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Vaxe cam BEA (GopMysibl MeMaEE! (OHA BhIpaXeHa uepes TPH CTOPOHEI
TpeyroALENKA) IpeAmonaraeT ee mMUpoKoe mpumenenue. Tax oHO W
ecrs! JIOBOIbHO 4ACTO 3HAHME (DOPMYJII ME/IHAHE! M YMEHNEe ee IpuMe-
HATH CKJIOHSET ANy BECOB B TI0JIb3y pemaomero sagady. [locae cros
CepbesHOro 3adBJeHus ocTaeTCsd JIANIL POAEMOHCTPAPOBATE HAa NpH-
Mepax, kak (POpMyJIa MeMAHEl Demaer sagaqyl..

Bagaua 262. [Jokaure, uro GOJXbIIEH CTOPOHE COOTBETCTBYET MEHb-
mas MeuaHa.
2(b? +¢)-a’

Ioxagarennerso. Ilyers a>b. CpasruM m, ¥ my: my'= 3

_ Aa® +c?)-b?

" my* i

. TTockonsKy a>b, TO COBEPIIEHHO OUEBH/IHO,
qr0 My <y
Banaua 263. Jlokaxnre, 9T B 1060M TPEYroIbHHKE CyMMA KBAJPATOB
MejuaH cocTaBaAeT */, CyMMEI KBAJPATOR CTOPOH.
IlokagaTenneTRo.
2 2 2 2 2 2 2 2

o 2b* +c*)—a’ 4 2(a® +c)-b* | e 26 +a*)-c¢

o 7 3 My 2 3 me 7
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HBIE CIATaeMBle, motydmm: m,'+my*+mi= 7 (a*+b*+c%).

Banaua 264. [loxarknTe, 9TO €CJIHM B HEKOTOPOM TPEYTOJBEAKE BEITION-
HAETCH PABEHCTBO M, +m,'=bm*, TO 3TOT TPEYTONBHHK NPAMOYTOJIS-

HbIA ¢ yraom C=90°.

Jlokagarennctso. Bocnomssosasmucs GopMyoll MeIMas jis mg?,
my’ m m? u upuBefs noxobHbe caaraembie, moayuum: a*+b*=c?, To
€CTh, JaHHEIH TPeyroNbHUK NPAMOYIOIbHLI, ¢ yraom C=90°,

Bapaua 265. ABCD — npamoyronbaux. K — npousBosbHas 1049Ka B 1710~
CKOCTH IIPAMOYroabHHKA — puc.176.
JHoxamure, uro KA*+KC*<KB*+KD*.

JoxazarenpcrBo. Coepmunm K ¢ Touxoit O me-

pecedenns auaronaneir AC u BD npsamoyromns- B Il(
uuka ABCD. TTo popmy.nte megnanst s AAKC: 5 ¢
2 2y_ 402 3
ko= w . A gas ABKD: @)
2KB® + KD?)- BD? Z 24
ko= *(—“4)? . Puc.176

Tocxonbky amaromamn AC m BD npAMOYroJbHHKA DaBHEIL, TO
KA*+KC*=KB*+KD*.

Baxava 266. [lana upsmas [ u ae Tourn A u B 1o oy CTODOHY OT Hee
(puc.177). Haiigure Ha mpamoit ! Takyio Touky X, urober cymma
XA*+XB* npunnMaia HaMMeHbIIee 3HaYEHNe.

Pemenwue. ITycrs X — nckomas Touka. Coean-
HAM ee ¢ Toukoi D — cepenunoit AB. Torga no
2(X4* + XB?) - AB>
opmyJre mexnans X D*= (# Y
i 2(XA*+XB*)=4XD*+AB*. Ilockonsky
AB=const (Touku A 1 B QUKCHPOBAHKI), TO JUIs
muaAMyMa cymmbl XA*+XB?!, Heo6xoanMO,
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aro6st oTpesox X D 6ul1 TaKke MUEMMATeH, TO JOCTHTARTCA B CIyHae,
xorpa XD1l. Takum o6pasom, A1 HAXOXKAEHASA TOUKA X HYMHO M3
Toukn D — cepenuasl AB — OIyCTHTE TEPNEHARKYIAD HA IPAMYIO L

Bagaua 267. O — HEHTpP OKPY’KHOCTH, ONMCAHHOH! 0KO0JIO OCTPOYTOLHO-
10 AABC. W3 Touxu O onyumen mepnesaukyaap OK ma menmany AM,
(puc.178). Hatirn saBucumocts mesxny AK, BK u CK.

Pemerne. W3 npamoyronssoro AAKO:
A AK*=R*-0OK*, rne OK*=OM *-M,K* (reope-

Puc.178
wma [Indaropa gas AOKM,). UsBecTHO, 4TO

OM =R- "T (113 AOM,,C).

2 2.
Torpa AK*=R-R+ "7 +M,K=M K"+ % .
Tlo ¢opmyne wmeamaunl gas ABKC:
_ 2ABK*+CK?)-a*

M,K*
t 4

. Torna nmeenm:

AR = 2(BK*+CK?)—

4 — , mmn 2AK*=BK*+CK*.

Bagaua 268. [[oxaskuTe, YTO ECJIH TPEYIOJLHAK, COCTABJICHHBIH A3 Me-
nuan garEoro AABC, nonober TpeyroasEHKY ABC, TO KBaZpaTh CTO-
POH TIoCIeAHEer0 06pa3yioT apH(METHIECKYIO IPOrPecCHIo.

Pemenne. Ilycrs a>b>c. Toraa m,>m,> m, (6onsmeit cropoHe cooTBeT-
cTByer MeHbIIas MeanaHa). V3 mogobus TpeyroJbHAKOB CAEAYET, UTO
me _m |
a b \
COCTABIEHHOrO M3 MeJMaH, COCTABIAET */4 TIIOIAAM TAHHOTO TPey- {
TONILHUKA) ¥ IIOIAAY O06HEIX TPEYroJbHUKOB OTHOCATCS KaK KBaj- |
5o Ra i |

3
paThl IAHEHHBIX PABMEPOB, TO IMeeM: ? - i =—5 Az mg= z a’.
a

m 3
=—% _ TlockoabKy S, = s S (mromajs TPeyroaIbHUKA,
c
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1 2(6* +a?)

4
i a*+c*=2b". A a1o u osmauaer, uTo KBazpaTel ctopor AABC cocras-
JIAIOT apU(PMETNTECKYIO NPOTPECCHIO.

Ho 1o popmye mennans: m, . Toraa 2a*+2b*—c*=3a?,

Bagaua 269. Toxamure CHIPABeJTHBOCTE HepaBeHCTBAa axa AABC:

>§‘ a(8p—9a) .

Hoxasarensctso. CoracHo (hopMyJIe MeAnaKE, HeoBX0AMO IOKA3ATE,
2. 1

Yro % 126> +c*)—a* > o a(8p=9a) , wam 26*+2¢*-a*>8ap—9a?,

+b+e
W bt dat>da- “2—‘ ; bct+4a%22a"+2ab+2ac,

nm (a-b)*+(a—c)>0, Tlocaenee HEDABEHCTRO ABIAETCS OUeBHIHLIM!

Banaua 270. Iocrpoiire Tpeyroasauk ABC 1o caeayonum aneMenTan:
Ry A; b2 +¢2 .

Pemenne. IToctpons OKPYXKHOCTS pazyca R 1 Buncas B Hee yrox 4, Gy-

1
A€M HUMETH CTOPORY a. TTo popmy:e Mexnansr m,= 3 2(

T.€. OTPEe30K, PABHBIH M, JETKO CTPOMTCH. Temeps 3agaua ceesach k
XOpOIIO UBBeCTHOIA: a, A, m,.

B sakmovenue raaBsr — Hecko.bko 3anayu
AVIS CAMOCTOATEIBHOTO PelTeH ST,

Banaua 271. Ecn cymma KBA/[paTOB CTOPOH YETHIPEXYIOMbHUKA PaB-
Ha CymMMe KBAJpaTOB ero AmaroHajelf, To 9TO mApAJTENOTDAMM.
Moxasure.

Banaua 272, Tlokaxkute, uro cymma KBaJIPATOB BCEX CTOPOH YeThIPexy-
FOIBHIIKA DABHA CYMMe KBa/DATOB €TI0 AMATOHATEH ILTIOC yueTBepen-
HBUf KBagpaT oTpeska, COEAMHAIOIIErO CepeHbI AUATOHAICH.
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Bapaua 273. Haiinure TOUKy, CyMMa KBajpaTOB PacCTORHUIE OT KOTO-
poif 0 Beex BEDIIME AAHHOIO NPAMOYTONBHUKA, MUHHMALHA.

Bagaua 274. ITo faHABIM YeThIPEM CTOPOHAM Tpanenyu HalATe ATHHY
OTDe3Ka, COEAUHAIOMIEro Cepe/MHLI OCHOBAHMiL.

3agaua 275. B OKpyKHOCTS BIMCAH YETHIPEXYTONBHAK ABCD co cTopo-
mamn a, b, ¢, d. [lmarogans BD genT BTOPYIO AMATOHATE AC mononam..

Iloxasmnre, 4TO 2BD*=a*+b*+ci+d?.

3agaua 276. [Toctpoiire AABC 1o ciefyioIuM aIeMeHTaM:
a) a3hy VbP+c s
b) asA; Vb +c? .
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Yro ommke?

B TeOMeTPHH TPeYyrolbHUKA HEMAJIOBAYKHOE MECTO OTBOLHTCH TOY-
xaM O; I; H; M. He cayuaiino oI Ha3bIBAIOTCS 3aMETATEIbEEIMHA TOY-
Kamu B rpeyronsunke! Ha ypokax pemaercs MHOKeCTBO 3aj1a4, B KOTO-
PHIX UrypHPYeT Ta MW WHAA M3 ITHX TOYEK (MTH HECKONBKO CPasy).
Ve He rosopa o mpamoir Ditnepa: O-M-H; o dopmyne Ditnepa
OI'=R*-2Rrn rax nanee. Ml ke B JaHHOI ITaBe MOMAITAEMCSA OTBETHTD
Ha HECKOIBbKO HeIPUBLITHbIE BOMPOCK: KAKAS U3 3aMETATETLHEIX TOYeK
Ganzke K OfHOI U3 BepuIMH (cTopoH) TpeyronsEnka? U K Kakoil nMeH-
10?7 Bonpocs: 3TH (a MX 32210T YYAIIMECH) He CTOMb NPOCTHI, KaK Ka-
JKeTcs Ha nepBslif BaraAx. Ounu tpebyior aHANN3A, BRICOKOI 5Dy ANIMH B
TreoMeTpHuH. HDBTOMy He OTMaxHeMCH, a noﬂpoﬁuo OTBETHM Ha HUX.

Ilycts B ocTpoyronbHom Tpeyronsanke ABC a>b>c (u, cooTBercr-
BerHO, A>B>C).

ITycts Taxsxe O — UERTP ONMCAHHONR OKPYKHOCTH, | — HENEHTD, H
~ opTonerTp 1 M —NeHTpon] ~ 3aMedaTebHbIe TOIKH TPEYTOIBHIKA.

Pentuym crefyomnue 3anaun.

Banaua 277. K kaxoit n3 Bepmun 6mxe Touka 07

Pemenne. AO=BO=CO=R.
Orger. Hu x kaxoiil

Banaua 278. K xakoit n3 Bepumun 6nske T09-
ka H? (puc.179). Pucl179

Pemrenne. CorsiacHo (hOpMysaM, CBA3BIBAKO-
MM BEPHIMHBI TPEYTOJIBHHKA C OPTOLEHT-
pom H, nmeem AH*=4R*-a*; BH*=4R*-b%;
CH*=4R*-¢*. TlockoabKy a— mHaunboapmas
CTOpOHA, TO 0TPesok AH— HanmMeHbIIHi. c b H, A
Orser. K Bepmmnme 601b0Iero yria.

Baxaua 279. K xaxoit sepmune 6mxe Touxa I? (pue.180)
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Pemenne. Ws npamoyroiasroro AAIK:
r
Al= 7 AHAJOTAIHO HAXOJHM,
sin—
2
- L
T
sin—
2 2

P ¢
Tlo yenosuio A>B>C, Torza u 2 S 5 > Tk CHHYCHI 0CTPBIX YTJIOB

¢ BO3paCTAHHEM YTJIa TAKHKEe BO3PACTAIoT.

4 B [od
Tloatomy sin ? >sin 5 >sin —2— . Tora oueBMAHO, 4TO 0OTPe3ox Al—

HAXMEEBIINiA.
Orger. K sepmnge 6obmero yria.

3axaua 280. K kaxoi ns sepmus Gmike Touxa M (i

22 +cH)-a?
Pemenue. Bocromsayemes GopMynaMu MeIMansL: M, =

7 H

2a? +¢*)-b? 2b? +a?)-c?
my" = 2 5 om, 7

MenmaHa m, — HAUMEHBIUAR (mockonsKy a=b=c).

. O4eBHIHO, YTO

m»

2 2
Arax kax MA== m, MB=3 m, s MC=

Wi

10 HRAEMeHBmEM GyzeT oTpesok MA.
Oreer. K Bepmnse Gonsmiero yria.

3anaua 281. K xaxoit u3 cropos 6msxe Tod-
xa O? (puc.181).

Pemerue. Bocrob3yemMesi H3BECTHEIM (haK-
TOM TEOMETPHM TPEYTOJBHMKA: PACCTOSHUE
OT HEHTpA OUMCAHHOH OKPYKHOCTH IO CTO-
POH TPeYTOJBHMKA B 2 Pa3a MeHbIUEe paceTo-
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SAHHS OT OPTOLEHTPA A0 BepmmHLl, Mim B Hamux 06O3HAUEHMAX:
1 i 1
M= EAH; OM,= 3 BH; OM"=E CH.
Tlockombky AH — manmenbIIHiz 0Tpe3ok (cM. saxauy 278), To i oTpesok

OM, — nanmenbIIuit.
Orger. K 6onsmeit cropone.

B3apmaua 282. K xakoii us cropon 6amxe Touxa H?

Pemrenme. Onuimen oKpy»RHOCTE 0KOJIO

Tpeyronsauka ABC. UssecrHo, uTo Tou- N, B
KH, CHMMeTPHYHBIE OPTONEHTDY OTHOCH-
TEILHO CTOPOH TPEeYTONLHMKA, NPHHAN-
J1eIKAT ONMUCAHHON OKPYKHOCTH, HIH
HH,=H\N,; HH,=H,N,; HHy=H,N,
(puc.182).

Tlo dopmyne MPOM3BENCHUS OTPESKOB
xopa: AH-HN,=BH-HN,=CH-HNj.
Toxcrasus HN,=2HH,; HN,~2HH,; }1&1&2
HN3=2HH 3 1 COKpaTHB Ha 2, NOXyanM:

AH-HH,=BH-HH y=CH-HH . Ho u3 orpesxos AH, BH, CH nauMens-
M apasercas AH n manGonsmum CH (3agaga 278). Torga us orpes-
ko8 HH; HH,; HH 3 nanmensmum 6yne HHj.

Orser. K menbImeii cropose.

A

Banaua 283. K xaxoii u3 cropos 6.amke Touxa I? (puc.180).

Pemenne. TK,=IK,~IK;=r.
Orger. Hu x kaxoit!

3anaua 284. K xaxoit u3 cropon Gamxke
Touka M? (puc.183).

Pemenue. Onyerum us nearponsa M ma
cropory BC nepnerguxyaap M T; u ipo-
Befiem Bbicory AH =h,,. W3 moxpobus Tpe-
yroapauxos M;MT; u M,AH,; Haxo-
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1 1 1
num, wro MTy= 3 h,. BHAIOTHYHO MTZZE hy; MTy= 3 hee

Tlo ycI0BUIO a>b>c.

Torga h,~ HAAMEHBIIAA U3 sprcor (aibie=——i7"'7— ).
hy hy he
Crenosarensro MT 1~ HAMMeHBIINI 0TPe3OK.

Orger. K Boabelt CTOPOHe.
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Yyno opHOll THHEHKH!

B ruase 17 MBI yske IHCATH, UTO K 384aYaM HA TOCTPOEHITE C TOMO-
10bI0 OXHON JMHEHKH GONBINCI MHTEpPeC MPOABIAJ 3aMedarenbHBIH
mseitnapeknit maremarux ko6 [lreitrep. [Toctpoerne oaHOM JHHE-
K0lf OH OCYINECTBIAJ NPH HAIMYMK ABYX MAPA/LIENbHEIX IPAMBIX;
BCIOMOTATEJBHOr0 Napa/IesorpaMMa WX KBagparta; OKPYKHOCTH ¢
M3BECTHBIM IeHTPoM. OH NOKA3aT, UTO NPH HAIMYIH BCIOMOTATeTLHOHK
OKPYKHOCTH C M3BECTHBIM HEHTPOM Pa3periMEl Bee “pasperanumble 1o
Epxanay” samaum Ha nocrpoerue. MHOrMe 3HAMEHNThIE MATEMATHKH
mocse llTeitHepa yae /i BHUMAHNE OCTPOCHNAM C IOMOIIBI0 OHOM
MUHEHKA. Huyqeune reomeTpnn JIMHEeHKHA B IIKOJIe 1 CeroiHsa BbI3hIBa-
er OBl HETEpPeC Y YUAIUXCSA, JAPHT MHOMECTBO SMOIHIL, TIOMOora-
eT JIyyIe HOHATH KPACOTY reoMerpun! h

TIpeanaraem BameMy BEHMAHTIO NOAGOPKY 3a1ay Ha ITOCTPOCHNE ¢
TIOMOLIBIO OO JTMHEHKH.

B3amaua 285, C moMOIIBIO OAHOM JUHEHKH pasjenuTe JaHHYIO Tpame-
o ABCD ma xBe pasHoBesnKue yacTn (puc.184).

Pemenue. TTockonsKky H3BECTHO, 9TO cepeAnHsl ocroBarmii K n T', Tou-
Ka Tmepeceuenns auaronaneit O u rouxa E me-
pecedyeHnA MPOAOJKEHMIT GOKOBBIX CTODOH B
060l Tpamenuu JeMar Ha OZHOW mpaMon E Puc.184
(samaqa 205), 1o npamasa EO Gymer mcxomoit
(ocHOBAHHSA 0OPA3OBABIIAXCH TPANEIUA PaB-

HEBI ¥ BEICOTA Y HUX OZHA 1 Ta xe), Orciona mo- B, C
crpoenue: AC u BD nepecekyrcs B Touke O, ‘
nponomxenuss AB u DC — B rouke E. [Ipamas

EO pasgemnr rpanennio ABCD na 2 pasHOBe- A T D

JIMKHe 9ACTH.

Bagaua 286. [lausl ABe NapajijenbHble IpAMEe [ B [ 1 NPOM3BOIbHAR
Touka K (puc.185). OxHoll 1nHeiikoil npoBeguTe yepes Touky K mps-
MYI0, MAPAJLTEILEYIO AAHHBIM.

Pemenne. Bocnons3oBaBniick CBOHCTBOM TPaNenuy U3 MPeABIAYIIeH
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sazaun (4 TOUKH Ha OXHOMN TPAMOIL), IpOBE-
/leM CIIeZIOIIHe MOCTDOSHHA:

1) W3 IPOMBBOIBLHON TOUKY A pPAMON f —
aya AK;

2) us upoussoabHO# Toukn E Ha AK — npa-
Mas, mepecexatomasn [ u t B roukax C u D co-
OTBETCTBEHHO;

3) nposezem aumaroHanu B o6pasosaBmeicsa
rpaneras ABCD, KOTOpBIe TepeceKyTed B
Touke 0;

4) EO un CK mepecexyrcs B Toure O, ;

5) BO; m ED nepecexyrcs B Touke N;

6) npamas KN — uckomas!

Bapaua 287. Jlan moaykpyr ¢ guamerpom BC (puc.186). Touxa K na
9TOM AHaMeTpe TaKopa, 4ro CK=a, BK=b. C moMompio 0gH0 THHEHK

mocTpoiiTe OTpesok x =+ab .

Penrenve. BoasMeM iBe IPOHABOILHbIE TOU-
ki E u F 71 OnycTHM U3 HUX NEePIeHANK Y-
pul Ha BC (3ajaua 204 - sagaua f. Ireiine-
pa). Yepea Touxy K mposejieM IpaMyio ma-
PajIeNbHO 3THM [BYM NePOeHAUKYIAPaM,
KOTOPas Iepeceder MONyOKPYKHOCTS B TOU-
xe N. INockonsky ZBNC=90° (Buncannbiii,
OMHUpaeTcs HA AHAMETP), TO OTPE3OK

KN=Jab — ucxomsiit.

Banaua 288. B rpeyroxsrike ABC nposesena cpefuss munus MyM; | BC
(pme.187). Opnoii auHeiiKON HOCTPONTE TPEYTONLHHUK, CTOPOHE! KOTOPOLO
PABHBI MEJIMAHAM MMy, My, M.

Peprenpe.

1) BM, u CM nepecexyrcsa B menTpoune M u npamas AM npoiiner
gepes M, — cepexuny BC.

2) Yepes Touxy B nposenem npamyio ¢ | AC (mockonsky M, — cepeu-
ua AC, o aro - sagaqa 206).
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3) Tipamas M,M g3 mepeceuer ¢ B Touke T,

Puc.187 A

M,T=BC=a 1 MyMg=

wls

Torpa M3T= g u CM;TM—
APAJIIeNOrpaMM.
4) Tlposenem M\T=CMz=m, "

TA=BMy=m,.
Ouesnano, uro AAM T~ ucKOMBIii.

Banaua 289. [lan kBagpar ABCD ¢ nenTpom O 1 NIPOMZBOILHAR NPAMAS
EF, npoxoasamas uepea ero nenrp (puc.188). M3 rouku O oxHOi a1~
HeHKOIl BOCCTaHOBHTE NepHeHARKYAap K EF.

Pemenne.

1) Yepes rouxy E nposenem EK napa-
nensHO BC 1 AD (sagada 286).

2) Yepes Touky K nposezem KT || AC ~
17.K. AO=0C (3azaqa 206).

3) Ipamas TO Gyzer wmckomoif, T.K. £
AT=CK, a CK=BE n ABOE=AAOT - no

ZBYM CTOPOHAM M yTi1y Mesxny Humu. Tor- A D
na ZTOE=/AOB=90°, Puc.188

Banaua 290. K BymM mepeceKaiomuMcs OKPY/KHOCTAM IpOBeJeHa 06-
masn KacarensHas. OnHoi TuHEHKOI pasjeanTe ee HOI0IaM.

Pemenne. ITyers janabIe OKPYKHOCTH He-

pecexajorcs B Toukax A u B, a CD — nx 06- 54 b

mas xacarenpHas (puc.189). Ilposexem A D
npamyio AB, kotopas nepeceuer CD B Tou-

ke K. Tlokasxewm, uro K— cepequna CD.

IleifcrBuTeBHO, IO TEOPEME O KACATE b~ X

HOit U ceKymelt s KaM A0 13 OKPYIKHO- ‘B

creit: CK*~KBKA u DK'=KB-KA. Cre- Puc.189
nosarensno, CK=DK.
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Banaua 291. [lansl fBe IepeceKaIONMeECcs OKPYKHOCTH, Tpn nomomgy
oHO# MMHEI K IOCTPOTe IEHTD KAKIA0M M3 HUX.

Pemenue. IlycTh NaHHBE OKPYMHHOCTH
nepecexaiorcs B Toukax Au B (puc.190).
Peurense 3a4a4y OCHOBAHO HA TOM, 4TO
kaxue 651 cexymue EF u NT uepes T0UKn
A u B Mbi 651 51 TipoBenn, GyAeT BHITO-
marses yeaopue: EN | FT. Tokasen a10:
myers Z1=q. Toraa £2=180°—au £3=a.
Puc190 3naunr, £4=180°-c, n EN || FT. Uven
sBe mapannersHere npamse EN u FT,
MOKHO B KaskAOil OKDYXHOCTH HPOBECTH MApAJUIEbHBIE UM XODJBI.
TTocste 4ero ¢ TOMOIIBIO CBOTCTBA Tpamenuy (3afada 285) crposaTes Au-
amerpst oxpysKHOCTell. [Tposess yepes A u B nBe agpyrue cexymyue, aHa-
sormunse EF u NT, cM0KeM MOCTPOUTS emie /1Ba InaMeTpa B Kaskmon
na oxpysHocTeit. Kax naBecTHO, AMAMETPHI EPLCEKAIOTCH B IEHTDE.

Banaua 292. B rarsbIit Kpyr ¢ HeATPoM O BIMCAH AABC (puc.191). On-
HOI TMAGUKON IPOBEHUTE B TPEYrOJbHUKE

a) mepnmany AM;

b) BrcOTY AH,;

¢) Guccexkrpucy AL;.

Pemenue.

a) Ilpomeaem aumamerpst BB, n CC,. oue-
suano, aro B, C, | BC, a snaunr n EF | BC
(E u F- touxu nepecedernus B,C, ¢ AC u
AB cooteercrenno). Torpa ans rpane-
muu CEFB merpyaso Haitti My — cepenu-
Hy ocHoBauuA BC.

b) BiC || C,B (£B,CB=£C,BC=90° ~
BIMCAHHSIE, ONMPAIOTCH HA JAMAMETD).

Ocraercs uepea TO4KY A MPOBECTH NpPA-
Myio mapantersao ABYM npambv B,C u C, B (sanaua 286). Ona cosna-

ner ¢ BeicoToit AH .

W Puc191
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c) Ilpamas OM, nepeceuer nyry BC B rouke W (cepenune a1oii xyru) u
AW conepxxur buccextpucy AL; yria A.

