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TFEOMETPMA — 10O EBKJINAY M II0 KHCEJIEBY

B nekabpe 2002r. HayyHas W negarormyeckas obmiecTseHHOCTE: Poc-
cuu ormeruna 150-nerve co ama poxnenna Anmapes Herporuya Kuce-
nepa (1852-1940). B uentpe Opma 6u1 yeTaHOBIEH GI0CT BLLAAIOMErOCa
neparora-MaTemaruxka (oM poamnaca B ropoge Muencke Opnoscxoit ry-
6eprmi); B OpAOBCKOM yHRBEPCHTETE OTKPHUICA My3eft OTEYECTBEHHOTO
ITKONBHOTC yuebHMKA M NMPOITa MeMOPHAALHAS HAYYHO-TIEIATOrHYeCKAs
xoudepenmua. Koudepenuusa, noceamensas 106HA€i0 NpOCEeTATEN, CO-
croanach ¥ B Boponexckom yHusepcurere (B Boponexe A.II. Kucenes
Aoarde rogpr patoran).

Cpean geatencii oTeuectbennoro o6pasosaunsa A. I1. Kncenes 3amima-
eT COBEpPIICHHO 0c0D0e, MOXKHO CKA3aTh, YHAKANbHOE MecTo. OH aBRICA
ABTOPOM BCKIIOSATSABHG YAAYHEIX y4eOHHKOB CPa3y MO TPEM KOMIIOHCH-
TaM IKOMbHOK MATeMATHKH — mo apudpMernre, airefpe # reomerpHm
(am 5o, HU NOCKE HEro HUKTO He CO3NABAJ TAKOH NANATPEI yueOHMKOB!).
Bee aTn ero yuyeOHUKM NPOXHAM JONCYIO KH3HL C OTPOMHON RONH30H
AAA MHOTHX nokoieHuft ouomecrsa. Ho pexopacMeHoM-aoNroxRETeneM
oKazaznca yeeOHHK N0 FeOMETPUH.

Hcropen poccHiicKHX mKONbHBIX YYEOHAROB NO MATEMaTHKE B TeKy-
meM rofly HCNOMHASTCA TPH BEKA, €(JIH CYNTAThL ¢ nospupilelica B 1703
«Apndmeruxnr JI. ®. Mardenkoro. I[lepesidi y9efHpx cnempannao mo
reomerpua — <Lenepanbnas reomerpusi» H. I, Kypranosa — ypuaen ceer
B 1765 1. B mocnenyiomue BpemMena cO30ABANACE BCE HOBRIE H HOBLIE yuel-
HHKF 110 TéOMeTpHH (KaK He YIoMSHYTh 3A¢Ch ¥ «PyKOBONCTBO HAANBEOH
reoMeTpPHM» HAIIErC BEImamcuierocs maremarexa M. B. Ocrporpasckero),
NpHIEM ONEH M3 HHMX GLICTDPO HCYe3aNM H3 MIKOIHI, 3 ApYTHe (CKaxKeM,
yuebunk A. Q. Jassinosa) mpocyimecTBOBaNIN Nesbie NeCATHNSTHS.

A.II. Kucener BnepBsie BRuIycTHII «DneMeHTAPHYIO reoMerpmior (u. I,
«[Inannmerpnsas; 4. I, «Crepeomerpuns) B 1892r. ¥xe g aavane XX pe-
Ka 70T y9e0HUK 3aBOEBA WHPOKYD TONYAAPHOCTL B MpotdheccROHANBRO:
npiussanpe yautenedi Poccun. OH peryaapHO nepedsgaBancs H Hayan
TIOCTENEHHO BLITECHATh KOHKYPHDYHOIIHe yIeOHHKYM reoMeTpHM ApYyrax
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aBTopoB (HanpnMep, B 1916 . Brmio ero 25-¢ H3ZAHNE NOJ, HAIBANHNEM
s+OnementapHan reomerphn. s cpeaunx y4ebueix 3apenennit. C npu-
noxeHneM GONBINONO KONIHYECTRA ynpakueHrl W cratoh: [naprefhume
MeTOABl PeIIeHN TeOMETPHYECKMX 331249 Ha nocTpoennes ). Taxoll yenex
611 npenonpenenen tem, aro A. I1. Kucenes ob6aanan HCKMIOIHTENBHEM
NEJANOTHYECKRM JapoM, MyGoKo i CBoGOIO BIajen mpeiMeTOM, BHAMA-
TeNbHO H3YHaJ HOBHEKH METOAMKHM NDENOAABAHAS, OCTOANHO HHTEPECO-
BaJICA HOBOCTAMHM HAyKH, MMen GoraTediuniit Muoroneranft npakredeckufi
OIbIT PAGOTHI ¢ YUSLMMHCH, OT M3JAHUA K U3JAHMI0 HEYCTAHHO COBEPINEH-
CTBOBAJ CEOIO KHHT'Y, YIHTHEAA 3AMEUAHMS TPAKTHKYIOMNX YIHTEIEH,

Nocae 19171 Hawa cpeAnAs mWxona (KaK B BCA OTEYECTBEHHAR CH-
cTeMa 0Opa30BAHHA) ApeTepnesa MHOMOYRCICEHLIC peOpMBL B IKCne-
pHMeHTHI, HO yuebruxs A.Il. Kucenesa npomonxanu XWTE ¥ HCOOTb-
3o0BaThca. B 1938r. «leomerpnss A.Il. Kncenesa nmocne nmepepaboTkm,
BRINIOINEHHOHA M3BECTHBIM MATeMaTrHkoMm M nenarorom H.A I'naronesbim,
DOAy4Kns obHHaIbEOe YTEEPKACENE KAK CTA0HNLHRE A ¢ THHCTRERHEI
y4eGHHK no reoMeTphy (B ABYX YaCTAX — COOTBETCTBERHO Ana 6-8 u 9-10
K/TaccOB) COBeTCKOR cpefnell mxonnt (monormapmuiica B yuebrojt pabore
«Chopruxom 3a0ay 1o reomerpuny H. A. Prifkuna).

Bror yuebHEK npocywiecTBOBAN (3 BCAKHX M3IMEHEHHN B KavecTse
ofmenpruaToro a0 1956 r., xoraa WIKQIBHAA NPOrpaMMa 10 MaTeMaTH-
Ke mnperepnena uamenends. Ilosmemauch Apyrae yueGHHKEM, HO OHM He
OTIHYANACE HH 0COG0K HOBU3HOH, HY GONbIIeH YIAYHOCTLIO M3MOAKEHHS
H B LIKONE HE MpHKUIUMCs. MHOTEE yyuTens NpeanoyuTalln, KAK B PAHb-
we, yunrsh no <Ilnauumerprus A.Il. Kucenesa, a ero «Crepeomerpns»
npoaepkanace ao 1974 . JloponbHO TPYAHO TOYHO CKA3aTEH, CKONLKO RCErO
n3nanuil eigepxan yaebunk A.IL Kncenewa (1em Gomee, wro ape ero
YACTH He BCeria SHIXOHNUAN B KOMILIEKTe), HO, BRAHMO, HX HACYHTHIRASTCH
MHOT'O ACCATKOB.

BnpoueM, u no3xe, nocie pedopM IMKNISHONG MATEMATHYECKOIO 06-
pa3opanns B T0-X rogax npomnoro sexa, o «leomerpuns A. Tl Kucenepa,
BCIOMHHANH ¢ HOCTANErHEl, HAOMIONAs, KAK PACTET RElPHASHb WIKOILHH-
KOB K I'€OMETPHE, A KOHCTATHPYS, YTO €8 H3Y9EeHHE 110 OYEPEIHBIM, HO [0-
TpeKHEMY ReyAAYHBIM yIeOHHKAM BeleT AMIIE K KATACTPO(PHISCKOMY Ma-
AeHui0 reomerprueckoro obpasosanus. [Ipeaqnpuenmanack Jaxke HONEITRA
(CII6.: Cnemmancwas surepatyps, 1999) mozcrponts <«IlnanmMmerpuios
A1l Kucenesa <noa HOBYIO NpOTpaMMys € NOMOIBIO CHELUBABHBIX
AOTIOVIHEHWI, HO 3TA NONHTKA Gblla M3Hauamsno oOpeuena Ha MpORaJ.
Kpome Toro, xaura A.Il. Kncesesa eme Bumyckanacs xak nocobue nns
yunrenelt — B TOM BHZe, KaKoi OHa MMeaa ac nepepaGorku 1938
(M.: ITpoceemerme, 1980, 1998), B B BUAe, HACHTHUHOM CTAGKABLHOMY
y4yebunky, Bmecte ¢ 3agaunukoM H. A. Pribkuna (M.: poda, 1995).

Xorsa coBpemMeHHan nporpaMma cpegHell KOsl HO reOMETPHH «MOJCD-
HH3UPOBAHA» KOODAHHATAMHM, BEKTOPAMHA, MPeolpa3oBaHuAMH, YpaBHeH)-
AMU POCTeMIUX JTUEMA ¥ AD., €€ OCHOBY COCTABJISIET KAACCHUECKAS Ife-
MeHtapHas reomerpusa. Koreano, 4yrobel riyfaxe mOSHAKOMHTRECS ¢ Heif,
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MOXHO H3y4JaTe pycckmit mepesos «Hayan» Epxnnga HA# mTYAHPOBATH
Xakofi-ebyap cOMHIHbI BysopcKall yuebunk. Ho kanra A. L. Kucenena
H Cerofmsa OCTaerca Hauboylee YNOOHBIM, 9eTKO H JOCTYNHO HANKUCAH-
HBIM 0Dpas’smoM H3NOKEHAA eBKIHACBON reoMeTpHH, HPHCOOCODACHHBIM
K HyxzaaM mroasl. HMeHHo nosroMy oHa BKTIOMEHA B HOBYIO CEDHIO
«Bubmorexa (PUSHKO-MATEMATHYCCKOR JIMTEPATYDH A INKOIHHHKOB
H yunTenefl» H, HECOMHEHHO, DyjeT OOMe3sHa B TBOPYECKOMY YIUTENIO
(mpezkae Bcero — HaUMHAIEMY), H Aa0KEe HHTEPECYIOMEMYCH YIEHHKY.

Jleno, oAEako, He TONBKO B IKENAHHM POCTO GACNATH AOCTYIHBIM
THPOKOMY KpYT'Y uMTaTenell «KaHoHE4ecKnli>» yaefnuk, sepoil B npapaoii
cnyxupmull copeTckofl mKone apa mnecarnaerna. Kanra A Il Kucenesa
MPeAOCTaBisier elle n GoraTyio mHmy N8 MeTOIUYECKHMX PasMBUILICHH
H OOMCKOB. Y4MTel0 MaTeMaruku Onyio Op OueHE [OJE3HO TpOaHa-
JM3EPOBATE — C TOMKH 3PEHHH HBIHCIMHWX HAINMX NPeACTABICHHEt ob
yueOHHKe JUIA KON — TAKHE BONPOCH, KAK NOABOD MaTEpHAIa, B Matiepa
€0 NpenoIHeCeHUs, COOTHOIIEHNE MEXEAY HAYHHOCTRIO H JOCTYIHOCTHIO
M3NOHKEHHA, COYeTAHHE TEOPHH H 33434, nenecoobpa3HOCTL PaseibHOrO
H3YYCeHMA NAHHMETPHH M CTEPEOMETDHN, HCTIONIb30BARRE (PaKTOR H3 HC-
TOPHH MATEMATHKH, YMET BO3PACTHOR ICHXONOIHH, AIBK H CTHIbL KHHIH,
ee oopmnenue u T. 1. HGo panpueifimee copepeHCTBOBAHNEE TCOMETPAIE-
CKOro o6pa3oBaHuA B IUKONIE B OBEKTHBHAR OUEHKA HbfHE JefCTByrommx
y4eOHHKOB HeMBICTEMEL 53 TIUATENFHOTO AHYHOTO O3HAKOMJCHES ¢ Ollbl-
TOM NPOIEIOro.

B nocneasee Bpemsa ABHO MPOCACIKHBASTCA YCH/CHHE RHTEPECA K H3Y-
4EeHHI0 HCTODHH MaTeMaTuyeckoro ofpasopanma B Pocenu. Jocrarouno
YOOMAHYTE 38ech AB3 (DyRIAMEHTANBHEIX TPYAAR N0 5To# npobaemars-
xe — KO. M. Konzruaa <Pycckad mKona i MaTeMaTHYeckoe 06pasoBaHKe,
Hama ropgocts u Hama Gomsy (M.: IIpoceemenne, 2001) u T.C. Tlo-
naxkosoll «HMcropua MareMaTHYecKoro obpasoramus B Poccuus (Han-eo
MT'Y, 2002). Ho Henn3a He 0GPATHTH BHEMAHHE HA OOHO 0BGCTOATENBCTEO:
B GOMbMANCTBe MPOBOAMMEIX MHOTHMH ABTOPAMH HCCASNOBaHWN yaape-
HUE JENAETCA HA CHOBO <HCTOPHA», B LEHTPE BHMMAHUA OKA3HIBAIOTCH
YHCTO (PAKTONOrHYECKHE JETANN NETONHCAHHS. Mexay TeM, BaXHO ocy-
INeCTBJATL CHCTEMATHIOCKYI) H LGACHAIPABACHHYIO PaboTy mo Toft ke
TeMaTHKe ¢ yAapeHHUeM HA CIOBO ¢MATEMATHIGCKOrO», YTOGH NOHATE BHY-
TPEHHIOI0 JIOTHKY B ONpeienaioniie GaKTOPRE IBOMONAYN CONEPKAHAA Npe-
MOAABaHHs, BLIGOPA JOKA3ATE/LCTE H MPUMEPOR, TPeBOBANHI X CTPOTOCTH
oBOCHOBAHNS, CTHIA H3MOXKeHAR, 00X B3rNAN0B Ha yaeOHHK H T A,

Jecarku mazanuht yaebmmxa A.Il. Kncenesa, conyrcreoRanmmNe HM
METOAMUECKHE MATEPUANEI, WHBE y4elHUKH W mocobda OTKPSHIBAIOT IiH-
POKHe BO3MOXKHOCTH AjIsi HAYGHOPO H3YIeHHS MCTOPRYECKON AUHAMIKH
PA3BUTHA METOAMYECKHX BO3APEHRH HA KOHKPETHHIE BONPOCH PEOOasBa-
HES FEOMETPHHE U co3HaHuA yuebHuka. Bor samb onuH npaMep: B pasHBX
uzganuax <«leomerpuus A.Il. Kucenepa M BcTpeuaeM H «anrebpaude-
CKOE», H «PEOMETPHIECKOS» O0OCHOBAHHSA HECOHIMEPHUMOCTH ITHATNOHAIH
KBAIpaTa ¢ ero croponoii. OTMerum # Taxolt yausaTensandt GaxT: H3 13-
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OaHAA B H3AAHKHE B KHATE NOBTOPAAOCE HEYAAUHOE ONMPENeiCHAE MPA3MBI,
He aJIeKBATHOE (aKTHIECKHA A3y IAEMOMY reOMeTpHYeCKoMy Teny (oA 310
onpefeneHye NOATANSLT A POMOMMECKHN TOXeKasAp).

2Ku3Hn #heT Bnepes], H3MEHAITCH OOINECTBEHHLIE BIMVIAOLI, B TOM
YHCTe HA LEIH, CORCPXKAHHC H METOOUKY OPENoAaBAHNS MATEMATHKH
HOBHIM NOAPACTAIOINMM NokoaenuaM. Koueuno, B GyxsannaoM erje <l'eo-
merpaay A.TL. Krceaepa ceffuac yyke He MOMKET pACCMATPHBATHCA KaK
y4eOHEK AlA COBPeMeHHON pocckitckol wmromst. Ho 3Ta kuara, 6marogapa
CBOEMY HCKIMIOYUTENBHOMY HEJATOTHYECKOMY NOTEHUWANY, HE fOTepANa
cBoell 3HAYHMOCTH H €IIe ROCHYKHT OTE4YECTBCHHOMY 00pa3OBaHHIO.

H. Posos

opodeccop, nekan ¢akynprera
negarorawzeckore obpasosanns MIY



IIPEOMCJIOBUE

Yuebuuk snemenTapHoii reometpuu A. I, Kucenesa 6uu1 gonroe spema
CaMbiM DACTIPOCTPAHCHABIM Y9eOHMKOM reoMerpuu. Ero rnasnere jgocro-
MHCTBA — APOCTOTA H OTHYOTIMBOCTD A3HKA H AOCTYMHOCTS AJIA TIOHUMA-
HHA YYAIHMECH CPETHNX HIKOJ. )

B nopaaxe nepepaGorkn yyebGHUKA M IPHCIIOCOGTEHHS €0 K CYIUECTRY-
IOMHMM NPOIPAMMaM CPEAHHX KO/ BHECEHB MHOMOMHMCACHHEIC H3MEHSHHA
H JONOJHeHUS ¢ OeNbi0 YTOYHKTL, 3 HHOLJA U GoNee IMHPOKO OCBeTHTH
OTACNLHBE BoNpockl. B Bonpocax ke NpHHUMNHAILHOTO XADAKTEPS MHOIO
CAENAHbI B TEKCTE RBTOPA WIMEHEHNSA Mo cymecTBy. B nw3zasaemoli nepsoit
yacTn kHErH ([InaBumerpna) Haubolee BaXKHBIMK NAMEHEHAAMHA SBJAAIOT-
CR CNeJYIONHeE: MPH N3/I0XKEHIH BONPOCa 00 H3MEDeHMH OTPEIKOE BBEJeHE]
HeckoHetHbIe ZecATHYHbIE ApoGH; TEOpHA NOAO0EA NOCTABACHA B CBA3D
c ofimeii 3agaueli nogobHOrO MpecGpa3oBanes; AzHo Gomee CTPOrOe HAIO-
3KEeHHe BONPOCA O0 M3MEPEHMU IJIMHEI OKDYKHOCTH; YTOUYHEHO U BMECTS
C TeM HeCKOJIbKO YNPOIUEH) HIA0KEHAE TCOPHM H3MEpPeHHA [LIomaei;
YKA3aHO 3HaUEHHE OLHENLHBIX TeopeM B OGLIEM Kypce MEOMETPMH; JAHBI
HOHOMHATENBHEIC YKA3AHUS K PEIIEHHI0 HEKOTOPHIX HauBoyiee TPYAHBIX
3aJa4; METOLL PEMICHAS 33/a4 Ha MOCTPOSHHE, JAHHBIC ABTOPOM B BHJAS
NPUAOKEHHH B KOHUE BCell KHWTH, Da3MEIIeHH C HALICKAN[NME pe-
JAKUAOHABIME HIMEHEHHRMH B COOTBETCTBYIOUINX MECTAX KHHIM (YTobmh
yuanuiics MOT MO3HAKOMHTLCA C HHME H HCOOAL30BATH MX B OpOLEcce
H3YeHHA NPEAMETa); COKPAIIEHa YaCTh 34444 Ha BbIYMCIEHHE, HMEHHO!
BHINYLIEHH 3343a4H, EMEIOIHE MATYI0 TEOPEeTHYECKYI0 B IPAKTHIECKY)
[OEHHOCTE; BOBCE ONYIEHA I7IaB3 <00 OTHOLIEHHSX M DPOIODIHAX», CO-
AEPKARNE KOTOpoH ¢ cOBpeMeHHON TOMKH 3peHns ARIICTCH COBEPIIEHHO
FCTADEIILIM.

Kpome T0ro, MHOIO HAMACAHE CAEAYIOLME JOTIONTHEHHUA K [IepBOH YaCTH
KRUri: 1) o cummerpust duryp (ocesolt u nenrpanbuolt, §§ 37 u 84-86);
2) o monobHOM npecBpalopaHun GUrYp, NEPCREKTHBHOM PaCHOJOMNKEHHH
MHOPOYTOIbHHKOB U Mofobun okpyxaocreit (§§ 173-178); o npenene wu-
cJIoBOft TIOCNEAOBATENLHOCTH ¥ Nepemennof seymmunns (§§ 227-231).

Bo meelt nepepaborke yuyebHEKA A crapancsa Jarh Oomee TOUHOE H3-
JioxKeHHe npeiMera H Gojiee INHPOKOE OCBEMEHHE OTAENBHBIX BOTIPOCOB,
a TaK¥Ke BbIABMHYTbL HA NEPBLII NAAH OCHOBHEIE [EOMETPHYECKHE WIAEH
0 JBHKEHHH, O CHMMeTPHH, 0 Noaolnm, xak reomerpmdeckoM npeolpa-
30BAHEH, B TOH Mepe, B KaKOH 3T0O AOIYCKAIOT PaMKH I'OTOBOTO TEKCT3
H caMHIit pasmep KHuru. Kpome Toro, npu nepepaloTKe TEKCTS. A CTAPACA
H30¢XKATL CO3JaHMA B KHUre Pa3HLIX CTHAEH, TT0 MOrNO Gt 3aTPYAHUTE
9TCHHE KHEFH YIANMMHUCH.

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



BBEJEHWE

.

1. TeomeTprveckne ¢urypel. Yacrs NpoCTPAHCTES, OCPaHHYEH-
Had CO BCEX CTOPOH, HASBIBAETCA I'eOMETPHMYECKHM TeJIOM.

TeomeTpuyeckoe Temo OTAENACTCA OT OKPYKAIIIEID NPOCTPAHCTBA
NOREPXHOCTHIO.

YacTe NOBEPXHOCTH OTAEAAETCA OT CMEXKHOM YACTH JUHACHK.

HacTe AMHHH OTASASAESTCR OT CMEXKHON 4acTi Toukol. i

TeomeTprueckoe Teno, NOBEPXHOCTE, NMHEA U TOYKA HE¢ CYIECTBYIOT
pa3senbo. OJEaKO NPY BOMOLIE OTBICYEHHA Mbl MOKEM PACCMATPBBATD
NOBEPXROCT HE3ABHCHMO OT I'€CMETPHYECKOre Tejia, JMHHIO — HE3aBH-
CAMO OT MOBEPXHOCTH M TOMKY — HesasmcamO OT Juawn. IIpu srom
NOBEPXHOCTL MBI AODKHH DPEACTABATH cefe He uMMeomed TONIMHDBI,
JIHHHIO — He MMelolneli HY TOAMMHELL, HH IDHPHHB B TOYKY — He IMeiometi
HH JJTHHBI, HH ITHDPHAHGI, HHE TOJIIIHHDI.

CopoxynsocTs kakmx 651 T¢ Hi OL110 TOYEK, JAHKY, NOBEpPXHOCTEH Kith
TeAd, PACTIVIOKEHELIX K3BECTHBIM 06pasoM B NMPOCTPAHCTBE, HASBIBAETCH
soobme reomerpuyeckoli purypoil. leomerpuyeckue purypsl Moryr ne-
PeMENaTLCS B NPOCTPAHCTBE, He MOABEPTAACH HAKAKUM H3MeHenuamM. pe
FeoMETPUYECKHE DUrYPHL HA3LIBAIOTCS PABHLIMYE, €CAH NepeMerneHHeM
OfHOI M3 HHX B NPOCTDAHCTBE €€ MOXHO COBMECTHTE ¢0 BTApoit urypoil
Tak, 910 06 bErypRl COBMECTATCSE BO BCEX CBORX MACTSX.

2. Teomerpma. Hayka, paccMaTpHBAIOIIAR CEBONCTBA TeOMETPHYE-
CKHX ¢uryp, HasHeaeTcd reoMeTpHell, 9T0 B Nepesoze ¢ rpeyYaecKoro
fI3BIKA O3HavaeT 3eMmaemepue. Takoe naseanne sroft Hayke GwIIO JaHO
NOTOMY, UTO B ApeBHee BpeMA IMapHOH Heanio reoMeTpun BLIno maMepenue
paccrosuuil B nnouanest na seMAON NOBEPXAOCTH.

ITnockoctn

3. Ilnockocrs. U3 pasawvAmX mopepxHOCTell Hamfomee 3HAKOMAT
HaM eCThb MIOCKAA HOBEPXHOCTH, WIH NPOCTO NJA0CKOCT b, NPEICTABNIE-
HHE O KOTOpOit AaeT HaM, HANpHMED, MOBEPXHOCTEL XOPOMIETO OKOHHOIO
CTEKAR WAN NOBEPXHOCTH cnoxkofiHel BoA B npyae ¥ T.1.
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YxaxKeM CIemyoulee CBOHCTBO IIGCKOCTA: Beaxyio wacmy naocxocmu
MONCHO HOAOKCUMD GCEMU € MORKOMYU HG Jpy20e Mecmo 3mol uau
OpYy20ii NAOCKOCTRL, NPUNEA HAKAGIHGREMYNO “ACMb MOJCHO Npedsapu-
MeALHO Nepeaepryms dpyzed cmoponot.

Ipamag auaMa

4. Ilpamas souma. Camofi npocTodi auuuel ABAACTCA NPAMAL.
[IpeacTaBnenne o npaMoli JuAWA, HAU MPOCTO O OPAMOM, BCEM XOpOIIO
snaxomo. [lpeacrasnense o nell Jaer TYIO HATAHYTAS RUTH WIH JIYY CBETS,
BLIXOAANEIl H3 MaJIOre GTBEpCTRA. C 3TUM NPeACTAB/IEHHEM COrTIACYeTCH
Cneaymomee OCHOBHOE CBOWCTEBG NPAMOI:

Hepea scaxue 06e MOLKY RPOCPERCTIOA MONCHD BPOGECTHY TIPRMYIO
U NPUIMOM TROABKG 0dnyY.

H3 atoro ceoilcTsa crexyer:

Ecau dae npassie naroncenn odna 1o dpysyro max, 4mo xaxue-nubydo
dee moxxu odnoli npamott coenadarm ¢ deyma movuxasy dpyzoti npamoi,
RO MU NPAMBE CAUBCIONCR U 60 BCET OCTRGASHUT Tov¥XaT (TIOTOMY ITO
B NPOTHBHOM CIIy4ae 4epe3 fpe TOYKH MOKHO Onin0 6ul npoBecTH Ape
PamTHIALIE PAMEBIE, YTO HEBO3MOXKHO).

ITo Tolt ke mprauHe dGe NPAMNE MOZYM NEPECENBLR MOALKS 6 00Noil
moxxe.

IIpaMaa JTEHMA MOXKeT Jexars HA mnockocrs. Ilpu sroM nmaockocrs
ofnagaer cacAyonM caokcTBOM:

Ecau na naocxocmu a3smu xaxue-nubyds dae mouxu t npogecmu
NEPE3 HUT NPAMYPIO AUHWIO, MO 6CE MOYKYU Mol npasmot] ydym naxo-
dumbe @ smoli nAoCKOCMN,

Y| a B C b D

Puc. 1 Puc. 2

5. Heorpanuwenmas npAMad; Ayd; OTpe3oK. FEcnu npamyo
IPEeACTABNAIOT NPOAOKEHHON B 00e CTOPOHLI GECKOHEYHO, TO ee Ha3bI-
BawoT Geckoneunoilil (Hne Heorpannaennoif) mpamoft.

IIpamylo o6oaxagaior OGEIKHOBEHHO JiByMs GoAbIHME® GyKBAaMH, IO-
CTABNEHABMH ¥ ABYX KaKuX-1400 ee Todex. Tak, roropar: <mpaman AB»
wm <BAs {puc. 1).

Yacth npAmolt, orpannveHHad ¢ 00enX CTOPOH, HA3SHBIBAETCH OTpEs3-
KoM mpsMoll; oTpesok OOLIKHOBEHHO OGO3HAYAETCA ABYMA GyxBamm,
OOCTABAECHHBIMA ¥ €ro KOHIIOB
(orpesox CD, puc. 2). Huorga 4
NpAMYX WIH OTpe30K OPAMOK b
obosnagamor 4 omHoBi Gyksoi
(Manoii); sanpumep, rOBOPAT:
«DPSIMas @, OTPE30K by m T .

Pue. 3
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JInA KPaTkoCTH BMECTO <OTPE3OK Npsolis Mut Gyaesm JacTo FOBOPHTD
IPOCTO 4¢OTPE30KS.

Heorna paccMarpuBalor NpAMYIO, OrPaHMYEHHYK) TOJNBKO C OJHOH
CTOpoHYI, HanpaMep B Touke A (pnc. 3). O Takolt npsaMo# roBopAT, ¥TO
OH3 HCXONHT H3 TOYKR A; ee Ha3LIBAIOT JAYWoM (HAm MOMYNpsisoii).

6. PaBeBcTBO M HepaBeHCTBO OTpPesKoB. Jea ompesxa pacwm,
€CAU ONU MOZYM BBMb HAAoHCEND 00un Ha dpyz0t MoK, “NO UT KONYY
coanadym. HonoxamM, RaNpaEMeEp, YTO Mbl HAKIANMBACH OTpe3ok AB Ha

4 B < p

Puc. 4

orpesox CD (prc. 4) Tak, 4T06H T09K3, A coBnana ¢ Touko# C m a1o6H
apaMaa AB nomna ne npamoit CD, eciu mpu srom xomust B n D
COBAANYT, TO 01pe3kd AB u CD pabuel; B OPOTHBHOM CAYYae OTpPE3KM
6yayT He PaBHE, NPHYEM MEHLIOAM CIHTALTCH TOT, KOTOPHHI COCTABMT
YaCTs APYTOro,

Yrobst Ha Rakol-suBy s npaMolt OTN0XKETh OTPEIOK, PRBHEI JanHO-
MY OTpe3KY, yHOTpeOASIOT UMPKYIb — NPHOOP, U3BECTHRUE YIAIIHM
H3 ONLITA. N

7. CyMmMa orpeskoB. CyuMofi HECKONBKHMX JARHLIX OTPE3KOB AB,
CD, EF,...(puc. 5} Ha3smBaeTca TAKOH OTPE30K, KOTOPHill nOmyuHTCs
cnenyiommM obpasom. Ha xaxofi-aubyae npamoft fiepem DpoM3BOILEYIO

4 B c D E F
k i i —

M N P 0
Pne. 5

ToMKy M B oTKiazpiBaeM oT Hee orpe3ok M N, pasmuit AB, 3atem or
ToukM N B TOM 2Ke HANPABNCHMEA OTKAAABIBACM OTpe30K NP, pabnbiit
CD, » orpesox PQ, papunit EP. Toraa orpesox MQ u Gyaer cymmolt
orpeskos AB, CD u EF (korophie N0 OTHOIERHIO X 9TOH CyMMe HAZbIBA-
10TCA chnaraembivK). Honobsmm 06pasoM MOKHO NONYIETD CyMMY KAKOFO
YTGOHO YHCNS, OTPE3KOB,

CymMa orpeskoB 06nanaeT BCEME CBOMCTBAME CYMMBL IKCEI; TAK, OHS
He 3aBHCHT OT MOpPAAKA CJIardeMulXx (NepeMecTHTeNbHHNA 38KOH)
B HE H3MEeHSeTcs, eCIH HEKOTOPHIE cnaraempe GYAYT 3aMeHeREE HX CyMMOl
(couerarenvnmnit 3axon). Tak:

AB+CD+EF =AB+EF+CD=EF+CD+AB=...
H
AB+CD+ EF =AB+(CD+ EFy=CD+(AB+EF)=....
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8. Heiictena napn orpeskaMn. M3 noHATHR O CyMMe BBIBOAATCA
NOHATASA O Pa3HOCTH OTPE3KOB, Y MHOMKEHAH ¥ NEJIEHHH OTPE3KOB HA OTB/e-
geuHoe 4ichno. Tax, pasnocts orpeskor AB u CD (ecnn AB > CD) ects
Taxo# Tperuil oTpe3ok, cyMmma Koroporo ¢ C'D papHa AB; npomzsenenue
orpesks AB ka €mcio 3 eCTh CyMMa TPEX OTPEIKOB, H3 KOTODBIX KasKIbil
paven AB; vacTeOE OT Aenenun orpeska AB Ha umcao 3 ecrb TpeThs
vactk A8 B .o

Ecnn nanuvie oTpeskn H3mepens! Kakoii-HEOYAL JAHe#HOd enaHumel
(nanpumep, cafiTuMeTPOM), H AAMABL AX BAIPAXKEHL! COOTBETCTBYIOMMMH
YHCIAMH, TO LNAHA CYMMBL OTPE3KOB BLIPAZHTCH CYMMOR MHCEN, H3MEpS-
IOIIUX 3TH OTPE3KH, PASHOCTH BHIPA3HTCA PA3HOCTBIO YMCEN H T. 1.

ITonsarTue 06 oKpyXKHOCTH

8. Oxpyxsuocrs. Ewid gagum UApKY 0 NPOU3BOIbHEI DAcTBOD-H,
TEOCTABHAB OHY €0 HOXKY CCTPHEM B KaKyw-HuOyIb Touky O niockocTn
(puc. 6), crarem BpAmMATE HMPKYJE BOKDYT ITOH TOYKH, TO APYTast ero
HOMKA, CHAOKEHHAA KADAH,AAIIOM WK TepOM, NPAKACAIOUIMMCS K IITOCKO-
CTH, OMHIET HA IUIOCKOCTA HENPEPHEBHYIO JIAHHEIO, BCe TOYKH KOTOPOH O~
HaKOBO yZaleHHl OT Toukn (. DTa NHHAA HA3HBALTCH OKPYKHOCTEIO,
H To9ka O — neHTpoM ee. O1pesku OA, OB, 0C,..., coemiumomue
UEHTP € KAKHMH-HAOYAE TOUYKAMH ORDYXKHOCTH, HA3LIBAIOTCA PagRyca-
mm. Bee paznych oamoli OKpyKHOCTH paBHbI MeXIy COBOH.

OxpyXKHOCTH, ONECAHADbIE OAAHAKOBHIMH DAZAYCAMH, DABHBI, TaK KaK
OH¥ TIPA COBMElISHNH UX LEHTPOR CORMEIIAKTCA BCEMH CBOMMHE TOYKAMY,
Npamaa (MN, puc. 6), npoxogaman yepes Kaxme-HEOYIbL ABE TOHMKH
OKDYIXHOCTH, HA3LIBALTCA ceXymel.

Otrpesox npsmott (EP), coeauusmomait 1pe Kakue-2HOYAb TOYKH OKPY K-
HOCTH, Ra3RIBALTCA XOopnoit.

Besxaa xopaa (AD), npoxoaAmas 4epe3 NeHTp, HA3LIBACTCR AHAMET-
pom. Jlgamerp paBeH cyMMe ABYX DPAIHMYCOB, H TIOTOMY BCE JUAMETDEI
OAHOH OKPYKHOCTH PaBHbI MexAy coboll. Kakaa-uubyap 4acTs OKpyx-
HocTH (Hanpnmep, EmP) nasnisaerca gyroif.

O xopae (EF), coeppnsmoumett Xornp Kakofi-nuGyan JYyTd, TOBOPAT,
9TO OHA CTATHBAET STY IYI'Y.

Ayra 0603HAMACTCA MHOLAA 3HAKOM “-; HAIDUMEp, MAINYT: — EmP,
YacTb MNOCKOCTH, OTPAEMTIEHHAA OKPYKHOCTEI0, HAZHEBAETCA KPYroM®).

Hacrs Kpyra, 3aKOYeRHAA MEXAY AByMA pamuycamu (dacts COB,
OOKPBITAS ITPHXAMA H3 DHC. 6), HABBIBAETCA CEKTOPOM, & YaCTh, OT-
CEeKAEeMAA OT Kpyra Kaxoi-mmfynn cexyme# (dacte EmF'), nasvmsaercs
CEerMeHTOM.

*)Hsorza CT0B0 <KPYrs YIOTPeGAAIOT B TOM e CMBICTE, KAK A OKpywHocTs. Ho
FTOTO CReAyeT WIGArATh, TAK KEK yrioTpebiienne OAMOTO ¥ TOTO IKE TEPMNHA J1f PAZHBX
NORATHE MORET NPUBOIHTD K OMIRMGKAM,
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Puc. 8 Puc. 7

10. PaseHcTBO H HepaBeHcTBO Ayr. [Jlse ayrm ompofi u ToM xe.
OKDY;KHOCTH (M7 PaBHBHIX OKpYyKHOCTefl) paBHBI MeAy coboil, ecnyw
OHM MOTYT GbITh COBMEIIEHBI TAK, YTO MX KOHIH coBuaiyT ITomoxum,
HAIIpHMeEp, YTO MBI HakiaapiBaem ayry AB (puc. 7) ma ayry CD Tax,
y1o6b1 TOUKa A coBnana ¢ Toukcit C' r ayra AB nouna no xyre CD; ecnn
npH 3ToM KoHUB!I B u I cosnaiyT, TO COBIALYT H BCE NPOMEKYTOUHbIE
TOYKH STHX AYT, TAK KAK OHH HAXOASTCA HA OJMHAKOEOM PACCTOAHEH OT
UEHTPA, 3HAYMT, - AB = CD; ecau e B u D ne cosnaayr, 76 XyTH He
PABHEL, IPKEYEM Ta CIUTACTCA MEHLIIE, KOTOPAA COCTABHT Y3CTh OpPYroft.

11. Cymma gyr. CymMoll HeCKONLKHUX JAHHBIX AYT OAMHAKOBOTO
PAIAYCA HASBIBAETCA TekKas AYra TOTO e Paauyca, KOTOpaA COCTABMICHA
#3 9acreli, COOTBETCTBEHHO PABHBIX JAHHEIM AyraM. Tak, eciiu OT Ipou3-
BOASBOH TouxH M (pHC. 7) OXPYXHOCTH OTAOXKEM YacTs MN, pasayio
AB, u 3areM or Toukr N B TOM K€ HANDARNEHHH OTAGKHAM YacTh NP,
paeryie CD, To nyra M P Gyzner cymwmoii nyr AB u CD. Hogobuo 31oMy
MOJKHO COCTABHTE CYMMY Tpex M Gomee ayr.

Ipr cnodenns Ayr OQRHAKOBOrO DAOEYCA MX CYMMA MOMKET HE yMe-
CTHTBCA H3 OUHON OKDYXKHOCTH, OfHS H3 JYI MOMET JACTHYHO HOKDBITH
apyry. B takom ciyyae cyMmoft ayr Gyner apaATbea gyra, Gombimas
uenolt okpyxxuocru. Tak, Hanpuuep, npu cnomxesun gyra AmB ¢ pyrofi
CnD (puc. 8) noayyaeM AYTY, COCTOALIYIO H3 LENOH OKDPYXKHOCTH H KY-
ru AD. .

CymMma Ayr, KAK H CyMMa OTPE3KOB mpamofi, obmagaer cBodcTBAMUN
nepeMecCTATENEHLIM H COSETATENEBHBIM.

N3 noraTHs 0 CyMMe AYT BHIBOLATCA NOHATAS O PA3SHOCTH AYT, YMHO-
JREHRH B JeNIeHHH AYTH HA OTBICYEHHOE SHCI0, TaK K€ KaK M JJ11 OTPe3KOB

NPAMBIX.
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Puc. 8

12, Pasgeneame reomerpmut. TeomeTpus pasfenserca Ha Jpe
94CTH: VIAHAMETPHIO K cTepeoMerprio. Ileprsan paccqarpusaer caoli-
CTBA TAKHX uryp, BCe YaCTH KOTOPHIX MOMEIIAKTCA Ha, OOHON IIOCKOCTH;
BTOp2A ~ cBOficTBa TAKHX PUIYD, ¥ KOTOPHIX HE BCE YACTH MOMEIAIOTCA
Ha O0gHOHN NHOCKOCTH.



[IJTAHUMETPUSA

I'nasa I

IIPAMAA JUHHUA

1. VIJIBL
IlpenpapETelbHble IOHATASA

13. ¥roan. @urypa, o0pasoBaHHAN ABYMS JYSAMH, HCXOLALINMH.
W3 ofHOH TOYKH, Ha3bBaeTcA yrioMm. Ilonynpamete, obpa3ylomue yrodu,
Ha3BIBAIOTCA CTOPOHAMM, & TOYKA, H3 KOTOpOi#t OHH MCXOBAT, — Bep-
mmaoif yria. Cropomsl clelyer OpeaCTABASTh Cebe HeOrpaHHIEeHHO
MPOAIKEHHBIMH OT BEPIUHHBI,

¥Yrou o6pIKHOBERHO 0603HaaeTCA TPeMA OOMbIINME OGyRBaMH, H3 KOTO-
PBIX CPEAHAA CTABHTCA Y BEDIIMHH, a KpaliHHe — ¥ KaKux-HubYyb TOYEK
CTOpOH; HAampuMep, ropopar: <yron AOB»s mne «yron BOA» (puc. 9).
Ho moxtio o6canasmrs yroa u oquoll GyKBeoil, TOCTABNEHHON ¥ BEPIIAHSI,
ecnu npH stoli BeplunHe HeT Jpyrux yrios. Mut ueorma Gy e obosHavaTs
yron mudpoil, NOCTABACHHON BHYTPH YI7a OKOJIO BEPIIUHEL

A
y b ’i
E @ N
. 0 B ~‘b\g§:w o 2
B

Puc. 9 Pauc. 10

CropoHB! yraa pasaendior BCK) ILIOCKOCTb, B KOTOpO#l JIEGXHT 10T
yroa, Ha. Jipe obnacra. OnHa B3 HEX HA3LBaeTCA BAYTpeHHell 06aacTrI0
yria, Jpyras — pHemHedt ero oGmacrpro. O6bHo BHyTpeHHEl OOna-
CTBLI0 CYHTAETCH T3, B XOTODOH LEMMKOM HOMCIIACTCA OTPE30K NpaMoif,
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coeARHAICIEl Ape MobHe TOYKH, B3ATHE HA CTOPOHAX Yria, HAOPHMEp
To4kA A B B Ha cropoHax vrna AOB (puc. 9). Ho uHorna npuxoanres
CUNTaTH BAYTpeHHel 06JacThi0 yraa APYryK 4acTbh IUIOCKOCTH. B arux
cay4asx oOBIYHO HeaeTcs CNenMANbHOS YKA3AHMe, Kakas ofacTh mWiIoc-
KOCTH CHHTaeTCH BHYTpeHEeli OGJIACTBIO YIia.,

Ha puc. 10 npefcraniiens pasaensno oba cyyas. Bayrpenneit oba-
CTBIO YIVIA B KaXKAOM CAYUYAE CIYXKUT JANTPHXOBAHHAA YACTH IUTOCKOCTH.
Eczn w3 sepmmub yraa (puc. 9) nposenem BHYTPH Hero Kakne-HnGyap
npameie OD, OF, ..., To obpasopasneca npu stom yrasl AOD, DOE,
EOB,..., paccMaTpHBaIOTCR K3K wacTn yria AOB.

CnoBo <yrovi» NpH 32MKCH 3AMEHSETCA YACTO 3HAKOM Z.

Hanpuuep, Bmecto «yron AOB» obnvmro mumyt: ZAOB,

14. PapeHcTBO H HepaBeucTBO yriop., B coorsercrBmr ¢ ofmmm
onpeZelicHHEM paBeHCTBa reoMeTpryecknux duryp (§1) dea yera cuuma-
IOMCR PRAHMMU, CCAYU NPU HALONCEHUY ONY MOZYM COBMECTIUMBER,

IlomoyxuM, aanprmep, 9TG
Mbl HaKknaauBaeM yron AQB

4
na yron A0\ By (puc. 11) A
TaK, Yrobnl Bepmuaa O cos-
nama ¢ O, cropona OB
nomyia o O1B; ® urobm
BHyTpesHne ofnactu oboux 0 B o, B,

YTHOE OLUIH PacHOIOKEHBI
NO OJHY CTOPOHY OT nps-
moii Oy B). Ecme mpu stom Pge. 11
cropona OA coBMECTHTCA
¢ Oy Ay, To yrm pasees; eci ke OA nofiger sHyTpr yrna O) B sma ke
BHE €70, TO YIIN HE PABHELI, IPHYEM TOT U3 HUX OyAeT MeHbINe, KoTopsii
COCTABHT “I8CTH APYTLOrG YIIIa.

15. Cymma yraos. Cymmoit yrnos AOB u A; 01 B; (puc. 12) nasu-
BaeTCA Takol yroa, Koropsiil nomywnTes cieayomum obpasom. Crpoum

‘ e
5 P
/ "

Puc. 12

yron MNP, paeuntli nepsoMy pamnomy yray AOCB, m X HeMmy mpu-
crpauBaeM yron PNQ, pabunifi gpyromy JaHaoMy yray A;Oq B, ak,
9100L1 ¥y 000MX YIVIOE okazamack 0O0man Bepmmua N # ofwaa cTopora
NP n 906l BEyTpeHHEE 06NacTH YIIIOB 6BLIH PACTIONOXEHK IO Pa3HbIe
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cToporst ot obuedi croponst N P. Torga yron M NQ uasumsaeTcd Cymmoit
yros AOB u A;01B,. Baytpenteit ofiIaCTbi0 9TOTO Yriaa CIYKUT Ta
obRacTs OIOCKOCTH, KOTOpas 00pasoBaHa COBOKYNHOCTBIO BHYTPGHHHX
obacTell CKIAIBIBACMBIX YLAOB. ITO Ta 06N1ACTH, B KOTOPOH JIeKHT o6mas
cropona (NP) cknagpisaemerx yroios. Ilomobupim obpa3oM MoxkeT Osrrb
COCTABJIEHa CYMMa, Tpex n Goaee yraos.

CyMMa YI0B, KAK B CYMMA OTPE3KOB mpamofi, obnamaer ceoficrea-
MH DEPeMEeCTHTENbHLIM H COUETATENLHBIM. 14CTO NPUXOIATCH MOBOPHTH
O Takoif noaAynpAMoll, KoTopas JeJIUT AAHHBIE YroJ NOmOMAM; TAKOM mo-
aynpaMofi Jaau ocoboe nassatne: GuccekTpHca (WM paBHOZEIAILAS)
{(puc. 13).

16. Pacmupenne nonstusa of yrme. [Ipn HaxoXJeHnH CyMMEL
YTJIOB MOTYT NMPEECTABHTHCA HEKOTOPbIE 0COObIE CITy4al, KOTOPEIC IO/IESHO
PacCMOTPeTh OTHENBHO.

1. Moxer ciy4nThCa, YTO NOCHE
CIOJKeHAS HECKOIBKHX YUJIOB, Ha-
upeMep tpex: AGB, BOC n COD
{pac. 14), cropona OD yrna COD
COCTABHT HPOANLKEHHE CTOPOHEBI 6M
OA yrna AOB. My nomy4um To-
raa durypy, obpazoeanayIo AByMSA
nonynpameumu (OA 1 OD), ucxo-
Aamumu 13 ogHolt Touky (O) u co- Puc. 13
CTABNFIOMKEMU TPOAOIKeHHe OIHA,

JApyrofi. Takyo ¢ Hrypy IPHHATO TOXKE HASLIBATE yrAoM (DasBepPHYTHIM,
HiH BHOpAMJICHHRIM), -

2. Moxer ciyaaTbes, 9TO NOCJIe CI0XKEHAA HECKOIBKHX YITIOB, HANPH-
mep aath yrios: AOB, BOC, COD DOE u EOA (puc. 15), cropona OA
yraa EQA coemecTTea ¢o croponoilt OA yria AOB.

B

c

B
- 4
c
D
y
b 0 E

Puec. 14 Puc. 15

Durypa, o6pasosannas TAKEMA COBNIABIIKMH NOAYIPAMBIME (paccMa-
TPHBAEMai BMECTe CO Beell MIOCKOCTHIO, PacnwIoXKeHHO! BOKpyr obmed
Beppmubl O), TAK)KE HASKIBALTCA YINOM (IIOIRBIM).
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3. Hakonen, MOXET CAYYMTBCA, WTO, CTPOA CYMMy YIVIOB, MbI He
TONHKO 3ANOAHHM BCI0 ILIOCKOCTB BOKPYT MX 00mel RepIInHLI, HO JaXe
Gymem BLIHY KIEHL! HATIATATE YIVIE OSHE HA APYTON, NOKPLIBAS IIIOCKOCTh
BOKpYT ofmeii BepITHHEL BO BTOPOH pas, B TpeTHl pas u T. 4. Takaa cymma
YIJIOB PABHA OZHOMY HMOJHOMY YTAY, CIOXKEHHOMY C HEKOTOPHIM YTJOM,
H/IH paBHa OBYM TIOHbIM YI/8M, CIO2KEHHBM C HEKOTODHIM YIJIOM, K T. 4.

Hamepenne yrooe

17. Henrpanbubilt yron. Yron (AOB, puc. 16}, ofpasopaBHBHE
ABYMS DANUyCAMH OKPYXCHOCTH, HASLIBACTCHA NEHTPAMNbHBIM YEIOM; © Ta-
KOM yrjie H Zyre, 3aK/M04YeHEOR MEKIY ero CTOpOHAMHI, TOBOPAT, 4TO OHM
COOTBETCTBYIOT NDYT APYTY.

Ilewrpanbibie yrisl Mo OTHOMEHHI) K COOTBETCTBYIODMM HM JIyraM
o6NanaloT CeAyIOMMUMH ABYMA CBOBCTBAMY,

B odnos xpyze uau 6 paeuur gpyzax:

1) Ecau yenmpaavHue yaas paeHs, O U COOMBEMCMEYIO-
wue uM dyzu pacH.

2) O6patHo. Ecau dyzu paenm, mo u COOMEEMCMEYIOULUES LA
UEHMPAALHWE Y2A% DABHL.

Ilycre ZAOB = Z00D (puc. 17), noxaxem, aro ayra AB u CD
Taxxe pasHul. BoofpaseM, yTo cexTop AOB Mb! IOBCpHYITH BOKPYT LieH-
Tpa O B HANPABJEHAM, YKA3AHHOM CTPENKOR, HACTONBKO, 4TOOHN pamuyc
OA copnan ¢ OC. Torna, BCNeACTBHE pABERCTBa yriuoB, paapyc OB
cOBMECTHTCA ¢ OD: 3naunmr, cosmectarca n ayru AB u CD, r.e. ouu

6yayT paBHEIL
Bropoe cBolicTBO TaK:Ke AerKo 0GHAPYAXUTL HAOKEHUEM,
A
C
) B
Puc. 18

18. I'pagycul ayroeoit u yraosoit. Boobpasum, 410 kaxas-HEGY AR
OKPYXKHOCTb pasjencHa Ha 360 paBHEIX HacTeil H KO BCeM TOYKAM JeIeHNs
npoeeAeHt paauychl. Torma Boxpyr nenrpa obpasywres 360 uenTpans-
AHIX YIJOB, KOTOPbIE, KAK COOTBETCTBYIOIIME PABHBIM AYIaM, AOMMKHEL
OniTe paBHEBL MeXKOy coboit. Kaxpnas w3 mony4yeHHRIX Takum o6pazoM
HB OKPY;KHOCTH YT HA3IGIBAETCA AYTOBBIM rPaiycoM, & KaXXIbIll H3
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OGPAZ0BABINUXCA NIPH LEHTPE YIVIOB HA3BIBACTCH YTJIOBHEIM I'DaflycoM.
SHauMT, MOKHO CHA3ATB, 9TO AYTOBOH TPARYC eCTh Yag) 4acTh OKpYXK-
HOCTH, & yrnosoli rpanyc ecth INEHTpANLHLIE YroJ, COOTBETCTBYIOUInE
AYTOBOMY FPajIycy.

I'pagycsl {ZyroBwie ¥ yIAOBKE) NOZPa3AENANTCH enle Ha 60 pasHBIX
yacTell, HASHIBACMEX MEHYTAMN, & MEHYTH NOAPA3JENAorc eme aa 60
PABHBIX dacTell, BA3LIBAGMEIX CEKYHIAMM" ).

19. CooTBercTBHe MeXAY NeBTPANHHLIME YIIARMH B AYTaMu.
Ilycre AOB ecth kaxoli-mmOyze yroa (puc. 18). OmumeM Mmexny ero
CTOpOHAMH ¢ UeHTROM B Bepmune O ayry CD npossBONBHOIO paapyca;
gma. yron AOB 6Gyser UeHTPATEHMM YIIIOM, COOTBETCTBYIOUIAM AyTE

D,

Ionox¥um, HanpAMep, 9TO B 9TOH Ayre COEEPMMUTCA 7 AYTOBBIX rpa-
Bycos (Ba gepTexe rpamychl H300paKeBEl B YBEJITICHEOM Da3Mepe).
Toraa, ecim coeJUAHM TOUKH EJICHES € UEHTPOM, yrox AQB pazgemurcs,
O4eBMAHO, Ha, T YIIOBHIX rpaxycoB. Boolmie MOXKHO CKa3aTh, 910 Y204
usMepAemea coomeememsyouieil emy dyzodl, pasymes 10J 3THM, HTO
B yTHe COAEPHATCH CTONBKO YIVIOBSX FPAIYCOR, MUHYT H CEKYH], CKONBKO
B COOTBETCTBYIOmEH eMy Ayre CONEPIKHMTCA AYTOBBIX TPAAYCOB, MHHYT
a cekyns. Ecaun, wanpumep, 8 ayre CD comepxurca 20 rpaaycos 10
MEHYT 15 CeKyHE OYroBbIX, T0 K B yrne AOR 3axmouaerca 20 rpagycos
10 MuHyT 15 ceKyHA yTAOBSIX, Y70 MPHHATO COKPAHIEHHO BHIDAXKATH TAK:
LAOB = 20°1('15" obo3naqasn 3Haxamu °, ' 1 ” COOTBETCTBEHHO rpaIyChi,
MHUHYTH H CEKYHJbL.

BennuyrHa yrmoeoro .
Tpagyca He BSABHCHT OT
pangyca OKPYXKHOCTH.
HeticTsurensuo, ecny cro-
JUTh 1O OPABHAY, YKo~
samromy B §15, 360 yr-
JIOBHIX FPajaycoB, TO IO~
AYIHM NONHLIA yYroa opa
neHTpe oKpykEocTH. Ka-
Kop O HE Gbln pammyc
OKDYKHOCTH, 3TOT IKI-
Hotfi yron Gyzer omem
H TOT €. 3HAYHT, MOK-
HO CKA3aTh, ITO YraoBol
rpaayc cocrasiger Yag
YaCTh NOJIHOTO YA, Puc. 19

Mepa yria, BIONHE Onpe-
JAensomAn er0 BeIMYMHEY HE3aBHCHMO OT PAAKYCa OKpyXKaocrd. dmcio

*)¥noTpelnTeNbHa YAIORe COTEHRAR CHCTEMA MED YIIOP H Oyr; no sToft crcreme
33 rpag AyrH NPRAAMAIOT 1/ MeTBepTE OKDYKHOCTH, MEHYTY NPHHAMAIT PABHON
/100 rpane, cexymay — 1fig0 MauyTH.
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YTAOBHX I'PANYCOB B JARHOM YTJI€ HPHERMAIOT 33 MEPY HAKIORA OgHON
CTOPOHL! Y13 K Jpysol.

20. Tpancnmoprup. [Ing wsmepenus yrnoe ynorpebnaerca ocobotis
nprtop — TpaEcOpTAEP. dTOT Npubop (puc. 19) npeacrasnser coboit no-
JIYKPYT, Jyra KOTOporo pa3genena Ha 180°. Yrobu mamepnrs yron DCE,
HaKJIsABBAIOT Ha Hero npufop Tak, uToOLI NEHTP DONYKPYra COBIAKAN
¢ pepmrHOl yrua, a pagaye C'B 6s11 pacnonoxket no cropore CE. Toraa
YHCIO I'PAAYyCOs, CONSpalngec B Ayre, 3aK/H0UeHHON MEeJKIy CTOPOHAMHA
yrna DCE, nokaxer sexwauny ero, IIpy noMomu TPAHCIOPTHDA MOXKHO
TAKKE HAYEpTHTE YToJl, conepxamuil Jannoe YMCIo rpajycos.

aY/A

Puc. 20

Tynoii

21. IIpsmoik, ocTpsifi # Tymoil yrant, Yroa s 90° (cocTasisompui,
CAGA0BATENEHO, MONOBUEY DPa3BEPHYTOIG Yria WAH YeTBEDTh NONHOTO
YIIa) Ha3LBAIOT MPAMBIM YIJIOM; YTOVI, MEHbIIHI NPAMOrO, HAZhIBAIOT
OCTDHIM, 3 Yrod, Gonbmmii npIMoro, 1o MEHBIIEH pa3BePHYTOTO, HA3E:-
BaloT TynmmM (puc. 20)

Koneuno, Bce mpaAMEIe Yriibl, KAk CONEPXANIE OAHHAKOBOE JHCIIO
TPaAyCOB, PaBHEI MeXAay coboil.

Beapuuny npasoro yraa maorsa oGosuadaor Gyksofi d (HasanbHan
6yxsa ¢pannyscxoro cnosa (droét, 970 3HAYMT <NPAMOHS ).

CMmexXHEle M PEPTHKANBHEIE YIJIR

22. Cmexxanle yraW M MX cBoiicrsa. Jpa yraa (AOB n BOC,
pHc. 21) Ha3BIBAIOTCA CMEXKHBIMK, ¢CIH OJHA CTOPOHA y Hux obmas, a
JiBe JpyTHe CTOPOHE! COCTABJISIOT NPONOIDKEHHE OAHS, IPYTof.

Tax Kax TAKHE YIVIM B CyMMe CO-

B CTABAMIOT DA3BEPHYTHUY YION, TO CYM-

MG JBYT CMEICHHT Y206 PREHG

180° (apyrumm cnoeamu, OHa PaBHR
CyMMe OBYX APSIMEIX ¥IJIOB).

Ana gaxxaoro AAHHOTG YINIa MOXK-

4 o ¢ HO MOCTPOHTL JBA CMEXHEIX € HHM

Puc. 21 yrna. Hampumep, mna yrna AOB

(pre. 22), nmpononxus cropony AO,

MEl NOAYYHMM OfRH cMeXHbl yron AQD. Mea yeaa, BOC u AOD,

cMedcKue ¢ odnum u mes aice yaaom AOB, paens mexcdy cobod, Tak
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KAK KasKgeili w3 Eux aomonHser yron AOB ao 180°. Ecmm yron AOB
npamoit {puc. 23}, T. €. ecnit on conepxar 90° , TO H KOKALHT H3 CMEKHRIX
c BuM ymioe COB u AOD pomken Gurre Taxoke npsModl, TAK KAK OH
comepkAT B cebe 180° — 90°, m.e. 90°; yersepreii yron COD toxe
AO/DKEeH OLITh MPAMBIM, TaK Kax Tpy yria AQB, BOC v AOD cocragasmor
B cyMme 270° u, cnenoparensuo, o1 360° Ha goio gerpeprore yria COD
ocTaerca Toxke 90° . Taxmu ofipazoM: ecau npu nepecenentiy Joyr nPAMNT
(AC u BD, puc. 23) odun u3 “emwper y2406 OKGICEMCR NPamot, mo
U OCTAABHYE MPY Yora JoANCHY Fms npastie.

B
B .
C A
¢/ o {0 o
c A Qy
D D
Puc. 22 Puc. 23

23. liepnenauxyndp 4 maxkjonnasa, (O6maa cropona (OB) nsyx
CMEXHBLIX YENIOB HA3bIBaeTCA HaKAoHHoMN x npamoli {AC), Ha koTopoit
JIEKAT Ape IpPYTHe CTOPOHEI, B TOM CJIy4ae, KOUJiA CMEXKHEle yTiel He
paBust Mexxay cobolt (pac. 24); B TOM ke crayuae, Korja CMEKHEbBIE YIB!
paBHbL (prC. 25) H KOrAY, CNSAOBATENBHO, KaXKAbIN A3 YENOB €CTh HPAMOIL,
ofman CTOPOHA HASHBAETCA HePIERNAKYAAPOM K HpaMOli, Ha KOTOpof
nexar Ase Apyree croporbl. O6maa eepmmaa (O) B nepeoM ciyyae Ha~
3BLIBAETCA OCHOBAHUEM HAKNOHHOM, BO BTOPOM CIY4ae — OCHOBAHMEM
NepHeHIEKYISIPA.

B B
C A
(4] A > C
Puc. 24 Pue. 25

Jse npamete (AC u BD, puc. 23), nepecexaompecs Mexay cobok
0OJ|, IPAMBIM YIVIOM, HASKIBAIOTCA B3AAMHAO NEePHeHAMKYISPHLIMH,
Yro npamas AC nepneHapxynsapHa K npsmofi BD, sanuchleawpr Tax:
ACLBD. :
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3amevanua. 1) Ecin nepnenaukynap x npamoi AC (pme. 25)
MPHXONUTCA NPOBOAHTL B2 TO4KE (), nexamedi na srofi npaoli, TO
TOBOPAT, YFO 3TOT NEDHCHAMKYNAD MAND <BOCCTABMTH» K npaMolt AC,
a ecan rpefyerca NepneHAUKYAsp MPOBECTH N3 TOYKH B, nexawedl sHe
HpAMOf, TO TOBOPAT, YTO €r0 HARO <ONYCTHTH» HA NpAMYIO (8Ce PABHO:
BHHE3 HJI¥ BBepx, aim BOOK).

2) Ouepngno, 910 M3 BCAKOH TOYKH JAHHOM npamMof MOMHO K STOH
IpSMOIf BOCCTABHTL NEPHEHIRKYNAP U OPHTOM TOALKO ONHH.

24. Jokaxem, 910 u3 SCAKOU MoKy, Aedcauieti exe npamoil,
oaummcuo OTIYCIMUMD HA IMNY NPAMYIO NEPNREHOUKYARD U MOSLRO
H,
lycrs para xaxas-oubymn OpsaMas
AB (puc. 26) m BHe ¢e NPOMIBONLEAS M
Toukz M TpefyeTca noxasars, uTo, BO-
MEPBbIX, H3 3TOE TOYKH MOMKHO ONYCTHTH

Ha nOpamyio AR pepnesHpuxynsp u, BO- '\\

BTOPBIX, YF0 STOT ACPIEHANKYIAP MOXET 4D B

HLITL TOABKO OHUH. /‘/
Boobpasus, 4To ML TEPErHYAK Hep-

TeK ne npavoll AR Tak, uyrolbl Bepxmasn
€ro 4acTh yiaJa Ha HekHiew. Torga rou-
k& M zafimer Hexoropoe nomoxkesme N. N

OTMeTHB 9T0 NONOMNKEHAE, MPEBEILM Jep- Pme. 26

TeK B Npekpull B8HA B 3aTeM COSOMEAM

Tourkd M u N npamoii. Teneps yGegymcs, IT0 NOAyJEHHAS NpPAMASR
MN nepnenmuxynspua x AB, a pcakad WHas upsMas, RCXONAMAS H3I
M, nanpemep M D, e mepnenaakynapHa K AB. Jina sToro mepermem
yeprexk sropuuno. Toraa Touxa M cuoea copMecrnresa ¢ N, a toukn
n D ocranyrca Aa CBOMX MeCTaX; CJIGIOBATENbRO, Ipiamas MC coBmager
¢ NC, a MD ¢ ND. W3 sroro cnenyer, yro ZMCB = 4ZBCN
¥ ZMDC = Z/CDN.

Ho yrmt MCB 5 BON cmex-
Hule H, K&K ‘feleph BHOUM, PaB-
HpIE; CASZOBATENLHO, KAXKIL 13
HEX €CTh NpAMOR, a moToMy
MNLAB. Tak kax mmuaua MDN
Be NpaMas (NOTOMY ITO BE MOXKET
GBITh ABYX Pa3NMYHBLX HPAMBLX,
coemuraongx Touku M n N), ro
CYMMa OBYX paBHeIX yrnos M DC
B CDN ne pabsHa 2d; noaromy
yron MDC we ecrs npsModt, m,
a3HaquT, M D He neprenmuxysap-
Ha k AB. Taxam 06pa3oM, APyTro-
TO NEPNeHANKYAAPA U3 TOYKE M Ha mpaMyio AB onycruTs Henb3a.
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25. Yeprexunil rpeyroppuuk, JIna DOCTPOEHHA nepneHaUKyAg-
P2 K JaHHOH DpaMoil odens ya06eH YepTeXHBIA TPEYTONbHUK, ¥ KOTOPOro
OfHE M3 YIVIOB fenaeTcs mpaubiM. YToBH mpomecTA nNepneHARKYap
K npamoit AB (puc. 27) uepes Touky C, MeXALIYI0 HA ITON NpsMON, HTH
gepes ToUKy D), B2aTyIC BHe npaMoll, NPUCTABNAIOT JMHEHKY K mpsiMoil
AB, k nunefire TpeyroNLHUK, & 3aTeM, MPHICPXKUBAR JAHEAKY PYyKoOl,
JBHMAIOT TPEYIOABLHHK BAOIE JHHEEHKH A0 TexX nop, oK Apyras CTOPOHA
NPRMOIO YIJIa He upoiijeT Yepes Touky € unu D, 3ameM npoBoaAT npaMyio
CE.

26. BepruxanbHbie Yrabl B HX cBolicTBoe. JIpa yraa Hasnipaiores
BEPTHXKAJIBHEIME, £C7H CTOPOHEI! ONHOTO COCTABIIAIOT NPOANIKEHNE CTO-
pou apyroro. Tak, npr nepecevernmu ApyX npameix AB u CD (puc. 28)
obpa3yrrea ape nmapsl BepTHKAILHLX yraop: AGD u COB, AQC n DOB
(n weTEIpe NApEl CMEXHBIX YIMIOB).

Jea sepmuxasvunz yeaa pacnvs medncdy coboii (manpumep,
ZLAOD = £BOC), Tak xak KaXapii M3 HMX €CTb CMEXKHHIH € OJHMM
H Tem xe yrnoM (¢ ZDOB pnu ¢ ZAOC), a Takue yribl, KaK Mbl BBICIR
(§22), pasuut mpyr Apyry.

27. 3amedanna o6 yriax, HMewopEx abnyio
Bepmumy. O6 yrsax, umelommx ofmyio BeplIHHY, 4 D
NOIE3HO MOMEMTD CHEAYIOIHE IPOCTHE ACTHHEL

1) Eesu eymma necsosvxux yeace (AOB, BOC,
COD, DOE, puc. 29), umenwur obuyyro sepruuny,
cocmasAsem pascepuymuil yeoa, mo ona paexa 2d,
m.e. 180° . . 1)

2) Ecau cymma necxosvsur yeace (AOB, BOC,
COD, DOE, puc. 30), umeowuzr obugno eepusuny,
COCGAAREIN NOANG Y204, O 0NG paena 4d, . e. 360° .

3) Ecau dea yesaa (AOB u BOC, puc. 24) umeom
obugyo sepuiuny (O) u obusgyro cmopory (OB) u 6 cym- c
se cocmagamsom 2d (r.e. 180°), mo ux dee dpyzue Puc. 28
emopons (AO u OC) cocmasanrom npodoascerue o0xa
dpyeoti (T.e. Taxme yrust GyayT CMEXHBIMH).

c
B
C D ' D
B
A
A E E

Puec. 290 Puc. 30
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YOPAXHERRA

1. Hexoropsiit yran pasen 38° 20°; HaliTh BeAHYHHY CMEXKHOTO £ HUM YINI3.

2. IIpa yrna ABC a CBD, nves obutyio pepmuny B n oSmyo cropony BC,
PACTIONOXEHH TAK, YTO OHH HE IOXPHIBAIOT apyr apyra; yron ABC = 100° 24/,
a yron OBD = 79° 4. Cocrannsor i cropontl AR m BD npamyno mm
JOMABHYIOT?

3. Hocrpours kaxofi-BH6YAh YTOX H NPHK IOMOLM TPAHCOOPTHPA U JHHCHKY
npoBecTa €ro 6HCCeRTPHCY.

Hdokasars, yre:

4. BuccexTprcH ABYX CMEHKHHX YTIOE BIAHNMHO DEPIEENHKYASPHDL.

5. BHCCEeKTPHCH JBYX BEPTHXKANBHBEIX YIJIOB COCTABNAIOT TPOENINCCHIE OIHA
Apyroii.

6. Ecnrt npa Touxe O opamoit AB (pue. 28) nocrpoym no paznnte cTopoEs
ot AB pasunte yrnu AGD u BOC, To croporn nx OD u OC cocTasianT ogny
OPAMY.

7. Ecmi w3 mouxu O {puc. 28) nposenes noxynpamsie OA, 0D, OB, OC
Tax, uro ZAOC = ZDOB u LAOD = £ZCOB, to OB ects npopocmyxenme A4
u 0D ecrs npononwerne OC.

¥Yrazanue. Hano npumenars §27, 2 u 3.

2. MATEMATHYECKHE HONPEJJIOXKEHH A

28. Teopemsnt, akcuoMm, onpenedenmsa. Wz Toro, uro 6o
H30AEHO, MOXKHO 3IAKAKYHMTh, YTO HEKOTODble FeOMETpPHYECKME HCTH-
HEL MH CHHTREM BUOJHE OUEBMOHLIMA (BAIPDHMEp, CBOICTBA HMAOCKOCTH
H mpaAMofi B §§3 u 4), & ApyrHe yCTAHABINBASM MyTeM paccyxAcanfl
{(manpmuep, cpolictpa cMeskubX yrios B §22 r BepTHKANEHBIX B § 26).

PACcCYKOCHUS SBAAIOTCH B IeOMETPHM [MIABHLIM CPEACTECOM ODHA-
pPyxuTH cBolicTBa reomerpuacckix ¢uryp. Ilosromy ana nansuefmero
TIONI$3HO 3apaHee NO3EAKOMETHCH C TEMH BHIAME PacCy:KAeHHl, KOTOpbIe
NPEMEHAIOTCA B DEOMETPHH. Bce HCTHHBI, KOTOpHIE YCTAHAB/IHBAIOTCS
B I'eOMETPHH, BBIPAXKAIOTCHE B BHAES NPeAIOKeHH,

ITH NpeanoxeHHA OHBAIOT CNEAYIOMMX BUAOB.

Onpepenenns. OunpefiencHisME HA3LIBAIOT DPSIJIOKERHA, B KOTO-
PHIX Pa3bACHAETCS, KAKOK CMBICH NPHAAIOT TOMY MM APYTOMY HAZBAHUIO
HIH BHpaxeRuio, HanpuMep, MBI yiKe BCTPEYANIH ONPEACIeHES IEHTPATb-
HOTO YTJIa, NPAMOrO Yria, NepueHanKysapa H Mpod.

AKcnoMBI, AXKCHOMAMH HASBIBAIOT WCTHHE, KOTOPHlE NPHHHMAIGTCH
6ez poxazarensCTBa. TakoBH, HAPAMED, MPESJIOKEHAS, BCTPEYABLIHECH
HaM pasee (§ 4): yepes BCAKEeE ABe TOYKE MOKHO HPOBECTH DPSIMYIO H TIPH-
TOM TOJNLKO OTHY; €CRH Jpe TOYKH OpPAMol neXaT B JAHHON IIIOCKOCTH,
TO H BCE TOYKH >Toff npAMO# Jexar B Toll e IWIOCKOCTH.

Yrames eme clefyiolHe BKCUOMK, OTHOCHINHECS KO BCAKONO DOfa
BeJIHIHEAM:
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€CIIH Jife BeIUYHHL PABHE HOPO3HbL OMHOH W TOH e Tpervell senn-
qHHE, TO OHH PAaBHEL B Mexay coboi;

eClIH K PaBHBIM BeMIHHAM NpHOABMM NODOBHY WIIH OT PABHLIX BEAH-
Y4H QTHAMEM NOPOBHY, TO PABEHCTBO HE HAPYIIRTCH;

€C/If K HePARHBEM BEJIHYHHEAM NPUBABUM NOPOBHY MM OT HEPABHLIX
BeJJHYHH OTHHMEM NODOBHY, TO CMBIC] HEPABEHCTBA HE KH3MEHUTCH, T-€,
Gob1Ian BeNMYNHA OCTaHeTCs Gonbmedt,

Teopemur. TeopeMaMu HA3HMBAIOTCA NPENJIOKEHHSA, NCTAHHOCTD KOTO-
PBIX 0BHAPYIKHBASTCA TONBKO NOC/IE HEKOTOPOTO Paccyxaesns {J0Kasa-
TeARCTBA). [IpUMEPOM MOTYT CIYXKHTh CICAYIOLIHE [PEII0NKeHH !

€CJIU B OHOM KPYTe AN B PABHBIX KPYTaX HeHTPaJbHEE YT PABHbL,
TO H COOTBETCTBYIOWHE HM AYTH DaBHLL,

€CJIE NIPH NepecedeHd N ABYX MPAMBIX MEXAY coGoff OOMH U3 gerhpex
YIOB OKAXKETCA TPAMOIL, TO ¥ OCTANbHLIE TPH YIAA NPHMBIE,

CrnencrBua. CreicTBHAME HA3HBAIOTCA MPEATIONKEHNs, KOTOPhIE CO-
CTABNANOT HEMOCPENCTBEHNEI BLIEOA B3 aKCHOMHL RN M3 TeopeMur. Ha-
npuMep, H3 aKCHOMBL: ¢depe3 Ape TOMKH MOJXKHO NPOBECTH TONBKO OXHY
MPAMYIO» CASIOYeT, MTO <JBe NPAMLIC MOTYT fIepeceybds TONLKO B ofHOl
TOYKE»,

29. Cocras TeopeMul. Bo Bcaxolt TeopeMe MOXKHO PasiIHIATh jBe
YACTH: YCJOBHE U 3aKII04YeHUe, YCaoBHe BHPasKaET TO, YTO OpeanoIara-
eTCA AAHHLIM; 3AKTI0YeHRe - 10, 110 Tpefyerca mokazars. Hanpumep,
B TeOpeME: <eCin LEHTPANbHEIE YT PABHEL, TO R COOTBETCTBYIOMMHME HM
ZYTH PABHBI» YCJIOBHEM CNYIKAT MEPBAS 1aCTh TEOPEMBI: <8CTH HEeHTPaNL-
HBIE YIIbl DABHHI?, 3 3AKJIIOYEHAEM — BTOPaA YACTb: «TO H COOTBETCTBYIO-
I{e M BYTH PABHBIY; APYTHMH CJIOBAMH, HAM AaHO (HAM M3BECTHO), YTO
UEKTPANbEBIC YIVIEE DABHE, & TPeOyerca JOKA3ATE, YTO MPH ITOM YCACBAW
H COOTBETCTBYIOILHE SYTH TAKKE PaBHHI,

YcnoBHe H 3AKUTIOYEHHE TeOpeMbl MOTYT HHOTAA COCTOATD U3 HECKOJIb-
KMX OTZEABHBIX YCIOBHH W 3aKmovueHull; HaNpHMep, B TEOPEMe: <€ChH
9HCAO JeAUTCA Ha 2 H HAa 3, TO OHO pa3dennTcs U Ha 6» YCIOBHE COCTOUT
H3 apyX uacrefi: «eciin YACAO NEAHTCA Ha 2» H <€CAR YHCNO JEJIHTCH Ha
3».

Tonesno 3aMeTHTH, YTO BCAKYIO TEOPEMY MOMKHO nogpofHO BHIPa3HTD
CIOBAMH TaK, 9TO €€ yenoene OyZeT HaUMHATHCA CIOBOM <€CiH», A 3a-
KNIOYeHHe — CnoBoM «T0». Hanpmmep, TeopeMmy: <BepTHKANBHLIC YR
PABHbI» MOAHO NOAPOOHEe BRICKA3ATH TAK: ¢EC/IH AB3 YI/1a BEPTHKAILHLIE,
TO OHH PRBHBIY. .

30. O6pathaa Teopema. Teopemoii, ofpaTHoll mauHOl Teopeme,
Ha3bIBALTCA TAKAA, B KOTOpOH YCNOBHEM WOCTABNICHO 3AKIOYeHRe (HAW
YACTH 3RKIOYEHHT), & 3aKA0UEHHEM — YCIOBHE (MW YaCTb YCIOBHS)
Aaunoit Teopemsl. Hampumep, cieayioompe Jse Teopemsl OGpaTHBI ApYr
ApYyTY:
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Ecau uernmpoasusie yzaw Eecau dyzu pasnw, mo u co-
PGOHG, MO U COOMEETNCINANO- | omeememsIouiue UM YEN-
wue uM Y2t paernt. MPLALHHE Y2au DAGHY,

Ecne omsy B3 9TuX TeopeM Ha30BeM npsEmMofi, TO APYLYI0 CReIyeT
HazpaTh obparmoft. B sToM npuMepe ofe TeopeMu, # NpAMad, A obparHas,
OKkasniBalorcs BepubiMp. Ho Tak GuiBaer me scerna. Hanpumep, Teopema:
<¢CTH JB3. YT7IA BepTHKAJNbHEIE, TO OHM DABHLI» BepHA, HO obparHoe
UpeANIPKeHHe: <eCAH JBa YTAA PABHEE, TO OHH BePTHKAILHEE» HEBEPHO.

B camom nene, momycTHM, YTO B KAKOM-JIHGO yruTy mpoBesieHa ero Guc-
cexrpica (puac. 13}. OHa pa3fienur pannbit yron Ha ABa MEHBUIAX YIIA.
9TH yrabt GyAyT paBHEL MeXAY Coboif, HO OHM He 6yIyT BepPTHKANbHBIMA.

31. IIpoTuBonmonoxkAasA TeopeMa. Teopemolt, NPOTABONONOKHOR
AAHHON TeopeMe, HA3BIBAETCA Takad, YCIOBME H 33KJIOMEHHEe XOTOpOfR
MPEACTABNSTIOT OTPHIAHKE YUIOBAA K 3aK/I0ICHUA JAHHON TEOpeMbl.
Hanprmep, reopeme: ¢eciu cyMMa nudp esmres Ha 9, TO THOIC JeTHTCA
H3, 9» COOTBETCTBYET TAKAf OPOTHBONOVIONKHAS: <€CAH CyMMa Hudp He
JeNUTCA Ha 9, TO YHCHO HE JENUTCa Ha 9».

H 3pech JOMKHO 3aMETHTE, TO BEDHOCTh NPAMOil TEopeMsl elme He
CIYKHT ROKB3ATENBCTEOM BEPHOCTH HPOTHBONOJIOXKHON: HAIPEMED, Npo-
TRBOTIIOAMKHOE NPEIJIOKEHNE. <6CIH KAXKAOS CRArAeMOe He AeNNTCA HA
OJIHO | TO Y YHCHIO, TO B CYMMa He PA3JefuTCs HA 9TO YHCHO» — KeBepHO,
TOTHA KaK APAMOE HMPEeAIoKeHHe BepHO.

32. 3aBHCEMOCTL MeXAy TeopeMamm: npamoil, obparmoft
NpoTRBONONOKEON. [na mywutero yachenus ITOH 3ABUCUMOCTR BHPA3MM
TeopeMil COXpamenao Tak (Bykeofi A Mu 0GOZHAMMM YCACBHE TEOpEMH, A
Gyxpoft B — ee saxmuenne):

1) IIpamasa: ecym ects A, T0 ecTh ¥ B.

2) O6paTHaf: ecin ecTs> B, 70 ecTh M A.

3) lIporeeononoxuast npamoil: ecnn Her A, T0 Her n B,

4) TIporeBonono:xuan o6parmoi: ecny Her B, o ser 1 A. Pacema-
TPHBAA ITH MPETJIOKEHNA, JIErKO 3aMETHTh, YTO NEPBOE U3 HHX HAXONHTCS
B TAKOM K€ OTHOWIECHHA K YeTBEPTOMY, KAK BTOPOE K TPETbEMY, 4 HMEHHO:
NPeENOKCHES DEPEOE H YeTBEPTOe OOpATHMEI OfIHO B JAPYTOE, PABHO XKAK
BTOpOe B TpeThe. JelicTBHTENLHO, H3 DPLAJIOKEHMS: ¢eChH ecth A, TO
€CTh B By HemOCPENCTBEHHO CAeAyeT: <«ecnd HeT B, 10 seT H A» (Tax Kak
ecnu 61 A GuuT0, TO, COTNACHO NEPROMY NPEIJIOIKEHRIO, Obtno 61 1 B);
obpaTHO, B3 DPeAsICKERUA: «ecnn HeT B, To Her H A» BLIBOZMM: ¢eCin
ecrb A, T0 ecTh u B> (Tak Kak ecnu 651 B He 6b110, TO He Gbino 661 u A).
CoBepmenHo Tak e yGesuMcs, YTO M3 BTOPOTO NPEANOXKEHNA CICHYCT
TpeThe, B HA0BOPOT.

Taxum 06pasoM, YTOOH HMETh YBEPEHHOCTS B CHPABEIIHBOCTH BCEX
HeTHpex TeopeM, HeT HAJOOHOCTH NOXA3BIBATE KAXAYI0 M3 HAX OTHEHB-
HO, 2 JOCTATOUHO OrPARHINTHCA SOKAZATEILCTBOM TONLKO ABYX: NpAMoit
n obpaTHoll, MIK NPAMOE H HPOTUBOOONCKHON.
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3. TPEVI'OJIbHUKHA
Honatae 0 MHOTOYTONbHAKE U TPEYTMILHHKE

33. JIomanas amams. Jlunun, ofpasyemMas OTpesKaMy RPAMEIX, He
Jexamux Ha oanolt npaMolt H pACHOAOMEHHBIX TEK, YTO KOHEU HePBOTO
CIYKHT HAMaJIOM BTOPOrO, KOHEU BTOPOrO — HAYANOM TPEThEro U T. 4.,
Ha3uBaeTca Jomamoft mwimed (puc. 31 7 32). 3TH oTpe3Ku Ha3BIBA-
KTCA CTOPORAMA JOMAHOH, & BEPINHHE YIVIOB, ODpA3YeMBIX COCERHAMM
OTpe3KaMH, — BepIMEHAMY c¢. Jlomanas MuaHa 00O3HAMAETCA pPAXOM
6yKB, NOCTABMEHHBIX Y €€ BEPUIME W KOHLOB; HANDHMED rOBOPAT: JOMa-
nag ABCDE. JloManas sHHnA HasHIBAETCA BBIMYK/AON, ey oma scA
PACNONOKeHa 110 OOHY CTOPOHY OT KAXKAOTO BXOASILIETe B €¢ COCTAB OTPe3-
Ka, MPONOIKEHHOrO HeorpaHHYeHHO B obe croponsi. Takopa, Hanpamep,
JuEHA, H300pasKeHHAA Ha pHC. 31, TOrAa Kek JoMadad Ra puc. 32 He
6yamer suimykaol {0Ha pacnonomKesa He 0O OFHY CTOpPORY OT npaMol BC),
puc. 31.

/B\___/ :
Puc. 32

Pac, 31

Korna goHugp! 10oManOf CXOOATCA B OGHY TOUKY, TO OH3 MA3ZLIBACTCH
samkHyToft (Hartpumep, marna ABCDE sa puc. 33).

34, Muoroyrombaux. @uryps, 06pasopaHHas 30MKHYTOH JOMAHON
nuHHel BMECTe ¢ YaCThI0 IUIOCKOCTH, OrpaHuyenHoll sTol muunelt, Ha3g-

B3eTCH MHOrOYronsEikoM (puc. 33). Croponnt 31oll AoMaHOH HARLBAIOT-

.
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Puc. 33

X
T

CH CTOPOHAME MHOTOYTOJIBHHKA, YTJIbl, COCTABICHHDI¢ KAKALMA ABYMA
COCEJIHEMH CTOPOHAMH, — YTNAMH MHOIOYTOALHHKA, 3 HX BEPUIHHEL —
BEPIIHAEAMME €70,
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IIpn »1oM BayTPeHnedl obAACTHIO ¥IMA MHOTOYTOJIHHMKA CYHTAETCH
(puc. 33) Ta, k¥ KoTOpOfi IPHHAMTEOKAT HEMOCPCACTBEHHO NPUMBIKAIO-
Was K BEPIIMHE BHYTPEHHAAR oDJACTE CAMOro MIOrOYroNbHuKa. Tak,
A48 MHoroyToaelinka MNPQRS (puc. 33} yriom npn sepummne P sb-
AAETCH yrod, Gosplmnit qpyx npaMerx (¢ 3amrrpuxopanHoOf BHYTpeHnest
obaacrbo). Cama JIOMAHAS JIMHEA, OTDAHHYHBAIOMAH MHOTOYTOMLHMK,
Ha3bIBACTCA KOHTYDOM €ro, 3 0TPe30K, PARHEIN CYMME RCEX €10 CTOPOH, —
IIepUMETPOM.

MHOTOYTOMLHNMK Ha3bLIBAETCA BBITYKJIBIM, €CIH OB OrPaHHYeH Bbl-
nyxkaoli nomanoft snnueli; Takor, HanpuMep, MuoroyroasHuk ABCDE,
usobpaxennslli Ha puc. 33 (Muoroyronsunk M NPQRS nenbsn Ha3paTh
BEIMYKJbIM); Mbl OYHAEM PacCMATPRBATL, TNABHMIM OOPa30M, BHIMYKIIbiE
MHOTOYTONbHHUKH.

Beakas upamasn (kax AD, BE, MR, ..., puc. 33), KoTopas coequHsneT
BepIIHItbl ABYX YI/IOB MHOrOYTOALHUKA, HE NMPUISKAIIMX K OZHOH CTO-
poOHe, Ha3kIBAeTCA AHArOHAIBI MHOIOYrONbHUKA.

HanmeHbinee 4pco cTOpOH B MHOPOYTrOibHIKe ~ Tpu. [1o uneny cro-
POH MHOCOYTONbHMK HA3SLIBAETCH TPEYTOJIBHHKOM, HEThIPEXYTONLHHKOM,
NATHYCOALHHKOM 1F T. 4.

11 KpaTKOCTH «TpeyronsHUKs 0B03HAYAeTCH CUMBOTOM A,

35. PasgeneHne TpeyronbHUKOE. TpeyroibHUKH Da3AeNsIOTCA
10 CPABHUTENBHOM LAMHE HX CTOPOH H/HI RO BeAHIHHe uX yrnos. OTHoCH-
TENLHO JNHHB! CTOPOH OHHM OBIBAIOT: pasHOcTOpoHKMe (pHe. 34}, xorga
BCE CTOPOHBI Pa3autinoll AJNMELL, H paBAOGeapenHbIe (pHc. 35), Korga
JB¢ CTOPOHbI OAMHAKOBbLY; B HACTHOCTH, PABHOGEADEHHLI TPEYTONBHIK
H23bIBAaeTCA PABHOCTOPORHMM (puC. 36), XOrga BCe TP €ro CTOPOHBI
DABHBI MeXAY cobofi,

OrHOCHTENbHO BEAMYMHBI YITIOB

TPeyrofbHAKH BBIBAIOT: OCTPOYIOJNE-
arte (puc. 34), Kkorma BCe yrUmL
OCTphie, OPAMOYTONbHEE (pHe. 37),
KODAR2 B uUHCIe YINOB €CTh NpAMORH,
H TymoyroabHbie (puc. 38}, xorma

B YHCNE ¥rNo0B €CTh TYIoil.
B npaMoyroNsHOM TpeyrombHUKe
Puc, 34 Puc. 35 croponsr, ofpasylomue npamofi yron,
Ha3BIBAIOTCH KATEeTaMM, a CTOPOHA,
JIeKamas NpoTUs APAMOrO Yraa, — FHOoTeHy3o0l,

36. Fnapnefitume nuuun b Tpeyronsaake, OJHY U3 CTOPOH Tpe-
yl"Oﬂle‘IKa HHAOI'DA HaA3bIBAIOT OQCHOBAHHEM, TOTOA BEPIIHHY IIPDOTHBOMO-
JIGIHOTO YT HA3bIBAIOT BePIMHHOM TPeYroNbHUKa, & NepIeHIuKynap,
ONyMEHHbA U3 BepPIIMHBI HA OCHOBAHHE WM HA €r¢ NPOJOIKeHHe, —
BElcoTOl ero.

Tak, ecnn 8 AABC (puc. 39) 3a ocroBanue p3sta cropona AC, to B
6yner mepluvHa, BD — BBICOTA TPEyroNbHHKA.
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B paerobenpeniom Tpeyrofs-
HAKE OCHOBAHHEM HA3LIBAIOT OOLIK-
HOBEHHO TY CTOpPOHY, KOTOpas He
OPAHALJIEXKUT K DPaBHBIM; TOrAa 5
BEpIHHHA pPABHOOEADPEHHOTD Tpe- 2
YrOABHHEKA OymeT BeplinHO# TOTO
¥Ooia €ro, Koroprtil obpaszosan pas-
HpMy  croporamu. O1pesck BE
{(puc. 39), coemuumonmil BepUIHY .

xarer

KaKoro-HubyAr yria TpeyroJbHE-

KA C CepeaMHON NPOTHBONOMOMNKHON ‘

CTOPOHBI, HA3LIBAETCA MeauaHok. Puc. 36 Puc. 37

Otpesox npaMoit BF (puc. 39,a),

Oenamgll kaxkoii-HEOYAsE Yron TpeyroNbAMKS HOMONaM, HASHIBAETCHA paB~
Hojlendmeii yrna TpeyroibHHKA WM ero OuccexTprcoif (GnccexTpuca,
B0OGIIE rOBOpS, HE CORNATACT HH C MEHUAHON, HE C BHICOTOM).

/N%
F e
AD.FE uAE D

Puc. 38 Puc. 39

W3 pepurmHbI KAKAOrO yria TPEYrOMLHAKA MOXHO OyCTHTH mepheH-
IUKYNAD Ha NPOTABONONIONHYI CTOPOHY HAH €e NMpOIDKeHNe, CAeIOBa-
TebHO, KAXKJbIN TpeyrolbHHK HMeeT TPH BHICOTHL. BeplHHY KaXKIOro
¥rna TpeyroJIbHHKA MOXHO COENHHHTL nmpaMofi ¢ cepemmMHO# MpPOTHBO-
OONOXKHOH CTOPOHB!, CISACBATENBHO, KAKNABI TPEYrONLEMK HMEET TPH
Menuanpl. TouHo TaK ke HCHO, YTO KAKABIY TPEYrONBHHK UMEET TpH
ORCCeKTPHCHL,

CuMMmeTpas reoMeTpuyecknX (pRryp OTHOCHTENLHO OCH

37. Ilpuuzyuenun cBOHCTE TPEYINIBHUKOB, MEOTOYIMOJIbHAKOB H ZpPY-
THX TeoMerpryeckEX (uryp 4acTo BeTpedaerces oryualt ocofore pacnono-
JKEHHSI HA TJIOCKOCTH ABYX PaBHbIX (bHIyp MIM ABYX PABHBIX OTDE3KOB,
HJIH ABYX TOYEK MO OTHOHIEHMIO K Kakoli-nubo npamoii. Ecam xaxme-
nubyap e Toukn A u A' (puc. 40} pacnoioXkeHsl o pa3BELEe CTOPOHB! OT
apamolt M N Ha omHOM H TOM e NePneHAUKYAsApe K 3Tol npamoii 1 Ha
OJMHAKOBOM PACCTOSHHM OT OCHOBaHuS nepneHaukysipa (Ae = A'g),
TO TakHe TOYKH HaZbIBAIOTCH CHMMETPUUHELIMH OTHOCHTEILEC Dpsd-
molt MN.

2—1568
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B
Pue. 40 Prc. 41

Ape durypsr (mnm npe wacru omuoft U Tol Xe GUrypL) Ha3HIBAIOTCA
CHMMETDHIHKIME OTHOCHTE/ILHO npaMolt MN, ecnm xaxpo# Tovxe 4,
B, C, D, E,... (puc. 40) ozmo#t baErypu (unn omuolt uacru GUrypsb)
COOTBETCTBYIOT CHMMerpmnunnie Toukn A', B', C’, D', E'... mpyroi
buryps {(aau apyro# gactu durypet}, n 06parro. IIpamas MN 8 TakoM
CiTyae HESHIBAETCH OCHI0 CHMMETPHH. 3eCh CAOBO 40Chs OPAMCHACTCA
DOTOMY, YTO €CH YacTh IMIOCKOCTH, JEKAINYI0 10 OJHY CTOPOHY OT
npamoit MN (BaupuMep, nesy0 YaCTb), CTAREM BPaWarH BOKPYr MN,
Kak OKOJI0 OCH, A0 TeX Nop, IOKA T8 YacTh [UIGCKOCTR He YOaJer Ha
TY YaCTh, KOTOPas JIEXKHT 10 JPYrylo cTopory or npamod MN (ma
OpaByio Jacth), TO CHMMEeTPUYENE GHPYPH COBMECTATCSH, TAK
KaKk TOYKa A ynazer npn 91oM B Touky A', Touka B — 5 rouky B’ m . 1.

O6paTno, ecma BpaleHHeM BOKDYT HEKOTODPOH HpSMON MBI MOXeM
GErypy, rexAmMyIO IO OAHY CTOPORY OT 3TOHM NpPAMOH, COBMECTHTD ¢ (bu-
Typoft, Nexameft 110 APYryI0 €¢ CTOPOHY, TC ITH (PHIYDH CHMMETPHEYIHEL
OTHOCRTEJILHG OCH Rpamerus. H2 ¢cKa3arHOO clenyer, 47o:

Beakue Ape ¢$Aryph, CAMMETPHIHHE OTHOCHYEIBHO KAKON-
anbo ocH, pasHK Mexay cobolk.

CaMMeTPHA OTHOCHTOALHO
OCE RAa3LIBAeTCH OCEBON CHM-
MeTpHelf.

3ameuanue. Xora cum-
MeTpUBLie DEryDLl BPAIeHE-
€M BOKPYT OCH CHAMMETPHHE MO-
ryT 6mT: NpBBENERH B COB-
MelleHne, ONHAKO OHH, B000-
¢ TOBOPHA, HE TOMIECTBEH-

HEL B CBOEM PaCTOIONKeHVH Ha
NJOCKOCTH. DTO HY»KHO NOHW- Prc. 42 Puc. 43
MATBH B CIEOYIOMIEM CMBICIE:

910611 COBMECTUTD ABe CHM-

MeTpHaHble (UTYpH, HeoOXQEHMO OOHY W3 HHX HEPEBEpHYTh Apyrod
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CTOPOHON H, CACIOBATENERO, HA BPEMS BHIBECTH €€ HI ILIOCKOCTH. Konn
e He BHBOIHTE GHrYpH H3 BINOCKOCTH, TO, BOODIIE TOBOpS, HAKAKUM
NEPeMelliEHNeM B 3TOH NIOCKOCTH Heys3f NPHBECTH €8 K COBNANCHMIO
¢ durypoit, efi cHMMeTpEUHON OTHOCATEIHLHO OCH.

Ha puc. 41 m3obpaxkeHsl Opa Y30pa, CHMMETPHUHLE DTHOCHIEIbLHO
npamoRt AB. Bpampan npasuiii y3op oxono npamoli AB, ero moxHO
COBMECTHTE C JIEBRIM Y30POM.

Hpu sToM npasmit ysop Gyaer nepesepHyT mpyroit croposoit. Ho
€C/lH Re OTPHIBATH MPABOIO Y30pa OT ILIOCKOCTH, & NepeMemaTh €ro
TaK, YTOOB OH CKOJIL3HA NO IOCKOCTH, TO HHKAKMM HEPeABIDKEHHEM
€ro He YJACTCH COBMECTHTD C JIeBbIM y30poM. OceBas caMMerpus 4acTo
BCTPEUAETCH B ODLIACHHON JKU3HW., Y30PH BA JCKODSTHBHLIX TKAHAX
H HA KOMHATHLIX 000AX, APXHTEKTYPHME YKPAICHAS HA 3J3HUEX B B
MJIOCKHX DHCYHKOB M Camble dacamel 3gannfi uMeor oberME0 dopumy,
CHMMETPHIHYI0 OTHOCHTEILHO HexoTopolt oc. B nipapoge Taxke 4acro
BCTPOUAIOTCA CuMMETPHYHBIE GopMH. Tax, JMCTHA NepeRbep U NEMECTKH
UBETOB MMEIOT (POPMY, CHMMETPHUHYI) OTHOCHTeNILHO cpemmere crebas.
Taxos H306paeHHut pa puc. 42 quer knena. Kpumha Gabouxkn # ca-
MAA BX pacHBeTKa BMeor (OpMY, CHMMETPHYHRYIO OTHOCHTeNLH) OCH €8
ryacsuga (pac. 43).

4 +

Hexoropuie coolicTsa papaofeaperHoro TpeyroabaMKa

38. Teopemu. 1) B pasnobedpennom mpeyzoavsrnuse Guc-
CERMPUCE Y2AG NPL GEPUIUNE LML OPHOBPEMENKO U Meduana
U 6NCOma. )

2) B poonoBedperiHOM MPEYZOALNUKE Y2AL NPU OCHOBOHUL

MO

Ilycts AABC {puc. 44) pasuobeapennniit ¥ npamads BD senur mono-
aaM yroit B npn sepmase ero. Tpebyercs nokasars, uto ara GuccexTpuca
BD ecTh TaroKe H MeARAHA H BHCOTA.

Boobpasnm, wro AABD noeepHyT BOKpYr B
cropons! B, kax okono OCH, TAK, YTOOH OH
ynan ga ABDC. Torna, BcieicTEHE PaBEHCTBA
yrnos 1 m 2, cropona AB ymamer ma BC,
a BCTIGNCTBHE DABEHCTBA 3THX CTOPOH Touka A
cosnazer ¢ C. Tlosromy DA copmecrurea ¢ DC,
yron 4 COBMeCTATCA € yrioM 3 m yron 5 —
¢ yraoM 6; 3HAYHT,

DA=DC, /Z4=/3 n/5=4L6.
Hz roro, wro DA = DC, caenyer, aro BD Puc. 44
€CTh MEJHAHA; B3 TOTO, UTO YIIBI 3 H 4 paBHH,
BLITEKAET, YTO STH YI/ki TpaMbIE H, crelfoparensio, BD ecrs Bricora
TPEYTOJILHUKA, H, HAKOHeN, YCAK 5 M 6 Opu OCHORAHMH TPeyroJbHMKA
PaBHEI.
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39. CuneactsnHe. M BEARM, YTO B PABHOBEAPEHHOM TPEYTOD-
ke ABC (pmc. 44) oppa m Ta xe npamaa BD ofnagaer sernpbMa
cpolicTBaMHE: ORA ectt GUCCEKTpHCA yrma NPH BepIHAE, MEAHAHA, HpO-
BElIEHHAA K OCHOBAHHMIO, BHICOTA, ONYILICHHAN HA OCHOBaHHe, H, HAXOHeN,
NMEPTIEHARKYAP K OCHOBAHHIO, BOCCTABACHHEIN M3 €r0 CepeauHEI.

Tax kak KaXAoe B3 ITHX YETHPEX CBOACTB BOOAHE CHPEISARCT MO0~
xeHue npaMoii BD, To cymecreopaHue OQHOIO M3 HHX BiIeuer 3a coboil
Bce ocranbHule. Hampumep, amcoma, onytuennas K6 0CNOBARUE PAGHO-
Gedpennozq mpeyzorvnuxa, cayrcum odnogpemenno buccexmpucoli yeas
npu sepuiune, Mmeduanotl, nPosederNoll K OCHOBRHUND, % NEPREHIUKYARPOM
K 0CHOBAKUI0, BOCCINACACKIUM & €20 CEpedue.

40, CamMeTpHs pasHoGeADEHHOTO TpeyroabHHKa., Mur Buie-
nu, wro pasnobenpernsth AABC (puc. 44) aemrrea 6uccexrpucoit BD na
TaKHe JBa TPEYTUILHEKA (iesril H Mpasbifl), KOTOPbIE BPAIleHHEM BOKDPYT
BuccekTprch MOTYT GEITL COBMemEenHsb: OBHH ¢ ApyreM. M3 sroro moxmo
BAKJIIOYHTD, YTO KaKyio Onl TOYKY Ha OIHOH nonoBuse paBHObempPeRHOrO
TPEYrofbHHKA MH HA B3fUIH, BCECOA MOXKHO Ha ADYTo#f €ro nmonopsne
HANTH TOYKY, CHMMETPHYRYIO ¢ nepsofi orEOCHTENBHO ock BD. Bossmewm,
HanpuMep, Ha cropore AB rouxy M (pmc. 44). OnycruM u3 mee Ha BD
nepnenmuxynap MK 1 nposoinkuM ero oo nepecedenns co croponoit BC.
Mu1 nomyusu Toraa Ha ToH cTOpoHE TOUKY M, CHMMETPHYHYIO ¢ TOUXKOH
M ornocurensHo ocn BD. Neficrenrensio, ecnd, ppamas AABD soxpyr
BD, unt ero copMecTuM ¢ ABCD, o npu svom KM nofiner no KM’ (no
PaBEHCTBY DpAMBIX YIIOB), a cTopona BA ynager ua cropony BC (mo
PABEHCTBY YIVOB OpH BepmuHe B); 3BaunT, TO9Ra M, KOTOpas NERMUT
na KM u na BA, ynager B Touky M’, koropas nexur n ma KM’
u Ha BC. Orciona pappo, ywro KM = KM' Taxad ofpasoM, ToUKH
M w M' nexar no pasmble cTopoum or Huccextpuckl BD, ua opmom
K Helf mepReRAHKYIApe H HAa PABHRIX DACCTOSHHAX OT OCHOBAMHA STOTO
NEPOeHIMKYAAPS; 3HAYHT, 9TH TOUKH CEMMETPHYNBI OTHOCHTENERO OCH
BD. Taxum ofpasoM, e peenobedpensom mpeyzoavruxe Guccexmpuca
Y2AD NPU GEPUIUNE ECIRYL €20 OCH CHMMEMPUL,

IIpusnaki paBeHCTEa TPEYTOJULHHAKOB

41. lpeapapuresntanie noaatud. Jpe reomerpaaeckre bHryph,
HalIpUMep ABA TPEYTWILHAKA, KAK MBl 3HAEM, HA3BIBAIOTCA PABHLIMAH,
€CAH OHH NPH HAIOKEHHM MOTYT GHTh copMelneHH. B copMemaromumx-
CH TPEYIOJIBHMKAX, KOHEHHO, AO/MKHB OHTh COOTBETCTBEHHD DPABHEL BCE
WIEMEHTH HX, T.€. (TOPOHBI, YIVIBL, BBEICOTHI, MEARANEI H GHCCEKTPHCHI.
Oanako Anm Toro, YTOGH YTBEPHKBATh, YTO AB3. TPEYTONLHAKA PABHEI,
HeT HeoOXOAMMOCTH YCTAHABIMBATE DABEHCTBA BCEX HX 3JIGMEHTOB, J0-
CTATOUHO YOeIUTECA B PABEHCTBE TOJILKO HEKOTOPEIX M3 HHX.

42. Tpu NpPHIHAKA PABCHCTBA TPEYTOJILHHKOR.

Teopemn. 1) Ecau dae cmopots u Yzoi, IaKAOREHHUWT
MENCOY HuML, 00NHOZ0 MPEYZOALHUKG COOMNEEMOIMBENHE PAGHYE
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deym CINOPONHGM U Y2AY, FGRAIONERHOMY MENCOY HuMU, IpYeo20
PEYZOALHURG, MO MAKUE MPEYZOLLHUKY PAGHE.

2} Feau de0 yzan u NPUAEHCOUGR K HUM COPONG 004020
MPLYZOALHUKG COOMBEMLMAEHKO Paanm JoyMm YaaaM & Npu-
aAcoicauieti X HuM cmopore dpyz020 MPEY20ALHUKG, O MAKUE
MPEYZOALHUKY PAEHH,.

3} Fcau mpu cmoportt o0Ho20 MPEYZOALHURG PAGHB Mpes
CMOpoHaM GPY2020 TRPEY20ALHUKG, MO MGKUE TRPEYZOALHUKY

PasHH.
/\ /AX
C B G By

Puc. 45
1) Hycers ABC » A1 B;C; — aBa Tpeyroabhnxa {puc. 45), y xoropbix
AC=A1C, AB=A1By, LA=/LA;.

Tpebyerca RORA3ATH, 9TC 9TH TPEYTONBRHKN DABEH.

Hanowuu AABC Ba AA;B1C, Tak, 4Tobsl Touks A copniana C Al
n cropona AC nomna no A;C1%). Torna, Bcrencraie paBeHCTBAa 9THX
cTOpOH, To4uka & cosmectirrca ¢ O, BerencTRYe PaBEHCTBA YINIOB A 1 A,
cropona AB noiiger mo A; B), 3 BCileicTBHE PABEHCTES ITHX CTOPOK TOYKA
B cosmager ¢ By, nosroMy cropona C'B cosmecrurcea ¢ 1By {18k Kak
ABe TOYKE MOYKHO COSOMHATH TOJABKO ORHOM npsamofi), M TpeyronsHMKR
COBIAIYT; 3HAYNT, OHY PARHBL.

2) Oyers ABC u A1 B1Cy (puc. 46) — aBa TPeyroRBHHKA, ¥ KOTODHIX

4 4 LC = LCy,
LB =B,
CB=01B;.
c B G B, Tpebyercas aokasarh, 49TO

Puc. 46 ITH TPEYTONLHMKH PABHBL.

* Hanoxun AABC na

AA B C) Tax, 4TOOEL TOY-

Ka ' conana ¢ C) u cropona CB nomna no CyB). Torra, scneacrsue

PABEHCTBa 3THX CTOPOH, ToUKa B cobnazer ¢ By, a BLISHCTBRE PABEHCTBA

ywioe B n By, C u €, cropoua BA noiiger no By A; u croposna CA —
o Cl Al.

*) BN BRIoMEeHRA YKAZAAKHX B 9TOM Naparpade Haoxennit NHOTAA NPAXOIHTES
HARMAALIBaEMbl TPeYTONLHHK NEPeRepHYTh Lpyrofi croponoi.
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Tax xax gBe mpsMble MOTYT HEPEcevbes TONMBKO B OGHON TOYKE, TO
BepuaHa A Jopmxma coemacts ¢ Ap. Taxum 06pa3om, TpeyrolbHHKE
COBMECTHTCS; 3HAYNT, OHU PAPHBL.

3) llycre ABC n A, B,C, (pHc. 47) — Apa TPEYTOAbHHKA, ¥ KOTOPbIX

AB=AIB;, BO-‘-‘BlCl, CA=01A1.
Tpebyercst RoXa3aTh, YTO 3TM TPEyIOIbHMKH passbl. JIOKa3LBATH

Puc. 47

ITOT NPH3IHSK PABEHCTBA HANOXKEHHOM, KAK MBI 370 Jeflajd AJg NEPBEIX
apasHaxos, 6pino O HeynobHO, TAX KAk, HE 3HAN HMYEro 0 BeJAMYHMHE
YTROB, Mbl Hé MOJKEM YTBEPXKE3Th, 9TO NPH COBNANGHWH ABYX PABHBIX
CTOPOR COBNANYT M OCTANLHEIE CTOPOHbL. BMeCTO Hanoskenma mpuMeHHM
34ech DPHIGKeHHE.

IIprnosxum AABC x AA;B;C; 18K, 4T0681 ¥ HHX COBMECTIIHCE PaB-
anie croponnl AC u A;C,. Torna AABC sativer nonoxense AA,C B,

CoemaruB npaMol Touxu By u B,, Mul nony9sEM Jpa paBRODEAPEHHBIX
Tpeyromnunka A; By Bz u By C) B2 ¢ ofmpu ocnosaurem By B;. Ho B pas-
HobeIpeHHOM TPEeYFOJIbHAKE YT BpH OcHOBaEuH pasan (§ 38); caeno-
BaTenmbHo, £1 = £2 w /3 = £4, a noromy LAy B\Cy = LA B,Cy = £B.
Ho B TaxoM cnyvuae AaHHLIE TPEYTOJILHUKA JOVDKHbI GBITH paBHEL, TAK KAK
ABe CTOPOHBI M YIOf, 3AK/I0OYEHHRIR MeXIY HHMH, OFHOIO TPEYrOJbLHHKA
COOTBETCTEEHHO PABHH JBYM CTOPOHAM M YIJY, BAK/IOYEHHOMY MeXKIy
HHMH, JPYTOTO TPEYTOIILHHKA *).

SaMedanue. B poenns mpeysosvKuKaz RPomMue PROKNT CIROPoN
AENCAIM PAGHNE Y218, U OUPATING, RPOTHYG DAGKUT Y2408 ALHCATR PREHNE
CIROPOHY,

JoxazauHble TEOpEMEl O PABCHCTBE TPEYTOILHHKOB M YMEHNHE Pacno-
3RABATH PABHbIC TPEYTOJIBHHKH N0 YKASAHHKM NPHIHAKAM Ype3pbiyaitno
06AervaloT pemenne MHOrMX eOMETPHICCKAX 3434 U HeOBXOAMMET Ajta

*Y41o6n npAmas B B: npoxoaunms scerpa BEYTpE ¢urypw Ay BiCiBa, wano
NPHEMAALIBATE TPeYTONbHHKH APYr K Spyry Taxk, urobm mx ofmaa cropoma A C:
Srana sanGoynmedt us CTOPOH.
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AOKAZATOALCTBA MHOTHX Teopem. TeopeMbl O DaBeHCTSE TPEYTONLHAKOB
ABJIAIOTCHA FAABHEIM €PENCTBOM A% 00HADYHEHER CBONCTE CACHKHBIX e~
MmeTpHYeckax ¢uryp. Ydampecs yGenaTcs B 9TOM NpH ZaabHelimen npo-
XOXICHUA [PERMET.

Bremunt yroJa TpeyronbHHKA H ero cBolicrao

43. Onpeaenenue. Yron, CMeXHER ¢ KaknM-HEOYAD YrIoM
TPEYTONbHHKA (HAM MHOMOYTOJABHHAKA), HASKBALTCA BHEIIIHAM, YTIOM STC-
rO TPEYIOIBHAKS (WIH MHOTOYTONBHAKA).

K

Puc. 48 Pnuec. 49 H

Taxosr1, ranpumep, yranl (puc. 48) BCD, CBE, BAF. B ormuume or
BHEUIHUX YTIIB CAMOI0 TPEYTONBHNKS (MAH MEOTOYTOABHKKA) HA3bIBAIOTCH
BHYTPCHHAM.

IIpu KaKAOM yTIe TPEYrONBHHKS (WIM MHOTOYTOISHHEKS) MOXKHO [0-
CTPOWMTH NC ABa BHEIIHEX yria (OPOAGNZKEB OAHY WIH APYTYIO CTOPOHY
yriaa). DTH JBa YIIA PABHEL, KAK YIV BEPTHKAIbRLE,

44. TeopeMa. Brewnud y2os mpeyzosvruna foavuse xaxc-
0020 BHYIIPEHHELL0 Y2AG €20, HE CMENCHOZO € INUM BHCULHLLM.

Hanpumep, poxameu, 910 saemunkt LBCD AABC (prc. 49) 6omme
KAXJOro B3 BRYTDEHHHX YIVIOB A M B, He CMEXHBIX C ITHM BHEIUTHAM,

Yepes cepenuny E croponst BC npopenem menmany AE # ma ee
TIPOAMDKERNH oTnoxkaM 01pedok EF + AE. Touka F, ozebupuno, Gyaer
sexarb BHYTpE yrna BCD. Coemumam F ¢ C npamofi. TpeyronbsHuKH
ABE u EFC (noKprTie UTPEXaMH) PaBHEL, Tak Kak npa Touke E onx
HMEIOT O PABHOMY YIJIY, 3AKIIOUCHHOMY MEXAY ABYMA COOTBETCTBEHHO
paBHEIMY cTOposEaME. 1z pasencrsa ax 3axmwovaem, uro yrim B u ECF,
Jeiaimue IPOTHB pasanX c1opod AE  EF, pasuri. Ho yron ECF cocta-
BJIgeT 4acTh BHemHero yria BCD u noroMy Mesbine €ro; CleAoBATENbHO,
u yrox B mennme yrna BCD,

IIpomonsxus cropowy BC 3a mouxy €, Mul monyuny sHemrHHE Yrom
ACH, papuniit yray BCD. Ecnu u3 pepumun B nposefiem K cropore AC
MeZUaHy M NPOSOJUKHM e Ha TAKYI0 XKe gndaHy 3a cropory AC, To
COBEpIMEHHO TakK JXe JAokaxeM, 910 yron A mempme yria ACH, Te.
mensire yraa BCD.



40 Ta. I. IPAMAS JTHHA S

45. CaeacTiue. Ecau s mpeyeorvruxe odun yeoa npamoti vay
mynoti, mo dea dpyeuxr yeaa ocmpwe. HeficTBATensno, AONyCTEM, UTO
xaxoit-uubyap ZC AABC (puc.

z P s0m 51) Gyner mpamoli unm

Tyno#, Toroa cMeXHbIi ¢ HAM

pHemrHpit yron BCO  gomxen

OHITE MpAMOIT HIE OCTDHIY; Che-

ZOBATENLHO, YIaH A 7 B, xoro-

) pile, 0O JOKAZAHHOMY, MeHbIue

A C _p4 C D  3TOTO BHOUIHErO YIJia, ZOVDKHb!

Pue. 6O Prc. 51 6uITk 06 ocTphC.

Coornomennst MEX Ay cTOpOHaAMH H YI'IaMH TpeyYTOJbHHKA

46. Teopewun. Bo BeAKOM TPeyrONBHUKE

1) DPOTHB PABHEIX CTOPOK JICKAT PARHBIE YTJIbL

2) nporus Gonsmed cropoHb! fexkaT Gonbumi yrom.

1) Ecm fBe CTOpOHBI TPEYTONLHEKA PaBHbl, TO OH paBROOEIpeHHBI,
TOCHA YIUIbl, JIEXKANTHE MMPOTHE STHX CTOPOH, ZOKHL GHTh PABHH, KAK
YIIB NpH OCROBanHA paBHODEAPEHHOTO Tpe-
yronseuka (§ 38). B

2) Oycrs 8 AABC (pmc. 52) cropona AB
6omsumie BC; Tpebyerca Aokazath, uro yron O
Goneme yraa A.

Oraoxam na Gonsmed cTopone BA or pep- D
muuel B orpesox BD, paBHEIN MeRbliell ¢10-
poue BC, u coepunum D ¢ C npamoit. To- 4 c
raa aonyqyuM pasnobenpennnit ADBC, y  ko-
TOPOTO YN OPE OCHOBAHUH PAPHBL, T.e.
ZBDC = £ZBCD. Ho yron BDC, xax shemn-
Huli 10 otHomenuw K AADC, Gonwine yrna A,
CACHOBATENbHO, K yroa BCD Gonsie yraa A, a noToMy ¥ GONABHO YIron
BC A 6onbme yraa A, wro u TpeGoBanoch JOKA3ATD.

47. OO6parHue Teopembl. Bo ecaxom mpeyoavrue:

1) npomus pasnuz Y2406 AEIICATM POBHIE CINMOPOKRBL;

2) npornue Goavuiez0 Y24 sedicum 66AvIual CIMOPONG.

1) Oycre B AABC yramt A u C paeast (puc. 53); TpeSyerca A0xa3aTh,
aro BA = BC.

HpepnonokaM mpornBHOE, T.€. 4TO CToponb! AB u BC e pasnpl.
Torga oxHa U3 3THX CTOPOH ACAXKHA Ghirs Oonbmwe zpyroft, u, cheaopa-
TeAbEO, COTAACHO NpiMoR TeopeMe, onun u3 Yo A u C JomkeH OwITh
Gonniue apyroro. Ho aro nporusopesuT ycnoruwo, uro £ZA = £C; 3agavur,
HEAL3St AONYCTHTD, 9T0 ¢TOpoHsl AB u BC He paBHM, OCTAETCA IPUBATE,
o AB = BC.

Puc. 52
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2) Ilyers B AABC (pnc. 54)

B B
yron C Gonbme yrna A; Tpe-
Gyeress pokazats, uro AB >
> BC.
IIpenuonoxxuM npoTHBEHOE,
1.8, 9T0 AB He Gonmpme BC.
Toraa MOTYT DpeICTABHTHCH 4 C 4 c

ﬁz A‘""g“:" BCm n AB = BG, Puc, 53 Puc, 54

B neppom cayyae, COIACHO
npsamoli Teopeme, yrost C Guui OB paBeH yray A, Bo BTOpoM caydae yroa C
6uuE 61 MeHBIIE YTVIA A; H TO ¥ APYroe NPOTHROPEYHT YCNOBUIO; IHAYAT,
o0a a1y cnyvan uckmodaorest, OCTRETCS OAWH BO3MOXKHBIR CIy4ad, 9To
AB > BC.

Crnencrauan. 1) B pasnocmoporties mpeyzoavnuxe 8ce Y2A% Pagnn,

2) B paenoy20au10Mm MPeyeosbHUKe 8CE CTOPONY PAEHY.

48. HoxazaTenncrBo or NporHBHOro. Cnocob, KOTOPBIM MBI
TONBKO YTO JoKasaym ofpaTuele TeOpeMB!, HASHEBAETCR HOKAIATE]h-
CTBOM OT IPOTHBHOTO, WK NPABEeAeHNeM K HeJlenocTh (reductio ad
absurdum). [Teproe HasBanKe ITOT CIOCOG NOY M IOTOMY, YTO B HAYANE |
paccyRAeHHA AeNaeTcd NPpeIooKedne, TpOTHBHOE {TIPOTHBONONCKHOE)
TOMY, YTC Tpefyercs pokazats. JIpupeaenueM K HENENOCTH OH HA3LIBARTCA
BCJIGECTBRE TOTO, YTO, PACCYAKJAd Ha OCHOBAHHE CHENAHHEOTO NPEANONo-
JKeHHA, Mbl NPHXOANM K HeNenoMy BeiBoay (x abcypay). Ilonyyeunne Ta-
KOro BhIBOZA 34CTABARET HAC OTBEPrRYTH CReJaHHOe BHAYANE JONYLICHES
H NPHHATDL TO, KOTOPOE TPeOOBANOCH A0KA3ATE.

OTOT npHeM OYeHB YaCTO YNOTpeGaeTca JNa AOKA3ATeNbCTES TCOPEM.

49. 3ameuanme 06 obpaTHbIx Teopemax. Hawmmawomme usyyaTs
reOMEeTPHIO YacTO JelAl0T OOEY Xapaktepuyio omnbky. OHa 3arwmovaerca
B TOM, YTO NPABHJILHOCTE O0paTHOi TeopeMbl CUMTAIOT caMo coboilt pa-
symeomefica, ecny AoKazana npAmas Teopema. OTciofa npeacrasnenwe,
4TO ACK23ATeNBCTBO OBPATHHIX TeopeM Boobme uanpmpe. OmmGoaHocTs
TAKOTO 38KJII0MEHHA MOXKeT ORITE MOKa3aHa B pAge npuMepos. B uactao-
crr, Takol apavep Guin npusened p § 30. IToaTomy ofpaTHeIe TeopeMnl,
KO[AA OHE BEDHBI, BCETAA JOKA3bIBRAIOTCA 0c000.

CpapaMTenpHAR mmAA OpsMormHedEOro 0Tpe3ka
u goMmanoill JHARA

50. Teopewma. B mpeyzoavruxe xaicoaR CMopora Mersbiue
cymmy dsyr dpyzur cmopon.

Ecan B TpeyronpHHKEe BO3bMEM CTODOHY He CaMy®Xs BOIBIIYIO, TO,
KOHEYHO, OHA OKAXKETCA MEHEe CYyMMBbI JBYX HPYTHX CTOPOH. 3HAYAT,
HAM HANO AOKA3ATH, YTO Aae HAMBONLITA S CTOPOHA TPEYTONBLHHKA
MeEbIIe CYMMB! ABYX APYLHX CTOpPOH.

IIycrs 8B AABC (pre. 55) nanGonpmas cropona ects AC. Tlpozomkus
eropory AB, ornoxnm BD = BC u oposesem DC. Tak xax ABDC
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papobeapennsit, 10 LD = LDCB; nosromy yron D Membme yrna,
DCA, n, cneporarensno, 8 AADC croposa AC mensme AD {§47), 1.e.
AC < AB + BD. 3amenus BD wa BC, nonyamas:

AC < AB + BC.
C ae gctrBe OrHuMeM oT 0beux qacTell BHIBGACGHHONO HEPABEHCTRA
no AB nan no BC:
: AC - AB < BC;
AC — BC < AB.

YuTas 3TH HEPABEHCTBA CHOPARA HANEBO, BUIHM, YTO KAsKAAH M3 CTOPOH
BC u AB 6onbiie pasHOCTH JBYX APYTHX CTOPOH; TaK KBK 9T0 3 MOXKHG, *
OYCBMAHO, CKA3ATh M O TpeThelf, HaubGomsmeR cropone AC, 10, 3mauKT,
6 MPEYLOALRUKE KANCAAR CMOPONG GoAbwe pasuocmu deys dpyzut cmo-
pos.

B1. Teopewma Ompesor npamoti, coedunmousuil dee xaxue-
wubyde mouxu, Mmenvwe ecawoti somanol, coedungowed smu
ace MoK,

Ecau noManas, 0 KOTOPO#t TOBOPHTCA 34€Ch, COCTORT TONBKO M3 ABYX
CTODOH, TO Teopema Yxe Onia fgoxazana B npefsigyiieM maparpade.
Paccuorpuy aryail, korna noManas cocTout GoNee YeM H3 ABYX CTOPOH.
Ilycrs AE {(puc. 56) ecTh OTpesok mnpamoft, coempHANOWMA Toukm A

C
B
B
A E
A D

Puc. 55 . Pnc. 56

u E, a ABCDE — raxan-HrOyAp ZOMARAA, COBANHSIONMAS Te JKe TOUKH,
Tpebyerca goxazars, vro AE uenpme cymmst AB + BC + CD + DE.

Coennnus 4 ¢ €' u D, naxonam, cornacuo npemsaymelt reopere:

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

CnoxumM 10WIeHHo 5TH HepaBeHCTBS M 3areM oT obenx uacreli nonmyyen-
HOTO HepaBeHCTBa oTHHMeM N0 AD u AC, Torna nomyummM:

AE < AB+BC+CD+ DE.
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52. TpeyronbHEAKH ¢ IBYMS COOTBETCTBEHHO PABHLIME CTODO-
HAMH,

Teopemu. Ecau dee cmopors 01020 MPeyzoAvHURG coom-
GEMCINGENRO POGHY OJ6YM CIMOPONGM OPpY2020 MPpeyeoavHuxa,
mo:

1) npomue GOABUEEO U3 Y2408, FGKRAIOUERNKRT MENCOY HuMU,
Aexcum boavuias cmopova;
2) oGpaTHO: npomus Goavuiell U3 NEPASNWT CIMOPON AeHCUm

Goavwiudd yzon.
D
Bz 3, )

A CA:ﬁ_——i (ol

B

Puc. 87

1) Tlycrs b Tpeyromunxax ABC u A; B, C; nawno (pre. 57): AC = A;C,
AB = ABy n LA > ZA,. Tpebyerca poxasats, arc BC > B,C,.
Hanoxum A4,8,C, va AABC Tak, 9robut cropona A,C) cosnanana
¢ AC. Tak xax Z4; < ZBAC, 10 cropoma A,B; nofizer BHYTpH
yraa BAC; nycrs A4, B/Cy 3zafimer nosoxenne AB,C (sepmuna B,
MOXeT OKa3arbesa K BHe AABC, WA BHYTPH HETO, HIIH XKe HA CTOpOHe
BC; noxasaTenbcTBO MoMeT GLITh IPUMEREHO KO BCEM STHM CIYF:RAM),
Iposenem Guccexrprcy AD yraa BAB; u coemunim D ¢ Bs: ‘rorna
TOnyYHM JBa Tpeyronsauka: ABD u D AB,, xoTopie pasa®k, NOTOMY 4TC
y anx AD — o6mas cropona, AB = AB; no yenosuo u ZBAD = ZDAB,
no mocrpoennx), W3 papeHCTBA TpeyrOREHHKOE cleiyer: BD = DB,
Teneps u3 ADCB; susognu: DoC < By D + DC (§50), mm (3amenus
ByD ua BD):

B,C < BD + DC, 3naunr, B\C) < BC.

2) Ilycte b Tex xe rpeyronsirkax ABC u 41B,C) jano: AB = A, By;
AC = A;Cyn BC > By Ch; nokawmem, uro £A > ZA;.

HonyctaM opotesHOe, T. €. uT0 yroa A He Gonbiwe yraa A;, Toraa Mo-
CYT OpeJCTABHTLCA B8 cAydan: W ZBAC = £A;, unn LBAC < ZA;.
B neppom cayuwae TpeyronbHHKu Oblim 6b! PaBHB! M, CAEHOBATENBHO,
cropona BC papasnachk 6t By C), 410 MPOTHBOPEYNT YCIOBHID; BO BTGPOM
ciyqae cropoHa BC (cornacro Teopeme 1) 6btna Gn1 Menpme ByC), uto
TAKIKEe NPOTHBOPEYMT YCIOBHE). 3HAYMT, 008 STH CIy4ad HCKMOYANTCH;
OCTRETCH OAME BOSMOXHBIA cny4afl, uro £A > ZA,.
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CpabHETENbHAS OANHA NePpNeEARKYASPa M HAKIOHHBIX

53. Teopema IHepnenduxyazsp, onguiennwnd us xarxoti-
HUOYJL NMOUKY Ha NPRAMYIO, MEHDUIE SCREOLE HAKAOKHOL, nNpo-
sedennioll us Moti Jce MONKU KG IMY NPAMYIO*).

ITycts AB (puc. 58) ecTh neprneHAMKyARD, onylneHandt H3 Touku A Ha
opaMyio MN, u AC — xakag-umbyap HAKROHHAA, NPOBEACHHAS H3 TOM
xe ToIkd A k npamoii M N; TpeGyercn mokaszarts, yto AB < AC.

B AABC yroa B npsimoit, a yroa C ocrpsiit (§ 45); asauuTt, £C < ZB
# noroMy AB < AC, 4ro 4 TpefoBanoch JOKA3ATE,

3ameuanne Koraa roBOpaT: «paccToAHAE TOMKH OT MPAMOfts, TO
PasyMeloT KpaTualmee PaccTOAHHE, HW3MEPAEMOE N0 TEPIEEAKYNA-
PY, ONYMIEHHOMY H3 3T0fi TOUKM HA TPAMYIO.

b4. Teopema. Eeau usz odnoidi u modi sce mouwu, 683x-
mod exe npamol, nposedenn x Mol npasmoti nepnenduxysnp
4 xexue-HubydL HarAonNMe, THo:

1) ecau 0cxoBaHUR FBYT HAXAOHHKT O0UNGROB0 YIGLEHH oM
OCHOSAHUSR NEPNERIURYAADO, MO MAKUE HAKAOKKBIE PECH,

2) ecan oCHOGGHUR J6YT HOAKAOMHNE HeOFUHOXO0GO YIaAeHD
OmM OCHOBANUS NEPREHIUKYARDE, MO MG U3 HaxaoHuT boavuse,
OCHOBANUE XOMOPoti daavtie OMCINOUM 01 OCHOBGHUAR nNepnex-

duxyaspa. 4 4
C B
M N M— 5 b EV
Pac. 58 Pwuc, 59

1) IIyere AC u AD (puc. 59) GyayT ABe HaKNORHbE, BPOBEACHAbIC K3
TO4KH A K npamoit M N, ocuosanng koropeix C # I? onpHAKOBO YAANCHB
OT OCHOBAHUA wepneHAHKYAApa AB, T.€. CB = BD); Tpebyerca A0Ka3aTh,
yro AC = AD, '

B rpeyronsnuxax ABC u ABD ects ofimas cropoaa AB u ceepx Toro
BC = BD (no ycnosmo) u LZABC = ZABD (xax yrast npsaMee); 3Ha4HT,
9TH TPEYTOJNLHUKM PABHBL, # notomy AC = AD.

2) Nycre AC w AE (puc. 59) Byayr Ase Taxme HAKNOHHBIC, NpOBe-
HACHHbIE M3 TOYKH ¢ K mpaAMolt M N, ocHOBARMA KOTOPHIX HEGOAMHABKOBO

*} B nn. 53, 54 1 55 pamt Kp&TKOCTH TEPMUEB «NEPOCHABKYIAPS H <HAKIOHHANS
YROTPEGAAINTCA BMECTO <OTPE30K NepPNeNAHKYAAPa, OTpanayYeHHeift ZAHEON Touxof
K OCHOBAHHEM NEPHNEHAHKYNADA® M <0TPEIOK HAKNOHAON, orpanumyesnuft manmof
TOIOH B OCHOBAHNEM BaKNOEBOMY,
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yAasensl OT OCHOBAHEA NepNeHOuKYASpa; Hanpuep, nycrs BE » BC.
Tpeliyercs goxasars, yto AF > AC.

Ornoxam BD = BC n npoeenem AD. Tlo aokazannomy srinte AD =
= AC. Cpaptinm AE ¢ AD. ¥ron ADFE ects BHeIHME MO OTHOMICHHIO
AABD, u notouy on Gosbure npsimoro yraa ABD; cnemosaTensuo, yron
ADE tynotft, u noromy yrox AED nomxen 6uith ocrpsii (§ 45), smaunr,
LADE > LAED n, cnepoparensuo, AE > AD, n noromy AE > AC,

55. O6parune Teopeubl. Ecau uz odnotf u moil oce
monxu, 63amoti ene npamoti (puc. 59), npoeedenn ® amotii nps-
MOU nepnenduxyasp u xoxue-wubyds naxionusie, Mo:

1} ecat dee nHaxAOMHBIE PGEHLL, WO UT OCHOGANUSR OUNAKO60
yoaaeHs OM OCHOGGHUS NEPRENCURYARDS;

2) ecau 06e HOXAOKHNE HE PABHYH, Mo ocHOsaHUEe Boavtuett ua
HUT GGADIUE OMCINOUIN OM CCHOBAKUSR NEPRERFURKYARDG.

IIpenocrapngem yqaumpMca CaMAM JOKA3ATH ITH TeopeMbl {cmocobom

OT IIPOTMBHOTO).
IIpu3sHaKM paBedcTBa OPAMOYTONLHEIX TPEYTONLHHKOD

6. Ipa npusHaxa, se Tpebylommpe ocoforo JoKR3aTe/IHhCTDA.
Tak Kax B DPAMOYT'OIBHBIX TPEYTOALHAKAX YTIBI, CONEPIKANIMECH MeXIy
KATETaMH, BCETAA PABHH, KaK YIABI MPAMBIE, TO NPAMOYSOALHUE Mpe-
Y2OALHUKY PRGHN:

1) ecau xamemu 00H020 MPEY20ALHUKGE COOMBEMCMBEHND
paeun xamemam dpy2o20;

2) ecau xamem u npusescawul K nesmy oempud y2oa odvozo
MPEY20ABHUKE COOMBEMCINBEHHO PAGNYL XAMEmYy U NpuiseNca-
UEMY ® HEeMY OCIPOMY Yaay dpyz020 MPeyzoiLHuxag,

StH gBa DpU3HAKA He TPeOywT 0cO0Oro AOKA3ATENLCTBA, TAX KAK
OHH HPEACTABNAIOT YACTHLIC ciyuan o0mux mpu3sHakoe. Jlokaxem eme
ABa CHCAYIOIEX NPH3HAKA, OTHOCAINMXCH TONBKO K TPAMOYTOILHbBIM Tpe-
YTONBHUKAM.

57. [Hea npmapaxa, rpefyrommpe ocoboro HoxazareabeTha.
Te o peMu. Hpamoyzossnsie mpeyzoivHusu paerv:

1) ecau aunomenysa u
ocmputi yzoa odnozo mipe- B B
Y20ALNUKR COOMEBEMCMGEHHO
POOHY 2ZUNOENY3IE U OCMPO-
MY yzay Gpy2020 wm

2) ecau zunomenyse u xa-
mem o00HO20 MPEYZOALHURG
COOTNEEMCINGENHO POSHY 2U-
nomenyae u xamemy dpyzozo. 4 C 4 GGG

1} Nyere ABC w A BGy Puc. 60
(prc. 60} — pBa HPAMOYTOIL- o
HBIX TPEYIONbHUKA, ¥ KOTODAIX
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AB = A, By n LA = £A; TpebyeTcs 40Ka3aTH, YTO 3TH TPEYIVILHUKK

Hanoxum AABC na AAB;C) Tak, wT0obH ¥y HEX COBMECTHAHCD
pastble runorenysst. Torna ro pasenctey yrnos A u Ay xarer AC poitner
no A; €. IIpn srom rouxa C noxaa cosnagars ¢ Toukolt C) , moToMy uro
eCNTH NPeNOAcKHM, 9T0 OHA He coBnajetr ¢ Toukofi Cy, T¢ TOrga KATeT
BC 3anan 661 nonoxenue ByC; unu By Cs, 470 HEBOIMOMKHO, TAK KAK M3
onnoit rouku By nenn3a na npamyio A;C) onycTuTh apa nepneRankynapa,
(BiCy & B[C'_z wnu B, C: u B1C3).

