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TEOMETPHIA — I1IO EBKJINAY N 110 KNICEJIEBY

B mexkabpe 2002r. Hay4yHasi U Hemarorunyeckast obiiecTBeHHOCTh Poc-
cuu ormeruiaa 150-merne co masa poxaenus Anapes Ilerposmnua Kuce-
seBa (1852-1940). B nenrpe Opiia GbUT YCTAHOBJIEH OOCT BBIIAIOMIETOCH
nejarora-mMareMaTuka (OH pomuicst B ropoge Muencke Opnosckoit ry-
Gepuun); B OpJIOBCKOM YHHUBEPCUTETE OTKDPBLICA My3€il OT€4eCTBEHHOrO
ITKOJIBbHOI'O y“Ie6HI/IK3, U TIpOoNjila MEMOpPpHUaJbHaA HAayIHO-IETArOruvieCKad
koudepennus. Kondepenius, mocssinennas 100UI€i0 TPOCBETUTEST, CO-
crosiach u B Boponexckom yuusepcurere (B Boponexe A.TI. Kucenes
Josrue rofpl paborad).

Cpenu nesitenieii otedecreennoro obpaszosanust A. I1. Kuceses 3anuma-
eT COBEpIIeHHO 0c000e, MOKHO CKa3aTh, YHUKaJIbHOE MecTo. OH aBUICS
ABTOPOM UCKJIIOYUTETHHO YIATHBIX YIeOHUKOB Cpa3y MO TPeM KOMIIOHEH-
TaM IMIKOJHHOW MaTeMaTWKu — Mo apudMeTuke, ajiredpe U reoMeTpuu
(HUM 710, HYU TIOCJIe HErO HUKTO HE CO3/IaBAJl TAKOW MAJUTDHI yIeOHUKOB!).
Bce atn ero yueOHUKEH TPOXKWIN JIOJITYIO YKU3Hb C OTPOMHOM TIOJTB30H
JIJIsT MHOTHX TIOKOJIeHU# [oHoIecTBa. Ho pexopicMeHOM-morokuTeseM
OKa3aJCcs y4IeOHUK 1T0 T€OMETPHUH.

Wcropun poccuiicKuX MIKOIbHBIX YIEOHHKOB MO0 MATEMATHKE B TEKY-
IIEM TOY HCIOJIHAETCS TPHU BEKa, eC/IM CYUTATh C nossuslieiica B 1703 r.
«Apudpmerukus JI. ®. Maraunkoro. [lepsbiit y4eOHUK CHOENMATHLHO TIO
reomerpun — «l'enepanbuas reomerpusi» H.I. KypranoBa — yBuaen cset
B 1765 . B nocnenyroipe BpeMena cO37aBaJIMNCh BCe HOBbIE U HOBBIE y4e0-
HHUKH 110 TeOMEeTPpUn (KaK HE YOIOMAHYTH 371€Ch 1 «PyKOBO,Z[CTBO HaYaJIbHOMN
reoMeTpur» Halllero Beigarierocs Mmaremaruka M. B. Ocrporpasckoro),
OpUYeM OJHW W3 HUX OBICTPO MCYE3aJM U3 IIKOJbI, a Apyrue (CKaxKeM,
yuebruk A.}O. [JaBbinoBa) npocyiecTBOBaIU LEJIble NeCATUIeTHS.

A.TI. Kucenes BrepBble BBIYCTHI «DJEMEHTApHY0 reoMeTpuoy (4. I,
«ITnanumerpus»; 4. II, «Crepeomerpusi») B 1892 1. Vike B Hauase XX Be-
Ka 9TOT y4eOHUK 3aBOEBAJI IITUPOKYIO MOMYJISPHOCTH U MPOdEeCCUOHATBHOE
npusnanue yuuresneii Poccun. OH perysisipHO Tiepen3iaBajcs W Hadas
MOCTENEHHO BBITECHATh KOHKYPHUDPYIOIIHEe YIeOHUKH FeOMETDUHU JIPYTHUX
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aBTOpoB (Hampumep, B 1916 1. BbINLIO ero 25-e u3jgaHue MO, HA3BAHHEM
«dnemeHTapHas reomerpud. st cpemanx yuebHbix 3aBefenuit. C mpu-
JIO2KeHreM OOJIbIIIOr0 KOJIMYeCTBA YNParKHEHUil u crarbu: luiaBHeiiiue
METO/IbI PEIlIeHnsi FeOMEeTPUIECKHX 33/1a4 Ha MocTpoeHues ). Takoii ycrmex
ObL1 npenonpenened Tem, 9yro A. I1. Kucesnes 06/1a1a/1 HCKIIOUUTEIbLHBIM
Mearoru9ecKuM JapoM, riyboKO U CBODOHO BJIAJIEN IPEIMETOM, BHUMA-
TEJIbHO M3y4YaJl HOBUHKHM METOJUKHU IPETOJABAHUA, IIOCTOSHHO HHTEPECO-
BAJICS HOBOCTSIMW HAyKH, MMeJI OOraTeHImii MHOTOJIETHUN TPAKTUIeCKU
OIIbIT pa6OTbI C Y9aIuMUCHd, OT U31aHUAd K U3JaHUI0O HEYyCTaHHO COBEPITEH-
CTBOBAJI CBOIO KHUTY, YINUTHIBAs 3aMEYaHUA TPAKTUKYOIINX YIUTENeH.

Mocsie 1917 . Hamia cpendss uiKoaa (KaK U BCs OTEYECTBEHHAs CH-
creMa 06pa30BaHuUst) MpPeTEpIea MHOIOYUCIEHHbIE PedOPMbI U IKCIIE-
pumenTbl, HO y4eOHukn A.Il. KucejeBa mpogoiKau >KUTb W HCIOJIb-
zoBarbesd. B 1938 1. «Teomerpusi» A.Il. Kucenesa mocie mepepaboOTKH,
BBIIIOJTHEHHOM M3BECTHBIM MAaTEMATHKOM I Ine1aroromMm H.A.FﬂaI‘OJIeBbIM,
nostyania ounaIbHOe yTBEpKIeHNe KaK CTaOUIbHBIN U eHHCTBeHHbIH
yuebHUK 10 reoMerpu (B ABYX 4acTaX — COOTBETCTBEHHO i 6-8 u 9-10
KJIACCOB) COBETCKOM CPeHEl 1IKO/IbI (IonoHgBIIMiica B yuebHOli paboTe
«C6opHaukoM 331184 10 reomerpun» H. A. PriOkuna).

DTOT y4eOHUK MPOCYIIECTBOBAJ 0€3 BCAKUX W3MEHEHHH B KAaIecTBE
obmenpuHATOro 10 1956 1., KOrma IIKOJIbHASA MPOrpaMMa, [0 MaTeMaTH-
Ke mpereprnesa u3MeHeHus. llogBusivch npyrue y4eOHUKH, HO OHU He
OTJINYAJINCh HU OCODON HOBHM3HOM, HU OOJIbIIEH YIAIYHOCTHIO M3JIOKEHUsT
1 B IIKOJIE HE IIPUKHUJIHCD. MHOFI/IG y4auTesid nIpeanovYuTaivi, KakK U paib-
me, yuuth 10 «Ilnannmerpun» A.II. Kucenesa, a ero «Crepeomerpusi»
npoaepkanach 10 1974 . JIoBOIBHO TPYIHO TOYHO CKA3aTh, CKOJIBKO BCETO
u3nanuii Beigepxkan yaebuuk A.II. Kucenesa (tem Gosee, 9To 1BE €ro
YACTHU HE BCETIA BBIXOUIN B KOMILIEKTE), HO, BUAMMO, UX HACUUTHIBAETCS
MHOT'O JECATKOB.

Brpouewm, u mo3:xke, nociie pedopM MIKOJIBHOIO MaTEMATHIECKOrO 00-
pazoBanus B 70-X romax mpomuioro Beka, o «[eomerpun» A.Il. Kucenesa
BCIIOMUHAJIHM C HOCTAJbIHeH, HabJII0/1as1, KAK PACTET HEMPUsI3Hb IKOJIbHU-
KOB K T€OMETPUHU, U KOHCTATUPYS, YTO €€ U3ydeHHe [0 OYePETHBIM, HO I0-
MpeXKHEeMY HEYIAYHbIM y4eOHUKAM BeJIeT JIUIIb K KATACTPOMDUIECKOMY Ma-
JIEHUTO TeOMEeTPUIeCKOoro obpasosanus. [IpeanpuauMaiacs gaxe mombITKA
(CII6.: Cnermanbhas auteparypa, 1999) noacrpouts <«Ilnanumerpuro»
A.TI. KuceneBa <o HOBYI MPOrpaMMy» C TIOMOIIBIO CIEIHUATbHBIX
JIOTIOTHEHUl, HO 3Ta TONbITKA ObLIA M3HAYAJIBHO OOpedYeHa Ha IIPOBAJI.
Kpowme Toro, kuura A.II. Kucenesa ele BbIIyCKajaach Kak MOCOOHE st
yuuTeseii — B TOM BHJE, KaKOW OHAa uMmesa 10 nepepaborku 1938r.
(M.: TIpocsemienue, 1980, 1998), u B Bue, UAECHTHIHOM CTAOUILHOMY
yaebHuKy, BMecte ¢ 3amaaaukomM H. A. Peiokuna (M.: Ipoda, 1995).

XoTs coBpeMeHHas MPOrPaAMMa, CPETHE MIKOJIBI IT0 TEOMETPHH «MOJIeD-
HU3UPOBAHA» KOOPIMHATAMH, BEKTOPAMU, TPEOOPABOBAHUSIMU, YPABHEHU-
MU TMPOCTEHINNX JIMHUI U JIP., € OCHOBY COCTABJISET KJIACCHYeCKas 3Jie-
MeHTapHast reoMeTpus. KoHedHno, 9ToObl TyIy0Ke MO3HAKOMHUTHCS C Hei,
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MOYKHO U3y4arh pycckuii nepeson «Hawan» EBkiauma wiu miryampoBarh
KaKOH-HUOYAb conmuaubiit By3oBckuit yaebunk. Ho kaura A.Il. Kucemesa
M CeroiHsi ocraercs Haubosiee yJOOHBIM, YETKO M JOCTYIIHO HAIHCaH-
HBIM 00Pa3IOM HU3JIOXKEHUsI eBKJIMIOBOW T'€OMETPHUH, MPHUCIOCOOTEHHBIM
K HYZKIaM IMKOJbI. I/IMeHHO TO3TOMY OHaA BKJIOYE€HA B HOBYIO CEPHUIO
«Bubsmoreka Gbu3MKO-MaTeMaTHIECKON JIMTEPATYPHI MJid IIKOJIHHUKOB
" yuureseis W, HECOMHEHHO, Oy/IeT TMOJIe3HA W TBOPYECKOMY YUUTEIIO
(mpezkjie BCero — HAYMHAIOMIEMY ), U JaXKe UHTEPECYIOIEMYCsl yUEeHUKY.

eso, onHAKO, HE TOJBKO B JKEJIAHWW IPOCTO CHEJNATH JOCTYITHBIM
IIIAPOKOMY KPYTY YuTaTe/ el «KaHOHUYIECKUy yIeOHUK, BepOoit U mpaB/Ioit
CITY>KUBITIAH COBETCKOM 1mikome nBa gecaruierus. Kuura A.Tl. Kucesnesa
MIPETIOCTABJISET €Ile ¥ OOTATYIO MUY [Jisi METOIUYECKUX DPa3MBbIILICHAH
U TOWCKOB. YUHTENI0 MATeMATHKWA ObLI0 Obl OYeHb MOJE3HO IPOAHa-
JIM3UPOBATHb — C TOYKH 3PCEHUA HBIHEITHUX HAIIUX HpeﬂCTa,BJIeHI/Iﬁ 06
y4ueOHUKE [JTsT TITKOJIBI — TAKWe BOIMPOCHI, KAK MOI00D MaTepHUaIa U MaHEPA
€ro MpernogHeceHnsi, COOTHOIIIEHNE MKy HAYIHOCTHIO M JOCTYITHOCTHIO
M3JI0KEHUsI, COYeTaHNe TEOPHUH W 33/1a4, 11e1eCO000Pa3HOCTh Pa3eIbHOro
u3ydYeHus TIAHUMETPUU U CTEPEOMETPUH, UCIOIh30BaHne (DAKTOB U3 UC-
TOPUM MATEMaTUKH, y9eT BO3PACTHON MICUXOJIOTHH, SI3bIK M CTUJIh KHUTH,
ee obopmiienne u T. 1. V160 masibHeiinee COBEPITEHCTBOBAHNE T€OMETPUYIE-
CKOr0 00pa30BaHUS B IIKOJIE U OOHEKTUBHAS OIEHKA HBIHE JIeHCTBYIOIINX
y9IeOHMKOB HEMBICJMMBI 6€3 THIATETbHOTO JTUIHOTO 0O3HAKOMJIEHUST C OTThI-
TOM IIPOIILIOTO.

B nocsiesinee Bpemst sBHO IIPOC/IE’KUBAETCSI YCUTIEHNE UHTEPECA K U3Y-
YEeHWI0 UCTOPUM MaTeMaThdecKoro obpasosanusi B Poccun. JloctaTodno
YIOMSHYTH 371eCh JBa (DYHIAMEHTAJIbHBIX TPYIA IO ITON mpobiemMaTu-
ke — FO. M. Konsiruna «Pycckasi 1ikosia 1 MaTeMaTuieckoe oopa3oBaHue.
Hama ropumocrs u Hama Gonb» (M.: IIpocsemenue, 2001) u T.C. Ilo-
nskoBoii «Mcropusi maremarudeckoro obpasosanusi B Poccun» (U31-B0
MTI'Y, 2002). Ho vesb3s He 0OpaTuTh BHUMAHUE HA OZHO OOCTOSTEIHCTBO:
B OOJIBIIMHCTBE MPOBOANMBIX MHOTUMHU aBTOPAMH HCCJIEIOBAHUN ymape-
HHEe OejIaeTCA Ha CJI0BO <«HUCTOPHA», B LIEHTPE BHUMAHHA OKA3bIBAIOTCA
quCcTO (PAKTOIOTUIECKUE [IeTATH JieTonucanus. Mexay TeM, BaxKHO OCy-
IECTBJISATh CHCTEMATHIECKYI0 U IIeJIEHANPABJIEHHYIO PadOTy 1O TOMH Ke
TeMaTHUKe C YIapEeHUEM Ha CJIOBO «MATEMATUIECCKOTO», ‘{TO6bI TOHATH BHY-
TPEHHIOO JIOTUKY U OTIPEIENIoNniye (DaKTOPhl IBOIOIUN COIEPKAHUST TIPe-
MO/IABAHUST, BHIOOPA IOKA3ATEbCTB U IPUMEPOB, TPEOOBAHU K CTPOrOCTH
000OCHOBaHUS, CTUJIST U3JI0XKEHNsI, OOIMINX B3IJISAI0B HA YIEOHUK W T. 1.

Jecarku usnanuit yueOumka A.II. Kucenesa, comyTcTBOBaBIINE UM
METO/IUYECKUEe MATEepUaJIbl, WHbIE yIeOHUKN ¥ MOCOOWS OTKPBIBAIOT IIU-
POKHE BO3MOZKHOCTHU OJd HAYYIHOT'O U3YYCHUA I/ICTOpI/I‘IQCKOﬁ JUHaAMHUKN
PA3BUTHST METOINIECKUX BO33PEHUI HA KOHKPETHBIE BOMIPOCHI MIPEOIaBa-
HUsI TEOMETPUHU U CO3IaHus yieOHuKa. BoT Juib o npuMep: B Pa3HbIX
m3ganuax «leomerpums A.Il. KucemeBa Mbl BcTpedaem u «ajrebpande-
CKOE», U «I'eOMeTpHIecKoes OOOCHOBAHUS HECOM3MEPUMOCTH JTHATOHAJN
KBaJpaTa ¢ ero cropoHoii. OTMeruM u Takoi yAUBUTENbHBINH (HaKT: U3 U3-
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JIaHUs B U3/IaHUE B KHUI'E IIOBTOPSIJIOCH HEYIAYHOE OIpeeJIeHHe IIPU3MbI,
He aJieKBaTHOE (DAKTUIECKH U3YIAEMOMY P€OMETPUIECKOMY Teqy (110 9TO
olpe/ieJIeHre MOIIAIaeT U POMOMYECKU I0JEeKAdIP).

2Kusnb wmuer Brepes, W3MEHSIIOTCS OOIIECTBEHHBbIE B3IJISIAbI, B TOM
qucIe Ha IeJid, COIEpPXKAHWE W METOIWKY MPENOJAaBaHUs MaTEMaTUKU
HOBBIM TO/IPACTAIONINM TOKOieHusiM. Koneuno, B OykBasibHOM Bue «leo-
merpus> A.Il. Kucenesa ceifuac y»Ke He MOXKET PaCCMATPUBATHCA KaK
y4uebHUK [Jisi COBPEMEHHOU poccuiickoii mkosbl. Ho 9Ta kaura, 61aromaps
CBOEMY WCKJIIOUUTEILHOMY TEeIArOTHIeCKOMY TOTEHINAJy, He TOTepsiia
CBOEIl 3HAYMMOCTH | €IIe MTOCJIYKUT 0TeYECTBEHHOMY 00Pa30BAHUIO.

H. Po3sos
npodeccop, jgekaH dakyJibreTa
eJarormIeckoro obpaszosanus MIY



IMPEANCJIOBUE

Vuebnuk 3nementapuoii reomerpun A. I1. Kucenesa 6611 gosroe Bpemst
CaMbIM PACIPOCTPAHEHHBIM yueOHUKOM reomerpuu. Ero riaBHbIE J0CTO-
MHCTBA — TPOCTOTA U OTYETIHUBOCTD S3BIKA U JOCTYIHOCTH JJisl TOHUMAa-
HUAd Y9aIUMUCA CPEIHUX IITKOJI.

B nopsifke mepepaboTKu yueOHNKa U TTPUCITOCOOIEHUST €r0 K CYIIECTBY-
IOIIUM [TPOTrPAMMAaM CPEJHUX IIKOJI BHECEHBI MHOTOYHCIEHHDIE N3MEHEHU s
" OONOJHEeHUd C UeJbI0 YTOYHUTDL, a UHOTIA N 60.]'[68 IITPOKO OCBETUTDH
OT/IeJIbHBIE BOTIPOCKHI. B Bompocax ke NMpUHIUNHATIHLHOTO XapaKTepa MHOIO
C/leJIaHbl B TEKCTE aABTOPA U3MEHEHNs 0 CyIecTBy. B u3naBaemoii nepBoit
YaCTHU KHUT'U (HJ’I&HI/IMQTpI/Iﬂ) HaH6OHee BazKHbIMU U3MEHCHUAMHU ABJIAIOT-
Cs1 CJTETYTONITHE: TIPU U3JI0KEHUH BOITPOCa 00 M3MEPEHNN OTPE3KOB BBEICHBI
OEeCKOHEYHBbIE JeCATUYHbIE IPOOU; Teopus MOAO0US MOCTABJIEHA B CBA3b
¢ obrmeit 3amadeit momobHOro Mpeodbpa3oBaHmst; TaHO Hojee CTPOroe M3JI0-
JKeHre BOmpoca 00 M3MEPEeHUH JIJINHBI OKPYKHOCTH; YTOYHEHO U BMECTe
C Te€M HECKOJIbKO YIPOIIEHO W3JI0KEHHE TEOPUU W3MEDEHUs ILIOMAJIEH;
YKa3aHO 3HAYEHUE OTIEJIbHBIX TEOPEM B ODIIEM KypCe TeOMETPUH; JTAHbI
JIOTIOJTHATEJIbHBIE YKA3aHUSI K PEIIeHUI0 HEeKOTOPBIX Hambosee TPYIHBIX
3a/1a4; METOJbI PEIIEHUs 33/1a9 Ha MOCTPOEHUE, JTAHHBIE aBTOPOM B BHJIE
TPUJIOKEHWsT B KOHIE BCel KHUTH, PA3MENEHbl C HAAJeXKAIIUMU pe-
JAKIHOHHBIMU M3MEHEHUSIMU B COOTBETCTBYIOIIMX MECTaX KHUTH (4TOOBI
y‘{a,HLI/IﬁCﬂ MOI' IIOBHAKOMHUTHLCA C HUMH W HCIIOJIB30BaTh UX B IIPOLECCE
uly4denund HpeﬂMeT&); COKpallleHa YaCTb 3aJa4 Ha BBIYHCJICHHE, KMEHHO:
BBIMYIEHBI 33/]a91, UMEIOIINe MAJIYI0 TEOPETUUECKYI0 W MPAKTUYIECKYIO
IEHHOCTD; BOBCE OIYINEHa TJIaBa «0O OTHOIIEHUSX U MPOMOPIHUIX», CO-
JIepKaHue KOTOPOH ¢ COBPEMEHHOM TOYKH 3DEHUS SIBJISIETCSI COBEPIIIEHHO
yCTapeJsbiM.

Kpowme Toro, MHOIO HATTMCAHBI CIEAYIOIINE IOMOJHEHU K IEPBOH YacTh
kauru: 1) o cummerpuu duryp (ocesoil u nenrpanbhoi, §§ 37 u 84-86);
2) o nomobHOM npeobpazoBaHu (GUTYDP, MEPCIEKTHBHOM DACTIONOKEHUH
MHOTOYTOJBHUKOB U mojo6un okpyzxkHocreit (§§ 173-178); o upenese uu-
CJIOBOIT TTOCJIEIOBATEIFHOCTH W [IepeMeHHO# Bennaunbl (§§ 227-231).

Bo Bceit mepepaboTke yueOHHKA s CTapaJjiCs JaTh OOjiee TOYHOE W3-
JIOXKEHWE TIPeMeTa U Dojiee MIMPOKOE OCBEINEeHUe OTEJbHBIX BOIMPOCOB,
a TaKXKe€ BbIIBUHYTH Ha HepBbIﬁ IIJTaH OCHOBHbBIE I'€OMETPpHUYECKHUE HIeu
O [IBUXKEHWW, O CUMMETPHH, O MOmOo0uH, KAaK MeOMETPUIECKOM Mpeobpa-
30BaHUU, B TOM Mepe, B KaKOH 3TO IOIYCKAIOT PAMKH I'OTOBOT'O TEKCTa
U caMblit pa3mep KHUrH. Kpome Toro, mpu nepepaboTKe TEKCTa S CTapasicst
n30eKaTh CO3[aHUs B KHUTE PA3HBIX CTUJEH, YTO MOIJIO Obl 3aTPYIHUTH
YTEHUE KHUTU YYIaAIIUMUCH.

H.T'naroses.
r. Bepes, 20/11 1938 r.



BBEJEHUE

1. Teomerpuyeckue burypsl. YacTb IpPOCTPAHCTBA, OTPAHUYEH-
Hasl CO BCEX CTOPOH, HA3BIBAETCS T'€OMETPUYECKUM TEJIOM.

Teomerpudeckoe TeI0 OTIEISAETCS OT OKPYKAIOIIEr0 ITPOCTPAHCTBA
MMOBEPXHOCTHIO.

YacTb TTOBEPXHOCTH OTENSIETCS OT CMEXKHOUW YaCTh JIUHUEH.

YacTh IUHWE OTAEIAETCA OT CMEKHON JaCTH TOYKOM.

Teomerpudeckoe Teso, MOBEPXHOCTH, JUHWUSI W TOYKA, HE CYIIECTBYIOT
pasnenbHo. OQHAKO [IPH IOMOIIK OTBJIEYEHUS] MBI MOXKEM PaCCMATPUBATD
MOBEPXHOCTh HE3aBUCHMO OT FE€OMETPUYECKOrO Teja, JUHUI0 — HEe3aBU-
CUMO OT MOBEPXHOCTH U TOYKY — HE3aBUCHMO OT JimHuHU. [Ipm 3rToM
MTOBEPXHOCTh MBI JIOJKHBI TPEICTABATL Ccebe He WMEIOMeH TOJIIHHL,
JIMHUIO — HE I/IMQIOHLQfI HU TOJIIWHBI, HA IUPUHBI 1 TOYKY — HE I/IMGIOH.[Gﬁ
HU JJIMHBI, HA [IAPUHBI, HA TOJIITHHBI.

COBOKYITHOCTH KAKWX ObI TO HU OBLIIO TOYEK, JIUHUI, TOBEPXHOCTEH UTH
TeJI, PACIOJIOXKEHHBIX W3BECTHBIM 00pa30oM B MPOCTPAHCTBE, HA3BIBACTCS
BoOOI1IE TeoMeTpruyeckoii purypoii. [eomerpudeckue GUrypbl MOryT Ie-
peMenraTbCAa B IPOCTPAHCTBE, HE IIOABEPTradACh HUKAKUM U3MEHECHUAM. ,D;Be
reoMeTpuIeCKue (bI/II‘ypr Ha3bIBAIOTCA PaBHBIMH, €CJIH II€pEMEIICHUEM
OJIHOI U3 HUX B IIPOCTPAHCTBE €€ MOXKHO COBMECTUTH CO BTOPOi (urypoii
TaK, 970 006e PUryphl COBMECTATCS BO BCEX CBOMX JACTSX.

2. Teomerpua. Hayka, paccmarpuBaroimas CBONCTBA TeOMETPUYE-
ckuX GuUryp, Ha3bIBAETCs TeoMeTpHeil, YTO B MepeBOe C IPevYecKoro
A3bIKA O3HAYaeT 3eMJieMepue. Takoe Ha3BaHWe 3TOH HayKe OBLIO TaHO
ITOTOMY, UTO B JIpEBHEE BPEMsI IVIABHOM 1EJIbI0 T€OMETPUH OBLIIO H3MEepEeHue
paccTodaHui U miIomAaJgel Ha 3eMHOI TOBEPXHOCTH.

ITitockocTnb

3. Ilnockocth. W3 pa3auyHbix MOBEpXHOCTEH Hambosee 3HAKOMAast
HaM €CTb IJIOCKAsl MOBEPXHOCTb, WU IPOCTO MJIOCKOCT b, IPEJCTABIIE-
HHE O KOTOPO¥ JaeT HaM, HAIpUMep, MOBEPXHOCTb XOPOIIEero OKOHHOTO
CTEeKJIa WJIA TIOBEPXHOCTH CIOKONHON BOZBI B MpY/i€ | T.II.
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VKazkeM CJeylnee CBORCTBO ILUIOCKOCTU: Beakyro wacmo naockocmu,
MOIHCHO HANOICUMD GCEMU €€ MOYKAMU HG JpYy20e Mecmo Imot uu
dpyeoii naockocmu, NPuULeM HAKAGILLBAEMYIO YACTG MONCHO NPEISaPU-
MeABHO NEPEGEPHYMB IPY20l CTOPOHOT.

Ilpavas auHnsa

4. TMpamas auausa. Camoif TpocTol JMHUEH SIBJISIETCS TIPAMAas.
Ipencrasienre o0 MpsaMOl JIMHUK, WK TPOCTO O MPSIMOM, BCEM XOPOIIIO
snakomo. [IpescraBienue o Hell JaeT TyroO HATSHYTAs HUTh UJTH JIyd CBETA,
BBIXOAAIIHH U3 Masioro orsepcrusi. C 3TUM MpeICTaBJIeHHEM COTIACYeTCs
cJleyIolree OCHOBHOE CBOMCTBO NMPAMOM:

Yepes scarue dee mowkyu NPpocmpaHcmen MOACHO NPOBECTNU NPAMYIO
U NPUMOM MOABKO 00HY.

W13 sroro ceoiicTBa ciesyer:

Ecau dee npamovie HaA0MHCEHDL 00HG Ha OPY2YI0 MaK, YN0 KaKue-Hubydb
dee mouky 00noti npamoti coenadarom ¢ d8Yma mouwkamu 0py2oti npamot,
O IMU NPAMbBLE CAUBAIOMCA U 60 BCET OCMAALHHEL MOYKAT (IIOTOMY YTO
B MPOTHUBHOM CJIy4dae 4Yepe3 JIBe TOYKH MOYKHO ObIJIO0 ObI MPOBECTH JIBE
Pa3JInYHbIE IPAMbIE, YTO HEBO3MOXKHO).

To roii e mpuuwne dée npamvie Mo2Ym NEPecesbes MosbKo 8 00Hom
mouxke.

IIpsavas muaus Moxker JsiekaTh Ha TI0ckocTw. [Ipw 3ToM mIockocTh
00J1a/1a€T CIICAYIONUM CBOMCTBOM:

Ecau ma naockocmu 63amov waxue-Hubyds dee mowku u mposecmu
wepe3 HUL NPAMYIO AUHUN, MO 6ce mowkyu Imot npamot 6ydym wnazo-
dumuca 8 Mot NAOCKOCTIU.

A a B C b D

Puc. 1 Puc. 2

5. HeorpaumyenHasi npsimas; Jyd4; oTpe3okK. FEciu mnpsamyio
MPECTABJISAIOT MPOJOIKEHHON B 00e CTOPOHBI OECKOHEYHO, TO ee Ha3bl-
BalOT OECKOHEeYHO (N1 HeOTpaHUIEHHOM) TIPSAMOI.

IIpsavyro 0603HaYaOT OOBIKHOBEHHO ABYMsI OOJbHINMU OYKBAMHU, IO-
CTABJIEHHBIMHU Y IBYX KaKHUX-JIM00 ee To4yeK. Tak, ropopar: «upsaMas AB»
wi «BA» (puc. 1).

YacTb npsiMoii, orpanuydeHHas ¢ 00erX CTOPOH, HA3BIBAETCS OTPEe3-
KOM IIPAMOM; OTPE30K OOBIKHOBEHHO O0O3HAdYaercs JByMsl OyKBaMu,
TTIOCTAaBJIEHHBIMU 'y €I'0 KOHIIOB
(orpesok CD, puc. 2). Unorma 4
MPSIMYI0 WJIM OTPE30K MPsIMOii !
0003HAYAIOT M ONHONW OyKBOI
(Masioit); HampuMep, TOBOPSIT:
«TpsiMast @, OTPe30K by u T.1I.

Puc. 3
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JIJj1s KpATKOCTH BMECTO «OTPE30K MPAMOii» MbI OyI€M 4aCTO TOBOPUTH
MIPOCTO «OTPE3OK».

WHorga paccMaTpUBAIOT NPSAMYI0, OTPAHMYEHHYIO TOJBKO C OJHOM
CTOpOHBI, HampuMep B Touke A (puc. 3). O Takoii nmpsiMoii TOBOPST, YTO
OHA MCXOIUT U3 TOUKKU A; ee HA3BIBAIOT JIydOM (WU MOJIYyIIPAMOii).

6. PaBeHCTBO M HepaBEHCTBO OTPE3KOB. /J[6a ompes3ka pacHbl,
ECAU OHU MOZYM GblMb HAAOHCEHDL 00UH HA OPY20Ti MAK, 4MO UL KOHUbL
cosnadym. TlomokuM, HaAIPUMED, ITO MbI HAKJIAIbIBAEM OTPE30K AB Ha

{1 B C D
Puc. 4

orpe3ok C'D (puc. 4) tak, yTobbl TouKa A coBnajia ¢ Toukoit C' u 9T0ObI
npamas AB monuia mo npsmoit CD, ecnu npu stom Kounbl B u D
coBnaayT, T0 orpe3ku AB u C'D paBHBbI; B IPOTUBHOM CJIy4ae OTPE3KH
Oy/yT He PaBHbI, IPUYEM MEHBIIUM CYHUTAETCS TOT, KOTOPBIA COCTABUT
9acTh JPYroro.

Yr00bI Ha KAKON-HUOYIb MIPSMO OTJIOXKUTH OTPE30K, PABHBIN JIAHHO-
My OTPE3Ky, yHOTPeOJdioT MUPKYJIb — MPUOOD, W3BECTHBIN YUaAIHUMCS
U3 OTIBITA.

7. CymMma orpe3koB. CyMMOil HECKOJIBKUX JAHHBIX OTPE3KOB AB,
CD, EF,...(puc. 5) Ha3bIBaeTcs TAKOH OTPE30K, KOTOPBIH MOJIYIUTCs
caenyomuM odbpaszom. Ha Kakoi-HUOyIb MpsiMOii GepeM MpPOU3BOJIbHY O

A B C D E F

Puc. 5

Touky M wu orkiaspiBaeMm ot Hee orpe3ok M N, pasubiit AB, 3arem OT
Touk N B TOM K€ HaINpaBJeHUU OTKJaIbiBaeM oTpe3ok NP, paBHBIi
CD, u orpe3ok PQ, pasubiit EP. Torma orpe3ok M@ u Oyaer cymmMoit
orpe3koB AB,; CD u EF (koropbie 110 OTHOIIEHHIO K TOi CyMMe Ha3bIBa-
f0TCs caaraeMbivu ). TIoM0GHBIM 06PA30M MOYKHO MOy IUTh CyMMY KAKOTO
YTOHO YUCJIa, OTPE3KOB.

CyMMa 0Tpe3KOB 00JIa1aeT BCEMU CBOWCTBAMH CYyMMBbI YUCEJT; TaK, OHA,
HE 3aBHCUT OT TIOPSIJKA ClaraeMbiX (MepeMeCcTUTebHbIH 3aKOH)
Y He U3MEHSIeTCsl, eCI HEKOTOPbIE cyiaraeMble Oy /1y T 3aMeHEHbI X CyMMOM
(coueTarenbublil 3ako0H). Tak:

AB+CD+EF =AB+EF+CD=EF+CD+ AB=...
u
AB+CD+ EF =AB+ (CD+EF)=CD+ (AB+EF)=....
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8. HeiicTtBusa Han orpe3kaMu. V3 moOHATHS O CyMMe BBIBOISTCS
MTOHSATHUS O PA3HOCTH OTPE3KOB, YMHOXKEHUH U JEJICHUH OTPE3KOB HA OTBJIE-
gennoe uncyio. Tak, pasuHocts orpeskos AB u CD (ecniu AB > CD) ectb
TaKo# Tperuit 0Tpe3ok, cymma koroporo ¢ C'D paeaa AB; npoussenenue
orpe3ka AB Ha 9uCI0 3 eCTh CyMMa TPeX OTPE3KOB, U3 KOTOPBIX KAYKJIbII
paBen AB; dacrHOe oT nejeHus orpe3ka AB Ha umcio 3 ecThb TpeThs
vactb AB u T.11.

Eciu manubie orpe3ky m3MepeHbl KaKOW-HUOYIb TUHEHHON eTuHuIeit
(HampuMep, CAHTUMETPOM), U IJINHBI UX BBIPAXKEHBI COOTBETCTBYOIINMU
YUCJTAME, TO JJTHHA CyMMbI OTPE3KOB BBIPA3UTCS CYMMO# UUCeII, H3Mepsi-
IOIUX ITH OTPE3KH, PA3HOCTH BHIPA3UTCS PA3HOCTHIO YUCEJ U T. II.

ITonsitne 06 oKpy>XHOCTH

9. OkpyxHocTh. FEciu magmm mupKyJito mpoOU3BOIbHBIN PACTBOD H,
TIOCTaBUB OAHY €r0 HOZKKY OCTPpHUEM B KaKyIO-HI/I6y,HI) TOYKY O IIJIOCKOCTH
(puc. 6), craHeM BpAIATH UPKYJb BOKPYT 3TOW TOYKH, TO APYTasi €ro
HOXKKa, CHAOKEHHAS KAPAHIAITOM WU TEPOM, TPUKACAIOIITUMCS K TLIIOCKO-
CTH, OTINIIET Ha IMJTOCKOCTU HEMIPEPHIBHY IO JIUMHWUIO, BCE€ TOYKHU KOTOpOﬁ oau-
HAKOBO yjajieHbl oT Touku (). DTa JINHUS HA3BIBAETCS OKPYKHOCTBIO,
n touka O — meHTpoM ee. Orpesku OA, OB, OC,..., coeguHsiomue
[EHTDP C KAKAMU-HUOYIb TOYKAMH OKDPY>KHOCTHU, HA3BIBAIOTCH PaJUyCa-
mu. Bee pannychbl 0/iHON OKPYXKHOCTH PABHBI MEXKIY CODOii.

OKpyKHOCTH, ONMCAHHDBIE ONUHAKOBBIMU PATUYCAMHU, PABHBI, TAK KAK
OHW TIPY COBMEINEHUH UX IIEHTPOB COBMEIAIOTCS BCEMH CBOUMHU TOYKAMMU.
Ipsivast (M N, puc. 6), npoxozsinas uepe3 KaKhe-HUOYAb IBE TOYKH
OKPYKHOCTH, HA3bIBAETCS CEKYIITEH.

Orpesok npsimoii (E P), coenuHsonuii n18e Kakue-Huby,Ib TOYKU OKPY K-
HOCTH, Ha3bIBAETCS XOP/IOMi.

Besikast xoppa (AD), npoxoasiinasi 4epes3 HeHTD, HA3bIBAETCs JuaMeT-
poMm. /Inamerp paBeH Cy™MMe JBYX PaJiyCOB, W MOTOMY BCE JHAMETDBI
OJTHON OKPY2KHOCTH PaBHBI MexkTy coboit. Kakas-uuOyap 9acTh OKpyK-
HocTu (HampumMep, EmP) Ha3biBaercs ayroii.

O xopzae (EF), coequHstOmel KOHIBI KAKONR-HUOYIb JyT'H, TOBOPSIT,
YTO OHA CTATHUBAET 3Ty JIYTY.

Jyra obo3HavaeTcss MHOTA 3HAKOM ‘—; HAIpuUMep, TmuiiyT: — FEmP.
Yacrb MI0CKOCTH, OTPAHNIEHHAST OKPYKHOCTHIO, HA3BIBAETCS KPYyTrom™* ).

Yacrb Kpyra, 3akji0ueHHas Mexay apymsa paguycamu (uacts COB,
MOKPBITAsl IITPUXAMU Ha pHUC. 6), HA3BIBAETCS CEKTOPOM, 8 4YacTh, OT-
cekaeMasi OT Kpyra Kakoi-uuOyzp cekymieil (dacte EmF'), Ha3biBaercs
CEerMeHTOM.

*)MHOrja CIOBO «KPYr» yHOTPEOJSIOT B TOM K€ CMBICJIE, KAK B OKPYKHOCTh. Ho
3TOrO cjie1yeT u3beraTh, TakK KaK yrnoTpebJieHre OJHOrO U TOTO XKe TEPMUHA [IJIsT PA3HbIX
MOHSATHUH MOXKET IPUBOJUTH K OIIHOKAM.
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B

m

M

Puc. 6 Puc. 7

10. PaBeHCcTBO M HepaBeHCTBO Jyr. /JIBe ayru omHOM u TOM Ke
OKPYXKHOCTH (MJIM pPaBHBIX OKPYXKHOCTEH) paBHbI MeXJy CO0Oil, ecin
OHU MOTYT 6I)ITI) COBMEMNIEHbI TaK, 9YTO WX KOHIIbI COBIIQIYT. HOJIO}KI/IM,
HAIPUMEp, YTO Mbl HakjaabiBaem nyry AB (puc. 7) wa ayry CD rak,
4r00bI ToUKa A coBnasia ¢ Toukoii C' u nyra AB nonuta no gyre C'D; eciin
IOIPpHU 3TOM KOHIIbI B nu D COBIIAyT, TO COBIAAYT U BCE TTPOMEZKYTOIHDBIE
TOYKHU ITUX OYyT, TaK KaK OHU HAXOAATCA Ha OJWHAKOBOM DPACCTOAHUU OT
1eHTpa, 3aadut, — AB =— CD; ecnu xxe B u D He cOBHAJIyT, TO 1yTH HE
PaBHDBI, IPDUYEM Ta CIHTACTCA MEHbIIE, KOTOPad COCTaBHUT YaCTb ,Z[pyI‘Oﬁ

11. Cymma ayr. CymMoili HECKONBKHUX JAHHBIX YT OJUHAKOBOTO
pajuyca Ha3bIBAETCs TaKas Jyra TOTO YKe PAJInyca, KOTOPas COCTABJIEHA
13 YacTeil, COOTBETCTBEHHO PABHBIX JAHHBIM JyraM. TakK, eciii OT MpOu3-
BOJIbHO# Touku M (puc. 7) okpyzKHOCTH OTJ0XKUM dacTb M N, paBHyiO
AB, u 3arem oT TouKH N B TOM >Ke HAIPABJICHUH OTJIOXKHUM 4YacTb NP,
pasuyto C'D, o nyra M P 6yner cymmoii nyr AB u CD. Ilogo6Ho 3TOMY
MOXKHO COCTABUTH CyMMY TpPeX u 0ojee IyT.

IIpu ciokenun Ayr OJUHAKOBOTO PAJANYCA MX CYMMa MOYKET He yMe-
CTUTBCS HA ONHOIN OKPYKHOCTH, OJHA U3 YT MOMKET YACTHYHO MOKDPHITH
apyryio. B takom ciydae cymmoit Ayr OyAer SIBIAATHCA Jyra, Oosblnast
1esioit okpyzxuocru. Tak, HanpuMmep, npu ciaoxenuu nyru AmB ¢ myroi
CnD (puc. 8) mosydaeM Jyry, COCTOSIIYIO U3 HEJIOH OKPYKHOCTH U IIy-
ru AD.

CyMMa Jyr, KaKk U CyMMa OTDPE3KOB MpsMOii, 0bsiafaeT CBOWCTBAMU
IIepeMeCTUTEJIbHBIM 1 COUYETATEIHbHBIM.

W3 mousiTusg 0 cyMMe JyT BBIBOAATCS TMOHSATHS O PA3HOCTHU YT, YMHO-
JKEHUH U [IeJIeHUHY JYTH Ha OTBJIEYEHHOE YUCJI0, TAK YK€ KaK U JJIs OTPE3KOB
MIPAMBIX.
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c BC

m

Puc. 8

12. Paznenenue reoMmerpum. l[eomerpusa pasiessercs Ha IBe
JacTh: MJIAaHUMETPUIo U cTepeomeTputo. [lepsast paccMarpuBaer CBOH-
CTBa TaKuX (GUTYP, BCE YACTH KOTOPDIX MOMEIIAIOTCS Ha OJHON TIJIOCKOCTH;
BTOpasi — CBOMCTBA TaKuUX (DUTYP, Y KOTOPHIX HE BCE YACTU MOMEITAIOTCS
HA, OJTHOI MJIOCKOCTH.



INTAHUMETPUA

T'nasa I

ITPAMAZLL JIMHN A

1. YIJIBI
IlpenBapureabHble TOHATUS

13. Yroa. Qurypa, oOpa3oBaHHas ABYMs JIydaMU, HCXOISAIIAMHU
"3 OIHOU TOYKM, HA3bIBaeTCd yrjoM. llomymnpsimbie, oOpa3yfomiue yroii,
Ha3bIBAIOTCS CTOPOHAMM, & TOYKA, W3 KOTOPOW OHU WCXOIAT, — BEP-
mmHOM yryaa. CTOpOHBI cliefyerT MpeJCTaBIsaTh cebe HeorpaHWuYeHHO
OPOAO/IZKEHHBIMH OT BEPIIWHBI.

Vrost 0OBIKHOBEHHO 0003HAYAETCS TPEMsT OOIBITMME OYKBaMHU, U3 KOTO-
PBIX CPEeJIHSISI CTABUTCS Y BEPIIUHBI, a KpallHue — y KaKUX-HUOY/Ib TOYEK
cTopoH; Hampumep, ropopsat: «yroa AOB» wmu «yron BOA» (puc. 9).
Ho M02kHO 0003HAYMUTD YO U OJIHOI OyKBOM, TOCTABJIEHHONH y BEPIITUHBI,
€CJIU TIPU 9TOM BepIuHe HeT Apyrux yrioB. Mbl nnorga 0yaem 0603Ha9aTh
yros mudpoii, TOCTABIEHHOW BHYTPH yTJIa OKOJIO BEPIIWHBI.

A A
y I \\
E N
) 0 B e 2
B
Puc. 9 Puc. 10

CTOpOHBI yryia pasfiessiioT BCIO MJIOCKOCTh, B KOTOPOH JIEXKUT ITOT
yroun, Ha ape obiactu. OqHa U3 HUX Ha3bIBAETCsl BHY TPEHHEH 06JI1acThIo
yria, apyras — BHeIlIHei ero obsacthio. OObI9HO BHYTpeHHEH 0bJia-
CTBIO CYUTAETCS TA, B KOTOPOH IEJUKOM TIOMEIIAeTCsi OTPE30K MPSMOii,
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COEIMHSIONIEH [1Be JIOOble TOYKHM, B3Thie HA CTOPOHAX YIJIA, HAIIPUMED
rouku A u B na croponax yriaa AOB (puc. 9). Ho unorna npuxomurcs
CYMTATh BHYTPEHHEH O6JIACTBIO yriia APYTyH0 9acTh IMJIOCKOCTH. B aTmx
clIydasx OObITHO JeJIaeTCs CIeUaIbHOe yKa3aHue, Kakas 00J1acTh MI0c-
KOCTH CUNTAETCA BHYTPEHHEH 00JIacThIO yTIia.

Ha puc. 10 npencrassiensr pa3menbHo 06a ciaydasi. BuyTpenneit oba-
CTBIO YTJIa B KAXKJIOM C/Iydae CIYKUAT 3AIMTPUXOBAHHAS 9ACTh MJIOCKOCTH.
Eciu u3 Bepruumnbl yria (puc. 9) mpoBeseM BHYTPU HEro Kakue-HubYIb
npaveie OD,; OF, ..., To obpa3osasiiuecs: upu 3rom yriast AOD, DOE,
EOB, ..., paccmarpuBaiorcs Kak dactu yriaa AOB.

CJ10BO «yroji» MpH 3alUCu 3aMEHSeTCsl 9acTO 3HAKOM Z.

Hampuwmep, smecro «yron AOB» obwbrano nutnyt: ZAOB.

14. PaBeHCTBO M HepaBeHCTBO yIrJioB. B coorsercrBum ¢ 061UIAM
omnpejeJieHueM paBeHcTBa reomerpuueckux buryp (§1) dea yeaa cuuma-
OMCA PABHOLMU, ECAU NPU HAAOHCEHUU OHU MO2YM, COBMECTNUMDBCA.

Tlosoxkum, HATIPUMED, YTO
MbI HakJIaabiBaeM yroa AOB

Ay
Ha yron A,01B; (puc. 11) 4
TakK, 9Todbl BepuinHa O coB-
nana ¢ (Op, cropona OB
nomia mo OB u 4TobbI
BHYTpEHHME 00JacTH 000uX o B 0, B,

YTJIOB OBLIA PACIOTIOKEHBI
O OJHY CTOPOHY OT Mpsi-
moit O1B;. Ecim nipu srom Puc. 11
cropona OA coBMmecTHuTCs
¢ O1 A1, To yrawt pasubl; ecinu ke OA noiizer saytpu yria O By wnn xe
BHE €r0, TO YIJIbI He PABHBI, IPUYEM TOT U3 HUX OyIeT MEHbIIE, KOTOPHIi
COCTABUT YaCTh JPYTOro yIJa.

15. Cymma yraos. Cywmwmoii yrinos AOB u A1 Oy By (puc. 12) HasbI-
BaETCsl TAKOU yroji, KOTOPBIH MOJy9IuTCs caemyiomumM obpaszom. CTponm

0
| A/ |
B,
OLA 01414, N M

Puc. 12

yron MNP, pasubiii nepsomy ganHomy yriay AOB, u K HeMmy mnpu-
crpamBaem yron PN(Q, paBubii apyromy mamsHomy yroy A, 01 B; Tak,
4TOOBI y 000MX yIVIOB OKa3ajachb o0miasi sepiiuHa N u obIias CTOpPOHA
NP u 4To0bl BHyTpPEeHHIE 00JIaCTH YIJIOB OBLIM PACIIOJIOXKEHB! 110 Pa3HbIE



I.1. VI'JIBL 21

cropossbl ot 061meii croporb N P. Torma yroan M N (@ Ha3biBaeTCsi CyMMOM
yrios AOB w A;01B;. Buyrpenteii 06/1acThio 3TOrO yriia CIYKHUT Ta
00J1aCTh IIJIOCKOCTH, KOTOpas OOpPa30BaHa COBOKYITHOCTHIO BHYTPEHHUX
obJracTeil CKJIaIbIBAEMBbIX YTJIOB. DTO Ta, 00JIACTD, B KOTOPOH JIEXKUT O0OIIAst
cropona (N P) cknaabiBaeMbix yriioB. [1ono6ubiM o6pa3oM MOxKeT ObITh
COCTaBJIEHA CyMMa Tpex u 6ojiee yriioB.

CyMMa yrjoB, KaK M CyYMMa, OTPE3KOB IpPsIMOM, 00JiaaerT CBOHCTBa-
MW TIEPEMECTUTETbHBIM U COYeTATETbHBIM. 1aCTO MPUXOIUTCS TOBOPUTH
O TAKOU MOJyIPAMON, KOTOpasd AEJUT JAHHBIA yroJ IIONOJIaM; TaKOR Io-
JIyTIPsIMO#E 1asin 0coboe Ha3BaHue: GucceKTpuca (WM PaBHOIEJIAIIAS)
(puc. 13).

16. Pacmupenue mousitusi o6 yrie. Ilpu HaxoXIeHUU CyMMBbI
YTJIOB MOTYT TIPEJICTABUTHCSA HEKOTOPBIE OCOOBIE CITyYaH, KOTOPBIE TOIE3HO
PacCMOTPETh OTIEBHO.

1. MoxeT cayunThCs, 9TO IOoCIe
CJTOXKEeHUsT HECKOJbKUX YIJIOB, Ha-
npumep tpex: AOB, BOC uw COD
(puc. 14), cropona OD yraa COD
COCTABUT TIPOJOTIIKEHNE CTOPOHBI
OA yrna AOB. Mbl nosiy9um TO-
raa dburypy, oOpa3oBaHHYIO JBYMsI
nosyupsmbivu (OA u OD), ucxo-
asmumMu u3 onsoit Touknu (O) u co- Puc. 13
CTABJIAIOMIAMH TTPOJOJIKEHHE OJTHA
npyroii. Takyio dburypy npuHaTo TOXKE Ha3bIBATH YIJIOM (Pa3BEePHY THIM,
WA BBIMPAMJIEHHBIM ).

2. MoxeT CyduThCs, 9TO MOCHIe CJIOKEHWST HECKOMbKUX YTJIOB, HATPH-
mep nstu yriaos: AOB, BOC, COD DOE u EOA (puc. 15), cropora O A
yraa EOA coBmecturcs co croponoit OA yrina AOB.

B

O E
Puc. 14 Puc. 15

Qurypa, 06pa30BaHHAS TAKUMHU COBIABIITUME MTOJIYTPAMBIMA (paCCMa,—
TpuBaeMasi BMECTE CO BCell TJIOCKOCThIO, PACIIOIOXKEHHON BOKPYT OOIeit
Beprutbl O), TAK¥Ke HA3BIBAETCsI YIJIIOM (IIOJIHBIM).
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3. Hakoner, MOxKeT CIy4YHTbCs, YTO, CTPOsi CYMMY YIJIOB, MBI He
TOJIBKO 3aIOJHUM BCIO IJIOCKOCTH BOKPYT WX OOIMEi BEPIIWHBI, HO /1aXKe
Oy/1eM BBIHY XK IEHBI HAJIATATh YIJIbI OJIUH HA IPYTOH, MOKPHIBAS IJIOCKOCTD
BOKPYT 00I1e# BEPITUHBI BO BTOPO#i pa3, B TpeTuii pa3 u T. 1. Takast cymma,
YIJIOB PaBHA OJHOMY IIOJIHOMY YIJIy, CJIO?KEHHOMY C HEKOTODBIM YTIJIOM,
WA paBHA ABYM IIOTHBIM yTJlaM, CJIO?KEHHBIM C HEKOTOPBIM YTJIOM, W T. 1.

N3mepenne yriios

17. Ienrpanbubiit yroa. Yroan (AOB, puc. 16), obpasoBaHHblii
JBYMsI PAIyCaMy OKPY’KHOCTH, HA3BIBAETCS EHTPATBHBIM YIJIOM; O Ta-
KOM yIJIE U JIyTe, 3aKJII0UY€HHON MEXKIy ero CTOPOHAMMU, TOBOPST, YTO OHU
COOTBETCTBYIOT JIDYT JIPYTY.

enTpasbHble yribl MO OTHOIIEHWIO K COOTBETCTBYIOIIMM WM JyraM
00J1a1a10T CJTEIYIONTAMU JIBYMsI CBOHCTBAMU.

B 00HOM KDY2€ uAU 8 PABHBLT KPY2aL:

1) Ecau uenmpaavHbie yaabt Pa6HbL, MO U COOMBEMCMEYIO-
wue um dyau pasHbl.

2) O6parno. Ecau dyeu pasHvi, Mo u coomeemcmaytouLue um
UEHMPAADHBLE Y2AbL PAGHDL.

Mycrs LAOB = ZCOD (puc. 17), nokaxem, uro ayru AB u CD
TakKe paBHbl. BoobpasuMm, uro cekTop AOB MbI IOBEPHYJIN BOKPYT IEH-
tpa O B HAIPABJIEHUH, YKA3AHHOM CTPEJIKOMN, HACTONBKO, YTOOLI pajuyc
OA cosnan ¢ OC. Torma, BciencTBue paBeHCTBa yriioB, paguyc OB
copmecrurcsa ¢ OD: 3uauut, copmectarcs u nyru AB u CD, T.e. onun
Oy/LyT PaBHBI.

Bropoe cBoiicTBO TakKe JIEIKO OOHADYKUTH HAJIOKEHHEM.

A

B

B

A B D
Puc. 16 Puc. 17 Puc. 18

18. I'pagycel ayrosoii u yrioBoii. Boobpasum, 910 Kakas-HuOyIb
OKPYZKHOCTb pazjiejieHa Ha 360 paBHBIX YacTeil ¥ KO BCeM TOYKaM JIeJIeHus
npoBejieHbl paauychl. Torga BOKPYr meHTpa obpaldyiorcs 360 meHTpasib-
HbBIX YTJIOB, KOTODbIE, KaK COOTBETCTBYIOHUINEC PABHBIM yTaM, ITOJIZKHBI
ObITh paBHBI MexIy coboii. Kaxkmas w3 mosiydeHHbIX TakuM 00pa3oM
Ha OKPY?KHOCTH JyI' Ha3bIBAETCA AYTOBBIM TIpPajycoM, & KaxKIblil W3
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00pa30BaBIIUXCS MPU TIEHTPE YIJIOB HA3BIBAETCS YTJIOBBIM I'PAyCOM.
3HAYUT, MOKHO CKa3aTh, 9TO JIyTOBOM I'PayC e€cTb 1/360 9acThb OKPYK-
HOCTH, & YIJIOBOH I'paayC €CTh LEeHTPAJBbHBIA yIroj, COOTBETCTBYIOMIUN
JIyTOBOMY TPAaJIyCy.

Ipaaycel (nyrosbie u yrjoBble) MOApPa3AeisaloTcs emie Ha 60 paBHBIX
JacTell, Ha3bIBAEMbIX MUHYTAMM, & MUHYTHI MIOAPA3AETIIOTCA ere Ha 60
PaBHBIX YacTeil, HA3bIBAEMBIX CEKYHIaAMMU™ ).

19. CooTBercTBHUE MEXK/AY HEHTPAIBHBIMUA yIJIaMWU U AyTaMH.
Ilycrs AOB ects kakoit-uubyap yrosn (puc. 18). OmwmieMm mexkmy ero
croporamu ¢ eaTpoM B Bepimuae O ayry C'D mpou3BOJIBHOTO PAIUyca;
rorma yron AOB 6yner meHTpaJbHBIM YILJIOM, COOTBETCTBYIOIIUM JIyTe
CD.

Tlonoxxum, HATIPUMED, ITO B ITOM Tyre COMEPKUTCH 7 JAYTOBBIX I'Da-
nycoB (Ha dYepTexke IpPaiyChl W300PaKeHbI B yBEJUYEHHOM Da3Mepe).
Torpa, eciin coeguHUM TOYKH AesieHust ¢ neHTpoM, yroa AOB pa3nenurcs,
OYEBHUIHO, HA 7 YIJIOBBIX I'PaIycoB. Boobime MOXKHO CKa3aTh, 9TO Y204
usMepAemeA coomseememeyroweti emy 0yzoti, pasymesi TOL ITHM, UTO
B yIJIE COIEPIKUTCS CTOJIBKO YIVIOBBIX I'PAJYyCOB, MUHYT W CEKYH/I, CKOJIBKO
B COOTBETCTBYIOIIECH €My Iyre COINEPXKHUTCA AYTOBBIX I'PayCOB, MUHYT
u cekyuna. Ecmu, nanpumep, B myre C'D conepxkurcs 20 rpaaycos 10
MUHYT 15 cekyH AyroBeix, TO U B yriie AOB 3akiogaercst 20 rpa/iycoB
10 muayT 15 CeKyH[, YTJIOBBIX, UYTO MPUHATO COKPAIIEHHO BHIPAYKATH TaK:
/AOB = 20°10'15" oboznauas sHakamu °,’ u'' COOTBETCTBEHHO IrPaIyCHI,
MUHYTHI U CEKYH/IbI.

Benwuuna yriioBoro
rpajyca He 3aBUCHT OT
paauyca  OKpYXKHOCTH.
HeiicTBuTeIbHO, €CITH CITO-
JKUTH TI0 TPABUJIY, YKa-
zanHoMy B §15, 360 yr-
JIOBBIX T'PAJIyCOB, TO TIO-
JIy9UM TOJIHBIN yrOJI IpH
1eHTpe okpyxkHocTu. Ka-
KOB Obl HU ObLI paIHycC
OKPYKHOCTH, ITOT TIOJ-
HBIE yroa Oyaer oOauH
U TOT »K€. 3HAYUT, MOXK-
HO CKa3aTb, 9TO yIJIOBOU
rpalyc cocraBisier /sgo
9aCTh TMOJTHOTO YTJIa. ITO Puc. 19
Mepa yrJja, BIOJIHE OIpe-

JIEJISIONIAsl er0 BeJIMYUHy HE3aBUCHUMO OT PaJnyca OKpyKHOCTH. Hucio

*)VnorpeburesbHa TakXkKe COTEHHAsl CACTEMA MED yIJIOB W AYT; IO JTOH cHCTeMe
3a Tpaji Jyrd OPUHUMAIOT 1/1gg 9€TBEePTH OKPYKHOCTH, MHHYTY NPHHUMAIOT PaBHOH
/100 rpaza, cexynay — /19 MumyTHL
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YTJIOBBIX I'PAJIyCOB B JIAHHOM yTJie TPUHUMAIOT 3a Mepy HAKJIOHA OHOMN
CTOPOHBI yIJIa K APYTOM.

20. Tpaucomoprup. [js usMepenust yrjioB yrnorpedsercs: 0coObIi
npubop — TpaHcmopTup. dror npubop (puc. 19) npencrasiaser coboi no-
JIYKPYT, Jiyra KoToporo passesnena #Ha 180°. Urobsr uzmepurs yron DCE,
HAKJI3IbIBAIOT HA HEro MPUOOP TakK, YTOOBI MEHTP TOJYyKPYTa COBIAIAJ
¢ BepImHO# yria, a paguyc C'B 6b11 pactosoxen o cropore C'E. Torma
YUCJIO TPAJYCOB, COJEPIKAIIEECs B /IyTe, 3aKII0OYeHHON MeXK/1y CTOPOHAMHU
yria DCE| nokaxker BeJuduHy ero. [Ipu moMoIu TpaHCIOPTAPA MOXKHO
TaK2Ke HAYEPTUTh YIOJI, COMEPKAIIUN TaHHOE YUCJIO TPAIYCOB.

AN

TpsAMOit OCTpBI# TyTOH

Puc. 20

21. IIpsimoii, ocTpsiii u Tymoi yrabl. Yroa s 90° (cocraBisompuii,
CJI€/IOBATEJIbHO, TIOJIOBUHY DAa3BEPHYTOIO YIVIA WJIUM YETBEPTH IOJTHOIO
yTJ1a) HA3bIBAIOT MPAMBIM YIJIOM; YIOJI, MEHBIIHUA MPSMOTO, HA3BIBAIOT
OCTPBIM, & yIoJ, OOJBIIHH MPSMOr0o, HO MEHbBINH PAa3BEPHYTOr0, HA3BI-
BaoT TynbiM (puc. 20)

Koneuno, Bce mpsiMmble YTJIbI, KAK COIEPIKAIINE OJUHAKOBOE HUHCIIO
IpajlycoB, pABHBI MeXKJy COGOIi.

Benmuuny npsMoro yria uHOrIa ob003HadaoT OyKBOil d (HavasibHAs
GykBa (paHIy3ckoro ciosa (droit, 9T0 3HAUUT «IPIMON» ).

CMeXHble I BepTUKaJIbHbI€ YIJIbI

22. CMmexHble yIJibl U UX cBoiicrBa. /IBa yrina (AOB u BOC,
puc. 21) Ha3BIBAIOTCS CMEXXHBIMHU, €CJIM OJ[HA CTOPOHA Y HUX O0Iasi, a
JIBe IPYTHE CTOPOHBI COCTABJAIOT TIPOIOIKEHIE OTHA TPYTOH.

Tak Kak Takwe yrjibl B CyMMe CO-

B CTaBJISAIOT PA3BEPHYTHIHA YIOJI, TO CYM-

MQ 08YL CMEHCHBLL Y2408 DPABHA

180° (mpyruMmu cjaoBaMu, OHA DaBHA
CyMMe JIBYX MPSIMBIX YIJIOB).

Jist KazKI0ro JAHHOTO yIJia MOXK-

4 2 ¢ HO MOCTPOUTBH [IBa CMEXKHBIX C HUM

Puc. 21 yraa. Hampumep, mia yrma AOB

(puc. 22), npomosmxkus cropony AO,

MBI TOJyYuM OfuH cMexHbii yron AOD. Jlsa yeaa, BOC u AOD,

cmestcnote ¢ 00num u mem oice yeaom AOB, pasuv, meorcdy coboti, Tak
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KaK KaxKablii 3 Hux gonosHsier yron AOB mo 180° . Ecau yron AOB
npsamoii (puc. 23), T. e. ecsim o copep:kut 90° | TO U KAXKIBIH U3 CMEKHBIX
¢ auMm yrioB COB u AOD nonxen ObITH TakyKe TPSIMOi, TaK KaK OH
comepxkut B cebe 180° — 90°, m.e. 90°; werBeprwiit yron COD Ttoxe
JIOJZKeH ObITh TPsAMbIM, Tak Kak Tpu yriaa AOB, BOC u AOD cocraBisitor
B cymme 270° u, crmenoBaTenbHo, or 360° Ha oo derseproro yroa COD
ocraerca Toxke 90° . TakuM 00paszoM: ecau npu nepeceuenu 06Yx NPAMbLL
(AC u BD, puc. 23) o0dun u3 “emuper Y2408 OKAAHCEMCH NPAMOT, MO
U 0CMAALHBLE MPU Y20 JOAAHCHBL DbIMB NPAMBLE.

B
B
ﬁ 90°
C A
2 o 7 90°
C y 90
D D
Puc. 22 Puc. 23

23. Ilepunenaukyasip u HakjgoHHas. OO6mas cropona (OB) aByx
CMEXKHBIX YIJIOB Ha3bIBaeTCs HAKJIOHHON K npsamoii (AC), Ha KOTODOI
JIEXKAT JIBe JIPYTHE CTOPOHBI, B TOM CIy4ae, KOTJa CMEXKHbIE YIJIbl He
paBHBI MeXKIy coboi (puc. 24); B TOM ke CJIydae, KOT/Ia CMEKHBIE yTJIbI
paBubl (puc. 25) 1 Koria, CJe0BaTeIbHO, KAaXKIbIi U3 yIJIOB €CTh MPIMOii,
0011asi CTOPOHA, HA3BIBAETCS MEPIIEHANKYJIAPOM K MIPSIMOM, HA KOTOPOH
siexkar nse apyrue croponbl. Obmas Bepumna (O) B nmepBoM ciydae Ha-
3BIBAETCS OCHOBAHMEM HaKJIOHHOM, BO BTOPOM CIy4ae — OCHOBaHUEM
MepIeHNKYIspa.

B B
C A
A C
0 0
Puc. 24 Puc. 25

Jee npsimbie (AC u BD, puc. 23), nepecekamoIiyecs MexIy coboii
MOJ|, TIPSAMBIM yTJIOM, HA3BLIBAIOTC B3aMMHO MePIIEHIUKYJIAPHBIMHA.

Yro npsimasi AC nepneHauKy/aspHa K TpsMoii BD, 3amuchiBaloT Tak:
ACL1BD.
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Bameganus. 1) Eciu nepnengukynsap k npamoit AC' (puc. 25)
NPUXOIUTCS NPOBOAMTL W3 Touku (O, jexkaleil Ha 3TOH NIpsAMOH, TO
TOBOPAT, 9TO ITOT MEPIEHIUKYJSIP HAJI0 «BOCCTaBUTH» K mpsamoit AC,
a ecau TpedyeTcs MEPIEeHINKYJISp MPOBECTH W3 TOYKKH B, jexkareit BHe
OPSMO#i, TO FOBOPSAT, YTO €ro HAJ0 «OIyCTUTh» HA NPAMYIO (BCE PAaBHO:
BHU3 WM BBEDX, UK BOOK).

2) OueBUIHO, YTO W3 BCIKOH TOYKM JIAHHOM IPSIMOM MOXKHO K 3ITOU
IPAMOIT BOCCTaBUTH NEPIEHIUKYJIAD U IPUTOM TOJIBKO OIUH.

24. JlokaxKeM, 9YTO U3 8CAKOU MOUKU, AeHcau,eli 6He NPamot,
MOIHCHO ONYCMUMB HA ITNY NPAMYIO NEPNEHOUKYAAD U MOALKO
00UuH.

Ilycts mama Kakag-HUOYIb TpsMast
AB (puc. 26) u BHe ee TPOU3BOJIbHALA M
touka M; Tpebyercsi moOKa3aTb, 4TO, BO-

MEPBBIX, U3 TOW TOUYKUA MOYKHO OMYCTUTD

Ha TpaMmyo AB nepreHmuKyJsip W, BO-

BTOPBIX, 9TO ITOT MMEPIEHIUKYIAP MOKET 4D/ \C \x
OBITH TOJILKO OJIVH. //

Boobpa3um, 9TO MBI TIEpErHyIH Uep-

Tex 1o mpsiMoii AB Tak, 94T0ObI BEpXHSIS
€ro 4acTh ynaJjia Ha HIXKHIOK. Torma Tod-
ka M 3aiimer HekoTopoe mosioxkeHue N.
OTMETHB 3TO MOJIOKEHNE, IPUBEIEM dep- Puc. 26

TEeXK B MPEXKHUN BUJ U 3aTeM COEIUHUM

touku M u N mupsawmoii. Temeps ybOemmmcs, 4TO TOSydYEHHAs] MTPAMAd
MN nepunenaukynspaa K AB, a BcsAKas WHas OpsiMasi, UCXOJANIAS U3
M, wanpumep M D, e nepnengukyJspia K AB. Jljs 3Toro mepersem
gepTexk BropudHo. Torma touka M crHoBa coBmecturcs ¢ N, a Touru C'
u D ocranyTcs HAa CBOMX MeCTax; cjenoBaresibHO, npsmast MC coBnamer
¢ NC, a MD ¢ ND. U3 sroro cienyer, yuro /MCB = /BCN
u/MDC =/CDN.

N

Ho yruist MCB u BCN cvex-

Hble W, KaK Terepb BUINM, DaB-

HbIE; CIIEJIOBATENbHO, KAXKIIbIA U3

HUX eCTh NPAMOWN, a MOTOMY

MN1AB. Tak xak jquaus M DN

He npsMasi (IOTOMY YTO HE MOXKeT

OBITh NBYX PA3JUYHBIX MPIMbIX,

coenuusitomux rouku M u N), o

B cyMMa JByX paBHBIX yrioB M DC

u CDN we paBHa 2d; no3TOMy

yron M DC' we ectb mpsiMoii, u,

suaunt, M D He meprneHInKyIsap-

Ha K AB. Takum obpasom, npyro-
ro TepreHauKyaspa u3 Touku M Ha npamyio AB omycTuTh HeJb3s.
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25. YepTexXHbI TPEeyroJibHUK. I OCTpOeHusT TIePIeHIUKY Isi-
pa K [TaHHOI MPAMOi OYeHb y100eH YePTeKHbII TPEYTOIbHUK, Y KOTOPOTrO
OIMH W3 YIJIOB [EJAETCs TPAMBIM. UTOOBI MPOBECTH MEPIEHIUKYIISAD
K nipsamoit AB (puc. 27) uepe3 Touky C, JexkKalyro HA ITOH MPIMOH, WK
gepe3 TOYKy D, B3sATYIO BHE MPsIMOil, MPUCTABISIOT JIMHEWKY K MPSAMOM
AB, k juHeliKe TPEYroJbHUK, a 3aTeM, MPUIEPKUBas JTUHEHKY DPYKOIi,
JBUTAIOT TPEYTOJbHUK BJIOJIb JUHEHKHU JI0 TeX MOp, MOKa Apyrasd CTOPOHA
MPSAMOTO yTJia He mpoiizer depe3 Touky C uin D, 3ameM NPOBOIAT IPSMYIO

CE.

26. BepTukajbHbIe yIJIbI U UX CBOMCTBO. JIBa yriia Ha3bIBAIOTCsI
BEPTUKAJIBHBIMU, €CJIH CTOPOHBI OHOT'O COCTABJISIIOT TIPOIOJIZKEHHE CTO-
pon apyroro. Tak, npu nepeceuenuu aByx npsambix AB u CD (puc. 28)
obpasyiorcs aBe napbl BepTukaabHbix yriios: AOD u COB, AOC u DOB
(u deTbIpe mapbl CMEXKHBIX yTJIOB).

Jea 6epmuKasbHbLT Yaaa pasHb, mexncdy coboti (manpumep,
ZAOD = /BOC), tak Kak KaxKIblii W3 HUX €CTb CMEXKHBIH C OTHUM
u reM xe yriaoM (¢ ZDOB wmn ¢ ZAOC), a Takue yriibl, KAK Mbl BUIEIIH

(§22), paBHbL APYT APYTY.

27. 3ameuanusi 00 yrjiax, UMeIOIINX OOIIyIO
BepinuHy. 006 yriax, uMenmux OOIILYI0 BEPIIHHY, A D
MOJIE3HO TTOMHUTH CJIEIYFOIIAE TTPOCTHIE NCTUHBI:
1) Ecau cymma neckoavkur yeaos (AOB, BOC,
COD, DOE, puc. 29), umerowuxr obwyro eepuuny,
cocmasasem pazeepHymuili y2oa, mo ona pasha 2d,
m.e. 180° . o)
2) Ecau cymma neckoavkur yeaos (AOB, BOC,
COD, DOE, puc. 30), umerowur odwylo 6epuuny,
COCTABAAEM NOAHBLY Y20a, MO ona pasHa 4d, T.e. 360° .
3) Ecau dsa yeaa (AOB u BOC, puc. 24) umerom
obuyro sepwuny (O) u obwyro cmopony (OB) u 6 cym- c B
me cocmasasom 2d (r.e. 180°), mo ux dee dpyaue Puc. 28
emopons, (AO u OC) cocmasaatom npodoasicerue 00xa
dpyezoii (1. e. Takue yriibl 6yIyT CMEXKHBIMHU).

Puc. 29 Puc. 30
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YIIPAKHEHHU A

1. HexoTopsrit yro pasen 38° 20'; HaliTH BeIMYUHY CMEKHOTO C HUM yTJIa.

2. IBa yrma ABC u CBD, nmes obuiyio Bepmuny B u o6myto cropony BC,
PACTIONOKEHBI TaK, 9TO OHM He TIOKPHIBAIOT APYT apyra; yroa ABC = 100° 20,
a yron CBD = 79°40'. Cocrasasior su cropousl AB u BD mpamyio uim
somanyo?

3. ITocTpoutsh Kako#-HUOYAH YOI X IIPU IIOMOIIY TPAHCIOPTHUPA U JIMHENKN
[IPOBECTH €ro GUCCEKTPUCY.

Hoxkas3aThb, 94T0:

4. BuccekTpuchl ABYX CMEKHBIX yIJIOB B3AMMHO II€PIIEHIUKYISPHBL.

5. BrucceKTpHUCHI ABYX BEPTUKAJIBHBIX YIJIOB COCTABJISIOT IPOJOJIKEHIE OHA
ApYTOM.

6. Ecrm ipm Touke O mpsimoit AB (puc. 28) mocTponM O pa3HBIE CTOPOHBI
ot AB pasusbie yrist AOD u BOC, o croponst ux OD u OC cocraBisioT 0Hy
[IPSIMYIO.

7. Eciim w3 toukn O (puc. 28) mposemem momynpsmbie OA, OD, OB, OC
tak, uro LZAOC = ZDOB u ZAOD = ZCOB, to OB ectb nponomxkenne OA
u OD ects nponomxkenne OC.

VYkaszaunue. Hano npumenurs §27, 2 u 3.

2. MATEMATNYECKUWE ITPEJIJIO2KEHWN A4

28. Teopembl, akCMOMBI, olpenejieHusi. V3 Toro, 4Tto OBLIO
MBJI0KEHO, MOYKHO 3aKJIIOYUTb, YTO HEKOTOPbIE MeOMETPUYECKHEe WCTHU-
HbI Mbl CYUTAEM BIIOJHE OYEBUIHBIMU (HAIPUMED, CBOHCTBA IJIOCKOCTU
u upamoii B §§3 u 4), a Apyrue yCTaHABJIUBAEM IMyTEM DACCYXKICHUH
(HampuMep, CBOMCTBA CMEXKHBIX yIJIOB B §22 M BEPTUKAIBHBIX B § 26).
Takwe paccyXaeHusi SBIAIIOTCS B T€OMETPUHU TJIABHBIM CPEJICTBOM OOHA-
pyXKuth cBoiicTBa reomerpudeckux ¢uryp. [losromy mis mambuedinrero
MOJIE3HO 3apanee TO3HAKOMUTHCS C TeMH BUJIAMU PACCYKIEHUH, KOTOPHIe
MPUMEHSIIOTCS B TeoMeTpuu. Bce WCTWHBI, KOTOPbIE yCTAHABIHUBAIOTCS
B F€OMETPUH, BHIPAYKAIOTCS B BUJE MPE/JIOXKEHUT.

ODTHU TpPeJIoXKeHns: ObIBAIOT CJIEIYIONINX BUIOB.

Onpepgesnienusi. OnpejieieHUsIMA HA3BIBAIOT PEJIOKEHNs, B KOTO-
PBIX Pa3bACHAETCsI, KAKON CMbIC TPUIAIOT TOMY UJIU IPYTOMY HA3BAHUIO
niu BhipaxkeHuto. Hanpumep, Mbl y2Ke BCTpeUasu ONpe/eeHus eHTPAIb-
HOTO yTJIa, MPSIMOr0 yIJjia, MePIeHInKyJIsipa U Ipod.

Axkcuombl. AKCMOMaMU HA3BIBAIOT MCTUHBI, KOTOPbIE TPUHUMAIOTCS
6e3 10Ka3aTenbCTBA. TaKOBBI, HAIPUMED, TPEJIOKEHUsI, BCTPEIaBIITNECS
HaM panee (§4): yepes BCsIKKE JIBe TOYKHM MOYKHO TIPOBECTHU MIPSIMYTO U ITPH-
TOM TOJIBKO OJIHY; €CJIM JBE TOYKHU MPAMOM JIEKAT B JAHHOM IJIOCKOCTH,
TO U BCE TOYKHU ITON MPAMOM JIeKAT B TOI 2Ke IJIOCKOCTH.

YkaxkeMm elre CJeyolne akCHOMbI, OTHOCSIIHECsT KO BCIKOTO POJA
BEJINIUHAM:
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€CJIN JIBe€ BeJIMYUHBI PABHBI IIOPO3Hb OJHOW W TOW 2Ke TpeTheil Besn-
quHEe, TO OHU PABHBI U MEXKy CODOIi;

€CJIM K PaBHBIM BE€JIHYWHAM HpI/I6aBI/IM TIOPOBHY WJIX OT PABHBIX BEJIN-
YUH OTHUMEM IIOPOBHY, TO PaBEHCTBO He HAPYUIUTCS;

€cTi K HEPABHBIM BeJIMYMHAM NPUOABUM NOPOBHY HJIM OT HEPABHBIX
BE€JIMYUH OTHUMEM TOPOBHY, TO CMBICJI HEPABEHCTBA HE U3MEHUTCA, T.E€.
GosbllIast BEJTMUUHA OCTAHETCs OOJIbIIe.

Teopemsbl. Teopemamu HA3BIBAIOTCA MPEIJIOKEHUT, HCTUHHOCTb KOTO-
PBIX OOHApPYKMBAETCsI TOJNBKO MOC/IE HEKOTOPOrO PACCYKIeHUs (I0Ka3a-
TesibeTBa). IIpUMEPOM MOTYT CJIY’KUTh CJIEYIOIIUE TIPEIJI0KEHHUS:

€CJIN B OTHOM KDPyTe€ UJIN B PABHBIX KPYyTaX IMEHTPAJbHBIE YTJIbI DABHBI,
TO U COOTBETCTBYIOUINE UM JIyI' DABHBI,;

€CJIN 1Ipu 1nepecedeHnn JABYX MPAMbBbIX MEXKIY CO60fI OOWH N3 YeTbhbIPpEX
YIVIOB OKazKeTCHd NPAMOM, TO W OCTAJIbHBIE TPH YTIJIa IIPAMBIE.

Caencrusi. Ciie/ICTBUSIME HA3BIBAIOTCS TPE/IJIOKEHNUsI, KOTOPbIE CO-
CTaBJISIOT HEMOCPE/ICTBEHHBIN BBIBOJ, U3 AKCHOMBI Wi U3 TeopeMbl. Ha-
nIpuMep, U3 aKCHOMBI: «49€pe3 JIB€ TOYKU MOZKHO NPOBECTU TOJIBKO OOHY
IPAMYIO» CJIeyeT, UYTO «JiBe IIpsMble MOI'YT II€pecedbCs TOJIBKO B OJIHOI
TOUKE>.

29. CocraB Teopembl. Bo BCsKOIT TeopemMe MOXKHO Pa3JIudUTh JIBE
9aCTHU: yCJIOBUE U 3aK/II0YEHNE. YCJIOBUE BHIPAKAET TO, UTO IIPEIIOIara-
ercs JTaHHBIM; 3aKJII0OUEeHne — TO, 9TO Tpebyercsd moka3ars. Hampuwmep,
B TEOpeMe: «eC/IU IeHTPAJIbHbIE yIJIbl PABHBI, TO U COOTBETCTBYIOIIUE UM
AYyTHU PABHBI» YCIIOBUEM CITY2KHUT TIE€PBad 9aCTh TEOPEMbI: «€CJIN IMEHTPAJIb-
HbI€ YTJIBI PaBHBI», a 3aKJII0O9EHUEM — BTOPAd 9aCTh: «TO U COOTBETCTBYTO-
W€ UM JIyTU PABHBI»; IPYTUMH CJIOBAMHM, HAM JAHO (HaM M3BECTHO), YTO
IEHTPAJbHBIE YTJIbI DABHBI, a Tpe6y€TCﬂ J0Ka3aTh, 9TO IIPUA 3TOM yCJIOBUU
" COOTBETCTBYIOIIWE NYTU TaKzKe€ DaBHDbI.

VcenioBue 1 3aK/II0YEeHNe TeOPEMbl MOTYT MHOT/Ia, COCTOSITH U3 HECKOJIb-
KUX OTHEJIbHBIX YCJIOBUU W 3aKJIIOYEHUN; HAIIpUMeED, B TeOpeMe: <«eCIn
YUCSIO AETUTCA Ha 2 U HA 3, TO OHO PA3/IEJUTCd U Ha 6> yCIOBHE COCTOUT
M3 JIBYX YaCTeH: «ECJIM YUCJIO JEJINTCS HA 2% U «ECJIM YUCIO JIEJIATCS Ha
3».

ITone3no 3amMeTuTh, 9YTO BCAKYIO TEOPEMY MOXKHO TOIPOOHO BBIPA3UTH
CJIOBaMM TaK, 4TO €e yCIoBue OyjeT HAYUHATHCS CJIOBOM <«ECIH», & 3a-
KJIFOUEHHE — CJIOBOM <«TO». Hampumep, TeopeMy: «BepPTUKAJIbHBIE YIJIbI
PaBHBI» MOXKHO HO,Z[pO6He€ BBICKA3aTh TaK: «€CJIU JIBa YIJIa BEPTUKAJIbHDBIE,
TO OHU PABHbBI».

30. Obparuasi Teopema. Teopemoii, 06paTHO TaHHOW TeopeMme,
HA3bIBAETCsI TAKasi, B KOTOPOI yCIOBHEM IMOCTABJIEHO 3aKJodeHue (Uiiu
4aCcTh 3aKJIOYEHUs ), 4 3aKJIOYEHHeM — yCJioBue (WM 4YacTh yCJIOBUSA)
manHON Teopembl. Hampuwmep, cremyiomue aBe TeOpeMbl OOPATHBI APYT

APYry:
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Ecau uenmpaavHvie yaast Ecau dyzu pasnwb, mo u co-
PABHBL, O U COOMBEMCMEYIO- | omeemecmayouwue uM UEH-
wue um dyau pasHol. MPANBHBLE Y2AbL DABHDL.

Ecnau omny w3 3Tux TeopeM Ha30BeM HPSAMOM, TO JPYLYyIO CJeIyeT
Ha3BaTh oOparHoii. B 3TOM mpuMepe 0be Teopembl, u npsiMast, u 0OpaTHA,
oka3biBaioTCst BepHbiMu. Ho Tak GbiBaer He Bcerna. Hanmpumep, Teopema:
«eCJIM [1Ba yTJIa BEePTHKAJbHbIE, TO OHW DPAaBHbI» BEpHA, HO OOpaTHOEe
MIPEJIOKEHUE: «ECJTH [IBA YIJIa PABHBI, TO OHU BEPTUKAJIHHBIE> HEBEPHO.

B camowm zeste, sonycrum, 9TO B KAKOM-HO0 YIJIy POBEIEHa ero Ouc-
cekrpuca (puc. 13). OHa pa3zenuT AaHHBIA yTOJ HA [1Ba MEHBIIUX yTJIA.
DTH yribl OyIyT PABHBI MEXKITy cODOM, HO OHU He OYIYyT BEPTUKAIHLHBIMHE.

31. IIpormBomnosioxkHasa TeopemMa. TeopeMoil, TPOTUBOIMOJIOXKHOI
JAHHOM TeopeMe, HA3BbIBACTCA TaKad, YCJIOBHE N 3aKJIOYEHHE KOTOPOU
MIPEJICTABAAIOT OTPUIaHU € YCIAOBAA U 3aKII0OYEHUA TAHHON TeOpeMBbl.
Hanpuwmep, Teopeme: «eciu cymma udp genures Ha 9, TO YUCIO JEJTATCS
Ha 9» COOTBETCTBYET TaKas MPOTHUBOIOJIOXKHAS: «eCJu cymMMma Iudp He
JeJIATCA Ha 9, TO 9UCI0 He OeNUTCA Ha 9».

1 371ech 1OIKHO 3aMETUTH, YTO BEPHOCTH NPSAMOII TEOPEMBI ellle He
CIIy’KUT JOKA3aTeJbCTBOM BEPHOCTH IIPOTUBOIIOIOXKHOM: HAIIpUMeD, MPO-
TUBOIIOJIO’KHOE IIPEJJIOZKEHHe: <«eCId KazKJoe cjlaraeMoe He IEeIUTCd Ha
OJHO U TO YK€ YUCJIO, TO U CyMMa He Pa3/iesIuTCsl Ha 3TO YUCI0» — HEBEPHO,
TOrJIa KaK MIpsiMOe IIPeJJIo’KeHNe BEPHO.

32. 3aBucuMOCTh MEXJY TeopeMaMu: NmpsSMOii, obparHOil u
HIPOTUBOIIOJOXKHO. [ljig jiydmero ysiCHeHUs 3TON 3aBUCAMOCTH BBIPAZUM
TeopeMbl COKpameHHO Tak (OykBoii A Mbl OGO3HAYMM YCJIOBHE TEODEMBI, 2
GykBOii B — ee 3ak/roueHue):

1) Ipsamasi: eciu ectb A, 10 ectb u B.

2) O6parHas: eciu ecTh B, To ectb u A.

3) IIpoTuBomnosoXKHas OpaMoii: eciu Her A, To Her u B.

4) IIporuBonosioxkHasi 06paTHOii: eciiu et B, To et u A. Paccma-
TPUBast 3TU MPE/IJIOKEHNUsI, JIETKO 3aMETUTh, 9TO TIEPBOE U3 HUX HAXOIUTCS
B TAKOM K€ OTHOIIEHUH K YeTBEPTOMY, KAK BTOPOE K TPETHEMY, & UMEHHO:
MIPEJIJIOXKEHUS TIEPBOE U YETBEPTOe OOPATUMBI OHO B APYrOe, PABHO KaK
BTOpOe U Tperbe. [IefiCTBUTENbHO, U3 MPEIJIOKEHNs: «eCau ecTh A, TO
ecth U B» HemocpencTBeHHO caenyer: «ecau Her B, To Her n A» (Tak Kak
ecau 6b1 A 6GbLIO, TO, COMJIACHO TEPBOMY NPEJIOKEHHUIO, 66110 661 U B);
00paTHO, W3 MPEJJIOKEHUs: «eCiu HeT B, To HeT u A» BBIBOIUM: «€C/IU
ectb A, T0 ecTh 1 B> (Tak Kak ecim 6bl B He 6bLI10, TO He ObLIO Obl 1 A).
CoBepirieHHO Tak ke yOemamMcsi, 9TO U3 BTOPOTO TPEIIOKEHUs CIEyeT
TpeTbe, 1 HA0OOPOT.

Takum 06pa3zoM, 4TOOBI UMETh YBEPEHHOCTH B CIPABETHBOCTUA BCEX
YeTbIpeX TeopeM, HET Ha,,Z[O6HOCTI/I JOKa3bIBATh KaXKAYI0 U3 HUX OTAEJIb-
HO, & JOCTATOYHO OTPAHUYUTHCS [TOKA3ATEIbCTBOM TOJHKO JBYX: MPIMOI
1 OOPATHOMN, WJIHM MPSIMOM U ITPOTHBOIIOIOXKHOMN.
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3. TPEYI'OJIbHUKN
ITonsiTHE 0 MHOTOYTOJIBHUKE M TPEYTOJIbHUKE

33. Jlomanasa awmHUdA. JIunusa, obpasyemas OTpe3KaMy MPSMbIX, HE
JIeJKAIIUX Ha OJIHOW INPSIMOIl M PACIOJIOKEHHBIX TaK, YTO KOHEI] [IEPBOro
CJIy?KUT HAYaJOM BTODPOr'O, KOHEIl BTOPOI'O — HA4YaJIOM TPEThEro  T. .,
Ha3bIBaeTCs JiomMaHou JmHUel (puc. 31 u 32). DTu OoTpe3KH Ha3bIBa-
I0TCsSI CTOPOHAMHU JIOMAHOM, & BEPIIMHBI YIJIOB, 00pPa3yeMbIX COCEJIHUMU
oTpe3kaMu, — BepmmHaMu ee. Jlomanast JuHUS 0003HAYAETCS PSIOM
OyKB, TIOCTABJIEHHBIX ¥ €€ BEpIIUH U KOHIOB; HAIIPUMED TOBOPSIT: JIOMa-
nass ABCDE. Jlomanasi JTuHUsST HA3bIBAETCA BBIMYKJIONW, €CJIM OHA BCS
PACIIOJIOZKEHa 0 OJIHY CTOPOHY OT KasKJOr'0 BXOJSIIIETO B €€ COCTAB OTPE3-
Ka, TPOJOJKEHHOI0 HEeOI'DAHUYEHHO B 00e cTOpoHbI. TakoBa, Hampumep,
JMHWsS, W300pakeHHas HA puc. 31, TOrma Kak JOMaHas Ha puc. 32 He
OymeT BBITYKJIOH (OHA PACIOJIOXKEHA HE MO OJHY CTOPOHY oT npsamoit BC),
puc. 31.
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Puc. 32
Puc. 31

Koryma KOHIBI JIOMAHON CXOAATCA B OJHY TOYKY, TO OHA HA3BIBAETCS
3aMKHyTO# (Hanpumep, qunus ABCDE na puc. 33).

34. MHuoroyroabHuk. @urypa, obpazoBaHHas 3aMKHYTO# JIOMaHOM!
JWHUEH BMeCTe C 4aCThIO IJIOCKOCTH, OTPAHUYEHHON 3TOW JIWHWEH, HA3bI-
BaeTCs MHOTOYTONBHUKOM (puc. 33). CTOPOHBI 9TOi JIOMaHOH HA3BIBAIOT-
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Puc. 33

Cd CTOpOHaAMU MHOT'OYTOJIbHUKA, YIJIbI, COCTaBJICHHBIE KaKJIbIMU ABYMA
COCeAHUMH CTOPOHaAMH, — yIVIaMHM MHOI'OYTOJIbHUKA, & UX BEPHIMHBI —
BepIiimHaMM €ero.
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IIpu sTOM BHYTpeHHeil 00JACTBIO YIJIa MHOTOYTOJbHHUKA CUUTAETCS
(puc. 33) Ta, K KOTOPOil NPUHAIJIEKUT HEIIOCPEICTBEHHO MPUMBIKAIO-
mas K BepIIMHe BHYTPeHHssl 00JacTh CaMOro MHOTOYroJibHUKA. Tak,
st MmuOoroyronbauka M NPQRS (puc. 33) yriom npu sepruuse P siB-
Jistercsi yroj, GONbInuii ABYX NPAMBIX (C 3alITPUXOBAHHON BHYTpPEHHEN
obsiactbio). Cama JiOMaHas JIMHUS, OIPAHUYUBAIONIAS MHOIOYTOJbHUK,
Ha3bIBaeTCsI KOHTYPOM €ro, & OTPE30K, PABHBIH CyMMe BCeX ero CTOPOH, —
HepUMETPOM.

MHOTOYTOTPHUK HA3BIBAETCH BBIMYKJIBIM, €CJIU OH OUDAHWYEH Bbi-
MyKJIOM JIOMaHOW JHHWEl; TaKOB, Hampumep, Muoroyronbiuk ABCDE,
u3obpazkenubiii Ha puc. 33 (muoroyroibuuk M NPQRS wenb3s Ha3sarh
BBIIYKJIbIM); Mbl OyJieM DacCMaTpUBATh, TJIABHBIM 0OPA30M, BBIILYKJIbIE
MHOTOYTOJTbHUKH.

Besikas npamvas (kak AD, BE, MR, ..., puc. 33), KoTOpas COeIuHAeT
BEPIIUHBI IBYX yIJIOB MHOTOYTOJbHWKA, HE MPUJIEKAIIUX K OJHON CTO-
DOHe, HAa3bIBAETCA JUATOHAJIBIO MHOIOYTOJIbHUKA.

Haumenbinee quciio ctopor B MHOroyrosibauke — tpu. Ilo gyucay cro-
POH MHOTOYTOJIbHUK HA3bIBAETCS TPEYTOJHHUKOM, U€THIPEXYTOTHHUKOM,
MATHYTOJIBHUKOM | T. .

st KpATKOCTH «TPEyTONbHUKY 00603HAYACTCS CUMBOTOM A.

35. PasmeseHne TpeyroJIbHUKOB. TDeyrojibHUKH Pa3IesisioTCs
0 CPABHUTENILHOM JJIHE WX CTOPOH WJIH 110 BeJIHUnHe uX yriaoB. OTHOCH-
TEJIbHO JJIUHBI CTOPOH OHU ObIBAIOT: pasHocTOpoHHME (puc. 34), Koraa
BCe CTODPOHBI PA3JINYHON JJINHbI, 1 paBHOGeapeHHBIe (puc. 35), Kormaa
JIBE CTOPOHBI OJWHAKOBBI, B YaCTHOCTH, PABHOOEAPEHHDIN TPEYrOJbHUK
HA3bIBAETC PABHOCTOPOHHMM (puc. 36), KOrza BCe TPU €r0 CTOPOHbBI
PaBHBI MKy COOOI.

OTHOCUTENIBHO BEJIMYUHBI  YTJIOB
TPEYTOJbHUKY OBIBAIOT: OCTPOYTOJIb-
Hble (puc. 34), KoOrga BCE YIVIbI
oCTpble, MpsIMOyToJbHbIe (puc. 37),
KOIJla B YHUCJIE YIJIOB €CThb IPSIMOii,
u TymoyroabHble (puc. 38), Korzja
B 49UCJIE€ YIJIOB €CTh TYION.

B mpsimoyrompHOM TpeyrosbHUKE

Puc. 34 Puc. 35  croponbl, 06pasyronme npamMoil yrod,
Ha3bIBAIOTCS KaTeTaMM, a CTOPOHA,
JIeXKaIasi TPOTUB MPSAMOrO YIjid, — TAMOTEHY30M.

36. IsaBHeiiinue guanu B TpeyroabHuke. OnHYy U3 CTOPOH Tpe-
YTOoJIbHUKa WHOTAa HA3bIBAIOT OCHOBaHUEM, TOTJd BEPIONUHY ITPOTUBOIIO-
JIOXKHOTO yTJIa HA3bIBAIOT BEPIIIMHOM TPEYroJbHUKA, a TEePIeHIUKYIAD,
OTIYIIEHHBI! W3 BEpIIUHbI HA OCHOBAHWE WJIM HA €r0 TPOJIOJIKEHWe, —
BBICOTOM €ro.

Tak, eciu B AABC (puc. 39) 3a ocHoBanue B3sita cropona AC, to B
Oyuer BepinHa, BD — BBICOTA TPEYTOJbHUKA.
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B pasHOGeApeHHOM TpPEyToJIb-
HHUKE OCHOBAaHHUEM HA3bBIBAIOT O6BIK-
HOBEHHO Ty CTOPOHY, KOTOpas He
MPUHAJIEKUT K PaBHBIM; TOTIA o
BepIWHA PAaBHOOEIPEHHOTO Tpe- O@b
&
&

KaTeTr

yroJbHUKa OyJer BepUIMHON TOro
yTJIa €ro, KOTOPbIii 00pa3oBaH pas-
ubiMu  croponamu. Otpe3ok BE
(puc. 39), coeauHAIOIMIUIA BEPLUIUHY

KaKOrO-HUOY/Ib yIJIa TPeyroJbHU- karer
Ka C CepeguHOIl MPOTUBOIOJIOXKHON
CTOPOHBI, HA3HIBAETCST MEAUAHOM. Puc. 36 Puc. 37

Orpesok mpsimoit BF' (puc. 39,a),

JIeJTANIN KaKOH-HUOY Db yTOJ TPEYTOIbHUKA MOTIOIaM, HAa3bIBAETCS PaB-
HOJIEJIAIIER yriia TpeyrojbHUKa UK ero buccekrpucoii (buccekrpuca,
BOODIIIE TOBOPsi, HE COBIAIAET HU C MEJIUAHOMN, HU C BBICOTOM).

A—p—F & CA—7—¢ D

Puc. 38 Puc. 39

I/I3 BEPINMUHDBI KazKJI0T'0 YyTJia TPEYTOJIbHUKA MOXKHO ONNyCTUTH TEPIEH-
JUKYJISp Ha MPOTUBOMOIOXKHYIO CTOPOHY WJIU €€ MPOIOJIZKEHUe; CIeI0Ba-
TEJBHO, KAXKIBI TPEyrOJbHUK MMEEeT TPU BBICOTHL. BepiimHy KaxKIoro
yIyla TPEYrOJbHUKA MOXKHO COEJWHHATH NPAMON C CepeguHOil IIPOTHBO-
MOJIOXKHON CTOPOHbI, CJIEJOBATENBHO, KAXKIBIA TPEYrOJIbHUK WMEET TPH
Menuanbl. TOYHO Tak Ke sICHO, Y4TO KaXKIbIl TPEYTrOJbHUK MMEET TPH
OUCCEKTPUCHI.

CumMeTpHsi TeOMeTPUIECKUX (PUTyp OTHOCUTEIHHO OCH

37. Ilpu n3ydenuu CBOICTB TPEYTOJbHUKOB, MHOI'OYTOJIbHUKOB H JPY-
IUX TEOMETPUYECKUX (DUTYP YACTO BCTPEUAETCS CIIydail 0coO0ro pacmosio-
JKEHHUsI HA TJIOCKOCTH JIBYX PABHBIX (DUT'YD WJIH JIBYX PABHBIX OTPE3KOB,
WM OBYX TOYEK IO OTHOIIEHWIO K Kakou-mubo mpsimoii. Ecou kakume-
HuOyab ase Touku A u A’ (puc. 40) pacosoKeHbl 0 Pa3HbIE CTOPOHBI OT
npsamoit M N Ha OHOM W TOM K€ TEPIEeHIUKYIsIpe K ITON MpsMOoit U Ha
OJMHAKOBOM DACCTOSIHUU OT OCHOBaHus neprenaukyispa (Aa = A'a),
TO TaKWe TOYKH HA3BIBAIOTCS CAMMETPUYHBIMU OTHOCUTENBHO TIpsi-
Mot M N.
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B
Puc. 40 Puc. 41

e burypst (wiu jBe yacTu OmHON U TOH Ke DUrypbl) HA3BIBAIOTCSH
CUMMETPUYHBIMUA OTHOCHTENbHO TpsiMoii M N, ecnu Kaxkaoi Touke A,
B, C, D, E,... (puc. 40) oxuoii dburypst (wiu oaHoil yactu HUrypbi)
COOTBETCTBYIOT cuMMerpudnbie Touku A', B', C', D', E'... gpyroi
dburypsr (wmm apyroit vactu dburypst), u obparto. Ipamas M N B Takom
clTy9ae Ha3bIBAETCST OCbI0 CHMMETDHH. 3MIECHh CJIOBO «OCh» TPUMEHSIETCS
MIOTOMY, YTO €CJU YacCTh IJIOCKOCTH, JIEXKAIIYI0 110 OJIHY CTODOHY OT
npsimoit M N (Hanpumep, JIEBYIO YacTh), CTaHEM BpaIiath BOKpyr M N,
KaK OKOJIO OCH, /IO TeX IOp, TOKA 3Ta YacTh IJIOCKOCTU HE YMajeT Ha
Ty 4YaCTh, KOTOpas JEXKHUT [0 APYryi CTopony or npsamoit MN (ha
MPaBYO YacTh), TO CHMMETPUYHbIe (GUTYPBI COBMECTSITCsl, TAK
Kak Touka A ynager mpu 3toM B Touky A’, Touka B — B Touky B’ w T. m.

O6patHo, eciu BpalleHHeM BOKPYT HEKOTOPOH MPAMON MbI MOXKEM
dburypy, JexKaliyo 1m0 OfHy CTOPOHY OT ITOH MPIMOii, COBMECTUTD C (-
TypOii, JiexKaleil mo APYryio ee CTOPOHY, TO 3T (PUTYPHI CHMMETPUYIHDI
OTHOCHTEJILHO OcH BpaieHus. VI3 cka3aHHOTO Clieyer, 4To:

BcsiKue JBe (DUTYypPbl, CUMMETPUYHbIE OTHOCUTEJIbHO KaKOii-
aubo ocu, paBHBI MeXKJay cobotii.

CuMMerpusi OTHOCUTETHHO
OCH Ha3bIBAETCA OCEBOH CHUM-
MeTpHeit. g

Sameuanue. Xord CUM-
MeTpUYHbIE (DUTYPBI BPAIIEHH- L{‘ j

€M BOprI‘ OCH CUMMETPHH MO-
ryT OBITH IPHUBEJEHBI B COB-
MeIlleHre, OIHAKO OHH, BOOD-
1Ie [OBOPs, HE TOXKIECTBEH-
HBI B CBOEM PACIOJIOKEHUU Ha
[JIOCKOCTH. DTO HYKHO IOHU- Puc. 42 Puc. 43

MaTh B CJAEAYIOMEM CMbBICTE:

YTOOBI COBMECTUTD JIBE CHM-
MeTpUYHbIEe (UTYPhI, HEOOXOAMMO OIHY M3 HHUX IEPEBEPHYTh IPYyToi
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CTOPOHOH W, CJIeIOBATEIbHO, HA BPEMsi BBIBECTH ee W3 ILIOCKOCTU. Eciu
2K€ He BBIBOAUTH (DUTYPHI U3 ILJIOCKOCTH, TO, BOODIE TOBOPS, HUKAKAM
IepeMeIleHneM B 3TOIl IIJIOCKOCTU HeJIb3sl NPUBECTU €e K COBIIAJEHUIO
¢ urypoii, eit cCHMMeTPUYHON OTHOCUTEIBHO OCH.

Ha pwuc. 41 w30bpakeHbl aBa y30pa, CAMMETPUYHBIE OTHOCUTETHHO
npsavoit AB. Bparmias mpasbiit y3op okosio mpsimoii AB, ero MOXKHO
COBMECTUTH C JIEBBIM Y30POM.

IIpu sTom mpasbiii y30p Oymer mepeBepHyT apyroit croponoii. Ho
€C/Ii HE OTPBIBATH IPABOI0 y30pa OT IJIOCKOCTH, & IE€PEMEeNIaTh €ero
TaK, 9TOOBI OH CKOJIB3WJI 10 IJIOCKOCTH, TO HUKAKUM IepPeBUKEHUEM
€r0 He yJIACTCsI COBMECTHUTDH C JieBBIM y30poM. OceBasi ciMMeTpusi 9acTo
BCTPEYaeTCsd B OOBIIEHHOW JKU3HW. Y30PhI HA JEKOPATUBHBIX TKAHIX
¥ HA KOMHATHBIX 0005IX, apXUTEKTYPHbIE YKPAIIIeHUsI Ha 3/IJAHUIX B BHUJIE
IUIOCKUX PHUCYHKOB W caMmble (acaabl 3JaHW MUMEIT OObIYHO dopmy,
CHMMETPUYHYI0 OTHOCHUTEJIBHO HEKOTOPOi ocu. B mpupoze takke dacto
BCTpevaoTcs cuMMmeTpudnbie GopMbl. Tak, JIUCTbsT JePEeBhEB U JIEeCTKH
[IBETOB MMET (HOpPMy, CHMMETPUIHYIO0 OTHOCUTEIBHO CPEIHEro CTeOJIs.
TakoB m306pakeHusbrit Ha puc. 42 jguct kieHa. Kpouibs 6abouku u ca-
Masi UX PaCIBETKA UMeT (OpMy, CHMMETPHYHYIO0 OTHOCHTEHHO OCU €e
Tynaosuina (puc. 43).

HexkoTopbie cBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA

38. Teopewmsni. 1) B pasnobedpenrnom mpeyzosvrure buc-
cekmpuca Yyaaa NPy 8ePULUHE eCMb 00HOBPEMEHHO U meduaHna
u 8bvlcoma.

2) B paeHobedpeHHOM MPEY20AbHUKE Yeabl TLPU OCHOBAHUU
pasHbt.

Mycrs AABC (puc. 44) pasuobeapenubiii u npsMas BD neaur momno-
siam yroa B mpu Bepruae ero. Tpebyercs moka3ars, 9T0O 3Ta OMCCEKTPHCA
BD ecrb TakKe U MeIMaHa U BHICOTA.

Boobpazum, ut0 AABD TOBEpHYT BOKDPYT
cropoubl BD, Kak OKONO OCH, TaK, 9TOOBI OH
ynan a#a ABDC'. Torna, BciaencTBie paBeHCTBaA
yrios 1 u 2, cropona AB ymager na BC,
a BCJIEJICTBHE PABEHCTBA TUX CTOPOH TOUYKa A
cosmager ¢ C. Ilosromy DA coBmecrurcs ¢ DC,
yroa 4 COBMECTHUTCHA C YIJIOM 3 W Yrom 5 —
¢ yryioMm 6; 3HAYUT,

DA=DC, /4=/3 ul5= /6.

W3 roro, utro DA = DC, cuenyer, uro BD
€CTh MeJWaHa; U3 TOro, 4TO yIJibl 3 U 4 PABHBI,
BBITEKaCT, 9TO 3THU YIJIbl opdaMbie B, CI€OJ0BATEJIbHO, BD €CTb BBICOTaA
TPEyroJibHUKA, W, HAKOHEI, yIJIbl 5 ¥ 6 IPW OCHOBAHUU TPEYIOJbHHUKA
PABHBI.

Puc. 44



36 Tn. I TIPSIMAA JIMHU A

39. Cuaenctsue. Mbl BuanMm, 910 B paBHOOEIPEHHOM TPEYTOb-
uuke ABC (puc. 44) onna u Tta xe npsmas BD obsianaer deTbipbMs
CBOMCTBAMHU: OHA €CTh OMCCEKTPUCA YIJia MPU BEPIIWHE, MEINaHa, MPO-
Be/leHHAsI K OCHOBAHWIO, BBICOTA, OMYIIEHHAs HA OCHOBAHUE, W, HAKOHEII,
NEPNEeHIUuKYJIID K OCHOBAHUIO, BOCCTABJICHHBII U3 €ro CepeIuHBbL.

Tak Kak KaxKjg0€e W3 ITUX YEThIPEX CBOMCTB BIIOJTHE OMPEIEIISIET TI0JI0-
Kenne mpsmMoit BD, To cylecTBOBaHWE OJHOTO W3 HUX BJeYeT 3a cobOit
Bce octasibHble. Hampumep, ewvicoma, onyujennas ma 0cHosaHUE PAEHO-
bedpennoz0 MpPeyzoAbHUKG, CAYHCUM 00HO8PEMENHO buccexmpucoti yaia
npu sepusune, meduarot, nposedennod K 0cHOBAHUI, U NEPNEHOUKYAADOM
K 0CHOBAHUIO, BOCCTNABAEHHBIM 8 €20 cepeduHe.

40. CumMmeTpusi paBHOOGEIPEHHOTO TPEYTOJbHUKA. MbI BHze-
s, 9ro paBaobeapennbiii AABC (puc. 44) nenurcs 6uccekrpucoit BD Ha
TaKHe /1B TPEYTOIbHUKA (JIE€BBIA U MPAaBbIii), KOTOPHIE BPAIIEHUEM BOKDYT
OUCCEKTPUCHI MOTYT OBITH COBMEIIEHBI OIWH C ApyruM. V3 3TOro MOXKHO
BaKJIOYUTD, UTO KAKYIO Obl TOYKY HA OJIHOW MOJOBHHE PABHOOEIPEHHOTO
TPEYTOJNIbHUKA Mbl HU B3sJI, BCErJa MOXKHO HAa JPYrod ero MOJIOBHHE
HafTU TOYKY, CAMMETPHUYHYIO C IePBOi OTHOCHTENHHO ocu BD. Bo3bmewm,
HanpuMmep, Ha ctopoHe AB touky M (puc. 44). Onyctum u3 nee va BD
neprenukyasap M K v mpomokuM ero 1o nepecedenus co croponoit BC.
MBI Oy 9MM TOTZA HA 3TOH CTOPOHE TOUKY M', CHMMETPHYIHYIO C TOYKOMH
M orrOcuTensHo ocu BD. JleiicrurenbHo, ecau, spamas A ABD BoKpyr
BD, mbt ero copmectum ¢ ABC D, to nipu 3rom K M noitger mo KM’ (no
PABEHCTBY NPsMbBIX YIJIOB), a cropona BA ymazer wa cropony BC' (no
paBeHCTBY YIJIOB Npu BepiiuHe B); 3HauuT, Touka M, KOTOpas JIEXKHUT
na KM u na BA, ynamer B Touky M', koropas nexur u na KM/,
n Ha BC. Orcooga Buguo, yto KM = KM'. Takum o6pa3om, TOYKH
M wu M' nexar mo pasHble CTOPOHBI OT GuccekTpuchl BD, Ha ogHOM
K Hell MepreHInKyJisipe U HA PABHBIX PACCTOSHUAX OT OCHOBAHUSI ITOTO
TepuneHanKyadpa; 3Ha9UT, 3TU TOYKU CUMMETPUYIHBI OTHOCUTEIBHO OCHU
BD. Takum obpa3oM, 6 pasHobedperHom mpeyzoivHuke Ouccexmpuca
Y2Aa NPU BEPUWUHE ECMb €20 0CH CUMMEMPUY.

IIpn3nakm paBeHCTBa TPEYTOJbHUKOB

41. IIpensapuresnbHbie MOHATUS. [lBe reomerputeckne Gpurypsi,
HaIIpUMEDP JBa TPEYroJbHUKA, KaK Mbl 3HAaeM, Ha3bIBAIOTCA PaBHBIMHU,
€CJTV OHW TIPYW HAJIOXKEHUU MOTYT ObITh COBMEIIEHBI. B COBMEIIAoNnx-
Cs1 TPEYTOJIbHUKAX, KOHEYHO, JOJKHBI ObITH COOTBETCTBEHHO PABHBI BCE
9JIEMEHTBHI WX, T.€. CTOPOHBI, YIJIbI, BBICOTHI, MEIUAHBI U OUCCEKTPUCHI.
OHAKO [IJIsT TOTO, 9TOOBI YTBEPXKATh, YTO JIBA TPEYTOJbLHHUKA PABHBI,
HeT HeOOXOIMMOCTH YCTAHABJINBATH PABEHCTBA BCEX MX IJIEMEHTOB, JI0-
CTATOYHO yOEIUTHCS B PABEHCTBE TOJHKO HEKOTOPBIX W3 HUX.

42. Tpu mpu3HaKa paBeHCTBa TPEyTroJbHUKOB.
Teopewmbr. 1) Ecau 06e cmopoHvt U4 Yz20a, 34KAOUEHHBLT
MedHcoYy HUMU, 00HO20 MPEY20AbHUKGE COOMBEMCINEEHHO PABHbL
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d8YM CTNOPOHAM U Y2AY, 3AKAIOUEHHOMY MEHCIY HUuMU, IPY2020
MPEeY20AbHUKA, TNO TMAKUE TNPEY20AbHUKU DASHDBL.

2) Ecau dea yezaa u npusercaulas ¥ HUM CMOPOHA 00HO20
MPeY20AbHUKA COOMBEMCMEEHHO PASHBL 08YM Y24aM U NPU-
aedcaweli K HuM cmopore 0dpyz2020 MpeyzoabHUKA, O MmaKue
MPeY20AbHUKU PASHDBL.

3) Ecau mpu cmoponsv, 00H020 MPEY204bHUKA PAGHLL MPeMm
cmopoHam 0pYyz2020 MPEY20AbHUKA, MO MAKUE MPEY20AbHUKU

PasHbL.
4 4

C B B,
Puc. 45
1) Iycts ABC u A;B1Cy; — nBa Tpeyroibuuka (puc. 45), y KOTOPbIX

AC =A,C,, AB=A B, ZA=/Z/A.

Tpebyercs noka3aTh, YTO ITH TPEYTOJbHUKY PABHBI.

Hanoxum AABC na AA;B1Cq Tak, urobnl Touka A cosnasa ¢ A;
u cropona AC nomuta mo A;Ch*). Torma, BCieCcTBHE PABEHCTBA ITHX
cropoH, Touka C' coBmecturcs ¢ C, BCIeACTBUE paBeHcTBa yrios A u Ay
cropona AB noiiner o A, By, a BCleACTBHE PABEHCTBA 9TUX CTOPOH TOYKA,
B cosnager ¢ By, nostomy cropora C'B coemecturcsi ¢ C1B; (Tak Kak
JIBE€ TOYKHM MOXKHO COEIUHUTH TOJBKO OJHON NPSAMOIi), U TPEyroJbHUKH
COBIAYT; 3HAYUT, OHU PABHBI.

2) Iycts ABC u A1 B1Cy (puc. 46) — aBa TpeyrojibHUKA, Y KOTOPBIX

4 4 /0 = /04,

/B = /By,

CB =C(C1B;.
c B G B Tpebyercsi noKa3aTh, YTO
P 46 9T TPEYTOJIbHUKU DABHBI.
e Hanoxum AABC nHa

A A, B (Cy Tak, 9T00BI TOY-
ka C cosnasa ¢ C; u cropoua CB nouua no CyBy. Torma, Benencrsue
PaBEHCTBA 3TUX CTOPOH, TOYKa B coBmazer ¢ By, a BCIeACTBUE PABEHCTBA
yraoB B u By, C' u Cq, cropona BA noiizer no By A; u cropona CA —
10 Cl Al.

*) JlJis BBIIOJIHEHHST YKA3aHHBIX B 9TOM Haparpade HaJoXKeHU#H WHOTAA MPUXOJUTCS
HaKJIaJbIBAEMBbIil TPEYTOJIbHUK II€PEBEPHYTH APYTOif CTOPOHOIL.
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Tak Kak JBe MpsiMbleé MOTYT MEPECeYbCss TOMBKO B OJHOW TOYKE, TO
Bepimaa A momkHa coBmacte ¢ Aj. Takum 06pas3oM, TpPEYroJbHUKH
COBMECTSITCST; 3HAMHT, OHU PABHBL.

3) Mycrs ABC' u Ay B1Cy (puc. 47) — aBa TpeyroJbHUKA, ¥ KOTOPBIX

AB=A1B,, BC=B,C;, CA=CA.

Tpebyerca mokazarb, 9TO 3TH TPEYTrOJBHUKH paBHbL. JlOKa3biBATH

B B,
1
3
A C 4 C
4
2
B,
Puc. 47

9TOT NMPU3HAK PABEHCTBA HAJIOKEHHEM, KaK MbI 3TO JEJIAJM s IEPBBIX
MIPU3HAKOB, ObLIO ObI HEYIOOHO, TaK KaK, He 3Has HUYIETO O BEJIUIUHE
YTJIOB, MbI HE MOXKEM YTBEPXK/JATh, YTO MPH COBHAIECHUM JIBYX PABHBIX
CTOPOH COBITAQJYT M OCTAJIbHbIE CTOPOHBI. BMECTO HAJIOXKEHUsI IPUMEHUM
3/1eCh IIPUJIOYKEHUE.

Ipumoxkum AABC k A Ay By C tak, 9T00bI y HUX COBMECTHIUCH PAB-
ubie croponsl AC' u A1 Cy. Torna AABC zaiimer nonoxenne AA;Cy Bs.

CoenunuB npsiMoii Touky By 1 By, MbI TIOJIyYuM J1Ba PABHOOEIPEHHBIX
rpeyronbauka A By Bs u B1C Bs ¢ obium ocroBaruem By By. Ho B pas-
HOOEPEHHOM TPEYTOJIbHUKE YTJIbI DU OCHOBAHUHU pasHbI (§ 38); ciemo-
Barenbuo, /1 = /2 u /3 = /4, a notomy LA B1Cy = LA B>Cy, = 4B.
Ho B Takom ciiydae gaHHbIe TPEYTOJBHUKHN JOJIKHBI OBITH PABHBI, TAK KaK
JIBE CTOPOHBI U yTOJI, 3aKJIFOUEHHBIH MEXK/y HUMH, OJHOTO TPEYroJbHUKA,
COOTBETCTBEHHO PAaBHBI JIByM CTOPOHAM M YIJIy, 3aKJIOUEHHOMY MEXKJY
HUMU, IPYTOrO TPEYTOJbHUKA *).

SBamMeuanue. B pasnox mpeyzosvHUKAT NPOMUSE PABHBIL CMOPOH
AEIACAM PABHBLE Y2Abl, U 00PAMHO, NPOMUB PAGHBLT Y2A08 AEHCATN PAEHBLE
CMOPOHDL.

JlokazaHHbIE TEOPEMBI O PABEHCTBE TPEYIOJbHUKOB M yMEHHE PACIIO-
3HABATh PABHBIE TPEYTOJTHLHUKY MO YKA3AHHBIM MPU3HAKAM YPE3BHIYANHO
00JIer4aoT pelleHne MHOTMX MeOMETPUYECKHX 33134 U HeOOXOMMMbI J1JIs

*)Yrobsr npsimasi BiBs mnpoxoamna Bcerma BHyTpu durypsl A1 Bi1CiB2, Hamo
NPUKJIABIBATEL TPEYTOJIBLHUKU JPYT K DYy Tak, 4Tobbl ux obmas cropona AjCh
ObL1a HAUOOJIBIEeH U3 CTOPOH.



1.3. TPEYI'OJIbHUKN 39

JIOKA3aTesbCTBA MHOTUX TeopeM. TeopeMbl O paBeHCTBE TPEYTOJbHUKOB
SABJIAIOTCS TJIABHBIM CPEJICTBOM J1Jisi OOHAPYKEHUsI CBOMCTB CJIOKHBIX T'€0-
Merpudeckux uryp. Yuammecs yOeasaTcs B 9TOM TIPHU JaJbHEHIIEM mTpPo-
XOXK/IEHUH TTPeIMeTa.

BHerrHumii yros TpeyrojsibHUKa M €ro cBOMCTBO

43. Onpenmenenue. Yroia, CMEXHBIH ¢ KAKAM-HUOYIb YIJIOM
TPEyTroJbHUKA (MJIM MHOTOYTOJbHUKA), HA3bIBAETCS BHEIIIHUM YTJIOM TO-
IO TPEYTrOJbHUKA (MM MHOTOYTOJIBHUKA).

E B F
B
E
F_ 4 C D y
C D

Puc. 48 Puc. 49 H

Taxosbl, Hanpumep, yribt (puc. 48) BCD, CBE, BAF. B otiuuue ot
BHEITHUX YIJIbI CAMOIO TPEYTOJIbHUKA (UM MHOIOYTOJIbHUKA ) HA3bIBAIOTCS
BHYTPEHHUMU.

IIpu KaxKIOM yrje TPeyroJbHUKa (M MHOrOYIOJIbHUKA) MOXKHO MO-
CTPOMTH M0 J[Ba BHEIIHUX yTryia (IPOJOJKUB OJHY WJIU JIPYI'YIO CTOPOHY
yria). DTH JIBa YIyia PABHBI, KAK YIJIbl BEPTHKAJIbHBIE.

44. Teopewa. BuewHuli yzon mpeyzoavHukra boavwe KaHc-
doz20 8HYMpEHHER20 Y210 €20, HE CMENHCHO20 C IMUM BHEWHUM.

Hanpuwmep, mokaxem, uro saemauit ZBC'D AABC (puc. 49) 6onbine
KaKJIOr0 U3 BHYTPEHHUX yriioB A u B, He CMEXXHBIX C 9TUM BHEIITHUM.

Yepes cepenuny FE cropoust BC mposemem memuany AFE u nHa ee
MPOJIOJI2KEHUU OTJI0KUM 0Tpe3oK EF + AE. Touka F', oueBuaHO, Oyaer
nexars BayTpu yria BCD. Coemuaum F ¢ C' npsimoii. TpeyronbHukm
ABE w EFC (nokpbITbie ITPUXaMK) PABHbI, TaK KaK 0pu Touke F onu
MMEIOT TI0 PABHOMY yTJIy, 3aKJIFOY€HHOMY MEXK/y JIBYMsi COOTBETCTBEHHO
paBHbIME cTOpOoHaMu. VI3 paBeHcTBa MX 3akjodaeM, 94to yribl B u ECF,
Jiekarime npoTus paBHbix cropod AE u E'F| pasust. Ho yron EC'F cocra-
BJIsieT 4acTh BHelnHero yriia BC'D u OTOMY MEHbIIE ero; CJieJ0BATeIHbHO,
u yron B wmenbine yria BCD.

IIponomxus cropony BC 3a touky C, MbI TIOJyYdUM BHEITHUN YroJT
ACH , pasusiit yrimy BCD. Ecau u3 Bepruunbl B nposenem kK cropore AC
MeIHaHy W TMPOJOJIKUM ee Ha Takyio Ke JiauHy 3a cropony AC, To
COBEPIIIEHHO TaK ke JoKaxkeM, 410 yron A wmembimme yrma ACH, T.e.
mewnbIne yriaa BCD.
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45. CuepgctBue. Ecau 6 mpeyzosvhure 00U Y204 Npamot uis
mynoti, mo dea dpyeux yzsa ocmpvie. efCTBUTEIHHO, AOMYCTUM, UTO
B B kakoii-uuoy 16 ZC AABC (puc.
50 u 51) Oymer upsiMoli wam
TyIOH, TOrIa CMEXKHBIA C HUM
puemanit yrom BCO momxken
OBITH TPSAMOI WJIM OCTPBIN; Clle-
JoBaresbHo, yriibl A u B, xoTo-
pbie, IO JOKA3AHHOMY, MEHBIIe
A C pug C p 3TOrO BHEIIHEro yrila, JOJKHBI
Puc. 50 Puc. 51 OBITH 002 OCTpBHIE.

CooTHoIeHusA MeXKAy CTOpOHaMM M yIJiaMMU TpeyroJibHHUKa

46. Teopewmbl. Bo BcsakoMm TpeyrosbHUKE

1) TIPOTUB PAaBHBLIX CTOPOH JIEZKAaT PAaBHbIE YTJIbBI;

2) npoTuB 60JbILIEH CTOPOHDI JIEKUT GOJIBIIHIA yTOJI.

1) Eciu nBe CTOPOHBI TPEYTOJbHUKA PABHBI, TO OH PABHOGEIPEHHbII,
TOTJIA YIJIbI, JIeJKAlllie MPOTHB ITUX CTOPOH, JOJKHDBI ObITH PABHbBI, KaK
YyILJIbI [PU OCHOBAHWU DPABHOOEJPEHHOIO Tpe-
yronbHuKa (§ 38). B

2) Ilycts 8 AABC (puc. 52) cropona AB
6onbiie BC; tpebyercst nokasarh, uto yroia C
6osbiie yria A.

Omioxkum Ha Gosblneit cropore BA ot Bep- D
muabl B orpe3ok BD, paBHbIil MeHbIe# CTO-
pone BC, u coeguuum D ¢ C mpsawmoit. To- 4 c
raa nosyuuM pasaobeapennbiit ADBC, y  ko-

TOPOTO YIVIbI TIPM OCHOBAHWHW PAaBHBI, T.E€. Puc. 52
/ZBDC = £ZBCD. Ho yron BDC, kax BHeIl-

uuii o ornomenuio K AADC, 6onbiie yria A,

cregoBarenbuo, u yroa BC'D Gombine yria A, a moTOMy ¥ TIOAABHO yTOJ
BC A 6omnbiiie yria A, 9To u TpebOBAIOCH OKA3ATh.

47. Oo6paTHbBle TeopeMbl. Bo acakom mpeyzoavruke:

1) npomue pasHbBLT Y2408 AEHCAN PABHBLE CTNOPOHDL;

2) npomus 6oavwe2o yaaa aercum 664bWaAR CMOPOHA.

1) ITycrs 8 AABC yroiet A C pasabl (puc. 53); TpeGyercst 10Ka3aTh,
uro BA = BC.

Ipennonoxum nporusHOE, T.€. 4T0 cTOopoHbl AB u BC' He paBHBI.
Torpa omHa U3 TUX CTOPOH JOJXKHA OBITH GOJbBINE APYTOH, , CIeI0Ba-
TEJIbHO, COTJIACHO MPsIMOil TeopeMme, onuH u3 yryios A u C' noykeH ObITh
6osbire gpyroro. Ho aTo nporuBopeunt yciaosuio, uto LA = /C'; 3Hagwur,

HEJIb3$ JOIYCTUTD, 9TO cTOpOHBI AB u BC He paBHBI; OCTaeTCs MPUHATD,
yro AB = BC.
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2) ITycrs B AABC (puc. 54) B B
yron C Gosbiie yriaa A; Tpe-
Oyercst moka3zarb, 4to AB >
> BC.
IIpeamnonoxkum mpoTuBHOE,
T.e. uto AB He Gonbine BC.

Torma MOryT IIPeNCTABUTHCS

A C 4 C
nBa caydas: nwiu AB = BC,
nm AB < BC. Puc. 53 Puc. 54

B nepBowm ciydae, corsiacHo
npsamMoit reopeme, yroi C' 6bL1 661 paBeH yrity A, Bo BropoMm cirydae yroa C'
ObLT ObI MeHbINe yriia A; U TO U APYroe MPOTUBOPEYUT YCIOBUIO; 3HAUNT,
oba 3Tu ciydas uckiodaorcs. Ocraercs OnUH BO3MOXKHBIN Ciiydail, 9To
AB > BC.

Cunencrsus. 1) B pasnocmoportem mpeyzoivhuke 6ce yzabl PaeHb.

2) B pasnoyz04bHOM MPEY2OALHUKE BCE CTNOPOHBL PAGHDL.

48. Hoka3sareabcTBo oT mpoTuBHOro. (Crnocob, KOTOPBIM MBI
TOJBKO YTO JOKA3aju OOpATHBIE TEOPEMBbI, HA3BIBACTCH JOKA3aTeJIb-
CTBOM OT IMIPOTUBHOTO, WY IpUBeAeHneM K Hesgemoctu (reductio ad
absurdum). [TepBoe Ha3BaHKEe 3TOT CIIOCOD TOLY YT TIOTOMY, YTO B HAYATE
paccyKaeHus JeIaercs NPeInoioXKeHue, IPOTUBHOE (IPOTHBONOIOKHOE)
TOMY, 94TO Tpebyercs JoKa3arh. [IpuBeieHreM K HEJIeTOCTH OH HA3bIBALTCS
BCJIEICTBHE TOTO, UTO, PACCYK/Iasl HA OCHOBAHUU CIAEJTAHHOIO MPEJITOJIO-
JKEHWsl, Mbl IPUXOIUM K Hejenomy BeiBoay (K abeypay). Ilonyuenue ta-
KOT'O BBIBOJIA 3ACTABJIsIET HAC OTBEPIHYTH CIEJIAHHOE BHAUAJE JIOMYIIeHne
¥ TPUHATH TO, KOTOPOEe TPeOOBAJIOCH T0KA3ATh.

DTOT MpUeM OYeHb YaCTO YIOTPEOISETCS I TOKA3ATEIbCTBA TEOPEM.

49. 3ameuaHue 06 0OpaTHBIX TeopeMax. Haunnaromuye nu3ydarb
TEOMETPHIO YaCcTO JeIAaI0T OJHY XapakTepHyo omuoky. OHa 3aKIr09aeTcs
B TOM, YTO TIPABWJIHLHOCTH ODPATHON TEOPEMBI CYUTAIOT CaMoO coboil pa-
3yMeroIrelics, eciau JoKa3aHa npsMas Teopema. OTCoa MpecTaBieHue,
YTO J0KA3aTEeILCTBO OOpPATHBIX TeopeM BooOIe ussuiinHe. OuunboIHOCTh
TAKOTO 3aKJI0YEHNs MOXKET ObITh TIOKA3aHa B pse mpuMmepos. B gactHo-
cru, takoit mpumep Obi1 pueeseH B § 30. [Tosromy obpaTHbie TeOpeMbI,
KOT'/Ia, OHW BEPHbI, BCETJA JTOKA3BIBAIOTCS 0CO00.

CpaBHUTeJIbHas OJWHA TPAMOJNHENHOTO OTpe3Ka
1 JIOMAaHOM’ JIMHUU

50. Teopewma. B mpeyzoavrure Kaxrcdas cmopoHa meHvuLe
cymMmvl 08YT 0pYauxT CMOPOH.

Ecnu B TpeyrosbHuKE BO3bMEM CTOPOHY HE CaMyi0 OOJBINYIO, TO,
KOHEYHO, OHA, OKAXKeTCs MeHee CYMMbl JBYX JPYTUX CTOPOH. 3HAYHT,
HAM HAaJO JI0Ka3aTh, YTO JAXKe HAUOOJbUIasl CTOPOHA TPEYTOJbHUKA
MEHbIIIE CYMMbI ABYX IPYTUX CTOPOH.

ITycrs 8 AABC (puc. 55) Haubonbinas cropona ectb AC. TIpomomxus
cropory AB, ortnoxkum BD = BC u nposegem DC. Tak kak ABDC
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paBHOOepennbiii, To /D = /ZDCB; no3romy yron D wmesbime yria
DCA, u, cnenosarenbto, B AADC cropona AC menbme AD (§47), T e.
AC < AB + BD. Bamenus BD na BC, monyunwm:

AC < AB + BC.

Cunenmcrsue. Orauvem oT 06enX JacTeil BHIBEIEHHOIO HEPABEHCTBA,
no AB wmm no BC:
AC — AB < BC;

AC — BC < AB.

Yurasi 3TM HEPABEHCTBA CIIPABA HAJIEBO, BUIUM, 9TO KaXKJas U3 CTOPOH
BC u AB 6osbliiie pa3HOCTH JIBYX JIPYTHUX CTOPOH; TaK KAK 3TO YKE MOKHO,
OYEBHJIHO, CKa3aTh U O TpeThelt, Hanbosbined cropone AC, TO, 3HAYWT,
68 MPEY20AbHUKE KAHCOGA CMOPOHA DOABUWE PA3HOCTNY J8YT Opy2uT cmo-
DOH.

51. Teopewma. Ompesok npamoti, coedunarowuti dee Kaxue-
HUOYId MOUKU, MEHLUWE BCAKOU AOMAHOU, coeduHaroweld amu
aHce MouKY.

Ecmm nomanast, 0 KOTOPOil TOBOPHATCA 31€CHh, COCTONUT TOJBKO M3 IBYX
CTOPOH, TO Teopema yKe ObLia JOKa3aHa B TpeApLayineM maparpade.
PaccvoTpum cirydaii, Korma JoMaHast COCTOUT GOJIee 9eM |3 IBYX CTOPOH.
Mycrs AE (puc. 56) ecrb OTpe30K NpAMOW, coequHsOmuil Touku A

D C
B

A E

NS

A C D
Puc. 55 Puc. 56

u E, a ABCDFE — kakasi-HuOy/ib JIOMaHasl, COEIUHSONIAs T€ YK€ TOYKH.
Tpebyercst nokazars, uro AE menbiie cymmbl AB + BC' + CD + DE.
Coemurus A ¢ C' u D, HaxoauM, COTJIACHO MPEABIIYINeil Teopeme:

AE < AD + DE;
AD < AC + CD;
AC < AB + BC.

CJ10:KUM TIOYJIEHHO 3TH HEPABEHCTBA U 3aTeM OT 00enx JacTeil moJrydeH-
HOro HepaBeHcTBa orHuMeM 10 AD u AC, Torna mosrydum:

AE < AB+BC+CD+ DE.
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52. TpeyroJabHUKU ¢ JBYMs COOTBETCTBEHHO PaBHBIMU CTOPO-
HaMMH.

Teopewmsbl Ecau dee cmopoHs. 00H020 MPEY204bHUKA COOT-
8emcmeeHHO PasHbvL. 08YM CMOPOHAM OPY2020 MPEY20AbHUKA,
mo:

1) npomue 6oavuezo u3 Y2408, 3aKAOUEHHBLL MENHCIY HUMU,
aeHcum 6oABUWASA CTMOPOHA;

2) obparHo: npomue 60abweli U3 HEPABHBIT CIMOPOH AEHCUITL
boavwuli yaoa.

L
=

| LA

AN

1) ITycrs B rpeyrombaukax ABC u Ay B;C; nano (puc. 57): AC = A,CY,
AB = A1By u LA > /A,. Tpebyerca mokaszarb, uro BC > B;Cj.
Hanoxum AA;BC; na AABC tak, urobsl cropona A;Cp cosmamania
¢ AC. Tak wak ZA; < /ZBAC, to cropona A;B; moiiner BHyTpHU
yrna BAC; nycrs AA;ByCy 3aiivmer nonoxenne ABoC (Bepimba Bs
MOKeT okazaTbes win BHe AABC, uiu BHyTPH HEro, WK YKe HA CTOPOHE
BC'; 10Ka3aTeqbCTBO MOXKET OBITh NPHMEHEHO KO BCEM ITHM CIIydasiM).
IIpoBenem Ouccekrpucy AD yrnma BABs; u coemuaum D ¢ Bs; Torna
nostyunM 11Ba Tpeyroibauka: ABD u D AB;, KOTOpbIE PABHBI, [IOTOMY 9TO
y uux AD — obmas cropona, AB = ABy o ycnosuto u ZBAD = /DAB,
o moctpoenuio. I3 paBeHcTBa TpeyroabHUKOB cienyer: BD = DBs.

Tenepp w3 ADCBs BoiBogum: DoC < B D + DC (§50), unn (3amenun
B;D ua BD):

B>C < BD + DC, 3maunr, B;C; < BC.

2) Ilycre B Tex xe rpeyroubaukax ABC u Ay B;C) nano: AB = A; By;
AC = A,Cy nu BC > B;Cy; nokazxem, uto ZA > LA;.

HomycruM nporusHoe, T. €. uTo yroa A He Gosbine yria Ap, Torma Mo-
TYT TPEICTaBuThCH aBa cay4as: win LBAC = LA, umn LBAC < ZA;.
B mepBom cnydae TpeyronbHukKu ObLin Obl PAaBHBI U, CJIEIOBATETHHO,
cropona BC' pasusinacek 661 B1Cy, 9T0 MIPOTHUBOPEYHT yCIOBHIO; BO BTOPOM
ciyuae cropona BC (corsacuo teopeme 1) 6buia 661 Menbine By Ch, 9To

TaK»Ke MMPOTUBOPEYUT YCJAOBHUIO. 3HAYUT, 00a ITH CJIydasl UCKIIIOYAKTCH;
OCTaeTCsl OJUH BO3MOXKHbIHM cirydaii, uro ZA > £ A;.
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CpaBHI/ITeJ'IbHaH AJINHA IIeplIIeHJUuKYJIdpa U HaKJIOHHbIX

53. Teopewma. IHepnenduxyaap, OonYyuweHHsiti U3 KAKOU-
HUOYOb MOUKU HA NPAMYIO, MEHBULE BCAKOU HAKAOHHOU, NPO-
sedenroli u3 Mot sHce MouKU HA MY NPAMYIOT).

Iycrs AB (puc. 58) ecTb EPHEHIUKYJIAD, OIYIIEHHbIH 13 TOYku A Ha
npsimyto M N, u AC — kaxas-HuOy/b HAKJIOHHAsI, IPOBEJIEHHAST U3 TOM
ke Toukn A K npamoii M N; tpebyercsa nokaszarh, uro AB < AC.

B AABC yron B upsawmoii, a yron C ocrpsiit (§45); snauut, ZC < B
u noromy AB < AC, 4to u TpeboBaIOCh J0KA3aTh.

Sawmedanue. Korga roBopsar: «pacCTOsIHUE TOYKU OT MPSAMOW», TO
pasyMeoT KpaTdaliiee PacCTOSHUE, U3MEPSIEMOE TIO TIEPIIEH UK Y5~
Py, OIYIIEHHOMY W3 3TO# TOYKH HA MPSAMYTO.

54. Teopewma. Ecau uz odnoti u moti sce mourku, 63s-
moti ene npamoti, nposedervt K Mot NPAMOt nepnerHouryasp
U Kaxue-HubYydv HAKAOHHbBLE, TO:

1) ecau ocrosanus 08YT HAKAOHHBIL 00UHAKOBO YIAAEHDL O
ocHOBaHUS NEePNEeHIUKYAAPA, MO MAKUE HAGKAOHHBLE DABHBL;

2) ecau 0CHOBAHUS 08YT HAKAOHHBLL HEOOUHAK0B0 YJIaneHbl
0om 0CHOBGHUSL NEPNEHIUKYAADA, TNO TG U3 HAKAOHHBLLT boavwe,
ocHoBaHUEe KOMOPOU daabuie OMCMOuUm 0Om OCHO8AHUS NePNeH-
duryaapa.

A A
C B
M N M—s 5 b &
Puc. 58 Puc. 59

1) Ilycrs AC u AD (puc. 59) 6yayT JBe HAKJIOHHBIE, IIPOBEIECHHBIE U3
touku A K npsimoit M N, ocHoBanust KOTopbix C' u D 0MHAKOBO yAaJeHbl
oT ocHOBaHwus neprenaukyssipa AB, 1.e. C B = BD; tpebyercs 10Ka3aTh,
uyro AC = AD.

B rpeyronsuukax ABC u ABD ectb obmiasi cropona AB u cBepx TOro
BC = BD (no ycaosuw) u ZABC = ZABD (KaK yrJibl IpsiMbI€); 3HAYUT,
STU TPEYTOJIHHUKHN paBHbI, u moromy AC = AD.

2) Mycrs AC u AE (puc. 59) 6yayT aBe Takue HaKJIOHHbBIE, MPOBe-
JIeHHbIE U3 TOYKH a K mpsamoit M N, ocHOBaHWs KOTOPBIX HEONWHAKOBO

*) B nm. 53, 54 u 55 pajau KpaTKOCTH TEPMHHBI «IIEPIEHAMKY/IAD> U «HAKJIOHHA>
YIOTPEOJIAIOTCA BMECTO «OTPE30K INEPIEeHANKYJAPa, OIDAHWYEHHBINH JaHHOM TOYKOMN
U OCHOBAHHEM IIePIEHJUKYIdpa» U <«OTPE30K HAKJOHHOHM, OrpaHUYeHHBIH IaHHOM
TOYKOI U OCHOBaHMEM HAKJIOHHOM».



1.3. TPEYI'OJIbHUKN 45

y/aJeHbl OT OCHOBAHUS TEPIEHANKYIspa; Hanpumep, nycts BE > BC.
Tpebyercs nokazars, uro AE > AC.

Omnoxkum BD = BC' w niposenem AD. Tlo nokazannomy Boime AD =
= AC. Cpasuum AE ¢ AD. Yron ADE ectb BHeEIIHWIi 110 OTHOILIEHUIO
AABD, v noromy oH 6osbiie npsimoro yria ABDj; cienoBarebHO, yrog
ADE ryuoii, u noromy yron AED nomxken 6bith ocTpbiit (§45), 3navur,
/ADE > /AED u, cnepoarensuo, AE > AD, u noromy AE > AC.

55. O6bparubsie Teopembl. Ecau us odnoti u moti orce
mouku, 63amot éne npamoti (puc. 59), nposedensv. ¥ amMol nps-
MO NePpneHduKYAap U Kaxue-Hubydv HAKAOHHBLE, TNO:

1) ecau dee HarkAOHHBIE PABHBL, MO UL OCHOBAHUSL 00UHAKOBO
ydaaenvt 0 0CHOBAHUSA NEPNEHIUKYAADA;

2) ecau 06e HAKAOHHDBIE HE PABHBL, O 0CHO8aHUE Boavwel us
HUL 0aAbULE OMCMOUIN 01 OCHOBGHUS NEPNEHIUKYAADA.

IpenocraBiigemM y9ammMcs CAaMUM JI0KA3aTh 9TH TeOpeMbl (crocobom
OT MPOTUBHOTO).

IIpusHakm paBeHCTBAa MPAMOYTOJbHBIX TPEYTOJbLHUKOB

56. /IBa mpusHakKa, He Tpebyroinue ocoboro JoKasaTejbCTBa.
Tak Kak B IPSAMOYTOJbHBIX TPEYTOIbHUKAX YIJIBI, COAEPIKAIIMECT MEXK Iy
KaTeTaMU, BCETJIa PABHBI, KAK YIJIbI IPSMBIE, TO PAMOY20AbHbBIE TNPE-
Y204DHUKU PAGHDL:

1) ecau xamemuv. 00HO20 MPEY20ALHUKA COOMBEMCIMEEHHO
PpasHsL Kamemam 0pya2020;

2) ecau kKamem u npuaeHcawul ¥ Hemy ocmpuit Y2oa 00H020
MPEY20AbHUKA COOTNEEMCIMEBEHHO PASHDLL KAMEMY U NPUAEHCA-
wemy K Hemy 0cmpomy yaay dpyz020 MPEY20AbHUKA.

OTU ABa MpHU3HAKA HE TPEOYIOT 0CODOrO I0KA3aTEThCTBA, TAK KAK
OHM TIPEACTABJAIOT YACTHBIE CIydand OOIIMX NPHU3HAKOB. JlOKarkeMm erre
JBa CJIeNYIOINX MPU3HAKA, OTHOCAIINAXCA TOJIBKO K IPAMOYTOJIBHBIM Tpe-
YTOJIBHAKAM.

57. [IBa mpusHaka, Tpebyrolmume 0cobOro J0Ka3aTeJbCTBA.
Teopewbl. IIpamoyzoabHbie MPey2oabHUKU PABHDL:
1) ecau aunomenysa u
ocmputi Y204 00HO20 Mpe- B B,
Y20ADHUKA COOMBEMCIMEEHHO
PasHLBL 2UNOMEHY3e U OCMPO-
MY yaay dpya020 uian
2) ecau 2unomenysa u Ka-
mem 00H020 MPeY20AbHUKG
COOMBEMCMBEHHO PABHBL 2U-

nomexnyse u Kamemy dpyzo2o0. A C 4 T G
1) IIycre ABC u A1BCy p 2
uc. 60
(puc. 60) — gBa OPAMOYTOJIb-

HBIX TPEYrOJIbHUKA, y KOTOPBIX
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AB = A1By u LA = ZAy; tpebyercs n0Ka3aTh, 9TO 9TU TPEYTOJbHUKU
PAaBHBL.

Hanoxum AABC ua AA;B;Cy Ttak, 94To0bl y HUX COBMECTHUJIUCH
paBHbIe TunoTeHy3bl. Toraa mo pasencrBy yrios A u A; karer AC noiizer
mo A; Cy. Ilpu srom Touka C' JOMXKHA COBIAIATH ¢ TOUKOi (', MOTOMY 9TO
eC/Id IPeOIIoIoKUM, 9TO OHA He coBmauer ¢ Todkoit C, TO Torma Karer
BC 3ansin 6b1 nosioxkenne By Cy i By C3, 9TO HEBO3MOXKHO, TaK KaK U3
onHOM Touku B Heb3s Ha npsaMyio Ay Cp OMyCTUTD JIBa MEPIEH UK YJISPa
(BlCl u 3102 nJIn 3101 n 3103).