Tlpexze yem nepeitTy K 3aa4am A1 CAMOCTOATENBHOTO PEINEHN, IBe
TOYTH UIYTOUHbIE 3a/aUH.

Bagaua 293. AABC BrmcaH B OKPYKHOCTE, [ —
TOUKA TIepecedeHns ero 6mccexTpnc. C momo-
IbIO ONHOMH JIMHeHKN HANAUTE HEHTD OKPYH-
HOCTH, OTIMCAHHOI 0KOJI0 Tpeyroasanka BIC.

Pemrenwne. Iposenem sya Al, KoTopbIil nepe-
ceder OKPyHOCTH B Touke W (puc.192). Tou-
xa W wu 6Gymer mucKoMOH, HOCKOMBKY
BW=CW=IW.

Bapnaua 294. TpUCEKINIO KAKOr0 YIia MOYKHO
OCYIIECTBUTH C IIOMOIBI0 OJAHON TUHEITKU?

Orser. 270° (cm. puc.193).

270°

BagauM 1Js CAMOCTOATEIbHOTO PEIIeHU
(svinoansiomesn 00nol nunetxoil)

Bapaua 295. Paszennre miomags ¥ NepHMeTp JAHHOTO MApaJLIeNo-
rpamMma rnomnojam.

Banaua 296. B kpyre npoBejieHs! /IBe Tapa/LIe/bHEIe XOPAB! I AXAMETD,
He MepHneHAuKyIApHELT M. HaliinTe mentp kpyra.

Banaua 297, [lana Tpanenus ¢ OCHOBAHMAMY a U b.
ab

TMocTpoiite oTpedox X=——,
a

+b

Banaua 298. Toukn A u B cuMMeTpHYHbL OTHOCATEIBHO NPAMOii [.
Yepes nannyio Touxy K, He nexanyio na [, mocTpoiiTe mepnenInKyAap
K mpamoi L.
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Bazaua 299. OnpejjenuTe NeHTP KPYTa, €CIA B IIOCKOCTH KPyra AaH
APAJLTeNOrpaMM.

Bagaua 300. Jlan AABC u cpearss aumus MM | BC. Pasgemare cro-
pory BC Ha 3 paBHbIe YacTH.

Bagaua 301. ABCD — xsaapat. Touku E i F COOTBETCTBEHHO Ha CTOPO-
nax BC u CD raxue, uro ZEAF=45°. Onycrure 13 A NePIeHANKYIAP
Ha EF.

Banaua 302. Ha 0KpY/KHOCTH ZAHBI TDH TOUKH: Ny; W; My'. Boumure
B BTV OKPYIKHOCTH TPEYTOILHMK, /1A KOTOPOTO AAHHBIE TOTKH CIIYIKAT
COOTBETCTBEHHO TOYKAMI MEPECEUEHNA ¢ OKPYIRHOCTHIO BhICOTHI, GHc-
CeKTPHCH ¥ MEIMAHEI, IPOBEEHHbIX U3 ORHO¥M BePUTHHbI.
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OuMMNHuafHbIH TPEYTONBHAK

TIpaxTiueckn Bee 3a4ayn, B KOTOPBIX PeUb HIET 06 9TOM TPeyro/b-
HIKe, ABIAIOTCA 38 Ja4aMH TIOBBIIERRO C10MKHoCTH, BosmurcTso n3
HHIX NOCTOAHHO BXOJAAT B 3aJaHUA pBﬁOHHHX M FOPOACKHX ONTUMIHAN, B
TOM YHCJIE U TAKUX NPeCTUKHLIX, Kak MockoBckue, Knesckne, CanKT-

. [TerepGyprckme MaTeMaTHYeCKHe ONMMINMALbl. 1109TOMY ¥ BOZHHKJIA
nies HA3BATH 3TOT TPEYTONBHMK ONMMIMAnHEIM. Bamemy srHMAHMIO
npeanaraeTca noxGOPKa 3aat, B KOTOPEIX PEUb HAET O PABHOOEPEHHOM
TpeyronsEnKe ABC ¢ yr/iom npu BepumaHe A, pasasim 20°,

Wrax, oTMMIHATHBIA TPEYTONBHAK B 3a1aYax.

Banaua 303. [lokaaars, uro b>2a.

Pemenne. TIpoeegem CE=CB (puc.194). Torga B Tpeyronsanke ABE
BBINIOJIHACTCA HepaBeHCTBO: AE>BE (mpoTue (GOJbIIEro yria JesKut
GosbIas cTOpoHa). AHATOruuHo B TpeyronsEEKe BEC HMeeT MecTo He-
pasencrso: BE>BC. Toraa rem 6onee AE>BC.

Orciona AC=AE+CE>ZBC, wim b>2a.

Puc.194 194 \ Buc195
AN A
a C 7 B a

3anaua 304. Jloxazars, uro b<3a.

Pemenne. Boinoaum ykasarHoe Ha pucyrke 195 gocrpoenne. [lockoms-
xy amiHa nomaso# TBCK Gonsime, uem aianna orpeaka KT, to 3a>b.

3apaua 305. BE=EF=FK= a (puc.196). loxasars, aro AK=a.
Pemenue. ZBCE=/BEC=80°, ZCBE=20°. ZFBE=80°-20°=60°.
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Torza Tpeyroxsenx BEF — paprocroporsuii. ZKEF=/EKF=40° u
ZEKF — premnnii ans AAKF. Torga ZAFK=40°-20°=20° u AAKF —
pasroGenpenubiii: AK=KF=a.

Puc197
F

Ef

Cc 3 B

(¢

b

wis)

K

10°
b

Puc.198
B

Puc.199

Bapmaua 306. Ha cropone AC 0TJ10/HIN OTPE30K
AK=a. Haittu £BKC (puc.197).

Pemenne. BE=EF=FK=a (cm. sanagy 305). Co-
enuanm Toukn B u K. Tpeyroasauk KFB — pas-
robenperuslil (KF=FB=a) u ZKFA, xoropsrif
ABIfETCS BHEIMHMM Ais Tpeyronbenka KFB,
pasen 20°. Torza ZFKB=/FBK=10° mo mo-
cxonbky ZEKF=40° (cm. sapawy 305), mo
ZBKC=40°-10°=30°.

Bapaua 307. [loxasats, uto a*+b*=3ab’.

Pemenue. Vs tpeyronsanka ABK ciexyer, uTo
a

sin10°=— (puc.198).
% @ )

Kax ussectHo, sinda=3sina — 4sin’o.. Cnexosa-
TENBHO, 5in30°=3sin10°-4sin*10°, i

a
%:% - 481;_)- , OTKYJ4 IoNyqyaeMm,

uro a’+b*=3ab’.

Banaua 308. Ha croponax AC i AB B3ATHI TOUKH
D m N raxue, uto ZDBC=60°, ZNCB=50°. Haii-
T ZBDN (puc.199).

Pemenne. ITo Teopeme CHEYCOB /I TPEYTONBHH-
AC _sin130° _sin50°
ACN: ——= = =2c0s40°.
xaACN: N = Gin30°  sin30°
Ilo Teopeme cuEycOB Aas Tpeyroashuka BCD:
BD _sin80°
BC sin40°

=2c0s40° -
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BD
Ho BN=BC (£BCN=£BNC=50), ciiefoBarensso, e 2c0s40° .

Toraa AACN nonobern ABDN (110 pONOpIHOHATBHOCTH ABYX CTOPOH K
PABEHCTBY YIJIOB MEXKAY Humu) B ZBDN=/ACN=30°.

Banaua 309. IIpy DOMOIHM 0AUMNUAOHOZ0
TPEYTOJBHIKA JOKA3ATE, UTO

ctg10°~4c0s10°= 3 . Puc.200
Pemenne. B tpeyronsauke ABC BozsMem
BC=2, BH=HC=1 (pnc.200).

Tocrponm BD=DT=2. Ilockonsky 8 ABDH
runorenysa BD Basoe Gonsme xarera BH,
To /BDH=30° m ZDBH=60°. Toraa
£DBT=£BTD=20°. Oguako ZBTD — Brem-
unit  aaa  AATD, CJIeA0BATEABHO,
ZADT=/DAT=10°. Toatomy AADT — pas-
HobeaperHslit, n AT=TD=2.

Ms ABHD: DH=y3. Ha AATD:
AD=2AT cos10°=4cos10°,

Torza AH=+/3 +4c0s10°, Ozraxo na AABH: cigl0°= % G

orkyna AH=1-ctg10°=ctg10°.
Ha aroro cregyer, uto ctg10°= /3 +4cos10°, mmm ctg10°~4cos10°= /3 .

B zaxmiouenne npeanaraem gBe 3a1aumn
AJH CAMOCTOATENBLHOTO PelIeHus.

Bapnaua 310. Ha croporax AC u AB B3ars: Touxkn K u M cooTBeTCTEeH-
HO TaxK, uro ZKBC=T0°, ZMCB=60°. Haitpure ZMKB.

Orser. 20°.

Viasanue. Cum. sagaun 305 u 306,

3amaua 311. ITpn moMoOmH 0AUMNUAONH020 TPEYTOILHAKA A0KA3ATH,

10 Ssini0° -2sin70°=1, Vrasauue. Cv. pemenue sagaun 309.




[image: image20.jpg]Tnasa 25
Bapuanun Ha TeMy OXHOI 3aaYH ATIOJIOHHS

Ora sajaua NPUIMCEIBAETCHA BHIAIOIIEMYCA ADEBHETPEUECKOMY Ma-
TeMaTHKy, coBpeMeHHHKY Apxumena — Anoinonuio Ileprexomy (oK.
260-170 rr. 10 B.3.). K coskanennio, kpome Tpysa Anosnosns “O Koru-
JeCKUX CeYeHUAX”, y HAC HET TOYHBIX NAHHBIX B OTHOIIEHWH ero Apy-
rux pabor. Opmaxo, mo cauzerenscrsy Ilamma Asexcasipmiicxoro,
Anosioruit MEOrO BHIMAHKS yAEISJ] reoMeTpun OKpy:kHocreil. He-
CIyuaitHo B IIKONBHOI TEOMETPHH M3YU2eTCA OKDYMKHOCTH ANOJLIO-
HEf, & TAKIKE er0 3HAMEHHTAS 3a/aua: T Hy -
Das KACAETCA TPEX NAHHBIX OKDYIKHOCTeH]

Mar ke ocTaHOBuHMCHA Ha Gojiee mMpOCTOi, HO OUEHb BAXKHON 3ajgade
Anomnrornsa. IToromy uto ona Grecrame “samumaer” OfHY U3 OCHOB-
HBIX (POPMYJT TeoMeTpHy oxpy#HOCTel. [IoTomy 4TO OHE OUEHD HACTO
BCTpeuaeTcs HA BCTYIMTEJLHEIX OK3aMEeHaX II0 MATEeMATUKe B BhICIINE
yueGHbBIe saBejeHHd. IToTOMY 4TO OHA NOMOraeT PEUIAThH JOBOJBLHO
CITOIKHBIE 3aJAUH, B TOM YHCJE W OIMMITHaAHbIE!

Hrax,

Bapnayva 312. (3adaxa Anonronus)
ITocmpoumv oKpYHcHOCTY, KOMOPAR NPoxodum wepes 06e dannble moy-
KU u Kacaemcs Jannol npamoi.

Pemenue. [Tyers A u B — faHHbIE TOY-
k1, | - rapnas npamas (prc.201). Tpo-
AnuM AB [0 mepeceyeHns ¢ mpsaMoit [ B
rouxe C. Ilycrs Takxke BC=a, AC=b.
Anajua IoKaskIBaeT, 4T0 ecan X — me-
Komas Touka, 1o CX*=ab (kBazpar Ka-
caTeNBHON paBeH NPOM3BEJCHMIO BCeil

Puc.201

3] X

cexymeit B ee BHEIIRION 4acTs), mm CX =+ab -
CurrefioBaTesIbHO, CAENAB B3 TOUKH C PACTBOPOM IUPKYJIA 3aCEHKY Pajlii-
yea +/ab , monyunm rexomyo rouy X. ITocse aroro ocraercs

TOCTPOUTS OKPYKHOCTE, KOTOPAA MPOXONUT Yepea Toukn A, B, X.




[image: image21.jpg]3apava 313. Boccranosurs Tpeyronsak ABC no mpamoit, cogepika-
et BC, u Toukam K, u Ky xacanus BINCAHHOM OKDPYXHOCTH CO CTOpO-
nmamn AC n AB.

Peprenne. Cornacro sagave Amonnouns maiinem Touky K, kacamms
BIUCAHHON OKPYIKHOCTH O cToponoii BC (puc.202). Toukn K |, Ky, K,
ONpPeAE/IAIT OKPYKHOCTS ¢ HeHTPOM B Touke [. Yepea Touxn K, u Kj
TIPOBE/IEM KACATEbEEIE K BTOH OKPYXKHOCTH; TOUKA NePeCcedeHus STHX
KacaTeJbHBIX — A, a npamyo BC onn mepecexator B roukax B u C., Tpe-
yromsEnk ABC — uckomsiif.

A

C & o 8B R T X

3anaua 314. [lana npamas [ n gse rouxn A u B mo oxmy CTOPOHY OT Hee.
Haitanre Ha npamosi { Takyio Touky X, us xotopoii oTpesok AB Bujer
IO MAKCUMAJIBHEIM YTJIOM.

Pemenne. Hcxomoii roukoit Gyaer rouka X, KoTopas HAXOANTCS 10 3a-
Aave Anonnonus (puc.203). Jokasen, uto yroa AX B Gomsime mo6oro
apyroro yraa AX,B. ITockonsky yron AXB BUHCAHEEIA, TO OH pasen
TONOBHHE YT AB; B T0 e BpeMs BepIIHHA yria AX B maxonuTes sue
OKDPYJKHOCTH, HOATOMY JTOT YTOJ paBeH mojypassocty ayr AB u EF,
Taxum obpasoM, yron AX B 6orsmre yria AX 1B.

Banaua 315, Yerrpexyroasank ABCD Biu-
caH B OKpyxHocTs, Haiiaure Ha cropone AD
(puc.204) Takyio Touky X, urobst yror ABX
pasasancsa yrry DCX.

Pemrerue. ITpogonskum BC 1o nepeceuenus ¢
AD B Touxe E u Hafiziem rouxy X npu TOMOII

samaun Anonnonus: EX =+/CE- BE .
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JHokaxeM, 4To 5T0 M ecTh Ta camag rtouxa X. Ilyers ZABX=a,
/DCX=p. Onnmem OKpyKHOCTE BOKPYT Tpeyroabanka BCX, Koropas
6yner kacaTsea cToponst AD. ITyers raxsxe ZBCX=¢p. Torna ZBXA=¢
(yros Mexay KacareJapHON u Xopoii). M3 Tpeyronsanka ABX umeem:
ZBAX=180°(a+p). Ho, mockonbKy yeTsipexyroibank ABCD Bnucan
B OKPY/KHOCTB, T0 ZBAD+/BCD=180°, win 180°—(a+¢)+f+¢=180°,
orkyaa a=p. Crenosarensro, Touka X, HaitfenHas mo 3agade Anosmmo-
HAs, — Hexomas!

Bagaua 316. Touku A H B HAXOJATCA BHE OKPYKHOCTH C LeHTpom O
(pnc.205). TlocrpoiiTe BTOPYIO OKPYKHOCTE, KOTOPAA KACACTCH IIePBOH
U IPOXOHT Yepes AAHHbIE TOUKH.

Igmeﬂue. HOCTpOﬂM OKPYHHOCTH
¢ nenTpom Oy, B KoTOpOit AB GyzeT
XOp/oit W KOTopas: mepecekaer
Tepsyio, cKaxkem, B Touxkax D u E.
Ilycrs C — Touka mepecevyeHHs
npameix AB u DE. Ua Touxn C
nposefeM Kacateabuyio CX k nep-
BO OKpymHOCTH ¢ meHTpoM O.
ToxaxeM, 4o X — ucKkoMas ToU-
Ka. ITo CBOMCTRY CEKYITIX AJIA OK-
pyxuoctu O, CB-CA=CE-CD. Og-
HAKO /14 0KpyskHOCTH O 10 CBOM-
cTBy cexymeil n kacareassoit umeem: CE-CD=CX?; orciosa noayua-
em: CA-CB=CX". Orcioza cienyer, uro X — rouka kacanus. Torga ox-
PYHHOCTS ¢ HeHTpoM O), KOTOpas HpoxXosuT depes rouku A, X, B, —
HCKOMAsA.

B3amemum, 4T0 CYUAI, KOTAA TOUKH HAXOASTCH BHYTDH [IEPBO OKPY3K-
HOCTH Y MeeT MEeCTO BHyTpeHHEe KacaHme, DACCMATDHBAETCSH AHAJIO-
THYHO.

Puc.205

Bapaua 317, Toukn A 1 B HAXOAATCH O OAHY CTOPOHY OT NPAMOIL L.
Haifta Ha sroff npAMON Takyw ToYKy X, 4roOEI CyMMa OTPEe3KOB
AX+XB=a, rae a — OTPe30K 3aJaHHOMN AJIUHBL.
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Pemrenne. W3 Toukn B xak u3 nesrpa
TpOBE/leM OKDPY’KHOCTH Dajuyca a
(pme.206). Tlyckait Touka A’ cuMmer-
PHYHA TOUKe A OTHOCHTENLHO IPAMOIT
l. Amanus mOKASEIBAET, YTO OKPYH-
HOCTB C TIEHTPOM B Touke X pammyca
XA'=XA 6yzer xacarbcs NepBoil OK-
DY?KHOCTH B HEKOTODOI Touke D, npu-
uem Toukn D, X, B nexar Ha oxmoM
npamoit. Ho roraa, 4robsl pemuTs sazady, He06X0AMMO IIOCTPOHTE OK-
PYIKHOCTH, KOTOpAsA TIPOXOAHUT Uepes aBe Toukn A n A’ 1 Kacaetcs faH-
HOM OKPY)KHOCTH ¢ IEHTPOM B TOuke B. A ora 3ajaua yie Oblia HaMK
pacemorpenal (sagada 316).
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“OMOIHOHAIBHAN" CHMMETPHSA

C cummerpueit MBI BHAKOMEMCS FOPA3JI0 PAHbIIE, YeM C TeOMEeTPH-
eit. B TIpuposie MBI T0 | JieJI0 BCTpewaeMes ¢ cumMmeTpueit. CuMMerpus
B )KHBONWCH, My3bike, apXATeKType — Beaael BrTh MoskeT, Ha reEeTH-
YeCKOM ypOBHE CUMMEeTPHA 3aJI0’KeHa B wenosexel..

Puc.207 4

Vike Ha IEPBHIX YPOKAX NeOMETPHM HAC
skzer Berpeua ¢ Grecramel safauell Ha cuMMme-
TPHIO: JOKAJKHTE, UTO KATer, Jexamuii mpo-
TaB yraa 30°, paBeH MOJOBHHE THIIOTEHY3hI.

OrobpasuB 3epKanbHO (CHMMETDPHUYHO)
Tpeyronbauk ABC ortHOcHTeNbHO Katera AC
(puc.207), nonyunm paBHOCTOpPOHEMH AABD,
B KoTOpoM x=2a. .

OfHA 3 CAMEIX CIOMKHBIX 3a/1a4 HA TIOCTPO-
enue: a, h,, [, — TaKke pemaeTcs ¢ MOMOLIBIO
CHMMETPHH.

Baecs memoassyercs TOT (BaKT, uTO

B=C
e T , (rge B>C)— puc.208. Taxum

06pasom, paseoeTk yriios B — C Ham n3BecrHa.

Hanee crpomres mpsamoyronbusiit ABB,C
(@, 2h;). Berunmcaserca ZB,AC. Ou paren
180°- (B - C). Ha B,C 1 2T0OM yTI€ CTPOMTCS Cer-
MeHT, KOTOpbIH “NpoThiKaeTcA” OChI0 CHMMeT-
PHH t, B PE3yILTATE UETO HAXOAUTCA BepuTinaa A.

Ipepgnaraemas Hume nofbopka sagauw ofbeINHEHA HaBBAHUEM
“amonnonansuas” cummerpus. Byzsem aymars, uto Hazsarme onpasaa-
HHO ¥ TOBOPHT camo 3a cebsal

Banaua 318. Jlan yros ¢ HefocTynHOMK Bep-

muHok A. YaBOHTE 5TOT yroJ.

Pemenne. Pemernye 3ajaun NpeJcTaBIeHO
Ha pucynke 209 1 He HYKIAeTCA B 0COGBIX
KoMMeHTapuax!

Puc.209
A





[image: image25.jpg]Bapaua 319. Octpoyromsneii AABC Bnucan B
oxpyxHOCTS paguyca R. H — ero oprouentp. [lo-
KazKuTe, YTO PANHYC OKPYKHOCTH, ONMCAHHON
okouno Tpeyroasanka BHC, raike pasen R,

Iloxasarenscteo. Touka N;, cmMmerpuusas
opronentpy H orTHOocHTenbHO cTopoHH! BC,
NPUHAAJIEKAT ONUCAHHON OKPYIKHOCTH — H3-
BectHEI dakr (puc.210). OwesmaHo, uTO
ABN,C=ABHC. TIocKOIBKY pajnyc OKpPysKHO-

Puc.210

crr, onucarHOK okono ABN,C pasex R, To 1 paauyc OMMCaHHOMN OKOI0

ABHC oxpyskHOCTH paBeH R.

Bagaua 320. Xopast AB u CD oxpy:kHOCTH paguyca R nepneHInKyJIsap-
HEI 1 JIeJIITCH TOYKOM NIepecedenus Ha OTpesku a, b, ¢, d (puc.211). Ilo-
raxkure, uTo a’'+b*+c*+d*=4R? (sanaua Apxumesna).

OKAa3aTeJbCTBO.
1 cnocob.
Ilposesem och CAMMeTpHM [ Uepes IEHTD OK-
pyxHOCTH. M3 coofpakeHHil CHMMeTpHE

DK=BC. Ho BC=/b? +¢? (u3 ACEB).
3nawnr, 1 DK=b2 +¢? . AD=\a? +d? (u3
AAED).

TTockoMbKyY yroJ ¢ BEeDIIMHONW BHYTPH Kpyra
(£CEB) paBeH noJiycyMMe JyT, ero 3aKJI104ai-

Puc.211

‘n 5

K

mux, 1o UAD+UBC=180°. Bamenne UBC Ha Puc212

UDK, umeem: VAD+UDK=180°. Torma Bmm-

cangbii yron ADK pasen % -180°=90°, T.e.
AK- nmamerp. Torna AD*+DK*=4R?,

unm a*+b*+c*+d*=AR".

II cnocob.

IMoctponm orpesok TK, cummerpwaakii AB
orrocurensHo | (pme.212). Ouesmpmo, uTo

il

8 L
dalv | \D
LUaRVF

of
b ',"i‘\ b
EST B
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CN=d; DN=c u KN=b. I3 npaMOyTOJIbHOIO ADNK: DK*<b*+c*. no-
cxonsky ABKT — NpAMOYrOJAbHHK, TO AK - pumamerp. Torpma
ZADK=90°, u AK*=AD*+DK*. Ho AD*=a*+d* (13 npsiMOyroJbHOr0
AAED). 3raunr, 4R*=a’+b*+c*+d*

Bamaua 321, Haiigure 3aBHCHMOCTH MeJy yIJaMi TPeyroJbpHAKA
ABC, ecni ogHa 13 ero MeNaH BUAHA U3 HEeHTPa ONMMCAHHON OKPYIKHO-
eru moz yriom 90°.

Pemenue. I[lycts meamana m, BHAHA U3
nentpa O mox yraom 90° (puc.213), T.e.
/M ,0A=90° 1 OA=R. Tlycts Take A; =
TOUKA, CHMMETPHYHAA TOUKe A OTHOCH-
Tensao OM,. Torna AA;=2R — xuamerp.
¢ M, s coobpasenuit CTMMeTPHI ZA,CB=B.
M Torpa ZA;CA=B-C. HO 0H SABNAETCH BIA-

CaHHBIM, OMUpAOIAMCs Ha guamerp. Cle0BaTeNbHO, B-C=90°.

Bagaua 322. Jlas AABC co croponamu a, b, c. Haiitu paccrosmne or
nentpa O onucannoi 0kono0 AABC 0OKPY?KHOCTH IO BEICOTEL AH,.

Pemenne. CornacHo puc.214 Heo6xoxnmmo

{‘ nadiri orpesok OK=x. TTposegem npsvyio L,
b COfIePIRALIYIO TNaMETD, NapasLIeTbHO AH;.
Tlyers Taxie A, — TOUKa, CUMMETPHIHASA

¢ Touke A OTHOCHTEIBHO pAMOit [, 1 AA=2x.

QuesnpHo, uto ABCA; — paBHOGOKas Tpa-
Tienu#A, BIMCAHHAS B OKPYXHOCTH € NeHT-
pom O. Torza mo Teopeme IlTomemes:

Puc.214 o et

a-2x+e-c=bb, mm x= 5
2a

Banaua 323. lokayxuTe, 970 U3 BCEX TPEYTOMBHIKOB ¢ JAHHBIMU @ K h,
paBHOGENPEHHHIT MMeeT MEHUMATbHDI epHMeTp.

okasaTenpeTBo. JloKaskeM, UTO MEPUMETP PABHOOEIDEHHOTO Tpe-
yromsanka ABC (AB=AC) MeHbIle NepuMerpa NPOH3BOJLHOTO Tpe-




[image: image27.jpg]yroasauka A;BC ¢ rakumu xe a u h, K
(puc.215). [Tocrponm rouxy K— cummer- Puc.215 A
PHYHYIO TOYKe B OTHOCHTeNBHO NPAMOiL
I (rae || BC). U3 coobpaskenmii cummer-
pun A K=A,Bu AK=AB. £1=/2 (AABC
— paBEODeIpeHHLI) H £1=/3 (BHOBE U3
coobpaskennii cmmmerpun). Toraa
£2=/3 nroukn C, A, K nexar ua oguoi
npamoii, ITockomsky CK<CA +AK, o
u CA+AB<CA,+A,B. A 910 1 o3nauaer,
uro nepumerp AABC 6yner Mersme me-
pumerpa AA, BC.