2) Iycrs (puc. 61 & 62) B npa-

B, MOYIONBHEIX TPEYIOMBHHKAX JAHO:

B AB = A44By n BC = B\(y; Tpe-
Gyerca JmOKA3aTB, 9TO TPEYIrOMb-
HuKu pasanl. Hanomuu AABC
Ha AA;BiC, vak, 910681 y HuUX
COBMECTHAHCH PABHEIE KaTeTn BC
u B, Toraa no parencrsy npa-
upx yraos CA notizer no C1A;.
IIpr »71OM THItOTERY3d AB HE MO-

4 C 4 4 4 “ JKET He COBMEUTHTHCA ¢ I'WHOTEHYy-
' 30if A; By, noromy uro, et 6t
Prc. 61 Pauc. 62 OHA, 3aHANA noioxkerpne As B, nmm

Ag B4, To Toraa Mbl amenu Gu1 ¢ OIbe
PABHBIEC HAKMOHRHEERIE (A],Bl H AQB 1
unn A; By u Ay By, x0TOpbIE HEOAMHAKOBO YIANEHBL OT OCHOBAHAR Nep-
NeHJHKYAAPA, TI0 -HEBOIMOKHO {§ 54).

CpoiicTBO nepeAJAKYASPa, DPOBEAEHHOrD K OTPesKy npamol
Hepe3 ero cepelHNY, H cBoilcTo GACCEeKTPHCH YTIA

58. CBORCTBO NEPHEHAMKYAAPS, DPOBEIEHHOTO K OTPE3KY HpAMOH
Yepes €ro cepeauHy, i CBOUCTBO GHCCEKTPHCH YIVIa OUeHb CXOABLL MEXIY
coboli. UYTobrt Jyume BUETh CKXOECTBO 3THX CBOACTB, MBI HIJIOHCHM X

TAPAJLIENISHO.

1) Ecau waxas-nubydv mov- 1} Ecau xaxas-xubyds mov-

wa (K, puc. 63) asemcum wna
nepnenduxyanpe (M N), npose-
dernoac uepes cepeduny om-
peaxa({AB), mo ona odunaxoeo
YdaAena OM KOHY0E IMO20 O~
peaxa (r.e. KA = KB)

wa (K, puc. 64) sexcum na Ouc-
cexmpuce (OM ymna (AOB),
mo one 0duKax0ao ydarena om
CMOopoK 3Mo20 Yyz4a (T.e. mep-
neagukynapit KD u XC papnni).
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Tax kaxk MNLABu AO = 0B,
70 AK n KB c¢ym™ BakioH-
Hie K ADB, OCHOBAHNE KOTOPBIX
ONHHAKOBO yHNANeHW OT GCHO-
BAHHA NEPNEHINKYNApA, SHAYUT
KA=KB,

2) O6paTHas Teopema.

Feau xaxas-nubyds mouxg
(K, puc. 63) odunaxoeo ydasena
om xonuoe ompesxa AB (T.e. ec-
m KA = KB), mo ona aescum
na nepnenduxysape, npoceden-
HoM ¥ ompeaxy AB «epes ezo
cepedunyy.

Tlpoeenen «epes K npamyo
MNL1AB; Toraa MB ROAydHM
JAB& NPAMOYTOALHHX TPEyIOIbHUKA
KAO u KBO, xoropuie, HMes
obmpit karer KO A papHbie rHIOTE-
HY3B!, DabE, a noromy AQ = OB,
3uaunt, npamas MN, nposemeH-
#aq HaMu 4epes K nepnesau-
KynspHo K AB, nenur oTpeaok
AB nononam.

59.

o
C D
K
A M B
Prc. 64
Tak kak OM penpr yron nomo-

J1aM, TO NPAMOYTOIBLHEIE TPEYTONS-
maxu OCK g ODK, nmea obmyio
FHIOTEHY3Y M PABHEIE OCTPLIE YT
npu Bepimare O, pABHBE B HOTOMY
KC=KD. ' ’

2) OGpaTHad TeopeMa.

Ecau xaxaa-wubydv mouxae
(¥, puc. 64) odunaxoao ydaase-
Ha oM cmopon yeaa (T.e. ecm
nepnegmuxyaapn KC r KD pas-
HE), MO ONG Aexwcum Hae Guc-
CEXMpUce MO0 Y240,

Yepez O u K npobeneM npa-
myo OM. Toraa nomyauM Jpa npsa-
MOYTONBHBIX Tpeyroisuuka OCK
¥ ODK, xotopmie, umes obmywo
FHOOTEHY3Y H pasHie katerst CK
B DK, pasHH, a NOTOMY paBHH
B yrns npH pepmune O. 3maunt,
npaMan OM, npopesieHHAR depes
rouky K, 6yaer 6uccekTpucoit yraa
AOB.

Cneacrtsue Hs apyx aokazansex Teopem (mpsamoti u o6par-

HOH) MOXXRO BBHIBECTH elle CIeAyI0Imue TPOTHBOMOJOKHEE TeopeMbl:
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Eeau waras-vwubyds mos- Eeau xaxas-wubydv movu-
KO HE ACHCUIT HO NEPNERJURY- | X6 He Aedicum Ha Guccexmpu-
ARDE, NPOBEIEHHOM X Ompesxy | ce Yyeaa, MO OHG HeoduHaKO-
uepes €20 cepeduny, MO ONG | 60 YOGAEHA OM CMOPON MO0
HeoduHAX0B0 Ydasena om xou- | yeaa.
1406 amo20 ompesxa.

IipenocrapiseM caMHM yYampMcA JOKA3aTh STH TeopeMsl (crocobom
OT NMPOTHBHOLO).

60. Feomerpuaeckoe Mecro. [eomMerpuvecKHM MecTOM ToUeK, 06~
JIAJAIONMMX HEKOTODHIM CBOBCTBOM, HA3HIBACTCA TAKAA JVMEAA (wnu no-
BEPXHOCTh B NPOCTPAHCTBE) MAM BOOGIE TAKAA COBOKYMHOCTH TOUEK,
KOTOPad COOepKHT B cebe Bce Toukm, obanaoOIMe 3THM CBORCTEOM, H HE
CONEPKIT BY OFHON TOUKH, e ofinasaromeit mm, '

Hanpumep, reoMeTpHYecKOe MECTO TOYEK, HAXOLAIIMXCA HA HAHHOM
PacCTOAHHH © oT OaHHO TouKE O, €CTh OKPYXKEOCTE ¢ LEHTPOM B TOYKE
C = pamaycom r. F3 Teopem npegniaymmx naparpados cremyer:

Teomempuneckoe Mmeco movex, odunaxose ydasenwnux om deyx dan-
HWI TONEK, ECTiS NEPREHURYARD, npoeedennwutl x ompesKy npasmot,
COCOUHAIOWEAY IMU THOUKY, Nepe3 €20 cepeduny).

Feomempurecxoe mecmo movex, 00UNBK0GO YOBACHHNT OM CMOPON
yaaa, ecmy fuccexmpucs 3mozo y2aa.

4. OCHOBHMBIE 3AJJAYTH HA TOCTPOEHHE

61. IIpeapapureabnoe sameuanne. Teopemil, JOKASAHHEE HAMA
PaRee, NO3BIMIOT PEIATH HOKOTODHIC 33039 HA NOCTpoeHHe. Ja-
METHM, YTO B WIEMEHTAPHOR reoMeTpHH PACCMATPHBAIOTCA TONBKO TAKHE
IOCTPOEHNS, KOTOPHIE MOT'YT ORITH BHITIONHEHD] ¢ TOMOINBIO THAEHKH H
I H P KY A Yinorpefiehne 4epTeXHOIO TPEyTOWILHAKA U HEKOTOPHX ApPY-
riux npubopoB XOTA H AONYCKASTCA PaAH COKDPAIICHHSI BPEMeHM, BO He
ABIAETCH HOODXONMMEIM, _

62. 3Bagaga 1. Joempoums mpeyzoavnus N0 mpesm €20 cmopo-
nam a, b u ¢ (puc. 65). 4

Puc. 65

Ha xaxoft-unyss npamoti MN orknameeaem orpesox CB, paprbiil
onroff B3 JAHHWX CTOPOH, Hampumep a. OmucbiBaeM ape HefGoNbIme
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JAYTH ¢ uneHTpaMy B Toukax C u B, oaHy pasuycom, paBHeM b, XpYryio
papuycom, papbiM ¢, Touky A, B xoropoli 3TH AYTH NEpeCcexaswTcH,
coemunseM ¢ B u C; AABC 6yner ackomMeit,

Samevanne YTobu Tpd OTPEIKA NPAMON MOTJIH CAYKHTB CTOPO-
HAMM TPEYPOMbHHKA, HeOOXomuM0o, Tobp! Conbunti 3 HHX OLIN MeRbIe
CYMMBt AByX ocTanbhbix {§ 50).

83. 3apaga 2. [Jocmpoumn yeor, paenudi davnomy yeay ABC,
0dHofl 43 CMOPOK KOMOPO2O AGARCTRCR JGHUAR NPAMAR U GEPUWUNG XOMO-
Pozo nazodumer 6 Bannod movuxe O (mouxa O pacnososicesa na npamoil
MN, puc. 66).

C
A A‘
a
B £_, u2 i —N

Pnc. 66

OnncesaeM nPON3BONBHBIM DATHYCOM C HEHTPOM B Bepmruee B Mexay
CTOPOHAMH JAHROTO yraa Aayry EF, sareM, He udmeHdasd DACTEOPA HHp-
KyJif, IEPEHOCHM €T0 OCTpHe B TOUKY () u onucursaem ayry PQ. Hanee
OTIHCLIBAEM JYFY b C BEHTPOM B TOuKe P panmycoM, PABHBIM PACcCTOAHHIO
mexkay Touxame E u F. Hakoneu, uepe3s Toukm O u R (nepecevenue
ABYX Ayr) mposomuM opaMylo. Yron ROP paeen yrny ABC, noromy uro
Tpeyronbauxku ROP u F BE, pMesoiie COOTBETCTEEHHO PABHBIE CTOPOKHI,
PABHbI.

64. 3axawa 3. Pasdesums daxnuil yeoa ABC nonoass (puc. 67),
APYTHMH CIIGBAMHE, ROCMpoums Guccexmpucy danHozo y2Aa LM IPOBECTH
ero ocv cummempuy. C neHTpOM B BepiinAe B mpOHZBOALHRM PATHYCOM
OnMuIeM MeXIYy cTopoHaMm yraa ayry DE. 3azeM, B3SB npOUSBWILHLLA
PacTeop URApPKYAA, 60 bR, OAHAKO, TOJOBHHLL PACCTOARAA MEXAY TOY-
KamMu E B D (oM. 3ameuanue x 3a5ade 1), ONMCHIBAEM 3TAM PaCTBOPOM
HeGonpmue ayrH ¢ UeHTpaME 8 rToukax D u E, xoropkle mepecekyrcs
B Hekoropoii Touke F. Ilposena npmuyio BF, mbl nonyuam GuccexTpucy
yria ABC.

JAAa HOKA3ATeNbCTER COGAHHAM BPSAMBIME Touky F ¢ D u E; Torna
OOy 4HM 383 Tpeyronsunka BEF u BDF, xoropbie paBHB, 7ak XKax y Hux
BF — obmasa cropona, BD = BE u DF = EF uo nocrpoeunto. Us
PABEHCTBA TPEYTOJIBHEKOB cnenyer: LZABF = LCBF.

65. 3apava 4. Ha daxnoil mousu C npamotl AB eoccmasums x
amotil npamoti nepnenduxyanp (puc. 68).

Oznoxem Ha AB 1o ofe cTropoltt 0T gannoil ToukA € PanHBIE OTPESKH
(mpoussomproft anunnt) CD u CE. C nenrpamn B Toukax B u D oapmm
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N

KF

D E
t

A A

D
Puec. 87 Puc. 88

H TeM JKe PacTeopoM uupkyns (G0memmM, ogmaxo, CD) omamey ape
BeSombiIie NYTH, KOTOPhIE NEPeceKyTes B HEKOTOpol Touxe F. IIpamas,
npoBeseHHAR Yeped Touxkn C 1 F, 6yfeT HCKOMLIM NePHEHIAKYRRPOM.

HeficTBHTEILHO, KaK BEAHO ¥3 NOCTPOCHHS, TOYKA F ONHHAKOBO YAA-
neHa or Touex D p E; cnenorarenbro, 0HA AO/MKHA JEKATE HA NEPNEH-
AMRYAADE, NpoBesenHoM K orpesxy DE uepes ero cepempmy (§58); Ho
CepeinHa 3TOre OTpeska ecTh C, a vepes Toukk C u F moxHo nposecTn
TOILKO OAHY NpaMyo; 3naknt, FCLDE,

66. 3azaua 5. Hs donnod mouxu A onycmums nepnendusysap
ta dannyo npsaye BC (puc. 69).

C uenrpom B T04Ke A NMPOUIBOALREIM PACTEOPOM UHDKyRs (GG MLILIM,
OIEaKo, paccrosnns 0T A o BC) onumenm Ayry, Koropas nmepecevercsa
¢ BC » xakux-nbynp 10ukax D u E. C uemtpamMm B 9THX TOMKAax
NPOUSBOIbHLIM, HO OAHHM H TEM € DAcTBOPOM LpKyna (66apumm,
onpoko, Yo DE), nposoanm npe neBoNbIINe JyTH, KOTOPHE NEPECEKYTCH
MexkRy cobofi B mexoTopofi Touxe F. Ilpamaa AF Gyser uckoMbM mep-
NCHAMKYASTPOM,

JleficTBRTEBEO, KAK BUAEO N3 NOCTPOCHNSA, KAXKIAA 13 ToueX A n F
ORMHAXO0BO yAanena or D u E, a Takne TOYKH JEKAT Ha NEPREHAUKYAADe,
IpOBEACHHOM K 0TPesky DE uepes ero cepemuny (§ 58).

87. 3anaua 6. Hpocecmu nepnenduxpasp x dannomy ompesxy
npamoti (AB) wepes ezo cepeduny (puc. 70); APYIHMH CHOBAMH, NOCIMPO-
ume oct cummempuu ompessa (AB). TIponsBoAbHLIM, HO ORUHAKOBHIM
pacTeopoM UEpKyad (G6nemnm Yo AB) omncriBaeM fBe AYTH ¢ neHTpaMK
B TouKaX A u B, KOTOpBIE mepeceKyTes MeXKAy COB0H B HEKOTOPBIX TOYKAX
C u D. lIpamas CD Gyaer HCKOMBIN MepEHIAKYIIPOM.

HeficTBuTeNbHO, XAK BHANO M3 NOCTPOLHNs, KaXaaa w3 Touek C n D
OIHHAKOBO yZaneHa 0T A B B; ChefoBaTensHO, 9TH TOUKH JODKHE JCKATH
HA OCH CHMMETpHM OTpe3ks AB.

3anaua 7. Pasdeaums nonoses danswtl ompesox npamod (puc. 70),
Pemaercs Tak e, Kak Npeapynas 39,5842,

68. Ilpmmep Gonee choxKuol sagau. IIpH nomMomR ITHX OCHOB-
HEBIX 33,834 MOTKHO PeImnaTh sanas 6onee coxeme. [Ins npumepa peiim
CHELYIOMYI0 34339Y.
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A
L

D 'E :
i ~— ___// ¢ A . 3

XF

Puc, 69 Puc. 70

3 a z a1 a. Hocmpoumy mpeyzoavHux, sHaA e2o ocrwosanue B, yzox a,
npusexcaull X ocnogaruw, U cysmmy & dayx boxoswus cmopon (puc. 71).

[ L] I ' ,D :u

A C
Puc. 71

Y00 COCTABHTD INAH PetieHns, NPeAiJIOKHM, IO 3a4a4a PeHIeHa,
T.¢. 9T0 Haftnen Takoit AABC, y koroporo ocmosatiue AC =6, LA=a
n AB+BC = 3. PaccMorpun Tenepsb nomy4dennsiit yeprex. Cropony AC,
pasuyi0 b, 1 yron A, paBRet @, MM TOCTPORTD yMeeM. JHATHT, OCTAETCH
HaiiTH Ha Apyrofi cropone yraa A Takywo Touky B, urobet cymma AB+
+BC pasnsaaach s. lIpogomxas AB, ornoxum orpesok AD, paenuiit s.

Tenepk BOIPOC PHBOAKTCH K TOMY, 4T066 Ha npamolt AD orbicKATE
TaKyw Touky B, xoropas Onuta 6n1 oamnakoso yganena or C u D.
Taxas TO4Ka, kax MbI 3HaeM (§ 58), AOKHA NeXxaTh HA NepOeRIEKYNApE,
OpoReAeHHOM K oTpe3ky CD wepes ero cepeauny. Toyra B nattnercs
B NEPECRYCHHH ITOFO NEpReHIuKynapa ¢ AD,

Hrax, poT penrenne 3agawi: crpouy (puc. 71) yron A, pabHbiil JanHo-
My YTy G; Ha CTOPOHaX ero oTkaaabisaem AC = bu AD = s 4 coenunaem
rouxy D ¢ C. Yepes cepenuny orpeska CD npoeoguM NepnenauKynap
BE; nepecederne ero ¢ AD, T e. Touxy B, coenunsem ¢ C. AABC Gyner
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HCKOMBIR, Tax KaK OH YAOBJAETBOPAeT BCeM TpeboBaHRAM 3a1a4H: y Hero
AC =b, /A =a un AB + BC = s (motomy aro BD = BC().

PaccMarpeBas nocTpoeHHe, MBI 3aMEYaEM, YTO 345343 BOIMOMNKHA He
UpPH BCAKHX JaHABIX. JeficTBuTenbHO, eCiM cyMMa, 3aaHa CREIIKOM M-
J10l cpaeHuTeRbHO C b, To nepnenmukynap BE moxeT #e nepeceun oT-
peska AD (wnu nepeceuer ero npoaomkenue 3a TOYKY A WAH 33 TOUKY
D); B srom cayuae 3aRaua oxakerca ReBo3moxuof. U sesasucumo
OT TIOCTPOEHNSA MOMKHO BHIETH, YTO 33243 HERO3MOMKHA, €C/H 8 < b HaId
s = b, noToMy 4TO He MOXKET ObiTh TAKOIO TPEYTONLRUKA, ¥ KOTOPOTo
CYMMa HBYX CTOpOH Obiia Bnl Mednmme uau paBHa, TpeTbell cropone,

B ToM cryuae, xorga 3amaus BOZMOXKHA, OHA HMEET TOJBKO OBHO
pellieHRe, T. €. CYIBECTBYET TONBKO OOME TPEYIWILHKK, YAOBAETBODMOmKH
TpeboBaHHAM 33JauM, TAK Kak nepneHagkynsp BE Moxer nepecedbcs
¢ npamodi AD Toabko B ompoOl TOIKE.

69. 3awmevuanne. Y3 opreeagHHOrO NpUMepa BUAHO, 4TO penie-
HHUE CHOKRAOH 3a0a4M HA MOCTPOEHHE COCTOHT M3 CHEXYIOUHX deThipex
wacreil:

1) Hpeanono:xkus, 4T0 3aia4a PEmEnRa, ASNAIOT OT DYKH NpHGNu3n-
TeJbHLIA wepresk uckoMmolt Gurypbl ¥ 2aTeM, BHAMATEILHO DAcCMaTpH-
Bad HAYEPUEHHYIO PUIYPY, CTPEMATCA HAHTH TAKHE JABHCHAMOCTH MEXIY
JAHHBIME 33,A34H B WCKOMEIMH, KOTOpHIE MOSBOAHJH G CBECTH 3aJaqy
K IpPYTHM, H3BECTHRIM PaHee. JTa caMmad BAXKHAS YaCTh PEHICHHS 3ATANH,
HMEICLIAS [ENbI0 COCTABHTD INT2H DEHIeHHs, HOCHT HA3BAHHE AMAIH3A,

2) Koraa takrm o6pa3oM naaH peiiesus Halifien, BLINONHAIT Co0l-
Pa3HO eMy HOCTpo¢HHe.

3) Ons npoBepki NPaBRIBHOCTH MY3HA MOKA3KLIBAIOT 3aTeM HA OCHO-
BAHWH W3BECTHRIX TeOPEM, UTO HONYIEeHHAA (DUrYPa YAOBACTBOPAET BCEM
TpeboBaHUAM 3anayu. DTa Y4CTH HA3LIBACTCA CHHTEIOM.

4) 3aTeM 33BAI0TCA BONPOCOM, IPH BCIKKX N NAHHBIX 331348 BOIMOK-
Ha, JIOMYCKAET JIU ORA OJHO PellleHHE HjiH HeCKONLKO, H HET JIH B 3amave
KAKHX-1#60 0COGEHHBIX CITy9aeB, KOTAA NOCTPOEHHE YNPOILASTCA MAH, Ha-
060poT, YCIOXKAAETCA, DTA YACTL PEeHUa HASHBACTCA MCCHEAOBAHAEM
3a0aqH.

Korza sapaua oueHs npocra U He MOXKeT GbiTE COMHEHRA OTHOCHTENIHHO
€€ BO3MOXKHOCTH, TO OOBLIKHOBEEHC AHANK3 M HCCIGHOBANME ONYCKANOT,
2 YKA3BBAKT NPAMO NOCTPOEHHE H NMPHBONAT NOKA3ATensCTeo. Tak M
JEnand, W3NArad pPeilenHe NepBhX CeMM 3anad 3Tofl I'MAaBh; Tak Ke
Gyzem nenaTh M BROCNENCTBHME, KOTA3 HAM NPUAETCS MANATATH pellieHHs
HECTOIKHBIX 33,034,

VIOPAXHBEHH S

HoxazatTh TeopeMnl
1. B papso6eApeHHOM TPEYTOIBHEKE SBE METMAHK PABHB, JBe GHCCERTPHACEH
PABHH, JBe BLICOTH DABHE.
2. Ecniy 43 CepeMHL KAXICH M3 DaBHHX CTOPOH DapHODEApEHHOre Tpe-
YTOXBHHKA BOCCTABAM NEPIeHAHKYNADH IO NepeceydeHus ¢ ApYrof H3 pPABHRIX
€TOpOH, TO 3TH NePICHNUKYAIPH YLy T PaBHLL.
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3. IlpamMas, nepueHAMRYIAPHAA K GHCCEKTPHCE YA, OTCEKAET OT €00 CTOPOH
PABHEIE OTPEIKH.

4. Meamana TPeyroALHHEA MEHBRIE er0 NNIynepUMeTpa.

5. Meanana TpeyroAbHAKA MEHbIIE NOIYCYMMB CTOPOH, MEHKAY KOTOPHIMEH
OHA 3aKMIOYRALTCA,

Yrkazanne Ilpogomxurs Meapayy HA PaccTONHEE, PaBHOe e, nojy-
YEHHYIO TOYKXY COGAHHATL C OJHMM KOHUOM CTOPOHH, k XOTOpoll IpOBERsHa
MEAHAHA, H PACCMOTPETh 0ODAZOBABIYIOCH (urypy.

6. Cymma Menuan TPeyroNIbHHKS MeHbIIEe IePINeTa, Ho Hobe IoIynepH-
MeTpa.

Yrazadde. Cu npeamayniee yNpaxeacnne, a Takxe creacTsue B § 50.

7. Cymma aparonanefl 4eTHPeXyTOILHUKL MEHDIIE €10 SEPEMETpa, HO Goms-
e DoRyTIEPpAMETPE.

8. Jokasarh EKAK OpPAMYIO TEODEMY, WTD BCIKAM TOYKA, HE JIERAIMAS HI
NepOeRAAKYAAPE, TPOBEACHHOM K OTDE3KY OPaMofl Yepes ero cepeiany, Heo-
AUHAKOBO YihAlleHa OT KOHUOB 3TOF0 OTPE3IKA, a HMEeHHO: oHa Gamke K ToMy
KOHLLY, ¢ KOTOPHM OHA PACHONONEHS N0 OOHY CTOPOHY OT DEPNeHIRKYAIpa.

9. HoxasaTh KAK DpAMYIC TeOpeMy, YTO BCHKAN TOYKA, HE JICHKAmMAS HA
OHCCERTPUCE YTAA, HEONUHAKOBO OTCTOMT OT CTOPOH €I0. .

10. Meanana, ncxongmas w3 Kaxof-HHGY AL BePIIRHL TPEYTOILHVEA, PABHO
OTCTOMT OT JBYX APYTHX €r¢ BEPIIHH.

11. Ha oamoit cropone yraa A ornoxenu orpeskn AB n AC u na apyroft
cTopoRe oTIoNens: oTpeskn AB' = AB w AC' = AC. [oxa3sarh, 4T0 npaMue
BC' u BC nepecexalores ra Guccextpuce yraa A.

12. BeisecTn 0TCH0AA crocel DOCTPOERHA BHCCEKTPHCH YTAR.

13. Ecnu A’ n A, B u B' — nipe napi TOYEK, CHMMETPITHIYX OTHOCHTE/IHHO
xaxofi-uHGyap mpsivoli XY, To yeTnpe mouku A, A', B, B’ nexar ua omuofl
OKPYYAKHOCTH.

14. Man ocrpesi yron XOY u touxa A emyTpn sToro yraa. Haftra ua
cropone OF Touky B u na cropone OY rouxy C Tax, urobst nepmverp AABC
ObUI HApMeHEIS.

Y ka3 anne Hafo pagTs TOUKH, CHMMETPHYHEE ¢ A OTHOCHTEALHO CTOPOH
OX uOY.

Bamauu Ha noCTpOEeHNKe

15. HocrpouTs cyMMy ABYX, TPeX u Gosee yraos.

16. HocTpoRTs PasHOCTH ABYX YINOB.

17. Tlo pamBOil CyMMe ¥ DAZHOCTH ABYX YFMOP HALTH DTH YLHH,

18. Pasnemats yron 1a 4, 8 1 16 pasueix 9acTeit.

19. Yepes sepmmny AAHROIG YINIA IPOBECTH BHE €70 TAKY K IPAMYIO, KOTOpas
€0 cTOpOoHAMA YTAS ofpasosana 6 paBREE YT,

20. IlocTpoHTS TPEYrONILHMK: 4) N0 JBYM CTODOHAM H YINIy MEXKAY HAMH;
6) mo cropomne M ABYM NpPHJIEKAIAM YIJAM; B} M0 JBYM CTOPOHAM H YTy,
aexameny nporas Gombnrelt M3 HHX; ) DO ABYM CTOPOHAM H YIVIY, NCKANICMY
TPOTHR MeHbmel ¥3 HAX (B STOM C/yHae NONYMAITCE APa PemeHus, MAH OJHO,
B HU OOHOTG).
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21. IMocrponTs paABHOG e A p e AL A TPEYroMLHNK: 3) TIO OCHOBAHMIO B 6O~
xoBoft cropone; 6) No OCHOBAENRIC M NpHAEAMIOEMY Yriay; B} Ho Goxopoil cropome
H yTAy upy bepminke; r) no Goxopoft CTOPOHE B YIVIY NPH OCHOBAHHN,

22. IocTponrT, NPEMOYroNbHH fi TDEYTOABHEK: 3) WO OBYM KATOTAM;
6) HO KaTerTy ¥ TMIOTEHY3€; B) 10 KATETY H UPUIIEKAMEMY OCTPOMY Yray.

23. TocrponTs paBHC6 e peH H H ff TPEYPOALHENK: &) 1O BHICOTE B Goxopof
cropone; 6) TI0 BHCOTE H YIVIy PR BepIIMES; B) IO OCHOBANHID H ICPACHARKY-
AHpPY, ONYWEHHOMY M3 XOMIA ocHOBaunAs RHa Goxopyio cropomy.

24. nocrpom IPAMOYTONLEEN TPEYroNbHHK N0 PHNOTEHYIE H OCTPOMY
yray.

25. ‘Iepesmy,mnynnayrpxyrm,npmecmmynnpam,mpu
oTcexna Gl OT CTOPOH yIJIa PABHEE JACTIL

26. Ilo psamrnof CymMe M PASHOCTE ABYX OTPE3KOB HANTH 9TH OTPE3KH.

27. Pasnenere Aamandi oTpesox Ha 4, 8, 16 papumix gacrefi.

28. Hamﬁnpmoﬁmﬂmmy,qmmoymemmmxm
HHX TOueK (BHe npaMoft).

29. HaliTl TOUKY, DABHO OTCTOSHIYIO OT TPEX BEPHINH TPeYTOITHIHER.

30. Ha npsaoit, nepecexaromett c-roponu yrm., m TOUKY, OZAHAKORO
FOANCHHYH0 OT CTOPOH 9TOrO" Yria. o

31. Haﬁmquy,qmaxonoymemynormcmpourpeymm

32. Ha Gecxorewnodt npamofi AB maftri raxyro rouxy'C, wTo6u RonynpaMEe
CM u CN, nposeacHune 53 £ wepes nasmnie roukn M a N, pacnonomennmie
mo agRy crepory oT AR, cocTennanu ¢ nonynpamenn C'A u OB pasnme yraw.

¥ kaszanmne IlocrponTe Touxy M, commerpRuHy®0 ¢ M oTHOCRTENLHO
ocx AB, » coegarmrs M' ¢ N.

33. MocTporTs NPEMOYTOABHE! TPEYTONLENK 110 KATETY ¥ CYMME IHnoTeHy-
3N ¢ APYTHM KATETOM.

34. [TocTpoRTs TPEYPOIBHHE T0 OCHOBAHWIO, YINY, IPHIEKANEMY K OCHOBA-
HMID, ¥ DASHOCTH ABYX ApYrmx cropow. (PaccMorpers mpa caywas: 1) xorpa
Ban MeEBMHEE B3 DBYX YINIOB, NPHACKAIEX K OCHOBAHMN; 2) Koria mam
6o nborxi ¥3 HAX.)

Ykasanme. Om. zagauy §68.

35. [ocrponTs NMPAMOYTOALHLE TPEYTOMBHUK DO KATETy H Pa3sHOCTH ABYX
ApYTHX CTOPOR.

36. Jan yron A » Touxu B u C, pacnoioxennsie oaga Ha OqHON cTopone
yraa, xpyras — ma apyrofi. Haftra: 1) touky M, parmo orcrosmyo ot cropon
yria, u Tagyw, urobe MC' = M B; 2) vouxy N, parHo OTCTOAMYIO OT CTOPOH
yria T8g, yxobst NC = CB.

37. Tlo cocencTy ¢ Mefle3HON AOPOroll PACIIONOREHE Ape AepeHk A u B,
Haliri na oy sxenesuoft noporu (mdemnmest npaMomaneitiyio Gpopmy) MecTo
A8 CTAHOEH, KoTopas Guita 6B 0EHAROBO yaakeHa or A u B.

38. Nan yron A n Touxa B Ha omiofh m3 ero croponw. Haltti na apyrofi
cropone TaKylo Todky C, urobm cymma CA + CB Omna pasna Rammomy
oTpesky i,
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5. IAPAJAJAEJNBHHE INIPAMKNE
OcHoBHKE TEOpeMBl

70. Onpegpenenxe. JIpe npaMule HAILRAKTCE NAPAANSILHbI~
MU, ¢CIIH OHH JeXaT B 0JHCH IGCKOCTE M He NepPeceKkaloTcs, CKOIbKO
OBt HX HE DPOMCICKATH.

Napaanensrocts opamMbIx 06o3EauaeTcs nuceMenno 38akoMm ||, Tax,
e npsaMbie AB u CO napannensasi, 1o numyT: ABJCO.

BosMOXKHOCTD CYmeCTBOBRHHA MAapANNeNbEEX MPAMBIX O0HApYXHBA-
eTca crenyomedt Teopemoil.

71. Teopewma. Jsa nepnenduxyaspa (AB u CD, puc. 72)
x odwoti u modi sice npamoll (MN) ne mozym nepecesses, cxoan-
1o Gbt Mbt U HU NPOGOANCEAL.

JeficterrentRo, ecau O 3TH NEPNeHANKYAAPH TePeCekIHCE B KAKOR-
urbyap Touxe P, To B3 370l TOUKH Ha nMpaAMy0 MN Geum 661 onmywenst
AB3 NEpHEHAMKYASApPA, ¥To HepoamoxkHo (§ 24). Takum obpazom, xBa nep-
OEHAUKYNApa K ofuoA NpAMOi napannenbHel Mexxay cobofi.

72. Ha3spamHE=E Yraos, Mody4aeMbIX UpH NepecededmM ABYX
npambix Tperheli. Ilycrs ase npausie AB u CD (puc. 73) nepecedenst -
Tpetveli upsmoft MN. Torna nonygaiorea 8 yriop (Mer wx 0603HavANH
adpamm), KOTOPHIC NONAPR) HOCAT CASAYIONHE HASBANKBA:

COOTBeTCTReHHEIe YPubl: L u b,4u 8,256,365 7;

HaKpecT Mexcamnye yrapl: 3 i 5, 4 u 6 (sayrpenrue); Iu 7,2 n 8
(bremnne);

OMHOCTOPONHAE YIIN: 4 u 5, 3 1 6 {(sryTpermre); 1 u 8, 2 u 7
(pHemmnme).

M

4 (1/
Vg B
c \327;

Puac. 72 Pre. T8

73. Hpusnaxu napassesvsHocmu deyxr npamur. Fcau npu
nepeceyexuu deyxr npssmuc (AB u CD, puc. 74) mpemoeti npamoii
(MN) oxascemcs, wmno:

1) xaxue-Hubyds COOMEEMCINGEHNME Y2AD PASHN, WIH

2) xaxue-HubYdL HAKPECH AEHCAUUE Y2ALE POSHY, HIN

3) cymma vaxux-vubyde deyT enympennur uau deyr eHew-

HUT OOHOCTOPORMUT Y208 pacsHa 2d,
Mo amu doe NPAMUE NAPALICALHYI,
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Iycss, HanpuMmep, AaHO, YTO COOTBETCTBEHHHIE YIAW 2 E 6 DaBaELI
Tpebyerca NOKa3aTh, YTO B Takom cayuae AB||CD. Ilpeanonoxum npo-
THBHOE, T.€. 4TO nNpaMue AB B CD ne napamie/bHbI; TOLAA 9TH MpAMBIE
nepecekyTcd B Kaxoi-nubyap Touke p, Jexkamel] nanpaso or M N, mwin
B Kaxofi-uubyap TOuKe P, jexameli Haneso or MN. Fenu nepeceuenne
Gyzer B p, T0 0Gpasyercs TPEYIONLHEK, B KOTOPOM Yron 2 Gyser BHeHIM,
@ yron 6 — BHYTpEMHHM, HE CMEXHBIM C BHEINHHM YrJIOM 2, H, 3HAYHT,
TOrAa yrox 2 AonkeH 6urrs Gonnme yraa 6 (§ 44), o npotapopeant ycao-
BHIO; 3HATHT, NEpecevncs B KaKoi-Hnbyap TOuKe p, Jexamelt HApaBo OT
MN, npaunie AB u CD ve moryr. Komu npeanoao:um, aro nepeceveHue
6yaer B Touke p’', T0 TOrAa 00pasyercs TPEYrOALBHK, ¥ KOTOPOrD yroa 4,
PaBHBUL YTy 2, OyAeT BHYTPERHHM, & YTOI 6 — BHEHMM, HE CMEXKEDIM
C BHYTpEHHAM yrnom 4; Torga yroa 6 zomxel Guith Gonvie yma 4 m,
CAENOBATENbHO, OONbOre YTA3 2, YTO NPOTHBOPEYHT Y(JIOBHIO. SHAYHT,
npaMbie AB # CD He MOTYT mepeceubcs M B TOUKe, Aexkamell nanepo
or M N; cnenoBaTenbHo, STH NPAMBIC HULAE He NMEPEceKaloTcs, T. €. OHU
napajnenbin. Iomobuniv 3xe 06pasom aokasbiBaercs, ro AB|CD, ecnu
Ll=Lbnuam £3 = LT u T 1.

D

P!

Pue. 75

IIycTs eme maro, 9ro £4 + £5 = 2d. Toraa Mb1 A0NKHB 3aKAI09UTE,
970 £4 = /6, TaK xak yroa 6 B cymMe ¢ yriiom 5 Toske cocraBager 2d. Ho
ecm £4 = £6, To npAMBIe He MOTYT NEPECeybCs, TAK KaK B OPOTHBHOM
cinydae yraW 4 v 6 ne morny 6sl GeiTt paBRMME (0zHE 6Lin 651 BHeLIHUI,
a Apyrof BHYTPeHHRl, He CMEKHLIlE ¢ HuM).

74. 3apnava Tepes dannyro mowxy M (puc. 75) nposecmu nps-
M0, napaieastiyio daxnotl npamoti AB.

Puc. 76
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Haufionee npocroe pemenue 310l 381890 COCTOHT B CAEGIYIOIIEM: OItH-
CHIBREM MPOM3BMILHEIM PAAUYCOM C LeHTPOM B Touke M myry CD, nanee
ONHMCHIBAEM C NIIEHTPOM B Touke C TeM ke pagmycoM ayry ME. 3arem,
JAB UMPKYNI® Pacreop, paBHuIl paccToawmio or E po M, onucelpaem
uebonplIyio Ayry ¢ ueHrpoM B rouke C, Koropas nepecedercs ¢ CD
B Hekoropoit Touke F. IIpamas M F 6yner napannensuna AR,

Jlna H0Ka3aTeNkCTBa NPOBENEM BCOOMOraTeAbHYIo npamylo MC; ob-
Pa30BABUIHECH TPH 9TOM YIiibI 1 H 2 paBHH no mocTpoeHno (n6o Tpe-
yromeauky EMC u MCF pasubl 00 TpeM CTOPOHaM), 4 €ClIM HAKDECT
JiesKampe Yrael pABHb, TO JMAAK 1aPaIeIpHbL.

JnA N0CTPOeHHA NAPAIVIEILHBIX UPAMBIX YA0GHO NONL30BATLCH Tpe-
YrONMBHHKOM o JHHCHKOHR, KaK 210 BHAHO U3 pHC. 76.

75. Axcuoma nepesseavnna aunut. Yepes odny u my oce
MOUKY HEABIR NPOCECTNIY JRYT PAIAUNHUWE NPIMUE, RAPAAAEAL-
Hox odrold u motil aice n; .

Tax, ecnn (puc. 77) CE}AB, 1o ankakaa apyras npamas CE’', npo-
BeJeHHasA 4epes TodKy C, He MOXKeT GhTs mapaanencuoll AB, r.e. CE'
NPH HPOAOIKEHUH nepecedercs ¢ AB,

AOKa3aT 370 NPENJIOKEHHE, T. €. BHIBECTH €T0 KAK CHCACTBHE N3 Danee
APHHATEIX aKCHOM, OKA3bIBaeTcAa HeBo3MoxabM. Ilostomy mpuxomprres
NPHHHMATE €70 KK HEKOTOpOe HOBOE jonylneswe (IOCTY/IAT HIM AKCH-

oMy). .
/E 4 >u

B
Y B ¢

Pue. 77 Puc. 78

76. Cnencreusa.l) Fcau CE||AB (puc. 77) u woaxas-nubyds
mpemva npamar CE' nepecexasemea ¢ odnoit us smuz deyx napaasess-
HWE, RO OHa nepecexaemch u ¢ dpyzoil. B NpoTHBHOM ciyuae yepe: OOHY
u Ty xe Touky C npoxozunn 6u Ase pazmuuHne Npsusie CE' w CF,
napannenbubie AB, 4T0 HEBOZMOKHO.

2) Ecau xascder us deyz npamwz A u B (puc. 78) naperseavua oduotl
u mod e mpemved npamoti O, mo owu napesseastin, smencdy coboil,

HefcrprTensBo, ecny 651 MBI NPEANONOKKIM, YTO NpaMee 4 1 B ne-
PecexaloTea B HEKOTOpoii ToKe M, TO TOrAA Yepe3 STY TOYKY NPOXOARIR
6b1 ABe padnu4HBIE NpaMbie, Dapanuensibe C, YT0 HEBO3MOXKHO.

77. 06 yraax, obpasylomiHXcs NpH OepecedyeHAH ABYX Ia-
paJureJbHBIX OPAMBIX TpeThell mpamoli, He HapasnenbEo# JAByM
JRHHLIM,

Teopema (ofparnas Teopema, §73). Feau dee napasaeavrisie

npamvie (AB n CD, puc. 79) nepecevensy xaxoii-nubydns npasoti
(MN), mo:
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1) coomeememneentbie Y24t PReKYE;
2) naxpecm aescauiue Y2A% pacrs;
3) cymas eRYMPERRUL OOHOCMIOPONKUD Y2406 Poena 2d;
4) cYMMa SHEWHUT OFHOCTROPONNUT Y206 Paena 2d.
Joxawem, Hanpruep, 4o ecrs ABJCD, 10
M COOTRETCTBEHHRE YU ¢ M b pasHEL,
" Hpeanonoxuu npormeHoe, T.€. 9TO STH
EJ 9 g YTuel He paenu! (manpumep, mycts £ZA > £b).
g Hoctpons ZMEB, = £b, Mbi nOjiyduM TOTRA
A mpamywe Ay By, He cmpaomyiocs ¢ AB, =,
CHefOBATENLHO, BYAeM HMETh ABe PasfHYHhIE
c Ffb p  TpAMNe, Dpoxoxamme uepes 10uky E u ma-
panaenvhbie ogmofi M ToRt xe npamoit CD,
umenuo: AB||CD, cornacto ytIOBHIO TEOpeMH,
N n A\ B,||CD scnescrsie papencTsa COOTBET-
cTeeHHHX yraoB MEB; m b. Tak kax 3ro
Puc. 79 NPOTHPOPEYRT AKCHOME TAPANJISIbHLIX THHIE,
TO Hallle HpeImOJOXeHHue, IT0 Yrisl a ¥ b we
pPaPHE, ANDKHO OpiTh OTOPOINEHO; OCTASTCA OPHHATS, 9T0 Za = £b,

TakuM Xe [yTeM MONHO JOKA3STH K OCTABHbIC 3AKIIOYEHAS TEO-
pemel. M3 JoKa3aRHBIX BHOUE NpeANoKeHUll HENOCPEACTBERHO BHITEKAET
CIIEZYIOMAR TeopeMa:

Iepnendusyssp x oduoti U3 JBYL NGPLARCALHUT TNPIMUD
ECMb MAXNCE NEPNEHIURYARD U & dpyzoii.

Jelicrearensro, ecnu AB||CD (puc. 80) u MELAB, ro, BO-nepBEIX,
ME, nepecekasch ¢ AB, nepecexaerca u ¢ CD p HekoTopoli Touke F', so-
BTOPHIX, COOTEETCTBEHHEIE YI/IM @ B b pasHul. Ho yron e npsmots, 3navuT,
u yron b npamoft, r.e. MEACD.

78. llpmaHaxe HenmapaalenbHocTH Dpamprx. M3 apyx reopem:
npamoit (§73) = et obparnoil (§77) MOKHO BHBECTH 3AKAICYEHHE, ITC
NPOTHBONOAOKHEEE TEOPEM Bl TAKKE BEPHE, T. €.

Ecau npu nepecenenuu deyz npassz mpemved oxaxcemes, wmo 1) co-
OMABEMCINGERKHE Y2AH He PaoHs HIN 2) exympentue naxpecmn ae-
HCOWUE Y2Abi HEe PEOKHH ¥ M. 0, MO NPIMHE HE NAPGAAEALH N,
ECAU JBE NPAMUNE HE NAPGAACADKY, MO NPU NEPECENENUY UL TApe-
muett npamoti 1) coomeememeentime yean e paexns, 2) enympexnue
HEKPECT ACNCOULUC Y2Atk He paany n T4 Ha srux npuagaxkos nema-
PAJIENLHOCTH {JIETKO AOKAIBIBAEMBIX COOCOG0M OT IPOTHBHOIO) NOIE3HO
obparuts ocoboe BHAMARNE Ha CeRyIOIHM:

ECAYU CYMME BHYMPENNUE odnocmoponnux yeaoe (¢ B b, puc. 81) ne
pasna 2d, mo npamue (AB u CD) npu docmamosnos npodosdceruu
nepecexmomeR, TaK KaK ecn Ol 3TH npaMble He IIEPECEKANNCH, TO OHH
Opun Gl MApaNAENbHBI, U TOTAS CYMM3 BHYTPEHHHX ONBOCTOPOHHEX
YIIOB pasHanack Oul 2d, 970 HPOTHBODEYHT YCAOBKIO,

970 npeanoxenne (ONOMEHEOE yTEEPIKHEHAEM, TTO OPAMLIE Iepece-
KYTCA 110 TY CPOPOHY OT Cexyiielt JuHAMN, [0 KOTOPOH CyMMa BRYTPeHHUX
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rl 3 D
By 3; /D
—HN A ¢ A Jjc

Prc. 80 ] Puc, 81

'S

OBHOCTOPOHHUX YTIOB MeH b I e 2d) G810 NPYHATO 3HAMEHETHIM Ipete-
cknM reomerpoM Esxangom (xwsmum B Y Bexe a0 mamefi spu) B ero
«Haganax» reoMerpun 6e3 JOKA3ATENBCTBA KAK AKCHOMA ApaLIeNBHEIX
JMiHER, M NOTOMY OHO WIBECTHO HOA MMeHeM mocrysaara EBKnmas.
B nacrosmniee BpeMs NPEINOYHTAIOT NPAHHMATD 32 TAKYIO aKCROMY Gonee
mpocroe npeanoxenne (§75). Yiaxem eme ABa CAGAYIONHX NPHIHAKS
HeNIAPAJLIEAbROCTH, KOTOpHE nopanobarca nam snocreacrsun: 1) Hep-

A

E
B IC
. F ) G
D
= AAYAT e \
Puc. 82 Pnc. 83

nexnduxyagp (AB, puc. 82) u naxaonnazs (CD) x odnol u  moti e
npasotl (EF) nepecexmomcs, DOTOMY 9TO CYMMa BHYTPEHHHX OJHOCTO-
poHHEEX yrjios 1 i 2 He parna 2d.

2) Jee npamvie (AB u CD, prc. 83), nepnenduxyasprne & Ooym
nepecexaorgumca npamum (FE u FG), nepecexaromes.

JelicTanTenblo, eCcliu NPESTOA0AKEM NpoTHBHOE, T.¢. wro AB|ICD,
To mpaMan FID, Gyayva mepneHIUKYI4pHA K OFHON H3 NapallflefbHLIX
{k CD), 6rna 66t NEpNeHIHKYIIAPHA M K Zpyro#l mapanneibHoft (x AB),
u TOrfa 3 onHo#t Toukd F Kk mpawofi AB Grum Om mpopenensi JBa
nepresaukynspa; FB u FID, uto HeBO3MOXKHO.

V¥riast ¢ cooTBETCTBEHEO mapanjieNsHAMMA BN
oepruesiuKynapabiMi CTOPOHAMA

79. TeopemMa. BEcau cmoponu 0041020 y2aa coomeemcmeen-
HO NGPEAREALHB CTROPOHAM DPYLO20 Y2AG, THO MAKUE YeaAb ULl
POGH, UAL 6 CYMME COCMAEARIOM (8G NPIAMT,
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PaccmoTpum ocobo crepywomme

/ TpH ciny<as (pdc. 84).
1) Hycrs croponmt yrna 7 co-
OTBeTCTBEHHO HAPALIEHbHB CTO-

poHaM yrna 2 H, CBEpPX TOro,
1‘/ HMEIT OJHMHAKOBOE Hal-

paBAeHMEe OT BePUHHE

(B3 veprexe AANDABNECHHS YKa3a-
HBl CTPEJIKAMHE).

Iponpmxus ozny U3 CTOPOH

Piic. 84 yriaga 2 Ao nepecedeHns ¢ HEMAPAN-

nenwrofi eft croponoit yrna 1, M

nonyyum yron 3, paBrsifi u yoay 1, g yroiy 2 {Kak COOTBETCTBEHHEIE IPH

NAPANNENbELX UPAMBIX); CASAOBATENbHO, £]1 = £2.

2) DlycTs ¢TOPONK yriia 1 COOTBETCTBEHRO WAPAJNENLHBI CTOPOHAM
yria 4, HO UMEIOT IPOTUHBONONOX HOE HATPABACK U € OF Bep-
IEMHLL

TIposomkus obe cTOPOHBI yria 4, MBI IOJIYMHM YOOI 2, KOTODLIE papes
yray 1 (mo poxasanumomy Boiwe) H yray 4 (KAK BEePTHKANLHBL eMy);
crenoBaTenvro, 24 = 1.

3) Hycrs, Hakonen, cTOpoHBl yrna 1 COOTBETCTPEHHO MAPAMIEABREL
CTOPOHAM YINIOB 5§ # 6, NpHYeM XBE H3 ITHX CTOPOH HMEIOT ONHHAKOBOS
HaIpaBieHse, 4 ARS APYTUE — IPOTABOINIOKHOE.

TIpoaomxne oguy cropony yrna 5 uau yraa 6, Mbi ROMy4mM yrou 2,
KoTophifl papey (N0 Joxa3aEHOMY) yray 1; Ho £5 (umu £6) +£2 = 2d (no
CBOHCTBY CMEXXHHIX YTHAOB); CEAOBATENHHO, 1 L5 (W £6) + Z1 = 2d.

Taxum 06pasoM, Y7Ll ¢ DApAICALHBIMA CTOPOHAMH OKASHLIBAIOTCA
PaBHREIMA, KOIZa HX CTOPOHBI WMEIOT HAH OOWHAKOBOE, WIH NMPOTHBONO-
NCMKHOE HANPABACHHE OT BEPIEHHEL; eCJIH JKE 9TO YCIOBHE HE BALITOIHEHO,
TO YIVIBI COCTABJSAIOT B CyMMe 2d.

Gameuanne. Moxuo 66110 GBI CKa3aTE, YTO YIJIBI ¢ NADALICHL-
HBIMHM CTOPDOHAMH PaB¥R TOrSA, KOTLA3 OHE 0b6a OCTphblie unu 06a TYILIE;
HO ObIBAIOT CAy4ad, KOLAA 00 BHAY YIVIOB TPYAKC ONPENeNHTh, OCTPHIe
JIi OHM WAH TYDHIE; NOYTOMY DPHXOIUTCH CPABHHTE HANPABJCHNS CTOPOK
YTIOE.

80. Teopewua. Ecau cmoposs 001020 y2aa coomsememaesi-
HO NEPNENJUKYAIPHE K COpONaM dPY2020 Yzaa, MO MoxKue
Y2AH UAU DASHDL, UAU 8 CYMME COCINAGARIOT JEG NPIMBIT,

Ilycre yron ABC, obGosmagyenmstt wadpost 1 (puc. 85), ects oaun
¥3 AaHHBIX YLAOB; 32 APYrOofl Jamuuifi yron so3sMeM Kakoft-uubyas u3
dersipex yraos: 2, 3, 4 wum 5, o0pPa30BARHBIX MBYMA NEPECEKAIOTIMMUCS
IPAMbIMH, H3 KOTOPHIX OfHA MepleHIHKYAApHA K cropone AB, a apy-
rasg — K cropone BC (ofmana epmnans HX MOXKeT HAXOEATHCA B Juobol
TOYKE LIIOCKOCTH).

IIpobexem us sepinnusl YENA 1 ABE BCNOMOraTesbHLe npambie: BD1LBC
u BELBA. Q6pasopansniit umu yron 6 papes yray 1 no cieayiomelt npu-
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ynne: yiml DBC uw EBA pas-

.HHI, TAK Kak 00a OHH OpAMeIe;

OTHGB OT KAXJOTO M3 HHX MO

onrHOMY B TOMY e yray EBC,

aoayunM: Z6 = /1. Temeps

3AMETHM, YTO CTOPOHB BCIOMO-

C TATeNBHOrO yria 6 mapannens-

HBl TEPECEKAIOMMMCS PSIMBIM,

obpasyonpm yrael 2, 3, 4 4 5

(moTomy wuro sABa DEprieREKY-

JApa K omHOH npAMo#l napan-

Puc. 85 aenpHsl, §71), ciegosaremsHo,

STH YIJLI WK PaBEH yray 6,

UIH COCTABIAIOT € KuM B cymme 2d. 3aMeHuMB yron 6 pABHEIM €My YoM
1, nonyTHM 10, WEC TPEBOBAAOCE ROKAIATE.

CyMMa yrsos TpeyroibHNKa ¥ MHOTOYTONLHEKA

81. Teopeuma. Cymma yar08 mpeyzosvruxa pasHa deys
npasmoim yzaam. [ycre ABC (puc. 86) — Kakofi-uuGyap TPEyroabHUK;
Tpefyer-
¢ JOKA3aTb, 9T0 CyMMa YT-
noB A, B u C pasua 2d, re. B E
180°. Hpoxonxus croposy AC
r nposeis CE|AB, nalipem:

LA = LECD (xak yrms, co-

OTBETCTBEHHBIE IPH TAPAJLIeb- *

REiX), £B = £LBCE (xax yrmmi, %

HakpecT JexXalltue npR mapad- A b
NeAbKEIX); CREKOBATENHHO, Pnc. 86

LA+ LB+ LC = LECD + LBCE + £C = 2d = 180°.

Cnencrsusg. 1) Beasudl enewnull y204 MpeyzosoNtxe Pasen cym-
M JBYT EHYMPENNUT Y2408, He CMEICHNWE ¢ wum (Tak, LBCD =
=LA+ £B).

2) Ecau 06a yzaa 00H020 MPey2oAvHuKG COOMBEMCMBERNS Pact Joym
Y24 dpYz020, MO ¥ MPEMbY Y2 PASHN,

3) Cymma J6YT 0CMPUT Y2406 NPAMOYLOAONO20 MPEY2OALKUKE PAEHG

ofHomy npamomy yeay, m. e. 90°,
4} B pacvoBedpennom npamoy2ostHom MPeyeosvnure saocout ocmpuii

yeonr pagen Yod, T e. 45°,

5) B pasnocmopormem mpeyzosvriuxe xaxcdud yeos pasen ¥zd, Te.
60°,

6) Ecau 8 npasoyzossnon mpeyeoaviuse ABC (pue. 87) odun us
ocmpwz yeaos (Hampumep ZB) pasen 30°, mo aexcawut npomus xezo
KOMENT COCTMIGARET NOAJGUHY ZUNOMENYIW. JAMETHB, 9T0 B TAKOM Tpe-
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AVAN

Puc, 87 Puc. 88

YronbHMKe Opyrofi ocTpuill yroa paseH 60°, DpRUCTPOUMM K TPEYTOALHKKY
ABC apyro#t tpeyroasuuk ABD, papunit fanHomy. Toraa Mbl TomydmM
Tpeyronbiuk DBC, y koTOporo mc,u,uﬁ yroa pages 60°. 'Ihi:okpan;m-
YTONBHBI Tpeyrwrbnnx Aomken Gure passocroponunm (§47), u umuy

DC = BC. Ho AC = -DC suastur, AC = lBC’

ITpenocTasnaen ca.unu YHAIHMCH ,noma-rb obpaTyoe npemoxenue:
€CIIN XQTREM. D NOAOBUNE 2UROMENYI, MO npomuemmu;uﬁ exty
ocmpuwid ysos pasen 30°.

82. Teopewm a. Cymma y2a0e sunymao MHO20Y20ADHURG,
UMEIWELL0 N CTNOPOH, PREHE JBYM NPAMBIA, OGMOPENNHUA N —2
pasa.

B3afp BHYTpH BHUIYKIOTO MHOFOYIONLEMKS IPO-
H3BONBHYK TOUKY O (puc. 88), coemuErM &€ €O
BceMH BepmiHHaMu, Torga BHOYKIMIT MHOrOYTOmL-
HEK pPa30o0peTcd Ha CTOJIBKO TPEYTONBHEKOE, CKONBKO
B HeM CcTOpoH. CyMMa YIIOB KRKHOTO TpPEYyrodib-
HHKa pabBHa 2d; CI€JOBATENLHO, CYMMA YIJIOB BCEX
TPEYIOALHUKOE PABHA 2dn, eClHM N O3HAYAET MHCHO
CTOPOH MHOTOYIOJNIBHEKA. T3 BENHIAHA, OTCBHIHO,
IIPEBLIITAET CYMMY YIJIOB MHOTOYTONBEUKS HB CYMMY
BCEX TeX YIJIOB, KOTOPLIe PACNONOMKEHL BOKPYT TOYKH (; HO 3Ta CyMMa
paesa 4d; caeAOBaTeNbHO, CYMMa YIif0B MEOIOYIONBHHKA PABHA:

2dn — 4d = 2d(n — 2) = 180°(n — 2).

Puc. 89

3aMeuanue. DTy TeopeMy MOXHO AOKA3ATSH eue U Tak. M3 sepmm-
HB KaKOT0-HROY Qb BLIIYKION) MEOFOYTONLHUKA IPOBGAEM €10 ARATOHANH
{puc. 89). Toraa MEOrOYrONLHEK Pa30GLETCH HA CTONBKO TPEYIONBHAKOR,
CKONMEKO B MHOTOYroibHUKe cTopoH 6e3 Apyx. Jeficrpurensno, ecim He
GyneM CUMTATh ABYX CTOPOH, OGDA3YIOMIHX YIOJ, H3 BEPUIMHE KOTOPOTO
NPOBEMieHbl AHATOHAJIHN, TO HA KAXKAYI0 M3 OCTAABHLIX CTOPOH MPHAETCA
110 ORHOMY TPeYrOABHEKY. JHAYAT, BCEX TPEYTOILHAKOB OYIET n — 2, e
R O3HaYaeT HHCIO BCeX CTOPOH MEOTOYTOnbHuKa. HO B KAXKA0M TpeyTomb-
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HHKEe CYMMa YTJIOB PaBHA 2d; 3HAYHT, CYMMA YIJIOB BCEX TPEYTIIBHHKOB
Gyzet 2d(n — 2); HO ITA CYyMMa H eCTb CYMMA BCEX YTJIOB MHOTOYTONbRHKS.

Illpumevanne. JokadaHHas Teopema BEPHA M EAS BO'HYTHIX MHOrO-
yromeERKOE. TIpE 9TOM, €M PHYTPH MHOTOYLOIBHHKA MOXKHO HANTH TAKy®O
TOUKY, ¥TO OrPe3KH IPHMEX, COSANRMIONNE €¢ ¢ PEPIIHHAMN MHOTOYTOILHHKA,
JIEXAT BHYTDH Her'd, TO TeOPeMy MOKHO JOKXIATDH, IOBTOPAA AOCAOBRRO T paccy-
KASHHS, KOTOPEEe ME MPHBOIH/N BRINe OPH HePBOM cnocofe JOKAIATeNLCTRA,
Ecma xe taxcit TOYKH HAfiTH HE/IL3E, TO CAGAYET BECH MHOTOYTONLMEE pa3bnTh
HA BLHIIYK/EIE MHOTOYPONLHMKH, NPOBES HEKOTOPHIC €T0 BHATOHANH, & 3ATeM
NOOCHHTATE CYMMY YIUIOB B KaXKI0M H3 HHX H BCe ITH CYMMB CAOKHATH. B pe-
IYABTATE NOMYIHM Ty e GopMyny 2dn —4d. 9-mmcmmnpe.uocmmmeu
TPOMIBECTH CAMOMY IATATEIII0.

83. Teopewua. Ecau us sepriuns Kadicdozo Y246 6HRYRAD-
20 MHOZOY20ALHUKRG Niposedem npodoadcenue odwott us cmaopon
SMO20 Y2/, RO CYMMA 6Cex 0GPAIVABLIUTC NPU FMOM GHEUL-
HUD Y2A06 MNOZOYZOALNUKG DOGHG HEMUPEM NPAMbIM (HESABE-
CHMO OT YHCJIA CTOPOH MHOIOYTOILHEAKA).

Kaoxapit 53 TAKMX BHEWHAX YTJIOB -~
(puc. 90) cocramaser pononnenwne N0
2d K cMexHOMY ¢ HAM BHYTDEHHEMY
YEAY MHOTOYTOABHHKR; CASAOBATENDb- !
HO, €CTA K CYMMe BCEX BHYTDEHHHX
yraoB npHGABUM CyMMy BOEX BHEITHEX
YEA0B, TO niowry4nM 2dn (rae n — uncno
CTOPOH); HO CYMM8 BHYTPEHHHX YI7IOB,
KaK MBI BHAERM, PaBHA 2dn — 4d; cre-
JOBATEMBHO, CYMM3 BHEINHMX YIVIOB
PaBHA Pa3HOCTH: ‘ !

Puc, 90
2dn—(2dn—4d) = 2dn—2dn+4d = 4d = 360°

HerTpansnas cuMMeTPHR

84. B §37 6m paccMoTpen CAy4Yal CHMMETPHIHOrO PACTIONIOMKEHAS
ABYX PaBHLIX (bHTYP OTHOCHTENbHO NpAMOK. Brisesenrnie BEnne CBORCTES
TIApaINeALHBIX HPAMBIX HOSBOAIOT M3YSHTDL €lie ONHH 3aMevaTeNnbHbif
BHZ PACHONOXKEHMS JBYX DABHEX (DHTYP, HIH ABYX PABHBIX OTPE3KOB,
AR ABYX TOYEK IO OTHOWIEHHIO K HEKOTOPOHA TOUKE Ha ILIOCKOCTH.

Ecm ase xakme-nmGo Toukm A m A' (puc. 91) pacnonoxkensl
Ha ognoll npasoll ¢ roukxolt O mo pasHkle cTOPOHB OT Hee M Ha
OOMHAKOBOM 0T Hee paccrosnmu (OA = OA'), To TaxHe TOuKH
HA3HIBAIOTCE CHMMETPAYHLIME OTHOCHTEJbHO ToukA (0).

Yrobm mOCTPOUTE TOYKY, CHMMETPHYHEYIO C JaHHON TOWYKON A OTHO-
cHTeRLEC Opyroft mauHofi Towkm O, chaeayer COGAHHHTHL ToukH A u O
opaMoli, IPOJOJIKUTL 9Ty OpPAMYIO 3a TOYKY (0 M OTIOKHTEL Ha Hell or
roukn O orpesok OA', pasurdi OA, taxmy 06pasom, yrobsl To9xkE A
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n A' 6bnH PACTIOAOIKEHL! N0 PA3HKIE CTOPOHBI OTHOCHTENBHO TOYKH O.
Touka 4’ 6ymer uckomolit,

85. Teopewma. Ecau das dsyx movex (A n B) xaxodi-aubo
npamoti (AB) nocmpoums cumsmempuurne um mouxy (4' u B’)
OMHOCUIMEALHO Hexomopoti movsu O, mo:

1 Mpases, coedunsouas movsu A' u B!, 6ydem napaaseas-
ra dannoil npamoti (AB), npusem ompesox AB pasen ompeaxy
A'B.

2) Kancdoti moxxe dannot npamoti (AB) coomeemcmeyem
CUMMEMPUNHAR eli MouKa Ka nocmpoennoil npamot A'B',

HokazarenscTBo, 1) Tpeyromeuxn AQOB n A'OB' pasHm

(puc. 92), noromy uro y HHX
AQ = A'O un BO = B'O

4 D B
‘,D :‘l - (no nocrpoenmo), ZAQOB =

o4 Nnooio S = JA'OB' (xax sepru-
.I \_ 4 ﬂa
Py T KANbHBIE YI7IEL). pa-
o ’jﬁ'o BEHCTBA JTHX TPEYICJLHH-
Oy S, kos cnexyer: AQ = A'B
o S 7N . wn ZOAB = LOA'B', 3na-
ra sF Ay anT, AB[|A'B’ (§ 73, 2-4 ciy-
%o B 5‘: A qa,ﬁ).

2) BossMem Ha npaMoti
AP xaxyw-mubo Ttouky D
(puc. 92). Paccmorpum nps-
MYI0, COCOMHAIOMYIO TOMKY
D ¢ rouxoit 0. 3Ta npsmas nepeceyer npamyrw A'B' B Hekoropoh
Touke D’. Tpeyronbuuxu AOD u A'OD’ pasum, noroMy 4TO y HHMX
AO = A0, £1 = £2 (xak HakpecT Jexalllie OPE NapaIeTbHBIX Opa-
MbIX) 1 Z3 = /4 {Kak sepruxanbunie). s papeHcTEa 3THX TPEYTONBHMKOB
caenyer: OD = OD'. 3uauur, Touxs D u D' cCHMMETPEYHBL OTHOCHTEBHO
Todkn (.

86. Cummerpuusnbie purypn. Jse duzypw Rasnemomea cum-
MEMPUNHBIMY OMHOCUMEAbHO Jannoti mowny O, ecau xae-
doii mouxe odnot Puzypw coomeem-
CMEYEM CUMMEMPUYHAS ell mouxa g
dpyeois Pueypm.

Touxa O Ha3WBaETCA LEHTPOM cAM-
MeTprRE Jarbsix ¢uryp. Cama cummer-
PHA RA3LIBAETCA UEHTPAJIbHON B OTAUTHE
0T 0ceBOfi, C KoTOpO# MBI yXKe BCTpeda-
nace paubtie (§ 37). Ecin Kaxknoft TouKe
JAHHOH (DHTYPLI COOTBETCTBYET CHMMeT-
puunan efi To9xa To#f ke camolt dury-
PsI (OTROCUTENBHO HEKOTOPOTO HERTpA),
TO rOBOPAT, YTC JAHHAA DHIYPA HMeeT Puc. 93

Puc, 91 Pue. B2
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ueHzp cummerpus. [IpHMepoM Takodl (Urypbl CRYXKHT OKpPYKHOCTh.
LIeHTPOM ee CHMMETPHK SBXSETCH €€ HeHTp.

Kaxnayio ¢murypy MoxHO coBMecTuTh ¢ durypoii, elf cum-
MeTpuaHolf, MyTeM BpalleHMA ee BOKPYT LeSTpa CHMMETDHH.
B camom jgene, Bo3bMeM, HAPEMep, ABa Tpeyroiserka ABC u A'B'C’
(pHC. 93), cAMMeTpHYHBIE OTHOCHTENIBHO HEKOTOpOro nenrpa O,

Bewo ¢urypy OABC, Be orpuiBas or nnockocTn, Gyzem BpamjaTh
BOKDPYT ToukH O XaK BOKPYr UEHTpa A0 T€X Nop, moka mpamas OA we
noliaer no OA'.

Tak kak 21 = £2 u £3 = £4, 1o npamas OB noiizer no OB, a
npamasa OC no OC'.

Tak kak OA = 04, OB = OB, OC = O0C’, 10 Touka A cosnagaer
¢ A, Touka B ¢ B' v 1ouxa C ¢ C'’. Takum ofpazom, Tpeyroabeax ABC
COBMECTHTCA ¢ TPEYTONLHHKOM A'B'C’.

O4eBHzHO, YTO NPH TAKOM MOBOPOTE KAXK-
o Aaa npamas OA, OB, OC, a takoKe KaxXnas
C—;@ CTOPOHA TPEYTOAbHMKA ABC TIGBEPHETCA Ha
180°. Ecmu ¢burypa nMeer neHtp CHMMET-
Puc. 84 puil, TO MOCiIe MOBOPOTA €¢ BOKPYT IEHTpA
cummerpry Ha 180° ata durypa coBMecTuTCa cama, ¢ coboil,
3auevanue IIpH BpaleHnn, KOTOPO® Ml POM3BEINE I COBME-
mieHus Tpeyronsankos ABC u A'B'C’, TpeyronsEnx ABC cxonp3un
no naockocTd. Tagdm oGpasom, Gurypsl, cum-
METDHYHBIE OTHOCHTENLHO IEHTPA, MOXKHO
COBEMECTATSH, He BHEBCOA HX U3 IUJIOCKOCTH.
DTHM IEHTDANbHAX CHMMETDHSA CYIIECTBEHHO
ommyaerca or ocesolt (§37), rne ana cos-
MEmeHAs CHMMETPHYRHIX duryp neobxomumo
6610 OAHY H3 HUX NePeBepHyTE apyroft cro-
poHoit.

HerTpanssas cumMerpus GEryp, TaK Xe
KaK H 0CeBad, BeCbMa 4Yacr0 BCTpedaeTca
B npupoae u B oObLaennod Kuzan. Ha pue. 94
MPHBENERO H300paKeHHE NPOILIACPA CAMOTE-
Ta. OHO MMeeT uenTpOM CHMMeTpHE TOYKY O.
Ha puc. 95 aaHo #3o6parkeHne CHEIKHHKY, OO TAKIKe 00NaJaeT LEHTROM
CHMMETPHH.

8. ITAPAJIJIEJIOTPAMME H TPAINTEITHH
IlapannesorpamMmel

87. HapannenorpaMM. YeTRIpeXyTOJNBHHK, ¥ KOTOPOrO NpOTH-
BOTIOVIOZKHBIE CTOPOHBI MOMAPHO NMapaeAbHbl, HASLIBACTCA mAPaJine~
norpammoM. Taxo# wermpexyronshuk (ABCD, puc. 96) nonyunrcs,
HanmpuMep, eciH Kakue-HUGYAs Ape mapalirennole npadote KL u MN
nepecedeM OBYM: APYTHMH OapaLleNbHbiMUE OPAMUME RS B PQ.

3—1568
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88. Teopema (BHpPaXAONAA CBOKCTBO CTOPOH H YTIOB MapaJI-
HenorpaMmMa). B 8CAKOM NGPAAREADZPEMME NPOTNUGONOADNCHYE
CINOPOHBL PRENG, NPOMUGONOAONCHNE YLAN DPOEHN U CYMMGE
Y208, npuseNcaUT ¥ 00not cmopone, pasna 2d (puc. 97).

lpoeeas amaromanms BD, M nonydum asa TpeyronbHuka: ABD
# BCD, woropsie passl, noToMy 4T y Hux BD — obuaa cropowa,
Ll = /4 m £2 = /3 (xak AaKpecr jexamue APM NapPALTENbHBIX
npambix). Ha pabencrea rpeyrompuuxos cnepyer: AB = CD, AD = BC

- L N
ok
R “/ Z s
/ /
¥ .4 A
Puc. 96 Pnc. 97

R LA = £C. TlporuBononoscHbie yrael B u D Takxe pasHsl, TaK KakK OHN
TpeACTaBA=IoT cobolf cyMMBI PABHEIX YIIIOB.

Hakonen, yruisl, mpwresiaziine K OZHOR CTOpPOHe, HANPHMED YIALL A
R’ D, paot B8 cymme 2d, TaK KAK 910 Yribl BEYTPEHHNE OJHOCTODOHHHE
NIPH NapALIEAbHBIX NPAMBIX.

3amMeyanne. PaencTso NPOTHBONONOKELIX CTOPOH DApPAReNo-
TPaMMa HHOLZ3 KD3TKO BBIDAXAIOT ADYIHMH (JOBaMH, TaK: Ompessu
NAPAAICADHNTL, OMCERAEMBE NAPIARCAOHUMY, PRENH.

Crexcrpue Ecau dee npamsie NAPaALEALNN, MO 6CE MOYKY KEHC-
doif us Huz odunaroeo ydaenss om dpyzotli napasseavroll; KOpode: napas-
Aeavrvie npamvie (AB u CD puc. 98) eeade odunaxoso ydosenss odna om
dpyaofl.

AeficranTenso, ecny M3 Kaxux-uubyap AByx Touex M u N npamoft
CD onycrau ma AB nepnenapxynapst M P u NQ, vo s1a nepueRgaxy1s-
pht napannensan (§ 71), ® noromy durypa MNQP — napannesorpam;
orcroga crepsyer, 9to M P = NQ, r.e. vouku M n N ogEHaKoBO yAaneHb
oT npamolt AB.

89. Opa npusHaka NapajifiesiorpaMMoB.

Teopenua. Ecau 6 ennyxaosm vemuperyzosvruxe:

1) npomusonoaocdcrmwe cmoponts paexs: mesrcdy coboti man

2) dee NPOMUBONOAOIICHYME CTROPOHY PABNH U NAPRASCALHY,
MO MOKOLE NEMWPETYLOALHUK ecMd napasaesozpamm. Ilycrs du-
rypa ABCD (puc. 99) ecrb yeTpexyroasnak, y KOTOporo:

AB=CD w BC=AD.
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B
X

VU
D

Puc. 98 Pnc. 99

4 P g » A

Tpebyerca nokazaTs, 4TO 3TA QHIYPR — NAPANNGIOrPaMM, T.€. 4TO
AB||ICD n BC||AD. Ilpoeeas mnaronans BD, mm nonysus Jsa Tpe-
YTOJNIBHUKA, KOTOpHIE DaBHBE, TAK KaK ¥ HHX BD — oBmaa cropona,
AB = CD n BC = AD (no ycnosuio). Y3 paBeHCTBa 3THX TPEYTONLHHKOB
cnepyer: £l = Z4 ® £2 = /3 (B paBHBIX TPEYTONLHHKAX OPOTHB PABHBIX
CTODOH MeXKaT PAaBHBIE YrAab); peneacTeue yroro AB|[CD u BC||AD (ecm
HAKPeCT JIEXKAILLIRE YIAK PABHBI, TO NPSAMBIE NAPANIEAbHbI).

2) IlycTs e werspexyronsenke (ABCD, puc. 99) BC||AD u BC = AD.
Tpebyerca Aokasarh, 416 ABC D ecTb napamnenorpamu, T. €. 910 AB||CD.

Tpeyronsunxu ABD u BCD paenst, noroMy 410 y aux BD — obmas
croposa, BC = AD (no ycaosmio) u £2 = /3 (kak HakpecT Aexaline
YIS, IPH NapainesHex npaMex). Ha papencTss TpeyrolbHHKOB CAeAY-
er: £1 = Z4; nosromy AB||CD.

80, Teopema (BHpaxkawilias cBOfCTBO AMAroHANeH HAPAIIENO-
rpaMma). Ecau vemuperyzoavnus (ABCD, pac. 100} — napaaaeao-
2parat, RO €20 QUAZONROAY, NEPECERAACH, JCARMCR NONOAGM.

ObpaTHO: ecat 68 4eMUPETYZOALHUKE URZONGAY MOUKOUH UT
nepeceveHut JeARMCA NONOGAGM, Mo daxnud wemuiperyzott-
HUR — NAPGAAECADZPEMM.

1) Tpeyronsaaku BOC u AOD pasnm, notoMy uro y sux: BC = AD
(Kax HPOTHBRONIONOXHBIE CTOPOHBL NAPAILIenorpamMmMa), £1 =42u L3 =
= £4 {(XaKk RaKpecT JIeXKal\e NpH napajl/ielbHex npaMeix). U3 pasencrsa
Tpeyroibaakos cneayer; OC = OA s OB = OD.

2} Ecow AO = OC »n BO = OD, 10 Tpeyronsuukn AOD a BOC
paBHbl (IO ABYM CTODOHAM M YI/Iy MeXAy HumH). 3 paBeHCTBAa Tpe-
yronsHuXoB cneayer: Z1 = £2 u £3 = /4. Cnenosarenvro, BC||AO
(yraut Hakpecr nexampe pasin} 01 BC =
= AD; nostomy durypa ABCD ccms
RApanNenorpaMm.

91. Hexsmp cusmmempuu nepes-
Acaozpamma. IaparseAozpamsm tume-
em UEHMP CUMMEMPUY, OIPHYEM LeH-
TPOM CUMMETPUH CHy’KAT TOUKA Mepece-
4eHHA guaroHanel (puc. 100).

JeficTeurensro, rak kak BO = OD
u OC = OA, 10 orpeaxn BC u AD cum-
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MeTpHYHE! OTHOCHTENIbHO TOUKH O ¥ KaxK-

Aolt Touke P orpesxa BC coorsercrayer

cuMMeTpuuHad eff Touxka Q orpeska AD (§85). Taxum ke oOpazom
yoexaaemes, yro orpesk AB u CD cuMMeTpuyRb OTHOCHTEIILHO TOH 3Ke
rouky O. Ecna napannenorpaMy nosepHyTh BOKPYT TOUKH NEPECEIeHHA
ero mparonasel ra 180°, 7o ROBOe nomOXKeHHE NAPANNEIOTPAMMA COBIA-
AeT ¢ NeppoHaYaNbALM. [IpH 2TOM KaXK[adA M3 er0 SepIEH HOMEHSCTCs
MeCTOM C NIPOTHBONOOKEOM Bepmunoit (Ha puc. 100 sepmnna Ac C e B
¢ D).

‘HekxoTophie YacTHEe BHAM NapallleorpaMMOB;
OPAMOYTOIBHAK, poMb, KBaxpaT

92. IIpamoyroasHuk u ero cpoficrsa. Ecmm omue M3 yrace

TMApALAEIOrPaMMa NPAMOfR, TO TPH OCTATL-

B C HBIX ero yMIa Takxke npamsie (§88). Iapan-

JIEJIOTPAMM, ¥ KOTOPOTC BCE YINIM RPAMLIE,
HA3LIBACTCH IPAMOYI'OJILHMKOM,

Tak KAK OPAMOYIOILEHK €CTh MapaJiie-
JorpamM, To OH obmanaer pceMn cBOACTBa-
MH NAPALIETOIPaMMa; HAIPDHAMED, ZAATOHA-
4 \D A er0 JendaTcA NOIWIAM K TOUKA HX mEpece-

9eAHdA eCTh UeHTp camMerpnn. Ho y mpamo-
Pxc. 101 YIONLHAKA €CTh eIme CBOH 0cobuie CBONCTBA.

1) B npasoyzoavnuse (ABCD, puc. 101) duszonasu pasns.

ITpssmoyronease Tpeyroavtinkn ACD w ABD pasem, notouy uro
y HaxX: AD — obmuili karer u AB = C'D (Kak NpoTHBONIOIKHBE CTOPOHB
nmapannenorpamma). 13 pabencTsa TpeyronsHuKop caeayer: AC = BD.

2) Ilpamoyzosvnuxk umeem dse ocu cummempuy. MMenno, Kaxxmas
IpaMad, NPOXOIAMAS Yepe3 LHEHTP CHMMETPEH NPAMOYTOALHHKS H Tapan-
JIeJIbHAA ABYM €00 NPOTHBOIONKHEIM CTOPOHAM, €CTh OChb €I0 CHMMET-
pEE. OCH CHMMETPHH NPAMOYTOALHHUKA NEPHEHARKYISPHE MEXIY coboft
(cm. pac. 102).

93. Pom6 m ero cpoficrea. I[lapanaenorpaMm, y KOTOpOro Bee
CTOPOHBI DABHHI, HazkBaeTca pomboM. Komeano, emy mpHHaniexaT Bee
CBONCTBA NADAJLIENOrpaMMa, HO Y HETO eCTh (JISAYIOIHe ABa OCOBRIX
cBoficTBa:

1} duazorasyu pomba (ABCD, puc. 103) esaumro nepnenduxy-
ARPHY U deasm yzaw pomba nonosaas. Tpeyrommuuxe ABO u BOC
paBHbl, oToMy uT0 y HuX: BO — ofmaa cropora, AB = BC (Tak Kax
¥ pomba Bee cToponn pasHnl} 4 AQ = OC (Tak Kak IMATOHANE BCSKO-
IO DapalielorpaMMa SeyaTca momonanm). M3 paBencTBa TPeyroiLHEKOB
cnenyer:

d1=/2, e BDIAC m Z3=/4,

T. . yrou1 B fenures paronansio nononas. W3 pasencrea TpeyroasHEKOBD
BOC u COD 3axmouaem, 910 yron € AeNNTCA JHACCHANLIO TIONMOIAM,
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T A
2) Kascdan dua201aay pomba ecmo €20 06h CUMMEMPUY.
M
B ! c
I
|
P - ,. - - Q
i
4 ] D
N
Pac. 102

Huaronams BD {puc. 104} ects ocb cumuerpun pomba ABC D, notomy
wro, spamas AABD sokpyr BD, M MOXKEM COBMECTHTH ero ¢ ABCD.
B camom nene, mmaronans BD aemwr yoma B u D mononam ®, Kpome
roro, AB =BC v AD=CD.

To xe camoe MOXHO cKasars o aparonamm AC,

94. Keagpar u ero ceoiicrsa. KbaaparoM Hasmpaercs mapasure-
JOTPAMM, ¥ KOTOPOIO Bce .
CTOPOHBI DABHEl H EBCe B ’
¥TIB NPAMEIE; MOXHO N
TAKZKE CKA3ATE, YTO KBa- "
JAPaT — 3T0 NPIMOYTOITh- .
HUK, ¥ KOTOPOro CTOPO- .
HHl PaBHH, HWIH poMb, o
¥ KOTOPOro yMisl mps- S0
umuie. TlosTony xeanpaty R RN
OPEHAXIGKAT BCe CBOH- 7 H
CTBD HAPANNICTIOTPAaMMa, D ’
MPAMOYIOJIBLAMKA H POM- Puc. 108
6a. Hanpmep, ¥ KBAOpa- Pac. 104
Ta HMEETCHd 9eTHpe OCH
cummerpuu (puc. 105): xpe, npoxoadIye 4epes CepeaHHb NPOTHBOMONIONK-
HBIX CTOPOH (KaK ¥ OPAMOYIOALHUKA), B ABe, MPOXONANIHE YepPe3 BePIlidHbl
IPOTHBOTIOJIOAKHLIX YIA0B (KaK y pomba).

Hexoropble TeopeMsi, OCHOBaHEEIC HA CBoiicTBax
DAPANIeJIOTPAMMA

95. Teopema. Fcau na oduoil cmopone yzaa (Hanpumep,
Ha cropose BC yrna ABC, puc. 106) omaoscusm pasrwe medcdy
coboti ompeswu (DE = EF = ,..) u uepea ux xonust npoce-
dess noapasacavrse npiusie (DM EN FP,...}) do nepecevenrus
¢ dpyeold emoponotl Yyzaa, MO U HA MO CMOPONE GTMAONCAIMER
pagnuie smedcdy coboit ompearu (MN = NP = ...). Ilposegen
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M N P

Pac. 108 c

pcnoMorarenbanle npaMele DK a EL, napannensuvie AB. IMonygen-
Hele OpA oM Tpeyroabtuku DKE w ELF pasust, TaK KaKk ¥ HuX:
DE = EF ({no ycnosmwo), ZKDE = L/LEF u ZKED = ZLFFE (xax
YINIBE, COOTBETCTBEHHEE APH NapastensHsiX npameix). Mz papencrsa sTux
Tpeyranbuukor caexyer: DK = EL. Ho DK = MN n EL = NP (kak
TIPOTRBONIOICIKHEIE CTOPOHB TApaJIeNIOrPaMMoB); 3aganT, MN = NP,

3amedanue. PaBasle oTpe3kn MOTYT GBITh OTKJIAZHBAGMBL H OT
BepmHHEL yraa B, r.e. tak: BD = DE = EF = ..., Torga u ua
Apyroff CTopoHe PABHEIE OTPE3KH HAAC CYATATE OT BEpPIIMHBI YLAa, T.e.
Tak: BM = MN =NP=__..

98. Caeacrene. IIpamas (DE, puc. 107), nposedenrnos uepes
cepeduny cmoponw (AB) mpeyzoavwuxa napessesvno dpyzod e2o cmo-
posxe (AC), deaum mpemvio cmopony (BC) nonosem.

JeliCTBHTENMbAY, MBI BHAMM, 9TO Ha CTO- B
pore yraa B oOTnoXKenn paBHBIe OTPe3KH
BD=DA u wepe3a vouxu genenns D u A
nposefeHsl TapayiieibHole npamplie DE u
AC po nepecedenda co croponoit BC; 3Ha-
YHT, 0 AOKASAAHOMY, Ha ITCH CTOpOHE TOXe
OTJIO:KATCH paBERle 0Tpeskd BE = EC, n no-
Tomy BC paznenvres B Touke E nonona. 4

3amevanne. Qrpesok, coenundio- F
it CepeAiRHLl ABYX CTOPOH TPEYTOVBHHKA, Puc. 107
HA3BLIRACTCA €10 cpeaHedi nuamelk.

97. Teopewua (BolpaKaioman CBORCTRO cpeliHel NHHHE TPEYTOIL-
Hnka). IIpamas (DE, puc. 107), nposedennas uepes cepedutini deyr
CMOPOH MPEYZ0ALHURG, NOPEIALEALRE Mpemveli €20 cmopone;
ompesor smoti npamotl, aescauuti eHyYMpPU mpeyzoavHuKa,
peeer noAceuHe mpemuveti CMopons.

Jna nokazarenscTea poobpasuM, 4TO uepe3 cepeawny D cropomsl
AB ub npoBenu npAMylo, napannensuyo cropore AC. Toraa, mo no-
KA3AHHOMY B IpenplaymeM naparpade, 3Ta NpAMas Pa3ielnydT CTOPOHY
BC nononam u, clenoBaTenbHo, conserea ¢ npamolt DE, coenunsmomet
cepenunst cropor AB u BC.
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IIposens eme EF||AD, aafigem, uro cropona AC Taxxe pasaemmres
nononam B Touke F; aHaunt, AF = F(C wu, kpoMe Toro, AF = DE
(xax nporusomONOXHBIE CTOPOHW Rapaiaexorpamma ADEF), oTkyaa

CIIeAyer: 1
DE = §AC.

Tpanenma

98. YernpexyroabHRR, ¥ KOTOPOrO ipe MPOTUEOOORGKABIE CTOPOHBI

napayieAbisl, & Ape APYTHe He na-
paJUTelIbHB, HASKBASTCA TpalenmH-

B, C
eli. IlapannenvHpie CTOpOHH Tpa- ocroamme
nemm (AD u BC) wuaspBawTCH
€e OCHOBAHWSIME, HENAPAJIIENbHEIE & %

(AB u CD) — GOKOBHMH CTODOHAMM
(puc. 108). Ecm Goxopule CTOpOHBI
PaBHB!, TPANCONSA HAZLIBAETCH PABHO- Pxc. 108

Soumoil.

99. Cgoficrso cpepnmeili maunn Tpanenma. IIpamas, coemuna-
0Iman cepefmubt GOKOBRIX CTOPOH Tpallelud, Ha3uIBaerca ee cpeaneit
smnwelt. Jlanna ata ofnazaer cneayiomAM CBORCTBOM.

Teopema. Cpedusa aunus (EF, pac. 109) mpaneuuu na-
POARCADHG OCHOGOHUAM U DA6HE UT nosycymame. Yepes Touxn

B C 4 M N B
D
E
/ F
4 D ¢ c

Puc. 109 Puc. 110

B n F nposeaem npamymw g0 nepecedesns ¢ NPOIOEKEHHEM CTOPOHBI
AD B nexotopoit Touke O, Torna nmomywum apa Tpeyransumxa: BCF
g DFQG, xoropeie paBHL, Tak kax y mmx: CF = FD (mo ycnopuio),
£LBFC = £DFG (xax yram seprukansane) U ZBOF = /FDG (kak
VIl HAKPECT JICKAIHE NpPH NApaUreNbHbIX NpaMbIX). M3 paseHCTBa
TpeyronbEakoe crexyer: BF = FG u BC = DG. Tenepr BuguM, 4TO
B Tpeyromsurke ABG npamas EF coeguHseT cepefpHE ABYX CTOPOH;

smawmr (§97), EFJ|AG u EF = %(AD+DG‘), yruvx crosaus, EFJ|AD
u BF = 2(AD + BC).
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100. 3Japavya. Janwwii ompesox npasot (AB, puc. 110) pasde-
AuUmb %G dannoe wucao paeuns vacmetl (Hanpamep, Ha 3).

H3 xonna A nposoanm npamywo AC, obpasyomyio ¢ AB Kaxoi-aubyap
yrom; orkaanbipaeM Ha AC oT TOYKH A TPH HPOHIBOGILEOH BeSHYHHEL
H pasHuIe Mexay cobofi orpeska: AD, DE u EF; Touxy F coemunsnem
¢ B; uaxonen, u3 E u D npopopam npsmeie EN u DM, napainensuute
FB. Torpa orpe3ok AP, no ZoKa3aHHOMY, Pa3feHTCA B Todrkax M u N
H8 TPH PABHEIC YaCTH.

3agawm HA OCTPOCHEE

101. Merox mapanienbEOrO DepeHecemmd. Ha npuMenennsn
CBOfiCTB mapaanenorpaMMa OCHOBan OCOOBIH npueM pemieHHA 3aad Ha
NIOCTPOEHNe, W3BECTHLLE NOA HA3BAHAEM METOMA NAPA/LICABHOTO TIepeHe-
ceHns. Ero CymHOCTb Jy4uie BCEro BLIACHHTD H4 NPUMEDE.

3axaua. Jocmpoums semupesyzoavnux ABCD (puc. 111), snax
6ce e20 cmoponn u ompesow EF, coedunmouuti cepeduns npomueono-
ADICHWT COPOX.

Yrobni cOm3UTE Mex Ay cobolt JanHble AUHRE, IEPeHECeM NAPAJLICITh-
Ho caMuM cebe croponst AD u BC 8 nonoxemns EDy u EC,. Torna
cropora DDy Gynmer pasna m mapaanencHa AE, a cropona CC; pasna
& napannentus BE, no 1ak kak AE = BE, v DD, = CCy » DD,||CC,.
Beneacrere sroro tpeyromsamxku DDWF u CCIF 6yayr paeamt (Tax
Kak y mmx: DDy = CCy, DF = FC u LD\ DF = LFCC(}), 3naamr,
LIWFD = LCFC, u notomy nueua Dy FCy pomxea 6HTh npaAMas,
T.e. durypa ED,FC) oxakercs Tpe-
yroapHukoM. B aTom Tpeyrompamnke Hs-
BeCcTHH jApe cropousl (ED; = AD u
EC, = BC) nueapana EF, nposesennan
k Tperbeil cropone. Ilo athM nasHbBIM Aer-
KO NOCTPONTD TpeyronbHuk ED)Cy (ecnu
Ha NPOAOIKEeHNH MezuaHl EF 33 Touxy
F oTnoxnam oTpeaok, paBubili EF, B no-
Ny4eHHYI0 TO4KY coenuumM ¢ Dy u Gy, 0 D P
NOAYYHM MAPALNEACTPAMM, ¥ KOTOPOro Puc. 111
H3BECTHBI CTODOHB! H ONHA JAEATOHAND).

Hatina AED,Cy, crpoum 3aTeM Tpe-
yromvuugy D1 DF u C1CF, a 3arem 1 Bech wernpexyronssax ABCD,

HpenocrasnsgeM caMAM YHAMMCA C TIOMOIGBLIO STOTO METOAA PEIATH
CHeAYIOUHE 3aMATH:

E B

1. IlocTponTh Tpaneumio N0 ONHOMY €€ YIVIY, ABYM SHATOHANAM H Cpexneft
JIEHAN,
2. IocTponTs YeTHPeXyTrOALRAK OO TPEM CTOPOHAM &, b, ¢ H ABYM yrmam o
H §, IpHNeXalns K HIBECTEON CropoHe.

3. IocTponTs Tpamemme MO YeTHpeM JAHHKM ¢e CPOPOHAM.
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102. Meroa cammeTpum. CpoficTBa 0CeBON CHMMETPHA TaKKe
MOLYT OBITh HCHONB3OBAMEI NPK PeIEHHR 3834 Ha nocTpoenue. Haorna
HCKOMBEIH TPHEM IOCTPOGHUSA JIETKO ODHAPYXKHBALTCR, GCAM TIGpErHeM
YACTh YEPTEXA BOKPYT HEKOTOPOH mpaMol Tak, 9706k 9Ta JacTh 3aHSIA
CHMMETPHYHOE NOJIOXKEHAE NO APYTYIO cTOpoRry or 3Tod npamot. IIpiee-
JeM npuMep.

3axaqa Hanpamoti AB (puc. 112) satimu mouxy T, vmobu cymma
e¢ pacemoanutl om dannwz movex M u N 6ao Hatumenbwas.

Ecim, nmepernyB geprexk BOKpyr
AB, npuseseM Touky M B CHMMeT- N,

PUIHOE OTHOCHTENbHO AB nonoxenne M

M, 70 paccrosHne Toyku M or Kakoli

YIOAHO TOMKE npAmoil AB pasHo pac-

CTOAHHIO TOUKU M) oT TOH Xe ToukH

npamoti AB. Ilosromy cymmmr Mz+ B
+zN, Mz + 2N ... pasan cooTrer- LT
creeAHO cymMam Mz + N, Mz, +

+z; N .. .; HO H3 NOCNeIHNX CYMM Hau-

Mensmadg Gyaer Ta, npu Koropoit an-

pua Mz N — npamaa. Orciona craso- M,

BHTCH ACHSIM mpHEM NOCTPOSHHA. Pue. 112

To Ke caMog NMOCTPOEHHE Delmaer
B APYTYIO 3a484y: HA NpsMoll AB HANTH Takyo TOUKY &, 9T00L! NpamMble
zM m N, npoBeaeHHbIe OT Bee K JaHHbIM TouKaMm M u N, cocTaBmann
¢ AB papHsie yruml,

MpenocTasnaeM yyampMcs pemaTh METOIOM CHMMETPHN CAEIYIOIHEe
3aJANH:

1. IlocTpoRTE DO YETHPEM CTOPUHAM YeThpexyromsEnk ABCD, snana, wro
ero guarosane AC nenyr yroua e momosaM.

2. Ha opamoyroassoM Sprsapae Jaso monomenue Jsyx mapos A u B, B
KAKOM MANPABIEHHM HAAC TONKHYTH Wap A, IT60H 0H, OTPAIMBINNUCE NOCNGIO-
BaTeJILHO OT BCeX HerThipex GoproB, yaapma 3aTeM map B?

3. Jam yron ¥ BHYTpH Hero Touka. [locTponTh TPEYTOMBHUK HAUMEHBIDErD
neprsMerpa, Taxol, wTobs 0ZHA ero BEpIWEHA JIeXKANa B AaHHON To4uKe, A Ape
APYyrue Ha CTOPOHAX yIia.

YOPAXKHERHRA

Joxa3zares TeopeMu

1. CoenpumE NOCIENOPATENLHO CEPENUHK CTOPOH KAKOTC-Rubynp uyeTsipex-
YrOJALHHUKA, OONYSHM NAPAJLTENIOr PAMM.

2. B npEMOyrobHOM TPeYTOABHAKE MEAHAHA, IPOBGHESHHAT K THIOTEHY3E,
DPaBHA ¢ HONOBHHE,

Y kazanue ChnelyeT NPOsoKUTE MSOUAHY Ha PAcCTOSHHUE, DABHOe ee
AJHEE.
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3. ObpaTHo: ecnM MeguAHA PABHA OOJOBUHE CTOPONEL, K KOTOpO#t oHa mpo-
BEEEHA, TO TPEYTONBHMK NPAMOYCOIBHENR.

4. B upAMOyroibHOM TPEYPOJLHNKE MEOMAHA M BHCOTA, NPUBSICHHHE
K CHIIOTEHY3¢, 00pasyioT yroM, PABHELT PA3HOCTH OCTPHIX YIVIOE TReYTONBHAKA,

¥ xazarne Cu. zamauy 2.

5. B AABC buccextpaca yrima A scrpedaer cropony BC B touxe D;
npAMain, mposenenras u3 D mapaanensio CA, perpedaer AB p touke F;
npAMad, npoeeseHHas n3 E mapannensre BC, serpeuaer AC B F. Nokazars,
aro EA = FC.

6. ByTpH ZasHHOTO YTIa SIOCTPOEH APYTOfl yTOM, CTOPOHN KOTOPOro napan-
JERLHE CTOPOHAM RAHHOIO H PABHC OTCTOAT OoT HEX. JoKa3aTh, aro GHCCERTpH-
Ca [IOCTPOCHHOrO YTAA JIexnT Ha GACCeKTPHCe ZAHHOTO YIJIa.

7. Beakas npaMad, COSIMETIONAR KAKYIO-HROYAb TOUKY HMACHErO OCHOBa-
HUA TPANENMH ¢ KAKO#-HAGyAb TOUKON BEpXHEr0 OCHOBAHEA, AeawTcs cpenpefi
JIHHEA IOMOTEaM.

8. B TpeyromuHke 4epes TOYKY nepecedeHHA GHCCEKTPHC YIIOB, OPRJIEHA-
BHMX K OCHOBAHUIO, POBEIEHA MPAMAR HAPaAJIieNbHRo ocHoBanmw. Jokasars, wro
OTPe30K npaMoll, 3AKTIOYEHHLUT MexXAY GOKOBEHIMH CTODOHAMH TPEYIOIBHUKA,
PABEH CYyMMe OTPE3KOB HOKOBHIX CPOPOH, CIMTAS MX OT OCHOBAHHE.

9. Yepes nepIrnHE YI0B TPEYTOILHIKS IPOBENEHE IPAMEIE, TAPA/LNGALHBIS
MPOTEBONOACKHEIN cToponaM. Jlokasars, 4o o5pasoBaRANIl HME TPEYTONLHRK
COCTABJIEH W3 YETHPEX TPeYTOMLEHKOB, PABHEX AAHHOMY, B YTO KaXAAd CTOPO-
HA €10 p ABA pasa Gasree COOTBETCTBYOMEN CTOPOHR! JAHHOIO TPEYIOILAMKA,

10. B paprobenpeHyoM TPeyroALEHKE CyMMa paccToaHull xaknolf TOYKH
OCHOBaHHE 0T GOKOBHX CTODOH €CTh BE/HYMHA DOCTOAHEAS, A HMEHHEO: OHA
PaBHA BRICOTE, ONMYLXeHHO Ha GOEOBYIO CTOPOHY.

11. Kak HIMeHATCH 3T3 TEOpeMa, eC/TH B3ATS TOUKY HA HPOJOGKEHHH OCHO-
paHRs?

12. B paPHOCTOpOHHEM TPEYTONLHMKE CyMMa PACCTOAHMA BCakofi TOYEM,
BRETCR BHYTPH ITOTO TPEYTONBANKA, A0 CTOPOH €r0 £0Th BeJINaHNa, NOCTOSHAAA,
PABHAS BHCOTE TPEYTOILHUKS.

13. Beaxuit DapansenorpaMs, ¥ KOTOPOrO JUATOHANH PABHE, eCTh IPEMO-

HUK. .

14. Beaxuft papawrenorpaMM, ¥ KOTOPOTO AMATOHANH B38MMHO DEDIEHIH-
KYNRPHEL, €CTh pOME.

16. Besxuil mapa/mrenorpaMM, ¥ KOTOPOr0 JHATOHAIE JETHT Yro/ MOEOIaM,
ecTh poMG.

16. 13 TouKH nepecedenus Aparonazedl pomta OOymMERH NePNeREHEYIAPH
Ha cropoBn poMGa. JIDES3aTh, YTO OCHOBAHEA STHX NEPREHIMKYAAPOB CYTH
BEPUIHHH NPIMOYTO/LHAKA.

Yraszanmme Cwm. 3agaay 13

17. BuccexkTpuce yraiob NpAMOYrORbHMKA CBOHM HepecedeHmer obpasyior
KBAIPAT.

18. lycrs A', B', C' 8 D’ Gyays cepeguuuw cropon CD, DA, AB a BC
xsaapara. Jlokasars, wro orpeaxn AA', CC', DD’ m BB’ ofipaaywor cBOMM
nepeceeHueM KBAAPAT, CTOPOHA KOTOPOrO PaBHa, % KaKA0r0 U3 3THX OTPEIKOB.
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19. Jan xmaapar ABCD. Ha croposax €ro oTnoKeHH pabBHbie dacTH
AAy, BBy, CCy n DDy, Towxn A), By, Ci, Dt coenpnennt DOCNEROBATENBHO
npasuimy. Howaszars, uro A, B1C1D; ects kpanpat.

20. Ecau cepeAMHB CTOPOH KAKOrD YTOAHOG METHPEXYTONLHAKAE BIATH 34
BePIIMHL HOBOI0 YETHPEXYTONGHHKA, TO LDOCNCHEHN eCcTh INADAJLIeIOTDAMM.
OnpegennTs, OpR KaKuX YCIOBMSX STOT Oapaitenorpamm Oyzer: 1) mpsmo-
YTOMBHHKOM, 2} pomBou, 3) xeagpaToM.

Hafita reoMerpraeckue MecCTa

21. CepeauH BCeX OTPe3K0B, OPOBEACHHBIX M3 ARKHON TOUKK K PAIIHIHLIM
TOIEAM AanHol npAMof. '

22. Touek, paBHO OTCTOSIIEX OT ABYX MAPAJUISNEHEIX MPIMELX.

23. Bepmunu TpeyroNbHEKOE, HMEIORIEX 05Iee OCHOBANNE H PABHEIE BLICO-
THL.

3aKa4YH HA DOCTPOEGHEE

24. NeEl AEa yTIA TpeyrJILHHKA; MOCTPOMTE TPETHIL.

25. Jan ocTphifi YoM NPSMOYTONBHONO TPEYPOILHHKA; HOCTPOMTHL ApYToil
OCTphifl yroo. ’

26. TIposecTr npAMY0, DAPAIEALEYIO SAHRON npaMoll B HAXOAALLYIOCH OT
Hee Ha JAHHOM pacCTOSHIMH.

27. Pa3gennTe NOMONamM yror, BEPIIEEA KOTOPOIO HE SIOMEAETCE HA Yepre-
xe,

28. Yepes DaHAYI0 TOYRY OPOBECTH NPAMYH N0 JAHHEIM YIOM X JRHHOM
npamMols.

29. Jauw: mee npavue XY u X'Y' u 1ouxa P; nposectn wepes sty Touxy
TaKYIo CeKYUiy10, YTOOH TaCTh e, 3AKTOUCHHAS MEHKAY FAHHBIMH NpPIMBIMY,
Jemmaacs Toukolt P nononaw.

30. Yepes mamwylo TOYKY HPOBECTH DPIMYI TAX, YTo0H OTpeiox ee, 3a-
KIOYeRHLH Mexny ABYM:A JAHHNMM ITADALNEALHEIMK NPAMKIMH, DABHAJCS
TAHHOMY OTPE3KY.

31. Mexcny cropoHaMH AAHROTD OCTPOTO YIVIA TIOMECTHTL OTPE30K OarHO
AMHHEE Tax, 9Tobu 0A 6K NepneHAuKyJISped K OXHONA CTOPOHE Yria.

32. Mexny cTOpoHAMH JAHIOLO YA NOMECTHTE OTPEI0K OPAMON JAHHOR
AJTHHE! TAPALICALHO 3aA3HH0N npaMoli, mepeceksomedt ofie CTOPOMEL ZAHEOrO
yria., .

33. Mexny cTOpPOHAMH ARHHOFO YrNA NOMECTHTE OTPEIOK JAMHOH JUTHHLI
TAK, IT00K OB OTCEXAN OT CTOPOH YIla PABHBIE OTPE3KH,

34. IlocTponTs HpAMOYroAbHLL TPEYTONBHMK IO ZAHHEIM: OCTPOMY YIAay
N OPOTHBONEKAMEMY KATETY.

35. IlocTpoRTh TPEYTONLHHEK O ABYM YTIAGM ¥ CTOPORE, NeKallel npoTus
OJHOTC B3 HHX.

36. ITocrpours paBnHOGeApPeHAN Y TPEYTOABHHK 10 YrNy HpH BepuIHile
H OCHOBAHHIO.
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37. To e — mo yray npm ocrOBAHMM W BHCOTe, OmymeHEol HA GOKOBYID
CTOPOHY.

39. To ke — no Goxosolt CTOPUEE U BHCOTE, ONyMeHHOH HA Hee.

39. IlocTporTs paBHOCTOPOHHHN TPEYTOIILHAK [I0 €TC BHCOTE.

40. PaspgenuT: gpaMof yrod $1a TPH PaBHBE 4ACTH (ADYTHMM CITOBAMU,
HOCTPONTS yrod, pasandt Yy = 30°.

41. IlocTponTs TPeyTrOILEHK N0 OCHOBAHMIO, BEICOTE B GOKOBOS CTOPOHE.

42. To e — o OCHOBAHMID, BHCOTE B YI/Y HPHE OCHOBAHHMN.

43. To xe — 110 yIvry W ABYM BHICOTAM, ONYINEEHEIM K3 CTOPOBE! $TOCO YTVIA.

44. To ®e — 10 cTOpoRe, CYMMe ZBYX APYTHX CTOPOH M BEICOTE, ONYMEHHOMH
HA OZHY K3 3THX CTODPOH.

45. To xe — no BricOTe, NEPHMETPY H YTAY NPH OCHOBAHMN.

46. IIporecTH B TpeyronbaMKe HPAMYIo, TADAIEBHYIO OCHOBAHMIO, TAK,
9TO0N OTPE30K, SAKMOYCHHEN Mex Ty GOKOBEIMI CTODOHAMH, GBI PABEH CyMME
OTpeskon (OKOBEIX CTOPOMH, CYATAS OT OCHOBAHAM.

47. IIoCTPORTE MEOTOYTONBRAK, PABHEIN JANHOMY.

Yxazaane Juaromamamu pasdHsaior JapHKi MHOTOYTONBHAK HA Tpe-
YTONBHEKA.

48. IlocTpONTH YeTHPEXYrOAbHMK NG TPEM €r0 YIJaM H JIBYM CTO-
POHAM, 06pasymuM YeTEepTHE yrou,

¥ ka3 anue Hano palite gernepraeit yrom.

49. To xe — no TpeM CTOPOHAM H JBYM ARATCHAIAM.

50. IocrporTe NapaAAEenNOrPAMM [O ABYM HEPaBHEM CTODOHAM
¥ OfHOl QHArOHAIH.

51. To 7e — no cTOpoOHe B JABYM ARAMOHANAM,

62. To xe — no gBYM AMATOHANAM M YIIY MEXKRXY HUMH.

53, To e — [0 CCHOBAHH, BLICOTE M AHATOHANE,

54. TlocTporTs NPAMOYroNbHEK IO JUATOHAIE M YAy MEXAY RUA-
FOHATTMM.

55. Mocrporrs p o M 6 N0 cropose ¥ KAATCHAMNA.

56. To e — N0 ABYM AWATOHAIAM.

57. To %e — no BHICOTE M AUATOHAMH.

58, To e -~ no yray n AEaronann, OPOXCASIIEH Uepes ITOT YIOmL

59. To xe ~— Do AMATOEAIN K EPOTHBVISKAMEMY YTIIY.

60. To we — no cynme aparoranedt n yray; 0GpazoBalBOMY JUATOBATLE CO
CTOpOBOMA.

61. Iloctpouts xBa AP aT 0O AaHNHOK NAANCHATH.

62. Mocrports Tpan el 0 I0 OCHOBANIMIO, NPIISKAMEMY K HeMy yroy
H EBYM HEOADA/ICALEMM CTOPOHaM (Moryr GHTH JBa pemeHMg, OJHO B HA
OJHOTO).

63. To ke — nmo passocrr ochoBamull, HBYM GOKCBLM CTOpONAM B OFHON
JAEATOHAIM.

64. To e — 110 9ersipeM cTOpoHaM (BCETAA JH 33894 BOIMOKHAT).

65. To e — 10 oCHOPANMIO, BHCOTE H JABYM JAMATOHAIAM (YCIOBHE BO3MOXK-~
HOCTH).

66. To xe — m0 HBYM OCHOPAHMAM W ABYM AMATOHAMIM (YCHOBEE BOIMOM-
67. IlocTpoure KB a K P 4T 0O CYMMe CTOPOHM C JHAFOHANLI),

68. To ke — N0 PasKOCTH HHATOHAMM B CTOPOHKL.
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69. IlocTpouTs DAPANNLAOT P AMM N0 SBYM ZHArOHAIEM M BRICOTE.

70. To xe — 1o cYOpoORe, cCyMMe AUAroHAAeR M yIAy MeXxay HHMH.

71. TioeTpoHuTh TPEYTONbEHK N0 ABYM CTOPOHAM H MeZUAHE, MPOBERECHHOH K
TpeThell CTOpOHE.

T2. To me — N0 OCHOBAHHIO, BHICOTE H MEeNHANHE, MpobeaeHHoM x Goxosolt
cropoue.

73. HocTpouth APAMOYT 0N b HH i TPEYrOARAHK IO THIOOTEHY3E # CYyM-
Me KRTETOB (MCCIEN0BATS).

74. To e — [0 TUNOTEHY3E M PA3HOCTH KATETOB.

75. Janu ape TouxE A B B, pacnoncxkerAAnie 0o OAHY CTOPOHY OT JaHHOH
mpamoli XY, Pacnonoxers na aToit npamoit orpesok MN pannoi anmew | Tak,
qrofnt Aomanag AM + MN + NB Gpna sapmMenninedt gnyHel.

VYxazauue IIpefmsamm Touky B x Touke A, fsmras ee 1o mpamoit,
napamnemsofi XY, Ha paccrosume, paroe MN.



I'nasa I

OKPYXKHOCTD

1. $OPMA N ITOJIOKEHHE OKPYXXHOCTH

103. lpensaprnTensHoe 3aMevanue OugesHgno, 4T0
vepes oMy To4UKY (A, pac. 113) MOXKHO MPOBECTHA CKONBKO YIOAHO OKPYK-
HocTell: ueHTPH! BX MoxHO 6pars npomasoneHo. Yepez mee rouxx (A
4 B, puc. 114) ToxXe MOKHO NPOBECTH CKOABKO yTOFHO OKpYXKHocTel,
HO UEHTPHI MX HeNB3A OPATh NPOH3BOJILEC, TAK KAaK TOYKH, ONUHAKOBO
YJAANEHHbIEe 0T JBYX ToyeK A U B, BOMKHLI NexaTh HA MePREHIRKYAADE,
TPOBEACHHOM K OTPe3Ky AB, uepes ero cepenury (§ 58).

ITocMoTpHM Temepb, MOXKHO A UPOBECTH OKPYKHOCTh 4€pe3 TPH
TOMKN.

104, Teopewma. Jepes TPH TOUKH, He JieXKallile HA ONHON
NPAMOii, MOMXHO IPOBECTH OKPY>XHOCTb M IPHTOM TOJBKO OHY.

Yepes tpr Touku A, B, C (puc. 115), He ne-

HGAIIUe Ha OUHOH NpAMON (ApyruMu CoBaMH,

vepez pepiinksl A ABC), Toauko Torna Mox-

HO HPOBECTH OKPYKHOCTb, €CTM CYIIECTBYET

\ TaKaa yeTeepras To4Ka O, KOTOpaA OXHHA-

- \._ KOBO ynaneHa oT Touek A, B u C. Hoxaxen,
YTO TAKAS TOYKA CYUIECTBYET H MPUTOM TONL-

Ko omha. Has aToro npHMex BO BHAMaHHE,

YTO BCAKAH TOYKA, OJBHAKOBO YIAJICHHAA OT

TOYeK 4 u B, 301XKHA JeXATL HA TEpHeH-
Aukynsape M N, npoBegensoM k ctopone AB
uepes ee cepenuhy (§ 58): TOUHO TaK xe BCs-
Kaf TOYKA, OMUHAKOBO YIZAJEHHAR 0T TOYEK
B u C. nomxHa ae:kaTh Ha nepnengurynape
PQ), npopeaensom k cropone BC vepes ee
cepeHHy. 3HAYKT, €CIM CYINECTBYeT TOYKA,

Pue. 113
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OFHHAKOBO yAaNeHHas oT TpeX Touek A, B v C, T0 oHa AOKHA JeXATH
OnHOBpeMeHHO B Ha M N, i na P, 4T0 BO3MOKHO TONHKO TOTAA, KOTIA
OH3, COBN3JaeT ¢ TOUKOH NMepeceueHra ITHX ABYX npsambix. Ilpsuee MN
4 P} Bcerna mepecexaloTed, TAK KaK OHH NEPNeHAMKYIAPHB! K nepece-
kaouaMcs npameiv AB u BC (§78). Touka O ux nepeceuenus u 6yaer
TOYKO, OIHHAKOBO yjanerHoll or A, or B i or (' 30aMuT, €CIM IpYMeM
ITY TOYKY 3a UEHTD, & 33 Paspyc s8o3bMeM oTpedck OA (wsm OB, uan
0C), 10 oXpy:KHOCTL npolizeT Yepes Toukn A, B n C. Tak xax npsmue
MN u P} MoryT nepecedbcs TOABKO B OOHMOH TOYKE, TO LGHTpP Takofk
OXPYIKHOCTH MOXKeT OBITE TONBKO ONUH, H AJIHHA €€ PAJMyca MOXKeT GbITh
TONLKO OAHA; 3HAYAT, HCKOMAA OKPYKHOCTh — €NHHCTBEHHAA.

Puc, 114 Pne. 115

Jameyanue Ecmu6utpn Toukn 4, B & C (puc. 115) sexanst Aa
onmofi npaMolt, To nepneraukynApet MN n PQ 6suip 66 napamnenbHsr
M, 3HaYHT, He MOoran Oul mepecewbea. CleZ0BATENLHO, HEPE3 TPH TOYKH,
JAekallie Ha OmHON NpAMON, HeJk3d NPOBECTH
OKPY>KHOCTH.

Caexcreue Touxka O (puc. 115), naxonsce
Ha OAUHAKOBOM paccrostul or A u or C, AomKHa
TAKKE MEXATbH HA neprneHAuKynape RS, mpoee- o
AenHOM Kk cropowe AC uepez ee cepeguny. Ta- K
KHM O0pa3oM: mpt nepnenduxyaips k¥ cmoponasm C D
MPEY20ADHUKE, NPOCCOCHHNE Yepes UT cepedunm,
nepecexatomes 6 oonod mosxe.

105. Teopewma. Juamemp (AB, puc. 116),
nepnexduryasprunti x xopde (CD), deaum
amy xopdy u obe cmiAzucaemue 210 dyzu nonosam.

Tleperuem ueprex no nuamerpy AB Tax, wrobml ero seBasa yacTs ynana
Ha npaeyw. Toraa nesas noMyoKpy»KHOCTh COBMECTHTCA ¢ Npasol nauy-
OKpY>XHOCTBIO, M nepnesmukyasp KC notaer no XK D. H3 avoro caenyer,

Puc.B 118
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uro Touka €, npeacrasnfAoman cobelt nepeceveHue NONYOKPYKEOCTH
¢ KC, ynaner ua D; nosromy CK = KD;~ BC =~ BD;~ AC =~ AD.

108. O6b6parune Teopemsl 1. Juamemp (AB), npose-
Oennniti uepes cepeduny wopdw (CD), nepnendusyassapen s amoii
xopde u deaum dyey, cmRzusaeMmpO €10, nonoaam (puc. 116).

2. Zuamemp (AB), nposedennniil wepes cepeduny dyzu (CBD),
nepnenduryasper x xopde, cmazusarwiieli smy dy2y, u deaum
€€ NONoAGA. ;

O6a 3T npeayIOKeHUa IErkO AOKA3BIBAKITCA OT RPOTHBHOTO.

107. Teopema. HAyeu (AC u BD, puc. 117), saxmouensivie
wmedcdy napaaneasiuimy ropdesmt (AB uw CD), paerw.

flepernem weprex no auamerpy EFLAB. Torna Ha ocHoBanmE npe-
Hpiyinelt TeopeMbl MOXKHO YTBEPXKIATD, ¥TO TOUKa A ymazer B B, Touka
C ynaner 8 D n, cnegosarenno, xyra AC coBumecrarcs ¢ ayroit BD, r.e.
9TH AYI'H PABHEL

108. 3 a g a % u. 1) Pazdeaums dawsyo dyey (AB, puc. 118) nonoass.

Coeannne Konpt ayru xopaoit AB, onycka- F
€M H3 Hee NEPNEHIUKYAAD W3 IEHTPR H Mpo-

J0J2KaeM ero 0 nepecededms ¢ ayroit. Ho ao- C/— \ D

KA33HHOMY B npeawinywel Teopeme, xyra AB
Pa3AeNATca STUM OepPUeHIUKYASpOM TONONAM.
Ecnwt e ueHTp He U3BECTEH, TOTAA K Xxopie 0
AB cneyeT HpOBeCTH NEPUEHAHKYNAD 4Yepes ee

CepeguHy, A B
2) Haiimu uyenmp danncii oxpyocrocmy \/
(puc. 119).

B3as va maneoit OKpy:KHOCTH Kax#He-HEOY b
Tpu Tourku A, B u C, nposoaar yepes Hux jpe Pac. 117
Xopawl, Ranpumep AB g CB, u yepes cepexuubl
3THX XOpE NPOBOAAT XK HHM lepneBANKynapsl MN u PQ. WUckomedi

C

A )
-\

Puc. 118 Puc. 119

'V

meHTp, GysyuH omwnaxoso yzaneH ot 4, B u €, nomken sexare u ua
MN wn ua PQ); cnepoBaTensHo, OH HAXOAUTCA B MEPECEYEHHM ITHX
NEPNEHINKYAAPOB, T. &. B Touke (.
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2. 3ABHCHUMOCTb MEXKJY OYTAMUY, XOPOJAMM
¥ PACCTOSSHMSMM XOPJ OT IEHTPA

109. Teopemsl B 0dnos xpyze uau @ posHLIT Kpyzax:

1) ecau dyzu pasuts, MO CMAUGGIOULUE UL TOPIKE PAGHH
u 0dunaKoe0 YdaseHu oM HEHMPS,

2) ecau dee dyezuy, MexvUIUE NOAYOKPYICHOCMNU, He DIGHU,
mo Héaviuas uz UL cmsazusaemes foavuwett xopdoi u ua obeux
zopd Gdavuian Pacnosocena Sauice K uerwmpy.

1) Itycrs ayra AB pasna gyre C'D (puc. 120), Tpebyercs aoka3aTh,
910 x0pabl AB n CD pasubl, a TakkKe paBHbl nepnesaukyaapst OF u OF,
ONYIOEHHKIE M3 REHTPA HA XOP/BL

[Noepuem cexrop OAB sokpyr nenrpa § B HATPABACHAH, YKAZAHHOM
CTPenKOH, Ha CTONEKS, uTobH paguyc OB cosnax ¢ OC. Torga ayra BA
nofiger no ayre CD u BCAEACTBUE HX PABEHCTBA ITH JYTH COBMECTSTCA.
3naunr, xopna AB coBmecturca ¢ xopmo#t CD u nepnenpukyasp OF
cosnazeT ¢ OF (u3 onHOM TOYKA MOXHO OOYCTHUTHL HA MPAMYIO TONBKO
OIMA NepneHauKynap), T.e. AB=CD n OE =0OF,

2) Hycre ayra AB (puc. 121) mensine myru CD, w npuroM ofie
JYTH MeHBIE NIOMYOKPYXKHEOCTH; TpelyeTcd AOKasarh, 910 xopaa AB
MenbInte xopast CD, a nepneazuxynsp OF Gonsime nepuenpaxynapa OF,
OrnoxaM Ba Ayre

CD nyry CK, pas-
oy AB, u npope- T F N D

AeM BCTIOMOTATeNb- Y,
Hyio xopay CK, ko- 4
TOpad, IO JAOKA3AH-
HOMY, paBHa XOp- v
e AB u omunaxo-
B0 ¢ Hell yaanena
B

OT HEHTPA. ¥ Tpe-
yromsuukoe COD u
COK pnpe cropons
OTHOrO PABHBLI IBYM
CTOpoHaM Apyroro (KaK pamsychbl), 8 YrIbl, 3AKAOUEHHAIE MEXKAY STHMH
CTOPOMAMH, He PaBHbI; B 3TOM Cllyvae, Kak Mul 3Haem (§52), nporus
Gonpmero m3 yrnos, T.e. ZCOD, momxua nexars Gonbmast CToOpoHa;
spaynr, CD > CK, u noromy CD > AB,

Jna noxazarenscrea Toro, yro OF > OF, nposesem OL LCK u npu-
MeM BO BHHMAaRHe, WTO, O JokasanHomy, OF = OL; enenosatensho, naM
JpctaToyHo cpapHuTk OF ¢ OL. B npamoyromsnaom tpeyronvaeke OFM
(nOKpRITOM Ha YepTexKe MTPHXAME) rHnoTenysa OM Gombme karera OF;
g0 OL > OM; 3nauur, u negasto OL > OF, u noromy OE > OF.

Teopema, AOKA3AHHAS HAMH AJI ONHOLO KPYra, OCTAeTCA BEpHOM
H Ojis paBHB X KPYIOB, OTOMY 9TO TAKHE KPYTH OZMH OT APYroro
OTIHYAKOTCA TOMLKO TIOVIOKEHHEM.

Pnc. 120 Pnc. 121
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110, Oob6parnamwe TeopeMmn. Tak xak B npeamgymeMm na-
parpacde pacCMOTpEHH! BCEBO3MOXKHBIE B3AHMHO MCKNIOYAIOMIAE CIIy4aM
OTHOCHTE/ILHO CPABHHTENLHON BEHYRHLI ABYX JAYT OZROTO PATMYCA, BpuU-
4eM MOMYYRINCH B3AHMHAO WCKJIOHAIOMME BLIBOAL OTHOCHTENLHO CpAB-
HUTENLHON BEeMMNMHHBL XODA H PACCTOSHHA WX OT UeHTpa, T0 oOpaTHHE
ApeAIoXKeHNs AOMKHLE ObITL BEPHK, & MMEHHO:

B 00nom xpyze uau 8 paeHBT KpYy2GE:

1) paanvie zopdu 0duHAKOEO YOAREND: O YEXMPE U CIMA2YU~
8aI0T pasHME JYeH;

2) zbpdw, 0duraxoeo Yasentvie O UEHMPE, PASHY 4 CIIA-
2usaom pasHsie dyzu;

3) us deyx uepaervx TOPI GOALUWIGR BAUIICE X UEHMPY U CMK-
2usaem Goavwiho dyzy,

4) us deyx xopd, HeodUNAXOEO YIGAEHNMT OM UEHMPE, Ma,
romopas Oaudice x uexmpy, Goavswie u cmazucaem LoAvwYO
dyey.

STH NPeAOKEHHS AErKO HOKA3EIBAIOTCH OT
npoTreHero. Hanpumep, Ansa ZoKasaTenncrpa
MEPBOTO W3 HAX PAcCy>KO3eM Tak: eciu Onl

D  JaHHBIE XOpIbI CTATHBANM HepaBHbie AYTH, TO,

c ‘ COTTIACHO MpsMOfl TeopeMe, OHK GHLIM G B
VA PABHEL, 91O NPOTHBOPEYHT YCJAOBMIO; SHATHT,
A % PABHEIE XODALI AMLKHBI CTATHBATh PABHBIC JY-

v I'f; & eclA ZYCH paBHbL, TO, COMNTAcCHO NpaMoil

Puc. 122 TEOpEMe, CTArMBAIOIEE BX XOPAB OJHHAKORO
YAANEHLL OT DEHTPA.

111. Teopema. Juamemp ecmb raubosvwiak us ropd.

Ecnn coeammruM ¢ meaTpoM O KOHHE Kaxo#-AnCyme xopIpl, HE Nnpo-
xopamedt yepe3 HEHTp, Hanpumep XopzW AB (puc. 122), T0 nomyqmm
rpeyronbunk AOB, B KoTopoM onBa CTODOHA €CTh 3T XODAA, & Ape
Apyrae — paguychl. Ho B TpeyronbHMKe Kaxcaast CTOPOHA MEHEe CYMMBI
ABYX IpPYrux CTOPOH; CAEAOBATEALHO, XOpha AB Mesee CymMMul apyx
PAJIMYCOB, TOLA KaK BCaKmit quaMerp (D papen cymume ABYX paaycoB.
Snaunt, apamerp Oombme BCAKON XOPABI, HE NMPOXOARUIEH Yepe3 IIEHTP.
Ho 1aK kak AMaMeTp ecTh TOXe XOPAR, TO MOXKHO CKA3aTh, YTO AUAMETD
ecTh Hamboasmas N3 XopJ.

3. BBAIIMHOE PACHOOJAOXXEHHE HPHMOﬁ
H OKPYXHOCTH

112. Ilpamada H OKPY>KHOCTL MOTYT, OEBHIHO, HAXOINTHCA TOINBKO
B CJIGAYIOIIMX TPEX OTHOCHTENBHBIX DOMOMCEHHIX:

1} Paccmoanue (OC) yenmpa om npamoit (AB) (m.e. daung nep-

enduxyasps OC, onyuiennozo u3 yenmpa na npamyw) Goaviie paduyce
onpyolcuocmu (pnc 123). Toras rouka C npsmoli yJaieHa OT UEHTPA
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Gonbuie, ¥eM Ha pagMyc, H NOTOMY 4 [ 2
JIEJKHT BHe KpyTa. TaK XaK BCe OCTas-
Bble TOukK OpsMoft yaanesn or O
ewe Gonee, yeM Touxa ' (HarkmoHUBIE
JTHHHEE OEPNEEJRKYNApa), TO OHM
BCE JIGXKAT BHE KDYIrs; 3HAYNT, TOTIA
apAMAasA He HMEET HHKAKHX TOYeK, 06-

IAX ¢ OKPYAHOCTRIO. o
2) Paccmosnue (OC) yewmpa om

npamotl mernvwue paduyea. B sTom cny-

qae (puc. 124) touxa C nexnr BHy-

TP Kpyra, H TOLJ4, O4YE€BHIHO, NPpAMAA Prc. 123

€ OKDYXKHOCTBK) IIeDECERALTCA.

3) Paccmosnue (OC) yenmpa om npamoii paeno paduycy. Torza rouxa
C (puc. 125) npuBagAexuT B NpAMOM ¥ OKPYKHOCTH, BCE JKE OCTANBHBIC
TOUKH npaMoli, 6yaydu ypanens! or (O Gonee, yeM Touka C, ZeXaT BHE
KPyTa. JHA9MT, B 9TOM (JIY4AE OPAMAs U OKPYKHOCTh HMEIOT TONBKO OfHY
00mys0 TOUKy, HMEHRO Ty, KOTOPaA CAYXKET OCHOBAHHEM NePICHAMKYJs-
pa, ODYIEHHOI'O H3 LEHTPA HA MPAMYIO.

Taxkas npaMas, KOTOPAaR € OKPYXHOCTBI0 MMeeT TOXLKO OFHY obmyio
TOYKY, RA3EIBACTCH KACATEILHON K OKDYIKHOCTH; 00IIAA TOYKA Ha3HIBAET-
cA TodKolf xacaHuA.

113. OTHOCHTeABHO KACATEISHOH MBI HOKANEM cleaywmpe ABe
TeopeMEl (npamylo u obparuyio) (pac. 126):

1) ecau npamas {(MN) nepnenduxyaspra x paduycy (OA)
6 Konue e2o (A), Aeocatiem HA OXPYNCHOCTIU, THO OHA KUCGEMCR
oxpysicHocmiu, 1 obpatso (puc. 126).

Puc. 124 Puc, 128

2) ecniu NMpAMaf KACAETCA OKDYKHOCTH, TO PAJAHYC, IPOBEIeH-
HElll B TOYKy KacaHud, NepneHARKYAApEeH K Hel,

1) Touxa A, Kax KORED, PAIMYCa, JeXKAIIKE HA OKPYXKHOCTH, NPHHAT-
JNEJKHMT ITOH OKDYIKHOCTH; B TO K€ BpeM#A OHA MPHHAJJIERKHT U NpPAMOH
MN. 3uaunt, 3ta TOUKA ecTh O6mAs ¥ OKPYKHOCTE 7 npamoili. Bee xe
ocTansHble Touks nmpamofi M N, xkak B, C' u apyrue, ozcrosT or uenrpa O
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Jakme, deM Ha pagAyc (Tak xak orpeskn OB, 0C), ..., KAk HAKJIOHHbIE,
6ombme nepnerzukyaapa OA), ¥ MOTOMY OHH JeKAT BHe OKPYXKMOCTH.
Taxnm obpasom, y npamol MN ecrsh TOmbKO omna TouKa (A), obuias
€ OKXPYXHOCTBIO, M, 3RavRT, npamasd M N ecThb KacaTenbHas.

T QQ @"

Puc. 126 Puec. 127 Puc. 128

2) Ecnu M N xacaercs OKDY>XHOCTH B Touke A, T0 Bee OCTANBHEIE
TOYKH 3TOf NPAMO# AOIAKHBI NEXKATH BHE OKPY)KHOCTH: BCASACTEUE STOTO
orpesku OB, 0C,... Gonpite pagayca OA (Touxa O ecTh BEHTP OKPYX-
BocTH). 3HAYHT, ITOT PAAHYC €CTh HAM M e H b I K i M3 OTPE3KOB, COCAN-
EAoupx 709Ky O ¢ moGoft Toukolt npavot MN, u noromy OALMN.

114. Teopewma. Ecnu xacaTennHas napalLiesbHA Xopae, TO
TOYKA KACAHHS JEJAT AYrY, CTATHBAEMYIO XOpPHoii, nooaam.

IIyete npamaa AB xacaerca okpyxsoctd B Touke M (puc. 127)
4 napannensHa xopae CD; rpebyerca moxaszars, uro —CM = <MD,

ITpoBens yepes TOUKy KacaHuA guaMerp M E, 6ynem amers: EM L AR
u, cnefosarensuo, EM LCD; nostomy —CM = —MD.

115. 3axavya. [Jpocecmu xacamesvnyio x dannoidl oxpyxrcHocmu
O nopaaseavro dannot npasot AB (puc. 128).

Onyckaem na AB w3 nenrpa O meprenpuxynap OC H vyepes TOUKy
D, B KoTOpOl 3TOT NEPRERAKRKYNAP TEPECEKALTCA C OKPYXHOCTHIO, TPO-
soxuM EF||AB. Hckoman kacaressnas Gyaer EF. Jelictsurensno, Tak
xak OCLAB n EF||AB, r0o EF10D, a npauasd, nepnes\aKyAApHAA
K PAZHYCY B KOHIE €10, JEKANEM B3 OKPYKHOCTH, €CTh KACATEILHASA.

116. Coupmxenme gyrm c npamoli uam ¢ gpyroli gyroii. Ipu
BHIYEPYBBAHHM NPSAMEIX JUHKA M JYT OKPYKHOCTEH NPEHSATO MOBOPHT,
o710 npsmad AB (puc. 129) u ayra okpyxuocrn BC, cxopsmnecs » TOUKe
B, conpsaskeHbl, M B IT0H TOYKE OHE KACAIOTCH APYT APYra.

Jlse nyrn AB u BC {prc. 130), cxoasmpecs B Touke B, CONpmxKeHsl,
ec/u B 3T0# TOUKe MMeloT o0y Kacarensuyo DE,

Jina conpsxennn npsmok ¢ ayrofi meoGxonumo (§113), grobur uentp
OKpPY>KHOCTH, KOTOpO# ADHHAZJIQKHT AYra, HEXANA HA NMepneHjuKyiape
K npaAMoif, BOCCTABJIEBHOM H3 TOYKH COMNPSKEHMI,

Jns conpsaxenusa oguoli ayrm ¢ aApyro# ayro# Heobxommmo (§113),
9T00B HEHATPRI ABYX OKPYAHOCTEH, KOTOPHIM IPHHAJIIEKAT AYTH, JeXANH
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HA TIpaMofi, Tpoxonsne!l yepes TOYKY CONpAMeHUs N NePneHANKYNAPHOR
Kk obmell KacarenpHoit 3TMx Ayr. Conpsxenpe ABYX jmuHf (npaMof

D
A
B C 5
(4} ! o
A : (v C

Pnec. 129 Puc. 130

¢ Ayrof uwIm ABYX AYr) AenaeT Nepexoj ¢ OfHOl JMHMA Ha APYTYIO
DJABHBIM, €3 BEICTYNOB; OHO NPAaKTHKYETCA, HAIpPAMED, OPH yCTPolicTBe
3aKpYTNeHnll JXKeNe3HOROPOKARX KK TPaMBaliHeX oyTel.

4. BBAMMHOE PACITIOJIOKEHHWE JIBYX
OKPYXXHOCTENR

117. Qupegenenne Eciu ape OKPYXHOCTH HMET TOIBKO
0ZRy 00IY10 TOUYRY, TO TOBOPAT, YTO OHH KACAIOTCH; €CAH e ABE OKPYXK-
HOCTH MMeIOT Ape ofmie TO9KH, TO [OBOPAT, 9TO OHHK IEPECEKAIOTCS.