2) Iycre (puc. 61 u 62) B mpsi-

B, MOYTOJIbHBIX TPEYTOJbHUKAX [IAHO:

B AB = AlBl n BC = BlCl; Tpe-

OyeTcsa 0OKa3aThb, 4YTO TPEyrojb-
uuku paBubl. Hamoxwm AABC
na AA;B;Cy tak, 9r0OBl y HUX
COBMECTHJINCH PaBHbIE KaTeTbl BC
u B1C,. Torga mo paBeHCTBY TIpsi-
mbix yrioB C'A noitmer mo CpA;.
IIpu sTom rumorenysa AB He Mo-

A C
Al——1c 4 A 4 ' JKer He COBMECTUTHCH C TUIOTEHY-
3ot A; By, moromy dto, eciu Obl
Puc. 61 Puc. 62 OHa 3aHdAa noyiokenue AsB; umm

A3 By, To TOTIA MBI HMeJTH ObI C 1Be

pasubie HakaoHHbie (A By u Ao By
win A; By u A3B;, KOTOpbIe HEOAMHAKOBO YAAJIEHLI OT OCHOBAHUA II€D-
HEHIUKY/ISpa, 9TO0 HeBO3MOXKHO (§ 54).

CBoiicTBO mepneHANKYJIsIPa, IPOBEJEHHOTO K OTPE3KY IIPAMOii
Yepes ero cepesinHy, U CBOWCTBO DUCCEKTPUCHI yria

58.  CBOIiCTBO TIEPIEHIUKYJISIPA, TPOBEIEHHOIO K OTPE3KY MPSMOil
9epe3 ero CepeuHy, U CBONCTBO OMCCEKTPUCHI YIJIa OYEHb CXOTHBI MEXK LY
coboit. UToObI JiytIlie BUAETHh CXOJCTBO 3TUX CBONCTB, MBI U3JIOKHUM UX
apaJuiesbHO.

1) Ecau xarxas-Hubyds mow-
xa (K, puc. 63) aeoscum Ha
nepnenduryaspe (MN), npose-
dennom wuepe3 cepeduHy om-
peaxa(AB), mo ona odunaxoeo
ydaneHna om KOHU08 I1M0o20 01~
pesxa (r.e. KA = KB)

1) Ecau xarxas-Hubydo mow-
xa (K, puc. 64) aeostcum na buc-
cekmpuce (OM yrna (AOB),
mo ona 00uraxroeo ydasera om
cmopor 9mozo yaaa (T.e. nep-
nenaukyaapsl KD u KC paBubi).
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M

N

Puc. 63

Taxk xax MN1ABu AO = OB,
o AK w KB cyTh HaKJIOH-
Hble K AB, OCHOBaHHsS KOTODbIX
OTMHAKOBO ~ yJAJEHBI OT  OCHO-
BaHWS TEPIeHINKYIAPA, 3HAYUT

KA=KB.

2) O6paTHas Teopewma.

Ecau xaxas-nubydo mouka
(K, puc. 63) odunaroso ydasera
om xKonuoe ompesxa AB (r.e. ec-
m KA = KB), mo ona aestcum
Ha nepneruryaape, nposedeH-
Hom K ompesky AB wuepes ezo
cepeduny.

IIpoBemem wepes K mpsamyto
MN1AB; Ttorma Mbl TIOIYy9IUM
JIBa, IPSIMOYTOJIbHBIX TPEYTOJIbHUKA
KAO w KBO, xoropble, wumes
o6rmwmit karer K O u paBHbIE TUIIOTE-
Hy3bI, paBHbI, a motomy AO = OB.
Buaunt, npsmas M N, nposeneH-
Hasg wnamu duepes K mepneHmu-
KyJdsspHo K AB, nenur orpesok
AB  monosiawm.

59.

C D

M

Puc. 64

Tak kak OM jgeauT yroJ mormo-
JlaM, TO TPSIMOYTOJIbHBIE TPEYTOJIb-
vuku OCK u ODK, umes: 001yt
CUTIOTEHY3Y U PABHBIE OCTPBIE YIJIbI
npu BepiiuHe O, PABHBI U IOTOMY
KC=KD.

2) O6bpaTHass Teopewma.

Ecau xaxas-nHubydo mouka
(K, puc. 64) odunaxoso ydane-
Ha om cmopor yaaa (T.e. eciu
neprenukyaspel KC u KD pas-
HBI), O OHG JedHcum Ha buc-
cekmpuce amMoz0 Yyaaa.

Yepes O u K mposemem mpsi-
myto OM . Torpa mosydum fBa mpsi-
MOYTONBbHBIX Tpeyronbanka OCK
u ODK, xoropble, mMes: OOIIYIO
rurnoreHy3y u pasubie Karerbl C'K
u DK, paBHBI, a TIOTOMY pPaBHBI
u yrubl npu Bepriwae O. 3HAYWT,
npsimast OM, mpoBelieHHasI UYepe3
TouKky K, Oyaer OuccekTpucoii yria
AOB.

Cuencrsue I3 aByx qoKa3aHHBIX TeopeM (IpsaMOii u obpaT-

HO¥1) MOYKHO BBIBECTH €I CJIEYONIME IPOTUBOMOJIO0XKHbIE TEOPEeMBbI:
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Ecau xaxas-nubydv mou- Ecau xaxas-Hubydo mowu-
Ka He sedcum Ha nepnenHduky- | Ka He aedcum Ha buccexmpu-
aape, nposedeHHom K Ompe3ry | ce yaaa, Mo oHa HEOQUHAKO-
yepes ez20 cepeduMy, MO OHA | 80 ydaseHa om CMOPOH IMO20
HeoduHakroeo ydaseHa om KoH- | yaaa.
Y08 IMO20 OMPeE3Ka.

IIpemocraBisieM caMuM yUaIIIMCs JOKA3aThb STH TEOPEeMbI (CIocoboM
OT MPOTHUBHOTO).

60. Teomerpuueckoe mecto. [eomMeTpudecKuM MECTOM TOYEK, 00-
JIAZIAIOIINX HEKOTOPBIM CBOWCTBOM, HA3BIBAETCS TaKas JIMHUS (WM TO-
BEPXHOCTh B MPOCTPAHCTBE) WM BOOOIIE Takas COBOKYITHOCTH TOYEK,
KOTOpAas COIEPKUT B cebe Bce TOUKM, 00T TAIOITHE STUM CBOHCTBOM, W He
COMIEPKUT HU OJIHON TOYKHU, HE ODJIAJAIOMIEH UM.

Hanpuwmep, reoMeTpudeckoe MeCTO TOYEK, HAXOJSIINXCA HA JAHHOM
paccTosiHUY T OT JaHHOH TOYKU C; €CTh OKPYKHOCTH C TEHTPOM B TOUKE
C u paamnycom r. VI3 Teopem mpeapiayiux maparpadoB cienyer:

Teomempuneckoe mecmo movex, 00uUHaAK080 YOAAEHHOLT 0M 08YL 0aH-
HOLT MOYeK, ecmb NepneHoukysap, nposedennviti ¥ ompesxy npamot,
COEOURAIOULEMY ITNU TOUKU, “epe3 e20 cepeduny.

Teomempuneckoe mecmo mouex, 00UHAKOB0 YIGAEHHVLT OM CMOPOH
yaaa, ecmv BUCCEKMPUCE IMO20 Y2Aq.

4. OCHOBHBIE 3AJTAYNM HA IIOCTPOEHUE

61. IlpenBapurejbHOe 3aMedaHue. 1eopeMbl, JOKA3aHHbIE HAMHI
panee, MO3BOJIAIOT PEIIATH HEKOTOPBIE 33JIa9 Ha, MOCTPO e Hu e. 3a-
METHM, YTO B JIEMEHTAPHON IeOMETPUN PACCMATPUBAIOTCS TOJIBKO TAKUe
TOCTPOEHUsI, KOTOPBIE MOTYT OBITH BBIIOJTHEHBI C TIOMOIIBIO T U HE T KU U
IL¥ P K Y Js. YIOTpebjeHre 9epTeKHOTO TPEYTOIbHUKA, U HEKOTOPBIX APY-
rux MpubOPOB XOTsl W JIONMYCKAETCs PaJii COKPAILIEHUs BPEMEHH, HO He
ABJISIETCST HEOOXOINMBIM.

62. Bagaua 1. Hocmpoums mpeyzorbHUK NO Mpem €20 cmopo-
Ham a, b u ¢ (puc. 65). p
=

a l
- b l
! b c

c
—_—

m—C B w

Puc. 65

Ha kakoii-uubyznp npsimoit M N orknaapiBaem orpe3ok C'B, paBHbIit
ONIHOW W3 MaHHBIX CTOPOH, Hanpumep a. OmwmcbiBaeM nBe HeOOJbIINE



I.4. OCHOBHBIE 3AJAYY HA IIOCTPOEHUE 49

nyru ¢ neatpamu B Toukax C' u B, omHy paamycom, paBHBIM b, Apyryio
pagumycoMm, paBHbIM c. Touky A, B KOTOpPOH 3TH JIyTd MEPECeKAIOTCs,
coemunsieM ¢ B u C'; AABC byner HCKOMBbIiA.

Sameuganue. Urobbl TpU OTpE3KA MPSIMOI MOTJIH CIIYXKUTH CTOPO-
HaMU TPEYTOJbHUKA, HEOOXOIUMO, ITOOBI OOMBINHNI U3 HUX ObLT MEHbIIe
CyMMBI JIByX OcTajbHbIX (§50).

63. 3Bamaua 2. [Tocmpoums yzoa, pasusiti danrnomy yeay ABC),
00HOT U3 CMOPOH KOMOPO2O ABAAEMCA JGHHAA NPAMAA U BEPULUHA KOO~
poz2o Haxodumcesa 6 dannoti mowke O (mowrxa O pacnosostcena wa NPaAmot
MN, puc. 66).

C
F Q b
a

E o
B A M P N

Puc. 66

OmnuchiBaeM MpOU3BOIHLHBIM PAIUYCOM C IEHTPOM B BepinuHe B Mex Iy
CcTOpOHaMU HAHHOTO yria ayry EF'; 3arem, He w3MeHsisi pacTBOpPA IHP-
KyJisi, epeHocuM ero ocrpue B Touky O u ommcbiBaem nyry PQ. Hamee
onuckIBaeM Ayry ab ¢ meHTpoM B ToUKe P pajinycoM, paBHBIM PACCTOSTHUIO
mexay toukamu E u F. Hakowner, yepe3s touku O u R (uepeceuyenue
JBYX AyT) mpoBoauM npsmyt. Yron ROP pasen yriay ABC, notomy 49To
rpeyrosnbauku ROP u F'BE, nmeroniue COOTBETCTBEHHO PaBHbIE CTOPOHBI,
PaBHBIL.

64. Bapgaua 3. Pasdeaums dannwi yeor ABC nonoaam (puc. 67),
IPYTUMHE CTIOBAMH, NOCMPOUMb OUCCEKMPUCY OGHHO20 Y2Aa U TTPOBECTH
ero ocv cummempuu. C IEHTPOM B BepiiinHe B MpOU3BOIBHBIM PAIILYCOM
onuIieM MexIay croponamu yria ayry DE. 3ateM, B3sB MPOW3BOIbHBIH
PACTBOD IUPKYJisi, OOMBIIHIA, OTHAKO, TIOJIOBUHBI PACCTOSHUS MEKIY TOU-
kamu E u D (cMm. 3ameuanue K 3ajade 1), ONMUCBIBAEM THM PACTBOPOM
HeOOsIbININEe AyTH C HeHTpamMu B ToYkax D um FE, KOTOpbIE mepecekyTcs
B HEeKOTOPO#t Touke F'. IIpoBens npsmyo BF', Mbl IOIy9uM OUCCEKTPUCY
yrina ABC.

s mokasarenbcTBa coenuHUM mpaMbiMu TOUKy F' ¢ D w E; torma
nmostyunM 18a Tpeyroinbauka BEF v BDF'| KOTOpbIe PABHBI, TAK KaK Y HUX
BF — obmasa cropona, BD = BE u DF = EF no nocrpoenuto. 13
paBeHCTBa TpeyroabuukoB cienyer: LABF = ZCBF.

65. 3apnaua 4. U3 dannot mouku C npamoti AB eoccmasums «
amoti npamoii nepnenduryaap (puc. 68).

Ornoxum Ha AB 110 06€ CTOpOHBI OT HaHHON TOYKU C' paBHbBIE OTPE3KH
(mpoussonbroit amunbl) CD u CE. C nearpamu B Toukax E u D oxHum
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C
KF
E F
D E
A ! ‘ B
B D A T C T
Puc. 67 Puc. 68

U TeM XKe pacTBOpoM mupKyJs (66abinmMm, omHako, C'D) omnwuiiem nse
HeGOJBIINE TyTH, KOTOPHIE TIEPEeCeKyTcss B HEKOTOpoit Touke F'. Tlpsamas,
npoBeenHas depe3 To9ku C' u F'| OyIeT WCKOMBIM MEPIEeHTUKYIPOM.

JleiicTBUTENILHO, KAK BUJHO U3 MOCTPOEHUsI, TOUKa F' OIMHAKOBO y/1a-
seHa ot Touek D u E; ciemoBaresibHO, OHA JOJKHA, JIEXKATH HA TEPIIeH-
JIUKYJIsIpe, MPOBEIEeHHOM K oTpe3ky DE uepes ero cepenuny (§58); HO
cepeimHa 3TOrO orpe3ka ectb C, a yepe3 Touku C' u F' MOXKHO poBecTn
TOJIBKO OJIHY TpsiMyto; 3HauuT, F'C L DE.

66. 3anmaua 5. Uz dannot mouku A onycmumo nepneHouryiap
na dannyro npamyro BC (puc. 69).

C uenTpom B TOUKe A IIPOU3BOJILHBIM PACTBOPOM LHUPKYJIs (6OabIINM,
OJIHAKO, paccrositusi or A g0 BC') onwminieMm jyry, KOTOpasi MepecedeTcst
¢ BC B kakux-uubyap toukax D u E. C neHTpamMu B 3THX TOYKAX
OPOM3BOJIBHBIM, HO OJHUM U TEM K€ PACTBOPOM LUPKYJs (6OabInuM,
onnaxo, Yo DE), npoBoaum jape HEGOIbIINE Iy, KOTOPbIE MEPECEKYTCs
Mexkay coboit B Hekoropoil Touke F. Ilpamas AF Oyner UCKOMBIM Iep-
MEH UK Y IAPOM.

JleiicTBUTENILHO, KAK BUIHO U3 MMOCTPOEHUsI, KaxKaast U3 Touek A u F
OIMHAKOBO yajeHa or D u F, a Takue TOYKY JIesKaT Ha, TePIEHIUKYJISPE,
npoBeieHHOM K oTpe3ky DE depes ero cepenuny (§ 58).

67. 3Bamaua 6. IIposecmu nepnenduxyaiap x 0aHHOMY OMPEKY
npamoti (AB) uepes ezo cepeduny (puc. 70); IPYTUMHA CIOBAMH, NOCMPO-
umsb ocv cummempuu ompesra (AB). TIpou3BOIBHBIM, HO OJMHAKOBBHIM
pacTBOpoM 1upKy:s (66abmuM Yo AB) onuceiBaem fpe ayru ¢ ueHTpaMu
B TOUKax A U B, KOTOpbIE TIEPECEKYTCSA MK LY COOON B HEKOTOPBIX TOYKAX
C u D. llpamasa C'D 6yner HCKOMBIM TIEPIIEHIUKYIAPOM.

JeiicTBUTENILHO, KAK BUIHO U3 TOCTPOEHUs, Kaxkaas u3 trouek C' u D
OIMHAKOBO yaJjiena or A u B; ¢ieIOBATEIbHO, 3TH TOUYKHU JIOJXKHBI JIEKATH
HA OCH CHMMeTpuu oTpe3ka AB.

Bamaua 7. Pazdesums nonosam dannoit ompesor npamoti (puc. 70).
Pemraercs tak ke, Kak MpeIbIIyIIas 3a1a9a.

68. IIpumep Gosee ciaoxkHoM 3agaun. [Ipu momomm STUX OCHOB-
HBIX 337189 MOYKHO PeIaTh 3a1a4u Oosiee caoxKHuble. /s npumepa permum
CIIEJYIOIIY IO 3a7a4y.
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D

Puc. 69 Puc. 70

3 amadqa. [Hocmpoums mpeyzosvruk, 3nas e2o ochosanue B, yzon a,
npusescauutl ¥ 0CHOBAHUI, U CymmYy S 06Yx bokoevx cmopon (puc. 71).

A a\ C

Puc. 71

Yr00bI COCTABUTD TJIAH PEIIEHMUS, IPEITOJIOKUM, IYTO 33/1a9a PEIIeHa,
T.e. uro Haiizen Takoit AABC, y koroporo ocuoanue AC = b, ZA =a
u AB+ BC = s. PaccmorpuMm Teneps nosydennsiii yeprex. Cropony AC,
paBHyto b, 1 yroa A, paBHBIH @, MBI IOCTPOUTH yMeeM. SHAYUT, OCTACTCS
HaiiTu Ha Opyroil cropone yria A Takyio Touky B, urodbr cymma AB4+
+BC pasusinace s. IlIpogomxkus AB, otsoxum otpe3ok AD, paBHBI S.

Teneps BOmpoC MPUBOAUTCA K TOMY, 9TOOBI Ha TpsiMoit AD oTbIiCKaTh
Takylo TOYKy B, Koropasi Obuta Obl ogumHakoBo yaasmena or C u D.
Takast Touka, Kak Mbl 3HaeM (§ 58), MOKHA JIeXKATh HA MEPIEHIUKYJISIPE,
npoBeseHHOM K orpe3ky CD depe3 ero cepemuny. Touka B maiinercs
B IIepeceveHnu 3TOro meprenukysspa ¢ AD.

Wrak, BoT pemenue 3aaun: cTpouM (puc. 71) yron A, paBHbI# JaHHO-
My yTJIy @; Ha CTOpOHAX ero otkaajabiBaeM AC = bu AD = s u coenuHseM
touky D ¢ C. Yepes cepenuny orpe3ka C'D TpOBOAUM MEPIEHIUKYJISID
BE; nepeceuenue ero ¢ AD, t.e. touky B, coenunsiem ¢ C. AABC Oyner
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MCKOMBIY, TaK KaK OH YJOBJIETBOPsIET BCeM TPeOOBAHUAM 3aJa4U: Y HETO
AC =b, ZA=au AB + BC = s (noromy uro BD = BC).

PaccmarpuBas mocTpoenue, MbI 3aMedaeM, UTO 33,1298 BO3MOXKHA He
TIPY BCAKUX JTAHHBIX. [lefiCTBUTEIBHO, eciiu cCyMMa 3aJaHa CIUIIKOM Ma-
JIOI CpaBHUTENBHO C b, TO mepreHauKyasp BE MOxkeT He mepecedb OT-
pe3ka AD (uam mepecedeT ero mMpONOJKEHUE 33 TOYKY A WM 3a TOUKY
D); B 3TOM CciIy4ae 3a7a9a OKaXKeTcsi HeBO3 M 0K HO . U He3aBucuMo
OT TIOCTPOEHUS MOXKHO BHIIETh, YTO 33/1a9a HEBO3MOXKHA, eciau § < b uiu
§ = b, TIOTOMY YTO HEe MOXKeT OBITh TAKOI'O TPEYrOJbHUKA, Y KOTOPOTO
cyMMa JIBYX CTODOH Obljia Obl MEHbIIIe U PABHA TPEThbel CTOPOHE.

B tom ciywae, xorma 3ajadua BO3MOXKHA, OHA WMEET TOJIHKO OIHO
pelllenHwue, T. €. CYIIECTBYET TOJIBKO OJINH TPEYTOJbHUK, YIOBIETBOPSIOIIHIA
TpeDOBaHMWsM 33a9u, TAK KAK MEPHEeHIuKysaAp BE MoXeT mepecedncs
¢ upsamoit AD TonbKO B OIHOHM TOYKe.

69. 3awmeduanue. VI3 npuBeseHHOro npumMepa BUIHO, U9TO pellie-
HU€ CJIOXKHOM 3a7a9M HA MOCTPOEHUE COCTOUT M3 CJIEAYIONINX YEeThIPex
qacTei:

1) Tpenmonoxus, 9T0 3aja4a PEIIEHa, JeJal0T OT PYKH NPUOIA3HU-
TEJIbHBIM 9epTeK MCKOMOU (DUTYyPHI W 3aTeM, BHUMATEIHLHO PACCMATPU-
Bas HAYEPUYEHHYIO (DUTYDY, CTPEMSTCS HANTH Takue 3aBHCUMOCTH MEXKLy
JIAHHBIMU 337291 U UCKOMBIMHU, KOTOPbIE MO3BOMIINA Obl CBECTH 3aa4y
K JIPYTUM, U3BECTHBIM paHee. DTa caMasi BaXKHASA 9aCTh PENIeHUs 3a/1a49u,
MMeIOIIAas 1EeJbi0 COCTABUTD IIJIAH PEIIeHHs, HOCUT Ha3BaHHE aHaJIN3a.

2) Korma takuM o6pa3oM IJaH pelieHus HaiileH, BBIIOJHAIT CO00-
Pa3HO eMy MOCTPOEHMUE.

3) Jlyist MpOBEPKH MPABUJIBHOCTH TJIAHA MOKA3BIBAIOT 3aTEM Ha OCHO-
BAHUU M3BECTHBIX TEOPEM, 9TO TOJydeHHas (DUTrypa yIOBIETBOPAET BCEM
TpeOOBAHUSM 33/1a91. DTa JaCTh HABBIBAETCS CHHTE30M.

4) 3areM 3aa10TCs BOIIPOCOM, TIPU BCAKUX JIU JIAHHBIX 33293 BO3MOXK-
Ha, JOIMYCKAeT JIK OHA OIHO PEIIeHue WM HECKOJbKO, M HeT Jiu B 3a/a49e
KaKUX-JIH00 OCOOEHHBIX CIIy4YaeB, KOIJa MOCTPOEHUE YIIPOIIAETC UJIU, Ha-
0060pOT, YCIOXKHSAETCsI. DTa YaCTh PEIEHNs] HA3bIBAETCSA UCCIeOBAHUEM
3a1a49u.

Korna 3aza4ya o4enb mpocTa u He MOXKeT ObITh COMHEHHUsI OTHOCHTEIHHO
ee BO3MOXKHOCTH, TO OOBIKHOBEHHO AHAJU3 W WCCIEIOBAHUE OIYCKAIOT,
a YKa3bIBAIOT NPAMO IOCTPOEHHE U TIPUBOAAT JIOKA3ATEIbCTBO. Tak MbI
Jeslajiv, W3Jlaras peIleHue IePBBbIX CeMH 3aJa4 ITON IJIaBbl; TaK Ke
Oy/eM [1esaTh W BIOCIEICTBUM, KOT/Ia HAM TPUAETCS W3JIAraTh PEIeHus
HECJIOXKHBIX 33/1a4.

YIIPAXKHEHUH A

Jloka3zaTh TeoOpeMBEl
1. B paBHOGeApEHHOM TPEYTOIbHUKE JABE MEJUAHBI PABHBI, BE OGUCCEKTPUCHI
PaBHBI, [IB€ BbICOTHI DABHBIL.
2. Ecnu w3 cepenuHBbl KaK/I0# W3 PABHBIX CTOPOH PaBHOOEIPEHHOTO Tpe-
YIOJIHIKA BOCCTABUM IEPIICHIUKYJISAPHL 10 [IEPECeYeHusl C APYToi U3 PABHBIX
CTOPOH, TO 9TH HEPIEHIUKYIAPHI OyIyT PaBHbL.
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3. IIpsimasi, nepreHuKyAsspHast K OMCCEKTPUCE YIJIa, OTCEKAET OT ero CTOPOH
PaBHBIE OTPE3KU.

4. Menmana TpeyTroOIbHUKA MEHBIIE €ro MOIyIIePUMETPA.

5. Menuana TpeyrojibHUKa MEHbIIE IIOJLyCYMMbl CTOPOH, MEXK/1y KOTODPBIMU
OHA 3aKJII0YAeTCs.

Ykaszanwue. [Ipomomkurh MeamaHy Ha pPacCTOSHWE, PABHOE €, TOJy-
YEHHYIO TOYKY COEIUHUTH C OJHUM KOHIIOM CTODOHBI, K KOTODOIl IIPOBE/IEHA
MeJpiaHa, U PacCMOTPEeTh 06pa30BaBuIyocs GUrypy.

6. CymmMa MeauaH TPEyroJbHUKA MEeHbIIe TIepUMeTpa, HO OOJIbIIe IOy IepH-
Merpa.

Vkaszanwue. Cym. npeapiayinee ynpaxkHeHue, a Takxke cieacrsue B § 50.

7. CymMa uaroHasel 9eThpexyrobHIKa MEHbIe ero mepuMeTpa, Ho 60/Ib-
1€ I[OJIyIIePUMETPA.

8. oka3aTh KakK TPAMYIO TEOpEMy, UTO BCIKas TOYKA, HE JIEXKAIMAs Ha
[ePIeHINKYJ/Igpe, IPOBEJEHHOM K OTPE3Ky IPSMOIl 9Yepe3 €ro cepeauHy, Heo-
JVHAKOBO VJAJIEHA OT KOHI[OB YTOI0 OTPE3Ka, a MMEHHO: OHA OJIMKe K TOMY
KOHILY, C KOTOPBIM OHA PACIIOIOKEHA 110 OJHY CTOPOHY OT IEePIIEHIUKYJISIPA.

9. oka3aTh KakK MPAMYIO TEOpEMy, UTO BCIKas TOYKA, HE JIeXKAIas Ha
GuccekTpuce yriia, HeOJUHAKOBO OTCTOUT OT CTOPOH €ro.

10. Mennana, ncxonsiias n3 KaKOH-HUOYIb BEPITUHBI TPEYTOJbHUKA, PABHO
OTCTOHUT OT ABYX APYTHUX €ro BepIINH.

11. Ha onmoit cropone yria A orsoxensr orpe3ku AB u AC u Ha apyroit
cropone oTmoxensl orpesku AB' = AB u AC' = AC. [loka3aTh, 9TO IpAMbBIe
BC' u BC mepecekaioTcs Ha 6ucceKTprce yriaa A.

12. BeiBecTu orcroma crocob mocTpoeHust GUCCEKTPUCHL YIJIA.

13. Ecm A' u A, B w B’ — nBe mapbl TO4YeK, CHMMETPHIHBIX OTHOCHTETHHO
Kakoi-Hubyap mpamoit XY, To uersipe Touku A, A', B, B’ nexar Ha omHOi
OKPYKHOCTH.

14. Han ocrpseiit yron XOY wu Touka A BHyTpu 3roro yria. Haiitu nHa
cropore OB rtouky B u nHa cropone OY touky C tak, urobsr nepumerp AABC
ObLJI HAUMEHBIIHA.

VY ka3 auue Hano B3aTh TOYKH, CHMMeTPUYIHBIE C A OTHOCHTEIHHO CTOPOH
OX u OY.

Bamadum Ha mMOCTpOeHHUE

15. TTocTpouTsh CyMMy ABYX, TPeX U DoJjiee yIjIoB.

16. IlocTponuTs pa3sHOCTBH ABYX YTJIOB.

17. Ilo manHO#l CyMMe M PA3HOCTH ABYX YTIJIOB HANTU 3TH yTIJIBL.

18. Pazgenuts yroa Ha 4, 8 u 16 paBHBIX yacTeil.

19. Yepes BepuinHy JAHHOTO YIJIa IIPOBECTH BHE €0 TAKYIO IIPSAMYIO, KOTOPAs
€O CTOpOHAMU yrjia 06pa3oBajia ObI PABHBIE YIJIBL.

20. ITocTpouTh TPEYrOJILHUK: a) IO ABYM CTOPOHAM ¥ YIVIy MEXKIY HUMU;
6) 1O CTOPOHE W JABYM HDPWJIEXKANMM yIJIaM; B) [0 JBYM CTODOHAM U YIULY,
JIeXKameMy TPOTUB GOIbIIEH W3 HUX; T) TIO IBYM CTOPOHAM W YTJIy, JIEZKAIIEMY
[IPOTUB MeHbIIeH U3 HuX (B 9TOM CJIydae IIOJIydalOTCs B PEIIeHUs, WU OIHO,
WJIA HU OJTHOTO).
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21. TTocrpoutb paBHOG e p € HHBIL i TPEYIOJILHUK: &) 110 OCHOBAHUIO 1 60-
KOBO CTOPOHE; 6) TI0 OCHOBAHWIO U TPUJIEKAIEMY YIJIY; B) IO GOKOBOM CTOPOHE
¥ yIJIy TIpU BEPIIWHE; T) TI0 GOKOBON CTOPOHE W YIJIy TIPU OCHOBAHWH.

22. ITocTpouTh MPSMOYTOJbHBIH TPEYTOJBHAK: &) M0 JIBYM KaTeTaM;
6) HO KATETy W THIOTEHY3€; B) IO KATETY W MPUJIEKAIMEMY OCTPOMY YTJIy.

23. IlocTponTh paBHOG € 11 € H H bl if TPEYTOMBHUK: &) TI0 BBICOTE U GOKOBOM
CTOPOHE; 0) IO BBICOTE W YIVIy IIPU BEPIIMHE; B) [0 OCHOBAHUIO U IIEPIICHUKY-
JISIPY, OIYIIEHHOMY W3 KOHIIA OCHOBAaHUS HA OOKOBYIO CTODOHY.

24. IlocTpouTdh HPAMOYTOJIBHBIM TPEYTOJIBHUK II0 THUIIOTEHY3€ U OCTPOMY
yIuLy.

25. Yepes TOUKy, JAHHYIO BHYTPH yIJIA, IIPOBECTH TAKYIO IPSMYIO, KOTOPASI
OTCeKJIa OBbI OT CTOPOH yIJIa PABHBIE UACTH.

26. Ilo mamHO# cyMMe ¥ PA3HOCTU JBYX OTPE3KOB HANTH ITH OTPE3KU.

27. Paznenurs nanmsiit orpe3ok Ha 4, 8, 16 paBHBIX dacTeil.

28. Ha nmanHO# mpsiMoil HATH TOYKY, OJUHAKOBO yJAJIEHHYIO OT ABYX JAH-
HBIX TOYEeK (BHE MPSAMOii).

29. Haittu TouKy, p4BHO OTCTOAIIYIO OT TPEX BEPUINH TPEYTOJILHUKA.

30. Ha npsimoii, mepecekaromieil CTOPOHBI yIJyia, HAUTH TOYKY, OJMHAKOBO
VIaJeHHYI0 OT CTOPOH 3TOr0 yIVIA.

31. Haiitu TOUKY, OQMHAKOBO YAJIEHHYIO OT TPeX CTOPOH TPEyTOIbHUKA.

32. Ha 6eckoneunoit npsimoit A B HaiiTy TakyI0 TOYKY C, 9TOOBI IOy IPSIMBbIE
CM u CN, uposenennsie u3 C depe3 manubie Touku M u N, pacrosioxKeHHbIe
1o oxHy cTopony ot AB, coctasism ¢ noaynpsaymbiva C A u C'B paBHbIe yTIJibL.

Ykaszawuue. [Hocrpouts Touky M', cummerpranyio ¢ M OTHOCHTETHHO
ocu AB, u coequmuts M' ¢ N.

33. IlocTponTs IPSAMOYTOJIBHBIN TPEYTOIBHUK II0 KATeTYy U CyMMe TUIIOTEeHY-
3Bl C JPYTUM KaTETOM.

34. IlocTpouTh TPEYroIbHUK 110 OCHOBAHUIO, YIVIY, IIPUJIEKAIIEMY K OCHOBA-
HUIO, W Pa3sHOCTH AByX apyrux cropoH. (Paccmorpers mpa cmywas: 1) xorma
JaH MEeHbII U M3 JBYX YIVIOB, IPUJIEKAIIAX K OCHOBAHUIO; 2) KOIJA JaH
607 b Kl U3 HUX.)

VYkaszaunwue Cum. 3amaay §68.

35. IToctpouTh HPSAMOYTOJIBHBIE TPEYTOIBHUK 10 KaTeTy U PA3HOCTH IBYX
JIPYTHUX CTOPOH.

36. dau yrom A u Touku B u C, pacnosoxkeHHbIE OIHA HA OIHONU CTOPOHE
yraa, apyras — Ha apyroit. Haiitu: 1) rouky M, paBHO OTCTOSILYIO OT CTOPOH
yraa, u Takywo, urober MC = M B; 2) touky N, paBHO OTCTOSILYIO OT CTOPOH
yrua tak, yroost NC = CB.

37. ITo coceacTBy C KeJIe3HOM JOPOroil pacnosioKeHbl ase nepesau A u B.
Haiitu Ha JuHWM XKeJI€3HOM A0poru (MMerIIell mpsaMouHelHy 10 hopMy) MecTo
JJIs1 CTaHIUK, KOTOpas ObLia Obl 0JUHAKOBO yaajieHa or A u B.

38. Jan yrom A u Touka B nHa omuoit u3 ero cropon. Haittu Ha npyroit
cropore Takylo Touky C, urobeli cymma CA + CB 6bpuia paBHA JAaHHOMY
oTpe3Ky [.
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5. ITAPAJIJIEJIBHBIE ITPSIMBIE
OcHOBHBIE TeOpPEMBI

70. Omunpepgesenue. [IBe mpsiMble HA3BIBAIOTCS MaPAJLIEIHHBI-
MU, €CJT OHU JIE2KAT B OJHOM IIJIOCKOCTH ¥ HE MEePeCceKaITCsl, CKOJIBKO
ObI UX HY [TPOJIOJIXKAJIN.

IMapasiieapHOCTh TPSMBIX 0003HAYAETCH MACbMEHHO 3HaKoM ||. Tak,
ecau npambie AB u CO napaienshst, To numyt: AB||CO.

BosmoxkHOCTD CylecTBOBaHUS MapaliieIbHBIX MPSIMbIX OOHAPYKUBA-
€TCA CJIeOYyIOme TeOPEeMOH.

71. Teopewa. Jdea nepnenduryaapa (AB u CD, puc. 72)
® 00H0T u Mot ace npamoti (M N) ne mo2ym nepeceuvbes, CKOAL-
KO OvL MBL UL HU TLPOJOAAHCANU.

JeiicTBUTENIBHO, eciin Obl 3TU MEPIEeHIUKYJIISIPhl TEPECeKTICh B KAKOH-
HUOY b TOYKe P, TO 13 310l TOYKU Ha npsiMyr M N Obliu Obl OIyIIeHb!
JIBa IEPIIEHIUKYJIAPa, YTO HeBO3MOKHO (§ 24). Takum obpasoM, aBa nep-
TIEHIUKYJIAPA K OJTHOM NMPAMOI apaJsiebHbl MeXK Iy COOOM.

72. Ha3BaHusi yrjoB, MOJIy4aeMbIX NPHU IM€PECEUYEeHUu JBYyX
npsaMbix Tperbeii. Ilycrs ase npsambie AB u CD (puc. 73) nepecedennl
Tperbeit npsimoit M N. Torma nosmydarorcst 8 yryioB (Mbl UX 0OO3HAYHMIIN
g paMu), KOTOpbIe MOMAPHO HOCAT CJIEYIONINe HA3BAHUSI:

COOTBETCTBEeHHbIe YIUIbl: 1 15, 4u 8, 2u6,3uT;

HaKpecT JieXkarnue yribl: 3 u 5, 4 u 6 (BHyTpenuue); 1 u 7, 2 u 8
(BHemHuE);

onHocTopoHHMe yrabl: 4 u 5, 3 u 6 (Bayrpennue); 1 u 8 2 u 7
(BHEIIHUE).

P M

e — A

Puc. 72 Puc. 73

M B D

73. IIpusnaxu napaaseavrocmu 08yxr npamoix. FEcau npu
nepeceueruu deyxr npamovix (AB u CD, puc. 74) mpemwveti npamoti
(MN) oxascemcsa, wmo:

1) xaxue-Hubydo coomeememeerHvle Y2abl PASHBL, NN

2) Karue-HUbYIb HAKPECT AEHCAULUE Y24bL PAGHDL, WITH

3) cymma KaKur-Hubydsv 08YT HYMPEHHUL UAU 08YT 8HEUs-

HUL 00HOCTNOPOHHUTL Y2A08 PasHa 2d,
mo amu 08e NPAMDBLE NAPANAAEALHDL.
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IlycThb, nHanmpumep, JaHO, YTO COOTBETCTBEHHBIE yTJIbI 2 W 6 PABHBI;
Tpebyercs J0Ka3aTh, 4To B TakoMm ciaydae AB||/CD. Ilpenmonoxum mpo-
TUBHOE, T. €. 9T0 npsimbie AB u C'D He mapaJsiieibHbL; TOT/IA 9TH MPAMbIE
MepeceKkyTcs B KaKoi-HUOYy/Ib TOUKe p, Jjiexkaiieil HanpaBo ot M N, uiun
B Kakoi-uubyap Touke p', mexamei nameso or M N. Ecim mepeceuenne
Oyzer B p, TO 06pa3yeTcsd TPEyroJbHUK, B KOTOPOM yroj 2 Oy1eT BHEITHUM,
a yros 6 — BHYTpPEHHWM, HEe CMEKHBIM C BHEIIHUM YIJIOM 2, W, 3HAUHT,
TOr/Ia Yyroy 2 Josked 6bITh Gosibiie yriia 6 (§ 44), 9T0 IPOTUBOPEYUT YCIIO-
BUIO; 3HAYNT, MEPECEYbCH B KAKOU-HUOYIh TOUKE P, JieXKAIeil HAIpPaBo OT
MN , npsimbie AB u CD ue mMoryT. Ko penonosxkumM, 94To nepecedenne
Oyzmer B TOUKe p', TO TOrAa 00pa3yercss TPEyroabHUK, ¥ KOTOPOro yrom 4,
paBHBIN yrity 2, OyJeT BHYTPEHHUM, & yTroa 6 — BHEITHWM, HE CMEKHBIM
¢ BHYTpeHHUM yrjoMm 4; Torma yroa 6 momxen ObiTh Oosbine yria 4 u,
CJIeIOBATENIbHO, GOJbIe yTJia 2, 9TO TMPOTHBOPEYUT YCJIOBUIO. SHAUWT,
npsavbie AB u C'D He MOTYT TiepecedbCs M B TOUYKe, JIeXKAIIEH HaJeBo
or M N; cienoBaTesibHO, 3TU TPAMbIE HUT/E HE T1ePEcEeKalOTCs, T.€e. OHU
napaJuiesibhbl. [logobubiM ke obpasoM nokasbiBaercs, uro AB||C D, ecin

L1 =/5umm L3 =4TnurTn.
!
| /
1
C

Puc. 75

M F

B

IIycrs eme mamo, aro Z4 + £5 = 2d. Torma Mbl JOMKHBI 3aKIIOYUTD,
uro /4 = /6, tak Kak yroi 6 B cymMme ¢ yrioMm 5 Toxke coctasisier 2d. Ho
ecmn Z4 = /6, TO ipsMble HE MOTYT TI€PECedbCsi, TaK KAK B IMPOTUBHOM
ciydae yriibl 4 u 6 He Moryiu Obl ObiTh paBHbIMU (07KH ObLI1 Obl BHEIIHUIA,
a ZIpyro# BHYTPEHHHU, HE CMEXKHbBIN ¢ HUM).

74. 3Bamaua. Yepes dannyro mouky M (puc. 75) nposecmu npsa-
MY, Napartesvryto dannot npamoti AB.
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Hawubosee mpocToe pertieHne 3Toi 331841 COCTOUT B CEIYIOIIEM: OIH-
ChIBAEM TPOU3BOJBHBIM PAIUYCOM ¢ IeHTpoM B Touke M myry C'D, nanee
omuchBaeM ¢ meHTpom B Touke C' Tem ke paguycom jayry M E. Barewm,
JlaB [UPKYJIO PAacTBOP, paBHbIM paccrosauio or E no M, ommcbiBaem
HeGOJBITYI0 YTy ¢ TeHTpoM B Touke (', KoTopasi mepecedercs ¢ CD
B HekoTOopoii Touke F. Ilpamas M F Oyner napasnenbua AB.

st nokazaTesbcTBA MPOBEJEM BCroMorarenbHyto npsamyio MC'; o6-
Pa30BaBIINECS NIPU 9TOM yrjibl 1 W 2 paBHBI 110 NOCTpoeHuto (ubo Tpe-
yrombuuku EMC w MCF paBHBI TIO TpEM CTOPOHAM), a €CJIH HAKPECT
JIeyKaIye yriibl PABHBI, TO JUHUK TAPAJIETbHBI.

Jis mocTpoeHus MapaIebHBIX MPSIMbBIX yI0OHO MOJIb30BATHCSA TPe-
YTOJIBHUKOM U JIMHEHKOM, KaK 3TO BUIHO U3 puc. 76.

75. Axcuoma napaaneavHoir aunuli. Yepes 0dny u my otce
MOYKY HEADB3S NPOBECTNU 08YT PAAUNHBLT NPAMDBLL, NAPAAAECAD-
HBLL 00HOU U MOt dHce NPAMOT.

Tax, ecau (puc. 77) CE||AB, to nukakas apyras npsmas CE', npo-
BezeHHas depe3 Touky C, He MoxkeT ObIThb napasensHoit AB, t.e. CE'
MIPHU MPOJIOJIKeHnH nepecedercs: ¢ AB.

JlokazaTh 3TO MpeJjIoyKeHue, T. €. BIBECTH €ro KaK CJIeJICTBUe U3 PaHee
MPUHSATHIX AKCHOM, OKa3bIBAeTCs HEBO3MOXKHBIM. [lo3romy mpuxomurcst
OPUHUMATH €r0 KaK HEKOTOPOe HOBOE JomylieHue (IOCTYJIAT WJId aKCH-

oMy).

— ; =

A B C
Puc. 77 Puc. 78

76. Cuanencreusn.l) Ecau CE|AB (puc. 77) u xaxas-nubyos
mpemwvsa npamas CE' nepecexaemes ¢ 0dnoti us smux deyr napassesn-
HBLT, TNO OHa nepecexaemca U ¢ dpyzoti. B mpoTuBHOM citydae depe3 oJiHy
u Ty *)e Touky C mpoxomunu Obl nBe pasnuusbie npsmbie CE' u CE,
napaJuiesibabie AB, 9T0 HEBO3MOXKHO.

2) Ecau kasicdasn u3 deyz npamvx A u B (puc. 78) napasiesvra 00notd
u mot otce mpemwveti npamoti C, mo onu napasiesvrv, mestcdy cobot.

HeiicTBuTeIbHO, €C/ii ObI MbI IIPEJIIOJIOXKUIIN, 9TO Ipsivbie A u B 1e-
pecekaroTcsi B HeKOTOpOoit Touke M, TO TOT/1a Yepe3 3Ty TOYKY MPOXOIUIIN
OBl [IBE PA3IUYHbBIE MPAMbIe, MapaJjienbibe C, 9T0 HEBO3MOXKHO.

77. O6 yruax, obpasymomiumxcs OpU IepecedyeHuu OByX Iia-
PAJLIeJIbHBIX MPAMBIX TPeTheil IPsaMoii, He mapaIeJIbHONW ABYM
JaHHBIM.

Teopewma (obparnas Teopema, §73). Ecau dee napanseavHvie
npamuvie (AB u CD, puc. 79) nepeceuenvt xarxoli-nubydsv npamoti
(MN), mo:
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1) coomeemcmeentbie yaant pasHbl;
2) naxpecm aescauLue Yaab PAGHDL;
3) cymma 8HYMPEHHUT 0OHOCTNOPOHHUL Y2408 PasHa 2d;
4) cymma 8HEWHUT 0OOHOCTNOPOHHUL Y2408 pasHa 2d.
Hoxaxkem, nanpumep, uro eciu AB||CD, o
M COOTBETCTBEHHBIE YTIJIBI @ U b DABHBL.
[IpeanonoXuM NPOTHBHOE, T.€. UYTO ITH
4 E[4 g’ yIJIbl He paBHbI (Hampumep, nycrb ZA > /b).
I[Moctpous LM EB; = Zb, Mbl IOly9uM TOTIA
4, npamyio A By, He camparomytoca ¢ AB, u,
CJIeIoBaTENbHO, OyeM HMETb JBE Pa3JIUuHbIe
F A p  TpAMble, IpOXoidiije dYepe3 TOUKy FE u ma-
paJjutenbHble OAHONH u Tol ke mpsmoit CD,
umenno: AB||C'D, coriacHo yCI0BHIO TE€OPEMBbI,

N u A;B1||CD Beieacrtsue paBeHCTBA COOTBET-
crBernbix yrioB MEB; u b. Tak kKax 370
Puc. 79 MIPOTUBOPEYUT aKCHUOME MTapaJlyIeIbHbIX JIMHUH,

TO HaIllle TTPEANOJIOKEeHrne, YTO YIJIbl a U b He
PaBHBI, JIOJI?KHO ObITH OTOPOIIIEHO; OCTAETCSI IPUHSTH, 9T0 Za = Zb.

TakuMm ke myTeM MOXKHO JOKA3aTh W OCTAJbHBIE 3aKJIIOUEHUS TEO-
PEeMBI. I/IB JOKAa3aHHBIX BBIIIE Hpe,Z[JIO}KeHHI;'I HEIIOCPEACTBEHHO BBLITEKaCT
CIIEJIYIOIIAs TeopeMa

Ilepnenduryaap & 00HOT u3 08YT NAPAALEALHBIL TUPAMBLL
ecmb maxostce nepnendukysap u ¥ 0pyaod.

Hedicreurensho, eciu AB||CD (puc. 80) u M ELAB, o, BO-NIePBbIX,
M E | nepecekasich ¢ AB, nepecekaercs u ¢ CD B Hekoropoit rouke F'; Bo-
BTOPBIX, COOTBETCTBEHHbBIE yIJibl a U b paBHbl. Ho yrom a mpsiMoii, 3Ha4YuT,
u yroa b npsawmoit, .e. MELCD.

78. IIlpusHaku HemapaJUIeJbHOCTH MPAMBIX. I3 aByx Teopewm:
upsimoii (§73) u eit obparHoit (§77) MOXKHO BBIBECTH 3aKJIIOUEHHE, UTO
NPOTHUBOTOJOKHBIE TEOPeMbl TAKKE BEDHbI, T. €.:

Ecau npu nepecenenuu d8yx npamux mpemsveti oxasicemes, wmo 1) co-
0MBEMCMBEHHBLE Y2Abl HE PGEHO UIH 2) SHYMPEHHUE HAKPECT Ae-
HCAUUE Y2Abt HE DPABHDBL U M.d., MO NPAMBE HE NAPGANLEADHDL;
ecau dee nMpAMblE HE TAPAAAEADH B, MO NPU NEPECEVEHUY UL Mpe-
mueti npamot 1) coomeememeennvie yeavl He Pa6Hbl, 2) BHYMPEHHUE
HAKPECTN, NENHCAULUE Y2Abl He Pa6HY, U T.J. VI3 9TUX NPU3HAKOB HEMNa-
paJuIeIbHOCTH (JIErKO JIOKA3bIBAEMbBIX CHOCOOOM OT ITPOTHBHOIO) MOJIE3HO
obpaTuTh 0cOD0E BHUMAHUE HA CJIELY FOIIHIA:

ECAU CYMMG BHYMPEHHUT 00HOCTNOPOHHUL Y2a06 (a u b, puc. 81) ne
pasna 2d, mo npamwe (AB u CD) npu docmamounom npodoascenuu
nepecexames, TaK Kak ecyid Obl 9TH MPsIMbIe HE MEPECEKAJINCh, TO OHU
ObLTi Obl MapaJiJIeIbHbI, ¥ TOTJA CyMMa BHYTPEHHUX OJHOCTOPOHHUX
YIJIOB paBHAIACH ObI 2d, 9TO TPOTUBOPEUUT YCIOBUIO.

D10 e IoKeHne (JOMOTHEHHOE YTBEPKIEHUEM, YTO TIPSIMbIE MTepece-
KYTCsI TI0 Ty CTOPOHY OT CEKYIIeil JIMHUH, TI0 KOTOPOil CyMMa BHYTPEHHHX
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M B D
4 gl a\ 5 /Z/) / /
b N (5/
b a a
C F\ D A C 17/(:
Puc. 80 Puc. 81

O/JTHOCTOPOHHUX YIJIOB M € H b 1l € 2d) ObLJIO IPUHATO 3HAMEHUTHIM IDede-
ckuM reomerpoMm Eskmumom (kusmium B I Beke 10 Hamiei 3pbi) B ero
«Hauanax» reomerpun 6€3 10Ka3aTesbCTBA KAK aKCHOMA MapaJljIeIbHbIX
JIMHWUHA, W HOTOMY OHO H3BECTHO IIOJ] MMeHeM HocTyJjiata EBKiamaa.
B nacrosiiee BpeMs IPeJIOYATAIOT IPUHUMATH 33 TAKYIO aKCHOMY OoJiee
npocroe npemioxenue (§75). YkaxkeMm ele 1Ba CJIEAYIOMMUX IIPU3HAKA
HelapaJseIbHOCTH, KOTOpbIe IMOHA100daTCs HaMm Brociencrsuu: 1) Ilep-

A C
A
E
B IC
F 5 G
1\ /2 \
E 2 2 F
Puc. 82 Puc. 83

nenduxyasp (AB, puc. 82) u naxaonnas (CD) % odnot u motd orce
npamoti (EF) nepecexaromcs, OTOMYy 9TO CyMMa, BHYTPEHHUX OJHOCTO-
pornux yryioB 1 u 2 He pasHa 2d.

2) Hee npamwe (AB u CD, puc. 83), nepnendurysaproie ¥ 06ym
nepecexarowumca npamum (FE u FG), nepecexaromcea.

JeficTBUTEIbHO, €Cciii NPeNoIoKUM npoTuBHOoe, T.e. uro AB||CD,
1o mpsaMmas F'D, Oyay4du neprneHIuKyasdpHa K OHOW M3 TapaslieTbHBIX
(xk CD), 6bLa 6bl IEPIEHAUKYJISIPHA U K APYroil napasuienbHoit (k AB),
u rTorma w3 oxHOi Touku F' kK mpsimoit AB OblLiu Obl NPOBEIEHBI JIBA
nepneraukyasapa: F'B u F'D, 9T0 HEBO3MOXKHO.

VYrJjbl ¢ COOTBETCTBEHHO IIapaJjJjieJIbHbIMU WUJIN
InNepueHJuKYJIAPHbIMA CTOPOHaAMA

79. Teopewma. Ecau cmopors 00H020 Y240 COOMBEMCINGEH-
HO NAPAAAEABHBL CTNOPOHAM 0PY2020 Y24a, TNO MAKUE Y2Abl UAU
PABHBL, UAU 8 CYMME COCTMABAAIOM 084 NPAMDBLL.
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Paccemorpum 0cobo ciiepyroriue

/4 Tpu ciydas (puc. 84).
1) Iycrs croponbl yrua 7 co-
OTBETCTBEHHO MAPAaJIEJbHBI CTO-

poHaM yria 2 W, CBEpX TOrO,
/ UMEIOT OJMHAKOBOE HaTl-
paBJieHUWE OT BePHIUHBb

(Ha yepTexke HalpaBJEHUs yKa3a-
HBI CTPEJTKAMH).
IIponomxuB onHy u3 CTOPOH
Puc. 84 yraa 2 [0 TmepecevdeHus ¢ Hemapads-
JIeIbHOR eft cTOpOHOH yrma 1, MBI
noyYuM yros 3, paBHbId u yriy 1, U yriiy 2 (Kak COOTBETCTBEHHBIE TIPH
napaJjulesIbHBIX NPAMBIX); clenoBarenbio, L1 = £2.

2) Ilycth cropoHbl yria 1 COOTBETCTBEHHO MAPAJJIEIbHBI CTOPOHAM
yria 4, HO UMEIOT TPOTHUBOMNOJOXKHOE HAaNpaBJeHUe OT Bep-
HINHBI.

IIpomosmkus 06e CTOPOHBI yriia 4, MbI TIOTYYUM YTOJI 2, KOTOPBIH PABEH
yray 1 (nmo nokasanHOoMy Bbimie) u yriy 4 (KaK BepTHKAJBHBIA emy);
cnaenoBaresibHO, Z4 = /1

3) Ilycrb, HaKOHEl, CTOPOHBI yryia 1 COOTBETCTBEHHO MAPAJLIEIbHbBI
CTOpPOHAM YIJVIOB 5 ¥ 6, mpuyeM JBe U3 ITHX CTOPOH MMEIOT OJIMHAKOBOE
HallpaBJEHUE, a IBE APYyTHUe — IMPOTUBOIIOJOXKHOE.

IIponosnkuB onHy CTOPOHY yrvia 5 Win yrya 6, Mbl MOIyIUM yroJ 2,
KOTOpBIii paBeH (Mo JokazanHoMy) yriy 1; Ho Z5 (uwau £6) +42 = 2d (no
CBOICTBY CMEXKHBIX YIVIOB); CaeloBaresibio, u £5 (unm £6) + £1 = 2d.

Takum 06pazoM, yribl ¢ MAPAJIIETHHBIMA CTOPOHAMU OKA3bIBAIOTCS
PABHBIMHU, KOTJIA UX CTOPOHBI MMEIOT WJIW OJWHAKOBOE, UJIH MTPOTHBOIIO-
JIO2KHOE HalPaBJIEHHE OT BEPIIUHbI; €CIH K€ 3TO yCJIOBHE HE BBIIOJIHEHO,
TO YIJIbI COCTABJISAIOT B cymMme 2d.

Sameuanue. MoxkHO ObJIO ObI CKA3aTh, YTO YIJIbI C MAPAJLIETh-
HBIMH CTODOHAMH PaBHbI TOTJIA, KOTJA OHM 00a OCTpble Wiin 06a TYIIbIE;
HO OBIBAIOT CJIy4YaW, KOIJIA [0 BUJY YIJIOB TPYJHO OMNPEIENNTh, OCTPhIE
JI OHU UJIU TYTbIE; TIO9TOMY MPUXOINTCS CPABHUTH HAITPABJIEHUSI CTOPOH
YTJIOB.

80. Teopewma. Ecau cmopons 001020 Yy2aa coomeemcemeeh-
HO NEPNneHIUKYAAPHBL K CMOpoHam dpyz020 Yaaa, MO maxue
Ya2abt UAU DPABHBL, UAU 8 CYMME COCMABAAIOM 0680 NPAMDBIL.

ITycrs yron ABC, obo3navenubiii mudpoi 1 (puc. 85), ecth onuH
U3 JAHHBIX YTJIOB; 3& IPYTro# MAHHBIH yros BO3bMEM KaKON-HUOYIb U3
geTbipex yrioB: 2, 3, 4 win 5, 00PA30BaAHHBIX ABYMS TIEPECEKAIOIUMUCS
MPsIMBIMHU, M3 KOTOPBIX OJIHA TIEPIEHUKYIsIpHA K cropone AB, a mpy-
rasg — kK cropore BC' (0obmias BepImMHA WX MOYKET HAXOAUTHCS B JIHOOOM
TOYKE TJIOCKOCTH).

IIposesem u3 BepinHb! yria 1 gse Beomoraresbhbie npsimbie: BD 1L BC
u BE 1 BA. O6pa3zoBanubiit umu yroi 6 pasen yriay 1 mo cienyroreii mpu-
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qune: yriast DBC u EBA pas-
HBI, TAK KaK 003 OHU TMPSIMBIE;
OTHSIB OT KaXKJOr0 U3 HHUX IO
onunomy u Tomy ke yriny EBC,
moyunm: £6 = /1. Temepsn
3aMeTUM, 9TO CTOPOHBI BCIIOMO-
C raTeJibHOrO yria 6 mapaJuiesb-
HBI MTEPECEKAIONIAMCS TTPSIMbBIM,
obpasyromum yribt 2, 3, 4 u 5
(moTomMy YTO JBA MEPIEHIUKY-
Jadpa K ONHOW IpAMOU IapaJi-
Jiesibhbl, §71), ciienoBaTesibHO,
9TU YTJIbI WX PaBHBI yriy 6,
WJTH COCTABJIAIOT C HUM B cymMe 2d. 3aMeHuB yroyi 6 paBHBIM €My YIJIOM
1, momydmm TO, 9TO TPEOOBAJIOCH TOKA3ATH.

CyMMa yIJIOB TPEYTroJIbHUKA M MHOTOYTOJbHUKA

81. Teopewma. Cymma ya2ao8 mpeyz20avHuKa pasHa 08YMm
npamvim yeaam. [ycrs ABC (puc. 86) — Kakoit-HuOy1b TPEyroabHUK;
Tpedyer-
cd JOKa3aTb, 4YTO CyMMa yrI-
goB A, B u C pasna 2d, .e. B E
180°. Ilpomosmxkus cropony AC
u mposens CE|AB, waiigem:

ZA = ZECD (kak yrisl, co-

OTBETCTBEHHBIE [TPH APAJLIIEb-

HbIX), ZB = ZBCE (kak yrisl, A

HAKpeCT Jieykallue mpu mapaa- A D
JIETIBHBIX ); CJIEIOBATETHHO, Puc. 86

LA+ LB+ £C =ZECD + £ZBCE + ZC = 2d = 180°.

Crnenmcrus. 1) Beakul snewnut y2oa mpey2osbHuKa pagen cym-
Me 08YT GHYMPEHHUT Y208, He cmedchux ¢ num (rak, ZBCD =
=/A+ ZB).

2) Ecau 06a y2aa 00H020 MPEy204bHUKG COOMBEMCMBEHHO DAEHL 08YM
yeaam Opy2020, MO U MPEMBY Y2AbL PAGHYL.

3) Cymma 08YxT 0CMPHIT Y2408 NPAMOY20ALHOZ0 MPEY2ONLHUKA PACHA
odHOMY NPpAMOMY Yeay, m. e. 90°.

4) B pagnobedpernnom npamoyzoivtom mpeyeosvHuke Kartcoud ocmpuit
yeon pasen Yo d, r.e. 45°.

5) B pasnocmoponnem mpeyzoavrure xaorcouti yzon pasen %3d, t.e.
60°.

6) Ecau 6 npamoyzosvrom mpeyzosvhuxe ABC (puc. 87) odum us
ocmpux yeaos (Hanpumep ZB) pasen 30°, mo aescausutdi npomue nezo
KGMem COCMABAAEM NOAOSUHY 2UNOMERY3bl. 3AMETUB, YTO B TAKOM Tpe-
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30° {30

60° 60°

A
Puc. 87 Puc. 88

YTONBHUKE JIPYTOl OCTPBIH yroi paser 60°, TPUCTPOUM K TPEYTOIBHUKY
ABC npyroit tpeyronbuuk ABD, pasubiii ganaoMy. Torma Mbl TOTYy9uM
tpeyrosbauk DBC,| y kKoroporo Kaxkaerit yroi paser 60°. Takoit paBho-
YTOJIbHBIH TPEYTOJIbHUK JIOJKEH ObITh PABHOCTOPOHHUM (§47), 1 noTomy

DC = BC. Ho AC = %DC, snaunt, AC' = %BC’.

IIpenocraBisieM caMuM yJaImuMcs TOKA3aTh OOPATHOE MPEJIOKEHNE:
eCTH Kamem paser NOAOBUHE 2UNOTMEHY3bL, MO NPOTMUBOAEHCAULUTE eMmy
ocmputi yeon pasen 30°.

82. Teopewma. Cymma yaa08 8uiNYKA020 MHO20Y20AbHUKA,
UMEIOULE20 T CTNOPOH, PABHA 08YM NPAMBIM, NOSTNOPEHHBIM T, — 2
pasa.

B3ﬂB BHYTPHW BBITYKJIOT'O MHOTOYTOJBHUKA ITPO-
u3BosbHYI TOUYKYy O (puc. 88), coemuHuM ee CO
BCceMHU BepmMHaMH. TOrja BBITYKJIBbIA MHOTOYTO/b-
HHUK paBO6beTCﬂ Ha CTOJIBKO TPEYTOJIbHUKOB, CKOJIBKO
B HeM crTopoH. CyMMa yIJIOB KasKIOrO TPeyroJib-
HUKa pPaBHa 2d; CIeJ0BATEIBHO, CyMMa YIJIOB BCEX
TPEyrOJbHUKOB paBHa 2dn, ecjid 1 03HAYAET YUCIO
CTOPOH MHOTOYTOJIbHUKA. DTa BEJUYMHA, OYEBUTHO,
[PEBBIIIAET CYMMY YIJIOB MHOIOYTOJIbHUKA, HA CYMMY
BCEX TeX YTJIOB, KOTOPBIE PACHOJIOKEHBI BOKPYT TOYKHU (; HO 3Ta CyMMa
paBHa, 4d; cea0BaTeIbHO, CyMMa, yIJI0B MHOTOYTOIbHUKA PABHA!

Puc. 89

2dn — 4d = 2d(n — 2) = 180°(n — 2).

SamMedanue. JTy TeOpEMy MOKHO TOKA3aTh ele u Tak. V13 Bepiu-
HBI KAKOTO-HUOY b BBIMTYKJIOIO MHOTOYTOJIbHUKA TTPOBEJIEM €10 JUarOHaIn
(puc. 89). Torma MHOrOYrOJIBHUK PA306bETCA HA CTOIBKO TPEYTOJIbHUKOB,
CKOJIbKO B MHOTOYTOJIbHUKE CTOPOH 6e3 JByX. JlelicTBUTENIHHO, eCliu He
OyeM CUMTATH IBYX CTOPOH, 0OPa3yrOUINX Yrojl, U3 BEPIIUHBI KOTOPOTO
TpoOBEACHBI AWATOHAJN, TO Ha KaXKIAYI0 W3 OCTAJILHBIX CTOPOH TIPUIECTCA
0 OJTHOMY TPEYTOJIbHUKY. 3HAYHUT, BCEX TPEYTOJbHUKOB OyIer n — 2, rie
7 O3HAYAET YUCJIO BCEX CTOPOH MHOTOYTONbHUKA. HO B KaxKI0M TPEyroib-
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HUKE CyMMa YIJIOB PaBHa 2d; 3HAYUT, CyMMa YIJIOB BCEX TPEYrOJIbHUKOB
Gyner 2d(n —2); HO 9Ta CyMMa U €CTh CyMMa BCEX YIJIOB MHOTOYTOJIbHUKA.

IIpumeganue. [Jokaszannas TeopemMa BepHA U [JIsi BOTHYTBIX MHOIO-
yrosabHUKOB. IIpy 3TOM, ecjiu BHYTPH MHOIOYTOJIbHHKA MOXKHO HAWTH TaKyIO
TOYKY, 9TO OTPE3KU NPAMBIX, COEIUHAIOIE €€ C BEpIINHAMU MHOTOYTOJIbHUKA,
JIe’KaT BHYTPH HEr0, TO TEOPEMY MOXKHO [JOKa3aTh, IOBTOPSIs [IOCJIOBHO T€ PAcCy-
JKJIeHHsI, KOTOPble MbI IIPUBO/UJIN BBIIIE IIPU IEPBOM CIOCODE J0KA3aTe/IbCTBA.
Ecnu ke taxoit Touky HaiTH HEIB3s, TO CIeAyeT BeCb MHOIOYTOJIbBHUK Pa30UTh
Ha BBIIIYKJIbI€ MHOT'OYTOJbHUKHW, IIPOBEAA HEKOTOPBIE €ro AuaroHaJau, a 3aTeM
[IO/ICYUTATh CYMMY YIJIOB B KaXK/IOM W3 HHUX W BCE 3TH CyMMBI CJIOXKUTh. B pe-
3yJibTaTe moayunM Ty ke popmyiy 2dn —4d. DToT moacueT Mbl TPEIOCTABIIIEM
IIPOU3BECTU CaMOMY YUTATEJIIO.

83. Teopewma. Ecau us sepuwutdvt, KaiHcd020 Ya2aa 8biNYKAO0-
20 MHO020Y20AbHUKG Npogedem npodoasicenue 00HOT U3 CMoOpoH
2M020 Y2aa, MO CYMMaA 6CeT 006Pa308aABUWULCS NPU IMOM SHEUL-
HUL Y2008 MHO20Y20AbHUKG PAGHA YEMBLPEM NPAMBIM (HE3aBU-
CHMO OT YHCJIa CTOPOH MHOIOYTOJbHUKA).

Kaxkaprit u3 Takux BHENIHUX yTJIOB <
(puc. 90) cocraBiisieT JOMOTHEHUE 10
2d K CMEKHOMY C HUM BHYTPEHHEMY
YIJIy MHOTOYTOJIbHUKA; CIeI0BATETh- !
HO, €CJIM K CyMMe BCeX BHYTPEHHHX
YIJIOB IPUOABUM CYMMY BCEX BHEIITHUX ~
yTJI0B, TO oy uuM 2dn (Tae n — Jucio
CTOPOH ); HO CyMMa BHYTPEHHUX yTJIOB,
KaK MbI Bumeau, pasua 2dn — 4d; cie-
JOBATEIbHO, CYMMa BHENIHUX YTJIOB
paBHA PA3HOCTH: [

Puc. 90

2dn—(2dn—4d) = 2dn—2dn+4d = 4d = 360°.

IenTpanpHasa cuMmMmeTrpusa

84. B §37 Obu1 paccMOTpeH ciydai CHMMETPUIHOTO PACIIONOKEHU ST
JIBYX PABHBIX (GDUTYD OTHOCUTETHHO MPSIMOii. BbiBemeHHbIe BhIITe CBOHCTBA
MApAJLIe/IbHBIX MPSAMBIX MMO3BOJSIIOT W3YYWTh €Ile OJWH 3aMedYarebHbIi
BHJI PACIIOJIOXKEHUs JIBYX PaBHBIX (DUTYD, WM JBYX PABHBIX OTPE3KOB,
WM JIBYX TOYEK IO OTHOIIEHWIO K HEKOTOPOH TOYKE HA TLTOCKOCTH.

Ecaun ase kakue-nu6o touku A m A’ (puc. 91) pacmosioxeHbl
Ha OJHOM TPaAMOM ¢ Toukoi O 1Mo pa3HbIe CTOPOHBI OT Hee W HA
oguHakoBoM oT Hee paccrosauu (OA = OA'), To Takme TOYKH
Ha3bIBAIOTCH CUMMETPUYHBIMHU OTHOCHUTEJNbHO ToukH (O).

YroObl TOCTPOUTH TOYKY, CAMMETPHUUHYIO C JAHHOM TOYKOH A OTHO-
CUTEILHO Jpyro#t maHHON Touku O, ciemyer coemuuautb Touku A u O
OPsIMOH, MIPOIOJIZKUTH Ty MPsIMYI0 3a TOuKy O M OTJIOXKUTH HA He# OT
rouku O orpesok OA') pasubiii OA, Takum 06pa3oM, 4To0bl TOYKU A
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u A’ ObLIM PACIIONOKEHBI 110 PA3HBIE CTOPOHBI OTHOCHTENbHO TOYKHU O.
Touka A’ 6yger ncKOMOH.

85. Teopewma. Ecau das deyr mouex (A u B) xaxoti-aubo
npamoti (AB) nocmpoums cummempuunsie um mowku (A' nu B')
omnocumenvho nekomopot mouku O, mo:

1) IIpamas, coedunsrwouwas mouku A’ u B', 6ydem napaniens-
Ha danroti npamoti (AB), npuvwem ompesox AB pasen ompesky
A'B'.

2) Kaotcdotli moure dannoti npamoti (AB) coomeemcmeyem
cummempuuHas eti mouxra na nocmpoennoti npamoti A'B'.

Hokaszareabcrso. 1) Tpeyronpuuku AOB u A'OB’ pasubi

(puc. 92), HOTOMY 9TO y HHX
AO = AO uw BO = B'O

4 D B
Y R (o mocrpoenuio), ZAOB =

o4 N = /A'OB' (xax Beprm-

it \'@’ o KasJbHBlE yruibl). W3 pa-

s 40 BEHCTBA 3TUX TPEyrOJbHU-

0y’ A8y, koB caenyer: AO = A'B’

e SN u LOAB = LOA'B', 3na-

s o /2\.\ ant, AB||A'B’ (§ 73, 2-ii ciy-
C}é/ B' D' ! qa,f/'I).

2) BosbmeMm Ha TpsMOif
AB kakyo-mubo TOUKy D
(puc. 92). Paccmorpum mpsi-
MYIO, COEIUHSIONIYI0 TOYKY
D ¢ roukoit O. Orta npamas nepeceder npsamyio A'B’ B mekoTOpO#
rouke D'. Tpeyrombuuku AOD u A'OD’ paBHbI, MOTOMY 9TO y HHUX
AO = A'O, /1 = /2 (kak HAKPeCT JiexKallue MPU MapaJIebHbIX MPsi-
MbIX) 1 /3 = /4 (kak BepTHKayibHbIe). VI3 paBeHCTBA 9THX TPEYTOIBHUKOB
cnepyer: OD = OD'. 3uauut, Toukn D u D' cuMMerpruaHbl OTHOCHTENIBHO
toukn O.

Puc. 91 Puc. 92

86. CummerpudHbie Purypsl. Jee puzypvs HaA3618a10MCA CUM-
MEMPUUHBIMYU OTHOCUMEALHO JdanHot mouku O, ecau KasHc-
doti mouke odnot Puzypvr coomeem-
cmeyem cummempuunas eti mowka B
dpyaoti pueypot.

Touka O Ha3bIBaETCS MEHTPOM CHUM-
merpun nanubix duryp. Cama cummer-
pHsl HA3BIBAETCS IIEHTPATHHON B OTIHYME
OT OCeBOM, ¢ KOTOPOH MBI yzKe BCTpeda-
sch pasbite (§37). Eciu kaxaoit Touke
JIAHHON (UrYpPbI COOTBETCTBYET CHMMET-
puuHas eff TOYKa TOH Ke camoit dury-
pbl (OTHOCHTENILHO HEKOTOPOTO HEHTDA),
TO TOBOPSAT, YTO JaHHAasi (PUTYpPA HMeer Puc. 93
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IEHTp CUMMeTpHH. IIpuMepoM Takoil QUTYPBI CIYyKUT OKPYYKHOCTb.
IlenTpom ee cUMMETPHUHN SIBISIETCS €€ MEHTP.

Kaxayro ¢urypy Mo>XXHO COBMeCTHUTHh ¢ urypoii, eii cum-
METPUYHOM, IyTeM BpallleHNsi €€ BOKPYT IeHTPa CUMMETPWH.
B camom mene, Bo3bMewMm, Hampumep, asa Tpeyronbauka ABC uw A'B'C’
(puc. 93), cuMMeTpUYHbIE OTHOCUTEJILHO HEKOTOPOro menTpa O.

Beto durypy OABC, He orpbiBasi OT IJIOCKOCTH, Oy/IeM BpaliaTh
BOKpPYT Touku (O KakK BOKPYT IEHTpa JI0 TeX mop, moka mpsmas OA we
noiimer mo OA’.

Tak xak Z1 = /2 n /3 = /4, To npamas OB mnoiizer no OB’, a
npsmas OC no OC''.

Tak kak OA = OA', OB = OB’, OC = OC'’, To Touka A cosmajgaer
¢ A', rouka B ¢ B’ u rouka C ¢ C'. Takum ob6pasom, tpeyronbauk ABC
coBmecTurca ¢ rpeyroabaukom A'B'C.

OQueBUIHO, YTO TPU TAKOM TIOBOPOTE KaXK-

19) nas npsimast OA, OB, OC, a tak:ke Kaxkast

C:@ij cTOpOHA Tpeyronbanka ABC nosepHercsa Ha

180° . Eciu durypa mmeer meHTp CuMMeET-

Puc. 94 puHU, TO TOCJE TIOBOPOTa €e BOKPYTI IEHTPA
cummverpun Ha 180° 3Ta urypa coBmecTuTcsi cama ¢ CODOii.

Bamveuanue. [Ipu BpameHun, KOTOPOE Mbl TPOU3BEIHU JIJIsi COBMeE-
menus tpeyronbaukos ABC u A'B'C’, tpeyronbauk ABC ckoIb3ui
o 1rockocTr. Takum obpazom, purypsl, Cum-
METPpHUYIHbIE OTHOCHUTEJIbHO LIEHTPa, MOXKHO
COBMECTHUTH, HE BBIBOJsSI WX U3 TLJIOCKOCTH.
9TI/IM HIEeHTPpaJbHAA CUMMETPUA CYHIECTBEHHO
orauyaercs or ocesoil (§37), roe st coB-
MeIIeHUsI CHMMETPUYIHBIX (DUTYP HEOOXOIMMO
ObLJIO OJIHY M3 HHUX [E€PEBEPHYTH JPYroil CTO-
POHOIA.

Henrpanbrast cuMMeTpusi (GUTYpP, TaK XKe
KaK ¥ OCeBas, BEChbMa YaCTO BCTPEUACTCS
B Ipupojie u B oObiaeHHON Ku3nnu. Ha puc. 94
IPUBEIEHO U300parKeHne Mpomnesiepa caMmoie- Puc. 95
ta. OHO WMeeT TeHTPOM cuMMeTpun ToYKy O.

Ha puc. 95 nano n3obparkeHne CHEKUHKHU, OHO TaK:Ke 00JIaJaeT IeHTPOM
CUMMETPHH.

6. ITAPAJIJIEJIOTPAMMEBI 11 TPAITEIINN

ITapasstesorpaMMBbl

87. ITapasutesorpamMmM.  YeTbIpeXyroabHUK, Y KOTOPOTO TTPOTH-
BOIIOJIOXKHBIE CTOPOHBI MOMAPHO TMapaJIIe/bHbl, HA3bIBAETCS MapaJiie-
gorpammom. Takoii yerbipexyronbuuk (ABCD, puc. 96) nosmyuurcs,
HaIlpuUMep, ecliu Kakue-HuOyIb IBe mapaJsenbHbie npsvmbie KL u M N
nepecevyeM JIByMsl IPYTUMHU MapasiebHbiMu npaMbivu RS u PQ).
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88. Teopewma (BbIpaxkarlas CBOWCTBO CTOPOH W YIJIOB MapaJi-
siesiorpamMMa). Bo 6cakom napaasenozpamme npomusonosoHcHbLe
CMOPOHDBL PABHBL, TPOMUBONOAOHCHBLE Y2AbL PABHBL U CYMMA
Y2108, NPUAEAHCAWUT K 00HOT cmopone, pashna 2d (puc. 97).

IIpoBenss mwaronans BD, Mbl mogyuuMm aBa Tpeyrombuuka: ABD
u BCD, xoropble paBHBI, MOTOMY 4YTO y HuX BD — obmiast cTopoHa,
/1 = Z4 m /2 = /3 (Kak HaKpeCT Jexalllie TPH MapaJIebHbIX
npsambix). 13 paBencrsa Tpeyronbuukos caenyer: AB = CD, AD = BC

L N
P /B / / -
R ? /D s
K M
Puc. 96 Puc. 97

u LA = ZC. IlporusomnonoxHubie yribl B u D TakKe paBHbI, TAK KAK OHU
MPEJCTABJISAIOT CODOM CyMMBI PABHBIX YIJIOB.

Haxkonern, yribl, npuiexaiiie K OJHOW CTOPOHE, HApUMep yribl A
u D, naoor B cymme 2d, Tak KaK 3TO YIJIbI BHYTPEHHHE OJIHOCTOPOHHUE
MIPHU MAPAJIIEIbHBIX MTPAMbIX.

BamMeduanue. PaBeHCTBO MPOTHUBOIOJIOKHBIX CTOPOH MAPAJIIENO-
rpaMMma HWHOTJA KPATKO BBIPAXKAIOT APYTHMH CJIOBAMH, TaK: OMPEIKU
NAPAANENDHOLT, OMCEKAEMBLE NAPAAAEALHOLMU, PAGHDL.

Canepcrsue. Ecau 06€ npamoie napaiiesvrons, Mo 6CE MOUKY KAHC-
0ot U3 Hux 00UHAK060 YdaseHb, OM IPY20Ti NAPAALEALHOT; KOPOYE: Napa.i-
aeavroie npamoie (AB u CD puc. 98) gesde odunaroso ydasenv, 0dna om
dpyeoii.

HeiicTBuTeIbHO, €C/iv U3 KaKuX-HuOy b AByX Touek M u N mpsmoii
CD onycrum va AB nepriesukysispbl M P u N(@Q, TO 9TH epHeH IuKyisi-
pbI napasutenbubl (§ 71), 1 moromy durypa M NQP — napassenorpamu;
orcoga caeayer, o M P = N@Q, T.e. touku M u N OJWHAKOBO yIaJeHbI
ot npsmoit AB.

89. /IBa mpu3HaKa IapaJijieJIorpaMMOB.

Teopewma. Ecau 8 8oinyKaoM YeMbIPETY20AbHUKE:

1) npomueonoaostcHvie cmoporbt pasHbvL Medcdy cobol nin

2) dse MPOMUBONOAONHCHDBLE CIMOPOHBL PAGHBL U NAPAAAEALHDL,
Mo Maxol wemuvpery204vHUK ecmsb napassesozpamm. Ilycrs du-
rypa ABCD (puc. 99) ecTb 4eThIPEXYTONBHUK, ¥ KOTOPOTO:

AB=CD u BC=AD.
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c—H Y b
4 £ 2
Puc. 98
Tpebyercsi mokazaTh, 9r0 3Ta (Urypa — MapaIesiorpaMm, T.e. 9To
ABJ||CD u BC||AD. IlpoBeasi nuaronans BD, Mbl HOJyYMM JBa Tpe-
YTOJIbHUKA, KOTOpPbIE PaBHbI, TaK KakK y Hux BD — obmas cTopoHa,

AB = CD wu BC = AD (10 ycnosuto). 3 paBeHCTBa 3TUX TPEYTOJIBHUKOB
cuenyer: Z1 = /4 wu /2 = /3 (B paBHBIX TPEYrOJbHUKAX IPOTHB PABHBIX
CTOPOH JieKaT pasHble yruibl); Beseacrsue 31oro AB||CD u BC||AD (eciu
HAKPECT JIeKAIIUe YIJIbl PABHBI, TO MPAMbIE TAPAJLIEIbHbI).

2) Ilycrs B gersipexyrombuuke (ABC D, puc. 99) BC||AD u BC = AD.
Tpebyercs nokasarb, uto ABC D ectb napasutesiorpamu, T. e. uto AB||CD.

Tpeyromsuukun ABD u BC' D pabl, motromy 4T0 y HUX BD — 0obmias
cropona, BC = AD (uo yciosuwo) u £2 = /3 (Kak HaKpECT JiexKallue
YTJIbI TIPA TAPAJLIEIBHBIX NPAMbIX ). 13 paBeHCTBA TPEYTrOIbHUKOB CIIEIy-
er: Z1 = /4; nosromy AB||CD.

90. Teopewma (Bblpaxkarlas CBOHCTBO JUaroHaJeH apasiesno-
rpamma). Ecau wemwipexryzoavrur (ABCD, puc. 100) — napaaseno-
2pamMm, Mo €20 JUG20HAAU, NEPECEKAACH, 0CAAMNCA TLONOAAM.

O6paTHO: ecau 68 uembpery20abHuKre OUGA20HAAU MOYKOT UL
nepecevenusr 0eAMCs NONOAAGM, MO 0AHHBIT YEMBLPETY204b-
HUK — NAPAAAEA0SDAMM.

1) Tpeyronbauku BOC u AOD pasubl, notomy urto y #ux: BC' = AD
(KaK IPOTUBONOJIOKHBIE CTOPOHBI napaJsuiesiorpamma), £Z1 = /2 u /3 =
= /4 (kaK HAKPECT JIeJKAIIUe IPU MAPaJIIeTbHBIX IPsAMbIX ). VI3 paBencTBa
tpeyrosnbaukoB cieayer: OC = OA uw OB = OD.

2) Ecim AO = OC u BO = OD, 1o tpeyronbauku AOD u BOC
paBHbl (II0 JABYM CTOPOHAM M yTJIy MexKjay Humu). VI3 paBeHCTBa Tpe-
YTOJIBHUKOB cienyer: Z1 = /2 u /3 = /4. Cnenosarensuo, BC||AO
(yrabl Hakpect Jiexkaiue pasibl) u BC =
= AD; nostomy durypa ABCD ecrb B P C
apaJLIEIOrPAMM.

91. Ilenmp cummempuu napan-
aeaozpamma. Ilapansenoepamm ume-
em UeHmp CUMMEMPU, TPUIEM IEH-
TPOM CHMMETPHH CJIy’KUT TOYKA Mepece-
gyenus puaronasieii (puc. 100).

HeiicrButenbro, Tak kak BO = OD
u OC = OA, 1o orpesku BC u AD cuwm-

Puc. 100
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METPUYIHBI OTHOCHTENBHO TOUKYM O 1 KaxK-

noit rouke P orpeska BC' coorBercrByer

cumMmerpuuHasg el touka () orpeska AD (§85). Takum ke obGpasom
ybexmaemcst, 4To orpe3ku AB u C'D cuMMeTpUIHbBI OTHOCUTETHHO TOH Ke
rouku O. Eciu mapasiesorpaMM MOBEpHYTH BOKPYT TOYKH MTE€PECEUEHIST
ero auaronaseii #a 180°, TO HOBOE MOIOXKEHWE TTAPAJIIEJIOrPAMMA COBITa~
JIET C TIepBOHAYAJBHBIM. [IpU 9TOM KaxK/asi U3 €ro BEPIIUH TOMEHSIeTCs
MECTOM C MIPOTUBOINOJIOXKHOH Bepuinnoii (#a puc. 100 Bepuimna A ¢ C u B
¢ D).

HekoTopsbie yacTHBIE BAABI ITIAPaJIeJIOTPAMMOB:
OpPsAMOYTOJIbHUK, poM0O, KBaJparT

92. IIpsMoyroJpHMK W ero cBoiicTrBa. Ecaum omwa u3 yrjios
napaJuiesiorpaMMa mpsMoif, TO TPU OCTAIb-

B C HBIX €ro yria takxke npsmbie (§88). ITapas-
JIEJIOTPAMM, y KOTOPOTO BCE YTJIBI MPSMBIE,
F HA3BIBAETCSA MPAMOYTOJIBHUKOM.

Tak Kak OPSIMOYTOJBHUK €CTh MapaJiie-
JIoTpaMM, TO OH ODJaJaeT BCEMU CBOHCTBA-
— MU MApaJIIeIorpaMMa; HAITPUMED, JTHArOHA-
A - D JIM ero JeJIATCS TOTONIAM U TOYKA UX Tepece-
YEHUS €CTh MeHTp cummerpuu. Ho y mpsmo-
YTOJILHUKA €CTh €Ille CBOM 0COObIe CBOMCTBA.

1) B npamoyzoavrure (ABCD, puc. 101) duazonaaru pasto..

IIpsamoyronbubie Tpeyroabauku ACD u ABD paBHBI, TOTOMY 9TO
y #ux: AD — obumit karer u AB = C'D (KaK NPOTHBONOTIOKHBIE CTOPOHBI
napasuiesiorpamma). I3 paBeHcTBa TpeyroabHukos cienyer: AC' = BD.

2) Ipamoyeoavnuk umeem dee ocu cummempuu. VMeHHo, Kaxasd
mpsiMasi, TPOXOISIIAsT Yepe3 MEHTP CUMMETPUHU TIPSIMOYTOJIbHUKA, U TTapaJi-
JIeJIbHAsL JIBYM €ro TIPOTHBOIIOIOXKHBIM CTOPOHAM, €CTh OCh €r0 CUMMET-
pun. Ocu cuMMeTprur TPSMOYTOJbLHUKA MEPIEHIUKYISIPHBI MEXK Ty COOOM
(cm. puc. 102).

93. PoM6 u ero cBoiicrBa. [lapasienorpaMm, y KOTOPOIO BCe
CTOPOHBI PABHBI, HAa3bIBaeTCss poMOOM. KoHedHO, eMy TpuHAIe)RAT BCe
CBOMCTBA TapaJsIeiorpaMMa, HO y HEro eCTh CIEAYIOIHe IBa OCODBIX
CBOWCTBA:

1) Juazonaau pomba (ABCD, puc. 103) e3aumno nepnendury-
AAPHBL U deaam Yyaavt pomba nonoaam. Tpeyronsuuku ABO u BOC
paBHBI, IOTOMY 4TO y Hux: BO — obmias cropona, AB = BC (tak kak
y pomba Bce croponbl pasbl) 1 AO = OC (Tak Kak JUaroHadu BCAKO-
ro TMapaJjuiesiorpaMMa JeJIsaTcst nonouam). VI3 paBeHCTBa TPEyTOIbHUKOB
cleyer:

Puc. 101

/1=/2, me BDLAC u /3= /4,

T. €. yron B nenurcst nuaroHasbio nonosaM. 13 paBeHcTBa TPEYroIbHUKOB
BOC u COD 3aknogaem, 4to yroa C' neauTcs AUaroHaJbio MOMOIAM,
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u T. ]I
2) Kaotcdasn duaz2onanb pomba ecmsv €20 0Cb CUMMEMPUU.

M

B | C
|
i

p--}-—-—- >~ 0

|

A i D
N Puc. 103

Puc. 102

Huaronans BD (puc. 104) ects ock cummerpun pomba ABC D, otomy
uro, Bpamas AABD Bokpyr BD, mbr MoxkeM coBmecTuTh ero ¢ ABCD.
B camom nene, nuaronans BD penut yrasl B u D momnonam u, Kpome
toro, AB = BC u AD = CD.

To zxe camoe MOXKHO cKa3aTb 0 muaronasuua AC.

94. KBagpar u ero cBoiictBa. Kaamparom HasbiBaercs mapaJsuie-
JIOTPaMM, ¥ KOTOPOTO BCE
CTOPOHBI DPABHBI U BCE B
YIJBI  TPSMBIE; MOXKHO N
TaKKe CKa3aTh, YTO KBa-

JIpaT — 9TO MPSIMOYTOb-

HHUK, ¥ KOTOPOTO CTOPO- NI
HbI PABHBI, WX POMO,
y KOTOPOTO YTJIbI TMpsi- RN
mbie. [TosTomy kBazpary

NIpUHAJJIEKAT BCe CBO- p
CTBa TapaJlieJiorpaMMma, I
IPAMOYTOJIbHUKA U POM- Puc. 105

6a. Hampuwmep, y kBagpa- Puc. 104

TA WMEETCsl YeThIpe OCh

cummerpuu (puc. 105): nBe, IpoXogIiye Yepe3 CepeIuHbI TPOTUBOMOIONK-
HBIX CTOPOH (KaK y MPSIMOYTOJIBHUKA), U JIBE, TPOXOIAIINE YePe3 BEPIUTHHBI
[IPOTUBOIOIOXKHBIX YIJIOB (Kak y poMba).

HEKOTOpBIe TeopeMbl, OCHOBaHHbI€ Ha cBolicTBax
IIapaJsujiesorpamMmmMa

95. Teopema. Ecau na 0dnoti cmoporne yeaa (Hanpumep,
Ha cropoue BC yrma ABC, puc. 106) omaostcum pasHvie mearcoy
coboti ompesku (DE = EF = ...) u uwepe3 ux KoHub. npose-
dem napaaseavnvie npamovie (DM, EN,FP,...) do nepeceverus
¢ dpyeoti cmopoHol Yyaaa, Mo u HG IMOU CMOPOHE OMAOHCATMCS
pasnbie meoacdy coboti ompesxku (MN = NP = ...). Ilposenem
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M N P

Puc. 106 c

Bcromoraresibubie npsambie DK w EL, napamnensubie AB. Tlomyuen-
obie mpu dToM Tpeyronbuuku DKFE w ELF paBHbI, TAK KaK y HUX:
DE = EF (no ycaosuwo), ZKDE = /ZLEF n /ZKED = ZLFE (xax
YTJIbl, COOTBETCTBEHHBIE DU NAPAJJIEbHBIX IPAMbIX ). 13 paBeHCTBa STUX
tpeyronpaukos crenyer: DK = EL. Ho DK = MN u EL = NP (xak
OPOTHBOMNOJIOXKHBIE CTOPOHBI MAPAJIEIOrpaMMoB); 3uauut, M N = N P.

BamvMeuanue. PaBHble OTPE3KH MOTYT OBITH OTKJIAIBIBAEMBI W OT
Bepmuubl yria B, t.e. tak: BD = DE = EF = .... Torna u Ha
JPYTo#l CTOPOHE PABHBIE OTPE3KU HAIO CIYUTATH OT BEPIIUHBI yIJa, T.e€.
Tak: BM = MN =NP =....

96. Cunencreue. Ilpamas (DE, puc. 107), nposedennas wepes
cepeduny cmoponss (AB) mpeyzosvruka napasiesvno dpyzotli ezo cmo-
pone (AC), deaum mpemwro cmopony (BC) nonoaam.

JleiicTBUTENIbHO, MBI BUJIUM, 9TO HA CTO- B
pore yria B OTIOXKEHBI DaBHBIE OTPE3KH
BD=DA u uepe3 Touku genenus D u A
TIPpOBeJIeHbI  TapaJiieibuble npsiMbie DFE u
AC' po nmepeceuyenust co cropouoii BC; 3Ha-
YUT, TI0 JOKA3AHHOMY, Ha 3TO¥ CTOPOHE TOXKe
otyioxkarcst paBubie orpe3ku BE = EC| u nio-
romy BC pasgmenurcss B Touke E momosam. 4

SBameuanue. OrTpe3ok, COEIUHSIO- F
U CepeinHbl ABYX CTOPOH TPEyroJbHUKA, Puc. 107
Ha3bIBAETCS €0 CpeaHell JImHuel.

97. TeopewMa (Bbpaxkaiolas CBORCTBO CPeIHElN JIUHUY TPEYTOJb-
wuka). IIpamas (DE, puc. 107), nposedennas wepes cepedunvt 06YT
CMOPOH MPEY20AbHUKA, TNAPAALEABHA MPeMmbeli e20 CMOpPOHe;
ompe3ox 2moti npamoti, JaedHcauwUul 8HYMPU MPeY20abHUKQ,
paser noaAoBUHE MPEMbET, CINOPOHDL.

Jns noka3aTesnbCcTBa BOOOpa3wM, UTO 4depe3 cepequHy [ CTOPOHBI
AB wmblI mpoBenu mpsiMyto, napasienbuyio cropone AC. Torma, mo mo-
Ka3aHHOMY B TpeIbIAyIIeM maparpade, 3ta mpsMas pa3aeauT CTOPOHY
BC mnomnosiam u, caenoBare/ibHO, CObercs ¢ npsamoit DE, coeauHsrome
cepeaunbl ctopod AB u BC.
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Ipoeeas eme EF||AD, naiinem, uro cropona AC TakKe pasieinuTcst
monosiam B Touke F'; zmauur, AF = FC wu, kpome toro, AF" = DE
(KaK TPOTHUBOIOJIOXKHBIE CTOPOHBbI napasuiesorpamva ADEF), orkyna
cleyer: 1

Tpamenun

98. YerbipexyroabHUK, Y KOTOPOTO ABE IIPOTUBOIMIOIOKHBIE CTOPOHBI
napaJiiesibHbl, a [Be Jpyrue He IIa-

paJUTeIbHBI, HA3bIBAETCS TpAalelu- B c
eii. [lapamnenbHble CTOPOHBI Tpa- ocHoBauHe

nemuu  (AD u BC) Ha3bBaOTCA = o
ee OCHOBAaHMSIMHU, HEIAPAJIIEIbHBIE S %

(AB u CD) — GOKOBBIMH CTOPOHAMH
(puc. 108). Ecaum GOKOBBIE CTOPOHBI
DABHBI, TPATICIAsI HA3BIBAETCS PAaBHO-

OCHOBAHHC

Puc. 108

604HOIA.

99. CBaoiicTBO cpenHeii Junuu Tpamenuu. lIpsvas, coemums-
I0ITasi CepeIMHbl ODOKOBBIX CTOPOH TpAIlelud, HA3BIBACTCS ee CpeTHeN
guHuein. Jlunus sra 001a/1aeT CIeAyOIMKUM CBORCTBOM.

Teopema. Cpeduss aunus (EF, puc. 109) mpaneyuu na-
PAAAEABHE OCHOBAHUAM U PABHA UL NOoAYCYMmme. Uepe3 TOUKU

B C M N

4 B

D C
Puc. 109 Puc. 110

B u F mpoBeneM TPsAMYIO0 [0 TEPECEYeHUs C MPOIOKEHUEM CTOPOHbI
AD B mekoropoit touke O. Torma momyuum nsa Tpeyroibauka: BCF
u DFG, xkoropbie paBHbl, Tak Kak y wux: CF = FD (mo ycmopuio),
/ZBFC = /DFG (xak yrabl Beprukaibibie) u ZBCF = /FDG (kak
YIJIbl HAKDPECT JIEXKAIMEe MPH apalieJbHbIX NPAMbIX). VI3 paBeHCTBa
TpeyronibHUKOB cienyer: BF = FG u BC = D(G. Tenepb BuauMm, 9T0
B Tpeyroibauke ABG npsimas EF coenuHsieT CepewHbBI JBYX CTOPOH;

1
suayut (§97), EF||AG u EF = §(AD+DG), npyrumu ciosamu, EF||AD

w EF = =(AD + BC).

DN =
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100. 3Banaua. Jawnwid ompesox npamot (AB, puc. 110) pasde-
AUMDB HA 0GHHOE HUCAO PadHux wacmeti (Hanpumep, Ha 3).

W13 konta A mposoanwm mpsmyio AC, obpasyrorryio ¢ A B Kako#-uuby b
yrom; orknagabiBaeM Ha AC oT TOYKM A TpW TPOM3BOIHHON BEJTUIMHDI
u paBHble Mexiay coboit orpeska: AD, DE u EF; touky F coemgunsieMm
¢ B; nakowen, n3 F u D npoBomum npsimbie EN u DM, napanienbHbie
FB. Torma orpe3ok AB, 110 HOKa3aHHOMY, pa3iennTcs B Toukax M u N
HA TPU paBHBIE YACTH.

3agauyyM Ha MOCTPOEHUE

101. Meron mapaJjjieJIbHOTO TlepeHeceHUsA. Ha mpumenenun
CBOHCTB TapaJijielorpaMMa OCHOBAH OCOOBIN MpHUEeM pellleHnst 33734 Ha
TOCTPOEHWE, W3BECTHBIN MO HA3BAHUEM METO/A MapPaJIIEIbHOTO MEpPeHe-
cernsi. Kro cymHoCTh Jiydine BCero BbISCHUTH HA TPUMepe.

3axmayqa. Hocmpoums wemmperyzoavnux ABCD (puc. 111), shaa
ece ezo cmopons, u ompesox EF, coedunaowudi cepedunv, npomugono-
AOAHCHBLT CINOPOH.

Yr00bI COMU3UTH MEXK Ly COOOM JaHHbBIE JINHUH, [IEPEHECEM MTAPAJLIIEIIb-
Ho camuMm cede cropounl AD u BC B nonoxenus EDi u EC,. Torna
cropona DD 6yzxer pasua u napaienbia AFE, a cropona CC); pasHa
u mapasnensua BE, Ho Tak kak AE = BE, to DD, = CCyu DD1||CCy.
Benencrsue sroro tpeyrosbauku DD F u CCLF 6ynyr pasabl (Tak
kKak y wux: DDy = CCy, DF = FC uw £/D,DF = /ZFCC(C}), 3uauwur,
/DyFD = ZCFC; u noromy juaua D F(C) nomkua ObITh TpsiMas,
r.e. ¢urypa ED;FC; okaxercs tpe-

YTOMBHUKOM. B 3TOM TpeyrosibHUKe u3- B
BecrHbl ase cropoubl (ED; = AD u
EC, = BC) u mequana EF, npoBenennas
K Tperbeit cropone. ITo aTum mauabIM J1er-
KO nocTpouthb tpeyroibuauk ED,Cy (ecin
Ha MPOAOoKeHnn Meauanbl K F' 3a TOUKy
F' ornoxum oTpe3ok, pasubiit KF', u no-
JIy4eHnyio Touky coeguaum ¢ Dy u C1, 10
MOJIyYUM TAPAaJIIeorpaMM, y KOTOPOTO
U3BECTHBI CTOPOHBI M OJ[HA JINATOHAJD).

Haiinga AED,Cy, ctpoum 3aTem Tpe-
yronpauku D1 DF u C1CF, a 3arem u Bech derbipexyroibauk ABCD.

IIpenocraBisieMm caMuM yYalEMcs ¢ MOMOIIBIO STOTO METO/IA PEIIUTh
Ceytonue 3a0a4u:

Puc. 111

1. IlocTponTh Tpamenuio o OJHOMY ee yTJly, ABYM JUATOHAJISAM U CpeIHeil
JIMHHH.

2. ITocTpouTsh “€THIPEXYTOJIBHUK 110 TPEM CTOPOHAM a, b, ¢ u IByM yriaMm a
U [, IpUJIeXKAIUM K U3BECTHON CTODOHE.

3. IlocTponuTh TpaIeIuio 1O YeThIPpEM JAHHBIM €€ CTOPOHAM.
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102. Meton, cummerpuu. CBoiicTBa 0CEBOW CHMMETPUU TaKKe
MOryT OBITh MCIOJB30BAHBI IPU PEIIeHnn 3339 Ha nocTpoenue. Muorma
WCKOMBI TPUEM TIOCTPOEHUS JIETKO ODHAPYKWBAETCs, €CJU TePEerHeM
9acTh YepTeka BOKPYT HEKOTOPOH MPAMO#l Tak, ITOOBI 9Ta YaCTh 3aHSIA
CHMMETPUYHOE TIOJIOKEHHE IO JIPYTYI0 CTOPOHY OT 3Toi mpsimoii. [Ipuse-
JeM TTpuMep.

3amaua. Ha npamoti AB (puc. 112) natimu mouky T, 4mobv, cymma
ee paccmosanuti om danwoixr mowex M u N 6bua6 HAUMEHDULAS.

Ecnu, mepernyB deprexx BOKpPYT
AB, npusenem TOuKy M B cumMMmer- N
pUYHOE OTHOCUTENBHO A B mojoxenue
M, To paccrosinre Touku M OT Kakoi
YIOJIHO TOYKM IpsiMoii AB paBHO pac-
crosganio ToUKu My OT TOH Ke TOYKH
npamoit AB. Ilostomy cymmbr Mz+ 4
+xN, Mx; 4+ x;N ... paBHBI COOTBET- x /%
creerro cymmam Mix + N, Mz +
41N .. .; HO U3 TOCTAETHUX CyMM HAW-
MeHbINast OyAeT Ta, MPU KOTOPOH Jin-
aust MixzN — npamas. Orcioga craHo-
BUTCS SICHBIM TIPHUEM TTOCTPOEHWUS. Puc. 112

To ke caMoe MOCTpOEHUE PeIraeT
U IPYTYIO 33/a4y: Ha TpsiMoii AB HaliTH TaKyi0 TOYKY &, 9TOOBI MPSIMbIE
M wu xN, npoBeneHHbIe OT Hee K HaHHBbIM Toukam M u N, cocraBiisiu
¢ AB paBHbIE yIJIbL.

IIpenocraBisiemM y9amumMcs PemiuTh METOIOM CHMMETPUHU CJIELYONIne
3aJa4u:

1. ITocrpourk o YerbipeMm CTopoHaM 4derbipexyroybuuk ABC D, 3Hasi, 94T0
ero muaronayib AC [eauT yrosi a mormojiam.

2. Ha npsmoyrospHOM Ouibsipiie JaHO IoJioKeHue AByX mapoB A u B. B
KaKOM HAIIPABJIEHUU HAJO0 TOJKHYTH map A, 9To0bl OH, OTPA3UBIIKUCH [TOCIIEI0-
BaTeJIbHO OT BCEX YeThIpex 60pPTOB, ymapui 3areM map B?

3. Jan yroa m BHyTpU Hero To4ka. IIoCTPOUTH TPeyro/IbHUK HAMMEHBIIETO
IepuMeTpa, TaKoi, 4TOObI OJHA €ro BEpIIWHA JieXKaja B JAaHHON TOYKe, a JIBe
ApyTHe Ha CTOPOHAX YIJIA.

YIIPAKHEHHU A

Jloka3aTh TeopeMBEl

1. CoeuHMB TOCIEI0BATEIHFHO CEPEIIHBI CTOPOH KAKOrO-HUOY b 9eThIpex-
YTOJIPHUKA, IIOJIYYUM [apaJIeI0rPAMM.

2. B npsaMOyrosibHOM TPEYTOIbHUKE MeIHaHa, IIPOBE/IeHHAs K TUIIOTEHY3e,
paBHa ee IIOJIOBUHE.

Y kazaunwue. Ciaegyer IpoAo/KUTh MeIUAHy HA PACCTOSIHUE, DABHOE ee
JJIUHE.
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3. ObparHo: ecin MeaHa paBHA TOJIOBUHE CTOPOHBI, K KOTOPOi OHA IIPO-
BeleHa, TO TPEYTOJIbHUK HpHMOyFOJIbeIfI.

4. B npsMOyrosibHOM TpPEyroJbHUKE MeIWaHd U  BBICOTA, IIPUBEICHHBIE
K TUroTeHyse, 06pa3yioT yrojl, paBHbIi PA3HOCTH OCTPBIX YIVIOB TPEYTOJIbHUKA.

Y kazaunwue. Cum. 3amauy 2.

5. B AABC 6uccekrpuca yria A Bcrpedaer croporny BC B Touke D;
npsiMasi, poseaenHas w3 D mapannensno CA, scrpeuaer AB B Touke Ej
npsiMasi, npoBeentas u3 E napasnensao BC, scrpeuaer AC B F. JToka3ars,
aro EA = FC.

6. BHyTpu JaHHOrO yrjia IOCTPOEH JAPYIroi yrojl, CTOPOHBI KOTOPOIO IapaJji-
JIEJIBHBI CTOPOHAM JAaHHOTO U PAaBHO OTCTOAT OT HUX. ,D;OKBB&TI), q9To 6HCC€KTpI/I-
Ca IIOCTPOEHHOTO YIVIa JIEKUT Ha OMCCeKTPHCe JAHHOTO yIVIA.

7. Besikast mpsiMasi, COeQUHSIIONIAsl KaKyo-HUOYAb TOYKY HUMKHEro OCHOBA-
HUS TPAIeNuu ¢ KAaKOH-HUOY b TOYKOI BEPXHEro OCHOBAHMUS, JEJIUTCS CPeIHei
JIAHUEH II0IIoIaM.

8. B TpeyronpHuKe uepe3 TOUKY IepecedeHus: OMCCEKTPUC YIJIOB, IIPUIIEKa-
IIUX K OCHOBAHUIO, IPOBEEHA IPIMas IapAJIeIbHO OCHOBAHUIO. [10Ka3aTh, ITO
OTPE30K IIPSMOM, 3aKJ/IFOYEHHBINA MeXKy OGOKOBBIMH CTOPOHAME TPEYIOJbHUKA,
PaBeH CyMMe OTPE3KOB OOKOBBIX CTOPOH, CIMTas UX OT OCHOBAHMSI.

9. Uepes BepuIuHbl yIJIOB TPEYTOJILHUKA [IPOBE/IEHBI IPSIMbIE, TaPAJLIIeIbHbIE
[IPOTUBOIIOJIOKHBIM CTOpOHaM. J{oka3aTh, 4T0 06pa30BAHHBIN UMU TPEYTOJIHBHUK
COCTaBJICH U3 9E€TBhIPEX TPEYrOJbHAKOB, PABHBIX JAHHOMY, M 9TO KaxKJasd CTOPO-
Ha €ro B jBa pa3a 6ojiee COOTBETCTBYIONIEH CTOPOHBI JAHHOI'O TPEYTOJIbHUKA.

10. B paBHOGempeHHOM TpPEyTOJbHUKE CyMMa PACCTOSHUN KAaXKIOW TOYKHU
OCHOBaHUAd OT 6OKOBI)IX CTOPOH €CTh Be€/JIWYNHa IIOCTOAHHAdA, a WUMEHHO: OHa
paBHA BBICOTE, OIYIIEHHON Ha GOKOBYIO CTOPOHY.

11. Kak u3MeHHTCS 9Ta TeoOpeMa, eC/Id B3ATh TOUKY HA IPOJOJI?KEHUN OCHO-
BaHUs?

12. B paBHOCTOpPOHHEM TPEYIrOJIbHUKE CyMMa DPAaCCTOSHUI BCAKOM TOUKH,
B34TOH BHYTPH 3TOI'0 TPEYTrOIbHUKA, 10 CTOPOH €ro eCTh BeJIUNYrHa IOCTOAHHAM,
paBHasi BBICOTE TPEYrOJIbHUKA.

13. Beakwuit mapaJsiesiorpaMM, y KOTOPOTO JUATOHAINA PABHBI, €CTh IIPAMO-
YIOJIbHUK.

14. Beakuit mapaJiesorpaMM, y KOTOPOTO JWArOHAIN B3aHMHO IEePIIeHIN-
KYJSPHBL, €CTh POMO.

15. Besakuit mapasiesorpamMM, y KOTOPOTO JUATOHAJIb JIEJIUT YTOJI IIOTOJIAM,
ecTb poMbO.

16. I3 Touku nepecedyenus: guaronaseil pomba OIyIIeHbl [TePIeHIUKYJIsIPbI
Ha cTOpOoHBI poMmba. JloKa3aTb, ITO OCHOBAHUS ITHUX IEPIEHIUKYJISIPOB CYTh
BEpUIWHBI IPAMOYTOJIbHUKA.

Ykazaunwue. Cum. 3amauay 13.

17. BuccekTpuchl yIjIOB IPSIMOYIOJBHUKA CBOMM Il€pecedeHneM 00pasyor
KBaJpar.

18. Mycrs A’, B', C' u D’ 6ynyr cepenunnr cropor CD, DA, AB u BC
xBagapata. Jlokasarh, uro orpesku AA’', CC', DD’ u BB’ o6pa3yioT couM
repeceveHneM KBapar, CTOPOHA KOTOPOT'O PABHA 2/5 KayKJ|0r'0 U3 9TUX OTPE3KOB.
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19. Han kBampar ABCD. Ha cropoHax €ro OTJIOXKEHBbI DPaBHbIE YaCTH
AAi, BBy, CCi1 u DD;. Touku A;, By, C1, D1 coequHeHbl MOCIEI0BATETHHO
npsambivu. Jlokaszars, uro A1 B1C1 D1 ectb kBajapar.

20. Ecnu cepenuHBl CTOPOH KAaKOTO YIOJHO YeTBHIPEXYIOJIbHUKA B3ATh 33
BEPIIUHBI HOBOI'0 YeTBIPEXYTOJIbHHUKA, TO MHOCHEeIHUN €CTh HapaJlaesIorPaMM.
OnpeseuTh, IPU KaKUX YCJIOBHSAX 3TOT TapaJsuiesorpamm Oyzer: 1) mpsiMo-
YTOJIBHUKOM, 2) poMGoM, 3) KBaJpPATOM.

Hai#itu reomerpuueckue Mmecra

21. Cepenun Bcex OTPE3KOB, TPOBEIEHHBIX U3 JAHHON TOYKH K PA3IUIHBIM
TOYKaAM JAHHON IPAMOM.

22. To4dek, paBHO OTCTOSIIUX OT ABYX IAPAJIIEIbHBIX IPSIMBIX.

23. Bepumutbl TpeyroJbHAKOB, UMEIOIIHUX 00Iee OCHOBAHWE U PABHBIE BBICO-
TBI.

Bamadum Ha mOCTpoOeHHUE

24. laubl nBa yIjia TPeyroJbHUKA,; IIOCTPOUTH TPETHIA.

25. JlauH OCTpBIN yros IpsSIMOYTOJIBHOTO TPEYTOJIbHHUKA; IOCTPOUTDH APYTOit
OCTPBIit yTOJI.

26. IIpoBecTu npsMyI0, MapAJLIETBPHYIO JAHHON IPAMOM U HAXOIAULYIOCS OT
Hee Ha JTAHHOM PACCTOSHUN.

27. PazgenuTs momosaM yrosi, BEpIINHA KOTOPOrO He IIOMEIIAeTCs Ha dIepTe-
XKe.

28. Yepe3 maHHYIO TOUKY IIPOBECTH IPSIMYIO IO, JAHHBIM YIVIOM K JAHHOM
OpsMOM.

29. HManwr ase npambie XY u X'Y' u Touka P; IpoBecTH 4epe3 3Ty TOYKY
TaKyI0 CEKYIIYI0, 9TOOBI 9aCTh €€, 3aKIIOYeHHAs MEXK/Iy TAHHBIMU TPSIMBIMH,
JeJinjIach TOYKOM P momosam.

30. Yepe3 maHHYIO TOYKY IPOBECTH MPSIMYIO TaK, 4TOOBI OTPE30K ee, 3a-
KJIIOYEHHBIA MeEXKAy ABYMd JAaHHBIMHU IIaPaJlJIEJIbHBIMU NPAMBIMUA, PABHAJICA
JAHHOMY OTDE3KY.

31. Mexnay cTopoHaMu JAHHOTO OCTPOTO YIJIa IIOMECTUTH OTPE30K JAHHOM
JTUHBI TaK, 9TOOBI OH OBLI TEPIIEHINKY/ISPEH K OHOW CTOPOHE yTJIa.

32. Mexay CcTOpOHAMH JAHHOTO YIJVIA IIOMECTHTH OTPE30K IIPSIMOM JaHHOM
JJIUHBI TIAPAJIJIe/IbHO 3aJaHHON IIPSIMOM, Iepecekaroneil 06e CTOPOHBI JAHHOTO
yrJia.

33. Mexay CcTOpOHAMH JAHHOTO YIJIA IIOMECTUTb OTPE30K JAHHON JIJIMHBI
TaK, YTOObl OH OTCEKAaJI OT CTOPOH yIJIa PABHbIE OTPE3KU.

34. IlocTpouTs HIPSAMOYTOIBHBIM TPEYTOJBHUK IO JAHHBIM: OCTPOMY YTJLy
U IIPOTUBOJIEKAIIEMY KATETY.

35. ITocTpouTh TPEYroIbPHUK MO ABYM YIJIAM U CTODOHE, JIeXKaleil IpOTUB
OJTHOTO W3 HUX.

36. ITocrpours paBHOOEAPEHHBIH TPEYTOJIHHUK 10 YIJLy IIPU BEPIIUHE
¥ OCHOBAHHUIO.
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37. To xke — 10 yrjy IIPU OCHOBAaHHH U BBICOTE, OILYIIEHHON HAa OOKOBYIO
CTODOHY.

38. To xxe — 110 GOKOBOI1 CTOPOHE M BHICOTE, OIYIIEHHON Ha Hee.

39. IlocTpouTh PAaBHOCTOPOHHMI TPEYTOJIBHUK II0 €r0 BHICOTE.

40. PaspmesuTh UpsAMON yroJg Ha TPU DaBHBIE YacTd (APYrUMU CJIOBaMU,
IIOCTPOUTH yI'0JI, PABHBII 1/3 =30°.

41. ITocTpouTh TPEYTONIHHUK II0 OCHOBAHUIO, BHICOTE M ODOKOBOM CTOPOHE.

42. To ke — 110 OCHOBAHUIO, BBICOTE U YIJIy IIPU OCHOBAHWH.

43. To xxe — 1o yIiIy ¥ ABYM BBICOTaM, OILYIIEHHBIM M3 CTOPOHBI 9TOT0 YIIA.

44. To ke — 10 CTOPOHE, CyMMe IBYX JPYTUX CTOPOH U BBICOTE, OIIYIEHHOM
Ha OMHY U3 3TUX CTOPOH.

45. To ke — 10 BBICOTE, IIEPUMETPY U YIVIYy IIPU OCHOBAHUU.

46. IIpoBecTt: B TpeyrojpbHUKe MIPSIMYIO, APAJIIEJIbHYI0 OCHOBAHHIO, TaK,
9TO0BI OTPE30K, 3aK/TIOUEHHBIN MEXK Ty OOKOBBIMHU CTOPOHAMU, OBLT paBEH CyMMe
OTPE3KOB OOKOBBIX CTOPOH, CUATAs OT OCHOBAHUS.

47. ITocTpouTh MHOIOYTOJIBHUK, PABHBIN JAHHOMY.

Ykazanue. J[umaronansiMu pa30dUBaIOT JAaHHBIA MHOTOYIOJIBHUK Ha Tpe-
YTOJIbHUKMH.

48. IlocTpouTh 4e THIPEX YT OJdbHUK II0 TPEM €ro yIJIaM U JBYM CTO-
poHaM, 00pa3yoMMUM YeTBEPTHINA YIOJL.

V ka3auue. Hamo maiiTu gerBepToIil yrou.

49. To xe — 10 TpeM CTOPOHAM H JIBYM JUATOHAJIAM.

50. Iloctpours mapasaesorpamMM IO ABYM HEPABHBIM CTOPOHAM
M OJTHOM JTUaroHaJIu.

51. To ke — O CTOPOHE U ABYM THATOHAJISM.

52. To ke — mo ABYM AMArOHAJIAM M YIVIy MEXKIy HUMHU.

53. To ke — 10 OCHOBAHUIO, BHICOTE M JUATOHAJIH.

54. IToctponTh IPAMOYTOJAbHUK IO AUATOHAJIN U YIVIy MEXKIY Iua-
TOHaJIAMH.

55. ITocTpouts p 0 M 6 IO CTOPOHE U IMATOHAJIN.

56. To xe — 0 ABYM AHATOHAJISAM.

57. To ke — 110 BBICOTE W JUATOHAJIH.

58. To ke — mo yriiy m guaroHaJM, IPOXOAAIIEH Iepe3 3TOT yIroJl.

59. To ke — 0 AUAroHaM ¥ IPOTUBOJIEXKAIIEMY YIJIy.

60. To ke — 1o cymMMe JuaroHajeil u yriy, 00pa30BaHHOMY JHATrOHAJIBIO CO
CTOPOHOM.

61. IToctpouTh KBa ApaT o JAHHOM JAUATOHAJIM.

62. ITocTpouTrs T paileIlu 0 0 OCHOBAHUIO, IPUJIEKAIIEMY K HEMY YIJIy
U [AByM HemapaJlleJbHbIM CTOpPOHaM (MOryT OBbITH [Ba DElIeHWs, OJHO W HU
OZIHOTO).

63. To xe — 10 Pa3HOCTHM OCHOBAHUN, ABYM OOKOBBIM CTOPOHAM U OIHOM
JIMarOHAJIN.

64. To e — 1o 4YeTbIpeM CTOpPOHaM (BCerza M 3ajada BO3MOXKHA?).

65. To e — 110 OCHOBAHMIO, BBICOTE U ABYM JHATOHAJAM (yC/I0BHE BO3MOXK-
HOCTH).

66. To ke — 1O ABYM OCHOBAHMsIM U JBYM IUaroHajsM (yCJIOBHE BO3MOXK-
HOCTH).

67. Iloctpouts KBa P aT IO CyMMe CTOPOHBI C JUATOHAJIBIO.

68. To xe — 10 PA3HOCTH AMATOHATIU U CTOPOHBI.
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69. IToctponThr mapasgesorpaMM IO ABYM JUATOHAJISM H BBICOTE.

70. To xe — o cTOpoHe, CyMMe nuaroHaseil U yIly MeXKIy HUMM.

71. IlocTpouTh TPEYTOJBHUK II0 IBYM CTOPDOHAM U MeIuaHe, IIPOBEIEHHOMN K
TpeTbeil CTOpPOHe.

72. To ke — 110 OCHOBAHWIO, BHICOTE W M€/IMaHe, IIPOBE/IEHHON K OOKOBOIA
CTODOHE.

73. ITocTpouTh IPAMOYT OB HBI M TPEYrOJbHUK 10 TUIOTEHY3€ U CyM-
Me KaTeToB (HMCCIIeI0BaTh).

74. To xe — 1o TUMOTEHY3€ U PA3HOCTU KATETOB.

75. Hanbr qse Touku A u B, pacroyioxKeHHbIE 0 OJHY CTOPOHY OT JaHHOM
upamoit XY. Pacoioxurs Ha 3T0#1 npsimoit orpe3ok M N mamuoi giuHbl | Tax,
910661 qoMmanag AM + M N + N B 0ObLia HaMMeHbIIEH IJIAHBL.

Ykazauwue. [Ipubmmsum Touxky B K Touke A, nBurasi ee 1o NpsIMOW,
mapasmenbaoit XY, Ha paccrosiame, pasuoe M N.



T'nasa II

OKPY2XKHOCTDb

1. ®OPMA 1 ITIOJIO2KEHUE OKPY2KHOCTHU

103. [IpeanBsapurenbunoe 3amedanune. OUeBUAHO, UTO
gepe3 onHy TOUKy (A, puc. 113) MOXKHO MPOBECTH CKOJIBLKO YTOJHO OKPY K-
HOCTell: IEHTPbI MX MOXKHO Oparb mpou3BoiabHO. Uepe3 ase rTouku (A
u B, puc. 114) Toye MOXHO NPOBECTH CKOJBKO YTOMHO OKPY:KHOCTE,
HO UEHTPBHI WX HeJIb3sl OpaTh MPOU3BOJBHO, TAK KAK TOYKH, OJIMHAKOBO
yJIaJieHHbIe OT IBYX TOYeK A U B, JO/IKHBI JIeXKaTh Ha TEPIEHIUKYJISpE,
IPOBEJIEHHOM K OTpe3Ky AB, depes ero cepenuny (§58).

ITocmorpum Tenepb, MOMXKHO JIM TPOBECTH OKPYXKHOCThH Yepe3 TpHU
TOYKH.

104. Teopewma. YUepes Tpu TOUKH, He JieXKAINe Ha OTHON
OPSAMOI, MOXKHO MPOBECTA OKPY>KHOCTh M MPUTOM TOJBKO OJHY.
Yepes tpu Touku A, B, C (puc. 115), ne je-
JKAIKe HA OJHON MPAMOii (JIPYrUMU CI0BAMHU,
qepe3 sepiutbl AABC'), TOIBKO TOrIA MOXK-
HO TIPOBECTH OKPYKHOCTb, €CJIH CyIIECTBYeT
Takas derBepras Todka (J, KOTOpas OIHAa-
KoBO yaasieHa ot Touek A, B u C. Jlokaxewm,
YTO TaKas TOYKA CYNIECTBYET U TIPUTOM TOJb-
KO omHa. [yisi 3TOro mpuMeM BO BHUMAHWE,
YTO BCSKAs TOYKA, OJMHAKOBO YIAJCHHAS OT
Touek A m B, noikHa JieKarh Ha MepIeH-
nukyssipe M N, mpoBesieHHOM K cToporne AB
yepes ee cepeauny (§58); TOUHO Tak XKe BCs-
Kasi TOYKA, OJMHAKOBO YJAJIEHHAS OT TOYEK
B u C, momxHa JIeKaTh Ha, TEPIeH UKy Isape
PQ, nposenennom k cropone BC' [epes ee
cepenHy. 3HAYHUT, €CJU CYIIECTBYeT TOYKA,

Puc. 113
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OIMHAKOBO yzaajenHasi or Tpex todek A, B u C, T0 OHa J0JKHA JIEKATH
onuoepeMento u Ha M N, u #Ha P(@), 9T0 BO3MOYXKHO TOJHKO TOTJ/IA, KOTIA
OHA COBIAJAET C TOYKOM MMepecedenns: ITUX ABYX npambix. [Ipsvere M N
u P(Q) Bcerna mepecekaioTcsi, TaK KaK OHU TEPIEHIUKYJSPHBI K Tepece-
katommmces npambiM AB u BC (§78). Touka O ux mnepecedenus: u Oymer
TOYKOHN, OJUHAKOBO yaanenuoit or A, or B u ot C; 3HAYUT, €CJIU TPUMEM
9Ty TOYKY 3a IEHTP, & 3a paauyc Bo3bMeM orpe3ok OA (wmm OB, unn
0C), o okpyxuoctb npoiiger yepe3 rouku A, B u C. Tak kak npsambie
MN u PQ wmoryT mepecedncsi TOJBKO B OIHOM TOYKE, TO MEHTP TaKOH
OKPYKHOCTH MOXKET ObITh TOJILKO OJIWH, U [IJIHHA ee PAINYCa MOXKeT ObITh
TOJIBKO OJTHA; 3HAYUT, NCKOMAasd OKPY2KHOCTb — €/IMHCTBEHHASI.

Puc. 114 Puc. 115

Bameuanue. Eciu 661 Tpu Touku A, B u C (puc. 115) nexanu na
OJIHOH TIpsAMOii, TO meprneHauKyasapbl M N u P() Obuin Obl MapaJuie/ibHbI
", 3HAYUT, HEe MO/ ObI mepecedbcs. Ciie10BaTeILHO, Y€pe3 TPU TOYKH,
JeXKallue Ha OJIHON NpaMOil, HeJb3s NPOBECTH
OKPYKHOCTH.

Crnencrsue. Touka O (puc. 115), Haxomscs
Ha OJMHAKOBOM paccrosiium ot A u or C, 10/KHA
TaK)Ke JiexkaTh Ha MNepreHauKkyJspe RS, mpose- !
nmeaHoM K cropone AC uepe3 ee cepemuny. Ta-

KM 00pa3oM: mpu nepnenduxyaspa x cmoponam C D
MPey2orbHUKa, NPoedenHvle “wepe3 UT cepeduno, "
nepecexaomea 6 00notli mouxe.

105. Teopewma. Juamemp (AB, puc. 116),
nepnenduxyaapuoiti k¥ xopde (CD), deaum
amy xopdy u obe cmsazusaemvie €10 dYyau NONOAAM.

ITepernem geprex mo guamerpy AB Tak, 9T00BI €10 JieBasti 4aCTh yIaja
Ha mpaByio. Torma jieBast MOJYOKPYKHOCTb COBMECTUTCSI C TIPABOW TOJTY-
OKpYyKHOCTBIO, u neprenukysp K C noiiner mo K D. U3 storo cienyer,

A

B
Puc. 116
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gro Touka C, TpejcraBisionias coboil mepeceveHue MOTYOKPYKHOCTH
¢ KC,ynager va D; nosromy CK = KD;— BC =— BD;— AC =— AD.

106. O6parusie Teopemsbl. 1. Juamemp (AB), npose-
dennwit wepes cepeduny xropdu (CD ), nepnenduryaapen x amodi
xopde u deaum dyey, cmazusaemyro e, nonoaam (puc. 116).

2. Juamemp (AB), nposedennwili wepes cepeduny dyeu (CBD),
nepnenduryaapen ¥ ropde, cmsasusatoweli amy dyzay, u deaum
ee nonoaam.

O6a 3Tu TpeIoKEHNUsT JIETKO JOKA3BIBAIOTCS OT MPOTUBHOIO.

107. Teopewma. Ayeu (AC u BD, puc. 117), 3axarouertwie
Mmedncdy napanseavrvimu ropdamu (AB u CD), pashbi.

Ilepernem ueprex mo nuamerpy EF 1 AB. Torma Ha OCHOBaHWHU TIpe-
JBLIYIIEH TeOpeMbl MOYXKHO yTBEPXKAATh, 9T0 ToUKa A ymazer B B, Touka
C ymnager B D u, cnemoparesnbto, ayra AC copmecturcsi ¢ ayroit BD, T.e.
9T NYyTW PABHBI.

108. 3 agayqu.l) Pazdeaums dannyro dyey (AB, puc. 118) nonoaam.

CoenuHUB KOHIIBI Ayru xopoi AB, omycka- F

€M Ha Hee IEePIeHIUKYJIAP W3 HeHTpa U IIPOo-

JOMIKaeM ero nio mepecedenusi ¢ ayroit. ITo mo- C D

Ka3aHHOMY B TIPEIbIAyINel Teopeme, ayra AB

pa3mesnTcd 3TUM MNEePHEeHIUKYIAPOM IIOIIOJJIAaM.

Ecnu ke 1eHTp He HW3BECTEH, TOTJA K XOpIe o

AB cneyer TIpOBECTH MEPIEHIUKYJIISAD Yepe3 ee

cepenuny. A \/ B
E

2) Hadmu uewmp Jdannol oxpyscrocmu
(puc. 119).

B3sB Ha naHHO OKPYXKHOCTH Kakue-HUOYIb
Tpu Touku A, B u C, mpoBOJAT Yepe3 HUX JBe Puc. 117
xopbt, Hanpuvep AB u C B, u depe3 cepeauHbl
9TUX XOpJ, MPOBOJAAT K HuUM mnepreHaukyaapbt M N u PQ. Vckowmbrit

A )
NS

Puc. 118 Puc. 119

MEHTP, Oyydm OJuHAKOBO yjaajen or A, B u C, moiikeH jexarTbh U HA
MN u nma PQ; ciemoBare/ibHO, OH HAXOIUTCS B IE€PECEYEHUU ITUX
MePIEeHUKYJIISPOB, T. e. B Touke 0.
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2. BABUCHUMOCTBb ME2XK/Y AYIAMMU, XOPJAMMNI
N PACCTOAHNAMMNM XOPO OT HEHTPA

109. Teopewmbl. B 0dHOM KpY2e UAU 8 PABHBLT KPY2aAL:

1) ecau dyzu pasHvl, MO cmazusatouLue UT TOPObL PABHDL
u 00UHAK0B80 YdaseHvl OM UeHMpa,

2) ecau 0dee 0yau, MEHHLUWUE NOAYOKPYHCHOCTNU, HE DPASHDL,
Mo 60ALWaAA U3 HUT cma2usaemcs boavweti ropdoli u us obeux
Topd 60ABUWASR PACTIOAOHCEHA DAUIHCE K UESHITIDY.

1) Iycrs nyra AB pasua mayre CD (puc. 120), Tpebyercs n0Ka3aTh,
uro xopapl AB u C'D paBHbl, a Tak:ke paBHb! epreHaukyasipbl OF u OF,
OIyIIIeHHbIE U3 IIEHTPa HA XOP/IbI.

ITosepuem cexktop O AB BOkpyT 1ienTpa O B HAPABJIEHUH, YKA3AHHOM
CTPEJIKOM, Ha CTOIHKO, 4Tobbl paguyc OB cosman ¢ OC. Torma nyra BA
nodiger mo ayre C'D v BCIeJCTBHE WX PABEHCTBA 9TU JIYTU COBMECTATCS.
Suaunt, xopga AB coBmecturcs ¢ xopaoir CD u neprnengukynsp OF
cosrazier ¢ OF (u3 OHOI TOYKM MOXKHO ONYCTHTHh Ha HPIAMYIO TOJIBKO
oluH nepneHaukyssp), T.e. AB=CD u OFE = OF.

2) Iycrs myra AB (puc. 121) menbumie ayru CD, u mpurom obe
JIyTH MEHbIIIe MOJyOKPYKHOCTH; Tpebyercs J0Ka3aTh, 4rTo xopma AB
menbite xopasl C D, a neprenaukysp OFE 6onbiie neprnenaukyasipa OF.
OryioxkuM Ha Jyre
CD nyry CK, pas-

uyio AB, u mpose- ¢ F_N )

JIeM  BCIIOMOTaTeIb-
uyto xopay CK | ko- y A

TOpasi, MO JOKA3aH-
HOMY, paBHa XOp-
ne AB u ommHaxo-
BO C Hell yzjajeHa
OT lEeHTpa. Y Tpe- B B
yronpaukos COD u
COK p5Be CTODOHBI
OJTHOTO PaBHbI JABYM
cTOpOoHAaM APYroro (Kak PaJuychbl), & YIJIbl, 3aKJIIOYEHHBIE MEXKIY ITUMU
CTOPOHAMH, HE DABHBI; B 9TOM CJIy4ae, Kak Mbl 3HaeM (§52), mporus
6onbiero u3 yrioB, T.e. ZCOD, nomkHa jexarb OOJbINas CTOPOHA,
guagut, CD > CK, uw noromy CD > AB.

st nokazarenbcrsa Toro, uto OFE > OF | nposenem OLLCK u npu-
MeM BO BHUMaHUe, 9TO, 10 JokaszanHomy, OFE = OL; cienosarenbHO, HAM
nmocratouno cpasuuth OF ¢ OL. B mpamoyronbaoM Tpeyrombauke OF M
(mOKpBITOM Ha YepTexke mTpuxamu) runoreny3a OM Gonbiie karera OF;
vo OL > OM; 3uauut, u nogasuo OL > OF, u noromy OF > OF.

Teopema, moka3aHHAs HAMW JJisi O THOTO KPyTra, OCTAETCS BEPHOI
M [Jisi PaBHBIX KPYrOB, MOTOMY 9YTO TaKWe KPYTH OJWH OT JIPYroro
OTJINYAIOTCST TOJBKO MOJOKEHUEM.

<
s

Puc. 120 Puc. 121
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110. O6parusie TeopeMmbl. Tak Kak B HPeAbLIYIIEM Ia-
parpade paccMOTPEHBI BCEBO3MOYKHBIE B3AWMHO WCKJIIOUAIONINE CIIyYan
OTHOCHUTEJIbHO CPABHUTEIbHON BEJIMYUHBI IBYX Iy OJHOTO PaJINyCca, IpHU-
YeM MOJIYYUJIMCh B3AUMHO MCKJIIOYAOIINE BBIBOJABI OTHOCUTEIHHO CPaB-
HUTEILHOM BEJWYHHBI XOPI W PACCTOSHHN WX OT IEHTPA, TO OOpaTHbLIE
OpensIozKeHud MOJIZKHBI 6I)ITI) BEPHBI, & UMEHHO:

B 0dHOM KpY2e uAU 8 PABHBLT KPY2a.L:

1) paenwie Topdv, 00UHAK0B0 YdaseHbBL O UEHMPA U CMA2U-
sarom pasHovie dyau,

2) xopdvl, 00UHAKOB0 YOAAEHHDBIE O UEHMPA, PABHDBL U CTNS-
2usarom pasHvie dyau;

3) u3 deyx nepasHwvLr TOPd HéALWaAR BaudHCce K UEHMPY U CMs-
2usaem b6oavwylo dyay;

4) w3 deyx xopd, HeOdUHAKOB0 YOAAEHHBLT OM UEHINPA, Ma,
Komopas baudce ¥ uenmpy, boavwe u cmsazusaem 60ABULYIO
dyay.

STI/I IPEeaJIOKEHUA JIETKO JOKA3bIBAIOTCA OT
nporusHOro. Hanpumep, mjis 1oKa3areancTBa
EpBOTO M3 HUX PACCYXKIAEM TaK: €CIu Obl

D JaHHbIE XOP/Ibl CTATUBAJINA HEPABHBIE IYTH, TO,

c COTJIACHO MPsiMO#l Teopeme, OHU ObLIM ObI HE
VA pPaBHBI, YTO MPOTUBOPEUUT YCJIOBUIO; 3HAUUT,
A B PaBHBIE XOPAbI JOJIZKHbI CTATUBATH PAaBHbIC ITy-

v TW; & €CJU AYTHW PAaBHBI, TO, COTJIACHO MPIMOit

Puc. 122 TeopeMe, CTATUBAIOIINE UX XOPAbI OJUHAKOBO
yaaJeHBbI OT TEHTPA.

111. Teopema. Jduamemp ecmsv nHauboavwas u3 ropd.

Eciu coemuuum ¢ nearpoM O KOHIBI KaKOW-HUOY/Ib XOPIbI, HE IIPO-
XOZIsIEH depe3 1eHTp, Hampumep xopasl AB (puc. 122), To momydmm
rpeyronibiuk AOB, B KOTOPOM OJ[HAa CTOPOHA €CTh 3T XOpIa, & JIBE
apyrue — paauycbl. Ho B TpeyrombHUKE KaxK7Aasi CTOPOHA MEHee CyMMbI
JIBYX IPYTUX CTOPOH; CJI€IOBATENbHO, Xopha ADB MeHee CyMMBbI ABYX
paauycoB, Torma Kak Beskuit quamerp C'D paBeH cymme IBYX PaJinyCoB.
3HauuT, guaMerp OOJIbIllEe BCIKON XOpIbI, HE IMPOXOISINEl Yepe3 IeHTp.
Ho tak Kax guameTp eCTh TOXKE XOp/ia, TO MOKHO CKa3aTh, YTO JTUAMETP
€CTb HAmOOJIbIAs U3 XOP/I.

3. BBAUMHOE PACIIOJIOXKEHUE ITPSIMO
n OKPY2KHOCTN

112. IIpsmast u OKPYKHOCTH MOTYT, OUYEBHUIHO, HAXOIUTHCS TOTHKO
B CJIEIYIOIUX TPEX OTHOCUTENBHBIX TTOJOKEHUSX:

1) Paccmoanue (OC) uewmpa om npamoti (AB) (m.e. dauna nep-
nenduryaspa OC, onyuwennozo u3 yenmpa He Npamyo) Goavwe paduyca
oxpyoicnoemu, (puc. 123). Torna Touka C' npsaMoil yjgajeHa OT HEHTPA
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Gosibllle, YeM Ha PAIUyC, U MOTOMY c
JIEZKUT BHE KpyTa. Tak Kak BCe OCTasIb-
HbIe TOYKM TpsAMON yraamenbr or O
eme 6osiee, yem Touka C (HAKJIOHHBIE
JUIMHHEE MEePHeHIUKYJIApa), TO OHHU
BCE JIEJKAT BHE KPYra; 3HAUWT, TOTIA
OpsiMasi He UMeeT HUKAKHUX TO4YeK, 00- Y
MUAX C OKPYZKHOCTBIO.

2) Paccmosanue (OC) uenmpa om
npamoti menvwe paduyca. B srom ciry-
gae (puc. 124) Touka C jexuT BHY-
TPU KPyTa, ¥ TOT/1a, 0Y4E€BUIHO, IPAMAA Puc. 123
C OKPY?KHOCTBIO II€PECEKACTCS.

3) Paccmosnue (OC) yenmpa om npamoii pasno paduycy. Torna Touxa
C (puc. 125) npuHAJIEKUT U NIPAMOIl U OKPYKHOCTH, BCE K€ OCTaJIbHbIE
TOYKM TIPsAMOi, Oyaydn yaasenbr or O 6osee, dem touyka C', jiekaT BHE
Kpyra. BHa‘{I/IT, B 3TOM Cj1y4dae npdMad U OKPY?KHOCTHb UMEIOT TOJTbKO OJIHY
OOIIyI0 TOYKY, UMEHHO Ty, KOTOPasi CJIY?KUT OCHOBAHUEM TIEPIIEHINKY IS
pa, OIYIIEHHOIO U3 IIEHTPA HA MPSMYIO.

Takast mpsiMast, KOTOPasi C OKPY?KHOCTHIO MMEET TOJTHKO ONHY OOIIyTO
TOYKY, Ha3bIBACTCA KacaTeJabHOH K OKPYZKHOCTH; O6Hla,ﬂ TOYKa Ha3bIBa€T-
Csl TOYKOM KacaHWsl.

113. OTHOCHUTE/BHO KAaCATEJIBbHON MBI JOKAXKEM CJIEIYIOIIHe B €
TeopeMbl (mpsamyio u obparayo) (puc. 126):

1) ecau npamas (MN) nepnenduxyaspra x paduycy (OA)
8 konue ezo (A), nescautem HG OKPYHCHOCTIU, TNO OHA KACAEMNCA
oxpyoscrocmu, u obparto (puc. 126).

C
/—\ A B
4 C

B

Q
Q

Puc. 124 Puc. 125

2) ecyiu mpsiMasi KacaeTcsi OKPY»KHOCTH, TO PaJUyC, IPOBEJEH-
HBIIl B TOYKY KacaHUus, [IEPIEHIUKYISAPEH K HEMH.

1) Touka A, KaK KOHeI| paJInyca, JIEKAIINHA HA OKPYKHOCTH, TIPUHA]I-
JIEZKUT 3TOU OKPYZKHOCTH; B TO XK€ BpPeMs OHA INPUHAJIEIKUT U IPAMON
MN. 3uagut, 3Ta TOYKa €CTh 00INas y OKPY:KHOCTH U Tpsmoii. Bee xe
ocrasibuble TOUKY npsimoit M N, kak B, C' u npyrue, orcrosit ot neatpa O
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Jasblie, 9eM Ha paauyc (tak kak orpesku OB, OC, ..., KaK HaKJIOHHbIE,
Goubiiie neprueHauKysipa OA), u IOTOMY OHU JIEKAT BHE OKPYKHOCTH.
Takum obpasom, y npamoit M N ecrb TobKO omHa Touka (A), obiias
C OKPY?KHOCTBIO, ¥, 3HAYUT, npsiMmasg M N ecTb KacaTebHas.

E A
E
A B
M < N O o D lC
& D
0O
A B
M F B
Puc. 126 Puc. 127 Puc. 128

2) Eciu M N kacaercst OKpYy>KHOCTH B TO4YKe A, TO Bce ocrasibHBIE
TOYKH ITOM TPAMOI JIOJIZKHBI JIEYKATH BHE OKPYKHOCTH: BCJIEJCTBUE ITOTO
orpesku OB, OC, ... 6onbuie paguyca OA (touka O ecTh HEHTD OKPY K-
HOCTH). 3HAYUT, STOT PAAUYC €CTh HA M M € H b [ U i U3 OTPE3KOB, COE/IU-
usomux 109Ky O ¢ moboit Toukoit mpsimoit M N, u moromy OALMN.

114. Teopewma. Eciu kacaTeJdbHada mapajuiejibHa Xope, TO
TOYKA KacaHWUs JEJIUT AYTYy, CTATUBAEMYIO XOP/oii, momojgam.

Mycrs upsimas AB kacaercs okpyzkuoctu B Touke M (puc. 127)
u mapasnenbaa xopae C'D; tpebyercsi nokazars, uro —CM = —MD.

IIposens gepe3 Touky Kacanus auamerp M E, 6yaem umers: EM 1 AB
u, cneposarensuo, EM 1 CD; nosromy —CM = —MD.

115. 3B amada. Iposecmu Kacameavhyro ¥ 0aGHHOT OKPYIHCHOCTIU
O napaaseavho dannoti npamoid AB (puc. 128).

Onyckaem Ha AB u3 nearpa O nepnengukyiagap OC u depe3 TOUKY
D, B KOTOpO# 3TOT MEPNEHIUKYIAP TIEPECEKACTCA C OKPYKHOCTBIO, TIPO-
soguMm EF||AB. Vckomas kacarenbHas Oyaer EF. JleficTBuTebHO, TaK
kak OCLAB u EF||AB, o EFLOD, a npsmas, nepueHauky/spHasi
K PaJuycy B KOHIIE €ro, JIeKAIeM Ha OKPYKHOCTH, €CTh KaCATeIbHA.

116. Comupsi>keHne ayru ¢ IIpAMOil mim ¢ Apyrou myroii. [Ipu
BBIYEPUYUBAHUY NIPAMBIX JIMHUH U JIyT OKPY2KHOCTEHl NMPUHATO TOBOPUTH,
uyro npamas AB (puc. 129) u nyra okpyxuoctu BC, cxoasiiuecs B TOUKe
B, conpsi>KeHBbl, ecjid B 9TOM TOYKe OHU KACAIOTCA JAPYT APYTa.

Jee nyru AB u BC (puc. 130), cxonsimuecsi B Touke B, conpsizkeHsl,
€CJIi B 3TOH TOYKEe MMeloT 001yfo kacaresbuyio DE.

Hns conpsizkenust npsAMoii ¢ ayroit Heo6xoaumo (§ 113), uTo6sl neHTp
OKDPY2KHOCTH, KOTOPOH NPUHAJJIEKUT IyTa, JieKajl Ha MePIeHIUKYJIApe
K IIPAMOMH, BOCCTABJIEHHOM W3 TOYKU CONPAKEHUA.

Hns conpsikeHus OfHON Ayru ¢ apyroi myroit Heobxozumo (§113),
4TOOBI IIEHTPHI IBYX OKPYKHOCTEH, KOTOPBIM IPUHAJIEXKAT IYTH, JIeXKAIN
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Ha NIPSAMOM, MPOXOAIIEH Yepe3 TOUKY CONPSAKEeHUs U NepHeH UKy IAPHON
K obuieil kacarenbHoit tux ayr. Compsikenuwe AByX JuHEE (OpaMoi

D

0 0,

C
Puc. 129 Puc. 130

C Ayroil wiu ABYX JyT) JEJaeT MEePexoj C OAHOIM JIMHWUM Ha APYTryIo
IJIABHBIM, 6€3 BBICTYTIOB; OHO MPAKTUKYETCs, HAIIPUMED, IIPU YyCTPOACTBE
3aKPYIJIEHUH KeJIe3HOIOPOXKHBIX UM TPAMBAWHBIX ITyTeil.

4. BBAUMHOE PACIIOJIOKEHUE ZIBYX
OKPY2KHOCTEN

117. Onpenenenwne. Ecin nBe OKPYy:KHOCTH WMEIOT TOJIBKO
OZIHY OOIIYI0 TOYKY, TO TOBOPST, YTO OHU KACAFOTCSI; €CJIH XKe JBE OKPY K-
HOCTH MMEIOT JBe OOIe TOYKH, TO TOBOPSAT, YTO OHU IePeCceKaroTCsl.

Tpex o6LMX TOUEK JBE HECIUBAIOLINECS OKPYKHOCTH UMETh He MOI'YT,
HOTOMY YTO B IPOTHBHOM CJIydae 4Yepe3 TPH TOYKH MOMKHO OBbLIO ObI
[POBECTH JIBE PA3JIMYHBIE OKPY’KHOCTH, YTO HEBO3MOXKHO (§ 104).

Byznem Ha3bBaTh JIMHUEH LEHTPOB GECKOHEYHYIO NPSAMYIO, [IPOXOJsi-
IIYI0 Yepe3 MEHTPBI JBYX OKPYKHOCTEI.

118. Teopewma. Ecau dse oxkpyscrhocmu (puc. 131) umerom
obwyro moury (A), PacnoaoHCEeHHY 6HE AUHUU UEHMPOS, MO
oHu umerom eule u dpyayro obuwyro moury (A1), cummempuuHyro
¢ nepeoti OMHOCUIMEABHO AUHUY UEeHMPOS (1, CJIEJOBATEIbHO, TAKUE
OKPY2KHOCTH TI€PECEKAIOTCS ).

) ()

4,
Puc. 131
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JIuHUST LEHTPOB COHEP:KUT B cebe auamerpbl 0OeUX OKPYIKHOCTEN
¥ TTO3TOMY [TOJIZKHA, OBITH OCHI0 CUMMETPHUH BCell (DUTYPhI; TOITOMY OOIIei
TouKe A, Jexkaieil BHe JIMHUU [EHTPOB, JIOJXKHA COOTBETCTBOBATL CHM-
MeTpruYHas 00Iasi ToYKa A1, paclooKeHHas 110 APYIYI0 CTOPOHY OT OCH
cuMMerpur (Ha OZHOM TEPIEHIUKYJIIPe K JIMHUU 1IEHTPOB U Ha DPABHOM
PaCCTOSTHUY OT Hee).