Banaua 324, JlokaxuTe CHPABEINBEOCT HEPABEHCTRA IS IPOMBEOIE-
moro AABC: h, <\/p(p—a) (rme p - momynepumerp).
Iloxaszarenscrso. Yepes sepmmry A

nposezemM npamyro | mapannensEo BC
(puc.216). Orpasus Toukn B u C cumme-
TPUYHO OTHOCHTEJLHO l, HNOJIYYUM TOYKH
B, 1 Cy, .. BBy=CC;=2h,. H3 coobpa-
skeruit cummerpun CA=C1A=b, Torza
b+c>BC, (0 HepaBeHCTBY TPeYTrOJbLHH-

C, B,

2h
xa pns ABAC,). Ho BC,= \a? +4h,*
(13 ABCC,).
Creposarensro, (b+e)2a*+4h,?, c a B
umu 4h, ' <(b+c-a)(b+ct+a), Puc.216

i 4k, <2(p—a)-2p, nan b, ’<p(p-a).

3amaua 325. B Brmykaom wersipexyronsauke ABCD AB=a, BC=b,
CD=c, DA=d (pnc.217). Cropona d Buana ma cepenmuEl b mox yr-

b
siom 120°. loxaxknte, uto a+ E +e2d.




[image: image28.jpg]lWronsnas esomempus 6 MuUAmOPaX

Llokasatenserso. Iycrs
C ZAED=120° m £1+£2=60°, B; —
TOYKA, CHMMeTpHYHAS B orHOCH-
TenbHO AE. C; — TOUKA, CHMMeT-
puuras C orHocmrensHo ED.

3
2

b b
B\E=BE=; CE=CE=> ..

BE=C\E=" . s8=s1n 14=12
2

(n3 coobpaskennit cummerpun). Torza /3+74=60°., 3maumr,
£B,EC;=120°-60°=60°. AB,EC, — paBHOGeaipenHx1i ¢ yraom 60°, T.e.

b
OH — paBHOCTOPOHHEMH, 1 BC;= 5 . Ouesnano, uro AB;=AB=a

1 CD=CD=c. Jlymua noMmanoit AB;C D He Mensime AnuHE! oTpeaka AD.

b
CrezosarensHo, a+-+c2 d,

3amaua 326. B sumykioMm yersipexyroasaake ABCD P— cepeguna BC

1
uS,pp= 2 Sapep (pue.218). [lokaxure, aT0 ABCD— Tpamenus.

Hoxasarenpcrpo. Ilyers A;— rouxa,
A, CHAMMETPHYHAA TOYKe A OTHOCHTEJBHO
5 P, n Torna AABP=AA,CP. Coraacuo yc-

1
J0BHI0, Sygp + Spep = 2 Sasco-

1
Toraa® Sypc +Spep = 2 Sascp:

Ho DP— mennana Tpeyronsauka ADA ;| n

Sapp =Sarp= il Sancp- Homyaaercs,

A D
qro Sm =0, 1.¢. TOUKH 4;; C; D npuBajIesxaT OXHON NPAMOiL.

Tlockouasky A, C | AB, To u CD | AB, 1.e. ABCD- tpanenus.
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Bagaua 327. B rpeyronbunke ABC AB=+n+1,AC=+n+2 , Toura X

BHYTDPH TPEYTOJLHAKA TAKOBA, UT0 X B= Jn ,aXC=+n+1 (puc.219).
JToxaxure, aro AX L BC.

HoxasarenrcTso. Orpasum Touxy X cummer- Puc.219 &
PuYHO OTHOCHTENbEO BC 1 paccmoTpnm te-

TEIpexyronbEuK ABX ,C, B KOTOPOM V1
X,C=XC=n+1,aX,B=XB=+n . h
CA*X,B'=n+2+n=2n+2; C T B
BA™-X,C*=n+2+n=2n+2. Ecan B uersipex- i

YrolbHMKE CyMMbl KBAJPATOB TPOTHBOIO-

JIOKHBIX CTOPOH PAaBHBL, T0 €I'0 AHATIOHAIH neprneninKyIAPHbBL (].ZOKB~
scurel). 3naunt, AX, | BC. Ho no nocrpoenuo XX, 1 BC. Cregosatens-
Ho, Toukn A; X; X, npuHazaexar oqHoi npamoi, v.e. AX1BC.

Heckoupko 3a1a4 3T0i TeMbI Ipenaraetcs Bamemy BRUMaHIIO
ATISL CAMOCTOSTENBHOTO PeIIeHMs.

3anaua 328. ITocrpoiite AABC 1o caeyionium anemenram: b, ¢, B — C.

Banaua 329. Haiiinte Bee T0MKY BHYTPH OCTPOYTOMLHOTO TPEYTOILHH-
Ka — TaKHe, 4TO CHMMETPHYHEIC HM TOUKA OTHOCHTETLHO CTOPOH TPey-
POILHUKA JIESKAT HA ONHUCAHHOM OKOJIO HETO OKPYIKHOCTH.

Banaua 330. Bryrpu pasnobenpentoro AABC (b=c) A
Basra Touka T —raxas, wro Sy = Sy,

(pme.220). Joxaxure, 4r0 B TaKom ciayyae Touka T T, T,
TNpUHALNEKHUT BhicoTe AH .

3apava 331. Iocrpoiite uersipexyronsank ABCDno C T, H, B
YeTkIpeM CTOPOHAM, 3HAs, UTO ero Auaroxats AC fB- Puc.220
asercs 6uccekTpucoii yraa BAD.

3anaua 332. Jlokaxure, 4T0 MIOMALL TI060TO BEUTYKIONO YeTLIDEXY-
TOJIBEUKA He IPEBOCXOANT HOTYCYMME! IPOH3BEACHNI eT0 IPOTHBOIIO-
1

(ac +bd) .

JIOIKHBIX CTOPOH, .. S 50y < 3
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Jlerxue, kpacussie TMT!

T'eoMeTpHYeCKOe MECTO TOUEK CBOMM HA3BaHMEM BOCXOAMT K JApeB-
HAM IpekaM, KOTOPEIE CIUTAIM, UTO JIMHIS HE COCTOUT U3 TOYEK, a AB-
JTAeTCA MecTOM, File 9TH TOYKH pacioiaraiorcs. JefcTBHTeNbHO, CO-
TJIaCHO EBKJIMY, TOYKA HE MMeeT TONIHHBI, 8 3HAYUT, CKOJIBKO He IpHu-
KJIaABIBAY TOYKY K TOYKE, B PeayabTarTe MONYIUM JTHILL ONHY TOYKY.

Yro nponcxoaut ceroans ¢ 'MT s mkone? Iouemy yuamuecs noba-
MBAKTCA, CerKa Hefomobmusalor o1y Temy? Moxer GbITh, KAMEHE ITpe-
TKHOBEHHS B TOM, 4T0, AaB onpejeitenue 'MT u pemns HeCKOIBKO IPo-
creAmuX 3azad, Mbl 00 “3acTeHUNBO” OIYCKAEM Ty TeMy JH60 cpasy
Gpocaem pebsT B KPYTOBOPOT TPYAHLIX MUK OUEHD TPYAHBIX 3aza1u?..

Heofxoxnm HabOP MOCHIIHHBIX IS yUAINXCHA 3a4a4 — TAKMX, 4TO-
6u1 permenye Kasxxoi (miu faxe yragsisarne I'MT) npajasaio um yse-
DPEHHOCTH B CBOMX CiJax. JleMOHCTPHPOBAIO, KAK SHAHME BAXKHeHmIX
reoMeTpHYecKuX (PAKTOB M 00Kl yPOBEHb 3PY/IUINNA B FeOMETPHM 110~
MOTraloT CrpaBJAThECA € 3aJa4YaMy TAKOro THIA,

Bazauy fAHHEOH TIABBI He IPECTABAAIOT CI0HKHOCTH, MEOrme IMT
TIOYTH OUeBMAHEL. [[09TOMY K 3agataM Mbl IPAJIATAEM JIMIIb OTBETHI, BMme-
cTe ¢ TeM, HOCKOABKY obLmx perenToB Haxoxaenus I'MT path HeBos-
MOKHO, HaBop 3ajay 3TOi IJIaBbl ABJIAETCA XOPOIIMM MATEPHATIOM AJA
npHoGpeTeH A YYAIMMIICS OIBITA TIPH DEINEHMIT 33/1aY NAHHOI TeMEL.

Banaua 333. Hailiznme reoMeTpmieckoe MeCTO BepPIIMH IPAMOYIOJib-
HbIX TPEYrOJbHHUKOB, HOCTPOEHHBLIX HA ,E[ﬂHBOﬁ THIOTeHYy3e.

Orser. OKpyKHOCTB, ITOCTPOSHHAS HA I'MNOTeHy3e KaK HA Juamerpe
(6es 0BmuX KOHIOB).

3apmaua 334. Haiigure reomeTpuuecKoe MeCTO CePEJIMH BCEX HAKJIOH-
HbIX, IPOBEIEHHBIX U3 JAHHOM TOUKH K AAHHOI OpaAMOii.
Orser. Ilpsmad, mapajielbHas AAHHON NPAMON ¥ IpOBeJeHHAA Ha

1 ¢ i
paccroAEun k or mee (h — paccTosnNe OT TOYKHA 40 AAHHOH IPAMOI).

Bapnaua 335. Haiignre reoMerpiueckoe MeCTO IeHTPOB OKPY KHOCTeI,
TPOXOAANIKX Yepes3 /IBe AAHEbIe TOUKH.




[image: image31.jpg]Orger. CepenHHELl IEPIEHANKYIAD K OTPE3KY, COSANHANIIOMY AAH-
HBbIE TOYKH.

Bapmaua 336. Haiiante reomeTpuueckoe MecTo MEHTPOB OKPYIKHOCTeI
pazuyca R, TpoXoasmux gepes JaHHYIO TOUKY.
Oxger. OxpysHOCTS pajuyca R ¢ IeBTPOM B JaHHOI TOUKe.

Bamava 337. Haiianre reoMeTpuHecKoe MECTO IEHTPOB OKPYKHOCTEH
KacalIIXcA JaHHOM IIPAMOiL B 1aHHOI ToUKe.

Otger. IlepnenanKyIAp K JAHHON IPAMON B JAHHOIT TOUKe (MCKIOUAK
caMy TOUKY).

Bamaua 338. Haifnre reoMerpuyeckoe MECTO TOYEK, 13 KOTOPOil AaH-
HElf oTpe3ok BC BHAeH NOA JAHHBIM YIJIOM .

Ozget. [lyru AByX okpysxHOCTeil ¢ 061meit xopaoit BC (ra BC B o6e cTo-
POHBI CTPOATCH CEIMEHTBI, BMEIaiolIe yroJr &),

Banaua 339. ITo croponam npamoro yria C cKOJB3UT 0Tpe3ok AB mo-
crosiEHOM AMMHLL. Haiiiute reoMeTpHyeckoe MECTO TOYeK, KOTOpoe
ONHUILET er0 Cepenua.

!
Orser. YeTBepTs OKPYIKHOCTH ¢ IeHTPoM B Touke C paguyca 5 AB.

Banaua 340. Haiiute reoMeTpuuecKoe MecTo CepefiH DABHBIX XOPA
JIAHEOH OKPYKHOCTH,
Orser. KoHeHTpuyeckas ¢ JaHHON OKPYKHOCTD, Kacalouwancsa OgHOM
u3 atux xopx. Ecin sxe Xopast pasubl guamerpy, To Touka O (1meHTp
AaHHOH OKPYAKHOCTH).

3anaua 341. HaifinTe reoMerpiudeckoe MECTO CepeHH XOPH, BIXO0/sA-
1MX M3 faHHOM Toukn K, neskameil Ha 0K Py KHOCTH.
Orser. OxpysxHEOCTS, HOcTpoeHHad Ha KO kak Ha AuamMeTpe.

3amaua 342. Haiiinre reoMeTpudeckoe MecTo BePIIHH A TpeyronbHu-
xoB ABC ¢ pannbv ocuosarmnem BC u pannoii meananoii AM,, npose-
JIeHHOIT K OCHOBAHMIO,

Otger. Oxpy»HOCTS paguyca AM, ¢ enTpom B rouke M, — cepeaune BC.
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B3anaua 343. Haiizute reomerpuyeckoe MECTO BEDIINH TPeYTOILHUKOB,
paBHOBeIMKHX NaHHOMY AABC 1 nveonnx ¢ HuM obmiee ocaosarue BC.
Orger. [lse npaMste, mapamiesnsusie BC n nposefenusie or BC B obe
CTOPOHEI HA PACCTOAHMY, PABHOM Bhicote AH Tpeyronsauka ABC.

3apaua 344. B ninockocTu ksazpara ABCD HaiiIUTe MHOXKECTBO TOYeK
K, Ans KOTOPHIX IMeeT MecTo paseHerso: KA+KC=KB+KD.

Orser. [[se MpAMBIE, TPOXOARIINE YEPE3 CePeIHHEl IPOTHBOTIONOMKHEIX
CTOPOH KBAAPATA.

B3anaua 345. Haiinnre reomerpuueckoe Mecto Touex K, pacmonoien-
Hbix BHyTpu AABC, st KOTOPEIX Spge=SaxctSaxp:

Orser. Cpefnsas IMHENA TPEYTOMbEIKA, napatetsras BC.

Banaua 346. [lau orpeaox BC. TTocTpoiiTe MHOKECTBO IEHTPOB OKPY K-
HOCTeif, BIMCAHHLIX B NPAMOYTOJBHBIE TPEYFOJIbHUKH ¢ BEPIIHHAMK
OCTPBIX YTIOB B IaHHEIX TouKax Bu C.

Orser. [lBe nyru, Kaskaas 13 KOTOPEIX cogepxut yron 135°

Bagaua 347. [lan npamoyroabank ABCD. Haiigure reomerpudeckoe
mecto Touex K — raknx, uro KA*+KC*=KB*+KD".
Orger. Best mrockoers! (em. sagauy 265).

Heckoabko 3aa4 LI CAMOCTOATENLHOTO pelenns.

3anaua 348, Haiiiure reomMeTpAYecKoe MECTO IEHTPOB OKPYKHOCTE,
KACAIOMUXCS ABYX JAHHEIX NAPAJJIeTbHBIX NPAMBIX.

B3apaua 349. HaitnnTe reomeTpuieckoe MECTO TOUEK, M3 KOTOPBIX Kaca-
TeJbHBIE, TPOBeAeHHEbIe K JaHHON OKPYKHOCTH, PABHEI JAHHOMY 0TDe3-

KY.

3anmaua 350. HalianTe reoMeTpuaecKoe MeCTO CePeAUH XOPA, TPOXO/sH-
IM¥X Yepes AAHHYIO TOYKY BHYTPH OKPYIKHOCTH.

3amaua 351. HaitanTe reoMerpaueckoe MecTo CePeinH XOPJ, OTCeKae-
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MBIX JAHHOI OKDYIKHOCTBIO HA NPAMBIX, NPOXOAAIINX Hepes JaHHYI0
TOYKY BHE OKPYHHOCTH.

Bamaua 352. Ilocrpoiite reOMETPUUYECKOR MECTO BEPIIHHE TPEYTOMLEN-
KOB, PABHOBEIHKUX JAHHOMY MPAMOYTOIEHUKY M MMEIOLIEX ¢ HUM 00-
Liee OCHOBaHUE.

Banaua 353. Jlan npamoyronsaux ABCD. Haiianre reomerpiueckoe
mecto Touek K — rakux, uro AK+BK=CK+DK.

Bagaua 354. Haitaute reoMeTpiueckoe MeCTO TOUEK, KOTOPHIE eJIAT B
OTHOIIEHHMY M:N BCe XOP/Ibl, IPOXOAAIIHE YeDe3 JaHHYIO TOUKY OKPYIK-
HOCTH.
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I'MT, Ge3 KOTOPBIX Heab3s!

Baja4y HA TEOMETPHYECKHE MECTA TOUEK IIHPOKO PACIPOCTDaHEHB
HA YCTHEIX BCTYIIATETEHBIX HK3AMEHAX H HA MATEMATHIECKHX OJMMIIHA-
Jlax pasHOTO ypoBH#A. JacTo PelTenye TAKIX 3a71a¥ OCHOBAHO HA 3HAHMH 1
YMEJIOM CTIOME30BAHIH TOTO HIH MHOT'O TeOMeTpaueckoro gpaxra. ITopoit
MOZHO TIPOCTO XOTANATHCS, UTO npescTasaser coboit nexomoe I'MT. Ox-
HAKO B M000M ciydae HeoOXO[MMO BLIOJHATE ABA YCIOBHA: JOKABATH,
YT0 KaXkaas TouKa npemoxkerroro 'MT obazaeT 3afaHHBIM CBOHCTBOM,
a Takske IOKA3ATH, YTO HET ADYTUX TOYEK, 06IAfAIONINX JAHHEIM CBOHCT-
BoM. (3amMeTHM B CKODKAX, YTO DA PerieHuH 3aa4 KAKOH-T0 H3 STHX MO-
MEHTOB Mbl Gy/ieM OIyCKATH B CHITY €10 OUEBHIHOCTH. ).

HaspaHne rIaBbl MOYKET HOKA3ATHCA HECKONBKO MPETEHIINO3HBIM:
wro amaunT “Hemsan”? Uro smaunt “mosxkuo”?.. Hapepuoe, 210 Bee e
mo6umeie TMT asropa, Hanbosee (¢ ero TOYKH 3DeHNS) BaHbIe, M0~
Jle3HEIe, HE OUEHb JeTKHe, NOyInTebHbIe, HaAuTHbel. .

Banaua 355. Haitgure TMT, cymma paccTosHHI KOTOPHIX O CTOPOH
LAHHOMO yria A paBHA JTaHHOMY OTDPe3Ky M.

Pemenne. Ha paccrosHun m OT CTO-
pon AB 1 AC zaHuoro yria mposenemM
npamute k | AB m t | AC (puc.221).

TIpw atom E=k N AC u F=t 1 AB. Jlo-
KaeM, 4To orpesok EF apisercs uc-
xombim 'MT.

HettcrBurensHo, AAEF— pasrobGen-
persslit (1.k. AEDF — pom6). 1 nns
moboit Touxkn N ocaosauna EF cym-
Ma paccTOAHMIA ee 10 G0KOBEIX CTOPOH paBHa Bricote ET, TIPOBENEHHOI
® GoxoBO cTopose, T.e. NN+ NN=ET=m (uzsectanit gaxt!). Jlodas
Apyras Touka sae EF He 06/1a/1aeT JaHHBIM CBOHCTBOM (IpOBe/ieM Yepea
3Ty TOMKY IpAMyIo napawneasno EF, u Torna cymma paceroanuii 6y et
HHOI).

Banaua 356. [lan pasrocroporruit AABC (puc.222). Haiigure reomer-




[image: image35.jpg]puueckoe Mecto Todek K, yAOBIETBOPAIOMMX  PABEHCTBY:
KA=KB+KC.

Pemenne. Mcxomoe 'MT~ Tperb OKpy»KHOCTH, KOTOpas OIPAHMYEHA
Toukamu B u C (BKIIOYAs 9TH TOYKH),

IeitcreuTensno, aas mobok Toukn K ayru BC no reopeme Iltonemesn
KA-a=KB-a+KC-a, nnn KA=KB+KC. Eciu, nanpumep K=C, ro KC=0
u KA=KB, uro sepHo. [lxs mo060i roukn BEe gyrm BC paBeHCTBO BhI-
TonEATECA He GyAeT, MOCKOIbKY 0 06paTHoii reopeme [TTonemes, ecan
HMeeT MECTO PABEHCTBO, TO TOYKA KOMKHA NexaTh Ka nyre BC.

£ pucazs Bpatc - 2 L

Banaua 357. [lokaxuTe, UT0 FeOMETPHUYECKUM MECTOM TOUEK, OTHOIITe-
HEE PACCTOAHMI OT KOTOPHIX 0 ABYX AAHHBIX TOYEK TIOCTOAHHO, €CTH
OKPYHOCTh (OKPYZHOCTh ANOIOHNA).

Hoxasarenscergo. Iyers B u C — pammsie Touku # K— npoussosibEas

Ci
rouka ncxomoro I'MT (pue.223), To ects % =1 — const. IIpoBegem

sHyTpenHol KL, n srem=on0 KL, 6uccexrpuce: yraa BKC. Ouesnnuo,
uro ZL,KL,'=90°. OroGpasus Touxy B cHMMeTpIaHO OTHOCHTeNbHO KL,
u KLy, nonyunm rouxn E u F, KoTopble npuaaztexar npamoit CK.

Tlockonsky BF | KLy, To BL, =XF_ kB -const.

Tlockonsky BE || KLy', To 2'7 ~CK_CK =¢— const.
BL, KE KB

Wrax, s mo6oit roukn K mexomoro 'MT orpesox Ly Ly’ Buser nox mps-
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MBiM yriom. CrefosaresbHo, nexkomoe TMT — 0kpy#KHOCTS, HOCTPOCH-
pas Ha L, L, xax Ha guamerpe. [l0KasaTeasCcTBO TOro, 4TO HET TOUEK,
V/I0BIETBOPAIOMIAX YCIOBMIO 3aKa4M, KPOME TOHEK OKPYIKHOCTI Amon-
JIOHH A, OCHOBBIBAETCA HA TOM, YTO CyIIecTBYET TOJBKO ABe TOYKH, Je-
nMpe JARHEL 0Tpesox BC B JaHHOM OTHOIIGHWI: O/IHA BHYTPEHHUM
obpasom (Touka L;) i ofHa — BHEIHNM (TouKa Ly).

Banaua 358. Ha nockocTH AaH 0TPE30K BC. HaiiguTe MHOECTBO TO-
wex A mIOCKOCTH — TAKHX, 4ro Mefnana CM; paBHA CTOPOHE AB, 1.e.

m.=c (puc.224).

. Pemenue. IIpoanum BC 1o To4KH D raxk,
Puc.224 wro CD=BC. Torma mo Teopeme Paneca
AD=2m,, T.e. AD=2AB, W
M, AD:AB=2:1. CiezoBaTenbHO, AIA OTPes-
xa BD neobxoxnmo maiiru 'MT — rakux,
D i) B uTO AD:AB=2:1. Jlenum orpesox BD B

orHOmIeHny 2:1 BHYTPEHHUM U BHEIIHAM
06pA3OM I CTPOHM OKPYIKHOCTH ATIOJLTORMSA!

2m,

Bamaua 359. Hajiqure MHOXECTBO TOUEK IJIOCKOCTH, AAA KOTOPBIX
cymMMa KBajparoB paccTosEAiL 10 GUKCHPOBAHHEIX TOUEK B u C ects
JaHHas TOCTOAHHAA BeJMYMHA,

Pemenne. [Tyers X — TOYKa MCKOMOTO T'MT, n
nyers XB*+XC*=t* — const. TIposegem MeAMaHY
XM, u, yABOHB ee, TOJNYIAM NapajIesorpamMm
XBDC (pnc.225).

(G
Torga 2(XB*+XC?)=BC*+(2XM,)', OoTkyAa \ i
XM =R= 42 ~BC? , m.e. ncxommm IMT ¥ Puc225

2

ABIfeTca OKPYKHOCTb ¢ LeHTpoM B cepepmre BC m pammycoM

Bazaua 360. Maus: xse Touxn A u B (puc.226). Haiiaure reomerputec-
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K0e MecTo OCHOBAHUN TePHeHTHKYIAPOB,
TPOBe/ICHHBIX M3 TOYKK A HA Bee OpAMbIE,
npoxojAniue Yepea TouKy B,

Pemenne. ITockonsry ZAA,B=/AA,B=90°
(1 moboit ZAA;B — npsamoit), To HCKOMOe
TMT - oKpy’KHOCTB, HOCTpOeHHas Ha AB
Kak Ha AuaMeTpe, BKIOUAfA T0UKy B (koraa
npaAMas nepueHinKyaspEa AB) u Touky A
(korja mpAMas coBnazaer ¢ npamoi AB).

Bapnaua 361. Ha muockoeru gan orpesox BC. Haiimnre MHOMKeCTBO TO-
yeK A aToi IITOCKOCTH — TAKHX, 4T0 Meanansl B AABC, npoBefeHHbIe U3

pepmms B u C, nepneHAuKyXapHbL (m,Lm,).

Pewmenue. AHains IOKA3bIBAET, YTO IIO-
cxoabKy m,Lm,, To ZBMC=90° (puc.227)

MM,= (;l (mesnnana, TPOBEJIEHHAS K
runo-ren‘y:xe, PaBHA IOJOBHHE THIOTEHY-
an1). Ho MM = %mu . Torma m, = %a

(rme a=BC — const). [ToaTromy ncKoMoe
TMT — okpy:»HOCTH pajiyca %a c

meHTpoM B Touke M, — cepenume BC.

Banaua 362. Touxn A, B, C nexar Ha 0A-
HOlt npamoit (B — meskay A u C). Haiinure
reoMeTrpudecKkoe MecTo TOUeK K — raxnx,
YTO pajuyCchl ONMCAHHBIX OKPYXHOCTE
Tpeyronsunkos AK B u CKB paBHsI.