Tpex obmpx ToweK Ape HECANBAIOIEECH OKPYKHOCTH HMETh He MOTYT,
MOTOMY MTO B NPOTHBHOM CAY4ae 9Yepe3 TPy TOYKH MOKHO 6bu10 Gbl
MPOBECTH JBE PA3AHUHBIC OKPYIKHOCTH, 4TO Hepoamoxuo (§ 104).

Byaem BazpiBars JMHHEe! HEHTPOB GECKOREUHYIO NPAMYIO, IPOXORA-
Y10 Yepes NEATPH ZBYX OKpyXHOCTeH.

118. Teopewma. Ecau dee oxpyorcrocmu (puc. 131) umerom
obuypo mouxy (A), PACTIOAOINCENHYIO aNe AuRUY UEHMPOE, MO
OHU UMEIOM ewie U Fpy2yI0 oOuwYa Movry (A)), CUMMEMPUNHYIO
€ nepeotii OMHOCUMEALNO AUNUY YeHInpoe (1, CNeNOBATENLHO, TAKHE
OKDYXRHOCTH IEPECEKAIOTCH).

y A
- —— - e v e -
g
A4 4

Pue. 131
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JIuHHA UEHTpOB COAEpXKHT B cefe AmameTphl 0BeuMX OKpY)kHOCTeH
H 09TOMY AO/DKHA OEITh OChI0 cHMMeTpRH Beel hRTypH; noaToMy obmel
TOUKe A, Nexaniel BHE JMHHN LEHTPOB, AOIKHA COOTBETCTBOBATD CHM-
MeTpHuHas obman ToIKa A:, pacnonoxeHHad no APYTYio CTGPOHY OT OCH
CHMMeTpiH (Ha OfROM NMEPNEeHAAKYAZPE K JEHMM OEHTPOB M HA PABHOM
PACCTOSHHR OT Hee),

M

N
Pnc. 132 Puc. 133

Caencreue Obwas zopds (AA), prc. 131) dayr nepecexarowurcsn
OKPYIHCROCTRED TEPRERJUKYARDHA K AURUY YEHMPOS % GLAUCE €90 NONOAGM.

119. Teopewma. Ecau dae oxpyncrocmitt umeom obuypo
moma):y (A4} na aunuu ux yewmpos, mo onu xacaromes (puc. 132
u 133).

OxpyKHOCTE He MOTYT MMeTb Apyroff oflnelt TOYKH BHe JMHHUE LEH-
TPOB, IOTOMY 4YTO B NPOTHBHACM CJTY4€ OHY UMEIH GH eie TpeThio obmylo
TOYKY IO APYTYIC CTOPOHY OT JIHHHE LEHTPOB H, CJICAOBATENBH0, AOJLKHE
Oom 6u1 camuThbes. OHE He MOTYT MMeTh Apyro#t ofmeft TOMKE W Ha
JMEHHE DEHTPOB, TAK KaK, uMes HA 3Toll Auuup Ase oDlIAe TOUKH, O
JAOJOKHB! Guin Gb1 HMeTh M OBmYI0 XODAY, COSAMHSIOMYI) 3TH TOGKH.
Ho xopna, mpoxomsman epe3 meHTpHI, JOUDKHA GBITH AHAMETDOM; eCiK
e OKPYHKHOCTE HMeEIOT OOUME AHaMeTp, TO OHM CAHBAIOTCA B OFAY
OKPYIKHOCTD.

3 amedanue Kacanue AByx OKpy:KHOCTEl HAIBIBACTCA BHEITHEM,
©(JIH OKPY>KHOCTH PACnOnOXKeHEl 0aHa Bre apyro# (puc. 132), k sBHYTpeR-
HHM, €CIH OOHA H3 OKPYXKHOCTeH AexuT BHYTpH Apyrofi (puc. 133).

120. Teopewma (obparnaa npexsiaymeti). Ecau dee oxpyorc-
Hoemy xacaromen (B Touke A, puc. 132 u 133), mo mouxa xacarus
ACUHCUM HA AUHBYU UEHINPOS.

Touka A He MOMKeT NeKATL BHE JIMHHH NEHTPOB, OTOMY YTO B TPO-
TUBHOM CIYYae OKpPY)KHOCTH HMmenH Bul eme apyryio obmymo TOYKY, 9TO
IPOTABOPEYAT YCIOBHI0 TEOPEMET.

121. Cnepcrsue. Jee wacawitiecs oxpyscrocmu umerom ob-
WO KACAMERDHYIO & MONKE KACKYUA, TOTOMY 970, 6CITH NPOBENEM Yepes
TOYKY KacaHka npaMyio MN (puc. 132 n 133), mepaeHAMKYIApHYO
K paguycy OA, 10 313 npaMasn 6yneT Taxxke NepNeHAHKYNAPHA H K Paji-
yey OhA.
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d
-f’-—
o R

Pnc. 134 Puc. 135

122. PasamvHbie CIyvad B3aHMHOTO PACTIOVIOXKeHMsI ABYX OK-
pyimnocreli. Obozuaunm paguychl ABYX OKpy:xnocreh Gyksamut R n Ry
H PacCTOARNE MKy MX USHTpaMH Gykeolt d. PaccMOTpHM, KAKOB2 33BH-
CHMOCTE MEXKAY ITHMH BEIUMHHAMH B Da3JIHUHBIX CAYYARX BIAHMHOTO
PACTIONIOKERANA ABYX OKPYIKHOCTeH. DTHX Iy4aeE MOKHO YK338Th IATD,
a HMEHHO:

1) OKpyXHOCTH JNexaT OXHa BEe ApPyro#, He Ka-
casgcp (puc. 134); B 3TOM Ciyuae, ouyesuano, d > R+ R).

2) OKpy>XBOCTH HMeOT BHeMHE¢E kKacanme (puc. 135);
Torga d = R + R;, TAR K8X TOYKA KACAHHS JEXKHT HA, JHHUHA DEHTPOB.

3) Oxpyxuocrn nepecexatorca (prc. 131); roraad < B+
+P) # B 10 xe BpeMa d > R— Ry, noromy q9ro B AOAO,*) cropoua 00,
paBHan d, MEHBIIE CYMMEL, HO GONbAIe PASHOCTH JBYX JPYTHX CTOpOH,
papHUIX panuycam B H;.

4) OXpy>kHOCTM MMEIT BHYTpeHHee Kacarue (pmc. 133);
B 3TOM cny4ae d = R — Ry, 0oTOMy YTO TOUKA KACAHHS JIEXKHT HA JHHHH
TEeHTPOB.

5} OZHA OKPYXHOCTb NEXHAT BAYTPH Apyroit, He
Kacascs (pec. 136); To-
roa, osesngHo, d < R-—
—R;, 7 B 9aCTHOM Clyyae
d = 0, ¥orha oeaTpu obe-
HX OKPYXHOCTEH CIHBaKy’-
ca (Takme OKpy>XHOCTH Ha-
3NBAIOTCS KOHHEETPUYECKH-
MH}. v

3ameuaHne qa-

IEMCS NIpeIATAETA NpOBE. Prc. 136
PUTH OPaBHILHOCTD OO PATHH X OPeXNOKeHH N, a HMOHHO:

1) Bcaud > R+ Ry, mo oxpyscrocmu pacnoacocens odna ene dpyzot,
HE KGCARCH.

2) Bcau d = R+ Ry, mo oxpysicrocmu K60a10MER u36NHe.

3) Ecaud < R+ Ry, u 8 mo oce gpema d > R— Ry, mo oxpyoicrocmu
NEPECEXAOMCR.

*} Ha puc. 131 nposecT opsMile GA u O1 A,
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4} Ecau d = R ~ Ry, mo oxpyscHocmu KeCmIOMCR USHYMPU.

5) Ecau d < R — Ry, mo odna oxpydcrocme aexcum swympu dpyeod,
HE XACARCH.

Bce 3 npesnoxenus nerko AOKasHBAIOTCA OT MPOTHBHOTO.

5. BIIMCAHHEHE U HEKOTOPHIE JPYT'HE VIJVIHI.
IIOCTPOEHME KACATEJILHOM

123. Boncanupnt yroa. Yron, obpazoBaHHpIfl NBYMS XOPIAME,
HCXONAREMH H3 OAHON TOMUKH OXKPYIKHOCTH, HAZHIBALTCH BIMCAHHEIM
yriaoM. Takos, nanpamep, yron ABC (puc. 137).

B

Puc. 137 Pnc. 138

Q BOMCaHHOM yrfie DPHHATO 'OBOPHTDL, ITO OH ONMPAETCA HA ZYTY,
SAKIIOUEHHYI0 Mexkny ero cropomamu. Tax, yron ABC onmpaerea na
ayry AC.

124, Teopewma. Buucamnuit yron maMmepsercs noloBaHON
AYT'H, Ha KOTOPYIO OH ONUpaeTcs. DTy TEOpeMy HaI0 MOHHMATE Tak:
BIONCAHHLIE yron coAepKuT B cebe CTONLKC YrNOBBIX IPAZYCOB, MHHYT
H CeKYHH, CKOIbXO AYTOBHIX FPALYCOB, MAHYT M CEKYH} 3aKAIOMALTCA
B NOJIOBHEE JYTH, HA KOTODYIO OH ONEpPAaeTCs.

Iipn nokasaTenLCTBE TEOPEMBI DACCMOTPEM 0co00 TPH ciayvasn:

1) Iertp O (puc. 137) AexuT Ha ¢ TOpoHe Boucanuoro yraa ABC.
IIposena pagaye AQO, mpt nonyunM AAOB, B koropom OA = OB (kak
PaIHyCH), H, cleaosaTensio, ZABO = ZBAO. 1o OTHOWIEHHIO K ITOMY
TPeyroibaMKY yron AOC ecrb BHEmHHMA, NOITOMY OH DABEH CYMME YI/IOB
ABO u BAO u, 3nauur, pasen asym yrnam ABO; nosromy yron ABO
paBeH N0 OB Y H e nearpanbroroe yraa AOC. Ho yron AOC u3mepserca
ayro#t AC, T.e. ou conepaXuT B cefe CTONBKC YIIOBBIX IPALYCOB, MHHYT
H CEKYHJ, CKONBKO NYTOBLIX IPaAYCOB, MEHYT H CEKYHI COOEPXKETCE B Y-
re AC, cnenosaTensHo, BoucanHuil yron ABC maMepserca nomoBwHOI
ayra AC.

2) lenTp O nexnT MeKAY cTopoEaMu BrmcanHoro yraa ABC (puc.138).
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Iposena auamerp BD, mu pasmemad yran ABC ua npa yrna, us
KOTOPRIX, N0 AOKAIANHOMY, ONHH H3MepAeTcA nodoenHolt ayru AD, a
Apyrofi — nonoeunoit ayri DC; cnenosarenanno, yron ABC #amepserca

cyMMoff -z-uAD + %uDC, 2 9Ta CyMMAa PAaBHA

-;-(VAD+-/DC), re. %uAC.

Pue. 139 Prc. 140

Pue. 141

3) Henrp O nexur Bre BoucauHoro yriaa ABC (puc. 139). Iposeas
anamerp BD, uul 6yneM aMeTs:

ZABC = /ABD - ZCBD.

Ho yrapt ABD n CBP A3aMepaioTcA, NO JOKA3ARAOMY, DOIOBHHA-
1im AyT Afi) u CD; cnegosarensno, yron ABC wisMepserca pasfrocrmo
EvAD - EvCD, a 9Ta Pa3LOCTh PABHA §(vAD —~CD), 1.e. §-IAC.

125. Caencreua 1) Bee enucanune y2an, onupaiouuecs na

adny u my orce dyey, pasru mencdy coboti (puc. 140), NOTOMY 4TO KasKABIA
M3 HAX H3MEPAeTCA NONOBMHOH ogHOR W To¥ xe Zyru. Ecnu Bemuuuny
OHOTO H3 TAKMX YIJIOB 0003HAYMHM @, TO MOKHO CKA3ATH, MTO CErMEHT
AmB, nokporruit Ha 4Yepre)ke WTPUXBMH, BMemaer s ceba yroa,
papHbift a.

2) Besxutl enucannutt yzoa, onupaiowuticx na duamemp, ecmo npa-
soti (prc. 141), noroMmy 910 KAKARH TaKOA yTONA H3MEPAETCA MONOBUHON
TONYOKPY2KHOCTH H, CIGAOBATENIBHO, CodepxaT 90°,

126. 3aaava. Hocmpoums npamoyzosvhuti mpeyzorvrux no
2unomenyse a u xamemy b (puc. 142).

Ha xaxo#i-uuGyan npsmofi MN ornoxnm AB = a, na AB omuuem
RONYOKPY ¥ HOCTB. 3aTeM NPOBOIHM AYTY PAARYCOM, PABHbIM b, C neHTpOM
8 rouxe A (una B).

Touky nepecegenus € NOYOKPYXXHOCTH H AYTH COAHHAM ¢ KOHIIAMHE
anamerpa AB. Tpeyronmsupk ABC 6yner ucxompifl, TaE kak yron C —
npaMoft, g ABNAeTCA rAGOTERY30MH, a b - KaTeToM.
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b
M Y] 2 B N

Pue. 142

127. 3anmaua. Hz xonye A (puc. 143) dannozo ayua AB, ne
NPOJOAANCAR €20, BOCCMAGOUINL K HEMY NeprienduRyaxp.

Boabmem BHe NpAMOft KAKY0-AHG0 TOUKY
O Tak, 4TOOE OXPYIXHOCTL C LEHTPOM B ITOH
TOUKE M PagUycoM, PaBHEIM oTpesky (OA,
nepecekna ayy AB B xaxofi-m6o Touke C.
Yepes sty Touky (' nposemem xmaMerp CD D
u xoHel, ero D coeaunnm ¢ A. Hpadaa AD
©€CTh HCKOMBI NEPNeHAHKYIAD, NOTOMY 4TO
yroa A apamoit, KaKk BrmcanHuli n OIAPA-

muifica Ha gEaMeTp. A C B
128. 3anaqa Yepes dannyo mouxy \—/

NPOGECTIYU X JanKol OKPYNCHOCTRY KGCEMEA- Puc. 143
w0, PaccuorpuM apa coydas:

1) Naunaa rouka(C,puc.144) neXXuT Ha caMoft 0K pyx-
0 ¢THd. Toraa yepes Hee NpoBomAM Panuyc W Hepez Kowen ero C CTpoHM
nepnenjrwxynap AB x 3roMy pazuycy (Tax, KaX YKA3aHO B NpenAyIelt
3anaqe).

2) Janwasa rouka (A, puc. 145) TexHET BEHE ORPYXKHO-
ctu (uewrpa O). Toras, coamuues A ¢ O, nemmy AQ monoKaM B TOYKe
O: B ¢ neaTpoM B 310l ToUKe paauycoM OQ) ONECHIBAEM OKPYXKHOCTD.
Yepes Toukn B 1 By, B KOTOPHIX 3Ta OKPYXHOCTb TIepecekaercd ¢ AANHOIN,
npoBodum npsMble AB u AB). 9TH npaMsle H 6yAyT KacaTellbHBIMH, Tak
xaK yrast OBA u OB A, xax onupaoniecs #a AHaMeTp, — NpPAMELE.

Caepcreue Joe xacameavnne, npogedenssie K& oxpyicHOCTIU U3
TOYKY GKE €€, PAGHN U O6PAIYIOM PAEHHE Y2A% ¢ NPAMOT, cocdunsroued
MYy MONKY € UEHMPOM, YTO CREAYET M3 PABEHCTBA NPAMOYIOJBHLIX
rpeyronbunkos AOB u AOB, (puc. 145).

129. 3agadva. K dsys oxpyocrocmas O v O npogecmu oo
xacameavnyro {puc. 146).

1) A nanna. lIpeqnonoxum, 4To 3a8a4a pemera. Ilyers AB 6yaner
obmaa xacarenshasa, A m B — Toukm kacanmua. Ouesmapo, 4ro ecnm
Mbl HANfeM OfHY M3 STHX TOMEK, HAIDHMEp A, TO 3aTeM Jerko uadk-
Aem 1 ppyryio. Hposenem paguycu OA a Oy B. S1u pasmycsl, 6yaysn
NEPIeHAMKYNAPHEL K obmell xacarenbrofl, mapamrensEn Mexny coboit;
novroMy, e w3 Oy nposesen 0y Cl{BA, ro tpeyromsank 0CO, 6yaer
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npaMoyroasan it ¢ npaMuy yrioM npn sepumde C; BeaeacTene 310-
1o, eCiH ONHIIEM ¢ IEHTPoM B Toure O paauycom OC 0KpYKEOCTS, TO OHA
6yner kacarsca npsuoll 01C B Touke C. Pagayc srofl Benomorarensuoit
OKPY2KHOCTR M3BecTen: OH paBeH OA — CA = 0A — ) B, T.e. o4 pasen
PA3HOCTH PAAHYCOB JAHHBIX OKpPYKHOCTEN.

Nocrpoeunune Takum o6pazoMm, NOCTPOEHHE MOXKHO BbITOJHHTE
TaK: ONHCHIBAEM OKPYKHOCTB C OEH- .
TpoM B Touke O paluycoM, PaBHEIM
PA3HOCTH JAHARIX pamuycoB; m3 Oy
OpOBOANM K ITOH OKPYXHOCTH KaCa-
TeabHyio Oy C' (cnocoBoM, YKAZBHHEIM
B Tipempiayinefi aanaue); depes TO9-
Ky Kacanua C nposonum pamnyc OC
H DPOJOJIKACM €ro A0 BCTPedH ¢ JaH-
Hoft okpy»mOCcTEIO B TOuke A. Hako-
Hen, n3 A nposognM AB napannensgeo

0.

CoBepmeHHO TarkEM ke cnocoboM
MEI MOXKeM NOCTpOuTE JApYryio odmyio xacarenmsnyw Ay B,. IIpamue
AB u A, B; nashiBaioTCA BHEIIHAMNA OOLIUMA KACATENBHBIME JBYX
OKPY>XHOCTeH.

Mockno emie NPORECTH ZBE BHYTPEHHHE KaCcaTelbHBIE CIenyomuM of-
pa3oM (pnc. 147).

2) A naau3. Jlpeaponoknam, 910 3a5a4a pemena. [Iycrs AB Syger
HCKoMan kacaTelbaan. Hposenem pamaycer OA n O B B TOUKE Kacanus A
u B. 3Tr paguycht, Gyny<m o6a neprneHAMKyIAPHDLI K 0Biuelf KacaTenbHoH,
napajlieNbHbl MeKAy cobol.

Mosromy, ecnn w3 O npomemem O,C||BA n mpoaonxum OA no
repecevenns ¢ ) C B Touke C, To OC Gyaer nepuennukyaspen x 0,C,
BCJICICTBHE STOTO OKPYXHOCTb, OMHCAHHAA paguycom OC ¢ nenrpom
B Touke O, Oymer wacarbea npamoit O)C B rouke C. Pazmyc stofi
BCHOMOTATIBHON OKPYIKHOCTH H3BecTeH, on paned: OA + AC = OA+
+041 By, T.€. OH paBeH CyMMe DAJMYCOB DAHABIX OKPYXHOCTEH,

Puc. 146
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Pne. 147 Puc. 148

Hocrpoennme. Takum obpazom, nOCTPOCHHE MOXET GLITH BHITON-
HEeA0 TAK: OHNHCHIBAEM OKPYJKHOCTh C LEHTPOM B Touke () paguycow,
PABHEIM CYMMe JAHHBIX DROHYcoB; U3 () MPOBORHM K ITOH OKPYHKHOCTH
kacatensHyw O1C; rouxy xacawma C coeaunseM ¢ (; Hakomenm, depes
TOUKY A, B KoTopoft OC nepecexaerca ¢ JaHHOA OXPY;KHOCTDIO, TPOBOAHM
AB||CO;. TlonoGuuIM e cocoBoM MOXKHO MOCTPOHTDL H APYTYIO OOILYI0
BHYTPEHHIOI KacaTenbHyw A B,

130. Teopewma. 1) ¥z04(ABC, prc. 148), sepruuna xomopoeo
ACHCUM SHYTNPU KPY2B, UIMEPREMLR Noaycymmot deyx dye (AC
u DE)}, uz xomoptic 001a 3axannena smedicdy €20 cmoporamuy,
a dpyeas — MeNHCOY NPOFOANCEHURMY CTROPOK.

2) ¥z204 (ABC, puc. 149), eeprutissa KomMopozo Aedicum exe Kpy-
20 U CINOPONY NEPECERAIOMCA € OKPYNCHOCILIO, USMEDREMECS
noaypasnocm»e deyxr dyz (AC u ED), sanaiovenuns smescdy
€20 CINOPOHAMU.

Iposena xopay AD (na ToM W Ha ApyroM ueprexxe), Mb HONY-
M AABD, oTHOCHTENBHO KOTOPOTO paccmarpunaemuist yron ABC cay-
JKAT BHEIIHHM, KOTAa €ro BEPIIEHA JIEKAT BHYTPY KPYT2, H BHYTpPEH-
HHM, KOrJja €ro BepIINHA JiexHT BHe Xpyra. [Tosromy B nepsom caywae:
LABC = LADC+ZDAE; po sTopoM ciryuae: ZABC = ZADC-£LDAE.

Ho yrimt ADC u DAE, xak Bnucansble, H3MEPRIOTCA NOIOBHHAMH Byr
AC wu DE, nosromy yron ABC waMepsercsa: B nepsoM cIydae CyMMOM

%uAC + -2-vDE, KOTOpas paBHa %(vAC +—DE), a B0 BTOpOM Crydae

Pa3HOCTLIO %vAC - %vDE, KOTOPas PABHS, -;-(vAC - ~DE).

181. Teopema. ¥Yeoa (ACD, puc. 150 u 151), cocmasaerrimil
Kacameavrod u ropdod, uamepaemen noaogunod dyeu, sax/io-
wennoti anympu Hezo,

Ilpeanonoaxknm cuavana, 910 xopAa CD npoxoanT yepes nenrp O, T.e.
9TO 374 Xopaa ecrk anamerp {puc. 150). Torma yron ACD -- npamo# n,
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CneoBaTentHo, paber 90° . Ho u nonosusa ayru CmD taksxe papha 90°,
TaK Kax Dejad ayra C'mlD), cocTaBasis DORYOKpPYKHOCT, cogepxaT 180°.
3Ha4AT, TEOpeMa ONPABAKIBACTCH B ITOM WACTHOM CIYIAE.

Tenepe BosbMeM obmumit cny4ali (puc. 151),

Koraa xopaa C'D He npoxommT yepes neHTp. B
IIposeas roraa muamerp CE, mu1 GyaeM
HMETE: E D

LACD = LACE - £LDCE.

¥ron ACE, Kax COCTABNCHABI KACATEABHOIM
H JRAMETPOM, H3MEPAETCA, 0 AOKASAHHOMY,
nonosuroli ayru CDE; yron DCE, xax enn-
caHHbI#, H3Mepserca moosmHON ayra DE;
cneaoBaTenbao, yron ACD nmamepserca pas-

BOcTb0 ——~CDE — - DE, 7 e. nonosnnok

ZyrH Cg.

IonebueiM ke 06pa3OM MOXKHO AOKAIETE,
4To Tyno#t yroa BCD (puc. 151), Takxke COCTABNEHHBIN KacaTenbHoll
K Xopaoli, u3mepserca noaosraol xyry CnED; paznuia B B0Ka3aTeIH-
CTBE TONBLKO T4, ITO ITOT YLGA HANO PACCMATPHBATE HE KAK Pa3HOCTb, &
KaK cyMmy mpamoro yrna BCE » octporo ECD.

Pnrc. 149

Puc. 150 Puc. 151

132. 3anaua Ha daunosm ompesxe AB nocmpoums ceamenm,
smewmowul daxnud yeoa a (puc. 152).

A 1 a e 3. lpennono:KuM, YTO 3303494 pellleHa; nyCTb cerMent AmB
Gyger rakoit, KoTopsil BMemaeT B cebA yroa &, T.e. Takofl, 4TO BCAKHI
pnucanesdi B Hero yron ACB pasen a. [IpoeeneM BCIOMOraTeMbHYIO
opamywo AE, kacarensuyio K okpyxuoctH B rouke A. Toraa yron BAE,
COCTABJEHHBIA KacaTelabHOH M XOpAOii, HOMXEH PABHATHLCA BIHCAHHOMY
yrny ACB, Tak kak ® TOT, ¥ JPYrol yrol uaMepsercd NONOBAHON AyTH
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AnB. IlpuMem Telepb BO BHHMAHME, ¥T0 HeHTP O OKPYIKHOCTH AOIKEH
NeXarTsb Ha neprenaukyaape DO, nporefensoM K oTpe3ky AB uepes ero
CepeiUMHY, ¥ B TO JK& BPeMs OH AOMAEH JeXATh H Ha nepoesapukynape AQ,
BOCCTABAEHHOM K Kacarenbhoft AE w3 Touky xacanrs. OTcona BHBOANM
CeAyioiee NOCTPOSHHE,

Hocrpoerne. [Ipn xomne orpesxa AB
cTponM yron BAFE, pasusiil yray a; yepes cepe-
Zuny AB nposogum neprnesaukynap DO u w3
TOYKH A BOCCTaBiAfAiEM mepneRmukyaap Kk AE;
TOYKY mepeceveHrs (0 HTHX JAByX HepleHIHKY-
nApoBb OPHEHMAaeM 33 NEHTp H pamaycom AQ
OIHCHIBAEM OKPYIKHOCTE.

Jdoxkaszarenscrso. Cermenr AmB 6y-
JeT UCKOMBIR, MOTOMY YTO BCAKHI BMUMCAHHBIR
B HEr0 YION H3MepAeTCs MONOBMHON Ayrd AnB,
4 NOJIOBHHA STOH AYTH HU3MEPHeT TAXXKe H yrod
BAE=a.

3ameasanne Ha puc. 152 nocrpoen cer-
MEHT, pacnonoxensdrli senue orpeika ADB. Ta-
Kofi e CerMeHT MoxeT ObITh NMOCTPOeH H Io
APYTY10 cTOpoRy oTpeska AB. Taxum obpasom,
MOIKHO CKA3ATh, YTO 280MEMPUYECKOE MECTRO
movex, u3 xomopux dasnviti ompesox AB suden
nod JaKHM Y2R0M G, COCTIOUM U3 Jyz deyT
CE2MENINOG, UT KOMOPKE KaNCOwd amewsaem 6 celix yzoa 6 4 OOUN
PACROADICER TiD 00Ny cmopony ompesxe AB, e dpyeodl — no dpyeyw
cmopony.

Puc. 152

3anagd Ha DocTpoenHe

133. Merop reomerpayeckux MecT. s pemenns MHOTHX 33039
HA MOCTPOSHAE MONKHO ¢ YCNeXOM MPHMEHATE MOHATHE O MEOMETPHRICCKOM
MECTe A OCHOBAHHLI HA HEM METOJ FeDMETPHYECKNX MECT. JTOT MeToi,
m3BeCTHRI eme co BpeMen Ilnatona (IV Bex no mamell 3pbi), COCTOHT
B crexyiomeM. IlonexKuM, 910 penleHHe NPeqfoxeHHON 33,5398 CBOIHT-
¢ K HAXOMJEHHIO HEKOTOpOd TOYKM, KOTOPas ACDKHA YAOBJIETBOPATH
A3BECTHHIM yioBHAM. OTOpPOCHM M3 3THX yCIOBMHE Kakoe-HHOYAL ONHO;
TOIZA 334392 CAeNaeTcH ReonpeneacHHol, T.e. efl MOKeT YAORIETBOPATD
Gecuncnennoe MHOXKECTBO TOYEK. DTH TOYKH COCTARAT HEKOTOPOE FeOMeT-
puyeckoe Mecto. IlocTpoum ero, ecan 310 OKaXKeTCA BOSMOIKHBIM. 3aTem
NpUMEM BO BHHMaHNE OTODOINCRHOE HAMH YCJIOBME H OTKHHECM KaKoe-
HHOYAp APYToe; TOrda 3anada 6yAeT cHOBa yAOBNETBOPAThCA DecumcieH-
HBIM MHOKECTBOM TOYEK, KOTOPEIE COCTABAT HOBOE ['€OMETPHYECKOe Me-
cro. [locrponm ero, ecsi 30 BO3MOXKHO. HcKOMaR TOYKa, yaoBAETROPAA
BCEM YCIIOBHAM, JOJDKHA JEXKATh Ha OOHX PEOMETPHYECKHX MECTax, T.e.
OHB JOIDKHA HAXOJHTHCA B MX NepeceucHnr. 3a0a4a OKAMKETCH BOSMOXKHOH
HAV HEBOBMOXKHOH, CMOTPA 0 TOMY, NEPECEKAIOTCR MK HeT HalilenHule
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reOMETPHRECKHE MEeCTa; K 3a/4a4a OyAeT HMeTb CTOMbKO pelieHd, CkoNbKo
OKAKeTCH TOYEK Nepeceuenvs. [IpaseneM Ha 3TOT METON ORMH NMpHMEp,
KOTOpHili BMECTe C TeM NOKAXKET HAM, KAK HHOLJA NPHXOJMTCH BBOAUTD
B 9ePTEK BCHOMOTATENLHBE JMHHHK € LEABI0 MPHHATHL BO BHAMAHHE BCe
BAHHBLIE YCTOBKS 3ATAYH.

134. 3apgava. Hocmpoumv mpeyzoavhux no OCHOSANWIG 4, Yaay
npu eepwitine A U cymMme s Goxoew cmopon.

Ilycre ABC 6yjger nckomshl TpeyromLHHMK
(puc. 153). 106K MpuUHATH BO BHUMAHHE HaH-
HYH0 cymMy OGOKOBBIX ¢ropon, npoacpkeMm BA
n oraoxuM BM = s, Ilposens MC, nmonyunm
BcnoMorarenbHbl Tpeyronsek BMC. Ecm Mb1
HOCTPOHM 3TOT TPEYTONBHHK, TO 33TeM Jerko
NOCTPOuTL HCKOMBL Tpeyroasank ABC.

llccrpoenne Tpeyroymmuvika BMC crogutca
K HAXOXIAEHMIO TOUKH M.

3amerne, uro Tpeyrovibiuxk AMC pasnobe-
Apennbit (AM = AC) u, cnepoBarennuo, LM = Puc. 158

= %43,40 (rak rax ZM + ZMCA = ZBAC), s smmmu, uro

Touka M JONXKHA yAOBACTBOPATH APYM yCIoBHAM: 1) OHa ymanema or
B Ha paccrosEme 8, 2} 43 Hee RaHHbIE oTpe3soK BC BufeH nop yraom,

paBHEIM %ZA. Ox6pocup Bropoe ycrnoeHe, Mpl DOIyIuM GecqaucieHHOe

MHOXECTBO TOweK M, NeXammX HA OKPYYKHOCTH, ONMHCAHHOH PagKycoMm,
paBHEIM 3, C HeHTpoM B Touyke B. Orbpocur nepsoe ycnoswe, MH no-
JydHM Taioke GecuicnedHO® MHOXECTEO Touek M, nexampx Ha myre

CerMenTa, mOCTpoenHore Ha BC u sMemalowere yrosi, papHLIf -;—AA.

Taxum ofpasom, HaxoxmeHue ToOYKn M CBODMTCA K NOCTPOEHHIO ABYX
reOMeTPHIECKHX MECT, H3 KOTCPBIX KAXK/0E ML [TOCTPOHTE YMeeM. 3aiaia
CKAXKeTCH HEBO3MOXKHON, eCrM 3TH reOMeTpHYECKHE MecTa He OyAyT uMers
ofmHx TOuYeK; 3aiaua OYHEeT MMETE OAHO HMAH JABa DelleRddA, CMOTPS
N0 TOMY, KACAIOTCA HJIH K€ TEPECeKANTCA STH NeoMeTPHYECKUEe MECT,
(B2 Hamem ueprexe monyYAKXTCH Apa Tpeyronbamxa ABC u A, BC,
YOOBNETBOPAIOUINE Y(AOBHAM 3AI3H ).

Huorna zanagsa CBOAUTCS He K ONPENENERHI0 TOYKH, 3 K HAXOMAS-
HUIO RpAMOiL, yIOBJeTBOPAIOMEH HeCKMIBKHM ycaopaaM. Ecma orfpocum
OfHO H3 YCHOBHE, TC NOMYyIuM GecuHCIEHHOe MHOMKECTEO NpAMBIX; OpH
ITOM MOKET CIIYSHTHCA, 9TO 3TH NPAMBIE OMPEENA0T HEKOTOPYIO NHEHIO
(namprMep, Bee oMM GYAYT KACATENBHBIME K HEKOTOPON OKDPYZKHOCTH).
OT6pocHB Apyroe yCnoBHE M NPUHAB BO BHMMAHHe TO, KOTOpOe GHu10
OTKHHYTO Palee, Mbl IOAY4¥M CHOB3, GecuncieHHOe MHOXKECTBO TIPAMBIX,
KOTOPBIE, OBITH MOKET, OnpenensT HeKoTopyIo ApYryio aunuio. locrpons,
(/IR BO3MOJKHO, 3TH Jpe JIMHWH, MBI 3aTeM JIEI'KO HafineM H HCKOMYIO

npamyto. Ilprseaem npumep.
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135. 3agaua. Iposecmu cexyuyrw % doym dannvm oxpyoc-
s#ocmasm O u O max, wmobu veemu cexyused, FeXOYEHNKE GRYMPY
oxpyacHocmeti, PREHAAUCH COOMBEMEMBeRno Jarnnss ompeskam A u A;.

Ecim BO3bMEM TONLKO OIHO YCAOBHE, HAIPHMEP, ITOGHI YACTL CEKY-
meft, IeHAmAA BHYTPH Kpyra O, paBHANACDH G, TO ITOAYIUM GecuncheHnOe
MHOMXKECTBO CEKYUIHX, KOTOPHIE BCe ANDKHES OITH OZNHAKOBO YAJNICHEL OT
LeHTpa. 37TOT0 KPYra (Tak KAK PaBHLIC XOPIAL OONHAKOBO YAANeHE OT IeH-
Tpa). llostomy, ecnu B kpyre O rae-mubynp MOCTPONM XOPAY, PABHYIO G,
2 3ATEM PAIHYCOM, PABHLIM DACCTOSHHIO ITOH XOPALI OT NEHTPa, ONMHINEM
OKPYKHOCTb, KOHIEHTPHYECKYI0 ¢ (J, TO Bce CeKyilue, O KOTOPHIX Huer
petb, AUDKHE KaCAThCA 3TOR BCIOMOTATEILHON OKDYHHOCTH; HON0OHEIM
ofpazoM, MPEEAB BO BHUMAHNE TONBLKO BTOPOE YCAOBHE, MM YBHIKM, 9TO
HCKOMAfA CEKyIIad JOIDKHA KACATHCA BTOPOH BCHOMOTATEAbEOH OKDYKHO-
cTR, KOHIEATpRYecKol ¢ 0. 3HAYAT, BONPOC NPHBOJUTCA K MOCTPOCHHIO
ofmell KACATeNBRHON K ABYM OKPYKHOCTEM,

YIOPAKHEHRRS
HafiTn reoMeTpHuYecKHNe MECTa

1. Touek, U3 KOTOPHX KACATEABHHE, IPOBEACHHEE K JAHHON OKPYRHOCTH,
PABHE JAHHOMY OTPE3RY.

2. Touek, w3 KOTOPHX JAHHAS OKPYXHOCTH BUHA IO JSHHED YIIOM {T. €.
JABE KACATE/LIULIC, IPOBEACHHEIE 3 JAHHOR TOYKH K OKPYXHOCTH, COCTABIISIOT
mexny cobolt Jarmnt yroo).

3. UenTpos oxpyxEOCTEN, OIMMCAHHHX NAHHEIM PAIMYCOM H KACAIOIMXCH
pansci opaMofl.

4. IleaTpos OKpy:XHOCTE, ONHCAHHEIX AAHHLIM DANKYCOM H XKACAMIIMXCA
JAHHOH OKPYXHOCTH (A58, CIyuad: KACAHWE DHENIHEE H ERCAKHE BHYTpCHHee).

5. Orpezor MaHHOR IJIVHN ZPEIKETCH NAPALIENBAG CAMOMY cebe TaK, uTo
OJHH €r0 KOHeD CKOMB3AT N0 oKpyxuocTH. Halrm reomerpmueckoe MecTo,
OfIMCAHHOE APYIHM KOHIIO0M.

¥Kazanne Bossmen ape npamuie, m3ofpamaromme ABa DONOKEHHS,
ABIKymelicd NpAMOR, E Yepe3 KOROH HX, JeXamye Ha OKPYXHOCTH, TPOBEeM
PAJHYCH, 3 tSepes APYrHe KOHUH NPOBGIEM DpAMbIE, HADMIISIbHEE STHEM Pa-
AMycas, A0 NepecedeHns ¢ MpAMofl, IPOXOAAMEHl Yepes NEETP ¥ TAPALIENLHOH
Apiokymefica annan. PaceMoTprM ofpa3oBaBmEeCsE NEPanIenorpaMeL.

6. Orpesox naneOl LITHHN APAKETCH TAK, ITO KOHOM €10 CKOIBb3AT IO CTO-
poHay mpAMoro yria. HalTH reomerpuveckoe MecTo, ONHCHBaEMOe CepeauHol
FTOC0 OTpe3IKA.

ROKSSET.I) TeCOpeME

7. H3 peex xopa, npoxolammx wepe3s TOUYKY A, BIATYH BHYTPH JAHHOTO
Kpyra, nasvensmedt 6yaer Ta, KOTOPAR NEPIeHIMKYNSpHA K AMAMETDY, HPOXO-
AANeMy depes TouKy A.

8. Ha xopae AB s3arw age Touxu D u F Ha paBHOM pACCTOSHNR OT Cepeny-
HH C 370l XOPAK, A Uepes 3TH TOYKN BOCCTABNEHN K AP nepmennuryaapw DF
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H EG 1o nepecevenua ¢ okpysxuocTs. Jokazars, 9To 3TH NepneHAMKYNSpH

PABHBL.
¥ xasarne. [lepernyrs aeprex N0 JHRMETDY.

9. B kpyre npopeaentt ape xopam CC' 1 DD’ nepnenanxymapHo K Apa-
uerpy AB. Dosaszars, uro npamas MM, coeammaomas cepenmn xopx CGD
u B'D', nepnenapxyaspna x AB.

10. B xpyre c neaTpok () nposenena xopaa A8 u nponankena Ha paccTod-
rue BC, pasnoe pamuycy. Yepes rouxy C ® nentp () nposenena cexymas D
(D — BTOpas 104Ka Nepeceuenna ¢ OKPYXHEOCTHL). Jokasars, aro yron AOD
paeeH yTpoentomy yray ACD.

11. Ecawm 4epes HeHTp OXPY:KHOCTH U JAHHYI) TOUKY BEE e¢ NPCBEIEM CEKY-
LY, TO YaCTH ee, 3aKJI0YeHHAR MekKAy JaHnoll Toukold » Somxalinret Touxoft
HepeceqeHnd, ecTh HaNMeHbiee PACCTOSAHE, & TACTH, SAEMICYCHHAS MEXIY
AaHnOl TouKoR B OpyTofl TOYKOH MEpeceveHHd, €CTh HARGONLINee PACCTONHME
370l TOYKH GT OKPYKHOCTI.

12. Kparuaiimee paccCTOAHME MEXAY NBYMA OKDYKHOCTSMH, JeRKANTHME
ONHA BHE JPYrodl, eCTh OTPE30K JUHHH [ICHTPOB, 3AKMXTCHABE MEKTY OKPY*K-
HOCTAMML.

13. Ecrn qepes TOWKY HepecedeHds ABYX OEpPY®HOcTed GyZeM OPOBOONTE
CEKYIIHe, He NPOAO/KAS MX 384 OKPYKHOCTH, TO HaEGomburell 3 HEX OKAMKETCH
TA, KOTOpAd MAPANEI6GHA JNHANK HEATPOB.

14. Ecii £ ZByM OKPYXHOCTHM, KACAOMWMMC N3BHEE, NPOBECTH TPH oOmme
K&CATebHbe, TO BHYTPSHHAA H3 HAX ACAT MNOINIAM TCT OTPE3OK KaXmol
pHEmHEN, KOTOpHl OrpaHHYCH TOURAMA EACRHESH.

15. Yepea Touky A OKpy;KHOCTH IpoBeaena XopXa AP B 3aTeM KacaTe/IbHAS
B Touke B. Tmamerp, nepnenapxynapuuit paguycy (A, Bcrpedaer xacarens-
HY10 1 X0pAY (mnm ee MponomKkenve} COOTEETCTEEHRO B Touxax O u D. JlokazaTs,
uto BC = CD.

16. K mpym oxpyxuocram denrpos O u O, KACAOMAMCE H3BHE B TOUKE
A, mposepena ofman pHemusg kacaremsuas BC (B u C — TouKH Kacamms);
JA0KA33TE, IT0 yron BAC ects mpamof,

¥Yrkazanne. IIposecra B Touke A OOUYIO KACATEILHYIO H DACCMOTPETH
passofenpeasnnie Tpeyromuake ABD u ADC.

17. [ipe npaMbie HCXORAT B3 OFHOM o Tof e Touxu M u Xacawrcs oxpyx-
mocrH & Toukax A # B. Hporens pagmyc OF, npoaoaxanT ero 3a rouxy B Ha
paccronme BC = OB. Hoxasars, 910 ZAMC = LBMC.

18. Hpe mpaMeie, HCXOASmEE #3 TOUKE M, KACAKTCS OKPYIKHOCTH B TOTKAX
A w B. Ha uensireit us aApyx ayr, orpaHdeHHNX Touxama A a B, SepyT mpons-
BOMERY TOUKy (' U Yepes Hee APOBOAST TPETHI0 KACATEILHYIO A0 NepPeceTeHHs
¢ MAa MB e rowxax D u E. Jokasats, yro: 1) nepmeerp AMDE u 2} yron
DOE ne uzMeHsI0TCA NPH HEMEHERHM NON0KeRNs Touxn C.

Yxasanne Nepamerp DME = MA+ MB, ADOE-—AAOB

19. HapwmnonpamiOO',ooe,mnmmeimenmumxpaamoxpyx-
Hocrefl, mpoBeAeHa CeKYImas, KOTOPad ¢ OKPYRKHOCTRIO () mepecexaeTcd B TOMKAX

A n B, c orpy=mocTeio ' — B Touxax a’ u B'.
,Zl;oma-rb,'noAa' BE =00'.

4—1568
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3aasuy Ha nOCTPOEHAS

20. Pasneauts masuy ayry Ha 4, 8, 16, ... pasmwx 3acreft.

21. Tlo cymme H PA3HOCTH AYT OZHOTO M TOrO e panmyca HaliTR YTH JyTH.

22. Onucath TAKY® OKPYKHOCTH ¢ LCHTPOM B JAHHOA TOYKE, KOTOPAT
Pa3nennna 6yl AARAYIO0 OKPYIKHOCTH TIOMOMAM.

23. Ha pamnoft npamofi RAMTH TOUKy, HAHMEHe¢ YAANCHHYH 0T JaHHON
OEPYHKHOCTH.

24. B xpyre pana xopaa. [IposecTn qpyrymo xopxy, KOTOpas femurach Ght
nepBoft NonosaM B cocTasnana Gut ¢ Helt nannsifl yron {Dpy BCAKOM /1M JAHBOM
YTJIE 334894 BOSMOXKHAT).

25. Yepes AgEHYM B Xpyre TOUXY UPOBECTH XOPIY, KOTODaf AENRAach G
aT0ft TOYKON momosam.

26. M5 Touxn, faunoli Ha CTOPOHE YINA, OMUCATE OKPYXHOCTL, KOTOPaS Or
Apyro# CTOPOHH yraa oTcekna Osi xopay aawmolt amrae.

27. HamHuid paNHycOM ONMCATE OKPYKHOCTS, NEHTD KOTOpOi Iekar 65l Ha,
CTOPOHE JaHHOIO YTNa H KOTOpPad OT APyrofi CTOPOBHN €ro oTcekna OH Xopay
BAHNOHE AJIMHEL.

28. JTammniy pasnycoM OMMCATS OKPYKHOCTL, KOTOpas Kacanach Gu JaEmsof
npamoit B parEol Touake.

29. IIpoBecTH KacaTesbHYR) K NAHWOR OKPYXHOCTH HapanielbHo JaHHON
TpAMOR.

30. Ommcare OKpYXHOCTL, KOTOpAS HPOXOZENA Gl depes gammy® Touky A
B ¥acaracs Ot Aanuol npamMoll B AaNHOR Ha He@l Touxe B.

31. OnucaTs OXPYAHOCTD, KACATENEHYIO K CTOPOKAM JARHOTO YI/EA, IIPHIEM
K OfE0f B3 HHX B BaHHOK TOuKe.

32. Mexay AByMa MApANNETEHEME DPIMEIME HaHA TOYKA, OPOBECTH OK-
PYHOCTS, NPOXOAANLYIO HePe3 9TY TOUKY H KACAIOMIYIOCE HAHRGX MPSMELX.

33. IlpopecT K Aaunofl OKPYMHOCTH KACATEIEHYH) 1OI AAHHLM YIJIOM
K nauHofh mpmuoll {CKONLKO pemenmit?).

34. Wz Touxn, sanuoll PHE KPYra, IPOBECTH K HEMY CeKYMY® Tax, gTobil ee
BHYTPEHASS JACTL PABHANACE AAHHOMY OTPe3KY (mCchnemoBars 3asatiy).

35. NanusiM paoMycoM ONHCATh OKPYXHOCTE, MPOXOAMULYK) NEpes NAHHYIO
TOUKY H KACATC/LHYIO K AaHRoR npamof.

36. Ha naymoft npsmofl HaliTH TaKyio TOUKY, YT00H KACATE/LHME, OPOBE-
JHeHHEE U3 Hee K JAHHON OKDYIKHOCTH, GHITH JaHHON 4.

37, IlocTpouTs TPEYTrOABLHEK, 3HAA OOMH YOI M Zip¢ BHICOTH, H3 KOTOPKIX
OHA IPOBENEHA H3 BEPIIBHKM AAHEOIO yTNa.

38, Jaws Ape TOYKM; OPOBECTH NPAMYIO TaK, YTOBGH MepReEAMKYIAPH,
OHYIIEHHLE HA Hee U3 9THX TOYCK, AME/H JANEHEIS SARHEL.

39. Omucath OKPYHHOCTH, KOTODSS NPOXOOMAA GH ueped BAHHYIO TOIKY
H Kacanach Gb nawHoll OXPYKACCTH B JAHHOH TOYKe,

40. OnBeaTs OKPYAHOCTS, XOTOpAS Kacanacs G AByX JAHHRDX MAPANLNEN:-
HELX {IPAMBY R KPYra, HAXOZSIUIETOCE MeXAY FKRMY.
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41, Nasrmin paguycoM ONUCATS OEPYIKHOCTD, KOTOPAS KACANACH 5H Aandoro
KPYTa i mPOXOAHAa, Obl 9epe3 AaNHYI0 TOYKY. (PACCMOTPETh TPH CAYYAS: JAHHAS
TOYXA JEKHT 1) BHe Kpyra, 2) Ha OKPY:KHOCTH 1 3) BMyTpH Kpyra.)

42. JIaHHIM pPagiycoM ONMCATE OKPYKROCTDb, ROTOPAR Kacamach Gur fanmof
OpAMOK ¥ NAHHOTO KDYTa.

43. JHHELIM paguycoM OURCATH OKPYAKHOCTE, KOTOPAS OT CTOPOH JAHHOIO
¥I/IA OTCeKANa OB XOpPAK JAHHON JITUKH.

44. OnucaTh OKpPYXBOCTH, EaCANMHYIOCA AZHHOTO KPYra B JAHMOS TOuKe
# pasmolt npAMoil {ZBa pemenna).

45. OnucaTh OKPYAHOCTb, KACAIMLYIOCH JaHHOR mpasoli B manpofl TOURe
H JaHHOrC Kpyra (apa pemermms).

46. OnecaTh GEPYXHOCTb, KACAIOINYIOCA ABYX JSAHHLX KpPYrOB, TIPHHUeM
OfEOrO W3 HEX B AaHHON Touke. (PaccMorpers Tpu caywtaa: 1) mexommli xpyr
JIENHT BHE AAHMBIX KPYros; 2) oMK A3 JAHALIX KPYTOR JIKWUT BAE HCKXOMOTO,
Apyrolt puyTpy; 3) 06a naHnLIX Kpyra feaar BHYTPH HCKOMOTO. )

47. Omucars OKPYKHOCT, KaCAIILYIOCK TPEX DABHBIX KPYTOB MIBHE HJIH
BHYTDH.

48. B zaHRbl CeXTOpP BORCATH OKPYXKHOCTD, KACAKIYIOCA PAARYCOB, Orpa-
HHYBBAIOIAX CEKTOD, B AYTH CEXTOPA.

49. Brncars 8 Zammwil Xpyr TP DABHHEIX KPYTa, XKOTODhle Racaluce GH
nonapro Mexay cofoft m ZaHHONO KpYra. '

50. Yepes Touky, AAHHYH BHYTPH KDYra, [IPOBECTH XOPAY ' Tax, yrofst
PAaSHOCTE €€ OTPE3KOB PABHAAACH JAHHOMY OTPEIKY.

¥ ka3 anue. HposecTn OKpyKHOCTD, KOHIEHTPAYECKYIO JAHHOMN H BpOX0O-
OAUWYIO 9epe3 JAHEYID TOUKy. B arol oxpyxB0cTH 0T pannoll TOIKH DOCTPONTD
XOpAy BaHAON AJIMHEL.

51. Yepes TouKy nepeceweHHs OBYX
OKPYAKBOCTEH MpoBeCTH CERYMYIO TAK, WTO-
66 wacTE ee, 3AK/IIOUCHAMA BHYTPH OKPYX-
HOCTell, pasRAnack JAHHON AJTHHE.

Y Eazanne [ToCTpouTs NOpaMOYTOIL-
HHA TPEyTONLHNK, HMEIOIHY rENOTeHY301
OTPE30K GpAMOl, coeauHawmml LeHTpH
AAHHHIX OKPYXRHOCTEH © XaTeroM, paBHEM
NONIGBIHE ABHHOTO OTPE3EA, H T. A,

§2. M3 Touxu, paunod pue Kpyra, Opo-
BECTH CEKYILYIO TAK, FTOGE BHEUMAR IACTH Puc. 154
€e DABHAack BHYTperted,

¥ kazanue. Ilycrs O — nentp oxpysxkuocta, R — ee pagaye, A — rannag
rouka. Crponm AAOB, rne AB = R, OB = 2R. Ecom C — cepeaymia oTpe3ka
OB, o npeuag AC — uckomas.

53. Haueprurs ayry, conparaomyoca (§ 116) ¢ aanmofi npamofs B mantoft
TOYEE H OPOXOSAIIYID Yepe? NaHHYH TOHKY.

54. CoexnEnTs ABe HenapajutensHhle mpaMsie conparamomefi (§ 116) mx
zyroii. PacesoTpers Tpn ciy4as:

1) Koraa TOWKH CONPMKENUS ¥ PATEAYC XYI'H HE JAHEL;

2) KOTAA ARH TOVILKO Pajyuyc AyCH;
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3) xoraa zana ofHa TOUKA CONDIXENEs, a paMAyc He AaH (IPAMEPH TAKOND
COSIREHNS TPAMBIX AYTAMH TPEACTABIAIOT <38KPYT/ICHHSS XKeJeSHONODOMXKHO-

55. Jimnua, RasuBaeMAN B APXHTERTYPE <«KDHBOH O Tpex LEHTPaxs (Hm
4NOTYORAMBHON Kpumofis), wepTuTed Tax (pHe. 154): menaT orpezox AR ma
TPE paBHne vwacTH B Toukax C m D; panmycom, passnim OD ¢ nemrpamu
B 9THX TOYKAX, BHCEKAIOT JYIH B Touke J; npoBoaar npamue JC v JD g
nx nponomkator; ommchealoT gyrd AE n BF ¢ nesrpamu B Toukax C n D
n ayry EF ¢ uenrpom B rouxe J. Obnacumts, mouemy xyra AR, EF u FB
conpATawTed. Conpararncs GH omm U Toraa, koraa AC Guuno 6u pasio DB, no
ne pasno CD?

6. BINCAHHHE 1 OIINCAHHHE MHOI'OYT'OJIBHUKH

136. Onpeaenenna Eum see sepmmrms Meoroyronsimra A BCDE
(pnc. 155) nexar Ha OKPY>KHOCTH, TO MOBOPAT, YTO ITOT MHOTOYTOALHHK
BIMCAH B OKPY>KHOCTh, HAH YTO OXPYXHOCTb ONIKCAHA, BOKPYT Hero.

Ecnn ee cToporn kakoro-uubyab Mporoyrobeaka { MNPQ, puc. 155)
KACAIOTCH OKPYXKHOCTHM, T¢ TOBOPST, YTO ITOT MHOTOYTONBHHK ONHCAH
OKOJIO OKPYXXKHOCTH, HIIE YTO OKPYKHOCTSL BIHcaHa B Hero.

137. Teopemsb: I) Oxono ecaxozo mpey20avHuxa MONCHO
ONUCAMS OKPYNCHOCIIL U NPUMOM MOALED 00NY.

2) Bo ecaxuii mpeyzoavnus

MONCHO SRUCAMNL DKPYICHOCTNY U

N P
- NPUMOM MOALKO 0ONY.
1) Bepwuan A, B n C Beaxo-
IO TPeyroIbHHKA CYTh TDH TOUKH, He

nexamue Ha ogHol mpamolt, a yepes
TaKW€ TOUKH, KaK MH BEAean (§ 104),
BCETRS MOXCHO NPOBECTH OKPYXHOCTD

A [IPUTOM TOJIBKO OXHY.
2) Ecim BOZMOXKHA Takas OKPYXK-
M 0 HOCTb, KOFOpana KACaAach Gul BCEX CTO-
pon Tpeyromsimka ABC (puc. 156),
Puc. 165 10 ee HEHTP NOMKEH GBITH TOYKOM,
OJMHAKOBO YAANEHHON OT 9THX CTOPOH.
JlokamkeM, 4TO Takasd TOYKA CYIecTBYeT. I'eOMETPHYECKOE MECTO TOYEK,
pABHO OTCTOAMMX OT cTOpok AB u AC, ecrp Gaccexrpuca AM yrnma A
(§ 60); reomerpuecKoe MECTO TOYEK, PABHO OTCTOSMHX OT cTOpoH BA
u BC, ecty 6uccextpnca BN yraa B. 9Th ape 6ACCERTPHCH AOMDKHEL,
OYEBHJHO, IEpecedbCA BHYTPE TPEYrONBHAKA B HEKOTOpOH Toure 0. D1a
TOYKA H OyAeT paBHOYIaeHHON 0T BCEX CTOPOR TPEYIONLHWKA, TAK KAK
oma Haxomares Ha oboux reoMerprueckux Mectax. Mrax, yrofe Bumcarts
KP¥yr B TPeYTOJILHMK, JEJHM Kakue-HHOyIp Apa yriia ero, sanpumep A
n B, nononam # TOuKy nepecedenMa OGHCcexTpuc Gepem 3a LEHTP. 3a
paauyc fepem oguu U3 nepnenankynspos OP, 0Q wu OR, onymeHHbIX
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M3 HEATPd Ha CTOPOHBI TPEYIOMbHMKA. (JKPYIKHOCTH KOCHETCS CTOpPOH
8 Toukax P,  H R, Tak Kax CTOpOHbI B 3THX TOWKAX NepleHAnKYIADHEL
K PagMycaM B HX KOHIAX, JexammX Ha oxpysxmoctd (§ 113). dpyroh
BIHCAHHON OKPYXKHOCTH He MOXET OmTb, TAK Kak Ape GHCCeKTPHCH
nepecekaloTCa TOILKO B OAHOf TOUYKe, a H3 QEHOA TOYKH HA OPAMYIO
MOKHO OMYCTHTH TONBKO OZHH NEPNEeHIMKYIAP.

3ameuanne Qcranndem caMuaM y4a-
ummcr ybeauThcd, 4YTO KEHTP ONHCAHRHOR
OKPY>XHOCTH J€KMT BHYTDH TPSYTONBHHKA
TONLKO TOTAA, KOTIA TPEYIrUIBHHK OCTPO-
yronbubili; B TYNOYTOVILHOM JKEé TDeyIoib-
HMKe OH JIeJKHT BHE €ro, a B INPAMOYTOMb-
HOM — Ea cepeAHHe runorenyast. LienTp snu-
CaHHONU OKPYKHOCTH JEKHT BCETZa BHYTDH
TPEYLOIBHUKA,

Caencreue. Touxa O (puc. 156), HAXOAACH HA OAHHAKOBOM pac-
¢10AEHK oF cropon CA B CB, pomxua nexxars #a. Guccextprce yraa C;
CTEA0BATENBHO, GUCCERMPUCH MPET Y2406 MPEYZOABHUKG NEPECEXAINMCR
a odnodl movxe.

138. BHeBnmcaHHBbIe OKPDYXHOCTH. BHeBINCAHHLIMH HASBIBAIOTCA
OKPyXHOCTH (puc. 157), KOTOpPBIE KACAIOTCHE OHOM CTOPOHLI TPEYI'OAbHHA~
KA ¥ 0POXONIKEeHH N gBYyX APYIHX CTOpOH (OHM JIEXAT B H € TPEYTOb-
HAX3, BCIEACTBAE Yero  noayYnid HA3BaEHe BHEBUHCAHHLIX).

Taxux oxpy;xHocTel
AM% BCAKOrO TPEYIodb-
HHKA MOXeT OBITh TpH.
Yrobm MOCTPOMTR HX,
NpPOBORAT OHCCEKTPHERI
BHEMIHNX YTNOB TPEyToib-
BEKa ABC B TOUKH MX
nepecedesull Gepyr 3a
nenrpbl. TRk, ueHTpOM
OKPYXKHOCYH, BIIMCAHHON
B yron A, CAYWUT TOY-
¥a O, T.e. nepecedeHue
éuccexrpuc BO n CO
BHEIIHHX YTAOE, HE CMEX-
Heix ¢ A; pammyc sToll
OKDYAHOCTE eCTb Iep-
NEHANKYAAD, ONYIEHHLIRA
u3 O Ha KaKy0-1u6o cTo-

Prc. 157 poOHY TPEYrONbHMKS.

Puc. 156
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139. CpoiicTBa BONCAHHOrO BRUTYKJ/IOFO UEeTHpeXYroJbHHKA.
1) B 68nyxA0M GRUCGHHOM YEMMPETYZOALHUKE CYMMA RPONY-
SONOAOHCHBLE Y2A06 PAGHA JCYM NPAMBM.

2} OCpamno, ecat 6 GUNYKAOM NETHIWPETYLOALHUKE CYMMG
NPOMUGONROAOIHCHUT Y2A06 PAGHA JYM TIPRMBAM, O UKOAO HEZO
MOJICHO ORUCAING OKPYICHOCTAL,

1) Tiycrs ABCD (puc. 158) ecTb BUUCAHRBIA BHLIMYKIIBLH -deTLDEX-
YTOABHEK; TpeSyercd A0xa3aTh, YTO

LB+ LD=2d u LA+ LC=2d.

Tax Kak cyMMa BCEX YETHIPEX YINIOB BCAKOTO BHIIYKJIOTO YETHIPEX-
yronbuaka paesa 4d (§ 82), To AOCTATOUHO HOKA3ATH TOABKO ONHO H3
TpefyeMyIX pABCHCTE.

Joxaxem, Hanpumep, uro LB + £D = 2d.

¥Yrout B 1 D, oK BOHCAHHbIE, H3MEPAIOTCS: HEPBEE — TONOBEHON
ayru ADC, sropo#t — nomoenno#t ayru ABC; cremosaTenbno, cymma

ZB + £D uzMmepserca cyMmott lwA.DC’ + -vABC a 9T CYMMa, PABHA

—(uADC +ABC), r.e. panua MONOBHAS OKPYAHOCTH;, SHAYAT,

£B 4+ /D = 180° = 2d.

2) lycre ABCD (puc. 158) ecth Taxoit BHIOYKIIbIi YeThIPEXYPOIbHUK,
y Koroporo ZB + ZD = 2d, n, cnenoearensno, LA + £C = 2d. Tpe-
GyeTca BOKA3aTh, YTO OKOVIO TAKOTO YETHpeXYIOVBHHKA MOXKHO OMHCATDH
OKPYZXHOCTD.

YUepes xaxue-uubyap TPK €ro Bepluumsl, HampuMep yepes 4, B u O,
IpOBeEM OKPYKHOCTH (UTO BCErIa MOXHO GAENsTDb). Yersepran Bepuuna
D ponxua HAXOAMTHCS HA 3TOH OKPYKHOCTH, IOTOMY 4TO B MPOTABHOM
cnyuae BepmaHAa yrna D nexana 6pl WM BHYTPH Kpyra, WIE BHE €rO,
A TOrfia 3TOT Yrou He mamepanca OGwi fionouBoll ayru ABC; mostomy
cymma LB + LD ne usmepanacs 61 nonycymmoli zyr ADC a ABC
H, 3HA4ET, cyMM2 £B + /D ne paBHAnack Okt 2d, TO NpPOTHBOPEYHT
YCAOBRIO.

Caexcrena. 1) Hz 6cex napaaserozposmos MOALKO OKOAD NPAMO-
Y2OALHUKG MONCNO OAULAMY OKDYIICHOCY,

2) Oxoso mpaneyuu MoHCKO ONUCAML OXKPYIHCHOCMS MOALKS Mmozda,

xo2da oHa pacrobounas.

140. CpoitcTro OMHCaRHOrO YeTHpPeXyroJdbAHKa. B onucau-
HOM UEMUPETY20ADHURE CHMML NPOTHUSONOAOHCHUT CMOPOH
passi.

Ilycre ABCD (puc. 159) Syaer omicantisit YeTHIPEXyTOIbHYK, T.e€.
CTOPOBEE €rO KACAIOTCA OKPYMXKHOCTH; Tpebyercs Aokazark, yro AB+
+CD = BC + AD.
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B

D
Prc. 158 Puc. 159

O6o3naymm Toukm Kacammus Gykpamn M, N, P u Q. Tak kax jse
KaCATEeAbHEIE, MPOBEACHHBLIE N3 ONHON TOYKH K OKDPYXKHOCTH, DaBHE, TO
AM = AQ, BM = BN,CN =CP a DP = DQ.

Crnenorarensyo,

AM + MB +CP + PD = AQ + QD + BN + NC,
ze. AB +CD = AD + BC.

7. YETHPE 3AMEYATEJNBHBIE TOUYKH
B TPEYTOJ/IbHUKE

141. Mmu snueny, Tro:

1) mpu NepResduRYARPG X CIMOPONGM MPEY204LNUKS, nposedertne
“epes ur cepedunn, nepecexaiomes 8 odnol movxe (KOTOpPad €CTh HEHTP
ONMCAHHOIO KPyra);

2) mpu Buccexmpucsl Y2A06 MPEYZOADHUKGE REPECEXGIOMCR 6 00NOl
mouxe (KOTOpas ecTh NEHTP BOHCAHHOTO KPYTR).

Cneayiompe gBe TEOPEMBI YEASHIBAIOT elie JBE 3aMeqaTe/bHbe TOTKR
TPEYTONbHIKA: 3) TOUKY epeceydeHN:st TPexX BRICOT U 4) TOUKY nepeceeHts
TPEX MednaH.

142, Teopena. Tpu avicomu mpeyz0avNUKE NEPECEXGIOT -
cA @ odxoll mosuxe.

Yepes xaxayo sepmmny AABC (puc. 160) nposeged npsaMyio, na-
PAANEAbHYIO MPOTHBONOMOKHOR CTOpoHe ero. Torga noayamm penomora-
rensHbilt A4y B C|, &K CTOPOHaM KOTOPOrO BHICOTE! JAHHOTO TPEYTOMbHH-
ka meprneHaukynapHil. Tak kax Cy1 B = AC = BA, (Kax npoTHBONONOK-
31“5 CTOPOHEI MAPAILIENIOTPAMMOB), TO TOUKA B €CTh CepelHHA CTOPOHML

107

Nonobo sromy yGemmmcs, uro C ects cepeauna Ay By m A — cepe-

anna By Cy. Taxum oGpasom, suicortt AD, BE u CF nepnenguxyaapHi
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4

Puc. 160 Puc. 161

K croponaM AA; B1C) ¥ npoxonar 4epes HX CEPENMHBL, & TAKHE NEPHEH-
AEKYNADBI, Kak Mbl 3HaeM (§ 104), nepecexalorca B OGHON TOUKE.

3amevanne. Touxka, B KOTOPOIl NEPECEKAIOTCA BHICOTHI TPEYIOHDb-
HHK3, HA3bIBAETCHA €r0 OPTOLEHTPOM.

143, Teopema. Tpu meduahs MPeya0AdbHUKG nepecexa-
1omes 6 odnoll mowxe; ama movuxa omcexaem om xavedoii me-
FUAKDE TPEMBIO “ACMH, CAUMAR OM coomeememsyoueti emo-
ponnt.

Bosbmem B AABC (pre. 161) xaxue-unbyan NBe MeAHAHB, HAIPAMED
AE n BD, nepecexalonueca s Touxe O, # JOKaKeM, 4TO

oD = %BD n OE= %AE.

na storo, pazaenus OA u OB nononaM B Toukax F u G, nocrpoum
versipexyroabiek DEGF. Tak kak orpesok FG coemuHmeT cepemmHer

AByx cropor AABO, ro FG|AB u FG = %AB. Orpesoxk DE Taxxe co-

€nAHAeT CePeIRHb ABYX cTopon AABC; nosromy DE|ABu DE = %AB.

Orciona pweoAuM, ure DE|FG u DE = FG; crenosarensro, YeTsipex-
yronbiuak DEGF ects napaanenorpamm (§ 89), u noromy OF = OF
1 OD = O0G. Orciona cnegyer, uro

OF = %AE # OD= %BD.

Ecnu Teneps po3bMeM TpPeThIo MeAMaHy C omsolt w3 Meanal AE wm
BD, To Takxe yBeamMcsi, 9TO TOYKS HX NepeceNeHHs OTCEKAeT OT KaKAOH
W3 HMX 1/3 HYaCTh, CHHTAA OT OCHOBAHHA; SHAYMT, TPEThA MEIHAHA JOIKHS,
nepeceuncs ¢ MeauaHamp AE u BD = oppol » Toit 3ke Touxe O.

W3 pusnxu u3secTHO, UTO IepeceIeHue MOIHAH TPEYTOILHUKS, € C T b
€r0 UEHTP THAXKEeCTH; OH BCEriia IEKHT BHYTPH TPEYNOAbHUKA.



IL.7. YIIPAJKHEHHA 105

YIOPANHEHHAA

Hafitu reoMeTpHYeCKHEe MecCTa

1. Ocnopanuil MepeHARKYAAPOB, OMYMEHHNX HI JAHHON TOUKH A4 Ha Mpa-
Mble, MPOXOASNINE Yepes NPYryIo A8HAYI0 TOUKY B.

2. Cepesyn X0pA, DPOBEACHEEIX B OKPYXHOCTH lepe3 NAHHYI) BHYTDH Hee
TOUKY.

HAoKazaTe TeopeMmu

3. Bcna e OXPYXHOCTE KACMOTCHE, TO BCAKAS CEXYMad, NPOBCACHRAR
Yepe3 TOMKY EACAHHSA, OTCEKAET OT OKPYIKHOCTEN ABE NPOTHBONEAAUIHE AYTH
ONHHAKOBOTG HCTA I'PAAYCOB. .

4. OTpesxm ABYX DABHBIX XOPZ, MEPECEKAOMMXCH B ONHON OKPYEHOCTH,
COOTBETCTBEHHO PABHEL

5. Jpe oxpyxHOCTH Tepecexaorca B rouxax A u B, uepes A nposegena
CEKYIIAS, NePECeXarmas oxpyxHOCTH B Toukax C m D; nokasars, uro yron
CBD ects BenuqnAa NOCTOAHHAL AAR BCAKON cexymiedl, DpoBeaeHHON Hepes
T09ky A.

Yrkazamwe Yom ACE n ADB nMeroT NOCTOSHAYIO BEIITIHNY.

6, Ecau wepes ToYKY KACAHWSA JBYX OKDYXkHOCTE mpoBEneM Ipe Cexymme H
KOHIB WX COSAHHHM XOPAAMH, TO 9T XOPIK MAPAILTebHEL

7. Ecxa qepes TOUXY KacaHHA ABYX OKPYXKHOCTeR NpOBEieM BHYTDR HX
Kaky0o-a00 CeKyIyIo, To KacaTelIbable, IPOBGACHRHE Jepes KOHIE ¥roft cexy-
wefl, TApaIIeIbHEL

8. EctH OCHOBAHUA BHICOT TPEYroIbHUKA COSMAHHM MPAMLIME, TO MOy HHM
HOBW TPEYPOIBRMK, ANA KOTOPOTO BEICOTH {lePBONC TPEYTOIbHKKA CIYXKAT
GHCCEKTPHCAMM, )

9. Ha oxpyxnmocTh, omacasof oxoie paBHOcTOponmero AABC, miata
npow3BoARHAf Touka M; mokasaTh, wTo HamOIBIEESM w3 oTpesxos MA, MB,
MC papeHd cymme OBYX OCTAILHBIX.

10. B3 Touke P npoReneHs K OKPYXHOCTH ABe Kacaremsune PA u PB u e
pe3 Touky B — muamerp BC. Hokasars, uro npaMue CA u OP napatremsur
(O — meHTP OKpYMHOCTH).

11. Yepes oary ¥3 TOUEK mEPECESEHHA JBYX OKPYXHOCTEH NPOBOAAT JAa-
MeTp B Kaxnoit B3 HEx. JoxajaTe, 4To mpaMad, COSHMHESIONAS KOHIM ITHX
JHaMETPOB, HPOXONAT Yeped BTOPYIO TOUEY NEpeceqeHns OKpyxHOCTER,

12. duamerp AB n xopaa AC ofipaszyor yroa b 30° . Yepes C nposeaena
KacaTelbHasd, Tepecekalomana npomomxerme AB B Touxe D. ogasaTh, wTo
HACD parnobenpenunts.

13. Ec/ma 0010 TpEyronbEMEA OMIIeM OKPYKHOCTS M B3 MPOUIBOILHOE TO4-
K¥ €2 OHYCTHM HepreHIMKyAApH HA CTOPOHHK TPEYrObLEAKA, TO EX OCHOBAHMSA
JIGHAT Ha ongtoil npamodfl (npamas Cunocona).

Yxazanne HokasaTenbCTBO OCHOBWBAETCA HA CBONCTBAX BIACAHHELX
yraos (§ 124) 1 yraos pomcannore uerspexyromsemks (§ 139).
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38.!.’(8"1]! Ha DOCTpPpOECHHE

14. Ha nasmott Geckomedamofl mpamol HafiTH TOUKY, W3 KOTOpOR AsMHEN
orpesok G G BEACH NOA JRHEEIM YI/IOM.

15. HocTponTs TPeYTOMLHRK RO OCHOBREWK), YTIIY OpDM BEPIARS H BEICOTE.

16. K ayre jassoro cexTopa mpoBeCTH TAKYIO KACATONLHYIO, 9100t HACTh
€e, 33KTIOYEHHAA MEKAY DTPOANIAEHABIME PAJKYCAMU (OrpaHITHBAIMUINMY
CEKTOD), PABHAJIACH JARHEOMY OTPE3KY (CBECTH 3TY 3aJady K npeasimymef).

17. Hecrponrs TPeyroNLHEK 00 OCHOBAHMIO, YTAY IIPU BepIIAHe ¥ MEJuaHe,

K OCHOBAHUIO.

18. Hamm R0 BenHumMe H IOVIOKEHMIO ABA OTPesxa & H b, Haftty raxym
TOUKY, H3 KOTOpO#t 0Tpe3oK a Oma Gl BHACH NOK AAEHHIM YIJIOM & H OTpe30k b
noA JAHAEM yraoM 5.

19. B tpeyroneruKe HATH TOUKY, H3 KOTOPOH €10 CTOPORK GhnH 61 BRAHS!
O, PABHEIME YTJIAMY.

Yrazauune O6parars BHMMBHNC Ha TO, TTO KXW M3 STHX YII0B
,qmmenpmm%;d.

20. TPEYroAbEUK N0 YIVIY GPM BEpINHHE, BHICOTe H MEIAAHE,
TNPOBEHERHOH X OCHOBAHMIO.

¥Yxazsarmue [lpopomxus meomany Ha paBHO@ PACCTOEHHE ¥ COSNHHUD
MOAYYEHHYI0 TOUXKY ¢ KOHIIAMM OCHOBAHHR, PAcCMOTPeTh obpasopapmmiics ma-

21. TlocTponTe TPEYTOILHNK, B KOTODOM JAHEL OCHOBAHME, HPIICIRANIHA
K HEMY YFON H YIOJd, COCTaBNeHHLIl MeRHAHON, HpUBSACHHON ¥I BEpUIFHL
JRHHOIO YTI&, B ¢TODoHOHA, K KOTOpof 5Ta MeauaRA NPOBENEHA.

22, TocTpoRTS TAPAATIEAOTPAMM IT0 ABYM €10 AUATOHANAM H GHHOMY YILAY.

23. Hocrponrs TPEYTOILHEK N0 OCHOBMHMIO, YAy NPHR BePIIMHE M cyMMe
EiM PASHOCTE ABYX APYriX CTOPOH.

24. TloCcTPOHTH 4ETHPEXYTOILHAK 1O SBYM IHATOHAMSM, OBYM COCGRHMM
CTOPORAM ¥ YTiTy, 0BPASOBAHAOMY OCTALHEIMH ABYMS CTOPOHAME,

25, Danu Tpe Touxn A, B u C. Iposectut uepes A Taxymo npaMymo, 4Tob
PACCTOSHEE MEX Y NEPUEHARKYANPAMHE, GNYIIEHELIMY HA 5TY MPAMYID H3 TOTEK
B u C, pasRANOCHE JAHHOMY OTPE3KY. .

26. B gaawnifi Xpyr BIMICATS TPEYTOALHHK, ¥ KOTOPOTG ABA YEVIa JAHLL.

27. Oxommo AARHOrO KPYI'a ONECATS TPEYTONLHHK, ¥ KOTOPOIO ABA YIIIa DAFK.

28. IToCTPORTH TPEYTONBHMK [0 PANMYCY OMWCAHHOIO KpYTa, YOIy IpH
BEpIIUHE M BEICOTE.

29. Boucare B JAMHH# KDPYT TPEYTOABLHHMK, ¥ KOTOPOIO H3BECTHEL CYMMa
ABYX CTOPOH B Yrofl, NPOTHEOACKANHHA OOHOL U3 9THX CTOPOH.

30. Brmcars B gannwifl Kpyr “eTHpPEXYTWILHHK, ¥ KOTOPOTO NaHE CTOPOHA
H hBa YA, He IPUACKANIHE K 3TON CTOpOHe.

31. B mamanit pom6 poMcaTs KpyT.

32. B papHOCTCpOHHEN TpeyrOMLHNK BIHCATH TPH KPYFa, KOTOPHE OONADPHO
EACaoTCA JPYT APYIa H H3 KOTOPHX KRR KACASTCH BYX CLODOH TPEyrob-
BHKA.

33. [locTpouTE 1ETHPEXYTOIBHHK, KOTOPE MOXHO GRin0 G BIHCATL B OK-
PYXHOCTE, IO TPEM €50 CTOPOHAM M OTHOR NRACOHAMM.

34. IlocTponTs poMG MO JAHHOA CTCPORE M PATAYCY BIMCSHHOTO KPYIa.
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35. Oxono AaHHOTO KPYTA OMMCATH PABHOOSADCHAN NPAMOYTONBHEN Tpe-
¥rONBHUK.

36. Hocrpours pasroGenpeHnsl TPEYTOABUHK HO OCHOPAHMIC H DAJEYCY
BIMCAHNOTO KPyTR.

37. HocTponTs TPEYTONLHAK 00 OCHOBAHIND H JBYM MESHAHAM, HCXOANIHM
M2 KOHUOB OCHOBaHMA. YKajzaume: cM. § 143.

38. To xe mo Tpem mMegmanam. Yxrasanue: car. § 143,

39. Jana okpy®xHocTs H Ha Hefi Touky A, B 1 C. Boncats B 3Ty OKPYXKHOCTS
Takoli TpeyroNbHRK, TTOOK €ro GUCCEKTPMCH NPA NPOSDKEHKE BCTPEYAIM
OKpyxB0CTh B ToIKAXx A, Bn C.

40. Ta xe za5a4a, ¢ 3aMeHON GHCCEXTPUC TPEYTONLHHES €10 BHCOTAMM.

4]. Jana okpyXHOCTb ¥ Ha Hefl TpA Touky M, NV u P, B KOTODEIX mepécexa-
10TCH € OKPYKHOCTBIO (TIPM NPOAOKKEHUM) BRICOTA, GMCCEKTPHCA H Me/NaHa,
HCXOXAIIEe 43 OJHOH BepIIHHG! BIUCAHHOTO TPeyroasHHKa. IlocTpomTs 9TOT
TPEYrONLEHUK. '

42. Ha oxpyxnoctr aaust ape Toukn A m B. H3 srux vouex nposectu gse
TIApALIeNbHEIE X0DAL, CYMMa KOTOPHIX JaHA.

3ajxaud Ha BHYUYMCACHHS

43. Brrancauts BuBcannbi yroi, onmupanomm@iica Ha AYTY, paBHyio 1/, dacT
OKPYKHOCTH. )
44, Kpyr paszencH Ha Apa CErMEHTA XopAol, neaameit OKpyRHOCTE HA YACTH
B orHomenun 5:7. BaaucmmTe yre, KoTOpHE BMEINAIOTCH STHMA COrMCHTAMN.

45. JIpe xopan nepecexaloTca nog yrmo B 36°15'32", Burvyucnuts B rpa-
AyCcax, MHAYTaX U CeKYHAAX OBe JYTH, JAKII0UCHHEE MY CTODOHAMH 3TOIO
YIA3 # X DPOAVDKEHHIMH, eCnH ONHA H3 9ThX AYT OTHOCATCA K Apyrofl xak
2:3.

46. Yron, COCTAR/ICHALLL ABYMS KACATE/NbHEIMH, IPOBEACHHEME 3 OHOM
TOYEM K OKPY:XKHOCTH, papett 25° 15'. Bruuenurs Zyrw, 3aKTI0UeHHBE MEXKAY
TOYKAMP KACAHUA.

47. BuitHcIuTE YTOUI, COCTRRICHEHbIT KAcaTennHO# R Xopaoil, ecaM Xopaa
AeMNT OKPYAKHOCTE Ha ZBe JacTH, OTHOCSIIMECs Kax 3:7.

48. lize oXpyXBOCTH OOMHAKORONO PANHYCA NEPeCEKARYTCH ToA, YIaom 2fd;
ONPCHSAATh B I'PAAYCAX MEHLINYIO U3 OYT, 3AK/UOTAIOMAKCE MEXAY TOUKAME
nepecedeHns.

NMpumevanue YrioM AByX NepeceKkalomMxcd AYr HAIMBAETCA YIOI,
COCTABJIEHHBA JEYMA KaCATENHHLIMY, IPOBEACHHEMA K THM JYTAM M3 TOYKH
mepecedeHn.

49. W3 onporo KOHUA AMAMETDa NPOBEJCHS KACATABHAN, 3 B3 APYTOTO —
CEXYWAs, KOTOPAY ¢ KacaTeNsHON cocTaBageT yroa 5 20° 30 . Halirn Menbmywo
H3 JIyT, 3AKJIIONEHHBIX MEKIY KACATEasHON B cexymtelf.
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1. IOHATNE OB I3MEPERWH BEJINYHH

144. 3apawa nsMepeHnd oTpeska. o cUX NOp, CPABHMBAA MEXK-
Ay coboif IBa OTpe3xa, MBl MODIH ONPEREIHTH, PABHEI JId OHH MEHRHY
coboli, & e/ He paBHBI, TO Kakoll 3 HuX 6ombie (§ 6). Ham npaxoamiocs
9TO FenaTh OpPM H3YYEHMH COOTHOIEHMH MEXKAY CTOPOHAMH H YTJIaMH
rpeyronseuka (§§ 46, 47), npa cpapHeHMM OTpe3Ka mpaMof ¢ AoMmaHON
(§ 50, 51) m B HexoTOpHX Apyrux cay4aax (§§ 63, 54, 55). Ho raxoe
CDaBHEHHE OTPE3KOB MeXAy cofoll elle He ZaeT TOYHOTO NP NCTABJCHAS
0 B&IHYHEE KAWAOrO H3 HAX.

Mut mocTaBuM Teneps 3aJaYy YCTAHOBHTH TOHYHOE OCHSTHE O AJIHHE
OTPE3KA U HAATH CnOCOOH BHPANATL ITY AJNEHEY MPH NOMOINH THCIA.

145. Obmaa mepa. Omeli Mepoli ABYX OTPEIKOB NpaMoll HaSKIBA-
€TCA TaKol TpeTHil OTPe30K, KOTOPLIY B KAMAOM U3 OEPBEIX ABYX Colep-
KUTCH nestoe yueno pas Ges ocrarka. Tak, ecmm oTpesok AM (puc. 162)
conepxnrcd 5 pas 8 AB 5 3 pasa B CD, 10 AM ectp ofmas mepa
AB u CD. Tlopobuo 3romy MoxEO ropopnts 06 ofmel Mepe Asyx Ayr

oM 8 e—— 4 — 4>
—t— ] ] e e L
tt B 1€ B TR
C by D [
Puc. 162 Pnc. 183 Prc. 164

ONMHAKOBOTO PAAMYCA, ABYX YTIIOB U BOOOME ABYX OOHOPOIHLIX BEHYHH.

3ameuanne Ouesnumo, 9410 ecnH oTpeaok AM ecth obmas mepa
orpeskos AB u CD, ro, paspenus AM na 2, 3, 4 u Tak ganee panHue
YaCcTH, MBI TOAYYHM MeHbipe ofuIMe MepH ans orpeskor AB um CD.
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Takum obpa3oM, ecIM ABA OTPe3KA HMEIOT KaKyw-HuOyas obmyio mepy,
TO MOMKHO CKA3ATD, YTO OEH HMeT BecuucieNHOe MHOXKeCTBO 00X Mep.
Oana u3 aax Gyzer vadbomsinas.

148. TeopeMmnl, Ha KOTOPHIX OCHOBSHO HaxXoXJeHHe Hanboun-
meit 06mteft Meprl. Urobu malitn nanGonpmmyo oBIyI0 MEPY ABYX OT-
peskoB, ynorpefiiioT cnocol noCHeNoBATENLHOIO OIIOMKEHN, NOAOGHELY
TOMY HOCAEICBATENLHOMY ACNEHUIO, KAKAM B ApH(DMETHKe HAXONAT HAN-
Gonpumilt oOHIH ZeAUTENs ABYX HEMLIX YUCET. ITOT cnocol OCHOBRBALTCH
Ha CAEAYIOUIHX TEOpeMaX.

1. Ecau mexnvuiutl uz deyxr ompesxos (A g B, puc. 163) co-
deporcumen e boavwieams ueave “ucac pos ez ocmamxs, mo
Hauboavwiar obups mepa IMUT OMPEIK0S eCMmt Menvwuli uz
Huz,

Ilycrs, manpumep, orpesox B comepxkutcsa B orpeske A posHo 3 paza;
TAK KAK OPH 3T0M, KOHEYHO, OTPE30K B colepXueTrcs B caMoM cefe POBHO
1 pa3, To B ecrs obmaa mepa orpeskos A u B; ¢ apyroft croponel, 3Ta
Mepa ecTs W HauOONbIas, TAXK KAK HMKAKON orpesok, Gomemufl B, ne
MO3eT cOnepXaThcd B B upnoe 9ucno pas.

2. Ecau menvwiuti us deyx ompesxos (B, puc. 164) codepacum-
ca 8 Goavwem (A) yeaoe “UCAO PG € HEKOMOPHM OCINGMEOM
(R), mo nauboaviuas ofuwigR meps amux ompesxoe (ecnu "oHa
CYmeCTBYeT) JoANCHE Huimy u nauboavwietl obweil mepott mens-
wezo ompesna (B) u ocmamxa (R). ITycTs, nanpumMep,

A=B+B+B+R.

H3 37010 paBeHCTEBa MBL MOJKEM BEIBECTH CIISAYIOLIAS ABA 3aKACYEHHS:

1) Ecnna cymecrsyer oTpe3ok, cogepxammuiics 6es ocratka B B u R, 1o
OH COMEPIXKUTCA Takke 6e3 ocTaTka u B A; eciiu, HanpuMep, Kako#i-HrOy AL
OTPe30K CONepKUTCA B B posdo § pa3 H B K comepxarrcs poBHO 2 pasa,
To B A or copepxurca 5+ 5 + 5+ 2, 1. e. 17 pas fe3 ocrarka.

2) O6paTHO: ecaM CYWIECTBYET OTPE3OK, coacpaamuics 6e3 OCTaTKA,
B A n B, To OH conepxuTCa TakKe Ge3 ocraTka # B R; ecau, manpasep,
Kaxol-HuGy b oTpe3oK coaepxurca B A posno 17 pas u s B posrO 5 pas,
TO B Tolt wacTH oTpeska A, KoTopas pasHa B, on conepxurca 15 pas;
CIEAOBATENBHO, B OCTaIOmelics YacTH oTpeska 4, r.e. B R, on co,r(epxm'cﬂ
17 - 15, r.e. 2 paza.

Takmm 06pa3oM, ¥y ABYX Nap OTPE3KOB

AuB BuR

AOJDKHEL OBHITL ONHM M Te XKe ofmme Mepsl (eC/iH OHM CYMECTBYIOT);
nodTOMY ¥ HanGoabman ofmad Mepa Yy HuX JOKHS OMITE OQHA ¥ TA JKe.

K sram mpym reopemaM Hano eme J0GABHTL CNEAYIOMYI) AKCHOMY
u3Mepenuy (akcuoMy ApxHmezna):
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Kax 6u seaux nu Swua Soavwuti ompeaox (A) u xax 6w aaa
xu Ovia menvwuii ompesox (B), ecezda, omxaadweas Asens-
wuti Ha boavuesm noceedosamesvno I, 2, 8 u maex dasee pas,
MU FOAYNUM, YN0 NOCAE HEKOMOPOZO TM~20 GMAONCEHUR UAU
HE NOAYHUMCA HUKEKO20 OCMAMKG, UAYU NOAYSUNICR OCMAMOX,
Menovtutl menvuie2o ompeasa (B); ApyruMu copaMi, BCersa MOXKHO
HaliTH cT0NMb DOALIICE Leoe NONOKHTENbHOE YHCHO M, 910 B - m < A,
Ho B-(m+1) > A

147. Haxoxaeuue HamGonsIneii o6meli Mepsl ABYX OTpe3KoB.
Ilycrn Tpebyercs Ralit mauGombyo o6IyI0 Mepy ABYX JARHBIX OTPe3-

koB AB u CD (puc. 165).
Jna srore Ha Gobiaem

oy . ; ‘::| L OTpe3Ke OTKIANBaeM (C 0o-
¥ T T ) MOILBIO NHPKYNA) MeHLIIEL
OTPES0K CTOABKO Pad, CKOMNb-

c—4—HDp X0 370 Bo3MOxHO. [IpH aTom,
Puc. 165 COLJIACHO AKCHOME H3Mepe-

HUA, CITY SUTCH GIEQ H3 QRYX:
uny 1) CD ynoxnrca 8 AB 6e3 0CTaTKA, TOTAA HCKOMANA Mepa, COTNACHO
Teopeme 1-fi, 6yner CD, wm 2) nonydnrca Hekoropwift ocrarox EB,
menpmmalt CD (Kak ¥ mac Ha 4eprexe); TOLAA, COTMACHO Teopeme 2-if,
BONPOC NPHBEAETCH K HAXGXKZACHHIO Haubonbmeft ofmelt Mepnl apyx
MCHBIIHX OTpe3xoB, uMenro CD n nepporc octarka EB. Urobm natitn
€e, IOCTYNaeM 0o MpeAblayIIeMY, T. €. orknaianeacy BB ua CD cromsko
pa3, ckonbko MoxcHO. U1 onars mpomsoiiner ommo w3 mpyx: wnu 1) EB
yaoxurca 8 CD 6e3 ocraTka, TOrma mckomas Mepa d Gyaer EB, nnnr
2) nomyuarca ocrarok FD, mensumit EB (xak y Hac Ba yeprexe);
TOT/I3 BONPOC MPUBEAETCA K HAXOKACHHI0 Haubonbueff obmell Meprt Ipyx
MeHBUINX OTPE3KOB, MMerHo EB u sroporo ocrarka FD,

IIpononxasa 3TOT mpueM panee, MB MOMKEM BCTPETHTBCA ¢ TAKHMH
JABYMs1 BO3MOKHBIMHE CHYIATME:

1) nocne EEKOTOPOTO OTAOKEHHA He NONYHNTCA HAKAKOTO OCTATKA HITH

2) mpouecc MOCAENOBATENLHOTO OTNOXKeHAs Ee GyneT HMers KoHua (B
OPeSIONOKeHUA, YTC Mbl HMeeM BOZMOKHOCTE OTKAANMBATD KaK YTOXHO
Manble OTPE3KH, ITO, KOHEYHO, BOSMOXKHO TONBKO TEOPETHYECKH).

B nepeoM cayvae mocnegnnfi ocratox m Gyner mauGoabweti obmelt
Mepoft NanHBIX oTpe3koe. 106k yaobHell BMYACTHTE, CKONMBKO PA3 T4
BanboAbIIAA OOMAS Mepa COAEPIKUTCA B JARHBIX OTPE3KAX, BLIINCHBACM
PAX PABEHCTS, NOXYIAeMBIX HOCTE KAXKAOro oTnoxkenns. Tak, no Hatiemy
qepTeXKy Mbl GygeMm umern:

mocne  nepeoro oTimkedns ... AB = 3CD 4+ EB;
» BTOpOro » ... CD = 2EB+FD;
» TPeTBero » ... EB = AJ4FD.

Ilepexons B 3THX PABEHCTBAX OT HEXKHETO K BEDXREMY, NOCTEN0BATENb-
HO HAXOAHM:
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EB =4FD; CD= (4FD)-2+ FD =9FD;
AB = (9FD) -3+ 4FD = 31FD.

HonobHO 3TOMY MOXKHO HAXOZHTD HAHGOMBINYIO OGIIYI0 MEpY EBYX JAYT
OOMHAKOBOTO PANMYCa, ARYX YIVIOB H T.II.

Bo pTopoM cayyae HaHEBIC OTPE3KH He MOTYT HMETH 0OmIeft Me-
phl. UYrobu1 0OHapyKHTH 3T0, NPEANOIMKEM, 9TO AAHHLE OTpesKkdy AB
# CD umeror kakyo-aubyap obmyio mepy. Mepa 9ra, xak Mbl BHaenn,
HAOIDKHAE, COACPXATbCR leJoe YHCIO pa3 se Twmko B AB u 8 CD, Ho
# B ocrarke BB, cnegoBaTenbHo, ¥ Bo BTOpoM ocrarke FD, u B Tpernem,
H B YeTBEPTOM M T.J. Tak KaK OCTArKd 3TH HAYT, OOCIEJOBATEILHO
YMeRBINAACH, TO B KKIOM H3 HHX o0mAds Mepa JONAKHS COALPKATHCH
MeHBbIIeEe YMCAO Da3, 4eM B npenpigymeM octarke. Ecnx, Hanpamep,
8 EB ofmas mepa comepxurcea 100 pa3 (poobme m pas), 10 B FD osa
cogepxkurce MeHee 100 pa3 (3HaumT, He Gonee 99 pas); B caeAyOmEM
OCTATKE OHA ROVIKHA COIEPKATHCA MeHes 99 pas (3naumt, me Gonee 98
pa3) 1 1. 2. Tak Kak psj OENbIX NOROKATELHEIX YMEHbIAIOMEXCA SRCAI:
100, 99, 98, ... (# Boobme m, m — 1, m — 2,...) umeeT Komen (xak 6wl
BEJNKO HE OBL10 4BCIO M), TO M NPONECC ROCASAOBATENABHOTO OT/ICHKERHS,
OpH ZOCTATOMHOM €rQ NPONOIIKEHHH, A0MKeH KOHTH RO KOHUA, T.€. Mi
JofiieM 10 TOro, 4r0 Yie He MONYYNTCA HHKAKOTO OCTATKA. SHAYHT,
€CIIH NOCNEAOBATENLHOE OTAOKEHHE He MMEST KOHIA, TO JAHHES OTPESKH
HHKAKON 0B1ell Mephl HMeTh He MOTYT.

148. ConsMepmMLie B HeCONSMepHMbie oTpeskn. JIBa oTpeska
RPAMOfi HAIKIBAIOTCA COH3MEDHMBbIMH, OCJIH OHH HMEKT OOILYIO Mepy,
H HECOH3MEPHMBIMHE, KOTIa Tako# obmelt Mepr He CymECTBYeT.

Ha npaxTuke HET BO3MONMHOCTH
yOenuTeCH B CYINECTBOBAHHH HECOH3-
MEPHMEIX OTPESKOE, NUTOMY ¥T0, PO~
JOMKAS TOCNCHOBATENBHOE OTIONKE-
HHE, Mbl BCErRa JofiEeM A0 CTONbh Ma~
JIOTO OCTATKA, KOTODHIl 8 Npeawlay-
MeM OCTATKE, NO-BHIRMOMY, YKIAAR-
BAaETCH Ilesioe YHCIO pad. BHTh Mo-
}eT NpH STOM H JOMxeH O Obl mo-
NY9YATHCA HEeKOTOPLIA OCTaTOXK, HO WO
OpHYKHE RETOYHOCTH HHCTPYMEHTOB
(LMpKyAA) H HECOBEDIIEHCTBA HAIIMX
Oprasos YYBCTE (3peHUA) MbI HE B 0O~

CTOAHMM ero 3aMeTuTh. OAHAaKO, Kak Puc. 166
Ml cefivac JOKAMKEM, BeCOM3MepHMhIe
OTPE3KH CYIECTBYIOT
149. Teopeuma. Juazonass xeadpoma NeCOUIMEPUMA € €20
CMOopoHoti,

Tax xak AuaroHan: AeJHT KBAAPAT Ha 483 papHOGEADEHHBIX MpA-
MOYFONBHEIX TPEYrobHUKA, TO TEOPEMY 3TY MOMHO BHICKA3aTH MHBI-
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MH CJIOBAMH TAK: 2UNOMENYIE DAGHODEIPENHOZ0 NPRMOYZ0ABROZ0
MPEY20ALHUKE HECOUIMEPUMA € €20 KGMETTIIOM.

IpeapapATensHO AOKAKEM CHEAYIOMEE CBOHCTBO TAKOrO TPEYTONbHE-
KA; eciri Ha ranoTeny3e (puc. 166) ornoxum orpesok AD, pasamii kaTery,
¥ npoeegeM DELAC, 10 o0pasoBaBimmlics NPH 3TOM NPAMOY20ALHGE
mpeyeoavrux DEC Gydem pasrobedpernnd, a ompesox BE xamems
BC oxaccemes paswwm ompesxy DC zunomenysu, Irobu yoenuTncs
B 3TO0M, NpoBEAeM npamywr BD u paccMorpuM yribt Tpeyronsankos DEC
8 BED. Tak kax TpeyronbEuk ABC pasROGeAPEHHELIA B BPAMOYTOIbHLEHE,
10 £1 = £4, u, chieoBaTeNbHO, £Z1 = 45°, a NOTOMY B NPAMOYTOMBHOM
rpeyronbhuxe DEC u £2 = 45° p, anawut, Tpeyronsrax DEC umeer gpa
PABHEIX YT B NOTOMY ero cropoib DC u DE pasubL.

B tpeyronbauxe BDE yron 3 pasen npamoMy yray B Ges yrna ABD,
a yron 5 pasen npamonmy yray ADE 6es yena ADB. Ho LADB = ZABD
(rak kax AB = AD); 3nauur, u £3 = £5. Ho Torma Tpeyromuek DBE
Bomxer 6u1Te pasnoGespennbilt, u notoMy BE = ED = DC.

3ameTHs 370, CTAHEM HAXOAMTH OBUIYIO Mepy oTpeskos AB u AC.

Tak xak AC > AB u AC < AB + BC, re. AC < 24B, 10
Kater AB ornoxkeTrca Ha runoTenyse AC TONBKO OJHH PA3 ¢ HEKOTODLIM
ocrarkoM DC. Temeph #Hamo STOT OCTATOK OTKAaAbIBATL Ha AB nnm,
910 Bee pasno, Ha BC. Ho orpesox BE, no aoxasapromy, pasen DC.
3uaynr, Hato DC omnoxure eme wa EC. Ho EC ecrb ranorenyaa,
pasHolenpennoro Tpeyromsreuka DEC. Cneaoparennro, npomecc OTno-
FKEHNA JJ1 HaXoKaeHAA obuiefl Meph CBOJMTCA TeNeph K OTIIIANEIBAREIO
rarera DC npaMoyranbHoro pasHobegpenHoro tpeyroneanka DEC ua
ero remoresyse FC. B cBO® o9epessr 310 OTAOKEHHE CBEASTCA K OT-
KJNaABBAHANID KaTeTa HA THNCTEHY3e HOBOID MEHBAIEr0 NPAMOYTONBHOIO
PaBHODEApeHHOrO TPEYTOJIBHEKA M T.J., OYCBANHO, Oe3 KOHIA. A ecmm
TMpONEce ITOT He MOXKET OKOHYUTBCH, T¢ obmelt Mepw oTpeskos AC u AB
Be CYNMECTBYET.

150. IlonaTHe 06 BM3MepeHNH OTPES-
[ A ———— 3| KoB. UUToOBl COCTABATL ACHOE MPEACTABIIE-
HME O BeAM4HME TAHHOIO OTPE3KA, ero Cpab-

| B B e HMBAOT C APYTHEM, YXKe W3BECTHHIM HaM OT-
jt— B —»} PE3KOM, HAOPAMED € METPOM (STOr H3BECT-
ey ’ HKH OTPe3oK, ¢ KOTOPBM CPaBHHBAIOT JApY-
He OTPE3KH, HASHLIBALTCH enHHHEnel MiIw-

Puc. 167 anl). Ilpn sToM MOryT nmpescTaBaThCs XBA

PAIHIHLIX CTy9ad: HiAH H3MepAeMslll oTpe-
30K COH3MEPHM ¢ eauHuneH, WH HeCOMIMEePHM ¢ Heff.

1) Hamepums ompesox, cousmepumnil ¢ edunuyet, anauum yaxams,
CKOABKO PG3 6 HEM COJCPICUMCA eFUNBYS ©AU XGNGR-KUOYIL doan edu-
HULN.

Iycrs, nanpumep, K0 M3MEPHTL KakoRt-ANOYAb 0Tpesok A (pac. 167)
npH noMoLuK emmunpt B, cousmepmuofi ¢ A. Toraa HaxoaaT mx obmyo
MEPY M Y3HAIOT, CKOJILKO Pa3 oHa conepxured B B u A. Ecnu obmeft mepoit
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OKAKETCA CaM OTPe30K B, To peayibTaT M3MepeHHA BHPASHTCA LEIbIM
qucnoM. Tak, xorza B cogepxxurces B A TPpH pasa, FOBOPHT, HUTO JIfUEA
orpeska A pasHa 3 enununaM. Ecia e obureli Mepoii 6yaer wexoropas
Jong B, T0 pesyALTAT WaMepeHHs BHIPAIHTCA ApoGRmM aHcnom. Tax,
ecr ofnfas Mepa ecrb Yy mona B # oHa comep&mTcA AeBATH pa3 (Kak
¥306paskeHo Ha puc. 167), To rosopAT, 9T0 AMuRa orpeska A pasna ¥j.
UYncno, DOMyuHBIICS-
¢A NOC/e H3MEPEHUs, Aa-
3LBAETCA YacTO Mepoh ot  p—— I — B — 3]
TOM BEMMIHHEL, KOTODAS | gttt bbb
H3Mepsiach. Uncna ue-  pge— A,
e M ApOGHBIE HASHIBA- je- Ay———>
10TCH pa:monmnmun
S —— Puc. 168
2) Koraa nauupift or-
pe3ok A HecomsMepuM ¢ efMHuneR B, TOrZa u3MepeHHe BLIIONHHETCA
KOCBeHHO: BMECTO OTpeska A u3MepsorT OBa JDYCHX OTPE3KR, COusMe-
pumnir ¢ edunuyeil, M3 KOTODLIX OOUH MEHBINE, a gpyroli Gombme A
H XOTOPHIE pasHATCH OoT A Kax yrogHo Mano. “itobel waliti Taxue
COH3MEPHMBIE OTPE3KH, MOCTYHAIOT TAX: IOJIOXKHM, 9T0 MbI JKeflaeM HaliTh
COM3MEPHMbIE OTPE3KH, KOTOPhIe OTAHYANHCH OB OT A MEHbIIE, YeM Ha

i-ae;mﬂnun,:mm}?. Torga gennm eqeauny B wa 10 papnnix gacred

{pac. 168) 1 oHy TaKYIO JOTIO OTKNARLIBAEM Ba OTpeske 4 cTOILKO pa3,
CKOJIBKO Boauoxmo I'ch‘rb oHa yAoXuTed 13 pa3 ¢ HEKOTOPLIM OCTATKOM,

B Torga MBI OyaeM uMeTs OTpe3ok A;, comsmepHMBLIi

MEHBIIHM 75

1
¢ eguHHuel n Mepsimuilt, yem A, Ornoxus EB €lle GOUH Pa3, MOJXyIuM
Apyroft oTpe3ok, Az, Toxe conauepmanﬁl ¢ epmarneR, no Oonbimit, Jem A,
KOTOPLI Pa3HuTCH OT A MeHee wem Ha T enuHnubL. JITHEL OTpe3KoB A

13 14
H Ay BRIDANKAIOTCS YHCNAMH — 0" 10 . OTH YUCHA PACCMATPHBAIOTCH KAK

npEGAHAXKeHHB e Mep h AIAHM OTPE3K3, A: NIepBoe ¢ HENOCTATKOM,
a‘ropoe—cmﬁbmiou ITpu 3TOM, Tak Kak O0Tpe3oK A passmres ot 4y uor

A3 Menee yem HA 10 SAMHHIGL, TO MPHHATO FOBOPUTE, YTO KAKNOE W3 STHX

YHCeNT BEIPANKALT MJIHHY OTPe3Ka A C TOYHOCTEIO OO 11—0
Booﬁm;e,lln'oﬁu HaliTH npuGNmKeHHBIE MePRI ANHHE OTPeska A ¢ Tou-

HOCTBIO O 5, GMHHIEL AEAAT eQUHMLY B Ha n paBubIX yacrell 1 y3HaIOT,

1
CKORBKO pa3 -'n'-ﬂ Jona eARHAO COREPHKHUTCA B A; E€CHH OHA COREPIKRTCH

1 m m+1
B A m pa3 ¢ HEKOTOPEHM OCTATKOM, MERBIIMM ;B,mmcaa;u -
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CYHTAIOTCE DpUGIHKEHHBIME MEPaMH JIWHH OTpe3ka A ¢ TOYHOCTBIO KO
;—ﬁ, HePBOe C BEJOCTATROM, BTOPOe — ¢ H3GBITKOM.

3ameTuM, 4TO ITHM MYTeM Mbi MOXKEM HAXOAWTHL BPHONMIKEHHbIe pe-
SYALTATH H3IMEPEHHA H TOTAA, KOTAA H3IMEPAEMBI OTPE30K A ComIMepHM
¢ eannnielt B; TombkO B 3TOM C/Iy4ae MBI, ECHH NOZKEAAEM, MOXKEM BAATH
TaKOKe W TOYHLIN PE3YNLTAT, TOLAS KAK B CIy4ae HECOHIMEPHAMOCTH TO4-
HOrO Pe3yNLTATA HPH BOMOLIH OOHUX PAIMOHAILHBIX YHCEH MBI IOy IHTh
HE MOMEM.

Ana nonydYeHus TOro 4ACAa, KOTOpPOe MOXKHO 6plro 6 nmpruaTh 3a
TOUHYIO MEPY JJINHBI OTPe3Ka A, KOTZa 2T0T 0TPE30K HEeCON3MEPHM ¢ eH-
HHUeH u3MepeHns, NOCTYIAIOT CASAYIOMM o06pa3onM.

Borudcnsior nocnenorarensHo NpHONHIKEHHEYI0O MEPY IIHHE OTPE3KA
A ¢ HEAOCTATKOM € TOIROCTSHIO A0 0,1, 3aTeM TY Xe Mepy ¢ BEIOCTATKOM
¢ TourocThio Ao 0,01, 3aTem ee xe ¢ TouHOCcTHIO A0 0,001 11 mpoacKAIOT
GecnpesenbHO 3TOT BPOMECC NMOCAGIOBATENLHONG BHIYHCACHHS NPUOIH-
sxeERoli MephI BHHHB A, ksoxgnll pa3 nosbiuian TognocTs B 10 pas. [Ipa
TaKOM Tponecce GyAyT MONyYIaTECK NOCACIOBATENbHO ACCITHIHEIE APODA
CHATANA C ONHEM JECATHUHLIM 3HAKOM, 3ATeM ¢ ABYMS, TPEeMA H AAubIIE
Bee ¢ G6ApIHM 1 GOIBIIUM YACHOM BECATHYHLX 3HakoB. HeorpansdeH-
HOe RPoANDKEeHHE ONMCAHHOTO NPOECCa MOCTPOCHHA ALCATHIHMX Apobel
onpegenser OGecKOHEYHYI0 HENEPROAMIECKYIC AECATHYRYI0 ApoGh. (Dr1a
ApobEL He MONET OKASATHCA NEPROTAYECKOR, mHave ee Moxnro Onuno Gni
obpaTurh B OOLIKHOBEHHYIO, H OTPE30K A Oka3zanca OB COM3MEPHMBIM
C EANHUNCH ANNALL.)

H3 amrefpbl m3BecCTHO, YTO BCAKAA OGECKOHEIHAA HENEPHOIM4ECKAS
JAecATH4HAA ApoGEh onpeaenser HEKOTApoe RPpAIHORATLEHOE THco. K Ta-
KHM YHCIAM NPHRBOSMT, HANPHMEP, H3BAevYeHHE KBaAPATHOIO KOPHS H3
4HCIA B TOM CIYYae, KOraa YFOT KOpesh He ulsaexaerca 1ouno. Tak, v2
€CTh HPPADHOHAILHOE YHCNO, NPEACTARAAEMOe DeckoHeurof AecTHIROMN
Apobero*):

Vi=1,4142....

Taxum obpasom, GeckoHednan AecATHYHAS AP0bb, KOTOpad NONYYaeT-
¢ npH NPHOMIKEHHOM W3IMEPEHWH 0TDe3xa A, HeCOM3MepHMOTro C enu-
HHuell B, onpepenser HEKOTOPOe MPPAUMOHAALHOE YMCIO. DTO HMCHO
H IPEHAMAETCH 3a TOYHYIO Mepy AnmHE A.

3amedanne. K romy ke caMmoMy UuppanioHaILHOMY SHCILY MOXKHO
NpA#TH, BRMECIAA BOCHGAOBATENBHO NPUGIIIKERHLE SHAYCHMS IITHHE
orpeska A ¢ ToyHoCTs Ao 0,1; 0,01; 0,001;..., HO He C HEZOCTATKOM,
a ¢ uIBKTKOM. JleBCTBHTERLHO, JBA UPpUGIHMMKEHNs, B3ATHIX C OJHHAKO-
BOll BeCATHYHON TOYHOCTLIO, ONHO C HENOCTATKOM, APYToe ¢ M3OHITHOM,

*) Beckoiteqmyso AecATAIHYI0 ApOGL BIBIA, KOHEYHO, TONFOCTLIO 3ANACATE Ha IMCTE
Gymarn, TAK KAX SHCRO ¢ JeCATATHEIX 3nAKOD Geckoneuno, TeM He MeHee e8 CUNTMOT
H3BeCTHON, ecnn m3secTeH Cocol, MPH MOMOINY EOTOPOTO MOMEO ONpEAendTh Moboe
YRCNO 6 JeCRTHYHHX IHAKOB.
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PAsHATCA MexXAY cobofk NHUIL MOCHEAHWM JECATAYHKM 3HAKOM. LIpH
NOC/EN0BATEbHOM MOBHILEHHN CTENEHH TOYHOCTH 9TOT NOCKeNHMN 3HAK
6yzer oToABMIaTLCA BCE JAJIbIE H JANGINE BADABO OT JAMATOM, MHCIO
obmEX JecaTHYHMX 3HaK0S 0feux Jpobel GyaeT cTaHOBHTLCH Bee GobIIe
H Gomsme, [Ipu GecripesentEoM APOROVIKEHHN MPOIECCE. B 0DONX CIydasx
HONYIHTCH, TAKHM o0pasoM, omHA H Ta e OecKOHeuHas JECATHIHAA
Zpcbb, T. €. 0IHO B TO K& MPPANNOHANBHOE THEIIO,

Tounoe sunayeHue GeckoHeyHON JeCATHIHON Apobn cauTaeTes GANLUIHM
BCAKOTO €€ NPUGIHIKEHHOO 3HAYEHUA, BIATONO ¢ HETOCTATKOM, i MEHb-
fIHM BCAKOrO ee MpUGIKIKEHHOTO 3HAYCHNS, BAATOrO ¢ HIGBITKOM.

151. Beckomeunne AecaTAYHKIe ApobH. Beegenne GeckomeHmx
AeCETHUREEX Apobell npou3noguTca b anrelpe HA OCHOBE CACRYIOWHX ONlpeaee-
HuiR.

Beckoneunar decamimnasn dpobs Hasuecemes Jellcmeumett st CucLom.

Hee Gecxoneurinie decamusnsie dpobiti CXUMAIOMEs PIGNKMY, ECAL UT JecA-
TMUMKNE IHAXY GOUHAKGEOZ0 NOPATKG PABHMN.

H3 doyz nepaanns Geckonennus decamunnuz dpobetl cyumaemer Goavuna
deficmeumenrnam 4ucaom ma dpolv, 6 xomopotl nepewti Uz nepaeHNT deca-
MUNHST 3HAKOE OOUNAKDE020 ROPRIXG co 8mopot dpobur Goaviue,

Ecan » Gecxouevnolt aecaru4roli Apobn Bee AeCETHYREE SHAKA, EAYHHAT C
HEeKOTOPOrO OOPSAKS, PABHH HYJ0, TO Kpolh CUHTASTCHE pasHO TOM KoHeInOk
AecarrEOl NpobR, KOTOPas MWIYHHTCE H3 NARHOA 3aYeDKUBARAEM BCEX HyJeH,
CTORIIMX CIPaBA 0T nocaeaued snavamels undpu. Tax, GeckoHesHan gecaTHI-
Hag Apobe 7,8530078000. .. papua xomeunolt apobm 7,8530078. Beckomeunas
neprOHIeckas Apodh ¢ NepHGAOM $ BcerZip 3ameHserca XoHeuHoll AecaTraxol
Apobbio, moRyvaemolt n3 AaHHO YBEAYCHASM H& emUHHIY e DOCASIEEro
AECATHUHOTO 3HAKA, OLIWMHOrSG OT 9, W OTGPacHBANMEM BCEX NOCIENYIOmMEX
aesatok. Tak, apobe 3,72999. .. 3amensior KoneuHolt Apobeio 3,73.

152. INpufimixennsnie 3HaYTeHAER Oecxonegnoft AecaTwymol

Apobu. Ecm ofopears aanAyio GecKoHEURY®D JeCSTHYIHY Apobh HA ee n-a
3H4Ke, TO NOTYUCHAAA KOHOYHAR JPOGE HASHBAETCH npu6inmeunm 3nave-

nueM Oecxonexhoti decamusnod dpobu € TOYHOCTBIO N0 T ¢ HEZOCTATEOM.

Eummamﬁgpoﬁnwmmmeemmmﬁmmnﬂm,
T.e. mpubasATs X Hedl Tgu? TO TIOUYTMICH HOBAA KOHETHad Apobb, koTOpas
Ha3nBaeTea nphbamxenRLIM 3uaueHHeM Geckoneurodl apobn ¢ To#i Xke TowHO-
cThE) C MI0uTKOM. Ecme npufamxeHHoe 3Hadesme AefiCTBHTOALHONO YHCIA O
C N ASCATHIHEIME JHAKAMH ¢ HeAOCTATEOM 0003HAHM depes (i, & ¢ MI0RITROM
qepes ok, TO ap = agn + % M3z onpeneneHnd BepaBeHCTRA ALHCTBRTELHELX
uncen cneayer, 4ro AccTBATEALHOE Eeno Gonblie BCAKOrO ero nprbKeHHOTC
3HAMEHUA ¢ HeNOCTATKOM M MEHBIIe BCAKOMO ero NpHO/IDKeHROrO 3RaNeHHS
¢ uaberrkoM. Tak, nycrs, HanmpeMep, JAHO AefCTBUTENALHOE UHCNO, ONpE/ISIa-
omee v2 = 1,414.... Ero npuGamaennoe 3HaveEme ¢ TouHOCTHIO a¢ 0,01
¢ nepoctaTkoM: 1,41, ¢ u3burkon: 1,42; Tak KoK
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1,41 = 1,41000
1,42 = 1, 42000,

TO B CHIY ONMpenenesyus HepapencTsa JedCTORTEMBREEN IO NMeeM:
1,41000... < 1,414... < 1,42000..., mm 1,41 <\/§<1,42.

153, Heifficrera ¢ gelicronremsunMe uncname. Cloxenne.
IMycrs nase fApa peficTBuTeHHbIX ducia o 4 5. BosbMen Bx npubmixenmmie
3HAYCHRAR C OPOUIBOILHBI YHCJIOM N ASCETHYHLIX 3HAKOB, CHATa/1a ¢ HEJOCTAT-
KOM, a 3aTeM ¢ r3burkom. JIpnGnakeHsne 3HaYeHHd micesn a ¥ 8 ¢ HeAOCTAT-
KoM 0003HaUMM COOTBETCTBEHHO 4€pPE3 O H Sy, a OpHOAMEeHHBIE 3HAYCHHS
€ MI0RITHOM — Yepes af, u B, Tipa sTom:

oh=antiz, Ba=fot o ()
CocTapEM Tenepsb CYMMEL O + Ay 11 af + 51, Kaxxnaa w3 BAX ectp gecsTaaHas
Apobh, cozepXAmMAR N AECITUHHELX SHAKOB.
Hasoser nepnyio 7., a BTOpyI0 75!
antBa=7, @pn+By="7n

Cxnaguisas NOWNEHKO pabeRcTBa (1), TIOMTY THAM:
a4 Be=an+8n+

2
E—;:
m1;=1u+%.9mpanencmmmmm,mgpoﬁb'r;maymxm
Apobn 7y, TMpHOABIEHHEM OBYX eQMHHI K €e HOCReNHeMY NeCHATHYHOMY SHAKY.
Byaew Teneps yBelmrauBaTh fi; B TAKOM Cywae ApoGh Y OpHBEAET K 06pasoBa-
1m0 Gecroneamoft necaTuaHoft Apol, KOTOPY obosHayumM . F1a APoOE MoxKeT
OKA3ATBCR HAW Mepaomuqeckoli, win senepuosmaeckofi. HonycrrM, wro apobs
7 HemepHomMuecKas. B TakoM chyvuae oHA momxwHA comepmaTs OSecuHCRERHOE
MHOXECTBC ZeCATHUHHX 3IHaKOB, OTIHYENMX oT 9. B sroM ciyuae B apobu
THCI0 ASCATHYHHX 3HAKOB, OTIHUHEX 0T 9, JO/NKHC BOSPACTATE C BOZPACTAHACM
1. Tax xax npuGasxa B gpobin ¥ wmona 2/10" He MOxeT 0XA3ATH PANSHMS HA
€e JECATHYHMNE 3HAKH, CTOSIMME JICEee NBYX HOCAeOHWX 3HAXOB, OTAMYHEIX OT
9, T0 wECN0 OOmMX NMepPBLIX AECATHINHX 3HAKOB B ApoGaAX v, # 75 Oyjer
HeOrpaNEYeHEHO0 BOJPACTATS ¢ BoapacTanten 1. Cnenosarensho, qpobe v, Gyxer
npHBOIHTH K TOM We Geckoneqamol necATHaHOfl Zpobm, 4To m APobs Y., Ilpn
TOM M3 NPeANAYIRETO CASNYET, YTO OpK M0GOM N
Yo <Y<Y ¢

Jonyerem Teneps, wro zpobe v nepromrieckas. B taxoM cryuae ona
npeAcTasniger coboil HexoTOpoe pARHORANBHOE Y0, FT0 N0, KaK HETPYAHD
€oofpaskTh, TAKIKE YAOBIETBOPAET HepaBecTRy (2).

Onpenenenme. Jedcmoumesrnoe vucao 7y, ylosremeopirouiee nepe-
sencmsam (2), HasuesemCca cymmoil delicmeumessnus suces a u S:

T=a+8

154. Hdpyrme geficrsns ¢ felcTPATENLELIME YACTIaMH. Copep-
INEHHO AHANOrAYHEIM 06Paz0M MOKHO OIPENe/THTh PAZHOCTS ABYX 2eHCTRHTE b
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HEIX 9HCEJ, BX IFPOH3IBGHEHHE H YACTHOE OT Je/ICHHA OZHOTO AeHCTBUTEALHOMO
yucra Ha Apyroe. Bonee noapobfhoe m3yuemme pesy/IbTATOB STHMX AeHcrBHE
[OKA3KBAELT, TTO CHpeAcNeHHEIC TAaKHM 0BpazoM CYMMa H MpoH3BeaenHe Aefi-
CTEMTE/IHEIX YHUCEeR IOMIHHAITCA OCHOBHLIM 3RKOHAM melicTeuil, UMeOmHM
MECTO AJIS THCEN DANHOHAIBHEIX: CIOKEHHE TOAMHHACTCA NePeMECTHTEARHOMY
H COMETATENLHOMY JAKOHAM:

atf=F+a, (a+f)+try=a+{B+7),

B YMHOXKERHE — IePeMECTATEMLHOMY, COYETATEARHOMY M PACTPEISTETE/LHOMY

3AKOHAM:
af=fa, {afyr=alfy), (a+Br=av+by.

B Tex cyvasax, korna Gecxonevnkie AecaTHRNE Apobn GYAYT NePROAMIECKAMIL,

onpeieneHHLle BHINe NeficTBAS HAN HUME GYAYT NPHBOAUTH, KAK JIErKO MOKA-

34THh, K TeM XKe PEIYALTATAM, YTO B JefCTEAS Hal O0LKHOBEHEEDMN XpoGsaMu,

RoMydseMEINE nochae obpaumenns nepuogmiecKux apobelt B mpocTHe,

Taxam ofipa3zoM, pPanHMOHANBHEE WHCAA SBISIOTCA JIMDIE YACTHBHIM BUAOM
JeiCTERATENLHELX YHC.

155, OrHouleHnme ABYX OTPE3KOB. ‘IHCNO, NONYYaEMOE B Pe3yilb-
TATe H3MEPEHHSA OTPe3Ka A, HA3LIBALTCH YHCACHHOH Mepoil orpeska. Ecm
orpe3ox A cousMepuM ¢ eIuHnuedl WIMepeHHus, TO ero YHCICHHAS Mepa
©CTh YMCJIO PAUHOHANEHOE. ECIIH OH HECOH3MEDHM € eQHHHNEN IAMHEI
TO €ro YHCMeHHAA Mepa eCTh HPPAUMOHANBHOE YM(JIQ, NPeACTAB/IAEMOR
GecKOHEYHON HeNnepHOARYeCKOH NECHTHYHOR ApobLIo.

B nanbaeiimem mop anmunolf orpeska mbi GyfileM mogpasyme-
BATh €r0 YHCHCHHYI0 Mépy OpH onpelefeHHOH eauHAne H3Mepe-
Bud. [loa orHOWeHuEM ABYX OTPE3KOB — OTHOIIEHWE MX YHCIICHHBIX Mep.

OTHolrenue qByX OTPE3KOR He 3aBHCHT OT TOrO, KAK BHOpana exMHENS
u3Mepenus. B camom nene, econ, HanpuMep, BMECTO OJHOR yKe BbIOpaH-
HON eHHEN H3MEePeHUA B3ATE APYTYIO, B 3 pa3a MEHLIIYI), TO B KaXKIOM
OTPE3Ke 9TA HOBAA ©JHHHMIA YINOKHUTCA BTPOS GONbiee HHCAO Pa3, deM
npexHad. B To#t apobH, koTopad ApeaCcTaBAgeT OTHOIIGHHE OTPE3KOB,
YHCIHTENb U 3HaMeHaTelb oba ypesniuarea B 3 pasa. Benuquna xe camoit
2pobu oT 3TOrO He H3MeHwTcd. EcAn masHbie OTPE3KA COM3MEDHMBI, TO
Opu BHIMHCIIEHHH HX OTHOUICHAA 33 SOUHUNY U3MEpeHHA YROOHO B3ATHL
ux obIIyI0 Mepy, B TAKOM CAy48e Cpa3y CTAHeT ACHO, YTO OTHOIIEHHE
JBYX COH3MEPHMHIX OTPE3KOB PABHO OTHOUICHHIO YHCENl, TOKASHBAIGIUMX,
CKOILKO pa3 ux o0masa Mepa YKISIHBACTCA B KAKAOM M3 HHX.

2. IIOOOBHUE TPEYTOJbHHKOB

156. [IpeppapurencHule monaTHd. B oxpy:xaomeli HAC XH3HR
4acTo BCTpevdaworcd «bUryphl, AMEOMMe PASNHYHBIE PAasMepHl, HO ONH-
HaxoBy> ¢opMy. Taxobhl, HanpEMep, OAHHAKOBEIC (oTorpadnm oxsoro
H TOTO K€ AWUA, MITOTOBJERHLIE B PDAIMHYHMX Da3Mepax, HIE IIABH
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3ZaHUS HA UENOTO TOPOa, BEINEpYeHHEIe B Pa3THYHBIX pasMepax. Takee
uryprs BPUHATO HAILIBATS HOXOGHbIMA. Y MeHRE H3MEPSTh AJTHHEL OTPE3-
KOB HOSBO/IAET TOMHO ONPENENATh FOHATHE O FEOMETPHYECKOM noxobpn
buryp n AaTh cnooco0sl M3MEHEGHMS pasMepa urypsl 6e3 m3Merenmil
ee ¢opmbl. Mamenenre pasmepor purypsl Hes nameHenms ee bopMbl
HA3BIBAETCA NOSOOHBIM NpeobpasoBakideM HNaHHOH ¢urypni. Hsyuenre
nonobua ¢Guryp Mul HawHeM € NpocTEALIEro ciyuas, HMEHRO ¢ nonobus
TPeyrONIbHAKOB.

157. CxoacTBennnle cTopoHB. B »T0#d rnase paccMaTpHBalorcs
TaKie TPEYIONBHHKH, ¥ KOTODBIX YIB! ORHOTO COOTRETCTBEHHO PABHB
YriaM Jpyroro. YCIOBAMCS B TAKHX CIY2adX Ha3LIBATH CXOACTReHHBIME
Te CTOPOHBI YTHX TPEYTONBHHKOE, KOTODHIE Ne3KaT MeXAy COOTBeT-
CTBEHHO PABHBIMH YTHaMH (TaKHe CTOPOHBI TAKXKe M M POTHB G & XKa T
PaBHEIM YPaam),

158. Onpenenenne. Jog mpeyzoavnuxa nasmearomes nodob-
Mo, ecau: 1) yaan 00H020 COOMEEMCMBENHO PacHY yoaam dpyeozo U
2) cmoponw 081026 NPONOPYLONAALRY CTOOCTIEENNHHIAM CIOPONGM IPY2020.

Yro 'm.mte , TPEYTOBHHKH BO3MOKHBI, HOKAIBIBAET CNEAYIOIAR JIeM-
ma*).

159. Jlemwma. Hpamas (DE, puc. 169), napaasessros xaxoti-
wubyde crnopone (AC) mpeyzoavrnuna (ABC), omeexaem om nezo

mpeyzoavrux {DBE), nodobruii darnrormy.
ITycre B Tpeyronsuuke ABC npamas

DE napannensvna cropore AC. Tpeby-
erca JOKa3aTh, uYTO Tpeyroanenk DBE

nogoben Tpeyroapnuky ABC.

. IIpeacrour mOKA3aTH, BO-NEPBHIX,
““i“‘u‘!“‘ £ pP3BeRCTBO YIJIOB H, BO-BTOPHX, HOpO-
AR RRRRE TIOPUHOHAIBHOCTD CXOACTBEHHLIX CTO-

poH rpeyromsuukos ABC u DBE.
1. ¥rasl TpeyrQIBHHKOB COOTBET-
4 € CTBeHHO DaBHBI, TAK KaK yron B y unx
Pue, 189 obumil, a LD = LA u LE = £C, kak

COOTBETCTBERHBIE YTIbI [P HAPATIETH-
ubix DE u AC u cexympx AB u CB.
2. JoxaxeM Tenepn, 4To croponsi ADBE nponopnsoHansH cxon-
CTBeHHEIM cTOpoHaM AABC, 1.€. ut0
BD _BE _ .DE

s 5TOro paccMOTPRM OTAEALHO CISAYIONHAE ABa CIy9as.

*} Nemmol uaapaeTcn BCNOMOTATENBHAA TEOPEMA, KOTOPAR MMATALTCA MIA TOTO,
4ol OPH €2 TOMOME A0KA3ATH cnexyomwyo 34 Heff reopemy.
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1. Croposst ABu DB nmeoT obmyw mepy. Paszenum
AB na yacra, pasuue sroft obmeit Mepe. Torna BD pasnenurcs Ha Ke -
A oe vHCNo Takux vacreil. Hycrs arux sacrelt coneprxurcame BDnn
8 AB. TIposefieM B3 TOYEK AEJIEHHA PAZ HPAMBIX, Hapasteasusx AC,
u apyroft pAj NpaMbix, sapamnensusx BC. Toraa BE u BC pasgensres
Ha pasHbie YacTy (§ 95), koroprx 6yaer m B BE u n p BA. Touno Tak
xe DE pasgenarcs Ha m paBHBIx gacrelf, a AC Ha n pasHbIX JacTed,
npudeM dacti DE paBrH 4acTam AC {Kak NpOTHBONONGKHBEE CTOPOHE!
napaanenorpammos). Teneps oueBMAHO, 9TO

BD m BE _m DE m
BAT%w BC W AT W
BD _ BE DE
CrnenoparenbHo, —— BA =3¢ = A
2.Croponn ABuDBre uMewT o6meit mep w (pac. 170).
Haiinem nprGamkennsze 3H§§m KaoK-

BD TATS
BA " Bo @

¢ TOMHOCTBIO AQ Y0, 3arem Jo Yy09, n manee
6yaeM NocAeIOBATENIBHO NOBHINATE CTENCHD
To4HOCTH B 10 pas,

Jdna aroro paspenum cropouy AP cha-
4ana Ha 10 paBHLIX 4acTelt H uepe3 TOUKH
DEICHHA NMPOBENEM NPRMbie, NapaNIeNbHEIe
AC. Toraa cropona BC' pazpenuTca TakKe
Ha 10 pasEmx yacreff. Hpeanoaoxkum, 9T0
10 monz AB ykmanmueaerca 8 BD M pas, Prc. 170
TPEYEM OCTAETCA OCTATOK, MeHbOumit g AB.

Torna, xax BEago u3 puc. 170, Yig mons BC yxnazpaerca B BE
TAKOKE M Pa3 H OCTAETCH OCTRTOK, Mennim#i Yjg BC. Crnenosarensuo,
€ TOYHOCTBIO A0 Vg uMeen:

BD _m BE m

AFT W BCT 10
Hamee, pasgenam AB ma 100 pasnnix gacreff B DPeOUONOEHM, 4TO
00AB yxnaapipaerca m; pa3s B BD. Ilpososst onare 4Yepe3 TOUKH
Jellenns npsuMee, napawrensibe AC, yBexaaemes, aro Y19pBC yxana-
amisaercd 8 BE takxe m;y pas. Iosromy ¢ Togmocrsio a0 Vjgp nmeem:

BD _my u BE m
BA 100 BC ~ 100°
Tlosbimaa aanee cremens TouHoctrd B 10, 100, ... pa3, ybexaaemcs,
BD BE

BBIYHCIICHEHE
910 HPKGJIH}K‘BKHHQ 3A3YEHHS COOTHOWEHUR — BA B C,

Joro M3 oTHOIDensHft
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€ NpPOB3BOILHON, HO OOHHAKCBOHR JECATHYHON TOMHOCTHIO, paBHBL. (Cne-
JOBATENLHO, 3HAYEHHA 9THX OTHOINCHHN BMpPAKAIOTCA OOHOM M Tolt xe
GeckoneHOR necaTMIHOlM Apofinlo; SHAMKT

BD _ BE
BA~ BC

Touno Tak e, MPOBONS 9epe3 TOUYKH AelieHHA CTOponkt AB npamare,
napanyiensukie cropone BC, uadizem, 4ro

BD _DE
BA  AC’

TaxHM aGpa3oM, 4 B ITOM CAYISE HMERM:

BD _BE_DE
BA  BC  AC’

160. 3ameuvanns:l) Joka3aHHHE COOTHOLICHHR NPEJCTABIAIOT
cobolf TPH cliefyIouIe APONOPUKU:

BD BE BD_ DE BE _DE
BA~BC’ BA_ AC’ BC~ AC

IMepecTaBuB B HEX cpepHMe YIEHBL, MOIYIHM:

BD BA BD_BA BE _BC
BE " BC' DE_ AC’ DE  AC

TaxeMm 00pa3oM, eCin B TPEYTOABHHKAX CTOPOHBI NPONOPIHORANEEEI,
TO OTHOIIEHHAE JIOOBIX ABYX CTOPOR OJHOIO TPEYTONBHHUKS, PABHO OTHONIE-
HHIO CXONCTBEHHBIX CTOPOH APYTOr0 TPEYTOIBHMKS,

2) Mogebue puryp ob0IHATLLTCH MAOTIA JHAKOM ~,

Tpu npussaka noxobug - TpeyroabHAKOB

161. Teopemn. Ecau 8 deyx mpeyzoavruxox:

1) dea y2an 601020 MPEY20ALHURG COONBEMCINGEHHO PREH
daym y2aam dpyz020 wm

2) dee cmopont 001020 MPEY2OALHUKE NPONOPUUOHAALHY
deym cMoponasm dpYz020 © Y2am, ACHCAUUE MENCOY IMUMU
CMOPOHAMU, PROHYL WIN

3) ecau mpu cmoponw 004020 MPEYZOALHUKG NPONOPUUO-
HOGADHL MPeM CMOPoHaM Opyz020, MO MAKUE MPEYL0ALHUKY
nodorise.

1) Hyers ABC »n A; B, C) (puc. 171) 6yayT ABa TPeyronbHHKA, ¥ KO-
Topeix LA = ZA,, LB = £B; n, cnenoparensho, ZC = £C.

Tpebyerca A0Ka3aTh, TTO Takue TPEYrOABHHKH NONOOKEL.
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Omnoxam na AB otpesox

B
BD, pasuetit A; B, u nposenem B,
DEJ|AC.
Toraa nomy<uM BCIOMOra-
rensublit ADBE, xoropetl, co- D E
&

FMAcHO JIOKA3aHHOH BoIe MEeM- 4 C A
me, nonoGen AABC. C gpyroit
croponsl, ADBE «~ AA B Cy,
norouMy 910 y Bux: BD = A, B;
(mo mocrpoennw), LB = £B; (no yenosmo) u £D = ZA, (notomy wto
LD = LA w LA = [LA;). Ho cuesmmno, 9T0 ecnm H3 ABYX PABHBIX
TPEYTONILHHKOB ONHH monoleH Tperbemy, To H ApYrofl emy nopobes;

Puc. 171

CNEN0BATENBHO, [LALBCy ~ AABC,
2) IIycrs B Tpeyronsrukax ABC u A, B,C; (puc. 172) gano:
AB BC
ZB=/ —_— 1
B=<B » 1B =BG @)

TpeGyerca AoKa3aTh, YTO TAKHE TPEYTOIBHHKE nogobHbl. OmiokaM
cHoBa HA AB orpesox BD, pasuniit A; By, u nposesen DE||AC. Toraa
nosyarM BenoMorarenwueit ABDE, noaobnuit AABC. Tokasxem, uro
on pasen A4, B; (). U3 noxobna rpeyronsuuxos ABC u DBE caenyer:

_AB _DC 9
DB~ BE’ 2)

Cpapuupag 3Ty mponopnuic ¢ Aammofl npomopmuedt (1), saMedaew,
9TO mepBbie OTHOMeHHs obemx mponopimit opuraxoes (DB = 4, B; no
NOCTPOCHHIO); CENOBATENbHO, OCTAI5HEE OTHOIICHAA ITHX IPOTOPIHH
TAK)KEe PABHLI, T. €. BC _ BC

B\C, ~ BE’
Ho ecnin B nponopumu npeguiayniue uiens! paBHbI, TO AOIKHBI GbITb
PABHH M TIOCAEYIONHE LICHB!, IHAYAT

B,C, = BE.

