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NPEANCJIOBUE

Dra KHUra npeiactapager coGoi BTOPYIO 4acTb CGOpHHKA 34-
a4, COCTABJEHHOrO [0 MAaTepHalaM LIKOJbHOTO MaTeMaTHYeCKOTO
KpYyKKa npu MockoBckoM rocymapcTBenuoM yhuBepcurere. OHa
COAEPMKHT 3a1dyH MO JIAHHMETPHH M COBEPIIEHHO HE 3aBHCHT OT
nepBOH uyacTH KHUIH, mocBAweHHOH apudmeTHke u anrebpe.

IMpHHLHENE, KOTOPHIMH pPYKOBOJACTBOBAJIMCH aBTOpbI MpDH (10]-
6ope 3anzay, O6bIM TOZPCOHO yKa3anel B NPEIHCIOBHM K MEPBOA
Y4CTH KHHUCH. MHOrO BHHMaHnd yIeasyloCh 3a4a4aM «HeCTaHzapT-
HBLIM», TPEGYIOUIHM IJISI CBOEro pelueHus npuBiaedeHns coobpaxe-
Huif, HENPHBHIYHBLIX AIA WIKOJBHHKOR, HO WIHPOKO HCMO/b3YeMbIX
B MaTeMaTHKe cerogHfwxero xns, B nacrtosiuge#t Bropo# yactH
TaKHe «HECTAaHAApPTHHIE» 3a]auy COCTABJSIOT OCHOBHOE Colepika-
HHE MepBhX ABYX WMK/JOB 3a1ay, 1O CBOEMY XapakTepy OIH3KHX
npyr k apyry. B nreboabwom nukiae 2 («3amaun na vanGonpuine
H HaHMEHbINHE 3HAUCHHH, CBA3AHHBIE C PACTIONOWEHUEM TOUeK
H ¢uryp») coGpaHo HECKOMbKO 3aa4, KOTOphle MOXHO 6bino Obl
CBOOOAHO OTHECTH M K HuKAY 1, HO KOTOpHE XOTENOCH BHIEINTD
OTIAE/IbHO, 4TOOH fp4Ye OTTEHHTh TO 06lUee, UTO HMEeTCs y BCEX
HHX B noctanoBke Bonpoca. OTMETHM, 4TO Kpyr BONpPOCOB, 3a-
TPOHYTHIL B STOM pasjiese, HECMOTPA HA BCIO €ro 2JemedTap-
HOCTb, B HACTOfLlEe BpeMd elle TO/AbKO HAYHHAeT pa3pabaThi-
BaThCsl; P 3343y LHKJAA 2 3aMMCTBOBaH M3 CTaTel, HaneyaTtaH-
HLIX B HAayYyHbIX MAaTeMaTHUECKHUX IKYypHANax B cAMOE MNOCAeaHee
Bpemst (3a 1950—1951 rr.), a MHOrHe npHMBIKaOlue CIOAA BO-
NpoCH 0 HACTOSILErO BPEMEHH €ule W BORCE HE DPELIEHHI.

Crepytomue JBa unkia 3agad 6Gosee TpaguunoHubl. [lepeuiii
M3 HHX CONePAHT 33424l HAa MOCTPOGHHE W HA HAXOWIEHHE Teo-
METpHYECKHX MECT, BTOPOH — 3ajauu Ha JOKA3aTENbCTBO TEOPEM,
Ha pycckom fi3bixe uMeercst HECKOIBKO XOPOLIAX cOOPHHKOB 3a1a4

STHX THNOB, KOTOphIE MH 3J4€Ch CTAPaJMCh HE nyﬁm«xposau.
1%



4 JPEAUCIOBRE

Muorue sazayn UuKIOB 3 u 4 GHUIH NPHAYMAHN B LIKOJLHOM
MaTemMaTHyeckoM Kpyxke npu MI'Y wianm npensaranuch na mare-
MaTHYECKHMX OJHMIIHAJAaX MOCKOBCKHX LIKOJbLHUKOB (CIHCOK 3ajay,
npeAnaraBlluxcs Ha ONMMOMANAX, NpHReneH Ha cTp. 6). B nmk-
Jie 3, TIOCBALIEGHHOM 3a1a4aM HA IOCTDOEHHE, NMPHBEREHH B OCHOB-
HOM 3agaud, 6o/ee peaxHe B IIKOALHOH NpakTHKE, — 3aJaud Ha
MNOCTPOCHHH € OrPaHHYEHHBIMH CPEACTBAMH, IMOCTPOCHHA C IO-
MOLLbI0 HHCTPYMEHTOB, OT/AHYHBIX OT LHPKYJ/S U JHHEHKH, 10CTpOe-
HHsI HA TIOBEPXHOCTH cephl, 3a4aYH HA NOCTPOEHHE TPEyroJbHUKOB
U MHOTOYTOJLHHUKOB, 3a7TaHHBIX I[I0JOXKEHHEM HEKOTOPHIX TOUYEK
atux ¢uryp. B muxse 4, nocesieHHOM 3amayaM Ha J0K434Tesb-
CTBO, G0/IBLIOE BHHMAHHE YIEJSETCS TEOPEMaM, HIPAIOLIM Cylie-
CTBEHHYI0 POJIb B DA3NUYHLIX Pa3fe/nax Tak HA3hLIBAeMOH «BhicLIeH
TEOMETPHHY», a TAKXKE 3a4a4aM Ha OTHICKAHNHE HAUGOJbILIHX H HaH-
MEHBINMX BEJMYHH.

B pewenuax pgia sagay uuxkaoB 3 H 4 6buio 6ol yAOGHO
HCMOAbB30BATh CBOKCTBA ABMWeHHH wiH npeolpasopannit norotus;
Ipyriue 3anadyn XOpOoUIo PelIalTCs ¢ NpHMeHeHHEeM 6oJee CAOKHBIX
TeOMETPHYCCKUX MNpecOpa3oBannil (MPOEKTHRHLIE NPeoOpazoBaHud,
nidBepcust U T. 4.). Crpemsich caenaTb KHHTY [IOCTYNHOH BCEM
LIKOABHYKAM, MBI, OXHAKO, BRIHYMIEHH OTKA3aThCH OT HNOLOGHHLIX
peureruif; COOTBETCTBEHHO 3TOMY HCNOJAB30OBAHHE EOMETPHYECKHX
npeoGpa3oBaHHd B pelIeHNAX 3alay CBEAEHO K MHHHMYMY.

CnepyeTr OTMETHTb, YTO B HACTOALLEH, NJIAHIMETPHYECKOH, YaCTH
KHHTH HMEETCA HECKOJbKO 3a1ay, OTHOCALIMXCA K CBOHUTBaM
reoMeTpH4YecKkux (uryp B MpOCTpaHCTBe (TOYHO TaK Ke, Kak
B CJEAyIOlleH, CTepeoMEeTPHYECKOH, 4acTH KHHUTH OyayT BCTpe-
yaThcd M 3agayd mo raHuMmerpuu). Ilo sTomy nosoay Mo Mowem
TOJIbKO CHOBAa MOBTOPHTb Y€ CKa3aHHOE B YKa3aHHAX K MOJb-
30BaRHI0 KHUTOH B Havale nepBOH 49acTH: HA3BaHHA OTACJAbHBIX
LUHMKAOB H YacTeH KHHLH SBJSIOTCS B 3HAYHTEJbHOH Mepe yCJoB-
HUMH, MepejaloliiMy  TOJbKO ofliee COAepKaHue pasfena uau
yactH. Jlge Oau3KkHe MO COAEPNKAHHI0 3aZayd, OXHA H3 KOTO-
PhIX OTHOCHTCH K MNAAHUMETpPHH, a BTOPaf — K CTEPEOMETPHHU, MbL
CYHTAMH Uenecoo0pa3HbM TMOMECTHTh PSJOM IPYT ¢ JAPYroM, a He
B pa3HblX 4acTgX cGOpHHKA.

Best knura, kak u neppas 4acTb ¢OOpHHKA, COCTOMT H3 yCHA0-
BHI 3a4ay, peuleHHH, OTBETOB M yKa3aHMH (MOMelLeHHBIX B KOHK(e
keurn). [lpeanonaraercs, yro YHTATedb CHayasla MONLITaeTcs pe-
INTh 3afaqyy CaMOCTOSTE/bHO; B C1ydYae HEYAaYH pPEKOMEHAyercs
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MOCMOTPETb OTBET WM YKasaHHE M MocJae STOr0 NpoLO/IKATh
nyMaTh Hax 3anadedl. ToJbko B TOM caydae, eciH H nocjae O3Ha-
KOMJIEHHSl C YKa3aHUEM pelleHHe 3aJayd BCe-TaKH YNOPHO He
6yIer MoMyvaThCs, CAeLyeT (OCMOTPETh peillenue 3anaud. Ecam
3amaua Oyaer pemena, TO cJedyeT CPaBHHTL CBOE pellleHue ¢ pere-
HUeM, [pUBEAEHHHIM B KHure, B psize cnayvaeB Mu NPHBOIHIN
B KHNIE HECKOJbKO pasjHYHBIX pelleHHil 3ajxaun.

3agaun naHHON KHUTM B CPEAHEM J0BOJBHO TPYIHH; peuIe-
HHE MX, KaK NpaBmao, 6yIXeT TpeGoBaTh 3HAUHTEIBHOTO BPEMEHHU.
Bonee Tpynuble 3aZaYd MOMEYEHH 3BE3JOYKOH, a camble C/0K-
HHE H3 3THX MOCTeNHUX — JByMs 3Be3foukamu. Homepa sanau,
pellieHite KOTOpHX He TpebyeT 3HAHHH, BHIXOASUHX 32 MPeLeabl
NpOrpaMMuEl BOCBMH KJIACCOB CPeXHeH LIKOJb, HAGPAHB KYpCHBOM;
3HAaYHTeNbHAd 4acThb 9THX 3ajady JOCTYIHA H CEMHKJIACCHUKAM.

Hacrodauas uacTp c6oprnka «MabpanHue 3agaun u TeOpeMbl
sJaeMeHTapHOd MaTematnku» HamicaHa M. M. Hriomom; okono
10 3agmay npu 9TOM OLUIO 3aUMCTBOBAHO H3 PYKONHCH DOKOHHOTO
O. O. Wlknapckoro. ABTOp CYHTAET CBOHM JOJATOM BHIDA3HTH
6narogapsocts A. M. Slrnomy, HeMano momoraBmemy eMmy LpH
noaroToBke Hacrtosmed knurn, A. M. Perucory, BHHMaTe/IbHO
NPOYHTABIIEMY PYKONHCh H CIeqaBilieMy psill 3aMeyaHui, YYTEHHhIX
npu peaakTuposarun kHMru, a raxke T. E, Auknnyse n
P. A. MupHoMmy, NpHHSIBUINM 3HAYHTEJIbHOE Y4aCTHE B H3TOTOB-
JIeHHH 4YepTexei,

H. M. sleaon



HOMEPA 3ANAY, MPEAJATABIIMXCA HA MOCKOBCKH:
MATEMATHYECKHX OJIMMIIUAIAX

Onumnuansl mpoBoasTcs B B2 Typa: NepBuldl Typ HMee
OTOOPOYHLIH  XapakTep, BTOPOH SABAAETCS OCHOBHBIM  9Tanol
COpeBHOBAHUS. .
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X1V (1951) 9a) 112a)
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1X (1946) 142 35, 85

X (1947) — 176)
X1 (1948) 16 15, 52

X11 (1949) 53 21, 34, 51

XIIT (1950) 25, 113 66)
X1V (1951) 63 11, 226 ]




SADAUYHU

1. 3ATAYHM CMEITAHHOI'O COAEPXKAHUA

1. Urpa B Mouers. [Boe 1o ouepend xaaayr #Ha npaMo-
YrOJbHHIA CTOJ MATHKONEEUHHe MOHETH. MOHETH MOWHO KAacTh
TOJMBKO Ha CBOGOJHBIE MecTa (T. €. Tak, 4TOOH OHH HE MOKPGI-
BaJau APyr apyra paxe ordacrtu). COBHraTh MOHETH € MeCTa, Ha
KOTOPO@ OHH MOJOXeEHH, Hembass. [Ipeamomaraercss, MTo Kammsiif
HMMEET JIOCTATOYHOE KOJMYECTBO MOHET. DBrmrpaBuminM cuuraercs
TOT, KTO IOJOXHT MOHETY MOCACAHUM.

Kak nomkeH KIaCTh MOHETHI HAYWHAIOWME Wrpy, 4TOOLl Bbi-
UrpaTh?

2. Ha maxmaraoli nocke ¢ oObIYHOM DpacKpackoll HADHCOBATH
OKPYWHOCTb HAHOOAbIIET0 BO3MOXKHOTO pajgnyca Tak, YToOH oHA
HE mnepecexana HH OAHOro Oe-
JIOTO TOJS.

3. DymaxHnas 1eHTa NOCTOSTH-
HOH IUHPHUHB 3aBA3aHA NPOCTHIM
y3aoM (uepT. 1, @) u 3areM

a) 0)
Yepr. 1.

CTAHyTA TaK, 4YTOOH y3en cran miockum (uepr. 1, 6). Hoka-
34Tk, 4YTO Yy3eJ HMEeT (POpMy HNPAaBHJILHOIO NATHYTOJILHHKA,
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4. MoryTt nu OHTb IBa TPEYroNbHHKA HEPABHHMH, €C/H BCE
yIJB  NEpBOro TPeyroJibHHKa pPaBHEl COOTBETCTBYIOUHM YriaM
BTOPOrO0 TPEYrOMbHHKA W [BE CTOPOHH IMEPBOrO TPEYroJbHHKA
paBHH JIByM CTOPOHaM BTOPOTO TPEyroJbHHKa?

5. Kaxoe nauGonbluee 4YHCAO OCTPHX YIJOB MOXET BCTpe-
THTHCS B BHIMYKJIOM MHOrOYTOJbHUKE?

6. B BHNMYKIOM MHOrOYrOoJAbHAKE OPOBEZEHH BCE €ro JAuaro-
Hanan. OHH pa3GHBAIOT STOT MHOTOYTONBHUK Ha pax Gosee MeAKHX

Yepr. 2.

muoroyroabuukos (uept, 2). Kakoe wnauGosbumiee wucno cropon
MOXET HMETb MHOTOYTOJIbHHK pa30uenus, ec/H NepBOHauaabHHH
MHOTOYFO/MIBHHK HMEeT

a) 13 cropoH,

6)* 1950 cropon?

7;§Kakoe Hanbo/bIIEE YHCIO TOYEK CAMOMEDPECEUEHHS MOWKET
HMEThH 3aMKHYTas JIOMaHa#, COCTOAlAd M3

a) 13 3BeHbes,

6)** 1950 3penbeB?

8. a) Hdokasath, 4TO BesikAH (He OOGA3aTENbHO BHIMYKJH!)
MHOTOYTOJIBHHK MOXHO pasGuTh Ha TPeyrOJbHHKH Henepecekalo-
IWHMHCS BHATOHA/IAMH,



9--10] BANAYH CMELJAHHOTO COLEPWAHHS 9

6) JlokasaTb, uYTO CcyMMa BHYTPEHHUX YIJIOB BCSKOrO (HE
00513aTeNbHO BHINYKJIOr0) r-yroibHAKa paBHa 2d (n— 2).

[Mpumewanue., Jlas cayyas BBHIIYKIOrO MHOrOYTOJbHHKA IIpeJIO-
WeHMd 3anay 8 a) u 6) O6LIEH3BECTHBL

9. a) Ilycts ABCD u A'B’'C'D’ — 1Ba BHIyKIHX 4YeTHIpEX-
yrONbHUKA C COOTBETCTBEHHO DaBHLIMH cTopoHamn (AB=A'B,
BC=B'C nr. ). Jlokasats, uto ecan L A> LA, 10

LB LB, LC>/C w LD /D

)¥ Tyers A4 144y o A, m AJAAL .. A —Ba Hepas-

HBIX BBINYKJLIX MHOI‘OYT‘OJIbHHKa C COOTBETCTBEHHO PABHBIMH CTO-

poramn (A Ay==AA,, A;A,= A4, n 1. 1.). [okasats, 4TO

B psly passocTeld
La—LA, LA—LA LA—LA, ...
wLA— LAy LA—LA
nocse HCKAIOUEHHSI H3 HETO BCeX pa3HOcTeH, paBHHIX HYJIO, 6yaeT
He MeHblle YeThipeX IepeMeH 3HakKa (T. e. nepexoLO0B OT MOJOWH-

TeMbHBIX PA3HOCTEN K OTPHUATENBHBIM HJH MEPEeXOA0B OT OTPHIIA-
TEABHBIX Pa3HOCTeN K MOJOWKHTENBHEIM).

MMpumedanune HeTpyiwo suiaers, 410 mpm n=—4 Teopema sa-
nayn 9 6) nepexoauT B IpejjoKeHHe 3anaud 9 a).

Teopema 3ajaun 9 6) Oblia BHEpBbl€ BbLICKa3aHa (PPAaHIY3CKHM
matematikoM O. Koutn, xotopuifi BOCTOAb30BaACs €10 AAs AOKA3aTENdb-
CTBa OJHOTO BaXHOIO CTEPEOMETPHUECKOro
NpeliJoXeHHs (TdK HAa3bIBacMas «TeopeMa
Kowu o wmHororpanunkax»). Jto6onbiTHO OT-
MEeTHTb, YTO J[OKa3aTelbCTBO, KOTOopoe Komrn
Inan TeopeMe sazaud 9 6), OKa3ajd0Ch Hewep-
HBIM (CM. [0 3TOMY IIOBOAY NPHUMEYAHHE K pe-
HIEHHI0 HACTOsMIEH 3a1auH).

10. OxpyxHocTh DazHyca, pPaBHOTO
BHICOTE HEKOTOPOro PaBHOCTOPOHHErO Tpe-
YTONbHUKA, KATHTCA II0 CTOPOHE 3TOTO
Tpeyronbunka. Jlokasatb, uTo Ayra, BH-
Cexaemasi CTOPOHAMH TDEYrOAbHHKA U3
OKpyHOCTH, Bce Bpems paBHa 60° JlokasaTh TaKxe, 4TO
«IMH3a», TOJyvYaeMas OTpaeHHeM ITOH JyrH OTHOCHTE/NBHO CTH-
FuBaioitiell ee XopAn (4epT. 3), OCTAaeTCH BCE BPEMA BHYTPH
TPeYTo/1bHHKA.

Yepr.
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11, OxpyxHocTh 06/1anaeT TeM CBOHCTBOM, 4TG BHYTpH Hee
MOXHO JBHYaTh BMNHCAHHLIH NPaBHJbHLIA TPEYroJbHUK Tax, YTOOH
KaxJass BEpUINHA TPEyToJAbHHKA OMHCHIBAMA 3TY OKPYKHOCTb.
Hafitw nockylo 3aMkHYTyl0 HecaMoNepecekaioulylocs KpHBYIO,
OT/IMUHYID OT OKPYHOCTH, BHYTPH KOTODOH TOXE MOXHO IBHTATh
NpaBHAbHBIA  TpeyroAbHHK TaK, YTOOH KawAasd €ro BeplIMHA
onucana 3Ty KpHBYIO.

MNMpumevanue. 3agaun 10 u 11, HecMOTpPA Ha HECXOACTBO ¢op-
MYJHPOBOK, POACTBEHHBI Mexny coGolf. V3 pesyinrata sagaun 10 cie-
AYeT, YTO CYIECTBYIOT KPUBbIE, OTJIHYHbBIE OT OKDYKHOCTH, KOTOpH €
MOryT CBOGOIHO BpaumaTsLcd BHYTPH NPaBHABHOLO
TpeyroabHHKA, CONPHKACAACH BCE BPEMS CO BCEMH €ro CTOPOHAMH
(3TuM cBoHcTBOM Oygmer ofsfanaTh, HalpuUMep, JHH3a, H300paMKeHHas Ha
yepr. 3). B sanaue 11 Tpebyercs HalTH Takyi0 OTIHYHYIO OT OKPYMHOCTH
KpHBYIO, BHYTDPH KOTOpPOi#l MOxeT CBOOGOAHO BpaularTh-
¢l OpaBHUIbHBHA TPEeyroiabHHEK, CKOAb3d BCEMH CBOMMH Bep-
MIMHAM¥ 10 9TOH KPUBOIL.

[ToxpoSiee o KpuBLIX, KOTOpDIE MOI'YT BPAMIaThCA BHYTPH MPaBUAb-
HOTO TpeyrosbHuKa, ¢M. B kiiure V. M. Sfraom u B.T. Boartsasn-
CKHH «Boimykable ¢(urypoi», cepus DuGiHoTeka MaTeMaTHYECKOro
KPyXKa, Bbill 4.

12. B TpeyroapHuk BnucaHa OKPYXKHOCTb, a BOKPYT HEE OIH-
can kBazpat (uept. 4). Hokasatb, 4YTO BHYTPH TPEYroOJAbHHKA
Haxolutcs Go/ee [OJOBHHBI MepHMETPa KBaApatd. .

Hepr. 4.

13*. Oan tpeyroashuk ABC. Tpebyercsi HECKOJBKHMH IIps-
MOJMMHEHHLIMH  Da3pe3aMu  paabHTb INMAaCTHHKY, HMeoUlyw ¢op-
My ABC, Ha takue 4YacTH, 4TOOB 3ITHMH YACTAMH, MOJOXKEHHHIMH
HA TJIOCKOCTB APYTo#l uX CcTOpPOHOH, MOXKHO OLUIO MOKPHTH TOT
ke Tpeyronbiuk ABC. Kakoe HaumeHblnee 4uc/o pa3pe3oB IpH
STOM TPHAETCSl CHe/NaTh?
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I14. Bepunant A, B un C rtpeyronbiuka ABC coemusens
c toukamu A, By, C;, pacHoNOXeHHHIMH HAa MPOTHBOMNONOMHEIX
CTOPOHAX (HO HE B BEPLIMHAX).

Jlokasars, 4TO cepelnHE oTpe3koB AA;, BB,, CC, ue nexar
Ha OAHOH nNpsMOH.

15. Jaam jgBa Ttpeyroabuuka ABC u DEF u rtouka O.
Bepercs mobast Touka X BHytpu Tpeyroibhnka ABC u no6as
Touka Y BHyTpu Tpeyroabhnka DEF; tpeyroabank OXY moctpau-
BaeTcsl 10 mapainenorpamma OXZY (uept. 5).

a) JlokaxuTe, yTo MOJyuYeHHHle TakuM 0GpasoM TOukH Z 3a-
TIOJIHAOT MHOTOYTOJBHHK. :

6) CkonbkO CTOpPOH MOWET MMeTh MOCTPOSHHBIH TakuM ofpa-
30M MHOTOYTOJbHHK?

B) Hokawure, 4YTO NepUMETp MONYUEHHOTO MHOTOYTObHHKA
paBeH CyMMe TEpHMETPOB HCXOIHBIX TPEYTO/NbHHKOB.

Ilpumeuanue. eoMerpuueckoe MecTo ToueK Z HasblBaeTcs
cymmoi# TpeyroneHukos ABC w DEF. 310 Ha3BaHHe CBA3AHO C TeM,
YTO 1O MPABHIY CIOKEHHS BEKTOPHBIX BEJIMYMH (KIDABHIO Mapasieno-
TpamMMan, MO0 KOTOPOMY CKAAJABIRAIOTCS CHABI, CKOPOCTH U T. A.) Bektop OZ
paseu cymme BekTopoB OX u OY; OCHOBBIBAsCb Ha 3TOM, T'OBOPSIT HHO-
ra TaKiKe, yTo TOUKa Z PaBHA CyMMe Touyek X H Y (1pu 3alaHHOM «Ha-
yajge orcuera BekTOpom» O). ’

Cnoxenue ¢uryp, noxo6Hoe ToMy, KOTOpoe onpejeleHo B 3anade 15,
WrpaeT 3HAYMTENbHYIO pOJMb B HEKOTOPHX pasjiedax CcoBpeMeHnolfl reo-
METPUH.

Cum. o artoMy mosoay § 4 xuuru M. M. fraoma u B. I'. Boaran-
CKoOro, ueTHpoBaHHO# Ha crp. 10,
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16. Ilana OKPYWHOCTH H TOYKa A BHe ee; H3 STOH TOYKH
Mbl COBEpHIaeM TyTh M0 HEKOTOPOH 3aMKHYTOH JomaHOM, cocTod-
et U3 OTPe3KOB MpPAMBIX, Ka-
caTefibHLIX K OKPYXHOCTH, H 3a-
KaHYHBaeM NyTh B HaYyaabHOH
Touke A (uept. 6). YyacTku nmyrH,
10 KOTOPHIM Mul Opubmnmaemcs
K LEHTPY OKPy¥HOCTH, OepeM co
3HaKOM «ILTOCY, d@ Y4acTKH, 1o
KOTOPHIM YA/19eMCs OT LEHTPa ,—
co 3HakoM «MuHycy. [lokasars,
41O aiareOpauveckas CyMma JIJIMH
yYacTKOB MYTH, B3HTHX C yKa-
3aHHBLIMH 3HAKAMH, paBHA HYJIO.

17. a) Ha mnockoctn nauut

nare Touek A, B, C, D, E,

Yepr. 6. H3 KOTOPHIX HHK4KHE TpH He Je-

*at Ha onHol npsmoi. Jlokasars,

YTO M3 HHX MOXHO BHOGPATh HeTHPE TOUKU, ABJASIOULHECT BepIun-
HaMit BHIMYKJIOTO YE€THIPEXYTOMbHUKA,

6) Braytpn kBaipata A;A,A4,A, pacronomeH BHIMYK/IBIH qeTH-
pexyroibHuk  AgAgA;Ag; BHYyTpH A AgA, A, B3ATa Touka Ay,
HokasaTh, 4TO ecin W3 [IEBATH Touek Ay, A4, ..., A, Huka-
KHe TPpH HEe JNewaT Ha OJnoH NpsiMol, TO U3 HUX MOXKHO BHOpPaTh
NATH, JEeXaUIHX B BepHINHAX BLIIYKJOIO OSTHYTOJBHHKA.

MpuMedanue MOXHO 10Ka3aTh, YTO €CJH BOOGUIE HA MAOCKOCTH
HaHBl MPOM3BOJAbHEE [IeBATh TOYEK (HMKAKME TPH M3 KOTODBIX He
newaT Ha OAHOH NPAMOH), TO U3 HUX MCHHO BHIGpATh NATH TOUEK, AB-
JAIOWMXCA BEPIIMHAMH BBHIIYKIOTO MATHYTOJAbHUKA, C IPYrod CTOPOHH,
MOXHO YKasaThb TakKMe BOCEMb TOYEK MIOCKOCTH, YTO HHKAKHe NATh W3
3THX TOYEK HE ABAAIOTCA BEPUIMHAMU BBIMYKIOrO NATHYTOJbHUKA. TOYHO
TaK ¥e MOKHO JOKAa3aTb, YTO HauUMEHbIIEe YUCAO TOYEK IMIOCKOCTH (HH-
KaKHe TPH U3 KOTODHIX He JIeX4T Ha OfHOH MpaAMOH), H3 KOTOPBIX BCErxa
MOXHO BBIOpaTh 6, SABAAKIMHUXCA BEPUIMHAMH BBIMYKJIOTO MECTHYTONb-
HuKa, pasHO 17. (3aMerHM, 4TO 10KA3aTeJNbLCTBO 3ITOTO MPEJNOKEHHS fAB-
nsercd BechbMa caokHbiM.) CylecTByeT HpeRNOAOWeHHe, YTO HaUMEHb-
mee 4ucao &, takoe, uto ¥3 N TOUEK IVIOCKOCTH, HHKAKHE TPH H3 KOTO-
PHIX He JemaT Ha OfHOH NpAMOH, Bceraa MOXHO BBIGPATL #, ABAAIOMUXCH
BepUIMHAMH BBUIYKJIOrG 7-YroabHUKa, Raerca dopMmynoi

N=2n—2 +1

(npu n=3, 4, 5, 6 noryyaem N= 3, 5, 9, 17); ogHako 3T0 mnpexno-
JOMEHHe O CHX IIOP elle HUKeM He JIOKa3aHO # He OmpoBeprayTo.
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18*, Ha niockocTH JaHo HEKOTOpOe YHCIO TQUeK, KawAbie
TPH H3 KOTOPHX MOXHO 3aK/OuHTh B Kpyr paamyca 1. Hoxa-
3aTb, 4TO BC€ STH TOUKH MOXHO 3a- 2
KJIO4HTh B KPyr paauyca 1.

19, B tpeyronsunk ABC Bmmcas g
tpeyroaphuk  PQR. Hokasatrb, dt0
wIowaih XoT4 Obl OZHOTO H3 Tpe- P
yronsHukos BPQ, APR, CRQ (uept. 7)
HE TNPEBOCXONHT NAOUANH TPeyrodb- . r
Huka PQR. R
Hepr. 7.

20. Joka3ate, 410 M1060€ TPEyro/b-
HOe CedeHHe TPeyro/bHOH MHpaMuibl MO IIOWALH MEHbIIe XOTd
6ul OJHOH ee rpaHu.

2r*. B pannpifi TpeyTONbHMK MOMECTHTHL NEHTPAAbHO-CHMMET-
PHYHEIH MHOTOYTOJNBHHK HaHGO/bLIEH BO3MOXHOH MJIOLAMH.

[Mpumeuvanne. 3agaya 21 cBs3aHa ¢ OHpPeASNCHHEM «CTElleHH
IIEHTPaNbHOCTH» MJAOCKOH (Uryphl. B HEKOTODBIX CayYadx OKasbiBaeTcd
HYXHBIM 3aMeHHTb [aHHYI0 QUTypy F MeHbIleH HEeHTPaJbHO-CHM-
MeTpHUYHOH GUrypoH; mpu 3TOM Tpebyercss BbBIGPATH 3TY MEHbIUYIO
¢urypy F’ BO3MOXHO OOablleH (3TOT BONPOC MOXET BO3HHKHYTb H3
TpaKTHYeCKHX MOTpeSHOCTedl mpu packpoe Marepuana). OTHOLIEHHE ILTO-
wand /K miomaad £ HasblBaeTcs CTEHNEeHbIO WHeHTpaJdbHO-
CTH F; O4eBHIHO, CTeNeHb LEHTPAJLHOCTH HEe MPEBOCXOJMT €IHHHIBI H
paBHa eauHuLEe B TOM (M TOJBKO B TOM) Caydae, korda ¢urypa F uen-
TpaJdbHO-cUMMeTpHyHa, CM. TIO 3TOMY moBony 3axauy 33 kuuru M. M. fr-
aoma #u B. I'. Boatanckoro, uurupoBaHnofi Ha ctp. 10.

22. a) [lBe Toukn A u B IJIOCKOCTH, PacCTOSHHE MEXAy
KOTOPLIMH paBHO 1, coednHens BRINyKIOH soManod AP ... P B
(t. e. Tako#t momano#i, 4TO MHOroyronphuk APP,...P. B —
BRINYK/AbH). JloKasaTb, 4TO eCAH CYyMMa BHEIUHHX YIVIOB JiOMa-
HOH mpn TOUKax Py, Py, ..., P, pasia a<180° 10 annua

JIOMAaHOR HE MPEBOCXOAUT —

cos —
2

6) M3 Bcex BLINYK/IBIX MHOrOYroJIbHHKOB, Y KOTOPHX OAHA
CTOpPOHAa paBHAa @ M CyMMa BHELIHHX YrJOB MNpH BepHIHHAX, He
NpuneraioWHx K 3TOH cTOpoHe, paBHa 120°, nailTH MHOrOyro/n-
HUK HauGoablued mIOLaAH. '
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23. [okasaTb, 4TO HH OJMH W3 TPEYTOJbLHHKOR, BIHCAHHBIX
B BHINYK/ABIH MHOUOYroiphuk M, He MOMET uMeTs OGOAbBLIYIO
njaouwaib, 4eM HaunGoAbLIHH (O TIJIOLIANM) U3 BCEX TPEYrOJbHH-
KOB, BEpIUHHb KOTOPHIX COBNAJAIOT ¢ TpeMs KaKHMH-TO BEpILUH-
Hamun M.

INpumeuanue Teopema 3agaun 23 ykasblBaeT pelIeHHE CAeny-
Iolted 3afaun: énucamy 8 OQHHbIE MHOZ0Y20AbHUK MPEYZOABHUK Hal-
Goapueeit 803MONCHOU NAOWaOU. JLNS 9TOTO HAaLO PacCMOTPETh BCE TPe-
YTOJAbHUKH, BEPINHHBI KOTOPHIX COBNAJAl0T ¢ KaKMMU-THGO TpeMms Bep-
IUHHAME JAaHHOTO MHOUOYFOMbHHKA (TAKHX TPEYIQALHHKOB OyReT KOHed-
HOE YHCJI0) M BeIOpaTb H3 HUX HauGoabIni.

24. B npocrpaHcTBe Raubl ABa Tpeyroassna ABC n A'B'C’.
HokasaTe, 4T0 HauGOMBIUEM pacCTOSHHEM MEWAY TOYKamu Tpe-
yronpHuka ABC u Touxamn tpeyroasuuka A'B'C’ Gymer Hau-
Goabuini M3 AeBATH orpeskos AA', AB', AC’, BA’, BB', BC',
CA', CB', CC'.

25. lycre ABC nexortopu#t Tpeyroisask u BC=—qa, CA==0,
AB=¢, [/ BAC=a, JABC=}, L ACB=7y (yran usme-
paioTcd B pasuanax). [okasath, 410

n <aa+bB—}—c*(<_;_c_.

377 adb+c
Npumeuvanue. Jas terpasapa (T. e. IPOH3BOJbHOH TPEYIoAbHOH
MHPaMHIbl) HMEET MECTO HEPABEHCTBO, 6JIH3KOE K HepaBeHCTBY 3aiauu 25.
A uMeHHO, ecau a;, ay, as, 4y (5 ag— AIMHBL pebep HEKOTOpOro Te-
TpasiApa H o, dy, dg, d4, A5, dg — BEJHYHHDI COOTBETCTBYIOUIHX ABYrpa-
HBIX YIJIOB, H3MEPEHHble B paiHaHaX, TO

T < @19 - Gaty + daty 4 40, + A% - Ae3s <f_
3 a1+ ay+ ag+as+ a5+ a 2

OIHAKO AOKA3aTeNbCTBO STOFO HEpaBeHCTBA OYECHb CJOXKHO.

26. a) Jloxasath, 4TO NO KpafiHedf Mepe OMHO M3 OCHOBA-
HUfl  TEPNEHAMKYJSAPOB, ONYIGHHHIX M3 BHyTpesHeH# TouKH
BHIIYKJIOrO MHOTOYTOJIbHHKA HA €r0 CTOPOHbI, JIEWHT Ha camoH
CTOpPOHE, a4 He Ha ee NPOJLO/MKEeHHH.

6) Joxasath, uTo no KpaHuel Mepe OIHO 13 OCHOBaHUH nepnen-
LEMKYJSpOB, ONYIIEHHBX U3 BHyTpPeHHeH TOUKH BHINYKJIOTO MHOTO-
TpaHHHKA HA ero rpaHH, JEWHT Ha caMoM rpaHm, a He Ha ee
POROMKEHHH,
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27. a) Yepes ueHTp NpPaBHABHOrO ‘7-yTOJNBHHKA MpoBeleHa
apAMas [, He NPOXoAfINAg HU yepe3 OAHY M3 BEPIUMH MHOrO-
yroJbHHKa M HE mnapajielbHas HH OLHOH H3 CTOpoH (uepr. 8).
Dra npsMasi onpejgeaseT Ha CTOPOHaX MHOTOYTOJbHHKA 21 OT-
pe3KOB, CYHTAs OT BeplIHH MHOTOYTOJBbHMKA IO TOYEK rmepece-
yeHus NmpsMOH [ ¢ COOTBETCTBYIOUIHMH CTOPOHAMH (WIH HX [IPO-
po/mKeHusiMu), KawaoMy ®3 STHX OTPE3KOB MpuilHileM 3HAK,

+’f72 i '43

As

[As
Yepr. 8.

cYuTas 3TOT OTPE30K TNOJNOWKHTE/NbHBIM, €CJAH €ro HAmpaBeHHe
(ot BepmHHE A; MHOrOYro/lbHHKa 1O TOUYKH NEPCCEYEeHHs COOT-
BETCTBYIOWEH CTOPOHH ¢ /) COBnajaer ¢ HanpaBJeHHEM COOTBET-
CTByIOIIEH CTOPOHW (OT BepiiHB A, K0 Beplinubl A;,, HIH
A;_{), W OTpHUATEJbHHM B TPOTHBHOM caydae (uepr. 8).
JlokasaTb, 4TO cyMMa OODATHBIX BENHYUH PACCMATPHBAEMHIX 27
OTPe3KOB, B3ATHIX € COOTBETCTBYIOUIHMH 3HAKAMH, He 3aBUCHT
ot BbiGopa npsamo#t [,

6) Uepe3 ueHTp NpaBHABHOTO MHOTOTPAHHHKA, HMEIOLIErQ 7
peGep, mpoeexesa miaockocTs Il, we mpoxonduwlast i Yepes oamny
H3 BEPLIMH MHOTOTPAHHHKA M HE napaanelbHas HH OXHOMY H3
peGep. DTa MmIOCKOCTh onpenenseT Ha pebpax MHOTOTpaHHIKAE
2n oTpeskoB, cumras OT BEPUIMH MHOTOTPAaHHHKA M0 TOYEK IIe-
peceyenus coorBeTcTBYyIOUlEro pe6pa ¢ maockocThio II. Kawmomy
H3 OTPEe3KOB MNPUIHINEM 3HAK, CYHTAA STOT OTPE3OK MOJOKHTENb-
HbIM, €C/IH €ro Hanpas/eHHe COBMAjJAeT ¢ HAUPABJICHHEM COOTBET-
cTyloulero pebpa, H OTPHLATENbHLIM B NPOTHBHOM caydae. Jo-
Ka3aTb, YTO CyMMa OGpaTHHIX BEJNHYHH BCEX OTPE3KOB, B3ATHX C
COOTBETCTBYIOIMMH 3HAKAMH, HE 3aBHCHT OT BuiGopa naockoctu 1.
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28, Ha cropone A A, npaBunbHOro n-yroabuuxa AA,A;. . A,
B3Ta To4ka M;. 3ra TOYKa NPOEKTHPYeTCs H3 BepuwHum A,
B TOuKy M, cTopoHn AzAz uan ee unpogo/nkenns (1. e. M,
ecTb TOuKa nepeceyeHus npsmoi A, M; ¢ npamoli AyAg); satem
tTouka M, npoexrtupyercsl Hu3 BepuwiMHH A; B Touky M; cTo-
poubt AgA,; TOuKa M, NPOEKTHPYETCs! 13 BepUIHHB A, B TOUKY M,
cropousl AyA; w 1. A. Tlpn 9TOM mpouecc HE OCTaHAaBNAHRAETCS
nocje o0AHOro OGXOAa BCEX CTOPOH #-YTOJAbHHKA, a MPOAOJ-
waeTcss HeorpaHuuenso. Hokasats, yrto

a) ecnn n=4, 10 TouKka M;; cToponnm A;A,, KOTOpasg mo-
JyyaeTcs noc/e TPexXKpaTHOTO 06X0ja BCEX CTOPOH MHOTOYrO/b-
HuKa, coBmagaer ¢ M, (u, canegoearennno, AM;y coBnapaer
¢ M,, M, coenagaer ¢ My u T. IL.);

6) ecin n=—206, 10 TOuKa M3 cTOpoHn A A, KoTOpas nony-
yaercq Mocie JBYKpaTHOro ©6xoaa BCEX CTOPOH MHOTOYTOJb-
nuka, cosnmagaer ¢ M, (a snauur, M;, conagaer ¢ M,, M
cosnagaer ¢ M; u T. n.);

B) ecan =10, To Touka M;; ctoponn A;A,; KoTOpas mo-
Jydaercst MOCAE OJHOKPAaTHOPO 00X0Ja BCEX CTOPOH MHOTOYTO/b-
HuKa, cosnamaer ¢ M, (i, sHauur, M;; cosnamaer ¢ My, M,
copmamaer ¢ My u 1. IL.). :

[TpuMeuanue MOKHO JIOKasarh, YO CCAH 7 OTIMYHO OT 4, 6 u
10, T0 Hu oana u3 Touek My, ., B=1, 2, 3, ... KOTOpbIE MONYYAIOTCH
ONUCAHHLIM 00pasoM Ha ctopohe A4, He Gyner coBmanaTh ¢ HCXOAHOH
toukoft M, T. e. mpollecc GyleT NPOIOKATLCA HEOTPaHMyeHHO Ges
TOrO, YTOGbI MOJAYHelHble TOYKH Hauald HOBTOPATLCSL.

29. O1pe3ok AnuHbl 1 MOTHOCTDBIO NOKPHIT HEKOTOPHLIM YHC/IOM
JAexcallyiX Ha HeM MeHbUIHX OoTpe3koB. [lokasarhk, 4TO CpelH 9THX
OTpPE3KOB MOXHO HalTH HenmepeceKamumuecs Mexnay
c06OH OTPe3KH, CyMMa AJHH KOTOpHIX GOiblile HAM paBha !/,.

30. I110CKOCTD NOMHOCTBI) MOKPHITA  HEKOTOPHIM — 4HCIOM
nonyniockocteit. JlokazaTh, 4TO Cpeid STHX MNOJNYNIOCKOCTEH
MOXHO BHIOpaThb TPH, KOTOpHIE B COBOKYMHOCTH YiKe NOKPHBAIOT
BCIO IIOCKOCTb.

31. a) HMwmeercda rexoTOpoe YHCAO MNOAYIVIOCKOCTEH, KaxIble
TPH M3 KOTOPHIX HMeT o6ulylo Touky. Jloxasartb, 4TO Cyuie-
CTBYET TO4YKa, KOTOpas MPHHALJIEKHT OLHOBPEMEHHO BCeM IOZY-
JIOCKOCTAM,
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6) Ha naockocTH 3a1aH0 HEKOTOPOE YHC/O BHIMYK/IHX MHOLO-
YrOJAbHUKOB, K&AHE TPH H3 KOTOPHX HMEIOT OOUyl0 TOYKY.
Ilokasath, 4TO BCe MHOTOYTOJNBHHKH HMEIOT OOLUYIO TOYKY.

[Tpumeuarnue. Teopema sanauu 31 6) Momer GHTh ellle 06OGHIE-
Ha. Cm. no atomy mnoeony § 2 kuurd M. M. fIrmoma u B. I'. Boaran-
CKOTo, UMTHPOBaHHOH Ha ctp. 10,

32. a) Buyrpu xBanpara ABCD co ctoponoii 1 pacmonoxen
BRITYK/ILIA MHOTOYrONbHHK M, II10Wase Kotoporo Goabpuie !/,
Hokasatp, uTo HalzeTcs npsimast /, napaaienbHas NPOU3BOJIbHO
BLIOpaHHOH CTOpOHE KBalapara H IepeceKalouias MHOTOYTOJAbHUK
M no orpesky mamunel, Goapuiei 1/,

6)* Buytpu kBanpata ABCD co croponoii 1 pacmonoxena
caMoHnenepecexalomascd moManas L, nanna kotopoi Goapwe 1000.
Hokaxunre, 4ro Hafimercs npsman [, nmapajanenpHas OOHOH M3
CTOPOH KBajJpaTa W [epecekalas Jnaomadyio L Goablue, uem
B 350 Toukax,

33. CyuiecTByoT QUIypHl, HMEIOLHE GECKOHEYHOE MHOXKECTBO
LEHTPOB CHMMETPHH (HampuMmep, MoJoca MeXAY ABYMs Napasljie/ib-
HoiMH mpsivbivi)., Moxer sn durypa umerb Gojdee OZHOTO, HO
KOHEYHOE 4YHC/IO LEHTPOB CHMMETPHH?

34. IloxasaTb, 4TO €C/IH Y MHOTOYTOJbHHKA €CTb HECKOMbKO
OCell CHMMEeTpHH, TO BCE OHH IMEpPEeCeKaloTcs B OJHOH TOuKe,

35. Us tpunuatn nynktoB A, Ay, ..., Ay, pacrnonoxen-
HBHIX Ha npaMod AN Ha paBHHX pacCTOAHMAX APYr OT APYTa,

y Wﬁ K ,
A Ay Ao Ay A

Yept. 9.

BLIXONSAT TPHALATR MPAMBLIX JA0por. [oporH pacmosaraiorTcsi no
ondy cTopony ot npamoft MN u obpasyior ¢ MN yram (4ept. 9):
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NeNe HagaabHOIO
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W3 Bcex TpuALaTH IYHKTOB BHE3XAIOT OMXHOBPEMEHHO TPHIUATh
aBToMOOHAEH, eoylunX (HHKYJa HEe CBOPAYMBAs) MO STHM J0pPOTaM
€ IOCTOSIHHOM CKOPOCTBIO (OMHOH H TOH e ISl Bcex aBTOMOOGHAEH),
Ha kawaom U3 nepekpecTKOB yCTanoeJAeno mo muiarbaymy. Kak
TOJBKO TepBasg 10 BPEMEHH MallHHA [POEe3KAET NEePEKPECTOK,
mwaar6ayM 3akpeBAeTCs M NpErpaxaaeT NyTb BceM CAELYIOLHM
MallHHAM, NONAAAlOUIUM Ha 9TOT nepekpecTok. Kakue ua mamuu
NpoeNyT BCe IEPeKPecTKH Ha CBOEM NYTH M KakHe 3acTpianyT?

MamennTcs 1 oTBET, €CAM HE NPEANOJAaraTh PaBHBIMH  pac-
CTOSIHHST MeXJy IBYMSl MOCJeJOBaTENbHLIMA TOYKAMH?

NipuMeuaHue. JIOGONBITHO OTMETHTB, YTO 3afaya 35, uMelomasd,
Ka3aJ0Cb OB, COBEPILEHHO MCKYCCTBEHHOE, YMCTO KHI'PYIIEYHOE» YCJO-
BHE, BO3HHK/IA H3 pelleHHs MNPaKTHYECKHX 3alpoOCOB KPHCTANLIOrPaduy
(kpuCTaaaBl PacTyT B CAy4YaHHbIX HampaBileHHsX; €CAH KPHCTaIIbl TOH-
KHEe W JUIHHHbIE, TO 3TH HallpaBieHHs 3ajaloTCs yrjaMH, OGpa3yeMbIMH
KPHCTQJIJ1aMH C IePBOHAa4YalbHOH ITOBEPXHOCTBHIO KPUCTANAHYECKOH Macchl;
KPHCTA/L1, BBIPOCIIMH O ONpeNeJeHHOro pa3Mepa, 3alHPaeT NyTh BCeM
HATaJKMBAOIIMMC H2 Hero PacTYIIMM KDHCTaAiaM, 4TO COOTBETCTBYET
8dKPHITHIO Lar6ayMa B YCJIOBHH 3anauiM).

36. Ha OGeckoneuHom KkoHyce, yroa pasBepTKH KOTOPOro
paBeH @, BasiTa Touka. M3 3TOH TOukn B 06e CTOPOHH IPOBO-
OUTCH MEPNEHFHKYASAPHO K 06pasyiolieldl KoHyca MHHHA TaK, 4TO
nocje pasBepTKM KOHyCa STa JHHHS NpeBpaulaeTcd B OTPe3KH
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ppaMux. OnpelennTs YHCIO caMmomepeceyeHuWi 9ToH JHHHA Ha
MOBEPXHOCTH KOHYyCa,

MMpuMeuanue. Jra 8aKaya BOSHUKAA M3 BaWHOIO 1AS MHOTHX
NpaKTHYECKUX 3agay BONPOCd O TeOJe3HYECKHX JHHNIAX Ha
KPHBBIX TOBEPXHOCTSX, T. €. JIMHHAX, IpPeACTaBAfIOMHX COG0H xpat-
yalluuii NyTh IO IOBEPXHOCTH M3 ONHOH ee Touku B Apyryio. Tak kak
npsMas ecTb KpaTyaHilee pacCTOAHHE MEHCY ABYMS TOYKAMH, TO JHHHS,
u3obpaxaeMas Ha pa3BepTKe KOHyca OTpesKaMH DIpSIMBIX, OYEBHIHO
GyneT reozesnyeckoll konyca, CMm. mo sromy nosony kuury JI. A. Jlio-
crepHuk «l'eogesnyeckue auuuu», M.— JL, T'ocrexnagar, 1940.

37. a) Ilnockocts mokphiTa ceTkoH kBanpatoB. MowHO Jn
MOCTPOUTL PAaBHOCTOPOHHHHA TPEYTOABHHK ¢ BEpUIMHAMH B Bep-
IUHHAX CETKu?

6) B npocTpancTBe 3azaHa mnpaBHJbHAY pemieTka u3 KyGoB,
MO¥HO 71 NOCTPOHTbL MNPAaBWIbLHBIH TETPas’ap, BEPWIHHE KOTO-
poro COBNAAAIOT ¢ BEpUINHAMH
peLeTKu?

38. a) [Hoxasatb, 4TO ecan
urypy MOXHO HAUEPTHTH OLHHUM
pocyepkoM Tepa (T. €. HE OTPbi-
Basg nepa oT OyMarn u He Mpo-
BOAS NBA pasa omHoH m TOH XKe
JHHUH), TO OHA HMeeT He Goaee
JBYX Yy3N0OB, B KOTOPHIX CXOAIT-
ca HeueTHoe uncao aunuii. OO6-
pPaTHO, Kawaylo urypy, nmeio-
mylo He Oosblle ABYX VY3J0B,
B KOTOPHIX CXOIUTC HEYETHOE
YHCJAO JHHUH, MOXHO HayepTHThL
OJIHHM pOCYEPKOM nepa.

Tax, nampumep, ¢urypy,
‘Hu300paxkeHnyio Ha uept. 10, q, 4
MOXHO HAYEPTHUTh OJHUM pocuep- Yepr. 10.

KoM nepa, a ¢urypy, unsobpa-
XeHHyl0 Ha vuepr. 10, 6, OZHHM pOCYEPKOM Tiepa HAYepTHTD
Hean3s (A, B n C—7Tpu y3na stoft (UIypH, B KOTOPBIX CXO=
OHTCSl HEYETHOE YHUCJIO JIMHUH),

6) Iokasatb, uto MOCKBY MOWHO OGOHTH Tak, 4TOGH NPOHTH
MO KaxJIOH yJaulie POBHO 1Ba pasa, H Heab3s 0COHTH Tak, yToOM
NpOHTH MO KAXIO0H y/ille POBHO TPH pasa,

a)
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2. 3AJAYY HA MAKCHMYM U MHUHUMYM, CBSAASAHHBIE
C PACNIOJOXEHUEM TOYEK U ®UT'YP

B sapavax sTOro UMKJIAa HEONHOKPAaTHO HCHOJIL3YeTCs NOHATHE XIHa-
Metpa maockoH ¢uryppl. JuameTpom Qurypsl HasblBaeTcsl HaH-
Goabulee PpacCTOAHHE MEWAY TOUKaMH GHIYpHl (aHAJOTHYHO TOMY Kak
AMaMeTp Kpyra ecTb HauGoJiblllee PAacCTOAHHE MEXKAY TOYKAMH Kpyra).

Pewmenus sanau 39, 40, 47, 53 mnd caydash IPOUBBOJLHOTO 71 M pe-
1eHue 3ajayd 53 AJd IPOH3BOJBHOIO YHCJAA 7 KHOCKOB HEM3BECTHBI;
KOe-KaKHe YKa3aHHs, OTHOCHAMMECH K. GOJNbIUHM 3HAYEHUSM 7, IPHBEJEHDI
B KOHHEe pelleHudl STHX 34Kay. :

39. MapecTHO, UTO pACCTORHRE MEWAY KaWALIMH JBYMS 13
3alauHbBX # (n~=2, 3, 4, 5) TOYEK MAOCKOCTH He MeHbwe 1.
Kakoe HaumeHblilee 3HAYEHHE MOXKET HMETh AuaMerp STOH cH-
CTEMBI TOYEK?

40*%*%, Kakoe HauMeHbBlIee 3HAYEHHE MOXKET UMETh AuaMerp
BHIOYKJIOTO n-yrodbHHKa (r==4, 5, 6), Bce CTOPOHH KOTOPOTO
paBHul 1?7

41. Juamerp 3amxayto#i (MOoXeT GuiTh, camonepecekaioiiehcs)
n-3BeHHOH JIOMaHOU, BCe 3BeHbs KOTOpoH umewr Aauny 1, pasy-
Meercs, He MmoweT OniTh menbume 1, Ilpn xaxkux n guamerp Jo-
ManO MOueT paBHATbcH 17

42*%, OuyeBHZHO, YTO BCSIKYI0 CHCTEMY TO4YeK Hnametpa 1
MOMHO 3aK/NIOWHTb B KPYT paamyca l: Aag 3TOTO AOCTATOMHO,
4ToOH LIeHTP KPYTa COBMNAN C Kakoi-1160 toukoi ¢urype. YHemy
paBeH paguyc HaMMEHbIIET O KPyra, BHyTPb KOTOPOTO MOXHO
3aK/MIOYHTE BCAKYIO CHCTEMy TOdeK Auamerpa 17

43. Ouesumno, 4ro Besikyio ¢urypy mamerpa 1 MOWHO 3a-
KIOYHTh BHYTPb KBajapata cO CTOPOHOH 2: j/ig 3Toro JocTa-
TOYHO, YTOOb WEHTP KBajapara coBnaa ¢ Kako#-1nb6o TOUKOH
¢urypel. HeMy paBHa CTOpOHA HAHNMEHbIHETO KBajapara,
BHYTPb KOTOPOT'O MOXKHO 3aKJIOUHTb BCAKYIO (urypy Auamerpa 1?7

IlpuMedaHue MOXHO TaKke IOCTaBHTb 3aXaqy, aHAIOTHUHYIO 3a-
nauam 42 1 43, 3aMeHuB KBaapar (3agavya 43) wiaM Kpyr (3amaya 42) KakoH-

Ju6o npyrolt ¢urypoit. Tak, HampuMep, MOXHO NTOKAa3aTh, YTO HaHMEHbLINH
ODPpaBHAbHBH TPeyroAbHHEK BHYTPb KOTODOrO MOXHO 3aKJio-

yuTh MOGYI0 PHrypy AHameTpa 1, ecTb Tpeyromuuk co cropoHoit V'3, a
HaUMEHbIIMA TP aBHAbHB A e CTHY T 0JbHH K, 00aa0Wui aHa-
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[

JOTHYHBIM CBOHCTBOM — IIECTHYTOJNbHHK €O CTOPOHOH 3 (cm. mo

sToMy moBony 3amauy 31 u3 kuuru M. M. fArnoma u B. I, Boarauckoro,
HUTHPOBAaHHOH Ha cTp. 10).

44. Ouerngno, yTO BCAKYIO IVIOCKYKD 3aMKHYTYIO JIOMaHylo
nepuMeTpa 1 MOXHO 3aKJAIOYHTB B KPYT pammuyca ![,: s 9TOTO
nocraToyHo, uytobu HeHTp O Kpyra coBmaja ¢ KakoH-1n6Go TOY-
KOo# somaHo# (160 B 3TOM caydae Aad mwo0oi Toukn A noma-
HOH JJMHA OXHOI'O0 W3 JBYX KYCKOB JOMaHo# ¢ konuamua O u A
HE NPEeBOCXOIHT !/, W, c/edoBaTe/bHO, paccrosHue OA i 0AaBHO
He mnpeBocxomuT !/,). UeMmy paBeH pamuyc HaumMeHBIIETO
Kpyra, BHYTPb KOTOPOTO MOXHO 3aK/JIOUHTh KAXKAYI0 IIOCKYIO
3aMKHYTYIO JOMaHylo nepumerpa 1?

45*. Ha nnockocTn mana nomanas AgAA,...A, Takas, 410
AAy=AA=AA=...=A,_ A =1

60° << L AyA Ay << L A1 A A < L AAA < ...
S L An—-ZAn—lAn = 1200;

IpH 3TOM KaxIbe JBa 3BeHa JOMaHOH, coCeaHHe ¢ OAHHM H
TEeM e 3BEHOM, pPAacHOJIOWKEeHBl MO

OLHYy CTOpoHy oT Hero (uepT. 11). A,

JokasaTh, 4T0, KakoBo Obl HH OHIIO
YHC/IO 3BEHLEB JOMaHOH, OHa HHKOTIA
HH MOXeT BHHUTH 3a Npemeisl Kpyra
pazuyca 4 ¢ LeHTPOM B Touke A,.

46. Ilyctp A nu B — aBe TOoukH, 3a-
K/AIOYEHHBIE BHYTPH KOJbIA, 06paso-
BAHHOTO KOHUEHTPHYECKHMH OKpyX- A
HOCTSIMH pazHycoB R M r; paccros-
Hue AB paBHo 1.

Yemy paBeH HauMeHbumn#i yros,
MOX KOTOpPHIM OTpe3oK AB Moxer Yepr. 11.
ObITh BHJEH M3 lIEHTpa KOojabla?

47. Yesy pameH palHyc HaHMEHBLIETO KPyra, BHYTPH KOTO-
poro MOXHO IOMECTHTh R Touek (=2, 3, 4, ..., 10, 11),
0lJHAa H3 KOTOPHIX COBMaJaeT C LEHTPOM KpPyra Tak, 4TOOH pac-
CTOSHHE MEXAY KawAbIMH IBYMS TOYKAMH OHIIO He MeHpime 1?
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48%, CKO/ABKO TOYEK MOXHO MNOMECTHTb BHYTPH Kpyra pa-
auyca 2 Tak, 4roOwl OJHA W3 TOYEK COBMAjana C LEHTPOM
Kpyra M pacCTOSHHA MEXIY KaXJILIMH JBYMS TOYKAMH ObUIH He
MeHble 17 ’

49. Cxonpko KpYroB pajgnyca | MOXHO NMPUAOKHTH!) K HaH-
HOMY EIHHHYHOMY Kpyry S Tak, 4TOOGH HUKAKHE [BA H3 STHX
KpyroB He nepecexanucb? YTo6H HH OAHH H3 3THX KPYTOB HE
cozepxan BHYTDH cebsl LEHTp APYroro Kpyrar

50%. KaxoBo naubosbplllee 4YHCIO KpyroB paauyca 1, KOTO-
pele MOXHO pacloJOXKHTh Ha IVIOCKOCTH Tak, 4YToGhl BCe OHU
nepecekann HEKOTOphIH PHKCHPOBAHHBEIN eIHHHYHBIA Kpyr S H Hu
ONHH W3 HHX He cOoAepkal BHYTpH cebst HeHTp S mwian UeHTp
LPyroro Kpyra?

51. Kakoso sanfosnpliee 4HCI0 KBAaApPaTOB (O CTOpOHOH 1,
KOTOPOE MOXHO NpPHIOKHTB!) K JaHHOMY eIMHHUYHOMY KBal-
pary K Tak, 4ToObl HHKAKHE [BA U3 HHX HE IIEPECEKaNHCh?

52, Kakoro nanGo/pliee BO3MOMCHOE 4YHCJAO Jy4yeH B mpo-
CTPAHCTBE, BHIXOAAILMX H3  OXHOH
TOUKH 1 OOpPasylouHX HONapHo Ty-
nble yIVb?

53*%, Kak nomectuts Ha cdepe #
(n==2, 3, 4, 5, 6) Touex Tax, 4TOGH
paccTosnye MeX1y O/HalIINMA ABYyMst
13 9THX 7 TO4HeK ObuI0 HAuGOABIINM?

54. KaxkoBo Hanmenbliee uucia0
KPYrOB, KOTOPBIMH MOXHO MOJHOCTBIO
NOKPHTH KpPyr BABOE OOJbIIErO pa-

Yepr. 12. anyca?

55. Kak pasMecTHTb Ha Kpyrio#f
WIONIAAH TPM KHOCKA ¢ MOPOXEHHM HanBuroanefimum ofpa-
30M, T. €. Tak, 4TOOB HauGo/bHiee pPAacCTOHHE OT TOYEK IIo-
wany go Ommxadmero xuocka Ou10 Gl BO3MOWHO MEHBIIUM?

1) durypsl HashBAIOTCH «NPHJIOKEHHBIME» APYT K APYTY, €CIH OHM
He HaJeramT OjHa Ha JPYrylo, HO TpaHHIbl MX COIIPHK2CAloTCd XOTd
60 B OftHOH TOUKe.
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56*, Kakoso HauMmesbiiee 9uc/JA0 MOJAOC WHPHHW [, KOTO-
PHIMH MOXCHO NOJHOCTBIO MOKDPHTbL KPyr pammyca R (uepr. 12)?

Mpumeuanne VuTepecHo OTMETHTh, 4YTO pellleHHe B3axauu
0 HauMeHbIIeM YHcJe MOJOC, KOTOPHIMH MOMWHO NOJHOCTbIO HOKDHITh
KaKylo-1u00 OTAMYHYI0 OT Kpyra ¢Mrypy, HalpuMep TpeyroJbHHUK,
ABASETCA OYEHb TPYAHBIM H 6bLIO Hafinewo Jauiub B 1950—1951 rr. nocae
MHOTOYHC/AEHHBIX 0e3yCNEelHbIX NONBITOK Pa3lMYHbIX MaTEMaTHKOB.

3. 3AJAYH HA BOCTPOEHME N HA HAXOXIEHHE
FEOMETPHUYECKHUX MECT

57. B niockocTH JHaHel jaBe MapamienbHbie npsameie [ u /.
C nmoMoupi0 OLHOH JIHHEHKH

a) pasmenuTh NoMNojiam AaHHBM oTpesok AB mnpamoit /;

6) npoBecTH 4epe3 JaHRYK Touky MM npsmyio, napajiens-
nyio npsmoit I;

B) yBeMYHTb JaHHHH oTpesox AB mpamo#i [ B 2, 3, ...
..., pas;

r)* pasmenuThb AaHHbift oTpesok AB npavokt [/ Ha 3, 4, ..., n
paBHBIX yacTed.

58. Hann okpyxkHOocTh C (IEHTP KOTOPOM He yKasaH) u
touka M. C noMowiplo OZHOH MHHEHKH NpOBeCTH Yepe3 TOuky M
npsMylo, MEPICHIHKYIAPHYI0O K JaHHOMY zAnameTpy AB okpyw-
noctu C. PaccMortpeTs oTHENBHO clyyaH, korza todka M pac-
nojaoxeHa Ha okpywHoctn C uinm Ha janamerpe AB,

59. B mnockoctn manet okpyxHocTh C ¢ uentpom O, mps-
mag [ u touka M. C nomoluplo onHOH NiHEHKH NMPOBECTH yepea
Touky M

a) mpAMylo, mapaanenbuylo [

6) npsaMyl0, NepneHZuKYJIApHYIo K /.

60, B niockoctn panbl kBaapar ABCD, npamas ! u Touka M,
C nomouibt0 ONHOH AuHeHxH

a) npoBecTH uepe3d Touky M npamylo, napanielsHylo [

6) onycTuTp u3 TOukH A mepnenAukynsp Ha npsamywo [

61. [anuwii oTpesoxk AB januHH @ pa3genuth Ha 2, 3, ..., n
paBHBIX dYacTelf, MCOONL3Ys LHPKY/Ib MNOCTOSHHOTO PAacTBOpa @ H
JHHEHKY,
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62. C noMoureio 0XHOTO UHPKYJIA

a) yBenmunTh HaHHHH oTpedox AB B n pasl);

6) pasfgenuTh HauHb# OTpe3ok AB Ha n paBHHX dacTeli;
B) OMpeneqHTh LEHTp AaHHOH okpywkHoctH C.

63. Ha naockoctn nann Tpn toukn A, B u C. C nomoupio
TONALKO JuHEHKN M TpadcnopTupa Ha#tr touky M, u3 xotopoft
croponunt AB, BC n CA Ttpeyronbiuka ABC BHIHH 1OA Xan-
HpvMp yraamn o, Bou y; a-f 8~ 1=2360°. (Tpaucnoprup nos-
BOASieT B /OGO Touke 3a4aHHOM PSIMOH NOCTPOHTH YroJ, pas-
HEIH APYroMy RaHHOMY yray.)

IMpumeuvanue. [locTpoeHHd ¢ MOMOIUBIO JHHEHKM H TpPaHCHOP-
THPa BCTPEUYAIOTCA B psAlle MPAKTHYECKUX 3anad, CBI3aHHBIX C H3MEpeE-
HUSMH Ha MECTHOCTH (reoneanecme HHCTPYMEHTBI RAIOT BO3MOXHOCTb
OPOKAaAbIBaTh Ha MECTHOCTH NPAMbIE U H3MEPATH YIJbIl, HO HE IIPOBO-
JMTb OKPYMXHOCTH). B yactHocTH, 3azaya 63 urpaer B TeO€3UYECKOR
TIpaKTHKe BeCbMa 3HAYUTEJAbHYIO POJb.

64. Januwmt npamag [ u touxa M wa 3to#i npawoit. C no-
MOUIbI) IBYXCTOPOHHeH Jupelikn (MnHelikH ¢ napaJ/le/]bHbIMH
Kpaamu) 6e3 ULUPKYAd BOCCTABHTh H3 TOYKH M neprmedimnky-
agp k npamof /.

65. Brucats B jgauuwbil TpeyronabHuk ABC  TpeyrofbHHK,
paBHLIt APYroMy xanHomy Tpeyroapauky PQR.

66. Hocrtpoutsy Tpeyronsunk ABC, 3nas Tpu ToukH P, Q,
R, B KOTODHX TEPECEKAIOT ONHCAHHYI0 OKOJIO TPEyTOJAbHHKA
OKPYHHOCTh

a) GUCCEKTPUCH TPEYTOJBHUKA;

6) BHICOTHI TPEYTOJbHHKA;

B) BhICOTA, OMCCEKTpPHCAa H MeAHAHa, NMpOBeJeHHbe M3 OAHOR
BEPIUHHBL.

67. Tloctpouts tpeyronsHuk ABC, 3Hasi TpPH TOYKH, CHM-
METPHUHBIE OTHOCHTENLHO CTOPOH TPEYrOJbHHKA

a) LEHTpy ONHCAHHOTO KpYyTa;

6) oproueHTpy (TOUKe HepecedeHHs BHICOT).

68. a) Ha croponax rtpeyronvunka ABC BHe €ro NOCTpOEHH
kBanpate. IlocTpouTh TpeyroJbHHK, 3Hag TpH Toukn Ay, By, Cy,
ABNAIOUINECT LEHTPAMH 3THX KBaXPaTOB.

1) To-ectb HaiiTu Ha otpeske AB takywo Touky C, 4to AC=n -4B.
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6)* Ha croponax Ttpeyronwunka ABC BHe €ro mocTpOeHhl
pAaBHOCTOPOHHHE TPEyroNbHHKH. IlocTPOHTbL TpeyronbHuk, 8Had
TpH TOukH Ay, By, C, fBIFIOLHECS BEPIIHHAMH STHX TPEYroJb-
HHKOB.

69. Tloctpouts tpeyronbuuk ABC, 3Has noJOKeHHE TPex
TOYEK, SIBASIOLIHXCS

a) OCHOBAaHHSIMH BHICOT TpeyroibHuka ABC;

6) uEHTpaMH BHEBIHCAHHHIX OKPYXHOCTeH Tpeyrobanka ABC;

B) LEHTPAaMH OMHCAHHOH OKPYXHOCTH, BIHCAHHOH OKPYWKHO-
CTH M OXHOH M3 BHEBNNCAHHBIX OKpY:XHOCTeH.

70. Ha nmnockoctn mansl yerkpe Touku. Iloctpouth

a) KBaapar;

6) npAMOYTOJBHHK C JAHHBIM OTHOLUEHHEM CTOPOH;

B) poMO C JAHHBIM OCTPHIM YIJIOM, KaXJAag CTOpOHA KOTO-
poro (wiM ee MHPOIOMmKEHKHEe) mnpoxomnna Obl uyepes ONHY H3
nauubix Touek., Ckonbko peileHnH HMmeeT 3amaya?

7r*, Ha nnockoctn maHu uersipe okpyxHoctn Cy, C,, C,
n C, [TocTponTs KBazpaT, YeTHipe CTOPOHHB (MM MPOXOMKEHUS
CTOpOH) KOTOPOTO Kacaauch OBl JaHHBIX HETHIPEX OKpYMCHOCTEH,
CKO/NBKO peleHuid MOWkeT HMeTh 3ajgaya?

JTa 3ajaya NMepexofuT B 3ajauy 70 a), ecAH OKPYKHOCTH 3aMEHHTh
TOYKaMu (OKPYXHOCTAMH HyJeBoro panuyca). IlosTomy MOmHO cuHTaTh,
uyto 3agada 70 a) gBagercss 4acTHBIM cayuyaeM 3ajayn 71.

A

pL— e ¢

epr. 13.

72%%, BnucaTb B maHHWH Tpeyroabuik ABC TpH OKPYXHO-
CTH, KaXzas M3 KOTOPHIX Kacaercs JBYX CTOpOH TpQYI‘OJleHKa
M _IBYX APYFHX OKpY:xHOcTed (uepr. 13).
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73. Danw tpn TOukM O, O, u O, IlpoBecTn Tpr nonapo
NEepneHAnKy/pHEE OKDYKHOCTH C LEHTpaMyg B ITHX TOYKAX,
[MpuMewanme. YraoMm MexAy ABYMA OKPYKHOCTAMH Ha3bIBAETCH
yroa Mexay KacaTelbHbIMH K
9THM OKPYXKHOCTAM B TOYKaX
nepeceuenus (uepr. 14).
74%*, lansl OKpy¥HOCTb
1 nBe Toukn A, B Bue ee.
Habith Ha OKpy®HOCTH Ta-
Kyl0 Touky X, urofHl nyra
OKPYIKHOCTH MEXKIY NpSMbi-
MH AX u BX craruBanach
X0pRo#, napasiennpHo# Jan-

Yepr. 14. HO# npsamoH /.

75, lausl OKPYKHOCTH
¢ uenrpoM O, aBe Toukd A u B ua uell u npamada /. Haiitu na
OKPYIKHOCTH TaKyle TOuky X, utobo npamuie AX u BX orcekamu
Ha npaAMOi / OTpe3ok: ]

a) uMeloWUH MaHHYIO ANHHY g
6) peasufics nonosaM HaHuoHl Touko#M C npsmo#t /.

76. Hanu yron LAK n touka M. Ilposectu uyepes Touky M
npaMyio Tak, uToOH OHAa OTCeKala OT yria Trpeyroibuuk ABC

a) AAHHOTO mepuMeTpa 2p;

6) HaMMEHBIIETO BO3MOMCHOTO MEPHMETPA.

77. Hauut npamas [ u aBe Touku A o B 10 OABY CTOPOHY
or uee. Hafitu wa wpg- 8
Mot / Takyi Touky X,
yTo6n  cymma AX-+ XB

HMeaa
a) HAuMEHbUIYID BO3-

MOXHYIO AJHHY; 3 —AM
6)* pannyio AIuHy q. /,//
78*%, Bmucate’ B ZHan- -

HHH  Tpeyroasuux ABC 4 IJ/ v C

HPAMOYTObHUK DEMN
Yepr. 14,
{uept. 15) Tax, 4roGu
a) mnarodans DM npaMOyroibHHKA HMeJa IaHHYIO IJIHHY d;
6) muaronans DM umena HauMEHBIIYI0O BO3MOMNHYIO IJIHHY;
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B) MepUMETp MPSIMOYTOJNbHHKA HMea HAHHYIO BeNUYHny 2p;
T) Ioulajah NPIMOYTOJbHHKA MMEeNa HaHGO/BIIYI0 BEIHYHHY;
I) IIOINAbL NpPsIMOYTOJbHHKA HMesNa NaHHYIO Be/lHYHHY G.

79. Toctpouth HeBATHYrOJAbHHK TaK. 4TOGH 3alaHHBE Ha
IIOCKOCTH JEBATh TOYEK SBJAANCH Ol
cepeflHHaMH ero CTOPOH.

80*, BuucaTs B maHHYI0 OKpPYyX-
HOCTB /-yTONBHHK, KaXaas CTOpOHa
KOTOPOTO MPOXOJAHUT UYepe3 OXHY U3 n
3aJaHHEIX TOUEK IOCKOCTH,

Janee Mbl mpuBeleM JABe 3ajayH Ha
nocTpoenuss Ha céepe. Ilpu »TOM, Kak
Bcerja, 6y/AeM CUuTarTh, YTO 3ajaua peliaeT-
¢l C IOMOUIbIO LMPKYJA W JuHeliku. C no-
MOILbIO HHPKYAsl Ha cdepe (KOTOPYIO Mbi
6yeM NpencTapiaTh cebe Kak MOBEPXHOCTb
MaTepHAIbHOrO IlIapa) MOMXHO IPOBOAHTH
OKPYIKHOCTH, Y KOTOPBIX H3BECTHBI UEHTP U
0[lHa TOYKA WJH LEHTP ¥ paauyc (depr. 16).
Ipu nomomu JuHeHKM Ha caMOH codepe
HeJb3sl, Pa3syMeerTcs, NPOU3BOAUTL HHKAKHX
NOCTPOEHHH: JHHEHKY Heab3st NPHIOKHTH
K cdepe; oxHaKo Mbl OyjeM HOJb30BAThb-
csl auHelfkoH (Tak e KaK H LHPKYJIeM) Mis
BCIIOMOTaTe/abHbIX MOCTPOGHHH HA IUIOCKO-

CTd. Yepr. 16.

81, C nomoutbto UHPKYJASs M JMHEHKH ONpPENENHTb pPagHyC
MaTepHANbHOTO LIapd.

82. a) Ha noeepxsHocTn mapa maun Tpu TOukH. [lpoBectu
Ha cdepe OKPYKHOCTb, MNPOXOASWIYIO YEPE3 9TH TPH TOUKH,

6) Ha noeepxnocTH MaTephHasbHOrO Wiapa AaHH ABE TOYKH,
He fBJSIOLHecs KOHUAMH ofuoro anamerpa. [lposectu GoablLof
KDYT, NPOXOASiUIHI 4epes 3TH TOYKH.

83. B nmnockocTH JaHbl IBe nepecekalolHecs NpsiMee & U b.
Hafitn reoMerpuyeckoe MeCTO TOUYeK,

a) pasHOCTb pacCcTOsHHH OT KOTOpHX A0 NpAMBIX @ H b paBHa
JaHHOM BeJHYHHE §;

5) cymMMa paccTOSHHH OT KOTOPHX IO MpAMMX & u b paBHa
JAaHHOH BeJHYHHE S.
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84. a) Halitn reomerpuuecKoe MecTo TOuEK, CyMMa PaccTos-
HUM OT KOTOPHX HO JBYX NPOTHBONOJOWHLIX CTOPOH AaHHOTO
KBAaApaTa paBHa CyMMe paccTOSHHH 1O ABYX APYTHX CTOPOH.

6) Tor we Bompoc ¢ 3aMeHof KBaapaTa MNpPSIMOYTO/BHHUKOM.

85. Ha croponax PQ, QR u RP tpeyroabuuka PQR B3dTH
cooTBeTCTBEHHO OTpesku AB, CD u EF. Buyrpu TpeyronbHnxa
Rana touka Z,. Haiitn reomerpuueckoe Mecto TOYeK Z, newa-
HUIX  BHYTPH TPEYroAbHMKA, A1d KOTOPHX CyMMa miaomane#t Tpe-

yroasuukos ZAB, ZCD n ZEF pasna

) Cyumme  miomaned  TpeyroJbHHKOB
ZyAB, Z,CD n Z\EF.

\ PaccmorpeTh  oTaenbHo  cuyua#,
KOTAa AB__CD__EF
PQ7 QR RP’

86*. IlpsmoyronpHpl#l TpeyTOABLHHK

ABC uamensercs TakuM 06pasoM, 4TO

BepwnHa A NpAMOTO yria TPeyrofb-

Hepr. 17. HHKa HE MEHfIeT CBOEro HOJIOKEHHS,

a BepmnHbl B u C CKOAB3ST 1O (-

KCHPOBAaHHOH OKpYyxHOCTH ¢ umentpom O (uepr. 17). Haiitu reo-

MeTpHYECKOe MecTo cepesnn M croponnl BC n Ttouek D nepe-
CeUeHMs] KacaTeaBHBIX K OKpyxuocTH B Toukax B u C.

S S,

9/_\5

Yepr. 18.

87. TlpamoyroneHul Tpeyronsunk ABC usMensiercd TaKum
o6pasom, 4TO BepuinHa A NPSMOT0 yIJa TPEYrONbHHKA HE H3Me-
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HAET CBOEro NOJO¥eHHd, a BeplinHH B n C CKOML3AT COOTBET-
CTBEHHO 10 (PUKCHPOBAHHBIM OKPYXHOCTAM S; u S, kacaouumcs
BHewHuM o6pasom B Touke A (uepT. 18). Haditn reomerpuuecxoe
mecto ocHopauuiét D Bwicor AD tpeyronnunkos ABC.

88. TlpsMoyronvuuit TpeyroasHuk ABC (A — npaMoit yron)
JIBHIaeTCs 10 MJIOCKOCTH TaKuM 00- '
pasomM, YTO BepliHHH B H C CKOJb-
34T HO CTOPOHAM 3aJaHHOTO Ha IIO-
CKOCTH 1paMOro yria P (vept. 19).
Joka3aTh, 4TO TeOMETPHUYECKUM
MECTOM TOueK A siBaseTcss OTPe3OK.
OmnpenenuTs AJIHHY 3TOrO OTpesKa.

89. Hanet mse oxpymuoctn Cy
n C, (uepr. 20), nepecekarouyiecs
B Toukax A u B. [lepemennyio
Touky M okpyxHoctn C; coenu-
HsieM ¢ Toukamun A u B; mycts N H P ecth TOUKH Ilepeceue-
Hud npaMbix MA n MB ¢ oxpyxnocteio Ca.

Hepr. 20.

a) Haiitn reomerpnueckoe mecto uentpos O okpyxHocTed,
ONHCAHHBIX OKOJIO NOAYYalOWHXCA INPH  9TOM  TPeYTOJbHHKOB
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MNP; touex H nepecevesns BHCOT Tpeyroasdukor MNP; To-
yex £ nepeceyennsi MeIHaH STHX TPeyroJbHHKOB,

6) Jokasats, uTo npsmas NP Bce BpeMs OCTaeTCH KacaTenb-
HOH K HeKOTOpOH (HKCHPOBAaHHOH OKDPYXHOCTH.

90%, a) Halitn reoMerpuyeckoe Mecto Touexk M TaKuX, YTO
TPEYIONBHUK, BEPUIINHAMI KOTOPOTO CAYXaT NpPOEKUHH Toukn M
Ha CTOPOHBI 3aAaHHOTO TpPEyrojbHuka ABC, WMeeT MAHHYI IJO-
mans G.

6) Hafitn reomeTpHueckoe Mecto TodeK A Takux, 4YTO MHO-
rOyroNbHUK, BEPUIAHAMH KOTOPOTQ CHAYXKAT NpOEKINH Toukn M
Ha CTOPOHH 3aAdHHOTO MHOTOyroJbHuka AsA,...A,, HMeer gau-
HYI0 IVIOWAAb O.

nY

4. 3ATAYU HA JOKA3ATENBCTBO TEOPEM

91. Ha crtoponax napannenorpaMma BHe €ro TOCTPOEHH KBa-
npatet (vepr. 21). Hoxasate, YTO HX HEHTPH caMd 00pasyior
KBajpar.

Yepr. 21. Yepr. 22.

92. Ha cToponax NpOH3BONBHOrO TPeyrO/NBHHKA BHE €O MO-
CTPOEHH PABHOCTOPOHHUE Tpeyronbuuky, JokasaTs, 4TO UX LEHTPH
camu o0pasyloT PaBHOCTOPOHHMH TpeyroiabHux (vepr. 22).
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93. Cropona AD napannenorpamma ABCD pasnencHa Ha n
pasHEX uyactell. Ilepsas Touka Zenewus P coeinseHa ¢ BepluH-

noit B. Hokasatb, uto npsmasi BP oTcekaeT Ha Auaronaaun AC

1
yacTh AQ, KoTOpas paBHa oy BCEH AHATOHAIH.

94, Jokazatp, 4TO BO BCAKOM TpEyroJbHHKe OuCCeKTpHCa
AEKHT MEXAY MeIHanoHt M BHICOTOH, NpPOBENEHHHIMH H3 TOH XKe
BEpLUHHHI.

95. Onpezennth yrasl TpeyroJbHHKA, B KOTOPOM MeamHaua,
6uCCEKTpHCA W BHICOTA HENST YLod HAa 4eThpe paBHLIE YaCTH.

96. HoxasaTbh, YTO eCIM B TPEYTOJbHHKE JBE OHCCEKTPHCH
paBHbl, TO OH PpaBHOOERpEHHHIH,

8

Hepr. 23.

97. Yram npou3BOJBHOTO Tpeyroabuuka ABC pasnelneun Ha
TPH paBuble uacTH npsMmeimu  AY, AZ; BZ, BX; CX, CY
(uepr. 23). Jokasats, uro Tpeyroabuuk XYZ — paBHOCTOPOHHHIA.

98. Iokasatb, 4TO B JMIOGOM TpeyroJhHHKE TOYKa mepeceye-
HHS MeIMaH, OpPTOLEHTP (TOYKA mnepecedeHHss BHICOT) H LEHTP
OIIMCAHHOTO Kpyra JiexaT Ha OAHOH npsiMo# (mpsamas Diinepa).
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99. Hdoxazatp, yTo B /11060M TPEYroJbHHKE TPH CEPEIMHN
CTOPOH, TPH OCHOBAHHS BHICOT M TPH TOYKH, He/slHe NOnojaM
OTpesKU BHICOT OT OPTOLEHTPAa 0 BEepINHHB, JIeWaT HA OXHOH
OKPY:KHOCTH (OKPYXRHOCTDH LEeBSTH TOYeEK).

100. Kaxno#t cropoxe Kpyrooro Tpeyroabunka ABC (1. e.
¢urypsl, 06pa30BaHHON TpeMs NepeceKalolIHMHC JAYraMH OK-
pyxHocTel; yepr. 24) oTHeceM 3HaK

f  «nmoCcy WAM <MHHYC»> B 3aBHCHMOCTH

OT Toro, o6pauieHa JH COOTBETCTBYIO-

4 1asg Jyra OKPYXHOCTH BHIITYKJOCTHIO
BO BHEIUHIO0 HIH BO BHYTPEHHIOI
CTOpPOHY TpeyroabHuka. Jlokasath, 4to
CyMMa YIJIOB KPYTOBOTO TpEyroJlbHHKA
MHHYC CyMMa CTOPOH (yIJIbl B CTOpPOHHI
4 H3MEpEHH B DaAMaHHON Mepe), B3AThIX

Hepr. 24. ¢ COOTBETCTBYIOIUNIMH 3HAKAMH, PaB-

Ha m. (¥r/aMH KPYroBOr0 MHOTOYTO/b-

HHKA HA3BIBAIOTCH YI/bl MEXAY KacaTelbHHIMH K OKPYKHOCTAM B
BEpIIHHAX TPEYrO/IbHHKA; CM. BHIIE NpHMEeYaHHe K 3aiaie 73.)

NMpumeuanue. OG03HAaUHB YIIBl KPYroBOro TpeyroabHuka ABC
gepes A, B u C, NM4HBI CTOPOH — Yepe3 a4, & M ¢ ¥ PajHychl ayr, Cly-
WAUNX CTOPOHAMH,— YePe3 ry, Fp U F;, MBI CMOKEM 3allucaTh Teopemy
sagaun 100 B Buae dopmyint

. a__b c
<

a ¥

>

rie 3HaKH «—» H «}» CTaBATCH B 3aBUCHMOCTH OT TOrO, B KaKYyI0 CTO-
poHy ofpalleHa BbITYKJOCTbIO COOTBETCTBYIOILAs CTOPOHA. (yI‘JIOBaﬂ
Mepa AyTH AMHHBI @, TpUHAajdCKamlel OKPYKHOCTH pajuyca r, paBHa
B PafHAHHOM H3MEPEHHUH r—i . | TlpaAMonuHeHHBIH TPEYroAbHHK MOMKHO

paccMaTpuBaTh Kak TpefedbHblf crydal kpyroBoro, eciu CYHTaTh Mps-
Mble OKPYKHOCTSAMH OEeCKOHeuHo GoJabuioro paguycays. C 9Toff TOUKH
spemns GopMyny (*) MOKHO CUHTaThb OGOGLIEHHEM TeOpeMbl O CyMMe
yIJIOB IPAMOAHHEHHOTO TPEYroJbHHKa.

101, Tlycre Touka A; CUMMETPHYHA HEKOTOPOH TOoyke A mio-
CKOCTH OTHOCHTENBLHO 3ajaHHO# Toukn O; Touka A, cHMMET-
pudHa TOYKe A; OTHOCHTENBHO JApyro#i ToukH O,; Touka Ag
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CUMMETPHYHA TOuke A, OTHOCHTENBHO TpeTbelt Toukn O, [Hanee,
nycTh Touka A, cummerpuida Az oTHocutenbno Og; Touka Ag
cuMMeTpuyna Ay oTHOcHTENbHO O, W TOUKa Ay CHMMETPHYHA
A; orHocutensHo O,. Jlokasatb, 4TO0 Ay coBmazaer ¢ A.

102, Jau tpeyronpunk ABC. Touxa M, pacnonoxessas
BHYTPH TPEYrO/bHHKA, JABHXETCS MNapaiientHo cropode BC 1o
nepecedeHnsi co cropouoit CA, 3aTeM msmxercs mapaunensio AB
IO TmepecedyeHus co cTopoHO# BC, satem — napaanensio AC 1o
nepecevyenns ¢ AB u T, A, Jokaszath, uYTO uUepe3 HEKOTOpOe
YHCJIO TaKuxX IUAroB TOYKA BEPHETCS B HCXOAHOE IIOMOXKEHHE, 1
HalTH 9TO YHCJIO 1LATOB.

0 g Y/

Yepr. 25.

103. Touka @Q nBwxeTcd npaMOAHHEHHO K BepwiiHe A Tpe-
yronbauka ABC. Ha nonoBune nyTH oxa cBopauuBaer H ABH-
WeTcss K BepliMHe B, Ha IOJOBUHE NyTH CBOpaynBaeT # 18-
werca K Bepwnue C; Ha IO0JOBIHHE P
9TOTO MOyTH OHAa CHOBA "CBOPAaYHBAET - M
kK A n T & (uepr. 25).

Hokasate, uro cyuiecTByeT Tpe-
YTOJBHHK, Ha KOTOPHIH TO4ka Q cTpe-
MuTca nonacthb. IlocTpouth 3TOT Tpe-
YroJbHHK H BHYHC/AHTH €O I10LIAAB,
ecjau Maowanb TpeyroibHHka ABC
papHa S.

N 104. Yepes cepeandy C mnpous-
BOJNBHOH XOpAb AB OKPYKHOCTH TNPO-
Beflens ABe cekyue KL n MN (toukn K. n M aexar no ondy
cropony or AB), KN nepecexkaer AB B Touke Q, ML —B 104-
ke P (uepr. 26). Hokazars, 4to QC=CP,

Yepr. 26.
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105. NlokasaTh, 4TO TOYKa NEPECEYeHHH NHAroHaled OMHCAH-
HOTO BOKPYT OKPYKHOCTH YEeTBIPEXYTO/NbHHKA COBMNAJaer ¢ TOYKOH
nepeceyenus JAHarodajed YeTHIPeXyrolbHHKA, BEPIUHHAMH KOTO-
poro cayxaT TOYKH KaCaHHSI CTOPOH mep-
BOFO YETHIPEXYTOJNbHHKA C OKPYXHOCTBIO
(uepr. 27).

MNpuMeuanue, CM HIKe MpHMEUaHHE
K 3anaue 130.

106. a) Joxasarb, uto B mio6oM Tpe-
YTOJABHHKE HMEET MECTO HEePaBeHCTBO
RZ=2r (R 1 r— pazuychl omucaHHo#i u
BOHCAHHOH OKpyWHOCTeH), IpHYeM paBet-
CTBO HMEET MEeCTO TOJbKO s NPaBulb-
HOTO TPeyTOJbHHKA.

6) O6paTHO, ecin OTpPe3KH R U r ¢BS3aHBl COOTHOMIEHHEM
R == 2r, 10 ouH fBAFIOTCH paAHycaMH BHHCAHHOH H ONHCAHHOH
OKpYWHOCTeH I8 HEeKOTOpPOTO TpeyroJbHHKA.

107. Kaxas 3aBuCHMOCTb JOMKHA CyUIECTBOBATH MeXIy pa-
Juycamu R M r m paccTosnueM d MeXAy LIeHTpaMH JABYX OKPYWK-
HOCTeH, 114 TOTO YTOOh MOXHO GblI0 MOCTPOHTH TPEYTOMbHHK,
BAOHMCAHHBIH B NEPBYI0 OKPYXHOCTb H ONHCAHHBIH OKOJO BTOpGH
OKDYXHOCTH?

o 108%, [au yertbipexyronbunk ABCD, BuHCAHHHE B OKPYX-
HOCTb S M ONHCAHHBLIA BOKPYr oOkpyxHoctH s. Kakas 3aBuch-
MOCTB CYLISCTBYRT MEXAy painycami R u r okpykHocTeH S n
s M paccrosHHeM d MeXAy HX LEeHTPamu?

109. Jloxasath, YTO ecaH Yy ILECTHYTOJbHHKA [POTHBOMNO-
JIOWHBIE CTOPOHBI Hapaiie/bHbl H TPH JKMATOHANH, COEXHHSIOLIHE
TPOTHUBOMNOJOKHEE BepIIHHH, pPaBHEl MewAy coGOH, TO BOKpPYT
5TOTO LIECTHYTOJIBHHKA MOXHO ONHCATh OKPYXKHOCTb.

110. Joxasath, YTO €CAM TPH AMATOHANM BIHCAHHOIO HIECTH-
YrONbHUKA CAYWaT AMAMETPAMH ONHCAHHOTO KPyTra, TO MJOWAXb
3TOrO MeCTHYTO/bHHKA PaBHA yABOEHHOH IVIOL{AaXH TPeyroJbHUKa
CO CTOpPOHAMH, PaBHBLIMH TPEM OCTa/BHBEIM IHATOHAJAM.

111. B npon3BOAbHOM BHINYKJIOM IIECTHYTOJbHHKE COCXHHEHH!
yepe3 OAHY cepednHbl CTOpoH. [JlokasaTh, 4TO TOUKHM Ilepecede-
HHS MeldnaH JIByX oOpasoBABIIHXCA TPeYTOJbHHKOB COBNALAIoOT,
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112, a) Ha nnockoctH maww paBHoOelpeHHas Tpanenus
AjA3A A, n Touka P.  Jlokasath, 4TO u3 0TpeskoB A,P, AP,
AP n AP MOXHO HOCTPOHTEL YETHPEXYTONBHHK.

6)* Ha nsiockocTH HaHbl MpaBHIBHBIHE A-yTOABHHK A A,.. A,
n touka P. Jlokasars, uto us orpeskoB AP, AP,..., AP
MOXCHO NOCTPOUTH A-yTOJBHHK,

MpuMmevyanue, Ecaiu n—=3, 10 U3 10ro, 410 H3 OTpeskoB PA;,
PA,, PA; MOXHO CIOXHTb TpPEYTOJbHHK TIpH JNI06O0M IONOXKCHHH
TO4KH P Ha ILIOCKOCTH, CIeAyeT, 4to TpeyroabHuk A;A,A; o6asareabHo
npasuiabubifl. B caMoM gene, ecnu, Hanpumep, 44, > AjAs 10 MocTa-
TOYHO BHIGpaTh TOuky P coBmanaioluelf ¢ A; (uWru JOCTATOYHO GAH3KOH
K A;), utodsl orpesku PA;, PA;, u PA; He sBasmuch CTOPOHAMH HHKa-
KOrO TpeyroibHHKa, Tak Kak PA; > PAj- PAs Tlpn n >3 u3 1010,
4t0 U3 0Tpe3koB PA;, PA, ..., PA, BCcerjaga MOXHO CIOXHTb MHOTO-
YyTOJBHHK, YMe He CIeiyeT, 4Io n-yroabHuK A;A4, ... A, — NpaBUIbHbIA
(cM. sagauy 112 a)).

0

5,
Yepr. 28.

113. Iano n oxpyxuocteit Cy, Cy,. .., C,, IPOXOAIUINX Yepes
onuy touky O (uept. 28). Bropre toukn mepecedenus C; ¢ C,,
C, ¢ Cy,..., C, ¢ C; 0603HAYHM COOTBETCTBEHHO uepe3 Aj,
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Azy..., A, Bosemem na C; npousBOIBHYIO TOuKy By, OT-
amunyo o1 O u or A;. Hepes By n A nposexem  npsMylo A0
BTOpOro nepeceyenns ¢ C, B Touke B, Ilycrs cHosa B, He
copmanaer ¢ A,. IlpoBenem uyepes B, u A, npamyio o BTOPOro
nepecevenus ¢ C, B Touke B;. Tlpoxomxas takum xe o6pa3oM,
MBl TI0Jy4HM TOYKY B, Ha oxpyknocTH C,. llpennonaras, uro
B, He copmazaer ¢ A,, mposoauMm duepes B, H A, npaMmyio 10

n
BTOPOTO nepeceyeHns ¢ Cy; B Touke B Hdokasarn, uro B
cosnazaer ¢ By.

niyge n+g

H4% TeopeMa O NONHOM YEeTHPEXCTOPOHHHKE,
YeTbipe mpAMble, U3 KOTOPHIX HHKAKUE JBe HE Napaane/ibHhl H
HAKAKHE TPU HE MNepecexaloTes B OXHOH Touke, o6pasyor ¢u-
Iypy, Has3hBaeMyll TOJHHLM 4YeTHPEXCTOPOHHHUKOM

Yepr. 29.

(uepT. 29). DT ueTHpe mpAMHE HA3LIBAOTCH CTOPOHAMHU
YeTHIPEXCTOPOHHHKA; LIECTh TOYEK IOMAPHOTO TNEPECeYeHHH Mnpd-
MBIX Ha3BIBAJOTCA BEPUIHHAMH YETHIPEXCTOPOHHHKA; OTPE3KH,
COeNMHSIIOUIHE NPOTHBOMONOXHLE BEPIWIHHE (T. €. BEplinHH, He
Jeauige Ha OXHOH CTOpoHe), HA3HBalOTCd AWAaTOHAAAMH
YeTHPEXCTOPOHHNKA. JlOKazarh, YTO cepeidHb Tpex Xuarodaneh
HOJIHOTO - YeTHIPEXCTOPOHHHKA JeXaT Ha OAHOH NpsMOH,
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115*, JlokasaTh, 4YTO eC/H B YETHIPEXYTOMABHHK MOWHO BIIMCATh
OKPYKHOCTB, TO LEHTD ITOH OKDYWHOCTH JEHKMT Ha OJHOH mps-
Mo# ¢ cepennnamu jpuaroHateff (uepr. 30).

Yepr. 30. Hepr. 31.

116*. Jauul Tpn Kpyra, Bce MepeceKaoluecs Mekay coGoil.
Joka3zaTh, 4TO TpH oOlLiue XOpAH KawAbX JABYX H3 9THX Tpex
OKpykHOCcTell nepecekaioTcd B OfZHOH Todxe (dept. 31).

¢ 17. Teopema [lrtonemes. Hycrs a, b, ¢, d— nocie-
JIOBAaTe/bHbIE CTOPOHH YeThipexyronbHnka ABCD, okono Koto-
pOTO MOXHO ONHCAaTh OKPYXKHOCTh, € U f-—ero JuaroHa’u,
JokasaTe, uto ef =ac-|-bd.

118. a) Ha okpyxHOCTH, ONNCaHHOH OKOMO DPABHOCTOPOHHETO
Tpeyroibhuka ABC, B3sra touka M. [lokasats, 4T0 HauGoib-
wni u3 orpesxos MA, MB n MC paseH cyMMe IBYX OCTa/lbHLIX.

6)* Ilyctb A AyA4. . . A, — NPaBUILHHIEA MHOTOYTO/BLHUK C He-
YeTHHLIM YHC/AOM CTOPOH, M — NpOH3BOAbHAS TOYKA HA nyre A4,
OKPYKHOCTH, OMICAHHOH BOKPYr MHOTOYroJbHmka, Jlokasate, 4ro
CyMMa paccTosHHM OT ToukM M M0 BepulMH C HeYeTHHMH HOMe-
paMH paBHa cyMMe pacCTOsfiHHH or M N0 BEpPUIHH ¢ YeTHLIMH
HOMEpAaMH,

Mpumewanune. OueBuaHo, Teopema 3amaunm 118 6) ssasercs
obo6menueM npejsoxenns 118 a).

119. Ilycts A A,A3AAsAgA; €CTb NPaBHIALHEH CeMHYTOMb-
Huk, [JlokasaTh, uto

11 1
A4, T A4 + AAC
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120. [oxasarte, 4ro .anrebpanyeckas CyMMa paccTOSHHH OT
HEHTPa ONHMCAHHOK OKOJO TPEYTOJbHHKA OKPYXHOCTH IO €ro CTo-
pPOH paBHA, CyMMe paJMyCOB ONHCAHHOM M BIIHCAHHOH OKPYWXHO-
cTeft (Opu STOM, ec/iM LEHTP ONMCAHHOH OKDPYKHOCTH NEXHT MO
Ty XK€ CTOPOHY OT HEKOTOPOH
CTOPOHH, YTO M CaMm Tpe-
JrOABHHK, TO pacCTOdHHE IO
STOH CTOPOHEl CYHTAeTCs I0-
NOXHTENBHBIM, @ B IMPOTHBHOM
cnyuae — OTpULATENbHEIM; Ta-
KM 00pasoM, €CJaH TPeyrob-
HHK OCTPOYTOJBHHH, TO pac-
CTOSIHHSL OT IleHTpa OIUCAH-
HOTO Kpyra JhO CTOPOH Tpe-
YTONbHIKA BCR NONOKUTEIBHEL,
a eclH TPeyroibHHK TyMO-
yTOJABHBIH, TO PaccTOsIHHE OT
LeHTpa ONHCAHHOTO KPyTa Io
6onblIeldl  CTOPOHH  OTPHILA-
TEJNbHO).

I21*. Bo BMHCAHHOM MHO-
royrojJbHHKE IIpOBeNEHH He
nepeceKamLiecs MeXIY CO-
60i amaroHanu TaknMm ob6pa-
30M, YTO MHOTOYTOJBHHK pas-
Ou/ICH Ha TPEYrOAbHUKN (OHO
U3 Takux pasbuenufl mokasa-
Ho Ha 4yept. 32). [Hokasars,
4TO CyMMa paaHyCOB BCex
BIHCAHHHIX B 3TH TPEyTO/b-
HUKH OKPYyXHOCTEH He 3aBH-
Yept. 33. cUT OT pa3GHenus.

122, Tlycrs ABCA’B’'C’ — suncanHbit B OKPYKHOCTh [IECTH-
yroasHuk. Ctoposm u anaroHamu AA’, BB’ CC' storo mecrtu-
yroibHHKa 00O3HayMM TaK, Kak ykasano Ha uepT. 33. [oka-

3aTh, 4TO .
' efg=—aa'e-bb'f+cc’'g+abc}-a'b'c.
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lMpumeuanue, TeopeMy Hactosimeff 3ajayH MOMHO paccMaTpH-
paTh KaK pacmpocTpaHeHHe TeopeMmbl IItoneMes (sanaza 117) Ha wecrtu-
yroabHuE. B T0M cayuae, korna ¢c—=¢’ =0, e==f, sta Teopema nepe-

xoauT B Teopemy Iltonemes.

Yepr. 34a.

123. a) Iaum 1pn Toukm A, B, C u oxpyxrocts S. [oka-

3aTh, 4YTO €CJAH OKPYKHOCTh
S Kacaetcs OKPYKHOCTH, IPO-
xonsulel yepes Touku A, B
u C B touke ayru AC (uepr.
34a), TO MANHB KacaTenb-
“Hex ATy, BT,, CT,, npose-
NeHHBIX COOTBETCTBEHHO W3
touek A, B n C K OKpykHO-
cTH S, CBfI3aHBl COOTHOLIE-
HHEM

AT,-BC -+ CT,-AB=
= B’Tz . AC-
6) [Hokaxute, uYTO ecau

geThipe OKkpyxHocTH Cyp, C,,
C; n C, KacawoTcd nATOH

G

~
L

Yepr. 346.

OKPYWKHOCTH S, npuueM TOUKH KacaHH$l STHX OKpywHocTeft ¢ S
pacnosoxensl Ha S B TOM mnopsiike, Kak 970 H300paxeHO Ha

ueprt. 3406, TO fartyy - tay tia = t1g Ty,
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rie, HampuMmep, f;; eCTb OTPe30K OOCuUieH KacaTeJbHOH OKpyH-
HocTelt C, u Cp -Mexay Toukamn kacauns. (Ilpn stom #;, o3na-
yaer oTpe3ok o6welt BuewHel kacarenbHOH okpywuoctelt C,
u C, ecin 9TH OKPYKHOCTH KacaloTcs S oxuHakoBeiM o0pa-
‘30M — 06e BHelIHE WA 00€ BHYTPEHHE,— H OTPe3ok obiueH
BHYTpeHHell KacaTeJbHOM B NPOTHBHOM CJyuae; aHaJOTHYHELA
CMBIC/I HMEIOT OTPRBKU fyg, fiy, fog, foy U fg4.)

MMpumeuanue, Pesynvrar sanayn 123 a) MOXHO paccMaTpuBaTh
Kax oboouienue teopemnl Iltonemes (3amauwa 117); oH nepexoaut B Teo-
pemy IlTosnemes B TOM cayyae, KOTAa PalHyC OKPYMHOCTH S paBeH HYLo,
1. e. korjga S ectb Touka. 3anauy 123 6) MOWHO CUMTaTh OGOGUICHHEM
3ajayu a), a CAep0oBaTeJbHO, H TeopeMbl [ltonemes. ‘

124. a) [okasaTh, 4TO OCHOBaHWS NEPIEHAHKYISPOB, OIYy-
UIEHRBIX H3 JMI060H TOUKH OKPYXKHOCTH Ha CTOPOHLI BOHCAHHOTO
B HEe TpeyrojbHHKA, J1ewar Ha onnoH mnpamoit (uept. 35, a).

Yept. 35.

6) Ha rtpex xopmax MA, MB n MC OKpPyXHOCTH, NpOXOxs-
LI{MX 4Yepe3 OoJHy TO4YKy, TIOCTPOEHH, KaK Ha JHaMeTpax, TpH
soBole okpyxkHoctd. JlokasaTh, 4ro oTaHyHbe OT M TOuku, B
KOTOPbIX [OMNApPHO I[€PeceKkaloTcs STH TOC/IeLHHE OKPYKHOCTH,
JAexar na oxHo#t mpsimo#t (uept. 35, 6).

125. HentpanbHo#i TOYKOH ABYX OPAMBX MH Gy-
ZeM Ha3HiBAaTb TOYKY NepecedeHHss 9THX npsaMbix (4ept. 36, a);
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NeHTPAaNbHOR OKPYXHOCTHIO TPEX NPAMHX, KOTO-
pele He mnepecexkanTCs B OAHOH TOYKE M HHKAaKHe ABE H3 KOTO-
pLIX HE [apase/bHbl,—OKPYH-
HOCTD, MPOXOAAILYI) Yepe3 TpH
LeHTpaNbHEIE TOYKH KAXIOH na-
pel H3 9THX Tpex npaMeix (T. e.
NOMNpPOCTy OKPY¥MHOCTb, OMUCAH-

X
=N

Hepr. 36.

)

HYI0 OKO/IO TPEYrofbHHKA, CTOPOHAMH KOTOPOrO SIBASIOTCS JaH-
Hble TpU npsimbie; 4epT. 36, 6). HdokasaTs, uTto

a) ecId Ha MJIOCKOCTH JAHBI 4HeTHIpe MpsiMble, HHUKAKHe JBe
U3 KOTOPHLIX HE MapajjielbHH W HHKakue TpH He MepeceKaiorcs
B OZHOH TOYKE, TO 4YeThipe UEHTPANbHBIE OKPYKHOCTH KawAbX
TPex U3 YeThipex NPSMbIX NepecekaloTcs B 04Ho# Touke (yept. 36, 8).

DTa TOYKa Ha3pBaeTCHd WEeHTpPAaJbHOMW TOUYKOH 4erTn-
pex mpAMHX.

6)* Eciay Ha MIOCKOCTH AaHBl MATH ODPAMBIX, HUKAKHe [Be
M3 KOTOPHX He INapasieJbHHl W HHKakue TPH He nepeceka-
I0TCSl B ONHOM TOYKE, TO NATh LEHTPAJBHHX TOYEK KaMuIHX
YeTLIPEX Y3 STHX NSTH OPSAMBIX JIEXKAT HA OZHOH OKPYXHOCTH
(uept. 37). OITa OKPYKHOCTH HA3BIBACTCA HEHTPAAbHOH
OKPYXHOCTHIO NATH NDPSMHX,

B)** O6o6uTh 3a5a4y Ha cayyal # rpAMBIX.
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126*. Ha nnockocTH maHbel 4YeTHpe HOpsMble, HHKAKue JIBe H3
KOTOPHIX HE [apajsiejipHpl W HHKAKHE TPH HE MepeceKaTcd
B omHOH Touke. [lokaszaTh, 4TO TOUKH IepeceyeHHs BHCOT obpa-
30BaBLUMXCS YeTHIPEX TPEYTOJBHHKOB JI&KAT Ha OXHOH NpsMOi.

y
I

Yepr. 38.

127*. Teopema Hesapra. Jokasarh, ut0 eciu gBa Tpe-
yroapiuka ABC u AB;C, pacnonowmedsl Tak, YTO TMpsMHe,
COeMHHAIONINE COOTBeTCTBeHHble Bepmuuel A u A, B u By,
C u C,, nepecekaloTcd B ONHOH TOYKe W HHUKAaKHe JiBe H3 CO-
OTBCTCTBEHHHIX CTOPOH He NapafebHH, TO TPH TOUKH NEpece-
YeHHs! COOTBETCTBEHHBIX CTOPOH JIEWKAT Ha OXHOM mpamoit; oGpaTHO,
€M TOUKM MepecedeHuss COOTBETCTBEHHHX CTOPOH JIeXKaT Ha
onno#t mpsMol u mpsimsie AA’, BB u CC’ He uapalienbhH,
TO 9TH TpH IpfAMHE IepecekaloTcs B oaHOH Touke (ueprt, 38).

128. Ha nnockocTH HaHbl Tpu OpsSMble, Hepecekamuinecs
B OnHOM Touke, W Tpu TOuKH. [lOCTPOHTH TpeyronbHHK, Bep-
IHHE KOTOPOTO JeXaT Ha JAHHLIX [PIMBIX, d CTOPOHHL [Ipo-
XONAT yepe3 JAHHHE TOYKH,
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129%, Teopewma ITacrxans Joxasats, 4To ecaH WIECTH-
yronsiuk ABCDEF Bnucan B OKPYXHOCTb M [POTHBONONOXHHE
ero cropoun (AB u DE, BC w EF, CD n FA) He napalienbHH,
TO TOYKH IIepPEeCceYeHHd STHX CTOPOH JIEWAT HA OXHOM TpPAMOH
(uepr. 39).

A
Yepr. 39.

MpuMeuanue. IlpenenbHuIMu cayuasmu Teopembr ITackans ssas-
10TCA HEeKOTOpble NPEeJIOKeHHs, OTHOCAIIHECS K BIHCAHHBIM B OKPYM-
HOCTh HATHYrOALHWKAM, YETHIPEXYTONbHHKAM M TPEYroibHUKaMm. Tak,
HanpHMep, NPEeLNoOKUM, YTO BepiliMHa F IIeCTHYTOJbHHKA NBHTAeTCA
[0 OKPYKHOCTH, CTPEMACH K CIUAHHIO ¢ TO4KOH £. [lpu sToM cTopona EF
MeCTHYroabHHKa OYNeT CTPEeMATbC K KacaTedbHOH K OKPYMHOCTH B
Touke £, ¥ B mpeleje MBl MOJAyYaeM cCilelyloillee NPeINOKEHUES: mMOYKA
nepeceqenuss cmoponst BC 6nucannozo 6 OKpYsCHOCMb NAMUY20AbHU-
xa ABCDE ¢ wacameasnoii k okpyscnocmu 8 mouxe E anexcum na
odnotli npamoli ¢ moykamu nepecesernus cmopon AB u DE, CD u AE
(uept. 40, @). AHaTOrMyHO, cyMTaf, 4I0 BepuluHa F coBnajaer ¢ £, a
pepuinHa D — ¢ C, Mb DOJY4YHM CTeAYIOULYIo TEOPeMY: mo4ka nepece-
yenus cmopor AB u CE 8nucannozo 8 OKPYICHOCING Hemuipexyzo.as-
Hurxa ABCE aexcum Ha OOHOI npsamoli ¢ mouKaMu nepeceseniss cmo-
ponst AE u xacameasnoli k oxpysxcrocmu 8 mouxe E, cmoponst AE u
xacameasroli k oxpyxcnocmu 8 motke C (depr. 40, 6). [Ipeanonaras,
4TO BepIIHHA F IeCTHYroAbHUKa coBnata ¢ E, a C—c¢ B, MH nory-
YHM, YTO MOYKQ Nepecederuss KACAMEAbHHX K OKDPYICHOCMIL 8 8epuiu-
Hax E u B snucannozo 8 OxpyscHocms 4emeipexyzoasrnuka ABDE
sexcum Ha OOHOIE npsamol ¢ MOYKAMU nepeceyeHuss npomusonoi0xHc-
HbLX CMOPOH 4emsLpexyz0AbHUKA, OYEBHIHO, Ha 3TOH e MPAMOH JNeKHT
¥ TOYKA NepeceyeHUs KacaTedbHBIX K OKPYXHOCTH B Toukax A u D
(uept. 40, 8). Haxonen, mpexmosarast, 4To BepluuHa B IIECTHYTOAbHHKA
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46 3AIAYH [130
cmaacs ¢ A, Bepumiia D—c¢ € u sepunua F—c¢ F, Mpl noayyaem
mouku nepecegerus cmopor mpeyzoasnuxka ACE ¢ racamespHuMU
& onucannoi soxpye ACE orpysxcHocmu 8 npomusonoiQxcHulx sep-
WUHAX mpeyeoabruKa aexcam Ha o0HOU npsyoi (dept. 40, 2).

i‘ 130%, Teopema Dpmanmona. Ecau wecruyroasnnk
ABCDEF onucan OKOJIO OKPYXHOCTH, TO TpPSMbE, COELHHSIOLIHE
€T0  TPOTHBONOMOKHBIE  BEpIINHH

g (A w D, BugE, Cu F), uepece-
KaoTcad B OLHOH TOuKe (uept. 41).

Mpuumeyanue. AHAJIOrHYHO TO-

My, Kak u3 TeopeMsbl [lackans MoxHO
BBIBECTH Psil HOBHX HpelJIoKeHHH, cun-
Taf, 4YT0 Te WIM HHBle BepIUWHBLL BIH-
CAHHOI'O IIECTHYTOJbHHKA COBIAfAIOT
MeX1y cofoH (CM. IpHMeYaHHe K mpe-
ABUIyMeH 3amaue), TaK M U3 TEOPeMb
BpuaHuIOHa MOMXHO BBIBECTH HOBBIE
TEOPEMBI, €CJIH CYHTATh OTAEJbHBIE CTO-
£ POHBI ONUCAHHONO IIECTUYTOALHUKA CO-
Yepr. 41, pnagalouumu. Tak, ecan cropowa EF
ONHCAHHOTO  IIECTHYTOJNbHHKA  H3Me-

HAETCH, CTPEMACh COBNACTH CO CTOPO-
Holt FA (Touka KacaHHd 3TOH CTOPOHBI C OKPYIKHOCTBIO CTPEMHTCS K CO-
BNAgCHAI0 ¢ TOYKOH KaCaHHsS C OKPYIKHOCTHIO CTOPOHBI FA), To B mpe-
Aede Mbl MONyYaeM CleRYIomEe NpeaNOmeHue: npiMas, cOeOUHsTIowas
sepuiuny C Onucannozo 8oxpye oxpyxcrocmu namuyeoasiuxe ABCDE
¢ mouroil F wacanus cmopons AL ¢ oxpyowcrocmeio, npoxodum yepes
moury nepeceyenust Ouazonaneid AD u BE (uepr. 42, a). Ananoruymo,
eclIu cuutarh, uto EF cosnagaer ¢ FA, a DE-—c CD, Mbl noayuum:
Ouazonass BE oniicann02o 80Kpyz OKPYIHCHOCIMU HEMBLPEXY2ZOAbHU-
xa ABCE npoxolum’™ 4epe3 mouky nepecedeHus Npsmslx, cOeOuHso-
wux sepuuns, A u C cOOMBeMemeenHo ¢ MOYKaAMI KACAKUSL C OKPYIiC-
Hocmbio cmopor CD u AE (depr. 42, 6). Cumras, yto cTopoHa EF co-
pnagaet ¢ fA, a CD—c BC, Mul noayunM: npsmas, cOeOUHSIOWAs
motru Kacanus npomusonoaoxcustx cmoporn AE u BD onucannoeo
O0K0A0 OKpYICHOCMU 4embipexyzoasnuna ABDE, npoxooum wuepes
MoUKy nepeceseHus OuaOHasel, HETPYAHO BHIETh, YTO YEPE3 BTy Ke
TOYKY NMPOXOAHT H NpaMasg, COERMHAIIAs TOYKH KacaHHs C OKPYIKHO-
cthio cTOpoH AB u DE (uept. 42, ; Cpasuute ¢ 3agayeit 105), Hakorer,
npeanosiaras, Y10 cropona EF mecTuyroabHuxa cosnajsa ¢ FA, c1o-
pona CD —c DE u cropona AB—c BC, noiyyuM, 4T0 npsmee, coe-
Ounsiroujue sepuunsl mpeyzoavrura ACE ¢ mouxamu Kacanus enucau-
HOIl 8 MPEY2ORLHUK OKPYICHOCMUL € NPOMUBONOLONCHBMU CIMOPOHAME,
nepecexaromcss 8 00HOU mouxe (uepT. 42, 2; cM. HMEKe 3agavy 134 n)).