.228 !
Puc.228 & e

180°
AR

A N B C

Pemenue. [Tyers K — Touka ucxomoro 'MT. Torza no Teopeme CHEYCOB

CK
sinoc sin(180°—

¥ COTJIACHO YCIOBHIO

D (pume.228), otxyna AK=CK.
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Crao 66ITh, nckomoe 'MT — cepeAMHHBIH NEPNEEANKYIAD { K OTPE3KY
AC, nckriouas Touxy N ero nepeceuernus ¢ AC.

Bapnaua 363. Haiinure reoMeTpruecKoe MeCTo TOU€K, CYyMMEl PACCTOMA-
HIH OT KOTOPHIX A0 CTOPOH AarHOT0 AABC NOCTOAHHEIL.

Pemrerue. Ilyers AB=c — HauMeHbIas CTODOHA B Tpeyromphuke ABC
(pnc.229). Ornosum AT=c 1 BN=¢, Orpeaox TN u ects uckomoe IMT.
IleiicTBuTEIbHO, ANA TPOMBBOJIBHOMN
roukn K orpeska TN umeem:
KD-c+KE-c+KF-c=2S gy, un

S i
¢ KDAKE+KF= BT _ onst.
c

d QueBHaHO, UTO TOYKH BHe oTpesxa TN
DN & B TpebyeMuIM CBOHCTBOM He 06/18a10T.

3apaua 364. Haiture TMT, cymMMa KBaZpaTOB PACCTORHMIH OT KOTOPBIX
110 Bepius garsoro AABC nocrosnHa.

Pemenye. [Tycrs X — rouka nckomoro I'MT u 1o yesosuio XA+ X B+
Xc * — const (puc.230). Ho mo Teopeme Jleiibuuma XA+ XB*+
XC*=MA*+MB*+MC*+3XM*. mo-

CKONBKY JeBasg 9aCTh PABEHCTBA IIO-

LZ@ A crosiena 1 cymmMa MA*+MB*+MC'=k*
AN AHHOTO TPEYrOJbHAKA TaKiKe
ecThb BeJMYUHA MOCTOAHEAA, TO U XM
— const, Buaunt, ucxomoe I'MT — ox-
pyskHOCTE paznyca XM, menTp Koro-
poii coBmajaer ¢ LEHTPOMIOM Tpey-

ronsauka ABC, rae XM

K 3apauam wa TMT 215 caMOCTOATENBHOTO PeleHHs
TPHUAATAOTCH OTBETHL.

3anaua 365. Jaus gse Toukn B u C. HaiiiuTe reoMeTpHUECKOe MECTO
Touex A — TaKux, uro AABC — 0CTPOYTOJIBHBLI.
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Orger. YacTs IIOCKOCTH BHE Kpyra ¢ Auamerpom BC BHYTpH TONXOCH,
obpa3oBanuOil KacaTeabHEIMHA B Toukax B u C (He BK/IIOUAS JTHHUH OK-
PYXHOCTH 1 TI0JI0C).

3anaua 366. Ha npsamoii gane! iBe Toukn A i B. OfHE OKDY/KHOCTH Ka-
€aloTCH NPAMOI B TOUKe A, Apyrue B Touke B. [Ipu aToM 0HH KacawTes
apyr apyra B Touke K. HaiiTi reomerpuueckoe mecto Touek K.

Orger. OxpysxHOCTS, MOCTPOERKAS Ha AB Kak Ha fHamMeTpe (KPOMe TO-
uek A u B, eci OHM DA3NIMIHED),

Banaua 367. [lansr 18e Touxkn A u B. Haiitn IMT, cHUMMeTpIUHBIX TOU-
Ke A OTHOCHTEIBHO BCEX MPAMBIX, MPOXOAAMMX Hepes B,

Orser. Oxpy:xHOCTS paguyca AB ¢ nenTpom B Touke B (Bkiouas Touky
A, Korja mpsMas npoxoAut yepes AB).

Bapnaua 368. Haitgure reoMeTpHueckoe MECTO TOYEK, PASHOCTh KBaApa-
TOB PACCTOAHMI OT KOTOPBIX JI0 IBYX AAaHHBIX Touek B n C pasHa t*.
Orger. Mepnerankynap k BC B Touxe D, onpee/iseMoii paBeHCTBOM
DB*-DC*=t?.

3apaua 369. Haiiure MHOMKECTBO TOMEK, ABIFIOMNUXCA CEPEAMHAMHA
OTPe3KOB, KOHIIBI KOTOPBIX JIEXKAT HA PASHBIX CTOPOHAX NAHHOIO YTiIa.
Orger. Kaxnas touka K, jexammas sayTpn yria.

3anauva 370. Tan AABC. Haliaute reomerpuueckoe Mecto rouex K, mis
KOTOPBIX TIePNeHAMKYIAPE!, TPOBE/CHHEIE Yepe3 BEPIIMEBI TPEYrOTb-
uuka k orpeskam AK, BK, CK nepecexaiores B ofHOl Touxe.

OtBer. OKPYKHOCTH, ONACAHHAA 0KO0JI0 Tpeyroabaaka ABC.

Sapaua 371, lan AABC. Haitgure reomMerpmaeckoe Mecto tTouex K ra-
KHX, 9TO mIomanu Tpeyroibaukos ABK u ACK paBHBI.

Orser. Tlpamas, npoxonamas yepes A napaniteasno BC u npsamas, co-
nepamas meauany AM; rpeyronsauka ABC (nckmouas camy Touky A).

Bamaua 372. Haidtru TM [eHTPOB NPAMOYTONBHAKOB, BIMCAHBIX B
nauEbit AABC (¢ AByMs BeplumuaMu Ha cropore BC).

Orser. Orpesox KM, (rne K — cepeauna h,).
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3apaua 380. B tpanennu ABCD ussectas ocHopaamA: AD=a» BC=bn
mromans S Tpeyromsanka BOC (O — Touka mepecedeHHs ;mamﬁﬂ"'eﬂ)
— puc.240. Haiigure miommasm 0CTaabHBIX TPEYTOTbHHKOB.

Pemenue. Ouesugno, uro AAOD mopoben

ACOB. TlockombKy IIIOmAAN HOAOOHBIX (uryp

OTHOCATCH KAK KBaAPATH IMHEHBIX PA3MepoB,

vo Saon! 2 @ orkyza Sp0p=
Scos  b?

Saop=Scop (cBoiictBo Tpamenun). HMasecrso,

UTO B MO60M BHITYKJIOM 9eTEIPEXYTOIbHUKE S 105 Scop=Scos Saop

s

b2

3anaua 381. B oxpyskrocTs Bmicans:: rpanenus ABCD — TaK, UTO €€
ocrosarme AD cOBIafaeT ¢ AHAMETPOM, i pasHobenpenmbiit AKN' T, 6o-
KOBEIE CTOPOHE! KOTOPOT'0 MApaLIebHBI G0KOBBIM CTOPOHAM TPATEIHH.
TloxasicnTe, 9TO TPANENUA U TPEYTOIBEUK PABHOBEIHKH.

Ioxazarenserso. CoracHo yeaoBHIO,
KT | ABn KN | CD (puc.241). Herpyzso
10Ka3aTh, IT0 AMArOHAJH TPANIEINH PaB-
HEl GOKOBBLIM CTODOHAM TPEYTOJbHHKA.
Heiicreurensno, UABKC=UTABK (ma
HAX ONUPAIOTCHA PABHbIE BIMCAHHEIE yI-
61 @). ITocKOIBKY PABHBIE JYTH CTATHBA-
0TCA paBEBIME XopZamm, To AC=TK.
ZACD=90° (BrmcaHHsIii, omupanmuics
Ha guamerp). E — Touxa nepecevenus xu-
aronaneii Tpanenun. ZAEB=/TKN=¢
(YTJIBI ¢ B3BAMMHO-TIEPIEHANKYIAPHEIME CTOPOHAMHE).

S,

a
(moxasxurel). Torna umeem: (S 0p)"=S: -8, man Syop=Scop™ p 7

1

2 TK-KN-sing.

1
Supcp= = AC-BD-sing u Spyy=

Cnegosarensno, Sypep=Srgy-




[image: image41.jpg]OHH KaK Ha AHAMETPaX, KacaloTcs
ApyT Apyra. JlokakuTe, uTO B Tpa-
MeNHI0 MOXKHO BIHMCATH OKPYI#-
HOCTH.

Joxaszarensereo. ITycTe OKpysxHO-
cri ¢ nenrpamu Oy u O, (cepeanHE!
oTpesxoB AB n CD) xacaiorcsa apyr
apyra B rtouke K (puc.234) u
0,K=R;; 0,K=R,. Ouesnnno, 4ro
rouxu Oy; K; O, npuaajnesar ofu0i npamoi, 1.e. 0,0, — cpexHsas au-
unst rpanenuu ABCD un 0,0,=R,+R,. Torna BC+AD=2(R+R,). Ho u
AB+CD=2(Ry+R,). Crenosarensro, B Tpanenuio ABCD MOMHO BIH-
€aTh OKPYXHOCTh.

Banaua 376. ABCD — rpamenus ¢ NepneHAHKYIAPHEIMA AUArOHAIAMH
(puc.235). Ha ocuosaunm AD oraoxen orpesok AK=MN=m (MN —
cpenuas auana). Haitanre CK.

Pewenue. [Iposesem CE | BD. Oue-
BuAHO, ur0 ZACE=/AOD=90° n
AE=a+b (DE=BC=b). Ilockomsky

+b
AK= MN* ,ro CK — mexnana,

TIPOBeIeHHAS K TMIIOTEHY3€ B Ips-
moyronsHOM AACE.

AE_a+b
Torza CK= 75 BLALE

2

3agaua 377. B tpamemmu ABCD
AB=BC=CD, CH - smicora n
HEK1AC (puc.236). [Tlokaxure, 4T0
HK nepecekaer nuaronans BD B ee
cepegune — Touke T.

LloxasaTenneTBo. Tlycrs
Z1=/2=/3=a. Torna u ZCHK=0r
(£ZCHK m Z1 — yrasi ¢ B3aUMHO-
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DeraHTHAS TpaNeua

“Tpameuns" B IepeBO/ie € TPEULCKOTO O3RATALT “eronuk”. 3a TAKU-
Mif CTOJMKAMI ADEBHAE TPEKH JIK0HIH TPUHIMATS IHILY . Orcrona xe
B HAII JIEKCHKOH NPHUILIO CIOBO Tpamesa. I'eomeTpiiecknx 3azat Ha
rpamenio He cuects. Ho HA KAKUX H3 HUX OCTAHOBATL eribop? Kaxne
3acTysKMBAIOT GOTBIIEro pauMannsn? B gammoil moabopke npencrasie-
HBI 32044 ‘‘He CITUMIKOM C Gopozoit”, perraemble H3AIIHO, He TPOMO3T-
K0, €CJIH XOTHATe, deranTHo. OHul TpebyIOT OT YUAIMXCA SHAHNA BaZK-
HeHmIMX IeoMeTPHUeCKHX (AKTOB, SPYAHIUH, MHTYHIAN, BKYyCa, Ha-
XOAUMBOCTH ¥ HACTOITYMBOCTH.

Bor aTn aazayun.

3axaua 373, [la onucamHOH Tpamenyy HalguTe OTHOIIEHUE CpejHeil
JIMHAY K TEPHMETPY.

HEWy e Pemenue. TIocKOTbKY TpATenns ABCD onucasa,
e d 10 atb=ct+d (pmec.231) m ee mepumerp
My N a+h
Ppep=2(a+b). Cpegusa nuans MN= == Tlo-
A a D et MN 1
y ety
Puc.231 Pacp 4

3anaua 374. BokoBbie CTOPOHE! ONMCAHHON TPAIENUH PAaBHBI ¢ M d.
Haiizgure cyMMy KBaAPATOB DACCTORHITHA OT HEHTPA OKPYKHOCTI 10 Bep-
IUVME TPATeNHH.

B, C Pemenne. ITockoabKy LEHTP O BnucaHHO B TPa-
v HeUMI0 OKPYHHOCTH JIeHKUT Ha TepeceueHin ouc-
ef OO d CeKTPHC YTJIOB TPATEHi, TO ZAOB=£C0D=90°

(puc.233). CremoBaTenbHO, OA*+OB*=c* (u3
AAOB) u OC*0D (w3 ACOD). Torza
Puc.233 0A*+0B*+0C*+0D*=c*+d*.

Banaua 375. OKPy’KHOCTH, IOCTPOBHHBIE HA GOKOBEIX CTOPOHAX Tpame-
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neprenauKyIApaEbIMA cToporamn). Ilockomsky ZCHK=/3, T0 oxono
uersipexyronbanka HTCD Mok HO onmcars okpysHaocTs. Ilpu orom CD
— ee guametp (ZCHD=90°). Ho Torna n ZCTD=90° (snucanseii, onu-
paercsa Ha guamerp). CT — Bricora B paBHObeapensom ABCD. Braunt, o
Menunasa, 7.6, BT=TD, uto u TpeboBanock 10Ka3aTh.

Bapaua 378. B Tpanenun ABCD cymma yruios npyu ocHosarnu AD pas-
Ha 90° (pue.237). KN — 0Tpe3oK, COeUHAIONIAI CePeHbI OCHOBARMIT,
TG — 0TPeaok, coeMHAIOMUIT cepenasl quaronaneil. [lokaxure, uro
KN=TG.

E Puc.237 Iokazarenscrso. MasecTno, 4To TOUKH
E (rouka mepeceueHusi MPOJOJIKEHHA
GoxoBeIx cTopon), K, N mpumamexar
OHOW TPAMOI W, COTJIACHO VCIIOBHIO,
ZAED=90°. KT — cpejHss NWHUS B

AABC (KT | ABu KT=%AB). GN -

£ 1
cpenras mans B AABD (GN || AB u GN=— AB). B ueTeIpexyTonsHuKe
2

TKGN nBe CTOPOHBI mapantenbHsl 1 pasasl. 3uaunt, TKGN — napai-
nenorpamm. Ho ZTKG=/AED=90°. Cnegosarennso, TKGN — npamo-
yronsuuk. Jnaronanu npamoyroabuuKa pasas, KN=TG.

Bapmaua 379. B tpanenun ABCD K — cepepuna GokoBoii croporst AB,
N - cepemnna ocrosanus AD (puc.239). Spex=S,; S xy=S,. Haitxure
nnomans Tpanenuu ABCD.
Pemenue. Coeguanm Toukn K 1 D. Oge-
BUAEO, 9T0 Spyp=Sy (KN - wmennana
Biebre=c B8 A AKD). HetpyaHo mOKasaTh, 9TO
Kﬁ - i
I Sakp+Sack= 3 Sapep (nelicrBuTeIBHO,
it B 8, = a i n Spex=
Puc.239 ARuzgeal o s

Sapop=2(811+28;).

% ). Torna
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3apaua 382. Ilocrpoiite rpaneiuio ABCD 1o cpenneit amaun MN, To4-
ke O mepeceuerna qHaroHaseit u Touke K — OCHOBAHMIO EPHEHAUKY-
napa ua O ma AD (puc.242).

1) Yepes rouxy K nposezem t, | MN. '

2) Haitnem cepeaury MN — rouxy G — u nposejem npamyio OG, Koro-
pas nepeceuer ¢, B Touxe T — cepeaune AD (CepeMHBI OCHOBAHMIT TPA-
nenyuH, TOUKa nepecedeHus Auamnueﬁ M TOYKA MepeceveHus npogon-
sKeHuit GOKOBBIX CTODOH MPHHANNEKAT OAHOM NPAMON).

3) Ha roif sxe npsimoit oraroskum GE=GT. Torga E — cepeanna BC (1.x.
MN - cpepnas THANAT).

4) Yepes rouxy E mposenem npamyio ty || t;.

5) Coegmuum M n E, a raxoxe N n E.

6) Yepes rouxy O nposezem npsamsie napaniensao ME n NE. Ha nps-
MBIX {5 ¥ t; OHH OTCeKyT BepuInHbL Tpanernus ABCD.

B3agauy ISt CAMOCTOATEbHOTO Pelen .

3apaua 383. B rpanenuu ABCD AD=a n BC=b — ocuopanns, AB=c u
CD=d - 6oxoBsle CTOPOHLL. BuccekTprCE! yriioB A u B nepecexaoTcs B
a+b-c-d

rouke @, a yrios C u D — B rouke T. [lokaxnre, aro @T= e

3anaua 384. B OKPY:XHOCTH BIMCAHLI IBe TPANEIINH C COOTBETCTBEHHO
napaJlienbHEBIME cTopoHamu. [loKkaaTe, YTO MX ANATOHATY PABHBI.
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Banaua 385. Tpanenua ABCD (BC u AD — ocHOBaHMA) BuHCAHA B
OKPYXHOCTh ¢ meHTpoM O. E — Touka mepeceuerms amaromaieit
rpanenun. [Jokasxure, uro roukn A; B; E; O npumaazexar oamoi

OKDYKHOCTH.

3anaua 386, O - Touka nepeceyenns auaronaeii panenun ABCD ¢ oc-
nosanuaMu BC u AD. [lokakure, 9T0 OKPYKHOCTH DIHCAHHLIE OKOJIO

Tpeyronsaukos BOC n AOD, kacaioTes Apyr Apyra.

Banaua 387. MN — cpeausas JMHUS B Tpanmemuim
ABCD (puc.243). Spgc=S81; Sarp=9;. Toxasxure,
uro S;1+8,=Syxnr-

Bapaua 388. B kaxux npegenax MOXKeT H3MeHATh-
€Al MepPUMeTP TPANELMHM, ec/ii OAHA M3 GOKOBBIX
CTOPOH PABHA ¢ W JVATORATH ABNAITCA GHCCEKT-
DHCAMI YTJIOB:

a) Ipu MeHBIIeM OCHOBAHWH;

b) npu 6oabimem ocrOBaEMH,

3anaua 389. Tlocrpoiite Tpamemmio mo ABYM
ANATOHANAM.

yraam m gBym
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Tpanenus: xopouuii orpe3ok EF !

CpEﬂH M3BECTHBIX OTPE3KOB Tpalenyuu MmoYerHoe MECTO 3aHuMaeT
orpeaok EF, IpoBe/ieH bl Yepes TOYKY Iepecedenns anaronaei na-
PaNIeNbHO OCHOBAHHAM TPANENHHM. DTOT OTpe3ox obiagaer paaoM
cBOifCTB B 0COBEHHOCTEH, BAMKHBIX ANA H3YIEHUs H HCIIONb3YeMBIX DU
pelieRnH pasHOOGPASHEIX 3a1a4 Ha Tpanenuo. Hrak, o6 orpeske EF.

3apaua 390. lokaxnure, uro OE=0F (puc.244).

OE Iy

Iloxasarenscreo. Vs mopo6us rpeyronsunkos OBE u DBA: — = )
a

hy
B b C orkyna OE=a- T Ua uonuﬁuﬂ
d
h,_ AA OF h
h, m k. rpeyromsmukos OCF u ACD: — —7' ’
a
a D

h
Puc.244 B OF=a- % . Cnegosarensno, OE=0F.

Bapnaua 391, Haitaure ganey orpeska EF, ecrm 0cHOBAHUA AD un BC
TpANEINH COOTBETCTBEHHO PABHbI @ 1 b.

Pemenpe.

I cnoco6

OE h
Mz! yaKe TOKA3AJH, YTO —— = T' (pme.244). U3 noxo6us Tpeyroapal
a 1

E _h E h
ko8 AEO u ABC nmeem: OF L. . Toraa 95 Gt OE _h+h :
b h a b h
OE
Hocxonpry hy+hy=h, 10 —+ %:l. orkyza OE= ”+bb n
a

EF=ZOE=£ .
a+b
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B b C
OE
Vixe 3naeM, uto — = — , h,
a h ¥ F
Tposexem BK || CD (puc.245). Torza T\0 i
AK=a-b u ET=EF-b=20E-b. U3 nogo- M
6usa Tpeyronsrukos TBE u KBA: A > o D
ET Iy = 20E-b Iy _OE Puc.245
== =2 um R
AK  h a-b b
_ 2ab
OE=—— nEF= "
B a+b a+b
Bamerum, aro orpesox EF pasen cpexnemy TapMOHWYECKOMY OCHOBA-
2ab
HUI a U b Tpamennn, NOCKOMBKY —— =
a+b 1
a b
3anaua 392. Jlana rpanenus ABCD ¢ ocHOBanusMa a 1 b. C noMoImsio
OIHOIA I HOCTPOifTe OTPe3KH b o
K & T .
i s PO 2%b " avh

Pemenne. Tposens anaronam AC u BD B
Tpanenun ABCD (puc.246), ameem 3HaKO-
MYIO CHTYAIIHIO: €CTh /IBe IIapajliebHble
npamsie a u b. Yepea Touky O BHe aTHX
TPAMBIX IIPOBECTH HPAMYIO ¢ [IAPAITeNbHO
nanEbIM (cM. 3anady 286). [Ipamas | mepe-
cever AB n CD B rouxax E u F coorsercr-

o
BEHHO. OExa—b u EF= s .
a+b a+b

Baxaua 393. Kakoit ua orpesxos 6oabure: EF wan KT (KT napautenen
OCHOBAHHAM H feuT Tpanennio ABCD ma ase mofo6Hbie Tpanenuu)?
Pemenne. Boasuum 6yzer orpesox KT u Bor mouemy.

a

KT
Tlockombxy KT fenT Tpamemmio Ha JBe MOJ0GHEIE, TO > "k
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b (puc.247). Orxyza KT=+/ab . Herpyano no-

E },>_2Lb
+h

KasaTh, UTO

K| T
m Hua Ha ab nue-a

s (Ja—b)? 20, uto

BepHO (3HAK PABEHCTBA — B Ciy4ae IapajienorpaMma: a=b).

Tlocsie coxparie-

2Jah
em: 12 <
a+b

Bamemum, 4To IOCKOIBKY XOPOIIO N3BECTHBI HEPABEHCTBAL

a+hb
Jab < = < 5 , To orpesox EF Tem Gosee 6yzer MeHbILe CPeN-

Heit IMEAR TPATIEIVA U MEHbIIIE OTPe3Ka, APATLIebHOro OCHOBAHMAM,
¥ JIeIAIIeTo TPATIENAIO HA [Be DABHOBEJINKIe TaCTH.

Banaua 394. B pasnoGokyio Tpaneniuio ABCD MOMHO BIMCATH OKPYK-
HocTh. JIOKAXKUTE, UTO 9T OKPYKHOCTH Kacaercs GOKOBBIX CTOPOH
uMeHHO B Toukax E u F.

Ilokaszarenncrso. IlycTs OKPYKHOCTE Kaca-
ercst 6okoBbIx cropor AB 1 CD B roukax G i
T coorBetcTBenHo (puc.248). Ilycts raxsxe
K - touka mepeceuenus GT u AnaroHamn
AC, N n P — TOUKN KacaHus OKPYKHOCTH C
OCHOBAHIAMM TPATEIHH.

b
Ouesngno, uro BG=BN=CN=CT=- u
GA=AP=PD=DT- % ;
g
GK _ 4G GKi . 2
M nogobus Tpeyronsrnkos AGK u ABC: 3 C = 2B’ I = ]
2
ab " ab
orkyna GK=——/. AHaIOTHYHO TOKA3BIBACTCH, ITO KT= M
a+b a+b
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CnegosartensHo, K coBmazaer ¢ TOUKOi nepecedeHys IUaroHATel Tpare-
mwi, a orpesok GT cosnaznaer ¢ EF.

Banava 395. B paBHOGOKYI0 Tpamenuio ¢ ocTpeiM yriaom 60° Bromcana
OKPY?KHOCTH pajuyca r. Haligure cpejjee rapMOHUYECKOE OCHOBAHMIT
Tpanenuu.

Pemenne. IT0CKOIBKY OKPYKHOCTH Kaca-
erca AB n CD nmenso B Toukax E u F, a

2ab
EF= bl CpefHEeMY TapMOHHYECKOMY
a

+b
ocHoBaHMNI Tpanermnu (puc.249), To sazaua
cBenach K Haxoxernio orpeska EF. He-
TPYAHO TOKasaTs, 4ro ZEOF=120°, u Tor-
a M3 PaBHOGEJPEHHOr0 TPEyroJbHUKA

EOF (OE=OF=r) naxomnm EF. EF=ry3 .

3apaua 396. B npamoyroasuoi tpamenuu ABCD (ABLAD) nposesen
orpesok EF. [loxaxure, uro ZCEO=£DEO (puc.250).

Ioxasarenscrso. Cormacuo puc.250 goxa-
xeM, uro L1=4£2. B, C
£L1=£3 u £2=/4 (BHyTpeHHMWe HaKpecT

JeKamme). E ~& (1o Teopeme Paie:
ASHAAR B T oD s

BO BC
S e S Puc.25
ca). Ho D (n3 mopobus ABOC n

BE BC BE EA
ADOA). Torga E=E , A BC ‘E 2

BE EA
Ho — =t 6 < 4 'AD).
o 3¢ g£3 (w3 ABEC), a D tg£4 (u3 AEAD).

Tlockonsky £8 u Z4 — ocTpsie, TO OHHM paBHbl, Torja U paBHbIE HM yr-
JIBI PABHHL, T.e. £1=42.

Banaua 397. Kak nepeceus 60KOBbIE CTOPOHEI TPANIEIMH U OXHY M3 -
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aroHanelf TpPAMOl, TADANLTENsHON OCHOBAHMAM — TAK, YTODEI cyMMa
mromazeit 06pa30BABIIUXCH TPEYTONLHUKOB GbuIa MHHHMATLHOM?