Tenepy puamM, uTo Tpeyranbuuxkn DBE u A; By C1 uMelor no pasromMy
yruy (£B = £B;), 33KMI0YeHEOMY MEXY COOTBETCTBEHHO PABHBIMM CTO-
POHAMA; BHAMWT, 9TH TpeyroibHuKa papin. Ho ADBE nonoben AABC,
nogromy B H A By C) nopober AABC.

3) Ilycrs B Tpeyronvankax ABC u Ay B,C) (puc. 178) aaso:

AB  BC  AC )
A1 B - 816'1 - A16'1 )
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A A A A

C A C 4
Puc. 172 Pnc. 173

Tpebyercs oka3aTh, ITO TAKHE TPEYTONBHAKH MOAOOHEL
Caenap MOCTPOCHHE TAKOE X, Kak H Ipexkie, nokaxkem, wro ADBE =
= AA1B,C,. Y3 uoaobua rpeyrominxos ABC u DBE cnexyer:

5F=FF = bE- )

CpapuuBas 3T0T pAfn orHOmemmft ¢ AaEEBM pamoM (1), saMedaem,

9T0 NEepBble OTHOOIEHHA y HEX DPABHEI, CACAOBATCIILHO, H OCTANLHbLIE
OTHOIUCGHHA PABHEL, ¥ NOTOMY

BC _ BC

B.C, BE'
OTKyRa B,C, = BE
H AC _.ég_

A;C,  DE’
OTKyA3 AC; = DE

Teneps Buaum, wro Tpeyronbauka DBE u Ay B\C, uMmeor oo Tpu
COOTBETCTBEHHO DABHBIE CTODOHSBI; 3HAYMT, oY paeHin. Ho oqun 3 mux,
rMenno ADBE, noacbern AABC; cnenoparensso, u apyro#t AA,B1Cy
nogobes AABC.

162. 3amevanns 0 MpHeMe HOKA3ATEABCTBA. [lOe3HO OGPATHTE
BHHMRHUE HA TO, IT0 APHEM JOKA3ATENBCTBY, YROTPEOICHHBIN HaMI b TPEX
NPEALLAYIUHMX TEOPEMax, OOHH ¥ TOT XKe, & HMEHHO: OTJIOKHE Ea CTOPOHE
GONBINETO TPEYPOIBHEKS OTPE30K, DABHBIE CXOACTBERHON CTOPOHE MEHDL-
IEro, H NpoBeNs NPAMYIO, NApaNAeabHyi0 APYTroi CTOpoHe, Mb 06pasyem
BCTIOMOTATENILHBIR TPEYTONBHHK, NOmOOHER Gomblnemy nanuoMy. ITocne
STOr0, B CHY YCIIOBHH AOKA3HIBAEMOIL TEOPEMBI H CBOMCTBEA NOAOOHLIX Tpe-
YTONLHHKOB, Mbl O0HAPY)KHB2eM PABEHCTBO BCIOMOTATEILHOTO TPEYrOAh-
HAKA MEHbIDEeMY JAAHHOMY M, HAKOHEL, HeNAeM 33KIICYEHHe 0 MouohHn
JAHHELX TPEYCONMbEHKOB.
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IIpu3nakn noNobuA OPpAMOYTOABHBIX TPEeYIWIbHHKOB

163. [IBa nopusgaxa, He Tpebyiomue ocofol0 JOKAZATENBLCTBA.
Tak xak upaAMble YrABl BCErZa PABHR! APYT APYLY, TG Ha OCHOBaHHW
JAOKA3aHHEIX IPA3HAKOB N0L00HA TPEYTONAbEHKOB MBI MOXKEM YTBEPIKIATD,
910 ecAl 4. PGUT RPAMOYZOALHKT MPEY20ALHURGE:

1) ocmpweld y2on 0dnozo paser ocmpomy Yzay Opyz020 unu

2) xamemu 00K020 RPONOPUUOHAALHY Kamemam dpyeozo, mo
MmaxKue MPey2osvHuky nodoiHoe.

A

B 4

Pnc. 174

164. TIpasnak, rpebyrompili ocoboro goxasarenpcrsa.

Teopema. Eeau zunomenysa u xemem odHoz20 mpeyzoas-
HUKG NPONOPUUOHAALHY ZUNOMERYIE Y% xamemy Jpyzoz20, mo
Maxue MPEY2OALHUKY NOJoHHM..

lycrs ABC' n A1 5101 — apa tpeyroapmuka (puc. 174), y KoTopsx
ytuet B u B; npauete u

AB  AC
B AC &

Tpebyerca BOKa3ATH, YTO TaKHe TPEyTOILHEKE DOA00HEL

Jna nokazarenbcTRA NPHMEHHM TOT K PHEM, KOTOPBIM MBI HONB30-
pasmich panee. Ha AB omaoxam BD = A, B, u nposenem DE|AC. Torna
mony4uM scrnioMorarensuult ADBE, nopobantt AABC. Hdoxkaxewu, 410
on pasen AA,B1C). M3 noaobusn tpeyronvaukos ABC u DBE caenyer:

AB AC
DB~ DE @

CpaermBas 3Ty nponopudio ¢ JaHRof (1), Haxogum, 4T0 Nepebie
OTHOINEHHA BX OINHAKOBbI; CIGAOBATENLHO, PABHEL B BTODbIE OTHOMICHHK,

T. e,
AC _ _4C
DE T A0
OTKYAA

DE = A;C,.
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Tenmepr srOUM, 9r0 Tpeyrousaakn DBE u Ay By C) umelor oo pasHot
THIIOTEHY3e H PABHOMY KATeTY, CASNORATENBHO, OHM PABHBI, & TAK KaK
OfuRE u3 HAX nonoben AABC, To u apyroll emy nogoben.

185. Teopema (06 oTHOmENRU BbI-
cot). B nodobuuviz mpeyzoavnuxazr cxod-
CIMGEHKDBIC CIROPOHY NPOROPULONGALHG
CLOTEMBEHHBM GHCOMam, T.€, TEeM Bbi-
COTaM, KOTOPHE ONYIIeHhl HA CXONCTBEHHBIE

CTOPORHL,
B
A\ Bl
A D C A D, € A
Puc. 17% Puc. 178

Hettcreurensno, ecmu Tpeyronshaukuy ABC u A By C) (puc. 175) no-
AOBHEL, TO NPAMOYTONbHRE TpeYTonbHEKE BAD u By A D) Takxke nogob-
HH {{A = LA, u LD = £Dy); nosromy:

BD _ AB _ BC _ AC
B:[D}_ - A1 By - BCy - A1C1.

166. Hemurenpruiif mupkyns. Ha nonobau TpeyronsarKos ocHO-
BaHO ynoTpe(uieRHe AeAUTeALHOTO UUPKYJIA, HOCPLACTBOM KOTOPOTO MOX-
HO OBICTPO Pa3AENNTD AAHHKLIE HeGONbIIOR OTPEIOK HA HECKONBKO PABHBIX
yacTed. .

IIpaGop 3ToT cocTOMT M3 ABYX OAMHAKOBRIX HOXex (pHc. 176) Ab
n Bea, xom KoTopHX 3aocrpensl. Baoms HOXek caenaHml nmpopessi,
B KOTOPHIX MOXKHO DIEpeABAraTh MOABHIXKHEIL BHNT M 3AKPEORATh €ro
B TOM HJIH Apyrom MecTe HoxkeK. HoXKE MOKAO Pa3ABRraTE U cOMMMKATE,
Bpamad ux Bokpyr gunra. [lonoxum, rpebyercd pasaemuTs orpesox AB
HA TpH paBERle Jacru. Jlaa 9TOro yKkpemuM BUHT B Takoil Touxe O,
yrobu paccrosnne AQ 6o B 3 pasa Gonee paccroanas OB (4ro aerxo
BLIIOAHATL MO TeM ACNeHHAM B DMPpaM, KOTOpHE NPOCTABNEHH [0
KpaaM npopeaa}. 3aTeM pacTBOpAeM IMPKYIL B DACHOAATAEM €TI0 TAK, KakK
ykazaHo Ha pacyake. Torma paccTosnue mexzy ocTpuaMH & u b Gymer
cocTaBnaTh Y3 mmumnt AB, tak Kakx W3 nonoGus rpeyronpumkos AQB

u a0b cneayer:

ab: AB=0:04=1:3.
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Ocraerca 3arTeM, NepeRepHYB LUMPKYAL, OTROXKHThL Ha orpeaxe AB
3 pasa oTpesok ab.
187. Ilonepeunniit macinTaG. Ha ceolicTeax mogolHEX Tpeyroms-

HUKOB OCHOBAHO TaXiKe OPHTOTOBJICHHE NONEPEdHOrC MACHITAOa, yeTpoli-
CTBO KOTOPOT'O NOHATHO H3 pHC. 177,

10
]
6 {7
4
2

A

-]

10987654331 0 l 2 3 4
Puc. 177

Hycre xpynnaste nenerna mavun AB npepcrapnsor 8 yueubmearrou
BEAC MeTpbl. Toraa Menxkpe ZelleHUS TReICTRBAAIGT .
AenMeTprl, YrolH NONyYdTE CAHTHMETPH, IPRILICCE 4 b ;o

0Ll MOAPA3AETHTE MeJKHe Iejienns eme Ha 10 pasrbX
gacTelf, 4TO, IO NPHYNHE MANOCTH STHX uactel, GLUIO B
651 MeBpmONEAMO HA AAReliHOM MacinTabe (T.e. Ha 4
camolt muumr AB). [lonepéunniit Macurrab noasanaer B
OTCUMTHIBATE W CAHTHMETpHL. JIis pasbACHEEHHSA FTOTO 6
H300pa3HM OTAEABHO B yBelHueHHOM supe (puc. 178) B
TOT y3KHHA npAMOYIrOILHEDN TPEYTONBHHK, KOTOPLLA Ha —1
HAIIEM PHCYHKe PACTIONOAKEH HAINDABO. -
HapannencHbie JHHHH OTCEKAIOT OT 9ITON0 Tpe- AL
YrONBHHKA MONODHLIE TPEeYIOIBHHKEH, H IHOTOMY MEL d\te
MOXKeM HAIMCATH NPONOPLMA: X
Pue, 178

de:ab=ce:cd=1:10
Jh:ab=ch:cb=2:10n<tn

SHAMHT
de = walr fh— abnr.ll

Tenepb NOHATHO, YTO €CIXA MBI BO3bMEM Ha HANEM MacLrTabe LupKyseM
OTPE30K, NONOKHM, OT TOIKH M 10 TOUKH n {pHC. 177), TO 3TOT OTPE30K

COCTABHT:
3 M 4 o 6 oM = 3,46Mm.



126 Tn. III. TIOAOBHBIE OUT'YPH

3. IOAOBHE MHOTOYTI'QJIBHRAKOB

168. Onpenenenne. Jpa ONHOMMEHHBIX MHOTOYTONLHMKS *) HA3H-
BAOTCA NOAOGHBIMM, €CAH YIVIB OAHOTO PaBHBI COOTBETCTBEHHO YI/IaM
ADPYIOro, a CTOPOHBLI, 32KAIOYAIONIHE PABHLIC YIJIbl, NPONOPIAOHANLHbL.
ST0 3HAUMT, YT0 ec1n MEHOroyrovibauk ABC D E nono6en MHOrOYTONBEUKY
Al.BlchlEl (puc. 180), o LA = 4441, LB = éBl, 20 = 401,
LD =4£Dy, LE=LE n

AB _BC _CD _ DE _ EA
A1By T BiCi C\Dy T DBy EBiA

Ilpm 3roM croponst MEoroyronsunkos AB u A, By, BC u B,Cy, CD
# Cy D1 U T. 1. HA3BIBAIOTCA CXOACTBEHHLIMH CTOPOHAMY,

YUTO TaKHe MHOrOYIOJLHMKE BO3MOXKHBL, OyJeT BHIHO W3 peLICHHS
cneayromel sagaqu.

169. 3anaua. Jau muozoyzoavruux ABCDE u ompesox a. Ho-
cmpoums dpyzot mnozoyzosvHux, xomopwil Gua Gw nodoben dawHomy
u I XOMOPO20 CMOPONE, cTodcmeennas cmopone AB davnozo Mmzoyzma-
Huxa, pnsmucv 6w a {puc. 179).

Beero mpome 310 MGXKHO
cremars 1ak. Ha cropone AB
ornoxum AB; = a {ecom
a > AB, To T0uka B; pacHaio-
AKHTCA Ha nponokenwn AB).
3arem, nposeas m3 A Bce aHa-
roxaymm, nocrpous BiC||BC;
01D1 ”CD H D]E] "DE.

Toraa MOAYIHM MEOIOYIOIE-
Huk ABCID(E,, nmopobuuiit
MEoroyroasanky ABCDE.

" HelicTBuTENIbHO, BO-IEPBHIX,
YTAB OAHOTO ¥3 HHX COOTBETCTBEHHO DABHBI YIaM APYroro; Tak, yron A
y uox obmpit, £8,'= /B n /E, = £F KaK COOTBETCTBEHHBIE YIIIbI IIPH
napannensELX Ipameix; L) = ZC u 4Dy, = 4D, Tax kax yrisl 3TH
COCTOSAT i3 YacTell, COOTBETCTBEHHO DABHLIX APYT APYTY.

Bo-BTOpEIX, MBI EMEEM OpORODIEM:
us nonobmA TpeyronbuukoB AR Cy w ABC : ABL _ BiGy _ AG:

& B84
[5pt]” " K AC\D,u ACD . =21 = AL - 271,
uk 5 52 4B

Sp A

[5pt] AD:E) n ADE : D 5

*} OnHOMMEHHLIMU HA3MBAKTCA MHOTOYONLHWKN, MMEIOIIHE ONEHAKOBOE HCIO
¥IJIOB, & ChefoBaTeNLAO, K CTOPON.
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Tak kK TPeTHe OTROUICHAE [IEPBOrO PAAA PABHO NEPBOMY OTHOLIEHHIO
BTOPOIO pAAa H TPEThE OTHOINEHHE BTOPOro PANA PABHO HEPBOMY OTHO-
MEHNIO TPETHEro PAAS, TO 3HAYMT, Bee 9 OTHOIEHHH paBHE MEXKEY coboit.
Brfipocne W3 HAX OTHOIIEHMA, B KOTOPHE BXOAAT OHAIOEANH, MOMKEM
RAMACATH:

AB, _B.G _C\Dy _ DB _ AR

AB BC CD = DE = AE’

Mu1 euayM, TakaM 06pa30M, 970 ¥ ONHOMMEHHHX MHOTOYTORBHHKOB
ABCDE u AB,CiDh By yras COOTBETCTBCHHO PABHBI M CXONCTBEHHBIE
CTOPCHS! TPONOPUHOHANLHDL; 3HAMMT, MHOTOYTOJIFHKKE 3TH HORODHEL.

170. 3ameqanne. Jina TpeyroNbHAKOB, Kak M Bugenn (§ 161),
PABEHCTBO YTOE Beuer 33 ¢oboii NpONOPLUROHANEROCTE CTOPOH, ¥ 0BpaT-
HO: TPOMOPIACHANLHOCTD CTOPOH BJedeT 3a cofOfi paBeHCTBO YIVIOB;
BCISACTBHE STOTO JNA TPEYTOILAAKOB OFHO PABEHCTBO YIVIOB MM OfHA
IPONOPUHOHAJMLHOCTE CYOPOE CHYXHT JOCTATOYHEEM NPH3HAKOM HX IO-
Acbua. JIna MHOrOYTONLHHKOB Ke ONHOrO DPABEHCTBA YIVIOB HIH ONHOR
IPONIOPUECHANBHOCTH CTOPOH €l HENOCTATOYHO JJIA MX OOAOGHS: Ha~
NpHMEP, ¥ KBAAPATd H NPAMOYTOUILHAKA YIVIHI PABHSHI, HO CTOPOHBI HE
NPCOOPIEORANLHEL, ¥ KBAJIPATA XKe i poMbGa CTOpOHE RPONOPHUHEOHANLHEL,
& Yribi He PaBHH.

171. Teopema (0, Pa3/IOKENNH DOTOGHAIX MROIOYTOIBHUKOB
‘Ha nomoOHKE TPeyIILHHKH). JT00obHbe MHOZOY2ZO0ALNURY MODIEHD
PABAOICUTID HG COUNGKOBOE WUCAD Nodobruuws u 0duNnaxoso pac-
TIOAOICEHHWT MPEYZOALHUKDE,

Harnpumep, nogobupie Muoroyroasuukun ABCDE n ABCI\DE,
(pEc. 179) pasneneHsl ARArOHANAME HA NOEOOHBLIE TPEYTONMLEUKH, O/E-
HAKOBO PachoNIOKeHHBIE,

YrameM eme Taxoli crmocof pasioxennun. BossMeM BEYTPH MHOrO-
yroneanka ABCDE (puc. 180) nponsBoabuyio 704Ky O U COeAMHMM ee
co pcemu Bepmmuamu. Torna muoroyrombuuk ABCDE pazobnerca Ha
CTONBKC TPEYTOJILHKKOB, CKOABKO B HEM CTOPOH. BoseMem opuH A3 HEX,
nanpaMep AQE (noKpwTeii HA PHCYHKE IITPHXaMH), M Ha CXOMCTBEH-
Hoft cropone A1 E; apyroro muoroyromsnmka noctpoum yriwi Op Ay Ey
u 01 E; A, , coorBercTRero pasaEte yriaam OAE u OEA; Touky nepecede-
HEgZ (4 COSMAHAM C NPOMHMMH BePIHHAMHA MEOTOYronbHEKA Ay ByO\ DY B .
Torga n 3T0T MEOTOYTOALHMK pa3obperca HA TO Jxe YHCIO TPEYTOILHHKOE.
JloxazxeM, YTO TPEYrOALHHKM MEPBOLC MHOTOYIGABHHKA COOTBETCTBEH-
HO ToAoGHBI TPEYTONBHMKAM BTOPOTO MHOFOYTONBHEKS. AAOFE nonoben
A A OBy no nocTpoern).

U106H moKazaTe nonobue cocelnnx Tpeyrompunkos ABO u A B0,,
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TpHMeM BO BHAMAHHE, 1TC &3 NOI06GHA MHOTOYTONEHHKOB CAGHYET:

BA AE
LBAE = /B A E; —— e 1
14181 H BiA AR (1)
u u3 nogobusa Tpeyroasiiuxos AOF n A0\ E, susogyuu:
AO AE
LOAE = —_—
AO,_ Al E]_ H Al 01 Al El 3 (2)
H3 paeencre (1) 1 (2} cnegyer:
BA AQ
z = Sy
BAO AB;AIOI " B1 Al Al 01

Tenepb BuapM, 9410 Tpeyronbiukn ABO a A, B10) HMeOT RO PRBROMY
YI1y, 3KIOYCHHOMY MeXAY NPONOPLEONANLHBEIME CTODOHAMMN; 3EAYNT,
OHHY MOAOOHE.

CoBepineHno Tak e fokaxxeM noaobue Tpeyronsrukos BCO u B, C1 0,
3arem rpeyronbHukos COD n €10 Dy, u . 0. Ilpx sToM oueEARO, ITO
noaobnbie TPEYrORbHUKH B 060MX MAOMOYIONLHMKAX OAWRAKOBO PRCHOJIO-
FKERbI.

Puec. 180

172. Teopema (06 orsomiennn DepEMETpOBR MOKOOHBIX MHO-
royrofibHEKOB). IHepumempnt nodobHNET MHOZOY20ADHUKOS OMNO-
CAMCA, KGKX CEOJCMEeHNME CMOPOHYE.

Mycrs muoroyronsunka ABCDE r A; B,C,D1E; (puc. 180) noaob-
Hbl; TOCAS O OLPeReICHHIO:

AB _BC _ CD _ DE _ EA
AB BCG GD, DE B4
Ecns aMeeM pajg, PABHEIX OTHOIEHME, TO CYMMA BCeX MpeapLIy EX YIeHOB
OTHOCATCH K CYMME BCEX HOCTEAYIOmHX, KAK KaAKO#-EuYyzb U3 Hpeibiay-
IJEX YJIEHOB OTHOCATCA K CBOEMY NOCHEAYIONIeMY, MOSTOMY
AB+BC+CD+DE+ EA _ AB _ BC _
AAB+BCi+O\Dy+ DBy + By A - A1 By - B1Cy .

EEx
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178. Kosdduanmenr nogobus. OTHomEHHE CXOACTBEHHBIX CTOPOH
ABYX NOAOGHBIX MHOPOYIONbHEKOB (fUIH TPEYTONBHAKOB) HASHIBAETCA KO-
acpaIEEHTOM NOAOGHSA 3THX MHOMOYTOMLHAKOB (N TPeyrOAbHHKOB).

174, HHoxoGuoe npeolpasopanne MEOrOYronsHBKos. [locTpoe-

HHE MHOIOYTONBbHKKA, HOA00HOr0 JAHHOMY, NpH 3a0anaoM koxbdHLHeHTe
NooGHA HA3BBAaETCA NOAOGHBM NPeCGPa3OBAHKEM JAHHON0 MHOIOYTOME-
HHKA,
Crroco6 mOCTPOEHRS MHOTOYTONIBHHEEA, NOAOGHONO ZAHHOMY, HINOKEH-
nptlt B §169, snasercA 4AaCTHHIM BHHOM noacGHoro npecbpasopanus.
Obmpit meTox (Takoro npeobpasopanmsa) coCTOMT B caenyomeM. Ilycrs
rpebyerca nopobuo npeobpasosars wervipexyromank ABCD (puc. 181)
npi koaddunuenre nogobms, pas-
HOM k. BosbMeM kakywo-uuGyas To9-
Ky O Ha BNOCKOCTH; COSIMENB ee C Bep-
IIHHAMY AAHEOTO eTHIPEXYIONLHHKA,
nonyyum npamee OA, OB, OC u OD.
Ha npamoit QA oxnoxnu oF Toaxu O
B cropoay ToukH A orpesox OAj,
pasusli k- OA, tak n1o 04, = k- OA
(wa pacynke k = 50).

Ipagomxkum Takske npamywo OB
# oTnoxuM Ha Hell or Toukkr O B cTO-
pony T049KH B orpeaok OB, pasubit
k-OB, rax yro OB; = k- OB,

TourO Tak sKe mocTymam ¢ npsupiMe OC n OD. Mat mony<us Ha REX
Touku Cy u Dy, mpuvem OC, = k-OC u OD; = k- OD. Coeaunus nocne-
A0BATENBHO TOUKE A;, By Cp 4 Dy, nonywmM HCKOMEIL Y4eThIpexyTOILHAK
A1 B1C1Dy. B caMoM aene, ua pabencts OA, = k- OA, OB, = k- 0B,
OC\, =k-0C u ODy = k- OD cnenyer:

OA: _ OBy _ OC, _ OD, _
OA OB~ OC 0D

Cpasmnm Tpeyromspurn OAB u OABy. Omr amewr ofnm#t yron

B sepumue O n, Kpome Toro,

k.

Oy _ 0By
04 OB’

CReNOBATENbHO, ITH TPeyTonsHakn noaobnst (§ 161, 2-# caywan). s nx
NOZOOHA 3AKILIOTALM:

A B 0OA
T;.El = m—‘- =k n1 LOAB = /0A B, )

cnenosarensho, AB||Ay B; (§ 73).
5--1568



130 T Ii. MOJOBHKE GHUTYPH

Copepmenno TaKk 2Ke moKaxeM, 9To TpeyronbEuku OBC u 0B,C,

TB‘.E_l =5F =k £0BC=L0B\C,, (2)

R, Clexonavemuuo, BC||B, ;.

Taxnm xe oOpazoM AoKaKeM moaobHE CAAYIOMMX TPEYTOILHHKOB:
OCD un OC\D,, 3arem Tpeyromsuuxkos OAD v OAD,. U3 nonobmra
AQCD u AOCY D, cregyer: )

aD 00

‘-ﬁ = OC =k n C.D"C]Dl. (3)
13 nomobua ACAD n AOA D, cnenyer:

ADy _ OD, _

D ~ 0D = k v AD|A1D,. (4)

Hs pasencrs (1), (2), (3) # (4) cneayer:
4B, _ BiC_CDy, _ AD
AB = BC ~ CD AD
Kpowme Toro, £ZDAB = /D4 Ay B) kax yraw ¢ NapaineNbHEIME CTOPOHAMHI

§ 79).
o Tofi e npAYMHEe UMEeM DABEHCTRO YTJIOB:

LABC = LA B\ (),
LBCD = £B,C1 D,
LCDA = LC\ DAy

k.

Mut BunEM, 9TO y yeTnipexyronbuukos ABCD u Ay B\C) D, yrau coor-
BETCTBEHHO PABABI H CXOACTBEHHBIE CTOPOHE! IPONOPUMORANLHRY; 3HAYRT,
3TH YeTHPEXyTOlbHNKH HOHOGHHE, NpuYeM koadxpunuent uMx noxobms
paeer k. )

175. Hearp nomobms. Ilpn noaobxom npeobpa3jopamMm MHOTO-
YTOABHEKA CTIOCOGO0M,, INIOKEHHLIM B § 147, Touka O Ha3LBALTCA NEHTPOM
' nopoOna OBOHX MHOTOYTOME-
HHKOB.

ITomobuoe npecGpazopa-
HEE MHOIMOYIONBHHKA MOXKBEO
BHINOMIHATD HECKOMLKO HHA-
vye. Mmenno, e3as Touky O
1 COESOMHUE e ( BEPIIMHAMMY

Puc. 182 geTnipexyronbanka ABCD,
MOXKHO OPOAOIUKHTE NPAMEIE
OA, 0B,... aa 1ouky O; 3aren Ha upamolt OA or Touku O B cTOpOHY,
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NPOTHBOMIOIOKEYI0 TouKe A, oTA0KHM orpedok OA', pasumit & - OA.
Tosno Tar e Ha OPOANDKeHMAX mpaMbix OA, OC,... or Touke O
oraokaM orpesku OB, OC',..., paBHRIE COOTBETCTBEHHO OTPE3KAM
k-OB, k-0OC,... (puc. 182); coegMuuB NOCAeROBaTENbHO Touky A', B',
C', D', nonyuuu yersipexyroabiuk A'B'C’' D', 04eBnaHO CHMMOTPHUHEL
¢ A, B,C, D, orrocrrensno Tourky 0. CrenopaTesnsno, 9€THpexyronbHm-
ku A'B'C'D' u A, ByC) D, paBHH H, 3Ha4HT, YeTnipexyronbhuxy ABCD
u A'B'C'D' nopobum, npuvem Koadduupent ux nogobna pasen k.
IIpu nepeom cnocoGe mpeoOpasosaluf TOYKa () HABHLBACTCA BHEIIHHM
HeHTpoM nonobua mMuoroyronsauxos (puc. 181); npn sTopoM cnocobe —
BHYTPEHHHM UEHTpOM ux monobus (puc. 182).

3amevanne. [Ipn spnommesnn npeobpasosaua MOXKHO OJHHAKO-
BO NVIb30BATHCA KAK BHYTDCHHHMM, TAK H BHEIIHHM LEHTPoM noaobms.
K 1o m Apyrofi MoxkHO BHOGRPATL COBEPINEHHO NPOHIBOMLHO, B HACT-
HOCTH, €CNM NPHAATL OfHY W3 BEPUIMH MHOTOYTOJbHHKA 33 BHemaudd
LEHTP noaobus 1 BMROMANTE nOnoGH0E NpeobpaioBanie, TO MOJYIHM KAK
pa3 ror cnocob necrpoerns NOIOGHOrO MHOTOYTONBHHKA, KOTOPHIN Guix
manoxen B § 169,

176. IlepcnekTHBHOE PACHOJIONKOHHEe NOAOGHMX MHOTOYTIONb-
BEEKOB. Pacoonoxenwe zpyx Mmoroyroasmmxos ABCD m A1 ByChDi- ma
prc. 181, a Takxke smmoroyrommnxos ABCD n A'B'C'D ua puc. 182 nue-
eT crenywmEe cpolictea: 1) CxocTBeHHEre CTOPOHEE OGORX MHOTOYTOILHKEOB
NapaIeBHE; 2) NpaMble, COEHHMIONME COOTBETCTBCHHIE BEPUINHE, Tepece-
KAIOTCH B QEEoft TOYKe.

Pac. 183

Takoe pacnozoKesse ABYX MHOTOYTONMBHUKOB HASHBAETCA HEPCIOKTHRMEIN.
HoxaxeM, 94T0 B TAKOE PACIHNOREHHS MOXKHO IPABECTH J00Ne HBa MOaOSHHx
MHOTOYTONBMMES.

Hycrs nanu -apa nonobmmx umoroyrommaexa ABCDE, » A1 ByC\DhW B,
(pme. 183). Boasmem Kaxys-mnbo Touky O 3a HeHTp AOROOHA H MOCTPOUM MHO-
royronmsHek, moxoland ¥ nepcnextusnbilt ¢ ABCDE, opusem xosdrduupent
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nonoﬁmmmpmmmmmé%-—gl Mp nOJIyuHMM MHOTOYTOTLHHK

A'B'C'D'E', nonobuutt ABCDE u » 10 3e speus pasumit A, B,Ci1D1FE).
B camon gene, rax wax kosddunmenT momobus wmoroyromsmmkos ABCDE

u ABCDE pusex fj-gl, o AB ‘f‘;g‘, A'B' = AB. Ho

AB
muorOyranpanxk A BIC1DVE) u A’B’C’D’E’ nonobam Mexxay cobol, cnemo-
BATEILHO:
AB _pBC _CUV _DFE AE

4B BC CD Db Ak
A noTomy i3 papencrsa A'B’ = A1 B; surexaer B'C' = B,\Cy, C'D = C\D,
D'E' = DyE,, AE = A\E;. Tak Kak, KpOME TOI0, YT/ MHOIOYrOASHRKA
AiBiC1D1 By papani cooTBETCTBYIOMEM yraaM muoroyromsuuxa A'B'C' D' E,
TO 3TH MHOTOYTO/ILHEKH PABHH Mexxay colofl. Ecrm BanokaTh MEOTOYIroNbHIK
A1 B1C1\D\Ey wa A'B'C'D'E’ max, wrobu ovB coBOSAATH, TO MHOTOYTQMLHAK
A1BiC1Dy E; npumer nepenexTanaoe pacnonomkenme ¢ ABCDE.

4. IOJOBUE ®UryP IPOU3BOJIGHOrO BHIA

177. Crocob nonobiuoro npeobpasoBanna MHONOYTORBHEKCB, HI0MEHHR
BbIMNE, A3ET BOIMONKHOCTD OOOGIHTL caMoe NoHaTHe 0 NoAcbur Ha cay4al, Ko-
raa GHrypa o6pasopana KpHEHMH THEHAMH, HMenno Taxol crocol mocTpoens
nomobaolt GUrypn MOKEO IPHMEHHUTS K J0GOH ¢urype. Ilycrs, Hanpumep, na
ILUIOCKOCTH pasa urypa 4 copepmenno npoazsonbuol dopamut {puc. 184).

Basemenm npomssompaye 109Ky O
H2 LNIGCKOCTH STOf purypet # Gy-
OeM COSOURATL 08 € pAaSIHYHMMA
TouKamu M, N, P,... darypst A. Ha
KaxAo# B3 NPOBEAPHEHX NPAMEIX
OM,ON,OF,... oTAOXBM OTPE3KH
OM1, 0Ny, OP,, Takue, 910

OMI - ON], - OP]

OM  ON  ©OP
Toukn My, N, P),... 6yayT nexars
Ha HekoTopoil Hobolt durype A;. Yem
Goneme 1owex M,N,P,... MH B03Db-
wes Ha durype A, e Gombure
ooayHHM ToueK $urypnt A;.

rofu monyunTh Bew Grrypy A;, HYXHO NpoBecTH NpSMEE B3 Touky O
RO BCEM TOMKAM (uTyYpei A B NOCTPONTL HA& HEX COOTBETCTBYICHIHE TOUKI
durypu Ay, Bea nosyuenuas Taxum obpasoM dwarypa A; nassmaerca dpry-
pots, mozobuoli A. B oTmensEmx caywasx, wrobu momyusTs durypy A1, mer
#e0(X0MAMOCTH NPOBOINTE IY9E KO BCeM TOUEAM GErypH A, NOCTATOYHO 10—
CTPORTH Db HECKOALKO €e TOYeK, H 3aTeM, MOMbIYACS JaCTALMA CBONCTEaME
durype A, soccranosurs Belo durypy Ai- Tax, B Tom ciryuae, xorma A —
MHOTOYTONBHHK, JOCTATOUHO OBUIO COEMMHMTh TONKY (0 AHINL ¢ BePUIMHAMM

=...MT.xh

Puc, 184
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3TCr0 MHOTOYPOUIBHMKA U NOCTPONTH BEPUIMHK NOACGHOTO MEOTOYIONLHMEZ, 4
3aTeM COSOMHATL MPAMOTAACHELIMH OTPE3KAMMN NOYYEHHLIE BEPIHHEL MEKIY
cobodi. Taxolt nepexaas or durypu A x durype A: HasmBaercs noIOGHBIM
npeoGpasosannem Gurypu A. [lonobuoe mpeoGpasosanne PUryp ABAAETCH OO-
HHM H3 BEChMA BAKHBIX BHIOB reOMeTPHYECKHX npecGpasobannfl, Mmerommx
OrpOMHOE NPHEMEHEHNE A NpakTiuxe. [IOKAZHBAEMAS B KHNO KapTHHA Ha DKPaHe
noaobra m3obpackeHNI0, CIEMAHHOMY HA IIACHKE; TEXHECCKAE JEPTeNKH IUTRHOE
n Jacanos 3aHAl, UIAHOE MECTHOCTH, TUTAHOB POPOAOB H T.IL. TONIYHAKTCH
B pesyabTaTe noxobroro mpeoipasopannd.

178. Ioaobue okpy:kHocTel. Hoxaxem, Tro dpurypa, mogobuan ox-
PYXRKHOCTH, 6CTh TAK)KE OKPYKHOCTb.

Puc, 183

Teopema TeosmempuuecKoe sMecmo mouex, deasuusr 6 JaHKoM
OMHOwEHUU Ompeary ayvell, coedunMowur waxyo-wulbyds mouxy
C MOUKRMYU OXPYICHOCTIY, ECMG OKPYICHOCMD,

ITycts nana okpysHOCTE paguyca R ¢ nemrpom B rouxe O (puc. 185).
Boasuer NpoMaBoLAYIC TOUKY S M, COSXMEHEE €€ ¢ TOuK0i 0, paanen oTpesnk

SOm‘txoﬁO;nuexmpoumomemm,stﬁ =k.

BospMeM opomspomkEy0 TOUKY M S8 JARHON OXPYMHOCTH M COSTHIMM €€
¢ rouxoft S. Ha orpeske SM nadigem Towxy M) Takyio, uro -:35.M1=_S‘;%__k.

Jnst aroit nems eneayer u3 Touxn (7 NPOBECTH HPAMY, NapaLIenLuyw OM,

o nepeoe(;lﬁmx c npxuoﬁ SM. Ha no,moﬁgmeeymmm SOM u SO M,
il § Cnegoparenrno, o = k. Orciona Halinem AmuHy

o*rpeaxa(?ﬁhmnﬂooxﬂd& =k -OM,nmn 1M, =k-R.

Mu epiuM, 410 pesaena O M) ecTh HEKOTOpAS NOCTOSHEAS BEIWUHAS, HE
3aBHCHIAR OT NONOXeRAME TOYKH M Ha ZaHHOA OxpyxuHocTE. Clepoparebao,
ecH Toaka M GyfieT nepeMemaThes N0 OKPYRHOCTE, TO ToWKa M) Bymet nepe-
MeIEATLCS [0 MIOCKOCTH, OMUCHBAL OKPYAHOCTS ¢ hgarponm O & pazuycom kK.

179, Teopena. dee oxpyncnocmu Ha NAOCKOCTIU 8ce20a MONC-
HO PACCMOGIMPUOGTNS R6X Nepcnexmuano-nodobnue Pusypm, npuses
oy umeom dea tyenmpa nodobua: odun enewnud, dpyzot enymper-
rud.
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IyeTe nanm ape oxpy>xkBocTH ¢ nentpadma Oy 1 Oz n pamyycava By n B;
(pnc. 186). Ilposenem munno uenrpop (102 | NOCTPOHM HA weil Ape Touxn T
H E, onpesenfieMue papeHCTBAME

O _R , OE_R
O] Ry 0:E ~ R’

Jlerxo sameTHTs, 910 Toukn I 3 E ofiagaioT cBONCTEAMM Nertpos DOs00Rs.
BossMeM xaxyo-arto Toaxy M) Ha neppofi OKPYXROCTH, NPORETEM NPAMYID
I M) n ornomu 5o pedi orpesox IM: tax, wro IM; : IM; = Ry : Ry, AIO\ M)

- : IM, R I E_l_
AIOM>, 1ax xaxk ZOWIM, = ZOszz,“—IMz =& H Oad = '

CCROBATENLHO,

M R — =
O, = # Tax kak O\ M) = R1,10 O M3 = R».

D70 35AIHT, 9TO ToUKA M3 NemuT HA BTOpofi ORPYKEOCTH. CIeN0BATENBHO,
Touka J ects muyTpenHEd Aerrp mogofun QaHMBIX OKpyxuocrell. Taxum e
ofpasonM MOXKHO BOKA3ATH, ¥TO F ecrs pemimull nenTp nogobua.

Puc. 186

Ilocrpoenre Touex I u E M0XKHO BRONIHMTH TRK: NPOBONEM B OAHHEIX
OEPYIKHOCTAX JBA KAKWX-/MG0 IApajACNBHEX PAARYCA A COSIHETeN HX KOHITH,
TONYSeHAAS NPAMAH NepecedeT NHARK NEETPOB B UeHTpe mofoina. Ilpw sTom
€CIIH NPOBEERALe PAsEYCH HAIPABJICHW B ONHY CTOpomry (puc. 186) (014,
s O2A42), ro mertp nopobus GyAer BRCMHIN eCAH OHH HANDABICHH B IPOTH-
sononoxkuse cTOpoHE! {puc. 186} (O\ M) m O2M3), T0 nearp noaobua Syner
sHyTpennmy, Jlerko Aamee 3aMETHATH, YTO €CAIH JBE OKPYXHBOCTH KACAIOTCH,
TO OTHR A3 HEHTPOB NOEOGHA CoBNAAgeT ¢ To4Kol kacamns. IIpm sToM ecrm
KACAHHE OXPYIKHOCTe BHEIHee, TO B TOUKe KACAHNA HARXOOWTCA BHYTpeHHHN
IenTp Nozolnz, ecn e KACAHHE BHYTPEHHES, TO ¢ TOMKON KACAHAS COBNAIAET
el meHTP nomobu oxpymmocTeti.

Ynpaxueune 1. [JoxasaTs, 170 €CAH ABE OKPYRHOCTH JICXKAT OAHA BHE
APYTO#i, T0 HX BRewnrll NeRTp NoxolHEE COBNANAET ¢ TOMKON NEpeceveHMA MX
OSHEIX BHENTHHX KACATeNbHEIX, & BHYTPEHHUNA — ¢ Toukod Nepecegenns oGITHX
BHYTPEHHAX KACATETILABIX,
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2. Kakxoe nonoxenne JOMEAK KMeTh ABe OXPYXHOCTH Ha IMAOCKOCTH, TTOOLL
HX BHemHf NeRTP NOgeGHA COBIAT C BPHYTPEHANM?
O reer. ORpyXHBOCTH KOHIEHTDIIIE.

180. ITawrorpadg. Iloyobmoe npeobpasoranne GNTYp MOXBO BPEITION-
HATL MEXAHNYECKH ¢ noMomson ocoforo mpubGopa, waobperesHoro B 1603r.
Xpucrodopor Hleftnepor i HazsagEONO HM manTOrpadoM.

BooGpasnm napannerorpaxm ABCD (puc. 187), cropoeasit X0TOpOro Cuy-
AT METAINYECKHE CTEPKHY, MOTYIIREe HA HIAPHNDPAX EPAIIATHCE ROKPYT Bep-
mHH. YKPenHM HEOABMKHO bepumHy 4, BO3bMEM Ha npopokeHun BC npo-
HIBOIBHYI0 TOMKY E H 3acTOBHM 9Ty TOUKY ORHCATh KaKYw-nubo muuno EE'.
Ilycrs F' — rouka mepecedsenms mpiupix AF u CD u AB'C'D' — nosoe
ITONI0XKEHME HALIEr0 MISPHHPHOTO Dapamnenorpasma. Tk xax A/IMNa CTOPOH
napanmenorpamma # amaa orpeakor CE u CF npa nepememeRMd Towkn B
HE H3MEHATHCHh, TCO MOXKEM HAINMCATEL NOCAGKOBATENHHO CAGAYIEHE IpOIop-
m;

AD DF _AF AD _D'F
—@-ﬂ—p,—c;:ﬁ (mm AADF“&ECF); C_'E_'=-F_"'6?

Orciona cnenyer, wro AAD'F' v AE'C' F'; cnepoparemsio, ZAF' D' = /E'F'C,
r.e. TO0UIX® A F'n E nexar Ha o,r;;ioﬁ nﬁxuoi. Hanee, H3 mopao-
A D

TG ——'-—F,‘E'

ORA TeX e TPeyrof-HUKOB HMeeM, 7O HO

= e I mm—aat

CEeIOBATEALHO ﬂ—ip-
'F'E T FE

Orcwona cneayet, ¥ro tpeyromuaxu AEE u AFF nogoGEs, cneoBaTe/ b
no, ZAFF = ZAEF' u EE|FF'.
Janee n3 pucynka naxommu:

AF _ BC AF_B'C
FE_CE ® PP -CF

CocTabnas QpoH3BGEHHE TPO-
IOpIAN, MOXEM HAIHCATD:

AF+FE _BC+CE
AF T BC

AF + F'E
BlCr ’
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Ho BE = B'E' u BC = B'C’, chenoparensho,

—— T ——

JT0 PaBeHCTBO GOKASHBAET, YTO KOTAR Touxa E ommmer Kakywo-mubo durypy,
rouka F onmmer mo durypy, npiaens kosddumuerT noxobuz yTEX
GHCYp paBeH OTHOmMEHU BC" Ecan B Toike B yRpermTs ocTpHE STAN, 4B F —
OCTpHe KApaHJAma, TO TPH ofpome OCTpHEM HINH KOETYpa GUTYDH OCTpRe
Kapanfama 3apucyer ma Gymare konryp durypn noaoSmon. Jis usmenerna
nokazatens nonobms creayer nepemectnTh Touky F no mpamoit BC B Ty nam
Apyrymo cropony. Ha 3ToM ceoficTBe mMADHEPHOFO NAPANENOrPAMMA I OCHOBABO

ycrpoitcrso naHrorpaca, obmmi Bun KoTopore npemcTamiaen Ha pHc. 188,
ITpibop NpuMeHaeTCd NPHE NEPEPHCOBKE NJIAHOB B PASIMYHEX MaCITabax.

Pnc. 188

Ana noxe6roro npectpazopaina GATYP HeBOMBINOrO pasMepa H HeCAIOXKHOR
$opuE MOXHO MOAPICBATHEH TAKIKE JETHTENLHIM mupxynem (§ 166). s
ITOr0 CleayeT YCTAHOBHTL HOOABWXKHON BUHT LMpPKy/As TAK, STOOR 0B menmn
BCI0 ANMHY HOXKH B OTHOIDGHAN, PAEHOM 3afarHoMy roadupumuenty nonolug,
3aTesm BRGPATH HeRTP MOROGHN M COGMMHUTE EC0 JIYIAME € OCHOBHLIMH TOIKAME
Jarypu. Ha kaxpaom xy4e creayer H3MepUTs QMRBM PACTBOPOM HADKYR OTDE-
30K OT BeNTpa noxobpa A0 TOYKM (GHTYPM M, NEPEEEPHYE WHPKY/Ib, OTA0KHTS
HE& TOM e JIy'ie OT NEeHTPa Nozobna OTPE20K, mOXydJeHHb B ADYTOM pacTBoOpe.
Taxm cniocoboM MOKEO mepevepTHT: BCE OCHOBHBE TOYKA JAHHON PHTYpH
B NOJIYATE €8 09¢PTAHHEE B HYJKHOM Pa3Mepe.

3agayu @a NMocTpoeHne

181. Meroa momoGua. [lonobuoe npeofpascBanue GHIYp MOXKHO
C yCmexoM PUMERHTD K PellleHHIO MEOTHX 34039 Ha nocTpoenne. Ha sTom
OCHOBAH TakK Ha3hbIBAeMbIlt MeTon nogobus.

Meroa nonofus COCTORT B TOM, 4TO, MONBL3YACH HEKOTOPLIMH JAHHBIMU
38,0a4H, CTPOAT CHavana dburypy, n om0 6 H y 10 ncxoMoit, 3 3aTeM nepe-
XOOAT X BeKomoll. DToT MeTog ocobenno yaoben Toraa, KOraa TONLKO 0HA
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DAHHBH BENHTHHA €CTh AJMHAA, & BCE NMPOYHE BEIMYHHB] ~— HIA YIJbi, MM
OTHOLIEHHA JHHAHA; TAKOBLI, HANPHMED, 3aJA4H: BOCTPOATS TPEYTOILENK
RO JAHHOMY YTy, CTOPOHE H OTHOWEHHI JABYX APYIHX CTOPOH Wid MO
JABYM YIJIaM H AJIMHE HEKOTOPOro oTpesKa (BLlcote, Meauane, GuccekTpuce
H T.0.); TOCTPOHTh KBAAPAT NO JZHHOW CYMME WM Pa3sHOCTH MEXAY
JBBATOHAJILK) A CTOPOHOH U T. 1.

PemmuM, Hampumep, Taxyio 3agady:

3anaua 1. ITocmpoums mpeyzoavnux, xo2ds danm odun us ezo
y2aos C, omuowenue cmopox AC : BC, sexaroueowmuz smom Y204,
U GBCOME B, ONYWENNAR U3 GEPIUNK IMOR0 Y2AG KA NPOMUCOROACNCHYIO
emopony (pHC 189).

IIycte AC : BC = m : n, tae m u 1 — 183 JABHBIX OTPE3Ka HIH JBA
JaHHbIX dHcaa. Crponsm yron €, Ha ero CTOpOHAX OTKAAINBACM OTPE3KH
CA, u CB,, nponopiumonansune m 4 n. Ecin m n n — oTpeskn, 10
Gepem npauyio CA; = m u CB; = n. Eciu m u n — yncna, 1o, pufpas
MPOM3BONBHELN OTpe3ok !, crporM orpeskn CA; =mliu CB; =nl

B ofionx cayvaax mmeem CA, : CB) =m : n.

Tpeyromeank C'Ay By, o9eBuano, nogoben HCKOMOMY Tpe)'I'CDIBHHKy

Yrobe! MONMYYHTL HCKOMBIH TPEYTOJIBHHK, [10-
cTpouM B Tpeyroakiuke CA, B, sumicory CD,, C
ofo3nayuM ee qepes k). Bubupaem reneps npo-
H3BONBHELH MEHTD 10no6HA U CTPOHM TPeyroiL-
HUK, noneGHEL Tpeyroakauky A; B C ¢ xoafc‘b-

D
dbunuertom nomcdua, paBHAIM OTHOMICHAD — o 4 31
1
the h — jJanHAR BHLICOTR HCKOMOTO Tpeyroab- 4 D B
HuKa. [TonyweBHE TAKHM NyTeM TpeyrofbHHK Puc. 180

¥ OyneT MCKOMBIM.

Ynobree scero supaTs neHTp noaobnn nps-

Mo B Todke . B Takom caysae nocTpoeHHE HCKOMOrO TPEyrONBHUKA
cTaHoprTCa ocobenno nmpocTaM (pre. 189). IIpomoskaem smcory CD;
Tpeyronsaura Ay By C, orknanmeaem Ha Helt orpesox D, pasunit b,
H nposoauM npaMyic AB, napanrensuyic A1 By.

TpeyronbEnk ABC — nckoMBiil.

B 3asauax 3T0r0 posa nONOKERMe HCKOMORHR (GHIyPh! OCTAETCA NPOM3-
BOMLEBIM; HO BO MROTHMX BOnpocax tpeliyercs moCTpoRTh Gurypy, nono-
JKeHHe KOoToOpOoH OTHOCHTENHHO AAHHBIX TOYEK WIA JuHMED BIIO/IHe onpee-
Htero. [Ipu 9T0M MOMET CAYIMTECA, 9TO, OTPEITMBLIKCE OT KAKOrO-HEGYIDb
OZHOrO M3 yCIOBHE HONOXKEHHS # OCTABHB BCE OCTANbHLIC, MbI TONY-
ynM GecuncnenHoe MaoKecTso GUryp, mo o6 5 x uckomoll. B raxom
cnyuae MeToE nmoAcbua moxer OHTE ynorpefnen ¢ momszoft. Tlpusegen
NPBMEPLL.
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A

Puc. 190

3axawa 2. B dannwd yzos ABC entucamo oxpyochocms, Komopas
npoxoduas Gu wepes dannyre movusy M (puc, 190).

Qr6pocum na Bpems TpeboBanue, YTOBH OKPYKHOCTD APOXOIRIIS Ye-
pes Touxky M. Torma aaumomy ycnopHio yaopnersopsaer OecumcneHHoe
MHOKECTBO OKPYKHOCTEH, IEHTPBI KOTOPBHIX JeKAT Ha Guccexrpuce BD,
Hocrpond opHy H3 TaKMX OKpYXKHOCTell, HanpHMep TY, LEHTP KOTOpoH
ecrb 0. Bospmem Ha Heffl TOMNKY M, CXOACTBEeHEY O Touke M, 1.e.
Nexxantyio ua xyde M B, u npopesenm pagayc mo. Ecnu reneps nocrpouM
MOl|lmo, o rouxa O 6yazer uenTpoM BcKkoMOTO Kpyra. JeficrenTemsHo,
npoeeas k cropoue AP nepnenpukynsaput ON @ on, Mbl [OXy4EM OO-
Acbapie TpeyroasemEn M BO r mBo, NBO u nBo, 13 xorophx GymeM

MMETh:
MO :mo=B0O:Bo; NO:no=BO: Bo,

OTEYAS MO :mo= NQ: no.

Ho mo = no; cneaobareavno, MO = NO, 1.e. OKpY>KHOCTb, OTHCAHEAS
paguycom OM c¢ nenrpoM O, gacaerca croponsl AB; a Tax Kak ee nenTp
NEeXHT Ha GUCCEKTpHCe yria, TO OHA KACAeTesa # ¢Topoun BC.

Ecnn 33 cXoACTBEHRYIO TOUKY BOSbMEM APYFYIO TOIKY m; NepecedeHns
ay4a M B ¢ okpyXHOCTEX 0, TO Hafifiem Apyrofi nenrp ( HCKOMOTO KpyTa.
Caegprarenbho, 330393 AOMYCKACT APa PEIIeHUA.

3agava 3. B dannuil mpeyzosvnux ABC enucamn pomb ¢ darrvim
OCMPUM Y2A0M MK, YMolbe 00K U3 €20 CHIOPOX AEHCAAL KA OCHOBANUY
AB mpeyzoavnuxe ABC, a dee e2o eepriunt — na G0KOGWT CIMOPOHAT
AC u BC (pnc. 191).

Ot6poceM Ha Bpems TpeGosanue, wrobbI OHA H3 BEpIHH pomba
nexana Ha cropore BC. Torjaa MOXHO mOCTPOMTh GECHMCIEHHOE MHO-
XKeCTBO poMGOB, YAOBAETBOPAIOIMX OCTAMILHMM yCIoBHAM 3ana4d. Ilo-
CTPONM OAME M3 HHX.
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Bepem na cropome AC nDpOM3BONIEL- C
BY10 rouxy M. CtporM yron ¢ pepiumnoit
B ITOR TOUKe, pasHLIl EAHHOMY, OIJHA Y X
CTOpOHA KOTOpOro Gpuia Gbl mapannems- M
Ha ocHoBaHHi0 AB, a apyrad nepecexana
ocHopanue AB B uexoropolt Touke N. Ha A*—y—35 m B
cropore AB or Ttoukn N oTknaamiBaem Prc. 191
orpe3ok NP, pasumih MN, n crponm o
pomb co croponaus MN a NP,

Ilyers @ — ero ueteepras pepmmana. Hainee, suibupaem Bepmmmy A
3a weHTp wonobuaA u cTpoEM pom6, noxobumilt pomby M N PQ, Beibupan
xoappmmuenT nosobua TaxK, YrobH PepIHBa MOBOrO poMba, coorseT
¢TBYIOINAA BepimEHe (), oxasanach Ha cropoke BC. Hdna sroit nemu
npogosxaeM npaMyto AQ no nepecedettus co croponoft BC B nekoropoi
TOuKe ¥. DTA TOUKA & GyeT ONHON U3 BepPIIMH MCKOMOTO poMba.

ITIporona B3 srofi TOUKH DpsAMbBIE, mapanlenbERE CTOPOHaM pomba,
MNPQ, nonyuaem uckomsift pom6 ryzu.

IIpepocTapnaen CaMuM YIaLIMMCA DEIIETh METOAOM NORODHS ChAeLy-
OIIHE 3a89YH: .

1. IlocTpouTE TPEYTONLEEE, SHAS ABS €10 YIJIA H PAZAYC ONHCAHHON OKPYX-
HOCTH.

2. HMocTpouTs TPEYTONLANK, 3HAH OTHOINCAME BMHCOTM K OCHOBAHHNIO, YIOM
npA BepurHne ¥ Meguany Goxopoft CTOPOHN.

3. Han LZAORB u payrpn Hero Touxa C. Halith na cropose OB Touxy M,
pasto orcroamyio or OA u oy Touxu C,

5. HEKOTOPHIE TEOPEMH O INIPOONOPOHOHAJBHEX

OTPE3KAX
182. Teopewma Cmoponm yeas (ABC), nepecexaemue pa-
dom napasacasusiz npsmwx (DD, EE;, EF,,...), paccexatomes

UMU HG BPOnopLUUOHGAbHYE vacmu (puc. 192).
Tpebyerca Joxa3aTs, 4TO

BD _ DE _ EF
BD, DiE  EFR’

BD : DE = BD, : D, Ey;
DE . EF =DWE, : E,\F, nrna

Ilposona ecmoMmorarenshbie mpampie DM, EN u T2, napawiesnbhsie
BA, mut nonywum rpeyronsauxu BDD,, DEM, EFN n t.a., xoropsie
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ace noaobabt MexIy cobolt, TaK KAK YIJIBl ¥ HMX COOTBETCTBEHHO PaBHbl
(BeneserBre napannensrocTn mpamex). U3 px nonobua cnexpyer:

= =—— = —— HTA

3ameHuB B 3T0M PAly paBHkx oTHOmERH:t orpesok DM Ha D) E), orpe-
30k EN va By Fi v T. 1. (NpOTHBONOJICIKHbIE CTOPOHBL IADAILICNOTPAMMOB
PaBHbI), MBI RONYIHM TO, YTO TPeBOBANOCH JOKAIATD.

183. Teopewma JJdee napoiacavrwe npasmwe (MN, MiN,,
puc. 193), nepecexgemume padom npamuz (OA,0B,0C,.. ), ucxo-
dauux us oduol u mod ace movxu (0), paccexaomea umu Ha
nponopuuonaAvHsie wacmuy. Tpebyerca Aoka3arh, 4o orpeska AB,

o
M A/B) € N
A\A -l \Dl
A
D, £ F M7 M
Puc. 192 Prc. 193

BC, CD,... npavoli MN uponopuomorampen orpeskam A,B;, BCy,
C1 Dy, ... npamoit M, Ny.

H3 nonobus Tpeyromsuuxos OAB u O A; By (§ 159) u Tpeyronstukon
OBC u OB,C, pusonam:

AB _ BO  BO _ BC
4B B0, | B0 BC

OTKYJA
AB _ BC
A By - B]CI '
IonobupiM e 06pa3oM AOKA3LIBAETCH MPOMOPOUOHATBHOCTS M NPOYHX
OTPE3KOB.

184. 3apgatva. Pasdeaums ompesox npasod AB (puc. 194) na
MPU CACHU 6 OMHOWEKUU M I N D, 2de M, N, P — JAHHYNE OMPEINY BAY
darrse yucaa.

IIposena nys AC noa npouwssonbubM yraom x AB, ornoxnm Ha
HeM OT TOYKH A OTpe3ku, paBHEIe OTpe3KaM m, n U p. Touky F —
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KOHell OTpe3Ka p — coelnHaeM ¢ B npamolt BF B wepes koHmp G u H
OTNIOXKEHHBIX OTPE3KOB NpoeoxuM npsuule G0 w H E, napanneasusvie BF,
Torna oTpesok AB paszaenvrca B rouxkax D n E Ha 9aCTH B OTHODICHAR
m:n:p Ecm m, o 1 p o3HavaoT Kakne-uubyAr uncas, Hanpumep 2,

N

G
C

Pnrc. 184 Pre. 19%

5, 3, T0 MOCTPOEHHE BHNWIHACTCA TAK JKe, ¢ Toft Aums pasumneli, YTo Ha,
AC orknanpealorea OTpeskd, pasuse 2, 5 B 3 MpOU3BONbHBIM epannaM
ANMEH.

Koneuno, ykasannoe nocTpoeHne NPEMEHMMO K JeJeHHID OTPE3Ka He
TOMALKO Ha TPH YACTH, HO HA KAKOe YTONRG HHOE 9HMCNO JacTel.

185. 3agmaua. K mpem danxvim ompeswam a, b u ¢ nafimu
semeepmuiti nponopyuonasvumd (pac. 195), T.e. Hadfith Tako# OTPE3OK
Z, KOTOPEI yaoBMETBOPAA OB NPONOPIEY;

a:b=c:z.

Ha croponax npoussonbuoro yraa ABC orknaameaem orpesks: BD = q,
BF = b, DE = c. [Iposens 3arem uepe3s I u F npamyw, moctponm
EG||DF. Otpesox FG Gypmer uckombiti.

CproiicTro GucceKTpHEChl yInia TPeyroAbHHKA

186. Teopewma. Buccesmpuca (BD, puc. 196) aobozo yzaa
mpeyzoavnuxa (ABC) deaum RPOMUSONOAOIHCHYIO CIMOPONY Ha
vacmu (AD u CD), nponopuuoncsbrue RPUAENCAULLAM CRIpO-
HOM TPEYZOADHUE,
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Tpebyerca noxasarte, yro ecnd ZABD = £LDBC, ro AD : DC =
= AB: BC.

Iposepem CD||BD no nepecedenns B Touke F ¢ npogomxenneM ¢To-
ponu AB. Toraa, cornacHo Teopene § 182, Mul yleM HMETL RPODOPIIRIO:

AD:DC = AB : BE,

Yrobp or 3T0# Nponopuua nepeliTHE K TOH, KOTOPYIo TPEGYeTes JOKA3ATE,
AOCTATOUHO 0GHADYHNTE, YyTe BE = BC, T.¢. wro ABCE pasnobenpen-
ueifi. B orom Tpeyronsunke LE = ZABD (Kak yrabl, COOTBETCTBEHHbIC
OpH Napawienbubx npamex) u LBCE = ZDBC (kak yrnet, HakpecT
ACKAIHE NPH TeX xe napanaenbibx npamuix). Ho ZABD = /DBC no

E
F
B B
E
A D C 4 C D

Pue. 198 Puc. 197

ycnosnio; 3uaunt, /E = /BCE, a noromy pasas u cropoust BC g BE,
JealliHe TPOTHB PABHBIX yT/ioB. Teneph, 3amenns p HADMCAHHOM BHIKIe
nponopuuk BE na BC, nonyuuM Ty nponopumio, xoropyio Tpebyerca
AOKA3IATh, )

Ypenennw#t npamep. Ilyers AB = 10, BC = 7 u AC = 6.
Torga, oboztauns AD Gykeoit T, MOXKel HAITHCATH TPONOPUMIO;

z:(6-2)=10:7;

OTCIoAa Halineu:
x=60—-10z; Tr+102=60; 17z =60;
3—@——3.2.
BT ARRET &
CanegoBarenbHo,

9 8
DC =66 z—-6—3i—f—2-ﬁ.
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187. Teopena (ppaxanomas cBOACTBO HUCCEKTPUCH BHEIIHETO
yraa Tpeyroubhuka). Buccesmpuce (BD, puc. 197) enewsnezo yzaa
(CBF) mpegyeoavnuxa (ABC) nepecexaem npodossicenue npomu-
aonoagdicrotl cmopors (AC) 8 maxoli mosxe (D), pacemoswun
womopoti (DA u DC) do xonyoe smoti cmoporin nponopyuonass-
MY NPUAEICOUUM CIMOPOHEM mpeyzoavruxa (AB u BC). Tpeby-
eTca AOKa3aTh, 4To echk LZCBD = ZFBD, 0 DA: DC = AB : BC.

Iporeaa CE|BD, nonywmum nponopuyio:

DA:.DC=BA:BE.

Tax kaxk ZBEC = LFBD {xax coorsercTeenuse),a ZBCE = ZCBD
(k8K HaKpecT Nexamue UPE NAPANLIEAbHHX HpaMeix) H yrsl FBD
u CBD papuw no ycnoemw, ro £ZBEC = /ZBCE; suasmr, ABCE
pasroGeapenusift, T.e. BE = BC. Iloacrasus & nponopuui amecto BE
pasHuIfi oTpesok BC, noyaum TY NPONOPUHIO, KOTOPYIO TPebOBaIOCh
JOKA34Th!

DA:DC = AB: BC.

ITpnMeuanue Ocobuti cnywali npeacrasnser GHCCEKTPRCA BHELI-
Hero yria NpH Bepiruge pasHOGEAPEHHOrO TPEYTONBHAKA, KOTODAS napal-
JieJIbHA OCHOBAHHIO,

6. METPUYIECKHNE COOTHOIIEHHU A
MEXOY DJIEMEHTAMY TPEVIOJIBHAKA
1 HREKOTOPHIX APYIHEX ®HUT'YP

188. Teopeura I NpAMOYzOABHOM MPEYL0ALHUKE NED-
NEHFUKYARD, ONYUEHHBIT UT GEPIUNN BPAMOZO Y240 NG 2UNO-
MeNnYay, ecmnb CPEIHAR NPONOPULOHAALHGR GEAUNUNG MeNcTYy
OIPEIRAMU, HE KOMOpHE OCHOSarue nepnenduxyaspa deaum
2UNOMERYIY, & XAIHCIH RaMEM ecmb CPEOHAR NPONOPUUOHGAL-
HaR Medicdy 2unomenysotl ¥ NPUACIHCAUUM K IMOMY KaMemy
OMPEIKOM 2UNOMERYIN.

Mycrs AD (puc. 198} ecr. epneHaAKYHNAD, OUYIIEHHENA H3 BEPIIHHEL
npamoro yrna A wa rmnorenysy BC. Tpefiyerca aokazars Cremyolmue
TPH HPONOPIMH;

1)2 - ﬁ:? 2)£ = _AE 3)& = £
AD T DC’ AB  BD’ AC  DC
Hepeyio nponopusmic Mul AoxaxkeM w3 noaobms Tpeyronsnuxos ABD
n ADC. DTn TpeyroabHNKY MOAOGHLI, DOTOMY YTO

Zi=/4 u 22=/23



144 Co. NI IIOJOBHHE OUTYPH

BCREACTRYE NEPNEeREHKYAAPHOCTH ux cTopon (§ 80). Beabmem 8 AABD
Te cToponnl BD u AD, xovopule coCTaB/sKOT NEpBOe OTHOLICHHE AOKA-
3pIBAEMOR NPONOPUHH; CXOZCTBERHEIME CTOpoHaMu B AADC Gyayr AD
g DC*), noaromy

BD: AD=AD:DC.

Bropyio mpomopumio moxakem W3 nofobua rpeyroabiukos ABC w
ABD. 31n TpeyroAbHuky mOAOGHBI, NOTOMY YTO OHM HPAMOYTOMbLHBIE
u ocrpeit yron B y nax obuwmtt. B AABC BossMem Te cropount BC
n AB, KOTOpbE COCTABAMIOT NEPBOS OTHOIMEHHE AOKASLIBACMOf MPODOP-
LAY CXOACTBEHHBIME cTOpoHaME B AABD 6ynyr AB u BD; nosroMmy

BC: AB = AB:BD.
Tpersio mponopIyiio JokaxeM W3 nogobus Tpeyromstinkos ABC a ADC.
OTH TPRYrONbHHKY AOAOGHEL, IOTOMY YTO OHH 008 NPAMOYTONBHBIE B HMe-
tor 00wt ocTputt yron C. B AABC pospmem croponst BC u AC;
cxopcTeenbMu cropoHamu B AADC 6yayr AC u DC'; noaromy

BC:AC = AC:DC.

6 A] 3
ﬁ\ B D C

Puc. 198 Puc. 199

188. Cuepctpue Ilycrs A (puc. 199) ecTe HPOR3BOIbHAT TOIKA
OKPYHOCTH, OMHCAHHOM Ha auamerpe BC. CoelHHUR KORDH IHAMETpa
€ 3Toll TouKoil, MBI noVIyyum npaMoyroabibift AABC, y KoToporo runo-
TEHY3a eCTh JHAMETD, & KareThl cyTh xopapt (§ 125, 2). Ipumennan noka-

*) Yrobi Ge3omubov RO ONPEAENNTL, KAKHE CTOPOEM BAATHIX TPEYTONLHAKOR CXOA-
CTBeHHH MeXTy coboil, NONEZH0 JEPHMATECR TAROTO IyTH:

1} yxa3aTh yIAE, NPOTEE KOTOPHIX JEAAT B3ATHE CTOPOHH OAHOIC TPEYTONLHUKA:

2} wafiTH panuLe #M YIAK B IPYTOM TDEYTONLHHKE;

3) B3ATE NPOTEBONEMALIHG KM CTODPOHEL.

Hanpumep, gna Tpeyronveukos ABD u ADC paccy/RmaeM Tax: B TPEYTOALHAKE
ABD cropoaw BD w AD nemar nporus ypnox 1 » 3; B Tpeyronsanke ADC sTHM
YraaM papEud 4 ® 2; Epotus BAX aAexar cropount AD w DC. Buaunt, croponw AD
u DC cxoacreennu co croporasn BD u AD.
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b D

A
A B JC I-(-*b—)'l I
“ a bL—b— € a -

Pue. 200 Puc. 201

3aHHYIO BBIME TEOPEMY K 3TOMY TPEYTWILHHKY, ODUXOMHM K CHCRY IOMEMY
3aKJHCYCHHK):

Tepnenduxyasp, onyujennnti us waxoi-aubo moury oxpyNcHocmu Ha
duamemp, ecmb CPEOHAR NPONOPUUCHAALHAR SEAUYUHG Medcdy ompesxna-
Mil, HO KOMOPHE OCHOBANUE neprienduxyaspa deaum duamemp, & Topda,
COCOUNAIOWAR IMY MOUKY ¢ KONYOM JUGMEMPa, eCib CPedHRR nRPORep-
YUOHAALHAR MeHCDY OUGMEMPOM U TBPUAEICAUNUM X TOPTe OMPE3INOM
suamempa.

190. 3aaaua. IloctponTs oTpescK, cpenusil nponoPUAOKANEAELL
MEXIy DBYMS OTDE3KaMHE a H b

3azauy 9Ty MOXHO PEIIATH ABOAKHM IyTeM:

1) xa npoussoiLBOMH npAMO# (puc. 200) oTkaaanEaeM oTpesky AB = a
u BC = b; na AC, xak na auaMerpe, onucKBackt NOTYOKPYKHOCTL; u3 B
BOCCTABJAAEM N0 MEPECEHeHHA ¢ OKPYKHOCTHIO nepenaukynap BD. Dror
nepOeHAHKYIAD H eCTH HCKOMAA CPeAHNAS NPOonopuuMoaanshas Mexay AB
u BC.

2) Ha npousposibHON mpsamo# (puc. 201) orknaismaeM oT Touxu A
orpeke a ¥ b, Ha Gonbiiem H3 3THX OTpE3KOB OMHCHIBAEM MOJIYOKPYXK-
Hocty. IIpoBesst M3 KOHHA MEHbLIETO OTPE3Ka NEpNes uKynsap K AB no
Niepecedenns €ro ¢ OKPYXHOCTLIC B T04Ke D, coeannnem A ¢ D. Xopaa
AD ecTb cpeamsa NpPONOPHHOHANBHAR MeXAY ¢ d b.

191, Teopema IIucparopa. JokasaHHhie BEIE TEOPEMBI MO3BOIA-
10T OGHAPY>KHTDH 3aMEYATENbHOE COOTHOMEHNE MEXKY CTOPOHAME Ni060T0
OPAMOYTJIBHOTO TPEYTOILHHKA. DTO coorHomeHAe BLiio Bneppnie 3aMe-
weHo rpeveckuM reomerpoM Ilndaropom (VI &. A0 B. 3.) 4 HOCHT no3TOMY
ero yma — Teopema Iludaropa.

Fcau cmopors npamoyzoAvH020 MPEYZOALHUKD UIMEPEHD
odrold u motd oice edunitiyed, mo xeadpam GAUHL 2UNOMENYIH
pagex cyMMe Keadpamos JAUK KaMemos.
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4 Iycrs ABC (puc. 202} ecrb tupsiMo-
yroaeHuifi TREyronbRuK, AD — nepnen-

c b IMKYNAp, OMYLIEHHHA HAa THRIOTEHY3Y H3
h BEDIIHEEL mpsiMoro yraa. IloaoxuM, 4To

5 c CrOPOHKl M OTPE3KH THTIOTeHY3EI H3Me-
f ) D L pennt ommoft u Toll xe empmEumelt, npu-
[:1__‘,*':& YeM TOMYIHIMCHL 9HCHA a, b, ¢, ¢’ u ¥

Puc. 202 (npunsTO ANMHLL CTOPOH TPEYTONLHHKA

) ob03HaYaTE MANRIMH OYKBAMH, COOTBET-

CTEYIOIHME Goxsiyme ByKpaM, KOTOpPRMA 0003HAYEHE IPOTHBONICHKATIHE

yrau), [Ipumensa reopemy § 188, MoxeM HATMCATH NPOIIOPIHE:

a:c=c¢:¢' B a:b=b:V¥,

OTKYA3 ee'= u ab =0,

CnoXHB NOYNEHHO 9TH ABA DABEHCTSA, RaftleM:
ac' +ab =2 +5, wm alc'+8) =2+

Ho ¢’ + ¥ = @, cnenosarenpHo,

o=+,

STy TeopeMy OGHKHOBEHHO BHIDAXKAIOT COKPANICHHO TaK: xeadpam
2UNOMENY3W PAGEH CYMMe K6adPUMoa KamMemoes.

Mpuumep. Iomoxum, IT0 KaTeThl, H3MepeaHkle KakoH-HabYAD JiH-
Helftnoit equHANeN, BLIDAXAIOTCA YHCHaMHE 3 H 4; TOTAA CHIOTEHY33 B TOH#
7Ke eAWHHLE BHIPDARKHTCA YHCIOM ¥, YIOBJICEBOPAIOHINM YPABHERHI),

2 =32+42=9416=25,

OTKYAR £ = V25 =5.

3ameganne. IIpaMoyronbHel TPEyroMBHRK ¢O CTOpOHaMH 3, 4
7 5 HasMBaeTcd 4acTO ErHHeTCKHM TPeYTOAbEHKOM, TAK KaKk OH OBLT
H3IBECTEH eIlle NPEBHHM €THNTAHAM. TaK, Hx 3emMeMepsl MIs NOCTPOCHHA
TIPAMOTO YIVIa HA 3€MHON HOBEPXHOCTH NONL30OBAMHCH TAKUM NMPHEMOM:
GevyeBKy NOCPEACTBOM YANOB OHK pasaensny Ha 12 paBHEIX uacTelt; 3aTem,
CBA3AE KOHIH, HATATHBAMH € Ha 3emne (OCPEACTBOM KVILEB) B BUHIE
TPEYTIONBHHKA €O CTOPOMGME B 3, 4 B § peneunit; Toraa yron Mexay
CTOPORAMH, PABHEIMH 3 H 4, OKASBLIBANCA HPAMBIM® ).

*) ITpAMOYTOMBHEG TPEYTOMLEHKE, ¥ KOTOPHX CTOPOHM H3MEDMOTCK HEARIME THC-
MIEMH, HOCAT Ha3BANNG TAdArOPOBNX TPeYTOMEHEKOR. MOXHG NOKAzars, HTO KATETHI
& H Y B rHIOTCHY3S ¥ TAKHX TDEYTOALHHKOB BHPMKMIOTCR Caeayomum Gopuymamm:

z=2ab, y=a>—, z=a?+8,

TRE 6 | b — NpouZBONLHLE NENHe YHCTA OpPH YCIOBRR, 9T0 6 3> b,
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Teopema Tlugaropa umeer ente ApyTyio OPMYAHPOBKY, HMEHHO TY,
woropad OrLta A4 Hee Horydens camuM Mudaropom, C atofi popMynnu-
POBKO# Mbt TIO3HAKOMUMEA no3anee (§ 257).

192, CaeacTsue Keadpamn xamemoe omrocames mencoy co-
foti xax npusescerliec ompessy zunomenysw. Meldcreurensyo, U3 ypas-
HEHH# NpenbITYIEro naparpada HAXORmM:

b =ac’:ab =¢': V.

193. 3amevanne 1. K rpem papeHcTBaM, KOTODHIE MEl BLIBEIK
BBHIILIE:
Nac'=¢%; 2ab = n 3)a® =1+,
MOXHO TIPHCOSIMANTD €Ii¢ CAeAYIOmMe OBa:
H¥+c'=a u 5K =be'

(ecxm Gyxpoit b ofoaHaaum Jumny BeicoTH AD). U3 3THX papetcTB Tpe-
The, KAK Mbl BHIACNK, COCTARIIAET CIEGACTBHE HEPBbIX ABYX ¥ HETBePTOro,
TAK YTO U3 OATH PABEHCTB TOABKO YETHIPE HEIABHCHMED, BCIGACTBHE STOIO
MOXKHO 1O JAHHBM ABYM U3 IIECTH YHCeJT EAXOMUTH OCTANLHBIE YETHPE.

Jlna npaMepa nooKMM, ITO HAM BAHE! OTPESKH THNOTEHY3bI b = M
# ¢! =T7u; Toraa

a=b+e' =12 ec=vac'=v12-7=v31=9,165...
b= VabVi2-5=v60=7,745...
h=+vc'¥=v57=v/35=5016....

3amMevanne 2. Bnowiegyiomux Teopemax Me 6yieM COKPAINEHHO
TOBOPHTB: ¢KBAZPAT CTOPOHB BMECTO:4KBAJDAT YMCIA, BLIPAXKAIOIETO
JJTHAY CTOPOHbIS, HAH: <HPONSBE/IEHNE OTPE3KOE» BMECTO: <[POH3IBEICHAE
YECEN, PLIPAKAIIMX AJHHBEI OTpe3koB». IIpu sToM GyaeM moapasyme-
BaTh, YTO OTPE3KH u3Mepennl oagoi n 1ol xxe eguHmiell.

194. Teopewma. Bo ecaxos mpeyzosvnuxe xveadpam emo-
ponnt, sencauieil RPOMUES OCMPO2O Y240, PAGEN CYMME XKaadpa-
moe deyx dpyzux cmopon Ges yPooeNnn20 npoussedenul Kaxoti-
HUbYIL U3 SMUT CMOPOR HO OMPEZOR €€ OM GEPUIUNG OCIRPOLO
y2aa do evicomat.

Ilycrs BC — cropona AABC (puc. 203 u 204), nexamas WpOTHE
acrporo yrna A, # BD — BricoTa, onyiieHHAS H3 KAKYIO-NHOD H3 OCTAIS-
HEIX cTOpoH, Hanpimep Ea AC (wim Ba npojomxenue AC). Tpebyerca

JOKA3ATL, 4TO
BC? = AB® + AC? - 2AC - AD,
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B HiH, 0603HaYaA ATANLL JHHHHE ManbiMe GyKBa-
MH, KAK YKA3aHO HA DHCYHKe, HAJ0 ROKAISTH
PaBEHCTBO:
[ a
a® =b% + & — 2.
A c Hz npamoyrousiore ABAD raxomum:
i::‘-‘_—'&:‘ a* = h*+(a')? 1)
> = .
Puc. 203 Onpeaemam  Kokpet mu3  Ksaaparop h?
u (a')?. s npamoyromnoro ABAD naxonum:
R =c- (" (2)

C apyroft croporsl, @’ = b — ¢’ (puc. 203) wm a' = ¢’ — b (puc. 204).
B ofoux cnyvanx zna (a’)? nomyvaeM ofHO M TO e BHpaKeHHE:
(62 =(b-c")? =¥ - 2ae’ + (c')%;
@) = (c" =)’ = (¢' ~ b)® = (¢)? - 2bc’ — 2" + 7.
Tenepb pasercTpo (1) MOXHO TEPENHCATD TAK:
a® = — ("2 4+ -2’ +(c')? = + b - 2be’.
195. Teopewua. B mynoyzoavnom mpeyosvnuse veadpam
CTROPOHY, AcHcotueld npomue mynozo Yeaa, paseH cymme Keg-
dpamoe deyxr dpyeux CMOPON, CAONCEHNOT ¢ YIEOEHHBIM NPO-

usdedenuesm xaxoU-wulyds U3 SMUT CTNOPOR HG OMPEIOK ee
NPOJOAINCERUR OM GEPUIUNB MYNO20 Yara J0 SHICOMYL.

3

B
B

h ¢
h a

Ak D
C c
t D . 4
[pemdprsatse b ——p
Puc. 204 Paue. 205

IIycrs AB — cropona AADC (puc. 205), nexamas nporus TYNoro
yraa C, & BD — BricoTa, ONymeHHAA HA NPOAOIDKEHHe KakoH-nmubo u3
OCTANBELIX CTOPOH, Hanpumep Ha AC; Tpebyercsa AoKa3aTh, 9TO

AB? = AC? + BC? +24C - CD,
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RJH, l'lpHHeHﬂ.ﬂ coxpameﬂuue oﬁoaaaqenua, COrIacHO yxasannm Ha pH-
CYHKE;
& =a? +b* + 2ba’.

H3 rpeyronsuaxos ABD u CBD naxonum:

02 = h2 &+ (c:}z =02 - (a:)z - (al +br)2 =
=a’ - (@'Y +(a")? + 2ba’ + % = 0® + b* + 2ba’,

4YT0 H TpeGOBAIOCH AOKATATS. ;

196. Canepcteue H3 Tpex nocnemaux TeopeM BRIBOANM, YTO
Keadpam CMOPORy - MPELYLORLHUKE
pasex, Metsuie uau boavwe cym-
St ¥6adpaTos deyT dpyzuz cmopon,
CMOMPA N0 MoMyY, Dydem AU npomu-
eosepicawsull yeoa npamot, ocmpwd
uau mynod. Orcioga cneayer obpar-
HOE TIPGNOXEHNE: Y204 MPEYLoAd-
HUKE OXANCEMER NPIMBM, OCIMPLLAM
UAL MYTBAL, CMOMPR N0 Moy, by- Puc. 206
dem au xeadpam npomugosexcauieti
SMOMY Y24l CTNOPOHG PadeN, Mexbiie uay Hosvtue CyMmn K6adpamoe
deyx dpyeux cmopon. :

197. Teopema. Cymma xeadpamos duazonaaeii naposse-
AROZPAMMA PASHE CYMME K8aIpamos e2o cmopow (puc. 206).

M3 pepmun B u C napawrenorpamma ABCD omycrM Ha OCHOBaHHE
AD nepnenapxynapsi BE u CF. Torpa wa rpeyransuuxos ABD u ACD
HAXOmHM:

BD? = AB? + AD? - 2AD - AE;
AC? = AD? + CD* + 2AD - DF.

IIpamoyron:rrie Tpeyronsuuku ABE u DC'F paprbl, Tak KAk OHR AMe-
10T NI PABHO# THNOTERY3€ K PABHOMY OCTPOMY yTity; nosromy AE = DF,
3aMeTHB T0, CIOXKHMM NMOWIEHHO ABa BHIBENCHABIX BbIIIE PABEHCTES; TONEA
2AD - AE » 2AD - DF B33uMHO YHHYTOXAIOTCA, B MBI TIOJIYIHM:

BD? + AC® = AB* + AD? +-CD? + CD? = AB? + BC? + CD* + AD?.
198. BuinciieHMe BRICOT TPEeYrONLHMKA NO ¢ro CTOPOHAM.

Omnpenenmm BRicOTY A, Tpeyromoumka ABC, onyuesmyio Ha CTOpOHY
BC = a (pne. 207 u 208). O6G03HAMMM OTPE3KH CTOPOHH & {IIPOROLKEHHOM
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A
A
» [ 4
¢ b {ha
h,
B c B D
r'l.:"_c'-—--—au-e-b'-—t- r:— a _E-E-b'-:]
Puc. 207 Puc. 208

B ciy4ae Tynoro yrna C, puc. 208) Takum obpasom: orpesok BD, npn-
JeKAMpA K CTOPONE ¢, yepes ¢', 5 orpesok DO, npuaexanmit x cropone
b, uepes . Homssyacs Teopemoli © KBaapaTe CTOPOHH TPEYTONHLHHKA,
nexamet nporus ocrporo yraa (§ 194), moxem sanucars:

b =a® + & ~ 2ac’.

13 aroro ypasHenus HaxoOHM OTpe3oK ¢':

c,_a’+c’—b’
=

nocKe Yero U3 Tpeyronbunka ABD onpenensesm BHICOTY K2K KaTeT:

_ a? 4 ¢2 — 62\ ?
e o ()

TaxuM ke MyTeM MOXKHO OIPEAEIATL B 33BECHMOCTH OT CTOPOH TPEYTONb-
HHKA JUTHHH by, B b, BHICOT, ONYIEHHBIX HA CTOPOHLL b U €.

7. HPOﬁOPIIHOHAJILHHE JINHHNM B KPYTE

199. HexoTophi€¢ MPONOPUHOHAILHEE JMHHE B KPyre Mhi YKA3AIH
panee (§ 189); Tenepb yxakeM etme Apyrue.

Teopewma. Ecau uepes mouxy (M, puc. 209), essmylo enympu
Kpyza, nposedent xaxar-wubyde ropda (AB) u duamemp (CD),
mo npouasederue ompearxos ropdw (AM - MB) pasno npousee-
denwo ompeaxos duamempa (MD - MC).

{Iposens ape scnomorarentanie xopapl AC n BD, mupi nony4nm gsa
Tpeyronbhnka AMC n MBD (NOKpHITHE HA PHCYHKe IITPHXAMH), KO-
TOphie NofobHbl, TaK Kak y HEX Ykl A U D pasEm Kak BIOHCAHHBIC,
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ONHAPAIOMREcA Ha OJay H Ty Xe ayry BC,
u yrmt & u D paseel 3K BOMCAHHLIE,
onHupalilkecs Ha OOy K TY e ayry AD.
13 uonobus TpeyronbHAKOB BRIBOSUM:

AM :MD=MC:MB,

OTKyA2
AM -MB=MD- MC.

200. Cnepcrtene. Ecau uepes
mossy (M, puc. 209), ssamyro snympu
xpY2a, nPocedeno cRoALXD Yeoduo Topd Puc. 209
(AB, EF, KL,...), mo npousecdentue ompesxoe xexwcdod Topdw ecmo
UCAO NOCMORKNKOE JAR 6CeT Topd, TAK KAK JJIA KAXKAOHK XOPABL ITO NpPO-
H3BeACHHEe PABHO NMPOU3RENCHHAIC OTPe3KoB Auamerpa CI), npoxozamero
yepes BIATYIO TOuKy M.

201. Teopeuma Ecau us mousu (M, puc. 210), saamoti
6ne Kpyza, npocedenv X HeMmy Xaxas-tubyde cexyuwias (MA)
u« xacameawvran {MC), mo npousaedenue cexyuweli nva ee enetu-
HIOI0 MacmSs paeno xeadpamy xacameavmoti (Ipeanomaraercd, 1o
CeKYINaH Orpanirdeda Bropoft TOUKOH mepecedyenus, 4 KacaTelkHaad —
TOYKON KacaHmud).

Pue. 210

IIpobeaem BcnoMorareasste xopatt AC B BC; Toraa nouryyam Jsa
rpeyroapauka MAC u MBC (noxphiteie HA weprexe NITPHXaMH), KO-
TOphie [OJOOHBL, TOTOMY 910 ¥ HuUX yroa M ofmmit u yrm MCBH
0 CAB paBHbl, TaK K8X KOKABIE M3 HUX U3MeDAETCA OONOBEHOA Ayru
BC. Bosbmem B AM AC croporst M A u MC', cxopcTPEHELIME CTOPOHAMEA
e AMBC 6ynyr MC u M B; noyromy

MA:MC=MC:MB,
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OTKYJa
MA-MB = MC®.

202. Canepcrrue Eeau us mowxu (M, puc. 210), esamod ene
Kpy2a, nposedens x vesy cxoavxo yzoduo cenywux (M A, MD, ME, .. ),
mo npouseedente xancdold cexytuell Ha £€ GHEWNIOW YACMY ECMb VUCAQ
ROCTROARNOE OAR 6CET CEKYWUT, max xox Jax xaxwcdofi cexpuei Imo
npouscedenue pasHo xeadpamy xacomeavrolt {MC?), nposedennoli us
mounu M,

8. TPHTOHOMETPHUYECKME ®YHKIIUNA OCTPOT'Q
YIJIA

203. Onpenenenue. Ilyets a Syaer Kakof-BuOyAp OCTPHI
yron {puc. 211). BossMem Ha 0aHON H3 €10 CrOPOH NPOUMIBONBHYIO TOYKY
M 7 onycrim n3 mee nepnesmuxyisp MN Ha Kpyrylo CTIODOHY yraa.
Toraa M nonyawm npamoyronsubii Tpeyronshrk BM N. BoasMeM oT-
HOIIEHHA CTOPOH 3TOTO TPEYTOJLHAKS NONAPHO, 3 HMEHHO:

MN
Bar’ T & OTHOUIeHIE KaTeTa, NPOTHBOEIKALLETO YTUTY &, K IHIIOTeHyae;

BN

B T & OTHOIIEHHE KATeTa, NPHIEKAINETO K YLAY ¢, K THIOTeHy3e;
MN

B! T-¢ OTHOIleHve Karera, NPOTHBONEXAWErO YINY &, K KATeTy

TIPHAEKAMEMY, B HM 00DATHBIE OTHOIIGHHS;

BM BM BN
MN' BN' MN’

Bermunna KaXI0T0 B3 3THX MIGCTH OTHOMEHHR HE 3ABMCHT OT NONO-
xemud TOUKH M Ha cropone BC. JeficTeHTenbHO, @CIH MBI BMECTO TOU-
ku M BosbMmem ppyrme Toukm M',M",... u onycTHM HNepneHAMKYASAPLI
M'N', M"N"Y, ..., 1o oGpasosaBmuecs rpeyronsauky BM/N', BM"NY . ..
6yayr nopoGHE! TpeyronbHuky BM N, TaK Kak COOTBETCTBEHHEIE YIABI HX
OfMHAKOBH. TaK KaK B NOAOGHMBIX TPEYTOIbHHUKAX CXOACTBEHHEIC CTOPOHBI
NPOOOPIHOHANBEEL, TO

MN M!N.f MHNH
BN ~ BN’ ~ BN" "
BN _ BN' _ BN"

MN = WN T MeNe T RRA
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Benwunsa KaxA0ro H3 B3NTHX HAMH OT- C
HOWEHH Heé 3aBHCHT TAK)KE M OT TOrO, Ha
kaxoff cropone yraa Geperca touka M. Ec-
7B, HANIPKMep, MBI BOGbMeM Touky M) (Tor
e PHCYHOK) Ha cropone BA um npoeenem
MM\ BC, to tpeyromsuuk BM;N) Takxke
fyaer nopoben ABMN, tak kak y HHX N N N* M,
HMEIOTCA MO AB3. PABHBIX YINa, MMEHHO IO Puc. 211
NPAMOMY YIVIY M 0O OCTPOMY &, KOTOpBIH
BXOOHT # B TOT, d B Apyro#f TPeyroAbHHK;

[O3TOMY

= e = .., HTJA

Taxem o6pa3om, B3ATHIC HAMA OTHOINEHHS He MEEAIOTCA IPH E3MEHEHHH
DoAQKeRnsA To9kd M Ha 3roft EMM Apyrofl cTopone YIMa o, HO KOHESHO,
OHHM M3MEHANOTCH IIPH H3IMEeHEHHM BEAMYHHBI CAMOTO YT/Ia.

ITpu sToM KaxaOMYy Pa3MEpy YENa COOTBETCTBYET BIIOVIHE ONpefeien-
HOE 3HAYEHHE KAyXIOIC M3 3TBX OTHOMeHnil. .

TlosToMy MBI MOXKEM CKa3aTH, 4TO KAXKIA0E OTHOIEHHE ecTh hbYHKIMS
TONMBKC YI71a H XaPaKTepusyeT cofofi BeM4MHY 3TOrO Yria.

Bce ykazaHAble OTHOMIEHMA MPHHATO HAILIBATL TPHIOHOMETpHMIe-
cxkuMn byrxmmama yraa. Yame apyrux 3 6 orromenuit Gepyres
ciregyromuye 4, KOTOPRIM Hanh ocofre Ha3BaHAS B 0COOBIC 0HOIHAUCHNA!

OTHOIIIEHHEe KATETA, HPOTHBMIEKAINETSG YINY &, K THIOTEHY3¢ HASLIBA-
¢TCs CHHYCOM yria o n o0osHavaeTca sin a;

OTHOIIEHHE KATETa, NIPHJCKARIErO YIIY &, K MHNOTEHY3Ee HAZLIBAGTCA
KOCHHYCOM YA & B 00O3HAHAETCS COS o

OTHOMGHAR KATETA, MPOTHRMIESKAILIETO YTy (f X KATETY, MPHIIEIKAILE-
MY K HeMy, Ha3HBAeTC TAHTEHCOM yria ¢ k 0003HaYaercd tga;

OTHOLIEHAE TDHAEKANIEr) KATeTA K NPOTHBOVIEKAmeMy (T.e. OTHO-
menne, oOpaTHOE TOMY, KOTOpPO€ HA3LIBAETCA TAHIEHCOM) HA3BIBAETCS
KOTaHreHCOM YIVIa @ 3 0003HauaeTcA ctg a.

Tak Kax Kaxapilf B3 ABYX KATETOB MEHLUIE CHIOTEHY3H, TO CHHYC
H KOCHHYC BCAKOIO YEIB €CTh YHUIO, MEHBIICE eQMHENLL, H TAK KaK OJHH
KaTer Moxer ObTh ¥ Oonbmie, ¥ MeHbIe APYTOTO KATETA, H PABCH eMy,
TO TAHMEHC U KOTARICHC MOCYT BHBPAXATHCA YHCIAMH H OO0aemamy 1,
M MeHbIIAMHE 1, 1 paBHbME 1.

204. Ilocrpoerre yrra no 3anaanoii Benguune ogHOl H3 ero
TparosoMerpavecknx yaxoul. 1) Hycrs rpebyerca nauepTHTL
YIrou, CRHYC KOTOpOro pauserca ¥g. Jlna sToro HAZO NOCTPOMTH Takol
DPAMOYNONLHEIN TPEYTOEHHK, ¥ KOTOPOTO OTHOIICHHE OIHOTO H2 KATETOB
K runoteHyse pasmsanock 6n ¥y, W BIATE B ITOM TPEYIONBHMKE TOT
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M3 OCTPBHIX YIOB, KOTODHIN NPOTHBONEXKHT ITOMY Katery. JT06M no-
CTPORTH TaXol TPEeYTOXbKUK, BOabMeM Kaxofi-HnGy.ap rebonsmoft 0TPe3aoK
H OTIOKUM OTpe3oK AB (puc. 212), paBHLI YETHIPEM TAKHM OTDE3KAM.
Ha AB onmuem mouyoKpyXKHOCTH B PaaNyCOM, DaBHBIM ¥) rHNOTEHY3HI
€ UEHTPOM B TOYKe B, onuiuem Ayry X0 nepeceyenns ee B ro4ke C ¢ no-

Pae. 212 Prc. 213

JnyokpyxHocTeio. Coeamunus C' ¢ A m ¢ B, MBI NOAYIdM TIPAMOYTONBHBIE
TPEYTOJLHEK, Yrox Koroporo A ¥ 6yzer umers cunyc Jy.

2) Jano ypashenwe: cosz = 0,7; mocrpours yrom . Dma 3ajaua
pPemASTCA TAK Xe, $@K A 1-A: 33 IHIOOTEHY3y BO3bMeM OTpe3sok AB
(ToT xe pucynok), pasnsitt 10 kakuM-EROYb OZIMHAKOBBIM UACTSM, & 32
npunexanmi kater AC orpesok B 7 Takux ke uacreii; Torma yrom A,
npriexanyii K ITOMy KaTeTy, H DyneT HCKOMBIE,

3) NocrporTs yron z, 3Had, 910 tg 2 = {s. Ana yroro Hago nocTporTs
TaKol NpsMOYTONMbLHELY TPEYIOALHEK, ¥ KOTOPOrO OmHH Kater Gbut Gml
B 1) pasa Gonee apyroro xarera. Ilocrpons mpamoft yron (prc. 213),
OTIMKHM Ha 0OHO CTOpoHe erd Dpor3BWIbHOM fTuEEr oTpesok AR, a Ha
Apyroft cropoHe orpesox AC, pasrbiit lj/gAB . Coeppmne Toxa B u C,|
noryyEM yrogl B, TaHresc koroporo pasen 1.

Takoe ke HOCTPOEHHE PHAETCA BHNONHATH, KOTAa Yroa Tpebyercs
NOCTPOKTDb RO AAHHOMY KOTAHIEHCY, TOMBKO TOLJA 33, HCKOMEI YOI Kaa0
B3ATh TOT, KOTOPHI NpUNEXAT K Karery AC.

205. Hsmenenne TpuroHoMerpmYecKEX dpysxmuit npu mame-
HeHHE yraa ot 0 no 90°.9robu yaobHee NPOCHEnAT: H3MEHEHRE CHHYCA.
H KOCHHYCA DPM N3MEHEHHH BIMIHHLEI YIJI3, ME OPeNIONEHM, 9TO
NPH 3TOM H3MEHEHHH NAMEA I'YNOTeHY3b! OCTASTCH MOCTQARHOM, pasHOM
SAVAHNE JUTHHEL, & HIMEHIOTCS TOALKO KareTH. Ommmenm pagmycom AQ
(puc. 214), paBEBIM NPONIBONBLEOK eNAHUNE JAMHLI, YETBEPTL OKPYKHO-
¢t AM u B Belt Bo3bMeM Kaxko#-rmbyan neHTpanbEu yron AOB = a.
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Onycrup u3 B aa paanyc OA nepnewmukynsp BC', mp1 Gysem nmers:

sina = O—B=~—1—=qncu. pesny. BC;
oc oOC
OOSCI.'—-O—B—T--"IHCJI. senud. OC.

Boobpasam Teneps, uto pankyc OB spamaercd Boxpyr mentpa O B CT0-
PORY, YKa3aHHYIO Ha PHCYHKe CIpenkolf, Hayunaa or OA u xonyasa OM.
Toraa yrom o Gymer yseyuuuparbest oF 0 10 90° (mepexons yepes yKa-

M N
y 8.\ B*
B'
B'
B
B
o oo o A
Puc. 214 Puc. 215

3aHHBe Ba pHCyuKe 3uagvenns AOB, AOB', AOB" g t.n.); uucienHas
BenyiBHa KaTera O, NpOTHBOAEKAMErO YTAY &, GyleT yBeTHUHPATHCA
oT 0 (mpx & = 0°) g0 1 (npr a = 90°); uncaerHad peyunEa Karera OC,
TPHIEXAIIero K yruy a, 6yaer, HaobopoT, yMerbinaThes ot 1 (npu a = 0°)
a0 0 (mpr a = 90°). Takum obpa3zom, PR Bo3pacTannay yraa ot 0 Ko
90° caHYC ero yseamuneaerca ot ) 4o 1, A KOCHHYC yMeHBUIAETCA
ot 1 gm0 0.

Ipocnemm Tenepr u3Menenye TanreHca. TaK KAK TAHMEHC €CTH OTHO-
LIEHHE KATETa, MPOTHBONEHKAIUETO YINY, K KATeTy DPHAEKAIIEMY, TO ya06-
nee OyeT mpeanoNoXKATh, YT0 NP HIMEHEHHN OCTPOTO YINIA TPUJIeXKani
KATET OCTAETCA HeH3MERHBIM, PABHRIM CAHHHNE AJIHHH, 3 APYroil xarer
u3menaerca. Bosbmenm orpesok OA, paanil eapunne gmesl (puc. 215),
H NpHMEM ero 3a HeH3MeHHL KaTeT Tpeyrombhuka AOB, ocrpeill yron
Koroporo AOB = a cTanem H3MEHATD.

Cornacso onpenenennio, tga = OA = T = e peamy. AB,

Bygem reneps nepemeinats 'I'O‘IKYAB Baonb AN, nauunas or A, bee
BHllle H Bblflle 9epe3 RonmkenHs B, BY,... u T 1.; TOrga, Kax BHIHO
M3 DHCYHKA, YroJl ¢ H €ro TaHreH¢ OYAYT BO3DACTATh, ApUYEM KOrOa
TMOREHXKHAA Touka B copnanaer ¢ A, yron & pasen 0° n Tanrenc ero 6yaer
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Taroke 0. Koraa Touka B nogaumaercs 0o npamoi AN sce BLODe H BLILIE,
YTON & BOIPACTALT, CTPEMACH K yruity ACM = 90° u uHcrerHAS BeIHMHAA
TAH[CHCA TOXE BO3DACTAET, NPHYEM OHA, OYEBHAND, MOKET CHOIATHLCA
6onvie kaxkoro yroguo GoaLmoOre YEEAa (BOSPACTAST HEOrPAHMYEHHO).
3HavNHT, IPE BO3PACTAHHHM yria or 0 go 90° TanreHc ero yneau-
guBaercs oT ) HeorpaHEHYeHHO,

3ameTuM, YTO BMECTO TOTG, YTOOKI MNOBOPHUTH O KAKOH-ERGY AR HAMEHA-
10ouiefica BeANTIHHE, YTO OHA BOSPACTAET HEOrPARHYEHHO, FOBOPAT HHANE,
YTO OHA BOEPACTaeT A0 BeCKOHETHOCTH, IPHYEM CAOBO ¢GECKOHETHOCTHY
BHIPAKAIOT BNHCLMEHHO 3HAKOM 00; TAK YTO HW3MEHOHHE TAHIEHCA MOXKHO
BHIPA3UTL TAK: MPH BO3pactannn yriaa ot § g0 90° rarresc ero eospactraer
ot 0 Jo o0.

U3 onpezenenna koramrenca (§ 203) cmemyeT, 4To KOTARHTEHC €CTb
Benayuia, 06paTHasA TaHrercy (ctga = 1 : tga), a noromy, xorga tga
Baspacraer or 0 o 00, To ¢tg o youmaeT ot o0 o 0.

206. Tabmuna TpuronoMerpHYecknx ¢ynxnomit. B xonue stofi
KHUIH DPANOXEHa TAOMHLR, B KOTOPOH BHNMCAHE! TPHIOHOMETPHYECKHE
dbynkupn (¢ TOYHOCTHIO A0 5-TO ASCHTHYHOIO 3HaKa) I BCeX YIVIOB,
BBIPANKAEMBEIX LENEIM THCACM rpaaycos, oT 1 a0 90° . Tabnuua sta pac-
OOJIOXKERa TAK: B IIePBOl ciesa KONoRHE (Hax KOTOPOH RANEYaTalo <Ipa-
JAyChbl» } MOMELEHB! YHCIa rpagycos: 1°, 2°, 3%, ... no 45°; po BTOpO#
KonoHHe (HajZ KOTOPOf HAMEYATAHO «CHEYCHI») BHICTARNCHB BeSHYHHEI
CHHYCOB, COOTBETCTBYIOINHE ¥TiiaM, YKASAHHEIM B Nepsoil KolorHe, B 3-#t
KOJICHHE MOMELIEHH! BEIHYHHE KOCHEYCOB, 3ATEM TAHICHCOB H Jallee KO-
TAHPEHCOB, B nocleaneli, 6-ff xooHHe NOMEINEAR! CHOBA YKCIA IPAJYCOB,
nMenno: 90°, 89°, 88°, 87° u 1. A. xo 456°. Cnenasio 210 (pazu sKOHOMHU
MECT4) Ha TOM OCHOBAHWM, YT0, KAK CIGAYET M3 ONpeseNieHHA CHHYCH
r Kocynyca § 203, sina = c0s(90° — a),cosa = sin(90° — o) B T.&;
3HauHT, sinl® = cos89° sin2® = cos88° u 1 4, Ilosromy sHU3Y TOi
KONORHEE, HAJ KOTOPOW CBEpRY CTOHT .HAANHCH <CHHYCHY HAICIATAHO
<KOCHHYCHI»; BEM3Y TOR KOMOHH:I (3-% CeBa), HAZ KOTOpOfi TOMEYEHO
<KOCHHYCBI», CTORT <CHHYCHI» ¥ T.1. Takum ofpazom, an4 yraos or 1 go
45° Hano YHTATH IHCAA IPAAYCOB B DEPBOM KONOHRE CNEBA, 3 HA3BAHHA
TPHrOHOMETPHYECKHX (YHKUMA -~ HAZ KOJNOHHAMH, IJIL YLJIOB XKe OT
45 po 89° sano wucna rpanycos GpaTh B nochezHed KONOHHE CIpPaBa,
a Aaspanua GyBExmuit YHTATL BHEIy KoloHREl. Hanpumep, 43 Tabumiet
Raxomum: tg35° = {,70021, cos53° = 0,60182, tg72° = 3,07768 u . n.

ITpu moMomy Taxok TAGMHIBI MBI MOXKEM He TOXBKO HAXONHTHL TpPH-
rOHOMETpHYecKMe (DYHKIMH JAHHOIG Yria, HO M, HAOBOPOT, MO AanHOM
b yHKIBEN HEU3BECTROTO YI7Ia MOXKEM HAXORATS (APHGAHIKEHHO) TOT Yron.
Ilycrd, nanpumep, Tpebyerca HaliTh yroa 2, 3uad, uro sinz = (,61523.
HieM B KONOHRAX CHHYCOB YHOIO, BOIMOXKHO Omm3koe x 0,61523. Jro
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qecao ~ 0,61566, osnawalomee sin 38°. Tax kaxk 0,61523<0,61566, To
z < 38° Ho, c gpyrofi croponw, 0,61523>0,60182 (nmocneanee umcno
B tabnuue cromr man wucaom 0,61566 m osnHadaer sin37°); mosTomy
z > 37°. Mu Hamom, TeknM ofpasom, nea yrua: 37°H 38°, smexay
KOTODHIMH 3aKJII0IAETCH YIOA 2. 3HAYHT, €CHM MBl BMECTO 2 MPUMEM YTOa
B 37° nan yron B 38°, To B nepBoM cayuae Haflmem nprbAKKEHHOE 3HA-
YeHHE C HEAOCTATKOM, 3 BO BTOPOM Cnydae ¢ H3GEITKOM, B TOM ¥ JDYroM
cayHae ¢ TOYHOCTDIO o 1°. IlpeamournresnsHo GpaTk TOT M3 3THX ZBYX
YIAIOB, CHEYC KOTOPOrO MeHee Pa3HHMTCH OT JAHHOrO (B HAmeM OpUMepe
JAy4iDe B3ATH 38°%).

IIycrs emme Tpebyercs malitn yroa X mo ypaBmenmio: ctgx = 0,7826.
B konornax korarrencoe maxomum: 0,78129 = ctg 52°; 0,80978 = ctg51°

Tax xak 0,80978>>0,7826>>0,78129, 10 §1° < = < 52° , nprueM x Gmaxe
K 52°, H noroMy Jyume npHRATh z = 52° (c TounocTeo A0 1° ).

207. 3aBACHMOCTh MeX/y CTOPOHAMH H YIiIaMH UPSMOYTONb-
HOr0 TPeYTOJAbHHKA.

1) W3 npamoyronsEOro TpeyroubHHka ABC maxommm (puc. 216):

4 = gin B, b =cos B, c
a a A
OTKYHa
b=asinB, c=acosB. a b
Tax xak B = 90°~C, rosinB = cosC ncos B = sinC;
SHAYMT, NpefbAYIIEE PaBEeHCTBa MOMKHO IONOXHETD
TaK: B c 4

. b=asin B=acosC; Puc. 216
¢c=agcos B =asinC.

Takuu ofpasoM, kaTeT NPAMOYTOALHOrO TPEYTOAbHHKA paBeH
€10 THII0TeHY3e, YMECKEHHON! Ha CHHYC YIia, IPOTHBOJIEKAKZETO
STOMY KaTeTy, HJIH HA KOCHHYC YTJIA, NPUAEKAIEero K HeMy.

2) 13 Toro jKe TPeyroIbHEKa HaXOMHM:

= K]

E-—:t.gB; =ctg B,

OTKYI3
b=ctgB;c=bctgB.

Ho tg B = ctg(90° — B) = ctg C u ctg B = tg(90° — B) = tg C. HNosromy
MOIKHO HAITHCATE:

b=ctgB=ccigl; c=bcigB =btgC,
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T.€. KATeT paBeH APYTOoMYy KATeTY, YMHOMEHHOMY HA TAHFEHC
yraa, NPpOTHBONEKANere NepBOMY KATETY, HIN HA KOTAHTOHC
yraa, IPHJICAINEro K HeMy.

208. Pemmenne npaAMOYrolbHHX TPeYTOMBHEKOB. YKa3aHHBE
3ABHCHMOCTH MIO3BMWIAIOT HAM PEUIATH NMPAMOYIONLHEH TPeYTOILHEK, T. €.
110 HEKOTOPBIM JAHHEIM 3IEMEHTAM €I0 BRIMHCIATE OCTanbible. [Ipuseaen
npUMep.

IIpumep. B npauoyronsHOM TPEYrONBHUKE H3BECTHEL THIOTEHY3A
a = 4,5 % yrox C = 42° . Haiire kaTersl u yron B.

b=acosC =45 cos842°; c=asinC =4,5-5in42°
H3 tabmungs HaxoauM (OrpaHAYMMBAACH 4 JECATHIHLIMEA 3HAKAMME)
§in42° = 0,6691, cos42° = 0,7431.
3uauur:
b= 4,50,7431 = 3,34395; ¢ =4,5-0,6691 = 3,01005; B =90°-C = 48°.

9. IOHATHE O IIPJIO2KEHNH AJNITEBPH
K TEOMETPHHN

209. 3agava. Jannwfl ompesox pasdeaumn ¢ cpedues u xpasi-
HeM OMHOCHUY.

1y 3388y HAJI0 NOHUMATD TaK: PA3AEANTD JANHBI OTPe30K Ha Taxue
ABe 9acTH, wrobnl Gobmias n3 HuX Gmula cpeaHell MPONOPIMOHAJLHOMN
Mexay peell smmpelt v Menpmeft ee TaCTHIO.

3amata Gyaer peineHs, ecni Mbi HAfiAeM OJHY M3 ABYX uacred, Ha
KOTOpHIe TpeGyeTca pasjenars JaHHkD) orpe3ok. ByzeM Haxoauth Goms-
Y10 Y8CTD, T- €. TY, KOTOPAA AOMKHA OHIb CpeAHEeHd npoOmOpUH-
CHAJNbHONH MeXAY BCeM OTPE3KOM H MeHbineft ero yacThio. Ilpeanoro-
UM CHAYAJIA, YTO pevb HIET He O NOCTPOSHHH 3TON YACTH, & TOBBKO
0 BHYRCIeHHHn ee amnsl. Torma 3anaya pemaerca airebpa-
MYEeCKH TaK: eCln JJIMHY JAHHOIO OTpE3Ka ODOGHAMEM &, & ANBHY
Gonnmedl wacta z, 10 AHAA APYrol 9acTH GyReT PABHA & — T U, COTTIACHO
TpeboBaHIIO 32181, Mbl GyAeM HMeTHh MPONOPILHIO:

a:z=z:{g—-x)),

oTRYAS
P =ale-z), wm ¥ +ezx-a2=0.
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Pemmns 970 KBaApATHOE ypaBHEHHE, HAXOJUM:

R R R Rt

Or6poceE BTOpOE penleste, KAK OTPHISTENLHOE, BO3bMEM TOILKO NEPBOe
NORCIKHTEALHOE pelleRHe, KoTopoe YAoGHee NPeACTaBUTE TaK:

ay? a a? 5a?
=2 2 _ & _ [, a2 ..__=
”“V(z) te~s=VT Y 35V7

—\/5—5=5££—1)_ .0,61803 ..

Taxum cOpazom, 2a0aua BCeTAa BOZ M OXHA H HMEET TONLKO O -
HO pelieHUe,

Ecan 6ol HaM ysanock DOCTPOHTH TAXOH OTPE3OK, IJIHHA KOTOPOrO
YHCACHRO BrIpaXaeTcs HafinewHoft peune dopmynof, To HaHecd 3ITOT
OTPE30K Ha AAHHLIE 0TPE30K, MBI pasge/mnn On1 ero B cpeaneM u kpaliHem
ornowerny. Hrax, ponpoc CBOAMTCA K NOCTPOCHAIO Halaenuoll GopMyse
Hocrponrs 91y Hopmyny scero yuobHee, eclii Mbl ee BGIbMeM B TOM BUAE,
B KakoM oHA Gbljia A0 YNpomesns, T. €. BO3bMEM:

ay2? a
— a 2__ 2
T = (2) + & .

)
PaccMarpubas oTmeAbHO BhIpaxeRde \/ (g) + a?, MBI 3aMevaeM, uTO

OHO TpeAcTaBrfer cofoff AMHAY rHNIOTEHY3HW TAXKOTO NPAMOYTONLHOTO
TPeYTOIILHHKS, ¥ KOTOPOTO OAHMH KATET PARCH a, & Apyroft 5 Tlocrpo-
MB TAKOH TPEYrOJBHHK, MBI Halizem OTPE30K, BHPAKACMBIH d)opuy.noﬁ
( ) + a2. YToGH nonyanTs 3aTEM OT-
x T1, AOCTATOYHO M3 PKJIO’I'GHW‘?I D
NIOCTPOEHHOrO TPEYTOIbHUKA BHIYECTH 3

Taxum 06paz0M, NOCTPOCHEE MOKHO BHE- £
NOJHUTL TAK:
Jemam (puc. 217) maummft orpesox c
AB = a nononam B Toake C. Us xonma G B
B poccraBnseM NEPreHAMKYNAD B OTKAA Prc. 717

Apieacm Ha Hem BD = BC. Coemarus A
¢ D apamoli, monywim npaMoyronbHur

AABD,ymmpomo,quummAB=a,aApymﬁmmBD=E

w
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2
CnenoBatennbHo, ero runoresysa AD pasra 1 / (g) + a2. Y1o6bl BRIYECTH
H3 TAOOTEHY3H ANHHY -g#, onumem nyry pammycom BD = g C LEHTPOM

[ran\?
B Touxe D. Torna orpesok AE Gyzer panen (g-) +a? - g, T.e. Gyner

paset z). Omnoxus AE na AB (ot A go G), nonysam Touxy G, B KOTOpO#
orpe3ok AB pemuTeH B CpeaHeM B KpaliHeM OTHOIIEHHM” ).

Jamevanue. Jenenue orpeska B CpefiHeM u KpaltieM OTHOIIECHUH
HYXHO B PeOMETPHH IS NOCTPOCHHA NPABRALHOTO 1(-YrOmbHHKA, BIM-
CAHHOTO B SAHHBIN Kpyr.

210. Anrebpauvecknil cmocof pelIcHHS regMeTPHYECKHX 33~
Aad. Mp penran npegsioskeHHylo 3aZady NYTeM NP HJOXKEeHH S
aJrebpu K reoMeTpHH. DTOT IPHEM COCTOHT B CNERYKILEM:
CIlePBA ONpefeNsiOT, KAKOH OTPE30K NpaMoil JONKHO OTHCKATh, YTOBLI
MOXHO ORUIO pemHTE 3aa4y. 3aTeM, 0G03HAMHE AAEHS JARHBIX OTPEIKOB
npsivoit Gykeamn g, b, ¢, . . ., a nckoMoro 6yxeoit z, COCIABARIOT K3 YCROBHE
3aza4d N HIBCCTHHIX TECpEM YPapHeHHe, CEA3BISAIOMIee SAHHY HCKOMOTO
OTPE3KA MpAMOil ¢ AMIHAMY AAHRELX, U IONYYEHHOE YpasHEKHe PemaloT 0
opasuram anrebper. Hatigenuyo dopumyny uccaenylor, T.e. ONPEReNSIOT,
NpH BCAKHX /IR 3a7aHUAX 913 GOpMyna JAeT BO3MOXKHLE pellleHns HiAN
TOJIBKO APH HEKOTOPBHIX K OOJYYASTCA JIH ONHO PEINEHHE HIH HOCKOILKO.
3areM cTpoAT HOPMYIy, T. €. HAXOZAT MOCTPOGHNEM TAKOH OTPE3IOK mps-
Mok, YHCIeHHAS BEIHYHHA KOTCPOro Brpaxaerca 1ol dopuynol.

TaxuM obpazom, amrefpaggeckult mpHeM PEIDEEAA IeOMETPEHYGCKNX
34134 COCTOUT B o0meM B3 CIACIYIOUMX YETHPEX HacTeil: 1) cocrasnenne
ypaBHeHHA; 2) pemenue ero; 3) ncme,qonarme nosyvedHol GopMyIHl
# 4) nocTpoenne ee.

Hroraa 304893 OPMBOAUTCA K OTHICKAHHIO HECKONLKHX OTPE3KOB IpSA-
Moit. Torza, 0603HAYMB TMCICHHBE BEHYHHEI HX GYXBAMH T, ¥, . . ., CTPpe-
MATCA COCTABHTH CTONLKO YPaBHeHn, CKOMLEKO HEeH3BECTHBIX.

211. Iocrpoenne npocTeiiEax GopMya. YKakeM mpocrefime
dopmynbI, KOTOPEIE MOKHO OCTPORTH NOCPEACTBOM HUPKYAA K THHENKH;
npu 3ToM OyaeM npennonarars, YT¢ 6yKBH a4, b, ¢,... 03HAYAICT ATHABL
AAHHBIX OTPE3KOB OpAMoli, a © — anuny Hckomoro. He ocranasmusasce
Ha Taknx ¢opmynax:

z=a+b+te, z=0-b 2=2a,U2aq,...,

NOCTPOEHHE KOTODBIX BHIIONHAETCS BECHMa IPOCTO, nmepelizeM K Gomee
CIOMKHBIM:

*) Hemenme oTpesxa = cpemHen W xpallHeu OTHOWEHHW WSBECTHO NOM HASRAREEM
JIOJIOTOTO CegeHNa.
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1} ®opmyns: z = %,g,... H T.O. CTPOSTCA NMOCPEIACTBOM NeACHHA
OTPE3KA @ HA PABHBIE YACTH, 3ATEM, €CIIH KYXKHO, NOBTOPEHHEM OmHON
JACTH CAATAEMEIX 2, 3, ... B TaK Janee pas.

2) QopMmyna z = — PHPaXAET YETBEPTY MpomOpuUO-
HaJAbHYIO K OTpeskaM npamoli ¢,a¢ u b JeficTBHTenbHO, B3 3TOrO
DPABEHCTBA BBIBOJIM:

cx == ab,

OTKY. .

c:a=b:2.

CnenopaTensHo, £ HAlmETCA CHOCOBOM, YKAZAHALIM HAME J7Es HOCTPO-

eHHR YeTBepTOl nponopmuoranmsHONi (§ 185},
2

3) Dopmyna z = Eb_ BEIDAKAST YETBEPTYI0 TPOROPIHOHANBHYK K
OTpe3KaM npAMoil b, a 1 g, HNA, KAK FOBOPAT, TPETH NPOUOPHH-
OHAaAbHY K K orpeskaM b u ¢. JelicTerTenbno, K3 RAHHOTO PABEHCTBA
BRIBOJMM:

bz = a2,

OTKYJa
b:a=a:z.

Cnegosatensto, * HallJeTCH TEM XKe CMOCoO0M, KAKKM OTHICKHBASTCH
4eTBepTas NPONOPLUHOEANBRAS (TOILKC OTPE30K G NPHIETCH OTKAANBIBATE
ABa pa3a).

4) Popmyna z = Vab BHMPAKAET CPEeJHWIO HPOHNOPHHO-
HaIbpHY KW Mexay a u b, [leficTHTeARHO, H3 Hee BHBOMUM:

z* = ab,

OTKYZAR

g:z=x:b

ChegopaTenbuo, z HaliieTca CNOCOBOM, YKA3AHHEIM paHbIme A No-
CTpOeHNa cpefHelt nponopusonansHoi (§ 190).

5) @opumyna x = vaZ + b2 BHpPaKAET THOIOTEHY 3y OPAMOYTOMN-
HOIO TPEYrONILHHKA, ¥ KOTOPOIO KATETH CyTh ¢ H b.

6—1568
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6) Qopmyna T = va® — b2 npeacTaBIAET KATET NPAMOYTONLHOTO
TPEYTONEHHKS, ¥ KOTOPOTC THOOTEHY38 ecTh @, & Apyroit xatet b.

Iocrpoense Beero yaoSnee PLHINIHATE TAK, KaK ykasaHo B § 126.

Yrazanuuie (hopMyan MOKHO CUHTAT, OCHOBHWMHE. IIpu momoum ux
crpoarca Gonee cnozmanie dopmyasl, Hampauep:

2
Nzx= a\/;. Tloapena ¢ 1oy 3HAK PARMKATIA, MOKYYHM:

,..1/3 ..1/,,.2
V3T T 3%

Omnnaznn,mio, YTO T €CTHh CPeaHuAs NPONOPUNOBAILHAS MEXKAY OTPE3Ka-
MH G K 0.

8) x = Va2 + ¥ — & + d2. Tonowum, uro a? + 5 = K. Torma k
BalileTcs KaK IHNOTERY3a NPAMOYTOILHOFO TPEYPOILHHKA, ¥ XOTOPOro
xarerst ¢cyme @ ® b. Hocrpous k, nonoxum, uro k2 + & = 12, Tornma
! Eafiferca KAk HOOTEHY3E MPAMOYIOALHONG TPEYTNNIBHHKS, ¥ KOTODOTro
xarerst cyts k u d. Hoctpous I, Gyzem umers z = VI — 2. Cnenosa-
TeNbHO, £ eCTh KATET TAKOrO TPEYPOILHMKR, Y KOTOPOIO runorenysa I,
a npyro#i karer ¢.

Orpasmasuca sTrvm npumepanu. 3amerusm, I10 noapobHoe paccuo-
TpeHne CnocoGoB NocTpoeHns anrefpandecKux (opMyn NPHBOEAT K Che-
AYIOIEMY BAXKHOMY BHIBOLY:

Hpr noMoud auHelixn ¥ THPKyJAq BOZMOXKEO CTpO-
HTh TORBKO TaKde aXreSpaNYeCKHE BHPAKCHHA, KO-
TOPHE MOTYT OBTh BOAYyY€HH H3 M3BECTHRX BeJH-
YHHE ¢ NOMOIIBK KOHEYHKOTO YHCAS PANROHAJIBHEIX
onmepanHit ¥ M3BNEYENHA KBAJPATHHYX KOpHel

YOPAXHEHRS

HoxazaTs TeopenH

1. Hpauas, nporeaennas Hepes CepeAMHLl OCHOBAHMI TPANCIHY, MPOXOIET
Yepea TOUXY HepeceveHAs HEIAPANNENEHEX CTODOH B 9€pe3 TOIKY NepeceieHns
Jnaronanes,

2. Ecrd B TpeyronbHAKE B3 PEPITAHS YIJIA, JEKAIIETO MEXKAY HEDABHLIME
CTOPOHAMH, MpOBEAeHbT DUCCEKTPRCA ¥ MEAMAHA, TC IEPBAT MeHLIIE BTOPOIL.

3. Ecnm apa Xpyra XacanTed A3BHE, TO YACTHL BHeMEEN ofmed Kacarensroi,
OTDAHHYEHHAS TOYKAMH KACOHWS, €CTh CPSSHAA DPONOPLHOHANLHAN MEXRIY
AUAMETPAME KPYIOB.

4. Ecnn Ba cTOpoBAX yINA OTAOKEAM OT BePIIMHH HPOIOPIHOHAILHEIE
OTPESEH, TO HPEMELe, COBTEHAIOUIHE COOTBETCTBEHRRNE KOBILL HX, IAPAIISALHEL.

5. BEcm B mpasoyronsisill AABC smcars xpaapar DEFG Tax, grobu
cropona DE nexana na runoreryse BC, 1o 318 cTOPOHS £CTH CPEAHAR NPOHOP-
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IHOHANLHAA MeXKAY OTPESKAME rmorerysm BD u EC (Touxn ua rumorenyse
crenyior 8 nopaaxe B, D, E, C).

6. Ecma xpa ovpeska AB u CD nepecexsiores (xora 61t 4 Ipn NPOROAKEHHRA)
& Touxe E Tak, wro BE - EA = EC - ED, 1o touxu A, B, C g D aexar ma
ognoll OKpyXuOCTA (Teopema, obpaTnas ninoxesnuM b §§ 200, 202).

7. Hana oxpyxuocts O n Ape Touxw A n B. Yepes sTH TOYKH HpOBEACHO
HECKONBKO OKPYHHOCTER, NEPEceKADIAX OKPYMHOCTE (F WM KACAIONEXCS ee.
Aoxa3ars, 9TO BCE XOPIH, COSAMEAIONINE TOURY MEPecedeHNs KAl B3 3THX
Tpex OKpYREOCTeR ¢ OKpyIKHOCTHIO (0, & Takie 1 ofyIae KACATEMFRHE CXOMATCH
(zpm nposomxenun) B 0ANON TouKe, nexamelt wa nponwxeru AB.

8. OcHOBHBaAACE Ha CBONCTRE, NAMOMKEHHOM B IpeAMAYINEl 30/1a47¢, BRBECTH
cnocob moCTpoeHNA TakoH OKPYXKHOCTH, KOTOPAA NPOXONRT Yepesd ABe JANHLIS
rouxn A u B 1 xacaerca gaHnoft oxpyxumoctu O,

9. Jamm nBa, xaKux-AN0YAL Kpyra Ha IUockocTd. Ecm apa paamyca sTax
KPYTOB JBHXYTCH, 0CTABAICH NOCTOAEHC NADWUICALHBME, TO OPAMAS, NPOXO0-
Adi@d yepes KOHOM HX, IePeceKheT IAHEY HEATPOR BCErA B opuoft B TOR e
Touxe (B HeETpe nogob KA ABYX Kpyrom):

10. Meauasa Tpeyro/bHMEA HEJTT NONOMAM BOS NPAMBE, POBEHEHHEIE
BHYTPH TPEYTONLHAER NAPALAGASHO TOM CTOPOHE, OTHOCHTENBHG KOTOpOH k3gTa
l[em!ﬂﬂﬂ [y . F l‘ H

11. Jaswu TpHE npauee, RCXOATMIAEe 3 oaHON TovEH. Beam mo oxnolt ms
HEX HBHXETCH Kaxad-Enbysb ToUER, TO PACCTOARNA €2 0T ABYX ApyraX TpaMEX
COXPAHSIOT BCEEHAA GIHO H TO 3Ke OTHOIMeHHE.

12. Ecnm fipe OKpYXHOCTH KOHUEHTDHYECKHE, TO CYMMa KBaIpATOR PACCTO-
SHUA BCAKON TOUKM oppoOl H3 HUX OT KOHLOB KAKOI'O YTORHO ARAMETpa ApPYyro#
ecTh BeNITIHHA NocTosasas (§ 197).

13. Eciv coeaMHEM NPAMBDAH OCHOBAHRS TPeX BHCOT KAXOro-HHOYAL Tpe-
YTONBEMKA, TO 06Pa30BABIIHECA MK ITOM TPH TPEYTWIHAMKA ¥ BePIIMH AAHHOTO
nogoGur emy. BupecTH 0TCIONA, YTO [UTH TPEYTONLHAES, HNEIONIEr0 CTOPOHAMH
npaMLe, COSTERFIOMEE OCHOBAHME BHCOT OANHOIO TPEYrONbHMKA, 3TH BHCOTH
CIIY ZAT GHCCEKTPHCAME.

14. Anamerp AB paxnofi okpyXHOCTH npoxonxes 38 Touky B. Yepes
KaKyo-Hu0yap Touky C 31010 nposookenns nopopenens npasas CD 1L AB. Ecrm
OpOMEBOILHYIO TOUKY M »Toro nepmesARKynspa coeqmuam ¢ A, {oboanamm
yepe3 A; BTOPYI TOMKY NepeceweHns ¢ OKPYXHOCTLE T0# npamoil), T0 mpo-
meeaente AM - AA, ects BenEuERA HOCTOARNAS A8 BeSKOl Touku M.

Ha#ira reoMeTpHTIeCcKHEe MeCTA

15. Cepeame Boex xODA, MPOXOAAIEX Hepes NaHHYW TOUKY OKPYKHOCTH.

16. Toyer, AenaumMX B OAHOM H TOM Ké OTHOWICHHMH 1} @ 13 BCe XOPAN,
npoXOAsmEe Fepe3 AARHYI0 TOUKY OKDYKHOCTH.

17. To4ex, paccTofHUe KUPOPLIX 0T CTOPOH SAHHOTO YIVIA HMEST OBHO B TO
k€ OTHOMEHHEE M : I,

18. Tovex, AM% KOTOPHX CyMMa KBAADATOR DACCTOSHHE OT HBYX JAHHBIX
TOYUEK eCTh BefIMYRHA nocTosumas (§ 197).
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19. Touex, Ans KOTOPHX PA3BOCTH KBAAPATOB PACCTORHMSA OT ABYX NAHNBIX
TOYEK eCTh BeJIHYHHA NOCTOSHHAS,

20. Tovex, AeRANINX B JAHH(M OTHOILEHAM 11T : #t BOE NPAMNE, COSARAAIOMIHE
TOUKH OKPYXKHOCTH ¢ AaHack Touxof O (sexamell pre AIM BHYTPH KPYTa).

3agayd Ha mocTpoOeHHeE

2], Yepes TOUKY, BaNEY0 BHYTPH BAM BHE YTVI3, NPOBECTH RPAMYIO TAK,
7005 OTPESKH e, 3aK/II0UeHHBIE MY ITO TOMKOH I CTOPOHAME YTVI4, HMeNT
JaHHOE OTHONICHHE M : B

22. Halite B TpeyroNbHAKE TAKYK TOUKY, YTOOH NEDNEHANKYIAPH, OIMy-
WICHHLIC HI HEE HA CTODOHB TPEYTOILHUKA, HAXONATUCH B NAHHOM OTROMICHMN
m: n:p (cM. ynpamsenue 17).

23. TloCTPORTE TPeYTONBHAK N0 YTy, GEROHE K3 CTOPOH, OPHAGKAIHX K HEMY,
[0 OTHOWISHRIO FTOA CTOPOHHM K TpeThed cTopoHe (CKONBKo pemrennfi?).

24. To xe — N0 yrAy Npm BepIIAHE, GCHOBAHUIO # OTHOMEHMIO €ro K 0o
H3 GOXKOBRX CTOPOH.

26. To xe — mo BHCOTe, YOIy IPH BEPOIMEES M OTHOIEHWI) OTPE3IKOB
OCHOBAHMS.

26. To me — Do yrny npu BepmHNie, OCHOBAHMIO B A3HHON Ha OCHOBAWHH
TOUKE, Yepe3 KOTOPYIO NpoxoanT SHecekTpHCs YIJIA IPH BepluBHe,

27. To e — mo ABYM yTITaM M CYMME HAM [AIHOCTH OCHORAHHS € BRICOTOMN.

28, IlocTpoRTh paBHOSeADEHHBI! TPEYTONBHME 110 YT HpH BEPIIHHE H CYM-
Me OCHROBAHMSA ¢ BRICOTOMN.

29. Ha Geckoneunodt npaMot MN panu ape To4ukr A n B. Haltre xa yroft
npaAMo#t TperTsw Touky C, w10l CA : OB = m : n, rie m ¥ 1 — pARHEE
OTPe3Kn mpanoll Wir AaRHKe THens {echu m # n, TO TAKHX TOYUEK CYMECTBYeT
Ape: oana mexay A u B, xpyras sue orpesxa AB).

30. Brmcare B saEEEGY Kpyr TPEYTONLHEE, ¥ KOTODOTO JAHE! OCEOBAHNE N
OTHOIMEHHE SBYX CTOPOR.

31. Brucars B AAHHHIN KPYr TPeyTOILHMAK, ¥ KOTODOre Jashi; OCHOBAHME B
MeJUAHA OTHOCHTENEHO OAHOR N3 HeHSBECTHRIX CTOPAH.

32. Bomcare keaapar B AauHRE cerMemT TAK, YTOOM OHR €TI0 CTOPOHA
JCXANA HA XOPAE, & BEPIMHE MPOTEBISKANMX YIJIOB — HA JyTe.

Yxazanme Jansmm pemaxrcs MeronoM noxobus (§ 181).

33. BomcaTs KBAAPAT B ARHHNEI TPEYTOMLHNK TAK, ITO0M OJHA CTOPOHS €T0
JIEZKANA H3 OCHOBAHHH TPEYIOIEHHKA, & BéPIIAHN NPOTHBOICKARIHX YIJIOB —
Ha GOROBHIX CTOPOHAX TPeyIOIBHEKA.

34. B mammLiil TPEYTONLHEK BOMCATD NPAMOYTONGHEK (CM. IPEELIYILYIO 3a-
Aavy), ¥ KEOTOPOrO CTOPONE OTHOCHANCH OB XaK m @ n.

35. Oxono ZpHMOrO KBAAPATA ONHMCATL TPEYTGILHWK, NOAOGHHI AAHBOMY
TPeyronbHRKY.

36. Iana oxpyxHOCTH | HA Heft gpe Touxu A 1 B. Haitnt s y1oft OKpyx-
HOCTH TPeTRIO TouKy C, yToSH paccroanns ee o A H B Haxomammcs B JAHHOM
OTHOUICHAM.



NL.9. VIIPAXKHEHHA 165

37. llocrponTh TPEYTONBHAK M0 ABYM CTOPOHAM N GHCCEKTPUCE YTII8 MEXKTY
HuMHE (cM. puc. 196; cravana saxozsms npauyte CE uz nponopmsn CF : BD =
= AE : AB, 3arem crpoum ABCE u 1.1.).

38 TocTporTs 0Tpe30k T, KOTODHIL OTROCHNCE GH K D3HAOMY OTDE3KY M
KkaK o : 5% (a W b — pammule OTpesKn NpaEMOR).

39. Halkre BHE OaHHCrC KPYTA TAKYIO TOUKY, TTO0H KacaTensHad, npoBeaeH-
HaA M3 Hee K $T0fl OKpyxKHOCTH, OHMIA BABOE MEHee CeKymell, npoBeneHnofi 13
TOf e TOUKR 4epe3 nentp (NpIIoennes aareSpH X reoMeTpnH).