M M
" - A Q
N N

Puc. 132 Puc. 133

Caencrsue. Obwan xopda (AA,, puc. 131) deyzx nepecexarowurca
oxpyscHocmeti NePneHOUKYAAPHA K AUHUL UEHITPOE U 0EAUCA €10 TIOTIOAAM.

119. Teopewma. Ecau dse okpyscrocmu umerom obwyro
mouky (A) Ha AUHUU UT UEHMPO8, MO OHU Kacaromes (puc. 132
u 133).

OKpy»KHOCTH HE MOT'YyT MMEeTh JPYroi o0Ieil TOYKN BHE JIMHWUU IIE€H-
TPOB, MOTOMY YTO B IIPOTUBHOM CJIy9ae OHU UMeJIH ObI eIle TPEeTHIO ODIIY 0
TOYKY MO JIPYTYIO CTOPOHY OT JINHUU EHTPOB U, CJIEJ0BATEIHHO, JOJIKHDI
6butn Obl cauTbed. OHE HE MOUYT WMeTh Jpyroi oOIiell TOYKW U Ha
JIMHUY TIEHTPOB, TaK KAK, WMesl HA JTON JIMHUU 1Be OOIue TOYKU, OHU
JIOJKHBI ObLITH Obl MMeTh U ODIIYI0 XOP/y, COEIMHSIONIYI0 3TH TOYKH.
Ho xoppa, mpoxojisinast gepe3 meHTpbI, T0KHA ObITh JHAMETPOM; eCJIn
K€ OKPYKHOCTH WMMEIOT OOIuii JuaMeTp, TO OHU CJAUBAIOTCS B OIHY
OKPYKHOCTb.

Sameuanune. Kacanne IByX OKpyKHOCTeH HA3HIBAETCS BHEIITHUAM,
€CJIM OKPY2KHOCTH DACIIOJIOXKEHbI O/[Ha BHE apyroit (puc. 132), u BHyTpeH-
HUM, €CJI OJIHA U3 OKPYZKHOCTeH JIeKuT BHyTpu Apyroil (puc. 133).

120. Teopewma (obparnas npenpiaymeii). Ecau dee oxpyorc-
nocmu Kacaromes (B rouke A, puc. 132 u 133), mo moura xacarus
AEHCUM HA AUHUY UEHTTLPOS.

Touka A He MOXKeT JieXKaThb BHE JIMHUH IEHTPOB, MOTOMY YTO B IPO-
TUBHOM CJIy4ae OKPYKHOCTH MMEJHU Obl elle JAPYTryio OOIMyI0 TOYKY, 9TO
MTPOTUBOPEYUT YCJIOBHUIO TEOPEMBI.

121. CanencrBue. J6e Kacaousuecs oxpyscHOCU umeom ob-
WYI0 KACAMEABHYI 8 ToYKe KACAHUA, TIOTOMY 9TO, €CJIA MPOBEIEeM depes
TouKy Kacauus npaMmyio MN (puc. 132 u 133), nepreHauKyJsipHYIO
K paaunycy OA, 10 3Ta npsiMmast Oy1eT TaKyKe MEePHeHINKYJIsIPHA U K PaJivi-
ycy O1 A.
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_d d
R, O

Puc. 134 Puc. 135

122. Pasauunble ciiydal B3aUMHOI'O PacCIOJIOXKEHUA ABYX OK-
py>xkHocteit. 0603HaUNM PAIUYCHI IBYX OKpY2KHOCTEH OykBamu R u Ry
¥ PACCTOsTHME MEXK/Iy WX mneHrpavu O0ykBoii d. Paccmorpum, KakoBa 3aBu-
CUMOCTb MEXKJY ITHMU BEJIMYUHAMU B PA3JUYHBIX CIIydasix B3aUMHOTO
PACIIOJIOKEHNUs JIBYX OKPYKHOCTEH. DTUX CIIyIaeB MOKHO yKa3aTh IIsITh,
a UMEHHO:

1) OkpyXHOCTH JieXXaT OJHA BHE APYroi, HE Ka-
casicb (puc. 134); B arom ciydae, oueBuzano, d > R + Ry.

2) OKpyKHOCTH UMEIOT BHemHee Kacauue (puc. 135);
torma d = R + Ry, Tak KaK TOYKa KaCAHUs JEKUT HA, JUHUN IIEHTPOB.

3) OkpyxHuocTu nmepecexawrcs (puc. 131); rorna d < R+
+R; u B 10 x)e Bpems d > R— Ry, noromy uro 8 AOAO;*) cropona OO0y,
paBHas d, MEHbIIIE CYMMBbI, HO OOJIbIIIE PA3HOCTH JABYX IPYTUX CTOPOH,
paBHbIX paguycam R u R;.

4) OKpyKHOCTH UMEIT BHyTpeHHee Kacauue (puc. 133);
B 3ToM ciaydae d = R — R;, mOTOMY 9TO TOYKa KACAHUs JIEXKUT HA JINHUU
[IEHTPOB.

5) OnHa OKPYXHOCTH JIEXKUT BHYTDH ADPYTrOih, HE
kKacascb (puc. 136); To-
roa, odesugHo, d < R—

—Ry, u B 4acTHOM Ciydae
d = 0, xorma ueHTpbl 0be-
UX OKPYZKHOCTEell CIIUBaIOT-
ca (Takwe OKDPYXKHOCTH Ha-
3BIBAIOTCS KOHIEHTPUIECKHU-
MH).
BamMeuanue. Vuaa-
IIUMCST TIPEJITIATAETCsl IPOBe-
PHUTH PABUJILHOCTE OO pPATHBIX MpPeAJOKEHHUH, a UMEHHO:

1) Ecau d > R+ Ry, mo okpystchocmu pacnososcens, 00na ene dpyzot,
HE KACAACH.

2) Ecau d = R+ Ry, mo 0KpyscHOCIU KACAOMCA U3EHE.

3) Ecaud < R+ Ry, u 6 mo oice apema d > R— Ry, mo okpyosicrocmu
NePecexaromca.

Puc. 136

*)Ha puc. 131 nposectu npamsie OA u O1 A.
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4) Ecau d = R — Ry, Mo 0KpYys’CHOCIIU KACAOMEA USHYMPU.

5) Ecau d < R — Ry, mo 0dna okpyscHocmb aedcum ewympu 0pyeod,
He Kacaacy.

Bce sty npesjioykeHns JIErKO TOKA3bIBAIOTCS OT IPOTUBHOIO.

5. BIMCAHHBIE 1 HEKOTOPBIE JPYT'UE VI'JIBI.
IIOCTPOEHUE KACATEJIbHOU

123. BuucaHHBIH yrosg. Yrosi, oOpa30BaHHBIN IBYMs XOpJAaMH,
HUCXONANIUMA U3 OIHOW TOYKH OKPYKHOCTH, HA3BIBAETCS BIIMCAHHBIM
yraom. Takos, nanpumep, yron ABC (puc. 137).

B B
o o
A A
C
C D
Puc. 137 Puc. 138

O BIOHCAHHOM yTJle MPWHSTO TOBOPUTH, YTO OH ONUPAETCsS HA JyTY,
3aKJIIOUEHHYI0 MexKy ero cropoHamu. Tak, yron ABC ommpaercsa Ha
nyry AC.

124. Teopewa. Broumcanabiii yros msmepsercsd MOJOBUHOI
JAYyTH, HA KOTOPYIO OH ONMUPAETCs. JTy TeOpeMy Ha0 MOHUMATH TaK:
BIIMCAHHBII YroJl COJAEP:KUT B cebe CTOJIbKO YIJIOBBIX I'DAJyCOB, MUHYT
U CEKYHJI, CKOJBKO JYTOBBIX I'PAIyCOB, MUHYT M CEKYHJ| 3aKJIOYAETCs
B TIOJIOBWHE JIyT'H, HA KOTOPYIO OH OTMUPAETCSI.

IIpu mokazaresbCTBE TEOPEMBI PACCMOTPUM OCOOO0 TPHU CIIyUasi:

1) Lentp O (puc. 137) nexxkur Ha cTopoHe Brucansoro yria ABC.
IIposenst pamuyc AO, vbl onyuum AAOB, B xoropom OA = OB (kak
pazmycol), u, caegosarenbio, ZABO = ZBAOQO. Ilo OTHONIEHHIO K 3TOMY
tpeyrosbauKy yron AOC' ecTh BHEITHMIA, TOITOMY OH PABEH CyMMe YIJIOB
ABO w BAO wu, 3nauut, paset asym yriaam ABQO; nostomy yron ABO
paBen Mo Ji0B U He 1eaTpaabaoro yrina AOC. Ho yron AOC uzmepsiercst
ayroit AC, T.e. OH COZEpKUT B cebe CTOMBKO YIJIOBBIX TPAJLyCOB, MUHYT
U CEKYHJI, CKOJIbKO JIyTOBBIX I'PaJIyCOB, MUHYT U CEKYHJ COJIEPKUTCS B Iy-
re AC; crnenoBarenbHo, Buucaubii yron ABC usMepsiercs MOJIOBUHON
nyru AC.

2) IenTp O nexxur Mexkay cropoHamu srucanuoro yriua ABC (puc.138).



I1.5. BMUCAHHBIE YIJIBL. TIOCTPOEHUE KACATEJIBHOI 89

IIposenss nuamerp BD, mbr paspenum yron ABC ua jBa yria, u3
KOTOPBIX, MO JTOKA3aHHOMY, OJWH W3Mepsiercs moyioBuHOil nyru AD, a
napyroii — nonosunoit nyru DC'; cnenoBarenbHo, yron ABC w3mepsiercst

1
CyMMOit §vAD + §vDC’, a 9Ta CyMMa PaBHA

1 1
5(—AD+-D0O), re S—AC.

X

D

Puc. 139 Puc. 140
Puc. 141

3) Lenrp O nexur BHe Buucanuoro yriaa ABC (puc. 139). Ilposens
auamerp BD, Mbl Oy/ieM uMeTh:

LABC = LABD — ZCBD.

Ho yriiet ABD u CBD wusmepsiioTcsi, TIO0 JOKA3aHHOMY, MOJIOBHHA~
vu ayr AD u CD; cnenoBarenbuo, yron ABC u3mepsiercss pa3HOCTHIO

1 1
§vAD — §vCD, a 3Ta Pa3HOCTh PaBHA §(vAD ——CD), 1.e. §vAC’.

125. Canencreusa 1) Bece enucannvie yaav, ONUPaOWUECs Ha
00ny u my oice dyey, pasrv, mestcdy coboti (puc. 140), TOTOMY ITO KarXK IbIii
U3 HUX U3MEPsieTCs TOJIOBUHOM OAHO#M W TOi ke ayru. Eciau Benmwmdauny
OJIHOTO M3 TAKWX YIJIOB ODO3HAYMM @, TO MOYKHO CKa3aTh, YTO CETMEHT
AmB, NOKpBHITHI Ha Yeprexke IITpUXaMu, BMemiaeT B cebs yrod,
paBHBIH a.

2) Beakuti enucannwili yzoa, onuparowutics na Juamemp, ecms npsi-
Mot (puc. 141), mOTOMY UTO KasKJbI# TAKOH yroJl n3MepsieTcsi TOJIOBHHOM
MOJIyOKPY?KHOCTHU U, CJIJ0BATEIHLHO, comepxkut 90°.

126. Banaga. Iocmpoums npamoyzorvHbili MPEY20ALHUK TO
2unomenyse a u kamemy b (puc. 142).

Ha xakoit-uubyap npsmoit M N orinoxum AB = a, na AB onuiem
MOJIyOKPY?KHOCTD. 3aTeM MPOBOMM YTy PAJINyCOM, PABHBIM b, C TIEHTPOM
B Touke A (wmu B).

TO‘{Ky IIepecedYeHud C TIOJTYOKPYZKHOCTHU U AYTU COCIUHUM C KOHI[AMU
nuamerpa AB. Tpeyronpauk ABC 6yzner uckowmbiii, Tak Kak yron C —
NpPsIMOIA, @ SIBJISIETCs THIIOTEHY 301, a b — KareToM.



90 Iz II. OKPY2KHOCTD

b M
A a B N

Puc. 142

127. Banmaua. Mz xonya A (puc. 143) dannozo aywa AB, ne
NPOGOAANCAA €20, BOCCTNABUMY K HEMY NEPNEHOUKYAAD.

BosbmMem BHE TpsMOil KaKyI0-JH00 TOUKY
O Ttak, 9700l OKPYKHOCTD C TIEHTPOM B 3TOIM
TOYKE W PATUYCOM, paBHBIM OTpe3Ky OA,
nepecekya jya AB B kakoii-nmubo touke C.
Yepes sty Touky C mposegem mumamerp CD D
u koren, ero D coegunum ¢ A. Ilpamas AD
€CTh UCKOMBIH MEPIEHJIUKYJISAD, TOTOMY YTO
yron A mpsMmoii, KaK BIUCAHHBIA W OMUPAIO-
muica Ha OUAMeTD. A\_/C B

128. 3Bagaua. Yepes dannyro mouxy
nposecmu K 0aHHOT OKPYHCHOCTNU KACAGMEND- Puc. 143
Hyro. PaccMorpum JiBa cirydasi:

1) Januwasa touka (C,puc.144) nexkut Ha caMOil OKpyxk-
H o ¢ 1 u. Torga yepes Hee MPOBOIUM PAIUYC U Yepe3 Kouerl ero C' cTpoum
neprneHanKyasap AB Kk 3roMmy pajamycy (Tak, Kak yKa3aHO B MpeIbIAyIeit
3aza4e).

2) Dauuas touka (A, puc. 145) 1eXUT BHE OKPYXKHO-
cru (uenrpa O). Torma, coemunane A ¢ O, neaum AQ mornosam B TOUKE
O; u c teaTpoM B 310i Touke paguycoM OO OMUCHIBAEM OKPYKHOCTD.
Yepes Touku B u By, B KOTOPBIX 3T OKPYKHOCTH TIEPECEKACTCS C TAHHOMA,
npoBouM TipsiMbie AB u ABj. 9Tu npsiMbie u OyyT KacaTelbHBIMU, TaK
kak yriibl OBA u OB A, Kak ONUPAIONINecs Ha, THAMETD, — IpsiMbIe.

Cnenpcrsue. Jse Kacamesvroe, NPOoSEIEHHBIE K OKPYHCHOCTIUY U3
MOYKY 6He ee, PABHbL U 06PA3YIOM PasHvLle Yeabl ¢ NPAMOL, coedunarowet
MY MOYKY C UYUEHMPOM, UYTO CJIEJYET W3 PABEHCTBA MPIMOYTOJIHHBIX
tpeyronbankos AOB u AOB; (puc. 145).

129. 3Bapgaua. K deym oxpyorcrnocmam O u O nposecmu obugyro
xacamenvnyto (puc. 146).

1) A wauus. lpeanonoxum, uro 3agaga pemena. [Iycrs AB 6yner
obias kacaresbHasi, A u B — touku kacanusi. O4YeBHIHO, YTO eCjiu
Mbl HafiieM ONHY W3 3TUX TOYEK, HampuMep A, TO 3arem JIerKo Haii-
nem u gpyryio. [Iposenem paguycet OA u O1B. 9tu paauycer, Oyayun
MEPIIEHIUKYJISIPHBI K OOIIel Kacare/bHOMN, HMapaJjijielbHbl MeXK 1y co0oif;
noaromy, ecau u3 Op nposegem O1C||BA, to tpeyronsauk OCO; Gyzner
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A 4 B
@

Puc. 144

—

B. RN
\
\
] /
4
Bl\\ -

-

Puc. 145

NPAMOYTOJNbHBIN C IPIMBIM yTJIOM Tipu BepinuHe C'; BCIEICTBUAE ITO-
ro, eciu omwmiiieM ¢ neaTpoM B Touke O pasguycom OC OKPYKHOCTH, TO OHA
6yaer kacarbes npamoit O1C B Touke C. Pannyc aToit BcomorareabHOMN
okpyx)uocTu u3Becred: oH paseH OA — CA = OA — O1 B, 1.e. ou paBeH
Pa3HOCTH PAJUYCOB TAHHBIX OKPYKHOCTEH.

IToctpoenune. Takum 00pa3oM, MOCTPOEHUE MOYKHO BBITIOJHUTH
TaK: ONHUCbIBAE€M OKPYZXKHOCTH C TEH-
TpoM B Touke () PAIUYCOM, PABHBIM
pPa3sHOCTH JAHHBIX paguycos; u3z Oj
MIPOBOAYM K 3TONW OKPYXKHOCTH KaCa-
resibayio O1C (cnocoboM, yKazaHHBIM
B OpeblayIeli 3amade); depe3 TOY-
Ky kacauus C mposoaum paguyc OC
U TIPOJIOJIZKAEM €r0 JI0 BCTPEYH C JIaH-
HON OKpY2KHOCTBIO B Touke A. Hako-

men, u3 A nposogum AB napaiiienbHo
Cco;, Puc. 146

CoBepIIIeHHO TaKUM K€ CIocoOOM
MBI MOXKEM TIOCTPOWTH APYTyi obmiyo kacartenbuyio A;B;. Ilpswbre
AB u A;B; Ha3bBalOTCI BHEIIHUMM OOIIUMHU KACATEJbHBIMU JIBYX
OKPYKHOCTEM.

MoKHO ellie TPOBECTH JIBE€ BHYTPEHHUE KACATEIbHBIE CJIEIYIOMUM 00-
pasowm (puc. 147).

2) A uaawu3s. Ipeanonoxum, 9ro 3anada pemena. Ilycrs AB Gyner
nuckomasi kacareiabuasi. [Iposemem paauycoet OA u O1 B B Touku kacanus A
u B. 91u paanycer, Oy/iy4n 00a nmepneHanKyJisipHbl K 00111eil KacaTeTbHOi,
napaJiie/ibHbl MEXK Iy CODOii.

MMosromy, eciu uz O nposemem O1C||BA u upomomxum OA 1o
nepecevenus: ¢ O1C B Touke C, ro OC 6yner nepnenaukyispen Kk O1C,
BCJIEICTBHE 3TOTO OKPYXKHOCTh, onucanHas pagauycom OC' ¢ HeHTpoM
B mouke O, Oymer kacarbca mupsimoit O1C B touke C. Pammyc atoit
BCIIOMOTATEJIbHOM OKpYKHOCTH u3BecteH, on pasen: OA + AC = OA+
+0; B1, T.e. OH paBeH CyMMe PAJInyCOB TAHHBIX OKPYKHOCTEIA.
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Puc. 148

ITocrpoenune. Takum 0O6pa3oM, MOCTPOEHUE MOXKET ObITH BBITIOJI-
HEHO TaK: OMUCHIBAEM OKPYXKHOCTH C HEHTPOM B To4YKe O pajmycom,
PaBHBIM CyMMe JAHHBIX PaauycoB; u3 (OJp TPOBOANUM K 3TOH OKPYKHOCTH
kacarerapuyio O1C; Touky kacauust C' coenmnsiem ¢ O; HaKOHeIl, Yepe3
touKy A, B Koropoit OC mepecekaercs ¢ JaHHON OKPYKHOCTHIO, TTPOBOIAM
ABJ|CO; . TlonobHbIM ke crnocoBfOM MOXKHO TOCTPOUTH U JAPYTYIO OOIIY0
BHYTPEHHIOI0 KacaTeabHyo A B

130. Teopewma. 1) Yeoa (ABC, puc. 148), sepwura x0omopozo
ACHCUIN, BHYMPU KPY2a, U3MEPAEMCS NoaYycymmoti deyx dye (AC
u DE), u3 xomopux 00HA 3aKAI0OUEHE MEHCOY €20 CIMOPOHAMU,
a dpyzasn — medncdy NPodoaHCEHUAMU CITOPOH.

2) Yeoun (ABC, puc. 149), sepuuuna K0mopozo AeHcum 6He Kpy-
20 U CMOPOHbBL NEPECEKAIOMCA € OKPYHCHOCTNDIO, UIMEDPAETNCS
noaypasnocmovio deyr dye (AC w ED), saxaroueHnur mesrcoy
e20 CMOPOHAMU.

Ipoeeast xopay AD (Ha TOM W Ha JPYrOM 4YepTeXe), Mbl MOJy-
qnm AABD, 0THOCHTEIHLHO KOTOPOro paccMmarpuBaembrit yron ABC' ciy-
JKUT BHEITHWM, KOTJIA €r0 BEpINWHA JIEXKUT BHYTPH KpPyTa, W BHYTDEH-
HHUM, KOIJIa €r0 BEPIIUHA JIEKUT BHE Kpyra. [103ToMy B MEpBOM Ciiydae:
/ABC = LZADC+/DAE; Bo Bropom ciyuae: LZABC = ZADC—-Z/DAE.

Ho yriet ADC n DAE, Kak BOUCAHHbBIE, U3MEPSIIOTCS TIOJIOBUHAMU JIyT

AC w DE, nosromy yron ABC usMmepsieTcsi: B MEPBOM CJIy4ae CyMMOi

1 1 1

§vAC + avDE7 KOTOpasi PaBHA §(vAC’+ —DE), a BoO BTOpOM ciIy4ae
1 1 1

Pa3HOCTHIO §VAC — évDE, KOTOpas paBHa é(vAC’ ——DE).

131. Teopewma. Yeon (ACD, puc. 150 u 151), cocmasaertwviii
racameavHoti u ropdoti, usMePALMCA NOA0BUHOT dYyau, 3aKAI0-
wyeHHOol 8HYMPU HE20.

Ipeanonoxum cHagaa, 9ro xopaa C'D npoxoaur yepes uearp O, T.e.
970 3Ta X0pAa ecTh muamerp (puc. 150). Torma yron ACD — npsimMoii u,
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cremoBaresibuo, pasen 90° . Ho u mosoBuna nyru C'm D takzke paBaa 90°,
Tak Kak 1ejas gyra CmD, cocraBiisist TOTYOKPYKHOCTD, cogep:kut 180°.
3Ha4YuT, TEOPEMA OMPABIBIBAETCS B 9TOM YACTHOM CJIyYae.

Tenepb BO3bMeEM 00MIHIE Cy4ait (puc. 151),
korga xopga C'D He mpOXOAWUT 4Yepes3 MeHTP. B
Iposenss Torma guamerp CE, bl Oyaem
MMeTh: £

LACD = LACE — Z/DCE.

Vron ACE, Kak COCTaBJI€HHBIH KaCaTeJIbHOM
U IaMeTpOM, U3MepsieTcs, Mo JOKA3aHHOMY,
nososunoit nyru CDE; yron DC'E, kak Bru-
CaHHBIN, W3MepsieTcs MoJoBUHON ayru DE;
crenosarenbho, yron AC' D usmepsiercst pas-

HOCTBIO ivCDE — avDE, T. €. TIOJIOBUHOM

ayru CD. Puc. 149
TTomo6HBIM 2Ke 00pa30M MOYKHO J0KA3aTh,

gro Tynoit yron BCD (puc. 151), TakyKe COCTABJEHHBINH KacaTeIbHOMN

U XOpJIoii, u3Mmepsiercs: nmonoBuHoil ayru CnED; pa3Huiia B J0Ka3aTe/b-

CTBE TOJIBKO Ta, YTO ITOT YroOJl HAJIO PACCMATPUBATH HE KAK PA3HOCTH, a

Kak cymmy mpsimoro yria BCE u ocrporo ECD.

D E
m n D .
o o
A A B
C B C
Puc. 150 Puc. 151
132. Sanaga. Ha dannom ompesxe AB nocmpoums cezmenm,

emewarowutt dannoit yeon a (puc. 152).

A wau3. [Ipeanonoxum, 9To 3a7a9a perreHa; mycrtb cermeat AmB
Oyzer Takoi, KOTOPbIi BMemaer B cebsi yroj a, T.e. TaKOil, YTO BCAKUU
Brnucanubiii B Hero yron ACB pasen a. IIpoBenem BcromoraTesbHyIo
mpsamyio AE, KacareapHyI0 K OKpyuOCcTH B Touke A. Torma yrom BAE,
COCTABJIEHHBIII KacaTeJbHON M XOP/IOH, JIOJI?KEH PABHATHCS BIIMCAHHOMY
yriy ACB, Tak Kak W TOT, U JPYTOfl yroJl u3MepsieTCsi MOJOBUHON IyTru
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AnB. Tlpumem Terepb BO BHUMaHUE, YTO MEHTP O OKPYKHOCTHU JIOJIZKEH
JIexKaTh Ha nepreHaukysaspe DO, mpoBeeHHOM K 0Tpe3ky AB uepe3 ero
CepeInHy, U B TO YK€ BpeMsl OH JIOJIPKEH JIeXKaTh U Ha neprneraukyasape AQ,
BOCCTaBJIEHHOM K KacareibHON AF u3 Touku kKacanus. OTCroa BHIBOINM
CJIe/lyfolee MOCTPOEHHE.

ITocrpoenne. Ilpu xouue orpeska AB
¢ crpouM yrosi BAE, paBHbIil yriiy a; yepes cepe-
nuny AB upoBomum meprenaukysasasp DO u u3
TOYKH A BOCCTaBJsIEM NEPHEeHIUKYJassp K AF;
TOYKy mnepecedenuss O 3TUX JIBYX TEPIEHINKY-
JISIPOB TIPUHUMAaEM 3a IeHTp u paguycom AQ
OTIMCHIBAEM OKPYKHOCTbD.

Hokazarenasbctso. Cermenr AmB Oy-
JEeT MCKOMBIN, TIOTOMY YTO BCAKWNA BIINCAHHBIA
B HErO yroJi u3MepsieTcsi MoJIOBUHON ayru AnB,
a TIOJIOBWHA 3TOH JyrW W3MepsieT Tak:Ke U yroJ
BAE = a.

Sameuanue. Ha puc. 152 nocrpoen cer-
MEHT, PaCIOJIOKEHHbIH Bhime orpeska AB. Ta-
E KO »Ke CerMeHT MOXKeT OBITb IOCTPOEH U II0
Ipyryio ctopony orpeska AB. Takum oOpa3om,
MOXKHO CKa3aTh, UTO 2E0MEMPUUECKOE MECTMO
mouex, u3 xomopux dannoti ompeszorx AB euden
100 daHHBIM Y2a0M a, cocmoum u3 dyz Jdeyx
cezMenmos, u3 KOmopur kaicoul emeuwaem 6 ceba Yya0a a u 00uH
pacnososcen no 00wy cmopowy ompesxa AB, a dpyzoti — no dpyeyro
CMOopoHy,.

Puc. 152

3agauyyM Ha MOCTPOEHUE

133. MeToa reomerpudeckKux MecT. [ljist perieHnst MHOTUX 33,189
HA MMOCTPOEHNE MOXKHO C YCIIEXOM TPUMEHSITh MOHSITHE O eOMETPUIECKOM
MeCTe M OCHOBAHHBII Ha HEM METOA, Ir€eOMETPHICCKNX MECT. STOT METO,
u3BecTHbIH emie co Bpemen [limarona (IV Bek mo Hameii spsei), cocrout
B ciemyomieM. [lonoxkuM, 910 perenne mpejioXKeHHON 3a/1a9u CBOJIAT-
Cd K HaAXOXKIEHUIO HeKOTOpOﬁ TOYKH, KOTOpad ITOJIZKHaA YAOBJIETBOPATH
u3BeCTHBIM ycaoBusiM. OTOPOCHM U3 ITUX YCJIOBHI KAKOe-HUOY/Ib OHO;
TOT/IA 3a/1a4a CIITACTCs] HEOPEIeJIeHHOM, T. €. €fl MOXKeT Y/I0BJIeTBOPSTH
OeCYUCTIEHHOe MHOXKECTBO TOYEK. DTHU TOYKHM COCTABAT HEKOTOPOE TeOMEeT-
pudeckoe Mecto. IlocTpouM ero, eciiv 3TO OKaXKeTCsi BO3MOYKHBIM. 3aTeM
MpUMEeM BO BHUMAaHWE OTOPOIIEHHOE HAMW YCJIOBHE W OTKHUHEM KaKOe-
HUOYIb APYTOe; TOTAa 337a49a OyIeT CHOBA yIOBJIETBOPATHCH OECUUCIIeH-
HBIM MHOYKECTBOM TOYEK, KOTOPbIE COCTABAT HOBOE T€OMETPUYECKOE Me-
cro. ITocTrpoum ero, eciu 310 Bo3MOKHO. VIcKOMasi To4YKa, yIOBJIETBOPSIs
BCEM YCJIOBUSM, MOJIKHA JIEXKATh Ha 000MX MeOMETPUYIECKUX MECTax, T.e.
OHA, JTOJI?KHA HAXO/IUTHCS B UX TIEPECEUCHUH. 3a1a9a OKAXKETCsT BO3MOYKHOM
WM HEBO3MOXKHOM, CMOTPSI TI0 TOMY, TI€DECEKAIOTCs WM HET Hal/IeHHbIe
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reoMeTpHYecKre MecTa; ¥ 3a7a4a OyJeT UMeTh CTOIBKO PeIleHHi, CKOJIBKO
OKa2KeTCsl TO4YeK TepecedeHus. [IpuBemem Ha 3TOT METOJ OIWH MPUMEp,
KOTODPBIH BMeCTe ¢ TeM TMOKaKeT HaM, KaK WHOTJA MPUXOJUTCA BBOIUTH
B 4YepTeK BCIOMOTaTeJbHbIE JIMHUU C LEJbI0 NMPUHATh BO BHUMAaHUE BCe
JAHHbBIE YCJIOBUS 3aJa4H.

134. 3 amgaua. [locmpoums mpeyzosvHUK NO OCHOBAHUIO G, Y2AiY
npu sepuune A u cymme s 60KOBHLL CMOPOH.
Iycte ABC Oyzer HCKOMBIH TpEyroJbHUK M
(puc. 153). Yrobbl OpHUHATH BO BHUMAaHWE aH-
HYI0 CyMMYy OOKOBBIX CTODPOH, HpomosiKuMm BA
u ornoxkuMm BM = s. Ilposens MC, momyaum

BCroMorareabHbnii Tpeyroabauk BMC. Eciu mbr
[IOCTPOUM 3TOT TPEYTOJbHUK, TO 3aTEM JIEIKO ‘ M,

MMOCTPOUTH MCKOMBIH Tpeyronbauk ABC. ."\V‘/
IMoctpoenune tpeyrompauka BMC cBomurcs B (8
K HaxXO0XKIeHu1o Touku M.
Samerus, uro tpeyroibauk AMC paBHOOe-
napennbrii (AM = AC) u, cienosarensuo, ZM = Puc. 153

= %ZBAC (rak ®Kak LM + ZMCA = ZBAC), mMbl BAANM, 9YTO

Touka M HOJKHA YIOBJIETBODATH JABYM YCJOBUAM: 1) OHA yJajeHa oT
B Ha paccrosiaue s, 2) u3 Hee naHHBIA 0Tpe30oK BC BHIEH MO yriowm,

1
PaBHBIM §ZA. OrbpocuB BTOpPOE YCJIOBHE, MBI MOJIYIUM OECUUCTIEHHOE

MHOXKECTBO TO4YeK M, jiesKaIumx Ha OKPYKHOCTH, OMUCAHHON PAJIyCOM,
PaBHBbIM S, C IeHTpoM B Touke B. OrOpocuB mepBoe yCJIOBHE, MBI IO-
JIy9UM TakKxKe OeCUnCIeHHOe MHOXKECTBO TO4YeK M, jexammux Ha Iyre

1
cerMeHTa, MOcTpoeHHOro Ha BC u BMeIAOIIEro yroy, paBHbIA EZA.

TakuM 06pa3oM, HAXOXKJIeHUe TOYKU M CBOAUTCS K MOCTPOEHHIO JBYX
FeOMEeTPUIECKUX MECT, B3 KOTOPBIX KaKI0€ MbI TIOCTPOUTH yMeeM. 3a1a4a
OKasKeTCsl HEBO3MOYXKHOM, €CJTH 9TH FeOMETPUIECKHe MecTa He Oy/1yT UMeTh
001X TOYEK; 3ajada OyZerT MMeTh OJHO WM JBA PEIIeHHsi, CMOTPsI
[0 TOMY, KACAIOTCS WM K€ IMEPeCeKaroTCs ITH TeOMETPUYECKUE MECTa,
(na Hamem ueprexke mnojydarorca asa rTpeyroibuuka ABC u A; BC,
Y/IOBJIETBOPSIIOIINE YCIOBUSIM 3a/1a4H ).

WHuorma 3ajada CBOIUTCS HE K ONPEJETEHUIO TOYKH, a K HAXOXKJIEe-
HUIO MPSMOI, yIOBJIETBOPSIOIIEH HECKOIBKUM ycaoBusM. Ecau orbpocum
OJTHO W3 YCJIOBWA, TO TIOJyYUM OECUUCTEHHOE MHOXKECTBO MPSIMBIX; MPH
TOM MOXKET CJIyUUTbCsI, YTO ITHU TPIMbIE OMPEIENSIIOT HEKOTOPYIO JTHHUIO
(nanpumep, Bce OHEM OyAyT KACATEJIbHBIMU K HEKOTOPOH OKPY?KHOCTH).
OrbpocuB jpyroe ycjioBHe ¥ TMPHUHSB BO BHUMAHUE TO, KOTOPOE OBLIO
OTKHMHYTO paHee, Mbl TIOJIyIUM CHOBA OECUMCIIEHHOE MHOXKECTBO MPSIMBIX,
KOTOPbIE, OBITH MOYKET, OTPEIEIIAT HEKOTOPYIO APYTyio Juauto. [TocTpous,
€CJIH BO3MOXKHO, 9TH JIBe JIMHWM, MBI 3aT€M JIETKO HaiiJleM W HCKOMYIO
npsimyto. [IpuBenem npumep.
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135. Banaga. Ilposecmu cexkywyro x deym dannvim OKpYdIc-
nocmam O u O1 max, wmobvs wacmu cexywetd, 36aKA0MEHHDE SHYMPU
oxpyocHocmet, PABHAAUCH COOMBEMCMBEHHO danHvim ompeskam A u A;.

Eciu BO3bMEM TOJIBKO OJHO yCJIOBHE, HAPUMED, YTOOBI YaCTh CEKY-
1meit, exkarnas BHyTpu Kpyra O, paBHAIACDH G, TO TIOIyIUM OECUNCIEHHOe
MHOKECTBO CEKYIIUX, KOTOPBIE BCE JIOJIKHBI OBITH OIUHAKOBO YIAJEHBI OT
[EeHTPA 3TOr0 Kpyra (Tak Kak PaBHBIE XOPbI OJJMHAKOBO YAAJEHbI OT IIEH-
rpa). [Tosromy, eciu B kpyre O riae-HuOYAb IOCTPOMM XOPJY, PABHYIO a,
a 3aTeM PaJInyCcOM, PABHBIM PACCTOSHUIO 9TOM XOPIBI OT IIEHTPA, OMUIIEM
OKPYKHOCTb, KOHIIEHTPUYECKyto ¢ (), TO BCE CEeKyIIue, O KOTOPBIX UIET
peUb, JOJKHBI KACATHCSA ITON BCIIOMOTATEIbHON OKPYKHOCTH; TOJOOHBIM
o6pa3oM, MPUHSB BO BHUMAHUE TOJHKO BTOPOE YCJIOBUE, MBI YBUIUM, 9TO
MCKOMAsi CEKYIIast JOKHA KaCAThCsl BTOPOH BCIIOMOTATEbHON OKPYKHO-
CTH, KOHIEHTPUIecKOoi ¢ (. 3HAYUT, BOMPOC TIPUBOIAUTCS K MOCTPOEHUIO
o0rmeit KacaTeabHOM K JIBYM OKPYKHOCTSIM.

YIIPAKHEHHU A
Hatitu reomerpugeckue mMmecTa

1. Touek, u3 KOTOPBIX KacaTeJbHbBIE, IPDOBE/ICHHBIE K JAHHONH OKPYKHOCTH,
PaBHBI JTAaHHOMY OTDE3KY.

2. To4ek, U3 KOTOPBIX JAHHAS OKPYKHOCTH BHJIHA TIOJ TAHHBIM yTJIOM (T. €.
JBe KacaTesbHble, IIDOBEJEHHbIE U3 JAHHON TOYKHM K OKPYKHOCTH, COCTABJISIOT
MexIy cOOOH JTAHHBINA yTOM).

3. LleHTPOB OKPY2KHOCTEH, ONMMCAHHBIX JAHHBIM DPAJUYCOM U KACAIOIIUXCS
TAHHOU IIPSMOIL.

4. IleHTpPOB OKPYKHOCTEH, ONMMCAHHBIX JAHHBIM DPAJUYCOM U KACAIOIIUXCS
JIAaHHOM OKPYKHOCTH (IBa CJIydasi: KACAHWE BHEITHEE W KACAHWE BHYTPEHHEE).

5. Orpe30K JaHHOMN [UIMHBI JBUXKETCS MapaJIeIbHO caMoMy cebe Tak, 4To
ONWH €ro KOHEI[ CKOJh3UT 10 OKPYKHOCTH. Haiitm reomeTrpmdeckoe MecTo,
ONmMHMCaHHOE NPYTUM KOHIIOM.

Ykazauwue. Bo3bmem nape mpsiMble, m300pakaioliue IBa IIOJOKEHUSI,
OBMzKyHIeiica IpAMOIi, U Yepe3 KOHIIBI UX, JIeXKalllie Ha OKPYKHOCTH, IIPOBeJIeM
paguychl, a 4epe3 Apyrue KOHIbI IIPOBedeM MHpsiMble, MapaJlIe/IbHbIe 3TUM pPa-
JUrycaM, OO IepecevdeHnsd ¢ IPAMON, IPOXoadlneil Yepe3 IeHTP U HapaJslieIbHO’
ABIKymieiicsa muaun. PaccMorpuM 06pa3oBaBIIecs MapajlyIeIOrPAMMBL.

6. OTpe30K TTAHHOU IJTWHBI JIBUKETCA TaK, YTO KOHITHI €T0 CKOIB34T MO CTO-
ponaMm mpsimMoro yria. Haiitu reomerputieckoe MeCTO, ONHUCHIBAEMOE CepeTHHON
9TOr0 OTPEe3Ka.

Jloka3zaTh TeoOpeMBEl

7. U3 Bcex XOpi, NPOXOASAIIUAX UYepe3 TOUKYy A, B3sTYI0 BHYTPHU JAHHOTO
Kpyra, HauMeHbleil Oy/1eT Ta, KOTopas IEePIeHIUKYJISIDHA K JUaMeTPY, IPOX0-
ISAIIeMy Yepe3 TOYKy A.

8. Ha xopae AB B3sarbl a8e Touku D u E Ha paBHOM DaCCTOSIHUM OT CEpe/Iiv-
Hbl C 9TOM XOP/IbI, U Yepe3 3TU TOYKH BoccTaBiaeHbl K A B nepuenaukynspst DF
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u EG 1o nepecedenust ¢ OKpyKHOCTbIO. JI0OKa3aTh, 9YTO 9TU IEPIIEHIUKYJISPHI
PaBHBI.

Vka3zauue. Ilepernyrs geprex mo numamerpy.

9. B kpyre nposenensr ase xopasl CC’' u DD’ mepneHIuKyIsapHO K Jua-
merpy AB. Jloxkaszats, aro mpavaa M M’ coemumaiomas cepemuabr xopa CGD
u B'D’, nepnenukynapua Kk AB.

10. B kpyre ¢ mearpom O nposezena xopaa AB u mpooKeHa Ha PacCTOsi-
aue BC, paBuoe paguycy. Hepes touky C u nenrp O nposenena cexkymas CD
(D — BTOpasi TOYKa TepecedeHns ¢ OKPYXKHOCTHIO). lokazark, uyro yroa AOD
pasen yrpoenHomy yriay ACD.

11. Ecnu yepe3 eHTDP OKPYKHOCTU U JAHHYIO TOUKY BHE €e IIPOBEJEM CEeKY-
LIYIO, TO YaCTh €e, 3aKJ/II0UeHHAs MeXK/1y JAHHON TOYKOM u OyimKaiieil TOIKOu
mmepecedeHns, eCTb HANMMEHbIIee PACCTOSIHUE, & YaCTh, 3AK/IIOYUEHHAs MEXKIY
JTAHHON TOYKON M APYrod TOYKOMN I[epeceveHus], eCTh HAMOOJIbIIee PACCTOSHUE
9TO# TOYKU OT OKPYKHOCTH.

12. Kparuaiimmee paccTOsSHHE MeXKIy ABYMS OKDYXKHOCTSIMH, JI€KAIIUMU
OJIHA BHE JIPYIO¥, eCTh OTPE30K JINHUU [IEHTPOB, 3aKJ/IIOYEHHBIN MEXKIY OKPY K-
HOCTAMMU.

13. Ecnu 4yepe3 TO4YKy IlepecedeHHs IBYX OKDPY:KHOCTe# Oy/1eM IIPOBOJUTH
CeKyuue, He IIPOJIOJIXKasl UX 32 OKPYKHOCTH, TO HAMOOJIbIIEH U3 HUX OKAXKEeTCsI
Ta, KOTOPas MapaJsjielbHa JUHUY IEHTPOB.

14. Eciu X ABYM OKPY?KHOCTSIM, KAaCAIOUUMCsI U3BHE, IIPOBECTH TPH 00IIHe
KaCaTeJ/JIbHbIe, TO BHYTPEHHAA W3 HUX [OEJIUT NOIMOJIaM TOT OTPE30K Ka.}K,HOfI
BHeIIHel, KOTOPBIil OrpaHuYeH TOYKaMU KaCaHUd.

15. Yepes Touky A OKpy:KHOCTH ITpoBeJieHa Xopaa AB u 3aTeM KacaTebHast
B Touke B. /Tmamerp, nmepneHauky/asspHbil paguycy OA, BcTpedaer KacaTesb-
HYTO ¥ XOp/1y (W/m ee IpojosizKenne) cooreercTBeHHo B Toukax C u D. JToka3aTs,
aro BC = CD.

16. K nBym oxpyxkuoctsiMm neHTpoB O u (1, KacaloupMcs U3BHE B TOYKE
A, npoBenena obmiasi BHemHss KacareabHas BC (B u C — TOYKM KacaHwsi);
I0Ka3aTh, 9To yron BAC ecth mpsamMoii.

Ykazauwue. IIpoectu B Touke A 00IIy0 KacaTeJapbHYIO0 U PACCMOTPETH
paBHobGenpennbie Tpeyroabuuku ABD u ADC.

17. JIBe mpsiMble UCXOIAT U3 OFHOMN U TOMH ke TO4YKM M M KacalTCs OKPY K-
vocru B Toukax A u B. Ilposeas pamuyc OB, mpomomkaior ero 3a To4ky B Ha
paccrosiuue BC = OB. [lokasarb, uro ZAMC = £ZBMC.

18. /IBe mpsimble, ucxoasnye n3 TOYKU M, KacaroTCs OKPYKHOCTH B TOYKAX
A u B. Ha menbieii u3 AByx Jyr, OrpaHu4ueHHbIX Toukamu A u B, 6epyT npous-
BOJIbHYIO TOUKY C U 94epe3 Hee IPOBOAAT TPEThIO KaCaTeIbHYIO [0 [I€PeCedeH s
¢ MAwu MB B toukax D u E. Tokazarb, yro: 1) nepumerp AMDE u 2) yrou
DOE ue n3MeHSIOTCS IpU u3MeHeHun mnosioxkenusi Touku C.

Ykaszauwue. I[lepumerp DME = MA+ MB, ZDOE = %LAOB.

19. Mapamrensro mpsmoit OO’ | coemmHESATONTEH TIEHTPHI IBYX PABHBIX OKPY 7K~
HOCTEil, IPOBEIeHA CEKYIIas, KOTOPast C OKPYKHOCTHIO O IIepeceKaeTcs B TOUKAX

A u B, ¢ oxpyxuocTeio O' — B Toukax a’ u B'.
Joxazats, uro Aa’ = BB' = 00'.



98 Iz II. OKPY2KHOCTD

Bagauym Ha MOCTPOEHHUE

20. Pazpenurs manmyio gyry Ha 4, 8, 16, ... paBHBIX JacTeil.

21. Ilo cymme 1 pa3HOCTH LyT OJHOIO M TOTO K€ PAANyCa HAMTHU ITHU AyTH.

22. Onmcatbh TaKyH OKPYKHOCTh C IIEHTPDOM B JIAHHOW TOYKE, KOTOpas
pas3zesmiia Obl JAHHYIO OKPYKHOCTD IIOIIOJIAM.

23. Ha nanHOil mpsiMoil HafiTM TOUYKY, HaWMeHee VIAJIEHHYIO OT JAHHOM
OKPY2KHOCTH.

24. B xpyre mama xopza. IIposectn Apyryio XopAy, KOTOpas JeIHIach Obl
MEPBOH TOTIOIAM U COCTaBJIsAIa Obl ¢ HEHl JaHHBINA yToJl (IIPU BCAKOM JIM TAHHOM
yTJIe 331898 BO3MOXKHAT ).

25. Yepe3 maHHYIO B Kpyre TOUKY IIPOBECTH XOPIy, KOTOPAs IEIUIACh Ob
9TOH TOYKOH IOIIOJIaM.

26. I3 TouKH, TaHHOM HA CTOPOHE YIJIa, ONMKMCATh OKPYZKHOCTb, KOTOPAs OT
JPYroi CTOPOHBL YIJIA OTCEKJIA ObI XOpAy JAHHOM [JINHBIL.

27. JJaHHBIM PAaMyCOM OINCATH OKPYKHOCTD, IIEHTDP KOTOPOI jexkast Obl Ha
CTOPOHE JIAHHOTO yTJIa W KOTOpas OT JPYTOil CTOPOHbI ero OTCeK/a Gbl Xopay
TTAHHOU JIJTWHBI.

28. JJaHHBIM PAAMYyCOM OMUCATH OKPYIKHOCTH, KOTOPas KACaJIach ObI JAHHOM
OpsIMOH B TAHHOM TOYKe.

29. IIpoBecTn KacaTeabHYIO K JaHHOW OKDYXKHOCTHU IIapAJIIeIbHO JAHHOMN
IPAMOIL.

30. Ommcarh OKPYKHOCTb, KOTOpasi IPOXomuia Obl Yepe3 JaHHYIO TOYKYy A
¥ KacaJiach Obl JAHHOM MpsMOH B JAaHHON Ha Hell Touke B.

31. Onmcarh OKPYKHOCTH, KACATEJIbHYIO K CTOPOHAM JIAHHOTO yIJId, IPHYeM
K OJHOM W3 HUX B TAHHOU TOYKE.

32. Mexnay OByMs IapaJ/uIe/IbHBIMU MPSIMBIMHE JaHA TOYKA; IIPOBECTH OK-
PYKHOCTb, IIPOXOJSILYIO Yepe3 3Ty TOUKY U KaCAIOULYIOCsd JAHHBIX IPAMBIX.

33. IlpoBecTn kK HAHHON OKPYXKHOCTH KACATEJbHYIO IIOJ JAHHBIM YIJIOM
K JaHHOH npsAMoii (CKOIBKO perneHuii?).

34. U3 Toukm, TaHHOM BHE KPYTa, TPOBECTH K HEMY CEKYIIYIO TaK, YTOOBI ee
BHYTPEHHsIsl 9aCTh PABHSJIACH JAHHOMY OTDPE3KY (MCC/IeN0BATH 3a4a4dy).

35. JlaHHBIM PaJAUyCOM OIHCATH OKPYKHOCTD, IIPOXOISIIYIO Yepe3 JAHHYIO
TOYKY U KaCaTeJbHYIO K JAHHOU IIPAMOIL.

36. Ha manmoit mpsamoii HafiTH TaKylO TOUKY, ITOOBI KacaTesbHBIE, IIPOBe-
JIeHHbIE U3 Hee K JAHHON OKPYKHOCTH, ObL/IN TAHHON JJINHBI.

37. IlocTpouTh TPEYTOIBLHUK, 3HAS OJWH yTOJ W JIBE BBICOTHI, U3 KOTOPBHIX
OTHa IIPOBEE€Ha U3 BEPIINHBI JAHHOTO yTIJIad.

38. Jlaubl [1Be TOYKH; IPOBECTU IPAMYIO TaK, YTOOBI IEPIEHIUKYJISADHI,
OIIyIIleHHbIE Ha Hee M3 3TUX TOYeK, UMeJIN JTaHHbIe JIJIHMHBI.

39. Onmcarh OKPYKHOCTb, KOTOpas MPOXOAM/Ia Obl Uepe3 JAaHHYI0 TOYKY
¥ Kacajach Obl JAHHON OKPYXKHOCTH B JTAHHOMN TOWUKeE.

40. Omnucarh OKPYKHOCTH, KOTOPast KacaJaach Obl JBYX JAHHBIX IIapaJsiielib-
HBIX IPAMBIX U KPYTa, HAXOASANIIETOCH MEXK/Iy HUMHU.
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41. JTaHHBIM PaIyCOM OIUCATH OKPYZKHOCTH, KOTOPasi KacaJjlach Obl JJAHHOTO
Kpyra u mpoxoauia 061 uepes qanayio To4Ky. (Paccmorpers Tpu ciydas: nannas
TOYKA JIEKUT 1) BHE KPyTa, 2) Ha OKPYKHOCTH U 3) BHYTPH KPyTa.)

42. JaHHBIM PaJUyCOM OIMCATh OKPYZKHOCTH, KOTOPas Kacajach Obl JTAHHOMN
IpAMOI U JAHHOTO KpyTa.

43. JlaHHBIM PAJUyCOM OIHCATHh OKPYKHOCTH, KOTOPas OT CTOPOH JAHHOIO
yrJ1a OTCeKasa Obl XOPIbI JAHHOMN ITUHBI.

44. OumcaTb OKPYKHOCTH, KaCAIOUIYIOCs JAHHOTO KPyra B JAHHOM TOYKE
U JIAaHHOW TIPsIMO (/1Ba pelneHust).

45. Onucarb OKPYZKHOCTb, KAaCAIOILYIOCHd [TaHHOW MPSAMON B JAaHHON TOYKe
U JJAHHOTO Kpyra ([Ba pelieHus).

46. Onmcarh OKPYKHOCTb, KaCalONUYIOCS ABYX MJAHHBIX KDPYIOB, HIPHYEM
OJTHOTO W3 HUX B JaHHOH Touke. (PaccMorpers Tpu ciydasi: 1) HCKOMBINH KPyT
JIEXKWUT BHE JAHHBIX KPYTOB; 2) OJWH U3 JAHHBIX KPYTOB JIEXKUT BHE UCKOMOTO,
Ipyroii BHYTpH; 3) 00a JAHHBIX KPYTa JIEKAT BHYTPH UCKOMOTO. )

47. Onucarb OKPYKHOCTb, KACAIOUIYIOCS TPEX PAaBHBIX KPYIOB WU3BHE WJIU
BHYTDH.

48. B nmaHHBIN CEKTOP BIMCATH OKPYKHOCTb, KACAIOIIYIOCH PAIINYCOB, Orpa-
HUYHUBAIONIUX CEKTOD, U AYTH CEKTOPA.

49. Bumcarp B JAaHHBI KPYyr TPH PABHBIX KPYyra, KOTOPbIE KACAJIACH ObI
[IOIIAPHO MeXkK /1y cODOil U JAHHOrO KPyTa.

50. Yepe3 TOUKy, JAHHYIO BHYTDH KPyra, IIPOBECTH XODAY TaK, <ITOOBI
Pa3HOCTH €e OTPE3KOB PABHSIACH JTAHHOMY OTDE3KY.

Y ka3anwue. [IpoBecTtrn OKpyKHOCTDH, KOHIIEHTPUIECKYIO JAHHON U TTPOXO0-
ASIIYIO Yepe3 JaHHYI0 TOUKY. B 3T0i OKPYKHOCTH OT TAHHOM TOYKHU ITOCTPOUTH
XOpAY JAHHOM [JINHBI.

51. Yepes TOUKYy IlepecedyeHHs [IBYX
OKDPY?KHOCTEH IIPOBECTU CEKYUIYIO TaK, ITO-
OBl aCTh ee, 3aKJ/II0YUeHHAas BHYTPH OKPYXK-
HOCTeH, paBHJ/IACh TaHHOM JIJIUHE.

Y ka3anue. Iloctpours IpsaMoyromas-
HBIIf TPeyroabHUK, UMEIOMUil I'MIOTeHy30it
OTPE30K IIPAMON, COeJUHAIOMUN IIEeHTPHI
JAHHBIX OKPYKHOCTe#l C KaTeTOM, DPaBHBIM

MOJIOBUHE JTAHHOTO OTPE3Ka, U T. JI. 7
52. I3 Toukwm, maHHON BHE KPyTa, IIPO-
BECTHU CEKYIIYI0 TaK, UTOObI BHENIHSAS 9aCTh Puc. 154

ee PaBHAIACh BHYTDEHHE.

Vkaszanwue. IIycte O — nenrp okpyxuoctu, R — ee paauyc, A — nannas
touka. Crpoum AAOB, rne AB = R, OB = 2R. Eciu C — cepenmHa 0Tpe3Ka
OB, 1o npamasa AC — uckomasi.

53. Hauepturs nyry, conpsratougyocs (§ 116) ¢ manHoi npsMoil B JaHHOMN
TOUKe U IIPOXOJSAINYIO Yepe3 JAHHYIO TOUKY.

54. CoemwHuTh HBE HEMapaJUIebHBIE TpaAMble compsraoomeii (§ 116) mx
ayroii. Paccmorpers Tpu ciydast:

1) KOTIa TOYKY CONPSKEHWUS W PAIUYC JAYTH HE JTAHBI;

2) KOrja aH TOJIBKO PAaUyC JIYIH;
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3) Korja JaHa OfHA TOYKA CONPSIKEHUs, & PAIKNYC He AaH (IPUMEPHI TAKOTO
COeIMHEHUS IIPSIMBIX AyTaMU IPEICTABISIOT «3aKPYIVIEHUS» XKeJIe3HOI0POXKHO-
ro myrtn).

55. Jlunwusl, Ha3bIBaeMas B apPXUTEKTYPE «KPUBOH O Tpex IeHTpax» (mam
«TIOJyOBAJIBHONW KPWBOIi» ), deprurca Tak (puc. 154): menar orpesox AB ma
Tpu pasHble dactu B Toukax C u D; pammycom, paBubiM CD ¢ ueHTpamu
B 9THUX TOYKAX, BBICEKAIOT Ayru B Touke J; mpoBoust npsvele JC u JD u
WX TPOmoKaioT; onuckiBaior ayru AE u BF ¢ nenrpamu B toukax C u D
u gyry EF c neurpom B Touke J. O6bsacHurh, nouemy nyru AE, EF u FB
conpsiratorcsi. Conpsiraauck 661 0HU U Toraa, Koraa AC 6bu10 661 paBaO DB HO
ue pasao CD?

6. BIIMCAHHBIE 11 OIINCAHHBIE MHOTI'OYTOJIbHUKN

136. Onpeneenu s Ecau Bee Bepinmabl MEOroyroibanka A BCDE
(puc. 155) nexkar Ha OKPYKHOCTH, TO MOBOPSAT, Y4TO 3TOT MHOIOYTOJbHUK
BIMCAaH B OKPY>KHOCTb, UJIH 9TO OKPYXKHOCTH OIIMCaHa BOKPYT HEro.

Ecsu Bce croponbl Kakoro-uubyip Muoroyrosibuauka (MNPQ, puc. 155)
KaCaloTCsl OKPYKHOCTH, TO TOBOPAT, YTO TOT MHOTOYTOJBHUK OMHUCAH
OKOJIO OKPY>KHOCTH, UJTH YTO OKPY’KHOCTH BIIMCAHa B HETO.

137. Teopewmbi: I) Okono carozo mpeyzoavHuKa MOHCHO
oNUCAMb OKPYHCHOCND U NPUINOM TNOALKO 00HY.

2) Bo ecakuili mpeyzoabHuK
N P MOIHCHO 8NUCATML OKPYHCHOCTL U
NPUMOM MOABKO 00HY.

1) Bepuwunuot A, B u C Bcsko-
ro TPEYroJabHUKA CYyTb TPU TOYKH, HE
JeXKallue Ha OJHOW MpsAMOM, a 4depes
TaKue TOYKM, Kak Mbl Bujean (§ 104),
BCETJ]a MOYKHO TIPOBECTU OKPY’KHOCTH
U IPUTOM TOJIBKO OJIHY.

2) Ecin BO3MOXKHA Takas OKPYK-
M 0 HOCTb, KOTOpasi KacaJjach Obl BCEX CTO-
pou tpeyronbauka ABC (puc. 156),
TO €ee TEHTP OOJIXKEH OBITh TOYKOI,
OJIMHAKOBO YIAJIEHHON OT 3TUX CTOPOH.
JlokazkeM, 4TO TaKasl TOYKA CYIIECTBYET. [ €OMETpUYECKOe MECTO TOYEK,
paeHo orcrosmiux or cropod AB u AC, ecrb O6uccexkrpuca AM yrma A
(§ 60); reomerpuyeckoe MECTO TOYEK, PABHO OTCTOSIIUX OT CTOPOH BA
u BC, ectb Ouccekrpuca BN yrina B. 9t 1Be OUCCEKTPHUCHI HOTXKHBI,
OYEBU/IHO, TIEPECEUBCST BHYTPHU TPEYTOJBHUKA B HEKOTOPOH Touke (. DTa
TOYKa ¥ OyJeT paBHOYIAJEHHON OT BCEX CTOPOH TPEyTrOJIbHUKA, TAK KAk
OHA HAXOJUTCs HA OOOMX TeOMETPUUYECKUX MecTax. MTak, 9robbl BIUCaTh
KPYT B TPEYTOJBHUK, JIEJIUM KaKue-HUOyAbL JiBa yTiia ero, Hampumep A
u B, momonam u TOYKYy mepecedeHus OuccekTpuc OepeMm 3a IEHTP. 3a
paauyc 6epem ofun u3 neprneHAuKyasspoB OP; OQ wiu OR, onymeHHbIX

Puc. 155
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M3 IEHTPA HA CTOPOHBI TpeyrosbHuka. OKpPYKHOCTh KOCHETCs CTOPOH
B Toukax P, () u R, Tak KaK CTOPOHBI B 9TUX TOYKAX NEPIEHIUKYIAPHDI
K pajuycaM B UX KOHIAX, Jexkalux Ha okpyzxuoctu (§ 113). dpyroii
BIIMCAHHOW OKPYXKHOCTH HE MOXKeT ObiTh, TaK KaK JBe OHCCEKTPHUCHI
IIEPEeCEKaIOTCd TOJBKO B ONHON TOYKe, & W3 ONHOW TOYKH HA NPAMYIO
MOZKHO OIIYCTUTHb TOJIBKO OAWH NEPIEHIUKYJIAP.

Sameuanune. OcraBiaseMm camMuMm yda-
muMCcs  yOeauThCsi, YTO TIIEHTDP OMUCAHHON
OKPYKHOCTH JIEKUT BHYTDPH TPEYrOIbHUKA
TOJIBKO TOTJA, KOTJA TPEYrOJbHUK OCTPO-
YLOJbHBIA; B TYHOYTOJBHOM K€ TPEyTrOib-
HUKE OH JIEXKUT BHE €ro, a B MPSIMOYTOJIb-
HOM — Ha cepefirHe TUIoTeHy3bl. LlenTp Bru-
CAHHOI OKPYXKHOCTHU JIE?KUT BCerJa BHYTDH
TPEyTOJIbHUKA.

Caencrsue. Touka O (puc. 156), HaXOAACh HA OJUHAKOBOM DaC-
crosiauu ot cropon C'A u C'B, nomxkHa jexarb Ha buccekrpuce yria C|
CJIe/TIOBATEIIBHO, OUCCEKMPUCH, MPET Y2408 MPEY20ALHUKA NEPECEKAIOMCSA
6 0dnoti mouxke.

138. BHeBnmcaHHBIE OKPYXKHOCTHU. BHEBIMCAHHBIMYU HA3BIBAIOTCS
OKpy»KHOCTH (puc. 157), KOTOpPBIE KACAIOTCS OIHON CTOPOHBI TPEYTOJIbHY-
Ka M IPOMOJXKEHUIH ABYX APYrUX CTOPOH (OHM JIesKaT B H € TPEyTroJib-
HUKA, BCJIEICTBHUE YEro U MOJIyYnId Ha3BaHHWe BHEBIIMCAHHBIX ).

Takux OKpyKHOCTEIH
JIJIsi  BCSIKOTO TPEyTroJib-
HUKA MOXKET OBbITb TpH.
Y106l TOCTPOUTH WX,
MPOBOJAT  OUCCEKTPHUCHI
BHEIIIHUX YTJIOB TPEYTOJIb-
auka ABC u TOYKH uX
nepeceveHnit 0epyT 3a
meHTpbl. Tak, IEHTPOM
OKPY2KHOCTHU, BIUCAHHOMN
B yroa A, ciyXur TOY-
ka O, T.e. TepecedeHue
6uccektpuc BO u CO
BHEIITHUX yTJIOB, HE CMeXK-
HbIX ¢ A; paamyc 3Toi
OKPY?KHOCTH €CTb Iep-
MEeH/IUKYJISID, Oy IIeHHbIH
u3 O Ha KaKyi0o-ubo CTo-
POHY TPEyTOJbHUKA.

Puc. 156

Puc. 157
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139. CsaoiicTBa BIMCAHHOTO BBINYKJIOTO YETHIPEXYTOJIbHUKA.
1) B 8bnykaom 8NUCAGHHOM YETMbBPELY20AbHUKE CYMMA NPOMU-
BONONOAHCHBLT Y2408 PABHA 08YM TIPAMBLM.

2) O6pamno, ecau 8 BbINYKAOM UEMBPELY20ALHUKE CYMMG
NPOMUBONOAOHCHBIT Y2408 PABHA 08YM NPAMBLM, TO 0KOAO HE20
MOHCHO ONUCAND OKPYIHCHOCTMS.

1) Hycrs ABCD (puc. 158) ecTh BIHCAHHBINA BBIMYKJIbIH YeThIPEX-
YTOJIbHUK; TPEOYeTCs T0KA3aTh, YTO

LB+ /4D =2d u LA+ /ZC =2d.

TaK KaK CyMMa BCEX YeTbIpeX YIJIOB BCAKOT'O BBIITYKJIOTO YE€TbhIPEX-
yronbuuka paHa 4d (§ 82), TO mOCTATOYHO JOKA3aTh TOJBKO OIHO W3
TpeOyeMbIX PABEHCTB.

Hoxkaxxewm, mampumep, 9o LB + /D = 2d.

Vrael B u D, Kak BOUCAHHBbIE, U3MEPAIOTCA: MEPBBI — IOJOBUHOMN
nyru ADC, Bropoii — nonosunoii nyru ABC; crenoBaTenbHO, CyMMa

1
/B + ZD wusmepsiercss CyMMOi §vADC’ + 5\/ABC7 a Ta CymMMa PaBHA

1
§(vADC' + —ABC), 1 e. paBHa IOJOBUHE OKPYKHOCTH; 3HAUUT,

4B+ /D =180° = 2d.

2) Ilycts ABCD (puc. 158) ecTb Takoii BBITYKJIbIH 9€THIPEXYTOIBHUK,
y koroporo /B + /D = 2d, u, cnemoarenvuo, ZA + ZC = 2d. Tpe-
OyeTcsi T0Ka3aTh, 9TO OKOJIO TAKOT'O YeTHIPEXYTOJbHUKA MOYKHO OIUCATH
OKPYKHOCTb.

Yepes kakue-HUOYAb TPU €ro BepuinHbl, Hampumep udepe3 A, B u C|
MPOBEIEM OKPYKHOCTD (9UTO BCETa MOYKHO CIe1aTh). deTBepTast BepIIHA
D noimkHA HAXOIUTHCS HA TOM OKPYKHOCTH, TOTOMY 9TO B IMPOTHBHOM
caydae BeprmHa yria D jexasna Obl wind BHYTPU KPyra, WM BHE €ro,
¥ TOTJIA 3TOT yroj He uaMepsiacs Obl mosoBuHON ayru ABC; mostomy
cymma ZB + /D we wamepsiiack 6b1 momycymmoit gyr ADC a ABC
u, 3ua4uT, cymma ZB + /D wue paBusiach Obl 2d, 9TO MPOTHBOPEUUT
YCIIOBHIO.

Craencrsusa 1) 3 ecex napairesozpammos mossko 0KOAO NPAMO-
Y20AbHUKG MONCHO ONUCAMD OKPYAHCHOCTID.

2) OK040 MPANEYUU MOHCHO ONUCATNG OKPYHCHOCTL MOALKO Mo20a,
K02da oHa PasHOGOUHAA.

140. CsoiicTBO OonMCaHHOTO YeThbIpeXyroJbHUKa. B onucah-
HOM YEMBLPETY20ADHUKE CYMMDBL NPOMUBONOAOHCHBLL CMOPOH
pasHbL.

Mycrs ABCD (puc. 159) 6yzer OnucaHHBINA Y€THIPEXYIOJbHUK, T. €.
CTOPOHBI €r0 KacaloTCsi OKPYKHOCTH; Tpebyercst JoKa3arhb, dro AB+
+CD =BC+ AD.
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B

D
Puc. 158 Puc. 159

O6o3HaunM TOYKM Kacauus OykBamu M, N, P u ). Tak kak ;pe
KacaTeJbHbIe, IIPOBEIEHHbIE U3 OJHONW TOYKH K OKDPYKHOCTH, PDABHBI, TO
AM = AQ, BM = BN,CN =CP u DP = DQ.

CrietoBaTeibHO,

AM + MB + CP + PD = AQ + QD + BN + NC,
AB+CD = AD + BC.

7. HETBIPE SAMEYATEJIBHBIE TOYKUN
B TPEYI'OJIbHUKE

141.  Mosr Bugenun, 9TO:

1) mpu nepnenduKyAapa ¥ CMOPOHAM MPEY20AbHUKE, NPOGEIeHHbLE
wepesd ux cepedunvl, nepeceraromes 6 00noli mowke (KOTOpasi €CTb HEHTP
OIUCAHHOTO KPYIa);

2) mpu buccexkmpucs Y2a08 MPEY2OAbHUKG NEPECEKames 6 00Hol
mowke (KOTOpasi eCTh IEHTP BOMCAHHOIO KPYTa).

Cremyromne 1Be TEOPEMBI YKA3BIBAIOT €IIle IBE 3aMevaTebHbIe TOUKA
TPEYTOIbHUKA: 3) TOUKY TIePECEeUeHNs TPEX BBICOT U 4) TOUKY mepecedeHust
TPEX MEIUAH.

142. Teopewma. Tpu evicoms, mpey204bHUKA NEPECEKAIOT -
ca 8 o0Hol Mouke.

Yepes kaxaywo sepiuay AABC (puc. 160) nmposeseM npsiMmyto, ma-
PaJLIeNIbHY 0 TTPOTUBOIOIOXKHON cTopore ero. Toryga momydum Beromora-
renbubiit AA; B1C1, K CTOpOHAM KOTOPOT'O BBICOTHI JAHHOTO TPEYTOIbHY-
Ka nepreHauKyasapabl. Tak kak C1 B = AC = BA; (Kak NpOTUBOIOIOK-
HbIE CTOPOHBI MAPAJLIEIOrPAMMOB), TO TOYKa B ecTh cepenHa CTOPOHBI
A Cy.

TTomo6HO 3ToMy yOemumcsi, uro C' ectb cepenuna A1 B; u A — cepe-
nuna By Ch. Takum obpasom, Beicorst AD, BE u C'F nieprienuKyJasspHbI
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C, B 4,

Puc. 160 Puc. 161

K cropoHaM AA; By C v IPOXOSAT Yepe3 WX CepeiMHbI, & TAKUe MepIeH-
IUKYJIpPbI, Kak Mbl 3HaeM (§ 104), mepecekaloTcst B OMHOI TOYKE.

Sameuanue. Touka, B KOTOPO# TI€PECEKAIOTCS BBICOTHI TPEYTOb-
HUKA, HA3bIBAETCSI €r0 OPTOIEHTPOM.

143. Teopewma. Tpu meduanv. Mpey20abHUKG NeEpPecera-
tomes 8 00HOU MouKe; 9ma MouKa omcexaem om Kaxcdol me-
Juamb, MPEMBIO YACTB, CHYUMAS O COOMBEMCMBYULET CMOo-
POHDL.

Bosbmem B AABC (puc. 161) kakue-HuOy b JBe MeIUaHbl, HATPUMED
AE w BD, nepecekatotuecss B Touke O, 1 JOKazKeM, 4TO

OD = %BD n OF = %AE.

s storo, pasgemus OA u OB nonosiam B Toukax F' u (G, mocrpoum
gerbipexyronbank DEGF. Tak kak orpe3ok F'G coenmHsier cepemwHbI

1
nByx ctopon AABO, to FG||AB u FG = §AB. Orpesok DE Takxke co-

1
enuusger cepeaunbt 1Byx cropod AABC; nosromy DE||ABu DE = §AB .

Orciona BoiBogum, uro DE||FG u DE = FG; cienoBarejibHO, 9eThipex-
yronbauk DEGF ectb mapasuiesorpamu (§ 89), u noromy OF = OF
u OD = OG. Orcona crenyer, 910

OFE = %AE u OD = %BD.

Ecu Tenepb BO3bMEM TpeThbIO MeaumaHy ¢ ogHON u3 menuan AF wiun
BD, To Takxke ybeauMcsI, YTO TOUKA UX MMEPECEUCHUsT OTCEKAET OT KaxKI0i
u3 HUX 1/3 YaCTh, CYNTAs OT OCHOBAHUS; 3HAUNT, TPEThs MeJINaHa, JOJKHA
nepeceubcsa ¢ MeauadavMu AE u BD B ogHoii u Toii ke Touke O.

W3 ¢dhusukm m3BecTHO, YTO NepecedeHne MeIuaH TPEyroIbHUKA € C T b
€TO0 IMEeHTP TsXKeCTHu; OH BCEIJIA JIEXKUT BHYTPU TPEYTOIbHUKA.
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YIIPAKHEHHU A

Haititu reomerpugeckue mMmecTa

1. OcHoBaHWMIT NEPIIEHAUKYISPOB, OIYIIEHHBIX W3 JAHHOW TOYKU A Ha mps-
Mble, IIPOXOJIAINNe Yepe3 IPYIyio JAaHHYIO TOUKy B.

2. CepenuH XOp/I, IPOBEIEHHBIX B OKPYKHOCTH Uepe3 JaHHYIO BHYTDH Hee
TOUKY.

Jloka3aTh TeopeMBEl

3. Eciim 1Be OKpy:KHOCTH KaCAIOTCsI, TO BCsKasl CEKyIasi, MPOBEIECHHAS
4Jepe3 TOYKY KAaCAaHWs, OTCEKAeT OT OKPYKHOCTEH [iBe IPOTHBOJIEXKAIINE JIyI'h
OJ/IMHAKOBOI'0 YHMCJIA I'PAJLYCOB.

4. OTpe3ku ABYX DPABHBIX XOP/I, [EPECEKAIOIUXCS B OJHON OKPYZKHOCTH,
COOTBETCTBEHHO DaBHBL.

5. JIBe OKpy»KHOCTH Iepecekaiorcsi B Touykax A u B, uepe3 A nposemena
Cekymasi, Iepecekamoas okKpy:xHoctu B Toukax C u D; noka3arb, 9TO yrou
CBD ectb BenuYuHa MOCTOSHHASA Il BCAKON CEKyIIel, MPOBEIEHHON depe3
Touky A.

Ykazaunue Yol ACB u ADB uMeoT MOCTOSHHYIO BeJINIUHY.

6. Ecu wepe3 TOoUKy KacaHHS ABYX OKDY?KHOCTEH IIPOBEJeM Be CeKyIue 1
KOHIIBI X COEIUHUM XOpPAaMHU, TO 3TU XOPAbI IIapaJljI€/IbHBI.

7. Ecim gepe3 TouKy KacaHHs [IBYX OKDYKHOCTEI IIPOBEJEM BHYTDU HUX
KaKyI0-In00 CEeKyIIyI0, TO KacaTebHble, IIPOBE/IEHHbIE Yepe3 KOHIIbI ITOM CeKy-
meil, mapaJisieIbHBL.

8. ECJ'II/I OCHOBaHUA BBICOT TPEYTO/JIbHUKa COEIUHUM NPAMBIMU, TO ITOJIYIUM
HOBBI TPEYrOJIbHUK, JJjis KOTOPOI'O BBICOTHI IEPBOIO TPEYIOJbHUKA CIIYXKAT
OGUCCEKTPUCAMH.

9. Ha oxpyxmuoctu, onumcanuoit okonmo pasuocropornero AABC, B3dra
pou3BojbHas To4YKa M; mokasarh, uTo Hambosbmwmii u3 orpe3koB M A, M B,
MC paBeH cymMme ABYX OCTAaJIbHBIX.

10. U3 roukn P mpoBeneHbl K OKPYKHOCTH J1Be Kacareababie PA u PB u 4e-
pe3 touky B — mmamerp BC. Hokazars, uro npambie CA u OP napasiienbHb
(O — penTp OKpyXKHOCTH).

11. Yepes omHy m3 TOYEK IEpECEYeHUs IBYX OKPYKHOCTEH MPOBOAAT [IHa-
MeTp B Kaxk7o0# m3 Hux. /loKazarh, 9TO mpsaMasi, COEIUHSIONAs KOHITBI ITHUX
MaMeTPOB, IIPOXOJUT Yepe3 BTOPYIO TOUKY II€PecedeHusi OKPYKHOCTEI.

12. Tuamerp AB u xopma AC obpasyior yron B 30° . Yepes C nposesaena
KacareJibHas, nepecekaiomas npomomxkenne AB B Touke D. lokazarh, 9TO
AACD pasHOGEIPEHHDIH.

13. Ecsiit 0kK010 TpeyrosbHUKA OIHUIIEM OKPYKHOCTD U U3 IIPOU3BOJIBHOM TOY-
KU €€ OIIYCTUM IEePIEeHIUKYJJIdPbl Ha CTOPOHBI TPEYTOJIbHUKA, TO UX OCHOBAHUA
JIeXKaT Ha OJHOMN mpsimoit (npsiMas CumMIiicoHa).

Ykazauwue. [Joka3areabCTBO OCHOBBIBAETCSI HA CBOMCTBAX BIIMCAHHBIX
yrios (§ 124) u yrios BrumcanHOro werbipexyronbauka (§ 139).
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Bagauym Ha MOCTPOEHHUE

14. Ha nannOo#i GeCKOHEYHON NpPsIMOM HAWTH TOYKY, U3 KOTODOH JAHHBIN
0TPe30K ObLsI ObI BUJEH I10/1 JAHHBIM YIJIOM.

15. IlocTpouTs TPEYroIbHUK IO OCHOBAHUIO, YIJIy IIPU BEPIIWHE U BBICOTE.

16. K ayre maHHOrO CEKTOPA IIPOBECTH TAKYI0 KACATEJbHYIO, YTOOBI YaCThb
ee, 3AK/IIOYCHHAA MEXKIy TPOJO/KEHHBIMA DAANYCaMH (OTPAHMIUBAIONTAMA
CEKTOD), PABHAJIACH TAHHOMY OTPE3Ky (CBECTH 3Ty 3a7ady K TPEIbIIynIei ).

17. IlocTpouTs TPEYroJbHUK II0 OCHOBAHUIO, YIVIY IIPDU BEPIINHE U MeJUaHe,
IIPOBEJIEHHOU K OCHOBAHMUIO.

18. Jlavbl 110 BeJIMYMHE U IIOJIOKEHWIO ABa oTpe3ka a u b. Haiitu takyio
TOUKY, U3 KOTOPOI O0TPe30K @ OBl ObI BUAEH IO JAHHBIM YIJIOM (¢ M OTPE30K b
[I0/T JAHHBIM yTJIOM [3.

19. B rpeyrosipHUKe HAMTH TOYKY, U3 KOTOPOM €ro CTOPOHBI ObLIM Obl BUIHBI
IO, PaBHBIMU YTJIaMMH.

Ykazanue OO6paruTh BHUMaHWE HA TO, YTO KaK[bIil U3 ITUX YIVIOB
JOJIZKEeH PaBHATHCA ‘%,d.

20. ITocTpouThb TPEYTOABHUK IIO YIVIY IIDU BEPIINHE, BBICOTE U M€JHMAHE,
IPOBEIEHHON K OCHOBAHUIO.

Vkazauwue. IIpogommkus mMemumaHy Ha pPaBHOE DACCTOSIHUE W COEIUHUB
[IOJIYIeHHYIO TOYKY C KOHI[AMU OCHOBAHUs, PACCMOTPETh 00pa30BaBLIMICH Ia-
paJLIesIorpaMM.

21. IlocTpouTs TpPEYrOJIBHUK, B KOTOPOM JAHBI: OCHOBAHWE, IIPUJIEKANTUN
K HeMy yrojl U yroj, COCTaBJEHHBIA MeIuaHol, IPOBEJCHHOW W3 BEPIIMHBI
JAHHOTO yIJa, U CTOPOHOM, K KOTOPOI 3Ta MeJuaHa IPOBeIeHa.

22. ITocTpouTsh mapaJiiesorpamMM II0 IBYM €ro QUAroHaJIsIM U OJHOMY VIJIY.

23. IlocTpouTh TPEYyroIbHUK II0 OCHOBAHUIO, YIVIy IIPH BEPIINHE M CyMMe
WM PA3HOCTH IBYX JIPYTUX CTOPOH.

24. ITocTpoUTb UETHIPEXYI'OJBbHUK II0 ABYM JUATOHAJISAM, IBYM COCEITHUM
CTOPOHAM ¥ yTJIy, 00PA30BAHHOMY OCTAJbHBIMU ABYMSI CTOPOHAMHU.

25. Haubl Tpu Touku A, B u C. IIpoBectn uepe3 A Takyio NpAMy0, 9TOOBI
paccTogHre MKy ePIeHIUKYTAPaMHA, OIIy ICHHBIMH Ha, 9Ty IPAMYIO U3 TOYEK
B u C, paBHAIOCH JAHHOMY OTDE3KY.

26. B manHBINi KPYTr BINCATh TPEYrOJbHUK, Y KOTOPOIO JBa YIJIa JAHBI.

27. OKOJIO JAHHOTO KPYyTa OMKCATHh TPEYTOJbHUK, y KOTOPOTO B YIJjia TaHb.

28. IlocTpouTh TPEyroJbHUK IO PAJUYCY OIUCAHHOIO KpPYTa, YIVIy IPHU
BepHIInHe U BBICOTE.

29. Brnmcatp B JaHHBIM KPYI TPEYTOJIbHHUK, Y KOTOPOTO H3BECTHBI: CYMMa
OBYX CTOPOH U yroJI, IPOTUBOJIEKAITANA OTHOI U3 3TUX CTOPOH.

30. Bomcarh B JaHHBIM KPYT YeTBIPEXYTOJIBHUK, Y KOTOPOTO JAHBI CTOPOHA
U ZIBa yIJIa, He IIPUJIeXKAIye K 3TOU CTOPOHe.

31. B pmamubiil poM6 Bomcarh Kpyr.

32. B paBHOCTOPOHHUI TPEYTOJBHUK BINCATH TPHU KPyra, KOTOPhIE MOIIAPHO
KacaloTcd APYT Opyra U U3 KOTOPBIX KazKIbl KacaeTcd ABYX CTOPOH TPEYyTOJib-
HUKA.

33. IlocTpouTs 4eTHIPEXYTONIBHUK, KOTOPHII MOKHO OBLII0 OBI BIIMNCATH B OK-
PY2KHOCTb, II0 TPeM ero CTOpOHaM U OJHOH AuaroHaJsIu.

34. TTocrpouTh poMO 110 JAHHOM CTOPOHE U PAJUYCY BIMCAHHOIO KPYTra.
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35. OKOJI0 JaHHOTO KpyTra OMKCATh PaBHOOEIPEHHBIN IPSIMOYTOJIbHBINA TPe-
YTOJIbHUK.

36. ITocrpouTh paBHOGEIPEHHBIN TPEYIOJBLHUK 10 OCHOBAHUIO W PAUAYCy
BIIMICAHHOI'O KPYTa.

37. IlocTpouTh TPEyTrOJbHUK 110 OCHOBAHWIO ¥ JIBYyM MeIUAHAM, UCXO/ISATIAM
13 KOHIIOB OCHOBaHM:A. YKa3aHue: cM. § 143.

38. To xe o Tpem MenuaHaM. YKa3aHue: cM. § 143.

39. Tana okpy»kHOCTb 1 Ha Heit Touku A, B u C. Buucarb B 9Ty OKPYKHOCTH
TAKOM TPEYTOJbHUK, 9TOOBI €ro OHCCEKTPUCHI IIPH IIPOJO/IKEHUH BCTPETAIN
OKPYKHOCTH B Toukax A, B u C.

40. Ta ke 3a/1a4a, ¢ 3aMEHOI OMCCEKTPUC TPEYTOJbHHUKA €r0 BHICOTAMU.

41. Jana oxpysKHOCTH U Ha Heil Tpu Touku M, N u P, B KOTODPBIX IIepeceKa-
OTC C OKPYKHOCTHIO (IIPU MPOJOIKEHNN) BBICOTA, OUCCEKTPUCA U MEIUAHA,
HUCXogd1mmue m3 O,HHOfI BEPHIMHBI BIIUCAHHOT'O TPEYTrO/JIbHUKA. HOCTpOI/ITb 9TOT
TPEYTOJIbHUK.

42. Ha oxpy:xHoctu jganbl e Touku A u B. VI3 9Tux TO4YeK mposecTu ase
IapaJuiesIbHbIe XOPAbI, CyMMa KOTOPBIX JaHa.

S3amgady Ha BBIYHUCIEHHE

43. BoMucauTh BIUCAHHBLA Yo/, ONUPAIOMUIICS Ha AyTy, PABHYIO 1/, 5 yacTu
OKPYKHOCTH.

44. Kpyr pa3ze/ieH Ha 1Ba CErMEHTa XOPIOH, IeIsIeil OKPYKHOCTb Ha 9aCTU
B OTHOLIECHUN 57 BI)I‘II/ICJ'II/ITI) YIJIbl, KOTOPBbIE€ BMEIIAITCA 3TUMU CErMEHTaMU.

45. JIpe xopapl mepecekarorcs mog yrioMm B 36°15'32". BeramcsmTs B Tpa-
AyCaX, MUHYTaX U CEKYHIaX ABE NYI'U, 3aKJIOYE€HHbIE MEXK/Ay CTOPOHAMHU 3TOTO
yIJIa U UX IPOJOJIKEHUSIMU, €CIU OJHA U3 ITHX Ay OTHOCHUTCS K JAPYTOH Kak
2:3.

46. Yros, COCTAaBJIEHHBIN IBYMS KaCcaTe/JIbHBIMU, ITPOBEIEHHBIMU U3 OIHOMN
TOYKHM K OKpy»KHOCTH, paseH 25° 15'. BLIMHCIUTL Ayru, 3aK/II0UeHHbIC MEXKIy
TOYKAaMHU KaCaHUAd.

47. BpIauCIUTh YTOJI, COCTABJIEHHBIM KACATEIbHON M XOPIOU, €C/IHM XOPIa
[T OKPYXKHOCTh HA JBe JACTHU, OTHOCAIINECS Kak 3:7.

48. JIBe OKPYKHOCTU OJMHAKOBOIO PaJMyca MEePEeCEeKAITCs 10, yIJIoM 2/sd;
OIpPEeNEeNTh B I'PAAYCaX MEHBIIYIO U3 YT, 3aK/I0YAIONINXCI MEXIY TOYKAMU
TepeceveHust.

IIpumeuanue. YoM ABYX IEpeCEKAIOMIUXCS YT HA3BIBAETCS YIOJI,
COCTABJIEHHBIM JBYMS KacaTeJIbHBIMU, IPOBEIEHHBIMU K 3TUM JIyTaM U3 TOYKU
TepeceveHust.

49. U3 onHOrO KOHIIA nuaMeTpa IIPOBeJeHA KacaTeabHasl, a U3 JAPYTroro —
CeKymas, KOTopas ¢ KacaTelbHo# cocTaBageT yroa B 20° 30'. HaiiTu MeHbIIyIO
U3 AyT, 3aK/II09eHHBIX MeXK/1y KacaTeJbHON U CeKymleil.



T'nasa II1

IIOJOBHBIE ®UT'YPbI

1. IIOHATUE Ob NSMEPEHUN BEJINYNH

144. 3amaya m3mMepeHud orpeska. Jlo cux 1op, CpaBHUBAs MEXK-
Iy coboil 1Ba OTPE3KA, MbI MOTJIA OMPEIEIUTb, PABHBI JTU OHU MEXKIY
cobOii, 1 ecjiy He PAaBHbBI, TO Kakoil u3 Hux Gonbine (§ 6). Ham npuxonuiocs
9TO JesiaTh TPU W3y9YeHUU COOTHOIIEHUH MEXKIy CTOPOHAMU W YIJIaMU
rpeyroabuuka (8§ 46, 47), npu cpaBHeHMM OTPE3KA HPIMON C JIOMAHOMN
(§ 50, 51) u B Hekoropbix apyrux ciayuaax (§§ 63, 54, 55). Ho rakoe
CpaBHEHHUE OTPE3KOB MKy CODO elle He JAaeT TOYHOTO MPEeCTABICHUS
O BEJINYMHE KAXKJIOTO U3 HUX.

MbI TOCTaBUM TeNepb 3aJa9y yCTaHOBUTH TOYHOE TIOHATHE O AJWHE
OTpe3Ka U HAfTH CIOCOOBI BLIPAXKATD ITY JJIMHY TIPU TOMOIIU YUCIIA.

145. O61mmas mepa. O06iieit Mepoii IByX OTPE3KOB MPSAMO#l Ha3bIBa-
€TCd TaKOW TpeTHuil OTPE30K, KOTOPBIH B KaXKJIOM U3 MEPBBIX ABYX COJEp-
JKUTCA eI0e 9uciio pas 6e3 ocrarka. Tak, eciu orpesok AM (puc. 162)
comepxurca b pa3 B AB u 3 pasa B CD, to AM ectb obumias mepa
AB u CD. Tlomob6HO 3TOMY MOXKHO TOBOPHTH 00 OOIIel Mepe AByX IyT

A —— 4
a s —t I‘|-H-«-.-|-c-c-u-c-;-o-c-o-u+:|
B> < B> >R
Cl——1—D —
Puc. 162 Puc. 163 Puc. 164

OJIMHAKOBOI'O PAJINYCA, BYX YIJIOB U BOOOIINE ABYX OJHOPOIHDBIX BEJIUYNH.

Bameuanune OueBnaHo, 4yTo eciau orpe3ok AM ecrb obias Mepa
orpe3koB AB u CD, 1o, paznemus AM ua 2, 3, 4 u Tak najiee paBHbIe
YacTH, MBI MOJIyYHUM MeHbIne obriye Mepwl st orpeskoB AB u CD.
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Takum oOpasoMm, eciu [1Ba OTPE3Ka MMEHT KaKy-HUOYIb ODIILYI Mepy,
TO MOZKHO CKa3aTb, YTO OHU UMEIOT 68C‘II/ICJI€HHO€ MHOZKECTBO O6H];I/IX Mep.
OpHa 3 Hux OymerT HAaubOIbINAS.

146. Teopembl, Ha KOTOPBHIX OCHOBAaHO HaXOXXJeHHEe HAUOOJIb-
mieit obimeit Mmepbl. YT00bI HalTH HAKMOOJIBIILYIO OOIILYI0 MEPY JIBYX OT-
PE3KOB, yIOTPEOIIIOT CIIOCO0 MOCIEIOBATEIHHOTO OTJIOXKEHNUs, TIOM00HBIIH
TOMY MOCJIEIOBATEILHOMY JEJIEHNUIO, KAKUM B apu(METHKe HAXOIAT HaM-
GO IITHI OOIIK IEUTENh IBYX HETBIX YUCETT. DTOT CIIOCOD OCHOBBIBAETCS
Ha CJIEIYIONIUX TEOPEMAaX.

1. Ecau menvwuti us deyx ompesxos (A u B, puc. 163) co-
deporcumes 8 boavwem ueaoe wucao pa3 bez ocmamxa, Mo
Hauboavwas obuLas mepa 2MUT OMPe3Ko8 ecmMb MEHbLWUL U3
HUT.

IIycTb, nanpumep, orpe3ok B comepxkurcs B orpeske A poBHO 3 paza;
TaK KaK ITPY 9TOM, KOHEYHO, OTPE30K B comep:KuTcs B caMoM cebe POBHO
1 pa3, To B ecrtb obmas mepa orpe3koB A u B; ¢ aApyroit CTOpOHBI, 3Ta
Mepa eCTb M HambOJbIlasl, TAK KaK HUKAKOW OTpe30K, Gombimit B, He
MOXKET COJIep:KaThcs B B 1iesioe 9uciio pas.

2. Ecau menvwuli ud deyx ompesaxos (B, puc. 164) codepatrcum-
ca 8 boavwem (A) uenoe wucao pa3 ¢ HEKOMOPHIM OCTNATMKOM
(R), mo nauboavwas obuas mepa Imur ompe3kos (ecau OHA
cyiecTByer) doastcHa bvims u Hauboavweti obweti Mepoli merb-
wezo ompeska (B) u ocmamxa (R). Ilycrs, nanpumep,

A=B+B+B+R

113 sTOr0 paBeHCTBA MBI MOXKEM BBIBECTH CJIEIYIONINE /IBA 3AKJIIOYUEHUS:

1) Econ cymecTByer oTpe3ok, copepKaiuiics 6e3 ocratka B B u R, TO
OH COJIEPXKUTCS TaKxKe 6e3 ocTaTka U B A; eciiu, HampuMep, KakO#-HuOyIb
OTPE30K COJIEPKUTCA B B poBHO 5 pa3 u B R comepKUTCsA POBHO 2 pa3a,
T0 B A OH cozepxkutrcs 5+ 5+ 5+ 2, T.e. 17 pa3 6e3 ocrarka.

2) O6parHO: eciiu CyIIECTBYeT OTPE30K, CojepzKamuiics 6e3 ocTaTka
B A u B, T0 OH comepKuTcs Takxke 6e3 ocraTka U B R; ecam, Hanmpumep,
KaKoi-uHuby b 0Tpe3ok cozepxkutcsi B A poBao 17 pa3 u B B poBHO 5 pa3,
TO B TOH yacTtu orpe3ka A, Kkoropas paBHa B, oH comepzxkurca 15 pas;
cJIe/IOBATENIbHO, B OCTAlOINelcst YacT oTpe3ka A, T.e. B R, oH comepKuTcs
17 — 15, 1.e. 2 paza.

Taxum obpa3om, y IByX map OTPE3KOB

—~
AuB BuR

JIOJIKHBI ObITh OJHM W Te Ke O0Ime Mepbl (eC/ii OHU CYIIECTBYIOT);
TO9TOMY M HambOOJbINasi 00IIAs MEPA y HAX JOJKHA OBITh OHA W TA JKe.

K srum aBym Teopemam Hamo ere J00aBUTH CIIEAYOMIYI0 aKCHAOMY
n3MepeHus (akcuoMy Apxumena):
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Kax 6v seaur Hu 6va boavwuti ompesox (A) u xax 6v. man
Hu 6va Menvbuwuti ompesox (B), eceeda, omraaduweas mernbv-
wuli Ha boavwem nocaedosameavho 1, 2, 3 u max danee pa3s,
MbL TLOAYUUM, YMO NOCAE HEKOMOPO20 M-20 OMAOHCEHUS UAU
HE NOAYHUNCA HUKGKO20 OCMAMEKG, UAU TLOAYUUINCA OCTAMOK,
MeHbWUTL Menbwe20 ompedka (B); npyrumu ciioBaMu, BCerga MOXKHO
HANTU CTOJIb GOJIBINOE TEJI0e MOJOKUTEIBHOE YUCIO M, 9TO0 B - m < A,
HO B-(m+1) > A.

147. HaxoxkgeHue HauboJibIieii o011ieii Mepbl ABYX OTPE3KOB.
IIycts Tpebyercss HaliT HAUOOIBITYIO ODIYIO MEPY ABYX MAHHBIX OTPE3-
koB AB u CD (puc. 165).

Hns aToro Ha OOIBIEM

4l | | 1|~? i OTpE3Ke OTKJIAIbIBaEM (C 110-
! ! ! B MOIIBIO IUPKYJIs) MEHBIIUI
OTPE30K CTOTHKO Pa3, CKOJb-

¢ p—d—H D KO 9T0 BO3MOKHO. [Ipu arom,
Puc. 165 COTJIACHO AKCHOME W3Mepe-

HUA, CTYIUTCA OJJHO U3 IBYyX:
unu 1) CD ynoxurca 8 AB 6€3 ocraTka, TOra UCKOMasi Mepa, COrJIACHO
reopeme 1-it, Oymer C'D, nam 2) moiyuuTcss HEKOTODBIH octatok EB,
menbimit CD (kKak y HAC Ha YepTexke); TOrIa, COMJIACHO Teopeme 2-ii,
BOIIPOC TIPUBEIETCS K HAXOXKIEHUIO HAWOOJNbINeH o0mell Mepbl AByX
MEHbBINUX OTPe3KoB, uMeHHo C'D u nmepBoro ocrarka EB. Utobbl Haiitu
ee, MOCTYIAeM IO MPeJIbLIYIIeMy, T. €. OTKaaabBaeM EB na C'D cToabko
pa3, CKOJIbKO MOXKHO. U onaTh mpousoiizer oxuo u3z asyx: wiau 1) EB
ynoxurcs B CD 6e3 octarka, Torma uckoMasi Mepa u Oymer EB, wuiun
2) nosyunrcs ocratrok F'D, menpunii EB (kak y HAc Ha YepTexe);
TOTa BOIIPOC MIPUBEIETCS K HAXOXKIEHUIO HAMOOJIbIIel 00Ieit Mephl IByX
MEHBIINUX OTPE3KOB, uMeHHo F B u Broporo octatka FD.

HpOﬂOJ’I)KaH 9TOT IIpHUEeM JdaJiee, Mbl MO2KeM BCTPETHTHCA C TaKHMHU
ABYMAd BO3MOZKHBIMU CITyYadMU:

1) mocsie HEKOTOPOTO OTIIOKEHHSI HE TIOJTY YUTCsT HUKAKOTO OCTATKA UJIN

2) 1pOoIECC MOCIe0BATEILHOIO OT/IOKEeHUs He Oy/IeT uMeTb KOHIa (B
TpeanosIOzKEeHN N, 9TO Mbl UMEEM BO3MOZKHOCTDH OTKJIAABIBATH KaK YTOJIHO
MaJible OTPE3KH, 94TO, KOHEUYHO, BO3MOYXKHO TOJBKO TEOPETUIECKH).

B mepBom ciiyuae mocnemauit octaTtok u Oymer Hambosiblieir oOmieit
Mepo#l JaHHBIX OTPE3KOB. UT0OBI ya00HEH BBIYUCIUTD, CKOIHKO Pa3 3Ta
HanbOJThITast O0IIAsT MEpA COMEPKUTCS B TAHHBIX OTPE3KAX, BBHIMACHIBAEM
Ps PABEHCTB, TOTYyYaeMBbIX TOCIEe KaXKI0ro OT/ioxkeHus. Tak, mo HareMmy
9epTexRy MbI OyI€M UMETb:

mocjae mepsBoro ornoxkenusa ... AB = 3CD + EB;
» BTOPOI'O » ... CD = 2EB+FD;
» TPETHETO » ... EB = A4FD.

Ilepexossa B 3TUX paBEeHCTBAX OT HUXKHETO K BEPXHEMY, TIOCJIE€I0BATEb-
HO HaXOJHM:
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EB =4FD; CD = (4FD)-2+ FD =9FD;
AB = (9FD) -3 +4FD = 31FD.

Tlo106HO 3TOMY MOKHO HAXOIUTH HAUOOJBIITYIO OOIILYI0 MEPY JABYX /YT
OMWHAKOBOTO paJanycCa, ABYX YIJIOB U T.II.

Bo BTOpOM ciaydae maHHBIE OTPE3KH HE MOT'YT UMEThH ODIIei Me-
pbl. UT0OBI OOHAPYXKUTH ITO, MPEANOJIOKUM, 9TO JaHHbIEe OoTpe3ku AB
u CD umeroT Kakyto-aHubyap obiryo mepy. Mepa 3Ta, Kak MbI BHJIEIH,
JIOJIKHA, COJEPIKAThCs IeJI0e YUCJIO pa3 He Tojabko B AB u B CD, HO
u B octatke K B, ciemoBaTesbHO, B BO BTOpoM ocTaTtke F'D, u B TpeTbeM,
U B YE€TBEPTOM H T. . TaK KaK OCTaTKWU 3TU UAYT, MOCIEIOBATEIHBHO
YMEHBIIIAsiCh, TO B KaXKJIOM U3 HUX ODOIIasi Mepa JOJIKHA COINEPIKATHCS
MeHbIIIee YHCJIO Pa3, YeM B Tpeapiayinem octarke. Eciawm, Hampumep,
B EB obmas mepa comepxkurca 100 pas (Boobiie m pas), ro 8 F'D ona
conepxkurcs Menee 100 pa3 (3nauut, He Gomee 99 pas); B CIEAYIOMIEM
oCTaTKe OHA JIOJKHA cofepxkarbcs Menee 99 pa3 (3mauut, ne Gosiee 98
pa3) u T. 1. Tak Kak psiji NEJIbIX MOJIOKUTEIbHBIX YMEHbIIAIOMIUXC YHUCEI:
100, 99, 98, ... (u BOOOIIE M, m — 1, m — 2,...) uMmeeT KoHel (KaK ObI
BEJIMKO HU OBLIIO YUCJIO M), TO U MPOLECC MOCIEI0BATEIbHOIO OTJIOKEHHUS,
NpHA JIOCTATOYHOM €ro IMPOJIOIZKEHUU, NOJI2KEH NOWTH JI0 KOHIA, T.€. MbI
JIofiieM 10 TOrO, YTO y»Ke He TOJYYUTCs HUKAKOTO OCTATKA. JHAYUT,
€CJTH TIOCJIEIOBATEIHFHOE OTJIOXKEHUE HE MMEeT KOHIA, TO JAHHBIE OTPE3KU
HUKAKOI 0011eil Mepbl UMETb He MOTYT.

148. ComsmepuMbie 1 HeCOM3MepUMbIe OTpPe3Ku. JIBa oTpesKa
MpsIMOIl HA3BIBAIOTCS COM3MEPUMBIMU, €CJIM OHU HMeI0T ODIIyI0 Mepy,
¥ HECOM3MEPUMBIMU, KOT/Ia TAKO# ODIeil Mephbl He CyIIeCcTBYeT.

Ha mnpakTuke HeT BO3MOKHOCTH
yOequThCS B CYNIECTBOBAHUU HECOU3- B
MEPUMBIX OTPE3KOB, IOTOMY 4TO, IIPO-

JIOJZKasT  TOCTIeIOBATENIbHOE  OTJIOKe-

HHE, MBI BCerja JoiiieM /10 CTO/Ib Ma- &

JIOTO OCTaTKa, KOTOPBIM B IIPEIBIIy-

1IeM OCTaTKe, MO-BUIUMOMY, YKJIQJIbI- 4 1
BaeTCd IeJ0e YHCIO0 Pa3. BbITh MoO- 4 D C

2KET TIPU 3TOM U JIOJIKEH ObLT ObI 1Mo-
JIYIUTHCS HEKOTOPBIA OCTATOK, HO TIO
MPUYUHE HETOYHOCTH HWHCTPYMEHTOB
(UMpKYJIsl) ¥ HECOBEPIIEHCTBA HALIUX
OPTaHOB YYBCTB (3peHWsi) MbI HE B CO-
croguuu ero 3aMetuTh. OIHAKO, KAk Puc. 166
MBI ceifyac JI0KaxKeM, HeCOU3MepUuMbIe
OTPE3KH CYIIEeCTBYIOT.
149. Teopewma. Juazonars K8adpama HECOUSMEPUMA C €20
CcMopoHot.
Tak Kak JAWaroHajb JEJUT KBaJApAT HA [/IBA PABHOOEIDEHHBIX MPSsi-
MOYTOJIbHBIX TPEYTrOJIbHUKA, TO TEOPEMY 3Ty MOXKHO BBICKA3aTh HHbI-
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MU CJIOBAMH TaK: 2UNOMEHY3a pasHobedperHHo20 NPAMOY204bHO20
MPEY20AbHUKG HECOUIMEPUMEA C €20 KATNEMOM.

IIpeaBapuTesbHO TOKAXKEM CJIEIYIONIEE CBOMCTBO TAKOTO TPEYTOJIbHMU-
Ka; eciy Ha runortenyse (puc. 166) ornoxkum orpe3ok AD, paBHBIil KaTery,
u nposefem DE1AC, to 06pa3oBaBuIuiicss TpU 3TOM NPAMOY20AbHbIT
mpeyzoavnuk DEC 6ydem pasnobedpennniii, a ompesox BE xamema
BC' oxaoscemea pasuoim ompesky DC eunomenyso. Urobbr ybeaurbes
B 9TOM, TTpoBeieM npsimyio BD u paccMoTpuM yriel Tpeyrosibaukos D EC
u BED. Tak kak tpeyronbauk ABC paBHOOEIPEHHDIN U MTPAMOYTONIbHBIIH,
T0 /L1 = /4, n, cnenosaresbHo, Z1 = 45°, a moTOMYy B NPAMOYTOJBHOM
rpeyronbiuke DEC u /2 = 45° u, 3uauut, Tpeyroiasauk D EC umeer npa
paBHbBIX yria u nmotoMmy ero cropoubl DC u DE paBHbI.

B tpeyronbuuke BDE yron 3 paBen npsimomy yriy B 6e3 yria ABD,
a yroza 5 paser npsmomy yrory ADFE 6e3 yrna ADB. Ho ZADB = ZABD
(rak kak AB = AD); 3uagur, u £3 = £5. Ho rorna tpeyronbuuk DBE
JI0/KeH ObITh paBHODeApeHHbIil, u noroMmy BE = ED = DC.

3aMeTuB 3TO, CTaHEM HAXOIUTH OOIIyI0 Mepy orpe3koB AB u AC.

Tak kak AC > AB u AC < AB + BC, r.e. AC < 2A4B, 10
karer AB ornoxurcst Ha runorenyse AC TONBKO OJIMH pa3 ¢ HEKOTOPHIM
ocrarkoM DC'. Temepb HaI0 3TOT OCTATOK OTKJAaIblBaTh Ha AB wiw,
uro Bce pasuo, na BC. Ho orpe3ok BE, no pokasannomy, pasen DC.
Suauut, #Hago DC ornoxurh eme #Ha FKC. Ho EC ecrs rumnorenysa
pasHOOepennoro Tpeyroibauka DEC. ChaemnoBaresibHO, TPOIECC OTJIO-
KEHUs JIJIsi HAXO0XKI€HUsI ODIIEi Mepbl CBOJIUTCS TENEPh K OTKJIAIIBAHIIO
karera DC' mpsiMOyrosibHOTO paBHOOeIpeHHOrO Tpeyronbuuka DEC Ha
ero runoreny3se FC. B cBoo odepenb 9TO OTIOXKEHHE CBEIETCS K OT-
KJIQJIBIBAHUIO KATETa HA TUIIOTEHY3e HOBOTO MEHBIIEro MPsiMOYTOIbHOTO
PaBHODEIPEHHOIO TPEYrOJIbHUKA ¥ T. ., OYeBHIHO, 6e3 KOHIa. A ecin
MIPOIIECC ITOT HE MOYKET OKOHYUTHCA, TO 001eit Mmepbr orpeskos AC' u AB
HE CyIIeCTBYer.

150. ITonsiTME 06 M3MepeHUH OTpPE3-
< A »| KOB. YTOOBI COCTABUTH ACHOE TPEJICTABJIC-
HUE O BeJMYWHE JAHHOIO OTPE3KA, €ro Cpas-

T T T T T T T T 1 HHBAIOT C JAPYTUM, y>K€ U3BECTHBIM HAM OT-

< B > PE3KOM, HApUMEp C MeTpoM (ITOT HU3BECT-
| | HBIH OTPE30K, C KOTOPBHIM CPABHUBAIOT JPY-
rue OTPe3KH, Ha3blBaeTCs eguHUNeil ajm-

Puc. 167 Hbl). [Ipy 9T0M MOTYT NpEACTABUTHCS JBa

PA3JIMYHBIX CJIydasi: UM U3MepsieMbIil OTpe-
30K COM3MEPUM C eqVWHUILIEH, UJIu HeCOU3MEPUM C Hel.

1) Usmepums ompesox, cousmepumoili ¢ edunuyetd, 3HA%UM Y3HaAMb,
CKOABLKO Pa3 6 Hem codepacumcs eduHUYG UL KaAKaA-Hubydv doars edu-
HUUDL.

IMycrs, Hanpumep, HAJO U3MEPUTH KaKOH-HUOY b orpe3ok A (puc. 167)
py MOMOITH eauHuIbl B, couamepumoii ¢ A. Torma HaxomsaT ux oOUIYIO
MEepy ¥ y3HAIOT, CKOJILKO pa3 oHa comepxurca B B u A. Eciu obimeit mepoit
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OKaXKeTcsi caM OTPe30K B, TO pe3yJsibTaT U3MepeHHsl BBIPA3UTCS [EJIbIM
yncaom. Tak, korga B cogepxurcsa B A Tpu pasa, rOBOPSAT, 4TO IJIUHA
orpe3ka A pasua 3 emumaurnam. Eciau ke o0mieit Mepoii OyieT HeKOTopast
Jonst B, To pe3ynbTar m3MepeHHUs BbIPA3UTCS IPOOHBIM YUCIOM. Tak,
ecau o0Ias Mepa, ecTh 1/4 o B v oHa COmEpXKUTCH JeBATh pa3 (Kak
u306pazKkeHo Ha puc. 167), To ropopar, uro anuHa orpeska A pasna 9.
Yucno, mogyduBIiee-
Csl TI0CJIe U3MEPEeHUsl, Ha-

BBIfaeTCﬂ 9acTO MepoH << A > << B >
TOU BEJIMYWHDBI, KOTOpad NN T T I | T N B R B |
usMepsanach. ducma 1e- 4, > '

Jible U JpOOHBIe HA3BIBA- | A,— >

I0TCsI PArMOHAJIBHBIMH

quciiaMu. Puc. 168

2) Korga nauublii or-
pe3oKk A HecousmepuM ¢ enuHuIEH B, TOrna W3MEpPEeHHe BBINOJHIETCH
KOCBEHHO: BMECTO OTpe3Ka A M3MepsAT IBa APYIUX OTPE3Ka, Cousme-
pumblr ¢ edunuyeti, U3 KOTOPBIX OJIMH MeEHbINe, a Jpyroit Oombiie A
M KOTOpble pasHaTca or A kKak yromuo Majo. YUrobObl HaliTh Takue
COM3MEPHUMBIE OTPE3KH, IIOCTYIIAIOT TAK: MOJOKIM, YTO MBI YKeJIaeM HaiTH
COM3MEpPHUMbIE€ OTPE3KHU, KOTOPbIE OTJIMYAIUCH Obl OT A MeHbIIe, 4eM Ha

— emununsl qiuuabl B. Torna nenum equuuiy B wa 10 paBHBIX gacTeit

(puc. 168) u omHY TAKyIO JIOJIO OTKJIAIbIBAEM Ha OTpe3ke A CTOIBKO pas,
CKOJIBKO BO3MOKHO. IlycTh oHa ynoxkuTcs 13 pa3 ¢ HEKOTOPBIM OCTaTKOM,

1
MEHBIITUM EB. Torma mbr Oyzem wmerb OTpPe3oK Ajp, cowm3aMepuMmblii

¢ equHKIel u Menbinnii, yem A. OTioxus 1—103 elne OAWH Pa3, IIOJIYy4YUM

JIPYToii OTPe30K, Ao, TOXKE COM3MEPUMBIH C eUHUIIEH, HO OOIBbINHIA, yeM A,

KOTODBIi pasHuTcs oT A MeHee 4eM Ha T enuauIbl. JJinHbl OTpe3KoB Ag
14

1 Ag BBIPAXKAIOTCS YUCIAMH — M —. JTH YHUCIa PACCMATPUBAIOTCI KaK

10 10
NpubJIUIKEHHBI e MeDp bl JJIUHBI OTPE3Ka A: IepBoe ¢ HeJOCTATKOM,

BTOpOE — ¢ u36bITKOM. [Ipu 9TOM, Tak Kak orpe3ok A pasuurcs ot Ay u OT

A2 MeHee 94eEM Ha 1—0 C€IWHUIBI, TO IPUHATO 'OBOPUTDH, YTO KazKJ0€ U3 3TUX

1
YHCesl BbIpAXKAeT JJIMHY OoTpe3ka A ¢ TOYHOCTBIO 10 10"
Boobitie, 4Tobb! HaliTH TPUOIMIKEHHBIE MEPbI JIJTHHBL OTpe3Ka A ¢ To4-

HOCTBIO /10 — €IUHUIIGI, AEJIAT eAUHAIy B Ha N PABHBIX 9acTeil U y3HAIOT,
n
CKOJIBKO pa3 —-sI JIOJIsl €JUHUIIBI COIEPKUTCS B A; €CIi OHA COIEPKUTCS
n

1 m m+1
B A  pa3 ¢ HEKOTOPBLIM OCTATKOM, MEHbIIUM — B, To yucia — u ——
n n n
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CUYUTAKOTCA 1'.[pI/I6.7'II/I}KeHHbIMI/I MepaMHu AOJIMHBbI OTPE3Ka A ¢ TOYHOCTBIO a0

1
—-ii, IepBO€e C HEJOCTATKOM, BTOPOE — C M30BITKOM.
n

Ba‘MeTI/IM7 9TO 9TUM IIyTEM MbI MOZKEM HAXOOUTh HpI/I6JII/I}KeHHbIe pe-
3yJIbTaThl U3MEPEHUs U TOTZA, KOTJA U3MEpsieMbIil 0Tpe30K A consmepum
¢ equHATIEN B; TOJBKO B 9TOM CJIydae Mbl, €CIH MOXKEeIaeM, MOKeM HaiTh
TaKzKe U TOYHBINA PE3yJIbTAT, TOIJNA KaK B CIydae HeCOM3MEPUMOCTH TOY-
HOrO Pe3yJIbTATa MPHU TOMOIIN OJTHUX PAIMOHATHHBIX YUCEJ MBI MOy IUTh
HE MOXKEM.

s mosydeHus TOTO YHCJia, KOTOPOe MOXKHO ObLIO ObI MPUHSATH 33
TOYHYIO MEpPY JIJTUHBI OTpe3ka A, KOTJia 9TOT OTPE30K HECOU3MEPUM C eJIH-
HUIEH U3MepeHust, TOCTYTAIT CJAEYONUM 00pa3oM.

Boraucnsitor mocsieioBaTeibHO TPUOIMKEHHYIO MEPY JJIMHBI OTPE3Ka
A ¢ HegocTaTKOM ¢ TOYHOCTHIO 710 0,1, 3aTeM Ty ke Mepy ¢ HeZOCTATKOM
¢ Tounoctbio 710 0,01, 3arem ee ke ¢ TouHOCTHIO 70 0,001 ¥ TPOAOKAIOT
OecrpesiesIbHO 9TOT MPOIECC MOCTEI0BATETHBHOTO BBIYUCICHUS TTPUOJIH-
JKEHHOW Mepbl JIMHbI A, KaxKIblil pa3 nosbimias TogHocTb B 10 pa3s. Ilpu
TAKOM TIPOIecce OYAYT MOydaThbCs MOCTIEI0BATEIbHO JECATUIHBIE IPOOU
CHa4YaJIia C OAHUM ACCATUYIHBIM 3HAKOM, 3aTeéM C JABYMsd, TPEMA U AAJIbIIE
Bce ¢ OObIUM 1 OOIBIIAM YUCIOM JECATHYHbIX 3HAKOB. Heorpannden-
HO€ TIPOJIOJI?KEHHE OTIMCAHHOTO MTPOIIECCa TIOCTPOSHUST JECATUIHBIX APOobeit
omnpeeser GECKOHEYHYIO HEIEPUOIUYECKYI0 NeCATUUHYI0 Ipobb. (dra
JIpOOb HE MOXKET OKa3aTbCsl MEPUOIMIECKOM, NHAYE ee MOXKHO ObLIO ObI
obpaTuTh B OOBIKHOBEHHYIO, U OTPE30K A OKa3ayicsi Obl COM3MEPUMBIM
C eJIMHUIEH [IJIMHDL. )

W3 anrebpbl M3BECTHO, YTO BCsiKasi OECKOHEYHAs HEMEPUOIUIECKast
JecsTudHasi 1po0b OIpeiesisieT HeKOTOpoe upparuonaibuoe ancio. K ta-
KM 4YUCJIaM IOPHUBOAHUT, HAIIPUMED, HU3BJCYCHHUEC KBaJAPATHOI'O KOPDHA U3
9HCTa B TOM CTydae, KOTIa 9TOT KOPEHb He M3BJIEKaeTcst To9Ho. Tak, v/2
€CTh UPPAIMOHAIBHOE YUCIIO, MTPECTABIsIeMOe HECKOHEYHOM MeCaTUuIHON
ZIpO6BI0*):

V2 =1,4142. ...

Taxum obpazom, becKOHEYHAS TECATUIHAS APOOH, KOTOPAS IOy IaeT-
Csl Ipy NPUOJIMKEHHOM H3MepPEeHHH OTpe3Ka A, HEeCOM3MEepHMOro C eu-
Huueit B, onpenesisieT HEKOTOPOE HMPPAIMOHAJIBLHOE YHCI0. IDTO YUCIIO
U IPUHUMAECTCA 3a TOYHYIO MEPY IJIUHbI A

Bameuanue. Kromy ke camMoMy HPPaIMOHAIbHOMY YHCIIY MOXKHO
NPUNATH, BBIYUCIsS TOCIEI0BATEIBHO NMPUOJINKEHHbIE 3HAYEHUs [IJIMHBI
orpeska A ¢ tounocreio o 0,1; 0,01; 0,001;..., HO He ¢ HEIOCTATKOM,
a ¢ u30bITKOM. /leficTBUTENBHO, /ABA NMPUOIUKEHUS], B3SITHIX C OJUHAKO-
BOH IECATUYHON TOYHOCTHIO, OTHO C HEIOCTATKOM, APYroe ¢ M30BITKOM,

*) BeCKOHEYHYIO 1eCATHYHYIO APO0b HeJb3s1, KOHEUHO, IIOJHOCTHIO 3aIIUCATh HA JIUCTE
6yMa.I‘I/I, TaK KaK YHUCJIO €€ JEeCATUYHBIX 3HAaKOB 6eckonedno. Tem He MeHee ee CIMTAIOT
MU3BECTHOI, eCIM M3BeCTeH CII0CO0, IPH IIOMOIIM KOTOPOI'O MOXKHO OIIPeJeNIUTh JIiboe
YUCJIO €€ NeCATHYHBIX 3HAKOB.



II1.1. TIOHATUE OB USMEPEHUN BEJINYITH 115

Pa3HATCS MeXKJy CODOH JIMIIb IOCAEIHUM JIEeCATUYHBIM 3HaKOM. Ilpwm
IIOCJIE€JOBATEJIbHOM IIOBBIINIEHUN CTEII€HH TOYHOCTHU 3TOT HOCJ’Ie,Z[HHfI 3HAK
Oy/1IeT OTONBUTATHLCH BCE HAJIBINE W JAJbINE BIPABO OT 3AIATON, YHUCIIO
O0IIUX MEeCITUYHBIX 3HAKOB 00erX /1pobeii Oy1eT CTAaHOBUTHCS BCe DOJIbIIE
u bosibire. [Ipu GecipeneibHOM TPOIOIKEHUH TTPOIIECCA B ODOUX CITydasax
MOJIYYNTCsI, TAKUM 00Opa30M, O/fHA W Ta Ke OECKOHEYHAs MeCATUIHAS
JIpOOb, T. €. OJIHO U TO YK€ UPPAIUOHATILHOE YUCJIO.

Toumoe 3Ha"eHIE OECKOHETHOI TECITHIHON IPOOH CINTACTCS OOIBITHAM
BCAKOT'O €ee HpI/I6JII/I)KeHHOI‘O 3HAYECHHUA, B3ATOTO C HEAOCTATKOM, U MEHb-
IIIAM BCSIKOT'O ee MPHUOJIMYKEHHOIO 3HAYEHUsI, B3ATOIO ¢ U30BITKOM.

151. BeckoHedyHble AecATHYHBbIE APOOU. Bpenenue 6ecKOHEUHBIX
JEeCSATUYIHBIX Ip06eil TPOU3BOAUTCS B ajirebpe Ha OCHOBE CJIE/LYIONINX OIpeiesie-
HUIA.

Beckoneunaa decamuvnan dpobv Ha3v6aemces JeticmeumensbHoMm 4UCAOM.

e beckoneunvie decamuynvie dpobu CHUMAOMCA PABHOLMU, ECAU UL OECA-
MUYHBLE 3HAKY 00UHAK0B020 MOPAJKG DAEHDL.

U3 deyzr nepasuvx beckoneunus decamuanus dpobeti cuvumaemes 66AbwWUM
deticmeuUmMeAbHIM “UCAOM Ma 0pobb, 6 Komopol nepevl u3 HepasHHLLT decs-
MUYHBLE 3HAK08 00UHAK06020 NOPAJKA cO 6mopoti dpobbro Goavue.

Eciu B 6eckomeumoit mecaTuaHOM 1pOOH BCE AECATUIHBIE 3HAKW, HAYMHAS C
HEKOTOPOr'0 HOPSIAKA, PABHBI HYJIIO, TO JIPO0OH CUMTAETCS PABHOM TONH KOHEYHO
JEeCSTUYHOMN IpO0Y, KOTOPAsi OJIyIUTCs U3 JAHHOM 3a4ePKUBAHMEM BCEX HYJIEH,
CTOSIINX CIIPAaBa OT TOC/TIemaHel 3uaqamneit mudpsel. Tak, 6eckoHeYHAS IeCaTHd-
Hast Apob6b 7,8530078000. .. paBua koueuHoi apobu 7,8530078. Beckoneunas
nepuouiecKkas 1pobb ¢ mepuogoM 9 Bcerga 3aMeHsieTCsl KOHEYHOM J1eCs THIHON
ApoObIO, TOIydaeMoOi W3 JAHHON yBEJWYEHWEM HA EIUHUILY €e ITOC/IETHETO
JIeCSTUYHOIO 3HAKA, OTJIMYHOrO OoT 9, M oTOpachIBaHMEM BCEX ITOCJIEIYIOIIUX
nesaTok. Tak, npobs 3,72999. .. 3aMeHI0T KOHEYHOH 1pobbio 3,73.

152. IIpubsan>keHHble 3HaYeHUsA OECKOHEUYHOM JeCATUIHOMN
apobu. Eciu 060pBaTh AaHHYIO OECKOHEUHYIO ACCATHIHYIO Ipo0b Ha ee n-M
3HaKe, TO [OJIy4YeHHAs KOHeYHas APOOb HA3bIBAETCS NPUBAUINCEHHBIM 3HAYE-

Huem beckoneunoli decamuunoti dpobu C TOYIHOCTBHIO 0 Tom C HEeJIOCTATKOM.
Eciu xe B 9T0i1 1pobu yBeIMYNTh HA €IUHUILY €€ TIOCTEHUMN TeCATUIHBIN 3HAK,
1

T.e. IpUOABUTH K HEH , TO TIOJIyIWUTCS HOBas KOHEYHas APOOb, KOTOpas

10~
Ha3bIBAETCsI MPUOINKEHHBIM 3HAUYeHHEM OECKOHEJHOM Apo0u C TOM Ke TOYHO-
cThio ¢ u3bbiTKOM. Ecium npubsmkenHoe 3HadeHne NeMCTBUTEILHOIO UHCTA

C N JeCATUYIHBIMU 3HaKaMH C HEJOCTATKOM 0603HaYUM qepes3 an, a C U30BITKOM

Tepes o, TO &l = Qp + % V3 ompene/ieHns HePaBeHCTBa AeHCTBUTEIbHBIX
YUCeJI CIIe/IYeT, 9TO AeHCTBUTEIBHOE YUCIIO DOJIbIE BCSIKOrO €ro MPUOIINKEHHOTO
3HAUYEHHs C HEJOCTATKOM W MEHBIIE BCIKOrO0 €ro MPUOJJIMKEHHOTO 3HAYEHUS
¢ m3bbiTkoM. Tak, mycTh, HapUMep, TAHO TEHCTBUTETHHOE UUCIIO, OIIPEesis-
[oniee \/5 = 1,414 .... Ero npubiuxenHoe 3HadeHwe ¢ TodHOCTHIO 10 0,01

¢ HegocraTkoM: 1,41, ¢ m3bbiTKOM: 1,42; Tak Kak
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1,41 = 1,41000
1,42 = 1,42000,
TO B CI/IJ'Iy onpe/iejiecHud HepaBeHCTBa ,Z[QﬁCTBHTQIIbHI)IX quceJl uMeeM:
1,41000... < 1,414...<1,42000..., wmm 1,41 <2 <1,42.

153. eiicTBud c gelicrBurejbHbIMY unciiamu. Ciroxkenue.
IIycTp nmambl mBa geficTBUTe/bHBIX Yncaa o U 3. BozbMem ux mpubiaukeHHbIE
3HAYEHUs C IPOU3BOJIHLHBIM YHUC/IOM 7 JECATUIHBIX 3HAKOB, CHAYAJIA C HEIOCTAT-
KOM, a 3aTeM C U30bITKOM. [Ipub/mKeHHble 3HAYEHUS YNUCET o U (3 C HEIOCTAT-
KOM 0003HAa4YMM COOTBETCTBEHHO 4Yepe3 &p U [y, a IpUOJIMKEHHBbIE 3HAYCHUS
¢ m36bITKOM — uepe3 o, u B,,. Ilpu sTom:

" 1 r_
an—an+10n, Bn=PBn 107" 1)

CocraBuM Ternepb CyMMBI &y, + 3y 1 aly + 3%, . Kaxxiaa u3 Hux ecrb gecaTudHasn
apobb, comepIKalias N JeCATUIHBIX 3HAKOB.
!
Hazosem nepByio v, a BTOPYyIO v ,,:

an + Bn = Y, O‘;‘L+ﬂ;z=7;z~

1

CkutagpiBas nouieHHo paseHcTsa (1), momyaum:

2
! I
2
WM Y ), = Yo + ——. DTO PABEHCTBO TOKA3BIBAET, YTO MTPOOH 7 ), TIOTYTAeTC U3

10m
pobu 7y, NpubaB/IEHUEM ABYX €IWHUIL K ee IIOCTIeJHEMY JeCATUIHOMY 3HAKY.

Bynem reneps yBesmuuBaTh n; B TAKOM Ciiyae Ipo0b 7y, IpUBeIeT K 00pa30Ba-
HUIO0 GECKOHEYHO 1eCATUIHON ApobU, KOTOPYIO 0003HAYMM Y. DTa APOOH MOKET
OKa3aThCsl WM NEPUOAMYECKON, Win Henepuoaudeckoi. Jonycrum, 910 apobb
7 HemepuoauYeckas. B TakoM ciydae OHa HOJIZKHA COLEPKATh GECUUCIEHHOe
MHOXKECTBO JECSATUYHBIX 3HAKOB, OTJaU4HBbIX 0T 9. B sToM ciayuae B mgpobu vy
YHCII0 IECATUIHBIX 3HAKOB, OTJIMYHBIX OT 9, T0JI2KHO BO3PACTATh C BO3PACTAHUEM
n. Tak kak npuGaska B apo6u v uucaa 2/10" He MOXKeT OKa3aTh BJIUSHUS HA
ee JIeCITUYHBbIE 3HAKH, CTOSIIVE JIeBee JIBYX IIOCJIEJHUX 3HAKOB, OTJIAYHBIX OT
9, TO uYMCI0 OOIIUX TEpPBBHIX JECATHYHBIX 3HAKOB B IpobaX v, M 7y, Oyaer
HEeOrpaHWTeHHO BO3PacTaTh ¢ BospactarueM n. CiremoBaTebHO, APOOH 7 1, Gymer
[PUBOAMTH K TON Ke OECKOHEYHOM JeCTUYHOM Apobu, 4rTo U Apobb v,. IIpu
9TOM W3 HPEBIIYIIEro CJIELyer, YTo IIpu JI60M n
Yo <Y <V (2)
Homyctum temnepb, 9To 1pobb 7y Iepuoauyeckasi. B TakoM ciydae OHa
pecTaBiisieT co60i HEKOTOPOe PAIMOHAIBLHOE YUCIJIO. DTO UUC/IO0, KAK HETPY/IHO
CO0Gpa3nTh, TAKIKE yIOBJIETBOPSIET HEPABECTBY (2).
Ounpegenenue. Jeldcmeumeavhoe wucao vy, ydoeaemeopaowee Hepa-
sencmeam (2), nazveaemces cymmot delicmeumesvhos wucea o u B:

y=a+p.

154. dpyrue geiictBus c gelficrBuTeabHbiMu unciaMu. Cosep-
NI€HHO aHAJIOTUYHbIM 06p3.30M MOZKHO OIIpe1eJINTh Pa3HOCTD ABYX ,Z[eﬁCTBPITe.TIB-
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HBIX YHCEJI, UX [IPOM3BEICHNUE U YACTHOE OT JIEJIEHUs OJHOIO IeHCTBUTEILHOrO
qpciaa Ha Apyroe. Bosee mompobHoe u3ytieHHe pPe3yJsIbTaTOB ITUX AeUCTBHI
MIOKa3bIBAET, YTO OIpE/IeeHHbIe TaKMM 00pa30M CyMMa WM IPOH3BEJeHHE 1eii-
CTBUTEJIbHBIX YHCEJ MOJYMHSIOTCS OCHOBHBIM 3aKOHAM JEeHCTBHUH, MMEIOLINM
MeCTO OJId 9UCeJI PAITUOHAJIbHBIX: CJIOZKEHNE IMOAYIUHACTCA IIEePEMECTUTE/IbHOMY
¥ COYETATEIHLHOMY 3aKOHAM:

at+f=p+a, (a+B)+y=a+(B+7),

a YMHOXKeHHe — IIepeMeCTUTeJIbHOMY, COYeTaTe/IbHOMY U pacCIIpeae/InTeIbHOMY

3aKOHaM:
aff =fa, (aB)y=a(By), (a+pB)y=ay+pBy.

B rex ciyuaax, korma 6eckoHeIHBIE JeCATUIHbBIE IPO0OH Oy Iy T IepUOINIeCKIMY,
onpe/iejiecHHbIE BbIIIEe ,Z[efICTBPIH HaJd HUMHU 6y,Z[yT IPpUBOJUTDH, KaK JIEI'KO IIOKa-
3aTh, K TEM K€ Pe3y/bTaTaM, UTO U JIeHCTBUsS HA OOBIKHOBEHHBIMU APOOSIMHU,
IOy 9a€MbIMHU I10CJIE 06pameHI/m NePUOIUICCKUX /:Lpo6e1?1 B IIPOCTHIE.

Taxkum 06p330M, PaniOHaJIbHBbIC YHC/IA ABJJIAIOTCA JIMIIb YaCTHBIM BUI0M
,Z[eﬁCTBHTeIIbHBIX quceJI.

155. OTHoIleHne AByX OTPE3KOB. UHCIIO, IIOJy4aeMOe B Pe3yJib-
TaTe U3MepeHust OTpe3Ka A, Ha3bIBAETCS YUCIEHHON Mepoit orpe3ka. Eciu
oTpe3ok A couwsmepum ¢ eIUHUIEH W3MEpeHusi, TO ero YUCJICHHas Mepa
€CTh YuCJIO panuoHasbHOe. Eciu OH Hecom3MepuMm C eNuHWIEH JIVHBI,
TO €r0 YHCJIeHHAs MePa e€CTb WPPAIMOHAJJIBHOE YUCIO0, TPEICTaBIIsIEMOe
GECKOHEYHO!N HEMEePUOIUIECKON JIeCATUYIHOMN IPOOBIO.

B nmanpHeiimiem mopd AJMHOM oTpe3ka MbI Oy/ieM moapa3yMe-
BaTh €ro YMCJIEHHYIO MepPy MPU ONpeaeSIEeHHON e MHUIlE U3Mepe-
Hud. [lox oTHOIIEHHEM IBYX OTPE3KOB — OTHOIIIEHUE WX YUCJIEHHBIX MEP.

OTHOIIIEHNE IBYX OTPE3KOB HE 3aBUCHUT OT TOTO, KAK BHIOPAHA €TUHUIIA
n3Mepenus. B camom nesie, ecsiu, HaIpUMep, BMECTO OJHOMN y2Ke BbIOpaH-
HO¥ €IMHUIIBI U3MEPEHUS B3ATh JIPYTYIO, B 3 Pa3a MEHBIIIYIO, TO B KaXKJIOM
OTpe3Ke 3Ta HOBAas €IMHUIIA YJIOXKUTCS BTPOe OOJIbINee YUCIO pa3, deM
npexHsig. B Toit mpobu, KOTOpasi MpEeCTaB/IseT OTHOIIEHHE OTPE3KOB,
YUCIUTENb W 3HAMEHATeNb 00a yBeaudarcs B 3 pa3a. Besmanna ke camoii
Jpobu OT 3TOro He M3MEHUTCs. Ecin JaHHble OTPE3KH COU3MEPHUMBI, TO
NIpY BBIYHMCJIEHUU UX OTHOIIEHWS 3a €IWHUIy U3MepeHHs yJI00HO B3AThb
ux OOIILYI0 Mepy, B TAKOM CJiy4ae Cpa3dy CTaHeT $ICHO, YTO OTHOIIEHWE
JBYX COM3MEPHUMBIX OTPE3KOB PABHO OTHOIIEHUIO YHCEJI, TOKA3bIBAIOIINX,
CKOJIBKO pa3 ux 00Ias Mepa YKJIAIbIBAETCA B KAXKJIOM U3 HUX.

2. IIOAOBUE TPEYI'OJIBHNKOB

156. IlpenBapureabHble MOHATUS. B OKPY>XKaOMEl HAC KU3HA
4acToO BCTpevaloTcs (GUrypbl, UMEIOIIne pa3jndHble pa3Mepbl, HO OW-
HakKOBYI (opmy. TakoBbl, HaIpuMep, OAUHAKOBBIE (boTOrpaduu OgHOro
M TOTO JKe JIWIia, U3rOTOBJIEHHBbIE B PA3JIMYHBIX Pa3Mepax, WU IJIAHbBI
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37IaHMsI WJIU TIEJIOr0 FOPO/IA, BBIYEpUYEHHBIE B PA3/IUIHbIX pa3Mepax. Takue
Gburypbt IPUHATO HA3LIBATH MOJJOOHBIMU. Y MEHUE U3MEPSTh JAJTUHBI OTPE3-
KOB IIO3BOJIAE€T TOYHO OIPEACJTHUTH IMOHATHE O €OMETPHYICCKOM HO,HO6I/II/I
dburyp u garb crocobbl m3MeHeHus paszmepa Gurypbr 0e3 m3MeHeHui
ee ¢opmbl. U3menenne pasmepoB dburypbl 6e3 m3menenusi ee (HOPMbI
Ha3bIBAETCs IOJI00HBIM Ipeobpa3oBaHueM IaHHON (urypsl. W3ydenue
mo/106ust pUryp Mbl HAYHEM C MPOCTEMIINEro Cjiydasi, AMEHHO C IOA00us
TPEYTOJTbHUKOB.

157. Cxo/icTBeHHBIE CTOPOHBI. B 5T0ii raBe paccMaTpuBalOTCA
TaKue TPEYroJIbHUKH, Y KOTOPbIX YTJbl OJHOT'O COOTBETCTBEHHO PAaBHbBI
yTJIaM JIPYTOTo. YCIOBUMCS B TAKUX CJIydasX HA3BIBATH CXOCTBEHHBIMU
T€ CTOPOHBI ITUX TPEYrOJBHUKOB, KOTOpPbIE JI €K a T MEeXKJIy COOTBET-
CTBEHHO PABHBIMHU YTJIAMU (TaKWE CTOPOHBI TAKXKE U MTPOTUBOJI € K AT
PaBHBIM yTJIaM).

158. Onpepnenenune. J6a mpeyzosbHuKra Ha3b18a10MCA N0J0O-
HoLMU, ecau: 1) yeav, 00H020 COOMBEMCMBEHHO PABHVL Y2AaM OPY2020 U
2) cmoporvl 001020 NPONOPUUOHAALHBL CTOOCTNEEHHbLM CTNOPOHAM OPY2020.

Yro Takue TPEyroJbHUKU BO3MOXKHBI, TIOKA3BIBAET CJEAYIONMIAs JIEM-
Ma*).

159. Jlewmwma. IIpamas (DE, puc. 169), napaaseavras Kaxot-
Hubydo cmopone (AC) mpeyzoavrnura (ABC), omcexaem om nezo
mpeyzoavrur (DBE), nodobruti danromy.

. ITycrs B Tpeyronpauke ABC npsimast
4 4 5 DE mnapannenbua cropone AC. Tpeby-
, /é\ eTcsi I0Ka3aTh, 9TO Tpeyroibuuk DBE
/' & /<\ \\ moao6en Tpeyronpanky ABC.
YN \ IIpencrour moKa3aThb, BO-TIEPBBIX,
r //\\ N\ PABEHCTBO YIVIOB M, BO-BTOPBLIX, MHpO-
/ DX \” MOPIIMOHAJBHOCTD  CXOJICTBEHHBIX CTO-
VA N\ pou tpeyrosbaukos ABC u DBE.
‘K /<\ \\\ 1. Yrabl TPeyrojibHUKOB COOTBET-
4 C CTBEHHO PaBHBI, TaK KakK yroin B y Hux
Puc. 169 obuwmii, a LD = LA u LE = ZC, xax
COOTBETCTBEHHBIE YIJIbI IPH MAPAJLIe/b-
ueix DE u AC u cekymux AB u CB.

2. TokazkeM Tenepb, 94T0 cTopoHbl ADBE mponopruoHaJbHBI CXOJI-

crBerHbIM cToponaM AABC, 1.e. uTo
BD BE DE
BA  BC AC”
JLjist 3TOTO PacCMOTPUM OTIENBHO CJAEAYIONINE ABA CIydas.

*) JlemMO# Ha3BIBAETCA BCHOMOTATEIbHAS TEOPEMa, KOTODAas M3JAraeTcs AJis TOrO,
4T00BI IIPH €€ MOMOIIHX JO0KA3aTh CAEAYIOIIYIO 3a Heil Teopemy.
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1. Cropounst ABu DB umenorT obmyo mMepy. Pazgenum
AB na 4acTu, paBHbIe 3T0M 00meit mepe. Torna BD pasmenurcs Ha, I € -
Joe uncyio takux 4dacreit. Ilycrs aTux wacreit cogepxkurcs m B BD un
B AB. IlpoBenem u3 TOYEK HEJIEHMs Psil NOPAMbBIX, napajuienbHbx AC,
U JIpyToii psij mpsiMbix, napasieabusix BC. Torna BE u BC pasnensarcst
Ha pasuble yactu (§ 95), koropbix 6ymer m B BE u n B BA. Touno tak
ke DE pazpenurcs Ha m paBHbIX 4dacreil, a AC Ha n paBHBIX 4acTei,
npudem dactu DE pasubl yactam AC (Kak IPOTUBOIOJIOXKHbBIE CTOPOHbBI
napaJuiesiorpaMmoB). Teneps 04eBUAHO, YTO

BD_m‘ BE_m. DE_m
BA n’ BC n’ AC n’
BD BE DE

BA ~ BC ~ AC”

2.Cropoust ABuDBue umewT o6uieii mep sl (puc. 170).
Haitnem npubnnkeHHbIe 3HAYEHUS KaxK-

CemoBarebHO,

_BD BE T

AIOTO U3 OTHOWeHME ——r W o, CHAYANA A4 /é\

¢ TouHoCTBIO 10 Yy, 3arem no Vg9, n nanee >

OyJieM TIOC/IeI0BATEILHO MOBBIIATL CTEIeHD L & /<\ \\

rounoctu B 10 pas. yr A N\
Hs aroro pasmenum cropony AB cha- \El\ \\‘ E

yaysia #a 10 paBHBIX YacTell W Yepe3 TOYKH /\
JIeJICHAsT TIPOBEJIEM MPAMBIE, NapaJLIeJbHbIE /< \
AC'. Torpma cropora BC' pasmenutcsi Takxke yAN

Ha 10 pasubIx uacteit. IIpenmosnoxum, 4To
Y10 nonst AB yxnapssaerca 8 BD M pas, Puc. 170

IIPHYEM OCTAeTCs OCTATOK, MeHblmit 11 AB.

Torma, kak BumHO M3 puc. 170, 1/10 nonst BC' yknaneiBaercs B BE
TaKKe M pa3 U OCTAETCS OCTATOK, MEHbIITH 1/10 BC. CuenoBaresbHo,
¢ TOYHOCTBIO 110 /10 nmeen:

BD m BE m
AB 100 BC 10
Hanee, pazmenuv AB na 100 paBHBIX 4YacTefl U MPEANOTIONKUM, UYTO
1/100AB yKJIanabiBaercss mq pa3d B BD. IIpoBoas onsiTh dYepe3 TOUKH
Jesiennst npsMble, mapasenshble AC, ybexxaaemes, uro Y109BC ykia-
abiBaercst B BE takske my pas. Ilosromy ¢ TounocTsio 10 Y100 nmeen:
BD _ mq BE _ mq
BA 100 " BC 100
Ilosbmmas mamee crenens Touroctu B 10, 100, ...Bpa3, ybex maemcs,

qTOo l'IpI/I6J'II/I}KeHHbI€ 3HAYEHUsT COOTHOIIEHU ﬁ u ﬁ’ BBIYUCJICHHBIE
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C TIPOU3BOJIBHOM, HO OJMHAKOBOW JECATUIHON TOYHOCTHIO, paBHBI. Ce-
JOBaTeIbHO, 3HAYEHUS ITUX OTHOIIEHUWI BBIPAXKAIOTCA OJHON U TOH XKe
OECKOHEYHON TeCATUIHON IPOOBI0; 3HAUUT

BD BE
BA  BC’

TouHo Tak e, MPOBO/IA Yepe3 TOUKHU JeJIeHUs CTOPOHbI AB mpsambie,
napaJuiesibabie cropone BC, Halinem, 9To

BD _ DE
BA  AC
Takum 06pa3oM, U B 3TOM CIIy4ae UMEEM:
BD _BE _DE
BA BC AC
160. 3Bameuanus 1) JokazaHHbIE COOTHOIIEHUS TIPEICTABIISIIOT
cobOo#l TpU cyreyIolue TPOMOPITUH:

BD BE BD DE BE DE
BA - BC' BA AC’ BC ~ AC

HepeCTaBHB B HUX CpeJHUE YJICeHbI, TTOJTYYIUM:

BD BA BD BA BE BC
BE BC' DE AC' DE  AC

TakumM 06pa30M, €Ci B TPEYTOIbHUKAX CTOPOHBI MTPOTIOPINOHAIBHBI,
TO OTHOIIIEHHUE JIIOOBIX ABYX CTOPOH OTHOTO TPEYTOJIbHUKA PABHO OTHOIIIE-
HUIO CXOACTBEHHBIX CTOPOH APYTOT'O TPEYTOJbHUKA.

2) Tonobue dpuryp 0603HATAETCST HHOTIA 3HAKOM “A.

Tpu npusHaka mogodusi TPEyroIbHUKOB

161. Teopewmsbl. Ecau 6 dsyxr mpeyzoavHuKax:

1) dea yaaa 001020 Mpeye0sbHUKA COOMEBEMCMEEHHO DPAGHDL
deym yaaam dpyzo020 wim

2) dee cmOpPoHBL 00HO20 MPEY20ALHUKGA NPONOPUUOHAALHDBL
deym cmoporam 0pY2020 u Yaabl, AEHCAGUWLUE MeHCIY IMUMU
CMOPOHAMU, PABHDBL UK

3) ecau mpu cmopoHv. 00HO20 MPEY20AbHUKE NMPONOPUUO-
HAABHBL TPEM CMOPOHAM OPY2020, O MAKUE MPEY20ALHUKY
n09do6HbL.

1) Iycre ABC u A; B1Cy (puc. 171) 6yayT nBa TpeyrojbHUKA, ¥ KO-
Topbix LA =LA, LB = /By u, ciegosarensio, ZC = L.

Tpebyercst M0Ka3aTh, 9TO TAKUE TPEYTOIBLHUKH MTOI00HDI.
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Ornoxum Ha AB orpesok B
BD, pasubiit A; B, u mposeaem B,
DE||AC.

Torma momyuum Bcromora-
reabubit ADBE, KoTopblii, CO- a £ )/
[JIACHO [IOKA3aHHOU BBIIIE JIEM- 4 C 4, C,
me, mogoben AABC. C apyroii
cropousl, ADBE ~ ANAB,C1,
moromy 4To y Hux: BD = A1 By
(mo moctpoern), LB = /By (no ycinosuo) u £D = ZA; (nmoromy dro
4D = LA w LA = ZA;). Ho oueBUIHO, UTO €CIW W3 JIBYX PABHBIX
TPEYrOJBHUKOB OJIMH TOJ0OEH TperbeMy, TO W JPYroil emy Tom00eH;

Puc. 171

cJIe10BaTeJIbHO, ANA1BC, - ANABC.
2) Ilycrs B Tpeyroabaukax ABC u A1 B1C; (puc. 172) naso:
AB BC
/B=/B = . 1
Y4B T BIG M

Tpebyercsas m0Ka3aThb, 9TO TaKHe TPEYTOJbHUKH MOA00HBI. OTI0KUM
cHoBa Ha AB orpesok BD, pasubiit A; By, u nposenem DE||AC. Toraa
nostyunM Beromorarebabiii ABDE, nonobusiit AABC. JIokaxkeMm, 9T0
on pasen AA; B C;. U3 nomobus tpeyronbuukoB ABC u DBE cienyer:

20 @

CpaBHEBasi 3Ty TPOIOPLUIO C JaHHOM mpornopuumeit (1), 3amedaem,
YTO TepBbIe OTHOLIeHUs 00enx mnponopuuit onunakosel (DB = Ay By no
HOCTPOEHHUIO); CJIEJ0BATEJNBHO, OCTAJbHbIE OTHOIIEHHS ITUX MPOIOPIHI
TaKKe PABHBI, T. €. BC  BC

B,.C, BE’

Ho ecnm B mpomnopuuy mpeaplaylive YjIeHbl PaBHBI, TO JOJKHBI OBITH
DPaBHBI U MOCJIEIYIOIINE YJIEHbI, 3HAYUT

B,C) = BE.