Pemenue. Corsacuo puc.251 Hy>kHO IpoBec-
b _C TH TAPANNENbHO OCHOBAHUSM TAKYIO NpA-
Myi0, uToGnl cymma miowmaznei Sy u S, 6slna
HamMenpmedf. [fokaxem, 4To UCKOMAasA IpPA-
Mas Gyzer cozepars orpesok EF.
A a D Wrax, mposeiem orpeaok EF 1 Kaxoit-Hudyns
Puc.251 npyroit orpesox LP (puc.252). JlokasxeM, 910
cymma mwiomaznei Tpeyronsaukos AEO u COF
Oymer MeHbIUelt, Hexequn CyMMa nuomaneit
TpeyronsEnKoB AKL u CKP.
Ecau yuects, uto Tpanenun EOKL n ONPF
PABHOBENMKH (OCHOBAHMA M BLICOTH ¥
HUX paBHBEI), TO, 04YeBHIHO, uTo
Ssk+Scxp>SaoptScor (Kax pas HA BeTTUN-
Hy momazn Tpeyronsauka KON). Bamernm,
YTO eCITH OTOKUTH 0Tpesox LP mo apyryio cropory ot EF, To paccyx-
neHus 6yAyT AHATOTHYHEIMM.
CnenoBatensno, oTpesox EF, mapaliejbHbli OCHOBAHMAM Tpame-
nun ABCD, MEEMMUBHDYET CyMMy ILtomaged S;+8Sp.
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B 3amuTy KOHUEHTPHIECKUX OKPYRHOCTEN!!

B reomMeTpun OKPY’KHOCTH KOHIEHTDHYECKME OKDY’KHOCTH Xpa-
HATCA T/e-HUGY/b B JajibHeM 3albLIeHHOM yray. HeficrBaTensno, ka-
JKeTCsl, KAKHe HAXOAKH H MPHOOPeTeHHA MOIYT IDHHECTH KOHIEHTPH-
TECKHE OKPYIKHOCTH (OKPYKHOCTY ¢ OOIIHM IEHTPOM), KOT/Za CTOIBKO
Teopem, AKTOB M 3aKOHOMepHOCTEH ¥ KACAIIHXCA M IepeceKaro-
IIUXCA OKPYKHOCTEH? A ellje — BIMCAHHEIE H ONMCAHHEIE OKPYKHOCTH,
KOHCTPYKIMHA 110 3 — 4 OKPY>KHOCTH U MHOTOe-MHOT0e Apyroel..

Tem He Meree, B 97011 rnase Mbl “BEITAINNM” KOHIEHTPHYECKHE OK-
DYIKHOCTH TIOA sIpKuil CBeT IONHTEPOB, HA CTPOruil reoMeTpudecKmit
cyx. OueHb HazeeMCH, UTO OHM C YeCTHIO BhLAep:xar erol Buits Mosker,
9TO TOT rafKuit yTeHOK, KOTOPHIK okaxerca npexpacHEsiM JleGemem!.,
Wrax, cJI0BO B 3aIIATY KOHIEHTPHIECKHX OKPYKHOCTEl.

Banaua 398, Jlaun fBe KOHIEHTPAYECKHE OK-

pysknocti. Jokaskure, 4ro xopaa Gonpnreit ok~ 4 a B
PYKHOCTH, KacaloIlasaca MeHbIIeld, B TOuKe Ka- V‘bv
CAHNSA JeTHTCH TOTOIAM, v

Hoxasareascrso. Ilyers xopaa AB kacaerca
Mensmreii okpysxEocTH B Touke C (puc.253). ITo- Puc.253
cxonsky OA=0OB u OC1AB, ro AC=BC.

3apaua 399. OkpyKHOCTH nepecexkaeT ABE KOHIEHTPHYECKRE OKDPYK-
HoCTH, OHY — B TOuKax A n B, apyryio — B roukax C u D (puc.254). Jlo-
KasKkaTe, 9T0 xopAsl AB u CD nmapaiersHbl.

JoxasarenscTso. MaBecTHO, 9TO X0pAa, 0O KO~ NG
TOPO# IIepeCceKaoTCs ABe OKPYIKHOCTH, TePHeH- e‘ o, 1
JMUKYAADHA NHHAM MX LeHTpoB (fokasxurel). B y 1
mamenm cayuae ABLOO, w CDLOO,. cregosa- B4
TexsHO, AB | CD. Puc25

Bagaua 400, [ass! 1Be KOHIEHTPAUECKHE OKPYKHOCTH ¢ merTpom O.
Cpeju BCeX OTPe3KOB, 3aKIIOYEHHBIX MEXKAY HIMY, HAi[uTe OTPe3oK
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Ecom Touka A JeXHT MeXAY AByMS JaHHBIMA
KOHIIEHTPUYECKUMH OKPY’KHOCTSMH, TO BO3-
MOKHEI 4 pemnenns — okpy#xHuocri O) u O pa-

1
auyca E (R-1) m oxpysxuOcTy Oy 1 O, pasny

1
cay (R+r) — pnc.258. (sameTnM, UTO NEHTPH!

a) HauMeHbIIeH AJIWHEL;
b) Hauboasmei ATAHEL.

Pemenne. ITycTh paguycs! KOHIEHTPHIECKIX OK-
py:HOCTeit paBHBl R 1 r (R>r). B cayuae a) ucko-
mbiM Gyzer orpesok AB=R-r (puc.255).
IIpeanonoxuM, 4To HauMeHLMIUM OyZeT Apyroi
orpesox, manpamep CD. Ho CD>R-r (nepaBercT-
BO TpeyroabEEKa s AOCD).

B cayuae b) mcxomeiM OGymer orpesox AE,
rae EF — xacatenbnas B TOuKe A K MeHbIIell OK-
py:xnO0CTH (pHC.256).

Ipeanonosxum, gTo Hanboasmum Gyzer Apyroi
orpesok, Hanpumep, EK. Torga mo ceoiferBy xa-
carensEolt AE*~EN-EK. Ho EN>EK, srauur
AE*>EK*n AE>EK. £

Mosxer 6eiTh, HamGosbIM Gyner orTpesok PQ?
Ho no oit sxe npuunse PT>PQ (rae T — Touka Ka-
CAaHMA C MEeHbINelH OKpyRHOCTEI) 1 PT=AFE.

3anaua 401. Tlocrpoiite OKPY3XHOCTH, KOTOD&aT
TIPOXORHT Uepes TOUKY A M Kacaerca ABYX JAaH-
HBIX KOHIEHTPHYECKHX OKPYIKHOCTEH.

Penrenne. Eco Touka A JeduT Ha OJHON M3 IBYX
[AHHBIX KOHLIEHTPHYECKHX OKPYIKHOCTEil, TO BO3-
MOKHBI 2 pemenus — (puc.257) okpy:kHOCTH O) pa-

1 1
nmyca 7 (R-r) u oxpysHocTh O, pazuyca 2 (R+71).
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oxpyzcnocteit O3 Oy Og; Oy nesxar Ha OKPYIKHOCTAX, KOHIEHTPHYEC-
KHX JaHHEIM).
TIpn apyrux monoxennax roukm A 3ajiaua pelneHuit He nMeer.

Banaua 402, [lans: 18e KOHUEeHTPHYECKHe OKPykHOCTH. IIpoBeuTe ce-
KYILYIO TaK, 4T00bI OHA IIDH IIEPECEUEHNH € OKPY3KHOCTAMI, 06pa3oRa-
Jia TPH PABHEIX OTPE3KA.

Pemenye. ITycrs AB - nexomas cexymas, npu ﬂ
orom AE=EF=FB (puc.259). B rpeyronpanxe A e B
AOF HaM usBecTHEI TpH BenuumHb: AO=R, ‘”W

OF=r u OE=r. Tlpn arom OF — MenaHa, npo-

BejieHHad K cropone AF. Toraa sazaqa cBoguT-

s K M3BECTHOI 3ajawe HA IOCTPOSHME Tpey-

FOJIBHUKA 10 TAKAM dJIeMenTan: a; b; m,. Puc.259

Bapaua 403. [Tpe KoHUEHTPIHeCKHE 0K PYMHOCTH HEOGXOAMMO mepe-
cedb IPAMO TaK, 4T00hI OHM OTCEKAMN 0T TPAMOIE ABE XOPABI, OHA 13
KOTOPEIX Gb1a 65l BBOE Goabine ApyTOL.

Pemenue. ITposexem nponssonsno OB — pa-
Auyc GombIreil OKPYKHOCTH W DASNETEM ero
mononam Toukoit D (puc.260). Ha BD xax ua
AHAMETPe MOCTPOMM OKDY)KHOCTH, KOTODAs
nepeceder MEHbIIYIO M3 KOHUEHTPHYECKHX B
roukax E n F. Ilpambie BE u BF 6yayt ncko-
MBIMH.

Hoxamem aro ma upumepe npamoi BE.
ZBED=90° (suncanubiit, onupaercs Ha xma- Puc.260

merp). Ilposesem OKLBE. Torga mo Teopeme

Daseca, TOCKOIBLKY OD=DB, to KE=BE. Ananornuso KN=NC, u tor-
7na xopaa BC saBoe Gomsure xopam NE.

C.

Banaua 404. [lamsr gse KOHIEHTPUYECKHE OKPYKHOCTH Paanycos R u r
(R>1). llokaxnre, aTo cymma KBa/[paTOB PACCTOSHMMN 0T m060ii TouKH
OMIHOIL M3 HUX 210 KOHIIOB IIPONBBOBHOTO AMAMETPA APYTOi €CTh BeTy-
TUHA TOCTOAHHAS,

Loxazarenscrso. ITycts Basita Touka A Ha Gossmei OKPY?HOCTH M JH-
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amerp BC ma mesbmeii (puc.261). Vasous

A DA, nonyunm napannenorpamm DBAC, B xo-
0 ropom 2(AB*+AC)=AD*+BC*=4R+4r, mim
"‘ ABHAC'=2(R+r")=const.
0 (Paccysxaesns GyayT aHATOTWUHBIMY, ECIH
D TOUKA A JIeMUT HA MeHbIIeH OKPYKHOCTH H
we.2 B3AT NPOM3BONLHEIN Amamerp GOMbIel OK-
PY#KHOCTH).

3anaua 405. Ha Gonbureit 13 ABYX KOHIEHTPHYECKHX OKDYKHOCTEH ¢
nenTpom O B3aTH Toukn A u B. Kacarensnbe us mux k Gomnbmeit ox-
PY’KHOCTH TepecexaioTes B Touke D, a K Memsme# — B Touke E

(pnc.262). Jlokaxure, uro ZOED — npamoii.

Ioxasareasctso. Iyers L n T — To4KH Kaca-

HAA C MeHbIlel okpyxHOCTHIO. CoenmHHM
nentp O ¢ A; B; L; T. OkoJ10 4eTHIPeXyrofb-
anka OADB MOHO OTHCaTh OKPYREOCTh O
(/iBa IPOTHBOMOIOXKHBIX yria 1o 90°).
AOAL=AOBT (no karery u runorenyae). Tor-
Aa £1=22.

Tlockoasky £1=/2, ro okono OABE moxHO

mzez

onmCaTH OKPYKHOCTE O,
Ouesuano, uto oKpy*kHOCcTH O; I O) COBIANAIOT, T.K. 00€ ONHMCAHBI OKO-
10 AAOB. Cnegosarensno, Toukn O, A, D, E nexar Ha oHOI (910 xe)

oxpyxnoctH. T.k. £0AD=90°, 70 u NPOTHBOMOJIOMKHEIA emy
ZOED=90°.

Bapaua 406. ITocTpoiite paBHOCTOPOHHMI
TPEYroJbHUK, BEPIIMHE! KOTOPOTO JIeKaau
6Bl HA TpeX NAHHBIX KOHIIEHTDUYECKHX OK-
PYIKHOCTAX.

Pemenpe. AHaiM3 IOKA3BIBAET, UTO MO-
CKOJIBKY OKDY?XHOCTH KOHIEHTPHYECKHE, TO
O/{HY M3 BEDIIMH MOKHO BEIGPATE ITPOUIBOIb-
no. Ilycts aro Gyaer sepmnsa B Ha cpeameit
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oxpyxnocTH (pue.263). Ecs mosepHyTs Bepmany A oTHOCHTENBEO B
ua 60°, To ona cosnazer ¢ C. TTockoabKy TOYKM A y HAC HET, TO IOBEpP-
HEM MeHBIIYIO0 OKpy»HOcTh Ha 60° Bokpyr Toukn B. B pesyasrare mo-
JIy9EM HEKOTOPYIO OKpy:kHOCTS O) (oHa Ha puc.263 o6osnavena myHK-
THPOM), KOTOPas Tak: ke A0JKHA TPOXONUTE Yepes Touky C. Touxa me-
peceuernua “NyHKTHPHON" okpysxHOCTH ¢ Goabmeit na KoHUEHRTPHUEC-
Kux gact Touky C. Mimes 2 BepmInHEI PABHOCTOPOHHETO TPEYTOIbHUKA,
HeTpyAHO HaliTi TpeTsio. Bajaua uMeer 2 pemerus (rouxn C n Cy).

Banaua 407. [[aus! IBe KOHNEHTPIYECKTE OKPYKHOCTH ¢ LenTpoM O i
pagmycamu R u r (R>r). Yepea rouxy K MenbmIeit ns HEX nposeneHa
Xopza, nepecexaomasn 5omsiuyio 8 rouxax B u C (puc.264). Tepnenan-
kyaap & BC B Touke K mepecexaer membInyio B Touke A. Haiignre
KA*+KB'+KC*.

Pemegue. Ilyers BC nmepecekaer MeHbIIYIO

OKPY?KHOCTH BTOPO# pa3 B Touke N. ” B
Ouepuzno, uro BN=CK. BK=BN+KN. clS—
KA*+KB*+KC'=KA*+(KB-KC)*+2KB-KC. E

Ho KB-KC=KN. U torna KA*+KN*=NA*=4r*

(u3 npsamoyronbaoro AAKN). 3amerum Tak-

ke, uTO T 3aiavue EBkinga (cm. raasy “Moc-

Tk Esxaun—ditnep”) KB KC=R*~-KO*=R*-r*. Lol
Torza KA*+K B KCi=4r+2(R—r*)=4r*+ 2R~ 2r*=2(R*+1).

Tpeanozum Bamemy BHHMAHNIO HECKOIBKO 32124
HA KOHUEHTPHYECKHE OKPY/KHOCTH JJIs CAMOCTOATENBHOrO PelIeH s,

3anaua 408. AB — gnamerp Gonbmeif u3 ABYX KOHIEHTPHIECKHX OK-
pysxHOocTelf. Ha MeHbIIeit okpyskHOCTH B PA3HBIX MONYILIOCKOCTAX OT
AB Baarel Toukn C u D — rak, uro AC=BD. Jlokaxure, uro CD — nua-
MeTp MeHbIIeH OKPYIKHOCTH.

Banaua 409. JlaHb JBe KOHIEHTPHYECKHE OKPYIKHOCTH ¢ menTpoM O,
Uepes TOUKY A, JeXAIYI0 BHYTPH MEeHbIIEH 3 HAX, IPOBEJUTE Jyd
TaK, YTOGBI er0 OTPE3OK MeXIY OKPYIKHOCTAME GBLI

2) HAMMEHBIINM;

b) manGonbmuM.
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3anaua 410. [lanb 2 KOHIEHTPHYECKHE OKPYKHOCTA ¥ npsaMas. IIpo-
BeJiuTe OKPYKHOCTh, KACAIOI[YIOCA AAHHEIX OKPY/KHOCTEH B IPAMOii.

Bapgaua 411. Pajuychl JByX KOHIEHTPHUECKUX OKpyKHOcTell R u 1
(R>r). Haiipure AiuHy CTOPOHEI TIPABIIBHOTO TPEYTOIbHUKA, OfHA 13
BePIINH KOTOPOTO JIEKHUT HA MEHbIIEH OKPYKHOCTH, a JBe APYIHe — Ha
Gourbrmet.

Orser.

Bamaua 412. B okpy:xHOCTh pannyca R BIMcan TpeyroasHuk. Bropas
OKDY?KHOCTb, KOHIGHTPHUECKAS C MEPBOH, KACACTCH ONHONH CTOPOHBI
TPEYrOJIBHIKA  ASTHUT KAX/YIO U3 {BYX ADYTHX Ha TDH DABHLIE HACTH.

¥
Pagnyc Bropoit okpyskaoctu r. Haiiaure " '

Orser. g 2
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Konnentpuueckas oxpyxsoCcTh
B pemrennn 3axau!

B naunoit r1ase noxo6pans! sagati, B YCIOBMM KOTOPBIX KOHIIEHT-
buyeckne OKPYIKHOCTH He ynommualoTed. OJHAKO OHHM NHG0 “BEIMIEI-
Bai0T" DU PeLIeRIy 3aKau, G0 IPOCTO ABIAIOTCH OTBETOM TO WIH
uHoit sanaun. Hageemes, uto mpejsoKeHHasa noabopKa 3agay TaKHKe
HOIAeT B KOMMIKY A0CTOMHCTE KOHIEHTPHYECKAX OKPYxHOCTEd!.

3amava 413, Hafignre TeoMeTpuuecKoe MeCTO CepeluH PABHEIX XOPA
JAHHON OKPYIKHOCTH,

Orser. OxpysHoCTS, KOHIERTPHYeCKas AAHHOM, Kacalomasncs: Aol
M3 DABHBIX XODA.

3anaua 414, Haiigure TeoMeTpudecKoe MecTo To-
€K, 13 KOTODLIX JaHHAS OKDYMHOCTH paguyca R
BHJHA IIOJ YIJIOM .

Orger. OxpysHOCTS, KOHIEHTpHYecKasd NAHHOM,

(puc.265). Puc.265

panuyca Ry, rae Ry= v
sin E
Banauva 415. Haitiaure TeOMETpHYUeCKOe MECTO TOYEK, KOTODEIE JeIAT B
AAHHOM OTHOIIEHNH BCe XOP/EI ZAHHOMN ATUHBI B JAHHOK OKPYHHOCTH.
Orger. Konnentpuyeckas ¢ gannoi OKPYKHOCTH, PAIHYC KOTOPOIL pa-
BEH PACCTOAHMIO 0T 06Iiero LEeHTpa A0 OAHOH U3 TOUeK BCero reomMeTpu-

1eCKOro MecTa.
Banaua 416. Haiture TeOMeTpHYecKOoe MECTO TOUeK, KacaTelbHEIe 13
KOTOPRIX K NAHHOI OKPY>HOCTH pamyca R pasHsl AaHHOMY OTPEe3KY a.

Otser. Kouuentpuueckas ¢ gammoi OKPY’XHOCTh pagmyca

R=vVR+a? .
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Banaua 417. K 1sym oxpysxuocram Oy u O, pannycos Ry 1 R, nposesu-
Te 0GIIYIO BHENTHIOIO KACATENBHYIO, (3a1a4a Kapgamo).

Pemenue. Ha 0,0, Kak Ha 1uaMeTpe CTPO-
UM OKpyxHOCTh (pme.266). Crpoum OK-
pysxHOCTH paguyca Ry—Ry, KoHUeHTpHTec-
Ky10 OKpysxHOCTH pazmyea Ry, ¢ obummm
nesrpom O,. Yepea Toury C mepeceyenns
MOCTPOGHHEIX OKPY’KHOCTEH M IeHTD 0y
TPOBOAMM HPAMYIO, KOTOpas Iepeceder
OKpyHOCTH paznyca Ry B Touke D. Tlo-
ckompry £0,€0,=90° (BOMCAHHEBIN, OMH-

patomuiicsa ma auamerp) u CD=Ry, 10 DE | €O, 6yner ncxomoit xaca-

TeNBHOM.

Bapaua 418, A3 TouK# BHE OKPY/KHOCTH NPOBEUTE CEKYIIYIO TAK, UTO-
6Bl ee BHYTPEHHAA YaCTh UMeJa JaHHYIO ATUHY. (3anaua D.Besy).

V T A
E pyc.267

Pemenue. Ilposenem xopay KT pamuoit
nmasr d (puc.267). Ma nentpa O omucs-
‘BaeM KOHIEHTPAYECKYIO OKPYHOCTH, Ka-
catontyrocs xopael K7. U, Hakowen, u3
TOUKH A NPOBOAUM KacaTeJbHYIO K TOCT-
POEHHOI KOHUEHTPHUECKOH OKPYHHOCTH.
Xoppa EF 6yjer uMeTh JAHHYIO LTMHY.

3anaua 419. [Ipn nepecedeEAHN CTOPOH YETHIPEXYIOALHAKA ABCD c ox-
PYKHOCTHI0 06pABYIOTCS 4 PABHBIE XOPALL. IloxaskuTe, 4TO CyMMBI TIPO-

THBOMOJOMKHBIX CTOPOH UYeTBIPEXYI0J: bHH-
Ka PaBHBI MeKIY co6oil.

Iloxasarenncrso. Tax Kak Xop/bl, OTCEKae-
MBIe OKPYKHOCTBIO OT CTOPOH, PaBHBI, TO
OHM DABHOYJAJTEHBI OT IEHTPA OKPYIKHOC-
Tu. TloaTomy U3 IEHTPA AAHHOI OKPYIKHOC-
TH ONMINEM KOHIEHTDPHYECKYIO C Heil OK-
PYKHOCTH @), KOTODas Kacaercs Beex Pas-
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HBIX 01pe3kos (T Ty= T3Ty= T5Ts= T;Tg) — puc.268. Crenoparensno,
OKDYJKHOCTh () KACAGTCA BCEX CTOPOH 4eThIpexyroabEmxa ABCD,

W, nockomsky B uersipexyronsuux ABCD Mo)kHO BIHMCATE OKDPYM-
HOCTB, TO CYMMBEI €r'0 IPOTHBOIIONOMHEIX CTOPOH PaBHBI.

Banaua 420. Ha npoxomxenusnx xopast AB 1auHo# 0KpYHOCTH 0TJ0-
KeHbl pasuble 0Tpeskn AK u BN. Ua touex K u N no pagusre CTOPOHBL
or KN niposeiestst k oxpysiuocTH Kacarensaee KT, u N’ T». Moxaxn-

e, uro T'y Ty peanr orpesok KN nomonam.

IHoxasarenscrso. ITocTponm oxpysx-
HOCTB (), KOHIEHTPHYECKYIO AAHHON M
npoxoasmyio yepes K u N (puc.269).
ITIpogomum kacarenbHBIe 10 mepece-
YEHHHA C MOCTPOCHHOH OKPY/KHOCTRIO B
Toukax P u Q. OueBnamo, uTO
KT\=T\P u NT,=T,Q. Kpome toro,
QN=KP (paBHEble XOpABI PABHOYIATIE-
Hel or uenTpa). Toraa u UQN=UKP, A
smaunT, £1=/2 n /3=/4 (suucanuse,
onupaiomuecs Ha paBHsle ayru). Crenosarensao, KQNP - tpanenus u
TyT, - ee cpeguss tunns. Ona semur guaronans KN Tpanenun momo-
sam (mo Teopeme Paneca).

Bapaua 421. B okpysxHOCTH mpoBeje-
HBI TDH INONAPHO MEePEeCeKAWIHecs
xopzast. Kasaas xopaa pasaenena Tou-
KaMH IepeceveH s Ha TPH PaBHEIe Uac-
. Haitnure pagaye oxpyxmocrn, ec-
JIM O/HA M3 XOPJ PABHA .

Pemenme. Ilycrs JamHEIE XOPHIBI
AB, CD n EF (puc.270). Herpyamo
BaMETHTB, UTO BCE TPH XODAbI DABHEI
Mexay coboit (neiicTBUTENBHO,
EK-KF=CK-KD, unu x-2x=2y-y, orxy-
Aa x=y u 3x=3y=a). Torna AKNT —
PABHOCTOPOHHMIT, OYeBHARO, YTO BIH-
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CAHHAA B HETO OKPYSKHOCTS C eHTpOM O Gy/ieT KOHIeHTPUIHA AAHHOH.

= —1 . Wis mpamoyroasuoro AOPD nveeM:

Ee paguyc OP= 18
& 28a Ta* a7
OD'=QP*+PDi=—— 4 — = = =——;0D=""7.
2 108 4 1g8r 27 343

3angaua 422, C TOMOIIIBIO OJHOLO IMPKYJIA K TPEM JAHHBIM OTPE3KAM d, b, ¢

ab
ToCTpOiiTe YeTBEPTELil, HM NPOTIOPIMOHATBHBIIL: X= —— (Mackeposm).
e

Pemenge. M3 npousBoJbHOTO HEHTPa 0]
CTPOMM OKPYIKHOCTU pajuycos OK=c n
ON=b (puc.271). Ha membmed oxpysHOC-
TH NpoMaBOMBHO oTkAAmHBaeM AB=a. U3
Touex A n B zenaem saceuxi Ha Gombmeii
OKpY’KHOCTH MDOW3BOJILHBIM DajuycoM:
AC=BD. Torza AAOC=AOBD (nio Tpem cTO-
pouam) u £1=22.

Orpesox CD — ucxkomeiii! M BoT modemy:
AAOB mopober ACOD (oum pasroGeapeH-
HEle ¢ DABHEIM YIJIOM IpPH BepIiHEE).