40. Yepez NaHEY0 BHE KDYIA TOUKY nponemmymcexymyn, KoTOpas
pasnenanachk OH sTOll OKPYRHOCTLIO B ,uannou OTHOWEHAN (NMPHIIOKEHNEM
anrefphl x reoMeTpan).

41. ITocTPOUTH TPeYIONBHUK TIO TPeM ero BrcotaM ki, hz, k.

P en1enne. [Ipegpaparensno w3 nogofus DPIMOYIOIBLHELX TPEYTONEHIKOB
HAAD HOKA3ATH, YTO BHCOTH 06 PATHO NPONOPUHOHAN b H Bl COOTEET-
cTBYIOUANM ¢cTOpoHaM. Ecnu cTopoHH, HA KOTODHE ONYNEHH BHCOTE Ri, k2, bs
0603HATHM COOTBETCTRCHHO epes X1, T2, Ty, TO

z1:x3=hy:h,

h
Ze:23=hg:ha=1: -;:—:—flrl ;lilz
hh
oTRyaa Ly:x2:23=hs:hy: ;‘az.
Bupaxenue ;‘h’ eCTh HeTBEPTad NPOropIMosansEas K Rg, bz u hy. HocTpons

se (OycTs vTo ﬁy,aer k), wut 6yaeM mMern Tpu orpe3a mpamoil: ka2, Ay a k,
KOTOPHM WCKOMBIE CTOPOHH TPONOPIMOHANEHES, SHAMET, TPEYFOJbHEK, MMEI-
mui 3TH OTPE3KA CTOPOHAMH, N0A00eH HCKOMOMY, H IOTOMY BONPOC NPHBOIATCH
K DOCTPOSHHID TAKOr0 TPEYTOMLHMKA, KOTODpE, Gy My i moaoben Jantomy, mmen
bt JAHHYIO BHICOTY. 3afada OKANETCH HEBOIMOXKHON, €CHIH 71O TPEM IpPEMLIM
k1, hz ¥ k HeNb33 NOCTPOHTE TPEYTONBHEX.

42, TlocTpouTsb OTPEIKM, BRIpAKAEMHE (POPMYIIAMA:

2)z=+al+b

(npenpaprremsie nocTpouTs orpesok k = vbc, notom = = va? + E2).
3asasu Ha BHYHCNEHHE

43. Ilo manmoMy ocHOBARWIO @ H BEICOTE /i OCTPOYIONMBHOTO TPEYTONLHHEA
BHIMCAHTL CTOPOHY T KBAJUPATA, BIMCAHHOTO B 3TUT TPeYFOALHHK TakK, 4YT0
OfHE CTOPOHA KBRAPAra FEXHT HA OCHOBANHH TPEYTONDHHKA, & ABE BOPITHHEDE
EBAJpaTa — HA GOKOBHX CTOpPOHAX TPEYTOIBHHER.

44, Cropomml Tpeyrombimka cy?s 10, 12 m 17w, Bersmcmares orpesxn cro-
poHet, pasoft 17 M, Ha KOTOPHE 0HA AeHTCH GHCCEKTPHCOE IPOTHBOIEHKAMETO
yrna.
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45. [TepnenawKyaqap, oNyueHHLIE H3 BEPIINHE NPAMOre YIJIa Ha FATIOTEHY3Y,
JENHT e& B3 QB4 OTPE3Xa M M nt. BuHCIMTE KaTeTsl.
46. ITo Tpem croposar a,bd H ¢ TpeyronbHEKA ABC snrmcmrs Memmany

AD, nposegennyio k cropone BC.

¥xazaune IIposwmkns AD ma paccrosume DE = AD n coexpmus
1ouky E ¢ B u C, nonyauM 0apaaIesiorpaMs, K KOTOPOMY OPAMEHHN TEOPeMY
§ 197,

47. B AABC cropoaw pasany: AB = 7, BC = 15 u AC = 10, OnpexemwTs,
EAKOTO BEAA YPOX A, B BHYBCINTE BHCOTY, OOYIIEHAYIO W3 BepREAM B,

48. M3 Toukn BHE Kpyra NpoBeAeHA KACATEALHAS ¢ M cexymas. Bruraucants
ISy cexymied, 3nas, YT0 OTHOMEHHe BHenIHel ee YACTH K BHyTpeHHe#l paBHO
m:n.

48. K apym Kpyram, paamychl KOTOpHX CyTe R u r, a paccroanne Mexzy
neHTpaMi d, nposesena ofmas kacaTeatHas. OnNpenensTs BHMUCICEMEM TOX0-
EeHMe TOIKH MNepecesenus 3108 xacarTensnoll ¢ mmwell neHTpOB, BO-IePBHX,
KOTAA DT& TOUKA JIEXHT IO OfHY CTOPOHY OT LEHTPOB, BO-BTOPHIX, KOTAA OHA
PACIIONOECHS MEXEAY HUMH.



[naea IV

INPABUJIBHBIE MHOTOYTOJMBbHUKH N BEITUCJIIEHHE
AJIMHE OKPY2KHOCTH

1. IPABUJIBHHE MHOTOYIOJILHUKH

212. Onpepenennsn. JloMaHas JHBMR Ha3HIBAETCS MPABHIABHON,
€C/TH OHA. YJOBAETBOPAET CACAYIOUIMM TPEM YyCIOBHAM: 1) OTpesKn mps-
MEIX, COCTABJIAIOINE 8€, PABHE; 2) YIVILI, COCTABNICHHbIC KAXKALIMHA JBYMS
COCEIHAMH OTPE3KAMH, DABHBI; 3) M3 KaXKABIX TPeX MOCIeIOBATENIBHBIX
OTPe3KOB Nepsblfi ¥ Tpernl PACHONOXKeHH MO OAHY CTOPOHY OT HpAMOH,
Ha KOTGPOH JIGXKHAT BTOPOH.

G
N g
c
m ) 4 A
4 E M P R F
Prc. 218

Taxosst, Hanpumep, uune ABCDE n FGHKL (puc. 218); o soma-
Hyio0 M N PQR uens3s Ha3eaTh NPaBHAGHON, ROTOMY 9TO OHA HE YAOBNE-
TBOPAET TPETBAMY YCIOBHIO.

[IpapuibHas 1OMaRas MOXET OBITH BHUIYKII0M, KAK BATpAMED JINHHS
ABCDE.

MHOroyronLHNK BA3HBAETCA NPABUJILHBIM, €C/H OH OrPaHHYEH Ipa-
BHIbHOMN JJOMaHO# nurmel, T. €. eC/IH OH HMeeT PABHLIE CTOPOHDI H PABHBIE
yrasl. TaxoBul, HAOpHMED, KBAAPAT, PABHOCTOPOHANI! TPEYTONBLEHK U Ap,
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Muoroyronssug, usobpaxen-

6
y Heit Ha pHC. 219, a, ecTe BHINYK-
JAblfE NpPABHINHHEBEI IATHYTMONB-
BUK, MHOTOYTONGHHK Ha pHC.
219,6 — Taxxe mpaBuIbLALOY TA-
THYIOABHHK, HO He BbIIYRILIA
(Tax Ra3bIBaemkift 3BesxIaTHIL).

Prc. 219 B HameM Kypce reoMeTpHH MbI

GyneM paccMaTDEBATL TOABKO

BbIM Y KJ bl e NPaBUALHEE MEOTOYONLHMKH U TO3TOMY, KOTAA& MBI CKa-

JKEM <IPaBHILHBII MHOTOYrOJNBHMK», MBI GyAeM NOApa3yMeBaThb CJIOBO
<BBITYKJIBIlY.

Ilocaenyromue TeopeMbl MOKA3LIBAIOT, YTO MOCTPOCHHE MPABHIILHBIX

MHOTOYTOVILHHKOB TECHO CBA3AHO € pa3/ieIeHHEM OKPYXHOCTH HA PaBHHIE

JaCTH.

213. Teopeua Ecau oxpysicrocms pasdesena Ha Kexomo-
poe wucao paenmx wacemneti (foaviwse dsyx), mo:

1) coedunue xopdamu xaxwcdve dee cocedrue mount JererHur,
ROAYNUM NPROUALHLE MHOZOY204dHUR (SRUCAKKKL);

2) npoceds uepes ace MOvNKY JEACKUR KACOMEADHHIE U RPOJOA-
HCUB KAMHCOYIO U3 HUX 00 BIAUMHOZ0 NEPECEUENUR € KOCGMEAL-
HUMU COCEIHUT TROUEK JEACHUR, NOAYNUM NPAGUALH]T MHO020-
yedavrux (onucarnwil). Ilyers okpyxaocts (puc. 220) pasaenena Ha

Purc. 220

HECRONBKO PABHEIX 4acTeli B rouxax A, B, C u T. 1. H 9epes ITH TOUKH
nposenens! xopau AB, BC, . .. u kacarensusie MBN, NCP n t. a. Toraa

1) Boncannsii Muoroyronsuux ABC DEF — npaBrisHbIHS, IOTOMY 4TO
BCE €r0 CTOPOHE! PABHH (KaK XOpAp!, CTATHBAIOLIEE DaBHBIE AYry) B Bee
YTUIB PABHLS (KaK BIfICAHHDIC, ONWPAIOIIMECH KA PaBHbie QYTH),
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2) 4robB AOKA3ATH NPABAILHOCTh ONMCAHHOTD MHEOTOYMONbHEKA
MNPQRS, paccmorpum TpeyronisBukn AMB, BNC uw g Y umx
ocHoRaunA AB, BC u T. A. PaBHbl; YrIsl, NPANEKAIHME K STHM OCHOBA-
HYAM, TAKE PaBHbI, IOTOMY YTO KAXJABIA H3 HAX HMET OAMHAKDRYIO
Mepy (yrods, coCTaB/IeHHBIA KaCaTebHOK B XOpAOH, H3MEPAETCA NONOBH-
HOlt AyTH, 3aKmMOvEeRHON BHYTDH HErG). 3RAUNT, BCE DTH TPEYrOMbHAKH
pasHobepeHHbe X PaBHEI MeXxay coboll, a noromy MN = NP u ©.a,
oM =/N=...d 12, Te muoroyromssuk M N PQRS npapunshral.

214. 3amevanue. Ecnu uz genrpa O (puc. 221) onycTHM Ha
xopapl AB, BC 1 1. A. nepueHanKyAfphi # MPOLOIDKIM BX A0 Nepecevenns
€ OKPY’)KHOCTBIO B TOUKax M, NV ¥ T. A\, TO 9TH TOUKM PA3AENAIOT BCS AYTH
H XOPILI TONOAM H TeM CAMELIM PAa3fenaT OKPYKHOCTD Ha PABHEIC YACTH.
[Tosromy, ecnm uepes Touku M, N ® T. 1. npopemeM xacaTeNbHHE OO
B3aHMHOTO Iepeceqe i, KAk YKa3ano BHINE, TO IOJTY 1AM TSKKe IPaBHIb-
HEIH ONCaHABL MHOI'OYTONBHHK, CTOPGHBI KOTOPOTo GYAYT NapaiensHb
CTOPOHAM BIMCAHHOTO MHOroyronsHHKa. Kaxaas napa sepunn A u A,
B n B, n 1.4 nexwr na ogHoM NpaMoll ¢ LEHTPOM, a HMEHHO: HA
6uccextprce yraa MON u Jpyrux Takux e Yrios.

215. Teopewma. Ecau MHO20y20460UR RPASHALKRYL, mo:

1) OKOAO HE2O MOKCHO OTIUCAML OKPYICHOCINL;

2) 8 HE20 MONCHO GRUCAING OKPYNCHOCTY.

1) Ilposenem OKpY:KHOCTE Yepe3 KaKRe-HHOYAbL TDH COCEAHHE BEpIIH-
He A, B u C (prc. 222) npasunpsoroe maoroyronnunka ABCDE u goka-
KEM, 9T0 OHA NMpOHZET Yepel CHEAYIO-
Oiy10, YeTsepTyio nepmany D. Onycrmy
n3 nearpa O nepnenapkynap OK Ha
xopay BC u coeppvm O ¢ A n D. Ilo-
BepHeM deTeipexyronsEak ABKQ Bo-
Kpyr ctopoE OK Tak, 91ofer 08 ynan
Ha verepexyrompiuk ODCK. Torma
K B no#ger no KC (Bcnenacrene papen-
CTBa DIPAMBIX YJIOB {Ipn Touke K), B
ynager B C (1ak xak xopaa BC menur-
ca B Touke K mononam), cropona BA
notiger no CD (scnexcrsme paneHCTBA
yrnos B u C) u, HakoHen, Touka A yna-
zeT B D (Bcnencrere paBeHCTBA CTOPOH Puc. 222
BA u CD). U3 31oro caenyer, yro OA
cosmecTHTCA ¢ OD, 1, 3HaUKT, Toukn A
1 D oaMHAKOBO yZaNenbl OT NENTPS; NOSTOMY BepmmNa D nomskHa sexkaTs
H3 OKPYKHOCTH, npoxommuelt depes A, B u €. To4no 1ax e apKaxeM,
YTO 3Ta OKPYXKHOCTL, NPOXOAA Iepe3 TPH cocennue Bepizunw B, C n D,
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opoitzer 4Yepes CASQYIOULY BepmHHy EF, H 7. 4.; 3HavAT, OHa mpoitaer
9epe3 BCe BEPUIMHBE MEOTOYTOILHHKS.

2) M3 moKa3aqBOIO CAEAYET, YTO CTOPOHE! NPABHNBLHOID MHOTOYTOIb-
HHKA BCECAA MOXKHO DACCMATPHBATE KAK DABHBIE XOPAKI OFHON OKpY-
HOCTH; HO TakHe XOPAW OFFHAKOBO YIAJCHH OT DEHTDA; 3HAYHT, BCe
nepnenakynaps OM, ON n 1. 4., onynieanwe u3 O Ha CTOPOHEL MHO-
TOYTONbLHHKS, PABHbl MEXAY CoGOf, H NOTOMY OKPYKHOCTH, ONRCAHHAR
panauycoM OM ¢ ueHTpoM B Touke (J, OyAeT BOHCAHAOH B MHOTOYTONBHAK
ABCDE,

216. Cuaeacrtpue M3 npeanaymero BHANO, 9TO gBE OKPYKHO-
CTH, ONIICAHHAN OKOJIO NPABAILHOrO MHOMOYTONBHHKS H BIIHCAHHARA B HETO,
UMEIOT OfHE M TOT e UeHTp. Tar Kak 3ToT OBmpll NEHTP OUKHAKOBO
YAaNEH QT BCEX BEPIIMH MHOTOYIONBHHKA, TO OH AOJIKEH JIKATH Ha
NepNeHAKYANpe, BOCCTABMCHHOM K mo60ll CTOPOHe MHOTOYIOJIBHHKA W3
ee cepeAuBAn], 3 OyAy4n OZMEAKOBO YAaNeH OT CTOPOH KaXKZOTO yria,
OH JAOJXEH HAXONATECA HAa ero OuccexkTprce. Jloaromy, 4robbl walTH
HEHTP OEPYZKHOCTH, OMHACAHHO] OKOJIO NPaBMILHOTO MEOTOY TOJILHUKA HAM
BIIMCAHHOH B HEro, AOCTATOMHO OHDEN&JNTh TOYKY HEpecedeHHs ABYX
NepeaanKyNapoB, BGCCTABREHHBIX K CTOPOHAM MHOIOYTOALHUKA H3 HAX
CepenMH, WM N8yX GHCCEXTDHC YIMIOR, WJIH OBHONO TAKOTO NERHeHIMKY-
NApa ¢ 6HCCEKTPHCON.

JIerKo 3aMerdTh, YTO HEPIEHIHKYIAPH, BOCCTABACHALIE K CTOPOHAM
OPABIIBHOTC MHOTOYTOIBHAKA B CEPEOMEAX PTHX CTOPOH, & Takxe Guc-
CEKTPHCH BCEX YIVIOB NPABRILHOIO MHOIOYTONBHHKA SARASIYTCH €10 OCAMH
CHEMMETPHH.

217. Onpepexenun QOumA uentp OKpyKRuocTeR, omicanrol
OKONO NPASWTLHOTO MHOMOYROISHKKS H BLIHCAHHOR B HETO, HA3KIBRETCA
DEATPOM 3TOT0 MHOTOYIMUIbHEKE, pANHYC BIMCARHON OKPY>KHOCTH — ang-
dbemoii ero. '

¥Yron, cocTaBAGHHRN APYMA PAIHYCAME, HPOBEHEHHBIMH K KOROAM
Kako#-auby b CTOPOHBL NPABHALHOIO MHOIOYTOIBHHEKA, HA3bIBACTCA IieH-
TpaNLHELIM YoM, LleHTpadsunix Yriop B MHOFOYIOJIBHHKE CTONBKO,
CKOJIBKO CTOPOH; BCE OHH PABHbBI, KAK H3IMEPAIONMIMECA DABHBIME qyTaMK,

Tak Kak CyMMa BrceX LEHTPANbHEIX yriob pabna 4d, wm 360°, o
KasEpIE H3 HAX paper 4d : n, uau 360° : n, eCllH N 03EAYALT IHCAO CTOPOH
MHOIOYTONBHENKA; TAK, HEHTPANBHEI YTOI IPABAISHOIO IECTHY FOVILHAKA
paset 360°:6=60°, npapunLHOrO BOCEMHYIOJLHUKA paBeH 360°: 8 =
=45 o

Tak xax cyMma Bcex BMYTPeHHHX yrnos MHoroyrosmamra (§ B82),
NMEIOMLEro N CTOpPOH, paBHa 2d(n — 2), 10 Kawawid BHyTpesiHuit yron

1
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MDABHJILHOTO MHOTOYTONbHHKA, HMEIONIETO % CTOPOH, Dabex

2d{n - 2)
g
Hanpuuep, ¥ npaBuALHOrO BOCMHYTOILHAKA BHYTPCHHHE YTOM pases

8 8 2

218. TeopeMa ITpoeuavkne OOHOUMEHNHDE MHO20Y20Rb-
HUKYE NOJOGHYM, 8 CMOPOHN UL OMHOCAMER KOX PaJuUpPCH UAN
anoercn.

1) Yrobat moxasats nomobme (puc. 223) NPABMABHBIX OAHOMMEHHBIX
muioroyroasaukos ABCDEF n Ay B,Cy D\ EyFy, pgoctarouno oGrapy-
JKHTb, YTO ¥ HUX YIVII DaBHBL H CTOPOHBL IIPONOPUHOHANBHBL,

¥Yram MHOTOYTONLHRKOB
PABHLL, TAK KAK KAMALIN W3
HHX COHEPXKHT OfHO H TO Xe

YO TPAAYCOB, & HMEHHO:

w eCNH N O3HA-
]

qaer II‘HCJIOC‘I‘ODOH KAXCOTO
MHOTOYTOMbABKA. Tak xax
AB = BC = CD = ...
B T.A., TO, OTEBHAEH), 9TO
AB BC  CD

A\B,  B\G - b, oo
T.€. ¥ TAKEX MHOTOYTONILHHKOR CTOPOHB MPONOPIHOHANBHEL.

2) Iyers O n Oy (puc. 223) 6yayT neHTPH JARABIX MHOTOYTOILHEKOB,
OA n O14; — nx paguycn, OM 51 O\ My — anodemu. TpeyronbHEKH
OAB u 0,A; B; nofo6He, TaK KaK Yritel OJHOIO COOTBETCTBEHHO PaBHH
yIaaM Apyroro.

H3 nopobus ux cneayer:

AB 0A _OM
4By~ 014, OV’

Caepcrenme. Tak Kak NMepAMETPH NONOGHBHIX MHOIOYTONLHHKOB
OTHOCATCA KAK CXOACTBeHHbE cTOpORH (§ 172), TO nepHMeTp Npasnms-
HBIX OZHOMMEHHLIX MHOIOYTOILHMKOB OYHOCETCA KaK PANHYCH HIA KaK
anodemMul.

219. 3agava. Bwuucaums cmopony enucannozo 6 xpye: 1)
xeadpama; 2) NPRGUADHOZ0 WECTRUYZOALHUKE; 3) NPAGUALRO20 MPEYLORL-
Huxa.
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YcnosnMca 0603HAYATS JAHHY CTOPOHEL NPABHILHOTO MHOIOYTOIBHHE-
K3, AMEIIIEre 1 CTOpoH, OykBolt a,, a ero mepamerp — GyKpol pq.

B

D
Puc. 224 Puc, 225 Puc. 236

POpMYNLL [ CTOPOH BIMCAHHOIO KBAIPATA, IUECTHYTOABENKA H TPE-
YrOABHHKA MOKHO JIEPKO NOWIYYHTD B3 PACCMOTPEHHN puc. 224-226.

1) Ha puc. 224 nposesensl Apa B3aHMHO MEPICHIMKYNAPHBIX HAMETDA
AC ¥ BD v nocReNORATENbLHEEIE KOHIB! HX COSIHHEHLL XOPAAMH; OT 9TOrO
oTysmnca BnucanHLi kpanpar ABCD,

W3 npamoyransiore AACQB Haxozuu:

AB? = A0? + OB* = 2R?,

OTKYZA.
as = BV2.

220. 2) Ha pre. 225 nocTpoena XopAa, COOTBETCTSYIONAA MEHTDANE-
HOMY yri1y B 60° {cTOpOHR IPABRALHOrO BIMCAHHOIO HIECTHYTOILRUKA).

Tak Kkar y papuoGeapennoro AAOB raxasit u3 yraos A u B pasen
(180° —60°): 2 = 60°, 10 AAOB ectv PaBHOYTONBHEIN K, CIEAODATENL-
HO, PABHOCTOPOHHRIY; 3HAYHT:

AB=AQ, Te ay=R.

Orciopa MBE TONTyBaeM OPOCTON €oocol AENEHMN OKPY’KHOCTH HA HIECTh
papibix vacTefl. .

221. 3) Ha puc. 226 oxpy:XHOCTS pasJeneHa Ha MeCTh PABHLX Ya-
cTell, ¥ TOUKH HefleHMA 4Yepe3 OAHY NOCIGIOBATENLHO COSHHHEHL XOPAa-
MH, oTvero ofpasopaica BuKcaHHLI pasRocToponHuft AABC. Iposena
xopay AD, nonyuaeM npamoyrombanifl Tpeyropbuuk ABD (yron BAD
KAK BOHCAHHLIN, ommpalomuiica Ha Juamerp, ects npswoli). Us AABD

HAXOBHM:
AB = +/BD? - AD?,
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T. &
os = @R - B2,

H, 3HAqHT,

as = RV3.

222. 3agaua. Brucomo ¢ dannwil xpyz npasuastititl JecAMUYLCABRUK
U ORPEJLAUIL £20 CIROPONY 6 FCEUCUMOCIY OM Paduyca.

ITpeapapyurensHo AOKAKEM OFHO BAKHOE CBONCTEO MPaBRALHOrO 10-yroaLmm-
xa. llycte xopaa AB (pmc. 227) ecrs cropona npasmnbnoro 1{-yroanmxa.
Torga yron AOB papes 36°, a xawapit m3 yraos A u B cogepxur no
15(180° —36°), r.e. mo 72°. Pasaenum yron A nomonam npasolt AC. Kaxapiit
H3 yraop, ofpasoBapmuXca NpE TouKe A, pasen 36° ; cenosarensno, AACQO,
HMes JB3 PABHLIX YTIA, eCTh pasroGeapentidt, r.e. AC = C0, AABC Takxe
pasaoBeapenueit, noromy wre LB = 72° u LACB = 180° — 72° — 36° =
= 72°; caenoraremuo, AB = AC = CO. Ilo ceoficTy GmCCERTDHCH yria
Tpeyroabanka {§ 186) moxmo Eammcars:

AO:AB=0C:CB. 1)
3amenup AQ u AB pasnrin un orpeskavu OB ® OC, monywmu: '

OB:0C=0C:CB, (2)
T-€. pamayc OB paszenen B Torake C b cpenuen n kpalinem orHomesuw (§ 209),
npuies OC ecTs ero 66napmras wacrs. Ho OC pasna CTOPOHE NPABHALHO-
ro enucaunore 1{-yrOIBHAKA; 3HAYHT, CMOPONG Npastiavkozo enucarnozoe 10-

yeoavtiuxa pasne Goavuietl vacmu paduyces, paaderennozo 8 cpedues v xpatinest
OMHOUEHBY,

Puc. 227 Puc. 228

Teneps 334344 POMIASTCS JIETKO:
1) Hensr pamaye Kpyra (aaupmuep, OA, puc. 228) B cpeapen u kpadinem
OTHOIIEHHM; 3aTeM, AaB WADKYJIO PACTBOD, PABHLA Gonsmed uacTH pammyca,
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OTK/AMLBAIOT HM 10 OKDYKHOCTH JAYTH, OOHA 33 SPYTof, ¥ TOMKH AC/EHAA
N0CAEOBATE/IPEO COSNMHSIT XOPIAMHE.

2) OGoanauns AnRAY CTOPOHE IPABA/HHON BURCAHHOrO 10-yronbanka Gyx-
BOR T, MBI MOXKeM nponopiEno (2) nepemmcaTh Tax:

R:z=2:(R-1),

OTKYHA
'+ Rz - R =0.
Pemue 310 xBanpaTRoe ypabHenne, HafiaeM:
r=awkY5l - p.061803....

2

223. 3ameuanusg 1) Urols BoECATh B JAHHHH KPYT NpABHIHHLOL
TIATHYTONIGHEK, JEJST OKPYXKHOCTE Ha 10 pasubix uacreft (Kax yXa3aHo Bhome)
nmm,qmmaouemmrqepesommpmm

2) 3 pasencrsa

BHIHO, TTO eCIM M3 lf; YACTE OKpYRHOCTH BEYECTH 1fj, €¢ 4acTh, TO OCTA-
TOK_Gyper papen 1fj; okpyxBOCTH. STO AaeT HaM OpocTofi ciocol BOECATEH
B OKDYXHOCTL NpaBs/abHEE 15-yrompRnk, Tak KK ACAHTh OKPYRHOCTSH Ha 6
H Ha 10 paBHEX 4acTelt MBI yMEen.

3) Yrobr nocTpONTH NATHKOREHYI 3Be3AY {puc. 220), AenaT oxpyxHOCTH
Ha 10 pasHEIX 4acTell ¥ KAKYI0-HEOYOE B3 TOYEK Ne/eAMA COSMEHEAIOT XOPAAMM
€ APYTHME TOYKAMHA JEACHHS 9€ped TPH (KAK YEASAHO HA PHCYHKE).

224. Jaxavas. Ydsoume uucAs CMOPON NPRBUADNOZO GRUCAHNOZO0
MHOZOY2OADHUKG.

B 3TOM COKpameHROM BhIPANKEHHH Pa3yMeloTcd, COGCTBEHHO, ABe 3a-
JasH;

1) nmo naEROMY NpPasMAbHOMY BIHCAHHOMY MHOTOYCOABHHKY T O-
CTPOMTE APYrof NPABMILHK MHOTOYTOALHAK, BOUCAHHLIE B TY Xe
OKPY?KHOCTE, HO HMeoMit BABoe Goiee CTOPOH; 2) BIYHCAHTH CTO-
POHY TONO MHOrOYTOIbHHRA 0 AAHHOH CTOpPOHE MEPBOrO MHOTOYTONL-
HEKA H JRHHOMY DAZMyCy KpyTa.

1) Hycrs AB (puc. 230) ecTs cTOpPOHA NPABHIBHOTO BOMCAHHOIO
MHOIOYTONBEAKA, HMEKOIHNETO 1 cTopoH H O — uenrp kpyra. [Iposemem
OCL1AB u coegurud A ¢ C. Hyra AB paenmrcs 5 Touxe C momonam,
CIIEHOBATENBHO, Xopka AC ecTh CTOpOHA MPABMILHOLO BIRHCAKHOLO MHO-
rOYTOAbHAKA, HMEIOmETe 2 CTOPOH.
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<N
Lo

Puc. 22¢

2) B AACO yron O seeraa ocrpbif (Tak Kak nxyra ACB Bcerna MeHbme
NOIYOKPYKHOCTH, M, CIeAOBATENbHO, NONOBAHA ¢e, Ayra AC, mernme
YeTBePTH OKPYKHOCTE); nosTomy (§ 194)

AC? = R*+ R* - 2R®*.0D =2R% - 2R . OD,
T.€.

a3, =R*+ R*-2R?.0D =2R? - 2R-OD.
H3 npsmoyromsaoro AAOD onpenenum xarer OD:

oD = W—\/m \/R'-’—

Caenosarensuo,
2 a3
a4, =2R? - 2R R’—T.

Taxopa QopMyna yABOHAS YHCHA CTOPOH NIPABHJILHOTO BIHCAHHOTO
MHOPOYTONLHHEKA (H3 Hee CTOPCHY Oz, NONYHHM IOCPEACTBOM H3BJEHEHH
KBAJPaTHOINO KOPEA).

I p 1 M e p. BerasiciniM CTOPORY TPasILHONO BITUCAKHOrO 12-yromsam-
K3, IpHIeM Ana mpocTorsl npumed R =1 (u, cnenosatemsno, ag = 1);

ad, =2~ 21/1—- =2 2\/— 2 -3,
a13=R\/2—\/§=R-0,517....

Tak KaK CrOpOHE! IPABANBHEIX O{HOHMEHHEIX MHOTOYI'OJIBHRKOB IIPOIOp-
HHOHANBHB BX paguycam (§ 218), To npa pamuyce, papHoM Be exuEMIE,
a xaKomy-HuGyzp wncay R, ana cropons npasmwibeoro 12-yroisHHEKA
OOAYYMM TaKY0 dopMyny:

a2 = R\2-vV3=R-0517...

OTKyZA
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225. Ha ckonEKo paBHEIX YacTell MOXKHO A@UTH OKPYXKHOCTH
¢ pomoink HHpKyna u manelixu? Ilpumenss yxkasanmnie B npeanr-
AYIHX 3a7a49aX crrocobel, Mbl MOXKEM ¢ NOMOIIBIC HEPKYNS B JAHHeHKH
BARJIUTH OKPYKHOCTD HA TAKOE THCIO PABHBIX YacTell (M, CIEOOBATENLHO,
BIHECHBATL B OKPYKHOCTb NPABHABHBIE MHOTOYIONBHMKH C TAKHM IHCIOM
CTOPOH), KOTOPOE 3aKM0YAeTcd B cneayoueh rabmne:

3 3-2 3.2.2... BooObme 3-20
4 4-2 4-2.2... " 20
5 5.2 5-2.2,.. H 5.27
15 15-2 15-2.2... " 3.-5-2n,

Hemenxsnit matemaTuk Taycc (1777-1855 1) nokasadi, YTO NOCPEACTEOM
LHPKYAA M JuHefiKH MOXHO JeNINTL OKPYKHOCTE Ha TAKOE INCAO PABHBIX
uactelf, Koropoe, GYaydH 1D O C T B M, BRIpaxaeTca dopmyson 227 + 1,
Hanpumep, MOJKHO pa3gelnTs OKpPYXKHOCTh H3 17 paBHBIX uacTell u Ha
257 pasHbIx yacTefi, Tax Kax 17 n 257 cyTh npocTsie uncia saga 22" + 1
(170 = 22" 4+ 1; 257 = 224 4+ 1). Jdokasarenscreo [aycca BLIXOZMT 3a
npegensl EMERTAPHONR MATEMATHKI. .

Jokazano Taioke, 9T0 € TOMOWBIO JHHEHAKY H DNPKYIA OKPYXKHOCTH
MOYKHO AEJIHTH Ha TAKOE CO CTa BH0€ YHCIO PAaBHHX FacTeil, B cocTan
KOTOPOro He BXOAAT HUKAKHE HHbIE NPOCTRIE MHOXKHTENU, Kpome: 1) muo-
xurenel saga 22" + 1 n 2) smoxnTens 2 B Kaxoft yroaHo crenesu. Ha-
OPHMEP, B OKPY)KHOCTE ¢ NOMOMIBIO WUDKYAA H JIMHEAKH MOXKHO BIHCATH
NpasuAbHbit 170-yromeaux (170 = 2-5-17 = 2 (22 + 1} - (22° + 1)).

Ha Bcaxoe HHOe MHCIO PBBHBIX YacTel OKPYyXHOCTH MOXET OLITh

pasjeneHa 1 p u 6 x ¥ x e u 1 0. Ilycrb, HanpaMep, TpeSyerca pa3feuThL
OKPYHHOCT: Ha 7 PABHBIX IaCTell (WM BHHCATh OPABRABHENT CEMHYIONL-
HBK). Toraa npeABapHTELHO BLITACHMM BEJMYMHY NEHTPAJIbHOrO YTAA,

360° 3°
OH paBen: = = 51?. ITocrponth TOYHO TAKOR YFOJX MBI He MOXceM, HO

N0 TPAHCIOPTHPY NPUGNHIUTENLHO MOXKEM OTAOMUTH OPU LEHTPE yron
B 51° ¥ TOrza MONYMM RPMGIHIHTENBHO Y7 4ACTH OKPYHKHOCTH.

YOPAXHEHHA

1. CocraButs GopMyay 414 CTOPOHE IIPABHILHOTO BOUCARHOTO 24-YTONBNHHKA,

2. Cocrapurh GopMyny Ans CTOPOH MPABMALHNIX BIMCRHHLIX BOCEMUYTONb-
HEKS ¥ 16-yromenpka.

3. Cocrasuth GopMyny A4 CTOPOH NPABHIBHEX CHHCAHHEX TPEYTOIEHHKA
H IECTHYrOIbHEES.

4. Ilycts AB, BC u CD 6yayT TPA NOCIENOBATEALHEE CTGPOHB DDABHE-
HOTO MHOTOYTOJIbHAKA, AMeomero neRtp B 0. J0ka3aTh, Yro ecan npoROLKHM
croponsi AB u CD Ao szanMnoro repecededna & Touke F, T0 4eTRIpEXyTOMmmmK
QAEC moxer 6HTh BINCAH B OKPYXKHOCTD.
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5. Horaszars, wro: 1) pcaxnil BOHCARREST PABHOCTOPOHHHI MHOTOYFOILHHE —
HpaBRILHEN; 2) BCAKu{t OHHCAHHBL] PABHOYTOVIHHBI MHOTOYTONLHHK — IPa-
EBAILHBIN,

6. Moxasare, uyro: 1) KadkAWH NpaBWILHMN R-YrONLHMK RMEET n OCel
CHMMETPMH, IPHYEM BCE STH OCH CHMMETPIH NPOXOAAT Mepes ero nearp; 2) ans
MHOTOYTJIBHHMKA C 9eTHHIM YHCAOM CTOPOH NEHTP MHOTOYTOIBHAKA SBIACTCH
OEHTPOM €10 CHMMETPHH.

7. HoxaszaTs, uro jgpe AMATOHANH MPABIILHOTO NUATHYTONGHEKS, HE HC-
XOZAlOue M3 O4HON BEePOIMHEI, MEPeCeRAsCh, AEAATCH B CpeOHEeM M KpaltHen
OTHOIIeHAY,

Yrazanne, [lycrs ABCDE — npapuneanil ngruyrommk, AC n BE —
ero ggaroHand, ¥' — royxa ex mepecedenng. AABC «~ AABF u 1. a.

8. Ha panmoif cropose mocTpouTs: 1) npasmimbHnit BOCHMAYTONEAAK; 2) pa-
sansEsA 10-yronsunx.

9. CpesaTh oT JAHHOTO KBAAPATa YT TeK, wrobnr 06pazopancs npapmms-
HE! POCEMHYMUILAHE.

10. B gaunent KpaApaT BIHCATH PABHOCTOPOHHHN TPEYLONLHHE, NOMEmas
OOHY W3 €r0 BepPIIHH HAM B BEDIIHEe KBAJDATS, Wid B Cepeaune Xaxol-mmfio
CTODOHB.

11. BrucaTh B paBHOCTOPOHEUR TPeyroNbHIK APYroii pABHOCTOPOHHME Tpe-
YIOIHHEK, CTOPOHE! KOTOPOro Ohm H1 NepresMKy IAPHB] K CTOPOHAM SAHHOTO,

12. TlocTponTs yrima B 18°, 30°, 72°, 75°.

13. Oxono oXpyEHOCTH ONMCAH KAKOR-HAGY b MPABANLHE MEOTOYTONBHAK.
IMonesyace AM, BIKCATE B 9Ty OKPYAXHOCTE MPABHALHEL MHOICYTOILEAK, HME-
winit BaB0e Gonee CTOPOH, YeM OmMCAHHBIL

2. BHIYHCJIEHNE JJIMHH OKPYV2KHOCTH
M EE YACTEN

226. IIpexpaprTesnHoe pasbacHeane, OTpe3oK MpAMOfl MOXKHO
CPaBHHTL € APYTEM OTDE3KOM DDAMON, NPUHATHIM 33 €OHHHLY, TAK KAK
OpAMbBe JHHHH OPH HafoXKeHwd coeMemiawrca. lefictsutensHo, Tomb-
KO HO 9TOH MPUIMHE MBI MOXEM YCTRHOBHTR, KAKHE OTPE3IKH NPAMBIX
CHYHTATE PABHBIMH W HEPABHBIMHE; 4TO TaKoe CYMMa OTDE3KOB MpAMOLL;
Xaxofi orpesok Gomee Apyrore B 2, 3, 4,... paza u T n. Touno Tak xe
AYTH OKpYHOCTe! ONHHAKOBOTO PAANYCA MOXKHO CPABHHTE Mex Ay cobol
BUIEACTBEE TOIO, YTO TaKMe AYrM IPH HaNAOXKeHHn cobMemmarorca. Ho
TAK KAK HHKAKOH 9aCTh OKPYXKHOCTE (MaM Zpyro#f KpHBO#) He MOMKeT
COBMECTHTBCA ¢ NIPEMOil, TO HENB3A NyTeM HANOMKEHHA YCTAHOBHTD, KAKOM
KpuBOIBHeltubill OTPE30K HOMKHO CHUMTAT: PDABHEIM NARHOMY NDAMOJH-
HeflHOMY OTPE3KY, 3 C/IGHOBATEALHO, H TO, KaK0X KPRBONNEEHHLIE OTPe30K
Gosnbiite nantoro npamonuuefinoro B 2, 3, 4, . .. pasa. Takum obpasoM, AB-
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aserca HeoGXOAHMOCTD 0COG0 ONpeaennTh, Y70 Mbi OyieM HOAPA3YMEBATS
NOR ANHAOK OKPYIKHOCTH (AIH YACTH ee), KOrga CPABHARAEM £2
¢ HPAMONTHHEAHBIM OTPEIKOM.

Jlna 37ofi e/ M AO/DKHEL BBECTH HOBOE MOHATHE, HMEIOIee NCKIMO-
GUTENBRO GONbINOE 3HAYEHNE BO BCell MATOMATHKE, HMEHMO NOHSTHE O
npeaene.

Ilpesen aucnOBON NOCHEROBATEMBHOCTH

227. Bo MHOTHX BOIPOCAX anTe(phi B reOMETPHH HPUXOAATCH BCTPe-
HATBCA ¢ NOIGIOBATE/IFHOCTAME YHCEI, HAIMCAHHKIK ONHOC 34 APYTHM 10
onpeneneHHoMy 3aKony. Hanpumep, narypanbapilt paj uncen:

1,2 3,4,5,...,

apHdMETHIECKAH U NEOMETPHYECKAS NPOTPECCHH, TPOAODKSHHEE HeOIPa-
HHYeHHO: )

g, a+d,a+2d, a+3d, ...,

a4, aq, aqza an, ---1.

npegcTasaaioT coboll GeCKORCIHEIE TOCACHOBATENBLHOCTH Yncen i Gec-
KOHEYHME YHCAOBNE NOCAEA0BATeNLHOCTH,

Jna kax a0k TAKOR MOCAENOBATENBHOCTH MOXKHO YKA3ATE IPABHAJIO, IO
KOTOPOMY COCTABJIAIOTCA €€ YieHnl. Tak, B apudmeruaeckodi Tporpeccu
KAMCABIA SJIEH PASHHTCA OT NPeABLAYIero HA OJHO M TO K€ YHCAO,
B FeOMETPRYECKOR NPOrPeCcHN KX AblA WieH DaseH NPeJINecTBYIOIEMY,
YMHOMEHROMY B3 HEKOTOPOS ONpeeNieHHOe TaN0 (3HAMEHATeN L NPOrpec-
cun).

Muorue nocaeOBATENLHOCTE COCTABISIONCA 1O Gosiee CIOKHBIM TPa-
BHJIAM. Ta.ic, HAUDHMEp, BRIYAIAL V2 i: HENOCTATKOM, imama € TOYHO-

mmmm,aamcmwmmgdm,sammmxnmm

3T0 BEHYBCIEHHe HEOrpaHHYEHHO, ME HOJYIHM GGCKOHG‘IH}’KJ YHCIOBYIO
nocIe JI0BaTEeNbHHOCTE:

1,4; 1,41; 1,414; 1.4142, ...,

JAIOMLYI0 IPUGITHIKEHROE 3HAYCHNE /2 ¢ BO3pAcTAIOMEN CTENIEAbIO TOYHO-
€TH.

Jna sTofl nocnepoBaTENbROCTH HENb3A YKASATH HPOCTOTO IPABANA, 10
KOTOPOMY MOKHO BhINI0 6B NOMYYNTE HOBHE e€ WICHL, 3HAA NpPeRLLIyNINeE,
HO BCE K€ MOXHO Onpele/uTe joboll “wieH STOH NOCIeA0BATENHHOCTH.
Tax, grofsr nonyeuts 4-# ee MAeH, AYKHO BEIYHCIHTS ¢ TOYHOCTHIO RO
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0,0001, Ans nOny4eHmst 5-ro 4AGHA HYKHO BEIMUCTHTSL V2 € TONHOCTBIO
Ao 0,00001 % T & ,

HdonycTuM, 4T0 WieHs AaHHOH OecKoHEeHOH# HOCNeAOBATEALHOCTH 6 ,
ag, @3, ..., Gn, ... O MEPE NOBHMICHMA EX HOMEPA HEOFPAHKYECHHO
OpHOJIKAIOTCH K HEKOTOPOMY apcny A. D10 3maumnT cneaylomee: cyie-
CTBYET HEKOTOPOe YRIO A, Takoe, 94TO KaKoe BBl Masnoe NMOM0XKATeNbHOe
qHCHAC ¢ MBI HH B3LTH, B JAHHON OOCAENOBATEIEHOCTH MOMHO OTHICKATH
LeH, HAYHHAN ¢ KOTOPOro BCS WiICHs! NOCIEHOBATENEHOCTH N0 abcomor-
HOA BeAMYHHEe OTAMYAIOTCA 0T A MeHbIme, YeM Ha ¢. Mm Gyaem ato
CBOICTBO KOPOTKO BRPANKATE TAK: aGCOVIIOTHAN BEIMYMEA PASHOCTH Gy — A
HEOTPAHUYEHHO YOBIBAET ¢ BO3PACTAEHEM HOMEpa f.

B 310M cnyuae qucio A Ha3RIBAETCH NMpPEIENIOM JaHHON GeckoHewHON
4HenoBoit nocnerosarensHocT. IIpaseaeM npumep Takoll ocneROBATEAb-
HocTH. CoCTaBHM NOCIEAOBATENLHOCTD ASCATHIHEIX Apobeli:

0,9; 0,99; 0,999;....

3aech KaXKAbIH WieH NOJYYaeTcs B3 NPSAbIAYINETO NPHAHCHIBAHHEM HO-
BOr0 AeCATHYHOIO 3HaKa 9. °

JlerKo 3aMeTHTD, YTO YAEHB 3T0H NOCTEAOBATEILHOCTH HEOTPARAYCH-
HO TpHOIKAIOTCH K eHHHIE.

Huenno, mepsoit wieH ornmdaercs OT eRMHHNBI HA 11—0, pTopolt Ha

1 1
W,Tpemﬁuam H, eClii JAOCTATOMHO NPOJWDKHTH 3TV IOCHEN0-
BaTENLHOCTL, TO MOMHO HallTh B Hell 4neH, HAYRHAA C KOTODOTO BCe
nocHenyoinye wienbl GYAyT OTAMYATBCA OT EMHHUEI H3 CKOMb YTOX-
HO MANYI), 3apaHee YRAZAHHYIO BeMHuAHy. ClemoBaTebHO, MBI MOMKEM
CEA3aTH, T10 B3ATAs HAMHW DECKOHEYHAS YHCAOBAA MOCIEIOBATENEHOCTE
UMeeT NpenenoM edgruUy. Jpyrad apaMepoM IHCIOBON HOCICTOBATE H-
HOCTH, MMeweli npemesn, CIyXKHT NOCACIOBATENBHOCTE MPAGIIIKERHBIX
3HavYeHull AJMHL OTPE3KA, HECOM3MEPHMOrO ¢ eAMHHIIEH ,zlmnnm (§ 150),

BBMBCIIEHHBX ¢ HCAOCTATKOM, CHAYAJA € TOMHOCTBI) OO0 E, 3aTeEM = KO

1 1

m,aa'reu-—,uo ]T.O—ﬁ HTI

IIpenemoM »Toff NOCHCAOBATENLHOCTH CAYIKHT CeCKOREYBAA ASCATHY-
HafA Apobb, NPEACTABAAIOINAS TOUHYI0 Mepy AIMHBI AQAHHOTO OTPE3KA.
B camoMm jene, BeIMYHHA OecKOHedHOA ZecarduHON Apobm 3axaiouena
MEXKAY ABYMSA ec NPHONHKeHHbIMH 3HAYCHHAMH, BREUHCIACHHBIMH C OHM-
HAKOBO[t TOYHOCTBIO — OFHO ¢ HEROCTATKOM, JAPYToe ¢ H3GhITKOM,

Kak 66110 NOKAZAHO BHIIE, 3TA PAIHOCTE HEOrPAHHYEHHO YOBMBALT IO
Mepe TOBLIMICHHSA CTeNeHM TOYHOCTH mpHiynyukenHblx 3pagsennlt. Cremo-
BRTEbLHO, JOKHA HeOrPaHNYeHHo yORIBATE B PA3HOCTH MEXAy CaMof
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GeckosiedHOA pecaTH4EOH APODLIO ¥ ee NpROIHKeHsLIMN 3HAYCHREMN 1O
Mepe NMOBBUNEHHA CTENEHH TOMHOCTH STHX 3HadeHmd. 3Haunt, GeckoHeu-
HAA JECATHYHAA JpoOh CIyIKHT NPEAenOM MOCISAOBATENLHOCTH BCEX ee
RpROMHKCHHBIX 3HAYEHHI, BI3ATHIX ¢ HEJOCTATKOM (M BCex npubamKen-
HEIX 3HaYeHHH, BIATHIX ¢ H3GHITKOM).

Jierxo 3amMeTHTD, 910 He BCAKAA GECKOHEYHAS TNOCHEIOBATENHHOCTD
HMEeT Npenes; HApHMep, HATYPANbLHLI PAA YHeeT:

1,2 34,5,...,

OYEBHIHO, HUKAKODO IpeAe/a HE MMOET, TAK K2K €r0 YIeHbH HeorpanmeH-
HO BO3PACTAIOT M HH K KAKOMY YHCIY He MpEiMDKATC.

228. Teopeua. Beaxan OecnOHENMBR “UCAOSAR NOCAETO-
GAMEADROCINIG MONCET UMEMS MOALKO 0dun npedea.

B cnpaseanuBocT 3TOH TEOPEME AerKO YOSANTHCA AOKASATENSCTEOM
oT npoTusHOTrO. B caMoM feire, MpeAnonmKUM, ITO JaHA NOCNENOBATEE-

HOCTE
Gly, 835 B35 o0y Qnyovay

KOTOopas MMeeT ABa pa3AMGEB X npeneas A u B. B takom cayuae,
B Ay TOrQ, 910 A ecThb mpenen SAHHOH NOCHEAVBATEABHOCTH, abCo-
MOTHAR BEJMIHHA PASHOCTH Gn — A AONNKHA HEOrpPaKHYEHHO YOBLIBATH
¢ pospacTanueM n. B cmny Toro, wro B ects Toxe npesenx naaHofi
IOCNeA0BATENLHOCTH, a0COMOTHAS BE/MYNHA PAZHOCTH 4 — n — B Taioke
AOIKHA HEOTPAEHYERHO YOLBATE ¢ BO3PACTAHHEM N.

Ho B TaKoM ciyuae aGCOMOTHAS BEAHYHHS PA3HOCTH

(an — 4) — (aa — B)

AOIDKHA TaKKe HIIH HeOrpaliIeHHo yOLBaTh, win 6uris papnoit Hymo. Ho
ITa MOCHEHHAA PA3HOCTE PABHA PA3HOCTH uHcen B — A u, cnefoparennno,
€CTh HEKOTODOe BNOJEE ONpengeHHOe, OTAHYHOS OT HYNE YUCHO. ITo
YHCIO He 38BUCHMT OT HOMEDPA 1 ¥ OPH BOIPACTAHRHE T BOBCEe HE H3Me-
naerca. Taxknm o6pasomM, NpenonoXKeHNe, YTO CYMECTBYIOT APA MPeaeNna
YHCNOBOH TOCNEAOBATENBHOCTH, IPABEN0 HAC K TIPOTHBOPEYHIO,

229. Yipenen sospacraomedl Gecxomegnost gncnomo#ft mocie-
BoBarenpaocTH. PaccMOTPHM TAKYIO NOCNEHOBATENBHOCTE G1, G2, G,
«--Ogn; ..., B KOTOPOl KWL Cneayonmit wien Gomime npeasymero,
T.€. Gp4] > Gy, H B TO 3K BpeMA BCe WICHH [OCEN0BATeNLROCTE MEHBLIE
HEKOTOPOro onpeefeHHoro Yucna M, 1. e. aus aoforo HoMepa na, < M.

B smom caynae nocsedosamesdvnocmsd usmeem onpedesentindl npedea
(reopema, Be#tepinrpacca).
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280, Hoxkazarenwscrso. Iycrs Jana GecKoHeYHAA YHCMOBAT TIOCITE-
JIOBATETHEHOCTE
a1, 82, B3y 8ny 14y (1)

B XoTOpol Maspill wnen Gojpme ApenpAYIErO BIM PaBeH €My (Gni1 2 Gn),
gpadeM Cpeid WIEHOB NOCAEAOBATENLHOCTH HET THCHA, DOALINEre JAHBODO
uiena M, sanpasep, mer wmcna, 6oasmero, wem 10. BozesMeM ustcno 9 u cmo-
TPHM, HeT JIA Cpems WIeROB mocnesoparensnoctr (1) uwucen, Bonbime, wem
9. HomycruM, 91¢ TakAX Her. BossMem wmeno 8 m cmorpmm, mMeryTes Jd
B nocaenoparenbaocTe (1) moma Sombwe, yem 8. Jonycrsm, 9o TREME eCTh.
Torza zanmcwBaeM umcao 8, 3aTeM fAe UM NPOMexyTok or 8 ao 9 ma 10
Jacrefl H HCIETHPACM NOCHEIOBATENLHO Hucha: 8,1; 8,2; 8,3; .. ., T.e. cMoTpHM,
HMEIOTCS JIN CPeOH WIEHOB mocnegomaresbhocTu (1) umcaa, Gombmme, gem
8,1. Ecm ecTh, TO CTABHM TOT e BONPOC zas wmacna 8,2 u 1.4, Honyeraw,
410 B nocasaorarenprocTy (1) ecrs mena, Goarsmue, wem 8,6, HO meT wucen,
Gompmnx, wem 8,7. Toraa Aesxaem BTOpyw 3ammcs: mrmem umcno 8,5, 3aTeM
pazfnpaem npomexyrox or 8,6 no 8,7 ma 10 uacTell B HCMBTHBAGM TaKUM
e ofpazoM nocnemopaTesmHO wucna: 8,61; 8,62; 8,63; ... Jomycram, uro
B nocnenosarexspocty (1) ecTs umcaa, Gomemme, wem 8,64, HO Her umcen,
Goaburnx, wem 8,65. Torna menaem Tpersw sammcs 8,64 B HOCTYNaeM TakuM
xe ofpasom ana mpomexyra or 8,64 no 8,65. IMpomomkas 3ToT npomecc
HeCIPAHHYEHAO, ME! NpuMAeM k GecxoHeqHol AecaTarEofl apobm: 8,64 ..., T.e.
K HEeKOTCPOMY AeHCTBETEILHOMY ey, Hasosenm ero o u po3nMen ero npaGu-
JKeHHEIe 3HAMEHUA ¢ 7 JECHTHYHLIME JHAKAME ¢ HENOCTATKOM M € H30BITKOM.
Tlepnoe HA3OBEM (pn, BTOPOE — Or. IIpm 3TOM, KaK ussecrno (§ 150),

L

o’

H3 emocoba ofipasosanua ACHCTBETENLAONO THCHA & CJICAYET, YT0 CPERHA LICHOB

nocreaoparensrocry (1) HeT uncen, S4npumx o &, HO MMeoTCH YACHA, GoabnINe
a. IlycTh ap — OXHO M3 TAKEX MMCENT:

' +
au‘(a(a“ H Qgp— 0 =

an <oy <ah.

B cany sospacranus nocnemosaressEocTa (1) H OTCYrCTBEH B Heft wWieHOS,
GOMBIEX &, 3AKMOYAEM, ITO BCE CASHYINIEE WICHH IIOCACHOBATETHHOCTH
Qh+1, Oh42, ... TAKHE JBKIIOUECHBI MEEAY @ B (xp, T.0. ey m > k, 10
ap < am < oy, ’
Thxmneﬂcrmwmoe‘mcnoammaammouequanua;,m
aﬁcmmmaimmmapaanmaq.—ammepmomwcenq.na;.ﬂo
a’,’.—a..=l—0,cne.nona;re.lmuo,
1
Iam—-al<m-;. (2)

Taxmu o6pason, 418 moB0ro SEAYENNs N MOXKHO YKa3a1h TAKOE JRCIO k, 94ro
OpH m 2 k HMeeT Mecto HepapencTso (2). TAK KAk OPH HeOrPAHHYMEHHOM BO3-

pmnmﬁ-mmmyﬁm,mmpmcm@)m,
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49T0 AefCTEBMTEILHOS THCAO & CTh Openen nocrenopatenpiocta (1), Taknm
o6pasom, HECAOBAE NOCHEAOBATEILHOCTL (1) BMeer onpeneneHunill npenen.

231. Ilpegen nmepemennoli pesmaamunt. Ecnu Jana nocaepopa-
TEALHOCTS @1, G2, 83y .oy Ofy o0vy

TO - WIER ¢¢ @, MOXHO Ha3BaTh NepeMmeHHOH BemA4HHONA, YHCAOBOE
3HaYeHNe KOTOPO#l 3ABHCHT OT ee HOMEpPa N. JTHM BHPAKCHHEM <«[1e-
PeMEHHAS BeMYHHA» HACTO NOAL3YIOTCA A4 Yupolenus peun. Tak,
BMECTO BLIDAKEHHA +«JAHA GeckoHedHAd YMCAOBAY MOCHENOBATENLHOCTDL
ay, G2, 83, +.., Gn, ...» NPHRATO POBOPHTL 4AAHA NEPEMEHHAA BEJINYH-
HA 4y, TPHHAMAIIIAA NOCNEAOBATENLHO PAM 3HAYEHH &y, az, 43, ...»
Fciu nonp3oBaThea STHM CHOCoBOM BEIPAXKEHHS, TO MOXXHO TOBOPHTEL Me
0 npejene nocneaOBaTEebHOCTH, a O pefene nePeMeHHON PeIMIMALL,

B TakomM cayuae, npesioxenne, nokaszannoe B § 228, MOXKHO BHICKA3ATH
B opme: «Bearas nepeMeHBAA BEMYHHA MOKET CTPEMETHCR JIMILD K Of-
HOMY IPeReny». 310 NPeINKeRne YACcTO BHCKAIBIPAIOT TAK: 4eC]IH JaHb
Ape NepeMeHHble BeHIHHE &y H by, NPHYEM BCE IHAMEHHS TEPBOil PaBHB
COOTBETCTBYIONIMM 3HAYEHHUAM BTOPOR: @) = by a3 = ba, @y = by,..., TO
npesen nepeofl BeIHYRHBL, KOHEMHO, €CIIH OH CYIIECTBYET, paBeH NMpegeny
BTOpOils, HAH KOPOYeE: «CC/H ABE NepeMEHARE BATHYNHE PABHBL, TO PABHE!
H MX npeneasi».

Ipennoxenne (§ 229) o npesene BospacTalomel uHCIOBOR mHoCie-
JOBATENLHOCTH MOXKHO BBICKASATD TOK: ECAt REPEMEHHAR GEAUNUNG G
6O3PACINAEM € GOPACTIANUEM HOMEPE T U 6 WO NCE GPEMA OCMACTCR
MENDLUIC HEROMOPO20 NOCTROAHHOZO YUCAG, O INA NEPEMEHHAR GEAUNUNA
umeem npedea.

JlamaMa oKpyxHOCTH

Ilonatne o npegene nacT BOSMOKHOCTL TOTHO OMPEAENHTDH, YTO MBI
noApasyMeBaeM NOj ATHHOH OKpyxHocru. IlpeasapuTensHo JORaKeM
CNEeNyIOmHAe eMMEL, ,

232. JNemma 1. Bunyxaas romawas (ABCD, puc. 231) menn-
tue gcaxold dpyzod aomanotl (AEFGD), obsemarued nepeyro.

Bripaxenua «o6peMmoman JoManans,
<obmeMnemMan TOMAHAA> MMEIOT C/EAyI0-
thuil CMEICH.

IIycTs aBe nomanbe (KaKk Te, KOTOpBIe
B300pAKEHEr ¥ HAC HA DHCYHKE) MMEWT
ORHA H Te e koHuut A w D u pacnono-
JeHEl TAKHM 06pasoM, 9To OfHa JIOMaHaa
(ABCD) Bca nexxar BHYTpH MBOTOYIOMNb-
Pnc. 251 HHKA, OGpPa30BaHHOrO Apyrofi nomawolt

H oTpe3xoM AD, coenunsionaM KouOn A
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# D; Toraa sHemMEAA JOMAHAS HA3LBAETCHA OOHEMIMIONIEH, & BHYTDEHHAS
JoMaHas — obnemaeMof,

IIpeacrout poxasars, w10 obvemneman gomanas ABCD (ecnin oma
BRIIYKRaf) Kopode seaxoll obbemmomeit surnn AEFGD (sce pasno —
BHIRYKAOH mwim HepMnyKAofl), T.e. 410

AB+BC+CD < AE+ EF + FG+GD.

HpomomxknuM cTOpOHE! BHATYKAOE JIOMAHOK TAK, KAK YKA3AHO HA PHCYHKE,
Toraa, opHEsSE BO BHUM3HHE, YTO OTPE30K MPAMON MeHbIe BCAKOH No-
Manoii, coegmrHAONet KOHILL OTPE3Ka, MBI MOKEM HANHCATH CIGAYIOLIHE
HEPABEHCTRA! .

AB + BH < AE + EH;
BC+CK <BH+HF+ FG +GK;
CD<CK+KD.

CnoxeM JOWAEHHO BCE HTH HEpPaBeHCTBA m 3aTeM or ofenx yacred
TIONTYYERHOT0 HEPABEHCTBA OTHHMEM
penoMoraTeNsuele orpeskd BH 1 CK;;
gamee, 3amenup cymmy EH + HF or-
peskoM EF u cymuy GK + KD on-
pesxom (D, nony4nn 0 RepasescTRO,

KOTOPOe TPpeboBANOCH AOKA3ATE. A o it

3amevanue Ecam 681 0bbem- Puc. 232
AeMas JJEHHA He Onina BHIyKAok
(pre. 232), To H3NOXKEHHOR JOKABATENBCTBO HENE3A GRUIO Gbl IPUMEHHTS.
B sroM ciyvae oGbemnemasn JIOMAHAS MOXKET OKA3aTHCH B Gonbme ofbeM-
momek.

233. Jlemua 2. Hepumemp sunyriaozs sHOZOYZ0ALNUKG
(ABCD) menvwe nepusemps 6Caxozo dpyeozo MHOZOY2045HUKG
(MNPQRIL), obsemarowezo nepend (puc. 233).

Tpefiyerca A0XH3aTH, ITO

AB+BC+CD+DA<LM+MN+NP+PQ+QR+RL.

IIponomxue B ofonx HAanNpaBNeHHAX OAHY KaKyw-HEOymn cropony AD
BLITYKAOIO MHOTOYIOALHHKA, NMPHUMEHWM K JOManbiM nupisy ABCD
H ATMNPQRSD, coempunmomuay To4Kr A ¥ D, neMMy npeasiymero
naparpacha; Nony4HM HEepABEHCTBO:

AB+BC+CD < AT+TM + MN+ NP+ PQ+ QR+ RS+ 8D.
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Pnc. 238

C mpyro#t cTopoHBL, Tak Kax orpesok ST memnme nomauwot SLT, To
MOXEM HAHCATD:

TA+AD+ DS <TL+ LS.

Cnoxuu nouneHHO 9TH ABA HEPABEHCTBA M QTHHEMEM OT o0emx vacTeft
Bcomorarenbhele orpesxkit AT u DS; panee, zamenune cymmy I'L +
TM orpeskom LM u cymmy LS + RS orpeskom LR, nomyaum T0, 9O
TpeBoBANOCH JCKASATD,

234. Onpesenenre ANMHLI OKPYXKHOCTH. DBrnnmeM B namnymo
OKpyKBOCTD {pHC. 234) NpPaBUABRELI MAOTOYTONbHYUK, HATIPHME)D MHECTH-
YTOIBHHK, 0 Ha kaxol-Ru0yap npamolt M N (puc. 235) oTioskuM oTpesox

M} :II N
0 K B A

Puc. 235

OP,, pasHBIjl NEpUMETPY STOTO INECTAYTOILANRKS (Ha HAMEM PHCYHKE 10T
nepuMerp n306padked N0 HEAOCTATKY CBOGOXBEOrO MeCTA B ¥MEHHIIEHHOM
BHAE). YIROHM Tenepb 9HCIO CTOPOH BIHCAHHOTO MMECTHYTOIBHHKA, T. €.
BMECTO IICCTHYTONBHAKA BO3bMEM NPABHILHEIN BNHCAHHBIE 12-yronLEuK,
Halinem Takzke ero mepuMerp u OTNOXKNHM €ro Ha Tok xe npaMolt MN or
TOH >xe TOYKH U; mycTh TOrAa NOIy4HTCA orpe3ok 0P, KOTOPH noKeH
6bITE Gonbine O P, TaK KaK BMECTO KAXK/I0H CTOPOHME! HIECTHYCABHAKA MbI
Teneph Gepem moMaHylo (H3 ABYX CTOPOH 12-yTONBLHWKA), KOTOPAA JIAH-
Hee NPAMOR. YIBOHM CHOBA YACIO CTOPOH BIMCAHHOIO 12-yrombHuKa, T. €.
BO3bMEM TENEpb OPABAARHELH 24-YTOJIBHHK (Ha PHCYRKE OH HE YKA3aH),
HaiineM ero nepHMerp W OTNOKHUM ero BHa MN or tofi xe Toukn O] ME
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nomyyum TorAa orpe3ok OF;, kotopuii 6yaer Gonpime OF; no roff xe
oprunae, no kaxofi OF; coneme OF,.

Boobpasum, 410 Takoli mpouecc yABOEHUS M OTKAASSIBAHHSA NEPHEMET-
pOB IpPOANIKASTCA BCe Janee H Aaijee. Torga Mel Nomy4uM Heorpaxy-
YeHHYI0 DOCACSHOBATEALHOCTL nepumerpan OF,, OB, OR;,..., xaro-
past ABNAETCA BO3PACTOMElH MOCAEA0BATENHLHOCTRO. OOHAKO BO3PACTa-
HHE 3TC He MOXET OLITh HEOTPAHWYEHHBIM, TaK KAK NEPHMETP BCAKOTO
BIOHMCAHHOTO MHOTOYIOMBHEKZ (BBITYKJIOIO), Kaxoso 6B Hp Gnuio waciao
erc CTOPOH, BCErAa OCTASTCA MeHbie NepuMerpa mobore onmucaHnoro
MHOTOYTONBHHUKA (KaK ero ofbemimomero). Berencrsue sToro nomyseHnan
NOCAeNOBATEABHOCTh OEPAMETPOR NPABWILHLIX BIIHCAHHEX MHOTOYI'ONb-
HHUKOB MMeeT oupenenensedi mpeaen (§ 229). Dror upefen u TPUHAMAIOT
3a ANHHY OKPY>XHOCTH. Takum oO6pasoM, Mbl NPUHAMAEM CIEAYIOmEe
oNpeneneHHE: 36 dAUNY OKPYICHOCIRY RPUNUMEETRER MOM Npedes,
X XOMOpomy cmpemumes (npubauocaemes) nepemennsill nepusiemp npa-
BUADHOZO MHOZOYZOALHURS, SNUCGHNNGZ0 8 STY OXPYNCHOCTRL, K020Q YUCAO

CMOPOR €20 HEOZPAHUAENHO YOsaueaemes.

3ameyanne MoxAo J0Ka3aTh (MH ONYCKAEM STO ACKAZATENLCTE0), YTO
P& 3TOT Be JABHCHT 0T TOTO, € KAKOTO MHOMOYTOIBHHES MbI HAUAHACM VIR0~
Hue. Banee Toro, MOXKHO OKA3ATH, TTO €C/M JAMKE BIINCAHKEE MHOTOYTOIBHUKY
m #e GyayT NpaBLILHEE, BCE e (MEPUMETPH HX CTPEMSTCE K TOMY XK€ CAMOMY
npeaeny, XaK A OePAMETPH NPABMIBHGLX MHOTOYIOVIBHAKOB, Ak Obt TONBKO
CTOPOHEL HX HEOPPAHAYEHH(0 YMEHbUTAACH (M, CNeA0BATE/bHO, HCO CTOPOR HX
HECTPAHHYEHAC YBEMHIABAN0CH ) YTEM JIA YABOSHHA, KAk MEl 3TO MPenoIaTaIn
ANA NPABRALHKEY MHOTOYTOEHIKOB, HITH 110 KAKOMY-HEOY,Ib HROMY 3aKoRY (Ml
ONYCKAEM 3TO A0KARaTENLCTRO).

Taxnm obpazoM, 419 KRR OKPYIKHOCTH CYMECTBYET CBOR eqMHCTEeRHEIT
TpEAE, K KOTOPOMY CTPEMATCS NePHMETP BNMCAHHOTO BHIYKJI0N0 MAOIOYTOIh-
HHKA, KO[R8 CTOPOHM €r0 HeOrPAHMYCHHO YMEHLIIATCS;, Npejell YTOT H NpH-
HMMAETCH 33 JJIMHY QKPYHHOCTH.

C D
D E
/\ f\
A B A4 B

Puc. 236 Puc. 237

PapupiM of6pazom 3a JnuHy Kakoh-HMBymn BZyrH okpy:KHocra AB
(puc. 236) mpauMMaeTca mpenen, X KOTOPOMY CTPEMHTCA MepeMenHbiit
mepUMETp NOMAHON MWHHH, Bnucanno#t B 3Ty Ayry H Ameomet ¢ Befi
OfIHH M Te¢ Xe KOHIH, KOIZ3 4MCIO CTOPOH JOMAHRON HEOrPAHHYEHHO
YARAKBACTCA.
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235. Honymenua. Jns ApPOCTOTH H3NGIKEHHS MBI NpUMeM Ge3
JAOKABATENHCTES CEAYIOUIHE, MOYMTH OTeBHAHRIE, MPEITOMeHHA:

Jdnuna xyrm okpy>xuocTH: 1) fosswie emseusatotiedl ee Topow, HO
2) MENLUIE NEPUMEMPS GCAXOT AOMEROT ABKUY, ONUCTHNOG 0X0A0 IMot
dyzu u umeroueis ¢ nell odwu u me orce xonus (puc. 237).

236. [HJoxasaTenscTso ITHX npenkoxenmi.

1) Mycre ACB (puc. 236) — ayra okpyxuocrs m AB — crarmsaomasn ee
xopaa; Tpeliyerca moka3ars, 20 Ayra Sompme aroil xopant.

pesmaonoknm, 4To B AYTY MH BOKCHEASM NPABMABHEIC JOMAHKC TAKHM
obpasoM: meppas JoMaHas Iycrs Gymer cocrasnena 3 Apyx xopa AC u CB;
BTOPYIO IOMAHYIO [IOXYTHM Dy TeM YABOCHNA YHC/IA CTOPOH Neppoft JoManoll; 3To
Gyner tomanas ADCEB, cocroawad u3 YeThIpex XOPH; TPETHIO JOMAHYIO IOUTy=
UMM YOBOCHMEM “HCA2 CTOPOH BTOPOil oManoli; 0HA GyneT COCTOATD M3 BOCHMH
xopa. BoolipasiM, 10 3TOT OpPOnecC yABOSHHA MPONOMKASTCA HOOrPAHHYSHHO,
Toraa ¢ XARARM YNBOCHHEM HEPHMET] JOMAHOM GYIeT BCe BU3PACTATE; HANpH-
Mep: '

AD+DC+CE+EB > AC4+CB,

AD+DC>AC m CE+EB>(CB.

Benencrnae »70ro nNpesisn, K KOTOPOMY CTPEMETCH DTOT IEDHEMETP, MOMKEH

6ure Gombime nepamerpa mepeolt stomamoil, T.e. Gomeite cymust AC + CR,

H, 3HAUMT, Aojuken OhTe 1 nogasHo Gommme xopuwt AB. Ho mpepmen sror
BpunpMaeTcs 3a gy Ayra ACB, suaunr, s1a ayra Gomsime xopast AB.

2} TlycTs OkoNio AYTH ONMCAHA KAKAS-

C unGyae goMaHAR JMAAS (OPABWILHAS MK

HeNPABMMLHAS — BCe paBuo) (puc. 237). Ecan

m n HOHUB JOMAHON CORPIRNAIOT ¢ KOHLAME AY-

TH, TO 3TY AYTY MOXHO PACCMATPMBATEL KAK

CYMMY HECKOJNBKAX AYF, H3 KOTOPHX KAKAas

ofberMaercs noManoft, coCTOAMER TOIBKO M3

ABYX OTpe3KoB npamoit. Iycrs omua w3 Taxux

A 4acreit Gyzer ayra AP (pmc. 238). Moramen,

YTO JNAHA 3TOR gyra Menbme cyMun AC +

CB, x0TOpYI0 MB B8 KpPaTKOCTH 0603HANHM

oproft Gyksol S. Jing noxa3aTEeNLCTES BO3L-

MEM BCIOMOTATeNBHYIO JOMaRys Amnl, KOTOPAS NORYNHTCH, SO MK CpeXken

yron ¢ xaxum-AnGyZs OTPESKOM OPAMOfA mn, He NepeceKAWMHUMCES

¢ Ayroift AB (4To BCETOA BOIMONKHO, OCITH JOMABAH ONICAHA, T.€. COCTAB-

AeRa u3 xaca‘remm) O6oanauam mmmy 3Toft BcnOMOraTenLHON IOMAmOR

AmnB Gyksolt 81, Tax xagk mn <mC +Cn, 0 5 < 5.

Hoxaxem Tenepb, 4T0 npefen, K KOTOPOMY CTDEMHTCH NepeMeHHErd me-

puMeTp mparpnencl soManofi, BnucanHofl B ayry A, npu HeorpaHHYeHHOM

YABOEHNN IHCAS CTOPOH JHOMAHONH He MOXeT OuiTh Gomsmwe S1. ObozEaymiM sToT

Puec. 238
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npeaen Gyksolt L u aonycrem, uro L > §). Tak xax nepemenundi nepuerp
RpHGRIAXRETCE K CBOEMY mpeaeny KAK yroAHo GAM3KO, TO PasHOCTD
Mexay L r aTHM nepHMETpOM MOMET CHENATHCH Mesblre passocTa L — $);
TOIOR, 3HAYAT, MEPHMETP BIECARHON JoMaROW caenaercs Gomsme S). Ho 1o
HEROIMCKHO, TAK KAK BCAKAS BHIYKIAR JOMAHAY JMHWA, BIOHCAHHAL B AYyry
AB, ecth 06 beMaeMas DO oTHOMEHRK k obbeMIOMER JoManolt AmnB
H noToMy ona Memmme S1. Cnef0BATELHO, HEAB3S JOMYCTATH, yTo L > §. Ho
rorya L omxno Gurs war menswe Sy, v B Xpafinem coyyae passo 5. Ho
T3K Kak 5) < §, Tounmnnn,mpmucnyqae.mmmoﬁurb L < 8, uro

M Tpeliyerca AOKA3aTh.

237. Haxoxpenve JAMHL OKPYXKHOCTH. JLus 5Toft HeMn MOXKHO
nos30BaTHCA GOPMYRZOR ¥y BBOEH KA, KOTOPYIO Ml BLSBOAR padb-
we (§ 224), = e. dopmynoit:

2 3 aﬁ
Ay, = 2R2 — 2Ry fr2 — T
Ecnn pagnyc R npamem 3a 1, 1o Gopuyna sra npumer Goaee npocrott

BHJ:
/ 2
a3, =2~2 r’—%‘-‘-.

O6o3na4as, 0 NPHHATOMY, T€PE3 G, CTOPOHY MPABMJILHONO BRACAH-
HOT'0 MHOTOYTONMBHRESD, HMEIIEro i CTOPOH, OyaeM umeTn: ga¢ = R = 1.
TIpumenan $bopmyay yABOSHHA, HAXOIEM:

al,=2- 21}1—— 2 - v3;
02d? =2 - 2\/1—1‘3, a2, =2— 2‘/1—% T4

Honoxum, 4TO Ml NPEKPATHIHN yABOCHHe Ha 96-yronsuuke. UTobs no-
NYYATH €r0 NePHMETP, HA0 CTOPOHY YMHOKHTL Ha 96. DroT nepumerp
MOXXHO NPHHATSH 338 MpHOIMIKeHROE 3HAuEHHE AMAK OKpYxHOCTH. O60-
SHAYHE €0 Yepe3s Pog M BHINOTHEE BHMHC/ICHNA, HaloeM: .

Pos = 6,2820638. ...
Hpu pagayce, passoM R, noayams:
Pos = R-6,2820638..., wunu pee = 2R-3,1410319....
Ob6oanavan a/mEy oxpy#HOCTH Gykeolt C, Myl HONy4EM A3 Hee TPUOIH-

eHHyI0 popMysy:
C =2R-3,1410319.. ..

Ecan 6p1 M npexpaTuny npouecc ymerm:ﬂ na 192-yronsenke, To noay-
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9nTH OBl A JAHHK OKPYKHOCTH Goflee TO4YHOe 3HaMeHHe, HMeHHO!

C =2R-3,14145247....

ITponomxas npouecc YABCGHANA, MOKHC DOIYIATE LI SAUHE OKPYKHO-
crn Bee Gonee n Gonee TOYHBIE 3HAYCHUA.

238. OTHowenMe NMHHEB OKPYXKHOCTH K JaaMeTpy. Paccma-
TphBaf OPOLECC HAXOMACHHA AJMHBL OKPYXXHOCTH, MOXHO 33aMeTHTD,
YTQ YHCIO, H3 KOTOPOE HYXKHO YMHOXKMTH AHaMeTp, YTo0bl HONYYHTH
AMUHY OKDYXKHOCTH, HE 3aBHCHT OT BeAMYHHHI CAMOIO JHAMETPS, TaK
YTO eClH ME{ HAOUM, YTO0 AJHHA KakOH-Hubynp OKDPYKHOCTH paBHA ee
AHaMeTpPy, YMROKEHHOMY Ha HEKOTOPOE YHCIO, TO H AIMHA BCIKOH APYyroi
OKPYHOCTH OyZeT DABHA €e AHAMETDY, YMHOMKEEHOMY HA TO K€ CAMOe
QUCTIO.

B camom pene, Bo3bMeM npe OKPYKHOCTH: OnHY Dampyca R, Apyrywo
pamuyca r. Ly nepeodt okpyKHOCTH 0G03HAINM Yepe3 C, AMHY BTO-
poft — yepe3 ¢. BnueM B KoKy U3 HAX NPABAABHENT MHOTOYTORLHHK
C OJHAM W TeM ke IHCIIOM CTOPOE M 6yAeM yABAMBAThH YHCIO CTOPOH
KANCIOrO H3 3THX MHOTOYTOJBHAKOB.

OGosnauum wepe3s P, nepeMeHHEl NePHMETP NPABUALHONG MHOIO-
YTONIBHHUKA, BHHCARHOTO B NEPBYI) OKPYXKHOCTE, H UepPe3 Py, NepeMeHubIi
MEPHMETDP MPAEHALHOTO MHOTOYIOJALHEKA ¢ TEM K€ YHCIOM CTODOH, BRH-
C3HHOTO BO BTOPYIO OKPYXKHOCTD.

.B cany TeopeM, Boka3aHHLX B § 218, MBI MOXeM HAIHCATD:

Po _pn Prn _Pn

E-r ™" R 2
[lepemennsiit nepumerp P, umeer npeaenou mmany C' nepnoft oxpyx-
HocTu. Ilepemennnii mepuMeTp P, HMEET NPEACIOM IJTHHY E‘ B'ropoﬁ
OKPYKHOCTH. Anomuynapaaeuc-ma-é-ﬁ—g—%,mmm 38 = 2r
(§§ 228 m 231). Taxum o6pa3oM, MBI MOJKEM CKa3aTh, 4TO OTHOMme-

HUe OANAHHEL OKPYXRHOCTH K €€ JHAMETDPY eCTh YHC-
JO NOCTOAHHGE QN4 BCeX OKPYXHOCTeH,

ST0 DOCTOZHHOE IUCAO NPHHATO 0603HAUATE rpeveckof Gyksoft m*).

Mu mozenm, Taxum o0pazonM, and AnmHAN C OKPYKHOCTH HANMMCATH
TaKyio JpopMyy:

C=2R-# wm C=2xR.

JoxrasaHo, ITO YHCIO T ABAACTCA SMCHOM HPPALMOHANLHEIM, H, 3HAMHT,
OHO He MOKeT OHTE BHPAKEHO TOYRO HHKAKHM PAINOHAABHBIM “IHCIOM,
Ho ero npubmukeHHbe 3HAYEHHA MOXKHO HAXOINTL DALTHYHBIMM CIO-

*) OGozmaqente 9TO EBEACHO, Mo Beelt peposTHoctn, 5 XVIIB. Byxsa 7 (NH) ecrn
HaYAALHAR GYKB3 rPETECKOr0 CI0BA TepiYeia (OXPYRROCTE).



IV.2. BAMUCHAEHUE OJIMHE OKPYXXHOCTH U EE YACTEIY 189

cobauu ¢ rakoll yrogHo Tousocrsio, [lpunap nepumerp smacanroro 96-
YrOIBHEKA 33 NPpHOMHKEHHYIO BAHHY OKPYMKHOCTH, MBI NOMYYHM OIS ©
npubnuxkeHHOe 3HaYenue 3,14 ¢ HemoCcTATKOM H € TOUHOCTLIO A0 0,01. STa
TOYHOCTD JJIR IPaKTHYSCKHX Henell HOYTH Beerga AocTaTouna. B cnyvasx
0coBEHRON TOYHOCTH MOMKHO XOBOJIBCTBOBATHCA TAKHM NpPHOIHKEHREIM
3HageHneM (¢ m3BLITKOM): 7 = 3,1416,

Y4enbie, NOMEIYACH YCOBEPINEHCTBOBAHHEIMU CHOCO0AMH, BRIYMCIIMIM
A € TOYHOCTBIO, JAJICKO HPeBOCxomaeft BeaKue npakruieckue Tpebopa-
Hus (Tax, aarmmicknii maremarak lllesxc B 1873 r. mamex 707 zecaruy-
HbIX 3HAKOB YHCHA 7°).

Ilonesno 3aMeTHTL, uro eme B 111 B. J0 H. 3. AHAMEHBTEIA CHPAKY3CKH
reoMeTp ApXemes Halllel A5 7 OYEHb NPOCTOE HHENO 247, T.e. 317, Do
YHCHO HECKOJILKO (ouice 7 B Ppas3HHTCA OT Hero Memee deM Ha 2 THICAIHLIX.

IIpu petnenn reoMeTpEIecKHX 33734 JACTO BCTPEHALTCS YUCHO, ObpaT-
HOE JHCNY T, T. €. pasHoe Apobu Y. [Tonesno sanmommuTs HeckoMbKO MuPP
STOrO WHCHA:

;{- =0,3183008....

239. [Tauma ayra, cogeprcaine’k n rpanycos. JsHa OKpyxKHO-
cTH ecTh 27 R, 3nawur, pymaa qyru B 1° pasHa, %E—g = :—36; CHENORATEND-
HO, JJTMRA 8 AYTH, COOEpxammesi 1n°, BHpPA3HTCA Tak:

o= Thn
180

Ecnn gyra puipaskeHa B Manyrax (n'} wnu B cexyngax (n”), ro gmmua ee
ONpeNeNAeTcst COOTBETCTBEHHO (hOopMyIaMu:

5= xhn _=Rn
~ 18060 %= 180-60-60’

Iie n — IHCAO MHHYT MIH CeKyH].

*) Ana sanomupaEms ZOBONLHO SAHHEOTO Pafia Wudp, BHPAKARMEX SHCIO X,
NOKHO DOMEIORATHCA CeAyIomPM (HPARNY3CKEM ASYCTRHIREM:

Que j'aime 4 fajre apprendre
Un nombre utile aux hommes!

RAH CRERYIGIGHM DYCCREM (IDHAYMAHHEM DOXOBRLIM TpenoaasBaTeneM cpenaed mxo-
e [Menpokon):

K70 4 myTa H CKOPO noxenaeT [}

Mg yasars wHeno yx (b} 3 Ha e T (B)!
Ecnumumnsmmﬁyxs,mmmmmnmoummmq;pn

(namncanmux mo crapofi opdorpadanr), TO DOMyUEM IR ¥ DPHOTMXEHROE HHCNO
{c usbrrrron), 3,141596538, nepuoe no OAROH NONOBHHE AeCATROWARHONHOIH,
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240. 3 axaua. Busucsumo ¢ mounocmuo do 1 mm paduye maxot
u, dyza xomopod, codepocausaz 81° 21'36”, paena 0,452 u.
Q6parus 81" 21'36" B cexymapl, DOMYIKM YHUCIO 292896
H3 ypasnenna . 262806
0,452 = I 2928%
_— 180-60-60
HaXOAMM: _0452-180-60-60 1 _
R=——p = = =0318(s).
241. 3ajaaqa. Onpedesums wucao spadycos dyzu, dauna xomopotl
pasta paduycy.
3aueuns B hopMyae, onpefensomell JAMAY AYTH B 1n° , BEAHUMHY 8
Ha R, nonywum ypasuenue:
whRn mn

R—l—so" HIH ]..=E;O"

OTKYAR

n’ = LU 180° - % = 180° - 0,3183008 = 57°,295764 = 57°17'44",8

3amernm, 4TO Xyidy paB Ha  PARHYLY/ HASLBACTCS (a8 & H O M.
YIHOPAXHEHRA. .- . R

1. JIoxa3aTs, MTO B ABYX KPYraX OTHONIEHHE UERTPANBHEIX YITIOB, COOTEET-
CTRYOINUX QYraM, AMEIOMMM OJHHAKOBYIO H/IMHY, PABHO OOPATHOMY OTHOMe-
HHIO PAIHYCOB.

2. Ha oxpyXHOCTH B3STA TOUKA A ¥ uepe3 mee DPOBGREHE: uamMerp AD,
CTOPOHA MPABMALHONG BIHCANHONO mecrHyromsEuEa AC n KacatemsHaz MN.
H3 menrpa O onymesa ua AC mepneHAHKYnAp H MPORODKEH A0 NEPECeveHHI
¢ racarenenolt B Touxe D. Or stolt Towkm oTIomeH N0 KacaTennHOE (depes
Touky A) orpesox DE, papmiii TpeM pammycam. Touxa E coemamema ¢ Kon-
noM guamerpa B. OHWmnm,mmnwpammcrb,mnpmnBE
BO3bMeM 33 AJIMHY MONYOKPYKHOCTH.

3. Ha nuamerpe JaEsOl MOIyOXPYHHOCTH NOCTPOCHH ABe DABHHE HOTY-
OKPYXHOCTH, # B TY MACTH [LTOCKOCTH, KOTOPAY 33EMOYMEHa MEXIY TPeMs IOmy-
OKPYMCHOCTAMHA, BIHcad xpyT. JJoxasars, ¥To ARAMETD ITOrO KpYyra OTHOCHTCH
K JHAMETPY DABHMNX DOMYOKPYXHOCTedH, Kok 2:3.

4. BermciuTh B rpanycax, MEHYTAX B CEKYHAAX AYTY, PABHYI0 CTOpPOHe
KBAJpPATa, BIHCAHHOIC B 5TY OKPYXHOCTD.

B. erbmyl“mm&mp&,npmup&mcmpw
HEM 6400 K, 5



Laapa V

M3MEPEHRE IUJIOMIAXEN

1. TUIOIOA Y MHOTOYTOJILHIKOB

242, IToaaTre O NMuomaAH. Kaxapit M3 HAC UMEET HEKOTOpOe
NpeacTaBleHue U3 TMOBCeHHeREON XU3HH O ILTOIAIN.

Mm: 3aftMenmcst YTOYHEHHEM TOHSATAS O TIOMANA (RCYDPH H YCTAHOB~
neEHeM CoocObOB ee H3IMEPSHHSA.

243. OcHOBHHE AOOYINeENS ¢ IVIOMRNAX. DBelnusHBs JacTh
TUIOCKOCTH, 38KMIONCHHON BHYTPH MHOTOYTOABHHKS HAH KakoH-HuGyxb
Bpyrolt AACCKOR 3aMKHYTOH (HHUryphl, HA3EIBALTCH IOMARBK SToH (Bry-
polL.
Mur crasem nepes cobolt 3aaaqy wafiTH U404 9TON BeNHIHHE! BHIPAKe-
HEE B BHAP HEKOTOPOTO SHCAA, T.€. 3ala4y BaliTH 9HCIO, M3Mepaiomee
IJIOINATE.

Tipr sTOoM Mu TpebGyeM, 49TOOH COOTHOINGHHE MEXKILY NIONLIANSMY
HTYD ¥ THCTAME, HX H3MePHAIOUHME, YAOBICTBOPAIO CRERYIOMIAN Y0~
BHAM:

1)} yncna, R3MepsICIINE NIOMANHA ABYX PABHEX (PHCYP, JOMDKHK OhrTh
PABHHI MeXXOy coboil;

Pnc. 239 Puc. 340



192 [a. V. '3MEPEHUE ILIOIUANENA

2) ecnmt jpannas ¢urypa pasbnra Ma Heckounko wactelt (M, N, P,
puc. 239), coCTRBAAIOMEX KAKAAA IAMKHYTYI $urypy, T0 HUIO, M3-
MepaKiIee INomaasr seelt GUrypbl, BOMKHO ORITH PABHO CyMMe YHCEN,
H3MEPHIOIEX IUIOMIAIM OTASALRBIX ee dactell.

3auexanne Oruocurensro nochempero TpeGosanua meobxomuno ¢ae-
JIATH CHAENYIOHICE BRIKHOe aMedanne, [Lroman M mMepaeM NNIOKUTEIbEL-
ME YBECIAME.

Ho cymua ABYX NONOKATEALHELIX YHCEN BCErda Govble KaxZoro U3 cia-
raembix. ITosTromy, uToOs MOKHO OGHAOC TPHAATH YCAoBHe 2-¢, HeolXOMIMO,
arolel 1 oACmRIN $Aryp oSAaNANH COOTBETCTBYIOINM ChONCTBOM. Iloacmmg
s10. [Tomo:kEM, 970, pasfinp HaMHY0 QETYDY HA HeCKONLEO wyacTell, Mux Gymen
DEPECTABIETE YTH HaCTH ¥ INTYSATS TAEKMM ofpasom HoBnie $urypu (mogobeo
TOMY, Kak BA prc. 240 nepemements wacta A u B). Copammsaerca: Henwssa sm
NyTeM ITHX MepeCTAHOBOK ROJXYINTE TAKYIO (DHTYPY, KOTODAS MOTAa ON menm-
KOM YMECTHTLCH BHYTPH HeppoHATAMbHON $urypn? Ecnm 66 310 oxazanoce
BOSMOKHEIM, TO NOMYHIHCE: OH ABe UTYpH, Jexamue OQHa BHYTPM Apyroil,
APUYEN YAICIA, HIMEPAIUAE HX IIOIHANH, B CEAY YCnoBud 2-10, Guim 61 pasabt
mexcy cobodl.

Taxnm obpazoM, MTHLD, HIMEPIMIee IWIONAXL Beell GHTYPEH, OKa3aIoch el
PABHHIM YHCIY, H3MepACIEMY IWIOMANL AU HeKoTOpoll 9acTn aToft durypw,
T.e. cyMma Obura GH pABHA OSHOMY W3 CHATAEMEIX, ITO HEBOSMOKNO AAA
ROEORUTENLENX qicell. CNefoBaTeNsHO, B ITOM CAYIAL YUIOBHE 2-€ He MOTAO
66t 6prre npEHATO. Boepsile 06paTHA BHUMAaRNE HA STOT BOOPOC ATAMLARCKHE
smaremarnk Jdenoner (1881). Hepo3MOXKHOCTS YEA3aHHON BHINE DePECTAROBKH
wacTell QETYPS! UPAHEMANACH BHAYANE KAK HEKOTODHHA NOCTYNAT, HO TOBIHER
ITA HEBOIMOKHOCTL ObUTa cTporo moxasana [Ilypos, Kunammowm, Dlaryaos-
cxken @ Naanbeprom. Dro ceofictso nnomazelk $uryp H ZesaeT BOIMOMCHEIM
NpUBATHE YCAOBHA 2-ro.

@®ArypH, uMeEOIINe paBHEIE NNOMAIY, OPHHATO HASKBATL PABHOBENH-
xamu. KoHewHo, pasHbie GUrypsl BCETIa B PABHOBEINKH, HO PABHOBEIH-
xme burypsl MOryT GbrTh HEPABHBIME (KAK 1€, KOTOpbie W300pAKeHH! HA
puc. 240).

244, ITonatue o6 msmepenun mromaam. [ns u3MepeHns wio-
mARH Jaraol (HUTYPEl ApexAe BCErO BLICHPAIOT eNEHMNY miacIAmM. 3a
TAKYIO ¢IUHELY GepyT niomwiams Ksa-
ApaTa, ¥ KOTOpOro ¢TOPOH3 PABHA Jib-
vefinoli egMHUNEG, HANPUMEP OIHOMY
METPY, OQHOMY CAHTEMeTpY H T. . Jaa
duryp npocrefiinero THIA MOXKRO NOIY-
TUTH Mepy IIOHATH CIeyomu obpa-
3oM. Haknaaemaes eSRHANY IIOMWATH
Puc. 241 HA H3MEPAEMYIO IWIOKIAAbL CTOMBKO Pas,

CEOIBKO 3TO0 BO3MOXKHO. JTO MOXKHO
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CAeNaTh JUIA HeDOMBIIMX INOmWAzedl, KOTOpHE MOXKHO HAYEDTATL Ha
Oymare npy NoMOIMY MPO3pavHO! MUNImMeTpOBO# OyMmaru, pasaenennoit
PABHO OTCTOALMMH KADAJLIEALHBIME NPAMBIMH H3 MAJICRbKIE KBAAPATH,
MpUEATHE 34 eauHuNy nnomamy. Jonycram, uro Ha ¢urypy, niomaip
KOTOpoil HAZO U3MEDHTH, HAJIOJKEHA TAXaf ceTkh KBajparoe. Toraa, ecam
KOHTYP AaHRoi (PHTYPLI HpeACTaBAAET CoO0f AOMAHY10 yiaxio (puc. 241),
CTOPOHBI XOTOpoft COBHAmAIOT ¢ YACTAMHN NPAMBIX AHHED, obpasymromux
CeTb KBRJPATOB, TO MHCH( KBAAPATOR, NEMAHINX BHYTPH (ErypsL, COCTA-
BHT TOYHYI0 MEPY H3MepAeMOil NAODIANH.

B neitcTBETE/NBHOCTH H3MepeHMe IOmaaell MPONSBOAHTCA HE HYTeM
HAKJAOBBAHASA €JBHNIOL [IOMAN MMM €€ J0NH, 3 KOCBeHHBIM IyTeM,
TOCPEACTBOM H3MEPEHUA HeKOTOPLIX sunett durypw. Kak 3ro nemaetcs,
MBI YBRAAM H3 CACIYIONUX HAPArpagos.

245. OcnoraHnne u PHICOTA. YCJIOBUMCA OAHY H3 CTOPOH TPEYTONb-
HUK2 WIH ITADAJISJIOrPAMMa HA3HBATh OCHOBAHMEM 3THX (uryp, a nep-
NEHAHMKYASP, ONYIIeHHHI HA 9TV CTOPOHY H3 BePIIMHEI TPEYIOIbLHEKS WK
3 KaKol-Hu0yAb TOUYKN OPOTHBONONOKHOH CTOPOHD! MAPAJUIEROrPAMMA,
Oynem Ha3LBATh BHICOTOMN.

B npaMoyronbHHKE 33 BHICOTY MOXKHO B3ATE CTOPOHY, NEPIEHAMKY-
AAPHYIO K Toff, KOTOPAdA DPHHSATA 33 OCHOBAHHEE.

B Tpamenyn OCHOBAHMSME HAIHEBAIOT Ofe NapaLmenbEHe CTOPOHH,
a BHICOTOH — obpil NePNEHANKYASD MEKLY HEMH,

OcroBaHEe B BHCOTR HPAMOYIOIBHHKA HASKIBAIOTCH €10 H3MEepeHHS-
MH,
246. Teopeuas IHeowads NPAMOYZ0ALHUKG PASHE NPOUI-
GEIEHUN? €20 OCHOGANUS HE BUWLEOMY.

ST0 KparTKoe NpeANOKEHNe HANO TOHHMATS TaK: $HCAQ, BRIPIJKAIONS
AOWIRAL NPAMOYTONEREKA B KBANPATHHEX €AHHHIAX, PABHO NpoM3pene-
HHIO YHCEN, BHPAXAIINYX OCHOBAHME W BEICOTY €10 B COOFBETCTBYIONIAX
AMHeARRIX eTHHHIAX.

IIpn goxasaresseree MOMYT HPEACTABUTHCE TPH
cAyTasn:

1) Janpsl ocHOBaHMA M BHRICOTH (H3MepeH-
HHIX OZHOE B TOH ke enuEMued) BHPAKAIOTCA
HEeNMBIMH THCHAMIL

Oyecrs y AsHHOrO mpsamoyroabhura (puc. 242)
OCHOBAHME PABHO nenoMy qucay b nunelinex ean-
HHN, 3 BHCOTA — HeJOMY 4HCAY h Tex e eau-
HHU. PasaenumM ochopakde Ha b u BHCOTY Ha h Prc. 242
paBHEIX 4dacrell, npopeneM 4Yepe3 TOYKH Je/cHHS
PAI NPAMELEX, NAPAJUIEILHLIX BLEICOTE, M ApYrofl psp
OPAMBIX, NAPAJNENLHBIX OCHOBAHHI. (T B3AHMHOINO TEPeceYeHHs STHX

7—1568

h

.
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ApAMBIX 00pasyloTcR HEKOTOPHE YeThipexyroibHMEE. Bosbmem Kakol-
HuOYAE OOMH M3 HHX, HALDPHMED SeTHIpeXYroibHEK k (nowxpurrsili Ha
PHCYHKe TPEXaMB). TaXk KAK CTOPOBE!I STOrO HeTHIPEXYTOJbHHKA, IO
MOCTPOERNIO, NAPANJIEAbHbL COOTBETCTBYIOMAM CTOPOHAM JAHHOrO nps-
MOYTONBHEAKA, TO BCE YOIbI €10 NPAMbIe; 3HATHT, YCTHPEXYIOIBHAK k €CTh
npaMoyroibHEK. C Apyroit CTOPOHDL, KAXKAAS CTOPOHS ITOL0 OPAMOYTOME-
HHKA PABHA PACCTOSHEED MEXAY COCOITHMMM NApPAJICNBHEBIME NPAMBIMHU,
T.e. paBHa OZHOR U ToH Xe AuHelHON exyunAne, SHATHT, NPAMOYTOILHAK
k mpepcrasnser cobofi KBaAPAT, a MMEHHO, TV KBAAPATHYIO GORHHLY,
KOTOpas COOTBETCTBYeT B34T0H svHeftHofi emmumue (ecim, nanpumep,
OCHOBAHME W BBHICOTA OLIAM H3IMEPeHB! NHHOHHEIME CAHTHMOTDAME, TO
RNOmAIL KBaApaTa k ecTh KBaAPATHEIR caHTHMeTP). Tak KAK CKasaHHOe
06 opHOM “eTHpexyrofEHHKE CHPABEAJINBO H st BCHKOIO APYTOro, To,
3HAYMT, IPOBENCHHEM YKAIAHHEIX NAPANAENbHHIX HPAMBEIX MBI pa3buea-
eM BCIO RAOMAJAL JARHOTO MPAMOYTOILHEKG HA KBANPATHHE IMHMILL.
Hat#iaem nx yncno. OzepnzHo, YTO pax MpAMBD, MAPAINIEHBHMX OCHOBA-
HRIO, Pajfieider NPAMOYTIBHUK HA CTONBKO DABHBIX TOPHIORTAIBHBLIX
TIONOC, CKOMBKO B BREICOTE COASPIKHTCA JHHeHRLIX enuHun, T.€. Ha h
paBHBIX nonoc. C Apyroft CTOPOBE, PAR MPAMbIX, HAPAILIEALHEX BHCOTE,
pa3buRaeT KaMIYI0 FOPM3OHTANLHYI0 NOMAOCY HA CTOMBKO KBAAPATHBIX
eOdHHll, CKOJIPKO B OCHOBARHHM COREPIKHTCA JWHEHHBIX €AMHEL, T.€. HA
b KBARPATHHIX €OHANL. 3HaYNT, BCEX KBAADATHHX EAHHNI oXaskercd b+ k.

Tagum obpazoM,

NNOANE PAMOYTOJIbHEKA, = bh,
T- €. OMA PaBHA OPOM3BEACHHIO OCHOBAHNSA HA BHICOTY.
2) Javmnbt 0cHOBAHES M BRICOTH (M3MEPEHHEIX ORHOM U TOl Ke ¢AMHN-
neff) BrpakaioTcs APpOBHBME YHCAAME.
Hycte, nanpusep, y AaHHOTO APAMOYTOJIbYAKA

OCHOBAaHME = 3-;- = ; ARHERHLIX 6aHHMIL,
3 23
Buco'm=4g= -s—-mﬁxcee,qunnm.

Ipneens apobu K OAMHAKOBOMY 3HAMEHATEINIO, Oy YUM:

OCHOBAHHE = 3. BBICOTA = 16
- 10’ T 10

Hpumen Yo Somo numpelinOl MBI 38 HOBYIO GAMHHIY JUTRHEL.
Torma MBI MOXEM CRA3aTh, YTO OCHOBAHUE COAEPIKHMT 35 ITAX HORKIX
€HHEHII, & BLICOTA 46 Tex xe eAnmun, 3HAMHT, 0 JOKAZAHHOMY, B Clydae
1-m, nROWALEL DPAMOYroNLHUKA pabnaa 35 - 46 TaKUX KBAJPATHHX €IHHHIL,
KOTOPhI¢ COOTBETCTBYIOT Y00 HoBoft exuunue pnunsi. Ho sta xsagpar-



V.1. ITOIA T MHOT'OYT'OJIBHHKOB 195

HaA §IHHHIA COCTABMIACT YACTh KEAApaTHON AMHKRUN, COOTBETCTBYIOMEH
npexcpelt auHelnolt eqEHIIE; 3HAYKET, NIOMIALL TPAMOYFOILHHUKA B MpeK-
HPEX KBAZPATHRIX GAMHHMLAX PABHA:

35-46 35 46 1

100 ~10 10 3% 2 (Reazpamcx expunmn).

3) Ocrnosansie 1 BhicoTa (HAHM TONBKO OAHO H3 3THX KIMEDEHHR) HECOH3-
MEPHMH ¢ eZRHULIEeH RIHALL, H, CI6ZOBATEABHO, HX JAJIWHBI BRIPAKAIOTCH
HPPAUHOHAABHBMHE YHCAAMH.

B 3TOM Crryyae MOXKHO JOBOILCTBOBATBCA HPHOIHIKEHRBIM PE3YABTA-
TOM M3IMEPEHHA MIOMIALH C JKeNaeMoft CTeNeHbI0 TOMHOCTH.

Ho Moxno ® B 3T0M cnydae HafiTd
TOUHYK) MEpY MMOWAAM TPAMOYTONBHH- D, G
xa. Ilycry pauna ocnopanda AB npamo- —D p
yronenuka ABCD (pmc. 243) supamxa- 4 D, ,,ll
€T¢A MpPalMOHAJIBHBIM YHCIOM ¢, & I
BHICOTH AD — mpparoBaNbHBIM YHCTIOM
8. Kaxnoe M3 9THX 4HCE] MOXeT GHITb
NMPEACTABNERO B Buae Geckoregnoft Hene-
puoanyeckolt necaruwHoft Apobe (§ 150).
BosemeM npubmadkeHHbIe 3HATEHHA YTHX
uuceN B BHOE BeCHTHIHRIX Apobeit ¢ n ne- ~ 3 (5B
CATHIHBIMU SHAKAMM CHAYAIA € HOIOCTAT- e @& |
KOM, 3aTeM ¢ u3bmTkoM. Hpubnvxkennnie P

Ac, 243

SRAYEHNS ¢ HEAOCTATKOM obo3HAYHM de-
pe3 ay (ana nepeoro ucaa) u S, (412 BTOPOro TACHA), a MpubinKeHHbe
3Ha¥eHHA ¢ HIOLITKOM COOTBETCTBEHHO uepes af u S4. OmnoxuM Ha
ocnosanra AB or rouxu A cuavana orpesok AP, 4nCACHAAN BeTANHHA
KOTOPOrO PaBHA Oty, 3aTEM 0TPe3oK AB;, YHCNEHRaR BeMYUNE KOTOPOIO
paBHa a . Ouesnapo, AB; < AB u AB; > AB. Ornoxum, Janee, na
puicore AD or Toukn A orpeskn AD; n AD;, unchennbie BEIMYHHEL
KOTOPBHIX DaBHLL coorsercrseRno S, u §),. Ouermapo, ADy < AD
n AD; > AD.

TlocTpoAM ABa BCTIOMOr&TEABHBIX NIPsMoyronbeEnka AB) Cy Dy s AB,C2 Dy,
¥ KAaXKIOro #3 HiX OCHOBAHHEC M BLICOTA BHPAKAIOTCH PalHOHANLHBIMH
TBCITAMM:

ABI = Cn, 220:33 ADl =ﬁn1 AD2 ﬁ'
ITosromy, cornacHo ROKA3AHHOMY B CIydae 2-M,

wnomage AB\C\Dh = anfn,
wiomaze AB,CyD3 = a8
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Byaem Tenepb YBeAHYHBATH 1 HEOrDAHE4YERHO. B TakoM chaydae ap
H o) GYAYT HMETh NPEASAOM HPPAIMOHANBHOE YHCNO &, & TNCHA fn
u A Gyayr mMeTs npenenoM HppalHOHaNkEOe uncao . ITpomasenenus
xe apnfy B aff!, Kak w3pecTHO M3 anrebpni, uMeloT oOmEI mpeaen,
Ha3bipaeMbili MpomsBeEAEM wuced a ¥ f(§ 154).

Sror o6muit npexen npouwsseaenutt anfy, w a’fl, T.e. npoaseencnne
af, ¥ TPHEAMAIOT 34 Mepy HIOWMAAM npamoyronbEEka ABCD. Jlerxo
HENOCPEICTBeHBO YOeauTHCA, ITO 3T3a MEpA YAOBJICTRODAET TEM JABYM
YCAOBEAM, KOTODHIM AQIKHO YAOBJETBOPATH YHCAO, HMEIOMEe IOMAND
(§ 243), mmenno: 1) gncna, EIMEPAIOMEE NIOMATH PABHLIX IPAMOYTONE-
HHKOB, PaBHH; 2) eiM NpAMOYTONBHUK Pa3fHTh A HECKONBKO MPAMO-
YIOIBHHKOB, TO MHCAO, H3MEPAIOWee TAOMALL BCErO MPAMOYIONGHUKA,
Gyaer paBRO CyMMe YHCe), R3MEPAIOIAX IUIOMATH COCTABSIONTAX TPAMO-
yronsuukos. Taxuu 06pa3oM, 1 B 310M C1ydae IIOMARE TPAMOYTOILHHKA
PABHA NPOU3BEACHUI0 OCHOBABMA HA BRICOTY.

247. Teopewma Haouadv nepassesozpamma (ABCD, puc. 244
B 245) paena npouseedenuIo 0CHOBAHUS NG SHCOMY.

Ha ocrosanuu AD (ra ToM n apyromM PHCYHKe) IOCTPOHM OPAMOYTOb-
uEk AEFD, y xoroporo cropona EF cocrapiseT npoaoizKeHne CTOPOHBY
BC.

ITpu 3TOM MOrYT NpeACTABUTLCA ABA CRYHas:

1) cropona BC nexur Bne cropoust EF u 2) cropona BC 4acTio
copnanaer ¢ EF {nepsatlt ciyvat m3obpaxen Ha puc. 244, sTopot — Ha
puc. 245). JToraxkeM, 9T0 1 B TOM, M APYTOM CIyuae

nnomans ABCD = anomamu AEFD.
Ecnu napannenorpamm JONONHAM TpeyrosaukoM AEB, a npaMoyroib-
E F B (o E B F [

b
Pue. 244 Puc. 245

HHK JONOIHAM TPeYTOALHUKOM DFC, TO MBI NOXyY#M OZHY W TY XKe
Tpanenmio AECD. Tak xaK NOnONHAIOMEE TPEYFOALHHKH PaBHEI (ORH
HEMEIOT 10 IBe CTOPOHH! M Yrily, 3aKJIOUEHHOMY MeXKAY HEMH, COOTBET-
CTBEHHO PABHLIMH), TO MIAPANIENOTPAMM A NPSMOYTONBHAK JOMKHET GHTH
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pasroeenHkH. Ho nnomane AEFD = bh; cnesorarensHe, 0 NNOIAD
ABCD = bh, npu4enm b MOXHO PaccCMaTPHBATH KAK OCHOBSHHE Napajine-
JOrpamMMa ik A — KaK ero sbicoTy.

248. Teopeuma. ITaowade mpeyzoavnuna (ABC, puc. 246)
POBHG NIOADBUNE NPOUIGEICHUR OCHOBAHUS HA GHCOMY.

IIpoeenem BEAC » AE| BC. Torga nonyunu napannenorpamm AEBC,
OA0mWAN, KOTOPOro, No NoKa3zaHHoMy, paBHa bh. Ho mnomans AABC
COCTaBJIsieT MWIOBMHY mwaommam AFEBC; ciegosaTensno,

mnomane AABC = bh.

3ameganne Jlerko ybemurncda, UTO BCSRAD TPEYTOMLEEK PAlIATAETCH
H3 YACTH, NepeMEéMeHHEM KO TOPH X MOxKHO ofpasorars npaMoyrons-

HHK, HMEIOUHA OAHHAKOBOE ¢ TPeYrOALHUKGM OCHOBAHME M BHCOTY, BABOS
MEHBLIIYI0 BRCOTH TPeyronsHuka (phe. 247).

A HEFEE
b C AEE c

Puc. 248 Puc. 247

249. Cnencrpuf. 1) Tpeyzosvhusu ¢ paeHsimu 0CHOGBHURMY
U PAGHBMU BNCOTRAMY PREHOGEAUNY.

Ecau, nanpumep, sepmmuay BAABC (puc. 248) GyaeM mepeMemars
no apamoll, napannemsHolf ocHoBaHHIO AC, 8 OCHOBIHUE OCTABHM TO JKE
caMoe, TO INIOMAJh TPEYTOILHBKA He GyJer H3MeHATECA.
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2) Hrowady NPAMOY20ADHOZ0 MPEY20ALHURE PAEHE NOADOUNE NPOUI-
gedeHus €20 KAMEMmOs, NOMOMY YN0 00UN KAMEM MOJCHO 8IAMDL 38
ocnoganue, a dpyzoll — sa SucOmy.

3) Haowady posba pacua nosccusne npouscedenus ezo dugzondaet,
Hetictaurensno, e ABCD (puc. 249) ects pom6, T0 ero auarosaan
B3aMMHO HepneHavKynapanl. Iloaromy

anomams AABC = %AC .0B

maomans AACD = %AC' -0OD

mnomaxs ABCD = %AC- (OB +0D) = %AC . BD.

4) ITrowsadu doyT MmpeyzoavKUKOS OTRHOCAINCR KAK NPOUIGEdeRUR U
ocnoeanull na ewcomu (MBOXUTERs Yy coxpamaercs).

250. Teopema Haowade mpaneyuu pasxa npoussedenuro
ROAKYCHYMMY ocKOsaHUT Ha emcomy.
IIpoeena s Tpanengm ABCD (puc. 250) aparosans, AC, M MoXKkeM

DPAcCMATDHBATL €€ INOIMANE KAK CYMMY nAoOmasnell ABYX TPeyroNbHHKOB
CAD u ABC. Mlosromy

mouwmmaneunnABCDzéAD-h=%(AD+BC)-h.

B C

1Y et
,llll".\_z/

Puc. 250 Puc. 251

251. Cneacraue. Ecmm MN (puc. 251) ecte cpeamas AuHHA
TpalleLH, T0, KaK u3pecTso (§ 99),
MN = %(A.D+BC).
IMosTo
My mromans Tpanewun ABCD = MN - h,

T. €. NAOUIA0L MPANEYUU DRONG NPOUISEIEHIIG cPedneil AUNUY HE ECOMY.
970 XKe MOKHO BHAETH M HENIOCPEACTRERHO u3 puc. 251,



V.1. INTOINA I MHOTI'OYT'OJIBHHKOB 199

252. Teopema MHaowads 6CAN020 ONUCAHNOZO MHOZO-
Y20ALHUKE DAGHG TIPOUIGEIEHUIO NEPUMEMPE HE NOADGURY Pa-
duyca.

Coenpmnes nemtp O (puc. 252) ¢o BCeMH BEpIIHHAMH ONACAHHOIO
MHOTOYTOJILHUXS, MBI DA3ACIHM €r0 Ha TPeYTOIbHHKH, B KOTOPHIX 33
OCHOBAHHA MOXXHO B3ATb CTOPOHBI MHOTOYFOJNBEHKA, & 34 BBHICOTHI -

pPaguyc Kpyra.
O6oanausns 3TOT pagnyc yepes R, 6ynem nmers:

mnomans AAOB = AB - ER’ nnotaas ABOC = BC - %R HT.A

Crenosarensro,

nnomans ABCDE = (AB + BC + CD + DE + EA) - %R:P- %R,
rje Gykeolt P o603Ha4eH NEPHMETD MHOTOYTOILHAKA.

Craencraue. Haoweds npeeuivnoze MHO20§20AbHUKE PAGHE NPO-
USGEDEHUI0 NEPUMEMPE HE NOAOSUNY anodemm, NOMOMY YMo 6CANUL
RPASUALRUT MNOZOYZOALHUR MOJICHO PACCMAMPUBEMYL KAK ORUCGRNUT
OKOAD KpY2a, Y Komopozoe paduyc ectmy anodema.

253. ILromaas HeNPaBANBHOrO MHOTOYrONBHEKA. Mg maxo-
AHEHEA IIOWAIH KAKOro-EHOY b HeNpaBHILHOIO MHOTOYTOMbHHKS, MOXK-
HO ero pa3bHTh Ha TPEYTOILHHKH (HaupHMep, JUATOHANAME )}, BHIYHCINTS
NAOMIab KaXKI0r0 TPEYTORbHENKA B OTAENLHOCTH H PE3YJIBTATH CI0XKUTD.

254. 3azaua. Hocmpoums mpeyzosavnus, paenogesunutt danmo-
my mnozoyzoavruxy (ABCDE, puc. 253). Kako#t-muyzr nuaronansio

M C

Puc. 252 Pac. 253

AC orcexaem or mamHOro MHoroyrousuuka AABC. Yepes Ty Bepumuy
B 31010 TpPeyronbHAKa, KOTOPAA JIEXXHT NPOTHE B3ATOR JHATONAIN, MPO-
soanm mpaMylo MNJ|AC. 3ared npozonxeM oguy ®s cropon EA wne
DC, npuitesaimux K OTCEMEHHOMY TPEYTOILHEKY, J0 TEPeceenss ¢ mps-
Mot MN (Ha pucynre npopomxena cropora EA). Touxy mepeceuenns
F coegnuum npamoft ¢ C. Tpeyronpinkun CBA u CFA pasnosemkw,
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TaK KBK ¥ HuX olmiee ocuosanwe AC, a sepmunm B n F jpexar ua
npaMoll, napanrensioll OcHOBAHKIO. ECiH OT JAHHOrO MHOTOYTONBHKKA
oraenum AC B A n BMecTo Hero npHAOKHM pasHosenkuil emy ACF A, To
BEeJHYMHA (JIOAqH HE U3MEHHTCA; CIEMOBATENEHO, JGHHBI MHOIOYIOb-
HEK PaBHOBENUK MAOrOYyTONbHUKY FCDE, y KoTopore, o4esnaHo, 4acio
YTNOB Ha €AHHHIY MEHbIINE, YEM ¥ AAHHOTO MHOTOYTONbHHKA. TakuMm xe
TIPHEMOM MOXKHO MO YIVIOB MOVIYYERHOTD MHOIOYTO/IbHHKR YMEHEBUIHTD
ellle Ha eNHHHNY ¥ NPOAWDKATH TaKUe MOCNEA0BAaTeLHOE YMEHBIICHHE N0
TexX Mop, NoKA He noayuwrcs rpeyroabauk (FCO Ha namem pucynke).

256. 3anaya IHocmpoumv xeadpem, pasrosesuxuil darnnomy
MHOZOYZOALRUKY.

CHavana npeofpa3oBbiBal0T MHOrOYTOJLHHK B PABHOBEMHKHH Tpe-
YrOABHHK, 3 3aTEM 3TOT TPEyLOAbHMK — B KBaapar Ilycrs ocnobanme
H BHICOTA TPEYIONLHHKA b # A, & CTOpOHA HCKOMOIO KBadpara x. Toraa

MA0WAAHL NEePBOr0 PABHA %bh, a sToporo x%;
CJIeJOBATENLHO,
1

-2-bh=zz, OTKYZ2 %b:z:z:h,

T.€. Z eCrb CpefHAA HpONOPLMOBANBHAA
By A C  Mexxy 15b u k. 3naumt, cropony xsampa-
cl'—b-lgb': TA MOXKHO NOCTPOHTEH CuOCOBOM, YKAIAHHEIM
y a pansme (§ 190) mna HaxOKAEHUA cpesmedt
Puc. 254 OPONOPUHOHAThHOMN.

3ameuanue Ilpeofipasosanue JRHHOING MHOTOYTOJLHHKA B Tpe-
FTOALHEK He BCerma HeoOxomumo. Hanpumep, eca¥ peus uzer o mpeob-
Pa30BANHH B KBAADAT JAHHOH TpaTielnn, T¢ AOCTATOUHO HANTH CPeaHIon
NPONOPLHOHANLHY 0 MEXKIY BhICOTON Tpallenid H ee cpe,n;neit nuuueli 7 Ha
OOVIYMEHHOM OTPE3KE NOCTPOUTE KBAIPAT.

256. 3axaua. Buuucaume naoweds S mpeyeoavuuxa, 3nes
daunw a,b u ¢ e2o cmopon.

Hycers Buicora AABC (puce. 254), ONMYUWEHHIA HA CTOPOHY &, €CThb R,-
Torna

= %aha.
Urobn vafire BrcoTy hg, BO3bMEM paBencTso (§ 194):
b = a® + & - 2ac’

H ODPedeanM H3 Hero OTpesvk c':
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Ha AABD uaxonum:

2 4 o2 —p?
he = ‘/c2 - (%f_) = %\/4(,2(,2 —(a? + & ~ b9

IIpeoGpasyeM MOAKOPEHHOE BhIPaKEHIe TaK:

(2ac)® - (@ + & ~ )% = (2ac+ a® + & — ¥*)(2ac — a* — * + b)) =
= [(a® + ¢ + 2ac) - BJ[6* — (@® + ¢ — 2ac)] =
= {(a-+ ¢ — B - (a~ )] =
={a+c+bla+c-db+a—c)b-a+c).

Crenoparenbno,
S= %aha = %J(a+b+c)(a+b—c)(a+c— (b +c - a)*).

Ecnu nonoxuM, yro & + &+ ¢ = 2p, 10
a+c-b=(a+db+c)-2=2p—-2b=2(p-0b).

Mono6uo sTomy
b+a—-ec=2(p—c¢);
b+c-a=2(p—a)

Toraa S:%\/21)-2(9—0)‘2(13-")'2(9—‘:)’

e S=plp—a)lp— (-

JT0 BHpAXKEHHe H3BECTHO NOJ HasbaHheM cpopmyssl Ceposa (110 Hvenn
Maremarixa lepola U3 Anekcanapuu, kusmero npubausurensuo b III-11
B. 4O H.8.).

Yacrunll cnyvaft. [lnomanp PABHCCTOPOHHETC TPEYrO/IbHHKA
€O CTOPOHOH @ BHIpaXKaeTca creiylomed ¢gpopmynoit:

*) Tak KaKk B TPEYTOALHHKE C¥yMMa JODHX ABYX CTODOH BOnbUe TpeTsedl, TO Bee
pasnocTH e + b —c, e+ ¢c— b b+ ¢ — a -— yHCAa nonoKUTE/IEHME.
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Teopema IIndaropa 1 ocHOBaHHEIe HA Heilf sazaun

257. Teopewma Cymma naowadet xsadpamos, nocmpoen-
HUT HE KEMEMAT NPAMOYZ0ALHOZ0 MPLYLO0ALHUKE, PREHA THA0-
wadu xeadpama, NOCMPOELHHOZO HG 2UNOMERY3E 3N020 Mpe-
Y20ABDHUKG.

910 npeanoxenne aApaserca apyrof dopmott Teopemzr ITadaropa,
Jokasanuofi pasee (§ 191): xeagpar umena, H3MEPAIOMIETO JIHKY THNO-
TEHY35I, PABEH CYMMe KBAJPATOB YHCEJ, M3MEDSIONTHX JJIAHB! KATETOB.
JeficTBHTENLHO, KBRAPAT YHCNA, HIMEDIOMEre JJIHHY OTPE3KA, W ABJid-
eTca Mepoll INoWALN KBAKPATA, NOCTPOSHHONC Ha 9TOM oTpeske. ITosromy
TeopeMa § 191 pasHOCHABHS yKa3aHHOH Teopeme Thudaropa.

ITpuseaeM spyroe AoKa3aTeabCTBO Teopembl Iludraropa, ocrosanmnoe
He HA BLIVHCTCHHE MIOmAfeit, 3 Ha aenocpep.craennou HX CPaBHEHMK
mexay cobodi.

HdokxasarenscrBo (EBkmiga). Hyc'n. ABC (pmc. 255) — npsa-

MOYTONILEEIN TDPEYTONIBHHK, & BDEA,

E AFGC u BCKH -~ KBaapaThl, 110-

CTPOSHHKIE HA €T0 KATETAX i I'HIIOTE-

Hy3e; TpelyeTta JOKA34Th, ITO CYM-

Ma nnomagelt ABYX MepBbIX KBAKDA-

TOB paBHa IJIOIALM TPETHErO KBA-
Apara.

G Ilpoeezem AM L BC. Toraa xea-
apar BCKH pasnemwrcea Ha npa
npaMoyronsenka.  Jokaskem, =0
npaMoyronbiuk BLMH pabHOoBe-
apK keagpatry BDEA, a npamo-
yranbauk LCK M pasHoBenHK KBa-

~ Apary AFGC.

K ITposeaeM BecOOMOTATENEHEIE TIPS~
muie DC u AH. PaccMoTpum apa
TPEYTONbHHUKS, NOKPLITHE HA PHCYH-

ke mrpuxami. ADCB, uMelomuil ocnosamue BD, ofimee ¢ KBaZpaTom

BDEA, a sricory CN, pasayio Bricore AB 37T0r0 KBAApaTa, PABHOBEIHK

noaopine kKpagpara. AABH, umetonmuit ocsopanue BH, obmee ¢ npauo-

yroabuukoM BLMH, u pricory AP, pasuyio Beicore BL sroro npsamo-

YIOALHMKA, PABHOBEJK IOJIOBUHE e10. CPABHUBAA 3TH ABA TPEYroiILHHKA

mexay coboit, Haxomus, uro y HEX BD = BA u BC = BH (xax cTOpOHM

KBaapara); cBepx Toro LDBC = LABH, Tax xaK KaxXApilt H3 STHX YTIOB

cocTouT u3 obmelt yacty ABC u npamMoro yma. 3HAYHT, TPEYrOAbHHKH

ABH u BDC papnst. O1cioaa cnenyer, 410 npaMoyrombank BLM H pas-

5{{///////\
§

Puc. 255
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Hoeenuk kpaapary BDEA. Coeauuue (7 ¢ B u A ¢ k, MK cOBepmIeHRO TAK
e ZoKAKeM, 910 npaMoyroisunx LOK M pasHosenuk xsazpary AFGC.
Orciona caenyer, uro kesagpar BCKH pasroBennk cymme KBaIpaToB
BDEA n AFGC.

258, 3aaavwn. 1) Hocmpoums xeadpam, nacwadd xomopoz2o
Paera cymate naowjaded doyxr dannny xeadpamos,

CrporM IPAMOYTOILHBIE TPEYTOJNBHHK, ¥ KOTOPOr0 KAaTeTaMH Onuam
651 CTOPOHEI ZAHHEIX KBaAPaTOB. KBagpar, HOCTpOeHnbIl Ha MHOOTEHY3E
ITOr0 TPEYTWILHHKS, HMEET IIOWAAb, PABHYIO CyMMe IUIomanelt JaAHHEX
KBALPATOB,

2) Hocmpoums xeadpam, naowedd KOMOPO20 PAEHE PEINOCTAL RAOUG-
deti deyz dannws xeadpamos.

CTponM NpAMOYTOIBREI TPEYTOILHHEK, ¥ KOTOPOro IHIOTeHY30H Ghuta
6b1 cropona GOABINErO M3 JAHHBIX KBAAPATOB, & KATETOM — CTODPOHA
MeHbIHEro KBazpata. Ksanpar, noCcTpoeHHEIE HA APYTOM KATETE 3TOrO
TPEYTONbHHKS, ABMACTCA HCKOMBIM.

3) Iocmpoums xsadparm, naowads XOMOPO2O OMHOCUMCR X NAOWady
dannozo Xeadpama %Kex m : 1.

Ha upousponpuolt npsMoit (prc. 256) orxnaapmaem AB = mu BC = n,
u Ha AC ¥ax Ha ZHAMETpe ONWUCKIBAEM MOMYOKPYKHOCTS. 3 Toukn B Boc-
cTapaseM nepoeaurkyaap BD no nepecedenus ¢ oxpyxua0cTb10, [IpoBeas
xopau AD u DC, nonyvam mpsmo-
YrOJNBHEIN TPEYPOILHHK, Y KOTOPOID
(§ 192)

AD?>:DC?=AB:BC =m:n.

Ha karere DC 3sr1oro Trpeyromsauka
oTnoXnM orpeaok DE, pasmmni cro-

poHe JAHHOTC KBaJpaTs, H IPOBEOEM
EF|[CA*). Orpeaok DF ecrb croposa,

HCKOMOTO KBaADATA, [IOTOMY HITO

DF _ AD DF\? _ (AD\*
DE D¢ ™% \pr) “\pG/°’

CIEROBATENLHO,

DF?:DE? = AD?:DC%? =m : n.

*) Ecum cropona aarnoro Kkeagpars Gombme DC, 70 ouxu E u F 6ynyr nexats ma
nposokeruax xareTon DC u DA.
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Oreomenne waomageit mogo6anix uryp

259, Teopema MHaowadu deyr mpey2oadvHuKos, UME0D-
WUT 110 PASHOMY Y2AY, OMHOCKINCA KGX NPOUIEEICHUR CTNOPOH,
3AKAIONRIOUWLUT ITNU Y2A.

IIycts B Tpeyroabunkax ABC n A; B1Cy (puc. 257) yrom1 A u A,
PaBHBL

B
%\ |
A D C Al D‘ Cl

Puc. 257

Ilposena ericorm BD u By Dy, 6ynem vmers:
nnomwats ABC AC-BD  AC BD

womans 4 B1Cy | A1Cy-BiD; | A0 BiD;
Tpeyronsmuxu ABD u Ay B\ D) nopobam (LA = £Ay v LD = £Dy),
ncaroMy ornomenue BD : By Dy pasno orromermo AB : A; By ; samenus
NEPBOE OTHOIIEHHE BTODLIM, MOy IHM:

maomaap ABC _ AC ] AB _ AC-AB
HJIOHI&IEBA]B],C] - A1C; AlBl - A;_CI 'AlBl'

260. TeopeMa ITaouwadn nodobrus MPEYLOALHUKOS LAY
MHRO20Y20ADHUKOES OMNROCAMCR KOKX XEadpamu CTOfcmeennuy

CMopon.

1) Econ ABC' v A B1C] — Apa N0onoGHLIX TPEYrONLHAKS, TO YTABI O
HOT'O PABHBL COOTBETCTBEHHO YIIaM ApYrore; nycrh L4 = £4,, ZB = /B,
n LC = £C. lIprMennu K HAM DPEALIAYIIYIO TEOPEMY:

nnomanp ABC = AB-AC _ AB ] AC
nnomanp A1B\Ci ~ A1B: - A/Ct AlB1 AC
Ho n3 nogofua TpeyronbHUKOB CeAYeT:

AB _ AC _ BC @
A1 By - A Cy - .3101.

(1)
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Ilostomy B papencTee {1) MBI MOKEM KRXKIOE #3 OTHOWEHHH A5
18

| 3aMeHHTD MoOBIM oTHOmMERReM pasa (2); cnegosaTensho,

A
wiomam ABC _( AB )2_(,40 )’_ ( BC )’_
mwiomans A1 B1C, ~ \A1B1] T \AC1) T \BiCi) T

_ AB* _ AC* _ BC?
_Ale qA1C?—810¥‘

2) Ecnon ABCDE w A1 B,Ci1 D1 By (puc. 258) — npa nopoBHBEIX MHO-
FOYrOJIbHAKA, TO HX MOXKHO, KaK MH suaemm (§ 171), pasynoxurs Ha ou-
HAKOBOE YHCH0 NOAOGHERIX ¥ OJMHAKOBO PACHONOKEHHEIX TPEYTOILHHKOB,

KT <

Pue. 258
ITycts atu TpeyroneHukn 6yayt: ACB u A OB, BOC w B,0O,C,
1 1. 2. COrnacko JOKA3aAHHOMY B HEPBON YACTH 9TOH TEOPEMbI, MBI TTOUTY-
YHM NPONIOPLMA:

naowazs AOB AB)_’ nnomam BOC _ ( BC )2”
wiomazs 4,0, B, \ A B, }' miomam B,0;C; ~ \ BiC; ot

Ho uz nonofea MHOMOYTONBHUKOB CAEAYET:

AB _ BC _ CD
AIBI - B]Cl - 1D,y T

B moTOMY AB\* [ BC ”_(CD ?
(AIBI) _(3101) - CIDI) o

3aaqmr,
wiowass AOB maowmaap BOC . mnomans COD
mnomans 4;0, By ~ naomams B10,C,  mnomaar C1OWD;

ey

OTKYAA
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mnomaas AOB + naomwany BOC + nnomane COD _
oaowmane A, Oh By + wromaay By O, Cy + nnomags C, 01D, -
__ npompap ABCDE _ AB?
- nnoians A[B]C]_D]E]_ - A]_B% ’

Cnencreue Haouadu npacusoMms 00KOUMEHHHIT MHOZOY204bMH Y-
K08 OMHOCAMCR KAK KEa0pamu CIMOPos, tatt Keadpamns paduycos ontucas-
KT oxpyscHocmet], uau Xeadpamu anogem.

261. 3apgava Paadesums dannuti MPpeyzo4onur 1 M paenose-
AURUT 20CTEl NPAMMMU, ROPIAICADHIMY €20 CIOPONE.

Hycts, nanpuuep, 1pebyerca pas-
aeners AABC (puc. 259) ma Tpu
PABEOBEIHKHE JACTH OTPEIKAMH, 1Ta-
pamnenbabiME ocRoBaEmo AC.

TIpeanaIoXKHM, YTO HCKOMEIE OT-
pesxn 6yayr DE n FG. Ouesnano,
YTO eciiM Mbi Halimem oTpesku BE
u BG, o onpemendarca M oTpeskd
DE n FG. Tpeyromuuxu BDE,
BFG n BAC' nopobubl; no3TOMy

Puc. 269
anowazs BDE _ BE*® nrowamy BFG _ BG?

_ womans BAC ~ BC? " nrowans BAC ~ BC?’
Ho

momag» BDE 1 naomans BFG 2
nnomaas BAC 3 nnomams BAC 3
Crepoparennno,
BE® 1 BG®* 2
BCTT: " BeTT Y
OTKYAa

BE = \/%Bcz' =+/=BC-BC

BG = 2302 = \/-;BC-BC.

M3 srux pmpaxenntt suzumM, 9T0 BE ecTh cpeaHAA NMPONOPIHOHANERASN
mexxay BC u Y3BC, a BG ecrb cpenas uponopuMoRatbhas Mexay BC
¥ %3 BC. Mosrouy nocrpoenie MOXKHO BHIIGNHATD TaK: pasaenumM BC xa
TPU PABHbIE YACTH B TOUKAX & W b; onumen Ha BC MONyoKPyRHOCTD; W3
a 1 b soccrasum k BC neprnewmikynap aH u bK. Xopat HB u KB
OyAYT MCKOMBIMH CPEIHUMHE NPOMOPUHOHAILHEIMHE; IEPBAT — MEXKAY BCEM
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AnamerpoM BC n ero rperbell yactoio Be, Bropas — mexay BC u Bb,
1. e. Mexkay BC u ¥3BC. Ocraerca ornoxuts 571 xopas: a BC or ouxs
B, Torna monyaaM uckomule Touku K u G. Ilorobrsi 06pasoM MOXKHO
Pa3AeNHTS TPEYTONBHHK Ha KAKOE YTOZHO YHCIO PABHOBEIMKHX “acTed.

2. IIJIOMIA b KPYTA ¥ EI'O YACTEM

2682. JleuMa. Hpu neozpantiverHom YISOCHUY YUCAG CTRO-
PO NPOSUALHOZO GNUCGHHOZ0 MHOZ0Y20ALHUKG CIMOPOHE €20
MOJICEM COCAGMBCR KAK Y200H0 MaA0l.