Teneps Bugum, aro tpeyronbanku DBE u Ay B1C7 uMeoT o paBHOMY
yray (LB = £By), 3aKII09€HHOMY MeXKy COOTBETCTBEHHO PABHBIMH CTO-
poHaMmu; 3HAYUT, 3T Tpeyroabuuku pasubl. Ho ADBE nonoben AABC,
mosromy u AA; By C; nogoben AABC.

3) Ilycrb B Tpeyroabaukax ABC u A; B1C; (puc. 173) nano:

AB _ BC _ AC
A1B1 - B1Cl N Alcl.

(1)
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B B
B, B,
/ y /A\ / y A
A C 4, C, 4 C A C,
Puc. 172 Puc. 173

Tpebyercst mOKa3aTh, 9YTO TAKWE TPEYTOJIHLHUKH TOJOOHBDI.
CriesiaB MOCTPOEHUE TAKOE Ke, KaK U Tpexk e, mokaxkem, uto ADBE =

= AA; B,C;. U3 nonobus tpeyrombunkoB ABC u DBE cnemyer:
AB BC AC )
DB BE DE’

CpaBuuBasi 3TOT psj oTHOIIEHUIH ¢ maHHbIM psgom (1), 3amedaem,
4TO TIepBble OTHOIIEHUd y HUX PAaBHBI, CJI€/I0BATEJbHO, U OCTaJIbHBbIE
OTHOIIEHUS PaBHBI, U TTIOTOMY

BC  BC
BiC;  BE’
orKRyHa BiCy = BE,
u AC  AC
A,C; ~ DE’
orKRyHa AC, = DE.

Teneps Bumum, aro tpeyroabuvku DBE u A; B1Ci uMmeror mo Tpu
COOTBETCTBEHHO PABHBIE CTOPOHBI; 3HAYAT, OHU PaBHBI. HO OOWH W3 HUX,
umenno ADBE, nonoben AABC; cnemoarenbto, u apyroit AA; B1Cy
nonoben AABC.

162. 3ameuaHusd o IIpueMe JoKa3aTeJbcTBa. [lone3no obparuthb
BHUMAHWE HA TO, YTO TPUEM [TOKA3ATEIbCTBA, YIOTPEOJIEHHBIH HAMA B TPEX
MpeAbIIyIIuX TeopeMax, OJUH U TOT Ke, & UMEHHO: OTJIOXKUB HA CTOPOHE
GOJIBIIIEr0 TPEYTONbHUKA OTPE30K, PABHBIN CXOICTBEHHOUW CTOPOHE MEHb-
IIero, v MPOBeJIs MPSIMYIO, TAPAJIIeIbHYIO APYTOi CTOPOHE, MBI 0Opa3yem
BCIIOMOTATEJIbHBIN TPEYTOIbHUK, MOA00HBIH Oombimemy manaomy. [locse
9TOr0, B CHIy YCJIOBUS JOKA3bIBAEMOM TEOPEMBI M CBONCTBA MTOJO0HBIX TPe-
YTOTBHUKOB, MbI OOHAPYKHUBAEM PABEHCTBO BCIIOMOTATEIHHOTO TPEYTOJIb-
HUKA MEHbIIEMY JTAHHOMY W, HAKOHEIl, JejlaeM 3aKJII0ueHue O Toiobun
JIAHHBIX TPEYTOJILHUKOB.
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ITpusHaku mogoGus MPSAMOYTOJbHBIX TPEYTOJIbHUKOB

163. /IBa npusHaka, He Tpebyromine 0coboro JoKa3aTeJIbCTBA.
Tax kKak mpsiMble yIJIbI BCErJa PABHBI JPYT APYrY, TO HA OCHOBAHWUH
JIOKA3aHHBIX TIPU3HAKOB MOJ00Ws TPEYTOIHLHIUKOB MBI MOXKEM yTBEPKIATh,
4UTO ecau 8 08YT NPAMOY20AbHBLT TPEY20AbHUKAL:

1) ocmpwiti yzoa o0Ho20 pasen ocmpomy yaay 0py2020 wiu

2) kamemuvt 00H020 NPONOPUUOHAALHBL Kamemam Ipy2020, MO
MaKue Mpeya2osbHuKy NodobHbsL.

C
E G
A D B A, B,
Puc. 174

164. IlpusHak, Tpebyromuii ocoboro moka3aTejabCcTBAa.

Teopewma. Ecau 2unomenysza u Kamem 00HO20 MPEY204b-
HUKG NPONOPUUOHAABHBL 2UNOMeEHY3e U Kamemy 0pyz020, Mo
MaKue Mpeya2osbHuKy NodobHbsL.

Ilycrs ABC u A; B1Cy — nBa tpeyrosibauka (puc. 174), y KOTOPbIX
yrael B v By nipsiMbie u

AB _ AC
A1By ACY

Tpebyercs noka3aTh, YTO TAKWE TPEYTOJbHUKH MOTOOHBI.

1 moKa3aTebCTBA IPUMEHUM TOT K€ IIPUEM, KOTOPBIM MbI TIOJIb30-
Basich panee. Ha AB ornoxum BD = Ay By u nposenem DE||AC. Toraa
nmosyanmM Benomorareababiit ADBE, onobubiit AABC. TokaxeM, 9T0
on pasern AA; By C;. U3 nomobus tpeyronsuukoB ABC u DBE cienyer:

AB AC
= 2
DB DE @)
CpaBHuBasi 3Ty Opornopuuo ¢ gaHHoil (1), HAXOAMM, YTO NEpBbIE

OTHOHICHUA X OJWHAKOBBI; CJIEIOBATEC/IILHO, PABHBI U BTOPbIE OTHOIIICHUAI,
T. €.

(1)

AC  AC

DE ~ A;Cy’
OTKYZIa

DE = A, Ch.
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Tenepsb BuguM, uro Tpeyroabuuku DBE u Ay B1C uMeroT 1o paBHOi
TUTIOTEHY3€ U PABHOMY KATETy, CJIeJIOBATEIHLHO, OHU DPABHbBI, & TaK Kak
omma u3 Hux mojober AABC, 1o u ApyToit eMy mOI06€H.

165. Teopewma (06 OTHOIIEHUH BbI-
cor). B nodobruir mpeyzoavHukax crod-
CMEBEHHBIE CTMOPOHBL TPONOPUUOHANLHDBL
CLO0CTNBEHHBIM 6bICOMAM, T.€. TEM BbI-
coTaM, KOTODbIE OMYIIEHbl HA CXOJCTBEHHBIE

CTOPOHBIL.
B

/N

Bl
A D C 4, D, G A

Puc. 175 Puc. 176

HeitcrBurensho, eciu Tpeyronbiuku ABC u Ay B1Cy (puc. 175) mo-
JIOOHBI, TO IPSIMOYTOJTbHBIE Tpeyronbiuku BAD u By A D1 takke momo6-
Hbl (LA =LAy v 4D = /Dy); nosromy:

BD _ AB _ BC _ AC
B1D1 - A1B1 - 3101 - AlCl'

166. demuTenbHbIN MUPKYJIb. Ha momodbun TpeyrosbHUKOB OCHO-
BAHO ynoTpebJieHne IeUTETHHOTO IUPKYJIs, TOCPEICTBOM KOTOPOTO MOXK-
HO OBICTPO Pa3JAEUTDh MAHHBIN HEOOIbIION OTPE30K HA HECKOTHKO PABHBIX
qacTei.

ITpuGop 3TOT COCTOMT W3 JBYX OJMHAKOBBIX HOXKEK (puc. 176) Ab
u Ba, KOHIIBI KOTOPBIX 3a0CTpPeHbl. BHOIL HOMXKEK CAeJaHbl TPOpe3bl,
B KOTOPBIX MOXKHO IIepeaBurarb HO,Z[BI/I}KHI)Iﬁ BHHT W 3aKpPEIIATh €ro
B TOM WU/ APYT'OM MECTE€ HOXKEK. HO}KKI/I MO2KHO pa3aBHUI'aTb 1 C6JII/I}K3,TI),
Bpalias ux BOKpyr BuHTa. [lostoxkuM, Tpebyercs pa3jaennTh 0Tpe3oKk AB
HAa Tpu paBHble wYactu. [jisi 3TOro ykpemum BHHT B Takoili Touke O,
aT06bI paccrosiane AQ 6bL10 B 3 pasa Gosee paccrositust OB (910 jerko
BBITIOJIHUTh TI0 TeM JleJieHusM u IudpamM, KOTOpbIEe MPOCTABJIEHBI IO
KpasiM [pope3a). 3areM pacTBOPsieM LUPKYJIb U PACIOJAraeM ero TaK, Kak
yKa3aHO Ha pucyHke. Torma paccrosiHue Mexmay ocTpusiMu a u b Oymer
COCTaBJISITh 1/3 mnabl AB, Tak Kak u3 moaobusi TpeyroibHukoB AOB
u aOb caemyer:

ab: AB=0b:0A=1:3.
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Ocraercst 3areM, MEpeBepHYB IUPKYJb, OTJIOXKUTH Ha orpe3ke AB
3 paza orpe3ok ab.

167. Ilomepeunsiit maciutab. Ha cBoiicTBax momoOHBIX TPEYTOIb-
HUKOB OCHOBAHO TAaKKe MPUTOTOBJIEHHE TOMEPEeYHOro MacinTaba, ycTpoii-
CTBO KOTOPOI'O IOHATHO U3 puc. 177.

10

[ N~ N

0 1 2 3 4mMm
Puc. 177

IIycts kpynnbie fesenust auaun AB TPeACTaBISIOT B yMEHbIIEHHOM
BuZe MeTpbl. Torga Menkue nejieHUs TPEICTABIISIOT
JenuMerpbl. IToObI IOy YUTh CAHTUMETPHI, IPUIILIIOCh g b

OBl IOIpa3aeauTh MeJIKue aesienus emre Ha 10 paBHBIX 10
qacTeil, 9To, 10 MPUYWHE MAJOCTH ITUX JacTeil, ObLIo B
Obl HEBBIOJIHUMO Ha JHHeHHOM Macmrabe (T.e. Ha 8
camoit uaun AB). Tlonepednbiii MacmTab MO3BOJISIET B
OTCUMUTHIBATH U CAHTUMETPSHI. s pa3bsiCHeHHus 3TOro ¢
u300pa3uM OTHEJLHO B yBeaudeHHoM Bugze (puc. 178) B
TOT y3KHAHU NPAMOYTOJIbHBIA TPEYTOJbHUAK, KOTOPBIA Ha, 4
HalleM PUCYHKe PaCHOJIOXKEH HaIpaBo. ~
[TapasnnenpHble JINHUM OTCEKAIOT OT 3TOrO Tpe- f 2,
YTOJIbHUKA IIOJ0OHBIE TPEYTrOJIbHUKU, W IOTOMY MBI d\te

MOZKEeM HaIluCaTb IIPOIIOPITUN:

de:ab=ce:cb=1:10; Puc. 178

fh:ab=ch:cb=2:10u . 1.

3HA4YUT 1

2
de = 1—Oab, fh= 1—Oab U T. ]I

Tenepsb MOHATHO, YTO €CM MBI BO3bMEM Ha HAIEM MAaCIITA0E MUPKYJIEM
OTPE30K, IOJIOKUM, OT TOUYKH M 10 TouKH 7. (puc. 177), TO 3TOT OTPE30K

COCTaBUT:
3M4 am 6 cm = 3,46M.
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3. IIOAOBUE MHOI'OYI'OJIbHUKOB

168. Omnpenenenne. [IBa OJHOMMEHHBIX MHOIOYIOJIbHUKA *) HA3bI-
BAIOTCS TMMOAOOHBIMU, €CJIU YIJIbI OIIHOTO PABHBI COOTBETCTBEHHO yIJIam
JPYTroro, & CTOPOHBI, 3aKJ/IIOYAIOIINE PABHbIE YIJIbI, MPONOPIHOHAJIBHBI.
D10 3HAUUT, 9TO e MHOTOyTroibHUK A BC D E 110106€H MHOTOYTOJTBHUKY
A1B101D1E1 (pI/IC 180), TO LA = ZAl, /B = ZBl, ZC = 401,
LD =4Dy, LE=/FE1mn

AB _BC CD _ DE _ EA
A1B1 o 3101 B OlDl o D1E1 o E1A1'

IIpu 3rom croponbl MHOTOYrOMBHUKOB AB 1 A1 By, BC u B1Cy, CD
u C1 D1 U T. I. HA3BIBAIOTCS CXOJACTBEHHBIMU CTOPOHAMU.

Yro Takwe MHOTOYTOJIHHUKHM BO3MOXKHBI, OYJeT BUIHO W3 PEIeHUs]
cienyomeil 3a1a4u.

169. 3Bamaua. Jan muozoyzonerux ABCDE u ompesox a. Ilo-
cmpoums dpyzoli MHO20Y20AbHUK, KOMOPLLT Obla Obt Modoben daHHOMY
U Y KOMOPO20 CMOPOHG, cxodcmeennas cmopone AB dannozo mnoz0y204b-
HUKG, pasHALACH Oby a (puc. 179).

C Bcero mporme 310 MOXKHO
cnenath Tak. Ha cropone AB
ornoxum AB; = a (ecau
a > AB, T0o TouKa B; pacnomno-
JKUTCs Ha Tpomosnkerun AB).
Barem, mposenst u3 A Bce aua-
ronasiu, nocrpoum B;C||BC,
ClDl ||CD nu D1E1 ||DE

Tora Moy YuM MHOTOYTOJTh-
unk AB1Ci1D1E;, nonoGubIit

Puc. 179 mHoroyroibauky ABCDE.
JlelicTBUTENIbHO, BO-TIEPBBIX,
YTJIBI OJTHOTO M3 HUX COOTBETCTBEHHO PABHBI yIJIaM JIPYTOTO; TakK, yroa A
y Hux obmwuit, /B = /B u /E, = ZFE Kax COOTBETCTBEHHbIE yIJIbl [IPU
napaJjutesbubiX npsamMeix; ZCy = ZC w LD = ZD, tak Kak yrjbl 9TH
COCTOST U3 YacTeil, COOTBETCTBEHHO PABHBIX JPYT APYTY.
Bo-BTOpPBIX, MBI UMeEEM MTPOTIOPIIUN: AB,  B,C,  AC
u3  momobust tpeyrombaukos AB;Cyu ABC : 1B = = ;
i A5, 4b,

55k AR
AD

b7 7 » AC\Dy w ACD :
[5pt]” K K AD1E, w ADE :

*) OJHOMMEHHBIMHM Ha3bIBAIOTCS MHOTOYTOJBHUKH, HMEIOIIHE OJHUHAKOBOE YHCJIO
YTJIOB, a CJIEIOBATEIbHO, U CTODOH.
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Tak KaK TpeTbe OTHOIIIEHHE MIEPBOIO PSIA PABHO MEPBOMY OTHOIIEHUIO
BTOPOI'O psJla U TpeThbe OTHOLIEHWe BTOPOI'O PfA/ia PABHO IEPBOMY OTHO-
IIIEHUIO TPETHETO PSA/IA, TO 3HAYUT, BCe 9 OTHOIIEHU PABHBI MEXK Ty CODOii.
BribpocusB w3 HUX OTHOIIEHUS, B KOTOPHIE BXOISAT [IWATOHAJH, MOXKEM
HaINCaTh:

ABl N B101 _ ClDl . D1E1 N AE1
AB  BC CD  DE  AE’

Mpbi BuauM, TakuM 0OpPa3oM, 9TO Y OJHOUMEHHBIX MHOTOYTOJbHUKOB
ABCDE w AB;C1D{E, yrabl COOTBETCTBEHHO PABHBI M CXOJCTBEHHBIE
CTOPOHBI TIPOIMOPIUOHAJIBHBI; 3HAYUT, MHOIOYTOJIbHUKU 3TH TOLOOHBI.

170. 3awmeuanue. g rpeyroibHUKOB, Kak Mbl Buzeau (§ 161),
PABEHCTBO YIJIOB BJeYeT 33 co0Oii IPONOPIMOHAIBHOCTL CTOPOH, U 06paT-
HO: NPOIMOPIMOHAIBHOCT CTOPOH BJji€YeT 3a COOOH DPABEHCTBO YIJIOB;
BCJIEJICTBUE ITOrO JJIsl TPEYTOJbHUKOB OJHO PABEHCTBO YIJIOB WMJIM OHA
PONOPIMOHAIBHOCTh CTOPOH CJIY’KUT JTOCTATOYHBIM MPU3HAKOM HX MO-
nmobus. JIjsi MHOTOYTOBHMKOB 7K€ OJHOTO PAaBEHCTBA YTJIOB WJIM OJHOM
POMOPIMOHATBHOCTH CTOPOH ele HeJOCTATOYHO JJIst WX MOAO00us: Ha-
npUMep, y KBaJpaTa W NMPSMOYTOJbHUKA YTJbI PABHBI, HO CTOPOHBI HE
PONIOPIMOHAIBHBI, Y KBaIpaTa »Ke 1 poMba, CTOPOHBI IIPONOPIUOHAIBHBI,
a yIJIbl HE DABHBI.

171. Teopewma (0 pasnoxeHuu NOJOOHBIX MHOIOYIOJBHUKOB
Ha 1OI00HbIE TPeyToNbHUKK). II000OHbIE MHO20Y20ADHUKY MOHCHO
PA3n0dHcumMsd HG 00UHAKOB0E HUCAO NOJOOHBLT U 00UHAKOB0 pac-
TLOAOHCEHHBLT MPEY20AHDHUKOB.

Hanpumep, mnogobusie muoroyrombhuku ABCDE w AB1CiDiFE;
(puc. 179) paszesienbl AuaroHajsiMU Ha NOJOOHBIE TPEYTrOJbHUKH, OJIU-
HAKOBO PaCIOJIOKEHHBIE.

VkaxkeMm erre Takoi crmocod pasjoxkenusi. Bo3bMeMm BHYTPH MHOTO-
yromeauka ABCDE (puc. 180) npoussosbHy TOYKy O W COEIUHUM ee
co Bcemu Beprmuamu. Torma muoroyromsauk ABCDE pa3obbercs Ha
CTOJIBKO TPEYTOJIBbHUKOB, CKOJIbKO B HEM CTOPOH. BO3bMeM OIVWH W3 HHUX,
nanpumep AOFE (NOKpBITHII HA PUCYHKE IITPUXAMM), U HA CXOJCTBEH-
Hoit cropone Aj;F; npyroro MHOroyrojbHuKa mocrpouM yriabl O1A; Fy
u O1E7 Ay, coorBercrBenno pasubie yriiam OAE u OE A; Touky nepecede-
Hust O1 COEIMHUM C IPOYUMU BEpITMHAMK MHOrOyrosibHuKa A1 B1C1 D1 E; .
TOF,H& U 3TOT MHOT'OYTOJIbHUK pa306beTCH Ha TO 2Ke€ 91CJI0 TPEYTOJIbHUKOB.
,ZI;OKB,}KQM, YTO TPEYTrOJbHUKW TEePBOTO MHOTOYTOJIBHUKA COOTBETCTBEH-
HO TOJO0HBI TPEYTOJIbHUKAM BTOPOro MHOroyrojibauka. AAOFE 1nonobex
A A101 E; 110 IOCTPOEHHUIO.

YrobbI j10Ka3aTh 1Mogo0due cocequux rpeyroabaukoB ABO u A1 B10q,
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InIpuMeM BO BHUMaHHE, YTO U3 HO,II,O6I/IH MHOI'OyT'OJIbHUKOB CJICIyeT:

BA AFE
/BAE = ZB]_A]E]_ u BlAl = E, (1)
u u3 nonobust rpeyronbHukoB AOFE u A; 01 FEy BbIBOIUM:
AO AFE
LOAE = Z0.AE = —. 2
1Ay | 4,0, A1E1’ ()
W3 pasencts (1) u (2) creayer:
BA AO
/BAO = /B1 A0 = .
D P WoR

Tenepb BuguM, uro tpeyroabauku ABO u A; B1O; uMeT no paBHOMY
YIJy, 3aKJII0YEHHOMY MEK/Iy IPOINOPIUOHAJIBHBIMU CTOPOHAMH; 3HAYUT,
OHU TIOTOOHBI.

CoBepIIEHHO TaK Ke JToKaykeM 1oo06ue rpeyronbankos BCO u B1C1 Oy,
zarem Tpeyrosbaukos COD u C101 D1, u 1. 1. Ilpu 3T0M 04Y€BUIHO, YTO
10/I00HBIE TPEYTOJbHUKH B 00OMX MHOTOYTOJIbHUKAX OJIMHAKOBO PACIIOJNIO-
ZKEHBbI.

C

=N BIDI

A E A, E,
Puc. 180

172. Teopewma (06 OTHOIIEHUM MEPUMETPOB IMOJOOHBIX MHO-
royronbHukoB). Ilepumempot nodoGHBT MHO20Y20A4bHUKOE OMHO-
cAMCA, KK CTOOCMBEHHDBLE CTNOPOHDL.

ITycrs muoroyrombauku ABCDE u A; B1C1 D1 E; (puc. 180) momo6-
HBI; TOTJa IO OIPEICICHHIO:

AB  BC CD  DE  EA
AB,  BCi CiDy DiEi EiA
Ecnm nveeM psi paBHBIX OTHOIIEHUIT, TO CyMMa BCeX MPEIbIILY IMUX 9ICHOB
OTHOCHTCSI K CyMMe BCEX ITOCTIeIyIOMHX, KaK KAKOH-HUOYIb W3 TPEeIbIILy-
MX 9JIeHOB OTHOCUTCS K CBOEMY TOCJEAYIOIMEMY, TO3TOMY
AB+ BC+CD+ DE + EA _AB _ BC
AyBy + B,C, +C1Dy + DiEy + By Ay A1By BC,
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173. Kosddumnuent nogodbusi. OTHOIIEHHE CXOACTBEHHBIX CTOPOH
JIBYX MOJIOOHBIX MHOTOYTOJTbHUKOB (MUJTH TPEYTOJbHUKOB) HA3bIBAETCST KO-
3¢ bunueHTOM IOAOGUA ITUX MHOTOYTOJIHHUKOB (HJIU TPEYTOJIBHUKOB).

174. IlomoGHOe mpeobpa3zoBaHNMe MHOTOYTOJILHUKOB. IlocTpoe-
HUEe MHOTOYTOJIbHUKA, [TO/TOOHOT0 TAHHOMY, [P 33 1aHHOM K0o3dduipente
Mo/100MsT HA3BIBAETCS TTOMOOHBIM TPEOOPA30BAHUEM JAHHOTO MHOTOYTOJIb-
HUKA.

Crocob MOCTPOEHMST MHOTOYTOIBHUKA, TIOJ0OHOTO JAHHOMY, W3JI0KEH-
Hbiii B §169, sBisercs YACTHBIM BHUIOM IOJOOHOTO MPEOOPA3OBAHMUSI.
O61mmii MeTos; (Takoro mpeobpa3oBaHusi) COCTOUT B cieayomieM. Ilycrs
TpebyeTcst moo0HO peobpazoBaTh YeTbipexyronbuuk ABCD (puc. 181)
npu  ko3bdunmente momobusi, pas-
HoMm k. BosbpmeMm Kakyio-HHOyIb TOY-
Ky O Ha MJIOCKOCTH; COEJTNHUB €€ C Bep-
IITTHAMY JAHHOTO YeThIPEeXyTrOJbHUKA,
nostyanm npsivbie OA, OB, OC' u OD.
Ha npsivoit OA ormoxkum ot Touku O
B cropony Touku A orpesok OAjp,
pasubiii k- OA, tak aro OA; = k-OA
(ma pucynxe k = 93).

IIponomxum takxke mpsimyio OB
¥ OTJIOXKHUM Ha Heil or Touku O B CTO-
pony Touku B orpe3ok OB;, paBHbIi
k- OB, tak uro OB; = k- OB.

Touno Tak ke mocrynum ¢ npsMbiMu OC' u OD. Mbl nojty9uM Ha HAX
touku C7 u Dy, npuaem OC; = k-OC u OD; = k-OD. Coenunus nocie-
nmoBaresibio Touku Ay, By C1 u Dy, MOy 9uM UCKOMBIH 9€ThIPEXYTOJIbHUK
A1B,C1D;. B camom nene, u3 pasencrs OA; = k- OA, OB, = k- OB,
OCy =k-0CuODy =k-0OD cnenyer:

0A, OB, 0C, 0D
OA ~ 0B ~0C ~ 0D

Cpasuum tpeyronbauku OAB u OA1B;. Ouu umeror obmuii yroom
B Bepimae O u, KpOMe TOrO,

Puc. 181

=k.

0OA; OB

OA OB’
CJIEJIOBATENLHO, 3TH TPEYroJIbHUKHU 10m00HbI (§ 161, 2-i ciayqaii). U3 ux
[IOIO0HST 3aKII0UAEM:

AB,  OA, _
5 =oi=F ZOAB = ZOA, By, (1)

caenosarensio, AB||A1 By (§ 73).
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CoBepiiieHHO Tak ke mokaxkeMm, uro tpeyroabaunku OBC u OB Ch

no106ub1. OTCIOIa ClIemyer:
B,C; OB

BC — OB

= k, LOBC = LOB1C’1, (2)

u, caenosarensuo, BC|| By CY.

Takum ke 00pa3oM JOKazKeM IOJ00ue CIEAYIONHUX TPEyroabHUKOB:
OCD wu OC1D,, 3arem tpeyronbaukos OAD u OA;D;. U3 nonobus
AOCD u ANOC, D, caenyer:

oDy 0C;
U3 nomobus AOAD u AOA; D, cnenyer:
A1D1 _ 0D1 _

U3 pasencts (1), (2), (3) u (4) crenyer:
A1B1 . B1C’1 . ClDl _ A1D1
AB ~ BC  CD  AD

Kpowme Troro, ZDAB = /D1 Ay By Kak yIJibl ¢ MapaJjjieibHBIMUA CTOPOHAMU

(8§ 79).

IIo Toii ke mpuynHE MMeeM PABEHCTBO YIJIOB:
ZABC = LA B, (Y,
/ZBCD = £B,C1 Dy,
ZCDA = /ZC1D1A.

=k.

Mpbi BuauM, 9T0 y derhipexyroabaukos ABCD u Ay ByC1 Dy yriabl coor-
BETCTBEHHO PABHBI U CXOJICTBEHHBIE CTOPOHBI MPOMOPIIHOHATBHDI; 3HAUWT,
9TH YeTHIPEXYTOJbHUKM TOA00HBI, TpudeM Ko3bduimenT nx momodms
paBeH k.

175. Ileurp momobmusi. Ilpu momobHOM Hpeobpa3oBaHWKM MHOIO-
YTOIBHUKA CIOCOOOM, M3T02KeHHBIM B § 147, Touka O HA3BIBAETCS IIEHTPOM
110100151 0O0UX MHOT'OYTOJIb-

4,

D A I HUKOB.
/‘\ )h. B ITonoGroe  mpeobpasopa-
C 0, = c HUE MHOI'OYI'OJIbHUKaA MOXKHO

1

BBITIOJIHATH HECKOJIbKO WMHa-
B’ D D, ve. Vmenno, B3aB Touky O
A’ 1 COeIUHUB €€ C BepHIInHAMU
Puc. 182 geTbipexyroibanka ABCD,

MOYKHO TIPOJIOJIZKUTD TIPSIMbIE
OA, OB, ... 3a touky O; 3arem Ha npsimoit OA or Touku O B CTOpOHY,
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NPOTHBONOJIOXKHYIO TOuke A, ornoxum orpe3ok OA’, pasmbiii k - OA.
Touno tak xke Ha mpogomkenusx npsmbix OA, OC,... or touku O
ormoxkuM orpeskn OB’', OC',..., paBHbIE COOTBETCTBEHHO OTPE3KAM
k-OB, k-0OC,... (puc. 182); coenqunus nociaenosareibio Touku A'; B’
C', D', nonyuum gerbipexyroabauk A'B'C' D', 09eBUIHO CHMMETPHYHBII
¢ A1 B1Cy D, oraocurensao Touku O. CienoBaTeibHO, 9€ThIPeXyTOIbHE-
ku A’B'C'D' u Ay B1C1 D, paBHbI 1, 3Ha4uT, YeTbipexyronbanku ABC D
n A'B'C'D' nopobubl, npuyeMm kodddunumenT ux mnomobus paseH k.
IIpu mepBom crnocobe mpeobpazoBanust ToYKa () HA3BIBAETCS BHEITHUM
UEHTPOM Mo06Usl MHOrOYToJbHUKOB (puc. 181); npu BTOpOM cnocobe —
BHYTPEHHUM IEHTPOM UX mozobust (puc. 182).

Bameduanue. [Ipu BeINOTHEHNH TPEOOPA3OBAHMS MOXKHO OJIMHAKO-
BO MOJIb30BAThCsl KAK BHYTPEHHWM, TAK ¥ BHEIIHUM IEHTPOM IOI00MSI.
W tor m apyroii MOXKHO BBIOMPATH COBEPIIEHHO MPOU3BOJBHO, B YaCT-
HOCTH, €CJIW TPUHATH ONHY W3 BEPIITUH MHOTOYTOJbHUKA 33 BHEITHUN
IIEHTP MOJ00MsI U BBITIOJHUTD MOI00HOE TpeoOpa30BaHUe, TO TOMYIUM KaK
pa3 ToT €rocob MOCTPOEHUsI MOZOGHOIO MHOTOYTOJbHUKA, KOTOPBIHA ObLI
n3soxkeH B § 169.

176. IlepcieKTUBHOE PACIOJIOXKEHUE MO I00HBIX MHOTOYTOJIb-
HUKOB. Pacnonoxenne nyx wmuoroyroimpaukos ABCD u A1B1Ci1D: Ha
puc. 181, a Takwxe wmuoroyrombaukos ABCD u A'B'C'D' wa puc. 182 wme-
eT CJeIyIoNMe CBOHCTBA: 1) CXOACTBEHHBIE CTOPOHBI 00OMX MHOIOYTOJBHUKOB
HapaJIyIesIbHBL; 2) MpsiMble, COEIMHSIONME COOTBETCTBEHHbIE BEPIIUHBL, IIepece-
KalOTCA B OJHOI TOYKe.

4,

G

Puc. 183

Takoe pacnonoxeHue JIByX MHOTOYTOJbHUKOB HA3bIBAETCs MEPCIEKTUBHBIM.
JlokazkeM, 9TO B TaKOE€ PACIIOJIOKEHHE MOYKHO IMPUBECTHU JIIO0BIE /1Ba MOJ0OHBIX
MHOT'OYTOJIbHUKA.

IIycrs mambr aBa momnobubix MmuOroyroiabuuka ABCDE wu A1B1Ci1D1E;
(puc. 183). BozbMmem kakyo-m60 Touky O 3a LEHTD HOJ00HSs ¥ IOCTPOUM MHO-
royrojapHuK, mogobubiii u nepcrnekrtusablii ¢ ABCDE, npuyem ko3ddunment
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A1B;
MoI06MsI BO3bMEM PABHBIM OTHOIICHUIO

. MBI moy9uM MHOTOYTOJBHUK

A'B'C'D'E’, mogobuwiit ABCDE u B To xXe Bpema papubiit A1 B1C1D1E;.

B camom pnesne, tak kak ko3ddurment mopobus muoroyroabaukos ABCDE
A B A'B AB

u A'B'C'D'E' pasen —— Lt

= A'B" = AB. H
<5 ™ B G OTeona o
muoroyrompanku A1 B1C1D1E; u A'B'C' D' E' nomobub Mexay coboii, caemo-
BaTeJIbHO:

A'B B'C’ c'D D'E A'E

A1 By - B.Cy - Ci1Dy - D E, - A By
A moromy us paserncrsa A'B’ = A1 B suitekaer B'C' = B1C1, C'D’' = C1 Dy,
D'E' = D1E,, A'E' = AE;. Tak Kak, KpoOMe TOTO, yIJIbI MHOTOYTOJIbHHKA

A1B1C1D1 E1 paBHBI COOTBETCTBYIOMMM yTIaM MHoroyronbauka A'B'C'D'E’,
TO 3TH MHOTOYTOJLHIKH PABHEI MEXKIy c000if. Ecam HaTOXKITH MHOTOYTOIBHIK
A1B1C1D1E; 5a A'B'C’'D'E' Tax, 9T06bLI OHE COBHAJATH, TO MHOTOYTOILHUK
A1 B:C1 D1 E; npumer nepcriektuBHOe pacnosoxenne ¢ ABCDE.

4. IIOJOBUE ®UTVYP ITPOMN3BOJIbBHOTO BUJA

177. Cnocob momo6HOTO Mpeobpa30BaHus MHOTOYTOIBHUKOB, W3/I0KEHHBII
BBIIIIE, JIA€T BO3MOXKHOCTH 00OOIIMTH CaMoe MOHSITHE O [0100uu Ha CiIy4ail, Ko-
raa ¢purypa obpasoBana KpuBbIME JuHUAMA. VIMEHHO TaKO#f c1ocob TOCTPOEHS
1006HOI GUrypBl MOXKHO IPUMEHUTH K Jji060it ¢urype. IlycTs, Hanpumep, Ha
nockocTy faHa durypa A coBeprieHHO mpon3BoabHON (opmbr (puc. 184).

Bosbmem npousBosbHyio Touky O
Ha TJIOCKOCTH 3TOH Gurypsl u Oy-
IeM COeIWHSITH €e C Ppa3JIMIYHBIMU
toukamu M, N, P,... burypsr A. Ha
KaXKJI0H U3 MPOBEIEHHBIX NIPAMBIX
OM,ON,OP,... OTJI0XHM OTDPE3KH
OM;,ON;,OP;, takue, 910

OM; ON: _OPi _
OM =~ ON ~ OP

..#| T. 1.

Touku My, N1, Pi,... 6byayT Jsiexxkarhb
Ha HEKOTOPOit HOBOI durype A;. Yem
6oabuie Touexk M, N, P,... Mbl BO3b-
Mem Ha durype A, TeMm GOJbIIE MBI
notyauM Touek urypsr A;.

Yrobbl moyduTh BCIO Gurypy Ai, Hy»KHO HPOBeCTH HpsiMble u3 Touku O
KO BCeM TO4YKaM ¢Gurypbl A U HOCTPOUTH HA HUX COOTBETCTBYIOIIME TOYKH
durypst Ai. Bea nonyuennas takum obpaszom durypa A, HaseiBaercs bury-
poii, momobHo#t A. B ormenpHBIX ciaydasx, 9To0bl monyuuTh durypy Ai, Her
HEOOXOIMMOCTH TTPOBOIUTE JIyIH KO BCeM TOYKaM Gburypbl A, 10CTaTOYHO T10-
CTPOUTH JINIIH HECKOJIBKO €€ TOYEK, M 3aTeM, [OIb3ysCh YaCTHBIMHU CBOMCTBAMU
duryper A, BoccranoButh BCIO durypy A;. Tak, B ToMm ciaydae, korma A —
MHOTOYT'OJIbHHK, JOCTATOYHO ObLIO COeAuHUTHb TOUKYy () JIMIIb C BepIIMHAMHU

Puc. 184
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9TOr0 MHOTOYTOJIbHUKA W TIOCTPOUTH BEPUIMHBI MOJOGHOIO MHOIOYTOJBHUKA, a
3aTeM COeITUHUTDH pr[MOJII/IHeﬁHbIMI/I OTPE3KaMU IIOJIYyY€HHbIEC BEPIINHBI MEXKY
coboit. Takoit mepexon or ¢urypsr A x durype A; HasbiBaercs MOI00HBIM
npeobpazoBanrem urypsl A. [TomobHoe npeobpazoBanue GUryp siBjsieTcst Of-
HUM U3 Be€CbMa BaXXHBIX BUIO0B TeOMETPUIECKUX l'Ip9061:)a,fi}OB.':),HI/If/’I7 HMEIOIUX
OTpOMHO€ MPUMEHEHNE Ha IIPDAKTUKE. HOKa3I)IBaeMaH B KMHO KapTHUHA Ha IKPaHe
mo106Ha N300PaKEeHUI0, CIEJIAHHOMY Ha IJIEHKE; TEXHUIECKUe YePTEeXRH TIIaHOB
u ¢acaIoB 3maHUN, NJIAHOB MECTHOCTH, ILJIAHOB TOPOJOB W T.II. HOJLYYalOTCS
B pe3yJIbTaTe II0I00HOr0 Ipeodpa3oBaHusl.

178. Ilomo6ue okpy2kHOocTeii. [Jokaxem, uro dburypa, nomobHas OK-
PYKHOCTHU, €CTb TaKKe OKPYKHOCTb.

[

M,

P
<)
o/

Puc. 185

Teopewma. TIeomempuueckoe mecmo mouex, deAauUUT 8 JGHHOM
omHoweHuu ompe3ku aywel, coedUHANWUT KAKYO-HUbYyds mouxy
C MOYKAMU OKPYHCHOCU, ECTNL OKPYHCHOCT.

Ilycrs maHa oKpy:KHOCTH pazmyca R ¢ umentpom B Touke O (puc. 185).
BosbpmeM Ipou3BoIbHY IO TOUKY S U, COeIUHUB ee ¢ TOUKOH O, pa3fe/inM 0TPe30K

SO,
SO roukoii 01 B HEKOTOPOM OTHOIIEHWH TaK, 9YTO ———— = k.

SO
Bospmem nmpousBonpHy0 TOuKy M Ha JAHHON OKPYKHOCTH U COEJUHUM €e
SM SO
¢ Toukoit S. Ha orpeske SM Haiizem Touky M) Takyio, 4TO S—]MI = S—Ol =k.

s sroit nenn cienyer w3 touku (1 MpoBecTH MpsiMylo, napauieiabuyo OM,

1o nepecevyenus: ¢ npsmoit SM. U3 monobust tpeyronsaukos SOM u SO M

OM; SO 1
crengyer = —

oM . CnenoBarenbHO, = k. Orcona Haiinem Hy
orpeska O1 M, umenno O1 My =k - OM, wiu O1M, =k - R.
Maer Bugum, uro Besaungura O M ecTb HEKOTOPAasi TOCTOSIHHAS BEJIMYUHA, HE
3aBHCAIIIad OT IIOJIOXKEHUA TOYKHU M Ha ,HaHHOfI OKPYZKHOCTH. CJ'Ie,I[OB.':),TeJ'II)HO7
ecsi Touka M Gyper mepeMeniaThbCs 110 OKPYKHOCTH, TO TOo4YKa My Oyaer mepe-

MeIIAThCs 0 IIJIOCKOCTH, OIUCHIBast OKPYKHOCTH € eHTpoMm O1 u paauycom kR.

179. Teopewma. Jlge okpyschocmu Ha NAOCKOCTIY 6ce20a MOIHC-
HO PACCMAMPUBAMD KAK TNEPCNEKMUBHO-NOJ0OHBIE duypsbl, NpuLem
onu umerom dea uenmpa nodobus: odun eHewHul, OpYyz20l eHYMPeEeH-
HU.
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IIycrp manmsr nBe okpyxkuocTH ¢ nenTpamu O1 u Oz u paguycamu R1 u Ro
(puc. 186). IIposeaem mmamO teaTpoB 0102 W MOCTPOUM HA HEl JBe TOUKHU |
u E, onpenensiemble paBeHCTBAMU

Ol Ry " O.E R
021 Ry O2E Ry’
Jlerko 3ameTuTh, urTo Touku I u F 06/1a0a10T CBOMCTBAMHU IIEHTPOB MO100MsI.

Bosbmem kakymo-imbo Touky Mi Ha 1epBOM OKPYXKHOCTH, IIPOBEIEM IIPSIMYIO

I M, v oryroxkum Ha Helt orpe3ok I My tak, aro IM1 : IMy = Ry : Ry, AIO1M;
IM, R: O11 Ry
“~ AIO>M. LOIM, = ZO2IMs;, —— = — —_— = —
2 2, TaK KaK 1 1 2 27IM2 R2 nu 02I R27

cjie10BaTeJIbHO,
M
% = % " TaK KaK 01M1 = R1,TO 02M2 = Rg.

D10 3HaYUT, YTO TOUKa Mo jtexkuT Ha BTOPOi okpyxkHOCTH. Clle10BaTeIHHO,
Touka | ecTh BHyTpeHHUI IeHTp momobus HAaHHBIX OKpykHOCTed. Takmm ke
00pa30M MOXKHO JI0Ka3aTh, 4YT0 F eCTh BHEIIHUH EHTD 1ogo0us.

Puc. 186

IToctpoenne Towexk I w E MOXKHO BBITIOJHUTH TaK: MPOBOAUM B TAHHBIX
OKPYKHOCTSX JBa KAKUX-JIN0O0 MapaJlIeJIbHBIX PAIINYCa U COSIMHIEM UX KOHIIBI,
[OJIyUeHHAasl IIPsiMasi IIepeceder JIMHUIO [IEHTPOB B meHTpe 1moaobus. IIpu srom
€C/TM TIPOBEJICHHBIE DAIMYCHl HAIIPABJIEHBI B omHy cTopony (puc. 186) (O1 A1,
u O2A3), TO leHTp NOHO6Us OyZeT BHENIHUM; €CJIU OHU HAIPABJIEHbI B IIPOTHU-
BonosioxkHbIe cTopoHbl (puc. 186) (O1M: u Oz M), To uentp nonobust Gyaer
BHYTPEeHHUM. JIerko majee 3aMeTHTh, 9TO €CJIHM JiB€ OKPYKHOCTH KaCAIOTCH,
TO OJWH W3 LEHTPOB I10JI00MsI COBIAAET C TOYKON Kacauus. IIpu sToMm ecim
KacaHue OKPYXKHOCTeH BHEIIHee, TO B TOYKE KACAHUs HAXOIUTCS BHYTDEHHUIT
TEHTP MO00us, eCIU ¥Ke KacaHue BHyTPEHHee, TO C TOYKON KaCAHUs COBIIAIAET
BHEIIHUI LEHTD 000MsT OKPYKHOCTEH.

Yupaxuernue 1. Jlokazarh, YTO eCIN JBe OKPYKHOCTH JIeZKaT OJHA BHE
APYTOi, TO WX BHENTHWHA EHTP IMO00MsT COBIAAET C TOYKON MEPECeTCHUsT X
00IINX BHEIIHUX KAaCATE/bHBIX, 3 BHYTPEHHHUI — C TOYKOMN IepecedeHus: oOumx
BHYTDEHHHUX KaCATE/IbHBIX.
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2. Kakoe 1oJ1oxKeHue JJOJKHBI IMETh JBe OKPYKHOCTHU Ha IIJIOCKOCTH, ITO0OBI
VX BHEIIHUHN IEHTP MOA0OUs COBIAJ C BHYTPEHHUM !
O rBeT. OKPYyRHOCTH KOHIIEHTPUYHBL.

180. ITanTorpad. Ilonobuoe npeobpazoBanue GUIYDP MOXKHO BBIIOJ-
HATh MEXaHWYEeCKH C IOMOIIbI0O ocoboro mpubopa, mzobperennoro B 1603 r.
Xpucrodopowm IleliHepoM 1 HA3BAHHOTO UM HMAHTOTPaAGOM.

Boo6pasum napamrenorpamv ABCD (puc. 187), ctoporaMu KOTOPOTO CITy-
JKAT METAJIMYECKUEe CTEPKHM, MOTYIIUE HA MAPHUPAX BPAIIATHCS BOKPYT BEpP-
mIMH. YKPernuM HEMoJABUKHO BepiinHy A, Bo3bMeM Ha mpomoikenun BC mpo-
W3BOBGHYIO TOUKy F W 3aCTaBUM 3Ty TOYKY OMMCAThH KaKyio-iu6o jmmmio EE'.
IIycts F — Ttouka mepecevenus npambix AE u CD u AB'C'D’ — mnosoe
[IOJIOYKEHWE HAIero IAapHUPHOTO MapajuiesorpaMmma. Tak Kak JJIMHA CTOPOH
napaJutesiorpavMva u giuHa orpe3koB CE u CF nupu nepemeniennu To9ku F
HE U3MEHsIJINCh, TO MOYKEM HAIKCATh TOCIEI0BATENbHO CJIEAYIOIIUe MTPOIOp-
nuu:

AD _ DF _ AF
CE  FC FE

AD' _D'F'

(rak xkak AADF «~ AECF); OF - Fo

Ozcioma crenyet, aro AAD'F' «~ AE'C' F'; cnegosarensno, ZAF'D' = ZE'F'C’,
Te. Touku A, F'uFE nexaT Ha onHOH mpsdamoii Jaree, u3 mogo-
AF’ D'F’

61/15[ TEeX ZKe TpeyI‘OJ'IbHI/IKOB nuMeeM, 9To ﬁ = FI_C'I7 HO
D'F _DF _AF

F'C" ~ FC ~ FE’

F' AF
"F'E' FE

Orcioma cnenyer, aro Tpeyronpaukn AEE' u AFF' nomo6HbL, cieI0BaTe -
wo, ZAFF' = /AEE' u EE'|FF'.

Jlanee 13 pucyHKa HaXOTUM:

CJIeTOBATE/IHHO

AF _ BC AP B'C
FE CE " FE - CE"

Cocrapiisiss TPOU3BOIHBIE TIPO-
HOPLUK, MOYKEM HAIIUCATH:

AF+FE _BC+CE
AF ~ ~ BC

AF' + F'E' Puc. 187
B’C’ ’
nian
AE _BE  AE_BE
AF — BC AF' — B'C'"
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Ho BE = B'E' u BC = B'C’, cneposarensho,

AE AF' BE

AF = AF' BC’
DT0 paBeHCTBO MOKA3bIBAeT, YTO Korga Touka E omumimer kakyio-immbo dburypy,
rouka F omwmmer nomobuyo durypy, npudem KoddduumeHT momobus 3Tux

dburyp paBeH OTHOIIEHUIO BC Ecnu B Touke E ykpenuTs ocTpue uUrisl, a B F —

ocTpHe KapaHzalla, TO Ipu 00BOAE OCTPHEM HIJIBI KOHTYpa (GUrypsl ocrpue
KapaH/aia 3apucyer Ha Oymare KOHTYp urypsl mogobuoil. s u3MeHeHus
moKazaresis moJobus ciaemyer nepeMecTuTh Todky F mo npsamoit BC B Ty wim
npyryio cropony. Ha ToM cBOMCTBe MApHIPHOTO HapaJsieorpaMMa i OCHOBAHO
ycrpoiicrBo nantorpada, obmmii B KOTOPOro IpeicTaBieH Ha puc. 188.
IIpubop mpumensiercst mpy IepeprUCOBKE IIAHOB B PA3JIUTIHBIX MACIITA0AX.

Puc. 188

s mogobuoro npeobpasoBanus ¢Guryp HeGOILIIOrO pa3Mepa U HECTIOXKHON
GOpMBI MOKHO IIOJIB30BATHCH TaKXKe JeIUTeJbHBIM Iupkyaem (§ 166). s
9TOr0 Cjle/lyeT YCTAHOBUTH IIOJIBUYKHON BUHT IUPKYJs Tak, 9TOObI OH J€JInjI
BCIO [JINHY HOXKKH B OTHOIIEHWU, PABHOM 33JaHHOMY K03(dduimenty momobus,
3aTeM BBIOPATH IEHTP HOA00US U COEAUHUTD €r0 JIyIaMy C OCHOBHBIMH TOTKAMU
durypst. Ha kaxkxgom ayde ciieiyer u3MepuTh OZHUM PACTBOPOM IIUPKYJIS OTPe-
30K OT IeHTPa H0A00us 0 TOYKU DUTYDBI U, IIEPEBEPHYB IIUPKYJIb, OTJIOKHUTH
Ha TOM JKe JIyde OT I[eHTPA M0I00Hs OTPe30K, oIy YeHHBIH B IPYTrOM PacTBODE.
Takum crrocoboM MOXKHO II€pedepPTHTH BCE OCHOBHBIE TOYKHU JAHHON (DUTYDPHI
¥ IOJIyIUTDH €e OYepPTaHre B HyKHOM pa3Mepe.

3aJaun Ha MOCTPOEHHUE

181. Meron momobus. IlomobHoe npeobpasoBanue GUIyp MOKHO
C yCIIeXOM MMPUMEHUTDH K PEUICHUIO MHOTHUX 3a/1a49 Ha IMMOCTPpOeHNE. Ha 9TOM
OCHOBAH TaK HA3LIBAEMBIN MeTO, MOI00msI.

Meros 1101061s1 COCTOUT B TOM, UTO, MOJIb3YsICh HEKOTOPBIMHU JIAHHBIMA
3a7]a9M, CTPOAT CHAYasa Urypy, mo 1,06 Hy F0 MCKOMOI, a 3aTeM Tepe-
XOAAT K HCKOMO#H. DTOT METO, OCOOEHHO y100€H TOr1a, KOIIa TOIbKO OTHA
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JlaHHAs BEJIMYMHA €CTh JJIMHA, & BCEe IMPOYHe BEJIUYNHbI — WJIH YIJIbl, WA
OTHOIIEHUs JINHUH; TAKOBBI, HAIIPUMED, 3aJa49U: MOCTPOUTDH TPEYTOJbHUK
IO JaHHOMY YIJIy, CTOPOHE W OTHOUIEHUIO ABYX APYTUX CTOPOH WJIK TIO
JBYM YIJIAM U JIJIAHE HEKOTOPOIO OTPe3Ka (BbICOTE, Mequane, GUCCeKTpuce
U T.1.); IOCTPOUTH KBAAPAT MO JAHHOW CyMME UJIM DPA3HOCTU MEXKIY
JIMaroHaJbI0 U CTOPOHOM M T. II.

PemnM, HanpuMep, Takyo 3a1a9y:

Bamaga 1. Ilocmpoums mpeyzosvnur, kozda danv, 0dun u3 €20
yenos C, ommnowenue cmopon AC : BC, saxmouarowux smom yzon,
U 8blcoma h, ONYuLeHHas U3 8EPULUHDL IMO20 Y240 HA NPOMUBONONOHCHYIO
cmopony (puc. 189).

IIycre AC : BC' = m : n, rae m u n — JABa JAaHHBIX OTPE3KA WJIN JIBA
nmaaabix yucaa. Crpoum yroa C, Ha ero CTOPOHAX OTKJIAIbIBAEM OTPE3KU
CA; u CB,, nponopiimoHajibibie m u n. KEciu m u n — OTpPe3Ku, TO
6epem npsimyio CAy = m u CB; = n. Eciw m u n — gucia, To, BIOpaB
Mpou3BOJIbHBIN OTpe30K [, crpoum orpesku C'A; = ml u CB; = nl.

B oboux ciayuasx umeem CA; : CB; =m : n.

Tpeyronsauk C A1 By, 09eBUIHO, TIOJ00EH HCKOMOMY TPEYTONbHUKY.

Y1005 OJIYYUTh HCKOMBI TPEYTOIHHHK, TO-
crpouM B Tpeyroibuuke C Ay By Boicory CDy, C
obosmaumM ee yepe3 h;. Beibupaem Temepsb mpo-
M3BOJIbHBIA HEHTP MOJ00Us U CTPOUM TPEYTOJIb-
HUK, 10on00HBIH Tpeyroabuuky A; BiC ¢ ko3d-

4 D, B
durperToM 10100MsI, PABHBIM OTHOIIEHUID —, 1 !
1
rae h — maHHAs BBICOTA, MCKOMOTO TPEYTOJib- 4 D B
nuka. [losy4yeHHbIil TAKUM IIyTEM TPEyroJbHUK Puc. 189

7 OyZIeT WCKOMBIM.

Vnobuee Bcero BIOpATH IEHTD NOJ00US TIPsI-

Mo B touke C. B TakoMm ciiyuae TOCTpOEHHE HCKOMOIO TPEYyroJibHUKA
CTaHOBUTCs 0cOBeHHO TpocTbiM (puc. 189). Ilpomomkaem Bbicory CD;
rpeyronbauka A B1C, orkiagpiBaem Ha Hel orpe3ok C'D, pasubiil h,
u poBouM nipamyo AB, mapasuiensayo Ay By.

Tpeyrompuuk ABC — uCKOMBIii.

B 3amadax sToro poma mosioxkeHue UCKOMO#M (DUTYDPBI OCTAETCs TIPOH3-
BOJILHBIM; HO BO MHOTHX BOIIPOCax Tpedyercs MOCTPOUTH (PUTYPY, MOJIO-
ZKeHue KOTOpOﬁ OTHOCUTEJIbHO JAaHHBIX TOYEK HJIN JIMHANA BOOJJIHE omnpene-
JICHO. HpI/I 93TOM MOXKET CIIy9IUTHCA, 9TO, OTPEMNUBUINCH OT KaKOI‘O-HI/I6y,Z[b
OOHOTO u3 chIOBI/Iﬁ TIOJIOZKEHUAd W OCTaBUB BC€ OCTAJIbHBIE, MBI TIOJIYy-
quM HGEeCYNCIIEHHOE MHOXKECTBO (DUTYp, I 0 10 O H bl X HUCKOMOIi. B TakoMm
caydae MeToq moaobusi MOXKeT ObITh ymoTpedsieH ¢ monb3oii. [IpuBegem
IIPAMEPBHIL.
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Puc. 190

Bamaga 2. B dannwiil yeon ABC enucams oxpysicHocms, Komopas
npozoduaa 6v uepes dannyro mouxy M (puc. 190).

Or6pocum Ha Bpemsi TpeboBaHUe, 9TOObI OKPYZKHOCTH ITPOXOIHIIA, Ye-
pe3 rouky M. Torma maHHOMY YyCJIOBHIO YIOBJIETBOPSIET OECUUCIEHHOE
MHOKECTBO OKPY?KHOCTEH, IEHTPHI KOTOPBIX JieXkKaT Ha buccekTpuce BD.
TTocTpouM onHy W3 TAKUX OKPYKHOCTEH, HATPUMED Ty, HEHTP KOTOPOH
ecTb 0. Bo3bMeM Ha Heil TOUKY m, CXOACTBeHHYIO Touke M, T.e.
Jexarryo Ha jgyde M B, u nposenem paauyc mo. Eciu Tenepb mocTpoum
MO||mo, To Touka O Gyaer IEHTPOM HCKOMOTO Kpyra. JleficTBUTeNnbHO,
npoBenst K cropone AB nepnennukyaspst ON u on, Mbl HOJYYUM MO-
nobubie Tpeyrombaukun M BO u mBo, NBO u nBo, 3 KOTOpbIxX GyaeMm
UMETh:

MO :mo=BO :Bo;, NO :no= BO : Bo,

OTKYIA MO :mo = NO : no.

Ho mo = no; cnepoBarensno, MO = NO, 1.e. OKPYKHOCTb, ONIMCAHHAS
paguycom OM c¢ nentpom O, KacaeTcsi CTOPOHbI AB; a Tak Kak ee eHTD
JIEKUT HA OUCCEKTPHCE yIia, TO OHa KacaeTcs u ctopousl BC.

Eciu 33 cXOACTBEHHY IO TOYKY BO3BMEM JIPYTYIO TOYKY 1711 TEPECEUEHIST
snyda M B ¢ OKpY>KHOCTBIO 0, TO Haiijiem apyroii ienTp O HCKOMOTO KPyTa.
CiietoBaTesibHO, 337298 [TOIMYCKAET JIBA PEIeHNU .

Bamaua 3. B dannvid mpeyeorvnur ABC enucams pomb ¢ darnvim
OCTNPHLM Y2AOM TAK, YN0, 00HG U3 €20 CMOPOH AEHCAAL HA OCHOBAHUL
AB mpeyzoavnuxa ABC, a dee ez2o sepuuns, — Ha 60KOBHLL CMOPOHAT
AC u BC (puc. 191).

OtrbpocuMm Ha BpeMms TpeboBaHMe, 4TOOBLI OIHA K3 BepIIMH pomba
nexana #Ha cropore BC. Torma MOKHO MOCTPOUTH OECUUCIEHHOE MHO-
JKeCTBO POMOOB, YJIOBJIETBODSIONINX OCTAJIBHBIM YCJIOBHsAM 3amadn. [lo-
CTPOUM OJIMH U3 HUX.
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Bepem na cropone AC mupou3Boib-
Hyto Touky M. CTpoum yros ¢ BEpIIHHO
B 3TOM TOYKe, DABHBIA ITAHHOMY, OJHA
CTOPOHA, KOTOPOro ObLia Obl mapasiiesb-
Ha ocHoBaHuio AB, a npyras mepecekaJia
ocnopanue AB B nekoropoii touke N. Ha  A“—5—7p U B
cropore AB or Touku N OTKJIaIbIBAEM
orpe3ok NP, pasubiit M N, u crpoum
pomb co croponavu M N u NP.

Ilycts ) — ero uerBepras Bepinuna. /lajee, Boibupaem Bepuiuay A
3a IEeHTP 1moaobusi U cTpouM pombd, 1moao0HbIH poMOy M N P(), Beibupas
K03 dunmenT momodusi Tak, YTOOBI BEPIIUHA HOBOTO POMOAa, COOTBET-
cTByIOIIast Beprmue (), okazasach Ha cropone BC. [las sToit nenu
MpooKaeM npamyo AQ) 1o mepecedenust co croponoit BC' B HEKOTOPO#
TOYKE L. DTa TOYKA & OYJIET OJHOM U3 BEPIIMH UCKOMOTO POMOA.

IIpoBosissi u3 31O TOYKHU TMpsiMble, MapajiieJlbHble CTOPOHAM pOMOAa
M N PQ, nosiydaeMm UCKOMBIH POMO Ty zu.

IIpenocraBisieMm caMuM yYallMCs PEIIATb METOJOM TMOM00uUsT CIIeIy-
OIHe 3aA4n:

1. ITocTpouTs TPEYTOJIbHUK, 3HASI ABA €r0 yIJIa U PAIIYC OIUCAHHON OKPY K-
HOCTH.

2. HOCTpOI/ITb TPEYTrO/JIbHUK, 3Hasd OTHOIIEHWE BBICOTHI K OCHOBAHWIO, YTOJI
[IpU BepIIWHE U MeanaHy OOKOBOI CTODOHBI.

3. Jan LAOB wu BuyTpu Hero touka C. Haiitm Ha cropone OB touky M,
paBHo orcrosimyo ot OA u or Touku C.

Puc. 191

5. HEKOTOPBIE TEOPEMBI O ITPOIIOPIIMOHAJIBHBIX
OTPE3KAX

182. Teopewma. Cmoponvt yaaa (ABC), nepecexaemvie ps-
dom napaaneavuvir npamoir (DD, EE,EFy,...), paccexaromcs
UMU HE NPONOPUUOHAALHBLE wacmu (puc. 192).

Tpebyercss q0Ka3aTh, 4TO

BD _ DE _ EF
BD, DiE, EF’

njin

BD : DE = BD; : D1 Eq;
DE :EF =DFE, : EAF, wurT .

IIpoBomst Bcmomoraresbuble mpsimble DM, EN wu T. 1., mapajielbHble
BA, vbl onyuum tpeyroabauku BDD1, DEM, EFN u T. 1., KOTOpbIE
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BCe TIOZOOHDBI MeXKIy cODOM, TaK KaK yIJIbl ¥ HUX COOTBETCTBEHHO PABHDI
(BCsleicTBIE TAPAIIIeTbHOCTH MPAMBIX). 13 ux nomobus ciemyer:
BD DE EF
BD, DM EN

" T. .

3aMeHUB B 9TOM Psi/ly paBHBLIX oTHOUIEHWH orpe3ok DM wa Dy Ej, orpe-
30k EN Ha E1 F) v T. 1. (IPOTHBOTIOIOKHBIE CTOPOHbI MAPAJIIIETIOTPAMMOB
PaBHBI), MBI MIOJIyYUM TO, 9TO TPeGOBAJIOCH MOKA3ATh.

183. Teopewma. Jlee napasseavrnovie npamwvie (MN, My Ny,
puc. 193), nepecexaemnie padom npamwuxr (OA,OB,0C,...), ucxo-
dauur u3 odnoti u moi sce mouxku (O), paccexaromcs umu Ha
nponopuyuorasvHbie wacmu. Tpebyercs mokazarh, 9To orpesku ADB,

0]
M A/B/ C| D N
-~ 4| AlA/ /Cl \Dl
B AM N,
D, E, F YE 7 ] \ !
Puc. 192 Puc. 193

BC, CD,... npamvoit M N muponopimonaibubl orpeskam A; By, B1Cq,
ClDl, PN HpHMOfI M1N1.

U3 nonobust rpeyronbunkos OAB u O1 A1 B (§ 159) u TpeyroibHUKOB
OBC n OB;C; BBIBOIAM:

AB BO BO BC
= u =
A By B,0, B0 B,C ’
OTKY 1A
AB _ BC
A1B, B, Cy’

ITomobubIM 2Ke 06pa30M TOKA3BIBAETCH MPOMOPIUOHAJIBHOCTh U MPOYUX
OTPE3KOB.

184. 3Bamawua. Pasdeaumv ompesor npamot AB (puc. 194) na
MPU HACNU 68 OMHOWEHUYU M = N 2 P, 2de M, N, P — JaHHbBLE OMPEIKY UAU
OGHHDLE YUCAG.

IIposens sya AC mox mpoW3BOIBHBIM yIJIOM K AB, OTJIOXKAM Ha
HEM OT TOYKKM A oTpe3sku, paBHble OTpe3kaM m, n u p. Touky F —
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KOHEI[ oTpe3Ka p — coenutsiem ¢ B npsmoit BF u 4epe3 kouisl G u H
OTJIOZKEHHBIX OTPE3KOB poBoiuM mpsimbie GD u H E, napasuienbubie BF.
Torna orpesok AB pasnenurca B Toukax D u E Ha 4acTH B OTHOIIEHHUH
m :n :p. Ecm m, n u p o3Ha49a0T Kakue-HUOyIb YHUCIIa, HATPUMED 2,

Puc. 194 Puc. 195

5, 3, TO IIOCTPOEHNE BBITIOJIHAETCA TaK K€, C TOI JIUIIb pa3Hulleil, 4To Ha
AC oTK/IaIBIBAIOTCS OTPE3KHU, PABHBIE 2, 5 U 3 TIPOU3BOIBHBIM €MHUIIAM
JJIAHBL.

Koneuno, ykazaHHOe MOCTPOEHHE NPUMEHUMO K JIEJIEHHIO OTPE3Ka He
TOJILKO HA TPH YaCTH, HO HA KAKOE YIOJHO MHOE YHCJIO YacTei.

185. Bamaua. K mpem dannvim ompeskam a, b u ¢ natimu
wemeepmulli NPonopuyuoHasvhel (puc. 195), T.e. HailiTu Takoil 0TPE30K
2, KOTOPBIil YIOBJIETBOPSI ObI MIPOMOPIUN:

a:b=c:zx.

Ha croponax mpoussosbaoro yria ABC orknanbiBaem orpe3ku: BD = a,
BF = b, DE = c. IlpoBeusi 3arem 4yepe3s D u F npsiMyto, IIOCTPOUM
EG||DF. Orpe3ok FG Gyner uCKOMBII.

CBoiicTBO GUCCEKTPUCHI yIJIa TPEYTOJIbHUKA

186. Teopewma. Buccekmpuca (BD, puc. 196) arobozo yaaa
mpeyzoavruka (ABC) deaum npomueonoaoiHcHyo cmopory Ha
wacmu (AD u CD), nponopuuoHasbHbie NPUAEHCAULUM CTNOPO-
HAM MPEY204bHUKG.
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Tpebyercss nokazarb, uro eciu LABD = ZDBC, to AD : DC =
= AB: BC.

Iposenem CD||BD no nepecevenusi B ToUke F C IPOJOIKEHUEM CTO-
poubt AB. Torna, corsacao Teopeme § 182, MbI OyieM UMETh MTPOIMTOPITHIO:

AD :DC = AB : BE.

Yr0o06bI OT 3TO# MPOMOPIUHT TEPEHTH K TOH, KOTOPYIO Tpedyercs: TOKa3aTh,
JocTaTtogHo 06HApYKUTh, uro BE = BC, 1.e. uto ABCE pasuobenpen-
ueiii. B arom tpeyronpuuke LE = ZABD (Kak yribl, COOTBETCTBEHHBIE
Ipy MapajiienbHbiX npsMbix) 1 ZBCE = ZDBC (Kak yribl, HAKPECT
JIeJKAIIAe TIPU TeX JKe NapalieNbHbix npsivbix). Ho ZABD = ZDBC no

E

D
Puc. 196 Puc. 197

yciosuio; 3uaunt, /K = /BCE, a noromy pasHbl u cropoubt BC' v BE,
JIeXKalyue TPOTUB PABHBIX YIJIOB. Ternepb, 3aMEHUB B HANMCAHHON BBIIIE
nporopuun BE na BC, moiaydum Ty MpOMOPIXIO, KOTOPYIO Tpedyercs
[TOKa3aTh.

Yucneununt npumep. [ycrs AB = 10;BC = 7 u AC = 6.
Torpma, obo3unauus AD GyKBOit &, MOXKEM HAMKUCATH MTPOTIOPIHIO:

z:(6—2)=10:7;
OTCIOJIa HalaeM:

7r =60 — 10x; 7x+ 10z =60; 17z = 60;

60 9

CiieoBaresibHO,
9 8

DC:66—x:6—3ﬁ:21—7.
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187. Teopewma (Bbpaxkarmias CBOKNCTBO OMCCEKTPUCHI BHEIITHETO
yriaa Tpeyroibuuka). Buccekmpuca (BD, puc. 197) enewnezo yaaa
(CBF) mpeyzoavrura (ABC) nepecexaem npodoaicerue npomu-
80mno0a0otcHoti cmoponnt (AC) 6 maxot mouxe (D), paccmosnus
xomopoti (DA u DC) 0o xkoHu08 amoti cmoporst NnPponopuuoHaAb-
Hbl NPUAEHCAWUM CTROPOHAM MmpeyzoavHura (AB u BC). Tpeby-
ercs JI0Ka3ark, uro eciu ZCBD = ZFBD, 0o DA: DC = AB : BC.

Mposens CE||BD, noiy4um 0ponopryo:

DA :DC =BA: BE.

Tak kak ZBEC = ZFBD (kak coorsercrennbie), a ZBCE = ZCBD
(KaK HAKpeCT JIeXKallue IPU apaJleJibHbIX NPAMBbIX) u yribl FBD
u CBD pasubl 1o ycnosuto, o ZBEC = /BCE; 3uauur, ABCE
paBuobenpennsiii, .e. BE = BC. IlogcraBus B nponopuuio sMecro BE
paBHBIHl 0Tpe30K BC, mosyduM Ty IPONOPLHUIO, KOTOPYI TPeOOBAJIOCH

JI0Ka3aTh:
DA :DC = AB : BC.

IIpumeuanne. Ocobblii citydail mpencTapiisieT OUCCEKTPUCA BHEIII-
HErO yTJia IIPU BEPIITHHE PABHOOEIPEHHOTO TPEYTOJbHUKA, KOTOPasi apaJi-
JIeJIbHA OCHOBAHHUIO.

6. METPUTYECKHUE COOTHOIIIEHNM <1
MEXKAY 9JIEMEHTAMUN TPEYTOJIbHUKA
1 HEKOTOPBIX APYIUX ®UT'YP

188. Teopema. B npamoyzoavHom mpeyzoavHuKe nep-
neHIUKYAAD, ONYWEHHBLT U3 8EPUWUHBL NIPAMO20 Y240 HA 2UNO-
meny3y, ecmsd CPEOHAS NPONOPUUOHAABHASL BEAUNUHA MEHCIY
ompe3kamu, Ha KOMOPHLE OCHOBAGHUE nepnenduryaspa deaum
2unomeny3y, a KaxHrcouli Kamem ecms cpedHis NPONOPUUOHAAD-
HAA MedHcOY 2unomeHy30l U NPUAEHCAUWLUM K IMOMY Kamemy
OMPe3roM 2UNOMEHY3bL.

Ilycrs AD (puc. 198) ecthb NepHeHIUKYJIsP, ONYIIEHHbIH W3 BEPIIUHBI
npsivoro yrina A wa runorenydy BC. Tpebyercsi n1oka3aTh Ciemyroriyie
TPH TIPOTIOPIINY;

BD AD _BC AB _ BC AC

Vip=p¢ ?aB5=30 Yac - Dbo

IlepByio mpomopriuio MbI JIOKayKeM w3 1momobus TpeyroabHukoB ABD
u ADC'. 91u TpeyroJbHUKHA MOM00HBL, TIOTOMY YTO

L1=244 u [L2=/3
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BCJIEJICTBHE MEPIeHInKyasapHocTr X cTopoH (§ 80). Bossmem B AABD
Te cropoubl BD u AD, KOTOpbIE COCTABJISIOT MEPBOE OTHOILIEHUE [IOKA-
3BIBAEMOI MTPOTIOPIIUHN; CXOACTBEeHHBIMU cTopoHamu B AADC oynyr AD
u DC*), nosromy

BD : AD = AD : DC.

Bropyio mponopuuio mokaxkem u3 mnomobusi tpeyroabHukos ABC u
ABD. 9Tu TpeyroabHUKN MOJAOOHBI, MOTOMY YTO OHHU MPSIMOYTOJbHBIE
u ocrpbiil yroin B y mux obmmit. B AABC B0o3bMeM Te croponbl BC
u AB, KOTOpbIE COCTABJISAIOT TIEPBOE OTHOIIEHHUE JTOKA3BIBAEMOI MPOIOP-
1un; cxoacTBeHHbiMu croponamu B AABD 6ynytr AB v BD; nosromy

BC : AB = AB : BD.

Tperbio mponopiuio goKaykeMm u3 monobus Tpeyroabankos ABC w ADC.
DT TPEYTONBHUKY TOJ0OHBI, IOTOMY 9TO OHU 06a TPSIMOYTOJILHBIE U UMe-
tor obmwmii octpeiit yron C. B AABC Bosbmem cropoubt BC' u AC,
cxozncrBennbiMu ctopoHamu B AADC 6ynyr AC u DC'; mosromy

BC:AC = AC : DC.

m

Puc. 198 Puc. 199

189. Cuaeacrsue. I[ycrs A (puc. 199) ectb npoM3BOIbHAS TOUKA
OKDYZKHOCTH, onucanuoi Ha auamerpe BC. CoequHUB KOHIIBI AXAMETPA
C 3TO¥ TOYKOM, MBI IOMyIUM TpaMoyromabubiit AABC, y KOTOPOTO THITO-
TEHy3a eCTh JUaMerp, a KareTbl CyTh xopasl (§ 125, 2). [Ipumenssa moka-

*) Yrobbl 6e30mub0YHO ONPEeaUTh, KAKHe CTOPOHBI B3SThIX TPEYTOJbHUKOB CXOJI-
CTBEHHBI MeXKy C000ii, IIOJIe3HO [ePIKATHCS TAKOTO IIyTH:

1) yka3aTh yribl, IPOTHB KOTOPBIX JIEXKAT B3SITHIE CTOPOHBI OJHOIO TPEYTOJIbHUKA;

2) HaliTH paBHBIE UM YTJIBI B IPYTOM TPEYTOJIbHUKE;

3) B3ATH IPOTHBOJIEXKAIIHE UM CTOPOHBI.

Hanpumep, ansa tpeyronbaukoB ABD u ADC paccykjaeM Tak: B TPEYTOJbHUKE
ABD cropoust BD u AD mexar nporus yrioB 1 u 3; B Tpeyroapauke ADC stum
ymiaMm paBHbl 4 u 2; npoTuB HEUX Jexar cropoHsl AD u DC. 3uauur, cropoust AD
u DC cxoacTBeHHBI co cropoHamu BD u AD.
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D D

Y

Y
| C |« b >
ﬁLb J < a

—.

Puc. 200 Puc. 201

3aHHYIO BBIIIIE TEOPEMY K 9TOMY TPEYTOIbHUKY, IIPUXOIUM K CJIE/LY FOIIEMY
3aKJII0YEHUIO:

IHepnenduryaap, onyuwennoit u3 KaKoU-A4ub0 MOUKU OKPYHCHOCTNY HA
duamemp, ecmov cPeOHAA NPONOPUUOHAADHAL BEAUNUHG MENHCIY OMPEKa-
MU, HG KOTOPbLE 0CHOBAHUE NEPNEHIUKYAAPA desum duamemp, a Topda,
COEOURAIOULAA IMY MOUKY C KOHUOM JUGMEMPaA, eCmb CPeIHAL NPONOP-
YUOHAALHAA MEAHCOY OUAMEMPOM U NPUAEAHCAUWUM K TOpde 0mpe3Kom
duamempa.

190. 3 agawqa. [ToctpouTh OTPE30K, CPEIHUI MPONOPIMOHATHHBIH
MeXK/y JABYMsi OTpe3KaMu a u b.

3agady 3Ty MOXKHO PEIIUTh JBOSKUM IIyTeM:

1) Ha mpousBosnbHO# npsiMoit (puc. 200) orkiaasiBaeM orpe3ku AB = a
u BC = b; na AC, kak Ha quamMeTpe, OMUCHIBAEM MOJYOKPYKHOCTD; u3 B
BOCCTaBJISIEM JI0 IEPECEUEHUsI C OKPYKHOCTHIO MepHeHauKyissp BD. 9ror
MEPTIEHIUKYJISIP ¥ €CTh HCKOMas CPeJiHsis TIPONOPIHOHAIbHAS MeX Ty AB
u BC.

2) Ha mpou3BoIbHON mpsmoil (puc. 201) orkiaazpBaem or Toukum A
orpe3ku a u b. Ha Gosbiiem U3 3THX OTPE3KOB OMUCHIBAEM IOIYOKDY K-
HoCTh. IIpoBeisi U3 KOHIA MEHBIEro OTpe3Ka NeprneHIuKyasap K AB mo
Mepecevenrsi ero ¢ OKPY>KHOCThIO B Touke D, coemuusiem A ¢ D. Xopza
AD ectb cpeHsisi IPOMOPIMOHAIBHAS MEXKIY a U b.

191. Teopema IIucdaropa. Jloka3aHHbIE BBIIIE TEOPEMBI TO3BOJIsI-
10T OOHAPYKUTH 3aMevaTeTbHOe COOTHOIIEHHE MEK/Iy CTOPOHAMHU JIF0O0Tr0
MPSIMOYTOJBHOTO TPEYTONBHUKA. JTO COOTHOIIEHHE ObIIO BIEPBbLIE 3aMe-
4eno rpedeckum reomerpom [udaropom (VI B. 10 H. 9.) U HOCUT MO3TOMY
eroums — teopema Iludaropa.

Ecau cmopons. npamoyz20abH020 MPEY204bHUKA USMEDPEHDL
00HOTl U Mot sHce eduHuUEU, MO Keadpam OAUHBL 2UNOMEHY3bl
paseH cymme Keadpamos dauH Kameimoas.
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A IIycrs ABC (puc. 202) ectb mpsiMmo-
YTOJIbHBIA TpeyroabHuk, AD — nepien-

c b JUKYJIAP, ONYIIEHHbI Ha TUIOTEHY3y W3
h BEpINUHBI TPAMOro yria. [lomoxum, 9To

CTOPOHBI W OTPE3KW THUIIOTEHY3bI H3Me-
| o D o PeHbl OJHOM W TOU Ke eIuHUIleH, mpu-
lfj a2 3] YeM MOIy4YWIUCh 4ducia a, b, ¢, ¢’ u b’
(IPUHATO JJIMHBI CTOPOH TPEYrOJbHUKA
00603HaYaTh MaJbIMU OyKBaMu, COOTBET-
CTBYIOMMMY OOMBITUM OYKBaM, KOTOPBIMEA 0003HAYEHBI TTPOTHBOJIEIKATITIE
yribl). [Tpumensist reopemy § 188, MOXKeM HAIMCATH TIPOMOPIIAH:

Puc. 202

a:c=c:c' m a:b=b:V,

OTKyJa ac' = u ab =012
CII0’KUB MOYIEHHO 3TH JBa PABEHCTBA, HAilIeM:
ac' +ab =+ b, wm a(c'+b)=c"+ b
Ho ¢’ + b = a, cnenosarensHo,
a’? =c? + v

1y TeopeMy OOBIKHOBEHHO BBIPAXKAIOT COKPAIIEHHO TaK: Keadpaim
2unomeHy3s. pageH Cymme Keadpamos Kamemos.

IIpuwmep. Ilomoxum, 9T0 KaTeThbl, ©3MEPEHHbIE KAKON-HUOYIb JIH-
HEHHOM equHUIEH, BhIPAXKAIOTCA dYnucaaMu 3 u 4; TOraa TumoTeHy3a B TOH
2Ke eIMHUIE BBIPA3UTCA YUCJIOM &, YAOBJIETBOPAIOIINM yPABHEHUIO:

22 =32+42=9+16 = 25,

OTKyZa T = \/% = 5.

BamMeuanue. [IpaMOyroabHbI TPEYrOJBHUK CO CcTOpoHamMu 3, 4
U 5 HaA3bIBAETCS YaCTO EIUIIeTCKUM TPEYrOJIbHUKOM, TaK KaK OH ObLI
M3BECTEH eIlle IPEeBHUM erunTsaHaMm. Tak, ux 3eMjaeMepbl JJisi TOCTPOeHUs
npAMOro yrija Ha 3eMHOI IOBEPXHOCTHU IIOIB30BAJIMCh TaKHM IIPDHUEMOM:
6GedeBKy ITOCPEICTBOM Y3JI0B OHU Pa3essin Ha 12 paBHBIX YacTeil; 3aTeM,
CBSI3aB KOHIIbI, HATAIMBAJIU €€ Ha 3eMjie (IIOCPEICTBOM KOJIbEB) B BUJE
TPEYTOJbHUKA, CO CTOPOHAMHU B 3, 4 U 5 JejeHuii; TOraa yroa MexKIy
CTOPOHAMU, PABHBIMU 3 U 4, OKA3bIBAJICS TIPAMBIM* ).

*) IIpsAMOyTOIbHBIE TPEYTOIBHUKH, ¥ KOTOPBIX CTOPOHBI M3MEPAIOTCS I[eJIBIMH HC-
JIaM¥, HOCAT Ha3BaHHE NU(PATrOPOBBIX TPEYTOJHHUKOB. MOXKHO J0Ka3aTh, YTO KATEThI
T ¥ Y ¥ THIIOTEHY3a 2 TAKUX TPEYTOJIbHUKOB BBIPAKAIOTCS CIEAYIOMUME (DOPMYTAMHU:

x = 2ab, y:aQ—bz, z=a%+ b2,

rae a ¥ b — IpOW3BOIbHBIE IIeJIble YHCJIA IPHU YCJIOBHH, ITO a > b.
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Teopema ITudaropa umeer ere aApyryo HOPMYJIUPOBKY, UMEHHO TY,
KoTopas 6bu1a [yt Hee nosydena camuM [Tudaropom. C aroit popmyu-
POBKOif MbI TIO3HAKOMUMCS mo3Hee (§ 257).

192. Cuaenctsue. Keadpamo, kamemos omuocames meacdy co-
60l Kax npusedcausue ompe3ky 2unomeny3o. JeficTBuTenbHO, U3 ypas-
HEHUil MpebIIYIero naparpada HaxoauM:

A =ac :at =c¢' 0.

193. Bameuanwue 1. K rpem paBencTBaM, KOTOPBIE MbI BHIBEJIH
BBIIIIE:
Dac'=¢% 2)at =b u 3)a®> =0+,

MOKHO TIPUCOEMHATD eIle CIIeYIOMKe [Ba:
Hb+c'=a u 5 hE=0bc

(ecniu 6ykBOii h 0603HaUMM jyuHy BeICOTHI AD). VI3 5THX paBeHCTB Tpe-
Th€, KaK MbI BUJEJIN, COCTABJIAECT CJICACTBUE TEPBLIX ABYX U Y€TBEPTOTO,
TaK 9TO U3 IIATH PAaBEHCTB TOJILKO Y€ThbIPE HE3aBUCHUMbI; BCJIEICTBHE 3TOT'O
MOZKHO IO JAaHHBIM ABYM U3 MECTU YUCEJT HaXOAUTH OCTAJIbHBbIE 9EThIPE.

Jljia IpuMepa TOJIOKHAM, 9TO HaM JIAHbI OTPE3KH TUIOTEHY3bI b’ = 5 M
u ¢’ = Twm; Trorna

o>
I
§‘
<
=
no
ot
I
%
o
Il
-~
\]
I
ot

SBameuanue 2. Bnocrenyomnux reopemMax Mbl OyJeM COKPAIIEHHO
TOBOPHUTB: «KBAJPAT CTOPOHBI» BMECTO:<«KBaJPAT YUC/IA, BBIPAYKAIOIIETO
AJINHY CTOPOHDBIY», UJIN: «IIPOU3BEIECHNE OTPE3KOB» BMECTO: «IIPOU3BEICHUE
YUCesI, BBIPAXKAIOIINX JJIWHBI OTPE3KOB». IIpu sToM Oymem mompasyme-
BaTh, YTO OTPE3KU U3MEPEHbI ONHOI U TOH Ke eJIUHUIIEH.

194. Teopewma. Bo gcakom mpeyzoavruke keadpam cmo-
POHBL, sedcaueti NPomue 0Cmpoz20 Yaaa, PaBeH CYMME Keadpa-
moe deyxr dpyauxr cmopon be3 ydsoenHoz20 npouseederHust Kaxkoli-
HUOYI®L U3 IMUL CTMOPOH HA 0MPE3OK ee 0M BEPUWLUHBL OCTNPO20
yaaa do 8b.comot.

IIycrs BC' — cropona AABC (puc. 203 u 204), nexaiasi NpoTUB
ocrporo yria A, u BD — BbIcOTa, OIIyIIEHHAs HA KAKYI0-JIN0O M3 OCTAJIb-
HBIX cTOpOH, HampuMmep Ha AC (unu Ha npomomkenne AC). Tpebyercs
JIOKa3aTh, 9TO

BC? = AB? + AC? — 2AC - AD,
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B nin, obo3HavYast NIUHBI JIUHUN MajbiMu OyKBa-
MU, KaK YKa3aHO Ha PHUCYHKe, HaJ0 JI0KA3aTh
PABEHCTBO:

a®> = b+ 2 — 2.

U3 npamoyroasaoro ABAD naxomuM:

AI D IC
[ ey @ =1+ (') 0
Puc. 203 OnpenenuM KaxKIObIA M3 KBaJAPaTOB h?
u (a')?. U3 npamoyronsaoro ABAD naxomum:

= — (¢ (2)

C apyroii cropoubl, a’ = b — ¢’ (puc. 203) um a' = ¢’ — b (puc. 204).

B oboux ciayuasx aaa (a')? momyuaem oHO M TO e BBIparKeHHUe:
(@)= (b—c")?=b%>—2ac' + (¢")?; )

(@ =(c"=b)?=(c"=b)?=(c")? —2bc’ — 2bc’ + b*.

Tenepsb pasencTso (1) MOXKHO mepenucaTh Tax:
a>=c® = (") + b —2bc' 4 (¢')? =2 +b* —2bc.

195. Teopewma. B mynoyzosbHom mpeyzosvbHuKe Ke8adpam
CMOPOHDBL, Aedtcaweli NPOMuU8 MYnoz0 Y2aa, paeeH CYMME Kea-
dpamoe deyx dpyauxr CMOPOH, CAOHCEHHOT ¢ YIBOEHHBIM NPO-
u3eedenuem KaKOU-HuUbYdb U3 IMUT CMOPOH HA OMPE3OK ee
NPOJoAAHCEHUS O BEPULUHDBL TNYNO20 Y2404 00 8BICOTNIbL.

B

A C D
[::b—c' aj

Puc. 204

ITycrs AB — cropona AADC (puc. 205), nexainas mpoOTUB TYIIOTO
yraa C, u BD — BbIcOTa, ONyIEHHAsA HA MPOIOJKEHHE KaKOH-nbo n3
OCTaJIbHBIX CTOpPOH, Hampumep Ha AC; Tpebyercsa 10Ka3aTh, 4TO

AB? = AC* + BC? +2AC - OD,
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WJIY, TIPUMEHss COKpPAIlleHHbIe O0O3HAYEHNUsI, COTJIACHO YKA3aHWIO HA DH-
CyHKe:

A =a?+ b +2ba’.

13 rpeyronsuukoB ABD u C' BD unaxomuwm:

02=h2+(c’)2=02—(a')2+(a'+b')2=
=a®—(a')* + (a")? +2ba’ + b* = a® + b* + 2ba’,

9T0 ¥ TpebOBaIOCh JOKA3aTh.

196. Cnencrsue. U3 Tpex MociegHux TEOPEM BBIBOIUM, 9TO
K6a0dpam CMOPOHBL MPEY20NbHUKG
pasen, Mmenvuwe usu boavwe Cym- B C
Mbl K6aIPAMO8 d6YT OpY2uL CMmopoH,
cmompsa no momy, bydem au npomu- bai
sosedcauuti Yy2on npamot, ocmporl =
uau mynoti. Orciona caemyer obpat- L ,\
HOE TIPEIJIOKEHHUE: Y204 MPEy204b- i e A
HUKG OKAAHCEMCA NPAMBIM, OCTPBLLM E D
UAU TYNBLM, CMOMPA MO MOMY, OY- Puc. 206
dem au Keadpam npomueosedcawet
IMOMY Y2AY CMOPOHLL PAGEH, MEHBUE UAU DOADULE CYMMDL KEAIPATNOS
08yx dpyz2uT CMopoH.

197. Teopewma. Cymma xkeadpamos duazoHansetli napaane-
A02PAMMA PABHA CYMME K8a0pamos e2o cmopoh (puc. 206).

N3 Bepmmn B u C napasnesnorpavva ABC D omyctuM Ha OCHOBaHWE
AD nepnengukyssipet BE u CF. Torna uz rpeyronbaukos ABD u ACD
HAXOAM:

BD? = AB?> + AD?> — 2AD - AE;
AC? = AD? + CD? + 2AD - DF.

IIpsamoyronbubie rpeyronbanku ABE u DC'F paBHbl, TaK KaK OHH HMe-
0T TI0 PABHOI I'MIIOTEHY3€ U PABHOMY OCTpOMY yruiy; nmodromy AE = DF.
3aMeTHuB 3TO0, CJI0XKUM TTOUJIEHHO JBA BHIBEJEHHBIX BBIIIE PABEHCTBA; TOT/IA
2AD - AE u 2AD - DF B3auMHO YHUYTOMKAIOTCS, W MBI TTOTYIUM:

BD? + AC? = AB®> + AD?> + CD? + CD? = AB?> + BC? + CD? + AD?.
198. BbrumcieHme BBICOT TPEYTroJbHMKA IO €ro CTOPOHaM.

Omnpenenum BbicoTy h, Tpeyrosbauka ABC, OmyIIeHHYIO Ha CTOPOHY
BC = a (puc. 207 u 208). O603HaIMM OTPE3KH CTOPOHBI @ (TPOIOIKEHHOIH
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c h
B B4 D

le—¢' _—><—b r—a—»L—b—:l

fe———a —

Puc. 207 Puc. 208

B caydae tynoro yria C, puc. 208) takum oGpasom: orpe3ok BD, mnpu-
Jiexkanmii K CTOpoHe ¢, uepes ¢’, a orpe3ok DC, npuiexauii K CropoHe
b, wepe3 b'. Tlomp3ysach TeOpeMoil O KBaJapaTe CTOPOHBI TPEYTOMbHUKA,
Jieskaled mpoTuB ocTporo yriia (§ 194), MoxkeM HammcaTh:

b? =a? + 2 — 2ac’.
U3 3TOrO0 ypaBHEHNs HAXOIUM OTPE3OK ¢':

, a?+c?—b?
¢'=—
2a ’

mocjie 4ero u3 tpeyrosibiuka ABD onpenesnseM BbICOTY KaK KaTeT:

he =4/ % — —a2+c2—b2 2.
2a

TakuM 2Ke IIyTeM MOKHO OIPEIEIUTb B 3aBUCAMOCTH OT CTOPOH TPEYTOJIb-
HUKa JJIUHBI hy, 1 he BBICOT, ONYIIEHHBIX HA CTOPOHBI b H C.

7. IIPOIIOPIIVMOHAJIBHBIE JIMHNN B KPYTE

199. Hexkotopbie mponopnuoHaabHbIe JUHUA B KPyTe Mbl YKa3aJu
panee (§ 189); Tenepb yKazKeM erie Apyrue.

Teopewma. Ecau uepes moury (M, puc. 209), esamyro enympu
Kpyea, nposedensv, Kaxasi-nubyds xopda (AB) u duamemp (CD),
mo npouseedenue ompeadros xopdv. (AM - M B) pasno npou3sse-
denuro ompesxos duamempa (MD - MC).

IIposensa npe Bcnomorareabubie xopabl AC u BD, Mbl noayunM aBa
tpeyronbauka AMC u M BD (IIOKpbITbIe Ha PUCYHKE IMTPUXAMHU), KO-
TOpbIe TOMOOHBI, TaK KaK y HUX yriabl A u D paBHBI KaKk BIHCAHHBIE,
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onwmparolnecs Ha oJHy u Ty xke ayry BC,
u yret C' v D paBHBI Kak BOUCAHHBIE, c
OTMPAIOITHECs Ha OTHY U Ty *Ke ayry AD. E

W3 momobust TpeyrobHUKOB BHIBOIAM:

AM : MD = MC : MB, K > L
OTKy1a -
AM -MB =MD -MC.

200. Cuencrsue. Ecau uepes D \/B
mouky (M, puc. 209), 63amyo enympu
KpY2a, NpoeedeHo CKOAbKO Y200HO TOPO Puc. 209
(AB, EF, KL,...), mo npoussedenue ompesros xaxcdod ropdv. ecmo
YUCAO NOCTNOAHHOE ONA 6CET TOPOJ, TAK KAK JJIs KAXKIOHW XOP/BI 3TO IIPO-
U3BEJEHUE PABHO MPOM3BEACHUIO OTPE3KOB auamerpa C'D, mpoxomsiero
4yepe3 B3ATYIO0 TOUky M.

201. Teopewma. Ecau usz mouku (M, puc. 210), ezamot
8He Kpyaa, npoeedeHvt K HemMYy KaKas-Hubydv cexywas (MA)
u kacameavnas (MC), mo npouseedenue cexyuieli Ha ee eHewt-
HI010 4aCMb PasHo Keadpamy racameavbroti (IPeIoIaraeTcs, ITo

CeKylllad OrpAHUYEHa BTOPOA TOYKON IlepecedeHmud, a KacaTeJbHad —
TOYKON KacaHus).

M.

Puc. 210

IIposenem Bcmomorarenbubie Xopabl AC' u BC'; Torma moiyduMm JBa
rpeyroibauka M AC u M BC (UOKPBITbIE HA YEPTEXKE MITPUXAMHU), KO-
TOpbIe TOMOOHBI, TOTOMY d4TO y HuWX yroa M obmuit u yroer MCB
u C'AB paBHbI, TaK KaK KaXKJblil U3 HUX U3MEpsIeTCs TTOJIOBUHON IyTru
BC. Bosbmem B AM AC cropoubt M A u MC'; cXonCTBEHHBIMU CTOPOHAMU
B AMBC 6ynyr MC u M B; mostomy

MA: MC=MC:MB,
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OTKY1a
MA-MB = MC?.

202. Cuaexcrsue. Ecau uz mowku (M, puc. 210), 63amoi ene
Kpy2a, nposedensl K HEMY CKOALKO Yy2oono cexyuur (M A, MD, ME,...),
mo npouseedenue kadncdoti cexyuweti Ha ee BHEWHION HACTb eCTNb YUCAO
NOCMOANHOE OAA BCET CEKYWUT, MAK Kak 0as Kadtcdol cexywed amo
npouseedenue pasno xeadpamy xacameavnot (MC?), nposedennoti us
mouku M.

8. TPUTOHOMETPUYECKHNE ®@YHKIIN OCTPOIO
YIJIA

203. Onpenenenwne. Ilycrb a Oymer KakoiH-HUOYH OCTDBIi
yron (puc. 211). Bo3bMeM Ha OIHO# U3 €ro CTOPOH MPOU3BOILHYIO TOUKY
M w onyctum n3 Hee nepneHaukyssp MN Ha APYryio CTOpPOHY yrIJa.
Torma MbI mosiyYuM IPsIMOYTOJIbHBIN TpeyroabHuk BM N. Bosbmem or-
HOITIEHUSI CTOPOH 3TOTO TPEYTOJIbHUKA TOMAPHO, & MMEHHO:

MN
, T. €. OTHOIIIEHNE KaTeTa, IPOTUBOJIEXKAIIETO YIJIY (¢, K TUIIOTEHY3€;

BM
BN
50" €. OTHOIIIEHHUE KAaTeTa, IPUJIEKAIIEro K YIVIYy &, K TUIIOTEHY3E;
MN
BN T.€. OTHOIIIEHHWE KAaTeTa, MPOTHBOJIEXKAIIETO YIVIy v, K KATETy

MTPUJIEXKAIIEMY, U UM OOPATHBIE OTHOIIICHUSA:

BM BM BN
MN’ BN’ MN’

Benuunna Ka)K70ro w3 9THX MIECTH OTHOIIEHUH HE 3aBUCHAT OT IOJIO-
»kenust Touku M na cropore BC. lelicTBUTENBHO, €CJIN Mbl BMECTO TOY-
ku M BosbMmeM gpyrue Toukm M', M ... W OMyCTHM NIEpIEeHIMKYJISPHI
M'N', M"N" ... toobpasosasmmecs rpeyronsanku BM'N' . BM"N" ...
OyxyT momobub! TpeyroabaukKy BM N, Tak KAK COOTBETCTBEHHBIE YIJIbI X
onnHakoBbl. Tak KakK B MOJOOHBIX TPEYTOIBHUKAX CXOJCTBEHHBIE CTOPOHDI
MIPOTTOPIINOHATHLHBI, TO

MN MINI M/IN/I
BN _ BN' _ _BN" 7
BN BN'  BN"

= =... HUTA

MN ~ M'N' _ M'N"
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Benuunna KaXK70r0 u3 B3STHIX HAMH OT-
HOIIEHW HE 3aBUCUT TaKXKe W OT TOro, Ha
Kakoil cTopomne yria bepercs Touka M. Fc-
JIM, HAIIPUMED, Mbl BO3bMeM TO4YKy M; (ToT
JKe DUCYHOK) Ha cropone BA wu mposenem
My N1BC, To tpeyronbauk BM;N; Takxke
Oyner momoben ABMN, Tak Kak y HHX N N N" M,
UMEIOTCA IO [JIBa PaBHBIX yIJla, UMEHHO TIIO
NpAMOMY YIJIy W IO OCTPOMY (v, KOTODBIA
BXOJIUT U B TOT, U B JIPYTI'O#l TPEYrOJbHUK;
MTO3TOMY

Puc. 211

MyN, MN

BM, ~ BM
Taxum 06pazoM, B3siThie HAMK OTHOIIEHUsSI HE MEHSIIOTCS TTPU W3MEHEHUU
mosioKenust Touku M Ha 3TOH miau APYyroil CTOPOHE yIyia (i, HO KOHEYHO,
OHM M3MEHSIOTCS NPU U3MEHEHUU BEJTMYHHBI CAMOrO YTJIA.

IIpu aTom Kaxk7AO0My pa3Mepy yrja COOTBETCTBYET BIIOJIHE OIPeesieH-
HOe 3HavYeHne KayKIO0TO U3 ITUX OTHOIIEHW.

ITosToMy MBI MOXKEM CKa3aTh, YTO KAXKI0€ OTHOIIEHNE eCTh (DYHKITUS
TOJIBKO YTJIA U XapaKTepu3yer COOOH BEIUIUHY ITOrO YIJIA.

Bce ykazanHble OTHOIIEHUS MPUHATO HA3bIBATH TPUTOHOMETpHYe-
ckumnu QyHKOuAMHU yriaa. Jame apyrux w3 6 orHOmeHwi GepyTcs
caeaytonive 4, KOTOPbIM JaJIu 0coOble Ha3BaHUS U OCOObIe 0OO3HATEHUS:

OTHOITIEHUE KATEeTa, MTPOTHBOIEKAIIETO YTy (¢, K TUIIOTEHY3€ HAa3bIBa-
erTcs CHHYCOM yTjia o u 0003Ha9aeTcs Sin «;

OTHOIIIEHNE KATEeTa, IMPUJIEXKAIIEr0 yIJy (¢, K TUIIOTEHY3€ HA3BbIBAETCS
KOCHHYCOM YTJIa & U 0D03HAYAETCS COS

OTHOIIIEHNE KATeTa, IPOTUBOJIEKAIIIEr0 YTy ¢ K KaTeTy, IMpuJIeKaIllie-
My K HEeMY, Ha3bIBAETCS TAHTE€HCOM yriia o u obo3Hadaercs tg ;

OTHOIIEHHUE NPUJIEKAIIEr0 Karera K MPOTHBOJEXKaleMy (T.e. OTHO-
nieHre, o6paTHOE TOMY, KOTOPOE HA3BIBAETCS TAHTEHCOM) HA3bIBAETCSH
KOTaHT€HCOM yrja o u 0003HadaeTcs ctg .

Tak Kak KaxKIbIil M3 IBYX KATETOB MEHbBIIE TUIIOTEHY3bl, TO CHHYC
¥ KOCWHYC BCAKOTO YTJIa €CTh YHCJIO, MEHbIIee eIMHUIBI, U TaK KaK OIUH
KaTeT MOXKeT ObITh W OOJIbIle, ¥ MEHBIE JIPYrOoro KaTeTa, U PABEH eMmy,
TO TAHTEHC W KOTAHTEHC MOTYT BBIPAXKATHCA YuCaaMud u OOabmmmu 1,
u MeHbIUMU 1, 1 paBHBIMU 1.

" T.]I.

204. IlocTpoenue yria 1o 3aJlaHHO BeJWYWHE OJTHOM U3 €ro
Tpuronomerpudecknx dynkouit. 1) Ilycrs Tpebyercsi HauepTUThH
YrOJl, CHHYC KOTOPOrO paBHsieTcs: 3. [Ljist 9TOro HaJo MOCTPOUTH TAKO
MPSIMOYTOJIBHBIN TPEYTOJIBHUK, Y KOTOPOT'O OTHOIIEHNE OTHOTO U3 KATETOB
K THIOTEHy3e DaBHSJIOCH Obl Y4, W B3ATb B TOM TPEYTOJbHUKE TOT
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M3 OCTPBIX YIJIOB, KOTODBIH NPOTUBOJIEKHUT ITOMY KareTy. UTOOBI IO-
CTPOUTDH TAKOH TPEYTrOJbHUK, BO3bMEM KaKON-HUOYIb HEDOJIBIIOH OTPE30K
u oTyIoKUM OTpe30K AB (puc. 212), paBHbIil YeTbIpeM TaKUM OTPE3KAM.
Ha AB onwiiieM TOyOKPYKHOCTH U PAJIAYCOM, PABHBIM :%1 TUIIOTEHY3bI
¢ MEHTPOM B TOYKe B, omurieMm myry o nepecedenus ee B Touke C ¢ mo-

Puc. 212 Puc. 213

snyokpyxkuoctbio. Coemuane C' ¢ A v ¢ B, Mbl TOJIYYUM TPSIMOYTOTBHBIH
TPEeyrOJIbHUK, YIOil KOTOPoro A u Gyer uMeTs CuHyc 4.

2) Jano ypaerenue: cosx = 0,7; mMOCTpOUTH yrosa x. Jrta 3amada
pemiaeTcsi TaK e, KaK ¥ 1-si: 3a THUIIOTEHy3y BO3bMeM OTpe3ok AB
(Tor ke pUCYHOK), paBHbIi 10 KAKUM-HUOYAb OJMHAKOBBIM YACTIAM, & 3a
npusexarmuii karer AC oTpe3oK B 7 TakKWX Ke dacTeit; Torma yroa A,
TIpUJIEKAITUN K 9TOMY KAaTeTy, U OyJAeT UCKOMBbIH.

3) Hocrpours yron z, 3nas1, uto tg z = [y, Ins sToro Hago mocrpouts
TAKON MPAMOYTOJBHBIA TPEYTOJIbHUK, Y KOTOPOTO OJINH KaTeT ObLT Obl
B 115 pasa Gonee apyroro karera. Ilocrpous npsmoit yron (puc. 213),
OTJIOXKUM Ha, OJTHOH CTOPOHE ero MPOU3BOJIBHOM JJTHHBI OTPe30K AB, a Ha
npyroii cropore orpe3ok AC, paBHbBIH 11/2AB . Coenunus Touku B u C,
nosyanm yroa B, tanrenc koroporo pasen 115,

Takoe ke MOCTpOEHWE MPHUIETCS BBIMOJHATH, KOTJA yroJ Tpedyercs
MOCTPOUTH IO JTAHHOMY KOTAHT'EHCY, TOJILKO TOT/IA 38 UCKOMbBIH yTOJI HAI0
B35ITh TOT, KOTOPKI mpuiexxutr K karery AC.

205. I3smenenune tpuroHomerpmyecknx (byHKIUI Opu m3Me-
HeHuu yriia ot 0 go 90°.YTobk! y100Hee IPOC/IEAUTh H3MEHEHNE CHHYCa,
" KOCHHYCa TIPpU U3MEHEHWN BEJIUYWUHBLI YIJIa, MBI TPEANOJOXKUM, YTO
TIpY 3TOM U3MEHEHUU [OJINHA TUIIOTEHY3bl OCTACTCA HOCTOHHHOﬁ, paBHOﬁ
eIMHUIIE JJIMHBI, 8 U3MEHSIOTCs TONbKO Karerbl. Onuriem pajguycom AO
(puc. 214), paBHBIM TPOM3BONLHON €INHUIE [JINHBI, YETBEPTH OKPYKHO-
ctu AM w B Hell BO3bMeM Kakoi-HHOy b TeHTpasbHbiii yron AOB = a.



II1.8. TPUTOHOMETPUYECKHUE ®YHKIININ OCTPOT'O YI'JIA 155

Onycrus u3 B na panunyc OA nepruenaukysisp BC, Mbl OyeM UMeTh:

. BC BC
sina = 0OB- 1 = qucit. Bend. BC,
oc oC
cosa = 0B-1 = yncst. seaud. OC.

Boobpazum Tenepsb, uro pajguyc OB Bparmaercst BOKpyYT 1earpa O B €TO-
POHY, YKa3aHHYIO Ha PUCYHKEe CTpesikoil, Haunnas or OA u koruas OM.
Torpa yron « Oyner ysenuuusarbes or 0 g0 90° (mepexossi dyepe3 yka-

N
M M
BII
BI
B
B
o O
A 7 90
O c" C C 1 1) ]
Puc. 214 Puc. 215

3aHHble Ha pucyHke 3Havenus AOB, AOB', AOB" u t.1.); duciennas
Besuunaa karera OC, NPOTUBOJIEKAINETO YNy «, Oy/JIeT yBEeTUuIHBATHCS
or 0 (mpu o = 0°) go 1 (mpu a = 90°); unciennas Benuunna Karera OC,
OPUJIEZKALIEro K yIity «, 6yaer, Hao60poT, ymenbiiarbes ot 1 (pu o = 0°)
10 0 (npu o = 90°). Takum o6pa3om, Hpu BospacTanum yria ot 0 1o
90° cunyc ero yBesimauBaeTcst oT 0 10 1, a KOCUHYC yMeHbIITaeTCst
ot 1 mo O.

IIpocieaum Teneph n3meHenne tanrenca. Tak Kak TAHTE€HC €CTh OTHO-
IIIEHNE KATeTa, MPOTUBOJIEKAIIErO YTJIY, K KATETY MPUIEAKAIIEMY, TO yI00-
Hee OyIeT TPE/INOIOKUTD, 9TO TPU U3MEHEHUH OCTPOTO yTJIa TIPUJIEKAITH N
KATET OCTAETCs HEM3MEHHBIM, PABHBIM €WMHUIE JJIUHBI, & IPYTOil KaTeT
u3Mensiercs. Bosemem orpesok OA, pasHblil equnuie aauHbl (puc. 215),
M TpUMEM ero 3a HeM3MeHHbIH Karer Tpeyroiabuuka AOB, ocTpblil yroi
koroporo AOB = « ctaHeM H3MeHSTb.

AB AB
CorytacHO OTpesiesieHuto, tg a = 0A- 1 — qnca. peand. AB.
Byaem reneps nepemernars Touky B Bmoas AN, naduHas ot A, Bce
BBIIIC M BbIIE Yepe3 mojoxkenusa B', B ... u T n1.; Torma, KaK BHIHO

M3 PUCYHKA, YroJl (@ W ero TaHreHc OyayT BO3pPACTaTh, MPUYEM KOTJA
mo/IBUzKHAs Touka B coBmazaer ¢ A, yrosi a paBen 0° u TaHTeHC ero Oy/ier
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rakxke 0. Korna rouka B nogauMaercs 1o npsiMoii AN Bce BbIIIIe U BbIIIIE,
yTOJI (v BO3pacTaet, crpeMschk K yriry AOM = 90° u unciieHHast BETHUNHA
TAHTEHCA TOXKE BO3PACTAET, MPUYEM OHA, OUYEBUIHO, MOKET CAEIATHCS
GoJIbIlIe KAKOrO YrOJAHO OOJIBIIOrO 4ucia (BO3PACTAET HEOIDAHUYEHHO).
3uaunT, mpu Bo3pactaHum yriia or 0 mo 90° raHreHC ero yBeJiu-
quBaercsa or 0 HeorpaHUYeHHO.

3aMeTuM, YTO BMECTO TOTO, YTOOBI TOBOPUTH O KAKON-HUOYIH U3MEHsI-
IOIIEHCsT BeJIMYUHE, 9TO OHA BO3PACTAET HEOIPAHUYEHHO, TOBOPAT WHAYE,
YTO OHA BO3PACTAET 10 GECKOHEYHOCTH, TPUIEM CJIOBO «DECKOHETHOCTHY
BbIPAaXKalOT IMHCbMEHHO 3HAaKOM OQ; TaK YTO M3MEHEHHE TaHI'€HCa MOXKHO
BBIPA3UTh TaK: IPU Bo3pacTanuu yria ot 0 o 90° TaHreHc ero BO3pacraer
ot 0 10 0.

U3 onpenesienusi kotanrenca (§ 203) cieayer, 4TO KOTAHIEHC €CTh
BesM4uHa, obparHas Taurency (ctga = 1 : tga), a moromy, Koraa tga
Bozpacraer ot 0 10 0o, TO ctg a yonsBaer ot oo 10 0.

206. Tabauna Tpuronomerpudyeckux pyHkmuii. B komre s1oit
KHUTHU IIPUJIOZKEHA Ta6HHHa, B KOTOpOﬁ BIIMCAaHbI TPUTOHOMETPHUYIECKUE
dyskuu (¢ TOYHOCTBIO [0 5-T0 JECATUYHOrO 3HAKA) /i BCEX YIJIOB,
BBIPAKAEMBIX II€JIBIM YHCJIOM I'paaycos, or 1 mo 90° . Tabsuna sTa pac-
MOJIOXKEHA TAaK: B MEPBOH ciieBa KOJOHHE (HAJ, KOTOPOI HANEYaTaHO «IPa-
ILyChl» ) TIOMEIEHbI Yncsa rpajgycos: 1°, 2° 3% ... 10 45°; BO BTOpOii
KOJIOHHE (HaJ KOTOPOil HAIEYATAHO <«CUHYCbI») BBICTABJIEHBI BEJUYUHBI
CHHYCOB, COOTBETCTBYIOIINE YTIaM, YKAa3aHHLIM B TIEPBOi KOJIOHHE; B 3-it
KOJIOHHE TTOMEIIeHbl BEJIMYMHBI KOCHHYCOB, 3aT€M TAHTE€HCOB U JaJjiee KO-
TAHT'EHCOB, B MOCJeAHel, 6-if KOJIOHHE TIOMEIEeHbI CHOBA YNCJIa TPAJIYCOB,
umenno: 90° , 89° , 88°  87° u t. 1. no 45°. Cmesano 310 (pajau SKOHOMUU
MECTa) Ha TOM OCHOBAHWHM, 9TO, KAaK CJIEAyeT W3 ONPEIEJEeHUs CUHYCA
u xocunyca § 203, sina = cos(90° — a),cosa = sin(90° — a) u T. 1.
3HagnT, Sin1® = cos89° sin2° = cos88° u 1. 4. [losromy BHEM3Y TOM
KOJIOHHBI, HAJi KOTOPOH CBEpXy CTOUT HAJNUCH <«CHHYChI» HANEYATAHO
«KOCWHYCBI»; BHU3Y TOI KOJOHHBI (3-f csieBa), Haj KOTOPOH TOMEYeHO
«KOCHHYCbhI», CTOUT «CHHYCBI» U T.I. Takum obpa3om, /st yriaos ot 1 10
45° HaZO YMTATH YHUCIIA TPAILYCOB B MEPBO KOJOHHE CJIEBA, a HA3BAHWS
TPUTOHOMETPUYIECKNX (YHKIMA — HAJ KOJOHHAMHU, JJisi YTJIOB KE OT
45 1o 89° Hasio umcia rpasycoB OparTh B MOCTENHEH KOJOHHE CIIPaBa,
a Ha3BaHUsl (QYHKIWI IUTATH BHU3Y KOJOHHBI. Hampumep, u3 Tabiuiibi
naxozum: tg 35° = 0,70021, cos53° = 0,60182, tg72° = 3,07768 u T. 1.

HpI/I IIOMOIIIN TaKOM Ta6HHHbI MBI MOZKEM H€ TOJ/JIbKO HaXOAWUTL TPH-
roHoMeTpudeckue (PyHKIUU JAHHOTO yIJia, HO W, HA0OOPOT, MO MaHHON
hyHKIMN HEM3BECTHOTO YIJIa MOYKEM HAXOAUTh (MPUOIUKEHHO) STOT YTOJI.
IIycrs, Hanpumep, Tpebyerca HafiTu yroa , 3Has, 4To sinz = 0,61523.
WNmem B KOJOHHAX CHHYCOB YHCJIO0, BO3MOXKHO Onuskoe kK 0,61523. 1o
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qucio — 0,61566, oznadatoriee sin38° . Tak kak 0,61523<0,61566, To
x < 38°. Ho, ¢ apyroit croponsi, 0,61523>0,60182 (mocsienree 9ucio
B tabauue crour Hazx uuciom 0,61566 u ozmauaer sin37°); mosTomy
x > 37°. Mbr nanwim, TakuM obpasom, apa yria: 37°wu 38°, mexay
KOTOPbIMU 3aKJ/II0O9a€TCA YOI X. BHEL“II/IT7 €CJI Mbl BMECTO X TIPUMEM YTOJI
B 37° nnm yros B 38°, TO B NEPBOM CJIydYae HafigeM IpUOJIUKEHHOe 3Ha-
YeHHe C HEJOCTATKOM, a BO BTOPOM Cjydae ¢ u3ObITKOM, B TOM U JIDyTOM
caydae ¢ tounoctbio 10 1°. IlpeamodrurensHo 6parh TOT U3 ITUX ABYX
YIJIOB, CHHYC KOTOPOTO MEHEe PA3HUTCs OT JAHHOrO (B HAIIEM IIPUMEpe
Jiydiie B34Tb 38°).

IIycrs eme Tpebyerca naiitu yros X no ypasaenmio: ctgax = 0,7826.
B kononnax koranrencos Haxomum: 0,78129 = ctg 52°; 0,80978 = ctg51°.

Tak kax 0,80978>0,7826>0,78129, To 51° < x < 52° , mpudem x OuKe
K 52° | u moToMy Jiydiie nmpuHATh & = 52° (¢ ToYHOCTBIO 10 1°).

207. 3aBUCUMOCTH M€Y CTOPOHAMHY U YTJIAMHU MPSIMOYTOJb-

HOT'O TPEeYToJbHUKA.
1) U3 npsmoyrombHoro tpeyrombauka ABC maxomum (puc. 216):

b . c
— =sinB, — =cosB, ¢
a a

OTKYIa
b=asinB, c¢=acosB.

Taxk kak B = 90°—C, rosin B = cosC' u cos B = sin C;

3HAYUT, HpeﬂbIﬂyH_[I/Ie PaBEHCTBa MOXKHO IJOIIOJTHUTH

TaK: B c A
b=asinB =acosC; Puc. 216

c=acosB =asinC.

Takum obpa3oM, KaTeT HPAMOYTOJBHOTO TPEYTOJbHUKA PaBeH
€ro TUIOTEeHYy3€e, YMHOX>KE€HHOI Ha CUHYC yTIJIa, IPOTUBOJIEXKATIIIETO
9TOMY KaTeTy, WM Ha KOCHUHYC yIJja, MIPUJIEXKAIIEro K HEMY.

2) 13 Toro ke TPEyroJibHUKA HAXO/IUM:

b
—:th, E:Ctg.B,
c b

OTKYJa
b=ctgB;c="bctgB.

Ho tg B = ctg(90° — B) = ctg C u ctg B = tg(90° — B) = tg C. [losromy
MOKHO HAIMCATh:

b=ctgB=cctgC; c=bctgB=0btgC,
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T.e. KaTeT paBeH JAPYroMy KaTeTy, YMHOXX€HHOMY Ha TaHT'eHC
yIjia, IPOTHBOJIEXKAINeT0 IIepBOMY KaTeTy, WJIM Ha KOTAaHT'eHC
yrJjia, IpuUjeXkariero K HeMmy.

208. Pemnierne mpsiMOYToJIbHBIX TPEYTOJBHUKOB. Y Ka3aHHBIE
3aBUCHUMOCTH [TO3BOJILIOT HAM PellaTh IPAMOYLOIbHBIA TPEyTroJIbHUK, T. €.
IO HEKOTOPBIM JIAHHBIM JJIEMEHTAM €ro BBIYUCIATH OcTasibHble. IIpuBenem
IpuMep.

IIpumep. B npamoyrosbHOM TPeyroJibHUKE W3BECTHBI: THIIOTEHY3a
a=4,5u yron C' = 42° . Haiitu karerst u yron B.

b=acosC =4,5-c0s42°; c=asinC = 4,5 -sin42°
W3 tabaunpr HaxoauM (OrpaHUYMBASCH 4 JECATUYHBIMUA 3HAKAMM):
sin42° = 0,6691, cos42° = 0,7431.
SHavuT:
b =4,5-0,7431 = 3,34395; ¢ =4,5-0,6691 = 3,01095; B =90°—C = 48°.

9. IIOHATUE O IIPNJIOZKEHINN AJITEBPbI
K TEOMETPUN

209. 3apgaga. Janwnweldi ompesok pazdeaums 6 cpednem u Kpati-
HEM OMHOWEHUY.

DTy 3amady HAJIO0 MOHUMATD TAK: PA3JIETUTh JAHHBIH OTPE30K HA TAKUE
JiBe YacTH, 9TOObI OOJIbIas U3 HUX ObLIa CpelHel MPOMOPIHOHAIBLHOM
MEK/y BCell JIMHUel U MeHbIlel ee 4acThIO.

Samadya OyJer perieHa, eciu Mbl HaiieM OIHY U3 JByX dacTeii, Ha
KOTOpbIe TpebyeTCs Pa3ae/nTh JaHHBI OTPe30K. Bymem Haxoautsh 60/b-
ITyI0 9aCTh, T. €. Ty, KOTOPas JMOJ2KHA ObITh CpeTHEedl MPOMOpPILH-
OHAJbHON MEXKIY BCEM OTPE3KOM U MeHbIel ero gactbio. [Ipemamosro-
JKUM CHAYasa, 9TO pedb WUJeT He O MOCTPOEHUU ITOW HYaCTH, & TOJIHKO
o BeiumcigeHun ee jiuubl. Torma 3amada pemaercs airebpa-
MYIeCKHW TaK: eCiau IJIMHY JAHHOTO OTpPe3Ka O0O3HAYMM @, & MJINHY
6osbIelt YacTy &, TO JJIMHA APYToil YacTu OyaeT paBHa a — T U, COTJIACHO
TpeOOBAHUIO 331391, MbI Oy/IeM UMETh IIPOMOPIIHIO:

a:x=2z:(a—x),

OTKYZ2

2> =ala—z), wm z°+ar—a’=0.
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Pemus 310 KBasipaTHOE YpaBHEHUE, HAXOIUM:

T=—og (g)2+a2' Ty =—2 (2)2+a2
=737V \3 2T Vg '

Or16pocuB BTOpoE peleHne, KAk OTPUIATETbHOE, BO3bMEM TOJIBKO TIePBOe
IOJIO’KUTEJIHHOE PEIIeHue, KOTOPoe y/100Hee MPeICTaBUTh TaK:

o= (a)2+02_a_ a2+a2_a_ 5a2_a
1=V 2 2 - V72 2 V4 2
a(vh —

_ap a_a(h-1)
) 2 2

=a-0,61803....

Takum 06pa3oM, 33/1a9a BCErIa B O3 M O 2K Ha U UMEET TOJIbKO O JI -
HO pelieHUeE.

Eciu 6b1 HaAM yIa/i0Ch IIOCTPOMTH TAKOM OTPE30K, JIMHA KOTOPOI'O
YUCJIEHHO BBIPAXKAETCH HAMWJIEHHON Bbime (HOPMYJIOH, TO HAHECHT ITOT
OTPE30K HA JAHHBIM OTPE30K, MBI PA3AeIUIN ObI €10 B CPEIHEM W KpaHeM
otuomrenuu. VTak, BOIPOC CBOAUTCS K TIOCTPOEHUIO HANIEHHOM (hDOPMYJIBI.
TTocrpouTs 3Ty opMyIy Bcero yao0OHee, eciii Mbl €€ BO3bMEM B TOM BHJIE,
B KAKOM OHa ObLIa J0 yIPOIIEHHs, T. €. BO3bMEM:

(3) +a-3
T = = a? — —.
! 2 2

2
a
PaccmarpuBasi oT/IesIBHO BBIpaKeHUE (5) + a2, MBI 3aMedaeM, 4TO

OHO TPEeJCTaBJsieT CODON JJIMHY THUIOTEHY3bl TAKOTO IPSIMOYTOJBHOIO
a
TPEeyroJbHUKa, ¥y KOTOPOrO OJWH KaTeT PaBeH a, & APYyroi 5 ITocTpo-

B TaKOW TPEyroJIbHUK, Mbl HaiJleM OTPE30K, BbIPaXKaeMblii (hOpMYJIOii

a\?2 5
5 + a?. YTo0ObI oIy YU Th 3aTEM OT-
PE30K X1, IOOCTaTOYHO U3 TIHUIOTEHY3bL D
a
TOCTPOEHHOTO TPEYTONLHIKA BEITECTE 7.

Takum 00pa3om, TOCTPOEHUE MOYKHO BbI-
TTOJTHUTD TaK:

Henum (puc. 217) nadsblii 0OTPE30K C
AB = a momosmam B Touke C. I3 KoHma /4 G B
B BoccTaBiisteM NepHeHIuKyJ/IsIp U OTKJIa-
aeiBaeM Ha HeM BD = BC. Coenunus A
¢ D npsimoii, MOJyIuM MPsIMOYTOIbHBIN

Puc. 217

AABD, y xoroporo onun karer AB = a, a apyroii karer BD = %.
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a 2
CrenosarenbHo, ero runorenysa AD pasHa 4/ <§> + a?. YTo06bI BBIYECTD

a a
W3 TUTIOTEHY3b! JJTHHY 5 onuireM Iyry paamycom BD = 3 C LEHTPOM

[raN? a
B Touke D. Torma orpe3ok AFE Oyzer paBen <§> +a?— 5 T.e. Oymer

paseH z1. Otnoxus AFE va AB (ot A no G), nonyanm touky G, B KOTOPOi
orpe3oKk AB pmenwutcs B CpeiHEM U KpaifHeM OTHOIIEHUN™ ).

Samedganue. [Jerenne orpeska B CpeTHEM W KPAHHEM OTHOIICHUN
HY2KHO B T€OMETPUH JJisi TTOCTPOEHUS TPAaBUIBHOTO 10-yroabHWKA, BIU-
CaHHOrO B JaHHBIA KPYT.

210. Asrebpandeckuii crmocob pelieHnsi reOMeTPpU4YeCcKuX 3a-
Agad. Mbl pemmmy MpejioXKeHHy0 3aJa4y MyTeM NP U JTOXKEe H U i
anrebpbl K TreoMeTpUHUu. DTOT OPUEM COCTOUT B CJIEIYIOIIEM:
CIIEPBA, OMPEIEISIOT, KAKOH OTPE30K MPSIMON OJIKHO OTBICKATDH, UTOOBI
MOKHO OBIJIO PENTUTD 33/1a49y. 3aTeM, 0003HAUNB JIJTHHBI JAHHBIX OTPE3KOB
psiMOii OyKBaMu a, b, ¢, . . ., 8 KCKOMOIO OYKBO# T, COCTABJISIIOT U3 YCJIOBHIA
3a/1a91 ¥ U3BECTHBIX TEOPEM YpaBHEHWE, CBS3bIBAOIIEE JIJIUNHY UCKOMOIO
OTpPe3Ka MPsIMOii C JTTHHAMU JTAHHBIX, ¥ MOy 9eHHOE yPABHEHHE PEIIAIOT 10
npasusiam anarebpol. Haiinennyio dopMmysty uCCIeayioT, T. €. OMPEeIessioT,
IpY BCAKWUX JIM 33MaHUAX 3Ta HOPMYJIa TaeT BO3MOXKHbBIE PEIIeHUs WU
TOJIBKO TTPU HEKOTOPBIX U MOJIYyYAETCs JIU OJHO PEIIeHNe WJIA HECKOJBKO.
Sarem crposiT HOPMYJTy, T.e. HAXOJAAT TTOCTPOEHUEM TaKOH OTPE30K TIpsi-
MOI1, YACIeHHAs] BEJIMYNHA KOTOPOIO BBIPAXKAETCs 3TOM (HOPMYyJIOi.

Takum obpasom, anredbpamdecKuii TPUEM PEIeHNs eOMEeTPUIECKUX
3a7a4 COCTOMT B ODLIEM U3 CIEYIOIUX YeThipex yacreiil: 1) cocrasienue
yDaBHEHUd; 2) DelleHue ero; 3) HUCCIeJ0BAHUE NOJIyYeHHON (HOpMYJIbl
u 4) nocTpoeHue ee.

WNuorga 3agada MPpUBOIUTCS K OTHICKAHUIO HECKOJIHKUX OTPE3KOB IMPsi-
wmoii. Torma, 0603HAYMB YNCTIEHHBIE BETUYUHBI UX OYKBAMU &, Y, . . ., CTPe-
MSITCS COCTABUTH CTOJBKO YPABHEHUH, CKOJIHbKO HEU3BECTHBIX.

211. IlocTtpoenue mpocteiinmx popmMys. YKaxkeMm mpocTeiinme
GbOpMyIIbI, KOTOPBIE MOYXKHO TIOCTPOUTD MOCPEACTBOM IUPKYJIS U JTHHEHKH;
pu 3TOM Oy/IeM MpeJnosaraTb, 9To OYKBbI @, b, ¢, ... O3HAYAIOT [AJINHBI
JAHHBIX OTPE3KOB MPAMOM, a © — AauHy uckomoro. He ocranaBimBasich
Ha Takux (opmyrax:

r=a+b+c¢, z=a-b, x=2a,3a,...,

MTOCTPOEHNE KOTOPBIX BBIMOIHSAETCS BEChMa, MPOCTO, mepeiizeM K Oosee
CTTOXKHBIM:

*) Jesnenue OTpe3ka B CpPeJHEM U KpaiHeM OTHOIICHMH H3BECTHO IO HA3BAHUEM
30JI0TOTO CeYeHUs.
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(RS
w| e

1) @opmyabl & = —,—,... W T.J. CTPOATCS MOCPEICTBOM JeJICeHUs

B \)

=

OTpe3Ka a Ha PaBHBIE YaCTH, 3aTEM, €CIH HYXKHO, MOBTODEHHEM OIHOH
JaCTH CJIAaTaeMbIX 2, 3, ... W TaK Jajiee pas.

a
2) ®opmMysia & = — BbIPAXKAET YE€TBEPTY HPOHNOPIHUO-
c

HaJlbHYIO K OTpe3kaM mpsiMoii c¢,a u b. leficrBuTesbHO, U3 3TOrO
DPaBEHCTBA BBIBOJIMM:

cx = ab,

OTKYIa
c:a=b:uz.
CirestoBaresibHO, T HafieTCs CtocoOOM, YKA3aHHBIM HAMU JIJIsI TIOCTPO-
eHus 9eTBEPTOl npornopiuonanbhoil (§ 185).
2

a
3) ®opmyna x = 5 BBIPAYKAET YETBEPTYIO IPONOPIMOHATIBHYIO K

OoTpe3KaMm TpsMoii b, a U a, Win, KaK TOBOPAT, TPEThI0 MPOMOPILH -
oHaJMbHYIO K orpe3kam b u a. efictBuTeibHO, U3 JAHHOIO PABEHCTBA
BBIBOJUIM:

bz = a?,

OTKYZIa

b:a=a:zx.

CrnenoBaresbHO, & HANIETCSA TEM K€ CIOCOOOM, KAKUM OTHICKHBAETCSI
YeTBEpTas NPONOPIUOHANbHASA (TOIBKO OTPE3OK @ MPUJIETCS OTKIAIBIBATD
ZIBa pa3a).

4) ®opuyma x = +/ab BbIpaxaer CpeIHIO TPOMOPIHO-
HaJbHY IO MEXIY a u b. JIefiCTBUTENIbHO, U3 HEE BBIBOJIMM:

z? = ab,
OTKYyIa
a:x=ux:b.

CrnenorarenbHo, T HARAETCA CIOCOOOM, YKA3AHHBIM DAHBIIE JJIS TIO-
CTPOEHHUsI CpeIHel npornopiroHanbHoit (§ 190).

5) ®opmyna = v/a? + b? BBIpaKAET TUTMOTEHY 3y MPIMOYTOJIb-
HOTO TPEyTOJILbHUKA, Y KOTOPOTrO KATeThl CyTh @ 1 b.
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6) ®opmyna x = v/a? — b? npencraBisier KaTeT MPAMOYTOIBHOIO
TPEYroJbHUKA, Y KOTOPOrO THIIOTEHY3a €CTh a, a JApYyroi karer b.

IToctpoenwne Bcero ymobHee BHIMOJHUTH TAaK, KAK yKa3aHo B § 126.

Vkazanubie HGOPMYJIbI MOKHO CIYATATH OCHOBHBIMU. [Ipw momoru ux
crpositcst Gosiee cioxkubie hopmyiibl. Hampumep:

2
Nx=a 3 IloaBens a mom 3HAK PaIUKATIA, TOTYTUM:

x—\lgaQ—\/a ga
V3 3

Orciofa BUIHO, 9TO T €CTh CPEIHSIS POTIOPIIMOHATIbHAS MEXKIY OTPE3Ka-

MU QU <a.
3

8) x = Va2 + b2 — 2 + d2. Tonoxum, uto a® + b*> = k2. Torma k
HAJIETCA KaK TUIOTEHY3a MPAMOYTOJIBHOIO TPEYTOJbHUKA, Y KOTOPOrO
KaTeTsl cyTh a u b. Iloctpous k, monoxum, uro k% + d?> = [2. Torma
! Haiizercss Kak IMIIOTEHY3a NPAMOYTOJLHOrO TPEyTOAbHUKA, Y KOTOPOrO
karerel cyTh k u d. Ilocrpous I, 6Gymem umers x = /12 — ¢2. Crnenosa-
TEJILHO, I €CTh KATET TAKOTO TPEYTONLHWKA, ¥ KOTOPOTO THUTOTEHY3a [,
a Ipyroi KaTerT C.

OrpaHuuuMcsa 3TUMU NPUMEPAME. 3aMETUM, 94TO MOAPOOHOE PAacCMOo-
TpeHue CrocobOB MOCTPOEHU ANredpandecKux (OpMyJl MPUBOIUT K CJIE-
JYIOIIEMY BaXKHOMY BBIBOJLY:

Ilpu ntoMomu NTuHEH KU U TUPKYJTST BOSMO2KHO CTPO-
UTh TOJIUBKO TaKue aﬂFe6pqueCKHe BbBIpDaXKeHud, KO-
TOpBIE MOTYT OBITh MOJYYEHB U3 UM3BECTHBIX BEJHU-
YHH ¢C NOMONbIO KOHEYHOTO YUCJAA PANUOHAJJDHBIX
omepanuil ¥ M3BJedYeHUHA KBAaJAPAaTHBIX KODPHEeI.

YIIPAKHEHU A

Hoka3zaThb TeOopeMBbl

1. IIpsimast, IpOBeeHHAs epe3 CepeINHbI OCHOBAHMI TPAIeINN, IIPOXOINT
qepe3 TOYKY IepeCcedeHsl HellapaJlIeIbHbBIX CTOPOH U Yepe3 TOUKY IepecevdeHnsT
ImaroHaJIe.

2. Eciz B TpeyrosibHUKE M3 BEPUIMHBI YIVIA, JIEXKAIIEr0 MEXKIy HEePABHBIMU
CTOPOHAMM, IIPOBEIEHBI OMCCEKTPUCA U Me/IMaHa, TO IepBasi MEeHbIe BTOPOI.

3. Ecsin 1Ba Kpyra KacaioTcsi U3BHE, TO YaCTh BHEIIHEH 00IIel KacaTeIbHOM,
OrpaHUY€HHadA TOYKaMW KaCaHWdA, €CThb CpeIHAd IIPONOPIIMOHAJIbHAA MEXKIYy
AuaMeTpaMu KPYyToB.

4. Ecim Ha CTOpPOHAX yIVIA OTJIOXKUM OT BEPIIMHBI IIPOIOPIIMOHAJIbHBIE
OTPE3KHU, TO IPAMBIE, COeIUHAIONMNE COOTBETCTBEHHBIE KOHIIBI UX, IIaPaJIIC/IbHbBI.

5. Eciim B npsamoyronbabiit AABC soucars kBagpar DEFG Tak, 9ro6bl
cropona DF nexasa Ha runorenyse BC| 1o 3ta cTOpoHA €CTh CpeHsisl IIPOIOP-
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[MOHAJIbHAST MEXKy oTpe3kamu runoreny3sl BD u EC (TOYKH Ha THIIOTEHYy3€e
crenyior B opanke B, D, E, C).

6. Eciiz nBa orpeska AB u C'D nepecekatorcst (X0Tst ObI U IIPU IPOIOJIXKEHIN)
B Touke F rtak, uro BE - EA = EC - ED, 1o touku A, B, C' u D nexar Ha
OmHOM OKpyxkHOCTH (Teopema, obpaTHas m3noxkenuasm B §§ 200, 202).

7. Hana oxpyxuocts O u ase Touku A u B. HUepe3 3Tu TOYKH [IPOBEIEHO
HECKOJIbKO OKPY?KHOCTEH, IIepeceKaonuX OKpYKHOCTh () MM KaCAIOUUXCH ee.
Jloka3aTh, 9TO BCE XOP/bI, COEIMHSIONINE TOIKHU TIePECeICHUsT KaXKION U3 ITUX
TPEX OKPYKHOCTEH ¢ OKPYKHOCTHIO O, & TaK»Ke U 0DIIre KacaTeIbHbIe CXOIATCS
(upum IPOIOIKEHUM) B OJHOM TOUKe, jexKalneil Ha npogoskennn AB.

8. OcHOBBIBasICh Ha CBOWCTBE, U3JIOXKEHHOM B IIPEIbIAYIIEH 3aa9e, BHIBECTU
cnoco6 TOCTPOEHUsT TAKOW OKPYZKHOCTH, KOTOPas IIPOXOIUT Yepe3 JIBe JaHHBIE
touku A u B u Kacaercs JaHHOH oKpykHOCTH O.

9. Jamsl gBa Kakux-HUOyab Kpyra Ha miockoctu. Eciau aBa paamyca tmx
KPYTOB ABUXKYTCHA, OCTaBadCh IMOCTOAHHO IIapaJII€IbHBIMUA, TO IIpAMad, IIPOXO-
JIIast Yepe3 KOHIIBI UX, [TepeceKaeT JIMHUIO IIEHTPOB BCEr1a B OJHOM U TOIl XKe
Touke (B MeHTpEe MOmM00 M ABYX KPYyroOB).

10. Menmana TpeyroibHUKA JIEJIUT TIOMOJIAM BCE TIPSIMbIE, ITPOBEIECHHBIE
BHYTPH TPeyroJIbHUKA [1aPAJIJIEIHHO TOM CTOPOHE, OTHOCUTEIFHO KOTOPOIl B34Ta
MeauaHa.

11. Jass! Tpu OpsiMble, UCXOIAINNE W3 ONHOM TO4YkH. Ecim mo ommoit u3
HUX JIBUXKETCs KaKasi-HHOY/b TOYKA, TO PACCTOSHUS €€ OT JABYX APYIHX IPAMBIX
COXPAHSIOT BCEIIa OJHO U TO K€ OTHOIIEHHE.

12. Eciu fBe OKPY?KHOCTH KOHIIEHTPHYECKHE, TO CyMMa KB3/IPATOB PACCTO-
AHNAMN BCAKOW TOYKU OJHON U3 HUX OT KOHIIOB KaKOr0 yrOAHO JUaMeTpa JAPyroi
ecTb BeJm4nHa nocrosuuas (§ 197).

13. Eciiu coenyHUM NPSMBIME OCHOBAHUS TPEX BBICOT KAaKOTO-HHOYIb Tpe-
YIOJIbHHKA, TO 00PA30BaBIINECS IIPH STOM TPHU TPEYTOJbHUKA Y BEPIINH JTAHHOI'O
nonobHbI eMy. BeiBecTn 0TCI0Za, 9TO /s TPEYyTOIbHUKA, MMEIOIIEer0 CTOPOHAME
[IpSIMbIE, COEIUHSIONINE OCHOBAHUS BBICOT JAHHOTO TPEYTOJIbHUKA, ITU BBICOTHI
cayxar GucceKTpucaMu.

14. Huamerp AB maHHOIM OKDPYKHOCTH HpPOJOJIKeH 3a Touky B. Uepes
Kaky0-HuOy s Touky C 310ro0 npomoskenus nposeaena npsivas CD 1 AB. Eciu
MPOU3BOMBHYIO TOUKY M 3TOr0o mepnenmukymsapa coemuamm ¢ A, (o6o3naqms
4gepe3 A; BTOPYIO TOUKY IEpecedueHust C OKPYIKHOCTBIO 9TOH HMPsIMOii), TO IPO-
usBegenne AM - AA; ecTb BeJMYMHA [TOCTOSIHHAS J1JIsl BCAKOM ToUYku M.

Hai#itu reomerpudeckue Mmecra

15. CepeuH Bcex XOP/I, IIPOXOSIINX Yepe3 JTAHHYI0 TOYKY OKPYKHOCTH.

16. Touek, mensmux B OJHOM W TOM K€ OTHOIIEHWUH 1 :@: TN BCE XOPIHI,
[IPOXOZSIIUe Yepe3 JAHHYIO TOYKY OKDPYKHOCTH.

17. Touek, paccTosiHWE KOTOPBIX OT CTOPOH JAHHOTO YIJIa MMEET OJHO U TO
7K€ OTHOIIEHHE M : N.

18. Touek, a1 KOTOPBIX CYMMa KBaJPAaTOB PACCTOSHUM OT JABYX JTAHHBIX
TOYEK eCThb BeJIM4unHa nocrosHuas (§ 197).
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19. Touek, ny1s KOTOPBIX PA3HOCTH KBAJIPATOB PACCTOSHUN OT ABYX JTAHHBIX
TOYEK €CTh BEJIMYMHA ITIOCTOAHHALA.

20. Touek, meAmAX B TAHHOM OTHOIIEHUH 1M : 7 BCE TIPSAMBbIE, COETUHSIOIINE
TOYKYU OKPYKHOCTH C JaHHOH Toukoii O (yrexkameil BHE WU BHYTPU KPYTa).

Bagaduym Ha MOCTPOEHHUE

21. Yepe3 TOuUKy, JAHHYIO BHYTPH HJIN BHE YIJIA, IPOBECTU IIPAMYIO TaK,
9TOOBI OTPE3KH €€, 3aAKTIOUEHHBIE MEK Y ITOM TOYKOM U CTOPOHAMU YTJIA, TMEJIH
JAHHOE OTHOIIEHHUE M : N.

22. Haiitu B TpeyrosbHHUKe TaKylO0 TOYKY, UTOOBI MEPIEHIMKYJISIPBI, OILy-
IIeHHbIEe U3 Hee€ Ha CTOPOHBI TPEYTrOJIbHUKA, HAXOAWU/JIUCh B JAaHHOM OTHONICHUN
m:n:p (cm. ynpaxuerue 17).

23. IlocTpouTh TPEYTOJIBHUK IO YIJIY, OTHOM U3 CTOPOH, IIPUJIEXKAIINX K HEMY,
10 OTHOILIEHUIO TOM CTOPOHBI K TPEThell CTOpOHe (CKOJIBKO pemeHuii?).

24. To xe — 1o yruIy mpu BepIIHMHE, OCHOBAHUIO M OTHOIIEHWIO €r0 K OIHOM
u3 GOKOBBIX CTOPOH.

25. To ke — 1O BBICOTe, VIVIy IIPH BepIIMHE U OTHOIIEHHUIO OTPE3KOB
OCHOBAHUS.

26. To ke — 10 yIyIy TpW BEpIIWHE, OCHOBAHWIO W JAHHON HA OCHOBAHUHU
TOUKe, Iepe3 KOTOPYIO IMPOXOAUT OMCCeKTPHUCa yIJia IPU BEPIINHE.

27. To xe — mo ABYM yIjlaM M CyMMe MJIM PA3HOCTH OCHOBAHUS C BBICOTOM.

28. ITocrpouTth paBHOOEAPEHHBIN TPEYTOJIBHUK 110 YIVIY TP BEPIIUHE U CYM-
Me OCHOBAHUHA C BBICOTOMH.

29. Ha 6eckoneunoii mpsamvoit M N nmanbr nse Touku A u B. Haiitu na sroit
npsMoii Tpetbio Touky C, urober CA : CB = m : n, rae m u n — JaHHbIE
OTPE3KHU MPAMOI WU JAHHBIE 9UCTa (€CTHM T 7 N, TO TAKUX TOIEK CYIECTBYET
nBe: ogaa Mexny A m B, npyraa Bre oTpeska AB).

30. Brincarp B JaHHBIH KPyT TPEYrOJbHUK, Y KOTOPOIO JAHBI: OCHOBAHUE U
OTHOIIIEHHE JIBYX CTOPOH.

31. BomcaTth B JaHHBIN KPYT TPEYTOJbHUK, Yy KOTOPOTO JAHBL: OCHOBAHWUE U
Me/IMaHa OTHOCUTEJIHHO OJHOM M3 HEU3BECTHBIX CTOPOH.

32. Buoucarp KBajpar B JaHHBIA CErMEHT TaK, 4TOObI OJHA €ro CTOPOHA
JIeXKaJia Ha XOpJe, a BEPUIMHBI IIPOTUBOJIEXKAINNX YIJIOB — HA JyTe.

Ykazanue. 3agaun pemaroTcs MeTonoM noxobus (§ 181).

33. Brmcars KBaapaT B JAHHBIN TPEYTOJIHHUK TaK, ITOOBI OIHA CTOPOHA €0
JIeXKaJia Ha OCHOBAHHH TPEYTOJIbHUKA, & BEPUINHBI IIPOTUBOJIEKAIINX YIJIOB —
Ha OOKOBBIX CTOPOHAX TPEYTOJILHHUKA.

34. B maHHBIA TPEYTONBHUK BITUCATH MPAMOYTOIBHUK (CM. TIPEABIAYILYTO 3a-
a4y ), y KOTOPOTO CTOPOHBI OTHOCUJIMCH ObI KaK 1M : M.

35. Oko0JI0 IaHHOrO KBaJpara OMMCATh TPEYrOJbHUK, ITOJT00HBIA TaHHOMY
TPEYTOJIbHUKY.

36. Jana okpy»KHOCTh u Ha Hel aBe Touku A u B. Halitu Ha 3T0# 0OKpyxK-
HOCTH TPeThio TOYKY C, 94T0OBI paccTosius ee 0T A u B HAXOIWIUCh B TAHHOM
OTHOIIIEHUH.
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37. IlocTponTh TPEYTrONIBHUK 110 JIBYM CTOPOHAM M OMCCEKTPHCE yTJIA MeXKIy
HuMH (cM. puc. 196; caagana maxogum npsimyo C'E u3 nponopuuu CE : BD =
= AFE : AB, 3arem crpoum ABCE u T.11.).

38. ITocTpouTh OTPE30OK &, KOTOPBI OTHOCHUJICS ObI K JTAHHOMY OTPE3KY M
kak a’ : b (a u b — JaHHbIC OTPE3KH MPAMOif).

39. HaitTu BHE ZaHHOrO KPyra TaKyio TOYKY, YTOOBI KacaTeabHasI, IPOBEIeH-
Has U3 Hee K ITOM OKPYKHOCTH, ObLIa BIABOE MEHee CEeKyIeil, TPOBEIEeHHON 13
TO¥ Ke TOYKM uepe3 HeHTP (IPUIokKeHneM ajirebpbl K FeOMeTPHH).

40. Yepe3 maHHYIO BHE KPYyra TOYKY IIPOBECTH TAKYIO CEKYILYIO, KOTOpas
pasmenmmiach ObI 9TOW OKPYKHOCTBIO B JAHHOM OTHOIICHHUH (TPUIOKEHUEM
ayrebphl K TeOMETDUN ).