Puc2T) cp_co c

D _b
BHaunT, — =~ , WM — = —, OTKyZa
A {4

ab
CD=— . (BameTuM B cKOGKaX, YTO €CITH 4> 2¢, TO HOCTPOUM OTPE3OK
c

a
AB= =4 rae n=2, 3, 4.. Torna i CD GyAeT cocrapasTh n-yio 4acrh

MCKOMOIO OTPe3Ka. YBeIMuHTh e OTPEe3oK B 2, 8, 4...n pas ¢ NOMOLIBIO
ONHOTO IUPKYJIf — M3BECTHAS OTPAIHA).
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3amaun, B KOTOpEIX yroa A pasen 120°

Cpeau yIJIoB, TOTB3YIOMAXCA 0cOD0I MONYNAPHOCTHIO NPH PeIe-
HAY T€OMETPHHECKHX 3a1ad, OBITh MOKET, B HeKOTOPOH TeHH HAXOAUT-
ca yron 120°, [leficTBuTensHO, KaTAIOT 3aa4, B KOTOpLIX “paboraer”
yrox 120°, e Tax Benuk. Tem He MeHee, 3afauu, CBABAHHRIE € ITHM YT~
70M, TOJMe3HH, WHTEPECHBI, TOpoii M3bicKauHbl. IlocTapaeMes mOKa-
3aTh, 4TO 3afa4u ¢ yriaom 120° cpesin sagad MIKOMLEOIO Kypea reoMer-
PHF BAHIMAIOT I0CTOHHOE MecTo.

3anaua 423. B tpeyromsauk ABC ¢ yriaom A=120° snmcama OKpYi-
nocrs panuyca r. Ona Kacaerces cropon AC u AB B Touxax K, u K coor-

sercreerHo. Haliure mmay orpeska KoK 3.

Pemesnmne. [Tycrs I — ueHTp OKpysKHOCTH, BucanHoi B AABC (puc.272).
Quesugro, uro IK,=IKz=r. Tlockoasky ZAK,I=/AK,I=90°, To
ZK,IK3=60° (180°~120°=60°). Torza AK,IK; — pasmocTopomEmit, u
KyKg=r.

Pue212 g, AX

(o g +0

Banaua 424. B rpeyroasanke ABC yrox A pases 120°. Tokaxure, uto
13 OTPESKOB JIMHEL d; 3 b+¢ MOXKHO COCTABHTE TPEYTONBEHK.

oxasartensctso. Ha cropore AB tpeyronbanka ABC B0 BHEIIHIOW CTO-
POHY IIOCTPOHMM PaBHOCTODOHHMII TpeyrosbHMK ABD (pme.273). Ilo-
ckonbKy ZDAB=60°, To Touku C; A; D npuEajiexaT ofHONK IpAMOIl, 1
ABCD — uckomsti (€ro CTOPOHKI PABHEL: a; ¢; b+e).

3anaua 425. Tlycrs [, — Gnccexrpuca yria A B rpeyroasanxe ABC. Ilpn
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TRET
9TOM BBHITIOJIHAETCA DABEHCTBO 1— - ;+— . Hoxasxure, 4T0 yrox A
¢
a
pasex 120°.
TET b CorniacHo yes10B¥Io, L gl L L
Joxasarenserso. H ey e B LR
1 L e “bte

a
2be

C zpyroit cTopossl, o (opmy.re bnccexrpucs: [,= rcos» 5
c

Toraa nMeem: 2¢ cos A_ I cosA L
S e =
& bre 2 bc’ 2

CuaepgoBaressHo, g =60°n A=120°.

3anaua 426. B tpeyrosbanke ABC yron A pasen 120° u BRTOTEAETCH
c

b
COOTHOLIeHHE: —— = . Haiizinre OCTATBHEIE YIJIBI TPEYTONBHIKA.

atec a+b
Pemtenne. Ilockoabry 2 € rom b e O
3 KOJI! b - » IIH
a+e a+b’ a+e a+b

a+b+c a+b+c

,» OTKyxa a+c=a-+b, unn b=c. Torga B=C=30°.
atc a+b

Banaua 427, B tpeyromsanke ABC yron A paser 120°. Yrast B u C ya-
BOEHBI ¥ COOTBETCTBYION{ME JIy4H Iepecexuch B Touxe K (puc.274).
TIpamas AB nepecexaercs ¢ KC B rouke N, a npamas AC ¢ KB — B Tou-
ke T'. Jokaxure, 4TO

a) rouxn K; T; A; N npuHajIexar ofHOL
OKPYIKHOCTH;

b) AN=AT.

Pentenue. Iockomsky B AKBC orpeskn BN
u CT sasasiorcs OuccekTpucamMu, TO

£ZBAC=90°+ % » Tu€: 90°+ % =120°, orryza
£BKC=60°. A Ttax xax ZBKC=60° m
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£NAT=120°, 1o oxomo NKTA MOXHO ONMCATh OKDYHKHOCTE.
KA ssnsercs Guccextpucoii yria BKC (A — munmenrp 3 ABKC) n
£1=/2. Torpia u COOTBETCTBYIOIIHE Ay PABHSI, T.e. UAN=UAT. Pas-
HEIE IyI'U CTATHBAIOTCHA PABHBIME Xopaamu. 3xaunt, AN=AT.

Banaua 428. B rpeyronsrnke ABC ¢ yrinom A=120° mposesers: Guccex-
Tpucet ALy; BLy; CLy. Nokasxure, uro £LyLy Ly — npamoi.

Ioxasarenncrso, M3BecTHO, YTO HUC-
CEKTPHChI IBYX BHEIIHAX YIVIOB U 0/
HOTO BHYTDEHHEro yrjia B TPeyroib-
HUKe IepeceKainTcs B OAHOHE TouKe
(moxaxurel). [Tockoasky ALy — 6uc-
cextpuca (puc.275), To £ZL,AB=60°.
Ho u ZKAB=60° (kax cMexHbIN C
yraom 120°). Torga AB — Buemusis 6uccextpuca 8 ACAL,. Ho CLg —
BHYTpeHHss Guccexrpuca 8 ACAL,, anaunr, L,Ly — Bropas BHEMUHAN
GuccexTpHCa B 9TOM e TPeyroibHHKe. AHAJOIIIHO MOKHO OKABATH,
uto L, L, — Bremuas 6uccextpuca B AAL B u /3=/4, CnejoBaTeNsHO,
yron LyLyLg ABNAETCA YIIIOM MeKAy GHCCeKTPHCAMU CMEMHBIX YIJIOB,
7.6, ZL,L1L3=90°.

Bapaua 429. B rpeyronsauke ABC yron A — tynoit, u AH=R (H — opto-
uenTp, R — pagnyc onucannoi oxoao AABC oxpy:xHoern). Hailigure se-
JHYuAy yraa A.

Pemrenye. Jlmna orpesxa AH sraucisercs: o dopmyte: AH=2R|cosAl,

AH 1 J
oTkyna [cosd|= ﬁ = ﬁ = E . Iockoabky yroa A rymoi, To A=120°.
Bagaua 430. Oxono pasHoGenpennoro AABC ¢ yraom A=120° omncana
OKpPYZKHOCTH ¢ IIeHTpoM B Touke O pazmy-
Puc276 H ca R. Jlokaxwure, uro OH=2R (H — opro-
LEeHTP).
Hokasarenscrso. OueBujHo, 4TO B pas-
HOBELPEHHOM TPeyTroJBHHKe € YoM A
0 npu Bepmuse Toukn O, A, H npuHamie-

A
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sxar oxHof mpsMoif. ITpx aToM AH=R (cM. TpeaBIAyIIyIo aajgagy) U
OA=R (puc.276). Torna OH=2R.

Banaua 431, Bayrpn AABC ¢ yriom A=120° BasTa TOUKA X. Paccrosi-
amsa ot X 10 AC u AB pasHb COOTBETCTBEHHO M A 1. Haitpure XA.

Pemenge. Ilycts B AABC yron A paBeE 120°, XN=m n XT=n
(pue.277). Toraa ZNXT=60° n 1o Teopeme KOCHHYCOB A4 ANXT:

NT=mi+n~2-m-n-cos0°=m*+n’-mn, Wit NT=m*+n* —mn .

Pue217 A 120° TlockoabKy XA — quamerp OKPYHKHO-
N, cTH, OTIMCAHHON oxono ATXN (as=Ha~
YUT, U OKOJIO AANT), To mo TEOpeMe
c B cumycos a1 AANT: — NI XA,
sin120°

Taxum o6pasom, XA= 2

3anaua 432. B AABC yrox A=120°. Haifaure B IIOCKOCTH TPeyTroNbHH-
Ka TaKyio TOUKy X, UT00sI CyMMa XA+XB+XC 6pu1a MUHEMAIBHOH.

Pemrenne. Tloxazem, 910 B TpeyroJIbHUKE ¢ YIIOM A=120° MUHEMYM
CyMMBI HMeeT MecTo, worna X=A. [na oaroro nokakeM, 4TO
AB+AC<TA+TB+TC,tne T - TIPOW3BOJIBHAS TOWKA B nnockoets AABC
(pme.278). Jepes pepruHbl B 1 C mposeaeM IpAMEIE COOTBETCTBEHHO
TepueHuKY IAPHBIE AB u AC. TIycrh OHH MepecexyTes B rouke D. He-
pes BepuIMHy A O/ YIJIOM 60° x npsA-
Moii CD npoBesieM TPAMYIO, KOTOpad
nepeceuer CD 1 BD B Toukax KuN
coorsercTBeHHO. OueBnaHO, HUTO
AKND — pnnao{:’ropoﬂnnﬁ. W nas
mioboit Touxku T BHYTPH 2TOTO Tpey-
rOILHMKA WIH HA €T0 CTOPOHe CyMMa
paccrosmmi 0T 9TOl TOUKM /10 CTOPOH
nocToAnEA. OHA PABHA BEICOTE h paB-
HOCTODOHHEr0 TPeyroMbEmKa KND,
D Puc28 r.e. TE+TF+TG=h (04eBHAHO, 4TO

A _E
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eco rouka T maxoaures sBEe ANK D, To cymMa pacerosanii Gyaer 601b-
me h). Ho n a5t Toukn A Ha cropoHe nmeem: AB+AC=h. 8amerum jia-
nee, wro TA>TE (runorenyaa Goasme karera). Auanoruuno TB>TF u
TC>TG nan, nocae cinoxenns TA+TB+TC>h=AB+AC. Crexosarens-
HO, BepIIMEA A B Hamell 3aKate COBIAACT C TOYKONH MHEEMYMA.

Hecroapko 3anay ¢ yriom A, pasusiv 120°,
TPEILIOKNM [LIsl CAMOCTOATE BHOTO PeIIeHHM ST,

B3apava 433. B rpeyroasaunke ABC yron A=120°, AC=b, AB=c. Haiizn-
Te JTMEY GHCCEKTPHCET /.

B3anaua 434, B AABC yron A pasen 120°. Buccexrpuca AL, nponomsice-
Ha /0 IePEeCeUeH I ¢ ONUCAHHON 0Kk010 AABC 0KpYKHOCTHIO B TOuKe W,
Toxaxure, 4TO:

a) ABWC — paBHOCTOPOHHHIT;

b) AW=b+te.

Banaua 435. [Jokakure, uro eciu 8 AABC:

, 10 A<120°;

L
m b

1
=, 10 A2120°.
¢

B3anaua 436, OxpyscHocts, snucansas B AABC, kacaerca cropor AC i

Ke T

. HokaxnTe, uro yron A pasen 120°.

>
A=

3anaua 437. Jokaxure, uro eciu B AABC yron A pasen 120°, ro neatp
onucanHoil okpyxHEOCTH O B OPTOLEHTP H CHMMETPHUYHELI OTHOCUTE b=
HO BHeIUHell 6ucceKTpuch! yraa A,
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“Hesagncumbie” cyMMBbI
PABHOCTOPOHHETO TPEYTOIBHIKA

IlepBriii Kamemex B hyHIAMEHT JaHHOMU IVIABbI 3AJI07K LA OAHA Be-
JIMKosenHas, 3HAMeHUTAs 3agaval Bor oxa.

Bagaua 438. [lokaxkure, 4TO CYMMa PACCTOAHMIT 0T 060l TOUKH, B3sI-
Toii BHYTPY PABHOCTOPOHHEr0 TPEYTOMLHMUKA, 0 €r0 CTOPOH eCTh BeJIT-
YiHA NOCTOSHHAH, DABHAA BRICOTE PABHOCTOPOHHETO TPEYTONBHIKA.

Zoxasareascrpo. Ilyers X — mpoma-
Puc.279 4 BOJMBHAA TOYKA BHYTDH DaBHOCTOPOH-
Hero AABC (puc.279), a hy; hy; by — pac-
crostEMA oT Hee 10 cTopor BC, AC u AB
coorsercrenno.  [lokaxem,  uTO
hy+hythg=h (rae h — BeicOTA PaBHOCTO-
pourero AABC).
Obosnaune cropory AABC uepes a,
HalileM IUIOMAAM TPEYTOMLHIKOB

1
BXC, CXA, AXB. Spyc= 7 ah;
1 | "
Sexa= 3 ahy; Suxp= 3 ahg. Cymma maomaneif 9THX TpeyroabHAKOB
1
cocrasaser maomans AABC, T.e. S= 5 a(hyt+hyths).

1
C npyroif cToponsr, S= 2 ah. Torna oueBUIEO, 4T0 hy+hyths=h.

TockorbKy s JaHHOTO paBHOCTOPOoHHETo AABC h ABISETCA BOIMYH-
HOIf IOCTOAHEOH, TO U hy+hy+hz=const.

Tlonyuaercsi, 9TO PABHOCTOPOHHEI TPEYTOJIBHMK MMeeT CBOIO “He-
3aBHCHMYIO” CYMMY, T.€. CYMMY, He 3aBUCSNIYIO OT NOMOKEHUA TOUKH
BHYTPH TPEYTONbHUKA. A HET JIH Y Hero Apyrux “HesaBmcumbrx” cymm?
OxassiBaercs, ecTs, u He oxnal [Toa6opky 3anaq Ha “HesaBUCHMEIE” CyM-
MBI PABHOCTOPOHHEr0 TPeyroMbHHKA Ipefraraem Bamemy BEHMaHUIO.




[image: image67.jpg]3agaua 439, BHYTpM DPaBHOCTOPOHHErO TPEYTOMbHMKA BIATA IPOW3-
BonpEaA Touka X. XX 3 XX,; XX 3 — nepnesukyapsl ua To4km X Ha

BeicoTst AABC (puc.280). Hokarkure, uro Bemmauna AX,+BX,+CXy
HOCTOAHHA M He 3aBHCHT OT Bribopa Toukn X.

JHoxasareaserso.

Ilycrs AH,=BH,=CH;=h - Buicothl paBHOCTOpoHHero AABC.
AH +BH j+CH3=(AX +X | H ) +(BX 3+ X ;Hp)HCX g+ X Hj),  wnu
3h=AX+BX,+CXg+(X,H +X,H,+X,3H;). Ho, cornacuo TPeasIAy-
meit sanave, X H+X,Hy+X3Hy=h. Torga AX,+BX,+CX 3=2h=const.

Puc.280

Bapnaua 440. Ha nyre AB 0OKpYHOCTH, OMHCAHHOH 0K0JI0 PABHOCTOPOH-
mero AABC, BsaTa npoussoibHas Touka X. JlokaskuTe, UYTO
XA+XB=XC He3aBucuMO OT 0JI0KeHAd Toukn X Ha ayre AB.

JHoxasareanctpo. 0603RaunM Yepes & CTOPOHY PaBHOCTOPOHHETO AABC
(pmc.281). ITo reopeme ITronemes ais uersipexyromsanka AX BC nve-
em: AX-a+BX-a=CX-a, orkyja, mocie Ccokpamennmd Ha 4,
AX+BX=CX.

3apaua 441, Ha gyre AB 0KkpyRHOCTH, ONHCAHHOIH OKOJI0 paBHOCTOPOR-
nero AABC, BasTa niponasonsHas Touka X, CX mepecexaer AB B Touke
T (pmc.282). Jloxakure, 4TO HE3ABHCHMO OT IOJOKEHHs TOYKH X HA

nyre AB BHIIONHAETCA PABEHCTBO vl—~ + L = L
AX 5 By | TXix
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Ioxasarenncrso. Herpyano sameruts, wro
AAXT nogober ACXB (no aBym yraawm). Tor-

0 S UG
AXT T AX-BX TX'
Tlockonsky CX=AX+BX, 10 noxyunm

1 1

|
ax B

Banaua 442, Buytpu pasHocTOpoHHero AABC BaaTa NpPOM3BOJbHAA
rouka X. K, N, T — ee npoexunn Ha BC, AC n AB coorserctsenno. [lo-
xaxute, uro AT+BK*+CN'=TB*+KC*+NA* nesaBucuMo oT mOJ0Ke-
B Touku X (puc.283).

JloKasaTe/beTBo.

AT*+BK*+CN*=(XA*-XT*)HXB*-XK)+(XC*-XN*) (1)
TB*+KC*+NA*=(XB*-X T} HXC-XK)+(XA*-XN?) (2)

Cpaerns npassie yacta (1) i (2), AesiaeM BBIBOA, YTO MX JIEBBIE YACTH
pasHEL, 1.e. AT*+BK*+CN*=TB*+KC*+NA*,

Banaua 443. [lokaskure, 9T0 HEZABHCHMO OT HOJOMKEHHA TOUKH X BHY-
TPH paBHOCTOPOHHEr0 AABC, pAaBHEL CHAEAYIOLIHE CYMMEL:
AT+BK+CN=TB+KC+NA (puc.288).

Puc283 A [okazarenserno. 3ameTnm, 4T
AT*+BK*+CN*=(a-TB) *+H(a—KC) *+(a—NA) *,
wm AT*+BK*+CN*=3a*-2a(TB+KC+NA)+
+TB*+KC*+NA*.

Tockonexy AT*+BK*+CN*=TB*+KC*+NA*
(cM. mpexmIAymylo 3agady), TO HMeeM:
2a(BT+KC+NA)=3a*, mm

BT+KC+NA= = a=p, cregosarensno, n AT+BK+CN=p,
r.e. AT+BK+CN=TB+KC+NA.

3ajgaua 444, Jlokakure, 4To A 060 Touxku X OKPYXHOCTH, OIH-
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canHoil okono pasHOcTOpoHHero AABC, cymma
XA*+XB*+XC*=const.

Iokasarenncrso. Ilyers O — mMeHTD OKPYKHOCTH,
onucanHoi 0K0J0 AABC (oH e i UEHTPOMJI Pas-
nocroponnero AABC) — puc.284,

Torza no reopeme Jleiibanua
XA4XB+XC*=0A*+0B*+0C*+3X0*=6R*=const.

3anaua 445. [lyers X — npon3BofbHAA TOUKA OK- Puc.284
PYKHOCTH, BIMCAHHOI B paBHOCTOpoHEMH AABC.

Jloxazure, 4To BeIMUnEA cyMMEI XA*+X B*+XC* He 3aBHCHT OT HOJIO-
KeHnsA To4Kn X HA OKPYIKHOCTH.

Ioxasarenserno. OnucanHAS # BINCAHHAS OKPYXHOCTH DABHOCTOPOH-
nero AABC xonunenTpuuas! ¢ nesrpom O (puc.285). BHoBE Bocnonnay-
emca reopemoit Jleitbrania: XA*+X B+ X C*=0A*+0B*+0C*+3X0?, unn
XA+ XB*+XC*=3R*+3r*, VuursIeas, 4T0 B PABHOCTOPOHHEM TPEYIOb-
muke R=2r, umeem XA*+XB*+XC*=15r"=const.

3agava 446. B IIOCKOCTH DABHOCTOPOH-
mero tpeyroasanka ABC co croponoit a
JaHA TPOM3BONBHAS IPAMAS [, yAaleHHAS
or sepmnH A, B u C Ha paccrogaus n, k ut
cooTrercTBeHHO. JIOKaKuTE, YTO CyMMa
(t=n)*+(n—k)*+(k—t)*=2h* (h — BBICOTA B
AABC), 1.e. He 3aBHCUT OT TOI0, KK IPOBe-
neHa rpamas I,

Iloxasarenscrso. Pacemorpum coryuait, Korga npsamMas [ He nepecexaet
Tpeyroasink ABC (B ciyuae, KOT/ja IpAMAas NepeceKaeT TPEYTONbHUK,
peruenue 6yner agasornynEM) — piuc.286. Yepes Bepmuny B nposenem
npamyio !’ napannensso L. Myers ZABT=an AT=n—k.

Toraa n—-k=a-sino. ZCBF=180°—(60°+c) wu CF=t-k, T.e.
t—k=a-sin(180°~(60°+c))=a-sin(60°+0). Yepes sepumny A nposenem I’ | L.
ZCAD=60°~-a u CD=t-n=a-sin(60°-a). Cregosarensuo,
(t-n)+(n—k)*+(k—t)*=a*(sin*c+sin*(60°+ ) +sin*(60°~a)). Herpyano
mOKa3aTh, UTO AAA JMOGOTO yria (¢ BHIIONHAETCS PABEHCTBO:

sin‘otsin?(60°+a)+sin*(60°—a)= % v
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Torga (t=ny+(n—k)+(k—t)*=a* % =2n*

A
A

Banaua 447. Buyrpm paBHOCTOpoHHero AABC B3ATAa NPOMBBOIbHAH
Touka X. Ilpamas XO (O — uenrp AABC) nepecexaeT CTOPOHEI Tpey-
TONbEUKA (HJIH HX IPOKOJIKEeHNUS) B Toukax A By; € (puc.287). Noka-
e, b s | DI + G, 3

2SO L B0 GO
[Hoxazarenscrso. Ma Touexk X u O OmycTHM IePHEHAMKYIApHT XX 1
XX,; XX3u OE,; OE,; OE3 5a cTopoHs! Tpeyromsanka ABC.

AR,

BX XX
AA XX nopober AA,OE; u Al_O = O_E, . AHAJIOTHYHO B;_O = DE; u

X Xxx; 1
- . 3 y =0E;=0OE3=— h. Tt
c0 " oE, amernM, uro OE; » =3 'orzia HCKOMas cyMMa

X0, X
paBHa: — . Ho XX, +XX,+XX,=h (sapaua 438).

lh
¥

4% B X H
Sgibog e —
40 BO Cco 1,

3

Crenosarensuo,
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0 roMoTeTHH — ¢ IPUA3HBIO 1 O3 GoAsHM!

Teopuu B TOMOTETHHU COBCEM HEMHOTO: ecTh LEeHTp roMOTETHH, KO-
a(MpHIMEHT TOMOTETHY, W W3BECTHO, UTO COOTBETCTBEHHO IOMOTETH -
HBIE TOYKH JI€sKaT Ha OAHOI npsamoit. Tem He MeHee, efpa JH 38181 Ha
TOMOTEeTHIO CUHTAIOTCA IPOCTHIMI, OHAKO, “BOii/if B IIOTHEIE CTIOM &T-
Mocdepst”, TpH6AN3NBIINCE K 9TOH TeMe, roBOP#A 0 Heil He BCKOAE3E, &
Ha JOCTOHHOM ypOBHe, 0GHADY:XUBaeM ee OuapoBaHue, NPeTecTh, mad.
mectso! Torza MOCTAPAEMCS B3ATH BHICOKYIO HOTY B pasrosope 0 roMo-
TETHH, IOrOBOPUM 0 Hell ¢ IpuAsHbio u Ges 6onsuul. .

Banaua 448, Boummure B JaHHEIT TPEYIOIbLHAK KBAAPAT, ABE BEPIIHHEL
KOTOpOTO JieskaT Ha cTopoHe BC gaHHOTO TPeyroJbHIKA ABC.

Pewenye. Buumem B aanmsii AABC masenskuii xpanpar DEFG
(puc.288), a aatem “pacmmpum” ero o uckomoro keanpata QKNT ¢
nomomsio romoreruu (C; F; N — cooTBeTcTBeHHO roMoTeTHIHBIE TOUKH,
Jerxaryue Ha OfHOM NpAMOiL).

Puc.288 A Puc289 ,

B H

ToMOTeTH A MOKET NPeATOKATE M HeCKONBKO APYyroe perieHne 3ajatm,
Omo npefcTaBIeHO Ha pHCyHKe 289 i B 0cO6bIX KOMMeHTaPHAX HE HYX-
naercs.

Bagaua 449. IocrpoiiTe OKPYKHOCTH, HMPOXOASAIIYI0 Yepes HaHHYlo
Touky K BHYTPH yIiia A M KACAIOI[YIOCH €ro CTOPOH.
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Pemenne. ITocTporm mponasoasuyo (Ma-
JIEHBKYI0) OKpyskHOCTE O, (ee meHTp — HA
buccextpuce yrna A) — puc.290. Tpamas
AK nomo:Ker HaM HANTH COOTBETCTBEHHO
romorernuHyio Touky K. ITposens uepes
Touxky K upsmyio napantensso K,0,, mo-
JYYMM B MepecedeHny ¢ GuccekTpucoil yr-
aa A ueaTp O HCKOMOM OKPYKHOCTH.

Banaua 450. [lams! A1Be HepeceKalomuecs NpsAMbe m 1 n 1 rouxa K sue
arux npameix (puc.291). IocrpoiiTe OKPy»KHOCTS € LEHTPOM HA 7, Ka-
CAIOMIYIOCS M ¥ IPOXOAAMIYIO uepes Touky K.

Pemenne. TToctponm npamyio ¢ — rax, urobsl £1=22. Torxa npamas n
coBmazaer ¢ 6ucceXTpHCOH yria A u 3ajada CBOUTCH K IpebLaymeii!

E

3anaua 451. B npamoyromsasiil AABC (£C=90°) GulT BUHCAE PaBHO-
cropourmit AKNT — tax, uro KN | AB (puc.292). Boccranosure AABC
mo roukam 4, B, T.

Pemenye. Aranns HOKA3bIBAET, UTO DU FOMOTETHH € IEHTPOM B TouKe C
Touka K nepexoxut 8 A, N —B B, a rakxe T — B 1ouxy E (rne AABE — pas-
HocToporHMIT). OTciofa X mocTpoeHie: Ha AB ¢TPOMM DaBHOCTOPOHHMI
AABE. B npyryio cropoRy Ha AB Kax Ha quameTpe cTpouM cerment. Ilps-
mas ET nepeceuer cerMeHT B HCKOMOH Touke C.