B nocrenylomux sagayax NpHHAMAaercsd CJAeAYIOUIEE YCIOBHE O 3Ha-
Kax orpeskos, JiBa orpeska AB u CD, pacnonoxesHbie Ha OXHOHA mnpa-



130}

SAJIAYN HA ITOKA3ATEJNBCTBO TEOPEM

47

Yepr. 42.




48 SAIAYH | | [131—134

MOfi, CUHTAIOTCS HMEIONHMH OJHHa KOBH € 3HaKH, ecid HanpaBlIeHUs
9THX 0Tpe3koB (0T A k B u or € k D) COBHAaAalOT, B NPOTHBHOM CJy-
4ae OTPE3KH CUHTAIOTCH HMEIONMMH PAa3JHMYHBIE 3HAaKH H OTHO-
IWeHHe HX JJAHH 6epeTcs CO3HAKOM MHUHYC.

OTMEeTHM e€llle, YTO BbIpaXKeHHe «HA CTOPOHAX TPEYroJbHUKA» B IO-
ClefyIOMHUX 3afaYax BCIOAY Hal0 NOHMMATb B CMBICJIE «HA CTOPOHAX HJIH
HX TPOROMKeHHAX» (T. €. Touka A, 31eCh HasbIBaeTcs Jewamefi Ha CTo-
pore BC, eciu T0NbKO OHa pacmonoxena Ha npamoi BC).

N 131. Teopema Menenas Ilycte A, B; n C;—Tpu
TOYKH, Jewallue COOTBETCTBEHHO Ha cropoHax BC, CA u AB
tpeyronbiika ABC. Jaga toro uTo6GH 3TH TOYKM JeXanu Ha
O1HO# mpsAMoH, HEOGXOMMMO M JOCTATOHHO 1), 4TOGLI HME/IO MeCTo
COOTHOMIEHHE

AC,  BA, CB ___

CB AC BA— "
132. BuBectn u3 Teopemsl Menenas ,
a) TeopeMy O NOMHOM 4HeTHPEXCTOPOHHMKe (cM. 3azauy 114);
6) teopemy Jezapra (cM. samauy 127);
B) teopemy Ilackans (cM. 3zamauy 129).

133, Teopema Henwn. Ilycte A4;, B; 0 C; — TpH TOUKH,
Jiexallle COOTBeTCTBEHHO Ha cropoHax BC, CA u AB Tpe-
yronsHuka ABC. Has toro yrobu npsambie AA,, BB; n CC,
nepeceKaaich B ONHOH Touke mau OLUIH BCe MapaijesbHbl, He-
06X0AMMO M JOCTaTOYHO, YTOOH HMEJIO MECTO COOTHOLIeHHe

AG | BA  CB
CB AC BAT

134. BuBectn u3 Teopembl Yembl, 4TO

a) MeanaHbl TPEYTONbHHKA NepecekatoTcs B OAHOH TOuKe;

6) GHCCeKTPHCHI TPeyro/NbHHKA NEPECeKaioTC B OMHOH TOukKe;

B) BLICOTH TPEYrOALHHKA NepeceKaloTcs B OJHOH TOYKE;

T) mpAMble, IPOXOJSIIHE Yyepe3 BepLIMHL TPEYroAbHHKA H
Jleisiue ero nepuMeTp IOomo/jaM, repecekaioTcs B OLHOH TOUKe,;

1) CnoBa «HeOOXONMMO H [JOCTaTOYHO» O3HAYAKOT, YTO AJIS IOJHOrO
peuwends 3agayu 131 Hago pokasath /[Be TEOPeMb: 1) TeopeMy O TOM,
410 ecad Toukn Ay, By u C) gewar Ha OAHOH npsMo#l, TO BRIIOJHAETCA
yKasanHoe B 3ajaue COOTHOWIEHHe (HeOOXOAHMOCTHL NPUBEIEHHOIO
. yCI0Busi), H 2) 06paTHYIO TeopeMy — T€OPEMYy O TOM, 4TO IpPH BbINOJHE-
HUM 9TOTO COOTHOIUEHHS ToukH A;, B; u C) ob6a3aTenbno 6yAyT JASKaTh
Ha oaHOH NpsAMOH (10CTAaTOYHOCTH YCIOBHA). AHAJOrHYHOE HpUMe-
YaHHe MOMHO CREIaTh H K yCIoBHio sagaud 133, )
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X) npsMbie, COENMHSIOU(HE BEpPIUMHH TPEYTOJbHHKA ¢ TOYKAMH
KacaHhs BIHCAaHHOH B TPeyroJbHHK OKPYXKHOCTH € NPOTHBOMNO-
JI0XHLIME CTOPOHAMH, TEpecexKaTcs B OAHOM Touke (uepr. 43, a);

€) npAMble, COEAMHSIOLIHE BepINHHB TPEYTONBHHKA ¢ TOYKAMH

KacaHusd  MPOTHBOMO/OKHBIX '
CTOPOH € COOTBETCTBYIOLUMMH
BHEBITHCAHHLIMH  OKPYXHOCTH-
MH, M[EPeceKajoTc B OJHOH
To4Ke (uepT. 43, 6).

a) d)
Yepr. 43.

5

135. a) Teopema MeHenass AN MHOTOYTLOJb-
Hnka. [lycte npamass [ nmepecekaer cTopoHbl A;As, AyAg, ...
ooy An1A,, A A, Muoroyroapnuka A;AA, ... A, (MOXer 6L,
HEBHIMYK/IOTO) COOTBETCTBEHHO B TOUKAX &, A3, .+, On_1, Q.
B takom cnyuae

Aiay | Asay L A A, =1
A ¥

ady, @A a1 A4, a4

TAe 3HaK MHHYC COOTBETCTBYET CJy4ai0 HEYETHOTO X, a 3HakK
IJIIOC — YETHOTO f.

. 06) Teopema YeBn ang MHOTOyroabHuka. B mio-
CKOCTH MHOTOYTO/MBbHHKA (He 0653aTelbHO BHIIYK/IOFO) ¢ HedeT-
HBM YBCaA0M CTOPOH A4, ... Ay, daHa Touka O. [lycTs
npaMbie OA,, OA,, ..., OA,, OApq1, ..., OAp, | Depecekapr
NPOTHBONOIOKHLE BepuIHHaM Ay, Az, ..., A, Aupty o ooy Aaypyg
CTOPOHH MHOTOYTOJbHHKA COOTBETCTBEHHO B TOUKAX @,,8, (s «»»
vees Qg y, gy ..., @, ;. B Takom cayuae

Am | Al Az | A1
ad: @iy Qop—2 Azn—1 A3q-1A4;
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[MpuMeyanue. Creayer OTMETHTb, UTO YCJAOBHf TeopeM Meue-
Aas W ‘leBbl A8 n-yrOJNbHHKOB NpPH 7 >3 y’Ke He AOCTAaTOYHM 141
TOFO, YTOGBI COOTBETCTBYIOUIHE TOYKH JICKAJH Ha OIHOH HpﬂMOﬂ UiIH
COOTBETCTBYIOIHE I[IPAMBIC NIDOXOAHJIH Yepe3 OXHY TOUKY.

136. Ilyctys Ay, B n C;—takne TOoukM Ha cropoxax BC,
CA u AB tpeyroabuuka ABC, uyto npamue AA;, BB, n CC,
nepecekaloTcs B ONHOH Touke; Az B, w C,— BTOpHE TOYKH
NEepeceyeHus OKPYXHOCTH, HPOXoasdiued uepe3 Touku Ay, B u
C; co croposamu BC, CA u AB Ttpeyronbuuka. [oxaszatb, uYTO

npamMuie AA,, BB, n CC, nepecexa-
g I0TCS B ONHOH TOuke (uepr. 44),

137. Tlycte ABC— npou3sons-
Hblf  Tpeyroawnunk, AA,, BB,

8

Yepr. 44. Yepr. 45.

CC{ — npou3Bo/ibHbIe NpAMBE, NPOXOAALIHE 4epe3 BEpIIHHB Tpe-
yrolibHUKA H Nepecexalomuecs B OAHOH TOouke (A, By, C;—
TOYKM COOTBETCTBEHHO Ha cToponax BC, CA m AB rtpeyrons-
anka ABC). [Hokazarb, 4TO OpPAMBHIE, ~COCHHHAIOUIME CePeAMHK
cTopod AB, BC n CA tpeyroapinka ABC cOOTBeTCTBEHHO ¢ ce-
penunamn orpeskoB CC;, AA; u BB;, nepecekaiorcd B OAHOH
Touke (4epr. 49).

138. Tlycts A{, B; nu C;— TOuKH, Jexaliue COOTBETCTBEHHO
na croposax BC, CA n AB rtpeyroabuuka ABC; A}, B u C; —
TOYKH, CHMMETpHYHbE NEPBHIM TPEM TOYKAM OTHOCHTENBHO Cepe-
JMH COOTBETCTBYIOUIMX CTOPOH Tpeyro/ibhuka. Jlokasars, 4To

a) ecan TO4KH Ay, By u C; nexar Ha OLHOH npﬂmoﬁ TO H
touku Aj, Bj, C; nexar Ha OLHOH mpsMoH; )

6) ecnn npsmue AAI, BB,, CC, nepecekatotcs B O5HOH Tque
10 u npambe AAj, BB, CC, mepecexaioTcd B OAHOH Touke.
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139. llycts AA;, BBy u CC,— Tpu npameie, OPOXOASLIHE
yepe3 BEPUIMHH Tpeyronbuuka ABC, AA], BB, n CC)— nps-
MBlE, CHMMETDHYHBIE HEPBHIM TPEM [PAMBIM OTHOCHTEABHO GHC-
CeKTPHC COOTBETCTBYIOUIMX yIJIOB TPeyroibhuka (Toukn Ay u Aj
nexar Ha cropone BC Tpeyroasunka ABC, touku B, u Bl —
na cropoue AC, Toukn Cy n C;—mna cropone AB). Jokasats,
4TO

a) ecmn Toukn Ay, By m C; nexar Ha OXHOM mpaMOH, TO M
ToukH Aj,- B u C| nexar Ha oxHoH npsMoi;

6) ecnin npameie AA;, BB, u CC, nepecekaloTcd B OIHOH
TOYKe, TO H mpambie AA, BB n CC| nepecexaiorcs B OXHOH
TOYKE;

B) ecan npamee AA;, BB, n CC; nepecekaiorcss B Touxe M,
a mpsMble AAl, BB; u CC;, uepecexaioTes B Touke N, TO mpo-
eKiHH TOUeK M u N Ha CTOPOHH TPEYro/ibHUKA JEXAT H3 ORHOM
OKPYXHOCTH, LIEHTp KOTOPOH HAXOAUTCS B cepeauHe oTpeska MN.
B xakoll cBf3m HaxomuTcs 9Ta TNOCJAEAHHSA TeEOpeMa ¢ HPedIo-
weHueM 3sasaun 997

140%. [Jannl nsa Tpeyrosbunka ABC u A'B'C’. Hdokasats,
9TO €CaAu TpgMHie, npoBeldeHHLIe yepe3 pepumiudH A’, B’ u C’

cl
V.4 /4\
B'
A ’ ’

Yepr. 46a.

TpeyroisHuka A'B'C’ napannenbHo croponam BC, CA u AB
TpeyroapHuka ABC, nepecekaloTca B OZHOH TOYKe, TO H Ipg-
Mbie, TpoBedeHHsie yepes Bepwnnn A, B u C tpeyroabunka ABC
Mapamiensio croporam B'C’, C'A" u A’B’ tpeyroasuuka A'B'C’,
TaKke nepecekaloTcd B OAHOH Touke (uepr. 46a).
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141*, Jaun aBa tpeyronbuuka ABC n A'B'C’. Jlokasars,

YTO €CNH TNpsMble, TNPOBEJEHHble Yepes BepIIHHH TPEyroNibHH-
’

ka A'B'C’ nepneHMHKYASpHO K COOTBETCTBYIOU[HM CTOPOHaM

BI
8 //I g0° Q\\
..
. -
‘9”11 7
A T
Uept. 466.

Tpeyroneiuka ABC, mnepecekaioTcd B OZHOH TO4YKe, TO H mps-
Mble, NPOBEAEHAHE 4epe3 BeplnRb Tpeyroabunka ABC nepneh-
AUKYJASPHO K COOTBETCTBYIOWHM CTOpoHaMm Tpeyroabiuka A'B'C,
nepecekaloTcsi B OZHOH Touke (4epr. 460).

142, Yepes Touxy A, Jekauiyilo BHYTPH yraa, NpoBeneHa
npAMad, OTCEeKalulas OT STOr0 yrla HAauMeHbIUHH M0 IIOLIaaH
TpeyroabHuK. JlokasaTh, YTO OTPE30K 3TOH NpAMOMH, 3aK/IIOUEH-
HBE MEXJY CTOPOHAaMH yrva, JelHTcs B Toyke A Mnonosaam.

143. a) Hauw orpesok MN u npsamas p. Habitn Ha npa-
Mot p Touky X, u3 KOTOopod orpeaok MN BuieH nox HanGolb-
UM yI/IOM.

6) Jdaum orpesok MN n oxpywnocts S. Hafitu Ha oxpyx-
HoctH S Toukn X u Y, u3 xotopnx otpe3ok MN BuAeH mojg
HanGONBIIHM M IOJ HAHMEHDBIIHM YTJIOM.

144, Halitu TpeyroJbhuK HauMeHbLIEro BO3MOXHOTO MNepH-
METPa, €CJIH H3BEeCTHBHI:

a) nse BepuwiMHel A # B TpeyroibHHKa M npamas [, Ha Ko-
TOpOH JIEXHT TPeThs BEPILHHA,
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6) Bepwiea A u gBe mnpuMbie / W m, HAa KOTOPHX Jexar
pepuiniel B u C;

B) TPH npsMele [, m, #, Ha KOTOPHIX JEWAT BEpPIUMHL A,
B u C.

I145. Hafltu B TpeyrolbHUKE TOYKY, CyMMa paccTOSHHH OT
KOTOPOH IO BEepIIHH TpeyroibHHKa Oblna Obl HauMeHbIueH,

146. Hafitu B TpeyrojbHHKE TOUKY, CyMMa KBaJpaToB pac-
CTOSIHHE OT KOTOPOM [0 BepuiMH TpeyroibHuka Owila OH Hau-
MeHbIueH.

147. Haiitn B Tpeyronbuuke TOYKY, CYyMMa KBainpaToB pac-
cTOSIHMH OT KOTOPOH 1O CTOpPOH TpeyronbHuka Owuta Obl Hau-
MeHbpIel,

148, Hauww ase toukn A u B n npamas PQ. doxasaTb, 4To
cymma b-AM--a-BM, rtne a m b— nanHee TONOWHTENbLHBIE
Yyucaa, HMEeT  HawMeHbuiee
3HaueHHe 1ad Takol TOUKH Y 8
M npamoit PQ, dto

cos LAMP __ a
cos L BMQ ™ b

Npumevanue. Hacros-
mas 3ajaia MOKET HMeTb Cle-
gyiouwit cmbica. 11ycth tpebyer-
ca HaliTu HauGonee BBIFONHBIH
OyTh U3 HEKOTOPOI'0 NYHKTa A4,
PacnoaoMeHHOTO Ha 6epery peky,
IO NyHKTa B, Haxoasueroca rie-
TO 0O JAPYTYl0 CTOPOHY PeKu
‘(dept. 47). Torna eciu CKOPOCTh ABHIKEHHS HA JOJKE paBHA @, a CKO-
POCTh ABHIKEHHA YeJOBEKa Ha Cylue paBHa &, TO 3afaya CBOAMUTCA K TOMY,
yTOOL! HAaHTH Takylo Touky M Ha NPOTHBOMOJOKHOM Gepery peKH, yToOHI
cyMMma

AM | BM 1
D= (6-AM+-a-BM)
. AM
Oblyia BO3MOXHO MEHbIIEH 3xeCh —a—' €CTb BpeMH, TpeéyxomeeCﬂ JOAKE,

. BM
4T06Ll NpolTH NyTh AM, —p~ ~— BPeMd, HYXHOEe Aus TOrO, 4TO6bI JOHTH
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no cyme ot Toukd M 10 NyHKTa B). Teopema sagaun 148 ykasniBaer,

KaKk HafTH TaKyio TOUYKY.

Pesyabrar 9TOH 3aj1aud MMeeT OueHb BAaXHOE 3HAYEHHE NI (HUSHKH.
MMpennonoxuM, uro aomanas AMB npencrapaseT coGofl myTh CBETOBOTO
ay4ya u3 Toukd A B Touky B. [lpuunno#l HaiomMa nyTH B Touke M Mml
6Gynem cunTaTth TO, YTO B STOH TOUKE Jy4Y IIEPEXOAHT M3 OfHOH cpenu
B APYryIO (HalpHUMep, H3 BO3AyXa B BOAY); ADYTHMH CJOBaMH, MBI OyleM
CUHTaTh, YTO TOUKH A M B Haxomarcs NO pasHble CTOPOHHEI OT NPAMOH
PQ wn yto PQ ecTb NAUHMS pa3jena ABYX Pas3iuuHEIX ONTHYECKHX CPel.
Ilycte XY ecth nepnenpukyasp x npsamolt PQ B touke M. Yroa AMX
HaapiBaeTcs yraom mapneuus ayda AM, a yron BMY—yraowm
npenomiaeHns ayya MB. Ecau cuutath, 470 @ eCTh CKOPOCTb
cBera B IepBOf cpelle, a b — CKOpOCTb CBeTa BO BTOPOHl cpene, TO Bbl-

AM |, MB . ‘
pamenne — - —— OyzneT npencrasasTh Cofol ofuee BpeMs, He0OGXo-

IMMOE Ay4y CBeTa AMs TOro, yToOnt mpoHtd u3 Touku A B TOouky B. Teo-
pema sajayn 148 yrBepmknaaer, 4To 3TO BpeMs Oy AeT KpaTuai-
HWIHM B TOM Caydae, eCaH

1

cos LAMP _ sin / AMX_Z
cos £ BMQ " sin £ BMY T 1

a .
=

a

T.€ €CJAHW OTHOMEHHEe CUHYCOB yrJia MaXeHHs ¥ yraa
orTpaeHHMs PAaBHO HEKOTOPOH NMOCTORHHOH Aag nad-
HBIX CPea BeJHYHHE (a HMEHHO, OTHOINEHHI0 CKOpOCTeH CBeTa
B 3THX cpepjax). Ho Xopoino W3BeCTHO M3 ONBITA, YTO HMEHHO TAaKOB 3a-
KOH IpesJoMJieHus cBera. CONOCTaBUB STOT pPe3yJbTaT € TeM, YTO 3aKOH
OTpajKeHMs CBeTa OT TAajKCil MOBEepXHOCTH (HampuMep, OT 3epkana)—
yroa MajieHHs paBeH yray OTPaMeHus — TOXE COOTBETCTBYET TOMY, HTO
Jy4 cBeTa RjeT MO KpaTyaHmeMmy nyTH (CM. pelueHue 3anaun 77 a)
HacTosied KHUI'H), MBI CMOXKEM 3aK/JIO4HTb, YTO CBE€T BCerja
#36upaeT kpaTualwulh (N0 BpeMeHM) NYTb MeXIYy
ABYMA TOYKaMH. OJITOT MNpPHHUHI, HA3bBIBACMBIA NDPHHOHOOM
depMa, C HEKOTODHIMH YTOUHEHHSMH Ha CaMOM JeJe OIpaBIbIBAeTCs
BO BCEX CJYy4YasiX; OH MMEET TaKKe HeKOTOpble aHAJOTMH B MeXaHuke
(sBJsIOIHEC OCHOBaHHAMH BecbMa T'1yGOKMX M BaMHBIX 118 COBpPEMeH-
HOH (H3HKH ONTHKO-MEXaHHYECKHX aHAJOTHH) H ABIKETCA OLHUM H3 CY-
WIECTBEHHBIX MPHHUHUIOB (QH3UKH. :

149%*. [lokasaTh, YTO U3 BCEX YETHIPEXYTOJBHHUKOB, HMEIOUIHX
JHaHHBEe [JJIHHBE CTOPOH @, b, ¢ W d, HanbonblyI0 NIOLIALD
nMeeT TOT, BOKPYT KOTOPOrQ MOXHO OIHCAaTh OKPYXHOCTb,

150%. [okasaTh, 9TO U3 BCeX YETHIPEXYTOJNbHHKOB, HMEIOLIHX
JaHHBIe BeJHYUHBI YT/IOB H AaHHbI MEpPHMETP, HAHOOJbIIYIO MJI0-
WAL HMEET TOT, B KOTOPHIH MOKHO BIHCATH OKPYIKHOCTH,
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Npumevaune. dopMyanpoBku 3sanau 149 u 150 oyenp nMoxomu
APYT Ha Apyra. ITO CXONCTBO CTaHOBUTCA ellle 60/ee ABCTBEHHBIM, €CIH
BCNOMHHTb, YTO BCE YETHIPEXYTONbHHKH HMEIOT OQHY M Ty XKe CYMMY

raoB, a uMeHHo 360°, Tak uro samavam 149 u 150 MoxHO mpunatb
caeayIoiLyio ¢opmy: )

a) VI3 Bcex yeTHIPEXYTOJbHHKOB € NAHHBIMH CTOPOHaMM (M RaHHOH
CYMMOH yr/oB, paosﬂoﬁ 360°) Ham6oAbmIYI0 MAOLLAAb HMEET YeThIpex-
YTOIBLHHE, KOTOPbIH MOXHO BIHCAaTb B OKPYMHHOCTb.

6) M3 Bcex ueThIpeXYTOJNbHHKOB C NaHHBIMH YTJAaMH M JaHHOH
CyMMo#l CTOpPOH HauWGOALINYIO MJOMIANb HMEET 4eThIPEXYTOAbHHK, B KO-
TOPHIAi MOXHO BNUCATb OKPYHHOCTb.

JTa aHanorusa He fABAsieTcs caydafiHo#t, a uMeer ray6okue OCHOBa-
Hus, OOBACHHTD KOTOPble B DaMKaX HAcTOAWIEro 3ajayHHKa HE INpex-
CTaBASETCA BO3MOMHBIM.



PEWEHHUA

1. Hauunaomnii urpy A0MKeH NOMOXKHTH MOHETY HA LEHTp
crona. B manpHefiueM OH kjaajgeT CBOK MOHETY KawaIblH pas
CHMMETPHYHO (OTHOCHTE/NBHO LIEHTpa CTOJa) MOHeTe, NO/IOXKEeHHOH
BTOpPHIM HrpaioliuM (uepr. 48).

Yepr. 48.

2. Jlerxo BHIETh, YTO HCKOMAf OKPYXHOCTh HE MOXET nepe-
ceKaTh TPaHMUY KIeTKH THe-HHOYAb MeMIy BepuNHaMH, u60
KHaue OHa mpoxoxuna 6u no Geno# xnerke. Ilpennmonowum Te-
Heph, 4TO 9Ta OKPYMHOCTH NPOXOXUT MO uepHoit knerke ABCD
W nepeceKaer rpasuuy sToff knerku B Toukax A u B (uept. 49).
[panuuy uepuoit xaetkn AFGH osa MoxeT nepeceyb BO BTOPOH
pas auGo B touke F, nmuGo B Touke (. OueBHAHO, 4TO BO BTO-
poM ciyudae OKpPYXHOCTb Oyler Go/jbllie, 4eM B NEepBOM; Cledo-
BaTEJbHO, €CJAH HCKOMAS OKPYXHOCTh MPOXOZUT yepes Touku A
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u B, To oua mpoitner n uepes Touky G. Ecan e mpexmono-
KHUTb, YTO HCKOMas OKDYXHOCTb [MEpeCceKaeT CpaHHLy KIeTKH
ABCD B Toukax A u C, TO OHa MOXeT MNepecedb TCPaHHIY
knetkn AFGH nu6o B F, nu6o B H (n6o Toukn A, C u G
newar Ha onHoft npamoit). Ho jerko pumerh, yTo o6e STH OK-
PYXHOCTH paBHH OKPYXHOCTH, npoxoasilelt yepes Toukn A, B
u G. Otcrona caenyer, uto Haubonbmed Oyrer usobpawerHas
Ha uepT. 49 OKPYXHOCTb C LEHTPOM B LIEHTPE YepHOH KJIETKH,
NPOXOAAIAA [0 BOCHMH HEPHBIM KJIETKaM; Pamiyc STOH OKpY-

1\2 3\2 1 4/7%
HOCTH, OYEBHIHO, paBeH l/(7> +(—2—) =—2~V10, rae 3a

eqMHHILY TPHHATA CTOPOHA KIETKH.

/ 7
o 7

G% %
. /

Yepr. 49.

3. Jlerko BHAETb, uTO y3en uMeeT (OpMy BLIIYKIOTO MATH-
yro/lbHHKA: OH OTPaHMueH Tpemsd CrubaMu M JIBYMS KpOMKaMmi,
K KOTOPHM I[PHMBIKAIOT CBOOOLHBIE KOHIB JIGHTHI. Takum o6pa-
30M, HaM HeOOXOZHMO J0KasaTh JHIUb, 4YTO BCE CTOPOHH H
BCe YI/bl 9TOTO MHOTOYTOJIbHUKA PaBHBI MEWIY coGoH.

JlokaxkeM NpeABApHTENbHO, YTO €CJAH B TPeyTOJAbHHKE
IBe BHCOTH paBHH, TO OH paBHOoGeApeHHHH; 3TO
06CTOATRNAbCTBO NMOHALOOKUTCS HAM B Ja/ibHeldllieM J10Ka3aTenbCTBe,
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Ecan ofe paBaue BuicoT AE m CD tpeyronsunka ABC
pacmo/IoXEHH BHYTPH Hero (4ept. 50, @) nan BHe ero (uept. 50, 0),
TO npsamoyronabhwe Tpeyronbinkn ACE wum. ACD pasHu,
(o6iuan THNOTEHY32 ¥ paBnHe KaTerh), T. e. / BAC= / BCA,
a sHauyut, TpeyroabHuk ABC B 3TOM clyuae paBHoGenpeHHLIH,

14
£ ) X
by £ /9\ A i
J
Vi - c 4 % ¢ \—/ﬂ 4

Yepr. 50.
L

PaccmoTpuM  Temeph  Bhicoty CD, pacrooXeHHYI BHYTPH
TYyNOYTONBHOIO TPEYTONbHHKA, H BHCOTY AE, pacnofokenuyro
BHe sTOTO Tpeyroabhuka (uepr. 50, 8). Toukn D n E nexar
Ha OKPYWHOCTH, noctpoennoli #a AC, kax Ha amamerpe. Tak
kak npsiveie AB n BC Henapannenbhsl, TO ocTpue yriw CAD n
ACE ne paBubl, a <JaenoBa-
TeNBHO, H COOTBETCTBYIOULHE
xopas He pasue: CD =% AE.
Takum obpasoM, B 9TOM cay-
Yae paBEHCTBO BLICOT HEBD3-
MOXHO,

[lepefinem Ttenepp K pe-
LIEHHIO MOCTaBNeHHOH 3aaa-
yd. O603HAYUM BepIIHHBI Mf-
THYTOJbHOTO y3/Ja ueped A,
B, C, D u E (cM. yepr. 51).

Yepr. 51 Bocnonbsyemca Tem, 4To kpas

JeHTH  mapaanenbdnl, Pac-

CMOTpUM, Haupumep, TpeyronsHuk EAB. BuicoTh, omyuwexxse

Ha croponni EA n BA 3TOro TpeyronbHuka, PaBHH, TaK KaK OHH

pasHn mmpude Jaeutol. OTCIOA2 N0 DOKa3aHHOMY BHILIE 3aKJ0-

uaem, ut0 EA=AB. Touno tax e sakiiouaem, uro AB=BC

# AE=ED. (Ho wuens3a yrBepwuaTh, uTO Tpeyroibiuk EDC

paBHoOeApeHHHN, TAK KaK Mbl He 3HaeMm, paBHa JH BbCOTa, Ony-
mennas Ha ED, mupnse fexTth win Het!)
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Tak xak xpas nenTs mapamiensuw, To AB | EC, CD || BE,

EA | DB, BC || AD. Tlostomy uetnipexyronbhuku EABC, BCDE,
DEAB, ABCD — tpaneuyu, u NpHTOM 1O JOK43aHHOMY 1Be nep-
BBle — paBHOGounpe Tpanmenun. Ortcioma cnexyer, yto / B=
=ZA " LB:AC.
- Jlokaxem, uYTO BC€ JHATOHAJMHU MNATHYTOJBHHKA PaBHBEl
Mewny coGoli. Paccmorpum, nanpumep, TtpeyroibHuk ADB. Bol-
COTHlI BTOFO TPEYTONBHHKA, OnyuleHsble Ha cToponn AD u BD,
paBHH Mexay co0oii (OHH paBub npuHe Jewto). Orciona
umeeM AD— BD. Anxanorwyno nokxasmiBaem, 410 AD=—=DB—
= BE—=—EC (no ne AC!). PaccmoTpum Tenepb TpeyroibHHKH
EAB u ABC. Ouu HMEWT 1O IB€ COOTBETCTBEHHO DaBHLiE CTO-
POHBI U TIO paBHoMy yriay Meucay HuMn. [loatomy sTH Tpeyrone-
HHKH paBHb; oTciona AC=—FEB, a caenosareibo, AC—=CE==
=EB=BD=DA. B tpaneunu ABCE papun nnaronamu. 3Ha-
YuT, OHA paBHOGOuHas (TpeyroavHuku AED u ABE wMeior ofuiee
OCHOBaHHE, PABHEIE BBICOTH, ONYyLUCHHLIE Ha OCHOBAaHUE, M PaB-
Hple GOKOBble CTOPOHH; OTCIoZa H H3 Toro, uto AC ne mnapa’-
nenbHo AE, caeayer, yto Tpeyroabunku pasusl). Orciona

AB=ED, /A= /E w J/B=/ABD-+ /DBC=
— /EDB—+ / BDC= /D,

Takum o6pasom, Bce cTopoHB B BCE yranl NATHYTOAbHHKA

paBHbHl Mex1y coOoi, T. e. NATHYFOJbHHK JEHACTBHTEIbHO Ipa-
BH/IbHBIA.

J

A 7 ¢
[

Uept. 52.

4. Moryr. B kauecTBe npumepa pacCMOTPHM TPEYTOJNbHHKH
ABC u ACD (uepr. 52), CTOPOHH KOTOPHIX COOTBETCTBEHHO
pasubl 1, 8[5, 9/y u 8y, 9/, T/ DTH TpEYroNbHHKH WMEIOT paB-
Hble YI/IH (B CHJYy NPONOPUMOHA/NLHOCTH CTOPOH OHH N0AOGHLI)
K N0 ABE COOTBETCTBEHHO PaBHBE CTOPOHHL,
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Mpumedvanue Boofile ycroBHIO 3anainm YROBAETBOPSIOT Tpe-
YrONbHHKH co CTOpOHAMH, COOTBETCTBEHHO, @, ag, aq® u agq, ag? agqd

(roe V52 <gq <Vo—!—1

OTPe3KOB MPEBHLIIIAET cyMMy IABYX APYTHX).

, TAK Kak uHaye HauboJIbIMIMA M3 STHX

5. HauGonpimee 4mcsa0 OCTPHX YII0B B BHLIUIYKIOM MHOTO-
yTONbHHKE pPaBHO TpeM. JleHCTBUTENBbHO, CYyMMAa BCeX BHEIIHHX
yrl0B A-yTOAbHHKA Bcersa pasHa 4d. Ecim 6w kako#-1n6o
n-yrodbHUK (#2=4) uMen deTelpe OCTPHIX BHYTPEHHHX YTIJa,
TO BHeIIHHE VIJbl, JLONOJHHTENbHHE K STHM BHYTPEHHHM
yraam, O Opl TYOBIMH ¥ HX cymMMa Onuia Gol Gonbuie 44,
NO3TOMy CyMMa BCeX BHEIIHUX YIJIOB M IIOZaBHO G6biia  Owl
6oapme 4d4.

6. a) Jlerko Bumerh, yTO B 06pPA30BAHMH KAWAOTO H3 MHOrO-
yrO/bHUKOB pa30ueyns MOXeT yyacTBOBaTh He GoJiee IBYX Aua-
roHasell, BHIXOOAWNX H3 OXHOH BeplunHbl. TakuM obpasoM, uepes
KaxIylo BepliMry 13-yroabHnka npoxoaar He OoJee ueM JjBe
CTOPOHBl MHOTOYTOJbHHKA pa3GueHnd; NpH 3TOM B NpPOU3BECACHHUH
13-2 kaxmas CcTOpOHA MHOTOYTOJAbHHKA pa3GHeHHH CynTaeTcd
IBXKIH, TaK Kak OHA TNMPOXOLHT 4yepe3 ABe BeplluHbl 13-yrosan-
Huka. CiaeaoRaTenbHO, YHCJIO CTOPOH MHOFOYrOJbHHKA pa3biedus
He MoOxeT OHTb GoJ/blue

13-2
- = 13.

Jlerko mMOKa3aTh, YTO CYIIECTBYIOT 13-yroNbHHKH, ¥ KOTOpPBIX
HEKOTOpHe H3 06Pa30BAaHHBIX YKA3aHHBIM CIOCOGOM MHOTOYTO/b-
HHUKOB pasbuenust uMeroT posuo 13 ctopoH.. Boasmem mpaBububill
13-yronbHuk M MpoBeleM Bce ero auaroxamu (yepr. 53, a).
fcHo, 4TO HH OmHA M3 HHUX He npoxoaut 4eped uewtp O onu-
caHHOH# OKpYXHOCTH. MHOroyro/bHHK, BHYTPH KOTOPOTO JI@XHT

neurp O, nomken umeTb He Menee 13 cTOpoH, TaK Kak HpH no-
o

360
BOPOTE BOKPYT UEHTPA HAa —jo- OH COBMEWIAeTCsi caMm ¢ coGoi

(nIpH TaKoM MOBOPOTE COBMELIAETCH CaM MCXOAHHIH MHOrOYTO/b-
HHK M, CJIeXOBaTeJbHO, BCE €ro JHATOHAa/N).

NMpumeuanne, Herpynno Buzers, 4To ecad n — NPOU3BOMbHOE
HeYeTHOEe YUCIO, TO HaWOOIbLIEE WYHCJIO CTOPOH, KOTOpPOE MOMKET
HMeTb MHOTOYTOJAbHHUK, JIONyYeHHBIH B pe3yabTaTe pasOHeHHs BbILYKIOrO
n-yroJbHHKA HA 4acTH BCEMM €ro QHAroHaJfAMH, PaBHO 1.
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6) Bume mns chywas 13-yronbHuka GHIIO NMOKa3aHO, UTO
HHKAKOH MHOTOYTONbEHK pa3bueHus HEe MOXET HMeTb GO Jab-
1€ CTOPOH, 4YeM HCXOIHBIH £-YyroJbHHK; STO pacCyXIeHue Co-
xpaHseT culy Aas Jwo6oro n. Iloxaxem tenepr, 4yTo €ciu Hc-
XOIHBIT MHOTOyroabHuKk umea 1950 cTopoH, TO YHCIO CTOPOH
Yy MHOTOYTOJABHHKA pasOnenHst JOMxHO OnTh Menbme 1950,
Kak u panee, B 06pa3oBanud nl0060r0 MHOrOyTroJbHHKA pa3duenus
MOXKET y4acTBOBaTh He 6osee
JBYX JHAarosajed HCXOLHOTO
MHOTOYTOJBbHHKA, BHXOAALLHX
ua oguolt Bepmmnb. [lycTsb
Tenepb A ecTh HEKOTOpas Bep-
wipda 1950-yroasHuka, U3 KO-
TOPOH HCXOAAT JBE AHATOHAH
AB un AC, yugacrtBytowye B
- 06pPa30BAHHN MHOTOYTOJBHHKA
pas6uennsi, MMEIOLEIO HaH-
6oJbIIee YHCJIO CTOPOH (4€pT.
53, 6). OuesBnano, uro B
nC—cocelHHe BepUIHHL
MHOTOYTOJbHHKA, TaKk  Kak
HHaue M3 BEpIIHUHH A BBHIXO-
anna Obl Auaronanh, pas6n-
Baloillasi Hall MHOTOYTrOJbHHK
Ha aBe wactd. Paccmarpusae-
MBH MHOrOyroJbHHK pasbue-
HUSL 3aK/JI0YeH BHYTpH yria
BAC; no 3TOMy CTOpPOHAMH
€ro MOTYT CJYXKHTb TOJbKO
JMaroHa/u, coelunsiolne Ka-
Kylo-au00 H3 BepIUHH JIOMa-
Ho#i ADF...PB c Bepummuna-
ma qomanoit CE...RA. Ho
ofliee 4yHCJAO BeplIMH OOeHX 3THX JIOMAHLIX, HE CUHTAas KOHUOB
A, B n C, parHo 1950 — 3 =—1947. [loatomy xoTa oxna wus
9THX /JOMaHLIX HMeeT He Goabwie deMm 973 BepUIHHB; OYCTh 9TO
O6yner, Hanpumep, Jnomavas ADF...PB. B Ttaxkom cayuae
B 00pas3oBaHHH pACCMATPHBAEMOrQ MHOTOYIOJNbHHKA PasOHeHHs
y4acTBYIOT He Gosbuie uyem 2:973 nuarosaneil, BBIXOAAIHX H3
Bepund D, F, ..., P 9r10fi nomanoit. Kpome Toro, asyms
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CTOpPOHAMH MHOTOYTO/bHUKA Pa3bueHus caywar muaronaau AB
n AC u xkpoMe BA Moker GHTbL eLle OXHA CTOPOHa STOTO MHO-
FOyro/IbHHKa, npoxojsuias vyepes BepuiuHy B 1950-yroibruka.
Taxum 06pa3oM, YHCJAO CTOPOH MHOTOYFONBHHKA pasGHeHus He
MOXKET Ouitb Goabme uem 2:973 3 =1949,

C npyro# cTopoHbl, HETPpymHO nocTponTL TakoH 1950-yroms-
HHK, Y KOTOPOro HaHaercs MHOTOYTOJLHHK pa3GHeHHs, uMelowui
posHo 1949 cTopon. YrtoGel MoKasaTh 3TO, BO3bMEM MPaBH/bHHIH
1949-yroapuuk., Y Hero umeercs MHOTOyiOJNbHHK pa3GUeHHS C
1949-10 croponamu {(cpaBHHTE C pemieHHEM I[yHKTa a) HacTosIeH
3anaun), CpexceM Tenepb 044y H3 BEPUIHH HCXOAHOTO MHOTOYTOJb-
HHKa Tak, 4ToObl nmojyyenHas cTopona HoBoro 1950-yrosibnuka
Obljla ouedb KOpOTKOH. Bepmmnb nosnyvyesnoro 1950-yronbHnka
Oyayt 6amu3ku K Be wiuHam mnpaBuapHoro 1949-yrosnbuuka. Ilo-
9TOMY lLenTpa/bHelii npaBuibubii  1949-yroabHuk pasz6uedns
XOTH U TPEBPATHTCH B HEUPABWIbHBIA, OIHAKQ. YUCAC ero CTo-
POH He yMeHbUINTCH (Cp. ¢ 4epT. 53, @, Ha KOTOPOM MYHKTHPOM
n300pakeHo rnoctpoenne 14-yrojbHUKE, y KOTOPOTO CyLIECTBYeT
MHOFOYTO/MIBHHK pas36uenns, umelownit 13 cropos).

MIpumeuanue. HerpyaHo Buzerb, 94T0 ecau 7 — NPOH3BONbHOE
WeTHOeE 4YuCJ0, TO Hauboabllee YUCJIO CTOPOH, KOTOpOEe MOWKeT UMETb
MHOTOYFOALHUK, MOJyYeHHbI B peayjbrale pa3GHEHHA BbIYKJOTO
n-yrofbHHKA HA 4acTH BCEMH €ro AMAroHadsiMH, paBHO n— 1,

7. a) PaccmorpuM Kakoe-wnbynbp 3BeHo Haiued 13-3BeHHo#t
aoManoil, Ha stom 3Bene Moxer nexaTh He 6oabiie 10 Touex
caMonepeceyeHus — BeAb Bcero nomasas umeeT 13 3penbes, a
3 ®3 HuX (camMo paccMaTpHBaeMoOe 3BEHO M ABAa COCEAHHX C HHM)
3aBeZOMO He mepecekaiT wnaiero 3peda. OTcrona caemyer, 4To
ofllee YHC/AO TOYEK CaMmolepecevyeHHs HE MOXET IPEBOCXOMHTh
13-10

5
eC/id KaxJoe 3BeHo nepecekaeT poBHo 10 ApYyrux 3BeHbEB; NpH
stoM B npousBeaenud 13-10 kawdas TOuUka camolepeceyeHnd
CYMTAeTCH JABaXAH, TaK Kak B 5T0A TOUYKE INEPECceKarnTcs IBa
3BEHA).

HetpyaHxo Bunerb, yto 13-3BeHHasi joManas MOXeT HMeTb 65
ToueK camomnepeceyeHusa. J[ng Toro 4TOGH TMOAYYHTb TaKYIO
JOMaHyl0, MAOCTaTOYHO PACCMOTPeTh 3Be3AuaThid  IIpaBHIbHBIN
13-yronpHuk, KOTOpbI 06pa3yercs, ecad TOUKH, AE/SLIHE OKpYK-

=65 (65 Touek camonepeceyeHuss OymeT B TOM cAyyae,
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6
13
yacTell OxkpyxHocT# (cM. 4epr. 54, rae mis Gonbuledl SACHOCTH
n3obpawena ne 13-3pennasd JoManad ¢ 65 Toukamu caMomepece-

HOCTb Ha 13 wdacTelf, COEZMHSITH XOPHaMH, OTCEKAIOLUHAMH

7-4
qeHusl, a 7-3BeHHas JOMaHas, HMelwas —2—-—_-—14 TOYEK caMmo-

nepecevenus),

Yept. 54.

INpuMmeuanue, CoBeplIeHHO aHAJIOTHYHO MOKA3bIBAETCH, YTO HaH-
60/blliee BO3MOKHOE YHMCJIO TOYEK CaMolepeceyeHHs 3aMKHYTOH #-3BeH-
HO# JoMaHOH, Trje 7 — Kakoe YrofHO HedYeTHOE€ YHCIO, pPasHO
n(n— 3)

5 .

6) AnanornyHo 3amaue 6 34ech SBAAETCH OYeHb CYylLIECTBEH-
HOIft Y4eTHOCTDH WIH HEUYETHOCTDb YHC/IA 3BEHBEB JIOMAaHOMH.
B cayuae xorma u4Hc/I0 3BEHbEB 722 YETHO, [IONpEeXHEMY MOXHO
yTIBEPKIaTh, 4YTO YHCAO TOYEK CaMONEpEeceyeHus HEe npeBoO-
. n(n—3)

2
MEYaHue K STOMY pelIeHHI0); OJHAKO B 3TOM CJyuae, KaK Jerko
BHAETb, YHCJO TOUCK CAMOIEpecedyeHHs HHUKOIrIA He MoxeT OmITh

CXONHUT (cM. perleHue 3amayd a), B 4acTHOCTH, NpH-

n{n—23) i .
paBHO —H5—. HelicTButepHO, A FOTO 4YTOGH YHCAO TOUEK
nn—3)
caMomepeceuyeHns 1oMano#t ObUIO paBHO 5 HeoOX0XUMO,

4To6H KaX<joe 3BEHO JAOMaHOH NEepEeCCKANOCh CO BCEMH n—3
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3BEeHBbAMH, C HHM He cocelHuMn. Ho ecam 3BeHo 3amkHyTOH
n-3BeHHOM jloMaHOM, Tle 7 4 € TH O, Nepecekaercs ¢ n — 3 3BeHb-
IMH, TO 9TO 3HAYHT, YTO IBa 3BEHA, COCELHHE C HAHHHIM, pac-
TIONIOKEHBl IO pasHble CTOPOHH OT Hero (4epT. 55, a). A ecan
KaXJo0e 3BeHO J0MaHOH o6/iagaeT 3THM CBOHcTBOM, TO ABa
3BeHa, pacnonomeﬂﬂue yepes OLHO OT NAHHOTO, TOXKE HE MOTYT
nepecekath ero (uepT. 55, 6).

ARVAN,
VoV

J ) a) J)

Yepr. dd. Yepr. 6.

Hetpyano Bunerp, uro HanGoJibluee yucao TOYEK caMomepe-
ceueHHs yeThpex3Benno#t JnoManof paeuo 1 (uepr. 56, a); Hau-
6osblliee YMCJAO TOYEK caMmolMepeceyeHusl IUeCTH3BEHHOH JoMaHoH
paeHo 7 (uepr. 56, 6). HerpyaHo mnoxaszars Takwe, 4TO 048
Kaxc00z0 %4 emHO20 n CYwecmsyem n-36eHHAS 3QMKHYMAS

nn—4)
AOMAHAS, umemmaﬂ————i—l mouex camonepecegenus. IAns
TOT0 4TOGH MOCTPOHTb TAKYIO JIOMAHYI0, pa3le/]HM OKPYXHOCTh
Ha # PaBHHIX yYacTeH M COeAMHHM TOYKH JeJeHHd XOpAaMu, OT-

n .
CeKaru M1 —2———1 yacTell OKPYXHOCTH (aHaJOTHUHO TOMY, KaK

Mbl TOCTYNIAJMH B CJAy4ae HEYeTHOro #). Mnl noayyuMm JoManyle,
nin—4)
2
pecekaeTcsl ¢ 7 — 4 IDyruMH 3BEHbsIMH); 1IpH 9TOM, €CIH # He
JenuTcs Ha 4, TO 9Ta JIOMaHas pacnajaercss Ha ABe He CBf2ad-
Hble MeXRy cobo# wacTu (Ha uepT. 57, @ u300pameH MMEHHO
TaKo# c/ydalt, orBedalownit 3Havenuo n=—10). Or6pocum B
Haunield JOMaHOH IBe mnapaj/elbHble XOpAb W 3aMEHHM WX AHaMer-
paMu, COGNHHSIOUIMMH IONAPHO T€ Xe YeThipe TOYKH; NpH STOM,

HMEIYIO TQYEK caMmomnepeceueund (Kamnoe 3BEHO I1€-
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eC/IH JaXe NepBOHadYanbHaf JIOMAaHas pacnafajach Ha ABe YacTH,
HOBas noMavas He Gylder pacnmamatbes (cM. uepr. 56, 6). [lpn
9TOM MOSBHTCA HOBAas TOYKA CAMOMEPECEYEHHS — LEHTP OKPYIKHO-
cti. ONHaKo eciH HOBHE 3BeHbs JOMaHOH NMPOHAYT yepes TOYKH
flepeceyenus CTapbix 3seHbeB (4epT. 57, 6), TO HECKOJABKO TOYEK
caMonepeceyeHns JOMaHOR COMBIOTCH B ONHY, H o0uiee KOMHYECTBO

TO4eK camonepeceueHns ymeupiintcd. CHABUHYB Termepp OIMH
KOHEI, KamIOro M3 HOBHIX 3BEHbEB 110 OKPYMXHOCTH Ha Masoe
paccTosiHHe, MB [OAYYHM JIOMAHyl0, HHKAKHe TPH 3BeHa KO-
TOPOH He MPOXOAAT 4Yepes OAHy ToYKy (yepr. 57, g). Umncio To-

nn—4
yeK camonepeceyeHns STof JoMano#l 6yIeT paBHO —(~2—)+ I.
B uactHocTn, cywectByer 1950-3BesHas 3aMkHyTas JoMaHaf,

HMerouLasn m_k 1:1 897.351 Touky camonepecedeHus.
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[TokaweM Tenepb, UTO N-88€HHASE AOMAHGR, TRE N 4emMHo,
He moocem umems Ooasuie HeM 'ﬂ'{—i)+l moxex camone-
pecewennss. JloxasaTensCTBO MpoBefeM METONOM MaTeMaTHueCKOH
Auaykiun. Tlpexae Bcero coBepiieHHO OYEBHAHO, YTO 3aMKHYTas
YeTHPpEX3BEHHAS JOMaHas He MOWeT HMeTh 6o/ibiile OLHOH TOYKH
nepeceyenns. Temepb NpearnofoxmuM, 4TO Mbl YHE MOKa3amH, YTO
n-3BeHHasi J0MaHas  (#-4€THO) He MOXET HMeTh OGosbuie
nn—

2
cydae HuKakas (7 -} 2)-3BeHHas JOMaHas He MOXET MMETh 6o/bLie
(n4-2)(n—2)

2

[pennonoxuM, 4to 9TO He Tak, T. €. yTo nekoropasd (n -+ 2)-

nt—4
5— 1 Touex camonepece-

yennd. [lapy cocennHux 3BeHbeB J0OManoH Ha3oBeM <YF/IOMY.
Herpynto Buaerh, yTo paccmaTpuBaeMas JoMaHas JOMAXHA HMeTb
XOThb OJAuH «yrod», umelowué 2n —3 uan OGoabiie Touyek ca-
MonepeceuyeHus; AeHCTBHTENbHO, ec/H Obl KOXIWK «yron» JoMa-

HOHl cojepwan He Goablle 27 —4 TOYEK caMONEpeceyeHHs, TO
n+2)2n—4 _
— =

4
)+1 TOYEK CcaMomepeceyeHus; NOKaXeM, YTO B TAKOM

—}-1 Touex camonepeceuenns,

3BeHHaf JOManas uMeeT Gosblle

obuiee YHCI0 TAKHX TOYEK He NPEBOCXOARIO0 OH

="22_ 4 (B mpoussenenun (n-}2)-(2n— 4), rae n -4+ 2 — uuc-
JOo «YTJI0B», KaxAas TOYKA caMonepecedeHus CUMTAeTcs uyeThpe
pasa, Tak KakK OHa OPHHAILJIHHT IBYM 3BEHDbSM, & C/IelOBATE/bHO,
yethipeM «yraam»). Ilycte AB w BC — 3BeHbs JoMmaHo#t, o6pa-
syloule TakoH «yroia»; CD u KA —3BeHbl, COCELHHE C STHM
«yraom». Ho Tak kak # -2 4eTHO, TO 3BEHO JOMaHOH MOWeT
umeth (n-}2)—3=n—1 Touky camomepeceueHHs TONbKO B
TOM c/ydae, eC/H COCeAHHE ¢ HHM 3BeHbs PACMOJIOXKEHH fO pas-
HHI€ CTOPOHH OT 3TOro 3BeHa (CM. Bulllle 4epT. D5, a); 1pH 9TOM
IBAa COCEIHHX C AAHHBIM 3BEHA INO/KHH PAacloNaraThCd Kawauh
N0 ONHY CTOPOHY OT CBOMX cOceiHHX. DBosnbwe uem n—1 ToO-
YeK caMmonepecedeHus Hukakoe 3BeH0 (7 -1 2)-aeenHoH Jomanoit
uMeTh He MmoxeT. TaknM 06pasoM MH 3ak/a0YaeM, YTO OIHO H3
IByx sBeHbeB AB m BC (nycTb a4s onpeneneHHoCcTH 9T0 Gyner
3seno AB) nomkHO comepkath #-—1 TOYKY caMonepecedyeHms
JIOMaHOH, a BTOpPOe 3BEHO CONEPKHT 72— 2 TAKHX TOUKH, NpPH-
YeM 3Benba KA, AB, BC u CD nonxkuu GHTb DPACMNONOXEHH
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TaK, KaKk H306paweHo Ha yepT. 58; npH STOM BCe 3BEHbA JNOMaA-
so#t, kKpome KA un CD, nonxnn nepecexats w ABn BC. anee
paccMOTDHM 11Ba CJ1yuas, KOTOphIe H306paxeHsl Ha 4epT. 58, a n 0.

19, Ilpamas KA nepecekaer otpesox BC (uepr. 58,a). B
atoM cay4dae KA mepecexkaer orpesox CD B mexoTopo#i Touke S.

3amennM Hawy JoMauyi HOBOH, oTGpocus sperbd ABu BC,
coxpatne 3Beno CD 10 SD u npomonxup 3seno KA mo KS.
Tax kak Bce 3BeHbs JaoMmauo#t, kpome KA n CD, uepecexaior
AB u BC, 10 kaxmoe H3 STHX SBEHLEB, KOTOpPOE INepecexaer

¢

Yeprt. 58.

otpesok CS, nepecexaer Takxwe u orpesok SA. [lostomy uucao
TOYEK camonepeceyeduss Hawled HOBOH JoMaHOH MeHblue YHCJIA
TOUEK camMorepecedeHds NEepBOHAYa/NbHOH JIOMaHoH PpOBHO Ha
2n—3 — Ha 4YHCJAO TOYEK camonepecedyeHns, [pHHALASKALIUX
eyrny» ABC. A 1ak kax nepBas JoMaHas HMeJa HE MeHblle
nt—4
2

He MEeHbUIE YeM

-1-2 Touek camonepeceyeHus, TO HOBad JIOMaHad HMeEET

n2—4+2—(2n—3)='-'—('1;;4—)—|—3 TaKux

2
touek. Ho 910 HERO3MONHO, uGO, MO NpPEANONOKEHHIO, 1-3BEH-

nin—4
Has JIOMaHas He MOWET uMeTb Gosblle —(—2—-)—[—1 TOYEK ca-

MomepeceueHud.,

2°, Ilpavas KA ne mepecekaer otpeska BC (uept. 58, 0).
B stom cnyyae uernipexyronnHuk KACB sBASeTCR BbiyK/bIM;
NOSTOMY KawJbll OTpPe30K, KOTOpHH mepecekaer ero cTopoHn KA
H BC, nepecekaeT Taixe ero Auaronans KC. B yacTHoCcTH, KaxIoe
8BeHo JsioMaHoH, kpome CD, xoropoe nepecexaer 3geno KA, nepe-
cekaet Takwe M orpe3ok CK (H60 kakioe 3BeHo JA0MaHOH, Kpome
CD, BA u AK, nepecexaer BC). 3avenum Teneps Haiuy JIOMaHylo
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HoBOH, OTkuHyB 3BeHbs AB, BC n AK v npn6asuB HOBOe 3Be-
Ho CK. Yncao Touexk caMonepeceueHHs HOBOH /NOMaHOH MEHBIUE
YHC/Ia TOYEK camomnepecevedus ctapodl JomaHo#t Ha 2# — 3 TO-
yex, NpHHagnexaunx «yray» ABC, n eme, Mmoxer OHTb, Ha
oXKy Touky nepecedeHns CD u AK (ecim TakoBad HMenach).
[MostomMy uyuc/io ee TOYeK camornepeceyeHHs He MEHhIIe uYeM

24 —4
" 5 +2—~(2n—3)——1:”_(’_’_§_)—{—2,

YTO TaKKe HEBO3MOKHO,
[MonyuenHoe npoOTHBOpeuie H MOKa3wiBaet, 4to (7 -~ 2)-3BeH-

n—4
Hasl JoMaHas, UMeloWas Gonpile yeM —s— -1 ToYeK camone-

pecedeHHs, He MOXeT CyIIeCTBOBAT.

Orciona B CHIy MPHHIMNA MHAYKUHH CICLYeT, YTO HauGo/b-

liee BO3MOXHOE YHCAO TOYEK CaMOMepEeCeueHns #-3BEHHOH 3aw-
nn—4

KHYTOH JIOMaHOH, TAe 7 Y€THO, PaBHO il 3 )+1. B wacrHo-

ctH, 19350-3BeHHas JioMaHas He MOxeT uMmeTh Goupine 1897 351
TOYKH CaMOMepeceyeHus.

8. a) HokaxeMm Inpexie BCero, YTO0 Y KawJIOTO MHOTOYTOdb-
HHK4 MOXHO HaliTH AHaroHaap, KoTopas pa3OHBaeT €ro Ha Jpa
MHOTOYTO/IBHHKA ¢ MEHbLIHM YHC/IOM CTOPOH. PaccMoTpuM caMmymn
npaBy0 (MM OIHY H3 CAMHX NPaBLIX) BEpPWIHHY A MHOTOYrO/b-
Hukal) (uepr. 59, a). Obe npumwbikarouiue k Hefl Beplundel B u C
newxar He npasee ee. [lpoesem nmmaronans BC. Ecau suyrpn
TpeyroibHuka ABC HeT ApyrHx BEpLIMH MHOTOYTOJbHHKA (KaK
nsobpaxeno na uepT. 59, q), To AmaroHans BC ywe pasGusaer
Hall 7Z-yTOJBHHK HA TpeyroabHuk ABC u (n — 1)-yroapHuK.

[NpeanonoxuM Temepb, 4T0 BHYTPH Tpeyronbuuka ABC ume-
10TCSA APYTHe Bepunbl Muoroyroabiuka. Ilycrs D (uepr. 59, 6) —
Ta H3 HUX, KoTOpad Haubonee yaaaena OT cTopoun BC (umm
ONHA M3 TaKMX BepUIHH, €M HX HecKonbko). Mbl yTBepxaaew,
uyTo muaroranp AD He mepecexaeTcf HH ONHOH H3 CTOPOH MHO-
FOYTOMBHHKA.

1) TepMun «caMas mpaBas» uMeeT 3XeChb TOT CMBICA, YTO 4epes A
MOXHO MPOBECTH INPAMYI0 («BEPTHKaAb»), He NepeceKalliyd MHOro-
YTONBHHIK.
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HeficTBHTeNbHO, NyCTh Kakad-nubyab ctopoHa EF nepece-
xaer AD. B cuny namero BuGopa Ttouku D pepuunnt E u F
MHOTOYTO/IbHHKA 06f3aTe/IbHO JIewaT BHe Tpeyroibiuka AB'C',
0TCEKAaeMOTO OT Tpeyronbuuka ABC npsamo#, napamienbHolt BC
n npoxoasuied vepes Touky D. ChnenmosaTenbHo 0Tpe3ok EF
JDOMKEH IliepeceKaTh ABe CTOPOHb TpeyroasHuka AB'C’. Ho wn
cropoy AB’, Hit CTOPOHY P
AC’ 0oH mepeceKaTh He MOXeT, '
TaK KaK B NPOTHBHOM Clyuae
CTOPOHBI MHOTOYTO/bHUKA Te-
pecekann Ou  Jpyr Apyra.
ITHM J0Ka3aHO, 4TO HMUKAKasn
CTOPOHA MHOTOYTOJIbHHKA He
nepecekaer juaronanu AD,
T. €. 4yt0 AD 1ejauT MHOrO-
yroJBHUK Ha JBa MEeHbIUHX
MHOT'OYTO/IbHUKA,

Ecan oxH N3 ABYX MHOTO-
YTONBHHKOB pasGueHus uMmeer
k cTopod, TO BTOpO#H Oyner
uvets n—k-+2 cropon:
JeHCTBUTENBHO,  CTOPOHAMH
NepPBOTO H3 MHOTOYTOJbHHKOB
6yayr k— 1 cTopon ncxoi-
HOTO MHOTOYTO/bHHuKA  (R-H
CTOPOHOIl OyleT JAHaroHaib
HCXOAHOTO MHOTOYTOJIbHHKA),
a CyefoBaTeNbHO, CTOPOHAMH
BTOPOTO MHOTOYTOJbHHKA Oy- Hepr. 59.

AyT SIBASITBCS  OCTaBIUMECH

n—(k—1)=n-—k-}1 cropoH MHOTOYFO/NBHIKA ¥ AHATOHANb.
Tax kak k<n H k> 2, To oTCloda CieLyeT, UTO KauAbiH
U3 MHOTOYTOJBHHKOB, Ha KOTOpHE nuaroHaidb AD 1eauT uexoa-
HHH A-yTOJNBHHK, MMeeT MeHbllle CTOpPoH, yeMm n. Pas6usas na-
Jee TakuM xe 006pa3oM 00a MeHBIIMX MHOTOYTOJbHHKA MX JAHa-
TOHAJIAMH, Mbl B KOHIIE KOHLOB IPHAEM K pa3GHEHHI0 MCXOLHOTO
R-yTOJNbHHKA HA TPEYTOJbHUKH. A

6) HokaxeM, 4TO YHCIO TPEYTONBHHKOB, Ha KOTOpbie pa36u-
BAaeTCsi N-yTOJbHHK COTVIACHO 3ajave a), piBHo n— 2. Helicren-
TeAbHO, MYCTh /It PasOMeHHs n-yroJbHAKA HA - TPEYTOJAbHHKH
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HYXHO cfiesaTh X waros, B peayabrate nmonyusnm x-}-1 Tpe-
YTONbHUKOB (TaK Kak TpW KaXIOM Miare OAMH MHOTOYTONBHUK
AenuTCd #a n8a, T. €. ofiulee YHCAO MHOTOYrONLHUKOB BO3pa-
cTaeT Ha eanxuuy). OGuiee 4YHCIO CTOPOH 9THX TPEYTONLHUKOB
paBHO n--2x (7 CTOPOH MHOTOYrONbHHKA W X MPOBEAEHHEX
avaronanel, SABMAIOUIMXCS KaX1as CTOPOHOH ABYX TPEyroJsHH-
koB). Takum o6pasoM, Mbl HMeeM ypaBHEHIHe

3(x-}+1)=n-2x,

oTk§na nonyyaem X - 1 =n — 2. Urak, nenepecexatoutuecs ana-
roHanu pasGuBAOT MHOTOYTONBHHK Ha 72— 2 TPEYTONbHUKA,

Bce yran 9THX TPEYTONbHUKOB AB/SIOTCH YACTAMH BHYTPEHHHX
yriaoB Muoroyroabhuka. [lostomy cymma yraos Bcex Tpeyrodb-
HIKOB PABHA CyMMe YTJIOB MHOTOYFOJABHHKA H, CJ1e10BaTe/lbHO,
HcKoman cymma pasna (n—2)2d.

9. a) Y rpeyronsunkos BAD u B'A’D’ (uepr, 60) BA=B'A’,
AD=AD"w L A> A’} orciona mo wusBecTHOH Teopeme O
TPEeyroAbHAKAX C JABYMS COOTBETCTBEHHO PaBHLIMH CTOPOHAMH
umeeM BD > B’D’. Tenepb paccmotpnm Tpeyroabninkn BCD n
B'C’'D'. B stux Tpeyroasuukax BC=B'C', CD=C'D' u
BD > B'D'; caenosatenwto, /S C> /C,

C 4

A 7 A n
Yepr. 60.

PaccMoTpuM Tenepb jiBe Maphl TPEYroJbHHKOB, HMEIOLHX M0
IBe COOTBETCTBEHHO paBHHe cropous: /\ ABC u A\ A'B'C’,
NANADC uw A\ A'D'C. Ecan 6u 610 AC > A'C’, 10 1O TeO-
peMe O TPeyroAbHUKax ¢ ABYyMH COOTBETCTBEHHO PaBHHIMH CTO-
poHamn Mul umenn 6w /B> /B, /D> /D’; wo 310
HEBO3MOXHO, TaK KaK Bce yIael derhipexyronbuika ABCD ue
MOTyT GHITb GOJblUe COOTBETCTBYIOUWMX YTVIOB 4eTHIPEXYTOMbHHKA
A'B'C'D’ (06a ueThipexyroabHHKa HMEIOT OLHHAKOBYIO CyMMy



9] PEIMEHHA 71

yraos, pasayio 360°). Ecau 6w Ouno AC=A'C’, 1o cymma
yraoB ueTnpexyroabHuka ABCD Takike oxasanace 60 Gonbuie
CyMMH YTI0B vernpexyroabuuka A'B'C'D’ (B 9stom cayuae
LB=/B, /D= /D). Takxnm o6pazom, AC A'C’ n,
cnenosarensio, /B /B, /DL /D'

6) Tax kak wmuoroyronbiukd A4, ... A H A’IA'2 . A, 1o
NpeanoAOKEHHI0, HE paBHb, TO XOTS OH OfHA M3 pasHocTel
LA—LA, LA— LA, ... ortinuna ot uyns. [Ipeano-
JOXHM s onpenenentoctd, yto /Ay — / Al 5~0. Ouesnino,
moc/e HeYeTHOTO 4YHCNA MepeMeH 3HAKOB (OAHOM, TpeX H T. A.)
Mbl MpHIEM K Pa3HOCTH HALLero paAa, WMeloured HHOH 3HAK, yeM
pasnoctb / Ay — / Aj; mocle HeTHOTO YHCAA MepeMeH SHaKOB
(ABYX, 4eTHlpeX H T. [.) Mbl NpHIEM K Pa3HOCTH, HMEKWLIeH TOT
e 3Hak, 4yt0 H L A — / A\.Horak kax pan / A, — /A,
LAa— LA, ., LA— LA, LA — [ A naunaercsa
H KOHYaeTcs olHO# M TOH xe passocTeio /Ay — / Aj, 10 06-
11€€ YHCJIO NEPEMEH 3HAKOB B STOM PAAY HOMKHO ObITh Y& T H HI M,

3ameTum Tenepb, 4TO TaK Kak 06a MHOroyrofbHuka A/, ... A,
H AjA, ... A He DaBHH M HMEIOT OIHY W Ty Xe CyMMy YTJOB
{a umenHo 2d(n—2})), TO HeBO3MOXHO, 4TOGH BC €& yras mnep-
BOFO MHOTOYTFOJbHHKA ObiIH He Medbuie (WIn He GOsbile) COOT-
BETCTBYIOLIHX YIJIOB BTOPOro Muoroyronbuuka. Takum oGpasom
B HalleM PsAy pa3HOCTed 06A34TENbHO AO/DKHEL GhiTh ITEPEeMEHBl
3HAKOB; M0 ACKAa3aHHOMY BHILE 9THX MepeMeH 3HAaKOB Oyler He
menbite AByX. OcraeTcs OKasath, HTO YHCIO NEDEMeH 3HAKOB
He MowxeT OHWTh TOYHO 1Ba; oOTciona Oyler clelroBaTb, Yro HX
He Medbiue yeThpex. [lpeanonomum nNpoTHBHOE, a NMEHHO, YTO
B pany pasuoctedt LA — LA, LA— LA, .., LA —
— LA, LA — A HMeeTca TOYHO 1BE NePEeMeHH 3HAKOB,
HanpHMep

LA—LASO LY=L =0, ., LA4—LA=0;
LAk+,—4Ak+1<O, wor LA—LA <O,

Hycts P u Q— kakue-mm60 Toukn CTopon A, A u A4,
Muoroyroasuuka AjA, ... A,; P'u Q — cooTBeTCTBYIOUIHE TOYKH
cropon A'A) n A, k-1 MHOTOyronenmgka A4, .. A (1. e. ta-
khe, yto AP’ =AP, AQ =4,Q). PaccmorpuM JoMaHbie
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PA A, ... A,Q u PPALA, ... AQ' (uept. 61, a, 6). Bee yrau nep-
BOt M3 STHX JIOMaHBIX HE MEHbIle COOTBETCTBYIOIUNX YIIOB BTO-
pokt nomano#t (npuuem yron A, OGonbwe yraa Aj). Mbi yrBepik-

ZaeM, 4TO OTCIOLA CjenyerT HepaBeHcTBO PQ > P'Q.

Tax kax muoroyronbnuk P'ALA, ... A, Q" sunyknw#, T0 OH
HEAHKOM JIQKHT TO OAHY CTOpOHy oT mpamoit P'Q’. Cpean Bcex
NPSINBIX, TIPOBENEHHHIX Uepes Bepilinubl Jomauoit P'A; ... Q' napan-
Aeasio P'Q’, oueBuino, nafiaercd npaMas s’ Takas, 4TO MHOTO-

yroapunk P'AIA) ... 4,Q ue-
m JIHKOM JIEKHUT B I10JI0CE MEMKAY
9TOH npamoli n npamolt P'Q’
(3Ta npsMad MOXeT [IpOXO-
INTH Cpasy 4yepe3 IBe Beplui-
ol nomanolt P'AL Al A Q'
T. €. COLEPKATH LEIHKOM
oany u3 ee cropon). [lycts
A,—BepmmHa (i omHa
#3 IBYX BepIIHH), uepe3 KO-
TOPYIO MPOXOXHT upsmas m'
(uepr. 61, 0).

Beegem Tenepp 3HakKHu
OTpeakos npsmolt m’. A umen-
no, orpesok M'N’ ato#l npsa-
MOH GyaeM CUHTAaTh MOJNOKH-
TENbHBIM, €CJAH  HanpaBAcHHE
or M k¥ N’ coBnamaer c Ha-
npasienueMm or Pk Q', n
OTPHILATENBHBIM B IPOTHBHOM
ciydae (npH  9TOM - OTPe3KH

Yepr. 61. MN u N'M Gyayr nmers

pasubie  3uakn). Ouesnano,

410 npoekuus oTpeska P'Q’ ua upamyio m’ (paBuas P'Q’) pasua
cymme npoekumit orpeskos P'A], A4, ..., A,_A, AQ,
B3ATHIX C COOTBETCTBYIOLIMMH 3Hakamu (Tak Ha uepT. 61, 6 npo-
€KUHH OTPe3KOB P'A;, A’IA’2 1 A;Q' OTPHLLATENbHB, @ IPOEKLIHII
OCT&JBHBIX OTPE3KOB MONOKHTENbHB), 3aMETHM, 9YTO BeIHYHHA
{POEKIHN OTpe3ka (B3AT4d C COOTBETCTBYIOUIHM 3HAKOM) paBHA .

a A a,
y o
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IAHHE OTPe3Ka, YMHOXKEHHOH HAa KOCHHYC Yrjla MexLy Hampag-
JIeHHEM OTPE3Ka H <CNOJAOWHTENbHHM» HampaBJeHHeM npsMol m’
(3TOT yrom Moxer OHWThL KaK OCTPHIM, Tak H TYMHM).

Mycte croposa A, _,A; nomaHoit oGpasyer ¢ npamMo#t m’ yron

’ ’ !

a, (sept. 61, 0), a cropoua AA, —yron () (4o +
—}—4/4;__180"), BO3MOXHO, 4TO ;=0 umm °‘1+1_‘0' [po-
BelieM vepe3 BepluHy A, npsmylo m, koTopas oOpasopana Obl
co cropoHolt A,_;A, yron a;, a co cTopoHoR AA; q yron &,
(cM. uepr. 61, @), npuyem Tak, uTOGH

: '
G0 U Ss z+1

(sro BO3MOXHO, TaK Kak , Ay==180°— (a;,- o, )= 180°—
+°‘z+1 AA

O6o3naunM manee YIbl, KOTOpbie 06pasy10T CTOpPOHH A, A, 4

’ ’

H Az+1Az+zc npsMolt m, a Takke A)_ ZAI , H Al+1A1-|—2 ¢ mps-

MOH m' COOTBETCTBEHHO 4Yepe3 &,y M %5 ) g ojpp. 14K

KaK BHEWIHHMH Yroaq TPeyroAbHHKA pPaBeH CyMMe BHYTPEHHHX, C

HHM HE CMEXHHIX, TO

a1 =a,+(180°— L A,_,); o ;=0 (180°— LA, )

Ho rak kak oy<<o; LA =LA |, 10 o <o)
Ananoru4xo

ay, 7=, q + (180°— £ Aypy); aryo=apq ~ (180° — L A1y 4),
OTKYNa, TaK KaK o1 << 0rp1, £ Ayp1== / Alpq, caemyer
Upps = al+2

OG6GosHauuM Tenepb yIibl, KOTOpHE 06pa3yloT CcTopoHb PA,

Ay, Ay ...y Ap1Ay, ARQ c npamolt m u cToponn P'A[

AIA;, AL, .., A,_ Aps ;{Q’ ¢ nupsMolt m’, COOTBETCTBEHHO
I ! ! !

uepes Gy, Uy, Og, ..., O, Op g W O, O, G5, ..., O, %iq -

Ilepexons or mapm yrioB @, ; @, , K nape o, ,, @, ,, 3a-
! !
TeM K mape g, % . H T. L. H OT NMapu &g, %, K na-
’ ?
Pe @y @y, 33TEM K NAPE &y 4 & 4 M T. A, AHANOTHYHO
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JAOKa3aHHOMY Bhillle MOKaXem, 4YTO
’ ’ ’ 14
oy <0y, O < g, Oy S Ogensy G Sy, Gy <SG

(B MepBOM clyyae y HAC CTONT CTPOrOE HEPaBEHCTBO, TaK Kak
nssectHo, uro / A} < / A)). Orciona crenyer, 4to

! r
COS &y > €OS &, C€OS &y => COS Gy, + + . , COS O,y == COS “k+1‘

O603HauynM ele JJIHHE CTOPOH PA,—P'A' AA,=AlA,

A Ay =AYAL ..., A A=A, _ A, AQ=A4%Q  nomanux
COOTBETCTBEHHO UEPE8 @y, @3, g, +.. , @y Ag,q H YTOA MEKIY
PQ n m-—uepe3 §. BocnonbsosaBwmc, TeM, uto amna P'Q’
n 4auHa npoekunH PQ Ha npaMylo m paBHH CYMME JUINH TIpOeK-
LU 3BeHbEB JOMaHO P’A;A;. .. AQ na m', cOOTBETCTBEHHO

cymme amnH npoekunit PAA,...A,Q na m, noayium

PQ= PQcos f==a; coso; +a;c08ay ... + @, COs ak>
>Sajcosa;azcosay ... +a,, cosa =P
YTO HaM U TpeGoBaJOCh IOKA3aTh.
Tenepb Mbl HAXOLHMCA YXe Yy CaMOro KOHUA peLIeHHS 3a-
Iauyd. AHaJOTHYHO NPOBEAEHHOMY PaCCyHAEHHIO MOXHO 13 PaccMo-
! 4
Tpenus JoManbx QA, 1A, 4. .. AP U QAk+1 gz o AP
n0Ka3ath, yto P'Q’ > PQ (namoMHHaeM, YTO, N0 NPeANoI0KeHHIo,
14
LA, +1>4Ak+lx éAk+2/Ak+z, AA,, = A,). lTonyuen-
HOe MpPOTHBOpEUHE W JIOKA3LIBAET TeopeMy.

ITpumeyanne Pemenne 3agaun 9 6) OCHOBBIBaeTCH Ha CHEAYIO-
ieM BCHOMOTaTEIIbHOM NPEMOKEHHH: eC/n AaHbl 1B BHUTYKIbIE JOMa-
usie PAjAs... A,Q u P A A2 kQ , COOTBETCTBYIOLLHE 8BEHbA KOTO-
PBIX PaBHbl M BCE YIJbl MEPBOH JOMaHOH He MeHbiue coomercmyxomnx
YIIIOB BTOPOH JoMaHOH (pHdeM mo Kpaited Mepe OXWH H3 YrioB epBoi
JIOMaHOH GoJiblile COOTBETCTBYWOIIETO yriaa BTOpo#), To PQ > P'Q’. 3drto
npesjoWeHde, OYEBHIHO, fBAseTc 0GOGUIEHHEM M3BECTHOH TeopeMbl
O TPeyrolbHHKAX C ABYMsi COOTBETCTBEHHO PpaBHLIMM CTODOHAaMH (HAa KO-
TOpoll OCHOBBIBAaeTCs pelueHHe 3ajgauu 9 a).

Hau6onee ecTecTBEHHbIM 10K3aTEILCTBOM CQOPMYIHPOBAHHOTO BHILIE

!
HpelIoKenna npencrasagerca caeayiowee. [lycts 4; w A; —1a  we
PaBHBIX MEXIY COGOH COOTBCTCTBYIOUIMX YIVIa PacCMaTpUBaeMbIX JOMa-
! .
Hbx, £ A; > £ A;. Coenunum A; ¢ P’ u @ (vepT. 62,a). Bynem Te-

1 ’ ’ ! !

0epb YBeAUYHBATb yrod A; He MEHAs MHOTOYroAbHHKOB P'A; Ay ... A; 8

Ay .- Ay @, 13K, 40O y Torysewnol aoManoR yron Ay crax,
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paBeH yray A; nepsoit noManoii (yepr. 62, 6). [Tpu aToM B cHay ynoMauyTolf
Bhlllle TEOPEMBl O TPEYroAbHHKAX OTPe3ok FP’'Q’ TOAbKO yBelH4HTCA.
Hanee rtakuu e o6pasoM OyAaeM YBeIHYHBATb NOCAEA0BATEILHO BCE

Ay

Yepr. 62.

o [V AR
OCTaJbHBle YIB! JOMaHOH PA1A2...A;Q', OTJHYHBIE OT CCOTBETCT-

BYIOIUMX YrJOB JOMaHOH PAjA,...A,Q, noka onu He CPaBHAOTCA C yI-
Jamu JomaHo# PAIAZ...Aké. TakuM 06pa3oM, Mbl B KOHLE KOHUOB Ie-

pesenem aoManyo P Ajd; ... A,Q" B romanyio PA4,. .. A,Q. Tak kak

y HAac TpH STOM OTpe3ok P’Q’ 6ymeT Bce BpeMd TOJbKO YBEIHYHBATHCH,
TO, caefaoBatenbHo, PQ > P'Q’.
OnHaKo 3TO J10Ka3aTeIbCTBO MMEET OAWH CYLIECTBEHHBIH aedexT.

lleno B TOM, 4TO B mpouecce IMoCAeR0BATEJbHOIO YBe/JIHYEHHUst YIJOB

4 g % b

\
k

4 Ay
Hepr. 63,

4

Y ’ o
noManoli P Ay Ay... 4,Q" MBI MOXeM B H3BeCTHBIA MOMEHT LPEBPaTHTb

NOMaHyl0 B HEBHINYKJA Y0, K KOTOPOH Hawmy paccymieHus GyayT
HenpuMeHuMbl. Tak, Hampumep, Ha 4epT. 63 uao6pakeHHl ABe TPEX3BEHHbIE

nomannie PAA,Q u PATAQ PAj = P4, A{A,= AiA, 4,Q'=4,Q,
YA A'1 < LA, LA< /A Ecam Mb yBeimunM yroa A'1 JoMaHoHR
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P A{A,Q’, cnenas ero pasubi yray 4; aomaolt PAA,Q, 10 Mul npH-
AeM K HeBimykioi nomanoli PyA; A,Q’; TouHO Tak e, yBeauuuns yroad,

A0 BEJHYHHBI yraa Ay, Mbl IOJYYUM HEBBLIIYKAYIO JOMAHYIO P’A'1 A;QO.
Takum o6pasoM, B 3TOM Cayyae HaMeYeHHOE Bhbillle JOKa3aTeJbCTBO OKa-
3hIBAETCH HECOCTOATENbHEIM,

MOXKHO yTOYHHTb MpPHBEIEHHOE ROKAa3aTeIbCTBO, YCTPAHHB CAedali-
HOE BO3pameHue (CM., Hanpumep, XK. A 11 a M a p, DaeMeHTapHasl FeOMeTPH,
4, 2, M, — JI, Yunenrus, 1951, crp. 286—292 uau JI. A. JIlocTepH UK,
Boinykabie Teda, [ocrexusaar, 1941, ctp. 44—51). OnHako noayyeHHoe
Ha TakoOM IyTH pelleHHe 3afaun 9 0) SHaUHTJIbHO CJOKHee NMpPHBEAEH-
HOTO B HacTosmied KHHre.

Ppannysckuif Matematik O. Koy, KOTOPOMY INPHHALNEKHUT TEO-
peMa sajauu 9 6), He 3aMeTH., 4TO NpHBEJAEHHOE B HACTOSLIEM IpHMe-
YaHHH RKOKa3ateabCTBO aBasercd pedexruniM. Ownéka Komwu Oblra Hc-
NpaBieHa MHOTO [O3¥e APYTHMH MaTeMaTHKaMH.

+

a}

Yepr. 64.

10. ITycte ABC — pauubii  paBHOCTOPOHHHH  TPEYTOJbHIK,
AB’C’ — Tpeyro/bhiiK, CHMMETPHYHBIH C HHM OTHOCHTE/NBHO TOY-
ki A (uepr. 64, a). Ilo cropone BC TpeyrojlbHuKa KaTHTCS
OKpy#HOCTh; O -—ee LEHTP B HEKOTOPOM MoJO¥eHHH, K — TO4Ka
kacanua cropoist BC ¢ okpywHnocteio. Cropous AB u AC Bu-
CeKaloT Ha okpyxHoctH nyry AN, Tlpoeesem mnpamyio OA.
Ona sBngeTcst ocblo cnmmerpuu ¢urypol. CnemoBartenbno, AB 1
AC’ BHcekalOT Ha okpywHocTH Ayry M'N’, pasayio xyre MN.
Tak kak yror A, coxepwauwu#i 60°, n3amepserca BOayCyMMOH
ayr MN n M'N’, 10 xaxpas H3 3THX AyT comepxuT no 60°,

Hanee, yron mexay xopaodi MN u kacaTelbHOH K OKpYX-
Hoctn B Touke M win N pased 30°. 3Hayut, 4TOOH MOKa3aTh,
4TO 3aLUTPHXOBAHHAs HA YEPTEKE JIHH3A OCTAeTCsl BCE BPEMS
BHYTpH Tpeyronbhuka ABC, ROCTATOYHO [0KA3aTh, YTO YI/H
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AMN u ANM ocraorcs Bee Bpems ue Meubuwie 30°. Ho, kax
JIETKO BHIETb, NPH ABHKEHUH OKPYKHOCTH STH YLk H3MEHHIOTCS
or 30 no 90° (uepr. 64, 6 u 64, g). Orcrona crexyer, 4TO
JMH32 HE MOXET BHIHTH 3a mpemens Tpeyronsnuka ABC.

11, Camas mpoctasi KpHBasi, OT/JAHYHAA OT OKPYKHOCTH, KOTO-

pas o6nagaer TpeGyemuM CBOKCTBOM, H306paweHa Ha vepT. 65.
Ouna cocronT M3 JABYX paBHBIX OyT
OKPYXKHOCTH, cozepwamnx no 120°;
paanyc Iyr paBeH CTOpPOHE TpPEYTro/b-
uuka. Tpeyroabuuk ABC, usobpaweH-
HBlff Ha gepr. 65, MOXeT BpalIaThCH
BOKDYT BepliHHb A, TAK 4TO BepIIHHK
B u C ero cxoawnsitr 1o ' KpHBOH.
Koraa Bepmuna B 2afiMer nosoxe- Yepr. 65.
unc C, a sepmnna C — nonoxenne [,
TpeyronbHug ABC MOXHO HawaTh BpaulaTh BOKDPYr Bepliutnl B
(coBnaBuwieff ¢ Touko#t C), nOKa 04 CHOBa He MpHMET NEepBOHA-
YajJbHOE TOJOXEHHEe (TOAbKO Tenephb BepllinHa A 3afimer mojaoxe-
nue B, Bepmwinna B—mnonowkenue C u pepuinHa € — 10/0%ke-
uue A), 3ateM ero cHO-
Ba MOXHO NOBOPAYHBATH
BOKDYTI' BepIIHHB, CO-
BnaBuwied ¢ ToYkoi A,
H T. L

[Tpumeuanue. Mo-
KHO yKasaTb OOWIHH Me-
TOA, IPU TIOMOLH KOTG-
pOro  MOXHO NOCTPOHTH
CKOJIb YTONHO MHOTO Kpu-
BBIX, O6J1analoWux Tpebye-
MbIM  cBOHCTBOM. DBynem
pPaBHOMEPHO. ITOBOPAYUBaATHL
PaBHOCTOPUHHHH TPEYrofs-
Huk  ABC  BOKpyr ero
itedTpa O H OXHOBPEMEHHO
Kak-10 ABuratb uexrp O.
Ecnu aBmkeHHe HEHTPE —

epr. 66. MepHONHYeckoe H 33 TO

BPEM3, B Te4eHHe KOTOPOro

TPEYroNbHHK NOBOPaYHBaeTcd Ha 120°, HeHTP TPHXORHUT B IPEKHEE MO0-
KeHHe, TO Bce BepIIUHBE TPEYroNbHHKA ONUINYT OLHY Kpusyio. HeTpys-
HO ROOGHTbCS, 4TOGHI 9Ta KpuBag Oblla HecaMonepecekatmomelcs u, cie-
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10BaTeNbHO, YNOBAETBOPSANAa BCEM YCAOBHAM 3aday. Tak, Hampumep,
Ha vyepT. 66 u30GpameHa KpHBas, KOTOPYIO ONMHCHIBAIOT BEpPUIMHbBI PABHO-
CTOPOHHErO TPeYToJbHHKA, BPALIAIOLIETOCst BOKPYT LEHTPa, B TO BpeMs
KaK UEHTP DPaBHOMEPHO ABHraeTcs BBEPX H BHH3 IO OTpesky NpsMOi
(TpeyrospHUK IOBOpayHBaeTCA Ha 60° 8a TO BpeMs, B TeUeHUE KAKOTO
UEHTP TMPOXONHT PacCMAaTPHBAEMbl OTPE3OK B ONHOM HaNpPaBASHHH).
Eciu UHeHTP P3BHOMEPHO JBHTaeTcs MO KPHBOH, NMOROGHOH H306paMeH-
HO#l Ha 4epT. 65, HO COCTABJIEHHOH M3 JYr OKPYMKHOCTEH, PaaHyC KOTO-

PBIX DaBeH - BHICOTH TPEYTOABHHKA, IPUYEM UEHTp ONMCHIBAET BCIO

KPHBYIO 32 TO BpEMs, B TEYEHHe KOTOPOTO TPeyroabHuK MOBOpauHBaeT-
cst Ha 120°, T0 BeplUHHBL TPEYTOJbHHKA ONHIIYT KPHBYIO 4epr. 6.

12. TpeyronbHHK HMEET TPH TOYKH KacaHus CO BMHCaHHOH
OKPYWKHOCTBIO, a KBaapaT — yeToipe. [losToMy xora Oni Mmewiy
OXHOH Napofi TOYEK KACAaHHS OKDYWHOCTH C TPEYTOJbHHKOM Je-
WaT IBe TOYKH KacaHHd OKDyKHOCTH ¢ kBampatoMm. Cnenosa-
TENbHO, XOT# OBl OXHH ¢yroM» KBaApaTal!) /ekHT Bech BHYTPH
TpeyroibHHKa. PaccMOTpHM Temepb OTAeNbHO JBa BO3MOMCHBIX
caydas.

1° [lycTh BHYTPH TpeyToNbHHKA NeXAaT [Ba yriaa KeajapaTa
(4ept. 67, @). B 9TOM cCayuae pewleHHe 3aRa4YH OYEBHAHO —

BHYTPH 'KBaJpaTa Jexur Gonee -%——f—%:l— nepuMeTpa  Tpe-
yTOAbHUKA.

2° MlycTs TONBKO ONMH YTOA KBAAPaTa JCHHT BHYTPH Tpe-
yroabuuka (uepr. 67, 6). Toraa ocranbHbe TPH «yraa» 4acTHYHO
nexaT Bue TpeyronbHuka. [lokaxeM, onHako, 4TO MNpH 3TOM
fosiee TPETH KawAOTO «YyTia» JAKWT BHYTPH TPeyTOAbHMKA.

Ouesuano, DM = DN; )\ DKL — npsamoyroabuiii;
KL:KP+PL=KN—-|— M

(cM. uepr. 67, 6). B npamoyronbHoM Tpeyro/ibHHKE THINOTEHY3a
Gosblle KAXAOTO H3 KaTETOB, C/1eI0BaTEbHO,

DK < KN+ LM, DL < LM-+KN.
CxnanuiBasg STH HEPAaBEHCTBA, MOJNydaeM:
DL+ DK
2(LM~+-KN) > DL+ DK, LM+4-KN >=T=2,

1) «¥raoM» kBaapaTa Mpl YCAOBHMCSH 8Lech JUIs KPaTKOCTH HasblBaTh
COBOKYTHOCTb ABYX OTPE3KUB COCEAHHX CTOPOH KBajapata oT obmeft pep-
MYHB A0 TOYEK KaCaHusi C OKPYKHOCTbIO. QueBMAHO, YTO MIHHA Kax-
ROr0O TaKOTO «yraa» paeHa 1, nepumetpa.
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Ho t1ax xak cymma (LM-KN)—- (DL DK) paBia «yray»
KBaApara, TO M3 MOCAELHEr0 HEPAaBEHCTBA CJAEAYET, YTO CyMMa
LM~ KN 6oabuie Tpetn «yraan. ’

Yepr. 67.

Ortciona BhITEKaeT, YTO 4acThb OEPUMETPa KBaApaTa, Haxoxs-
1 1 1 1
miasics BHYTPH TpPeyroAbHHKA, GOAbILE uyeM T+3 T 7 )=5

flepuMeTpa KBaupaTa, 4TO H Tpe-

1
60Ba/0Ch AOKA3aTh. A

13. [IlepeBepnem TpeyroJis-
HHK ABC, nonoxus ero Ha Iio-
CKOCTb IpYyro#i ctopoho#i (uepT.
68). Tlonyuexun#t TpeyronbHuK
A’'B'C’ Gyaer, oueBMAHO, CHM- C D
METPHYEH HCXOAHOMY, T. €. Oy-
LeT HMETb Te Ke CTOPOHH Hu 4 8 8 4’
yTaH, 4TO u Tpeyroashnk ABC, Yepr. 68
O4HAKO NOPALOK CAeA0BaHHA CTO- '
poH (mam yrnop) npm obxone
KOHTYpa TPeyroNbHUKA B ONpeAe/eHHOM HalpPaBneHHH (Hanpumep,
"TPOTHB 4acoBOHW cTpeaku) GyIeT yke HHBIM. 3agada sakmouaercs
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B TOM, 4TOOH paspesatb Tpeyroaphnk A'B'C’ Ha y4acTH, W3
KOTOPHX MOXKHO CJAOWHTb HCXOAHHM Tpeyronbuuk ABC.

SIcHO, 4To paBHOOeINpeHHHH TPeyYroAbHHK (H TOJbKO PaBHO-
GenpeHHBH TpeyroJbHuk!) MOXHO HAJOXHTL HA €My CHMMETPHY-
noif (4epr. 69). Hosrromy €CJIM HCXOIHHIH TPeyro/nbHHK PABHO-

c , 6enpeHHbli, TO nepeBepHyTHIHA

1 Tpeyroasink A'B’'C’ BooGiue

HE HAJ0 Pa3pe3aTrh HA YacTH:

€r0 MOKHO HaJOXHTb Ha Tpe-
yroabunk ABC.

BhisicHuM Tenepb, A Ka-
KHX HepaBHOOGIDEHHBIX Tpe-

A 8 B 4q’ YTOJbHHKOB MOXHO o6GoHTHCH

Yepr. 69. oxHuM paspesoM. Oann pas-

pe3 pas3buBaeT TpPeyroJbHUK

A'B'C’ 560 Ha B3 TpeyrojbHHWKa, MMGO HA TPEYrONbHUK H

yeTnpexyroabauk, IlocMoTpuM, B Kakux cayyasx m3 STHX dacTel
MOXHO CJIOWHTb [EPBOHAYAAbLHBIA TPEyroJbHHUK,

A. Tlyctb paspes A'D’ pasGusaer HepaBHoGenpennnil Tpe-
yroabunk A'B'C’ na gea Ttpeyroassnka A'D'B° u A'D'C
(depr. 70, a). PaccmoTpum Bce BO3MOWHHIE — Cyyad, KOrAa
H3 3THX 4acTeH, CAOKEHHBLIX HHAa4ye, MOWHO o6pa3oBaTh APYro#
TPEYrONbHHK (MPH 3TOM CJaeAyeT uMeTh B BHAY, 4TO, NepelBii-
rag tpeyroasuukn A'D'B' u A'DC’, mpl He ROMKHH NepeBopa-
YHBaTh HX HAa IPYryld CTOPOHY).

1® Jnsa Ttoro ytolH, mpuaoxue cropony A'B’ Tpeyronbhuka
A'B'D’ x cropone A'C’ tpeyroanhuka A'C’'D’, Mu nonyuunyu
HOBLI# TPEYro/sibHHK, HAA0 mpexie BCerTo, YTOOH ObuIo

A'B'=AC'.

Ho ato nporuBopeyut toMy, 4ro Tpeyroaptuk A'B'C’ HepaB-
HOOeLpeHHbIH.

2° Ilag TOro 4TOGH, MPUACKHB cTOPOHY A'B’ Tpeyroabhuka
A'B'D’ k cropose D'A’ Tpeyrosshuxka A'D'C’, My noayuunu
TPEyrONbHHK, HANO 4TOObl HMENH MECTO PaBeHCTBa

AB =AD u /BAD + / ADC =180°

(qepr. 70, 6): u3 nocnenHero BuTeKaeT, 4t0 L B'A'D’ __AB D'A;
BA _-_BD CnepoBarenbto, tpeyroabuuk A'B'D’ 6y,u,eT
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paBHocTOpontuM (A'B' = A'D'==B'D’) n nonyueuusit B pe-
3ynbTaTE TPEYrONLHMK Oyner cosuazats ¢ A'B'C’. Tak rKak
tpeyronptuk A'B'C’— He paBHOGEAPEHHHH, TO U3 NOCHEXHe-
ro pesy/ibTata Cleldyer, 4YTO B PACCMOTPEHHOM Cjyuyae W3
gacteft A'B'D’ u A'C'D’ nenb3st clIOXHTH HCXOZHOTO TPEYronb-
nvuka ABC.

51

&) 4

ToUHO TaK e PaccMaTPHBAETCH CAYUaH, KOTAAa TPeyroJbHHK
A'B'D' npuknaamsaercs k A'C'D’ Ttak, uto cropoun A'D’ n
C'A’ coBnamaior.

3° as Toro u4ro6u, npuiowus cropory A'B’ TpeyronbHuka
A'B'D’ x cropore D’C’ tpeyronpuuka A'D'C’, Mbl HOAy4HIR
HOBBI TPeyroabHuK, Hago 4tobe 6biio A'B'=D'C' u /B -+
+ £ AD'C'=180°. Ho wus nocnexHero paseHcTBa c/edyer

-
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£ B=/BDA, A'B=AD’; takum 006pa3omM, MH HMeeM
AB =AD=D'C’ (uepr. 70,8). Orciona, 04YeBHIHO,
LCAD=/C, JB=/BDA=/C+ /DAC,
1. e. /B =2 /C'. Kpome 10oro momxso 6umre B’ <90°
(uHade ObiTo Gbi HEBO3MOWHO CYILIECTBOBAHHE DABHOGEAPEHHOTO
Tpeyronbuuka A'B’'D’ ¢ asyms yriamu, paBHuMu B'), Takum o6pa-
30M, yIJIbl HCXOZHOTO TpeyroJbhuka ABC (CHMMETPHYHOrO Tpe-
yroabuuky A'B'C’) momxusl yaoBieTBopsTh yeaosusm / B=2/C,
/B 90°.

Jlerko BHAETDH, YTO €CJH DTH YCJAOBHS BHINOJHSFIOTCH, TO TPe-
yronbiuk A'B'C’ MOXHO OLHHM paspesoM pasGuUTbL Ha 4acTH, U3
KOTOPBIX MOXKHO CJIOXKHTE TpeyroabHuk ABC (tpeyroiabiux A'C'B’
Ha 4epr. 70, 8 Gyxer cuMmeTphyed Tpeyroabunky A'B'C').

TouyHO TaK e paccMaTpHBAeTCs cayyall, KOTZa TPEyroJbHHK
A'B'D' upuknanmsaercas k A'C'D' Ttak, 4ro ctopomrsl B'D' n
A'C' cosnanalor,

4° Jlas Toro 4ToGHl, MPHIOKHB CTOpoHy B'D’ TpeyronbHuKa
A'BD" x cropose D'A’ tpeyroabhuka A'D'C’, MB nomyuunn
HOBBHIH TpeyronbHuK (uepr. 70, 2}, Hago, 4yTobn 6mia0 B'D' =
=D'A", /B -+ £ AD'C'=180°. Ho u3 nocnentero paseH-
crBa cnenyer /B =/ BD'A', AB =AD’; takum oGpa-
30M, MHl CHOBA NPUXOMHM K BEIBOAY, YTO Tpeyroibhuk A'B'D’ —
PaBHOCTOPOHHHA H NOAyYeHHBH nepeknaibiBaHHEM TPEYrolbHHK
cosnamaer ¢ A'B'C’ (cp. co cayuaem 2°).

Touno Tak xe paccMaTpuBaercs cayyalf, KOTAa TPeyroabHHK
A'B'D’ npuxnanpiBaercs K tpeyronbiuky A'D'C’ tak, uto cro-
posa A'D’ cosmamaer ¢ D'C’.

5° Hakowen, nns Ttoro 4tobp, npujiowus cTopony B'D’
Tpeyronbtnka A'B'D’ k c¢ropone C'D’ Ttpeyronbunka A'C'D’,
Mbl [OJIyYH/IH HOBBI TPEyTONBHHK, HA®O, 4TOGH Owio B'D =
=C'D’ (4epr. 70, 9). [1pu stom nonyuensnl Tpeyronsunx A'B"C’
6ydeT HMETb Te e CTOPOHH, 4T0 H Tpeyroashuk A'B'C’ nnwmb
B TOM ciydae, ecin A'B"=B'C’. Ho B aToM mocilenHeM clyuae
A'D'=B'D'=C’'D', 1. e. Touka D' 6yner LEHTPOM OnHCaHHOK
Bokpyr A'B'C’ okpyxuoctn u yron A’ TpeyrosbHuka GyideT nps-
MBIM (KAK ONHPAIOWHMHACA Ha IHAMETP ONHCAHHOH OKPYWHOCTH).
Jlerko BUJETH, 4TO €CJAH HCXOMHHH TpeyronbHuk ABC -— npsmo-
yronbhbi#f, TO CuMMeTpHuHbiHi emy Tpeyroashuk A'B'C’ Bcerna
MOXCHO OXHHM Pa3pe3oM pasOGHTh HA 4acTH, H3 KOTOPHIX MOXCHO
CIOXHTDL TpeyronbHuk ABC,



13] PEIIEHHH | 83

B. Mycts Teneps paspes D'E’ pasGuBaer HepaBHoGeApeHHBIR
tpeyroabiuk A'B'C’ Ha uernpexyronsauk A'D'E'B’ n Tpeyrons-
wuk C'D'E’ (wepr. 71, a). Paccmorpum wu 3mech Bce caydaw,
KOIZa H3 STHX 4acTel, CAOKEH-

HHIX HHa4e, MOXKHO CHOBa oOpa- Iy
30BaTh TPEYTO/bHHUK,

1° Ecan, npuioxus Tpe- £
yroasuuk C'D'E’ Kakoh-1160 u3
ctopou D'C’, C'E’ x ctopone D'E’ 4 Wil
gersipexyroibiuka A'D'E'B’, Mbl P
H [ONy4uM TPEYTONBHHK, TO OH
HaBepHoe GyIeT COBNAZATD C Tpe-
yroabuukom A'B'C’, 1. e. Taxkum
CrocO60M ML HE MOXEM COCTa-
BUTb HCXOJHOLO TPEYTOAbHHKA
ABC.

2° Tak Kak CcyMMa yIJIOB
yerhipexyronsuuka A'D'E'B’ npu
Bepuwmnax A u B’ menbme 180°,

TO CyMMa YIJIOB 0OpH BepuIHHAX 4

E'w D' 6oabuie 180° u Mt ne o
CMOXEM (I0/IYYHTH HUKAKOTO Tpe- A
YTOJIbHUKA, TPHKAANBBadA Tpe- S
yroasauk C'D’E’ k ctopone A'B’ /

YETHIPEXYrONbHUKA.

3° Tak kak cyMMa yrioB
A" u C’ TpeyrolpHHKa MeHbIlle
180°, 1o maxe ecin C'D'=A'D’,
MBl He CMOMEM MOAYYHTh HUKA-

KOTO TPEyro/JbHHKA, NPHKIAMIM- P,
? ’ ’

Basi TpeyroasHuk C'D’E’ ctopo-

Hoit C'D" « cropone A'D' ue- Hepr. 71.

Teipexyroasiuka A'D'E'B’.

Toyno Tak xe Mb He CMOXEM HOAYYHTb TPEYFOJbHHKA, HpH-
knagwBasgs cropouy C'E’ Tpeyronpuuka C’'D'E’ k cropone B'E’
uerblpexyronbinka A'D'E'H’,

4° Ecnn, npunowxus Ttpeyronsunk C'D'E’ ctoponolt C'D’ k
cropode E'B’ wetwpexyronpunka A'D'E'B’, mm mnonydum Tpe-
yroibuuk  (uepr. 71, 6), 1o momxHo O6umTe CD' =ER,
L C+ LDEB=180° L C'D'E+ / B=180° Bropoe us
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3THX paBeHcTB ogHauaer, uto / C'= /C'E'D’; ua tpernero
BhiTeKaeT  B'= AADE LCH+LCED=2 /(. Jler-
KO BHJIETH, uTO ecau Tpeyronsuuk ABC Takos,uyro ,/ B=—=2/ C,
TO TpeyroabHuk A'B'C’ MOXHO paspe3aTh YKa3aHHHM CHOCOOOM
Ha JBE YacTH, M3 KOTOPHIX MOXHO C/IOXHTb TpeyroibHuk ABC
(rpeyronbuuk  A'D’C” wa uepr. 71, 6 cummerpuuen A'B'C').

Touno rak »xe pasbupaercs ciyyalf, KOTJa TPEeYTOJbHHK
C'D'E’ npuknaasisaerca ctopouoll C'E" k ctopone A'D’ deTh-
pexyroabanka A'D'E'B’,

5° Haxkowuen, ecan, npunowus tpeyroapiux C'D'E’ cropo-
woit D'E" k ctopone E'B’ uerhipexyronwuuka A'D'E'B’, mu no-
Jy4UM TPeyroabHUK (4ept. 71, 8), T0 gomkHO Owmth D'E'—E'B’,
J/ CDE-L /DEB=180°, /CED-} /B=180° Ws
BTOpOro paeexctBa Bhitekaer / C'D'E'== / C'E'D'; u3 rperbero
LB+ —=== 180° —LC =180° mm ’—4-2———90°. Jlerko

BILIETD, YTO ecan Tpeyroaphnk ASC Takos, 4to // B— —45—900,
1o TpeyronbHik A'B’C’ MO¥HO pa3pesaTb YKasaHHbIM CHOCOGOM
Ha ABe YaCTH, H3 KOTOPHIX MOWHO CJAOXHTb TpeyroibHuk ABC
(tpeyronmbuuk  A'D'C" na uepr. 71,8 cnmmerpuuen A'B'C).
Toyro Tak ke pasbupaercs caydall, Korga TpPeyroibHIK

, C'D’E’ npuxaaabizaercs cTo-

£ g --p” ponoit D'E’ x cTopoke A'D’
™ £ yersipexyronsiuka A'D'E'B'.

J Takum ob6pa3oM, ORHHM
a » £’ Pa3pesoM  MOXHO OBGOHTHCH

TOJBKO B TEX c/yvasx, ec/u:

Yepr. 72. 1) B Ttpeyronsuuxe ABC

OIMH H3 YIVIOB paBeH YABO-

eHHOMY Apyromy (uepr. 71, 6); npu 3TOM €caM 3TOT Yroa Tpe-

YrOJILHHKA OCTPHIH, TO Paspe3 MOXKHO NIPOH3BECTH ABYMS CIOCO-
Gamu (ueprt. 71, 6 n 70, 8);

2) tpeyroabiuk ABC npamoyroabHeit (dept. 70, 0);

3) B rtpeyroabiuke ABC oguu yron Tyno# u npessimaer 90°
HA TONOBHHY Apyroro yraa (uepT. 71, 8).

Bo Bcex ocrasbHHIX Caydyasx MOwHO oOoHTHCH ABYyMS paspe-
samu. JokaszaTe 310 coBcem mpocto. Ilycts B'P' (ueprt. 72)
ecTh BHCoTa Ttpeyroibiuka A'B'C’, npoxonsiuas BHYTPH  Tpe-
yroabHHKA (Y KawAOr0 TPEyrolbHHKA eCThb XOTH Obl OJHA Takas

P
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Bhicota). Paspewem Ttpeyronbnnk A'B'C’ no meamanam P'D’ u
P’E’ tpeyronesuukos A'P'B' u C'P'B’ v npuaokuM TpeyroabHHK
A'D'P" croponoit D'A’ x ctopone D'B’  yeThpeXyronbHuka
D'B'E'P', a tpeyroabuux C'E'P’ ctopono#t C'E’ k cropone B'E’
_ 9TOTO Xe YeThpexyroasHuka, Msl momyynM TpeyronsHux P'P'P'",
cummetprunbii A'B'C’.

14. Cepemunnl M, M,, M, orpeskoe AA;, BB, CCy (uept. 73)
aewar Ha cpennnx jaunugx MN, NP u MP tpeyronsnuka ABC,
napaJjesbHBIX COOTBETCTBEHHO CTOPO-
naMm BC, AC n AB u npuTtoM He Ha 4
KOHIIAX STHX CpeAHHX JuHu#A (HHaue
ongHa 3 touek Ay, By, C; coBnana 6ul
¢ ONHOH H3 BepLIHH TpPeyroJdbHUKA
ABC). Cpennne JIHHHH TpeyroJbHHKA
ABC camMi COCTaBISIOT TPEYTOJAbHHK.
Ho nukaxag npsiMas, He npoxoasuias
yepe3 BEepILHHB TPEYTOAbHUKA, He [e-
pecekaeT ONHOBPEMEHHO BCE TpH ero
cropousl. [losromy rouxn M;, My, M,,
KOTOphIE JIeXKAT Ha CTOPOHAX (HO HE Yepr. 73.

B BeplUNHAX) TPEYroJbHHKA, COCTAaB-
JICHHOTO M3 CpeiHHX NAHHHA TpeyroibHnka ABC, ne MOTyT Je-
WaTh Ha OXHOU NpPSIMOH,

15. B pewennu 3TOH 3amadn Mel OyAeM 114 yLoOCTBa Ha-
3piBaTh BEPIUHHY Z mnapaanenorpamMa OXZY cymMo# Toyek
X u Y u nucatb B aToM caydae Z=X-}+VY (r.e. Gyaem azecp
CUUTATH, YTO TOYKH IVIOCKOCTH CKIaablBAIOTCA [0 MPAaBHAY na-
pajnieniorpaMMa, aHaJOTHYHO BEKTOPHBIM BeIHYHHAM; CM, NpHMe-
yaHue K YC/IOBHIO 3amaum).

Ipexne Bcero otmeTnM, 4to Bux ¢uryps @, koropyio 3a-
HOMHAIOT TOYKH Z, He 3aBUCHT OT Buiopa Toukn O. [eiicTpu-
TenpHO, 00603HaunHM weped S cepeauHy orpedka XY, rae X ecTs
Toyka TpeyronbHuka ABC, a Y —Touka TpeyroibHuka DEF
(uept. 74). Jlerko Buzets, uto ecmn Z=X-}Y, To 0Z=208.
Orcioma caenyer, uto ¢urypa ¢, sanonnsiemas Toykamu Z, mo-
aobua urype P’, sancinusemMol Toukamu S— cepelMHaMH BCe-
BO3MOXHBIX OTpeskoB XV—c koadduunentom rmoxodua 2 (1 uen-
TpoM noxobus Q). Takum obpasom, durypn P, nomyuaemne Jpn
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pasnuuHnX BHGopax ToukH O, Bce OYAYT NOROGHH ¢ OXHHM H
TeM ke Ko3hduuHeHTOM MOROGHS OAHOH M ToH we ¢urype P’
CnenorartensHo, u ¢opma H pasmeps ¢urypu @ 6yayr omrm u
T We, KaK Obl Mbl HY BuOGHpanan Touky O.

YuuteiBasg npesbIAyUiee 3aMEUAHHE, ML MOWEM CUUTATh, YTO
touka O coBnagaer ¢ BepmHHod A Ttpeyroasuuxka ABC. Bribe-

g
Yepr. 74.

peM Tenepb HpPOM3BOJBHYIO TOUKy Y, Tpeyroastnka DEF u co-
CTaBHM BCEBO3MONHBle cymmbl Z=—=X-V,, rae X npoGeraer
Bce TOYKH Tpeyroabuuka ABC (4ept. 75, a). HeTpyano Buaers,
YTO B. Pe3yJAbTAaT€ MBI TNOJAYYHM TOT Ke TpeyroabHuk ABC,
TOJBKO NEpeHeceHHH napannenbHo Takum o6pasoM, 4TO Bep-
mnHa A nepeuwia B Touky Y, Ecan renepr mapasiennHo nepe-
HecTH TpeyroibHHK ABC BCEBO3MOXHBIMH Cr1OCOOaMH Tak, UYTOOLI
BepminHa A coBnazana ¢ Kawnaoi toukod Y rpeyronwHuka DEF,
10 ¢urypa, 3anoJHeHHas BCEMH STHMH TPEYTOJIbHHKaMH, H Gyner
nckomolt urypoft @ (uepr. 75, 6).

PaccMorpum Temeppb BHumatensnet Ty urypy @, xoropas
fIOYYHTCH B PE3YALTATE ONHCAHHOTO NOcTpoewns. Lias mpocToTH
MBI CHauyajJa OyZeM. cuuTaTh, 4TO TpeyroabHukn ABC u DEF
He HMEIOT TNapajjienbHblXx CTOpoH. OueBHIHO, IJISi TOTO YTOOH
onpele/uTh rpaHuuy ¢uryps @, moctatouso obnecTu Tpeyron-
Huk. ABC Tak, uToOH BepumiMHa A ONWCHIBATA KOHTYP TPEYTOib-
uuka DEF. Tlpu srtoM; korma BepuminHa A jABHraeTcs 1mo CTOpo-
ne .EF tpeyronpnuka DEF, nepeHOCHMHH TpeyrolbHHK 3aMeTer
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¢urypy EB'C'C’F, samTpuxoBaHHylo Ha uepT. 75, 6, CocraBus
Tenepb aHanoruynne ¢uryps C’B’B’'DC’ w C'"DEB’'C’, koto-
pHe 3aMeTeT NMEepeHOCHMBIH TPEYTOJILHIK NPH XBHXEHHH BEpLIH-
HN A'no croposam FD u DE, mum y6enumcs, yro durypa P

Yept. 75.

6yner npeacTaBIATh coGod  wectuyroabunx  DEB'C'C'C'”
(uept. 75, 8), CTOPOHH KOTOPOrO PaBHBEI M ‘MapajjelbHH CTOPO-
HaM Tpeyroabuukos ABC u DEF (EB' # AB, B'C’' 3 BC,
C"'D.# CA; C'C" 4 EF, C"C'" 3t FD). llepumeTp IIECTHYTOABHH--
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xa DEB'C’'C"C'"’ paBeH, OY4E€BHIHO, CyMMe FIEpPHMETPOB TPEyIoidb-
nukos ABC u DEF.

B toM cayusae, korga tpeyroabiukn ABC n DEF umetor
napy napaaienbHhx cropod (AB|| DE, uepr. 76, @), npnuem
TPEYTONBHHKH JIeWAT 10 ORHY
CTOPOHY OT STHX CTOPOH, Purypa
® Oymer npencraBaATh He Mie-
CTHYTOJbHHUK, & TNSTHYTONBHUK,
‘0IHA CTOPOHA KOTOPOTO paBHA
CyMME STHX MMapalsIelbHHIX CTO-
pon (uept, 76, a); ecau TakHX
nap napajasieabHLEIX CTOPOH 6yaer
ABe win tpu, 10 O Gyner ABAdTh-
C  YEeTHIPEXYTONBHHKOM (4YepT.
76, 6) naAn TPeyroAbHHKOM (4epr,
76, 8). Tlepumerp ® B8O BCex
caydasx GyAeT paBHATbCA CyMme
nepuMerpa TpeyroibHHKOB ABC
n DEF. TlpenocraBiseM yHTaTe-
aaM 6Bojee nogpo6HO pa3obpaTh
3TH CJAyyaH.

[lpumMevanue. CM. Takxke
UHTHPOBAHHYIO B IPHMEYaHHH K 3a-
save kpury M. M. dranoma u
B.T. bBoaTsaHCcKkOro, B KOTOpO#H
HMeeTCd  NOJHOe  JOKa3aTeJbCTBO
BaXHOH  TeopeMmpl, oGoGualOLEH
NpeJ0KeHHd, KOTOpble COCTaBJSIOT
coflepiaHne HacToseH 3anaud.

16. OrmeTuM npexie Beero,
4TO NYTh H3 TOYKH A B TOUKY B,
onpeaeaseMbii 10  NpaBuiaM,
YKa3aHHEIM B YCJIOBHM 33avH,
paBeH pa3noctu AM — BM annu
{4 B fg KacaTelbHBIX, MPOBeIeH-

Hepr. 76. HHX K OKPYXHOCTH B TOYKax A
u B (uepr. 77, a, 0).

Ilycte Tenepp Bech NyTh COBEPLIAETCS 1O 3aAMKHYTOH JoMa-
HOH ¢ noclleoBaTebHHIMH BeplinHaMH B Toukax A, B, C, ..., K, L
(eM. uept. 6..na c1p. 12). Ecan. anusu KkacaTelbHBX K OKpyX-
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HOCTH B Toukax A, B, C, ..., K, L 0603Ha4nTh COOTBETCTBEH-
HO uepes fy, tg, tp, ..., L Py, TO COTNIACHO CHE/NAHHOMY 3a-
MEUaHHI0 JJiHHA o6Llero NyTH IO joMaHo# Oyner paBHa

(ba—1p)+(tg—t) o A (b — 1)+ (], — 1) =0,

4TO u TpeBoBaloCh HDOKa3aTh.

A

a
Yept. 77.

17. a) Ilycrs A— camast /neBadg (MAM OXHA H3 JABYX CaMbixX
JeBHIX) M3 Hamux natH Touek !) (4epT. 70, a). Ilposemem uepes
A BEpTHKaAbHYW IpsiMylo H Oyjem BpaulaTh ee, MOKA OHA He
npoHier ewe Yepes OJHY H3 HANIHX TOo4YeKk — Touky B. 3atem
6yneM IpoOROMKaTh BpamlaTh NpamMylo AB B TOM e HanpaBJjeHHu
BOKpYT B, 1noka OHa He NpoHieT 4epe3 TpeThio Touky C; 3arem
OyIemM Bpaliatb B TOM e Hanpasiewnu npamyio BC Bokpyr C
1 1. A. OKOHYaTeNbHO MBI TONYYHM BHITYK/IbIH MHOTOYTO/JbHUK,
BHYTPH KOTOPOTO pacro/Jomedsl Bce Hawmp ToykH. Ilpn 3TOoM
BO3MOXHE! CAelylomiue Cayyau:

1° Isrh Toyek SBAAIOTCS BEPLUIMHAMH BBHITYK/AOLO HATHYTOMb-
Huka (depr. 78, @); Torma nioObie 4YeTHIPE M3 HHUX SBJIASIOTCH
BEPIIHHAMH BHINYK/IOTO YETHIPEXYTroJbHHKA.