IIycTh » €CTH YMCAO CTOPOH NMPABUABHOTO BIHCAHKOLO MHOTOYIOAb-
HHKA H p — er0 DepHEMETP; TOrAA AJMHA OJHON CTODOHEL 3TOTO MHO-
FOYTONIbHUKA BHIPASUTCA JApOOBIO E. IIpn HeorpaHmYeNHOM YZBOSHHH
YuCAD, CTOPOH MHOIOYTONbLHHKA 3HAMEHATeNb 3rolt apobm Oyaer, ove-
BHAHO, BO3PACTAT: HEOIPAHHYCHHO, & YHCIHTENb, T.€. P, XOTA u Oymer
BO3PACTATh, KO He GecnpesensHo (TAK KAK MEPHMETP BCAKOTO BIHCAH-
HOTO BBIIYKJIOT0 MHOTOYTOJILHEKA BCET3 OCTAETCA MEHLIIEM TepHMeTpa
moboro OmACAHHOrC MEOroyroanbuuxa). Ecnn xe B kaxofi-nubyms apobu
3HAMEEATENb BEOrPAHMIEHHO BO3PACTALT, a MUCIHTENIL OCTAETCH MEHBIIe
HeKOTOPOlt MOCTOAHNHON BENRYHMHEL, TO APOGH ITA MOMKET GUENATHCH KAK
yroaec Manck. 3HAYHAT, TO JKe CAMOe MOXKHO CKA3ATH O CTOPOHE HPABH/Ib-
HOTO BITHCAHHOT0 MHOTOYTONIBHKKA: (IPA HEOrPAHUSEHHOM YIBOCHHN YICIA
CTOPOH OHa MOMKET GUENATECH KaK YIOOHO MaJoi,

263. Caeactpue. ITyers AB (puc. 260) ects cTopoNa mpaBmiIb-
HOTO ENHACAHHOTO MHOroyronbhmka, OA — paauyc 1 OC — anodema.
H3 AOAC naxopum (§ 50):

OA - 0C < AC,

T. €.

A0 - 0C < %AB.

Ho npn seorpannsensoM yABOSHAR YBCNA CTOPOH
HpasSWIBHOIO BIHCAHHOIC MHOTOYTONBHHES CTO-
POHA €ro, KaK MbE cefiuac nOKA3anAM, MOXeT che-
NaThCA KAk YroaHo Malolt; 3HAYMHT, TO XKe camoe
MOXKHO CKA3arb H 0 pasHoctn QA — OC. Taxam
06pa3oM, NpH HeOrpPaHMYEHHOM YABOSHHH YHMCNA CTOPOH MPABHJILHOIO
BIMICANFONC MHOTOYTONbLHBKS PASHOCTAL Medcdy paduycom u anodemots
MODICEM COEARIRBCR KaK Yeodnuo maaodl. DTO JKe MOMKHO BBICKAZATH ApY-
THMH COBAMH TaK: NP HEOrPAHWYCHHOM YABOSHHH $HCJA CTOPOH Ipa-
BH/BHOIO BIIHCAHHOTO MHOrOYTOVILHHKS, BPEdes, K KOMOPOMY CIPEMUMCR
anofiesa, ecmo paduyc.

Puc. 260
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264. Ilnomans xpyra. Bnmuem B Xpyr, paauyc KoToporo obo3Ha-
M R, kaxoi-uubyap rpasuabHbLl MEOrOYTOMLHUK. [ycTs
NAOWANL  ITOr0 MHOTOYroILHHKa Oyzer g,
nepUMeTp " ] n P,
anocbeua " " t a.
Me1 supenn (§ 252, crezcrsre), ¥TO MEXKIY STEMM BEIHYMHAME €CTH
TAKAA 3ABHCHMOCTE:

=ip.a
q-2p -

Boofpasuu Temepe, 4T0 YHGIO CTOPOH 3TOIO MHOTOYTOIBHHKA HEOrpa-
HAYeHHO yApansaercd. Toraa nepaMerp p 1 anodema ¢ ((IEIOBATENBLHO,
K nromans q) SyAyT yBeruIuBATHCS, MPUYEM NepuMerp Oyaer CTpeMuTs-
€3 K npefeny, MPHHAMaeMoMy 3a Aauny C OKpyxuocTH, anodema 6yger
CTPEMHTLCA K Npeaeny, pasHOMY paguycy B kpyra. H3 9roro caeayet, uro
nRoIaah MHODOYIONBHHKA, YBEJIHYHBAACE OPH YABOCHHH YHCAA CTOPOH,
OyaeT cTpeMATLCA K pEHeNY, PABHOMY 50 -R. Ilpeaen srot npHHRMaeTca
3a YACAEHAYI0 BeJIMYHHY RIomaiZu Kpyra. Taxem obpasom, o6o3HavHB
nnowaas Kpyra Gyksoit &, MOXeM HAOHMCATD:

1
—EC-R,

T. €. RA0UAIL KPY2G PEEHG NOAOBUHE NPOUIGEIEHUR FAUNK OKPYICHOCNY
e paduyc.
Tak xax C' = 2z2R, 0

K= %2«R-R=1R’,

T.€. AACuads KpYea PAcHE Keadpamy PROUYCE, YMHONCEHHOMY NG OMNO-
wenue daunn oxpydicrocmu K duasempy.
265. Cnencrsne [Taouwadu xpy206 omHoCAMCR, KoK xeadpames

paduycos uau Juasmempos,
Jeficreuremsuo, ecnms K n K 6yayr nnomaza asyx xpyros, a R

M Ry — HX paguycrl, TO
K ==R?

K1=#R¥!

— T amr— D am— O — T
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266. 3axaus 1. Buwucsums nacuadv xpyza, dausa oxpyocno-

LT KOMOPO20 PAsHAE 2 M.
Jlnst 9TOTC NpeABAPHTEALHO HAXOAHM paadyc R n3 paBeHcTRa:

2rR=2,

OTKYA3.
=1 _omes...
T

3aTeM onpeneauM MICIALL KPYTa:

o (1)’ _1 2
K=1|'R =T -ﬂ: =;=0,3183...M.

267. 3agzaua 2. Hocmpoums xeadpem, paenosesuxutl GannoMmy
xpy2y.

OTa 3371344, U3BECTHAS MO HA3BAHWEM KBAAPETYP bl Kpyra, He
MOKeT OLITH pemieHa npR NOMOIIM UHpKyns o nnnefikn. Helicrsurentho,
ecm ofo3HauuM GyKBOA « CTOPOHY MCKOMOIO Keajparta, a Gykpoft R

pPagHyC Xpyra, TO OOiMy1HM YpPaBHeHHE:
x? = xR?,

OTKyZa:
sR:z=2:R,

T.€. T €CTb CPefHAA NPONOPIHOHANBHAA MEMKLY NONYOKPYKHOCTHIO U P8~
Aaycom, CnenoBaTebHO, eC/iH H3BECTEeH OTPE30K, A/IMHA KOTOPOIO PABAA
JIIEHE TONYOKPYXKHOCTH, TO JIEFKO NOCTPOHTh KBAJAPAT, PaBHOBEMEKHM
JAHHOMY KPYTY, H o0parHo, ecnH HM3BECTHA CTOPOHA KBAIDATA, PABHO-
BEJIMKOrO KDYIY, TO MOXKHO MOCTPOMTH OTDE30K, PabHLIA Mo Mmme mo-
nyoxpyxuocTE. Ho ¢ nomousio HupKyns B ARHeBKH HENL3S MOCTPOMTHL
OTPE30K, J/IHHA KOTOPOTO PABHAAACH OLI [yMHe MONYOKPYXHOCTH; CIe-
ACBATENBHO, HEJIL3A B TOYHOCTH PEIUTh 3a5a4y O OCTPOSHHH KBanpaTa,
PaBHOBeIAKOrO KpyTy. IIpubivmennce pemerie MOXKHO BLIONHATE, €CITIH
NMPEABAPHTENBHO HaliTH MpubAHKEHHYIO JIIUHY NOIYOKPY KHOCTH H 3aTeM
HOCTPOHTD CPEIHIOK OPONOPUHOHANBHYI0 MEXAY OTPE3KOM 3TOH JUIHHE
H PaJHYCOM.

268. Teopewma. IHaowads cexmopa paevra NpouseedenuIo
daunm €20 dyau Ha NoAGeuNy paduyca.

Ilyers ayra AB (puc. 261) cexropa AOB copepxur n° . Quesnamo,
YTO NNOWAAL CEKTOPA, Ayra KOTOPOre cosepxur 1°, cocraBaser Yago
8—1568
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2

R
YaCTh NAOWIAZA KPYTa, T.€. OHS PABHA 1;—86. Caenoparensio, LIOWRATL S

CEKTOpa, AYra KOTOPOTO COAEPAKUT n° , pabHa;

5= 0 2
Twmmﬁb%mpmmnymmﬁﬁ 239), 1o, 0bozHAYHE
ee Gyksoil s, nomyTm: R
S =8 3.

w3
-2
ook 3 ]

- b -
Puc. 261 Puc. 262

269. Ilnomags cermenrta. A HAXOXKAEeHHA TUIOMAJH CErMeHTa,
OrpaHdvYeHHOro Ayrolt ¢ u XopAoA AB (prc. 261), HANO OTHENLHO BEMHC-
JUTH NAOmaxrp cektopa AQBsA u mnomans TpeyromsHuka AOB u n3
nepsolt PLHIYECTh BTOPYIO.

Brnpouem, KOrga rpagycHoOe M3MEpeRne IYTH § HeBIHKO, ITOMAAEL cer-
MEeHT& MOXXHO BLIYHCIATD MO cllegyomefl tp b nuxeuno it dopuyne
(bl ee mpuBOMIM Ge3 AOKA3ATENBCTBA):

IOMATE CErMEHTa = ;bh, (1)
rae b ecth ocHopauwWe cermenTa (pmc. 262), a A — ero pricora {06bix-
HOBEHHO Ha3dulBaeMas CTpenkodl cermenTa). Joxazamo, YTo NOrpenIHOCTD
Pe3yNBLTATA BHTACIEHHS, TIOMydaeMoroe no 31oit nprbmmxennoil Gopuyne,
TEM MEHBIIE, YeM Menpmme orHOwenne h : b; Tak, ecim kb MeHbine lfgb (uro
ObiBaeT TOTHA, KOTHA AYra & COgepKET MeHpmie 50°), TO mOrpemHOCTE
OKa3bipaeTca Menbine 1% nomany.

Bomee Tovnble pesynbTaThl AaeT 6anee CroKHAR POpMyna:

2 h?
OAOMIAIL CETMEHTa = ﬁbh + % (2)
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YHOPAJXXHEHHAA

HdokazaTp Teopeus

1. B papannenorpaMMe paccTosuns moGol T09KH ARArOHAITH 0T OBYX EDH-
NEFKAMPX CTOPOH COPATHO NMPONOPIHOHAILHE: STHM CTOPOHAM.

2. [Inomaay Tpamemun DPABHA MPOHIBEHEHHIO OMHONE MI HEMADALIS/ABHBIX
CTOPOH Ha NEePNCHAHKYIAD, OnyINeHnstlt H3 CepeIREE Apyroft HenapaLIe sHoR
CTOPOHN HA TEpBYI.

3. Ipa wersipexyrobHyKS PABHOBSTHKH, G Y HEEX DABHBI COOTBETCTBEHHO
SMATOHAM H YTONA MEMAY HUMM.

4. Ecnu nnomaan ABYX TPeYTONbHHKOB, NPHIEAKANMX K OCHOBAHMAM TpPa-
nerEn ¥ 0GpasyeMbx TepeceventeM ee AMAroHaNe!l, PABHE COOTBETCTBEHHO P°
1 ¢*, T0 miowazp seelt Tpamenuu pasna (p + g)°.

5. [lnomane MPaBRIRHOTO BIHCAEAOTC NICCTHYTONLHMKA DAREA % NIOITAIS
TIPaBUEBHOCO ONUCAHHONO MIECTHYTILHAKA.

6. B werpipexyromsanke ABCD qepes ceperpuy amaronam BD nporese-
H3 NIpasad, Napaifesshas Apyrofi qmaronann AC. 9ra npasas mepecexaeT
cropory AD B Touke B. Hokasars, aro orpesox CE pemar aersHpexyronbHUK
TIOTOMAM.

7. Ecan Memuadi TPEYrOABEUKA BISTE 34 CTODOHE APYTOT0 TPEYTOILEHKA,
TO TWOMANE DOCTSIHErO PABHA IWOWALA HEPBOTO.

8. B xpyre ¢ nearpoM O npopesena xopaa AB. Ha pamayce OA, kak wa
AMAMETPE, OUHCAH® OKPYXXHOCTh. JOKa3aTh, Wro miomanu ABYX CerMENTOS,
oTcexaeMuX Xo0pAaofi AP or ofomx kpyros, oTHOCHTCH, KAk 4:1.

3dajgaunm Ba BHYHCIEHHUE

9. BuauciuTs mIomans NPEMOYNOVIBHOR TpAlenwH, ¥ KoTopoll ogpme K3
yrnos pazen 60°, 3HAS WM 002 OCHOBAHRA, MK OAHO OCHOBAHEE M BHCOTY,
HIH OHHC OCHOBAHHE K GOKOBYI0 CTOPOHY, HAKJIOHHYIO K OCHOBAHHID.

10. Hauti ocmopanas Tpamemud B u b i ee eucora H. Boruncimurs sucory
TPOYTONBHAKS, 00PA3OBAHHOIG IPOROIKeHNeM HEMADA/IETEHEX CTOPOH Tpane-
LM A0 B3aMMHOTO [epece™enus.

11. B TpeyrombaAK BOKCAH APYTol TPEYrOABHIK, BEPIIMHE KOTODOI Je/IST
TIOMOIAM CTOPOHE IIEPBOTO TPEYCOABHMKA; B APYrofl TPeYryIbHAK BIHECAR I10-
AobEmM xe ofipazomM TpeTwit; B Tpernlt — gyeTeepTEdY M T. A, neorpmnqetmo
Haitre npegen cymdet nronaelt 3THX TPEYroALHKKOB.

12. Tio TpeM ZpHRLIM CTOPDOHSM G, b H ¢ TPEYIOILANKA BENHCINTL PaHyC
¥ KpY¥Ta, BUHCAHHOIO B STOT TPEyTOIBEHAK.

Yxazanue Ecan § ecTs mIomane TPeyrolbHKKA, TO KO YCMOTDETS,
9o

=%ar+%br+%cr=pr,
TAe p O3HAURET ANIYNEDMMeTp TheyroibEMKa. C ApYTOft CTOPOHDI, IIOMANE
S pupaxaserca (opuynoft, susenesmolf 8 § 256, Orcions MoXKAO nOAYHHTH
dopuyry nas r.
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13. BomcanTes CTPEAKY (BHICOTY) M IIOIIANS CePMEHTA B SABMCHMOCTH
OT Pamuyca r KPYTa, ecAH ICHTPAJAHHIR YroJ, COOTBETCTBYIOLMIL CerMeHty,
copepxuT 60° . Brivkcnenne 310 npomssecTH TpeMz cnocobaus: 1) mocpencTaoM
BHMATAHNA H3 (IOMAIN CEKTOPA IUIOMAIN TPeyTONLERKa; 2) 1o neppol cOKpa-
imennoft popMyne, yxazannoh B § 269; 3} mo mropoit coxpamennodt gopayae,
yxasantoll Tam xe. CpaBEHTe Pe3yNbTATH BHYMCICHAS APYT C APYTOM ¢ De-
JIBIO ONIPENENNTh AGCONMOTHYI0 B OTHOCATENBHYIO NOrPeNIEOCTHE TPUG/IKeHHEX

Pe3yLTATOB.
Pemenne:
b=r;
h=r- %n/é = %r(2 — v/3) = 0,1340r;
2
1) wromane p; = m'T - %ﬁ =2 (% - ‘/T';i) = 0,0906+2;

2) nnowmany pp = §M=§-r—0,1340r=0,0893r2;
3

3) mromams psgbh + % = 0,0893r" + 0,0012r% = 0,0005r.
AGCONOTHAA NOTDeIIHOCTE:

Ang wiomang p2 = 0,0906r% — 0,0893r% = 0,0013r%;
Ass nomaaH ps = 0,0906r2 — 0.0905¢2 = 0,0001¢2,

OrnocurempHas nOrpemHocts (T.e. OTHONIEHNE aGCOMOTHON NOTPEMHOCTE X
HaMepEeMolt ReMHE):
pL—p2 _ 0,0023r% — 140,
AT DAOWAIR p3 = Tn = SRy = 0,014 = 1,4%;
pL—pz _ 0,0001r*
m - 0,0906r2

= 0,001 = 0,1%.

ANS MIOWANH Pz =

Taxw o6pazom, pesynbTaT, BrraacICHANA 10 NepBoit npatmrxennol GopMyne,
MeHbIE HCTHHHONG pesy/brara (mpnbimsaresmeno) Ba 1,4%, a peaynprar, BhI-
YNCIERHL 110 BTOPOl mpaGanmxentolt dopMyne, mensme uernmHoro aa 0,1%.
14. 1) 3uas ocaopanme b cersenta m sbicory ero (crpenky) A, BLHHCINTS
PABHYC 1 KpyTa.
Yxasanue H3npamoyrorsHOrO TPEYTONbHEKS, ¥ KOTODOTO FHIIOTENYIS,

b
€CTh T, OBHH KATeT —, & ApYrofi r — R, Hax0AMM ypaBHeHne:

2
(3)+e-mr=r,

H3 KQTOPOro JIETKO ONPEdc/IMTD ¥.
2) Bumcmmuewxpm,mmo,mnpnmmmm

pasuOoM 67,2 oM, CTpesEa eTo ecThb 12,8 cm (cM. npearigymee yxasamme),
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3amaun Ha mocTpoeHHE

15. Pasgenars TPEYTOABHNKE NPAMbIMH, IPOXOSAHME JEPE3 &T0 BEPIIMHY,
HB TP MaCTH, IVIOMAAH KOTOPBIX OTHOCATCA, KAK 711 : 18 : p.

16. PaznenuTs TpeyrOIsHEK HA Ape PABHOBEINKHE YaCcTH NpAMol, opoxoas-
Il yepe3 AARHUYI0 TOMKY €ro CTOPOHHL.

17. HaliTs BHYTPH TPeyTOIBHUKA TAKYIO TOUKY, UTODH NpAMBIE, COCIEHII0-
e ee ¢ BEPIIHHAMH TPEYTOILHEKA, JEJGUIH ero Ha TPH PaBHOBEIMKHE TaCTH.

Yrasauwe. Paznemam cropoy AC Ha 3 paBHHe wacTu B Toukax D
A E, Yepes D upovonau npamyio, mapanensayo AB, u yepes E — npauywn,
napasrensny BC. Toura nepeceyenus aTHX NpEMEX ~ HCKOMAd.

18. To e — ma TpK uacTa B oTHOmMEHun 2:3:4 (1w Boobme m : 7 : p).

19. Pa3gesars DapaniesorpaMm Ha TPM DABHORETHKME YACTH NpSMLIME,
HCXOAAAMHA U3 BEPHIUHE €r0.

20. Pasne/HTE Iapasiesorpasyt Ha ABe SACTA HPEMOM, IpoXoadmelt Tepes
JAHHYI0 TOYKY, TaK, YTO0M HX [LIGWAZH OTHOCHIHCH, KAK M : 1.

Y KRazanue Cpeasmn AHHHIO TAPAUIENOrPaMMA DA3AEANTE B OTROMIS-
HEH 7t : M TOYKY AeJeARA COSNRHUATL NpAMOi ¢ JaHHOM ool

21, Pa3nenHuTh Dapa/nenorpaMM Ha TPH PABHOBETHKHE HACTH NPAMEIMM,
MAPaJUTE/IbHEIME JUATOHAJINA.

22. PaspenmTe momans TPeyroABHMKA B CDGOHEM B KpafiHes OTHOIEHHH
TPAMOMN, NApARNeBHON OCHOBAHNIO.

¥ xa3anue Pemaerca npnaomenuem arefphl X reoMeTphs.

23. Pasme/iTs TpeyroNbHEK Ha TPH PABHOBEIMKAE TACTH NPAMLIMM, Tep-
ACHIRKYASPHEIMY X OCHOBAHIUID,

24. Pazmeavrs kpyr Ba 2, Ha 3, . .. PABHOBE/TMKHNE 92CTH XOHIEATPHUSCKIMHE
OEPYXKHOCTREMH.

25. Pazgesars TpaleLMio Ha, Ap€ PABHOBENMKHAES MACTH NPHEMOD, Dapa€e s-
HOH OGCHOBAHHAM.

Ykazanne [lponomxes nenapannensHue CTOPOHb A0 B3aAHMHOTO IEpe-
CeYeHns, B3ATh 33 HEHSBECTHYI0 PEJIMMMHY PACCTOSHWE KOHDA HCKOMONR JIMEHMM
A0 BepHIMHBI TPeyro/bHEKR; COCTABHT: NMPONCPORH, HCXOAS H3 IVIOmANed mo-
JOGHBIX TPEYTWILHKKOB.

26. Jannuft Tpeyronbink mpeclpazoraTs B Apyroli papnOBENEKHL NIPAMO-
YPOABHMK C HAHHEM OCHOBAHHEM.

27. IloCcTPORTE KBRAPAT, PABHOBENMKH ?{3 JAHHOTO KRAJIPATA.

28. INpeofipazosaTs Kpanpar B PaBHOBeNHEMI OPIMOYTONBHAK, ¥ KOTODOTo
CYMM2 ATH PasHOCTS d ABYX CMEKHBIX CTOPOH JAHA. .

29. [locTpouTs KPYT, PABHOBSNHEHI KANBIY, JAKMIOHEHROMY MeXIY ABYMS
JAHHLME KOHUCRTPHUECKHMHA OKPYKHOCTAMH.

30. TlocTponTs TPEYrOIBHUK, MONOOHLI ONHEOMY ¥ PABHOBEMMKHI APYroMy
H3 OBYX JAHMHKX TPEYTONEHMKOB.

31. Jannuil Tpeyroasauk peobpasosaTh B PABHOBEIHKAN PABROCTOPOHEMH
(mocpeacTrom npaIOKeHUd anrelfpm K reoMerprm).

32. B pawmfi Kpyr BOMCATh NPAMOYTOALHEK ¢ JAaHHOA DACHAAMO m°
(mocpesacTeoM NpHnokenns aareGpel k reoMerpam).

33. B nannetd TpeYTONBHHK BIMCATh TPAMOYTOLHMK € AHHOH IIOmMAIBIO 11;
(OprnoxkenueM anrefpH K MreOMETPHEH; HCCACAOBATD).



CTEPEOMETPUA

HpeasaprTensHele 3aMegannst

1. B crepeoMeTpEN H3YYAIOTCH T'eOMETPHMECKEE TeAad M NPOCTPAH~
cTeeHHBIE (HTYDHl, HE BCE TOUKHM KOTODHEX ACKAT B ONHOE IJIOCKOCTH,
IIpocrpancreenante (HrypH uzofpamalorca H3 WAOCKOCTH [0 ONpeAe-
JIEHHLIM OPABANAM, OCHOBAHHEIM HA FEOMETPHIECKUX CBORCTBAX, KOTOPHIE
:Lpomqqm‘ HA 133 NpAGIH3UTENBHO TAKOE JKe BIeYATACHAS, KAK H CaMa

HTYDA.

Oppm 83 cnocoGoB H306paKenHa NPOCTPAHCTEEHHBIX GUryD Ha mmIOC-

xocra Gyger ykasan B nannuefimem (§§ 54-66).

Tnasa I
TIPSIMBIE 1 IIJIIOCKOCTH

1. OIIPEIEJIEHVE NONOXKEHHASA IJIOCKOCTH

2. HaolbpaskeHne IIOCKOCTH. B obriaenno#l )xU3HEM MHOTHE OpEn-
MeTh, NCBEPXHOCTE KOTODRIX HANOMHAHAET TeOMETPHYECKYIO ILIOCKOCTD,
HMEOT (OPMY NPAMOYTONbEHMKA:

nepemeT XHNTH, OKOHHOE CTeKNO,
MOBEPXHOCTL NACHMEHHOro CTONA

n T Ilpu sroM ecaH cMOTpeTH M
Ha 9TE NpPeAMETH NON, yIioM H

¢ Gonpmero paccrodAHRs, TO OHH
MPEACTARAAIOTCE HAM HMEOUIHEME Paue. 1 -
dopuy napannenorpamua. I[losto-
My UPEHATO B300pAKATL IIOCKOCT: HA PACYHKE B BIAC NADPAIIeNOIPaM-
Ma*) . D1y mnocrocTs ofmvHo ofoanauater ommoft GywxBo#t, HampEMep
«nnockoeTs M» (puc. 1).

3. OcroPEBI® CBOMCTBA MANOCKOCTH. YKAXKeM ClAeayIonHe chofi-
CTB3 [JIOCKOCTH, KOTOPEIE IPMEAMAITCH 63 HOKASATENLCTBA, T. €. ARIg-
FOTCA AKCHOMAMH:

*) Hapany ¢ yrkasauasiM 2300parkennem LIOCKOCTH BOIMOARG A TAKOE, KAX BB PHC.
15-17 = ap. (Tlpma. pen.)




216 In. 1. [IPFAIMEE B TNIOCKOCTH

1) Ecau dse mouxu npamoti npunadaescam naoCKocmu, mo & xaxcdar
MONKG 3MOH NPRMOLL NPUNBIAEHCUM NAOLKEGCY,

2) Ecau dee naocxocmu usmetom obugso mousy, Mo ony nepecexaromes
no n , APOZOORWEN “epes IMY MOKY.

3) Yepes scanue mpu monxu, He sescauiue wa oonoti npamoti, moocHo
NPOGECTIY RACCKOCTRL, & NBPUINOM MOALKO OdNY.

4. Caepcrerna. U3 nocaennere NpeanoxeHds MOXHO BHIBECTH

CTBH:

1) Yepes npamyio u mouKy 6HE € MOICHO NPOSECTIU NAOCKOCTD
(v moavxo odny). HdeticrenTensHo, ToUKa BRE OpPAMON BMECTe ¢ KAKAMU-
HHOYAL HpyMdA TOGYKaMA ITOH npsMoft COCTABRAIOT TPW TOYKH, 2epel
KOTOpBIE MOXKHO NPOBECTH ILIOCKOCTE {H MPHTOM OAHY).

2) Yepes Gee nepecexatyuecs NPAMHIE MONCHO NPOGECTIY NAOCKOCTD
(u mosvro odny). JelicTanrensno, B3AB TOYKY MEpPECEYeHHsS H €mE MmO
onpofl TOUKe Ha KXol mpamofi, Mu OyfeM HMers TpPH TOYKH, 4Tepe3

El€¢ MOKHO IPOBECTH TIOCKOCTD (11 IPHTOM OFHY).

3) Yepes doe naparieavime nPAMNE MONCHO NBPOGECIHY MOALKG OONY
naocxocme. HelicreaTensio, napannentHele mpaMbie, MO OMpeaeAeHHIO,
JICXRKAT B OFHOA NAOCKOCTH; 3Ta IUIOCKOCTL SOHHCTBEHHAS, TAK KAK qepes
OlEY U3 NAPAMIENEHBIX B KAKYI-HEOYAL TOAKY APYrofl MOKHO MPOBECTH
He Goyee opHON NAOCKOCTH.

5. Bpamenne nmiockocTu Boxpyr npamoli. Yepes waxciyo
NPAMYID G NPOCTRPAHCINGE MONCHO NPOGECTLL DECUUCAENHOE MHO-
dHeecmao naockocmet:,
; B camom gene, nycTh Aana mpsaMad ¢ (puc. 2).
Bossmem rakyo-uubyap Touky A BHe ce. Uepea
TOYKY A M IpPEMYI0O G WPOXOTHT eNUHCTREAHAS
niockocts (§ 4). Hasosem ee mrockocTsio M. Boas-
MeM HOByW0 Touky B sue miockoctn M. Yepes
To4Yky B ®H DpAMy0 @ B CBOIC 04YEPEAb NPOXOINT
mnockocTs. Hazosem ee miockoctnio N. Oma e
MOKeT cOBNa ATk ¢ M, Tak KaKk B Hell JIeKUT TOIKA
B, xoropas He NPHHALNEKMT MIocKOCTE M. MnBt
MOXEM JANCe BIATH B NPOCTPAHCTBE €lIe HOBYH
Touky C Bre mnockocredt M u N, Yepes Touxy C
H OpAMYI0 G OpPOX0AAT HOBAS IockocTs. Hasosem
ee P. Ona He copmagaer HE ¢ M, aE ¢ N, TaK KaK B Heil HAXOAUTCA TOYKA
C, He UpHHALIEKAINAA HE KIOCKOCTH M, Hu nnockocru N. Hponomxas
6paTh B HPOCTPAHCTBE BCE HOBRIE M HOBBIE TOUKH, MEI By/1eM TAKHM IyTeM
NOJYYaTh BCE HOBHIC H HOBBIE NJIOCKOCTH, OPOXOALNME depes JNaHHYIO
opaMy® a. Takax naockocreil Syner GecuuciieRHoe MHOKeCTBo. Bee
STH INIOCKOCTH MOXXHO PACCMATPHBATE KaK PASAHYHELE MOOXKEHHS OxHOM

4 Tofl XKe NAOCKOCTH, KOTOPax BPALIAETCS BOKPYr npaMoll .
Mul MOXKeM, CNEIOBATENLHO, BEICKA3ATH €OIE OAHO CBONCYR(G ILIOC-

KOCTH: HJAOCKOCTE MOXKET BPAMIATHECH BOKPYI BCAKOMN
npaMoli, nexameli B 5T0oM NAOGCKOCTH.

Puc. 2
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6. 3apawm Ha mocTpoeEme B mpocTpaHcree. Bcee nocrpoenns,
KOTOphle JelANNCh B IUIAHMMETPHH, BRIIGIHANHCE B OAHON MI0CKOCTH
NpH MOMOmMM YEPTEeAHBIX MHCTPYMenToB. [lns noctpoenwit B npocTpas-
CTBE UEPTEXKHBIE MECTDYMEHTEL CTAHOBSTCA YK€ HENPHT'OMHBIME, TAK KAK
4ePTHTh BUTYPH B IPOCTPAHCTEE HEBO3MOXKHO. Kpome Toro, npu nocrpo-
eHEIX B NPOCTPAHCTBE MOSB/ACTCH €INe HOBHIL 2JEMEHT — MJIOCKOCTB,
TOCTPOCHHE KOTOPOli B IPOCTPAHCTRE HENE3A BRINOAHAT CTOMb TPOCTLHIMH
CPEACTBAMM, KAK MOCTPOEHRE MPAMO HA IIOCKOCTH,

TNosToMy IpH HOCTPOEHKAX B NPOCTPAHCTEE HEOBXOAHMO TOUHO O NI p e -
AEeNHNTHh, YTO 3HAYHT BHOOMHHTH TO HAH HHOEe MOCT-
pOeHHe W,B YaCTHOCTA, Y70 3HAYHT NOCTPORTD ILIOCKOCTD B IIPOCTPAH-
cree. Bo Beex mocTpoeHHNX B NPOCTPARCTBE MEL By/ieM NPeANOAaraTh, TI0:

1) n10CKOCTS MOMXKET GHTH NOCTPOEHA, €CIH HAN/IEHEI SNEMEHTH, onpe-
JeAsolipe ee moJoMkeHue B nmpocrpancTee (§ 3 & 4), T e. 90 MR yMeem
IOCTPORTE IJIOCKOCTE, MPOXOAAILYI0 UYepes TPH AaHHES TOUKH, 9ePes NpH-
MYIO M TOUKY BHE €€, depes Ape NePeCceKaIonmecT HiH ABE MapayJelbHuie
PAMBIE;

pﬂ2) ecnn JAAHBI AB€ TMepPeCeKANMECH NIOCKOCTH, TO JAHA H JMHMA MX
OePeceyents, T. €. MbI yMeeM HallTH JMHHIQ NepeceyeBHA ABYX ILTIOCKO-
crelt;

3i eC/IE B OPOCTPARCTBE JAHA ILIOCKOCTD, TO Mbl MOJKEM BEHIHIONESTE B
Heli BCe NOCTPOEHHS, KOTOPEIE BHIIONHLINCH B ILTAHAMETPHH.

BrnonHHTh Kakoe-IRGO NOCTPOCHHE B IPOCTPANK-
CTBEEe — 2T0 3HAYMHT CBECTH €TI0 K KOHE‘IKOM}' MACHNY
TOABKO 970 YKa3aHHBX OCHOBHHBX nocrpoenuir. [Ipn
IIOMOMIM 3THX OCHOBHBIX 33434 MOXCHO DELIATH M 33434 Gonee CIOKHELE.

B >Tux npeanoxkesHax U PeliaIOTCA 3343MA HA DOCTPOECHHE B CTEpeo-
METPHH.

7. IIpumep 385341 Ha NOCTPOERNE B NPOCTPAHCTEE,

3anaua. Hetimu mouxy nepeceuenun dannoti npamoti a (puc. 3) ¢
daxnotl naockocmuw P.

Bosbumeis 5a nockoctn P kaxyro-nubo
Touky A. Yepes Touky A n npamywo @
npoBoAEM mrockocTs Q. Oua mepecexaeT
wiockocTs P no mexoropolt npamoilt b.
B nmnockocre @ maxomam Touky C me-
pecevienHs mpaMbx ¢ m b Ora TOuKa
u Gyaer uckomoft. Ecnm npsmeie ¢ m b
OKRXYTCE NApPANACAbEEIME, TO 3AXAYA HE
GydeT UMeThL peleHns.

2. TAPAJINTIENBLHBE IIPSIMBEE H INIOCKQOCTH

Ilapannhenpanie npaMbie

8. IIpensaparensEoe sameuyanue. Jlpe npamyie MOTyT ORITE pac-
TIONOXEHH B MPOCTPAHCTEE TAK, YTO Yepes HUX HeNb3d NMPOBECTH ILIOC-
KocTh. BosbmeM, HanpuMep (pHc. 4), xpe Takne npamiie AB n DE, u3 xo-
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TOPEIX OfHA NEPECEKALT HEKOTOPYI0 INIOCKOCTD P, 8 APYyraa ACHKHT Ha Helt,
HO He npoxoqsT 4Yepe3 Touky (C) nepecevesmus mepeoli mpaMoli 1 maoc-
¥0cTH P. Yepes Takue Ape npaMple HeAL3A NPOBECTH IIOCKOCTD, OTOMY
9TO B NPOTHBHOM Ciay4ae uepes npaMyw DE n rouxy C npoxognm 61
IBe Pa3AnYHbBe IIOCKOCTH: anxa P, nepece-
xaoman npaMy AB, n apyras, coaepxa- A
mAA ee, a 370 Hepo3MoxHo (§ 3).

Jge npauuie, He NeXange B ONAON M0~
KOCTH, KOHEYHO, He HEPECeKAOTCH, CKOILKO
6bl HX HH DPOIODKAN; OOHAKO MX He HA3bI-
BalOT NAPAICALHLIME, OCTABIAA STO HA3BA: 2
HAe ANS TAKHX OPAMEX, KOTODHE, HAXO0- Puc. 4
AACEHE B OGHON OJo0CKOCT M, HE OEPE-
CEKAKTCA, CKOJILKO DH MX HE NpOAOIDEANE.

/Jipe npAMEle, He JeXampe B OAHONA IIICCKOCTH, KASHBAIOTCH CKpelnp-
BAIOIIAMHACH.

IIpamMas ¥ DIOCKOCTS; NAPALICILEBLIEG MeXAY cobofl

9. Onpeaenerne. Iknockocts u npaua;l, HE JeRAINAS B 9TOMN ILI0CKO-
CTH, HaSHRBAIOTCE NAPANLIeNbHLIME, eC/IN OHH HE NePECEKArTCH, CKOMb-
X0 OB MX HH OPONO/IKANM,

10. Teopewma. Ecau npimas (AB, puc.5) napasieavra xaxoti-

: nubyde npamoti (CD), pacnososcennoli 6 naoccxoemu (P), mo
OHE NAPGARCADHE CAMOT NAOCROCIRY.

Ilposenem yepez AR u C'D naocxocTs

R u npeanosoxnM, uto npavaa AB rae-

4 -8 HEOYAL TEPECeRAeTCH ¢ ILTOCKOCTHI0 P,
_________ Toraa TOYKA mepeceyeHHd, HAXONACH HA
c 4 o npsmoi AB, IOIKHA DPRARANIEKATE TAK-

*e B nmockocTn’ R, aa xoropoft sexmr

: npamasd AB, B T0o 3Ke BpeM# TOUYKa Ne-
L - peceYeHEsd, KOHETHO, JO/KHA TPHHALNE-
XaTh H mnockocra P. 3uauuT, Touka ne-
PeceTeHMA, HAXOARCH OXHOBPEMEHHD X HA
mnockocTH R, u ma nmnockocru P, nomxaa
JesxaTh Ha npaMoti C D, no ROTOPOil nepecekaloTes T IIOCKOCTR, CAeR0-
BaTeNILHO, npamau AB nepecexaerca ¢ mpamoit C'D. Ho 910 ReposMoxHo,
TaK Kax no ycnosuo AB||/CD. 3naunT, Hemmad qonycrETs, o6l npaMas
AB nepecexanach ¢ mi0cKocTsio P, B notomy ABJ||P.

11. Teopewna. Ecau nsockocms (R, puc. 5) npoxzodum uepes
npamyo (AB), naparseasriyno dpyzoti naocxocmu (P), u nepece-
RAEM MY NACCKOCTIL, MO Aunus nepecexenus (CD) napaareas-
Ha nepeot npaaoii (AB).

Prec. 6
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Heficreurensno, Bo-nepenx, npaMas CD aexur B oxpoil nnockocTn
¢ npamolt AB, Bo-BTOPBIX, T4 IPSMAA HE MOKET Tepecedbls ¢ MpamMol
AB, notomMy 4TO B NpPOTHBHOM chayuae mpaMaa AB nepecexanach Gmt
€ ILIOCKOCTHI0 P, YTO HEBOBMOXKHO.

12. Crexncreue l. Ecau npamasr (AB, puc. 6) rapanseatna xaovc-
doti u3 deyT nepecexaouurcs naocxoemets (P u Q), mo ong napasseasua
Aunut uz nepecesersus (CD).

IIpoBenen mnocKocTe: Yepes AR
H KaKyio-HHOyab Touxy M npamoft
CD. 9ra wiockoets momxma me  ©
peceunca ¢ maockocramu P u Q M
MO APAMbIM, DApaAAeALHMM AR n
npoxogAmeEM depes Touky M. Ho
gepe3s Touky M Mox80 mposecrm
TONLKO OOHY HPAMYIO, [IRPALIeTs-
Hy1o AB; 3na90T, Ipe JHHUHA Tiepe-
CeveHHs NpoOBeNeHHON IIOCKOCTA
¢ maockoeTamMud P U Q) AomxEm
CIHTHCA B OFHY NpAMYIO, DTa. ipsa-
Masi, HAXOASCh ONHOBPEMEHHO HA
IIOCKOCTH P H Ra IIOCKOCTH ), HOMKHS, COBNAAATH ¢ mpamol CD, nmo
xotopodt maockocTu P u Q nepeceratorces; suasut, CDJ|AB.

13. Caepcrsne 2. Ecau dee npamne (AB u CD, puc.7)
napasseavuse mpemvets npamotl (EF), mo onu napoasesvns wmexncoy
coboti.

Hposeaem naockocTs M uepes napasnennurte npsmeie AB u EF., Tak
xak CDJEF, o CD||M (§10).

C

IipoBemem Taxke nmoc-

xocre N wepes CD w mexo-

) 4 c TOpYI0 Touky A mnpamoi
o B AB. Tax xak EF|CD, To
D EF||N. 3paunT, naockocTs

y N Jpomxma nepeceancst ¢

C1 mwLiockoeTeio M no apamoit,
‘1< E napamneasuoft EF (§11) n
B B TO JKé BpeMa npoxonamet

Puc. 8 qepe3 Touxy A. Ho B mioc-

xocrr M uepea A npoxoaar

CTBEHHAS NPAMAd, Na-

pamaencras EF, uMenso npauas AB. Cnepoparemsno, naockocts N
nepecexaerca ¢ M no npamo# AB, araaur, CD||AB.

IlapannensHble AOCKOCTH

14. Onpeanenensue. JIse MACCKOCTH HASHBAKYICHE NApAIICALHbI-
MH, €C/IH OHN HE NEePeCeKalTed, CKOMBKO Obl HX HIY NMPONOAANH.
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15. Teopema. Ecau dee nepecexarwusueca npamue (AB n
AC, puc. 8) odnodi naocxocmu (P) coomeememeenno napasress-
1o dayae npassim (A By u A, C,) dpyeoii naockoemu (Q), mo smu
NACCROCINY NAPEAREALHL.

MNpavue AB u AC napannensus niockocrs @ (§ 10).

Honycram, aro nnockocTu P K () nepecexalores no HekoTopoli npamoli
DE (puc. 8). B rakom caywae AB)DE u AC||DE (§ 11).

Takum obpazom, B mrockocT P depes Touky A mpoxonar ape nps-
Mbie AB u AC, napaanensuwe npamoft DE, yTo HEBO3MOKHEQ. 3HAYHT,
mnockoery P n (Q He nepecexaloTes.

16. Teopema. Eecau dse napasiesvnne naockocmu (P n
Q, puc. 9) nepecexaromcs mpemvetl naockocmwwo (R), mo aunuu
nepecevenus (AB u CD) napaaseasun.

Helicterrensro, po-nepeex, npamsie AB 1 CD naxonsarca B onpott
mnockocTa (R); BO-BTOPHIX, OHM He MOTYT Mepecedbcs, TaK KaK B mpo-
THBHOM CAy4ae nepecekalucs 6u nrockoctd P n (), 4TO npoTHBOpeuMT
JCACEHIQ. '

17. Teopema. Ompeaxu napaasesvnns npasmvx (AC n BD,
PHC. 8}, 36KA104EHKME MENCOY NGPEACALNUMY NAOCKOCTRMY (P
u Q), pasnu.

Yepes nmapasnensunie npamue AC m BD npoeeaem nnockocts R;
OHA NepeceveT nockocTH P M @ no napannenssmM npsaMem AB n
CD; cnenosarensno, ¢urypa ABDC ecrs mapaanenorpaMM,  noromMy
AC = BD.

18, Teopema. Haa yzaa (BAC u B1A1Ch, puc. 10) ¢ co-
OMBETNCMBEHHUO NEPAANCABHBMY U OJUHAK0E0 HATPASACHHBMY
CMOPOHGMU PAOHY U SENHCGM @ NAPIALEALHBMET Naocxkocmsix (P
Q).

Yro mmockocTe P u Q
napaJuteNibubl, 6LUIIO H0KA3a-
Ho eime § 15); ocTaerca go-
KA3aTh, 4To yrin A u A
PABHHL.

OTnoxAM HA CTOpOHAX
YIVIOB OIPOUABOSBHELE, HO PaB-
Hue orpesku AB = A, B,
AC = A101 H OpOBeAeM
npamme Ad;, BB, CCy,
BC n B)(;. Tak xax or-

Puc. 9 Prc. 10 peske AB u A3 B; pasHH

¥ HapaalenbBH, To urypa

ABB, A, ecrh napaajesorpaMM; noyToMy 0Tpeske A4d; 1 BB; papum B

napanneapset. [1o Toil >xe npHdARe paBHN ¥ NApAIeNLEL] OTpe3xkn AA;

5 | CC;; CHASAOBATENBHO, BB] ||CC] H BB] = CCl. .[[OB’I‘OM)' BC = 3101
1 AABC = AA; B Cy {no TpeM croporam); 3uaunt, LA = L A;.
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3agaty HA MOCTPOCHHAE

19. Yepes mouxy (A, puc. 11}, pacnosodicensnyo ene dannoti npsmods

Ea;, 8 NPOCMPARCINGE NPOSECINY NPAMIIO, RAPALIEABHYIO dannotl npamot
a).

Pemenne Yepes npamyio a u Touky A mposoguM maocckoets M.
B aroil nnockocTa crponu nmpaMyo b, napasaensryio npaMoii a.

3aaada nMeeT eNMHCTEEHHOE pemenne. B camom meme, nckoman npsa-
Mas Q0DKHA JIEKATh ¢ OpaMoll a B oadoli maockecTd. B sToit xe nmoc-
KOCTH AOJLKHA HAXOAMTLCA TO9Ka 4, 4epes KOTOPYIO MPOXOAET MCKOMAS
npaMas. 3HAYAT, 3TA IOCKOCTH JOKHA copnagats ¢. M. Ho s nnockocrs
M uepea Touky A MOXXHO NPOBECTH TOILKO OHY NPSMYIO, NAPALACNLHYIO
npamoit a.

20. Yepes danno
mousy (A, puc. 12) npo-
secmu  nA0cKocms, na- a
passeasryto éannod naoc-
soemu (P), ne npoxoda-
weti vepes mouxy A. A

Pemenne Iposo-

AnM Ha nIockocTd P ge-

pe3 Kaxyo-mbo Touky B

JABe KakHe-nuGo npampe Pue, 11 Puc. 12

BC u BD. Ilocrporm ape

BCIOMOTATERBHBIE IMIOCKOCTH: INOCKOCTE M — vepes touky A u npamyio
BC u nnockocte N —— yepes Touky A um npamyw BD. Heroman
MAOCKOCTh, MApA/UTeNbHAA OAOCKOCTE P, HOMAHA nepecedb IVIOCKOCTH
M po opamoit, mapanneasxoft BC, a mnockocrs N — mo mpsmoit,
napanaensiofi BD (§ 16). Orciona BHITekaeT Takoe NOCTPOCHUE: vepea
Tousy A nposogam B naockoctn M upamyio AC,||BC, a B nrockocTa N
npamyio AD,||BD.

Yepea mrpamite AC) u AD; nposomum nmockoets Q. Oua u 6ymer neko-
moft. B caMom pene, croporm yraa Iy AC), paciiosoxeHHoro B IJIGCKOCTH
Q, napaanensun croporaM yraa DBC, pacnonoxentoro B mockoctn F.
CaenoBarenso, Q|| P.

Tax xax B imockocT M vepe3s TOUKY A MOXCHO NPOBECTH JAIDb ORHY
npaMyo, Bapamnensiyio BC, a B nrockoctn N yepes Touky A Axms oaHy
npaMyIo, napamaensayio BD, To 3a/34a HMeeT eMUNCTBEHHOE PLINCHUE.
CrneaosaTennno, 9epe3 KaXAYI0 TOYKY NPOCTPAHCTER MOMKHO IPOBECTH
EAURCTBEHHYIO TJIOCKOCTE, MAPANICAREYIO AAHHCH INOCKOCTH.

21. Hepes dannyro npamyro (a, puc. 13) nposecmu naockocme, na-
passeavryio dpyzoli dannoti npamoi (b).

Pemenue 1-#f cayqai. Ilpaxue a u b e napanneabun. Yepes
¥axy1i0-aubyap Touky A npaMolt ¢ npoBOREM NpAMYIO by, DAPANNEILHEYIO
b; 9epes npamete a u by npoBoayM mwiockocts. Oua n Gyner ncxomol (§ 10).
Sanaua HMeeT B ITOM CIIydde SAHHCTBEHHOE PemeHnye,
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Puc. 13

2-fi cay=alt Hpausie ¢ u b napamsemsaet. B stom caywae 3anaua
HeOnpeAeNeAEa: BCAKAR [UIOCKOCTE, NPOXOAAIIAH depes nparywo a, Byyer
NapayLIeaLag npanol b,

22. Ipumep Gonee caoxuofl 3agaan HA nocTpoenne. Janw dee cxpe-
wusaotgtiecs npasue (a 1 b, puc. 14) u moxa A, Ke AMCGUAR HY Na 00NOL
us danrivir npamus. IIposeemu vepes movny A npasyio, nepecesasougpo obe
datrine npaswe (a u b).

Pemenne. ThxmnmmnpmunmnanponmqepeamcyA
H Hepecexatsh NpPAMyKX &, TO OHA JOMDKHA JCKATh B IUIOCKOCTH, MPOXOZAmes
qepes OpaMyi0 ¢ ¥ Todky A (TaX Kak [OBe e¢ TOUKM IAWDKHE! JEXKATH B
aTolt mpockocTH: TOYkE A W TOYKa mepecedenns ¢ mpamoft a). Copepmenmo
TAK ke yGeXgpeMcd, WTO HCKOMAS DPAMAS JOJKHA JIEXATh B IIOCKOCTH,
npoxopamell vepes Toaky A n npamyio b. CreffopaTennno, oHa GOMAKHA CAYXNTL
auEneft mepecedenna STEX ARyX miockocTell. O1ciofs Takoe mocrpoense. Yepes
- TOYKYy A M OpAMYI0 ¢ TpOBORAM TIOCKocT: M; wepes Touxy A B mpauywo b
" mposoxmm mnocxocre N. Bepem npauyn ¢ nepeceuenms nnockocrest M m
N. Emnmuucnempmmnamqmﬁmnamxnpammm
nepmmcmmﬁmmmmm(mmcmoﬁmmm
JEAHT B O7HOf IIOCKOUTE: & 1 ¢ Ie2KAT B nnockoeT M, b ¢ — B mnockocra N).
TIpsuasa c 6yaer B 3TOM cnyuae nckomoft. Ecnm e afjc wm blje, To samaqwa ne
HMEET Pemeuns.

3. DEPIIEHOAKVYIISAP U HAKJIOHHHE K IIJIOCKOCTH

Tocrasuu 38039y OUPEAC/NTD, B KAKOM CIyd9ae NPAMad MOXKET CHh-
TATHCH NEPUeBAMKYNAPHON K nnockocTy. Jokaxkenm npeBapATEILHO Cle-
AYIOmee NPeIKeHne:

23. Teopema. Ecau npasmas (AA;, puc. 15), nepecexasorsan-
€& ¢ ndockocmuio {(MN), nepnendurysspua x xaxum-wubyos
daysm npamvm (OB u OC), nposedennms xa amoti naocxocmu
“epes mousy nepecevenus (0) danunol npamod u naocrocmu,
mo oxa nepnendurysspre u %o ecaxoli mpemeed npasoti (OD),
NPoGedeNKofi HE NAOCKOCINU “EPES MY IHCE MOUKY nepecere-
nux (0).

Ornomam Ha npamoli AA; NPoR3BOALHON JTHHEL, HO DABHEE OTDE3KH
OA u OA, ¥ mpobefieM HA NJIOCKOCTH KAKYH-HHOYIL HPSIMYI0, KOTO-
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pas mepecexkana G TpE nupambie, HcxoAIMe u3 TOYkH O, B Kakux-
mubyap Touxax C,D u B. 31u Toukm coeaummm ¢ Touxamu A n A;.
Mu nonyTmyM TOCAR HECKOABKO

TpeyroasEMKoB. PaccMorpam ux A

B Taxo#l mOC/IeN0BATENLHOCTH.

Cravana BO3LMEM TPeYFMIb-
nuku ACB n A;CB; onn passm,
12k Kak y HEXx CB — obmas
cropoua, AC = AC xak ®Ha-
KJOHHBle K npaMo#i AA;, oau-
HAKOBO YAAICHHBIE OT OCHOBAHHS
O nepuenguxynaps OC; oo rolt
xe npaunne AB = A4,B. Ha
PABEHCTBA 3THX TPEYTONLHAKOB
caenyer, 10 LABC = ZABC.

{Iocne 3T0T0 nepefines K Tpe-
yromoauxkaM ADB u A; DB; omn Puc, 15
PAaBHB!, TAK Kak y Aux DB —
obman cropona, AB = A,B u LABD = ZA;BD. W3 papeHcTsa 3THX
TPeYIOIBHMKOS BWMBONHM, uTo AD = A, D.

Teneps BoabMesm TpeyromsaukE AQD u A;OD; onm papsn, Tak kKax
HMEIOT COOTBETCTECHHO paBHEE CTOPOHBL H3 HX paBencTBa BLIBOAMM, YTO
LAOD = £A,0D; a Tak KaK 3TH YraH CMEXHBIE, TO, CACHOBATENLHO,
AA 10D,

24. Onpenenenne. Ilpavas HaswBaeTCH nepnenduxyasp-
xotl X naoCKoCmY, ecn OHa, NEPECRKAACH ¢ ITOM MAOCKOCTbI0, 0bpasyeT
npamoii yros ¢ xax Aot npsAMol, NpoBeeHHOl Ha IIOCKOCTH epe3 TOUKY
nepecedyeHHA. B 5TOM ciiydae POROPAT TAKXKe, YTO IUIGCKOCTH TIepIEHIH-
KYJAApHAa K npamoil.

Y3 npeapiaymeit Teopemer (§23) caemyer, 9ro mpsmas nepnemim-
KYIApHA K IJIOCKOCTH, €CAH OHA OEPNEHIWUKYASPHS K JBYM IpSMBEIM,
NEXAUPM B JAEHON AOCKOCTH I IPOXOANITHM Yepe3 TOUKY NepecedcHus
JaHpolit opaMoit H MIOCKOCTH.

Ipamas, mepeceKalomas MAOCKOCTL, HO He NepHeHIHKYISpRasn K Heft,
HA3LIBAETCH NaxA0HKOoll K aToft nnockocTd. Touka nepecevesHs npamoit
€ INIOCKOCTHIO HASHIBACTCA OCHOBANHUEM NEDICHIRKYASPa WIH RaKJIOH-
Holf. ’

25. CpaBHHTENbHAR ANHHA IEPIEHAAKYAAPA 1 HAKJIOHHBIX®)
Koraa s opnofi Touxn A (prc. 16) npoBesiens! K BAOCKOCTH NEPHEHANKY-
aap AB u paxnounag AC, yCnoBuMcS Ha3KBATE npoexcttetl HAKIOHHON
Ha nIocKocThk P orpesok BC, coeamumomuil ocHOBAHME NEPNEH JHKYAIDS

*) Jnm KpaTEOCTE TepMMHLI <NEPREHABKYISDS R <HAKIOHHAN® YUOTPeGARIOTCE

BMECTO <OTPE3OR MepuenaEXynapa, orpamyucHbnifl nanuol ToTrecll B ocHoRaREeM Iep-
NEAANKYASPas, H <OTPE30K NAKRONHOE, orpaRryenunit pannoll Touxo#l H OCHOBAEREM
HaKAoEEGHS.
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H ocHopaHme Haknonnof. Taxum ofipasom, oTpesoxk BC ecTs mpoeknusg
saxnonnoft AC, orpezok BD ecTs npoexmus Haxmouuo#t AD u . g,
26. Teopema.Ecau u3 odnoii u mod orce mouxu (A, puc. 16),
83amotli ane naocxocmu (P), npoeedenm x smoti nsockoemu
nepnenduxyasp (AB) u xaxue-
A wubyde wnaxsonwwe (AC, AD,
AE,...}, mo:
1) dee naxaonnvie, UMEIOULUE
PABHKE NPOERUUY, PACHH;
2) u3 dOYT HAKAOHHNT Ma
boavuie, npoexyus xomopoiti
6oavuie.

[k SC Bpamas npaMOYroNBEHEIE Tpe-

B yromeungn ABC u ABD soxpyr ka-

P Tera AB, MM MOXEM COBMECTHTS HX

E D INTOCKOCTA ¢ IUIoCKocTE0 AABE.

Toraa Bee HaKNORHBIE GYAYT NEKATE

Puec. 16 B QaHOH ILTOCKOCTH ¢ NIEPIeH AUKYAS-

POM, a BCe HPOEKITIN PACTIONOMKATCSH

Ha onuo#f npmmoil. Taxam obpasom, HOKAIHBACMEIE TEOPEME MPABOAATCH
K aHANOTHUHBIM TEOPEMAaM NNAHUMETDHH,

3amevuanue. Tak kak AB ecTh KaTeT OPAMOYTOABHOTO TPEYTONE-
HUK3, & KaKgad w3 Haxnomuwx AC, AD, AE,... ects rumorenysa, 10
nepnenHKyasp AB MeHbIIe BCaKoi Hakaoumol; 3Ha9MT, Nepres JHKY/IAD,
onymeHRLIH #3 TOYKE HA NJIOCKOCTS, €CTH HAWMEHBIMIL M3 BCEX OTPE3KOR,
CoeHHAIOIMMX [AHHYI0 TOYKY ¢ /m0boft Toukoll IWIOCKoCTH, M MOTOMY OH
NPHHEAMAETCA 33 MepY PaccTosHns Touxy A or maockocra P.

27. O6parame Teopemu. Ecau us odnoili u moil ace
MoKy, S3R/Motl oHe naocKocu, Nposedent NEPREHIURYARD U
KaKUL-NUOYIL NAKAONKHE, MO: 1) PrOHBIE HAKIONNNE UMEIOM
pasntie npoexuyuy; 2} us deyxr npoexyuti ma Goavwie, xomopas
coomsememsyem Gosvweli HaXAoHNoY.

JORa3aTeNbCTEO (0T MPOTHBHOIO) HPEAOCTARIAEM CAMHM YIalIMCS.

llpuBenen eme creAyomyio TeopeMy o MEPHEHAMKYASpPAX, KOTOPAX
TIOHAROOHTCH HAM BIOCIICICTRUNE.

28. Teopema. Ilpamas (DE, puc. 17), npoeedennas na naoc-
xocmu (P) uepes ocrosanue naraonnot (AC) nepnenduxyaspro
% ee npoexyuu (BC), nepnenduxysspua © & camoti HARAONKOL.

Ornoxam nponssoAsHLe, HO paBable orpeakn CD n CF 1 coenprmm
npaMoTrHSHAMME oTpeskaMyu TOwkH A # B ¢ rouxamn D u E. Torna
Oynem umers: BD) = BE kak waxnonane x npadoft DE, oammaxoso
yoaneHuole OT ocHoBanus ' nepnengmxynspa BC; AD = AFE xax
BAKJIOHHRI® XK OAOCKOCTH P, nmeromme psprme npoekuun BD n BE,
Bceneacreae sroro AADE paemobeapenutifi, B MoToMy ero Memmana AC
OepneHNUKyNIpHA K ocHoBanmio DE.
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Dra TeopeMa HOCHT HAZBAHNE TECPEMBE O MPET NEPRERFURYARDPOIET.
Heficreurenpho, B Aefi TOBOPHTCA © CBS3H, COSEAHAICINSH chaeayowmme TPH
nepnengpkynapa: 1) AB x nnockocrn P, 2) BC k npawott DE n 3) AC x
Toit ke mpamolt DE.

29. OfpaTmas Teopema,.

IIpamas (DE, puc.17), npoee-
dennas na naocxocrmu (P) uepes A
ocroeanue Haxaonnoli (AC) nep-
NEHIURYAIPHO K IMOT HEXAON-
noti, nepnenduxyAspHa 1 X ee
npoexuuL,

CrnenaeM Te e NOCTPOSHHN, YTO
H OpPH AOKA3aTeNnsCTse npaMol Teope-
Mbt. OTI0KHM IPOH3BONbHABIE, HO DAB-
Hele orpesxu CD u CE » coenmmum
NpSMOIMACHALIME  OTPE3KAMH TOYMKH
A u B ¢ Toaxamu D n E, Torna Gymem
nmeTh: AD = AF xak HakAORHBIE
K npamoii DE, oapnaxoBo yiajeHHbIe
or ocHoeanua C neprnenauxynspa AC,
BD = BE xak npoeKuM# paBHBIX Ha- Puc. 17
knorHex AD u AE. Bepeacrpue sToro
ABDE pasucGeapenueii, u moromy ero Meauana BC nepnenaHKynapHa
K ocHoraruxo DE.

4. BABUCHMOCTDB MEXXY ITAPAJUIEJIBHOCTBIO
M IIEPIEHIUKYASIPHOCTBHIO NPIMEIX 1
MJIOCKOCTEHR

30. IlpeasapurensHoe s3amedanue. I[aPa/UICIBHOCTD OPAMBIX
H nuIockocTell B NPOCTPAHCTBE ¥ NEPHEHANKYARPHOCTE TIPAMOIE K NAOCKO-
CTH HaXOASTCHA B HeKoropoli aasucumocTi. Mimenno vamuuue napannens-
BOCTH OJHAX 3/IEMEHTOB BJieveT 3a coGoll MepneHauKyIAPHOCT: APYTHX,
#, 06paTHo, H3 NEPIEEANKYIADHOCTH OAHUX JIEMEHTOB MOMHO CAENATb
3aKAK0NEHRe 0 MAPALICILHOCTH APYIHX. JTa CBA3h MEXAY NapawLIeis-
HOCTBIO M IEPHEHAUKYNAPHOCTLIO IPAMBIX H IIOCKOCTel B NpoCcTpaHcTBe
BHPAXKACTCH CNEAYIIIHMH TEOPEMAaMH. )

31. Teopema. Eeau naocxocmey (P, puc.18) nepnendu-
Ryaaprag & odnod us napaaservunxr npasmux (AB), mo ona
nepnenduxyaapna v x dpyeoti (CD).

Ilposenem wepes Touky B Ha nnockocTn P Ase kakme-nubyap npsMbie
BE u BF, a uepes touky D nposegem npamoie DG n DH, coor-
BETCTBEHHAO Napaieinnbie npaumum BE u BF. Torna Gymem smers:
LABE = /CDG n LABF = (CDH xak yrim ¢ NapanieiLHbIMBE
croporami. Ho yrnsi ABE u ABF upamee, Tak kax ABLP, apaunr,
yeaet CDG n CDH raxoxe npsvme (§ 18). Caenosarensno, CDLP (§24).

9 1568
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A C

G
A C 0

P /E>] -’G>V / B D /
B D
P
/ H E
Puc. 18 Puc. 19

82. O6paruas reopenma. Ecau dse npamuwe {AB u CD,
pac. 19) nepnenduxyaspuss x odwoti u motl dice naocxocmu (P),
RO ONU NEPAAACALHY.

Mpesmonoxnm mporusnoe, T.e. uTo npamsie AB u CD me napan-
neasusl. IIpoesiem Torna gepes Touxy D mpsMyro, napamtensuyio AB.
IIpn mamem npeqmonoxkenun sto Gyzer Kaxaa-wabyns npamas DO, He
cimpatomancy ¢ DC. Cormacro npaMoft Teopeme upamaa DC Gyger
nepneRaAxyaapHa K maockocty P. IIpopeaem wepes C'D u Cy D naockoers
Q m posEMeM JUHMIO ¢¢ nepecedenna DE ¢ miockoctsio P. Tak xak (Ha
OCHORSHHH NpemuAymels Teopemu) Cy DL P, o ZCy DB npswofi, a Tak
xak no ycnosmo CDLIP, to ZCDE Taioke npamoli. Taxum obpasom,
OKAXETCH, YTe B INOCKocTH (@ K npamoli DE w3 omuolf ee Towxu D

. BOCCT2BJIeHH JEa nepaegmukynapa DC u DC. Tak xak 5T0 HEBO3ZMOMKHO,
TO HeJIL3A JOMYCTHTE, YTO0bt opambte AB u C'D Goini He DapanneanHst.

33. Teopema. Ecau npamax (BB, puc.20) nepnrendu-
KYAAPHG K O0HOT U3 Napasseasrtir naockocmeti (P), mo ona
nepnenduxyaspua u % dpyzoii (Q).

Ilpoeenem uepes npamyo BB; xaxue-aubyie ape mnockoctn M n
N, kaxnas us KOTOPHIX Iiepecexaercd ¢ P 4 ) no napajuieburs nps-
MBIM: OfHAa — [0 HapaurensHniM npsueiM BC n By Cy, apyras — no
DapaiAnenbHEM npaMeiM BD u By D). Cornacuo yciosuwo npsMaa BE,;
mepneRaRxyAapHa K npameM BC v BD; caepoparensmo, oEa Takke
LEpHeHAYKY/IAPHA K DApaJIebHeM uM npamemy By Cy u By Dy, a noromy
OepnedIUKYAIPHa W K OIOCKOCTH (), Ha KoTOopoii nexkar npaMuie B1C) n
By D;.

34. Ob6parmasa Teopema. Ecau dee naoecxocmnu (P u (Q,
pHC. 21) nepnenduxyagprns x odnotl u moti ace npamoti (AB), mo
OHU NAPAARLADH.

IIpeAmoAO0XHM NPOTHEHOE, T.€ YWITO DNOCKOCTR P u @ mepece-
KaoTca. BosbMeM Ha JRHNM AX nepecedeHns Kakyio-HROymp Towky C' u
npopegeM wrockecTs A yepez C u npamyo AB. [Enockocrs B nmepeceder
mnockocTy P u () coorsercreenno no npamuM AC n BC. Tak kax AB L P,
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T0 AB1AC, u Tak kax AB1Q, o ABL BC. Takum 06pa3omM, B XIOCKOCTH
R mut 6yaem uMeTs Ipa NMepOeHAMKYAHpa K upamoit AB, npoxossmmx
Yepes QOHY H TY ke Touky C, neprenauxymnsaput AC u BC. Tak Kak 310
HEBO3MOXHO, TO NPeRIOIKeHe, YTo nnockoc™ P u Q nepecekawrcs,
HeBepHO. 3HAYUT, OHA NAPAIICALHEL

3aa9n Ha OOCTPOCHKE

35. Yepes danngro mouxy (C) e npocmpancmee nposecmu naoc-
Kocmy, neprenduxyArpryo & dannod npamoti (AB) (puc. 22).

Pewmenme. 1-& caygalt. Haunas Touka C nexmT ma npamoil
AB (puc. 22).

[Ipoeenenm wepes mpamyio AB kaxue-uuGyap ape myjockocts P n Q.
Hckoman MAOCKOCTH JONKHA IEPECEKaTb STH IUIOCKOCTH O IIPSIMEIM,
nepnesauKyaspubivy Kk npamoit AB (§24). Orciona mocTpoenwe: yepes
AB npoBoauM ABe NPOMIBOML-

HBe nnockocts P w . B 4
Kaxkapil u3 3THX naocKocrel (
RBOCCTAB/IAEM NEPNEHANKYNSD K
npsmoii AB B mouke C (B ____Q___
maocKocTh P — neprenapxynap
CD. s unockocrd @ — nepnen- _ 41D
qusyasp CF. [Inocxocts, apo- c Q -
Xogaulaa 4depes mpambie O u ' E
CE. ectb uckoMas. R '

2t cnyuwait. [Januas
Touka D me mexur Ha npaMoit PR
AB (puc.22). Yepes Touky D B\
u npamyio AB npoBomuM mwioc- Pue. 22

xkocTh P H B 3TOR nnoCKOCTH
crpoum npamyw DC, mepnen-
Aukynapayo x AB. YUepes npamyio AB npososuM OPOA3BOILHG BTOPYIO
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WIOCKOCTE () M B 370 NIOCKOCTH crporM npaMyo CE, nepnenapkyaap-
Hyio Kk AB. HcroMas n0cKoOCTE JOKHES Depeceds nmiockocTu P u Q mo
npamMbIM, AepOHeHAMKYnapesM K AB. Orciogs NocTpocHHe: Yepes TOuKY
D npoeozum 8 wiockocrn P npauyio DC, uepnenmuxynspryio x AB.
IIpamas DC nepeceser npamyio AB B HekoTOpoit Touke C.

Yepes Touky C nposomum B mrockocrd @ npsmyio CF nepnenam-
kynapue k AB. Ilnockocrs, npoxopamasn vepez npamwe CD u CE, —
HCKOMAS.

Tak Kak B Kaxuoh w3 msockocrelt P u () vepes IaHHYI0 TOUKY
MOMKHO TPOBECTH JHIUE OOHY NPAMYI0, NEPICHANKYAAPHYIO K JAHHOH, TO
3agaqa B 000HX CIAy4YadX HMEET ONHO PelieHue, T-€. Yepe3 KaXK Iy
TOYKY B NPOCTPAHCTBE MOJKHO IPOBECTH NUIb OJ-
HY DJAOCKOCTb, NEPHNEHAUKYNAPHYIO K ZAHHONL apsaA-
Mo R

36. Yepes danngro monxy {O) npocmpancmes npoeectnu npasywo,
nepnenduxyAspuyto x dannot naocxocmu (P).

Puc. 23 Puc. 24

1-it cnywair Touxa O nexur Ha mwiockocru P (puc. 23). Hposeaem
Ha maockocty P uepes roury O Ape kakme-anbo B3AMMHO NEPHCHARKY-
aspunie npamute OA v OB. Tlposeaem, ranee, depes npamyro OA xakyio-
TG0 HOBYIO NINOCKOCTS ( 1 Ha 3Toft mrockocTn Q nocrpomm npamyio OC,
nepnesapKyaapHyo K OA. Yepes npsmbie OB 1 OC npoeenes HOBYIO
IIOCKOCTE JT M mocTpouM B meit npaMyio OM, nepnesgukynapayo x OB,
Ilpsmas OM u GyaeT BCKOMBIM NEPIEEAHKYIAPOM K IIocKocTH P.

Jeticrenreasno, Tak kak OALOB 1 QA LOC, 10 upamas AO nepnen-
AMKyISpHa K niockocra R u, enenosarensuo, QA LOM. TakmM o6pazon,
ME BHANM, 9r0 OM10OA w OM _LOB; cnenoraremsno, OM nepnenau-
KynsapHa € nnockoecTn P.

2-#i cny 9 ait. Touxa O He nexkuT Ha naockoety P (prc. 24). Boznmem
Ha. InocKocTH P kakywo-auabysp Touky A W BHIONHHM JJIA Hee NPEAbLLy-
mee mocTpoerne. Mer nosyynm torga npamye AB, nepnesapkynapHyIo
k mnockoctH P. Iloce aroro wepes Touxky O mposomuy mpsaMywo, na-
pauensryo AB. Dra mpamas u Gyer ackomoit (§31). 3azava B obonx
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ClyHasX MMEET ofHO pemenHe. B caMom Jene, Tak Kak ABa mepHeHH-
Kyaspa K OAHOH u Tolf Xe MAOCKOCTH MApajlelbHBl, TO Yepe3 OOHY H
TY xe To4Ky O HeIb3f NPOBECTH JBYX NEPUEHAMKYIAPOB K MIOCKOCTH
P. Cneaorarensto, 1epe3 KaXXKAYI0 TOYKY B NPOCTPAHCTBE
MOXHCO NPOBECTH OJXHY H TOJBKO OJHY HpEMY, mep-
HEHAUKYAAPHYI0 K JAHHON HJOCKOCTH.

87. IIpamep Gonee caoicHoll 3anadd. Janw dee cxpeusnearntytiecs
npamwie (a ® b, puc.25). [Tocmpoums npamyo, nepecexasousyro obe Jarswme
RPAMBE U REPRENIURYARDHINO K Hum 0DEUM.

Pemenune. IlpoBesiem wepes NpaMyio @ MACCKOCTS M, NapannenbHyD
npamoft b (§21). Ha pmeyx ’

KaKnx-HHOYb TOUEK mps- F
Mol b omycTum nepnempu- . B

Kyaapu AA; n BBy ma c

nnockocts M. Coempmmm 4

Touku Ay u B; orpesrom
npamoit o Hatizem ToOuKy
€1 mepecedeHNa NpPAMBIX
A1B; u a. Yepea Touky
C) npoBenieM nPAMYIO, Iep-
TIeHARKYAAPHYIO K NIOCKD-
cra M. [lpeaocrasnaem ca-
MUM YYAMAMCH A0KA3ATE, Puc. 25

9T0 13 npaMas 1) nepece-

werca ¢ npaMoft b B HexoTopolt Touxe C' & 2) GyReT mepNeHANKYASPHA KaK K
npaAMof @, TAK H K npamoif b.

Tipamaz CC; Gyaer, cneapraTensHo, nckoMoft mpamolt.

3amernm, aro orpesok CCh MennIie BoeX APYTHX OTPESKOB, KOTOPHE MOYXKHO
OOIYYHTh, COSAMHAA TOYKH Npsmoli ¢ ¢ Towkamy npamolt b, B camoM hene,
BO3EMEM HA Mpamofl ¢ KaKyw-aubynp Toaxy E v ma mpamoft b kakyo-manbyme
Togxy F, coeaMHEM 9TH TOYKH OTPesKoM npsmoll B gokamen, wre EF > OCY.
Onycrmm w3 Toukn F nepnemmmxyaap FFy na mnocxocrs M. Torna Gymem
amers: EF > FF (§26). Ho FF, = CC, cneaonarersro EF > CCi. Ha
3TOM OCROBANNN AMAHS 0Tpeska CC) HalMBaeTts XParJafineM paccTosHEeM
MEHY BAHHKIME NpsMbBIME g | b.

5. IBYTPAHHBIE VIJIHL.
YT oJI IPIMON C ILNTOCKOCTBIO,
YT0JI ABYX CKPENIUBAIONIUXCS NMPSIMBIX.
MHOT'OTPAHHEIE VTJIH

JApyrpasHeie yran

38. Onpepenennsa, YacTh LAOCKOCTH, JKEXKAWAN 0 OAHY CTOPOHY
oT Kaxo#i-mubo npamoii, exRamet B 3Tol NACCKOCTH, Ha3LBaeTCA TI0JTy-
ILIOCKOCThi0. Purypa, o6pa3opanRas AByMs noaymaockocTamu (P u Q,

10—1563
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puc. 26), acxonautamy n3 opnoli npamoit (AB), HaSMPaercs ABYrpaH-
HuM yraom. JIpauas AB sasmraercs peSpom, a noaynnockoctn P u
Q — cTopoHAMH WM MPAHSMEM JBYIPAHHOLO yraa.

P
C
A< 0
o Ry
--_---’ D ‘E--"l—u
3\ ™
Puc. 28 Puc. 27 Pue, 38

Taxo#t yron obozsavaeTen 0OBIKROBeEHO ABYMS GykBaMu, noctannes-
HbiMu y ero peGpa (upyrpanmstlt yron AB). Ho ecnm npu omaom peGpe
JIEXAT HeCKONLKO ABYTDAHHEIX YTNOB, TO XadauA Ha HMX 00603HATAOT
JeTHpEME GYKBaMH, B3 KOTODHIX ABe cpelnne cToaT npH pebpe, a mee
Kpafiuue — y rpanet {#anpumep, apyrpauatit yron SCDR) (pnc. 27).

Ecnu n3 opoussonbHo#t Touku D pebpa AB (puc.28) mpoeegeM ma
KaXKAOH rPaHn o NepUeHANKyASPY K pebpy, To o6pasopaHEnifi WMHE yTON
CDE nazpipaerca ANBEHHBIM YTA0M JBYTDAHHOTO YIVIA.

Beauunna nunefiroro yraa He 3aBHCHT OT NOJOXKEHHS €10 BEPIIMHBL
Ha pebpe. Tak, maneitane yrmet CDE u C1 D4 E) pashis, noroMy 910 BX
CTOPOHBI COOTETCTBEHHO NAPALIENBHL] ¥ 0AHHAKOBO HANDABACHDI,

InockocTs nrBeliHOro yraa nepneHAMKYIAPRA X Pebpy, TAX KaK oHa
coflepRaT APS OpAMEIE, nepneHAMKyNApHubie K memy. Ilosromy ans no-
Ny4eHns JuHeHOre YrJia AOCTATOYHO IPAHH JAHHOTO ABYTPAHHOTO yria
nepecedb MOCKOCTHIO, NEPISHANKYAAPHOH K pefpy, B paccmoTpeTs mo-
ayuspuiniica B 5T0#f NAOCKOCTH yroa.

39. PaBeHcTBO B HEPABEHCTBO ABYIDANMLIX YTJoB. Jpa aey-
FPAHANX YIVIA CUMTAIOTCA PABHBIMH, €CAH OHH NPH BJAGKEHWH MOTYT
COBMECTNTECH; B IPOTHBHOM CAYYae TOT H3 ABYIPAHHBIX YIAOB CYNTACTCH
MEeHbHIRM, KOTOphUl COCTaBHT 9acTh APYTOTO YTHA.

[Tono6E0 yraaM B NAAHEMETPHH ABYTPAHHBIE YTIbI MOrYT OBITHL CMEXK~
Hble, BePTAKANLHEIE X np.

Ecam npa cmexmbIx AByTpPAHHLIX Yria paBHE! MeXAy cobOl, TO KaXK-
Aptit U3 HHX HE3HIBAETCA MPAMKM ABYTDAHHEIM YTNAOM.

Teopemui. 1) Pasnusm deyzpanKmss yza6M coomeememey-
0T pacnsie Aunelinme yzan.

2) Boavtuesy deyzpannomy yzay coomeemcemayem Sosvauull
Aunetinuil yzoa.
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Ilycrs PABQ u Py A1 B1Qy (puc. 29) — nBa apyrpamnsix yraa. Bmo-
xuM yron A1 By B yron AB Tax, arobn pebpo Ay B; cosnano ¢ pebpom
AB u rpanb P, ¢ rpausio P. Toraa ecin 3TR ABYTpaHHbIe yIN PABHBL, TO
rpaHs (; cosmazer ¢ rpasbio Q; ecnn xe yroa A; By meneme yrna AB,
TO TpaHb {J; 3aliMeT HEKOTOpPOE NMOJOKEHWE BHYTDH JABYIPAHHOTO YTJa,
Hanpamep Q.

Puc. 30

aseTne 310, Bo3BMEM Ha obmeM pelipe Kakyro-nafiyap Touky B u mpo-
BEeM depe3 Hee IUIOCKOCTh R, mepnepamkynapayle x pebpy. Or me-
pecevenns Toll ANOCKOCTH C rpAaHAMH ABYTPARHBIX YIVIOB NOMYHaTCH
Jmuefinpie Yrau. fcRo, TTO eciM ABYTPAHHEC YIAB COBIANYT, TO ¥ HHX
OKAJKeTCA QJIEH ® TOT e jmmeligbat yron CBD; ecnmu ke Apyrpannnie
YTUIN He COBNIAJYT, €CJIH, KANPHMED, TPanms () 3alimer mosomenwe Qy,
To y Gosbmero ABYTPAHHOTO yria OKaXeTca Gomvmmlt nustefinbifi yron
(mdenno: ZCBD > ZC3BD).

40, OGpaTHBe Teopemu. 1) Paorua aunetinnm yeiass
COOMAEEMCIGYIOM PAGHLE JY2POHNBIE Y2Av.

2) Boavuwiemy asuneclivomy yzay coomeemcmagem OGosvwitd
fdeyzpannnd yzoa.

STH TEOPEMEL JIErKD SOKA3HIBAIOTCH OT LPOTHBHOTO.

41. Caeacrrua. 1) IIpamomy dsyzponsomy yeay coomeememsy-
em npamot aunednwd yeor, u obpamno.

Iycrs (puc. 30) asyrpannnit yron PABQ npsimMo#f. 310 sHavuT, 10
OH papeH cMexroMy yriay QABP;. Ho B TakoM cayuyae nuHefinbie yrant
CDE n CDE, raxike paBHbI; & TAK KaK OHHM CMEKHBIE, TO KA Jb1 H3 HHX
Aomker 6LiTh npsivcoli. OGPaTHO, eCE PABHLI CMEXKHHE JHHeRHbEe YTaB
CDE.u CDE,, T0 paBHBL H CMEXHBIE ABYTPAHARIE YIIb, T. €. KAXHEI H3
HHX Jo/oKer OhTs DpamMoll.

2) Bee npamme dayzpannme y2an PasKY, NOMOMY 4RO Y HUT PUGHY
Aunetinue yaaw,

TTono6usis e ofpason fErKO AOKAIATE, ITO:

3) Bepmuxaavitie deyepanmme yeavi poor.

4) Jeyzparnve yzam ¢ COOMOEMCMEERNO NAPAAREALNIMY B DOUNAKD-
60 (HIH NPOTHBONOMOXKHO) HGRPAGACHHBMY ZDENAMY PAGHH,
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5} Ecau 33 eapHMuy ABYTPANHBIX YI/IOB BOSHMEM TAKOM ABYTPAHHLIT
¥TOoA, KOTOPLIH COOTBETCTBYET eMHuNe JHHeHHRX YTVIOB, TO MOXKHO CKa~
33Th, YTO JSYZPAMNNL Y204 UIMEPREMCA €20 AUMEHRBM YZAOM.

HepneHuKyAqapHLIe INIOCKOCTH

42, Onpegenenne. Jpe mIOCKOCTHE HASLIBAIOTCH B3IAMMHO
NePNeHIuKYAAPHBIMHE, €CJIH, IePECeKadAch, OHA 0Opa3yioT OpaMbie ABY-
TPaRHBIC YT

43. Teopewma (BEpaxaloman OpPH3HAK TEPNCHANKYIAPHOCTE ABYX ILAG-
ckocteli). Ecau naocxoems (P, pac. 31;
npozodum uepea nepnenduxyarp (AB
K @pyroi naocxocmu (Q), mo ona nep- Y
NERJUKYARPHA % MO NAOCKOCTNY.

IIyete DE OGymer nuHms nepecedeRns
nrockoctreli P u Q. Ha nanockocra @ npo- E

peged BCL1DE. Torna yron ABC Gymer
JIHeHHEIM YyraoM asyrpatHoro yraa PDEQ. -
Tax kax npsmans AB 1o ycaoBHIO nepnen-
b

AuKynApEa K Q, To ABLBC, snavwT, yron

ABC mpamofi, a moToMy H JByrpasawi yrod Puc. 31
npamMoit, T. €. NNOCKOCTh P nepneH AMKynapHEa

K ILAOCKOCTH ().

44. Teopema. Fcau dee naocxocmu (P n Q, puc. 31) eaa-
UMHO Nepnendusysapiust u x odnoil us sux (Q) npoeeden nep-
nenduryasp (AB), umerowuid obuiyro movuxy (4A) ¢ dpyzod naoc-
rocmoto (P), mo amom nepnenduryanp eecv Aesxncum e smoi
naocxocmu (P).

[Ipeanonoskms, yTo nepnesauxyxap AB

P He JeXUT B miockocTy P (xax m3oc6paxxeno

wa puc. 32). Hycre DE Gyger Aneud nepe-

cegenna maockocreli P r (). Ha maockocTn

4 P uporenem npawyie ACLDE, a ma nnoc-
k xocTh  npopenem npamyie CFLDE. Torua
E yroit ACF, xax numefinnit yroa npamoro
/ ABYTPARROTO yrja, Gyaer npamoit. Tlosromy

C F, auuna AC, ofpazya npasmue yrnm ¢ DE n

B CF, Gyger nepnesAMKyAapoM X IJIOCKOCTH

D Q. Mu1 Oymen umets Torma Apa nepneRap-

Puc. 32 KyAapa, ONYMIEHALe B3 onmoll u Toff e

Toukr A Ba nrockocts @, umenno AB n

AC. Tax xax sto Heposmoxao (§36), To nonymenwe HepepHO; 3HAYHT,
pepoenmukynap AB nexwsT B nnockocTn P,

45. Caepcreue. Junus nepecevenus AB (puc. 33) deyr naoc-

xocmedi (P u Q), nepnenduxyasprus x mpemved naockoemu (R), ecme

nepnenduxyanp x amotl naocxocmu,
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M
A,
/) N
'
Commrmmees Yoy M,
OIANI

Pue. 34

JleficrBATeNbHO, €CIH €pe3 Kaxkylo-nnbyab TOUYKY A JHHMN Tepece-
yenns npockocredl P u ¢ uposeneM nepnenaMkynap k aaockoctd R, To
BTOT MEpUeHAMKYNAP COrJIaCHO MpeanAymielt TeopeMe NOKeH JieXKATE H
B nAOCKoCTH (, # B naockocTu P, 3naquT, on converca ¢ AB.

Vroa ABYX CKPEIIEBAICINMXCH NPSMbIX

46, Onpepenernue. YraoM AByx CKPELIMBAIOMMXCH NPAMBIX
(AB u CD, puc.34), ans KOTODHX J3HO NONOXeHHe H HANDABIEHHE,
HasmBaerca yron (MON), koropsill noayunTcs, eCia U3 NPOUIBOALHOMN
roukn npocTparcTsa (O) nposeaem nonynpauue (OM u ON), coorser
CTBEHHO NMAPAJICABHEE AAHHbM npambim (AB w CD) u oaumaxoso ¢
HUME HANP3BACHHLIE,

Benuuuna 9T0T0 YIVIa HE 3ABHCHT OT HOJKMKERAR TOYEH (O, TAaK Kak
eCNU NOCTPOMM YKASAHHBIM AyTeM yroa MOy N c sepnmmoil B xaxoit-
nulyae zpyroft rouke O, vo LMON = ZM,0yN;, notomy uto st
¥I/IL MMEIGT COOTBETCTBERHO NAPAMIeNIbHEE H OBMHAKOBO HAIPABJICHREIE
CTODOHEL.

¥Yrona, obpasyemuiii npamoil ¢ WIOCKOCTLIO

47. [Tpoexunsa To9KU B NpaMoN HA NAOCCKOCTH. Mul ropopang
panee {§25), uro xoraa Uz omHON TOYKH MPOBEACHH K ILIOCKOCTH OeEp-
NEHNAKYAAD H HAKAOAHAA, TO Opoekidelt sToif HAKAOBHON HA MAOCKOCThH
HA3HIBAETCH OTPE30K, COSAMHAIONNN OCHOBAHME NEPIEHHKYNAPA ¢ OCHO-
BanmeM HaxyonHON. Hamxam Teneps Gomee ofmee onpeaeneane NpoeKIHA.

1) Opmozonasvroti (uau npamoyzoavhot} npoexyuet xaxoti-wubyds
mouxt na dannyo naocxocmy (Hanpamep, Touyku M Ha mmockocts P,
puc. 35) nasveaemes ocnosanue (M) nepnenduxyaspe, onguennoze na
MY NAOCKOCMY U3 a3AMOU mouKu.

2} Opmozonaarvroti npoexyuet xaxoli-nubyds auxuu ne naocxocms
HAIUBACTCA 2EOMEMPUNECKOE MECITIO NPOSKUUT GceT movex Imoti aunu,

B uacTrocTa, ec/m npoexTEpyeMasn JuAua eCTh NPAMas (Hanpn-
Mep, AB, puc. 35), He nepnenaukynapuas k nrockocty {P), To upoeknuza
€€ Ha 3TY IIOCKOCThL eCTh TAKKe D pAMadA. B camom gene, ecma mul
4epes npamyir AB u nepnemauxynsp Mm, onymeREbIN Ha IIOCKOCTH
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npoekiinii u3 kaxobi-Hubynn onmoidt Todxm M sroit mpamoli, nposenem
IIOCKOCTD (, TO 3T8 IJIOCKOCTh MOMAKHA GHTh NePOCHAAKYAAPHA K II0C-
KOCTH P, nosroMy HepneHAHKYIfAp, ONyWeHnp Ba miockocTs P u3
mobotl Toukn npamolt AB {uanpumep, #3 TourE N), JO/DKEH JEXATb B
aToit nnockocrn @ (§ 44) u, cieaoBaTenbHO, NPOSKIUE BCEX TOYEX MPsMOl
AB RoNaHE ASKATE Ha npRMoit ab, Mo KoTOpoit MepeceKAIOTCH IIOCKOCTH
P a Q. Obparno, Bcsxasa Touxa 3Tolk upaAMolt ab ecTh DpoeKuHA Kakoh-
Hulyap Touxu npaMoli AB, Tak KaKk nepneHANKYAAD, BOCCTABNICHHLI 13
Jobofi Tovykm npaMoft @b, nexHT HA mACCKocTH () H, CAEAOBATEALHO,
nepecexaercas ¢ AB B mexoropo#i Touxe. Taxmm obpasom, mpsmas ab
npeacTasnaeT cobolt reoMeTpHYECKOE MECTO POEKIHIE BCeX TOTEK HaHHoH
npaMofi AR 1, cnefioBaTennno, ecTh €€ NPOSKIgHA.

Jna KpaTKOCTH pevd BMECTO <OPTOrOHAJBHAN NpOEKIAss ME Gynem
IOBOPHTE HPOCTO <HPOSKITHAY.

48. Vroa npaMolt ¢ mOCKOCTBIO.  Yz40m npasoti {AB, puc. 36)
¢ naocxocmoto (P) B ToM cryuae, Koraa apAMas HAKTOHHA K IDIOCKOCTHR,
uasnmaerca ocmpuil yeon {ABC), cocmaeaennuwtl smodt npamoil c ee
npoexyued xa nagcxocms.

A

L L0

¥ron 3T0T OONANAET TEM CBOICTBOM, YTO OH €CTh HAHMEHbLINRI H3
BCEX YIZOB, KOTOphle HAKIOHHAA 00pa3syer ¢ UPAMbIMH, HPOBEACRHEIME
Ha IWiockocTH P yepes ochosanme RAKAORHOH. JlokaskeM, HagpHMep, 910
yroa ABC wmensme yrna ABD. Hars sroro oracxuM orpesoxk BD = BC
u coemunum D ¢ A. ¥V tpeyronsmukos ABC u ABD npe cTopoHs 0HHOTO
DABHEL COOTBETCTBEHHO JABYM CTOPONAM APYTOr0O, HO TPETbH CTOPOHK HE
paBH&I, 4 uMenso: AD > AC (§ 26). Benencrsue sroro yron ABD Gonbme
yraa ABC.

Mpmuororpannsie yriast

49, Onpeaenennda. Boapmenm neckonoko yraoe (pac. 37): ASBH,
BSC, CSD, xoropue, NpuMBKAS OOCIEIOBATENLHO OMAH K APYTOMY,
PACHoJIONeHH B OXHOl nnocKocTa BOKDYr ofmedi sepmumet S, Ilonep-
HeM MIOCKOCTh yrna ASB Boxpyr obmieli croporst SB Tak, wrobw aTa
ILTOCKOCTE COCTABHJIA HEKOTOPEIH ABYrpaMHbi yrou ¢ naockocTeo BSC.
3arTes, He M3MCHAN MONYIHBIICrOCS ABYTDAHHOIO YIMIA, HOBEPHEM €r0
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BOKpyr npamofk SC Tak, 9To6s maockocTs BSC cocrapuia Hexoropsiit
AByrpaHHuif yrou ¢ naockoctsio CSD. IIpomomxam Takoe mocnesosa-
TeAbHOE BpalleHHe ROKPYT Kaxxaoli obmedt croponw. Ecim npn srom
nocienuAs croposa SF copMecTurca ¢ mepsoli croponoit SA, To ofpa-
syeTcs durypa (puc. 38), xoTopas Ha3ILBaAETCH MHOTOTPAHHEIM YTJIOM.
Yrawm ASB,BSC,... Ha3hIBAIOTCA IVIOCKBMHM YT/IAMH UH FPaHAMH,
cTopoHs uxX SA, $B,... HasuBaloTca pebpamm, a obmasn pepmuna 5§ —
BepPHIHHON MHOTOrpaBHoro yraa. Kaxsoe pe6po apnaerca pmecre ¢ TeM
pebpoM HEKOTOPOrO ABYTPAHHOIO Yria; MOSTOMY B MEOTOTPAHHOM yIvie
CTOABKO JABYTPAHHEIX YIVIOB H CTOJBKO TUIOCKHMX, CKOXBKO B HEM BCEX
pebep. Hammennmee wmcno rpameif 8 MHOTOTDAaRHOM yrie -— TPH; TAKOM
yToJl HASLIBACTCH TPEXrPpaHHKIM. MoryT ObLITh YIVINI YeTHPeXrpaHHbIe,
NSTHTPpAMHEE H T. 1,

4

Prc, 37 Puc. 38

Muororpanusili yros 0bosHauaeTCH HAY
onnoft Gyxeoft S, mocTaBaennoll y BepHin-
HH, BRI *Xe pagoM Oyxke SABCDE, m3
ROTOpHIX mepeaa oliosHayaer Bepinmay, a
opoure — peGpa 0O HOPAGKY UX Paciiono-
JKeHus,

Muororpaiusii yrost HasKBaeTCH Bhi-
OYKNBIM, eClili OH BeCh PACHOMONKEH IO
OZRY CTODOHY OT NIOCKOCTH KaKzpoil u3
€ro rpanell, HeOI'DRHHYEHHD IPOJOJDKEH-
aoli. Takow, sanpmmep, yros, rnsobpaxen-
unift ga puc. 38. HaoGopor, yroa ua pac. 39

C HeNIL3A BASBATE BRINYKILIM, TAK KaK OH
Puc. 39 pacmoficiked no ofe CTOPOHEL OT I'DAHH
ASB win or rpann BSC.

Ecau sce rpasit MHOTOIPAHHEOTO YI71a Nepeceyen IIOCKOCTHIO, TO B Ce-
wennu obpasyerca muoroyromsHek {abede). B sermysuiom maororpasRom
YTJIE 3T0T MROTOYTONBHHK TOXKe BHAYKALL. Mn OyaeM paccMaTpnsaTs
TONBKO BRITYKJILIE MHOTOIDAHHEIE YTILL,
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50. Teopema. B mpexepannom yzae xadcivil naocrud
Y204 MERBLUIE CYMMBL JAYyr JPY2UT NACCKUT Y2R08.

IIyers 5 Tpexrparnom yrne SABC (puc. 40) Hanboxsmmuil u3 NJIOCKAX
yeaop ecte yroa ASC. Ornoxum Ha sroM yrae yron ASD, pasusilt yroy
ASB, n nposeseM Kakywo-urbyns npamyio AC, nepecekaomyio SD B
HexoTopoit Touke D. Oraoxem SB = SD.

Coequnus B ¢ A u C, nonyunu AABC,
B KOTOPOM

AD+ DC < AB + BC.

Tpeyroabuuku ASD u ASB pasnei, Tax
KAK OHMH COOEPKAT (10 PABHOMY YIIy, 33
KIIOYEHHOMY MeXJY DABHBIMH CTOPOHSMHE;
cnepgoparesmbao, AD = AB. llosromy ec-
Ju B BHBEIEHAOM HEPABEHCTBE OTOPOCHTH
pasHbie cnaraempte AD m AB, nomyuam,
yro DC < BC. Teneps samewaem, wro y
rpeyronsuukos SCD n SCB nse croponn
Pac. 40 OZHOTO DABHBl JBYM CTOPDOHAM APYIOro, a
TPETEH CTOPOHHL He PABHEE; B TAKOM CIydae

nporub Gonbimieft M3 ATHX CTOPOH JieanT Gompinuti yrox; 3nadnT,

C8D < ZCSB.

 IlpuGaBHB K seBOH 9acTH ITOrO HepaeeHcTsa yroa ASD, a x mpasoit
pasHEtl eMmy yron ASB, nosnyaus TO KEPaBERCTBO, KOTOPGE TPeGOBANIOCEH
JOKA3ATD!
LASC < ZC8B+ LASB.

Mzt poxasamm, 9T0 gaixe HARGOALIIMIE MWIOCKHE YIOM MEHBINE CyMMBI
ABYX INDYI'HX YIVIOB. 3HAMHT, TeOPEMa AOKA3AHA. )
Cnencrrue. Oraamen or oberx 9acrell NOCAEARETO HEPABEHCTEA

no yray ASB unm no yray CSB; noxyaam:

LASC - LASB < LCSB;
LASC - LCSB < LASB.

PaccMaTpRBas 3TH HEPAEEHCTBA CIPABA HANCBO M INPUMEB BO BHHMAHHE,
aro yron ASC kak mauGofbmmit 13 Tpex yrios Gonbiue PasHOCTHE JBYX
ApYTHX ¥r7OB, Mbl NPHXOAEM K 32K/TIOYCHHIO, Y70 B TPEeXTrpaH-
HOM yrhe xaxanill nnockuii yroa 6onbme pasgocTH
ABYX APDYFHX YyILrJAOB.

51. Teopema. B auinyxaom MHO0ZDAGHNOM Y2AE CYMMG
8CeT NMAOCKIUT 12A06 MeENbLE 4d.
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IIepeceem rpanu (puc. 41) Brnyx-
aoro yrna SABCDE gagoii-ambyap
NAOCKOCTBIC; OT STOr0 B CeMCHHH NOAY-
YHM BINyKALIE n-yromsuuk ABCDE.
IIipumensn TeopeMy UpeaHAYINETrO Ma-
parpacda K KasKuoMy H3 TPeXFPaHHEX
YT/I0B, BEPIIAHK KOTOPHIX HAXOIATCA
B voukax A, B, C, D n E, naxomim:

ZABC < LABS + /SBC;
LBCD < LBCS+4LSCD wnr.n.

Pnc. 41 CRoKHM DOWNEHHO BCE 3TH HepapeH-

crea. Torpa B nesoft acTH HOAYTHM

CYMMy BCEX YIVIOB MHOTOYTOJNLHHKAS

ABCDE, xoropaa pasua 2dn — 4d, a B npaBoft — CyMMy YIJIOB Tpe-

yroaesukos ABS,SBC 4 T.A., KpoMe Tex yIJOB, KOTOPHE JeKAT HOpH

sepurare 5. OGo3HaMMB CyMMY 3THX NOCJAEaHMX YrioB Oyxsolt x, Mel
HOAYYREM NOCHE CROMKCHUS:

2dn — 4d < 2dn — z.

Tax xax B paspocTax 2dn —4d 1 2dn —z, yMEHbRI2EMbIE OUHAKOBHI, TO,
yTOGH HEPBas PAazHOCTL GhIA MeHBIIE BTODOH, HeoGXoAMMO, wrobHl BH-
auTaemoe 4d Grumo Goubille BEYHTaEMOrO T; 3HawnT, 4d > x, T.e. 2 < 4d.

IIpocreiimue cnysan pABEHCTBA TPEXIPAHHLIX YTIJIOB

52. Teopemu Tperzpanrne y2at pastn, eCAU OHY LMEIOM:

1} no pacnomy OeYy2PaNKOMY Y24Y, 3GRAIUERKOMY MeNCOY
J8YMA COOMBEMCMBENKO PASHNMY U OFUNRGROBO DACNOAONCEH-
HOLAE NACCEUMU Y246MU, AN

2) N0 POEHOMY RACCKOMY
YAy, IGRAOUEHHOMY MeNCTY

by by
JEYMR COOMEBEMCIMBENNG PAG- !
HUMU % 00UMAK0BO PACROAD-
HeeHnBME deyzpannbiMyu  Yyo-
AGMUY., .
1) IIycme S = S) — aBa Tpex-
rpaunbx yraa (puc. 42}, y xoro-
pux LASB = LA18,By,ZASC= 4 c 4 ¢,
B B,

= ZA;5:C (u 3ru papHBIe YT

OIMHAKOBO PACHONIOXKEHL} W APY- Puc. 42

rpanHbili yrox AS paben Apyrpas-

HoMy yry A5 . Broxam yron §)

B yron S Tax, 9TobK y HEX cosnamm touxu Sy u S, mpaMue Sy 4, u SA
u nnockocti A 518, n ASB. Torsa pe6po Sy By notiner no SB (s cuny
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pasescTEa yrnos 4,518, u ASB), nnockoers A,8C) nofiner no ASC
(no pasencrBy apyrpasHbix yriaos) B pebpo S;C) nofiner mo pebpy SC (B
cuiy pasercrsa yraoe Ay $1C: m ASC). Takum obpasom, TpexrpanHbe
Yriibi COBMECTHTCA BCEMH CBOAME pefpaMu, T.e. ouH ByxyT paBHEL.

2) Bropoit ApH3HAK, HOROGHO NEPBOMY, AOKAZKBAETCH BJIOXKEHHEM.

53. CeMmMerpruRnle MHOTOrpAHHBE Yriakul. Kax masecTHo, Bep-
THKRNbLHEE YrAL PABHELIL, eClH pevs uAeT 06 yrmax, o6pasoBasHLIX Mpa-
MbIMHM HJIH ILTOCKCCTRMH. [locMoTpaEM, CIPABEITHBO JH 3TO YTBEPKACHAE
NPEMEHUTENLHO K YINaM MHOTOrPDAHABM.

Hponomxum (puc.43) Bce pebpa
yrna SABCDE 3a sepnmny S, Toras
ofpazyercd Apyroii MHOrOrpaHHbLY
yron SAByIhE,, xoTopuit MOXHO
Ha3BaTh BEePTHKANBHEIM IO OTHO-
weEmio K nepeoMy yray. Herpyamo
BHIETH, 9TO ¥y 06OMX yIrioB paBHH
COOTBETCTBEHHO M NJIOCKHE YTNH, H
JOBYTPaHHBIE, HO T€ H APyIrue pPacunc-
moxens! B obparHoM mopsanake. Meds-
CTBHTEJILHO, €CTH MBI BooOpasmm Ha-
6mronarens, KOTOpHIl CMOTPHT H3BHE
MHOI'OIDAHHOTO YTVIa HA €TI0 BepIUINHY,
T0 pebpa SA,SB,SC, 85D, SE 6ynyr
Ka3aThCA MY PaCHON0KEHHBLIME B HA~
. APABJICHUH NPOTHB HBHACCHAS 9ac0-
voit crpenxn, Torma kax cmorps Ba yron SA;C,DiE; on smpar pebpa
8A,,5B,,... pacnonoKeHHBIMHA 110 ABHXKEHHIO YACOBON CTPEIIKH.

Mnuororpanasie Yyrae ¢ COOTBETCTBEHHO PABHEIMH [AOCKHMA H JBY-
TPAHHKIME YITIAMH, HO PaclOJOKeHHHIME B ofpaTHOM HOpaaKe, Bo0OIme
HE MOTYT COBMECTATLCH [PH BJIQXKEHRM; 3HATWT, OHM He papEnt. Takne
YIAIL HASHEBAIOTCE CHMMETPHYHB M H (OTHOCHTENEHO BepurmAnt §).
IToapobree o cuMMerpun Uryp B DpOCTpABCTEE GYIeT CKAIANO HHIKE.

Puc. 43

VIPAXHEHHAS

JoKa3zaTh TeopeMH:

1. JIpe nnocKoCcTH, NapaniensHLie Tpersell, Iapaiuie san Mexay coboil.

2. Bce npamme, napaniensHeie SAHHON IJIOCKOCTH M TPOXOASOIHE 4epes
OfHY TOUKY, JICXKAT B OFHON MAOCKOCTH, HApaNAenbuol nannol.

3 Jana onockocte P ¥ napanneaenas eff npaMas a. Joxasats, a0 BCe
TOUKH npaMolt ¢ BEAX0ZATCA Ha OAHHAKOBOM DACCTOAHRE 0T IiockocTr P,

4. Joxrasartn, 910 BCE TOYKN ONHOM H3 AEYX NapanefbHEX HAOCKoCTed
BAXOASTCA Ha OJHHAKOBOM PACCTOAHEH OT OpYTO# EAOCKOCTH.

5. Jpe mnocKkocTA, DpOXOAAIIHE Yepes ABE AAHNEE AAPAJLNETLHEE DPaMEe
R He HapaJIenbHEE MexAy cobofl, mepeceKaloTca MO mpaMoil, napanIenLRofl
AAHHEIM TIDSIMBIM.
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6. Ec/m npaman o napamnentsa xako#-ymbo npsamoi b, nexame na nnoc-
KocTH M, TC BCAKAS MAOCKOCTD, OPOXOAAINAA JEpe3 G, MEPECEKALT MAGCKOCTD
M no npamoft, napamnensrofi b, wm no mpsoi b,

7. Ecnn npavan o napannensua maockoeTs M, TO BCAKAS NPSIMasd, HPOXO-
AAmAf qepes TouKy, JIEXKAMYIO B IWIOCKOCTH M, n napannenssan npamoft a,
JAICKHT B NAOCKOCTH M.

8. Ecnit pany Ape CKPeIIMBAONMAeca OPsiMLE ¢ 1 b M YEpE3 NEPBYIO NpoEe-
Jena MIOCKOCTD, NapaUIeNbHAN BTOPOfl, & Yepe3 BTOpYK — ILIOCKOCTS, Hapar-
Jejbias nepeodl, TO 3TH OBe MFOCKOCTH NAPANNETLHL.

9. Bee nmpameie, npoxogampe epes Kakyo-HHSYzn TOYKY Ha NPSMOR G 1 nep-
NeHAHKYNAPHENE K 310l npaMol, fexkar B ofH0H ITOCKOCTH, MTepIesANKYAAPHOLY
K a.

10. Ecia II0CKOCTS W NPEMAS NEPMEHANKYIAPHH K ONHON Npamof, 10 oHR
TIADAJLIENEHEL. ’

11. Ecie opamad @, DAPALIESILHAN minockocTH M, nepecexaer mpamywn b,
MePIEHHKYASPHYIO0 STOf MAOCKOCTH, TO OIpAMEIe ¢ B b NepIeHaHKYAspHEL.

3amavym Ha nocTpoeNHe

12. Yepes naHEY® TOUKY NMPOBECTH TMIOCKOCTH, NADAJLAGTLHYIO OBYM JHaH-
HEM OpAMEM a 1 b,

13. Yepes mannyio TOYKY MPOBECTH NPAMYW, NApaaAeibay ZagHol 1A0C-
KOCTH B TIEPeCeKAI0MYI0 JAHEYIO NPAMYIO.

14. Hocrporrs RpaMy10, MEPECEKAOMLYIO ABe KAHMEEE NPAMEIE ¥ NAPANIEh-
"y Tperselt aannofl npadoti.

15. [TocTpouts xaxyio-mmbo npsEMyn, NEPECEKAIOMYIO ABE NAHRLE HpPAMbe
H DApaLISNBHYR AARHOR INIOCKOCTH (330378 HEONPEASNEHHAR ),

16. [TocTponTe KAKYHO-MHGO MPAMYIO, MEPECeXAIOMY0 TPH JaHHLIe TPIMBE
(sanasn meonpenesensas).

17. “lepes manmyl0 TOUKY NPOBECTH OPAMYI), NEPHSHMMKYIAPHYIO ABYM
ARPHEIM CKPEIABAICIIMAMCH NPIMBIM.

18. Yepes anryio mpaMyIo IPOBECTH NAOCKOCTS, HEPNEAAHKYISPRYIO K OaR-
HO# IIOCKOCTH.

19. Jamw nnocrocTs M m npamas af| M. Yepes npamyo ¢ nposecta mwioc-
KOCTb, NePeceKalomyo miockocTs M non DanAkM yriaos.

20. Jasa nnockocte M m Ape Toux®E A u B no oany cropoay or mee. Haftrn
Ha nnoexocte M raxyo rouxy O, wrobut cyuma AC + BC Grns mammensimedt.



Tnara I1

OPTOT'OHAJIBHHE MPOEKITAN TOYKH, OTPE3KA
H ®PUTYPH

54. MzofpaxkeHHe TOYKM NMpH NOMODIM TPOCKIEMM HA JBe
nnockocTd. BoofpasnM WIeCKOcTH npoexomil, ropr3cHETanbHyio H n
BEPTHKAILHYIO V', nepecekalouyecs mOIL MpAMBIM YIVIOM HO npsmoll zy,
KoTOPYIO Mu! Bynem Ha3niBaTh OCbI0 IpoeKuuit {puc. 44).

ITnockocTn 3TH 0GPA3YIOT 9ETHIPE OBY-
v rPAHHHIX YTAA, H3 KOTOPHX MH AnNA
OpoCcTOTH OyzeM PacCMATPHBATE TOJMBKO
onyH, MMERHO nepenamit sepxunii. [Tono-

A UM, IO BHYTPH 3TOLC YA Pacuoio-

VT 77 KeHa KaKas-HEOyAp Touka A. OmycTem

- ox y H3 Hee NEPIEHAMKYJAPbI HA IJIOCKOCTH
- 1 j/“” H n V. Torma M ‘mosyauMm Ha aTHX
a1 9 IUIOCKOCTAX TPOEKIAR TOUKN A, HMeHHO:

G eCTh FOPH3OHTANLHAS MpoeKknud, a’ —
BepTHKANLHAY (MPOSKLNH ITH HA3LIBA-
10TCR OPTOTONANLHEIMN, TAK KaK OHM Mo-
Pue. 44 JYYAIOTCA ONYCKAHHEM NepleHAMKYNApa

Ha NUIOCKOCTS).

OfHKHOBEHHO KaXad M3 STHX NpoeKumi oGosHaIaeTca Manoh Gyk-
BO# OmHOro HanmeHoBaHHUA ¢ Tofi Gonbmo# Gyxeolt, Koropas obozHauaer
NPOEKTHPYEMYID TOYKY, npmdeM Gyksa, 0003HAYAIOmAS BEPTHKANLHYIO
npoeknmio, Geperca co 3Hakom Hapepxy. Ilepnemamkyaspei, ¢ noMomee
KOTOPHIX MONYIAIOTCA MPOEKLUHK TOYKH, HASHIBAIOTCA NPOCKTHPYIOH-
MH MePHeHANKYISpamMa: Ac — rOpH3OHTAABHO-IPOSKTHPYIONME mep-
NeHAUKYAAp, A’ — BEPTHKAIBLHO-IPOCKTHPYIOMEA NePHEHIRKYIIAD.

Ecan uepes sra nepnenakynaph NpoBeIeM IIOCKOCTD, TO OHA JIOJK-
ua 6sITh NepreRAnKyAapHOH ¥ mockocT H 1 k nnockoctu V (§ 43); cne-
JIOBATEABHO, AOMAKHA OLITL NepneHAuKyAapHa H k ock zy (§ 45), m noTomy
npaMue aa” 1 ¢'a”, N0 KOTOPEM YTA NIOCKOCTD MEpeceKAeTes ¢ IIOCKO-
cravmu H u V|, 6yayr nepnen Ky TapHH K OCH Tyf; CAe0BATEIHO, OHH 06~
pasyoT MMHEHHEN YIron ABYrPaHHORO YIa, COCTARICHHOTO IINOCKOCTAMH
H nV, n Tak kak 3TOT ABYTDARHEI Yros OpAMOH, TO U JinueRHL ero yroa
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AoixeH GuITE npaveiM. Taxum ofpasom, seTnipexyroapanx Aea”q’ Gyner
HPAMOYTCOABHHKO M, IIOCKOCTE KOTOPOrO NEPNeHARKYIAPHA K OCH
zy.
3aMerus 9T0, MOBEPHEM TOPHSOHTAJBHYIO MOJYILIOCKOCTE i BOKDYT
ocH xy ma D0° kmusy; Torma OHA COBNANIET ¢ HIDKHE# BEPTHKAIBHON
IOAYILIOCKOCTEIO, 0Bpasysa ¢ BepxHell BePTHKAARHOH MOMYTLIOCKOCTBIO
GJHY BepTHKANLHYI0 mwiockocTb. IIpH sroM TourN 0" u a' ocramyTes na
CBOHX MECTaX, a TOYKA ¢ 3ailMeT MoJIoKeHne HIKE OCH Ty ¥ PACTIONOMKATCA
Ha NPOAOKEHNH NEPIEHANKYNAPa a'a’ na paccroannu ¢"a, papnom Ag’.
Mu1 nonyuuM Torga passepHyThll puc. 45, KoTopuil snpean 6ymeM Ha-
SEIBATE 3MIOPOM. PHCYROK 3TOT cocTouT H3 npaMoll Ty, n3obpaxalomei
OCh OPOeKxit, i APYX TOYEK, PACHOMOKEHHRIX HA QNHOM NEpNeH HKYAApe
K OCH Y; HEKHSA TOYKA €CTh FOPH3OHTANLHAA NPOEKNHMsA, 3 BePXHAA —
BEPTHKAJABHAN MPOEKIMA TOUKA A.
Koneuno, peskoii Touke A, bsaroll BHYTpPH IBY-
' TPaHHOro yraa (puc. 44), COOTBETCTBYIOT Ha SMIOpE
ABe BNOJHE OnpeaencsHHe TOYKH & U &', pacmo-
NIO:KEHHble HA OZHOM DeEpHEeHIMKYAApe K OCH TY.
a" O6paTHO, BCAXHM ZBYM TOYKAM 3M0pa ¢ H &,
* Y pacrmonoXeHHHIM Ha OAHOM NEPHERAAKYIAPE K OCH
zy (Touxa ¢ HEDKe Ty, a TOMKa 4’ BhuLe zy),
COOTBETCTBYET OAHA ONPefieNICHHAs TOUKa A BRYTDH
2 ABYTPaHHOTO yria. YTonl NoNyunTh 3TY TOUKY, ML
Puc. 4% JAODKHEL BOOGPA3ATL, YTO HAXKASNAS NONOBUHA. JMOPA
BPAIIEHHEM BOKPYF OCH T CHOBAa NOBEDHYT3 Ha3
90° KBEpXy H 3aTeM H3 TOMCK ¢ K ¢’ BOCCTAHOBJNCHB NEPIEHAMKYEADHI
K IUIOCKOCTHM 06pa3oBaBlIerocs ABYIPAHHOLQ YIVIA; FIEPECEYeHHe STHX
OePIEHARKYAAPOB B ONpEmeTnT TouKy A.
55. Yacrawe caywau. 3 puc. 46 n 47 sagno, uTo ecnm:
1)'Touka A silexXuT Ha FOPHICHTANBHON IJIOCKOCTH, T. €. BePTAKAILHAA
npoexnpA a’ JIEKUT HA OCH Ty, & MOPH3OHTAJILHAA COBNALALT C CAMON
TOMKOil;

ol

Puc. 46 Puac. 47

2) Touxa B pacnonoxena Ha BEPTEKAILHON IIOCKOCTH, T. €. POPHIOH-
TAILHASA NPOEKIHA AEKHT HA OCH Ty, & BEPTHKAJILHAR COBHANAET C CAMOL
TOIKOM;
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3) To4uka C nexuT Ha OCH Y, TO 06€ ee MPOLKIEN COBIATAKIT ¢ CAMORN
TOSKOH.

568. Msobpaenne npsmofi. Mm yxe sagean (§47), w10 ey
MpOCKTHPYEMAR MIRHAA NPRAM2asd, TO W NMPOSKOHS € NOMHA OLITh
npaMo®t jusnefil. 3paunT, oTpe3oKk npamofi, coeaunmomed Touk® A
u B (puc. 48), msobpasmrcs na smope (puc. 49) orpeskavu ab n o'V, us
KOTOPHIX IepBirli €CTh TOPHIOHTAABLHAR NPOEKNHA, & BTOpoli — peprh-
KaNbHAR Npoeknus oTpesra AB. TaknM o6pasoM, YTo6H DOXYIHTD NPOEK-
IO FeorpammieHHol npamolt Ha Kakxy0-ERGYAL OAOCKOCTE, JOCTATOUHO
HafiTH TPOCKUAIC HA ITY MIOCKOCTH JIBYX €¢ TO9eK N 9epe3 ITH MPOCKIHY
MPOBECTH TPAMYIO.

a al
1
[
) ) |\'b
: S Y
;/b

a a
Puc. 48 Puc. 49

IIpoexmme npsAMoft MOXKHO MOMYYUTH €Ie HHAYe, 8 WMEHHO! MBI MO-
JKEM OPOBECTH Yépe3s STY NHPAMYIS ABE TIOCKOCTH! OFHY — NepHeHAN-
KYJAPHYI0 K TOPHSOHTANBHON KOCKOCTH npoekiuili (OHZ HASHIBaeTCs
TOPHIOCHTAILHO-TPOSK THPYIOHIEH IIIOCKOCTRIO) M APYTYIC — MepPIeH-
JHKYASPHYI0 X BEPTHKANBROH NAOCKOCTH Npockum#i (OH2 Ha3WBaeTCs
BEPTEKAILHO-NPOEKTAPYoel mnockocTsio). Ilepecevenne yrmx nnoc-
KocTell ¢ IIOCKOCTAMH NpOEKIEY JACT Npoekuny ab u a’'d’,

c!

a.!

D. C | F

A .
X b‘ M"
ANV ENY/
a [ .E

Puc. 50

3ameTAM, 9TO ecirH OTPe30K mpaMolt ofosHaveH Gyxsamu AB, To ero
npoexnan oboanavatoTca ab (ropusonrancmas) m ¢'b’ (BeprEKannHas);
€CNIH Heorpanm4eHHad npaman obosnadera ognoli Gykpoit, manpumep X,
10 MpoeKUMK ee 0G03HATAIOTCH ToXKe ofuodt Gyksolt (Mano#t) k (ropuson-
TanbEad) B k' (BepTHKaILHAS).




OPTOI'OHAJILHBIE TPOEKIUU

243

57. HacTHue caydan 1) Omn koRey oTpeska AB sexur Ha

FOPH3OHTANILROM IAOCKOCTH.

2) Oann konen orpeska CD sexuT Ha BePTHKARLREOH MACCKOCTH.

3) Orpezok EF ynupaeTcs CEONMH KOHUAME B ILIOCKOCTH MPOSKIMI.

It TpE cnayyas H300pAXKEAN B NEPCNEKTUBHOM PHAe Ba puC. 50
W OpOeKLMsMM HA Smope Ha puc. 5l.

4) Orpesox AB nep-
OeHAUKYAApPEH K Bep-
THKANBHOR NIOCKOCTH
npoeximit 1 ynupaercs
B Hee (puc. 52 u 53).

5) Otpeaor CD nep-
NeHAMKYAApEH K To-
PH30OMTANLHON ILAIOCKO-
CTH H YNHpaeTca B Hee
(pnc. 52 u 53).

6) Orpesox AB ne-
JKHT B HEKOTOPOI 1LI0C-
KocTH P, mepnenapuky-

Pnuc. 51

NN

Japeoi k ocn xy. Toraa obe mpoexTupylomMe IIOCKOCTA CORNAIANOT
€ INocKocTh0 P M noToMy Ha smope ab, ¢'d’ pacmontikenn Ha omHoM
nepueBAEKYAAPE K ocu zy (puc. 54 1 55).

B ¢’
c
o /Ib (L’
D
Puc. 52

b!

dTb' ¢
a4
x a__
b y
a cod
Puc. 63
bl‘
a
x 3 ¥y
a
Puc. 65
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7} Orpesox AB napannenes BepTRKAIBHON miockocTw. Toraa ero
FOPH3IOHTANBHAA MPOEKLKA Napa/ienbHa ocH zy (puc. 56 u 57), a sep-
TRKANLHAS NPOCKIMA PABHA M mapasuencaa AB.

8) Orpesox AB napannenen POPH3OHTANBHON NAOCKOCTH {puc. 58
E 59); TOrAa ero BePTHKANbHEAR MPOCKINR DAPaRNeNsHA OCK TY, a To-
PH3OHTAILHAA MPOCKIHA PABHA H NapallleIbHA CaMoMy oTpe3ky AB,

¥

a
a \
bl
AF b
y x Y
/ a o
Puc. 56 Pue, 57
a b T ¥
A -—_____..—-' x ¥
Y b
F /
] a

Puc. 58 Puc. 59

58. IMpoexnuas nepecexkacmmxcd npaMux. OwepHaHO, YTO ecm
Jpe npambte (K 1 L) nepecexaiorTcs, TO NepecekaloTesi Taxoke H AX ONHO-
HMeRHble Npoexnuy (puc. 60), npudeM TOUKU NepecedeHna M U M’ IexAT
Ha OAFHOM HEPHeHAHKYMApe K ocH y. Obparno, ecin oaHOMMEeHHLIe IPO-
eKIUA JBYX NPAMEIX HEpPeceKaloTCH, MpAYeM TOYKH fepeceyeHus JIEXKAT
H3a, ONHOM TEPIEHANKYAAPE K OCH TY, TO I CAMH fPKMBIE MEPECEKIIOTCA,
TaK KaK TOuKa (1, m'), onpeaeaseMas TOUKaMM MEPECEIeRna OpoeKumil,
OPUBAAAEKAT 00CHM IPIMEIM.

59. Ilpoexuns DapanyjejlbHKMX DPAMBIX NapanneiabHEbl. lei-
cTrureasro, ecau ABHCD (pnmc.61), To cropount yrmos BAe n DCc
TNAPAJLIEIbHEI H MOTOMY DPOSKTHPYIONIHE NAOCKOCTH TAKIKE MAPALIeAbHbI
{§15), a napamrenbHLe MIOCKOCTH NEPECEKAIOTCH TPeThell IIOCKOCTBIO
(P) no napannessanm opamem (ab u cd) (§ 16).

60. HaoGpanceHHaMy NPAMBIX ¢ BOMOMBIO ABYX €e HPOSKIMil R Ape
B38AMHO NEPNEHANKYAAPHbIE MIOCKOCTH MOKHO HOAL30BATECA AN peme-
HUS PA3WIHEIX 33834, KACAIOIEXCH MONOKEHHR NMPAMELX B IPOCTPas-
cTRE.

PaccMoTpHM HeCKONBXO NMPAMEPOB TAKHX 33,134.
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;"K>m , >j

AN Pacﬂ/

Puc. 60 Pue. 61

3anmayua 1. Ha smope donie npoexyuuab v a'lf nexomopozo ompesxa
AB (puc. 62). Onpedesumsd deficmsumetvriso 6eAUNUNY 5MO20 OMPeEIXa.

bi’
B
a’ 4 C
x Y
al—_b
b
a
Pue. 62 Puc. 43

Hepswuit cnoco6 pemenusn. Yrober merse 6uia0 BooGPa3UTL
NOJNIOXKEHHEe OTPE3Ka B NPOCTPaACTBe, BO3bMEM NepCAeKTHBROES HIobpake-
HHPe 01peska AB u ero ropusorTanbHON npoekuun ab (puc. 63), T e. Taxoe
H300paskeHue, KOTOPBIM MBI IONL30BAJNKCE B IA. 1.

Yerspexyronsunk ABbe npencrasaser coboit npamMoyroneayio Tpa-
NEOAK ¢ OpAMEIME yraami npa Toukax a n b. Ilpoeesa B 3ol Tpamemnn
TPAMY0 6¢, MApaLIenbHYI0 @b, IONyIHM MPAMOYTOMLHBI TPEYTOMLHHK
ABC.

B sroM Tpeyrosbmmxe oTpesox AB sBAsercs runoTeHysod, kKarer
AC, o9epnfiHO, paBeH TOPH3CHTANBHON npoexmyn ab orpesxa AB. Bra
opoeKnus Ha 3mope 3agada. Karer BC pasen pasnoctH oTpesxos Bb
a Aa. -

Otpeskn Bb 1 Aa na sniope TakiKe JaHBL, HMEHHO OHA DABHEI COOTBET-
CTBEHHO paccTosHmA TO4eK b’ u o' oT ocu Yy, crenopaTenbHO, H Pa3HOCTH
HX TaKXKe MOXKHO Hafitn Ha smope. Ona paBHa pasHOCTH DPACCTORHHI
Touex ¥ u ¢’ ot ocn zy. Orcioga cnexyer: yTobnl HaliTh AeHCTBHTEILAYIO
ANBHY OTpeska AB, Hy»KHO HOCTPONTH NPAMOYTONBHBI! TPEYTO/bHAK,
ONHHM M3 KATETOB KOTOPOTO CAYIKHT MOPH3OHTAILHAR NpOeKHEs ab He-
KOMOr0 OTPE3Ks, 3 ADYTHEM — OTPE30K, pPAaBHLI} pasHOCTH PacCTOAHWN
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BEPTHKATbHBIX HPOSKIEH ' U &' KONTOB oTpeska ot ocu zy. 'mnorerysa
3TOro TPeyroJbHEKA H RaeT AelCTBRTENLHY0 LIMHY OTpeska AR,

Bropoit cnoco6. IIpeacrapum cebe, uro orpesok AB B npo-
CTPAHCTBe HEM3MEHHO CKpPENJieH ¢ NpsaMolt Aa, n Gynem BpamaTh oTpesox
AEB okono sroifi npaMolt X0 TeX nop, NOKA OH HE CTARET MapaneseH
BEDTHKANLHON NNOCKOCTH npoekunit (pac. 64).

IIpu 3TOM ero BepTUKanbHAY OpoeKIms Oyner NapaTh ero Aefcren-
TENLHYIO JJIHHY.

Ilpu TakoM BpaueHun oTpe3ka AB ero npoexumn ab n a’d ua smope
6yzyT menarbcs, Ho ero yrous naknona k apamoii Ae He Syaer MensTsen,
a ClIeoBaTeNbHO, He SYAeT MeRATECA B AJIMHA €r0 MrOPH3OHTANBHON Ipo-
€Kl (MeRACTCA TONBLKO ¢ HANPAB/IeHHe). SHAYMT, IPH STOM BPaUICHAR
OTPE3KR €ro FOPH3CHTANBHAA MPOEKIUS M3MEHWTCH TaK, YT0 TOYKA ¢ Ha
3MIOpe OCTaeTCA HEROEBIKHOM, & TO9Ka b nepememaerca e Lyre OKpyx-
noctn. Korza orpesok AB cTasieT napaJnesieH BepTHKANLHOH TIOCKOCTH,
€T0 FOPH3OHTAJILHASR HPOEKIMA GRENACTCS Mmapannensuof ocH xy. Bepri-
KaJbHad Mpoexkund e'd’ ipn BPAMEeHuH TakKe MeHAETCA, HO TRK KaK Dac-
croanne To4kk B oT ropr3oHTAALEON NIOCKOCTH GCTaeTCH HEHIMEHHBIM,
TO paccTosiHze TO4KH b’ or ocm zy Takxke He Gyzer messrnea. Orciona
cneayet, 4To Touka b Gymer nepeMeniaTsCst o npAMOl, NapaLIeTbHON OCH
zy. 3 ckazaumoro caejyer, YT0 MOXKHO HOJYYUTH Ha 3MOpE NPOSKIEA
orpesxa AB nocne ero nopopora BOKPYT och Aa, © HOMOIIBIO CAEAYIOMIEro
nocTpoenns (puc. 65); onHCHIBaeM AYTY OKPYIKEOCTH C IEHTPOM B TOUYKE
@ PaJHyCcoM, PasHEIM ab, B HaxomuM TOuKy ee mepecedenua by ¢ npaMoil,
NAPaIIJIBHON OCH T M MPOXoAsmedi uepes TouKy q; epes b mposomumM
OPAMYI0, NBPAVIETLHYKY OCH TY, M NpONO/DKAeM ee AC HepeceleHHus B
BexoTopolt Touke by ¢ NepHeRmEKYNAPOM K OCH Ty, NPOBEACHHBIM Epes
104Ky bp. Orpeskn aby u a'by Gyayr npoexnwsnau orpesxa AB nocne
nopopota. Ere seprukansEas mpoexuua o'by Gymer npE 9ToM maBaTh
AelicTBHTENbHYI0 ZMHY orpesxa AB.

b b

»

[
-

Puc. 64 Puc. 85
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61. 3apmawa 2. Ha smiope daww npoexuuu | u I’ nexomopots
npasot (puc.66). Hatimu mouxu nepecenenus amot npamoti ¢ naocxo-
cmamy npoexyud (MU MOYKU HAINBEIOMCA caredaMu NPamot Ha
RAOCKOCIMAT NPOERtHuL).

Pemenne. Touka scrpeun nannoil mpAMOli ¢ BepTHKANLHON TIOC-
KOCTBIO MMEET CBOEHl POPH3OHTAnbHOM mpoexomed TOWKy Ha ock zy. C
Apyrofl CTOPOHH, N'OPUAOHTANBHAS MPOSKIUS ITOH TOYKH JORKHA JISKATE
Ha npsamoit I. Crenopatensno, 418 RAX0XAE-

HHE Ha 3M0Pe BePTHKANBLROTO Clieaa upamoft K
NPOAGIKAEM €€ MOPH3OHTRJABRYI) MPOCKUMKD 2

{ no crpesn B Touxe f ¢ oceo zy. Touxa f ,

6yaeT rOpH3OHTANbHON IPOSKIMEL HCKOMOTO X —1b f y

BePTRKAIBEOrO cieaa. Yrobur nalith ero sep-
THKANBEYIO MPOCKIAIO, BOCCTABHM B TOYKE

f OepUeHIMKYNApP K OCH Ty A OPOIONMMHM

€r'o o nepecedenns B Touxe f' ¢ mpamoii I, m
9712 rouka f’ m Gyaer mcxomoil BepTHKANL- Pac. 66

HOW npoeknpell BePTHKANBHOTO CJie/a, OHa,

O4EBHAHO, COBNAJAET ¢ CAMHUM BEPTAKANBHLIM CliefoM. TakuM xe myTem
HaliiemM H ropu3CcHTANLHEIL chen npaMol: npoaoickaem ! ao serpeun B
TOUKe ' ¢ OCBIC TY, B TO4KE M’ BOCCTABAREM UEPHEHIAKYNAP K OCH TY
A0 BCTpeuM B TouKe m ¢ upamoft I; Todka m ackomas.

62. TIpoexumsa TpeyroaeEMka. Ecau B mpocrpanerse maH Tpe-
YTOSBHHK, TO MOJKHO HOCTPORTD IOPE3OHTANBHEE N BEPTHKANLHEEIE BpPO-
€KuHK ero BepmeH A cropoH. Ha sniope nonyuaerca, Takud obpasom,
ABa TPeyTONbHAEKA, KOTODHE CHYAKAT I'OPASOHTANILHOM H BepTRKANLHON
TEPOEKNHAMA J3HHOTO TPEYTOJIbHEKA B TDOCTPAHCTEE,

Ecne dopma u nosoxenue TpeyronpHHKa B MPOCTPAHCTBE HE YKA3A-
HBl 33panee, TO MPOEKUHH €ro BEPIIMH MOXKHO 3343BaTh DDOM3IBOJILHO,
cofmopan /b YCNOBHe, 4TOBH BeprHRANbHAL M FOPHIOHTARLAAS NpO-
exuHy oxpol ¥ TOil ke BEDIUHBLI JieXRKa/H Ha OXKHOM MEPNEeHAAKYNspe
K ocu zy. HelicrsurensHo, nosioxeHe INIOCKOCTH B MPOCTPAHCTBE BIIOMHE
onpeaenseTca NOJOMCEHHEM TPEX ee ToYeK, KOTOPhIe MOXHO OpaTh B
NPOCTPaHCTRE COBEPUIEHHO NPOH3BOIBLHO, TMIIL O OHH HE PACHOAATANACH
Ra opuoli npamoil.

Ha puc. 67 npeacrapienn: Npoexnan HEKOTOPOTo Tpeyroibaeka ABC,
IMonezysce STHMN MpOEKIMAMH, MOMKHO Ha 3IOPE PELIATS - DAZNUYHALIE
JaflaTH, KaCAIOMMECS NOJIOKEHHA TPEYTOALENKS B IIPOCTPAHCTSe.

63. 3amaua l. Janw npoexyuu abe v 't/ mpeyzoavruxa (puc. 68).
Iocmpoums na sntope sepMUKBALHING TPOEXKUWIO RPAMOl, aescawell 6
RAOCKOCIRY IMO20 MPEY2Z0ADHURT, 20PUIONMBALHAR TPOCKUUR Komopol
sadarng.

Pemenue. Ilycrs npaMast € ¢cTh 33JaHHAS FOPHIOHTAILHAS TIPO-
exIIif, OHa BCTPEYAeT NPAMEIE 8¢ ¥ bc COOTBETCTBEHHO B TOUKAX P M ¢.

KAK 9Ta ApAMas NPOBEJEHa B IIOCKOCTH Tpeyroabavka ABC, To
ona mepecexaercs co cropoHaMu AC u BC B ToOYKAX, IS KOTOPHIX P B ¢
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Puc. 67 Pnec. 68

C/LY2KaT FOPHSOHTANBHLIMY HPOeKIpsaME, na nmosydeHns BePpTHKANLHBEX
mpoeKumil Tex ke TOYEK, OYEPEAHO, CAEIYET H3 TOYEK P M ¢ ONMyCTHTH
' NEPNEHAMKYAAPH Ha OCh TY H NPOAOIXKHTHL MX A0 BCTPEYM B TOUKAx p'
u ¢’ coorpercrBenHo ¢ npsvbmu a'c’ n ¥, lIpamaa p'q’ ecTh McxoMas
BEPTHKAJIBHAA NPOEKIUA MPAMOM, Nexamedl B MNOCKOCTH JAAHHOTO Tpe-
YTOJIbHHKA,

64. Bapaga 2. Hasmope danw npoexyuu abe u a'b'c’ mpeyzons-
suxa ABC (puc.69). Kpome moezo, dana 2opusonmaavtas npoexyua d
mouxu D, sexcaweti ¢ naockocmu amozo mpeyzoavnuxae. Hocmpoums
SEPTMURGADHYI RPoexyu smol movxu,

Pemenue. Coeaunup Touks d # a, MbI MONYIAM IOPHIOHTAJILHYIO
Ipoexiuee ad npamoil, nexamell B nnockocTH Tpeyroabvauka ABC u co-
epprsuonieli Touky D ¢ sepumnoit A (puc. 70). Touka p, B KoTopok npsMas
ad BeTpedaer be, eCTH FOPH3ORTAIBHAS OPOEKOHMA TOYKH Repecedernd P
opamoit AD co croponoit BC (pac. 70).