Banaua 452. B oxpy»KHOCTH IpOBeJeHL! ABa paauyca. ITocTpoiiTe Xop-
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AY, KOTOpaA [eNUTCH STUMH DAguycaMy Ha TPU PaBHBIE HACTH.

Pemenwne. ITycrs OA 1 OB — 8a nannsix paguyca (puc.293). Coeguanm
A 1 B u upogomxum AB B o6e cropousr — rak, uro AC=BD=AB. OC u
OD nepecekaior 0Kpy»HOCTS B Touxax E u F. Ouesngno, uro EF — ue-
Komas xopzal

Bapnaua 453. UapectHo, uto B AABC rourn A; M; My; M, npnnaresar
opHolt oxpyxkuOCTH (M —cepepnna AC, M3 — cepenura AB). Meanauna
AM=m,. Haiinure BC.

Pemenue. TTpn romorernu ¢ mesTpoM B Touxe A 1 k=2 Touxa M, nepe-
xoznt B C, a My — B Touky B (puc.294). Ilearpons M nepexogur B Tou-
ky D. Ilockoasxy A; M; M,; M, nexar Ha JAHHOHK OKPYAHOCTH, TO U
COOTBETCTBEHHO roMOTeTHYHEIe ToukH A; C; D; B npusagiexar ogHol
oxpysHOoCTH @. Torza mo TeopeMe o IPOM3BENCHMH OTDESKOB XODA:

m
BM,-CM=AM -M,D. Yuntssas, aro M,DsMM,=% , meen:

My
3

a 2m, a

OTKyHA a=—7= .
’ Vi el

3agava 454. Bummure 8 gannsii AABC TpeyroisEAK, CTOPOHBI KOTO-
POro napasiersHEl CTOPOHAM Apyroro gaunuoro AKNT.

Pemenue. MMoctpoun AXYZ co cTopoHaMmu, HAPAILIETEHBIMA CTOPOHAM
tpeyronsauka KNT (puc.295), rue Touka X npmaagiexnr AB. “Pac-
mmpum” AXYZ o rpeyronsenka XY, Z,.
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OcyimecTsnM rOMOTETHIO YeThlpexyroibanka AXZ, Y, ¢ MeHTpoM B TOU-

Ke A. IlonyuuM TOMOTeTHIHBIN YeThIpexyroabauk AEFG. OueBnaHo,
uro B TakoM ciydae AEFG — uckomslii.

Banaua 455. lokaxuTe, YTo B NPoussoabEOM AABC nentp O onicas-
HOIl OKPY?KHOCTH, LeHTpona M n oprouenTp H Jexar Ha OXHOI IpA-
Moii (npamoit Diinepa), npudem 20M=MH. Jlokaxure Taiixe, 4TO

1
OM,=—AH.
2

IloxagateabcrBo. AABC mnoayuaercs

npu rOMOTeTHH TpeyroJbHUKA
M M;M3 ¢ uearpom M un k= -2
(pue.296). Touxa O ABAAETCA OPTOUEHT-
pom 8 AM;M,Mj (OM, 1 BC; OM,LAC).
Touxa H — OpTONEHTD B AABC. Hrax,
Touxn O 1 H ~ COOTBETCTBEHHO IOMOTe-
THYHBIE TOUKI, OHM JIe3KaT HA 0/10# Npsi-
MO#i ¢ LeHTpoM roMoreTnn M. 3HaUUT,
O-M~-H — oxsa npamas. ITockoabKy
koaddumuenT romoreTnn k= -2, 1o ouesnnxo, uro 20M=MH. Orpeaxn
OM, u AH Taxsxe ABISIOTCS COOTBETCTBEHHO TOMOTETHYHBIMH (PaccTos-

1
HUA 0T BepIIMHEI 10 opronerTpa). Torna OM = % AH.

3agaua 456. Haiiaure Ha croponax AC u AB Tpeyronsanka ABC taxne
Toukn E u F, wro CE=EF=FB.

Pewenne. OTIOKHAM TNPOH3BOTBHO
BF=CE, (puc.297). lepes F; npose-
Jiem npaMyo napapiensso BC. U3 Tou-
xn E,; pactBopom CE, caenaem 3aceuxy

Ha IPOBEJEHHOH NPAMOK — TOAYINM
Touxy K. Ilposesem KN | BF,. Ouesnz-

HO, uto B uersipexyromsEnke CE;KN
Tpu croposst pasus: CE=E,K=KN.
Jlya CK nepeceuer AB B 01HOI M3 HC-
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komeix Touex F. [Iposeas wepes F npamyo napamrtenssao E K, nony-
unM B nepecevennn ¢ AC BTopyw uckomyio Touky E. HeficTBrTensHo,
uersipexyronsaukn CE; KN u CEFB romoreruunst (C — HEHTP TOMOTe-
Tin), U, nockonsxy CE,=E,K=KN, To n CE=EF=FB.

Banaua 457. Tocrpoitre AABC no crexyio-

M aiemMenTam: a+b; ate; A. Puc.298

Pemenue. IMoerponm AAKN (a+b; ate; A)
—puc.298. Ocraercs Ha croporax AN u AK
Haittm Takme mouxkm C m B, uro6mI
AC=CB=BK. A 10 — npeipifymas sajaua,
KOTODas PEUIAeTCs ¢ NOMOIIBI0 TOMOTeTHH.
Haitaa toukm C u B, moayunM HCKOMBIR
TpeyronbEnK ABC.

JLiasi CAMOCTOATEIbHOTO PelIeHHs
MPeAJIOKUM CHeyiolHe 3a1aUYH HA TOMOTEeTHIO,

Bapnaua 458. Yepes gaunyio Touxy A BHyTpPH Kpyra IpOBEJETE XOPLY
TaK, YTo0BI XOPAA AeNNIaCh TOYKO A B JAHHOM OTHOIIEHHH k.

B3anaua 459. Yepes Touky A nepeceyeHH#A [BYX OKPYKHOCTEH IPOBOAAT-
¢ Beepoamorkuete cexymue CD (C u D — roukn Ha okpy»HOcTax). Hait-
AHUTE TeOMETPHYECKOe MECTO CepeAHH BCEBOZMOMKHBIX 0TpeskoB CD.

3amaua 460. Brmmnre B ganusii AABC TpeyroibHEUK, CTOPOHE KOTO-
POTO NepueHNKYIAPHEE CTOPOHAM TpeyroabrEuka ABC.

3anaua 461. Ha ocnosarnax AB u CD rpanenun ABCD Bo BHEIIHIOO
CTOPOHY MOCTPOEHHI KBagparsl ¢ nerrpamu O, u 0,. Joxaxure, 4T0
npamas 0,0, npoxoant yepes Touky O nepeceueHns AMaronaseit Tpa-
nemuu ABCD.

3amaua 462. [locTpoiiTe KBafpAT TaK, YTOGHI ABE ETO BePIUINHEI JEHKATH
HA JaHHOU IPAMOIL, a Be APyrye — Ha AaHHON OKPYKHOCTH.
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Banaua 463. [lBe oXpysKHOCTH KacaloTca BEyTpeHHe B Touke A. Ilps-
Mas, Kacalolasca MeHbIell us HuX B Touke K, mepecexaer Gonsiyio B
Touxax B u C. [lokasxkure, uro AK — 6uccexrpuca yraa BAC.

Banaua 464. [lana npsamas [ n Touks A 1 B Bue npamoit (mpuuem AB
He nepuenguKyaapHo [). IlocTpoiiTe OKPYHOCTE, IPOXOAALRYIO Yepes
A v B n kacaiomyocs [.

Bamaua 465. Brnmmmre B YroJl OKPYMKHOCTb, KACAKOIIYIOCA LAHHOML
OKPY KHOCTH.

Bagaua 466. ITocrpoiite ueTspexyroasEnk ABCD 1o yraam A u D
1 cropone AD, eciii n3BecTHO, uT0 AB=BC=CD.
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“HI3I0MHHEN” NPAMOYTOJbHAKA!

“Hy BOT,— CKa’KeT YHUTaTeNb,— ONATH [VIABA ¢ IPETEHIIHOZHRIM HA-
3panmeM. UTo TaKoe “HIIOMAHKHA” 1 UeM OHU OTJIMYAIOTCH OT “He H3I0-
MuHOK"?”

Komeuno, Bee aro Tak. Ho, G5ITh MOKET, HOMUMO JHUHOI SMOLHII
aBsTopa, HazBaHMe Ir1aBbl oﬂoﬁpm‘ yJdammecs, nbo TIpeANIOKeHHEIEe 3a1a-
un obumer nMu! DTo IpUgaeT yBepeRHOCTH B TOM, YTO 3aadi, 0 KOTO-
PHIX pedus nuifme’r HHMKE, YKPAWIAIOT TAKYIO UIBECTHYIO, XOPOUIo uay-
UeHHYIO QUrypy, Kak npaMoyronsauk! Mrak, Bee-Taku “HaioMuHKA”
TPAMOYTONBHIKAL .

3anaua 467. CepeIMHHEIN mepmeHzn-
kyaap EF k pgmaromann AC npsamo-
yroneanka ABCD penut 601501yio cT0-
pory BC B ornomennu 1:2. Haiinure
yrast ocu f(puc.299).

Pewenue. Ilyers BE:CE=1:2. Coeznn-
auM E ¢ A. OueBnaHo, uto AE=CE=2x.
Torza B npamoyronsaom AABE kater
BE = 2 paza menbine runotenysn AE, r.e. ZBAE=30°.

Bnaunr, ZAEB=60°, a ZAEC=120° (cMexHEbLiH), 1

180°-120°
ZECA=ZEAC= o =30°, 1.e. @=30°. Cnenosarensro, f=60°.

Bamava 468. [naromans AC npsamo- Puc.300
yroasaika ABCD pasbuBaer ero Ha ABa T
TPEYroJbHAKA, B KaXIblit X3 KOTOPBIX B x =
BIHCAHA OKPYXHOCTE, OKPY:KHOCTH "/
xacaorci AC B toukax E n F T
(pmc.300). Haiinure EF, ecu CTOPOHBL
NPAMOYTroNbHAKA a 1 b. )

T,
Pemerne. Ilycrs AD=a, AB=b (a>b), / x
apyrue rouxn kacamus — Ty; Ty; Tas Ty, A a T. x D
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Ilyers BT =BT;=x (xacareibHble N3 OAHOI TOYKH PABHLI) i
DT3=DTy=x. Toraa CT,~CE=a—x, a CTg—CF=b—x.
EF=CE-CF=(a—x)-(b—x)=a—b.

Pue.301

%

c
N
B,
x
4 D
Puc302
K
B, 'ltx 0}
s
&
A D

Bagaua 469. BayTpu OPAMOYroAbHHKS
ABCD naxoamres takas rouka K, uro
a+p=180° (puc.301). Haitnure cymmy yr-
0B x+y (£LBCK+/DAK).

Pemenue. ITepenecem tpeyronsink BKC B
rpeyroasauk AND. Torna ZAND=a u, no-
cKonbKy 0+B=180° To OKOJO ueTHIpexy-
ronsHrKa AKDN MOMXHO ONNCATH OKDPYH-
HOCTB, ZADN, paBublfi ¥, pasen LAKN
(BnMCaHHEEIE, ONMPAITCH HA OXHY AVIY).
Tax Kax ZATK=90°, To 8 AAKT cymma yr-
708 x+y pasra 90°.

Banaua 470. B ganuyio OKPY)KHOCTH BIHIIN~
Te TPSMOYTOJBHMK — TaK, UrobsI JBe ero
CMesKHBIE CTOPOHBI IPOXOMMIM ueped AAH-
Hote Tourn K u N.

Pemenue. Ha orpeaxe KN Kax na suametpe
CTPOMM OKPYKHOCTh, KOTOpas nepecedyer
AAHHYIO OKPYXXHOCTH B BEDIITUHEE B (H.YWI Bl
— moxer ObiTh 1BA pemenus) — puc.302.
Jlyan BK w BN mepecexyT TaHHYIO B yCJIO-
BUH OKPYKHOCTH B NCKOMBIX Touxax A u C,
Touxa D — AREMETPAIBHO IPOTHBOMIOI0M -
Has BepmuHe B.

Banava 471. V3 npoMsBOJIBHOI TOTKH OKPY -
HOCTH, ONMCAHHOH OKOJO NPAMOYTOJBHHKA
ABCD, nipoBejieHb! NePIeHANKYIAPE! K JHA-
roranaM. JokaskuTe, 9TO PACCTOAHNE MEKTY
OCHOBAHWSMH TEPIeHMKYIAPOB He 3aBUCAT
OT TIOJIOYKEHM A TOUKH HA OKPYIKHOCTH.
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Pemesue. ITyers na npoussonkuoil Touxn K oxpyskuoern paguyca R
npopefieHsl neprenaukynsapsl KE n KF sa guarosanx BD u AC coor-
Bercrenno (puc.303). Moxaxen, uto AjauHa oTpesKka EF He 3aBHCHT 0T
BhIGopa TouKn K.

Iyers ZCOD mexny anarosansmyu pased «. Torpa ZBOC=180~¢.
Oxono uereipexyronbenka K EOF MOKHO OMHCATb OKDPYIKHOCTD (ABA
TPOTHBONOIOKHEbIX yria mo 90°). TIpuuem KO=R — nnamerp aToit 0K-
pyxsocta. Iockonsky £LEOF=180°~w, to ZEKF=o. Ilo Teopeme cu-

EF
uycoB ans1 AEKF: = =2R,, rne 2R,=KO=R, otkyna EF=R-sina.
SIT

Tak Kax OKPY/KEOCT pagnyca R HaHa W yTON (O MEKTY AMATOHANAMI
npamoyronsanka ABCD mocrosines, To u BermunHa orpeaxa EF mocTo-
AHHA 1 He 3aBHCHT OT HO/I0KeHns Touku K Ha OKpPYHHOCTH.

Bagava 472. B npamoyronsunke ABCD us Bepmnasl B nposejen nep-
neunuxynap BK na guarosans AC (puc.304). T — cepeguna AK, N - ce-
pexuna CD. Jlokaxwnre, uro ZBTN=90°.

Hoxagarexrcteo. Bossmem touxy M —
cepenuny AB — u coemrmm ¢ T. MT — B
cpenuaa guansa 8 AABK n ZMTC=90°.
Okono MBCT MOMHO ONMCATH OKPYIK- M
HOCTH (ABa NPOTHBONONOKHEIX YIIa 10

90°) 1 MC — guameTp 91Ol OKPYSKHOCTH

(.. ZMTC=90°). Ho MC=BN - guame- A
TPl OKPYHHOCTH, ONHCAHHONK OKOJO Puc.304
npaMoyronsEuKka MBCN. Taxkum obpa-

30M, mATh Touek: M, B, C, N, T nexar Ha ofiHofi OKPYKHOCTH, AHAMe-
Tpbi Koropoit MC u BN. Torna ZBTN=90° (8nucamusLit, onupaercs Ha
nunamerp BN).

Bamaua 473. K ~ IpouaBosILHAS TOYKA B IIOCKOCTH IPSAMOYTOJIBHHKA
ABCD ¢ pnarosanamn AC u BD, Toxasure, uro KA*+KC*<KB*+KD*.
JloxasaTeabcTBO. o dopmyne MeauaHs Ana AAKC:
_ AKA* +KC?)- AC?

2.
KO =

(puc.305).
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TIo roit ke opmyse mexmanul fis ABKD: Pue.305
. 2(KB?+KD?)- BD?

KO*
4

Tockonsky AC=BD, 10 fenaeM BhIBOJ,
uro KA*+KC*=KB*+KD".

4% “p

Banaua 474. Ha xaxaoii cropone npamoyronsanka ABCD sasmm no
Touke. JIOKasKuTE, UTO NEPHMETP MOJIYyYeHHOTO YeTHIPEXYTONbHIKA He
MEHbIIE YAROSHHOH [HATOHAIN IPAMOYTOTBHAKA .

NP

22

o] SN

Loxasarenscrso. Iycrs EFKN — moayuen-
HBIt YeThipexyroabank (puc.306). Ilposesem
BP - wmegmamy k runorenyse B ABEF;

1
BP= 3 EF, Iycrs @ — cepeanna FN.
Torga PQ — cpepmas muumst 3 AEFN;

il
PQ= 2 EN. Ilyers QT — cpenHss NMHUA

BAKFN:QT=%FK.

1
W, naxonen, TD — Mefnana k runorenyse B AKDN; TD= E KN.

Crenosarensro, BP+PQ+QT+TD= % (EF+FK+KN+NE),

T.e. gumHa Jomanoit BPQTD cocTaBisier II0JOBAHY IIePHMeTPa YeTHIPexX-
yroaveuka EFKN. TIpn aToM AINHA JIOMAHOM He MEHbIIIe JIJIMHBI IHAT0-
samm BD. Braunt, nepumerp EFKN He MeHbIUe yABOCHHON AUArOHAIN
BD, uto u Tpe6oBanoch JOKA3ATE.

B I.F

Bagaua 475. BoccraHosHTe NPAMOYTOJBHUK

ABCD 10 Touxam E; F; K; N (o oxmoit Ha xasm-
A0 CTOPOHE), €CITHM HBBECTHO, UTO — = =— .
) BC

Pemenne. AHaIHM3 NOKA3BIBAET, YTO €CIA
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T
NTLEK (puc.307), To o G L . Orcioza BEITEKAET CAEAYIOIEe
EXK"EG" 'n

nocrpoenue: Ilposogum EK. U3 Touxku N cTPOMM NepNeHAHKYJIAD K
EK. Inmny NT a10oro nepneHauKyJafpa HAXOAHM KaK 9eTBEPTOe Hpo-
EK -m
nopunonansaoe: NT'= ——— . Tlocronsky Touxu T u F npunaniexar
n

ORHOI CTOPOHE MCKOMOTO NPAMOYIOJBHAKA, TO IPAMAH, COAepKamasn
cropory BC, nocrpoena. [lansHeiiniee 04eBuIHO.

Bapaua 476, Jlauek CTOPOH TPAMOYTOJIBHUKA BEIPAMKAIOTCH HETbIMU
UHCIAMH, TPHYEM IepuMeTp (B €M) ¥ IIOmans (B ¢M*) UMCIEHHO paB-
b, Haligure mromans IpaMOyroTsHRKA.

Pemenye. Tlyers B HPAMOYTOJABHUKE
ABCD AD=a, AB=b (a n b — neunsie) — n k

puc.308. [puuewn, 2(atb)=a-b. Ormerum Bl [, IC
BryTpu ABCD 4 nonoce: B lem: 1, k, e, f. L i3 e 3
Tlosnocet n u k orparu4mBaoT 2 IPAMO- B

YTONBHHUKA, Kamabli miomann S;=1-b. ' Gl

A moJ10cHl € U [ - ToKe ABa NPAMOYTOJb- 7 kg i
HHUKA ¢ IIomaaeio Sy=1-a kamsii. Tor- Ve T )
Ia BCA OrPaHMYEHHAA TOJOCAMH IIO-

mane paBEa 2a+2b, T.e. pasHA Sypcp. Puc.308

Ilpu 5TOM KaskABIi U3 MAJEHBKAX KBaJ-
paToB mromaan lem® 6B yITeH ABAMK/ALL, 4 TIOIAAb TPAMOYTOTBHUKA
PQGH Boobme ne 6uua 3ageiictsosana. 3Haunt Spogy =1-4=4(cn’).
TlockoabKy ¢TOpoHEE! NpAMoyronbEnKa PRGH — nesble uncia, TO BO3-
MOJKHBI 1BA BADHAHTA:

a) Spooy=2-2=4 (cM*) m a=b=4cm. Sypep =16cM?, Pypop =16cm.

b) Spoeu=1-4=4 (cM*) m a=6cm, b=3cm. S pep=18cm?, Pypop=18cm.

Bagava 477. Oxna Bepmuna npamoyroabanka ABCD HAXOHTCS B JaH-
HOI TO4Ke A, ABe Apyrue, He NPUHALIEKAINE OAHOH cTopoHe (B n D) —
HA JBYX BalaHHBIX, B3AHMHO TIePHEHUKYIAPHBIX npambix. Haimare
reoMeTpuuecKoe MecTo BepmuHE C BeeX TAKUX NPAMOYTOJLEHKOB
ABCD.
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Pemenne. Ilycts A — gaEHas ToYKa, 4
/iBe IepIeHINKYIAPHEE NpAMELe n 1 1
(Ben n D=t) nepecekaiootea B Touxe K
(puc.309). Aranna mokassrBaer, uTo
Touka K JIeHUT Ha OKDYIKHOCTH C AMa-
metpoM BD (ZBKD=90°), ro ectb aroit
OKPYKHOCTI IPHHATEKAT IATE TOUCK:
A; B: K3 C; D. Torga ZAKC=90° (Brm-
CaHHbI, onupaerca Ha Anamerp). Cre-
ZOBATENIBbHO, Bee TouKH C Jleskar Ha npa-
MO# m, TepnesanKyIapHoi AK, u mpo-
xopamed uepes Touky K.

HeckoabKo “HIHMHHOK” ITPe/II0KHM
JS CAMOCTOATeALHOTO PelIeH s,

Banaua 478. CTOPOHLI MPAMOYTOMLHAKA OTHOCATCA Kak 1:2, Us Touxn
K Goasueit cTopoHs! Be HEPABHBIE CTOPOHB! BUJIHEL IO OJMHAKOBBIM
YIJIOM o

Yemy pasen o

3agaua 479. Touxa E mpmuagmexnT cropome CD npAMOyroibHIKA
ABCD. AF — nepnenaukynsp Ha BE.

JlokasknTe, UTO IPAMOYTONBHHK €O cTopoHamu AF u BE pasnosennk
JAaHHOMY.

Banaua 480. Ha cropone AD npsamoyroasauxa ABCD sasara rouka K —
rakas, uro BK=BC. CT — nepnesjukynap #a BK.
JHoxaxure, uro CK_LTD.

3anaua 481. [IpAMOYTOJIBENK BIOMCAH B OKPYKHOCT.,
Hoxarkure, 4T0 KacaTelbHble, TPOBEAEHHbBIE YePes BePIIMHBI IPAMO-
YTONBHUKA, 06pasyior poMo.

Banaua 482. BucceKTpHChl BHYTPEHHUX YIVIOB IMPAMOYTONBHMKA DU
nepeceuenuy o6pasyior Keaapar. Jlokaxure.
.
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Bapaua 483, ITponoskenns cTopoH npamoyronsanka ABCD nepecexa-
10T IAaHHYI0 npAMyIo £ B Toukax E; F; K; N (pnc.310).
Boccranosure ABCD no rouxam E; F; K; N, ecim uzsecrHa ATHHA CTO-
porbl AD.

3anaua 484. B yriet A u C npaMoyronsuuka ABCD BOMIIATE B PaB-
HBIe OKPYXHOCTH, KOTOPbIE KACAIHCH 6Bl APyT Apyra.
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H3 kaxux 0Tpe3KOB MOKHO COCTABHTD
TPEYyroJbHUK?

Taasa ¢ TaxuM Ha3BAHUEM Ha [EPBEII BAIVIAL MOKeT BEI3BATH HPO-
HHYECKYIO YIBIGKY — I€CKATh, O YeM TYT TOBOPHTE: €CJTH IJMHBI TPEX
OTPE3KOB OTBEUAIOT HEPABEHCTBY TPEYTOJILHAKA, TO MOFKHO, & €CJIN HET,
TO HebaA. OnHaKo IpH Gosiee MPUCTATBHOM M JETANLHOM PACCMOTDE-
HH¥ TEMEI HeJTbasl He 3AMETHTS, ITO OHA TAHT B cebe MHOIO NHTEPECHOro
¥ MBAIIHOI0, HMeeT CBOM “mozBoaHsie pudnl” i “usiomunxu”. He cay-
4aifHo 3a/a4n STON TeMbl — IOCTOAHHEIE YIACTHHKH MATEMATHUECKAX
OJIMMIMAZ PA3JAIHOT0 ypoBHA. 4 MX pelleHus HeoGXoAuMa BhICO-
Kag apyaunusi, 0bCTOsATENBHOE BJIaAeHMe Matepmasom. Bor mouemy
nopbopka 3agau no Teme “M3 KAaKNX OTPE3KOB MOKHO COCTABATE TPEY-
ronbEUK?” NpeACTaBIACTCA CBOGBPEMEHHON 1 AKTYANBHOI.

3anaua 485. B tpeyronsunke ABC rouku M,, My, M3 — cepeiHbL CTO-
por BC, AC, AB coorsercrBerno, a H,, H,, H; —0CHOBaHHUS BLICOT,

NPOBEJIeHHEIX K 9THM croponam (puc.311). [lokaxknTe, 4T0 U3 OTPEIKOB
M, Hy, MyH 3, M3H | MOXHO COCTABHTE TPEYTOIBHIK.

Iloxasarenscreo. Herpyamo sameruts, uro
Puc311 A H,M, — menuasa, mpoBe/ieHHAA K THIOTE-

Hyse B Tpeyroabuuxke BH,C, m.e.

H,
M, M, .
2 B
Amnanormuro M, Hz= 3 MgH 5
C M, H, B

A 10CKOMBKY OTPEBKH @, b, ¢ cocTaBamoT

a
TPEYTOJNBHHK, TO A3 OTPE3KOB — TaKIKe MOIKHO COCTABUTH

LN
TPEYTONBHUK. 224 2

3agaua 486, [lokaxuTe, 4TO H3 MeANAH IIPOA3BOIBHOTO TPEYTONIBHEKA
MOHO COCTABHTE TPEYI'OJIbHHK.