1) To-ectb yepes A MOKHO NPOBECTH NPAMYIO (CBEPTHKAJbY) TaK,
4T0 BCE TOYKH JexXaT IO OJHY CTOPOHY OT Hee (Cp. ¢ NMOACTPOYHBIM
npuMeyaHueM Ha crp. 68).
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2° Yerupe TOYKH SBAAIOTCA BEPIIMHAMH BHIIYKJIOTO YeTH-
PEXYrolbHHKA, a NATasg JEeXHT BHYTPH 3TOrO YeTHPEXyTroJAbHHKA
(4ept. 78, 6).
3° Tpu touxku A, B u C ABAfIOTCS BEPUIHHAMH TPEYro/b-
HHKa, a TO4kH D u E sjexart BHyTpH TPeyro/bHHKA (4epT. 78, 8).
r ITyctes npamas DE nepe-
8 CeKaeT, HanpHMep, CTOpO-
Ho AB 1 AC Tpeyroibtuka
4 ABC; Toraa, O4YEBHIHO,
yeTeipexyroaniuk  DEBC
ABNSIETCH BHITYK/IBIM.
6) CoenunuM Touky Ay
¢ Toukamn A, A,, As, A,
[Mpu aTOM KBampar pa-
306beTcsl Ha YeTHpe Tpe-
yroabHuka A, A,Ag, Ay Az Ay,
AgA Ay, AyA Ay, lonycTim
cHayaja, YyTo B OJHOM H3
3THX TPEYTONBHHKOB {lIyCTh
/l v o\ 910 6yaeT LIS oupexe/eH-
HOCTH TPEYTOJIbHHK A; A, Ag)
Yepr. 78. HE COMEpPXHTCH HH OXHOH
u3 Touex Ay, Ag A; Ag
(uept. 79, @) (3ameTnM, 4TO TaK KAaK HHKaKHe TpPH TOYKH He
JexaT Ha OnHOM npaMoH, TO Touku A; Ag A, Ag HE MOTYT
AekaTh HA CTOPOHAX TpeyroabHukoB)., Kakag-ro omna cToposa
yeThpexyronbiuka AzAgA;Ag NepecekaeT TPeyroabHuK A;A,A,;
nycTh 970 OyleT, HampuMep, cTopoHa AzAg. B aTom ciaydae Toukn
Ay, Ay, Ay, Ag, A IBASIIOTCSA BEPIIHHAMH BHIYK/IOTO MATHYTONbHUKA,
JlecTBHTENBHO, MBI MOXEM MPeINoJOXHTh, 4YTO TOYKH ¥ Hac
3aHyMepoBaHH TaK, YTO BepWIHHA Ay JeXHT B TpPEyTo/bHHKE
A AgA,. Torna yram A,AA; u AjA,Ag MeHblIe YII0B KBaxpa-
T4, T. €. OCTphe, Kawawnf u3 yraoB A AzAy n AgAgA, Meublie
180°, ubo Touku A5 W Ay pPacHONONEHW BHE TPEYroJbHHKA
A,A,A,. Haxonen, u yron AzAgA; medsme 180°, Tak kak Touka
Ay NeXuT BHE BHIYKIOro 4eTHpexyronbHuka A;AzAgA,. Taxum
06pa3oM MH BHAHM, YTO BCe YIVIH NATHyroNbHHKa A;Az;A AgA,
menbuie 180°, oTciona cieryer, 4T0 STOT MUTHYTOJABHHK BHNYK/IBIH.
PaccMoTpum Tenepb cayual, Koria B KaXIOM U3 TPEYro/b:
nuKOB A AxA,, A AzAy, AjAAy u AAjA, nMeeTcs onHa Bep-
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WMHA veTHpexyroipHuka AgA A A; (uept. 79, 6). BosbmeM nBe
BEpIUHHB JTOTO YETHPEXYroNbHHKA, Jewallue B HECMEXHBIX
TPEYro/bHHKAX, Hanpumep, Toukn Ay u A, Jexauipe CoOTBeT-
CTBEHHO B Tpeyronbhukax AjAAg u AzA A, CoeaunnM HX MexcLy
cobo#t M coeduHuM Touky Ay ¢ Ay n c A2 " Touky A; ¢ Ag u

¢ A, Touka Ay nexur B ONHOM U3 YETHIPEXYT'OJLHAKOB A 14544,

A Ay Ay 7; Ay
A A
A, 4
A ¢
A
5/ , %
s
4 % 4 %
a; 4
Yepr. 79.

win AyAgA A;. Tlycts, HampuMep, OHA JIGWHT B 4€THPEXYTOJh-
Huke A,AgA A, Toraa usituyroabuuk AjA;A A A, Kak nerko
BHJETDb, BBUIYK/bIA; JOKA3aTeAbCTBO 3STOTO AaHAJOIHYHO NOKAa3a-
TENBCTBY TOrO, 4TO Ha 4epT. 79, @ mATHYrOAbHHK A;AzAzAcA,
BBINYK/bIH,

18. IMepBoe pemenne, OueBHAHO, YTO €CAH TPH TOU-
ki A, Bu C gBASIOTCH BepLUIMHAMH TYINOYTOJABHOTO (WIH TIpAMO
yroMbHOTO) TPeyrojbHHKA, TO HaUMEHBIUMH KPYr, 3aK/I0YamoIui
3TH TPH TOUKH, UMEET AHAMeTPOM HAHGOJBIIYIO CTOPOHY TPEYTOb-
auka ABC (uepr. 80, a). Tloxaxem, uto eciau Toyku A, B u
C 4BASIOTCH BEPIINHAMH OCTPOYTOJABHOTO TPEYTOJAbHHKA, TO HaH-
MEHBILHM COINEepXalluM HX KpyroM OyIeT Kpyr, OMHCAHHHH Bo-
Kpyr Ttpeyroabauka ABC.

JeficTBuTENbHO, MycTh K; — NPON3BOABHBIA KpPYT, CcOmepiKa-
it BepuiHHe A, B U C OCTPOYTOABHOTO Tpeyronsuuka, u O,
ecTh LeHTp 3TOro Kpyra (uept. 80, 6), IHokawem, uro pamuyc
kpyra K; Gonpule, yeM paiuyc xpyra K, OIHCAHHOTO BOKDYT
ABC. Ilycte O —uentp kpyra K. Touka O; N€KHT BHYTPH
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(nny Ha cTopoHe) oxHOoTO H3 Tpex yriaoB AOB, BOC u COA.
[lyers nas onpexe/eHHOCTH OHa JIEXHT BHYTPH (MJIH HA CTOPOHE)
yraa AOC. Ecan Touka O nexut Ha npoxomxenun BO, To,
ouesunuo, O;B > OB, otkyna u cienyer TpeGyemoe, Ecin toyka
O, He nexut Ha Tporomkenuu BO, TO OHA JIEWHT BHYTpH (HAH
Ha cTopose, oranyno# or BO) oanoro us yrioB ABO n CBO.
ITycts mna ompenenewHocTH 310 O6ymer yron CBO. Coennnum

Yepr. 80.

Touky O; ¢ toukamu A, O u B. U3 asyx yraoB AOO, u BOO,
no kpafipel wmepe oxun Tymo#f (Tak kKak yroa AOB wMeHblie
180°, u6o tpeyronpunx ABC — ocrpoyroabhsiit, T0 / AOO;-+
~+ /BOO; > 180°). Ilycrs, nanpumep, yroan BOO; — Tymoi.
Torma B Tpeyronbunke BOO, ctopoHa BO meubiue cTopossl B0,
OTKYIA M cJaenyer rpebyemoe,

Ilycte Tenmepp A, B, C— Takue TpH H3 JaHHHX HaM TOYeK,
4T0 HaudMeHbmu# coxzepxaufHi HX Kpyr K He
MEHblIe, Y&€M HAaNMeHBLIIHH KPyr, conepxauiuHH
Kakune-Hubyab Apyrue TPU M3 HAWHUX Toduek Mu
yTBEPHIAEM, YTO BCE OCTaJAbHHIE TOYKH JIeHAT BHYTDH Kpyra K;
OTCIONA yXe cpa3y cnelyer HpeinoweHue HacTosweH samaun.
JonycTuM, 4TO 3TO He Tak: NycTh OXHA H3 HAlWIUX To4Yek (obo-
sHayuM ee D) snexurt Bue K. PaccmoTpum nBa ciywas:

1° Tpeyroabiuk ABC — TyNOYroAbHEIR HIM TPAMOYTOMbHLIH
(eept. 81). Iycts aas onpenenensocTn C—— BepIHHA TYNOTO
{(npsmMoro) yraa; Toraa K.ecTb Kpyr, Aas Kotoporo AB sBAfeTcs
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nuamerpom. Ecam Toukn A, B u D newxar Ha OmHOH npaMoit
{(ueprt, 81, @), 10, OueBMAHO, HAMMEHBIIHHK colepwauit HX KpyT
nmeeT auaMetrp AD > AB, 4TO NPOTHBOPEYHT HalleMy MPENNo-
JIOMEHHIO oTHOCUTENbHO Todek A, B u C. Ecan touku A, B, D
06pa3yioT OCTPOYroAbHub TpeyroisHuK (yepT. 81, 6), TO Ha-
MEHbIUHH comepkalfit WX Kpyr ecTh Omucausuift Kpyr, a ero
IHaMETP NpPeBOCXOANT /100YI0 U3 CTOPOH, B 4aCTHOCTH, MpPEBO-
CXOAHT AB, 4YTO CHOBAa NPOTHBOPEUUT HAMIEMY NPedNOOKEHHIO.
Ecan ske, nakoneu, TpeyroapHuK ABD Tynoyronbuelf mwid npsi-
Moyroabhbift (uept. 81, 8), To Tak kak yroa npu Bepumnne D

a)

7 & )
Yepr. 8l1.

o6si3aTenbHO OCTphil (HHaue D He MoweT Jewartb BHe Kpyra K),
TO, CJAeIOBaTeAbHO, CTOPOHA, JEWKAlas B STOM TPEYroJbHHKE
npoTHB Tynoro (uaM npsiMoro) yriaa, Goasimre AB. Pamnyc e
HAUMEHBINETO Kpyra, coiepxauiero touku A, B, D, pased rmo-
JIOBHHE 9TOH CTOPOHbI, H Mbl CHOBa IPHXOAHM K NPOTHBOPEYHIO.

2° Tpeyroavunk ABC — ocrpoyroabust (uepr. 82). Haii-
JeTcs Takas CTOPOHA STOTO TPeYTOJNbHUKA, YTO TPEYTOJbHHK
ABC u touka D HaxoIfiTCcs MO OZHY CTOPOHY OT 1paMoH, Ha
KOTOpOH NeXHT 3ta CTOpOHA. IlycTh O/ ONpEeNeneHHOCTH 9TO
cTopoHa AB.

Touxka D 7MexuT BHYTPH (HJAH HAa CTOPOHE) OJZHOTO H3 Tpex
yrao CAB, CBA u yraa, BepTHkaapHoro ¢ yriom ACB. Ecan
HMEET MECTO OMH M3 {IePBRIX ABYX C/yuaeB, Hampumep, eciu D
JAWHT BHYTpH (waH Ha cTopoue) yria CAB (uepr. 82, a), TO
coedHHuM TOukKy D ¢ TOukoH A npAMOTHHEHHEIM OTPE3KOM.
[ycte E ecTh BrOpan TtouKa nepecedenus AD c OKPYyKHOCTBIO
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kpyra K. Ecan AE ectb auametp kpyra K, to AD Goabuie
nuameTtpa kpyra K, u kpyr, cogepxamuit A u D, He Moxer
6uThb MeHbmie K, T. €. MB NPHXOZMM K nporusopeunio. Ecin ke
AE ne ectb auamerp K, TO HeHTp K JI@KHT BHYTPH OJHOFO H3
TpeyroiabHukoB AEC u AEB u, 3HauuT, OJHH U3 3THX TPeyrob-
HHKOB (nycTh 370, Hanpumep, AEB) octpoyronbhmit. [lycts D

4)
lepr. 82.

Takast Touxa otpe3ka ED, urto n Tpeyronsauk AD'B 0oCcTPOyrob-
Hufl, T. e. yron ABD’ octpuill (B yactHOCTH, Touka D’ Moxer
n coenazath ¢ D). Haumesbwnii kpyr, coaepwawuif Tpeyrofb-
ik AD’B, eCTb ONHCAHHBLIA KPyT, HO 9TOT KPYT HMEeT Paauyc,
Gonbwinit, yeM Kpyr, OMHCaHHBIH BOKPYr Tpeyro/ibHuka AEB,
7. €. 4yeMm K (3710 CjaeAyeT W3 TOro, 4TOo B STOM Kpyre Ha cTO-



18] ; PEUIEHHS 95

pony AB omnpaercsi menbuinit yron). C apyro#t CcTOpoHH, BcH-
ku#l Kkpyr, cogepwawnit ToukH A, D, B, ComepKHT TaKke H
Touku A, D', B, T. e. MH CHOBa 0PHUINK K NOPOTHBOPEUHIO.

Ham ocranoce eme paccmoTpeTh cayya#, korda Touka D
JIeXHT BHYTPH (MIH Ha CTOPOHE) YTJa, BEPTHKAJIBLHOIO C YIVIOM
ACB (uept. 82, 6). B atom cayuae coeanuum Touky D c A u B;
x0Tb oauH u3 yraoB DAB unn DBA 6Gynger oCTpuM; IyCTh,
Hanpumep, yrot DAB octpuii. Ilycts E---touxa nepeceyeHus
otrpeska DA c oxpyxnoctbio kpyra K. Tpeyronabauk AEB octpo-
yronvuwi  (/ AEB= / ACB, ,/ EBA</CBA w /EAB
ocTpHt no npednosoxenuio). Janplle MOBTOPAIOTCA BHILENPH-
BeAEHHBIE PaCCyMACHHT.

Yepr. 83.

Bropoe pemenne. [lycts C— kaxas-1u60 OKPYWHOCTb,
BHYTPH KOTOpOft 3aknloyaiorcd Bceé 7 Todek (uepr. 83). Bymewm
MOC/eI0BATE/IbHO YMEHBLIATL 3Ty OKpyxHOCTh. [Ipexie Bcero,
€C/IM OKPYWHOCTE C He COLEPXHT HH OXHOM M3 HALIWX TOYEK,
TO MH MOXEM 3aMeHHTb ee MeHblIeH OKpyxHOCTbIO C;, KOHIEHT-
puueckoit ¢ C u npoxoiguied 4yepes Kakyio-TO M3 HaIUX Touek A
(A ecTb Ta H3 TOueK, KOTOpas paclo/OxeHa Jajibiie XPYTHX
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ot ueHtpa okpywdoctn C). [anee, ecan okpyxHoctb C; co-
JEPXHT eAMHCTBEHHYI0 TOYKY A M3 uHC/A2 HAIHX 7 TOYEK, TO
MBI MOYXEM 3aMEHHUTH €e MeHbIIeH OKPYXHOCTBhIO C,, NpoxoAdmielt
yepes Ty Xe Touky A u eule uepe3 oIHy Touky B; nentp O,
oxkpyxuoctn C, nexur Ha npamoit O;A, roe O;-—ueunrp C,
(B ecTh Ta H3 HAWIMX TO4YeK, ANA KOTOPOH mNeprneHauKynsip K
cepeante AB nepecekaer O;4 B HanGonee 6auskolt k¥ O TOUKE).
HakoHernt, ecin oxpyxHocTs C, COLEPXKHT TONBKO [BE TOUKH A
H B W3 4Hcaa HAaWMX # TOYEK, NpHYEM STH JABE TOYKH He
AexaT Ha KOHILAX OLHOTO AnaMeTpa okpykHoctn C,,
uin ecan C, comepNT O0JbIle ABYX TOYEK, HO HAa STOH OKpyX-
HoCTH uMeercsl Ayra AB, 66/1plas NONYOKPYKHOCTH H
cBoOOJHast OT TOYGK HalleH COBOKYIHOCTH, TO 3Ty OKPYXHOCTb
MOWHO elle YMEeHbIIHTb, 3aMEHHB ee HOBOH OKpy¥HOCThIO C,,
npoxoiasduei depe3 Te we ToukM A W B H eule yepes OAHY
Touky H (/1 ecThb Ta N3 HAIUMX TOYeK, I/ KOTOpOH nepnedis-
KyJasip K cepeanHe AH mepecexaer mnepneHIHKY/IIp K CepeluHe
AB B naubosnee Omusko#i k O, touke). Ecau okpywuocts C,
eille HMeeT AyTy, OOABIIYI0 MOJYOKPYXHOCTH, CBOGOAHYIO OT
HALIMX TOYEK, TO 3TY OKPYHHOCTh MOXHO 3aMEHHTb eLe MeHbllel
npH MOMOILH TAaKOTO Xe Ipuema, it T, A.

OkoHyaTebHO MBI 3aK/JII04aeM, YTO CPelH BCeX OKPyXHocTed,
3aKNI0YAOIUHX BHYTPH cels HallM 7 TOYeK, MOXHO HaHTH Taxylo
OKPYXHOCTb S, I/ KOTOpoH JnBe H3 Hamux Touek A u B
ABASIOTCH KOHLAMH ONHOTO AHaMerpa, HIH TaKyio, KOTopas Omu-
CaHa BOKPYT OCTPOYTOJALHOTO TpeyroibHuka ABD, 06pasoBaHHOrO
TpeMs w3 Haumx touyek. Ho Tak kak Touxku A, B uMaIH cooTBert-
creeHHo Toukn A, B, D 1o ycioBHI0 3aJauH MOXHO 3aKIOYHTD
BHYTPb OKPYXHOCTH paiuyca 1, TO 9Ta OKPy®HOCTH S He Mo-
®eT HuMeThb paauyc, Gonbmmii 1 (3xech UCHOAB3yeTCs TO, 4TO
U3 BCEX OKPYXHOCTEH, 3aKMIOYAIONX BHYTPH ceBdA TPH TOYKH,
SIBJIAIIOLIHECS BEePIIHHAMH OCTPOYTOJIBHOTO TPEYTOJbHHUKA, OMHCAH-
Hasi BOKPYT 3TOTO TPEYTOJNbHHKA OKPYKHOCTh FBASETCA HAUMEHb-
wefi; ¢M. Hawyano IepBOTO pellleHHst 3axaqu).

19. Nyers AyBy, B,C;, C{A;— cpeanue JHHHH TPEYrob-
unka ABC. HasoBem cOOTBeTCTBYWOUIHMH CTOPOHW Tpe-
yroaeuaukoB A BjC; 1 PQR, xoHUB KOTOPHX PacnoloXeHn Ha
CTOpOHAX OAHOTO M TOTO e yraa tpeyroabHuka ABC. Toraa
MOLyT MNPeACTaBUTbCH LBa Clyyas: ubo HalifleTcd napa Heme-
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peceKalouuXca COOTBETCTBYIOLIMX CTOPOH, Hampumep PQn CiA,
T. e. PQ uennkom nexuT BHYTpH Tpeyroasuuka C,BA; (uept. 84, a)
uny BHyTpH Tpaneunn ACAC; (uepr. 84, 6), nubo Bce COOTBET-
CTBYIOLHE CTOPOHH nomapHo TmepecekaloTcs (uept. 84, 8). Ilpu
aToM, ecan PQ uennxom JewHT BHyTpH Tpanmeunn ACA,Cy w,
Hanpumep, R nexur Ha otpe3ke AB,, To PR JeXHT BHyTPH
Tpeyroibuuka AC,B; (uepr. 84, 6); ecim R nexur Ha oTpeske

Yepr. 84.

B/C, 10 QR nexur. sHyrpu Ttpeyroibuuka BAC. [lostomy
ocTaeTcd PaccMOTPeTh TOJIbLKO JBa cayyast: jgu6o Halgercs cTo-
poHa BINCAHHOTO TPEYTOJNbHHKA, HanpuMmep PQ, nexallas BHYTPH
COOTBeTCTByloLero Tpeyroabnnka C;BA;, nn6o Bce COOTBETCT-
ByIOUIME Mapbl CTOPOH TpeyroibHHkoB PQR u A B,C, mepece-
KaloTcd.

Paccmotpum cHawana mnepseiii caydal (uept. 84, a). Jlerkxo
BUAELTH, UTO SBPQ<SPAR. Heiicteurennto, coeauunm B ¢ R;
nyctb BR nepecekaetr PQ u C;A; COOTBeTCTBEHHO B TOYKax N
u N,. Toraa, ectu BH | PQ n RH, | PQ, 10

Sspo Y2 PQ-BH _ BH
Spor~ Y12PQ-RH; ™ RH;’
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BN

BNI
a 9T0 NOCAelHee OTHOMIeHHE PaBHO s < p

B=1 (ubo A,C;—

CPefHsisl JIHHUA TPeyroJAbHHKa),
[ToaTomy

Spos
OB 4
SpPor <

4yT0 H TpeBoBajoch NOKA3dTh. o
PaccmoTpum Tenepp BTOpo#t cayuaii (uept. 84, 5). Ecam PQ

nepecexaer Cy Ay, 10 160 BP < BCIZ-% BA, nu60 BQ < BA;=
_—_.;—BC; nycTh AN8 onpeieneHHoctd BP <L —;—BA. IIpsimasa PQ
nepecexaer nponomkxenne AC B Takoit Touke K, uro C NeXHT
mexay K n A, Hs Toro, uro BP<%BA, cjenyer, 4To

AR<—%AC, n6o B npotuBHoM ciaydae QR u A B; ne umenn

66l 06X ToueKk. 3nauut, Ha npamoil KC uMeem caeayouiui
nopanok Touex: K, C, By, R, A. Ortciona caeayer, uTo

Sorr > Sora,

Tak Kak npu ofuieMm ocxoBanunm PQ Bmcota RH, TpeyroibHuka
PQR 6onbiie puicotnl B H, tpeyroasunka B PQ (u6o Touka R
IZanpme OTCTOMT oT Bepunun K yraa PKA4, vem By). Touno
TaK Ke Ha#lzaem, 4TO

Sops, > Sars,
1
SA,PB, == SAICIBI = —Z_ SABC'

U3 comoctaBaeHusi NONyYeHHBIX HEPABEHCTB HalaeM, 4To

PQR> Sagcs
BCEACTBHE 4YEro

3
SARP + SCQR + SBPQ < T Sance

Ws tpex cinaraeMbix B J1eBOH 4acTH XOTs Gbl OAHO He Gonbiue 1/, 0
M, CIeJO0BATENLHO, MeHbLe Spop, 4TO M TPeGOBANOCH AOKA3ATD.
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20. Joxaxem npeapaputenbHo ciaeayioouee. Ilycts B npoct-
paHcTBe IaHH nBe npsaMbie @ ¥ b. V3 Tpex nocieaoBaTeabHHX
TOueK A, A,;, A; npamoHl a onyiueHn nepneHgHxynspu A;B,
A,B,, AB; na npamywo b. Torma A,B, MeHbllle OZHOTO H3 ABYX
otpe3koB 4;B; u AgB,. IlelicTBUTENBHO, NPOBENEM Uepes NpAMYIO

'41 ”Z s /43 a4

A A A
A
4 Ay As

Hepr. 85.

b mnockocte M, mapamnensuyno mnpamofi a (sepr. 85). Ilyctn

’ ’ ’
Ay, A, A3 —npOGKNMA  COOTBETCTBEHHO Touek Ay, Ay, A; Ha
mrockocTh M. Ha ocHoBanum TeopeMnl 0 Tpex mepnesmukyasipax

! ! 1
3amouaeM, 4T0 otpeskn AiB,, AyB,, A3B; Bce mepneHAHKY-
14
agprbl K b, Tak kak orpesox AB,, OYEBHAHO, MEHbLIE OXHOrO

’ !
H3 IBYX OTpe3koB AiB,, AsB,, To oTpesok A4,B, MeHslIe OLHOrQ
H3 IBYX OTpe3KkoB A;By, AgB,, uT0 u Tpe6OBAIOCh HOKA3aTh,

g

7]}
Yept. 86.

[Mepexoaum Temepp K PEIIEHHIO MOCTABJEHHOH 3amayH.

1° Ilycte B TpeyroapHoH mupamume (rerpasppe) ABCD ce-
yeane RCD mnpoxoant dvepe3 peGpo CD (uepr. 86, a). B Tpe- °
yroapuukax ACD, RCD, BCD npn o6uwem ocHoBawny CD Bui-
COTH, OMNyUEHHLIE HAa STy CTOPOHY, CYTh MHEPIEHIUKYASPH,
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paccmotpennne Buuie. Tax kxak R nexur mexny A u B, 10
Spcp MEHblllE INOWANH OXHOTO H3 Tpeyroabhukos ACD u BCD.

2° PaccmoTpuM Temeph Kakoe-wubyab cedenne APR Terpa-
sapa ABCD mnockocThbio, NPOXOnsdumel yepes3 oqHy €ro BepliuHy,
uanpumep A (depr. 86, 6). CoexmruMm TOUKy P ¢ TPOTHBOJIENKA-
weil Bepwnuo# D Tpeyronbnuka BCD. Torma B rerpasape
PABD tpeyroaproe, ceuenne PAR mnpoxoant uyepes ero pe6po
AP. Ioatomy 1460 Spyp < Spag, 1160 Spyp< S, pp. B nepeom
cayuae umeeM Sp,n < Sppe, Tak Kak N\ PAB ecTb 4acTh Tpe-
yroabiika ABC. Bo Bropom ciaydae, nmpumensisi K ceuennio ADP
terpasapa ABCD pesyapTar fi. 1°, Haxomnm, 4TO Sypp MeHblIE
niouraau oano# u3 rpanet ACD win ABD, nostoMy n nomaBtHo
TO e HMEET MEeCTO MO OTHOWEHHI0 Sp,p. Mrak, nawe ytsep-
WACHHE [OKA3aHO W /IS STOrO BHJAZ TPEYrOJbHHX CeyeHHui.

3° Pacemorpum, Hakonet, ceuenne PQR nHaubonee obuiero
suna (4ept. 86, 8). IlponaBonbhyio BepummHy P TpeyroabHHka
PQR, nexauylo ga HexoTopoMm pebpe AC TeTpasupa, COEIHHHM
¢ xownamu B u D nporuononoxnoro peépa BD. [lo mokaszau-
HoMy B 0. 2° HaxoauMm, 4TO Sp MEHBIIEe qnouagl XOTs Obl
oauolt rpanu Tterpasapa PABD. Ho pas mofoit rpann Terpa-
sapa PABD naiinerca pasnas efl unn GOJbllasg rpaHbp TETPasipa
CABD. JlefictButenbHo, rpaib ABD y 3THX HBYX TeTpPasipoB
obwast, rpeyroipHukn PAB u PAD cyTp 4acTH TpeyronpHHKOB
ABC, coorserctBedno ADC, a Sppp Menbuie au60 Sg,p, M60
Spepr Tax xak PBD ectb cevenne TeTpasapa ABCD, mpoxons-
wee yepes ero pedpo. Ortcioga caeayer copaBesInBOCTh TEOPEMEL.

21. Tlpennonoxkum, 4YTo HaM u3BecTeH UeHTp O HCKOMOro
HEHTPATbHO-CHMMETPHYHOrO MHOroyroipHuka. CHMMETPHYHO OT-
pasuB OTHOCHTENbHO ToukH O naHHHE TpeyronbHuk ABC BMec-
Te C T[IOMEU{EHHBIM BHYTPH HEro UEHTPaJbHO-CHMMETDHYHBIM
MHOTOYTOMbHHKOM (KOTODBIH mnpH STOM  [lepeHzeT B cebs),
Mbl yGenumcs, 4TO MCKOMbIH MHOTOYTOJBbHHK BIHCAH TAaKKe H B
tpeyronbuuk A B;C,, nonyuaemuii u3 ABC cuvmMerpneit OTHO-
cureabno O, Ho Ttak kak nepecedenne TpeyronbuuxkoB ABC
n AB,C, ABngercsd, 0YeBHIHO, LEHTPAIbHO-CHMMETPHYHBIM MHOTO-
yronbHHkoM ¢ ueHrpom B O, 10 Hanb6OJAbBIHH BOHCAH-
Huolil B rpeyroapiuk ABC neHrpalbHO-CHMMET pHU-
HL% MHOTOYTOJbBHHK C HeHTPOM B O LONKEH COB-
macTbh ¢ nepecevenuem ABC n A B,C,.
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Teneps nam octanocs BHOpaTh TOuky O TakuM 06pasoM,
4To6H nepeceuenne Tpeyroabunka ABC u Tpeyroabhuka A,B,C,,
noay4esnoro u3 ABC cummerpuell oTHOCHTENbHO Touku O, uMelo
HauboNbIYI0 NJOUIaAb., B 3aBHCUMOCTH OT nonowkeHns Touku O
3TO IepeceyeHne Moxer OHTb Napajajgenorpammom (dept. 87, a),
HJIH LEHTPaNbHO-CHMMETPHUYHKIM MICCTHYFO/IbHIKOM (d4epT. 87, 6).
Oznako cpasy BHAHO, 4YTO B CJyuYde, KOrAa [epecevenne
npencrarpaser cobolf Mapajaienorpamm, BCEria MOXHO TaKk H3Me-
HUTb noJowenne Todku O, utobul nepecevenne ABC u A B,C,

Hepr. 87.

CTaji0 INECTHYTONBHUKOM H  YBEMHYHAOCH MO MWIOMIANH (CM.
gepr. 87, @)!). CirepoBatenbHo, HanGOAbLWINHA BIOMCAHHBIA B HaH-
Hbll TpeyroabHuk ABC UeHTPaibHO-CUMMETPHYUHBIH MHOTOYTOIbHUK
JIO/KeH OhTh IIeCTHYTONLHUKOM,

O603HaunM WIECTHYTONbHUK, SIBAAIOLMHCA IepeceyeHieM Tpe-
yroasuukos ABC n A\B,C,, uepez KLMNPQ (cu. uepr. 87, 6).
HOas toro urobnm maowmanb lilectuyronbuunka KLMNPQ Goita
BO3MOXHO Gonbllie, HaKO, 4TOOB CyMMa mnJowaged Tpeyro/bHH-
ko LBM, NCP n QAK Owina Bo3mMOxHO Meubiie. Ho Bce atn
TPeyTOJbHHUKH MOLOOHB Tpeyroybhuky ABC; miomwanb Kamxaoro
M3 9THX TPEYTrOAbHMKOB OTHOCHTCA K IVIOULAAHW TpeyrojlbHHUKa
LBz NP2 AR?2
B Am " ABr
HO, CyMMa HMX MJOWALeH OTHOCHTCS K INIOWAAH TpPEyrONbHUKA

ABC cOOTBETCTBEHHO, KakK u, CJe10BaTeNb-

1) Tlpu 9TOM HapanielorpaMM, OXMH YTrOA KOTOPOro COBHajgaer
¢ yrnoM Tpeyroabuuka ABC, a UPOTHBONOIOKHAS BEPIIHHA JIEKHT Ha
NPOTHBONEKaUled CTOpOHE TPeyroJbHHKa, MBI A YH0OCTBA CHUTaeM
IETTHYTOALHUKOM T ABYMA POTHBOTIONOKHBIMA CTOPOHAMH, PaBHEIMU HY.IIQ,
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2 2
ABC, xak %ﬂ Takum o06pa3oM, HaM oOCTaercs

BHGpaTh TOuKy O TaKuM 06pasom, uToGu cymma LB2 - NP2 -1 AK?
6Blj1a . BO3MOXHO MeHblIei.

Tak kax NP=KL (npoTHBONONOXHbHE CTOPOHH INECTHYTO/Nb-
Hnka KLMNPQ nepexonsT APYr B APyra NHPH CHMMETpPHH OTHO-
cuTeNBHO TOUKH O W, C/IefOBATENbHO, DAaBHH), TO

AK -4~ NP-+LB= AK-+KL - LB= AB.

O6osnaunm AK=x, NP=y, LB=2, AB=x-}y-}+z=a.
Herpynno nokasats, uto cymma x?-}y2-1-22 nocruraer muu-

MyMa mpu x=y=2= —. [lelictBuTEBHO,

(x2+y2+zz)_3<3
TR T,

:%-[(x——y)z—l—(x—z)2—|—(y—-z)2]‘20.

TaxuM 06pasoM, Mpl BHIHM, YTO cymma x? - y? - 22==AK2 |-
-}-KL2-}- LB? Gyner umeTh HanMeHbliee 3HaueHHe, ecmu AK=—

_(x2+y2+z2) (_x_iﬁ_zﬁ

\,/ Q.‘Q

=KL—=LB= B(T e. x —y=x—2z=y—2z=0). B atom

ciyyae MIOWALh KaXAOTO U3 TPEX TPEYrONBHHKOB, OTCEKAEMBIX
or TtpeyroabHuka ABC croponamu Tpeyronbauka A,B,C;, passa

1 2
'g‘SAABC H, CJEXOBATENBHO, SKLMNPQ: ?SAABC.

OcraeTcs BHICHHTH, AN Kakoro nonoxenus touku O uMeor
mecto paBencTBa AK =KL =—LB. Coeanuum Touxky C ¢ ToukoH
C,. Ilpamaa CC,; npoxosut uepes O n nepecekaer AB u AB,
B KaKHX-TO JBYX TO4YKaX, KOTOpnie Mbl 0GozHauuM yepes D u Dy,
W3 coobpakenn#i cummeTpun caenyer

0D = 0D,, DC,=D\C,

. : .
4 U3 TOro, 4ToO KL:—g—AlBI, clenyeT, 4TO

Dcl = % DICI'
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W3 atnx paBescrs BuTexaer, HTO
' C,D=DO0=0D,=D,C.
Taxum 06pa3om;

2
CO_?

CD;

OTpe30K mnpsMolt, npoxoaduied depes Touky O wu mepumny C,
3aK/MIOYEeHHBIH BHYTpu TpeyronbHuka ABC, neautcs toukod O
B OTHOWIEHHH 2:1, cuuTas OT BeplIMHH. TOYHO TaK We JMOKa-
3HBAaeTCH, UTO OTPE3KH OpAMBIX, MPOXOXAUIMX 4Hepe3 Touky O
¥ BepmiHHy A, COOTBETCTBEHHO [3, 3aK/IOUEHHBIE BHYTPH Tpe-
yronpanka ABC, neastcs Toukoft O B oTHolueHmn 2:1, cuuras
or Bepuuubl. M3 mnocneanero werpyado BeiBectH, uto O €cTh
TOYKa nepeceyeHus MeXHaH TpeyrosabHuka ABC.

22, a) Ilpexne Bcero 3ameTnm, 4TO TeopeMa HBASAETCH CIpa-
BeJMBOH, eClu paccMaTpuBaeMasl JIOMaHast COCTOUT BCEFO H3 IBYX
3BeHbeB AP u PB (ueptr. 88, a). Ie#icTBHTEABHO, NPOXOIKUM

Hepr. 88.

B 3TOM cayyae npamylo AP 3a Touxy P u Ha 1npomomxenun
otaoxuM oTpesok PQ=PB. Tak xak tpeyroabnuk BP€ pasHo-

o __ [
Genpennt, 10 / BQA= 180 24 BPQ = 180 *. cnenosa-

2 s
TENbHO, TOUKA @ JEXUT HA Iyre OKPYXHOCTH, BMew{alouie# yron

o
BOTJ , nocTpoennol Ha orpeske AB. lyre AB 3To#f okpyk-

HOCTH OTBE4aeT LeHTpanbhu#l yroa. 180° —p; Tak Kak: xopia:
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AB=1, 10 OTCIOAa C]eAyeT, YTO PAANYC OKPYKHOCTH PABEH
1 .

2 1
180° —a — -~ . Ho AQ=AP - PB ne npesocxoaur
sin ———— 2cos =
2 2
AnameTpa 3TOH OKPYXHOCTH; clelaoBaTensio, AP PB<C Ia s

0057

TOJbKO

yto H TpeboBaioch pokasath. AP-PB pasHo

COS -
2

B TOM ciayyae, ecad TpeyroibHHK APB paBHoGelpeHHHIH.
IoxaxeM Tenepb TeopeMy METOAOM MATEMaTHYECKOH HHIYK-
uuH. ITpexnonoxum, yro tpeGyemas Teopema yxe IOKazaHa ALJs
BCEX /1-3BEHHBIX JOMaHBIX, W JOKaXEM, YTO B TAKOM CJyyae OHa
6yleT Takwke CrOpaBedluBOf And (n+1)-3BeHHoﬁ J0MaHoR
AP\Py. .. P,B. llponomkum cropoust AP; u PP, BHIyKAOro
mHoroyroabtuka APP,...P,B 1o nepeceyenns B TOouke P
(uepr. 88, 6). Tak kak cymma BHeLIHMX YT/IOB JIOMaHOH npH
Toukax P; u P, no yciosuio mesbpme 2d, 1o TOuka P Oyner
newarb Ha mpoxomkennu AP; sa touky Py. [Tanee puewnuii
yron QPP, tpeyroibuuka PyPP, paBed cyMMe BHEUIHHX YTJIOB
PPP, u PP,P; muoroyronbiuka AP P,. .. P, B; orciona caenyer,
YTO CyMMa BHEUIHHX YIVIOB #-3BeHHOH nomano#t APPyP,...P.B
npn Toukax P, P,, P;..., P, Oyner paBHa cyvMme o BHell-
Hux yraoB (n-}-1)-3sennoft somanoi AP P,...P.B. Tak
KaKk Mhl CYATaeM, UYTO TeopemMa yxe NOKazaHa Iag BCcex
n-3BEHHHIX JIOMaHbiX, TO JAAHHA JoMmanolt APPP.. ..P,B ne

NIPEBOCXOIHT . Ho nmmuna noma-

cos 7
HOH APP,...P B, oueBHmHO, MeHbLIE
aauHs  nomavod  APP,. . .P.B (ubo
PP, > PP-|- PP,); cnenoBate/bro, AH-
Ha Jaomano# AP P,...P.B u noixasHo

, 4T0 H TpeBOBaIOCh. HO-

MEHBIIe
Yepr. 8. cos =
Ka3aTh. v
6) Jra samaua ouenb Gauska K npedmecTRylowed. ITpewae
Beert u3 wepr. 80 Tpasy BuAHO; PO WS BUEX TPEYTONLHUKDB
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APB ¢ ocnoBanuem AB=—a u BHeluHNM yTroM npu Bepumne P,
paBHeM @ (T.e. ¢ ymom APB, pasinyv 180° — a), HanGonburyo

a
2 tg —
MAOLIAAD \ PABHYIO 7 nMme-

€T paBHOGEAPEHHLI Tpeyronb-
Hak. To, yTo Beakuil BLIMyKihiH
n-yronbHuK, rae n >3, co ¢ro-
potoll AB=aq u 1auHOH cyMMOii
BHEUIHHX yTJIOB NPH BEPUINHAX,
OTANYHLIX OT A 1 B, paBno#t
120°, umeer maouianb, 661bLyI0

5. 120°
a — —
8 2 a2V3

) =—7— JoKashiBaer-
¢ aHAJOTHYHO pELIeHHIO 3ana-
yyu a).

23. [lyctp XYZ — xaxo#i-to
TPeyro/bHUK, BIHCAHHBIA B HaH-
Hbfi  meoroyroabtink M (4eprt,
90, a). Ecau PP; ectb cTOpPOHA
M, Ha KOTOpPOi JIeWHUT BeplnHa
X 1peyroanbHuka, TO JAu60 BCe
Tpeyroabnukn PYZ, XYZ n
P YZ wmeroT 0AHHAKOBYIO HJIO-
wanb (rax 6yaer o6CcToATh ALTO,
ecain PP||YZ), nu6o xots Gl
oand H3 Tpeyroapiukos PYZ u
P,YZ nmeer 60/b1IYI0 NA0OWIALD,
yem XYZ (a nmeHnHo, TOT, BEp-
mimHa Kotoporo 6osee yaaseHa
OT TouKNM nepecedenns PP, u YZ,
yem Touka X). Takum o6pasom,
BO BCEX C/1y4asx CyLIECTBYET BIH-
cannbiii B M TpeyronbHuk PYZ,
BepliHHa £ KOTOpOTO COBNAnaeT
¢ BepluHHOH MHOroyrosbHMKa M, a miomwianb He MeHbINe [IOLLAfH
XYZ. Touno Tak ¥e INOKasLBaeTcd, UYTO MOXHO HAHTH BOU-
cannnif B M Ttpeyroabnuk PQZ, pepmnHa @ KOTOPOTO TOXe
coBnajder ¢ BepwuHoft M, a mnjowazb He MeHblie IOLLALH
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/

PYZ (4epr. 90, 6) u, HAKOHel, BOHCAHHBIH B M TpPeyrOAbHHK

PQR (uept. 90, 6), Bce BepiIHHH KOTOPOTO COBNAZAIOT € BEp-

MARAMA  MHOTOYTOAbHUKA, & MWIoW@Adb He MeHbIe IoUay

PQZ. Orciona u crepyer

yTBEpW/AEHNE 3aZaum,

Herpyano BuaeTh, 4TO BHHCaH-
HblX B M TpeyroibHUKOB, HMEIOIIHX

™

Yepr. 91.

OJHY M Ty Ke Iaomanb, GOAbLUIYIO MIOLAAH BCEX JPYIMX BIHCAHHBIX

TPEYroNbUHKOB, MOXET ObITb HEeCcKOALKO (TaK B cayyae, korga M ects

* HpPaBHALHBIH IECTHYTOJNbHUK, TAKHX TPEyroib-

A N HHMKOB 6YAeT ABa, CM. 4epT. 91, @) HaH naxe Oec-
KOHEUHO MHoro (ueprt. 91, 6).

24, Tlycrp naubosbliee 13 JEBATH
paccTosHuii  Mexcly BeplUHHAMH HALIHX
IBYX TPEYTOAbHUKOB OyleT paBHO @ H
\ 7] £ nycrs M — npousBobHAs TOUKA TPEYTOb-
5

nuka ABC u M — npoun3Bo/sibHas TOuKa
tpeyroibunka A'B'C’ (yepr. 92). Hoxa-
weM, yro MM << a. Tlposenem uvepes M
NPOH3BONBHYIO NPAMYIO, JEWAILYI0 B IO~
cxocTH Tpeyroabhuka ABC n nepece-
KAOWYI0 CTOPOHH 3TOTO TPEYTOJIbHHKA
, B Touxax Pu Q. Y3 yraos MMP u M'MQ
A no kpaifne#i mMepe omuu de Meublue 90°;
Hepr. 92. OycTh TakuM OyIeT, HanpuMmep, Yyroa

M MP. B 1akom chyyae ua pacCMOTPEHUH

Tpeyrogbiuka M'MP cpasy caenyer, uto M'P>MM. danee
nycth AB ecth Ta croponacTpeyronbhuka ABC, na kotopo#t ne--
*nT Touka P. XoTa Owl oand u3 yraos M PA u M PB e MeHbuie.
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90°; nyctp ato Gyzer, nanpumep, yroa M PA. B takom ciaysae
M A>MP u, crenosatenvio, M’A> M M. Tloctynas Tenepsb
¢ Touko M’ Tak e, KaK MH paHbille NOCTYNAIH € TOYKOK M,
nokaxem, uto AM << AA’, tae A’ ecTb HeKOTOpas BepluHa
Tpeyronbusika A'B'C’. Ho no ycnosnio AA < a, oTkyla u ciae-
AyeT COpaBeAJIHBOCTS HAMIErO YTBEPWAEHHH.

25. 1) Tak xak npotuB OonbmeR CTOPOHH TPEYroJbHHKA
nexur Goabwmi yrom, To mpousseneHue (a—B)(@—b) =0
(06a coMHOWUTENHd HMEIOT ONHH 3HAK) W PABHO HYJIIO TOJBKO,
ecmn =38, a==>~, 1. e. ecnu Tpeyronbunk ABC pasnoGenpeH-
Hufl. Orciona caeayer, yto

@—8@e—b+F—yb—c+{—a)(c—a)=0,

NpHYeM 3HAK PABEHCTBA MMEET MECTO TOJABKO B TOM Cyyde, eciln
TpeyroJbHuK pasHocToponnuii. TIpeoOpasoBniBag 9TO HepaBeHCTBO
H OpHHEMas BO BHHMaHHe, 4T0 a—-f-}-y=m, nonyuaem

a—f—1)a+(B—a—7)b+2y—a—f)c=0,
(Ba—m)a+ (3 —m) b8y —mec=0,
3(aa+80+ye)=m(a--b-c),
ag+Bo4-ye_®
atbdec = 3

TZe PaBeHCTBO HMEET MEeCTO TOJIBKO B CJIyyae PaBHOCTOPOHHETrO
TPEYTO/IbHHKA. .
2) Tak Kak cymma JaBYX CTOpPOH TpeyroipHuka GoabLie
Tpetbel, 10 & (b c—a) >0. Orciona

a(b+c—a)+Blatc—b)+y(@tb—c)>0.

[Ipeo6pasoBuBasg 9TO HEpaBEHCTBO, HMEEM

e@+y—a+b@at+y—Bp+c@tp—7>0,
a(m—2a)4b(m—28) f-c(mn—27) >0,
m(a-b-+0)>2 (@ Bb+yo),

aa + Bb 4 ye ™
afofec <?'
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aa + 8o+ ye
Tatbte

. He#ictButensno, nycts ABC ecThb

[26

MO¥eT OhTb CKOJAb

paBHoéenpeHHmﬁ TPEYTOJABHUK C OYeHb MajLiM YrioMm NpH Bep-

A

Yepr. 93.

4

a

a

wnHe A (vepr. 93). B raxkom cayuyae @ m a oueHs
Malsl o

aa4-Bb4qc _Bbtye 28, =
at+bfc T bt =gm=F~7.

26. Moxawxem TpefyeMoe yTBepXIeHHe mId Cay-
yasi MHOTOYro/fbHHKA. [ MHOFOTpaHHHKA HOKa3a-
TENbCTBO COBEPIIEHHO AHAMOTHYHO.

Ilycts O -— nanHas Touka BBIIYKAOTO MHOTO-
yronbunka U u [ — CTOpOHa 3TOTO MHOTOYTOJALHHKA,
HanMeHee yjaajeHHad oT Todkw O (uaAd oAHA U3
TaKHX CTOPOH, €CAH¢ X Heckoabko). Torma ocHo-
Banne P nepnenjukynapa, ONyUIEHHOTO M3 ToukH O
Ha CTOpPOHY [, nexutT BuyrTpu L

B camom nene, ecau 66 TOuka P nexana Ha npo-
gonxennd [, To otpesok OP mepecekan Obl HEKOTO-
pylo Ipyryi crtopouy /' muoroyroibuuka U B Tou-
ke Q (sepr 94), u mu umemn 66 OQ < OP. Ho

g

TorAa paccrosiiie OP’ ot Toukn O mo cropounl I’ 610 66 U HO-
IaBHO Menbuie, 4em OP, 4TO NMpOTHBOPEYHT BHIOOPY cTOpOHH [,

3amevuvaHnue. JlokasaHHnas TeOpeMa HMeEeEeT MHTEepEeCHOe MexXaHuue-
CKOe J0Ka3aTe]bCTBO, KOTOpOE MbI 3[ieChb IpuBEAEeM AJas CJAydasi MHOIO-

rpaHHuKa. MsroToBuM H3 HeOJHOPOI-
HOMO MaTepua’sa Tel0 B BHAE HAIEro
~ MHororpasiuka U M pacnonomum
TAXKEJbIE MacChl BHYTPH HEro Tak,
yTOGbl LEHTP TSIKECTH Telda COBHAT
¢ O (HeTpyIHO J10OKasaTb, YTO 3TO
BCerga BO3MOXHO). Ecau 6bml Bce
OCHOBAHMA TEPIEHAHKYASPOB, ONY-
ILEHHBIX M3 Ha NJOCKOCTH rpa-
Hefl, JeXalH BHE COOTBETCTBYIOIIMX
rpanefi, To MHOrorpauuuk U, mo-
CTapieHHEA Ha HEKOTOPYIO Tpahb,
B CHJIY H3BECTHOrO 3aKOHa MexaHu-
KH TOTYacC e yrnail Onl Ha Ipyrywo

Yept. %4.

rpaHb (M60 NpPOEKIUS WHEHTPa THKECTH HAa MIOCKOCTb ONMOPHL HE Jnewana
6pl Ha OCHOBaHMH MHOTOTpanHHMKa)., LIEHTP THKECTH MHOFOTPaHHHKA
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* \PH ITOM, OYEBWIHO, NMOHU3WICH OBl M, CJENOBATENBbHO, €0 MOTEHUHA/b-
Has SHeprua cra’da 6pl menoiue. IlosToMy Mb! cMoran Obl 3acTaBHTh
MHOTOTPAaHHUK TPH MaJE€HUM COBEPIIHTbH HEKOTOPYI0 NOJE3HYID paboTy.
MHOrorpanHuk He CMOr Gbl J€XaTb H Ha 9TOH rpaHu # cTaa Ob MaaTh
Ha TPEThI0 H T. 1. VICMOab3ys MHOTOTPaHHHK B KayecTBe HCTOUHHKA
SHEPTHH, Mbl NOJYYHAK OBl BEYHBIH NBHraTelb, YTO HEBO3MOMHO.

27. a) Hdoxawem mnpexje Bcero, 4rto ecian uepe3 touky O,
B3STyl0 Ha Ouccekrpuce yrna BAC, paBHOTO ¢, MpoBeleHa Npsi-
Masi, Iepecekaioutast CTOpoHsl yraa B Toukax M u N, 10

sina 1
T AN T % 40’
Sln?

3gech otpe3kn AM u AN CUHTAKOTCH NOJOKHUTENLHBIMH WM GT-
PHUATENbHBIMA B 34BHCHMOCTH OT TOTO, JewaTt JAH Touku M,
COOTBETCTREHHO NN, HAa CTOPOHAX YIVIa WX HA UX TNPOJOMKEHHIX

g

a) N 7
Yept. 95.
(uepr. 95, a, 6). B saencumoctn or Toro, gBafioTes au 06a

orpeska AM 1 AN nonoxutenbHuMH WiH AM HOJNOKHTENLHO,
a AN orpuuartenbHO, HMEEM

Spoan +Spoam =Spman wan Spoan — Spoam=Spman,
OTKy1a

5 AO- AN 'sin 5 -+ A0+ AMsin & = - AM- AN sina
nin

% AO- AN sin ‘——~— AO-AMsin 4 = ——AM AN sin a

(3dech yxe He YHYHTHIBAIOTCH 3HAKH OTpe3koB). Pasmenns oGe
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4YacTH TOCAEZHETO paBEeHCTBA Ha % AO-AM- ANsmf, noJy-
yaeMm
___sina 1 1 I _ sina 1
AT ANT 40 "™ Am T AN A0’
sin —-2- s '5-

4yro H TpeGOBaNOCH NOKA3aTh.

Tenepb, yunTHIBas, 4YTO UEGHTP NPABHABHOTO A-YTOJAbHHKA
JIGWHUT Ha NepeceyeHHH GHCCEKTPHC BCEX €r0 YIVIOB, OGbLexnHus
B paccMaTpHBaeMOH cymMe OOGpAaTHLIX BEMMYHH 27 OTPE3KOB MO-
napHo oOpaTHbie BeNHYHHE OTPE3KOB ¢ OOWEH BepuinHoOH H
npuMeHss JOKa3aHHOE BhILlE MPENJIOKEHHE, Mbl HEIoCpeACTBEHHO
no/y4yHM, 4TO HHTEpecylouas Hac cyMMa paBHa

sing 1

sin _51'2— ,
2
rae R — paanyc ONKHCAHHOTO KPYTra MPaBHALHOTO n-yroOJbHHKA,
4 a-—ero yron, T. e, IeHCTBUTENbHO HE 3aBUCUT OT BuIGOpa
apsmo#t /.

6) HoxaxeM mnpexnze Bcero, 4to ecam uepes Touyky O, B3d-
TYI0O Ha OCH MPABHJIbBHOIO A-TPAHHOTO yria ¢ BepllnHOH A, mpo-
BeJEHA IJIOCKOCTh T, Mepecekawuiad pebpa yraa B Toukax M,
My, ..., M, TO cymma

nt
1 1 : 1
agTam Tt
rae orpeskn AM;, AM,, ..., AM, B3aTH C COOTBETCTBYOUIUMH
anakamMu, He 3aBHCUT oT miockoctH Il. Jro mpesnowenne moutn
OYEBHAHO /S MHOTOTDAHHBIX YIVIOB C Y€ THBH M YHCIOM peGep.

HetfictBuTenpHo, Hanpumep, B cayyae n=—4 (uepr. 96, a),
HMeeM (CM. pelleHHe 3azayd a):

sin a 1 1 sin a
- AO H m—-{—m—— aAO,;
n— sin -
2 2
rae a==M, OM3; OTCIONA Henocpencmeﬂﬁo cnenyer
sin a
+AM2+AMR+AM4_2 i & AO.
2

B cnysae HeueTHOro 7 AnR 10Ka3aTeNbCTBA OIHIIEM
BOKPYI' PaccMaTPHBaeMOTO NPABHAbHOTO n-TPAHHOrO Yrja mpa-

A, A,
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BHABHEH 2n-rpaHnbfl yron. Jlasi storo omumem npexae BCero
BOKPYT HAIlEro n-TPAHHOTO YIJa KOHYC M IIpoBeleM KacaTelb-
HHe IJIOCKOCTH K 3TOMy KOHYCy uyepe3 pefpa Hauiero yma H

Yepr. 96. . ’

ofpasyolilie KOHyca, COCTaBIAIOIU{NE pAaBHHE YIJIH ¢ JABYyMdA
coceqHumu peGpamu yraa (uepr. 96, 6). Ilyets Ny, N,, ...
<+ +y Ny, — TOUKH, B KOTOPHIX MI0cKOCTh Il nepecekaer pe6pa nomy-
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YEHHOro 2as-rpaHHOro yria. B TakoM ciayyae no XOKasaHHOMY
Bbillle CymMa

1 1 1
aw, tawt ot

ne sasucut ot miockoct IL. Ho, ¢ apyroéi croponw,

__ sina 1 — sita 1
+ ANz sin & T AMI + AN4 sin 2 AM2 e
Pl )
1 I sina |1
e ANZn-—-l _l_ A/van— sin a AMn ’
2

rae @ — IOCKHH yroa 2z-rpandoro yraa. OTcioga BhITeKaer,
4YTO H CyMMa

. a

St —

1 1 1 My 1 1
o @ A s (mﬁr;ﬁvﬁ‘ "‘+~AN2,,>

HE 3aBHCHT OT miockocTn Il
3aknounTeNbHasg YacTh pelleHus 3afxayd 6) MOYTH He OTJIH-
43eTC OT OKOHYaHM{ pelleHus 3amayn a).

28. [lycte M; ecthb TOuUKa cTOpOHB A;A; NPaBHIBHOrO 7-
yroabunia AA,A;. . A, M,—Touka cTopodn A,Ag, B KOTO-
pyio npoekTupyercs M; u3 BepminHe A, (ollepT. 97). O6osunauum

BHEILHHH yros #-yrojibHUKa

0
) yepes o u MOJO-

wnm S AMA, ==¢. CTOpOHy HNaHHOrO MHOTOYTOJbHHKA GyreMm
cuutate paHoit 1. Tlonowewne touek M; u M, Gyaem onpe-
M 2 2:)\
M4, MA, 2
Mpu sTOM oTHOWEHHE A, Mbl O6yAeM CUHTATh MOJOKHTEIbHBLIM,
ecau wanpasiesns oTpeaxoB MA; u M Ay (ot My x A, co-
oTBeTcTBeHHO OT M; Kk A,) coenmazalor (T. e. ecau TOouka M,
pacrmonoxena Ha TNPOJOMKEHNH cTOpoHW A;A,;, a He Ha caMOH
CTOpOHE); B NPOTHBHOM ciydyae OyIeM CUHTATh, YTO A; OTPHIA-
Te/BbHO. AHAJIOTHYHO 3TOMY ONpEleMHTCH H 3HAK hy!).

JEJATh OTHOIUCHUAMN __)\1, COOTBETCTBECHHO

1) OTHOCHTENLHO 3HAKOB OTPE3KOB CM., Takke cTp. 46—48.
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. . .
Moryr uMeTh MecTo TpH pPasHBIX Ciydas.
1° A OTPHLATENbHO, hy MOAOKHTEABHO (qepT

Yepr. 97.

97, a). Wa tpeyronbunxa A, A M, no TeopemMe CHHYCOB HAXOLHM
MIA[ sin 4 A A Ml sin (a — Qp)

MlAl =AnA1 sin L AIMI sin ¢ 4
orcroaa
sin ¢ — sin (4 — 9)
M1A2=1 ‘—MlA] - -——?W?——-—-— H
sin (a — o)

1= T Sng—sin(@—g¢"

M3 Ttpeyroabuuxa M;A,M, nonyyaem

MA, sin ¢ sin ¢
M4, sin (180° — a— cp) sin (a + ¢) ;

sin @ — sin (a —
MzAZT—:_S_‘Ej;——Ml‘Aaz—C%i_ﬁM_—@ﬂ.

sin (2 4 ¢)



114 PEINEHHS {28
Orciona
_ _ sinfat-¢)fsine — sin (a—¢)
MA; =1+ MA, = TNCE ) =
_ {2cosa--sing __sin 9 — sin (¢ — ¢)
T T sinfed¢) * 27 (2cose4l)sing .

CpaBunBad BHPAWEHHS AT Ay I Ay, HMEEM

1— )k =— sin _ 1 L
1™ Sing—sin (@a—¢)  2cosaf1 i’

‘ 1 1 .
b= Cosa 1 T—i" (%)

2°), MONOXKHTENDBHO, Ay OTPHLATEAbBHO (YEPT.
97, 6). Us rpeyroabhuka A, AM; umeen

_MIAI _ sin (a —_— CP) .
MIAI — A”Al — sin ¢ ’

M A, — MA _l_Sin(a—Qp)—SiI’lcp.
19°2 — 1441 i Siﬂ(P )

1 — sin (@ — o)
1™ sin(a— o) — sing”

U3 rtpeyroasuuka M;A;M, nonyuaem

MgAg _ sin ]

. sinp |

MA, " sin (180° —a—¢) ~ sin (a-}-o)’
__ sing __ sin(a—¢)—sing

M=ot M= e te

H, CJeN0BaTENBHO,

MA, =1 — MyA,— sin (a | ¢) — sin (@ — ¢) - sin ?__

sin (a - ¢)
__(2cosaf1)sing, Y — sin (& — @) — sin @
—_—— T 5 =

sin (& — @)

T @cosaf-l)sing "

Taxkum 06pasoM, ¥ B 9TOM cay4ae AJd Ay H Ay MONyHaroTCS
B TOYHOCTH T€ X€ BBIPAXEHHS, UTO H BHILeE; CAELOBATE/]LHO,
hp H A, NONpeXHEMY CBsI3aHHl cooTHomenueM (¥).
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3° ), u ly nonowurtenbHu (uepr. 97, 8). M3 Tpeyronn-
Huka A A\M; nHaxoonm

MA;  sin (180° — ¢ —a)  sin (9 4 a)

M4, —2a4 sin ¢ = Tsine !
MyAy=1-1 M, A, __Sing —i—szﬂ?(? + a)
sin (9 4-9)

b= sin @ - sin (p o) *
W3 tpeyroabhuka M;A,M, nonydaem

My,  sin(180°—9¢) _ sino -
MA,™ sin(p—a) ~ sin(p—a)’

MyA, = sifl @ M, Ay = sin ¢ -} sin (o + a)

S (p— 9) sin (3 — )

¥, C1eJ0BaTe/IbHO,
. ‘ smtp—l—sm(cp—[—a)—{—sm(p—a)
MAy=1-}MA, = S =)
(2cosa+1)smcp ) __sin ¢} sin (9 4-a)
sit (¢ — a) ; 2T @cosad-1)sing

CpaBHUBAfl BHIPQXEHUS HA Ay H hy, HAXOIHM

1 —, == sin ¢ 1 R
1= smcp—{-sm(go—i—a) 2cosat1 A’
2 1 1

2= cosat-1 T—1°

T. e. TpexHHe COOTHoweHHs (*).
Tenepb Mbl MO¥eM HepeliTH K pelieHHio 3ajgad a), 6) u B).
a) n==4, a=90° cos a==0. CootHomenus (*) KaioT

1 _ 1ty 1
h=rop hSreR T Ty T
1 gy

1 1 1
A =k h={og=1=

)
1
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n Ja’nce
1 1

1
h=1—x=1=7: h=1=g=h
yTo ¥ TPeOOBaNOCH [JOKA3aTh.

[IpumMeuanue B kauecTBe MONyTHOro pe3yJbTaTa Mbl MONYYHJIH
CoOTHOIIEHHE Ay ==J;: Touxka M, xenut CTOpoHY A;A4; TOYHO B TaKOM HKe
OTHOILEHHH, KaK Touka M; cTopony A;4,.

6) n=—=6, a=60° cos a—_—i. Cooruouenust (*) naiwor

2
NS YRR U S | 1 1=y
PRI BT 2= 2, T 1T Iy
Y
o1 1 1 1 _y—=1_ . 1
S e e A L TP 2
1— 2k
11 1 1
ho= 21— 2 =y

VPSR S IS S G
8= 2T —1, 21— 1 21—k 1=20"

O1ciona nosmydaem
11—y

1—X __1__"1--211 =1,
— &y

B3=71_9. _
1 — 2 1_211 2).)}
— i

)}

yto U Tpe6oBaNOCh HOKa3aTh.
flpuMeuvanue B KayecTse NONYTHOrO Pe3yJbTaTa Mbl IOJYUHIH

COOTHOLIEHHE Ay = A;: TOuKa Mg HeuT CTopoHy AsAg B TakoM e OTHO-
IIeHHH, KaK Touka M; cropory A;4,.
1+V5
4

B) n=10, a=36° cosa= . CoorHomeHnns (¥)

JAanT
1

h=yE Ty
2 1
T3 HVE 1—)y
2 1 - 2(1 — )
3+¥Vs q__ 2 1 (I+V5)—6+V5)y'
3+V51—y




28] PEIIEHHA 117

b2 . _1 2 1
T3V 1=, 34+V35 1— 2(1—1)
(+V5)—G+V5)y
2[(14+V5)—(34+V5 )]
T BV 1+V3) -0+ V5]’
2 1
N Fa T v
2 1
T34 VE | 2[U+VE) =B+ V)]
<3+V5)U—1+V5“)—(1+V'5“ )]
=1V —0+VE)y 1 —14-VE
o —(1=V5)n (14+V5)y’
e 2 L 2 1 _
T3 4VE 34k 3+VS (- —1+VE
( (1+V5_H1>
_ 2 I+VE)y__
T 3+V5 —1+V5
N 2 b 2
T34V 1—1 3+V5E 1—3
2 1 2(1 — 1)
T34 V5 1—m (1+V5)—B+V5)y
2 1 2[(1+V5)—B+V5))]
YTEEV5 1—lg BHVSI(—1+VE) -+ V5N’
2 U =14V
OTTRLYE 1—k (I+V5 )y
H, HaKoHer,
2 1

=1,

My —2 .1
U734 V5 1=y

Y10 H TpeGOBaNOCh HOKA3aTh.

MMpuMeuanne. B xauecTBe MONYTHOrO pe3yabTaTa MBl NMOJYHHIU
COOTHOIREeHUEe g =iy Toyka Mg RennT cropoHy Agd, B TaKOM Ke OTHO-
LIeHUH, B KakOM Touka M neaur ctopoHy A;4,. Orciola, B 4aCTHOCTH,
crenyer, uto mpamas MMy (rak we kax u upamsie MyMy, MyMg 1 7. 11)
HPOXOAHT YEPE3 UEHTP NECATHYTOAbHHKA,
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[lpuMevyanne x pelIeHuio 3ajnad 28 a), 6), B). B pewenun
BCeX 3aJa4Y MOMHO IIPEKPaTHTb BHIYHCACHHA B TOT MOMEHT, Korja o6Hapy-
WHTCH, YTO KAaKOe-TO OTHOHIEHHE Ay (B — LeJoe INONOKHTENbHOE YHCIO)
paBHO };. COOTHOLIEHHE kj = | [TOKa3hIBAET, YTO OTHOIUEHHS Ay, g, by Mgy »o»
MEHSIIOTCA NMepHOMHUYecKH (C mepuojoM k2 — 1), Tak, Hanpumep, u3
TOrO, YTO B C/Ay4ae a) Mbl HMeiu hy==), BbiTeKaeT

h=h=h=lh=lg=lg=..., h=k=l=lg=...,
g = hg=hg=Ap=...

Takum o6pa3oM, y Hac O6yAyT BCErO TPH Pa3AHYHB X OTHOIICHHUS Ay,
}y M dg. HeTpynHo BHAeTh, YIO ONMHCaHHBI B yCJIOBHH 3ajiaid Ipouecc
OIpeJe HT Ha KamxJOH CTOpOHe KBajpaTa TPH TOYKM, KOTOpbIE AT
9Ty CTOPOHY B OTHONICHHAX A, by H g

Touno Tak #e B cayuae O) Mbl HMEEM

);1 vey )2—-)\5—)»102114:-.-,
'\3——)\7—-)\11—:\1.)—---» M=Ilg=lp=Ilg=...

3pech Ha Kamjol CTOPOHE INECTHYTOJbHUKA MBI IIOJY4HM BCETO ABE TOUKH,
Aensillue 3Ty CTOPOHY B OTHOIIEHHSX A M Ay HIH Ay M g
Haxkonen, B cayyae B) Mbl HMeeM

W=l=l=lg=..., h=h=lp=lg=...,
b=l =lg=kg=..., W=l=hy=lg=...,
5= A0 = Ay =hp=...

31ech Ha KaxoH CTOpOHe NeCATHYroAbHHKA GyAET eXHHCTBEHHAs TOYKa,
TOYKM Ha IPOTHBOIOMOKHBIX CTOPOHAX GYAYT AEJMTb CTOPOHBL B OlMHa-
KOBBIX OTHOLIEHHSAX.

-

29, INpexae Bcero HCKMOYUM H3 PACCMOTPEHHSI BCE T€ OT-
PE3KH [MOKPHITHS, KOTOpPbIE CaMH LEMHKOM MOKDPBIBAIOTCS OXHHM
WIM HECKOJBbKMMH W3 3THX oTpe3koB. [locie storo 3asymepyem
BCE OCTABIHIMECS OTPE3KH B ONDPEASNEHHOM MOPSAKE CAEAYIOLLIUM
o6pa3oM. Dyaem cyHTaTh, YTO Hall HCXOIHBIE OTpe3ok O mIMHH
eIHHHLA pacHoJOXed TopH3oHTaAbHO. HasoBeMm nepseM TOT U3
OCTaBIIHMXCA OTPE3KOB NOKDBITUS, KOTOPHIH MOKPBHIBAET JIEBLIH KO-
Hel, otpe3ka (; OTMETHM, YTO TaKOH OTPE30K MOXKET ObITh TOJNBKO
OnHH, TaK Kak ecad Obl HX ObJIO mBa, TO GOABIUHE H3 HUX A0J-
WeH Obl1 Obl LEJIHKOM IOKPHIBATH MEHBUINH, a BCe OTPE3KH M0~
KpHITHSA, LEIHKOM COAEPXAILHecs B APyTUX OTpPe3Kax, MB HCKJIO-
yuau. Jlanee Ha3oBeM BTOPHIM TOT M3 OTPE3KOB NOKPHITHSH, KO-
TOPHIH COZEPWHT NpaBuifi KoHel nepsoro orpeska. Ilokawem, uto
TAaKOH OTPe30K MOkeT GHTh TOWE TO/bKO oamH. JeicTBuTENbHO,
NpennoJoXHM, YTO TaKHX orpeskoB jBa: O; u O, npu stom
nycTh Jaesnft koHen, O; pacrno/noxeH JieBee JeBOro kKouua O,.
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Tpu stoMm ecnu mpaBbif kKoHen O; pAaCroOVOXE€H INpaBee INPaBOTO
xonua O, (uept. 98, a), To oTpesok O, LENNKOM COXEPKHTCA BHY-
tpH Oy U NO3TOMY go/keH O ObITh HaMH paHblie HCK/IOYEH
H3 paccMOTpeHms; ecau npashii koHew O; pacrno/oweH Jesee
npaBoro koHua O, (uept. 98, 6), To oTpe3ok O; LEIMKOM HOKDEI-
BaeTcd orpeskom O, U MEPBHIM OTpeE3- 0’

KOM H HO3TOMY OH Jomxed OHTb Hc- z
KJIIQYEH N3 paccMOTpEeHHS.

ToyHo Tak ke CYILIECTBYeT eAHH-
CTBEHHEI} OTPe30K, NOKPHIBAIOLINH Npa-
BRI KOHEIl BTOPOrO OTpPE€3Ka; HA30BeM
3TOT OTPE30K TpeTbuM u T. A. OrMme-
THM TP STOM, YTO HHKaKue€ JBa OT- Yepr. 98.
peska, MMeolne oba yeTHoe mwiau oba
HeyeTHHle HOMEpAa, HE MEepEeceKaloTcd: B CaMOM Jeje, €cau O,
HAHpUMEp, MNEpBHi M TPETHH OTPE3KH TMNepeceKkanuch, TO OHH
HNOKPHIBaAH Obl LE/IHKOM BTOPOH OTPe30K, Uero, no mpeanosioxe-
HHI), He MOweT OuTh. Jasee oflwas aamHa BCeX OCTABILIHXCS
OTPE3KOB MOKPBHITHS 3aBEAOMO HE MeHbine 1 (giuub orpeska O).
Orcioza ciexyer, 4To WK o6LIAsl IJMHA BCEX «HEUCTHBHIX» OTPEe3-
KOB He Menplie !/, mmm o6llas AMHA BCEX «YETHHIX» OTPE3KOB
He Menbmie 1/;. A 3To M TOKa3kIBaeT, YTO CYLICCTBYIOT Heme-
peceKalmlIuecs OTPEe3KH NOKPLITHS, 'o0liag LIHHa KOTOpHIX HE
menpie 1/,

30. ByneM BecTH [A0Ka3aTEAbCTBO METOAOM MaTeMaTHUECKOH
uHaykuuu. Jaa caydas, kxoraa obuiee YHCIO NOJYIVIOCKOCTEH
paBHO TpeM, Teopema oueBHAHA. [Ipeanonoxnm Tenepb, 4TO Mbi
y#&e J0Ka3aau TEopeMy B TOM c/yyae, Koraa obliee 4HCAO MOay-
. MIOCKOCTEH PaBHO #; JOKANEM, 4TO B TAKOM Clydae s r— 1
HONYIJAOCKOCTEH TeopeMa OCTaercsl CcrpaseiHBoi.

Ilyers ™ ecTh kakas-uu6yan oaHa u3 Hamnx 7-1 moay-
nnockocreli. M3 Toro, 4ro BCe MOJAYNIOCKOCTH B COBOKYIMHOCTH
TOKPHIBAIOT BCH) MNAOCKOCTDB, CJeLyeT, 4YTO 7 IO/yIVIOCKOcTel
6e3 T HOJHOCTHIO IOKPHIBAIOT IPAMYyH0 {, ABAAIOLIYIOCA IpaHHieH
nonynaockoctn T, Ilpn 9TOM BO3MOXHBL JBa ciydad.

1° Hekoropad NOAYIIOCKOCTD T, LEJHKOM I[IOKPHBAET MpH-
Myto /. DTO BOSMOXHO TOJNBKO B TOM C/yyae, €ClTH IPAaHHLA MO~
JYIIOCKOCTH Tr; Mapaiaensua {. [Ipu 9ToM ec/d MOIymIOCKOCTH T H
T0; PACHO/IONKEHB N0 Pa3HBE CTOPOHH OT CBOMX rpanui (dept. 99, a),
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TO YK€ JBE MONYNJIOCKOCTH T M Ty (T. €. axe MeHbile TPex)
LI€HKOM TNOKPHIBAIOT BCIO MIOCKOCTb. Ecam xe noaynaockocts
pacnoioxesa ¢ TOH e CTOPOHW OT rPAHHUBI, YTO W MHOAYIIO-
ckocTh T (uept. 99, 6), TO NOAYNAOCKOCTD T LEIHKOM 3aKAIO-
4aeTCa B MONYMIOCKOCTH Ty, B Takom ciaydae yxe n u3 Halux
n-+1 noaynaockocret (ncxoNans m) HENHKOM MOKPHIBAIOT BCIO
miockocts. Ho, mo npennosoxennio muaykumu, 3 stux n noay-
NNIOCKOCTe! MOWHO BHIOPATh TPH, UENHKOM TOKPBHIBAIOUIHE BCIO
[7I0CKOCTB.

i AN pzzzl i,
I I A
5
m,
14
w
e/ K

Hepr. 99.

2° He cyuiecTByer monynnaockocTH, KOTOpas LETHKOM MOKpHI-
Baja Obl npsmyio /. B 3tom caydae npamas / UEAHKOM MOKpHI-
BAaeTCH TNOJYIUIOCKOCTAMH, KOTOPHE BLICEKAIOT Ha 9TOH HpaMoH
n nyvefl. Bynem cumrtath mpsmywo [ ropusontanshofi. Bee artm
Jy4d MOXHO pasjgenuTh Ha JBe TPYNMb: «JeBHE» Ayud (T. e,
AyuW, HanpaBleHHbHE BJEBO N0 npamol [) M «npaBwe» ayyw.
[lpy 9TOM BCe «ieBHe» /AyYH COAEPHATCA B OJHOM M3 HHX, a
MMEHHO B TOM Jyue /;, HayaJo KOTOPOTO pAclOJIOWKEHO mpasee,
YEM Ha4ajla BCeX OCTANbHBIX «JIEBHIX» Jyuell; TOWHO TaK e W Bce
«IpaBbie» JYYH COJEpKaTcd B OAHOM Jyue [, (4a4alo KoToporo
Pacro/IoKeHo JeBee Hayaj BCeX OCTAJNbHLIX «ilpaBbiX» aydeit). To,
yTO npsiMast / MOMHOCTBIO MOKPHBACTCS BCEH COBOKYMHOCTHIO JMy-
uel, 03Ha4aer, YTo 3Ta npsiMast MOKPHBAETCA IBYMA Jydamn [ u I,

[lycTs Temeps m; u T, — ABE NOMYNIOCKOCTH, BLICEKAIOLIHeE
Ha npamMot [ ayuu [y u l,. 1M 10AyNIOCKOCTH MOTYT GHTb pac-
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NOMOWEHH TaK, KaK 9TO H306paweHo Ha depr. 99,8 wmm 99, 2.
B mepBoM cayuae Bcsl MIOCKOCTb MOJHOCTHIO MOKPHBAETCA TPEMs
NIONYIVIOCKOCTAMH Ty, T, H . Bo Bropom cayuae monymiockocts T
NOMHOCTBIO MOKPLIBAETCA MNOAYMIOCKOCTAMH Tw, H T,. Cuenosa-
TENbHO, Y¥e N W3 HalMX NOJNYNJAOCKOCTEH (HCK/ioyast ) nom-
HOCTBIO NOKPHIBAIOT Bcio maockocTh, Ho B takom cayuae, B cuny
NpeANONOKEHN] UHIYKLUHH, IVIOCKOCTD IOKPLIBAIOT yXKe HEKOTOphIe
TPH #3 DTHX 72 NOAYIIIOCKOCTEH.

Taxkum 06pasoM, BO Bcex ciayyasx MOXHO BHIGPaTh TpH Moiy-
/I0CKOCTH, MOKPHIBRIOILHE BCX0 MAOCKGCTb.

31. a) bynem BecTH [gOKa3aTeNLCTBO METOAOM MaTeMaTHye-
ckoit unaykumd. [lycTs MH ywke goxasaau, 4To £ U3 HamuX
NONYIVIOCKOCTeH MMEIOT oOulylo Tod4-
Ky; [MOKa¥eM, 4TO B TakoM Ciayyae H
(-} 1)-5 nonymnockocTs T nepece-
xaet obmyio vacts @ nepBhix k£ noay-

MAOCKOCTeH, APYFHMH CJOBaMH, 4TO H )
k-1- 1 nonynnocxoctelt uMeloT 06uLyI0 72‘/ = >
TOYKY. a) ’

[Tepeceuenne @ psaa moAymIOCKO-
cTel MoweTr npeacraBndaTh cobol, oue-
BHIHO, 100 BEINYK/ILHK MHOrOYTOABHUK
(MOXeT ObiTb, HEOTPAaHWUYEHHHIH), HOO
OTpe30K (UM Y4, HIH BCIO NpAMYIO),
An6o Touky. Paccmorpum B oTaensHo-
CTH BCE 3TH CayyaH.

1° & ectp BHNYKAKIE MHOrOYTOJb-
uuk (yept. 100, @). Tlpexnonoxum, 4to
T HE [epecekaeT 3TOr0 MHOrOyrojb-
nuka. Ilycte A ecrp BepmmHa MHOTO-
yronbinka @, Hanbonee 6nn3kasn
K TOMYMIOCKOCTH T (WK OJHA U3 Ta-
KHX BepIMH, €CAH  HX HECKOJbKO).
Croponsl MuOroyronbhHuka @, cxongmuecd B Bepinne A, apasiorcs
rpaHHLIAMH IBYX M3 HallHX Noaymaockocte# m u m, Toraa, kak
BugHo u3 uepr. 100, o, nomynsiockoctH Ty, M, H T He HMEIOT
obwefl TOYKH, UYTO TPOTHBOPEYNUT YCAOBHIO 3ajaud. Taxum
ofpasoM, T obg3ateapHo mnepecekaer @, uyTo W TpeGoBanaCh
ROKa3aTh, ' ' ’

Yepr. 100.
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2° Mycts @ ectb orpesoxk AB npamo#t [ (wepr. 100, 6).
B takoM ciyuae cpead MepBHIX £ MOMYIVIOCKOCTEH ecTh ABe — T
n 7", orpannuyeHHsle npsaMod [ M HanpaBleHHhe B pasHbie CTO-
pOHH OT 3TO# mpsAMOH, KpoMe TOro0 CPeAH HHX eCTh NOAYINIO-
CKOCTh Ty, Nepecekaiolias npamyio / B Touke A n comepxaiias
TOYKY B, # NOAYIIOCKOCTb T,, NEpeceKalolias npsamyio / B ToY-
ke B u coaepwxamas Touky A. M3 roro, uTo nmojymrockocTd ™,
7 U 1T uUMeloT OOU[YI0 TOUYKY, CJIEIYeT, YTO T IIepeceKder nps-
myto [. Tenepn, ecan Gl MOJYIJIOCKOCTDb T Nepecekana / no aydy,
pacmojioxenHomy BHe oTpeska AB 3a Toukodl A, To, Kak He-
TPYAHO yGemuThest, AM6O TPH MOAYIIIOCKOCTH T, T H ' HE HMEIH
651 o6uieil TOYkH, AHO0 TPH MOJYIVIOCKOCTH T, Ty H T’ He HMeH
6ul o6irefl Toukn. TOYHO Tak ke JOKA3bBIBACTCH, UTO T HE MOWKET
nmepecekatb [ no Jydy, pacrnolOXEHHOMY BHe oTpe3ka AB 3a
Touxkoii B. CnexgoBatenbHo, ™ mnepecekaer AB, uyro u Tpebopa-
J0Ch JOKa3aTh. AHQJIOTHUYHO NPOBOAHTCS HOKA3aTENbCTBO H B
Tex caydasx, korza 9 ecTb ayy mam Bcs Ipsimad.

3° Iycts @ ects Touka O. B TakoM cillyuae cpenu NepBuIX £
nonymiocKocTel ecth TpH noaymiockocTH w, m u w7, mepe-
cexaomuecd B Touke O U pacmosiokeHHHe Tak, KaK H300paweHo
Ha uepr. 100, 8. HerpynHo nokasats, 410 ecan 6bl NMOAymiIo-
CKOCTH T He cojepxana Ob Toukn O, TO Kakue-HubyIb TpH
noaymiockoctd T, T u m,
m T un wmn, woun”
He uMmean 6ol o6uiedl TOYKH.

M3 10Ka3aHHOTO BHIBOJUT-
csl yTBEpHEHHe 3aJayl IpH
TIOMOLM OOLIYHOTO pacCyRae-
HUSL IO HHIYKLHHY,

6) Ilycts mnmeercss n Bol-
NYKJIbIX MHOTOYTOAbHHKOB P,
®,, ..., &, xaxame TpH
U3 KOTOPHIX HMeIT o6ulyio
tTouky. Ilpomomwiim Bce cto-

Hepr. 101. POHBI KaXJIOTO M3 STHX MHO-

TOYTONBHHKOB M PACCMOTPHM

onpenesseMble STHMH CTOPOHAMH TIONYIVIOCKOCTH, BHYTPH KOTO-

pHIX J1eXaT MHOTrOyrolbHHKH., HerpymHo Bupers, 4TO KawAbH

BHOYK/EIH MHOTOYTONBHAK IPEACTaBAdgeT COOOH nepeceyeHue Beex
LOJYIVIOCKOCTEH, OmpenensieMbix ero croponamu (uepr. 101).
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[Toxaxem Temepp, YTO KawAble TPH H3 MONYIVIOCKOCTEH, OMN-
pelensieMplX BCEMH CTOPOHAMH BCeX HAUIMX MHOTOYTOJNBLHHKOB,
nepecexaioTcss Mexay coboft. [eHcTBHTENbHO, €C/IH TH TPH NOAY-
IVIOCKOCTH NOPOXKAAKTCA TPEMS Pa3HBIMH MHOTOYIOJBHHKAMH, TO
o6Lias 9acTh MOJAYIIOCKOCTEH COAEPWHT OOLIYyI0 4YacTh 3ITHX
TPEX MHOTOYTOJBHHKOB, CYLUECTBYIOLULY) IO YCJAOBHIO 3aLaud.
Ecnn ke TpH NOJAYIVIOCKOCTH HOPOWAAIOTCH JBYMS MHOTOYIO/b-
HHKaMH (JIBe H3 NOAYIVIOCKOCTeH OorpaHnueHbl CTOPOHAMH OZHOTO
H TOTO Ke MHOTOYrOJAbHHKA) WAH OIHHM MHOTOYTOJIBHHKOM, TO
ofuias 4acTb ITHX MOYIIOCKOCTel TeM Go/ee CyiLecTByeT (B mep-
BOM C/y4ae o0last YacTh MOAYIVIOCKOCTEH CONEPXHT mepecedenie
JABYX paccMarpHBaEMbIX MHOI‘OyI‘OJleHKOB, a BO BTOPOM — LEJIHH
MHOTOYTOJIBHHK).

B cuny pesyiprata 3aZdadd a) oTcioZd CAELYET, 9TO BCE HAUIH
NIOVNYIVIOCKOCTH MMEIOT XOTA OZHY OOLIyl0 TOYKY, KOTOpas, oye-
BHIHO, OyJeT NpHHANIEKATb BCEM 7 MHOTOYrOJBHHKAM. DTUM
U 3aBeplUaeTcs JAOKa3aTeJbCTBO TEOPEMBIL,

32. a) Ilpomesem uyepes Bce BeplIHHE MHOTOYTOIBHHKA A nps-
Mble, TapanneibHbe Kakoi-1u60 cTopoHe AB ksaapara. Torma
MHOTOYTOJIbHHK Pa3o0beTcss Ha pajg
TPeyroJBbHHKOB 1 Tpareuuft (uepr. err E ¢
102). Tlrowaab Kaxmoro M3 aTux //\\
TPeyrOnbHHKOB H Tpaneuuid paBHa §
IJIHHE CpelnHeldl JIHHHE, YMHOMKEH-
HO# Ha BeicoTy. Ecan 6b Bce cpen- ||
HHE JHHHH Oblin He Gosbuie !/,, TO
IOWIanh KaXAOrO TPeyroNbHIKA
‘WIN Tpaneunn Gwlaa 6ul He Oosblie \
MOJIOBHHBI BHICOTH M, CJ1eJ0BaTe/b- % 4§
HO, IUIOW@AAb BCEr0 MHOTOYro/b-
Huka M O6nia 66l He GoJablue MO-
NOBHHEL CYMMbl BCEX BHICOT paccMa- Hepr. 102.
TPHBAEMbIX TPEYTOJNBHUKOB W Tpa-
neuu#t, T. e. He Gonbiue !/, (TaK KaK CyMMa BCeX BHICOT He
6oasiie AD=—1), 4TO NPOTHBOPEYHT YCJIOBHIO,

TaxknM o6pa3oM, CperHss JUHHSI Kakoro-HuOyIb U3 TPeyrob-
HHKOB HJ/H Tpaneinu#t 10/MKHa OBITh GOJIbLIE MOJIOBHHHL.

Tpsimag, Ha KOTOpOl JEXHT 3Ta cpefuas JuHudg, H Oyjer
HCKOMOH,

W7/

/4
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6) Ilycts O ectb ueutp ksampata ABCD (uepr. 103). Pac-
CMOTPHM OTIE/NBHO BCE 3BEHbS JIOMAHOH, HMEIOILHE HanpasleHus
Ayye, pacnogomeHHHX BHYTpH yraa AOB, u Bce 3BeHbd JoMa-
HO#, WMeioL(He HAaNpaBieHus .Jay4eH, paclOJOXEHHBX BHYTPH
yria BOC (3BeHbs jomaHol, mmewomine Hanpasienus OB, npu-
YHCAAIOTCH K OOEHM 9THM COBOKYNHOCTSM 3Bedben). Xota Obl
O/Ha 13 1BYX PACCMATPHBAGMBIX coBOKynHocTeH 3BeHbeB Oyder

M uMeTb o6uIylo IIMHY,
g T € wue meusuyio 500; nycTh
Coand OfIpeneNeHHOCTH
3T0 Gy LET COBOKYIHOCTD
3BEHBEB, HMEIOIIUX Ha-
npaBaenus Jayued, pac-
MOJI0KEHHBIX BHYTpH
P yrna AOB.
| 7 CrnpoekTupyem Bce
' 3BeHbs Halllell COBOKYyM-
' HOCTH Ha crtopony BC
kBanpata. Tak Kak Ka-
WIOe U3 3BEHbEB Pac-
cMaTpuBaeMo#t COBOKYI-
HOCTH 06pasyeT co CTO-
poro#t BC octpuifi yrod,
Hepr. 103. menbmwuit 45°, 10 Mpo-
eKLHH KaXJoro 3BeHa
He MEHbLIE ueM JUIHHA 3BEHa, YMHOXeHHasd na cos 45°=1/,}'7.
CnenoBaTenbHo, CyMMa IUINH BCeX MPOCKUMHA 3BEHBEB HA CTOPOHY
BC ne xopoue, uem 500-'/,J/3 == 353,5. A TaK Kak 1juua cTo-
poun BC paBHa 1, TO Ha 9T0H CTOpOHe JNOMKHBLl HaHTHCh yya-
CTKHM, HA KOTOpL€ ManalT mpoekuun Goibue dyeM 353 pasnny-
HHIX 3BEHbLEB JIOMAHOM.

[lycts M ecThb TOuKa cTopoHH BC KBajgpara, mpuHAaLIeRa-
mas npoexuusM 354 (wau GoJiblie) pasHyHBIX 3BEHLEB JIOMAHOM,
B rakom cnyuae mpsiMas /, napaanenphas cropone AB ksanparta
M MpOXOZAULast Yepe3d TOUKy M, mepecekaeT HCXOAHYIO JOMaHYo
He MeHpllle yeM B 354 TOoukax, T. €. 3aBegoMo Oo.blle, 4YeM
B 350 Toukax. JTHM W 3aBeplUaeTcd JAOKa3aTelbCTRBO.

b
|
&

-33. Ionyctum, 4TO.durypa HMEeT ABA UEHTPA CHMMETPHH S
# O, OTpasuM TOUKY S CHMMETPHYHO OTHOCHTE/HHO O (uepr. 104).
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JoxaxeM, 4To monyyeHHad Touka P Taxke GYyIeT IEHTPOM CHM-
metpun. Ilycte 4 — npousBonbuas Touka ¢urypsr. Torna rouka 4,
cuMMeTpuyHas A orHocutenbHo O, Tawke npuHamaexuT Qurype,
Tak kak O —uentp cummerpuu. Takwke mnpuHaanexat ¢urype

Yepr. 104.

Touka A, CHMMETpHYHAS A; OTHOCHTEJbHO S, M TouxKa Ay, cuMm-
MmeTpuynag A, ortHocuteanso O. Otpesox” AP pased u napaj-
nenen SA,, acnegoBatenbuo, u A,S. Ho n P4, pasuo u napan-
nensio  A,S. Cnemoparenbio, AP=PA, u Ttoukn A, A P
JiexaT Ha onHOM mpaMmol, T. e. To4ka A, cumMeTpuuna A OTHOCH-
Tenbuo P. Takum o6pa3om, Touka A;, CUMMETpHUHAs POH3BOAbHOH
Touke A ¢UTypH OTHOCHTENbHO P, cama npuHaiiexut ¢urype.
CnenoBatenbHo, P— LleHTp CUMMETPHH,

Orpasug tenepb Touky O OTHOCHTENBHO i
TouKH P, MBI MOXeM TakuM xe obpa- 8]
30M MOCTPOHTH €Lle ONHH LIEHTP CHM-
merpun Q u 1. & CrnenosartesibHO,
ecay ¢urypa uMeeT NIBa LEHTPA CHM-
MEeTPHH, TO OHA HMeeT HX OecKOHEe4YHO
muoro. [lostomy Gonee oanoro, Ho Ko-
HEYHOE YHCJIO LEHTPOB CHMMETpuu -
Typa HMETb He MOXeT.

V/j

34. Ilpexne Bcero sicHO, 4TO JIO- I
Gbie ZBE OCH CHMMETpHH HepeceKaloTcs © Yepr. 105.
BHYTPH MHOroyroasuuka, JeficTBurenn-
HO, momycTuM, 4To 9T0 He Tak. Ilycte AB u CD — nBe ocu
CHMMETPHH Halllero MHoroyroabduka (uyept. 105). Ilnowazn cum-
METPHYHRIX 4acTeHl LOMKHH OHITh PAaBHH, CJE€LOBATENLHO,

Sy=S8u+S, 0 Sy=3Sy+S,.
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Honytmnow, ¢ onHo# cTOpOHB, Sy > SM, a ¢ Ipyro# CTOPOHH,

Sy > Sy, 4ero GhTb HEe MOKET..

Htak, mobpie 1Be OCH CHMMETPHH IIEPECEKAalOTCA BHYTPH
mHoroyronpHuka. Ilokaxem, 4To TpeThsi OChb CHMMETpPHH NpoHIeT
Yepe3 TOYKY IepecevyeHlst MEpBHIX IBYX.

[ns nokasatenpcTBa NpeamoJOXHM npoTHBHoe, Torza Tpu
HallE OCH CHMMeTpuH 06pa3ylT HeKOTOpuH Tpeyroabeuk ABC
(uept. 106). Boi6epem BHyTpn Tpeyronbunka ABC npoH3BO/bHYIO
BHYTpeHHIoW Touky K. Herpyauo npoBepnts, uto miobast Touka N
IUIOCKOCTH JIEXUT 0 Ty ¥Ke CTOPOHY, 4TO H K, XOTd OBl OT OAHOH
H3 oceit cummerpun. Coenn-
HuM Touky K ¢ nauboanee
yALaneHHOH OT Hee TOU-
kot NN Hamero MHOTOYTOJb-
Huka. Ilycrs K n N nexart no
oaHy cropony ocn AB. Tou-
xa Ny, cummerpnunas N oTHO-
cutenbno AB, oueBHIHO, TOKE
[PHHANEKUT MHOTOYTO/BHA-

5\ \N xy. Jlerko  BuzeTs, uTO

NiK > NKy, rae K, — 104-

Ka, CHMMeTpH4yHast K OTHOCH-

Yepr. 106. TenbHo AB. B camom mene,
KK, | AB. Tloatomy Touka

H| — ocHoBaHue mnepnerAukyaspa, onmylleHnoro u3 N; Ha nps-
Mytlo KKy,— nexur c To#f cropoHsl ocu AB, uto 1 N; n K,
nosaromy npoekuus N,K; sa npamyo KK, menbiie npoexuun N,K,
OTKyZa cpasy n cieayer tpeGyemoe HepaBeHcTBo. Ho B cuay
cnmmerpun N K| == NK; takum o6pasom, NK<N;K, uto mnpo-
THBOpPEUUT TOMYy, uYTo N —camasi gajekas oT K TOYKa MHOTO-
yroapHuka. IlonyueHHoe mnpoTHBopeune M AOKa3LIBaeT TEOPeMY.

fMpumevanune 1. OueBnano, ykasaHHOe pelIeHHE CIPaBEeIJHBO
s J1I06bIX MAOCKHX OTPaHHueHHbIX (uryp. Jas HeorpaHHYeHHBIX QUTYD
yTBepXAeHue 3ajaun HesepHo. Tak, mojoca MexAy ABYMs Napaifielb-
HbIMH TIPAMBIMUM HMeeT GeCKOHEUHO MHOI'O napasielbHeIX OCeH CcHMMer-
pun (4 ellle OOHY OCh, NlePeceKaiollyl0 BCe MapaJJe/ibHble).

[Ipumeyanue 2. Pemenne, onupaltonmeecs Ha 3aKO-
Hpl MeXaHUKH Boipexem namy ¢urypy us xaprona. Torna ero
HEHTP TSMECTH JEKUT HAa OCH CHMMETpHH (Tak Kak paBHOLeHCTByomas
CHJIl TAMECTH, NeHCTBYIOMHX Ha paBHble H CHMMETPHYHLIC MAcCCHl, MpH-
JIOKEHA K HEKOTOpOil TOouke ocu cuMMeTpuu), Ecin MHOTOYTOAbHHK HMEET
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HECKONbKO OCeil CHMMETpPHH, TO BCE STH OCH IIPOXONAT Yepes WEHTD Ts-.
WECTH, T. €. MepeceKawTcs B OJHOM TOUKe, 4TO H TPeSOBAIOCh AOKA3aTh.

85. O60anauum J0pory, RHXOISLLYIO U3 MIYHKTAa A, 4Yepes a,;
yron, KoTophit o6pa3yet 3Ta Hdopora ¢ mpsmoiét AN, uepes a,
(yrao. o, 3amannl TabauueH) W TepeKpecToK Jopor g, H a,, ve-
pes P,,. YCIoBUMCS HA3HBATH KOPOTKO MALUHHY, HAYHLYIO 1O @,
mamHo#t ¢,. Torza

1° Ecan mammnHa @, 3alepxuBaeTcs Ha nepekpectke P, ,
To yroa o, Gimke K 90°, 4em yroa a, (IOpoTra @, MIET Kpyue,
4yeM aq,; depr. 107, a).

o
/D m
X @,
A, 4, 4, 4, 4
@ )]

Yepr. 107.

2° Tlyers p<{gq. Hoporu a, m a, nepecexaiorcs, eciu
ap< %, W He Mepecekaiores, ecin a,>==a,.
3° Ecan Bce moporu, nepecexamiune @,
TO MalllHa @, MPOeNET BCe TNEPeKpecTKH,
Ao caenyer us 1°.
4° Tlyctb @, — camas KpyTas H3 BCEX HOpPOT, NepeceKaloiux
nopory a,. Ecan a, kpyue, 4em a@,, TO MamiHHA @, HE MOWKeET
6LITh 3a;epkaHa paublie TOYKH P, .

B camom jese, npeamonownM, 4TO MamMHAa @, S3aXEPKH-
Baercss Ha nepexpectke P, newawmeM Ha orpeske AP, .
Torna coraacio 1° mopora a, kpyue, 4eMm a,, W 3HAYHT, NO
YC/IOBHIO HE MOWET nepecekaTb &,. [lokakem, YTO 3TO HEBO3-
MoxHo. PacemoTpuM xBa cayuas:

A. Touka A, nexnT BHe orpeska A A, (uepr. 107, 6). Ilo-

cKo/bKYy A, mepecekaer cTopoy A, P, Tpeyroabiuxa AP, A,

MEHEe KpYyThl, ueMm
a

n?
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H He nepecekaeT CTOpoWn A A,, TO STa IOpora Ho/kHa mepe-
ceub A P,,. Cnenosatenbho, 9STOT c/yyaii HEBO3MOXEH.

B. Touka A, nexur BHyTpH oTpesxa A A,. Hpennonoxmm
cHayana, 4ro n<q<m Haz Ttoro, uto napu Iopor a, ¥ a,
a, W @, nepecexaoTcs, a napa IOPOr a, M a, He nepecexaeTcsl
cnenyeT cornacHo 2°, urto e, <a,< v, [ockonbky a, Gamke
k 90° wuem o, nepaBenc1B0 a&,< &, BOSMOXHO JHIIb NpH
« <90° Ho toraa na HEpaBeHCTBA o, < a, CJeNyeT, uTO a,
He Gonee KpyTa, Yem a,, uTo npomaopeqm ycaosuio.  Analso-
THYHO PACCMATPHBAETCA cnyqaﬁ m < g< n.

5° W3 nynktoB 4° m 1° creayer, yTO ecan MaliHHA @,
MPOXOAMT BCE NEPEKPECTKH, TO BCe AOPOrH, NepeceKalollue &,
MeHee KPYTH, uem a, (npeanonoxenue, obpaTthoe 3°).

W3 nynktor 3° 1 5° Cpasy MOXHO NOAYYHTb MOJAHOE pelie-
nie 3anaqu. [lpewae Bcero cpasdy fcHo, 4TO MalluHa, HAYLIaf
no camo#t kpyrtoit u3 Bcex 30 HOpOr, a MMEHHO YeTHPHAAUATOH,
He 6yneT Hurie sadepkana. [anee GyayT 3azepwann Bce Ma-
LWHHB, NYTb KOTOPbIX NE€pecekdaercs ¢ yeThipHazuatofft AoporoH,
a umento l-g, 2-a, 3-a, 4-a, 6-4, 7-1, 8-, 10-1, 12-1, 13-7,
18-9, 19-a, 22-q, 27-1, 28-g4, 30-n. M3 nepBrix 13 mawun
ocralored anwb 54, 9.4, u 11-9. Ho Bce atu Tpu aoporu ne-
pecekaloTcs ¢ nepBoH moporoil, Kotopas Gosee KpyTa, ueMm Bce
OHMH; C/CIOBaTENbHO, MAIUHHB, MAYU{HE N0 STHM NYTIM, TOXe
6yayt 3azepxansl. M3 mawun ¢ 16-i no 30-10 nmo Hanbosee
kpyTod nopore mnaeT 19-1 mamwmuna. Bce goporu or 15-# no 18-#
nepecekalnTcs ¢ OZHOR M3 OBYX nepecexaiouwuxcd popor 14-i
u 19-#; Tak kak Bce OHH MeHee KpyThl, ueM BSTH JBe, TO BCe
MalUWHBI, HAyLlHe MO 3THM fAoporaM, GyayT 3alepxassl. M3 mo-
por ot 20-# mo 30-# HaunGonee kpyTo uaet 23-1 mopora. Hoporu
20-1 m 21-1 nepecekaiorcs ¢ 23-#, cJjenoBaTenbHo, STH JBe
MamMHe GynyT Takwke 3aiepwkadbl, [anee us mopor ¢ 24-H no
30-10 camas kpytas 24-1. M3 gopor ¢ 25-#i mo 30-10 camas
kpyTas 30-1, KOTOpast NepEeceKkaeTcss MeHee KPYTHMH AOporami
25-#t, 26-#t m 29-it. Tak kak 30-1 Znopora Towe mepecekaercd
¢ 14-#1, To xpome 14-# noporn auws 23-9 m 24-9 He mnepece-
kalotcsl ¢ 6GoJiee KPYTHIMH A0pOraMmu.

Hrak, ne GyayT nurie 3ajepwannl amub 14-2, 23-9 u 24-1
MalliH Hbl,

Bce npusedennsie paccysxcoenus He 3a6UCAM OmM Ppaccmos-
Hull mexncdy nocaedosamenvRumu mouxamt Ay, A;, ..., Ag.
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36. Paspewmem koHyc mo oGpasyiomwefi, NPOTHBONONOKHOH
_ToH, Ha KOTOPOH JIeMHT paccMaTpHBaemas TO4YKa, TaK, 4TO 9Ta
obpasyiomas SBHTCH OCbI0 CHMMETpHH pa3BepTkH., OTMeTHM
mpexje BCero, 4To B cay4ae o == 180° kpusas, OYEBHIHO, HE
MOXET HMeTh camonepecedeHufl (9TO CTAHOBHTCH COBEPIIEHHO
ICHBIM IIPU PACCMOTPEHHH pa3BepTKH KoHyca; udepr. 108, a).
Takum o6pasoM, Ham ocra-
JOCb TOJBKO PaccMoTperh
cryualt, korma a< 180°.

Ha passeptke nama
JUHUA H306pasutrcd PAaOM
OTPE3KOB NPIAMBIX  (4epT.
108, 6); nepBbi#t H3 sTHX
OTPEe3KOB TPOXOIHT yepes
3aganHylo Touky M u nep-
NeHAuKyAApeH B STOH TO4-
ke K o6pasyiomeli OM —
OCH CHMMETpPHH pasBepTKH.
[ycts A} n A]— T0uKn
fnepeceyeHns STOTO OTpes-
ka ¢ kpagmu OS" u 0S”
passeprku. Toukn A/ m
Al u300pakanT OxHy W
Ty Xe TOYKy KOHyca, Imo-
CKONbKY OHH JIeKAaT Ha
onHo#t obpasyowedt (u3o-
OpaxaeMOlf Ha pa3sBepTke
aBywmst npsimbive OS” 1 0S”)
HAa PaBHOM pacCTOSHUH OT
pepuingnl O koHyca, ITta Yepr. 108.

Touka A, Oyner nepsoit

TOYKOH camonepeceueHusi paccMaTpHBaemMoH JnHuM (B Hell cxo-
IaTcs OBe BETBH /MHHM, H306paxaeMble HAa pa3BepTKe OTpe3-
kamu MA] n MA)).

[lpogomxenne auumn MA; 3a Touky A] wsoOpakaercs wua
pa3BepTKe HEKOTOPHM oTpeskoM A[B|, mpoxonsuluM 4epes TOUKy
Aj. Tlpn stom, Tak kax / MAO n / B{A{S’ na npyroil pas-
BepTKe, Ha KOTOpoH obpasyiowas OS’ ne uaobGpakaerca IAByMs
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NPSIMEIMH, NPEACTABASIOT co60l BepTHKANbHHE yIian (vept. 108, 8),

10 / MAO=/ B{A{S" u, cnenosarensho,  BjA(S"==

= / MAJO. Touno Tax xe npoaomkenne aAuunu MA] 3a TOUKY

14

A] usobpakaercs Ha passepTke oTpeskoM A(B| TakmM, 4TO
' AP Qr ’ P ATQT " AN QU g_

L BAS = / MAO. Ecan ZB,A1S1—ZB1A13 <5, TO

npsvbie A/B; u A(B] HanpaBneHn B pasHbe cTOpoHn ot OM

H He nepecekajoTcs BHYTPH DasBEPTKU; C/IEIOBATEJNbHO, B STOM

Cnyyae Haula JIMHHS HMEET ENMHCTBEHHYIO TOYKY camomepeceye-

v At Qt a PATQ " A QN
wns. Ecmn ZBIAS >+, vo L BIAS = / B{AIS" < a, 10
npampie A|B] u A{B] nepecekaiorcs Mexay CoG0H B HeKOTOPOH

Touke A,, HO He BCTpevaloT obpasyiounx OS”, COOTBETCTBEHHO
OS’; B 5TOM cayyae HalWa JUMHAS HMEET ABE TOYKH camonepe-
’ r ’ ’ 7 ” L
ceuenns. Ecan we BjAS' > e, 10 npamue AB; u AJB] nepe-
cexator OS”, coorBercrBenHo OS’ B Toukax A; u A Toukn
Ay u A; H300paKal0T ORHY M Ty Xe TOYKY Kouyca; 10 Oynmer

TPEeTbs TOYKa camonepeceyenns wnamel nauunn, [Ipononxennem
nnunn AJA; 32 Touky A, na passepTke GYNeT CAYXHTb OTPE3OK
AiB,, obpasywoumit ¢ OS' yroa AB;’;A;S'_—: Z AJA;O; npo-
momxennem A{A7 sa Touky Aj Gymer cayxuth orpesok AB;,

7 P APQN A .
obpasyiownii ¢ OS” yron / BiAS"= / A|A;0. Hdanee, B 104

HOCTH, KaK BHILIIE, MK MOXEM 3aK/II0YHTb, YTO €CJH 43;A’;S’<

a
<—2—, TO Hama JHHHA HMEET TOJIbKO TPpH TOUYKH camorepecede-

HusS Ay, A, u Ay ecmu 43&’A;S’>—;~ , TO CYIWECTBYeT eule
OZHA TOYKAa caMmonepeceyenuss A, — TOuka MepeceveHns MPAMBIX
CAB; m AB;, a ecmtu [/ BjAS"™>a, TO CyulecTByeT Kpome
TOrO eme ongHa To4ka Ay, —9Ta TOuka H300paxaerca Ha pas-
BepTKe JByMA Toukamu Ap m A7 mepecedyenns npambix AyBj
7 AéB:; ¢ O8’, coorsercteenno OS?. Hanbiue paccyxienus se-
IyTCS aHalOTHYHO.
a

Otmernm temeps, uto  BjA;S' = / MAO=90°— 53
AT Q! 1 ANt — VR " L a
LBAS = L AA0=/ BAS'— £ 404, = (90° — 5 ) —
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a
—a=90° — 3—2—- u T. &. Takum o6pa3oM, M BHAHM, YTO €CiH

a a a
0 << 90° — T<7,T.e 90° <2 < TO JHHUA UMEET eIMHCT-

a a
BEHHYIO TOUKY CaMOMEpeCeYeHus; eciu §<90°——§ <a, T. e
[+ a
2 7< 90° < 35 , TO JINHUA HMEeT JBE TOUKH CaMOTiepeceyeHHs;

ecan 90° —5<la, vo 90°—3 5 < =, T. e. 35 <L90°<43,

a
JHHUS HMEET TPU TOUKH CAMOMEpECEYeHns; ecau —2-<90°—

—-3-3— <a, e 4% < 90°5 % , TO JHANS WMeeT YeThpe
To4YKH camonepeceyenus u T. A. OTCIOKA MBI MOKEM 3aKJIIOYUTD,
YTO YHCJO TOUYEK camonepece-
YeHHA paccMaTpHBaeMol -
HHH DAaBHO HaubOAbLIEMY Lle-
JIOMY 4HCIY #, TakoMy, 4YTO

n %(90" (uam, 4TO TO We

camoe, na<_180°). Ioanoe N
JOKa3aTeNbCTBO,  OYEBUAHOE N\
NOC/Ie BCETrO BHILIECKA3AHHOTO, \
MOXHO M[POBECTH M0 METOLY \
MaTeMaTHYeCKO# HHAYKLHH.

1)

37. a) [lepsoe pemwe- 7 A £
nue. [Ilycte ABC — kakolt-
HHOYIb TPEYTOMbHHK, BepUIH- Yepr. 109.

HE KOTOPOTO NewaT B yanax

ceTkn. PaccmoTpum npsiMoyronbeuk, cocTaBneHHbIi M3 KBaapaToB
CeTKH, CTOPOHBI KOTOPOTO NPOXOAHT Yepe3 BepLInHb TPeYroabHHKA
ABC (uept. 109). Toraa naowans tpeyronsrunka ABC pasxa nio-
HIann npaMoyronsunka Gea rnoinagel Tpex npAMOYTONbHBIX Tpe-
Yro/IbHUKOB, THNOTEHY3aMH KOTO| bix CAYKAT CTOPUHB HALLero Tpe-
yroasuuka. [laowans npamoyronswnka # AAOWAAH NPIMOYTONb-
HBIX  TPeyrolbHHKOB — YWCAa  palHOHaNbHBe, TaK KaK IIHHA
W IMpURA TPAMOYTO/NbHIKA, 8 TakXKe NJAUHL KAaTETOB TPeyroab-
HIKOB — LIENHE YHCAA (33 ENWHHIY W3MepeHns Mbl TpHHUMaeM
INUHY CTOPOHW KBanpaTa ceTku). CnemoBaTenbHo, H (110WaAb
Tpeyroabinka ABC eCTb 4HCJIO pauMoOHalbHOE,
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Honyctum Teneph, 4T0 ABC — paBHOCTOPOHHHH TpPeyTONbHHK,
a2Vy

Ilycte cropona ero a. Toraa ero maowane paBHa b Ho
@ eCTh THIOTEHY34 IPSIMOYTO/NBHOTO TPEYrONbHHKA C [eJIOYHC/IEH-
HpiMU kateramu. CnenposatenbHo, @ —uucao uenoe, [loaromy
a2 V3

r-—qncno HppaunoHanabHoe. MBl ke nokasanu, YTO IIO-
walb TPEyro/AbHUKA €CTh YHCIO panuoHaabHoe. Taknm o6pasom,
HE CYUIECTByeT PaBHOCTOPOHHErO TPEYroJbHHKA C BepLIHHAMH
B BEpIIMHAX CETKH.

Bropoe pemenne. Ecau 6o BepiiHHbl paBHOCTOPOHHETO
Tpeyroiabunka ABC fexany B BeplllHaX CETKH, TO (cM. depT. 109)

DC o BE
par ®b=zz-
Tax kax DC, DA, BE n EA—uenvle uucna, 1o tga u tgf—

YHCNA PALNOHANBHBIE,
O60o3naunm

tga__—_'

tga=m n tgB=mn;

£, BAC=180° — a — §=60°, u6o Tpeyro/ipsuk ABC pagHo-
croponnnit. OTciona

tg 60° =1tg (180° —a — ) =—tg (a |- f) =— lm——+m’:z'
m-+n

Tax xak m wu Il — pauuoHaabHBIE 4YHCHAA, TO — TOXKe

palMOHA/IbHOE YHCJIO.

Ho tg60°=]/3 X [OTOMY €CTh YHC/IO HPpaLHOHANbHOE,
IMonyuesnoe npoTHBOpEYHE M IIOKa3LIBAET, YTO TAaK TOMECTHTH
NpPaBHJIBHBIA TPEYrOJIBHHK HE/b3s,

Tperbe pemenne. IlpoBegeM B MIOCKOCTH OCH KOOPIH-
HaT. 3a Hayasl0 KOOPAMHAT BuiGepeM BepIUHHY B Tpeyro/ibHHKaA
ABC. Ocbp Ox HanpaBuM BIOAb OXHOH CTOPOHBI KBaapara.c Bep-
muHoMt B B, ocb Oy —BIOAB APYTOH €ro CTOPOHBI. 3a eLuHHIY
IJIMHBL TIPHMEM [JIHHY CTOPOHH KBajapaTta,

Ilycte B 9TOH cucTeMe KOOpAMHAT BepluuHA A HMEST KOOpIH-
HATaMH YHCJA4 X MY, BepuHa C —vuucaa 4 H.9; X, ¥, 4, v—
Leble 4uca.

Hnuna cropouni AB paBma x2-}-y?, nnnsa croponn BC
u?-} v, a u3 npamoyroabHoro Tpeyroabunka ACD mnonyuaem,

1 —mn
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410 AmmHa cropons AC pasHa (x — u)® -} (y —v)2. Ecau tpe-
yroabhuk ABC paBHOCTOPOHHHH, TO

x4y =ut4 vt =(x —u)2 -} (y —v)2

Mpl MOXeM CyHTaTh B 3TOM paBeHCTBE YHCAA X, V, #, U B3a-
HMHO TIPOCTHIMH (¢ HauGonbminM obwuM genntedem 1), Tak kax
ecnn y HHX eCTb Haunboapmni oGuull gejurenb, oTAHYHLE OT 1,
TO MH COKpPAaTHM BCE€ TpPM YaCTH pABEHCTBA HA €ro KBaupart,
a B IIOJYYEHHOM DaBEHCTBE YHCAA X, Y, 4, U OYIYyT ykKe B3aHMHO
npocthl. [losToMy MBI MOxeM cuHTarh, YTO HE BCe YHCHA X, ¥,
u, v uernn. Hanee, ua pasenctBa x2-}y?=u?-} 12 crenyer,
yTO JHOO BCe YeTHlpe yucaa x, ¥, &, U HeYeTHH, AU60 OJNHO
M3 Yucesa x, Y 4ETHO, a BTOPOE HEUYETHO, H AHAJOTHYHO OIHO
M3 YHCET #, ¥ YeTHO, & BTOPOE HET. B NepBOM H3 STHX ABYX Y-

qagxX HMeeM
x:2xl+1, 112—‘2111—]—-1,
y=2y-+1, v=2v,-}1,

U, CIENOBATENbHO,

4(x§—l—x1—l—yf—}—y1)—}—224(&?—{—&1—1—1@—}—00—!—2——*

=4 (% — 1) 4-4 (¥, —v)5

IBa MNEpBHX BhIpaxeHHs Ha 4 He JeJATCH, a TPETbe BHIpa-
wenne Ha 4 Jenntcd, 9TO HEBO3MOXHO.
Bo BTOpOM c/ydae HUMeeM

x=2x;, y=2y-+1, =2 ov=20 -1,

H, CJeI0BATENLHO,

sty 1= +oido) 1=

=4 (x; — 1;)* 44 (y; — ;)2

INeperie nBa BhlpaweHus He JHenaTcd Ha 4, a IMOC/IEIHEE — Je-
N49TCA, YTO HEBO3MOMKHO.

To4sHO TaK ke HCCAEAYeTCs Cay4al, KOrZa X M U 4YeTHHI,
a ¥ M 4 HeYETHH.

Tax kak Bce CAyYaH OKAa3HBAIOTCd HEBO3MOXHLIMH, TO He
CyLIeCTBYeT LEeNbiX 4YHCeNd X, ¥, U, ¥, YHOBIETBODAIOWIAX Tpe-
6yeMbiM paBeHCTBaM, a 3HAYHT, HE CYI(ECTBYeT pPaBHOCTOPOH-
HETO TPeyroJbHUKAa C BEPIIMHAME B Y3/1aX CeTKH,
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6) PaccmoTpum npousBosbhbifi KyG ¢ BeplIMHAMW B y371ax
pewetkn (uepr. 110). M3 oxnoli ero Bepwuun ipoBenem Mo
IHACOHANY BO BCEX TPEX OPHMLIKAIOWAX [PAHAX U BTOPHIE KOHLH
9THX AHarouanell coeannum mexny coGoii. Toraa nonyyesHue
npsMuie Takke OyAyT AMaroHansMu rpaded. ITH mecTb NpAMbIX
6yayT peGpaMn npaBuabnoro terpasipa. [elicTBurensuo, 4uciI0
rpaHel MOJYYeHHOrO MHOrOrpaHrHKa 4eTolpe, Bce ero pebpa
paBHBl KaK IHaroHaln pasBublX KBAAPAaTOB, BCE I'PaHH — paBabie

PABHOCTOPOHHHE  TpeyrodbuukH., M3

paBenciBa MJIOCKHX yr/0B TPeXrpa-
4 HOFO yria cJeldyeT TdKke paBeHcTBO
7 CAMIX TPEXTCPAHHBIX YTJOB (PAREHCTBO
/ TPEXIPAaHHBIX YIVIOB MOWHO [0Ka3aTh
/ H HENoCpesCTBEHHO, coBMewas Kyob
/ ¢ caMHM co0oH).