Ha npawmoit &'¢’ Baxoium BepTEKAILHYIO BPoeKIIo p TOl XKe TOUKH,
QIOYCTHB H3 P NeEPHegNUEYAAD Ha 0Ch. ,lIa.nee, MpOBOIHM APSMYD ﬂ.’ H
Ha Hell TAKHM Xe CIOCOG0M KAXOAUM HCKOMYIO BEPTHKANLHYIO IPOEKIHIO
d' Touxn D (puc. 69). ’

65. IMpoekumy MHOTOYroJILHEKOB. IIpH HOCTPOSHME TpoeKmi
MEOTOYTO/ILHHKA YK€ HENb3d MPOUIBONBHO 33JABATE MPOCKIMA ero Bep-
muna. Ecin p3sATe NPOMIBOJILHLIE TOPHIOHTANEHEIE MPOCKIMHA BepLIaH
MHOPGYTOJILHAKS, TO H3 BEPTHKANLHBIX HX MPoeKupf npor3soasao (HO Ha
ONHOM HEPNEHARKYNNPE ¢ COOTBETCTBYIOUIHMA MOPUIOHTATBHEIMA TPOEK-
HHAMH) MOKHO B3ATh TOAbKO TpH. JIelcTBHTENLHO, 3TH TPH BEPTHKANL-
HHEe OPOCKGWH BMECTe ¢ FOPH30OHTAJLHBIMH BIOJHE ONPLIENASIOT ILIOC-
KOCTh, B KOTOPOH JIEXKHUT MHOMOYTOJIBHHAK.

ITosTOMY BepTHRANBHBIE MPOSKIHE OCTANBHBX BEPIIUH cnexyeT 6paTh
TaK, 9Tofb OFA GLUIH NPOEKNUAME TOYEK, JICKAIHX B 3TOMH MJIOCKOCTH.

Ha pruc. 71 gaEH 9poeKuuE NPpAMOYTONLHUKS, TEKALIErO B NJIOCKOCTH,
NEpPIeHTHIKYNAAPHOY K ropH30ATANEHON MIOCKOCTHE NpOexnuil, mMeouiero
Jpe BEPTHEKAIBHLIC CTOPOHBI.
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Ha puc. 72 npeAcTaBsieHO NOCTPOSHAE NPOSKIME MIECTRYIOALHHKR,
IIpEYeM FOPHZOHTANLELIC OPGCKIMA a,b, ¢, d, f ero sepimun s38TH Npo-
H3BOJIBHO.

I d
b’ ¢!
x
a' d’
x y
d
b
o
Puc. T1

Beprukambunie npoexngu ', &, ¢’ BRIGpansl Ha IePIEHANKYAIpaX K OCH
opoexnii, IPOBEACHHRIX YePe3 TOYKK a6, b, ¢. IIpu 3T0M TOUKY @' MOXKHO
GpaTe Cie yIONHO HA DEPHCHIMKYASpE K OCH NPOEKNHl, NPOBEACHHOM
uepes @, TOUKy b — rae yroapo na nepueHZUKyAApE K OCH, NPOBEACHHOM
qepe3 b, 1 ToUKy ¢’ — rae YrouHoO Ha NepIeHAEKYIape K OCH, MPOBEJeHHOM
qepes ¢. BepTakambHbre IPOEKINE OCTANLHBIX BEPUIME MOXKHO IOCTPOHTS,
IpEMeHA cuocol, yKasanurdi b § 64.

11—1568
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CoeaunuB TOYKN G, d H ¢, MOJIYIHM FOPH3IOHTAIbHLE NMPOCKIHA ABYX
CTOPOH mecTHyronLenka (ab m be) u ogmoft ero mparomama {ac). Co-
exuauB Touku o',V u , momyuum BepTHKaAbHLIE DPOEKIMH TEX Xe
cropon (a'h’ u ¥'c’) m Tofi xe mmaronasm {a'c’). Coeapnum nocae sroro
TOYKY b ¢ rOpH3OHTATLHNMYN NpoeKuMsMH d,e o f OCTANBHLIX BEpHIH
mecTryroubnanka. Toukn nepecedends npamuix bd,be u bf ¢ mpamoit
ac 06ogHAuRM COOTBETCTREHHO 4depe3 p,q u r. [IpoBesa uepes TOMKH
)¢ ¥ T NpAMBIe, NEPOEHANKYIAPHEIE K OCH MPOSKIHit, POMOAMRM HX
H0 Tepeceaenusn ¢ npamofi a¢'c/, Torha ME nonyuuM Ha 3TON mpAMOIL
BEPTAKAIBbHEE mpoexinm P, ¢’ u ' Touek nepeceveHHRr Tpex Auaronaedi
INECTHYT'OJNBHHKA ¢ 4eTEepToill, AN KoTopoft BepTHKANBLHON Hpoeknued
CAYAKHT npamas ¢'c’. BepTukanpHbe NPOeKIAN STAX TPeX quaroHanes Mul
NoJTysmM, coeaunss To9kn p, ¢’ 1 r' ¢ Touxoil b. Ecan Teneph RPOAOIKUTE
upamyio §p’, a yepes Touky d mpoBecTH NPAMYIO, NEPNCHAUKYAAPHYIO K
OCH IpoexnMit, J0 HepecedeHnst ¢ npamoi b'p’, T0 Touxa mepecevenns
3Tux npaMerx d' GyseT CnyxKuTh BepTHRATLHOR npoekimefi erseprof
BEDIDMAK! MECTAYrONbRRKa. TaxuM e 06pazomM, mpoapmxas npameie b'q’
B ¥'r’ u omyckam M3 TOUCK € M f NEePHEHAEKYAAPH Ha OCh Mpoexipit,
naitieM BepTAKANBLALIE Npoexpd € 1 f marofi B mecTo} BepPIMH WeCTH-
yronbumia. CoexpHnb nocieqoparensro Todka o', b, ¢, 4, ¢, f/, nomyama
HCKOMYIO BEPTHKANLHYI0 NPOSKIHIO MECTHYrONBHEKS.

68. 3amewanue. Merox maobpaxkenns ¢uryp H TEmT B OpTOro-
HAJIBHKX NPOEKIAAX HG ABE ILIOCKOCTH Obln paspaforan chpanmyscxmd
ydenbv Dacmapom Momxem (1745-1818). Cacnap Mo 6bia kpymmefi-
mun dparnysckam reomerpor koHoa XVIH n nagana XIX 8. Bo spems
¢dpasnysckoll pepomongn GLI onHEM B3 ocHOBaTeNell 3AMEHHTOR noMU-
TEXHHNIECKOH KO, Co3AanHoA KonserToM. Merox Moraxa B HacTommee
BpeMa ABACTC OAHAM W3 OCHOBHEIX B 'TOH 06MACTH TeoMeTPIHN, KOTODAN
paspafaThBaeT MeTOL U30HPAMECHAS reOMETPIIECKEX T Ha WIOCKOCTH
H HOCUT HA3BAHWE HadepraTeasHOH reomerpun. Meron Morika uMeer
IIMPOKOe IPEMEHERNE B TEXHAKE [IPH BLYCPUHBAHAKR HPOCKTOR COOpYXKe-
Hulf, nnanos 38axuli, vacrell y neraneli Mammu u T 4. lipu aToM MeTone
TOCTPOEHH: HA SMIOPE BLINOJIHAIOTCE HHOTAA §IO CJICKHLIM ITPABHJAM,
DOME30BATHCA KOTODEIME MOAKHO, RHIEE XOPOINO YCBOHE CNaBHLIE (DaKTh
| mpeinoxenna crepeoMerpmu. IoaToMy B yaefHHKaX reoMeTpum, Kak
H B HacTOAmiel KHMre, npE H3obpaxenud reomerpuyeckux ¢hHTYp u Ten
NPHMERAIOTCA YOPOUWICHALE PHCYHKH.

914 pECYHKR OpeacTABIRIOT coGoli npoexian maygacmpx $HATYp, HO
Be Ha JiBe O/I0CKOCTH, a Julb Ha ONHY, AMEHHO Ha IJIOCKOCTD PACYHKA.

Kaxk crefyer H3 BCeroc NpeubiayIiere, ONHA TAKAS WPOCKIEA elne
He OnpeAeAseT HE NOIOHEHHA (DUryPH B OPOCTPAHCTBE, HH €@ TOMHBIX
pa3sMEpoB, HO OHA JALT SCHOE MPEACTABICHUE O BRAE H3y43aeMmoil GEryphl.
JTOro mpeaCTARNCHNN AOCTATOTHO, ITOBH, OCHOBMBASCH HA OBmux Teo-
PEMaxX CTEPEOMETPHH, H3YYATh CBONCTRA TeOMETPRISCKHX HHTYD U Tea.
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67. MnuororpaiHuK. MHOrorpasEHHKOM HA3LIBASTCH TENO,
OrpaHHYEHHOE WIOCKHMH MHOIOYTOMBHUKAMH. O6iHe CTOPOHR! CMENKHBIX
MHOrOYTONLHUKOB Ha2hIBAIOTCH pefpaMm MHOrorpaHaEKa. Mroroyroms-
HHKH, KOTOpHC¢ OrPAAMYHBRIOT MHOTOTPAHHHK, HA3EIBAITCA €ro rpa-
HaMA. 'DaEm MBOrorpaHEMKa, CXOASIIMEcH B ONHON TOYKe, ofpasyror
MHOTOTPAHEERIl yros, BePITAHE TAKHX MHOTOFPAHHHEIX YIVIOB HA3LIBAIOT-
¢ BepIIAHAMM MHOTOrpaspmKa. IIpaueule, COSARHAINNE ABE XKAKHAE-
HEOYAb BEpIHHE, He JISKAUINe HA ONHOH IPAHHM, HASHBAIOTCH HRArOHA-
AAMH MHOOrDAHEHKA.

Mer GyneM paccMaTpUBATH TONABKO BRIDYK A bl € MEOTOrPAHHMKNH,
T. €. TakHe, KOTOPHE PacnIOKEHE] 10 OAHY CTOPOHY 0T IMIOCKOCTH KX~
Jo#A u3 ero rpaneil.

Hamusensinee aicno rpanefl B MHOTOFPAHEHEKE — HeTHIPE; TAKON MHOTO-
TPAHHHK HOAYHAETCA OT NepeceveHns TPeXI'PAHEOrO Yria Kaxoi-mnGyar
IUIOCKOCTBIO,

88. Hpa3Ma. [Ipu3 Mol Ha3HBACTCH MHOTOPAHHHK, ¥ KOTOPOTO
JBe TPaHH — PABHBIE MHOFOYTONLHMKN ¢ COOTBET-
CTEEHHO NADAJUTC/ILHBIMY CTOPOHAMHE, & BCE OCTANE-
HEl¢ TPANH — HaPANACACTPAMMBI.

YroGBl NOKA3ATH BOSMOKHOCTH CYIIeCTBOBAHHA
TAKOFO MHOTOTDANHWKA, 503bMeM (puc. 73) Kaxoit-
Hubyap Maoroyromemnk ABCDE u uepes ero pep-
MvHE IPOBEAEM PAN HAPAANEILHEIX MPAMEIX, HE
JEXGAMAX B €ro mAockocTH. D3as zareM Ha of-
Roii STHX OPAMBIX DPOHIBOIBHYI0 TOMKY A,
OPOBEAEM depe3 Hee JUIOCKOCTB, NapafieABHYIO
anockoctt ABCDE; vepes xaxnne qBe cocennme
OapaiebaLie NPEMEE TAKAKE NMPOBEAEM ILIOCKO-
cru. Ilepeceqenne Beex aTUX MAOCKOCTei! onpegenT
muororpauink ABCDEA4; B, C1 Dy E,, yaosnerno-
paomufl onpexenenmio ApE3MH. JeficTEHTeNBHO,
napayesncane nrockeern ABCDE n A41B,C1D,
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nepeceKaloTest GOKOBbIMA IIOCKOCTAMY 110 Mapaielbahy npaMbmM (§ 16);
noaromy durypu AALEWE, EE,DiD & 1.8, — napannenorpaMuu.
C apyroft cToponm, y Muoroyronesukor ABCDE w A, B,CyD, papum
COOTBETCTBEHHO CTOPOHEI (XKAK MPOTHEONOMIONKHEE CTOPOHHE NAPARNENo-
TPaMMORB) B Yribl (KAK YIAK ¢ NapanIeabHEIMK U OMEAKOBO HaNpaB/eH-
HbIME CTODOHAMH); CJI€IOBATEIBHO, 9TH MAOTOYTOJbHUKH PaBHSI.

Mnuoroyromsuuxn ABCDE u A, B,C) Dy, fexamue 5 napanneasHeix
ILIOCKOCTAX, HAIBBAIOTCA OCHOBARMAMN NPR3MLL, Depnesanxyaap O0;,
OnymeRHEH U3 KAKOH-HMOYAER TOUKN OOHOrO OCHOBAHMA Ha [JIGCKOCTD
ApYFroro, HadHBaeTcs BhicoTolf npusmul. Iiapamnenorpamust A4, By B,
BB, C1C u T A vaspBaiorca GOXOBLIME FPDAHAMM NPU3IMLL, & HX CTOPO-
sl AA), BB; u T 1., COSAMHMIONINE COOTBETCTBEHAEE BEPIIMALL OCHOBA-
Huik, — GoKoBRIMU pebpamu. V npusmu Bce Goxosnie pefipa paBHBL Kak
OTPe3KH NAPAJUITBHEX MPAMBIX, SAKJIKUYCHHBIS MEXXAY MAPAJUIeAbHBIMA
MAOCKOCTAMH.

OTpesox npamoii, coeqmaAOMME kaxkue-HIGYAL Ape BEPIIBHEL, HE DpH-
Jexamye K OORolt rpaHH, Ha3bIBAETCA AWATOHANBY) OpH3MHL. TAKOB, Ha-
npumep, orpesox AD; {puc. 73).

TInockocTh, NpoBeseHHAS 4Yepes Kakue-HHOyap asa GokoBmix pebpa,
He IPHIEXKAIMX K omxod OGoxoBoil rpassm mpusMbi (HanmprEmep, depes
pebpa AA; u CCy, puc. 73), Ha3uIBaeTCS AMATOHAABKOHR MIOCKOCTHIO {Ha
PHCYHKe He NOKa3aHHol ).

IIpusma BaswBaercs NpaMoii uns HAKIOHROH, cMOTpa no Tomy,
6yayT au ee Gokoprle pebpa NepUEHANKYNAPHE HAH HAKJIOHHBI K OCHOBA-
HusM. Y npamoit mpraMb GOKOBBIE FPAHN — NPAMOYIOIBHHKY. 34 BRICOTY
Takol NpA3MLI MOXKHO NPHASTL GOKoBOE pebpo.

[Ipamaa Npusma HA3HBaeTCA OPaBHAbHO, ecnu ee ocHoBanua —
IPABUNBHLIE MHOCOYTOXBHURH. Y TaKo# mpuamm Bce GOKOBBIE I'DAHH —
PABHBE NPAMOYTOABHAKH.

Ilpusmui GHIBAOT TPEYTOABHEIE, YETHPEXYTOMBHLIE B T. A., CMOTDS M0
TOMY, YTO ABJIFETCH OCHOBAHHEM: TPCYTONLHNK, YETHPEXYTONLHIKH T. 1,

69. Tlapannenenunen. [Tapannenennnenom RAILIBAIOT NPH3-

MY, ¥ KOTODOi OCHOBRHHAMA CAY>XXaT mapamnenorpammsl (puc. 74). Ila-

palielenuaensl, KaK M BCAKHE

EPH3MBI, MOTYT GRITE TIPAMHE

_ ¥ Hagnornbre. Ipsmoft wapan-

JICNENMHNICH HA3BIBALTCH NIPAMO-

YroAbHLIM, €CIH €rc O0CHOBa-

HHE —~ NPSMOYTOABHAK (PHUC.T5).

Hz3 arux onpenenennit cnenyet:

1) y mapaymenermmena pce

IeCTE rpadell — napaaneno-
Puc. 74 Puc. 75 l"paMMH;

2) y npAMOro NapanieNeny-

nena yeTnipe GOXoBblE IMPAHH — UPAMOYTOALRHMEM, a AB2 OCHOBAHWA —

napaneorpaMMsel;
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3) v npEMOYTONBLEONO NApAVICNENMIICAA BCE IECTh rpatel — NpaMo-
YPOJIBHHKH.

Tpu pebpa MpAMOYrOASHOTO NAPANNCACNUAENa, CXORIUINECT K ONHON
BEPIINHE, HA3EIBAIOTCA €r0 HIMEPEHUSMH; OIHO U3 HUX MOXKHO PaccMar-
PHBATL KAK JJIHHY, APYTOe — KaK HINDHHY, 2 TPEThe — KaK BRICOTY.

IpsaMoyronshnLl Napa/tenenynel, HMEIOLHD PABHE HIMEDEHHS, HA-
spiBaeTcd KyboM. ¥ xyGa Bce IpaHR — KBagpaThi.

70. TInpamupa. Ilupamuzmoll Ha3bIBAETCA MHOTOTPAHHNK, ¥ KOTOPO-
ro OfHA IFPalb, HASHBAEMAA OCHOBAHHEM. €CTh KAKOH-HIGY AL MHOTOYTOME-
HEK, & BCe OCTaJIbHLIC T'PaHH, Ha3biBAEMAle Gomsunn, TPEYTONLHUKR,
umeloiupe oburyo Bepmuyny.

YrobW RONY9IUTH TRPaMBAY, HOCTATOY-
HO Kakof-HuOyms MHOrorpawamit yron S
(pre. 76) nepecenb NPOUIBOIBLHOMN TIOCKO-
crei0 ABCID) u B33TH OTCEYCHHYIO JACTH
SABCD.

Obinas sepmura § GOKOBHMX TPEyTONMb-
HHKOB HA3LIBAETCS BePINNHOMN nupaMiin;,
a nepnenguxynsp 50, omymennnit u3 sep-
MHALI H3 OJQCCKOCTE OCHOBAHHA, — BEICO-
TOl,

O6uikHOBeHHO, 0603HAYAA MBPAMHAY
6yKBAME, IMIUYT CHAYAAA Ty, KOTOpOk Puc. 76
obo3Hauena peplimHa, HanpaMmep SABCD
(puc. 76).

IInockocTs, MpoBeAcHHAR Yepe3 BePIUNHY MAPAMHAL! U Yepes KaKyo-
HEGY/b ARATOHAJb OCHOBAHHKS {HANpUMep, Jepe3 aparonans BD, puc. 78),
HA3ZBIBALTCA ARAMOHANBHON NAOCKOCTHIO.

IupaMpeas 6HEBAIOT TPEYTOIE-
HBIE, METHIPEXYTONbHEE # T. K.,
CMOTPH TI0 TOMY, WIO SBJIAET-
€ OCHOBANMEM — TPEYTONBHEK,
JeTHPeXyroJLaiK U T. 4. Tpe-
yroabHas mapaMana (puc. 77)
Ha3hLIBRETCH WHAYE TETPAsA-
POM; BCE UeTHIPE FPaHH ¥ TaKoil
OUDAMEIN — TPEYroAbHAKH.

HA3HIBACTCS Mpa-
BrabHo#t (puc. 78), ecan, po-
NIEPBRIX, €e OCHOBAHNE eCTh Ipa-
BRALHBI MEOTOYTOJNBHEK H, BO-
BTOPBIX, BRICOTA NPOXOIMT 4e-
pe3 HEHTp 3ITOL0 MHOrOYrOJb-
apKa. B npasuwisaof nupamurge
Bce Goxosole pefpa pasBnl Mexiay cofof (Kak HAKJIOHHWE ¢ PaBHRIMN

NMPOEKUMAMH).

Puc. TT
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ITosromy Bce GOKOBEIE IPaHH TIPA-
BHNBHON mHPAMEAR CYyTh PABHbLIE paBHo-
Genpennrte Tpeyrossnuxu. Bricora SM
(puc. 78) KaxaOre B3 ITUX TPEYTONLHA-
k0B Hassisaerc anodremofl. Bee anode-
MB B IPaBHILHON MMpaMue paBHEL

71. Vceuennaqd mapamupga. Yacrs
mapamBmel (PHEC. 79), 3aKMOYCHHAT MEXK-
Ay ocHoBamueM (ABCDE)} m cexymei
niockocTsio (A1 By Cy Dy By ), napannens-
HOfE OCHOBAHWIO, HA3BIBAETCA YCOYeH-
voli mupammpoit. Ilapannenvanie rpa-
HH HASHBAIOTCA OCHOBAHHSIMM, a OTpe-
30K nepwenaukynApa 00, onymeHHoro
w3 Kakofi-uubymp TO9KH () OCHOBAHHS
A ByC\DvEy wa apyroe ocuosamme, —
BBICOTOM ycedennoll mupaMuxpl. Yeeden-
HAA NHPAMHAA HASHBALTCA TPABHMEL~
HOM, €C/H OHA COCTABJANET YaCTh NIPa-

BHJIbHON nupasmanl.
Csoiictea rpaneil n guarosaneil napainenennnena

72. TeopeMa B napassesenunede:
- 1) nPOMUGONOAOICHYE 2DANY PAOHY U NAPAAREALHYE;
2} ece wemupe Juazonasu nepecexaOMen 6 0dnoli mouxe u

A,

1) I'pasu (puc. 80) BB,C,C n AA,DyD napamiensnnt, noromMy 910
JApe mepecexalommeca npaMwie BB, u B, () oapofi rpanm mapasiesban
ABYM mepecekaompmMcs npseim A4, u A Dy apyroit (§ 15); sru rpasm
M paBEH, Tax xak ByC) = A, Dy, B; B = A; A (Kax nporaBonooAHLIe
CTOPORL! mapaJuIenorpaMMoB) U BB, Cy = LAA Dy.
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2} Bosemem (puc. 81) kaxme-uubyap Ase Auaronann, manpnmep AC)
H BD;, n npopesiem BcnomoratentHue npaMme AD n BC,. Taxk kak
pebpa AB m D, () coOTReTCTBEHNO PABHW R mapamhensiaw pebpy DC,
TO OHH PABHN H IAPALTENIbER Mexxay coboil; BcaeacTrie 910TO durypa
AD,CiB ectb mapaanenorpamm, B KOTOpOM mpambie O34 uw BD, —
[AHArOHAMH, 3 B DAPAJICAOrPAMME [HArOHANN ACNATCA B TOYKe mepece-
JeHnd nomnonaM. BoasMem Tenepnh omyy u3 ITMX AuAroHaAell, HanpaMep
ACy, ¢ Tpervelt AnaroHasbI0, nosoxknM, ¢ By D. Cosepmesto Tak e
MBI MOXKEM JIOKS3aTH, YTO OHM AENSTCA B TOYKE NepeCeueHHA MONMOMAM.
Crenonarensno, agaronanu By D u ACy u guaronamu AC, n BD; (xoro-
Phie Mu paHbIne 6pPaJii) nepeceKaloTed B OAHOM 1 Tolk XKe TouKe, HMeHHO
B cepemune mparonamu AC). Haxomen, B3gB 3Ty xe aumaroHams ACh
¢ weTsepTolf Araronanbio A)C, Mbl TAKKE AOKAXKEM, UTO OHH NENATCH
nomonaM. 3HAYKT, TOYKS nepecedeHns H 3TOH MapH NEaroHajell mexar
8 cepepyme auaromanu AC). Takum ofipazoM, BCe weTHpe AMATOHATH
napanfenennnesa nepecexaored B ognol 1 Toil xxe Touke B genaTcesa Tol
TouRo# nonoaaM.

73. Teopewma B npamoyzosvuom nepessescnunede xead-
pam a0boi duazonaau (AC), prc. 82) pagen cymme xeadpamoes
mpex e20 uaMmeperuti.

IIposens anaronans ocuosauma AC, nomyumm Tpeyromenaxn AC,C
u ACB. O6a onl npaMOYTONbHBIE: NEPBLI NOTOMY, 9TO HAPALISIENANeN
npamo# mn, cnenoparensHo, pebpo CC) nepnesupxyasipHo x ocHO-
BaHHI0; BTOPOfl MOTOMY, YTO MADA/UICAEHHOEN TPAMOYTOJAbHBH
#i, SHAYNT, B OCHOBAHHH €I JIeXKAT NpAMOYTOAbHEK. H3 3THX Tpeyroan-
HHKOB HAXOJ[AD:

AC?=AC?+0C? w AC®=AB®y BC2
Crnepoparemsno,
AC} = AB? + BC? + OC} = AB* + AD?® + AAZ.

Caeacreue. B npamoyzorsnom napaaescnunede ece duazonasy
pacH,

CroiicTBa napanneymHRIX cedcHR B nupaMunye

74. Teopemb. Ecau nupamuds (puc. 83) nepecevena naoc-
ROCINLIO, NAPGALCABNOT OCHOBRNUW, MO:

1) 6oxoeue pefipa u evicoma JeARMcK 3Moti NAOEKOCIBIC Ha
NPOTEPULOHAALHLE NGCITU;

2) & cevenuu noayusemca muozoyzoavnux (abede), nodobuwmt
OCHOBAKUID;

3) naowady cevenus ¥ OCHOBARUS OMHOCAMER, Kax xeadpa-
mul 42 paccmosnuti om eepuaunm,
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s 1) Hpamiie ab u AB moxeo paccMar-
PMBATh KBK JHHHH NEpPecedeHHs ABYX Ila-
PALIGILAENX IIOCKOCTeH (OCHOBAHHA H Ce-
Kyme#l) Tpersell naockocThio ASB; mosro-
my abllAB (§16). Ilo >roit xe npuunne
bcf| BC, ed||CD.... B am||AM; mcneacrene
3TOrO

a‘-l-

e P

2) U3 noxobaa rpeyrosmenxos ASB n
a8b, zarem BSC u bSc u . n. pEIBOREM:

4 c AB_BS BS_BC
B ab b.S" S  bc®
Puc. 83 OTKYZA
4B _ BC
ab ~ be’
Tak xe .
BC C§ CS_CD BC C©CD

e 8 oS ad TR T4

Tax e JoKaxeM NPONOPIEONANLHOCTH OCTAMBHRIX CTODOH MEOIO-
yrombauxos ABCDE mr abede. Tak xax, caepx TOro, y 3THX MHOTOYTOIb-
HHKOB DABHE COOTBETCTBEHHEIE YIB! (KAK 06pasoBaHEbIe MapaJIeNbHbI-
MH U OAAHAKOBO HAUPABNEHHLIME CTOPOHAME), TO OHH nonobukl. [Inoma-
M GOAOOHEIX MHOTOYTONBHEKOR OTHOCATCH, KAK KBANPATH CXOACTREHHEX
CTOPOH; MOITOMY

nnompas ABCDE _ AB? (AB)"‘
- 1

g

naomans abede ab® ab
HO
AB_ A5 _ M3
ab aS mS’
IHAYHT
wioman, ABCDE M_.S' _Ms?
miomans abede \mS/) mS?

75. Cnaepcrsue. Y npasusvnoli ycexennoli nupamuds eepr-
HEE OCHOGANUE ECL RPABUALNNL MHOZOYZOALNUK, ROGOINKG HuNCNeMmYy
OCHOBAHUN, G DOXOGHE 2PBHYU CYML PAGHNE U PREHOOOYNNE MPANEYUL
{puc. 83).

BricoTa a1060# u3 sTHX Tpanemuit HasmBaeTcy anodemolt mpasuasrO#
yceqenHoll mapaManrL.
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Puc, 84

768. Teopema. Ecau dee nupomudn ¢ poanbmy oncomary
pocceNenst Ha OJUHAR0G0M DICCMORNUL OM GEPUIURY BAOCKO-
CHIAMY, NAPRAACADHUMU OCHOSOHUAM, MO NACUGIY cexenull
NPONOPUUOHBALRY navcwadsm ocnosanuil. Tlycts (puc. 84) B u
B, — nnomanu ocHosayndt apyx napavma, H — ppicoTa KaxKAol u3 mux,
bu b — mnomaam ceveHRIl MNOCKOCTAME, NAPAJACALHLIME OCHOBAHUSM
H YAaNeHHHIMH OT BepIIMH HA OFHO M TO Xe paccrosHne h.

Cornacuo npenuyryniell Teopeme Mul GygeM uMeTs:

b_ b _®
B, ~ HY
OTKYAA
b HIH b_B
¥ B Bl 51—31'
77. Cunemcrene Eciu B =By, Tomb=b, e ecau y doyr nu-
POMUT ¢ PROHNMY SUCOMAMY OCHOCAHUR PAGHOGEAUNY, MO PEEHOGEAURY
% CENERURA, PASHOOMCIMORUUE OM CEPUIUNY,

Boxonas NOPEPXHOCTD NPHU3IMLL B MUPAMMILI")

78. Teopewma. Boxosas noaeprrocms npussms paene npo-
UIGEIERUIO NEPUMEIPE NEPRERCUXYARPHO20 CENERUR Ha Goxo-
eoe pebpo.

IepneaMKyaspHEIM cedeHneM (puc, 85) Ha3bIBaerca MEOTOYTOME-
HuK abede, noayyuaeMutit OT nepecevenns MPU3MBI MIOCKOCTHIO, EPICHAR-
kynapHolt k 6oroBoMy pebGpy. CTOPOHBL ITOrO MHOTOYTO/IBEUKS MEpIeH-

AEKYnAApHE K pebpam (§§ 31, 24).

*) B §§78-81, a TamRe K B mAnbHefimen PAAR KPATKOCTH TepMuE “GoxoBas momepx-
HocTs” ynorpefasercr BMecTo “mnomags Goxosolt nosepxuocTH”.
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Bokosad NoBepXHOCTH OPH3MN OpeACTABNZeT cobolf cymmy nnos-
Aelf NapaLIeoTPaMMOB; B KOKAOM K3 HAX 33 OCHORAHHE MOMKHO B3ATH
SoxoBoe pelpo, & 33 BLICOTY — CTOPOHY HEPIEHAMKYISPHOTO CeMeHHs.
Hooromy GoxoBas mopepXHOCTL NpH3Mu pabma; A4y - ab+ BBy - be +
+CC-cd+ DD, de+ EEy-ea = (ab+bc+ed+de+ea) - AAy.

79. Caexncreue. Boxosas noseprnocmd npAMOT NPusMmn paena
NPOUISEOEHUI NEPUMEMPE OCKOGANUA HE GHCOMY NOTOMY, YTO B TAKOH
apisMe 3a HepPIeHARKYRAPHOE CEHeHHe MOXHO B34ThL CAMO OCHOBAHME, a

Gox0BOe pebpo ee paBHO BBICOTE.

80. TeopeMma. Boxo6as NOGEPIHOCTID NPGEUALHOTE NUPGMU-
Ov praxa NPouUIEEdenUI NEPUMEMPE GCHOGONUR HG TLOAVSUNY
anofestss.

IIycrs (puc. 86) SABCDE — npaswmhas mapamunz u SM — ee
anocgema. Bokopas nOBEPXHOCT 3Tof MEPAMEIH €CTh CyMMa IaomAnEH
pPaBHHX paBROGeAPeHHBIX TpeyToasHuxkoe. ILomass oEEOro H3 HMX, HA-

opumep ASB, pasna AB-%SM. Ecan scex Tpeyromsaukos 1, To Gokosan

NMOBEPXHOCTL PABRA AB-—;:SM—n = AB-n-%SM, rae AB n ecTs nepuMerp

ocEOBanus, 3 SM — anogema.

81. Teopewma. Boxosas nosepriocms npasusvrotl yceven-
1ol NUPAMUGN DABHE NPOUIEEIEHUIO NOAYCYMAMH NEPUMEMPOE
oboux ocnosanuil ua anogemy.

BokoBas nOBEpXHOCTD MPARUALHON yCedeHHON NMMPAMHMER €CTh CyM-
Ma nromageii pabreX Tpageuuil. Ilnomans oxmolt Tpanemum, HanpuMmep

1
AabB (pmc. 86), pasua §(AB + abd) - Mm. Ecau 4ncao ncex Tpamenmil
€CTh 1%, TO BOKOBAS MOBEPXHOCTE PABHA:
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ABz-I-ab.Mm_ﬂ=AB-n2-|-ab-n_Mm,

rae AB - n m ab: n ¢yTe nepuMeTPR HIDKHErO ¥ BEPXHEro OCHOBAHHIL.
YOPAXHEHAA

1. Buicora nmpAMoil OpHAMEL, OCHOBAHHE KOTOpOH# €CTh NPaBHNBHLIA Tpe-
yroanenx, pasHa 12m, cTopona ocHOBaHUA 3 M. BelMHCIHTL NONHYI0 NOBepX-
HOCTE NPH3MB.

2. [TonAad NOBEPXHOCTS MPAMOYTOLRONG Aapanieienanena panua 1714 M3,
a HEpAaBHLICe CTOPOHH OCHOBAHHS paBAM 25M m 14Mm. Brrancmrs Gorobywn
TioBepxHOCTE K Goxonoe pebpo. -

3. B npaMoyronbEoM DAPANJIEICIHICAE ¢ KEAIDATHEIM OCHOBAHHUEM 11 BEICO-
Tolt h MpoBEREHS CEKYMAS MAGCKOCTE Yepe3 ABA MPOTHBOMOROMAKHLEIX GOKOBBIX
pebpa. Burmc/iTs NOAHYIO NOBEPXHOCTE Napalle/enuneaa, 3Had, IT0 NIOmATE
CegeHRA paBHa S.

4. IlpapaipHAR MECTHYTONLHAS THPAMHAA HMEET CTOPAOHY OCHOBAHMS &
u suicory K. Bempcaurs GoxobBoe pebpo, anodemy, GOKOBYI NOBECPXHOCTD H
NIOJIHYI0 TOBEPXHOCTS.

5. BuvmcarTh NOAAYR NOBEPXHOCTh M BRICOTY TPEYIOJbHON MHDAMMARE,
¥ KoTopolt kaxkaoe peGpo pabHo a.

6. [IpapunbLuag MeCTHRYTONLEAR MHPAMANS, ¥ KOTOpOR BHICOTA 25 CM, 2 cTO-
POHA ocHoOBaHMS 5 cM, paccedeHa NNOCKOCTHIO0, NapannensHolt ocnoranmio. Bu-
YHCIETH PACCTOSHHE 9TOH IUIOCKOCTH OT BEDPOIMHLI NHDAMMAN, FHAR, YTO IJO-

2 2
mmeuupasnag 3 cM”.

7. Baicora ycewemmofi nMpaMuAM C KBAApDATHRIM OCHODANHGM pasHa h,
CTOPOHA HWIKHETO OCHOBAHHA ¢, a Bepxmero b. Halirw nommyio nosepXHOCTE
yceueRHO# NMHPpAMBALIL.

8. Bricora yceweHHOH NHpaMBAm paema 6, a nuomamy ocHoBamaft 18 n
8. Iepamnza paccewesns MAOCKOCTBE), HAPANAeAbHCH OCHOBAHHAM # Aenamedt
BRICOTY NOTOJIAM. BHYHCIETE miomianh ceveHHs.

2. OBBEM IIPU3MH U ITNPAMMIE

82. OcHoBHEI¢ yonyinenns B o0bemax. Benuausa' uacra mpo-
CTPAHCTBA, 3AHMMAEMOrO FeOMETPHYECKAM TEJOM, HaskpaeTca obeMoM
ITOI'C 'PeNA.

Mm cTasum 3amagy — HafiTe JIa 9TOf BeNBYHML BRPAMEHHE B BUfe
HEKOTOPOIO 4HCNA, HaMepanmero 3ry peamwuny. ITpu arom mu Gypem
PYKOBOACTBOBATECS CICKYIIHMA HCXOAHBIME TIOIKERIIME,

1) Pasntic meas UMEIOM PacHnie oGoemdi.

2) Obsem xaxozo-nwubyds mesa (RanpEMep, KAXKIONO NADALACIENATIE-
Ja, H3obpamenroro ma puc. 87), cocmoawezo us xacmeti (P u Q), pasexn
eymme oiBemoa amux vacmeil,
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Aea meas, umerowue odunaxosme
OGBEMBL, HRIVEOIOMCSE PAEHOGEAUKUMY.

83. Eaununa obnema. 3a eny-
Huny obbemos npu MaMepenmn ux Ge-
pyr obwem rakoro kyba, ¥ KOTOpOro
Kaxxaoe pebpo papHO JHuHeftHOR eMyHn-
ne. Tak, ynorpebntenpnn KyOuveckue
Merpu {M%), KyGHuecKHe CaHTHMETPH
(o) mra

0O0beM napanicenenuIesa

84. Teopema. 6oem NPAMOYZ0ALHOZ0 RAPAsCAENUNEID
POGEH NPOUIGEIEHUIO MPET €20 UMepenudl.

B Takom KpaTKOM BHIpacKeHHEM TeOpeMy
ITY HauQ HOHHMATH TaK: YHCAO, BRIDAKAI0-
niee 00beM DPAMOYIONBHOTO NapaJLIesent-
nea B KyOugeckolf ¢auHMIe, PABHO NPOH3BE-
JASHHIC YACENT, BHPaXMOMUX TPH €10 H3Mepe-
HMA B cooTBercrByIomelt munedinoll e e,
T. €. B eAUHHMIE, ARIaomelica pebpoM Kyba,
06BbEM KOTODOrO OPHHST 32 KYOHIeCKy10 eH-
runy. Tak, eciiH & eCTH MO, BHPAXKAIOIIEE
ofbeM NPAMOYTOJbHOTO HAapANNeNeNHneaa B
p B KyOMqeCKMX CAHTHMETpaX, 4, b 1 ¢ —

Puc. 88 YHCIA, BHPAXKAOIIHE TPH €ro H3MEpeHud B
AHHeHHKHIX CAOHTHMETPAX, TO TEeOpeMa YTEep-
Xx1aeT, wro = = abe.

Ilpu nokasaTenscTBE PACCMOTPUM 0C060 CREAYIONMHE TPH CIIYUARA;

1) HaMepenus BHpPamKAIOTCH MeABMHE YHCJ A MH.

Hycre, manpamep, usmepenns, 6yayr (puc. 88) AB = a, BC = b
n BD = ¢, e ¢, b 1 ¢ — xakme-muGynp nesmie uncna (Hampumep,
KAk B3006paxeHo y Hac Ha pucynke: ¢ = 4, b = 2 m ¢ = 5). Torga
OCHOBAHNE HapaJLe/ICIHNERA CONSPAKUT ab TAEUX KBAAPATOB, 3 KOTOPBIX
KaXAe npeacTapnaeT cofoft cOOTBETCTBYIOMYI0 KEANPATHYIO CANANNY.
Ha xaxxpoM A3 3TUX KBAADATOB, 0YEBHHO, MOKHO HOMECTHTE IO OOEOM
KyGndecko#i emumune. Toraa nomywrrcs caofi (m200pameHuntl Fa pACYH-
Ke), cocroamph u3 ab xyGudeckux emmmun. Tax xax BHCOTa ITOTO Cloa
pabna omnoli annelinoll epMHHIlE, & BLICOTa BCEr( NMapaUICNemANENs CO-
JePKHT ¢ TAKHX SOMHUI, TO BHYTPM NAPAJLIENENANICSAA MOXKHO IOMECTHTD
¢ Takux croes. ChenoBare/isHo, 00beM 3TOTO NapajLlefenunea panex abe
KyOHYECKNX eIuHHT,

2) Wamepenns BHpaxaloTes ApoGHMMYE YACHAMM,

IlycTn wamepenns napannenenaneas Symxyr:
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{HeroTOpHIE M3 TEX ApOobe MOTyT paBHETbCA nenoMy uMciay). [Ipusesa
Apobu K OAHHAKOBOMY 3HaMeHaTeNo, GyleM nMeTs:
mgs  pns  rng

1

ngs’ qns' sng

IIprmaenm # oo ausedsol exumn-

Iyhl 33 HOBYIO (BCTIOMOTATENILHYIO) eARHHITY !
anuni:. Torga s sroft HoBOl enuHHELEe HIMe- LT === 7~

PeHHS AAHHOrO NAPAJLACJIEIHNENA BHPASIT- o 0l i)

CH OELIME YUCAAMHE, 3 BMEHHO:
Q'u' D,

(mas) - (pns) - {rng), ! ;i
H moToMy mo JokasammoMy (B caydae 1) ’:_l..:____ | 570
obbeM napanAeNeNHNEIA PABEH ODOM3IBE- //f”:’: ::CIL
fAenmo (mgs) - (pns} « (rng), ecm mamMe- G e
paTe vTOT OfhenM HOBON Kybmuecxoft enr- B:; B B, A
Huneti, coorsercreyiomedt rosoft auneliHol Puc. 89

enurmne, Takux xyOmaecKrx efuum B Of-
HOft xyfmgeckolt exEHANE, COOTBETCTBYIO-
meilt opexnpeft mimefimoll enmHELE, oonepxmm (ngs)3; smauwr, HOBaS

KyOHduecKas eAMHMNEA COCTABIAET ——— Tnge)® npezknedi. [lostomy ofvem ma-
PaANeNennnena, BHPAMKEHHA B MPeXHEY, eAHHHIAX, DABCH

mgs pns t™mg _m p T

s+ (mas)one)(rmg) = T B2 T4 B :

3)\HMamepenns BLHPAIKBIOTCA APPSLHBORAABHE MHA JHCA 3 M, [Tycrs
¥ AaHnoro napaaneaennneas (puc. 89), KoTopuii Ana KPATKOCTH Mu 0503HATHM
onxoit Oyxsoit (), wamepenns Gymyr:

AB=a; AC=§8; AD=n~,

rae pee WRCAS &, J M 7 ATE TONLEO HEKOTOPHE N3 HMX HPPAHOBANLELE.

Kampoe u3 wHCcen o, f # -y Moxker HuITH OPEACTABICRO B Biie Geckonemolk
mecarTiaunolt Apobr. Bozsmem nprGmmxennne snauenus atax xpobelt ¢ n neca-
THYHLIME SHBKGMH CHAYANA ¢ HEAOCTATKOM, & 3aT€M ¢ M3OLITKOM. 3mauenma
€ HEmOCTATROM ODOIHAMNM Otn, fu, Tn, BHAYEHRS ¢ m3OHTROM of, B, ..
Ornoxaw #a pefipe AB, Haumnaa or Toukm A, Aea orpesxa AB; = o, =1
AB2 = of,. Ha pefipe AC or Toft e TouKH A ornoxmM 0TpeskH AC) = S, ¥
AC2 = 8, r ra pebpe AD or Tolt se TOTKN — orpeakn AD; =4, 1 AD; = ..
ITpm orom Mux Gyaen nmeTs

AB) < AB < ABy; AC) < AC < ACy; ADy < AD < AD,.
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IlocTpomy Temeps Aa BeooMoraTensEMX napainenenunega: omm (0Go3HATHM
ero (1) c usmepenusmn AB;, AC, n AD, B apyro#i (oGosnaamm ero AD; ¢
uanepermamy ABz, ACy u AD;. Ilapannenemumen Q) Syner pech noMemaTses
BAYTPH Gapajienenanens @, a napanneaenunes Q2 Gyaer conepxars BHyTpH
ceba napannerennnen Q.

ITo noxasammomy (B ciysae 2) Gynem BMeTs:

ofpem Ql = anﬁn'fu: (1)
obvem Q2 = anfnvus @)

npaueM obbeM @ < obnema Qz.

Hasunem Teneph ypelwaBaTs 90Ca0 1. 310 3HaYn7, 9T0 Mbl Gepem npubnn-
FReHHBIE JHAMEHUA wHces o, 8, 7 Bee ¢ Gonsmweft B Gomsmel crenennsd TOYHOCTE.
Hocsorpam, xax mpi sroM m3Menrsiores obbeMsl napanaeaenunenoe Qr u Qa.

[Ipr HeOrpaNHYEHHOM BOSPACTAHAR 1 0OLEM
1, OYCBMANO, YBENHNNBACTCS H B CHIY Do~
pencrea (1) npw GecnipefenbuoM ysenwaeHHn n
HMEET CBOHM NPEREHOM NPEHes IpOHIBGICHHN
(@nBnn). O6ber Qz, ouesHAHEO, yMeHbIIACTCE
H B Cany paBeHCTBA {2) MMeer npenenoM npegen
nponzsezerns (o), Bn s ). Ho #3 anrebpus wspecr-
HO, NTO O0a NpPONZBEACHHH Onfnta B ahBLY.
NPH HeOTPAHNIEHHOM YBENHYCHHN 11 HMET 0b-
mufi apenes, xoToprill ABNAETCA NPON3BSASHREEM
HPPAGHOHAMILHMX HCeN afy.

DroT npeAen MM ¥ DPHEHMMAEM 33 Mepy
ofbema napanmenennnefa (: obnem @ = afy.
Moxno HOKBsaTE, 3TO ONpeAcNeHRLMl TAKHM
obpazom o0bEM YOOBIETBODSET TeM YCIOBMIM, KOTOPLIE YCTAHOBJIOHLI ML
obvema (§ 82). B camom fNene, npu TakoM onpeneNeHmE 0(beMa PABHHE
Napalleenuenpl, OUeBAIH0, MMEIoT pasHMe ofivemn. Clreiorarenno, Nepeoe
ycnopme (§ 82) Bmmomnserca. Pasobbem Teneps AamEmfi mapaanencmumen Q
IIOCKOCTHI0, MAPALIENLEOR 6ro OCHOBAHMIO, HaZBoe: (1 1 Q2 (prc. 90). Torga
SymeM AMeTL:

ofbem @ =AB.AC-AD,

ofvem @y = AB-AA, - AD,

ofreMm Q2=A1.B1°A10°A1D1.
Craafpraast DOWIEHHO ABa MOCTEIHAX PABEHCTBA H 3aMedad, yto Ay B) = AB
m 41Dy = AD, nonyqama:
obbem Q1 +o0pem Q2 = AB - AA; - AD 4+ AB - A,C - AD =

=AB-AD{AA, + A1C)=AB . AD . AC,

OTCIONA DOMYSREM:

obnem Q1 + obuem Qg = obmemy Q.
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Caneppsarensuo, B bropoe ycnosne § 82 TOXe BLINONHACTCH, €CRH HAPALIC-
AelHNes CKAMNNEDBATL W3 ABYX 9acTell, NONYHeHHEIX paspesaHneM €ro mIOCKO-
CTHIO, NapannenbHol ofHGH U3 rpauei,

856. Cuaencrsue Ilycrs H3MEpeHHS BPAMOYTOMBHOTO NapaJLIeNe-
nuneAa, CIy2Kamfe CTOPORAME €10 OCHOBAHKRA, BHPAKAMOTCK YHCnaMur ¢ & b,
a TpeTbe H3MepeHHe (BhICOTR) — THCIIOM C.
Torna, oGo3mauad o6beM ere B COOTBET-
CTBYWOIMX kKyOuuecknx eaummoax Oyxpol
V, Moxkem HanmcaTs

V = abe.

Tax xax nponspesehde gb sLipaxaer 1Mo~
Hia b OCHOBAHHAN, TO MOYXKHO CK33aTh, YTO
ObBEM NPRMOYZOALHOZO NAPAAALAENU-
neda pasen npousdsedenurd naowaiu Pc. 51
OCHOBAHUR HO GUCOMY.

3 ameuanne Ornowenne qpyx KyOHueckux eAMHHII PA3HLIX Ka3Ba-
Bufi PABHO TPEThEH CTENeHN OTHOUIEHNA TeX JEHefHRX eAUHNI, KOTOPHE
cayxar pebpaMs Ayt 3TUX KyOmdeckux emnnmi. Tak, orHomenne KyGnge-
CKOTO MeTpa K Kybmweckomy aempmerpy pasro 103, T.e. 1000. IHosTomy,
HaIpAMep, €cliA MBI HyeeM Ky0 ¢ DelpoM mmuoft ¢ nuAefHLX equunn B
Apyrofi xy6 ¢ pebpom nnuuofi dg JEHEAHKIX emuEML, TO OTHOEHHE HX
obbemor Byaer passio 3%, 1. e. 27, uro AcrHo BHARO M3 puc. 91.

88, Memma. Hamoum fPUIME pasHoseAuKe maxod npamod
NPUIME, OCROGANGE KOMOPOLl PAGHO NEPHNEHOUKYARPHOMY CEMEHUO Ha-
KAcHKOT NPUIMN, a ancoma — ee Boxosomy pelpy.

IlycTh BaH2 HAKROHHSA TIPH3MA ABCDEA;BIDIEI {puc. 92). Ipo-
AOJKHM Bee ee BoxoBhie peGpa i GoKOBHE rpan B ONHOM HANDABJICHUH,

BosbmeM HA NPOAO/DKEHHH OAHOTO Kakoro-uGyar pefipa mpoussoms-
Hy! YouKy @ ¥ mpobefieM uepe3 Hee NEPHEHABKYAAPHOE ceucHne abede.
3areM, oTnoxme aa; = AA;, upoBesieM uepes a; NepHeEAMKYAAPHOE
cegenne a3bicidie;. Tak xax mockocTH obomx cewenuit mApANReMbHEL,
1o bby = c; = ddy = ee; = as; = AA; (§ 17). Benencrene aToro muo-
rOTPAHHAK G1d, ¥ KOTOPOTO 33 OCHOBAMAS NPHHNTH NPOBEACHHLIE HAMH
cedeHHs, €CTh MPAMA S NP H3MA, 0 KOTOPOHl FOBOPETCA B Teopeme.
JlokaeM, w50 AaBHaA HAKNOHHAS MPE3M3 PABHOBENAKA 3TOH TpsMoil.
Jna aroro npeapapuTenbio ybemnaca, Tro mMHororpanankn aD v a; Dy
pasrrl. OcHopanus ux abede u a1 bycidie) paBHE KAk OCHOBAHNE OPU3MEL
ayd; ¢ apyroit cTOpoHN!, IpHGRBHE K 06eHM wacTAM PapeHCTBa A A = a,a
no OOHOMY H TOMY Xe OTpe3ky npsmoft 4,a, noaywmm ad = a;4;,
nonobuo sromy bB = b3 By, ¢C = ¢;C) n T . Boobpasum Tenepb, 4T0
MHOTOrpaHHAK al) BIOKeR B MEOTOrpaHHRK a) [)) Tax, wro ocHoBaHEA BX
coBnanu; Torma Goxopbie pebpa, GyayIy nepneHIUKYIAPEEL X 0CHOBAHKAM
H COOTBETCTBEHHO PABHBI, TAKMKE COBOANYT; MOYTOMY MHOTOrpaHHuK 2.0
COBMECTHTCHA ¢ MHOTOIPDAHHHKCM @1.D); 3HAMHT, 9TH Tela PaBHEL
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Teneps 3aMeTnM, YTO €CRH K npamolt
npaame a1d aobasmd Muororpammux aD, a
K HakjoEHO# npmame AP pobaeam mmo0-
rorpansnk gy D, pasusit ¢D, To nonywuam
OINH ¥ TOT K€ MHOMOrPAaHERK a1 D). i3 sToro
creayer, aro ape npusmu A; D w a,d passo-
BeJTHKH.

87. Teopema. Ob6ses napasseae-
nuneda pasen npoussedenuo naowadu
OCHOBAHUR HG GbicomY.

Pamee MB AoKasalm 3TY TeOpeMy 4a=
DAPAUICACHOCHA NPAMOYIOABHQOTO,
TeNeph NOKAKEM ee JJIA NAPaJUIe/IenHnesa
NpAMOro,2aN0TOM H HAKJAOHHOTO,

1) Iycrs (puc. 93) AC; — npsmoit ma-
paRnefienHues, T. €. TAKOR, ¥ KOTOPOrG OCHO-
paue ABCD — xaxofi-aubyap napanneso-
rpaMM, a BCe GOKOBBIE MPAaHH — HPIMOYTOMIb-
HuxH. Bo3smem B BeM 33 ocHoBanme Goxo-
By1o rpans AA; By B; Torga napanmenemamnes,
Bymer Haxnommnill, PaccmaTpmPas ero xak | b 6
YacTHR Cly4all HAKNOHHOA NPI3ME], MEI HA Pac. 82
OCHOBAHHH JIeMMR! NPEAAYIREre naparpada
MONEM YTBEDIKIATH, YTO ITOT DADMLICHENUNE], DABHOBEJIHK TAKOMY
TNPAMOMY NADMLICJIEIHMOCIY, ¥ KOTOPOTO OCHOBAaHME €CTh HepHeHIHKy-
naproe cezenne MNPQ, a sucora BC. Yermpexyromsane MNPQ —
IPAMOYTOJNILHAK, HOTOMY YTO €0 YLK CHYKAT JHHEHHEIMY YTIAMA Ops-
MEIX SBYTP2HHERIX YT7IOB; MO3TOMY OpaMoll [apajuiellenunes, HMelomui
OCHOBaEHeM ApaMoyroasuux MN PQ), nomxen GHTE NPAMOYTOIBHBEIM X,
CReAOBATENLHO, er0 0l/beM paBeH NPOU3BENEHNIO TPEX €ro W3MepeHmit, 3a
KOTOPHE MOKHO NpuHATL orpeaxn M N, MQ n BC. Taxum obpazom,

obreu ACy = MN - MQ - BC = MN - (mQ - BC).

Ho npomussemerme mQ) - BC plpaxaer niomask SapaifenorpaMma
ABCD, nosromy

obbvem AC) = (romaar ABCD) - MN = (wnompau ABCD) - BB;.

2) Iycrs {puc. 94) AC, — HaknonukI# napannenenunes. O paBroBe-
JIEK TaKOMY HPAMOMY, ¥ KOTOPOrO OCHOBAHHEM CNYKAT HEPHeRAUuKynap-
Hoe cegenne MNPQ (r e. nepuenauxynsaproe k pebpam AD, BC,...), a
picoTodt — pebpo BC. Ho, no aoxazannomy, ofneM npAMoro mapajiene-
NHOea paseH NMPOH3BESSHAN0 AOMALY OCHOBAHRA Ha BHICOTY; 3HAYHT,

obvem AC) = (wromany MNFPQ) - BC.
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Ecar RS ecrp BhicoTa cewenna MNPQ, ro wiomans MNPQ pasua
MQ - RS, nostoMy ;

o6nem ACy = MQ- RS - BO = (BC - MQ) - RS.

Hpousseaernne BC-MQ supaxaer Lromanp napanienorpadma ABCD;
CeRpBaTebHO, 00veM AC) = (womaguy ABCD) - RS.

OcraeTca Tenepk JOKa3aTh, 9TO orpe3ok RS npencrasnaer coboit
BEICOTY Dapaefienunena. leidicrewrensuo, cenenme MNPQ, byayas
nepuengakyaapue k pebpam BC,B\C, ..., nomxuaO GHTH nepneniuKy-
napao K rpasax ABCD, BB,C,C,..., upoxonmmmd 4epes st pelipa
(§ 43). Tloaromy ecnm MuI W3 TOUKH S BOCCTARHM NEPIEHJUKYASD K
maockoctu ABCD, 1o om jJo/mKken JeXaTh Bech B IIOCKOoCcTHR MNPQ
(§ 44) u, cneposarensHO, AOMKEH CINTLCA ¢ mpamoill SR, nexxameit
B 3TOH INOCKOCTH ¥ mepuennuxymspao¥ Kk MQ. 3navur, orpesok SR
ECTh BRICOTA NApaJINelenHNena. TakuM ofpasom, obeM ¥ HAXJIOHHONO
DapaJLie/ieNNIIe s s PABeH MPOM3BEIEHHI) IMIONIANA OCHOBAHHS Ha BHCOTY.

Caencrsne Ecmu V, B g H cyth aucha, BHPaRAIONHE B COOTBET
CTBYIOIHX eIMHANAX 06beM, MIOIIATL OCHOBAHHES M BHICOTY DapaJureine-
MHNeRa, TO MOXKHO HAHACATE:

V =BH.

OGbeM DpuamMi

88. Teopema. Ofvem npussm pasen npouseedenuwso nao-
1wWadt OCHOBAKUR HA SLCOMY.

Chnavana AokaneM 3Ty TEOPEMY fJIAa TPEeyroONbHOH DPHIMHL 2
NoToM H AJId MEOTrOoyroanoHoil

1) Ilposenem uepes pebpo AA; Tpeyronnsoit npesmut ABCAL1B,C,
(puc. 95) nmockocTh, mapausensuyio rpas BB1CyC, a uepes pebpo
CC1 ~ nnockocTs, mapannelpryio rpasn AA; By B; 3aTem nponombxum
IIOCKOCTH 000KX OCHOBAHHII NMPU3MBL A0 NEPECETERAA ¢ MPORESEHHBIME

12— 568



266 . TI. MEOIOTPAHHUKH

nGCKOCTAMA. Toraa ME IOJY9uM napaiie-
nenunes BD, , xoropedi AmarosansHoll naoc-
xocrsio A4, CC penmrcea Ha OBe TPEYTOML-
Hule mpuIME (M3 HOX OHEA €CTH JakHas).
JloxaxkeM, YTO »TH OPUSMEI PABHOBEAMKH.
Jlna ¥10ro mpoBeeM NepPRENAMKYIAPHOE Ce-
genue abed. B cevenxn monyuures mapasne-
JIOrpaMM, KOTOphIA MHATOHANBK ac JERT-
CA HAa JBA papHIX Tpeyronesunka. Jamwas
NpH3MA PABHOBENKA TaEOH npaMoil mpHase,
¥ Koropolh ocHoBanme ecTk Aabc, a Bhico-
Ta — pefpo A4, (§ 86). Opyras Tpeyrons-
HA¥ OPH3M3 PRBHOBENHKA Taxoli npsolt, y
- KOTOPOH ocHosarme ecTh Hadc, a BECOTE —
Puc. 95 pebpo AA,. Ho ape npamsie npusmst ¢ pae-
HbIMA OCHOPAHHAMH B DABMBIME BEICOTAMH
paBHH (IIOTOMY YTO NDH BJIOKEHHU ORH COBMEMIAIOTCH), SHAMHT, OPAIML
ABCA; B,C, u ABC Ay D) pasuopenuxu. Hs sroro cnemyet, €ro obnben
AaHuEoff MPM3MBI COCTaBAfSET HONOBMHY o0beMa Napamiejennnesa
BDy; nosromy, 0603HaYRE BLHICOTY npEaMul wepes H, noayams:

2 B

(n.noma,nnABCD) H

obbeM TPEYrompHON NpA3MEL =

: (nnoma.uaABCD)  H = o \BC)- H.

2) Tiposeaem wepes peGpo AA; MHOrOyroms-
golt npusmer (puc. 96) AparoHaNbBHE NNOCKOCTH D,
A4, C\C n AA; Dy D. Toras apasas OpHIMA Pac- Ey
CE9eTCH Ha HECKONBKO TPEeYTOILHEX npu3M. Cymma
06LeMOB ITHX NPU3M COCTABJIAECT MCEOMLIR 00bEM. - 4 G
Ecan 060388%iM DAOMaAM HX OCHAOB3HMI wepes
By, b2, b3, a o6myw0 Bricory uepes H, To nomywma:
offbeM MBOTOYTOILECH NpEaMbl = by - H + by - H4
+b3- H=(b) +b2+b3)- H = (mnomamm ABCDE)-H.

Cnencrpre, Ecna V, B u H 6yayr mmcna,
BHPAXANNIEE B COOTBETCTBYIONEX eamMAnmax ofb- Ry 4
eM, I OCHOBAHHS B BECOTY NPHIMLL, TO, 10 A T g o
AOKA3AHAOMY, MOKHO HANACAT: &/

V =BH. Pnc. 968

89. Npunuun Kapanvepn., Hramsanckult maremarax XVIIe. Ka-
BANBEPH BHCKA3AN Ge3 ZOKA3aTeNBCTRA Clexyiomee yThepaaenme. Ecau deg
mean (OrpaERYERALIC IUIOCKOCTSME UAR KPEBLIME IOBEPXHOCTAME — BCE PABHO )
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MOZYI BHMt ROMEUERS 6 MAKOE NAMINCEHUE, PN XOMODOM SLANAR TAOC-
KOCMb, ROPAAMEALHAR Kaxell-Hubyds damwod naccroemu u nepecexamas obe
meaa, SGEM 8 CEYENUU C HUMY Paexosetixue Puaypn, mo oboemu MaKuz mea
SOURAKOSN,

310 npennokenne MOFRET GLITE CTDO-
T0 AOKA3AHO, BO HOKAIATEMLCTBO €T0 BRI
XOOHT 38 Npelennl 3neMeHTapHOf Mare-
MATHKH, i DOTOMY MBI OFPAHEIHMCK PO~
BepEGH er0 HA OTHENMBHEIX OPEMEDAX.

Yeaopmau nponnuna Kasarsepn yno-
BACTEOPAIOT, BANDHMEp, JAse NpAMLie

,i..._- S _ NpE3MBL (TPEYTOALNEE HIH MEOTOYTOMNb-
W o - HHl€é — BCE PpABHO) C pPABHOBEJWKR-
< . MH OCHOBRHUAMA M DABHEIMYM BRICOTAME

{puc. 97). Taxre NpEIMEL, KaK MM 3HAGM,
Pue. 97 paBmoBenHKN. BMecTe ¢ TeM, ecAH ho-

CTOBHM TAKHE NpUIMbl OCHOBAHMAMH Ha

Kakyo-gHOYAB TIOCKOCTh, TO BCAKAA IJIOCKOCTH, MAPANIEALHAS OCHOBAHMAM
¥ [Epecexalomas OOEY M3 IPH3M, NEpPeceteT M APYrylo, MPHYEM B CEYCHHRX
HONYSATCH PaBEOBeRKUe (UTYDEL, TaK Kak (QUTYDHI 3TH PaBHL OCHOBAHHESAM, &
QCHOBAHESA PABHOBSIAKH. JaaywwT, npuuunn Kapansepn NOATEEDKIALTCA B yTOM
9acTHOM ¢ny<se. [IpAHIND 3TOT NOOTBEPAAACTCH TAKCKe H B ILTAHHMETPHRN B

TIPHMEHEHNH K IIOMAAAM, A HMEEHO: ecAt Joe fuzypn mozym Gvirmt noMmeuiens
6 MEKOC NOANCERUE, YTNO GCAKAA NPAMAR, RAPRALEALHGR Kaxod-nubyde dannodll
npAmot], nepecexawuias obe duzypu, dnem B CENENUL € HUMU PaeKte OMPesxy,
mo maxue dusypy paeroeesuxu. IIpuMepOM MOTYT CAYKHTE AB3 RADALICHO-
TPBMMA WM ABA TPEYIJILEHKA ¢ PABHBIMH OCHOBAHMSAMH ¥ DABHLIME BEICOTAMH
{puc. 98} .

OfneMm nEpaMuaBEL

80. Jemma. Tpeyeoavrsie nupasmuds € poaNocecaAuRLMYU
OCHOSGHUIMU U DASHLIMY GHCOMEMY DRGHOGEAUNRY.

Joxazarenscreo nHame Gymer cocrosTs M3 Tpex uacredi. B nepmoit
YACTH ME JOKAXEM PaBHOBEJMKOCTL HE CAMHX NHPAMEJ, 3 BCOOMOIa-
TEALHBIX TeM, COCTABACHHEX A3 DA/ TPEYTOMLHbIX FPHIM, DOCTABICHHBIX
Apyr #a apyra. Bo BTOpOil 9acTH MB ZOKRKGM, YTO OfybeMEI 3THX BCHO-
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MOTATeABHELX TEA NPH YBOIHIeHAN YHCNA COCTAB/IAIOMMX X IPH3M NPH-
Gnuxalores k ofbemMaM noupamaA, Kak yroano 6amaxo, Hakomen, B Tperseit
Y2CTH MB YOeIHMCH, YTO CAMH NHPAMUAN AOMKEH GLITH PABHOBE/IHKH.

Puc. 99

1. Boo6pasaM, 4¥TO mEpaMEIB HOCTABACHL OCHOBAHMSMHM HA HEKOTO~
PYI0 MAOCKOCTD (KaK w306pameno ua pac. 99), Toraa nx pepmew Gyayr
HAaXONETLCA Ha OfHOM npsuoli, napainessHoll MAOCKOCTH OCHOBAHHNA, B
BLICOTS IHpaME} MOXeT OHTE M306paKeHA ONHEM M TEM XKeé OTPE3KOM
npamolt H. Pasnmeaus sry BricoTy Ha raxoe-mmbynp Oenoe 4HCIO n
PABHEIX gacTell (Hanpamep, Ha 4, KAK 3T0 YKA3AHO HA deprexe) H 9epes
TOYKH JeJeHNs OpoBeleM DS MJIOCKOCTeH, NApaJLIeNbHEIX IJIOCKOCTH
ocaopanmll. ILiockocTn TR, mepecexascrs ¢ NMEPAMHAAMH, JAIOT B Cede-
HMEX PsJ, TPeYTrONbHEKOB, HDHYEM TPEYTOMLHAKA NHPAMENE § OyayT
DPABHODENMKY COOTBETCTEYIONIM TPEYTOAbHUKAM mupameasl S (§ 77).
[focTaBEM BPAYTPH KaKAOH NEPAMAIN DA TAKHX MPA3M, YT00H Bepx-
HAMH OCHOBAHHSMY Y HuX Ghing TpeyroybEHUKY cevenudt, GoxobHe pefpa
6xum napasnensus: pebpy SA B oapoli mupamuEse u pebpy 5141 B Apyrof,
8 BRICOTa KAXKA0f nprsME pasHanace 6u H,. Taxux npmsm B xaxnoi
HAMpaMHAe OKaxeTcd 1 — 1; omu obpa3syior cofoli mexoropoe cryneRgaToe
Tesno, ofbeM KOTODOTO, OWERHJIHO, MeHbllle 00beMa TOf NUpaMMAR, B
xoTopolt mpusMu nocrpoenn. OfosnaunM obbeMEr TpH3M OHpaAMBIE S
0 NOPANKY, HAMHHAA OT BEPMBEE GYKBaMH Py, P3,P3,. .. s Pn—1, & 00b-
€MBl NPH3M MUpaMAK i — TAKKE N0 NOPAAKY OT BepBHH GyKBaMu
1,923, - - - y gn—1- 'TOrNa, NPHHAMAS BO BHUMAHHE, ITO ¥ KAXKAOH nape
coorsercTByIOmmX npHaM (y Py M @3, ¥ P2 ® ¢z B T. A.) OCHOBAHMA
PABHOBENMKH H BEICOTHI DABHEL, Ml MOMEM HAMACRTH PHI DABEHCTB!

n=h, P2<4 P49 .-y Pn-1=dn-1.

Cnoxxue BCe DABEHCTRA NOUICHHO, Hallzesm:
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M+p2+ps+.. . FPha=ai+ata+t...+ o (1)

Mu noxazanm, raxaM 06pa3oM, Y10 06beMEH IOCTPOSHHBIX HAMH BCIIOMO-
FaTe/IbHBIX CTYHNCHYATRIX TN PaBRbI MexAy coboll (npu BeaxoM arcae n,
Ha KOTOpOe Ml JieluM BhicoTy H).

II. O6oanauus obvemsr mupamus S n S) cooreercreerno Gyksamn V
u V], nonosxuM, aro

V-(p+ptps+...+pa)=2

Vi-a+e+at...tda-)=y

OTKYna
niptmt...tppa=V-=¢

atetagt.. .t =Vi-y
Torna pasencTso (1) MM MOMEM 32IACATEL TAK:

V-z=W -y (2)

Iipeanonoxmu Teneps, w0 THCAG N pag-
HBIX 4acTell, Ha KOTODOS MBI NEJHM BHICOTY
H, neorpansu4eHHO BOBDACTALT; HANDHMED,
IPEIIONOYKEM, ITO, BMECTO TOro 4robnr me-
JIHTB BLICOTY Ha 4 paBHEIe 9acTm, MEL pagae-
AAM ee Ha 8 paBHbix wacreli, noroM Ha 16,
Ha 32 w 1. &, B OyCTH Kakanil pa3 MEI CTpO-
HM YKa3aEHBM 00Pa30M CTYNEHYATLIE TENA
B ofenx mapamupax. Kak 6 EH BO3pOC/O
YHCAO HPHIM, COCTABJAIONIMX CTYNEHIATHIE
Teaa, pasencrso (1), a clexoBaTeNbRO, H
paBencTeo (2) ocTaiorca B noano#k cane. [lpn
aToM obveMul V m Vi, xomeuno, He Gymyr
HM3MEHATHCA, TOIAA KAK BeNHINMH £ H ¥,
TIOKAZHIBAKIIME, HA CKOABLKO OfbeMEl THPa-
MEJ IPeBoCXOIAT 00beMBI COMTBETCTBYIONINX
CTYmeHYaThiX Ted, Byayr, ouesnaio, sce Go-
nee B Gomee yMenpmaThcd. JJoRackeM, 910
BENAYEHN T B Y MOTYT GENATHCA KAK YTONHO MANH {ADYTHMM CHOBAME,
9T0 OBM CTPEMATCHE K HYJAK) DTO AOCTATOYHO AOKA3ATH IR
Kakofi-Hubyae ofHoli ¥3 ZByX BeffwauH Z H Y, HAADAMED 1Jia X.

C ovoft neasio mocTpoum Aua umpamuss S (pec. 100) eme gpyroit
PHO, OpB3M, KOTOPHI COCTABAT TOXKE CTYHNEHIaToe TeNs, HO mo ofbemy
6onanmree mapamuppl. IIpESME 3T MBI NOCTPOHM TAK JKe, KAX CTPOHJIH
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BRYTPeHHNe DPHSMH, ¢ TOH TOALKO pa3nuneli, 9T0 TPEYTONBEUKE CE4CHHI
MBl TENeph NPHMEM He 33 BepXHRE OCHOBAHMA NpH3M, A 33 HIDKHRE.
BeaeacTsue 3TOTO Mbl NONYYHM TENeps PAJ EPHIM, KOTOPHE HeKOTOPOil
cBoe# 4acThio GYAYT BHICTYODATL H3 NHMpaMuf HApyXy, H HOTOMY OHH
o0pazyloT HOBOE CTYNEHYAaTOe Teno ¢ ofybeMmoM, G4nbmIMM, gem ofbem
mupaMBel. Taxkux Opu3M GyaeT Teneps He 1 — 1, Kax BHYTPEHHHX DPHIM,
a n. Obosraanm Hx 06beMHE O NOPAAKY, HAYMHAS OT BEPHIMHB, GyKBaMu:
P17 Py -« o o fy. PaccuaTpuBas weprexk, Mul IETKO 3aMeTHM, ITO

P’1=P1s p;=p2‘l p’8=p3:“'$ P’u_1=1’n—l-

ITosronmy
(Pr+pa+ P+ P 0~ +p2+ps+... 4 Past) =0

Tak Kax
N+02+ P+ o, +0, >V,

PL+pa+pzs+...+ppa <V,
Ve@m+pz+pa+t...+9a-1) <phs
z < g,

Ho P, = nnomaau ABC - % (ecrm ABC ecte ocHOBaHME); NOSTOMY
' H
z < (mnomaamABC) - -

H

Hpuneorpannqmounoapacmmmannem:,owemo,
Moxer 6TH caenana Kax yrogmo Maunoili (crpemarca X Hymo). ITosromy
H npoMiabenenne (momam, ABC'%),BWIOM MHOXKHEMOE He H3Me-
HAeTCA, & MHOXKHTEIb CTPEMITCA K HYJIO, TOXKE CTPEMIICA K HYINO, H TAK
KK NONMKHTEeNLHAS Be/IMMHHA T MEHBIIE ITOrC HPON3BCACHHUH, TO OHA H
NONABHO CTPEMHTCH K HYJIO.

To e camoe paccyaenue MOXHO G0 6L TIOBTOPHTS K O BeNAIHEE 7.

Mgt aokazann, raxuu 06pazoM, 9TO OPH BEOrPAHMYEHROM YBERHYCHHR
uicna MPpHIM ObeME! BCROMOraTeIbHLIX CTYNEHYATHIX TN HpHOAHXKA-
10TCA X orbeMAM COOTBETCTBYIOHIMX DAPAMEAN K3 K YroLZHO GAH3-
KO.

III. 3ameTHE 3T0, BO3LMEM HANHCAHHOE Bhilne pasercTso (2) 7 npuaa-
JBM eMy Takoli BEZ: V-Vh=2—y.

Joxackem Tenephb, 4TO 310 PABCHCTBO BOSMOXKHO TOABKO TOLOE, KOLAA
V = W, u 2 = y JDelicrenremcyo, pazsocts V — V), xax pcakas
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PAIHOCTE MOCTOAHHBIX BEJIRYHH, JOVDKHA DABHATHCA NMOCTORHHON Besm-
UHHe, PA3HOCTD AKe ¥ — ¥, KaX BCAKAR DA3HOCTh MEXIY [epeMeHHBIMH
BEAMYHMHAMH, CTPEMAMHMHUCA K HYJ K, A0JDKRA WIH DABHSETECH
HexoTopoll nepeMenHol BemanHe (CTPeMAMILHCE K HY/MO), FIN DABEATHCS
Hyno. Tax Kax DOCTOSHHASH BeJIEIMHA HE MOXET DABHNTHCH NepeMeHHoH,
TO B3 ABYX BOIMOMKHOCTEH HANO OCTABUTH TOABKO OAHY: DAa3HOCTB T —
y=0;aorormaV=Viaz=y.

Mt aokasann, TakMM 06pa3soM, 9TO PACCMATPHBAEMBIE MHPAMEIHI
PaBHOBEAMKH®) .

Joxazannas neMMa O9eHs OPOCTO BHBONHTCA TAKXKe W3 npranmns Kasa-
smepa. HelicTauremsno, BOGHpasHM, YTO B¢ MHPAMKIE ¢ DABHOBEAHKAME 0C-
ROBAKHAME M PATHEIMA BHICOTAME NOCTABICHL OCHOBAHMAMM HA KAKYI-HADYE
nnockoctes P {puc. 101), TOTOa BCHKAS CEKymAS HEOCKOCTD (J, TADANBGALHAS
P, naer s ceveNHH C AHPAMHAMMY TpeyronsumkE pasnosenuxue (§ 77); cremo-
BATENLHO, NAPSMHEON 3TH YAOBIETBOPEXT yciosnsM npnemuna Kasamsepu, g
AoTOMY 00beME! X AOMKHE 6LITE opgaaxosrl. Ho 3710 noxasarennerso nennas
CHHETATh CTPOTHM, TAK KaK npAnuun Kasamepn maMu ne GnLin Zoxasas.

91. Teopema. Obsem nupomudw paser npouzeedexuro
1401adY e OCHOGANUR HA MMPENL € SHCOMN.

{w]
]

c

Puc. 101 Puc. 102

Caavasia JOKAYKEM TY TEODEMY JJIA MEPAMUakl TPeyronbHOK, a
3aTeM H MHOTOYTOJIbHOM

1) Ha ocroBanux Tpeyronbuoil mapamaast SABC (puc. 102) nocrpoms
Taxyw npusMy ABCDE, y KoTopoli BHICOTA paBHa BHICOTE. MEPAMBIEL,
a oamo Gokosoe peGpo coBmanaer ¢ pebpom SB. MokakeM, aro obnem
OHPaSMHEIB COCTABIFET TPETHIO YacTh ofrbeMa 3Tol npusnMs:. OTaemEM oT

*) HeolxogmmocTs ¢TONS CCHHONG AOKAZATE/ALCTEA ITON Teopemn oObACHAETCE TeM
GaKTOM, 9TO ABA DABMOBEIMKAX TENIA HENEIA TAXK JErKe NpeobDasoBLBATE OXHO
B ApPYTOe, KAK 3TO MOMKHO GEIO NEeNaTh ¢ PABHOBE/HEMMM MHEOTOYIONLAMKEMH HA
naccxocts. FIMeRHO, eCodt AAEK A28 DPAREHOPEIMKHX MEOTOTPAEEHKS, TO B obmeM
CRYYAS OKASHDACTLS HEEOSMMKHEIM Pa3bHT: OZEH H3 EFX HA TRKME HacTR {Jaxe OpH
noMouE AononHeHuti), Hs KOTOPEIX Moo Guino 61 cocTanmTE qpyro@t. B wacTHOCIN,
ITC AEBOSMOMEO ANY ABYX NPOESBONBHLIX TPEYTOMLHEIX NHPAMEJ ¢ PABHORSNEKAME
OCHOBANEAMH B PABHEBIMH BHCOTAMH.
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HPH3MBI RAHHYIO MHPaMuAY. TOrAa OCTAHETCA YETHPEXYTONLHAR IADAMA-
Ja SADEC (xoropaa mna scHocTH m3obpaxkena oTaenvno). Ilposenem
B Hell CEKYHIyI0 IVIOCKOCTH 4epe3 BEPIIMEY S H AMArOHaNb OCHOBaHMA
DC. Nogyunpmnecs 0T 3T0r0 ABE TPEYTOJbHEE MHPAMUAR HMEIOT OBINYIO
pepmuny S u paeubie ocHosamna DEC u DAC, newamme B opmoilt
ONOCKOCTH; 3HAYUT, COMMIACHO JOKA3AHHON BHIIe NeMMe NUDPAMBAR! HTH
paBHOoBenMKH. CpaBunM onHy M3 #nx, Hmenno SDEC, ¢ pannoii nupa-
mugoill. 3a ocHoBanre nupamuan SDEC uoxno sagrs ASDE; rorma
BepIIMHA ¢ OyaeT B rouxe C B BHICOTA PABHA BLICOTE FAHHON DAPAMEARL.
Tak xak ASDE = AABC, ro cornacno Toi xe nemme nupamuzp SDEC
i SABC pasnosemHKu.

TIpuama ABCDES mamu pa3baTa HA TPH PasHOBeSTHKHE NHPAMUIbL:
SABC, SDEC u SDAC. (TaxoMy pa3s0HeHRIO, 0YEBHAHO, MOXHO NOM-
BEPrHYTH BCAKYIO TPEYTOABHYIO IPK3MY. DT0 ABAAETCA OOHUM B3 BAKHEIX
ceoficTs Tpeyronsuoft mpuamul.) TakaM o6pasom, cyMma ofibeMoB Tpex
MAPAMEJ, PABHOBENIAKHX JaHHON, COCTaBNAeT OfbeM NPH3MBL ClenoBa-
TENHHO,

(nromamu ABC) - H

3
= (mmomaau ABC) - -33—,

ofvem SABC = %o&em SDEABC =

rae H ecTh BRICOTA MAPAMEJIEL.
2) Yepes xakyw-unfyns sepmuny E (puc. 103) ocmosamms mmoro-

yromsuolt mupamaasl SABCDE nposesem anaronanu EB n EC. 3arem
gepes pebpo SE B KaRAYIO W3 9THX IJuArOHamedl NposeagM CeKympe
nnockoctr. ‘Torma MREOrOyromLEAs MHPaMEIa pasobberca HA HECKOJILXD
TPEYTOJMBHBIX, EMEIONUX BRCOTY, 06yl ¢ Aaasof mmpammaok. Obosna-
YHB RIOIIAXM OCHOBAHWH TDEYTOJILHLIX NHPAMBY, Iepes b1 bg, bs, BBICOTY
qepez H, OyaeM ameTs:

oﬁmeuSABCDE:-;;bl-H+%bz.H+%bs.H=

= (b + b+ b3) - %I- = (nnomamu ABCDE) - %

Canepgcrane. Econ V, B g H 03H39310T 48CJ1A, BEIPAIKAIOMINE B CO-
OTBETCTBYIOMUX ¢AUHUNAX 00heM, IMAONIANL OCHOBANEA ¥ BHCOT KAaKoH
YTOZHO OMPAMAIEL, TO

1
V= EBH'
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Puc. 104

92. Teopewma. Obsesm ycevennot nupomuds paser cymme
003eM06 MPeT NUPAMUT, UMEIOULUT GHCOMY, OOUNAKOOYIO C Ebi-
comoti yceuennoii nupamudn, 6 ocHOBAHUSMU: 0FHE — HUIICHEE
octivgarue dannot nupamMudu, IpY26R — BEPTHEE OCKOBANUE,
G naouiadt OCHOGAHUR MPembeil nupamudn paswa cpedremy
2EOMEMPUNECKOMY Trowiadeti 6EPIHER0 U HUNCHEZO OCHOSGHUL.

IycTs nnomanm ocHoBanui yceqennoll mupamuzns: (puc. 104) 6yayr B
u b, Bricora H u ofvem V (ycedennas nupaMupa MoXKeT GHITE TPEYToNb-
Had WM MHOrOYrofibHAS — BCe paeHo). Tpebyerca nokasaTs, yro

1

V=3BH+ bH + sHVB= ZH(B+b+ V)

rue v Bb ecto cpepsies reomerputeckoe Mexny B w b. Iia foxasarens-
CTBa Ha MeHbIIEM OCHOBAHHHM NOMECTHM MAJYI0 NHPAMHAY, JOTOMHAI-
Y10 JAHAYIO0 YCe'eHRyo mapaMugy uo nonnofi. Torma ofbeM ycegemmolt
TMpaMBaEl V' Mbl MOMEM PacCMATPHBATL KAK Da3HOCTB ABYX 00LEeMOB
noiAcl TMpaMAabl i BepxHell JonoaHATENLHON.

O603HaMHE BHICOTY AONOJHUTENBHON nMpaMmger GykBol x, MH Hail-
HEM, 4TO

V= %B(HH)_ %b@= %{BH+B:—M:) =%[BH+(B—b)z].

Jna HAXOIKAEHHSA BRICOTHI £ BOCHOAb3YeMCA Teopemoil § 74, cornacHo
KOTOpOit Mbl MOKEM HANNCATH YPABHEHHE:

B_Hitz)?
5T

Jas ynpomenus 3TOro ypaBHEHHS WaBjieveM u3 ofiemx wactelt ero
apRgMeTAIECKHA KBANADATHLIN KOpEHE:

vB H+g

Vb m
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H3 sroro ypassenns (KOTOpOe¢ MOXKHO DACCMATDHBATH K3K OpOTOp-

IHI0) HoMyumN:

aVB = HVb + =V,
OTKYA3

(VB - Vbz = HVE
H, CIEIOBATENBHO,

oo Vb
= —-——-——\/E- 7
HoncraBus 310 srpaxetne 5 POpPMYAY, BHBEACHHYIO HAMH Jtha obbeMa
V, nalinen:
(B - b)HVb
V= [BH 7B ]

Tax xak B — b = (VB + vb)(VE — V), 10 no coxpamenun apoba Ha
passocts VB ~ v/b momyam:

= % [BH+ (\/L_?+\/3)H\/5] +%(BH+}f\/'é'b+bH) =
= %H(B+b+ \/33),

T. £. HOAYIHM TY (OPMYY, KOTOPYIo TpeboBamocs JoKa3arTh.

3. NOOJOBHE MHOTOTPFAHHHKOB

93. Onpeaenenne. [Isa MAOrOIPD2HHHKA HASHBAIOTCH NOXOOHRI-
MH, €C/IH OHH HMEKT COOTBETCTBEHHO DABHBE MHAOLOTDAHHBIC YITM M
COOTBETCTBERHO nogobaEe rpasn. CooTReTCTBEHNHbIE SMEMERTH HONOORBIX
MHOTOFPAHHIKOE RA3HIBAIOTCA CXOACTBEHHBIMH.

H3 sroro onpeaencaas cneayer, ¥T0 B MOZOOHBIX MHOMOTPAHNMKAX:

1) AByrpaHHEle YT/IBI COOTBETCIBEHHO PABHLL M OJHHAKOBO PACIIOIONKe-
HE, HOTOMY YTO MHOTOrPaHHHE YIJH DABHEL

2) cxoacTBeHHNE pefpa MPONOPIMOHAJLELI, MOTOMY NTO B KAMKEIX
ABYX. momo0HbIX rPaHAX OTHOWIEHHE CXOACTBEHHLIX pebep OXHO B TO JKe
H B KAKAOM MHOTOTPAHHMKE COCEHHHE rpaaM HMelor no obmemy pebpy.
B03MoRHOCTD CYmecTROBAKAA NOAOOHBIX MHOTOIPAHHHKOB JOKA3BIBACTC
cnenyiomelt Teopemolt.

94. Teopema. Fcau e nupasude nposedes (puc. 105) ce-
rywo naocxoems (A1 BiCi D1 E)) napaaiesbro ocHosaHU0, Mo
:;mce-te.u om wee dpyayo nupasudy (SA;BiCiD)Ey), nodobuyno

ansoi.
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Tak xax Ay B, ||AB, B,C||BC n T. 5. T0 GoKOBLIEe TDanH JBYX NHPEMUS,
nOZOGHB; OCHOBAHEA HX Tarke monoGanl (§ 74). Ocraerca moxasatsp
PAPEHCTRO MHOTOTPDAHHBIX YI/IOB.

Vron § y obenx mupamny ofmmit; Tpex-
rpasne yraw A, By,Ci,... paBnm coor-
Bercreexno yrnam A, B,C,..., ooroMy uyTO
¥ FKAKA0H# napel 3THX YrA0oB HMeeTCA NO
QUEOMY B TOMY e ABYIDAHHOMY YTNY, pac-
TNORGKEHHOMY MEXKAY JHBYMA COOTBETCTEeH-
HO PABHBIMH M ONHAKOBO PACTIONOKEHHRIMI
ONOCKHME YTNaMK; TaK, y yraos A n A; onun
A TOT XKe AByrpaunbiit yroa (¢ pebpom AS)
NEFKHT MEKAY PABHBIMH TUIOCKHMH YITIAMM:
SAE, =SAEuSA, B, = SAB.

85. Teopema. IHoeeprrocmu no-
FoOHBT MHOZ0ZPEHHUKDS OMMOCATNCR,
xax xeadpamvi crodcmeennur pebep. Pnuc. 105
IIyers Py, P, Ps,. . ., P, 0303930 omaan
OTAENLHLIX rpaHefi OOHONO HW3 HNONOBHRIX MHOMOIDABHMKOB, 3 Pi, P2,
P3; .., Pp — WNOMAAY CXOACTBEHHLIX IDaHel NPYTOro; OONGRUM eme,
yro L n ! 6ynyT aaunsl xpyx xaxux-aubyan cxoacreenssix pebep. Torna
BCJICACTEHE N0N00HA CXOACTBEHHEYX rpanell M NPONOPHMOHANROCTH BeeX
CXOACTBeHHHYX, pedep 6yIenM NMeTh:

A_L B_Lp A_LI2 B _L
m B p B ps BT p, T B
OTKYA3 B0 CBOHCTBY PAZa paB-

HBIX OTHOMCHM MOTYIHM:
PA+P+P+...+F, _ I?

P+prtpst...+pa B

98. Teopema Ofsesmu
NOJOGHUT MHO202PEUNUBROE
OMHOCAMCR, KAX KYybOW c20d-
emeennuT pebep.

Orpanuummes  J0Ka3aTeNE-

Iycrs (puc. 106) nmpamams
SABCDE n SlA1B101D1E1
nonobanl. BaoxkuM BTOPYIO NEPAMHAY B NIEPBYI0 TaK, 9TOBW y HEX
COBITA/IA paBHEE MHOPOTPaHEEE YTibl S H 5).
Toraa ocHOBAHRE
A BC\DEy
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JaifiMeT HEKOTOpoe nonoxkernue gbede, ApMHMerM cTOPOHE! GYAYT COOTBET-
CTBEeHHO NapannenbHu croponam AB, BC,... (ecaencrsme TOro, 4ro co-
OTBETCTRYIONHE IIOCKHE YV TpexrpanHbiX yraop A ® Ay, Bu By u
T. a. pasant). Iloaromy naockocrs abede napaanenswa ABCDE. Ilycrs
SO u So — mco-ru JByx mapamus, Torms ofmem ABC'DE = (mnomamu
ABCDE) - —SO o6vem abede = (nnomanu abede) - —So

Cme,aosareubuo,

ofvem SABCDE _ nnomase ABCDE SO
obvem Sabede mnomagpabede  So’

HO

nzomans ABCDE _ SO?
maomanpabede  So?’

HOSTOMY
obvem SABCDE _ SO% _ SAs
obem Sabede | So® | Sad

4. IIOHATHUE O ITPABHJIBHEX MHOI'OTPAHHHKAX

Muororpanfank Ha3kBaeTCd DPABHILHEIM, C/IE BCE €N0 PAHH — PaB-
HEI¢ IIPSBH/IbHbIE MEOTOYTONBHNKH ¥ BCE MHOPOFPAHHEIE YTJIR PABHRH (Ta-
KOB, HanpuMep, Ky6). U3 9roro onpemesnenns caeayer, YT0 B MPaBIALHBIX
MHOTOTDAHHHKAX PAaBHN BCE NNIOCKHE YINIBI, BCE ABYFPAHHBIE YIVIb B BCE
pedpa.

87. HepeancneHde NPABHABHAIX MHOTOrpaHHUKOB. IIpumem
PO BHHMMAHHE, YT0 B MHOTOIPRHHOM YIVI¢ BEaRMeHbINee IuC/I0 rpanelf TpH,
I(l trro) CYMMA IUIOCKRYX. YTJIOB BLUTYKJIOTO MEOTOIPARHOTO YIia MeHbime 4d

§51

Kazaptlt yron npassisHOTo TpeyroabHKKa pasen ¥3d. Ecin nopTopam
%3d cnaraemuin 3, 4 1 5 pas, To MOAYTHM CYMMBI, MeRbIEE 4d, a ecam
nosropunt ¥3d cnaraemum 6 pas wmm Gomee, To nomyuuM B cymme 4d
nra Gonee. ITosToMy W3 NAOCKHX yruioB, PSBHBIX YIVIAM NPABEILHOLQ Tpe-
YTONBHHKA, MOXKHO 06pA30BATE BLINYKAHNE MBEOTOTDAHHBEIE YIVIHI TOJBKO
Tpex BHJIOB: TPeXTPAHHEE, JTHIDEXTPAHHBE M ASTHrpaHHLte. Cnemosa-
TeALHO, /M PPRHAME IPAPHAIBHONO MEOTOFPARHAKS CITYXKAT OPABRIALHLIE
TPeyroALHHEHN, T0 B BEPIIMHE MHOTOFDAHHHKA MOTYT CXOORTHCA MM 3
pebpa, nmx 4 pebpa, aun 5 peGep. CooTBETCTBEHHO ¢ ITAM MMEETCH TPH
BHAA NPABAJBHEIX MHOTOTPAHEMKOB € TPEYIOIbHEIMA IPaHAMH:

1) IIpaBAABHEGl YETHPEXTPARHNK, HAN TETPASAP, NOBEPXHOCTH KO-
TOPOTO COCTABNIEHA H3 JETHIPEX OPARHALHLLX TPEYTOMALHHKOB (pac. 107).
On mMeer 4 rpanw, 4 pepnmnu 1 § pebep.
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Puc. 107

2) Tpasnapnpii BOCEMEIPaHHMK, WK OKTAYAP, IOBEPXHOCTL KOTO-
POTO COCTABNEHA M3 BOCHMH [PABWIBHLIX TPEyronbHBKoB (puc. 108). On
umeeT 8 rpaueil, 6 zepmmH 1 12 pebep.

3) IIpasunpunft 20-rpadHKK, KM HKOCASAP, 00Pa30BaHBbit Apama-
THIO NPABEILHEIME Tpeyroabaukamu (puc. 109). On mmeer 20 rpaneti, 12
pepmwH B 30 pebep.

¥ron xeaapaTa papeH d, 8 YIOJ ODPABRALHOTC NATHYIONHHMKA PaBEH
%%d, nosropas stE yrmw craraeMeiM 3 pasa, NoayyaeM CyMMhI, MeHbIIHE
4d, a nosropas ux 4 pasa unu Goaee, nomyuaeM 4d wim Gonee. Iloaromy B3
IJIOCKHX YIJIOB, PABHEIX YT7JIZM KB3,EDATA MM NPABHARHOIO OATHYIOJIL-
HAKR, MOKEO 00PA30BATEL TOMLKO TPEXIPARHLIE YIILL

A posToMy, echH TPABAMH MHOTOTDAEHEKA CHYXKAT KBAADATHL, TO
B KaikJaofi BEpIINHE MOTYT CXOAMTRECH JHIE 3 pebpa. Hmeercs enpm-
CTBEHHEIN NPasHABHEN MHOFOIPAHAHK 3TONO poid — 3TO NPABANLHEN

, Anma rexcasap, wnd ky6 (puc. 110). On mueer 6 rpanet,

MECTATPAHHAK
8 pepmmd # 12 pebep.

Ecnu rpadssy NpasmisHONG MHOTOUDAHHHKS
CAYIKAT NPABUJILHLE MATHYTOTBHEKY, TO B KAXKA0HK
BEpPIEHE MOTYT CXOAMTHCH Jnmb 3 pebpa.

CymecTeyer eIuscTBenHsl NpAaBHNABHBIA MHO-
POTPAHRMK ITOIO POAa — NPaBUALHEI 12-rpadHuK,
anm gopexasap. On maeer 12 rpaneit, 20 pepmmn
1 30 pebep (prc. 111).

Yroa npaeHNBHOTG MECTHYTONBHAKA paser 43d,
HOITOMY H3 TAKHX YT/IOB HeIb3A o0pajOoBaTh Hawke
Tpexrpannoroe yraa. 13 yrmos npapmmumX mmo-
rOYTONLHNKOB, HMeomux Gonee 6 cTopon, nmonasHo
HeJB38 06pasnBATE HMKAKOTO BHIYKJOIY MHOUOTDAHHOIO YIJa.

Orcrona cneayer, YTO rpaHSME OPABUALHOIO MHOTOTDRHEMKA MOTYT
CHYUTHh JHUIP OPABHABHEIE TPEYTOJLHUKH, KBAAPATH H MpABEALHEIS
OATHYTOUBHHEKE.

Taxmm 06pasoM, BCETO MOXET CYIIECTBOBATE JHIL NATh BUAOB NPa-
BHILHBX MBOTOrPAHEHKOR, YKa3aHHELX BRIIIE.
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Pnc. 113

98. IocTpoenne NPABAILHEIX MHOIOPAHHAKOB. Hamoxensne
DL PSCCYAACHUS ¢ BOSMMKHBIX BAASX HPABHIBHEIX MHOIOrPAHHHKOB
JOKAILIBAIOT, TTO MOKET CYIMECTROBATE He 60Jee IATH BUIOE NPABILALHEIX
MROT'OrpaHHEKOB,

Ho 3 srmx paccyxaerull eme Ae BETEKAET, YTO BCe STH IATL BH-

JIOB TIPABHTHHBIX MHOTOrPARHUKOB IefiCTBUTEABHO CYIMIECTBYIOT, T. €. UTO
MOXKHO APOBEACHHEM IJOCKOCTEH B NPOCTPAHCTBE OCYIIECTBUTE MOCTPO-
eHHe KaXKHON0 U3 ITHX [ETH BOSMOMKHEIX IPABHIIbHEIX MHOTOTPAHAHKOB.
Y106 yGeauTLCS B CYIMECTBOBARMY BCeX NPABWILHEIX MHOTOrPAHHEKOE,
JAOCTATOMHO YKaSaTh CHOCOB nocTpoeHms Kaxaoro us umx, Cmocob mo-
crpoesns Ky(a yKaszaTh BecsMa Jierko. Jelicrenrennro, Gepem npoms-
BOJIbHYI0 TJIOCKOCT: P B B Helt Kaxoit-mb0 KBanpar; uepe3 CTOPOHE!
ITOro KB3APaTs NPOBOAAM INOCKOCTH, NEPIeHANKYAAPHEE K IUIOCKOCTH
P. Takux maockocredi Oyser yerwipe. Hanee mposoamm mnockocte @,
napanneabEyio P ¥ OTCTOSINYI0 OT Hee Ha DACCTOANHH, PABHOM CTO-
pone xBagpara. ITectTs nmomyuernsix mnockocTedl ofipasyior rpamn kyGa;
ABEHA AT WPAMBIX — I[EpecedeHHsd KaxKAod Oapsl NepeceKalommxcs
nnocKocTelt — ApnsTca pebpamm xy6a, a BOCeMbL TOYEK NeEpPecedeHns
KaxJiolf TPOHKHE nepeceKaloMHXCA NIOCKOCTEH CIYKAT BepmuHaMu kyba.
B sToM nerxo yGeauTnca, HEMOCPEACTBEHHO PACCMATPHBAS MOAYYEHRYIO
COBOKYIHOCTB TOYMEK, MPAMbBIX H ILIOCKOCTEH. YMes MOCTpouTs Ky6, er-
KO HABTH CHOCob mocTpoenEs BCeX APYTHX NPABHJIBHGIX MEOTOTPAHHE-
KOB,
Hocrpoesme npapuasroro Terpasape. llycrs aaun xy6 (puc. 112).
Bosbmem kaxyio-EuGyap ero sepmumy, nanpumep A. B nedr cxonarea Tpa
rpanm Ky6a, mderomnme GopMy KBagpaTos. B kaxaoM U3 ITHX KBAIPATOB
Gepem pepumAy, nporueomonokaEyo T09ke A, Ilycrs 310 SyayT pepumms:
xy6a B,C u D. Toukn A, B, C u D cryRaT sepmuHaMy NPaBHILHOIO TET-
pasapa. Meficrenrensuo, xaxaedi us orpeskos AB, BC, CD, AD, BDu
AC, oueBHIHO, CAYXHT JUATORANBIO OXHON B3 rpasell Kyba. A noToMy Bece
ITH OTPE3KH PaBHHI Mexgy coboil. Orciona crenyer, uTo B Tpeyroasaoi
OHPAMUAE ¢ Bepnnoil A B ocHosauner BC D Bee rpatin — npaBainEne
TPEYI'ONbHAKH, CISAOBATENBHO, ITA NHPAMHAA — NPARHALHENE TeTPasAp.
Sror TeTpayAp BOMCAH B JAHEMI KyD.
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Tloaesmo 3aMeTUTL, 9T0 OCTABIIHECA YeTHIpe BEPHIMHE Kyba CAyXKaT
BEPIIHKAMH BTOPOTO HPABMIIBHONC TETPAAPA, PABHOIO NEPBOMY H TAKIKE
BONCAHAOTO B JaRHpI KY6.

IocTrpoenne oxrasapa. Ecar s gannom xybe mocTpouTs meHTpH
BCEX ero rpaHdeli, TO IIECTE NOMYUEHHBIX TOUEK CJAYZRAT BEPUIHHAMA OKTA-
sapa. B sroM nerxo ySenurnca, paccasarpusas prc. 113.

HocTpoenrre nofexasapa H BKocasapa. Ecam gepes kaxpoe ms 12
pefep xy6a mpOBECTH fIOCKOCTL, He EMEIOmMYIO € DOBEPXHOCTHIO Kyfa Apyrax
ofiopx TOYEK, KpoMe TOTEX Toro pebpa, wepes KoTopoe OHa NMpOBENEAa, TO
nonysenznie 12 maockocTeli obpasylor rpasm Eexoroporo 12-rparnuka. Bonee
noppobHoe H3yIeHHe (OPMEl FTONG MHOTOTDAHNHKA TOKAZHBIET, YTO MOXKHO
TAK NORCGPATH HAKION DTHX MLIOCKOCTEN X rpaHaM KyGa, 4ro DOXyyYeHHslt 12-
rpanEnk Gynmer Aosexasppom. -

Haxonex, ecnu ME ymMeeM NOCTPOHTD ACAEKAIXD, TO NOCTPOCHHE HKOCASNDA
He NpeACTABNAET IATPYIHEHNNA: NENTPH rpanell JTONEKAIADS CAYKAT PEPHIHAR~
MM BKOCAIApa.

5. HOHATHE O CMUMMETPHM INIPOCTPAHCTBEHHHX
PULYP

89. Ienrpaimpan cuMMeTpua. Jpe $uryps HoIBBAITCT CHM-
METPHYABIME OTHOCHTEbHO Kaxof-mbo Touxm O mpocTpancTBa, ecim
xaxpolt Touke A ogHol $Eryph COOTBETCTEYeT B Apyroi durype Touxa
A’, pacnonoxesaan Ha npamoli OA mo Apyryio cropony or Touxu O, Ba
paccTosHun, paBEOM paccrosHEIo To9Ka A or Touxn O (pac. 114). Touxa
O Ha3HBaeTCA HEHTPOM CHMMeTprd Guryp.

4

Puc. 114 Pne. 115

Hpauep Taxnx cCHMMeTPHYHBIX GUTYP B IPOCTPAHCTRE MEL Y3KE BCTPE-
qamm {§ 53), xorma, npoaonxas 3a BepmmHy pe6pa M rpasm MHEOro-
TPAHHOTO YIJI3, MOAYAH MHOTOTDANHET YTON, CHMMETPHYHbBIN AAHHOMY.
CooreeTcTBeHHBIE OTPE3KH B YTIUE, BXOAMIHE B COCTAB ABPYX CHMMETPHY-
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HblX (Eryp, paBHE mexay coGol. Tem He menee dburyps! B mesnom He
MOrYT GBITL HA3IBAHLL DABHBIMH: KX HEJb3S COBMECTHTH OJHY C ADYToii
BC/ICICTERE TOTC, YTO NOPAAOK PACTOM0KEHNE 4acTell B onmoit durype
BHO#, 9eM B ApPYrofi, Kak 10 MEl BUAERH HA NpPHMEPE CHMMETPHYHEIX
MHOTOTPAMHBIX YIVIOB,

B orpempEHX caygadx cumMmeTpuuHbe (PEYPH MOTYT COBMEINATHCA,
HO HPH 3TOM OYOYyT COBNANATH HECOOTBETCTBCHARE HX JacTh. Hanpumep,
BO3bMeM npAMOil Tpexrpannkil yroa {puc. 115) ¢ pepmnnoit B Touke O
u pefipamu OX, OY, 0Z,

Ioctporm eMy cumuerprbid yron OX'Y'Z!. Yron OXY Z mwxno
cosMecTuTs ¢ OX'Y'Z’ Tak, urobu pebpo OX coemano ¢ OY’, a pebpo
OY ¢ OX’. Eciv e coBMECTHTE coOTBETCTBeHHKE pebpa OX ¢ OX' u
OY ¢ OY”, 1o pebpa OZ 1 OZ' oxaxyrca RalpaBiCHABIMH B IIPOTHBO-
HOJIOZKHEIE CTOPOHEL

Ecnu cummerpmansie PpUrypsl COCTABNAIOT B COBOKYIHOCTH OJHO Feo-
METPHYECKOS TE0, TO I'OBOPAT, ITO PTO TEOMETPHYECKOS TEN0 HMMeeT
OeHTp cuMMeTpHR. TaruuM 06pazoM, ecnu JAHHOE TENO MMEET OEHTP CHM-
METPHH, TO BCAKOH TOIKe, NpAMamrekalneil 3ToMy Teiy, COOTBETCTBYET
CHMMETDHITHAA TOUKS, TOXE NPUHALEXKAIAA JarRoMy Teny. s paccmor-
PEeHALIX HaMH FeCMETPHYECKHX Te HEHTP CHMMETPHH HMEIOT, HalpHMep:
1) mapannenemumesn, 2} mpu3Ma, MMEOMAS B OCHOBSHHH RPABNIBHELN
MAOTOYTONTBHAK € TeTHEIM YHCAOM CTODOH.

IIpaBRALHEGY TETPa3Ap He HMEST MEHTpPa CHMMETDHH.

100. CaMmerpus OTHOCHTENBHO INIOCKOCTH. Jpe npocrpan-
CTBEHHBIC (PHTYPH HASKIBAIOTCA CAMMETPHYHBIMA OTHOCHTENBHAO TIOCKO-
crd P, ecnu xaznolt Touke A B onuolt darype cooTREICTBYET B Apyrofl
1ouka A', npuvem orpesok AA’ mepnermuxynspen K mmockocTd P u B
TOHKE Imepecedetnsd ¢ 3Toll NNOCKOCTHIO JEMITCE MONMOJAM.

Teopema. Beaxue doa COOMBEMCMEEHRBT ompeaxa 6 deyx
CUMMEMPUUNNE Puzypas pasrs Mexncdy coboli.

ITycTe maHt: ABe (DUrYPH, CHMMETPHIHbIE

B OTHOCHTENLHO WIOCKOCTH F. Brinemms npe
r“” xakwe-HuGymp TouKH A u B nepsoit du-
Type;, ayets A’ u B’ — coorBercreyromme

AM TOYKH Propolt ¢Gurypw (puc. 116, na
pucynrxe durypu ne msobpaxenn). IIycrs
P € D Aganee € — 1ouxka nepeceuennn orpeska AAd’
¢ maockocTsie P, I} — Touxka mepeceaeHus
1 orpeara BB’ ¢ roit e nnockocteio. Coenn-
A'\ HHB OpsiMOJIMHeHAEM OTpe3koM Toukn C H
B D, moaywsins nBa wernipexyroaeauxka ABDC

Puc. 116 r A'B'DC. Tak xax AC = A'C, BD = B'D

u LACD = LA'CD, £BDC = £B'DC xax

OpAMBIE YO/IRI, TO STH YCTHIPEXYTONBHUKH DARHEL (B 4eM Jerxo yGexc-
Asemcs wauoxenneM). Cneaosarennuo, AB = A'B’. W3 sro#i Teopems
HEMOCPEACTHEHHO BBITEKAET, 9T0 COOTEETCTBYIOIHE ITOCKAE H JABYrpaH-

i,
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HbI€ YTIIbl ABYX (PHCYD, CHMMETPUMHBIX OTHOCHTENHHO IIOCKOCTH, PABHBI
Mexay coboit. Tem He MeHee COBMECTHTE STH ABe (hHrypH OImHY C ApYyToi
TaK, 4T00bl COBMECTIUIMCE HX COOTBETCTBEHHBIE MACTH, HEBOSMOMKHO, TAK
KAK HOPANOK PacroyiONeRAMs 4acreii B onpoll durype ofparuritt Tomy,
KOTOpH umeerT MecTo B apyrofi (sro Gyger Aokasano Hinke, § 102).
Ilpocrefiumy npumepoM AByx GUTYP, CHMMETPHHHBIX OTHOCHTEILHO
INIOCKOCTH, ABAAIOTCA: mMoboit NpeaMer U €ro OTPAsKEHHE B MIOCKOM 3ep-
KaJi€; BCAKAR DUIypa, CHMMETPUYRAA CO CBOMM 3ePKAJBHBIM OTPAdKEHIEM
OTHOCHTE/IbHO RJIOCKOCTH 3EPKAJA.

Ecan karoe-nu6o reoMeTpryueckoe Teo MOXKHO pa3bHTh Ha xpe 4acTH,
CAMMETPHIHbLIE OTHOCHTEJILHO HEKOTOPOH IJIOCKOCTH, TO 3TA IAOCKOCTb
HA3bIBACTCH ILUIOCKOCTBIO CEMMETPHH JAHHOTO Tela.

leoMeTpueckne Teaa, AMENOINEE IIOCKOCTH CHMMETPHRH, Ype3Bbidaii-
HO PacHpPOCTPaHeHB! B MpApome M B oObimennoft xp3m, Teno uenoBexa
H JKHBOTHOTO AMEET HIOCKOCTE CHMMETDHH, PASAETAICINYIO €10 Ha IPABYIO
H JIEBYI0 YaCTH.

Ha 3roM npnmepe ocobewno scHo
BHIHO, 9TO CHMMETPHYHEE HIyphI A
HeAL3A COBMECTHTEH. Tak, KMCTH npa-
Bolf B NepOl pYK CHMMETPHYHHI, HO
COEMECTHTb HX HEAb3H, 9TO MOKHO - —— -
BHAETE XOT# 6B H3 TOro, 4Tr0 OOHA ! N
H Ta e OEePIaTKAE HE MOKET Nogxo- y
JNTH M K Npaeodl H K JIBOH DYKe. :
Boanmoe MRCIO MpeqMeToB A0MAITHE- N I
ro O0HXO/S AMEST MIIOCKOCTDh CHMMET- hy I
puMI: CTYN, OOemEeHHWH CTON, KHHK-
Al mikad, Jueas w1 ap. Hexoroprle,
KAK HampEMep oGefeHHBII CTOJ, HMe- Pae. 117
0T AdiKe He OfiHY, & JBe IUTOCKOCTH cumMerprn (pac. 117).

Ofbrym0, PacCMATPHBAS NPEAMET, MMEIOmMUA WIOCKOCTb CHMMETDHH,
MB CTPEMHMCH 2aHATE N0 CTHOIICHAIO K HEMY TaKoe IojioKeHme, ITobh
IIOCKOCTE CHMMETPHEH HANIEro Te/1a, HAN No Kpaiinell Mepe Hamell rojo-
BEI, COBOAJIA ¢ IAOCKOCTBIO CAMMETDHE CAMOTO OpeAMeTa. B atom cayuae
CHMMETPHYHAA (bOpPMa NpeaMeTa CTAHOBMTCA oC0DEHHO 3aMETHOM.

101. CuMmMerpHs OTHOCHTEABHO OcH. Och cCHMMETPHR BTODO-
ro nopsaxa. Jipe GHErypH HABEHIBAITCH CHMMETpPHY-
HHMH OTHOCUTenAbHO ocu | (0Ce — mpaMas® amHuas),
€CAH KaXA08 Touke Anmeproilt ¢purypH cooTBeTCTBY-
er Touka A’ BTopoli bArypu, Tak wro orpesox AA
NepnNneHANKYIdApeH K OCH, OEPECEKAETCH € HEeW U B
TO4YKE NepeceIerBHA AeJAATCA nonogam Cama ook ! Ha-
SHBASTCH OCHIO CHMMETPHH BTOPOrO NMOPSAKa.

H3 3Toro onpefienesns MENOCPRACTRERAO CIEAYET, YTO eCJl JBA [eo-
METPHYECKHX TeJId, CAMMETPHIAEIX OTHOCHTENBLHO KaKoti-mmufo ocu, uepe-
cedb TUIOCKOCTDIO, MEPREeHINKYNAPHON K ITofi OCH, TO B CEUCHUH MOy aT-
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CH JBe IAOCKHE (PHTYPH!, CAMMETPRYHME 0THOCHTEABHO TOYKH mepecete-
HHA IJIOCKOCTH C OChK) CHMMETPHE Te.

Orciona hanee ferko BRIBECTH, ITO ABa TeNa, CAMMETPHIHELX OTHOCH-
TEJIBHO OCH, MOKHO COBMECTHTL ONHO € APYTUM, Bpamnas OOHO H3 BUX HA
180° BokpyT ocu cuMMerpun. B camom aene, poobpasum Bce BOIMOKHEIC
INOCKOCTH, HEPIEeFIAKYASPREE X OCH CHMMETPRH,

TAKAH IJIOCKOCTDh, NiepeceKaromad oba Tena, cOAepXUT FBe
uryphl, cCAMMETPHUINKIE OTHOCHTENBHRO TOIRH BOTPE'TH MAOCKOCTH ¢ OCHIO
cumvMerpen Tenl. Ecan 3acTapiTh CKOMBIETE CEKYIIYIO MAOCKOCTE CAMY IO
cebe, PpaIman ee BOKPYT OCH CHMMeTpHA Tea wa 180° , To nepsas durypa
COBNAaeT co BTOpoli. Do cupapenameo ana mobolt cexymeli NEOCKOCTR.
Bpamenne xe Beex cedeHult Tena Ha 180° paBHOCHABLHO HOBOPOTY BCErD
Tema Ha 180° Bokpyr ocu cuMmerpan. Orcioas B BRITEKAET COPABEHIH-
BOCTH HAINETC YTBEDIKSEHHA,

Ecnu nocne Bpamen#s TpOCTPaiCTBEHHOA (GUIYPHI BOKDYT HEKOTOpOk
npasmofi ua 180° ona copmanaer cama ¢ coboll, TO ropopar, 9ro durypa
HMELT STY NPAMYIC CBOEIO OCHIO CHMMETPUH BTOPOTD TIOPAAKS.

Haspaune «0Ch CHMMETPHM BTOPOrO NOpsaxar ofmAcHAeTCH TEM, UTO
npY noAHoM obopoTe BOKPYT 910l OCH TeNo GYAST B NPONECce BPAIREHUS
JBRKAH UPHHHMATL MONOKEHNE, COBMAAKOMEE C HCXOHHMM (CYATAR ¥
nexompoe). Ipumepamu reoMeTpHdecKuX Te, UMEIONIMX OCh CHMMETPEN
BTOPOIC NOPSAKA, MOTYT CYEHTH:

1) NpaBMAbEAA NAEPAMMAA C METHHIM MHCHOM GOXKOBMX rpamedl; OCHIO
ee CHMMETPHH CHYXUT €€ BHICOTA;

2) DpAMOYTONLHLLE NApaLTeEHHTIeN; OH HMEET TPH OCH CHMMETDHH:
Np#MBIE, COSNHEIIONME ERTPE €10 HPOTRBONOAOKANX rpaHnel;

3) npasmimRas npusMa ¢ YeTHHIM wuchHOM Gokoebix rpanelt. Ocsio ee
CHMMETDHH CIyZKHT KAaXIad IpaMad, COSARAAMAN DenTp /oboii maps
TNPOTHBOTIONOXRHEX rpanedl {60koBbIX rpamell ¥ ABYX OCHOBRRUH NpH3MEL).
Ecmm umcno Goxoselx rpasel npusms: parHo 2k, TO uyucno Taxux ocelt
caMmeTpur Oyner k4 1. Kpome 16ro, 0ChI0 CHMMETDHN JJIA TAKON HMPHIMBI
CYZKHUT KAYXCHAT NDAMAN, COSIMEIIOMAS COPETHHN ¢ POTHBOMOOMHRIX
Goxosrx pebep. Taxnx ocelt cEMMeTDHRE npHaMa HMeeT k.

TaxuM ofipaszoM, npasuabuaa 2k-rpanran opasma nMeeT 2k + 1 ocelt
CHMMETDHH.

102. 3apucHMOCT: MeXAY DAINAYHLEIMA BUIAMH CHMMeTPHH
B DpocTpaHCTBe. MeXxay pasIHyHEMH PAJAMH CHMMETPHH B IpO-
CIPaHCTBE — 0CeBOH, NAOCKOCTROR H DEeATPANbEOH — CYIECTBYET 3aBH-
CHMOCTS, BHDAKACMAA creayromel Teopemodl.

Teopema. Ecau duzypa F cummempuuna ¢ Puzypots F'
OMHOCUMEALHO NROCKOCTIY P 1 8 TNO JCE 6PEMR CUMMEMPUNHA
¢ gusypoti F' omuocumeavyo mouxt O, aexcawet 8 naocxo-
emu P, mo gueypn F/' 4 F cummempunis omuocumeasso ocy,
nporodsuieti wepes moury O u nepnendusyaspioii ® naocxo-
cemu P.
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dburypur FF (puc. 118). Eft coorner-
creyer Touka A’ durypu F' n Touxa

{
A" burypot F* {(camu durypst F, F'u Y
F" na geprexe ne maobpamensi). \ 5 /\|ﬁ? \
P )

Bossmem xakyio-unOyap Towky A F A\ \H
|

ITycrs B — T04Ka nepecedeHnn ot-

pesxa AA' ¢ naockoctsio P. Iiposenem : .
AJIQCKOCTD 4epes Touku 4, A’ 1 Q. D1a . | o
NAOCKOCTh GyAeT mepmeHmUKyAdpHa K F F
OAOCKOCTH P, Tak KaK IIPpOXoauT depes & I

npamylo AA', nepnemmmxyaspryio K
stoil wiockocTh. B mnockoctn AA'Q
npoeesieM npaMyo OH, mepresauxy-
ngpHyo K OB. Ota npamasa OH 6yaer nepneHagxynapHs 1 K ILIOCKOCTH
P. ITycrs nanee C — Touxa nepeceuenns npamux AA'u OH.

B peyronbmuxe AA’A” orpesox BO coepumser cepeiMHE CTOROH
AA" u AAY, cneppeatennuo, BOJA'A", wo BOLOH, swauur, A'A" L QH,
Hanee, Tex kak O — cepenuna cropourt AA” u COHAA' 10 A'C = A"C.
Orciona 3akaiogaem, 9ro Toukn A’ u A" cHMMETPHYHE OTHOCHTENLHO
ocu OH. To xe camoe Cpapesneo U Jis8 BCeX APYFHX TOYEK DUrypHL.
3saunT, Hama Teopema mokasama. VI3 3Tofi TeopeMil HENOCDEICTBRHHO
ClieiyeT, Y10 Ase bUryphl, CHMMETPHYHLE OTHOCHTEIBHO IIOCKOCTH, He
MOTYT OBITH COBMEIIEHH TAK, TTOOH COBMECTAMMCH AX COOTBETCTREHHLIC
wacTd. B camom pmene, durypa F' cosmemtaerca ¢ F” nyrem spamenna
poEpyr oca OH Ha 180°. Ho ¢purypr F¥' n F Ba Moryr GuThL COBMEMIEHE
KaK CHMMETPUIHLIE OTROCHTENBHO TOUKH, CAEAOBATENLHO, Purypsl F n
F’' vaxoke e MOTYT OBITE COPMEMENH.

108. OcH cuMMeTPRE BEICIONX NOPAAKOB. Purypa, uMewman
OCh CHMMETDHH, COBMEIAETCA caMa ¢ 00O NOC/e NMOBOPOTA BOKPYT OCH
cuMMeTpHd Ha yroa B 180° Ho posmox-

s HBI CJTy4ad, KOTAa purypa OpHXOZNT K COB-

. MEIIEHAI) € MCXOOMBIM MOJIOXKEHHEM Mocie
MOBOPOTa BOKPYr HexoTopofl OoCH HA yTOSH,
menpmmE 180° . Takum obpazom, eciu Teno
chenaeT noabit obopor BOKpYr sTolt och,
TO B HPOMECCE BPARIEHNHA OHO HECKONLKO PA3
COBMECTHTCA CO CBOHM NEPRONAYATILALIM [10-
JoxendeM. Taxad oCh BpAIICHNE HAILIBACTCS
OCHI0 CHMMETPHHE BHCIMEro mno-
PAAKS, OpAYEM YUCA0 MONONCEHAN Tena,
COBMAJAIOUIHX ¢ MEPBOHAYANBHEIM, HAIbIPA-
Puc. 138 . eTCR! NOpAnKOM OCH CHMMETpHM. 3Ta och

MOXKET H HE COBNAJATH C OChE) CHMMETDHA

ETODOTO TOPANKA. Thx,npmmmwpeymmnnpmmnemeﬂ
OCH CHMMETPHM BTOPOrO MNOPRAKA, HO €¢ BRICOTA CIYAKHT JAS Hee oChio




284 Do, 0. MHOT'OI'PAHHHKHY

CHMMETDHHE TDeThero Hopaaxa. B camom aesre, nocne mopopora aTod
THPAMEIH BOKPYT BEICOTH Ha yroX B 120° ona coBMemmaeTca cama ¢ coboif
(puc. 119). Ilpx spamenAn EUPAMUAL BOKPYT BLICOTH OHA MOMKET 33HH-
MATb TPH IOJIKEHHS, COBNAJRININE ¢ MCXOMHLIM, CIHTAA H MCXONHOE.
Jlerxo 3aMeTHTD, YTO BCAKAA OCh CHMMETDHH JETHOFO HOPAAKS €CTh B TO
Xe BpeMs 0Ch CHMMETPUM BTOPOrO NODAAKA.

TIprMepH ocell CuMMeTpHH BRICIIRX HOPAKOB:

1) IpasuacHas f-yroabBAS IMHPAMHAS UMEET OCh CHMMETDHM 7-TO
NOpAnKa. IToll OCBI0 CAYIKHT BHICOTE MHPAMBIEL.

2) IlpaBuabhas n-yronbuafd NHPAMUAA AMEET OCh CHMMETPHH N-10
NOPAAKA. ITOH OCHIO CHYKUT NPAMAS, COSTARBIONMAN NeHTPH OCHOBAHAH
OPH3MBL,

104, Cuammerpast Ky6a. Kax u ans BCSKoro mapalifreliemBrmesa,
TOYKA MepeceveHns JqUAroHamel Kyla ecTs HEHTD ere CHMMETDHH,

Ky mmeer aesarh MAOCKOCTEN CHMMETPHM: WIECTh JAATOHAILHBIX
naockocTe M TPH INOCKOCTH, NPOXOASIIME “€pe3 CePeNHHBI KAKMOM
YETBEPKH €I'0 Zapalfiesakx pebep.

Ky6 umeer mepare ocedi cumMmer-
PHH BTOROTD MOPAAKA: MIECTD MPAMBIX,
COSHUHSAIOLIAX CEPEIHHEI €10 TPOTHEO0-
NONOKHLIX pebep, ¥ TPHM BpAMbIE, CO-
CAMHAIOMME LWEHTPH HPOTHBOMONIONK-
HEX rpaueh (puc. 120). DTu mocnen-
Hie TpaIMBe SRIMIOTCH OCAMH CHM-
METPHH 4eTREpPTONG nopanea. Kpome
TOro, Ky HMEET YeTHIpe OCH CHMMET-
PER TPETBErO NOPAKKA, KOTOphle 4B-
nMOTCA ero JHaromansvE. B camom
Jenle, AHAroHanb kyba AG, ogenmn-

Pac. 120 HO, OAMHAKOBO HAKNOHeHa K pefpam
AB,AD n AFE, a atu pefipa onMHAKOBO
H3KJOHEeHH oaBO0 K apyromy. Ecmm coempewre Touxx B,D u E, 1o
OOJIyMMM DpPABHIRHYIO TpeyroabHY0 mapampny ADBE, pna Koropoi
JmaroHanb kyba AG cayxur Boicoro#t. Korpma npm BpameHsu# BOKpYT
BHCOTH 3TH mApaMEda OyaeT coBMemaThCa cama ¢ coboft, Bech ky6
Syaer copMemarbCa CO CBOEM HMCXOHBIM nNOJNOKesHeM. Jpyrmx oceft
CHMMETDHE, KaK HeTpyaHo yOeaprnca, xyD ne mmeer. IHocuorpam, cxone-
KAMH DasHYHLIME cnocobamm xy6 MoxeT 6MTH coBMeInen cam ¢ cobof,
Bpamenne BoKpyr o0bIKHOBEHHON OCH CUMMETPHH JAET OXHO MONKEHAE
Kxy6a, OTHHMEOE OT BCXONHOIO, HPE KOTOPOM Ky0 B LIRf0M COBMEMAETCH
cam ¢ cofof.

Bpamgenne poXpyT OCH TPETHEr0 NOPHAKA AACT JBA TAKHX MOJIOKERHH,
B BpAMINEHHE BOKPYT OCH YETREPTOr0 NOPHNKA — TPH TAKHX IOJOMKEHHA.
Tax kak Ky0 umeeT itecTsh oceft BTOPOro MOpsAxa (3TC ofsiKHOBEHHBIE
OCH CHMMETDHR), 9€THIDE OCH TPETherc HOPSAKA H TPH OCH YeTREPTOTO
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nopanka, To aMeorea 641+ 4-2 4 33 = 23 nonoxenna kyba, oTIHAIHEE
OT HCXOAHOIG, fIpH KOTOPHIX OH COBMEmaeTcH caM ¢ coboil.

Jlerro y6enuThca HENOCPEACTBEHED, ITO BCE 9TH NOJMOMKEHAA OTAHYHE]
OAHO QT JPYTOro, 3 TAKKe # OT HCXONHAre noxokeHus xyGa. Bmecre
€ ACXOAHBIM TOVIOKEHHEM OHH COCTABNAIRT 24 crocoba copmemenna xyba
€ caMuM coOoll.

YOPAXHERHS

1. Pebpo aanmoro xyta pagmo g¢. Halite peGpo apyroro ky6a, obwem xoro-
poro sasoe Homee obbema ganHOrG KyGa.

3amevanre. Ora zanays of yaBoeHHH KyGa, H3IBECTRAS C
BpeMeH, JIEFEO DEeNIaeTCH BHINHCACHWEM (MMEHEO: T = V28® = a¥2 = ax
x1,26992...), HO nOCTPOeHNeM {(C NOMOMBIO BUPKYNA W JIANCHKH) OH3 peineHa
OLITH HE MOZXKET, TaX KaK «hopMYna /IR HEN3ZBECTHOTO CONEPIKAT PARHKAJ
TpeThell CTemeHH H3 YHCKA, He ABNFIOMErocs KyGoM DanMOBAALHOTO YHCA.

2. BEMBCIATE DOBEPXHOCTS B OOLEM NpAMON HpHSMLI, ¥ KOTOpOH oCHO-
BRHHE — NPABWILHEN TPEyronLHEE, BIHCAHHEIE B XpyT paguyca r = 2M, a
BRICOTA PAEHA CTOPORE NPABHALHOTO MWECTHYTOMLHEAKA, OMACAHHOTG OKOJNO TOTO
e Kpyra.

3. OnpeaeanTh DOBEPXHOCT: M OHbeM TPABRILAGH BOCHMRYTONLHON NpHa-
MH, ¥ Koropoli Bxicora & = 6 M, a cTOpOHA OCHOBAHASZ ¢ = ScM.

4. Onpeaemats 6OKOBYIO HOBEPXHOCTS K OfbeM NPABWILRON MECTRYTONLHEOM
IMpaMBEAN, ¥ KoTopoill BsicoTa papEa 1M, a amodeMa cOCTABHAET ¢ BHICOTON
yroa B 30°.

5. Brrucnurs 06beM TPEYTOIBHON THPAMANEL, ¥ KOTOPO# Kaxkgoe Goxonoe
pedpo passo [, a cTOPOHM OCHOBAHHS C¥Th o, b u ¢.

6. Jas Tpexrpanmumil yroa SABC, y xoroporo Bce TpE DNOCKEX Yraa
npsmite. Ha ero pefipax otaoxesn gman: SA = a; 5B = bu §C = ¢. Yepes
rouxn A, B m C nporeaena mnockocTs. Onpegenurs ofbeM mapavemss SABC.

7. BricoTa IMpPaMHIH pabHA fi, 3 OCHOBAHRE — IPABAILHLIN MeCTHYTONBANK
co croponodi a. Ha kakoMm paccToSHHR 2 OT BepiMRE NUPAMAIE! CACAYeT Npo-
BECTH TLIOCKOCTD, NAPANSCALEYID OCHOBAHEID, wToOH ofbem ofpasosasinelica
ycedennoft nipaMazsl papHsnaca V7

8. OnpegenaTs ofbeM MPABAILEOTO TETPAAPS ¢ pebpoM a.

9. Onpeaennrs 06ben OKTa3Apa ¢ pelipom a.

10. Yceuennas mupammaa, obpem Kotopo#t V = 1465 cu®, nmeer ocnopa-
nnmnpammemecmym}mnmoocmpom:c=23cunb=17cu.
BHYHECAUTE BHICOTY DT0H MUDAMILAE.

11. Obnem V ycesemnoft mupamuan paser 10,53°, sricoma A = vV3m B
CTOPOHA 4 NPABAJBHON MECTHYTOALHAKR, CIYHAmMENY HIDKEHM OCHOBAHHEM,
pasHa 2M. BaumceanTt cTODOHY NpAasMILHOING HIECTHYTORBHHKA, CAY:KAIIEro
BEPXHEM OCHOBAHIEM.



286 In. 11I. MHOI'OCPAHHHKH

12. Ha xaxom paccToguun oT sepmasit S nupavunsl SABC uano nposectn
HAOCKOCTH, HAPAILIEALHYI0 OCHOBAHEIO, YTOOR oTROmMEeHRe 00LEMOB vacTeli, Ha
KOTODHIE PACCEXALTCH ITOI IOCKOCTRIO MUPAMAYA, PABHANOCE M7

13. ITupamBaa ¢ BHCOTON A DASAENECHA MLIOCKOCTAME, MAPAJLICTLHBIME OC-
HOBAHHIO, HA TPH MaCTH, NpAYeM O0LeME! 9TRX wacTell BAXONATCH B OTHOIEHEN
m:n : p. ONpeaeyETsL PAcCTOARNE ITHX IWIOCKOCTER N0 BEPIIMHE THPAMAXM.

14. Cyuma ofbeMoOB ABYX noaobHwXx MBROrOTPARAMKOE PaBHA V', a8 oTHOmMe-
HHE CXOACTBeHHBIX pefiep parRo m : n. Onpenenurts »x obBeMEL.

15. PasgenuTr yceveHBYI0 TRIpaMUAY MIOCKOCTHIO, MAPAANCHEHON OCHOBA-
uuaM B u b, Ha ape uacTa, wTobr 0fbeMb HAXOORMHCH B OTHOINEHHN M @ N,

16. Hatimnt nenTp, oci ¥ mIoCKACTH cHMMeTpan GATYPH, cocTonmel u2 niyoc-
KOCTE M Oepecekalomeil ee npaMoil, He NepneHaHKyNAPHOR X 3T0H IAOCKOCTH.

O T B e T: HEATP CHMMETDEN — TOYKA NEPECEEHAA NPAMOH C NAOCKOCTBHIO;
NNOCKOCTS CHMMETPHH “— IJI0CKOCTS, NEPOCHAVKYAAPHAA HalHOR, NPOXOASINAS
9epes JaHAYI0 NPAMYRD; OCBI0 CHMMETDUH CIYKHT NPEMAR, JNeXKAAd B ApHRof
IIOCKOCTH W NEPNCAARKYASPHAA K IABHOR NpaAMof.

17. HaliT nentp, 0CH B IIOCKOCTH CHMMeTpN $arypst, cocToRIIeN H3 ABYX
TICPeCERAINIINXCH NPAMEIX,

O TaeT: durypa HMeeT ABe NAOCKOCTH CHMMETPHN H TPH OCH CHMMETDRE

(yxasaTe Kakme),



Tnaea IV
KPVIJIHE TEJA

1. DMIMHAP K KOHYC

105. HosepxuocTn BpamieHud. [lopepxROCTLIO BpANENNS HASHI-
BAETCH HOBEPXHOCTH, KOTOpaA NOAYYAETCA OT BPAINEHHS Kawkoit-aubym,
muams (MN, pac. 121), nassisaesoft 06pasyiotmedt, BOKPYr HenopHKHOH
npamoit (AB), HaswBaeMoit 0CBIO, NPH FTOM HPEANOAATAETCH, 4TO ofpa-
sylomas {MN) uph cBOeM BPRUNEHUM HEH3MEHHO CBA3aHA ¢ ocblo (AR).

Bossmen Ba 06pasyontel kakyo-aH0yap rouxy P u onycram us Hee Ha
ock pepuermukyngp PO. OqesngHo, 9To Npu BPAINEHWH HE U3MEHSTIOTCR
HHE AJIHHA YTOTO NEPIeHANKYNIpa, Hi BeJmaaka yrna AQ P, au nomoxeHne
rouxu (. Mosromy xaxcnas Toaxa obpasyomefl ONKCHBACT OKPYAKROCTD,
IIOCKOCTH KOTCPOit NepHEHAMKY/1ApHA K 0CH AB 1 ueRTp KoTopol nexur
Ha MepeceacHHy 1ol MAoCKoeTH ¢ ockio. Orciona crexyer:

Haocxocms, nepnenduNysApHaA K OCU, REPECERARCY € NOSEPTHOCIRBIO
SPAWENUR, JAEM 6 CENEHUY OKPYHCHOCMY,

Begkag ceKymas nAaoCKOCTh, NPOX0ORSINAS 4€Pes OCh, HASHBALTCH Me-
PHAMOHANLHOMN IIOCKOCTRIO, 3 JMHNS e¢ NepPecedeHns ¢ MNOBEPXHOCTHIO
BpaleHnsd — MepBawaHoM. Bee Mepaauanbl PaBHEI Mexay cobofi, mo-
TOMY YTO OPH BPAIMEHHE KAKABI H3 HAX MPOXOANT epPes TO BONONEHHEE,
B KOTOpOM paHee Gbln Beakudt Apyrofi Mepmaman.

M
|: N
i il @“
: t'-!.“'\
:‘, C i B
pl' "f In 'a""""-
B 1 w‘) o—54

Puc, 122 Puc. 123 Prc. 124
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108. Dnaapapuyeckas NoBepxEOCTs. nmMuapuaeckoit nopepx-
HOCTHIO HA3IBIBAETCH NMOBEPXHOCTb, MPOMSBOMKMAA ABHAKEHHEM KIDAMON
(AB, puc. 122), nepememalonielics B NPOCTPAHCTBE NEPANIEABHO JaHHON
npamMoit B nepecexaomeli opr 3roM mammRywo Mo (MN). Ilpasas AB
HaskpaeTea obpasyomeit, a auaua M N — nanpasnmiomeii.

107. Munuaap. IIamrapoM HAILIBAETCH TEMO0, OrPAHAISHHOS LM~
JNHAPATECKON MOBEPXHOCTHIO M ABYMA NAPALICNLHLIME INOCKOCTAMY
{puc. 123).

YacTs maiARapuyeckoll HOBEPXHOCTH, 38KII0YERHAA MEKAY TIIOCKO-
CTRIMHM, HA3EBAETCH DOKOBOH MOBEPXHOCTHIO, & YACTH IVIOCKOCTEH, O1-
CeKaeMble 2TOMl 10BEPXHOCTHIO, — OCHOBAHHSMH WHIHEAPa. PaccToamue
MEXAY AMOCKOCTAME OCCHOBAHMI eCTh BHICOTA HUIARApa. [Trmmap nasei-
BACTCA APAMBIM WAl HAKNOHHBIM, CMOTPA 0 TOMY, DePOeAIAKYNAPHH
WIH HAKJOHHL! K OCHOBAHHAM €ro ofpasyiomue.