41. ITocTpouTsh TPEYTONHHUK II0 TPeM ero BbicotaM hi, ha, hs.

P emenue. Ilpensapuresbao u3 nomobust MpsMOyTOIbHBIX TPEYTOJIHHIKOB
HaJI0 JI0Ka3aTh, YTO BHICOTBI 0O PATHO MPOMOPIUOHAJJDHBI COOTBET-
CTBYIOIIUM CTOpOHaM. Ecii cTOpOHBI, HA KOTOpbIE OIyLIeHBI BBICOTHL R, ha, hs
00603HAYINM COOTBETCTBEHHO I€pe3 T1,T2, X3, TO

r1:x2 =ha: hi,

ho hiha
To:x3=h3z:ho=1:—==h;: ,
2123 3t ha hoa L.
hih
oTKy A2 $1:$2:$3=h2:h1: ! 2.
hs
h
Bripaxenue ]11 2 ecTh JeTBepTas MPONOPIMOHAJIbHAA K h3, he u hi. [TocTpous
3

ee (mycrb 310 Oymer k), Mbl OymeM uMeTh TpU OTpe3Ka HpaAMoit: ha,hi u k,
KOTOPBIM HUCKOMBI€ CTOPOHBI IIPOIIOPIHUOHAJIBHBI; 3HAYUT, TPEYTOJIbHUK, UMEIO-
LU 9TH OTPE3KU CTOPOHAMHU, I1000€H HCKOMOMY, U IIOTOMY BOIIPOC IIPUBO/IATCS
K IIOCTPOEHMIO TAKOI'0 TPEYIrobHUKA, KOTOPBI, Oy/1y4u 110100eH JaHHOMY, MMeJT
Obl JAHHYIO BBICOTY. 3a1a9a OKAYKeTCs HEBO3MOXKHOMN, €CJIU [0 TPEM MPAMBIM
hi,hs u k HeIb3s OCTPOUTH TPEYIOJIbHUK.

42. TToctpouTh OTPE3KH, BhIpaXKaeMble (pOpMyIaMu:
abc _ab c
de ~ d e
(HpI/IﬂeTCﬁ ABa pa3a MOCTPOUTH YE€TBEPTYIO HpOHOpHI/IOHaJII)HyIO);

2)xz=+va?+bc

(IpeBapuUTENBLHO TOCTPOUTH OTPE30K k = v/ be, motom & = va? + k2).

1)z =

S3amgady Ha BBIYHUCIEHHE

43. Tlo maHHOMY OCHOBAHHIO @ M BBICOTE I OCTPOYIOIBHOTO TPEYIOJIbHHUKA
BBIYUCIUTh CTOPOHY ¥ KBa/JlpaTa, BIIUCAHHOT'O B 3TOT TPEYTrOJbHHUK TaK, YTO
O/IHA CTOPOHA KBaJpaTa JIeXKUT HA OCHOBAHWM TPEYTOJIbHUKA, a JBE BEPIIHHbI
KBa/IpaTa — Ha OOKOBBIX CTOPOHAX TPEyrOJIbHUKA.

44. Croponsl Tpeyronbauka cyTh 10, 12 u 17 M. Boraucaurb oTpe3ku cTo-
POHBI, paBHO# 17 M, Ha KOTODBIe OHA JEJINTCS OHMCCEKTPHUCON IIPOTUBOJIEKAIIETO
yIJIa.
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45. TlepreH UK yIsIp, OILY IEHHBIH U3 BEPIIUHBI [IPSIMOTO YTJIa HA TUIIOTEHY3Y,
JIeJIAT ee HA [IBa OTPE3Ka M U N. BeucanTh KaTersl.

46. Ilo tpem cropoHam a,b u ¢ Tpeyronpauka ABC BBIYUCIUTD MeIUAHY
AD, nposenennyio Kk cropoue BC.

VYkazauue. IIpomomxus AD wma paccrosame DE = AD wu coenuHus
touky E ¢ B u C, nonyunm nmapaJjuiesiorpaMM, K KOTOPOMY IIPUMEHUM TEOPEMY
§ 197.

47. B AABC cropounst pasasl: AB =7, BC =15 u AC = 10. Oupenenurs,
KaKOro BUJA yros A, U BBIYUCIUTDH BBICOTY, OMYIIEHHYIO U3 BEPIIUHBI B.

48. I3 Touku BHe Kpyra IIPOBE/IeHA KAcaTeJbHAs @ U CeKylnas. BeraucanTtb
IJIAHY CeKylleil, 3Had, YTO OTHOILIEeHHE BHEIIHel ee 4aCcTU K BHYyTPeHHell paBHO
m:n.

49. K aByMm Kpyram, paauychl KOTOPBIX CyTh R U r, a paccTosHue MexXIy
uenTpamu d, npoBesieHa obuias kacaresabHas. OUpesesuTb BHIYUCIEHUEM 1010~
JKEeHHe TOYKH IepecedeHus dTON KacaTeJabHOU ¢ JIMHUENH IEeHTPOB, BO-IIEPBBIX,
KOrJa 3Ta TOYKa JIEZKUT IO OAHY CTOPOHY OT IIEHTPOB, BO-BTOPbBIX, KOTJda OHA
Pacno/IOKeHa MeXK 1y HUMHU.



T'nasa IV

ITPABNJIBHBIE MHOTOYTOJIbBHUKHW 1 BBIYNCJIEHNE
AJINMHBI OKPY2KHOCTN

1. ITIPABNJIBHBIE MHOT'OYTOJIbHUKN

212. Omnpenenenusi. Jlomanasi JMHUAST HA3BIBAETCS TPABHUJIBHOIA,
€CJIH OHA YJIOBJIETBOPSIET CJIEYIOIIAM TPEM YCIOBUsIM: 1) OTPE3KHM Mpsi-
MBIX, COCTABJISIIOIIME €€, PABHBI; 2) YIJIbI, COCTABJIEHHbBIE KAXKJIBIMU JIBYMsI
COCEZIHUMH OTPE3KAMHU, DABHBI; 3) M3 KAXKIbIX TPEX MOCJEI0BATEIbHBIX
OTPE3KOB IIEPBBII U TPETUN PACIOJIOXKEHBI II0 OJHY CTOPOHY OT IPAMOI,
Ha KOTOPOM JIE?KUT BTOPOU.

G

A E M P R F H
Puc. 218

Taxosbl, nanpumep, autun ABCDE uw FGHK L (puc. 218); HO jioMa-
uyto M N PQR uenb3st Ha3BaTh TPABUJIBHOI, TIOTOMY 9TO OHA HE y/IOBJIe-
TBOPSIET TPETHEMY YCJIOBHUIO.

IIpaBusipHas TOMaHasA MOXKeT ObITh BBIITYKJIOHM, KAK HAIIPUMED JINHUS
ABCDE.

MHOTOYTOTPHUK HA3BIBAETCS MPABUJIBHBIM, €CJIH OH OTPDAHUYEH TIPa-
BUJIbHOU JIOMAHO# JIMHUEN, T. €. €CJIU OH UMeeT PaBHbIE CTOPOHBI U PABHbIE
yrubl. TakoBBI, HAIpUMED, KBaJIPAT, PABHOCTOPOHHUI TPEYTOJbHUK U JIP.
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a 6 MuoroyronbHuk, u300paKeH-

HbII Ha puc. 219, a, ecTh BBITYK-

JBbIN  TPABUJIbHBIA ISATHYTOIb-

HUK;, MHOTOYTOJbHWK HA PHC.

219,06 — TakKe MPABWIHHBIN IIsi-

TUYTOJIBHUK, HO HE BBIMYKJIbIN

(Tak Ha3BIBAEMBIN 3BE3YATHIN).

Puc. 219 B mamem kypce reomerpuum MbI

Oy/ieM paccMaTpWBaTh T OJI b K O

BBl Y K JI bl € TTPABUJIbHBIE MHOTOYTOJBHUKHU U TTOITOMY, KOT/Ia MbI CKa-

JKeM <«IIPABUJIbHBII MHOTOYTOJIHHUKY, Mbl Oy/IeM I0/Ipa3yMeBaTh CJIOBO
«BBIMTYKJIBI».

Ilocnenyromme TeopeMbl MOKA3bIBAIOT, YTO MOCTPOEHUE MPABUIBHBIX

MHOTOYTOJBHUKOB TECHO CBA3AHO C Pa3/ie/IeHNneM OKPYKHOCTH HA PABHbLIE

9aCTH.

213. Teopewma. Ecau oxkpystcnocms pasdeaena Ha HEKOMO-
poe wucao pasHuir wacmet (boavwe dsyx), mo:

1) coedurnus xopdamu xastcove dee cocednue MoKy deaeHus,
NOAYHUM NPABUALHBIT, MHO20Y20AbHUK (BNUCAHHBIT);

2) nposeds wepe3 6ce MouKy deaeHus KacameabHvie u npodos-
aHcus KaHcdyo u3 HUT do 83AUMHO20 NEPECEYEHUS C KACAMENAL-
HBIMU COCEOHUT TNOYEK deneHUS, TOAYHUM TLPABUALHBIT MHO20-
yeoavruk (Onucarnvit). Ilycrs okpyxuocts (puc. 220) pasiesnena Ha

Puc. 220 Puc. 221

HECKOJIbKO PaBHBIX dacreil B Toukax A, B, C' u T. /1. u 4epe3 3Th TOYKHA
nposesennt xopabl AB, BC, ... u xacarenbusie M BN, NCP u . n. Torna

1) Buucanubiii MEOrOyroabHUK ABC D EF — npaBuiibHbIH, IOTOMY 9TO
BCE €ro CTOPOHBI PaBHBI (KaK XOD/bl, CTATHBAMOIINE PABHBIE JIyTU) U BCE
YTJIbI paBHBI (KAK BIIMCAHHBIE, OMMPAIOIINECS HA PABHBIE JIyTH),
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2) 9TOOBI JOKA3aTh MNPABUJILHOCTH ONHCAHHOIO MHOTOYTOJbHUKA
MNPQRS, paccmorpum tpeyronbauku AMB, BNC u t.a. Y Hux
ocuoBanuss AB, BC u T.1. paBHBI; YIJIbl, TIPUJIEKAIIHE K ITUM OCHOBA-
HUAM, TaKZK€ DaBHBI, TIOTOMY 4YTO Ka}K,HbIﬁ "3 HUX UMeeT OJWHAKOBYIO
Mepy (yroJ, COCTAaBJIEHHBIN KacATeIbHOW U XOPIOi, U3MepPseTcs MOJIOBU-
HOM JIyTH, 3aKJIOYEHHON BHYTPHM Hero). 3HAYWUT, BCE TH TPEYTOJbHUKU
paBHOOEIpEHHBIE U PaBHBI MexKy co00ii, a moromy MN = NP u T. 1.
u/sM=/N=...ur ., e mooroyronbauk M N PQRS npaBuibHbIii.

214. 3ameuanue. Ecmu uz nearpa O (puc. 221) omycrtum Ha
xopzbt AB, BC u T. /. IepIeHAuKYJISIPI U TPOJIOIZKUM UX JI0 TIEPECEUCHHsT
C OKPYKHOCTHIO B TOYKax M, N u T. 7., TO 3TH TOYKH PA3IEIAIOT BCE TyTH
¥ XOP/IbI TIONOJIAM U TE€M CAMBIM Pa3JeJisiT OKPYKHOCTb HA PABHBIE YACTH.
TlosTomy, ecnu 4epe3 Touku M, N u T... MpoBeJeM KacaTeJabHbIE 10
B3aMMHOTO [Iepecevennsi, KAK yKa3aHO BbIIIe, TO MOy IUM TaKKe TPABUJIb-
HBIH OMUCAHHBIN MHOTOYTOJIBHUK, CTOPOHBI KOTOPOTO OYIyT MapaJsiie/ibHbI
CTOPOHAM BITMCAHHOIO MHOTOyTONbHUKA. Kaxkmas napa Bepumd A u Aj,
B uw By m T.4. JeXUT HAa OJHOW MPSAMOW C IEHTPOM, a WMEHHO: Ha,
6uccexrpuce yriia MON u Apyrux Takux Ke yrJioB.

215. Teopewma. Ecau MHO20Yy20AbHUK NPABUALHBIL, TO:

1) 0K0A0 HEe20 MOIHCHO ONUCANL OKPYHCHOCTY;

2) 8 HE20 MOJHCHO BNUCAMB OKPYHCHOCTNG.

1) IIpoBeseM OKPYKHOCTH Yepe3 Kakue-HuOy/ b TPU COCEIHUE BEpILu-
bl A, B u C (puc. 222) npasusibroro muoroyroibiuka ABCDE wu noka-
JKeM, YTO OHA TMPOWJeT [epe3 CIedyio-
1y, dersepryio Bepiuny D. Omycrum
u3 nenrpa O mnepnennukyssp OK Ha
xopay BC u coequamm O ¢ A u D. Tlo-
BepHeM derbipexyroibuuk ABKO Bo-
kpyr croporbl OK Tak, 9To0BI OH yTaJj
na derbipexyronbauk ODCK. Torna
K B noiiner no KC (Bciencrsue paBeH-
CTBa NpAMBIX yryioB npu touke K), B
ymager B C' (tak kak xopua BC nenur-
csi B Touke K monosmam), cropona BA
nofiger mo C'D (Bciencrsue paBeHCTBA
yraos B u C) u, HakoHell, Touka A ymna-
ner B D (BciencrBue paBeHCTBa, CTOPOH Puc. 222
BA u CD). U3 sroro caenyer, uro OA
cosmecrurcs ¢ OD, u, 3aagut, Touku A
n D 0IMHAKOBO y1ajieHbl OT EHTPA; TI03TOMY BepiiinHa D JO/KHA JIeKATH
Ha OKpYKHOCTH, npoxozsieit yepe3d A, B u C. Touno tak e H0KaxKeM,
YTO 3TA OKPYZKHOCTH, TPOXOJisi Yepe3 Tpu cocennue Bepuuabl B, C u D,
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mpoiizer yepes ciaemywoollyo BepiiuHy F, u T.7.; 3HAYUT, OHA TPOIiIeT
Yepe3 BCe BEPIIUHBI MHOIOYTOMbHUKA.

2) U3 10Ka3aHHOIO CJIEYET, YTO CTOPOHBI MPABUIBHOIO MHOIOYIOJIb-
HUKA BCEr/Ia MOXKHO PACCMATPUBATH KaK PABHBIE XOPIbI OTHONW OKPY¥K-
HOCTH; HO TaKWe XOPHbI OJMHAKOBO YJAJEHbI OT IEHTPA; 3HAYUT, BCE
neprenukyasapbl OM, ON u T 1., onyinennbie u3 O HA CTOPOHBI MHO-
rOyTOJIbHUKA, PABHBI MEXKJy €000, U MOTOMY OKPY?KHOCTH, ONUCAHHAS
paguycom OM c neaTpom B Touke O, Oymer BIMCAHHON B MHOTOYTOJIBHUK
ABCDE.

216. CunencrBue. U3 mpeapiayinero BUIHO, 9TO ABE OKPYKHO-
CTH, OIMCAHHAs OKOJIO ITPABUIBHOTO MHOTOYTOJIbHUKA U BIIMCAHHASA B HETO,
UMEIOT ONMH U TOT Ke IeHTpP. Tak Kak 3ToT OOuUInil MeHTp OJAMHAKOBO
yIAJIEH OT BCEX BEPIIUH MHOTOYTOJbHUKA, TO OH JIOJI?KEH JIeKaTh Ha
MEPIIEHINKYJISIPE, BOCCTABJIEHHOM K JIF00O0# CTOPOHE MHOTOYTOJbHUKA W3
ee cepemuHbl, a Oyay4M OJWHAKOBO YIAJIEH OT CTOPOH KAaXKIOTO YIJIa,
OH JOJI?)KeH HAXOAUTHhCs HA ero oOumccekrpuce. [losromy, urober HaiiTu
LIEHTP OKPY2KHOCTH, OITMCAHHON OKOJIO TPABUIBHOI'O MHOTOYTOJIbHUKA UJTH
BIIMCAHHOM B HEro, JOCTATOYHO OINPEIEIUTb TOYKY I[epeCcedeHHs NBYX
MIEPIIEHINKYJISIPOB, BOCCTABJIEHHBIX K CTOPOHAM MHOTOYTOJIbHUKA W3 WX
CepeH, Wi ABYyX OMCCEKTPHUC YIJIOB, WU OJHOTO TAKOI'O MEPIEHINKY-
Jisipa, ¢ GUCCEeKTPUCOM.

JIerko 3aMeTHTb, YTO MEPHEHIUKYJIADPBI, BOCCTABJIEHHBIE K CTOPOHAM
NPaBUJIBHOIO MHOTOYTOJIBHUKA B CEPEIMHAX ITHX CTOPOH, a TaKxXKe Ouc-
CEKTPUCHI BCEX YIJIOB NIPABUIIBHOIO MHOTOYTOIBHUKA, ABJISIOTCS €0 OCAMU
CHMMETPWH.

217. Onpepmenenunsa OOmumiA EHTP OKPYKHOCTEH, OMUCAHHON
OKOJIO TTPaBUJIBHOTO MHOTOYT'OJIbHUKA U BIIMCAHHOI B HET'0, Ha3bIBaCTCA
HEHTPOM ITOTO0 MHOTOYTOJIHLHUKA, PAIUYC BIUCAHHON OKPY?KHOCTH — ATlo-
demoii ero.

V1o, COCTABIEHHBIN ABYMsI PAJAWYyCaMW, MPOBEIEHHBIMU K KOHIIAM
KaKOﬁ-HI/I6y,Hb CTOPOHBI TPABUJIBHOTO MHOTOYTOJIbHUKA, HA3bIBACTCA IeH-
TPpaJbHBIM yTIJIoM. [[eHTpaSbHBIX YTJIOB B MHOTOYTOJBHHUKE CTOJBKO,
CKOJIbKO CTOPOH; BCE OHW PABHBI, KAK U3MEPSIOIINeCcs PABHBIMU [Ty TaMHU.

Tak Kak cymMMma BceX IEHTPAJbHBIX yryioB paHa 4d, mau 360° , To
KaxK/piil U3 HuX paBeH 4d : n, uiau 360° : n, ecau n 03HAYAET YUCIO CTOPOH
MHOTOYTOJIbHUKA; TAK, ILeHTpaJIbeIﬁ yroJs mpaBUJIbHOTO MIECTUYTOTbHUKA
paBer 360° :6=60°, mpaBWJIHLHOIO BOCHMHUYTOJbHUKA paBen 360°: 8 =
= 45°u 1. 1.

Tak Kak Cy™MMa BCEX BHYTDEHHHMX YIVIOB MHOroyrosibHuKa (§ 82),
UMEIOIIETO 7. CTOPOH, pasHa 2d(n — 2), TO KaXKIblii BHYTPEHHWH yros
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NPABUJIBHOIO MHOTOYTOJIbHUKA, UMEIOIIEro 7. CTOPOH, PABEH
2d(n —2)
—

Hanpumep, y mpaBUIBHOIO BOCBMUYTOJIBHUKA BHYTPEHHUI YIoJl paBeH

2d8 —2) 12d _ 3

— = -d =135
8 8 2
218. Teopewa. IIpasuavrbie 00HOUMEHHBLE MHO20Y204b-
HUKU T10000HBL, A CMOPOHBL UL OTMHOCAMCA KAK PAOUYCH. UAU

anogemot.

1) Yrober mokasarb nomobue (puc. 223) MpaBUIIbHBIX OJHOMMEHHBIX
mHoroyroibaukos ABCDEF u A;B1C1D1EF;, mocraro4Ho oOHapYy-
2KHUTb, 9TO Yy HUX YIJIbL PaBHBI U CTOPOHBI IIPOIIOPITUOHAJJIbHBI.

yFJ’IbI MHOFOyI‘OJIbHI/IKOB
PaBHBI, TaK KaK KaKIbIi W3 E D
HUX COJEPXKHUT OIHO U TO XKe E, D,

YHCJIO TI'paayCoB, a HMEHHO:
180°(n — 2) F Cc F

, €cau M O3Ha-
n

9YaeT YUCIO CTOPOH KaXKJI0r0
MHOrOyrojbHuKa. Tak Kak
AB = BC = CD =

u T.1., TO, OYEeBUIHO, YTO Puc. 223
AB BC CcD

A1B;  BiCy  CiDy T
T.€. ¥ TAKMX MHOTOYTOJIbHUKOB CTOPOHBI MTPOMOPIIUOHAHHBI.

2) Ilycrb O u Oy (puc. 223) 6yayT NEHTPbI JAHHBIX MHOTOYTOJbHUKOB,
OA u O1A; — ux pamuycel, OM u O1M; — anodembr. TpeyroabHuku
OAB u O A; By nono0HbI, TaK KaK YIJIbl OJHOIO COOTBETCTBEHHO PABHBI
yTJIaM JIPyroro.

W3 nomobust ux ciemyer:

AB _ OA _ OM
A1B1 B 01A1 B 01‘/1

CnencrBue. Tak Kak mepuMerpbl MOMOOHBIX MHOIOYTOJHHUKOB
OTHOCSITCs KaK CXOJCTBEHHbIe CTOPOHbBI (§ 172), TO mepumerpsbl NPaBU/Ib-
HBIX OJHOWMEHHBIX MHOTOYTOJHHUKOB OTHOCATCSA KaK PAIUyChl WU KakK
anodeMbl.

219. Bamada. Buuucaums cmopony enucannozo 6 kpye: 1)
Keadpama; 2) NPasUALHO20 WECTNUY20AbHUKG; 3) NPABUALHOZ0 MPEY20Nb-
HUKG.
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YcenosuMmcsa 0003HAYATH JIJIMHY CTOPOHBI IIPABUIBHOTO MHOTOYTOJIbHY-
Ka, UMEIOIIEro 1. CTOPOH, OYKBOH @y, & ero nepuMerp — OYKBOM py, .

B B

AN

_/C
A~——B

D D
Puc. 224 Puc. 225 Puc. 226

DopMmyJibl 71 CTOPOH BIIMCAHHOTO KBAJIPATa, MECTUYTOJbHAKA U TPe-
YTOJIBHUKA MOKHO JIET'KO IOJIyYHUTh U3 PACCMOTPEHus puc. 224-226.

1) Ha puc. 224 npoBe/ieHbI JBa B3aUMHO [EPIEHIMKYJISIPHBIX HAMETDA
AC u BD u nocienoBaTeabHble KOHIIBI HX COeIMHEHbI XOPAAaMU; OT 3TOr0
MOJTy IHJICS BIUCAHHBIN KBagpar ABCD.

13 npamoyronsaoro AAOB naxoaum:

AB? = AO? + OB? = 2R?,

OTKYZI2

ayg = R\/§

220. 2) Ha puc. 225 nocTpoeHa Xopia, COOTBETCTBYIONIAs [IEHTPAJIb-
HOMy yriay B 60° (CTOpOHA NPABUJILHOIO BIIMCAHHOTO HIECTHYTOJbHUKA).

Tak kak y pasuobeapernnoro AAOB kaxapiit u3 yrinos A u B pasen
(180° — 60° ): 2 = 60° , T0 AAOB ecTh PaBHOYTOJBHBIN U, CJIEOBATENb-
HO, PABHOCTOPOHHUI; 3HAYUT:

AB = AO, t.e a4=R.

OTcioia MBI TIOIYYaeM MPOCTOH CIOCO0 JesieHnsl OKPYKHOCTH Ha IeCTh
PaBHBIX YacTel.

221. 3) Ha puc. 226 oKpy»KHOCTb pa3jiejieHa Ha MIeCTh PABHBIX Ya-
cTell, U TOYKM JeJIEHNsT YepPe3 OJHY IOCIEI0BATEIHHO COEIMHEHBI XOPIa-
Mu, oTdero obpaszoBaJics Boucauubii papaocroponnniit AABC'. Ilposems
xopay AD, nosydaem npsiMOyroibHbIA Tpeyroiabuuk ABD (yron BAD
KaK BIMCAHHBIH, onupaluiica Ha aquamerp, ecTb npsmoii). s AABD

HAXOJ/IUM:
AB =+/BD? — AD?,
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ag = \/(2R)* — R?,
", 3HAYUT,

as = R\/§

222. 3Bamada. Bnucams 6 dannwil kpye npasusbrbil 0ECAMUY20ADHUK
U onpedeaums €20 COPOHY 6 3ABUCUMOCTNY 0M PAOUYCA.

IIpenBapurenbHO MOKAKEM OTHO BayKHOE CBONCTBO TTPABMIHHOTO 10-yromsHu-
ka. Ilycts xopma AB (puc. 227) ectb CTOpOHa mpaBuibHOro 10-yrosjbHuUKa.
Torma yron AOB pasen 36°, a kaxaplii u3 yrioB A m B comepkuT mo
1/5(180° —36°), r.e. mo 72°. Pazmesium yroa A momosam npsvoit AC. Kasxk et
u3 yriioB, obpasosaBumxcs mpu Touke A, pasen 36° ; ciemoarensro, AACO,
vMesl B PaBHBIX yIJia, ecTh paBHoGenpenubiii, T.e. AC = CO,; AABC rtakxke
pasHOGenpenublit, moromy [uro £B = 72° m LACB = 180° — 72° — 36° =
= 72°; cnepoBarensHo, AB = AC = CO. Tlo cBoiicTBY GUCCEKTPHUCHI yria
Tpeyronbuuka (§ 186) MoxkHO HammcaTh:

AO: AB=0C :CB. (1)
Bamenus AO u AB pasubivu uMm orpe3kavu OB u OC, nony4anwm:
OB:0C =0C:CB, (2)

1. e. paguyc OB pa3zaesen B Touke C B cpeaneM u kKpaiinem otHorrenun (§ 209),
npudem OC ectb ero 66mbmas dactb. Ho OC paBHa CTOPOHE MPABUILHO-
ro BIOUCAHHOTO 10-yrOJIbHUKA; 3HAUUT, CMOPOHG NPABUALHO20 6nucatkoz2o 10-
Y20AbHUKG PasHa Goavwed wacmu paduyca, pa3ddeseHnoz2o 6 cpednem u Kpatinem
OMHOWEHUL.

A B
N
/
4 o
Puc. 227 Puc. 228

Teneps 3amada penraercs JIerko:
1) Hensit pamuyc kpyra (manpumep, OA, puc. 228) B cpegHeM u KpaiiHeM
OTHOIIEHWY; 3aTEM, JaB IUPKYJIO PACTBOD, PABHBINA OOJIbIIEH YacTH pajuyca,
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OTKJIQ/IBIBAIOT UM II0 OKDYKHOCTU [IyI'H, OJHA 3a APYTOi, M TOUKHU JIeJIEHUS
TIOCJ/IeZIOBATETHHO COeIMHATOT XOPJaMH.

2) O6o3HAMB ATMHY CTOPOHBI TPABUJILHOTO BIUCAHHOTO 10-yrompamnka GyK-
BOH Z, MBI MOXKEM HPONOPLUIO (2) Mepenucarsh Tak:

R:z=2z:(R—ux),
OTKyIa
>+ Rz — R* = 0.

Pemus sTo xBagpaTHOE ypaBHeHWe, HalgeM:

T = amR@ =R-0,61803....

223. Bavmewanwusa 1) Yrobbl BrmcaTh B HAHHBIA KPYT TPABHIBHBIH
NATHYTOJIBHUK, IeJIST OKPYZKHOCTh Ha 10 paBHBIX dacTeil (KaK yKa3aHO BbILIE)
U TOUKH JeJICHUsI COSIUHSIOT Yepe3 OJHY XODIAMHE.

2) U3 pasencrsa

1
T 10 30 30 30 15

(<

BHU/IHO, UTO €CM u3 lJg 9acTé OKDPY’KHOCTH BBIYECTb 1/ ee 9acTb, TO OCTa-
TOoK Oymer paseH /|5 okpyxHOCTH. DTO HaerT HaM HPOCTOH Cmocol BIUCATH
B OKPY?KHOCTb IIPABU/IbHBINA 15-yrOabHMK, TaK KaK [IEJIUTh OKPYKHOCTH Ha 6
u Ha 10 paBHBIX JacTeil MBI yMeeM.

3) YT0o6BI MOCTPOUTH MATHKOHETHYTO 383y (puc. 229), mesaT OKPYKHOCTD
ra 10 paBHBIX 9acTell U KaKyO-HUOYAb W3 TOYEK METEHUS COSTUHAIOT XOPAAMA
C IPYrEMHU TOYKAMU JeJIeHusl depe3 Tpu (KaK yKa3aHO Ha PUCYHKE).

224. Bagaga. Ydeoumv wucao cmopon npasusbHO20 6NUCAGHHO20
MHO20Y20AbHUKA.

B 3TOM cokpaliieHHOM BbIpaykKeHUn pa3yMeroTcs, COOCTBEHHO, /IBe 3a-
Jlaun:

1) mo maHHOMY NPABUIBHOMY BIUCAHHOMY MHOIOYTLOJBHMKY IO -
CTPOHUTH JAPYrod NPaBUIBbHBIA MHOTOYT'OJIBHUK, BINCAHHBIA B Ty 2Ke
OKDY¥KHOCTh, HO UMeIOIuil BABoe 6oJiee CTOPOH; 2) BBIYUCJIUTDH CTO -
POHY 3TOr0 MHOTOYTOJbHUKA MO JAHHON CTOPOHE MEePBOI0 MHOTOYTOJIb-
HUKA U JAHHOMY PaJuycy Kpyra.

1) Iycre AB (puc. 230) ecrb CTOpPOHA NPABUJIBHOTO BIWCAHHOTO
MHOTOYTOJTbHUKA, UMEoIero n cropon u O — mertp kpyra. [Iposemgem
OCLAB wn coemuaum A ¢ C. dyra AB nenurcs B Touke C' momosaMm,
ciemoBaresibHO, xXopaa AC ecTh CTOPOHA MPABUIIHLHOTO BIUCAHHOTO MHO-
TOYTOJIbHUKA, UMEIOIIEro 21 CTOPOH.
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m /C\

Puc. 230
Puc. 229

2) B AACO yron O Bcerga ocrpsiii (Tak Kak ayra AC' B Bcera MeHblie
MOJIYOKPY>KHOCTH, W, CJI€I0BATENbHO, TojoBuHa ee, ayra AC, menbime
94eTBEPTH OKPYKHOCTH); osToMy (§ 194)

AC? =R’ + R?> —2R?-0OD =2R?> -2R-OD,

a3, = R* + R* —2R* - OD = 2R? — 2R - OD.

13 npsimoyronbaoro AAOD onpenenum karer OD:

OD = \/AO? — AD? = \/R2 — (%")2 - \/R2 _

4
2 2 5 a2

TakoBa dbopMyna ymaBoeHHUsT 9HUCIAa CTOPOH TPABUIBLHOTO BIUCAHHOTO
MHOTOYTOJbHUKA (M3 HEe CTOPOHY dgy, TIOJYYUM HOCPEICTBOM U3BJIEYEHUSs
KBAPATHOIO KODHs).

Il p 1 M e p. Beraucianm cTOpOHY TPABUIIHLHOTO BIIUCAHHOTO 12-yTOTbHY-
Ka, IpUYeM Jjisi TIPOCTOThI puMeM R = [ (u, cienosarenbHo, ag = 1);

a?, =2 — 2,/1——__2 2f_2 V3,
a1s = R\/2—-V3=R-0517....

Tak Kak CTOPOHBI MPABUIHHBIX OTHOMMEHHBIX MHOTOYTOJIBLHUKOB ITPOITOP-
[HOHAIBHBI UX paauycam (§ 218), To mpu paguyce, paBHOM HE €IUHWUIIE,
a KakoMy-HuOynb umciay R, misi cTOPOHBI MPaBUIBHOTO 12-yrosibHUKA
MOJIyYMM TaKyio (opMyIIy:

a1s = R\/2—-V3=R-0517....

CrietoBaTebHO,

OTKYZI2
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225. Ha ckoyibKO paBHBIX 9acTeM MOXXHO JIeJINTh OKPY>KHOCTh
C IOMOIIBIO UPKYJisd U JimHedku? Ilpuvenss yka3aHHbIE B TPEIbI-
AYIIAX 33739aX CHOCOOBI, MbI MOYXKEM C MTOMOIIBI0 MUPKYJIS W JTHHEHKH
JIEJIUTH OKPYYKHOCTb Ha, TAKOE YMCJIO PABHBIX vacreil (U, cienoBaTebHo,
BIIUCHIBATH B OKPY?KHOCTH MTPABUIbHBIE MHOTOYTOIBHUKHU C TAKUM IHUCIIOM
CTOPOH ), KOTOPOE 3aKJII0YAeTCs B Caeayomme Tabaume:

3 3-2 3-2-2... BoOOIIE 3-2"

4 4.2 4-2-2... " 2n
5 5-2 5-2-2... " 5-2"
15 15-2 15-2-2... " 3-5-2".

Hewmenkuit maremaruk Taycc (1777-1855 r.r.) qoka3za, 9ToO mMOCPEICTBOM
LIMPKYJIS ¥ JIMHERKN MOXKHO JIEJIUTh OKPY2KHOCTDb HA TAKOE YHCJIO PABHBIX
Jacreii, KOTOpoe, OyLy4d I p O C T b M, BbIpakaercs: popmyaoit 22" + 1.
Hanpumep, MOXKHO pa3aesinTh OKPYKHOCTH HA 17 PABHBIX 4YacTeil W Ha
257 paBHBIX JacTeill, TaK KaK 17 u 257 CyTb MpPOCThIE UHCIIA BUIA 22" 41
(170 = 22° + 1; 257 = 224 4+ 1). Jlokasarenbcro Laycca BBIXOZHT 3a
TIpeJIeSIbI JIEMEHTAPHON MaTEMATUKHY.

JloKazaHO TakxKe, 4TO C TIOMOIIBIO JIMHEHKHU U IUPKYJsS OKPY?KHOCTH
MOKHO JIEJINTh HA TAKOE C O CTa B H O € YUCJIO PABHBIX YacTell, B COCTaB
KOTOPOTI'O HE BXOAAT HUKAKHUE WHbIC IIPOCTHIE MHOXKUTEJ/IU, KPOME: 1) MHO-
JKUATeel BUIA 22" 4 1u 2) MHOXKUTEJs 2 B KaKOH yroaHo crenenu. Ha-
IIpAMep, B OKPYZKHOCTH C IMIOMOIIBIO UPKYJIA U JIMHEAKN MOXKHO BIIUCATH
npasubHbiit 170-yrombauk (170 =2-5-17=2-(22 4+ 1) - (222 +1)).

Ha BCAKO€ HWHOE€ YHC/IO PaBHBIX JacTen OKPYZKHOCTHb MOZKET 6bITb
pa3gesiena mp u b UK e HHO. [lycTs, Hanmpumep, Tpedyercs: pa3aenTb
OKPY>KHOCTb Ha 7 PABHbBIX YacTeil (MM BIUCATH PABUIbHBIH CEMUYTO/Ib-
uuk). Torma npenBapuTebHO BBIYUCIAM BEJIMYMHY LEHTPAJIBHOIO yriia,

60° 3°
= 517. IlocTpouTh TOYHO TaKO# yros Mbl HE MOYKEM, HO

OH paBeH:

0 TPAHCIOPTHUPY MPUOTUIUTETHHO MOXKEM OTJIOXKHUTH MPU IEHTPE YroJl
B 51° u TOrIa NOMYYUM TPUOTU3UTETHHO 1/7 9aCTh OKPY2KHOCTH.

YIIPAKHEHU A

1. CocraBurb pOpMYIIY JjIsl CTOPOHBI IPABUIBHOIO BIMCAHHOIO 24-yTOIbHUKA.

2. CocraBurh GOPMyYJIy [1Jisi CTOPOH IIPABUJIBHBIX BIIMCAHHBIX BOCHMUYIOJIb-
HUKa U 16-yroapHUKA.

3. CocraButh HOPMYJLY Jisi CTOPOH IIPABUJIBHBIX OINMCAHHBIX TPEYTOIbHIKA
U IEeCTUYTOJIbHUKA.

4. Ilycrs AB, BC u CD 6yayT Tpu MOC/I€I0BATE/IbHBIE CTOPOHBI IPABUIIb-
HOI0 MHOTOYIOJIbHHKA, uMerotero meHTp B O. JIoka3arh, YTO €C/IH PO IOIKAM
croponbl AB u C' D 10 B3aMMHOTO TiepecedeHusi B TOYKe F, TO 4eThIPEXYTOIbHUK
OAEC Moxer ObITh BIHCAH B OKPYKHOCTb.
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5. Toka3arb, uro: 1) BCAKMil BOMCAHHBIA PABHOCTOPOHHUI MHOTOYTOJIBHUK —
MIPABUJIBHBIN; 2) BCAKUI ONMUCAHHBIA PABHOYTOIBHBIA MHOTOYTOJIHHUK — Ipa-
BUJIBHBIN.

6. Tokasarh, 49To: 1) KaK[blii NPaBUIBHBIA N-YTOJIBHUK HMeeT N1 Ocei
CHUMMETDPHH, IPUIEM BCE 9TH OCH CUMMETPHHU IIPOXOJAT UePe3 ero LeHTD; 2) AJist
MHOTOYTO/JIbHUKa C 9€THBIM YHUCJIOM CTOPOH IIEHTP MHOTOYTO/JIbBHUKA ABJIACTCA
LIEHTPOM €ro CUMMEeTDUH.

7. oka3arpb, 4TO [OBe JUATOHAIM IIPABUJIBHOIO IISITUYTOJIbHHKA, HE HC-
XOIAIIMe W3 OJHON BEpPIIMHBI, IepeceKadcChb, OeJIATCA B CpeJHeM U KpaiHeM
OTHOIIICHHH.

Ykaszaunue. IIyctre ABCDE — upasunbusiii naruyroasuuk, AC u BE —
ero guaronasu, F' — rouka ux nepeceuenus. AABC «~ AABF u 1. x.

8. Ha marmHO#1 cTOpOHE IOCTPOUTD: 1) MPABUIbHBIN BOCBMUYTOIBHUK; 2) IIpa-
BU/IBHBIHN 10-yroapHUK.

9. Cpesarb OT JAHHOrO KBAJIpaTa YIJIbl TaK, YTO0BI 00pPA30BAJICs IIPABUIIb-
HBII BOCBMUYTOJIbHUK.

10. B pmampHBNf KBaApaT BOHCATH PABHOCTOPOHHUU TPEYTOJIHHUK, IOMeIAs
OJIHY U3 €r0 BepIIVH H/IM B BePIINHE KBAPAaTa, WA B CEPeIuHEe KaKOM-Iub0
CTODOHBI.

11. Brmmcats B paBHOCTOPOHHHII TPEYTOJIBHUK APYT0il PAaBHOCTOPOHHMIMA Tpe-
YTOJIBHUK, CTOPOHBI KOTOPOTO ObLIH OBI IIePIIeHINKYISPHBL K CTOPOHAM JAHHOTO.

12. TlocTpouts yraer B 18°, 30° | 72° | 75° .

13. OK0J/10 OKPYKHOCTH OIINCAH KaKOW-HUOY/ b IPABU/IbHBII MHOIOYTOJIbHUK.
Ilonp3ysace uM, BIMCaTh B 3Ty OKPYZKHOCTH NIPABUJIBHBIN MHOTOYTOJIBHUK, NMe-
ol BaBoe 6ojiee CTOPOH, €M ONMCAHHBIM.

2. BBIYMCJIEHUE OJINHBI OKPY>KHOCTN
" EE YACTEN

226. IIpenBapurenbHoe pasbsacHenne. OTPe30K MPSMOIl MOXKHO
CPaBHUTH C JIDYTHMM OTPE3KOM MIPSAMO, NPUHATHIM 3a €IMHHUILY, TAK KaK
opdaMble JIHHHW IIPH HaJOXKEHHHW COBMEIIAIOTCA. /Jef/'ICTBI/ITeJIbHO, TOJIb-
KO IIO 3TOH Opu9rHe Mbl MOXKEM YCTAaHOBUTH, KaKHWE€ OTPE3KU NPAMbBIX
CYUTATh PABHBIMHM W HEPABHBIMU; YTO TAKOE€ CYMMa OTPE3KOB NIPAMOIL;
KakKo# oTpe3ok Oosee npyroro B 2, 3, 4,... pa3a u T.1m. ToyHO Tak ke
JyTU OKPY2KHOCTEH OJMHAKOBOIO PAJNYCa MOYKHO CDABHUTH MEXKIY CODOi
BCJIEJICTBHE TOrO, YTO TaKWe YW IPU HAJOKeHuu coBMernaiorcd. Ho
TAK KAK HUKAKasg 4aCTh OKPYXKHOCTU (WM APYroil KPUBOII) HE MOXKET
COBMECTUTHCA C HpﬂMOﬁ, TO HEJIb3d MyTEM HaJIOZKEHUA YCTAaHOBUTD, KaKOu
KPUBOJIMHENHBIM OTPE30K JIOJKHO CUYUTATH PABHBIM JAHHOMY IIPSMOJIH-
HEHHOMY OTDPe3KYy, a CJIeJ0BATEIbHO, U TO, KAKOU KPUBOJIMHENHBI OTPe30K
6oJIbIIIe JAHHOTO MPSAMOJIMHEIHOro B 2, 3, 4, ... pa3a. Takum obpaszom, siB-
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JISIeTCST HEOOXOUMOCTB 0CO00 ONPEEJIUTh, 9TO MbI Oy/IeM MOIpa3yMeBaTh
nom AJAUHONW OKPYXRHOCTHU (WM 9aCTU ee), KOTrJa CDABHUBAEM ee
C TPAMOTUHEHHBIM OTPE3KOM.

7151 9T0# 11 MBI TOJTI2KHBI BBECTH HOBOE TIOHATHE, UMEIOIIee NCKITIO-
YUTENIbHO OOJIbIIIOe 3HAYEHWE BO BCEH MaTeMaTHKe, MMEHHO MOHATHE O
npejgeue.

Hpe,ue.n YHCJIOBOIM rmocjie10BaTeJIbHOCTH

227. Bo mHOrmx BOmpocax ajredpbl U TeOMETPUH IPUXOIATCS BCTPE-
qaThCs € MOCIEJ0BATEIbHOCTSMU YNUCeJ, HAIUCAHHBIX OJIHO 34 JIDYTUM IO
onpeneseHHOMY 3aKoHy. Hanpumep, HaTypasbHBIil P duCe:

1,2, 3 4,5,...,

apudMeTriecKasi 1 TeoOMeTpUUecKas IPOTPeCCrH, TPOJOIKEHHbIE HEOT DA~
HUYEHHO:

a, a+d, a+2d, a+3d, ...,

2 3
a, aq, aq-, aq-, ...,

MPEJICTABIISIIOT CO00H GECKOHETHBIE MOCIIEI0BATEIBLHOCTH YUCEST UK Oec-
KOHEUYHbIE YMCJIOBBIE TIOCIIEI0BATEIbHOCTH.

Jnst KarxK 0¥ Tako# TOCIe10BATEIbHOCTH MOXKHO YKa3aTh IPABUJIO, MO
KOTOPOMY COCTaBJIAIOTCS ee ujieHbl. Tak, B apudMeTUYecKoil porpeccuu
KaXKIbIi 4YjleH Pa3HUTCA OT NPEeAbIAyIIero Ha OJHO U TO K€ YHUCTIO,
B TEOMETPUYECKON MPOrPECCHU KAXK/IBIH YJIeH PABEH TIPe/IIeCTBYIOIIEMY,
YMHOXKEHHOMY Ha HEKOTOPOE OMPEIETIEHHOE YUCIIO (3HAMEHATEb TPOrPeC-
cum).

MHor#e ToCIeI0BATETEHOCTH COCTABIISIOTCS IO OOJTee CIIOKHBIM Mpa-
BHJIAM. Ta,i(, HAIIpUMED, BBIYUCAAS V2 ¢ HEJOCTATKOM, CHAYaJa, ¢ TOYHO-

CTBIO OO , 3aTeéM C TOYHOCTBIO OO , 3aTeM IO0 1 IIpOoaOJIzKad

10 100 1000
9TO BbIYHCJIEHUE HeOI"paJHI/I‘JIeHHO7 MBbI l'IOJ'Iy'-II/IM 66CKOH€“IHyIO “II/IC.TIOByIO

II0OCJIE€10BATEJIBHOCTD:
1,4; 1,41; 1,414; 1.4142, ...,

NAIOIIY 0 TIPHOIHKEHHO 3HAUEHHE /2 ¢ BO3PACTAOIIeil CTEeHbI0 TOIHO-
CTH.

L5t 9T0# OCIe10BATEIHHOCTHU HEJIb3sl YKa3aTh MPOCTOI0 IIPaBUJIa, Mo
KOTOPOMY MOKHO OBLJIO OBbI IOy YUTh HOBBIE €€ UJIeHbI, 3HAsI TPEebIIY e,
HO BCe K€ MOYKHO OIPeJIeSUTh JII0DOH HjieH 3TON TOC/IeI0BATEeTLHOCTH.
Tak, 9T0ObI TIONYYUTb 4-#1 ee 4jeH, HY>KHO BBIYUCIUTb C TOYHOCTBIO JI0
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0,0001, 17151 IOy YeHnsT 5-TO “IeHA Hy»KHO BBIYHCIHTB /2 ¢ TOYHOCTHIO
1o 0,00001 u . 1.

JomycTuM, 9TO YJIeHbI TaHHOW OECKOHEYHOH MOC/IeI0BATEILHOCTH a1,
as, asg, ..., Qp, ... IO Mepe MOBBIINIEHUA WX HOMEpA HEOTPAHUYEHHO
MPUOIMIKAIOTCS K HEKOTOPOMY YHCIy A. DTO 3HAUMT CIIeyIoIee: CyIe-
CTByeT HEKOTOpoe 4ncjio A, Takoe, 4T0 Kakoe ObI Majioe MOJIOKUTETHLHOe
YUCJIO ¢ MBI HU B3sJIM, B JJAHHOI MOCTIEI0BATEIHHOCTH MOYKHO OTBICKATH
YJIeH, HAYMHAsI C KOTOPOI'O BCE “JIEHbI MOC/IE/I0OBATEIbHOCTH 1O abCOIIOT-
HOU BeJqUYWHE OTIMYaoTcs or A Menbine, yem Ha ¢. Mbl Oymem 3To
CBOICTBO KOPOTKO BBIPAzKATh TaK: aOCOMIOTHAS BEJIMUYMHA, PA3HOCTH A, — A
HEOI'PAHUYEHHO yOBIBAET C BO3pACTAHUEM HOMEDA 1.

B srom cirydae 4uciio A HasbIBaeTCs MpeiesioM JIaHHONW OECKOHEIHOM
YUCJIOBOM TTocIeioBaTeIbHOCTU. [IpruBeiemM mpumep Takoil mocae0BaTe b-
moctu. CocTaBUM IOCIEI0BATE/ILHOCTD JIeCATUYHBIX Ipobeii:

0,9; 0,99; 0,999; . ...

3ech KaXKIblil YJIE€H MOJIYyYAeTCsl U3 IPEbIAYIIEro MPUIUCHIBAHUEM HO-
BOT'O JIECATUYHOTO 3HAKa 9.

JIerko 3aMeTuTh, 9TO WJIEHBI STOH MOCIEI0BATETLHOCTH HEOTPAHUICH-
HO NPUOJIMKAOTCS K €JIMHHUIIE.

VmenHo, mepBhIil YiIeH OTIUYAETCS OT €IWHUIBI HA BTOpPOHl Ha

1
10’

TpeTnit Ha W, €CJIH JOCTATOYHO IMPOJOKHUTH 3Ty IOCIEeN0-

1 1
100’ 1000 . .
BATEJIBHOCTh, TO MOXKHO HAWTH B Hell dYJIeH, HA4YWHAs C KOTOPOr'O BCe
MOCTEAYIOMKe YJIeHbl OyIyT OTJIUYATHCS OT eJUHWIIBI HA CKOJIb yTOJ-
HO MaJIyio, 3apaHee ykasauHyio Bejudauny. Ciie0BaTeIbHO, MBI MOYKEM
CKa3aTh, YTO B3ATasd HAMU OECKOHEYHAS YUCIOBAs MOC/IEI0BATEIHHOCTD
“MeeT MpeseioM eauHuIly. JIpyruM npuMepoM YHCIIOBOM MOCTIEI0BATEIb-
HOCTH, UMEOIIEeH Mpeiest, CIyXKUT MOCJIeI0BATETbHOCTD TPUOJINKEHHBIX

3HAUEHWH [JJIMHBI OTPE3Ka, HECOM3MEPUMOro ¢ eauuuieil aymuubl (§ 150),

BBIYHUC/IEHHBIX C HEJOCTATKOM, CHa4daJia C TOYHOCTHIO 10 1—0, 3aTeM — 110

m, 3aTeM — a0 1000

IIpesesiom 310l MOC/IEIOBATEILHOCTH CIIY?KAT OECKOHEYHAST JAEeCSTHY-
Hasl JIpOOb, MPEJICTABJISIONAsl TOYHYH Mepy [JIMHBI JAHHOI'O OTPE3KA.
B camom pnene, BemmunHa OECKOHEUHOW MECATUIHONW IpOOM 3aKJIIOYEHA
Me}Kﬂy ABYMA ee HpI/I6JII/I}K€HHbIMI/I SHAYCHUAMH, BBIYUCIICHHBIMA C OOU-
HAKOBOHI TOYHOCTBIO — OJHO C HEJIOCTATKOM, APYToe C W30OBITKOM.

Kak ObLI0 ITOKa3aHO BBIIIE, 3T, PA3HOCTh HEOIPAHUYEHHO yOBIBAET 110
Mepe IOBBIIIEHUs CTEIEHU TOYHOCTU NPHUOJIMKeHHbIX 3HadeHuii. Ciieno-
BaTEJIbHO, [IOJIZKHA, HEOIPDAHMYEHHO yObIBATH M PA3HOCTH MEXK/y CaMOM

" T. .
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OECKOHEYHON [IeCATUYHON JPOOBLI0 U ee MPUOJINIKEHHBIMU 3HAYEHUSIMU 110
Mepe TOBBIIIEHUsI CTEIeHN TOYHOCTH ITHX 3HAYEHWH. 3HAUUT, OECKOHEU-
Has JecaTWdIHas Tpo0b CIYKUT MPEIEIOM TOCTeI0BATETHHOCTH BCEX ee
npUbIMIKEHHBIX 3HAYEHUN, B3ATHIX C HEJIOCTATKOM (UM BCeX NPUb/IMIKeH-
HBIX 3HAYEHW, B3ATHIX C H3OBITKOM).

Jlerko 3amMeruTh, YTO He BCsAKas OECKOHEYHAs IMOCIEI0BATEIHLHOCTD
UMeeT TIpeZiesl; HAPUMED, HATYPAJIbHBIA PsiJl YUCelI:

1,2, 34,5,...,

O4Y€BHUIHO, HUKAKOI'O IIpeaesia HEe HMEET, TaK KaK €TI0 YJIC€HbI HEOIrDaHU1YeH-
HO BO3PaCTalOT U HU K KaKOMY YUCTTY HE HpI/I6.HI/I)KaIOTCH.

228. Teopewma. Beakas 6eckoHeuHas 4UCA08GA NOCAEIO-
8aIMEABHOCTND MOIHCEM UMETL MOALKO 00UH npeden.

B cnpaBemyiuBOCTH 3TOM TEOPEMBI JIEMKO YOEIUTHCS JOKA3ATEIbCTBOM
OT MPOTHBHOrO. B camMoM siefie, mIpeanosoKuM, 9TO JIaHa, MOCIEeI0BATE b

HOCTb
ai, A2, A3, ..., Any .-y

KOTOpas UMeeT JBa pa3audHbIX npeneaa A u B. B takom ciyuae,
B CUJIy TOro, 9ro A ecTb mpemes JAaHHON IOCIEI0BATEILHOCTH, abCo-
JIIOTHAs BEIWYMHA PA3HOCTU G, — A IOMKHA HEOrPAaHWYIEHHO yOBIBATDH
¢ BO3pacrtanueM n. B cumiy Toro, uro B ecthb TOXKe TpEIeS TaHHON
MOCTIEIOBATEILHOCTH, aDCOIOTHAS BEIMYUHA PA3HOCTH A — n — B Takxke
JIOJIKHA HEOTPAHUYEHHO yOBIBATH C BO3PACTAHUEM 1.

Ho B TakoMm ciydae abCONOTHASA BEJIUYMHA PA3HOCTH

(a'n_A)_(an_B)

JIOJIZKHA TaK?Ke MJIM HEOI'DAaHUYEeHHO yObIBaTh, niu ObITh paBHO# Hy10. Ho
9Ta MOCJIeNHSIsI PA3HOCTh PaBHA pasHocT uuces B — A u, cienoBaresbHO,
€CTb HEKOTODOE BIIOJIHE OLpPEeEJIEHHOE, OTJIMYHOE OT HyJsl HHCI0. JTO
YHC0 He 3aBUCUT OT HOMepa 1 W IPH BO3PACTAHUM 71 BOBCE HE HM3Me-
Hsercsa. TakuMm 00pa30M, IPEeIoIoKe e, 9TO CYILIECTBYIOT ABA IPEIesa
YUCJIOBOW TOCJIEJ0BATEIHHOCTH, TPUBEJIO HAC K IPOTHUBOPEUHIO.

229. Ilpemes Bo3pacTaromieii 0ECKOHEYHOM YHCJIOBOM ITOCiIe-
JOBaTeJbHOCTH. PaccMOTpUM Takyio MOCJIeIOBATEIBbHOCTD @1, G2, A3,
...Qp, ..., B KOTOPOW KAXKIBI! CJIEIYIONMI 4IeH OOJbINe MPeIblIyIIero,
T.€. Gp41 > Gp, ¥ B TO K€ BPEMsI BCE YJIEHBI IIOCJIE0BATETbHOCTH MEHbIIIe
HEKOTOPOTO OIpee/IeHHoro ynciaa M, 1. e. 1jist 1i000ro Homepa na, < M.

B amom caywae nocaedosamesvnocms umeem onpedesennvili npeden
(reopema Beiiepurrpacca).
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230. HdoxkazareusbcTso. IlycTs 1ana 6eCKOHEYHASI YUCTIOBAS TTOCIE-
IOBATEIHLHOCTD
ai, @2, a3, ...,qn, ..., (1)

B KOTOPOH KaxKIbIH dieH OOJIbIe MPeabIAyIIero Wik paBeH eMy (an4+1 = an),
[IpUYEM CDEeJ YJIEHOB IIOCJIe/I0BATEIbHOCTA HET YHC/Ia, OOJIBIIero JaHHOTO
auciaa M, HanpuMmep, HeT uucia, 6onpmiero, wem 10. Bospmem wncso 9 u cmo-
TPUM, HET JIM CpPeIy WIEHOB mocienosaresbHoctu (1) uwmcen, Gosbine, dem
9. Homyctum, urto Takux HeT. Bo3pMmeMm dumcio 8 M CMOTpHUM, MMEIOTCH JIU
B mocienosarenproctu (1) wmema Gospmre, gem 8. JlomycTum, 9TO TaKUe €CTh.
Torma 3ammceiBaeM 4mcio 8, 3aTeM OeuMM HOPOMexXyToK or 8 mo 9 mHa 10
JacTell ¥ UCUBITHIBAEM IIOCIEI0BATENbHO uncia: 8,15 8,2; 8,3; ..., T.e. cMOTPHM,
WMEIOTCA JIU CPeNM 9JI€HOB mociaemoBarenbHocTr (1) wmcma, Gombmme, wem
8,1. Ecim ecTh, TO CTaBUM TOT e BOIpOC Jjid uuciaa 8,2 u T.1. Homycrum,
yTO B mocuenoparesbHocT (1) ecth uucia, Gonbmue, yeM 8,6, HO HeT Ywmced,
6ompimux, gem 8,7. Torma mesmaeM BTOPYIO 3ammcCh: mwireM Yuciao 8,6, 3arem
pasbuBaem mpomexyTok or 86 mo 8,7 ma 10 yacrell M HCHBITHIBAEM TAKUM
ke obpaszoMm mociaemoBarenbHOo umcaa: 8,61; 8,62; 8,63; .... HomycTtmm, uro
B mocrenoBaresbaocTr (1) ecth wmcna, Gompmme, wem 8,64, HO HeT wmcen,
6osbiinx, dem 8,65. Torma mesraem Tperbio 3ammch 8,64 u mocTymaeM TakuM
ke obpasom s mpomexyTka oT 8,64 mo 8,65. Ilpomosmxast sToT mpomecc
HEOTPDAHWYEHHO, MBI PUIEM K OECKOHEJIHOU HecaTuvdHOi apobu: 8,64 ..., T.e.
K HEKOTOPOMY JeficTBuTesIbHOMY dnciy. HazoBem ero a m Bo3bmeM ero mpubJiu-
2K€HHbI€ 3Ha4YeHUud C N JeCATHYHBIMHU 3HaKaMHu C HEIJOCTATKOM H C I/I36I)ITKOM.
TMepBoe Ha30BeM (v, BTOPOE — vy, Ilpm 3TOM, Kak m3sectHO (§ 150),

1
10m°
13 criocoba o6pa3oBaHust AEMCTBATEIHHOIO YUCIA (¢ CIELYET, YTO CPE/IA YJIEHOB

nocnezosarenbrocty (1) HeT gmrcest, 6GIBIHX @ ), , HO UMEIOTCS TUCIa, GOIbIITe
a. Ilycth ap — O/IHO M3 TaKUX 9UCe:

/ ’

!
anp < ap < Q.

B cmny Bospacramusa mocienoBarenbHOCTH (1) W OTCYTCTBUS B HEH <IEHOB,
GONBIMUX (¢}, 3aKJI0YaeM, UTO BCE CAEAYIONINe HUJIeHBI II0C/IeI0BATELHOCTH
Qky1, Qki2, ... TAKIKE 3AKIIOYCHBI MEXIY @ U Qp, T.e. ecm m > k, To
oy < m < ol

Tak Kax JeHCTBUTEIbHOE YHCIO0 (¢ TAKKe 3aKJTI0UEHO MEXKIY Qi U O, TO
abCOTIOTHASA BEIMYMHA PA3HOCTH (i, — ¢ MEHbIIE PA3HOCTH YHCENT vy, U oy Ho

o', — anp = —, cIemoBaTeIbHO,

10 1
|am - a| < W (2)

Takum obpazom, fjis a000T0 3HAYEHUS N MOYKHO YKa3aTh TAKOe 9HUCJIO k, 9TO
npu m > k umeer mMecro HepaBeHCTBO (2). Tak Kaxk Ipu HEOrPAHMYEHHOM BO3-

1
pacranum 1 Jpodb Ton HeOrpaHWYeHHO yObiBaeT, TO U3 paBeHCTBa (2) ciemyer,
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9YTO AEACTBUTENBHOE YUCIO (r eCTh Hpezes mnocienosarensrocTr (1). Takum
06pa3oM, YHuCII0Bast TI0C/Ie10BATeIbHOCTD (1) MMeeT oIpeIesleHHbIA TIpeedt.

231. Ilpenen mepemenHoi#i Besqimumubl. FEcmu nama mocienoBa-

TeJIbHOCTh a1, A2, A3y <y Gy - ooy

TO N-U 4YJIeH ee a, MOXKHO Ha3BaThb MEPEMEHHOW BEJIMYMHON, YHUCIOBOE
3HAYEHWE KOTOPOH 3aBUCHUT OT e€e HOMEpa 7. JDTUM BBIPAYKEHUEM «IIe-
peMenHad BEJINYWHA» YaCTO TOJb3YIOTCA OJd YyHOPOIIEeHUdA pedu. TaK,
BMECTO BBIPAXKEHUS «J/IaHa, OECKOHEYHAs YHCIOBasl MOC/IEI0BATETLHOCTH
a1, G2, A3, «.., Gp, ...», IPUHSATO TOBOPUTDH «JIaHA MEpEeMEHHAsT BEJINYIU-
Ha Gy, TPUHUMAIONIASA MOCTEI0BATEIbHO Dl 3HAUEHUN a1, A2, A3, ...>.
Eciu mosnb3oBaThCst 3TUM CIOCOOOM BBIPAXKEHUS, TO MOXKHO TOBOPUTH HE
0 TIpefiesie TOCIeIOBATEIHLHOCTH, & O Tpejese MepeMeHHON BeTnInHbI.

B rakom ciydae, npeajioxkenue, J0Ka3aHHoe B § 228, MOXKHO BBICKA3aTh
B (bopme: «Bcesikas mepeMeHHast BEJIMINHA, MOXKET CTPEMHUTbHCSI JIAIIb K Ol
HOMY TIpesiey». DTO MPeJIOKEHNEe YaCTO BHICKA3BIBAIOT TAK: «ECJIU JIAHDI
JIBE TIEPEMEHHbBIE BeJIMYWHbBI Ay, U by, IPUYEM BCE 3HAYEHUs MEPBON PABHBI
COOTBETCTBYIOIIAM 3HAYEHUSIM BTOPO: a3 = by az = by, a, = by, ..., TO
IpeJies IepBOi BEJTUYUHBI, KOHEYHO, €CJIN OH CYIIECTBYET, PABEH IMPEey
BTOPOI#i», NJIK KOPOYE: «ECJIH JIBE TIEPEMEHHBIE BEJIMYUHBI DABHBI, TO PABHBI
¥ UX TPEJEIIBI».

Mpengoxkenne (§ 229) o mpeiesie BO3pacTalOIel YUCIOBON HOC/e-
JOBATETBHOCTH MOXKHO BBICKA3aTh TaK: €CAU NEPEMEHHAA BEAUNUHG Oy
603pACMGEM C 603PACNAHUEM HOMEPA T U 8 MO IHCE 8PeMA OCMAEMCH
MEHDULE HEKOMOPO20 NOCTMOAHHO20 YUCAA, TO IMG NEPEMERHAA BEAUYUHG

umeem npede.
JimHa OKpy>KHOCTH

TTorsiTne 0 mpenene JacT BO3MOMKHOCTH TOYHO OINMPEIEIHTH, YTO MBI
noApa3syMeBaeM MO, JJIUHON OKPY?KHOCTH. IIpemBapuTeshbHO ITOKAKEM
CITEYIOIIAE JIEMMBI.

232. Jlemwma 1. Bunyxaasa aomanas (ABCD, puc. 231) meno-
we ecakol dpyzoti nomanoti (AEFGD), obsematoueti nepsyro.

Broipakenus «00beMIIONIag TOMAHAST,
«obbeMsIeMasa JJOMaHas» UMEIOT CJIeryTo-
HIUIA CMBICII.

IIycrs npe joManbie (Kak T€, KOTOPBIE
u300parkeHbl y HAC HA DPHUCYHKE) UMEROT
OIHM U Te 2Ke KOoHUbI A u D u pacnoio-
JKEHbI TAKUM 0OpPA30M, ITO OJHA JIOMAHAS
(ABCD) Bcst JIEXKAT BHYTPU MHOTOYTOJIb-
Puc. 231 HIKA, OOpPA30BAHHOIO PYroH JIOMAHOI

u orpeskoM AD, coemuHsOIM KOHIIBI A
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u D; Torjga BHEIIHsIsI JIOMaHas HA3BIBAETCsI OO'bEMIIIONIEl, & BHY TDEHHSISI
JIOMaHas — 0O'beMJIEMOI.

Ipeacrour nokazarh, uro obbemieMas jomanas ABCD (eciu ona
BbINyKJIast) KOpoue BCsakoil obbemitomieii suanu AEFGD (Bce paBHO —
BBIILYKJIOH WJIM HEBBIMYKJIOWH), T. €. 4TO

AB+BC+CD < AE+ EF + FG+GD.

IIponoszkuM CTOPOHBI BBIMTYKJIOH JIOMAHOM TaK, KAK YKA3aHO HA PUCYHKeE.
Torga, mpuHAB BO BHUMAaHUE, YTO OTPE30K NPAMOI MeHbIIle BCSKOM JIO-
MAaHOH, COeTMHSIONIEN KOHITBI OTPE3KA, MBI MOXKEM HAIMMUCATh CIeLYIONIne
HEpaBEHCTBA:

AB + BH < AE + EH;
BC +CK < BH + HF + FG + GK;
CD < CK + KD.

CJI0K¥M TOWIEHHO BCE 9TH HEPABEHCTBA W 3aTe€M OT 00enx dacreit
MTOJIyY€HHOTO HEPABEHCTBA, OTHUMEM
Bcriomoraresibubie orpesku BH u CK;
nanee, 3ameans cymmy EH + HF or-
peskom EF u cymmy GK + KD or-
peskoM G D, IOty 9uM TO HEPABEHCTBO,
KOTOpPOe TpebOBAJIOCH JOKA3aTh. A B
BamvMeuanue. Eciu 661 00beM- Puc. 232
JjemMasi JIMHUSI He ObLIa BBIMYKJION
(puc. 232), TO U3IOKEHHOE TOKA3ATETHCTBO HEJIb3sl OBLIO Obl IPUMEHHTb.
B sTom cityuae obbeMiieMast JJOMaHasi MOXKET OKa3aThCs U OOJIbIle 00beM-
JIIOMIEH.

233. Jlemma 2. ITepumemp 8uINYKAO20 MHO20Y20ABHUKG
(ABCD) menvue nepumempa 6cak020 0pYy2020 MHO20Y204bHUKA
(MNPQRL), obsemarouezo nepsewiti (puc. 233).

Tpebyercss nqoKa3aTh, 4TO

AB+BC+CD+DA<LM+ MN + NP+ PQ+ QR+ RL.

IIponozkuB B 00OMX HAIpPaBJIEHHUSAX OJHY KaKyl-HUOYyIb cTOpOoHYy AD
BBIMTYKJIOTO MHOT'OYTOJIbHUKA, MPUMEHUM K JoMmanbiM JjuHusiMm ABCD
u ATMNPQRSD, coemuusiionium touku A u D, jieMMy TpeabIIyIinero
maparpada; moayIruM HEPABEHCTBO:

AB+BC+CD < AT+TM+ MN+ NP+ PQ+ QR+ RS+ SD.
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Puc. 233 Puc. 234

C gpyroit cropoHbl, Tak Kak orTpe3ok ST wmenbine jgomanoit SLT, To
MOYKEM HAIUCATh:

TA+AD+ DS <TL+ LS.

CJI0KVM TMOWIEHHO 3TH JBa HEPABEHCTBA W OTHUMEM OT 00enx dJacteil
Bcnomorarenbubie orpe3ku AT u DS; nanee, 3amenus cymmy 1L +
TM orpeskom LM u cymmy LS + RS orpeskom LR, momydwm TO, 9TO
TpebOBAJIOCH JI0KA3ATh.

234. Ompepesienne JJIMHBI OKPYXKHOCTH. Bruinem B IaHHYO
OKPY¥KHOCTH (puc. 234) MPaBUIIbHBI MHOIOYTOJLHUK, HAPUMED IIECTH-
YTOJIbHUK, W HA KaKOW-HUOy b npsiMoit M N (puc. 235) OT/I0KUM OTPe30K

Puc. 235

OP;, paBHbIil IEPUMETDY TOTO MIECTUYTOJbHUKA (HA HAILIIEM PUCYHKE 9TOT
mepuMeTp n300paKeH 10 HEJOCTATKY CBODOIHOTO MECTa B YMEHBIIEHHOM
Buzie). YIBOUM Tenepb YUCJIO CTOPOH BIUCAHHOIO ILIECTHYTOJbHUKA, T. €.
BMECTO IIECTUYTOJIbHUKA BO3bMEM ITPABUIBHBIN BIUCAHHBIH 12-yroJbHUK.
Haitnem Takke ero mepuMeTp U OTJIOKUM €ro Ha Toit ke npamoit M N ot
T0oi1 ke Touku O; mycTh TOrAA NOAydnTcst OTpe30K O Py, KOTOPbBIH JOMKEH
ObITH GostbItie O Py, TaKk KaK BMECTO KaxKJI0 CTOPOHBI MIECTUYTOJTbHUKA, MbI
Ternepb GepeM JIOMaHyIO (U3 ABYX CTOPOH 12-yrosibHUKA), KOTOpas JJIMH-
Hee IPsSMON. YIBOMM CHOBA YUC/IO CTOPOH BIMCAHHOTO 12-yrOJIbHUKA, T. €.
BO3bMEM Terephb MPABUJIbHBINA 24-yTONBHUK (Ha PUCYHKE OH He YKa3aH),
HaiiileM ero mepumMerp u oryoxkuMm ero Ha M N ot Toii ke Touku O; MbI
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mostyanmM Torgaa orpe3ok O Pz, kotopsiit Oyaer 6osbie OP, 10 TOi XKe
npuunte, 1o Kakoit O P, 6ombire OP; .

Boobpa3zum, 910 TaKoil TPOIECC yABOCHUSI U OTKJIAbIBAHUS EPUMET-
POB TPOJOIKAETCS BCe majiee u majee. 1orga Mbl MOJYyIMM HEOTDAHU-
YEeHHYIO IocienoBareabHocTh nepumerpos OP;, OP,, OP;, ..., KOTO-
pasi IBJISIeTCs BO3pAacCTaloleil nocjiefoBarebHOCThi0. OHAKO BO3pacTa-
HUE 3TO He MOXKeT ObITh HEOIDAHMYEHHBIM, TAK KAaK MEPUMETDP BCSKOTO
BIIMCAHHOTO MHOTOYTOJIbHUKA (BBIMYKJIOrO), KAKOBO ObI HH OBLIO YHCIO
€ro CTOPOH, BCErja OCTAETCH MEHbBINe MePUMeTpa JI0O0TO ONMUCAHHOTO
MHOTOYTOJIbHUKA (KaK ero oobemtolero). Bemegacreue 31oro nostyyenHast
MOCTIeIOBATEIbHOCTD MEPUMETPOB MPABUJIHLHBIX BIIMCAHHBIX MHOTOYTOJIb-
HUKOB UMeeT ONpeiesieH bl peen (§ 229). Dror npeesn u MpUHUMAIOT
3a IUHY OKpyKHOCTH. Takmm 00pa3oMm, Mbl MPUHUMAEM CJIEIyIOIIee
ompeesie HUE: 3a OAUHY OKPYACHOCTNY NPUHUMAEMCA MOM Npede,
K KOTROPOMY CMPEeMUMCH (Npubiudtcaemcs) nepementvil nepumemp npa-
BUABHO20 MHOZ0Y20ADHUKG, BNUCAGHHOZ0 8 IMY OKPYAHCHOCTID, K0200 YUCAO
CMOPOH €20 HEOZPAHUMEHHO YIBAUBLEMCA.

3 aMedaHHUeE. MO)KHO JOKa3aTh (MI)I OITyCKaeM 3TO ,HOKaBaTeJIbCTBO), qTo
IIpeaes dTOT He 3aBUCUT OT TOro, C KaKOro MHOTOYT'O/JIbHUKA Mbl HAYUHaEM yIBOe-
HHE. Boﬂee TOTO, MOKHO T0Ka3aTh, YTO €C/JIU JaKe€ BIIMCaHHbIE MHOTOYTOJIbHUKHA
u He OyIyT IpaBU/IbHBIE, BCE XK€ IEPUMETPBI UX CTPEMSITCS K TOMY K€ CaMOMy
npenesny, Kak U IepuMeTpsl IIPpaBUJ/IbHBIX MHOI'OYI'OJIbHUKOB, JIMIIb 6bI TOJIBKO
CTOPOHBI WX HEOTPAHWYIEHHO YMEHBUIANCH (M, CI€IOBATEIBHO, THCIO CTOPOH WX
HEOTPAHUYIEHHO yBeHI/I‘{I/IBaHOCb) IyTEM JIU YABOECHU A, KaK MbI 3TO IIPEAII0Iaraan
JIJTsi TIPABUJIBHBIX MHOT'OYTOJBHUKOB, HJIH TI0 KAKOMY-HUOYIb HHOMY 3aKOHY (MBI
OIIyCKaeM 3TO ,I[OKaBa.TeIII)CTBO).

Takum 06pa3om, [ KaxK A0 OKPYKHOCTH CYIIECTBYET CBOI €TMHCTBEHHBIH
mnpenes, K KOrTopoMy CTPEMUTCH IIepUMeTD BIIMCAHHOI'O BBIITYKJIOTO MHOI'OYI'OJIb-
HHUKa, KOr'Ja CTOPOHBI €ro HEOTPDAaHUYICHHO YMEHBIIAITCH; IIpeaesl 3TOT U IIPpU-
HUMaeTCd 3a AJINHY OKPYZKHOCTH.

C D
D E
/\ m
A B A B

Puc. 236 Puc. 237

PapubiM obpazom 3a qMHY KaKOH-HHOYIb myru OKpyxRuOCTH AB
(puc. 236) npuHUMAaeTCs NPEAE, K KOTOPOMY CTPEMHUTCH MePEeMEHHbIMH
MepUMeTp JIOMAHOI JIMHUU, BIUCAHHOW B 3Ty JAYTy U HMeOleil ¢ Heil
OIHM M Te K€ KOHIbI, KOIJA YHUCJIO CTOPOH JIOMAaHOW HEOIDAHWYEHHO
YIBaUBAETCH.



186 Iz IV. ITIPABIJIBHBIE MHOT'OYI'OJIBHIKI

235. Honymmenusi. Jljisi OpoCTOTHI M3JIOKEHWsSI Mbl NpUMeEM 0e3
J0Ka3aTeNIbCTBA CAEAYIONINe, TTOYTH OYeBUIHBIE, TTPEITOKEHHUSI:

Humna ayru okpyzkuocTu: 1) Goavwe cmsazusarouet: ee ropdu,, HO
2) menvuwe nepumempa 6caKol A0Manol AUNUY, ONUCAHHOT 0KOAO IMOT
dyeu u umerowets ¢ neli odnu u me oice Konyw, (puc. 237).

236. Joxa3aTeJbCTBO TUX IPEIJIOKEHUN.

1) IIycte ACB (puc. 236) — ayra okpyxuoctd u AB — crarusaiomast ee
XOpIa; TPedyeTCs I0Ka3aTh, 4TO JIyTa OOJIbIIE STOH XOPJIbI.

HpeﬂHOHO}KI/IM, 9TO B AYTY MBI BIIUCBIBa€M IIPDABUJIbHBIE JIOMaHbIE€ TaKWUM
obpa3oM: mepBasi JIOMaHasl IyCcTh Oyaer cocrasiena u3 aByx xopa AC u CB;
BTOPYO JIOMAHYO [TOJIy YMM Iy TEM Y IBOEHUSI YUCIIa CTOPOH IIEPBOM JIOMAHO; 3TO
oyner nomanaa ADCE B, cocTosinas U3 9eThbipeX XOP/I; TPEThIO IOMAaHY IO IOJIy-
YUM yJIBOEHUEM YHCJIa CTOPOH BTOPOI JIOMaHOi; OHa GyZeT COCTOSITh U3 BOChMU
xopa. Boobpasum, 9To 3TOT MPOIECC YIABOECHUS TTPOIOIKACTCA HEOTPDAHUIEHHO.
Torma ¢ KaKIbIM yIBOEHUEM IIePUMETD JIOMaHOM 6y1eT Bce BO3pacTaTh; HAIIPHU-
Mep:

AD + DC + CE + EB > AC + CB,

TaK KaK

AD+DC >AC u CE+EB>CB.

BestencrBre sToro mpenes, K KOTOPOMY CTPEMHUTCS TOT IIEPUMETD, IOJIKEH

ObITH GOJIBIIE TIEpUMETPa MEPBO JIOMaHOH, T.e. Gonbuie cymmbli AC + CB,

¥, 3HAUWT, JOJKEH ObITh W momaBHO Oosbire xopasi AB. Ho mpemen ator
npuHuMaercs 3a muuHy ayru AC B, 3naquT, 3ta ayra 6osbire xopasl AB.

2) IlycTh OKOJIO [yrW OIMCAaHA KaKasi-

C HUOY b NOMaHas JuHAS (TIPABUIHHAS KA

HeIpaBU/IbHAs — BCe paBHO) (puc. 237). Ecim

m n KOHIIBI JIOMAQHOM COBIIQIAIOT C KOHIIAMH J1y-

TH, TO 3Ty AyTy MOXKHO PacCMaTpPUBATHh KaK

CyMMY HECKOJIBKHX JIyT, U3 KOTOPBIX KaxK1asl

00beMIIeTCsT JIOMAHOMN, COCTOSIIEN TOTBKO U3

ABYX 0TPe3KOB npsMoit. [lycTs ogma u3 raknx

A p  dacreit 6yaer myra AB (puc. 238). Joxaxenm,

970 JJIMHA STON ayru MeHbine cymmbl AC +

C B, KOTOPYIO MBI JIjIsi KPATKOCTH 0603HAIUM

onHOM O6ykBoit S. [ljs1 MoKa3aTeIbCTBA BO3b-

MeM BCIIOMOTATeIbHYIO JJOMaHyI0 AmnB, KOTOpas IOy YUTCs, €CJIA MBI CPEKEM

yron C kakuM-HUGYAb OTPE3KOM MPAMON MmN, He MepPeCeKAa I UMCda

¢ nyroit AB (4ro BCerma BO3MOXKHO, €CJIM JIOMaHas OIMCAHA, T.€. COCTAB-

JleHa m3 KacareabHbrx). O6GO3HAYMM [IMHY 3TON BCIIOMOTATENbHON JIOMAHON

AmnB 6yksoit S1. Tak kaxk mn < mC + Cn, 1o S1 < S.
JlokaxkeM Terepb, YTO Ipeies, K KOTOPOMY CTPEMUTCs II€PEeMEeHHBIH Iie-

Puc. 238

PUMETDP MPABUJIBLHON JIOMAHOHN, BIMCAHHON B ayry AB, npu HeOrpaHWYeHHOM
YJIBOGHUHU HYKCJIa CTOPOH JIOMAHOM He MoxKeT ObITh Gosbire S1. O6o3HaUUM 3TOT
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npenen 6yksoit L u gomyctum, uro L > S). Tak kak mepeMeHHbIH mepuMeTp
npUBIUKAETCS K CBOEMY Ipefeny KaK yTOJAHO OJM3KO0, TO PAa3sHOCTh
Mexay L m 5TUM mepuMeTpoM MOXKET CIenaTbhCs MeHblie pasnocta L — Si;
TOTJa, 3HAYKT, TEPUMeTD BIHCAHHON JIOMaHOH caenaercs 6osbine Si. Ho sto
HEBO3MOZKHO, TaK KaK BCdKad BBINYKJ/Iad JIOMaHad JIMHWUA, BIIUCaHHAd B AYyTY
AB, ectb 06 beMaeMas IO OTHONIEHUIO K oObeMmIonieil jjomanor AmnB
u noromy oHa Menblre S1. CienoBaresbHo, HeIb3s pomycturhb, uro L > S. Ho
torga L momkuO ObITh My MeHbIne S, WM B KpaiiHeM ciaydae pasuo Si. Ho
Tak KaK S1 < S, TO ¥ B 3TOM ¥ B JPYroM Cjaydae JOJKHO ObiTh: L < S, 4ro
u TpebyeTcss JOKa3aTh.

237. HaxoxgeHne AJUHBI OKPY>KHOCTH. s 3TOM e MOXKHO
MOTB30BaThct POPM YO y B OEHH A, KOTOPYIO MBI BBIBETH PAHb-
uie (§ 224), 1. e. dbopmynoii:

2 2 2 a?
ay, = 2R —2R\/r 0

Ecau pagunyc R npumewm 3a 1, To bopmysia sta npumer 6osiee mpocToit

BUJI:
2
a

a3, =2—21/r2 - -

O6o3Hadast, 0 TPUHATOMY, Yepe3 @, CTOPOHY MPABUJIHLHOIO BIIUCAH-
HOTO MHOTOYTOJIbHUKA, UMEIOIIEr0 N CTOPOH, OyaeM umerhb: ag = R = 1.
IIpumenssi popmysy yaBOEHUsI, HAXOIUM:

1
a§2:2—2,/1—1:2—x/§;
2 2
a242:2—2\/1—a4£; a2y =2—2 1—% T

Ilonoxkum, ¥TO MBI IpeKpaTuin yiaBoeHue Ha 96-yrospHuKe. UTOOBI 1O-
JIVYUTDH €ro MEePUMETP, HAJI0 CTOPOHY YMHOXKUTH Ha 96. DTOT mepumerp
MOXKHO MPUHATH 3a MPUOJINKEHHOE 3HAUYeHue IJIUHbI OKpyKRHOCTH. O60-
3HAYUB €r0 YepPe3 Pgg U BHITIOJHUB BHIYUCICHUS, HAMIEM:

Ppos = 6,2820638.. . ..
IIpu pamuyce, pasHOM R, IOy dmM:
pog = R -6,2820638..., wnmm pgg = 2R - 3,1410319....

O6o3Ha"ast MJIUHY OKPY>KHOCTH OYKBOM C';, MbI MOy YUM JIJIsT Hee puiJIu-
KeHHY10 hopmyTy:
C =2R-3,1410319....

Ecu 661 MBI peKpaTHIIN MPOLIECC YIBOeHUs HA 192-yroJbHUKE, TO TOJY-
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YU OBl AJId JJIUHBI OKPY2KHOCTHU Oosiee TOUHOE 3Ha4YeHue, MMEHHO:

C =2R-3,14145247 . ...

IIponoskast mpotece yaBOeHusI, MOKHO MOJIYYaTh [Jisl AJINHBI OKPYZKHO-
ctu Bce Hosiee u Oosiee TOUHbIE 3HAUEHUS.

238. OTHoleHUEe JIMHBI OKPY2KHOCTHA K auameTpy. Paccma-
TpUBas TPOIECC HAXOXKJEHUs IJIMHBI OKPYKHOCTH, MOYXKHO 3aMETUTh,
9TO YHUCJIO, HA KOTOPOE HYXKHO YMHOXKWTH THAMETDP, YTOOBI MOIY4UTH
JUIMHY OKPYKHOCTH, HE 3aBHCUT OT BEJIUYUHBI CAMOTO IWAMETPA, TaK
9TO €CJIM MBI HAILIWA, 9TO [JINHA, KAKOW-HUOYIh OKPY2KHOCTH DaBHA ee
JIMaMeTpy, YMHOXKEHHOMY Ha HEKOTOPOE YUCJIO, TO U JAJINHA BCIKOM APYToii
OKPYKHOCTH OyJeT paBHa ee JHaMEeTPy, YMHOXKEHHOMY Ha TO JKe camMoe
YUCITO.

B camowm pmesie, BO3bMEM 1Be OKPYKHOCTH: OIHY paauyca R, apyryio
pagmyca r. JInury mepBoii oKpyKHOCTH 0603Ha4uuM depe3 C, AjIvHYy BTO-
poit — depe3 c. Briumem B KaxKIyi0 U3 HUX MPABUJIbHBIN MHOTOYTOJbHUK
C OJIHUM W TEM XKe YHCJIOM CTOPOH U OyJeM yIBauBaTh YUCIO CTOPOH
KaKJI0TO W3 ITUX MHOTOYTOJbHUKOB.

O6o3uaunM 4epe3 P, mepeMeHHbI MepuMerp MPABUILHOIO MHOTO-
YTONBHUKA, BIUCAHHOTO B MEPBYIO OKPYKHOCTD, U Y€pe3 P, MePEeMeHHbIH
MepUMeTp MPABUJILHOIO MHOTOYTOJbHUKA C TEM K€ YUCJIOM CTOPOH, BIIH-
CAHHOTO BO BTOPYIO OKPYZKHOCTbD.

B cuny meopem, mokazaHHbBIX B § 218, MBI MOXKEM HATHCATh:

P. _ pn Pn _pn
E = 7, HJINn ﬁ = E
Ilepemennsbrii nepumerp P, umeer npepaesom ajuny C epBoit OKpy K-

HocTu. IlepemenHblii nepuUMeTp p, HMeeT MPEIeJOM JJIUHYy C BTOPOH

OKPYZKHOCTH. A TIOTOMY M3 PABEHCTBA —= = P BBITEKAET £ S
y ' Y 2R _ or 2R _ 2r

(88 228 u 231). Takum 06pa30OM, MbI MOXKEM CKa3aTh, 9TO0 OTHOTIIE -
HUEe JIAUHBl OKDYXHOCTH K €€ IHWaMeTpPy €CTh YHUC-
JO MOCTOSAHHOE JJs BCEX OKPYyXKHOCTeEI.

9TO HOCTOSIHHOE YHCJIO NPUHATO 0003HAYATH IPEUecKoil OyKBoii m*).

MbI MOkeM, TakuM o6pa3oM, ajg JyuHbl C' OKPY’KHOCTH HAIWCAThH
TaKylo hopMyIy:

C=2R-7 wm C =27R.

JokazaHo, 9TO YHCIO T ABJISAETCS YUCIOM WPPAMOHATBHBIM, U, 3HAYNT,
OHO He MOKeT OBITh BBIPAXKEHO TOYHO HUKAKUM DAIMOHATIBHBIM YHCIIOM.
Ho ero npubnuzKkeHHbIE 3HAUEHUS MOXKHO HAXOANTH DA3ITUYHBIMU CIIO-

*) O6o3nadeHue 3TO BBEAEHO, IO Beell BeposTHOCTH, B XVIIB. BykBa m (mu) ectsb
HaYaJgbHAsA OyKBA TPEYECKOTO CIOBA TEPLYPELe (OKPY?KHOCTD).
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cobamu ¢ Kakoil yromHo To4HOCTHIO. [IpuHsaB mepumerp BnmcanHoro 96-
YTONBHUKA 32 TPUOIHAKEHHYIO [IJINHY OKDPYKHOCTH, MBI TOJYYUM JIJIsi T
npubnkenHoe 3Hadenue 3,14 ¢ HeAOCTATKOM U ¢ TOYHOCTHIO 110 0,01. DTa
TOYHOCTb JJIs TPAKTUIECKUX IeJIell MOYTH BCeraa J0CTaToqHa. B caydasax
OCO6eHHOﬁ TOYHOCTH MOZKHO JOBOJIBCTBOBATBHCA TAKUM HpI/I6JII/I}KeHHbIM
sHadenueM (¢ u3bbiTKOM): 7 = 3,1416.

Yuenbie, MOIL3YsICh YCOBEPIIIEHCTBOBAHHBIMU CIIOCOOAMHY, BBIYUCIIAIIN
7 C TOYHOCTBHIO, JAJIeKO NPEBOCXOJIAIIEH BCAKHE PaKTUYecKne TpeboBa-
Hust (Tak, anrmiickuii Mmaremaruk Illenkc B 1873 r. Hamen 707 mecarnd-
HBIX 3HAKOB YUCIa T*).

Tlone3no 3ameTuTh, uto eiie B 111 B. 710 H. 3. 3HAMEHUTBIN CUPAKY3CKUit
reomerp ApxuMmes Halles Jyis T O4eHb IpocToe 1ucio 227, t.e. 3Yz. Do
YUCJIO HECKOJIBKO 60JIee T M PA3HUTCS OT HErO MEHee YeM Ha 2 ThICSIIHbBIX.

[Ipwu pertiernn reoMeTPUIECKUX 33729 YACTO BCTPEIALTCS YHUCII0, 00paT-
HOE YHCITy T, T. . paBHOe 1pobu Y. TlonesHo 3anoMHUTE HECKOIBKO Iudp
9TOTO YUCIIA:

1 =0,3183098....
T

239. HduwuHa ayrm, comep2kainieii n rpaaycoB. JljuHA OKpYKHO-

cru ecth 27 R, 3HauuT, ajwHa nyru B 1° paBHa % = %; CIIeTIOBATE h-
HO, JJIWHA § AYTH, cofep:Karieil n°, BbIpa3uTCs TaK:
mRn
= T80

Ecnu nyra seipakena B munyTax (n') mam B cekyngax (n''), To miuna ee
ONpENENsIeTCs COOTBETCTBEHHO (hopMymamu:

7mRn wRn

*T180-60 ™™ °T180-60-60°
rae n — 4Yucjio MI/IHyT nJjin CeKyHﬂ,.

*) s 3amOMHHAHHA JOBOJBHO JJIMHHOTO Dsifia HHMP, BBHIPAXKAIONMX YHCIO T,
MOXKHO IIOJIB30BATHCSA CAEAYIOMUM (DPAHIY3CKAM JABYCTHIIAEM:

Que jaime & faire apprendre

Un nombre utile aux hommes!

MM CJTEYIOMUM DYCCKAM (IPHAYMAHHBIM ITOKOHHBIM IIDENOJABATENEM CDEJHEH KO-
siel 1TTeHpokoM):

Kro u myTs u cKOpo moxemnaer (b)

ITu y3uars ynciao yx (b) 3H a e T (b)!

Ecan Beimucars B psag umciaa OyKB, 3aK/IIOYAIONUXCS B KAXKJIOM CJIOBe 3THX (dpas
(manmcaHHBIX HO CTapoit opdorpaduu), TO MOLYIUM [JIs 7: HPUOIMIKEHHOE HYUCIO
(¢ u3bbrTROM), 3,141596536, BEpHOE 1O OAHOI MOJIOBHHBI AECATHOUILIMOHHOM.
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240. 3 anadga. Bunucaums ¢ mownocmovio do 1 mm paduyc maxoti
oxpyoichocmu, dyza xomopot, codepocausasn 81° 21'36" ) pasna 0,452 m.
O6parus 81° 21'36"” B cekyHnpl, nosyunm ducyio 292896.

W3 ypaBHenust 7R - 292896
452 = ————
045 180 - 60 - 60
HAXOIWM: 0,452-180-60-60 1
= = — =0,318 (m).
2928967 m
241. 3 amgadva. Onpedesumsp wucao epadycos dyau, diuna Komopot
pasra paduycy.

SamenuB B GopMysie, ONpEAEIIonell JIUHy AYTH B n° , BEIUIUHY S
Ha R, monyuum ypaBrenue:

OTKYZ2

180° 1
= = 180° - —= 180° - 0,3183098 = 57°,295764 = 57°17'44" 8.

nO

0
3aMeTuM, UTO /IyTa, P aBHa s PAJAUYCy, HA3BIBAETCS P & TH & H O M.

YIIPAKHEHU A

1. Toka3arh, 9TO0 B ABYX KPyraX OTHOIIEHWE [IEHTPAJIbHBIX yIJIOB, COOTBET-
CTBYIOIIUX [IyraM, MMEIOIIMM OJWHAKOBYIO JJIMHY, PABHO OOPATHOMY OTHOIIE-
HAIO PaJAyCOB.

2. Ha okpywxHOCTH B3sTa TOUka A W depe3 Hee mpoBeseHbl: auamerp AB,
CTOPOHA MPABUJIBHOTO BIMCAHHOTO mectuyroibianka AC m xacarenpuas MN.
13 nenrpa O onymern Ha AC nepuneHauKy/asp U [IPOJIOJIZKEH 10 [I€PECeYeHUs
¢ xacarenapHoi B Touke D. OT 9T0if TOYKHM OTJIOXKEH II0 KacaTejabHOU (depe3
touky A) orpesok DE, pasubiii Tpem pammycam. Touka E coemuneHa ¢ KOH-
uoMm puamerpa B. OmnpenennTb, Kak BeuKa MOTPEIIHOCTb, ecjau npsiMyio BE
BO3bMEM 3a JJIVMHY II0JIyOKPYKHOCTH.

3. Ha nmamerpe HaHHOI MOIyOKDYKHOCTH IIOCTPOEHBI [B€ DaBHBIE IIOJIy-
OKPYKHOCTH, U B Ty 9aCTb IJIOCKOCTH, KOTOPas 3aK/II0YEHA MEXK Iy TPeMsI I10JIy-
OKDYKHOCTSIMHU, BIIUCAH Kpyr. Jloka3aTh, 9T0 AuaMerp 3TOro Kpyra OTHOCUTCS
K JWaMeTPy PaBHBIX IOJIYyOKPYXKHOCTEH, Kak 2:3.

4. Beramcaurh B rpajycax, MUHYTaX W CEKyHJaX Iyry, PaBHYIO CTODOHE
KBaJpaTa, BIIMCAHHOIO B 3Ty OKPYXKHOCTb.

5. BeraucouTs ammay 1° 36MHOTO 9KBATOpa, MPUHUMASA PAITAYC 3€MJIA PaB-
weiM 6400 KM.



T'nasa V

N3MEPEHUE I1JIOIIIA JIEI

1. IINIOITAAM MHOTOYTOJIBHIKOB

242, IlousaTue o turomaam. KaxKaplii ©3 HAC UMEET HEKOTOPOe
TIpe/ICTaBJIeHUE W3 TTOBCEIHEBHOMN KU3HU O TLIOIMIAIH.

MbI 3aiiMeMCst yTO‘{HeHI/IeM IIOHATUA O IIJIOIIaJdu (bI/II‘ypr n yCTaHOB-
JIeHreM CriocOOOB ee M3MEepeHusi.

243. OcHOBHBIE JIOOyINEeHUs O IUIOINAAAX. BejauynHa dacTu
IJIOCKOCTH, 3AaKJIIOYEHHOW BHYTPHM MHOTOYTOJbHUKA WJIM KaKOW-HUOYIb
JPYTOi TIOCKO 3aMKHYTON (DUTypBI, HA3BIBAETCS IIOMIAIBIO 3TOM (bury-
DBIL.

Mpbr ctaBuM mepes; co0o#t 3aa9y HAMTU /ST 9TON BEJTMIUHBI BhIParKe-
HUe B BHUJE HEKOTODPOI'O 4YMCIA, T.e. 33Jady HalTU YUCI0, U3MepsIollee
IJIOMIAb.

IIpu stom wmbr Tpebyem, 9TOOBI COOTHOIIEHWE MEXKIY ILIOMAIIMU
buryp u duciaMu, X U3MEPSAIONIAMHA, YIOBIETBOPSIO CJIEIYIOIIIM yCIIO-
BUAM:

1) uncsa, U3MepSOIINe IIIOMAM IBYX PABHBIX (DUTYD, JOJIKHBI OBITH
PaBHBI MEXKIy CODOIA;

Puc. 239 Puc. 240
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2) ecnn nmanHasi durypa pasbura Ha Heckosibko uacreit (M, N, P,
puc. 239), COCTABISIONIMX KaxKAasi 3aMKHYTYH (DUTYpy, TO YUCIO, W3-
MepsIoITee IJIOMAAb Beell (GUryphl, AOKHO OBITH PABHO CyMMe YHCEI,
U3MEPAONIUX IIJIOUIAIN OT/IEIbHBIX ee JacTeid.

Bameudanue OTHOCHTEIHLHO TOC/IEIHET0 TPeOOBaHUS HEOOXOAMMO Ce-
JIaTh CJIeIyIOlIee BaxKHOe 3aMedanwe. I1omaam Mbl ©3MepsieM [0JI0KUTEIbHBI-
MU 9YUCJIaMHA.

Ho cymma nByx mosioxkuresbHBIX 4uces Beerga Oojibliie KaxK/I0ro U3 Ciia-
raembix. IloaroMy, 9TOOBI MOXKHO OBLIO NPUHATH YCJIOBUE 2-€, HEODXOIUMO,
9T00bI U IO GUuryp obagaim COOTBETCTBYOMUM CBOcTBOM. [losicHmM
sro. ITonoxkum, 4ro, pa3dus maHHyO GUrypy HA HECKOJIBKO dacTeil, Mbl OyaeMm
[IEPECTABJIATH TH YaCTH U MOJYydYaTh TAKUM 00pa3oM HOBbIE (Gurypsl (momo6HO
ToMy, KaK Ha puc. 240 nepememennl sactu A m B). Crnpamusaerca: HeIb3s N
IIyTeM HTUX [IEPECTAHOBOK MOJIYYHUTH TaKyio MUrypy, KOTOPas MOIJIa Obl LIeJIu-
KOM YMECTUTHCsl BHYTDH IepBOHa4ajbHOi (urypsr? Eciu 661 910 0Ka3aaoch
BO3MOKHBIM, TO IIOJIyIHJINCH OBl aABe (DUTypHI, JiesKallue OJHA BHYTPH IDYTO,
[IpUYEM YHCIIa, M3MEPSIIOIINE UX IJIOMIAIHN, B CUJLY YCI0BUSs 2-10, ObLIN ObI pABHBI
MeXIy CODOIA.

Takum 06pa3om, GuCII0, H3MEPSIOIIEe TIOMA/Ib BCE (DUTYPHI, 0KA3aI0Ch OB
PaBHBIM YHCTY, U3MEPSIOMEMY ILIOMAIb JTUITH> HEKOTOPOH YacTH 3TOU (PUTYPHI,
T.e. cymMMa Obuia Obl paBHA OJHOMY W3 CJAraeMbIX, YTO HEBO3MOXKHO JIJIst
[I0JIOXKUTEJIbHBIX Yuces. CremoBaTesibHO, B 9TOM CJIy4Yae yCIOBHE 2-€ He MOIJIO
661 ObITH TIPUHATO. BriepBble 06paThil BHUMaHME HA 3TOT BOIIPOC WTAJIbIHCKUI
maremaTuk denosbr (1881). HeBO3MOXKHOCTD yKa3aHHOM BBINIE TIEPECTAHOBKH
JacTeil (purypsl npuHEMaIach BHaYasIe KaK HEKOTODBIM IIOCTYJIAT, HO IIO3/HEee
9Ta HEBO3MOXKHOCTH ObLIa crporo gokazana Ilypom, Kunmuurom, Ilarynos-
ckuM U 'mibbeproM. D10 CBOMCTBO ILIOmaieii Guryp u Jejaaer BO3MOXKHBIM

MIPUHSATHE YCIOBUS 2-TO.
Durypbl, UMEOIINE PABHBIE TIOMIAIHN, TPUHATO HA3BIBATH PABHOBEJIH-

knmu. Konewano, papable purypbl Bcerga u pPaBHOBEJNKH, HO DABHOBEJIH-
kue Gurypsl MoryT ObITh HEpaBHBIME (KaK T€, KOTOpble N300parkeHbl HA
puc. 240).

244. Tlousatue o6 maMepeHuu mwiaomiagu. lng u3mMepenus mio-
AN JAHHOM (DUTYPHI MPEXKE BCErO BHIOMPAIOT €IUHUILY IJIOMAINA. 32
TAKyI0 €IWHWIy OepyT MJOoma/b KBa-
JApaTa, y KOTOPOrO CTOPOHA DaBHA JIM-
_J_Jf HeliHOM eduHUIE, HAIPUMED OJTHOMY
METpPY, OIHOMY CaHTHMeTpy H T. 1. [l
duryp mpocreifirero TUIa MOXKHO TTOTY-
9UTH Mepy IJIOIIAIN CAeAYIOmnuM 00pa-
3oM. HaksajipiBaeM euHUILY TITOMIAH
Puc. 241 Ha U3MepAEeMYIO IIOIAIb CTONBLKO pas,

CKOJIBKO 3TO BO3MOXKHO. DTO MOXKHO
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chesaTh sl HEOONBIINX ILIOMIAJeH, KOTOpble MOYKHO HAYEePTUTHh HAa
Oymare Mpu MOMOIIY [IPO3PAYHON MUJIIMMETPOBOI OyMaru, pas3ieaeHHOl
PaBHO OTCTOAIIMMH TapaJLIeIbHBIMU NIPAMBIMYU HA MaJleHbKHE KBaJIPAaThI,
MpUHATHIE 338 equHuIly mwiomaau. Jomyctum, uro Ha durypy, miomaib
KOTOPO#l HAJI0 M3MEPUThH, HAJOXKEHA TaKasi CeTh KBaJAparoB. lorma, eciu
KOHTYD JIaHHO# (DUTypbI TPEICTABIIsIET CO0O0# JToMaHyo uauto (puc. 241),
CTOPOHBI KOTOPO#l COBNAJAIOT C YACTAMH NPAMBIX JUHUN, 00pa3yIonux
CeTb KB3IPATOB, TO YHCJIO KBAJIPATOB, JIEXKAIIUX BHYTPpU (DUTYPHI, COCTA-
BUT TOYHYIO Mepy U3MepAeMOil IJIOMIAIN.

B peiicrBuTesbHOCTH M3MEPEHUE ILIOMIQJIEN TPOU3BOAUTCSA HE IIyTeM
HaKJIaJbIBAHUA €IUHULBI IJIOIIQIN UJIW €e JIOIH, a KOCBEHHBIM IIyTeM,
MOCPECTBOM U3MepeHHsI HeKOTOPbIX JuHwuii dpurypsl. Kak ato gemaercs,
MBI YBHIUM U3 CIEAYIOMUX maparpados.

245. OcHoBaHUe U BBICOTA. YCIOBUMCS OJIHY U3 CTOPOH TPEYTO/Ib-
HUKA WU MapaIeIOrPaMMa Ha3bIBATH OCHOBaHUEM 3TuX (DUryp, a mep-
MIeHIUKYJIAP, ONYIIEeHHBIN Ha 3TY CTOPOHY U3 BEPIIUHBI TPEYTOJIbHUKA WU
13 KaKOH-HUOYIb TOYKHM ITPOTHBOIIOJIOXKHONW CTOPOHBI MAPAJIeIorpamMma,
Oy/ieM HA3bIBATH BHICOTOM.

B mpsmoyrosbHEKE 33 BBICOTY MOXKHO B3STh CTOPOHY, HMEPIIEHINKY-
JAPHYIO K TOH, KOTOpad NMPUHATA 38 OCHOBaHUE.

B Tpamenum ocHoBaHHsIME HA3BIBAIOT 00€ MapaJlIebHBIE CTOPOHBI,
a BBICOTOI — OOIINI TIePIIeHAUKYJISP MEXK/1y HUMHU.

OcHoBaHUe U BBICOTA TPSIMOYTOJIbHUKA HA3BIBAIOTCS €r0 M3MEPEHMUSI-
MHU.

246. Teopewma. Iiowadsb NPAMOY20AbHUKG PABHA NPOU3-
8edeHul0 e20 OCHOBAHUS HA BbLCOTNY.

IDTO KPATKOE MPEJIOKEHIE HAO TOHUMATD TaK: YHCJI0, BHIPAZKAIONIEe
TUIOIMIAIb TPAMOYTOIbHUKA, B KBAJPATHBIX €IMHUIAX, PABHO TPOW3BE/IE-
HUTIO YUCEJI, BRIPAXKAIOIINX OCHOBAHUE W BBICOTY €TI0 B COOTBETCTBYIOIINAX
JIMHENHBIX eIUHNIIAX.

IIpu nokazaresbCTBE MOTYT IPEICTABUTHCS TPH
caydJad:

1) [J7vHBI OCHOBaHWS W BBICOTHI (M3MeEpEH-

HBbIX OJHOM M TOH Ke eNUHUIEH) BBHIPAKAIOTCH
LeJIbIMHU YUCJTAMHU. h
Ilycrs y maHHOrO mpsiMOyTONbHUKA (pHUC. 242)

OCHOBAaHHE PABHO IEJIOMY YHCIy b JIMHEHHBIX €/11- K
HUI[, & BBICOTA — IEJIOMY YHUCIYy h Tex e eau-
uui. Pazgenmwum ocnoBanme wHa b u BhICOTY HA h Puc. 242

PaBHBIX 4acTell, IPOBeJeM dYepe3 TOYKH JIeJIEHUs
PAI NPAMBIX, APAJIIETIBHBIX BBICOTE, U IPYTOH Pl
MPSIMBIX, TAPAJJIeTbHBIX OCHOBaHUIO. OT B3aMMHOTO TE€PECEYeHUsT ITUX
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NpsIMBIX ODOPA3YHOTCA HEKOTOPbIE YeThIPEXyTrOJbHUKUA. BO3bMeEM KaKOii-
HUOYIb OJMH W3 HUX, HAIPUMED YETHIPEXYTOJbHUK k (MOKPBITHIA HA
pucynke mrpuxamu). Tak Kak CTOPOHBI 9TONO YeTHIPEXYIOJbHUKA, IO
ITOCTPOEHUIO, MAPAJIETbHBI COOTBETCTBYIOMINM CTOPOHAM JAHHOTO MPsi-
MOYTOJIbHUKA, TO BCE YIJIbI €70 MPIMbIe; 3HAYUT, 9€THIPEXYTONBHUK k €CTh
npsiMoyrosibHUK. C APyro# CrOpoHbI, KaxK1asi CTOPOHA ITOrO MPSIMOYTOJIb-
HUKA PABHA PACCTOSHUIO MEXKIY COCETHUMU TapPaJLIeTbHBIMU TPIAMBIMU,
T. €. paBHA OJHON ¥ TOI Ke JUHEHHON eIuHUIEe. JHAYUT, TPAMOYTOJTBHUK
k mperncrasisier cobOoi KBaapaT, & WMEHHO, Ty KBaJPATHYIO €IWHUILY,
KOTOpas COOTBETCTBYET B3ATOH JIMHEHHON exuuuie (ecjau, HampuMmep,
OCHOBAHHE M BbICOTA ObLIM W3MEpPEHbI JIMHEHHBIMU CAHTUMETPAMHU, TO
IJI0IA/Ib KBaaApaTa k eCTh KBaJApaTHBIA canTuMerp). Tak Kak cKa3aHHOe
00 OJHOM YEeTHIPEXYTOJIbHUKE CIIPABEJIMBO U JIJI BCSIKOIO JIPYroro, To,
3HAYNT, MPOBEIEHUEM YKA3AHHBIX MAPAJIEIbHBIX MPIMbIX Mbl pa30uBa-
€M BCIO TIOMIAIh JTAHHOTO TPSAMOYTOJIbHUKA HA, KBAIPATHBIE €IWHUIIBI.
Haiinem ux umcimo. O4eBUIHO, 9TO Psif MPSIMBIX, HapaJlie/IbHBIX OCHOBA~
HUIO, pa3fesseT MPsSIMOYTOJbHUK HA CTOJHKO PABHBIX TOPU30HTAIHHBIX
[IOJIOC, CKOJIBKO B BBICOTE COIEPXKHUTCS JIMHEHHBIX eIuHHI], T.€. Ha h
paBHbIX 0J10¢. C APYroit CTOPOHbI, Psifl TPSIMBIX, MaPAJIIEIbHBIX BHICOTE,
pa30buBaeT KaXKIYI0 TOPU3OHTAJIBHYIO IMOJOCY HA CTOTHKO KBAIPATHBIX
€IMHUI], CKOJIbKO B OCHOBAHHUU CONEPIKHUTCS JUHEHHBIX €IUHUII, T.€. Ha,
b KBaJpaTHBIX €IUHUIl. SHAYNT, BCEX KBAJIPATHBIX €IUHUIL OKaXKeTCs b - h.
Takum obpazom,

TJIOMIATh TPSAMOYTOIbHUKA = bh,
T. €. OHA PaBHA TPOU3BEJIEHUIO OCHOBAHUS HA BBICOTY.
2) I 7ivHbl OCHOBAHMSI U BBICOTHI (M3MEPEHHDIX OJHON M TOM JKe eJuHu-
1eii) BBIpaXkKaTCd NPOOHBIMYU YUCTAMHU .
IlycTb, HapUMeEp, Y SAHHOIO MPAMOYTOJIbHIKA,

1

OCHOBaHUE = 35 = 5 JUHEHHBIX €INHMUIL,

23
BbICOTA = 4— = 5 TOU Ke eqUHUIIHI.

)

IIpuBens npobu K OAMHAKOBOMY 3HAMEHATEJIIO, [TOJIY IAM:
46
10

Hpumenm Yjg nomo snumeiinofi equHuNBL 33 HOBYIO €MHUILY [JIHHBL
Torma MBI MOXKeM CKa3aTh, YTO OCHOBAHWE COHEPXKUT 35 ITUX HOBBIX
eJIMHMIIL, & BbICOTA 46 TexX YKe eIUHUIL. JHAYUT, 0 JIOKA3AHHOMY, B CJIy4ae
1-M, oA s NPAMOYTOJIbHIKA PaBHA 35 - 46 TaKMX KBAJAPATHBIX €IUHHUII,
KOTOpBIE COOTBETCTBYIOT Y100 HOBO# emunune amuus. Ho sTa KBagpar-

OCHOBaHHE = 1—0, BBICOTa =
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Hasl eIMHWUIA COCTABJISET YACTh KBAIPATHON eJIMHUIIbI, COOTBETCTBYOIIEH
MpeKHel JIMHEHHOW eIMHNIIE; 3HAYWT, MJIOIIA/Ib TPIMOYTOJBHUKA B TIPEXK-
HNX KBaJAPATHBIX €INHUIIAX PaBHA:
35-46 35 46 1 4
00 =10 10 °3 %5 (KBaIpaTHBIX €UHUIIL).
3) OcHoBaHuWe 1 BBICOTA (MM TOJBKO OJHO M3 ITHUX M3MEDEHWii) Hecous-
MEpUMBI C eIUHUIIEH JIJTUHBI, U, CJIEJIOBATEIHHO, UX JIJIHHBI BHIPAKAIOTCSI
UHPDPAaOHOHAJBHBIMHA YUCJTaMHU.
B sTom caydae MOXKHO JOBOJBCTBOBATHCS MPUOJINKEHHBIM PE3YJIbTa-
TOM W3MEPEHUsI TIOMIAIN C JKEJAeMON CTENeHbI0 TOYHOCTH.
Ho moxHO m B 3TOM ciydae HaiTH
TOYHYIO MEpy IJIOmaau MTPAMOYTOJIbHU- D2 C2
ka. [lycrs gnuna ocnoBanus AB npsmo-
yrombuuka ABCD (puc. 243) Bbipaxa-
€TCsl UPPAIMOHAIBHBIM YUCIOM (U, & [IJIsI
BBICOTBI AD — MppaIoHaIbHBIM YHCIIOM
B. Kaxmoe u3 3TUX 4YHCES MOXKET ObIThH
MPEJICTABJIEHO B BuIe OECKOHEYHON Here-
puoanyeckoil mecsituanoii apobu (§ 150).
Bosbmem nmpubnmKkeHHbIE 3HAYEHUS ITUX
YHCEs B BUJE JIECATUIHBIX Ipobeii ¢ n me- y B (BB,
CATUYHBIMU 3HaKaMU CHa4daJ1a C HeJOCTaT- a —>
KOM, 3aTeM C u3bbiTKOM. [Ipubsmkennbie
3HAYEHUs] C HEJOCTATKOM OOO3HAYUM dYe-
pe3 ay, (#7s1 mepBoro uucna) u By, (17151 BTOPOro 9mucia), a IpuOIHKeHHbIE
3HAUYEHHUs] ¢ U3OBITKOM COOTBETCTBEHHO 4epe3 a, u (! . OmiokuM Ha
ocuoBanuu AB ot Touku A cHadasia oTpe3ok ABj, duc/ieHHAs BEJIMIUHA
KOTOPOTO PABHA (lp, 3aT€M OTPE30K A By, dncjieHHasi BEJIMIUHA KOTOPOTO
paBua « . OueBugno, AB; < AB u ABy > AB. OmnoxnMm, Jajee, Ha
Boicore AD or Ttouku A orpesku ADy u AD,, 4nceHHbIE BEJIUIUHDI
KOTOPBIX DaBHbI COOTBETCTBEHHO [, u (). OueBmmmo, AD; < AD
n ADy > AD.
IMocrpornM j1Ba BeoMoraTe bHbIX TpsMoyrosbauka A By Cy Dy u ABsCy Do,
Y KazKI0ro M3 HUX OCHOBAHWE W BBICOTA BBIPAXKAIOTCA PAIllMOHAJIbHBIMA
YUCTIAMU:

D C
D, C,

B

Puc. 243

AB; = ay, 2:O‘Ina AD; = By, ADQ:ﬂ;z'
ITosTOMY, COTIACHO JOKA3aHHOMY B CIydae 2-M,

wiomans AB1C1 D1 = anfy,

al Bl

momaab AByCy Do
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Byznem renepn yBenumumBaTh T HEOTPAHWYEHHO. B TakoMm ciydae a
U a! OyayT MMETb TpeNes oM WMPPAIMOHAJBHOE YUCIO « a uucia [,
u ! OyayT uMeTh TpeesioM WppalpoHaibHoe ynciao . IIpoussenenus
XKe apfp, W alfl, KaK W3BECTHO M3 ajreOpbl, MMET OO mpeer,
Ha3bIBaeMblIii pon3BeaHueM uncen o u $(§ 154).

droT 06wt npenen npoussenenuii oy, Sy, u al 81, T. e. mpoussenenne
afl, ¥ IpuHUMAIOT 3a Mepy mwiomaau npsMmoyroabuuka ABCD. Jlerko
HEIOCPEICTBEHHO YOEAMTHCs, UTO 3T MEpa YJOBJIETBOPSET TEM JBYM
YCIOBUAM, KOTOPBIM JOJKHO YAOBJIETBOPATH YUCI0, UMEIOIIEe TLIOMIAIhH
(§ 243), umenno: 1) uucia, U3MEPLIOIINE TJIOMIAINA PABHBIX MPAMOYIOJIb-
HWKOB, DaBHBI; 2) € MPSIMOYTOJIbHUK pPa30OUTh HA HECKOJBKO MPSIMO-
YTOJIBHUKOB, TO YHCIO, W3MEPSIOIIEe IJIOMALb BCEro MPsIMOYTOJbHUKA,
Oy1eT paBHO CyMMe YHCEJT, H3MEPSFONIUX TLIOMIAIN COCTABIISIFONINX MPSMO-
YTOJIbHUKOB. T&KI/IM O6paBOM, U B 3TOM CjIydae IJIoIadb OTPAMOYTOJTbHUKA
PaBHA TIPOM3BENCHUIO OCHOBAHUS HA BBICOTY.

247. Teopewma. ILnowads napaaseaozpamma (ABCD, puc. 244
u 245) pasra npouseederuro OCHOBAHUSL HA BbLCOMY.

Ha ocrosauuu AD (Ha TOM ¥ APYTOM PUCYHKE) OCTPOUM MPSIMOYTOJTh-
nuk AEF D,y koroporo cropona EF' cocraBisier MpoaoIzKeHne CTOPOHDI
BC.

HpI/I 3TOM MOTYT NPEACTABUTHCA ABa CIIyvad:

1) cropona BC nexur Bre cropoubl EF u 2) cropona BC yacTbio
cosnagaer ¢ EF (neppblit ciyuaii u3obpaxken Ha puc. 244, Bropoii — Ha
puc. 245). JIokazKkem, 9TO U B TOM, U JAPYTOM CIIydae

mromans ABCD = nnomagu AEFD.

Ecau napasresorpaMu 1omoiHuM TpeyronbHuKOM AF B, a mpsaMOoyTroib-

E F B C E B F C
— I ’
T 4’
h # h ":"
= | 7
D Y A D
4 b —>‘ =< b >

Puc. 244 Puc. 245

HUK JIOMOJHUM TpeyroibHukoM DFC, To MBI TIOJIyYHUM OJHY U TY K€
rpanenuto AECD. Tak Kak JOMOJNHSIONINE TPEYrOJbHUKA PAaBHBI (OHU
HUMEIOT TI0 /IB€ CTOPOHBI W YTy, 3aKJIIOYEHHOMY MeXK/y HUMH, COOTBET-
CTBEHHO PABHBIMH), TO MAPAJLIIETIOrPAMM U MIPSAMOYTONbHUK JOJXKHBI ObIThH
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pasuoBesiuku. Ho mmomans AEFD = bh; cienoBaresbHO, U ILIOMIAIb
ABCD = bh, npudem b MOXKHO pacCMaTPUBATh KaK OCHOBAHUE MapaJijie-
sorpamma u A — KakK €ro BBICOTY.

248. Teopewma. ITaowads mpeyzoavrnura (ABC, puc. 246)
PABHA NOAOBUHE NPOUIBEIEHUA OCHOBAHUS HA SbBLCOMY.

ITposeaem BE||AC u AE||BC. Torpa nony4anm napasienorpamm AEBC,
IO Ib KOTOPOTO, TO JoKa3anHoMmy, pasta bh. Ho miomans AABC
cocrassisier osiosuny 1wiomaau AFEBC'; cienoBaTenbHO,

miommangs AABC = bh.

Bameganmue. Jlerko ybemuThCs, 9TO BCAKUI TPEYTOJHHUK PA3JIaraeTCs
HA JaCTH, HepeMelleHneM KO TO Dbl X MOXKHO 00Pa30BATh IPSAMOYIOJIb-
HUK, MMEWIUHA OJMHAKOBOE C TPEYIOJBLHUKOM OCHOBAaHWE W BBICOTY, BIBOE
MEHBILYIO BBICOTHI TPEYTONbHUKA (puc. 247).

B
E B
K ’/D E\‘ L
h
A

b ¢ A C

Puc. 246 Puc. 247

249. Cunencreusa 1) Tpeyzosvhuru ¢ pasHbMU OCHOBAHUAMU

U PABHBLMU BBLCOMAMU PAEHOGEAUKU.

Ecnu, nanpumep, sepimuny BAABC (puc. 248) Gyaem nepemernarh
o TpsiMoii, mapasenbHoii ocHoBauuio AC, a OCHOBaHHME OCTaBUM TO K€
camoe, TO TLIOIIA/Ib TPEYTOJIbHUKA He OyJeT U3MEeHATHC.

Puc. 248 Puc. 249




198 I'n. V. UBMEPEHUE TLJIOIIIA JTEN

2) ITiowads NPAMOY20AbHOZ0 MPEY20AbHUKGE PAEHE NOAOBUHE NPOUS-
6edenus €20 KAMemos, Nomomy 4mo 00uH KAMEM MONCHO 63AMb 34
ocnosanue, a dpyzoli — 3a GbLLCOMY.

3) Haowade pomba pasna nososune npoudsedenus e2o duazonaned.
HeitcrBurensho, eciu ABCD (puc. 249) ecrb poMmb, TO €ro nuaroHaJu
B3aMMHO MEPHeHIUKyaapHbL. [losToMy

1
mwiomans AABC = §AC’ -OB

1
mromans ANACD = §AC’ -OD

mromans ABCD = %AC- (OB+0OD) = %AC’ -BD.

4) ITrowadu deyxr mpeyzorvHUKO8 OMHOCAMCA KK NPOUIBEIEHUA UT
o0cHo6arul Ha 6vicomov, (MHOKUTED 1/2 COKPAIIAeTCst).

250. Teopewma. Iaowads mpaneyuu pasra npoussedeHuro
NOAYCYMMBL OCHOBAHUU HA 8BLCOMY.

Iposens B Tpaneuuu ABCD (puc. 250) nuaronanb AC, Mbl MOXKEM
paccMaTpuBaTh ee IJIOMAab KaK CyMMY IUIOMAAeNd IBYX TPEYTOJIbHUKOB
CAD u ABC. Ilostomy

momians Tpanemun ABCD = %AD -h = %(AD + BC) - h.

Puc. 250

251. CuaepxncrBue. Eciu MN (puc. 251) ectb cpeausisi JuHUS
Tparenuu, To, Kak ussecrto (§ 99),

MN = %(AD + BC).

II
ovTOMY mnomans Tpanernyuu ABCD = MN - h,

T. €. NAOWLA0b MPANEYUU PAGHA NPOU3sedenuto cpedHeti AUHUY HA GbLCOMY.
DTO Ke MOXKHO BHUIETHh U HEIOCPEJICTBEHHO u3 puc. 251.
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252, Teopema. Iaowadv 6cako20 onucaHHO20 MHO20-
Y204bHUKA PABHA NPOU3BEIEHUIO NEPUMEMPA HGE TOAOBUHY Pa-
duyca.

Coenunue uenrp O (puc. 252) €O BCeMH BEPUIMHAMH ONUCAHHOIO
MHOTOYTOJTbHUKA, MBI Pa3ZeIMM €ro Ha TPEyTOJbHUKH, B KOTOPBIX 34
OCHOBaHHMsI MOXKHO B3sITh CTOPOHBI MHOTOYTOJIbHUKA, & 3& BBICOTHI —
PaJIUyC Kpyra.

00603Ha9MB 3TOT paauyc depe3 R, Oymem nMerh:

1

mromans AAOB = AB - §R, momans ABOC = BC - §R U T. .

CiiegoBaresibHO,

1 1
wiomans ABCDE = (AB+ BC +CD + DE + EA) - §R =P §R,

rae OykBoit P 0bo3HaYeH MepuMeTp MHOTOYTOJbHUKA.

CunencrBue. Iliowads npasusbH020 MHOZOY2OADHUKE PAEHA TPO-
U36e0eHUN NEPUMEMPE HA NOAOBUHY ANOPEMbL, NOMOMY “MO 6CAKUL
NPABUALHLT MHO20Y20ADHUK MOIHCHO DPACCMAMPUBAMD KAK ONUCAHHBLU
0KO0A0 KPY2a, Y KOMOopozo paduyc ecmv anopema.

253. Ilmomaak HeNpPaBUJIBHOTO MHOTOYToJibHUKA. JIsi Haxo-
KJECHUSA TJIOMAN KaKOro-HuOyIb HEMPABUILHOTO MHOTOYTOTbHUKA, MOZK-
HO €ro pas3OuTh Ha TPEYTONbHUKY (HAIPUMED, JUATOHAJISIME ), BBIYUCIUTH
TLIOIMIAIb KazKJ0TO TPEYTOIbHUKA B OTAETBHOCTH U PE3YIbTATHI CIOKUTh.

254. 3agaua. [locmpoums mpeyzorvruk, pasrosesurut danHo-
my muozoyzoavhury (ABCDE, puc. 253). Kakoii-uuby b AHArOHATIBIO

c u C
4 a= ...."n
A D

B D B

Eesss e

R F y E G
A E N
Puc. 252 Puc. 253

AC otcekaem ot manuoro Muoroyronbauka AABC. Yepe3 Ty Bepuiny
B 31010 TpeyrojibHuKa, KOTOpast JIEKUT MPOTUB B3ATON JUATOHAJIM, IPO-
BoguM npsamyio M N||AC. 3arem npoposikum oiny u3 cropod EA wnwm
DC, npuiexaliyx K OTCeYeHHOMY TPEYTOJIbHUKY, 10 MepecedeHus C mpsi-
Mot M N (na pucyske mpozposkena cropona EA). Touky nepecedenust
F' coemmuum mpsimoii ¢ C. Tpeyrompuukun CBA u CFA paBHOBenwku,
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Tak KaK y Hux obmiee ocHoanme AC, a Bepmuubl B u F' nexar Ha
MPsIMOii, MapaJiJIeIbHONM OCHOBaHWIO. KCau OT JAHHOrO MHOIOYTOJBHUKA
oraenum AC B A u Bmecto Hero npuiioxkum pasrosenukuiit emy ACF A, o
BeJIMYHWHA IJIOIOAAW HE U3MEHUTCHA; CJI€A0BATEJIBHO, ﬂaHHbIﬁ MHOT'OyTOJIb-
HUK PABHOBEJUK MHOTOYroabHUKY FCDE, y KOTOPOro, 04€BUIHO, YUCTIO
yTJIOB HA €IMHWILY MEHbIIe, 9eM y JAHHOIO MHOTOYTOJbHUKA. TakuMm ke
IPUEMOM MOKHO YMCJIO YIJIOB Oy YEHHOIO MHOTOYTOJIbHUKA YMEHbIITUTh
ellle HA eIUHUILY W MPOIOJIKATH TAKOE MOCIEI0BATEIbHOE YMEHBIIIEHUE 0
TeX Mop, NOKa He mosyduTcs Tpeyroibiuk (FCO Ha HaleM PUCYHKE).

255. Bamxaaga. Iocmpoums xkeadpam, pasnosesurut darnomy
MHO20Y20ADHUKY.

Cuauajia npeoOpa30BBIBAIOT MHOTOYTOJIHHUK B PABHOBEJUKHN Tpe-
YyTOJIHUK, a 3aTeéM 3TOT TPEyroJbHUK — B KBaJpar. IlycTh OCHOBaHUE
U BBICOTA TPEYTOJbHUKA b U h, a CTOpOHA MCKOMOro KBajpara x. Torma
IUIOIIAIb TIEPBOTO paBHA —bh, a BTOpOro 2;
CJIEJIOBATEIBHO, 2

1 1
§bh:x2, OTKy 2 §b:x:x:h,

T.€. T €CTb CpEeIHss MPONOPINOHATHHAL
B 5 \C MEK Ty 1/2b u h. BHaunt, cTOpoHy KBazapa-
-<——c'—>]<—b'1| Ta MOXKHO TIOCTPOUTH CIIOCOOOM, YKA3aHHBIM
a panbine (§ 190) nnsa HAXOXKAEHWS CpeuHed

Puc. 254 HOPOHOPITHOHATILHOM.

Bameuanue. [IpeobpaszoBanue JAHHONO MHOTOYTOJHHUKA B TPE-
YTOJIbHUK He Bcerja Heobxoaumo. Hampumep, eciu pedb uaer o mpeob-
PA30BaHUU B KBAJIPAT JAHHON TPAIENnu, TO TOCTATOYHO HAWTH CPETHIOI
MIPOIIOPIMOHAJIBHYIO MEZKIy BBICOTOH Tpalleluu 1 ee CpeIHel JUHNed 1 Ha
MOJTyYEHHOM OTPE3KE MOCTPOUTH KBAJAPAT.

256. Bamgada. Buwucaums naowads S mpeyzosvHuKa, 3HaA
daumst a,b u ¢ €20 CMOPOH.

Iycrs Boicota AABC (puc. 254), onylieHHas Ha CTOPOHY @, €CThb Hg.
Torna

1
S = §aha.
Yrober HaliTu BbICOTY Ay, BO3bMEM paseHCTBO (§ 194):
b =a® + ¢ - 2ac’
U ONpeJIeIUM M3 Hero OTPEe3oK ¢':

,_a2—|—02—b2
2a ’
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N3 AABD naxonum:

222 1
ha:\/CQ— (a +2ca b > :%\/4a2c2—(a2+c2—62)2.

IIpeobpazyem MOIKOPEHHOE BHIPAYKEHUE TaK:

(2ac)? — (a* + & — b*)? = (2ac+ a® + ¢ — b*)(2ac — a® — 2 + b?) =
= [(a® + ¢ + 2ac) — b*][b* — (a® + ¢* — 2ac)] =
=[(a+c)? =0*|[b* — (a—0)*] =
=(at+c+bla+c—b)(b+a—c)b—a+c).

CrietoBaTeibHO,

S = %aha: %\/(a+b+c)(a+b—c)(a+c—b)(b+c—a)*).

Eciu nonoxkum, uro a + b + ¢ = 2p, To
a+c—b=(a+b+c)—20=2p—2b=2(p—b).

TlomobHO 3TOMY
b+a—c=2(p—c);
b+c—a=2(p—a)

Torma

5=V 20220,

S=+vplp—a)p—b)(p—o).

ITO BhIpa’KEHUE U3BECTHO 11071 Ha3BaHueM popmyibl I'epoHa (o nvmenu
Maremaruka ['epona u3 Ajekcanapuu, >Kusiero npudausureabao B 111-11
B. JI0 H.9.).

Yacruawe it canydail. Ilnomans paBHOCTOPOHHETO TPEYTOIHHHUKA
CO CTOPOHOM @ BBIPaXKAETCs Ciemymomeil (popMyJIoii:

*) Tax Kak B TPEYTOJIbHUKE CyMMa JIOOBIX ABYX CTOPOH OOJIbIIE TpeThed, TO BCe
pasuHocT @ +b—c¢, a+c¢c—bu b+ ¢c— a — YucIa MONOKUTEIBHBIE.
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Teopema IIudaropa m ocHoBaHHBIE HA Hel 3agadu

257. Teopewma. Cymma naowadeli keadpamos, nocmpoet-
HBIT HG KAMEMAT NPAMOY204H5H020 MPEY20AHbHUKA, PABHA TLAO-
wadu Keadpama, MOCMPOEHHO20 HA 2UNOMEHY3e 2M020 mpe-
Y20ADHUKQ.

D10 TpeJiokeHne sBisgercs apyroit ¢opmoit Teopembr ITudaropa,
nokasaHHOU panee (§ 191): KBagpar YMC/IA, U3MEPSIONIETO JJIMHY THIO-
TEHy3bl, PABEH CyMMe KBaJPAaTOB YUCEN, U3MEPSIOMINX JJINHbI KATETOB.
JleiicTBUTENIbHO, KBAIPAT YUCIIA, U3MEPSIIONIETr0 JAJINHY OTPe3Ka, U sBJIs-
eTCst MEPOil TIOMIA M KBAIPATA, HTOCTPOEHHOTO Ha 3TOM OTpe3ke. [losromy
reopema § 191 paBHocubHA yKazaHnHOU Teopeme ITudaropa.

IIpuBenem napyroe mokazaresbcTBo Teopembl IIudaropa, ocnoBanuoe
HE HA BLIYUCJCHWM TJIOMIAJeH, a HA HemOCPEJICTBEHHOM WX CPABHEHUH
MeXK Iy coDOii.

Hokazarenscrso (Eskmmma). Ilycts ABC (puc. 255) — ups-

MOYTOJIBHBIN Tpeyroabuuk, a BDEA,
E AFGC w BCK H — kBagparsl, T0-
CTPOEHHBIE HA €0 KATeTaX W FUIOTe-
Hy3e; TpebyeTcsi 10Ka3aTh, 9TO CyM-
D F Ma IJIOImIa el IByX IEePBBIX KBaIPa-
A TOB PaBHa IIJIOIIAQAH TPETHEro KBa-
JApaTa.

G IIposenem AM 1 BC'. Torzma kBa-
npar BCKH pasnenurcs Ha IBa
npsMoyrosbauka. Jlokaxkem, dUTO
npsmoyrosibHuk BLMH paBHOBe-
guk kBampary BDEA, a upsmo-
yromsuuk LCK M paBHOBesNWK KBa-

7 npary AFGC.

H K [Tposenem BcioMoraTeibHbIE MPsi-

vpie DC u AH. Paccmorpum [1Ba

TPEYTOJIbHUKA, IOKPBITHIE HA PACYH-

ke mrpuxamu. ADC B, umenonuii ocaoBarne BD, obiiee ¢ KBaIpaTroMm

BDEA, a seicory CN, paBayto Bbicore AB 3T0r0 KBapara, paBHOBEIMK

nosiopuHe KBagpara. AABH , umeromuii ocaoBanue BH , ob1iee ¢ mpsiMo-

yronbaukoM BLM H, u Boicory AP, paBHyio BbicoTe BL 9TOro mpsimo-

YToJbHUKa, PaBHOBEJINK TTOJIOBUHE €T0. CpaBHI/IBaH 9TU ABa TPEYTOJbHUKA

Mex Iy coboit, Haxogum, yto y Hux BD = BA u BC = BH (kak cTOpOHbBI

kBazpaTa); ceepx Toro ZDBC = ZABH, Tak Kak Kax/Iplil U3 3TUX YIJIO0B

cocrout u3 obmeit yacru ABC u npsiMoro yria. 3HAUUT, TPEYTOIbHUKN

ABH w BDC pasubl. OTcrofa ciieiyer, 94To npsMoyroibuuk BLM H pas-

Puc. 255
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nosesivk KBazipary BDEA. Coenunus G ¢ B u A ¢ k, Mbl COBEPIIIEHHO TaK
JKe JokaxkeM, 1ro npsimoyroabauk LC' K M pasuoBenuk kBagpary AFGC.
Orcioma cienyer, uro kBagpar BCK H paBHOBEIWK CyMMe KBaJpaTOB
BDEA n AFGC.

258. Banmauu. 1) Iocmpoums xeadpam, naowads KOMOPO20
paskra cymme naowadeti 06Yxr daHHLIT K6aIPAMOS.

CrpouM MpsIMOYTOJIbHBINH TPEYrOJBHUK, Y KOTOPOrO KaTeTaMu ObLIN
OBl CTOPOHBI JIAHHBIX KBaApaTOB. KBaIparT, MOCTPOEHHBIN HA TUIIOTEHY3€e
9TOTO TPEYTOJbHUKA, UMEET IO Ih, PABHYIO CyMMe IIJIOMAIeH JaHHBIX
KBaJ[PaTOB.

2) ITocmpoums Keadpam, naouwadb KOMOPO20 PAEHE PAZHOCTIU NAOULG-
deti deyzx dannbiT K6adpamos.

CTpouM IpsIMOYTOIBHBIN TPEYTOIBHUK, Y KOTOPOTO TMIIOTEHY 301 ObLIa
Obl cTOpOHA OOJBINEro W3 JAHHLIX KBAJAPATOB, a KATETOM — CTOPOHA
MEHBITIEro KBajpara. KBajpaT, MOCTPOEHHBI HA IPYroOM KaTere 3TOro
TPEYTONILHUKA, SIBJISIETCS UCKOMBIM.

3) Hocmpoums keadpam, niowads KOMOPO2O OMHOCUMCA K NAOUAOU
daHH020 K6aIPAA KK M : N.

Ha npousBonbHoii npsamoii (puc. 256) orknaasiBaem AB = mu BC = n,
u Ha AC Kak Ha JHaMeTpe OMUChIBAEM MOJYOKPYKHOCTE. I3 Touku B BOC-
craBjsieM nepreHIukyisap BD no mepecedenusi ¢ OKPy2KHOCTHIO. [IpoBes

xopabl AD u DC, mnojaydum npsmo- D
YTOJIbHBINH TPEYrOJbHUK, y KOTOPOrO
(§ 192)
F G E
AD?:DC? = AB:BC =m :n.
m n
A C

Ha xarere DC' 310ro TpeyrojbHUKA B
OTJIOXKUM 0Tpe30K DFE, paBHBbI CTO- Puc. 256

POHE JIAHHOIO KBaJpaTa, U MPOBEEM
EF||CA*). Orpesok DF ectb cToOpoHA
HCKOMOTO KBa/IpaTta, [OTOMY 4TO

DF _AD DF\* (AD\*
pE _DCc " \pE) ~\DC) -

CJIe10BATEC/ILHO,

DF? :DE? = AD? : DC? =m : n.

*) Ecsim cTopoHa JaHHOrO KBaapara 6osbme DC, to Touku F u F GyayT jexarb Ha
npogoskenusix kareros DC u DA.
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OTHolreHne wIoaAei momo6HbIX PUryp

259. Teopewma. IHaowadu d8YyTr Mpey2oabHUKO8, UMEIO-
UWLUT NO PASHOMY Y24Y, OTNHOCAMNCSA KAK NPOU3edeHUs, CTNOPOH,
3AKAOUAIOUUT INU Y2AbL.

ITycrs B Tpeyrombankax ABC u A;B1Cy (puc. 257) yroet A u Ay
PABHBI.

A C 4 C
D 1 D] 1

Puc. 257

IIposens Bbicotst BD u By Dy, O6yaem nMmeTh:

nnomans ABC AC-BD  AC BD
IO db A1B101 o A1C’1 . BlDl - A101 BlDl‘

Tpeyrombuuku ABD u Ay B; Dy nonobuwt (LA = LAy u LD = £Dy),
no3aromy oruortenre BD : By Dy paBHo orHomenuto AB : Ay By; 3aMeHuB
NEPBOE OTHOIIEHUE BTOPHIM, [TOJIY YHM:

mnomanp ABC  AC AB  AC-AB
IIJIOIIA/Ib A1B101 o A101 A1B1 o A101 'A1B1'

260. Teopewma. IHaowadu nodobHbLT MPEY20ALHUKOE UAU
MHO20Y20AbHUKOE OMHOCAMCA KAK KEaAIPAMbL CTOICNEEHHBIT
CMOPOH.

1) Eciu ABC u A; B1C; — nBa nofo6HbIX TPEYTrOJAbHUKA, TO YIJIbL Ofl-
HOT'O PABHBI COOTBETCTBEHHO yIJIaM APyToro; mycth LA = LAy, LB = /B,
n LC = ZC;. llpuvennM K HUM TPETBIIYIIYIO TEOPEMY:

mnomans ABC _ AB - AC _ AB AC ()
IIJIOIIA/Ib A1B101 o A1B1 . A101 o A1B1 A101 ’

Ho u3 momobust TpeyrosibHUKOB Cliemyer:

AB  AC _ BC 2
A1B;  ACr BiCy
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AB

ITosromy B paseHcrBe (1) MBI MOXKEM KazKJIO€ W3 OTHOIIECHHI 15
151

3aMEHUTh JIIOOBIM OTHOIIEHUEM psna (2); ceq0BaTebHO,

W)

womane ABC ( AB\? [ AC \® ([ BC \* _
IO adb A1 B1 01 - A1 Bl - A1 Cl B B1 Cl -
AB>  AC® _ BC?

T A4 B2 T A2 BT

2) Eciu ABCDE wu A;B1C1D,E; (puc. 258) — nBa N0g00HBIX MHO-
rOYrOJIbHUKA, TO UX MOXKHO, KaK Mbl Bujesau (§ 171); pa3ioxkurh Ha ouu-
HaKOBOE YUCJIO TOJOOHBIX ¥ OJMHAKOBO PACIOJIOKEHHBIX TPEYTOIBHUKOB.

Puc. 258
IIycts atu Tpeyrombuuku Oyayr: AOB u A10O1B;, BOC u B10,C,
u 1. 1. COrsacHo OKA3aHHOMY B TIE€PBOil 9aCTU ITON TEOPEMbI, MbI MOJIY-
YHM [IPOHOPIIAK:

mwiromans AOB < AB >2 mwiomaas BOC < BC )2

= U T. L.
miomans A; O By A1 B; )’ mnomans B101C4 B.C, A
Ho 13 1momo6usi MHOTOYTOJbHUKOB CJIEyeT:

AB _ BC  CD
AlBl o B101 o C1D1 B

" OTOMY AB 2_ BC 2_ CcD 2_
<A131> _<B101> _<01D1> S

3HaguT,

nnomans AOB  mnomans BOC mnomans COD

wiomanb A;01 By mwiomans B1O;Cy  wmowans C10. D,

OTKYZIa



206 I'n. V. UBMEPEHUE TLJIOIIIA JTEN

mromaas AOB + mnomans BOC + nnomans COD _
wowanb Ay Oy By + mowans B;01Cy + muomaap C101 Dy
_ mmomans ABCDE ~ AB?
o IJIOIIA b A1 B101D1E1 o AlBlz ’

CanencrBue. Iliowadu npasusbHbs 0OHOUMEHHHLT MHO20Y20AbHU-
K08 OMHOCAMCA KAK K6aIPAMbL CMOPOH, UMY KEAIPAMBL PAOUYCO8 ONUCAH-
HBLET oKpyscHocmeli, uau K6adpamos anogem.

261. 3apnpaua. Pasdesumsd dannoiti mpeyzoivHur Ha m pasHoge-
AUKUT 4acmeti NPAMbLMUY, NAPAANEADHBMU €20 CTNOPOHE.
IIycrtnb, Hanpumep, Tpebyercs pas-
B nemurs AABC (puc. 259) Ha Tpum
\ DPABHOBEJINKHE YaCTH OTPE3KAMH, TTa-
‘ paenbabiME ocHOBaHUIO AC.

[Ipenmonoxum, 9T0 UCKOMbBIE OT-
pe3ku 6ynyr DE u FG. OveBunno,
910 ecau Mbl Haiimem orpe3ku BE
u BG, To ompenensarcs u OTPE3KH
DE w FG. Tpeyronbuuku BDE,

BFG u BAC 1onobubl; 103TOMY

T

/\“Q

Puc. 259
unomans BDE — BE? L, omann BFG  BG?
mwiomwans BAC ~— BC? mwowans BAC ~— BC?’
Ho
niomans BDE 1 . niomans BFG 2
womans BAC ~ 3 mwiomans BAC ~ 3°
CrietoBaTeibHO,
BE® 1  BG 2
Bc2 2 " BT W
OTKyJa
1 1
BE =4/=BC? =+/=BC - BC
3 3
%1

BG = \/%BC’2 = \/%BC-BC.

W3 stux BbIpakeHuit BuauM, 9o BE ecTb cpesHsis MPONOPIHOHAIbHA
vexay BC u 1/3BC’ , a BG ectb cpefHss nmponopuuoHaabHas mexiay BC
u 2/3BC’ . IlosTOoMy TOCTpOEHIE MOYKHO BBITIONHUTH Tak: pasmennm BC Ha
TPY PaBHbIE YaCTU B TOYKaX a u b; onumem Ha BC' MOIyOKPYKHOCTH; U3
a u b Boccraum K BC' neprenaukyispet aH u bK. Xopast HB u KB
Oy/yT HCKOMBIMU CPEHIUMHU TTPOMOPITHOHAILHBIMU; TEPBasi — MEXK/Iy BCeM
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nuamerpom BC u ero tperbeit yactbio Ba, Bropass — mexay BC u Bb,
T.e. Mexny BC u 2/3BC' . Ocraercst ornoxkuTh 311t Xopabl Ha BC oT TOYKH
B, rorga mosyunM uckombie Touku F u G. [lomobHbIM 06pa3oM MOXKHO
pa3aesmTh TPEYTOJIbHUK Ha KaKOe€ YroHO 9UC/JIO0 PABHOBEJIUKUX JacTein.

2. IIJIOIIIAJb KPYTA M ETO YACTEM

262. Jlewm ™ a. ITpu neoepanurernHomM ydeoeHUU YUCAA CTNO-
POH TMPABUABHO20 BNUCAHHO20 MHO20Y20AbHUKA CMOPOHA €20
MooHcem cleaamsvbes Kax Yy200HO MaA0t.

HyCTb 7 €CThb YUCJIO0 CTOPOH NPABUJIBHOTO BIIHUCAHHOTO MHOTOYTOJIb-
HUKA U D — €ro IMepuMerp; TOrJa JJUHA OJHON CTODOHBI ITOr'O MHO-

p
TOYTOJIbHUKA BbIpA3uTCa ApoObio —. Ilpum HeorpaHwdeHHOM yIBOEHWH
n

YHCIa CTOPOH MHOTOYTOJIBHUKA 3HAMEHATeIb 3TOW Apodbu Oyner, odve-
BUHO, BO3PACTATh HEOTPDAHWYEHHO, & YUCIUTENb, T.€. P, XOTsd U OyIer
BO3pacraTh, HO He GecnpenenbHO (TAK KAK IE€PUMETD BCAKOTO BIUCAH-
HOTO BBIIIYKJIOI'O MHOTOYTOJIBHUKA BCET/Ia, OCTAETCS MEHBIINM IIePUMETPa
JI06Oro ONMCAHHOTO MHOTOYTOJIbHUKA). Eciu ke B Kakoi-Hubyab apobu
3HAMEHATeJb HEOTPAHUYEHHO BO3PACTAET, & YUCIUTENb OCTAETCS MEHbIIIe
HEKOTOPO# MOCTOSTHHOW BEJWYUHBI, TO JPOOb 3Ta MOXKET CIEaThCs KaK
YTOIHO MAJION. SHAYHUT, TO JKe CAMOe MOYKHO CKa3aTh O CTOPOHE TPABHIIb-
HOTO BIMCAHHOTO MHOTOYTOJIbHUKA: TIPY HEOTPAHUIEHHOM Y/ IBOEHUHU YUCIIA
CTOPOH OHA MOXKET CHENaThCA KaK YI'OJHO MAJIOW.