< 38. a) Ilyctp Hekoropyio ¢urypy

L MOXHO HAauepTHTh, HEe OTPLIBas KapaH-
Jdawa ot Oymaru.

Yepr. 110. Paccmotpum Bce TOUYKH, B KOTOphIX

Halula - AMHUA ~ camonepecekaercd, a

TAKKEe HAYaJlbHYI0 H KOHEUHYI0 TOYKH BhiuepynBanusi. Dymxem

H43bIBATh 9TH TOYKH y3/JaMH, a 4acTH HJlled JIHHHH, Ha

KOTOpble pa30uBalOT ee y3/bl,— OTPe3KaMH. ¥Y3au, B KOTOPHX

CXOAUTCA YETHOE YHCJAO OTpPe3KoB, OyldeM Ha3HBATb YETHHMH,

a y3/H, B KOTOPHX CXOAMTCS HEYETHOE YMTIO OTPE3KOB,— He-
4eTHHIMH.

PaccmotpuM kakofi-nubyab y3en, He spasiouufica Hu Hava-
JIOM HH KOHLOM IyTH npH Haitem oOxoxe ¢uryps. Ilpoxons
3TOT y3ea, MH KaXAawil pa3 npoxoAuM Napy OPHMbIKAIOUAX
K Hemy oTpe3koB. Tak kax nocie o6xoXa BceH HIYPH Mh
JO/KHB NPOATH BCe OTPe3KH, NPHUMLIKAIOUME K paccMaTpH-
BAEMOMY Y3Jy H HH OIMH H3 HUX HE MOXeM NpOHTH ABaXAHl, TO
3TOT y3el JOoMkeH OLTh YeTHHIM.

Tenepp paccMOTPHM HayaJbHHHI M KOHEYHHIH y3iH. 34eCh
MOXeT NpeICTaBHTbCH ABA C/yYad:

1) HauanbHasg M KOHEYHAs TOYKA BHYEPUWBAHHUA COBMAJAIOT,

2) HayanbHad M KOHEUHAs TOYKA PA3NMYHHL.

B nepeom ciy4ae Bce OTpe3KH, OKaHYHBAIOLIHECH B Hayalb-
HOM y3JIe, MOM¥HO pas6GyTh Ha HapH,~— HECKOJbKO MHap, Mo KO-
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TOPHM Mbl NPOXOAHAHM Hepe3 STOT y3ed, H Hapa, CcocTofiliad
H3 HAYa/1bHOTO M KOHEYHOTO OTPE3KOB. Tang o6pa3omM, B 9TOM
cyyae W STOT MOCAGAHHH y3ed ABASETCS YETHHM. AHAJOTHYHO
T10/1y4aeM, YTO BO BTOPOM C/y4ae HauaNbHbIH W KOHEUHbIH y3/1bl—
HEYETHBIE, & OCTaJbHHE y31H — yeTHoie, Takum oGpasom, ecau
¢urypy MONHO HayepTHTh, HE OTpHIBAf Kapauiaua or OyMar,
TO 4UCIO €e HEeYEeTHHX Y3JM0B He Gonbuie ABYX 1), »

Tenepb nokaxem, 4TO €CJIHM YHC/IO HEYETHHIX Y3/10B (PUTYDH
HE MpesHIIAET ABYX, TO TaKylo QUTYpPy MOXHO HAYEPTHTDL, He
OTphIBag Kapanjama oT Oymaru. (Pasymeercs, Mhl npeanonaraem,
4YTO Hala CIJHpra——CBHBHHH, T. €. HE€ COCTOHT H3 HECKOJABKHX,
He CBA3AHHBIX MeXIy cOGOH KyCKOB — B NMPOTHBHOM C/Ayyae HAAO
roBOpUThH He 06 OIHOH, a O HecKOMbKHX (urypax.) 3aech MO-
TyT NPeNCTABHUTHCA ABA CAyuad —aubo BCe y3iul deTHbie, a16o0
ectb x0T OB OAMH HedeTHHH ysel.

B o6onx cayyax GyzeM BeCTH IOK43aTeNbCTBO MO HHIYKIHH,

I cnyya#t. Mp yMeem 4epTuTh QHIYPY, COCTOSUIYIO TONBKO
M3 OIHOTO OoTpe3ka. Bynmem Temepp npeanonaraTh, YTO Mbl 3HACM
cnoco6 BuLluepunBawug moboit ¢uryps, cocrofulel we 6odee,
YeM H3 7 OTPE3KOB, H YKameM Crnoco0 BhYEpUHBAHHA (HIYDH,
coctosttedt u3 n--1 orpeska.

BuiGpaB kakolf yromHo y3el 3a HAayal0, HAuYHEM 4YepPTHTh
namy ¢urypy, BHIXOIS KawAHH pas H3 ys/lOB 110 elle Hesauep-
yeHHuM JndusM. OYeBHAHO, YTO HAIla HenpepuiBas JHHHA MO-
WET OKOHYHMTBbCH TONBKO B HAayaJbHOM Yy3le, TaKk KaK BO BCe
JApyrie y3/b BXOAHT YETHOE YHCJAO OTPE3KOB, H NOITOMY AJA
Ka)XKIOTO BXONSUIETO OTPe3Ka Ml CMOXeM [OC/AeN0BATENbHO Ha-
XOAMTh Buixodauui. Ilpu 3TOM MOXeT OKkasaThCs, 4TO, BO3Bpa-
TIBIUINCH B HAYAJIBHYIO TOUKY, MH Ywe HauepTwin Bclo Qurypy,
W samaya yxe pewena, Ecan ke y Hac ocraercs psii Hesauep-
vyeuHux OTpe3koB (4epT. 111, @), T0, BO-nepBbIX, B KaWAOM y3ie
GymeT CXOLMTHCH YETHOE YHCAO HX (TaK KaK B KaKIOM y3Je Mbi
3a4epTH/IN YeTHOE YHCAO JMHHH), a BO-BTOPHIX, YHCAO 3THX OT-
pe3koB ‘6yaerT He 6oablie # (TaKk KaK OZUH OTPE30K Mbl BO BCA-
KOM cayuae 3a4epTHaH). DTH OTPe3KH NOITOMY 00pasyioT OIHY

1) OtmeruM, 4TO Oflee YHCAO HEUETHBIX Y3AOB GHTYPH 06513aTENbHO
YETHO, TaK KaK CYMMa BCEX CYMM OTPE3KOB, CXONMIUHMXCH B OTHEIbHBIX
y3nax, paBHa YABOGHHOMY YHCJIY OTDE3KOB (Kawbi OTPE30K HMeer
JlBa KOHUa), T. €. 4YeTHa. B wacTHOCTH, (purypa HE MOXET HMETh EefHH-
CTBCHHBIA HeyeTHBIH yoer.
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HAH HECKONbKO (Hryp, yIOBAETBOPAIOUINX YCJIOBHK 3alayH,
npU4eM YHC/A0 OTPe3KOB KawaoH (Hryps Menbuie WJH PaBHO A.
[lo npeAnonoXeHHIO HMHAYKIMH, MH Takue QHTYPH YEPTHTD

Yepr. 111.

ymeeM. 3aMeTHM, 4YTO Kawlas M3 STHX ¢Hryp nepecekaercs
¢ BLHIYEPUYEHHOH HAMH JIMHHEH, NpHYEM NPH BLIYEPYHBAHHH TakOH
¢urypsl ME MoxkeM OpaTh B KayecTBe HAYaNbHOH TOUKH OAHY
B3 ToueK nepeceuenns IToH Qurypy ¢ HaweR Annued, TaK xak
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KpHBYIO, BCE Y3/H KOTODOH YeTHHE, MOXHO HAaYHHaTh YEPTHTb
H3 JOO0H ee TOYKH.

TloaTomy Mu cMoxeM HauepTHTb BCIO Hally QHIypy ciexylo-
udM 06pa3oM: CHayala BHYCPYHBAEeM OTPe30K HauieH mnepBoi
JIMHHH OT HayaJAbHOH TOYKH A 10 mNEpBOH TOUKU mnepeceyeHusd
Dy c onHo#t u3 ocralompxcad uryp, saTeM BBYEPYHBAEM BCIO
ary ¢urypy, sareM oTpe3ok Jauaun ot D; mo D,— Toukn nepe-
ceueHns Bropoit 1o mopsiaky Puryps ¢ named auHuelt, 3atem
oty Gurypy u T. L., [IOKa, HaKOHell, He BO3BPAlLlAeMCs B HCXOX-
Hylo Touky A (cM. wepr, 111, 6, ).

Il cayuadt. AsanorndyHo OGyldeM [POBOAHTL MOCTPOEHHE
BO BTOpOM cJyuyae.

Haysem BruepynBaTh Hally (uTYpy H3 OLHOTO H3 HEYETHHIX
y3nos. Tak xak ¢urypa COCTOMT M3 KOHEYHOrO UMC/Ia OTPE3KOB,
TO 3TOT npolecc HomkeH riae-Hubyab oGopsarbes. Ho, Kak Mul
NOKA3a1H npu pasbope mepsoro cjayyast, oH MOWeT 060opBaThCH

TONbLKO B HEYETHOM y3Je (HaualbHbIH y3es, 1I0Cle TOTO KaK MHl
3aYepTHAN ONMH M3 HCXOAAIUHX H3 HErO OTPE3KOB, CTal YETHHIM).
[TosTomy cyuiecTByeT elle OAHH

HeueTHLH V3en, B KOTOPOM H /‘\
o6opseTcst Hawa kpusaf. Toriaa ;

B OCTABIUHXCH 4aCTAX (PHIYDH BCE \

y3anl 6yIyT YETHHIMH, TaK KaK

BO BceH ¢durype 6niio He 6ogee \ ’ s /

IByX HEUYETHHX y3/0B, a MHl v
3a4epTHIH HeTHOoe YHUC/IO OTpes-

KOB B YETHHIX y3/aX W HeyeTHoe Yepr. 112,

yucao — B o6oux HedeTHux, [lo-

ITOMY OCTaBIUMECS 4YacTH (ULYPH MOXHO BK/IOYHTh B Hally
KPHBYIO TOYHO TaKHM e CHoco60M, Kak 9TO GbuIo CLeJaHO IIpH
"pasbope nepsoro cayyas!) (cm. uyepr. 112).

6) [Toctponm cxemy yauu MocCkBH, Ha KOTOPOH KawAMH OT-
pe3oK yauun (kBapraja) u300pasuM AByMS OJH3KHMH JIHHHSIMH,
nMerounvu obmue kodus. [lpu stoM nepexpectkam, Tynukam
H KORLAM y/MI, TNepexoisflluM B 3aropoiHue wocce, Oyxyrt
COOTBETCTBOBATH y3/1H CXeMHl. 3aMeTHM, 4TO BCE Y3AH 6ynyT

1) M3 namero xoKa3aTeabCTBA, B YaCTHOCTH, elle pas caeayer, uto
BOBCE He CYHIECTByeT Quryp, umexoumx e}IHHCTBeHHbm Heqemmﬁ yaeln
‘{cm. .crocky Ha c1p. 135),
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YeTHHIMHM, T4K Kak B KaXIOM Yyane OyleT CXOAUTbCH BABOE
Gonbile JNHHHM, 4YeM CXONMTCH YJHLL B COOTBETCTBylOUleM Iie-
pexpectke, Pas 310 T2k, TO Takyiw ¢urypy coraacHo mpe-
Apiaywiefl  3anade MOXHO HAYepTHTh, HE OTpLIBAag . KapaHnAalua
oT Oymaru.

Bynem Tenepr 06xoauth yauin MOCKBH B TOM e MOpSAKe,
B KakoM MHl MPOBOJM/IM COOTBETCTRYIOLUHE HM JIHHHH HA CXeMe,
pHcys ee OJHHM DOCYEPKOM; TOTZa, OYEBHAHO, Mbl 06oHieM Bce
yAuUB K NPHTOM KakAyio ABa pasa, TaKk KaK y Hac Kawiomy
OTPe3Ky y/HLbl COOTBETCTBOBAJO POBHO [Be JHHHH,

C apyro#i croposwl, ecau Obl Mbt cMorau, ob6xoxs Mocksy,
NPoATH MO KamA0H yaHle pPOBHO TPH pasa, To Toraa Ol oOxa-
3aJ0Cb, 4TO cxeMy yaun MockBel, B KOTOpPOH KawAHH OTpe3oK
yauus u306paxaeTcs TPEeMs JHHUSMH, MOXCHO HapHCOBAaTb OMHHM
pocuepkoM. Ho ato He Tak., [He#cTBuTeNbHO, pacCMOTPHM TPH
HEeYeTHAIX «IepeKpecTka»: KoHel JIeHHHTpaAcKOro Imocce Kak
yauns MockBul, kouen Moxafickoro mocce u koxeil Cepnyxos-
ckoro wocce. B coorBercTBylOIMX y3Max cxeMu OyAyT c<xo-
AUTbCS no TpH JuHuu. Takum o6pasoM, y cXemMbl MO MeHblieH
Mepe TPH HeYeTHHX y31a (B HeHCTBHTENBHOCTH 3a CYeT JAPYTHX
3aropoAHbix mocce u T-o6pasHbix nepekpecTtkoB Hx OylAeTr ro-
pasno Gosbuie).

3HayuT, Hauly CXeMy He/lb3d HapHCcOBaTb, He OTpHBad Ka-
panpamia ot 6ymaru, M, C1eI0BATENbHO, HeNb3 00oHTH Mocksy,
npofiad 0o KawAOH ynauue PoBHO TPH pasa.

3ameyanne. D10 Xe NPELIOKEHHE OCTAETCH, OYEBHIHO, CIpa-
BeJJHBHIM AJs M0GOr0 TOpoja, H3 KOTOPOrO BHIXOAHT He MeHee Tpex
moccedHbIX A0pOr,

39. 1° n=2, 3. CoBepieHHO O4EBHIHO, YTO CHCTEMA HBYX
HIM TPEX TOYEK, PacCTOSHHE MEewAy KawABIMH JBYyMS H3 KOTO-
pux He Menbuie 1, Mower umerb nuamerp 1 (uepr. 113, a, 6).

2° n=—4. Yernipe TOUKH Ha IMJIOCKOCTH SBIFIOTCH BEepILH-
HaMH BHIIYKJOTO YeTHpexyroabHuka (4epr. 114, @) nam tpu u3
HHX 00pa3oBHIBAIOT TPEYTO/JbHHK, BHYTPH KOTOPOTO DPACMONOKEHa
yeTBepTas Toyka (uepr. 114, 6). B nepeom cayusae xota Obl
OIMH M3 YIJIOB YeTHpexyronsnuka Oyzer He menbume 90°; nycTs
sto Oyxer, nanpumep, yron A;A,A4,. OTaokum Ha cropoHax

Az 1 ApA; yraa otpeskn A,A) == ApAi==1; ouesnnuo, AA<<
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=< A, A;. Jlanee, u3 cpaBHeHHs TPEYroONbHHKA A{A.,.A; u pagHoGen-
PEHHOrO MPAMOYTO/NBHOIO TPEyroibHHKa ¢ kareTamn 1 3akiioua-
’ ’ -
€M, YTO A1A3>V2 (Mo TeopeMe O TPeyroAbHHKAX C IABYMS CO-
OTBETCTBEHHO paBHuMn cTopoHamn). Orciona caenyer, 4TO
A1A; = Y 2. Takum o6pasom, B 9TOM ciyvae AMAMETP HalueH
CHCTEMbI YeThIpeX TOYeK He MeHb- ,
— 4
e 4yem V2=1,41... YA
Ecnu uetnpe Toukn Ay, A,
A,, A, pacnojokeHn TaK, Kak
u3ob6paxceHo Ha uept. 114, 6, To
x0T 6B O4MH U3 yr1oB A, A A, 71 A
AyAAy,  AALA; e  Menblue A7
120°, Otciona B TOYHOCTH, Kak
BHILLIE, 3aK/II0YaeM, YTO B 3ITOM
cly4yae ILHaMeTp CHCTEMB TO4YEK

Vs

!

/

/]Io———-——-——oﬁz
al’

Az

4 d 4

g
Hepr. 113, Yepr. 114,

HE MeHpLIC V§=1,73... (V3 €CTh OCHOBaHHE paBHOGexpeH-
HOrO TPeyrolbHHKA ¢ GOKOBLIMH CTOpOHaMu 1 H YIVIOM Ipn Bep-
mune B 120°).

Hrak, BO Bcex ciy4asx AHAMETP CHCTEMB TOYEK He MeHbIue
V2_1 41...; xuameTp B TOYHOCTH paBeH V2 B tom (1 TonbKO

B TOM) CJyyae, KOLIa TOYKH pacnonomeuu B BepIUHHAX KBaApaTa
(uepr. 114, 8).
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3° n==>5. Ilarp TOYex Ha INOCKOCTH HBJASIOTCH BEPUIHHAMH
BHIIYKJOTO NSTHYTOAbHHKa (uepT. 115, @) nam uernpe M3 Hux
00pasyioT BHIOYKIHH UeTHPEXYTONbHHUK, BHYTPH KOTOPOTrO pacio-
nokena naras Touka (uepr. 115, 6), manm Tpu TOukm 06pasyioT
TPEYro/bHAK, BHYTPH KOTOPOTO 3aKJIOYEHHI OCTa/bHble ABE TOYKH
(uepr. 115, 8). Paccmorpum nocnezosaTenbHo Bce oTH  CIydaH.

Ecmm nare Touek - 06pasyloT BHINYKAME DATHYTOALHHK, TO
X0Ts OH OOMH W3 YIVIOB NATHYTONbHAKA He wexpme 1082

(1080 —_ w Ecau
— = . ,
nanpumep,  A;A4,A; = 108°,

Yepr. 115.

TO, MOBTOPSIA MOYTH AOCAOBHO paccyxaeHus 1. 2°, sl Joxamenm,
1 5 1 5 ,
410 A1A3>—i—2—1£—=:1,61... (—i—-;/;:Q sin 54° ecTh ocho-

BaHHe pPaBHOGEIPEHHOTO TPEYTOJNbHHKA C GOKOBHIMH CTOPOHAMH
1 u yraom npu sepuinne B 108°). Takum oGpasom, B 3TOM Ciy-

1 5
yae AHaMeTp CHCTEMBl TOYEK He Meﬂbme—i;{—: 1,61...
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Ecan ngaTh TOYEK pacnosnokeHo TaK, KaK STO M300paxeHo Ha
qgept. 115, 6, T0 qiamerp CHCTeMBl TOYEK TOXE HE MOXET OLiTh

MCHbIIIE l%/i .

IelcTBHTENBHO, H3 YeThipeX YII0B A AgA, AA A, A AgA;
u AA;A, 1) no kpafiner Mepe Jpa He npeBocxoxsT 180°;
nycts 310 OyayT, Hanpusep, yras A AyA; u AAzA,. B Ttakom
caydae cymva Tpex yrinoB AjA;As, A, AgA; m AgA A Oyner
6oabiue 360° (ona 6yner upesocxoants 360° Ha BenuyHHy yria
Ay,AgA;). CrnenoBarenbdo, xoTd Gbl OAMH M3 3THX YIV0B Goablie
120°; nycte 310 6yner, Hanpumep, yror A;A;A;. B atom cnyuyae
1+V5
2

— (cp. ¢ m. 2° pemenns).

AA=V3=173..>

IlpexnonoxnM, HAKOHeW, YTO MATh TOYEK PACNOJOKEHH TaK,
kaK 5To u3o6pawxeHo Ha uepT. 115, 8, OmnumeM BOKPYr Bcex
OATH TOYEK KpyrH palmyca ![,; OueBHIHO, HHKAKHE ABa M3 3THX
Kpyros He nepecekyres. [Hanee, ecau, HanpaMep, Kpyr ¢ LeH-
TPOM B TOuKe A, MepecekaeT CTOpOHYy .4,A, Tpeyronbhuka A;A,A4,,
TO OanHbl oTpeskoB AP n AP, rae P ects npoexuus A, Ha

T -
A4, ne MEHbI_HeK——; AeillcTBUTENbHO, A P=— I/-AlA?r—A‘st?

2
1_Vs !
= 1/1 —T=5 (1160 A =1, A4P<?> . Takum 06-
pasom, B 3TOM ciaydae A A, = ]/3_> i;/—5— . Ecan e 51 ofgud

M3 KPYroB C LEHTPaMH BO BHYTPEHHHX TOuKax A, U Ay He ne-
pecexaeT CTOpOH TpeyroibHuka A;A;A,, To miowans AA;A,
5n

2
Gonplle 21/2-n<~;—> =3 (BHYTpPH TpEYTONbHHKA MOMEUIAKTCH

IBa Kpyra pamnyca !/, m Tpu cekTopa, CYMMa UEHTPa/lbHHIX YT-
n08 kotopuix pasHa 180°). C gpyroi#i cropoubl, X0Ts OBl OXHH

1) 3nech, nanpumep, / A;AzAg ecth yroa, Ha xKoTOpblHl Hago nosep-
HYTb AgA; BOKpPYr Ay B HAIpPaRJIEHHH MO YacCOBOH CTPenake,
YTOOBI COBMECTHTb CO CTOPOHOH AgAjs yraa; TakuM o6pa3oM, yrabnl AjAgAs
4 AgdzA; He paBHbL :

A ALAEAS + A3A5A1 —_ 3600.
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H3 TpeXx yraoB Tpeyroasunka A;A;A; He mnpesocxomuT 605
nycTb sT10 Gymer, nanpumep, / A;A;A,. Tlpeanonokum ewe, 4to
AlAy = AyA;; B Takom cayvae OGydeM
HMeTb

1 .
SAA,A,A,=-2— AyAys A Ay sin /A A A <
AALVE
= —;' AxA‘_?, sfn 60° = -—1—241- .

”TaK, OKOHYaTC/bHO IOJNy4YaeM HepaBeH-
CTBO

A,A§V§>5n
;5 =3

OTKyla caeayer, 4to
on 14
AA, = ——e — ==
1432 2 V3 > 3’5
=Vi> ‘—4_‘-2’-:5- :

Urak, BO Bcex cayyasx HHAMETP CHCTe-

Yepr. 116. MBEl HE MeHblie 11}'—21'—/—5—=1,61...; nHa-
METp B TOYHOCTH paBeH -l-izﬁ B TOM (M TOABKO B TOM) Cay-

yae, KOrAa TOYKM PACHOAOKEHH B BEPUIMHAX MPABHABHOrO NATH-
yronbHuka (uepr. 115, 2).

MMpumeuanue, [Ipn n>>05 HauGonee BLITOAHEIM B CMBICTE Ha-
cTosilieH 3anauyd PacmONOWEHHEM 72 TOYEK ywe He OyNeT TO, PH KOTOPOM
TOYKH PacHoOJOXXeHbl B BEPUIHHAX NPaBWILHOTO n-yroipHuka. Tak Hau-
MEHbIIEE BO3MOMHOE 3HAUEHHE, KOTOPUE MOXET MUMETb AMaMETP CHCTEMBI
WECTH TOYEK, PaCCTOSHHE MEKAY KXKILIMA NBYMA #3 KOTOPbIX HE MEHb-
me 1, pasuo 2 sin 72° =1,90...; COOTBETCTByIOIIEE PACTIOAVKEHHE TOUEK
usobpameno Ha uepr. 116, a. B cayvae n=7 HaumeHbllee BU3MOKHOE
SHaueHHe AHaMeTpa eCTb 2; COOTBETCTBYIOINEE PACcNOJOKEHHE CEMH TOueK
n300paxeHo Ha uyept. 116, 6.

40. 1° n=4. loaTopsa NOYTH AOCIOBHO pacCyxAeHns m. 2°
pellenns npeawAywel 3anaun, yGermnaemcs, 4TO H3 BCeX ye-
THIPEXYTOJILHHKOB CO CTOPOHAaMM IAMHB 1 HauMCHBIUHA auamerp

uMeer ksajpar (4epr. 117, a); ero amamerp pasen Vi= 1,41...



40) PEILEHHSA 143

2° n=>5. TloBTOpAd MOUTH HOCAOBHO COOTBETCTBYIOIIHE pac-
‘cyxaenns 1. 3° pelenns npeanaywed 3agaum, y6exnaeMcs, 4To
B3 BCeX DNATHYFONBHHKOB €O CTOPOHAMH AMHHH | Haumexblunit
A¥aMeTp HMeeT MpaBwibHWA naTuyroabHuk (deptr. 117, 6); ero

anaMeTp 1—i2K£=:1,61... 4, A

3° n==26. IlpoBeaem n3 kaxno0# Bepun-
HH PaBHOCTOPOHHErO TPeyToAbHHKA A AgA;
€O CTOpOHON d KaK W3 LeHTpa Ayry, COedH:
HAIOLLYIO ABe KpyrHe Bepilnun (4epTt. 118, a).

Cepeannnt nyr AjA;, A,Ay 1 A A, o6o3ua- 4 4
YHM COOTBETCTBEHHO uYepe3s A,, A, u Ag B al
TakoM ciayuae A,A,A;A,A;Ag ecTb Boinyk- 4

Nbf IUeCTHYTONBHIK, BCE CTOPOHB KOTO-

poro pasun Mexay coGo. Tak kax myra 4 %

(o]
Ay Ay pasna 60°, 1o /£ Ay Ay =0 = 15%

0TCI0Na JIETKO BHBOANTCH, YTO /. AgAyA, — A /)
=60°1-2.15°=90° n L AdA= ° HJ
== 180°—2.15%°==150° Takum o6pasowm, Yepr. 117.

y wectnyroapiuka Ay A, A, A A A, depeny-
ores  yran 90° n 150°. M3 rtoro, uto [/ AgAA,=90°
L AMaAy == 150°, sakniovaem: AgA; <A, A,==d; otciona cie-

%

4

Yepr. 118.

LyeT, HTO [AHAMETp. WECTHYronbHHKa A A;A;A A A, paen d
(@ pasun Auaronain AyAg, AgAg, AgAg, AAy Agdy B AgA,
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3TOTO0 INECTHYroJAbHHKA). Ilpeanonoxum Tenepp, 4TO CTOPOHH
IIECTHYTOJbHEKA PpaBHH 1; B TakoMm ciaydae anamerp d paseH
2sin 75°=1,93... lokaxem Tenepp, YTO HHKAKOH INECTHYIOMb-
HHK €O CTOPOHAMM IJHHBI | He MOXET HMETb MEHBIUMH XHAMETP.

Tlycts By B;ByB ByBg ectb Kako#-TO BHIIYK/LIH LIECTHYTOAb-
HHK, BCe CTOpOHH KkoToporo pauu 1 (ueptr. 118, 6). Tax wak
cyMMa Bcex yIVIOB LIecTuyroisHika paeia 180° (6 — 2) = 720°,
HafiIyTca IBa COCEAHHX YI/a IIECTHYTOJBLHHMKA, CyMMa KOTOPBIX

2-720°
He MeHblle, ueMm /620 =240°% nycts, Hanpumep, B, n By —

rakue yrae. Ecaum nmpn aTom xora 6u oauH us yrnos B,, B
6oabwe 150°, TO nauAaroHaab, COGNHHSAIONIAA BTOPHE KOHIH
CTOPOH, CXOAZIINXCA B 3TOM yray, Oyaet Goabiie vem 2 sin 75°.
Hokaxem Tenepb, uTo ecan B, =<<160° n B, < 150°,
10 BBy= 2sin75° W3 tpeyronsuuka BB,B; HaxoauM

BBy =2sin 4232 y £ ByByBy=90° — AQBZ H, C/IeJ0BaTeNbHO,

/ B,B,B, = (4 B, 4232> — 90°,
Teneps no Teopeme KOCHHYCOB uMeeM u3 TpeyronbHuka BB.B,
BIB2 - B 32 + B 82 _ 2B3B4 . 8183 COSZ BIB B4 _
B
=1-}4 smZ B 4sine 5 COS [(83 -+ 22> 90°] =

. By [ . B. B
=1 ——4sm—23 [sm (33—{——2~2> —sin ;] =

=1—8 sin%sin%—‘”’cosgﬁ”&

B, B, + By o
_1+851n sm7sm <——2—-———90 )

Taxum ob6pa3oM, paccTosuue BB, OyleT HauMEHBIINM, KOTA4

2 2
BOCHOJIb3y6MCH Tenepb TEM, YTO

By By 1 B,— By B, B,
Sll‘lfSlH‘Q——-—'—Z—'(COS'—z———-COS—E‘— .

B, B, By 4 B,
shipaxceHHe sin 32 sin 22 sin (—ij_—-s 90°) Gy AeT HaHMEHBIUHM,
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Cnegosatensro, npu sazannod cymme / By} / By=¢c (no
. By . B,
yciaosHio 6 == 240°) seipaxenne sin 723111—2—3 6yner TeM MeHb-

me, uem OGonblle Gyaer no abGCOMOTHOH BeNMUHMHE PA3HOCTh
£ Bs— / B;. Ho no ycnosuio uu omun ns yraos B, B He
npesocxoant 150°; nostoMy npH 3alaHHOR CymMMe G BEIpaxeHHe
sin 22 sin & By (CJ]EIIOBdTe!leO, " smli sin 22 sin <82+ By 90°) ,
2 2 2 2. 2
a sHauwuT W aanHa B;B,) Gyler HanMeHbnM, ecin / B, =150°
um /By =150°,
Tpexnonowum Temeps, uto / By==150°, / By=0—150°,
B Takom ciyuae nmeem

BB =14 8sin 75°sin (5 —75°) sin (5 —90°).

Ho 3ameruM Tenepb, yTo B mlecTnyroabHuke A;A;A;A A A,
(wepr. 118, a) L Ay,=180° n / A+ / A;==240° nosromy
A A2 =18 sin 75° sin (120° — 75°) sin (120° — 90°).

W3 cpaBuenus Bhipawennfi ans B;B5 m A;A2 nenocpencTeHHO
caenyer, uro BB, = A Ay =2sin 75° (160 6 == 240°; caexona-

TeNbHO, Ssin (—2-——750) sin (120° — 75°), sin (——90")

= sin (120° — 90°)); npn stom BB, = A;A, TOABKO B TOM Ciy-
yae, ecn / By==/ Ay, [/ By=/ 4.

Takum o6pasoM, MBI 3akaK04YaeM, 4YTO HM OIHH IIECTHYTOdb-
HHK CO CTOPOHAMH JJHHH 1 He lMeeT JHAMeTpPa, MEHbLUETo
2sin75°=1,93...; nauamMeTp LIECTHYrOJbHHKA TOYHO paBeH
2sin75° B TOM (R TOMBKO B TOM) C/Aydae, KOLAA IIECTHYTOJIBHHK
HMeeT BHI, u3oOpameHHulfl Ha uepT. 118, a.

[IpuMevyanue Mb BHAeAH, 4TO M3 BCeX IATHYTOAbHHKOB CO
CTOpOHAMH IJTHHBI | HauMeHbIUuH JHaMeTp WuMeeT NpPaBHJbHLIA mATH-
YrOJbHHK; s HIECTHYTOAbHHKOB 9TO HPEMJOKEHHE yXKe HE HMeeT MecTa.
ITO NOJOKEHHE ABAAETCS OGIIUM: JOKa3aHO, YTONIPU 77 HEUYETHOM mpa-
BU/BHBIA 7-YrONbHHK UMEET HaHMeHbINMH JuaMeTp H3 BCeX A-YTOAbHHKOB
€O CTOPOHaMu RAMHBL 1 (HO TOJNbLKO B TOM CJydvae, KOrJa 4HCJIO 72— H p 0=
CToe, He CyMecTBYeT APYTUX A-yrOJbHUKOB, AMaMeTP KOTOPHX paBeH
OHaMeTPy [paBHALHOTO /A-YIOAbHUKA), @ NpH 1 4e THOM, OoiablueMm 4,
3TO yXe HeBepHO. [loka3aHO Takue, 4TO [IPM YETHOM #, HE HBJ10-
memMcd CTemeHbI JABYX, HaHMeHbMH BO3MOXHBIH HuUaMeTp
n-yroJbHUKAa CO CTOpOHaMHM JJHHBI 1 paBeH paguyCy Kpyra, ONHCaHHOIO

-
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BOKPYT TNPaBHIbHOTO 27-yTOMbHHKA CO CTOPOHAMH njuHH 1 (Tak, B Cay-
Yae n=—~6 HauMeubllee BO3MOKHOE SHAUCHHE AUAMETPa, KaK MBI BUAEIH,
paBHO 2 sin 75% Ho 2 sin 75° ecTb paaMyC Kpyra, OINHCAaHHOIO BOKDYI
IpaBHIbHOrO 12-yronbHuka co cTopoHolf 1). B cayyae, korna n ectb
cTeneHb ABOHKH, 60abluas 4, BONPOC OCTaeTCs OTKPHITHIM. [lokasaHo
TOJBKO, UTO B 3TOM CJyyYae HaHMeHblee BO3MON(HOe 3HauyeHue AHaMeTpa
BAKJMIOUAETCSA TAE-TO ME XK Ay AUHAMETPOM OKPYIHOCTH, ONMCaHHOH BO-
KPyr HpaBHJIBHOIO n-yroJbHHKAa CO CTOPOHOH I (IpaBuo, 1O KOTOPOMY
onpeneasercs HauMeHbIIHH BO3MOMKHBIA IHaMeTP B cJydyae HEYETHOro n),
W PanUYCOM OKPYMIHOCTH, OTMHCAHHOH BOKPYT MPaBHIbHOTO 2A-YTOMbHEKA
co cropoHoff 1 (mpaBwio, IO KOTOPOMY ONpeieisercss HaHMEHbIIHH BO3-
MOMHBIH AHAaMeTp B CJAydYae YETHOTO 7, HE RBJAIOIIETOCH CTEleHblo 2-X).

41. CoBepieHHO OYEBHAHO, 4TO MOXHO MOCTPOHThL JIOMaHYIO
¢ MOGHIM HEYEeTHH M YHCAOM 3BEHbeB, YIOBAETBOPSIOILYIO
YCAOBHSIM 3adauH: OpH #==3 9T0 OyAeT NpaBH/bHBEIA TPEyTOJAbHUK
(sepr. 119, a) nmpu n >3 —
npaBu/ibHasg #-yrojgpHaf 3Be3ja

/ .
@ )]
Yepr. 119.

(uepr. 119, 6). Mokaxem Temeps, 4TO HH NpPH KaKOM 4eTHOM 7
Takas JloMaHas HEBO3MOXHA.

[Iycts AB, CD— 1Ba HecOCeXHNX 3BeHa KaKOH-THGO JoMa-
HOH, yIOBJETBOpsIOLIeH ycaoBHAM 3azayd. Mbl yTBepwaaem, yrto
CD nepecekaer AB.

IeHcTBHTEbHO, COPJACHO YCAOBHIO 3afdaud, Ttouku C u D
o6e 7exaT BHYTpH repecedenus AByX Kpyros paauyca 1 ¢ nen-
TpamH B Touxax A u B (uept. 120). Otcrona cpasy caenyer, uto
C u D ne moryrt jnexatb 1o 0AHy CTOpoHy AB, u6o ecan C nexnt
M0 KaKy-TO Onpenesiestyo cropony oT AB, To Bce ocTanbHbie
ofine TOYKH pPAaCCMAaTPHBAEMBIX KDPYTOB, PACMONOKEHHLE HO Ty
we cTopony ot AB, uro u C, yaaneun or C MeHblle yeM Ha 1,



41) « PENIERHS 147

Paccmotpum Teneps nBe noaymaockoctn Py u P,, Ha KOTOpHE
pasbuBaeT MJIOCKOCTh MNpsiMasi Kakoro-nubo -3peHa A4, JomaHoH
AApAg ... A, yioBiaeTBoOpsIOUIeH ycaoBHAM 3anaun (uept. 121).
IMycts TOuka Az newutr B mosy-
mnockoctn Py, Torma A, newwut
B NMONYyWIOCKOCTH P, (n6o AgA,
nepecekaer A;A4,); Touka Ay
JEKHAT B HOAYIAOCKOCTH Py (160 /

A Ay nmepecexaer AgA;); Touka

Ag NEXHT B TOJYIIOCKOCTH Py

(n60 A A; nepecekaer A;A,) u

T. X., T. €. BCe BEpIIHHKI JOMa-

HOH C HewyeTHBIMH HOViepaMi (Kpo-

Me A;) sexar B MmonynaockocTH

Py H Bce BepUIHHB ¢ YETHBIMH

HOMepamu (kpome A,) — B nony- Yepr. 120.
mnockoctn P,. Ho seenbs AyA,

u A;A, noManofi mepecexaioTcs; OTCIOAA C/AeAyeT, 4TO TOUYKH Ay
H A, nexar B onxo#f u Tol ke noaynaockoctn., CregoBarensto,
7 HEYEeTHO, 4TO H TpeGoBaNOCh NOKa3aTh.

Yepr. 121.

Mpuveuanne [lpercTaBaser HHTEPEC BOMPOC O TOM, KaKOB
HaUMEHLUIMA BOSMOMXHBIH JIMaMeTP 3aMKHYTOH JoMaHOH (MuxeT ObITh Ca-
Mol epecekaioiledcs), COCTaBAEHHOH H3 YeT1HOr 0 HYHCJa 7 OTPE3KOB
nauabl 1. PekoMenayeM 4HTaTenlo IGIBITaTbC CaMOMY PEIIHTh 3TOT BO-
npoc mag caywaeB n=4 4 n==06 (pelwelne Bompoca AA OOILErO cAy-
4asi HEH3BECTHO),
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42, Eciu wHama cHcTeMa. TOYeK COBNAakaeT ¢ BepUIHHAMH
DPaBWIBHOIO Tpeyroabuka co cTopoHo#t 1, To ee neabss aaknio-

YUTh BHYTPb KPyra palHyca, MeHbllero, 4Yem 1—/1 (ﬁ ecTh
pamnyc Kpyra, ONUCAHHOTO BOKPYT [MPABUJIBHOTO TPeyroAbHHKA
co ctopoHol 1; cm. pemenue sagaun 18). Ilycre Teneps mul nmeen
KaKyl0 yroaHo cuctemy todek amametpa 1. Herpynno noxazats,
4yro Kaxabe TpH Toukn A, B u C
CHCTeMB MOXHO SaK/IOYUTH BHYTpb
- V3
Kpyra paamyca —z— . JeficTBuTENbHO,

ecan  Tpeyroiabink ABC Tynoyroas-

A U uwii, TO OH Bech momewaeTcs BHYTPH
OKDYXHOCTH, ONHcaHHOH Ha OoJabluel

CTOpOHE, KaK Ha auamerpe (uept. 122, a);

HO TaK Kak AHaMeTp CHCTeMH TOYeK

@ He mnpestimaer 1, TO paauyc o7Toft
OKPYXHOCTH He Goabuwe !f,, T. €. nawe

8
MEHblle —3—3 Ecan ke Tpeyroabuuk
ABC octpoyroabunil (uepr. 122, 6), T0
X0t Obl OAHH €ro yroa He MeHb-
e 60° (n6o cymma BCeX YT/IOB paBHa
180°); nycts ato 6ymer, uanpmMep,
yron B. Torma no TeopeMe CHHYCOB
OyzeM uMeThb
A ( -
AC 1 V3
0 R=smB<ssmers— 3 "
YepT. 122.

rie R—pajuyc Kpyra, ONHCAHHOrO
BOKpyr Tpeyroasiuka ABC. W3 Toro, uto kaxame TPH M3 pac-
CMAaTPHBAEMBIX TOYEK MOXHO 3aKMOYHTh BHYTPb Kpyra pagnyca

3
l/—3— , caeayer, YTO H BC€ TOYKH MOXHO 3aK/AOYHTb BHYTPb

3
Kpyra paanyca VT— (cM. 3amayy 18). Takum oGpasom, uaumeHb-
Ias OKPYWHOCTh, B KOTOPYIO MOKHO 3aKMOYHTh A106yI0

V3
CHCTeMy TOYEK AuaMeTpa I, uMeeT pamuyc —z—.
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43. OvueBnnHO, 4TO KPYr InHaMerpa | Helb3s 3aKMOYHTDL HH
B KaKoOH KBaapaTt, CTOpoHa KoToporo MeHbumie 1. C apyro#i cro-
pOHBI, HOYTH CTOMb Ke SACHO, YTO Kawaylo ¢urypy nuamerpa 1
MOXHO 3aKIIOYHTh BHYTPh KBaApata co cropouoil 1. Helicren-
TEJNbHO, KAXIAKH KBAaAPaT, 3aKMIOYAIOUIMA BHYTPH Ce6d KaKYiO-TO
¢urypy @, Bceraa MMKHO yYMeHbIIHTb C TeM, 4TOOH XOTd Gul
oIHa 1apa M[POTHBONOJOKHHX CTOPOH KBaapaTa «YNHpPanach» B
¢urypy (vepr. 123). Ho ecim A u B—roukn durypet @ nna-
MeTpa 1, jexamiye Ha [POTHBONOJOKHHIX CTOPOHAX KBAJApaTa,
conepxkautlero P BHYTPH cebsl, TO PacCTOAHHE MEWIAY STHMH CTO-
poHaMH KBalpaTa (MM, 4YTO TO Ke caMmoe, CTOPOHA KBajapara)
He npesocxoant AB, a AB=<<1.

Takum oGpasom, HauMeHbIIMH KBagpaT, B KOTOPHIH MOMHO
3aK/MOYuTH 0Oy Purypy auameTpa 1, nMeeT CTOpOHy, paBHYIO 1.

8
Yepr. 123. Yepr. 124.

44. JlokaweM, UYTO BCAKYIO TIIOCKYI0 3aMKHYTYIO JIOMaHyIO
nepuMetpa 1 MOWHO 3aK/MO4HTb BHYTpb Kpyra paamyca !f,. [Tycts
A —npousBonpHasd TOYKa HameH saomano#f, B— Takas TOuka
JoMaHO#, yto o6Ge 4acTH JoMmaHoH, coeaunsiowHe Toukn A u B,
HMEIOT OZHY W Ty e maauny !/, O— cepeauna orpeska AB
(uept. 124). Tlpoeemem okpywHOCTH paauyca !/, ¢ LeHTpoM B
touke O. Mul yTBepiaaeM, 4TO Bcsl JoManas OylerT 3aKmo4aThed
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BHYTPH 3TOH OKPYXHOCTH, T. €. 4TO pacCTosHne moGoH Toukn M

-aomanof g0 toukn O uwe Goabwe !/, JledcrBuTenbno, MycTs
M — npousBosnbHag Touka JoMaHoH, M — Touka, cumMerTpudHas
M ortHocurenpdo toukn 0. Coegunnm toukn M u M ¢ Tou-
kamn A n B. Tak xax AM He Gosabiue 4acTH JOMaHOH, 3aKMO-
yeHHod Meway Touykamu A u M, a BM He Gosablue yactu J0-
MaHO#, sakmoueHHOl mexay toukamu B u M, 1o AM-}-BM
He Oo/blle YacTH JOMaHOH, 3aKMOYeHHOH Mex Ay Toukamu A u B,
T. e. He Goabure !/,. Ho us uwepr. 124 werpynuo ycmotpers,
uro AM=BM, BM=AM, OM==0M. W3 paccmorpenns
rpeyronbuuka AMM' werpyaHO, BbIBECTH, 4TO

MM =20M < AM-+ AM' = AM-}- BM <

yto n TPeGOoBaJOCh MOKA3aTh.

C xpyrofi CTOpOHB, AN aMeTp 10MaHOH# nepumerpa 1 Mo-
#eT OBITh CKOMb yromHo Omusok k !/, (rax Oyaer, Hampumep,
B TOM cJy4ae, eCJd JoManast npeiactasager cobod pomb co cTO-
POHOH 1/, M OYeHb Ma/abIM OCTPHIM yrioM). A TaK KaK AHaMeTp
KPyTa, COLEPKALLETO JOManyl, OYEBHAHO, He MOKeT OHTb
MeHblle XHaMeTPa JIOMaHOH, TO HHKAaKOH Kpyr paamyca, MeHb-
urero !/, He MOXET TOKPHBAaThb 1106 Y0 IIOCKYI0 3dMKHYTYIO
noManylo nepumerpa 1. CaenoBarenbHO, HCKOMOE 3HA4EHHE Da-
auyca kpyra pasuo !/,

1 1
7 OM<7

A

45. Ham nago nokasath, 4TO BCe BEDPINHHBI JOMAHOH Jexar
BHYTPH Kpyra paauyca 4 ¢ ueHTpoM B TOYKe A, T. €. UYTO Bce

paccroanna AgA;, AyAs, ApAs, ..., A4A, Menbme 4. Ilycrs
A, — KaKaf-To u3 Bepwun A, A, ... , A, (To, 4TO BepuliiHa
A| JeKUT BHYTPH 3TOTO Kpyra, odesuano, u6o A,A, =1 < 4).

OmnuuemM BOKpPYT TpeyroabHnka AyAjA, oxpyxusocts Cy, BOKpyr
Tpeyroibuuka A;A;A; — oxpyxuocTh C,, BOKPYT TpPEyToOibHuKa
A3 AgAy— okxpyxnocTs Cy ¥ T. J., HAKOHEL, BOKPYr TPEyrob-
wuka A, ,A, (A, —okpyxsocts C, ; (uepr. 125,a). Llenrpu
okpymuoctTet €y, Cp, Cy, ... , C,_; 06035auuM COOTRETCTBEHHO
yepes Oy, Oy, Oy, ..., O,_,.

Paccmotpum  somanyilo  Ay0,0;0;,. .. Op_(A,.  Ouesunso,

AoAk < A()Ol + 0102 + 0203 "'1_ e "I" Ok_zok_l + Ok—lAk ==
— A001 _l“ (0103 + 0203 + e —}'— Ok_zok_l) —l— Ok——lAk'
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[Tycts S; ectp cepeanna orpeska AgA;. M3 tpeyronbuuka
A;S;0, HaxomuM

AS y
A0, =A,0, = o1 = 2 .
L Y17 cos £ 01A;S; cos L2414
2
Ho no ycaosuio /A;A1 Ay << 120°; caenosaTtensHo, Q%AII—AO<GO°

H
]/
A0, < —12_—1,

cos 60°

AHaNOTHYHO HOKA3LIBAETCHA, YTO
A0, <1

Takum o6pasoM, HaM ocTaercd
TOJABKO OLEHHTh JJIMHY JIOMaHOH
0,0,0, ... 0,_;. Tlpoenem uepes
ToukH A, H A; OKPYyWHOCTH Cy,
Cs, ..., Ch—1, DaBHHE COOTBET-
CTBeHHO okpyxHoctam Cg, Cs, ...

, Cp_1; LEHTPBI BTHUX OKPYKHO-
creil 0603naunM uepes Oi, Of,

,O;_l. Mupi yTBepmZaeM, 4TO

0,0;== 0,05, 0,0,= 05,03,
0,0, = 0304,
, 04 30, _1==04_20;_,.
HeiicTBuTebHO, Napa OKPYHKHO-

crei C; n C,; paBHa mape OKpyx-
Hocteli C; u Co; ecau CIBHHYTh
NEepByl0 Tapy OKPYXHOCTeH TakK, 4ToGu oTpe3ok A4, nepemwen s
paBHBIH emy 0Tpe30K AyAy, TO 9Ta mapa COBNALAET C NAPOH OKPYH-
Hocret C; u Cj. Otciona crenyer, uto 0;05==0,0;. Ana-
JOTHYHO mnapa OKpyxHocTe# C, n C, paBHa nape OKpYyXHoCTeH
Cs u Ca, ABHKEHHE, NEPEBOLsillee OTPe30K ApA, B OTpe3ok
ApAy, cOBMEINAeT MepBYIO Hapy okpyxHocTel co BropoH. [lo-
9TOMY 020320503. TouHo Tak ke HOKa3LIBAIOTCA M PaBEHCTBA

0304:050@ ceey Okuzok'_le/;,_z Ok—1 (cm. uept. 125,6),

Yepr. 125,
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Taxum o6Gpa3zom,
0,0;+ 0,0+ 0,0, 4. .. 4 0,_30,_1 = 0,0, -} 0203+
+ 0504+ . .4 0r—205 1.

’ ’ ’
Bce toukn Oy, Oy, O3, ..., Oz—1 pacnonoxeHsl Ha Mep-
TEHANKYAsipe, BOCCTABAEHHOM K OTPe3Ky AgA; B ero cepeanne S;.

» Ecan 0603Ha4NTh CepeldHHBl OTPEe3KOB A;Ay, AxAy, ..., Op 24,
conTBeTcTBEHHO udeped S;, Sg ..., S, 1, TO Jerko NOAyYHTh
AA
0,8 = AiStg £ 0\ AS = tg £220%,
0481 == 038y = A,S, 18 / 0,4, _% _4_“.3{‘_2‘11
’ A A3A
038, = 048, = AySytg £ 034;S, = tg &0,

..........................

0:%—1 S$1=04_1S;_1==Ap_1S:—11g Lok—lAk—lsk—l =

1 Adp A

Ho mo ycioBuio samaun
60°<< L AA A< L AA <. ... << S A, A A, <<120%
cnenoBaTeasio, .
S 1g30°< 0,8, <018, < O3S, < ... < OhsS; < 5 1§ 60°.
I/IB MOC/ICAHUX HEPAaBEHCTB BHLITEKACT
0,05+ 0305+ 0504+ . . .+ Ok 90 _1== 0,04 _y =
= Op18) — 048 <+ (1g 60° — tg 30°)
M, 3HAYHT,

0,0, 0,0,4-0,0,+ ...+ ok zo,e,l <+ (ig 60°—1g30°)—
= (V:—s —5° m

ofKyna 'OKOanTeano nMeeM
AOAk = AOOI "I" (0,0, + OzO + + Ok—-zok-l) “l‘

Foa=t iy,

YTo H TpeGOBanOCh AOKA3ATh.

3
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46. Ouesnmxo, HOCTaTOYHO PAcCMOTPETh CAyvalh, Korma WIH-
puHa R —r xoabla MeHblle 1; B npotneHoM cayuae yron AOB
MOXeT OHTh paBeH Hynio (4epr. 126). anee moxnO cuutats,
: 4TO OANH KOHell A oTpeskKa
AB pacnonoxed Ha Gonblueft
H3 OTPaHHYNBAWILAX KOJIbLO

Yeprt. [26. Yepr. 127.

OKPYXHOCTEH: B MPOTHBHOM CJy4yae CABHHEM Mapasiie/lbHO OTPe30K
AB Ttak, 4ToObl OINH KOHEIl €r0 NONaJd Ha 9Ty OKPYXHOCTb; MpH

Yepr. 128.

atom yroa AOB tonbxo ymensmntes (yept. 127). Hanee npose-
IeM u3 TOYKn A BHYTpH KoAbLa Ayry BB, paanyca 1 (uept. 128);
TouKa B JO/MKHA NekaTh TAe-TO Ha 910# ayre. [lposenem rtenepn
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u3 touku O KacaTenbHyio OB, k OKpYyXHOCTH, KOTOPOH NpHHAL/E-
wuT 9ta Ayra. Ecan Touxa By newut Bue ayru BB, (uept. 128, a)
HIH COBrnagaeT ¢ ee KOHUOM B, 10 yron AOB npn DBHXeHNH
Toukn B no ayre BB, ot toukn B,;, newawel na Gosbmel
OKDYKHOCTH, 10 B, BCce BpeMs YBeJNHUWBAETCH; C/IEROBATENbHO,
3TOT yTOJ UPHHMMAeT HAuMeHblliee 3HAYeHHe, korma B cosna-
naer ¢ B, (1 naubonbuiee, koria B cosmanaer ¢ B,). Ecan xe
Touka By nexut BHyTpH ayru BB, (uept. 128,6), To yror AOB
yBEIHYHBAETCS, KOTAa Touka B nBmkercd ot By x B, a sareM
HAYMHAET YMEHBUIATbCS; CeA0BATENLHO, B ITOM Cayyae yroan AOB
OpHHHMAeT HAHMEHbLIEE 3HayeHHe, KOTAa To4YKka B coRmapaer
¢ KaxkoH-to u3 Touexk By mam B, (n Haubonnluee, korga B cos-
nazaer ¢ By). HMrak, Bo Bcex cayuasix yroa -AOB npunnmaer
HauMeHbll€e 3naueHye, Koraa B coBnajaer ¢ OLHOH H3 TOuek

By unn B,.
Ot1MeTUM Teneph, 4To
R4-r2—1
cos / AOB, = —
(cnenyeT M3 paccMOTpPeHHst TPEYTONbHHMKA 0AB,), n
R4 R2— | 1

- OnpemenuM, B KakoM ciaydae Oyaer OO/bLIe HEPBHIA H B KaKOM
clyuae BTOPOH W3 STHX YIIOB.

OueBuaHO,
Refrr—-1 2RR—-1 R3LPRrz— ——2R2r—{—r
2Rr 2Rz T 2R2r
1
_R—n(R— 1)__(R”’)<R"“ ﬁ)

R2r - 2Rr

Orciona chaenyer, 4To

ecan r<R— —ll? , 10 cos / AOB, > cos / AOB,
u, cregoBatensio, / AOB, </ AOB;;

ectn r > R'_TI?’ , T0 cos / AOB, < cos / AOB,
u, caenosarensho, . AOB, > / AOB.
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I/ITaK OKOHYATeJbHO IOJYYaeM: eCJH r = R-—Te-, TO Hau-

MeHbIIHH Boamolmnuﬂ yron paBeH arccos(l ~ m ) ( 2arcsm2R)
eciu r<tR——4(Ho r=R—1), TO HauMeHbIUUH BO3IMOWHBIH

R
1 recos et 2 — 1 1L
yroJ paBeH arc ST -——R,

COBNANAIOT); ecl r < R-—1, TO HauMeHbIIHH BOSMOXHEI YTOJ
paBeH HyJIO.

(ecnn r=— To 06a oTBeTa

47, OGo3HaunM pajHyC HAHMEHBIUErO *KPYTa, BEYTPH KOTO-
pOro MOXHO MOMECTHTb # TOYEK, O/HAa W3 KOTOPHX COBHAamaer
C LEHTPOM Kpyra H pPacCTOSIHUSL MEXIy KawIhMH JIByMs He
medpmie 1, yepes R,. Hama sazaya coctout B TOM, yToGH OfIpe-
HeJUTh 3HayeHuss R, [PH HECKOAbKHX TEpPBbLIX 3HAUEHHSX £.

1° CoBepuieHHO 0YEBHIHO, YTO

RZ fo—l R3 et R4 e R5:R6_——_—R7::1

(BHyTpn Kpyra paaumyca 1 MOXHO MOMECTHTb 7 TOYEK, PacCTOSHHA
MEWAYy KawIbMH ABYMd M3 KOTOPHIX He MeHble 1; A0CTaTOYHO
HPHHSATH 32 9TH TOYKH LEHTP Kpyra M IIecTh BEPIUHH NPAaBHJb-
HOTO BOMCAHHOTO [ECTHyrojbHuka; vept. 129,a).

2° Tlycts BHyTpu Kpyra paanyca R pacrno/ioleHo 7 TOdek,
TaK YTO OJHA M3 TOUEK COBIMANAET C IIEHTPOM Kpyra H pPaccTOAHHS
MeMJly KawJbIMH JIBYMf H3 Touek He menbuie 1. B rakom cayuae
n—1 u3 3THX TOUYEK PaCMOJOXKEHH BHYTPH KOJAbLA C LEHTPOM
B n-# Touxe A;, 00pa30BaHHOIO OKPYXHOCTAMH pannycoB 1 u
R. Ilpu stom paccrosnne Mexny KakIwMH AByMS H3 3Tux #— 1
Touek He wmenblle 1 ® XoTa 6bl OXHH W3 YTJIOB, MOJ KOTOPBIM
BHIHH 13 LEHTPA KOIIbUA OTPE3KH, COCMHSIOLLME STH TOUKH,

HE INPEBOCXOIUT Jdro 3aMeuaHue YKasblBaeT Ha CBA3b

1
HacTosluel 3amayu ¢ Npeabmyuied.

Eean =8, n—1=7, to mawa samaya CcBOZMTCH K TOMY,
yTo6bl HaHTH HauMeHbLICE YHCI0 R Takoe, YTO BHYTPH KOJbla
¢ ueHtpoM A, 06pa30BAHHOrO OKPYKHOCTAMM paauycoB 1 v R,

MOXHO pacloNOXHTh 1BE TOUKH A; M A, paccTosHHE Mexny
{e]

T

KOTOpHIMH He Meublie 1 u yroa A;A;A, He NPeBOCXOXHT



.
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PEHNIEHNUA
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Yeprt. 129.
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B cuay pesyanaTa 3amauu 46 414 8TOr0 HEOGXOIHUMO, YTOOH GHIIO
N o]

1 ; OTCIOAA cJedyeT, yTo R, — — 5P 1,15...

2 arcsin 5 2R — A -
2 sin 7

(uepr. 129,6).
CoBEpLIEHHO TaK e HAXOAHM
1 : 1

RQ:——Wzl,BO... ) RIQ:_—W:1)46--° ’
2 sin g 2 sin 9

R“:—-—IS—UO: 1,61. .

10
IMMpumeuanue. Otmerum, vuyt0 1pPH 7 > 11 MBI 6yaeM HMETb
1
R,— 5~ > 1, 1 COOTBETCTBEHHO STOMY Haud0/ee BHIMOLHOE PAaClONOKEHHE

R
n Todex yme He OyneT nonoGHo Jept, 129, 6 (cm. penlenue 3anayn 46).

Tak, HampuMep, C IMOMOIIbIO BTOPOH H3 GoOpMya pellleHHs 3agauu 46
(o]

R
HETPYAHO BLIBECTH, uTO arccos 7”_?, oTkyRa Rjg=2co0s30°=
—1,73... ; pacnoJoxenue 13 Touek BKpyre paiuyca V3, YIOBJIETBO-

pawLIee YCJIOBHKIO 3a1auH, 6y1eT HeTb B, H300pameHHblH Ha yepT. 129, 8.
i -

48. Pemenne aToH 3amaun 6MM3KO K PeLIeHHIO HpelblAyLiel
H TaKXe OCHOBBIBAETCS Ha Teopeme
3azaun 46.

Ha «kawgolt cropose IiMHH
1 OpaBHABHOrO IMECTHYTOJIBHUKA,
BHE ero NOCTPOMM KBaApaThl (YepT.
130). Bepwunnmu xsaaparos, He siB-
AFIOUHecs BEPLINHAMH HCXOLHOTC
LIeCTHYrOMbHIKE, CJyXaT, KaK Jer-
KO  BHHeTb,  BepHIHHaMH  [pa-
BHJILHOTO ABEHAALATHYTONBHHKA, Pa-
IUyC KpyTa, OINHCaHHOIO OKOJO
3TOTO NBEHaJUATHYTONbHHKA, PaBeH

;—:s‘in 15°=1,93... Taxum o6pa-

30M, BepLIMHbLI BCEX KBaAPAaTOB BMECTE C LEHTPOM IIECTHYrOMb-
HUKa 006pasyoT cucTeMy H3 19 Todek, KOTOPYI0 MOXHO 3aK/MOYHTH
B kpyr paaumyca 1,93..., T. e. paamyca, MeHbUIEro 2; mpu
9TOM paccrosune Mmexnay OmmxaliinMu u3 STHX Toudek paBHO 1,

Yepr. 130.
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TMokaxem Tenepb, uto 20 TOYEK, YAOBJIETBOPSIOUINX YCIOBHIO
3ajayH, HMKAaKHM 00pa3oM He/b3f NOMECTHTH BHYTPH Kpyra pa-
quyca 2. B pewenun 3samauyn 47 Mbl IIOKasaiu, H4TO PagHyc
HAUMEHBILET0 KPYTa, BHYTPH KOTOPOTO MOXHO momecTuTh 10 TO-
4eK TakK, YTO O[HAa H3 TOYeK COBHalaeT C UEHTPOM Kpyra H
paccTOSHHA MEXIy KawIbIMH JABYMS TOUKaMH He MeHbiie 1,

paBeH =1,46... IlostoMy BHyTpPH KOJBlIA, OrpaHHYeH-

2sin 20°
HOTO KOHUEHTPHYECKHMH OKPYXHOCTAMH pamuycoB 1 u 1,45, Hesp-
31 TMOMECTHTb AEBAThL TOUYEK, PACCTOSHHA MeWAY KWABIMH IBYMS
H3 KOoTophx He MeHbuie 1. To4yHO Tak Ke MOWHO [OKA3aTh, 4TO
BHYTPH KOJIbila, OTPAHHYEHHOTO KOHLLEHTPHUSCKHMH OKPYHKHOCTAMH
panuycoB 1,45 u 2, nennss nomectuth 13 Touek, pacctosHus
MeXIy KaxIbIMH JABYMS H3 KOTOpPHIX He MeHblle 1; yron, non
KOTOPHIM BH/JEH H3 [EHTPa KOJblA OTPE30K, COEAHHSWuLni Ka-
3 4 1,45) 28,3°,
221,45
a 13-28,3° > 360°. Orciona crenyer, uro ecau 20 Touek, y10s-
JETBOPSIOUINX YC/AOBHI) 3a1ayH, MOMELIa:0Tcsi BHYTPH Kpyra pa-
auyca 2, to aubo ceMb TOYEK loMmeulaioTcsa BAYTPH Koabua C,
06pa3oBaHHOTO OKpyxHocTAMH panuycgs 1 m 1,43, a 12 Touex —
BHE 9TOTO KOJBLA, MubO BOCeMb TOuek romeniawrcsi BHyTpH C,
a 11 —gne C (20-fi Touko#t B 060OHX C/Ayuyasx sIBASETCH IEHTP
O okpyxHoctu). Pacemorpum ortmenbno oba srte caydad.

1° Cemb TOouex A, A4; ..., A, pacnofOoXeHH
BHYyTpH koabua C, a 12 touex By, By, ..., B —BHe
atToro koabma (depr. 131,a). Mul Gynem cuHTaTh, 4TO KakK
HepBLIe CeMb TOUYeK, TaK M Inocaenyioune 12 TOueK CIeAyIOT
IpYyr 3a JPYroM B BHIHCAHHOM TOpsAKe IpH 00X04e BOKPYT
nentpa kpyra. OTMeruM mpex/e BCETO, 4TO HH OJHA H3 HEPBHIX
CeMH TOYEK He MOXeT OwnTb pacHO/OXeHa BHe KoJblid, 00paso-
BAHHOTO OKpyxHOcTsiMi paanycoB 1 u 1,30. JlelicTBuUTENbHO,
ecin Gwl, Hanpumep, TOYka A; Jexasna BHe 3TOTO KO/abua, TO
kaxabii u3 yrios A;08, u A,0B,, rae O —uedTp kpyra, a
B, n B; — nBe Ommxkafimne k A; TOuKn B, pacnosoxedHse ¢ pas-

2
HEIX ¢TOPOH 0T OA|, 6611 Obl HE MEHbIIE aICCOS —— 3 + (1133) =25,5°,

Kne-1u60 1Be U3 STHX TOYEK, HC MEHBIIIEC arccos

(cM. pemenue 3agaun  46). CnenoaaTeano, Mbl  uMenn Owl
£ BiOB,>>51,0°. Jlanee B cumay pesyabrara 3azayn 46 kax-
bt u3 yraoB B,OBg, ByOBy, ..., By OBy, B,0B, se menblue
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12

Yepr. 131.
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28,3° (cm. Bome). Ho 11.28,3°-151,0°7>360°, orkysa u
CReAyeT Hallle yTBepKIECHUHE,

Takum o6pasoM, MH MOxeM yTBep#aAaTh, 4To 12 TOUEK
pacnonoxenn BHe Koabua C, a ceMb TOYEK — BHYTPH MEHbLIErO
KOAb1a ¢, 06pa3s0BaHHOTO OKPYXHOcTAMH pamnycos 1 n 1,30,
ITpu stom B cuay pe3dyapTara 3anaun 47 Bce IOCAEIHHE CeMb
TOYEK He MOTYT JexaTb BHYTPH KOJbld, OOPa30BAHHOIO OKPYH-
Hoctsimu paamycos 1 w 1,15, Ilycrb, uanpumep, Touxka A; ne-
WHUT BHE 3TOro Konbua. Haree MOWHO MOKaszaTh, 410 XOTH Obl
OIHA W3 LIECTH OCTAa/NbHHIX TOYEK PacmofokeHa BHe Koabua c',
o0pa3oBaHHOro okpyxuoctsimp paanycos 1 u 1,10: pekcrsu-
TEJAbHO, €/ Obl BCE LIECTh TOYEK Ay, Ag, ..., A; Jexann
BHYTPH B8TOro Koamua, 10 yrae A,O0A; A0A,, ..., A;04,
6uin OBl HE  MeHblIe 2arcsin—2—‘—11—1§-54,0°; yran AjOA; n

;
A;OA, Bouin Obi He Menblle

: 1 — 45 00 o o o

2 arcsmm—\_40,2 ,a 5.54,0°42-45,2°>> 360°.
IMycrs By u By, — touxku B, nauGonee 6anskne k A; o pac-
MONOKEHHBIE ¢ pasnblX cTopod oT OAy; B TakCM cjlyyae yrvbl

5)2
A OB, u A OB, ne meubllie arccos%_g—(.ll’l%% 20,0° u yroxa

B,0B, ne menpme 40,0°. Touyno tax xe, HCIOAB3YyH TO, 4YTO
OoHa W3 OCTAMbHBIX TOYeK A pacnmojJmKena BHE KoJbla ¢,
MOXCHO NOKa3aTh, YTO OAnH U3 yraoB B,08;, B,OB;, ..., B,0B,

1,192
HE MeHblle Qarccosgjg‘—fll)%Q-l(i,SO:SS,& Ecan ato ot
we yron BOB,, xotopuil ¢urypuposan y Hac BHIilE, TO OH
zZomken OniTh paxe He meubwe uem 20,0°4-45,2°4-16,8°=

= 82,0° <H60 yroJd MexAy KaxAbMH AByMsS H3 To4ek A He

1 o
MeHblle 2 arcsin 513 = 45,2°); B 3TOM ciy4yae Mbl UPHXOIHM
<Ay

K TpoTHBOpeunio, Tak kak 11.28,3°-}-82,0°>>360° Ecuu
we cpean yraos B,OB,, B,0Bg, ..., B,OB; ectb oaun He
meubiinii 40,0° u oaus ve mespmnd 33,6°, TO MB TaKke cMo-
WeM TPHHATH K NIPOTHBOPEYNIO, €C/AH TOJNBKO BOCIOAb3YEMCH TeM,
4TO B CHJIy pesyJbTarta 3afgaun 47 ne OoJjee NeBATH K3 HaUiuX
20 Toyex wmOryr OBITb PpACHOJIOXKEHB BHYTPU OKPYWKHOCTH pa-
muyca 1,60 u, ciemosarenbio, He Oojee JByX u3 Touek B
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3aKII04aloTCH BHyTpﬁ 9To#t okpyxHoctH. [lostomy no kpatinett
Mepe 8 uz 12 yraoe B,0B,, B,0B,, ..., B;;0B{ He MeHbiue

yem 2 arcsin:-z]_—2 = 28,9° TakuM 06paszom, B 3TOM Cayuae cyMMa
yraos  B,OB; -+ B,OB;+ ... -} B;,OB; e wMeublie deM
40,0° |- 33,6°-}- 6.28,9° 4 4.28,3° > 360°. SrtuM H 3aKaHuH-
Baercst pasGop cayuwas 1°, '

2° Bocemb 1049ek A, A, ..., Az pacnonoxeHn
BHyTpu koanabua C,allTouex By, B,,..., Bjy—BHe aTOTO
koabua (depr. 131,0). Ilpn stom B cuay pesysnbrata 3agayu
47 Bce Bocemb Touexk A He MOryT OnITb pAacHONOW¥eHH BHYTPH
kpyra pamnyca 1,30: xots 6bl OHa u3 9THX TOueK (6yjaem CuuTaTh,
uto 3T0 A;) HaxomuTcs BHe 9TOr0 Kpyra. [lanee copepiueduo
aHaNOTHYHO TOMY, KaK MH paccyxiaan npn pasbope cayvas 1°,
MOMHO MOKAa3aTb, UYTO K3 BOChMH TOYEK A He MeHee XBY X

aAexar Bue gpyra paimyca 1,23 (STO cnedyeT H3 TOTO, 4YTO

[o]
125—]—-2 .‘ZarCam2145 ~6 .47,1° —{—2 40,3° >

> 360° ; 3HaunT, KpoMe A, elle Kakaf-T0 M3 TOuYeK A Jje-

KUT BHE STOTO Kpyra. HaKOHeLL, TOYHO TakK XK€ IOKAWKeM, HTO
K3 BOCBMH TOueK A He Medee Tpex Jaexar BHE Kpyra

, 1
pamuyca 1,15 (aro creayer U3 TOrO, 4TO 4-2arcsm2———‘1,15—f—

4.2 arcsin ! ~4.51,5°4+4.40,3°>>360°); caenora-
2-1,45

Te/IbHO, KPOMe TOYeK, YIOMAHYTHX BbllIE, elle OfHAa TouKa A
JIeXHT BHE TOTO Kpyra.

Ilycts tenepp By u By — Touku B, nanbonee 6Gauskne K
TOuKe A, H pacnojoxenHbe ¢ obenx ctopod oT OA;; B Takom

‘ 3 (1,30
caydae. yran A,0B; n A;OB; ne menpuie yem arccos 4 5 33— .

== 25,5° u yron B,0OB, ne wenbme 51,0°. Touno tax xe,

HCMOAB3YS TO, YTO elle OJHA M3 TOueK A JIeKHT BHE Kpyra

panmyca 1,25 u oxsa— Bus Kpyra pamiyca 1,15, moxno moxa-

3aTe, 4TO0 O#MH M3 yraos B,0B,, B,0B,, ..., B;0B, ne
1,2

MeHbie 2 arccos :)%12(—1—%)— = 2.24,12=48,2°, Ecnu Kaxne-1160

ZIBa U3 STHX Tpex «BOMbUINX> YIVIOB COBMANAIOT, TO COOTBET-,
cTByioOUMit yroa He Menbiie uem 20,0°-} 24,1°-}40,3° =84, 4°

6.2 arcsin

11 J. O. LHikaspckuit u Ap.
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(u6o xawnw# w3 yraoB A 0A,, A,04; ..., AOA; ne

. 1 ,
MeHpIle  YyeM 2arcsmme40,3°); B ITOM cJyyae Ml
)

TIPHXOIHM K NPOTHBOpEuHIo, Tak kak 10.28,3° -1 84,4° > 360°.
Ecmn xe wus yraos B,0B,, B,0B, ..., B,0OB, oann He
menbie 51,0° apyroit 48,2° u Tpernit 48,2°, To MH CHOBa
MpHXOAMM K IIPOTHBOpeYnIo, TaK kak 51,0°-448,2°-1 40,0°-
+8-28,3°>>360°. Jrum saxaHunBaercs pasGop cayuast 2°.
Taxum o6pasoM, HauGoablee YHCIO TOYEK, KOTOPHIE MOXKHO
PACIONIOKHUTE ¢ cobaloleHneM ycaoBuii sajgayn, pasHo 19,

49. Tak xax enuumyHBlf Kpyr, Kacamoimiics S, BHIen
n3 uentpa O Kpyra
S non yraom 60°
(uepr. 132,a), 7O
K S Henp3s mnpmio-

<0

‘!‘f \V4

/

a) 9
Yepr. 132,

360
KHTH Gobue 6<= 505 ) HenepeceKalomuxcss eAMHHYHHX  Kpy-

roe, lllecTs KpyroB, OYEBHMAHO, OIPHIOKHUTEH MOXHO (uepT. 132, 6).

Hanee, ecnmn Oy u O — LUEHTPH JIBYX NPWIOKEHHHX K S
enrnHnuHbBX KpyroB C; u C, Takux, 4to O; He JexHT BHYTPH C,,
a O, ne nexut BryTpn C; (yepr. 133,4a), 10 0,0,=1, 00, =

=00;,=2 un L/ 0,00,z=2arcsin —i— =~ 29,0° Orciona su-

Texaer, 4To K S MOXHO DNPUIOXHTh He Goable 12 ( 12 ectn
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o

360
uenasd 4acth Kpobu eNVHHYHLIX KPYrOB T4K, YTO HU OXHMH

29,0°
H3 HHX He 6yIeT colrepXaTb BHYTPH celd LIEHTp APYroro Kpyra;
12 kpyros, O4Ye€BHIHO, NPHJIOXKHTb MOXHO (4ept. 133, 6).

50. Ha uepr. 134 mnokasano, uro 18 kpyros, yzoB.1eTBo-
PSIOIIHX YCJIOBHIO 3aJayH, pasMeCcTHTh MOMKHO (lUecTh KpPyroB
yepr. 134 nMe0T LieHTpbl B BEepIUHHAX NPABMIBHOIO IIECTHYIOJIb-
HHUKA, BIHCAHHOIO B S,
ocTaibHLie 12 — B Bep-
[MKMHAX KBAJAPATOB, MO-
CTPOEHHBIX HA CTOPOHAX
BIHCAHHOTO LIecTu-
yrolbHUKA BHE €ro; cp.
¢ yepr. 130). To, uro
6osbine 18 kpyros pas-
M2CTHTh HEeNb3d, cJe-
ILyeT M3 pe3yiabTarta 3a-
mayn 48: B NPOTHBHOM
clyyae  LEHTPH BCEX .
Kpyroe (BKA1o4af LEHTP
O xkpyra S) o6pa3oshl-
Banu Obl CHCTeMy U3
20 uam 6onblie TOYeK,
: 3aK/II0YEHHBIX  BHYTpH

YepT. 134. Kpyra paaunyca 2 c ueH-

TpOM B OJHOH H3 3THX

Toyek O M TAKHX, YTO pACCTOSHHE My KaXIbIMH IBYMsl U3

STHX TOYeK He MeHbme 1, B TO BpeMd KaK B CHAy TeopeMmhl
3amauyu 48 TakoH CHCTeMH TOYEK He MOXET CYIlleCTBOBaTh,

51. IlepBoe pemenne. IlycTb O -—LeHTP OCHOBHOrO
kBazpata K, O; u O, ~ LeHTPH NpPHJOWKEHHBIX K HEMy Hemepe-
cekalomuxcsa kBazpatoB K, n K, (vepr. 135,a). Tak kak nau-
MeHplllee PAacCTOSIHHE OT LeHTpa ENHHHYHOrO KBajpaTa 1O €ro

< » TO OTPe3KH 00, 00,, 0,0, ne wensbuie 1.
Hanee, Tak kax kBaxpatel K u K; CONpPHKAacaloTcs B HEKOTOPOH
Touke A, 10 00;=<<OA-} O,A<V§ (uéo Haubonbllee pac-
CTOSHHE OT LEHTPa ENMHHYHOrO KBAaApaTa A0 €r0 TPAHKIM PABHO

®

I'PaHuULl  PABHO
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- o
KT) . CrnenoBarensuo, To4kn O; u O, nexaT BHYTPH KOJIbLIA

¢ LedTpoM O, OrpaHHYeHHOTO OKPYKHOCTAMH panuycoB 1 mu
V'2; a tax xax 0,0,=1, 10 yron 0,00, B culy pe3ynb-
tata 3agauu 46 He Meuplue .‘Zarcsin2y7 =~ 41,4°. Orcoza

T
-
’( 0(-\\ /// - ’
\ / A 1 2|4
\\ // ‘
\ / s / g
AR
7165
o &

Yepr. 135.

cnenyer, yTo K KBaapaty K Heab3s MPUAOKHTb GoJbllle BOCBMH
HenepecekaloIUXCs eNUHHYHLX KBAapaToB, Tak kak 9.41,4°™>
>>360°. To, uTo BOCeMb KBan-
PaTOB MPHAOKHTH MOXHO, Cle- \L Il
ayer u3 uepT. 135,6.

Mpumevanue. vy 3anauy

MOXHO TaKXe pelidTb, He MNOJb- 7 A
8¥ACb TPHI'OHOMETPHYECKHMH Talbiu-

. ]
naMu. 2 arcsin V3 €CTb YroJ npH 7

2
BEpIIMHE  paBHOGENPEHHOTro  Tpe- Hepr. 136.
yroabHuKa C GOKOBBIMH CTOPOHaMH
¥V 2u ocHosauuenm 1. [punoxum apyr K Apyry AeBaTh TaKUX TPEYrofb-
HHKOB TaK, KaK 3TO yKa3ano Ha Yept. 136. CyMma AJHH OoCHOBaHHH BCex
STHX TPEYroAbHHKOB OYAET MPEBOCXONUTL NIMHY OKPYMHOCTH panuyca
V2:  pekicteutensio, 2z V2 < 2.3,142.1,42 < 8,93 < 9. . Orciona

BhITekaeT, uro 9.2 arcsin 21/15 > 360° a 310 HaM ® Tpe6oBaIVCh

NoKa3aThb.
Btopoe pemenne. Ilycts ABCD — ncxonnnfi KBag-
pat K; Anuay ero CTopossl MH mpuMeM 3a emunuuy, Paccmo-
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TpuM kBanpat A'B’C'D’ co cToponoit 2, umeowmni o6IWHH LEHTp
¢ KBaZpatoM K M Te Xe HarnpasjeHus cTopon (uepT. 137, a);
nepuMetp xBagpata A'B'C'D’, ouesnano, paren 8. I[lokamewm,
4To gnauna / wacTn nepmmerpa ksaapata A'B'C'D’ eicexaeMoi
CTOPOHOH ONHOI'O MPHKNAALIBAEMOTO KBAaApaTa HE MOWET OHThb
Menbiie 1; orcioga Oyner cieloBaTh, 4To K K Henb3sd NPHIO-
¥HUTh GoJIplUe BOCHMH He Haneraioulnx IPyr Ha Jpyra Ksaipa-
TOB. PaccMOTpuM Bce BO3MOXHLIE IOJOXEHHS MpPH/IOKEHHOTO
KBajpaTa.

N
R
]
|
\

o e

Yepr. 137.

1° Tlycrs vy ofHa 3 Bepinn kBaipata A'B'C'D’ we no-
majmaeT BHYTPb MPHIOWEHHOTO KBadpaTa (CAydan KBazpaTos
EFGH w EF\GH, na uepr. 137,a). Ecan npu stoM sump
OAHa BepiiMHA NPHAOKEHHOr0 KBAApATA MONANAET BHYIpPb KBAl-
pata A'B'C'D' (kak B caydae xsampata EFGH), 710, 0Go3Ha-
uHB yroi Mewxay ctoponamn BC n EF uepes «, GyzeM wuMeTh

|— MK+ KN=EK tg o 4~ EK ctg o == (tg + tga)
1 e 1 2
=itz (Vie—g) =t

Ec/in e e BeplitHibl MPH/IOKEHHOrO KBAAPATa NOMAAYT BHYTPh
kpanpata A'B'C'D’ (xak B cnyuae xsampara EF;GH)), ro,
oueBHAHO, =M N; = N;L, =1,
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2° Tlyeth oana u3 BepuiMH xBagpata A'B'C'D’ nomaner
BHYTpb MpPHIOXKEHHOrO KBanparta (xeaapathl AF,GyH,, EyF,GgH,
u E,F,G,H, na wuepr. 137,6). Ecau npunoxenHumft Kkpaxpar
cBoe#l BepLIHHOH NpuMHIKaeT K kBanpaty ABCD B otanuHO# ot
BepIUMHH TOYKe rpaduupl (cmyya#ht keamparta £E,F3Gy M),

!=MB -+ BN=(PB'+ B'Q)+ (QN — PM) =
._1—}— (QN—PM).
Ho (uepr. 137, 0)

PM=EPtge, QN=RQtga, RQ—EP=RB—EB=0,

Tax Kak << 45°. Ciemosarensio, QN _>PM u I7>1. 3rn xe
PACCYKEEHHST NPHMEHHMbBl B TOM Cjly4ae, KOrAa NPHAOKEHHHIH
KBaJpaT NPUMHIKACT BepIIMHOH K Beplumne kBazpata ABCD (cay-
yalt ksagpata AF,G,H,); B atoM cayvae tonbko PM—=Q N’ n,
cneposatensho, I=MA -+ A'N'=1. Hakounen, ecin npuio-
JeHHBIH KBalapaT NPHMBIKAeT K Bepminde ksagpata ABCD cro-
poxo#i (cnyya#t xBampata EF,G H,), 1o

l=MD"+D'N, > MN, = GF,=1.

Taxum oGpa3oM, BO Bcex cayyasx mnnHa gactu MN nepumerpa
A'B'C'D’ peficTBUTe/IbHO He MOXKET GLITh MeHbuie 1.

52. BosbMeMm npasuabHeiff TeTPa3ap M H3 €ro LEHTpa Inpo-
BeleM JIyud uepes €ro BeplHHe (4yepT. 138); ™Mbl mnoayuum
yerwipe Ay4a, o6pa3youHx nonapHo
Tynse yrasl. JeficTBurenbro, nio-
CKOCTB, NPOBEAeHHAs yepe3 LeHTp
HepneHIHKyIIPHO K KAKOMY-HHOY b
Aydy, napanjienbHa NPOTUBOMNOJONK-
HOH [rpaHH W OTIeNdeT ero OoT
ocTansHeix Jaydedt. CiexopatensHo,
yroa MexLy NHOOHMH ABYMS Jdydamu
GoJsibllle IIPAMOTO.

[TokaxeM Tenephb, YTO HE MOXET -
6LITh GoJbLIE YeTHIpeX Jy4elt, o6pa-
3YIOLUUX IIONAPHO TyNHE  YIAHL
Oycts 4y, Iy, 1, {y—veThipe Takux Yepr. 138
Jly4a, BHIXOASALIMX H3 OXHOH TOUKH S, pr. 298
M, T, Mg, My — ILIOCKOCTH, WPOXOASMIHE 4Yepe3d Touky §
M TepHeHIMKYJIdpHHE COOTBETCTBeHHO K Jayuam [y, [, I3, I,
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Bosemem nya /; (wepr. 139,q). Bce nayuu, obpasyiomme ¢
HUM TynHe yrie, AOMKHH J€XaTh. N0 IPYryl0 CTOPOHY IMO-
ckocTH my. Bce nyun, ofpasyiouiye TYNLIE Ykl ¢ Ay4aMH I H [,
JOMKHB f1eXaTh BHYTPH JIBYTPAHHOrO yT/a, 0GPasoBaHHOrO o~
JYIIOCKOCTAMH Ty U T, DTOT ABYTPaHHHIH yroa OCTpHH, TaK Kak
Yroa MeXAY DNEPISHIMKYNASPHLIMH K €0 TPaHnsiM JAydamH TynoH.
Bce ayum, o6pasyiowiue Tynble Yrael ¢ KaxIuM u3 ayyeHt [,
l,, Iy, MOMKHB N1€waTh BHYTPH IlepeCeYeHHs JBYTPAHHHX YIVIOB
™M, H MW, IJT0 NepeceyeHHe — TPEXTPaHHbId Yroa ;MM

Yepr. 139.

(uept. 139, 6), y xoTOpOTO NO NOKA3aHHOMY BHILIE BCE IBYrpaH-
Hele yrasl octpeie. Jlyd [y nomxes nexarb BHyTpH Hero. [lo-
KaxeM, 4TO OH OOpa3yeT OCTPbie YTJe CO BCeMH OCTaJdbHLIMH
JAydamn BHyTpu sToro yraa. O603nadnM peGpa paccMmarpuBae-
Moro tpexrpansoro yraa uepes SA, SB u SC. [lposenem mio-
ckocTh yepes SA n ayu /. Ona nepecevercs ¢ rpasblo BSC mo
ayuy SA’. Oxnn H3 AByrpaHebix yriaoB ¢ peGpoM SA’ ocrpoi;
nycTb 910 Adg onpenenensoctn yron ASA’C. Torma Bee nsy-
rpaHHble yrin tpexrpasnoro yraa SAA'C ocrpoe. Crnenosateib-
HO, BCE IUIOCKHE yrin Toxe ocTpue (cM. B. Hemonwe u O. XKu-
TOMUPCKUH, 3azayHuk 1no reoMeTpuu, peluenHe 3azaun 348).
Ho / A8, cocraBasieT TonbKO 4acTb yria ASA’, cnenosatennho,
yron Mexay ayyamn SA w [, ocrpeifl. Amanormyso, ayu /g
oGpa3yer octpeie yrao ¢ SB wu SC. [lostomy Bce tpu ayua
SA, SB, SC nexat no oaHy croposy ¢ ayuoMm I, OT miaocko-
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cti w, [Ilostomy wu BCE BHYTDEHHHE TOYKM TPEXTPAHHOTO
yria SABC nexar mno Ty K€ CTOPOHY T, 4YTO H ay4 /.
CrnenoBaTenbHo, kawau# nyu /5, pacno/oxeHHHH BHYTPH Tpex-
rPAHHOrO yraa W M,M,, JEXHT M0 Ty Xe CTOPOHY OT ILIO-
CKOCTH T, H 3HAYNT HHKaKoH Tako# ayyw [, ue Moxer o6paso-
BaTh Tymo# . yron ¢ Il,, 3TuM u gokasnBaerca TpeGyemee
yTBEPXKAEHHE,

53. PaccmoTpum nocsiemoBaTenbHO cayuan n=2, 3, 4,
5 u 6.

1° n=2. OueBHznHO, 4TO B 9TOM ciyyae HauGonee BHIOI-
HEIM OyZeT MOMECTHTb JABE TOYKHM B JAHaMETPAJbHO IPOTHBOINO-
JOKHBIX TOYKAX cdepnl
(uept. 140, a). Paccros-
HHEe MexAy 3THMH TOY-
KamMu OyneT paBHO nua-
MeTpy 2R cdepsl.

2° n=3. [Ilno-
CKOCTb,  NPOBEACHHAA
yepes Kakmue-nu60 TpH
TOYKH cdepn, nepece-
Kaer cdepy 1o OKpyx-
nocte S, Hna  rtoro
4ToGB HauMEHbllee U3
paccTosiHud Mexiy Bce-
BO3MOXHEIMH 1apamy u3
Tpex Touyek OnlIO Hau-
60ab1IHM, HEOOXORHMO,
ytoGH 3TH TOUYKH [fac-
nosaraauch B  Bepulu-
Hax  PaBHOCTOPOHHEIO
TPEYrojbHHKa, BHHCaH-
HOrO B OKpPYXHOCTh S;
NpH  3TOM pacCTosHHE
MeXIY Ka¥AbiMH JBYMS Yepr. 140.
ToukaMn Oyzner paBHO
rV'3, rae r— pamnyc oxpyxaoctu S. Ho paiuyc r OKpYKHOCTH S,
NoJIy4eHHOH B ceueHHH cdephl, He MOXKET OuTh Gosblie paanyca R
cepnl, npuueM r==R TOJbKO B TOM C/yyae, eCIH MIOCKOCTb
CeyeHHs] NPOXCAHT 4Yepe3 UEHTp cdeprl (S ectb 6oJblLAS OKPYH-
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HocTh cdepn). Otcroza caeayer, yro HauGoJdee BHITOZHHIM pac-
MOACKEHUEM Tpex TOoueK OyAeT Takoe, mpH KOTOPOM OHH HOMe-
'IHAIOTCH B BEPIINHAX PABHOCTOPOHHETO TPEYroJAbHHKA, BIHCAH-
HOrO B GOJBILIYIO OKPYyXHOCTb cdeps (uept. 140, 6); paccros-
HHE MEXILY KaWJLIMH AByMs TOYKAMH B 3TOM CJyYae paBHO RV'3.
3° n=—4. O6o3naunM HAWH ueTHpe TOYKH uepes A, B, C

u D. Paccmorpum crenywomyro 3aaayy: pacrnolOXHTh Ha cdepe
pamuyca R vernmpe Touku A, B, C u D tak, 4T00B paccros-
aue ot D 10 ocTampubix Tpex Touek Gwuio OH He MeHbuie 3a-
JaHHOH BeMMUHHH @ ¥ HAaUMeHblliee H3 NONAPHBIX PacCTOAHUH
Mexay TodkamH A, B u C (06o3HaunM ero uepe3 b) Gnulo Ghi
BO3MOWHO GosbmiuM. Tak kak mo ycaosuio paccrosuus DA, DB
n DC He wmeHbiue @, 7o Toukd A, B nu C Haxonsrcsl BHe 061acTn
‘mannoBt cdeprl, Bhicekaemod wWwapoM [/ panuyca @ ¢ UEHTPOM
B Touke D. Otciona aHaJoruyHo ciydaro 2° MOWHO 3aK/IIOYHTH,
yto ToukH A, B u C crexyer pac-
MOJOXKUTh B BEPIIMHAX PABHOCTO-
POHHEr0  TPeyroabHHKA, MpHYEM
ONMHCAHHAA OKOJO 3TOTO TPEeyrob-
HHKA OKPYKHOCTb S HOMKHA 6bITh
GOMbIIOH  OKPYWHOCTBIO  CheDHl,
ectn a<< RV 2, u momkra cosna-
JaTh C OKDPYXHOCTBIO, IO KOTCPOH
map L1 nepecexaer cdepy, eciH
a=RV2 (R ectb panuyc chepni).
ITpu saToM, oueBHIHO, B MEPBOM CAy-
yae b=R ]/3, a BO BTOPOM
Yepr. 141, b=r V'3, rae r ects paauyc

OKpyXHOCTH S.

Tenepr ocraercs TONbKO HAaHTH Takoe 3HAYeHHe &, IIpH
KOTOPOM HaHUMEHbLIEe U3 PacCTofHHM @, b ObIO0 6B  BO3MOWKHO

GonbminM., Ho HeTpyaso BumeTs, uto ecnu a>RV2, TO

Y/

a?=—2R ]/az —r

(uepr. 141); oTcioma noaydaem

4R2q2 —qt (2R2 — a2
d— R
=g =R w
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Janee, TaKk Kak b=r]/3 , TO

3 (2R? — a2p
Y. J— 2 — 2 e
b2 =3r2—= 3R v .
M3 nocaeanell ¢opMyab BHITEKAET, YTO €CJAH
8
2 — 2
a?=3 Rz,
TO
8
b2 — ng’
ecat
8
2~ © p2
at> TR,
TO
b2 <_8_ RZ
5 R%

Orciona chegyer, 4YTO pellleHHeM 3aZayd GYAYT CAYKHTB
uethipe Touk A, B, C u D, pacnonoxeHsne Ha cdepe Ha pas-
HBIX PacCTOSIHUSIX JAPYr OT Apyra:

AB=— AC= AD — BC = CD — ]/—83—12,

T. €. YeThpe TOYKH, PACMOJOKEHHbBIE B BEPLIHHAX NPaBH/b-
HOTO TeTpasipa, BhHcanHoro B cdepy (yepr. 140, g).

4° n=2>5, 6. Ormetnm mpexae Bcero, 4To Ha cdhepe pa-
auyca R Henb3sd pacnooxuTh 60JabIle YeTHpeX
TOYEK TakK, Y4TOOGH PacCCTOSHHE MEXILY KAaXIABMHU

ABYMS H3 3THX ToueK 6na0 6oablue RV'2—, 3T0 yT-
BepXJAEHHE, OYEBHAHO, PABHOCHJIbHO  YTBEPHCIEHHIO NpeIdbl-
aywefi samaun. Orcioa cjelyer, 4UTO  pelledHe 3aJaid B
cayyasx n=—95 u n=—06 O6yieT JHaBaTbCi TaKHMH PACIO-
JIOXEHHSAMH TOYEK, NPH KOTOPHIX HAaHMeHblIee H3 [ONapHAX

paccrosuuit Mmeway Todykamu pasio R} 2. B caysae n==6
uMeeTCcd  eAMHCTBEHHOE MnoAo0HOe  Paclojo¥eHHe, JaBaeMoe
uepr. 140,0 (wecTs TOYEK B BEPMHHAX MNPABHILHOrO OKTas’apa,
BOHCAHHOrO B cdepy); B ciayyae n=—95 MOXHO HaHTH Gecko-
HEYHO MHOrO TAaKHX pacrno/owxeHuit (cM., Hanpumep, uept. 140, 2,
TIe BOCEeMb H3 MONApHLIX PACCTOAHHA MeXAY TOUKAMH pPaBHHI

RVﬁ, a Asa — paBHH 2R).



172 ‘ PEIIEHHA (54

Mpumeuanune Jna caygaeB n=—7,"8, 9 naubonee BHIORHOE
(B cMbICae HacrosiuieHl 3ajlayH) PacNONOKEHHE 71 TOueK Ha cepe naercd
Ha 4YepT. 142,a — 8 (Ha 9THX uYepTeXax COEJHHEHBI Mexiy COGoi
MUPHbIMU JMHHMAMH TOYKH CHCTeMbl, Hauboiee Gnuskue APYr K ApPYry).

Yepr. 142,

Jlna n > 9 pemeHne 3alayn He M3BECTHO (32 MCKJIIOUEHHEM €NHHCTBEH-
HOTO cayyad n=12, korna camoe BhIFOJHOE PACITIOJOKEHHE TOYEK AAeTCs
BeplUIKHAMHE BMNHCAHHOTO HKOCasjipa).

54. Tak kak auamMeTp MeHbLIHX KPYroB pageH pamuycy R
6GoJBLIOTO Kpyra, TO Kawabld TaKoH KPYyr nepeceKaeT OKPYyX-
HOCTb OO/BIIONO KPYra B TOYKax, OTCTOALIMX APYr OT Apyra
He GoJsiblue 4YeM Ha R, W, Clel0BAaTE/NbHO, MOKPHBAET AYry 9TOH
OKPYWKHOCTH, He Gdibiyio, yem 60°. Orclona caeayer, 4To Aas
TOTO, YTOOBI MOKPHITH BCK OKPYXHOCTL OOJBIIOTO Kpyra, Tpe-
6yeTcss He MeHbLIe [IeCTH MaJeHbKHX KDYroB; npH STOM HIECTH
KPYrOB OKa3bplBAETCS AOCTATOYHO TOJABKO B TOM cCJyuae, KOraa
STH KPYTM HMEIOT JHAMETpaMH IIeCTb CTOPOH TPABHABHOrO Iie-
CTHYTO/MbHHKA, BIHCAHHOTO B GOJBINYID OKPYMHOCTh, a BO BCEX
OCTa/JbHBIX cay4asax tpeCyeTcs He MeHblue cemMH kpyros. Ho
€C/IH OKPYXHOCTb GOABLIOTO KPYra I[OKPHLITA INECTBIO KPYram,
TO TpefyeTcsl €lle He MeHbIle OAHOr0 MAJeHbKOro Kpyra, 4ro6bi
MOKPBITh OCTABIUYIOCH 4YacTh GOJBIIOrO Kpyra (HGo nepBHe (HecThb
KPYrOB He TMNOKPHBAT, Hanpumep, ne#vp OGOABLIOTO Kpyra).
Tlpu 3TOM OZHOrO Kpyra OKashLBAETCS [JNOCTATOYHO JJIS TOrO,

4TOGH MOKPHTE OCTABIUYIOCT 4acTh 6oabIOTo Kpyra | uept. 143;

i ) 1
H3 TOTO, 4YTO OIM=§ R, cnemyer, uyto O,M ecTb MenHaHa

NpAMOYTONBHOTO Tpeyrorbhuka O0;A ¢ yraom B 30° u, cre-
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1
ZLOBaTeNbHO, OM=-2— R) . Takum o6GpasoM, MH YyGexmaeMcs,

YTO HAUMEHbILNEE YHCAO KPpY-
1
TOB pajuyca ?R, KOTOpPHMH

MO¥HO MOKPHTb KDY paauy-
ca R, paBio 7.

55. IHycts pazuyc nno-
wand papeH R, a Han6osb-
mee paccTodHHE OT TOYKH
wiomwais o  Ganmkailiero
KHocka paBHo r. B rakom
Caydae Kaxjas TOYKa miouia-
ai OYRET HaXOMHTBCH Ha pac-
CTOSIHUH, He 6OoJbILeM r, XOTH
66l OT OJHOro KHOCKAa, T. €,
TPH Kpyra paauyca r ¢ LeH-
TpaMH B TOYKax pacnojomxe- Yepr. 143.

HHA KHOCKOB MOJHOCTBIO MO-

KpoT Bclo mwiowans. OOpaTHo, ecai Bed IUVIONI@Ab IOKPHEITA
TpeMs Kpyramm pajguyca r, TO, TOMECTHB KHOCKH B L@HTpax
9THX KPYIOB, MH CMO¥eM OHTb
YBEepDEeHH!, 4TO PacCTOsfHHE OT Ka-
AIOA TOuKM TIIOWALH A0 GiaH-
Wallero KHOCKa He TMpeBHI-
aaet r. Orciofa caenyer, 4ro
Halia 3ajaya paBHOCHIbHA Clle-
Aywomed: MNOKPHTh KpPYT
painyca R Tpemd pas-
HBIMH KpPyraMH BO3MOX-
HO MeHbHIEro paaMyca.

Paznennm xpyr pazuyca R

TpeMs painycaMmi Ha TPH PABHBIX

Yepr. 144, cektopa OAB, OBC u OCA ¢
uedrpajibHuiMH yraamn B 120°

(uept. 144). HaumenbuinM Kpyrom, nokybiBaiomuM cextop OAB,
ABAFETCH KPYr C IeHTpoM B cepeamne M xopas AB (Tak Kak
HAHMEHBILHM KPYTOM, IOKPBIBAIOUIHM TYNOYrOAbHBIH TPEyTo/b-
Huk OAB, siBasieTcs Kpyr, HOCTPOEHHBIH Ha HAaHGOJBIIEH -CTO~
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poHe, KaK Ha nIuamertpe; cM, pemenue 3anauu 18). [Toctpoum
TPH TAaKHX Kpyra, NokpeiBamouwux cekropsl OAB, OBC u OCA;
RY3

STH TPH Kpyra paauyca ‘12—
Kpyr paaunyca R.

Mu  yTBepucmaeMm, uTO Kpyr paiMyca R Henb3si NOKPHTH
TPeMs KPyraMH MeHbLIero paimyca.

He#icTBuTenpbHO, NycTh OAMH M3 KPYFOB paigHyca, MEHBIUEro

RV3
2

NOKPLIBAKOT, OYEBHIHO, BECb

, TIEpeceKdaeT OKPYXHOCThb OGOJBLIOTO Kpyra B TOUKax

A" 'u B'; Torza A'B’<RV§(TaK

KaKk JAHaMeTp 9TOr0 Kpyra MeHblue

RV_S) H, CJEILOBATEJbHO,
vA'B" < 120°

(sept. 145). Bropo#i m3 kpyroe pa-

RVE
Juyca, MEHbIUIEro D) , TOKpHIBAIO-

ulni Touky B’, Takwe HO/MDKeH nepeceyn
BTOPO# pa3 OKPYXKHOCTb GOJBLIOrO
kpyra B touke C' TakoH, 4To

v B'C’ < 120°.
Ho orciona crenyer, uto v C'A’ > 120° u, cnenoBare/bHo, 312 Ayra
He MO¥eT GLTH [OKpHTA OIHHM KPYroM JAHaMerpa, MEHbIUEro
RV 3, uto u IOKasHBaeT Haule yTBEPKIEHHE.

Htak, HauGoJiee BLITOIHBIM DPAaClONOXKEHHEM KHOCKOB SBISETCH
TaKoe, NpU KOTOPOM OHM HAXOHNTCH B CEpefHHAX CTOPOH MPaBH/b-
HOI'O TPEYTOJbHUKA, BIMHCAHHOIO B KOHTYP IVIOWAAN (APYTHMH CJO-
BAMH, KHOCKH HaxOASTCA HAa Tpex palMycax mnaouiamd, obpa-
3ylomux Apyr ¢ aApyrom yras B 120°, Ha pacCTOIHHM OT LiEHTpa,
PaBHOM MOJIOBHHE paluyca NJIOLAAH; cM. uepT. 144),

Yept. 145,

MMpumeuanue PexomeHayem yuTaTen0 CaMOMY IIONBITAaTbCs pe-
IMTL AHAJOTHYHYIO 3ajavy Ajas ciydas n >3 knockos. Tak, aas cay-
yasg n=—4 Haubojee BLIMOJHbIM OKA3BIBAETCS PACIOJIONKEHHE KHOCKOB B
cepenMHax CTOPOH KBajpaTa, BIMCAHHOTO B KOHTYp IUIOMIAalH (ROKasa-
TENbCTBO AHAJOTHYHO peIlUeHHI0 HacTosimlel 3anaun), aas caydasn=7
HauGoJ/iee BHITOAHBIM OKAa3blBAaeTCH PaclONOMEHHe KHOCKOB B CepeaHHax
CTOPOH LIECTHYTOJbHHKA, BIMCAHHOTO B KOHTYP IVIOIIAAM, H B HEHTpe
MJIoLWAakK (Cp. ¢ pelleHueM 3ajau4 54) U T. A.
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66. Ilycth £ ecTb HauMeHbIIGE LENOE YHCIO Takoe, 4YTO
kl=2R"). Tpunoxum k nonoc KpaaMu Ipyr K Ipyry H mo-
JIOXHM Ha OGPA30BABHIYIOCS INHPOKYIO NMONOCY HAHHMH KDYT Tak,
4TOGH OH Kacaics omnol ee rpannuu. Toraa kpyr 6yner Jewkats
UETHKOM BHYTPH nosayywBmelcs mnonocsl (4epr. 146, a). Mu
YTBEPXIAEM, YTO MEHBIUHM, 4€M /&, WYHC/AOM NOAOC WHDHHH [
KPYT HOKPHITh HENMb3d.

Hast moxasaTenncTBa TOCTPOMM noaycdepy, SKBaTOPOM Ko-
TOpOH caykHT Dauuni#l Kpyr (uept. 146, 6). PaccMotpum Temeps
NPOH3BOAbHOE NOKPHTHE KPyra nojiocamu. Yepes rpaHuus nostoc

, NpOBefieM IVIOCKOCTH MepreHIu-
KyJISIpHO K IIOCKOCTH Kpyra H0

z
\ N Ve

7 <
\

M \j A :,7}::7‘; I‘"\‘;
4 e
2) &

Yept. 146.

nepeceyenus ¢ noaychepoit. Kaxmnoi nonocke noxputus Gyzner co-
OTBETCTBOBATb Ha nonycgepe Noaynonc BHCOTH / WIH HOMyCErMEHT
BHICOTHI << [; COOTBETCTBYIOLIHE BCEM TI0JOCKAM IOJYNOSCca M Mo-
JIyCeTMEHTH LEIHKOM NOKpHBaloT noaycgepy. Obpartso, mycts
JaHO HEKOTOpOe MHOKPHTHe moaycdeps NOyHOSCaMH BHICOTH [ H
NOMyCEerMEHTaMH  BHICOTH << /. CpoeKTHPOBAB OPTOTOHANBLHO 3TH
NoJynosica H MONYCErMEHTH HA MJAOCKOCTh AAHHOTO Kpyra, moiy-
YUM TOKPHITHE Kpyra MOJOCKaMH IUMPHHE [ (Mbl CYMTaeM, 4YTO
CerMeHTH BHICOTH MeHblle [ OTBEYAlT noJM0CaM WIHPHHH /,
JHWb OMHH KpaH KOTopeX nepecekaer kpyr). 110aToMy mMb MOWem
nepeOpMy/IHPOBATL 3324y TaK: KAaKHM HAHMEHBIIHM
YHCAOM NOMYNOSACOB BHICOTH [/ M NONYyCEerMeHTOB

2
1) INpu stom k= [TR] +1, eciu 21—13 He eCTb YHCJIO ULestoe, U
2R
k= 7 » €CIH 7~ lesioe (sHakoM [a] oGosnavaercs ueaas 4acTh WHCIA @,

T. €. Haubombllee LEI08 WYHCAO, He O6ojbluce a, cM. 4. I HacTosmed
KHETH, cTp. 19).
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BHCOTH <! MOXHO NokpHTH nmonycdepy. Ho oue-
BHIHO, YTO CyMMa TNOBEPXHOCTeH#l BCeX STHX MNOAYnosucoB H
NOMYCErMeHTOB He MOWeET GHTb MeHblle MOBEPXHOCTH CepH. Tak
KaK TOBEpXHOCTb MOJYNOSCa WAH NOJMYCErMeHTa BhICOTH ! paBHa
m RI (HanowuHaeM, YTO TOBEPXHOCTb CEPUYSCKOTO TOsCa 3aBH-
CHT TOJBKO OT BHICOTH, HO HE OT PacnonOXeHus nosdca na chepe),
a MoBepxHOCTH noJycheps pagHa 2T RE, TO OYEBHIHO, HTO €CAH
YHCAO % MOJAYNOSICOB H MNOJAYCETMEHTOB TaKOBO, -4TO

ETRIK 2 RE, RI< 2R,

TO 3TUMH & MOJyNosicaMH M MOJyCerMeHTaMH nonycdepy NOKPHTE
Helb3d, 4TO H TPeOOBaNOCh  AOKA3aTh.

57. a) I1pousBosbHylo TOUKYy S MIOCKOCTH COCNHMHUM C KOH-
namn AB nmanxoro otpeska (uepr. 147). Ilyets C u D — coor-
BCTCTBEHHO TOYKH nepeceuenus npampix SA u SB ¢ npsayo# L;
T —Touka nepeceueHus npsambix- AD n BC. B rtakom cayyae
npamas ST nenut otpesok AB  Ha

s IBe paBHBIE YACTH.

Heticreutensho, nycts M u N—
ToukH nepecedenusn npamo#t ST coot-
¢/ I \p serctBenno ¢ / u I, M3 nonoGus Tpe-
i, yronbuukos SAM u SCN, SBM n
SDN caenyer :

AM__SM  BM__SM

. . CN —SN® DN~ SN’

A M 8 * 1 e

Yepr. 147. AM _ BM *)

CN~DN*

M3 nomo6us Tpeyroapiukos AMT u DNT, BMT n CNT umeem’

AM__MT BM__ MT |

DN NT’® CN— NT?
T. e. o
’ AM _ BM o
DN — CN* )
Iepemuoxas pasenctsa (*) u (*¥), nomywaem:

AM=—BM,

Y10 H TPeGOBalOCh AOKA3aTh.
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6) Ilycts m; ectb NpPOM3BONBHAA TPSAMaf, NpoXondnias ye-
pe3 Touky M, A u C-— COOTBETCTBEHHO TOUKH NepeceyeHus
npsMo#t m, ¢ npavuiMu [ u /;, $ — npon3BonbHasg TouKa npsmolt m,,
m, — HeKOTOpas Ipyras npsiMas, Mpoxoafduiad uepes Touky S,
nepecekamowas npsimsie ! 1 /; COOTBETCTBEHHO B TOYkax B u D
(dept. 148, a). Hanee, nycte T ecTb TO4YKa TNEpecedeHns MAps-
Mex AD w BC, T,—rTtouka mnepeceuenns npsausix MD n ST,
n N-—Touka nepeceyeHus npsmbix m, u CT,. B takom ciyuae
npsamaa MN napannensna [ (n [;).

Heticreurensno, npavag ST,T; menut nononaam orpesku AB
u CD (cm. pewenne 3anaun 57 a)). OTcrona chenyer, uTo eciu

S
S
N M
7 A 4, Py o
A
a1
b \ ;
2 i 4 P g
7 &
Yept. 148.

N’ ecThb Touka mnepeceyeHus mnpsIMOH M, C MCKOMOH mpsAMOH
MN' (napamnenvuoéi [;), To npsmme MD wu N'C nepecexarotcs
Ha npavo#t ST, ( M. peulenue TOH we 3amauu), T. e. B Touke T,.
Ho nocnennee u osnauaer, uto Touka N’ cosnaaaer ¢ N.
NMpumeuanune OTMeTHM, YTO 3ITO K€ NOCTPOEHHE IO3BOJAET
C TOMOIUHIO OAHOH AMHEHKH MPuUBECTH uepe3 AaHHYW Touxy M npamyio,
napaitenbHyl0 JaHHOH OpsMoH [, ecau TolbkO Ha mpiaMoH [ uMmeercsd
HekoTopbil oTpesok AB, cepeanHa P KOTOPOro usBectHa (epr. 143, 6),
B) IlycTe S — nponsBoibHasi TOYKA MJIOCKOCTH M NyCTh Hps-
meie SA u SB nepecekaloT npsMylo J/; COOTBeTCTBEHHO B TOY-
kax C u D (uepr. 149). Ilposesem uepes Touky S mpsmyio
m||{ (cM. pemenue sagauu 6)). Ilycth S, — Touka mepeceyenus
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npsmeix BC u m, a E—1ouka nepeceuenns S,D c npsamo#t I,

Torxna BE — AB. .
B camom nene, ecau paccTodHHA OT HpﬂMOﬁ m 10 HPAMBIX

I n I, paBHH COOTBETCTBEHHO hu Ay, TO u3 MOXOGHS TPEYrO/b-
S _ S

m

¢ yi — 3
Yepr. 149.
HukoB ASB u CSD wu rpeyroavunkoB BS|E u CS;D mnmeem
AB__k BE
CD™ h ' CD
oTkyda u nonydaem AB=—=BE. Ilponomxas 9T0 NOCTPOEHHE,
§

G
=i,

T~

g

Yepr. 150.

MOXKHO IIOC/AEAOBATENRHO QIIOKHTH Ha npsamolt [ orpesok AB

3, 4, ..., n pas,
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r) [Tycts S — npousponbhasi Touka WIOCKOCTH, npsmue SA u
SB mnepecekaor mnpaMmylo [; cooTBerctBeHHO B Toukax C u D;
npaMas AD nepecekaer npsmylo BC B Touke T, u npsmas ST,
nepecexaetr / B Touke P,; mpsivas CP, nepecekaer npsmyio AD
B Touke T, u nmpamas ST, nepecexkaer mpamyis [/ B Touke Py

H T. A (depr. 150, a). B rakom cayyae AP2=%AB (cm. pemie-
Hue 3amaun 57a)). [Mokawkem, uTo

APy=- AB, AP,—-—AB, ...u 1. I

HoxasarenscTBo GyAeM BeCTH IO IIPHHIIAIY MaTeMaTHYECKOM
HHIYKUUH, T, €, NPEANONOKNM, YTO HaMm y)Ke H3BECTHO, YTO

APn_-l—AB H nokaxeM, uTo AP +1—n-|—1AB (uept. 150,6).

Iycte npamme SP, n SP, | nepecexaior npaMylo I; coorserct-
BEHHO B TOYKax Q H (,+,- M3 mnomobus TpeyronbHnKoB
n PT CT,. D wn AT, P, uveem

n+1Qn+I nn+1 n+1’ nt+1" n
CQny1 __ CTpr __CD - CQpay __CD (*)
PPui1 Pil . AP, " AP, — AP,.; AP

Jlanee, Kak Jerko BHIEThb CQnyy_ SC__CD wn (Tak Kak, no
’ "AP,., SAT 4B’ ’

NPENTIONCKEHHIO HHAYKIHH, AB=—=nAP,)

CQn+1__ CD
AP, = nApP,’

O1cona .
nCQu41 __ CD
APn+1 _Zﬁ; : (**)

Conocraensis paBenctBa (*) u (¥*), nonyyaem

CQpus1 :nCQn+l
Apn_ APn+1 APn+1 !

OTKyZa
n(AP,— AP, \= AP,,,, (n+1)AP, =nAP,

1
AP +1-—— +1APn=f—1——F—l

YyTo H TPeGOBANOCH JOKA3aTh.

AB,

12*
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58, Ilycty nmannas Touka M pacmojiomeHa He HAa OKpPyX-
Hoctn u He Ha xuamerpe. Coemunnm Touxky M ¢ Toukamu A n B.
Iycty A,, B, — Toukn nepecevenuss npsameix MBu MA ¢ okpyx-
Hocthio (uept. 151, @, 6, 8). Torma yron ABB=90°, nbo

M

A,

3

Yepr. 151.

oH omupaercst Ha IMamerp. Yron AA;B raxxe pasen 90°. Cie-
JoBatesbHO, B TpeyroiapHuke ANMB npaumele BB, n AA, —
BHICOTHI.

[lyers H— Ttouka nepecevenns npaMex BB, 1 AA,. Tax
KaK TPH BBLICOTH TPEYrOJIbHIKA IEpeceKkaiTcss B ONHOR TouKe,
10 MH —taxwe moicota, 7. ¢. MH | AB. Otcwona poTexaer
nocrpoenne. Coennnsiem M ¢ A u ¢ B. Ilposoanum npamse BB,
H AA;; nyctb H— Toyka nepecedyeHHS ITHX HpHMle B rakom
caysae npamas MH — uckomad.



89] PEIEHHS 181

Ecnu Touka M pacmonoxeHa Ha OKPYXHOCTH (uepr. 152, a),
TO, HCHOJB3Yf Npelnayliee MOCTPOEHHE, ONycKaeM nepreHIHKy-
asp M'P’ u3 nponssonbHO# Touku M' Ha AMAMeTp, IpHYEM TaK,
y1o6ul npsivas M'P’ mepecekana okpyxHocTb. EBennm K u L —
TOYKH mepeceuenus mpamok M'P’ ¢ okpyxHOCTBIO, S— TOuKa
nepecedenus mpsmod MK ¢ mmamerpom M N — Touka nepeceue-
nusi LS ¢ oxpyxsocTsio, To MN ecTh HCKOMBIH MHepreHaHKy/Iap,
Hoka3aTenbcTBO NOCAELHEr0 NOYTH OUEBHIHO H IPEAQCTABIACTCS
qutaTen.

Mi
Ml
L c
M
A 7
IE—> 7 > 7
J

]

o~

a)
Yepr. 152.

Haxoneu, ecan Touka M pacnojoxena Ha Ruaderpe AB
(uepT. 152, 6), TO, HCHOAB3YS MepBOE TMOCTPOEHHE, ONYCKAEM U3
npouaBonpHofl Toukn M’ nepnedanxyasp sa AB. Tlycrs sTot
NEpIEHANKYNsip IIepecekaeT OKpywHOCTh B Toukax C u D,
a nnamerp AB B Touke P; torza CP—PD. [Hanee, ucnonbays
nocTpoenne 3agaun 57 6), npoBoAMM 4Hepe3 Touky M npsmyio,
napaiuieibdyio CD (cM. IpHMeYaHHe B KOHUE pelieHHd 3a-
naun 57, 6)).