Upamoit mumungp (pac. 124) HasLIBaeTCR KPYTOBLIM, €CJIH €r0 0C-
HOBaHHA — Kpyrn. Takoll munwpaAp MOKHO DACCMATDABATL KaK TeJo,
DpoHCXoNANlee OT BpaileRAs mpaMoyroasanks OAA; Q) BOKpYT CTOPOHBI
OO xak ocH; npn 3ToM cTopoHa AA; onuchBaer GOKOBYIG ROBEpX-
HOCTB, a cTopoint OA v O1A) — xpyru ocHopanmit, Beakudt orpesox
BC, mapannemvueiit JA, onaceBaeT Takxe KpYT, IUIOCKOCTh KOTOPOrO
nepueRIuKyAapHa k ocn. Orcioma crenyer:

Cevente npamozo Kpyz06020 YUALHOPE NAOCKOCTINIO, NAPAALEALHOL
OCHOBGHUAM, €CNb KpY2.

B snemenTaprOf reoMeTpUM PACCMATPHBALTCA TONBLKO MPAMON KPyTo-
BpOH IHAMHAD; JJIA KPATKOCTH €10 Ha3HBaiOT HpocTo wammmapom. Huorna
NPHXOIUTCA PACCMATPABATD TAKHE NPHU3MEL, OCHOBAHUA KOTODBIX — MHO-
FOYrOAGEUKYH, BIUCAKHLIE B OCHOBAHUS HAXKHADA MK ONUCABHEIE OKOO
HHX, a8 BBICOTH DaBHL BRICOTC ORAHHADA, TAKHE HPHIMBI HAZBIBAIOTCT
BITHCAHHBIMH B OMAMHID HTH OMECAHHLIMH OKOJO HEro.

108. Kopnueckad ROBepPXHOCTh. Ko-
HHYECKON NOBEPXHOCTBY) HAILIBACTCH No-
BEPXHOCTh, IPOR3BOAMMANA ABUKEHHEM Ipd-
smolt (AB, pamc. 125), nepeMemaiomefica B
TIPOCTPAHCTBE TAK, WTO OHA IPH ITOM HOCTO-
ARHO NPOXOART TEPes HENQABHMKHYI0 TOYKY
(§) u wepecexaer aannyio smamo (MN).
Hpamas AB masupaerca obpasyromel, 1u-
gua MN — uanpasnsiomeif, a Toska § —
BepHMHON KoHnEYeckoll IOBEPXHOCTH.

109. Konyc. Konycom masoisaerca Te-
J10, OrpaHMYeHHOS 4YACThK) KOHHYECKol mo-
BEPXAOCTH, PAcHONKeHHOH N0 ONHY CTOPOHY

o OT BEpIINHAK], H IIGCKOCTHKY, MepeceKAmed
Pmc. 125 Bee ofipasylonpie o TY ke CTOPOHY OT Bep-
e (pac. 126). YacTs koam4eckoil MOBEPX-
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Puc. 128

HOCTH, OrP3HUYeHHAS YTOH N/IOCKOCTHIO, HAa3HEaeTCH Gokopoilt nmoBepx-
HOCTBIO, & YACTH MNOCKOCTH, OTCeKaeMad GokoBON OOBEPXHOCTBIO, —
ocHOBaHMeM konyca. Ilepoexmmkynsp, onymeHHE 03 BepIIHHE HA
{IIOCKOCTH OCHOBAHMA, HA3EIBReTCH BLICOTOMN Konyca. Konyc HasmBagTcs
NPAMBIM KPYTOBBIM, €C/IH €10 OCHOBAHAE ECTH KPYT, & BHICOTA, MPOXOAUT
4epe3 UenTp ocHoBanmud (prc. 127). Taxo#ft KOHYC MOJKHO PacCMATPHBATh
KAK T€J10, APONCXoAAIIEe OT BPANIEHAS NPAMOYIOALHOTG TPEYTONbHHUKA
S0A porpyr katera SO kak ocu. Ilpn 370M runoresmyza SA onuchisaer
GOKOBYIO IOBEPXHOCTS, a XaTeT 0 A — ocHoBamme KoHyca. Beaxuit orpesok
BO;, napannensunit OA, onnceBaeT NMpH BPRIIEHHH KPYT, IIOCKOCTH
KOTOpOro nepnesyukynapua k ocn. Orcions cneayer:

Ceverre NnpAMO20 Xpyzoo020 %ORYCE RAVCKOCILIO, NGPIALEALHOY oC-
HOBORUIG, ECML Kpye.

B snemerrapnoit reoMerpnH pacCMATPHBAETCS TOIBKO MPAMOIL KPyro-
Boil KORYC, KOTOpHi A1 KPATKOCTH HA3LIBAETCH OPOCTO KOH Y C O M.

Huonna npuxoawTcs pacCMATPHEATh TaKRe OHPAMHAR!, OCHOBAHHSA
KOTOPHIX CYTh MHOMOYTOJLHHMKM, BAHCAMHLIE B OCHOBAHHE KOHYCA HMJH
ONBCARHBIE OKOJIO HEF, & BEPIIRHA COBNANALT C BepmIHOH Konyca. Takne
NMAPaMMAL HAa3HIBAIOTCH BIIMCAHHEIMI B KOHYC AN OINCRHALIME OKOJI0
RETO.

110. VYeeuennprit koayc. Tak Ha3HBAETCA YaCTH MONHOTO KOHYCS,
3AKJIIOYEHHAA MEXNY OCHOBAHWEM ® CEKYMIEH INOCKOCTHIO, TMap alfl-
nencHoft ocHORAHM I,

Kpyrn, mo KoTophM DapaifiesbEHE IIOCKOCTH NEPeceKaloT KOHYC,
HA3LIBAITCS OCHOGGHUAMU YCCUEHHODO KOHYCA.

VYcevennntli konye {puc. 128) MOXHO paccMaTpHBATH KAaK TEIO, TPO-
HCXOASINee OT BpallcHHS ApAMOYroabHofi Tpamewmm (O44,0; Boxpyr
cToporn J0;, nepreHAUKYAAPHOE K OCHOBAHHAM TPAMEIHH,

TIoBepXHOCTH LUIMHADA ¥ KOHYCH

111. Onopeanenenun. DBokoshe NOBEPXHOCTH LURIMHAPA M KOHYCS
NPHHAAJIEIKAT K MOBEPXHOCTAM KPHBBIM, T.€. K TAKHM, HHKAKAS 9aCTh
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KOTOPHIX He MOXKeT COBMECTHTHCH ¢ mI0CKocTHo, IlooroMy Mel monxmny
0cof0 ONpesEaNTs, YTO HAAC PA3YMETh QM BeamunHol GOKOBON MOPEDX-
HOCTH IMUIAHAPA WM KOHYCA, KOIYIa CPABHEBAIOT 3TH HOBEPXHOCTH C
naocko#t expammedi maomany. Mut 6yneM MpHAEPKHBATHCE CHEAYIO-
WHEX oupeaenewH i
1} 3e seaununy OHoxoeod noeepzHOCMY
F E tusundpa RPUNBMAIOM npedes, K KOMOPoMYy
CmpeMumca GOKOGAR NOGEPTHOCIL GRUCRN-

A : b 1o 6 sMom yusundp NPAGUALNOT NPUIML,
rat @ K0200 NUCAG CIROPON RPGEUADHOZO MNOZ20-
! LA YEOADHUKG, GRUCAKKHOZC 6 OCHOSGHUE, KepZpa-
! ' nuvento ydeausaemck (M, CIEAOBATENHHO,
: ' mromans xakaoli Goxosoli rpanu HEOTPAHH-

! ' qenno ybripaer).
1 | 2) 3o eeauxtuy 60%0600 noGePTHOCMU
o o xonyca (NOMHOrO HIM YCEUEHHOrO) RpuU-
A '\ )D' MACTRCR npeden, K. KOTROPOMY CTPEMUMER
e boxosas nocepTHOCL enucannoll 6 smom
B'P“ fzs Konyc npacuavnoll nupemuds (nomnol Wi

yoeueHnoR), x0zda “UCAO CMOPOR NPAGLAL-
ROZ0 MHOROYZOALHUXE, GTLUCANNOZO € OCHOEA-
Hue, Neozpanuvenno ydeausaemca (M, CIENOBATENBLHO, MIOMEAE KAXKI0MH
GokoBoit rpanm Heorpanuuenuo yGnmaer).

112. Teopena DBoxoeas noGepruocmv URAURIPE PAEHG
NPOUIEEIENUID JAUND OKPYPIICHOCINY OCHOCANUR HA GBLOMY).

* BmameM B ppmreap (puc. 129) kakyo-subyss OpABHILHYIO IDpE3MY.
OGosuaqum Gykeamu p m H yHCAa, BHPIKANINEE NIHHLL OEPUMETDA
OCHOBAHHMA M BRICOTH 3TO# npusmiul. Torna GokoBad DOBEPXHOCTH €€ Bhi-
pasmTcs npomspeaeareM p - H. [IpeamonoxuM Teneps, 4TO 9HCIO CTOPOH
BIACABHOTO B GCHOBAHHE MHOTGYTOJIBHHKA HEOTPDAHMYEHHO BOIPACTAET.

‘Torga nepuMeTp p GyaeT CTPEMATHCA K UPEAENy, OPHEMMACMOMY 33
ey O OKDY)KHOCTM OCHOBAHMR, & BhicoTa H oOcraHercs Ge3 mame-
HEHUA; CJIGHOBATENbNO, DOKOBAS HOBEPXHOCTH HOPH3MEL, PABHAN BCETIA
nponanegenmp-H,Gy;xeTc'rpeumcﬂxupe,nmyCH. Sror npenen u
OPHEHMAETCH 38 BefAHHMHY Gokosoft nopepxmocTa mumaApa. Ofo3naqaup
GOKOBYI0 MOBEPXHOCTh UMANEAPAS GyKBOl S, MOXKeM HAINCATH:

S=C-H.

113. Chneacreua 1) Ecim R obosHavaer paguyc OCHOBaHMA
mumanpa, 10 C = 2x2R, nosromy G0KOBAR TOREPXHEOCTh MEIARAPA BRDA-
anrca dopmynoli:

§=2rR-H.

2) Yrobrt HONYIHTE N O J K Y 10 NOBEPXHOCTh IUIHHAPS, AOCTATOYHO
APAROKAETE K GOKOBOH NOBEPXHOCTH CyMMy DAOIHANEH ABYX OcHOBammil,
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HOITOMY, 0603HA4AA TOMHYIC NOBEPXHOCTL wepes T', Oyitem HMeTs:
T = 2xRH + nr? + xR? = 2z R(H + R)

114. Teopema Boxoosa noseprrocms ROKYCA PAEHE NPO-
u3geden1I0 JAUNHM OKPYNCHOCTRU OCHOBAHUR KA TIOAOEUNY 00pa-

Bmmuem B wouyc (pmc. 130) xaxyrwo-
nuOyAL TPaBHALHYIO NMUpaMBAY K ob03HaMM
OyxBamu p B | uncna, BHIpaXalomue AAH-
HEl NEDHMETPA OCHOBAHEA N anodeMu 3Tof
tmpamuas. Torpa GokoBad noBepxHOCTHL ee
BHIPA3NTCH NMPOH3BEACHNEM 3P i.

HNpeamoacixnm Teneps, YTO IHCHO CTOPOH
BHACAHHOrO B OCHOBAHHE MHOTOYIOILHFKA
HeOT'PAHNI¢HHO BO3pacTaeT. Torna nepamerp
P Oyzer crpemuThCs K mpejelry, NpABMMAE-
MoMy 3a AnuBy C OKpYyKHOCTH OCHOBAHHS,
a anodema ! Gymer umers mpenenoM obpasy-
jomylio konyca (Tax kax m3 ASAK caenyer,
aro SA-SK < AK, smauwr, ecrm obpasyio-
my1o koryca oboznaaam Gyxpofi I, 70 60KOBam HOBEPXHOCTEL BIHCAHHON

1 1
MEPaME/AR, NOCTOAHHO PAbHAA Ep-l, Gyner crpeMuTHLCA K npeaeny EC'L'

S7or mpeaen B npMHUMAaETCH 33 BeTHYEHY 50K0BOH MOBEPXHOCTH KOHYCA.
O6oznaums GokoBy0 HOBEPXHOCTS KoHyca OykBoil §, MaxKeM BANUCATD:

1 1
S—-EC-L—CEL.

115. Cneacrreua. 1) Tak xax C = 27 R, To 60KOBAR NOBEPXHOCTD
KOHYCa BLIpa3uTca Gopaynoi:

S=%-2wR-L=wRL.

2) Monnyio nopepxaOCTD KOHYCA NOAYIMM, €C/E GOKOBYIO IOBEPXHOCTD
C/IKEM ¢ IVIOMAABI0 OCHOBAHWS; HOITOMY, 000GHAYAS MONEYIO MOBEpX-

HocTh yepes T
T=wRL+7R*=xR(L+R).

118. Teopema Boxoaaa nosepriocis YceNeHnozo Xonyea
PAONa NPOUIGEIEHUI0 NOAYCYMME dAUN OXPYICHOCTRED oCNo8a-
nuii ua obpasyrorure.

Bnnuiem B yceuennpitt xonyc (puc. 131) xaxyro-meSyns npassnbnyio
YCeueHny10 nHpaMAay B obosHawiM Gyksamm p, Py u | ancna, BHpakaio-
IWMe B OANHAKOBBLIX AHHEHHBIX SAFHHLAX AAHHLI HEPHMETPOB HIOKHEro
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M BEpXMers ocHoBammit ® anodempl 3Tolt mpaMuEar. Torma Goxopas

NOBEPXHOCTD BIBICAHHOR OMPBMHAN PaBsH3 %-(p +m).

IIpn BeorpaEYeHAOM BO3PACTAHMH THC-
Jia GOKOBLIX rpaHeli BuMCAHRON IHpAMBIBI
NEpAMETPE. P H Py CTDEMSTCA K NpPejenaM,
npuAuMaensM 33 pauespt O 1 C) OKpyxHO-
creil ocEopanm#, a anodema ! umeer mpe-
Aenom cOpasyomyo L yceueHHOro Komyca.
Crnenoparensno, Beamauna GoKopol nopepx-
HOCTH BIMCABHOR HMPAMBAEL CTPEMETCA OPH

STOM K IPEASAY, PABHOMY %(C‘+ C1)L. Sror

NpeAes B IPHBIMAETCE 35 Benunany Soxosoii
MOBEPXHOCTH YCeIeHHOTO Komyca. OGo3naaun
GOKOBYI0 HOBEPXHOCTH YCEUEHHOIO KOHYCA

Prc. 181

Gyxpolt S, GyneM maeTs:
S= %(o +Cy)L.

117. Caexgcreus. 1) Ecm R u R) 038a4a10T pagaycH OKPYKEO-
CTeli HIDKHEr0 H BepXHerc oCHOBAHMY, TO DOXOBAS MOBEPXHOCTH yCeueH-
ROr'G KOHYyca Oyzer:

§= g(rR+ 2 R)L = x(R+ Ry)L.

2) Ecam B Tpanemme 00 Ay A (pre. 131), or Bpamenns KoTopoit Homy-
H2eTCA yCEHERHBIH KOHYC, NpoBeieM cpemoo suamio BC, To nony-mm:

BC=2(0A+0141) = %(R+ R),

OTKYAS ‘
R+ R, =2BC.

CnegosaTeanao,
S =2rBC. L,

T. 8. H0K0GAR NOGEPIHOCING YCENEHHOZO KONYCH PAcHE Tpouscedenury dau-
Ol OKPYIICHOCTIY CPEGHEZO CEYEHUR HE GOPASYIOUYO.
3) Ilo/mas novepxuocTs T’ yceueHHOro KOHYCA BHIPDASHTCH TAK:

T=n(R*+RI 4+ RL+ Ry L).

118. Paspeprka UMAKHEApPA U KOHYCA. Bnn:m.m B xmanuAp (puc. 132)
KaKy0-HHOy AL NpABHABHYIO ODHIMY 4 3aTeM BooGpa3m, ¥To HoKoBAd e
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L HOBEPXHOCTE pPa3pe3ana slIons Ho-

X £ xoworo pebpa. Odesnano, ¥To, Bpa-

mads ee PaUK BOKPYT pelep, Mt

MOJKEM DA3BEPHYTH 9TY NO-

BEPXHOCTE B IVIOCKYI urypy Gea

paspuBa u Ge3 cknaaox. Torma

N M €  ponyusrcs TO, uTO HA3MBaETCH

Puc. 132 paizpeprroli Goxosofi nopepxmo-

crh npmsmu. Oua npeacraBns-

eT coboit npaMoyromenk K LMN,

COCTABNEHHEIN M3 CTONBKHX OTAEABHBIX NPAMOYTONBENKOB, CKOJIBKO

B npusMe Goxoemx rpasefi. Ocnopaime ero MN paeno nepmmerpy
OCHOBaHHAS UPHAME!, 8 BEICoTa KN ecTh BHICOTA HPUAMHEL.

Boobpasum Teneps, 9T0 Gncao G0xoBnx rpaiefi BOMCAHHON IIpA3ME!
HEOTPAHHYEHNO YBANBACTCS; TOTAA e Pa3pepTKA SYmeT BCe YIIANATECH,
mpHOAKAACH K npeensHoMy npamoyromsirky K PQN, y xoroporo as-
H& OCHOBAHNA PABHA AJIMHE OKPYXKHOCTH OCHOBAHMS RWIMHADA, A BLICOTA
€CTh BHCOT3 UHIHHAPA. DTOT NPAMOYTONMLHEK HAZMBACTCH PassepTKolf
Gokopoft NOBEPXHOCTH WUIHAADA.

Ilonp6ro atoMy BOOG-
Da3HM, ¥TO B KOHYC BOH-
cams Xakag-HuOyns npa-
BHILHEAT DHpaMAZA (pac.
133). Mu moxem pas-
pe3aTh ee GokoBys mo-
BEPXHOCTE HO OAHOMY H3
pebep w 3areM, mosep-
THIBAS I'DAHA BOKPYT pe-
Gep, DOXY4HTH €€ ILIOC-
KYI0O Ra3BEPTKY B BHIE
MHOTOYTONILHOTO CEKTOPa
SKL, coCTABACHHOI0 H3 CTONILKHX DabHODEADEHHLIX TPEYTOJLHHKOB,
CKOJBEKO B mHpamupne Gokopeix rpameit. Orpeaxu SK, Sa, Sh,... papuut
GokoBoMy pebpy mupasmuas {may o6pazyoweft KoHyCa), a ANuHa OMaRol
Kab...L pasna nepuMerpy ocHoparns nzpamuanl, [Ipu HeorpanMaennom
YABOSHHH 4ncia OOKOBHIX rpaneil Buscanuoll NMUPAMHON PAIBEPTRS &€
YBeIHIABaeTCH, IPAOMDKAACE K OpeAensHOMY cexropy SKM, y xoro-
poro gymua nyrk KM paena naume OKpYXHOCTH OCHOBAHASA, & PAIMYC
SK paben oOpasyromeli KOHyCa. J70T CEKTOD BASHLIBACTCH PA3BEPTKOMN
BOXORON NOBEPXHOCTH KOHYCA.

Honobno aToMy MOXKHG RONYYRTDL PA3BEpPTKY G0KoBOf NOBEPXHOCTH
yceuensoro xonyca (puc. 133) B prae uacTu xkpyroporo xonsna KMNP.
Jlerxo BEAETH, ¥TO GOKOBA% HOBEPXHOCTH NEAHHAPA HJH KOEYCA PaBEA
ILIOIAIH COOTEETCTBYIOMEH pazpepTRu.

Pnrc, 133
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O0nem QRINBAPa H KOHYCA

119. Oupenescnua. $a seaununy o6sema Yuaundpa npusumaemcs
npedea, X KOTMOPOMY Cmpemumes ofaem NPasuisHoil RpusMu, SRUCEHKON
8 yuaundp, xozdc uticao Goxoewz zpareii smMod NPUIMB HEOLPAHUNEHNRO
ydeaueaemca.

2) 3a seaununy ofsema wowyca (DOJHOTO HAM YCEUCHHOINO) NPUHU-
MACMCR NPEden, K KOMOPOMY Cmpesmumca ofsem NPasUALKOT RUPRMUIK
(nomuoit uam ycedennoii), xozda wucao boxoens zpaneti nupasmudn Heo2pa-
HUNEHNO YO6aUueaemes.

120. Teopemmu. 1} Obsem yusundpa pasen npouseederuro
naocwiadu OCHOGGHUSR HE GWCOMY.

2) Obsem xonyce paser BPou3BeIeRUIO NACULBIU OCHOGGHUR
HA MPEML GHCOMN.

Bonmem B DARAAp Kakyio-HMOYAL NPABHABHYIO DPH3MY, & B KO-

— KaKy10-HHOYAb NPABHALHYI0 MRPaMHIY; TONAA, 0003HAMHE (ACIAIH
OCHOBANMA NPH3MbI HAH DHpaMuget Oykpoft B), ssicory ux Gykpoti H
u obbed — Vi, momyamm:

1
ana npesusl V) = B H;, ans IHMPaMHIL V= EBlff.

Boobpasum Tenmeps, wTo 4Hciio GOKOBEIX rpakeli TPU3MBI B MUpaMBAB
HeorpaHndeHHo yasaupaerca. Torna By 6yaer uMerh DpefiefioM ILACITAIE
B ocropanns IMARAIPA HAH XOHYCA, 3 BHCOTA H ocTaercs Ge3 naMeneMRs;
asaqur, nponasenerns By H u Y38, H Gyayr crpemursca k npesenam
B\H u /3B, H, u norouy o6vem V npmanapa nm xomyca Gysmer:

ana memeapa V = BH; mmxonycaV=%BH,

121. CrnemcTBHe. Eampa,mycocaommmumnapamxon’fca
oBoanauum wepes R, 10 B = mR?, nosromy obvem ngmunapa V = 7R
ofem xomyca V = YanR?H.

122, Teopema 0Obsem ycewentiozo uouym poGes cymaue
ofBeMO8 MPET KORYCOS, UMEIOUWLT OOURGKO-
GYI0 GUCOMLY C YCENEHHIM KONYCOM, G OCHO-
BARURMU: OJUR — HUDICHEE OCHOGBHYE IMO20
Ronyeca, dpyzoti — seprnee, mpemuti — xpya,
naouadt Komopo2o ecmv cpednee 2eomem~
PUNECKOE MENCTY NAOWOIAMY GepTHE20 U
HUNCHEZ0 OCHOGGHULL.

Teopemy 3Ty AOKANKEM COBEDOICHHO TaK XKe,
KaK paHblie ME AOKA3RNH TEOPEMY AIA o0heMs
yceuenno# mupamuas (§ 92). Prc. 134

Ha pepxHeM OCHOBAHME YCE4EHHOrO KOHyca
(puc. 134) momecTuM Takoft Mammifi xonyc (¢ Bhi-
coroft k), Koropuill AonoaNAeT AaWHBNA ycedemmhill KOHYC JO NOJHOTO.
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Toraa obvem V' yceqeHHOTO KOHYCa MOXKHO PACCMATPUBATDH KAK PA3HOCTD
o0beMOB IOAHOTO KOBYCA B AcmofaHuTenbHoro. HosTomy
1

1 1 5
V—31rR2(H+h) 3" R=3

x [R*H + (R? — +*)h] .

Hz moaobus TPeyroNbHIUKOB HAXONAM:

R_H+h
r- h’
OTKYHS MONYIAeM:
Rh=rH+rh; (R-r)h=rH; h=;‘i.

IosTory

V= an [RH 4+ (R+7)] = SxH(E + Br 417) =

1 1
= gngH + %erH + Em'zH.
Tak xak 7R? BEpa:xaer nMOmANS HIDKHErO OCHOBAHHA, XT2 — IAIO-
maae BEpXHero OCHoBaHus H wRr = vaR?.7nr? ectrn cpemmee reo-
METPHYMECKOe MEXKAY NAOMANAME BEDXHEr0 B HFDKHErQ OoCHOBaHmM, TO
HoydeHnas samMy GopMyaa BNoMe NOATBEPIKIACT TEOPEMY.

TlogobaEie NUIMHAPH M KOEYCHI

123. Onpegesenre. Jpa mumHEIpa MM KOEYCA HAIWBAKTCH N0
HOOHEIME, eCAM OHE NPOMSOMITH 0T BPAERAS NOACOHIX IPAMOyTOmLEE-
KOB HJAR NPAMOYFOJALHKIX TPEYTOALHEKOD BOKPYY CXOACTBEHHBX CTODOH.

5 A

Puec. 186 Pue. 136

Hycrs {puc. 135 n 136) k 1 A, 6yayT BHCOTH ABYX NOAOGHLIX MENHR-
APOB HJIR KOHYCOB, T H T — Paguycsl HX ocHoBanul, { u {; — ofpasysornne;
TOLHA COTYIACHO ONPEaCHACHHEIO
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OTKyAa (N6 CBONCTRY PABHbBIX OTHOIICHMN) HAXOMMM:

r4 h r r+i r
— — K = —
ri+h n+lh

3aMeTHB 9TH OPOMOPIHEY, JOKAKEM CJSAYIOUIYIO TeopeMy:

124. Teopema Boroavie u nosnse ROGEPTHOCINU NOGOGHMT
UUAURIPOS UAU KOHYCO8 OMUOCAMCS, XaKX xKeadpamst paduycos
tAu svicom; o0semu — xax xybne paduycos uau owmcom.

[Iycre S, T u V 6yayT cooTBeTcTBeRHO GOKOBAA MOBEPXHOCTD, GIHAS
noBepxHOCTh A 06beM 0AHOrO DMIAMHAPS BaK KoHyca; S, Ty u V] —
¥e BeMHIEHH AR APYTOro DEIHHADA HIA KOHYCA, NOROOBOTO DepBOMY.
Torga GymeM HMeTh I LHIAABAPOB:

S —— T —— e 4 e e et

S 2nmhy rihy rp Ry i AP

T _ 2ar(r+h) v r+h _r_z__h:_
T1—2m'1(r1+h1)_r f‘1+h1_f?_hf’

BN KOHYCOB
§_amr _r 1 _r B
S:[ _11'1"1!1 rn b LE] I%'
T_ mtl) s v+l _s_P
T wn(ra+h) nt+h 0 B
1

— e r— T — —

2. IOAP
CedeHnre MIAPA NAOCKOCTRIO

125. Onpepenersre. Texo, npoucxogamee OT BpAWEHAS NOAYKPYTa
BOKPYT AAAMETPA, HASHBALTCA IHAPOM, 4 NOBEPXHOCTD, 0bpasyeMas npu
ITOM NONYORPYRHOCTEIO, HAZEIBACTCH MIapoBoll uwm cepuyeckoii ro-
BepXHOCTBIO. MoKHO Taksxke CKa3ATh, YTO 3Ta HOREPXHOCTD €CTH MeOMET-
PHYECKOE MeC’r0 TOYEK, OIMHAKORO YAANEHHBIX OT OOHON U Tof ke TOUKM
(Ha3etBaeMolt menTPOM MIAPA).

Orpesox, coemprsOmM neHTp ¢ Kaxol-rbyap ToTKoll ROBEpPXHOCTH,
HA3HBAETCH PAAMYCOM, & OTPE30K, COSAMHAIONMNYA Ape TOUKM IIOBEpX-
HOCTH H TpoXoiAmuli 9epe3 mMeATD, HAIHEBACTCH AMAMETPOM mapa. Bee
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PaIHYCH! OXHOrO IIAPA PABHLI Mexay cobolt; BcaKuil MAAMETD PABEH ABYM
pazuycay.

Jlpa mapa oAHEAKOBOrO PARMYCS PABHEL, NOTOMY YTO TPH BIAONKEHHR
OHH COBMEIIAIOTCH,

128. Teopema. Bearoe cevertie tiaps NAOCKOCNIGIO ecmb
Epye.

1} Dpenmonoxum crawana, wro (puc. 137) cexymasn mnockocrs AB
npoxoanT 9gepes nentp O mapa. Bee Touxy mmimn pepecewenns npuHan-
JIeXKAT MApoBoil TOBEPXHOCTH H IOYTOMY OAMHAKOBO YARACHH OT TOUKA
O, nexameit B cexymeit TUIOCKOCTH; CIEHOBATEALHO, CEUCHNAE 6CTh KPYT C
IEHTPOM B TouKe O, i

2) IMonocxum Terepsy, ITO CeKyinas ILIOC-
xocry CD we npoxormr uepes umenrp. Omy-
CTHM H3 Hee W3 NeHTpa nepruenankynap OK
H BO3bBMEM Ha JIHHRH MEPECevdeHHs] KaKyio-
unByap Toxy M. Coepunns ee ¢ O u K, no-
JYIRM OPAMOYTOMBEE TpeyTomsunk MOK,
H3 KOTOPOr0 HAXOAHM:

MK = /JOM? Z OK>2. Q)

Puc. 137 Tak kax anuas orpesxos OM r OK me
H3MEAAIOTCA NPH H3MEHEHMH NoJMKeHwit Touxm M Ha aunmm nepece-
Yennq, T0 paccrosmre MK ecrs semumEs NMOCTOAHHAS IJIS HAXHOIO
cedeHHd; IHAYNT, JUHAS NePecedeHAs eCTh OKPYXKROCTE, LEATpP KoTopok
ecTh Touka, K.

127. Cunegcrene. Iycre R u r GyAyT anuEez pajumyca mapa
H pagMyca Kpyra cedeHud, a d - pPACCTOSHHE CeKylmell IUIOCKOCTH OT
HeHTPa, Toraa pasenctso (1) mpmuer sng: r = VRZ - r2.

Hz oroit dbopuymt ermogum:

1) Haubosvtuuti paduyc cevenus noayvaemes npu d = 0, m. e. xoada
CEXYULAR NIOCKOCTND NPOTOJUM “EPE3 yenwmp wiepa. B 3ToM cayuae r = R,
Kpyr, nonyuaemutit B 3ToM cayaae, HaZsEaeTCH GONBIONM KPYroM.

2) Heumernowiud paduye ceuenus no-
ayvaemes npu d = R. B arom cayvae
r = 0, T e. kxpyr ceveHus obpamaerca B
TOUKY.

3) Cevenus, pasmoomcmosusue om
UEKMPE WAPE, PAGHH.

4) Hz dsyxr cewenud, neodunaxoco
YOGACHNLT OM UERMpPs tuaps, Mo, Ko-
mopoe bausice K yewmnpy, umeem 6oab-
wets mauyc. Puec., 138

128. Teopema. Beaxas naocxocmey (P, puc. 138), npoxo-

JRMWAR “EePEd UEHMP WAPE, OLAUM €20 N0BEPTHOCML Ha dae
CUMMEMPULHBIE U PASKHNIE YRCITNRU.

13-—1568
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BossMeM BA OBEPXHOCTH MIapa Kaxyi-HEbGyan Touxy A; oycrs AB
&CTh NePIeHAMKYASp, onyimeHnbl B3 Toukn A na naockects P. Ilponon-
wum AB no nepecevesms ¢ nopepxnoctsic mapa B Touxe C. IIposens
BQ, Mu nosyaaM Jpa paBHBIX OPAMOYTONBHEX Tpeyronsamka AQEB u
BOC (ofmuit xarer BO, a THNOTEHY3M PaBHE, KAK Pagychl mapa);
cnenosaTensuo, AB = BC, Takum obpasoM, seaxoli Toke A nosepxuocTn
mapa cOOTBeTCTBYer Apyrad Touka O 1ol MOBEPXHOCTH, CHMMETPEIHAS
OTHOCETEAbHO nnockocTE P ¢ Touxoli A. 3maumt, ninockocre P meamt
IOBEPXHOCTD IAPa HA ABS CHMMETPHYHBIE YACTH.

O7Te wacTH He TO/LKO CHMMETPHYHE, HO H DABHEI, TAK KAK, Da3pesap
Iap N0 IWIOCKOCTH P, MBI MOXKeM BACGXKETL QIHY H3 ABYX “acreil B ApyTyio
H COBMECTHTD ITH YACTH.

129. Teopewma. Yepes dee mousu waposoll noeepInocmy,
HE ACHCAUUUE HA KOHUGT 00HOZO JUGMEMPE, MONCHO NPOSECTRL
ORPYICHOCTIL GOABUIO20 KPY2a U MOALKO 0OHY.

IlycTs Ha maposoft nosepxmocrH (prc. 139),
uMerometi nenTp O, B3NTH Kakne-nubym. ape
ToukHd, Hanpumep C' u N, me nexamume Ha

onuolt mpamMolt ¢ Toukoit O. Torna Yepes ToIKA

B C, O w N uoxno mpoBecTH IIOCKOCTb, JTa

‘4‘ - HAOCKOCTE, NpoXoAR depes nesTp O, BacT B ne-
D 4

PeceHeHBH ¢ IMAPosoi NOBEPXHOCTLIO OKPYH-
HOCTE GOMBIMOTS KpyTa.

Jpyroft okpyxsocTE G0ABIOTO Kpyra ue-
Puc. 139 pes e xe ape rouxn C' u N nposecTn nenpas.
. JleficTBHTeNIbAO, BCAKAT OKPYKHOCTH HOTBIIO-
O Kpyra JOJDKHA, [0 OUpeHeeHHI0, JIEXKATE B IUTOCKOCTH, Npaxondutelt
Yepe3 NEHTP LIApa; CAeA0BATENbHO, ecli 6bt wepes C 8 N Moxmo 6pino
HPOBECTH £IXe APYTYIO OKPYIKHOCTH GONBIIOTO KPYTa, TOraa BRIXOMIIO G5,
Yo uepes Tpu Toukk C, N n O, ne nexxamne wa oRHO NpAMOR, MOXKHO

TIPOBECTH /B¢ PASIAYHLE [IJIOCKOCTH, FT0 HEBOSMOXHO,

130. Teopema. Oxpyscuocmu deyx 60ABUUT KPY206 NPY
nepecevenuy deasmes nonoaga. Hewrp O (puc. 139), maxoance Ha
MAOCKOCTAX OGOHX GO/NBIINY KPYTOB, ACXKKT HA NPAMOH, N0 KoTOpOH 9TH
KDYI'H NePeCeKaloTCs; 3HAYUT, 9T MPSMAT eCTh AUAMETD TOrC W APYroro
KpyTa, 3 JEaMeTD Ae/IHT OXPYIKHOCTE IONONAM,

IInoC¢KocTh, KACARTENLHAS K APy

131. Onopenenenne. ILHOCKOCTH, BMewInan ¢ WAPOBOK MOBEPX-
HOCTHIO TOJILKC OABY OGIIy0 TOYKY, HaSHBaerca KAaCcATeNLHON mnoc-
KOCTEIO. BO3MOKHOCTE CYNIECTBOBAHRS TAKOH NAOCKOCTH KOKASLIBAETCS
caexyiomeii TeopeMoil.

132, Teopeuma Haocrocms (P, puc. 140), nepnenduxysspras
x paduycy (A0) 6 xonue €20, ACIHCAULEM NA NOGEPTHOCTRY WAPA,
ECMIL KACAMEABHAR NAOCKOCTIY.
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Touky B u nposeaem npamyio OB. Tak xak
OB — maxnonnas, a OA — nepnenguxyasp K
mnockoctd P, o OB > QA. [osromy Touxa,
B nexmr pHe mapopofi nopepxuocTE; CACAO-
BAaTeNBLHD, ¥ WIOCKOCTH P ecTh TOMBKO OOHA
obplas Touka A ¢ mapoBoli MOBEPXHOCTHIO;
3HAYHT, 9TA IWIOCKOCTh KACATE/IBHAN.

133. C6parras Teopema Kaco-
meavnaR naockocms (P, puc. 140) nepneuﬂunyupua % paduycy
(OA), nposedennosmy @ mouxy xacanus.

Tak kak, mo orpeAcIeHE), TOUKA A €CTh eAUHCTECHHAS O0IMAT TOUKA
¥ WIOCKOCTH C MIAPOBOY MOBEPXHOCTRIO, TO BCHEAN JPYras TOWUKA ILIOC-
KOCTH JIeXKHT BHE IMapapoll MOBEPXHOCTH H, CHEAOBATENILHO, OTCTOHT OT
menTpa Ha Gonsinee paccTodmme, weM A; vaxkmm ofipasom, orpesok OA
ecTh KpaTualimee paccTosEMe Toukm O or mmockeers, T.e. OA ectn
nepnenauxyasp x P,

Ilpamas, aMeroman oy ofmyI> TOUKY ¢ WAPOBOJi NOBEPXHOCTLIO,
HAILIBAETCH KAcaTeNspoll X mapy. Jlerko BmmeTs, 9rd cymecreyer Gec-
URC/EHNHOE MHOXECTBO, DPAMBLIX, KaCAONMXCA mapd B Aaumoll TOMKe.
Heticreurensno, scaxas npmaaa (AC, puc. 140), nextamas B mI0CKOCTH,
KacaveanHoll K mapy, B AarHoit Touke (A) H MPoXOEAMIAA uepE3 TOUKY
xacanus (A), ecTh KacaTenkHan K mMAapy B 3TOH TOUKe.

BosbumenM Ha anockocTr P oponssoibHyo /
.P

Pac. 140

IlorepxXHOCTE IAPA ¥ ero uacTell

134. Onpegenenns. 1)} Yacre maporoii nopepxroctn (puc. 141),
OTcexaeMan 0T Hee Kaxoi-nmbyap mnockocTnio (AA,), nassiBaeTcs cer-
MeHTHoOl HOBEPXHOCTHIO.

OxpyxHocTs AA; HasWBACTC OCHOBA-
HMeM, a orpeaox KM panuyca, nepmenap-
KYNSPHOTO K IIOCEOCTH CE9EeHns, — BRICOTOMN
CerMenTHOd NORePXHOCTH.

2) Yacts maposoit MOBEPXHOCTH, 33XII0-
9YeHHAS MEXIY JBYMSA HAPAJJICHBHAME CeKy-
nyaMn mockocraMr (AA; n BB;), naseina-
€rCa IAPOBRM HOHCOM HIH 30HOMH,

Oxpysnocr cesemus AAy 1 BB na-
SHBAIOTCA OCHOBAHHMAMM, 34 DPACCTOANME
KL uexny napannerbHEME WIOCKOCTSMH —
BeicoToll mozaca.

Hiapooit moAC ¥ CEFMEHTHYIO OOBEDX-
HOCTE MOXHO PACCMaTPHBATb KAK NOBEPXHOCTH BPAINEHHA, B TO BpeMS
KaK NomyokpyxHocTs MABN, ppamasce Bokpyr guamerpa MN, onn-
CRIB2ET MIAPOBYIO IOBEPXHOCTD, 4acTh e¢ AB oMHCHBAET mOfC, 3 YaCTH
MA — cermeRTHYIO TOBEPXHOCTD. )
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Jna HaxoKAeHES BeJIAYHHLL WAPOBOH NOBEPXHOCTH H €€ IACTel Mu
AOKAXKEM CHeAYVIOIYIO JIeMMYy:

135. Jlemma. Boroeas nosepxhocmy xadcdozo u3 mpex
MEA: ROHYCR, YCEUEHHOEO KONYCE U uyuaundpa — paeNa npo-
UIBEIEHUID GHCOMB TREAG HE GAUNY OKRPYICHOCY, Y KOMOPOG
paduyc ecmv nEPREndURYARP, socemasaennnti x obpasyouteti
U3 ee cepedurnt 00 NEPECEUENUR C OCHID.

1) HOyecrs xouyc obpasyerca (pmc. 142) Bpamemmenm TPEyrONLHHKA
ABC roxpyr xatera AC. Ecamt D ecrv cepemuua ofpasyiomesi AB, ro

(§ 115)
6oKOBas MOBEPXHOCTH KoHyca = 2x - BC - AD. (1)

Iiposens DEJAB, nonyunum mpa nogoSaux Tpeyronbanra ABC m
ADE (omm mpamoyronbubie ® uMetor obumi#t yron A); M3 mx nauoGus

BEIBOJIHM:
BC:ED=AC:AD,

OTKyAA
BC-AD=ED- AC,

& pasencrso (1) maer:
GoxoBas nosepxHOCTH KoHyCa = 2% - ED - AC,

9TO B TPeDOBANOCH JOKAIATE.
_ 2) Oycrs yceyennnlt koryc (prc. 143) ofipasyercs BpanienneM Tpane-
mur ABCD soxpyr cropount AD.

Puc, 142 Puc. 143

Iposens cpemmoto manuto EF, Gyaem amers (§ 117):

foxopad MOBEPXHOCTb YCEMIEHEOIO KOnyca = 2x - EF . BC. (2)
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Hposeges EG L BC u BH 1 DC. Toraa noxynm aea noqobusrx tpe-
yromeenka EFG n BCH (CToponBl OAHOTO NEPHeHAMKYNEPHBI K CTOPO-
HaM ApYToro); M3 HX moaobsa BEIBOAAM:

EF : BH = EG: BC,

oTKyzA
EF.BC =BH-EG=AD-EG.

TlosTomy pasenicreo (2) MoAtHO 3amBCATD TAK:
foropad NOBEPXHOCTL YCEUEHBOrO KOHYCR = or.EG- AD,

9TO M TPeHOBANIOCE JOKABATE.

3) Teopema ocraerca BepHOft 1 B NPUMEHEHUY K MEJIKAADY, TAK KaK
OKPYZKHOCTE, 0 KOTOpoll FOBOPHTCA B TEOPEME, PABHA OKPYHOCTH OCHO-
BAHES HEAAHADA.

136, Onpenenesme. 3a penmqMHY MOBEPXHOCTH MIAPOBOrO Mos-
ca, o6pasyemoro spamienneM (puc. 144) xaxoit-subyap vacra (BE) no-
MYOKPYXKHOCTH BOKpYr gmamerpa (AF), npHHEMalorT npegel, K Ko-
TOPOMY CTPEMHTCH NOBEPXHOCTH, 00pasyeMad BPAllieHHeM BOKpYI TOro
e ApnaMerpa OpaBHEAbHONR BnucaHHOld nomanolt nHHHEE
(BCDE), xornia ee CropoHsl HeOrpPARHHYEHHO YMEHBIIAIOTCH (H, clienora-
TeJILHO, YHCHO CTOPOH HEOrPAHUYMEHHO YBeIMYHBALTCH ).

3T0 onpeaenense Ppacnpo-
CTPAHAETCR € HA CErMEHTHYIO
MOBEPXHOCTH, H HA HIAPOBYIO
TIOBEPXHOCTL; B MOCHAESTHEM CYy-
8¢ JIOMAHAS JHHHS BINCHIBI-
€TCA E HENIY10 NOIyOKPYKHOCTE.

137. Teopems. 1} Cea-
MEHMHAR NOGEPLHOCTIL PAG-
Ha npousgedenuro ee guco-
MYt HE JAUNY OKPYNCHOCTRIL
boavwiozo xpyea.

2) Hosepxrocms wapo-
8020 No&ca PAGHA NPOUIGE-
denRWIO €20 GHCOMY Ka JAt-
HY ONPYNCHOCTIY w020
wpy2a.

Brmmem B xyry AF (puc. 145), ofpasyiomyio Opu Bpammensy cermesT-
HYI0 NOBEPXHOCTS, BPABUALAYIC JoManyio aamno ACDEF ¢ nponseonn-
HEIM 9YACIOM CTOPOH.

IlopepxnocTsh, MONYIAIOMIASCH OT BPAIEHAR ITOH NIOMAHON, COCTOMT
u3 uacrefl, ofipasyeMiix ppamgenuem cropon AC,CD,DE u t.g Dm
YaCTR NPeACTAB/Ior cobofi DOKOBLE NOBEPXHOCTH MM NOMHOTO KOHYCA
(or Bpamtenns AC), Bau ycevennoro konyca (or spamenns CD, EF,.. D
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win mumeapa (or spamenns DE), ecmu DE| AB. [oaromy sl Momenm
IpHMEENTh K HuM jemMy § 135. ITpn srom sameTnM, 4o Kaokmuiil w3 nep-
NECHAHKYAAPODB, BOCCTAB/IEHHEX A3 CepeasH obpasylonux a0 nepeceyuenns
€ 0Ch10, paBen anogeme nomanoll aunmn. OGosnaqus 31y anodemy Gyxpoit
a, DoAY THM:

DOBEPXHOCTb, ofpasopannan Bpamenmem AC = Ac-27e;
n ” » CD = ed - 2xa;
n DE =de-2xa

A Tnh

Cox e TR pABEHCTBA NOWICHHO, RafieM:
IOBEPXHOCTS, 06pasopannas Bpameiuem ACDEF = Af - 2xa.

Tlpu HeOTpaHHYEHAOM yPeTHYeHHN YNCAA CTOPOA BUHCAHHON NoMarol
anocema a CTpeMETCH K npenery, DABROMY pagycy mapa R, a orpesox
A ocTaeTcd Ge3 M3MEHERHS; CJIEIOBATENHHO, NPEAEN DOBEPXHOCTH, 00pa-
sopannoli ppamernne ACDEF = Af - 2xR. Ho mpepen nosepxsocTn,
obpaszopannof ppamenneM ACDEF, npauamaloT 3a BeJHURRY CErMeRT-
Ro#t noBEpXHOCTH, a orpesok Af ects BhicoTa H cermenTHO! nosepXHocTH;
nOITOMY

cerMeRTHas nosepxrocTs = H - 2R = 2z RH.

2) HpeanonoxuM, YTO NPABHALHAS NOMAHAR ANHMR BIACAHA He B
Ayry AF, ofpa3yomyo CerMeRTHYI0 MOBEPXHOCTL, & B KAKyo-RuGyms
ayry CF, obpasyiomyio mapoeoli nosc (puc. 145). D10 mamenenne, xax
JIErKO BUACTH, HRCKONLKO HE BAMAET HA X0 NPEALLAYINEX PACcCyXKAeHHH,
HOITOMY H BHIBOH, OCTRAETCH TOT XK€, T. €. 4TO

MOBEPXHOCTH WrapoBoro nosca = H - 2nR = 2xrRH,

rae Oyxnolt H oboanauena BrcoTa ¢f IIApOBOTO MOACA.

138. Teopema. Hosepruocmy tuepa pacna npouscedenuo
daunn oxpyNcrocmy 60ABUIOZ0 KpYy2o ua duasmemp,

WIH: NOGEPTHOCMS UAPE POGHA Yyuemeepennoi naouadu 6oas-
oo Kpy2qa.

Iopepxnocrs mapa, ofpasyeMyio BpamieHnenM Noxyokpyxkuocrs ADB
{puc. 145), MoxKHBO PAaCCMATDPHBATD KAK CYMMY nosepxuocredi, 06pasyemsix
Bpamennem ayr AD u DB, IloaroMy coriacHo mpeanaymeli Teopeme
MO)XHO HaNACATD:

NOBEPXHOCTS Wwaps = 27 R - Ad 4+ 2nR - dB = 2xR(Ad + dB) =
=2xR-2R = 4= R’.
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139. Caexncrsare Hoseprnocmu wapos OMHOCATCE, KaK K6G0-
pams 4T paduycoe uAt Juamempos, OTOMy WTo, 06osHawan wepes R u
R, pamaycel, a uepes § u 5 norepXHOCTH ABYX mMAapoB, GyaeM uMeTs:

§:8, =4xR?: 47R? = R* : R} = 4R® : 4R} = (2R)? : 2R1)%.
O6nem mapa & ero gacreit

140. Onpeaenenue. Teno, noaydaemoe or ppamenna (puc. 146}
xpyrosoro cextopa (COD) sokpyr apamerpa (AB), He nepecexaiomero
OFPaHHIABAIOMYK} €10 AYTY, HASEIBACTCA IMAPOBEIM CEKTODPOM. It1o
TENO OrPAHAYCHO GOROBHIMM DOBEPXHOCTAMM ABYX KOHYCOB H HOBEDXHO-
CTLIO MAPOBOTO NOACA; NOCAENASA HABLIBACTCA OCHOBAHHEM MIADOBOTO
cextopa. Oaun H3 pagHycoB KPYIOBOrO CEKTOPA MOKET COBNAJATE ¢ OCHK)
BpalteHus; Hanpumep, cexktop AQC, spamadce Boxpyr AQ, npomaBoguT
mapoboil cexTop OCAC), orpanuvensril G0x0BOH NOBEPXBOCTHIO KOHYCS
H cerMenTRO# nosepxAocThio. Jlna HaxoxkeHHA o0beMa RIAPOBOrG CeK-
TOPa A HENION IIApa MBIl NPEISAPHTENBHO JOKAKEM CASLYIOIIYIO JEMMY.

141, NMemma Feau C A
AABC (puc. 147) epawa- P,
emcs 6oxpy2 ocu Iy, xo-
MOoPaa ACHCUM 8 NAOC-
KOCTRYU  MPEYZ0ALHURG,
npoxodum wepes ezo eep-
wuny A, wo Ne nepece-
xaem cmopouw BC, mo
offsem meaa, noayvae-
MO20 NPU IMOM Gpauie- B
NUU, PASER TnPpouseede- Puc. 146 Puc. 147
HU10 noseprHocmiu, ob
pasyemoti npomusonorosxcroti cmoponoti BC, na odny mpems
asicomut b, onyuiennotli na amy cmopony.

IIpn foxa3aTENBECTEE PACCMOTDAM TPH CIYYAs:

1) Ocs cosnaaaer co croponoit AB (prc. 148). B sToM cay4ae acromprit
ofibeM paber cyMMe o0bEMOE ABYX KOHYCOB, NONYGACMEEY BpPamIeHTeM
NpaMoyreibEbix Tpeyroabinkos BCD u DCA. Tlepsuili obbeM paben

%wCDz < DB, a sropoh larCD"‘ - DA; nosromy ofnem, obpasoBanmmif

spamenuem ABC, pasen —xCD? (DB + DA) = %‘n‘CD -CD . BA.

Tpoussenerne CD - BA pasro BC - h, Tak Kak xaxpoe u3 armx
oponsseAeHuit BEpaxkaeT ApoitHYo maomany AABC; nosromy

.,
—f = —
L]

N——.

obbem ABC = %wCD +BC . h.
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"ﬁ-—h‘

Puac, 148

CIEAOBATE/ILHO,

Ho nponasesenne 7CD - BC
pasEo GOKOBON HOBEPXHOCTH KO-
uyca BD(C; apaanr,

obbvem ABC =
= (noBepxHOCTD BC)ugh.

2) Ocs me coenanaer ¢ AB n
ue napaaneapua BC (puc. 149).
B sroM caywae mnckoMbili 06n-
€M PaBeH Pa3HOCTH 00beMOB T,
NPOU3BOIHMMX BDAMCHHEM Tpe-
yronsuakos AMC n AMB. Ilo
JOKA3AHHOMY B MEPBOM CIy3ae

obvem AMC = %h - (mosepxaocTe MC),

obnem AMB = %h - (mosepxuocTs M B),

obpem ABC = %h - (moBepxnocTs M C ~— nosepxuocrs M B) =

= -;:h » (mosepxwocrs BC).

3) Ocw napannensya cropore BC {puc. 150). Torna

HCKOMEE 06heM paBeH ofbeMy, IPOHSBOAHMOMY BPa-
menueM DEBC 6e3 cymmit 065eMOB, IPOR3BOIUMBIX

- —

BpameRmeM Tpeyroabankos AEB m ACD; nepemt £ B
#3 mux paser wDC? . ED; propoit %wEBz +EA n i
TpeTuit 1. bc?. ab. MIpunse Tenepsr BO BHUMMaHHUe, 4t
yro EB = DC, momyyunm: DI c
|
2 1 _ y
06veMABC = xDC* |ED — §(EA+AD) = Puc. 150

= xDC? (

ED—-:,);

)=§-1rDCz-ED.

Tponssenenne 25 DC? - ED puipakaeT GOKOBYIO NOREPXHOCTD LNAARIPS,

obpaayemyio croporolt BC; noatonmy

obwem ABC = (nosepxnocTs BC) - %DC’ = (noBepxuocts BC') - %h.
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142. Onpegenenne. 3a peamudHHy ofbeMa MBPOBOTO CEKTOPa, MO~
mydyaeMoro BpalieHMeMm BOKpyr Amamerpa (EF, puc. 151) xpyrosoro
cextopa (AOD), nprHHMaeTca NpeaeR, K KOTOPOMY CTpeMHTCs obvbest
Tesa, 06pa3yeMoro BpallieHHEM MHOIOYTOQJILHOIO € € KT O P 8, KOTophi
orpanmued Kpadfinmuu pammycamz {OA m OD) u npapunnHOll somanoi
manneli (ABCD), BimcanHO# B JYTY KPYrOBOr0 CEeKTOpa, KOT[3 YHCIO
CTOPOH €¢ HeOTPaHMICHH) YBEINTHBACTCH.

143. TeopemaObses waposozo cexmopa pacen npousaede-
HUI0 NOBEPTHOCTNIU COOMEEMLMEYIOWE20 WAPOBO20 NOJCR (UAY
coomeemcmsipouieti cezMeHMmHOti NOGEPTHOCTIY) HE MPemY Pa-
duyca.

IIycre mwapoBofi ceKTOp OPOHIBOANTCA BPAIEHHEM
BOKpyr amamerpa EF (puc. 181) cextopa AOD.

Onpenemum ero obpem V. Hns sToro soHmeM B
Ayry AD npasnmeuyo jomanyio muamoe ABCD ¢ npo-
H3BOJLHBIM HHCJIOM CTOPOH. MHOTOYIOABHREIE CexTOp
OABCD ofipasyer mpu BpalleHHH HEKOTODOE TeJIo,
obbeM koTOpore ofozmaumm Gykeolt V). Obwem aTOT
€CTE CYMMA O/bEMOB TeJ, NOJYYACMHX BpaIICHHEM
Tpeyroabuikos OAB, OBC,0CD sokpyr ocu EF.

ITppmennM K 9TAM ofbeMam reMMY, AOKASAHAYIC B
§ 141, opEdeM 3aMETHM, STO BBHICOTHI TDEYTONBHAKOB
paBHH anodieMe ¢ BITACAHEOH JIOMaHO#L.

Cornacno srofi neyme GymeM nMers:

] =(BOBGPJCHOC%AB)‘§+(HOBGIKHOCTBBC) —§+... =
= (nopepxnocrs ABCD) - %.

BoofpasuuM Tenieph, 4TO YHCJIO CTOPOH ROMAHOK AVHAK HEOTDAHWYEH-
HO yBenuyuBaercd. IIpu sToM yenosam nosepxuocTs ABCD crpemurca
X mpeaeny, MMEHHO K IOBEDPXHOCTH Inapoboro nosca AD, a anodema a
HMeET mpegenoM pagayc R; cnenosarensno,

V= npegeny Vi = (nosepxaocrs nosca AD) . %

3ameuanne. Teopema ® ee AOKA3ATEALCTBO He IABMCAT OT TOFQ,
Gymer Jm OZME M3 PAAEYCOP KPYNOBOrQ CEKTOPA COBIANATL C OCLIO Bpa-
NeHHs WiIH HeT.

144. Teopema. Obsem wape paskaemcs npouscederuro
€20 ROBEPTROCMIL Ha mpems paduyca.

Pa36us nonyxpyr ABCD (pnc. 152), nponssoggmuii map, Ha KaKue-
anbyap xpyroeue cexropat AOB, BOC, COD, Mu 3aMeTnM, 9T0 06beM
Iapa MOKHO PaCCMATPHBATH KaK CyMMy OBLEMOB MAPOBBLIX CEKTOPOB,
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NPpOH3BOAHMHE BPAOIEHHEM ITHX KpYIOBHIX CEKTOPOB. Tax Kax COr'RacCHO
npennAymel Teopeme

obvem AQB =
= {noeepxaocTs AB) - ER'
obrem BOC =
= (noBepxuocrs BC) - ZR,
o6vem COD =
= (nosepxuocts CD) -

ofibeM mapa =
= (nopepxuocts AB + nonepxuoc'rb BC +

+ nmosepxuocTs CD)- -R =
Puc. 152 = (moBepxHOCYL ABCD] . §R

3amevanue. MoXHO B HEMOCPEACTBEHHO PACCMATDHBATE 0bLeM
wapa kax ofbem Tena, obpa3oBaHHOIO BpAIleHMEM BOKDYT AHMAMETPa
KPYTOBOTO CEKTOPS, UEHTPAJXLHEI yroNr KoToporo paseH 180° .

* B Taxom cinydae ofbeM mapa MOXKHO NOAYYRTh KK YacTHEIN cay4dall
ofbeMa IAPOBOTO CEKTOPA, ¥ KOLOpOro IMAPOBON MOAC COCTARMAET BCKO
NOBEPXHOCTE MIAPa.

B cany npenpinymef TeopeMbl ofidesm tuape 6ydem npu 3moss pasen
£20 NIOGEPLHOCTIU, YMROVICEHNOT Ha 00Ky mpems paduyea.

145. Cnepcrsue 1. OBosHauum BHICOTY IIAPOBOrO OSCE AAH
cermMeHTHO! nopepxnocTH vepes H, paguyc mapa — depes R, a auamerp —
4Yepes D; Torma noBepXHOCTE MOACA AN CEMMEHTHAR [IOBEPXHOCTD BBHIPa-
BUTCA, KaK MEL Buaenn (§ 137), dopmMynoit 2rRH, a NOBEPXHOCTH 1Mapa

(§ 138) dopuynoit 47 R?; nosTomy

ofbeM waposoro cextTopa = 2rRH - %R = -g:rRzH;

o6bem mapa = 4wR?. %R = garRa,
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OTCIOnA BUAMO, YTO 06BEMM WADOS OMHOCAMCR, KOK KYON uT Paduycos
usy Suamempos®) .

146. Caencrene 2. Hosepanocmy 1 o6oem WAPE COOMELMCIMEEHNO
COCMABARIOM %, NOAKROT ROBEPTHOCIAL ¥ ODBEME UKAUNIPS, ORUCAHKOIO OKOAD
wapa. .

JleficTERTENbHO, ¥ DUNEAPA, ONKCARNONY OKOJIO HIApPa, PAKYC OCHOBARHS
PABEH DAIHYCY IIADA, a BLICOTA PABHA AHEMETPY INADA; MO3TOMY SAS TAKOTO
THAREAPA

NOMAS NOBEPXHOCTS ONBCABHOTO nuAREAps = 27 R - 2R + 2w R? = 6xR?,
obvem omacamroro npanEApa = *R? - 2R = 2zR%.

Orciona sugpo, 410 ?3 NONROM NOBEPXHOCTH STONO IEIHMApPa pasru 4w R2,
T.¢. PAENH NMOBEPXHOCTH INADS, & 3’3 ofbeMa UMIMHZPA COCTABNAINT %yrR’,
T. €. ofbeM mapa.

Dro npepncxkenne G0 noxazano ApxaMmenoM (B I B, no mavana mameit
spit). Apxumes BHpa3mn Xenaune, 4Tobsl wepTex aToft Teopemu! Grur m306-
PAXeH Ha ero rpobHumE, TO W (L0 HCIONHEHO PHMCKHMM BOCHAYANLHEKOM
Mapaennsou (O . Koaax o pn. Heropus snemestaproll Mavemaraxn),

IIpepsaraed yuamaMca KaK NOVIe3oe YOPAXKHEHRE NOKAZATE, ITO HOBEPK-
muoﬁmmapamm%wmmmnnonmoﬂmmmn
00LeMA OMACBHEOI G KO R ¥ C 8, ¥ KOTOPOro o5pasyonas PasHa JHAMETDY
ocHopanmd. CoefEHSA 9T0 NPeAICHEHRE ¢ YKAIAHHLIM B CHEACTBHH 2, M
MOZKEM HANHCATHL TAKOS PABEHCTEO, [ae { 0603HaMALT NOBEPXHOCTL M obBeM:

*} Obvest mapa Moxer GuiTe Bupéaen (Be BOONHE, AOPOTEM, CTPOTO) CIRGIYIAIHM
NPOCTHM paccympenpeM. BooGpaxaM, yTo seca mosepxnocTs mapa padbuTa Ha 09ens
MBTHE YHACTHE H 9TO BCE TOYKA KOHTYPA KAKAONO YIACTKA COCANHEHE PAAHYCAME C
meaTpoM wapa. Toraa mrap pasgesuTca Ba oueth GOALINOE THCAC MANCHBEMX T, HS
KOTOPLX KAMAOO MOXEC PACCMATPHPATE K2X UNPAMHAY ¢ BEpIEmol B UeHTPE MIAPA.
Tox xax ofven MHPaMAAL PABCH NPORIBEACHEID HOBEPXNOCTH OCHOBAHEN HA TPETHIC
HACTS: BICOTR (XOTOPYIO MOMKHC NPHNSTL DABRON paguycy mapa), To ofnem mapa,
pananill, oNeANAHO, CYMME OBEMOB BCEX MEPAMMA, BMPAIETCH TAK:

ofveM mapa = S--;:R,

rae § — cysua noeepxHoctedt ocmopanuit soex nupamua. Ho 914 cymua nopepxnocrelt
OCROBANEE ROONNA COCTAPRTS OOBEPXMOCTE IAPA, N, IHATAT,

obLem mapa = 4xR3 . §R= g:R’.

Taxnu abpazom, 061eM WAPE MKeT GLITH FAALEH HOCPEACTBO0M HOPMYITH 610 NOBEPX-
nocta. OfpaTso, nosepxuocTs mapa MoxeT Ghtre nafiaena ¢ DOMOITRIC POPMYITH €10
obbLasE B3 DABCHCTBA:

S R=;—:R’, otKyma S = 4w R,

]
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Quinps - Quuaunapa - Qronycs
4 6 9
147. 3awmenanne Qopuyny ana ofnema Maps MOXKHO BECHMA IPOCTO
TONYMATE, OCHOBKIEAACH HA npaemume Kapansepu (§ 89), cnenyrompn obpazom,

Pue. 153

Hycre ma oot m ToA xe nuockocru H (pue. 153) noMemens: map paanyca
R o uunuenp, paguyc OCHOBANMS KOTOPOrO pasenm R, a sucora 2R (3maumr,
570 TaKoil MUIARAD, KOTOPHIT Moxer GHTH ODMCAN OKONO wWIapa pajmyca F).
BooGpa3iaM JaJies, ¥T0 B3 DHIMHAPS BHPEIAHE H YAMIEHE! ABA KOHYCA, AMEIO-
mue ofmyio BepMHNY Ha CepefHEe G OCH LMAMHADPA, H OCHOBAHHA — ¥ ONHOTO
BEpXHCE OCHOBAHEE NHJIHHADA, ¥ Apyroro smmmee. OT mummmuipa OCTaBeTCH
TOrAA HEROTOPOE TeNo, 00beM KOTOporo, KBK ME! cefivac YRUARM, pasen obbnemy -
aaurero mapa. [Iposenem Rakylo-Auliyah NIOCKOCTE, NAPAMICABHYI) IAOCKOCTH
H n xoropaa nepeceranacs 6n ¢ ofoumm Tenamm. Ilyers pacerosmme aToft
MAQCKOCTH OT NenTpa mapa Gyaer d, a paguyc Kpyra, DONyYeHHOrO B CEUEHHA
BAOCKOCTH ¢ mapom, aycrs Oyner r. Toraa moomaxge STOrO Kpyra oKaxercs
paeHOfi nr? = m(R? — d%). Ta e cexymast NIOCKOCT: ZACT B CEUCHAM C
TEJIOM, OCTABITMMCH OT IMJIMHAPS, KPYTOBOe KIHUO (OHO Ha epTeXe MOKPEITO
INITPUXaME), ¥ KOTOPOre PAZNyC BHeIIHero Kpyra pasen R, a BHYTpenHero d
(npAMOYTONbHII TPEYTOABLHAXK, OGPAZORARHEN STHM PARHYCOM K OTPE3KOM G,
pasnofeaperHni, TAK KaK KaXAL ocTpHit yroa ero pasen 45° ). Buasumr,
IWIOMAAE ITOro Koubup pasea wR? — zd® = x(R® — d°). M prawmM, Takum
06pas’oM, UTO CEXYINAS TIHOCKOCT:, FAPALICALRAR NAOCKOCTE H |, naeT B cevensy
€ IAPOM H TeI0M, OCTABIAMCA OT NUAMHEAPA, (HErypH OARMEAKOBOH ILTIOMATH,
tnefoBaTeNLHO, cornacuoe npunmuny KapamnepH, obneMi 9TAX Ten paBHN.
Ho oGweM Tesma, OCTABMErocE OT UMANBADS, paBed ofneMy IAAuHzpa Ges
YABOEHHOTO Ofvbesta KOHYC], T. 6. OH paBeH

wR2-2R-2—%1rR2-R=21rR3— %‘n‘Ra =%#Rs,

3HA9AT, 310 A Gyzer ofbeM mapa.
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148. Onpepnenenusa. 1) Yacrs mapa (ACC’, puc. 154), orceraemas
oT Hero Kaxofi-subyap miockoctsio (CC'), HasbBaeTCH 1MAPOBLIM Cer-
MeHTOM. Kpyr cedeHns Ha3bIBaeTC] OCHOBAHHEM CErMEHTa, & OTPE30K
Am panpyca, IepIEeHIMKYAAPROTO K OCHOBAHKIO, ~ BHCOTON CeTMEHTS,

2) Yacts mrapa, 3aKNOYEHRAA MEXAY JABYMS NAPALIEABHLIMUA CEKY-
mpamu nurockocTamy (CCY u DD'), nasusaerca mapossiM cioeM. Kpyra
MAPAJLTENILEHX CET¢HAN HASHIBAIOTCA OCHOBAHHIMH CAOd, & PACCTOSHHE
mn MeXAY HAME — er0 BhICOTolt.

O6a 3TH Te/Ta MOXKHO PACCMATPUBATE KAK MPOMCXOAMILNNE OT BPAILEHAS
BOKpYr miamerpa AB uacti kpyra AmC wma wactn CmnD.

149. Teopema. Ofsem wiapo6o20 ceaMenma PaGen obBeMmY
UUAURIPG, I KOMOPO20 PAOUYC OCHOGAHUR ECML BHCOMG CE2MEN-

M4, G GHCOTRR PGENA PAGUYCY WAPE, YMERLIULEHNOMY RO MPEML
BUCOTRT CEZMENMG, T. €.

V =nH? (R—%H),

rae H ecrs BrCoTS cerMenTa, a R — paapyc maps.
O6veM mapororo cer-

MEHTa, HOIY4aeMOorg Bpa- A 4
INEeHWeM BOKDYT AHAMET-
pa AD (pmc. 155) ua-
cru Kpyra ACB, aaiiper-
CH, eci M2 obpeMa uia-
POBOTO CeKTOPa, NONYIa-
€MOro  BpaleHMeM KpY-
roeoro cexropa AQDB,
BRIMTEM obbem KoHyca,
IMONYI2€MOT0  BpAIEHN-
eM ACOB. Hepsmi

HUX paben §1rR’H, a BTO-

poit %1\'('}'1-}‘2 - CO. Tax xak CB ecTh cpeapsst NPONOPUUOHANBHAS MEXAY
AC u CD, 10 CB?* = H(2R — H), nosromy

CB?.C0 = H(2R - H)(R -~ H) = 2R’H — RH? - 2RH? + H® =
=2R*H - 3H°R + H3,

CIIEAOBATENLHO,
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obvem ABB; = obmemy OBAB, — obrem OBB; =

= gmﬂfr - :,‘1- CB?.CO = g«m’H _ %wR’H +RR2H - %«H* -

=nH? (R - -I-H) .
3
YOPAXKHEHRHSA

1. ObfveM NHMMHAPA, ¥ KOTOPOO BLICOTA Bipoe Gollee MEAMETDA OCHORAHHS,
pasen 1 M%. BrancanTs ero BucoTy.

2. BeucneTs GOKOBYIO NOBEPXHOCTL R OfbeM YCeMeHHOTO KOHYCA, ¥ KOTO-
poro pagaycsl ocHOBaHUE pasusl 27 cu B 18 oM, a obpazyloman paesa 21 cu.

3. Ha KaxoM paccTOAHNH OT EHTDa IIAPA, PANHYC KOTOPOro paben 2,425 M,
ClleAyeT MPOBLCTH CEKYINYX TLUIOCKOCTD, YTOOH OTHOIMEHNE HOBEPXHOCTH MEHb-
mero cerMenTa K 60K0BOH MOBEPXHOCTR KOHYCA, HMEIOMENo 06IIee ¢ CErMEnTOM
OCHOBAHHE, & BEPIINHY B IEHTpe mapa, paBuanoch 7:47

4. Hafirm ofveM Tena, NPpOUCXOAAMEND OT BPAIICHHR NPABHALHOIG IMECTH-
YTOALHEKA €O CTOPOHOH ¢ BOKPYT OAHOH H2 €r0 CTOPOH.

5, BH4ACIHTS paauyc Mapa, ONECARHOTO OKONI0 Ky6a, pelipo KoToporo pasao
1p.

6. Buvymcauts ofneM TeNa, MPORCXOIANIErO OT BPAMEHAS NPABKABHOTO
TPEYTWILHHKA CO CTOPOHOH & BOKDYT OCH, NpOXoOAmelt Wepe3 ero BepmmAy o
NAPANAeTLHOR TPOTHEOIONKHOA CTOPOHRE.

7. Dan pasrocroporEnfi AABC co cropomoli a; Ba AC crposr xsagpar
BCDE, pacnoaarast €ro B IPOTHBOMMIMKEHYIO CIOPORY OT TPEYTONBHAKS. Bhi-
qHcauTE 0bbeM Tena, MPORCIONAMEro OT bpanienns Navkyronsanka ABEDC
BOKPYT cTOpoHH AB.

8. Han xsanpar ABCD c¢o cropomoit a. Yepes mepmmmy A mposoasT
upaMylw AM, nepmemankynspayw x pmaromain AC, B Bpamawor KBanpar
BoKpYT AM. BeruciETL NOBEPXBOCTD, OGPAsYEMYW) EOHTYDOM KBANpSTS, H
ofven, obpasyeMuiti IIOmMAARID KBANPaTS.

9. Jar npaswmeeidi mecTnyronsuux ABCDEF co croponoft . Yepes
pepminny A mpopogsT mpasmyio AM, nepnemmHKYAspHY X pammycy OA, u
BpPAIAIDYT IIECTHYTORLHHK BOKPYT AM. BRNMHCAINTE NOBEPXHOCTH, 0GpasyeMyio
KOHTYPOM, H 00heM, 06pasyeMblil IIoIMANLI0 TPABUILNOIO IACTHYTOILHAKA.

10. B mape, paauMyc KOTOPOrO PABEH 2, OPOCHEDICHO NMLTHHADHIECKOS
OTBEPCTHE BAONL €0 AuAMeTpa. Brrawcamrs ofbeM ocTaPmefica uacThl, ecln
PAIAYC IMINHOPHYECKOTO OTBEPCTHA pageH 1.

11. Buunemrs ofweM mapa, xorophift, OyAyIH BIOMEH B KOHMYECKYIO
BODOHKY ¢ PAHRYCOM OCHOBAHES r = 5cM M ¢ ofipasymomeit [ = 13 cu, Kacaercs
QCHOBAHHSA BOPOHKH.

12. Oxoqo Kpyra PaaMycs & ONHCAH PABHOCTOPONHHS Tpeyromsenk. Hatitn
_ OTHOWIeHHE OGHEMOE TeN, KOTOPHEe NPOHSEOIATCA BPAINESHAEM KPYTa i NAOCMIAAL
TPEYTOABHEMEA BOKPYT BEICOTH TPEyTOJbHHKA.
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13. B maneHapaueckni COCYZ, ¥ KOTOPOTO AWAMETD OCHOBAHHA PabeR 6cM,
a muicora 36CM, HANNTA BOAA A0 TIOJOBHHBI BRICOTH! cocyaa. Ha ckompko
HOAEEMALTCH YPOREHSs BONE B COCYLE, €ClIH B HErO NOTPY3NTD MAD ZUAMETPOM
Som.

14. Keneauuft nycToft map, eNemERM pagEyc Koroporo pases 0,154,
NJIABAET B BOJE, MOrPYXAACH B Hee HADZIOBHEY. BEIYucanTs TOMDERY 06onoaxn
ITOTO IISPS, 3HAL, YTO YAenbHbill Bec Zenesa pasen 7,7.

15. Tuamerp Mapca cocrasnser nososaRy 3eMBoro. Bo cKOARKO pas nosepx-
HOCTE B 06beM Mapca Merrme, YeM COOTRPETCTEEBHRE BeJHIAEN Ana Semna?

16. [Ipamerp KOmarepa & 11 pas Sonnmre 3emuoro. Bo ckoamko pas I0naTep
npesnmyaer Mape mo nosepxuocT u obbermy? ’



JONOJIHEHUE

OB AKCHOMAX rEOMETPHAN

1. TeoMeTpra cpean Apyrax ofnacrefi Maremarukn (anrefpa, apud-
MeTHKa) BHUIENAETCA ONHOM, ToabKO eff mpucymefi 0cobeHHOCTBIO. DTa
0GOGEHHOCTD COCTOMT B TOM, YTO T€ TeopeMul H Ceofictea duryp, KoTo-
Phle M3Y9YAKTCA B PEOMETPHH, HEe TOJLKO YCTAHAB/IHBAIOTCA MyTeM PAIA
paccyacmenuit, He BO MHOTHX CAYYAAX MOIYT CAYXKHTh 0OBEKTOM Hemo-
CPeRCTREHHOTO CO3CPUAHHA; CHPAREIMBOCTD ITHX CBONCTB HE TO/BLKO
AOKA3ZLIBALTCH, HO M NOATBEIIKAICTCA HEMOCPeNCTBERHLIM 3PHTEALHLIM
BoevaTicHueM. Tak, PABEHCTBO YIMIOB IDH OCHOBAHHN PABHOGEIPEHHOTO
TPEYrOILHAKS H MHOTHe Apyrue cBoiicTBa (Uryp MOMKHO HETIOCDEACTBEH-
HO COZEPOATE.

Harnsanocrs reoMerpraecknx 06beKTOB NoMOraeT obHADYKHBETh H
YranpiBaTh MHOPHE TeoMeTpudeckKHe <haxTii mpexxae, uem onn Gyayr
TOYHO JoKa3aHil. ¥ ApeeHux eranTsH (3a 2000 ser jo maimnefi apwi)
[IABABIM CHOCOGOM HM3y4YeHHA TeX WM HMHEIX CBONCTB MeOMeTpHdecKHx
duryp cnysmno ux nemocpeacTsednoe cosepuanme. Ho Taxoft cmocob
MOT ONITH NPHTONEH JNHING ANH YCTAHOBJIGHHMS NPOCTEHNIMX reoMerpu-
4yeckHX (PaxTOoB; ¢ TAKHMA MMEHHO (bakTamMda H BMENH JAeAc erHiTAHE,
KOTOPBie MONB30BAMIACH TeoMeTpHell pia y3ronpaxrwveckux nmemedi. Ho
¥YXe mpocToe PacCliupenne B YCAGKHEHHE NPAKTHYECKHX 3339 MPHEBENO
K HeoOXOMMOCTH H3yuaTh CBOfICTBA Bee Gosiee CHOKHELX reOMeTPHIeCcKnX
buryp, a maa aroro yxe HelocTaroyno GBUIO NPOCTOTO CO3EPIAHUS Hep-
TeXKa; NOABAAACE HeoBXoauMocTs IPHMEHATSs Bee Goee CAoXKHBIE (hopMB
PACCY K AeHAH. .

Kpome Toro, cama HArASAROCTE YEPTEXKA B IPHMEHEHNH K 60706 ClI0K-
HBEIM FEOMETPHYECKEM hurypay 4acTo Bechma OOMAH9YHBA H OpPHBOIHT
HHOD/IA K HEBEPHBIM 3AKNIOYCHUAM.

MoskHO npHBECTH MHONO NMPHMEPOB, KOILa, ofmml BAA JepTeXa mag-
CKa3sbiBaeT HEBEPHOE 3aKMOYEHHE 0 B3ANMHOM DaCTIOJIOKEHHE H CBO{l-
cTBax miobpaxennox Ha HeM uryp. Ha srom ocHoBano mmoro reomer-
PUYECKHX MAPAAOKCOB, IPHBOIHTE KOTOPBIE MBI 3AeCh He OyaeMm.

JlpeBHne rpexu, BOCHPHESBIING FeOMETPAYECKYI0 HAYKY OT erHNTsH,
obob1munau oTnesane GaKTH, H3BECTHLIC eMMITARAM, B BRIpaborann onpe-
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Jenennnie BOPMEl PACCYKACHUN, NPH MOMONIM KOTOPHX OHH OGHAapY-
JKHBAJMH HOBbe reomerpmyeckue (hakthi. Ilpubmazurenspo 3a 300 mer
A0 Hauana Haweti 3pnl rpeveckuii reomerp Eskimng B psze CBOMX KHWT,
Aocusmux obmee nazsanue «Havanas, gan nepeoe nayunoe obocHOBarme
reOMeTpPHH.

OR mocTapance B OCTATOYHO OTUETIHBHLX TEPMHMAX BEPS3UTE C/I0BA-
MH T¢ o0mEe NpeACTABAEHNA O NPOCTENmMUX reoMeTPHIecKHX oBpazax -
TOYKAX, JHHAAX, OBEPXHOCTAX U O BIANMOOTHOMICHUAX MEKAY HHMK, —
KOTOpHI¢ CATAHCH A0 TOTO BpeMeHH caMo co0oil moHaTanMH. Basupysack
HA 3TOM, OH Ball IOJNHOE, JOTHYECKH CTPOroe MOCTPOCHME T¢OMETPHH IO
copme, B BEICHIENR CTENCHM COBEPIICHHOE H ¢ TOYKH 3PEHHS COBPEMEHHON
HAYKH.

On mpexae BCero NOOBITAJCA JATH TOYHLIE ONPEAENCHHA OCHOBHBIX
PEOMETPHYECKIX ICHATHEA: TOYKM, JMHWH, B YACTHOCTH NpAMON JHANmR,
IOBEPXHOCTH, B JACTHOCTH ILIOCKOCTH H reOMeTpHdeckoro Tena. Ilpuse-
JEM NAEHLIE MM ONPeeACHIS:

1. Touxa ecmv mo, wmo ne umeem uacmets.
2. Jhweus ecmov dauna bes wupunsi.

3. Iponuum sunts cyms mousu.
4

. IIpAMmaR sunus ecmv me, KoOMopes oOUNAKOB0 PACTLOAONCENT OMHO-
CUTHEADHO G6CET COOUT MONEX.

=3

. Ieeepariocmes ecmb Mo, 4MO UMEEM FAURY B WUPUNY.
6. I'panuym noseprnocmu cymo Aunuu,

7. Ilaocxoems ecmd nosepTHOCMY, KOMOPAA COUHAEOE0 PACTIOADICERE
OTRHOCUREALHO 6CET CEOUT NPAMUBEL.

8. Terom Ha3wsaemcR Mo, sMo umeem GAUNY, WUPUHY U 2aybuny.

9. Mpanuys meas cyme noseprrocmu.

Legneio sTux onpepenenndt GbUIC JOCTATHYTH TOrO, YTOOB TEPMUHB
<TOYKA», <OPAMAS» B T. A, He TOILKO BHSHBANH ONDPEACAEHHOS 3PH-
TelLHOS MPEACTABACHRE, HO ONHOBPEMEHHO C TeéM ONPEaeNant HEKOTOpoe
NOHATHE, ONMPAACE HA KOTOpoe MOXHO Obino Obl memarh aanbHedimne
moruyeckne BeposE. H xora 9y onpepeserus HecOBepHICHHB ¢ TOYKH
3peHUd COBPEMEHHON HAYKH, HO OHW BIOJIEE COOTBETCTROBAJIH TOTAIRe-
MY COCTOARMIO HayIHOH MBIC/IH K SIBJIA/NHCE NEPELIM INArOM K NEPEXORY OT
06pa3or Kk noRATHAM. OHU DOCHYIRMIM OTOPABHBEIM OYHKTOM BCEX MOCIIE-
AYIOmEAX paboT no reoMeTprn n onpenenaran cobolt yTH ee aanbHelinrero
Pa3BHTHSA.

Bee meTRAHBI, KOTOpBIE YCTARABAMBAIOTCH B reOMETpHM, EBKAMA pas-
AeNHA Ha TPH BAJA: NOCTYIATH, AKCHOMH H Teopembi. K mepBriM aByM
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BHNAM*) GLINM OTHeCEHH HpOCTeliine UCTHHB, KOTOPReE Be BO36Y KA
HHKAKHX COMHeHHL, GBI HENOCPEICTEEEHO OYEBHAHE H MOTHN NOSTOMY
CITyIKHTh ACXOZHBIMK EPE/JIOIKEBAAMHA, H3 KOTOPLEX JIOTHYECKH BHIBONE-
JIMCh APYTrHE WCTHHBI.

Tperufi pHp, HpeJIoMKeHHii — Teopembl — HCTHHH, KOTOPHe ROJDKHB
JORASHIBATECH, T. €. nmumapmcymemﬁmommnsmxnep—
BLIX BRIOB HCTHH. [IpuBeaeM IOCTYNATH H AKCHOMEL

a) Iocrynarst. Tpebyercs:, wrobst:

1. Om xascdol mouxyu do xaxcdoll dpyeoli mosxu mooico Buao npo-
GECITIL OIHY NPRAMYN AUNUIO.

2. Ozpanyuenngio nPAMYI0 MOJCHO BHAD HERPEpHenHo npodoaxcams no
npasot.

3. Hs awbozo uenmpa moocuo Guac ONucemb OXpyNCHROCTRYL AOOHAM
paduycom.

4. Bee npasve yzan Goau paaru smencdy coboil.

5. Hee npamue, xomopsie npu nepecenenuu-c mpernvetl obpasyom c
nell RO 00Ny CTROPOKY EHYMPEHHUE Yead, 6 CYUMME MENDUILE JeYT
NPAMBL, NPU NPOJOANCERUYL 8 TRY JICE CIMOPOHY NEPLCERGAUC,

6) AKCHOMEL

1. Pasnue odnomy u momy dce pasrs smedcdy cobott

2. Ecau x pasnom npubesume nopoony, mo cysmmn Sydym paexu.
3. Ecau om paeuwT omnAMS NOPOGKY, MO oCMomKy Sydym paenu.

4. Cosmewmowguecs dpyz c dpyeom pacHb.
5. Ifeaoe Goavtue cooedl wacrnu.

STa aKcHOME! ¥ NOCTYN8TH EBKINAa B TEIEENE JOITOr0 PAzia NOCASNy-
rommit cTomeTit chnysuma Gazoft, HA KOTOPGH CTPOMIACE BCA I'eOMETDHSL

2. Vxe Gmoxafimae roromkn Epxomapna ofpatnmm ocoboe PHHManme
Ha naTeit AR maHEeX Eexmmaom nocryaaroB. On mpueiexan K cebe
BHAMAHAE CJIOXKHOCTHIO cBoelt HopMyIAPOBEN B JANEKo He MOMHOR Ove-
BHAHOCTHIO. JTA HEOYEBHAHOCTD BHIBBANA CTPEMACHHE TaK HIAH HHAYE
JAOKA3ATDH CIPABELTHBOCT: NOCTYJIATS, T. €. BHBECTH €10 K3 OCTAJLHEIX, He
BoabyxAa0MmEX coMHeHnit nerre. TIoMMTKY 15Th AOKA3ATE/LCTEO IIATOTO
nocTyAaTa DpoAcDKAJACh B Tedemme 2000 jer, HO He mpmBesuM M, KAK

*) IlpuENRIRATEEOH PaSHENEL MEXKAY TEME H IDYTHME Eskaun me yrazmsaer, HO ©
OOCTYNATIMA OF O0BTHO CBAZMBACT YTBEPHCRSHAE ¢ BOSMIKHOCTH BEFONERTE TO RN
HEOe DOCTPOCHAS.
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OKA34JI0Ch BUOCACACTBEH, He MOI/IH NPEBECTH K MOJOMKHTENBHOMY pe-
3yALTATY. YAABANOCH JIAINEL 33MEHATL NOCTYIAT APYTHM UpeI0KEHHEM,
€My PABHOCHJILHEIM, HO CTONE K¢ HEOYEBHIHHM H He BHTCKABOIHM H3
OCTANBLHEIX MEOMETPHYECKHX AKCHOM H HOCTYAATOD.

Jlerxo moxasars, 9ro nocTynar Esknuna pasmocunen yTeepikmenmio,
9TO B AAHHON MAOCKOCTH Yepe3 KaXAYI0 TOUYKY K KAKAON TpAMOl MOAHO
TIPOBECTH €AMACTBEHHYK) MPAMYN, eff mapamtenbHyIo (T.e. He mepece-
Karouyso Jansok). JleACTBHTEIbHO, €A NPHHATL ITO MOOKEHHE KAK
AKCHOMY, TO H3 TeOpeM, JOKAIAHHKWX B IAHAMETPHH, HeNOCPeACTHEH-
HO BHITeKaeT nocryiar Epxnmena. S1o npeajiokenne ¢ eMHCTBEHHOCTH
mapaanespHolt npsmMolt M ODpREEMAETCE OOBLIMHO KAK AKCHOMA BMECTO
mocrynata Esxmuaa (kak sro gnenano B HacToamefi xuure). Jpyrum
OPeAMOXKERNEM, PABHOCHALERY RocTynary EBxymaa, asnserca Teopema,
0 CYMMe YTVIOB TPeyTOVILHHKS.

YCHMHA reOMETPOB B TevMeHHe PAAA BEKOB OLUIM HANDABICHH! HA TO,
9T00H JOKA3aTh MM caMHi MocTynar Epxmmaa, nax npesnoxenue, eMy
pasgocHibHOe. IIpueeaeM 31ech BHS MLTIOCTPANEH HECKOALEO TAKHX
AOKASATEABCTB.

Hokaszarennrcrso IIpoxaa (V B mamedi apsi). Bosomen na
AAHHOH AAOCKOCTH NPAMYEO a H ToIKy A BHe ee (prc. 156). Onycrum us A
nepnesAEKyaap AB ga npsayio a 4 B TOUKe A BOCCTABUM HEPNEHIMKYIIAD
AC k npamoilt AB. Ilpsmeie a 8 AC He mepecekalrrcs, nHavYe W3 TOUKH
uX mepeceyennd ObUTO 61 oymeno Ha npaMy AB 1pa nepneHmuKyAADS.
IIycre Temeps uyepes A mpoeeaesa eme kakas-nmbo mpsuaa AD. ITpoxn
JOKA3BIBAET, UTO OHA JOUIKHA BCTPETHTHLCA ¢ MpAMoil a. Bor ero mokasa-
TEAHLCTRO.

A C

D

Pac. 166

Bynem BoccTaBnaTs nepneBauKyAIpH K Ipamolt AB 1 mpoo/KaTh BX
Ao mepecevenus ¢ mpamoii AD. Ilo mepe yoanernsa 0CHOBAHNS, NEpIeHIH-
Kynapa oT Touku A ero aymua Gyaer pacTd, U UPH A0CTATOYHOM YAANCHAH
or To9KK A o#a cramer Gonbile DACCTOSHHA MEXRAY NAPAIICILALIMEA
npameimn @ ¥ AC, Coorpercreyromme mouxu npamofi AD oxamyres,
TaKAM 00pazoM, AeKalliHMy 110 APYTrYIO CTOPORY NpaMol 2, T. €. NpaMas
AD mepefifier ¢ oaHOM CTOPOHBI ¢ HA APYTYIO. A 3T0 MOXKET CIYUHTBHCH
TOJNIBKO, ECAH OHA NMepecedeT OpAMYI0 . B 9ToM cBoeM HmoOKazaTesnCTBE
Ipoxa ommpaercs A TO HmONOXKEMHE, YTO PACCTONHHE TOUEK ONHOHN W3
ABYX DAPALIeABHLIX NPSIMEIX OT APYToill He MOXKeT Gecmpesensne Bospac-
Tars. Ho 370 nomoxkenne caMo ecTh HEKOTODEI MOCTY/IAT, PABHOCH/IBHBE
nocrynary Esganga. '
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[IpaBeaeM eme mpuMep DOMETKHA JOKA3aTEMLCTBA TEOPEMEL O CyMMe
YTAOB TPeYroJbHAKA 063 mOMOmM CBONCTB NAPANNCHBHBIX NPIMBIX. JTO
JOKA3ATENLCTBO OTHOCHTCH yae K XIX B, n npumagiesxar npodeccopy
lerruarencxore yuesepcrrera Thibaut (Tu6o).

IIycts man AABC (pme. 157). Ilpo-

AoJokuM cTopoHy CA 3a Touky A, cro-

pony AB 3a Touky B u cropory BC 3a

Touky C. Joxaxewm, wro o6pazosaBmuecs

BHEIIHAE YTAH COCTABAAIOT B cyMme 4d.

Bpamaem npavyro AC oxono Touku A Ha

pe/IaEEy PHemero yraa A. Ifocae storo

-’ c NOBOpOTa OHA COBHAAaeT C NpaMol AB.

B BpamaeM nanee 3TY IPAMYIO OKOXO TOY-

KM B oT ec HOBOIC MONOKeHNAs HA BeJIA-

yHHY BHemHeIv yraa B; nocie nosopora

Puc. 157 ona cosnagaer ¢ npamoii BC. Bpamaem

TENMEpPs 3TY NPAMYI0 OKoJIo Touxn ( or ee

TIOCHEEHETO MOJOXKEHHA HA BeANanHy BremmHero yraa C. ITocne sTax Tpex

TMOBOPOTOB HPAMAasd BEpHETCH B HCXOAHOE Noaoxenue. CAenopareanro, B

obmei CNOHOCTE OHA TOBEPHETCd Ha monmbdi yron, T e. Ha 4d, HO TpR

€e MOBOPOTA COCTOSIN Y3 MOBOPOTOB HA BEMHMHHE TPEX BHEINHHUX YO

TpeyroabEuKa. CnefosaTebHD, CYMMA STHX BHEIARX YEAOB pasra 4d. Ho

CYMMa H PHEINUAX, H BHYTPEHHNX YTJIOB TPEYTOALEAKA, CCBH/HO, PABHA
6d. Cnepoparenso, CyMMa ero BHYTPEHHERX YINI0B pasna 6d — 4d = 2d.

B sToM nokazaremecree Tu6o npomzpogun Tpa DOBOPOTS RPAMOH
OKONO PA3IAHMYHEX TOYEX M MONIAMBO UPEANONALAN, ITO TAKOS
BpAIIEHHE DPABHOCAIBHO MOJIHOMY NIOBGPOTY OKOJO OAHOT O OEHTPS,
KOTZAA NPAMAR OIMMCHIBAET MBI Yrox.

Takoe NpeanONONEHNE CAMO COCTABIAET HeKoTOpoe Jonymense, Ilo-
ApoGHOe H3ydYeRMe ITOCO AOMYMIEHHS MOKAILIAAST, YTO OHO DABHOCHIILHO
nocrynary Esxmaa. My me Gynem npasomars ,npymx HONEITOK AOKA3A-
TeJIBCTBA MSTONO IOCTYIATA,

HecumoTps Ha MHOTOYMCACGHHLIE HEYAAYM TONYIHTH CTPOTCE AOKA3aA-
TEeALCTEG DOCTYAaTa EBKAMNA, HONKITKY ef0 ACKA3ATEALCTBA He Ope-
KpADAIMCh, H TPHYHHON 3T0T0 6biNa noMHAs yOesXAEHHOCTE reoMeTpoB
B HEBOBMOXKHOCTH 00OHTHCE 683 HEr'O IpPH MOCTPOCHAN reOMETPHH.

3. B nepeoit nonornre XIX p. reanamsunill pYCCKHil MATEMATHK, NPO-
theccop Kasamckoro yausepcurera Hauxconait Heanosma Jlobauenckmnil Bu-
CKa3all CMEYI0 MEICHE, TT0 NoCTYAAT ERKna He ABIAeTCH NOTHISCKHM
CNE/ICTBHEM OCTANBHBLIX AKCHOM FEOMETDHH M MOTOMY He MOMKeT OnTh
JIOKA38H, M Y70 NPEHATHE ITOr0 HOCTYIATS He SBIHETCH HeobxommMuIM
A5 TOCTPOCHHUS IMeOMETPHH.

B nonreepxfenne cBoeli MpiCAH OH DOCTPOMA HOBYIO FE€OMETPHIO,
B KoTopoit nocrynar Esxanna 6ein 3aMeHeR APYTHM HPEJIOMKEHHEM, &
HMEHHO, YTO Yepes JARHYIO TOUKY B JAHHON MNOCKOCTH MOXKEO MPOBECTH
fecamcieHAOe MHOMKECTBO NPAMLIX, He Mepecexalommx qaunoci.
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Hpennoxenns 3Toli reoMEeTPHN CYIECTBEHAO OIVIHYAINCH OT TEOPEM
TeoMeTpHE Jexauna. Tak, cyMMa yrios TPeyroNbHMKS OKA3ANIAcE MEHLINE
ABYX DpAMBIX YTJIOB, K TEOPDEMAM O PaBEHCTBE TPEYNOABHEKOE IPHCOSIH-
HHNACE HoBaA: «TPEyrofbEUKA DPABHLEL, KOTAA TPH YIVIa OIHOIO PABHE
TpeM yriaM Apyroros. B sroit reomerpnn, CeN0BATEIBHO, He CYIIECTBYET
TPEYTONMBHEKOB NOA0GHKIX H HEPABELIX MEXAY coboit.

Tepsrill moknas o cozgannoli mm nobofi reomerpun Jlobasenckali
caenan B 1826r. Haeu JloGauenckoro 6num B BEICIDel CTemeHN HOBLIME
H HeomxwmpaHHpIMA. HecMOTPS HA BCIO HENPHBHYHOCTbL TAKHX NPeJIOKe-
HHl HOBO# reoMeTPHH, OHZ HMENA TAKYIO JKeé CTPORHYIO M 3AKOHYERHYIO
¢opumy, x8K ¥ reomerpus Esxanga. BrocaeacTsun eft 6uo aaHo HA3IBa-
AHe HeeBKaARJOoBOH reomerpau. OAHOBpEMEHHO C ee OTKPHITHEM
BOZHMK BONPOC: KAKAS e IEOMETPHA MMEEeT MECTO B HEeRCTEUTEILHOM
MATEDHAJIbHOM MHPe M Kaxofi reomerpuell cneayer NOJIb3OBATHCH NPH
PeUIeHHH NpoGreMB NPHKAAZAONO 3HAHMA — (PH3AKEK, ACTPOHOMHM H
Jap.? JloGageBcknit MLITAICA DEIUHTD STOT BOMPOC OMBITHBIM IyTeM -—
ACTPOHOMHYECKEME HabMIOneHuaMy,

Ho pemmTs STOT BONPGC CTOM: NPOCTHIMH CPENCTBAMH OKA33JI0CH
HEBOIMOXKHEIM. Je/Io B TOM, 9T0 HAIUH NPOCTPARCTEEHHRIE BOCHPHATHS He
061a7210T A6COMOTHOR TOMHOCTEIO H JIHML NPHOJIHSHTEIHHO OTPAMKAIOT
NPOCTPAHCTBEANLIE OTHOIMEHNA M3TEPHANLHOTO MEPa.

leomerpua Epknnza Beipocna 3 HaGmOAeHM#t HAN MATEPHAJIBHBIM
MHPOM H IOTOMY ¢ GOMBMIOH TOYHOCTBIO OTPAXKAST CYIHECTBYIOMME B HEM
B3AHMOOTHOTICHHS, N0 KpaiiHell Mepe B HX OpOCTeNNMX NMPOKBACHHAX.
B cuny sroro omeitht JIofaueBcKoro He JadM HCYEPOLIBAIOMIETO OTBETA
HA MOCTABACHHEBI BONPOC: OHH He OOHADYIKHIH 3aMETHRIX OTKAOHeHml
OT TOTO, YTO Japaia reoMerpks Epkmnga, 2o B He ycrasoBuwm abcomor-
HOrO COBNAICHHA NpeanoxeHnii 3Tolf reOMETPHE ¢ MPOCTPAHCTBEHHBIMH
BIAMMOOTHOIIEHHAME MATEPHANLHOTO MHPa.

OTKpEITHE HEEBKINIOBOH NeOMETPHE IIPOUBBENIO [NYGOKHE H3IMEHEHHS
B CO3HAHMH reomerpon. Camuiil dakT cymecTeoBamma ¢Tpoiiaoch B Hempo-
THBOPEINEOH HEeBEIRAOBOH FeOMeTpU# HNOAPHIBAN BEKOBOE AQBEDHE K
SHATRATHOCTHY M €«0YEBHAHOCTHS, PYKOBONHBITHM MBIC/THIO APeBHUX [eo-
MeTpoB. MBOroBeKoBOit ARAIN3 MATOrO MOCTYAATS, PACIIATAN YCTOH Nep-
BHYHLIX [eOMETPIIECKHX NPEACTABACHNKH, Ha KOTOPHIX NOKOM/IACH TeoMeT-
pus Ezxanga. On BCKpHA rayGoxie 3aBHCHMOCTH MEXXY OTACALHBIMM,
KA3ABITHMMCA JANCKHMH ONHU OT ApYTAX reoMerpadeckmus Gaxravsa H
MPEACTABHJ B HOBOM CBeTe NPOCTPAHCTBEHHELIC B3AMMOUTHOUICHIS MATE-
pramsroro Mupa. ITosTomy cmcrema akcmom u onpemenennit Epxamaa
kak $a3a 1A NOCTPOSHNS TEOMETPHN CTaJa YiKe HegocraToaHoh. B ceere
HOBHIX el ero onpeAeneHAs W AKCHOMBL OGHAPYKMIIA HENOCTATOUHYIO
NOMHOTY W He MOTHH yXe OTBeuars Bo3pocuiuy Tpebopammam Ray<HoOH
CTPOTOCTH.

Takoe, RaOpHMeED, ONpefesieHre, KaK «/MUHAHA €CTh AiAHa Ge3 mHpH-
HbI», He MOTJIO Y3Ke YAORJIETBOPMTL MeOMETPOB, TAK KaK B HX COSHAHHH Ca-
MH DOHATHA JAWHL H IIADAHE Y2Ke YTPATHIM TOT XapaxTtep abcomornolt
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SICHOCTH M TICPBOHAYMILHOCTH, KOTOPHIL 0BH mMmesan Bo ppemera Esxnnna.
Ana reoMeTpos HOBOrO BpEMEeHH MHOTRe onpedeicuns Esxanaa ve uvenn
CHANE (€3 HEKOTOPRIX JONOAHHTEALHBIX TMPeANMIOKERHT, KOTOphie SBHO
He BRICKAHBAMECH, HO MOJYANMBO H HE33METHO NPHHEMANCH COSHAHN-
ey apeepnx reoMerpoB. Heave Tpyzmo ofmacEnTh, NOwEeMy, HAIIpHMED,
onpeaencHae 4 HeMb3S NPHMEHMTL K OXKPYXKHOCTH M onpeneierue 7 —
K HOBEPXHOCTH KPYINIOTO UHANHAPS HIH KOHYCA.

Tpefioranne Gonbinell TONHOTH PeOMETPHYECKHX ONpele/IcHId 1 aKcy-
oM NPABENO K TOMY, 4T0 B Konue XIX p. 6uina nocrasnena 3agata ofitmero
mepeCcMOTPa M yrouneHuit Beelt akcmomaTHyeckofi 6a3n reoMeTpHH. STH
paboTH NPHEENH K CO3NAHMI0 HOBON AKCHOMATHKM reOMETDHH, BIOJHE
oTBeqaIomel COBpEMEHNEIM TPEOOBAHAAM MATEMATHIECKOH CTPOrOCTH.

Huxce MEI NaeM KpPaTKoe R3N0XKeHNe COBPEMEHHOID COCTORHHS TOI0
BOTIPOCA.

4, IIpexae Bcere mocTaBmM BONpoc 00 ompefesieRHRE OCHOBHEIX Ieo-
MeTpHueckux ofpa3os: ToUKa, NPEMAR AHHAA M NAOCKOCTB. JAMETHM,
YTO ONPEACHNTE KAaKOe-HROYap IOHATHE — 3HAYMT BLIDA3HTEH €ro de-
pe3 NOHATHH, PaHee YXKe YCTAHOBAcHHNE. ECam XKe HCKaTh onpenenenue
npocTemy X noasrall, TO 4610 ReR3beMHEO CREAETCH UMD K 3AMEHe
OAHOINO TePMHEHS APYTHM, B CBOIO ouepeas Tpebyiomem onpenencnus. Tax
u 6ptnio y Esxnuna, koTophiit NOBSTHE </THHUNY ONPEAESIN Yepes NOHITHe
«IIHALI WAH «TPRHHOE, 3 9TH DOCACHHNE He ONPEme/uL.

Iosromy MOKHO C CaMOro HAMANG HE HCKATSH ONMpEACNeHnAs NpocTei-
OIHX TeOMETPHYMECKAX NOHATHE, & NPHEATL MX 33 HCXQIHBI®, KOTODHIE
HE/b3s Y2Ke BLIPASHTE depe3 noHaTas Gonee mpocTeie. «Touxas, <mps-
Ma®» M EJOCKOCTHs ¥ NPHHHMAIOTCE 33 TAKHe NEpPBHIHbIE, HEOmpeae-
AHMBIE reoMeTpRYIecKHe MORATHS, O OTHOUICHHI0 K HAM YCTAHABIHBA-
€TcA Henas CHCTeM3 OCHOBHBIX HOAOXKENHH «3KCHOM», NpHHUMAEMHX 33
HCXOAHBle Hefokazyemble nonoxenus. Ilo cymecTsy oTH akcHOME mpex-
crasasior coboli pume Henecoofpasnrie abCTPAKIMH NMPOCTPAHCTBEHHbBIX
B3aHMOOTHOICHEHN MaTepHAILHOTO MEDS.

Mu npuPefieM 3meCh TY CHCTEMY aKCHOM, KOTODAd Gbiia Aana HeMell-
KM MaremaruxoM I'unnbeprom. B 910l cHcTeMe BCe aKCHOMB MeOMETDHH
PasAeNsIOTCA Ha 5 rpymm. )

Ilepsast rpynna akcuoM — <AKCHOMB COSTRHOHHNY, AKCHOMM 3TON
TPYINELL HMEIOT HeAbI0 YCTAHOBHTD T€ B3ANMOOTHOIICHHA MEeXKAY NOHITH-
HAMH TOYK3, IPAMad H NIAOCKOCT b, KOTOpEE 00LITHO XapaKTe-
PH3YIOTCR C/IOBAMMN: <NDAMAH NPOXOEMT I6pe3 TOYKY», <TOUKA JIEKHT Ha
OpAEMOf HAH HA IAOCKOCTH? H T.1. D13 rpynmma cOCTORT B3 CIREAYIOMMX
BKCHOM!

1. Hee mounu onpedessiom eduncmeennyno NPoTodaiyio YEPes HUT
RPAMYO.

2. Ha xancdoll npamol seocum ne Menee GeyT MoNex; Cluecmeom
no xpaiivell MEPE MPU MONKY, Ne seXCatjue Ha oduoll npamot.
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3. Yepes mpu moxxu, ne acxcawue ne odnotl npamot, nporodum
edurcnsennas naocxocmy. B xeacdol naocrocmu seocum no xpofl-
Hell mepe odua Mmouxg.

4. Ecau dee mousu npamott aunuy sevcam 6 daxwoti naockocmu, mo
u 5Ce MoKy Mot npRMoll AcHcam & motl sice naecKocmy.

5. Ecau dee naocrocmu umerwom odny obuine moysy, mo ont usmeom
u £uie no xpaiined mepe odny oftugne mouxy.

6. Cywecmeyemn no xpatinedl Mepe xemuwpe MoKy, He aescoyue @
odnoOtE nAGCKoCMY.

IIpn nepsoM B3TNEme HA 3TU AKCHOMB HEKOTOPHE M3 HHX MOTYT
TIOKABATBCA HIH HEJIOCTATOMANIMY, WIH Boobme menyxupnm. Tax, ax-
cuoMa 2 KaKk 6u mMpoTHBOPeuNT OOLMAOMY MPEACTABACHHIO O UPAMOl, KA
KOTOpO#l MBI MBICTHM Oecuscnensoe muoxecreo Touek. Ho He crremyer
330bIBaTh, 9TO TOUKHM M OpAMbie BBEJCHH Y HAC KaK NepBUUHLIE, HE
3apACAAE OO OT APYroro nossrud. QHU MOrYT CYmecTBOBAThH pa3-
Aenbuo. IIcoroMy, Koraa MEI FOBOPANH, YTo TOUKA JEKHAT Ha NpAMOl HIA
TTO NpAMAE APOXOART 9epe3 TOWKY, Mbi MPHUNHCHEEBANN TOUKe M Apamoit
CHOCOGHOCTS HAXOMHTHCA MeKAY COGOH B HEKOTOPOM B3AMMOOTHOMICHWH.
Yrobrt ACHee BPeACTABHTD Cebe TaKkoe pasneNbHOE CYIICCTROBAHNE TOUEK,
TPAMBIX H NNOCKOCTelk H B3RHMOOTHOIIGHHMS MEXAY HMMM, DygeM HX
OpencTabiATh cebe B BUAE KOHKPETHR (DH3MYECKHX npeameros. Togxu
Gyaem MpeAcTaBIATD cebe B BAIE rOpoIMH KakoN-maGyap onpenenensoi
BENMINHLL. JTH OPOWHREL GyneM mpeamonaraTs mapocbpasuott Gopmer
M AOCTATOMHO MATKuMM (HaupEMep, pasfyxmmmu B Boae), ¥Tobm mMx
MOXHO ObI/I0 NPOKANBIBATH TORKHMH HINIAMH H PE3ATH Ha YacTH. [Ipamue
nuBuH OyAeM MPENCTABNATS B BURE OYEHL TOHKAX CTAJBHEIX HIOMOK,
A OJIOCKOCTH — B BHAC CTOJIb JKe TOHKHX MAACTHHOK. CHauama oTH
MUIACTHHKH, MO H MOPOMINHB RpEACTasAseM cele HudeM He cBa3ad-
HBIMH M AAXKE HAXOZAIIMMACA B DasHRIX MECTRX: B OZHOM MecTe —
Ky1xa ropoxa, B ApyroM — rpyfa CTalkHbIX WMIJI, B TPETbeM — IavKa
CRONKEeRANX MAaCcTHROK. HavHeM remeps mONYMHATE MX TeM YCAOBHSM,
KOTOPBIE COASPKATCA B HAIIMX aKcHoMax. Mut 6yaem cumraTs, HTO TOYKA
JeXHT HA NPAMOH, eClAH HIVIA NPOKAJINBaeT INOPOIIAHY HaH XoTa OBl
YaCTHIHO BXOJMT & Hee. ByneM cunTars, TTo TOUKA JEXKHT HA THIOCKOCTH,
€CHI TOHKAT MIACTHHKA PEKET FOPOIHHY NONGJIAM MAK JHIDL HANPDE3AeT
ropomuny. Haxowen, Gymenm cunTaTh, 4TO NpaMas JIEXHUT Ha IAOCKOCTH,
€CJIA TOHKASA M2 CHYXKHT KPAaeM INIACTHHKM, T. €. eclIi HIVI3, mpRieraeT
Ha BCeM NPOTAKEHHM K KPAalo IVIACTHHKH, He BLIJABAACH OT Hee MM B TY,
HH B ADYTYIO CTOopoHy. UTo 03HAYAIOT NpH $THX YCROBHAX akcHoMb? Ol
TpebyloT, YTOGH HALMA POPOIIMHBI, I K TUIACTHHKH IDHHSIH TAKOE
PACcCNONIOXEHAE B NMPOCTPAHCTEE, Yrobbl KaXKAple mBe COpOMIHHEL GBUTH
NPOKONIOTH 0 Kpadihell Mepe omRoft MrAOH MM HAHW3AHLI HA OAHY MIIY
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(axcmoma 1}; Kaxnan Mr1a DPOKANLIBAJIA HE MEHee ABYX ropourny (akcro-
Ma 2); Kaxxape Tpa ropommen 6e1an paspesans! (wiax HaaApesanst) oauof
nnacTHEKOd u YTODR KaxKaad OASCTAHKA HAaApe3ans nmo KpadiHelt mepe
ofRy ropomnny (axcuoma 3); eCu ABe rOpPOMIMHBI, HAHM3AHABIE HA OONY
HCNY, HaApes3aTh HEKOTOpol MAACTREHKON, TO M BCe ADyTHeé POPOMIHHH,
KOTOpDEIE MOTYT OKA3SATHCH HAHMIAHABIMHM HA TY JKe ULy, HaApeahinann Gul
TOH >Ke MAacTHHKON (aEcHoMa 4); ec/i Ape MIACTHRKH HAIPE3AIOT ONHY,
H TY € ropomuHy, TO OHY HaApeszanm Obl no Kpaline#t mepe eme ogmy
roponmuy {akcuoMa 5); mMeloTcH mo xpafiveli Mepe deTHpe FOPONIHHEL,
He paspe3aHume (U He Haape3akHbie) OFHOA H TOH >Ke MIACTHHKON (ax-
cuoMa 6). Takms ycIoBUAM AQDKHH YAOBJICTBOPATH HAIMM TOPOLIMHEL,
ArAaw # unacTaakd. M takyr xoMGaHAmMO ropommd, WM M ILTACTHHOK
HETPYARO NOCTPORTh, JleficTBRTEIbHO, OTAENMM OT NA9KH ILIACTHAOK
YeTeipe mWACTARKA. O0pexxeM MX N KpasM TaK, YTOOHM KaXIad M3 HHX
npanana. GopMy PABHOCTOPOHHET) TPEYTOILHUKA ONPEHENCHHOIO pasMe-
pa. s rpyan ura po3bMeM 6 mTyk B oGnoMaeM MX KOHIB TakK, Wwrobb
BC@ HIVIBI CTAJIA OAHOR NJIMHA, PABHOR CTOPOHE TPEYTIbHOM TLIACTHHKN.
Bozbmenm Janee 4 ropOIMEERL H ¢OCTABUM CHSAYIOMYIO Gurypy: U3 4 nra-
CTHHOK COCTABHM NPABANLHLI TETPAIAP; B MAIEE MEX QY NPHICTAIONEMA
KpasaM¥ IUIACTHHOK BIIOXKHM HIJIBI, 3 HA BEepLINHAX TeTPa’Apa NOMeCTHM
POPOIIHMEE! TAK, YTOOB NAMCTHHKH MX BAOPE3AIH, 3 HOALL NPOKANHBAJIH.
Jlns sTolt COROKYNHOCTH TOPOIIMH, MMM M IUTACTHHOK ¥IOBJIETBOPHIOTCH
BCe MOCTABJACHHBIE BHIIIG TPeOOBANNA, T. €. BCE HALIH AKCAOMEL,

Hz aroro upuMepa BUOHO,9T0 MHOXKECTBO TOYEK, NPAMEIX H INIOCKO-
CTéH, YAOBRETBODMIOMEX aKcEOMaM 1-# rpynnsl, MoxieT OBTh KOHEIHBIM.
B namem npumepe Miz umeeM Beero 4 Touk, 6 mpAMbx B 4 I0CKXOCTH.

Bropas TPyuna aKCHOM — <AKCHOMEBI NOPSAKA» — HMEET LEAbIO
B oraeTnHBoft dopMe BRICKA3ATD TE HOVICKEHMI, HA KOTOpHE MBI OHB-
paemcA, KOTIOa POBOPAM O TOM RAM MHOM NOPASKE PACHoJOKeNMs To9eK
Ha mpamolt H HA nnockocTH. ['NMaBHLIM NOHSTHEM 3feCh ABNACTCH PACHO-
JloXKeHHe Ha OpaEMoil ofHoll TOMKM Mexay Apyme Apyrumu. JIormyeckoe
CoaepKaHie 3TOrO NOHATHA N YCTAHABIHBAETCS AKCHOMAMU 9TOMN PPYIIILL.
OHa, COCTONT W3 CACAYIONINX AKCHOM:

1. Ecau B aesrcum mexcdy A « C, mo A, B u C — pasavunme mouxy
npamoti, u B reocum maxorce meocdy C u A.

2, Hpu dannut deyr movxaz A u B na npasoil aunuy na et cyuse-
cmeyem ne xpalinett mepe odna moxxe C maxes, wmo B aeocum
smexcdy A u C.

3. Hs mpex dannmz movex e npamot e bosce wem odna Aeocum
Mmeancdy deyma dpyzumi.

4. Ecau 8 danmoii nacckocmu danwwt mpeyeoavrux ABC u xexas-
AubO NpAMAR @, HE NPOTOJAWAR HU “ePEs oYy U3 820 GEPUUUN U
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nepecexaowan ompesox AB, mo ona nenpemenno nepecenem uan
ompesox BC, uay ompesox AC.

STH AKCHOMBI IPEILABAAIOT K HAIIMM TOYKAM, HPSAMEIM H I0CKOCTAM
TpeGoBaHUH, KOTOPBIM OHHM JNOKHLI YHEOBRETBOPATH, Ta COBOKyIHOCTE
rpaneit, pefep # BepllinH TeTPasApPa, KOTOPAS YAQBICTBOPAAR AKCHOMAM
1-& rpynne, yxe de YAOBIETBOPAST RAIIMM AKCHOMAM. B camom gene,
Ha Kaxaoft Haurell Hrie Obliy HAHU3AHBL JHIE JBE TOPOIIHHBL, MEXKIXY
TEeM KaK BTOpasg akcHoma 2-#f rpynmm Tpebyer, yrofu na mpamoli Gutio
He MmeHee Tpex Touek. A Bonee mompobHEL aHANN3 NOKAZWBAET, YTO HA
Kaxnoll opaMoft A0DKHEO NexaTh GeCUHCIeRHoe MEQXKECTBO TOYEK M W0
axcuoMaM 2-#1 H 1-ii rpynn, BMecTe BRATHIM, MOXKET ¥I0BJIETBOPATE JINITH
GecKoHEeHHOE MHOMKECTBO TOYEK, NPAMBIX H INIOCKOCTel*) .

Tperpa rpynna axcuoM — <aKCHAOMBI KOHIPYSHTHOCTH® — HMEET
LgJIBI0 YCTAHOBHUTH OCHOBHEE HPEJJIOXNKEHNA O PABEHCTEE OTPE3KOB M yT-
JIOB.

Oua COREpXKHT CACAYIOIHE AKCHOMEL:

1. Ha a060d npamoti om 210601 e mouxt ModcHO OTRACHCUL Ompe-
30K, pasruil dankomy,

2. Zlea ompesxa, pasuvie mpemvesy, pasus mexcdy coboti,

3. HDyemv A, B, C — tmouxu odnod npamoii u A1, By, C) — maxoce
mouRy odvoti npamoti u AB = A1 By, BC = B1C\; ecau ompesxu
AB u B, a maxoice A3 By u ByC) ne umeom obauguxr movex, mo
AC=A1CI.

4. Om soboli mouny Gannoti npamoil no JaHKYPO €6 CIMOPORY MONCHO
NOCMPOUMDd 0GUN U MMOADKO 00uR Y20r, pasril davnomy; Kawcdud
yzon paser camomy celbe.

5. FEeau a doyz mpeyzoavnuxazx ABC u A, B Cy cmoponw AB = A1 B,
AC = A\C, u ZBAC = LBy A\C1, mo LABC = /A, B:C,.

Cnenyer o6paTHTH BHHMAHHE HA TOCHEKHION AKCHOMY.

B yveGHHKax reoMeTpMm 9Ta akKCHOMA €CTh CAEGACTBRE BTOPOrO Cay-
YA PaBeHCTBA TPEYroAbHEKOE. HO caM0 3T0 PaBeRCTBO TpeyroBHHKOB
JAOKA3LIBAETCA MyTeM HANOKEHHA H, CIEA0BATENBHO, NPEANONATaeT BO3-
MOKHOCTE MePeMEINeHHS (DUIYD; TAKOS REPEMENIEHHE CAMO COCTAB/NET
HEKOTODYI0 HOBYIO aKCAOMY, H IIPUTOM He BKTIOICHKYIO B HAITY CHCTEMY.
IoaTomy npeanoxKkenre 5 # OPAXOAWTCA NPHAMMATEL KAK HOBYI0 AKCHOMY.
Io/m3oBanie 10 3aMeHseT OPUMEHEHHEe B TEOMETPHA METOH3 MepeMente-
gia uryp.

YersepTylo rpynny aKCEOM COCTABNAET OZHA — «AKCHOMA O IApan-
NenbHLIe OPAMBIXs. IIpH 3T0M BOSMOXKHOCTB CYIECTBOBAHMA NApa-
JIEBHBIX OPAMLIX BOKAILBaeTca 663 MOMOMmM HOBHX aKCHOM., A mOTOMY

*} JoxasaTenscrso STOro (AKTS BHXONAT K3 PAMOK HACTORMEH KHHrH
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A 4 4 4 Aps B Ay cC D

Puc. 158

akcAOMa Tpe(yeT /ML €AWHCTBEHHOCTH MapamIensHoll npsmoli: 4epes
dannpo mouxy @ Jannotl nAOCKOCMU MOICHO nposectiu we Goree odnotl
npamoti, e nepecexaowed fawrotl. 06 310fi aKCEOME MBI YK€ rOBODH-
Ju Bume.- HakoHell, NSTY0 M NOCAEIHION IPYHUOY AXCAOM COCTZBIRIOT
«AKCAOMEI HENPEPHBHOCTH», JTa Ipynna COCTORT U3 JABYX aKCHOM:

1. Axcaoma Apxmmeza. Ecau AB u CD — dga npoussosvkmr
ompesxa, mo wo npamott AB cyuecmayem pad mosex Ay, Az, A, ..., A
maxur, 4mo AAy = AjAy = AA3 = ... = A, 1A, =CD usmo B
Gydem aescamv mencdy A,y u A, (puc. 158).

2. AxcrmoMa nunelinoll noanoTEL. Touxu npamotl Aunuu obpasyrom
CUCTIEMY MOYLE, KOOPYIO HEABIR JOROARUMY HOSHMU MONKEIMY, KOO
Prie MONCHO Guio Ot cuumams npunedaescaugtsy motl vee npamot, bea
NADYUIEHUR PAREE YOMAHOBALHRNE akcuom”) .

Conepikanwe nepnofl H3 THX BKCAOM — AKCHOML ApxumMena — Jo-
CTATOYHO ACHO: aKCHOMa TpeDyeT, wrobm KaskAol Touxm npamoft, Kak
Oet Jasiexo oHA HE GLila RaMeueHa, MOKHEO GLITO HOCTATATh ¢ TOMOIIEK
KOHETHOrO THCHA PABHAIX ITATOB H, CAEH0BATEALRO, YTOOB MoXHO ObLr0
HM3MEPHTEH PACCTOSHHE OT AAHHOM Toykm Ao moboii Touxu npamoit. [Toaro-
MY 3Ty 8KCHOMY M Ha3HIBAIOT MHOTAA aKCHOMOMN H3MepeHMs.

[HocMOTPHM, B 9eM CYIHOCTE AKCHOMB JIHHEHON TOAHOTH. Yyamaecs
SAAIOT H3 KyPCa anrebpet, $TO 6CAN HA TUCROBON OCH IOCTPOHTS BCE TOUKH
¢ PAUBORAEHBIMH a0CIHCCAMHA, TO ITHM HE HCYEPHAKYTCH BCE TOYKH
npamoii; npaMad He 6yJeT CIUIONTS 3aNOIHEHA THMA To9KaMu. Tak, Touxs
¢ HPPATAOHANLENIME abcugccaMi elue e GyIyT HOCTPOCHE].

Koruia peoaaTca anrefpamieckne HppaIfMOHAIEHbIE WHCAS B BUIE KO-
Hell BCeBOSMOMKHEIX CTENeHeli W3 palMOHANLHEY YHCEN B KopHeld anref-
PAHYECKNX ypaBHeHHH ¢ panMoNaNbHBIME KoxbduipenTaMu 1 CTpoarcs
COOTBETCTBYIOIME HM TOYKH HA IHC/IOBOH OCH, TO SHCI0BAA OCH Oborama-
€TCA HOBBIMH TOYKAMH ¢ HppalHoHansabpMA abcuuccamu. Ho sa aucnosoit
OCH BCe ellle OCTAIOTCA WYCThIE MECTA, LAE €€ MOTYT OBITH BCTABJEHE
HoBhte Toaxa. Tak, T049kwm ¢ abcwmecamu w, Wy, M3, /T m T.11. we 6yayr
HAHECeHH Ha IACI0BOH ocH. OCh SANOIHUTCA BCA JIMIDB [TOCJE TOTO, KAK
GyayT BBeNEeRH Bece melicTBATenALHEIe wncas. Ilocne aToro Ha el ReIL3H
Oynmer Bcrapure HOByIs TOUKy. Ha Heit yxke He oCTSHETCHI IyCTHIX MECT.
AxcroMa noanoTe Tpebyer, yTobH HMeHHO THM cBoficTBoM 06mamana
reOMETPHYICCKRA NpAMasn: YToOH Ha Hell He OCTANOCH HUM OAHOTC IYCTOrO
MECTa, KY/Ja MOKHO BELIO BCTABATEL HOBYH) TOUKY.

*) Tounee: Ges Hapymemus NEPBEIX ABYX GECHOM COGARHENAR, BKCHOM MODALKA,
neprofl ARCHOME! KOHIPYIMTHOCTH W ANCHOME! ADXHMEIA.
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IpunsTue 3710l AKCHOME OSBOAMET CIUTATH, ITO KAZKAOMY ACHCTER-
TeALHOMY HHCHY COOTBETCTBYET ONPEJeNCHHAS TOMKA Ha OpaMofl npu
BeifpanHoM Bauajie oTCqeTa abcmuce ®, 00PaTHO, KAKEOHA TOUKe MpAMOl
COOTEETCTBYET ONpENe/eHRoe AeCTEHTENBHO THCHO.

Throe mepedeHb BCEX AKCHOM, HA KOTOPHIX GajupyeTcs B HaCTosmiee
BpeMH CBKIKIAOES F¢OMETPHA.

5. Ecan Teneph MpOBECTH AHANN3 BCETO KypCh INEMEHTApHOR reo-
METDHHA, TO MOXKHO GYAeT 3aMeTHTh, 9T0 OPH BCEX NMPOBOAUMELX JOKA-
3ATENBCTBAX HE KPHXOJHIOCH ODHPATHCA Mt HA KAKWE NHEE HCXOIHLIE
OOJIOKEHHA, KPOME TeX, KOTOphi¢ 3AKMIOUCHE B AaHuoll Bnune cHcTe-
Me aKcHoM. OfEM M3 STHX NOMOMKCHHA, KAK AKCHOMA O NBpa/le/IbHEIX
K HEKOTOPHE H3 AKCHOM COEAMHEHHS, ObLIM BLICKA3AHE ABHO, APYIHe
MOJYAJHBO CYHTAHCE KaK camo coboll pasymerommecd. AKCHOMB KOH-
FPYSHTHOCTH OHUTH 38MEHEHE! IPEII0JKeHHeM 0 BO3MMKHOCTH cBoboaHCTO
nepememenns ¢huryp B npocrpancree. Ho camo 310 mpemyioxenne, Kak
noKasbinaeT Gosee noapobuntit ero aHATHI, ABASETCA CAOKHOR aKkcHoMoil,
PABRHOCHALHO# Beell CORBOKYNHOCTH AKCHOM KORIPYSHTHOCTH.
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TABJIMIIA OYHKITUA

TABJIAITA TPITOHOMETPHYECKHX ®VHKIINH
Yepes KaxAeI rpapyc yraoe or 0° oo 90°

Upanycss] Crmmyc | Kocumyce: | 'Tanrencst | KoTamremch I‘pwtnl
0 0,00000 |  1,00000 0,00000 00 90
1 0,01745 0,99985 0,01746 57,28006 89
2 0,03490 0,95939 0,03492 28,63688 8
3 0,05234 0,00863 0,05241 19,08114 87
1 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 $,51436 84
7 0,12187 0,99255 0,12278 8,14435 83
8 0,13917 0,69027 0,14054 711537 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 0,06503 0,26795 3,73205 75
16 0,27564 0,96126 0,28675 348741 T4
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 0,83969 0,36397 2,74748 70
21 0,35837 0,03358 0,33386 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 0,01355 0,44523 2,24604 66
25 0,42262 0,90631 0,46631 2,14451 65
26 0,43837 0,80879 0,48773 2,05030 64
27 0,45399 0,80101 0,50053 1,96261 63
28 0,46947 0,38295 0,53171 1,88073 62
29 0,48481 0,87462 0,55431 1,30405 61
30 0,50000 0,86603 0,57735 1,73205 60
31 0,51604 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 0,55019 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

| 'Komy?_rCmym|Kmmncﬂ|TI‘amwencu|
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|I‘pmm| Cmnyctt | Kocanyewt | Tanrencw J__l_(_m-am'enm lea.uytul
37 0,60182 0,79864 0,75356 | 1,32704 53
38 0,61566 0,78801 0,78129 1,27004 52
30 0,62932 0,77715 0,80073 1,23490 51
40 0,64279 0,76604 0,83910 1,19175 50
a1 0,65606 0,75471 0,86929 1,15087 49
42 0,66913 0,74314 0,90040 1,11061 48
43 0,68200 0,73135 0,03352 1,07239 47
44 0,69466 0,71134 0,96569 1,03553 46
45 0,70711 0,70711 1,00000 1,00000 45

Kocunycet | Cumycwt | Koramrencn Tanrencut

Hexorophle uncna, sacto yhorpeGaseMele Npy peIHeHNH 3aKay

@~ 3,1416 (omo 3%) ; % ~0,01745; V2 =~ 1,4142;

V5 = 2,2361; % = 0,3183,; %(p&m&n) 2~ 57°17'44";
V3= 1,73205; V6 = 2,4495.
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Hagarensckas pUpMa
«DE3HKO-MATEMATHYECKAS JUTEPATYPA»
MAMK <«Hayka/HHTepneprogukas
117997 Mockea, Ilpodgcorwsnas ya., 90

B maparenscree « PHIMATIINT» Bauip u3 meusTu
(2000-2003 rr.)

Jnd DocTynamux B By3bl

Beaoauneuxusi C.H., Epxosun 0.C., Kasaxosueaa B, A Heeyuscxan T.C.
3agagnnk oo (bnaume

Bewdpuxoa I A., Byzosues B.B., Kepovoenqes B.B., Maxuwes I 4. 3apa-
4y no dmauxe A% NMOCTYNAIOWIAX B BY3kL

Bydax A.B., Uledpun B.M. Jnementapuas MaTeMaTHEa: PykopoacTeo ans
NOCTYNAIOWKX B By3bi.

Bymuxoa E.H., Kondpamves A.C. Prsuxa.

Bymuxos E.H., Kondpamvee A.C., Yaour B.M. Quzuxa.

Byxoeyes B.B., Kpusuenxos B.JI., Maxuwes I 5., Capacaa H.M. CGop-
HHK 3811349 No saemedrapHofl husnxe.

Jiypve M.B. leomerpna. Texunka pemenns saaad.

Maremarnka. 3aaaun perylarenbabix sx3amenos 8 MY am. M.B. Jlomo-
HOCOBA ¢ OTBETAMH U pemenusimu (1999-2002 rr.).

Hasapemos A.I1., MMTuzapes B.11., Cadoevunas H.B., Cusmoncs A.A. Mare-
MaTTIKS. 3a/la49H U BAPUAHTHL X pellieHHA HA BCTYMHTEABLHEIX JK3AME-
HAX B MOCKOBCKHX BY33X (SKOHOMHYECKRE CIEUHAILHOCTH).

Hasapemos A.I1., Cadosnusas H.B., Cumonce A.A. MaremaTrka. 3anayn
H BADHAHTH! MX DeHIeHHS HE BCTYOMTENbHEX IK3AMEHAX B MOCKOBCKHE
BY3bl (TEXHMYECKHE COCUUANILHOCTH).

Hasmrn I A. Ackapeasa.

ITuvexud A.A. 3apaun 0o ¢usure.

Ilomanos M.K., Osexnuw C.H., Hecmepewso 10.B. Koukypcume 3agaqn
1O MATEMATHKE.

Cedpaxan H.M., Acosrx A.M. Hepasencrea. Meroas RokasaTenberna.

Yenyprosa H.E., Coxoavea H.A. Buonorus. PykososcTso As nocTynao-
X B BY3sl.

Hivazpexutt 4.0., Yenyos H.H., Hesom H .M. Wsbpanusie 3anaun n Teo-
pemst asemenTapHoll maremaruks. Aputdmernxa n anrebpa.

Icaspexuds 4.0., Henyoe H.H., Seaom H.M. UsGpannnie 333348 H Teo-
peMbl sneMenTapHO# MaTeMaTnku. FeoMerpua (nnanumerpun).

Ilvaspesuis 4.0., Yewyoe H.H., Feaom U, M. Usbpanusie 3189 H Teo-
peMbl SnemeHTapHON MaTeMaTuku. [eomerpus (cTepeoMerpns).

Heopewuti BM., Musexud A A. Qcnoest Ppusnkn,

Haopewuti B.M., Ceresnes FO.A, Pusuxa. Copasounoce mocofne gans no-
CTYIAIMINX B BYJH.



Hay4Ho-nonyaspHaa MUTEPaTyYpa

Adanacvesa 0.B., Pesseyoea M.Jl., Camozusia T.C. Cpapuurensnan Th-
DOJMIOPHA AHCIARCKOrO W PYCCKOTO ASHKOB (IpaKTuKyMm).

Baspun H.H. Cenbckuit yuurens C.A. Paunnckufi u ero 3ajaun aaa ym-
CTBEHHOrO CYETA.

Baseasn 9.M., Patiaep I0.I]. Dusnka MORHNH T MOJIHHEIMIATH.

Beccapat M.A. Tak rosopun Jlauaay.

Bozdanxeouv 0.8, Nlekuun no skonorwu.

Bpodaucxuil B.M. Beunuiii ABuraTens — npexcae u reneps. Ot yronuu —
K HayKe, OT HAYKN — K YTOMHH.

Bocnomnnanus ob akagemuke A.B. Murgarne.

Aeaone H.E. Arom B CHIIBHOM TOJIE MA3EPHOTO HINYHUCHHUS,

Kuceaea A.IT. Apudpmernxa.

Kasayxun B.M. Croxacruveckye ypasHeHns rnasamid dbusnka (OcsoBubie
NOJIOXKEHAS, TOYHBIE PE3y/IbTATHE M ACHMIOTOTHYECKUe NpHONuKeHns).

Koamozopos A.H. 3eyxoB cepana THxoe 3x%0.

Koamozopos A.H. Uernua — Gaaro.

Kosmozopoe A.H. Drax crpox Berymas TechMa ...

Jhotumos A., Kuw /. Beepenne g sxciepusmenTansnyio ¢GhusuKky 4acTuH,
Cepreli Anexceesny JleGeaer. K 100-nernio co guA poageHns 0CHOBOIIO-
JONKHHKS, OTeYEeCTECHHON 2eKTPOHHONA BRIMACHHTENBHOH TeXHNKH.
Cmewxun B.C. Uabpanune Tpyam: Hayanee, negarorugeckue, nybanum-

CTHYIECKEE MAaTePHAJBL.
Cmesusun B.C. Wsbparnsie Tpyam: Teopua Tensioenix gsuraTeneil.

) ‘"M ppyrme xadarm

Ho sonpocam npuoOpeTeHHS KHETD o0pallaTbhes:
HzaaTenbckaa dupMa
«Pu3uKo-MaTEMATHYECKAR IUTEPATYPar
117997 Mockea, Hpodcoroznaa ya., 90
Ten. /daxc (095) 334-7421, e-mail: fizmat@maik.ru



GOAIYIO JKU3Hb C OTPOMHOI NOABL30U
gAst MHOTUX NOKOA€HUl I0HOUIeCMBA.
Ho peKopgcMeHOM-goAroXumenem
OKA3aACS y4eGHUK NO reoMempuu..."

npopeccop MIY us. M.B. Aowonocosa HX. Posos.
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