263. Cuaepncrsue. [lycrb AB (puc. 260) ecrb cTOPOHA MPABUIIb-
HOTO BIUCAHHOTO MHOTOyrojbhuka, OA — pamumyc u OC — anodema.
"3 AOAC uaxomnm (§ 50):

0OA—-0C < AC,

AO -0C < %AB.

Ho npu HeorpannvenHOM yIBOEHUN YUCIIA, CTOPOH

NIPaBWJIBHOI'O BIMCAHHOI'O MHOI'OYT'OJIBHUKA CTO- A " B
POHA ero, Kak MbI cefiuac J0Ka3aju, MOXKET CIe- D
JIAThCs KAK YTOJHO MaJioif; 3HAUUT, TO YKe CaMoe
MOXKHO ckazaTh u 0 pazuoctu OA — OC. Takum
00pa30oM, TIPU HEOTPAHUYEHHOM YABOEHWU YHC/IA CTOPOH IMPABHJIBHOTO
BIIMCAHHOTO MHOTOYTOJIbHUKA, PAZHOCTNG MeHCOY pPaduycom u anopemot
MODICEM. COCAAMBCA KK Y200HO MAA0T. DTO JKe MOKHO BBICKA3ATH JIPY-
UMM CJIOBAMHU TaK: MPW HEOTPAHWMYEHHOM YIBOEHMM YUCJIA CTOPOH TIpa-
BUJILHOI'O BITMCAHHOTO MHOTOYTOJIbHUKA Npede, K KOmopomy Cmpemumcs
anogema, ecmov paduyc.

Puc. 260
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264. ILlmomaapk kpyra. Buuiem B KpyT, paanyc KOTOporo o60o3Ha-
ynM R, Kakoi-HUOY b MPaBWIbHBIN MHOTOYTroJabHUK. [IycTh
IJIOMIAb ~ 9TOTO  MHOTOYIOJbHUKA OyZer ¢,
epuMerp " " " P,
amodema, a.
Msr Bugenu (§ 252, ciaeacTBre), YTO MEXKIY STUMH BEJTUUUHAMHU €CTh
TaKasi 3aBUCAMOCTbD:

" " "

1

¢=3p-a

Boobpa3zum Temeps, 9TO 9UCI0 CTOPOH ITOTO MHOTOYTOTHHUKA, HEOT DA~
HUYEHHO yaBauBaercsd. Torua nepumerp p u anodema a (CienoBaTeabHO,
U TJIOWIAE §) OYAyT yBEJIUIUBATHCS, TPUYEM TIEPUMETD OyIeT CTPEMUTD-
csl K mpefienty, npuauMaeMomy 3a minHy C oKpy»KHOCTH, anodema Oyer
CTPEMUTBCS K TIpeIesy, paBHOMY paanycy R kpyra. U3 aroro ciemyer, 9to
TJIOUIa b MHOT'OYTOJIbHUKA, YBEJINYIUBAACH TIPU YABOCHUN YUCTIa CTOPOH,

Oy/1eT CTPEMUTHCS K TPEIENLy, PABHOMY §C’ -R. Ilpenen 3TOT MpUHUMAETCST

3a YMUCJIEHHYIO BEJIMYWHY IJI0mMaau kpyra. Takum obpazom, 0003HAYMUB
IJIOIIA b Kpyra OYKBOil k, MOXKEM HAMUCATH:

K= 50 ‘R,
T. €. NAOWA0L KPY2a PABHAE NOAOSUHE NPOUIBEIEHUA OAUHDL OKPYHCHOCTIU
Ha paduyc.
Tak kak C' = 27 R, TO

K = %%R-R: TR?,

T. €. NAOWadb KpYy2a pasna keadpamy paduyca, YMHONCEHHOMY Ha OMHO-
wenue dAUHbL OKPYHCHOCTU K Juamempy.

265. Cuaepctue. [Lrowadu kpy208 omnocamcs, Kax K6adpamot
paduycos usu duamempos.
HeiicrBurenbro, ecin K u K Gyayr niomaiu JByX Kpyros, a R
u Ry — WX paJnychl, TO
K =nR?

Kl = WR%,

OTKY 1A
K _wR® R 4R*> (2R)’

K, 7R} R} R} (2R.)*
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266. 3Bamgaua 1. Bowucaums naouads kpyza, 0Auna OKPYAHCHO-
CMU KOMOPO20 PasHa 2 M.
Jljist 3TOTO TpeIBapUTEIbHO HAXOIUM paauyc R u3 paBeHcTBa:

2R = 2,

OTKYZIa

R=21=03183....
T

3arem Ompeies M IIIOMAIb KPYTa;

2 1\ 1 2
K=nR"=7n(—-] =—-—=0,3183...m".
™ ™
267. 3apnmaua 2. IHocmpoums xeadpam, pasHosesukuli daHHOMY
Kpyay.

DTa 3a/1a4a, M3BECTHAS IO/ HA3BAHUEM K Ba P aTy P bl K Py ra, He
MOXKEeT OBITh PeIleHa Py MOMOIIY NUPKYJAd U guHeiiku. /leficTBuTensHO,
ecm 0603HaYMM OYKBOH & CTOPOHY HMCKOMOIO KBajpata, a OykBoil R
paanyc Kpyra, TO MOJy9uM ypaBHEHUe:

z? = 1R?,

OTKYa
TR:x=x:R,

T.€. & €CTh CPEeHsIsI IPOMOPINOHATBHAST MEXK/Ty MOTYOKPYKHOCTBIO U Pa-
nauycom. CrieoBaTeIbHO, €CTH U3BECTEH OTPE30K, JJTHHA KOTOPOro paBHA
JIJTHHE TOJIYOKPYKHOCTH, TO JIETKO TOCTPOUTH KBAJPAT, PABHOBETUKHIA
JIAHHOMY KpYTY, ¥ OOpaTHO, €CJIi W3BECTHA CTOPOHA KBaJpaTa, PaBHO-
BEJINKOTO KPYT'Y, TO MOYKHO TIOCTPOUTH OTPE30K, PABHBINA MO JJIHHE I0-
syokpyzxkuocTr. HO ¢ MOMOIIBIO TUPKYJIsh W JIMHEHKH HeJlb3si MOCTPOUTH
OTPE30K, JJINHA KOTOPOTO PABHSJIACH OBl JJIMHE MOJYOKPYKHOCTH; CJie-
JAOBATEJIbHO, HEJIb3d B TOYHOCTU PEINUTH 3a/1a9y O MOCTPOECHUUN KBaJApaTa,
PaBHOBEIUKOTO KPyTy. [IpubsimkeHHOe perrenre MO2KHO BBITIOJHATD, €CJIH
MpeBaApUTETHLHO HAWTH TPUOIMKEHHYIO JJIUHY TIOJYOKPYKHOCTH U 3aTeM
MMOCTPOUTH CPEHIOK MPOMOPINOHAIBHYI0 MEXKIY OTPE3KOM 3TOM JJINHBI
" PAIYCOM.

268. Teopewma. Ilnowadsv cexkmopa pasHa npoussedeHuro
daunbl €20 dyau HA NOA0BUHY PAdUYCa.

ITycrs ayra AB (puc. 261) cekropa AOB conepxut n° . OueBumHo,
YTO MJIOMIA/Ib CEKTOPa, Jyra KOTOPOro COJepHUT 1°, coctabiser Ysgn
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2
TR

YacTh TJIOMAIN KPYra, T. €. OHA PABHA 180" CrenoBaresbHO, ILIOMALL S
CEKTOpa, Ayra KOTOPOTO COMEPKUT 1n° , paBHA:

_wR’n _7wRn R

360 180 2~

TRn
T 1)
aK KakK JIpo0b 130

ee OyKBOI1 §, IOy IUM:

BeIpaxkaer quuHy ayru AB (§ 239), To, o6o3HaunB

S=s- g
. /_ \ ?
2 ’
Y
DU
Puc. 261 Puc. 262

269. Ilmomaap cermenTa. /[lj1d HAXOXKICHUs IJIOIMIAAN CETMEHTA,
OrpaHWYeHHOrO AyToit § u xopaoit AB (puc. 261), HAJO OTAETBHO BBIYUC-
JuTh momans cekropa AOBsA w mimomanb tpeyronbauka AOB u u3
[IE€PBOil BHIYECTh BTOPYIO.

Bupouem, Korma rpaycHOe U3MEPEHUE IYTH § HEBEJUKO, TLIOMIAJIb Cer-
MEHTa MOXKHO BBIYUC/IATH MO CIeAYIoneil mpu b K e H HO i dhopmye
(MbI ee mpuBoIUM 6€3 NOKA3ATENLCTBA):

2
IO CETMeNTa = o bh, (1)

rge b ectb ocHoBaHme cermenta (puc. 262), a h — ero BbicoTa (0OBIK-
HOBEHHO Ha3bIBaeMas CTPEJKON cermenTa). JJoka3zaHO, 4TO MOrPENTHOCTD
PEe3yJIbTaTa BHIYUCIIEHNS, TOJIYIaeMOr0 IO 3TOH mpubinkeHHol dhopmye,
TeM MeHbIIIe, YeM MEHbIIIe OTHOIIeHHE h : b; Tak, eciu h MeHbIIe 1/gb (aro
OblBaeT TOrJA, KOT/IA JIyra § COMEpKHUT MeHbine 50° ), TO TOrperrHocTh
oka3biBaeTcsa MeHbine 1% niomay.
Bostee Tounbie pe3ysnbraThl gaet 6osiee cioxkHas GhoOpMyIa:
h2

2
== —. 2
IJIOIIAIL CEerMEHTa 3bh+ % (2)
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YIIPAKHEHHU A
Jloka3aTh TeopeMBEl

1. B napaJuresiorpaMme pacCTOsIHUs JIIOOON TOYKHU JMArOHAJIN OT JABYX IIPU-
JIEXKAIUX CTOPOH OOPATHO MPOIMTOPIIMOHAIBHBL STHM CTOPOHAM.

2. Ilnomaapr Tpamenuu paBHA TPOW3BEIEHUIO OTHOM M3 HEMAPAJIICTbHBIX
CTOPOH Ha MEPIIeHUKYJISAD, OIYIIEeHHbIA U3 CEpeIMHBI IPYToil HelmapaJlieIbHON
CTOPOHBI HA MEPBYIO.

3. IBa weThIpexyro/ibHUKa PABHOBE/IUKH, €C/IH Y HUX PABHBI COOTBETCTBEHHO
JUATrOHAJIM U YIOJI MEeXK/Iy HUMH.

4. Eciu nuomain ABYX TPEYTOJIbHUKOB, IIPUJIEXKAIINX K OCHOBAHUIM TPa-
ey 1 o6pasyeMbiX [epecedeHneM ee JIHaroHaeil, pABHBI COOTBETCTBEHHO P
u ¢*, To IIOmALb Beelt Tpameruu pasHa (p + q)°.

5. HJIO]J_[a,,I[I) IIPAaBUJIBHOTO BIIMCAHHOT'O NIECTUYTOJIbHUKA PaBHA '?y4 ILJI0II A a1
[IPABUJILHOIO OIKMCAHHOI'O IIECTUYTOJIbHUKA.

6. B gersipexyrosbanike ABCD uepe3 cepenuny nuaronaiu BD nposeme-
Ha TIpsMasg, mapaJjienabHas apyroit guaroHann AC. Drta npsMasi mepecekaer
cropony AD B Touke E. Tokazarb, uro orpe3ok CE neiauT 4eThipexyrobHUK
IOTI0JIAM.

7. Ecamm MemaHbl TPEYroOJIbHUKA B3STh 33 CTOPOHBI JPYTOr0 TPEYrOJbHUKA,
TO IIOIIAIb [TOCJIETHEr0 PaBHA IJIOMAIU IIEPBOrO.

8. B xpyre ¢ nearpom O nposenena xopaa AB. Ha pammyce OA, kak Ha
JyaMeTpe, OIMCAaHa OKPYXKHOCTh. JI0Ka3arh, 4TO MUIOMIAAW JIBYX CErMEHTOB,
OTCEeKaeMbIX X0paoii AB oT 060ux KpyroB, OTHOCATCH, Kak 4:1.

Bangaum Ha BBIYHUCJIEHUE

9. BerumeauTh mIOHIQAh MPIMOYTOIBHOM Tpamenuu, y KOTOPOH OJWH H3
yrioB paBeH 60° ) 3Hag wam 0o6a OCHOBAaHWS, WJIM OJHO OCHOBAHUE U BBICOTY,
WJIM OZJHO OCHOBaHUE U OOKOBYIO CTOPOHY, HAKJIOHHYIO K OCHOBAHMUIO.

10. Jauwr ocHoBanust Tpameiuu B u b u ee Boicora H. Berauciaurs BbICOTY
TPEyroJbHUKA, 0OPA30BAHHOIO IIPO/IOJIKEHUEM HelapaJUIeIbHBIX CTOPOH TParie-
U 10 B3aUMHOTO IIepecedeHnd.

11. B TpeyrosibHUK BIHCAH APYTOM TPEYTOJIbHUK, BEPIIMHBI KOTOPOT'O JIeJIST
IIOII0JIAM CTOPOHBI IIEPBOrO TPEYIOJIbHUKA; B JAPYIO¥M TPEYrOJIbHUK BIIMCAH IIO-
JO0OHBIM e 06pa3oM TPeTHuil; B TPeTHil — YeTBEDPTHIA U T. /. HEOrPAHUIEHHO.
Haiity npenen cyMMbl 1UI0IIa1€i STUX TPEYTOJIHBHUKOB.

12. Tlo TpeM HaHHBIM CTOPOHAM a, b U ¢ TPEYTOJIbHUKA BBIYUC/IUTD PAIAYC
T Kpyra, BIINCAHHOT'O B 3TOT TPEYTOJIbHUK.

Ykazauwue. Eciu S ectb mwiomasp TpeyroabHUKa, TO JIEFTKO YCMOTDPETD,
qT0

1 1 1
S = 5ar+ Ebr + 5er =pr,

rIe p O3HAYaeT IMOJIylepuMeTp TpeyroiabHuka. C Apyroil CTOPOHBI, ILIOMAIb
S BoIpakaercs (opmysioi, BeiBegeHHOH B § 256. Orcroma MOXKHO TOIYYHTH

dopmyiy ms r.
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13. Berumcsiuts crpesiky (BBICOTY) M IUIOMAAb CEIMEHTa B 3aBUCUMOCTH
OT paamyca T Kpyra, eCiay IeHTPAJIbHBIA yIroj, COOTBETCTBYIOIIMNA CErMeHTY,
comepxkut 60° . Beraucnenue 910 mpom3BecTu TpeMs crocobamu: 1) mocpeacTBom
BBIUMTAHWsI U3 IJIOIIA/IU CEKTODA ILIOIIA/IM TPEYTOIbHUKA; 2) 110 IepBoii COKpa-
mennoit dbopmyse, ykazanuoi B § 269; 3) mo BTOpOH cokparmmeHnoi hopmye,
yka3aHHOU TaM Ke. CpaBHHTE Pe3yJsIbTaThl BHIUUCIEHHUS JIPYT C APYIOM C Iie-
JIBIO OIIPEJIeTUTh aOCOMIOTHYIO M OTHOCUTEJIBHYIO TIOIPEITHOCTY ITPUOJINKEHHBIX
pe3yabTaToB.

Pemenwue:

b=r;

her— %m/g - %r@ —V3) = 0,1340r;

2 2
_ r T \/5 _ 2 s \/5 _ 2.
1) mnomans p1 = 6 1 r <6 7 ) = 0,09067°;
2) mwiomamp pr = %bh = % - 0,1340r = 0,0893r2;
3
3) mromam p3§bh + ;‘—b = 0,0893r% + 0,001272 = 0,0905r>.

AGcomoTHAS IOrPENIHOCTh:

Juist omaam pe = 0,0906r2 — 0,0893r2 = 0,0013r2;
i oy ps = 0,0906r2 — 0.090572 = 0,0001r2.

OTHOCHTEBPHAS TIOTPEITHOCTD (T. €. OTHONIEHUE aGCOMIOTHONW TOTPENTHOCTH K
U3MepsieMOii BEJIMIUHE):

_ b1 —p2 0,00131"2

= = = 0,014 = 1,4%;

TSI TLIOMIAIHA P2 o 0.0006r2 0,0 ,4%;
P1 — P2 0,00011"2

= = = ]. = ]. .

TSI TLIOMIAIHA P2 o 0.0006r2 0,00 0,1%

Takum 06pa3oM, pe3yIbTaT, BHIMUCIEHHBIH 110 IePBOi IpUO/IMKeHHOM hopMmyie,
MEHbIIE UCTUHHOrO pe3y/brara (mpubsausnrenpuo) Ha 1,4%, a pesysbrar, Bbi-
HYUCJICHHBIN TTO0 BTOPO# mpubmkenHoi dhopmyste, merbire unctuaaoro Ha 0,1%.
14. 1) Buas ocuosanue b cermenTta u BbICOTY €ro (CTpesKy) h, BBIUUCIUTD
paauyc r Kpyra.
Vka3zauue. VI3 npaMoyroabHOro TpeyroabHIKa, y KOTOPOTO TUIIOTEHY3a

eCTh T, OJUH KaTeT > a Ipyroii r — h, HaxoUM ypaBHEHUe:

<g) +(r—h)?=r7

13 KOTOPOrO JIEIKO OIIPEIEUTh T.
2) BeruucanTh quaMeTp Kpyra, eCJid H3BECTHO, UTO [IPU OCHOBAHHMU CEIMEHTA,
paBHOM 67,2 CM, cTpesnKa ero ecth 12,8 cM (CM. mpeaplayIee yKa3aHue).
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Bagadyum Ha WOCTPOEHHUE
15. Pa3mesmnTs TpeyrobHUKY IPSIMBIMU, IIPOXOJSAIINMY €ePe3 €ro BEePIIHHY,

Ha TPU YACTH, IJIOMIAIN KOTOPBIX OTHOCATCS, KaK 1M : 1 : P.

16. Pa3nesmTh TpeyroJibHUK Ha JB€ PABHOBEJIMKHE JACTHU IIPSIMOI, IIPOXO/IsI-
meil yepe3 JaHHYI TOYKY €ro CTOPOHBI.

17. Haiity BHyTPHU TPEyrOJIbHUKA TAKYIO TOUKY, 9TOOBI IPSIMbIE, COEIUHSIIO-
muye ee C BePpIINHAaMU TPEYTroJIbHUKa, JE/JIU/IN €r0 Ha TPU PAaBHOBEJIMKWE TaCTH.

Vkaszaunwue. Pazgenum cropony AC ma 3 paBHble dacTu B TOYkKax D
u E. Yepe3 D upoBoauM npsimyio, napasenbayio AB, u yepe3 E — npsmyio,
napaJsensayio BC. Touka nepecevueHust STUX MPIMbBIX — UCKOMAsi.

18. To xxe — Ha Tpu YacTu B oTHOUIeHUH 2:3:4 (uam BoOGIE M : 1 : p).

19. PazgenuTs mapasiesiorpaMM Ha TPH PABHOBE/JMKHE YaCTU IIPSMBIMH,
HUCXOOAIMUMU U3 BEPITUHBI €r0.

20. Paznmenurs mapasiesiorpaMM Ha JBe YaCTU IPSIMOIL, IIPOXOASINEI depe3
JAHHYIO TOYKY, TaK, YTOOBI MX ILIONIAIA OTHOCHJIMCH, KaK M : M.

Ykazauwue. CpegHION JIMHAIO Mapasle/orpaMMa pa3iesiuTh B OTHOILIe-
HUWA M : 1 ¥ TOYKY JeJICHUSA COCIUHUTDH IIPAMOM C JaHHOM TOYKOM.

21. PazgenuTh mapaJuresiorpaMM HA TPU DABHOBEIMKHE YaCTH IMIPSIMBIMY,
IIapaJijIeJIbHbBIMUA JUATOHAJIA.

22. PazmenuTh mIomagb TPEYrOJbHUKA B CPEIHEM M KPaiHEM OTHOIIEHHH
OpsMOM, IMapaJijieIbHON OCHOBAHUIO.

YV ka3auwue. Pemaercs npuioxenuem aaredpbl K N€OMETPHH.

23. Pa3nesuTh TPEYroIbHUK HA TPU PABHOBEJIMKUE YACTHU MPIMBIMHE, IIE€p-
MEeHIUKYJTAPHBIMUA K OCHOBAHUIO.

24. Pazgesmts Kpyr HAa 2, Ha 3, . . . PABHOBEJIMKHE ACTH KOHIIEHTPUIECKUMU
OKPYKHOCTAMH.

25. PazgenuTh Tpamenuio Ha /IB€ PABHOBEJIUKHE YaCTU IIPSIMOU, HapaJsLIesib-
HOHM OCHOBAHUAM.

Y ka3anaue. IIponomkus HenapaseJbHble CTOPOHBI 10 B3aUMHOI'O IIEpe-
CedeHusd, B34Th 3a HEU3BECTHYIO BEJIMIUHY PACCTOAHUE KOHIIA UCKOMOM JIMHUU
[0 BEepIINHBI TPeyroJIbHUKA; COCTABUTDH IPOIOPIUU, UCXOAdA U3 IIOWAJeN II0-
JOOHBIX TPEYrOJIbHUKOB.

26. JaHHBIN TPEeyroabHUK Ipeobpa30oBaTh B JAPYroil PABHOBEJIMKUN IIPIMO-
YTOJIBHUK C TAHHBIM OCHOBAHUEM.

27. IlocTpouTh KBaIpaT, PABHOBEINKHIL 2/3 JAHHOTO KBaJIpaTa.

28. IIpeobpazoBarh KBagpaT B PABHOBEIHMKUII IIPSIMOYTOJbHUK, y KOTOPOTO
CyMMa WUJIN PAa3HOCTHb d ABYX CMEXKHBIX CTOPOH JaHa.

29. ITocTpouTh KpyT, PABHOBEJIMKHUI KOJIBILY, 3aKII0UTEHHOMY MEXKIY ABYMSI
JAHHBIMHU KOHIIEHTPUYECKUMU OKPYKHOCTSIMU.

30. ITocTpouTh TPEYroJbHUK, NOJOOHBINA OJHOMY U PABHOBEJIMKHIL JAPYroMy
U3 IBYX JAHHBIX TPEYIOJIbHUKOB.

31. JlaHHbIH TPEYTOIHHUK IPe00Pa30BaTh B PABHOBEIMKII PABHOCTOPOHHUN
(mocpemcTBOM TPHUIOKEHUS ANTe6Phl K TEOMETPHH).

32. B mamHBIA Kpyr BIMCATh OPAMOYTOJBHHK C JAHHOM ILUIOMAIBIO m>
(TmocpencTBOM NPUIIOKEHUST anreOpbl K T€OMETPHHN).

33. B maHHBIH TPEYTOIBHUK BIIMCATH IIPSMOYTOJIBHUK C JAHHOH IJIONIAIBIO M
(mputozkerHneM anreOpbl K T€OMETPHUH; UCCIEI0BATh).






CTEPEOMETPUA

IIpenBapuTresbHble 3aMedYaHUus

1. B crepeomerpun u3ydarOTCs T€OMETPUYECKUE TEJa W IPOCTPAH-
cTBeHHBble (DUTYDPHI, HE BCE TOYKU KOTODPBIX JIEKAT B OJIHOM IIJIOCKOCTH.
IIpocrpancTBeHHBIE (DUTYPBI U300PaXKAKTCH HA ILUIOCKOCTH IO OIPEJe-
JICHHBIM IIPpaBHUJIaM, OCHOBaAHHBIM Ha '€eOMETPUICCKHUX CBOi/'ICTBaX, KOTOpbIE
IIPOU3BOAAT Ha IJIa3 HpI/I6J'II/I3I/ITe..TIbHO TaKOe€ 2Ke BII€eHaTJICHUE, KaK U CaMa
dburypa.

OpuH u3 crocoboB M300paKeHNs MPOCTPAHCTBEHHBIX (DUTYD HA ILIOC-
KoCTH Gy/eT ykasaH B jasnbHeiimem (§§ 54-66).

T'nasa 1

ITPAMBIE 1 IIJIOCKOCTN

1. OIIPEAEJIEHUNE ITOJIO2KEHNI A ITIJIOCKOCTHI

2. N306pakeHne MJIOCKOCTU. B 00bIIeHHOM KU3HA MHOTHE TIPE/I-
METBI, IOBEPXHOCTH KOTOPBIX HAIIOMHHAET I'€OMETPUYIECKYIO IIJIOCKOCTD,
uMeroT (OPMYy NPSAMOYTOJIbHUKA!
IIepensyieT KHUI'u, OKOHHOE€ CTEKJIO,
IIOBEPXHOCTh ITMCBMEHHOI'O CTOJIa
u T.1. IIpu 3TOM eciam cMOTpeTh
Ha 3TH IpeaMeThbl 1101 YIJIOM Hu
C 6OJ'IBH.I61"O pacCTodHUA, TO OHHU
TPEJACTABISIIOTCH HAM HWMEIOIUMUI Puc. 1
dopmy mapasuresorpamma. Ilosro-

My OPHHSTO M300pakaTh IUIOCKOCTh HA PUCYHKE B BUJE ITAPAJIIEIOrPAM-
Ma*) . DTy IUIOCKOCTH OOBIYHO 0GO3HAUAKT OJHONW OyKBOMH, HApUMEp
«aockocts M» (pmc. 1).

3. OcHOBHBIE CBOMCTBA IIJIOCKOCTH. YKaXXeM CJie/IyIoliue CBOM-
CTBa IIJIOCKOCTH, KOTOPbI€ IPUHUMAKOTCA 663 JI0Ka3aTeJIbCTBa, T. €. ABJIA-
H0TCA aKCUOMaMM:

*) Hapsgy ¢ ykasaHHBIM n300paskeHHEM IIOCKOCTH BO3MOXKHO U TaKOe, KaK Ha PHUC.
15-17 u gp. (Ilpum. pen.)
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1) Ecau dse mouku npamoti NPUHAdAEHCAM NAOCKOCTIU, MO U KaHCOAA
MouKa IMOot NPAMOT NPUHAOAENHCUM, NAOCKOCTIU.

2) Ecau 08e naockocmu umerom obuwyro mouky, mo oHu nepecexaromes
no NPAMOt, NPOTOOAWET uepes My MouKy.

3) Yepes scakue mpu mowku, He ACHCAULUE HA OOHOT NPAMOT, MOAHCHO
NPOGECU NAOCKOCTD, U NPUMOM MOADKO 00HY.

4., CuaepngcrBus. W3 mociegHero npeajioKeHns MOXKHO BBIBECTH
CJIE/ICTBUSL:

1) Yepes npamyro u MoKy 6HE €€ MONCHO NPOBECTNU MAOCKOCTb
(u moavko 0dny). [JelcTBATEILHO, TOYKA BHE TPAMOIl BMECTE C KAKAMHU-
HUOY/Ib ABYMS TOYKAMHU ITOH TPSAMON COCTABJIAIOT TPU TOYKH, Uepe3
KOTODBIE MOYKHO IIPOBECTHU ILUIOCKOCTH (M IPUTOM OJTHY ).

2) Yepes 06e Nepecekarousuecs nPamMve MONCHO NPOBECTNU NAOCKOCTIVb
(u moavko 0dny). JefcTBUTENIBHO, B3B TOUKY II€PECEUEHUs] W €I 110
OJIHOIM TOYKe Ha KaXKJION NpAMOii, Mbl OyjeM UMETh TPH TOYKH, Yepe3
KOTODBIE MOYKHO TTPOBECTHU TUIOCKOCTH (M IPUTOM OJTHY ).

3) Yepes dee napasiesvHbie NPAMbBE MONCHO NPOBECTAY MOALKO 00HY
naockocmo. JledcTBUTEBPHO, TAPAJIIETbHBIE TPAMBIE, IO OIPEIeICHNUIO,
JIeXKaT B OJTHOM IIJIOCKOCTH; 3Ta INIOCKOCTH €IMHCTBEHHAs, TaK KaK depe3
OJIHY W3 IIaPAJUIEJIbHBIX ¥ KAKYI-HUOY/Ib TOYKY JAPYTrOil MOXKHO IIPOBECTH
He 6oJiee OTHON TITOCKOCTH.

5. Bpainenue miiockoctu BOKpYTr mnpsmoii. Yepes xaotcdyro
NPAMYIO 8 NPOCMPAHCINGE MOAHCHO NLposecmuy, becuucaerHoe MHO-
asicecmeo naockocmed.

B camowm mente, mycTh mana npsamas a (puc. 2).
Bosbmem kakyro-uubyas Touky A BHe ee. Yepes
TOYKY A ¥ TPAMYIO G TIPOXOJWT €JMHCTBEHHAA
nyockocts (§ 4). Hazosem ee miockocrbro M. Bosb-
MeM HOBYIO TO4YKy B BHe mimockoctm M. Yepes
TOYKY B ¥ UpsMyl ¢ B CBOI OYepe/b ITPOXOIUT
mwrockoctb. HazoBem ee miockocteio N. Ona He
MOXKET COBIIQIATh C M, Tak KakK B HEH JIEKUT TOIKA
B, xoropas He npuna piexkuT naockoctu M. Mbr
MOXKEM JlaJiee B3dTh B IPOCTPAHCTBE €Il HOBYIO
Touky C BHe miockocreit M u N. Yepes Touky C'
U IPSIMYIO @ [IPOXOUT HOBas ILIOCKOCTHb. HaszoBeMm
ee P. Ona He coBuajaer Hu ¢ M, Hu ¢ N, Tak KaK B Hell HAXOIUTCA TOYKA
C, He npuHa iexamas #u mwiockoctu M, #u mwiockoctu N. IIpogosxkas
O6paTh B IPOCTPAHCTBE BCE HOBBIE U HOBbIE TOYKHU, MBI OY/IEM TAKUM ITyTEM
IIOJIy9aTh BCE HOBBIE U HOBBIE ILUIOCKOCTH, IIPOXOJAIINE HUEPE3 NAHHYIO
npaMyio a. Takux mockocreil Oyzer 6ecuuciieHHOe MHOXKecTBO. Bcee
9TH IIOCKOCTU MOXKHO PACCMATPUBATH KAK PA3JINIHBIE TIOJIOKEHUS OTHOM
" TO Ke IJIOCKOCTH, KOTOpad BpaIljaeTcd BOKPYT IPAMOil a.

Mb1 MOXKeM, CJIe/0BaTe/IbHO, BBICKA3aTh €Ie OIHO CBONCTBO ILIOC-
KOCTH: IJJOCKOCTb MOXKET BPAalMAaThCsd BOKPYTI BCAKOU
npaMoOi, Jexameh B 39TON ONJIOCKOCTH.

Puc. 2
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6. 3asayu Ha DOCTpPOEHHE B MPOCTPAHCTBE. Bce mocTpoeHus,
KOTODBIE [IeJIAJUCh B TJIAHUMETPHUH, BBIIOJIHSJIACH B OJHOH IJIOCKOCTH
[IPU TIOMOITM YE€PTEXKHBIX MHCTPYMEHTOB. JJis TIOCTPOEHUT B MPOCTpaH-
CTBe YepPTeKHble MHCTPYMEHTHI CTAHOBSITCS YK€ HEIIPUTO{HBIMH, TAK KaK
qepTUTh DUTYPHL B IPOCTPAHCTBE HEBO3MOXKHO. Kpome Toro, mpu mocTpo-
€HMSX B IPOCTPAHCTBE TOSIBJISIETCS €Ile HOBBIA 3JIEMEHT — IJIOCKOCTh,
MOCTPOEHHE KOTOPOU B MPOCTPAHCTBE HEJIb3$1 BBIIOIHATE CTOJIb IIPOCTHIMU
CpeJiCTBaMU, KaK MOCTPOEHNE IIPSIMOii Ha TIJIOCKOCTH.

TTosTOMY IIpH IOCTPOEHUSIX B TPOCTPAHCTBE HEOOXOMMO TOYHO O I P € -
N eJUTh, 9T0 3HAYUT BBHBIMOJHUTH TO UJHU MHOE MOCT-
POE€HUE U, BYACTHOCTH, YTO 3HAYUT IOCTPOUTH IIOCKOCTh B IPOCTPAH-
crBe. Bo Bcex mocTpoeHnsix B IPOCTPAHCTBE MBI 6y/IEM TIPEIIOIAraTh, ITO:

1) mI0CKOCTH MOXKET GBITH TTIOCTPOEHA, €CJIH HAIEHBI 3JIEMEHTHI, OTIPe-
JIeJISIOINNE ee TOJI0XKeHne B nmpocTpaHcTee (§ 3 m 4), T.e. 9T0 MBI yMeeM
MOCTPOUTD IIJIOCKOCTh, IIPOXOJIANILYI0 Yepe3 TPH JAHHbIE TOUKH, Yepe3 Mpsi-
MYIO U TOYKY BHE ee, 4epe3 JiBe MePeCceKAIoNNecs WK JIBe TapaJjljiesIbHbe
IPAMBIE;

2) ecyin mAHPBI JIBE TIEPECEKAIOMINECS TIOCKOCTH, TO JIAHA W JIMHWS WX
[e€peceveHusi, T. €. Mbl YM€EM HANTH JIMHUIO TIEPECeYEeHUs] JBYX ILIOCKO-
creil;

3) ecam B IPOCTPAHCTEBE J]AHA TIIIOCKOCTD, TO MBI MOYKEM BBINIOJHATDH B
Hell BCe TIOCTPOEHUSs, KOTOPBIE BBITOJIHSINCH B IIJIAHUMETDHUH.

BeimonmaHuTh KaKOE-I1ubO MOCTPOEHNE B IPOCTPAH-
CTBEe — 9TO 3HAYUT CBECTH €r0 K KOHEYHOMY YHCJIY
TOJAIBKO YTO YKA3aHHBIX OCHOBHB X HocTpoenuii. Ilpu
MTOMOIIM 3THX OCHOBHBIX 33/1a9 MOXKHO DEIIaTh U 33/1a9u 0OJiee CJIOKHBIE.

B sTux npeioKeHnsX U PEMAKTCH 33/I[9H HA TIOCTPOEHUE B CTEPEO-
MeTpHUH.

7. Ilpumep 3a/1aum Ha TMOCTPOEHWE B IMIPOCTPAHCTBE.

3agaga. Hatimu mouky nepecenenusn dannol npamot a (puc. 3) ¢
dannoti naockocmoio P.

Bosbmewm va mtockoctn P kakyo-1u60
Touky A. Yepes Touky A u mpsiMmyro a
IPOoBOAMM ILIOCKOCTh (). OHa mepecekaer
mwiockoctb P 1o HekoTopoit mpsmMoit b.
B mmockocrun @ wmaxomum Touky C' e-
pecedyeHuss npsiMbIx a¢ u b. dTa TOYKA
u O6ymer uckomoi. Ecim npsamere a u b
OKaXKyTCsl TApaJIIebHBIME, TO 33/1a9a He Puc. 3
OyIeT UMETh PEIIeHUsI.

2. ITAPAJIJIEJIBHBIE ITPSIMBIE U IIJIOCKOCTHA

ITapannenbHbIE TPSIMbIE

8. IIpeaBapuresibHOe 3aMedaHue. JIBe npsimbie MOTYT OBITH pac-
[IOJIOXKEHBl B IPOCTPAHCTBE TaK, YTO Yepe3 HUX HeJIb3d IIPOBECTH ILIOC-
KocTh. Bospmem, Harrpumep (puc. 4), mBe Takue npsimbie AB n DE, u3 xo-
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TOPBIX OJTHA IIEPECEKaeT HEKOTOPYIO IIOCKOCTh P, a pyrasi JeXKuT Ha Hell,
HO He TpoxouT [uepe3 Touky (C') mepecevenus: mepBoi TPAMOil W TLTOC-
koctu P. Yepes Takue jiBe IpsiMble HEJIb3s IPOBECTH IIIOCKOCTh, TOTOMY
9TO B MPOTHUBHOM ciiydae depe3 npsmyi DFE u touky C' mpoxomuin Obl
JIBe pa3jindHble IJIOCKOCTH: ofHa P, mepece-
Karomas npamyio AB, u japyras, comepika- A
mas ee, a 9T0 HeBO3MOXKHO (§3).
JlBe mpsiMble, He JieyKalue B OJTHOMN TLIOC-
KOCTH, KOHEIHO, He IIE€PECEKAIOTCS, CKOJIBKO
6Bl UX HU MPOJIOJIZKAJIN; OJTHAKO WX HE Ha3bI-
BAIOT MApaJlIeIbHBIMU, OCTABJISAS 9TO HA3Ba- B
HUE JIJI TAKUX TPAMBIX, KOTOPbIE, Ha X O -
AdACh B OJHOMU TIJIOCKOCT H, HE TTepe-
CEKarTCsl, CKOJIbKO OBbI UX HHU MTPOJIOJIZKAJIH.
JlBe mpsiMble, He JIeXKAIKe B OJIHON IJIOCKOCTH, HA3bIBAIOTCS CKPeIIH-
BaIOMIMMUCH.

Puc. 4

IIpsiMasa ¥ NJIOCKOCTh, MapaJuleJIbHbIE MEXKy CO0oii

9. Onpegenenne. IlnockocTs u npsMas, He JeXKalasa B 9TOH IJI0CKO-
CTHU, HA3BIBAIOTCA HMapaJljIeJIbHbIMU, €CJIM OHU HE IIePEeCEKAI0TCs, CKOJIb-
KO OBbI MX HH IIPOIOJIXKAJIHI.

10. Teopewma. Ecau npamas (AB, puc.5) napaasesbna Kaxoti-
Hubydv npamot (CD), pacnonosicennoti 8 naockocmu (P), mo
OHA NAPAANEALHA CAMOUT TLAOCKOCTNU.

IIposemem gepes AB u C'D 1mwI0CKOCTD
R w npejmnonoxum, aro npamas AB rie-

4 R B HUOY/Ib IIepeceKaeTcsd C ILIOCKOCThIo P.
=TT Torma Touka mepecedeHusi, HAXOJICh HA
ck n npsMoit A B, 10JI2KHA ITPUHA/JIEKATD TaK-

' K€ W INIOCKOCTH R, HAa KOTOPOH JIeKuT
) npamad AB, B TO e BpeMs TOYKa Iie-
pecedennsi, KOHEYHO, JTOJIPKHA TTPUHA/ITIe-
KaTh U mwiockoctn P. 3HauwT, ToUka me-
pecedeHusi, HAXO/SICh OJHOBPEMEHHO M Ha
mwrockoctu R, n Ha miockocTu P, noskHa
sexkarh Ha upsaMoit C D, 110 KOTOPO# IEPECEKAIOTCS ITH TIOCKOCTH; CJIEII0-
BaresibHO, npsimasd AB mepecekaercs ¢ psamoit CD. Ho 910 HeBO3MOXKHO,
Tak Kak 1o ycaosuio AB||CD. 3HaqnT, HeTb3s TOMYCTATH, ITOOHI MPAMast
AB nepecekasach ¢ WIOCKOCTBIO P, n noromy AB||P.

Puc. 5

11. Teopewma. Ecau naockoecms (R, puc.5) npoxodum uepes
npamyro (AB), napaaseavhyro dpyeot naockocmuy (P), u nepece-
Kaem amy naockocms, mo aunus nepecevenus (CD) napassenn-
Ha nepsoti npamoti (AB).
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JleiicTBUTEIFHO, BO-TI€PBLIX, psiMasd C'D JieXXuT B OHON IIOCKOCTH
¢ npamoii AB, BO-BTOPBIX, 3Ta MpAMas HE MOXKET II€PeCedbCs C MPAMON
AB, noroMy YTO B NPOTHBHOM ciiydae mpsimasi AB mepecekajach Obl
C IUIOCKOCTBIO P, 9T0 HEBO3MOXKHO.

12. Crnencrrue 1. Ecau npamas (AB, puc. 6) napasteavra xaosrc-
doti u3 dsyx nepecerarowurces naockocmet (P u Q), mo ona napariesvna
aunuu ux nepecevenus (CD).

IIposesnem mrockocTsb gepe3 AB
U Kakyo-HuOy b TOuKy M mpsamoit
CD. Dta mIOCKOCTHh NOJIXKHA IIe-
pecedbcsa ¢ miaockoctamu P u Q M A
110 IPAMBIM, TapaJuteTbHbiM AB 1
mpoxoadruM depe3 Touky M. Ho
gepe3 TouKy M MOXKHO TPOBECTH
TOJIBKO OJ[HY TPSAMYIO, IaPAJLIEIh-
Hy10 AB; 3HAYUT, JABE JUHUH TIEpe-
cedeHUs TPOBEJIEHHON IIJIOCKOCTH B
¢ mwiockoctsamMu P u () J0JKHBI
CIUTHCSA B OJIHY TMPAMYIO. DTa Tps-
Masi, HAXOJACh OJIHOBDEMEHHO HAa
miaockoctu P u Ha miaockocTu (), mokHA coBmagaTh ¢ npamoi CD, mo
KoTOpOit wiockoctn P u () mepecekatorcst; saaant, CD||AB.

13. Caexncreue 2. Ecau dse npamwe (AB n CD, puc.7)
napaaiesvro, mpemoet npamot (EF), mo onu napaaiesvro, medtcy
co601i.

IIposesnem mockocTs M gepe3 napasuiesibabie psimbie AB u EF. Tak
kak CD|EF, o CD| M (§10).

Puc. 6 Puc. 7

IIpoBemem Takke ILIOC-

koctb N depe3 C'D u HEKO-

4 c TOPYI TOYKYy A upsamoii
P B AB. Tak kak EF|CD, to
JD EF||N. 3ra4unuT, mI0CKOCTH

N joikHa IIepecevdbcs C

C IIOCKOCTBIO M 110 TIpsMOii,
A|< E napauteabsoit EF (§11) n
0 B, B TO XK€ BpeMsd IPOXOIdArmien

gepe3 Touky A. Ho B moc-
koctu M gepe3s A mpoxomaut
€/IMHCTBEHHAs TPAMas, Ta-
pamnenbHag EF, umenno npsamasg AB. CremoBaTebHO, ILIOCKOCTH N
nepecekaerca ¢ M no upamoit AB, saaunt, CD||AB.

Puc. 8

HapaJ'IJIeJ'IbeIe IIJIOCKOCTH

14. OnopenesieHue. JIBe IJI0CKOCTH HA3BIBAIOTCS MAapaJIi€IbHBI-
MM, €CJI1 OHU HE€ II€PEeCEKarTCA, CKOJIbBKO OBl UX HI IIPOIIO0JIZKAJIA.
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15. Teopewma. Ecau dee nepecexarowuecs npamvie (AB n
AC, puc. 8) 00noll naockocmu (P) coomeememeenho napaaiens-
Hot 08ym npamum (A1 By u A1Cy) dpyzoti naockocmu (Q), mo amu
NAOCKOCTNU NAPAAAEALHDL.

IIpsivbre AB n AC mapasmenbabl miockoctn @ (§10).

Hotryctum, uro mockoctu P u Q mepecekaroTcst 110 HEKOTOPOIA IPSIMOA
DE (puc.8). B taxom caygae AB|DE u AC||DE (§ 11).

Takum obpazom, B mockoctu P depe3 Touky A mpoxojsdT jBe Ipsi-
mbie AB u AC, mapajensuabie npamoit DE, 9T0 HEBO3MOXKHO. 3HAUNT,
miaockoctd P u () He TepeceKarTcs.

16. Teopewma. Ecau dse napaareavhve naockocmu (P u
Q, puc.9) nepecexaromes mpemvet naockocmsvio (R), mo aunuu
nepeceverus (AB u CD) napassesvhot.

JeiicTBuTeibHO, BO-IepBbIX, mpsaMble AB u C'D HaxomsaTcs B OHOM
mockocTH (R); BO-BTODBIX, OHM HE MOTYT II€PECedYbCsl, TaK KaK B IIPO-
THUBHOM CJIy9ae MePeceKaJMch Obl mIockocTu P u (), 9TO MpOTUBOPEYUT
YCJIOBHIO.

17. Teopewma. Ompesru naparreavhiux npamovx (AC n BD,
puc. 9), 3akar0uernnvie MeHcIY NAPAALEABHBMU NLAOCKOCAMY (P
u Q), pasHwbt.

Yepes mapasutesbable npamble AC u BD mposeneMm miockocts R;
oHa TepecedeT IocKocTH P m () mo mapasuiesbHbIM npambiM AB u

CD; cnenmoBarenbro, durypa ABDC ecrh mapajuresiorpaMM, U IOTOMY
AC = BD.

18. Teopewma. Jea yeaa (BAC n ByA,Cy, puc. 10) ¢ co-
0MEEMCMEEHHO NAPAANEALHBIMU U 00UHAKOEO HANPASACHHBLMU
CMOPOHAMU PABHDL U ACHCATL 6 NAPAAAEALHHT naockocmax (P

Yro mrockoctu P u @
TTAPAJIIETbHBL, BGBLIO J0KA3a-
Ho BBuIE § 15); ocraercs jo0-
Ka3aTh, 9T0 yriel A u A
DPABHBI.

OT0XKUM HA CTOPOHAX
YTJIOB IIPOU3BOJIbHBIE, HO PaB-
Hble oTpesku AB = A;Bq,
AC = A;Ci u uposemeMm
upameie AA;, BBy, CCi,
BC n B1(C,. Tak kak oT-
pesku AB u A;B; paBHBI
U MapaJulejibHbL, TO (PUTYPa
ABB; A; ectb napaJjutesiorpamm; moatromy orpesku AA; u BB; paBHBI 1
napaJiiesbHbl. 110 TOl Ke IpuYnHEe PABHBI U TAPaJIebHBl OTpe3ku A Aq
n CCy; caenosarenpro, BB1||CCy u BBy = CC;. Ilostomy BC = B1Cy
nu AABC = AA; B;Cy (no Tpem croponam); 3Hauut, LA = £ A;.
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3amayM Ha MOCTPOEHUE

19. Yepes moury (A, puc. 11), pacnososticennyro ene darnnol npamod
(a), 8 npocmparcmee NpPosecMU NPAMYI0, NAPAALEALHYIW OaHHOT NPAMOT
(a).

Pemenue. Yepes npamyo a u 1ouky A mpoBogum myockocts M.
B sroi#t miockocTr cTpouM npsaMyo b, mapaseapHy0 IPAMOIl a.

3aada mMeeT eMHCTBEHHOE peleHne. B camom jiejie, ucKomas mpsi-
Magd JIOJKHA JIEXKaTh C MPSMOU @ B OJIHOU mjockocTu. B 3Toit xe mioc-
KOCTH JIOJIZKHA HAXOJIUThCA TOYKa A, depe3 KOTOPYIO MPOXOJIUT MCKOMAst
npsiMast. 3HAYUT, 9T IIOCKOCTD JT0JKHA coBrnaiaTh ¢ M. Ho B mrockoctu
M 4epe3 TouKy A MOXKHO IPOBECTHU TOJIBKO OJHY MPAMYI0, MAPAJIJICIbHY IO
opaMoit a.

20.  Yepes damnnyro
mouxy (A, puc. 12) npo-
8ECTNU  MAOCKOCTMb, Na- a
pasneavryro dannot naoc- b
xocmu (P), ne npoxods-
weti uepes mouky A. A

Pemrenwue. IlpoBo-

UM Ha 1mIockoctr P de-

pe3 Kakyo-iubo Touky B

IBe Kakue-jmbo mpsiMbie Puc. 11 Puc. 12

BC u BD. Tlocrpoum jiBe

BCIIOMOTATEJIHHBIE TIJIOCKOCTH: TIJIOCKOCTh M —— uepes3 TouKy A u npsamMyro
BC u mwrockoctb N —— 4epe3 T1ouky A u mnpamywo BD. Vckomas
IJIOCKOCTh, TapaJjiiesibHas IJIOCKOCTH P, J0/KHA Tepecedb IJI0CKOCTh
M uo upsimoii, napasenbaoit BC, a mjockocts N —— [0 HPSMOIA,
napasuresnbaOit BD (§ 16). OTcioma BBITEKaeT Takoe IMOCTPOEHUE: Yepes3
rouky A mposomum B miockoctu M mpsmyto ACt||BC, a B miockoctn N
npsmyo ADq||BD.

Yepes npsimbie ACT u AD npoBojim mitockocTsb . OHa u 6y 1eT ucko-
Mmoii. B camom sieste, croponst yrita D1 ACT, pacioJioKeHHOTO B IJIOCKOCTH
Q, napaJjutesibabl cropoHam yria D BC, pacrojioxkeHHOro B miockoctu P.
Crenosarensro, Q|| P.

Tak kak B miockoctu M depe3 ToUKy A MOXKHO ITPOBECTH JIUIIE OJIHY
npaMyto, mapassenbayo BC, a B mimockoctu N depes ToUKy A b oy
MpsMY0, mapajureabayi0 BD, To 3a/ia4a uMeeT € IMHCTBEHHOE DeIeHVe.
CiietoBaTebHO, Yepe3 KaK/yI TOYKY MPOCTPAHCTBA MOXKHO IPOBECTH
€IMHCTBEHHYO ILIOCKOCTD, MAPAJIIEhbHYO JAHHON ILIOCKOCTH.

21. Yepes dannyro npamyro (a, puc. 13) nposecmu naockocms, na-
passesvhyto Opy2ot dannol npamod (b).

Pemenwne. 1-it cayuaii [Ipavbie a u b He napajuienbabl. Yepes
KaKyH-HUOY[b TOUKY A TpAMOU @ TPOBOUM MPAMYIO by, Mapasie/lbHy 0
b; wepes npsambIe a u by mpoBomM mtockoctb. OHa u 6y et nckomoit (§ 10).
3asaya UMeeT B 9TOM CJIy4ae eIUHCTBEHHOE DEIleHHe.
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== };gv

Puc. 13 Puc. 14

o

2-it canyqaii llpaveie a n b mapasrensabl. B aTom ciaydae 3amaga
HEOIIPe/IeJIEHHA: BCAKAas IJIOCKOCTh, MPOXOLAINas Yepe3 npamyo a, Oymer
napaJuiejibHa, mpsiMoii b.

22. ITIpumep GoJiee cI0>KHOU 3a4aumn Ha mocTpoenue. Janw dee ckpe-
wusarowueca npamvie (a u b, puc. 14) u mouxa A, ne aescawas Hu na 00roT
u3 dannux npamux. IIposecmu wepes mouky A npamyro, nepecexarowylo obe
dannwie npamoe (a u b).

Pemenne. Tak kak uckoMas npsamas J0JXKHA IPOXOJUTH depe3 TOUKY A
U TIepeceKaTh NPAMYIO @, TO OHA JOJKHA JIEXKATh B INIOCKOCTH, NPOXOAAIIEi
uepe3 mpsiMylo a u Touky A (Tak Kak ABe ee TOYKH JOJIKHBI JIEXKATH B
3TOl IOCKOCTH: TO4YKa A W TOYKa mepecedeHuss ¢ npsMoil a). CoBepuieHHO
TaK Ke y6e)K,z[aeMc5{, YTO HCKOMad TpdAMad MOOJIKHa JIeXKaThb B IIJIOCKOCTH,
mpoxozngimelt depes Touky A u npamyro b. CirenoBaTeIbHO, OHA JOJIKHA CIIYKUTh
JIMHUeN IepecedeHns ITUX ABYX Itockocrei. OTciona Takoe moctpoeHue. Yepes
TOYKYy A ¥ TPSAMYIO @ TIPOBOJUM TIJIOCKOCTH M; 4depe3 Touky A um mpsamyio b
npoBoguM IIOCKOoCcTh IN. Bepem mpsimyiro ¢ mepecedenust miockocreir M u
N. Ecnu npsiMasi ¢ He mapaJjijleJibHA HUA OJHON W3 JAHHBIX IPAMBIX, TO OHA
nepecevyeTrca C Ka}K;[OfI U3 AAHHBIX TIPAMBIX (TaK KakK C Ka}K;[OfI U3 HUX OHa
JIEXKHUT B OAHOM INIOCKOCTH: @ U ¢ JIeXKAT B mIockoctu M, b u ¢ — B mnockoctu N).
IIpsimas ¢ Gyner B 3TOM ciydae uckomoit. Ecam xe allc nmm b||c, To 3amaga He
HUMeeT PelIeHHUs .

3. IIEPIIEHANKYJIAP 1 HAKJIOHHBIE K ITJIOCKOCTHI

IlocTaBuM 3a7a4dy ONPENETUTh, B KAKOM CJIydae TPAMAs MOXKET CUU-
TaThCA MEPIEHIUKYIAPHON K IUIOCKOCTH. JI0KaKeM MpeBapPUTEILHO CIIe-
JyIoIee MpeJijIozKeHne:

23. Teopewma. FEcau npamas (AA,, puc.15), nepecexarousasn-
ca ¢ naockocmuvio (MN), nepnenduryaapra ® waxum-Hubyds
deym npamovim (OB w OC), nposedennvim Ha Mol naockocmu
wepez mouky nepecevenus (O) dannold npamot u naockocmu,
Mo oHa NEPNeHIuUKYAAPHE U KO ecarol mpemuvel npamot (OD),
nposedennoll. Ha NAOCKOCTIU Hepe3 Y dHce MoKy nepeceue-
nua (0).

Omroxkum Ha npsMoit AA| TPOM3BOIBLHON JJIMHBI, HO PABHBIE OTPE3KH
OA u OA; v npoBeseM Ha IJIOCKOCTH KaKyHO-HUOY/b MPAMYIO, KOTO-
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pas mepecekaja Obl Tpu mpsiMble, ucxojdiue u3 Todku (O, B KaKuUX-
Hubyap Toukax C,D u B. Dtu Touku coeguHuM ¢ Toukamu A m Aj.
MBI HmOIyYHM TOIA HECKOJBKO

TPEyTOJIHHUKOB. Paccmorpum ux A

B TaKOU TOCJIeI0BATETBHOCTH.

Cradajia BO3bMEM TPEYTOJIb-
auku ACB u A;C B; oau paBHBI,
Tak kKak y Hux CB — obmas
cropona, AC = A;C kak Ha-
KJIOHHbIE K mpamoit AAq, omu-
HaKOBO yJIaJIEHHbIE OT OCHOBaHUS
O nepnengukyispa OC; mo Toit
xe upuuundie AB = A;B. Us
PaBEHCTBA ITHUX TPEYTOJHHUKOB
cnenyet, uro ZABC = /A1 BC.

Ilocse sToro mepeiinem K Tpe-
yroapaukam ADB u Ay DB; onu
paBHBI, TaKk Kak y Hux DB —
obmas cropona, AB = A1B u /ABD = /A{BD. U3 paBeHcTBa 3THUX
TPEYTOJBHUKOB BhIBOJUM, 9T0 AD = A1 D.

Teneps BozbMeMm Tpeyrosbauku AOD u A;OD; oHu paBHBI, Tak Kak
WMEIOT COOTBETCTBEHHO PaBHBIE CTOPOHBI. V3 MX paBeHCTBA BBIBOIUM, YTO
/ZAOD = ZA,0D; a Tak Kak 3TH yTJIbl CMEXHBIE, TO, CJIEI0BATEJIHHO,
AA,1OD.

24. Ounpegenenue. Ilpavas HasbiBaeTcd nepnenHouKyaap-
HOU K NAOCKOCTMU, €CJIU OHA, IEPECEKASICh C ITOI IIOCKOCTHIO, 00pa3yer
IPAMO# yroJI ¢ KaxKJI0i IpAMO, IPOBEJEeHHON Ha MJIOCKOCTHU Yepe3 TOUKY
mepecedennd. B 3ToM ciydae TOBOPAT TaK»Ke, YTO IJIOCKOCTH ITE€PIEH/TI-
KyJIIpHa K IPAMOIL.

U3 mpenpinymeit Teopemsl (§23) ciremyer, 9To UpsiMas HEPIEHIH-
KyJIdapHa K ILIOCKOCTH, €CJI OHA IEePHEHIUKYIdpHa K JIByM IPAMBIM,
JIEXKAIUM B JAHHOU MJIOCKOCTH W TMPOXOJIANIAM Y€Pe3 TOUKY MePeCeIeHUs
JIAHHOM NPAMOU U MJIOCKOCTH.

IIpsimast, mepecekaromasa MIOCKOCTb, HO HE MEPIEHINKYJIAPHAS K Hel,
Ha3bIBAETCS HAKAOHHOU K TOH mI1ockocTu. ToUKa nepecedeHus npsiMoit
C IUIOCKOCTBIO HA3BIBAETCI OCHOBGHUEM TEPIICHIUKYJIAPA WA HAKJIOH-
HOIL.

25. CpaBHuTeJbHAs JJIMHA IIEPIEHANKYJISPA U HAKJIOHHBIX )
Korya u3 onnoit Touku A (puc. 16) npoBeieHbI K IIOCKOCTH MEPIIEH/UKY-
sasp AB w nakjonnas AC, ycaoBuMCs Ha3bIBaTh NPoeKUUET, HAKIOHHON
Ha 1WI0cKoCcTh P orpesok BC, coeIMHSOMINN OCHOBAHNE IIEPIIEH/IUKYJISIPA

*) [lns KpaTKOCTH TEPMHUHBI <II€PIEHIAMKYJISP» W <HAKJIOHHAS» yIOTPEOIISIOTCS
BMECTO «OTPE30K IePIeHIUKY/dpa, OrPAaHNYEHHbIH JAHHOW TOYKOH M OCHOBaAHHEM IIep-
NeHJUKYyIdapay, U «OTPE30K HAaKJOHHOM, OrPaHHYECHHBIH JaHHONW TOYKOH M OCHOBaHHEM
HaKJIOHHOM ».
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u ocHoBaHUe HakjoHHOW. Takum ob6pasom, orpe3ok BC ecThb mpoexiust
nakjaouuoit AC, orpe3ok BD ectb npoekius HakJIOHHOR AD u . 1.

26. Teopewma.FEcau uz 00nol u moti stce mouxuy (A, puc. 16),
e3amoli ene naockocmu (P), nposedenst € amol mnaockocmu
nepnenduxyaap (AB) u xaxue-

A Hubydo maxaonwmnwve (AC, AD,

AE,...), mo:
1) dee naxaonmnbvie, umerousue
PaBHBLE TPOEKUUL, PABHDL;
D

2) u3 08Yr HAKAOHMHBIL TG
boavwe, mnpoekuus KOMOPOU
boavwe.

\ Bpamas upsimoyrosbable  Tpe-

B ¢ yroawauku ABC u ABD BOKpyT Ka-

Tera AB, MBI MOXKEM COBMECTUTD UX

IJIOCKOCTH ¢ 1tockocTbio AABE.

Torna Bce HAKJIOHHBIE OY/IyT JI€2KATH

Puc. 16 B OJHOH IIJIOCKOCTY C NIePHeHIUKYJId-

POM, a BCe IIPOEKIIUU PACIOJIOXKATCS

Ha o/1HOH npsimoii. TakuMm 06pa3oM, J0Ka3bIBAEMbIE TEOPEMBI IIPUBOIATCS
K aHAJIOTUIHBIM TEOPEMAaM TIJIAaHUMETPUH.

Bameuanue. Tak kak AB ecThb KaTeT MPAMOYTOJIBLHOTO TPEYTOb-
HUKa, a Kaxjgas n3 HakjgoHHbIX AC, AD,AF,... ecTb TMIIOTEHYy3a, TO
nepreHuKyaap A B MeHbIle BCAKOM HAKJIOHHON; 3HAYUT, TIEPIEH UK YJIp,
OILYIIIEHHBIN U3 TOYKU HA IUIOCKOCTD, €CTh HAUMEHBINNH U3 BCEX OTPE3KOB,
COEIMHAOIUX JAHHYIO TOYKY C JH000# TOYKOHN IJIOCKOCTH, ¥ MOTOMY OH
NPUHUMAETCA 338 MEPy paccrosHusa Touku A ot mirockoctu P.

P g

27. Oo6parubsie Teopemb. FEcau u3d odnot u moil owce
MOUKY, 83AMOU 6HE NAOCKOCTU, NPOSEIeHb, NEPNEHIUKYAAD U
Kaxkue-HubYydsv HaKAOHHBIE, MO: 1) pasHvle HAKAOHHBIE UMEIOTM
pasHbie npoekyuu; 2) ud dsyr npoexkuul ma boavwe, KOMoOpas
coomeemcmeyem Goavuiets HOKAOHHOU.

JokazaTespcTBO (OT MPOTHBHOTO) MPETOCTABIISEM CAMUM YYIaIAMCS.

TlpuBesem erne CIIeIyIONIyI0 TEOPEMY O MEPIEHIUKYISPAX, KOTOPas
TOHAI00UTCS HAM BITOCJIECTBUMI.

28. Teopewma. IIpamasn (DE, puc.17), nposedennas na naoc-
rocmu (P) uepe3 ocnosanue naxaownotl (AC) nepnendukysspHo
% ee npoexyuy (BC), nepnendurysapra u x camotd HaKAOHHOU.

OmrokuM npou3BoJibHBIE, HO paBHble oTpe3ku C'D u C'E u coequanM
npaAMOJIMHERHbIME OTpe3kaMu Touku A m B ¢ roukamu D m E. Torma
Ooynem mverb: BD = BE kKak HakJIOHHbIe K mnpsiMoii DFE, oauHaKOBO
yaajgernnabie or ocHoBanusa C uepnengukynspa BC; AD = AFE kak
HAKJIOHHBbIE K ILUIOCKOCTH P, mMmeromume paBubie npoeknuu BD u BE.
Benencreue sroro AADE pasuoGenpennbiii, u moromy ero meguana AC
IEPIIEHNKY/IIPHA K ocHOBaHuio DE.
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OTa TeopeMa HOCUT Ha3BAHUE TNEOPEMBL O MPET NEPNeHIUKYAAPAT.
JeficTBuTenbHO, B Hell TOBOPUTCA O CBSA3U, COENWHAIOMEH CIleAyMoue TPU
nepnerukysapa: 1) AB k mrockoctu P, 2) BC k mpamoit DE u 3) AC
Toit ke npsaimoit DE.

29. Ob6parHasg TeopemMa.

IIpamas (DE, puc.17), npose-
dennas na naockocmu (P) uepes A
ocnosanue naxaonnot (AC) nep-
NeHIUKYAAPHO K IMOU HAKAOH-
HOU, nepneHoukyaapHa u K ee
npoexuyuu.

CrenaeM Te Ke IOCTPOEHHUS, YTO
U IIPU JI0OKA3aTeJbCTBE MMPAMOU Teope-
MbIl. OTJI0KMM TPOU3BOJIBHBIE, HO PAB-
woie orpesku CD u CE u coenuanM
NPAMOJIMHEHHBIMYA OTPE3KAMU TOYKU
A wu B c roukamu D u E, Torna Gymem
uMmers: AD = AFE Kak HakJIOHHBIE
K npamoit DE,| 0ITMHAKOBO yIaJICHHBIE
ot ocaoBanus C neprenukyispa AC,
BD = BE kak npoeKkIuu paBHBIX Ha- Puc. 17
kioaHBIX AD u AE. Beaencrsue aToro
ABDE pasuobGeipeHHbIl, 1 moTOMY ero meauana BC nepneHuKyisipHa
K ocaHoBanmio DFE.

4. SABUCUMOCTDb MEXKAY ITAPAJIJIEJIbHOCTBIO
1 NEPITEHAVKYJIAPHOCTBIO ITPAMBIX 1
IIJIOCKOCTEN

30. IIpenBapuresibHOe 3aMevaHme. llapannespHOCTH MPAMBIX
¥ IJIOCKOCTEl B IIPOCTPAHCTBE U NEPIEHIUKYJIAPHOCTD IPAMON K IIJIOCKO-
CTH HAaXOJSTCS B HEKOTOPON 3aBUCHMOCTU. VIMEHHO HaJIM4Yue MapaJlieib-
HOCTH OJHUX 3JIEMEHTOB BJI€YET 33 COOOH MEPHEHIUKYIAPHOCTh JIPYTHX,
u, 0OPaTHO, U3 NEPHEHIUKYISPHOCTH OHUX IJIEMEHTOB MOXKHO C/I€JIaTh
3aKJI0YEHNE O MAaPaJIIeIbHOCTH JIPYTUX. IJTA CBA3b MEXK/y MapaJjlIesib-
HOCTBHIO U IIEPIEHNKYJIAPHOCTBIO IPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE
BBIPazKaeTCd CJICAYIOIMAMA TEOPEMaMUA.

3l. Teopewma. FEcau naockocms (P, puc.18) nepnendu-
KYAAPHA K 00HOU U3 NAPAAIEAsbHuT npamwur (AB), mo ona
nepnenduryaapra u x dpyeoi (CD).

IIpoBesiem depe3 Touky B Ha mjockoctu P jiBe Kakue-HUOYb PsiMble
BE u BF, a gepe3 touky D muposenem mnpsmbie DG u DH, coor-
BETCTBEHHO mnapaJsienbHable npgsMbiM BE u BF. Torma Oymem mMers:
/ABE = /CDG u LABF = /ZCDH xak yribl C IapaJuleIbHBIMI
croporamu. Ho yrimet ABE u ABF upsambie, Tak kKak AB | P, 3Hauwr,
yraet CDG u CDH Takxe npsamsie (§ 18). Cnemosarensro, CDLP (§24).
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A C

E G D
P B
D
)ID, P
F H E
Puc. 18 Puc. 19

32. O6paTrnas Teopema. Fecau dee npamwve (AB u CD,
puc. 19) nepnenduryasapusvt £ 00noti u mod ace naockocmu (P),
Mo OHU NAPAAAEABHDL.

IIpeanosoxkum mporusHOe, T.e. uro npsambie AB u C'D He napas-
senbabl. [IpoBemem Torma depes Touky D npsimyro, napaiuiesbHyo AB.
IIpu mamem mpemmosiokerHnu 310 OyaeT Kakas-HuOy b npsimas DC4, He
cmuBatomasics ¢ DC. Corsacao mpsimoit teopeme mpsimas DC 6Gygmer
nepreHuKyagpHa K miockoctu P. IIposenem uepes C' D u C1 D nockocTh
Q u Bo3bMeM JmHMIO ee nepecedenuss DE ¢ miockoctbio P. Tak kak (Ha
ocHOBaHWH Tpenpayteii Teopemsr) C1 D L P, to /C1 DB npsamoii, a Tak
kak 1o ycioButo CD 1P, to ZCDE rtakxke upsmoii. Takum obpasom,
OKaXKeTcsi, 94T0 B IIockocTu () kK upsimoit DFE w3 oxHoit ee Touku D
BoccrasJiensl fpa nepresaukyasapa DC u DCy. Tak Kak 3T0 HEBO3MOKHO,
TO HEJIb3s JIOMYCTUTh, 9T06b! npsiMbie AB u C'D 6buin He napaJiiesibHbI.

33. Teopema. Ecau mpamas (BB, puc.20) nepnendu-
KYAAPHA K 00HOU U3 NAPAALEALHBIT naockocmeyd (P), mo ona
nepnenduryaapra u x dpyaoi (Q).

IIpoBesiem uepes npsimyto BB kakume-Huby;b nBe miockoctu M u
N, Kaxjasd U3 KOTOPbIX Iepecekaercd ¢ P u () 1o napaJijieslbHbIM Ips-
MBIM: OJH& — 10 HapaJjuiesbHbIM npamMbiM BC u B1Ch, apyras — 1o
napasurebabiM psimbiM BD u By Dq. CorsacHo ycioButo npsimasi BBy
nepreHuKyagpaa K npaMmbiM BC u BD; cjefoBareibHO, OHA TaK¥Ke
MEPIEHUKYISAPHA K TapajuiebHbiM uM npsaMbiM B1Ch u By D1, a motomy
MEPIIEHINKYJISIPHA U K IJIOCKOCTH (), Ha KOTOPO# Jiexkar npsmbie B1Cy u
BlDl.

34. O6parnas teopema. FEcau dee naockocmu (P u Q,
puc. 21) nepnendurysapus K 00HoU u Mol stce npamol (AB), mo
OHU NAPAANEALHDL.

IIpeanomox)uM OPOTHBHOE, T.€. YTO IIOCKOocTH P u () mepece-
KaTcd. Bo3bMeM Ha JIMHUU UX TEPECEUEHUs KaKyo-HuOy b Touky C u
mpoBejieM 1mtockocTb R wepes C' u npsamyto AB. Iliockocts R nepeceuer
mrockoctu P u () coorBercrierno o npsambiM AC u BC. Tak kak AB 1P,
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Puc. 20 Puc. 21

10 AB1AC,utak kak AB1Q, to AB BC. Takum 06pa3oM, B IJIOCKOCTH
R wmbr 6y/ieM mMeTh JBa MEPHEHIUKYIApa K npsamoit AB, mpoxoadammx
4qepe3 ojHY U Ty ke Touky C, nepnesukyiasapsl AC u BC. Tak kak 310
HEBO3MOXKHO, TO IPEJIIOJIOXKEHIe, 9TO IIOCKOoCTH P 1 () mepecekaroTcs,
HEBEPHO. 3HAYNUT, OHU MAPAJLICTHHBI.

3a,u;aqn Ha IIOCTpO€eHue

35.  Yepes dannyro mouxy (C) 6 npocmpancmee nposecmu naoc-
KOCTND, NEPReniukyAApHy10 % dannol npamol (AB) (puc.22).

Pemenwne. 1-it cnywgaii. Jannasg touka C JexRdT HA NPAMOR
AB (puc. 22).

TIposenem vepes npamyo AB kakuwe-uuOyap jBe myockoctu P u Q.
VckoMass TIOCKOCTH MOJIPKHA, IIEPECEKaTh 3TH ILIOCKOCTH IO IPAMBIM,
nepreHuKyasapHEbiM K npsamoit AB (§24). Otcroma nocrpoeHune: 4epes
AB 1npoBoauM JIB€ IIPOU3BOJIb-
vple mwiockoctu P uw Q. B

A

KarkKJIoff U3 3TUX MJIOCKOCTed (
BOCCTaBJIIEM MEPIEHIUKYIAD K
npamoit AB B Touke C (B | _Q_ ]
IUTOCKOCTU P — mepresmkynsap
CD, B njockocTu () — mepren- _4+D
mukysnap CE. IlmockocTs, mpo- C K
xojsmias yepe3 upsmeie C'D u 1 E
CE, ectb uckomasi. R

2-t cayuait. Haummasa =
Touka D He JIeXKUT HA TPAMON -]
AB (puc.22). Yepe3 Touxy D |
u npsMyo AB npoBojuM ILI0C- BPuc 29

Koctb P m B 3T0#l ILIOCKOCTH
crpoum mupsmyto DC, nepren-
nukysspHyo K AB. Yepes npsimyio AB mpoBoAuM TPOU3BOJIBHO BTOPYIO
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IJIOCKOCTH () ¥ B 9T0# 110cKOoCTH cTpouM npsmyio C E, nepreHuKyasp-
Hy0 K AB. VckoMast MIOCKOCTD JIOJIKHA Iepecedb miockoctu P u o
MPAMBIM, MEPHEHIUKYIIpHbIM K AB. OTCIo/ja TOCTPOEHUE: 9ePe3 TOUKY
D mposogum B mwiockoctu P npamyro DC, neprnesaukyiaspayio K AB.
IIpamas DC nepeceder npsmyto AB B Hekoropoii Touke C.

Yepes touky C' npoomum B mwiockoctu () upsmyio CE nepresu-
kyasapao Kk AB. Ilnockocts, nmpoxomsrmias depe3 upsimbie CD u CE, —
HWCKOMAs.

Tak Kak B KaKJ0d u3 Iwockocreit P u () 4epe3 JAHHYIO TOUYKY
MOYKHO TIPOBECTH JIUIIh OJTHY MPSAMYIO, EPHIEHIUKYIAPHYIO K JAHHON, TO
33/1a9a B 000UX CJIydasix UMeeT OJTHO PEIlleHne, T.€. 4epe3 Ka XK 1Y 0
TOYKY B IPOCTPAHCTBE MOXHO NPOBECTH JUMb OJ-
HY NJIOCKOCTH, IEPUNEHAUKYJIAPHYW K JAaHHOWU mps-
M O H.

36. Yepes dannyro mouxy (O) npocmpancmea nposecmu MPAMYIO,
nepnendukyaapryto K dannoti naockocmu (P).

1-#1 cry g ait. Touka O mexur ma mwiockoctn P (puc. 23). Tlposemem
Ha mwiockoctu P gepe3 Touky O jiBe Kakue-jimbOO B3aWMHO IEPIIEHIIUKY-
napabie npaMbie O A u O B. Tlposenem, najee, depes npamyo O A Kakyto-
JinbO HOBYIO ILTOCKOCTD () ¥ Ha 3T0# mirockocTu () mocrpoum upsamyio OC,
nepreruKyaapuyio Kk OA. Yepes npamsie OB u OC 1nposejieM HOBYIO
ILUIOCKOCTH R 1 miocTpoum B Heit npsimyto O M, neprieniukysisipayio Kk OB.
TIpsamas OM u 6yseT UCKOMBIM TEPIIEHIUKYJIAPOM K IIIOCKOCTH P.

HeiicrBurenbao, Tak Kak OALOB u OA1OC, to upamag AO nepues-
NUKYJIgpHA K miockoctu R u, cieposaressao, O A1 OM. Takum o6pasom,
bl BuguM, 410 OM 1L OA u OM 1 OB; caenosaresibro, OM mnepnesu-
KyJgapHa K miockoctu P.

2-#1 ¢ 1y 9 aii. Touka O He sexxur Ha mIockocTr P (puc. 24). Bosbmem
Ha IJIOCKOCTH P Kakyro-HuOy b TOYKY A U BBITOJHUAM JiJIsi HEe MPeIbLIy-
mee nocrpoerue. Mbl mojryunm Torja npaMmyo A B, mepreH UK yIsapHy o
k njockoctu P. Ilocie sToro uepes touky O NpOBOAMM UPSMYEO, Ia-
pasutesbayto AB. Drta npsmas u Gymer nckomoit (§31). Samaga B 06omx
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CIydadx MMeeT OfHO perneHume. B camoMm feite, Tak Kak /IBa IE€PIEHI-
KyJidpa K OJHON M TOU Ke IVIOCKOCTHU MapaJljiejibHbl, TO 4Yepe3 OJHY H
Ty ke Touky O Hejb3s MPOBECTH JIBYX IEPIEH/UKYISIPOB K IJIOCKOCTH
P. CnemoBaresibHO, 4epe3 KaXK Ay TOYKY B IPOCTPAHCTBE
MOXHO IPDOBECTH OJHY U TOJHBKO OJHY HNPAMYIO, Iep-
NEeHJAUKYJIAPHY K JJaHHOHW HMJOCKOCTH.

37. IIpumep GoJiee CJOXKHON 3aMaun. JJanwv 06e CKPEULUGAIOULUEC
npamve (a u b, puc.25). ITocmpoumsv npamyro, nepecexarowyro obe darmvie
npAMBIE U NEPNEHOUKYAADPHYIO K HUM 06eUM.

Pemeunue. IlpoBemem dwepes mpsiMmyro a miIockocTb M, mapasieabHYO
npamoit b (§21). s mByx
KaKUX-HUOY/Ib TOYEK IIpsi-
MOil b omycTuMm mepneHau-
kyaspst AA; u BB; Ha
miockocts M. CoemuHum
Toukn A; u B; orpeskom
npsAMoil m HaiiieM TOYKYy
C1 mepecedeHHs] TIPSIMBIX
A1B1 u a. Yepe3 Touky
C'1 IpOBeiEM TIPAMYIO, TIEP-
NEHIUKYIAPHYIO K IIOCKO-
cru M. Ilpemocrasisiem ca-
MUM y4YaluMcs O0Ka3aTh, Puc. 25
49TO 9Ta mpAMas 1) mepece-
uerca ¢ mpaMoit b B Hekoropoit Touke C u 2) OyseT mepneHAuKYIsapHA KakK K
TPsIMO @, TaK W K TIPAMOii b.

IIpsamast CCy 6yzer, cirenoBaTeabHO, HCKOMOM IPSIMOIA.

3amerum, uTo orpe3ok C'C'y MeHbIIe BCeX APYTUX OTPE3KOB, KOTOPBIE MOXKHO
MIOJIyYUTh, COEJUHAS TOYKHU NPAMOIl a ¢ Touykamu npsMoit b. B camom rerne,
BO3bBMEM Ha IPsIMOIl @ Kakyro-HuOyab Touky F u Ha npsmoil b kakyo-HHOyIbH
Touky F', coequHMM 3T TOYKM OTpe3KOM HpsiMOil u jmokaxkem, uro EF > CCh.
Onycrum u3 touku F mepneHpukyiasp FF; Ha mnockocrs M. Torma 6Gymem
nmers: EF > FFy (§26). Ho FFy = CCh, cneposarensio EF > CC;. Ha
9TOM OcHOBaHmMM JyuHa orpe3ka C'Ci Ha3bIBAeTCHA KPATUIANWIINM DPACCTOSHHEM
MEXK/1y JaHHBIME IPAMBIME @ U b.

5. ABYT'PAHHBIE VTJIbBI.
YIr'oJi ITPAMOMU C IIJIOCKOCTBIO,
YTOJI ABYX CKPEIHINBAIOIIINXCHA ITPAMBIX.
MHOT OTI'PAHHBIE VYTIJIBI

JByrpaHHble yIJibl

38. Omnpenenenusi. YacTh ILUIOCKOCTH, JIEXKAINAS [0 OJIHY CTOPOHY
OT KaKON-ub0 IpAMOii, jeKalmeil B 3TO# IJI0CKOCTH, Ha3bIBAETC TIOJIY-
miIockocTbio. Purypa, obpazoBanHas AByMs noymiockocramu (P u Q,
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puc. 26), mcxomamuMu 3 oxHOM npsamoit (AB), HaspBaeTCs ABYTpaH-
HbIM yriioM. [Ipsvmas AB nasbiBaercda pebpomM, a mojyimiiockoctu P u
() — cTOpOHAMU WU TPAHAMM JIBYTPAHHOTO yTJIA.

»]
A \
\ \
\ \
\ \
&y

B\

Puc. 26

Puc. 28

Taxkoit yros o60o3HauaeTcs OOBIKHOBEHHO JByMsi OyKBaMM, ITOCTABJIEH-
HBIME y ero pebpa (mByrpamubiii yron AB). Ho ecsm npum omaoM pebpe
JIE?KAT HECKOJIBKO JIByTPAHHBIX YIJIOB, TO KaXKJIbIi HA HUX OGO3HAYAIOT
YeThIPbMs OyKBaMu, U3 KOTODPBIX JIBE CPEIHUE CTOAT mpu pebpe, a JBe
Kpaifame — y rpaHeit (Ranmpumep, nByrpanusii yroa SCDR) (puc. 27).

Ecsmm n3 mpowmssosbHO# Touku D pebpa AB (puc.28) mposemem Ha
KaKJI0f IPaHU M0 MEPIEHIUKYIIPY K Pedpy, To 06pa3oBaHHBIA UMU yTroOJI
C DFE Ha3biBaercs JIUHEMHBIM yTJIOM JIByTPAHHOIO yIJIa.

BemmuwHa JIWHEHHOrO yTiia HE 3aBUCHT OT IIOJIOKEHHUS €r0 BEPIIUHBI
Ha pebpe. Tak, juneitasie yriit CDE u C1D1 Fy paBHbI, IOTOMY 9TO UX
CTOPOHBI COOTBETCTBEHHO MAPAJIIETHHBI W OJMHAKOBO HATIPABJICHBI.

T110CKOCTh JIMHEHHOTO yTJIa MEPIEeHIUKYIAPHA K Pedpy, TaK KaK OHA
COJIEPKUT J[BE€ TPSIMbIE, TEPIEHIUKYJIIPHbIe K Hemy. [losTomy mjs mo-
JIy9€HWsS JTMHEHHOTO yTJia JOCTATOYHO TPAHU JAHHOTO JBYTPAHHOTO yTJIa
nepecedb IJIOCKOCTHIO, TEPIEHANKYIAPHON K pebpy, U PacCMOTPETh II0-
Jy4YUBHIANCA B 9TOU MJIOCKOCTH yTOJI.

39. PaBeHCTBO ¥ HEpPaBEHCTBO JABYIPaHHBIX yIrJyoB. JlBa jBy-
TPAaHHBIX yIVIa CYUTAIOTCS PABHBIMM, €CJIM OHU IPH BJIOKEHUU MOTYT
COBMECTHUTHCS; B IPOTUBHOM CJIy4ae TOT U3 ABYIPAHHBIX YIJIOB CIUTAETCS
MEHBIIIM, KOTOPBI!l COCTABUT YaCTh JPYIOroO yIJIa.

Ilomo6HO yrirtaM B IJITaHUMETPHE By TPAHHBIE YIJIBI MOTYT OBITH CMEXK~
Hble, BePTUKAJIbHBIE U IID.

Ecin gBa cMeXKHBIX JIByI'DAHHBIX YIJIa PABHBI MEXKJIy C000il, TO KaxK-
Bl M3 HUX HA3bIBAETCH NMPAMBIM JBYT'PDAHHBIM YTIJIOM.

Teopewmbr. 1) Pagnbim 06Y2parHvM Y24aM COOMEEMCMEY-
10Mm pasHvie AUHEUHBIE Yaabl.

2) Boavwemy 08Y2paHHOMY Y2ay coomeemcmeyem Goavuus
AUHETUHDBLT Y204.
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ITycte PABQ n Py A1B1Q1 (puc.29) — nBa qByrpaHHBIX yriaa. Bio-
xxuM yroi Ay By B yron AB rtaxk, arober pebpo A;B; coBmajo ¢ pebpom
AB u rpanb P; ¢ rpaubio P. Torya eciin 3T IByrpaHHbIE yTIIbI PABHBI, TO
rpaHb (J; coBmajier ¢ rpaubio (J; ecau xke yrosa A; By menbme yria AB,
TO rpaHb ()1 3aiiMeT HEKOTOpOE IOJIOXKEHHE BHYTDH JIBYIPAHHOIrO yIJIa,
Hanpumep Q.

R

Puc. 30

3ameTuB 310, BO3bMeEM Ha 0011eM pedpe KaKyo-HuOyIh TOUKy B u npo-
BeJieM depe3 Hee ILUIOCKOCTb R, mepneHmukyJasapHy K pebpy. OT me-
pecevyeHus 3TOH ILUIOCKOCTH C T'PAHSIMHU JIBYTPDAHHBIX YIJIOB IOJLy4aTCs
JIMHEWHBbIE yIUIbl. ZICHO, 9TO €Cju JBYTrPAHHBIE YIJIBI COBIAIYT, TO y HUX
OKazKeTCsl OJMH W TOT Ke JjmHeiHbi yron CBD; ecau ke JByrpaHHbIE
YIJIbI HE COBIAJIYT, €CJIM, HAIPUMED, rpaHb ()1 3aiimer mojoxeHue (o,
TO y OOJIBIIEr0 JABYIPAHHOTO YIJIA OKAXKETCS OOJIBINHI JIMHEHHBIA yroJI

(nmerno: ZCBD > ZC3BD).

40. O6paTHbBie Teopembl. 1) Pasnoim aunelinbim yzaam
COOMBEMCMBYIOM PaBHBLE 08Y2PAHHBLE Y2AbL.

2) Boavwemy aunelinomy yeay coomeemcmeyem Goavusul
deyzpantbLll Ya20u.

STI/I TE€OPEMBI JIETKO JOKA3bIBAKTCA OT IIPOTHUBHOIO.

41. CaencrBud. 1) [Ipamomy 08y2parnomy y2ay coomeememey-
em NPAMOT AUHETHBLT Y204, U 06PAMHO.

ITycrs (puc. 30) mByrpanssii yron PABQ npsmoil. 910 3HAYUT, 9TO
oH paseH cMmexkHoMy yriry QABP;. Ho B TakoMm ciiy4ae JUHEHHBIE yIJIbI
CDE u CDE; Tak»e paBHbBI; & TaK KaK OHU CMEXKHBIE, TO KaXK bl U3 HUX
noJkeH ObITh mpsiMoii. OOpaTHO, ec/in PaBHBI CMEXHBIE JIMHEHHBIE YTJIbI
CDE u CDE,, 10 paBHBI U CMEXKHBIE JByI'DAHHBIE YTJIbI, T. €. KAXKJIbIH U3
HUX JIOJKEH OBITH IIPSAMOM.

2) Bce npamvie dsyzpanmbie Yeavl pasHbl, NOMOMY 4MO Y HUL DAGHHL
Aunetinvle Yyeasl.

Tloo6HBIM 2Ke 06pa30M JIETKO J0Ka3aTh, ITO:

3) Bepmukaavroie d8y2panmbie Yy2av PasHbL.

4) Heyepanmvie y2av, ¢ COOMBEMCMEEHHO NAPAALCALHOMY U 00UHAKO-
60 (MM TIPOTHBOIIOJIOKHO) HANPABAEHHBLMU 2PDAHAMU DAGHDL.
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5) Ecsin 3a eZmHAIYY TBYTPAHHBIX YTJIOB BO3BMEM TaKOH JBYTDAHHBIH
YT0JI, KOTOPBIIl COOTBETCTBYET €JIMHUIlE JIMHEHHBIX YIJVIOB, TO MOXKHO CKa-
3aTh, 9TO 068Y2PAHHbIT Y204 USMEPAETNCA €20 AUHETHBIM Y2AOM.

HepneH/:(MKy.nﬂprIe IINIOCKOCTHA

42. QOupegenenue. JIBe IIOCKOCTH HA3BIBAIOTCS B3aMMHO
HepIeHANKYJIAPHBIMMY, €CJII, IIEPECEKAsICh, OHU 00PA3yIOT MPSIMBbIE BY-
TPaHHBIE YIUIBI.

43. Teopewma (BrIpaXKamImas IPU3HAK TEPIEHANKYIAPHOCTHA JIBYX TLIO-
ckocreit). Ecau naockocms (P, puc. 31)
npoxodum uepe3 nepnenduryaap (AB)
K Jpyroil maockocmu (Q)), mo ona mep-
neHduKYAAPHA K IMOU NAOCKOCTU.

Ilycte DE Oymer JjuHuUs uUepecedeHus
mrockocreit P u (. Ha miockocru @) mpo-
Begem BC L DE. Torma yron ABC 6Gyuer
JIMHENHBIM yTJIoM JIByrpaHHoro yria PDEQ.
Tak kak npsamas AB 1O yCJIOBUIO MEpIIeH-
nukynasapHa K @, to AB1 BC; 3naduT, yrou
ABC upsiMoii, a HIOTOMY U JIByIPaHHBIA yTOJI
pSAMOii, T. €. TIIOCKOCTh P MepHeH InKyIsapHa
K IJIOCKOCTH ().

44. Teopewma. Ecau dse naockocmu (P u @, puc.31) e3a-
UMHO NepnenHduryaaprs v £ 00not u3 nux (Q) nposeden nep-
nenduryaap (AB), umerouut obuyro mouky (A) ¢ dpyeoii naoc-
xocmwuio (P), mo amom nepnendukyasap 6ecov aexHcum 6 Imou
naockocmu (P).

IIpemnosmoxum, aro nepnesukyasp AB

P He JIEKWUT B Iutockoctu P (Kak n306pakeHo
Ha puc. 32). Ilycte DE Gyner auHus nepe-

cedenns mirockocreii P u ). Ha miockocrn

A P nposenem npamyto AC L DE, a Ha mioc-
\ kocru ) nposesem npsamyw CF 1 DE. Torna
E yroaq ACF, Kak JIMHEHHBIA yroJ MmpsSMOro

9 JBYTDAHHOTO yriia, Oyser npsimoit. Ilosromy

C 2 smanst AC, obpa3ys npsimbie yrubl ¢ DE u

B CF, Gyjer nepuneHIuKyJaspoM K IJIOCKOCTH

D Q. Mu1 Oymem uMeThb TOTJA JIBA IIEPIIEH U~
Puc. 32 KyJIgpa, OUYIIEHHble M3 OJHON M TOH XKe

Toukun A Ha WIOCKOCTH (), umeHHo AB u

AC. Tak kak 310 HeBO3MOXKHO (§36), TO JONyIEHNe HEBEPHO; 3HAYWT,
nepreHuKyaap AB jgexur B nyockoctu P.

45. CaencrBue. Junua nepeceuenus AB (puc.33) dsyx naoc-

xocmet (P u Q), nepnendurysaprox x mpemwvets naockocmuy (R), ecmo
nepnenouryAap K 3moti NA0CKOCU.
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A
i ZA:
/(0 N
a4 ”
C———>p M,
Ol Nl
Puc. 33 Puc. 34

JeficTBUTEILHO, €CJIM Yepe3 KaKyr-HuOyab TOYKy A juHMEM mepece-
qeHud IocKocTedl P u () mpoBejieM TepneHuKyJIsap K mwiockoctu R, To
9TOT MEPHEHIUKYJIAP COrJIACHO MPEIbIIYINel TeopeMe JI0JKEH JIEXKATh U
B IUIOCKOCTU (), U B 1mjiockoctu P, 3Ha4uT, oH coJibercs ¢ AB.

VYros ABYyX CKPeIUBAIOIIIXCH IIPAMbBIX

46. OunpepmeseHue. YIJOM JIByX CKPEIIABAFOIIUXCS IPSIMBIX
(AB u CD, puc.34), myia KOTOPBIX JaHO TOJIOKEHWE W HANPABJIEHUE,
razbiBaercd yroa (MON), KOTOpPbIi HOSyIUTCs, €CJIN U3 MTPOU3BOIHHON
roukn npocrpancrsa (O) nposeaem nomynpsivbie (OM u ON), coorser-
CTBEHHO TapaJjutesibHble MaHHbIM npaMbiM (AB w C'D) m omuHAKOBO C
HUAMU HAIPaBJIEHHBIE.

Besnuuna 3100 yriia He 3aBUCHUT OT MOJIOKeHUsi TOYKU (O, TaK Kak
€CJIM TIOCTPOMM YKa3aHHBIM IryTeMm yroa M;O1 N7 ¢ BepIIUHON B KaKOii-
HUOyap apyroit Touke O1, o LZMON = /M;01N;, noromy d9T0 3TH
YIJIBI UMEIOT COOTBETCTBEHHO MaPAJUICTbHBIE U OJIMHAKOBO HAIIPABJICHHBIC
CTODOHBI.

VYroJ, 06pasyeMbIii IPAMOI C IJIOCKOCTBHIO

47. TIpoeKnus TOYKH U MPSAMOI HA IJIOCKOCTB. MBI roBOpuIn
panee (§25), 9T0 KOrjia M3 OHON TOYKU MPOBEIEHBI K IUIOCKOCTH IEp-
MIeHIUKYJIAD U HAaKJOHHAdA, TO IMPOEKIHeil 3TOi HAK/JIOHHOHN Ha IJIOCKOCTh
Ha3bIBAETCS OTPE30K, COEIUHSIONIII OCHOBAHNE MEPIEHIUKYJISPa C OCHO-
BaHWEM HaKJIOHHOHN. Jlagum Teneps Gosee obliee onpeie/ieHre IPOEKITUHI.

1) Opmozonaavroti (uau npamoyzosvhoti) npoexyuetl kaxol-Hubyds
mouku Ha dannylo naockocmy (Hanpumep, Touku M Ha mI0CKOCTH P,
puc. 35) nasweaemcs ochosanue (M) nepnenouKysApa, ONYWLEHHO20 Ha
2MY NAOCKOCD U3 83AMOU MOYKU.

2) Opmozonasvhol npoekyuet KaxoG-rubyds AUHUU HA NAOCKOCTNL
HA3DLBAEMCA 260MEMPUNECKOE MECTNO NPOEKUUTL 6CET MOUEK IMOT NUHUY.

B 9acTHOCTH, €CJTn TPOEKTHPY€eMasi INHAS € CTh NP AMa s (Hampw-
mep, AB, puc. 35), He nepreHWMKyasApHas K iockoctu (P), To npoexust
ee Ha 3Ty IJIOCKOCTh €CTh TaKXKe M PsAMasd. B caMoM jiejie, ecjii Mbl
qepe3 npsimyo AB u nepresukyssp Mm, onymeHHBIH HA IIOCKOCTb
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TMPOEKIN W3 KaKOW-HUOYy b OiHON Toukm M 3TOi mpsiMoil, MpoBegeM
IJIOCKOCTH (), TO 3Ta MJIIOCKOCTh JIOJI?KHA OBITh NEPIEHNKYJISAPHA K ILIOC-
KocTu P; 1mo3TOMYy UEepHeHMKYJsSp, OIyIIEHHBI Ha ILUIOCKOCTHL P u3
moGoit Toukn npavoii AB (mampumep, n3 Touku N ), JOJKEH JIEKATH B
70l IockocTn @ (§ 44) 1, crenoOBaTEIHHO, MPOEKINA BCEX TOYEK MPAMON
AB 10JIXKHBI JIEKATh HA TPAMOI ab, TI0 KOTOPOI TIEPECEKAIOTCS TLIOCKOCTU
P u Q. ObpaTHO, BCaKas TOYKA STOM MPAMON ab eCThb MpPOEKIHs KaKoii-
HUOY b TOYKYU npsaMoil AB, Tak Kak NMepHeHuKyJIsap, BOCCTABICHHBIN U3
JiE000I TOYKK UPSIMOM ab, JIEXKUT HA ILUIOCKOCTH () M, CJIEIOBATEJIHLHO,
nepecekaerca ¢ AB B Hekoropoii Touke. Takum ob6pasom, npsamas ab
[IPEJICTABIISAET COO0I r€OMETPUIECKOE MECTO IIPOEKITUI BCEX TOYEK TAHHON
npamoit AB u, cJie0BaTeIbHO, €CTh €€ MPOEKITH.

st KPaTKOCTH Pedr BMECTO «OPTOrOHAIBHAA MPOEKIU» MBI Oy1eM
TOBOPUTH HPOCTO «IIPOEKITHT».

48. Yroa npsimoii ¢ ILIOCKOCTBIO.  Yeaom npamoti (AB, puc. 36)
¢ naockocmwvio (P) B ToM citydae, KOryia npsiMasi HAKJIOHHA K INIOCKOCTH,
HasbiBaerca ocmpul yzoa (ABC), cocmasaennudi 3mot npamotl ¢ ee
npoexyuets HaG NAOCKOCT.

A
M N QB
A
C
M B
p _a ™ P D
Puc. 35 Puc. 36

Yrox stor 06mamaeT TeM CBOWCTBOM, 9TO OH €CTh HAMMEHBINUN W3
BCEX YIJIOB, KOTOPbIE HAKJIOHHas OOpasyeT ¢ MPSAMBIMH, POBEIEHHBIME
Ha WI0cKocTu P 4yepe3 ocHOBaHWE HaKJOHHOW. JloKaskeM, HAIIpUMeEp, 9TO
yroi ABC wmensiie yria ABD. st atoro oraoxum orpe3ok BD = BC
u coeuanM D ¢ A. Y tpeyroasaukoB ABC u ABD 5iBe CTOPOHBI OJTHOTO
PaBHBI COOTBETCTBEHHO JIByM CTOPOHAM JPYTrOro, HO TPEThU CTOPOHBI HE
passsbl, a nmerro: AD > AC (§26). Beaencrsue storo yrox ABD Gosbiie
yria ABC.

MHororpaHHbl€e yIJibl

49. Oupepgenenus. BospmeM Heckobko yriaos (puc. 37): ASB,
BSC, CSD, koropble, IpUMBIKas TOCJEIOBATEIFHO OJIMH K JIPYyrOMY,
pPacmoJiozKeHbl B OJTHON IJIOCKOCTH BOKpYT ob0mieit Bepmumubl S. Ilosep-
HEM TLUIOCKOCTh yriia ASB Bokpyr obmieit croporsl SB Tak, 9To0bI 9Ta
IJIOCKOCTBH COCTaBUJIa, HEKOTOPBIN By PaHHBIN yIroJl ¢ miockocTbio BSC.
3areMm, He W3MeHsIsI MOJIYyYHUBIIEroCs JIByTPAHHOTO YIJia, IMOBEPHEM €ro
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BOKpyr mpsamoit SC' tak, 9Tobbr mirockoctb BSC' cocraBmiia HEKOTODHIA
AByrpaHHbIA yros ¢ miockocteio C'SD. Ilpogoskum Takoe mocie10Ba-
TEJIbHOE BPAIlleHNe BOKPYr KaxKJioi obmieit croponbl. Eciau mnpu 3Tom
nmociieaass cropona SFE coBmecturcsi ¢ nepBoit croponoit SA, To obpa-
syercsa dburypa (puc. 38), KOTOpas Ha3BIBAETCS MHOTOTPAHHBIM YTJIOM.
VYraet ASB, BSC, ... Ha3pIBalOTCA MJIOCKAMHU yTJIaMU WM TPAHAMUA,
croponbt ux SA,SB,... Ha3bIBalOTCa pedpamu, a obias BepriuHa S —
BEPINMHOM MHOrOrpansoro yria. Kaxmoe pedbpo sBjsieTcss BMecTe ¢ TeM
pebpOM HEKOTOPOro JIBYTPAHHOTO yIJia; MO9TOMY B MHOTOT'DAHHOM yTIJie
CTOJIBKO ABYT'PAHHBIX YIJIOB U CTOJBHKO ILUIOCKHX, CKOJIbKO B HEM BCEX
pebep. Haumenbinee 4uciio rpaneii B MHOMOIDAHHOM yTJle — TPHU; TaKOM
YroJI HA3bIBAETCA TPEeXTrpPaHHBIM. MoryT 6bITh yIyibl Ye€THIPEXI'DAHHBIE,

nATUTPDaHHBIE U T. II.

N

D B
Puc. 37 Puc. 38

MHuororpasHsIit yros 0003HA9AETCS WA
O/IHOI OYyKBOIi S, MOCTABJIEHHON y BEPIIH-
Hbl, Wi ke psagom 6yks SABCDE, u3
KOTODPBIX IepBasi 0003HAYAeT BEPIIHHY, a
npodne — pebpa Mo MOPsAIKY MX PACIOJIO-
JKEHUS.

MHuororpaHHbBI yroJ Ha3bIBAETCS BbI-
HYKJIBIM, €CJId OH BECh PACIIOJIOXKEH II0
O/IHy CTODOHY OT ILUIOCKOCTH KaxKJOW u3
€ro rpaHeil, HEOTDAHWYIEHHO IPOJI0JI?KEH-
uoit. TakoB, HapuMep, yroJi, U300paKeH-
ublil Ha puc. 38. HaobopoT, yros Ha puc. 39
HEJIb3s Ha3BATh BBIMYKJBIM, TaK KaK OH

Puc. 39 pPAacIoJIoXKeH 1O 00e CTOPOHBI OT TPaHU
ASB wm or rpanu BSC.

Ecin Bce rpaHu MHOTOrpaHHOIO yTJiIa IepecevdeM IIOCKOCThIO, TO B Ce-
geHUn o0pasyercs MHOrOyrouabHuk (abede). B BBIMYKIIOM MHOrOrpaHHOM
yrjie 3TOT MHOTOYI'OJIbHUK TOXE BBIMYKJIbIA. MbI Oy/ieM paccMaTpuBaTh
TOJIFKO BBIMYKJIbI€ MHOIOIDAHHBIE YIJIbI.
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50. Teopema. B mpexrepaHHOM yYaae KaAHCOLIU NAOCKUL
Y204 MEHDBULE CYMMDBL 08YT 0PY2UT NAOCKUT Y21408.

ITycts B TpexrpartoM yrie SABC (puc. 40) Hanbospmmii U3 mI0CKUX
yriioB ectb yros ASC. Orioxum Ha 3ToM yrite yroa ASD, paBHbit yriay
ASB, u npoBeneMm Kakywo-uuOyap npamyro AC, nepecexawmryio SD B
"HekoTopoit Touke D. Ormnoxum SB = SD.

CoemurauB B ¢ A u C, nonyanm AABC,

B KOTOPOM
AD+ DC < AB + BC.

Tpeyromsauku ASD u ASB paBHBI, Tak
KaK OHH COJiep’KaT 10 PaBHOMY yTily, 3a-
KJIFOUEHHOMY MEXKJ[y PaBHBIMH CTOPOHAMU;
cnenosarenbio, AD = AB. Tlosromy ec-
JI B BBIBEJIEHHOM HEPABEHCTBE OTOPOCHUTH
pasable cnaraembie AD u AB, nosy4nwm,
aro DC < BC. Tenepp 3amedaem, 410 y
rpeyroapaukoB SCD u SCB npe cTropoHbI
Puc. 40 OJHOTO PaBHBI JABYM CTOPOHAM JApPYyLoOro, a
TPEThU CTOPOHBI HE PABHBI; B TAKOM CJIydae

mpOTHB BOJIBINEH 3 STUX CTOPOH JIEXKUT OOJBINUAN yroJ; 3HATUT,

CSD < LCSB.

TIpuGasus K JeBoit gacTu 3Toro HepaseHcTBa yroia ASD, a x npasoit
paBHBI emy yrosg ASB, nojyduM TO HEPABEHCTBO, KOTOPOE TPEGOBAIOCH
JI0Ka3aTh:

LASC < LCSB + LASB.

Ms1 fgokazanm, 910 jake HauOOIBIIUI IJIOCKUN Yo MEHBIE CyMMBbI
ABYX JAPYTHX YIVIOB. 3HAYHUT, TEOPEMa JTOKA3aHA.

CunengcrBue. OraumemM oT 06eux YacTeil MOCIeTHErO HEPABEHCTBA
mo yriay ASB wnn mo yray C'S B; nojygaum:

LASC — LASB < ZLCSB;
LASC - ZCSB < LASB.

PaccmarpuBas 9TM HepaBeHCTBa CHpaBa HAJIEBO W IIPUHAB BO BHUMAHUE,
qaro yron ASC kak HauGONBIIMN U3 TPEX YIJIOB DOJIbINE PA3HOCTH JBYX
JPYTAX YTJIOB, MBI IPUXOJUM K 3aKJIIOYEHHI0, 9TO B TPEeXTPaH-
HOM yrJje KaXJblii TIJOCKHUMK yroJy 60jbiie Pa3sHOCTH
ABYX ApYrux yrJjos.

51. Teopema. B 8bnyKAOM MHO202DGHHOM Y2AE CYMMA
8CET NAOCKUT Y2108 menvbuwe 4d.
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ITepeceuem rparn (puc. 41) BeIIyK-
goro yrta SABCDE kakoil-Huby b
IJIOCKOCTBIO; OT 3TOTO B CEUEHUU IOJIY-
9uM BBINYKJIBIA n-yroasank ABCDE.
IIpumeHnss TEOPEMY TPEIBITYIIETO Ma-
parpada K KaxkKJI0OMy U3 TPEXI'PAHHBIX
YTJIOB, BEPITUHBI KOTOPBIX HAXOIATCS
B Toukax A, B,C, D u E, saxomum:

/ABC < LABS + ZSBC;
/BCD < /BCS+ Z5CD wumrn.

Puc. 41 CJ10XKUM IOYJIEHHO BCE 9TU HEPABEH-

crBa. Torma B J1€BOM 9acTH IOJIydHUM

CyMMy BCeX YIJIOB MHOIOYTOJIbHUKA

ABCDE, xoropasi paBHa 2dn — 4d, a B npaBoil — CyMMy YIJIOB Tpe-

yroabaukoB ABS,SBC u T. 1., KpoMe TexX yIJIOB, KOTOPBIE JIEXKAT MPH

BepmuHe S. O003HAYUB CyMMy 3THX IIOCJIEJHHX YIJIOB OYKBO# &, MBI
[IOJIY MM IIOCJI€ CJIOXKEHUSL:

2dn — 4d < 2dn — x.

Tak kak B pazHoctsax 2dn—4d u 2dn—, yMeHbIIaeMbI€ OJMHAKOBBI, TO,
4TOOBI IEepBasi PA3HOCTH OBbLIA MEHBINE BTOPOH, HEOOXOIMMO, YTOOBI BbI-
guraemoe 4d 661710 H6OJIbIe BEITUTAEMOTO &; 3HAIUT, 4d > x, T.e. x < 4d.

IIpocreiinine ciiydan paBeHCTBA TPEXTI'PAHHBIX YIJIOB

52. Teopewm b .Tpexepartsvie Yy2av, pasHsl, €CAU OHU UMEIOTM:

1) no pasHomMy 08Y2PAHHOMY Y2aY, 3AKAIOUEHHOMY MEeNHCIY
deyms cOOMBEMCMBEHHO PABHBIMU U 00UHAKOBO DPACTLOAOHCEH-
HBMU NAOCKUMU Y2AGMU, WA

2) no pasHOMYy nAOCKOMY
Y2y, 30KAO0UEHHOMY MedHcoy

S S
deymsa coomeememeenHo pae- 1
HBLMU U 00UHAKOBO PACNOAO-
HCEHHBIMU 08Y2PAHHBIMY Y-
AAMU.

1) IIycts S u S; — nBa Tpex- I R
rpaHHbIX yria (puc.42), y Koro-
C C,
A A
B

PBIX ZASB - ZAlslBl,ZASCZ
= /A15,Cy (v 3T! paBHBIE yTJIBI
O/IMHAKOBO DACIIOJIOXKEHBI) U JIBY-
rpaHHbIi yroj AS paBeH nByrpaH-
HOMy yriry A1S7. Baoxuwm yroa Sy
B yroJa S Tak, 9To0Bl y HUX COBOAIU TOYku Sy u S, npsambie S1A; u SA
u wiockoctu A151B1 u ASB. Torna pebpo S1By noiizer mo SB (B cuiy

B,
Puc. 42
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pasercrBa yrioB A1S1B; m ASB), miockocts A1S51C motimer mo ASC
(1o paBeHCTBY JBYTPAHHBIX yIII0B) 1 pebpo S1Cy noiiner no pebpy SC (B
cuiy pasercTBa yrioB A151C1 nu ASC). Takum o6pa3soM, TPeXIpaHHbIE
YTJIBI COBMECTATCS BCEMH CBOMMHE PeGpamu, T. €. OHU OyIyT PDABHBI.

2) Bropoii mpusHaK, MOA0GHO MEPBOMY, JOKA3BIBAETCSA BJIOXKEHHUEM.

53. CuMmMeTpuYHbIE MHOTOrpaHHbIE yIibl. Kak u3BecTHO, Bep-
TUKAJIbHBIE YTJIbl PABHBI, €CJM PedYb uiueT 00 yriax, 06pa3soBaHHBIX MPs-
MBIMU UJIH IIOCKOCTAME. [locMOTpHM, CIIPABE/IINBO JIX 3TO YTBEPKICHNE
MPUMEHHUTENHHO K yIIaM MHOTOTPAHHBIM.

IIponosxum  (puc.43) Bce peGpa

e ;3 yriia SABCDE 3a Bepmuny S, Torma

A4, obpa3yerca Japyro MHOTOTPAHHBIH
yroa SA;Bi1DyE7, KOTOPBI MOXKHO

Ha3BaTh BEPTUKAJIBHBIM [0 OTHO-

[IEHUI0 K mepBoMy yriay. Herpymao

BUJETh, 9TO y 00OUX YIJIOB PaBHBI

S COOTBETCTBEHHO W ILIOCKHE YIJIBI, W
! JBYTDaHHBIE, HO T€ W JPyrHe PacIo-
JIOXKEHBI B 0OparTHOM mopsijke. Jleii-

D,. X

E,
/7[ I CTBUTEJIPHO, €CJIM MbI BOOOpa3uM Ha-
p  Omomaresnis, KOTODBIH CMOTPUT H3BHE
4 i > MHOTOTDAHHOTO YTJIa Ha €ro BePIIuHY,
Puc. 43 to pebpa SA,SB,SC,SD,SE 6ynyt

Ka3aThCsl €My PACIIOJIOXKEHHBIMU B Ha-
[PABJEHUU TPOTUB JBUXKEHUS YaCO-
BOH cTpeJiku, Torma Kak cMorTpsi Ha yroia SA;CyDqFEy ou Bumur pebpa
SAq,SBi,... pacuoJIOXKEHHLIMH 110 JBUKEHHMIO YaCOBOI CTPEJIKH.
MHororpaHHbie yrilbl ¢ COOTBETCTBEHHO DAaBHBIMU ILUIOCKMMHU U JIBY-
FPAHHBIME YIJIAMH, HO PACHOJIOXKEHHBIME B OOPATHOM MOPSsiJIKe, BOOOIIE
HE MOI'YyT COBMECTUTHCS IPU BJIOXKEHUU; 3HAYUT, OHU HE PABHBL. Takue
YTJIbl HA3bIBAIOTCA CUMM € TP U Y HBI M U (OTHOCHTEJILHO BEPIIHHEL S).
Tlogpobree o cummerpun GpUryp B MPOCTPAHCTBE OyI€T CKA3aHO HUXKE.

YIIPADKHEHHW A

Jloka3aTh TeOpeMBI:

1. TBe miockoCTH, mapaJijesbHble TPEThel, MapaJJIeJbHbI MeX1y coboii.

2. Bce npsimble, mapaJulesibHBIE JAHHON IUIOCKOCTH W IIPOXOJSINUE Hepe3
OJIHYy TOYKY, JIe2KaT B OJHOU IJIOCKOCTH, IMapaJlIeJbHOA JTaHHOU.

3 Hana mmockocts P u mapasutesbHas et mpsamas a. Jloka3aTb, 9TO BCe
TOYKH HpHMOfI a HAXOOATCAd Ha OMUHAKOBOM PACCTOAHUU OT IJIOCKOCTHU P.

4. Jloka3aTh, 9TO BCE TOYKHU OJHON M3 JBYX MapPaJUIETbHBIX ILIOCKOCTEH
HAXOJATCS HA OJUHAKOBOM PACCTOSHUU OT JIPYTOH IJIOCKOCTH.

5. JlBe mIOCKOCTH, MPOXOSINUE Yepe3 [Be JAHHbBIE apPaJLIEIbHbIE IPIMbIE
¥ HE TApPaJUIEJIbHbIE MEXJIY CODOM, MepeceKaroTcs MO MPAMOil, TapasuIeIbHON
JAHHBIM IIPSMBbIM.
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6. Ecnu npsimas a mapaJsuiesbHa KaKoW-1ubo mpsiMoit b, Jjiexkareil Ha mroc-
koctu M, TO BCSKasl IJIOCKOCTh, MPOXOMAIIAs Yepe3 a, MEePeceKaeT IJIOCKOCTh
M 1o npsMoit, mapaJuIeabHOR b, uiau no npsimoit b.

7. Ecin npsimasi a mapaJutesibHa wiockoctu M, To BeaKas IpsiMasi, IPOXO-
OdIIasi 9epe3 TOUKY, JIeXKallylo B ILIOCKOcTH M, M mapaJuiesibHasi NPAMOi a,
JIEXKUT B ttockoctu M.

8. Ecsiu maubl 1Be ckperuBaoomuecs IpsiMble a U b U 4epe3 mepByIo mpoBe-
JIeHa IJIOCKOCTD, MapaJijiesibHas BTOPOIi, a Yepe3 BTOPYIO — ILUIOCKOCTh, MapaJi-
JieJIbHASI MIEPBOii, TO 9TH JBe IUIOCKOCTH MTapPaJIIe/IbHBI.

9. Bce mpsiMble, mpoxopsiiue Yepe3 KaKyo-HuOy/Ib TOYKY Ha IPSIMOIi a U mep-
MEeHUKYJISPHBIE K 9TOM MPSIMOIA, JIE?KAT B OJHOMN IJIOCKOCTH, TEPIIEH UK YJISIPHON
K a.

10. Ecoin miockocTh U mpsiMasi MEePIeHINKYISPHBI K OJHON MPAMOIi, TO OHH
[apaJlJIeIbHbIL.

11. Ecan npsamas a, mapaJjeiabHas iockoctu M, mepecekaer mpsamyio b,
MEePIEHIUKYJISIPHYIO 9TOM ILIOCKOCTH, TO MPSMBIE G U b MepIeHuKyISPHBI.

3amgadym Ha MOCTPOEHHE

12. Yepe3 maHHYIO TOYKY IPOBECTU ILIOCKOCTH, MAPAJIIEIBHYIO JBYM JaH-
HBIM HIPSAMBIM @ 1 b.

13. Hepes maHHYIO TOYKY MPOBECTH MPAMYIO, MapasUIeJbHYIO0 JAHHOMN MJIOC-
KOCTH U ME€PECEKAONIYI0 JAHHYIO IPSIMYIO.

14. TTocTpouTs IPAMYIO, EPECEKAIONILYIO IBE JAHHbIE MPSMbIE U MAPaJIIETh-
HYIO TpeTheil JTaHHOIT mpaAMOM.

15. IlocTpouTs Kakyio-ub0 MPsSIMYIO, MEPECEKAIONIYIO JBE JAHHBIE IIPSIMBbIE
U NapaJUIeNIbHYIO JAHHOM IUIOCKOCTH (33/1a4a HEONPe/IeJIeHHAS ).

16. ITocTpours Kakyo-1ub0 NPAMYIO, IEPECEKAIONLYI0 TPU JAHHBIE IIPSIMBbIE
(3amaga HeompeneIeHHAS).

17. Yepe3 IaHHYIO TOYKY MPOBECTH MPSAMYIO, MEPIEHIUKYJISAPHYIO IBYM
JAHHBIM CKPENUBAIOMIUMCS IPSIMBIM.

18. Uepes maHHYIO IPSAMYIO IPOBECTH IIJIOCKOCTD, IEPIIEHIUKYJISPHYIO K JaH-
HOM IIJIOCKOCTH.

19. Hausr miockocts M u npsmas a||M. Uepes npsMyo a OIpOBECTH ILIOC-
KOCTb, ITEPECEKAIOIIYIO IJIOCKOCTh M IO JAHHBIM YIJIOM.

20. Hana maockoctb M u ase Touku A u B mo onHy cTopoHy ot Hee. Haitru
Ha miockoctu M rtakyio Touky C, urobs cymma AC + BC Gblia HauMeHbIIIeH.



T'nasa II

OPTOI'OHAJIBHBIE ITPOEKIINN TOYKUM, OTPE3KA
n ®NTVYPBI

54. W3o00pakeHWe TOYKW ITPU IMOMOINU ITPOEKIIMW Ha JIBe
IJIOCKOCTU. Boobpa3suMm IJIOCKOCTH MPOEKIuii, ropu3oHTajbHy0o H u
BEPTUKAJIBHYIO V, IEPECEKAOIINECH MO/, IPAMBIM yIJIOM II0 IPAMON Y,
KOTOPYIO MBI Gy7IeM Ha3BIBATH OCHIO MPOEKIuil (puc. 44).

ILirockocTr 3T 06PA3YIOT YETHIPE JIBY-
7 TPAHHBIX YIVIA, W3 KOTOPBIX MBI IS
MPOCTOTHI Oy/IeM PACCMATPUBATH TOJIBKO
OJTNH, UMEHHO nepejuuii Bepxuuit. Iloso-
y 2KHAM, 9TO BHYTPH 3TOrO YIJIa PACIOJO-

- J)KeHa Kakag-HuOyabp Touka A. Omycrmm
x o Y U3 Hee IEPIEHIUKYJISAPbl Ha, ILUIOCKOCTH

[ l/ H wu V. Torma MBI IOJyYWM HA ITHX
H a IJIOCKOCTAX MPOEKIUU TOYKH A, HUMEHHO:
a €CTh TOPU30HTAJIbHAS POEKIHs, a’ —
BepTUKAJIbHAs (IPOEKIMU ITH HA3BIBA-
FOTCS OPTOTOHAJIBHBIMH, TaK KaK OHHU IO-
JIy4aroTCs OILyCKAHUEM NEePIEeHIMKYIAPa
Ha IVIOCKOCTB ).

OOBIKHOBEHHO KaXK]1asi W3 ITHX MPOEKIUN 0003HaUaeTcss Majoil OYK-
BOIi OJIHOrO HAMMEHOBAaHUS C TOU OOJIBIION OyKBOil, KOTOpas 0003HAYAET
MPOEKTUPYEMYIO TOYKY, IpudeM OyKBa, 0O03HAYAKMAS BEPTHKAJIBHYIO
MPOEKIHI0, BepeTcsi co 3HAKOM HaBepxy. llepleHInuKyasaphl, ¢ MOMOIIHI0
KOTOPBIX TIOJIyYAIOTCH IPOEKIIUU TOYKH, HA3HIBAIOTCS MPOEKTUPY FOIIIH-
MU IepleHAuKyasapaMu: Aa — ropu3oHTAIBHO-TPOEKTUPYIOMUI TIep-
NEeHIUKYJIApP, Aa' — BePTUKAIBHO-TIPOEKTHPYIONTAI MEPIEH UK YIIAD.

Eciu gepe3 3Ty neprieHIuKyJsipbl IPOBEIEM IIJIOCKOCTh, TO OHA J0JIXK-
Ha GBITH MEPHEHMKYIAPHO# K miockoctr H u k mnockoctu V' (§43); cate-
JIOBATENIHHO, JOJI?KHA GBITH EPIEHMKYJIAPHA U K ocH xy (§ 45), m moTomy
npambie aa” u a’a’, 10 KOTOPBIM 3Ta IIOCKOCTH MEPECEKAETCS C MJIOCKO-
cravu H u V| OyayT nepuesuKyIspHbL K OCH TY; CJI€0OBATEIHFHO, OHHA 00-
Pa3yOT JIMHEHHBIA YO ABYTPAHHOIO YTIJId, COCTABJIEHHOIO INIOCKOCTSIMU
H u 'V, u TtaK KaK 3TOT JBYT'PAHHBIN YT OJI IPSIMOM, TO U JIMHEHHBIN €ro yroj

Puc. 44
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JTOJIZKEH OBITh MpsaMbIM. TakuMm 06pa3oM, deTsipexyroibauk Aaa’ a’ 6ymer
NPAMOYTOJIbHIUK O M, INIOCKOCTh KOTOPOT'O NEPIEH/NKYJISPHA K OCH
zy.
3aMeTuB 3TO, MOBEPHEM TOPH3OHTAJBHYIO IOJYIIOCKOCTH h BOKpYT
ocr zy Ha 90° KHW3y; TOTJ@a OHA COBHAJET C HUMKHEH BEePTUKAJIHHON
[TOJIYIJIOCKOCTBIO, 00pa3ys C BEpPXHE#l BEPTUKAJIHHOU IOJIYIJIOCKOCTHIO
OJIHY BEPTHUKAJBHYIO IJIOCKOCTH. IIpm 3ToMm Todku a” m a' ocramyTca Ha
CBOWX MECTaX, & TOYKA ¢ 3aliMeT IMOJIOYKEHNE HIYKE OCH LY U PACIIOJIOKUTCS
Ha MPOJI0JIZKEHUN TepHenuKyaspa a’a’’ #Ha paccrosauu a’’a, pasaom Aa’.
Ms1 nmosy9auM TOTa pasBepHYTHIM puc. 45, KOTOpBIN BIpeas Oyaem Ha-
3BIBATH SMIOPOM. PUCYHOK 3TOT COCTOUT W3 MPAMOl Ty, M300paKarorieit
OCh TIPOEKITUH, U JIBYX TOYEK, PACIIOJIOKEHHBIX HA OJIHOM HEPIIEH/IUKYJISIPEe
K OCH ZY; HUXKHsS TOYKA €CTh TOPUM30HTAJIbHA MPOEKIWs, & BEPXHAT —
BEPTHUKAJbHAS MPOEKIHs TOYKU A.
Koneuno, Besikoit Touke A, B3sTOM BHYTpH JIBY-
a' rpaHHOTO yria (puc. 44), COOTBETCTBYIOT Ha 3IMIOPE
JIBE BIIOJIHE OIPEJIEJEHHbIE TOYKU a4 U a', pacro-
JIO)KEHHBIE HA OJIHOM IEPIIEH/UKYJIsApe K OCH TY.
. a" O6paTHO, BCAKHM JBYM TOYKaM 3MMOpa a u a,
L

Y pacnosioxeHHBIM Ha OJTHOM MePHeHUKYIAPe K OCH
zy (Touka a HWKe Ty, a To4YKa a’ BBHIIE TY),
COOTBETCTBYET OJIHA OIpejiesieHHas To9Ka A BHyTpU
JBYTPAHHOrO yriia. dTo0BI HOYyYUTh 3TY TOYKY, MBI

Puc. 45 JOJIZKHBI BOOOPA3UTh, YTO HUXKHSIS [TOJIOBUHA, S0P
BpAI[eHNEM BOKPYT OCH Ty CHOBA IIOBEPHyTa Ha
90° KBepXy M 3aTe€M M3 TOYeK a4 W @' BOCCTAHOBJIEHBI IIEPIEH UK YJISPhI

K IUIOCKOCTSM 00Opa30BaBIIEroCs JABYTPAHHOIO YIJIA; II€PECEYEHHE ITHUX

MEPIEHIUKYIISAPOB U OMPEIEUT TOUKY A.

55. Yactuble ciaygyam. U3 puc. 46 u 47 BugHO, 9TO eciu:
1) Touka A JeKUT HA TOPU3OHTAIBHOMN IIOCKOCTH, T. €. BEPTUKAJIbHAS
npoeknud a' JIeXKUT Ha OCH TY, & TOPU3OHTAJbHAA COBIAJAET C CaMOM

TOYKOIA;

Puc. 46 Puc. 47

2) Touka B pacnoJioxkeHa Ha BEPTUKAJILHON IUIOCKOCTH, T. €. TOPU30H-
TaJIbHad MPOEKIINA JIEXKUT HA OCH TY, & BepTUKAJbHad COBIAJAET C CaMoOit
TOYKOH;
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3) Touka C' JIEZKUT HA OCH TY, TO 00€ ee IMPOEKIUHU COBIAIAI0T C CAMON
TOYKOIL.

56. N306pakenne npsamoil. Msr yxe sunemm (§47), 9ro ecom
MPOEKTUPYEMas JUHUSA M PdMasd, TO U NPOEKIUs €€ JOJKHA OBbITh
npsdaMoi JuHUeH. 3HAUNT, OTPE30K HPSAMOM, coeauHsromel Touku A
u B (pwuc. 48), m3o6pasurca Ha smope (puc. 49) orpeskamum ab u a'b’, 3
KOTOPBIX TMEPBBI €CTh MOPU3OHTAJIbHASA MPOEKIUs, a BTOPOA — BEPTHU-
KaJibHag npoeknus orpeska A B. Takum 06pa3omM, 4T00BI IOy 9ATh TPOEK-
U0 HEOTPAHWIEHHON MPAMON Ha KaKyH-HUOYIb TIOCKOCTh, JIOCTATOYHO
Ha¥iT! TPOEKIMIO HA 9Ty TIJIOCKOCTH JBYX €€ TOYEK W YepPEe3 ITU MPOEKIUN
MPOBECTH TPAMYIO.

' a’

a

4] b’ b

% y
M b

a

Puc. 48 Puc. 49

IIpoekruy mpaMoil MOXKHO TIOJyYUTh €IIe MHA9e, & UMEHHO: MbI MO-
JKeM HPOBECTH 4Yepe3 3Ty IPSMYIO JBe IIOCKOCTH: OHY — HepIeHIu-
KYJFPHYIO K TOPH30HTAJIBbHONM IUIOCKOCTH NpOeKIuii (OHA HA3BIBAETCH
FOPU30HTAIBHO-IIPOEKTUPYIOIIEH MII0CKOCTHIO) U JPYTYIO — MepIeH-
JIMKYJISPHYK) K BEPTUKAJBHON IUIOCKOCTH NPOEKIHi (OHA Ha3BIBACTCH
BEPTUKAJIBLHO-IIPOEKTUPY IO mw1ockocThio). [lepecedenne sTuX mioc-
KOCT€H C IIOCKOCTAMY TPOEKIUH JACT Mpoekmn ab u a'b’.

D (o F
4

Puc. 50

3ameTum, 9TO €CJIM OTPE30K IpsAMoii obo3HadeH Gyksamu AB, TO ero
npoeknum o6o3HagaroTca ab (ropmsonTanbHas) u a'b’ (BeprEKanbHA);
€CcJiu HeOrpaHWYeHHas NpsiMasi 0003HavYeHa OHON OykBol, Hanpumep K,
TO HpOeKnuy ee 0GO3HAYAIOTCH TOXKE ONHOM 6ykBoi (Masoit) k (ropuson-
TanpHasd) u k' (BepTUKAJIbHAL).
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57. Yacrtebe caywaan. 1) Omur Koren orpeska AB jnexur Ha
TOPHU30HTAJIbHON IIJIOCKOCTH.

2) Onun xoHer orpe3ka C'D JjIeXKUT Ha BEPTUKAJIBHON IIOCKOCTH.

3) Orpesok EF ynupaeTcss CBOMMHA KOHIIAME B TUTOCKOCTH TPOEKIIHIA.

OTu Tpu ciydas w300paKeHbl B NEPCIEKTUBHOM Buje Ha puc. 50
¥ MPOEKNUSIMU HA II0pe Ha puc. 51.

4) Orpesok AB nep-
MIEHUKYJIAPEH K BEp- ¢’

TUKAJBHON IIOCKOCTHU a
MPOEKIAH M yIImpaeTca d 7
B Hee (puc. 52 u 53).
5) Orpesok C'D niep-
NEeHIUKYJIIpEeH K To- . b' e’
/ d\
b

PU30HTAJIbHON IJIOCKO-
CTY U yHOHpaeTcd B Hee
(pmc. 52 u 53).

6) Orpesok AB je- ¢ ¢ e
JKHUT B HEKOTOPOI TLII0C- Puc. 51
Koctu P, mepreHanKy-
JgpHOit K ocu xy. Toryia obe NMPOEKTHPYIONME ILIOCKOCTH COBIAIAIOT
¢ myockocTbio P u moromy Ha 3miope ab, a’b’ pacrosiozkeHbl Ha OIHOM
nepreHuKyaape K ocu xy (puc. 54 m 55).

B c’ as b’ ¢
C
4/ , &
x/ b | 7’ o y
a b a cod
Puc. 52 Puc. 53
31 b
P
a’ 7
a
X~ — y
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7) Orpesok AB mapaJiesieH BepTHKaJbHOI Twockoctu. Torma ero
TOPU3OHTAJIbHAS MPOEKIWsl TapaJjuiesabHa ocu xy (puc. 56 mw 57), a Bep-
TUKaJbHAs NPOEKIMA paBHA U napaJuiesabia AB.

8) Otpesok AB mapajulejieH TOPH30HTAJIBHON miockocTw (puc. 58
u 59); Torza ero BepTHKAJIBbHAA MPOEKIAsS MAPAJIIEbHA OCH TY, & TO-
PU30HTAJbHASA TPOEKINs PABHA U MapAJUIEbHA cCaMOMy OTpe3ky AB.

a!

bl

- b a b
Puc. 56 Puc. 57
’ r
a’ b’ ? b
/B
A g
x y
% y
b
b | =
a a
Puc. 58 Puc. 59

58. IIpoeknus nepecekawImuxcs MpaMbix. O4eBuHO, 9TO ecin
nBe npsimbie (K m L) mepecekaroTcsi, TO EPECEKAIOTCS TAKIKE W UX OJHO-
nmeHHBIe Tpoeknun (puc. 60), nprdeM ToUKM nepecederHust m u m' Jgexar
H& OJIHOM NEPHEeHAUKYape K ocu zy. O6paTHO, eciu OJHOUMEHHBIE TIPO-
eKIINW JIBYX NPSAMBIX IEPECEKAIOTCSA, IPUIEM TOYKH HEPECEUICHUS JIeXKAT
Ha OJIHOM IIE€PIIEHUKY/IAPE K OCH TY, TO U CAMU IPAMbBIE TI€PECEKAIOTCS,
TaK Kak To4ka (m,m'), onpe/ensemMas TOYKAMU [epecedeHrsi IPOeKIui,
IPUHAJIEKAT 00EUM TIPAMBIM.

59. IIpoekIuy mapajulesIbHBIX MPAMBIX MapajliieJibHbl. Jleii-
crurensHo, eciau AB|/CD (puc.61), To croponsr yrmos BAa u DCec
HapaJiIebHbI I IIOTOMY IIPOEKTUPYOLITE IIOCKOCTH TaKKe IaPaJIIebHBL
(§15), a mapaJtesibHBIE IJIOCKOCTH IIE€PECEKAIOTCH TPEThEH IIOCKOCTHIO
(P) no napasutensupM npsmbiMm (ab u cd) (§16).

60. NM3006paxkeHusiMu MPSMBIX C TOMOIIBIO JIBYX €€ MPOEKINil Ha JIBe
B3aWMHO NEPUEHIVKYISIPHBIE INIOCKOCTH MOXKHO TTOJIb30BATHCH [IJId Pellle-
HUA Pa3JIMYHBIX 33134, KACAIOIMXCA II0JI0KEHUHA IPAMBIX B IPOCTPaH-
CTBe.

PaccmoTpum HECKOTBKO IPUMEPOB TAKUX 3a1a4.
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Puc. 60 Puc. 61

A

ll

Bamaga 1. Ha antope danw npoexyuu ab u a'b’ nexomopozo ompeska
AB (puc. 62). Onpedeaumsb delicmsumesvHylo 6€AUNUHY 3TNO20 0OMPESKA.

bl

/ B
a A C
X y
a b
b
a

Puc. 62 Puc. 63

IlepBorit cuocob pemennsa. Urobsl jierde 6610 BOOOPA3UTH
[IOJIOXKEHUE OTPE3KA B IPOCTPAHCTBE, BO3bMEM IEPCIIEKTUBHOE N300pazKke-
HEe oTpe3ka AB u ero ropu3onTanbHOM npoeknuu ab (puc. 63), T. e. Takoe
n300paxkeHne, KOTOPHIM MBI IOJb30BAJINCH B IJI. 1.

Yernipexyroabauk ABba npencrasiser co00i MPAMOYTOJBHYIO TPa-
MEIUIO0 C MPAMBIME yIyiaMu npu Toukax a u b. [Iposess B 310l Tpanenun
MPSMYIO ¢, TAPAJUIETHHYI0 ab, MOJyIUM MPSMOYTOJBHBIA TPEYrOJbHUK
ABC.

B srom Tpeyronbauke oTpe3ok AB sgBisiercss THNOTEHY30l, KaTeT
AC, odueBuIHO, paBeH TOPU3OHTAJIHHON mHpoeknuu ab orpeska AB. Dra
npoeknusa Ha 3miope 3amaHa. Karer BC' paBeH pasHocTH oTpe3koB Bb
u Aa.

Orpesku Bb u Aa Ha sm10pe Tak»Ke JTaHbl; IMEHHO OHU PABHBI COOTBET-
CTBEHHO PacCTOSHUSAM To4eK b’ u a’ oT ocu Ty, clleJoBaTeIHHO, U PA3HOCTH
WX TaKXKe MOXHO Haltu Ha snope. OHa paBHA Pa3HOCTH PACCTOSHUIM
rouek b’ m a’ ot ocu xy. OTCcrOma ceryeT: 9To0b HAlTH JeHCTBUTEIBHYTO
nynHy oTpe3ka AB, Hy»KHO MOCTPOUTH NPAMOYTOJBHBIN TPEyTOJHHUK,
OJIHMM W3 KaTe€TOB KOTOPOIO CJIYXKHUT I'OPU3OHTAJbHAs MPOEKIus ab uc-
KOMOTO OTpe3Ka, a JPYIUM — OTPE30K, PaBHBIA PA3HOCTH PACCTOSHHUIA
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BEPTHKAJIbHBIX NPoeKnuit a’' u b’ KOHIOB oTpe3Ka OT ocH xy. ['mInoTeny3a
9TOTO TPEYTOJILHUKA U JIaeT JefiCTBUTEIbHYIO JyInHY oTpe3ka AB.

Bropoiit cunoco6. Ilpeacrabum cebe, uro orpe3ok AB B mpo-
CTPaHCTBE HEM3MEHHO CKpeIJIeH ¢ mpsaMoil Aa, u GyjieM Bpamarh 0OTPe30K
AB okoji0 9TOU NpsSMOR JI0 TEX IMOp, MOKa OH He CTAaHET MapaJuiejeH
BEPTUKAJIBHOI II0CKOCTH npoekmuit (puc. 64).

IIpm »TOM ero BepTHMKaJbHAs MPOEKIWUs OYIEeT JaBATh €ro JeiCTBU-
TEJbHYIO JJIAHY.

IIpu Takom Bpamenun orpeska AB ero npoeknuu ab u a'b’ Ha smope
6yayT MeHsTbes. Ho ero yros nHakiiona K npsmoit Aa He OyeT MEHSATHCS,
a CJIeJIOBATENIbHO, He Oy/eT MEHAThCS U JIJINHA €r0 TOPU30HTAJIBHOM Mpo-
ekruu (MEHSIETCSl TOJBKO ee HalpaBjieHne). 3HAYUT, IIPH STOM BPAIEHIN
OTpe3Ka ero TOPU30HTAJIbHAS IIPOEKIUS U3MEHUTCS TaK, 9TO TOYKA 4 HA
SMIOPE OCTAETCS HEIOBUKHOI, a TOYKa b mepeMeniaeTcs mo jyre OKpyx-
woctu. Koryia orpe3ok AB craneT napajuiejieH BEPTUKAJIBHOMN TI0CKOCTH,
€ro ropu30HTAJbHAS MTPOEKITUS CIEJIAeTC HapaslIeibHON ocu xy. Bepru-
KaJbHas IpoeKIys a’'b’ pyu BpaIleHUN TaKyKe MEHSETCS, HO TaK KaK pac-
CTOsSIHME TOYKU B 0T ropu30HTaJILHOM IIOCKOCTU OCTAETCS HEM3MEHHBIM,
TO paccrogHme TOYKH b’ oT ocu Ty Takxke He Oymer MeHAThCd. OTCrOma
caeyet, 9o Touka b’ Gyer nepeMeInarbes no NpsMoii, MapaJIeJIbHONR och
ry. U3 cKa3zaHHOrO CJIe/lyeT, 9YTO MOXKHO IOJIyYHUTh Ha SIMIOPE MPOEKIAN
orpeska AB 1ociie ero moBopoTa BOKPYT ocu Aa, ¢ TOMOIIBIO CJIeIyIOIIEro
nocrpoerust (puc. 65); OMUCHIBAEM JIyI'y OKPY?KHOCTH C IEHTPOM B TOUYKE
a pajimycoM, paBHBIM ab, U HAXOIWM TOYKY ee IepecedeHus by C MpsaMoii,
napaJiieJIbHOM OCH Ty W NPOXOAdAIel depe3 TOUKy a; depe3 b’ mpoBomum
NPSAMY0, MAPAJUIEJbHYI0 OCH TY, W IPOIOJIKAEM ee JI0 IepecedeHus B
HEKOTOPOH TOUKe b)), ¢ NEPIEHUKYAIPOM K OCH TY, IPOBEIECHHBIM Uepe3
Touxy bp. Otpesku aby m a'by Gyayr mpoexmmsamm orpeska AB mocie
nosopora. Ero BeprukasbHas npoekmus a'by Oyger mpm 3TOM JaBaTh
NeWCTBUTENBHYIO JyInHY oTpe3ka AB.

b by
=
b o
b,
/
By X -y
a' B
A a be
X y
a b,
b b

Puc. 64 Puc. 65
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61. 3amaga 2. Ha sniope danve npoexyuu | u I nexomopoti
npamot (puc.66). Hatimu mouku nepecevenus amoti npamoti ¢ NAOCKO-
cmamu npoekyul (Imu mouku HA3UEAOMCA CAe0a MU NPAMOT HA
NAOCKOCTAT NPoeRyu).

Pemenne. Touka BcTpedn maHHOM MPAMO ¢ BEPTUKAJIBHON IIJIOC-
KOCTBIO MIMEET CBOeil TOPU3OHTAJBHON mpoeknueir Touky Ha ocu zy. C
JPYTO# CTOPOHBI, TOPU30HTAJIbHAA IPOEKIIAA ITONH TOYKH JTOJIKHA JI€?KATh
Ha upsmoii [. CiietoBaTesbHO, JJIsT HAXOXK JIe-

HUA Ha 3II0pe BePTUKAJBHOIO CJIefla IPAMOit f
IIPO/JI0JIZKaeM €€ NOPU30HTAJIBHYIO IIPOEKITAI0 I

[ 10 BcTpeun B TOouke f ¢ ocbio xy. Touka f

OyIeT rOPU30HTAJBHON ITPOEKIIUEN HCKOMOIO X i f ¥

BEPTHUKAJBHOIO CJie/ia. 1T0o0bI HAiiTh ero Bep-
THUKAJBHYIO IPOEKINI0, BOCCTABIM B TOYKE

f UepneH uKyNISap K OCH TY W MPOJIOJIKUM

ero 1o nepecedenus B Touke f’ ¢ mpsamoii I, .
Ora Touka f' u GymeT MCKOMON BEpTHKAJb- Puc. 66

HOU OpoeKkIyeil BEPTUKAJBHOTO CJiejla, OHA,

OYEBU/HO, COBIIAIAET C CAMUM BEPTUKAJIBHBIM CJIEOM. TaKMM JKe IIyTeM
HafileM M TOPU3OHTAJIbHBIN cJIel mpsaMoil: mpomomkaeM I 10 BcTpedn B
Touke m' ¢ OChbI0 TY, B TOYKE M’ BOCCTABJISEM NEPIEHIUKYIAP K OCA TY
JI0 BCTPEYX B TOYKE 1M C UPSAMOIi [; TOYKa M MCKOMas.

62. Ilpoexknmsa TpeyroapHmka. Eciu B nmpocTpaHCTBe 1aH Tpe-
YIOJIBHUK, TO MOXKHO IIOCTPOUTH IOPU30HTAJIBHBIE ¥ BEPTUKAJIBHBIE IIPO-
€KIMU €ro BepInH uW CcTopoH. Ha smrope mosydaercs, TakuM o00Opa3oM,
IBa TPEYTOJIBHUKA, KOTOPHIE CIyKAT NOPU3OHTAJIHHOU W BEPTUKAJIBHON
MPOEKIUSIMHY JIAHHOI'O TPEYIOJIbHUKA B IIPOCTPAHCTBE.

Ecmm dopma u mosioxkeHne TpeyrosbHUKA B IIPOCTPAHCTBE HE yKa3a-
HBI 3apaHee, TO IPOEKIUU €r0 BEPIIHH MOXKHO 33/1aBaTh IIPOU3BOJIHHO,
COBJIIOIast JIUIL YCJIOBHE, YTOOBI BEPTUKAJIBHAS W TOPU30HTAJBHAS IIPO-
€KIMU OFHON ¥ TOM K€ BEPINUHBI JIEXKAJIA HA OJHOM IEPIEHIUKYIISIPEe
K ocH zy. JleficTBUTEIbHO, IOJI0KEHNE VIOCKOCTU B IIPOCTPAHCTBE BIIOJTHE
OIIPEJIEJISIETC TIOJIOXKEHUEM TPEX €€ TOYEK, KOTOPhle MOXKHO OpaTh B
IIPOCTPAHCTBE COBEPIIIEHHO IPOU3BOJIHHO, JIUIIH ObI OHU HE PACIIO/IAraINCh
Ha OJTHOI MPAMOWA.

Ha puc. 67 npezacrasiienbl npoeknuu HEKOTOporo Tpeyrojabanka ABC.
Ilonp3ysch 3THUMU NPOEKIUSME, MOXKHO HA SIIOPE PEIIaTh Pa3/IMIHBbIE
3aJ1a9¥, KACAIOIINECs [TOJIOXKEHUsI TPEYTOJbHUKA B IPOCTPAHCTBE.

63. 3amauga l. Janw npoexyuu abe ua'b'c’ mpeyeosvnura (puc. 68).
Hocmpoumd Ha INIOPe BEPMUKAABHYIO NPOEKUUIO NPAMOT, aedcaulel 8
NAOCKOCTMU 9MO020 MPEY20AbHUKA, 20PUSOHMAABHAA NPOEKUUA KOMOPOT
3adana.

Pemernne. Ilycts npsamas e ecTs 3a1aHHAs TOPU30HTAJIbHAS IPO-
€KIIUsl, OHA BCTPEYAEeT HUPsAMbIe aC U bc COOTBETCTBEHHO B TOYKAX P U (.

Tak xak 3Ta npsMas MPOBeIeHa B IIOCKOCTH Tpeyroiasauka ABC, To
ona niepecekaerca co croponavu AC' u BC' B TO4YKax, /i KOTOPBIX P U ¢
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b!
N
ar < q,
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b’ (c’
X y X y
¢ |
a 4 c
b
a
Puc. 67 Puc. 68

CIIyKaT TOPU30HTAJILHBIMY IPOEKIAAMHE. JIJI IOy YeHUs BEPTUKAIBHBIX
OPOeKNuil TexX e To4YeK, OUeBHUIHO, CJIeyeT U3 TO9eK P U ¢ OIIyCTUTH
NEePHEHIUKYJIAPhl Ha OCh TY W MPOJOJKUTh UX JI0 BCTPEYW B TOYKaX p’
u ¢' coorsercTBenno ¢ npambimu a'c’ u b'c’. Ilpamas p'q’ ectb mckomast
BePTHUKAJbHAA IIPOEKIUSA NPAMOH, Jexkalmel B IJIOCKOCTU JAaHHOI'O Tpe-
YTOJIbHUKA.

64. 3amaua 2. Ha snope danv npoexyuu abc u a'b’'c’ mpeyzonn-
nuxa ABC (pwuc.69). Kpome mozo, dana zopusonmasvhas npoexyus d
mouku D, aescawelt 6 naockocmu amozo mpeyzoavhura. Ilocmpoums
BEPTMUKAGABHYIO NPOEKUUIO IMOT MOUKU.

Pemenwne. Coenuaus TO9K® d ¥ @, MBI MIOJY9IUM TOPU3OHTAIBHYTO
mpoekIuio ad npsMoil, Jiexkaieil B wiockoctu tpeyrosbauka ABC u co-
enuHstromel Touky D ¢ Beprnsoit A (puc. 70). Touka p, B KOTOPO#i mpsiMasi
ad BcTpedaer bc, eCTh TOPU3OHTAJIBHAS IPOEKIUA TOYKHU Hepecedenus P
npsamoit AD co croponoit BC' (puc. 70).