59. a) Ecmu npamas [ mepeceKkaeT 3adaHHYIO OKPYHHOCTb
B Toukax A u B (uepr. 153, a), To auamerpst AO u BO nepe-
cexaioT BTOPOfl pa3 OKPYXHOCTb B Takux toukax A" n B, urto
B'A’ napaaneasno BA. Jrum 3aMevaHHeM Haiua 3ajada cBO-
guTCH K 3axaue 87 6).

Bcan npsMast [ He mepecekaeT okpyxuocTH C, TO NpoBeleM
B OKDYKHOCTH NIPOM3BOJBHYIO XopRy AB, nunamerpot A4 u BB’
n xopay A'B’ (uepr. 153, 6). Tlonbayscs samauedt 57 6), Mu
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MOXeM npoBecTH uyepes uentp O kpyra C npsMyo m, mapan-
nenvhyi0 AB u B'A’. Ilpambie AB, B'A’ u m nepecekaioT nps-
Myio [ coorBercTBeHHO B Toukax M, N, P, rae P ects cepe-

]

Yeprt. 153.

auHa otpeska MN; 3T0 nO3BOJNSET CHOBA MCIO/B30BATh 4
HpOBEJEHHS HCKOMOH npaMo# noctpoenne 3ajgaun 57 6) (cm.
3aMeyaHHe B KOHLE pelleHns 3ajaun 57 6)).

6) Ilposenem depes uneatp O okpywuoctH C npsamyio, na-
panneapnylo [ (samada 59 a)); nocse 3TOro Hamia 3ajgaua cee-
Iercst K 3anade O58.

60. a) Ilycrs O ectp uentp xsampata ABCD, Ku L—
TOYKH TlepecedyeHuss npaMOH [ COOTBETCTBEHHO €O CTOPOHAMH
AB w DC xpanpara, K — touxa nepeceuenus KO co cropono#t
DC wn L'—rouka mepeceyenus LO co cTopoHo#t AB (uepr.
154, @). B rtaxom caywae L'K’||KL, n Haima 3ajada CBOAWTCA
K 3amaue 87 6).
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[IpuBeseHHOe MOCTPOEHRE HE MPOXOXMT B TOM CJyuae, Kor-
na npamas | coBmajmaer C AMAroHanblo Kpajapara (4epr. 154, 0).
Ho B 3ToM ciayuae Ham wu3BecTHa cepeauna otpesxa DB
npsMoit [ (uentp O KBajapaTa), H TIOCTPOEHHE OCYLLECT-

b\

g
H V7] - L
a) H
)
H (4
0
D 0
/)]
Yeprt. 154.

psieTcss  CHOocoBOM, yKa3aHHHM B 3aMEYaHHH K pelUeHuI0 3a-
nayn 57 6).

6) [lpexnme Bcero npooaumM wepes ueHtp O KBajgpara npsi-
Mylo, napannensuylo I (cM. 3amauy a)); nycTbh oHa nepeceKaeT
cropoanl AB u DC coorBetcTBeHHO B TO4YKax K u L. 3atem
npoeedeM depes K npamylo, napaniensuyio BC, no mepecevexus
¢ DC B touke P, u 4epes TOUKy P mpamyio, napaancabuyio AG
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(uepr. 155). Tlycrs Q ecTh TOUKka mepeceyeHusl mocjenHed nps-
Mol ¢ AD; torma npsmas QO nepnenamkyaapua k KL. [Hdefict-
BUTesbHO, TpeyroasHukn OKB u OQA papub, u6o BO— AO;
/£ KBO= /QAO u BK=AQ, rak xax KB=PC u QA= PC.
Orciona  crenyer, uto BOK=,/A0Q n JKOQ=
= /BOA=90°.] Tenepb ocTaeTca TOJBKO MpPOBECTH 4epe3
TouKy M npamyio, napamienshyio OQ.

M

4 -
£ 5
LN,
0 \\
\\
A )
Yept. 155, Uepr. 156.

61. Ha otrpe3ake AB no o06e CTOPOHH OT HEro MOCTPOUM
Apa paBHoctopoxunx tpeyroasduka ABC un ABD (uepr. 136).
Ha ctopone BC 0AHOTrO H3 3THX TPEyroabHHKOB OT/JIOXKHM OTPE30K
BM, paeuuiit ne, u Touky M coenunum ¢ D. Ecan P ectp Touka

nepeceuennsa npamoid -MD ¢ orpesxom AB, TO AP:;%_—I a.

HoxkazaTenbcTBO caedyer n3 nojgo6Gua TpeyroabHHkoB ADP u
Bmp: BE_BM
AP AD

Ecan wam ﬂdCTaTO‘lHO NOCTPOHTb rae-TO Ha MJIOCKOCTH (He o0fs13a-
TeABHO Ha npamMoit AB) oTpesok AMHHBL %, TO MOXHO NPElIOKUTH

MHOe, 4Ype3BbIYaliHO H3fLHOe pellende HacrosineHl 3azaun. IlocTpoum
okpyxuocts C paanyca CA;==a c uentpom O U PaauyCcoM, PaBHbIM 4,
3aceueM Ha OKPYMHOCTH TOYKH A, (A1A; == a), A3 (443 = a), A, (A;A=a),
A5 (A4A5: ﬂ) H As (A5A6 = [Z).
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B Takom cnyuae Ay, Ay Aj Ay, Ay u Ag CYTh BEPHIMHBL IPaBUIb-
HOTO WECTHYrOAbHHKA, BMHCAHHOTO B OKpykHoCtb € (yepr. 157, a).
Ianee, nycrts npsmas AsA, nepecekaer paanyc OA, B Touke By, mpamas
AyB, nepecekaer paguyc OAy B Touke By, mpamaa A;By nepecekaer

a a
pasuyc OA, B Touke B, u 1. a. Toraa OBZ::-§-, OBsz-g—,

OB4:—Z— T I

JlokasatenscTBo yz[oGHee BCero MpoOBECTH II0 MPHHUHIY MareMaTH-

I

o o 1 a
yeckoll mHayxuuu. JeHcTBUTENbHO, OYEBHIHO, YTO 032:—2- 04, 5

Uept. 157.

a
TIpeanosoxuM, 4TO MBI yKe HOKA3anu, YTO OB":F’ ¥ TIOKAXKEM, HTO

a
n-1
BByt CB, 1 SPOBuBayy _ BuBpy . 1

= ——, OTKYyZXa = = .
BoriAnes OApys 70 Y% S 0B, Budgas A1

Ho, ¢ npyro# c¢topons,

S/\OB'aBn-H . OBn' OBIH—I -sin 60° o OBn-H
SACByAny: OBp-OA,4,5in120° " GA,..°

(uept. 1587, 6). ITo cBOACTBY GUCCEKTPHCHI yria HMEeM

OBy =

CnenoBaTenbHo,
OB,,+1__ 1 . a
04, —af 1 OB =g

410 U TpPeGOoBaNOCh 10OKa3aTh.
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62. a) ITpoBexeM OKpYXHOCTb C LIEHTPOM B TOouke B M pa-
auycom BA. Ilanee paanmycoMm, paBhbiM BA, ciaenaem Ha OKpymx-
HocTH 3aceukn AA,==BA, A;A;=BA, A;A" = BA (yepr. 158).
OueBuano, uTo B TaxkoMm ciydae A” ecTb Bropo#l Kowen anamerpa
AA’ oxpywHoctH, T. e. AA"—2AB. TloBropsist 310 nocrtpoeuue,

MBI MOXEM Ha#TH Ha 0po-
4, 4, JoMKeHun mnpamoit AB 3a
TOuYKy B Takyw touky M,
uto AM=—=nAB {(an1 3TO-

7 0 HAXOAHM TOCJEXOBA-

7 5/ TeNbHHE TOYKU npamoii AB
' taxue, u4t0 AA'=—=BA,
Al/ BA AIIA(H P

=4’ A”,... uT. L)
6) Ilocrpoenuem, yka-
Yeprt. 158. 3aHHLIM B pelleHud 3axa-
YW a), YBEJIHYHUM ITAHHBIA
orpesok AB B n pas. Ilycre AM=—=nAB. TlpoBeaem OKpyx-
HOCTH ¢ INEHTpAMH B Toukax M W A pamuycamn, DPaBHBEIMH,
cootBeTcTBeHHo MA n AB (uepr. 159). Ilyeth atH OKpymHO-
cti nepecexkalotcss B Toukax P u Q. ITlpoBenem, pnanee, uepes

Y

Yepr, 159.

TOUKY A OKpyXHOCTH ¢ weHnTpaMu P u Q u 0603HaYMM BTO-
pyl0 TO4YKy IepecedeHHs 3THX OxpywHocTell uepes N. Torua,
KaK JIETKO cJeAyeT H3 coobpaweHuit cHMmeTpud, Touyka N Jne-

wHT Ha orpe3ke AB, Kpome toro, AN ::711— AB. JeHcTBHTENBHO,
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H3 nogo6us pasHOGEApPEHHHX TPEYroAbHHKOB APM u APN
¢ obwuM ocTphiM yraom PAM umeem

AN_AP_ 1
AP AM™ n’

oTKyIa
AN = IFBA.

B) M3 npomnsponbuoft Touku A oxpymHocTH C, KaK H3 LEHTPA,
nposoxuM ayry MN, nepecekamouiyio oOkpyxHocTh C B TOYKax
M u N (uepr. 160). M3 Touexk M u N npoBomum paiaunycom
MA= AN nyru, nepecekaiuyecs B rouke A, (A; cumMmerpnuna A
oTHocureabHo npamoi MN). M3
TOukn A, paanycom A;A nposo-
JUHM OKPYKHOCTh, NepeceKalouryio
NepByI0 H3 NPOBEAEHHBIX OKPYH-
HocTelt B Toukax P u Q; us
Toyek P wm @ nposoaum paau-
ycamn PA u QA OKPYXHOCTH,
nepecekamouinecs B Touke O
(O cumMmeTpHuHO A OTHOCHTENb-
1o upsmoit PQ). Touka O u ecth
HCKOMBIH LEHTP OKPYKHOCTH.

HeficTBuTeNbHO, NycTh P U
M CcyTh COOTBETCTBEHHO MPOEK- Yepr. 160.
uun touek P u M Ha npsMyio
AA,, E v F—cooTBeTCTBEHHO TOYKH mepeceueHus npsamoi AA,
¢ oxpyxnoctamu C n PAQ. B rtakoM ciydae umeem

AP?=AP.AF=AP.2AA, = AA,-2AP=AA,- AO,
AM? = AM-AE = AM-2r =2AM-r = AA,-r,
rae r ectb pamuyc okpywkuoctu C. Ho mo nocrpoeunio

AP— AM
H, CAeI0BaATCABHO,
AO=r,

Y10 H Tpeﬁoaanocr: JAO0Ka3aThb.
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63. OueBunno, 4TO €CAM CYHIECTBYET TOUKAd, M3 KOTOPOH
CTOPOHH Tpeyroaphnka ABC BHIHE COOTBETCTBEHHO MOA YIJIAMH
a, B ny, rae a-f-}-7=2360° 10 3Ta TOYKa HOMKHa NeKATDH
BHYTpH TpeyroapHuka. C Jnpyroft cTOpoHH, ecaH cropona AB
TPEYTOJpbHUKA BUAHA U3 HEKOTOPOH BHYTpeHHe H Toukn M mox
yraoM @, To pomxHo Oute a=/ AMB™> / ACB= /C;
TOYHO TaK e JXomkHO OuTh §> LA, Y>> / B. B panpueitinem
Mpi OyzeM CUHTATh 3TH HEPAaBEHCTBA BHMOJIHEHHLIMH] B UPO-
THBHOM cJyd4ae pellleHHe 3a1aYH HEeBO3MOXKHO.

4 Z

Yepr. 161.

TTocTponM npn Touke A BHe TpeyroibHuKa aBa yriaa / BAC,=
= / CAB;=180°— 3. Touno Tak »e NocTPOUM BHE TPEeyroJb-
unka yrao J ABCy= / CBA;=180°—y u L ACB =
=/ BCA;==180° —a (uepr. 161). Mul yrBEp:3Aaem, 4TO mps-
muie AA4;, BB, u CC; nepecekaioTcf B OAHOH TOUKe, 4 UMEHHO,
B HCKOMOH Touke M.

He#icTBHTENBHO, TaK KaK

Z ACB=180°— (180° — §) — (180° — ) =
= B—'}’—"{ — 180° =(360° — a) — 180°=180° -1,
TO OKPYWHOCTb, OMHCAaHHaf OKOMO Tpeyroibuuka ABC;, npoxo-

IuT 4yepes HckoMyl Touky M. CoexinmsuM Temepb Touky M c
toukot Cp; [/ CMB= ,/ ClAB Kax yriu, ONMHPAIOIIHECS HA
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OIHY AYTY; CIeXOBATE&NbHO,
/. CMB==180°—8,
£ CyMB - / BMC==(180° — §) -+ § = 180°.,

Orcioza BuTekaer, yto Toukn C, M u C, nexar Ha OJXHOH NPIMOIA.
Touno Tak e moxaswBaercsd, 4TO TOukn B, M u By nexar Ha
oxHolt mpaMo#t H Toukm A, M m A; nexar Ha OZHOH mpAMOML.

IMpumeyanne. CoBepuleHHO aHANOTHYHO PelllaeTCs 3ajaya o O«
CTPOGHHH JHHEHKOH M TpPAaHCIOPTHPOM ToukM M Takoi, 4T0 ABa yria
AMB v BMC uMeioT H3BeCTHbHie BelMYHHHI a ¥ B. B sToM ciyvae mer
HeoGXOXUMOCTH TpeGoBarh, 4TO0BI GOblno a> £ C, § > / A; B cooTBer-
CTBHH C STHM HafjeHHas TOuka He OGA3aTeNbHO OYieT Jexarh BHYTPH
TpeyroibHHKa.

64. Ilposemem depes Touxy M npoOU3BOABHYID [PIMYID 1
(uepr. 162) m ¢ DOMOIIBI IBYCTOPOHHEH JmHeHKH NpOBeLEM
npsMble m; H Hl,, Napan-
JleibHBIE B W OTCTOSILLHE
OT Hee Ha OJHHAKOBOE pac-
cTostHue d, pPaBHOE WIHPHHE
auueiiku, Iyerp N — Tod-
Ka mnepeceuenus m; u I
[lpuknangpiBaeM Tenepb Ha-
iy JaupHeHKy Tak, 4TOOH
ONHH ee KpaH mnpoxoaui
yepes TOouky M, a BrO-
poii —uepe3 N, u mpoBo-
JUM NPAMYIO 7, COBIAJAIO- Yepr. 162.

WY ¢ KpaeM JIMHEHKW,
npoxoidainmM yeped N. Ecan P ecTh Touka nepecevyeHus # H
my, 10 PM nepnengukyaspao x I,

HeficTBuTenbHO, NMycTh 7' ecTh NpsMas, NapannenbHas £ H
npoxoaswas uepez M. Ilycrs n' nepecexaer npsimble sy H 7,
COOTBETCTBEHHO B Toykax K u L. OGosxaunm Taxke uyepes Q
TOUKY Hepeceuenuss NpAMuX m u z. YerTwpexyronsuuku MLPQ
H MKNQ O6yzyT NO TNOCTPOEHHIO MapaiienorpaMmMami ¢ pae-
HBIMH BRICOTaMH, T. €. poMOamu. IJTu pomOGsl paBHBl H Tapan-
JIe/IbHO  pacroNoxensl, creposatensno, LQ || I. B pombe PQML
muaroHanu PM wu QL nepnenaukyaspuel, Takum oOpasom,
PM] L
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65. OueBuano, AanHas# 3ajaya pPaBHOCHAbHA CIERYIOUIeH:
ONUHCaTh BOKPYT JaHHOTO TpeyroabHuka PQR Tpe-
YyrOoJAbHUK, DaBHHWH JXPYromMy 3afaHHOMY Tpe-
yroabHuky ABC. 31y 2azayy Mol M OymeM pemaTb. DBynem
IpH 3TOM CYHTATh, YTO CTOPOHAZ HCKOMOTO TpPEyroJbHHKA, pas-
Hast AB, no/mxHa IpOXOXHTH 4Yepes BepluuHy P rpeyronbHuka PQR,
a cTopoHn, paBubie AC u BC, npoxomfiT coOTBETCTBEHHO 4Yepes
Qu R.

Iycre Tpeyroapuuk XYZ — uckommit: XY == AB, XZ—=AC,
YZ = BC (4epr. 163). Tak kaxk ,/ PXQ= / BAC, T0 TouKka X

74 a

Hepr. 163.

JeXHT Ha JYTe CEerMeHrta, NOCTPOEHHOTO Ha oTpeske PQ u Bme-
uralomero u3BecTHo#l yroa., Toudo Tak we Touka Y Jexur Ha
Ayre CerMeHTa, NOCTPOGHHCIO Ha oTpe3ske PR H BMELAIHIEro
u3BecTHHH yrona, paBubit yray B tpeyronbuika ABC. Teneps
onycTum u3 ueutpos O; u O, 3THX [BYX MOCACAHHX AYyT mep-
nenaukyasippt O M n O,M Ha cropoHy XY Tpeyronbuuka XYZ;

ouyeBUIHO, PM=— 21—PX, PN:—; PY u, caenoBarensno, MN—

1 1
= XV:3 AB, T. e. HaM H3BECTHO. JTO NO3BOJAET MOCTPOUTD

tpeyroapunk 0;0,M', rme M ecTb TOUKa NepeceyeHus OTpeaka
O,N ¢ npamoit O M', napamnensnoit XY: B 5TOM TpeyroJbHUKE

Jana cropona 0,0,, H3BecTHa CTOpPOHA OJI/I':MN:%AB“

yron M’ npamoit. Tlposens 3aTem ua Toukn P npamyio XY na-
pannensuo Q.M u coenunuB Toukn X ® Y coorBercTReHHO ¢ Q
B ¢ R, Mo Halizem HCkoMmbifi TpeyroabHuk XYZ, OueBumHo,
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1
3azaia mMeer ABa peweHus, ecmn 0,0, > 5 AB, opHo— ecin
1 1
0,0, == < AB, n 1 oanoro — ecmn 0,0, < 5 AB.

66, a) [Tycts ABC — uckomuii Tpeyroasauk, P, Qu R — Toukn
nepeceyeHusi €ro OHCCEKTPUC € OMHCAHHOM OKPYWHOCTBIO, S —
Touka nepecedenns Onccektpuc (uepr. 164). Ilokaxem, uyto B
tpeyronsuinke PQR ‘npsambie AP, BQ u CR cayxar BeicOTaMH,

/
/
|

i Y

T

/
!
/

4
Uepr. 164. YHepr. 165.

HefictBuTensro, nycTh T ecThb ToUKa mepeceueHHs npaMeix PQ
n CR. B taxom cnyuae / QTC usmepsietcs Ayro# QC+12’B+ BR ’

£ CTP wamepseTcss ayroit E’b—}—lijé\—lr—/\l-é Ho rak kax npamsie
AP BQ u CR ecTh 6ucceKTpHcm TpeyroaeHuka ABC, 710 |

CP= BP BR= RA AQ QC cnenosatensho, [/ QTC=
=/ CTP=90°. Taxum 06pa3oM, MOCTPOHB BHICOTH TPEYro.lb-
Huka PQR 1 IPOAOMKHB HX JO TepeceyeHHs C OKPYHHOCTHIO,
HafileM BepUIHHE TpeyroabHuka ABC.

6) Hycrs ABC — uckouuit Tpeyroasnuk, P, Q u R — T0ukn
miepeceyeHuss BHICOTH € ONMCAaHHOH  OKPYXHOCTBIO, S — TOuKa
nepeceuenns BecoT (4epr. 165). [Tokawxem, uto B TpeyrojbHuKe
PQR npsmbie AP, RQ n CR cayxart Ouccexrpucamu., [HeficTen-
teavio, / CAP=/ CRP n / QRC= / QBC, Tak KaKk Kax-
Jas mapa omupaeTcs Ha ONHYy H Ty e ayry. Ho xaxawilt us
yrioe CAP u QBC pagen 90°— / ABC u, ClenoBaTelbHO,
£ QRC= / CRP,
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ITosTomy, noctpouB GuccekTpuch TpeyroibHuka PQR u npo-
JOMKHB WX A0 mepeceyenust ¢ Opr)KHOCTth, HafimeM BepIIHHH
Tpeyroapunka ABC.

[Ipumeyanue OTMETHM 3aMEYATEIbHYI0 CHMMETDHIO pelleHHH
3ajgauy 66 a) u 6), koTOpas 1MO3BOASET AaTh MM €AMHYI0 (OPMYJIHPOBKY:
ecan P, Q, R ¢yt TOUKM mepeceyeHuss GHCCEKTPHC (BBICOT) TPEYIOidb-
Hnxa ABC ¢ onucaHHo#t oko10 ABC OKPYXHOCTBIO, TO ToukH A, B,
CYTh TOYKH IepeceyeHus NPOROIKEHHH BBICOT (GHCCEKTPHC) TPeyrodb-
Huka PRQ ¢ onucanHolt okono PQR oxpymHOCTHIO.

B) ITycte ABC — nckomui#i TpeyroabHuk, P, Q u R — ToYkH
nepeceyeHns ¢ OMUCAHHOH OKPYXHOCTBIO BBHICOTH, OHCCEKTPHCH

' W MeINaHwl, TPOBEAEHHHIX H3

A BepumiHbl A, i1 O ~— UEHTP OKPY¥K-

Hoctn (uepr. 166). Tax xak

Touka  — cepeanua ayru BC,

T0 npamMaa OQ NpPOXOAUT yepe3

cepeauny M croponn BC mn na-

0 pannenbia Bucore AP, Ortciona

BHITEKAET CJACAYIOLIEE IIOCTPO-

M enne. Coenungem Touky O ¢

g ¢ rtouxoit Q u uepe3 Touky P mpo-

BOJAMM [pPAMYI0, INapanjenbHylo

\ OQ, 1o nepeceyeHns ¢ OKPYyK-

i Hocthio B touke A. Coeannsiem

y sateM A ¢ R u uepe3 Touky M

epr. 166.

nepecevenust npaMeix AR u 0Q

npoodum npsmylo BC, nepnenpuxyaspuyio k. AP. Ecin B n

C — TOUKH IIepeceyeHHsl 3TOH NPAMOH C OKPYXHOCTBIO, TO Tpe-
yronbiuk ABC — nckoMblfl,

67 a) Ilycts ABC — uckomuit tpeyronbank, Oq, O, O5—
TOYKH, CHMMETPHYHHIE OTHOCHTENBHO CTOPOH TPEYTOJAbHHKA LieH-
Tpy O ONHCAaHHOTO BOKPYT TpeyrojbHuka kpyra {uepr. 167).
Jlerko BHaeTh, YTO HEPHEHAHKYASPH K CepeinHaM CTOPOH Tpe-
yronsanka ABC siasiorcs Buicotamn rtpeyronsiuka 0,0,0,. B
camoM gene, nyctb P, Q, R— cepeanHbl CTOPOH TPeyTo/ibHHKA
ABC. Torma PQ || BC xak cpennssi muunst Tpeyroabunka AEC;
crenoBatensho, OO0, | PQ. Ho, ¢ mpyroit cropous, PQ || 0,0,
KaK cpennas Jaunusg  Tpeyroabnuka 0,0,0; clIen0oBaT£iabHO,
004 | 0,0,. Touno Ttak we pmokxaswBaercst, 4T0 0,0 | 0,05 u

0,0.1.0;0;.
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Otciona BuTeKaeT cjelyioulee NOCTPOEHHe,

MpoBeaem BLicOTH Tpeyroibhuka 0,0,0, u Hahzem ero op-
TOLEHTP (TOYKY Mepecevenus Bucot) O. Haltnem Touxu P, Q, R —
cepennnn otpeskor 0,0, 0,0, 0;0; uepes P npoeeleM NpiMylo
napannensio 0,0, yepes Q napamtenbwo 0,03 u 4epes R
napannensio 0,0,. Jwmi npsmbie H GyAyT
CTOpOHamu Tpeyronbuuka ABC.

Yepr. 167. Yepr. 168,

6) Ilycts H,, H,, Hy Touxu, cummerpnunbie oproueHtpy H
Tpeyronbiuka ABC oTHOcHTENBHO ero cropod (uepr. 168). Cro-
poHbl TpeyrosibHuka H H,H, napamienbhnl CTOpOHaM TPEyrosb-
Huka DEF ¢ BepmMHAMH B OCHOBaHHAX BHICOT HCKOMOFO Tpe-
yroabuuka ABC (DE || H{H, xak cpenssia /JHHHS TpeyroibHHKa
HH,\Hy; awanornuno EF || HyHg, DF || H,H,). Ho nerko Buzers,
4TO BHICOTH TpeyroibHuka ABC sIBASOTCS OGHCCEKTPHCAMH Tpe-
yroavunka DEF: n3 paccMoTpenns veTwipexyroabunka ADHF,
BOKPYI  KOTOPOTO ~ MOXHO  ONHCaTh  OKPYKHOCTb, C/EAyeT
L HFD =/ HAD (xak onnpaiomnecs ua oxny ayry), / HFE =
= HCE; /HAD=/ HCE (cnemyer mu3 paccMOTpeHHSN
Tpeyronpinkos HAD n HCE). BuccekTpuchl e TpeyroabHH-
ka HH,H, coBnanaor ¢ OGuccektprucamu Tpeyroabtnka DEF,
T. €. C BHICOTAMH TpeyroibHuka ABC,

Orcrona BmTekaer caedyiowee noctpoedne. Ilposesem Grc-
CeKTPUCHl Tpeyroavuuka H H,H, n uepes cepelus OTpesKoB
H,0, H,0O w H,0 (O—Touka nepeceyennus GHCCEKTPHC) NpO-
BOAUM [IePHNEHAHKYAPH K HUM. DTH MepUeHAHKYJASPH H ABASIOT-
€Sl CTOPOHAMH HCKOMOTO TpPEyTOJbHHKA,

MpuMevanue. Pewenns sanau 67a) u 6) oueHb NOXOKH H MOTYT
ObITb 3aNHCaHBI €NHHO (CP. C NPUMEYaHHEM K pelleHHAM sanaq 66a) u
6)): ecan P, Q, R — TOuKH, CHMMETPHYHbIE LEHTPY ONHCAHHOH OKDYX-
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HOCTH (OpTOUEHTpPY) TpeyroabHuka ABC OTHOCHTENLHO ero CTOPOH, TO
CTOPOHB TpeyroabHHka ABC CyTb NepHeHAUKYAsipbl, BOCCTaBICHHbIE
k orpeskaM PO, QO, RO, rpe O ecTb OpTONEHTP (UEHTP BIHCAHHOH
OKPYKHOCTH) TpeyroabHuka PQR, B UX cepeluHax.

68. a) IlepBoe pemenne. Honyctum, yro 3agaia pe-
weua, u nycrs Ay, By, C;—ueutpn kBampatoB (uepr. 169).
Ilyete D, E, F— cepenunnl cropod Tpeyroabhuka ABC; no-
KawxeM, 4to Tpeyroapuukd CyDE n DFB; paeunl. IelicTBuTenbho,

DE:%Q kak cpedusa auung B /\ ABC, wo n FB,:-%C:,

caeposareasio, DE=—FB;. Aunaroruyno DF=—EC,. Hanee

£ CED=90° / BED=90°-} / A4,
£ BIFD=90°+- / CFD=90°-} / A;
nostomy J CED= / B,FD. Cnenopateibuo, AeHCTBHTEIbHO
N\ CED=/ B,FD. Orcrona nonyvaem C,D == BD.
OGosnaunm, nanee,  FDB=a n / FBD=§. Toraa
a-3=180°— / DFB;=180° — (90° -} A) =90° — A.
Tax xak / EDCy=3}, 10
£ BDC =a+ /FDE+4 3=
=a+ 34 LA=(90°— JA4)+ L A=90°.

Takum o6paszom, orpeskn DB, u DC, B3auMHO NepneHIHKYy-
JSpHbl H PABHBI.

Orclona BoiTeKaer caedyloutee nocrpoenue, Ha orpeske B C;
CTPOMM, KdK HA OCHOBAHHH, paBHOOEIPEHHBIH MPSMOYTO/bHbLIH
tpeyroapunk C;B,D; no nokazasHomy touxa D Oyier cepenu-
HOH ctopoubt BC Ttpeyroiabuuka ABC. To4HO TaK e HAXORHM
‘npyrue cepeannbi £ u F cropon BA, cootBercrBenio AC. 3a-
reM nposoanM udepe3 D npamylo, napaanenptyio EF, uepes E
APsiMyio, Napantensuyio DF, yepea F npamylo, napanienshyio ED.
Otn npaMbie, nepecexasch, W fanyT HUCKOMHIA Tpeyroabnuk ABC.

Brtopoe pewenne. Coeannum Touky C; ¢ A; 4 Bepiun-
‘Hy B HCKOMOro TpeyroabHHka c¢ Touxkoii B, (depr. 170). Ilo-
BepHeM oTpe3ok BB, oxono cepeanunt D cropount BC Ha 90°.
‘Torna Touka B, nepeiizer B touky C;, u6o CD=DB; n
C,D | DB, (cM. nepsoe pewenue 3ajgaun), a Touxka B mepeidiner
B TOuKy A,, tak kakx A\D=BD n A\D | BD. Taxum oGpa3som,
-oTpe3ok BB, nepeiirer B orpesok A;C;; H, CJeL0BaTeNbHO,
ALC_‘.!:BB‘» H AICI_LBBI'
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Orciona BuTekaeT caefyioulee noctpoenue. CoensHsem TOUKH

C, u A, onyckaem u3 B; nepnenmukynap Ha A;C; u 0TKIa-
IHBaeM Ha 3TOM nepnempuxyiape orpesox B B=A,C,. Toraa

Ay

UVB/I

1

&

Yepr. 169. Yepr. 170.

B— mepumina tpeyroasnnka ABC. Tak we HaxoAuMm H IBe Apy-
THE BEPUIHHB 9TOTO TPEYTOJbHHKA.

6) HokawxeM mnpexae Bcero, yro npsambie AA;, BB, u CC,
(uept. 171, @) nepecexatotcs B oanoli touxe. Coeannum Touky O

Yept. 171.

nepeceuenus AA; u BB, ¢ roukamu C; n C. Joxaxem, 4ro C;0C
ectb oxna upsMad. Tpeyronbunx CAA; nocie I10BOPITa BOKPYT
pepmunnl C Ha 60° satiMer nonowxenne CB;B. Cnegosarennto,
LCB,B:LCAAD a noroMy Toukun C, By, A, O nexar Ha
onHo#t okpyskHoctH. Otcioda caenyer, yro / BiCA= / B,0A
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KaK yrid, ONHPAOMINEC HAa OIHY XOpAy; CJeXOBaTelbHO,
2 B{OA=160°. Omioxum Ha OB, otpesok OO, = OA. Torza
TpeyroabHuK AOQO; — paBHocTOpoHHH#, [ToBepHeM Temeph TOUKH
C, O, Cy oxono toukn A Ha 60° (mo wacoBoit crpenke). Tornma
C nepefiner 8 By, O B 0y, C; B B. Taknm ofpasom, nocie Bpa-
wenns Toukn C, O, C, nepemnn B Tpu ToukH B, O, B, ne-
waugie Ha oxnod mpamoit, CiemoBaTenbHO, M CAMH OHH JIeKar
Ha OZHOH NpPAMOM.

3aMeTHM ellle, YTO NOMYTHO Mbl MOJAYYHIM

/£ B;0A=160°,
AHanoTHYHO HMeeM

/ Cl0A= / C,0B= / AOB= / A,0C= / B,0C=60°,
OTKylla
é AIOBI = 4 BIOCI :é CIOAI — 1200.

IMpu noeopore Boxpyr C na 60° npoTHB wacoBoH crTpenkn
oTpeaok AA; mepexoaut B oTpe3ok BB; caenoBaTenbHO, 3TH
OTpeskH paBHH. TOYHO T4K Xe [OKA3biBAeTCH pAaBEHCTBO OTpes-
KoB AA; u C{C; C1e10BaTENLHO,

AA;= BB, =CC,.

Hanee, mpu mosopore Bokpyr A Ha 60° orpe3ox OC nepexogut
B OB, cnenopatensno, OC=—0,B; u rak xakx OA=00,;, To

OA-}- OC= 0B,.
Ananornuno nokasmiBaercs, 4TO
OA--0B=0C,, 0B-}-0C=O0A,.
Teneps u3 MOCAELHUX TPeX paBeHcTB 6e3 TPyla BHIBOLHM
OA= 5 (OB, 4- OC; — 04,), OB=1 (04, + OC, — OB),
1
OTciona BuiTeKaeT caeayiomee nocrpoesne. OnnceisaeM Ha
otpeskax AB;, BC,, C/A; tpu nyru, Bmewawuiie yroa 120°
KaXnad; 9TH TPH INYTH IlepecekyTcss B Hekotopod Touke O

(uept. 171, 6). Ilposemem npamee OC;, OB; u OA4,. Ilycts
0B, > 0A,.
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Otnoxum na OB, orpesox OA;. Ionyumsumylocs pasHocTb
npubasuM k otpesky OC; H DpasmelInuM HOAYYEHHBIH OTPE3OK
nononam. Torma wualigem ortpe3ok, pasusifi OA; nelCTBHTENbHO,

1
OA: 7 (OBI huand OA]_ + OCI)'

3ateM OTJOMHMM IONyYeHHHH o0Tpe3ok or Toukn O no npsMoi
A0 n nonyunm Bepmnuy A. 3Had orpesok OA, nerko HafTi
OB u OC u nocrpouth Bepmuusl B u C.

Hns 10KasaTe/nbcTBA NPABHJIBHOCTH NMOCTPOEHHS OTJAONHM Ha
OB otpesok 00, = 0A. Tak xax

a—f-y=180°

(cm, uept. 171, 6), a By =120°, To a = 60°. CrenosatennbHo,
tpeyroaphuk AOO; pasHoctoponnu#, , AO;0=60°. Teneps B
tpeyroabunke A0 B; A0 = A0, B,0,= CO (10 nocTpoeHuIo)
n /B0 A=120°= / COA. Cnenorarenvro, /\ B;0;A=
= /\ COA, a notomy B;A— AC. AHanorndno IOKaxeM, 4TO
B,C—=AC. Takum o0pasom,
B; ecTb BepuUIHHA DPaBHOCTO-
POHHETO Tpeyro/ibHHKa, IO~
CTpPOeHHOTO Ha cTopoHe AC,

69. a) Ilycrs ABC — uc-
KOMHH Tpeyroabauk, D, E,
F—ocHOBaHHSI ero BHICOT,
O — OpTOLEHTD (TOYKa nepe-
ceyenus Beicotr), G, H, K— 4

TOUKH IepeceyeHns suicot AD, P" 5
CF, BE rtpeyroivuuka ABC

C OMHCAHHO} OKOMO HEro OK-

pyxHocTeIO (4epT. 172), B

TaKOM c/1ydae Mbl OyIeM HMETh A

/. GCB= / GAB, xak omu- Yepr. 172.

palomuecs Ha OJHY H Ty Ke
nyry, /DAB=— / FCB=90°— / B; cienosarensto, /. GCD ==
= / OCD. llpsmast CD. siBaserca B Tpeyroabunxe OCG Bhico-
TOH # OHCCEKTPHCOH; C/enoBaTe/1bHO, OHA Xe ABJgeTcs H MeAHa-
po#i: OD —DG; auanoruuso OF=FH u OFE=—EK. Kpome
TOTO, BHICOTH TpeyrojbHuka ABC sBafoTcs GHCCEKTPHCAMH
rpeyronbauka EDF (cM. pemenue 3amaun 67 6))
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Orciona BhTeKaeT crepyiomee nocrpoesue, B Tpeyrospnuke
EDF nuposopum Ouccexkrpucat EO, DO, FO, Ha npoaonKeHuu
HX OTkAanwiBaeM otpeskn EK=—FEQO, DG=D0O, FH=FO.
OxpyxHocTb, npoBeieHHas depe3 Touxn G, H, K, mnepeceder
Bropoft pas npamnie OD, OF, OF B BepumIMHAX MCKOMOTO TpE-
yrolbHHKa.

6) Ilycts Oy, O, Og-—3anaHupie IEHTPH BHEBMHCAHHHX
oKpyxHocTelt mckoMoro Tpeyroabhuka ABC (4epr. 173). Toraa

CO; ectp GuccexTpuca
yria BCA TtpeyronpHIKa,
: a CO, GuccekTpuca BHell-
C Hero yria TpeyrolbHHKa

Oy %  ABC, 1. e.
BCA
£BCO =404,
180° — / BCA
- . / BCo,—18 = £ e

H, cAegoBaTeNbHO,
£ 0,C0,=90°.

0 Amnasoruyso
‘4
Yepr. 173. 2 0,C0,=190%

snaynt, 0,CO; ecrb onna npgmas u 0,0; | O,C. Takum 06-
pasom, npamele O,C, 0yA, O,B aBis0TC BLICOTAMH TPEYroJbHUKA
0,0,0,. TlocTpons 3TH BHCOTH, HaiieM Bepunun A, B, C
HCKOMOTO TPEYrO/lbHHKA,

B) ITycth O u O’ — cOOTBETCTBEHHO UEHTPH BIHCAHHOH H
BHEBIHCAaHHOH OKPYXHOCTH Tpeyroabhuka ABC, Kacalolihecs CTO-
poust BC TpeyroabHHKa W npogo/mkenuit ctopoH AB m AC
(uepr. 174). [locTponm okpykHocts Ha oTpeske OO’, kak Ha
aHamerpe. 3Jra OKPYWHOCTH M[POXOAHT, OYEBHAHO, Hepes TOYKH
B n C: nefictButenpHo, Tak kak BO y BO’ cyTb COOTBETCTBEHHO
GHCCEKTPHCHl BHYTPEHHETO M BHEIUHEro YI/MIOB MPH BepliHHE
Tpeyronbuuka, 1o BO | BO" u / OBO’=90° anaioruuso H
£ 0CO =90°. llenTp nOCTPOCHHOH OKPYXHOCTH JEKHT B Ce-
peanse S orpeska OO’; ¢ npyro#i ctopoHH, Tak kKak B u C—
TOYKH OKPYWHOCTH; TO LEHTD OKDY)KHOCTH.JIKHT Ha IEPIeHIH-
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Kynape K otpesky BC, BoccTaBieHHOM B ero cepenuse, Takum
‘o06pasoM, Mu BHIHM, 4TO cepeauna S orpeska OO’ cosnamaer
¢ TouKOH nepeceuenns GuccekTpucH AQQ’ TpeyroibHuKa ¢ nep:
NeHAUKYASPOM, BOCCTABNEHHHM K cTOpoHe BC TtpeyronabHuka
B €ro Cepeinde; Taxk kak ofe MOCHeNHUE MPAMBIE NMPOXONAT ue-
pe3 cepeandy nyru BC omncasrofi OKPyWHOCTH, TO Cepeinna S

Yepr. 174.

orpeska OO’ JOMKHA JlexaTbh HAa ONHCAHHOR OKOJO TPeyrosipe
Huka ABC OKpYXHOCTH (IPYTHMH CJOBAMH, ONHUCAHHAA O K-
PYXHOCTH LEAHT NMONONAM OTPE30K MEWKAY I€H-
TpaMH BHOHCAHHOHW H BHEBHOHCAHHOH OKPYXHO-
ctel). 3uas uentp O OMHCAHHOH OKPYWKHOCTH M OAHY €€ TOYKY
S, MH MOXeM MOCTPOHTH CaMy STy OKPY®HOCTh, B Hepecevetin
€e ¢ paHee NMPOBeLSHHOM OKPYXHOCTBIO HalayTcs Bepuinnb B u C
TpeyroibHuka. Bepummny A MOMXHO HalTH KaK TOuKy nepeceue-
HUA omHcaHHOH oxpywHocTH ¢ npsmof OO,

70. a) IlepBoe pemwenue. [lycts A, B, C, D — nauune
yeTWpe TOYKH Ha CTOPOHAaX HCKoMOro kmaxpara XVZT; uyctb
npu sToM Toukn A u C, B u D nexat Ha npOTHBOHOJOXKHBLIX
cTopoHax kBampata (4ept. 175, a). Coennunm toukn A n C, u3
TOUKH B onycTuM nepnenaukynsp Ha npgmyio AC u 0603HayuM
TOYKY [(epeceyeHRd 9TOr0 nepneHaukKyaapa ¢o croponolt ZT
KBajgpara uepe3 E,
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Ecrn touxn P u Q cyTb COOTBETCTBEHHO MPOGKLHH TOYEK
A v B na npavsle YZ u ZT, TO npsMOyroJbHble TPEYroJabHHKH
APC n BQE, umelouiie paBdbie OCTpble YrJbl (yrabl cO B3aHMHO
NepleHAHKYNApHEIME  CTOPOHAMI) M paBHbie Kateth AP n EQ,
pasHbl Mexcay cobod. Takum o6pasom, BE -—= AC. CaennBatensto,
Mnl MOimeM HalTh Touky E; COeAHHHB STy TOYKY € TOukKo# D,
Mbl 01Y4HM CTOPOHY Z7T KBalpaTa, nocje Yero HaxoxIeHHe Bcex
OCTa/bHLIX CTOPOH yie He NPEACTABAAET 3aTPyAHeHHi.

Yepr. 175.

Ecnn cyutath, uto TOukn A M C 7nexaT Ha NPOTHBOMOMIONK-
HHIX CTOPOHAX KBaApara, TO Halia 3azaya NAOMOYCKAaeT 1Ba pelle-
HHA, TaK Kak oTpe3ok BE=AC MOXHO OTJIOKHTb 110 OLHY H
no Ipyrylo ctopodnl Toukn B (cm. wept. 175,a). Ho mMoxHo Takxke
CYHMTATh, UTO HA IPOTHBONOIOKHKIX CTOPOHAX KBAAPATa JIeKAT TOUKH
Aun Bum Awu D. Takum of6pasow, 3alasa uMeeT, BooOWE
roBop, mecTs pewenuil, Ecan B npuBeseHHOM HAMH TOCTPOEHHH
toukn E u D coemaayr, 1o 3amaua OyaeT HMeTb OeCUHCIEHHOE
MHOXECTBO PelieHnH. :

Bropoe pemenne. [lonpexHemy cuntaem, 4TO TOYKH
A n C nexar Ha IPOTHUBOMOJOKHLEIX CTOPOHAaX kBaapata XYZT
(uept. 175, 6). duaronane XZ ksagpaTta AeMHT MONOJAM €FO YIVIbl
YXT u YZT, orciona cneayer, 4To 9Ta AHATOHaIb JEJAHT I10-
nojiaM MOJYOKPYXHOCTH, [OCTpPOEHHLIe HAa oTpe3kax AB u CD.
Coegunus cepeannbl X H L MOCTPOEHHBHIX Ha 3THX OTpesKax



70] PELIEHUS 201

rJ
NOJYOKpY!KHOCTel, MH moayynM B nepeceuenun npsmoft KL co
BTOPHIMH MOJYOKPYWHOCTSIMH, TOCTPOEHHBLIMH HA 3THX WKE€ OTPe3-
Kax, Bepuinie X n Z xBadpata. llocne 3Ttoro noctpoenne
KBAApATa YXE HE NPEACTABJASET 3aTPYAHEHHH,

Bcmn toukn A n C nexaT Ha NPOTHBOMOJOXHHIX CTOPOHAX
kpanpata XYZT, 1o nyru AK n CL, kax HETPYZHO BHIETH,
HMEIOT OJHHAKOBOe Hampaeaenue. Takum o6pa3oM, BuIGpaB TOYKY
K (470 MOXHO caeaaTth AByMs €nocofaMH: Ha OJHOH M Ha ApPY-
TOH NONYOKPYXHOCTH, NOCTPOEHHOH Ha oTpeske AB), Mu BLI-
HyuAeHb 6yaeM oxnuM cnocc6oMm BeOpaTh Touky L. Takum o6-
pasoM, eciaW cuyHTaTh, 4TO ToukH A M C pacnoioweHns Ha mpo-
THBOIIONIONKHBIX CTOPOHAX KBaJApaTa, Mbl MOJAY4YMM JIBa peLIeHH:
3agaun. Bcero samaua umeer, BooOlie roBOpd, HIECTh pPeILeHHH
(MBI MOXEM CYHTATb, YTO HA MPOTHBOIMOJOKHBIX CTOPOHAX KBa-
Adpata pacnonoxwenn Toukn A u C, wm A u B, wmm A u D).
Ecan touxnm K u L B Haniem nocTpoeHHH COBNALYT, 3agava OGyAET
uMeTh Gecuuc/IeHHOe MHOXKECTBO pellueHnH,

6) Ha sror cayuali xopomo nepenocurcs mepeoe pelieHue
sagaun a); Toapko Tpeyrombuikn ACP um BQE (sepr. 176)
3TOrO pelIeHHd Tenepb OyAyT nogo6ibl
(a He paBHBHI, KaK panblie), u Mol OyneM Xl 8

3HaTh OTHoOIm eHHe orpeakos AC u 4
BE (paBHOE& OTHOIIEHHIO CTOPOH [Ips- N
MOyro/bHHKa). Brpoyem, #u BTOpOE \jj

ARSI N

c
pelieHne 3axayH a) MEepPeHOCHTCH Ha T i £/ Z
STOT CJay4yad; TOAbBKO TeNepp JAHa-
roHanb XZ npsaMoyrojlbHHKa pasfgenuT Yepr. 176,

NOTYOKPYXHOCTH, MOCTPOCHHBIE HA OT-
peskax AB u CD, ne nononav, a B JAHHOM OTHOILEHHH, KOTO-
PO€ MOMKHO ONpPEAEIHTD, €C/IH [IOCTPOUThL BCIIOMOTATEMbHLIE MpPIMO-
YrOJNBHUK, TOXOGHBIH JAaHHOMY.

3azada HMeET, Boobile roBops, ABEHAANATb pemenuti (yasoe-
HYe 4YHuCaa peleHnd no CpaBHEHHIO C 3azxayedl a) NPOUCXOANT 3a
cueT TOro, 4TO, HANIPHMEp, 4Yepe3 TO4KY A MOXeT NpPOXOAHUTh
G6abluast MM MeHbIuas CTOPOHA MPAMOYroOJbHHKA),

B) Ha aror caywa#i xopomo nNepeHocuTcss BTOpOE pelieHue
3aJayH a); ERMHCTBEHHBIM oOTanynem O6yaer TO, YTO HOCTPO-
ennnle Ha orpeakax AB u CD (uepr. 177) oxpyxHOCTH He Gy-
AyT HMETb HEHTpH Ha 3TuX oTpeskax (ayru AXB u CZD
JO/MKHB BMELATD YIVIBl, paBHbIE€ yraam pom6a). Brnpouewm, n nepsoe
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pelIeHHe -MOXET OHTb NEPEHECeHO0 HAa Caydyalt pom6a; TOJMBKO
B 3tom cayiae orpeskn AC m BE nomkHe OWTb He neprnesgn-
KYJISPHBE Mex 1Y coB0H, a 06pa3oBHBATh
yros, paBHHH yray pomba. -

3agaya umeeTt, Boo61Ee roBopd, Ase-
Hanuare peweHu# (yZBOeHHe YHCAA
pemeHnd NPOHCXOAHT OT TOro, 4YTO
poM6 HMEET ABAa HEpPaBHHX YIia).

71. 2ty 3amayy MOXKHO pEIIHTH
aHANIOTHYHO TEPROMY pelleHHI0 3aJauH
Yepr. 177. 70 a). OGo3HauuM UEHTPHl 3aMaHHBIX
yeThipeX OKpyKHOCTe# uepe3d Oy, Oy,

Og u O, a pamuyCH COOTBETCTBEHHO 4€pes ry, ry, ry u I, Ilpen-
noJoxiM, Harnpumep, 4To okpyxuoctu C;, C,, C, n C, Kaca-
I0TCA COOTBeTCTBEHHO cTopon AB, BC, CD u DA xanparta;
TIOJIOWUM  €lIe A8 ONPENCJEHHOCTH, YTO BCE YETHIPE OKPYHKHO-
CTH KacaloTcd CTOPOH KBaxpaTa ¢ BHelined CTOPOHH KBalpara

GIV/?

L
A 4 _C-—-«———-%
i e

N

Yeprt. 178.

(yept. 178). Ecnin P u Q— npoexuun touek O, m O, Ha cTO-
pouy AB xBaapara, a R u S—npoekuun touexk O; u Oy Ha
cropony BC, 10, ouesuano, AB=PQ—r,—r;, BC=RS—
—ry—ry (Tax xak, sanpumep, O,PAK ecThb NpSMOYrOJBHUK),
Onyctum u3 Toukn O, nepnesmuxynsp Ha npamyilo 0,0; u
OT/IOXHM Ha neM oTpesok O,N, pasuuit 0,0, B Taxom cayuae
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mnpoekuust PT orpesxa O,N Ha ctopony AB kBampara paBHa
npoexkuun RS orpesxa 0;0; Ha cropoHy BC (cM. neppoe penie-
HHe 3agauyn 70 a), Orcioma MOXHO onpeneants npoexunio TQ
orpeaka NO, Ha cropoHy AB:
Q=PQ—PT=PQ—RS=

=(AB-+r,+r)—(BCtri+ry)=ryt+ri—ri—ryg=p.
DTHM onpepnenseTCs HANpaBJeHHE CTOPOH KBajaparta; cropona AD
HMe€T TO e HamnpaBjleHue, 4YTO ¥ KacartenbHas u3 ToukH N
K KpyTy c uedrpom B Touke O, H pamuycoM p=ry-}r,—r;—
— rg (nau ry-ry—ry—ry); ecin Touka N HaXOAMTCS BHE 9TOro
Kpyra, HampaBleHHE CTOPOH KBaApaTa MOXeT OBITh ONpeieseHO
IByMa crnocofami; ecan TOYKka N HAXOLHTCA HA OKPYXHOCTH
9TOrO Kpyra, HanpaBJeHHe CTODOH KBajpaTa OMNpeAenfeTcs OLHO-
3HayHO, a ecan Touka N HaxomMTcd BHYTpH Kpyra, TO 3ajaya
BoBce He wumeerT pemennd. Jpyryio cucremy pemieHnit MOXHO
MOJy4HTh, €CH OTJIONKHTh OTpesok ON HA nepnexunKyIdpe,
onyumersoM u3 Toukn Oy Ha 0,05 8 NpPYroM HampaBJeHHH.

Takum 06pa3oM, B ce/JaHHBIX NPENNOJOKEHASIX 3a1a4a MOXKeT
HMETh [0 YeTHpex pemennit. Jlpyrue pemenus MOXHO MONy4YHTb,
ec/ii NpeANoJNOXHTh MHOH mopsanok kacams kpyroe Cy, C,, Cg
n C, cO CTOpPOHaMH KBaJpaTa; TakuM o6pasoM, BCero B Ipeirno-
J0XXEHHH, 4TO BCe KPYFH KAcaioTes CTOPOH KBagpaTa ¢ BHeIU-
Hell cTOpOHH,  Mb 6yldeM HuMeTh I0o 12 pemlenn#i 3amaum (cp.
¢ pellesnen 3agayn 70 a)). Pasanueeix npeamonoxenuit o TOM,
¢ Kako#t ctoponn kacaiotess kpyru C;, C, Cg u C,; MOXHO
caenatb 16 (oaus ciyda#, KOoria Bce KDyrH Kacaiorcs CTOPOH
KBaJpaTa ¢ BHYTPeHHEH CTODOHBI; 4YeThlpe cay4as, KOTA2 TpH
Kpyra KacaioTcsi CTOPOH KBajpaTa C BHyTpeHHeH CTOPOHHL, a
ONMH — C BHemHeff; mlecTh CJyyaeB, KOrja IBa Kpyra kacaiorcd
'CTOpPOH KBajfpaTa C BHYTpPeHHeH CTOPOHH M JBa — C BHellHel;
yeTHpe Clyuyas, KOTAa OAMH KPYT KacaeTcsi CTOPOH KBalpaTa C
BHYTpeHHEH CTOPOHB H TPU — C BHellIHelt; ONHH ClIyyalt, koraa Bce
KPyrH KacaloTcsl CTOPOH KBadparta ¢ BHemHel cToponn). Takum
o6pasoM, Bcero 3amaia MOxeT uMetb A0 12.16==192 pemenus.

I'Ipniweqaﬂﬂe. COBEPIHGHHO AHAJNIOTHYHO MOXKHO pEelINTh 3azady.
MOCTPOUTEL MPSAMOYTONbHHK C JaHHLIM OTHOWIEHHEM CTOPOH, CTOPOHBI (HJ]H
NPOJOMKEHHUS CTOpOH) KOTOPOIo KacaloTCs 4eTbipeX RaHHBIX oxpynmoueﬁ
Cy, Cy, Cy n Cy. DTa 3apada MOMET MMeTh BABOE Goablile peuleHuH, yeM

sagavya 71, 1. e. 392 (momo6HO TOMY, Kak 3ajgaya 70 6)) uMeeT BABoe
“Gosbilie pelneHuit yem sagasa 70 a).
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72. Tlyete S;, S; 1 Sy —uckomue oxpywHocrd, D, E n
F — nonapHele TOUKH Kacawus sTuX okpyxuocredl (vepr. 179, a).
Toukn nepecedeHHs IOMapHBHIX OOLIMX KACATEJbHHX K OKPYXHO-
CTSM CO CTOPORAMH TpeyroibHuka oGosnauum yepea M, N; P,
Q u R, T. OtrvetnM, uyto kacartenabinie MN, PQ u RT nepece-
KaloTcsd B OAHOK Touke L: NeHCTBHTENBHO, ec/H OHl OHH nepece-
Kaauch B TpeX Toukax Ly, L, u Lg, 10 momkHul Geiin Gul uMeTh
mecto pasenctsa LD=—LE, L,D=—L,F, L,E==L,F, ut0 He-
BO3MOXHO.

Iycts Tenepn okpymuoctu S, n S; kacaiorca cropoun BC
TpeyronpHuka B Toukax G u H (uept. 179, a). B rakom cay-
yae HnMeeM

RF=RH, QE=QG, LF=LE, MH=—MD = MG
U, CJeN0BaTeNbHO,
RL— QL= (RL-LF)— (QL - LE)=RF — QE =
— RH — QG = (RM -} MH) — (QM - MG) = RM — QM.

C zpyro#f CcTOpPOHBI, €caM BMHCAHHAA B TPEyroaeHHK QRL oOk-
PYXHOCTb 2 KacaeTcd CTOPOH B3TOTO TPEYrOJbHHKA B TOYKAx
M, My n My (uepr. 179, 6), 1O

RL — QL = (RMy -+ MyL) — (QMy -+ M,L) =
= RMy; — QM= RMI - QMI-

M3 cpaBHeHus IBYX MOCJHEIHHX DABEHCTB BHITEKAeT, YTO TOUKa
M, coBnamaer ¢ M, T. e. OKPYWHOCTH 2X;, BIHCAHHAT B Tpe-
yronphuk QRL, wacaercs cropodsl QR B Touke M. Touno rtax
We MOKa3LBAETCS, YTO OKPYKHOCTH X, H 2, Kacaloupeca AC,
MN u PQ, coorsercrBenno AB, MN u RT, xacaiorcs AC n
AB B toukax T n P.

PaccMoTpuM Tenepb TPH OKPYKHOCTH 2y, 2y i Sy (uept. 179, 6).
O6une sHewHne Kacateasheie RT u MN okpywHocTell 2, u S,
COOTBETCTBEHHY X, W 83, M 00liafd BHYTPEHHSd KacaTelabHad
PQ oxpymHocTelt X, u X, mnepecekaiotcs B OAHOH Touke L.
OTcrola MOXHO 3aK/IIUHTh, Y10 BTOpLIE OOLIHE BHELIHHE Kaca-
teaphble BC u AC okpywHocTell X H S;, COOTBETCTBEHHO X,
n S; u Bropas o06Iias BHYTPEHHAS KacaTelbHas OKpPYXHOCTeH
2, u Z,, TOXe TepecekaloTCs B OLHOM TOuKe, T. €. 4TO OT/IUY-
pafg oT PQ o6wad BHyTpehHAd KacaTelbHas OKpYWHOcTe# X; H
2, npoxoaut 4epe3d touky C. JloxasaTenbcTBO 3TOrO Hpeliowe-
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HHUSI MBI TNIpHBEIEM B KOHIlE PELICHHUS, & OKa IPUMEM 3TOT (baKT
3a JOKAa3aHHHIA. AHaNOTHYHO IIOKA3LIBACTCH, YTO OTAHYHAA OT

tHeprt. 179.

RT ofuas BuyTpeuuss KkacaTeqabnas X, n ¥y nNpoxoant yepes B
u oranusas or MN obuwias BHYTpeHHss KacaTelbHas 2, H g
npoxoAut depes A. :
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HokaxeM Tenepb, 4T ofimas kacatenbHas X; u I, npoxo-
Afwas yepes C, #ABasercs Ouccekrpucod yraa C. O6o3naunm
TOYKy KacaHus 2, H MN wuepes #, TOUKY KacaHus Xy H# RT —
yepes v, a Touky Kacanmit Sy u AC—vuepes K (uepr. 180, aj.
B TakoM ciyyae umeeM

MD=MH=Fv

(MH w Fu— ofwue BHEUINHE KaCaTelbHHE 3 nS);
Du=TK=TF
(Dt m TK-—ofuue BHEIIHME KacaTelbHbIe 3, 1 S;). CxnanniBas
9TH pPaBEHCTBA, NOIYYHM
My =To.

CoennnnM Tenepp M ¢ T n 0603HauuM BTOpPHE TOYKH Iepe-
ceuenns npsmolt MT ¢ X n 2, depes M' n T'. B rakom cay-
Hae M= MT-MT', T®¥=TM-TM,

OTKyJa, B CHJly PaBEHCTBA My =Tov,
MT =TM, MM =TT,

Mycrs Temepp O; ectb uentp Xy, a Op —uentp 2,. Coenu-
unm C ¢ Oy u O, u onyctum u3 Touek C, O, u O, nepneuin-

kyaspu CI, O, n 0,l, va MT. B Takom ciydae u3 noao6us
tpeyronpuukoB CMI u OMI, umeenm

cM_ Mo, CM _cl,
cl — ML’ MO, — ML’
aHanorudno - cT  cf
TO,  Th'
Ho rak kak M[1=T[2 (Mlll—’_—‘—%—MM’, T12=-;— TT')’ TO OT-
ciofa caeLyer

cM __crT
Mo, =10, *

Vi mocienHero paBeHCTBAa BHTEKAeT, 4TO YIiH MCO,; n
TCO, pashu. A Ttenepp ecan CK\K, ectb ofast KacatenbHast
okpyxHocTeil %, u 2, npoxondwas yepes C, 10

L/ MCK, =2 / MCO,=2 / TCOy= / TCK,,
4YTO H TPQGOBa-’IOCb J0Kasarh,
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TouHO Tak e HOKa3LBAaeTcs, YTO KacaTelbHas X, U Xj, OpPO-
xonsmas yepes B, ecth GuccekTpuca yraa B u yTo KacatesnpHas

Yeprt. 180.

3, u X3, npoxondmas uepes A, ectb Ouccekrpuca yrna A,
Tenepr yxe HCHO, YTO OKPYWHOCTH Xy, 2, H 3 MO-
ryr OHTb JAerkKo HOCTPOEHH Kak BIHHCAHHH®
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B tpeyroabnukn OBC, OACu OAB (O ectb TOuKa nepece-
yeHHs OHCCEKTPHC TPeyroibHHka ABC — LeHTp BnucaHHOH OK-
pyxuoct), npamue MN, PQ u RT moryr OGhTb HaH-
deHH KakK (orTandHeHe ot Ouccektpuc rpeyroasnnka ABC)
nonapHeoe o6uiMe BHYTPEHHHE KacaTelJbHHE
oKpyxHOocTeH X, 2, H 2; H, HAKOHel, HCKOMEE
okpywHocTtn S, §; # S MOryT OBTb NOCTPOEHH
KaK BIOHCaHHbEe B ueThpexyroabuuku APLT,
BMLP nu CTLM (yept. 180, 6).

B npuBeZeHHOM BHILE PEIEHHH 3aIa4H y HAC OCTANOCh He-
JHOK43aHHLIM YTBEPXJEHHE O TOM, 4TO BTOpHIE BHEILUHHE Kaca-
TeNbHbEe %; B Sy COOTBETCTBEHHO X, #. Sy M oTauynas or PQ
of1uasi BHYTPEHHAN KacateibHag Xy M X, [epeceKkajTes B ORHOH
touke. Ilokaxem Temeps 3TO.

[Tycts BTOpas ofuiasi BHYTPEHHSIS KacarenbHas OKPYwHOCTeH
2, u X, nepecekaer npsmpe PQ u BC COOTBETCTBEHHO B TOY-
kax X u C’ (uepr. 180, 8); BTOpas KacaTenbHas, NpPOBEAEHHAS
s C' x 3,, mepecekaer MN B touxe N'. PaccMoTpnM yeTh-
pexyronbuukn LXC'R n LXC'N’, «onucansbe» COOTBETCTBEHHO
BOKpYT okpywxHocTed X, u X, (C/l0oBO «ONMHMCAaHHBIE» Mbl B3f/IH
B K4BHIYKH, TaK KaK y OJHOTO K3 STHX IABYX YETHIPEXYTOJbHHKOB
IBe CTOPOHH H MPOAOJKEHHSA IBYX APYTHX CTOPOH KAacaloT-
cs oAHOH okpyxHnocTH.) CoBepLIeHHO TaK e, KaK BHIBOAATCH
aHaNOTHYHEIE MPEeNJONEHUS JId OOLIKHOBEHHBIX OMHCAHHBIX YeThl-
PeXyTONbHUKOB, MO/NYyYaeM

LR-C' X=LX+RC;
LX+NC =LN-+C'X.

CnoXHB STH JABa paBeHc1Ba, Halilem
LR+4N'C'=RC + LN,

OTKyla CJTelyeT, 4TO B (HeBHINyK/HH) yermpexyroanhnk LRC'N'
MOXHO «BIUCATEY OKPYMKHOCTH (LOKA3ATENLCTRO AHANOTHYHO TOMY,
KOTOpOE HMEeT MeCTO, Il BBIMYKIBIX HETHIPEXYTOJLHHKOB),
CnenoBarensio, C'N’ xacaercs oxpywHocTn S; (kacaioulelics
TPeX OCTAJBHBIX CTOPOH 3TOro 4eTHpexyroJbuuka), 1. e. C'N’
ecTh o0ilas kacaTesnbHad X, n Sy u C' cosnajaer ¢ C, 4T0 H
JIOKa3LIBAET HAlle YTBEpIAEHHE,
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73. TMpennonoxum, uto 3agaya pemtena. OGosHaunM TpOBe-
IEeHHBIE OKPYMHOCTH ¢ LeHTpamH B Toukax O;, O, u O, coor-
BetcTBeHHO uepe3 S;, S, 0 Sy Ilycts M, N n P—1ouku ne-
pecevenns okpywxHocTed S H Sp, cootBercTBeHHO S; H S5, S,
n S; (depr. 181). Tak kak KacaTelbHHEe K OKPYXHOCTSM S; H
S, B Touxe M nepnex-
JMKYASAPHEL MEWKILY CO-
6oii, TO KacareabHad
K S, B srtoff TOuKe
HOMKHA  COBMAAaTh ¢
paznycom O,\M oxpyx-
HocTH S; (M Kacarenn-
Had K §; — ¢ paanycom
O,M oxpyxuoctn S,).
Touno Tak xe Kacarenb-
Hasd Kk Sy B Touke N co-
Bnagaer ¢ paauycom O\N
oxpyxnoctn S;. Coenn-
HuM Teneph TOUkKy Oy
¢ Toukoft P u nycth P,
n Py — BTOpHIE TOUYKH
nepeceyerus npsiMoit Hepr. 181
OP C OKPYXKHOCTAMH
S, n S;. B cuny H3BeCTHOTO CBOMCTBAa KacaTe/bHOH K OKpyX-
HOCTH MH OyxeM HMeTh

O,M?2 = 0,P- 0Py,
ON?=0,P-0,P,.

Ho rtax xak OM=O;N, To oTciola Mbl 3aK/IlO4aeM, 4TO
O0,P, = O,P,, n caeposartejbHo, Toukn £, H P; COBIafaior:
npamasg OP NpOXOAHT uepe3 BTOPYW Touky P’
nepeceuenunsd okpyxHocrtelt S, u S;. Takum oGpasom,
Mbl BHIUM, YTO TOYKAa P JIEKMT Ha NepneHauKysipe K JIHHHH
uentpoB 0,0, okpyxnocte#t S, u Sy, npoxoisuieM uepes Touky O,.

Tenepb Mbl MOXEM JIErKO NOCTPOHTL TOUKY P, KoTOpas Jse-
WHUT C ONHOK CTOPOHH Ha BeicoTe TpeyroasHnxka 0,0,0,, 1po-
xoasueit yepes pepuwuny O, a ¢ Apyro#l cTOPOHH — HA OKPYX-
HOCTH, mocTpoeHHOl Ha oTpeske 0,0, Kak Ha nuamerpe (u6o,
ouesnnto, O,P | O4P). llocne 3atoro yxe He NpexcTaBisier
HHKaKOro TpyJAa MOCTpoeHne okpyxuocTedt S, Sz u 8.

14» A. O, Likaspcknt & 2p.
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. TlpenocrtapnseM yHTaTeN0 CaAMOCTOSTENbHO NPOBECTH NOKA3a-
TENbC1BO, NPABHABHOCTH HAWIET0 noCTpoenus (TpebyeTcs NOKa3aTs,
YTO ecAd Touka P C1pOHTCA, KAK YKa3aHO, TO OKPYKHOCTb S,
¢ uedipom B Touke O, UepNeHANKYAspHas K OKPYWHOCTH S,
c-uenTpoM B 10uke O, u pamnycom O,P, Gyaer neprediHKyJspHa
- TaKKe H K OKPYXHOCTH S; ¢ LeHTpoM B Touke Oy H paiuy-
com O4P).
3aaaya HMEET EAMHCTBEHHOE pelIEHHe, €CAH TPeyTOJNbHUK
0,9,0, €BNATCS OCTPOYrONbHKM, H He HMEET pelueHHH, ecsH
9TOT TPEYrObHHK MNPAMOYTOAbHbIH HJIH TYNOYroJbHBIA

Hepr. 182,

74. onycTtaM, 4To 3ajaya pelleHa; NycTb npsiMpe AX n
BX uepecekaioT OKPYKHOCTb COOTBeTCTBeHHO B Toukax M u N,
MNI|I (uepr. 182, a). Ilposesem uepes touky N mnpamyio, na-
panaenbuyo AB, n 0603HaunM yeped K TOYKY €€ Mepeceyenus
¢ oxoyxuoctbio.  Coeanvum K u M npamofl v OpojosxuM a3ty
npsmylo 10 nepeceuenns ¢ AB B touxe C. PaccmoTpuM Tpeyrosb-
Huky AMCu AXB. Yron A y unx obwni:

) / AXB= / ACM,

TaK Kak-06a sTuyraa passsl / MKN. Cneaosarte/bHO,
' N\ ACMwo A\ AXB.
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W3 noxo6us TpeyronbHHKOB NoAy4YaeM
am__Ac
AB T AX
AM.AX = AB. AC.

Orcrona BuTekaer caenylowee noctpoedue. Ilpopenem depes
A NpPOH3BO/BLHYI0 CEKYIY!0, NEPECEKAIOWYI0 OKPYKHOCTh B TOY-
kKax M u X'. Toraa

AX' - AM' = AX- AM=AB. AC.

[onbaysice STHM paBEHCTBOM, MBl MO¥EM MOCTPOMTh OTPE3OK
AC — 4eTBepTHH NPONOPUMOHANBHEIA K TPEM H3BECTHHIM OTpe3-
xam AB, AX wu AM’, a caenosarenbHo, HafiTw Touky C.
2 KNM pasen yrny mexny AB u nanuoit npsamoii [, Cnenosa-
TE/NbHO, OH H3BECTEH, a NOTOMY H3BECTHA BEJMYHHA AYrH, Ha
KOTOPYI0 OH oOnHpaercd, a 3HAYHT, H BeauwuydHa xopasl KM.
OTnoxnM ee B KakoM-uuOyab mecTe okpyxHoctH O. [lycrh 3To
Oyaer xopra K'M (uepr. 182, 6). [IpoBesem 3aTeM OKPYKHOCTD
S ¢ weutpom B O, kacawouyiocs xopawt K'M’. Toraa, nposeas
yepes C KacaTeNbHYI0 K 3TOH OKPYKHOCTH, Ha#igeMm Touky M.
Coennnue A ¢ M, naltzem TOU-
Ky X. 3ajaya MOXeT HMEeTb IBa
pelleHus, OJHO WJIH HH OXHOTO
(B 3aBHCUMOCTH OT 4YHCJa Kaca-
TEJIbHBIX, KOTOPHIE MOXCHO MPOBeE-
cTH 4veped Touky C K OKpyxX-
HOCTH S).

OTKYIa

75. a) HonycTum, uto 3anava
pewena; MN=—=a (uepr. 183).
Ilposenem u3 Toukn B OTPE30K M v
BBy, paBubii ¥ napainenbubiit Yepr. 183,
orpesky MN. Toraa uyerhipex-

“yroapHuk BMNB; ecTb napaanenorpamMdm M, CJeI0BATEJbHO,
L ANB= / AXB. Ho / AXB wusBecTeH, Tak Kaxk OH onu-
paercs Ha AanHylo nyry AB.

Orciona noay4aem ciaeayiowee nocrpoerne. Ha npamoit, npo-
xonsutell yepes Touky B, mapamnenbHo gaudo#t npsmo#t [ oTkna-
nnBaeM oTpe3ok BB;=a. Ha otpeske AB;, Kak Ha xopie,
ONMHCHBaeM AyTy, BMEWAIOIYIO TOT Xe Yros, YTo W Jyra JjaH-

14»
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HOM OKpYyXHOCTH, cTariBaemas xopao# AB. B nepeceuennn no-
cTpoeHHoBt ayru ¢ npamod ! noaydaem Touky N. [lpamas AN
nepecevyeT OKPYXHOCTh B Hckomo# Touke X. [as aokasatens-
CTBAa AOCTATOYHO 3aMeTHTD, 4TO mpamass BX napamaenssa BiN u,
cnenoBatenbio, ¢urypa MBBN — napasienorpamm,

3azaya MOXeT HMeThb [BAa pelleHus, OAHO WJIH HH OXHOTO,

6) Ilpeanmonoxum, uto 3agaua pemwena, MC==CN (uepr. 184).
[TocTpouM TOUKY B;, CHMMETPHUYHYIO C TOUKOH B OTHOCHTENLHO
toukn C. Torzna gersipexyronbuug BMBN ectb napasnenorpamu
(Tak Kak ero nHaroHajsd NENITCA B TOUKE MEPECEUEHHst NOMNOoJIam)
u, caenosarensio, S/ ANB,= / AXM. A tax xak 9T0T yroa
usBected (on ponontsier 1o 180° yron AXB, onupaoumiics Ha Ayry
AB), TO MH MoxeM HaHTH Touky N Kak TOYKY mnepeceHyenus
npamoit [ ¢ pyro#, moctpoensolt Ha AB; u BMewawouef u3-
BecTHBIH yrou; mocjie 3TOro X onpeaenstercsl Kak TOUKa mepe-
CeyeHNsl 3aMaHHOH OKPYWHOCTH C fIpIMOH
AN (cp. c pelienueM 3agaun aj).

76. a) Ilycte LAK ecTp maHHBIH
yroa, M-— nannas Touka M 2p — RaHHbIH
nepumerp. OTAOKHM Ha CTOpOHaxX yraa
otpesku AQ u AP, paBhhie p (uept. 185),
[TpoBezeM okpyxHOCTE S, Kacamylocs

6,

Yepr. 184. Yepr. 185.

CTOPOH yria B Toukax @ u P, u, Haxoneu, npoBeaeM yepes TOY-
Ky M npamyio MBC, xacatenbhylo K oKpyxHOCTH S B Touke R.
Orcevennntt npamo#t MBC tpeyronviux ABC — uckoMuil, B ca-
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mom nene, BP—=BR n CQ==CR KaKk OTpE3KH KACATEeIbHHIX,
npoBeAeHHhX u3 oxuod rtoukH. Otciona

AB--BC+CA=AB-BR+4CR -+ AC=—
=AB+BP—'— CQ—-}—CA:AP—{—AQ:?}).

6) Ecnm Touka M pacnosioweHa BHe MAHHOTO yria, TO ne-
PHMETP OTCEKAEMOTO TpeyroJbHika GyoeT TeM MeHbille, yeM OimKe
pacriosoxeda MpoBelgHHad npsiMas K BeplinHe yraa A, ¥ MKer
OLITh CAETaH KaK YroAHO MajnM, T. €. HCKOMOTO TpeyroJbHHKa
Boobuge He cyinectsyer. [Ipeanonoxum tenepb, uTo TOukKa M pac-
noaoxkeHa BHYTPH yraa. Yepes Touky M npoBoaHM OKPY¥HOCTb
S (60ablYI0 U3 IBYX BO3MOXKHBIX), Kacawutylocd o06eHX CTOpOH
yI/a, U MPOBOAHM B TouKe M KacaTeldbHyld K OKPYXKHOCTH S

K

BI

M,

( 2
g s
M
4 0 Z
Hept. 186.

(uepr. 186). Touku nepecenenus 9TOH KacaTeqbHOH CO CTOpO-
HamMi yraa oBosnaunM uepes B n C'. Tpeyroabunk ABC — uc-
xombt#t, ast IoKasaTenbcTBa 3aMeTHM, UTO NepHMeTP TPeyroJb-
ruka ABC paBed OBOHHOMY PacCTOSIHHIO OT TOYKH A JIO TOYKH
Kacanng okpywHoctu S co cropoHod yraa (cM. pelleHHe 3a-
nauy a)). Ilposenem uvepes M nwoOyio Apyrylo mpaMylo, nepece-
KaIOUIYI0 CTOPOHE yraa B Toukax B’ m C', m 1moCTpONM OXKpyx-
HOCTh S, BHesnucaunylo B tpeyroabunk B'AC'. Touka M,
xacauns B'C' u §; ormuyna or M, mpuuyem M nexut BHe S,
oTkyaa cneayer, 4to S; Gosbue, uem S. 3HAUNT, PACCTORHHE
OT A EO TOUKH Kacawui OKPywHocTH S, ¢o cTopoHo# yria,
paBHOe noaynepuMerpy tTpeyroasuuka B'AC’, Gonbuie COOTBETCT-
ByloLleHd BeaMuunnl A8 Tpeyroianunka BAC, uto H Tpe6oBanoch
JOKa3aTh.
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77. a) Tlycts B’ ectb Toyka, cHMMeTpuuHas ¢ TOoukolf B or-
HOCHTe/bHO npamo# [ (uepT. 187). B taxom cayuae aas kamaoh
4 Toukn M npamoH [ umeeM

P BM=BM
H, CJEIOBATENBHO,
AM-+ MB=AM-+ MB'.

l X
A\' Ho oueBnzno, 4to cymma

& AM-- MB' npunumaer Hau-

Yepr. 187. MeHbliuee 3HAYEHHE B TOM CIy-

yae, Koraa Touka M nexur

Ha npaMoit AB'; Taxum 0o6Gpasom, HckoMOH Toukoi X 6yaer cay-
WHTL TOUKA mepeceuerus npsmod [ ¢ npamoit AB'.

6) Ilpeanonoxum, 4TO 3ajava pelieHa, H MPOBEAEM OKPYX-
#octb C; ¢ uHenTpoM B Touke B, paamycom BX -} XA=a
(uept. 188, a). [lposenewm, na- s
nee, okpyxnocth C, ¢ UenT-
poM B Touke X, paiuyc KO-
tTopoii paBen AX. OueBunuo,
9TH JBe OKpywHOCTH OyayT
KacaTbCcsi APYr Apyra B TOU-
Ke K, nexaiell ua nponoJxe-

Yepr. 188.

aun npsamolt BX. OxpyxHocTs C, npolineT uepe3 Touky A n yepes
Touky A’, CHMMETPHYHYIO TOuKe A OTHOCHTENbHO [PSMOH /.

Tak Kak yc/aoBHe 3anaui no3BOJSET HAM NMOCTPOHTH OKPYiK-
HocTh Cy B Touky A', TO pewenne 3allayd CBOAMTCH K-NOCTpo-
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‘eHit0 okpykuoctu Cq mpoxonguie#t vepes TOYKH
‘Aun A wxacapmedicas oxkpyxnoctuCy uentp X 10l
-OKpyKHOCTH Cy u 6yner, OYEBHAHO, HCKOMOHR TOYKOH.

Ilepefinem tenepb ¥ peuleHHI0 3alayu O MOCTPOEHHH oxpym-
#octn C,, mpoxoaswied wepe3d ABe fauunie Toukn A u A’ n Ka-
cajoutefica Aannoil oxpywHoct C.

[pennonoxum, yro 3ra 3azauya pewiena, [lycte oburast Kaca-
TenbHol K okpywwnoctsm C; n C, B HX TOuke kacanns K nepe-
cekaercst ¢ npsumod AA" B Touke S (uepr. 188,6). B rakom
cayuae SK2=S8A4"-SA. O6parno, ecnin S ecTh T1aKas To4ka nps-
Mol AA,;, 4To KBalpaT kacatenpuofi SK n3 Ttouxn S k oxpyw-
noctu C, paBeH mnpousBelennto paccrosunit or TOoukKM S 10
Touexk A n A', 10 oxpywnoctb C,, TpOBelenHAN Hepe3 TOUKH
A, A! K, xacaerca B Touke K upamoi SK, a crenvBatessHo,
n okpyxHoctd C,. Takum 00pa3oM, #am [0CTATO4HO HAHTH Ha
npsmoit AA’ Touky S, yuosaersopsioulyio ycaosio SA-SA = SK?
(rae K — HensBecTHasi 104Ka COlPHKOCHOBEHNS OKpyxHOocTH C) ¢
KacaTenbHOM, MPoBeAeHHOH #3 HCKOMOH TO4YKH S K STOH OKPYK-
HOCTH).

[ycts Cq— npou3BoibHAs OKPYXKHOCTH, NMPOXOAsias uepe3
toukn A u A’ w nepecekaiowas oxpyxHocts C; B Toukax P u Q.
O603nauum uepes S Touky nepeceuennss npamuix AA u PQ
B [OKaXeM, YTO TO4ka S yI0BACTBOPseT MOCTABACHHBIM yCJO-
BuaMm. [Je#cTRuTenbHO, ecan SK ectb KacavenbHas, NPOBEREHHAA -
u3 ToukH S k okpywnocTs Cy (K — TouKa KacaHnus), TO

SA-SA’ = SP-SQ

0 CBOHCTBY CEKYWHX K OKPYHHOCTH Cy B
SP.-SQ=SK?

no CBOMCTBY cekywHX K okpywuoct Cy.

OKOHYATENbHO Mbl TPHXOLHM K CJeAyIOUleMy MOCTPOEHNIO.
ITposoddM okpyxuocTs €y paauyca @ ¢ UEHTPUM B Touke B3,
Ilanee, yepes Touky A u 10uky A’, cnMMetpuusyi0 A OTHOCH-
TeAbHO npaMOfl I, NPOBOAHM NPON3BONLHYID OkPYKHOCTh Cg, re-
pecekatowylo C; B Toukax P n @, u u3 voukn S nepeceyennd
npamuix AA° v PQ npoeoanwm kacatenntyio SK k okpywnocts Cyq.
Hcxoman touka X ectb 104Ka nepeceyCuus npsmod Lu pdﬂ.ﬂyca BK
oxpyxHocTd Cy.
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78. a) n 6) Ilycrs ABC — nannsift tpeyroasuux, DEMN —
BUCaHHEf B Hero npﬂmoyronbuux (uept. 189, a). Paccmorpum
Tpeyroabiuk AB'C, rae BB'|| AC; nyctsb DEMN eCTb BNH-

OIr—===-—-Af ﬂ'&:: """"""" 7
A e
o/ Ry U 7 ;o

a &
Yepr. 189.

CAHHBI B STOT TPEyroNbHHK NPAMOYTOALHHK C TOH e BHCOTOI,
y10 ¥ npaMoyroabHuk DEMN. C 0ZHOH cTOpPOHHI,

N\ ABCw /\ BME,
a ¢ Apyro#,—
ANABCn \NBME',
EM__EM agt
Orciona caenyer, 4to AC="AcC sHayut EM=E'M wu, cae-

HZOBATe/NbHO, NpaMOyroiabuukn DEMN n D'E'M'N' paBHml.
[peanonoxum Tenepb, uto TOuka B’ BhIGpaHa Tax, 4T0 Tpe-
yronshuk AB'C npsvoyroasunii: / B'’AC=90°. as npsmo-
yroAbHOTO TpeyroAbnuka AB'C pelienne 3amad a) H 6) OYEBHIHO
(Tak, HampuMep, AnaroHalb BNHCAHHOTO MNPAMOYTOJMLHHKA GyzeT
HauMeHplleH, ecln oOHa NepNeHAHKY/IspHAa K THHoTewyse B'C).
Ortciona cienyer H NOCTPOGHUE B 06-

s weM ciaydae (uepr. 189, 6).
P :\_\_ __________ 8 3anava 78a), OYEBHAHO, MOXET
N AMeTb IBa, OQHH WJIH HH ONHOTO pe-
£ M\'\ £ M mienus (ecM OHAa HMEeT OAHO pelle-
N\ HHE, TO OHO COBMNAaAaeT ¢ pellleHHeM

N 3azaun 0)).

4 1= c B) Kak 1 B pewennn 3azauu 78
V' 0 A a) u 6), Jerko nokasaTk, 4TO IJs NO-
Yepr. 190 CTPOEHHA HCKOMOTO TPeyroibHHKA J0-

CTAaTOYHO BOHCATH B NPAMOYTOJLHRLIH
Tpeyronbunk AB'C( B'AC = 90°), kater kotoporo AC cogna-
JaeT ¢ OCHOBaHHEM MJAaHHOrO TpeyrolbHuka .ABC, a karer
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AB' paBen BucoTe Tpeyroabunka ABC (uepr. 190), npsimMo-
yronbiuk AE'M'N’ pannoro mepumerpa 2p. [pyrumu cioBami,
Hago HalTH na runortesyse B'C tpeyroaviuka AB'C Touky M,
cymma paccTosuuit or xotopolt no kareros AC u AB' umena Gu
Jauuylo BeinunHy p. Ho reomerpnueckoe MecTO TOYEK BHYTpH -
yrna CAB', cyMMa pacCTOHHH OT KOTOpHX MO CTOPOH 3TOrO
yrna paBHa p, eCTb OTpe30K npsMoi /, nepecekalouieél CTOPOHbI
yraa B Toukax R n S8 rtakux, uto AR=—=AS=p (cM. Huxe
sanauyy 836). CaenosatensHo, M’ ecTh TOuKa IepeceyeHHs Mps-
Mo#i [ W runorenyss B'C,

3anavya uMeet 0JHO pellieHHe, ecan ocHoBaune AC HaHHOTO
Tpeyronbuuka ABC wmeupme p, a Bucota BP=B'A 6onbume p
unu, HaoGopor, AC>p, a BP<p. Eom AC=BP=p, 3a-
Jaya SIBASIETCS  HeOmpeeNeHHOH: Ka K ABH#  NpAMOYTOABHHUK
DEMN, pnucaunmit B Tpeyroabiuk ABC, umeer nepumerp 2p.
Bo Bcex ocTanbHbIX clydasx 3alaya BOBCE He HMeeT pelleHui,

r) Has toro urto6W miowanb InpsiMoyroabHuka AE M N’
(uepr. 191) O6mina nHamGoabmedt, Hano, 4TOOH CyMMa mrouLaiel
Tpeyrombuuxos CM'N' nw B'E'M 6una naumensiuet. Ho rax
KaK 3TH TPEYTOJbHHKN Nog0OHM (H MOROGHK Tpeyroabnuky AB'C),
TO HX MJIOLIAXN [PONOPHHOHAMBHL KBalpaTtaMm runoresys. Ta-
KHM 00pasoM, 3axada CBOAMTCA K TOMY, YTOOH OTHICKATH Ha TH-
norenyse B'C npaMOyroabHOrO TpPeyroib- g

nuka AB'C takyw touky M’, 4TOGH Ccymma
CM2 4 M'B'?
6nina Bosmoxwno Mespue. Ho, ouesuano, ‘z_; 7
CM?2 - MB?= £ M
L tew By emr—msr= | |\
! 2 ’ 'B'\2 a7 oV’ ¢
= 5 [CB? - (CM — M'BY)

, o, Hepr. 191.
OTKyZHa cieayeT, uto cymma CM'2--M'B2

Gyner HauMexblued, koraa pasHocte CM — M'B’ 6yleT HaumeHb-

CB’
wet no aGcoMOTHON BeAMYMHE, T. €. KOrja CM’:M’B’:T .
TakuMm o6pa3oM, BhcoTa E'A HCKOMOrO HpSMOYTOJbHHKA paBHa
noJoBHHe BHICOTH B'A Tpeyronsnuxa AB'C; clel0BAaTENbHO, H
Buicota ED npsmoyronbuuka DEMN paBHa MOJNOBHHE BHICOTH
TpeyronbHuka ABC, :
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NMpuMeuanue. MOKHO M UUCTO TEOMETPHYECKR MORA3aTh, UTO
H3 BCEX NPAMOYTOJAbHHKOB, BIHCAHHBIX B NPAMOYTOABHBIA TPEYroAbHEK
ABC, nauGonbuu#t KO MAOIARM uMeeT BEPWHHY B cepeante M' rumo-
TeHysb B'C. leficTBuTeabHo, nycth A E M N — kaxo#t-to apyrof#t npsIMO-
yroasuuk (uept. 191). [lposenem uepes Touky M npsamyio I, orpesok C B
KOTOPOH Mexay CTOPOHAMH yria CAB’ peawics B Touke M momonaM (CM.
HHXe pelueHue 3aaauu 142). OuesnaHo,

1 1
Sapwn =5 Sapc; SAEAN="5 S aBC
Ho 8 43¢ < Sapic (CM. 3anauy 142), oTkyna Wu caeayer, uto
Sapmne > SaAERN -

n) Kak u BHIUE, 0CTATOYHO BIHCATb B NPAMOYrOAbHE#
rpeyroabuik AB'C npamoyroashuk AE'’M'N’ nanuofi nnoutann o,
PaccMoTpuM BCnoMmoratenbHut paBHoOOedpeHHHH  mpaMo-
yroabunifi Tpeyronbhnk AB’C (yept. 192, a). Ouesunno,

AB” AC
SAAB”C——SAAB’C 7 SAAB’C"’_'; .
AB" AR

[Mocrapaemcs Tenepb BnucaTh B TpeyroiasHuk AB’C  upsawmo-
AC
yroabuuk AE"M'N’, nnowans KOTOpOro papHa G — -

AB, ——-Gl. EC‘
g m AE"M'N’ ectb uckomuii nps-
MOYTOAbHHK, TO AN -N'M'=
= AN -N'C=ug, (TpeyronbHHK
£\ M_" P CN'M" — paBHoGenpennnil); 310
g | 2
£ 4 M
\ a ] a
g 4/ z AW ¢
a) 7]
Yepr. 192.

no3BosisieT Jerko HakTu Touky N’ KaK OCHOBaHHE BHCOTH MPSMO-
yro/bHOro TPEYrO.1bHHKA ¢ THNOTeHy30i# AC ¥ BHCOTOH, ouy-
IEHHOH HA THNOTEHY3y, paBHOH CTOPOHE @ KBAApATA H3BECTHOH
njomanu ¢y (yept. 192, 6),
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[Mycrs reneps AN'M'E’ — npamoyronsiuk, snucannnit 8 AB'C
n umelownit octopaune AN’. Torama, oueBuauo,
M’N' _ CNI —MIINI
B'A~ CA — B'A’

OTKyHa
MN __ BA
WN B4
H, CACAOBATEJNBLHO,
MN B'A

SAN’M;E:_SlgNer;E/; N =0 pr3 BA— =a4q.

3aua'{a HUMECT IBa peuleHHd, ecH
AC\? AC-AB S
o <(F) o< =

rae S—nnowanb Ttpeyroasuuka ABC, OJIHO pelexne,

S
ecn o=y,

I HH OAHOTO0,— €CJH a> 5 -

79. Ilycte AAgA3A A AgAjAgAy NCKOMBIA IEBATHYTONBHUK,
By, By ..., Bg—ua-
BECTHHIE CEPeUHb €ro
cTopon (B, — cepeanna
CTOpOHBl AjA,, By —
cepeliHa CTOPOHH AyAg
HoT. A.; udepT. 193).
PaccmoTpum  uetnipex-
YTrOAbHUK A A As A
Toukn B By, 36 H ce-
peanHa X JHArOHaIN
A4A7 SIBASIIOTCH CEpeAl-
HaMH CTOPOH 3TOr0 ye-
Toipexyroabnuka. Tak
KaK oTpeskn B,Xn ByBy
06a napaianenbH A4,
U paBHH monosune AgA,
(kak cpeaune JHAHA
TPEYronbHHKOB  A,AA,
B COOTBETCTBEHHO Ag A 5A7), TO B, XBgBy ecTb napananenorpamm,
H TaK KaK TOYKR B By n Bg nam n3BeCcTHH, TO MbHl MOXEM
NOCTPOHTb H TOYKY X.
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PaccmoTpuM Tenepb 4eTHPeXyroabHuK A A A Ag. Toukn B,
X, B; u cepeanda Y orpeska AgAg ﬁBJXﬂlOTLH cepem«mamu CTO-
POH 3TOTrO YETHIPEXYTO/AbHHKA. OTClOﬂa caedyeT, 4TO YeTHpex-
yroabHuk Bz XB.Y ecTb napannenorpamMM, 0 Mbl MOXEM NOCTPOHTh
TOUKYy Y — @AHHCTBEHHYI0 HE H3BECTHYK HaM BEDHUIHHY 3TOrO
napaniesnorpamma,

PaccmoTtpuwm, nanee, ueTHpexyronbink A,AgA.Ay. Kak u Boine,
4eThIpexyroabuuk B,Y ByZ, rne Z ecth cepeanna oTpeska AyA,—
napaaienorpamM, H, 3Had TOUKH By, B, n Y, Mb MoxeMm mno-
CTPOHUTDL TOYKY Z.

Paccmorpum, HakoHel, TpeyroibHux A,A;A,. Toukn By, By
H Z aBasioTCA CepelMHaMM CTOPOH 3TOro Tpeyroasnuxa. He npexn-
CTaRrageT TPyAa MNOCTPOHTH 3TOT TPEYTOJbHHK, CEPENHHb CTOPOH
KOTOpOro m3BecTHbl (Touxka A, siBAsercs BepINHOA mNapasie-
jgorpamMa A;ByZBg, TPH OCTaNbHbIE BEPIIHHLL KOTOPOro H3-
RecTHH). 3Hasg TOuky A; H cepelunn B, n By 0TpeskoB A A,
n AjAy, Mb Ge3 Tpyaa uakiem toukH A, u Ay, Halee, TOYHO
TaK e Mbl CMOXeM Ha#TH Toukn Ag W Ag H T. 4., NOKAa MHl He
MOCTPOUM BCE BEPUINHBI HCKOMOrO IEeBSITHYTO/AbHIKA.

I1 puMedaHue, ATanord4i0 MOKHO T1OC TPOUTH 10 CepeauHaM
CTOPOH M050# MHOTOYrOJbHHK ¢ HeUeT HbIM YHCJIOM CTOPOH.

80. Byaem pewmatp 3azauy corsacHo ykasaunio. Ilycts tpe-
Gyerca B LAaHHYIO OKPYXHOCTb BIHCATh MHOTOYIOJbHHK, Y KOTO-
pOro O HAa M3 CTOPOH IPOXOAUT 4Yepes JAaHHYW TOYKY P, a
OCTalbHLIE TApasie/NbHbl HAHHBIM MpAMbiM (T. e, B=—1).

Mycry AjA, ... A, — HCKOMBIH MHOTOYrOJbHHK (4epT. 194).
Bospmem Ha OKpy®HOITH MPOH3BOJIBHYIO TOUKYy B; H NOCTPOHM
nomanyw BB,B;... B, ssenss BB, B,By, ..., B, B,
KOTOpOH COOTBETCTBEHHO napamenbﬂu nauHbpM npambeiM. Toraa

S——— S— S’
AB =AB,=...= A4, 1B 1=A4,B, Kak [LyTH, 3aKI04YeH-
HLIE M1y napamenbﬁmm XOpAaMu, 3aMeTHM, 4TO IO CpaBHe-

N
HHIO ¢ nepBoii nyro# A;B; Hanpasneuus ayr (ot A, Kk B,, or
Ay x By m 1. 1.} Bce Bpema Mensorca. Otcioga caedyer, 4to

Dt
npu k 4ernom ayra A,B, Gyaer uMeTh HanpaBJeHHE, IPOTHBO-

N
nonoxHoe A;B;, a npu k HEUETHOM — TO Ke CaMOE HamlpaBIeHHe.
Ecnn yueno cTopod MHOroyronphuka # 4YeTHOeE (Kak Ha
N’

v’
uept. 194, ), 1o ayru A;B; n A, B, HMEIOT NPOTHBONOIONKHbIE
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N’ S

. Hanpasjiewuds; B ITOM cayvyae, Tak kak AB,=AB,, 710
AA1BB,. Ho AjA, ecth cTOpOHa HCKOMOTO MHOTOYrOMbHHKA H,
C/le10BaTeNbHO, NPOXOANT yepe3 naHHyi Touky P. Teneps, 4TOGH
onpenennts Touki A, u B,, 10CTaTOuHO 4yepe3 P mpoBecTu mps-
Myl0, mapasnenbuyio B,B;; nocje 3Toro yxe He 6yneT npeicras-
J49Tb TPYAa HaHTH OCTa/JbHhIE BEpIUHHBI HCKOMOTO MHOTOYTO/Jb-
HUKa. Ecanm  4ucao CTopoH
MHOTOYTO/JIbHHKA 7 HedeT-
Hoe (kak Ha uepT. 194, 6),
To0 ayru AB u A,B, pasubl
H HMEIT OJAMHAKOBOE Harpa-
Baenne. B stom cayuae ue-
THIPEXYTOMBHHK ABA B,
npeicTaBager coOoit  paBHO-
GeNpEHHYI0 Tpaneuyo H, cie-
nosatenbio, AA,=BB,.
Takum oOpasom, A1 TOrO
4yTo6bl Ha#iTH TOMKH A, 0 A,
HaM OcCTaeTcsl vepe3 AaHHYIO
TOYKY P NpoBecTH XOpAy AaH-
no#t mamuel ByB,. I10 nerko
cjenaTh, TaK KaK paBuble Xop-
asl AjA, u BB, pastoyaa-
JeHbl OT LEHTPa OKPYKHOCTH,
T. €. KacawoTcs OXHOH u ToOH
We OKPYKHOCTH, KOHLEHTpPH-
YeCKOH ¢ IHaHHOH.

[lepeitnem Teneps k o6uieit
3a7aye MNOCTPOEHHS BIIHCAH-
HOTO B JaHHYI0 OKPYXHOCTH
n-yroJbHUKA, R CMEKHBIX Hept. 194,

CTOpPOH KOTOpOro (31ech MoO-

WeT OHTb Z=—n) nNpoxoAiT uepe3 & 3alaHHHIX HA MIOCKOCTH
TOYEK, a OocCTalbHble 7 -— & CTOPOH napaenbHbl H3BECTHBIM
Hanpasiennsm. [lycTe nama 3anaua peisena, u A;AA, ... A,
eCTb TaKoH n-yrodbHUK, .ABE COCenHHe CcTopoHn A;A, U A;As
KOTOPOrO MPOXOIST 4epe3 H3BecTHhHE TOukH P; n P, a mus
OCTA/IbHBIX CTOPOH /71— R mapannenbHLl A2HHBIM TPAMBIM M
k—2 (a umenno, Agd, AA; ..., A,Ap. 1) TPOXOIT uepes
usBecTHele Toukn (yepr. 195, a). Ilokaxem, yTO 3ada4a nocTpoe-
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HHl TAKOTO M-YrOJABHHKA PAaBHOCHAbHA 3alaue NOCTPOEHUS Ipy-
roro n-yrojibHuKa, BIHCAHHOMO B TY K€ OKPYMKHOCTb, y KOTO-
poro £ — 1 cMexHHX CTOPOH NPOXOAAT Yepe3 NaHHnie TOYKH, a
n—Fk--1 cropos mapamiesbHbl  H3BECTHHIM  npambiM. Jlefi-

CTBHTE/NbHO, 3aMEHHM Halll MHOTOYTOJbHHK MHOTOYTOJbHHKOM
v
AjAAg ... A, (MOXET GLITh CaMONEPECEeKaIOLINMCS), y KOTOPOro

5 4

5

Yepr. 195.

’ !
cTopoHa AAs napannenvna PP, Cropona Ay AgTakoro n-yronb-

’
HHKa nepecekaet npamyilo PP, B Touke P, nojoxeHne KOTOpoH
’

MOXHO onpeseautb. [elctBuTennto, Tak kKak 4A2A3A2=
__4A2A Ay= / P,PiA, (cm.-uept. 195, a), TO TpeyroabHHKH
P,A 3P2 " PZPIA?, noldoGuul. Ms noao6us 9THX TPeyrosbHUKOB

PP, PA PyAy- P A

2__ Y22 2/1g 247
AOMy4aeM === oTkyla P,Py—-2%72  Ho upous-

y PA, " Bp;’ y 2l PP, P

Bedenue Py A;.P,A; 3aBHCHT TOJABKO OT MOJIOWEHHst TOukn P, H,
CNeNOBATE/ILHO, H3BECTHO HAM; Mhi MOXEM OIpPeleMHTH Teneph

H OTPE30K PZPQ, T. €. MOJOXEeHHE TOUKH P2
TO‘{HO TaAK XK€ MOXHO I”IpHBeLTH 33113‘{y IOCTPOCHUA n- yr‘onb-

HHKa A A2A3 ... A, K 3a1a4e MOCTPOEHHH HOBOTO A-yTOJbHHKA
A A2A3A «.. A, BOHCAHHOTO B Ty € OKPYXKHOCTb, Y KOTOPOTO
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k — 2 CMeXHBIX CTOPOH A;;Ab AAg <« oy ApAp,q TPOXONAT yepes
H3BECTHbIE TOYKH, @ OCTaJAbHHE CTOPOHH TNaPaJieibHbl AaHHBIM
Hanpasaenuam. [lpomomkas 39TOT mpouecc, M B KOHLE KORILOB
npuieM K 3aladye NOCTPOEHHS #-YTOJbHHKA, BIHCAHHOTO B JAHHYIO
OKPY*KHOCTb, ¥ KOTOPOTO OIHA CTOPOHA TMPOXOAHT Yepe3 H3BECT-
HYI0 TOYKY, @ BCE OCTa/IbHbie Napa//ieNbHe 3aJaHHBIM HANPAB-
JeHHs M, Jrta WKe 3ajaya pelleHa BhILIe,

3aveuwanne. [lpy nmoMomM ONHCAHHOrO BBHIHIE NPHEMA MOXHO
pentnTh Takike Gosee OOLLYI0 3ajayy O MOCTPOSHHH BIHCAHHOIO B JHaH-
HYH OKPYXHOCTb 7-yrOAbHHKA, Y KOTOpPOro £ (He 06d3aTeAbHO
CMEMHHblX) CTOPOH MPOXOAAT 4Hepe3 H3BECTHhIE TOYKH, a OCTaJbHBIE
napaJJensibl 3alaHHbIM Hanpasaedusu. JeHcrBATenbHo, HETPYNHO MOKa-
8aTh, YTO 3anayy MOCTPOEHHSI TAKOTO 7M-YrOJbHHKA MOXHO CBECTH K 3a-
Jlaue MOCTPOEHHS APYIOro n-yroibHuka, BIHCAHHOTO B TY Xe OKpPYX-
HOCTb, Y KOTOPOTO R CMEJCHaLX CTOPOH MPOXOAAT uepe3 QHKCHPOBaHHbIE
TOYKH, a OCTaJbHbleé CTOPOHBI TAapajfenbHbl H3BECTHHIM HANPaBJICHHSAM.
Jlas Toro uyTO6bl B 3TOM YOEIMTbCS, ROCTATOYHO IOKa3aTh, YTO MHOIO-
yroabuuk A;4yA4s ... A, cTopona AjA, KOTOPOro MPOXOAUT YEPEe3 H3BECT-

Hyl0 TOuky P, a ctopoHa A,A; mapanienbia U3BeCTHOMY HalpPaBleHHUIO 7,
MOMHO 3aMEHHTb BIUCAHHBIM B Ty e OKDYKHOCTb MHOTOYFOJbHHKOM

AlA A;. .. A, (MOoxeT ObTb, CaMONepeceKanIunmcs), y KOTOPOTO CTOpoHa

AA napaJienbHa M3BECTHOMY HalpaBAeHHIO, a CTOpPOHA A »As  mpoxo-
3

IuT Lxepes 3a0aHHYIO TOUKY. Ileucrsurenbﬂo IPeAIONOKHM, YTO CTOPOHA

A1A2 MHOTOYrobHuKa A4, 9A3...4, napanienbHa HaupasJeHuo !

(uept. 195, 6). B TakoM cayyae 4eTbIPeXyroJbHHK A1A2A3A'2 €CTb PaBHO-

6enpeHHas Tpameuus W cTopoHa A;A, cuMMeTpuuHa 'Ag OTHOCHTEJIBHO
OCH CHMMETPHH STOH Tpameuuu, T. €. OPAMOii, nepneunuxynﬂpﬂoﬁ K I,
npoxoasiel yepes ueHTp okpysmHocTh. CienoBarelbHO, A, o4g mpoxonuT
yepes TOUKY FP’, CHMMETpUuHYI0O P OTHOCHTeJNbHO 3TOH NIPAMOM, YTO H
TpeboBaloch A0Ka3aTb.

81. llposeneM Ha NOBEPXHOCTH HIapa W3 NPOH3BOJNBHOH ee
TOUKM A, KaK U3 LeHTpa, KaKyw-HHOYILb OKpPYXKHOCTb. BuiGepem
Ha 3TOM OKPYWHOCTH Kakne-unbyab Tpu Touku M, N, P
(uept. 196, a) #u, H3MePUB pAacCTOSHHSA MEXILY HHMMH, LHPKY/EM
nepeHeceM 3TH PacCTOSHHS HAa MIOcKocTh (et Oymarn). Torna
Mbl noctpoum tpeyrombunk MN'P'| pasubii MNP (uept. 196, 6).

Onncas 0Ko10 HEro OKPYWHOCTb H OT/IONHB €€ pamuyc, MH
HalileM OTpesoK MO1, pasabifi nepnennukyaspy MOy, onymeﬂ-

HoMy U3 Toykn /M Ha nuamerp wapa AB. [lo xartery MO;
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u runotenyse ‘A'M’, paBHOR mnepBoHayasLHOMY pacTBOpY LMp-
Kyna AM, cTpoum Tenepb DPSMOYTOJbHHEE TPEYroJbHHK MOA
(uepT. 196, 8). Yepes Touky M’ npoBOAUM NPAMYIO, NEPIIEHIUKY-
apayo k M'A’, 1o mepeceyenus B TOuke B’ ¢ npodomKeHHEM

”I
R L
M a;
N M Y
d) ’
Uepr. 196.

xateta A'Oj. Toraa orpesox A'B 6yner paBeH Auamerpy AB
wapa.
82. a) Ilyers A, B u C (uepr. 197, @) —3ananuuie TOYKH,

[MocTponM Ha MIOCKOCTH TpeyronbHuk A’B’C’, paBHBHH Tpeyroas-
Ky ABC, n omdllieM OKOMO Hero okpywHocTs (wepr. 197,0).

4
Yepr. 197.

a4

Mp MoweM naiitd (cM, 3anauy 81) paanyc R wapa wim, 41O TO
we camoe, paguyc Goabworo kpyra. IlpoexeM Ha naockoctu
Kpyr paauyca R (4epr. 197,8) n 3aceuem Ha HeMm xopay K'L',
paBHYIO NMaMeTpy Kpyra, onucasHoro okojo TpeyroibHuka A'B'C’,
Paccrosnnne ot K’ 10 cepeannn P’ ayrn,-ctarubarouei xepay K'L’,

&
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€CTb, OYEBHIHO, paccTofHHe OT Kawxao# us touek 4, B u C no
«SMHLEHTPa» OKPYXHOCTH Ha Ilape, NpPOXOJALEd Yepe3 TOUKH
A, B u C. Takum o6pasoM, npoBonsd M3 Touek A u, ckaxem, B
OKDYXHOCTH TaKOTO pajauyca, Ml
HOMyYHM B TOYKE HX MepeceyeHHd
«3MHIEHTP» HCKOMOH OKPYXKHOCTH.
6) Ilycte A u B—3anannue
touku. IlpoBegeM u3 HuX, Kak u3
«3TMHUEHTPOB», OKPYKHOCTH OXMHA-
kKosoro pazamyca. Ilycts K n L —
TOYKH MEepecevyeHns STHX OKPYKHO-
creft, (3xmech cymecTBesHo, 4to A
v B He ABAAIOTCA KOHLAMH OJHOTO
auaMeTpa, Tax Kak B 9TOM cayuyae
NPOBEAEHHLIE OKPYHKHOCTH N160 CaH-
Juch 68, nHGO He MNEePECceK/HCh.) Yepr. 198.
ITpoBexem us touexk K u L, Kak us
«3MHLEHTPOBY, Napy NEPECeKaloLINXCs OKPYKHOCTEH 0AHRAKOBOTO
panuyca. Ilycts Toukn ux nepecedenus cyte M u N. Toraa Toukn
M u N nexatr Ha uckomoii okpywxuocTu (4epr, 198). Ilo Tpem
TOYKaM, Hanpumep A, B u M, Mb NOCTPOMM HCKOMYIO OKpPYXK-
HOCTh (CM. MpelplAyWYO 3ajauy).

/4

é

3\
- ¢ >

™

2

N/[/ A 4
v /A ¢
M/ ~
li'/(\/ IZ> 7
) 7
5T
7%
P

Yepr, 199.

83. a) ITpoemev npsambie & u b”, napannenbisie b u yna-
NenHble OT Hee Ha paccrosuue s (uepT. 199). Oum nepecekaior
[pSMYI0 @ COOTBETCTBEHHO B TOYKax P u P, NUpHHajnexamux

1B 0 O Uiknabekul H ID.
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HCKOMOMY TeoMmeTpuueckomy MecTy. [TocTynum ananornyno ¢ nps-
Moif a. Torma ma npamoH b nallmem ewe ABe TOoukH P, u Py
reoMetrpuyeckoro wecra. Ilycts ¢ m d— OuccekTpucsl Yrios
Mexcny npavoiMup @ u b, TlpoBenem Tenepn yepe3 P, 1Ba B3aUMHO
NeplieHANKYNAPHBIX Jyya: OAMH — napanjebHboii OnCCEKTpuCe ¢
1 He nepecekaiowtuiics ¢ d, Apyroil — napannenbuuifi 6uccekTpuce d
H He mepeceKawUIicd ¢ ¢. AHAaNOTUYHbIe NY4u [IPOBEAEM U3 TOYeK
Py, Py, P,. Torna, ecnn, nanpumep, A -~ Touka, Jexallas Ha TOM
H3 3THX Ayyed, KOTOpHH npoBeaed w3 P, napaanenbHo ¢,
TO OHAa NEXUT Ha GuccekTpuce yraa meway b’ u a. CienoBaTelbHO
(cm. uept. 199), AB=— AC, a Ttak kak CD==s, TO

AD—AB:AC+CD—AB=CD:S.

Taxum o6pazom, Kaxjaad TOYKA NOCTPOEGHHLIX Jiyyel MPHHANICKHUT
HCKOMOMY TeOMETPHUECKOMY MeCTy,

O6patno, nycts M — kaxasd-unbyinb TOYKA TreoMeTpHieckoro
mecra. Onyctum u3 M nepneunukymip MK wa b u ML na a.
Ilyete MK ™> ML. Oraoxum wa MK orpesox MN ==ML. Torzxa
Touka N ypareda ot nupsamod b ua paccrosiune s, n6o NK=
= MK — MN —s. [Tostomy N ncwut aubo wa o', nubo ua b”,

V/
4 A
S 12 /37 o
N, <
Yept. 200.

[Tycts, wanpumep, N nexut ua b”, Ua MN = ML cnenyer, 4ro
M nexur na Guccexrtpuce yraa Mexay a u 6'. Ho uu opwa us
ToYeK ortpedka P,P,, TaKk xe KaKk HH OIHA U3 TOYeK oTpeska PyP;,
KPOME KOHIIOB BSTHX OTPE3KOB, HE MOXeT [NPHHALIeWaTb MHCKO-
MOMY TFeOMETPHYECKOMY MECTY, TaK KaKk AAd STHX TOYEK He pas-
HOCTb, @ CymMMa paccTosiHuil IO npsmbix @ u. b pasna s. Crneno-
BaTeNbHO, M NeMHT Ha OZHOM H3 PAacCMOTDPEHHLIX BbllUe JydeH,
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Wtak, ucKOMOe reoMeTpuueckoe MeCTO COCTOUT H3 BOCHMH
nydelt ¢ BepwuHaMmu B Toukax Py, P, Py, P,

6) CoBepuieHHO aHAJIOTHYHO PEIeHHI0 3aJa4H a) MOXHO IO-
Ka3aTh, YTO HCKOMBM TEOMETPHYECKHM MecToM OYIeT npsaMo-
YroJbHHK, H300pakeHHH# Ha yepT. 200,

84. a) Mckomoe reoverpuyeckoe MecTo, OYEBHARO, COCTOHT
U3 BCEX TOUYEK KBaxpaTa M GHCCEKTPHC YIJVIOB, BEPTHKANbHHX K
yraam xBazapara (sept. 201). ([Tonnoe mokasarenscTBO 3TOrO
NpeJOCTaBAdEM YHTATEIO.)

f
bz
2
K
a
) ¥
b-a
2
o
Yept. 201. Yepr. 202.

6) Hckomoe reoMeTpHYeCcKOe MECTO COCTOMT M3 ABYX OTpes-
KOB, Mapa/yiefbHbiX GOJMbUIAM CTOPOHAM NPSIMOYTOJBHHKA, H Ye-
THIpEX Jyded, napanjenbibix GHCCEKTPHCAM YIJIOB, BEPTHKATbHLIX
K yraam npamoyronsHuka (depr. 202). (Iloavoe nokasarenscTso, ne-
10J1b3yl0LLEE PE3YJ/IbTAT 3a4a4n 83 a), NpPeaoCcTaBIIsSeTCsl YUTATENO.)

85. Ilycts ans onpeseneHHoCTH
AB CcD EF

Pt —_ %

PQ = QR = RP )

(uepr. 203, @), Otnowum Ha cTopone QR orpesox QD;==
==CD %.B n Ha cropohe PR orpe3ok PE, :FE% (uept. 203, 6).

B cuny nepasenct (*) QD;=<< QR u PE,<< PR; Takum o6pa-
30M, IIOCTPOEHHbe TOYKH D m E| nemxar na CaMHX CTOPOHAX
QR u coorsercTBeHn0 PR (a He HA HX NPOLOMKEHHSX).,
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Torna

AB
Spzas + Spzep - Spzer= PO (Snzpo - Spzop, + Spazee,) =

AB
= pg (Seep.E, — Spzp.E)-

OTciona caenyer, uTo aas Touexk 7 HCKOMOTO TeOMETpPHYECKOTO
MecTa naowanb Spzp,p, ROMKkHA OHTh mnocrosiHHOH. Iloaromy
HCKOMBIM TEOMETPHYECKHUM MECTOM SBJASETCd OTPE30K MNpSMOH,
napamiensHoll [ Fy u npoxonsuiesi depe3 TOYKY Z,, 3aKMOYEH-
HOil BHYTPH Tpeyroapunka PQR (uepr. 203, 6).

/ 5 AN

Yepr. 203.

AB CD EF )

Korma PO QR —RP>» 'O TOuKH Dy u E, cosnamaior ¢
Touko#t R M cymma momaneit tpeyronbHukoB ZPQ, ZQR u ZRP
paBHa miowiaan Bcero /\ PQR u, clepoBaTenbHo, HE 3aBHCHT
or mnoJyiowednss TOukH Z. [1o3TOMY MCKOMEIM TEOMETPHUYECKUM
MECTOM B ITOM CJyyae CJIYXKHUT Bechb TpeyronbHuk PQR.

3aMmeuanune. MoxHO o600muth 3afgady, paccMaTpuBas TOukH Z
W BHe TPeyroibHHKa., B 3TOM ciyyae OBBIYHO YCAaBIHBANTCH IPUIHCHI-
BaTh WIONIAJH TPEYrOJbHHKA 3HAK IIIOC, €CTH OH JEKHT IO TY e CTO-
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pony ot obuieil ¢ PQR cTopoHusl, 4T0 4 Bech Tpeyroaphux PQR, u 3HaK
MUHYC — B TIPOTUBHOM ciaydae. Torma HauiuM TeOMETPHYECKHM MECTOM
6ynet Bcsi npaMas napamieasbHas DyE). JlokasatenbcTso 3TOrO yTepiie-
HH$l AOCJIOBHO MOBTOPSET BHILIEH3NOKEHHOE, €CIH TOMBKO MOX TAOHIAALIO
TPEYTOJbHAKA TMOHHMAThb OIPENENeHHYI0 HaMH IIOMAAb «CO 3HAKOMY.
MOXHO, 0HAKO, CYHTATh BCE IIOULANH NONOXHTENbHBIMU. B aTOM caydae
pellieHHe 3214 HECKOJbKO YCIOXKHAETCH, HO B OGIMX YepTax OCTaeTcs
npexHuM. Halith ero Mpl npefocTaBiseM 4dTaTeno (COOTBETCTBYIOILEE
reoMeTpUuecKoe MeCTo H30GpaxeHo Ha uept. 203, 8).

86. Ilycts M—cepenuna cropoust BC (uepr, 204). Tax
kak Tpeyroaphuk ABC npsamoyronaeHbiif, 10 BM=—AM. Bcnea-
cTBue neprnenankynspaocTu OM k xopae BC umeem

OM? - AM? = OM? 4~ MB? = OB?*=R?, ()

rae R ectp pammyc panHOHM oxpywHoctd. J[Jomondum renephb
Tpeyronsiink OMA po napannenorpavva OMAN, u nycTh TOUYKa
O, — cepeanna orpeaxa OA—

ecTb  TOUKa  MepeceyeHust 4
auaroHasef 3TOTO napanane-
sorpamma, Tax Kak cymma
KBaJpaTOB AHaronanei mapas-
JIeJIOrpaMMa PaBHA CYMMe KBaJl-
pPaToB ero CTOPOH, TO M3 pa-
BenctBa (¥) nmeem

AO? - MN? =
= 20M2 - 2AM? = 2R?,
OTKYy1d
OIMZ _

2Rz — AO2
—

Hepr. 204.

Takum o6paszoM, paccroguue O;M He B3aBHCHT OT NOJOMEHHS
ToueKk B u C Ha OKPYKHOCTH, T. €. ToO4XKa M onmuceBaerT
OKPYXHOCTh C LEHTPOM B Touke O U paguycoMm
VIR —A0?
r=——s

Mycrs Teneps BD u CD — kacaTesibHble K paccMaTPHBAeMOi
oxpyxuoctd B toukax B u C (uepr. 204). Coeaunum Ttouxy D
¢ uedtpoM O okpyxHoctH. OD mnepecexaer otTpe3ok BC B
ero cepexnde M. Ilycth £ ecThb BTOpag TOYKAa nepeceyeHus



230 PEIIEHUS i (87

OD ¢ OKDYWHOCTBIO, SABISIOWEHCH TreOMETPHYECKUM MEeCTOM
Touek M. B cuiy mssecTHOro CBOHCTBA OKPYXHOCTH POU3BEAEHHE
OM-.0OP=F u"e 3apucuT OT nonoxenus Ttouek B u C. Janee
H3 MpSMOYroJibHOTO Tpeyroabhnka OBD cnenyet

OM-0D —=0B? = R2,
Takum 06pa3oM, Mbl nonyqaeM

orP—=-rt_ op=F

OM ! om’

OD:&; oP.

[Tocnexnee paBeHCTBO 03HAYAET, YTO TEOMETPHYECKOE MECTO
Touek [) nosyyaercsl U3 OKPYWHOCTH, fBJsIoLleHcs reoMerpudye-
ckum mectom Touek P (u Touexk M), npeobGpaszoBaHuem HOL0GHS

R2
¢ ueHTpoM nopobus B Touke O H k03)DHIHEHTOM NOROOHS 7
CnenoBatenpHo, reomMeTrprHuecKkoe MecTo Touek D
TOXe SIBASETCHd OKPYXHOCTBHIO.

87. Ilyctp ABC (uept. 205, @) — Kakoe-TO MNOJIOWKEHUE Tpe-
yroasnuka. [Iposemem pamnycsl O{B=—=R u 0,C=r u paccMo-
TpuM paBHOGeapeHHbie TpeyroabHukn O,AB u 0,AC. Ouesuano,
2 BAO, -+~ /CAO0,=2d —d=d. Orcrona  / BAO, -
“+ LABO+ L CAO, - L ACO,=2d u nosromy L AOB-|-
-+ LA0,C=2d, otxyna cnenyer, uto O,B| O,C. Hpexnono-
UM cHayana, 4T0 R=4r, nanpumep R > r (kax Ha depr. 205, g).
Toraa 0,0, BC (tax kak uHaue 4yeThpexyroabHuK O;0,CB
6b1 OB napannenorpamMmoM d R pasasoch 6 r). IToatomy BC
nepecekaer mnpamylo 0,0, B Hexoropo#t Touke M. [lonowenne
ToukH M He 3aBHCHT OT noJoweHus Touek B u C: n1efcTBHTEALHO,
u3 noxobus tpeyroiabHnkos MBO; u MCQ, nonydaem

0,0, R—r
oM~ r ?
OTKyIa crenyer
r R4-r
0uM =" olozerfr ,

T. €. O,M 3aBrCHT TONBKO OT paiuycoB’ okpywuoctefi C; u C,,
Touka M, kak 7€rko BHIBECTH M3 IOJYUYSHHOTO BbIPAXEHUS ILjid
O, M, GyneT BHeIIHHM LiEHTPOM MOROGHA okpyxHOCTeH O u O,
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T. €. COBNAaZaeT ¢ TOYKOH nepeceduenns ux o6GUINX BHEIUHHX Ka-
carenbnix ByCy n B,C,. O6parno, mpopoas uepes M mobyio
CeKyIUyI0 W NPOBEAA COOTBETCTBYIOUME XOPAH, Mb IOJy4deM
NPAMOYTONBHBIH Tpeyroabink ABC, ya0BAeTBOPSIOUUH YCIOBUAM
3a1a4u (A9 AOKA34TEABCTBA STOTO (AKTA HAMO BCE HIMOKEHHHIE
BLILIIE PACCYWICHHT HPOBECTH B 0OPAaTHOM HOpSIKE).

Taknm 06pa3soM, BCeBO3MOWHLIE MOMOKeHHs TOuKH D — OCHO-
BAaHHUS BLICOTH! TPEyrolbHUKA ABC—CyTb OCHOBaHuyg NCPUCHIH-
KY/pOB, ONYIlEHHBIX U3 TO4YKH A Ha JAYIH, OPOXOAdUIHE 4epe3

& I L g
Yepr. 205.

Touky M ¥ 33aK/IQYEHHBIC BHYTPH YTJa MexIy oOUIMH BHeL-
HUMH KacaTeTbHbIMH JaHHLIX oKkpyxwHocre#, Tlostomy mckomoe
TeOMETPHYECKOe MeCTO — Ayra D [); OKPYKHOCTH, NOCTPOEHHOH
Ha AM, kaKk Wa AnamMeTpe, B3aKIIOYEHHAsds BHYTpH yrna B,MB,.

Ecan R==r, 10 BC|| 0,0, (uepr. 205, 6). Ananoruuue
NPEAbIIYIIEMY NOKA3LIBAEM, YTO HCKOMBIM TFEOMETPHUECKHM MECTOM
Gyaer orpe3ok o0med BHyTpeHHeH KacaTeabHOH, 3aKJII0UeHHHI
Me Iy OGUIMMH BHELIHHMH KacaTeabHLIMH.

3ameTum, 4TO, B TO BpeMs Kak mOpaMoit yron A moBopaun-
Baercs Ha 360°, tauka D npoGeraer ayry (mim orpesok) DD,
AB2X/bl — B OAHOM H B HLDYTOM HANPaBJIeHusX,
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88. [Iycts B newur na cropowe [, a C—Ha cTOpOHE m
npsmMoro yria ¢ BepiunHo#t P (uept, 206, q). Iloctpoum na BC,
KaKk Ha nuamerpe, okpywHocts O. Tak xak JA= / P=d,
T0 A u P nexar Ha srto#t okpywuoctn. JAPC= /ABC, xak
onHpaiowmecs Ha OAHy H Ty #e ayry. [lostoMy Touxa A npu
ABWXKEHHH Tpeyroabuuka ABC HomkHa Bce BpeMs Jexarh Ha
Jayye n, npoxodsuleM yepe3 Touky P M obpasyiouieM c JayqoM
m yron, pasnuift / B. Tak kak AP —xopaa okpyxkHoern O
¢ nuamerpom BC, 1o AP He Moxer npeBmillaTh AHamerpa BC

l
Ay
! 4
o
4, & 4
é}, mn
)]
W2y
Yept. 206.

(nerxo Bumerp, 4To AP MoxerT GHTb paBHO BC; cm. uept. 206, 6).
MunumanbHoli Beawynne AP moMmkHa COOTBETCTBOBATH MHHHMAMb-
Has U3 XOpJ, y KOTOPHX OIHH KOHel HaxXoIHMTLd B Touke A, a

Ipyroff Jiexut Ha BPC. Ecan AB<AC, TO, OYEBHAHO, MHHHU-
MalbHO#l Xopaoit Gymer cam kater AB (cM. uept. 206, 6). SlcHo,
yt0 npu ABImkennn /\ ABC Toyka A onuumeT Bech OTpe3ok A A,
(rne PA,==AB, a PA,=—BC(C), 1ak xaKk IJd KaxI0ro OTpe3Ka
PA, rae PA; < PA< PA;, MBl cMOXeM HaHTH COOTBETCTBYIOULYIO
9TOMY OTPe3Ky XOPAY OKPY®HOCTH O H COOTBETCTBYIOLIEE 110/10-
Keune /\ ABC (a moweT OwiTh, ¥ IBa nosnoxenus). Taxum obpa-
30M, [AJHHA OTpe3Ka, CJYWallero HCKOMbBIM TeOMETPHYECKHM Me-



89] ' PEIEHHS 233

cToM A A, == BC — AB, rae AB — menplnif kateT TpeyroabHuka
ABC.

3aMeuvatnune. [Ipn pemennu 3agayy Mbl NPeANOJNarand, YTO TOUKY
B u C gBuxkyTcs COOTBETCTBEHHO MO AydaM I u m., Eciu xe touke B
pa3peluTh ABUTaThCH MO Beeft mpsMoHt [, a Toyke C — no Bcell npsMoit
m, TO pe3yJbTaT HECKOJAbKO H3MeHHTCS. JIerko BUAeTb, 4TO TOYKa A no-
fIpeKHEMY JOMKHA HAXORUTHCA Ha MpAMOH (HO He Ha Jayde #) H Oyder

OIUCHIBATh OTPE30K AzA;:2BC (cM. uept. 206, ). JloxasaTeabcTBO

ITOTO YTBEPMACHHSA, KOTOPOE Mbl UPEAOCTAB/AAEM UYUTATENI0 HNPOBECTH
CaMOCTOSIT€/IbHO, dHAOTHYHO M3JIOKEHHOMY BbIUIE.

89. a) Ormernm cHauana, 4ro tpeyroabhinku MNP u MAB
noao6ub: /L MAB= / MPN (rax xax / MAB- / BAN==
=180°, / BPN- / BAN=180°); ananornuio ,/ MBA=—=
=/ MNP. Jlanee, nycts MT, ectb kacareipbHas B touke M
K okpywdoctd C;, MT — KacatenbHas B 3TOH ke TOUKE K OK-
pyxcocti C, onicannoft okono rpeyroasunka MNP (4ept. 207, a).
B rtakom cnyuae T \MA usmepsercs nosaosuuodl uyru MA ok-
pyxnoctn C; W, Cnei0OBaTeNbHO, paBeH yriay MBA; ananoruuso
2 TMN = / MPN. Y pasencts / T\MA= / MBA= /MNP
uw S TMN=,/ MPN=/ MAB cnreayer, uto MT, || NP,
MT || AB.

IIycte O 1 O, cyTb COOTBETCTBEHHO LIEHTPBl OKPYMKHOCTEH
Cy n Cy, O—uentp oxpyxuocrn C. Tak kak MT || AB, T0o OM
napaqlensHo orpesky 0,0,, nepneHAHKYJIIpHOMY K xopie AB;
Tak kak MT, || NP, To O\M napannensno nepnesaukysapy O,K,
onyueHHomy u3 O, ua xopany NP. Ho Ttak kak nociennuit nep-
NeHIuKyasap Jaesur NP nonosiam, To OH, OYEBHAHO, IPOXOAMT
uyepes Hentp O oxpyxuoctn C.

Hrak, uernipexyroanuux MO 0,0 ecTh uapanienorpamm,
0,0=0,M. Takum o6pa3oM, reOMeTPHYECKHM MECTOM
Touek O npH Pa3JHUYHBIX NOJOXEHHSX TOUYKH M
CAYXHT OKPYXHOCTH, LEHTP KOTOPOH coBmajgaer
c uentpoMm C,; a paguyc pasen paaunycy C,.

Hanee, nyctb paauyc okpykHocTH C;, OMHCAHHOH OKOJIO Tpe-
yronbhuka MAB, pasen ry; panuyc OM okpyxHocTd C, OnmucanHoi
okono tpeyroasnuka MNP, pasen d (d = 0,0, Tak kak 0,0,MO
— napamnenorpamm).  CnenosatennHo, koddduiuedT nogooust

d

Tpeyroiashukos MNP u MAB pagex - [Tycrs ML — BoicoTa
1

tpeyronabinka MNP, H-—Touka nepecedeHns BHICOT 3TOTO Tpe-
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yronbuuka (yept. 207, 6). Paccmotpum ewe Tpeyroabuk QRS,
06pa30oBaHHHIi ¢cpeHHMH NHHAAMHA Tpeyronbiuka MAB. Oueruaso,
YTO 3TOT TPEyroAbHHK nomobex MAB ¢ koadduunentom noxo-

-~
N ———

&
Yepr. 207.

6ust —é— Crnenopatensto, tpeyroasiuk MNP nono6en QRS ¢ ko-

2d
s¢druuentom nonobus . [Hanee nerxo Buaets, uto Touka O,
1

eCTb TOYKAa MepecevyeHus] BHCOT Tpeyroisnuka QRS (6o nep-
NeHIHKYAAPH, BOCCTAHOBJEHHLIE K CTOPOHAM Tpeyroibuuka MAB
B HX CepeaHnHax, fBJAKIOTCI OINHOBPEMEHHO BHICOTAMH TpPEYroJb+
nuka QRS). Tloaowum QO,=28. Tax xak O,Q ecTh nepnexau-
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Kyasp, onyutennsit us O, va AB, o QO u MH — cxoncrtsennbie
OTpe3KH Tpeyroibhukos QRS u MNP u
2d3

MH 2d
MH==-,
OlQ ’ rl

Tak xax MO, || OK, a OK_LNP (uepr. 207, a), T0 ML 1po-
xoaut yepes O;. Tenepsp HmeeMm
2
248 2d3 —r
OH=MH—OM=""—r =—u1,
n rn
Taxkum o6pasoM, TeoOMETPpHUYECKHM MECTOM Touek H
CAYKUT OKPYNKHOCTbL C UEHTPOM B TOuKe Oy 1t pa-
2d8 — r% N .
AHYCOM —— (ecmn 2do=r;, 1o TOuKa H ocraercsl He-
i
TNOIBHXHOMN),
Haxonen, ormernM, yro Todka £ mnepecedeHns MeiuaH Tpe-
yroaeiuka MNP nexurt na otpesxe OH (sepr. 207, 6) u neaut

OF
3TOT OTPE30K B OTHOWIERHN Fr== 7 (cM. pemenne 3agaun 98),

Otpeskn O;H u 0,0 napamienciu Mexnay coboii (06a oun nepred-
auKyaapHel k NP); nposenem ns toukn E npamyio EF, napan-
neabiyto OH u 0,0 n nepecekaoutyilo 0,0, B touke F. Pac-
cmatpueas nepecexarowmect npsmsie 0,0, u OH, nepeceueH-
Hble napaatensubiMp  npaveMn O H, FE n 0,0, uaxoaum:
01F HE
FO,~ EO —
0,0, ue BaBHCHT or Buibopa Ttoukn M. Hanee, nycts G ecTh
Toyka repecedenis npsimpix 0,0, u HO. W3 nomoGuuiz Tpe-
yroasHukos O, HG u FEG unveem %_—_Qﬁ*%—{- 1; us no-
1 FE —_ FG — FG ’

no6uux Tpeyronpiukos 0,0G n FEG umeeM

0.0 _0G_0F

FE — FG — FG ~ '

2
; C/e10BATCAbHO, NOJOWKERHE TOUKH " Ha OTpe3Ke -

Ho rak kax O, F=20,F, 10 nonyqaeM
o
e —1=2 +0
OTKYyHA :

FE=

QH—Zao;_lcﬂ—qf \_ 2 —sr}
5 s\ 2 =
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Urak, Touka E ONHMCHBAaET OKPYXHOCTDH C IL€H-
TpoMm B Takolt Touke Forpeska 0,0, uro OF:FO,=
243 — 37

=2:1, H paanuycom 5

(ecmu 2d3==3r?, To Touka E

ocraercd HenoABHXHOH).

6) Yron NMP (uepr. 208, @) onupaercd Ha NOCTOAHHYIO
ayry AB okpyxHoctH C; ¥ TOITOMY He 3aBHCHT OT BhIGOpa
toukn M. Ho, ¢ napyro#t cropous, 10T yroa usmepsiercs Houy-
pasnocteio ayr NP n AB okpyxnoctn C,. Otcloma crenyert,
uyro ayra NP okpywHoct C, ocraercsd MOCTOSHHOH (oHA paBHa

i

:1g,

Yepr. 208.

cymme ayru  AB okpyxuoctn C; n ayrn AB okpywuoctH C,).
Orcioga caenyer, uto H paccrosiime O,L xopaw NP ot nextpa
O, oxkpyxHoctd C, He saBucHT or toukn M: xopiaa NP sce
BpeMsl KacaeTCd NOCTOSIHHONH OKPYXKHOCTH C LEHTPOM B TOUke O,.
Ocob6o caenyeT OTMETHTBH cayyalt, xorxa cymma AyT AB oKkpyx-
noctelt C, n C, pasua 180° (1. e. oxpywxuoctu C; u C, nepnen-
NHKYJSIpHB; CM. BHILIE); B 3ToM cayuae ayra NP pasxa 180°
u xopaa NP Bce Bpems npoxoauT yepes ueHTP O, OKpyKHO-
ctn C, (uept. 208, 6).

90. a) Omuwem Bokpyr Ttpeyronbiuka ABC OKPYKHOCTH.
[lycth anst onpelejeHHOCTH ToYKa M JeXHT BHYTPH 9TOH OKpYK-
HoctH, P, Q, R — npoekuun 3To#f TOYKH HA CTOPOHHB TPEYroJb-
unka (vepr. 209, a). Coennnnm touxky M c Bepmmnamu A, B u
C rtpeyronbHuka; nycts D u E — ToukM mnepeceyeHus MpPIMBIX
AM u BM ¢ onucanuoit okpywuocteio. CoeJZMHHM, KPOMe TOro,
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Touky D ¢ touko#t B. Tak Kak BOKpYr 4eTHIPEXYTOJbHHKOB
APMQ n BQMR MOwHO OnHcaTh OKPYKHOCTH, TO
L PAM=/ PAM u / MQR= / MBR

(xak yras, ommpalomecs Ha OJHH W Te e Ayru). Kpome toro,

HMeeM
/ PAM= / CBD

(no To#t ke npuynne). CremosaresinHo,
L CAM= / DMC — / ACM= / PQM= / CBD,
£ MQR= / CEBE,
orcioaa (cM. wepr. 209, a))
LPQR=/ PQM- / MQR= / DBC-}- / EBC= / EBD,

BriuncanM Tenepp miowane tpeyroneHuka PQR. Hweem
1 . 1 .
Spror =7 PQ- QR sin £ PQR =-; PQ-QRsin / EBD.

Ho tak xax AM u BM cyrtb xuamMeTpsl OKPyXHOCTel, omicaH-
HLIX OKOJO YeThipexyronpHnkos APMQ, coorBercrBeHHo BQMR,

T0
PQ=AM-sin / A, QR=BM-sin / B.

Kpome toro, n3 rtpeyroabnuka BMD umeem

MB __ sin £/ MDB
MDD~ “sin 4 MBD ’

MBsin / MBD =MD sin /, MDB= MDsin / C.
Takum o6Gpa3zom,

Sppor =5 PQ-QR sin EBD = - AMsin A- BMsin B-sin EBD=

— %AM sin A sin B- MB sin EBD — %AM-MD sin A sin Bsin C.

Y Y1o6e cpendaTh STH PaCCYWASHHA HE3aBUCHMBIMH OT 4€pTENa,
Hajgo0 BOCIOAb3OBATLCS IIOHATHEM HANMpPaBJAEHHBIX YFJAOB (cM,
HanpuMmep, nanucaudsle JI. M IlepenenkvHniM pemeHuss 3ajay B KHHTE
XK. Apamapa «DaemeHTapHas reoMerpusr», 4. 1, M. Yumearus, 1948 r,
cTp. 488—489).
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AHanornuHEIE pACCYXAEHAS TNPHBOAAT K TOMY e PE3YJbTaTy H
B cIydae, KOrZa Touka M JIeWHT BHe OKPYWHOCTH, OITHCaHHOM
BOKpYT Tpeyroasiuka ABC (uept. 209, 6) (nonpobuoe nposeaeune

Yepr. 209.

9THX paccyxIeHuil nperocTapideM yhurartenio). Bee manbuefiuine
HAWIH PacCMOTpeHHs OTHOCATCA C€pasy K OOOMM ITHM CayyasM.

OGosnaunm Tenepp paccrosinne oT M no ueutpa O okpyx-
HOCTH, onmHucaHHOH OkoJ0 Tpeyroabhuka ABC, uyepes d, a pamlyc
ONHCAHHOH OKPYXHOCTH — uepe3 R. -
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Ecin X n Y -—Toukw nepeceuenuss mnpsamot OM ¢ okpyx-
HOCTbIO, OnHCaHHOHR oxono Tpeyroabnuka ABC, TO
AM-MD = XM-MY = (R-+d):[= (R — d)| == (R* — d?),

TAE 3HAK IJIIOC OTHOCHTCH K TOMY CJyvalo, korma M AeXHT BHY-
TPH OKPYMKHOCTH, OMIcanHofi okojno TpeyroabhHnka ABC, a 3nak
MHHYC — K TOMY caydaw, koraa M NexuT BHe 3TOH OKPYKHOCTH,
Takum 06paszom,

SAPQR = - %(R2 — d?) sin Asin Bsin C.
[Moayuennyo GopMysy MOXKHO elle HECKOJbKO NpeoGpa3oBaTh.
OGo3Hauum ctoponbt TpeyroapHuka ABC depes a, b u ¢, a mwio-
wanb — vepe3 S, Torxa
= absinC==1 (2R sin A) (2R sin By sin C=
=2R?sin Asin Bsin C,
Taxknm o6pasowm,
. . . S
sin A sin Bsin C—Q——Rg

W, C]eN0BaTeRbHO,
a2
Sapor=1E~ ( —) S

TIe 3HAK IUIIOC OTHOCHTCA K TOMY c/yuam, Korna Touka M na-
XOLUTCH BHYTDH ONHCAHHOH OKDYXHOCTH TpeyroiabHuka ABC, a
3HaK MHHYC — K CJy4ailo, Korza M naxoantcs BHe STOH OKpyx-
Hoctu. Ecau nmiowans tpeyronpinka PQR paBHa sananHof Beau-
YHHe O, TO H3 IOocaeAHed ¢GOpMY/Ibl Mb MOJAydaeM

dz
ﬁle—I—I}

o]
Taxum o6pasoM, Mnpu 0<§<74~ Mbl OAy4aeM B KayecTe
HCKOMOTO T€OMETPHYECKOrO MecTa JBe OKDPYKHOCTH paiHycos

]/1 —4% Ru ‘/1 44 TSG— R, KonuedTpHYeCKHe C ONHCaH-

: 1
HOR OKPYWHOCTHIO, TIPH %>—4-—-TOJII:KO OIHY  OKDYWHOCTH

panuyca '/ 14-4 —§~ Mpu —;—:% 1ICKOMBIM TE€OMETPHYECKHM
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MECTOM CNYXHT OKPYXHOCTb paiHyca RV'2 u onna emuncrees-
Hast TOYKAZ -— LEHTp onucanHoH okpyxHoctn, Ilpu ¢==0 reome-
TPHYECKUM MECTOM TOYEK CAYXHT caMma OMHCAHHAT OKPYXHOCTb,
T. €. reoMeTpHYecKOe MeCTO TOYeK NIAOCKOCTH,
NPOEKIHH KOTOpPHX Ha CTOPOHH XAaHHOTO Tpe-
yrolbHHuKa NexaT Ha OXHON nmpaMoll, eCTh OKPY*-
HOCThb, OMHCAHHAS OKOJNO TPEeYroJAbHHKA (CM. HHXeE
3agauy 124).

6) Mckomoe reomerpnueckoe Mecto Gynmer, BooGule TOBOPH,
OKPYXHOCTBIO (MM NAapoR KOHUEHTPHYECKHX OKPYKHOCTEH; BO3-
MOXHbIE HCKJOUeHHs OydyT YKasaHe B Koune peuedus), Miau
TOYHEE: MJOUWAadb G MHOTOYTOJbHHKA, BEPIUHHAMH KOTOPOTO SIB-
JMIOTCS OCHOBaHHSI NMpoekKunH HekoTopo#l Toukw M MJIOCKOCTH Ha
CTOPOHBl  MaHHOTO MHOTOyroabHuka A;A,...A,, passa a6co-
JIOTHOH Be/uuHHe BbipaxeHus a2 — ad:

0 = (a2 — ad?), (*)

rae d ecTh paccTOsiHHE OT TOukH M A0 HeKOTOpOH NOCTOSHHOH
" (A8 JAaHHOTO MHOTOyToabHuka) toukn O, @-— HEKOTOPHH mo-
CTOSIHHBIA (/11 JaHHOrO MHOTOYTOJbHHKA) OTPE30K, O — IIOCTOSIH-
HOe (/1 DAaHHOTO MHOrOyroibHuka) ymcnao. Ilpn atom snak -
win — B ¢opmyne (¥) 3aBHCHT OT TOro, COBNAAAET JU MOPSIOK
00x0Ja BEPIINH NOJYYEHHOTO MHOTOYIONbHHKA (B MOPAJKE: CHa-
yana npoexuuss M na AA,, 3ateM — npoexknusi Ha A,A, u T. A.)
¢ nopsaakoM ob6xoxa BeplunH A;, Aj; Az, ... HCXOIHOTO MHOro-
YIOJbHHKA WIH TPOTHBONOJIOKEH STOMY HaNpPaBJAEHHIO,
JlokasaTenbCTBO NpOBENEM METOAOM MaTeMaTHUECKOH HHIYK-
e, A HMeHHO, npeanosoknM, uTo popmyna (*) AokasaHa yie
IA4 KaXAOTO n-YIOJbHHKA, W JOKaXeM, YTO B TAKOM C/ydyae OHa
copaBesinBa T4K e u ans (n-- 1)-yroapnnka AjA, ... A A,
(oTMeTHM, YTO /s TpeyrojbHHKa 512 (opmyna Oblia BHBEACHA
B pemiennn 3agauyn 90 a)): (B 3ToM cayuae azz—i-S, “221%2)'
Npoekuuu toukn M na cropossl (#-F1)-yroabunka AjA; ...
... A A, 1 o6o3naunm uepes By, Bz, <+, B, B, 1 (4epT. 210 ,a).
Ormetum 1enepb, yTo (7 1)-yronbHHK B]Bz ... BB, yMox-
HO IPeJICTaBHTH cefe Kak OObeIuHEHHEe M-yroJbHHKA B, Bz. .. B,
u Tpeyroisiuka BB, 1B;. Touky nepeceuenust npoxoa-

weHu#t cropon ApA; w A4, (n—-1)-yronbuuka 0603HaduM
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yepes 7. Torma ecim o, 6; H G COOTBETCTBEHHO MJIOLUATH
(n -} 1)-yronbuuka BB, ... BB, , n-yronbunka BB, ... B,
U TPeyroibHuka BiB,B, 1, TO, yuuthiBas, uto dopmyna (*) cnpa-
BeA/NBA, N0 TNpPeANOJONKENN0, AAA n-yroavhuka TA,A; ... A, u
Tpeyroabunka TAA Ml

6yaeM HMeTb

G=01+GZ,

0y =a) — o, &,

n+lr

Gy =—=— ((lg _ azdg);

anecb d; u d,-— paccTossHuA
Touku M oT xByX (ukcupo-
Banneix Touek O, u Oy a, ¥
@5 — NOCTOSIHHBIE OTPE3KH; Oy
H O, — NOCTOAHHEIE  YyHCJaa
(B BHIpaweHHH Mg G, CTOHT
3HaK «-—», TAK KaK Hanpa-
B/leHHe 00X0Ja TPeyro/lbHHKA
B, .\B,B; npotnHBONONONMHO
wanpasiesnio o6xofa Tpe- 7 4
Yro/bHUKA AIAn+1T; ans Yepr. 210.
[IPOCTOTH MBI B JIOK23aTeNb-
CTBE OrpaHUYHBAEMCS pPacCMOTPeHHeM clydas, H300paKeHHOTO
Ha uept. 210),

IMycts Teneps d — paccrognue ot Touku M no takod Touku O
Ha npogomkenun orpeska 0,0, uto 00;:00;,=a,:0, (4epT.
210, 6). B takom caywae mu3 tpeyroabuukos MO,0 u MO,0
nMeeM

M

d?=d*-}- 0,02 —2d.0,0 cos / MOO;,

d?=d?-+} 0,02 —2d-0,0 cos / MOO,.
YmuowuM neppoe M3 3THX paBedcTB Ha 0,0, a BTopoe — #a 0,0
H BHYTEM OAHO M3 JpPyroro:

0:0-d — 0,0 & = (0,0—0,0) & -} 0,0- 0,0 (0;0—0;0)=
= OIOZdz - OO] . 002 . 0102. .
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l/I = 'al == az
JH, Tak kak 0,0 ~a—a 0,0;, 0,0 po— 0,0,,
_ 2%
oy d} — a,d3 = (@, — ) d? — pa—y 0,0;.

Takum o6pasoM, OKOHYATe/NbHO HMeeM

¢ =ga,-}0,=0a%—ad?

rie
22 g2 H% 2
al==ai —a; 0,03,

o — ap G=0oy— ay

yTo W HOKasbBaer dopmyay (¥*).

[o1

W3 ¢opmyan (¥) B TOYROCTH, K4K B 3aKIIOUHTENbHOH YacTH
pemenusi 3agaun 90 a), BHIBOAHM, YTO HCKOMOE reOMETpHYecKoe
MECTO MpeacTasiaser coboH OKPYXHOCTb WM NMapy OKPYWXHOCTEH,

Ecau xe koadduuuent o B gopmye (*) paped nyawo (a;=a,),
TO miowa’db G=—a? BOBCce He 3aBHCHT OT TOYKH M, U HCko-

MO€ reOMeTpHYecKoe Me-

AN IET, HaOpuMep,
clyyae, KOrjaa
YTOJbHHK

‘\\ \ L Jee 00ui0,
\ HbIH

CaMOCTOSITeNbHO
6pathb
3TOT Cayqaf.)

Yeprt. 211. TPpLI

CTPOCHHLIX

KBaJpaTos,

CTO HJIH He CYLUECTBYeT,
/M COBMajaeT Co Bced
0, maockoctsio. (Tax 6y-
B TOM
MHOTD-
A4, . A,
ecTh KBajpart, uiay, 60-
NPOH3BO/ b~
napasnjaeaorpamMm;
-PEKOMEHYEM YHTATENSAM
paso-
reoMeTpHYecKn

Oy 91. Iycts ABCD —
JaHHbLIA TapasienorpamMm
n Oy, O, O, O, uen-
no-
- COOTBET-

CTBeHHO Ha croponax AB, BC, CD n DA (uept. 211). Tpeyroas-

sk A0,0,, BO,0;, CO;0; u DO,O, paBubl, TaKk Kak
A01=BOI':C03=D03; AO4=BOZ——-—— COZZDO4
B L0,A0,= [ 0,B0;= £ 0;C0y = 0sD0;.
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Cropons 0,0,, 0,0,, 030, 1 0,0, 7nexar B STHX TPEYyroib-
HHKAX OPOTHB PABHLIX YIVIOB M, C/I€NOBAaTeNbHO, PABHHI. .
Haxkounen, )

£ 0,0,0,=/B0,C-}+ / 0,0,B— / 0,0,C=/ BO,C=90°,
Ananoruuso

£ 0,0,0,= / 0;0,0, = / 0,0,0,=90°.
Taxum o6pasoM, uernipexyroabuk 0;0,0;0, — kBaapar.

Mpumeuanne, COBEPUIEHHO aHAJOTMYHO MOMHO NOKa3aTh, 4TO
UEHTPHl KBAJpaToB, NOCTPOSHHBIX HA CTOPOHAX KaKOro-iTHGO Mapanieo-
rpaMMa 1O Ty e CTOPOHY OT CTOPOH, IO Kakyio PacroloKeH caMm
napanaenorpamMm, Tome 06-
pasywT ksaapart (yept. 212). A

E
f”— 3

-
-
-

kY
A

&
Hepr. 212. Yepr. 213:

92, lle ppoe pemenne, [lycts O; u O, — UEHTPH paB-
HOCTOPOHHUX Tpeyroabnaukos ABC, u BCA,, HOCTPOEHHBIX Ha
croposax AB m BC kakoro-to TpeyroabHuka ABC, O — Bep-
UIHHA PABHOCTOPOHHErO TpeyroasHuka (;0,0, NOCTPOEHHOTO
Ha 0,0, (uepr. 213). Hokaxem, uto O ecTh LEHTP PaBHOCTO-
ponuero Tpeyroabnuka CAB;, noctpoenHoro Ha cropoHe CA
Tpeyronbiuka ABC.

3aMeTUM npeaBapHTeNbHO, 4TO ecaH N — npou3Bo/ibHAS TOYKA
NMOCKOCTH H TOYKH M H P COOTBETCTBEHHO CHMMETPHYHW N

10%



244 PELLEHNA ' [92

otHocuTenbHo c1opon HK u KL Hexoroporo yrma HKL=—a
(wept. 214), To Touyka P nomyyaetcas u3 ToukH M NOBOPOTOM
Ha yroa 2a Bokpyr ToukH K, B camom nmene, oueBnaHo MK—==
= NK=PK. JHanee, ecnin 1ouka N nexur BuyTpH yraa HKL
(uept. 214, a), TO
L MKP= / MKN-- / NKP=2 / HKN +2 / NKL==
=2 / HKL="2a.

Ecin e N nexur sue yraa HKL (depr. 214, 6), 101)
L MKP= / NKP— / NKM=2 ,/ NKL —2 / NKH=
=2 / HKL=2a.

[Tosephem Tenepn Touxy B Bokpyr O, ua 120° mo wacoo#t
crpenxe (oM. uepT. 213); rak kak O, A=0,B n , A0, B=120°,

7y

Yept. 214,

Touka B mepeiizer npu sToM B Touky A, AHAOTHUHO, MOBOPOT
#a 120° Bokpyr ToukH O, nepesoaut B B C.

PaccmorpuM, najee, TOuky D, cHMMETpHYHYIO ToYKe B o7-
HocuteabHo mpsimoii 0,0,. Tak kak / 00,0, =60°, 10 B CHAY
C/IeJIAHHOTO BHINIE  34MeuaHus CHMMeTpHs OTHOcHTenabHo 0,0
Ao/mkHa nepesecTH [) B TOuKy, noayuaemylo H3 B mOBOpoTOM
Bokpyr O; Ha 120° 1. e. B TOuKy A. AHanoruyuo, CHMMeTpHS
oraocutenbio 0,0 nepesogut D B C. Otciona B CHAY TOro we
3aMeuanus BHTEKaeT, uTo A nepesoautcs B C noBopoToM Bokpyr O
Ha 2 / 0,00,=120°, CrenoBareasto, 0A=0Cn , AOC=
=120°, orkyra  OAC= OCA=30° r.e. O ecTb uentp
Tpeyronbhiuka ACH,.

1) CM. cHocky Ha crp. 237.
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Bropoe pemeune. OGo3HaunM CTOPOHH Tpeyrolb-
nnka ABC wepes a, b u ¢. [lyctb O;, O; 1 O -—uentpu pas-
sHocropoHnnx tpeyroasunkos AC B, BAC n CB{A, noctpoes-
HBIX Har cTopoHax TpeyroabHnka ABC (cM. uept. 213). Oue-
BH/IHO,

L 040, = [/ A £ OAC—+ £ 0,AB= / A4-80° 4 30°=
= /AL 60°, OAZ”JSQ, 01A=”3[3 ,

KaK pafHychl KPYroB, OINHCAHHHIX BOKPYT PaBHOCTOPOHHHX Tpe-
YTONBHHKOB CO CTOPOHOH b, cOOTBETCTBeHHO c. K3 Tpeyroibhuka
0,A0 no Teopeme Kocnﬂycos oA y4aem

00? ——5—}— —l—2 cos (L A} 60°) =
—_—F—}——S——}—2gcosAcosGO°—2§sinAsin60°——:
:—_%—i—f——l—%’?cosA—l—jbcsinA:

2b2+202+2bc cos A2 13 besin Al =

[b2 -2 - (b2 4 c2 - 2 be cos A) -2/ Bbe sin A] =
=+ b2t-c2ta2t-413),

Tak kax 07 c2—-- 2bc cosA=a? a bcsinA—2S5— yzmoeu-
Hoft ruromann tpeyroaenuxa ABC.
CoBepILEHHO AHAJOrHIKO BBIBOJAUM

00} = (@12 -+ 41/ 3)

I

o = @\

H
0,0 = (@ b2 -2 -4V 35);

cnenoBatensio, 00 = 00, = 0,0,. 10
HaM n TpeboBaloCh MOKA3aTh.

Mpumevanue CosepmienHo aHaio- Hepr. 215.
THYHO MOXKHO [OKasath, YTO IIEHTPLI PaBHO-
CTOPOHHHX TPEYroJbHHKOB, NOCTPOCHHBIX Ha CTOPOHAX KaKoro~1u6o Tpe-
YroJdbHHKA TO Ty € CTOPOHY OT CTOPOH, MO KaKyi0 PacCHONOKEH CaM
TPEeYTONbHAK, TOXE 00pasyloT PaBHOCTOPOHHHUET TpeyroabHHK (depT. 215).




246 PEIUEHUS [93—94

63. Ilposenem uepe3 TOuky P npamylo, napaanenshyio AB
(uept. 216); nyctp R-—Touka mepeceuenus 3Toi npsmol ¢ AC,

Torza AR— fn_C n PR— DTC: ’—4’73 . Y3 noxobus tpeyroan-
HuKkoB AQB u PQR uveem

QR _PR 1 __AQ

A0 —AB— 7’ QR===.
CiienoBaTeNibHO,

AC
AQ=AR—Qr="5 — %2,
OTKyIa
AC
AQ=;"7.

94. [Teproe pemenne, [lycts B tpeyroapunke ABC
Toukn H, D, M cyThb COOTBETCTBEHHO OCHOBAHMH BHICOTHI, OHC-

g
B cm
AP D A= N e

Yepr. 216. Yept. 217.

CeKTPHCH M MeJHaHbl, NPOBEISHHHLIX M3 BeplHHBl B (wept. 217).
Eciim AB==BC, 10 TpeyroipHHK paBHoOenpeHHHH H Touku H, D
u M cosnanaior. Ilycrs teneps AB<BC; torma L A> /C

u, crenosarensio,  ABH<( / HBC. Orciofa BHTeKaeT, 4To

£ ABH < L I;lBC, 1. e. J/ ABH< / ABD n rouka H nexur

Ha otpeske AD. [anee, B cuiy U3BECTHOTO CBOHCTBA GHCCEKTPUCH

B
—Z==TF%~; caegoBatenbho, AD < DC. Otciona BHTeKaerT, 4TO

AD<f~12£, 1. e. AD < AM un Touka M nexwur na orpesxe CD.

CnenoBatensHo, D nexur mexay H n M.
Bropoe pemenne. Ilycrs choBa B Tpeyronbruke ABC
Toukd H, D n M 6yryT COOTBETCTBEHHO OCHOBAHHIMH BLICOTHI, -
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GHCCeKTPHCH H MEIMAHK, MPOBEAECHHHX H3 BePIIHHH B (uepT. 218).
.Omnmenm oxono Tpeyronshuka ABC OKpywHOCTb, H mycth Dy —
Toyka mepeceueHuss BD ¢ 3Toit OKPYyKHOCTHIO. B Takom ciyqae D,
ecTb cepexmHa xyru AC H, ¢Jlel0OBATENbHO, NpsaMad, NPOBEACHHAA
yepe3 touxy D, napannensho BH (1. e. nepnesinkynapHo k AC),
APOXOIUT uepes Touky M— cepennny xopan AC. Otciona cpasy
caenyer, uto D nexut mexny H u M.

g

‘M

'
i
t
Il
1
1
:
P

Z,
Yepr. 218. Hepr. 219,

95. [lycte ABC — nasnbil tpeyroannux, BH, BD w BM—
BLICOTa, OHCceKTpHCa H MeIMdHAa BTOr0 TPeyroJbHHKA, KOTODHIE
nenst yroa B Ha verhipe paBHbele uyacTtn (4epT. 219). Onuiew
BOKpYT TpeyroiabHuka ABC OKPYXHOCTb S U MpOdOMKHM GHCCEK-
TPHCY TPEYTOMbHHKA [0 MepecevdeHus ¢ OKPYXHOCThIO B Touke Dy;
Touky D coexnunnm c¢ cepeaunnoli M croponn AC. Tak kaxk D,
ectb cepennnHa ayru ADC, to DM ecTb NeprneHpHKyasip
k xopae AC, 1.e. DM || HB. Orciona sarmouaey, uro / BD\M==
=/ DBH, a rak kak mo ycaosmo , DBH=,/DBM, 10
Orciona BHTEKaeT, YTO NEpHEHAUKYJISp K oTpe3ky BD; B ero
cepeluHe, Ha KOTOPOM JIEWHT IEHTP OKPYHHOCTH S, MPOXOIAHT Hepes
touky M. A Ttak kak meprmenankyasp DM k xopae AC B ee
cepelHHe TaKke JO/MKeH NPOXOLMTh uepes LEHTP ONHCAHHOH
oxpyxHocTH S, To TOYka M ecTh uesTp omucaHnoll Bokpyr ABC
okpyxnocTi 1 yron ABC — npsmoi,
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Teneps yie coBceM npOCTO ONpefenHTb OCTAJIbHBIE YIVIbl
TpeyroabHuka ABC:

—_— — ] — oan’
[ BCA== [ ABH =1 d=22°30,

—

w

4/ BAC= / CBH=>-d=67°30".

4
96. [oxaxeMm, uTO ecan y ABYX Tpeyroabuukos ABC w A,B,C,

(uepT. 220) pamuer ocHosauns AC w A,Cy, yram B n B u Guc-
cexTpuchl BP u B,;P; 9THX yI10B, TO TPEYrOABHHKH paBuu, das

£ ¢ 8,

)
Se-

\:b
K

Yepr. 220.

3TOTO omuUIeM OKoJA0 Tpeyronabiuka ABC OkpyXHOCTH H Tpo-
peaem auamerp DE | AC. Ilpunoxum tpeyronbunk A,BC, K tpe-
yroabHnky ABC Tak, yto0bn HX OCHOBAaHHS COBHA/H, a BepLIHHA
B, nepelltna B Touky B, jsewaimyio no Ty Xe CTOPOHY Iuame-
tpa DE w xopasi AC, yto u Bepuiuna B, [lycts Guccextpuca B, P,
nepexoAUT npu 3ToM B orpesok B'P’. Ilpu stom B’ Gyser nexats
Ha okpywnoern ABC, rax xak / AB'C= / AB,C,= / ABC.
[Tpennonoxnm, uro B’ He copnagaer ¢ B; Tak kak Touka [)
aBageTca cepeaunod ayrn AC, to npomomkeHHs obGeux Guccek-
tpuc BP u B'P’ npoxoasT uepes TOouky D.

Ilycts, mnanpumep, OGymzer ~— DCB>— DCB'. Torna
DB™>DB" u DP<DP’ (rak xax apoekuns DP Ha npsmyio
AC wmesbite), CrexoBaTenbHo,

BP—=BD —DP>B'D—~DP =B'P,
YTO IPOTHBOPEYHT yciaosuiw BP—B'P'=—B,P,.

Taxkum oGpasom, Touka B’ momksa cosmacte ¢ B, T, e.
tpeyronbunkn ABC u AB'C pasnn, otkyna /\ ABC = /\ A4,B,C,.
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[Tycts Teneps ABC — nauubil Tpeyroasuunk, a CC, u BB;—
ero Guccektpucw (depr. 221). [Ilposemem Guccextpucy AB,.
Torma B Tpeyronpsukax ABB; u ACC, paBHn OCHOBaHUst
(BB, =CC,), 6uccexTpucH Yr/I0B IpH 2
BepmnHe (obuiasg Gnccekrpuca AD) u
yrabl npu Bepunxe (yroa A). Cneno-
BaTeJbHO, TH TPEYTONbHUKH DPAaBHEL
A orciona AB=—AC, 1. e. Tpeyroab-
HiK ABC pasHoGenpeHHBIH,

3amMeuaHue. B CymHOCTH Mbl N0OKa--
3a4H Jaxe HCECKONbKO OoJbLle TOTO, 4TO
Tpe6oBaIoCh. A MMEHHO, MBI AOKA3aaH, YTO
eciu B Tpeyroibuuke ABC paBHBl Kakue-
au6o mBa orpeska CCy; u BBy (rze C;—
TOUKa CTOPOHBI AB, a B; — TOYKa CTOPOHbI 74 yij ¢
AC), nepecekawlunecs Ha OHCCEKTpHCE !
yriaa A, T0 TpeyroJbHUK paBHOOEApeHHBIH, ept. 221.

97. TlepBoe pemenne. OB603HayuM yris TPEyrob-
unka ABC wuepes 3a, 33 u 3y (uepr. 222); TaKk Kak

8

Yeprt. 222.

3a-}3843y=180° 10 a4 B+ y==60° Mycrs T—TouKa
nepecevenuss npamuix AY w BX. Tak xaxk AZ w BZ cytb G-
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cekTpuch TpeyronbHuka ATB, 1o TZ Ttakwe ecTh GHcceKTpuca
9TOro TPeyroJbHHKA 1

[ ATZ= / ZTB=

L ATB__ 180° — 21 —28
7 2 =

60° -2
=02 3001y,

ITocTpoum Tenepp NPABHABHBLIA TPEYroAbHHUK, ONHONH BepUIHHON
KOTOpPOro #ABJAsieTcd Touka Z, a [IBe JApPYrHe BepLIHHH JIewaT
Ha npameix AT wu BT. Jag 3TOro npoeeiseMm uepe3 Touky Z
ase npsmeie nox yraom 30° k ZT. Ilyers U u V — Touxu ne-
pecedeHus 9THX NpAMHIX ¢ orpe3kamn AT u BT, Ha parencrsa
tpeyroasinkoB 7ZU n TZV (umewuwnx paBHHE YIVIBL R OLHY
obulyto  cTOpoHy) cieayer, uro ZU=ZV; caenoBaTensHo,
ZUV — paBHOoOelpeHHEIl TPEYrb/AbHHEK, Yrosa [PH BepIIHHE KO-
Toporo pasex 60°, T. e. PABHOCTOPOHHUEH TPEYrOJbHHK.
IoxaxeM Tenepb, uto TpeyroiapHuk ZUV coBnamaer ¢ Tpe-
yroabuukoM ZYX. Jlag 310r0 0TpasuM CHMMETPHYHO TOUKY Z
oTHOcUTeAbHO NpsiMbix AT u BT; Mbl noayunm Toukd P u Q,
koropsle B cuny pasencts J ZAT= / CAT w ,/ ZBT—
=/ CBT nexat ua cropoax AC u BC tpeyronbnuxa ABC.
Moxpcuntaem yrawt PUV u UVQ. Hmeem [ ZVU=60°,
£ ZVB=30°4-(30°}-¢)=60°4-7 (suemmnii yrom Tpe-
yroaphunka ZVT), [/ QVB=/ ZVB; otcioma ciaemyer, 4TO

/ QVU=360° — 60° — 2 (60° ) = 180° — 2.

Touyno TaK e xokaswsaercs, uro / PUV =180° —2y.

W3 toro, uto J/ PUV =/ UVQ u PU=ZU=ZV =QV,
crepyet, 4to ueThipéxyroapunk PUVQ saBagercd paBHOGO4YHOH
tpaneupefi. OunimeM oxolo 3ToR Tpamemun OKpyxHOCTh, Tak
kak yriel UPV w UVP onupaioTcs Ha paBHbE. AYTH OKPYXK-
Hoctn (160 xopaet UV u UP pasun: UP=UZ =1UV), 10

180° — £ PUV__180° — (180° —27)
3 = ) =1

S UPV =/ UVP=

otkyna / PVQ=—(180°—2y) —y=180°—3y. Tax kax
/ PCQ=23Y, 10 oTciofa cjenyet, 4TO OMICaHHAs BOKPYr Tpa-
neuun PUVQ okpyxnocth npoiizer u uepes Touky C, A te-
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nepb M3 paseHctBa ayr PU, UV u VQ mb 3akmouaeMm, 410
L PCU= / UCV=/ VCQ==Y, oTKyia u caeuyer, 4TO
TpeyroapHuk ZUV cosnazaet ¢ rtpeyroabsukoM ZYX.
Bropoe pewmenne, O6oznauum cHoBa  A=—3a,
£ B=33, L C=3y; AB=¢, BC=a, CA=b, BZ=u,
BX=wv (cm. uepr. 222); nuameTp ONMHCAHHOH BOKPYr TPEYro/b-
nuka ABC oxpywxhoctu o6o3nauum udepe3d d. Ilo Teopeme cuuy-
coB unMeeM a=—dsin A=dsin3a, b==dsin 33, ¢==d sin 3y;
nanee, 10 3ToM ke TeopemMe W3 TpeyroabHuka BXC nHaxognm

. a . d sin 3¢ _—
U= st — s —p ST shRe g ST
d sin 3a .
~ Sin (60° —a) sty

(nocnensee caeLyeT U3 OueBHAHHX paBencTs 3a -~ 3§ -+ 37=180°,
a4y —60°, 41— 60°—a).
Ho nerxe Buzets, uto
. . - . V3 \? .
sin3a=3sine—4sinfa=—4sina [(T) — sin? a] =
== 4 sin a {sin? 60° — sin? a) ==
=4 sin a (sin 60° - sin @) (sin 60° —sin a) =

o o __ o A jp—
60 2—{—acos 60 a 60 —{»-asi 60 a

=4 sina-2 sin 5 - 2 cos 5 n =

==4 sin a sin (60° - a) sin (60° — a).

CregoBaTe/lbHO, MBI M0Ay4aeM
v ==4d sin a sin y sin (60° - a).
CoBepllIeHHO aHAJIOTHYHO JOKA3bIRAGTCS
u==4d sin a sin y sin (60° - y).
Tenepb N0 TeopeMe KOCHHYCOB H3 TpeyrojbHuka BXZ uMeem
XZ? =u? -} 02— 2uv cos f=
== 1642 sin? a sin? ¥ [sin? (60° - &) - sin? (60° -}-y) —
— 2sin (60° - ) sin (60° 4 ¥) cos 8].
BocrnonbayeMes Tenepb TeM, YTO

(60°+ a) - (60° 1) - § = 120° - a + § 4 y=180°,
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CnenmoBaTenbHO, HMEETCH TPeyrolbHuk ¢ yraamu 60° - a,
60°-1-v, 8; ecan nxuaMeTp OMHCAHHOH OKPYXHOCTH STOTO Tpe-
yronibHnka pases 1, TO CTOpOHbH ero paBHul sin (60°+ a),
sin (60°—-y), sin3, u Mo Teopeme KOCHHYCOB MBI MOAyudeM
sin? 8 ==sin? (60° 4~ a) -}~ sin? (60° +y) —
— 2 sin (60° -}~ @) sin (60° 4~ y) cos §.
Bocronb3oBasilinch 9THM, OKOHYAaTEAbHO HaXOIMM cieayloulee
BhipaXeHne I GAHHB CTOPOHH XZ TpeyroJbHuka XY Z:
XZ =4d sin asin § siny.

Touno Tak we nokaswBaercd, 4to XY =—=4dsinasinfsiny
w YZ=4dsinasinfsiny; cireropareibHo, XY=—=XZ—=VYZ,
4T0 U TpeOOBaJOCH LOKA3aTh.

98. Paccmotpum Tpeyronsuuk A4,B,C;, 00pas3oBannmii cpen-
uum annusamun A\ ABC  (uepr. 223). N\ A B,Cyom /\ ABC u
Ko3dduueHT noxaobus

—;—. Touxka M

nepeceyenHss  MeJIuaH
A\ ABC Gyzer raxxke
TOYKOH nepeceyeHns
mexnan A A,B,Cy, 1ax
Kak Mexnansl /\ A,;B,C,
ABASIIOTCS YacTAMH Me-
anan /\ ABC. B cuny
NapaanenbHOCTH  CXOl-
CTBEHHHIX CTOPOH IMep-
NeHIUKYJIAPH K cepeni-
HaMm  cTopod /N ABC
Hepr. 223. OyAyT  BBICOTAMH B

A\ ABCy. Takum 06-

pasoM, uentp O onucanHo#t oxono /\ ABC OKPYXKHOCTH ecThb
oproueHTp Tpeyroabhuka A B;C,. Orciona BbTeKaeT, UTO

OBIZ%BH, a / OMB;= // HMB, xak yrias Mexny cooT-

BETCTBEHHLIMH JIHHHAMH B TOJNOOHHX Tpeyroapaukax. Ciexosa-
tenbho, OM w MH COCTaBASIOT OAHY NPAMYIO, YTO M TPe6o-
Ba/J0Ch I0Ka3aTh. (IDTO 3aKJAI0UYEHHE MOXHO OBIIO BLIBECTH CPasy,
3aMeTHB, 4to TOYKa /A ecTb LEHTP mnoAo0HA TPeyroJbHUKOB
ABC n AB\C,.)

8

paBed
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99, Ilyctb O — UEHTP ONHCAHHOH OKPYXHOCTH, a H — opTO-
neHTp TpeyronbHuka ABC (4epr. 224). okaxeM, YTO LeEHTpOM
ucKoMOH okpywkuoctn Oyner cepexnna O’ orpeska OH, a pa-
IMyC paBeH I0JOBuHE paanyca R, ONMCAHHOH OKOJIO TPeyro/ib-
nuka ABC oxkpywuocti. HeiicTBuTenbRO, ecan By —cepeanna AC,

TO OBlz—é—BH (cM. pemenne samaun 98). OGoanaunmM cepe-

Hept. 224.

nuRy otpeska BH uepes B,. Torna B /\ BOH npamas O'B,—
CPeAHAS JIHHUS; C/IeJ0BaTeNbHO,

R P

0'B;=5 OB=7R.
Hanee, OBy ==HB, n OB,||HB;, Tak 4T0 4eThipexyroabHnk OBy
HB,;— napannenorpamm; touka O — cepennna anaronamu OH—
LEeHTP STOro napa/itenorpamma. [loatomy O'Ble'Bg—_—-;— R.

Haxonen, uwernipexyronvunk OHB,B,, rae B,;— OCHOBdHHE BHi-
cotsl BHBj;,— tpaneuud. [Tposenem O'K | AC. Tak kax O'K —
cpedHad JAdduA  Tpaneund, T0 B K=—=DB,K u, clenoBaTe1LHO,
O'B, = 0'B, (xaK Hak/JOHHbE C PABHLIMH POEKLHAMH),

Taxkum o6pasoM, MBI NOKa3anli, YTo

0B =08,=08,=%,

T. €. Bce TpH TOYKH B;, B, n B, nexar Ha OKPYXKHOCTH C
uentpod B O' u pamuycoMm —-. Touyno Tak e IOKasbiBaercs,
YTO M OCTalbHhE IUECTb TOYEK JIEKAT HAa 9TOH OKPYHHOCTH.
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100. I[lycts AM,, AM,, BN,, BN,, CP;, CP,— kacarteib-
Hble K CTOpOHaM KpyroBoro Tpeyronbiuka ABC B ero Bepwn-
nax A, B u C (uepr. 225). OueBupno, mmecMm

L MAB= 4 NjBA="28 / N\BC= / P,cB="2C
UAC

L PCA=/ MZAC=—2— .
Ecan Bce CTOPOHBI KPYFOBOTO TPEYrOJAbHHKA NOMOKHTENbHE,

vBC
2

Yepr. 225.

T. e. 0GpailleHsl BLIMYKAOCTBIO BO BHEUIHIOI CTOPOHY TPeyro/b-
Hika (4ept. 225, a), TO

£ MAM; 4 / N\BN; -+ / PCPy=

=(LCAB- £ ABC £ BCA)-+2 Y48 1 920 1 ovid
= 180° —{- VAB -} uBC - wCA,

OTKyaa

(L MAM; -+ / N\BN,-}+ / P,CP,)—
— (vAB -+ vBC -}- vCA) = 180°,

Ecau we, nampumep, mee ctopoisl AC u BC Kpyroeoro Tpe-
yroasiuka ABC OTpHuaTeNbHH, T. €, 0OpauieHBl BBITYKIOCTHIO
BHYTPb TPeyronbHuka (uepr. 225, 6), 10O

£ MAM,~+ / N\BN,-}+ / P,CP,=
=(/ CAB+ / ABC—+ / BCA)+

o AE_ 25— oY LA 180° | (v AB— v BC — v AO),
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oTKyaa

(ZMIAMZ—‘_L NIBN2+4 PICPZ)——
— (v AB— v BC— v CA) = 180°,

Tak we npPOBOAMTCSE ROKA3aTENIbCTBO M BO BCEX OCTa/bHBIX
cayqasx.

Il puMeuaHnue. AnanornuHaa TeOpEeMa HMEeT MECTO TaK¥ke A1
KPYTOBBIX MHOrOyTI'OJIbHHKOB.

101, Yerunpexyronsuuk AA;A;A; (4epr. 226) — napaaneno-
rpaMM, TaKk Kak ero jauaroHaan B TOouke nepecededns O; nae-
asres nomonam. Crenopatenbho, AzA napannenbHo, paBEO H
HAmpaBJeso B Ty e cTopony, uto n AA,. Hernpexyronbhik

Yepr. 226.

A A AgA; — TOKE napanjaenorpamm, C1eJoBaTeNbHO, OTPE3KH
AA; n AyA; napaine/ibHbl, PaBHbl H HANpaBlieHBl B OAHY CTO-
pony. Haxoneu, H3 TOro, 4ro 4ernipexyroibHHK A;A;A A —
napajjienorpaMm, cleayet, 4To H oTpesku Azd; u AA, na-
pasJlesbHbLl, PAaBHbl M HamNpaB/ieHbl B OJAHY cTopoHy. Takum 006-
pasoM, orpesku AgA n AgAg napajenbibl, paBibl H HANpaBlEH:
B OonHy ctopoHy. Ho 3T0 BO3MOXHO TOIBKO B TOM Clydae,
ecan Toukn A u Ag coBnagaior.

102, Ecnn rtouka M nexnr Ha MiOGOH H3 CPenHuX AHHHY
tpeyronbunka ABC, wanpumep, na M,M;, TO, OdYeBHIHO, Hepes
YyeThpe LIara OHa BepHETCH B UCXOJAHOE moioxenue (uept. 227, a).
Honyctum teneps, 410 M He JNeXHT HH Ha OAHOH H3 Tpex
CpeRHHx Jaunud Tpeyroabhuka ABC,
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O6osnaunm uepes My, My, My, M, My, M, M, TouKH Ha
cTopoHax Tpeyroibhuka ABC, KOTOpHX IOCneI0BaTeNbHO I0-
cruraeT Touka M mpu cBoem aBmieHun (depr. 227, 6). Ioka-
weM, uto M, coemagaer ¢ M;. OGo3nayuM TOUKY MepeceyeHns
MM, ¢ AB uepes M’. Ham pgocratouno nokasaTb, 4to Mg
cosnagaer ¢ M'. [lposenem uepes Toyxky M’ mnpsmylo, mapai-
neapnyto AC. Iyers M, — Touka nepeceuenus 9ToH npsiMoii ¢ BC.

8
M, M,
MM, A
g \
A MM, My c

4
Yepr. 227.

Tpeyroabuuk M BM, pasen tpeyroasuuky MM,C, Tpe-
yronbuuk M M;C paBen Tpeyroabuuky AMMy H TPEyroabHHK
AM;M, paseH TPEyrOJbHHUKY BM M, CnenoBatenbHo, Tpe-
yroabuuk M BM, paBeH TPeyronbHHKY BMgMg wn, 3HaunT,
MMy=MM,. Otciona u cneayer, uto Mg copnanaer ¢ M,
a My ¢ M, 3uaunt, M, copnanaer ¢ M;. D10 npousohner yepes
ceMb 11aroB.

103. IlpoBemeM cHauana HEKOTOPLIE BCIOMOraTe/bHble M0-
crpoennd. OT10%uM Ha cTopoHe CB naHHOrO TPeyTONbHHKA ABC

otpesok CM=— —é— CB, a Ha cTopoHe BA ~—0Tpesok BN:% BA

(uepT. 228, @) u coeamnum TOouKH M M N COOTBETCTBEHHO
¢ A n C. Iycts C; —Touka nepeceuenns npameix AM u CN.
Otnoxum Ha npavmoit CN orpesok C;B;=CC,, coexniumM B ¢
B, n 0603Ha4nM TOYKH Mepecedenns mpsMoi BB ¢ AM u AC
COOTBETCTBEHHO yepe3 A; u L. asnee, npoBeneM yepes TOUKy B
npsMyio, napananenbnyw AM, no nepecedenust ¢ BC B Touke K,
Tak kak B,C;=C,C, 10 u3 tpeyroaphnka BKC Haxomimm:

KM= MC=— BC. Caeaosarensiio, BK = KM= MC=-BC,
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a notoMy Hu3 TpeyroibHuka BMA; cneayet
BB, = BjA,.
[posens temepp AP||CN, aHaMOruYHO MpeIHAYIEMY 1O-

o

ayunM, 410 AP—=PN=NB = % AB, otkyna

AA, = AC,.

Ecan renepn npoeectn CiR||BL, To u3 tpeyrosbuuka AC,R
B CHay focjaeasero pasenctsa caeayer AL—=LR. Tencpp u3

Hepr. 228.

tpeyronpuuka CB;L Haxomum LR— RC. CpasHupas nocaeaHue
IBa paBEHCTBAa, NOJyyaeMm, YTO

AL:LR:RC:%AC.

Mu nmoctpomsun tpeyroabknk A;B,C; raxoff, 410 M1pPOLOA-
weHus ero cropod A,C;, BjA; n C{B, 0poxoAiaT COOTBETCT=
BenHo 4vepe3 Bepuuuknl A, B u C tpeyroabuuka ABC, npuuem

AAIZAICI) BBI—:BIA17 CCIZCIBI‘ (*)
3ameTHM, YTO PACCYXKAEHHSIMH, OOGDATHRIMH [PHBEIEHHBIM
Bblllie, JErKO NOoKa3aTh, 4TO, OOpPaTHO, €C/IH HPOJOJNKEHHA CTO-
pon tpeyroabunka A;B;C; npoxoaAT yepe3 BEPIIHHH TPEYro/b-
nuka ABC, 10 u3 coorHomenuit (¥) caemyer, 4to
AL_CM_ BN __ 1 (%%)
ACT CB T BAT
(rme L, M n N, KaK ¥ paHee,— TOUKH MEPECEYEHHS MNPAMbIX
BA;, AC, u CBy coorsercteento ¢ AC, BC u AB), 1. e. ur0
NOCTPOEHHKBIA Bhillle TpeyroabHuk A B/Ci—eXHHCTBEHHN i,
yroBAeTBOpsOWHE yeaosuam (*),

17 . O. Lkaspckuf u Ap.
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[ToxaxkeMm Tenepb, 4T0 TOYka @ cTpemurcs IHo-
MacTh HAa STOT TpeyroiabHuk. JeHcTBHTENBHO, NYCTh
paccTosHie ToukH Q OT A{ B NOJMOXEeHuH, KOrAa 3Ta TOUKA
B mepBubiil pa3 cBOpauuBaeT K BepwinHe B, paBuo ¢. B nono-
weHuH @), B KOTOPOM 8Ta TO4Yka CBopayuBaer K €, oHa OT-

a
cTout oT B; Ha paccroanun @Q;B;=—-, Tak xax Q,B; — cpexn-

Has AuHuS tTpeyroaeHuka QBA,. B nonowedun @,, B KOTOPOM
9Ta TOYKAa cBOpaumBaeT kK A, OHa oTcromt oT Bepunsn C;

Yepr. 229.
a
HA PACCTOSIHUHM —-; B TOJOWEHHUI Q; (uepr. 229)—or Bep-
k74
WHHE A; HA PACCTONHWN —; B TNOJNOXEHHH (), B KOTOPOM

oHa BTOpoH pa3 nosopauusaer kK B, oua G6yzer OTCTOATH

1
or B yxe Ha PaCCTOSINMI 7= @ H T. A Orcloza u ciaenyer Haie

yTBEpWKAEHHUE,
Boiudcaum  tenepb MIOWAAL TpeyrodbHuka A;B8,C; (cM.

uepr. 228). Tak xak CC; = C,B, n A;B, = B,B, 10 C,M:-;—-BIK.
Ho BIK:—;—MAP Cnenopatenpio, CiM=— _‘11_ MA| wm C M=
=+ CAy Tak ax CA=AA, 10 CM=1 MA. Ho nro-
uanp Tpeyroabuuka CAM pasua -%-S. CnenosarenbHo, n/101alb

CCiM paBha 2—11-8 1 niomanp ACCI=%S. Axasornyso

i CBBy= S u i BAA,=gS.
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Ho

n1. ACC,-+nn. CBBy -+nn. BAA;+4-nmn. AB,C;=S.
Orcrona

6 6 6
—2—1-S+;ZTS+2‘—I'S+HJL A131C1:S»

3 Stnn ABC =S,
¢Jie1oBaTe/1bHO,
1. A,B,C, =_; S.

104. ITepBoe pewmenne. Ilycts O-—uenrp nanHoH
okpyxkHocti (4ept. 230). Tak xak OC | QP, to ansa nokasa-
TeJAbCTBA TOTO, YTO

QC=CP,
JOCTATOYHO A0Ka3aTb, 4TO

/ QOC= / POC.

Onycruv u3 uedrpa kpyra O
neprnenankyaspsl OD na KN
u OE na ML. Torna D—
cepenuda xopaw KN, a £ —
cepenunna xopaul ML. danee,

/ NKL=/ NML

2 KNM= / KLM Yepr. 230.

KaK YTJibl, ONUpamuidecsds Ha OJAHHAaKOBLIC IYTu. CJIEZIOBaTeJIbHO,

KN ML
L. Ot A= T
A\ NKCw A\ CM CI0AA A== Jrm; CIGAOBATELHO,
KD _ ME
KC——MC~
Taxum o6pasom, B tpeyroabtiukax KDC un MEC nse cro-
POHBI TPOMOPUMOHANBHE, TAK KaK YIjbl, S3aKJIOYalouiHe 9TH
CTOPOHB!, PaBHbI, TO 3TH TPEYroibHHKH MoaoBHH. Orcioga cie-

ZyeT, 4To
2 KDC= / MEC,

1'7%
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PaccMmorpum reneps uerhipexyroabiuku QDOC u COEP.
Oun umMeloT no ABa TNPOTHRONONOKHBIX NPAMHIX YIia; MO9TOMY
OKOJI0O HHX MOXHO onucats okpyxkHoctw §; m S;. Cnenosa-

TensHo, / QDC= / QOC

P M KaK yrael, onHpamuidecs Ha
¥y OIHy Iyry okpyxHoctH Sy, H

, Y > ; , £ PEC= / POC
Jj a g P KaK yT/bl, onupaioiluecs Ha

OIHY JIyry oOkpymwHocTH S,.

Ho [/ QDC= / PEC, a
, notomy u / QOC= / POC
", crenosartenbio, QC=—=PC,

Bropoe peliedne,
N O6o3nauum (uepr. 231)
£ PCM= / QCN=a,
£ LcP= / QCK=3,
£ NML= / LKN =y

n uHafizeM Boipawenune 1miags QC=—x uyepes AC=—=a u yriu
a, B, 7. [lo Teopeme O mponsBeleHHH OTPE3KOB XODPI HMEEM:

NQ-QK=AQ-QB=(a—x)(a} x)=a® — x2,

Yepr. 231.

Mo Teopeme cuuycos mmeem H3 TpeyroabHuka NQC

X sin a X sina

TS (1800 — (LBl sin (@ F B+

H u3 TpeyronbHika QKC

NQ

__xsin}
QK== siny *
ChenosarensHo,
x2.sin a- sin
NQ- QK = ek

siny-sin @+ 84+
OTCIOAa Mbl MOXEM OIpPEACJHUTh IJHHY OTpE3Ka X!

a___ . a? sin y.sin (a4-B -4 v)
T Sinatsin ffsingsin @+ F 9
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[Tponsesons ananornynble BHYHCAEHHS AM9 OTpeaka PC =y,
. MBl TMIOJYYHM
7 a2 sin y-sin (a4 B +7v)
Y = Sna sin g+ siny-sin@+84+7°

W3 mocnennux aByx paBeHCTB CeAyeT, uTo x =y, T. e, QC=CP.

103, Ilycre ABCD (4ept. 232)— onucaHHbId OKOMO OKpPYXK-
HOCTH deThipexyroiapiuk, £E, F, G, K— TOuKH KacaHus CTO-
poH 9TOr0 4eTLIPeXYroJbHHKA € OKPYXHOCTbIO u M— Toyxa

g
£ £
4 7 ’
P G
)
Yepr. 232.

nepecedeins AC u £G. Paccmorpum rpeyroabuukn AEM wu
CGM. Y 9TuX TpeyrolbHUKOB eCThb T11apa pPaBHbHX YIJIOB:
£ AME = / CMG. Kpome Toro,

£ AEM- / CGM = 180°,

tak kak / AEM= / DGM (xacatenpunie EA u GD k okpyx-
HOCTH COCTAaB/SIIOT paBHble Yrabl ¢ xopao# EG, coemuunsiouieit
Toukd Kacauud). B cuay ussectuo#t dopMyan pad mrowann
TPEYrojlbHHKa UMEEM

Sp ags= 5 AM-EM.sin AME= 1 AE.EM-sin AEM

Sy cou :% CM-GM sin CMG=-3CG-GMsin CGM,
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Crnenosatensuo,
1 ;
Spagu | TAMEM-S0AME  4p Eu.sin AEM
Sncom ~ A-CM-GMsinCMG — CG-GMsin CGM *

OTC}bna, Tak kak sin AME =sin CMG u sin AEM=sin CGM,

AM _AE
CTM— CG"’

Mu Buaum, yro npsivast EQG nenut anaronans AC 4eThpex-

AE
YrO/IbHHKA B OTHOWIEHHH r= . Touxo tak ke yGewmaaemcd, UTO

npsMas FK AeAuT Ty K€ JHATOHAIb B OTHOLIGHNH C—/;_ Ho

AE Ak
CG~ CF
mue EG u FK peast anarodHasb AC B OLHOM M TOM e OTHO-
IIEHUH, T, €. I[iepeceKanT ee B oAHOH Touke: AC nNPOXOAUT
uepes TOUKy mepeceyenusi npsmpix EG u FK.

TouHo Tak ¥e LokasbiBaeTcd, UTO BD nNpoXoaHT uepes To4Y-
Ky nepecevyenus EG n FK.

, Tak kak AE==AK, CG=CF., CnenosarenrHo, nps-

106. a) Ilycts S; u S;— COOTBETCTBEHHO BHHCaHHasg ¥ ONH-
caHHasl OKPYXHOCTH TpeyroibHuka ABC (uepr. 233, a). Ilpose-
JeM uepe3 Kawxaylo BRepmndy /\ ABC npamyo, napa/iIenbHyR
IPOTHBONOJOKHOA cTOopoHe. [loayuum tpeyroabuuk A,8,C,, uo-
po6Hbllt TpeyroabHuky ABC u nmelomui BABoe GOabmIME CTO-
ponbl. Kaxnpas cropona /N AB;C, saBeioMO uMeeT 10 0JHOH
obuell Touke ¢ OKpyxHOCTBIO S, (umeHHo, Toukn A, B n C).
Ilpopenem KacaTelbHbie K OKPYXBOCTH S,, NapajiieibHble CTO-
ponam TpeyronabHuka A,B;C,. DTH KacaTelbHble ONpPeleNSOT
HOBHI TpeyroiibHuk A,B,C,, noaobuuifi Ttpeyronsunky A,B;C,
M, clenosareabHo, TPeyroibHuky ABC. CTOPOHH TpeyroibHuKa
A;B,C, He MeHplle COOTBETCTBYIOLIMX CTOPOH TPEYrojdbHUKA
A;B,C, (BTOpo#l M3 9THX TPEYTONBHHUKOB LEJHKOM 3aK/IIOUYeH
BHYTPH nepBoro). Tak kak oxpykHocTd 8, H S, BHOHCAHB
B noxoGunie Tpeyroabhnkin ABC u A,B,C, TO u3 TOTO,
410 AyB, = A B, = 2AB, cnenyer

Rz=72r,
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4TO H Tp66OBaJIOCb A0Ka3aTh. O'—IeBI/IIIHO, PaBEHCTBO HOCTHUTAET-
¢ TOJAbKO B TOM (CJaydae, €CJIH  BCe CTOPOHBI TpeyroJibHHKA

G 2 4

A,B,C, KacaloTcs OKPYKHOCTH S, (TpeyroibHu < A;B,C, coBna-
paet ¢ TpeyroapHukom A.B,Cy; cM. 4epT. 233,0). L A=/ A,
1I03TOMy B 9TOM Cly4ae

v BC == v BAC — v BC =360° — 2 v BC;



264 PEUIEHHS [106

c/IeIOBATEAbHO, 3 v BC = 360°

OTKyIa
4 A=160%

TOYHO TAaK K€ HOKAa3bhlBae€M, 4YTO

Taxum obpasoM, B aToM caydae TpeyroasHuk ABC npaBu/bHBIA.
6) Ilycte B okpywuocTs pamnyca R ¢ uentpom O Bnucas
paBgoGenpensnit  Tpeyroabuuk ABC ¢ yraom o nps BepuiHHe
(vepr. 234). Boiuucaum pamnyc r OKpYKHOCTH ¢ uextpom O,
Y, BIINCAHHOK B TPeyro/b-
#uk ABC. Tlycts AD —
BRICOTA  TPEYTo/bHHKA
ABC. Tak kak TOuKa
g, O, nexur Ha Ouccek-
Tpuce yraa ABC, to u3
/\ ABD no usBectHOMy
A 7 8 crottcTRy GuCCeKTpHCH
g nony4yaem

D0, _ DB
OA~ 4B’
OTKyZa
DO, +0A DB+ AB
DO, —  ws

£ H, CJIeI0BaTe/IbHO,

Uepr. 234. . _AD-DB
r=0.0=pprag -

Mponomkus AD no nepeceyeHuss ¢ ONHCAHHOH OKPY¥HOCTBIO
B Touke E, u3 npaMoyroabnore tpeyroubinka ABE wuafinem

AB=2R-cos % .
Hanee, us tpeyronpunka ADB nmeem
AD =— AB.cos %—_— 2R cos? i ,

- — AB.sip = — i . 08—
- DB—=— AB smz—-2Rsm2 208 .
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[MoncraBnsis nonyuennuie BHIpaXeHus B paBeHcTBO (¥*), mOAyqHM

a a a a
2 2 = = 2 2. . sin—
- 2R cos 5 - 2R sin 2 cos 2R cos o+ sins
a a a -
2. = —= in =< 11
2Rsin =+ Cos ~ }2Rcos > sint - +

2Rsin%—<1—sin2%> . / .
= - —_-2Rsin—2-(1—-sin-g).
1+sin7

[TycTp Temepp AaHO MPOU3BOJILHOE 3HAUEHHE F TAKOE, UTO
2r << R. bByaem mnckatp Takoif yron o, 4ToOGH pamnyc kpyra,
BIIHCAHHOTO B DPAaBHOOEAPEHHHI TPEYTOJbHMK C YIIOM & MpH
BepIIKHe, PaBHAACT NaHHOA Benuduue r. Mween

f——2RbJI]-—(1——SH] )
OTKyla
2R sin? = — 2R sin — 4-r==0,

R V ke ZZkr

sm - SR

Tak xax 2r << R, 10 no'1ikopeduoe Buipakenne R2 —2Rr =
2 —
npu aToM 0 < R—i—KgR—A—KL< 1.

yrol o cyuecTByeT (ux gaxe JBa MpH r#—‘?) Takum o6pa-

30M, Ind A0bX AByX OTPe3KOB R H 7, CBA3aHHHIX COOTHOWLIE-
HHeM 2r <C R, CyMIeCTBYeT TPeyroibHiK, ANf KOTOPOTO PaiRyCH
ONHCAHHOTO M BIHCAHHOTO KPYTOB PaBHHI COOTBETCTBEHHO R H 7,
Y70 ¥ Tpe6oBalOCh AOKA3ATh.

CrnenoBatenbHo, HCKOMbIH

107, Ilyctb O u 0 cyTh UEHTPH PacCMaTPHBAGMBIX OKPYMK-
Hocte#t paanycoB R u r, Oo ==d, ABC — tpeyronbHHuK, BIHCaH-
HHl B IIEPBYI0 OKPYXXHOCTh H ONMMCAHHBIA 0K0J10 BTOPOH OKPYWHOCTH
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(yepr. 235). MMponomkum Oo 10 mepecedeHys ¢ OMUCAHHOH OKOJO
Tpeyroabiuka ABC oxpyxHocThi0 B Toukax M m N. Toraa
OM=R -} d, ON=R —d. Ilycts, nanee, D — Bropas touka
nepecevenns npaMol Co ¢
ONHCAaHHOH OKPYMKHOCTBIO; B
TaKOM cllydae uMeeM

oC.0D=oM-oN =

=R+d)(R—d)=
— Rz q2,

Haiizem Ttenepb apyroe Bhipa-
wenne nas oC-oD. Ilpose-
nem nuametrp DE onucauHoi
OKPYXHOCTH n otpe3kn DA,
DB u 0A. Taxk xak CD ectb
6uccekrpuca yraa C Tpe-
yroapinka ABC, To

DA=—DB.

Hepr. 235.

Janee, Tpeyronbpuuk Aol paBHOOenpeHHBIH; AeHCTBHTENbHO, TakK
1 1
kak / DAB=/DCB==/C u L0AB=+ L A, 10

/A c
[ 0AD = / 0AB—+ / BAD = T.{_AQ_ ;
¢ IPYTOH CTOPOHBI

L AD= / 0AC+ LocA=44 | £C

(xak BHemnu#t yroa tpeyroabiuka AoC). Cnenosatenvho, AD =
=—o0D, a snauutr, 1 BD—o0D.

OnycTuM Tefepb H3 TOUKH 0 MEPHIEHAHKYASP 0P Ha CTOPOHY
AC tpeyronpuuka ABC. B npsamoyroapHeIX TpeyronbHukax CoP

w EBD / DEB= / DCR= / oCP; cnenoBaTe1bHO, 3TH Tpe-
YTOMBHHKH NOAOGHE! H %:g—EB, 0C-DB=—=0P-DE=r.2R.

Or1cioza caenyer
oC-0D=2Rr.

. CpaBHuBasi 9T0 COOTHOIIEHHE C NOJYYEHHHIM DAHEE, HMEeeM

R} —d?=2Rr,
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HIIH

d2=R2___2Rr (*)
HJIH €le

1 1 1
RFatR=aT 7

[Tycts, o6paTHO, paauycsl R H 7 JaHHBIX OKPYwHOCTEH H
paccTosiHHe MEXAy HUX LEHTPAMH CBfI3aHel cooTHowenueM (¥},
Toraa R? —2Rr =0, orkyaa R=2r. CnexoBaTeabHo, Ccyile-
cTByet Tpeyronbink ABC, omucanpsad H BMHCAHHAS OKPYXHOCTH
KOTOPOTO HMeWT pagnycsl R u r (cM. 3a’auy 106 6)). Ho Ttorma
paccTosnue Mewdy LeHTpaMu ONMHCAHHOH M BIHCAHHOH OKpPyX-
Hocte#t Tpeyroibanka ABC BOMKHO TI0 TOKA3aHHOMY DPABHATLCHA
VRE—2Rr=d, OTKYHMa ¥ CJeAyeT, YTO CYUIECTBYET TPEyroJb-
unk (pasunit /\ ABC), Buncansblii B OJHY H3 RAHHBHIX OKPYXK-
HOCTeH W ONHCaHHBIA OKOJO APYro# H3 HHX,

Ecan Memay pasuycaMu ABYX OKPYMHOCTER M PacCTOSHHEM MEXAY
HX LEHTPaMH He MMeeT MecTa COOTHOIleHHe d%—=—R2Z—2Rr, 10 HE CY-
plecTByeT TPeyrolbHHKa, BIMCAHHOTO B OJHY OKPYXHOCTb H ONHCAHHOTO
OKOJIO APYrofl okpymHocTH. Ecau e 3TO COOTHOLIGHHE MMEET MecTo,
TO CYLIECTBYET 6ECKOHEYHO MHOrO TaKHMX TPEYroJNbHHKOB: €CJH H3 I P O-
u3poabHO# Toukn C GoabuieH OKPYKHOCTH MHpoBecTH Xopam AC
u CB 3T0H OKpPYKHOCTH, Kacalouiuecs MeHplieH OKPYKHOCTH, TO MOXHO
J0Ka3aTh, 4To Xopixa AB Tome KOCHETCH 3TOH OKPYIKHOCTH M TPEYroib-
HuK ABC 6yner BOHCAH B ONHY OKPYMXHOCTb M ONHCaH OKOJIO BTOPOH.

108. [Tycts O 1 0-— LEHTPH [ABYX pPaccMaTPHBAEMBIX OKpPYX-
Hocre#t panuycoB R u r, Oo=—=d, ABCD — 4eThipexyrolbHHK,
BIIMCARHBIH B TEPBYI0 OKPYXHOCTH H OMHCAHHHEA OKO/IO BTOPOH
oxpywHoctn, E, F, (G, H-—TO4YKH Kacasug CTOPOH 3TOro
yEeTHIPEXYTO/AbHIKA ¢ MeHbIUeH OKPYXHOCTbIO, T — Touka mnepece-
yenns: npameix EG w FH (uepr. 236, a). Paccmorpum veTwpex-
yronsuukd TEBF u TGDH. Mb nMeeM clelyiou#e COOTHOUIEHHS
ME&KILY YI7laMH 3THX 4YeTHIPEXYTO/BHKKOB:

1° / EBF+ / GDH=180°, kax npOTHBOMIOJIOXHHE YT/IH

BIHCAHHOTO B OKPYXHOCTb Ye€THIPeXyTOJbHHKE; .
- 2° / TEB-+ / TGD==180° (rak kak yrau TEB n TGC,
0o6pa3oBaHHbIe KacaTe/NbHHIMH K OKPYXHOCTH B IBYX Toukax E
n G ¢ xopao#, coedMHsIONIeH TOYKH KaCaHHfA, PaBHH MeXIy
coboit);
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3° L/ TFB4 / THD=180° (no amanoruuxo#f mnpuuude).
Tax kax cywma Bcex yryi0B o60HX YeTHIPEXyroqbHHKOB PABHA

4)
Yepr. 236.

720°, To

LETF+ /GTH=
—180°, 1. e. EG | FH.

B cuny pesyabrara 3a-
nadyn 86 reoverpHyeckoe
MEeCTO TO4YEK [epeceyeHHs
KacaTelbHBX K MeHblIel
OKPYXKHOCTH, [POBEAEHHHX
yepe3 TOUKH [MepeceyeHus
3TOH OKPYKHOCTH C MPOU3-
BOJIbHLIMH  B3aHMHO Iep-
HNEeHANKYNSAPHLIMA  NPSAMbI-
MH, TIPOXOASUAMH Yepes
touky 7T, npencrasaser
CO0OH OKPYKHOCTB, MPOXO-
ASIUIYI0, OYEBHJHO, uepe3
ToukH A, B, C u D n,
Cllef0BaTeAbHO, COBMANAIO-
wmyio ¢ Ooabme#t u3 Ha-
LINX OKpykHocTeH. ITOT
pe3yabTaT O3HAYaeT, 94TO
CYLLECTBYET OecuuCaeHHOE
MHOXECTBO YETHPeXyrofb-
HUKOB, BIHCAHHHX B 60J1b-
HIYI0 M3 HAUINX OKPYIKHO-
CTeHl M ONHCAHHHX BOKPYF
MeHbLIel OKpy)HOCTH, [el-
CTBHTE/AbHO, NPOBEAEM ye-
pea Ty we touky 7T mnpo-
H3BOJIbHHIE XOPAbl MEHBILEH
OKPYXHOCTH, MepHeHIHKY-
JsipHble Mexknay coGo#; Ka-

caTenbHBIE K MEHbIUel OKPYKHOCTH, NPOBEACHHLIE B TOUYKaX me-
pecedyeHuss €e ¢ 3THMH XOpILamH, 0oOpa3ylOT YeTHPeXyrOJBLHUK,

obnaganini KeaaeMuM CBOHCTBOM.

Teneps ma tOr0, u4TOGH MONYYHTh HHTEPECYIOLIEE HAC COOT-
HouleHHe Mexny R, r u d, paccMOTPHM 4Y@TLIPEXYLOJBHHK Clie-
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IHa7bHOTO BMJAA, BMNHMCAHHLIR B OJHYy M3 PAaCCMATPHBAEMBIX OK-
pyxkHOCTell u onucaHubit 0k010 Apyro# okpyxkuoctH. IlpoBexem
yepe3 TOuKy 7 B3auMHO NepneHanky/sipHnie xopan E,Gy n FoH,
Medblel OKpyxHOCTH, ofpasyiolune c¢ npiamod 7O yram 45°
(uepr. 236, 6). [ycts AByCoDy ecTb yeTHpexyroabHHK, ofpa-
30BaHHBIE  KacaTeNbHLIMH K MEHbINEH OKDPYXHOCTH B TOYKax
EgFy,Gy u Hy. Ilpavas oT 6yner oCblo CHMMETPHH 3TOTO YETHIPEX-
yTonbHHKA; caelroBaTensho, ByCo==DyCy; ByAy=— DyA, n npamas
ByD,, npoxoaduras B cmay sazadu 109 uyepes touky T, nepreH-
AukyndapHa k npamo#t A,Cy. B cuay cummeTpuu uyeprexa OTHO-
cutenbHo npaMo#t AyC, 3Ta npaAMas sBaseTcd ZHaMeTpoM GOJb-
meH OKPYXHOCTH, OTKyZa, B 4aCTHOCTH, caeayeT, 470 Touka T
JeXUT Ha JHHHKH UeHTpoB (O paccMaTpHBAaeMbIX IBYX OKPyX-
Hoctelt u / CoByAg= / CyDyAy=90°.

[posenem Tenepb paanycel 0F, n oL, BIHCAHHOW B YeTH-
pexyroabiuk  AgByCoD, OKpPYXHOCTH H ONyCTHM M3 Touek £
u F, nepuenauxyaapu EyP u FyQ na munaronaap AyCy, ABIAIO-
myiocs ocplo cummerpun Bced urypu. Tak kak TpeyroabHHK
A¢DyCy npsaMoyronbuuil, T0 0Ey | 0oF,, H OpAMOyroibHHE Tpe-
yroabHukn 0E P u 0FyQ UMEIOT paBHble OCTPHE yribl (YIibl €O
B3aUMHO TEpPIEeHANKYNSIPHBIMA CTOPOHAMH); TaK KaK, KPOMEe TOTO,
oEy,—o0Fy,—r, 10 5TH Tpeyronpuuxu papnsl. CieroatennHo,
0Q=EyP u 0Q*-}-0oP?=E P+ Po*=r?. Ho

0A¢=0Ag-00=R-}d, 0Cy=0Cy— Oo==R —d

H COIVIACHO H3BECTHOMY CBOHCTBY HPSIMOYTOJBHOTO TPEyrONbHUKA

OE% r2 OFg r2
=rra =i, =r=—a-

Takum 06pa3oM, OKOHYAaTENbHO Mbl MOJyYaeMm

P.._

:rz,

p P
®¥o T ®ER=ap
uau
1

BRIt R=gp—7" )

Ecan R, r v d He cBf3aHbl COOTHOWeHHeM (*), TO He cymIecTByer

HH OIHOTO YETHIPEXYTONbHHKA, BIMCAHHONO B OAHY M3 HAINHX ABYX OK-

PYKHOCTEH M OMHCAHHOrO OKOJO BTO[OH OKLYWHOCTH; €CJH 3TO COOTHO-

IIEeHHEe MMeeT MeCTO, TO, KaK Mbl BHAE/H, TaKMX YETBIPEXyrOAbHHKOB
uMeeTcd OecuuCcieHHoe MHOMECTBO.
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109. Ilycte ABCDEF — 1ieCTHYTONBHUK, YIOBAETBOPSIOLIKH
ycaosuam 3agayu (vept. 237). Yerwipexyroasnux ABDE npen-
crasisier coboi Tpaneumio, auaroHann AD u BE koropo#l paBHH
Mexny coboft, Otcioma cleldyeT, 4To OHa paBHoGoynas. ([eiicr-
BHTeJbHO, omycTHB u3 Touex D n E nepnenpukynspw DD, n
EE; nHa AB, nonyuum, uto tpeyroibHukn ADD, u BEE, paBum
Mexay coboft, ciaenosatensno, AD;=—BE,, t. e. AE,=BD;
OTCI0Zia BHITEKaeT, 4YTO Tpeyroibuukn AEE, u BDD; pasum,

a ciaeacBarensHo, AE=BD.)
Y A £ [Ipamas PPy, coemuusiomas ce-
A peann ctopod AB u ED e-
CTHYTONbHHKA, SBASETCS OCHIO
cumMeTpuu aTo# Tpaneuwnn. Cre-
IOBaTeNbHO, 3Ta MpsMast NepreH-
aukyaspia ¥ AB u ED, npoxo-
¢ 7 IuT uepe3 Touky M mepeceye-
g uust gauaronanet AD u BE n
L JeJHT YroJ MEWIY HHMH HOINO-
Jam.

Touyno Ttak e moxaswiBaert-
Yepr. 237. csl, 4to npaMas QQ;, coeanHd-
oas cepeantsl cropon BC 1
EF uiecTHyroJbHHKa, NepUEHAHKY/IApHA K 3THM CTOPOHAM H
apaseTcss OHCCEKTPHCOM yria Mexay auarosHansmu BE u CF
HIeCTHYTOAbHUKA H uTO' npsAMad RR;, coeluHSIOmAs CepeIHHbl
cropoH CD w FA, nepnedaikyaspHa K 9THM CTOPOHAM H §B-
aaercs OHcceKTpHCOH yriaa, o0pasoBaHHOTO nuaroHaxsmu DA u
CF. Takum o6pasom, Tpu npsmee PPy, QQ; u RR, saBasiorcs
6uccektpucamn tpeyroabunka MKL, oGpasoBaHHoro B I1epece-
yennu npamuix AD, BE u CF, u kak TpH GHCCeKTpHCH Tpe-

yro/bHHKA TepeceKkaloTcs B OAHOH TOUKe.

M3 Toro, 4TO nNepreHAHKYIdph, BOCCTABAEHHHIE KO BCEM
croponaM mectuyroisinka ABCDEF B uxX cepeaudax, nepece-
KaI0TC B OXHOH TOUKe, CJeilyeT, YTO BOKPYT STOrO IMECTHYTO/b-
HUKa MOXHO ONHCAThb OKPYWHOCTD.

110. ITycte ABCDEF (uepr. 238) ecTh paccMaTpHBaeMbiid
IIECTHYTOJIbHUK, 3aMeTHM, 4TO

S pos=8p 0pg=Sp 048)
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TAK KA4K KaxkIble IBA COCENHHE M3 3THX TPEYrONbHHKOB HMEIOT
paBuble OCHOBAaHMA M BHICOTH. Ana-
JOTHYHO,

Sn por=3Sp 0cp = Sa oras
S

A BOF=3Sp 08c= SA OEF-
Orcrona

28 Bor=2(Spo08p-}+ SpooF -+
—+ S orB) = Sa 048+ S 08+
~ Sn 0cp+ Sp ope+ Sp 0eF

-+ Sp ora=SapcoEr, Yepr. 238.

YTO H Tp€6OBaJIOCb J10Ka3aTh,

111. OGosHauum cepeauHbl CTOPOH BBIMYKAOrO MIECTHYTOJb-
uika ABCDEF nocnemosatensHo uepes K, L, M, N, P, Q
(wept. 239). Ilposenem meamany KR Tpeyrombuuka KMP u wme-
avany NS tpeyromphuka NQ@L u gokawem, 4to B TOUKe nepe-

Yepr. 239.

cevennss O STH IBa oTpe3ka nematcs B oTHowiennn KO:OR=—
= NQO:08=2:1; orciona u 6yiger cleaoBaTb, YTO TOYKH rme-
peceyeHHss MeaHMaH Tpeyroibhukos KMP u NQL cosnaaaor.
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Iposenem nnaronane CF wectnyroavuuxa AECDEF u coegnnnm
ToukH K u N ¢ cepennnod T sroit nuaronamu. Tak kaxk T ects
cepenuna ctopodnl CF detnpexyronbhuka CFAB, Q — cepenuua
cToponnl FA, K — cepeawna ctopoun AB u L — cepennna cro-
porbl BC, To dernipexyronbnuk KLTQ sBasetcs napaineorpas-
MoM (06a otpeska KL w QT napamnensus auaronann AC de-
Teipexyroabuika ABCF v paBubl ee nonoBuue, T. e. napa/ienbHbl
M paBHH Mexay cobo#). Crexnosate/nbHo, cepeanna S ero amaro-
namn LQ GyneT cepeannoii n apyro#t amaronaan — K7T. Touuo
TaK e .MOKa3biBAETCA, UTO cepeanHa R orpesxka MP sBasertcs
H cepeantoit orpeska NT. Ho orciona caenyer, uto otpeskn KR
u NS sasasgiotcs meananamu tpeyroabuuka KNT; cienoBaTensHo,
KO:OR=NO:08§=2:1.

ITpumevanue 3anaua coxpauser cury u B TOM caydae, Koria
wecTHyroabus ABCDEF He SBISETCS BRIYKABIM, €CAH TOALKO HH ONHH
3 TpeyroabHukoB KMP u NQL ne BHPOKIaeTcss B OTPe3ok (B MOCHeN-

HeM Ciyyae BOOOWIE HeJb3s T'OBOPHTb O TOUYKE I[epecedyeHns Meauau
3TOr0 «TPEeYToJbHHKa»).

112, a) Ilepsoe pewmenne. Ipuioxum K Tpamenuu
AA;A A, Tpaneunio A1 A3 434, PaBHYIO MNepBNHAaYaJbHOM TaK,
A /

A,
pl

Ay
Hept. 240.

uto0n ee GokoBas cropoHa AsA; coBmana ¢ AzA, (4epr. 240).
[Iycrb P’ — TouKa, KOTOPAst Paclo/fokeHa mo OTHOIIEHHIO K Tpa-
’ ? 7

neunn A;AsAzAy Tak ke, KaK TOUKa P 10 OTHOMEHHIO K Tpa-

nenun A A,AzA,. B takom ciydae  P'A = P'A;=PA,,

P'Ay= P Aj=PA; u PA;P'A, eCTb UCKOMBIH YeTHIPEXYTOMbHHUK.
Bropoe pemenne. [lposenem uepes touky P (uept. 241)

npaMble AygAy, || AgAy, AgpAs, || AjA,, v u3 Touku P, Kak ueH-

Tpa, clenaeM 3aceyxky Ha mnpamoit A;A, paamycom PAj,;. nony-

’
YEHHYI0 TOYKY o0603Ha4nM uyepe3 Ay (uepr. 241; ecaum Ttpane-
’
UHs — NPAMOYTOMLHHK, TO Aja coBnajaer ¢ A,,).
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Ouesnnno, A,A,,PAi; — paBHoGenpennas Tpaneuus. B camom

’ !
nene AyAig|| AgpP, AzApg=A,P=ApP; B TO e BpeMd 8TOT
YeTHIPEXYroJALHUK He napaaienorpamm, (Mckmovennem Gyner anmp
TOT CAyuad, KOra MCXOAnds TPANenus — NPAMOYrONbHUK; TOrKa

14
ApAzAy, P— takike mpsimoyroapsuk.) Orciona caeayer, uTo

4, Az Ay

Yept. 241.

’ r
AggA1a = PA,. Touno TaK e H A}A]zPA“——-—paBHOGBIIDEHHaH
Tpaneumns, OTKYAa caenyer, 4To A, Ay == PA;. Jlerko suaetp, 4to

Kpome TOro PA;=Ayd,y, w PA;— Ay A,

(STO BbITEKZeT U3 PACCMOTPCHHUS COOTBETCTBYIOWHX paBHO60'~leIX

tpaneuuit). [Tosromy durypa A AygAgyA M €CTh HCKOMBIH ye-
THIPEXYTOJbHIHK.

MpuMeuaHue. YTBepkAeHHe HacTosUleH 3afayd COPaBEASHBO
He TOMbKO A PaBHOGEAPEHHOH TpaleuLHH, HO M A1 BCAKOTO YeThipex-
YroAbHUKA, HMEIOWEro Hapy PaBHbIX MPOTHBOMOAOMKHHIX CTOPOH (CM. Nep-
BOE peilleHue 3aaaun).

6) Ms touxkm P nposeaem npamyw napaineibHo A4, no
nepeceuenua ¢ npamod A A; B Touke Py, sareM npaMylo, na-
pa/yienbnyio ctopone A,Ag, 10 muepeceuenus ¢ upamolt A, A4,
B TOYke P,, 3aTeM mpsMylo, napaujenbuylo AgA,, I0 nepecede-
s ¢ AzA; B Touke Py m T. I. (uepT. 242),

1° PaccmMoTpnM ueThIpexyronbHuk PPyAP,. 310 Tpaneuuns
W nputoM paBHoGeapednas. B camom nene, PP, || P;A, no
noctpoennto; . PiAAy= / AjA;A;. Orcrona caenyer, uT0
L PAP,=2d— / PiAA,=2d— / A A A= / PP,A,, u6o
PP, || AgA,. W3 paseucTBa yrnoB UPH OCHOBAHUH TPAIeUHH CJe-
IyeT paBeHCTBO AnaroHanedl PA;— PP,

18 . O. lIkaapckui B AP.
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2° PaccMOTPHM Tenephb 4YeTHPexyronbHHK PP,PyA,. 310 Tpa-
‘meunusi, TaK Kak PPy || AxPy. Hanee, [/ PPyAy=2d— / A,A3A,,
TS PyAPy=2d — / A A,A,, 3naunt, / PPy A= / P,A,P;. Ho
Toraa /\ AyPyPy=/\ A,PP;, u6o cropona A,P; y uux oOuias,
“BLICOTHl - H2 STY CTOPORY paBHB H  PPyA; ==/ P,A;P;. O1-
ciofla PAy==P,P;.

Yept. 242.

ToyHo Tak ke paccMOTpPHM, [dajee, NPOUIBOJLHLIA ueThpex-

yroabhuk PPP . A; (=3, 4, ..., n; nox P+1 Mbl NOHMH-

‘maem Py). B cuny Toro, uto PP, || AP, s PP,-A,-H/T,-— Tpaneuus,

L P APi= L AP, P. Ecan otpeskn PP;  n P;A; ne ne-
pecexaloTcsl, To, KaK Mb mokasanu B n. 1°, PPA,P;  — pas-
HoGenpenHas Tpaneuns u PA,=P/P; , Kak ee 1HaroHamm.
Ecnn ke orpesxkn PP, u P;A; mepecekaiorcs, TO COIIACHO
‘n. 2° PP,P,; | A;— Taixe paproGeapesnass Tpaneuud u PA;=
= PP, Kak ee cTopoHsl. MTak, B 060ux cayyasx noiyvaem PA =
==P;P;, T. e. Bce Haum OTPe3kH PPy, PP, ..., P Py paBusl co-
OTBETCTBYIOLUHM OTpe3kam PA[,PA,, ..., PA,. Takum obpasom,

Mbl TIO/Ay4aeM, YTO MHOTOYTOABHHK PP;...P,~— HCKOMKI.
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MMpumeuwanue I OTMeTHM, UTO B JOKA3aTEALCTBE 3TOH TEOPEMBI
COBEpULIEHHO HE HCH0JAb30BAaNOCh PAaBEHCTBO CTOPOH MHOTOYTOAbHHKA
AAAy. .. A, CraepoBaTenbHo, Teopema HacToslUeH 3amaud  ocraercd
BEPHOH H B TOM caydae, korna A;A;..; A, ecTb IPOH3BOIbHBIA MHOrO-
YrOJAbHHK C PaBHBIMH YIJaMH.

Ilpumevanue Il Pemenne sanaun 112 6) aHajIOrH4HO BTOPOMY
peutenmio 3agaun 112 a). [IpuBeneM 3aechb ellle M3ALIHOE pellende 3a-
Rayn 112 6) mn9 cayyag NPaBHILHOTO IUECTHYTOJbHHKA, AHANOTHYHOE
nepBOMYy peileHHIo sagayu 112 a).

Yepr. 243.

Mycts AgA;A3A A5 Ag €CTb TIPaBHALHBIA MeCTUYrOABHHK, £ — Toyxa.
[punroxum k wecTayronbiuky AyA;AzA,AzA; IBa paBHBIX eMy wmecTH-
yroapuuka AjA;AzA}AcAg u A{ATASALACAG, pacnionomenuse Tak, Kak
nokasaHo Ha uepT. 243. [1ycTb, Kanee, P’ H P” — TOUKH, PacIONOKEHHEE
HO OTHOmeEHWIO K mecTHyroabHuky AjAyARA,ALA,  cootBerTcTBeHHO

AJAAZALAZAG Tak we, KaK TOuKa P N0 OTHOWEHHIO K HCXONHOMY
mectuyroavuuky A;A;A;A4AsAg. B takom ciyuae

on U4

P 4= PAy, P'A=PA,

PlAj==Pds, PA,=P4q

" on ’ o
u APAP AP Ag ectb uCKOMBIH IECTHYTOJBHHK,
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113. HokaweM mpexBapHTe/NsHO C/Aelyiolllee HTOBOJBHO H3-
BECTHOE NpEeNJIOkKeHHe: ecan ase okpywuoctH C' u C” ¢ ueHr-
pavu O' u 0" nepecexawrtcs B Toukax A n O (uepr. 244)
u depe3 TOuKy A mposeleHa ceKyllas, nepecekamonas OKpyX-
Hoetu C* m C” cootBeTcTBEHHO B TOYKax B’ u B, to / B'OB"=
=/ 0'00" (1. e. yroa, nog KOTOPLM BHIEH OTPE30K CeKyLleH
3 Touku O, 4BJASETCS NOCTOSHHOM BenuunHoi aag awbof ce-
Kylieil, npoBeleHHOH yepe3 TOuky A).

Yepr. 244.

Tlpn nokazatenbcTBe 3TOro PaKTa MOTYT NPEACTABUTLCH MBa
cayuas: 1) Toukn B u B’ pacnonoxeHsl 00 pasunie cTopoin OA
(uept. 244, a); 2) Touxkn B" u B’ pacnonoxedsl N0 OAHY CTO-
poiy OA (uepr. 244, 6). Paccmorpum crauasia nepswlit cayudait.
Yroa B’B'O usmepsiercs nososusodt ayrn AQ oxpyxsoctu C,
a yron B'B’0O— nonosuto#t nyru AO oxpywkuoctu C”. OTtciona
cpasy caenyert, yto / B'B'O= / 00'0" n BB'O= / 00"0',
orkyra / 0'00"= / B'OB’, 4ro u Tpe6oBaloch N0KA3aTh.
Bo Bropom caysae (uepr. 244, 6) yroa B'B"O nonpexuemy
u3mepsieTcd nonosuHol ayru AO okpyxnoctu C”, a yron B'B'O —
nonycymmoli nyr OB n B'A okpyxsoctn C’, T. e. momnpexHemy
mgonoBuHo# ayru AO 9rtoit okpywuoct. Jlaabuefinas vactb
IOKa3aTelNbCTBa OCTaeTcHd Ge3 H3MEHEHHH.

3aMernm eiue, 910 B 060oux cayyazx yriam B'0OB" u O'00"
OTK/IaAbBAIOTCA B OAHY W Ty Ke cTopoHy (cM.
uepr. 244, a u 0); TakuM 06pa3oM, ec/HM YCIOBHMCA CYHTATh
YIVIbl, OTKJAaJbIBAEMble IIPOTHB YAcOBOH CTPEIKH, NOJNOWHTENb-
HBIMH, a4 1O 4aCOBOH CTpelike — OTPHLATENbHEIMA, TO PaBEHCTBO
HE HAPYIUHTCH.
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[lepefimeM Temepr K HOKa3aTesbCTBY Teopembl, PaccMoTpum
muoroyroabank 0,0, . .. O, (O — ueatp oxpyxHoctH C; 0 1. 1.;
yepr. 245). Tak kak on 3aMkHyT, TO cymMma yrioB / 0,00,
—+ /£ 0,00, ...+ /0,00, pasna, 0oueBHAHO, LEIOMY KpaT-
HoMy 360°, M3 mokasaHHOM JieMMHI HEMENJIEHHO BHITEKaeT,

Yept. 245.

yto papHas eff cymwd yraos  BOB,-{- / B,0By; ... -
—}—ABnOB,H_1 TOXWe paBHa uenoMy Kpathomy 360°, uto o3Ha-
qaer, 4TO TOYKM By n B, JexaT Ha OLHOM Jyue, NpoBeieH-
Hom n3 O, Taxk KaK OpsMas MOXKET IepeceKaTb OKPYXHOCTH
camoe Gonpluee B ABYX TOYKaX, TO B, , cosnmamaer wan ¢ By,
n ¢ O, -

Ho nerxo Buzers, 4to B, , He moxer cosmacTe ¢ O. [e#i-
CTBHTENbHO, NyCTh B,—nepBas u3 Touek By, By ..., Bn+1’
copnananowas ¢ O; B cuny ycnosna 3azayn k£ > 1. OueBuuxo,
41O Bk—1 JOMKHO COBMazaTe Jaub0 ¢ Ak_l, au6o toke ¢ O.
Ho nepBoe upoTHBOpEUHT YyCJAOBHIO 3alayH, a BTOPOe CHeNaH-
HOMY HAMH NpeLTONeHulo, 4yro B, mepBas U3 Todek B, coB-
napaowas ¢ O. Ilosromy B,, oBs3ano cosnagate ¢ By, 4To
H Tpe6oBaJOCh IH0KAa3aThb.

[Tpumeuanue 1. YrBepxnaeHne 3amaun oCTaercs B CHle, €CITH
CYUTaTh, 4T0 By MOKET COBNAacTh C Ay, H B STOM Ciyiae Gparh BMECTO.
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cexymiell B,A, xacatelbHyI0 K OKpyXHOCTH Cj B Touke A, TouHo
TaK e H B TOM Cayuae, Korna By cosmagaer ¢ (3, TEopeMy MOXHO CYH-
TaTh CHpaBeiMBOH; B 9TOM Ciyd4ae BCe TOUKH By, B, ..., B,,q COBHa-
nat ¢ O. ’

IIpuMmeuanue II. Moxno O6blI0 6H TPOBECTH HOKa3aTelbCTBO
u no-agpyromy. Jas otoro Hamo b0 Obl AOKa3aTh YTBEpWACHHE IS
caIyyas TpexX OKpYMHOCTEH, a 3aTeM BECTH NOKa3aTeJbCTBO MO HHAYKLMH,
coeuHas ¢ By Touky B, M paccMaTpPHBas OTAEJbHO TPEYrOAbHHK
BB, _B,. HenoctaTtkoM 3TOro poxasaTenbCTBa fBASETCH HEOGXOAMMOCTH
PacCMOTPEHHS BCEBO3MOMHDBIX PACIONOMEHHH TPEX OKPYIKHOCTEH, MOITOMY
MLl €ro He NIPUBOAUM. 3aHHTepPecOBAaBIIMICH YHTaTedb JErko NpoBegeT
ero cam.

114. JoxasaTenbcTBO ITOH TEOPEMbl OYEHB JET'KO MOAYYHTE,
OCHOBLIBASICH HA CNERYIOUIEM COBEPHIEHHO 3AEMEHTApHOM TIpes-
JOXeHHH: ecaH yepe3 TOo4yky M, B3aryo Ha mguaronanun AC na-
pamnenorpamMa ABCD (uepr. 246) npoBectn gpe npsmue KP

E_P 4

L
=TT ¢
4 7
Yeprt. 246.
u LQ, napannenpHule CTOPOHaM NapaaienorpaMma, TO IWIQUALH

napanienorpaMMoB, npuleranuMx kK pepmmsam D u B, Oyxyt
pasHbl. [eiicTBHTENBHO,

SKMQD= ACD_SMCQ——SAMK’

Spma=Sace— Smcr — Samp
OTKyZda H CJelyerT, YTo

SKMQD= PMLB*

O6patHo, ecnu Touka M pacnonioxeHa BHYTPH Mapaijienorpamma
ABCD wu ofnamaer ynoMsHyThIM CBOHCTBOM, TO OHAa 06A3aTeNbHO
JexHT Ha guaroHasn AC napannenorpamMma, Tak Kak H3 paBeH-
ctBa maowanelt Syyon U Spyyp ClERyeT, YTO

SAMCD=SAMCB'
OGoanauuM Temepb CTOPOHH MOJNHOTO YETHIPEXCTOPOHHHKA

uepes ABC, AC'B’, BC’'A’ uw A'B'C; B TaxoM c/yyae AnaroHa-
NAMH YETHPEXCTOpOHHHKa OyxyT orpeskn AA’, BB n CC
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(vepr. 247). Cepemmnn 9THX gnaroHanell OGO3HAYHM COOTBET-
ctBenHo yepes X, Y u Z. [lposenem uepes Bce BEpUIMHB YeTHI-
PeXCTOPOHHHKA TIpAMHIE, MapajjienbHbie €ro CcTopoHam ABC
H AC'B’; Touxu nepecedeHHs STHX NPAMBIX 0603HAYAM TAK, KaK

Yepr. 247.

9TO yKasaHo Ha uyepT. 247, B cuny 10ka3anHOro NpeanomeHHs
0 IJIONIAASX NapaaielorpaMMoB MH GylaeM HMeThb

Sapap=Suwpre:s Sapap==SwERQ

U CAeNOBATENLHO, N
SaprQ = SaERQ.
Orciona

Semre == Sporm,

a STO COOTHOWEHHE NOKa3HBAeT, 4TO Touka M MeXHT Ha OHA--
roHann A'T napannenorpamma A'QTQ’, t. e. 410 Toukn A", M
n T nexar Ha oAHOH npAMOH. OTcmna cleIyeT, 4TO cepenuuu
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orpesxoB AA', AM u AT nexar uHa oado#t mnpamofi. Tak kak
BB' u AM — nnaroHaau napamienorpamva ABMB', 10 cepeanHa
otpeska AM cosnanaer c cepeantoit Y amaronann BB’ uerh-
PexCTOpONHHKA; aHaJOru4yHO, cepennHa ortpeaka AT coBnazaer
¢ Toukoii Z. CnenoBaTenbHo, cepeaunbl X, Y u Z nauaroHaixe
AA’, BB" n CC’ nojlHOro 4eTHPEXCTOPOHHHKA JIEKAT HA ONHOH
npaMolt, 4TO W TPeGOBaNOCh INOKA3aTh.

115. Cnyual, worma o6e mnapsl HPOTHBONOJIOWHHX CTOPOH
YETHIPEXYTOJIbHUKA NapalielbHbl (KOTAA YETHIPEXYTOJbHHK fIB-
asercsi pom6oM), TPHBHAJIEH; I03TOMY PACCMOTPHM TOABKO Ciayual,

Hepr. 248.

KOTJa B 4eTHIPEeXyTOJbHHKE €CTb XOTd Obl OJHA Mmapa Hemapat-
AeAbHHIX HPOTHBOIOMIONHLIX CTOPOH (HanmpuMmep, CTOPOHH AB
n CD; uepr. 248, a).

Iycte My n My — cepenunn puaronanei AC n BD uern-
pexyroapauka ABCD n O-—uegHTP BHOHCAHHOH OKDYMCHOCTH.
3ametuM, uyrto

1 : 1 1
Sa mas+Sp mep= 5 Spasct+ 5 Spaco =5 Sascp,  (*)



| 115] PEIIEHUS 281

M aHaJOTHYHO
1
Spmas—~+ Samep=5 Sascp. (**)

Kpome Toro,

1
Spa08—~+ Spocp=5 Sascp. (%)

B camom nese, 0603HAYHB pPAANyC BUHCAHHOTO Kpyra uyepe3 R,
OyleM MMeTh
1 1 R
AN OCD+SA OAB=§—R'AB+§R'CD= 5 (AB—{—- CDy;

Sa 040+ Sa 0Bc= i;— (AD - BC).

Ho tax xax AB-}-CD=AD -}- BC (160 4eThipeXyrOALHHK OIH-
CaH BOKPYT OKDPYXHOCTH), TO

1
Spno0a8—+Spoco=Sp 04D+ Sp 08¢ = 5 Sapcp

gy70 M TpeboBasloCh AOKA3aTh.

[Tokaxem Tenepb, 4TO TEOMETPHYECKOE MecTo Todek M, pac-
IOJIOWEHHKIX BHYTPH 4eThlpexyroibiuka ABCD u raxkux, 410
cymma maowanedl Tpeyroabuuxos MAB n MCD nocrosnna, ecrs
otpe3ok. Tem cambiM Hamia Teopema OYyAeT LOKa3aHa, HGO B CHIY
paBeHcTB (), (¥%), (¥**) touku M,, O u M, npuHaanexar stomy
TEOMETPHUECKOMY MECTy.