Ha npsawmoii b'c’ HaxoquM BepTUKaILHYIO IIPOEKIMIO p' TOH K€ TOYKH,
OIlyCTHB W3 P NEPIEHIUKYJIAp Ha oChb. Jlajee, mposomuM mpsamyio a'p’ u
Ha HEll TAaKUM 2Ke CIoCOOOM HAXO/MM NCKOMYO BEPTUKAJIBHYIO TPOEKITHIO
d' roukn D (puc. 69).

65. IIpoekiimm MHOTOYTOJBHUKOB. I[Ipm mocTpoeHwmy mpoekmit
MHOTOYT'OJIbHUKA, YK€ HeJIb3sl MPOU3BOJIFHO 33/1aBaTh IIPOEKIIUU €0 BEpP-
muH. Eciu B3sTh NpOU3BOJIBHBIE TOPU3OHTAJBHBIE MPOEKIMH BEPIIUH
MHOTOYTOJILHUKA, TO U3 BEPTUKAJIBHBIX UX IPOEKIMI TPOU3BOJIBHO (HO Ha
OJIHOM IIEPIIEH IUKYJISPE C COOTBETCTBYOIIUMU TOPU30HTAJBHBIMU IPOEK-
IUSIMA) MOXKHO B3SITh TOJBKO TpHU. JIeHCTBUTEILHO, 3T TPH BEPTUKAJb-
HBIE TPOEKIMN BMECTE C TOPU30HTAJIBHBIME BIIOJIHE OIPEIEIAIOT IJI0C-
KOCTb, B KOTOPOU JIEXKUT MHOIOYTOJIbHUK.

TTosToMy BepTHKaJIBHBIE ITPOEKITUU OCTAJIBHBIX BEPIIUH CJIeIyeT Oparh
TaK, 9T00BI OHM OBLIN IPOEKIUAMA TOYEK, JIEZKAMUX B ITON IJIOCKOCTH.

Ha puc. 71 naabl NIpoeKnuy MPSIMOYTOJIbHUKA, JIEXKAIIETO B INIOCKOCTH,
MEPIIEHUKYJISIPHON K POPU30HTAJBHON IJIOCKOCTU MPOEKIINIi, NMEIOIIEro
IIB€ BEPTUKAJIbHBIE CTOPOHBI.
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Puc. 69 Puc. 70

Ha puc. 72 mpemcraBieHO HOCTPOEHWE MPOEKIWI IIECTHYTOJIFHUKA,
[pUYeM TOPU30HTAJIBHBIE MPOEKINHU a,b, ¢, d, f ero BepumuH B3SITHI IIPO-
M3BOJIBHO.

dl

b’ c’
X y
a’ d’' ¢
b
D
x ~ ¥ 9 d
< u
b e
a v
Puc. 71 Puc. 72

Beprukanbabie mpoeknuu a’, b, ¢’ BHIOpaHbI Ha MEPIEHIUKYIAPaX K OCH
IpoeKIuii, TPOBEJEHHBIX depe3 TOYKH a, b, c. [Ipr 3TOM TOUYKY a’' MOKHO
6paTh Ije YrogHO Ha IePIeHIUKyJIspe K OCH IIPOEKIHil, IpOBeIeHHOM
4gepes a, TO9Ky b’ — rye yroJHo Ha NepHeHAUKYJIApe K OCH, IPOBEICHHOM
4epes b, 1 TOUKy ¢’ — rjie YroJ[HO Ha TIEPIEHIUKYJ/ISPE K OCH, TPOBEICHHOM
4yepes ¢. BepTukasbHbIE IPOEKITIN OCTATLHBIX BEPIIXH MOXKHO IIOCTPOHUTD,
MpUMeHsst CItocod, yKa3aHHbBIN B § 64.
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Coe/lMHUB TOYKH @, b W ¢, MOJYyYUM TOPU30HTAJBHBIE MPOEKITAN JBYX
cTOpoH mecTryroabHuka (ab m bc) m ommoit ero mmaromamm (ac). Co-
equaUB Touku a',b m ', MoSyuMM BepTUKAJbHBIE NMPOEKIUH TEeX KEe
cropor (a't’ m b'¢') m Toi#t xe mmaronasmm (a'c’). CoemumauM mocsae sTOroO
TOYKY b ¢ TOPH30HTAJBLHBIMA NPOCKIUAMHA d,e W f OCTAJBHBIX BEPITAH
IEeCTUYTOJIbHUKA. Touku mepecedenus npsMbix bd,be m bf c upsmoii
ac 0GO3HAYMM COOTBETCTBEHHO 4epe3 p,q #W 7. IIpoBems depe3 TOYKA
P,q ¥ T TpAMbIE, NEPUEHANKYJIAPHBIE K OCH TPOEKIUI, TPOIOJIZKAM WX
70 TIepecedeHns ¢ UpaAMoOil a’c', Torja MbI NOJyduM Ha 3TOH NPAMOii
BEPTHKaJIbHBIE TPoeKIun p', ¢’ w ' To4ek mepecedeHns TpexX JuaroHaJen
IeCTUYTOJIbHUKA C 4eTBEPTOH, Jjid KOTOPOH BEPTUKAJbHON HIpoeKIueit
caayzxut npamad a'c¢’. BeprukaibHbIE IPOEKIN 3THX TPEX JIUATOHAJEH MBI
HOJTy 9¥M, COeIUHSAA TO9IKHA p', ¢’ ur' ¢ Toukoit b. Ecu Tenepb MpoioJKuTh
npamyto b'p’, a gepes TouKy d MPOBECTH MPAMYIO, TEPICHINKYIAPHYO K
oCH TPOEKIWii, /10 mepecedenus ¢ npsamoit b'p’, To Touka mepecedeHus
TUX UpAMBIX d' Gy/IeT CIlyKUTh BEPTHKAJILHON MPOEKIUEl 9eTBepTO
BEPIIUHBI MIECTUYTOJIbHUKA. TakuM ke 06pazoM, pojosKas npsaMbie b’ q'
n b'r’ m omyckas u3 Touek e W f NEPIEHIUKYIAPHI HAa OCh HPOEKIWIA,
HaliJleM BepTUKaJbHBIE TPOeKIuH ¢’ 1 f' naTol 1 mecToil BEpPIIUH IIeCTH-
yrosaparka. CoegmHup nocseaosaresabno Touku a’, b, ¢, d', €', ', nomyaum
HMCKOMYI0 BEPTUKAJIBHYO IPOEKIWIO MECTHYTOJIbHUKA.

66. 3ameuanwue. Merom nzobpaxenus GUryp u Tejl B OPTOro-
HAJBHBIX MPOEKIMAX HA JIBE IJIOCKOCTH OBLI pa3paboran (PaHIy3CKHM
yuaenbiM Facriapom Momkem (1745-1818). Tacmap Momxk Gbur KpymnHetfi-
muM dpaniry3ckum reomerpom Kouna X VIII u magana XIX B. Bo Bpems
dpaHIy3CcKOil peBOIONIH OB OMHIM W3 OCHOBATE EH 3HAMEHUTON IIOJIH-
TEeXHUYIECKON IIKOJIbI, CO3/IaHHON KoHBeHTOM. MeTo MoHKa B HacTosIee
BpeMs SIBJISIETCS OJIHAM U3 OCHOBHBIX B TOI 00J1aCTH reOMeTPUM, KOTOPast
pa3pabaThIBaeT METO/IBI N300PAKEHN TEOMETPUIECKAX TE€JI HA IIOCKOCTH
¥ HOCUT Ha3BaHNe HAYePTATEJbHOU reomerpuu. Meros Monxka nmeer
IIIPOKOE IIPUMEHEHVE B TEXHUKE [P BHIYEPUYUBAHUY IIPOEKTOB COOPYKe-
HUH, IJIAHOB 3aHWil, 9acTeil y geraseit mamwe u T. 1. [Ipu aToM MeToste
MIOCTPOEHUA HA SMIOPE BBIMOJHSIIOTCI WHOTJIA IO CJIOXKHBIM IIPABUJIAM,
[IOJTb30BATHCA KOTOPBIMU MOXKHO, JIUIIIb XOPOIIIO YCBOUB IJIaBHBIE (DAKTHI
¥ npeytoxkeHusd crepeomerpuu. llosromy B yueOHHKAX reoMerpuu, Kak
¥ B HACTOSAIIEH KHUrE, P M300PaXKEHUU MeOMEeTPUYECKUX (DUTYD U Tej
[PUMEHSIOTCS YIPOIIEHHBIE PUCYHKU.

OTU PUCYHKU MPEJICTABILIOT COOOM MPOEKIuN U3ydaeMbix (buryp, HO
HE Ha JB€ IJIOCKOCTH, a JIUIb HA OJHY, IMEHHO HA IJIOCKOCTH PUCYHKA.

Kak ciieiyer m3 BCero mnpebIAyINero, OJIHA TaKasd MPOEKIUS eIle
HE OIPE/IeeT HU MOJIOXKeHUsS (DUTYPhl B IPOCTPAHCTBE, HA €€ TOIHBIX
pPa3MepoB, HO OHA JIAeT SICHOE IIPEJICTABJIEHNE O BUJIE U3ydaeMOil (purypsi.
DTOro NpeaCTaB/IeHUs JOCTATOIHO, ITOOBI, OCHOBBIBAsACH Ha OOIIUX TEO-
peMax CTepeOMeTPHUH, U3y9IaTh CBOMCTBA M€OMETPHUIECKAX (DUTYDP U TeJI.



T'nasa III
MHOT'OTPAHHUKN

1. ITAPAJIJIEJIEIIAIIEA Y1 IINPAMWMIOA

67. MHororpaHHNK. M HOTOTpPAaHHHUKOM HA3BIBAETCH TEJIO,
OTpaHUYEHHOE IIOCKUMH MHOroyrojibHuKaMu. ObIue CTOpOHBI CMEXKHBIX
MHOT'OYTOJIbHUKOB HA3bIBAIOTCH pebpaMm MHOrOrpaHHuKa. MHOrOyro/1b-
HUKH, KOTODBblE OTDAHMYIMBAIOT MHOIOTPDAHHUK, HA3BIBAIOTCH €ro rpa-
HAMU. ['paHy MHOTOIDAaHHUKA, CXOJISINMECS B OJHOM TOYKE, 00Pa3yroT
MHOTOT'DAHHBIN YTOJI; BEPIIUHBI TAKMX MHOIOTPAHHBIX YIJIOB HA3BIBAIOT-
Cd BepIIMHAMU MHOTOTpaHHUKA. lIpsmbie, coequHsONme 1Be KaKue-
HUOYAb BEPIIUHBI, HE JIEXKAIUE HA OJHOW I'DAHU, HA3BIBAIOTCS JIUATOHA-
JISMYM MHOTOT'DAaHHHKA.

Msb1 GyzmeM paccMaTpUBATh TOJBKO BBIIY K JI Bl € MHOIMOTDAHHUKH,
T. €. TaKWe, KOTOPbIE PACIOJIOXKEHBI 110 OJHY CTOPOHY OT ILUIOCKOCTH KarK-
JIOU U3 €ro T'paHei.

Haumenbimee anciio rpaseii B MEHOIOI'DAHHUKE — YeThIPE; TAKON MHOIO-
TPAHHUK IIOJIy9aeTCs OT IePeCedYeHrs TPEXIPAHHOrO YIJia KaKON-HUOYIb
ITOCKOCTBIO.

68. IIpusma. [Ipu3Mmoii Ha3pIBAETCS MHOINOTDAHHUK, Y KOTOPOTO
JIBe TPAaHU — PaBHBIE MHOTOYTOJIBHUKU C COOTBET-
CTBEHHO aPaJIjIeIbHBIMUA CTOPOHAMU, & BCE OCTAJIb-
HbIE I'PAHU — MAPAJIIEIOTPAMMEIL.

Y0066l TTOKA3aTh BO3MOXKHOCTH CYIIECTBOBAHUS
TAKOr0 MHOTOIDAHHWKA, BO3bMeM (pHC. 73) Kakoii-
Hubyns MuOroyronbauk ABCDE u 4epes ero Bep-
[MUHBI TIPOBEJIEM Dsij] MAapPaJUIEIbHBIX MPAMBIX, HE
JIEXKAIMUX B €ro IJIOCKOCTH. B3sIB 3aTeM Ha OJI-
HOM W3 3THX NPAMBIX MPOU3BOJIBHYIO TOYKYy A,
IpOBe/leM 4epe3 Hee IUIOCKOCTb, MapajllebHYI0
mwiockoctu ABCDE; 4epe3 KaxK/ple IB€ COCEIHUE
rapaJjuiejibHbIe MPsIMBIE TAaK¥Ke MPOBEJIEM ILIOCKO- / D
cru. [Tepeceyerne Bcex 3TUX IIOCKOCTEN OIIpEIe/IUT E
vuororpauauk ABCDE Ay B1C1 D1 E1, ynosnerso-
psromuil  onpesesieHnuI0 Mpu3Mbl. JlefCTBITEIHHO, Puc. 73
napaJjuieiasable mwiockoctu ABCDE u A;B1C1D,

AN
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MePeCEeKAITCA GOKOBBIMHA TIOCKOCTSAMHU TIO TIAPAJIJIETHHBIM mpaMbiM (§ 16);
mosromy burypet AA1E1E, EE1D1D u T — mnapajiesorpaMMel.
C npyroit croponsl, y muoroyroasaukoB ABCDE u A;B1C1 Dy paBHBI
COOTBETCTBEHHO CTOPOHBI (KaK MPOTHBOMOJIOXKHBIE CTOPOHBI MAPAJLIENO-
IPaMMOB) 7 YTUIbl (K&K YTJIBI C MTAPAJIJIETbHBIMEA U OJIMHAKOBO HATIPABJIEH-
HBIMHM CTOPOHAMH); CJIEIOBATENHLHO, 9TH MHOIOYTOJIbHUKA PABHBIL

Muoroyronsauku ABCDE u Ay B1C1 Dy, jtexxaimue B napaJjijiebHBIX
IJIOCKOCTAX, HA3BIBAIOTCA OCHOBAHUSIMU NPU3MbI, nepreaaukyaap OO0,
OIIYIIEHHBIN U3 KAaKOU-HUOYIb TOYKM OJHOIO OCHOBAHUS HA MJIOCKOCTH
JIpyroro, Ha3blBaeTcs BbICOTOM mpusmbl. [lapasutesorpammvbr AA1 B B,
BB1C1C u T. 1. Ha3bIBalOTCa DOKOBBIMY T'PAHAMMA IIPU3MbBI, & KX CTOPO-
wol AAy, BB1 u T. 1., COEIUHSAONIE COOTBETCTBEHHBIEC BEPITUHBI OCHOBA-
HUiT, — DOKOBBIMM pebpammu. Y npusMbl Bce O0KOBBIE PeOpa PaBHBI KAK
OTPE3KU MAPAJIIEJBHBIX TPAMBIX, 3aKJII0UEHHBIE MEXKY MapaJjiebHBIMU
IJIOCKOCTSIMH.

OTpe30K IpsAMOil, COeIMHSIONINI KaKie-HUOY/ b IBe BEPIIUHbBI, HE TPHU-
JIeJKaImye K OMHON I'paHu, Ha3bIBAETCH JAUATOHAJILIO MPU3MbL. TaKOB, Ha-
npumep, orpesok AD; (puc. 73).

IlnockocTh, mpoBeseHHas 4Yepe3 Kakue-HUOyAb JiBa OOKOBBIX pebpa,
He NPUIeXamyx K OJHONH OOKOBOM I'paHM NpH3MbI (HAIpHMeED, 4Yepe3
pebpa AA; mw CC1, puc. 73), HA3BIBAETCSA INATOHAJBHON IJIOCKOCTHIO (Ha
PHUCYHKE He IIOKA3aHHOM).

IIpusma Ha3bBaeTCd HNPAMOM WM HAKJIOHHOM, CMOTpPS IO TOMY,
OymyT Jin ee GOKOBBIE peOpa MMEPIEHUKY/IAPHBI I HAKJIOHHBI K OCHOBA-
HUAM. Y TPAMON TPU3MBI GOKOBBIE I'PAHU — MPAMOYTOJBHUKHA. 32 BHICOTY
TaKO# MPU3MbI MOXKHO IIPUHATH OOKOBOE pebpo.

IIpamas npu3Ma HA3LIBAETCA MPABUJBHOU, €CJM €6 OCHOBAHUA —
NPABWJIBHBIE MHOTOYTOJIbHUKU. Y TaKOW NMPU3MbI BCe OOKOBBIE I'DAaHU —
pPaBHBIE MPAMOYTOJIHLHUKH.

TIpusmbl GBIBAIOT TPEYTOJBHBIE, Y€THIPEXYTOABHBIE U T. ., CMOTPS TI0
TOMY, 9TO SIBJISETCS OCHOBAHHMEM: TPEYTOJbHUK, 9€THIPEXyTOJIHLHUKHY T. .

69. IMapamnenenunen. [lapaJijenenune 10M HA3HIBAIOT IPU3-
My, ¥ KOTOPOH OCHOBaHMSIMH CJIy?KaT mapaJjuiesorpammel (puc. 74). Ila-
paJuIesienuIe b, KaK U BCAKHE

MPU3MBI, MOTYT OBITH IIPSMBIE

_ ! U HaKJOHHBIC. [IpamMoii mapas-
JIeJIenuIle]| Ha3bIBAETCs IIPAMO-

YTOJIBHBIM, €CJIH €r0 OCHOBa-
HME — NPAMOYTOJIBHUK (puC.75).
P _ W3 sTtux onpenestenmii ciiemyer:
/ 1) y mapasesnenunena Bce

mecTb TIpaHel — mapaJsuiesio-
Puc. 74 Puc. 75 I'PaMMEL;

2) y mpsiMOro mapaJuiesenn-
nenaa 49eTobIpe 60KOBI)I€ TpaHu — HUPAMOYTOJIbHUKHW, a JBa OCHOBAHUA —
I1apaJlyIeJ IO PaMMBI;
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3) y IpAMOYTOIBHOTO TapaJlyIesIenuIea BCe MeCTh TPaHeil — mpsaMo-
YTOJIBHUKH.

Tpu pebpa HpSMOYTOIHHOIO HapaJIIesIenIe/a, CXOIANMEcs K OHOMI
BepIIIHE, HA3BIBAIOTCS €0 U3MEPEHUSIMU; OJTHO U3 HUX MOXKHO PacCMaT-
pUBATh KaK JJIMHY, APYroe — Kak IHPUHY, & TPEThe — KaK BBICOTY.

IIpsimoyrosbHBIA MapaJiiesenuie 1, UMW PABHbIE U3MEDEHNs], Ha-
3pIBaeTCa Kybom. Y Kyba BCe rpaHH — KBaJPaTHI.

70. IIupamupga. Ilupamwuoit Ha3bBIBA€TCST MHOTOTPAHHUK, ¥ KOTOPO-
I'0 OJIHA I'PaHb, HA3bIBAEMAasi OCHOBAHUEM, €CTh KAKOW-HUOYIb MHOIOYT'0JIb-
HUK, & BCE OCTaJIbHbIe I'DAHM, HA3bIBAEMble DOKOBBIMHU, — TPEYTOJIbHUKH,
UMeFoIIre OOILYI0 BEPITHHY.

YT06BI MOLYyYATH IUPAMULY, TOCTATOY-
HO KakKOW-HHMOY/Jh MHOIOIDAHHBIA yroja S
(puc. 76) mepecedh TPOU3BOJIBHOI TLIOCKO-
ctbi0 ABCD 1 B34Tb OTCEYEHHYIO 4YaCTh
SABCD.

Obmas BepmuHa S G0KOBBIX TPEYTOJIb-
HUKOB Ha3bIBAETCS BEPIIIMHOM TUPaAMHU/JIbBI,
a nepreHuKyasap SO, OMyeHHbIH 13 Bep-

[IUHBI HA [JIOCKOCTH OCHOBAaHUS, — BBICO-
TOI.

OO6BIKHOBEHHO, 0003HAYAs IUPAMUJLY
OykKBaMH, WHIIYT CHA4Yajga Ty, KOTOPOI Puc. 76
obozHavena BepmuHa, Hanpumep SABCD
(pumc. 76).

IliiockoCTh, MPOBE/ICHHASA Y€PE3 BEPIIMHY MUPAMUJIBI U 9€Pe3 KaKyo-
HUOY/ b AMArOHAJIb OCHOBaHUs (HAIpUMep, Yepe3 quaronans BD, puc. 78),
Ha3bIBAETCH JAUArOHAJIBHON IJIOCKOCTBIO.

IMupamu b1 OBIBAIOT TPEYTOIIh-
S HbIE, YETHIPEXYTOJIbHBIE U T. .,
CMOTps 110 TOMY, 9TO SIBJISIET-
Csl OCHOBAHUEM — TPEYTOJILHUK,
YeTHIPEXYTOJILHUK U T. 1. Tpe-
yronbHag mmpamuga (puc. 77)
HA3bIBAETCA WHAYEe TETPad/I-
POM; BCe YeThIPE TPAHU y TAKOM
MUPaMUIBI — TPEYTOJbHUKH.
ITupamuna Ha3BIBaETCS Ipa-
BUJIBHOM (puc. 78), ecom, Bo-
D nepsrix, ee ocHOBaHME €CTh IPa-
B M BuIBbHBI MHOTOYTOJILHHK M, BO-
B c BTOPBIX, BBICOTA MPOXOAUT dYe-
Puc. 77 Puc. 78 pe3 IEHTP 3TOTO0 MHOI'OYIOJIb-
HuKa. B npaBuibHOlM ntupamuie
Bce GOKOBBIe pebpa paBHBI Mexay o060l (Kak HAaKJIOHHBIE C PAaBHBIMU
TPOEKIHSIMH ).
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IlosTomy BCce OGOKOBBIE TpaHHW TIpa-
BIJIBHON HHUPaMUJIBl CyTh DABHBIE PABHO-
6e/ipeHHBIE TpEyroJbHUKU. Bbicora SM
(puc. 78) KaxKJ0TO M3 ITHX TPEYTONHHHU-
KOB Ha3biBaeTcsa amodemoit. Bece amode-
MBI B IPDABUJILHOM MUPAMUJE PABHHI.

71. ¥YceuenHas nupamujga. 4Jacrs
mupamMupl (puc. 79), 3aKIIOIEHHAS MEXK-
ny ocuosanueM (ABCDE) un cekymeit
wiockoctbio (A1 B1Cy D1 Ey), napaniens-
HOU OCHOBAaHWIO, HA3BIBAETCH yCEUEH-
Holt mmpammumoii. [TapasenbHbie Tpa-
HM HA3BIBAIOTCs OCHOBAHUSMH, a OTpe-
30k nepreHaukyaspa 007, ONyMEHHOTO
u3 Kakoi-uuOynbp touku (O OCHOBaHUS
A1B1C1DFEy Ha apyroe oCHOBaHWE,
BBICOTOM yCEYEHHON MUpaMuIbl. YCedIeH-
Hag [HPAMUIQ HA3BIBAETCHd IPABUJIb-
HOW, ec/iu OHa COCTABJISET YacTh MPa-
BUJIBHOW ITUPaMUJIBL.

CaoiicTBa rpaHeil u AuaroHajiell mapaJiielienunneaa

72. Teopewma. B napasaseaenunede:

1) npomueonosostcHble 2PaHY PABHBL U NAPAAAEALHDL;

2) sce uemwnipe Jua20HAAU NEpeceraomcs 6 00HoT Mmovke U
deaamesa 8 Hell nonoaam.

D
4 D, h A1
|
)
C, N
I
| \\
R
1 i
Dp----1-34
7/ -
-
L
B C C B
Puc. 80 Puc. 81 Puc. 82

1) I'panu (puc. 80) BB1C1C u AA1 Dy D napajuiesbHbl, HOTOMY HYTO
JiBe mepecekatommecs npsamble BBy m B1(C 0MHON TpaHW NMapasiyiesbHbL
IBYM nepecekaromumMcs npsaMbiMm AAy u A3 Dy npyroii (§ 15); stu rpasn
n pasHbl, Tak Kak B1C7; = A1 Dy, B1B = A1 A (Kak TIpOTHBOIIOIOKHBIE
CTOPOHBI HapaJsuresorpammos) u ZBB1Cy; = ZAA; D, .
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2) Bosbmewm (puc. 81) xakme-Hubyab aBe namaroHasm, sHanpumep ACH
u BD,, u nuposenem Bcnomorarenabubie npambie AD; u BCh. Tak kak
pebpa AB u D1C; COOTBETCTBEHHO PaBHBI M Napajuieabubl pebpy DO,
TO OHU PABHBI U TMAapaJIJIEIbHBI MEXKIy CO0OIi; BCiieacTBre 3Toro urypa
AD1C1B ectb mapajutesorpamm, B Koropom mpsimbie C1A uw BDy —
IMaroHaJ M, & B MMapaJjiiesiorpaMMe JUArOHAIN JIEIATCA B TOUYKE Mepece-
qeHus TOmoJaM. Bo3bMeM Ternepb OJIHY U3 TUX JUArOHaJel, HanpuMep
ACq, ¢ Tperbeii nuaroHasibo, mojoxuM, ¢ ByD. CoBepiieHHO Tak ke
MBI MOXKEM J[0KA3aTh, YTO OHU JIEJAATCA B TOYKE MMEPECEYEHUS IIOTIOJIAM.
Caenmosaresnbno, quarosanu By D u ACy u puaronamu ACT u BD¢ (koro-
pBle MBI DaHbITe GPajn) MEPECEKAITCA B OMHON W TOM Ke TOYKe, MMEHHO
B cepenune muaronasu AC);. Hakowem, B3gB 3Ty x)e muaroHans ACH
¢ derBepToii guaroHaibo A;C, MBI TakyKe JOKayKeM, 9TO OHH JIEJISATCS
rmoroJjiaM. 3HAYUT, TOYKA [EPECEYeHHsT U ITON Maphl JUATOHAJIEH JIEKUT
B cepenune muaronagu AC;. Takum 06pasoM, BCe HYETHIPE UATOHAJN
napaJiIesICuIe[a MePEeCeKaroT A B OJHOU U TOH e TOYKE U JeJIATCA STOH
TOYKON MOIIOJIaM.

73. Teopewma. B npamoyzoanbHom napasseaenunede xead-
pam a1060l duazonanu (ACt, puc. 82) pasen cymme xKeadpamos
mpex e2o udmepeHuu.

Ilposenss auaronans ocHoBanus AC, momyuum tpeyronasauku AC;C
u ACB. Ob6a oHM IPSIMOYTOJIBHBIE: IEPBBIA TOTOMY, UTO HaPaJLIEJIEIUIIE
npaMoi wu, ciaenoBaresbio, pebpo C'C7 NepHeHIuKyISPHO K OCHO-
BAHUIO; BTOPOI MOTOMY, 9TO MAPAJLICJENHIE] T PAMOYT OJ b HBIH
U, 3HAYUT, B OCHOBAHUM €r0 JIEKUT MPAMOYTOJbHUK. VI3 3TUX TPEyroJib-
HUKOB HAXOJIUM:

AC? = AC* +CC} w AC? = AB? + BC~.
CieioBarTelibHO,
AC? = AB? + BC? + CC? = AB®> + AD? + AA%

CunencrBue. B npamoyzosvrom napasireaenunede ece duazonanu
PasHvL.

CaoiicTBa mapa/uIeJIbHbIX CEYEHUU B MUPAMUIE

74. Teopewmn. Ecau nupamuda (puc. 83) nepeceuera n.aoc-
KOCTH10, NAPAAAEALHOT OCHOBAHUIO, TO:

1) 6oxoevie pebpa u 6vicoma deasmcs IMOU NAOCKOCMBIO HA
NPONOPUUOHAABHBLE YACTNU;

2) 8 ceuenuu noayuaemcs mHozoyzoavrur (abede), nodoGHBLT
0CHOBAHUIO;

3) naowadu ceuernus u OCHOBAHUS OTMHOCAMCA, KAK Keadpa-
MblL UL PACCTMOAHULT O BEPULUHDL.
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1) Ipambie ab 1 AB MOXHO paccMart-
pUBaTh KaK JIMHAM [EPECEYCHUs JBYX Ma-
PaJUIENIBHBIX IUIOCKOCTeH (OCHOBaHHMA M Ce-
Kymeit) Tperbeii mrockoctbio ASB; mosTo-
My ab||AB (§16). Ilo sroii ke upwanme
be|BC, ¢d||CD. ... u am|AM; Bcaencrsue
3TOrO

Sa  Sb  Sc _ Sm

aA” BB C T mM’

2) U3 nonobusi tpeyroabankos ASB u
aSb, 3arem BSC u bSc u T. 1. BBIBOIUM:

AB _BS_ BS _BC
ab  bS’ bS  be’

OTKYy1a
AB  BC
ab  bc’
Tak xe
BC CS (CS CD BC CD
e S’ S ed’ OV e T

Tak xke J0KaxKeM HPONOPIMOHAIBHOCTh OCTAJBHBIX CTOPOH MHOIO-
yroasaukoB ABCDE u abede. Tak Kak, CBepX TOTO, Y 3TUX MHOTOYTOJIb-
HUKOB PaBHBI COOTBETCTBEHHBIE yIIIbl (KaK 0Opa30BaHHBIE IAPAJJIeIbHbI-
MU ¥ OJIMHAKOBO HAIIPABJIEHHBIMA CTOPOHAMHU ), TO OHHM MOm00HBI. [Loma-
1 TIOZ[00HBIX MHOT'OYTOJIBHUKOB OTHOCSTCS, KAK KBAJIPATHI CXOJICTBEHHBIX
CTOPOH; HOTOMY

wiomans ABCDE _ AB? (AB)2

mwiomaap abede  ab? ab
HO
AB AS MS
ab  aS mS’
3HATIUT )
wiomanpy ABCDE — (MS\~  MS?
wiomaap abede ~ \mS )  mS?’
75. CnepgcrBue. ¥ npasusvholi yceueHHol nupamudv. 6epI-

HEe OCHOBAMHUE €CTNb NPABUALHBIT MHOZ20Y20ADHUEK, NOJOOHBIT HUNCHEMY
0CHOB8aHUI0, 4 DOKOBVIE 2PAHU CYMb PA6KbIE U PaHODOUHBIE MPaAneyuy
(puc. 83).

Bricora m1060it 13 3THX Tpamenuii Ha3bIBaeTCA anodeMOi IPaBUIBHOMN
YCeueHHO! MUpaMubl.
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Puc. 84

76. Teopewma. Fcau dee nupamudol ¢ paHBIMU SbLCOTNAMU
pacceuens. Ha 00UHAKOBOM PACCTMOAHUY O SEPULUHBL NLAOCKO-
CMAMU, NAPAAAEABHBIMY OCHOBAHUAM, O NAOULAlU ceveHuy
NPONOPUUOHAALHBL TLAOULAIAM Ocrosanuy. Ilycrs (puc. 84) B u
B; — niomia iy oCHOBaHW ABYX mupamul, H — BbICOTA KaXKI0M U3 HUX,
b u by — wiomwa M CeYeHMil TIOCKOCTIMU, MAPAJIJIebHBIMA OCHOBAHUSM
¥ YJAJIEHHBIMA OT BEPIIHH HA OJHO U TO YK€ PACCTOAHHE h.

CornacHo npeabIyeii TeopeMe Mbl OyIeM UMeTb:

b _ B2 b _ b

B _m " B~ H
OTKY/Ia

b_bo o b_B

B B b, B

77. CnencrBue. Eciiu B = By, Tou b= b1, 1.e. ecau y 08yx nu-
pamud ¢ PasHBIMU GHICOMAMU OCHOBAHUA PAEHOGEAUKU, TO PAGHOGEAUK
U CeUEHUA, PABHOOMCMOAULUE O BEPULUHDL.

BokoBas OBEpXHOCTb MPU3MBI U IMPAMU/IbI)

78. Teopewma. Bokosas noseprrHocmsd npudmst paHa NPo-
u3eedeHutr0 nepumempa NnepneHouKYAapHo20 ceveHus Ha boxo-
8oe pebpo.

IlepnieHAUKYJIAPHBIM cedeHneM (puc. 85) HA3BIBAETCA MHOTOYTOJIb-
HUK abcde, 110/y9aeMblil OT TIepeceYeHusl IIPU3MbI IJIOCKOCTHIO, TEPIIEH -
KyJapHOit K 60koBOMYy pebpy. CTOPOHBI 9TOr0 MHOTOYTOJIbHUKA MEPIIeH-
JUKyIapHBL K pebpam (§§ 31, 24).

*) B §§78-81, a Takke u B JaJbHEHIIEM paju KPaTKOCTH TEPMHH “GOKOBas IOBEPX-
HOCTb” ymoTpebisiercss BMeCTO “miromaas G0KOBOI nmoBepxHocTH.
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BokoBas MOBEPXHOCTH NPHU3MBI IPEICTABJIAET COOOH CyMMy ILIOMIA-
el mapaJsieJIorpaMMOB; B KasKJIOM M3 HUX 3& OCHOBAHHME MOXKHO B3ATb
60KOBOe pebpo, a 3a BBICOTY — CTOPOHY IEPIEHIUKYJISIPDHOTO CEYEHMSI.
TTosromy GokOBasi MOBEPXHOCTH Npu3Mbl paBHa: AA; - ab + BBy - be +
+ CCi-cd+ DD, -de+ EFy -ea = (ab+ bc+ cd + de + ea) - AA;.

79. Caencrrue. Bokosaa noseprnocms npamot npusmv, pa6Ha
npouseedenulo NEPUMEMPA OCHOBAHUA HA BbICOMY TOTOMY, ITO B TAKOH

npusMe 3a MNEPINECHAUKY/IAPHOE CEYEHNE MOXKHO B34dTHh CaMO OCHOBaHUE, a
060KOBOE pebpPO ee PaBHO BBHICOTE.

B C
Puc. 85 Puc. 86

80. Teopewnma. Bokosas noseprHocms npasusbHOT NUPAMU-
J0b. Pa6Ha NMPOU3BEIEHUIO MEPUMEMPA OCHOBAHUS HG NOAOSUHY
anogemuvt.

ITycrs (puc. 86) SABCDE — upaswibHas nupamuna u SM — ee
armodema. BokoBas MOBEPXHOCTH 3TOH MUPaMUJIBI €CTh CyMMa, ILIOMAIei
PABHBIX PaBHOOEIPEHHBIX TPEYTOJBLHUKOB. [lnomanp 0HOTO U3 HUX, Ha-

npumep ASB, pasua AB- 55 M. Ecan Bcex TPeyroJIbHUKOB 11, TO OOKOBas

1 1
MOBEPXHOCTH paBHa AB- 55 M-n = AB-n- §S M, rne AB-n ectb nepuMerp

ocHOoBaHusA, a SM — anodema.

81. Teopewma. Bokosas noeeprHocms NpasusbHOU YCeweH-
HOU NUPaMuUdvt Pa8Ha NPOU3BEJEHUIO TLOAYCYMMDBL NEPUMEMPOS
oboux ocrosanuli Ha anogemy.

BoxkoBasi moOBEpXHOCTH MPABUIBHONW YCEIEHHON MUPAMHUIBI €CTHh CYM-
Ma IIomanaeil paBHbIX Tpanenwii. [Lmomanbk omHON Tpamenuu, HaIpuMep

1
AabB (puc. 86), pasHa §(AB + ab) - Mm. Ecau gucio Bcex Tpameryii

€CTh 1, TO DOKOBas ITOBEPXHOCTH PABHA:
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AB AB - .
%M.Mm.n:%abn.mn,

rine AB -n u ab-n cyTh nepuMeTpbl HUKHETO ¥ BEPXHEIO OCHOBAHUIA.

YIIPAJKHEHU 5T

1. Bricora mpsiMOit mpU3MBI, OCHOBaHNE KOTOPOil €CTh NPaBIJIbHBIN Tpe-
YTOJBHUK, paBHA 12M, CTOpOHA OCHOBaHMA 3 M. BBIYHCINTH MOJHYIO MOBEPX-
HOCTb HPU3MBI.

2. TlonHAs TTOBEPXHOCTD MPSAMOYTOIBHOTO TIApAJLIeIeTeaa pasHa 1714 m?,
a HepaBHBIe CTOPOHBI OCHOBaHMs DaBHBI 25M u 14 M. Brramcants 60koByIO
TIOBEPXHOCTH U GOKOBOE pebpo.

3. B npamoyrosbHOM mapasiesienuie/ie ¢ KBaJApaTHBIM OCHOBAHUEM U BBICO-
TO#t h mpoBeneHa CeKyInas IUIOCKOCTH Yepe3 JBa MPOTHBOIOIOXKHBIX OOKOBBIX
pebpa. BeraucanTh MOJIHY 0 TOBEPXHOCTH MTApAaJljiesIeuIes a, 3Hast, ITO IO b
cedyeHus paBHa S.

4. TlpaBusibHas IIECTUYTOJbHAsA HHPAMH/Ia HMEEeT CTOPOHY OCHOBAaHUS @
u BeICcOTy h. Bmrumcints 60kK0BOe pebpo, amodemy, GOKOBYIO HOBEPXHOCTH H
MIOJIHYIO TIOBEPXHOCTD.

5. BBIYMCINTDH TONHYIO MOBEPXHOCTb M BBICOTY TPEYTOJIBHOM HHPAMHU/IBI,
¥y KOTOPOI Kaxkj0e pe6bpo paBHO a.

6. IIpaBuspHas IIECTHYTOMbHAS MHPaMUa, y KOTOPOR BBICOTA 25 CM, a CTO-
POHA OCHOBaHHUA 5 CM, paccedeHa IUIOCKOCTHIO, TapaljIeIbHOM OCHOBaHMIO. BhI-
YHCIUTh PACCTOSHUE STOH IUIOCKOCTH OT BEPIIMHBI MUPAMUIBI, 3HAs, YTO IJIO-

2
aIb CEeYeHNs paBHA g\/g oM.

7. BwicoTa ycedyeHHON THMpaMuUIBI C KBaJIPATHBIM OCHOBAaHWEM paBHa h,
CTOPOHA HIKHErO0 OCHOBaHUSA G, a BepxHero b. HailiTu mosHyoo moBepxHOCTH
yCedeHHOH TUPAMHU/IBI.

8. Bricora yceuyenHoit mupamugsl paBHa 6, a IUIONIAM OCHOBaHWil 18 u
8. Ilmpammza paccedeHa MJIOCKOCTHIO, IAPAJIIEIbHON OCHOBAHUAM M JeJIAIEH
BBICOTY IIOTIOJIAM. BBIMUCAUTD TJIOIMIAb CEIEHN.

2. OB'bEM INIPU3MBI U IINPAMUABI

82. OcHoBHbIE HomyllleHus B obbeMax. Bemudanna wacTu mnpo-
CTPAHCTBA, 3aHUMAEMOI0 T€OMETPUIECKUM TEJIOM, HA3bIBAETCA 00'bEeMOM
9TOTO TeJIa.

Mpi cTaBuM 3371a9y — HAWTH JJIsl 9TOM BEJUINHBI BHIPAYKEHUE B BH/IE
HEKOTOPOTO YHCJIA, U3MEPSAIOMEr0 3Ty BejuduHy. Ilpu 3ToM MBI Oymem
PYKOBOJICTBOBATHCS CJIEAYIONMMH UCXOIHBIMU MTOJIOXKEHHUSIMU.

1) Pasnwvie mesa umerom pasnvie 005embl.

2) Obsem Kako20-nubyds mesa (HAIPUMED, KAXKOTO MaPAJIIEIEIUIIe-
J1a, n300parkeHHOTO Ha puc. 87), cocmoswezo u3 wacmet (P u Q), pasen
cymme o0bsemos smux wacmed.
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Jea mena, umerouwue 00uUHAKOBDLE 7
00BeMBL, HA3BIBAIOMCA PABHOBEAUKUMU. Q:

83. EaumHunna obbema. 3a enu- 1
HAIy 00bEMOB IIPM HM3MEPDEHWH WX Oe- \
pyT obbeM TaKOro Kyba, y KOTOPOIro -F---4 R
KaxK10e pebpo PaBHO JIMHEHHOU €IuHU- e~ &
ne. Tak, ymorpeburesbHbl Kybuueckue Puc. 87
merpbl (M%), Kybuueckue caHTHMETDPBI
(em®) m . .

O6bem mapaJuiesienuiiesa

84. Teopema. 0b6semM NPAMOY20AbHO20 napassesenuneda
paser npou3eedeHuro MPET €20 udmepeHul.

B TakoM KpaTKOM BBIPAKEHUU TEOPEMY
3Ty HAJO0 MOHMMAaTh TaK: YHCJIO, BBIPArKaro-
mee 06beM UPSMOYTOJBHOIO HapaJsijiejienu-
esa B KyOM9YecKoii eJIMHUIE, PABHO ITPOU3BE-
JIEHUTO IHCEJI, BEIPAXKAIOMINX TPHU €r0 U3Mepe-
HUSA B COOTBETCTBYIOMEH JTUHENHHON equHUIE,
T.€. B €JIUHUIE, SABJsONEca pebpom Kyba,

I

Revitral 06beM KOTOPOT'O MMPUHSAT 38 KyOUIECKYIO €1~
s S T auiy. Tak, ecjii £ €CTh YUCJI0, BHIPAKAIOIIEEe
Hm' Hm m Wy c 06beM IIPAMOYTOIHHOTO TapaslleIennensa B
4 P KyOWvIecKnxX CaHTHUMETpax, W a, b m ¢ —
Puc. 88 YHCJIa, BHIPAXKAIOIIUNE TPU €ro M3MEpPEHUs B
JIMHEWHBIX CAHTUMETPAX, TO TEOPEMA YTBED-
XKIAeT, 970 & = abce.
IIpu joka3aresibCTBE PACCMOTPUM OCODO CJIEIYIONINE TPU CJIYUAsi:
1) V3mepeHust BBIPA:KAIOTCA I €JIBIMHU 9 H CJIaM M.
ITycts, mampumep, mamepenus, oyayt (puc. 88) AB = a, BC = b
u BD = ¢, tne a, b n ¢ — Kakue-HUOYJp NeJble dnciaa (Hampumep,
Kak n300pakeHO y Hac Ha pucynke: ¢ = 4, b = 2 mw ¢ = 5). Torma

OCHOBAHWE TMAPAJIIETEITNAIIE 2 COAEPKUAT ab TAKUX KBaIPATOB, U3 KOTOPBIX
KaXKJIbIil IpeJICTaB/sieT cOO0i COOTBETCTBYIONILYIO KBAAPATHYIO €IUHMUILY.
Ha xaka0M U3 3THX KBaJpaToB, 0YEBUIHO, MOXKHO IIOMECTUTD I10 OIHOMN
Kybmaeckoit equanie. Torma mosysmTes cioii (n306parkeHHBIN HA PHCYH-
Ke), cocroamuii n3 ab Kybudeckux ezmumr,. Tak Kak BBICOTA ITOTO CJIOSk
PaBHA OXHOW JWHEWHOI €JIMHUIIE, & BBICOTA BCETO IapaJijiesIelnIe a Co-
JEPKUT ¢ TAKUX €IMHUIT, TO BHYTPU MaPaJIIEJIEUIIE 3 MOKHO TOMECTHTH
¢ Takux cjoes. CiemoBare/ibHO, 00bEM 3TOr0 NapaJslIe/IeuIena PaBeH abe
KyOUYIeCKUX erHUII.

2) Usmeperns BBIpaXkarOTCad APOGHBI MU YU CJa M H.

IIycTs u3Mepenus napaJuiesenunena oymayr:

m p T

b 3
n q s
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(HeKOTOpBIE U3 ITUX MPOGEil MOTYT PABHATHCH TEJIOMY 9HUCIY ). llpuBess
pobr K OIMHAKOBOMY 3HAMEHATEJII0, O0y/1eM MMeTh:

mgs pns  Tng
ngs’ qns’  sng

1
Ilpumem —— jos0 JIMHEHHOW € UHU-
ngs

(bl 32 HOBYIO (BCIIOMOTATEJILHYI0) €MHUILY
nnuabl. Torma B 9TOM HOBOM €IMHWIE W3Me-
PeHUs JIAHHOTO TapaJLIeIeIUTIEe [ BHIPA3AT-
Cs TEeJIBIMU YUCJIAMU, 8 UMEHHO:

(mgs) - (pns) - (rng),

I TOTOMy IO J0Ka3aHHOMYy (B ciydae 1)
00beM TapaJIIeIeNNuIIe/Ia PaBeH IIPOU3Be-
nermo (mgs) - (pns) - (rng), ecim m3me-
pATH 9TOT 00beM HOBOM KyOM4YecKoil emu-
HUIIEH, COOTBETCTBYIOIEI HOBOI JIMHEWHOM Puc. 89

equaUTE. Takux KyOWMYECKUX €IWHWUI] B O

HOUl KyOWYEeCKON eJMHUIE, COOTBETCTBYIO-

meil mpeXkHell JIMHENHOU enWHWIlEe, COJIEPIKUTCS (nqs)3; 3HAYUT, HOBasS

1

Kybudeckasi €JIMHUIA COCTABJISET 3 LPExKHeil. ITosromy obbem ma-

(ngs)
PaJLIETIETIATIE /1A, BEIPAXKEHHBIN B TPEXKHAX €IMHUIAX, PABEH
1 ( )(pns)(rng) mgs pns rmqg m p T
— - (mgs)(pns)(rng) = — - — - — = — - — - —.
(ngs)3 )P 4 ngs mgs ngs n q S

3) V3mepeHns BBIPAXKAIOTCA KPP ANLUOHAJNBHBI MU YU CJaMHu IlycTs
y JaHHOTrO mapaJutesenunesa (puc. 89), KOTOPHIi [ KpATKOCTH MBI 0G03HAYNM
onHOIt 6ykBOil (), n3MepeHus: OyLyT:

AB=qa; AC=p8; AD=4,

rZie BCe YHCTA (&, 3 U 7Y WIN TOJIBKO HEKOTODBIE U3 HUX MPPAIMOHAJBHBIE.

Kaxoe u3 guces o,  u Y MOXKeT OBITH [IPEICTABIIEHO B BHIe OECKOHEIHOMN
IecaTuIHON 1pobu. BosbMeM mpHOIMKEHHbIE 3HAYEHHS STHX IPO0Oeit ¢ 1 mecs-
TUYHBIMHM 3HAKAMM CHAYaJIa C HEJIOCTATKOM, & 3aTe€M C H30BITKOM. 3HAYEHHS
C HEJIOCTATKOM OBOBHAYUM Oin, Bn, Yn, 3HAUeHHS C H3OGBITKOM ab, Bn, Vn-
Ornoxum Ha pebpe AB, HaumHas ot Touku A, nBa orpeska ABy = a, u
AB> = o),. Ha pebpe AC ot Toit xe Touku A ornoxum orpesku ACT = B, u
AC> = B, u Ha pebpe AD or Toit xe Touku — otpesku ADy =y, u ADy = 7,,.
IIpu sTom MBI 6ymEeM UMeTH

AB; < AB < ABy; AC; < AC < AC3; AD; < AD < ADs.
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ITocTpouM Teneph [[Ba BCIOMOTATEIBHBIX MapaulejleNunesa: ot (0603HaInM
ero (1) ¢ usmepenuavmu ABi, ACi u ADy u apyroii (o6osnaunm ero AD; ¢
u3mepenuavu ABy, AC> u AD,. Tlapamnenenunen Q1 6yIeT BECh MOMENATHCA
BHYTPH mapaJutesienunena (), a mapajenenunes, Q2 OyIeT comepkKaTh BHYTPU
cebs mapaJsienenunen Q.

ITo mokazanHOMy (B cirydae 2) OyJeM UMETh:

o6beM Q1 = nBnYn, (1)
B Yns 2)

obbeM Q2

npudeM obbeM Q1 < obbema Q2.

Haunem Temeps yBesmumBaTh 9uCIO N. DTO 3HAYUT, YTO MBI HepeM mpudIim-
JKeHHBIE 3HAYEHWSA YUCENT v, 3, BCe ¢ GOJbIell u GOJbINel CTEeTeHbI0 TOYHOCTH.
TTocMoTpuM, KaK MpPH 9TOM H3MEHSIIOTCS OObeMbI MAPAJIIENIENHIEN0B Q1 1 Q2.

IIpu HeorpaHMYEHHOM BO3PACTAHUU N OOBEM
(1, OYEBWJIHO, YBEJIMYNUBAETCA W B CHILy pa-
BeHCTBa (1) mpu GecnpemenbHOM yBEJHMYCHUH 7
0, HMeeT CBOWM MPEJIEJIOM IpeAes MPOM3BEICHUs

o1 ___ (@nBnyn). O6beM Q2, OUEBHIHO, yMEHBIIAETCS

/1D, U B CUJLy PABEHCTBA (2) MMeeT MpeIesioM Ipeest

20 npoussesenus (o, By,Yy, ). Ho u3 anre6pet ussect-

i % HO, UTO 00a TIPOU3BENEHUSA QnfBnYn U CupfBhYn

DL - - -4~ - [IPH HEOTPAHWYEHHOM YBEJIMYEHUU N UMEIOT 00-

’ Uil mpeaesi, KOTOPHIH ABAAeTCd MIPOU3BEICHHEM
4 HPPAIMOHAJBHBIX Yuces aS37.

4 B OTOoT Tpenea MbI M NPUHHUMAEM 33 MeEPY

Puc. 90 obbema mapastenenunena @Q: obbem Q = afy.

MoOXHO [0Ka3aTh, YTO OMPEJEJIEHHBIA TaKuM

o6pa3oM 06BEM YHOBJIETBOPSIET TEM YCJIOBHSM, KOTOPBIE YCTAHOBJIEHBI JIJIsi

obbema (§ 82). B camoM jmesie, IpH TaKOM OIpENEJIEHUM OOBbEMa pABHBIE

MapalJIENIENUIIE b, OUEBUTHO, UMEIOT paBHble 06beMbl. ClieI0BATEIHHO, TIEPBOE

ycaosue (§ 82) BhimosnHsiercst. Pa3o0beM Temepb JaHHBIN mapasienenutes @

IJIOCKOCTBIO, MTAPAJIIEIBHONR €ro OCHOBAaHMIO, HaaBoe: Q1 u Q2 (puc. 90). Torma

OymeM UMeTh:

obbem @ = AB-AC-AD,
obbem Q1 = AB-AA:-AD,
obbeM Q2 = AlBl . A10 . A1D1.

CxyiafpiBas MOWIEHHO JIBa TIOCJEIHAX PABEHCTBa U 3amedad, uyto A1 By = AB
u A1D; = AD, nonyuum:

obbeM Q1 + obbem Q2 = AB - AA,- AD + AB- A1C - AD =
= AB-AD(AA,+ A:C)=AB - AD - AC,
OTCIO/IA, TIOJTyYaeM:

obbeMm Q1 + obbeMm Q2 = obbemy Q).
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CI[G,ZLOB&TGJ'IBHO, U BTOPOE yCJIOBUE § 82 Toxke BBITIOJTHAETCA, €CJIN IIapaJiie-
JIeTUne ], CKJIaAbIlBaTh U3 ABYX YacCTel, MOJyYEeHHBIX Pa3pe3aHUEeM ero IJIOCKO-
CThIO, TTapaJlyIeJIbHON OJHOM U3 rpaHeit.

85. Cuepmcrsue. [lycts u3aMepeHus: IPSIMOYTOJIBHOTO TIAPAJLIEJIE-
[IHIIe/1a, CIIy>Kalllie CTOPOHAMU €r0 OCHOBAHUSI, BEIPAXKAIOTCS YUCJIAMHA @ U b,
a Tperbe m3MepeHne (BBICOTA) — YHCIIOM C.
Torma, obosHayass 00BEM €ro B COOTBET-
CTBYIOIIUX KyOMYeCKUX eIuHUIax OyKBOU
V', MmoxkeMm HammcaTb

V = abe.

Tak kak mpousBejieHne ab BHIPAXKAET ILJIO-
&b OCHOBAHUS, TO MOXKHO CKa3aThb, YTO
06BeM NPAMOY20A4bHO20 NAPAAAEAENU-
neda pasen mnpoudsedeHuro naouladu
0CHOBAHUS HA 6BLCONY.

3awmedanue. OrHOIIEHNE IBYyX KyONYECKHUX €MHUI] PA3HBIX HA3Ba-
HUI PAaBHO TPEThEN CTEIeHN OTHOIIEHUS TeX JIMHENHBIX €/IMHMUI, KOTOPhIE
ciykaT pebpamu g 9TUX KyOndeCcKux euHAI. 1aK, OTHOIIEeHNE KyOmde-
CKOro MeTpa K KybumueckoMmy mermmerpy pasao 102, T e. 1000. ITosTomy,
HaIIPUMED, €CJIU Mbl UMeeM Ky0 ¢ pedpoM JJIMHON ¢ JIMHEHHBIX €JVHMUIL U
Apyroit Ky6 ¢ pebpoM yImHOM 3a JUHENHBIX €IUHUI], TO OTHOIIEHUE WX
06beMos 6yaer pasHo 32, . e. 27, uTo sCHO BHIHO 13 puC. I1.

86. Jlemma. Hakaonnas NPUSMA DABHOBEAUKA MAKOT NPAMOT
npuUdMe, O0CHOBAHUE KOMOPOU PABHO NEPNEHOUKYAAPHOMY CEUEHUN Ha-
KAOHHOT NPU3MDdL, 6 6b,coma — ee 6boKkosomy pebpy.

ITycts nana makmonnas npusma ABCDFE A B1D1E; (puc. 92). Ilpo-
JIOJIZKUM BCe ee DOKoBbIE pebpa 1 GOKOBBIE I'PAHU B OJHOM HAIIPaBJICHUMU.

Bosbmem Ha MPOOJIKEHNH OHOTO KAaKOIro-HUOY /b pebpa IIpOonu3BOJIb-
HYIO0 TOYKY @ W IIPOBEJEM 4Yepe3 Hee IePIEeHIuKYJIsdApHoe cedeHne abede.
3arem, oTiioxkuB aa; = AA;, TpoBemeM Yepe3 ap IEPIEHUKYJISAPHOE
ceuenne ai1bicidie;. Tak Kak IJIOCKOCTH ODOMX CEYEHUN HapaJslIe/IbHBI,
To bby = ccy = ddy = ee; = aa; = AA; (§ 17). BeencTsme 3TOTO MHO-
FOrPAHHUK G1d, Y KOTOPOrO 33 OCHOBAaHWS IIPUHSATHI [IPOBEJICHHBIE HAMU
CeYeHusl, eCTb I PpsAMas UPHU3Ma, O KOTOPOil TOBOPUTCS B TEOPEME.
okaxkeM, 4To JlaHHAd HAKJIOHHAsS IIPU3Ma DPaBHOBEJIUKA ITON MPAMOIA.
utst 9TOrO0 TpEBapUTENFHO yOemMcs, 4TO MHOrorpanuuku aD u aq D,
pasubl. OcHoBanus ux abede u a1bicidie; paBHBI KaK OCHOBAHUE IIPU3MBI
a1d; ¢ 1pyroit CTOPOHBI, IPUOABUB K 06enuM yacTsaM paBeHcTBa A1 A = aia
[0 OJHOMY M TOMY XK€ OTPe3Ky upsiMoit Aja, momyumm aA = aqAj,
mono6uo 3TroMy bB = b1 By, ¢cC = ¢1Cy u 1. 1. Boobpasum Temnepsb, 94T0
MHOTOI'PDAHHUK ) BJIOKEH B MHOTOI'DAHHUK a1[)1 Tak, 4TO0 OCHOBAHUS WX
COBIIAJIN; TOTJIa OOKOBBIE pebpa, Oy 1y Yu MePIeH INKYJISPHBI K OCHOBAHUSIM
¥ COOTBETCTBEHHO PAaBHBI, TAKKe COBIIAJyT; [I0O3TOMY MHOIOIPaHHUK al)
COBMECTUTCSI C MHOTOI'DAHHUKOM @G1[)7; 3HAYUT, 9TU TeJIa PABHBIL.

Puc. 91
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Teneps 3amermM, 9TO €CaM K IPAMOMR
mpu3me aid J00aBUM MHOTOTpaHHUK al), a
K HakJOHHOM mpuame AiD nobaBum MHO-
rorpanuuk a1Dp, paBubIil aD, TO moJyYnM
OJIH W TOT Ke MHOTOrpanuuk aiD. U3 atoro
cnemyet, uro jse npusmbl A1 D u aid pasHoO-
BEJIIKH.

87. Teopewma. Obsem napaasese-
nuneda paser NPou3cedeHu0 NAOULGIU
0CHOBAHUS HG 8bLICOMY.

Panee bl jl0Ka3aiu 3Ty Teopemy JJIst
napaJiiesienunea TpsaMOYyTOJbHOT O,
Telephb JIOKAXKEM ee IS IIapaJijieielue/ia
NPpsAMOTO,alOTOM M HAKJOHHOT O.

1) Iycre (pme. 93) AC7 — npsmoit ma-
PaJUIeJIETINIIE/T, T. €. TAKO#, y KOTOPOTO OCHO-
Banne ABCD — kakoii-Huby/ib mapaJuiesio-
rpaM, a Bce BOKOBbIE IPAHU — TPAMOYTOJIb-
HuKH. Bo3pMeM B HeM 3a OCHOBaHHe OOKO-
Byto rpaub AA; By B; Torna napaJuiesemnue;t
Oynmer HakjaoHHBIN. PaccmarpmBas ero kak
4aCTHBIHA CiIydail HAaKJIOHHOU IIPU3MBI, MBI Ha
OCHOBAHUI JIEMMBI TIPEJIBIIyIIIero naparpada
MOXKEM YTBEPKJATh, 9TO ITOT MapPAJIIEJEINIe] PABHOBEJIMK TaKOMY
MPSIMOMY TIaPAJLIEJIENHUIIETy, ¥ KOTOPOr0 OCHOBAHWE €CTh IIEPIIEHIINKY-
snspHoe cedenne M N PQ, a Boicora BC. Yernipexyromsuuk M N PQ —
MPSAMOYTOJIBHUK, TIOTOMY 9TO €r0 YIUIbI CJIYKAT JUHEHHBIMY YIJIAMU MPsi-
MBIX JIBYI'PAHHBIX YTJIOB; IIO9TOMY IPSMOUN HApPaJsijieJIelnIie]l, NMerOIuii
ocHoBaHUeM TpaAMOyrobHUK M N P(Q, mo/KeH ObITh MPSAMOYTOJIBHBIM U,
CJIeJIOBATENIBHO, er0 00beM PAaBEeH MIPOU3BEIEHUIO TPEX ero u3MepeHuii, 3a
KOTOpBIE MOXKHO IpuHsATh oTpe3ku M N, MQ u BC'. Takum obpazom,

obvem ACy = MN - MQ-BC =MN - (mQ@ - BC).

Ho mnpoussenenne m() - BC BbIpaKaeT ILIOMAAL IAPAJIEJIOrPAMMAa,
ABCD, nosromy

obvem AC, = (mwnomamm ABCD) - MN = (unomamu ABCD) - BB .

2) Ilycts (puc. 94) AC, — maksonHBIH apamienermnes. OH paBHOBe-
JIIK TAaKOMY TPSMOMY, Y KOTOPOI'O OCHOBAHUEM CJIYKHUT IEPIICHIUKYIAp-
Hoe ceuerne M N P(Q) (. e. mepnennukynspaoe K pebpam AD, BC,...), a
BeicoToit — pebpo BC. Ho, no jjoka3aHHOMY, 00bEM MPSMOro MapaJuiesie-
IIUIIea PaBeH IPOU3BEICHUIO TIIOMAIN OCHOBAHNS Ha BHLICOTY; 3HAHUIT,

obvem ACt = (wromamm MNPQ) - BC.
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B M C
Puc. 93

Ecim RS ects BoicOTa ceuennsi M N PQ, To wiomanas M N PQ pasnHa
M@ - RS, mosromy

o6bem AC, = MQ - RS- BC = (BC - MQ) - RS.

IIpoussenenue BC-M () BbIpaxkaeT mwiIomaas napaJuiensorpamma ABC D;
crreioBarenbHo, o0bem ACT = (mwomamun ABCD) - RS.

Ocraercs Temepsb J10Ka3aTh, YTO OTPe30K RS mpejcraBisier coboit
BBICOTY mapaJuiesienunesa. JlelicrBurenbuo, ceuenue M N PQ, Oymyumn
neprieHuKyJIsspHO K pebpam BC, B1C ..., JIO/KHO OBITH IIE€PIIEH IUKY-
aspHo K rpanasm ABCD, BB1C1C,..., npoxogsamuM dYepe3 3T pebpa
(§ 43). IlosTOoMy eciam MBI W3 TOYKA S BOCCTABAM MEPIEHVKYJISAD K
mwrockoctu ABCD, To OH J0JKeH JiexkaTh Bech B mwiockoctu M N PQ
(§ 44) w, cuemoBaTENHHO, JOJIKEH CIUTHCA C mpsaMoit SR, mexameit
B 9TOU IJIOCKOCTH W IepIeHIuKyJisapHoit Kk M Q. 3naunt, orpe3ok SR
€CTh BBICOTA TApaJulejienue/ia. TakuM o00pa3oM, 00beM W HAKJIOHHOIO
napaJijieJieluie/[a PABeH MPOU3BE/ICHHIO TIJIOMA/ M OCHOBAHUS HA BBICOTY.

Cunencrsue. Ecim V, B u H cyTb 4nciia, BBIDaXKaIoIIre B COOTBET-
CTBYIOIIUX €JIMHUIAX O0bEM, IUIOMA/h OCHOBAHUS W BBICOTY IapaJuiejie-
MUTea, TO MOXKHO HAIACATH:

V =BH.

Ob6beM npU3MbI

88. Teopewma. Obsem npudms. pagen NPou3cedeHUI0 NAO-
wWadu OCHOBAHUS, HA 6BLICOMY.

CHauajia JIOKaxkKeM 9Ty TeOpeMy Jjid TPEeyTOJbHOU UPU3MBL, a
IIOTOM U JIJId MHOFOyFOﬂbHOﬁ.

1) IIposemem uepes pe6po AA; Tpeyromproit mpusmbr ABC Ay B1Cy
(puc. 95) mockocTs, mapasutenbHyto rpann BByCiC, a uepe3 peGpo
CCy — mwrockocTb, mapajueabHyo rpann AA; By B; 3areM TPOAOIKIM
IJIOCKOCTH O00OMX OCHOBAHUM IPU3MBI JI0 IEPECeYeHus C IIPOBEIEHHBIMU
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Puc. 95

ITOCKOCTSIME. 'TOr/ja MBI TIOJIyYnM TapaJijie-
germmes; B D1, KOTOPBIi quaroHabHOMN I10C-
koctbio AA1C1C neymrca Ha [BE TPEYroJib-
HBIE TIPU3MBI (M3 HUX OJHA €CTh JIAHHAs).
JlokazkeM, YTO 3TH NPU3MbI PABHOBEJIWKHU.
Jist 9TOrO MpPOBEIEM TEPIIEHIUKYISPHOE Ce-
qenre abed. B cedennn mosyduTcs mapasiie-
JIOTpaMM, KOTODPBIH JHArOHAJIBI0 aC JIeJIAT-
Cd Ha J[BA PABHBIX TpeyrojabHuka. lanHas
IpU3Ma PaBHOBEJINKA TaKON MPAMOI Ipu3Me,
y KoTopoii ocHoBaHume ectb Aabc, a BbICO-
Ta — pebpo AA; (§ 86). dpyras Tpeyross-
Had NIPU3Ma PaBHOBEJIMKAa TaKOH IIPAMOH, y
KOTOPOIi ocHOBaHme ecTb Aadc, a BbICOTA —
pebpo AA;. Ho nBe npsimMbie IPU3MBI C PaB-
HBIMU OCHOBAHUSIMU U PABHBIMHU BBICOTAME

paBHbI (II0TOMY 9YTO IPHU BJIIOKEHUW OHU COBMEIIAIOTCS ), 3HAUNT, IPU3MBI
ABCA,B;Cyu ABC Ay D, (1 pasHoBenuku. VI3 3T0r0 Ciemyer, 4T0 00bem
JAHHON IPU3MBI COCTABJIsieT MOJOBUHY O0O0beMa Mapajiieernie/a
BD;; nosromy, 0603HaYNB BHICOTY MpU3Mbl yepe3 H, mosydum:

(romammABCD) - H

00beM TPEYTOIBHOM IIPU3MBI = =

2

(mmomamu ABCD)

= - H = (mmomanuABC) - H.

2

2) TIposemem wuepes pebpo AA; MHOrOyrosnh-
Holt mpu3Mel (puc. 96) AuArOHAJIBHBIE IJIOCKOCTH
AAC1C u AA1 D, D. Torma nanHas npusma pac-
CeYeTcsd Ha HECKOJIbKO TPEyrobHbIX npusM. CyMma
00'bEMOB 3TUX IIPU3M COCTABJISAET MCKOMBIA 00bEM.
Ecau obo3HaynM mmioma m WX OCHOBaHWI depes
By, bs, b3, a oburyto BeicoTy depe3 H, To mosmydmm:
06'beM MHOrOyroJibHOM npu3Mbl = by « H + by - H+
+bg- H=(by +by+b3)-H = (mnomamu ABCDE)-H.

Cnencrsue. Ecom V, B u H 6ynyr uucia,
BBIPAKAOIINAE B COOTBETCTBYIONIUX €IMHUIAX 00b-
eM, IJIOMIAJ/b OCHOBAHUS U BBICOTY IIPU3MBI, TO, IO
JOKa3aHHOMY, MOKHO HAIIMCATh:

V = BH.

4

Puc. 96

C,

89. IIpuunun Kasanwepu. Uranbauckumit matematuxk XVIIe. Ka-
BaJIbEPU BBHICKA3aJ 0€3 J0Ka3aTeNIbCTBa CJeAylomee yTBepxaeHue. Ecau dea
mesa (OrpaHMYEHHBIE IDIOCKOCTSAMY WJIM KPUBBIMU IIOBEPXHOCTSAMHU — BCE PABHO)
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Mo2Yym 6bIMd NMOMEUWEHb, 8 MAKOE NOA0AHCEHUE, NMPU KOMOPOM BCAKAL NAOC-
KOCMb, NAPAAIEALHAA KAKOU-HUOYIL dannol naockocmu u nepecexarowas 0ba
meaa, 0aem 6 CeNeHUU C HUMU PABHOBEAUKUE PUu2Ypbl, MO 00BeMbL MAKUT MeEA

00UHAKOBYL.
OTO MpeJIoKEeHNe MOXKET OBITH CTPO-

ro JIOKa3aHO, HO JIOKA3aTEJbCTBO €r0 BhI-
XOJUT 3a TMpeIesbl IJEMEHTApHON MaTe-
MAaTHUKH, U IOTOMY MBI OFDAHUYIUMCH [IPO-
» ’/ :: [ I R I I BEPKOIl €ro Ha OT/EJIBHBIX IPHUMEPAX.

/ : : / YcnoBusam npuHnuna Kasaasepn ymo-
i BJIETBOPSAIOT, HAIPUMEpP, JBE TMPSIMbIe
IpU3MBL (TPEYTOJBHBIE MJIX MHOTOYTOJb-

‘e 72 SreTEs HBIE — BCE PAaBHO) C DPAaBHOBEJHKHU-
4 / MM OCHOBAHHMSIMM M PABHBIMU BBICOTAMU
(puc. 97). Takue mpu3MBL, KAK MBI 3HAEM,

Puc. 97 paBHOBesquKH. BMmecte ¢ TeMm, ecam mo-

CTaBUM TaKue MPU3MBI OCHOBAHUSAMU Ha
KaKy-HUOYIb IIOCKOCTH, TO BCSKAasl IJIOCKOCTb, MapAaJIEIbHAs OCHOBAHUSM
A IIepeceKaroas OJHy W3 IPHU3M, IepecedeT W JPYTylo, IpHYeM B CeYeHUAX
[TOJIy9aTCsl PABHOBEJUKUE (PUTYDPBI, TAK KaK (PUTYPHI 3TH PAaBHBI OCHOBAHUSAM, &
OCHOBAHUS PABHOBEJIMKH. SHAUUT, IpuHIuI KaBaibepu Mo TBEpKIAETCS B ITOM
YacTHOM ciiydae. [IpuHIUI 3TOT MOATBEpPKIAAETCA TaKXKe W B INIAHUMETPHH B

N\ AN T
N N\ K
\, \ I
\ \ [
N A\ F /
N A f
I f

A ¥ \

Puc. 98

[MPHMEHEHNH K IJIOMAAM, & UMEHHO: ecau d8e uaypol Mo2ym 6vimb Nomeuw,eHol
8 MAKOE NOAOIHCEHUE, YMO BCAKAA NPAMAS, NAPAAIEALHAA KAKOU-HUbYI> dannotl
npamotll, nepecexarouan obe Guaypol, 0aem 8 CeHeHUU C HUMU PaBHBLE OMPESKU,
mo maxue Pueypv. pasnosesury. IIpuMepoM MOTYT CIIy>KWUTh JBa MapAJLIEIIO-
rpaMMa WIH JBa TPEYTOJIbHUKA C PABHBIMU OCHOBAHUSMU M PABHBIMHU BBICOTAME

(puc. 98).
O6beMm nmupamMuabl

90. Jlemma. TpeyeonvHvie nupamudv. ¢ PaBHOBEAUKUMU
OCHOBAHUAMU U PABHBIMU BBLCOMAMU PAEHOBEAUKU.

Hoka3aresbCTBO Halme OyIeT COCTOATH M3 Tpex dacreil. B mepsoit
YaCTU MbI JOKAXKEM DPaBHOBEJUKOCTH HE CAMUX ITUPAMHUJI, & BCIOMOIa-
TEJIBHBIX TeJI, COCTABJIEHHBIX U3 PA/Ia TPEYTOJIbHBIX IPU3M, [IOCTABIEHHBIX
Ipyr Ha gpyra. Bo BTOpoil 4acTu MbI JIOKaXKeM, 9TO OObEMBI 3TUX BCIIO-
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MOTATEeJIbHBIX TEJI IIPY YBEJIWUYEHUN 9HC/Ia COCTABJIAIONINX X TPU3M IIPU-
6MKaTCA K 00 beMaM MupaMu;l Kak yroauo 6am3ko. Hakowerr, B TpeTheit
YacTu Mbl yOEIUMCs, 9TO CaMi TUPAMHUJIBL JOJIXKHBI OBITh PABHOBEJIUKH.

S S

Puc. 99

1. Boobpasum, 4To mMpaMuibl MOCTABJIEHBI OCHOBAHUSIMU HA HEKOTO-
PYIO IUIOCKOCTD (KaK m300parkeHo Ha puc. 99), Torza ux BepIIMHBL Oy Iy T
HaXO/IUThCA Ha OJHOW NIPAMOM, IMapaJliejbHOI IIOCKOCTH OCHOBAaHUN, U
BBICOTA MHAPAMUJ MOXKET ObITh M300DarKEeHA OJIHMM M TEM K€ OTPE3KOM
npamoit H. Paszmesum 3Ty BBICOTY HA KaKOe-HHOY/b IIeJI0€ HHCIO 7
paBHBIX yacTedl (HanpuMep, Ha 4, KAK 3TO yKa3aHO Ha UE€PTEXkKe) W Uepes
TOYKHU JIE€JIEHUsS IIPOBEJEM DPsi IJIOCKOCTEH, MapajiIebHBIX IIJIOCKOCTH
ocHoBanwuil. IlymockocT 3TH, IMEpeceKasch C MUPAMUIAMU, JIAIOT B Ccede-
HOAAX DPsAJT TPEYTOJIBHUKOB, NPWYEM TPEYTOJIbHUKYA MHUPAMHUIBL S OyIyT
PABHOBEJINKA COOTBETCTBYIOIIMM TPEyTrOJbHAKaM mupamuisl S; (§ 77).
IlocraBuM BHYTpH KaK0# NUPAMUJBI Psiji TAKAX [PU3M, YTOOBI BEpX-
HAMV OCHOBAHHUSAMU y HUX OBLIM TPEyroJIbHUKH CedeHuil, 60KoBbIe Pedpa
OBLIN TapaJsiesbHbl PeOpy S A B oHON upamuie u pebpy S1 A B ApyTOii,
a BBICOTA KaXKJION IPU3MbI PABHSJIACH ObI H/n. Takux mpusM B KaxKJI0#
nupaMuie OKasKeTcsa N — 1; oHr 00pa3yioT coboil HEKOTOPOe CTyIEeHIATOe
TeJI0, 00beM KOTOPOrO, OYEBHIHO, MEHbIE OObeMa TOW HUPAMUILI, B
KOTOPOH NIPU3MbI MOCTPOeHbI. O603HAYUM 0OBEMBI IIPU3M IHUPAMUIBI S
10 TOPSAJIKY, HAYUHASA OT BEPINUHBI OYKBAMHU D1, P2, D3, - -, Dn_1, & 00b-
€MBbl IIPU3M MUPAMUIBLL S| — TaKXKe 10 MOPsJIKYy OT BEPIINHBbI OyKBaMu
41,92,43, - - - ,qn—1. TOrma, IPpUHUMAs BO BHUMAaHUE, YTO ¥ KAXKJION Hapbl
cooTBeTcTBytomux mpusM (y P; W q1, y P2 W g2 W T. 1.) OCHOBaHWS
PaBHOBEJIUKU W BHICOTHI PABHBI, MBI MOYKEM HAINCATH PsiJi PABEHCTB:

b1=4q, PpP2=4q2, PpP3=4q3, ..., Pn-1=Cqn-1-

CJ10:KUB BCe PABEHCTBA IIOYJIEHHO, HAeM:
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prtp2tp3st+...+Pha=qt+q@t+e@t+...+qp1. (1)

Mpsr goKa3am, TakKuM 00pa30M, 9TO 00bEMBI TIOCTPOEHHBIX HAMHU BCIIOMO-
raTeJIbHBIX CTYIEHYATHIX TeJI PABHBI MEXK/Iy 000l (Ipu BCAKOM 4ucIe n,
Ha KOTOPOe MBI jieiuM BbicoTy H).

II. O6o3nauuB o6bembr mupamug S u Sy coorBeTcTBeHHO GykBaMu V'
u Vi, TOJIOKHUM, UTO

V—(p1+p2+ps+...+pn-1)=2

n
Vi-(@+e+a+...+am)=y,
OTKYJa
pr+pr+ps+..Apn1=V—=z
n

G1tetagt...+tag-1=V1—v.

Torma pasercTBO (1) MBI MOKEM 3aIMCATH TaK:
Voz=Vi—y. (2)

IIpeamosnokum Terepb, YTO YUCIIO 7L PAB-
HBIX 4YacTell, Ha KOTOPOE MBI JIEJIUM BBICOTY
H, HeorpaHWYEHHO BO3PACTAET; HAIPUMED,
IIPEJIITOJIOKUM, 9TO, BMECTO TOr'O 4TOOBI Jie-
JINTH BBICOTY HA 4 PAaBHBIE YACTH, MBI Pa3le-
JUM ee Ha 8 paBHBIX YacTel, moToM Ha 16,
Ha 32 ¥ T. 1., ¥ MyCTh KaXKJbI Pa3 MbI CTPO-
MM YKa3aHHBIM 00PAa30M CTYIIEHYATHIE TEJIA
B obemx mmpammuiax. Kak Ol HEH BO3POCIIO
YUCJIO TIPU3M, COCTABJISIONIUX CTYIEHYATHIE
resta, paseHcTBO (1), a ciremoBaTesBbHO, U
paBeHCTBO (2) ocTarorca B nouHOi cuite. [Ipn
sroM obbembl V u Vi, KoHe4HO, HE OyayT
W3MEHSIThCS, TOr/a KAaK BEJUYUHBI T © Y,
MMOKA3bIBAOIIIE, HA CKOJBKO 00beMBbI MUpa-
MUJT, IPEBOCXOASAT 00'bEMBI COOTBETCTBY FOIIUX
CTyHeHYaThIX TeJl, OY/ILyT, O4eBHIHO, BCe 6O-
see n Oojsiee yMmeHbIIaThCA. JlOKaxkeMm, 94TO
BEJMYUHBL & U MOTYT CJEJIaThCA KaK YTOJHO MAaJbl (JPyTUME CJIOBAMHU,
9TO OHM CTPEMSATCsS K HYJ ). IDTO JOCTATOUHO JOKA3ATh JJIsk
KaKON-HUOYIb OJTHON W3 JBYX BEJIMYWH T U Y, HAIPUMED JJIs .

C sroit mesbro moctponM st nupamusl S (puc. 100) eme apyroi
PsiJt IpU3M, KOTOPBI COCTABUT TOXKE CTYIEHYATOE TEJIO, HO M0 OObemy
6ostbIiee TIMpaMuIbl. [[PpU3MBI 9TH MBI TIOCTPOUM TaK YK€, KaK CTPOWJIN
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BHYTDPEHHUE IIPU3MBbI, C TOI TOJIBKO Pa3HUIlEHl, YTO TPEYTOJIbHUKY CeYeHUN
MBI TEIeph IPUMEM HE 33 BEPXHAE OCHOBAHHMS NPU3M, & 33 HIKHUE.
BcesescTBre 3T0r0 MBI IOJIyYUM TEIEPh Psiji [IPU3M, KOTOPBIE HEKOTOPOA
CBO€#l 4acThi0 OyJyT BBICTYIIATh W3 IHUPAMUJ, HAPYXKY, X HOTOMY OHHU
00pa3yoT HOBOE CTYIIEHYATOE TEJ0 € 00bemoM, OOiabmmM, deM 0O0beM
mupamuibl. Takux npusm OyzeT Tenepb He 1o — 1, KAK BHYTPEHHUX [IPU3M,
a n. O603HaYNM UX 00'BEMBI 110 TOPSIJIKY, HAYUHAS OT BEPIIUHBI, Oy KBAMU:
DY, Db, Dhy - - -, Dy PaccMaTpuBast 9epTeK, MBI JIETKO 3aMETUM, ITO

pll = D1, pIZ = P2, p’3 =D35.--, piz—l = DPn-1-

ITosTomy
Py +p5+Py+...+p, _1+p0)—(P1+p2+ps+...+pn1) =Dl

Tak xax
Pr4py+ Pttt >V,
a
p1tp2tpst...+pa1 <V,
TO ,
V —(p1+p2+p3+...+Pa1) <P
T. e '
x < pl,.
, H
Ho P/ = nnomamu ABC - — (ec;rm ABC' ecTb OCHOBAHHE); OITOMY
n

H
z < (nnomamuABC) - ot

H
HpI/I HEOIPAaHUYICHHOM BO3PDAaCTaHUM YHCJIa N BeJIMYUHA —, OYCBUIHO,

MOXKET OBITh C/IeslaHa KaK YTOJHO MaJoil (cTpeMmTcsa K HyJro). IlosTomy

u npoussejenne | wromanb ABC - , B KOTOPOM MHOXKHMO€ HE H3Me-

n
HAETCH, a MHOXKUTEJIb CTPEMUTCH K HYJ/II0, TO2K€ CTPEMUTCH K HYJIIO, X TaK

KaK IOJIOXKATeIbHasd BeJIMINHA T MEHBIIE 9TOr0 IPOU3BEICHNUSA, TO OHA 1
IIOJJABHO CTPEMUTCH K HYJIIO.

To xe camoe paccyK/1eHre MOKHO OBLIIO OBI IOBTOPUTD U O BEJIAIUHE Y.

MBsI foka3aim, TaKuM 06pa3oM, 9TO IIPU HEOIPAHNIEHHOM yBeJITIeHIH
YHCJIA OPU3M O00bEMBI BCIIOMOTATEIBHBIX CTYLIEHYATHIX TeJI IPUOJINKA-
I0TCA K 06beMaM COOTBETCTBYIOINUX NUPaMuJ, KaK yrOoJZHO 6y u3-
KO.

ITI. 3ameTuB 3T0, BO3BMEM HAIMCAHHOE BBIIIE PABEHCTBO (2) 1 npuia-

MM €My TaKOU BUJI: V-Vi=z—uy.

JokaXeM Terepb, YTO 9TO PABEHCTBO BO3MOXKHO TOJIBKO TOTIA, KO
V. = Vi uw ¢ = y. HelicrBurensao, pasnocts V — Vi, Kak Bcakasd
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Pa3HOCTh IIOCTOSHHBIX BEJWYWH, JOJ’KHA DPABHATHCA ITOCTOSHHOU BeJIH-
qiHe, PA3HOCTb XKe T — Y, KaK BCAKAd PA3HOCTb MEXKIy IlepeMeHHBIMU
BEJIMYMHAMHU, CTPEMANMUMUCH K HYJ IO, JOJDKHA WIN PABHATHCA
HEKOTOPOIi TIEPEMEHHO} BeJImIrHe (CTPEMSAIIENCS K HYITIO ) , AT DABHATHCS
Hymo. Tak Kak IMOCTOSTHHAS BEJUYNHA HE MOXKET PABHATHCSH IT€PEMEHHOH,
TO U3 JIBYX BO3MOXKHOCTEN HAJI0 OCTaBUTBH TOJBKO OJIHY: PAa3HOCTH T —
y=0;m0Torma V=Viuz=y.

Msbr fokazanu, TakuM 00pa30M, 9TO PACCMATPHUBAEMbBIE MIHPAMU/THI
pPaBHOBEJIUKA™)

,Z[‘OKaBa,HHaH JIeMMa OY€Hb IIPOCTO BBIBOJUTCA TaK2K€ M3 IIPUHITUIIA Kaga-
nbepu. JeficrBurenbHO, BOOOpAa3uM, UTO JBe MUPAMUJBI C PABHOBEJIUKAMHI OC-
HOBaAHUAMU U PA3HBIMU BBICOTaAMHU IIOCTABJIEHBI OCHOBAHUAMU HA KaKyIO-HI/I6y,ZU>
miockocts P (puc. 101), Torna Beskas ceKymasi INIOCKOCTD (), TapajulesibHast
P, naer B ceueHnM ¢ IMPaMUJAMU TPEYTOJIBHUKYN paBHOBesnukue (§ 77); caemno-
BaTE€JIbHO, MUPAMUAbI 3TU yAOBJIETBOPAIOT yCJIIOBUAM INPUHITUIIA KaBanbepn, u
IoToOMYy 00bEeMBI UX JOJIZKHBI OBITH OTUHAKOBBI. Ho sto JA0Ka3aTeJbCTBO HEJIb3A
CYUTATh CTPOTUM, TaK KaK IIPUHITUI KaBaJIbepI/I HaMHu HE 6])IJ'I JOKa3aH.

91. Teopema. Obsem nupamudsv. pasen npou3dsedeHUIO
nAouw,adu ee 0CHOBAHUS HA MPEMb €€ 8BICOMbL.

N — "o
D E

B A C
Puc. 101 Puc. 102

CHauajia JIoKazKeM 3Ty TeopeMy Jijisi IHPAMUJIBl TP ey T 0JI b H O i, a
3aT¢€eM U MHOTOYTrOJbHOI.

1) Ha ocroBaann TpeyromsHoii mupamusr S ABC (puc. 102) moctponm
takyto npusmy ABCDE, y KOTOPOil BHICOTa PaBHA BHICOTE IMHUPAMU/IBI,
a omHO H6OKOBOe pebpo coBmagaer ¢ pebpom SB. okaxkeM, 9T0 00beM
MUPAMUJIBI COCTABJISIET TPETHIO 4acTh 00beMa 310l mpusmbl. OTaesum o

*) Heobx0auMOCTh CTOJIb CII0KHOTO J0KA3aTeIbCTBA 3TON TeopeMbl 06bACHAETCS TEM
daxToM, YTO JBa PABHOBEJUKHX Tejla HEJb3s TaK JIETKO NPeo0pa30BBIBATH OJIHO
B JApyroe, Kak 3TO MOXXHO OBLIO [ejlaTh C PABHOBEJMKHMHM MHOIOYIOJIbHUKAMU Ha
mrockocTu. VIMeHHO, eciu naHBl JABa PABHOBEIMKHX MHOIOTDAHHHWKA, TO B 0O0IIeM
Cllydae OKa3bIBAETCs HEBO3MOXKHBIM Pa30HTh OJWH W3 HUX Ha TaKue JacTH (Jake Ipu
[IOMOIIY JIOTIOJIHEH U ), U3 KOTOPBIX MOXKHO 6bLI10 GbI cocTaBUTh Jpyroii. B actHOCTH,
9TO HEBO3MOXKHO JJIsi ABYX IIPOU3BOJIbHBIX TPEYTOJIbHBIX NMHPAMUJ C PABHOBEJIHKUMA
OCHOBAHUSIMH U PABHBIMU BBICOTAMHU.
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MPU3MBI JIAHHYO TTUPAMUJLY. TOrqa 0OCTAHeTCS YeThIPEXyTObHAS THPAMU-
na SADEC (xoTopasi Jyist sICHOCTH M300paskeHa OT/EeNBHO). IIpoBemeM
B Hell CEeKYIIYI0 IJIOCKOCTb 4Y€pe3 BEPIMUHY S M JIMaroHajib OCHOBAHUS
DC. Tlony4usiirecs 0T 3TOr0 JIB€ TPEYroJbHbIE THPAMUIHL UMEIOT OBIILY 0
BepmuHy S u paBuble ocHoBanus DFEC u DAC, nexamue B OmHON
IUIOCKOCTH; 3HAYUT, COTJIACHO JOKA3aHHON BBINIE JieMMe MUPAMUILI ITH
pasHoBesuku. CpaBHUM OfHy u3 HuX, umenHo SDEC, ¢ naHHON mmpa-
Mui0ii. 3a ocHoBanue tupavuiabl SDEC moxuo B3ars ASDE; Torma
BepmmuHa ee Oyzer B Touke C U BBICOTA PABHA BHICOTE JIAHHOM TTMPAMUJIBI.
Tak kak ASDE = NABC, 1o coryiacHo Toii ke jiemme mmupamus SDEC
u SABC paBHOBeJIMKH.

Ilpusma ABCDES namu pa3fturta Ha TPU PABHOBEJIUKHE THPAMUIBL:
SABC, SDEC u SDAC. (Takomy pa36GueHWIO, O9EBHHO, MOXKHO TIOJI-
BEPrHYTH BCAKYIO TPEYTOJIBHYO IPU3MY. DTO ABJISAETCS OJTHUM U3 BaYKHBIX
CBOWCTB TpeyrosibHOM npu3mbl.) Takum o6pasoM, cymma 06bEMOB Tpex
MUPaMHU/T, PABHOBEJIMKUX JIAHHOM, COCTABJsieT 00beM IPHU3MBI; CJIeJ0BA-
TEJIBHO,

%MM&BCZ%%%WSD&WCZmmmwngsz

= (momamn ABC) - g,
riae H ecTb BBICOTA MUPAMUIBIL.

2) Yepes kakywo-HuOy/p BepumHy FE (puc. 103) ocHoBaHms MHOTrO-
yroabroit upamussl SABCDE tposenem muaronanmu EB u EC. 3arem
yepe3 pebpo SE W KaxXIyl U3 ITUX JIUACOHAJEH IIPOBEIEM CEKYIIHe
wrockocTu. Torma MHOrOyTroJbHAS TMUPAMKUJIA PA300bETCA HA HECKOJBKO
TPEYTOJBHBIX, IMEIOIIUX BBICOTY, OONIyI0 ¢ JanHo mupamuioit. O6o3Ha-
YUB IUIOIIA/IY OCHOBAHUI TPEYTOJbHBIX IUpaMull 9epes by, by, by, BbICOTY
uepe3 H, OyneMm umers:

1 1 1

H H
= (b + by + b3) - 5= (momamn ABCDE) - 3

Canenmcreue. Eciim V, B u H 03Ha4aioT 4KCIIa, BEIPAXKAIOIIUE B CO-
OTBETCTBYIOIIAX €IMHUIAX 00beM, TIONA b OCHOBAHMA M BBICOT KAKOM
YTOHO IIMPAaMU/JIBI, TO

1
V = - BH.
3
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B C
Puc. 103 Puc. 104

92. Teopewma. Obsem yceuernnoli nupamudv. pageH cymme
06BeMm08 mMpex nupPamud, UMENOUUT 8bLCOMY, 00UHAKOBYIO C Bbl-
comot ycewennol nupamudvl, G 0OCHOBAHUAMU: 00HA — HUNCHEE
ocrosarue daHHOU nupamudv, dpyzas — eeprHee ocHo8aHUE,
a naouwadd 0CHOBAHUSL MPEMBEU NUPAMUOIB. PABHA CPEeIHEMY
2eomempuieckomy naouiadeti 6EPTHE20 U HUHCHE20 0CHOBAHUU.

ITycTh roma m ocHOBaHUH ycedenHON mpaMuel (puc. 104) GyxyT B
u b, Beicota H n 06bem V (yceueHHast nMpaMuia MOXKET GBITH TPEYTOJIb-
Hasl WK MHOTOYTOJIbHasi — Bce paBHO). Tpebyercs noka3arh, 94T0O

V= 1BH + E

3 gbH + %H\/B = %H(B+b+\/Bb),

e vV Bb ectb cpesHee reoMerpudeckoe Mexkay B u b. Jlis sokasaress-
CTBa Ha MEHBIIIEM OCHOBAaHHU IIOMECTUM MaJYIO IIUPaAMHUIY, AOIIOJTHAYO-
Y10 TAHHYIO yCeYeHHYIO mupaMuty f0 moiaHoi. Torma obbeM ycedeHHOM
nupaMusibl V' MBI MOXKEM PACcCMAaTPHUBATh KAaK PA3HOCTH JIBYX 00BHEMOB
TIOJTHOI ITMPAaMU/Ibl M BEPXHEH JOIOJTHUTEIbHOM].

0O603HaYUB BBICOTY JOIOJHHUTENBHON MUpaMuibl OYKBOM &, Mbl Haii-
ZleM, 9TO

1 1 1 1
V= gB(H—i—x) - gbx: g(BH—i—Bx—bx) = g[BH—l— (B —b)z|.
JJisi HAXOXKJIEHMsT BHICOTHI T BOCIIOJIB3YEMCs TeopeMoii § 74, corjiacHo

KOTOpOﬁ MBI MOKEM HallUCaTh YPaBHEHUE:

B _ (H+z)

b 2

JlJisi yupomieHust 9TOro ypaBHEHHsl U3BJIEYeM U3 0DEMX dYacTeil ero
apudMeTHIeCKuil KBaIPATHBIN KOPEHb:

@_H—kx
Vb z
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U3 storo ypaBHeHHs (KOTOpOE MOXKHO PACCMATPHBATH KaK MPOIOD-

IO ) TIOJTY TAM:
zvVB = HVb+ x\/g,

OTKYy/Ta
(VB —Vb)z = HVb
H, CJIe/I0BATENIBHO,
Y
VB - Vb

IloncraBuB 310 BBHIparkeHue B (poOpMyJTy, BBIBEIEHHYIO HaMU i 0ObemMa

V, naiinem:
(B —b)HVb
VB-Vb |

Tak xak B — b = (VB + vb)(VB — Vb), 1o 110 cokpaiesun 1pobu Ha
pasuocts VB — v/b mosysmw:

T

1
V=

BH
3 +

y=l [BH+(\/§+\/I;)H\/I;]+%(BH+H\/E+bH) =

~3
=%H(B+b+\/ﬁ),

T. €. TOJIy9uM Ty (POPMYILy, KOTOPYIO TPeDOBAJIOCH H0KA3ATh.

3. IIOAOBUE MHOTOI'PAHHUKOB

93. Omnpegenenne. JIBa MHOTOIDAHHUKA HA3BIBAIOTCH IIOJODHBI-
MM, €CJii OHU HUMEIT COOTBETCTBEHHO PAaBHbIE MHOT'OI'DAHHBbIE YIVIBI U
COOTBETCTBEHHO 1OM00HBIE rpaHn. COOTBETCTBEHHBIE 3JIEMEHTHI IIOA00HBIX
MHOI'OI'DAHHMKOB HA3BbIBAIOTCA CXOACTBEHHBIMU.

W3 sToro ompejesienns CaeyeT, YTO B MOJA0OHBIX MHOMOTDAHHUKAX:

1) JABYI'DaHHBIEC YIVIBI COOTBETCTBEHHO PABHBI U OJIMHAKOBO PAaCIOJIOXKE-
HbI, IOTOMY YTO MHOI'OI'DaHHBIE YIJIbI PaBHBI;

2) cxoncTBeHHBIE pebpa NPOIOPIMOHAIBHBI, OTOMY YTO B KAXK/(BIX
IBYX MOMOOHBIX IPAHSAX OTHOIIEHWE CXOJCTBEHHBIX Pebep OIHO U TO Ke
U B KaXKJOM MHOTOTPDAHHHUKE COCEIHUE TPAHU MMEIOT 10 0bmmemMy pebpy.
BO3MO}KHOCTI) CyaieCTBOBAHUA HO,Z[O6HI)IX MHOI'OI'DaAHHHUKOB JOKa3bIBa€TCA
ciaenyromeit TeopeMon.

94. Teopewma. Ecau 6 nupamude nposedem (puc. 105) ce-
rywyro naockocms (A1B1C1D1E1) napaaieavHo ocHo8aHuo, mo
omceuem om nee dpyeyro nupamudy (SA;B1C1D1E), nodobryro
darrou.
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Tak xkaxk A1 B;||AB, B1C||BC u 1. . T0 G0KOBbIE I'DAHU ABYX IHPAMHAL,
moT00HBI; OCHOBaHMS WX Takxke momobmbr (§ 74). Ocraercs mokasaTh
PaBEHCTBO MHOTOTPAHHBIX YTJIOB.

Yroa S y obenx tmpamu obImumii; Tpex-

rpanubie yribl Ap, B1,C1,... paBHBI COOT- S
BercTBeHHO yriam A, B, C, ..., moromy 4to

y KaxkJ0fd mapbl 9TUX YIJIOB HMeEeTCs II0

O/THOMY W TOMY K€ JIByIPAHHOMY YIJIy, pac-

MIOJIOXKEHHOMY MEXKJy JIBYMsI COOTBETCTBEH- 4 D,
HO PABHBIMH U OJIMHAKOBO PACIIOJIOKEHHBIMI

ILUIOCKUMU YTIJIaMu; TaK, y yriaoB A u A; onun
U TOT XKe JByrpaHHBIA yroa (c peGpom AS)

JIEZKUT ME2KJ1y PaBHBIMHU IIJIOCKHUMU yTIJIaMMH: A

SAlEl == SAE n SAlBl == SAB D
95. Teopewma. Ilosepxrrnocmu no-

JOOHDBIT MHO202PAHHUKOS OIMHOCAMCS, B C

KaKx Keadpamuvi crodcmeeHHuT pebep. Puc. 105

Ilycts Py, Ps, Ps,. .., P, 03HAYAIOT ILIOMATH

OTIENbHBIX TPaHEH OJHOTO W3 TOJO0OHBIX MHOTOTPAHHWKOB, a Pi1, D2,

P3y...,Pnp — IMJIOMQAAN CXOJCTBEHHBIX I'DaHEll APYroro; IOJOXKHUM erie,

uro L u [ GyjyT JUIMHBL AByX KaKuX-HUOY/b CX0/CTBEeHHBIX pebep. Torma
BCJIEJICTBUE TIO/I00MSA CXOJACTBEHHBIX T'PAHEH W IMIPOIIOPIINOHAIBHOCTH BCEX
CXOJICTBEHHBIX pebep Oy/ieM MMeTh:

P L P L) P L R

o B B opy 2T p, TR

OTKyJa II0 CBOUICTBY ps/ia PaB-

S .
HBIX OTHOIIECHUU IIOJIy9IUM:

H+&+&+m+m_£
pr+p2tp3t...tp, 127

| 96. Teopema. Obzemuvi

N0006HBT MHO202DAHHUKOS

omnocamcs, Kax Kybwv, cxod-
cmeennblr pebep.

Y D, D OrpanndnMcs  10Ka3aTelIb-

1 | CTBOM 3TOH TeOpeMBI TOJb-

B C B, C1 KO JJId TIOZOOHBIX ITHPaMUIL.

Puc. 106 IIycre (puc. 106) nmpammuel

SABCDE n SlAlBlClDlEl

101060k, BJIoKUM BTOPYIO NHpaMuy B IMEPBYI TakK, YTOOBI y HHUX

COBIIAJIM PaBHBIE MHOTOTDAHHBIE yTJIbL S U Si.
Torma ocHoBaHue

A1B1C1D1E1
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3aiiMeT HEKOTOpOe mmoJsioxkeHne abcde, mpudeM CTOPOHBI OYIAyT COOTBET-
CTBEeHHO Tapajuiesbabl ctopoHam AB, BC, ... (Bcaencreue Toro, 9To co-
OTBETCTBYIONIAE TLJIOCKUE YIJIBI TpeXrpaHHbix yrioB A u Ay, B u By u
T. 1. pasHbl). [losTomy miockocts abede mapamnensna ABCDE. Ilycts
SO u So — seICOTH NBYX THpamuz. Torma obbem ABCDE = (momasm

1 1
ABCDE) - §SO; obbem abede = (wromamu abede) - 55’0.

CuietoBaTeIbHO,

oobem SABCDE — mnomamp ABCDE SO

obbem Sabede  mromampabede  So’
HO
wiomams ABCDE 502
wiomanpb abede  So?’
HO3TOMY

o6vem SABCDE  SO°  SA3
obwem Sabede ~ So3 ~ Sa3’

4. TIOHATHUE O IIPABMNJIbHBIX MHOTOTPAHHUNKAX

MHoOrorpaHHUK Ha3bIBAETCS ITPABUJIBHBIM, €CJIM BCE €r0 'PAHU — PaB-
HblE IPABIJILHBIE MHOIOYTOJIBHAKA U BCE MHOI'OTDAHHBIE YIUIBI PABHBI (Ta-
KOB, HampuMmep, Ky0). V3 3TOro ompesieIeHns CIeIyeT, 9TO B TPABHIIBHBIX
MHOTOI'DAHHHMKAX PAaBHBI BCE ILUIOCKHUE YTJIbI, BCE JIBYIPAHHBIE YIJIbI U BCE
pebpa.

97. IlepeunciieHne NMPaBUJbLHBIX MHOTOrPaHHUKOB. [Ipumem
BO BHUMAaHNE, YTO B MHOTOI'DAHHOM yTJI€ HAMMEHBIIEE YUCJIO IpaHeil Tpu,
¥ 9TO CyMMa INIOCKHMX YIJIOB BBIIIYKJIOTO MHOTOI'DAHHOIO yTJia MeHbIre 4d
(§ 51).

Kazk 1piit yToJ1 IpaBHIIBHOTO TPeyrosbHIKa paseH ¥3d. Eciu nosropum
2/3d ciaraeMbiM 3, 4 1 5 pas, TO MOJyYUM CyMMbl, MeHbinue 4d, a eciiu
TIOBTOPUM 2/3d ciaaraeMbiM 6 pa3 mim Oosee, TO mosyduM B cymme 4d
win 6ostee. IToaTOMy M3 IIIOCKUX yIUIOB, PABHBIX yIJIaM IIPABUJIBHOIO TPe-
YrOJIBHUKA, MOXKHO 00Pa30BaTh BBHIMYKJIbIE MHOTOIDAHHBIE YIJIbI TOJBKO
TpeX BHJIOB: TPEXTDaHHbIE, YeThIpeXrpaHHble U narurpanube. CrempoBa-
TEJIFHO, €CJIM I'PAHSIMY IIPABUJIBHOTO MHOTOI'DAHHUKA CJIY2KAT IPABUJIbHBIE
TPEYroJIbHUKU, TO B BEPIIMHE MHOIOTPAHHUKA MOI'YT CXOJUTHCH WJIH 3
pebpa, min 4 pebpa, wiu 5 pebep. COOTBETCTBEHHO C 3THM MMEETCS TPH
BUJ[A IIPABUJIbHBIX MHOIOTDAHHUKOB C TPEYrOJIbHBIMU IDAHSMU:

1) IlpaBuibHBIH YeTHIPEXIPAHHNUK, WA TETPA3/P, HOBEPXHOCTH KO-
TOPOTO COCTABJIEHA W3 YeTHIPEX MPABMIIBHBIX TPEYrONbHUKOB (pmc. 107).
On umeer 4 rpanu, 4 Bepuab u 6 pebep.
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P

o
493

Puc. 107 Puc. 108 Puc. 109 Puc. 110

2) IIpaBusbHBI BOCHMUTDAHHWK, WM OKTa3P, IOBEPXHOCTH KOTO-
POTO COCTaBJIEHA W3 BOCBMH MPABWIIBHBIX TPEYTOabHUKOB (puc. 108). On
umMeer 8 rpaneii, 6 BepuH u 12 pebep.

3) IIpaBunbHb 20-rpaHHUK, WK UKOCA3AP, OOPA30BAHHBII 1BAIA-
TBHIO TIPABWIHHBIMA TpeyroabHuKamu (puc. 109). On mveer 20 rpaneit, 12
BepmmH u 30 pebep.

Vros kBajpara paBeH d, a yroj MPaBUJIBHOIO MSTHYTOJHLHUKA PABEH
6/5d, MIOBTOPSS 9TU YIVIBI CJIArA€MbIM 3 Pa3a, HOJy9IaeM CYyMMbI, MEHBIIINE
4d, a moBTOpsAs ux 4 pa3za wiau 6osee, moryaaem 4d wiu 60see. [losromy u3
MJIOCKHUX YIJVIOB, PABHBIX yIJIAM KBaJ[PATA WA TPABWIHHOTO HSATHYTOJIb-
HUKa, MOXKHO 00pa30BaTh TOJBKO TPEXI'DAHHBIE YIJIBL.

A mosromy, ecsi rpaHdMH MHOTOTDAHHUKA CJIy’KAT KBAJIPATHI, TO
B KaXKJOW BEPIIMHE MOTYT CXOJUTbCd Jullb 3 pebpa. Vmeercs eaus-
CTBEHHBIM TPABWIHHBI MHOTOTDAHHUK ITOTO POJA — 3TO MPABUJIbHBIN
MIECTUTPAHHVK, WJIN TeKcasap, wm Kyb (puc. 110). On umeer 6 rpaneii,
8 BepmuH u 12 pebep.

Ecnun rpanHsMu TpPaBWIBHOTO MHOTOTDAHHUKA
CJIy?KaT NIPABUJIbHBIE IATHYTOJIBHAKHI, TO B KAXK 101

“ BEPIIKMHE MOTYT CXOJUThCS JIUIIb 3 pedpa.
CyiiecTByeT eIMHCTBEHHBIN NPABUJIBHBIA MHO-
TOTPAHHUK 3TOT'0 PO/ — IPABWIBHBIN 12-rpaHHUK,
wm goaexka’ap. Ou umeer 12 rpaneii, 20 Bepmux

“d u 30 pebep (puc. 111).

Yoyt IpaBUWIIBHOTO IIECTHYTOJIFHIKA PDABEH 4/3d,
[I03TOMY W3 TAKUX YIVIOB HeJIb3sl 00Pa30BaTh JarKe
TPEXTPAHHOTO yriia. V3 yriioB HPaBUJIBHBIX MHO-
rOyroJIbHUKOB, UMemux Oosiee 6 CTOPOH, IOJABHO

HEJIb3si 00Pa30BaTh HUKAKOI'O BBIIYKJIOIO MHOTOI'DAHHOTO YIUIA.

Orcroma cieryeT, 94T0 IpaHsIMU [PABUJIBHOTO MHOTOI'DAHHUKA MOTYT
CJIy?KUTbH JINIb I[IPABUJIbHBIE TPEYTOJbHUKH, KB3/IPATHI M IIPABUJIbHBIE
ATUYTOJbHUKH.

Takum 06pa3omM, BCEro MOXKET CYIIECTBOBATH JIUIIb IISTh BUIOB IIPa-
BUJIbHBIX MHOT'OTDAHHHUKOB, YKQ3aHHBIX BHIIIIE.

Puc. 111
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Puc. 113
Puc. 112

98. IlocTpoeHne NPaBUJILHBIX MHOTOTPDAHHUKOB. 3/103KeHHBIE
BBIIIE PACCYKJIEHUS O BO3MOXKHBIX BUJAX IPABUJIBHBIX MHOTOTDAHHUKOB
JIOKA3BIBAIOT, YTO MOXKET CYIIECTBOBATH HE O0Jiee TIATH BUIOB IIPABUIBHBIX
MHOTOT'DAHHUKOB.

Ho u3 »rux paccyzkieHuil eiie He BBITEKAET, YTO BCE ITU ISTH BU-
JI0B NPABUJIBHBIX MHOTOIPAHHUKOB JIEHCTBUTEIBHO CYIIECTBYIOT, T. €. 9TO
MOYKHO MPOBEJIEHUEM TIJIOCKOCTEH B IPOCTPAHCTBE OCYIIECTBUTH MTOCTPO-
€HUE KaXKJOr0 U3 ITUX IATH BO3MOXKHBIX [IPABUJIBHBIX MHOTOTDAHHUKOB.
Yro6bl yOeIUThCS B CYIIECTBOBAHUU BCEX NMPABUJIBHBIX MHOTOTPDAHHUKOB,
JIOCTATOYHO yKa3aTh crocob mocTpoeHus Kaxkoro u3 Hux. Crocob to-
crpoeHus Kyba ykasaTb BechbMa Jierko. JleficrBurenbHo, Gepem mpous-
BOJIBHYIO ILUIOCKOCTH P ¥ B Heil Kakoii-iubo KBajpar; 4epe3 CTOPOHBI
9TOr0 KBaJIpaTa MPOBOUM IIJIOCKOCTH, TEPIEHIUKYJISIPHbIE K IJIOCKOCTH
P. Takux miockocreii 6yger dersipe. Jlajiee TpPOBOIMM ILIOCKOCTH (),
mapaJuieJibHyr0 P U OTCTOSINYI0 OT Hee Ha PACCTOSTHUU, PABHOM CTO-
pone kBaapara. IllecTs mOIyYeHHBIX IJIOCKOCTEH 00pa3yoT rpaHu Ky0a;
JBEHANATH MPAMBIX — II€PECEYEHUs] KaXKJON Iaphbl IEePECEKAIIUXCS
IUIOCKOCTEN — sBJIAIOTCA pebpaMu Kyba, a BOCEMb TOYEK IIepeCcedYeHUs:
KaXK/10i1 TPORKH IIePECEKAIOITIXCS IIIIOCKOCTEN CIIy?KaT BEPIIUHAME Ky0a.
B »sroMm Jsierko ybeauThCsi, HEIOCPEJICTBEHHO PACCMATPUBAS IOy IEHHYIO
COBOKYITHOCTBH TOYEK, IIPSIMBIX U ILJIOCKOCTEH. YMesl MOCTPOUTh Ky, Jier-
KO HAWTH Crmocob MOCTPOEHHsI BCEX JPYTHX MPABUIBHBIX MHOTOTDAHHHU-
KOB.

ITocTpoeHue paBUIILHOrO Terpasapa. Ilycrs nan ky6 (puc. 112).
Bosbmem kakyro-uuby b ero Bepiiuny, Hanpumep A. B Hell cxomarcs Tpu
rpanu Kyb6a, umeromye (popMy KBaJIpaToB. B KaxKI0M U3 3TUX KBaIPaTOB
6epeM BEPIIUHY, TPOTUBOTIOI0XKHY 0 Touke A. ITycTh 310 Gy/IyT BepIIMHbBI
kyba B,C u D. Touku A, B, C u D ciykar BepIInHAMH ITPABUIBLHOTO TET-
pasapa. JelicrBuresnbao, Kax bl usz orpeskos AB, BC, CD, AD, BD u
AC, 094€BUTHO, CJIy>KUT JIUATOHAJBIO OJHON U3 rpaneil Kyba. A moTomy BCe
9TH OTPE3KHU PaBHBI Mexk 1y coboii. OTcro/a ciemyer, 9T0 B TPEYTOJIHHON
nupavu;ie ¢ BepmuHoi A u ocHoanmem BC D Bce rpaHu — IpaBUJIbHBIE
TPEYTOJHHUKH, CJIEJIOBATEIBHO, 9Ta MHPAMUJIA — IPABUJIBHBIA TeTpasp.
DTOT TeTpay/p BIKUCAH B JIAHHBIA KYyO.
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ITose3HO 3ameTnTh, 9TO OCTABIIMECS YETHIPE BEPIIUHBI Kyba CiryxKar
BePIIMHAMU BTOPOr'O IIPaABUJIBHOT'O TeTPasd/pa, PABHOI'O I€PBOMY U TaKKe
BIIMCAHHOTO B JIAHHBIA KyO.

IlocTtpoenme okrtasapa. Eciu B manHOM Kybe HOCTPOUTH IEHTPHI
BCEX €ero FpaHeﬁ, TO IIECTH IOJIYIEHHBIX TOYEK CJ/Iy2KaT BEPIINHAMHU OKTa-
sapa. B arom serko ybeaurhcesi, paccmarpuBas puc. 113.

IlocTpoenue ponexkasapa u umkocasapa. Eciam depe3 kaxmoe us 12
pebep KybHa IPOBECTU IJIOCKOCTH, HE UMEIIILYIO C MOBEPXHOCTHIO Kyba aApyrux
0obIIUX TOYEK, KPOME TOUYEK TOro pebpa, Yepe3 KOTOPOe OHa TPOBEIEHA, TO
nosydeHHble 12 mmockocTeil 00pa3yioT rpaHM HEKOTOPOro 12-rpaHHuKa. Bosee
HO,Z[p06HOG nu3ydeHue (bOprI 9TOI'0 MHOT'OTDaHHUWKa IIOKa3bIBa€T, YTO MOXKHO
TaK moxo0paTh HAKJIOH ITUX IJIOCKOCTEH K rpaHdaM Kyba, 9TO MOJIydeHHBIH 12-
TPaHHUK OyIeT HOIEKadaPOM.

Ha,KOHeIJ;, €CJIN MbI YM€EM IIOCTPOUTH JOAECKAIAP, TO IMMOCTPOEHUE UKOCAdAPa
HE IpeJCTaBJIAeT 3aTPYAHEHN: IEHTPHI ITPaHeil JoAeKasApa CIIyzKaT BepIInHa-
MU UKOCadJapa.

5. IOHATNE O CUMMETPUN ITPOCTPAHCTBEHHBIX
OUryP

99. IlenTpanbHasda cuMmmerpusi. JIse Gurypsl Ha3bIBAIOTCS CUM-
METPUYHBIMU OTHOCHTEJILHO KaKOU-jnb60 Touku (O TPOCTPAHCTBA, €CJId
Kaxk70i Touke A oiHO dUryphl COOTBETCTBYET B JAPYroii ¢urype Touka
A’ pacnonoxkennas Ha npamoit OA no apyryto cropony ot touku O, Ha
paccTosiHuy, paBHOM paccrosguuio Toukn A ot roukn O (puc. 114). Touka
O HazbIBaeTCs IMEHTPOM cuMMeTpuu buryp.

Z
- Y
- |
Y 0: X
'z
Puc. 114 Puc. 115

TIpumep TakuX CHMMETPUIHBIX (DUTYP B MIPOCTPAHCTBE MBI y2Ke BCTPe-
qasm (§ 53), Korja, mpososKasi 3a BepHIMHY pebpa M IDaHd MHOTO-
TPAHHOTO yIVIa, ITOJIy YA/ MHOTOIPDAHHBIN yT0JI, CAMMETDUIHBINA TAHHOMY.
COOTBeTCTBeHHBIe OTPE3KH U yrusl, BXOJ4AIIIUE B COCTaB ABYX CUMMETPHYI-
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HBIX (uryp, paBubl Mexay coboit. Tem He meHee Urypsr B I[eJI0M He
MOTyT OBITh HA3BaHBl PABHBIMU: WX HEJIb3si COBMECTHUTH OJHY C JPYroit
BCJIEJICTBHE TOTO, 4TO IOPSiJIOK PACIIOJIOXKEHUS 4JacTeil B ofHON durype
WHOU, 9eM B JPYroi, KaK 3TO Mbl BUJEJIM HA MPUMEPE CHMMETPUIHBIX
MHOTOTDAHHBIX YTJIOB.

B ormesbHBIX Ciiyuasx cuMMeTpudHbie (DUTyPhI MOTYT COBMEIMATHCS,
HO TIPH 3TOM Oy/IyT COBIIaIaTh HECOOTBETCTBEHHBIE X dacTh. Hampumep,
BO3BMEM TIPAMOHN TpexrpaHHbIil yroa (puc. 115) ¢ Bepmmuoit B Touke O
u pebpamu OX, OY, OZ.

IocTpoum emy cummerpudnsiii yronx OX'Y'Z'. Yron OXY Z moxHO
comectuth ¢ OX'Y'Z' Tak, aro6er pedpo OX coemaso ¢ OY’, a pebpo
OY ¢ OX'. Eciim e coBMmecTuTh cooTBercTBenHble pebpa OX ¢ OX' n
OY ¢ OY’, 1o pebpa OZ n OZ' okaxKyTCa HATPABIEHHBIMH B ITPOTHBO-
MOJIOXKHBIE CTOPOHBI.

Eciu cummerpudabie (DUTYPHI COCTABJSIOT B COBOKYITHOCTH OJTHO T'€0-
METPUYECKOE TEeJ0, TO TOBOPSAT, YTO 3TO TeOMETPUYECKOE TEJO WMEeEeT
neHTp cumMerpun. TakuM 06pa3oM, eCjIu JJAHHOE TEJI0 UMEET [EHTD CHM-
MeTpHH, TO BCAKOHN TOYKe, IPUHAJJIEIKAIIEH 3TOMY TeJly, COOTBETCTBYET
CUMMeTPUYHAs TOYKA, TOXKE IPUHA JIeXKAaIas JaHHomy reiy. U3 paccmor-
PEHHBIX HAMH T€OMETPUYECKUX TeJI IIEHTP CUMMETPUU MMEIOT, HATIPUMED:
1) napasutesenmmes, 2) Upu3Ma, UMEIOMAsi B OCHOBAHMM IPABHJILHBIHA
MHOTOYTOJIbHUK C YE€THBIM YHCJIOM CTOPOH.

TIpaBusbHBIN TETPA3IP HE UMEET IEHTPA CUMMETPHUH.

100. CumMMeTpUsa OTHOCUTEJIBHO ILJIOCKOCTH. JIBe mpocTpas-
cTBeHHBIe (DUTYPHI HA3BIBAIOTCS CUMMETPUYHBIMA OTHOCUTEIHHO TLIOCKO-
cru P, ecom kaxoit Touke A B ofHOM (burype COOTBETCTBYET B APYroit
rouka A’, npuuem orpesok AA’ mepneHjuKynapeH K miaockoctu P u B
TOYKE TIEPECEYEHUs] C ITOM TJIOCKOCTHIO JIEJTUTCS TTOTIOIAM.

Teopema. Beakue dea coomeemcmeeHHbLT ompe3Ka 8 08Yx
CUMMEMPUNHBE Pu2ypar pasHb, medtcdy coboii.

Ilycts mambl 1Be DUTYPHI, CAMMETPUIHBIE

B OTHOCHUTEJbHO TLiockocTu P. Boimenum jBe
A—] kakue-Huby b Touku A u B mepsoit du-
rypol, myctb A’ u B’ — coorsercrBylomue
uM TOUKH BTOpOH duryps (puc. 116, Ha
pucynke Gurypsl He nsobpaxkensr). Ilycts
nmamnee C — Togyka nepecedenus orpeska AA’
¢ miaockocThio P, D — Touyka mepecedeHus
orpeska BB’ ¢ Toit ke miockocreio. Coen-
HUB TPSMOJIMHEHHBIM OTpe3KoM Todku C' u
B' D, nonyunm niBa yerbipexyroybanka ABDC
Puc. 116 u A'B'DC. Tak xax AC = A'C, BD = B'D

u /JACD = /A'CD,/BDC = /B'DC kax

IpsIMBIE YIJIBI, TO TH YEeTHIPEXYTOJHHUKH DABHBI (B YeM JIETKO ybex-
naeMcs HastoxkenueM ). CrenoarensHo, AB = A'B’. VI3 sroii Teopemsb
HETIOCPE/ICTBEHHO BBITEKAET, YTO COOTBETCTBYIOIINE IJIOCKUE M JBYTDaH-
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HBIE YIJIBL ABYX (PUTyDP, CHMMETPHIHBIX OTHOCUTEIBHO IIJIOCKOCTH, PABHBI
Mex Iy coboit. Tem He MeHEE COBMECTUTD ITH JBe (DUTYPHI OJHY C APYTOit
TaK, 9TOOBI COBMECTHJINCh UX COOTBETCTBEHHBIE YaCTU, HEBO3MOXKHO, TaK
KaK MOPSAJ0K PACIOJIOXKEHWs JacTell B OfHOU (durype oOpaTHBI TOMY,
KOTODBII WMeeT MecTo B Jpyroit (sro Gymer mokasano Humxke, § 102).
IIpocreiimum npumepoM AByX GUIYpP, CHMMETPUYHBIX OTHOCHTEIHLHO
ILUIOCKOCTH, SIBJISIOTCH: JIFOOOU IPEJMET M €r0 OTPaKeHHe B IIOCKOM 3€p-
KaJie; Beakas GUrypa, CAMMETPUYIHAS CO CBOMM 3€PKAJIbHBIM OTPAKEHIEM
OTHOCHTEJIFHO IIOCKOCTH 3€PKAJIa.

Ecnu kakoe-mmnb0 reoMeTprdaecKoe TEJI0 MOXKHO Pa3dbUTh HA JBE 9aCTH,
CHMMETPUYIHBbIE OTHOCATEIFHO HEKOTOPOW INIOCKOCTH, TO 3TA INIOCKOCTH
Ha3bIBAETCs IJIOCKOCTHIO CUMMETPHUU JIAHHOIO TEJIa.

Teomerpuyeckue Testa, MMEIOIIIE IOCKOCTh CHMMETPHUH, IPE3BbIIali-
HO PaCIPOCTPaHEHBI B IPHUPOJE W B OOBIIEHHON KU3HU. 1€J10 Je0oBeKa
¥ JKUBOTHOT'O KMEET IJIOCKOCTh CHMMETPHUH, PA3IEJISOINLYIO €r0 Ha IIPABYI0
¥ JIEBYIO 9ACTH.

Ha sTom mpmmepe 0COGEHHO SICHO
BUJHO, YTO CHMMETDPUYHBIE (DUTYDBI
HEJIb38 COBMECTUTH. TaK, KUCTU IIPa-
BOI U JIeBOIl PYK CHMMETDHUYHBI, HO
COBMECTUTH WX HEJb3s, 9TO MOXKHO itk Sk o EETEN
BUAETH XOTA OBl W3 TOrO, 9TO OIHA
W Ta XK€ [ePYaTKa He MOXKET II0JIXO-
AT W K IpaBofl W K JIeBOH pYKe.
Boubrmoe qucso npeameToB gomarisHe-
0 0OMXOMa UMEET INIOCKOCTh CAMMET-
pum: Crysa, OOEIEHHBIN CTOJI, KHUXK-
HeIil mKad, auBan m Ap. Hekoropwie,
KaK HalpuMep OOeIeHHBIN CTOJI, UMe-
0T J]a’Ke He OJHY, a J[Be IJIOCKOCTH cuMMmerpun (puc. 117).

OO6bI9HO, paccMaTpuBas MPeJIMeT, UMEOIIil IOCKOCTh CHMMETPH,
MBI CTPEMUMCS 33HATH 10 OTHOIIEHUIO K HEMY TaKO€ IIOJIOXKEHUE, 4TOObI
IJIOCKOCTh CHMMETDHU HaIllero TeJjia, WX II0 KpaiiHeil Mepe HaIeil rojo-
BBI, COBIIAJIa C IJIOCKOCTHIO CHMMETPHH CAMOr0 IIpejiMeTa. B aToMm cirydae
cuMMeTpudHas (popMma IIpeaMeTa CTAHOBUTCS OCODEHHO 3aMeTHOI.

101. CuMmmeTpusi OTHOCUTENBHO ocu. OCch cCHMMeTpUu BTOPO-
ro mopgaka. JIBe burypns Ha3BIBAWTCHd CHMMETPH -
HBHIMH OTHOCHTEJBbHO ocu [ (0Chb — mpaMasdg AIUHUS),
ecau KaXamolh Touke AnepBoit GUTypPBl COOTBETCTBY -
er rouka A" BTopo# buryps, Tak aTro orpesok AA
MePpHNEeHAUKYJsIPEH K OCH, IepPeCceKaeTCcCs C HEW U B
TOYKe mepecedenus geaunrcda nounoJsgam Cama och | Ha-
3BIBAETCS OCHI0 CHMMETPHUHU BTOPOTO MOPAIKA.

W3 3roro oupeeneHnsi HEIOCPEICTBEHHO CJIEAYET, ITO €CJAU J[BA Ie0-
METPUYECKHX TeJIa, CAMMETPUIHBIX OTHOCUTEIBHO KaKOU-1Mb0 OcH, mmepe-
CeYb INIOCKOCTBIO, IEPIIEHNKY/ISAPHON K 9TON OCH, TO B CEIEHUH Oy IaT-

A e
7

7

- -
;=
I

Puc. 117
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Cs /1B TJI0CK7e (DUTYPHI, CHAMMETPUIHBIE OTHOCUTEIBHO TOYKHU IIepecetde-
HUS IJIOCKOCTH C OCHIO CUMMETDHH TEJI.

Orcrosia J1ajiee JIerKO BBIBECTH, YTO J(BA TEJId, CAMMETPUYHBIX OTHOCH-
TEJIBHO OCH, MOKHO COBMECTATH OJHO C JPYTHM, BPAIAs OJHO U3 HUX HA
180° BokpyT ocu cummMmerpun. B camom jiesie, BOOOPa3uM BCe BO3MOXKHBIE
IUIOCKOCTH, TIEPIIEHIUKYJISAPHBIE K OCH CHUMMETPUH.

Kaxmas Takasd IJIOCKOCTh, Iepecekarornas 06a Tesa, COMEPIKUT JIBe
Gburypsl, CHMMETPUIHBIE OTHOCUTEIHHO TOYKY BCTPEIH INIOCKOCTH C OCHIO
cummerpun Teji. Eciu 3acTaBUTh CKOJIB3UTh CEKYIILYIO IJIOCKOCTh CaMy 110
cebe, Bparmasa ee BOKpPyT ocu cumMmerpun Tenta Ha 180° | To mepBas durypa
COBIIQJIAET CO BTOPOil. DTO CIIPABEIIIUBO JIJisi JIFODON CEKyITeil TI0OCKOCTH.
Bpaenue ke Bcex cedenuii Tesia Ha 180° PaBHOCUJILHO TOBOPOTY BCErO
resa Ha 180° Bokpyr ocu cummerpuu. OTCIONAa ¥ BBITEKAET CIIPABEJIJIN-
BOCTbH HAIIIET0 yTBEPXK/IEHUS.

Ecnu nocsie BpaineHusi IpoCTPaHCTBEHHOM (DUTYPBI BOKPYT HEKOTOPOM
npsmoit Ha 180° ona coBmamaer cama ¢ coboif, ToO roBOpAT, 4T0 dUTYpaA
MMEeT 3Ty UPSMYI0 CBOEIO OChI0 CHMMETDPUN BTOPOTO MOPSIIKA.

HazBanue «och cumMMmeTpruy BTOPOTO HOPSIKA» OOBICHSETCS TEM, 9TO
IpH TIOJTHOM 000pPOTE BOKPYT ITOM OCH TeJIO OYJEeT B IIPOIECCE BPAITEHUS
JBaXK/(bl IPUHUMATh IIOJI0KEHUE, COBIIJIAIONIEE C MCXOAHBIM (CUnTas u
ucxonHoe). IlpuMepamMu reOMeTPUIECKIX TeJl, UMEOIUX 0Ch CUMMETDUN
BTOPOT'0 HOPSAIKA, MOTYT CJIyZKATH:

1) mpaBuiabHAsE IHPAMUIA C Y€THBIM YHCJIOM GOKOBBIX TDaHeil; 0ChIO
€e CUMMETPHUU CIIYKUT €€ BBICOTA;

2) IPAMOYTOJBHBIN TAPAJUIEIIETINITE]; OH UMEET TPH OCH CHMMETDHUH:
IPsIMBIE, COEIMHSOIINE IIEHTPHI €0 IIPOTUBOIIOJIOXKHBIX I'DAaHEl;

3) mpaBWiIbHAs IPU3Ma C YE€THBIM YnCIOM GOKOBBIX rpaneit. Ocbro ee
CHMMETPHH CJIyKUT KaXK/as IPAMasd, COeIUHSIONMA IEHTPHI JIF000i Taphl
TPOTUBOIMOJIOYKHBIX T'PaHeit (6OKOBI>IX rpaHeil U IByX OCHOBaHUM npmst) .
Eciu 4gmciio 60KOBBIX rpaHeil mpusMbl paBHO 2k, TO YUCJIO TAKUX OCEH
cummerpun 6yner k+ 1. Kpome Toro, ocbio cuMMeTpuu /115t TAKOI IPU3MBI
CJLy KUT KaXKJas IpsiMasi, COeUHSIONIAs CEPEIUHBI €€ IIPOTUBOIIOJIOKHBIX
60koBbIX pebep. Takux ocell cummeTpun TpuU3Ma uMeer k.

Takum obpaszom, npaBmibHas 2k-rpanHas npusma umeer 2k + 1 oceit
CUMMETPHH.

102. 3aBUCHUMOCTH MEXK/y Pa3JINYHbIMH BUAaMH CHUMMETPUU
B OpocTpaHcTBe. MeXay pa3judHbIMA BUJIAMH CAMMETPHU B IIPO-
CTPAHCTBE — OCEBOM, IUIOCKOCTHOW M IEHTPAJBHON — CYIECTBYeT 3aBU-
CHMOCTB, BbIpazkaeMas CJIeIyIOoIeil TeopeMOit.

Teopema. FEecau duaypa F cummempuuna ¢ duaypoii F'
omHocumeavro naockocmu P u 8 mo asice epems cummempuyna
¢ duaypoti F' ommnocumeavrno mouku O, aexrcaweti 6 NAOCKO-
cmu P, mo guaypoe F' u F" cummempuunsv, omnocumenvho ocu,
nporodawetl weped mouky O u nepnenduryaapHol K MAOCKO-
cmu P.
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I
Bosbmem kakyto-aHubyb TOUKy A F A |H
durypsr FF (puc. 118). Eit coorset- |

creyer Touka A’ burypet F' u Touka

|
A" durypet F"' (camu durypsr F, F' n - !
F" ma gepTerke HE N306PAIKEHBI). 5 : o
\
-

Ilycts B — TOUKa mepecedeHus OT- P
peska AA’ ¢ mnockocreio P. IIposenem T
miockocTh depes Touku A, A’ u O. Ira | "
IJIOCKOCTH GyIeT TIePHeHIUKYJISPHA K F
IIOCKOCTH P, TaK KaK MPOXOJIUT Iepe3 , ¢
npamyo AA’, mepneHIEKyNIApHYIO K A !
aToil mwiockocru. B mwiockoctn AA'O Puc. 118
mposesiem npamyto OH, meprenauky-
sgspHy0 K OB. Dta npavas OH Oyjier nepreHauKyJIsipHa U K TJIOCKOCTH
P. Tlycts panee C' — Touka nepecedenns npsambix AA' u OH.

B Tpeyronpauke AA'A" orpesok BO coemumHSET CEPEIUHBI CTOPOH
AA"n AA", cneposarensro, BO||A'A”, 5o BO1OH, 3naunt, A’A" LOH.
Hasee, tak kak O — cepenuna cropoust AA” u CO||AA’, o A'C = A"C.
Orcrona 3akmodaem, uro Touku A’ u A” cuMMeTpUYHBI OTHOCHTEBHO
ocu OH. To ke camoe CIIpaBeIIuBO U JJisi BCEX JIPYTUX TOYEK (DUTYDHI.
3HauuT, Halla TeopeMa JoKa3aHa. V3 3To#f Teopembl HEMOCPEICTBEHHO
cyeyeT, 9To JBe (PUrypbl, CAMMETPHYIHBIE OTHOCUTEIBHO ITIJIOCKOCTH, HE
MOTYT OBITH COBMEIIEHBI TaK, 9TOOBI COBMECTUIUCH UX COOTBETCTBEHHBIE
gactu. B camom nmene, durypa F' copmemaerca ¢ F' myrem BpammeHus
BokpyT ocu O H wa 180°. Ho dburypsr F”' u F' Ha MOTYT GBITH COBMENIECHBI
KaK CAMMETPUYIHBIE OTHOCUTEJIHHO TOYKH, CJIEI0BATEbHO, dburypsl F u
F' Tax:ke He MOTYT GBITH COBMEITEHBI.

F"

103. Ocu cuMMeTpuM BBICHINX MOPSAAKOB. Durypa, uMmeromas
0Cb CUMMETDHUH, COBMENAETCS caMa ¢ coboil mocse moBopoTa BOKPYT OCH
cuvmMerpun Ha yroa B 180°. Ho Bo3mox-
HBI C/ly4Yan, KOorjua (Gurypa mpuxoJUT K COB-
MEIEHNIO0 C WCXOJIHBIM IIOJIOXKEHUEM II0CJIe
TIOBOPOTA BOKPYI' HEKOTOPOHM OCH HAa YTOJ,
menbmuit 180° . Takum obpasoM, ecau TeJjio
cleJiaeT TOJIHBIM 000POT BOKPYT ITOH OCH,
TO B IIPOIECCE BPAINEHNS OHO HECKOJIBKO Da3
COBMECTHUTCS CO CBOMM II€DBOHAYAJIBHBIM IIO-
snoxkeaueM. Takas 0Ch BpAIeHNS HA3bIBAETCH
OChI CHAMMETDPHH BBICIIETrO IIO-
pAaKa, IpUdeM YHUCJIO IIOJOXKEHUH Tesa,
COBIIQ/IAIOIINX C IE€PBOHAYAJIBHBIM, HA3bIBa-

Puc. 119 ercs TOPSJKOM OCH CHMMETPHUH. ITa OCh

MOXKET W He COBIJIaTh C OChIO CUMMETDHUU

BTOPOrO TOpPsKa. Tak, MpaBW/ibHAS TPEYTOJIbHASA NMHPAMAJA HE UMEET
OCH CHMMETPHH BTOPOTO IIOPSAJKA, HO €€ BBICOTA CJIYKUT JJId Hee OCBHIO
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CHMMETPHHU TPETHErO MOPsIKA. B caMOM fese, MOCE IIOBOPOTA ITOM
IupaMuIBl BOKPYT BBICOTHI Ha yrosi B 120° oHa coBMmermaeTcs cama ¢ coboit
(puc. 119). IIpu BpaeHUH TUPAMUIBI BOKPYT BBICOTHI OHA MOMKET 3aHU-
MaThb TPHU IIOJIOZKEHWS, COBIQ IAIONINE C WCXOIMHBIM, CIUTAA U HMCXOJIHOE.
JIerko 3aMeTHTD, ITO BCAKAS OCh CHMMETPUAU YETHOTO IOPSAIKA €CTh B TO
2Ke BpeMs OCb CUMMETPHUU BTOPOTO MOPSIKA.

IIpumepsr oceit cUMMETPHUH BBICIIINX ITOPSIIKOB:

1) TlpasmwibHas n-yToJbHAA NMUPAMEUIA UMEET OCh CHMMETDUW 7-TO
MOPSJIKA. DTON OCHIO CIIYXKHUT BBICOTA TAPAMUJIBI.

2) TlpaBuibHAsE N-yroJgbHAas THPAMHUJA UMEET OCh CHMMETDHH 7-TO
MOPSIZIKA. DTOW OCHIO CJIYZKUT IPAMasi, COeIMHSONIAs EHTPbI OCHOBAHMIA
TPU3MBL.

104. Cummerpusa Kyba. Kak u g BCAKOTO mapaJijiesienure/ia,
TOYKA [IepecedeHns uaronaneil Kyba ecTb IeHTD ero CUMMETDUH.

Ky6 wmmeer neBATH ILIOCKOCTEH CUMMETPUM: IMECTh JIAATOHAJBHBIX
IUIOCKOCTE! W TPH IUIOCKOCTH, IMPOXOJMAINAE YepPe3 CEPeMHBI KaxK[oh
9€TBEPKU €r0 I1apaJsijiesIbHbIX pebep.

Ky6 wmmeer meBarh oceit cmmmer-
A pUH BTOPOr'O HOPSIKA: IECTh IIPSIMBIX,
x : COEJIMHSIIONITIX CEPEUHBI €r0 IPOTUBO-
I
\;\) N\ A €IUHSIONNE IEHTPBI ITPOTHBOIIOJIOXK-
AN HbIX rpadeii (puc. 120). Dru nocmen-
It ,’\"l\_ | HU€ TPSIMBbIE SBJISOTCA OCAMH CHM-
roS METPUHU YeTBEPTOro mopsiaka. Kpome
| NN TOro, KyO MMeeT JeThipe OCH CHUMMET-
3 AL R pUH TPEThero MOPsiIKa, KOTOPhIE siB-
1o H o~ G JISIOTCS €ro JIMaroHajisMu. B camom
E 7 nene, muaroHaib Kyba AG, odeBmi-
Puc. 120 HO, OJIMHAKOBO HAaKJIOHEHA K pebpam
AB,AD u AFE, a 3tu pebpa 0JIuHAKOBO
HAKJIOHEHBI OJIHO K japyromy. Ecmam coemuaurs Touku B,D u E, 1O
MOJIy9uM TPABUIBHYIO Tpeyroabayto nupavmuny ADBE, mis KOTOpOi
nuaroHais Kyba AG cayxur BbicoTol. Korma mpwm BpammeHum BOKPYT
BBICOTHI 3Ta NHWpPaMuIa OyJeT COBMemaTbCcs cama C coboii, Becb KyO
OyseT COBMeEIATHCH CO CBOUM WCXOJHBIM moJjioxkeHueM. JIpyrux oceit
CUMMeTpPHUH, KaK HeTPYIHO yoenuThes, Kyd He mmeer. [locmoTpum, cKoJib-
KHAMU PAa3JIMIHBIMU CIIOCObaMy KyO MOXKeT OBITH COBMEIIEH caM C CODOM.
Bparenue BoKpyr 0OBIKHOBEHHOI OCH CHMMETDPHU JIAET OJIHO MOJIOKEHUE
Ky0a, OTJIMYHOE OT WMCXO/HOTO, IIPU KOTOPOM KyO B I€JIOM COBMEIIAETCH
caM ¢ coboii.

Bparienue BOKpYT 0CH TPETHEro MOPSIKA JAET ABA TAKUX [OJOKEHU I,
¥ BpAIllEHHE BOKPYT OCU YETBEPTOrO MOPS/IKA — TPUA TAKUX IOJIOKEHUS.
Tak KaK Ky6 mMeeT IecTb ocell BTOPOro Hopsijika (9T0 OOBIKHOBEHHBIE
OCH CIMMETDPWH), 9€ThIPE OCH TPETHETO TOPSKA W TPU OCH IETBEPTOTO

IIOJIOKHBIX pebep, U TPU IpAMBIE, CO-
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mopsaka, 7o umeorca 6 -1+ 4 -2+ 3 -3 = 23 mosioxkeHus Kyba, OTJINIHBIE
OT MCXOHOIO, IIPU KOTOPBIX OH COBMEIAETCHA CaM C CODOM.

Jlerko ybeuThbCs HEIIOCPEIACTBEHHO, YTO BCE STU IOJIOXKEHUST OTJIUMIHBI
OJIHO OT APYIOro, a TaK)Ke W OT WMCXOJHOrO IOJIOKeHus Kyba. Bmecre
C WCXOJIHBIM ITOJIO’KEHUEM OHF COCTABJIAIT 24 crocoba coBMerneHns Kyoa
¢ caMuM CObOii.

YIIPAJKHEHU 5T

1. Pebpo manmoro xy6a pasuo a. Haittu pebpo apyroro Kyba, o6bemM KOTO-
poro BaBoe GoJiee o6beMa JaHHOTO Kyba.

Bameuanue. Ira 3amada 00 yABOeHHH Kyba, M3BECTHasl C JIPEBHUX
BPEMEH, JIETKO PEIIAeTCsl BBIYUCJICHHEM (HMMEHHO: T = V2a3 = av2 = ax
x1,26992...), HO mocTpoeHNeM (C TOMOIIBIO IUPKYJIS U JUHENKN) OHA PeIleHa
OBITH HE MOXKET, TaK KakK (OpMysa JJjis HEM3BECTHOTO COMEPXKUT PaJUKAJ
TPEThEHl CTENEeHN U3 YHCJIA, He SIBJISIONErocs KyOOM PaIOHAIBHOIO YUCIIA.

2. Burumcaurh MOBEPXHOCTH W OOBEM TPSIMOIl TPHU3MBI, ¥ KOTOPOIl OCHO-
BaHHEe — MPABWIBHBIM TPEYroJbHUK, BIMCAHHBIA B KPYr pajuyca r = 2M, a
BBICOTa PAaBHA CTOPOHE MPABUJIBHOIO IMIECTUYTOJBHUKA, OMUCAHHOIO OKOJIO TOTO
Ke Kpyra.

3. OmnpenenuTh NMOBEPXHOCTH U OObEM MPABUJIBHON BOCHBMUYTOJIBHON IPHU3-
MBI, ¥ KOTOPO#l BbICOTa h = 6 M, & CTOpOHA OCHOBaHUSA a = 8 CM.

4. OnpenienuTh GOKOBYIO TOBEPXHOCTH U 00'bEM MPABUIBLHON MIECTUYTOJIBHOM
NUpaMUibl, ¥ KOTOPOil BbICOTA paBHa 1M, a amodeMa COCTaBJISIET C BBICOTOMH
yroa B 30° .

5. Berancautb 06beM TPEyTOIBHOM MUPAMUIBI, ¥ KOTOPOi KaxKg0e 60KOBoe
pebpo paBHO [, a CTOPOHBI OCHOBAHUS CYTh a,b u C.

6. dan rtpexrpannsiii yron SABC, y KOTOpPOro BCe TpU IUIOCKHX YIJa
npsmeie. Ha ero pebpax ornoxens! guusasl: SA = a; SB = b u SC = c. Yepes
touku A, B u C nposenena miockocts. Onpenennts o6bem nupamuznsr SABC.

7. BeicoTa mupamussl paBHa h, a OCHOBaHUE — MPABWIBHBIN ITIECTUY TOJIBHUK
co cTopoHo# a. Ha KakoM paccTOSHUU T OT BEPIIUHBI MUPAMUIBI CIEIAYET IPO-
BECTHU ILIOCKOCTh, MApPaJIIEIbHYI OCHOBAHHUIO, UTOOBI 0ObeM 0Opa3oBaBITEiCs
yCedeHHO nupaMu/ibl pasHsscsa V7

8. OupenennTh 06'beM IPABUIIBHOTO TETPA3Apa ¢ pebpoM a.

9. OnpenennTs 06bEM OKTa3pa ¢ pebpoM a.

10. Yceuennass mupamuga, obbeM Kotopoit V = 1465cm®, umeer ocHOBa-
HUASIMU NPABUJIbHBIE IIECTUYTOJIBHUKU CO CTOpoHamm: ¢ = 23cm u b = 17cMm.
Boruncsiures BbICOTY 9TO# nmupaMumabl.

11. O6bem V yceuenso#t mupamuasl paseH 10,5M°, Beicora h = /3M u
CTOPOHA @ TPABUJIBHOTO IMECTHYTOJbBHUKA, CJIYKAIIEro HUKHUM OCHOBAHUEM,
paBHa 2M. BBIYHCAMTH CTOPOHY NPABUJIBHOTO IIECTUYTOJBHUKA, CJIyKAIIEro
BEPXHUM OCHOBAHHEM.
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12. Ha xakoMm paccrosiaum OT Bepuiusbl S nupamusl SABC Hano npoBecTn
IJIOCKOCTD, TAPaJIjIesIbHYI0 OCHOBAHUIO, YTOOBI OTHOIIEHHE 0G'bEMOB JYacTeil, Ha
KOTOPBIE PACCEKAETCSI 9TON IJIOCKOCTHIO MMUPAMUIA, PABHAIOCH M7

13. Ilupamuza ¢ BbICOTOH h pasnmeseHa IIOCKOCTSIMU, NMAPAJIeJbHBIMH OC-
HOBAHUIO, HA TPU YACTH, IPUIEM OObEMBI ITUX YaCTel HAXOAATCS B OTHOIICHUN
m :n : p. Onpesenurs PacCTOAHIE STUX IUIOCKOCTER J0 BEPINUHBI MUPAMUIBL.

14. Cymma 06beMOB ABYX HOZOOHBIX MHOIOIDAHHHUKOB paBHA V', a OTHOIIE-
HIE CXOJCTBEHHBIX pebep paBHO m : n. OupenesnTs uX 00bEMBI.

15. Paznenuts ycedeHHYIO MUPAMHUAY IUIOCKOCTHIO, MapajijieJIbHON OCHOBa-
HusiM B u b, Ha JiBe 4acTH, YTOOB OOBEMBI HAXOIUJIUCH B OTHOITIEHUH 1 © M.

16. HaiiTu 11eHTp, OCH U IWIOCKOCTH CUMMETPUN (PUTYPBI, COCTOSIIEH U3 TII0C-
KOCTH U NEePEeCceKaromeil ee NpsaMoii, He MePIeHINKYJIIPHON K 3TON IJIOCKOCTH.

O TBeT: NEHTP CHMMETPUU — TOYKA IEePeCedeHns NPSIMON C IJIOCKOCTHIO;
IJIOCKOCTh CUMMETPUU — IUIOCKOCTh, MIEPIEHANKYJIAPHAS JAHHON, IIPOXOISIIAsT
4Jepes JaHHYIO IPSIMYIO; OCbI0 CHMMETPHU CJIYXKUT HpsiMasi, JeKamas B JaHHOM
IJIOCKOCTH U TIEPIEHINKYJIsApHAs K JAHHONW HMPSAMOii.

17. HaiiTu nieHTp, OCH ¥ IJIOCKOCTH CUMMETPUU (PUTYPBI, COCTOAIIEH U3 ABYX
MIePECEKAONTIXCS MPAMBIX.

O rBeT: durypa mMeer ABe MIOCKOCTH CUMMETPHH M TPU OCU CUMMETPHUH
(yxazaTh Kakue).