IMycth M — kakasi-nubyab TO4Ka PaccMaTPHBAEMOTO TeoMeT-
puyeckoro Mecra. 3ametum, uto otpesku AB n CD wmoxHO
CABHTATh BIOAb CTOPOH YI/Ia, HMH 00pa30oBaHHOTO, He H3MEH:Ad
naowazu Tpeyroabinkos MAB u MCD. CpeuneM otpesxu AB
u CD Tak, yrobn B u C copnain ¢ pepunHoii N 3TOro
yraa (uepr. 248, 6). Ilycts Toukn A n D coBnanyT npu 3TOM
¢ P u Q cooTBeTCTBeHHO, TOTAA BONPOC O HalleM FeoMeTpHue-
CKOM MECTe 3aMEHHTCH BOMNPOCOM O TEOMETPHYECKOM MecTe
pepwind M ueTHpexyronapiuka NPMQ ¢ noctofiHHOH nno-
nageio. Ho Tak kak nosnoxenne Touek O, P, Q He 3aBHCHT
OT TOJO¥eHHsd TOYKH A, TO miowanb Ttpeyrolbiuka PMQ
JO/MAKHA OCTaBaThC NOCTOAHHOH, Jlng 3TOro HeobX0AHMO, YTOOH
Touka M nexana ua mpamo#t M'M” || PQ, npoxoxsiuieHi, 04eBHIHO,
yepes Toukn M; 1 M,. A 370 B Tpe6OBaNOCh NOKA3aTh,
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116. TMocTpoum na kaxkxOM Kpyre, Kak Ha SkBaTope, cdepy
(zepr. 249). O71u TpH cdepw nepecekaoTcd B JIBYX TOYKAX;
IBe moOnie cdepul IepeceKkarnTCd MO OKPYXHOCTH, & TPeTbf
cdepa mepecekaer OKPYXKHOCTb, MO KOTOpPOH MepecekaloTcs JBe

Yepr. 249.

cdepsl, B IByX TOUKaX, CHMMETPHYHLIX OTHOCHTENbHO OGLLeH nua-
MeTpaibHOH nuockocTH Bcex cep. [poexuusamu okpyxuocteit,
N0 KOTOPBIM MepecekaloTcsi napnl cep, cayxar obiue XOopabl
nap OKpywHocTeHf, a upoekuus OGWHX TOUEK BCeX Tpex cdep
NPHHAMIEKHT BCceM TPEM XOpAaM JAaHHeiXx KpyroB. CleporartesbHo,:
9TH XOpJAH MepecekalnTcss B ONHOH TOYKe, YTO H TPe6OBaIOCh
JOKA34aTh, : v g : ‘ ‘

T17. Tlyers & wetnpexyroishuxe ABCD AB=a, BC=0,
CD=¢, DA=d, AC=f n BD=¢ (1epr. 250). Tponeses
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yepes sepuinny B mpsmylo BP takyio, uro / ABP= / DBC
(3mecb P—rTouxka ua guaroHami AC). Tpeyroabunka ABP u
DBC nono6nu, tak kak  ABP= / DBC (1o nocTpoehuio)
u / BAP= / BDC (kak onupalolliecs Ha OLHY H Ty Xe ILyry
onucandoro Bokpyr ABCD xpyra). 3 nomo6ust STHX Tpeyronb-

HHK 48 _
OB HMeeM “oy==7x5, OTKyla
AB.CD=AP-BD, - A\
T. e. ‘ A
a-c=AP-e, (*)
Hanee, tpeyroabuuxu PBC w
ADB Takke noLoGH,
/. PBC=/ ABD, A D
TaK Kak ‘
/. DBC= / ABP,
/. BCP= / BDA Yepr. 250.
Kak ONUpAoliecs Ha OAHY U Ty ke
BC __BD

ayry. Orciona cienyer pex== Tk

OTKyZa
BC-AD=PC-BD,
T. €.
b-d=PC-e. (**)
Cnoxus pasencTsa (*) n (¥¥), numeem

a-ctb-d= (AP PC)-e,
T. €.

a-c4b-d=-ef,

4TO0 H Tpe60BaJl0Cb J0Ka3aThk.

118, a) lleproe pemenne. Ilycrs MB— nanGonbmmi
us orpeskoB MA, MB u MC (uepr. 231). Ortnowum nHa MB
orpe3ok MK=MA. Tak kak / KMA= / BCA=60° (yrnu,
onupatouuecss Ha oIHy AyTy), To TpeyronbHuk AMK paBHOoCTO-
pounnit, AK=AM. Hanee, tpeyronpuunku AMC w AKB parnu
(u60 AC == AB, AM= AK; / CAM= / BAM=60° = / BAK).
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Cnenosatensno, MC= BK. Takum o6pasoM, HMeeM
MB = MK -+ KB=MA -+ MC,

4TO0 H TPebOoBa/j0oCh AOKA3aTh.
Bropoe pemenne. [lpumensa teopemy [lronemes x ue-
THIPEXyroabHuky ABCM (4epr. 251), umeem

AM-BC 4+ CM-AB=BM- AC,
OTKyIa, Tak Kak AB=—=BC = AC,
AM -+ CM = BM.

6) O603HauuM CTOPOHY HAIETO 7-yT'OJbHHKA Yepe3 @, a4 Hau-
MeHbllyl0 AnaroHanb AAy=AA —~.. . =A A, uepes b (na
yepr. 252 usobpakeH CeMHYTONLHHUK).

Yepr. 252, Yept. 253.

[lycre MA,—=d;, MA;—=d,, MA;=d, n 1. &. Ilpuwme-
HA K BOHCAHHBIM deThipexyronbuukam MAA,Ay,  MAAA,
MAAA;, ..., MA,_AA, MAAA, Teopemy Iltonemes,

noayyaem
a(dy+dy) = bd,,
bdy=a (d, -} d,),
aQ (d3 + ds) == bd4,

bd,+ad,=ad

n—1%

bdl -‘l_ adn_l_l :adz.
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(CnpaBa Mbl mulieM OTPe3KH C YETHHIMH HOMepaMi, cieBa— ¢
HeyeTHEIMH.) CnoXuB BCe STH PaBeHCTBa, N0Jy4aeMm

(2a4-b) (d, -+ dy -+ ... -, 1) = (22~} b) (dy ... - d,,)s
OTKyna
ditdyt oy s =dp oy

4To H Tp660BaJIOCb J0Ka3aThb.

119, Ilpumenum Tteopemy IlTonemes K UeTHIPEXYTOJbHHKY
A A;AAg (depT. 253); moay4HM

AAy- A As - AgAy - A Ag = A A, A
Pasnenns oGe yactn 310T0 papenctsa Ha AyAy- A Ay AjA, 1 Boc-
NOJb30BABUINCH TeM, 4T0 A Ay=—= A;A, _A Az, A A5_A Ay n
AyAs= A4, nony'mM
R
410 H TpeGOoBaNOCh AOKA3ATh.

120. Ilyets ABC (yepr. 254 a, 6) — npou3BOAbHHE  Tpe-
yroAbHHK B O -— LEHTP OMNHCAHHOH OKOJMO HEr0 OKDPYHHOCTH.

Hepr. 254.

O60o3naunm yepes dy, dy U dy cooTBercTBeHHO paccroguus OM,
ON u OP or touku O mo cropon BC, AC u AB. Tax xaxk
ocHoBanusg P, M u N nepnenmnky/1spoB, ONywieHHHX u3 O Ha
cTopoHBl TpeyroibHnka ABC, coBOAafaioT ¢ CePEeIHHAMH ero CTo-
pon, To Tpeyronbuuk MNP OyneT TpeyroJbHHKOM CPEAHHX JIH:
uult maa A\ ABC. Ecan Tpeyroiabauk ABC 0CTpPOyro/ibHHIH
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(yepr. 254, @), TO ero mIoladb paBHA CyMMe Iviomiane#i Tpe-
yroapuukos AOB, BOC u COA. lloacraBnss BhpaXeHHS IJs
nnomaneﬁ, HONYYUM

yadi+abdybLody=2F0Fe,

rae @, b, ¢ — CTOPOHH TPEYTrOJbHHKA, F - PAAHYC BIOHCAHHOH

OKDPYKHOCTH,
Paccmorpum tenepe derhipexyroabiik OPAN. Ou nmeer nBa

MPOTHBOMNOAOKHLIX NPAMBIX- yT/12a H NMOTOMY OKOJO HETO MONHO
onucarb oOxpyxHoctb, Ilpumenus x nemy Teopemy Ilronemes,
HONYYHM

b ¢ a
Fhtgh=1R,

rae R— paxuyc ONHCAHHOH OKPYWHOCTH. AHaZOTHYHO H3 Ye-
Teipexyronpuikos OMBN 1 OPCM nmeem

[4 a b
’Zd1+?d3=?R,
a b c
ThT7h=3R

CknamniBasi nonydyeHHbie 4YeTHipe PpaBEHCTBA M COKpalast Ha
b-+tc
a—+2—+— , MBI I0/1y4aeM

di+d;+dy=R+r,
410 H TPebGOBalOCh.

Joka3aTelbCTBO HECKOJIBKO H3MEHSeTCs B TOM cCJydae, KOraa
tpeyroapink ABC tynoyroabumit. [lycts, nanpumep, yron A
Tyno# (uepr. 254, 6). B rakom ciydae, OueBHIHO, BHIIHCAHHEIE
Buillie PABEHCTBA 3AMEHATCH C/ACAYIOLHMH:

1 b

?adr+ bdy— ~cd-—a+2+cn
+ R,

ds+ R,

bty =5R.

H

Il

!\-Ia l\.lﬁ M|a



121] PEMIEHHS 287

CknanbiBast STH YeTHPe PaBeHCTBA, NMEPEHECs YieHH ¢ dy, dy, dy
atb4c
B OXHY CTODPOHY H COKpawas Ha ———_'12i-, noJy4nm

d+dy—dy=R-+r,

yTo H Tpe6GOoBasoCh HOKa3aTh.

121, Jlerxko BugeTh, YTO MHOTOYTOJBHHK pas0uBaeTcsl Ha
n—2 TPeyroibHHKa, TAe 7 -— YHCAO CTOPOH MHOTOYTOJNbHHKA.
droT ¢akr NeTKo A0Ka3pBaeTcd MO HuAykunn, HeHcTBHTenbHO,
yTRepKAGHHE CUPABeLIHBO MR #==3. Ilpeancaowum, 410 OHO
COpaBe//IHBO I/l BCEX MHOTOYrOJNbHHKOB C 4YMC/AOM CTOPOH, He
NPEeROCXOIAIHX 7, H MOKAXKeM, 4TO OHO OyleT CNpaBelIHBO LIS
(n— 1)-yronbuuxos. [eifcTBuTenbHO, M06as nposepcHHas Ina-
rosaib pasbusaer uam (#-} 1)-yrombsuk Ha (k- 1)-yroabHuk
i (n— k- 1)-yroapuuk., Tak kak, Mo NPEANONOKEHHI0 HHIYK-
LMK, A9 HHX Halle yTBEPXIEHHe BEPHO, TO OCTA/JbHHE JHAro-
HaJu pasbuBaloT ux HAa B— 1 W n—k— 1 TPEyroibHNKOB CO-
oTBeTcTBeHHO, TakuM of6pasoM, obuiee YHCIO TPeYTOAbHHKOB
paBHO 7 — 2, 4TO U TPe6oBaNOCh MOKA3ATh.

[Mepefinem K pewenuio camoit samauu, CorJacHo Teopeme 3a-
mayn 120 anreGpanyeckad cymMMma paccTOsSHn#i OT LEHTpa OMH-
CaHHOH OKDYXKHOCTH (B HallleM cjaydae SIBASAIOLIETOCS LEHTPOM
ONMCAHHOH OKO/O BCEr0 MHOTOYTOJBHUKA OKDPYKHOCTH) HO CTO-
‘POH KaXIOTO TPEYroJbHHKA PaBHA CyMMe PaauyCOB BIHCaHHOH
u onucaHHoM okpyxusocTteil. CrowMB BCce 3T PaBeHCTBA, HOJY-
uyHM, YTO ajrebpanyeckass cyMMma pacCTOsiHuil UEHTpa OMMCaHHOR
OKOJI0 MHOTOYTO/IbHHKA OKPY¥HOCTH O CTOPOH BCEX TPEyroib-
HHKOB pa3buenus paBHa (7-——2) R INIIOC CymMMa PajnycoB BIH-
CAHHLIX BO BCE TpeyrolbHHKH okpywHoctedl, Ho B anreGpauuye-
CKYyI0 CyMMy PacCTOfHHHA BXOMAT ONHH PA3 PacCTOSIHHSA OT IEHTPa
JI0 BCeX CTOPOH paccMaTpyBaeMOTO MHOTOYTOJBHHKA H MO [Ba
pasa ¢ NPOTHBONO/JOWKHEIMH 3HAKAMH pPacCTOSHHA OT UEHTpa XO
BCEX TNpOBedeHHBIX Auaronanedl. [efcrutennHo, K kKaxIof mpo-
BENEHHOH [IHArOHAaIM NPHMBIKAIOT JBA TPEYroAbHHKAa, ONHH M3
KOTOpbIX JIeWHT MO Ty *e CTOPOHY OT Hee, 4YTo H ueHtp O,
a apyro#t —mo mpyryio (Hanpumep, Ha uepT. 255 OH BxoAuT
B anreOpanyeckyo cymmy co- 3nakom maoc s A\ CDF u co
sHaxom muwnyc aas /\ DEF). Taxum o6pasom, B o6wed cymme
paccTofinkg 10 AUAroHanell NOMapHO YHHYTOXKAIOTCH, H MH [O-
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JydaeM Cleryoulylo Teopemy, o606iaimyio Teopemy 3agaun 120:
anrebpanyeckas CyMMa pPacCcTOfNHHH OT UeHTpaA
ONHCAHHOH OKOJO MHOTOYFO/MbHHKA OKPYXHOCTH
L0 BCeX ero CTopoH paBHa (H—2)R nnawc cymma

[ V/j

pe

'l
A

Yepr. 259.

PazIuyCcOB OKPYXHOCTEH, BIMCAHHLX BO BCE& TDe-
yroabHHKH pa3buenns Mrade cymma paamuycos Bcex Bou-
CAHHBLIX B TPEYrOJbHHKH OKDYKHOCTEH paBHa

di+dp+...+d,—(n—2)R

(roe d, — paccTOfHME OT LEHTPA OO NEPBOH CTOPOHB H T. A.).
[TpaBass yacTb paBEHCTBA He 3aBHCHT OT pa3GHEHHS, MO3TOMY H
CyMMa DaaHyCOB OKPYXHOCTeH, BMHCAHHHIX B TPEYFOJbHHKH pas-

6uenns, TOXe HE 3aBHCHT OT TOTO, KAKMMH JanaroHanaMu Gmuio
npousseneHo pasbuenue.

122, O6o3nauum guaronaan AC, CB’, B'A u A’'B wectn-
yTONIBHHKA COOTBETCTBEHHO uepe3 X, ¥, 2 H u (uept. 256). Ilpu-
menss teopemy [lronemes (3amaua 117) coorBeTCTBEHHO K ye-
THipexyroabenkaM ABCA’ u BCA'B', nonyuum

ac+-0'f=ux u a'b'-cg=uy.
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YMHOXHM mepBoe M3 STHX DaBEHCTB Ha b, a BTOpoe — Ha ¢’

W CNOXHM: .
abc}-a'b'c’ -+ bb' f}-cc’' g =u(xb - yc').

Ho B cuny teopemmt TlTonemes wu3 ueThpexyronpunka ACB'C
-HaxonuM: xb |- y¢’' =ez; cnenosa-
Te/NbHO, HMeeM

abe -+ a'b'c’ 4 bb'f+ cc'g = ezu.

[pumennB Teopemy IlTonemes
yeThpexyronsiuky AB'A'B, nony-
uaem

2u=fg—aa'.

Takum o6pazom,

abc4-a'b'c’ -bb'f4-cc'g =
=efg—aa’e, Yepr. 256.

OTKyla H CJIeAYET JOKa3hlBacMoe COOTHOLIEHHE,

123. a) Ecan oxpyxdocTs S;, ONHCaHHad OKOJO TPEYroOJb-
Huka ABC, ¥ okpyxsOocTh S KacawTcd, TO TOuka kacauua M
6ynerT ux neHTpoM nonaobus (uepr. 257, a, 6). Ilosromy nas aio-
6LIX COOTBETCTBYIOIUHX JApyr Apyry Todyek X B Y OKpymHOCTeH
S, n S umeem

My _
mMx—

rie ¢ ecTh NOCTOSHHOE YHCJO, T. €, HE 3aBHCHT OT BHOOpa
Toukn X Ha okpywsocTH S;. OTcoia Haxoaum

XY
S=1-Fc¢

M —_

{3HaK MHHYC OTHOCHMTCHl K CJIyyad, KOTJa KacaHue OKpPYywHocTel
S n' S, BHyTpesHee, a 3HAaK IJIIOC — KOrLd KacaHHe 3THX OK-
py*KHoCTeH BHellIHee, CM. COOTBeTCTBEHHO uepT, 257, ¢ u 6). Ho

XY _ XV-XM_XT?
XM~ “XME T XME'

19 1. 0. MWkaapckud 1 Ap.
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rie XT — kacaTenpnaf, nposelJeHHas H3 TOUKH X K OKPYKHO-
ctu S. Takum obpasom, uMeeM

XM_V1+C,

T. €, OTHOWICHHE TOXE HE 3aBHCHT OT MNOJMOXEHHA TOUKH X

xMm

Yepr. 257.

Ha okpywHocTH. B yacTsocTn, xorza Ttouka X cosnanaer ¢ 4, B
wm C, MH noJay4yaem
AT, _ BT, _CT,

===V ixe
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[Tpumenns Tenepp Teopemy Ilronemes K 4eTHIpeXyroAbHHKY
ABCM, noxctaBHE B NOJY4eHHOE COOTHOUIEHHE

AM=————= AT,, BM= _BT, CM—=— _CT
V ¢ 1 V 2 V 3
1

M 3aTeM COKpaTuB Ha 71——-
>=c

, Mbl mpuieM Kk TpefyeMomy pe-

3yabTary:
AT,-BC -+ CT;- AB=BT,-AC.

Mpumeuanue. Jlerko BugeTb, YTO pe3yibTaT HacTosuieR 3anaun
ocTaeTCs B Cuwje H B TOM CJyuae, KOTAa S €CcTb He OKPYKHOCTb, a Ipf-
Masi, T. €. korna toukn A, B, C nemar Ha oaHo# npsaMoH. B sToM ciyuae
IOKa3aTeJIbCTBO TPUBOIMTCS K HpOBEepKe TPOCTOro alare6paniecKoro

Yepr. 258.

TOXAecTBa. UuTaTeqb CaM JErko CMOXET IPOBECTH HEeOGXOAWMbIE BbIK-
Jajkd AAs ABYX MOTYWIMX 3JeCh NPEACTABHTHCH Pa3NMUHBIX ClydYaes
(uept. 258, a, 6).

6) Hyctb ry, £y 15, 7, © R CyTb COOTBETCTBEHHO DaAHYCHI
oxpywhocteli Cy, Cy, Cy, C u S; Oy, Op Oy, O, 1 O — nentpy
3THX OKpyXHOCTelH u Ay, Az, Az, Ay — TOUKH Kacaﬂm OKPY¥HO-
creft Cy, Cy, Cy, Cy € OKPYWHOCTBIO S (RIS ONpee/leHHOCTH Mbl
OCTAHOBHMCHA Ha ciydae, korja oxpyxsocTH C, n C, Kacaiorcs
okpyxHoctH S BhelmlHe, a okpywHocTH C,; u C; BHYTpeHHe;
yepr. 2591!). Ma passoGenpenanoro Tpeyroneunka OAA,
(04, = 0Ay;==R) #Aerko nojnyuaem

4,04,

AAy =2R sin —= ~5

1) Mbl peKOMEHLYEM HYHTaTeJI0 CaMOCTOATEALHO PACCMOTPETh OCTalb-
Hple TPefOCTaBASIOMHEECS 3/leCh CAydau.

19*
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[lanee, u3 paccmorpenus Tpeyroibhuka 0,00, €O CTOpPOHAMH

001 =R+ ry, 002=R"—r2, 0102—‘: dlZ HMEEM

(R+-rP =R — rp—dj,
2ZR+r)R—ry '

cos A;0A4, =
OTKYXAa
A0A;, 1 —cos 404, d%z —(r1 e
o=

sin2

2 TIRTAHR="

Yepr. 259.

Ho, nposeas o6uyio xacaTenbHylo K okpyxHoctsm Cp;n Cz, M
6e3 Tpyma mnoayuum (uept. 260)

2 g2 2
By =d2, —(r;4-r2)%
Taknum oGpasom, umeeM

4,04, £y iy 4104 __ ta
2 4R+-r)R—r)’ 2 T 2VRFAR=F

sin?

H, CJeN0BATENbHO, OKOHUATENbHO
!
1 VR+r)R—r)

AHanoru4no ’ .
A0Ay . _dny—(n—rgf

2 fR+r)R+ry’
==} — (ry—1r3)?

 AAy=2Rsin A‘gA:" , sin?
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: . . 4,04 ¢
cM. 4epT, 259, 6); 3maunt, sin - Vom0 18
{cw. wep 9 2 SVREARET

OKOHYAaTEeABHO

43
A, = gt ——————
=R R R

TOYHO TaK Ke [OJIydaeM
t 2
R 14 , A A :R 23 ,
VREmMR—r) " TVR—r)RFr
t t
T YRR R=1) TNV RFR=T)
Ho uerwipexyroansuk A ;A,A;A, Bnucan B xpyr S; ciemosa-
TelanHo, ANA HEro cnpasennuBa Teopema ITtonemes
AIAZ 'A3A4 —I— A2A3 . A1A4 el A1A3 . A2A4.

[Moncrasns B8 3TO COOTHOUIEHHE [0N1y4YeHHbIE BLIpAXECHUA A5

A1A4 ey

Yept. 260.

A4y, AiAg u T. A, H COKpaTHR 00e 4acTH paBeHCTBA Ha
Rz
VRFR=r)R+r) R—r)’
Mbl OpHAEM K TpeGyeMOMy COOTHOMIEHHIO.

MMpumeuanue [ IDTa TeopeMa TaKKe OCTAETCA B CHIE B TOM
caydae, Korja S ecTb IpsAMas, a HE OKPYMKHOCTb.

[Tpumeuanue Il. Teopema samaun 123 6) ocraercs CupaBeinu-
BOH M B TOM cayd4ae, KOrga HekoTopble u3 okpymuocred €y, C,, G, C,
HMEIOT pamxHyc HyJb (T. e. ABAsloTCcA TodYKamu). (Ecad npu sToM Tpu
OKPYXHOCTY SBJASIOTCS TOYKaMM — Mbl IDHXOAHM K TeopeMe 3anayd 123a),
a eCnM’ BCEe YeThipe OKPYXHOCTH 3aMEHHTh TOo4YKaMH — K Teopeme [lro-

neMes).
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124. a) Ilycrs ABC — npouseoabHuE Tpeyroibhuk, X, YV
N Z — OCHOBaHMS NEPREHAMKYJIAPOB, ONYIUEHHBIX M3 NPOH3BOJb-
HOH TOukM P oaHcaHHOH OKOMO 9ITOTO TPEYroNbHHKA OKPYHKHO-
CTH Ha ero ctoponn (uepT. 261). Uernpexyroavuuxku PXBZ nu
PXYC xax wumelomime 1o [IB2 MNPOTHBOJEKAILHX NPAMBIX yraa
MOWHO BIHCAaThb B OKPYXHOCTb,

A C/1eX0BaTeNbHO,

£ ZXB= /ZPB

"
L CXY= / CPY.
Ho
£ ZPB=90°— / PBZ
U

LYPC==90°— / YCP,

a Tak kak yrw PBZ n YCP
paBHb (6o  ACP=180° —

Yepr. 261. — L ABP), 10
£ ZXB= / CXY,

UTO BO3MOXHO TOJBKO B TOM cJlyuae, ecau Todkn Y, X n Z
nexar Ha OIHOHM npaMOH.

INpumeuanue. Jlpyroe [0ka3aTeIbCTBO 3TOH TeOpeMbl JaHO
Bhllle B peleHnu 3apgaun 90 a).

6) Jlerko Buzerb, 4TO, Hanpumep, Toyka P (4epr. 262) ne-
peceyeHHs] OKPYWHOCTeH, moctpoeHHsx Ha MA u MB, kak Ha
JuaMeTpax, €CTh OCHOBaHHe IiepleHINKyJspa, onyuleHHoro n3 M
Ha AB (60 / MPA= / MPB==90°). AHaliOrM4HO TOYKH
@ m R sBnqIOTCA OCHOBAHMAMM NEPNEHANKYASPOB, ONYMIEHHBIX
u3 M na cropount AC u BC tpeyronsuuka ABC. Takum o6pazom
TpebyeMblif pe3ysbTaT HEMOCPEACTBEHHO CJAELYeT H3 TeopeMbl
3ajaum a).

125. a) Ilyctp nanw dertwpe mnpsambie I, I, I3 u l;. O6o-
3HaYuM TOUKH Nepeceuenuss npsamuix [, u I, uepes A, Tak uto
TOYKa MepeceyeHus NpsMblx J; u I, ecTb Ay, H T. 4. (depT. 263).
Joxaxem, 4TO UEHTPAJbHbIE OKPYKHOCTH TPEYTOAbBHHKOB

ApAzAzs; AsAidss Adifas AsAaiAs,
nepecekaloTcs B oLHOH Touke. OG03HayuM 3TH OKPYXKHOCTH CO-
orBeTcTBeHHO uepes Kj, K,, K;, K. Oxpyxuocty K, n K
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Yepr. 262.
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HMEIT 00Uty Touky Agy; nycts P— Bropad ToYka HX mepece-
yennst. Torna / Ay PA,3 =/ AgAzAyz (KaK BIHCAHHBIE, ONH-
paloIHecs Ha OHY M Ty e Ayry OKpywHocTH K,), [/ AyaPAz==
=/ Ay3A14A3, (KaK BIHCAHHHE, ONHpalOWMECs Ha ONHY H Ty
®e Iyry OKpywHOcTH Kj).

Hanee, uz A\ A3A;44,, MeeM

A A23A12A13=4 A12A24A]4+ 4 A12A14A24=4 A23A24A34 +
Agy A1 Ay = [ AnsPAg ~+ [ Ay PAz = [ AyPAy.

Orciona caemyer, 4T0 Touka P JEXKHT HA OKPYKHOCTH, MpO-

XOZsAueH depe3 TOUKH Ay, Aqy H Ay, T. €. HA OKPYWHOCTH K.

Yepr. 264.

Toyno TaK e MOKa3bIBAETCS, YTO STa TOYKA JEKHT M HA OK-
pyxHocTH Kj.

6) Ilyctb nanbl naTh npamelx I, L, I3, I, Iy (uept. 264),
PaccMoTpuM BCEBO3MOMKHbIE HeTBEPKH 3THX npambix. OGosHaumm
CHOBa TOYKy mnepeceyeduss npsmux [, u [ vepes A, . OGosna-
4yuM, Xasee, LEHTPaAbHYl0 TO4YKY NpaMmulx [y, I, I3, I, uepes Py,
LEHTPaJABHYI0 TOYKy npaMmx [, I, Iy, [y uepes Py, u T. A.
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{Touka Pj sBasieTcss OTAHMURON OT Ayg TOYKOH NEpeceyeHHs OKPYK- ©
HOCTeH, OMHCAHHLIX OKOJO TPEYFONBHHKOB AgpA1,Azs B AgeAy Age;
AHAJIOTHYHO MOAYYalOTCd M TOUKH Py, P,, Py, P,; uepr. 264.)

Iokaxem, uto Bce nath Tovek Py, P,, ..., Py nexar Ha
OIHOH OKPYKHOCTH. 3aMeTHM fpexcie BCEro, 4T0 TOUKH Ayy, Py,
Ass, Py U Agy newar ua omHoft oxpywHocTH. [leHcTBUTENBHO,
P, xax uenTpanbHas TOUKa yerBepkH npaMex 1, 2, 3 u 5 newur
Ha OKDPYXHOCTH, ONHCAHHOA BOKPYT TpeyroabHHKA AyyAseAgs;
P, xax uenTpajibHad Touka npaMeix 2, 3, 4 M 5 TOoke AeKUT
HA OKPYWHOCTH, ONHCAHHOH OKOJO STOrO TPEyro/bHHKA.

[Toxaxem Ttenepp, 4ro Touku Py, P,, Ps, P, nexat Ha oxno#
oxpyxHocTH, Mneem /A PpPy=— / P3A;;Az5 Tak Kak 4eTH-
pexyroabHuK PyA A ;P BIMCaH B OKPYXHOCTB; /) PyAj5Ag; =
=/ P,P,A,5, Tak Kax Toukm P, Ay, Py u Ay nexar Ha
ONLHOH OKPYMXHOCTH; CJIEH0BATENBHO,

4A45P2P3=4P3P4A25.

C nxapyro#t cropoun, / AyuPyPy= / A;As;P;, Tak Kax
TOUKH Ay5,Py, A5 1 Py nexat Ha oanolt oxpyssoct; / Ay AgsPr—+
+ £ ApP,Py=180° TtaK kak ueTeipexyronbHuk AuAgPiPy
BIOHCAH B OKPYXHOCTb; CJIeZOBATENBHO,

4 A45P4P1+LA25P4P1=180°-

Tenepr umeeM

£ P,PP - / PPP =
= L Ay PaPi+ [ APoPy + [ AgsPyPy— [ AP Py =
= L AP -+ L AP, Pi=180°,
OTKyla H caelyer, 4to ToukH Py, P,, P, n P, nexar Ha oqHO#
OKPYKHOCTH.
TouHo Taxk wxe nokasbiBaercs, 4TO TOUKH Py, Py, Py n P
JexaT Ha OLHOH OKPYXHOCTH, OTKYAa BHITEKAeT, YTO NATh TO‘{eK
Py, Py, Py, Py u P, nexaT Ha ONHOH OKPYXKHOCTH,

[Ipaumeuvanue. Herpynno Bunmerb, yto u3 noka3saHHOH TeopeMst
BbITEKAeT Caefyiomas: eC1u OKOJIO NATH TPEYTrolbHUKOB, 06Pa30BaBIINXCA
NpH NPOACIKEHHH CTOPOH BBINYKIOTO NATHYTOAbHHKA 10 MOTYYeHHs
TATHYTOJLHOH 3BE€3/BI, OIHCAHBI OKPYIKHOCTH, TO BTOPHIE TOUKH Nepece-
YeHHS %(;CGILHHX U3 3THX OKpPYKHOCTEH JeKar Ha OZHOH OKPYKHOCTH (CM.
yepr. 264).

B) [lo onpenenennio aBe MpsMbIE ONPEAEAIOT LEHTPANBHYIO
TO4YKY — TOYKY HX NCPECEYEHHS; TPH NpSMble ONPEXE/AOT IeH-
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TPAJIBHYI OKPYXKHOCTh — OKPYXHOCTb, NPOXOIALLYIO yepe3 TPH
LIeHTPaJNbHEIE TOUKH, OTBEYAIOLlNe TPEeM NapaM MpsMbIX, KOTOPBIE
MOWHO BiGpaTh H3 Haie# Tpoiixku. Mbl ycTaHoBHAM, Hanee, YyTO
yeTbipe IIpsMBbIE ONPENeNsIOT HUEHTPANbHYIO TOYKY — TOYKY Hepe-
cedeHHS 4YeThiPeX LEHTPAJIBHBIX OKPYXHOCTEH, OTBEYalOWHX yYe-
TolpeM TpOHKaM I[PHAMBIX, KOTODbIE MOXHO BeIOPaTb H3 Haluel

Yept. 265,

YyeTBePKH NpsMBIX (3akaya 125a)); 09TH NPAMBIM OTBEYaeT LeH-
TPanAbHAsl OKPYKHOCTb — OKPYXKHOCTb, NpPOXONslLas 4epe3 MATh
LEHTPaJbHHX TOYEK, OTBEYAIOIIHX NMATH YeTBepKaM NPsIMbIX, KO-
TOpHIE MOWHO BHIOpaTh U3 HalleH nATepKH NpsMuIX (3amaqa 125 6),
EctecTBeHHO AyMaTh, YTO aQHA/JIOTHYHOE IOJIOXKEHHE HMEeT MEeCTo
H A GO/bUIEro YHC/Ja NPAMBIX, T, €. YTO IUECTb HPAMBIX Of-
pelensioT LeHTPAJbHYI0 TOYKY — TOUKY INepecedyeHHs HIeCTH LieH-
TpaJbHBIX OKPYKHOCTeH, OTBEYAOLLIX [IECTH NATEPKAM NPIMBIX, KO-
TOPbIE MOYXHO BHIOPATh H3 LIECTH MNPAMBIX (T. €. YTO STH ILIECTh
LEHTPaNbHEIX OKPYXHOCTEH nepecekaloTcss B OXHOH Touke); ceMb
NpsMBIX ONpefe/sioT LEHTPAJbHYI0 OKPYXKHOCTh — OKPYXHOCTh,
NPOXOMALLYI0 Yepe3 CeMb LEeHTPAJbHbIX TOYEK, OTBEYAIOLUX CEMH
IIeCTEPKAM MPSMBIX, KOTOPHE MOXHO BHIOPaTh H3 CEMH NPAMbIX
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(T. €. YTO 3TH CeMb LEHTPAJbHLIX TOYEK JIWAT HA ONHOH OKpyX-
HOCTH) M T. H.; OPYrHMH CJOBaMH, €CTECTBEHHO MNPEANOJIOWKHTD,
YTO KaXAOe YeTHOE YHCJIO NPSMBIX (HHKaKHe JBE H3 KOTOPHX He
napanjejibHbl H HHKAKHE TPH He NEpeceKaloTcs B OMHOH Touke)
onpenensieT LEHTPaidbHy0 TOUKY, a HEYETHOE YHCAO MNPAMBIX —
LEHTPAJbHYIO OKpYHOCTD. [lokawewm, 4TO 3T0 NeHCTBHTENBHO TaK.

JokaxeMm npewae OLHO BCIOMOraTeqbHOE NpeLIONeHHE,
A umenHo, nycTh S},8,,5; 0 §;— UeTHpe OKPYKHOCTH, NepPeceKal-
muecss B omHo#l Touke O (uepT. 265). Mul yTBepxkIaeM, uTo
YeThpe OKPYHHOCTH, Kaxaad U3 KOTOPHIX NPOXOAMT 4epe3 BTOpPHIE
TOYKH NEpPeceyeHna Kakux-Jubo Tpex H3 HalIHX OKPYKHOCTel, nepe-
cekaioTcs B ONHOH Touke P. (JTy TOUKY eCTECTBEHHO Ha3HIBATh
HLeHTpanlbHOH TOYKOH ueTHpex OKpPYy¥XHOCTEeHMH)

OGo3naunM aHANOrHYHO TOMY, KaK Mbl TOCTYNaJH BHILIe,
TOYKY MepeceueHns okpyxHocredt S, u S, 4epes Ay, u T. 4.
[Tycte P ecTh 7T04Ka MepeceyeHHs OKPyuxHOCTeH, OMNHCaHHBIX
BOKPYT TPEYTONBHHKOB Ajp,A;3As U ApA;Ay,. HdokaweM, 4To 1
OKPYWHOCTH, ONHCAHHLIE BOKPYT TPEYrOAbHHKOB AgA Ay H
AjyAyyAgy, TIPOXOIAT yepes Ty e TouKy P.

M3 paccMOoTpeHHs OKPYXHOCTEH, ONHCAHHBIX OKOJO TPEyro/b-
HUKOB A;yA(34s5 U ApA1Ay,, nMeeml)

L AsPA=180° — / ApAjsAy,,
L Az PA,=180°— / Ay A A
CknaznpiBas IBa MOCJEAHMX PABEHCTBA INOYJEHHO, NOAYyYaeM
360° — L ApPAy = L APAy, -+ £ A3y PAy, = 360° —
— L AnAygAr — L Ap Ay Ay = 360° — (L Ay A0 -
+ £ A124130) — (£ 424410 + £ A ALO).
Ho us paccmoTpenus oxpywxkuoctelt S;, S w S caenyer
£ A0 =180°— [ A3, 43,0, L ApAs0 = 4,4,,0;
£ Az A 0=180°— / A,,A,,0;
H, 3HAYUT, Tpelbloyliee PaBEHCTBO MOXHO IepenHcaTh Tak:
4 ApgPAyy = 180° — AAzsAaq,O_‘é A3A;,0 + 180° —
— L AAs 0+ L ApA,0=360° — / Ap A44,0 —
— £ ApAg O = ApzAgyAgy.
1) Cm. cHocky Ha crp. 237
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Orciona BuTekaeT, 4To TOYKAa P JIQKHT Ha OKPYWKHOCTH, OIH-
CaHHOH OKOMO TPeyronbHHKA AzyAg Ay, TOUHO Tak xe ZOKA3H-
BAETCH, YTO 3TA TOYKA JEWHT TaKHE HA OKPYKHOCTH, OMHCAHHOH
OKOJO TpeyronbHuka AgA ,Ag,.

Tenepb MBI MOMEM yWe MHOKA3aTb OCHOBHOE YTBEPXKICHHE
sanaun. IlokasaTenpcTBO GyleM MpPOBOAHTh METOHOM MaTeMaTH-
yeckol MHIOYKLHH, a HMEHHO, CYHTasl, YTO 3TO YTBEPHAEHHE YiKe
JIOKa3aHO AAA KaXJZOrO 4HC/AA MNPAMBIX, MEHbILEro HEeKOTOPOro
(HKCHPOBAHHOTO YHC/JA 77, NOKAWEM, YTO TeopeMa CIipaBelaHBa
TaKke H 4ad 2 npaMbix. TIpH STOM nNpHXOANTCS pasaMyaTh
CJy4dH YETHOrO H HEYETHOTO 7.

A, nects yncano yernoe. OOG03HAYAM HAIUH NpPAMbie
mndpamn 1, 2, ..., n; n yerdo (n=2%k). Ilyctp C; ecThb neH-
TpanbHad OKPYWHOCTb #— 1 npambix 2, 3, 4, ..., n, C, — ueH-
TpanbHasi OKpyXHocTh #— 1 npsmex 1,3, 4,..., » u T. 1.,
HakoHen, C, -— @HTPANbHAs OKPYWXHOCTh 7 -— 1 npambx 1, 2,
3, ..., n—1 (ang n— 1 NpaAMBIX MBI CUHTAaeM TEOPEMY Y*ke XO-
xasanno#). Ham nano nokasarnb, uto # oxpyxuocreit Cy, Cy, ..., C,
mepeceKaloTesi B OAHOH Touke.

Hokaxcem npexcze Bcero, uro okpyxHocth Cy, C,, Cy u C,
nepecekaiorca 8 oxHo#l Touke. O603HaunM uepe3 A,, UEHTPAJb-
HYI0O TOYKYy #—2 npambix 3, 4, ..., n, yepe3 A, — UeHTpanb-
HYyI0 TOUKY #— 2 mpaMbX 2, 4, ..., # H T. 4. (fas #— 2 1ps-
MBIX TeopeMa TOXe CYHTaeTcs moKasanuo#). [lamee, wepes Ciy,
0603HaYNM HEHTPANBHYIO OKPYKHOCTD #— 3 npsaMux 4, 5, ..., #;
yepes Cpp, — HEHTPAAbHYIO OKPYKHOCTh 22 -— 3 OpAMBX 3, 5, ...
veey B H T, 4. (AN 7 — 3 OpSMBIX TeopeMa CYHTAETCH JOKa-
8aHHOH) M uepe3 Aj g, — UEHTPANBHYIO TOYKY #—4 nPIMBIX
5,6,..., n(a1a n— 4 npsMeIX TeOpeMa CYHTAETCs AOKA3daHHOH).

B cuiay onpeneneHusi LEHTpaldbHBIX OKPYXHOCTeH M TOYEK
nMeeM (uepr. 266):

1° Bce uernipe oxpywHOCTH Ciag, Ciay, Ciay u Cyy, npoxo-
IAT -uepe3 OAHY TOUKY Ajpgy.

2° Touxa A, nexHT Ha OKPyWHOCTHX Cipy 1 Ciyy, T. e
ABIAETCSI TOYKOH nepecedeHHsl STHX OKPYXHOCTeH; TOUHO TaK xe
Aj; -ecThb TOuKa mepeceyeHusd OKpywHOCTeH Cypg M Cygy U T. A.

3° OxpywHnoctp C; HNPOXOINT uepe3 TOUKH Ay, Ay u Ay,
T. e. C; ecTb OKpPYXHOCTb, ONHCAHHAs BOKPYr TPEYroJbHHKA
AAjgAy,; TouHO Tak we C, ecTh OKPYMHOCTh, ONHCAHHAS BO-
Kpyr Tpeyro/ibiHKa Aj;AzgAs, H T. X,



125] PELIEHHS : 301

Teuepp u3 cpaBHenus 4epT. 265 u yepr. 266 cpasy cae-
ayer, 4to okpyxnoctn Cy, C; Cg m C, nepecexalorcs B ogHOH
Touke A (9T0 GyneT HeHTPa/NbHas TOYKA YEeTHPEX OKPYKHOCTEH
Cias, Ciayr Cigy 1 Coyy). '

Touso Tak ke nokasnBaeTcs, 4yTo OKPY¥RHOCTH Cy, C,, C,
1 C, nepeceKaloTcs B OXHOH TOuke; 4TO OKPYXHOCTH Cj, Gy, C,
“n Cg nepecekaroTcs B OAHOH Todke B T. A, Hpyruma cjloBamw,

IS e

.
e

!

0230

Yept. 266.

sce oxpyxunoctd Cy, Cg, ..., C, npoxonaar yepes Touky A —
TouKy nepecedenns okpyxuocre#t Cy, Cp Cyn C,. A 370 Ham u
TpeboBanoCh A0KA3aTh.

B. n ecTh uncno uneuverunoe. OBo3HayUM HalM mps-
Mble, Kak H padblie, nudpamu 1, 2, ..., n (n=2k+1), H
uycth A; eCTh LeHTpanbHasg Touka #— 1 npsMbix 2, 3, 4, ..., #,
A, — uenrpaibnag Touka n—1 ppamux 1, 3, 4, ..., RN T. A,
Hakonen, A, ——ueaTpanbHas Touka n— 1 mpammx 1, 2,3, ...,
n-—1, Ham nago moxasate, uTo # TOYeK Ay, A, ..., A, 71e-
WaT Ha OMHOH OKPYXKHOCTH. .

Hokaxem npexie BCero, YTo TOYKH Ay, A,, Ag v A, nexar
Ha oxgHo# okpywHocTd. OGosHayum uepes €, UEHTPAIbHYIO
OKDYXHOCTD 22— 2 mpsaumbix 3, 4, ..., 2, yepes ~Cyy — LEHTPa/Ib-
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HYI0O OKPYXHOCTb #—2 npsiMux 2, 4, ..., n ¥ T. I., uepes
Ays — UENTPAJbHYIO TOYKY #— 3 npamux 4, 5, ..., n, yepe3
Ay — uenTpanbuylo Touky #—3 mpamMex 3, 5, ..., u 1. L.
u, Hakodel, 4epe3 Cj3, — LUEHTPAJIbHYI0 OKPYXKHOCTb #—4
npsaMux 5, 6, ..., n.

Cizss
Yepr. 267.

B cuny onpeneneduss UEHTPaNbHLIX TOYEK H OKPYmHOCTEH
umeem (uepT. 267):

1° Yeroipe TOUKH Ajppg, Aypy, Aygy U Apyy 1EKAT HA OXHOH
OKPYHHOCTH Cjagy.

2° Oxkpyxuocts Cpp npoxoanr uepes TOUYKH Ay U Apyy;
TOYHO TaK XK€ OKPYKHOCTH Cj3 DPOXOJUT uepe3 TOYKH Aj,,
H Ay OKpyucHOCTh Cyy TPOXOAHT uepe3d TOMKH Ay U Aygy H
T. I

3° Touka A; nexHT HA OKPYWKHOCTAX Cyy Cig M Cyy, T. €.
Ay ecTh Touka nepeceveHns Tpex okpyxunocteit Cp,, Ci3 u Cyy;
TOYHO TaK we A, ecTb Touka nepecedenis Cip, Cog U Coy U T. 1.

PaccmoTpum Teneps deThipe OKPYKHOCTH Cyz, Cigy Cyg ¥ Crpgy.
Bce aTH uernipe OKPYXKHOCTH MepecexaioTcsi B ONHOM Todke —
Touke A;,3. [lonapHbie TOuKHM nepeceyeHHs ITHX OKPYXHOCTeH,
OT/IIHYHElE OT TOYKH A;,3, OYeBHAHO, cyThb A, (TOYKa nepeceye-
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s Cy, 0 Cyg), Az, Ay, Ajpy (Touka nepecevenns Cpp M Cypgy)s
Ay 1 Aygy. Ilanee, OKPYXHOCTB, ONHCAHHAH BOKPYT TPEyroJb-
‘HHKa AyA1p4A154, ecTh Cyy; OKDYKHOCTb, ONHCAHHAs BOKPYT
TpeyroibHuKa AgAj;Agy, €CTb C,y, OKPYXHOCTb, ONHCAHHAS
BOKDYT TpeyroibHuka AgA ssAsgy, €CTb Cyg. IDTH TPH OKPYKHO-
CTH nepecekaioTcss B Touke A, CrenosatensHo, A, ecTb LeH-
TpajbHag TOYKa ueThipeX OKPYKHOCTeH Ciy, Cig H Chg H Cipgy.
Orcioma caeayer, 4TO M OKPYXHOCTb, ONHCAHHAs BOKPYT Tpe-
yronbiuka A A,A,, NpoXooMT depe3 39Ty Ke TOUKY, T. €, 4TO
Toukn A, A, Ay u A, nexar

Ha OJAHOH OKPYXHOCTH.

Touno Tak e mokaswiBaercd,
4TO TOYKH Ay, A, Ay u A
JeXaT Ha OAHOH OKPYXKHOCTH;
4TO TOUYKH A, A, A; u Ay 7e-
®aT Ha OHNHOH  OKpPYXHOCTH
u 1. A. lpyrnmu cnosamu, Bce
Touku Ay, Ay ..., A, Jexar Y

n

Ha OJHOH OKPYKHOCTH — Ha OK- Y M
PYXKHOCTH, OIINCaHHOH  OKOJIO SN

/
Tpeyroabhuka A;A,4;. A ato H / N
Tpe6oBaI0OCh AOKA3aTh. 4 Y

s, "
126. IlpeapapurenpbHo 3ame- P
Yepr. 268. -

M cneaytoutee. [lycts Touka P
JEWHT HA OKPYMXKHOCTH, ONHCAH-
Ho#t okoso Tpeyroibuuka ABC, u nycts Z, Y, X — ocdoBanus
NepneHuKy/IsSpOB, ONYLIEHHHIX W3 TOYkH P Ha cTopoHn AB, AC
n BC tpeyroabHuka (uepT. 268). B takom cayuae Touxku X, ¥, Z
Jexat Ha oXHOH npsMo#t (cM. 3adavy 124a)). Hokawewm, yto np -
Mmad YZX neaurt nononaM OTPe30K, COeAUHAIO UL H U
Touky P ¢ oprouedtrpom H Tpeyroabuuka ABC.

OGoanauum yepes P’ TOYKy, CHUMMETPHYAYIO Touke P OTHO-
curensdo npamoit AC, yepes H' — Touky nepeceyesns BHcoTH BK
C OMHCaHHOM OKPYXHOCTBIO W yepe3 M— TOUKY 1epeceyeHud
npsameix PH' u P'H. Torna HK = KH’, u6o npsaMoyro/ibHbie Tpe-
yronbhukn HKC u H'KC paBHel, Kak uMelomne oCWHHA KarteT
KC u pastpie octphie yria /. HCK=90°— / A== / ABH' —
=/ ACH'. Cnenosatenbro, touka H' cnMmerpuuna touke H
OoTHOocHTeabHO npaMoR AC; oTcrona caenyer, 4T0o Touka M AeKHT
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Ha ACw / PH'H= / PPHH'. [Jlanee, tax kak / PXC=
= / PYC=90° To Toukn P, X, C u Y newar ua OI-
HoHl oxpywxHocTH ¢ nuamerpoM PC, OTcioma cieayer, dro
L CYX= / CPX.
Tenepp nmeem
£ HMC=90° — / P'HH'=90° — // PH'B=—
=90°— 7 PCB= / CPX=/ CVX,

HM| XY,

Tak xax P'Y=VYP, to YZX ectb cpeauss muHUA TPeyrob-
nuka P'PH, n, creposarenvho, zenut ero ctopowy PH nononam.

Yepr. 269.

Tenepr mnepefizem K peluennio camof 3anauu, Onwmiuem ox-
PyXHOCTH BOKPYT BCEX YETHIPEX TPEYTONBHUKOB 3aaaun (ueptr. 269).
STy ueTHIPe OKPYKHOCTH BCE NEPeceKaloTcsi B HEKOTOpOH TOuKe
P (cwm. samauy 125 a)). Ms toro, urto kawiule aBa U3 HalUux
4eTHIPEX TPEYrONbHHKOB WMRIOT OOLIYIO mapy CTOpPOH, Cleayer,
YTO OCHOBaHUSI MEPNEHAHKYASPOB, OMYLIEHHWX H3 TOuku P Ha
BCE YETHIPE TIPSIMBlE, JIewKaT HA OAHOH mpamol (cM. 3anauy 124 a)),
B cHay n0KasaHHOTO BhHIE 3TO O3HAYaeT, YTO CEPeNdHH OT-
pesxos PH,, PH,, PH,, PH,, vne H,, Hy, H;, H; — oproueutpu
YETHpPEX TPEYTOJbHHKOB, OGpPa30BaHHBIX PACCMATPHBAEMHIMH fpsi-
MbIMH, JexaT Ha onHof mpamoll. A oTciona cieayer, YTO M CamH
104k0 Hy, H; Hg H, nexar sa oanoli npsmoit,
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IIpumevanne. JIOGONLITHO OTMETHTb, 4TO NpPAMas, Ha KOTOpoH
nexar touku Hy, H,, Hs H,, nepnenauxyaspHa k npsmo#f, coennasoweH
CepenuHbl TPeX NHaroHastell MONHOTO YeThIPEXCTOPOHHHKA, 06pa3oBaHHOIO
HalluMM 9eThipbMS npsmbiMi (CM. 3anady 114). [Ipeaoctasnsem gdrateo
CaMOCTOATENbHO [IOKA32Th STO YTBEPWKAEHHE,

127, HokaweM TeopeMy cHadana A8 TOTO Cayyad, KOTAa

tpeyroaviuky ABC n A'B'C’' nexaT B pasHBX T/IOCKOCTAX «,
u a, (uepr. 270). Tlycts S— Touka nepeceueHns npambix AA’,

Yept. 270.

BB, CC’, a l— npsamas nepeceyexns miockoctedt ay u a, Pac-
CMOTpHUM, Hampumep, napy cropoi AB u A'B’. Oum nexar B oi-
Ho# anockoctn SA'ABB’ u nosTtomy nepecekaiorcs (nam mapad-
aeabhul). C apyroft croponn, AB  JeXHT B IJIOCKOCTH &y,
a A'B’— 8 nnockoctn a,. IlosTomy Touka nepecedexns HomkHa
AexaTh Ha npaMOH [/ AHHUM nepeceyeHHs STHX HIOCKOCTeft,
TouHo Tak e MOKa3HBAaeTCHd, YTO M IBE APYrHe TOUKH mepe-
ceyenusn towe aewar Ha /. Ecan napa cOOTBETCTBEHHHIX CTOPOH
napannenpia, TO OHH, OYEBHOHO, NapasienbHbl OpaMof L
O6GpatHo, NycTh COOTBETCTBEHHHE CTOPOHH TPEYTOJIBHHKOB
ABC u A'B'C’, newawux B pa3/iiH4HHX ILIOCKOCTAX, Nepeceka-

20 - 1.0. Wkaspckul B Ap,
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I0Tc B TOukax oxHoft mpamo#i. Torma, Tak kak npambne AA°
H BB’ nexaT B OAHOH IVIOCKOCTH, OHH MEPECEKAIOTCS B HEKO-
TOpo# Touke S;; TOuHO Tak ke npsmuie BB u CC’ nepecekaworcs
B touke S; u npsimbie AA" m CC' —B Touke S,. Ecin Oul TOuKH
S,S; n S; Gbinn pasnanunel, 1o npambie AA’, BB’ u CC', a
C/ieI0BaTENbHO, W 06a HaHHBIX TPEYTOJbHHKA Jewald 6bl B 0LHOH
IOCKOCTH S},8,8;,4T0, OLHAKO, NPOTHROPEYHT TIPEINONOKEHHIO.

51

Yepr. 271.

Bcan 6w okasaioch, uto AA'||BB’, To oTciona ciaenosano Ow,
yro S, U S, He Moryr coenacth. 3nauut, wim CC'||AA’,
CC' newar B miockoct AA'BB’. Tak xak BTOpas BO3MOXHOCTD
NPOTHBOPEYHT CHEJaHHOMY NpelnoiokeHuto, To uwiu AA', BB’
n CC’ nepecekaiorcs B onHod touke, unn AA’||BB’||CC’,
Ilycte Temepb Tpeyronnhuku AB;C; u A,B,C, nexaT B 01-
HOM miocKocTH o W nycTs npamue A;A,, BB, n C,C, nepe-
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cexaloTcss B OfXHOH Touke S (4ept. 271). UYepes touxky S npo-
BejJeM TPOM3BOJIBHYIO MPAMYIO [y, HE Jewaulylo B MJIOCKOCTR 0,
¥ BO3bMEM Ha HeH IMpom3Boibible Toukn Sy H S, Touky S
COENMHHM C BeplwinHamMM Tpeyrojbhuka A,B,Cy; Touky S;—
¢ BeplIHHaMH TpeyroabHuka AyB,C,. Ilpsmbe SyA; u S A,,
Jexalune B ofHOH naockocTH S;SA;, nepecekaioTcs B HEKOTOPOH
Touke Ay Amnanornudo, npsmbe S B; n §,B8; a takxe §,C,
n S§,C, nepecekaloTcs COOTBETCTBEHHO B HEKOTOPHIX TOYkax B
n Cy. Tpeyroabnuk AyByC, yIOBIeTBOpAeT BMECTE € KauIbIM
U3 JaHHHIX TPeyTO/IbHHKOB yciaoBuaM Teopemnl [esapra. Touxu
nepeceyesnsd COOTBETCTBEHHBIX CTOPOH 3TOTO TPeyroJbHHKA H
KaXJAOT0 H3 LaHHHX COBNAJAIOT C TOYKAMH MEpPeceyeHns €ro CTOpOoH
¢ npamolt /, no KoTOpo# nepeceKkarnTCs INOCKOCTh @ H IMIOCKOCTh
o, Tpeyroabhuka AgByCy. CienoBaTenbHO, COOTBETCTBEHHLIE CTO-
POHBl MCXOAHLIX TPEYrOJbHHKOB NEepeceKaloTcs B TOUKAX, JEKALIUX
Ha OnHOH npsMol /.

ITycrb, 06paTHO, CXOACTBEHHBIE CTODPOHH JeXalinx B OLHON
WIocKoCcTH & TpeyroabhukoB A B,C; u A,B,C, nepecexaiorcd
B toukax M, N, P onnoit npsmo#i [. Tlposenem uepes 91y nps-
MYIO TPOH3BOJBHYIO MNOCKOCTb Gy M B INIOCKOCTH o) Yepe3 TOUYKH
M, N, P npoBezeM TpH npsMble, He NPOXOJsILHE vYepe3 OAHY
Touky. OG6pa3oBanHbi HMH B IVIOCKOCTH Gy Tpeyroabhuk AyByC
(depT. 271) BMecTe ¢ KawIBLIM W3 JaHHbIX YAOBJIETBOPSET YCJAO-
BusM Teopembl Jlesapra. Tak kak, kpome tOro, OoHu /JexaT B pas-
HHIX TUIOCKOCTAX, TO 110 JokasdannoMy npsmsie A4y, BBy, C,Cy
NepeceKaloTcss B HEKOTOpoH Touke Sy, a npsambie AyAg, ByBy,
C,Cy— B HekoTopol Touke S;. [lpsmnie S;A; n S,A, nepecexa-
I0TC B TOYKE Ay M, ClAedoBaTe/]bHO, JeXaT B OXHOH NJIOCKOCTH,
a motomy npamas S;S, nepecekaer mpsmyio A,;A, B TOouke S,
KOTOpas COBNAagaeT ¢ TOYKoH nepeceyenus npsMolt S;S, ¢ nao-
CKOCTBIO Go. epes 9Ty ke TOUKy HPOXOAAT U mnpsimple BB,
n C,C,.

[Mpumeuanue. Doree Tuiarenbubifi aHaMns 10KA3aTEIbCTBA NPHBO-
IMT K CJeLYIOIIUM pe3yabTaTaM: ecau npambte AA,B8’,CC’ nepecekalocs
B ONHOH TOYKE MIM NAPANNENbHBI, TO JUGO TPH TOUKH NEPECEYeHHs CO-
OTBETCTBEHHBIX CTOPOH TpeyroabHHKOB ABC u A'B’'C’ nexar Ha OHOIM
OpsMof, JHG0 ABE COOTBETCTBEHHBIE CTOPOHBI NapaiiedbHbl MEXAY COGOH
# Napa/jebHbl NPSMOH, coenuHsOlledl TOUKH mMepecedeHusl OCTa/bHBIX
ABYX Nap COOTBETCTBEHHbIX CTOPOH, JHGO, HaKOHel, Kaxable [BE COOT-
BETCTBEHHbIE CTOPOHB NapaifieibHbl MEXKAY co6oif. MMeer mecTo Takie
H obpaTHas TeopeMa.

20*
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128. Ilycre M, N, P— naunne Ttouku; O —TOuka mepece-
YeHHs 3adaHHux npaMblx [, m, n; ABC — BHCKOMBIH TpeyTOJbHHK;
XYZ — nponsposiibHLA TPEYTONbHUK, BEPLIHHH KOTOPOTO JEKaT
Ha npaMux I, m w rn u AZBe croporsl XV n XZ npoxoasar co-
OTBETCTBEHHO yepes Toukd M u N (uepr. 272). Tax xax npsmbie,
COENUHANUIHE COOTBETCTBEHHKE BEPIUHHB TpeyronbHHKOB ABC
n XYZ, npoxoadr 4yepe3 oxHy Touky O, TO B CHIy TeOpPEMbl
Hesapra (cMm. samayy 127) TOukH mepeceyeHHs HX COOTBET-
CTBEHHHIX CTOPOH JIOMKHB JEeXaTh Ha OXHOH NpAMOH.

Uept. 272.

Orciona BHTEKaeT cielyoliee noctpoenue. I[lpoussomsuyio
Touky X Ha npamo# [ coeannsem ¢ toukamn M u N. 3arem
NpsMyI0, COeIUHSIOWLYI0 TOUKH Y u Z nepecedenns npsamux XM
u XN ¢ m 1 n COOTBETCTBEHHO, Nepecekaem npamod# MN, Co-
emuuAs moJayuenaylo Touky T ¢ ToukoM P, HonyuHM OfHY u3
CTOPOH HCKOMOTO TPEYTONbHHKA.

129. TIlycte G—rtouka mnepecedeHus cropod AB u DE
mecruyronsinka ABCDEF, H — touka nepecedenns BC u EF,
K — touka nepeceyenns CD u FA (depr. 273). Omniem sokpyr
TpeyronbiukoR BDG # DFK oxpyxHOCTH; nycTb Z — TOUKa
nepeceyeHus STHX OKpywHocTell, otinynas ot D. OueBuIHO, HMeeM:

v EFA— v BCD
ABZD:KBGD————j-—— y

v ABC — v DEF
402F=4DKF=————2—~——-.
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Orciona (cMm. yepr. 273) 1)
£ BZF= / BZD+- / DZF=
__vEFA— v BCD4-v ABC — v DEF
= 5 -
vFA—VuDE—uvCD4+VvAB U FAB— v CDE
= 3 + == 5 :4 BHF;
CJICIOBATENBHO, 1 OKPYKHOCTB, ONHCAHHAS BOKPYT TPEYTOAbHUKA
BFH, npoxoant uepe3 TO4Ky Z.

Yeprt. 273.
Hanee, umeem
| £D2G=180°— £ DBG= 4 DBA=""L"4;
£ DZK=180° — / DFK = 4 DFA =452,
OTCI0Aa
£ D2G+ Dz =224 | ABCD_ 1500,

H 3HayuT, TOYkH G, Z u K Jsewart Ha OZHOH NpsIMOH,

1y CM. CHOCKY Ha CTp. 237.
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AwHasnoruuuo
— —_ o__. _ o__VvEFAB
/. BZG= / BDG—=—180 Z BDE =180 —5

1800  1ano v BCDE
/. BZH==180°— / BFH =180 — ==

OTCI0Aa
v EFAB v BCDE |

— 360° — 180° = 180°,

n 3HauuT, TOukH G, Z 1 H nexar Ha oaqo# npamoi.

Hs roro, uto C, Z u K nexaT ua omHod npsmolt n G, Z
n H nexar wHa oaHOH mpsvoi, caexyer, uro Touku Z, G, K
u H nexar sa omunoit npsamo#i. Yro H Tpe6oBasloCh [IOKA3aTh.

lTpumeuanue. IlpenocrapiaseM YHTaTeqi0 CaMOCTOSTENbHO  HO-
Ka3aTb, 4TO €CHH WIECTHYTONbHUK BIHCAH B OKPYKHOCTb, TO JHGO TpH
TOYKH TEPECceyeHusi MPOTHBONOMONKHBIX CTOPOH JEWaT Ha OZHOH mpaMoi,
(cnyvadt, pacCMOTpEHHbBIH B peuleHHH 3aiaun 129), au6o nee nporusomno-
JOMHbIE CTOPOHBL MApaleJbHEl MeXAy CO00H M mapaanenbHbl npaMoil,
COGNIMHAIOIWEH MexAy co00f TOuKM MHepecevyenus ABYyX APYrHX nap
NPOTHBONOJNOXKHBIX CTOPOH, JuG0, HaKOHEW, KaXAble ABE IPOTHBOIOJIOK-~
Hble CTOPOHBI INECTHYTOJbHHKA MapalledbHbl MeXAy COOOH.

130. [lepsoe pewenue, I[lycts ABCDEF — onucannmii
BOKDYI OKDYXHOCTH IIECTHYTO/IBHHK, @, b, ¢, d, e, f— touxn
KacaHusl CTOPOH LIECTHYTO/bHAKA ¢ OKPYXHOCTbIO (YepT. 274, a).
s moxaszaTenbcTBa TeopeMbl BpraHuiona Bocnosnbdyemcs oaumm
MOGONLITHEM CBOHCTBOM anaronaneh AD, BE u CF wecTnyrons-
HHKA,

B cuny npennoxenns 3anaun 105 mmarosans AD npoxomut
yepes TOYKY M mepecedenns npaMbX ad u ¢f (mas noKasatenb-
CTBa NOCTATOYHO PACCMOTPETh ONHCAHHWH BOKPYT OKPYXHOCTH
YeTHPeXyro/bHuK, 00pa3oBaHHLIA cTOpoHamu AB, CD, DE u FA
wecTuyroasHuka). [IpoBesem Teneph U3 MPOU3IBOALHOH Touku N
zuaronann AD npampe XX u YY', napansensswe cootser-
ctenno ad u ¢f; nyets X, X', Y u Y — touku nepecevenus
9THX NpsAMBIX cO cTopoHamu AB, ED, AF u CD wectuyrons-

nuka, OueBnmHo, Ae=Af (KacaTeibHHE K OKPYXHOCTH, mPO-

Hbhi€ H3 OLHOH TOYKH AX__ AN _ Ay (trak Ka -
BEJECH )i{ TOYKH) 1 A T AMT A K Tpe
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yronbuuku AXN un AaM, AYN n AfM nono6un). Orcrona
caenyer, uro AX =AY u, 3uauur,

aX =fY;

NpH 3TOM 31eCh C/J10BO PaBHBI € HMEET TOT CMLICA, YTO OTpPE3-
KH DaBHH N0 BelMYMHE M 00a HampapaeHs! (OT ToYeK @ u f) K
Touke A (uaum ob6a nHampaenaeHs ot  A). Ecam ke Ttouka
Ny we newurt na auaronamn AD, 1o nmpsimbe XX u YY)

napannenbHble COOTBETCTBEHHO @d M fc, OTCEKAl0T Ha CTOPOHAX
AB n AF mecTuyroibHuka HepaBHble otpeakn: aX=£Y.f (cm.

Yeprt. 274.

yepT. 274, @); paBeHCTBO LOHHMAETCH B CMbLIC/IE, OrOBOPEHHOM
suine. Mrak, guarowans AD ecTh reoMeTpHueckoe MecTo
takux Touek N, uro mpamee XX m YV, napanneibHee co-
oTBeTCTBEeHHO ad 1 fc¢, orcekaioT Ha ctopoHax AB u AF wecrtu-
_yronbuuka paBHeie oTpeakn aX u fY. TouHo Tak e NOKasH-
BaeTcs, 4TO auaroHanlb BE ecTh reoMeTpHyeckoe MECTO TaKHX
touek K, uto npsmpe XX w ZZ', napaanenbHbie COOTBeT-
crBedHo ad u bc, orcekaloT Ha cropodax ABu BC wecTHyro/ip-
HHKa paBHBle OTPpe3kH aX H bZ.

[lycts Teneps Q ecTb TOUKa nepecel{euuﬂ AD w BE
(qepT 274, 6) Iposenem uepes Ttouky Q mnpsmbie XX'|ad,
YY'|\lef w ZZ'||de. Tak kak TOuKa Q NPUHANNEKUT AHATOHANH
AD, 10 eX=fY, a Tak Kak 3Ta TOYKa NpPUHALJICKUT AUATO-
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Hamn BE, 10 aX=0Z. CnenoBarenpvo, [fY=0Z, orkyaa
fY=eZ'. Taxum 06pa3oM, TOYKa Q NPHHALIEWUT TreOMEeTpHYE-
CKOMy MecTy Takux Todek L, uto npsamue YV’ uw ZZ', napan-
JenbHHE COOTBETCTBEHHO ¢f W be, oTcexaloT Ha ctoponax AF
u FE pasume oTpeskn f¥=—eZ'. Ho 370 reomerpuyeckoe MecTo
coBnazaet, OYeBHAHO, ¢ Auarodainto CF wecrtuyronbuuka., Cie-
IOOBRATeNAbLHO, TOYKA nepecedenus AD u BE npuHanjexur LHAaroHa-
mn CF, 4t0 H Tpe6oBaloCh LOKa3aTh.

Brtopoe pemenue. [lpusenem eme wussiuminoe peieHnne
3a7layH, OCHOBAHHOE Ha CTepeoMerpuueckux coobpawuennsx. [lo-
BEPHEM KaXIAyK U3 NpPAMBIX, HA KOTOPHIX N1eXaT CTOPOHH Hallero

Yepr. 275.

IECTHYTONbHAKA (YETHHE B ONHY CTOPOHY, HeYeTHHEe —B Ipy-
ryi0), Ha 45° BOKpYT paamyca, NpPOBEAEHHOTO B TOMKY Kacauud
(Mer TaxuM 06pasoM BHBEAEM KAXIYIHD W3 ITHX NPAMBIX M3 ILIO-
CKOCTH IUECTHYTOJNbHHKA), H O6O3HAYHM MOJIYYEHHLE [pPAMHE
yepes Iy, ly, Iy I, Iz (uept. 275). Kak nerko Buierh, Kawias
npsMass ¢ HEYETHHIM HOMEPOM NepeceKaeTCss B [POCTPAHCTBE -
¢ Kaxao# mpAMOM C YeTHHIM HOMEpOM, TaK KaK OHH CHMMETPHYHEI
OTHOCHTE/IbHO IVIOCKOCTH, NEPNeHAMKYRApHOH K NJOCKOCTH uep-
TeXa M npoxonauied vepes OHCCEKTPHCY yTaa MEXKAY HX IIpo-
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ekunsMA. B wacTHOCTH, Kawlas NpAMas MEPeceKaeTca ¢ cocel-
He#, T. e. npamue [, L, ..., Iy 0OpasyloT B npocTpaHcTBe
wectnyronsiuk A'B'C’D'E'F’, npoekuueffi KOoToporo Ha Mmio-
CKOCTb uepTexa #BJASETCH HCXOAHHH wecTHyroabink ABCDEF
(cM. wepr. 275). MNpamue A'D' n B'E’, coefnusiouue npoTHRO-
[OJIOKHBIE BEPIIMHE NPOCTPAHCTBEHHOrO ILECTHYTO/bHUKA, NEpe-
cexatoted, Tak kak npamee A'B'=—1/, n E'D' =1, nexar B oI-
HOH N/IOCKOCTH; aHANOTHYHO nepecekalorca npameie A'D' uw C'F’
u npsameie B'E’ u C'F'. CnemoaTenbHo, Tpu mnpsamuie A'D’,
B'E' uw C’F’ nepecexaioTcsl B IpOCTPAHCTBE B OQHOK Touke (TaK
KaK OHH He JIeXaT B OLHOH MJIOCKOCTH), a4 NOTOMY NEpeceKainTcs
B onHOH Touke u ux npoekuuu AD, BE n CF Ha mIOCKOCTh
yepTexa.

131, Ilycte croponn Tpeyroabuuka ABC nepecekalorced ce-
kyuet A,C,B, (uept. 276, a). IlpoBezem B mrockocTd Tpe-

L/

<I
Ne

¢
LlepT‘.' 276.

yronbHHKAa MpOH3BOAbHYI0 npsamyio . PQY.ByA,. Ilycts ona ne-
peceuer BjA; B Touke O. CnpoexTHpyeM BEpUIHHH TPEyTOb-
Hika ABC napannensuo mpaMmoit B;A; Ha npauyw PQ; nycts
[pH 9TOM mnpoekunH BepuHH A, B, C O6yAyT COOTBETCTBEHHO
TOukH a, b, c¢. OueBuiHO, nMmeeM:

AC, a0 BA__b0 CB;__cO

CB™ 06’ 4C~ Oc’ BA™ Oa’
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fIepeMHoXKasd ST paBEHCTBA, MOJTYYHM
ACI BAI CBl_aO b0 O

CB AC BATO0b Oc Oa— !
O6paTHo, NycTb MMEET MECTO PaBEHCTBO
AC, BA, CB__

CB AC BAT
Hoxaxem, yro Toukn A, By, C; nexaT Ha oXHOH npsmo#. B
caMOM mene, Oyctb npsamas B;A, nepecekaeT npsmyio AB B He-
kotopo#i Touke C' (uept. 276, 6). Torma no nOKa3aHHOMy Bhllue
4C BA CB_
CB 4C 'BA
H N0 YCJOBHIO
AC, B4, CB; _

CB AC BA—

[MpupaBHuBas sneBbie 4acTH
AOC/AeIHHX JABYX PaBeHCTB
M COKpauas, MOJy4YHM

AC'AC
CBT CB’
AC'+C'B__ AC,+C,B
B GB !
AB __AB
A8 L /JV TB=CB’
Yepr. 277. T. €. Touka C’ cosmazaer

¢ Toukoit Cj.

132, a) Ilycte ABCDEF — noJnBHH 4eTHPeXCTOPOHHHK, Aua-
ronann koroporo AB, CD, EF umeioT cepelMHH B Toukax L,
M u N (uepr. 277). Pacemorpum Tpeyronwuux ACE, o6paso-
BaHHEH TpeMs CTOPOHaMH 4YeTHpPeXyTO/MbHHKA, W TNyCTh @, ¢,
e — cepenuns cropon CE, EA, AC. Ilpamaa ce || CE u npoxo-
muT yepes TOuKy L; npsMas ae || AE n npoxoauT uepea Touky M;
upsmMast ac || AC n npoxoaut uepes Touky N. UToGH NOKa3aTs,
yro TOuku L, M, N aexar Ha omHOH mnpaMoH, JOCTATOUHO
[pOBEPHTh, YTO HMEET MECTO COOTHOLIeHHe

Jek e .
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Ho
aM__ED eL CB ¢N __AF
Me DA' ILe BE® Na — FC'
OTKyZa
aM el ¢cN_ED CB AF
Me Ic ' Na— DA "BE FC*

Ho npoussemeune, crosiiee cmpaBa, paBHo — 1, u6o TOYKH
D, B, F nexar ua onHoll mpaMofl, mepecekalolllefl CTOPOHH Tpe-
yroapnuka ACE. Orclona u BHTeKaeT Tpebyemoe NpenIokeHHe.
6) Ilycte ABC u A’B'C’'— 1Ba TpeyroibHuka TaKHe, 4YTO
npsmuie AA’, BB u CC’ nepecekaioTca B oaHoH Touke O, u
nycTb L ecth Touka mepece- c
yenns npamex BC n B'C,
M — Touka nepecedeHHs nps-
Mbix CA n C'A’, N-—Touka
nepeceyeHns npaMpx AB
A'B’ (uepr. 278). Ioxawkewu,
yro Ttoukn L, M, N nexar
Ha onHol npamo#t. [aa sroro
JIOCTaTOYHO HOKasaTh, WYTO
HMEeT MeCTO PaBEeHCTBO

BL CM AN __ Yepr. 278.

LC MA NB '

W3 paccMoTpenus tpeyroapuka OBC, nepeceyeHHOro mps-
mofl LB'C’, nmeem

"BL CC' OB

c'co' =1

Ananornyso u3 paccmoTpeHns Tpeyroashukos OCA u OAB,
nepeceyeHunix npamuMn MA'C' u NB'A’, nonysaem

CM A OC_ | AN BB O& _
MA A0 CcC™— NB BO AA™ '
ITepeMHOXHB MOY/NEHHO MIOC/EXHME TPH pPABEHCTBA H COKPATHB,
NoNy4HM ’

BL CM AN

LC " MA'NB™—
410 H TPebOBaNOCh AGKA3aTh.
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B) [Tycts ABCDEF — mecTnyronbHuk, BIHCAHHHIN B OKPYHK-
gocte L, M, N — COOTBETCTBEHHO TOUKH MEPECEUYEHUS CTOPOH
AB w DE, BC w EF, CD un FA. Ilpozoaxum crtoponn AB,
CD w EF no nonaphoro nepecedenuss B Toukax P, Q u R
(uept. 279) n paccmorpum Tpeyroibuuk PQR. Iasi toro utobn

nokasate, yto L, M, N nexar

f’ HAa OMHOH TpAMOM, NOCTATOYHO
YCTAHOBHTb, 4YTO HMEET MECTO
PaBEHCTBO

oL RM PN _
LR MP NQ™— '

Ho u3 paccMmorpeHus Tpeyrosb-
Huka PQR, nepeceyeHHOro mps-
mo#t LED, nveeu

QL RE PD_ ..
IR EP' DO !
aHAJOTHYHO N3  PacCMOTPEHHS
TOrO e TPEeyroslbHHKA, Nepece-
yeHHoro npamuiMn MCB n NFA,
no/y4aem

RM PC QB__
MP CQ BR—
"
PN Qﬁl‘RF —1
Yepr. 279. NQ AR FP—

HepeMHoxmB nocjJeaHHe TpH pPaBeHCTBA, MOJIYYHM

QL RM PN PC. PD QA QB RE- RF —1

Ho B cuny H3BeCTHOTO CBOHCTBA CeKyIIeH K OKPYXHOCTH
PC-PD—EP-FP, QA-QB=CQ-DQ, RE-RF—AR-BR,
T. €. Kax/aas M3 NOCAeJHHX Tpex Apobe#l HAaIuero MpoM3BEXeHHT

pasua 1.

QL RM PN__
Taxum oGpasom, IR MP" W_— 1, uyto u TtpeboBasOCh

AOKa3arth.
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133. Ilycte ABC — npousBONbHHE TPEYrONBHUK M MYCTh
mpamuie AA;, BBy, u CC, nepecekawoTcd B onHo# touke K
(uept. 280, o). lposenem uepes Toukn A u C npsmule, napai-

4

Yepr. 280.

nenvubie BBy, no nepecedenns ¢ CC; u AA; COOTBETCTBEHHO
B Toukax P u F., Toraa

4B, __ PK
BICT KC’
Tak kax tpeyroashukn AKP u FKC moao6um, 10
PK __AP
KC— CF®
H, CJeIOBaTeNbHO,
4B, 4P
BC™ CF:
Hanee, tpeyroasuukn CAF n BAK nomoGuw; oTciona
CA__CF
AB~ KB'
Haxonen, us nompoGus tpeyronsnukos ACP u BCK
| BC,__BK
CA™— PA-

l'IepeMHoxmB MOYJIEHHO TPH MNOCHNEAHHUX DABEHCTBA, NOJAYYHM

AB, CA; BC, AP CF BK _
BC 4B CA~ CF' KB Pa
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IpenocraBngem yuTaTenio CaMOCTOSTENBHO PacCMOTPETh crydah
napaaneNbHOCTH Tpex npsaMmux AA,, BB;, CC,.
Ilokaxem Tenepp, YTO H 0OPAaTHO: €CJAH HMEET MECTO pa-

BEHCTBO
AB, CA, BC; _

To npsMele AA,, BB;, CC, nepecekaloTcsi B OJHOH TOYKe H/H
BCe napanjenbnel. B camom nmene, nycTb npsimbe AA;, BB,
CC; ne BCe mapaJ/ileNbHB; MyCTh, Hanpumep, K e€CTh TOYKA Ie-
peceuennd npameix AA; m BB, a npavas CK nepecekaer nps-
Myto AB B Touke C' (uepr. 280, 6). Torza no mpexbLylLEMY

AB, CA, BC

8 S eg=1

H 1o ycJIOBHIO
AB, CAy BC

c 4, BIC'AIB'C'I_A—“I'
ﬂpupasx—maaﬂ JE€BbIE 4aCTH H COKpauasd,
MOy 4YHM E::?Q OTKyARa
v CA— GA’
b BA _ BA
Yepr. 281. AT a‘g .

Cnenosartesnbho, C’ cosnazaer ¢ Cy.

134. a) Pemenne ouesumHo: ecau AA,, BB, un CC;— me-

AB, _CA; __ BC, __
Inanel TpeyroasHnka ABC, To BC—AB—CA— "

6) Ilycte AA,, BB,, CCi—G6uccexTpuch Tpeyronbinka ABC
(uept. 281). B cuay muaBecTHOTO CBOMCTBA GHCCEKTPHC TPEYro/ib-
HHKa

ABj ¢ CA__ b
4

[
a

a
BC a'AB ’ — %

28

rie a, b, ¢— cTopoun Ttpeyroasiuka ABC. Orciona

AB At BG__c b
Blc AlB ClA_'a 4 b
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B) Ilycte AA,, BB; u CC,— BbIcOTH Tpeyroabuuka ABC
(uepT. 282, a,6). M3 nono6ua TpeyronsuukoB CAC, u BAB,
HMeeM

46 __AC_ b
BA~ ABT ¢
AHRanoruuto
BA__c CB_
CB= a’ ACc—
A TaK KAK 3HAK MNpOM3BEIEHHs AG B4, CB n
p 1 CB AC' BA ONIOWHTENEH
A
14 4,
8, c
G H ’47 G
/i
a)
Yepr. 282.

(B 3aBHCHMOCTH OT TOTO, fIBJIAETCA JH TPEYrOABHHK OCTPOYrOJb-
HBIM HJIH TYNOYrOJbHLIM, BCE TpH a

COMHOIKHTE/S [OJOKUTENAbHE  HJH

IBa U3 HUX OTPHLATENbHH, 8 TPEThE

NOAGKHTENBHO), TO 8

AC, BA, CB,__AC, BA CB_ G
CB AC BA BA 'CB AcC™
S INC Y ¢ 77—
¢ @ Yepr. 283.

r) Ilycte kaxnaa u3 npambix AA;, BB, CB (uepr. 283)
gennuT nepuMmerp 2p Ttpeyronnuuka ABC mnononam. Torna

AB+BA =210 p_._p,BAl—p—-c.
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Ananoruuso
CAy=p—b, ABj=p—c¢, CB;=p—a, AC,=p—b,
BC,=p—a.
O1ciona nmeem
AB, CA BCI p—c p—b p—a

4TO W JIOK43blBaeT Halle YTBep)KlIEHHe.
n) Ilycts okpymnocTs, BiHcaHhas B Tpeyroabunk ABC, ka-
caetcst ero ctopoH BC, AB u AC coOoTBETCTBEHHO B TOYKax

Yepr. 284. ) Yepr. 285.

Ay, By n Cy (uepr. 284). B cuny wusBectHoro cBoficTBa Kaca-
TeJbHBIX K OKDPYXCHOCTH
ABIZ——ACI, CBI':CA“ BAI:—‘BCI;
AB;, CA, BC

oTCloNa (TaK KAaK NPOH3BEdeHHE BC AB CA 110JI0HTENBHO)
4B, CA BC_
BC AB CA_ .

e) IlycTe OKpyWHOCTb, BHEBMHCAHHAd B Yroa A Tpeyross-
Huka ABC, kacaercs ero cropon BC, AB n AC COOTBETCTBEHHO
B Toukax A,, A" u A" (uepT. 285). B Takom cayuae, oyesnaHO,

BA' = BA,, CA"=CA,, AA' = AA".
Orclona umeeM v
AA 4 AA"=AB-} AC-} BA,+ CA;=2p; AA = AA"=p,
AB+BA =AB-+BA'=p, ACHCA =p.
Orciona BHAHO, 4TO MpsMble, paccMaTpHBaemble B STOH 3sanade,
COBIAZAIOT C TeMH, O KOTOpnX FOBOpHTCA B 3afaue 134r).
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135. a). Ilycts m — npoussonbHas npamas, nepecekaloias

! B touke O (uepr. 286). CnpoekTHpyeM BepiiHHE MHOFOYTO/b-
HHKka AA,...A, Ha upamy0 m na-

pannensHo npamolt 7 nycTb npH ITOM

npoeKuHaMu Bepwud Ay, Agz..., 4

n

Yepr. 286. YepT. 287.

Oyayr toukn A, A,,..., A . OueBuniso, umeem

Ay A0 Ay ..... {Z_O_
ad, 04,’ a 43" 04, ’
Apy@py 4@ 440, 40

an-lAn OA; ! anAl - OA;

[TepemHoxas Bce STH PaBEHCTBA, MOJIYYHM
Agy . Ayay Ap—19p—1 Anan=
ad;  ady ap14n  azd
’ ! r ’
A0 4,0 Ay 0 A0

— 04, 04, " 04

7 * raKECR 7 =(—- 1)n’
04, 04, 04

n

4yTo H TPe6oBalOCh NOKA3aTh.
6) Ma paccmorpennss mnomtafed Ttpeyroasunkos A;02; u
a,0A, (4epr. 287) umeem

A1a1 . OAI sin A A10a1
aA; T QA,sin /£ aUA4,
rie, nanpumep, / A,Oa; cunTaeM nonoxuTEAbHEM, eciln OA; Halo

21 1, 0, Wikagpcxnd
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-~

nosepuyTs 00 coBMewlenns ¢ Oaq; NPOTHB YyacoBOH CTpeNKH, H
OTPHILATENbHEIM B MPOTHBHOM cJyyae. AHAJOTHYHO (01y4aeM

Ay OAysin £ AyOa,  Agag _ OAg sin £ AyOay

2,43~ OAy sin Lap,0As ' ayA; — OA, sin £a,04,* *°°

A2n-l T2n—1 — OA2n—l sin LAZn——I Oa2n~—l
T a4y 04, sin £ay,— 04;  °

[lepeMHOXHE BCE STH pPAaBEHCTBA H  Y4UTHBAS [IPH 3TOM, 4TO
4A10l11 :LarzOAn»{»l’/iAanZ: Lan+1OAn+2, w0y NIOYYUM!
Ay | Aty A1 g
oAy, aydy L ’

4T0 ¥ TPeGOBANOCH HOKA3aTh.

136. Ilo teopeme Uesnl Mil
HMeeM

AC, B4, _ CB
CB " AC BA

Ho B cuny m3BecTHOTO CBOHCTBA
OKPYXHOCTH HMEeM

AB,- AB, = AC, » AG,,
BCl . BCZ = BAI M BAz,
Yepr. 288. CA-CA, =CB,-CB,

=1.

(uepr. 288), orTKyZa, npousBels HeCJOXHBIE anreGpaHyeckue

npeo8pasoBaHud, OIYYHUM :

AC, B4, CB, AC, B4, CB

CB A,C BA T GB AC BA

B cuny Tteopemn. YeBn OTCIOHAa BHITEKA€T, YTO H NpiMHE
AA,, BB; n CC, Takie nepecexaioTcs B OAHOH TOUKE,

=1,

1387. Tlposenem cpesunne aunnn B'C’, C'A’, A'B’ 1tpeyrop-
nuka ABC n nycth A}, Bj, C;—TOYKH nepeceuyeHnss NpsMbIX

AA,, BBy n CC, ¢ cOOTBETCTBYIOLIHMH CPEAHHMH JHHHIMH Tpe:
yroisHuka (depr. 289). Torma, ouyesHIHO,

B4, ca CB _ ap AC g

ACc — AB’ BA T BC' ¢B T G4’
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Ho Ttax kak npamme AA;, BB, u CC, nepecexaloTCﬂ B OLHOH
TOYKE, TO B CHAYy TeopeMu Yesu

CA,  BC, AB __
4B CA BC

H, CJICOOBATEIbHO,
B’A{ CB AB o
A ¢ BA CB

[Mocnentee coorﬂomeune B cnay TteopeMs UeBnl o3nauaer,
YTO MOPSAMbIE AA n CC NpOBeJEHHbIE 4Yepe3 BepllHHb

A g 4 ¢
Yeprt. 289.

A', B u C tpeyroabnnka A'B'C’, nepecekalotcd B OJHOHA TOUKe,'
yTO H TpeGOBANOCh NOKA3aTh.

138. Hmeewm
ABI _ B;C, BlC == AB;;
clexoBaTeNAbHO, :

adaJiOTHUHO
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Tenepb JOKa3HBAEMBE MPELIOWEHHS TPAMO BRITEKAIOT H3 TEO-
pembl Menenas (3agaya 131) m us teopemn YeBw (3agmaua 133).
Je#tcTBUTEABHO,

AB, CA, BC, _
BC AB TA =~—1 (yepr. 290, a), To n

CB; AC, BA; :
BA cCB 4c

a) ecnu

1 (uept. 290, 6), TO 1

| BA, .
A4c 7

Yept. 290.

139. [lycre cropons BC, AC u AB rtpeyronbauxka ABC
(dept. 291, @, 6) paBub cooTBETCTBEHHO @, & u c¢. IlycTp nps-
mas AA;, npoxoadwas uepe3 epuwnuy A, ofpasyer co cTopo-
HamMu AB n AC TpeyronpHHKa COOTBETCTBEHHO YIVIH G); H 0.
B rtakom cnyuae, OYeBHIHO,

B4, SAABA, CA/_]l sin oy
Alc SAACAl

c-sin ay
T besinag *

bAA4, sin a,

o] = ro]

AHnanoruyso, ecan OGO3HAYHTH YIVIK, OGPA30BAHHEIE NPSIMBIMH
BB, n CC; coorBercTBeHHO c0 cTopoHamu BC n BA, CA u CB,
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39)

Yeprt. 291.
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yepes By, B2 ¥ Yy, Y2, TO MH Gymem HMeTh

CB, _asinf AC; _ &siny
BiAT ¢sinf,’ CB T asiny,

Hanee, tak kak npsmas AA; cummerpuyHa npsmMoli AA; OTHO-

cHTENILHO OHCCeKTpHCH yria BAC, ona ofpasyer cO CTOpOHaMu
AB n AC yrin 0y B o, H, CIEL0OBATENABHO,

’
B4, _ csinay
A’lc T bsing’

aHAMOTHYHO
! ’
CBy __asinB, ACy  psinvy,
B4 esaf’ cp asiny’

Otrciona B cuay teopem Menenas n YeBnl cpady ciaeayioTt npes-
JOXeHud 3afay a) u 6), B camoMm mese, Jerko BHIAETH, 4TO
By CB AG,___, . BA CB AC,
AC BA CBT AC BA CB
{aept. 291, a);
BA, CB; AC
AC BA CB
(dept. 291, 0).
He#icTBUTENBHO, PABEHCTBO aGCOMIOTHHIX BEJIHUHH IPOU3BE/IEHITH
OTHOUIEHNH

a) ecau

’ ’ ’

B4, CB AC _
AlC BiA CB

6) eciu =1, To u

BA, CB Ac, B4 B 4G
ACT BA’ GB © 4C’ BiAT CB

cnelyeT M3 IOJyd4eHHBIX BbllIE COOTHOLUEHUH; COBMaJZeHHe 3Ha-
KOB 3THX IPOHM3BeJeHHH cjelyeT W3 TOro, 4YTO, HAlpHMeEp,
TOYKa A] HAaXOMHTCA BHE WAH BHYTpH Tpeyroabuuka ABC omo.

!

BA
1
BPEMEHHO € TOYKOH A, T. €. 3HAK OTHOWICHHH Yol COBHAAAET

1

BA;
CO 3HAKOM OTHOIUEHHR ——~ .
A4 C

B) IIpenJioxeHHe 3azadyu B) TpeGyeT OTIEABHOTO AOKa3aTelb-

crpa. Ilycte MMMy n N{N,N, — npoexunn 1ouex M u N Ha

CTOPOHH TpeyronbRuka ABC (uept. 292).



139j PEIUEHUSA 327

W3 nonmobus rtpeyronsuukoB AMM; u  ANN, nMeeM

AM; __ AM ANy _ AN
AN, = AN * Anranorudno M, = A CeJI0BaTeNbHO,
AM; _ AM,

AN, =N, T e AM;- AN; = AM,- AN,. Ho nocaennee

COOTHOLIEHHe O3HaYaeT, u4ro Touku M,, Ny, M, u N, nexar
Ha OXHOM OKpyXHOCTH. LIGHTp 9TOH OKPYXHOCTH JEKHT HA e~
peceyeHUH MepNeHIHKYAPOB, BOCCTABJIEHHHIX K cTopoHaM AB

4

N

M
Yepr. 292.

n AC tpeyroibHuka H3 cepeann orpeskoB MN; u MyN, u,
CNeIOBaTENbHO, cormafaeT ¢ cepeauHofl O otpesxka MN. Touno
TaK We HOKasbiBaercsd, 41O TOUkH M;, N;, Ny u My nexar Ha
OZHOH OKPYKHOCTH C TeM ke LeHTpoM (O, OTKyda H BHTEKaeT
TpeGyeMoe yTBepKIeHHE.

Jlerxo noka3aTh, 4YTO BHICOTH TPEyroJbHHKA CHMMETDPHYHEI
OTHOCHTE/NBHO GHCCEKTPHC COOTBETCTBYIOWIHX YIVIOB paiHycaM
OIMHUCAHHOW OKDPYKHOCTH, NPOBEICHHHIM B BEPIUHMHH TPEYTO/IbHUKA.
OT1crona u M3 Teopemhbl HAcrosuwied 3agaud ClAeldyer, 4TO OCHO-
BaHUS BHCOT TPEyroJbHHKa H TPH CepelMHbl CTOPOH JiewaT Ha
OIHOM OKPYXHOCTH, LEHTP KOTOPOH HaxeNUTCH B CepegHHe
OTpe3Ka, COEIHHSIOLIETO LEHTP OMHCAHHOM OKDPYXKHOCTH Tpe-
yrobHHKA ¢ TOYKOH nepeceyeHns BHICOT (cM. Bhilue 3amadvy 99).
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140. JloxaxeM npexae Bcero TtpeSyemoe npemioxesne s
KaKoro-HHGyAb CHEHHAIbHOTO PAcloJOKEeHHs TpeyroibHukos ABC
u A'B'C' na naockoctH. Bynmem cumtath, Hampumep, 4TO Bep-
umaa A’ Tpeyronbunka A'B'C’ cosnamaer ¢ Bepunno# C Tpe-
yroabunka ABC, a BepwmHa C' pacnonoxena Ha cTopoHe AR
(uept. 293). B rtakom caywae npsMmele, mpoBeleHHHE Yepes Bep-
muiel A" n C' rpeyroabhnka A’B’'C’ mnapannenbHo COOTBET-
CTBeHHO cTopoHam BC wu AB Ttpeyroaninka ABC, coBnaialor

)
Yepr. 293.

C CAMMMH STHMM CTOPOHAMH, H I8 TOTO YTOOH YCJOBHE 3axaurn
BLINO/IHAJNOCH, Halo, 4To6b npamads BB’ 6buia napatieabna AC:
B 9TOM C/lydYae TOYKOH Mepeceyennd MPSMLIX, NMPOBEAEHHLIX yepes
Toukn A B' m C’ napannenbHo COOTBETCTBEHHO NpsMbiM BC,

CA n AB, sBnsietcs Touka B. TpeGyercs mOKas3aTh, 4TO B STOM
‘cayvyae npsMbie, NpoBexeHHble depe3 Toykn A, B m C napan-
NeNBHO cooTBeTCTBeHHO npsimbiM B'C’, C'A’ u A'B’, nepeceka-
I0oTca B onnoi Touxe. Ho mocnemnsis w3 stux npamelx cosnazaer
co cropouot A’B’ Tpeyroabuuka A'B'C’; Takum o06pa3oM, ocTaercs
A0Ka3aTb, 4TO npambie AM, u BM,, nposeneHune Yepe3 TOYKH
A u B napannenpHo COOTBETCTBEHHO mpsimpim B'C’ u A'C’, ne-
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pecekaoTcsi B Touke M, nexawell Ha cropoue A'B Tpeyronb-
Hnka A'B'C’,

[MpexnonowuM, 4To 9TO0 HE TaK, U O6O3HAYNM TOYKH mepe-
cedennss co croposoil A'B’ npsMuX, npoBejeHHHX uepes A m B
napannensHo cooreercreento B'C’ u A'C’, uepes M, u M,. [Ipo-
BeleM uepe3 touku M; m M, npamue MK u M,L, napanienn-
nue AB (K ects Touka Ha npsmoit AC, L —Toyka na npd-
Mot BB'). TlpeamonoxnM cnavana, uto upsavbie AB u A'B’
HemapaiienbHbl, W NPOAOMKHIM HX IO HX MEPeCceueHH B HEKO-
Topoii Touxke S (uept. 293, a). HokaweM, uto SM;=3SM,; Tem
caMbiM OyleT IOKa3aHO, 4TO TOukH M; n M, coBuagawt. Pac-
cmatpuBas cropoisl yraa ASC, nepeceyeHHbe Napa//ieNbHbiMH
npsimbivu AM, n C'B’, nonydum

SM, _ SA
SB T SC
CNeA0BaTEIbHO,
SB’-SA
SMZ ——‘__S_Cs—‘_‘ .
Ananoryyro u3 mapannensHocTH npsambix BM; u C'C cnexyer
SC.SB
SM1—-—§~7‘—-

Ho us napainenassoctu npameix BB’ u AC BuiTekaer

=22 wm SB-SA=SC-SB.
CnenosatensHo,
SM, == SM,,

410 ¥ Tpe6oBaNOCh NOKa3aTh.
Eciu xe npamsie AB u A’'B' napannennunt (uept. 293, 6), 10

B'My=AC', BM;=BC—CM;=AB—C'B=AC;
C1eJ0BaTe bHO,
B'M,=B'M;,
TaK YTO W B 3TOM cayvae Toukd M; u M, cosmanaior.’
Taxum o6pa3oM, Mbl NONHOCTHIO XOKA3a/H HAIIY TEOPEMY AR
yKa3aHHOTO CMENHAJbHOTO PACHOJNIOKeHHs Tpeyroabiukos ABC

u A'B'C’. Tocne 3Toro ywxe Jjerko yGeanThes, 9YTO Teopema
crpaBesnBa W B obmieM cayuyae. JefcTBHTENbHO, MPEANON0KUM,
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YTO KakKHe-TO TPH MNpsMble, NPOBEAEHHBE 4Yepe3 BepIIHHE HEKO-
Toporo Tpeyroashuka ABC, nepecekaloTCsl B OXHOH TOYke, B Ta-
KOM CJy4ae, Kak JIETKO MOKa3zaTh, MpsMbie, HapaJJjelbHbie nep-
BHIM, IIpOBelleHHHE Yepes3 BepIHHb APYToro Tpeyroasnuka A B C;,
CTOPOHH KOTOPOTO napajiefbHH CTOPOHAM TpeyroabHuka ABC,
TOXe IepecekaloTcd B ofHo# Touke, [Jast Toro uToBH NoKasaTh
N 3TO, TPENNOJOXKHM, YTO
IBE CTOPOHBI TPEYrOAbHNIKA
M, 1’4 A,B,Cy coBNAnAoT ¢ ABYMd
My g CTOPOHAMH  TPEYTO/BHAKA
ABC wu uumb ctopona B,Cy
oTanuda or BC (npuuem
B(C, || BC, wuepr. 294).
OGo3nauuM TOYKY rnepece-
YeHHs NEePBBIX MPAMBIX Ye-
4, pes M u npeanonoxum,
A & 0> 4o npaMbie, TpOBEneHHLEe
yepe3 Toukn By u C; ma-
pannesbHo npaMeiM  BM,
coorsercrBesio CM, ne-
pecexaior npamyio AM B aByx pasiuyHeiX Toukax M, u M,
PaccmarpnBas croponn yraa MAB, nepeceueHHble Iapasienb-
HWMH npambiva BM u B M, nonydaeu:
MM, __ AM

AM
BB, — a8 > MM= g5 BBy

Hepr. 294.

aHaJIOrH4YHO

MMZZ‘%%‘ 'CCI.

Ho u3 paccmotpenns cropod yriaa BAC, nepeceyeHHHX mna-
pannensHeiMu npsMeiMt BC u B,Cy, crenyer

BB, _ CG

“AB T AC
OTKyHa BHITEKdeT, YTO

MM — MM,.

Taknm o6pasoM, Toyka M, cosmagaer ¢ toukolt My, a sro
HaM H TpeGoBaNOCh HOKA3aTh,
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Teneps u3MeHss NOCAELOBATENBHO MO OIHOK CTOpPOHE, M
MOXeM nepedTH oT TpeyroabHhka ABC k n060My InpyroMy Tpe-
yroapuuky A ByC,, cTOpOHH KOTOPOTrO Mapaji/eNbHbl CTOPOHAM
Tpeyroabunka ABC. BosBpamiadce Ttenepp K Hame# 3azave, Ml
. MOMeM nepeH1 oT Tpeyroabhuka A'B'C’, pacnonomeHHoro no
OTHOWEHNI K Tpeyroabhuky ABC Tak, Kak 35T0 HMEI0 MECTo
B PacCMOTPEHHOM HAMH YaCTHOM C/ly4yae TeOPeMbl, K MPOM3BOJIb-
HOMY /[PYTOMY TPEYrOJbHHKY C TEMH K€ CaMbIMH HAIpaBIeHHAMH
CTOPOH, YTO H JOKA3LIBAET CIHPABENIHBOCTH TEOPEMbl B OOLLUEM
cayuae.

141. JoxasateapcTBO 3TOH TeopeMmbl AHAJOTMYHO PEUICHHIO
3agauyn 140. A uMeHHO, JOKaXeM MpexJe BCETO HAlly TeopeMy
IV HEKOTOPOTO CIIELHaNbHOr0 PacoNoKeHust Tpeyronbinkos ABC
u A'B'C’'. Tlpeanonoxum, 4To BepiumHH Tpeyroabhuka A'B'C’
JeXAaT Ha CTOPOHAxX (WM Ha
NPOLOMKEHUAX CTOPOH) Tpe-
yroapiuka ABC (uepr. 295).
[TycTs nepnedAMKynspsn, Boc-
cTapjeHHble u3 Touexk A’, B’
H C' COOTBETCTBEHHO K Mps-
meiM BC, AC n A, nepece-
KaloTcsi B OIHHOH Touke M
TpeGyeTcs I0Ka3aTh, UTO Mep-
nenaukyaspa AP, BQ u CR,
onyileHHele H3 Toyek A, B
H C COOTBeTCTBEHHO Ha Mmps-
mole B'C’, A'C'u A'B’, Toxe
nepecexkalTcs B OHHOH TOY-
xe M.

Coenunum Touky M’ ¢ Bep-
IIHHaMH TpeyroabHuka ABC. Yepr. 295.

Tak KaKk YeTHIPeXyroJdbHHK

AB'M'C’  MOXHO, OYEBUAHO, BUHCATb B OKPYXHOCTH, TO

L MAB = / MC'B (xak Buncanuble yrid, onupaioliuecs Ha

onny u 1y e ayry). Ho / M'C'B' = /C’ AP (xax yraui co B3a-

MMHO TIEPNEHINKY/IAPHLIMH CTOPOHAMHE); CJIEAOBATENbHO, HMEeM
£ MAC= / BAP.

TouHo- Tak Ke AOKasHBaeTcd, yTo

L MBA= [ CBQ, /MCB= / ACR.
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Tenepr HaM ocTaeTcss TOJNBKO BOCRONB30BaTHCHA TeopeMoH 3a-
nayn 139 6), u3 koropo#l BhTekaer, 4ro npamue AP, BQ u CR
HepeceKaTcs B OAHOH TOuKe,

[Mepexon or aTOro YacTHOrO caydas K obuleMy caydaio Jo-
C/IOBHO COBNAZAET ¢ SAKMIUUTENbHOH 4YacThi0 pelleHus 3aja-
un 140.

142, [Iycte AL=AN (uepr. 296)1). Hoxaxem, 41O Tpe-
yroabiuk LMN uMeeT HauMeHb-
wmyo mroinansk. [Iposenem wepes
TOYKY A Kakyw-au6o Apyryiwo
NpAMYIO; TNYyCTh, HANPHMEpP, OHa
nepecexaer ML B Touke L' u
nponomkenue MN — B Touke N',
Torza L'A < AN’, m6o upose-
Inednas yepes N npsimas, napad-
Hepr. 296. nenbHast ML, nepecedeT OTpPe3ok
AN’ B Touke L” Taxoif, uto
L'A=AL". Vs pasenctsa TpeyI‘OJIbHHKOB ANL" w ALL' Burte-
Kaer

Spmnrr = Sunar ~+ Spantr —+ Sanarrn >
>Sunar + Spavr = Spmni,

yT0 H TPebOBaIOCh AOKa3aTh.

- 143. a) O6o3naunmM npsiMylo, Ha KOTOPOH JIEKHT OTpe3ok MN,
yepes q. [lycTs npamble p u ¢ nepecekawrcda. Torma Bo3-
MOXKHB TPH CJaydas.

1° Toyka nepecedeHHs NPSIMHX p U § NEWKHUT
BHyTpn oTpeska MN. Toraa, yem Gamie HAXOAMTCH TOY-
ka X npaMOi p K TOYKE nepeceyeHHs NPIMBIX p U ¢, TeM 60buie
nenaerca yrodl MXN (4epr. 297). HauGosbluee cBoe 3uayenue
OH NpHMET, KOrza ero Bepuwuia X COBMAZeT C TOYKOH Iiepece-
yenus p ¥ g. Torma tpeyroabiuk MXN BHpPOAMTCS B OTPe3OK
n yron MXN craner PaBHEIM 180°,

1) HerpynHo nmposecTd uepes NaHHYIO TOYKY A BHYTPH yria Takyio
NPAMYIO [, YTO OTPE30K e BHYTPH yriAa AeAuTCH B TOYKE A TOmOAaM.
Jlns 31010, HanpuMep, AOCTaTOYHO OTIOKHTH AL” = AL’ (cM. 4ept. 296)
u mpopecTH yepes L" mpamyio L*N|| L'M,
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2° Touyka mnepecedeHHsds NPAMBX p H ¢ cOBna-
JaeT ¢ OXHHM M3 KOHULOB oTpe3dka MN, Hanpumep
¢ Touko#t M (uepr. 298). P
OGosnaunm wepes 1 w X
Z 2 COOTBETCTBEHHO OCT- 7
puifi ¥ TYNOH yrao Meway .
2HMHMH p M g (Tak 4to 7 M
1 2=180°). Ilpn
npn6$}éﬁuu toukn X K Hepr. 297.
Touke M yron MNX ctpe-
MuTcs K Hymo. [lostomy
yroan MXN Bce Bpems yBe-
JMYHBaeTCH H  CTPEMHTCH 2
xyray 180° — /1= /2,
eciu X opubamkaercs 97N 4
K M co CTOpOHH 0CTpPOro ) Yepr. 298.
yraa, win K yray 180° —
—/£2=/1, ecmm X npubmmkaetrcs k M cO CTOPOHH
tynoro yraa. [HedictuTenbHo, B mepoM caysae . MXN=—
=180°— /11— / MNX, a Bo BTOpPOM /. MXN=180°—
—£2— / MNX. Onnako, xorma touka X cosnanaer ¢ N,
yron NXM Bosce He cy-
mecreyer. Ilostomy B
3TOM cJdydae 3ajaya He
HMEET pereHus.
3° Touka O nepe-
ceyeHus NPAMBX pH
g NeXHuT BHe OTpe3-
ka MN (uept. 299).
[poBenem uepes touku M
# N OKPYXKHOCTb, Kacalo-
wylocs npamoit p. Takux
OKpyxHOcTelt OyaeT IBe
(touxn X m Y xacanug
Hepr. 299. 3THX OKpYXHOCTeH ¢ mps-
MOH p ONpeAeNdioTCcS K3
pasenctBa OM.ON = OX2==0V?), O6031auuM 3TH OKPY¥KHO-
cti yeped O, n O, Tax kak Bce Touku ayda OX, kpome X, qe-
XKAT BHe OKpPYWHOCTH Of, TO H3 Toukn X orpesok MN Buien
noa O6OJbIMM YIVIOM, 4eM H3 BceX JIPYrux Touek Jayyda OX;
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TOYHO Tak Weé W3 Toyku Y orpesok MN suzes noxn 66Ab1IHM
yrioMm, ueMm u3 Apyrux touek jayuya OY.

CpaBauM Tenepb Mexay coboft yram MYN n MXN. Tycts
paauyc okpywHocTH O, Goablue d4eM paanyc okpyvwuoctH Oy
rorna / MON> / MO,N (3zecb Oy n O, — LEHTPH OK-

1 1
pyxnocredt). Ho /L MYN= 5/ MO,N n / MXN =~ /MON.

CnenoBatenpto, / MXN > / MY'N.

Orciola caeLyer, 4yTo HCKOMOH TOukoH 6yneT TOYka KacaHuus
OKPYKHOCTH MeHhILEro paauyca ¢ npamoi p.

AHanoruyHo peligeTcs 3afaua B TOM CAyuae, KOraad npgMue
p ¥ ¢ napaniensss (depr. 300); TOABKO B 9TOM caydae Cylie-
CTBYET eNMHCTBEHHAd OKDPYKHOCTb, NMPOXOAsiias yepea TOYKH M
# N u xacawpwascs p.

X

r

Yepr. 300. Yepr. 301,

Jaa toro cayuas, Korxa p |l ¢, naaum eme apyroe pemenue. Jloka-
keM, YTO TOYKOH, H3 KOTOpOH oTpesok MN BuleH 0] HauGOJAbIMHM YIIOM,
Oyner Takag TOYKa NPaMOH p, yto TpeyroabHuk MXN — paBHOGeApeH-
upifi (wept. 301). Ilycts X — rakas Touyka, a X’ — moGas Jxpyras TOuYKA
npsamoli p. Hokaxem, uto yron MXN Goabwe yria MX'N. Tpeyroas-
Hukd MX'X w NX'X uMeloT paBHbie NJOLIaAH, TAK KaK Yy HHX €CTh
obimee oCHOBaHHe XX’ W BbICOTHI, OonyuieHHnle Ha X.X’, paBHbl. Cropo-
Ha MX emHOro TpeyroibHuka pasHa ctopore NX xpyroro. CiefoBaTesb-
HO, BRICOTH X'A u X’B, onylleHHble Ha TH CTOPOHBI, PAaBHBl MEMIY
coboft. Ilycts MX’ > NX’; torma yron XMX' tpeyroabhuka X'MA
MeHbme yraa XNX' tpeyroabnnka X'NB. CaenoBarenbHo,

L XMN+ £ MNX < £ X'MN 4 £ MNX',

a notomy £ MXN > /£ MX'N, 410 u TpeCOBalOCh A0Ka3aTh.



~
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6) OGosnauum npaMyw, Ha KOTOPOK JeKUT oTpeaok MN,
yepe3 p M pacCMOTPHM BO3MOXHHE CJYyYaH,

1° Ilpsamas p we mepecekaeT OKpyXHoctu S
(depr. 302). B 3TOM C/lyyae MOXHO MPOBECTH JBE OKPYXHOCTH
C; n C,, npoxoasawue yepes M u N u kacawwmnecs S coOTBeT-
CTBEHHO BHeIlIHEe W BHYTpeHHe (cM. pewleHue 3anauu 77 6)). O6o-
3HAYHM TOYKHM KacaHMsi STHX OKDYxHOCTeH ¢ S ueped K; n K

Yepr. 302.‘

(uepr. 302). B rakom caydyae, ecnium X ecTh Kakas yrojHo OT-
auYHag oT K; TO4YKa OKpPYXHOCTH S, TO

L MXNL £ MK,N

(yron MKN -— snucannsift u onnpatouguiics Ha ayry MN oxpyx-
nHoctu Cy, a MXN — yron ¢ Beplunuoif BHe Kpyra, omupawuuiics
Ha Ty xe Ayry). AHanorH4no, ecam Touka X oTauuHa or K,

£ MXN> / MK,N.

2° Jlpsamasa p xacaeTcd S M Toyka KacaHusg P
nexut BHe MN (uepr. 303). B srom cayyae cyuwecTByer
e€OHHCTBEHHasd OKpyxHocTb C, mpoxonsuias yepes M u N u ka-
catoutasicsd S (BHemHe). M3 Touknm K xacaHus 35TOH OKPYKHOCTH
¢ S orpesok AN Buaen nog HAHGOABLIIEM BO3MOXHLIM YIJIOM;
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NojA HaNMeHbIUWM BO3MOWHHIM YI/AOM (HYJNEBHM) STOT OTPE30K
BHEEH H3 TOuku P.

M N\ P

Va

Yepr. 303.

3° Ilpsamasa p kacaercs S W TOuka Kacanusa P
NexUT BHYTPH oTrpedka MN (4epr. 304). B atom cayqae
TOKE CYLIECTBYeT eNHHCTBEHHask OKpyxHocTh C, NpoXoAdias

Yepr. 304.

,

yepes Mu N u xacawowasncad S (BHyTpeHne). Us Touku K kacanus
atolt okpymHocTH ¢ § orpesok MN BHAGH TOX HAUMEHBIUHM
BO3MOXHHIM Yr/IOM; [OH HAHOOJBIIMM BO3MOXHEIM YT/IOM (PaBHLIM
180°) aror orpesok BuAEH H3 TOUKH P.
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4° Mpamas p xacaercs S B Touke M (uepr. 305).
Yron MXN, roe X — Touka OKPYKHOCTH S, CTPEMHTCA K HYJIO,
ecaH Toyka X npubmnkaercs K M ¢ OOHOH CTOPOHH OKPYXKHO-
¢tH, H K 180° — korna X mnpubamxaercs K M ¢ zxpyro# cro-

14

Yepr. 305.

poHn okpywHocTH., Oaunako, xoraa Toyka X cosmamaer ¢ M,
yron MXN He cywecTByeT, MOITOMYy B 3TOM Cjyyae 3ajavya He
HMECT peLUeHHd.

YHepr. 306.

_ b°Illpamas p nepecekael OKPYXHOCTbh S B TOu-
kax P, u P, nexawux BHe oTpesaka MN. B srtom
cayyae cyuiecTByloT IBe oxpywnoctH C; H C,, upoxoisuiue
yepes M u N wu kacaoupmecs S obe BHeilne (uepT. 306)
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utn oGe BHyTpenne (vepr. 307). Ecam Ky u K, — Toykm .Kaca-
HHSI, TO, KaK JIerKo BHAETb, LMXN,‘ rae X -— Touka OKpYX-
HOCTH, He NPeBOCXQAHT MO Kpa#-
Helt Mepe OQZHOrO M3 Yrios
MKN, MK,N, a umento, T10r0,
KOTODHIH OTBedaeT TOYKEe Kaca-
Hid, Aexaimeh no Ty xe CTOPO-
ny p, uro u X. Ilostomy orpe-
30k MN Oyzer Buaed noa Ha-
G0/IbILHM BO3MOMKHEIM YTJIOM AHGO
u3 TouKkn Ky, nu6o n3 rourn K,
(B 3aBHCHMOCTH OT TOTO, KaKoH
u3 yraos MK\N u MK,N Gonp-
we), au60 H3 o6eux Ttouex K
nKy(ecn /L MKN = / MK,N).
[Tox HauMeHBWUM BO3MONHBIM
yraoM (HYJeBHM) OTPe30K BHAEH
u3 Touek P, u P, nepeceyenus
pecS.

6° Otrpesox MN nepecexkaeT OKPYXHOCTH S B
ABYX Toukax P, u P,
OTHAHYHLIX OT TOYEK \M
M n N (uepr. 308). B
ITOM cCJayyYae TOke cyule-
CTBYIOT JZBe OKPYXHOCTH,
npoxogdine 4Yepe3 TOUKH
M u N u xacawownecs S
B Toukax K; u K, (06e
puyTpesne). B artom cay
yae  MXN, rae X—
[IPOM3BOJIbHAST TOYKAa OK-
pyxkuoctn S, Oyzer he
MeHblle, YeM 10 KpakhHeh
Mepe ofHH H3 yraos MKN,
MK,N (a wumesno,, 10T, A
KOTOpLI OTBe4YaeT TOUKe UYepr. 308,
Kacanust, Jgexauiefl ¢ ToH
®e CTOPOHH p, 4TOo B X).
IMosromy orpesox AMN Oyner BulAeH mMON HAUMEHBIINM YIJIOM #3
omsofi - u3 ABYx Touexk K;, K (mam u3  oGemx, ecam

Yepr. 307.

£
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4 MK (N = 4 MK,Ny. Tlox HanGonpIUMM BOSMOXHEIM YIJIOM
(180°) otpesox MN GyneT BumeH H3 TOYyeKk P, u P,.

7° Orpesok MN nepeceKaeT OKPYXHOCThL B O
HOH Touke, orauuyHo# or M u N (uepr. 309). B srom
cay4dae orpesok MN Oyner BH-
JeH Noja HanbONbILHM BO3ZMOXKHBIM

yriaoM (B 180°) wu3 Toukm ero P
fepeceyeHts ¢ OKPYXKHOCTBIO S

W TOS HAWMEHBIIHM BO3MONCHLIM 5

yrioMm (HyneBbIM) H3 BTODPOH TOY-

KU nepeceyenus upsiMoit p ¢ S.

8° Ilpamas p mepece-
KaeT oOKpyxHocTh S B
Touke M u BTOpasg TOUKA
P nepeceuenns pc S ne- Yept. 309.
WUT BHe oTpeska MN
(uepr. 310, 311). Orpesok MN BHIEH [OL HaHMEHBLIHM YTJIOM
(nyneBoim) us Toukn P. JHanee, ecan X ortauyuwo ot M, TO
£ MXN, n3mepsiownitcs nonosnnoit ayru MN’ (uepr. 310, 311),

re

4

Ve R
/
NN .

v
Yepr. 310, Yepr. 311,

Menblle yraa Mexxay NMu kacaTelbpHOH K OKPYKHOCTH B TOY-
ke M, usMepsioilerocs nososunoi ayru MN'P; ecan X ueorpa-
HuuenHo npubankaercs k M, 1o / MXN crpemutcs K 3TOMY
yray. Opnako ecan X cosmazaer ¢ M, 1o yroa MXN He cywe-
CTByeT; Takum o0pa3oM, B 3TOM Cl1ydae Ha OKPYXKHOCTH HEeT TOu-
KM, M3 KOTOpPOH oTpesok AIN BuieH noi HaHGOJBIUHM YIJIOM.

9° Ipsamad poepeceKkaeT OKPYXHOCTbh S B TOUY-
ke M u BTOpas Touka PunepeceyeHusd p ¢ S AeXHUT

23 g o. LIKAApcKHUE 1 AP,
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puytpu MN (uepr. 312), Orpesox MN BuIeH nox Hau6onb-
wnM yraom (pasnnm 180°) u3 rouku P, [anee, ecim X ecTb
omiMunass of M Touka okpyksoctH S, T0 S MXN (u3Meps-
rownicas ayrod M'N’; cm. uept. 312) Gonnlie yria Mexny p
H KacatenbHOH K okpyxHoctH § B Touke M; ecau X Heorpa-
nuueHHo npubamiaercs k M, o / MXN crpemntcs K aTOMY
yray. Opnnako ecin X coenazaer ¢ M, To yron MXN ue cy-
ILECTBYET; TAKHM 06Pa30M, B ITOM CJAyYyde Ha OKPYWKHOCTH S Her
TOYKH, U3 KOTOpO# orpesok MN BuIeH mog HAUMEHBIIM YIJIOM.

/
J/
/ g
M I 7
4
X
s
Yepr. 312. ) Yepr. 313.

10° Hakosen, ecan Toukn M u N o6e nexaT HA OK-
pyxHocTH S (uepr. 313), 10 yron MXN, rie X— Touka
OKPYXHOCTH, MOXET HMeThb TONbKO JBa 3HAYEHHs, 3aBHCSALIHE
OT TOro, ¢ Kako# cTOpoHH OT p pacnonoweHa touka X. Ilo-
9TOMY B 9TOM ciay4yae oTpe3ok MN Buiaed nolx HauGOJbLIINM BO3-
MOXHBIM YIJIOM H3 Bcex Touek omHo#t myru MN oxpyxksHoctH S
U NOJ HauMeHbIUIHM BO3MOXHEIM YIJIOM — H3 BCEX TOYEeK BTOPO#
ayru. Ocobo caeayer oTMeTHTh caydaif, xoraa MN ectb aua-
merp S; B 9TOM cayyae orpe3ok MN BHIEH M3 BCeX TOYEK OK-
pymHOcTH S NOA OEHHM EQUHCTBEHHBIM YTJIoM (paBHeiM 90°),

144. a) PaccmoTpum cienywiine caydau:

,1° Bepwuus A 1 B exaT 10 pasHHEe CTOPOHH
npsaMo# [ (uepr. 314, a). Ilycts C— TOuKa nepeceyeHus oOT-
pesxka AB ¢ npamoit I, a D— nwo6as Touka npaMol [, oTanyHag
ot C. Tak kak AD -} DB > AB, To nepumetp Tpeyroiabhuka ADB

AB-}-AD-+DB>24B.
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C apyro#f cTopoHH OYEBHAHO, YTO ecau Touky D 6pats Ao~
CTaTo4yHo 6au3ko K C, TO mepHMeTp Tpeyrointinka ADB MowHO
coenaTh Kak yroaHo GAM3KuM K YIABOeHHOH JjinHe oTpeska AB.

Heprt. 314.

OTcioja BHITEKAEeT, 4TO B 3TOM Clyyae TPeyroJbHHK HaM-
MEHBIIEro NepuMeTPa BHPOWAAETCS B «TpeyroabhHk» ABC, T. e.
B IBaXH B3fTHIH 0Tpe3ok ADB; mepuMeTp 3TOro «TPeyro/bHUKAY-
paBedn 2AB:

AB—+4BC-}+ AC=AB-}- AB=2AB.

2° Touxn A u B aekaT no ofHY CTOPOHY HpS-
Mo#t ! (uept. 314, 6). Ilycte Touxka A; cumMerpuuda Todke A
OTHOCHTEeNbHO NpsAMoi [, a D — npousBo/bHAsT TOYKA NPIMOH /.
Torga nepumetp TpeyroapHuka ADB

AB-+AD - BD=AB-}+ A,D -} DB,

n6o AD=AD. Tak xak cymma A D - DB Gyner HauMeHbLIeH
B TOM cay4ae, ecan D cosna-

xaeT ¢ Toukoit C mepeceyeHus ﬂ‘
otpeska AB ¢ npamoit [, To ’/" \
HCKOMBIM TPEYTOJIbHHKOM C HaH- 8. A '\
MeHBIIHM  [epuMeTpoM  Gyner < N Z
tpeyroabunk  ACB. : N AN

6) PaccMotpum caexyroune RSN
caydau: Y

1° [Ipsambie { u m na- ’ G
pannenbus  (depr. 315). Yepr. 315.

OnyctuM ¥3 A NepneHiuKyssip

Ha 9TH npsiMble; NycTh B u C— TOYKH mepeceyeHHsl STOTO NepreH-
IuKyaspa ¢ npaMumu [ u m, a By u C;— nmobHe npyrue nase
TOUKH, pachoNOKeHHne cootBerctBento Ha ! u m. Toraa,

23*
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ovesnnno, AB, > AB, AC; > ACu B,C,”>BC. CrenosateibHo,
AB -+ BC+ AC<AB, + B({C; -+ AC;. Tlosatomy Hckombit Tpe-
YTOJNbHUK BHIPOXIAETCS B ABAXIB B3ATHH oTpesok ABC.

2° [Ipavwme [ 1 m nepecexaiTCq.

A. Pacemorpum cHayana tor caywaif, korna BepmuHa A
AW HUT BHYTPH OCTPOTO yraa oOO6GPasoBAHHOTO
3TUMHU npaMuMu (dept. 316). Iycrs ABC— xako#i-nudyinb
TPeyTroJbHUK, BEPIIMHH KOTOporo B u C newar COOTBETCTBEHHO
Ha npaMbix / U m, 1 nyctb O-—— TOUKA mnepeceyeHus MNPsSIMLIX
I'n m. Ecau xorst 6u oZHa U3 BEpUIHH, HATpUMEP B, JEXHT He
Ha Jyye, OTPaHHYHBAIOLIEM YroJ, coaepwaluuii Touky A, To Ta-
KOH TPeYrOJbHHK MOXHO 3aMEeHHTb TpeyroiabHukoM APB;C, nMmew-
IUHM MeHBIUNH IepuMeTp M TakHM, y KOTOpPOro BepuinHa B
JIeWHUT HA BTOPOM Jyue npsmoit [
(ectn OB = 0B, 10 CB, < CB,
AB; <_AB).

Ilycrs Tenepb AB'C' —npo-
U3BOJIbHEIH TPEYTOJNBHUK, BEpLIU-
Ho koToporo B u ' aewar Ha

Yepr. 316. Yepr. 317.

aysax O/ u Om Takux, 4T0 TOYKa A JKHT BHYTpH yraa [Om
(no npennénoxkerno — octporo). OGO3HAYHM TOYKH, CHMMETDPHY-
Hple TOuKe A OTHOCHTEABHO NPAMBIX [ M m, COOTBETCTBEHHO
uepes A; u A, (uepr. 317). [lepumeTp Tpeyrompuuka AB'C’ pa-
BeH Anune JoMaHolt A,B'C’'A,, ubo A, B —B'A u A,C'=AC'.
Ho sT1a nomanas Gyxet nauMeHbpmiel B TOM cAyuae, eciu oHa
OyZLeT OTPEe3KOM, COCIMHSIOUMM TOYKH A; W A,. Taxum o6pason,
gepuinitl B W C HCKOMOTO TPeyro/ibHMKa HauMeHbLIero mnepu-
METPR aekaT Ha Tepeceuenun oTpedka A A, ¢ npamemu I ¥ m,
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B. Ipambe / nm B3aHMHO NEPNMEHANKYATDH L.
Toraa orpesox -A;A; (cM. caydaéh A) mpoxoauT uepes Touky O
(uept. 318). Toukn B n C nepecede-

Hus ortpe3ka A;A, c¢lum cosnanaioT 4
Mexay co6oi u ¢ Toukoi O. Tpe- 4 A
yroibHHK ABC ¢ HauMmeHbiUUM TIEpH-
METPOM BHIPOXKIAETCH B «TPEYTOJbHUK? )
AO ¢ IBYMH COBMABUIMMHM BEepLUHHAMH, 1] 7

B. Touka A neXHT BHYTpPH
Tynoro yraa, o6pa3oBaHHO-
ro npsMumu [ u m, Ilposeaem A
uyepes Touky O npamywo I, peprieH - Yepr. 318.
KyJnspHylo X [, W npamyic m’, nep-
newaukyaqapuyio K m. Ilycte A sgexutr Buytpn yraa m'Of
(yepr. 319). Torma HCKOMBIM TPEYLOIbHHKOM GYIET IBA¥IbI
Ba3siTEl orpesok AO (BepwmnHhl B U C TpeyrosbHHKA COBNAZANOT
¢ ToukoH O). [na AOKA3aTEALCTBA PACCMOTPHM MPOHU3BOJAbHLIN
TpeyroJpHUK, Bepludel B u C koToporo Jjexatr Ha [ W m,

) m )
4 4 4
e
gl e q! ;
//, 4 “‘ ' /’, “| L
) i !
I~ iy Z I
e 7 \ i
i \ I/ 1
N/ -.
N ;o
57\‘\,_‘\ / \
8 l P T
I
e _ 8
Yepr. 319. Hepr. 320.

Torma, ecain B u C nexat cooTBeTCTBeHHO HA ayuax Ol u Om
(xak na 4epr. 319) u B’ ——TouKka nepeceuenns orpeska CH ¢ nps-
Mo#t m’, TO

AB-BCAC=AB-+BB' + B'C+ AC>

> AB'-B'C+4 AC>2A0
(cm. xenyyait B). Ecan ke xora Obl oxka Bepiunsa, Hanpumep B,
He aexut Ha ayde Ol (uepr. 320), to AB > AO (rax kak
B tpeyroibuuke AOB yron O tyno#t) u
AB-BC+- AC™>2AB™> 240.
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IycTs, Hakomen, Ttouka A He nexur BHyTpu yrna I'Om';
Hanpumep, A nmexurt sayTpu yria ['Om (uepr, 321). Onyctum
u3 A nepnenaukyasp #a [; nyctb D u E — TOYKH nepecedyeHus
3TOTO MEPNEeHRHKYNApa COOTBETCTBEHHO ¢ npsaMuiMi / u m. Toraa
ans moboro Tpeyroabuuka ABC Gyaem umeTb

AC—CB+AB>2AB> 24D = AD -+ DE }- AE;

CJIGIOBATENBHO, MCKOMEIM TPEYTOJAbHHKOM OYIET CAYXHTH ABAKIK
B3aTHIt orpe3ok AED.

Takum obpasoM, Koraa ToYka A NeKHT BHYTPH TYynoro yria,
06pa30BaHHOrO TPIMBIMU [ H 11, TO TPEYTONbHUKOM C HaHMEHBLIHM

m p )
N ﬂ —‘])\ _ l
Z‘ ————— i 11 IRN
N 7 i / AN
______ i / AN
AN . i 3 N\ :
/1"
£ com J
Y/ L
A &
Yepr. 321. Yepr. 322.

nepumeTpoM OymeT HWAH IBaXIR. B3ATHH o0Tpe3ok A0, wuin
ABaWIE B3ATHH nNepneHIuKyasdp, onylueHHbi u3 A Ha /[, unn
IBa¥ ALl B3ATHIH MEPNeHANKYIp,
onyuieHHBIH U3 A HA m (B 3aBH-
CHMOCTH B KaKOM H3

]
i
1
]
I

7 7z, \
A P T
2 {'/,
"/
” 3 £ 8
Yepr. 323.

OT TOTO,
tpex yrios I0m', m’'Ol' u I'Om
aexut Touka A).

B) PaccmorpuM cienyioonue
cayyau:
1° Bce Tpm npsamue

mapangenbHb ME@XIAY CoO-
6oit (uepr. 322). B srom cay-
Yae MCKOMBIM TPEYTONBHHKOM Oy-

IeT, OYeBHIHO, o6uwmit nmepnenaukynap DEF 3THX Tpex NpaMbiX.
3amaya. umeerT GecyHCJEHHOE MHOXKECTBO pPELicHHH.

2° I napannensHo m; n nepecekaer I M fm COOTBETCTBEHHO
B To4kax Dy n E (uepr. 323). Pemennit Gyner OecyncaeHHoe
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MHOWECTBO, 4 HMEHHO, TAKOBHIMUM GYIYT HBAXIHW B3ATHH nepreH-
nukyasp DE x npamuiv [ M m, IBaXIH B3ATHH nepneamuky-
asp DE; x npamum I uom u mo6oifl INBa¥ I B3ATHH nepnengy-
kyasp k ! m m, 3akniouensni mexny DE u DyE; (u6o
AC+CB+AB>2AB>2DE

3° MMpamuie I, m 1 n nepecekawrTcs u obpasyior
TynoyronbHu#i Tpeyroaphuk LMN, yron L Ttyno#t
(4ept. 324). Kamnoh touke A npsmoit ! cOOTBETCTBYeT olpene-
JICHHBIH TPEYrosibHHK, UMEIOIMH HAHMEHLUUR NepHMETp cpelu
BCEX TPEYrOJbHHKOB C ONHOM M3 BepliiH B A ¥ JABYMA APYrHMA

Uepr. 324.

Ha npaMbix m U n (cMm. 3agmauy 144 6)). Ecan rteneps BHOGpath
TPEyro/bHUK HAHMEHBIIETO NEPHMETPa CPeIH BCEX TPEYroJbHH-
KOB, COOTBETCTBYIOLIWX pa3HuiM TOuYkaM A npsmo#t [, To 3TOT
TPeyroJibHUK, OueBHAHO, M OyaeT uckoMuM. Ecanm A nexnr
BHe oTpeska MN, To mnepuMeTpP MHHHMAJbHOTO TPEyroJbHHKA,
cooTBercTBYlOLIEro Touke A, pasen A;A; (cMm. uepr. 324) n
Gonbue AA,; nanee, AA,=2AP>2MK, tae MK ectb mnep-
NeHIHKynsp, OnywiesHu# u3 Toukn M Ha npswyio NL=m, 1. e,
AA; >2MK. Tax xax nsawan B3aThil 0Tpesok MK ecTb BbI-
POXJIEHHH TPEYTOJBHMK C BEpIIHHAME Ha NpaMubix I, m, n, To
TOYKa, Jexauias Bue orpeska MN, He MoxeT OHITh BepUIHHOH
HCKOMOTO Tpeyroamsuka., Ilycts, nanee, npsmue m' u n', npo-
BeleHHHE 4Yepe3 TOYKy L mNepmeRmgHKYNAAPHO COOTBETCTBEHHO
K m u n, nepecekaior orpesoxk MN B toukax E u D. Munn-
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MaJbHBIM TPEYTO/ILHHKOM, COOTBETCTBYIOUIMM TOuKe A’ oTpeska
ME, Gynet iBIATbCA ABAXIAHl B3SITBIH NEPHEHAHKYJISP, OMyILEH-
HH u3 TOukn A’ Ha NpIMyI0 7; HaHMEHLIUNM H3 TAaKAX Mep-
NeHAnKynapoB sBasgercds EL. MHHUMAaNbHBIM TPEYTOALHUKOM, CO-
orBercTBylowuM Touke A” orpeska DN, Oyner NBamab B3ATHH nep-
HNEeHANKY/AADP, ONYUEHHBIH W3 TOUKH A” Ha NPAMYIO #; HAHMEHbLINM
H3 Takux nepnedankynsipos 6yaer DL. Hakoueu, touke A"’ ot-
peska DE B KauecTBe HaMMeHBHIETO TpeyroabHuka 6yzeT coor-
BETCTBOBATD ABAMCAN B3fTH# 0Tpesok A''L; #HauMesbmnuM ua
TaKHX OTpe3keB OyaeT Beicota SL Tpeyronbuunka NLM. Ho u
DL u EL, ouesunno, Gonbuie BuicoTn SL. CiemoBatenbHo, Hc-
KOMEIM TPeyrolbHHKOM GyAeT ABaxIbl B3siTad BhicOTa LS, omyLuieH-
Has U3 BEpIUNHB TYNOTO yriaa tpeyroibHuka LMN.

4° [Tpawue [, m, n-nepecexkanwTcs U 06pasywT
ocrpoyroasuuil Tpeyroabunk MLN (uepr. 325).

Hailnem cnauana, kako#l u3 TPeyroJbHHKOB, BIHCAHHBIX B
Tpeyroabuuk MLN (T. €. TakuxX, y KOTOPLIX BepIUHHBI JeXaT
Ha CTOPOHAX TPEYTOJABHHKA
MLN), nMeet HauMeHBIIHH
nepuMeTp.

Ecin A jewur Ha cro-
pose MN, 1O Tpeyro/nbHu-
KOM HaHMEHBIIETO Mepu-
MeTpa Ana Hee OynmeT Tpe-
yronabuuk ABC, tiae B n
C — nepeceueHusl OTpeska
AlA, (Toukn A, u A; cumM-
METPHYHBI TOUYKE A OTHO-
cnreabdo LA u cootser-

Hepr. 325. ctBeHno LN) co cropo-

_ namu ML u LN. Tlepu-

METP 9TOr0 TPeyrolbHHKAa paBer BeauduHe oOTpeska A, A,.

Hatinem To nmonoxenne Todkn A Ha orpeske MN, n1s KoTo-

poro orpesox A;A, Oyner naumenbmum. Tpeyronbhuk A;LA,
paBHOGEApEHHBIH, TaK Kak

AL=LA 1 AL=LA,

Yron npu ero BepuIMHE He 3aBHCHT OT MOJOXeHHS TOYKH A n
pasen 2/ NLM, tak kak L ALN= ALN n [ AlLM=
==/ ALM. Ho u3 IByX paBHOGEApEHHHX TPEeyroJbHHKOB C OX-
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HHM YTJIOM NPH BEpUIHHE, OYEBHIHO, TOT HMEET MEHbIllee OCHO-
BaHKe, Y KOTOporo 60KOBadg CTOPOHA Menblue. A Tak kak 60KOBHE
cTopounl A,L u A,L Tpeyronbuuka paBHbl B XaHNOM cayuae LA,
T0 AA, OyleT HanMeHBIIHM B TOM caydae, koraa LA HauMeHb-
wu, T. e, LA ectb BucoTa tpeyroasHuka LAMN. Takum o6pa-
30M, H3 BCEX BIHCAHHBIX TPEYTO/JbHUKOB HAHMEHbIUMH mepHMerp
Gyxer mumerp Tpeyroabhuk AyByCy, rae Ay— OCHOBaHHe Bhi-
cotl AyB,.

[Mokawem Tenepp, YTO HalneHAHH TPEyroNbHHK OyAeT MMeTh
HAHMeHbIKH NepHMETP H3 BCEX TPEYroNbHHKOB, BEPUIHHE KOTOPHX
JAexar Ha npaMbix Z, m, n, Jas aToro Ham octaercsl CpPaBHHTH €ro

Yeprt. 326.

TIEPIMETP ¢ IIEPHMETPOM MHHHMAJILHOTO TPEYTOJbHUKA, NOCTPOLH-
HOTO IS TIPOH3BONbHON ToukH A, nexauieil Bue otpeska MN (uepr.
326). Ecain A nexur Bie orpeska MN ciesa or Toukd N, TO
MHHHMa/bHBIM TPEeyroJAbHUKOM I8 Hee GyeT uiH IBax/b B3ATHH
oTpe3ok LA, win ABaxIbl B3ATHH NepneHAnKyasp, ONyLUEHHHH
u3 Toukn A wa npamyw LM. Ho LA Goapwe BhcoTH LA, Tpe-
yroabiuka ABC, a nepnenankynasp, onyuleHuufi na ML u3 ka-
Kof-mn60 Touku, nNewawei BHe orpeaka MN caesa ot N, Gosablue
yem Bbicota NQ.

AHaJIOTHYHO TNepUMETPH MIHHMAJBHHX TPEYyroJbHHKOB, COOT-
BETCTBYIOUIMX TOUYKaM NpaAMOf [, nexaiuMm copasa or Touka M,
6onbme onnof m3 Buicor LA, unun MP tpeyronstuxa LMN, p3s-
tol aBaxau. Ho kaxpas Beicotra (B3siTas NBAXIh) €CTb BHPOX-
JeHHbIH BUHCAHHLIA TpeyroiibHuK, A 13 Bcex BNHCAHHBIX Tpe-
YrOALHHKOB HAHMEHbIUHK nepuMeTp umeer TpeyroabRuk AyByC,.
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Tak kak AyB,C, ecTb BNUCaHHHH} TPEYTOJBHUK € HaHMEHDBLINM
NepuMETPoM, TO OTCI0JA caenyeT, 4To ByN u CyM TaKxe BHCOTH,
TaK KaK MBH MOIJIH HAa4HHATh pacCyxienue He co cTopoHnl MN,
a co cropousl ML nnuw LN 1 noayuuts OTClOA3, YTO AAs Tpe-
yronbuka AyByC, HaHMeHbILETO mepuMeTpa TOuKa B, eCTh OCHO-
BaHHE BHCOTH M Touka Cy — OCHOBaHHE BHICOTH. TakuM 06pa3oM,
B PacCMATPUBAEMOM C/yude HCKOMBIM TPEYTOJNbHHKOM HAHMeEHb-
mero nepumerpa OylneT TPeyrodbHHK, COEAHHA UM
OCHOBAaHHS BHcOT Tpeyroasunka LMN,

Yepr. 327.

5° MMpamule I, m un, nepecexasich, 06pPasyloT
npamMoyroabHuit Tpeyroabuuk LMN, [ L=90°
(uepr. 327). Ecan Mu GyaeMm paccMaTpusaTh Tpeyronbuuk LMN
KaK mpelenbHbll cayyali TYNoyroabHOrO TPeyroJbHHKE, TO 10Jy-
YHM, YTO HCKOMBIM TPEYTO/NbHHKOM HauMeHbILero nepumerpa 6yner
BagTas JABawAb BricoTa LK, onyiiedsass M3 BEpIUHHL NPAMOro
yraa.

Yepr. 328.

Tor e pesynbraT MH nonyuyuM, ecan GyleM paccMaTpPHBAaTh
tpeyronbik LMN xax npeideabhuifi caysai ocTpOyronbHOTO Tpe-
yroJbHUKA,
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~
6° Mpamue I, m 1 n NpPoXOXAT 4Yepes OXHY
TouKy O (uepr. 328). B atoM cayyae MCKOMBIEE Tpeyro/bHHK
HAUMEHBIIIETO TIePHMETPa, OYEBHIHO, BHPOXKIAAETCS B OAHY TOY-
Ky O: «TpeyrosibHuk» HyJIEBOT'O NEPHMETPa.

Npumeuanune 1. HaMeTuM KOPOTKO elie OOHO NOKa3aTelbCTBO
TOr0, 4TO H3 BCEX TPEYrOAbHHKOB, BIHCAHHBLIX B IAHHBIH OCTPOYTOJbHBIH
Tpeyroasuux MLN, HamMmeHplu# nepumerp OyneT uMeTbh TPEyrodib-
Huk AyByCy coenunsiomuii ocnopanua Beicor MNL. Tlycte O — uentp

Yept. 329.

OKDYIKHOCTH, ONMHCAHHON okomo TpeyrombHuka MNL, MT — kacareabHas
K 3TOH OkpymHOCTH_B Touke M (uepr. 329, a). Torna

£ LMT= / LNM,

Tak Kak ofa yraa uamepsiorca moaosuHoll xyru LM. C apyroit CTOpoHsL,
B3 HOJOGHA LPIMOYTObHBIX TpeyrosbHukos LMA; u ByMN nonydum
ML M4,

MN — MBy’

OTKyHa caenyer, uto Tpeyroibuuk LMN monoGen tpeyroisHuky MAyB,,

T. €. MBI IOJy4YaeMm
: L LNM= / A,BM.

Crenosatensto, MT || AyBy u, snauur, OM _| ByCy. TouHO TaK iKe MOKa-
apiBaercd, uto ON | AyCy, OL | AyB,.

IMycte Tenepb ABC ectb kakoH-n1u60 oramdusifi oT AyByCy Tpeyronb-
‘HuK, BuHcauubii B MNL (uepr. 329, 6). O6osHayas pamuyC ONHCaHHOH
OKPYXHOCTH TpeyroibHuka AMNL "uyepes R M yran, o6pPasoBaHHhIS

24 . 0. Wkaspekud 1 Ap,
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CTOpOHamMu Tpeyroibhuka ABC coorseTcTsenno ¢ OM, ON u OL, ue-
- 0e3 o, § u v, moayyaeM

Sn MNL=SpB,M8,+ Spane, +Sac.Le, =
1 1 1 1
5 A-Boy+ 5 R-ACy + 5 R-GCoBy =5 R (Bolo + Ao+ 4oBy)

H
SAmMNL=Sp Bya+ Spanc+SacLe=
=-é—R-BAsin a—{—%R-AC sin B—{—%RCB sin 7 <

<4 R(BCHAC+ 4B)

OTKYIa Cpasy CJIeNyeT, 4To
ByCo+ AyCo 4 AsBy<< BC+ AC L AB.

Ilpumeuanne 2. AHazoruyHo 3sagave 144B) MOXHO MOCTABHUTD
safauy 00 OTBICKAHHM YeTHPEXYTrOoNbHHKA HAaUMEHbLIErO MepH-
MeTpa, BEPUIMHBI KOTOPOrO JEKAT Ha YeTbipeX RaHHBIX npambix. OaHako
B INIPOTHUBOIIOIOMHOCTb 3afaue 144B) pelwreHde 3TOi 3anaun BO BCeX
cAydasX, KOrla OHa HMeeT elHHCTBEeHHOE pellieHHe, GyAeT AaBaTbCs BhI-
POXIEHHBIM YeThIPEXyTOJbHHKOM (cM., Hampumep, K. Apamap, Die-
MeHTapHasi TeoMeTpud, 3afava 362a), Yunearus, 1948). Boobiie MOMHO Mo~
Ka3aTb, 4YTO 3ajaya «BMMCATh B JAMHBIH f-YTOAbHUK A-YTOMLHUK HaH-
MEHbIIEr0 BO3MOMHOIO MepuMeTpa», 6y1eT, BooOlle IrOBOPs, HMETh €IHH-
CTBEHHOE H NPHTOM HEBHIPOXAEHHOE pellleHHe B CAyvae HEeYeTHOro n H
6yner HeBO3MOMKHA (T. e. OyAer IPHBOAUTH K BRIPDOXJEHHBIM MHOTOYIOab-
HHUKAM) UAM HeONpehe]cHHA B CAyvae HETHOTO A,

145, MMepeoe pemeHue. [loctpoum Ha cTopoHax maHHOTO
TpeyroabHuka ABC BHe ero paBHOCTOPOHHHE Tpeyroabuukn ABC,,
ACB, u BCA, (uepr. 330). Torma, kak noKasaHO B peUIEHHH
3apaun 686), npamble AA,, BB; n CC, nepecekaloTcsi B OJHOH
touke O, H3 KOTOpOH Kawxnmasd cTOpoHa Tpeyrosnbuuia ABC puiaHa
nox yraom 120°1). Ilycre Teneppr M — npousBoJibHas TouKa
wiockoctH Tpeyrospunka ABC. IloBepHem Ttpeyroabinx ABM

1) O6a pemenus HacTosiMe#d 3ajaud NpeAnonaraiT, ure Touka Q
nepecedeHNs MOCTPOEHHHIX Ha CTOPOHAX TPEYrolbHHKAa CErMEHTOB, BMe-
matomux no 120°, cymectByeT M JEKHT BHYTPH Tpeyroabuuka. [lo-
crnentee o6CTOATENLCTBO HE OyneT HMeTb MeCTa, €CAH OLHH M3 YIJIOB
Tpeyrojbhuka Goabme 120°. [IpenocTapiseM uuraTeno CaMOCTOSTENbHO
JloKa3aTb, 4TO B 3TOM IMOCIEIHEM cay4ae HCKOMas ToYKa COBHajaer ¢
BePIUMHOA TYNOro yria TpeyrolbHHKa,
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BOKPYT Toukn A Ha 60° (mo wacosoit crtpenrke). ITycts Touka M
nepedger npu stom B Touky M;. Torma tpeyroabunk AMC ne-

Ay

Yepr. 330.

peinét B tpeyronsuuk AMB;. Tlpn sToM M uMeem
AM=AM, = MM,,
CM:BlMl

H, CJeI0BATE/IbHO,

AM~-BM - CM =B M+ MM+ MB> B,B.
Tak kak
A0+ BO-}-CO=B,B

(cM. pewenne 3agauu 686)), To
AM+BM—-CM > AO - BO 4 CO.

Cnenosarensno, Touka O u ecTh ucKoMad.

Brtopoe pemenHne, Ilyctb O ectb TOYKa, U3 KOTOPOH
BCE CTOPOHH TPEYrolbHHKAa BHAHW nox yraom 120°, PQR —
onucaHuu#t Bokpyr ABC TpeyronbHHK, CTOPOHH KOTOpPOTO mep-
NEeHANKYAIpHE cooTBeTCTBeHHO K OA, OB u OC, M— kakas
yrogHo apyras Touka TpeyroibHuka ABC (4ept. 331) (Tpeyrons-
uuk PQR Gyner, oueBuaso, paBHOcTOopoHHuM), Onyctum us M

24%
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neprneHaukyaapu MX, MY u MZ na cropoun tpeyroasuuxa PQR.
Herpyauo Buzers, yro

OA-+ 0B+ 0C=MX -+ MY -+ MZ
(npor.u,e BCero M0Ka3aTh 3TO NpemjiokeHue, ecli BOCIOJIbL30BATH-

R g_Y g

R

Yepr. 331,

cst TeM, 4T0 Sp por =Sp0pq - Sp00R -+ Spore==Spmre -
~+ Samer -+ SaA mrp). Ho, ouerumno,
MX << MA, MY<s<MB, MZ<MC,
OTKyZa ciaenyer, 4TO
OA- OB+ 0C << MA-+ MB-{ MC.

146. [Tepeoe pemenne. lycts AD, BE u CF — mennanu
tpeyronbnnka ABC, [—Touka nepeceyenns Meauan, P— ocHo-
BaHHE MEpNeHIUKyAdpa, ONYWEHHOrO H3 MPOH3BOAbHOK TOoukM M
da menuany AD (uepr. 332). Coeaunum TOuky M ¢ TOuUKAMH
A, B, C, D u [l Tlycre ans oupenenensoctn / MIA<T90°,
£ MID >90°. Us rtpeyronpuukos MAI n MID nonyuaem

MA2 =MI%4- AI? — 24l -1P,
MD2=MI?--1D*-2ID-IP.
YMmuOwadg BTOpPOE M3 3THX PaBEHCTB HAa 2 H CKJAajAwBafg, N0Oay-
yaem (yuuthiBast, uyro 2/D=Al)

MA? - 9MD? = 3MI% -\ Al -}~ 21D3,
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Ho MD ecty Menuawa TtpeyroibHuka BMC, a ID — Menuana
Tpeyronbuuka BIC. Otciona no usBecTHOH ¢opmyne umeem

MD? =1 (MB? 4 MC?) — 1-BC?,  ID?=(IB*+ ICt)— 7 BC?
H, CIENOBATENBHO,
MA? | MB? 4 MC?— L+ BC? =
= 3MI? - 1A - 1B - IC*— . BCY;
MAR -+ MB? - MC2 = 3MI2 - [A2 - [BE - IC%. (%)

W3 nocaenne#t dopmyns cpasy cieayer, 4TO HCKOMOH TOY:
KOH #BJASETCA TOYKA nepecedeHus MeAUaH TPEYTONbHHKA.

g

Yepr. 332,

Bropoe pemenne. [Ipusenem eule onHO H3ALIHOE PEIIEHHE
3amaun, Tpebylolllee MeHblle BHUYNC/IEHUH, yeM NEPBOE pelieHHE.
[lycts Ay, B, C;{—cepeaussi cTOpoH Tpeyronpuuka ABC
co cropoHamn @, b, ¢; M—mpousaBonpHas TOYKA IIIOCKOCTH
(uepr. 333). Hdomonuue TpeyroabHuk AMB 0 napajanenorpaMma
AMBM', 6ynem nMeTh (CymMMa KBaIZpaTOB AHArOHajlel mapaiie-
JIorpaMMa paBHA CYMMe KB4ZPATOB BCEX €ro CTOPOH)
2MA2 - 2MB? = MM'? |- AB?
Win
2MA? - 2MB? = 4MC? - c2.

TO'{HO TaK Xe JIOKaablBaETCﬁ, qTO
2MA2 4 2MC = 4MB] - b2
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MB? - 2MC? =4 MA} - a2,
CxnanpiBasd 9TH TPH PaBEHCTBA, NOJydaeM
AMA? - 4MB? + 4MC? =
= 4MAT -+ 4AMB} -+ 4MC] + a2 - b7 - ¢

a2+h2+cz
” .

HIn
MA} 4 MB} -+ MC; = MA? - MB? -+ MC? —

Takum o6pasom, cyMMa KBaApaToB pacCTOSHHMI OT NPOH3BOJb-
HOH TOYKH IVIOCKOCTH A0 Todek A;, By, C; oT1nyaercs Jauilb
Ha MOCTOSHHOE cJlaraeMoe OT CYMMHl KBaApaToOB pacCTOSHHA OT
3TO# e ToukH RO BepiumnH Tpeyronbhuka ABC. Orciona cne-
AyeT, YTO CyMMa KBaIpaToB paccTOHMI OT Toukn M HO BeplunH

Yepr. 333.

tpeyronbunka ABC 6yner Haumenbllelf 15 TOH %e TOUKH, CyMMa
KBAJpaTOB PAacCTOSHHA OT KOTOPOH JO BeplIHH TPeyro/bHuKa
AB,C, fiBnfieTca HauMeHbUIEH,

TouHo Tak e cyMMa KBaIpaTOB paccTOsHui oT Toukn M
‘a0 Touexk A;, By n C; OyseT HauMespumieHd a1 TOH TOYKH,
CyMMa KBaJpaTOB pacCTOfHHH OT KOTopo#f 1m0 cepenud Az, By,
C; cropon Tpeyroiasuuka A,B,C; faBAsieTcs HamMeHbLueH; cymMa
KBanpatoB paccrogHufi ot Toukun M n0 touek A,, By, C, Gyaer
HauMeHbIeH a1 TOH TOYKH, CYMMa KBaJpaTOB pAacCTOSHHHA OT
KOTOpOH L0 cepemnH Ay, Bj, Cy cTOpoH Tpeyronbuuka ApfR,C,
fiBnsieTcs nanMenbmeR m T, A. Takum obpasom, MH fioayuaem
cucremy TtpeyronsHukoB ABC, AB\Cy, A,B,C,, AB,Cou 1. 8.,
KaXIu#i U3 KOTOPHIX COCTaBJEH H3 CPEeAHHX NUHHI NpedblIyllero;
U TOoro 4ro0b HalTH TOYKYy, CyMMa KBaApaToOB PacCTOAHHH OT
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KOTOPOH [0 BepIIHH IEPBOTO TPEYTOJIbHHKA ABISETCS HAHMEHb-
wel, mocTaToyHo HaBTH TOYKY, CyMMa KBapaTOB PaccTOsSHHH OT
KOTOpPOM 10 BeplIMH KaKOro-HHGYAb M3 STHX TPEYrOJBHUKOB
Haumenbmas. Ho sce tpeyrombnukn ABC, AB|C;, A,B,C, u
T. L. NOAOOHH MexJy co60H M CTOPOHBl KaXJOro B JBa pasa
MeHbllle COOTBETCTBYIOINX CTOPOH NPEeALAYIIErO; TAKUM 06pasoM,
CTOPOHH Tpeyroabuuka AB;C, B nRa pasa MeHbllle CTOPOH Tpe-
yroasnuka ABC, croponbl A;B,C, B YeThipe pas3a MeHblle, CTO-
pounl AgB,Cy B Bocemp pa3 Menbmwe u T. X, Orcioma cienyer,
uTo Tpeyroibuukn A,B,C, nupn
n — 00 «CTArUBAIOTCH K TOYKE»,
T. €, YTO BCe BeplIHHH 3THX
TPEyroMIbHHKOB BCce Gosee IIpH-
6/MXKaTCd K OAHOH M TOH we
touke | miockocta (4ept. 334).

Orciona caeayer, 4ro eciu
n IOCTATOYHO BEJIHMKO, TO pac-
croanns MA,, MB,, MC,, rae
M — nponsBo/bHAf TOYKA IJIO-
CKOCTH, BCe OYNYT OY€Hb Mo
oT/1HuaThesl OT paccronnus M,
C/IELOBATENEHO, CyMMa MA,,—{-—MB —]—-MC GYIET CKOJb yro-

HO Mano oTamuatbes ot 3M/2 Taknm obpasoM, Touka, cymma
KBAAPATOB PAacCTOAHHA OT KOTOPOH IO BEpLIHH KaXJIOro H3 Tpe-
yroasuukos A, B,C (=1, 2, 3, ...) aBiIserca HauMmeHburef,
JOMXKHA COBNAAATh C TOYKOH, yTPOECHHHIH KBaJpaT PaccTOAHUA OT
KOTOpOH #0 Touku [ siBaseTcs HamMenblIHM, A TakoH TOYKO,
OueBUAHO, fBAsieTCH cama Touyka /.

Tenepb HaMm OCTaNOCh TOABLKO BHIICHHTH, 4TO 3TO 3a TOYKA.
Ao uverpyano caenatb. [lpoeeaem npsameie AA;, BB, CC; (cm.
4yepT, 334); 910 OyIdyT, OYEBHIHO, Meduaun Tpeyroibunka ABC,
Ho stn npample 6yayT OLROBPEMEHHO CAYKHTD H MELHAHAMH
TpeyroasHuka A,B,C,; cnepoBaTe/lbHO, TOYKAa NEpPeceyeHHs Me-
Inas TpeyronbHika ABC dRnsgeTCS OZHOBPEMEHHO H TOYKOH ne-
peceyeHnd MeauaH Tpeyroibuuka A,B,C;. Toyno Tak ke TOuka
nepeceuyeHns MeanaH Tpeyrosibhuka A;B,C, aBnsieTca OJHOBpe-
MEHHO TOYKOH nepeceyenns Meanad Tpeyroabhuka AyB,C,; TOuka
nepeceyeHuss MeAHaH TpeyroibHnka A,B,C, fABIfeTCHE OJHO-
BpeMEHHO TOYKOH mnepeceueHHss MEAMAH TpeyrodbHHKa AgB,C,
n 1. 4. CienoBarelbHo, TOYKA llepeceyeHus MeAHaH TPEyronbHuKa

ilepT. 334.
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ABC gBnserTcsi 0OJHOBPEMEHHO TOUYKON MepeceyeHHs MenMaH BCex
HAMWNX TPEyroNbHUKOB. A 3HAYHT, STa TOUKA NEWHUT BHYTPH BCeX
TPEYTrOJAbHHKOB; CJEJ0BaT&NIbHO, OHA JO/MKHA COBHNACTH ¢ TOY-
Ko# [, K KOTOpOH CTSTHBAIOTCH BCe HALIH TPEYTOJbHHKH,
IlpuMeuanne. Bee Mol umenn dopmyny
a2 2 g , 2B

MA2 4 MB?  MC? = MA{ + MB; - MC} -]——-—4———-.

COBepHIEHHO AHAJOTHYHO MOJYYacM

2 2 2
ai -8 ¢
MAE - MB? - MC2 = MA? - MBLLMC} +- —1—4‘—+——‘ ,

a b ¢
rie a—=-— bl:?’ ¢1 = -5 — CTOOHbI TPEYTOIbHAKA ABC, wan-

2 2
M4 3~ MB? 4~ MC} = MA2+MB2+Mc§+‘-’_+—’I’Zi“—Z.

Janee, Takxe uUMeeM
‘ MAS+ MB} -+ MC} =M+ MB} 4 mc} - EH 22
MA 1+M 1_1+M n—l_MA2 + MB? —]—MC2 —l—‘-l-zif:if-
Cknansipast Bce 9TH GOPMYJIBI, IONYUHM
MA? 4+ MB2 + MC2 =
a2 B2 12
=MA, 4 MBL4-mc} 4 P2

@Bz g2 B2 Q24-b2te2
+— Tttt =
_1___1_
_MA2+MB2+M02+ +—1(a2+b2+c2)=
'y
g1
— MA - MB 4 MC2 - — o (@2 - 82 - c2).

Tlepexons Tenepb K Npeneny NpH 7 —> co W 3aMeyasl, 4T0 MPH STOM
MA% 4 MB% 4 MC? —, 3MI2 (cu. Bhuwe), MMeem

MA2 L MB? - MC? = 3MP2 - E’Z_ini-”z ,

YTO. PaBHOCHIABHQ GopMyJe (*) EepBOro peulenus 3afayd.
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147. JokaxeM, 4TO MHHHMYM CYMMH KBAaZPaTOB PaccTOAHUE
IO CTOpPOH TPEYroJbHHKA HOCTHraeTCd B TOYKE, PaCCTOSHHSA
KOTOPOH OT CTOPOH NPOMOPLHOHANbHH 3STHM CTOpPOHaM (crocob
TOCTPOEHHs STOH TOYKH, M3 KOTOpOoro GydeT BHTEKATh, YTO OHA
"CYLeCTBYET H JIEXHT BHYTPH TPEYTONbHHKA, MH LaIUM B KORUE
pellieHHst 3a7auH).

[Tycts ABC — npou3BOAbHHE TPEYroabHHK M mycth O —
Takasi TOYka BHYTPM HEro, 4YTO OTHOIIEHHe PAacCTOSHHH OT Hee
0 CTOpPOH pPaBHO OTHOILEHHIO STHX cTopoH (4epr. 335).
Onyctum u3 Touxu O nep-
TIEHIMKYJIAPH HA CTOPOHH
TpeyroabHuka. O6Go3nauuM
yepes L, M u N ocHoBa-
HHUS IEPIIEH TUKY/IAPOB, 0Ny~
LIIEHHBIX COOTBETCTBEHHO Ha
cropount BC, AC u AB.
ITo ycaoBuio

OL:0OM:0ON =
=BC:AC:AB

WIH WHaye: CYUIeCTBYET
TaKoe 4HCIO0, R, UTO

BC=Fk-OL, ' | N
AC=FE-OM, Yepr. 335. Gy
AB=F-ON.

Coenuunm Touky O ¢ Touxamu A, B u C. O6osHayuM ue-

pes S maowans Tpeyronsuuka ABC u uepes Sy, S, m S, coor-
BETCTBEHHO maowand TpeyroasnukoB COB, AOC u BOA. Torxa

Mbl 6yAeM HMeTb
S=8,48;+ S,

Ho, ¢ npyroﬁ CTOPOHHI,

BC.
S, = CzoL:—g—.OLz,
SzzACéOM: % oM,

AB.
e S= 2ON-=—_§.0N2
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H, CJeJO0BaTE€/ILHO,
k
S= 3 (0L?+ OM?-}- ON?).

[Tyets temepy O — nponsBojbHAS TOYKA TPEYroJibHHKA, OT-
audnag ot O. Ilposemem wuepe3 Toyky O, mpsMble, mapaiens-
Hoe orpeakam OA, OB u OC. OGo3naunM TOYKH mepece-
yeuusi npsamoH, mapanenbHoi OA, co CTOpoHaMH (M/IH NPOLOJ-
weuuamu cropon) AB u AC dyepes A; u A,; npsamoH, napai-
nenbnoit OB, co croponamn AB n BC-—yepe3 B, u B,; nps-
Molt, napajnensuoit OC, co cropoHamn AC u BC—wyepes Cp u
C; (cM. wepr. 335). OnycrnM, nanee, u3 toukH O, nepresa-
KyJdphl Ha CTOPOHBI TpeyroabHuka ABC u 0603HauHM HX OCHO-
BaHud COOTBETCTBEHHO uepes L;, M; n N,. Haxouen, o6ozHna-
ygM uepe3 S; mromanb Tpeyroabauka A,0,B;, uepes S, mio-
mialbp Tpeyrojsunxa A,0,C, n uyepes S, Mrowtank TPeyroJbHHKA
B,0,C;.

MHOroyroJbHHK, COCTaBJEHHHH H3 TpeyroabHukos A,0,B,
A,0,C, w B30O,C5, comepwut Tpeyronbink ABC BuyTpH cebi H
HOTOMY HMeeT IJOWadb, OO/BILYI0, 4eM 9TOT TPEYTOJbHHK, T. e,

Si48+5>s.
C npyro#t CcTOPOHH, H3 noZOGHA TPEYrOJbHHKOB AOB u
A101317 AOC wu AZOIC21 BOC n B3Olca ciaenyer

AB,=k-O,Ny, A,C,=Fk-OM;, ByCy==Fk-OLy;
TaKHM o6pa30M, nMeeM
Si=%o0M, 5==~%0M F=2% o0}
CE(ONI -+ O+ O,L) =5, 5+ 5 > 5=
—=%(0L2 4 OMz - ON?),

0,L% -+ O,M; 4 O;N: > OL? - OM2 |- ONE,

yro W TpeGoBajOCh AOKA3aTh.

3afimeMmcs Tenepb pa3bICKAHHEM B TPEYroJbHHKE TOYKH, OT-
HOLIEHHE pacCTOAHHM KOTOPOH 1O CTOPOH PaBHO OTHOWLEHHIO
CTOPOH.
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IIyets ABC — nompexxneMy  IDOM3BOJBHBIE  TPeYro/bHHK.
Bosbmem BHYTpH Hero mpoM3BOMBHYIO TOYKY O, H mnpoBeseM
yepe3 Hee JIyuH, MepHeHANKYAApHbIE K CTOPOHAM H HepeceKaiolne
STH CTOPOHH (MJH HX NPONAOMKEHHUS).

Hycrs I — ayn, nepneaauxkynspunt k BC, m— ay4, nep-
NeHIuKyAdpHut ¥ AC W m-—Jayu, NepneHAnKyIapHnfi x AB
(uept. 336).

Orioxum Ha ayue [ or Touku O orpesox O,L;, pasumii BC,
Anajnornuno na ayde m oriowum orpesok O,M;, paeduifi AC,
n Ha ayye n orpesok O;N,, paBubifi AB.

Yept. 336.

Yepes toukn L, M; nu N, npoBefleM mnpsMbie, NEPIEHAUKY-
JASIpHble COOTBETCTBEHHO K [, m, n. Oun 06pa3yioT TPeyroibHUK
A(BCy, nonobantit Tpeyronsnnky ABC.

Touka O, OTCTOHT OT Kaw/ao# H3 CTOPOH 3ITOT0 TPEVTO/b-
HHKA Ha PacCTOsiHUH, OTHOCSLIHEcS Kak 9TH cTopoHe. Ocraercd
HaiflTh B tpeyroabHukKe TO4YKy O, COOTBETCTBYIOWLYI0 MpPH I0-
nobun touke Oy. i

Has storo coeauHuM Todky O ¢ naw6o#f napoit Bepinud
Tpeyroisunka A,B,C,, nanpumep ¢ By u C;, u 4epes coorBer-
CTBYIOLIHE BepuinHW Tpeyroasthuka ABC nposenem mpsiMble, na-
paanetsusie OB n OC;. Touka X mnepeceyenud, O4YEBHAHO,
u Oyaer nckomoft toukoit Q.
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148. Tlpemnonowum cHavana, 410 ToukH A H B nexar no
pa3HLie CTOpPOHH OT npaMod PQ, u nycTb M—Ttakad Touka
9TOH npgMOH, 4TO

cosLAMP_ b a
cos LBMQT 17 &
a

Yeprt. 337.

MycThb Temepb X — npoUsBO/IbHAS TOUKA TPAMOH, OTaMYHAst oT M.
Hoxawem, 4T0

AM | BM _AX | BX
T tT <z T7-
OnyctuM 43 Toukn X neprneHmuxyiaspn Ha npsamboie AM w BM

1 0603HAYNM OCHOBAHHSA 3THX MEPNEHAHKYISPOB COOTBETCTBEHHO
yepes C u D. Jlerko BuieTb, 4TO

MC=MX-cos e,

MD=MX-cos §
u

MC __cosa @

MDD cosB ™ B ?
T. €
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Teﬂepb y®e JIerKO npuiATH K TpeOyeMomy pe3yabTary:
+BM__AC+CM+B;VI__AC+CM+
+MD M - + b .
Ho AX™> AC u BX > BD. CnenopateinHo,
+BM <AX 48X b ’

orkyﬂa‘
b AM+-a-BM< b-AX--a-BX,

410 U TpeBOBaNOCh HOKA3aTh.

Ecmu toukn A m B jexat mo OIHY CTOPOHY OT HPSIMOH PQ,
TO, OTPa3HB OAHY H3 HHX OTHOCHTENbHO 3TOH NPAMOH, Mbl CMO-
WeM NPHMEHHTh NPUBEIEHHOE BHIIIE N0Ka3aTelbCTBO.

v/ A -
A
c
A z
=71
-~
/’/’ ﬁ
o
P
g PH 4 A
Yepr. 338.

149. TlpeoGpasyeM mnomo6HO  uyeThipexyronabHuk ABCD
(AB=4a, BC=b, CD=¢, DA==d; uept. 338) c koapdn-

[
LIHEHTOM MOACGHS k:_——E; npu stoMm cropoia A'B’ npeoGpaso-

"BaHHOTO 4YeThipexyroioHuka A'B'C'D’ ctaner pasxa cropone CD
yernipexyroabinka ABCD. TlpunoxuM Temepb YeTHPEXyrosb-
nuka ABCD n A'B'C’D’ paBHLIMH CTOpOHaMH, K4K YKa3aHO Ha
yept. 338. Ilnowans Bceil obpasoraBweics ¢puryps ABCD'C'D
paBHa, 0YEBHAHO, Sygep—tSapcy = (1 k%) S,pcp. Hs TOTO,
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uTo yeTwpexyronbiuk A'B'C’'D'  nomoben  YeTHIPEXyronib-
Huky ABCD, caenyer, uto / BCD' = / ADC’ (na yepr. 338
ABCD_AA—]-éC Z ADC'=360° — (/D4 / B)).
ITpoussenenns crtopon Tpeyroasuukos ADC’ w BCD', 3axnio-
4alOUIUX paBHBIE yrabl, Takwke paBHbl: d{(k-b)=0b(k-d). Taxum
obpasoM, Sapcr=3Sgcrr ¥, cCjaenosateabuo, Sipeprorp=—
= (1 £#2) S, 50p=Sanmrc’. Yetnpexyronbunk ABD'C’ apnsercs
Tpaneuuelt: napannenbHocTs ¢Topod AB u C'D’ cnemyer us pa-
BEHCTBA BHYTPEHHHX HAKPECT J/EKAlUMX YIJ0B, 06pasOBaHHBIX
uMu ¢ cekyme# CD. Ham Hano BHACHATH, B KAaKOM ciyyae
nnowanb tpaneund ABD'C’' ¢ sasadnbiMH ocuoBaHHAMH AB—a

c2
n C’D'=k-c=-:t- Oyner maubonbmiefi, T. €. B KakOM Ciyyae
9Ta Tpaneuus HMeeT HanGONBIYIO BEICOTY.

IMpoenem C'P)\D’'B u paccmotpum Tpeyronshuk AC'P, uMeio-
wuit Ty e BHCOTY, 4TO M Tpaneuus ABD'C’ u ocsopasie

a2 — c2
a

AP—_—-AB——C’D’=a——-Z—2:

OTMeTHM, YTO PA3HOCTH KBaApaToB OOKOBHIX CTOPOH S3TOrO
TPEYTONbHAKA NPH 3a4AHHEIX CTOPOHAX YeThpexyroacnnxa ABCD
apasieTcd  (uxcupoBannofl, [eficTBHTENBHO, IO TeOpeMe KOCHHY-
COB HMeeM

AC"?=AD?-}-DC'? —2AD-DC’cos / ADC’,
C'P?=D'B?==BC*-- CD'?—2BC-CD' cos / BCD’,

HoTai Rag AD.DC' = BC-CD'
H
£ ADC' = / BCD',
T0
AC? —C'Pr =2 -} (k- b)2 — b2 — (k-d)? = (d2 — b?)(1 — k?)=
' ' (@ =) (a2— )
=——.
Iycts C'H —Buicota tpeyroabuuxa AC'P. Torza
AC'?= AH? - C'H?; C'P?== PH2-}- HC"?,

AP

= AH? — PH? = (AH - HP) (AH — HP),
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H TaK Kax 4
2 a? — 2

AH+- HP:AP:AB—-PB:G——;: y (M
a

TO

AHFHP=2=%, (+%)

Pasenctsa (¥) u (*¥) DONHOCTBIO ONpenendlOT IOJOXEHUE
ToukH H. A ecam ocHOBaHWE BHICOTHI, ONyUIEHHOH H3 BepuimHu C'
Ha CTOpOHY AB, ue 3aBHCHT OT yrjoB Ttpeyroibuuka AC'P, To
SICHO, 4TO BhicoTa C'H Oymer nauGonbiuell B TOM Ciyyae, KOTia
cropona AC’ Tpeyroabunka AC'P 6yser nanGonabuedt, T. e.
koraa AC'=AD-+DC', [ ADC'= /D / B=180° wu
BOKPYT 4eThipexyroabHuka ABCD MOXHO onncaTbs OKGYXHOCTD.

C npyroii CTOpOHH, M3BECTHO, 4TO BCETIa CYLECTBYeT eIHH-
CTBEHHBIA BOHCYEMBIH B KPYT YETHIPEXYTONBHHK, CTOPOHH KOTO-
POTO, B3ATHIE B ONpEAEJEHHOM MOpALKe, HMEIOT Hanepel 3alaH-
Hbie IJauHe @, b, ¢, d W KOTOpHff MOXHO BHHCATD B KpYT.
IMocTpoenne 3TOrO YeTHPEXYrONbHHKA HETPYILHO YCMOTPETh U3
BHILENPHBEAEHHLIX PacCyXAeHni (0T10wuM AB=a; 3Has OTpPe3KH
AP=AB—C'D',PC' = BD'==BC—+ A'D'u AC=AD -+ B'C/,
Mbl Cpa3y MOXeM 1ocTpoutTh TOUKY C’, a C/IeNoBaTeNbHO, H HAHTH

Yept. 339.

pepimny D dernipexyronsnuka ABCD). Ilpu 3TOM B yc/oBHH. Ha-
crodilefl 3aiayn HeT HeoOXOAHMOCTH TpeGoBaTh, YTOOH MOPSAOK
CTOPOH B ueTHpexyroabunke ABCD 6bu1 onpenened (npeanosioke-
HHe, U3 KOTOPOTO MB HCXOAH/H B HALUEM pellieHHH): eCH B KaKoM-



364 PELEHHUS [150

60 vernpexyronshuke KLMN CcTOpOHH cleldyioT, Hampumep,
B nopaake KL=—a, LM=—d, MN=056, NK=—c¢, T0 niowanb
€ro MeHbmie naoWmamM veTopexyroabuuka KoLoMyNy (Kyly=a,
LiMy=d, MNy,=05b, NyKy=—c), KOTOpbilfi MOXHO BOHCATbH
B Kpyr, a OJOUaAb NOCJHEJHEro YeThPeXyroJbHHKA, KAaK JErKo
ycMOTpeTb M3 uepT. 339, paBHa IIoLIAAH YeTHpexyronbinka ABCD,
KOTODHIH MOXHO BIHCATH B KPYr cO cTopoHamMH AB=—aq,
BC=b, CD=¢, DA=d.

150. flpumem u3BecTHHH HAM IIeDHMETP WCKOMOTO YeTHIpex-
yroJbHUKa 3a €AHHHLY, Bynem uckatp e yetnipexyroiasink ABCD
C JaHHLIMH YTJAaMH, HMelolunit nepuMetp 1 ¥ HauGoABIIYIO BO3-
MOXHYIO JIOIiagb, a KakoH-mu6o wernipexyroabiuk A'B'C'D’,
nogo6Huit ABCD. Hnowanp yerbipexyroasuuka ABCD, mnonoG-
Horo uerwipexyroasiuky A'B'C'D' u umeromero mnepumerp 1,

S
paBHa, O4YCBHIHO, OTHOLIEHHIO ‘-0—2 maowan 4YeTepeXyroJbHHUKA

ABCD x kBanmpary ero nepumerpa. MHelctsurtenbuo, xosddu-
IHEHT HOJLOOHA 4YeTHpPexyronbuukos ABCD u A'B'C'D’ paseu

: 1
OTHOUIEHHIO HUX MEPUMETPOB, T. €. — (nepnMeTp YeTHIPEXYyTroab-

Huka ABCD pagen 1), mowans ABCD pasna mnowagu A'B'C'D’,
YMHOXEHHOH Ha KBaapaT ko3pduuuenta momobus, T. e,

1__S
TR

Takum of6pasoM, Halia 3agaya CBOAMTCA K TOMY, YTOOHI
HaHTH TOT H3 YeTHPEXYroJbHHKOB, HMEIOILHX Hanepel 3axaHHble
yrasl, JJsi KOTOPOTO OTHOUIEHHe MJ/I0IIanyM K KBaldparty nepH-
MeTpa HMeeT HanGosbluee BO3MOHOe 3Hauenne. Teopema 3azaun
yTBEepXAaeT, 4To Takum Oyler uernlpexyroabHuk ABCD, xoro-
phifi MOXHO OmHCcaTh OKOJMO OKPYXHOCTH. [okaxcem 3Ty Teopemy.

ITocrpoum rtpeyronbuuk ABF, nBa yria KOTOPOTO paBHBI
yraam A u B uckomoro uyeTwpexyroisiukal), Ham namo nepe-

1) TaxoH TpeyroJbHHK HEBO3MOKHO NMOCTPOMTH JHIIH B TOM CJIyYae,
KOrJa CyMMa KaxzblX ABYX COCEJHMX YIJIOB ueThlpexyroabimka ABCD
pasHa 180°. B 3ToM HCKIIOUHTEJbHOM CayYae TeopeMa Hactosmiell 3a-
Jayd MPHHEMaeT CAeAyIOUMA BHI: AOKa3aTh, YTO H3 BCeX Na-
pPananesorpaMMoB ¢ JAaHHBM OCTDHM YIrAOM M 1aHHBIM
NepUHMeTpPOM HanGOAbWYI0 OJAOMAalb BMeET pomo, IJTa
TeopeMa MOXET ObTb O4YeHb IPOCTO AOKas3aHa aareGpanyeckd. JleHCTBH-
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ceyb STOT TPeyroNbHuK mpsModt CD naHHOTO RANPaBIEHHs Tak,
4yTOGH Yy MOMyYHBIIETOCs ueTHpexyroiphunka ABCD ornowenne
NAOWAMH K KBagpaty nepumerpa OHJIO BO3MOXHO GOnbUIAM.
Briumiem B Tpeyroabauk ABF OKpYXHOCTB W npoBeseM npamyio CD

F

Yepr. 340.

3alaHHOTO HampaBieHUs TakuM o06pa3oMm, 4TOOH OHAa Kacanach
Bnucannof okpywhoctn (vepr. 340). [okxawem, uto 4eThipex-
yroaeuuk ABCD oGnadaer ykasaduelM cBoHcTeOM. Pacecmorpum
yethlpexyronbiuk ABC'D’, rme C'D’— npoussonchast npsmasd,
napaaneabias CD. HaM HalO 1O0Ka3aTh, YTO

Sapep Saprpy
ABTBCYCDTDAR= ABFBC +C0 FDAp*

TEALHO, 0G03HAYUM 3anaHHBIA OCTPHIH yroa mnapaiajsenorpaMma uepes a;
CTOPOHBI NapaijenorpaMma NycTh GyayT paBHbl a H 2p — a, a cTOpPOHH
poMba — p U p (4p ecTh oIl mepuMeTp napaniejorpaMma u pomoba).
B stoM cayuae

Snapamenorpamma —=a(2p—a)sine

poméa =p? sin g,
OTKYJa CPasy CHELYeT, YTO Spapaarenorpamma < Spomsas TAK KaK
a(2p— a)< p?,
P—a@2p—a)=p?—2ap+2a=(p—aP+a>0.
26 [, 0, UWkaspckut n ap,

H

n6o
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O603HayiM pamMyC OKPYKHOCTH, BIHCAHHOH B TPEYTOJIb-
HUK ABF, uepes r u LeHTp STOH OKpywHOCTH — deped O, ko3d-
¢duunent nomo6us Tpeyronvuukos FCD u FC'D’ o0603naunm
yepes £ (k& — HEKOTOpOe NPOH3BOJBHOE YHCJIO, KOTOPOE MOXET
OuTp M Gosblle M Mesbile exusuun), OYeBHAHO, YTO

1
Sasr=Soas 1 Soar~t Sogr=5 r (AB-+- BF - FA),

1
Scor= ODF+SOFC—SOCD:‘2‘f(FD+FC_DC)

n
Serprr= kS pp.
Orciona
Spaco="Sasr— Scor=
= r[(AB + BF - FA) — (FD4-FC —DO)),
u
Sapop =Sy pr— SopF=

3;_,- [(AB-+ BF 4 FA)=£k? (C'F-+ FD' —D'C")),

unu, ecnu o6osnauuts AB - BF |- FA uepes 2p, a CF-+ FD —
— DC — gepes 2gq:
Sapcp=T P —q)
Sasop =71 (p—k%).
Hanee, u3 mnonoGus tpeyronsuukop CDF u C'D'F Gyner
cnenoBaTh
C'F+4FD'=2kgq,
OTKyZa TIOJYYHM
AB+-BC+CD+DA= -
= AB- BF -} FA— (CF+ FD —CD)=2 (p—g),
AB+BC' +4-CD' 4D A=
=AB-}+BF+FA— (CF+FD'—C'D')==2(p— kg).
B cuay Bcero 3TOro HepaBeHCTBO, KOTOpOE HaM HANO JOKa-
3aTh, NPHHHUMAET CACAYIOUIMA BHI:

r(p—gq) _ rip—~q)
4(p—qR”™ 4(p—kgP’
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HJH fOCAE COKPAUIEHHA HA IMOJOXHTENbHOE YHCAO T’ :
1 p— kg
= .
P—q7 (p—KkgF
ITepeBonss o6a uneHa HepaBeHCTBAa B /JEBYIO 4acTb M YMHOWast
€r0 Ha MOJOKHTe/bHOe YHea0 (p— ¢} {p— kq)?, nonyuum
(p—kq)* —(p—q) (p— k%) =0,
PP —2kpg - k*q* — p* - (1 4~ &%) pg — k%q? =0,
(1 —2&-+} k% pg =0,

a 3T0 nochenHee HEPAaBEHCTRBO, OUYEBHAHO, CUOPABEAJIHBO. ITHM
M 3aKaH4YHBaeTCsl AOKA3aTeNbCTBO.

26



OTBEThHl U YKA3AHUY

1. IMepsyio MOHETY ClENyeT MONOMKHTb HAa WEHTD JNOCKH.
2. Hau6oab1as OKPYRHOCTb MPOXOXAT MO BOCHMH 4EPHBIM KIETKAM.

3. Ilpu mokasarenbcTBe BOCHOAL3YHTECH CACAYIOIIMM NPEATOKEHHEM:
€CM B TPEYTONbLHHKE PaBHhI ABE BHICOTH, TO OH PaBHOOEAPEHHbIH.

4. Moryrt.
5. 3.

6. a) 13.
6) 1949.

7. a) 65(:1—3;5)).

6) 1897 351. [lokaxute, NoOJAb3YACh METONOM MaTeMarnuecko wuH-
AYKUHH, 4YTO HauGoabllee BO3MOMHOE YHCAO TOYEK CamolepeceyeHus
" u nn—4
n-3BeHHOH 3aMKHYTOH JnOMaHOH npun 7 4ETHOM PaBHO —(—2—)—}—1.

8. a) JloxaxuTe, 4TO y KamIOr0 MHOTOYTrOJbHHKA MOXHO HafiTn
AHaroHanb, KOTOpas pa3bHBAaeT €ro Ha [Ba MHOIOYroJbHHKA ¢ MEHbIUHM
YHCJIOM CTOPOH.

6) HMcnonbayiite npeanoxenue 3agaud a).

9. a) Bocnoabsyitech Teopemoit 0 TpeyroJpHHKax ¢ ABYMA COOT-
BETCTBEHHO PABHLIMH CTOPOHAMH.

6) Jokaxure npenBapUTEIbHO, YTO €CIH HMEIOTCS JIBé BhINYKJBE

’ 1

noMaunie PAA, .. A,Q 8 PAA ... A;Q’ ¢ COOTBETCTBEHHO PaBHbIMH
8BeHbLSIMH H BCE@ YT/l MepBoil JoMaHOH He MeHbliue COOTBETCTBYIOWHMX
YrioB BTOPOH JoMaHoi, 10 PQ =P'Q’ (npuueM P() = P'Q’ TONbKO B TOM
cayyae, KOTa CaMH JOMaHble PaBHbl MEXAy C0060i).

10. PaccMoTpuTe H0NONHUTENbHO elle TpeyroabHuk AB'CY, cumMer-
PHUHBIH HCXOLHOMY DPABHOCTOPOHHEMY TpeyroanHuky ABC OTHOCHTEALHO
BEPIIMHD A (OKPYXHOCTb KaTutca mo cropode BC).

11. Dtum csoficTBoM Objagaer kpupad, COCTOAUIAA H3 ABYX RYT OK-
pyxHocTh mo 120° kamnas.

12. Pacemorpute oTAeNbHO ClyYaH, KOTAa ABAa yrjia KBaxpaTa Haxo-
RATCH BHYTPH TPEYroJbHHKA H KOFAZ TOALKO OAHH yIrod KBAAPaTd JEKHT
BHYTPH TpeyroapbHUKa.
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) 13. Hu omnoro paspesa, ecin HCXOAHIA TPeYroabHWk pasHoGenpeH-
HHI, OfMH paspes,” ecAu OH NPAMOYTOAbHbIH, WM €CAM ONHH ero yron
PaBeH yNBOEGHHOMY BTOPOMY, MM €CAH OAHH yroa Ha 90° 6oabuie nosao-
BHHBI' APYroro yria; ABa pa3pesa — BO BCEX OCTaAbHBIX Clydafx.

14. Bocnonbayiitech TeM, 4TO CepennHnl o1peskos Ad;, BB u CC;
JIeXaT Ha cpeaHuX JHHUAX TPeyroabHHUKa.
E]

15. Touku Z 3anOJHAIOT MHOTOYTOJbHHK, CTOPOHHI KOTOPOrO Ha-
pannenbHbt cTopoHaM TpeyroabHukos ABC u DEF. Ecnu sté aBa Tpe-
YrobHUKA He MMEIOT NapalleNbHbiX CTOPOH, TO MOJYYeHHBIH MHOFOYrob-
HHMK MMEET INEeCTh CTOPOH, COOTBETCTBEHHO DaBHBIX M 11apa/LIelbHBIX BCEM
croponaMm ABC u sceM croponam DEF. Ecnu tpeyronshuxu ABC n DEF
HMEIOT NapaiielbHble CTOPOHBI, TO MHOTOYTOAbHHK MOKET UMETh H MEeHbIe
IEeCTH CTOPOH; B 3TOM Clydae OAHA ero CTOPOoHa (MK HECKOAbKO CTOPOH)
MOxKeT ObIThb NapallelbHa MapaalenbHbLIM Memay coboffi cropoHam Tpe-
yroisiukoB ABC w DEF u paBHa HX CyMMe.

16. Bocnoabsyfitech TeM, 4TO NyTh H3 Toukd A B TOuKy B pasen
PA3HOCTH AIUH KACATEeJbHBIX, MPOBENCHHBIL K OKPYKHOCTH H3 9THX TOYEK.

17. a) Paccmorpute HauMeHbUINH BRIIYKABIH MHOTOYIOJBHHK, COLEp-
wawmui BHYTpM cebf BCE NAThL TOHEK.

6) PaccMotpute OTHEAbHO Cayual, KOraa BHYTPH YETBIPEX TPEYTOMb-
HHKOB, NOJYYaeMHX NPH COENHHEHHH TOUKH Ay CO BCEMH BepliRHaMy
KBalpara,- Jexar 1no oiHoH u3 touex A;, Ay, Aqn Agu xorjga xors 6p1
B OIHOM H3 3THX TPEYrOAbHHKOB JICKAT IBE TOUKH.

18. PaccmoTpuTe BCE KPYrH HauMMEHLIETO BOSMOMHOTO pajuyca,
colepianlye KaKue-1400 BHOPAHHBIE TPY M3 3aaHHBIX TOYEK; JOKAKHTE,
410 HaubOTLIMIUH u3 BCEX TAKHX KPYroB (MIM KaXAblH M3 HauboAbLHINX,
€CllH CPeAH HHX eCTb HECKOAhKO PaBHBIX KPYTOB, GOJbHINX OCTaAbHBIX)
COMEPKUT BCE 3aLAHHBIE TOUKH.

19. PaccMOTpHTE OTAGABHO CAyYaW, KOTIa BCe CTOPOHB TPEYroJb-
Huka PQR nepecexaloT COOTBETCTBYIONIHE CTOPOHH Tpeyroabhuka A, B(Cy,
06pa3oBaHHOTG _CpeRHHMH aHuusMH ABC, W koraa y Ttpeyroabuu-
koB PQR u A;B|C) ecThb mapa HeNepeceKaloUHXCd COOTBETCTBYIOUIMX
CTOpOH.

. 20. TlocaenosareJbHO PAcCMOTPHTE CayyaH, KOTAa NIOCKOCTh CEYeHHs
NPOXOAHT 4€pe3 pe6po TeTpasApa, KOTAA OHa NPOXOJHT Hepe3 BEPUIHHY
TeTpasapa, U obuiui cayyad.

21, HaunGoabmin#i neHTpaibHO-CHMMETPHYHEIH MHOTOYTOJALHHK € NaH-
HpiM uentpoM O, 3akmovaromuiicss BHYTPu TpeyroabHuxa ABC, npexn-
crasaser coGoH mepecewenue Tpeyroabnuka ABC u TpeyroibHHKa
A B,Cy, cummerpuiHoro ABC othocutensHo O. Takum 06pasoM, ocraercd
TOAbKO BBI6pPaTh TOuKy O Tak, 4To6bl 310 MepecedyeHue ObLIO BO3MOMHO
GOnbWIMM; A8 3TOTO Ha®o, YTOGH Touka O coBMada ¢ TOYKOH NepeceyeHHs
Menuan TpeyroibHuka ABC.

22. a) Bocnonbsyitrech METOROM MaTeMaTHYCCKOR HHAYKIHH (10 YHCAY
3BEHbEB JOMaHOH).
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6) PaeuoGenpeHunif TpeyroanHuk C OCHOBaHHeM & (OH GyIZeT Rawe
PaBHOCTOPORHHM).

23. Jloxawxure, 4t0 BCAkuH BOHcauHbIE B MHOroyrombHuk M Tpe-
YroJbHHK MO MJOLLanK He Goablie Mo kpaiHe#l Mepe ONHOTO H3 TPEyrodb-
HUKOB, BEPWIMHBI KOTOPHIX COBNAAaloT C BepuiMHamu M.

24, Nloxawute, 9to Kamabift orpesok MM’, rie M — T0uKa Tpeyroib-
Huka ABC, a M’ — touka A’B’C’, meublle N0 KpalHed Mepe OAHOro U3
paccMaTpyuBaeMblX AEBATH OTPE3KOB.

23. Bocrosis3yiitecs Tem, yro (@ —p)(@a— b =0una(b+c—a)=0.
26. a) JlokaxuTe, UYTO OCHOBAHWE MNEPNEHAHKYJApa, ONYLIEHHOro
Ha caMylo GJM3KYI0 CTOPOHY MHOTOYTOMbHMKA, JEWHT Ha CaMol CTOPOHE,

a He Ha €€ NPOUAOMHEHHH,
6) Pelaercsi coBEepLIEHHO aHANOTHYHO 3agaue a).

27. JlokauTe npeaBapHTENbHO, UTO eI depe3 Touky O, B3fTyIO
Ha GuccexTpuce yraa BAC BennuuHbl a, MpoBefeHa Kakas yrogHO Ips-
Maf [, mepecekaloillasg CTOPOHBl yIaa B ABYX (pasauyHax) Toukax M u
N, 10
: 1 4 1 sina 1 |
Ad T AN a A0’
2
3nech oTpesku AM u AN GepyTcsi ¢ COOTBETCTBYIOLIMMH 3HAKaMH.
MA,; M,A
28, O6oanauum At ==, 5 22
M4, " MyA,
MOTYT G6hIThb NOJNOWHTENbHBIMH HJIH OTPHLUATEJbHBIMH B COOTBETCTBHH
C IPaBHAOM, IPHBEAEHHbIM Ha cTp. 46—48. JlokaiuTe, 4TO B TaKOM cCay4ae

e 1 1.
27 2cosaf-1 1—X’

=)y TIpPU STOM OTHOIUEHHS M U Ay

60°
3/echb «— BHEUIHHA yroa n-yrombHuka (a: ik

29, IMoxaxure, YTO CpPely OTPE3KOB, NOKPHIBAIOIUUX OTpe3ok / aauHsl 1,
MOMHO BHIGpaTh Takue OTPE3KH fy, &y, Iy, . . ., {p, MOMHOCTHIO IOKPHIBAIONLHE /,
YTO KamAblfi H3 STHX OTPE3KOB MEPECceKaeTCsl TOMbKO C ABYMS COCEXHHMH,

30. TeopeMa JOKa3biBaeTci METOJOM MaTeMaTHUeCKOH WHIYKUMH
(o 4Hcay monynaocKocred).

31. a) TeopeMa nOKa3HIBaeTCs METOJOM MaTeMAaTHYECKOH HHIYKIHU
(o yucay moNYIIOCKOCTEH).
6) Bocronb3yfitech pe3ynbTaTOM 3afasH a).

32. a) Bocnmonb3y#iTech TeM, 4TO W MJIOWIAKh TPEYrOJbHHKA H ILIO-
majb TpaNelud PaBHBI CPenHeH JHHHH, YMHOMEHHOH Ha BBHICOTY.
6) Jlokamure, 4TO CyMMa IJHH 1poekuudl Bcex 3BeHbeB JOMaHOH

00
XoT# GH Ha OXHY M3 CTOPOH KBajpaTa He MeHblle —— > 350.

V2
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33. Her; ecan cdurypa uMeeT ABa USHTPa CHMMETDHH, TO HETpPY.XHO
HaflTH 6eCKOHEUHO MHOTrO APYTHX €e LEHTPOB CHMMETpHH.

34, lpewxne scero mNKaKuTe, UYTO ABE OCH CHMMETPHMH 06A3aTeNbLHO
niepecekaloTcss BHYTPM MHOroyroibHuka. Jlanee, paccMorpute Tpn ocu
CHMMETPUH, 00pa3yioline TPEyroibHUK, H [AOKAKHTE, YTO IR Kawaol
Toyk# N MHOTOyroabHHKA Hafinerca Toyka, Godee ylaneHHas OT npPou3-
BOJbHO BbIGPaHHOH BHYTpeHHe#d TOuKH K TpPeyroibdHka, 4eM Touka N.
Otciona yxe caelyer yTBepiaeHue sajayn.

35. Hurne He 6ynyrt sazepxaHb! aumib 14-9, 23-1 0 24-1 MawuusL,
IT10T Pesy/bTaT HE 3aBUCKT OT TOrO, PABHBI MU Mew Ay cOGOH paccTosHud
MeXAY NyHKTaMu Ay, Ap ..., Ay WIH HeT.

36, Yucao Ttouex camonepeceqeHHs paBHO HaubolblieMy UEIOMY
yucly n Takomy, uto na < 180°,

37. a) Heab3q.
6) MoxHo.

38. a) Bocnoab3yifitech METONOM MaTeMaTHYeCKOH HHAYKUUH.
6) Bocnonwayfitech npennoxennem 3ajadu a).
= 1+V5
39. 1; 1; V2; —;'_2—— Han6osee BLIrONHRIM BO BCEX Caydasx

ABJAACTCH PacCloOICKEeHHe TOYCK B BEPUIHHAX NPaBUIbHOrO #-YroJbHHKA.

40. Vﬁ; l—tgié, 2 sin 75°. HauGonee BHIrOXHBIMH 1/id Cl1yYaeB

n=—4 u n=23_, 6yAyT NpaBHIbHBIE N-YIONbHUKH, a AAs cAydag 7 =06 —
MeCTHYTONBHUK, YTVl KOTOPOTO NONEpeMeHHO HMEIoT Beanunny 90 u 150°,

41. n n1OMKHO OBITb HEUESTHHIM.

42. Kpyr paanyca 1—%& Bocnoab3yiitecs Teopemoit 3axayn 18.
43. Ksanpat co cropoHoii 1.
44. Kpyr paauyca 1/,

45. B sanave TpeGyeTcs AOKa3aTh, YTO PacCTOSHUE OT TOYKM A A0
J1060f M3 BepHIMH JoMaHO# He mpeBOCXOAHT deThipex. IlycTe A, —

KaKad-To Beplu¥Ha JoMaHoH (£=2,3,4, ..., n— 1 nau n), O6o3Ha4nM
uepe3s Cj, Cy, ..., Cp—y OKPYKHOCTH, ONMCAHHBIE BOKPYT TPEYTOJbHH-
Ko AgAdiA, AidsAs, ..., Ap—pAp—1Ay Oy, Oy, ..., Op — USHTPBI 3THX

TpeyroabHHKOB. B TakoM cayuae

A < 401+ (010: + 0203+ . . .+ Op—304—1) + Op—14s,
TaKk uTo ocraercd oleHuTs oTpedkn Ay0; u Op_;4, u JoManyio
0,0,04...0py. :
Tlokaxute, uto A0 <<1, ApOp 1 <<1 u utO
1 3
0103 + 0203 + 0304 + e + Ok._zOk_l S"é" (tg 60° — tg 300) = V3—o
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Has  nokasaTenbCTBa MOCJAEAHEro HepaBEHCTBAa PacCMOTPHTE Hapany ¢
OKPY XKHOCTAMH Cy, Cy ..., Cp—y elle paBHHE NMPEBIAYIHM OKDPYXHOCTH
I
2 Cy ooo, Cp—y, TPOXORdIue depe3 TOUKH Ay U Aj,

46. HauMenbmnii BOIMOMHKIA yroa paBeH

1 ) 1
arccos(l—Q——Rz , ecau R?r?R_ﬁ,
Rl 1 .
arccos o , €ClH R-—Eér;R-—l,
0, et R—1z=r.

47. OGo3HauuM PpajHyC HauMEHbIIETO Kpyra, BHYTPH KOTOPOTO
MOMHO TOMEeCTHTb 7 TOYeK, OHA M3 KOTOPHIX COBHANAET C LUEHTPOM
KPYra U pacCTOSHAE MEXKAY KaM/bIMH IBYMS M3 KOTOPHIX HE MeHbiue 1,
yepes Rn' Toraa

R2=R3:...:R7=1,
1 1 1 1
2S.n180°’R9“ . 180°’R1°“‘
=7 8 Sin—g

2 sin
Jlns 1oKxa3aTeldbCTBAa BOCHOAb3YHTECh pesy/bTaToM 3ajaud 46,

48, Bocroab30BaBIIMCL  pPe3yAbTaToOM 3ajaud 46, moKawuTe, YTO
BHYTPH Kpyra pajuyca 2 Helb3sl MOMecTuTb 20 Touek, OXHA H3 KOTOPHIX
COBHanaeT C HEHTPOM KPYra H PacCTOSHHE MEXAy KaXKIbIMH IByMs u3
%0TOprIX He Menbuie 1. To, uto 19 TOYeK MOKHO PACIOJOMHTL TaKHM
00pa3oM, JOKa3biBaeTCsd HEC/JOXHEIM HPHMEPOM.

49, 6; 12.
50. 18. JlokasaTeabCTBO CleAyeT U3 peayabTaTta 3amaun 48,
51. 8. Jlan nokasatenbcTBa BOCHOAL3yHTECh pe3yabTaTOM 3ajaun 46,

52, 4, Jlng poKasaTenbCTBa YA0OHO BOCHOJAB30BATLCA TEM, 4TO €CIH
BCe JBYrpaHHbIE YIJbl TPEXIPAHHOrO Yriaa OCTPbE, TO M IJOCKHE
Yrabl—OCTpBe,

53. B nnaMeTpaJbHO INPOTHBOMONONKHHIX TOYKaX, B BEPLIMHAX Ipa-
BHABHOTO TpPEYTOJbHHKA, 'BIMCAHHOTO B GOJbIIOH KPYr cdepn;; B Bep-
IIAHAX BIIMCAHHOTO NMPABHUJLHOIO TETPasfpa; B KaKUX-NHOO NSATH BEpUIX-
HaX BIHMCAHHOTO IMIPABUJILHOTO OKTadApa (pellleHHe He OXHO3HAYHO);
B BEpIIMHAX MPAaBMALHOTO BIMCaHHOrO oxrasfpa. [locnemnue nBa pe-
3yJbTaTa HENMOCPEACTBEHHO CJAENYIOT H3 TeOopeMbl 3afauu 52.

54. 7.

55. Kwuockn cnenyer moMecTHTh Ha TPex pamMycax IMOIIAiH, oGpa-
3ylOIEX APYr ¢ aApyroM yrael 120° Ha pacCTOAHMAX OT UEHTPa,
PaBHBIX TONOBUHE PaAfMyca MAOWANH. s NOKA3aTeqbCTBA BOCHONb3YH-
Tech TEM, YTO HACTOAUlasd 3ajada PaBHOCHAbHA CASAYIOMWISH: MOKPHITh
KPyr 7TpeMs paBHBIMH KpYraMd BOSMOXHO MEHbINEro pajuyca.

Rsz
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. .56, Vickomoe wmcJI0 2 €CTb HaMMEHblllee Henoe 9YHCIO Takoe, YTO
kl=2R.

ns noxa3aTesbCTBa ONHIIKTE HA NAHHOM KPyre, KaK Ha SKBaTOpe,
nonycthepy M PacCMOTPHTE NOAYNOACA M MOAYCErMEHTH cephl, KOTOphie
IPOEKTUPYIOTCA B NMOKPLIBAIOULYE KPYT NOJOCKH.

57. a) Bocnoab3y#itech TeM, 4TO MpsMas, COENHHAIOWAT TOUKY me-
peceveiust GOKOBBIX CTOPOH TPaleUHH C TOUYKOA MepecedeHHs quaroHaied,
Jeaut o6a OCHOBaHHMA MOMOJNAM.

6) CM. yxasauue K 3ajaue a),

B) Bocnoabsyiitecs 3anayelt G).

r) Ilyctb S — mpou3BoAbHas TOUKA MAOCKOCTH, P — HeKoTOpas TOuKa
orpeska AB, C u D — touxu mnepecevenuss npaMbix SA u SB ¢
upsamoft Iy, T — Touka- mepecedeHuss CP u AD, P’ — 104Ka nepeceyeHus

o 1 , 1
ST ¢ mpsamo#t L JloxaxuTe, 4ro ecan AP = - AB, 10 AP'= TFT AB.

58, Bocnoan3y#itech TeM, 4YTO TPH BBICOTH TPEYIOlbHHKa Ilepece-
KalTCcH B OOHOH TOUKE. :

59. a) Bocnonbayfitech 3amaueit 57 6).
6) Bocnonbsyiitech 3anavefl a) u 3amauedi 58,

69, a) Bocnosabsyltech sapaueft 57 6).
6) Bocnoabsyfitech sanauef a).

61. Bocnoabayfitech TeM, uT0 ecau AD u BM — mapamnensbHbie mps-

Mble, HanpaBieHHble B pasHhle CTOPOHH OT AB, BM=nAC u P ecth

TOYKa nepeceuenus npsamod DM c orpesxom AB, To AP:n—:— 1 AB,

62, a) Bocrnonbayfitech TeM, 4TO CTOPOHA BIMCAHHOTO B OKPYXKHOCTD

MPaBHILHOrO MIECTHYTOMbHHKA PaBHA PAaJAHYCY OKPYHKHOCTH.
« 6) Bocnoab3ayfitech 3agauefl a).

B) Bocnoabayfitech TeM, 4to ecam A ecTb NPOM3BOJAbHAs TOYKA
okpymHocTH C, M # N — 1ouku mepecedeHuss OkpywHOCTH C ¢ KakoH-
nub0 OKPYMHOCTbIO S ¢ uHeutpoM B A, A; — Todxa, cuMMeTpHunas A
oTHOoCHTeJbHO npsMolt MN, P u Q — TOUKHM OKPYMKHOCTH S, ylaleHHble
ot A; Ha paccrosnue AA;, 10 neurp O oxpymHocTH € cHMMeTpHueH A
OTHOCHTEJBHO NpaMol PQ.

63. IlocTpolite Ha CcTOpPOHax TpeyroisHuka AB nonofHue Mexn
coBoit Tpeyronbuukn ABC|, BCA;, CAB, ¢ yraamu 180° —a, 180° — §,
180°C-— Y, Touka M HaipeTcsl Kak Touka NepeceueHus npambix Ad;, BB,
B Cl 1.

64. Bocmoansy#itech TeM, YTO fMaroHa i poM6a B3aUMHO MepIeHIUKY-
JASPHBL (C MOMONIBIO JMHEHKH ¢ NapasielbHBIMH KpasMH YJOGHO CTPOHTHb
POMOBI — MapasnegorpaMMbl ¢ PaBHBHIMH BbICOTaMH).

65. Pemute ofpaTHylo 3amauy: OMHCAaThb BOKPYT JAHHOTO TPEYTONb-
HiKka PQR TpeyroabHHK, PaBHLIA APYTOMY AQHHOMY Tpeyroabiuky ABC,
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66. a) Noxawure, uto npameie AP, BQ, CR sBiasiorcs BHICOTaMd
Tpeyroabiuka PQR.

6) Hoxawure, uto npsMoie AP, BQ, CR spasiorcs GHCCEKTPHCAMH
Tpeyroabhuka PQR.

B) Bocmoas3yirecs TeM, 4ro mpamad OQ, rae O — HEHTP OK-
PYHOCTH, MapajienbHa BHICOTE TPEYroJbHUKA,

67. a) Jdokawure, 4TO BBRICOTHI TPEYrOAbHHKA C BEPUIMHAMH B 3a-
JaHHBIX TOYKAxX ABAAIOTCA MepHeHIUKYIApaMH K CepejuHaM CTOPOH
HCKOMOTO TPeyroJbHUKA,

6) Hoxaxure, yT0 GHCCEKTPHCHI TPSYTOJIbHHKA C BEDUUHAMY B 3a-
RaHHBIX TOYKAX ABAAIOTCS BBHICOTAMH HCKOMOTO TpPeyroJbHHKA.

68. a) Jloxaxure, uro tpeyroavHuk ByDC;, rne D ectb cepeauna
cTopoHbl BC,— paBHOSEIPEHHbIH NPIMOYTOAbHBIH.

6) Drcaxuare, uro npimsie A4, BB, CC; nepecexaiorcs B oj-
HOH TOuKe, M3 KOTOPOH CTOPOHBI TpeyroabHHKa A;B;Ci; BHIHB MOX paBs
HBIMH YI/IaMH.

69. a) Jokamure, u4TOo OHCCEKTPHUCH TPEYrOJbHHKA C BEPUIHHAMH B
3alaHHBIX TOYKax SIBJASIOTCH BBICOTaMu Tpeyroasuuka ABC.

6) JlokaxuTe, UTO BHICOTHI TPEYTOALHHKA C BEPUIMHAMM B 33JaHHBIX
TOUKAX SBAAIOTCA GHCCeKTpHCaMH TpeyroabHuka ABC.

B) JlokaxmuTte mNpeaBapUTenbHO, 9TO ONMUCAHHAd OKPYXKHOCTb HENHT
nonongm OTPe30K MEexJy UEHTPAMH BIUCAaHHOA M BHEBIIHCAHHOH OKpPYXK-
HOCTER.

70. a) [Tepsoe pewmenue. [lycts BE | AC, E—touka mepe-
ceueHus BE co cropoHolf KBajpaTa, IPOTHBOMOAOKHOH Toff, Ha KoTOpOH
aexnt B, Jloxkaxurte, yro BE = AC.

Bropoe peienue. Bocmoab3ylirech TeM, 4TO AHAroHalu KBajt-
pata ReJdT ero yribl HOIOJaM. )

6) Ha atot cayyafl Xopolo NepeHocHTCs IepBoe peieHde 3a1aqy a).

B) Ha stor cayyali xopowo nepeHoCHTCS BTOpOe pPEINEHHE 3ajlauu a).

71. PemraeTcd aHaJdOrHYHO NEpBOMY pelleHHto 3axayu 70 a).

72. Tlycts O — ueHTp BoucaHHON OKPYKHOCTH TpeyroabHuka ABC,
2, 3, u Y3 — OKPYIKHOCTH, BIIHCaHHblEe B Tpeyroapuukn ABJ, BCO u
ACO. B TakoM Cryyae Kaxjaas M3 TPeX HCKOMBIX OKPYKHOCTEH Kacaercs
06X BHYTPEHHHX KacaTeabHBIX ABYX map M3 okpymHocTel ¥, X,, Xy
{orauuubix ot mpameix A0, BO, CO).

73. JlokamuTe, 4YTO TOUKM IIEPECEUEHHS HCKOMBIX OKpYyMXHOCTEH
Jexar Ha BbicoTax Tpeyrombuuka (10,0,

74. Tlycte npsiMbie AX u BX nepecekaloT OKPYXHOCTb COOTBETCT-
penHo B Toukax M u N; K — TOUKa mepeceueHHs C OKPYXHOCTbIO NpdA-
Mo#, mapanneabHot AB, mposeseHHOi yepes Touky N; C — Touka mepe-
ceyenns KM ¢ AB. Jlokaxute, 4to moiowexue touku C Ha npsamoit AB
MOXHO OIpelieJuTh, He 3Has eme Touku X.

75, a) Iycts MN — uckomblii otpesok. Paccmorpure yroa ANB;,
rge B; — Touka, moiyvalomasci u3 B napainelbHhM NepeHeCeHHEM Ha
paccrofHue @ B HampasieHuu [
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6) Mycts MN — uckoMbiit otpesok. Paccmotpure yron ANB;, rae
By — Touka, noaywanowmasncd ¥3 B cummerpuelt oTdocuteabro Toukm C.

76. PaccMOTpHTE OKPYMHOCTb S, BHEBIHCAHHYI 10 OTHOIUEGHHIO
K Tpeyronnuuky ABC.

77. a) Paccmorpute aomanyio AXB', rTae Touka B’ cuMMeTpuuna B
OTHOCHTENbHO L.

6) Bocmosmo3yfitecs TeM, 4TO OXPYHHOCTb C UEHTPOM B TOUke X,
mpoxoaduias uepe3 TouKy A, NPOXOAMT TaKKe depes Touky A’, cu-
MeTpHuHYI0 A OTHOCHTEIbLHO !, H KacaeTcd OKPYHHOCTH C HeHTpoM B
H paiuycoM a.

78. a), 6), B), r). 3amenure Tpeyroabuuk ABC NPAMOYTOAbHBIM Tpe-
yroanuuxoM AB'C (yron A npamoit) TOH ke BBICOTHL

1) 3amendre TpayroneHux ABC paBHOOeAPEHHHIM MPAMO YrOJb-
HbIM TpeyroabnukoM AB”C (yroa A npsamofi).

79. Bocronb3yfitech TeM, 4TO cepeaHHbl CTOPOH IIPOM3BOJLHOIO
YeThIpeXyrodbHUKa ABIAIOTCA BepUIMHAMU Mapa/esor paMMa.

80. PaccMorpute 6osee O6HIYIO 3ajady: BIMCATh B NaHHYI OKPYX-
HOCTb 71-YTOJAbHUK, R CMEKHBIX CTOPOH KOTOPOrO IIPOXOAAT Hepes & 3a-
IaHHBIX TOYEK, a OCTAIbHBIE 71 -— £ CTOPOH INapaljenbHbl H3BECTHBLIM
HanpasieHusM (3afaya 80 moaydaercs 3 sToi 3amaud, ecin R=n). A1y
3ala4y MOXHO PELIHTH NpH NMOMOLIM METOAAa MaTeMaTHUECKOH HHAYKUHH
NO YUCAY % (NPH TOM HNPUXOAMTCH BOCHONb30BATHCA NPUEMOM, aHaJlO-
THYHBIM ITpUMEHEHHOMY B pelueHdH 3anauyd 74; caeayeT 3aMeTuTb, uTO
3ajgaya 74 ToKe SBIAETCA YAaCTHBHIM ciyyaeMm sTOH oOule# samauu).

81, ITycts S ecThb NMPOU3BOJIbHAS OKPYKHOCTb, TIPOBEASHHAd HA IIape
u3 ueHtpa A, M— gaxag-10 TOYKa 3TOH OKPYKHOCTH, B — To4ka Wapa,
AMAMETpPabHO mpoTyBomonomHas A. B TakoM cayvae Tpeyroibuuk AMB
MOXeT ObiTb OTHEJbHO MOCTPOEH Ha JHCTe GyMar.

82. a) Bocnoansyifitecs samaueit 81.
6) BocronbayiiTecs 3agaueii a).

83. a) MckoMOe reoMeTpUYECKOe MECTO COCTOMT H3 BOCBMH OTHEeldb-
HBIX JayueH.

6) MckoMoe reoMerpuieckoe MecTo IpefcraBIseT coGoif mpsMo-
YTOAbHHK. .

84. a) VckoMoe reoMmerpudecKoe MeCTO He fABIAETCH JUHHEH WM
COBOKYMHOCTLIO HECKOAbKHX JHHHH.

6) HMckoMoe reoMeTpHYecKoe MECTO COCTOHT H3 HECKOAbKUX
OTPE3KOB M Jyyeh. :

83. Bocnospsyfitech TEM, 4TO MCKOMOE IeOMETPUYECKOE MECTO He
U3MEHHUTCS, €CI¥ KaK yroQHO CABUHYTb otpe3ku AB, CD n EF Bioab
CTOPOH TpeyroabHuka PQR.

86. O6a reoMeTpHYECKHX MeCTa NpPEACTAaBIASIOT COGOH OKPYKHOCTH.

87. VickoMoe reOMeTpHYECKOe MeCTO IpeACTaBAger coGofi Ayry
OKPYKHOCTH (W/IH, €CIH OKPYXHOCTH S| H S, paBHB,— OTPe30K IPAMOH).
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88. Jlnwna OTpeska paBHA PA3HOCTH FMIOTEHY3H W MEHbIIEro kaTeTa
Tpeyronsuuka ABC. ~

89. a) Bce TpH reoMeTpHYeCKHX MeCTa NPEACTaBAAIOT CoGOH

OKPYHHOCTH.
6) dokawure, uro seanmuusa ayru NP oxpysxnoctu C, He 3aBu-

¢HT o BhiGupa Touxu M.
90. a) [loxawure, 410 ecru PQR — nckoMu#t rtpeyroasuuk, 7O
2 :

SAPQR=IT (1 — S aBc» TRe R— panuyc onucannofi oxpym-

HoCTH Tpeyrodbhuka ABC, a d-—— pacctognue ot Touxn M po uentpa O

OIIHCAHHOH OKPYMIHOCTH.
6) Bocmoabsy#itech MeTOROM — MaTeMaTHYeCKOH  MHAyKuEH (5O
YHCAY CTOPOH MHOTGYIOJbHHKA). .

91, Bocnoab3yfitecs paseHcTBOM Tpeyroabhukos AQ0,0,, BO,0

1“4 1“2,
C0,05 v D030y, rae Oy, Oy Oy O, — ueurpel KBaaparos, NGCTPOCH-
HBIX Ha CTOpUHAx mapanieaorpamMa ABCD.

92. Mycts O; m O, — UEHTPB PaBHOCTOPOHHHX TPEYTONbHHKOB,
NOCTPOEHHBIX Ha GOKOBHIX cToponax AB w BC tpeyroavuuxka ABC, O —
BepIIHHA paBHOCTOpoHHero Tpeyroashuka 10,0. Bocmoabsyiitecs Tem,
YTO TpH CUMMETPHH CHavaxa ortnocutensHo OO;, a 3aTeM OTHOCH-
teabo OO, touka A nepexoaut B C.

93. Tlpuseaute uepes Touky P mpaMmylo, napanaenvhyio AB,

94, OnHuTe BOKPYT TPEYrOAbHHKA OKPYIKHOCTb.

95. Cm. yxasanue k npeanuaynielf sagaue.

96, [loKawuTe IIPenBapHTEIbHO, 4TO ABA TPEYTONbHUKA PAaBHHI, eCau
paBHbl HX OCHOBAHHs, YIVIBI IPH BEPWHHE U GHCCEKTPUCHL, NPOBEAEHHBIE
K OCHOBAHHIO.

97. Mycts T ectb TOuka nepecevenns npambix AY u BX, ZUV —
paBHOCTOPOHHUH TpeyroabHuK, sepwHist U u V koToporo Jgemar co-
OTBETCTBEHHO Ha NMpaAMuiXx AT u BT, [okaxure, uto Tpeyroapuuk XYZ
copnagaer ¢ ZUV.

98. Bocrnoab3y#itech TeM, 4TO TPEYroabHuK, 06pa30BaHHbIH CpeAHHMH
auHuAMY TpeyroanHuka ABC, nonoben ABC, npudeM TOUKA NepeceyeHus
MeLHaH SBASETCH LEHTPOM IOROCHUS.

99, Jokawure, 4TO UEHTPOM HCKOMOH OKPYIHOCTH #ABIAETCA cepe-
J¥MHA OTPe3Ka, COEAHHSIOMIErO MEHTP OMMCAHHOH OKPYIKHOCTH H OPTO-
HEHTP, a PaauyC paseH NOJOBHHE PaAUyCa OMHCAHHOH OKPYWHOCTH.

100. Bocroab3yitech TeM, UYTO yroq MeKAY XOPHOH OKPYKHOCTH H
KacaTeNbHOM B OXHOM M3 KOHIOB XOpAW paBeH IOJOBHHE JLYTH, OTCe-
KaeMoH Xopuofi.

101. Jokaxure, yro orpe3kd AsA u Azdg paBHpl, NapamrieabHe H
HanpaBlieHbl B OJHY CTODOHY.

. 102. Yetnipe mwara, ecau M nexuT Ha OXHOH M3 CPeAHHX AMHHH
TpeyroabHuka;, ceMp IIaros — BO BCEX OCTANbHBIX CAyvasx.
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103. Vickomufi TpeyroabHuk 06pasyeTcs B mepeceveHuu NPAMBIX,
NPOBEAEHHLIX Yepe3 BepUIMHW TpeyroabHuka ABC W neasunx nportuso-
NOAVMHbIE CTOPOHB! B OTHOLIEHWM 1:2; naomanb ero pasua Yy naowaas
Tpeyroabhiuka ABC.

104, okaxure, uto £ QOC=/ POC (O~ ueutp nanHofi OKkpyx-
HOCTH).

105, Jlokaxute, 9TO KaXAAA M3 NMaroHaitel 4YeTHPEXYTOAbHHKA,
BEPINHHAMH KOTOPOrO CAYWaT TOYKHM KaCauug CTOPOH YETHIPeXyroabHHKa
ABCD co snucauHoll B HEro OKPYMHOCTbIO, AGAHT AHaroHaas AC
B ONHOM ¥ TOM iK€ OTHOLUEHUH.

106. a) PaccMoTpute TPEvronbHHK, LS KOTOPOrO CTOPOHM JaHHOIO
TPEyroAbHUKa SBINIOTCA CPEAHUMM JHHUHAMM.

6) Hajiaute paBHOOEApPEBHbIA TPEyroAbHHK, YAOBIETBOPSIOMMH
yCa0BHAM 33234H. |

—R?— 1 1 __ 1
107. &2=R*—2Rr HH"R+d+R—d_ —

108. ® _:_ d)2+ (R_l_ d)z‘—'-?la' lMpu nokasarenbCIBe BOCIOXB3Y f-
Tech pesyibTatamu 3agau 86 u 105,
109, JokaxuTe, YTO NEPNEHAHKYNSPH, BOCCTaBIGHHEIE K CTOPOHAM
HIECTHYrOMBHHKA B HX CepeluHax, IepeceKalorcs BCe B OZHOH Touke.
110. {lycto ABCDEF ectb paccMaTpHBaeMBIH IMECTHYrOAbHHK. Bog-
noAL3y ATECh COOTHOMEHHIME S A pog =S poE =Sp 405 ¥ aHAKOTHY-

HeME ¥M (O ~— 11eHTD OIUCAHHOTO Kpyra).

111, Jdoxamurte, 4YTO MEAHAHA ORKHOrO TPeyroJbHHKA H MeIHaHa
BTOPOrO TpeyroibHuxa 00 AeAuTCH B TOUKE NepeceyeHHs B OTHOlIe-
HEd 2:1.

112, a) Mpunoxure K MCXOAHOR Tpamenud paBHyl0 eH Tpameuuio.

6) [lposeaute u3 7ToukH P npumyio  PPy|{41A, (P, — Touka
croponl A,A;), 3atem npamylo PP,{|AA; (P, — touka CTOpoHE A;Ay)
¥ T. [, AOKAXKHTE, YTO MHOIOYrOAbHHK PP,... P, — UCKOMbIH,

113. [dokakute NpeABapUTENbHO, YTO €CaAH JABe OKPYXHOCTH €
u C” ¢ ueurpamd O’ u O” mnepecekaiorcs B Toukax 4 H# O u depes
Touky A mpoBejeHa cekyiwlas, Nepecexaioillas OKPYIHOCTH B Toukax B’
u B 10 L BUB = / 000"

114. Bocnoab3yitech CAERYIOMHM PEIIOKEHHEM: eC/IH Yepes ToUKY,
B3ATYI0 HAa auarowaan AC napandeaorpamma ABCLD nposeneHsi ase
npsMble, NapajieibHble CTOPOMaM, TO MALLIAAH OGPa3soBaBLIMXCH Mapaji-
JEJOT PAMMOB, MPUJEraoILKK K BepwinHaM B u [, 6yayT paBHbi, a Tak~
we NpeijomeHneM, OOPaTHBIM TUMY. :

115, [lycts M; u M, — cepenunnt auarosanefi 4eTHIpeXyroAbHHKA
ABCD, O — uentp BNHCaHHOH B Hero OKpYKHOCTH. Boucnoawbsyiitech
TEM, 4TO

1
Sm,a8+ Smco=Sma8+ Sm,co =Soas+ Soco="7 Sascp>
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116. TlocTpoliTe Ha KaXIOM Kpyre, Kak Ha skpaTtope, cbepy.

117. Tlpoepute wuepe3s BepwuHy B npamyio BP Takyw, 410
L ABP= / DBC. -

118. Bocnonb3ylitech TeopeMol Iltosemes (3hnaqa 117).

119. CM. ykasanwe K mpenuiaymeff sapaue.

120. CM. yxasanue X npejamiayuiedl sagaue.

121. Bocnoab3ayfitech npennoxenueM 3anaun 120,

122, Bocnoabay#itech Teopemoif [Ironemes (3agasa 117).

123. a) Ecau oxpyxXHOCTb &), omucanHan okono Tpeyroabuuka ABC,
H OKPYXHOCTb S KacaloTcs, TO TOYKA KacaHWf OyJaeT UX UEHTPOM NONO-
6us; panee, Bocnoib3yHtech TeopeMoli [Ttonemes.

6) Bocnoabsyiitech Teopemol [Tronemes.

124. a) Tlyctb X, ¥, Z — oCHOBaHYs NEPIEHAUKYASIPOB, ONYILEHHBIX
u3 TOYKH P ONHCAHHOM OKPYKHOCTH Ha CTOPOHBI TpeyroabhHuka -ABC.
JHoxkawure, uto / ZXB=/ CXY.

6) Bocnosb3yHTech pesy/abTaToOM 3ajgaud a).

125, a) Paccmorpute TOYKY nepecevyeHHs JABYX H3 4YEThIpex IIEHT-
panbHbIX OKPYKHOCTEH M JOKaXHTe, 4TO Kam1as M3 ABYyX APYTHX LeEHT-
paibHBIX OKPYXHOCTEH NPOXOAMT uepes 3Ty TOuKYy.

6) Jloxamure, 4TO KaxKIble HeThipe M3 IATH LEHTPAJbHBIX TOYEK
ABAAIOTCA BEPLIHRAMH YETHIPEXYTrOAbHHKA, BOKPYT KOTODOI'O MOMNHO OIH-
caTh OKPYMHOCTb.

B) Bocnoab3yiiTech MeTONOM MaTeMaTHYeCKOH HHIAYKIMN, CAyYaH
4eTHOrO M HEHYETHOrO 71 PacCMOTPHTE OTAe/bHO. [IpeaBapuTenbHO 1OKAWH-
Te, YTO €C/U YeTbiPe OKPYMHOCTH IlepeceKkaloTcs B OLHOH TOYKe, TO ye-
THIPE OKPYHHOCTH, Kakias H3 KOTOPHX NPOXOIHUT 4epe3 BTOphie TOYKH
TepeCceyeHnss TPEX H3 STHX OKPYMKHOCTEH, TOXe NEepPEeCceKalTCs B OAHOH
TOUKE.

126. Bocnonb3yiitech TeM, 4To TpsAMad 3axauu 124 a) meqdT momonam
OTPe30K IPAMOH MeXJY COOTBeTCTBYIOIIEH TOYKOH ONHMCAHHOH OKpyX-
HOCTH H OPTOLEHTPOM TpPeyTOJbHHKA.

127. Jlokamure cHauana TeopeMy RIg TOTO Cayuas, KOrJa TPeyrob-
HHKH J€XaT B PasHbIX ILIOCKOCTHX.

128. BocrnonbsyiTech Teopemoii Jlesapra (cM. mpeibiAymylo safayy)

129. ITycte G, H w K — paccMaTpuBaeMble TOYKH IepecedeHust
TIPOTHBONONGKHEIX CTOPoH AB u DE, cootserctsendo BC n E£F, CD u
FA wecruyroapunxa. ONUIINTE OKPYXHOCTH BOKPYT TpPEYTOAbLHUKOB
BDG, BFH, FDK; noxawute, 4TO 3TH OKPYXHOCTY IEpPECEKAIOTCs B Of-
Ho# TOuKe, JewalieHd Ha ogHo# mpaMo# ¢ Toukamu K, G, H.

130. Joxaxure, 4TO IpsMble, NPOBEJIEHHBIE U3 TPOU3BOJLHON TOUKH
JAHArOHaNN AD napame.rlb;io NPpAMBIM, COCNUHHIOUIUM TOUKH COIIPHKOCHO-
BEHHA C ONHMCAHHOH OKPYIKHOCTbIO COOTBETCTBEHHO cTopoH AB u DE,



131—144} OTBETH M VKABAHHA 379

AF w CD, -orcekalor Ha cropoHax AB u AF paBHble OTpesku, CuHTas
OT TOYKH CONPHUKOCHOBEHHS STHX CTOPOH C OKP YXKHOCTBIO.

131. Cnpoexrupyiite BepIIHHb TPEYTOAbHAKA NAPANIEILHO CEKy e
Ha IPOHM3BOMbHYIO IPAMYIO. . ‘

132, Jlas Toro uto6hl YOENHTbCS, 4YTO TPU TOYKH J€KaT Ha OXHOH
npsAMoOH, N0CTATOYHO HAaHTH KaKOH-TH60 TPEYroabHHK, Ha CTOPOHAX KOTO--
POro JexaT STH TOUKH, H 3aTeM NPOBEPHTb, UYTO MMEET MeCTo COOTHO-
ieHue TeopeMel Mexenas.

133. IpoBeauTe Yepes jABe BepHIMHBI TPEYroAbHHKA IpAMble, Mapaj-
JenbHble cekyilel, npoxoasilelt uepes TpPeTblo BEepLIHHY.

134, e) PaccmaTpiBaeMble NMpsMble COBNAZAIOT C MPAMBIMH 3afaqH T).

135. a) Pemaetca anHanoruuuo sapave 131, :

6) Bocmoabn3yHTech TeM, 4TO ILIOIaAb TPeyroabHHKa paBHa,
¢ OMHOM CTOPOHEI, NONYIIPOM3BEIEHHIO OCHOBAHMS HAa BBICOTY, a ¢ ApYy-
roiff CTOPOHBI,— NOJOBHHE NPOU3BENEHHA CTOPOH Ha CHHYC Yrija
MEXJY HUMH.

136. Bocmoab3y#itech Teopemoff HUesnl (3apgaua 133).
137. Cm. ykasanue K nmpeibifyulei sapave.

138. Bocnoneayiitech Teopemamu MeHeaas u YeBm (3agaun 131
u 133).

139, Cu. ykasanme K mpenblayliefl sajgade.

140. JlokaxuTe npemxne Bcero TpebyeMyl TeOpeMy JId TaKoro
pacIonomeHHs TPEyroabHUKOB, korja Touka A’ cosmagaer ¢ C, a C’
pacnonoxeHa Ha npamoii AB.

141, JloxaxuTte Ipexie BCEro TEOPeMy JJIs TaKOTO paCIoNOXeHHs
TPEYTOJbHHKOB, KOI'la BCE BEPUIMHBI TpeyrojbHuka A’'B'C’' nexar Ha
COOTBETCTBYIOUIHX CTOPOHaX TpeyroibHuka ABC (miM Ha HX IIPOJOJIKe-
HHUAX);, BOCHOAb3yiTech TeopeMoii UeBnl (3agaua 133).

142, CpaBHuTe nIOManH TPEYTOJbHUKOB, OTCEKaeMbIX OT yria AByMs
NpsAMBIMH, NPOXOASIHMH dYepe3 A, INepBas U3 KOTOPHIX AENMTCA B Toy-
ke A nomosnaM, a BTopas HeT.

143. a) PaccmoTpuTe OTAENIbHO CAyYaH, KOrjAa TOUKA INepecedyeHus
npaMbix MN u p dexut BHYyTpH otpeska MN, B KOHIUE 3TOI'O OTpe3ka,
BHe 3TOTO OTpe3ka H Koria npsmeie MN B p napasieJbHbl,

6) PaccmoTpuTe OTAEJbHO BCE BO3MONHBIE CJaydYaH B3aMMHOrO
nonoxennsn orpesxa MN u okpywunoctn S.

144, a) PaccmoTpuTe OTAEILHO CJOYyYaHd, XOria TOukH A u B aexar
1O PasuHble CTOPOHB! [ ¥ MO ONHY cTOpOHYy L.

6) PaccMoTpuTe OTHEJbHO CIyuaH, KOrJa TOYKa A JNEXHT BHYTPH
TYNOrO yraa, 00Pa3oBaHHOTO MPAMBIMH Iy U I, JEKHT BHYTPH OCTPOrO
yraa, o0pa3scBaHHOTO STUMH NPAMbIMU, K CAYYaH, koraa I[;|[l, win Iy | Iy

B) PaccMoTpHTe OTReNbHO cay4au, Korja BCe TPM IpAMble na-
pajiesbHbl, KOTAA ABE IPAMbIE mapaijelbHbl, a TPEeTbsl HX NepeceKaer,;
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KOTJIa BCe NpAMBIe NEpECeKaloTcs B ORHOM Touke] Korma npsmee I,
L u lg o6pa3yloT B nepeceyeHHY TYNOYrOAbHBIH HIH npﬁmoyro.nbnuh
TPEYTOJbHHK,; KOrJa npaMbie Iy, I H I3 06pPa3yloT B NepeceueHHH OCTPo-
yroabHbifi  Tpeyrosnnuk. B mocnenHeM ciydae BepINHHAMH HCKOMOrO
TPeyroibHHKa (BASRIOTCA OCHOBAHHA BBICOT OCTPOYFOAbHOTO TPEYrob-
HHKA CO CTOpOHamu Iy, I, # I3

145. MckoMass TOuka — Ta, W3 KOTOPOH CTOPOHH TpPeyroJbHHKA
BHIHB! MOA PaBHbIMH yraaMu B 120° (ecau Takas TOuka JEKHT BHYTPH
TPeyroJbHUKa). .

146. Touka nepecevenus memuad. Jlaa nokasaTenbcTBa Hafimure co-
OTHOILIEHUE, CBASHIBalOlilee CyMMY KBaApaTOB PacCTOSHHH OT MPOH3BOJb-

HOH TOYKM IJOCKQCTH A0 TPeX BEPIUHH TPeYroAbHHKA C KBaAPaToM
PAacCTOSHUS OT 9TOH TOYKH 1O TOUKHM IepeceuyeHHs MeluaH TPeyTOAbHHKA.

147. Touka, paccTOsHWA OT KOTOPOH JO CTOPOH TPeyrolbHHKA MpO-
NOPLUHOHAJbHBI STHM CTOPOHAM.
BM AX , BX

148. CpaBHuTe BbIpaXeHHs -TM—I——Z— u—a—-—l—T, rae touka M
VAOBAETBOPSET YCAOBUAM 3a1aul, X — Kakas-To Apyras Toyxa npsamoit PQ.
149. [Npeobpasylite mono6HO HETHIPEXYTOALHHK € KO3(PHUHEHTOM
mogobus k= %— H TPHJOKHTE MOAYYEHHBIH YETHIPEXYTOMLHHK K HCXON-

HOMY PpAaBHBIMH CTOPOHaMH; ONpeje]HTe, B KaKOM CJydae IMOJyyeHHas
B pesyibTate ¢urypa 6yjer uMeTb HauGoAbiyl0 BO3MOKHYIO MIOLIAAb.

150. Iycts ABF ecTb TpeyroabHHK, yrant A u B paBHs!l IBYM
COCEIHUM YI1aM PacCMaTPHBAEMOTO YETHIPEXYTOAbHUKA, 3a4a4a CBOXHTCA
K TOMy, 4ToGbl nepeceyb STOT TpeyroabHuk cekyuieh CD, umewmed
JaHHOe HallpaBJeHHe TaK, 4TOGH Yy MONYYHBIUErOCH YeTbIPEXYTOAbHHKA
ABCD otHOlueHHe IICILAAH K KBaApPATy NepHMETpa ObLIO BO3MOXHO
60.1b LI UM,