T'nasa IV
KPVIJIBIE TEJIA

1. INJIVHIOP 1 KOHYC

105. IToBepxHOCTH BparieHusi. [loBepXHOCTHIO BpaIeHWs HA3bI-
BAETCd MMOBEPXHOCTH, KOTOPAs IMOJYYaeTCd OT BPAINEHUS KAKOH-HUOYIbH
smanm (M N, puc. 121), HassiBaeMoii 06pasyromeii, BOKPYT HETTOIBUKHON
npsamvoii (AB), Ha3BIBAEMOI OCBIO, TIPH 3TOM TPEJIIOJNATAETCS, ITO 06pa-
syromasi (MN) mpu cBoeM BpallleHUU HEU3MEHHO CBsi3aHa ¢ ocbio (AB).

BossMem Ha 06pasyromeit Kakyo-HuOyab TOYKY P 1 oIrycTrM n3 Hee Ha
ock nepnierukyasap PO. O49eBuiHO, 9TO NIPU BPAINIEHAN HE M3MEHSAIOTCS
HU JIJINHA STOTO MEPIIEHUKYJIApa, Hi Beamauna yriaa AOQ P, au moJsioxkenue
touku O. TTosroMy Kaxkas TOYKa 0OPA3yIOMEN OMUCHIBAET OKPYZKHOCTD,
IJIOCKOCTH KOTOPOIi TIEPIIEHIUKY/IAPHA K ocu A B 1 IEHTP KOTOPOii JIeKUT
Ha TepecevIeHnr TON IIIOCKOCTH ¢ ocblo. OTCroa cieryer:

Iaockocms, NepneHOUKYAAPHAA K OCU, NEPECEKAACH C NOBEPTHOCTNDIO
8paweHUA, 0GEM 6 CEYEHUU OKPYNHCHOCTID.

Besikas cekymmas IJI0OCKOCTh, IPOXOAIIAs 9epe3 0Ch, HA3bIBACTCH Me-
PUAMOHAIIBHOM IIOCKOCTHIO, & JIMHUS €€ MEPECEIEHns C TTOBEPXHOCTHIO
BpaIlleHus — MEePUMAHOM. Bce MepuauaHbl PaBHBI MeXKJy co0oii, mo-
TOMY 9TO IIPH BPAINEHUU KaXKIbIi U3 HUX ITPOXOAUT Y€Pe3 TO MOJIOKEHNE,
B KOTOPOM paHee ObLI BCAKUI APYroil MepUInaH.
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106. ITnnmuapuyeckas NoBepXHOCTh. llwimHnpraeckoi moBepx-
HOCTBIO HA3BIBAETCHA IMOBEPXHOCTH, TPOU3BOAMMAA JBUKEHUEM IIPAMOM
(AB, puc. 122), nepememnaormeiicss B IPOCTPAHCTBE MAPAIUIEIBHO JAHHON
IpAMOH M mepecekaromeil mpu 3toM narayo guano (M N). Ipavas AB
Ha3bIBaeTcd obpasyromieit, a juans M N — HanmpaBJsioIe.

107. uauaap. IluavHAPOM HA3BIBAETCA TEJIO0, OIPAHUYECHHOE -
JIMHIPUIECKON TOBEPXHOCTHIO W JBYMS TaPaJJIeJIbHBIMU ILJIOCKOCTAMMU
(pmc. 123).

YacTh NUIUHAPUYIECKON TTIOBEPXHOCTH, 3aKJIIOYEHHAT MEXKIY TLIOCKO-
CTAMU, HA3bIBAETCA BOKOBOI MOBEPXHOCTBIO, & YaCTH TIJIOCKOCTEH, OT-
ceKaeMble TOI MOBEPXHOCTHI0, — OCHOBAaHUSAMMU IunHapa. Paccrosane
MEKJLY TJIOCKOCTSMHA OCHOBAHUM €CTh BICOTA MWIMHIAPa. LluimHap HasbI-
BaeTCd MPSMbBIM Wi HAKJIOHHBIM, CMOTPS 110 TOMY, ITE€PIEH UK YIAPHBI
WM HAKJIOHHBI K OCHOBAHUSIM €ro 00pa3yrornue.

Ipsivoit mummeap (puc. 124) Ha3biBaeTCs KPYTOBBIM, €CJIHM €r0 OC-
HOBaHUS — Kpyru. Takofl mUIuHADP MOXKHO PACCMATPUBATL KaK TEJIO,
MIPOUCXO/IsAIIee OT Bpamenus npaMoyrosabanka OAA;O1 BOKPYT CTOPOHBI
0OO0O; xak ocw; mnpu 3TOM CTOpoHAa AA; omuchiBaeT GOKOBYIO MOBEPX-
HOCTh, a cropousl OA u O1A; — kpyrum ocHoBauuit. Beakuit orpe3ok
BC, napamnenpusiit OA, onmcbiBaeT Tak¥Ke KPYT, IFIOCKOCTH KOTOPOTO
neprieHuKyJsipaa K ocu. Orcroma cienyer:

Ceuernue npamozo Kpyz06020 YUAUHIPG NAOCKOCMBIO, NAPAANEAGHOT
0CHOBAHUAM, €CTND KPY2.

B sseMeHTapHON reOMETPUU PACCMATPUBAETCH TOJBKO IMPAMOM KPyTro-
BOU IMWJIMHIP; JJIs KPATKOCTHU €r0 Ha3hIBAIOT IPOCTO IuauHApoM. VHorma
MPUXOJIATCA PACCMATPUBATH TAKUE IIPU3MBI, OCHOBAHUS KOTOPHIX — MHO-
TOYTOJIbHUKY, BIVCAHHBIE B OCHOBAHUS IUJIUHIPA WIA OMUCAHHBIE OKOJIO
HUX, & BBICOTHI PABHBI BBICOTE NWJIUHIPA; TAKWE MPU3MBI HA3BIBAIOTCA
BIIMCAHHBIMY B IIUJIMHJID WJIM OIMUCAHHBIMEA OKOJIO HETO.

108. KoHnyeckasi TOBEpXHOCTb. Ko-
HIYECKON IIOBEPXHOCTBKO HAa3BIBACTCA IIO-
BEPXHOCTDH, TPOU3BOMMAA [IBUKEHUEM IIPS-
moit (AB, pumc. 125), mepememaromeiica B
IIPOCTPAHCTBE TaK, 9YTO OHAa IIPU 3TOM IIOCTO-
SHHO TPOXOJUT ‘Iepe3 HEMOIBUKHYIO TOUKY
(S) m mepecekaer mammyro smaEmo (MN).
TIpamas AB masbiBaeTca obpasyrorieii, Jjiu-
vus M N — HanpasJisromiei, a Touka S —
BEPHINHON KOHUYECKO MOBEPXHOCTH.

109. Konyc. Konycom Ha3wbIBaeTcs Te-
JIO, OIPAHWYEHHOE YaCThI0 KOHMYECKOHN I10-
BEPXHOCTH, PACIIOJOKEHHOI 110 OIHY CTOPOHY
OT BEPIIUHBI, U IIJIOCKOCTBIO, IIepeceKaromeit
Puc. 125 BCe 00pasyoInue 10 Ty K€ CTOPOHY OT Bep-
mmesl (puc. 126). YacTs KOHIYIeCcKoit ToBepx-
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N

Puc. 126 Puc. 127 Puc. 128

HOCTH, OTPAHUYEHHAs TOW IJIOCKOCTHIO, HA3bIBAETC BOKOBOI ITOBEPX-
HOCTBIO, & YaCTh ILUIOCKOCTH, OTCEKaeMas GOKOBOU TOBEPXHOCTHIO, —
OCHOBaHMEM KoHyca. l[leprneHauKy/sp, OMyIIEHHBII W3 BEPIIHHBI HA
ITOCKOCTH OCHOBAHW S, HA3bIBAETCS BBICOTON KoHyca. KoHyc Ha3biBaeTcs
MPAMBIM KPYTOBBIM, €CJIA €70 OCHOBAHUE €CTh KPYT, & BBICOTA TTPOXOIUT
gepes MeHTp ocHoBaHUs (puc. 127). Takoil KOHyC MOKHO PACCMATPHBATH
KaK TeJIo, MPOUCXO/SAIIee OT BPAIIEHUs MPSIMOYTOJBHOTO TPEYrOJIbHUKA
SOA Bokpyr karera SO kak ocu. IIpu sTom runorenysa SA onucbiBaer
GOKOBYIO ITOBEPXHOCTH, a Karer O A — ocHOBaHMe KOHyca. Besakuit oTpe3ok
BO;, nmapannenpubiit OA, onuchiBaeT NpU BPAIIEHUU KPYT, ILIOCKOCTh
KOTOPOT'0 MEPHEeHauKyaapHa K ocu. OTcroa cieryer:

Ceuenue npamozo Kpyzo6020 KOHYCA NAOCKOCTNBIO, NAPAANENOHOT OC-
HOBANUI0, €CMb KPY2.

B ssemMeHTapHOM reOMETPUN PACCMATPUBAETCH TOJBKO MIPAMO KPyro-
BOI1 KOHYC, KOTODBIi /I KPATKOCTH HA3BIBAETCH MMPOCTO KO HY C O M.

WHorna mpuxomauTcss PacCMaTpPHBATH TaKWe MMHPAMUJIBI, OCHOBAHUS
KOTOPBIX CyThb MHOTOYTOJIbHUKW, BIMCAHHBIE B OCHOBAHUE KOHYCA WJIU
OTIMCAHHBIE OKOJIO HETO, a BEPIIMHA COBIIAIAET C BEPIIMHON KoHyca. Takue
MUPaMUJIbI HA3BIBAIOTCS BHUCAHHBIMU B KOHYC UJIM OMTACAHHBIMU OKOJIO
HETO.

110. VYceueHHbIl KOHYC. Tak Ha3bIBAETCA YACTDH OJTHOIO KOHYCA,
3aKJIIOYEHHAA MEXKJy OCHOBAHUEM U CEKYIIeH IUIOCKOCTBIO, T ap aJi-
JeNIbPHON OCHOBAHUIO.

Kpyru, mo KoTopbiM mapaJjuiejbHble IJIOCKOCTH IEPECEKAIT KOHYC,
HA3BIBAIOTCH 0CHOBAHUAMU YCEIEHHOTO KOHYCA.

VYcewennnrit koryc (puc. 128) MOXKHO pacCMaTPUBATh KaK TEJO, TPO-
HUCXoJdIee OT BparieHns npsMoyrojbhoit Tpameruun OAA;01 BOKpyr
croporbl 001, IEPUEHAUKYISPHON K OCHOBAHUSM TDAIICIAN.

HOBerHOCTB MUWJINHAPpAa U1 KOHyCa

111. OmnpeneneHusi. BoKoOBbIE TTOBEPXHOCTHU IUJINHIPA U KOHYCA
IPUHIEXKAT K IIOBEPXHOCTAM KPHUBBIM, T.€. K TaKUM, HUKaKad 4acTb
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KOTODBIX HE MOXKET COBMECTUTBCH C IIIOCKOCTBHIO. 1109TOMY MBI [TOJIZKHBI
0c0o00 OIpeNeNnTh, 9TO HAI0 Pa3yMeTh II0J] BeJIMIHHON HOKOBO IIOBEPX-
HOCTY IHJIMHIPA WM KOHYCA, KOLJAa CPAaBHUBAIOT 9TH ILOBEPXHOCTH C
IJI0CKOM enununeil wiomanu. Mer 6ymeM IPUAEPKUBATHCS CIIELyIO-
mUX ONMpeJieaeHU
1) Ba seauuuny 60xo80ol mnoseprHocmU
F E YUAUROPA NPUHUMAIOM NPEJES, K KOMOPOMY
cmpemumcsa 60K08aA NOSEPTHOCML BNUCAH-

| I

AL : D Hoti 8 IMOM YUAUHID NPABUALHOT NPU3MDYL,
i ol [+ K020a HUCAO CMOPOH MPABUNADLHO20 MHO20-
: ' Y20NDHUKG, BNUCAGHHO20 68 OCHOBAHUE, HE02Pa-
1 | Huvenno ydsausaemes (U, CIENOBATEIHHO,
: | TJIOMTAAb KarXKa0i 6OKOBOI IpaHU HEOTPAHU-

! | 9EHHO yOBIBAET).
0 i 2) 3a seauuuny 60x060T nMOBEPTHOCTIU
/,;;;—‘—‘—F‘J;: s Konyca (TOJHOTO WJIM YCEUEHHOTO) NPUHU-
4K ’ D’ maemes npeden, ¥ KOMOPOMY CMPEMUMCH
- 60K08as NOBEPTHOCTL BNUCAHHOT 6 IMOm
B’ £ KOHYC Npasuavhoti nupamuds, (MOJTHON win

Puc. 129

YCEUEHHOM), k0204 “UCAO CMOPOH NPABUNDL-
H020 MHO20Y20AbHUKG, BNUCAHHO20 8 0CHOBA-
Hue, Heozparuiento ydsausaemces (M, CIIEIOBATENHHO, TIOMAIH KaXK IO
GOKOBOI IPaHN HEOIDAHMYEHHO YOBIBAET).

112. Teopewma. Bokosas noseprrHocms uuauHdpa pasHa
npou3eederHulo 0AUHDBL OKPYIHCHOCNU OCHOBAHUSL HA 6bLCOMY.

Brmmem B muummeEap (puc. 129) kakyro-Hubyab IPABUIBHYIO IPU3MY.
Ob6o3naunm OykBamu p u H dwmcja, BhIpaXKaroIue JJIMHBI [I€PUMETPA
OCHOBaHUS U BBICOTHI 3TOU Ipu3Mbl. Lorga G0KOBas IOBEPXHOCTH €€ BbI-
pasurcsa upoussenernueM p - H. IIpeamnonoxum Tenepb, 9T0 IUCIO0 CTOPOH
BIIMCAHHOTO B OCHOBAHME MHOI'OYTOJIbHUKA HEOTPAHUIEHHO BO3PACTAET.

Torna mepumerp p OyueT CTPEMHUTHCH K IPEENy, IPUHAMAEMOMY 33
mymay C OKpy’KHOCTH OCHOBaHW:A, a BbIcoTa H ocraHercs 6e3 m3me-
HEHUSI; CJIe/I0BATEJIbHO, DOKOBAasi IIOBEPXHOCTH IIPHU3MBI, PaBHAs BCETIA
npousBeneHuo p - H, 6yner crpemurhes K npenery CH. Dot npenen u
PUHUMAETCS 33 BEJIUYUHY ODOKOBOU moBepxHOCTH muimHapa. Obo3HavuB
OGOKOBYIO IIOBEPXHOCTH MUJIUHIAPA OYKBOH S, MOXKEM HAIIMCATH:

S=C-H.

113. Cuaencrsus 1) Ecim R o6o3Hagaer pajmyc OCHOBAHUS
munHapa, 7o C' = 27 R, mosroMy G0KOBasi MOBEPXHOCTD IWJIXHIPA BBIPa-
3uTcst hopMyIIoir:

S=27R-H.

2) YTo6BI HOJYIUTH 11O JHY 10 [OBEPXHOCTH MUAJIMHIPA, JOCTATOIHO
IPWIOKUTH K OOKOBOI IOBEPXHOCTH CYyMMY ILIOIIAJEN JBYX OCHOBAHWIA,
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109TOMY, 0003Ha4YAas MOHYIO TIOBEPXHOCTD depe3 ', OyeM MMeTh:
T =27RH + 7r® + 7R?* = 27 R(H + R)

114. Teopewma. Bokosas noseprHocms KoHyca pasHa npo-
u36edeHuU0 OAUHDBL OKPYIHCHOCTNIU OCHOBAHUS HA TOA0BUHY 0b6pa-
3yrower.

Boumem B koHyc (pmc. 130) kKakyro-
HUOY/Ib IPABUJIBHY O TUPAMULY 1 0003HAYNM
OykBamMu p M | 9ucsia, BBIPAXKAIOIIME JIJIH-
HBI [IEPUMETPA OCHOBAaHMS U arioeMbl TOM
mupamuibl. Torna G0KOBasi OBEPXHOCTH €e

BBIPA3UTCH TPOU3BEIECHUEM §p -1

TIpeanosoXum Terephb, 9TO YUCI0 CTOPOH
BIIMCAHHOT'O B OCHOBaHHME MHOI'OYT'OJIbHHUKA
HEOrPAHUYIEHHO Bo3pacTaeT. Torma mepumerp
p Oyzer cTpeMUThCS K IIPeJieily, IPUHUMAE-
Momy 3a jyuHy C' OKPY?KHOCTH OCHOBAHUS,
a amodema | OyzmeT uMeTh IIpeesoM obpasy- Puc. 130
fongyo KoHyca (tak kak u3 ASAK cuenyer,
aro SA— SK < AK, 3nagut, eciiu 06pa3yro-

LIy KOHyca 00o3HauuM OyKBOii L, TO GOKOBasi IOBEPXHOCTH BIIMCAHHON

1
TUPAMUJIBI, IIOCTOSHHO PaBHAA 3 p-l, By/1eT CTPEMUTBHCS K IIPEJIEILy 50 -L.

DTOT Tpe/IesT U MPUHUMAETCS 33 BEJIMIUHY HOKOBOI ITOBEPXHOCTH KOHYCA.
0O603Ha9nB HOKOBYIO TIOBEPXHOCTH KOHYCa OYyKBOUH S, MOXKEM HAITUCATH:

1 1
S—§C-L—C§L.

115. CaegmcrBuasa 1) Tak kak C' = 27 R, To 60KOBas TIOBEPXHOCTH
KOHYCa BbIpa3suTcs (POPMyYJION:

1
S:§-Q7TR'L=7TRL.

2) TlosHY0 TOBEPXHOCTH KOHYCA IIOJLY 9MM, €CIIM OOKOBYIO IIOBEPXHOCTH
CJIOKUM C ILIOIIAbI0 OCHOBAHMUS, IIO9TOMY, ODO3HAYas IOJIHYO IOBEDX-
HOCTB depe3 T

T =7RL +nR*>=7R(L + R).

116. Teopewma. Bokosas noseprHOCMDd YCEUEHHO20 KOHYCA
PasHa NPou3eedeHUI0 NOAYCYMMDBL 0AUH OKPYHCHOCTET OCHOBA-
HUl Ha 06pasyouLylo.

Boumem B ycederuslii koHyc (puc. 131) kakyro-Hubyab IPaBAIBHYIO
yCEYeHHY0 mpaMuy u 0bo3HaunMm Oyksamu p, P; u [ gucja, BeIpaxaro-
e B ONWHAKOBBIX JIMHEHHBIX €IMHHUIAX JJINHBI IEPHMETPOB HUKHETO
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W BEPXHEr0 OCHOBAaHUI u amodembl 3Toi mmpamuabl. Torma GokoBas

[IOBEPXHOCTH BIIMCAHHON IMUPaMU/ILI PaBHA E(p + p1)l.

IIpu HeorpaHw4YeHHOM BO3PACTAHUM HHC-
J1a OOKOBBIX I'DAHEN BIMCAHHON ITHPAMIIBI
IIEPUMETPHL P U P1 CTPEMSATCH K IIPEJesIaM,
npuauMaeMbIM 3a JymHbl C' u Cy OKPY>KHO-
creii ocHOBaHmWii, a amodema [ mmeer Tmpe-
nejioM obpasyiomyo L ycedeHHOro KOHycCa.
CiietoBaTesIbHO, BeJIMYnHA DOKOBOH TTOBEPX-
HOCTHY BIIMCAHHON MUPAMUIBI CTPEMUTCH TP

1
3TOM K IPEJIENLy, PABHOMY 5(0 +C4)L. dror

Puec. 131 peIes U MPUHUMAETCS 33 BeJIMIUHY GOKOBOMN
IIOBEPXHOCTH yCEIEeHHOro KoHyca. O003HaIuB
GOKOBYIO TOBEPXHOCTH YCEUYEHHOIO KOHYCa

O6ykBoit S, OyeM uMeTh:

S = %(C-I— Ch)L.

117. Cunenmcrsus. 1) Ecim R u R 03HA9AOT PAIAyCH OKPYKHO-
cTeil HIKHErO W BEPXHEro OCHOBAaHUM, TO OGOKOBasi IIOBEPXHOCTH yCEYEH-
HOI'O KOHycCa Oyzer:

1
S = E(ﬂ'R +27Ry)L = (R + Ry)L.

2) Ecsm B Tpamenmm 001 A1 A (puc. 131), oT Bpamenust KOTOPO# 1OJTy-
JaeTcsa yCedeHHbIH KOHYC, ITpoBesieM cpenuioro juauio BC, To momydnm:

1 1
BO = Z(0A+0141) = 5(R+ Ry),
OTKyZa
R+ R; =2BC.

CirenoBaTesibHO,
S =2rBC-L,

T. €. 6OK0BAS NOBEPTHOCTIID YCEUEHHO20 KOHYCA PAGHA NPOU3BEICHUIO OAU-
HbL OKPYIHCHOCTNY CPEJHERD CedeHUA HA 00PaA3y0OUYIO.
3) Ilonuast moBepxHOCTH T YCEUEHHOTO KOHYCA BBIPA3UTCS TaK:

T =n(R*+ R} + RL+ R,L).

118. PaseepTka nuiauHApa M KOHyca. Brmmewm B muumaAp (puc. 132)
KaKy[0-HUOY/[b IPABUJIBLHYIO IPHU3MY U 3aTe€M BOOOpa3uM, 4To HOKOBas ee
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L MMOBEPXHOCTh pa3pe3aHa BJ0Jb 6o-
! K P koBoro pebpa. OgueBuHO, 9TO, Bpa-
m@asi ee IPaHM BOKPYr pebep, MbI
MOXEM Pa3BE€PHYTBH 3Ty IO-
BEPXHOCTH B IUIOCKYIO ¢urypy 6e3
g paspbiBa u 6e3 ckiamok. Torma
N M £ MOJIy9UTCA TO, 9YTO HA3BIBAETCS
Pa3BepTKOUN OOKOBOW ITOBEPXHO-
cru upusmbl. OHa mpejcTaBis-
et coboii npsamoyrospHUK K LM N,
COCTABJIEHHBII W3 CTOJBKHUX OTIEIbHBIX IPAMOYTOJBHUKOB, CKOJIBKO
B mpu3sMme OokoBbix rpaneii. OcHoBanume ero M N paBHO mnepuMerpy
OCHOBAHWS TPHU3MBI, a BbICOTa K N eCTb BBICOTA IPU3MBIL.

Boobpasum Temepb, 9T0 9nCa0 GOKOBBIX IDaHEll BIHCAHHONW IIPU3MBI
HEOT'PAHUYEHHO yBAMBAETCs; TOT/A €€ Pa3BepTKa Oy/ieT BCe yIJIMHATHCS,
npubJINKAasACh K MPeelbHOMY IpsaMoyrobauky K PQN, y KOTOpOro -
Ha OCHOBaHWS PABHA JIJINHE OKPYKHOCTHU OCHOBAHUS [UJIMHJIPA, & BHICOTA
€CTh BBICOTA MUJIUHIPA. JTOT IPIMOYTOJLHUK HA3BIBAETCS Pa3BEePTKOM
GOKOBOU TOBEPXHOCTH IMJIUHIIPA.

TTonobHO 3TOMY BOOO-
pa3uM, 9TO B KOHYC BIIH-
caHa KaKag-HUOYIb TIpa-
BUJIbHAs IMPaMuia (puc.
133). Mbr MoOxeM pas-
pesarh ee OOKOBYIO TIO-
BEPXHOCTH 110 OJIHOMY U3
pebep u 3arem, IOBEp-
ThIBas TPAHU BOKPYT pe-
6ep, MOJYyYUTH €€ ILIOC-
Kyl pa3BepPTKy B BUJIE
MHOT'OYT'OJILHOTO CEKTOPA
SKL, cocraBjieHHOrO W3 CTOJIBKUX PABHOOEJ/PEHHBIX TPEYTrOJbHUKOB,
CKOJIBKO B mmpamuiie 60koBbix rpaneii. Orpesku SK, Sa,Sb,... paBHbI
6okoBOMY pebpy TmpaMu bl (M 06pasyomeil KOHyca), a JUIMHA JJOMAHON
Kab...L paBHa nepumeTpy oCHOBaHUs nupamuibl. [Ipu HeorpaHUYeHHOM
VBOEHUM YHCJIa OOKOBBIX T'DaHeil BIMCAHHONW ITHUPAMUJIBI Pa3BEPTKA €e
YBEJUINBAETCS, TPUOJINKASACH K TpeeapHoMy cekropy SK M, y koro-
poro jymua jgyru KM paBHa JjiMHE OKDY?KHOCTH OCHOBAaHWS, & PAJIHYC
S K pasen obpasyrolieil KoHyca. DTOT CEKTOP HAa3bIBAETCs Pa3BEePTKOM
6GOKOBOI1 TIOBEPXHOCTH KOHYCA.

TTomobHO TOMY MOXKHO IOJIyYUTH PA3BEPTKY OOKOBOH ITOBEPXHOCTHU
ycedeHHOro KoHyca (puc. 133) B Buze gactu kpyrosoro kosibna K MNP.
Jlerko BHzeTh, 9TO OOKOBasi MOBEPXHOCTh NUJIMHJPA WU KOHyCa DaBHA
ILUIONIAJIA COOTBETCTBYIOIIE Pa3BePTKU.

) [ —

Puc. 132

C
Puc. 133
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0O6beM MUIMHAPA U KOHYycCA

119. OmnpeneneHusi. 3a geauuuny 06seMa YUAUHOPA NPUHUMGETNCSH
npeden, K KOMOPOMY CMPEMUMCA 006eM NPAGUALHOT NPUSMDL, GNUCAHHOT
8 UUAUNHIP, K020a YUCAO GOKOBHIT 2paneli IMOt NPUIMBL HEOPAHUYEHHO
y06aUBAEMCH.

2) Ba seaununy obsema konyca (TMOIHOTO WM yCEIEHHOTO) NPUHU-
MAEMCA NPeden, K KOMoPoMyYy CMPeMumcs 00sem npasusbHoti nupamuds
(mostHO# MM yCedeHHOi ), K020a wucao 60K08HT 2paret nupamudv. Heo2pa-
HUYEHHO YOBAUBAETNCA.

120. Teopewms. 1) Obsem yuaundpa pasen npoudsedeHurO
NA0ULEOU OCHOBAHUS HA BbLCOTNY.

2) Obsem KOHYCA PaBeH NPOU3BEIEHUIO NLAOULLOU OCHOBGHUS
HAa MPEMb 6bICOTBL.

Broumem B muimHAD KaKyo-HHOYH TPABUJIBHYIO NPU3MY, a B KO-
HYC — KaKy0-HUOYh MPABUJIHHY O TUPAMHUJLY; TOT/IA, 0003HAYMB ILIOIIATH
OCHOBaHUS TPU3MbI WU TUpamMuibl OykBoit Bjp, BbICOTY uX OykBOi H
u obbem — Vi, mosyanm:

1
na mpu3mbl Vi = B1H; s nupamuasr Vi = gBlH .

Boobpasum rerepb, 9TO 9nCI0 HOKOBBIX I'DAHEN ITPU3MBIL U [IMPAMUIHI
HEOT'PAaHUYEHHO yABauBaercs. Torma By Oyier uMeTh IpeesioM ILIONA b
B ocHOBaHMS IUIINH/IPA WU KOHYyCa, a BbicoTa H octaercs 6e3 mameHeHus;
3Ha4YUT, npousBeseHus B1H u 1/331H OyIyT CTPEMHUTBCS K IIpejejam
B1H un 1/331 H, n noromy obbem V muimspa uian KOHyca Oyjer:

1
ang munuaapa V = BH;  aasa kouyca V = gBH .

121. CuaexctBue. Eciau pajguyc ocHOBaHUS IUIMHIPA WU KOHYCA
ob6o3mauuM uepes R, o B = mR2, mostomy obbeM ruameapa V = mR2H,
obbem koryca V = Vs R?H.

122. Teopewma. Obsem yceuwenHno20 KOHYCA PABEH CYMME
06BeM08 Mpexr KOHYCO8, UMEINUUTL 00UHAKO-
8Y10 8BLCOMY C YCEUEHHBIM KOHYCOM, 4 OCHO-
8aAHUAMU: 00UH — HUNCHEE OCHOBAGHUE IMNO20
KoHyca, dpyz2o0l — eeprree, mpemui — Kpye, h
naouads KOmMOpo20 ecmb cpedHnee 2eomeimn-
puvecKoe MeHcoy naouLeadamMu 6ePTHEz0 U
HUHCHE20 OCHOBAHU. H

TeopeMy 3Ty J[0Ka)XeM COBEDIIIEHHO TaK Ke,
KaK paHbIle MBI JIOKa3ajM TeopeMy juyis obbema
ycedernnoi mmpamuzpt (§ 92).

Ha BepxHem OCHOBaHWM YCEYEHHOTO KOHYCA
(puc. 134) nomecTmm Takoil Maubli KOHYC (C BBI-
coToii h), KOTODHBIl [IONOJHAET JAHHBIH yCEYEHHBIH KOHYC JIO0 TIOJHOTO.

Puc. 134
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Torma o6bem V' ycedeHHOro KOHyCa MOXKHO PACCMATPHBATH KAK PA3HOCTH
00'bEMOB ITOJTHOI'O KOHYCA U JOIIOJHUTEILHOTO. 1loaTomy

1 1 1
V= gnR*(H +h) = gar’h = om [R2H + (R* = r*)h] .

3
W3 mo100ma TPEYroIbHUKOB HAXOIAM:
R _H+h
r  h '
OTKY/[a TOJIyJaeM:
H
Rh=rH+rh; (R—r)h=rH; h= EZ’
—-r

TlosTomy

1 1
V=g [R°H + (R+71)] = ng(RQ +Rr+1%) =

1 1 1
= —7R?H + —7RrH + —nr’H.

3 3 3
Tak kak mR? BeIpaskaer IJIOMAb HUKHErO OCHOBAHUS, TT2 — IIO-
MaJb BEPXHEr0 OCHOBaHUA W TRr = VmwR2-7r? ecTtb cpemHee reo-

METPHUIECKOE MEXK/Iy IUIOMAAAMU BEPXHETO0 W HUKHETO OCHOBAHUH, TO
oJIy YeHHa st HaMu (POPMyJIa BIIOJIHE IIOITBEPKIAET TEOPEMY.

ITono6HBIE MUINH/APBI 1 KOHYCHI

123. Omnpeaenenune. [Ipa nuivHIpa WK KOHYCA HA3BIBAKOTCS II0-
IOOHBIMY, €CJIM OHU IIPOU3O0IIIN OT BPAIEHNs OA00HBIX IIPSIMOYTOIbHU-
KOB HJIU IIPAMOYTOJIBHBIX TPEYTOJIbHUKOB BOKDPYT CXOJICTBEHHBIX CTODOH.

B A

Puc. 135 Puc. 136

ITycts (puc. 135 u 136) h u hy 6yIyT BBICOTHI IBYX TMOMOOHBIX IIUJIMH-
JIPOB WJIK KOHYCOB, T ¥ 7' — PAJIMyChl UX OCHOBAaHUM, [ u [; — obpasyromue;
TOIJ[A COIVIACHO OIIPEIEJICHIIO



296 In. IV. KPYIJIBIE TEJIA

oTKy/a (TI0 CBONCTBY PABHBIX OTHOIIEHWIA) HAXOIAM:

r+h r r—+1 r

rithr T i+l T

3aMeTHB 3TH IPOIIOPIUH, TOKAXKEM CJIEIYIONIYI0 TEOPEMY:

124. Teopewma. Bokosbie u noansie noseprHocmu nodobHvLT
YUAUHIPOB UAU KOHYCOB8 OMMHOCAMCA, KAK Keadpamu, paduycos
UAU 8bLCOMN; 00Bemb. — Kak KYybv. paduycos uau 8vicom.

Ilycts S, T u V 6yayT cooTBeTCTBEHHO GOKOBas TIOBEPXHOCTD, MOJTHAS
IIOBEPXHOCTH W 0O'bEM OJIHOTO IUJIMHIPA WK KOHyca; S1,11 u V3 — Te
K€ BEJIMYWHBI [UIA APYrOro IMJINHAPA WM KOHYCa, IOJ00HOrO IIEPBOMY.
Torma 6ymeM uMeTs TSt IIHJTHH/POB:

S 2wrh rh r h r2 h?

ST Grmh b i RR

T  2mxr(r+h) v r4+h _ﬁ h?

Tl o 27T’I’1(7‘1+h1) T1 T1+h1 o 7‘% h_%’
|4 r2h 2 h r®  h?

=5 T 3 3= 73
V1 Ty hl 1 hl T1 hl
JI71sT KOHYCOB

rl r 1 r2 2

S

S, wml om L
T mr(r+1) v v+l 2 12
T wn(rit+h) nomth

1
v §7r7"2h 2 3 3
Vi Lot b R
3

2. IITAP
CeueHne 1mapa IJIOCKOCTBIO

125. Omnpeaenenune. Tejio, IPOUCXOIsINEe OT BPAIIEHUS IOJYKPYTa
BOKDYT JIMaMeTPa, HA3bIBAETCs IIAPOM, a IIOBEPXHOCTH, obpa3yeMasi 1pu
9TOM TIOJIyOKPYKHOCTHIO, HA3BIBAETCS MIAPOBOM nim cchepuueckoii mo-
BEPXHOCTHI0. MOXKHO TaKKe CKa3aTh, ITO 9TA MOBEPXHOCTH €CTh I€OMeT-
pUYECKOe MECTO TOYEK, OJJUHAKOBO Y/IAJIEHHBIX OT OJHOM M TOH K€ TOYKU
(Ha3BIBaEMOl IEHTPOM TIapa).

OTpesok, coeuHAOIMMIA EHTP C KAKOU-HUOY/Ih TOYKOI ITOBEPXHOCTH,
HA3bIBAETCHd PaJUYyCOM, a OTPE30K, COEJIMHAIONINN JIBE TOYKH IIOBEPX-
HOCTH U TIPOXOJSAIINN Yepe3 IMEHTDP, HA3bIBAETCHA AMAMETPOM Irapa. Bee
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PaMyChI OTHOrO Tapa PABHBI MEXKJTy CODOIt; BCAKHIN JHaMeTp PABEH JIBYM
paauycam.

JBa mapa OJUHAKOBOI'O PaJINyCa PABHBI, IOTOMY 9YTO DU BJIOXKEHHUH
OHU COBMEMTAIOTCH.

126. Teopema. Bcaxoe ceunenue wapa nNAockoCmMsb0 ecms
Kpye.

1) Ilpenmonoxum cHadama, aro (puc. 137) cexymas miockocrs AB
npoxoyut depes nearp O mapa. Bece Touku JIMHUU TIepeceveHus IPUHA-
JIe’KaT MIAPOBOI MTOBEPXHOCTH M TIO3TOMY OJIMHAKOBO Y/AJEHBI OT TOYKH
O, nexaeil B CeKyIieil TIOCKOCTH; CJIeJI0BATEIHHO, CEUEHUE €CTh KPYT C
neHTpoMm B Touke O.

2) TlosoKuM Temephb, 9TO CEKyIast TIIOC-
koctb C'D we mpoxoaut depes reHTp. Ory-
CTUM Ha Hee u3 IeHTpa nepreHaukyiasp OK
U BO3bMEM HAa JIMHUU TI€PECEYeHHsT KaKYIo-
aubyap Touky M. Coemunus ee ¢ O u K, mo-
JIy 9UM TIPSMOYTOJIbHBINA Tpeyrojbauk M OK
U3 KOTOPOT'O HAXOJIHM:

MK =+/OM? — OK?. (1)

Puc. 137 Tak kak jumuabl orpeskoB OM u OK He
U3MEHSIOTCS [IPU M3MEHEHUW TI0JIOXKeHwit Touku N Ha JMHUU Tepece-
qeHud, TO paccrosiaue MK ecTh BeJMYWHA TIOCTOSHHAS Ui JIAHHOTO
CedeHNUs; 3HAYUT, JINHUS [I€PECEIEHHs] €CTh OKPYKHOCTh, TIEHTP KOTOPOM
ectb TOouKa K.

127. Caepmcrrue. llycrb R u r GyayT JUIMHBL pajyca mapa
U pajuyca Kpyra cedeHusi, a d — PaCCTOSHUE CEKyIed IIOCKOCTUH OT
HeHTpa, Torja paseHcTBo (1) mpumer Bum: 1 = v R2 — r2.

13 »roit bopMysibl BEIBOIMM:

1) Haubosvwut paduyc ceuvenusn nosyuaemcea npu d = 0, m. e. kozda
CeRYUAA NAOCKOCTD NPOTodum vepe3 uenmp wapa. B arom ciydae r = R.
Kpyr, mosiygaemblii B 3TOM Cily4ae, HA3bIBA€TCA BOJBIIIAM KPYTOM.

2) Haumenvwudl paduyc cenenus no-
aywaemea npu d = R. B stom ciygae
r = 0, T.e. Kpyr cedyeHusi oOpaIaeTcs B
TOYKY.

3) Ceuenusa, pasnoomcmoswue om
YEHMPa Wapa, pasHvl.

4) Hs deyx ceuenut, neodunaroso
YOANCHHBIT O UEHMPA wWapa, Mo, Ko-
mopoe baudice K UEHMPY, UMEEM 60Ab-
wuti paduyc. Puc. 138

128. Teopewma. Becakasa naockocms (P, puc. 138), npoxo-
dawas wepe3 uewmp wapa, deaum ez20 NOBePrHOCMb Ha dee
CUMMEMPUHBLE U PABHDBLE YACTNU.
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BosbMmeMm Ha MOBEPXHOCTH IMapa Kakyo-HuOyab Touky A; mycts AB
€CTb MEPIEHIUKYJIP, OMyIeHHbld n3 Touku A Ha mrockocts P. IIposor-
xuM AB 10 mepecedeHus ¢ IoBepxHOCTBIO mapa B Touke C. Ilposensa
BO, Mbl moJlyuuM [1Ba PaBHBIX IPSAMOYTOJBHBIX TpeyrojbHuka AOB un
BOC (obumit xarer BO, a THIOTEHY3BI DaBHBI, KAK DaJMyChl IIapa);
cnenosarenpio, AB = BC, rakum 06pa3oM, BCAKON TOUKe A MOBEPXHOCTH
mapa COOTBETCTBYeT Jpyras Touka C' 97Ol OBEPXHOCTH, CHMMETPHIHAS
OTHOCHUTEJIFHO TIocKocTH P ¢ Toukoit A. 3nauwmt, miockocts P jmenaut
MIOBEPXHOCTH TIapa HA JB€ CUMMETPUYIHBIE YACTH.

OTH YacTH HE TOJBKO CHMMETPHYHBI, HO W PABHBI, TAK KakK, Pa3pe3an
Iap 10 MIOCKOCTH P, MBI MOXKEM BJIOXKHUTH OJIHY U3 JIBYX 9acTel B IPYTyIo
U COBMECTHUTDH 3TU YACTH.

129. Teopewma. epes dse mouku waposoti NOGEPTHOCTMU,
He aedcauue Ha KOHUAT 001020 UAMEMPA, MOHCHO NPOBECTIU
OKPYIHCHOCMD HOABULO20 KPY2aQ U TNOABKO 00HY.

TIycrs Ha maposoii mosepxaoCcTH (puc. 139),
umemomeilt nenTp O, B3ATH KaKUe-HUOYIb JIBE
touku, Hanpumep C u N, He Jexamue Ha
omHOM 1psaMoii ¢ Toukoit O. Torma yepe3 TouKn

B C, O u N MOXHO IPOBECTU ILIOCKOCTh. ITa

IJIOCKOCTD, TIPOX0/ist Yepe3 neHTp O, 1acT B 1e-

» PECEYEHNN C MIAPOBOl TIOBEPXHOCTHIO OKPY K-

D HOCTBb DOJIBIIIOrO KpyTa.

Hpyroit okpyKHOCTH GOJIBIIIOrO Kpyra de-

Puc. 139 pe3 re xke jBe Touku C' u N mpoBecTH HEJIb34.

JeticTBUTENBHO, BCAKAA OKPYKHOCTH BOJIBITIO-

ro Kpyra JOJKHA, [0 OIPEJIEeJIEHHI0, JIEKATh B IJIOCKOCTH, ITPOXO/IAIIEH

Jepes3 MEeHTP IIapa; CaeaoBaTebHo, ecyau Obl uepe3 C' u N MOXKHO OBLIO

IIPOBECTH €IIIE JIPYTYI0 OKPYKHOCTD GOJIBIITOr0 KPyTa, TOTIA BHIXOIUIO ObI,

aro vepe3 Tpu Touku C, N u O, He jexaliye Ha OIHONW IPAMON, MOKHO
MIPOBECTH JIBE PABJIUYIHBIE TIJIOCKOCTH, YTO HEBO3MOXKHO.

130. Teopema. OxpyscHocmu 08yr 6osvwWUT KPY208 NPU
nepeceveruy deasmes nonoaam. lenrp O (puc. 139), Haxonsacs Ha
ILUIOCKOCTAX 000MX OOJIBIMNX KPYTOB, JIEKHUT HA IPAMOM, II0 KOTOPOH 3TH
KPYTI'H IIEPECEKAITCA; 3HAYUT, ITA IIpAMad eCTh JAuaMeTp TOr'o U APyroro
Kpyra, a AuaMeTp AEJIUT OKPYKHOCTb IIOIIOJIaM.

IlnnockocTh, KacaTreJabHas K IIapy

131. Omnpenenenune. IliockocTh, UMeOmas C IMAPOBOl TOBEPX-
HOCTBIO TOJIBKO OJIHY OOIIYI0 TOUYKY, HA3bIBAETCH KACATEJbHOM MJIOC-
KOCTBIO. BO3MOXKHOCTE CyIIeCTBOBAHUS TAKOM IMJIOCKOCTH JIOKA3BIBAETCS
cjaenyomeit TeopemMon.

132. Teopewa. lnockocms (P, puc. 140), nepnendurysapras
% paduycy (AO) 6 xonue e20, aedncaulem HA NOBEPITHOCTIY ULAPA,
ecms KacameavHas NAOCKOCTMS.
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Bosbpmem Ha mmockoctu P mpon3BOIBHY IO
TouKy B u mposeqem npamyo OB. Tak kak
OB — nakyionnas, a O A — TepIeHUKyJIsap K fd
mwrockocta P, to OB > OA. IlosTomy Tod9Ka
B jexxuT BHE MIapOBOI MMOBEPXHOCTH; CJIEI0-
BaTEJIbHO, Y IJIOCKOCTH P eCTh TOJBKO OJIHA
obmasa Touka A C mMapoBOl MOBEPXHOCTHIO;
3HAYUT, 9T& TJIOCKOCTh KACATETbHA.

133. O6parunasa Teopewma. Kaca-
meavhas naockocms (P, puc. 140) nepnenduryaapra ® paduycy
(OA), nposedenrnomy 6 mouky Kacarus.

Tak Kak, 110 OIPEJIEJIEHUI0, TOYKa A eCTh eIMHCTBEHHAA 00IIAs TOYKA
Y IJIOCKOCTHU C TIAPOBOI TOBEPXHOCTHIO, TO BCAKAsA APYTas TOYKA ILJIOC-
KOCTH JIEXKHT BHE IMAPOBON IMOBEPXHOCTHU U, CJIEIOBATENHHO, OTCTOUT OT
meHTpa Ha OoJibliee paccrosHue, deM A; takum obpasom, orpesok OA
ecTb Kpardaiimiee paccrosame touku O ot mockocru, T.e. OA ecthb
TePUeHIuKyasap K P.

Tlpamasi, umeromas ofHy OOy TOYKY C IMapOBOi MOBEPXHOCTHIO,
Ha3bIBAETCA KACATEJbHOW K mapy. JIerko BHIETh, 9TO CyIIECTBYeT Oec-
YUCJIEHHOE MHOXKECTBO TPSAMBIX, KACAIOMUXCd IMapa B JAHHOH TOYKe.
HeiicrBurenbHo, Beskas npamas (AC, puc. 140), sexamasi B IIIOCKOCTH,
KacaTeJbHON K mIapy, B JaHHON Touke (A) u npoxomdinas depe3 TOUKY
kacaHus (A), eCTh KacaTeJbHAs K Iapy B 3TOH TOUKE.

Puc. 140

IToBepxHOCTBH HIapa U €ro 4acreit

134. Omnpepenenunsi. 1) Yacrs maposoit mosepxaoct (puc. 141),
OTCeKaeMas OT Hee Kakoi-HMOyap miockocTeio (AA;), Ha3pBaerca cer-
MEHTHOI IMOBEPXHOCTHIO.

OxkpyxuocTh AA; Ha3bpIBaeTcss OCHOBa-
HUEeM, a oTpe3oKk KM pajamyca, mepreHIu-
KYJISIPHOT'O K IJIOCKOCTH CE€YeHHsI, — BBICOTOM
CerMEHTHON ITOBEPXHOCTHU.

2) YacTh mapoBoil MOBEPXHOCTH, 3aKJTIO-
YeHHAs MEXKJLy JBYMS [1aPAJIEILHBIMH CEKY-
mumu wiockoctsivu (AA; u BBy), Ha3bBa-
eTcs MIAPOBBIM IIOSICOM WUJIM 30HOM.

Oxkpyxuoctu cedenus AA; u BB; Ha-
3BIBAIOTC OCHOBAHUSIMHU, a PACCTOSHUE
K I mex 1y mapajisielbHBIMU IIJIOCKOCTAMA —

Puc. 141 BBICOTOI mosica.
ITTapoBoit mosic U CErMEHTHYIO IOBEPX-
HOCTh MOXKHO PaCCMaTPHBATH KaK IOBEPXHOCTH BPAINEHUs, B TO BPEMs
Kak mojryokpyxkuocth M ABN, Bpamasch BOKpyr auamerpa M N, omu-
CBIBAET IMAPOBYIO MMOBEPXHOCTH, YaCThb €¢ AB ommchIBaeT MosC, a 4acTh
M A — cerMeHTHYIO IOBEPXHOCTb.
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st HAXOXKIeHNsT BEJIMYIMHBI IIAPOBOM IOBEPXHOCTH U €€ JacTedl MBI
JIOKa2KeM CJIeIyIOIYy0 JIeMMYy:

135. Jlemwma. Bokosas moseprnocmvd KadiHcdoz20 u3 mper
mea: KOHYCA, YCEYEHHO020 KOHYCa U uyuaundpa — pasHa npo-
u38edeHUI0 8bLICOMBL EAQ HA 0AUHY OKPYICHOCTU, Y KOMOPOU
paduyc ecmsv NepneHourYyaap, 60CCMABAEHHLITL K 00pasyrowet
u3 ee cepedunsv do nepeceneHus ¢ 0CHIO.

1) Ilycrs koHyc ofbpasyerca (puc. 142) BpameHHeM TDPEyrOJbHUKA
ABC Bokpyr karera AC. Eciu D ectb cepenuna obpasyromeit AB, To

(§ 115)

GoKOBasi IOBEPXHOCTH KOHyca = 27 - BC - AD. (1)

Tlposenss DE 1 AB, nonyuum jBa 1of00HBIX Tpeyrojbauka ABC u
ADE (oHn IpsiMOyroJbHBIE M MMEOT obmmit yroa A); u3 ux moaobus
BBIBOJTAM:

BC:ED = AC : AD,

OTKYIa
BC-AD=ED - AC,

n pasercTso (1) maer:
6oKOBasi TIOBEPXHOCTH KoHyca = 27 - ED - AC,

910 U TPEOOBAIOCH HOKA3ATh.
2) Ilycte ycewennsiii koryc (puc. 143) ofpasyercst BpalreHueM Tpare-
muu ABC D Bokpyr cropoust AD.

A | 3
D 4 :
c B F £
| D /\ c
' . H
| l
| |
| i
E |
' G
| |
Puc. 142 Puc. 143

IIposens cpemmroto quanio FF, 6ymem nvets (§ 117):

GOKOBasi TIOBEPXHOCTD ycedeHHOro Konyca = 27 - EF - BC. (2)
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IIposenem EG 1L BC uw BH 1 DC'. Torna nosyunM J1Ba MoI00HBIX TPe-
yroapauka EFG nw BCH (CTOpOHBI OJHOTO MEPIEHUKYJISPHBL K CTOPO-
HAM JIPYTOro0); U3 UX MOJ00Ws BBIBOIUM:

EF : BH = EG : BC,

OTKY/1a
EF-BC=BH-EG=AD - EG.

TTosTomy paBeHCTBO (2) MOXKHO 3aIlCATh TaK:
6GOKOBasi TIOBEPXHOCTh yCcedeHHOro KoHyca = 27 - EG - AD,

9T0 U TPEOOBAIOCH TOKA3ATh.

3) Teopema ocTaercsi BEPHON W B MIPUMEHEHHUH K IUIMHADY, TaK KaK
OKPY?KHOCTb, O KOTOPOil TOBOPUTCS B T€OpEMe, PABHA OKPYKHOCTH OCHO-
BaHAA IUINHIPA.

136. OmnpeneneHne. 3a BeJUYHHY HOBEPXHOCTH IMAPOBOTO IOsi-
ca, obpasyemoro Bpamenuem (puc. 144) xakoi-uubynp wactu (BE) mo-
JIyOKpY?KHOCTH BOKpyT mmamerpa (AF'), mpmHWMaroT mpenesi, K Ko-
TOPOMY CTPEMUTCH IIOBEPXHOCTH, OOpa3yeMasl BpAaIleHHEeM BOKPYI TOTO
J)Ke IMaMeTpa N PaBUJBbHON BIUCAHHONW JJOMAaHOU JJUHUU
(BCDE), xorna ee CTOPOHBI HEOTDAHUICHHO YMEHBIIAIOTCA (1, CJIe10Ba-
TEeJIbHO, YNCJIO CTOPOH HEOTPAHUYEHHO YBEJINIUBAETCS ).

OTO omnpeneaeHue PacIpPo-
CTPaHSIeTCS W HA CErMEHTHYIO
[MOBEPXHOCTb, W Ha IIaPOBYIO
[TOBEPXHOCTD; B IIOCJIETHEM CILy-
qae JIOMaHas JIMHWS BIHCHIBA-
€TCs B IEJIYIO MOJIyOKPYKHOCTb.

137. Teopewmsl. 1) Cee-
MEHMMHAA NOBEPTHOCTMD PA.G-
Ha npou3sedeHulo ee 8bvLCO-
mbL HA OAUHY OKPYIHCHOCTNU
boavbuwo2o Kpyaa.

2) IToseprnocmsv wapo-
68020 mosaca pasHa Mpou3ee-
denuro e20 8vlcOMbL HA OAU-
HY OKpYIHCHOCMU HOABULOZ20
xpyaa.

Brmmiewm B iyry AF (puc. 145), 06pasyommyo Ipn BPAIeHn: CETMEHT-
HYIO IOBEPXHOCTh, IPABUJIbHYIO JoMaHyto im0 ACDEF' ¢ npon3BoJib-
HBIM 9HUCJIOM CTOPOH.

IloBepxHOCTH, MOJy9AOMAsACA OT BPAINEHAH ITOHM JIOMAHOI, COCTOUT
u3 gacreii, obpasyembrx Bpamienuem cropodn AC,CD,DE u T.nx. Ot
9aCTH MPEJICTABIAIOT OO0 GOKOBbIE TIOBEPXHOCTH WJIA TOJIHOTO KOHYCA
(ot Bpamenus AC), win yceuensoro konyca (or spamenust CD, EF, .. .),
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nm npmaapa (ot spamenna DE), ecim DE||AB. IlosToMy MBI MOXKeM
npuMeHuTh K HUM jiemMy § 135. IIpu arom 3ameTnM, 9T0 KaXKIAbIil U3 Hep-
[IEH/IUKYJIIPOB, BOCCTABJIEHHBIX U3 CEPeJINH 00Pa3YIOIIHUX /0 [I€PeCeIeHns
¢ ochI0, paBeH amnodeme jgomanoi guann. O603HaIuB 3Ty anodemy OyKBOT
a, TOJIyIIM:

MOBEPXHOCTh, oObOpa3oBanHas Bpamennem AC = Ac- 27a;
7 7 7 CD = cd - 2ma;
” ” ” DE = de - 27a

u T. II.
C0XuB 3TN PaBEeHCTBA MOYJIEHHO, HAlIeM:

MOBEPXHOCTH, O6pasoBannasa spamenuem ACDEF = Af - 2ra.

TIpy HeOrpaHUYEHHOM YBEJUYEHUN YUCJIa CTOPOH BIIMCAHHOW JIOMAHON
anodema a CTPEeMUTCS K MpeJieily, paBHOMY paauycy mapa R, a orpe3ok
A ocraercs 6e3 M3MEHEHUST; CJIEJI0BATENBHO, IPEJIESl TOBEPXHOCTH, 00pa-
3oBannoii Bpamennem ACDEF = Af - 2rR. Ho npenen mosepxHocTH,
obpazoBannoit Bpamennem ACDEF, nprHAMAOT 33 BeJUIUHY CEIMEHT-
HO TIOBEPXHOCTH, a 0TPe30K A f ecTb BhicoTa H CerMeHTHOU MOBEPXHOCTH;
MO3TOMY

cermeHTHas noBepxHocTh = H - 27R = 2nRH.

2) IlpeamosnoKum, 9TO NIPABUJIbHAs JIOMAHas JIMHWs BIUCAHA HE B
nyry AF, obpa3yloniyl CEerMeHTHYIO IOBEPXHOCTb, & B KaKyoO-HUOYIb
nyry CF, obpasyromyo maposoii mosic (puc. 145). 9To m3meHeHwme, Kak
JIETKO BUJIETH, HUCKOJIBKO HE BJIMSIET HA XOJ| IPEJIBIIYIINX PACCYKICHMUIA,
[MOTOMY W BBIBOJ OCTAETCS TOT XK€, T. €. 9TO

OBEPXHOCTH MIapoBoro mosica = H - 2nR = 27 RH,

e byksoit H 0bo3HadyeHa BbICOTA Cf IIAPOBOrO IMOSICA.

138. Teopewma. I[Toseprrnocms wapa pasHa NPou3eeieHuIO
dauns, okpydHcHocmu 60avU020 KpYy2a Ha duamemp,

WIN: NMOBEPTHOCTD WAPA PABHA YuemeepeHHOU NaouLadu 6oab-
w020 Kpyaa.

TTosepxHOCTD 1MIapa, 00pa3yeMyro BpalleHueM noyokpyxkaoctu ADB
(puc. 145), MOKHO pacCMAaTPUBATh KaK CyMMY MOBEPXHOCTEH, 06pasyeMbIx
ppamenuem ayr AD wm DB. TlosToMy COTJIACHO NPENBIAYINEH Teopeme
MO2KHO HAIIUCATh:

nosepxHocTh mapa = 27R - Ad + 2nR - dB = 2nrR(Ad + dB) =
=2rR-2R = 47 R’.
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139. Cuaepnpcrue. Ilogeprnocmu wapo8 0oMHOCAMCA, KK KEAO-
pamst uT paduycos uau Juamempos, NOToOMy 4To, obo3Hadas depe3 R u
Ry pagmycel, a yepe3 S u S7 IOBEPXHOCTH JBYX IIapOB, OYIeM MMETh:

S: 8 =4rR?: 47R3 = R? : R} = 4R* : 4R} = (2R)* : (2R,)*.
OG6bem miapa u ero 4acreiu

140. Omnpenenerue. Temo, momyaaemoe ot Bpamenus (puc. 146)
kpyrosoro cektopa (COD) Bokpyr mmamerpa (AB), He epeceKaromero
OTPAHUYUBAIONILYIO €r0 YTy, HA3bIBAETCH IMAPOBBIM CEKTOPOM. ITO
TEJI0 OrPAaHWIEHO GOKOBBIMH MOBEPXHOCTSIMU JBYX KOHYCOB W TIOBEDXHO-
CTHIO MIAPOBOTO MOSCA; MOCJEIHAS HA3BIBAETCS OCHOBAHUEM MIapPOBOTO
cekropa. OJIuH U3 paIUyCcoB KPYrOBOIO CEKTOPA MOXKET COBIIAIATH C OCHIO
Bparienus; Hanpumep, cekrop AOC, Bpamasice Bokpyr AQ, mpou3BoauT
maposoii cekrop OC AC, orpaHndeHHbI HOKOBOI TOBEPXHOCTHIO KOHYCA
¥V CErMEHTHOU MOBEPXHOCTHIO. Jjid HAXOXKJeHUs 00beMa MapOBOrO CEK-
TOpa ¥ [EJIOr0 Iapa Mbl IPEIBAPUTEIHHO JOKAXKEM CJIEIYIONLYI0 JIEMMY.

141. Jlemwma. FEcau C, 4
AABC (puc. 147) epawa- »
emcs 80KpYe2 Ocu Ty, KO-
mopas Jaedcum 8 n.aoc-
KOCMU  MPEY20AbHUKA,
npoxrodum wepe3 ez2o eep-
wuHny A, HO He mepece-
xaem cmoponw. BC, mo
obsem meaa, noayuae-
MO20 MPU IMOM 6pauLe-
HUU, pasen mnpoussede-
HU noseprnocmu, o06-
pasyemot. npomusonoaoHcHou cmoporoli BC, na odny mpemv
svicomat h, onyuenHoll Ha MY CMOPOHY.

IIpu noka3aTesbcTBe PACCMOTPUM TPH CJLy9ast:

1) Ocs coBuanaer co croponoit AB (puc. 148). B srom ciryyae ncKoMBbli
00beM paBeH CyMMe OOBEMOB JBYX KOHYCOB, IOJIy9aeMbIX BPAIEHUEM
npsiMOyTOJIbHBIX TpeyroabHukoB BCD u DCA. Tlepsbiit 06beM paBeH

Puc. 147

1
§7T0D2 - DB, a Bropoit §7rC’D2 - DA; nosroMmy obbeM, 06pa3oBaHHBIH

spaienueM ABC, paBeH %WCDZ(DB + DA) = %WCD -CD - BA.

IIpoussenenue CD - BA pasao BC - h, TaKk KakK KaxKJ0€ H3 3THUX
Mpou3BeNeHn BhIpaXKaeT JaBotHyo mwiomansb A ABC; nosromy

obbem ABC = %T(CD -BC - h.
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ch Ho mpowussenenne 7CD - BC

. paBHO OOKOBOI TTOBEPXHOCTHU KO-
| If\ nyca BDC'; 3Haunr,

l

|

1

|

|

l

h obbem ABC =
= (IOBEPXHOCTH BC)-gh.

2) Ocob He coBuanaer ¢ AB n

He nmapasenbaa BC (pme. 149).

B srtom ciyuae umckombiit 06b-

| €M paBeH Pa3HOCTH 00'LEMOB TeL,

y [IPOM3BOJIUMBIX BPAIEHUEM TDPe-

Puc. 148 Puc. 149 yrospaukos AMC u AMB. Tlo
JIOKA3aHHOMY B [IEPBOM CJIy9ae

..
N

1
obbem AMC = §h - (moBepxnocTs MC),

1
obbem AMB = §h - (moBepxHOCTHL M B),

CJI6JI0BATENTBHO,
1
obbem ABC = §h - (mosepxrocTh M C — nosepxuocts M B) =

1
= §h - (moBepxnocts BC).

3) Ocsb napassesnsra cropore BC (puc. 150). Torma
WCKOMBI 00beéM paBeH 00beMy, IPOU3BOJUMOMY Bpa- X
menueM DEBC 6e3 cymMMbl 06bEMOB, TPOU3BOIUMBIX |

ppamenneM TpeyroiabHukoB AEB u ACD; uepssrit E — T
1 1
u3 mux pasen wDC? - ED; Bropoit §7TEB2 -EAn |
1 ' h
tperuit —mDC? - AD. Tlpunss Tenepb BO BHHMAHNE, A!
aro EB = DC, noxyqanwm: Dl C
|
2 1 y
06beMABC = nDC* |ED — g(EA + AD)| = Puc. 150

=n1DC? (ED - %) = ; .wDC? - ED.

Ipoussenenue 27 DC? - ED BhipazkaeT 60KOBYIO IIOBEPXHOCTD IMIHHIPA,
obpasyemyro croponoit BC'; moaromy

1 1
o6vem ABC = (nosepxnocts BC) - §DC = (moBepxnocts BC) - gh.
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142. Omnpenesierne. 3a BeJMurHY 00beMa IIAPOBOTO CEKTOPA, IO~
JiygaeMoro BpamieHueMm BOKpyr juamerpa (EF, puc. 151) kpyrosoro
cekropa (AOD), npuHuMaercs mpezies, K KOTOPOMY CTPEMHUTCH 00beM
Tena, 06pasyeMoro BPAIEHNEM MHOTOYTOJBHOTO C €K T O P &, KOTOPBIi
orpaamyeH kpaitamvu pagmycamu (OA m OD) m mpaBWIBHON JIOMAHON
sunneit (ABCD), BunucaHHO} B Jyry KPyroBOIO CEKTOPA, KOTJIA UHCIIO
CTOPOH €€ HEOTPAHWIEHHO yBEJINMINBAETCS.

143. Teopewma.0bsem waposozo cekmopa pasen npoussede-
HUI TOBEPTHOCMU COOMEEMCMEYIOULE20 WAPOB020 NOACA (UAU
coomeemcmeyrouLetl cezcmenmHioti N0GEPTHOCTNU) HA MPeMmdb pa-
duyca.

IIycTe mapoBoil ceKTOp TPOU3BOJUTCSH BPAIIEHUEM
BokpyT quamerpa EF (puc. 151) cekropa AOD. E

Ompenesium ero obbem V. g sToro Bomimmem B '
nyry AD npasuibHyto gomanyto juauto ABCD ¢ npo- ’
M3BOJIBHBIM YHUCJIOM CTOPOH. MHOTOYTOJILHBIA CEKTOP l
OABCD ob6pa3yer mpu BpallleHUH HEKOTOPOE TeJlo, '
o6beM KoToporo obosmaumm Oyksoit V;. O6bem sror O
eCTh CyMMa OObEMOB Tell, IOJIyYaeMbIX BPAINEHUEM |
tpeyrosbaukoB OAB,OBC,OCD sokpyr ocu EF'. |

IIpumenum K 3TuM obbeMaM JieMMY, JIOKA3AHHYIO B |
§ 141, npryeM 3aMeTHM, Y4TO BBICOTHI TPEYIOJIbHUKOB F D
paBHBI anodeMe @ BIUCAHHOM JIOMAHOII. Puc. 151

CorvuracHo 9T0#t jIeMMe Oy/1eM UMeTh:

V1 = (nosepxuocts AB) - g + (mosepxuocrs BC) - g +...=

= (nosepxuocrs ABCD) - g.

Boobpa3um Terepp, 9TO YHUCI0 CTOPOH JIOMAHO JIMHUHU HEOI'DaHUIeH-
HO yBesmuuBaercs. IIpu srom ycioBun mosepxHocts ABCD crpeMurcst
K TIpejiely, AMEHHO K MOBepXHOCTH IapoBoro mosica AD; a amodema a
UMeeT IIpeJiesioM paauyc R; cirenoBaTespHO,

R
V= npeneny V4 = (noBepxuocts mosica AD) - 3

3ameganue. Teopema u ee HOKa3aTEIHLCTBO HE 3aBUCAT OT TOTO,
OyHeT Jin OJIH U3 PAJUYCOB KPYrOBOI'O CEKTOPA COBIAJATH C OChIO Bpa-
IIEHUs] WU HET.

144. Teopema. Obsem wapa pasHAEMCs NPOU3IBEIECHUIO
€20 nogeprHocmMU Ha Mmpemds paduyca.

Pasz6us nonykpyr ABCD (puc. 152), npousBojsmuii map, Ha Kakue-
Hubyab kpyroewie cekroper AOB, BOC, COD, mbl 3ameTnm, 9T0 00beM
mapa MOXKHO PacCMaTpPUBaTh KaK CyMMYy OObEMOB IIAPOBBIX CEKTOPOB,
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POM3BOJMMBIX BPAIEHNEM ITUX KPYTOBBIX CEKTOPOB. Tak KakK COrJIaCHO
IpeNbLIyIell TeopeMe

obbem AOB =

= (moBepxnocts AB) - %R,
obbem BOC =

= (nmosepxzocts BC) - %R,
obbem COD =

= (noBepxnocts CD) - %R,

TO

obbeM 1mapa =
(mosepxHOCTHL AB + mosepxuocth BC' +

1
+ IHOBEPXHOCTH CD)ER =

1
Puc. 152 = (mosepxuocts ABCD) - §R'

3aMeganue. MOXHO U HENOCPEIACTBEHHO DPACCMATPUBATH OOBEM
mapa Kak obbeM Teja, 06pa30BaHHOTO BPAINEHUEM BOKDYT JIHaMeTPa
KPYTOBOTO CEKTOPA, IEHTPAJIBHBIN yroj KoToporo paser 180° .

B Takom ciydae oO6beM mapa MOXKHO IOJIY9UTh KaK YaCTHBIN Cirydait
obbeMa MIapOBOTO CEKTOPa, Y KOTOPOTO IMIAPOBOM MOSIC COCTABIISET BCIO
MMOBEPXHOCThH IMAPA.

B cumity npenpigymieii Teopembr 06sem wapa 6ydem mpu Imom paseH
€20 NOBEPTHOCTNU, YMHOHCEHHOT HA 00HY Mmpemd paduyca.

145. CuexcrBue 1. O603HAYINM BBICOTY IIAPOBOrO MOSCA WK
CerMeHTHOH nmoBepxHoCcTH depe3 H, pagmyc mapa — depe3 R, a quamerp —
qepe3 D; Toria MoBEePXHOCTD MOACA WJIA CETMEHTHAs TOBEPXHOCTD BBIPaA-
swures, kak Mbl Bugean (§ 137), dopmymoit 2r RH, a MOBEPXHOCTH MIapa
(§ 138) — dbopmyoit 47 R%; mosTomy

1
obbeM mapoBoro cekropa = 2mRH - §R = §7rR2H ;

1 4
obbeM mapa = 47R? - §R = §7rR3,

nJjm

D\’ 1
obbeMm mapa = —m (—) = —nD3.
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Orcrona BHIHO, 9TO 065embl WAPO8 OMHOCAMCA, KAK KYOol UT paduycos
uau duamempos™) .

146. Cuencrsue 2. IHoseprrocms u obsem wapa coOmeemcmeeHHo
COCMABAAIOM, 2/3 NOAHOT, NOBEPTHOCTNU U 00B6EMA UUAUHIDA, ONUCAHHOZ0 OKOAO
wapa.

JleficTBUTEIBHO, ¥ IMINHIPA, OMHCAHHOIO OKOJIO IIapa, PAIUyC OCHOBAHUS
paBeH paaWycy Iiapa, a BBICOTa PaBHA AMAMETDPY INapa; MOITOMY JJIS TaKOTO
MUIAHOPA

[OJIHAS MOBEPXHOCTh OMUCAHHOTO IuImHApa = 27 R - 2R + 2rR? = 67 R?,
006beM ONMMCAHHOTO IMUJIUHIPA = 7R?.2R = 21 R?.

Orcrona BHAHO, 9TO 2/3 MOJTHO# TOBEPXHOCTH STOTO MHIHHADA paBHBI 4TRZ,
T.€. PaBHBI [IOBEPXHOCTH IIApa, & 2/3 obbeMa IIIHHIPA COCTABIISAIOT 4/371'R3,
T. €. 0ObeM mIapa.

1o mpegoxkenne 6b110 mokaszano Apxumenom (B III B. 10 Hawama Hameit
3pbl). ApXHMMe]| BBIPDA3WJI KEJIaHWe, ITOOBI YepTeK ITOH TeopeMbl ObUT M306-
pakeH Ha ero rpobHHIE, YTO U OBLIO HCIOJHEHO PUMCKHM BOEHAYAJIHHUKOM
Mapremrtom (@ . K 1k 0 p u. Ucropust s;meMeHTapHON MaTeMaTHKH).

IIpeamaraem ydamuMcst Kak MOJIE3HOE YIPaKHEHHE T0Ka3aTh, YTO ITOBEPX-
HOCTBb U O0BEM IIapa COCTABIISIOT 4/9 COOTBETCTBEHHO TOJHON MOBEPXHOCTH U
obbeMa OMU CAHHOTL O KOHY Ca,y KOTOPOro obpa3yomniasi paBHa JHAMETPY
ocHoBaHUsA. COeqUHAA 9TO MPEJIOKEHWE C YKA3aHHBIM B CJEACTBHH 2, MBI
MOXKEM HAINCATh TAKOE PABEHCTBO, rje () 0603HaYaeT MOBEPXHOCTH WA OObeM:

*) Obbem mapa MoXkKeT ObITh BbIBEJEH (HE BIIOJHE, BIPOYEM, CTPOrO) CJIELYIOIIHM
POCTBHIM paccykjeHueM. Boobpa3uMm, 94To BCS MOBEPXHOCTH MIapa pa3bura Ha OYEHb
MaJible YYaCTKH B YTO BCE TOYKU KOHTYPa KaXk/J0ro y4acTKa COEJUHEHBI PajuycaMu C
neHTpoM mmapa. Torga map pasgeauTcs Ha OUYeHb DOJIBIIOE YHCJIO MAJEHBKUX TEJ, U3
KOTOPBIX KaXKj[0€ MOXKHO PAaCCMaTPUBATh KaK MHPAMUJY C BEPIIMHON B I[EHTPE IIapa.
Tak kKak 00'beM mUpaMuIbl PABEH IHPOU3BEIECHUIO IOBEPXHOCTH OCHOBAHUS HA TPETHIO
9aCTh BBICOTHI (KOTOPYHO MOXKHO IIPHHSITH DABHOH pajmyCy mmapa), TO ofbeM mapa,
PaBHBI|, OYEBHIHO, CYMMe O0'bEMOB BCEX MUPAMUJ, BHIPA3UTCH TaK:

1
obbem mapa = S - gR,

rae S — cymma noBepxHocTell ocHoBaHMIt Bcex nupamuz. Ho ata cymma nosepxroCTelH
OCHOBaHUM JIOJI?)KHA COCTaBUTh IOBEPXHOCTH IlIapa, W, 3HAYHUT,

1 4
o6bem mapa = 47R? . —R = —mR3.
3 3
Takum o6pazoM, 06beM IIapa MOXKeT OBITH HaileH MOCPEACTBOM (POPMYJIBI €T0 IOBEPX-
Hoctu. OBpaTHO, IMOBEPXHOCTD IlIapa MOXKET ObITh HalijileHa C HOMOLILIO (POPMYJIBI €ro
obbeMa U3 PaBEHCTBA:

1 4
S - gR = gﬂ'R2, orkyna S = 4w R2.
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Qmapa _ annnnnpa _ onnyca

4 6 9

147. 3aveduanue. Popmyny ama obbema mapa MOKHO BECBMa MPOCTO
[OJIy9NTh, OCHOBBIBasCh Ha npuHnuie Kasanbepu (§ 89), cienyronium obpasom.

/////I”/-"/llllllll/ll///'/
N

Puc. 153

Ilycts Ha oxHOM u Tol e wrockoctu H (puc. 153) momernens! map paguyca
R w muinHAp, paguyc OCHOBaHHs KOTOPOro paseH R, a Bbicora 2R (3Hadur,
9TO TAKOH IMJIMHJIDP, KOTOPBIf MOXKET GBITH OMHCAH OKOJIO mapa pajmyca R).
Boobpasum masiee, 9T0 U3 IUIMHADA BHIPE3AHBI M yIAJEHBI ABa KOHYCA, UMEIO-
e obINyIo BEPUINHY Ha CEPeMHE @ OCHU IWJIMHIPA, ¥ OCHOBAHWUS — Y OJHOTO
BepxHee OCHOBAaHHE IMUIMHADA, y Apyroro HmkHee. OT IUINHApPA OCTAHETCS
TOr/1a HEKOTOPOE TeJIO, 06beM KOTOPOro, KaK MbI Ceifidac YBUIUM, PaBeH 00beMy
Hamero mapa. [IposegeM Kakyro-HUOY/Ib IJIOCKOCTD, MAPAJUIETbHY IO ILIOCKOCTH
H wu koropas mepecekanack 6b1 ¢ oboumu Tenamu. Ilycre paccrostHme 3TOM
IJIOCKOCTH OT IIEHTPa Iapa 6ymer d, a paauyc Kpyra, MOJLyYeHHOTO B CEYCHUU
IJIOCKOCTH C TapoM, mycTh Oyzaer r. Torma miomans 3TOr0 Kpyra OKarXKeTCH
paBHO#t ar? = Tr(R2 — d2). Ta ke cekymasi MIOCKOCTb JACT B CEUEHUU C
TEJIOM, OCTABIIMMCSL OT IUJINH/PA, KPyTOBOE KOJIbIO (OHO Ha Y€PTEXKe MOKPBITO
IITPUXaMH), y KOTOPOTO PaJuyC BHEIIHEro Kpyra paseH R, a BHyTpeHHero d
(IpAMOYTOSILHBIH TPEYTOIBHAK, 0OPA30BAHHBII STHM PAJINYCOM U OTPE3KOM a7,
paBHOOEIPEHHBIH, Tak KakK KaxkIplil oCTphIl yros ero pased 45°). SHauwur,
ILIONIa L 9TOr0 Koubia pasa TR — wd? = w(R? — d?). M Buamm, Takum
06pazoM, 94TO CEKyIas MIOCKOCTh, Tapajuie/ibHas mrockoctu H, naetr B ceyeHun
C MIAPOM U TEJIOM, OCTABIIUMCS OT [UJIUHAPA, DUTYPHI OAMHAKOBOM ILJIONIA/IHN,
CJIEJTIOBATEILHO, COMIACHO mpuHIuny KaBajgbepu, 06bEeMBI 3THX TEJ PABHBI.
Ho ob6bem Tema, ocraBmierocss OT IWIMHIpPa, paBeH oObeMy HuamHApa 6e3
YABOEHHOr0 00'beMa KOHyCa, T.€. OH PaBeH

TR*.2R-2. %TrR2 “R=27R® - %”R3 = §WR3,

3HAYUT, 9TO U OyZaeT oObeM Iapa.
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148. Omnpepnenennsi. 1) Yacrs mapa (ACC', puc. 154), orcekaemas
oT Hero Kaxkoi-Huby s maockocteio (C'C'), HaspBaeTCA IIAPOBLIM Cer-
MeHTOM. Kpyr cedeHns Ha3bIBAeTCA OCHOBAHMEM CETMEHTA, a OTPE30K
Am paauyca, NEpIEHIUKYIAPHOTO K OCHOBAHUIO, — BBICOTOM CErMEHTA.

2) Yacrh mapa, 3aKJIOUEHHAS MEXKy IBYMS NapaJUIeIbHBIME CEKY-
mumu wiockoctsvmu (CC’ u DD'), HasbiBaeTcst IIAPOBBIM cJjioeM. Kpyru
NMapaJiIeJIbHbIX CEIeHUH HA3BIBAIOTCS OCHOBAHUSIMU CJIOS, & PACCTOSTHUE
mn MeXIy HUMH — €r0 BBICOTOM.

O6a 3T Tej1a MOKHO PaCCMaTPUBATH KaK IMPOUCXOAAIINE OT BPAIeHUs
Bokpyr auamerpa AB gactu kpyra AmC wm gactu CmnD.

149. Teopewma. Obsem waposoz20 cezmenma pasen obsemy
YUAUHOPA, Y KOMOPO20 PA.OUYC OCHOBAHUS ECTILD 6BLCOTNA CE2MEH-
ma, @ 8bicoma pasHa pPaduycy Wapa, YMEHbUEHHOMY HA MPEMb
8BLCOMDBL CE2MEHINA, T. €.

V =nH? (R—%H),

rne H ectwb BbICOTA cerMeHTa, a R — paaumyc mapa.
Ob6bem 1mapoBoro cer-

MEHTA, ITOJLy9aeMOT0 Bpa- A

IEHNEM BOKDYT AUAMET-
pa AD (pumc. 155) wga-
ctu kpyra AC B, Haiiner-
cs, ecin u3 obbeMa Ima-
POBOrO CEeKTOpa, MOJTyda-
€MOr0 BpAIEHUeM KpYy-
rosoro cexktopa AOB,
BBIYTEM 00BbEM KOHYCA,
[OJIy9aeMOr0  BPAIleHu-
em ACOB. Tlepswiit u3

2
HEX PaBeH §7TR2H , a BTO-

Puc. 155

1
poit §7TC'B2 -CO. Tak kak C'B ecTh cpe/iHsis MPOIOPIOHAIBHAS MEXKILY
AC u CD, to CB? = H(2R — H), nosromy

CB*.CO=H(2R - H)(R— H)=2R*H — RH* - 2RH* + H® =
=2R°H — 3H’R + H?

cJ1eJI0BaTeJIHHO,
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obbem ABB; = o6bemy OBAB; — o6bem OBB; =
2 1 2 2 1
= -7R?H — ~7CB?-CO = =nR?H — =7R?H + nR?*H — —nH?® =
3 3 3 3 3
=nxH?’|R- %H

YIIPAJKHEHU ST

1. O6beM nuaHHIpa, y KOTOPOrO BBHICOTA BIIBOE OOjlee quaMeTpa OCHOBAHUS,
paser 1M%. BEIYHCINTE €ro BBICOTY.

2. Beraucauth GOKOBYIO IIOBEPXHOCTH B OOBEM YCEIEHHOIO KOHyCa, Y KOTO-
poro paauychl ocHOBaHUI paBHBI 27 cM u 18 cM, a obpa3syromasa paBHa 21 cM.

3. Ha kakoM pacCTOSIHHE OT LEHTPA IIapa, PaIgiyc KOTOPOro paseH 2,425,
CJIe/IyeT MPOBECTH CEKYIULYIO INIOCKOCTh, YTOOBI OTHOIIEHNE IOBEPXHOCTH MEHb-
LIIEr0 CerMEHTa K ODOKOBOM MOBEPXHOCTH KOHYCA, HMEIOINEro obImnee ¢ CErMEHTOM
OCHOBaHWE, a BEPIIUHY B IIEHTPE IIapa, PABHAIOCH 7:47

4. Haittu 06beM Tesa, MPOUCXOAAIIETO OT BPAINEHUS MPABHJIBHOIO IIECTHU-
YTOJIBHUKA CO CTOPOHOIT @ BOKPYT OJIHOM M3 €ro CTOPOH.

5, Beruucsaurs pasuyc mapa, OMuCAHHOTO OKOJIO KybHa, pebpo KOTOPOro paBHO
1wMm.

6. Berunciaurs 06beM Tesa, MPOUCXOAMAINErO OT BPAIIEHHS IPABUILHOTO
TPEYrOJbHUKA CO CTOPOHON @ BOKPYT OCH, IIPOXOZAIIEl Uepe3 ero BEPIIHHY K
mapaJiiebHON TPOTUBOIIOJIOXKHON CTOPOHE.

7. Hdan pasuoctopounnit AABC co croponoit a; na AC crposaT KBajpar
BCDE, pacnonarast €ero B IPOTHBOIIOJIOXKHYO CTOPOHY OT TPEYrOJIbHUKA. BhI-
YUCJIUTHh 0ObEM Tejia, MPOMCXOLAINEr0 OT BpalleHus matuyronbanka ABEDC
BOKDPYT cTOpOHBI AB.

8. Hau kBagapar ABCD co cropoHnoit a. Yepe3 BepmmHy A mpoBOAAT
npsamyio AM, nepneHIuKynsapHyO K guaroHaiun AC, u BpamaioT KBaapaT
BOKpYyr AM. BoIunciuTh MOBEPXHOCTH, 0OPa3yeMyl KOHTYPOM KBaJapaTa, U
obbeM, 0Opa3yeMBbIil MIOMAILI0 KBAIPATA.

9. Jaun npasuwibHbIil mectuyroabiuk ABCDEF co croponoit a. Yepes
BepmimHy A mpoBoggaT mpsimyio AM, mepnenaukynapHyio K pamuycy OA, u
BPAIIAIOT MECTUYTOJIBHUK BOKPYT AM . BBIUUCIUTH TOBEPXHOCTD, 06pPA3yeMy0
KOHTYPOM, U 00beM, 06pa3yeMblil II0IMAAbI0 IPABUIBHOIO MIECTUYTONbHUAKA.

10. B mape, pagumyc KOTOPOTO paBeH 2, IPOCBEPJIEHO IUJINHAPHYIECKOE
OTBEPCTHE BIOJIb €ro auaMmerpa. Beramcautbh o6beM ocTaBLIEiiCS YaCTH, €CJIH
paauyc MUINHIPHIECKOTO OTBEPCTHUS paBeH 1.

11. Bwruncaurs o6beM Imapa, KOTOPBIH, OyIydd BJIOXKEH B KOHUYECKYIO
BOPOHKY C PaJMyCOM OCHOBaHHUsS T = 5cM u ¢ obpazyrorreit | = 13 cM, Kacaercs
OCHOBAHUS BOPOHKH.

12. Okono kpyra pajguyca r OIMMCAH PABHOCTOPOHHUN TpeyronbHuK. Haiitu
oTHOIIEHHE 06'bEMOB TEJI, KOTOPHIE IPOM3BOAATCS BPAIIEHUEM KPYTa U ILIOIIAIN
TPeYTrOJbHUKA BOKPYT BBICOTHI TPEYTOJbHUKA.
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13. B muauHapudecknii COCyZ, y KOTOPOTO AMaMeTP OCHOBAHUS paBeH 6 cM,
a BbIcOTa 36CM, HAJWTa BOAA OO IOJIOBUHBI BBICOTHI cocyra. Ha ckosbko
MMOJTHUMAETCS YPOBEHb BOJBI B COCY/Ie, €CJIM B HETO MOTPY3UTH AP JUAMETPOM
5cMm.

14. 2Kenesusrit mycroit map, BHemHWH paaumyc koroporo paser 0,154,
IUIABAET B BOJIE, IOTPY2KAsICh B HEE HAOJIOBUHY. BBIYNCINTE TOMMUHY 000/I0YKA
9TOTO IIapa, 3Has, UTO YAEJbHBIN BeC JKeje3a paBeH 7,7.

15. IInameTrp Mapca cocTaBisieT mOJOBUHY 3eMHOTO. Bo CKOJIBKO pa3 moBepx-
HOCTBL 1 06beM Mapca MeHbIe, Y4eM COOTBETCTBEHHBIE BEJIUYUHBI JJIs 3EMJIU?

16. Inamerp FOmurepa B 11 pa3 6ombine 3emuoro. Bo ckonbko pa3 FOnurep
npessbitaeT Mapc mo moBepxHOCTH U 06beMy?



JOITIOJTHEHNE

OB AKCUOMAX I'EOMETPUN

1. Teomerpusi cpeu apyrux obsacreil Maremarnku (aarebpa, apud-
MeTHKA) BBIJEIAETCS ONHOW, TOJBKO €if mpucymeifl 0CoGeHHOCTRIO0. DTa
OCODEHHOCTH COCTOMT B TOM, YTO T€ TEOPEMBI M CBONCTBa (DUI'YD, KOTO-
pble M3y4YarOTCd B F€OMETPUHU, HE TOJIBKO YCTAHABJIUBAIOTCI IIyTEM Psijia
PacCCyXK/IeHnil, He BO MHOTHX CJIy4asX MOIYT CJIy?KUTh O0OBHEKTOM HEIO-
CPEJICTBEHHOI'O CO3EPIAHUS; CIIPABEJINBOCT ITUX CBOUCTB HE TOJIBKO
JIOKA3bIBAETCS, HO U IOJATBEDPKIAETCH HEIOCPECTBEHHBIM 3DUTEIHHBIM
BredaTsieHueM. TaK, PaBEHCTBO YIVIOB [P OCHOBAHUU DABHOOEIPEHHOIO
TPEYroJIbHUKA W MHOTHE JPYrue CBOUCTBA (PUI'yDP MOXKHO HEIOCPEICTBEH-
HO CO3€PIATh.

HarmsmaocTs reoMerpmdecknx 0ObEKTOB IOMOraeT OOHAPYKUBATHL U
yraJibiBaTh MHOIHE reoMeTrpudecKkre (aKThl IIPEXkKJe, YeM OHU OyayT
TOYHO JIOKa3aHbl. Y jpeBHUX eruntsH (3a 2000 Jser g0 Hame# 5pbi)
[JIABHBIM CIIOCOOOM HM3YYEHHWS T€X WA HHBIX CBOWCTB I€OMETPUIECKUX
buryp CiIyX)ujao #UX HEHOCpeJCTBeHHOe co3epranue. Ho Takoii crocob
MOr OBITH IPUrOJEH JIAIIb Jijisi YCTAHOBJIEHUS IIPOCTEUITNX IeOMeTPH-
qeckux (PAKTOB; C TAKMMHM HMEHHO (DAKTAMW M HMEJH [I€JI0 ErHITIHE,
KOTODBIE TTOJB30BAJIUCH T'€OMeTpUel Jjisd y3KONpaKTudecKux reseir. Ho
y2Ke IPOCTOE PACIIUPEHUE U YCJIOKHEHWE TPAKTUYECKUX 33J1a49 IIPUBEJIO
K HEOOXOIMMOCTH U3ydaTh CBOMCTBA BCE 0OJIEE CIIOKHBIX T€OMETPUIECKIX
duryp, a i 3TOro yKe HeJI0CTATOYHO OBLIO IIPOCTOr0 CO3EPIAHUS YepP-
TeXKa; NOABUJIACH HEODXOIMMOCTD IIPUMEHSATE BCe HoJjiee CII0KHBIE (DOPMBI
pacCyXKIeHNH.

Kpome Toro, cama HarIsIHOCTh Y€pTEXKa B IPUMEHEHUH K 00JIee CJI0XK-
HBIM T'€OMEeTPUYECKUM (DUTI'ypaM 4YacTO BEChMa OOMAHYMBA W IIPUBOJIUAT
WHOI/IA K HEBEPHBIM 3aKJIIOYEHUAM.

Mo2KHO TIpUBECTH MHOI'O IIPUMEPOB, KOrJa OOIMUN BUJ YePTEeX)a II0/I-
CKAa3bIBAET HEBEPHOE 3aKJ/I0YEHWE O B3aUMHOM PACIIOJIOXKEHUW W CBOM-
cTBax m300parkeHHBIX Ha HeM ¢duryp. Ha 3ToM ocHOBaHO MHOTO TreoMeT-
PHUYECKHUX MMaPaJIOKCOB, IIPUBOIATH KOTOPhIE MBI 3/1eCh HE Oy1eM.

JlpeBHUE rpeku, BOCIIPUHSIBINAE IeOMETPUYECKYIO HAYKY OT eruIITsH,
0000IIIIN 0TI ThbHBIE (DAKTHI, I3BECTHBIE ETUIITIHAM, U BBIPAOOTAIIHN OIIPe-



JOIIOJTHEHNE 313

neneHable (DOPMBI PACCYZKJEHUIN, IPU IIOMOIMU KOTOPBIX OHU OOHAPY-
JK7Baju HOBBIe reomerpmdeckne dakrol. lIpubsmsnrensro 3a 300 jer
10 HaYaJIa HaIllel 3pbl Ipedeckuil reomerp EBKIML B psijie CBOMX KHWUT,
HOCHBITHX OOIiee Ha3BaHme «Hawasay, a7 mepBoe HayvIHOE 0OOCHOBAHME
reoMeTpUH.

OH mocrapaJics B JIOCTATOYHO OTYET/IMBBIX TEPMUHAX BBIPA3UTH CJIOBA-
MH Te OOIIIe IIPEICTABICHUS O IIPOCTENIINX FEOMETPHIECKAX 00pa3ax —
TOYKaX, JIMHUAX, IIOBEPXHOCTHAX W O B3AMMOOTHOIIIEHAAX MEXK/y HUMHI, —
KOTOPBIE CUUTAJIUCH JI0 TOI'O BpEMEHU caMo coboil moHsTHbIMU. Ba3upysich
Ha 9TOM, OH JIaJI IIOJIHOE, JIOTHIECKU CTPOrO€ ITOCTPOEHWE F€OMETPHUH II0
dopme, B BBICIIENH CTETIEHN COBEPIIIEHHOE W C TOYKY 3PEHUs] COBPEMEHHOMN
HAYKU.

OH mpexk/jie BCEro MONBITAJICS JIATh TOYHBIE OIPEJIEJEHNUs] OCHOBHBIX
FeOMETPUYECKNX ITOHATUN: TOYKH, JIMHUK, B YACTHOCTH IIPAMON JIMHUM,
IIOBEPXHOCTH, B YaCTHOCTH ILIOCKOCTH U M€OMETPUYECKOro reja. Ilpuse-
JIeM [TaHHBIE UM OIIPE/IeJIEHUS:

1. Touxa ecrnv mo, wmo He umeem uacmed.
2. Jlunus ecmsd dauna 6e3 wWuUpuHbL.

3. I'panuydt AUHUY CYMD MOUKU.
4

. Hp.ﬂMa.ﬂ AUHUSL ECTNB TMa, KOMOopas 00uHaK060 pacnonoastcerna omHo-
CUMENDHO BCEXL CBOUT MMOYUEK.

5. Ioseprnocmsd ecmsd mo, 4mo umeem OAUHY U WUPUHY.
6. I'panuyse noseprrnocmy cymv AUHUL.

7. Ilrockocms ecmo NOBEPITHOCMD, KOMTMOPAsA 00UHAK0BO pacnonoastcerna
OMHOCUMENDBHO 6CET CBOUTL NPAMDBII.

8. Tesom Ha3vi8aemes Mo, 4MO UMEEM OAUNY, WUPUHY U 2AYOUNHY.
9. I'paruybe measa cymsv NOBEPTHOCNU.

Ienpro TUX ompese/ieHUil OBLIO JOCTUTHYTH TOrO, 4TOOBI T€PMUHBI
«TOYKay», «IpsSAMasi» U T. JI. HE TOJBKO BBI3BIBAJIU OIPEIEJIEHHOE 3PU-
TEJIbHOE IIPE/ICTABJIEHNE, HO OJHOBPEMEHHO C TEM OIIPEEISI HEKOTOPOE
IOHATHE, ONUPAsCh HA KOTOPOE MOXKHO OBbLJIO OBl Je/iaTh JajbHeNIme
JIOrIYeCKre BBIBOJBL. VI XOTsi 9TU OIpejiejieHrs HECOBEPIIEHHBI C TOYKHU
3peHnsa COBPEMEHHOM HAYKW, HO OHU BIIOJIHE COOTBETCTBOBAJIM TOT/IAIITHE-
MY COCTOSIHMIO HAYYHOU MBICJIU U SBJISJIUCH TIEPBBIM IIIAroM K IIE€PeX0y OT
06pa30B K noasTHsM. OHE TIOCJTYy)KUJIU OTIPABHBIM ILyHKTOM BCEX IIOCJIE-
AyIOImuX paboT 10 T€OMETPUN U OIPEIEIIIN COOOM Iy TH ee TaIbHENIero
pa3BUTHS.

Bce mcrunbl, KOTOpBIE yCTAHABIUBAIOTCS B reoMerpuu, EBKIm pas-
JeUJI Ha TPWU BUA: IMOCTYJIATHI, aKCHOMBI U TeopeMmbl. K mepBbIM AByM



314 JOIIOJIHEHNE

BusaM*) GbLIM OTHECEHBI TPOCTEHTIINE NCTUHBL, KOTOPHIE He BO36YKIa/m
HUKAKUX COMHEHW, OB HEIOCPEICTBEHHO OYEBUIHBI I MOTJIH ITO9TOMY
CJIy )KUTHb UCXOJHBIMU IPEJJIOKEHUSIMHU, U3 KOTOPBIX JIOTUYECKU BBIBOIHU-
JIUCH JAPYTHe UCTUHBL.

Tperuit Bu MpeIoKeHiT — TeOPEeMbl — MCTUHBI, KOTOPbIE JTOJIXKHBI
JIOKA3bIBATHCs, T. €. IIyTEM Psifla PACCYKIEHUN BBIBOJUTHCS U3 JBYX II€D-
BBIX BHJIOB MCTHH. [IpuBegeM mocTymaTsl U akcuoMbl EBKIma:

a) IToctynatsi. Tpebyercs, aTo6bL:

1. Om xaosrcdott mouku do xadxcdot Apyzol MOwKU MOAHCHO OBLAO NPO-
8eCmu 00HY NPAMYIO AUHUIO.

2. O2paruderHHy10 NPAMYI MOHCHO OBIAO HENPEPBIEHO NPOJOANCATIVD NO
NPAMOT.

3. U3 w0bo20 uenmpa MoxHcHO ObLAO ONUCAMB OKPYHCHOCTD A100BIM
paduycom.

4. Bce npamovie yeav. 6otau pashovr mescdy cobot.

5. Jlee npamvie, KOmopvie Npu nepecewenu ¢ mpemwvels 06pa3yrom c
Hetl N0 00HY CMOPOHY SHYMPEHHUE Y2Abl, 6 CYMME MEHDWUE 08YT
NPAMDBIT, TPU NPOCOAHCEHUU 8 Y IHCE CMOPOHY NEPECEKAAUCD.

6) AkcuoMmBbr:

1. Pasnbie 00nomy u momy okce pasnv, mexncdy cobodi.

2. Ecau % pasroim npubasums noposHy, mo cymmos 6yoym pasHbL.
3. Ecau om pasuvix omuams noposuy, mo ocmamku 6ydym pashoL.
4. Cosmewaruwuecs dpye ¢ 0pyzom pagHbL.

5. Ilenoe boavwe ceoeti wacmu.

DTr aKCHUOMBI ¥ TIOCTYJIaThl EBK/IM/1a B T€UEHHE J0JIrOr0 PsiJIa IOCIe Ly -
FOINWI CTOJIETUH CJIy2Kuiin 6a30il, Ha KOTOPOI CTPOMJIACH BCA T€OMETPHA.

2. VYxe Ommkaitmue noromkn EBkinma obpartuiam ocoboe BHEMaHUE
Ha UATHI w3 JaHHbIX EBkjmgom mocrynaroB. OH mpusiiekail K cebe
BHUMAHWE CJIO2KHOCTBIO CBO€H (DOPMYIMPOBKH H JAJIEKO HE IIOJIHOM Ode-
BUJIHOCTBIO. DTa HEOYEBUIHOCTH BBI3BAJA CTPEMJIEHHWE TaK WU WHAYE
JIOKA3aTh CIIPABEJINBOCTD IMOCTYJIATA, T. €. BRIBECTH €0 U3 OCTAJIbHBIX, HE
BO30Y2KIAIOIMMUX COMHEHNN UCTUH. 11oNBITKY 1aTh T0KA3aTEIbCTBO IIATOrO
nocrynaTa nponokaauck B Tederme 2000 seT, HO He MpUBeJH U, KaK

*) IpuHIUNUATIHHON DA3HUIBI MEXK/Y TEMH U JPYTUMU EBKJINJ He yKa3bIBaeT, HO C
MOCTYJIATAMHU OH OOBIYHO CBS3BIBAET yTBEPIKJIEHHE O BO3MOXKHOCTH BBIMIOJIHUTE TO WJIU
WHOE IIOCTPOEHUE.
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OKAa3aJI0Ch BIIOCJIEICTBUM, HE MOIJVIM [IPUBECTH K IIOJIOXKUTEIHHOMY pe-
3yJIbTATy. ¥YIABAJIOCH JIAIIH 3aMEHUTH IIOCTYJIAT JPYTHM IIPEJIOKEHIEM,
€My PaBHOCHJIBHBIM, HO CTOJIb YK€ HEOYEBU/IHBIM W HE BBHITEKABIIAM W3
OCTAJIBHBIX T€OMETPUIECKUX AKCUOM U IOCTYJIATOB.

Jlerko moka3arh, 4TO mocTysiaT EBKIINA PABHOCHIIEH yTBEPKIEHHUIO,
4TO B JAHHOU IJIOCKOCTHU Yepe3 KaxKIAyI0 TOUKY K KarKJI0U IpaMoil MOXKHO
TIPOBECTH E€MHCTBEHHYIO TPAMYIO, €ff MapaiesbHYyl (T.e. He Tepece-
KAy MaHHOH). JlefiCTBUTEIhHO, €CJM TPUHATH ITO TOJIOKEHUE KaK
aKCHOMY, TO W3 TEOPEM, JIOKA3aHHBIX B ILJIAHNMETDHUU, HEIOCPE/ICTBEH-
HO BBITEKAeT MOCTYJAT EBKIWIA. DTO IPEUIOKEHUE O €IUHCTBEHHOCTH
MapaJUIeSIbHON NPAMOl W NPUHUMAETCH OOBIYHO KAK AKCHOMa BMECTO
nocrynata Ekimaa (Kak 3To cresaHO B HAcTosimed kuure). JIpyrum
IIPEe/UTOKEHNEM, PABHOCHIIBHBIM TIOCTYJ1aTy EBKINIa, SBISETCS TEOpeMa
0 CyMMe YIJIOB TPEYTOJIbHUKA.

Vcwiinsi TeOMETPOB B TE€YEHHUE Psifia BEKOB OBIJIM HAIIPABJIEHBI HA TO,
9TO0BI T0KA3aTh WJIM CaMbIil mocTysaT EBKIINIa, UIu TpeJIOKEHNE, eMy
paBHOCWIbHOE. IlpuBeseM 37ech i WLIIOCTPAIUU HECKOJIBKO TaKUX
JI0KA3aTeJIbCTB.

HokasarteabcTBo IIpokaa (V B. mameii sper). Bosbmem Ha
JIAHHOH IIJIOCKOCTH IPsAMYTo @ 1 To4Ky A BHe ee (puc. 156). Onycrum u3 A
nepueHuKyaap A B Ha IpaMyIo a U B TOUYKe A BOCCTABUM MEPIIEHIUKYIIAD
AC x npamoit AB. Ilpsivmbre a u AC' He mepecekarTCs, WHaY€e U3 TOYKU
HX [epecevennsi ObLIO ObI OIYINEHO Ha NpsiMyto A B 1Ba 1epIieH IuKyJIsIpa.
Ilycts Temepn yepe3 A mposesena eme Kakas-aubo npamas AD. TIpokn
OKA3bIBAET, YTO OHA JOJKHA BCTPETUTHCH C PsAMOit a. BoT ero mokasa-
TEJILCTBO.

A C
D

Puc. 156

Byem BoCCTaBIATH MEPIEHIUKYIAPHI K TPAMOt A B 1 IpO/I0/IKaTh X
1o nepecevenns ¢ npamoit AD. Tlo Mepe yajieHus OCHOBAHUS TIE€PIIEH U~
KyJigpa oT Touku A ero jymHa Gy1eT pacTu, U Ipu JOCTATOYHOM Y/IAJeHUN
or Touku A OHa craHeT GOJIBIIE PACCTOSAHUS MEXK]y MapaJjileIbHBIMU
npambivu ¢ u AC. CoorsercrBytomume Touku mnpamoit AD okaxKyTcs,
TaKIM 00Pa30M, JIEXKAIUMH 10 APYTYI CTOPOHY IPAMOIL @, T.€. IpAMasd
AD uepefifier ¢ OHON CTOPOHBI @ HA APYLYI0. A 3TO MOXKET CJIyYUThCH
TOJIBKO, €CJIM OHA IIepecedeT IPSMYyI0 a. B 9TOM CBOeM 10Ka3aTeIhCTBE
IIpoks ommpaercs HA TO IOJIOXKEHHUE, YTO PACCTOSHIE TOYEK OFHON W3
IBYX TAPAJIIEJIbHBIX IIPSIMBIX OT JPYTOil HE MOXKET OecipeiesibHO BO3pac-
taTb. Ho 9T0 110/102k€HIE CAMO €CTh HEKOTOPBIH IIOCTYJIAT, PABHOCUJIBHBIN
noctysnary EBkimaa.



316 JOIIOJIHEHNE

TIpuBeiem erre mpuMep MOMIBITKH J0KA3aTEIHCTBA TEOPEMBI O CyMMe
YIJIOB TPEYTOJIbHUKA 63 MOMOIY CBONCTB MapajuleJbHBIX MPAMBIX. DTO
JI0KA3aTeIbCTBO OTHOCHUTCH yKe K XIX B. U IPUHAJJIEKUT IIPOPECCOPY
Terrurrenckoro yamsepcurera Thibaut (Tu6o).

ITycte man AABC (puc. 157). Tlpo-
nokuMm croporny C'A 3a Touky A, cro-
pory AB 3a Touky B u cropony BC 3a
rouky C. TokaxkeM, 9To 06pa3oBaBIIuecs
BHEIITHUE YTJIbl COCTABJIAIOT B cymme 4d.
Bparmaem npsamyo AC okoso Touku A Ha
BesimuuHy BHermHero yriia A. Tlocse atoro

< C IOBOPOTa OHA COBIAeT ¢ mpamoit AB.
B Bpamaem nasee 9Ty npsMyio OKOJIO TOY-
ku B or ee HOBOrO IIOJIOZKCHHUA Ha BEJIM-
YMHYy BHEIIHero yria B; mocsie moBopoTa
Puc. 157

ona cosmajaer ¢ npamoit BC. Bparmaem
Tereph Ty UpsAMyo okoJo Touku C oT ee
IIOCJIeTHETO TI0JIOXKeHN s Ha BejimanHy BHemrHero yria C. Ilocie atux Tpex
MIOBOPOTOB TIpsiMasi BEPHETCH B UCXoiHoe mojoxkenue. CiiesoBaTeIbHO, B
00ITIell CJI0XKHOCTH OHA IIOBEPHETCS HA MOJHBLIA yroJj, T.e. Ha 4d, HO Tpu
€e TI0BOPOTa COCTOSUIM W3 ITOBOPOTOB HA BEJIUYUHBI TPEX BHEIIHUX yIJIOB
TpeyrosbHUKa. Ciie/IoBaTeIbHO, CYMMa 3TUX BHEITHUX yTiioB paBaa 4d. Ho
CyMMa U BHEIIHUX, 1 BHYTPEHHUX yTJIOB TPEYTOJbHUKA, OYEBUJIHO, DABHA
6d. CienoBaTesibHO, CyMMa €ro BHYTPEHHUX yTJIOB paBHa 6d — 4d = 2d.

B srom mokazaresscrBe Tubo mpPOW3BOIAMI TPH IIOBOPOTA IPAMOMN
OKOJIO PA3JUYHBIX TOYEK M MOJUYAJIUBO IIPEJITOJIArajl, YTO TAKOEe
BpaIlleHre PABHOCUJIBLHO IIOJIHOMY IIOBOPOTY OKOJIO O JHOT O IEHTPA,
KOIJIa IIPsSiMast OMUCHIBAET TIOJTHBIN YroJl.

Takoe mpesmoIoKeHne CaMO COCTABIISIET HEKOTOpoe Jomytenue. 1lo-
IPOOHOE M3y4YeHUE ITOrO JOIMYINEHNs TOKA3bIBAET, 9YTO OHO PABHOCUJIBHO
noctysnary EBkimma. Mbr He OyzeM npuBOAUTh APYTUX MOIBITOK JTOKA3a-
TEJILCTBA IIATOrO MOCTYJIATA.

HecMorpsi Ha MHOrOYHC/IEHHBIE HEYJ@YU IOJYYUTh CTPOrOe JIOKA3a-
TEJIbCTBO TOCTyJIaTa EBKIIM/A, TONBITKA €ro JOKA3aTejbCTBA HE IIpe-
KPAIlAJIUCh, ¥ IPUYUHON STOr0 ObLIa MOJHAS yOEXKIEHHOCTh reOMeTPOB
B HEBO3MOXKHOCTH 000#ITHCH 6€3 HEero Ipu MOCTPOEHUU IeOMETPUH.

3. B mepBoii nosoBure XIX B. reHHaJbHBIN PYCCKAM MaTEMATHK, IPO-
deccop Kazanckoro yausepcurera Hukosait Isanosruy JlobaueBckuil BbI-
CKa3aJI CMEJIYIO MBIC/Ib, 9YTO TOCTyJIaT EBK/INIa He SBJIS€TCS JIOTHYeCKUM
CJIEJICTBHEM OCTAJIbHBIX AKCHOM TeOMETPUM ¥ IMOTOMY HE MOXKET OBITh
JI0Ka3aH, U 9TO MPUHSTHE 3TOr0 MOCTYJIATAa HE SIBJISETCS HEOOXOIMMBIM
IIJIsl IOCTPOEHUSI T€OMETPUM.

B moarBepkjeHue CBOEH MBICIM OH IMOCTPOUJ HOBYI) T€OMETPHIO,
B KOTOPOU mocryiar EBkimmga ObUI 3aMEHEH JPYrUM IIPEJJIOKEHUEM, a
MMEHHO, 4TO Yepe3 JAHHYI0 TOYKY B JIAHHON IIOCKOCTU MOYKHO ITPOBECTH
6GeCYnCIEHHOe MHOYXKECTBO TPAMBIX, He TEPECEKAOTTNX JAaHHOM.
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IIpemyioxkenns 9TOi reOMETPUN CYNIECTBEHHO OTIMYAJIACH OT TEOPEM
reoMeTpun JBKJIUa. Tak, CyMMa yriioB TPEYTOJbHIKA OKA3aJIaCh MEHbIIe
IBYX IIPSIMBIX YIJIOB, K TEOPEMAaM O PABEHCTBE TPEYTOJbLHUKOB IIPUCOE/ U~
HIWIACh HOBas: «TDEyroJIbHUKYM PaBHBI, KOTJ@ TPU yIVIAa OHOTO DPABHBI
TPEM yIjIaM [pyroro». B 3Toit reomerpun, Cire[0BATEIHHO, HE CYIIECTBYET
TPEYrOJIbHUKOB IIOJIOOHBIX W HEPABHBIX MEXKJLy CODOIA.

TlepBBiit fOKA O CO3MAHHON WM HOBOM reomerpuu JlobadeBcKuii
crenmaa B 1826 . Men JlobadeBckoro OBIIM B BBICITEH CTEIIEHW HOBBIMUI
u HeOXKMaHHbIMU. HecMOTpsi Ha BCIO HEIPUBBIYHOCTH TAKWX IIPE/JIOXKE-
HUl HOBOII TreoMeTpuu, OHa MMeJja TaKylo »Ke CTPOWHYIO U 3aKOHYEHHYIO
dopmy, kak u reomerpua EBkimma. Brocaencrsunm eit Ob110 1aHO Ha3Ba-
HHe HeeBKJUAO0BOMN reomerpuu. OJHOBDEMEHHO C €€ OTKPBITHEM
BO3HHUK BOIIPOC: KaKasd K€ €OMETPHS HMEET MECTO B JIeHCTBUTEHHOM
MaTepUAJHFHOM MHDPE W KAKOW reOMeTPHell CJIeyeT IIOIb30BATHCH IIPU
peiteHuU POOJIEMBI [IPUKJIAJHOIO 3HAHUS — (U3NKHA, AaCTPOHOMUU W
ap.?7 JlobayeBCKMil TBITAJICA PEIIUTH ITOT BOIPOC ONBITHBIM IIyTEM —
ACTPOHOMUYECKUMU HAOJIFO/IEHUSMU.

Ho pemurs 3TOT BOIPOC CTOJB TPOCTHIMU CPEIACTBAMHU OKA3aJI0Ch
HEBO3MOXKHBIM. /]€J10 B TOM, 9TO HAIIN IPOCTPAHCTBEHHBIE BOCIIPUATHAA HE
06J1a/1a10T aOCOIIOTHON TOYHOCTBHIO U JIUIIL MPUOIU3UTETBHO OTPAKAIOT
IIPOCTPAHCTBEHHBIE OTHOIIEHUS] MATEPUAIBHOIO MUPA.

Teomerpua Eskiimma BeIpocia m3 HAOIIOIEHHN HAJ MATEPUATHHBIM
MHPOM H TIOTOMY € OOJIBIIIOI TOYHOCTHIO OTPAXKAET CYIIECTBYIOIINE B HEM
B3alMOOTHOIIICHNd, IO KpaliHell Mepe B UX IIPOCTEUIINX NPOABJICHUAX.
B cumy sroro ombiThl JlobadueBCKOro He 1AM MCYEPIIBIBAIOIIETO OTBETA
Ha TIOCTABJIEHHBIN BOIPOC: OHW HE OOHAPYXKUJIA 3aMETHBIX OTKJIOHEHWi
OT TOTrO0, 4TO JaBaJja reoMerpus EBKIUIa, HO U HE yCTAHOBUJIM abCOJIFOT-
HOT'O COBIIQJIEHUS IIPEJIOKEHUN ITOM T€OMETPHUH C IIPOCTPAHCTBEHHBIMUI
B3aUMOOTHOITIEHUSIMU MaTE€PUAJBHOIO MUDA.

OTKpBITHE HEEBKJIAIOBOM I€OMETPHH ITPOU3BEJIO TUIyDOKUE U3MEHEHUS
B co3HaHuu reomMerpoB. Cambiit (hakT CyIiecTBOBaHUs CTPOWHOI W HEITPO-
TUBOPEYMBON HEEBKJIMJIOBOM IeOMETPUHU IIOJIPhIBAJl BEKOBOE JI0BEpHE K
HATJISITHOCTH» U «OYE€BUIHOCTH», PYKOBOJIUBIIIAM MBICJIBIO JIDEBHUX I€O0-
MeTpoB. MHOrOBEKOBOI aHAJIA3 IISITOrO ITOCTYJIATa PACIIATA YCTOU IIEP-
BUYHBIX I'€OMETPUYECKUX [IPEJICTABJICHNI, HA KOTOPHIX IOKOUJIACH F€OMET-
pusi EBryimyia. OH BCKpBLI riiyOOKME 3aBUCHUMOCTH MEXKJIy OT/IEJbHBIMH,
Ka3aBIIUMUCHA NAJEKUMU OHUA OT APYIUX IeOMeTPHIecKAMu (DAKTaMU U
IIPEJICTABUJI B HOBOM CBETE IIPOCTPAHCTBEHHBIE B3aMMOOTHOIIIEHUs] MaTe-
puassaoro Mupa. Ilostomy cucrema akcuom m ompezesenuit EBkimma
Kak 0a3a JjIg IOCTPOEHNS FeOMETPHH CTaJIa y2Ke HeJ0CTaTOYHOU. B cBere
HOBBIX WJIEH €ro OIpeJie/IeHUsl U AKCUOMbI OOHAPYKUJIU HEJIOCTATOIHY IO
IIOJIHOTY W HE MOIJIM YK€ OTBEYaTh BO3POCIIAM TPEOOBAHUSIM HAYYIHOM
CTPOTOCTH.

Takoe, HampuMep, oIpejiejieHNe, KAK «JIUHUS €CTh JInHa 0e3 mupu-
HBI», HE MOIJIO YK€ y/I0BJIETBOPUTH M€OMETPOB, TAK KAK B X COSHAHUH Ca-
MU TIOHSITHS JIJINHBI U IIIUPUHBL YK€ YTPATUIN TOT XapaKTep abCOJFOTHOMN
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SICHOCTH ¥ TTEPBOHAYAJIBHOCTH, KOTOPBII OHM UMeJIH BO BpeMeHa EBKina.
st reOMeTPOB HOBOTO BPEMEHU MHOTHE OIIPe iesieHns EBKIIIIa He nMen
cuiibl 6€3 HEKOTOPBIX JIOIOJIHUTEBHBIX TPEIIIOJIOKEHN, KOTOPBIE SBHO
He BBICKA3BIBAJINCH, HO MOJIYAJABO W HE3AMETHO IIPUHUMAJIUCH CO3HAHU-
eM JIPEeBHHX TreoMerpoB. VHade TPYIHO OOBICHUTDH, [TOYEMY, HAIIPUMED,
ompejiesieEne 4 HeJib3s TPUMEHUTH K OKPY>KHOCTU U OIpejiejieHne 7 —
K IIOBEPXHOCTH KPYIJIOrO ITMJINHAPA WU KOHYCA.

TpeboBanne 60sbIITEN TTOJTHOTHI T€OMETPUIECKUX OLIPEEIEHIN 1 AKCH-
OM IIPUBEJIO K TOMY, 4TO B KOHITe XX B. ObLIa 1MOCTaBjIeHa 3371a49a 0OIIero
MePecMOTPa W YTOYHEHUN BCEll aKCHOMATHYECKONW 6a3bl reOMeTpHH. DTH
paboThl MpUBEIU K CO3/AHUI0 HOBOU AKCHOMATHKHM T€OMETDPHU, BIIOJIHE
OTBEYaIOIIell COBPEMEHHBIM TPEOOBAHUSIM MAaTEMATUIECKON CTPOrOCTH.

Huke MBI JaeM KpaTKoe W3JI0’KEHHE COBPEMEHHOTO COCTOSTHUS ITOrO
BOIIPOCA.

4. Tlpexjie BCEro MOCTaBUM BOIIPOC 00 OIPEJIEJIEHNN OCHOBHBIX I'€0-
MeTPUYIECKUX 00pa30B: TOYKA, IpsiMas JUHUS U ILUIOCKOCTb. 3aMETHM,
YTO OUPEIE/INTh KAaKOe-HUOy/h IOHSITHE — 3HAYUT BBIPA3UTH €ro de-
pe3 MOHATHS, PAHEE yXKe yCTaHOBJIEHHbIe. Fc/in e ucKaTh OIpejiesieHne
MpocCTeH Il U X HOHATHI, TO /10 Hen3DeKHO CBEeIeTCs JIUIID K 3aMeHe
OJIHOT'O TEPMWHA, J[PYTUM, B CBOIO 04epe/ib TpebyromuM onpeesieHus. Tak
u 661710 y EBKIMIA, KOTOPBIN TIOHATHE «JIMHUY OIPEJIEIU YePe3 TOHATHIE
«JIJIMHBI» WA «TPAHUIIBI», & 9TU TOCJIEHUE HE OMPEeIeIsI.

IlosToMy MOXKHO C camMoro Hadaja He WCKATh OLPEIESIEHUs IIPOCTel-
IMIAX TeOMETPUYECKUX IMOHSATUN, a IUPUHATH WX 33 HCXOJHbIE, KOTODBIE
HEeJIb3s yKe BBIPA3UTh 4Yepe3 MOoHATUs 0ojee mpoctbie. «Toukar, «mps-
Masi» M ILUIOCKOCTb» W IPUHUMAIOTCH 33 TAKWe [E€PBUYHBIE, HEOIIPEIIe-
JIIMbIE M€OMETPUYECKHEe TOHSATHs. 110 OTHOIIEHWIO K HUM yCTAHABJIUBA-
ercs Tiejlasi CUCTEMa OCHOBHBIX TOJIOKEHUHN «aKCHOM», TPUHUMAEMbBIX 33
WCXOJ/IHBIE HEJIOKa3yeMble IoJioKeHus. 1o CyIiecTBy 9TH aKCHOMBI TIPeI-
CTaBJISIIOT COOOM JIUINB T1e1eCO00Pa3Hbie abCTPAKIINY TPOCTPAHCTBEHHBIX
B3aMMOOTHOIIEHUH MaTepUAJBHOIO MUDA.

Msb1 puBejieM 3/1€Ch Ty CUCTEMY aKCHOM, KOTOpPas ObLjia JaHa HEMeIl-
kuM MareMaTukoMm ['misbeprom. B 9T0i1 crucreme Bce aKCHOMBI reoMeTpUR
Pa3IesIFIoTCA Ha O TPYIIL.

TlepBasg rpytma akCMOM — «QKCHUOMbI CO€AUHEHUsI». AKCHOMBI 3TON
PYIIBI UMEIOT TEJIBI0 YCTAHOBUTH T€ B3ANMOOTHOITEHUS MEXKy ITOHATHU-
IMA TOYKA, IPAMasdg U MJOCKOCT b, KOTOPbIE OOBITHO XapaKTe-
PHU3YIOTCS CJIOBAMU: «IIPSIMasi IIPOXOJUT YePe3 TOUKY», «TOUYKA JIEXKUT HA
IPsiMO#l WJIM HA, IIOCKOCTH» W T. 1. DTa I'PYIIA COCTOUT U3 CJIEYIONIUX
AKCHOM:

1. Jlee mouku onpedeasrom eQUHCTNEEHHYIO NPOTOOAULYIO “epe3 HUL
NPAMYIO.

2. Ha waotcdotli npamoti aesicum ne menee 06YT MONEK; CYULECmMeyom
no Kpatinet Mepe MPU MOUKU, HE AEHCAUWUE HA 00HOT NPAMOT.
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3. Uepes mpu mouku, He aedcauwjue Ha 00HOU NPAMOT, NPOTodum
eduncmeennas naockocms. B xaocdot naockocmu aesrcum no xpat-
Hel mepe 00Ha MouKa.

4. Ecau dee mouku npamoti Aurul aAedxcam 6 0anHot NAOCKOCU, Mo
U 8ce Mmoury Imol npamotl aexcam 6 mol dHce NAOCKOCTU.

5. Ecau dse naockocmu umerom o0ny obwyro mouky, mo onu uMeom
U eue no Kpatineld mepe 00y 06wy MoyuKy.

6. Cywecmeyem no xpatinell Mepe Hemvipe MOYKU, HE AEHCAULUE 6
0010t naockocmu.

IIpu mepBoM B3rUIe HA TH AKCHOMBI HEKOTOPBIE U3 HHUX MOLYT
IIOKA3aThCA WU HEJIOCTATOYHBIMU, WU BOOOINE HEHyXKHbIMH. Tak, ak-
croMa 2 Kak ObI IIPOTUBOPEYUT OOBIYTHOMY IIPEICTABIIEHUIO O IPSMOM, Ha
KOTOPO#l MBI MBICJIUM OeCcYncjieHHOe MHOXKeCTBO Touek. Ho He ciemyer
3abbIBaTh, YTO TOYKM WM IIPSIMbI€ BBEJEHBI y HAC KAK I[I€DBUYHbBIC, HE
3aBHCAINUE OHO OT Jpyroro moHaTws. OHU MOLYT CyIECTBOBATH pa3-
nenbHO. [1o3TOMY, KOr/ZIa MBI TOBOPIJIN, YTO TOYKA JIEXKUAT HA IIPSIMOM WiIu
4YTO MpsiMast MIPOXOJUT Yepe3 TOYKY, Mbl IPUIUCHIBAJIA TOYKE W IIPSIMOM
CITOCOOHOCTDH HAXOJUTHCA MEXK/Iy CODOIl B HEKOTOPOM B3aMMOOTHOIIIEHUH.
YT068I sicHEE TIPE/ICTABATH cebe TaKOe Pa3/esIbHOE CYIeCTBOBAHNE TOYEK,
MPSIMBIX W TIJIOCKOCTEH ¥ B3aMMOOTHOIIEHUSI MEXK]ly HUMH, OygeM ux
IIPE/ICTABIATH cebe B BU/€ KOHKPETHBIX (PU3NIECKUX IPEIMETOB. 1OYKH
OyzeM IpeJCTaBisaTh cebe B BUJIe TOPOIINH KAKOW-HUOY/Ib OIPE IeI€HHOM
BEJIMYMHBL. JTU TOPOIIUHBI OYIEM IIPEIIOJaraTh Mapoodpas3Hoil (GopMbI
W JIOCTATOYHO MATKAMHU (HAmpuMmep, pasGyXImMMu B BOJE), 9TOOBI WX
MOXKHO OBLIO IIPOKAJIBIBATH TOHKMMU UIJIAME U Pe3aTh Ha JacTu. IIpsivbie
JMHUE OyJIleM TpeCTaB/ISTh B BHUJE OYEHb TOHKUX CTAJbHBIX HUIOJIOK,
a IUIOCKOCTM — B BUJIE CTOJIb K€ TOHKWX IuracTuHoK. CHavyasa >tu
IUIACTUHKY, WIJIBI U TOPOIIUHBI IIPEJICTAB/IsieM cebe HUYEeM He CBS3aH-
HBIMU W J[aXKe HAXOMLAIIUMUCS B Pa3HBIX MECTaX: B OIHOM MeCTe —
Kyd4Ka ropoxa, B JPyIOM — IpPyJa CTAJBHBIX WIJI, B TPEThEM — Ia4YKa
CJIOJKEHHBIX ILUIACTUHOK. HadHeM Termeph HOIYUHSATH UX TE€M YCJIOBUSIM,
KOTODBIE COJIEPXKATCS B HAIMX aKCHOMaX. Mbl Oy/1eM CUuTaTh, 9TO TOYKA
JIEXKAT HA TPAMOI, €C/IM WIVIa HPOKAJBIBAET TOPOINMHY WJIA XOTH OBI
YACTUYHO BXOJIUT B Hee. Byem cumrarh, 4TO TOYKA JIEKUT HA IIJIOCKOCTH,
€CJIM TOHKAsl IJIACTUHKA PEXKEeT FOPOIIUHY IIOI0JIaM WU JIUIh HA[PE3aeT
roporuay. HakoHrerr, 6yzeM CIuTaTh, YTO UpsSMasi JIEXKUT HA IJIOCKOCTH,
€CJIM TOHKAs UIJIA CJIYyXKHUT KPAEM ILUIACTUHKU, T.€. €CJIA U [IPUJIEraeT
Ha BCEM IPOTSKEHWM K KPAalo IJIACTUHKH, HE BBIJABAsiCb OT HEEe HU B TY,
HU B JIPYTYIO0 CTOPOHY. UTO 03HAYAIOT ITPU STUX yCI0BUSX akcuoMbl! OHu
TPebyIoT, 4TOOBI HAIMU TOPOIIWHBI, WUIJIBI W IJIACTUHKHA IIPUHSIIA TAKOEe
PACIOJIOKEHNE B IIPOCTPAHCTBE, YTOOBI KAXKJIBIE J[BE T'OPOIIMHBI OBIIN
IIPOKOJIOTHI 110 KpaifHell Mepe OJHOI WIVIONH W/ HAaHU3aHBbI Ha OJHY UIVIY
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(akcmoma 1); KaxKaas UriIa MPOKAJIBIBAJIA HE MEHee JByX FOPOIIHH (aKCHo-
Ma 2); KaxKple TP FOPOIIUHBI GBI PA3PE3aHbl (MM HAJAPE3AHbI) OJHON
IJIACTUHKOM W 94TOOBI Kazkjas INIACTUHKA HaJpe3aJia o KpaliHeil mepe
OfIHY TOpOMWHY (aKCHOMa 3); €CJIM JBe TOPOITUHBI, HAHW3AHHBIE HA OITHY
WIJIy, HAaJApPe3aTh HEKOTOPON ILUIACTUHKOW, TO M BCE APYTH€ TOPOIIMHBI,
KOTOPBIE MOI'yT OKa3aThCsl HAHU3aHHBIMU HA TY XK€ UIJTy, HaJ[PE3bIBAJIN ObI
TOH ke TIACTHHKOH (akcmoma 4); ecim 1Be TUTACTVHKHA HAJAPe3aioT OJTHY,
¥ Ty K€ TODOIIWHY, TO OHH Hajpe3aju Obl 110 KpaiiHell Mepe elie OaHY
roporuHy (akcuoMa 5); MMEIoTCst 110 KpaifHell Mepe 4YeThIpe TOPOIINHBI,
He pa3pe3aHHbIC (M He HAJAPE3aHHBIE) OMHON W TOH »Ke IUIACTHHKOH (ak-
cnoma 6). TakuM yCJTOBHSIM JIOJIZKHBI Y/IOBJIETBOPATH HAIMW TOPOIIHHEI,
WIJIbI U IJIACTUHKY. V TaKyr KOMOWHAIIAIO T'OPOIIWH, UIJI U ILIACTUHOK
HETPYIHO IOCTPOUTH. JlefCTBUTESFHO, OTIEINM OT HAYKU ILUIACTAHOK
gerbipe wiacTuHK. OOpekeM WX MO KpasiM Tak, 9TOObI KaxKjias U3 HUX
npuHsia HGopMy PAaBHOCTOPOHHETO TPEYIOJbLHUKA OIIPE/IEJIEHHOIO Pa3Me-
pa. U3 rpyasr ura Bo3bMmeM 6 mIiTyK u 00JIOMaeM MX KOHITBI TakK, 9TOOBI
BC€e UIJIbI CTAJIM OJHOHN JJIMHBI, PABHOII CTOPOHE TPEYTOJIbHON INIACTUHKU.
Bosbmem j1asiee 4 ropoIuHBL U COCTABUM CJIELYIONTYI0 burypy: u3 4 mia-
CTHHOK COCTaBUM IIPABUJIBHBIN TETPAdP; B IA3bl MEXK/1y IIPUJIETAONIMA
KpasiMU ILUIACTAHOK BJIOYXKUM HUIJIbI, & HA BEPIIMHAX TETPAAPA [IOMECTUM
TOPOITMHBI TaK, YTOOBI IJIACTAHKA UX HAJPE3aJId, & ULJIbl IPOKAJIBIBAJIA.
s 9TO# COBOKYIIHOCTH TOPOIIMH, WIVI ¥ ILNIACTHHOK Y/IOBJIETBOPAITCH
BCe IIOCTABJIEHHBIE BbINIe TPEOOBAHUS, T. €. BCE HAIM AKCAOMBI.

W3 sToro mpuMepa BUJIHO,9TO MHOXKECTBO TOYEK, IIPSIMBIX U IJIOCKO-
CTeil, yI0BJIETBOPHAONINX aAKCUOMaM 1-# IPyIIbl, MOXKeT OBITH KOHEIHBIM.
B namem nmpumepe Mbl uMeeM Bcero 4 To4Ukm, 6 IpAMBIX U 4 TIJIOCKOCTH.

Bropast rpynmna akcmoM — «aKCHOMBI MOPSAKAa» — UMEET IIeJIbI0
B OTYeT/INBO# (popMe BBICKA3ATH T€ IIOJIOKEHMS, HA KOTODPHIE MBI OIIHU-
paeMcsi, KOrJa TOBOPUM O TOM WJIA WHOM IIOPSIJIKE PACIIOJIOXKEHUS TOYEK
Ha IPSMON M HA IJIOCKOCTU. [JIABHBIM IIOHSTHEM 3JI€Ch SIBJISETCS PACIIO-
JIO’KEHWE Ha MIPSMON OMHOU TOYKM MEXKIy AByMs apyrumu. Jlormaeckoe
COJIEPXKAHUE ITOrO ITOHATUS ¥ YCTAHABINBAETCS AKCHOMAMU ITOH I'PYIIIIBI.
OHa cOCTOUT W3 CJIE/IYIONIUX AKCHOM:

1. Ecau B aesrcum meotcdy A u C, mo A, B u C' — pasauunvie movwku
npamot, u B aescum maxoice meocdy C u A.

2. Mpu dannvix dsyx moywkaxr A u B na npamoti aunuyu na net cyuie-
cmeyem no kpatineti mepe odna mowka C maxas, wmo B aescum
meocdy A u C.

3. Uz mpex dannuix mouex na npamol we bosee wem 00HA AEAHCUM
Mmeotcly 08YMmsa OpY2uMu.

4. Ecau 6 dannoli naockocmu danve mpeyeoavhux ABC u waxas-
AUBO NPAMAA G, HE MPOTOOAULAA HU “epe3 00HY U3 €20 8ePWUM U
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nepecexarowas ompesox AB, mo ona HenpemerHo Nepecevem uAy
ompesox BC, uau ompesox AC.

DTHU aKCHOMBI TIPETbSABIISAIOT K HAIIUM TOYKAM, IIPSMBIM U ILIOCKOCTSIM
TpebOBaHUsl, KOTOPBIM OHH JIOJIZKHBI YIOBJIETBOPSATH. 12 COBOKYITHOCTH
rpaHneii, pebep W BEPIIMH TETPA’IPa, KOTOPAs YAOBIETBOPSIA AKCHOMAM
1-# rpynmbl, y»Ke He yJAOBJIETBOPSET HAIAM akcuomMaM. B camom jede,
Ha KaxKJION Haimeil wrje ObLJIM HAHU3AHBI JIUIIb JIBE TOPOIMUHBI, MEXKJLY
TeM KaK BTOpas aKCHMOMa 2-if Tpymmbl TpebyeT, 9ToOBl Ha MPAMOil OBLIO
HE MeHee Tpex TodeK. A Gosiee TOAPOOHBIM aHAN3 MOKA3bIBAET, YTO HA
KaXkK/J[0U IPSAMOIL JIOJIPKHO JIe’KaTh OECIMCIEHHOE MHOYKECTBO TOYEK U ITO
akcrmoMaMm 2-i u 1-if rpymi, BMecTe B3ATHIM, MOXKET y/IOBJIETBOPSTH JIAITH
GECKOHEYHOE MHOXKECTBO TOYEK, MIPAMBIX M IUIOCKOCTER") .

Tperbst rpyima akCHOM — «aKCHOMBI KOHI'PYYHTHOCTH» — HMEET
[IEJIbI0 YCTAHOBUTH OCHOBHBIE ITPEJIJIOYKEHNsI O PABEHCTBE OTPE3KOB W yT-
JIOB.

OHa coepXKuT CJIeyIue aKCHOMBI:

1. Ha 410601 npamoti om 10601 €€ MOUKU MOHCHO OTAOHCUITID OMPe-
30%, pasHbil 0aHHOMY.

2. /Jlea ompeska, pasHvle mpemvemy, pashov. Mexcdy cobod.

3. IIycmv A, B, C — mowku 0dnoti npamot u Ay, By, C1 — maxorce
mouky 00not npamoti u AB = A1B1, BC = B,Cy; ecau ompesku
AB u BC, a maxoce A1By u B1C1 ne umerom obwux movex, mo
AC = A,C,.

4. Om a1060t mouku 0aHHOT NPAMOT NO JAHHYIO €€ CMOPOHY MOAHCHO
nocmpoums 00uH U MOALKO 00UH Y20, PAGHBIT 0AHHOMY; KaHCIbLT
Y204 paseH camomy cebe.

5. Ecau 6 dsyx mpeyzoavnuraxr ABC u A1 B1C1 cmopons AB = A1 By,
AC = A101 u ZBAC = ABlAlCl, mo ZABC = lAlBlcl.

Ciaemyer obparuTh BHIMAHUE HA IOCJIEIHIO AKCHOMY.

B yuebHuKax reomMeTpum 3Ta aKCHMOMAa €CTh CJIEJCTBUE BTOPOTO CJIy-
Jasd PaBEHCTBA TPEYrOJHbHUKOB. HO caMO 3TO paBEHCTBO TPEYTOJIBHUKOB
JIOKa3bIBAETC IyTEM HAJIOXKEHWUS U, CJIEI0OBATEIBHO, TPE/III0JAraeT BO3-
MOXKHOCTh TIepeMeIeHns (BUryp; TAKOe MEPEMEINEHUE CaMO COCTABJISET
HEKOTOPYIO HOBYIO aKCHOMY, U IIDUTOM HE BKJIIOYEHHYIO B HaIIly CUCTEMY.
HOSTOMy IpeaJIOZKECHUEe 5 U IIPUXOJUTCA IPUHUMATH KaK HOBYIO aKCUOMY.
TTonn3oBanme €10 3aMeHsAET TPUMEHEHUE B T€OMETPUU METOJIa MePeMeIe-
Hua buryp.

YeTBepTyto rpyIily aKCUOM COCTABJIAET OJIHA — «aKCHMOMa O ImapaJi-
JIeJIbHBbIE TPAMBIX». 1Ipr 3TOM BO3MOXXHOCTH CyIIECTBOBAHUS IAPAJ-
JICJIBHBIX IIPAMBIX JOKa3bIBaACTCA 663 IIOMOIIIA HOBBIX aKCHOM. A ToToOMYy

*) JokazareabCTBO 3TOr0 haKTa BEHIXOJUT H3 PAMOK HACTOSIIEH KHHUTH
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Puc. 158

akcrmoMa TpebyeT JIUINb €IMHCTBEHHOCTH MapaJuIeIbHON MPAMOil: wepes
darny1o mouky 6 daHHOUT NAOCKOCTNU MOIHCHO Nposecu He Hoaee 00HOT
npamot, ne nepecexarouietc dannot. O6 ITOi akCHMOMe MbI yKe TOBODU-
sz Bbime. HakoHer, IATYIO ¥ TOCJIETHIO TPYIILY aKCHOM COCTABJISIOT
«aKCUOMBI HEIMMPEPBIBHOCTU». DTa TPYTIIa COCTOUT U3 JIBYX AKCUOM:

1. Akcuoma Apxumena. Fcau AB u CD — dsea npoussosvHbir
ompeska, mo na npamoti AB cywecmeyem pad mouex Ay, Aa, As, ..., An
maxux, wmo AA; = A1Ay = AsA3 = ... = A,_14, = CD u wmo B
6ydem aesrcamov meocdy A, 1 u A, (puc. 158).

2. Akcuoma JIMHEWHON MOJMHOTBI. TouKUu NPAMOT AuHUU 06pA3YyOMm
CUCTNEMY MOYER, KOMOPYIO HEAb3A OOTMONHUMD HOBBMU MOYKAMU, KOMO-
PBLE MOHCHO ObLAO Obl CHUMAND NPUHAOAEHCAUUMY TOT dHce NPamotl, be3
HAPYWEHUA PAHEE YCTNAHOBAECHHHT AKCUOM) .

Cosiepanre TEpBON M3 3TUX aKCHOM — aKCUOMBI Apxumena — 10-
CTATOYHO SICHO: aKCHOMa Tpebyer, YTOObI KayKJ0¥W TOYKU MPAMOM, Kak
OBbI JTAJIEKO OHA HU ObLIa HaMedeHa, MOYKHO OBIIO JIOCTUTATh C TOMOIIBIO
KOHEYHOI'O YUCJIa PABHBIX IMTArOB W, CJIEI0BATEIBHO, YTOOB MOXKHO OBLIO
M3MEPUTH PACCTOSHIE OT JAHHON TOYKH J0 J1000i To4uky mpamoit. Ilosro-
My 9Ty aKCHOMY W HA3BIBAIOT MHOT/IA AKCHOMON M3MEPEHUS.

TTocMoTpuM, B 9€M CYIIHOCTH AKCUOMBI JIMHEHHOM TIOJTHOTHL. Y dainuecs
3HAOT U3 KypPCa ajarebpbl, 9TO eCJIU HA YUCIOBOM OCH ITIOCTPOUTH BCE TOUKHU
C PpanuOHAJBHBIMK abCIECCAMU, TO STHM HE HWCYEPIATCS BCE TOYKHU
PAMOI; TpsiMad He 6y1eT CILIONTH 3aII0JTHEHA STUMHU TOIKaMu. TakK, TOUKn
C UPPAIMOHAIBHBIMI A0CIICCAMU €llle He DYy T IIOCTPOEHBI.

Korna BBosisiTCst anrebpandyeckue NpPanoHaIbHbIE YUC/Ia B BUJIE KOP-
HEell BCEBO3MOXKHBIX CTEIEHEH M3 PAIMOHAJIBHBIX YHCE] U KOPHeH ajred-
panvecKuX ypaBHEHUIl C PAIMOHAIBLHBIMYU KOI(DMUIMEHTAMI U CTPOSTCA
COOTBETCTBYOIIE UM TOYKHU HA IHCJIOBON OCH, TO YHCJIOBas OCh 00OTaINa-
€TCs HOBBIMU TOYKAMU C UPPAIMOHAJIBHBIMI abcrmccamu. Ho Ha 9uciioBoit
OCH BCE €Ie OCTAIOTCs IyCThle MEeCTa, TJIe €Ile MOTYT ObITb BCTaBJIEHBI
HOBble TouKu. Tak, To4Yku ¢ abcnuccamu T, Mo, Mg, \/m U T.11. HE OyyT
HAHECEHBI Ha YuC/I0BON ocu. OCh 3aIlOJHUTCA BCSA JIATID MOCJE TOTO, KAaK
Oy/1yT BBEJEHBI BCe JleficTBUTEIbHBIE Yucia. 1locse 9Toro Ha Hell HeJib3st
Oy/leT BCTABUTH HOBYIO TOUKY. Ha Hell y»ke HE OCTAHETCS IYyCTHIX MECT.
Axkcroma mostHOTBI TpebyeT, 9TOOBI MMEHHO 3TUM CBOUCTBOM 00Jajaja
reoMeTpruYecKas IpsiMasi: YTo0bl HA HEl He 0CTaJI0Ch HU OJ[HOTO ILyCTOTO
M€CTa, Ky/Ia MOXKHO OBbLJI0 BCTABUTH HOBYIO TOYKY.

*) Tounee: Ge3 HapylIeHHsl IEPBBIX ABYX AKCHOM COEJUHEHUS, AKCHOM IODSIKA,
[IEPBO aKCHOMBI KOHI'DYSHTHOCTH W aKCHOMbI ApXHMea.
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IIpuasTHE 3TOM AKCHOMBI TIO3BOJIAET CANTATH, IYTO KAXKIOMY JT€ACTBU-
TEJIbHOMY YHCJIy COOTBETCTBYET OIIPeJieJIEHHAas TOYKA Ha IPAMOI IIpU
BLIOpAHHOM HadvaJjie 0TCYeTa abCIUCC U, OOPATHO, KaXK/I0H TOYKE IPAMOI
COOTBETCTBYET OIIPEJIEJIEHHOE JIEMCTBUTEIBHOE YUCJIO.

TakoB mepedeHpb BCEX aKCHMOM, Ha KOTOPBIX 0a3WpyeTcs B HACTOSAIIEE
BpeMs €BKJINJI0Ba IeOMETPUS.

5. Ecaum Temeph mpoBecTH aHAJM3 BCETO KypCa IJEMEHTAPHOU Teo-
METPHH, TO MOXKHO OyJIeT 3aMeTUTh, 9TO IPU BCEX MPOBOJIUMBIX JIOKa-
3aTeJIbCTBAX HE IPUXOAWJIOCH ONMPATHCA HU HAa KaKWe WHBbIE WCXO/IHBIE
TOJIO’KEHHSI, KPOME TeX, KOTOpbIe 3aKJIOYEHbl B JIAHHOI BBIIIE CHCTe-
Me akcroMm. OJIHM U3 3THUX IIOJIOKEHMH, KaK aKCUOMa O IaPaJLIeJbHBIX
¥ HEKOTOPbIE W3 AKCUOM CO€J/IMHEHWUsi, ObLIM BBICKA3aHBI SIBHO, JIPyIHUe
MOJTYAJIMBO CYUTAJIMCH KaK caMo cODOi pasymeromupecs. AKCHOMBI KOH-
TPYIHTHOCTH OBLIN 3aMEeHEHBI TTPEJJTIOXKEHIEM O BO3MOXKHOCTH CBOOOTHOTO
nepeMerenus Guryp B npocrpancrse. Ho camo 310 mnpejjiokeHune, Kak
TIOKa3bIBAET OoJiee TOAPOOHBIN €r0 aHAJIN3, SBIAETCA CJIOKHON aKCHMOMOI,
PaBHOCUJIbHON BCEl COBOKYITHOCTH aKCHOM KOHI'DY3HTHOCTH.



324 TABJINIIA ®YHKITAN

TABJINIIA TPUTOHOMETPNYECKNX ®YHKIINN
dyepe3 KaXX bl rpaayc yriioB ot 0° mo 90°

I‘pa,u;ycm| Cunycsl | Kocunycet | Tanrencer | Koranreuncer |Fpa;(ycm
0 0,00000 1,00000 0,00000 00 90
1 0,01745 0,99985 0,01746 57,28996 89
2 0,03490 0,99939 0,03492 28,63688 88
3 0,05234 0,99863 0,05241 19,08114 87
4 0,06976 0,99756 0,06993 14,30067 86
5 0,08716 0,99619 0,08749 11,43005 85
6 0,10453 0,99452 0,10510 9,51436 84
7 0,12187 0,99255 0,12278 8,14435 83
8 0,13917 0,99027 0,14054 7,11537 82
9 0,15643 0,98769 0,15838 6,31375 81
10 0,17365 0,98481 0,17633 5,67128 80
11 0,19081 0,98163 0,19438 5,14455 79
12 0,20791 0,97815 0,21256 4,70463 78
13 0,22495 0,97437 0,23087 4,33148 77
14 0,24192 0,97030 0,24933 4,01078 76
15 0,25882 0,96593 0,26795 3,73205 75
16 0,27564 0,96126 0,28675 3,48741 74
17 0,29237 0,95630 0,30573 3,27685 73
18 0,30902 0,95106 0,32492 3,07768 72
19 0,32557 0,94552 0,34433 2,90421 71
20 0,34202 0,93969 0,36397 2,74748 70
21 0,35837 0,93358 0,38386 2,60509 69
22 0,37461 0,92718 0,40403 2,47509 68
23 0,39073 0,92050 0,42447 2,35585 67
24 0,40674 0,91355 0,44523 2,24604 66
25 0,42262 0,90631 0,46631 2,14451 65
26 0,43837 0,89879 0,48773 2,05030 64
27 0,45399 0,89101 0,50953 1,96261 63
28 0,46947 0,88295 0,53171 1,88073 62
29 0,48481 0,87462 0,55431 1,80405 61
30 0,50000 0,86603 0,57735 1,73205 60
31 0,51504 0,85717 0,60086 1,66428 59
32 0,52992 0,84805 0,62487 1,60033 58
33 0,54464 0,83867 0,64941 1,53987 57
34 0,55919 0,82904 0,67451 1,48256 56
35 0,57358 0,81915 0,70021 1,42815 55
36 0,58779 0,80902 0,72654 1,37638 54

| Kocunycsr | Cunycst | Koranreucs | Tanrencer |
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I"pa,nycm| Cunycst | Kocunycet | Tanrencer | Koranrencst |Fpa,,zgyc1>1
37 0,60182 0,79864 0,75355 1,32704 53
38 0,61566 0,78801 0,78129 1,27994 52
39 0,62932 0,77715 0,80978 1,23490 51
40 0,64279 0,76604 0,83910 1,19175 50
41 0,65606 0,75471 0,86929 1,15037 49
42 0,66913 0,74314 0,90040 1,11061 48
43 0,68200 0,73135 0,93252 1,07239 47
44 0,69466 0,71134 0,96569 1,03553 46
45 0,70711 0,70711 1,00000 1,00000 45

| Kocunycsr | Cunycet | Koranreucsr | Tanrencer |

HeKOTOpre gucJjia, 4acTo yHOTpeﬁJ’IﬂeMbIe IIpU pelleHuur 3a1a4

1 s
~ 3,1416 3-); ==~ 0,01745;
s , <OKOJIO 7), 180 ,01745;

1 1
Vb~ 2,2361; — ~ 0,3183; @(pa;man) ~ 57°17'44";
™

™

V2~ 1,4142;

V3~ 1,73205; V6 ~ 2,4495.
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