[image: image85.jpg]Iloxasarenncrpo. IlpeanosxumM BEUMAHMIO Puc312 o

yHTaTesei cnocod perieHHs 3aLaun ¢ IOMO-
1510 BEKTOPOB.
BOCIO/IBGYEMCS 3HAMEHHTHIM BEKTOPHBIM M, M,

PaBEHCTEOM MA+MB+MC =0 , Tae M —
TOYKa NepeceuyeHn A MelNaH TPeyroJbHHKa
(puc.312). OHO TOBOPHAT O TOM, UTO U3 BeK- c M, B

T0poB MA , MB , MC MOXHO COCTABHTH 3AMKHYTHUE KOHTYD.

3

JanbHefilee CTAHOBATCA OYEBH/IHBIM,

== 2
Ecun yuects, 9T0 ’MA‘ ;m" -

Banaua 487. KakoMy yCIOBHIO AOJKHAI YIOBIETBOPATH JJIMHLI CTOPOH
TPEYrONBHIKA, UTOOI H3 ero BRICOT MOYKHO OBLIO COCTABHTE TPEYTOMLHUK?

Pemenue. CorsiacHO H3BECTHOMY COOTHOIICHHUIO HMeeM:

hythyh, $

(moxasnre).

)]
Ilycrs gas onpegenensocta a>b>c. Torga — < ; <—. CnepoBaresbHo,
a ¢

UTOOLI U3 BEICOT TPeyroabunka ABC MO3KHO 6BIIO COCTABUTE TPeYTroJib-

1 ab
oy BIRE> ==y

HHUK, HeOOXOAMMO BRINOIHEHNEe HePABeHCTRA b b
a+

rie ¢ — MeHbLIAA CTOPOHA Tpeyrosbanka ABC.

3apmaua 488. [lokaxure, 4T0 M3 OTPEBKOB A+M,,, b+m,, c+m, MOsKHO CO-
CTABATHE TPEYTOJNBHHK,.

Hoxazarenectso. ITyers a+m, — HaunGoabmmii H3 JAHHBIX OTPE3KOB.
Hpe}rnonmlcum, YTO HEPABEHCTBO TPEYroJIbHUKA He BhIIIOJHALTCA U U3
MAHHEIX  OTPE3KOB  HEJb3A COCTABHTL  TDEYIOJBHHK, T.€.
atm>btmytetm,, wuu a—b-c>mytm~m,. Ho cornacso HepasescTBy
TpeyroasauKa a—b—c<0 I B COOTBETCTBAH C HIM e (IIOCKOJILKY U3 Me-

/MaH TPeYTOJbHWKA BCErZd MOMHO COCTABHTH TPEYrOJbHMK)
AR Gt AL il
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Tonyuaem, 4TO OTPHIIATENEHOE YHCI0 GOJIBLIE HOJOKUTENLHOTO, Yero
OBITH He MOzKET. BHAUNT, Halle JONYIeHe HeBePHO, M Ha CaM JieJie U3
TpeX JAHHEIX OTPE3KOB MOHO COCTABUTH TPEYTOMBHIK.

Bagaua 489. Ha oxpy»HOCTH, OIIMCAHHOI OKOJIO PABHOCTOPOHHETO TPey -
ronsunka ABC, B3sita nponssosisHas Touka K. Mo¥HO J COCTABATE Tpe-
yronsauK 13 orpeskos KA, KB, KC (puc.313)?

Peurenne. TTo Teopeme [IToseMes 1 BIMCARHOTO YeTHIPEX YTOMBENKA
KABC nveenm: KA-BC+KC-AB=KB-AC, unn KA-a+KC-a=KB-a,
KA+KC=KB.

ITockoneky cooTHOITeRNE Mexxay orpeskamn KA, KB, KC uporusope-
YHT HEPaBEHCTBY TPEYTOIBHUKA, TO U3 OTHX OTPESKOB COCTABHTH TPey-
FO/ILHHUK Helb3s.

AV

A
B
Puc313 Buc.314 G

A

Puc.315

Banaua 490.(Teopema pymuiHcKOTo MaTemaTuka JI. ITommeitio).

Toukxa X HAXOZUTCH B IIOCKOCTH PABHOCTOPOHHETO TpeyronsHnKa ABC
W He JI&KUT Ha OKPY’KHOCTH, OMCAHHOIT 0K010 Hero. [okasure, 4T0
CymIecTByeT TPeyroIbHUK, CTOPOHB! KoToporo pasusl XA, XB, XC.

IoxazarenncTBo.

a) Ilycrs Touxa X HaXORUTCA BHYTDH TpeyroabEHka n BX — nantomns-
it ws orpeskos AX, BX, CX (pnc.314). [Ipogomxnm otpesok BX no
nepeceuenns ¢ orpeskom AC B rouke D. Ogesngno, uro BD<a. Toraa
Tem Gostee BX<a. Oxmaxo ana tpeyrossanka AXC: AX+CX>a. Crego-
BaresnsHo, AX+CX>BX.

b) IMyers Touxa X maxozamres BHe Tpeyronsanka ABC (pue.315). ITo-
BepHeM TpeyroabEuK AX B orHOCHTeNbHO TOuKH B Ha 60° mporus yaco-
Boit crpesiku. On nmepeiier B Tpeyronsank CX B, Tlpn atom 3amernm,
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uyro X;B=XB=XX, (rpeyronbeux XX;B pasHocTOpomHHI) u
X,C=XA. Torma cropoms: Tpeyroibauka XX,C pasue:: XX,=XB,
X,C=XA u XC. [MockonsKky TpeyronsErK XX ,C cymecTsyer, 1o U3 OT-
pesxoB XA, XB, XC MOXHO COCTaBHTH TPEYTONLHHK.

Banaua 491. Buyrpn octpoyronsHoro Tpeyronsauka ABC BasTa TouKa
X. Hoxaxure, uro us orpesxos XA-sind, X B-sinB, XC-sinC M0oHO cO-
CTABATH TPEYTONBHHUK.

Toxasarenscrso. Ilyers touxu X, X, Puc.316
X, — npoexmuu Touxu X Ha cToponsr BC,
AC n AB cootsercrserno (puc.316). Oxo-

710 uersipexyropanKa AX,XX; MOKHO
ONMHCATE OKPY)KHOCTH (XBA IIPOTHBOMO-
N0HBIX yIila o 90°), AmameTpoM KoTo-

poit aBnaercs orpesok AX. Torza cormac- c
HO TeopeMe cmHycoB X,X;=AX -sind.
Amanornuno X;X3=BX-sinB, X,;X,=CX-sinC. Ho orpeaxu X;X,,
X;X3; u X,X,; cOCTABAAIOT TPEYTONLHMK. BHAUMT, U U3 OTPE3KOB
XA-sinA, XB:sinB, XC-sinC MOHO COCTABUTh TPEYTONBHUK,

3anaua 492. Tpeyronsauk ABC octpoyrossHsrt. JIOKaXHATe, 4TO YNCIa:
a) a-sinA, b-sinB, ¢sinC;
b) acosA, bcosB, ccosC -

ABJAIOTCS AMMHAMI CTOPOH HEKOTOPOIO TPEYTOIbHAKA.

OKAZATENBCTEO.

" a .
a) B coorseTcTBIM ¢ Teopemoit cruycos sinA= ﬁ , HIH @-sind= ﬁ o

2

Amnanornuno b-sinB= L 3 ¢sinC= gy
2R 2R
IIyers raxske azb>c. Torna TpeGoBanye yCI0BHA PABHOCHIBHO 0KA3A-
TENbCTBY haKTa: i < i i » mam a*<b*+¢?, JIjis 0CTpOyronsHO
2R 2R 2R
TPeyroJbHUKa 3T0 BepHO (10 Teopeme KocHHYcoB a’=b*+c*~2bc-cosA,
rze cosA>0).
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b) Iyers Hy, Hj, Hy — 0OCHOBaHUSA BHICOT
0CTPOYTOMBHOTO TpeyroibHmka ABC
(puc.317). Hetpynso mokasats, 4TO CTO-
porbl  Tpeyromenuxa H H,H; (ou
HOCHT HA3BAHHME OPTOLEHTPHTIECKOTO TPe-
VPOTBHAKA)  PaBH H,Hgz=a-cosA,
HHg=b-cosB, HH ,=c-cosC.

Iloxasxem, Hanpumep, uro HoHg= a-cosA.
Oxromno uersipexyroabuuxa AH,HH;
MOYKHO OINMCATH OKPY’HOCTH, HodroMy ZAH,Hyz=/AHHj,. Tak xax
ZAHH3=/ABC, Kax yTJisl ¢ B3aNMHO-NePIEHINKY/IPHBIME CTOPOHA-
mu, To TpeyronsHuku ABC m AH,H; nomo0HEI, CIef0BaTeNbHO,

AH
. B mpamoyronsHoM Tpeyronbauke AH B cosA= B

HyH,

=cosA.

3HAYNT,

Bagaua 493. Jokakure, 9To ecau @, b, ¢ — JJINHEI CTOPOH HEKOTOPOTO
TPeyroJibHHKa, TO CyIlecTByeT TPeYroJabHAK, JAJIHHBI CTOPOH KOTOpOro

PABHBI YHC/IAM J; ¥ JZ y J? . Bepro s o6patrO yTBepKaeHne?

Ioxasarenpetro. ITyers a — HanGoabLIas CTOPOHA B TPEYTOIbHIKE ABC.
(b + e y=bic+2 Jbe Sb+c>a. Crexosarensno, Vb + e >a , re.

TpefyeMblil TPeYTOMBENK CYIIECTBYET.

OBpaTHO® yTBEpKACHHE DABHOCHIBLHO TOMY, UTO [/ TPEYTOABHMKA CO
CTOPOHAMH @, b, ¢ CYIIECTBYET TPEYrOMLHHK CO CTOPOHAME a?, b, ¢*. Ho
TOIIA, B3AB PABHOGE/IPEHELIH TPAMOYTOILHBI TPEYTOMLHUK ¢ KaTeToM 1,
MEI TIONTYUnH 6BI, UTO CYIIECTBYeT TPEYTONBHHUE CO CTOPOHAMM b if4z 50
BuauuT, 06PATHOE YTBEPH/IeHHEe HEBEPHO.

Banaua 494. [lokaute, 4TO IPH IPOMIBOJILHOM & CYILECTBYET TPey-

TOJMIBHUK CO CTOPOHAMI Jai-a+1, Jad+a+l, V4a?+3 wmnomans

9TOT0 TPEYTOJBHNKA HE 3ABHCHT OT d.
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Hoxagarenpcrso. Cpasuns Vaa?+3 ¢ Jal-a+l wu Vaa?+3 ¢
Va® +a+1 , ybenumes, ato HANGOMBIIYIO BemITIEY WMeer v4al +3 .
Tlokaxem Temeps, uto v4a +3 <val —a+1 +va® +a+l 1M, noce
BOBBECHHSA B KBaApar, 4a*+3<2a*+2+2vVa' +a? +1 .

970 BepHo, Tak Kak 2a°+1<2 Va' +a’ +1, 4a'+4a*+1<4a'+4a*+4, 1<4.,
Crano 65iTh, JAHHLIE B YCIOBKN BeJHUMHbL MOTyT OBITH CTOPOHAMY He-
KOTOPOTO TPEYTOJIbHHKA.

Tlokazem, 1To ero MIOMWALL He BABMCHT OT @.

Haitnem xocunyc HauGonbirero yria:

2a* +1

4a*+8=a*-a+l+a*ta+1-2Va' +a* +1 cos; cosgp= - ———eee .
2Ja* +a? +1
4a +4a +1 3
Torga sing=yl-cos?p = fl-——— ~ ¥
A i # da* +4a* +4 2t 1 a2 41

Bocmonsao-
BaBIIUCH (POPMYJION MIOLIAAN TPEYTOJIBHHKA Yepes NOJOBHHY IPO3-
BeJIeHHs CTOPOH Ha CHHYC YIyia MeX/y HUMH, TONyanM:

3 & 3
Sx—;vvaf—uﬂ<‘/a~+n+l»L=£, T.e. mIOmans

Wat+a+1 4

TAKOT0 TPEYTOJIBHUKA He 3aBUCHT OT a.

Bapaua 495. Ha croponax tpeyronsanka ABC
BHE €ro MOCTPOeHbI IPOM3BOJIbHEIE TApaJIe- Puc318
morpammer  ABBjA,, BCC,B;, CAA,C,
(puc.318). Moo i 13 0Tpeakos A4y, By By,
C,C, mocTponTs TpeyroabauK? Cs

Pemenue. Cymma mecTn BeKTOPOB, coCTaBIsA-
IONX BAMKHEYTHIE KOHTYD, pasEa 0 , T.e.
4B, +BB, +B,C, +CC, + C,4, + 4,4, =0..(1)

Ilpn stom 4B+ BC +CA=0 (BAMKHYTHI KOHTYD TpeyrolsHAKA
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ABC). Ho 4B = 4,B, ; BC=B.C,

r.e. 4B, +B,C, +C. 4,

. Torna B pasenctse (1) cyMmma ocTaBmInx-

csl TpeX BeKTopoB 4,4, , BB, m C,C, TaKsKe ecTh HyJIb-BeK-
TOP, ¥ M3 OCTABIIMXCH OTPE3KOB MOXKHO IIOCTPOUTEH TPeyroJibHUK.

B 3aK/TI0UYeHHE TIABBI NPe/IIaraemM BHHMAHHUIO YNTaTe el
HECKOIBKO 3a/a¥ 75T CAMOCTOATEILHOIO PeIICHIIST.

3anaua 496. [lokaxure, 470 €CJM CYIIECTBYIOT NOJOKUTEIbHBIE X, I, Z
TaKue, uT0 a=x+Yy; b=y+z; c=x+2z, T0 U3 OTPESKOB ATHHEL @, b, € MOK-
HO COCTABATH TPEYTOMBHAK.

Bagaua 497, KakuM yCIOBHSAM JOJIKHBI OTBEYATH BEJMYMHEI YIJIOB
AABC, uto6st u3 orpeskos Al, BI, CI (rge I — mauenTp), MOxHO 65110
COCTABUTE TPEYTONbHUK?

Banaua 498. Iycts A, B, C — yIiIsI HEKOTOPOTO TPeyroabHUKA. [loka-
SKUTE, UTO CYIUIECTBYET TPeYTONBHAK, CTOPOHBL KOTOPOTO paBHbl sind;
sinB; sinC.

Banaua 499. Tpeyronsunk ABC octpoyrosbbrii. JlokazuTe, 4T0 13 0TPe3-
OB, UMCTEHHO PABHEIX 8iN°A; sin’B; sin’C MOYKHO COCTABHTS TPEYTOIbHHK.

3apaua 500. [lokaskuTe, UTO €CJIM U3 OTPEBKOB &, b, ¢ MOIKHO COCTABUTE

TPeyroJbLHHK, TO 13 OTPE3KOB Ya, b, e, rae n - marypansoe unc-
JI0, TAKIHKE MOJKHO COCTABHTE TPEYTONBHIK.

3anaua 501. WasecTHO, 9TO 13 OTPESKOB @, b, ¢ MOKHO IIOCTPOUTH TPe-
1
yrosbHIK. MOKHO JIi IOCTPONTH TPEYTrOJNbHUK N3 OTPESKOB —= =}
; 4 Ya+ib
=
o +8lc’ We+¥a
Bamaua 502. [lokaknTe, 9TO MOIKHO IOCTPOMTE TPEYTOMbHHK U3 0TPe3-

KOB, AJIMHEI KOTOPEIX COOTBETCTBEHHO PABHBI CYMMaM IPOTHBOIIO/IO -
HEIX CTOPOH ¥ CyMMe AMaronaeit io6oro 4eTs pexyroibHIKA.
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“PeHTHHI” 3/IeMEHTOB TPeYroJIbHHKA
B HEPABEHCTBAX

Tema “Hepasenctsa B Tpeyronsuuke” sBamercs HMHTePEeCHO,
TPYAHOI, IOMETHOH B IKOIBHOM Kypee reomerpun. Bnagenue atoii te-
MOif N03BOIAET JHAUNTENBHO PACIIHDPHTE KPYT TreoMeTpPHYECKOM apy-
JMILH, ray07e M TOHBIE NOCTHE “KYXHIO” T€OMeTPIH TPeyroabHuKa.

B nanmoii raBe HepasencTBa B TpeyroibHuKe PaccMaTpHBAIOTCH B
HEOGLIMHOM ACTIEKTe, C TOYKH 3peHns “peTurra” aneMeHTOR TPeyroJb-
HHKa. B KauecTse MiLHOCTDAIIT K CHAa3aHHOMY BhifGepeM 3HAMEHHTOE:
hy <1, S m, (GuccekTprea yraa TpeyrolbHIKA 3aKII0OUCHA MEKLY Mean-
AHOIT 1 BHICOTOM, BEIXOAAIIAMH H3 TOM e Bepinakl). IIpuBesernoe me-
PABEHCTBO yCTAHABIMBACT CBOCOOPASHLII “DeiiTHHT”, B KOTOPOM BEICOTE
OTBE/IEHO TPeThe MeCTO, GiccerTpHCe — BTOPOe I Meauane — nepsoel...

Taxoit “peftTiar” min, rosopa nrave, Takue UENOYKH HePABEHCTE
TPeACTABAAITCH BAXHBIMUA H TIOJIe3HbIMM, TOCKOJBKY IOMOraIOT yeTa-
HOBHTb CBABH U BSAMMOBABHCHMOCTH B TDEYTOILHAKE,

Hrax, “pefiTar” 51€MEHTOB TPEYTOILHAKA B HepaBeHCTBaX.

Bamaua 503. h,<l,<{p(p-a) <m, 1)
(p — nonynepumeTp TpeyroasEmHKa).
Ioxasatenscrso. Ipexae gem TIepeiiTH K J0KA3ATENBCTBY, OTMETHM,

uTO BeTaBKA |/ p(p—a) samerso YKpamaer KJIacCHuecKoe HepaBeHCTso,
160 Tereps B 1eNouKe CIPATAREL YETHIPE HOMYIAPHbIE KORKYPCHEE

samaum:
1) h,Sl,Smy;

2) he< p(p-a);
3) < p(p-a);
4) p(p-a) <mg;
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Hoxasxem, aro l, < {/p(p—a) .

Benomuum dopmyry 6uccexTprChL: /

_ 2bep(p~a) i

b+e
ITo nepaBercTsy Komu mMesxay cpeiHUM apud)MeTHUECKAM W CPEAHUM

(b+elp(p-a)

bte

reomerpuYeckuM 2 JE <b+c.Toraa [, S ——————

PABHOCHJIBHO TPEBYEMOMY HEPABEHCTBY.

JlokasarenseTBO 3BEHA \/p(p —a) <m, Gasupyercs Ha sHAHUE QOPMY-

2 _2b* +ct)-a®
JIbl MEJMAHBL M, = -—‘—— , & TaKse TOM hakTe, 4TO
b+ btc— b+c) —a’
plomay= LEETE Dreza Gralise o ‘
2 2 4
b-c)?
e o= 0.

Bamemun, 970 pABEHCTBO 3BeHbeB (hopMyJnt (1) focTuraerca B cayuae
PABHOCTOPOHHETO TPEYTOJbHUKA.

4
Bagaua 504, 3 PP<a*+ b+ cP<OR  (2)
Iloxasarenscrgo.

4
a) lokasxem, 410 5 p*<a’+ b+ ¢’ I1o usBeCTHOMY HEPABEHCTBY TPeX

KBagpatos: a®+ b* +¢* 2 ab + be + ca. Torpa 8(a* + b* +c*) = (a + b + ¢y
(mocre pacKpeITHA CKOGOK M NPAMEHEHHs HEPABEHCTBA TPeX KBALDA-

4
Tos). Hrax, 8(a* + b* + ¢*) 2 (2p)’, mam a* + b* + ¢* 2 — p*.
3

6) Hepagsencrro a* + b? + ¢* £ 9R? (cM. sagauy 148) mupoKo n3BecTHO B
MareMaTnueckoil sutepatype. OHO MMeeT HECKOABKO CI0co60B pelme-
HHA, BRIIOYAA BEKTOPHOE, PeIleHne ¢ MOMOILbIO TeopeMbl Jleiibauma u
apyrue, 3T0 HepaBeHCTBO ObLIO mpejyokero yuacTEnkam X XIX Bee-
VKPaHHCKOH MaTeMaTudeckoi omummuans B 1989 rogy.
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27
Bapaua 505. 1+ [P +12<p'<ml+ mp+mS< T R (3)
(R ~ paguyc onucasHoil 0KOMO TPEYTroTbHIKA OKPYIKHOCTH).

A 'TBO.
a) Noxaxem, ato l,* +1,* + 12 <p%
TTo nepasenctry (1) I, < /p(p ~a) w1, < p(p - a).
Ananoruuno [,* < p(p - b), L < p(p — ¢).
Torpa l,*+ > + 1 <plp—a+p-b+p-c)=p*
6) Hoxaxem, uro m,* + m,* +m,* 2 p.
HSH&CTHO, HTO CyMMa KBaJIPATOB MEJIHAH TPEYroJIbHUKA COCTARNAET

3
Z CYMMBI KBAJIDATOB BCEX €r'o CTOPOH, TO €CTh
2 2 3
mgl+mgt+mli= Z (a* + b* + ¢?) (em. 3ajauy 263).

3
CornacHo nepaseHCTRY (2) e (a* + b* + ¢*) 2 p*. CaienoBarenbHO,
mg*+my'+ml2pt.
27

B) Jlokaxkem, uro m,* + my’ +m2 < T

3 .
mi+mgt+mst= Vi (a* + " + ¢%). C yuerom toro, uto a* + b* + ¢* < OR?,

3

uMeem: m,* +my' +mt< i 9R* = 7 R,
27

Banaua 506. 27Rr < 2p* < & R, (4)

(r ~ pazuyc BOMCAHHOM OKPYAKHOCTH).

IoxazaTenbeTeo.

a) oxaxewm, uro 2p* 2 27Rr.

+b+
ITo nepasencrsy Komu a4 Tpex: a_]»c >Yabe ,
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b
wn (@ + b+ ¢y = 27abe, nan 8p* > 27abe. Tipnmerns dopmysr R =%3§

(orkyna abe = 4SR) u S = pr, nonyunm: 8p* 2 27-4SR,
nnn 2p* 2 27prR, wiu 2p* > 27Rr.

27
6) JlokasaTenEcTBO 3BeHa 2p° < = R? cnienyer us HepaBeHcTsa (3),

27 27
1o KOTOpOMY p* £ m,* + my* + m*< V% R}, wm 2p* < ¥ Ry

OrmeTnM, 4TO, K&K ¥ B IPeABIAYIINX GOPMY/IaX, 3HAK PABEHCTBA HMe-
©T MeCTO B CJIy4ae PABHOCTOPOHHErO TPeyroJlbHUKA.

U 9R
3anaua 507. ;\/6Rr <m,+my+m.< i (5)
Iloxa3aTennCTBO.

9
a) oxamxem, uTo ;\/Gkr <mg+my+m.
MaBecTHO, 4TO CyMMa MefMaH TpeyrojabHuka 6oabime */, ero mepumer-
3

pa, TO ecTh M, + my, + m, > 5 P» THe p — monymepuMeTp

(cm. sagauy 236). Kpome Toro, 3 HepaBencrsa (4)

27
%\/GRr . Torga m, + my, +m, >

nMeeM: p =

)
oTkyaa m, + my, + m, > v 6Rr .
6) [l qoKAasaTeIbCTBA IPABOM YacTH HepaBeHCTBA (5)

9R 27
my+m,+m,< ~, » BOCIOJIB3yeMCA TeM, UTO mi+m?+m2s< 7 R

(M. (8)), a TaKsKe CJlefiCTBAEM I3 HEPABEHCTBA “TPeX KBaApaToB”
(@' +b* +c* 2 ab + be + ca): (my, + my + m) < 3(m,* + my* +m.S).

9R
Ifhtuc,(m,,+m,,+mc)’£3~24—7R’.nnnm,+m,,+mts i
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Banaua 508. 9r<h, +h, + h.<l,+ 1, +1.< 3 p (6)
ﬂgxaaa-re.nc-rao.

a) Hepasenctso 97 < h, + hy, + h, A0Ka3BIBAETCA C IOMOILBIO (OPMYITHI

1 1 1
% & [ L7 x r ¥ TIOTY IAPHOTO HEPABEHCTEA AJIA TIOJOMAT e b-
b, Ry R E

)
HBIX @, b,e:(@a+b+¢) —+7+l >9.
LY, )

6) Hepasenctso h, + hy + h, <1, + I, + . 04eBHAHO, NOCKOMBKY Karaas
M3 BBICOT He 6OTbIIe COOTBETCTBYIOMIEH GNCCeKTPHCH.

8) [lna nokasarexnersa Hepasercrsa [, + I, + [, < 3 p socniomsayemes

HepaBeHCTBOM (8) i CJIe/ICTBIEM W3 HePABEHCTBA TPeX KBaAPATOB.
Mmeen: L2+ 12+ 12 <ph (I + b+ LY <82+ I + 1.9,

orryaa (I, + by + 1) < 3p*, mmm I, + b, + 1. < 3 p.
8s* 8
3amawa 509. — <abe< — p' (7
afada s ages ooy M
EQ]S_& 3aTeJbCTBO.

8S°
a) [lokasewm, uro — < abe.
P

Tlockomeky abe = 4SR, a S = pr, To JaHHOE HEPABEHCTBO CBOANTCH K Ta-

8s® 28
Komy: 4SR2 — wum R>— , nau R> 2r.
P P
TMocneHeMy HepaBeHCTBY B KHUTe HOCBsIeHa riasa 13.

8

6) Hepasenctso abe < _°_ p' nerko cogures k Hepasenctsy Ko
27

3 3
b+e
s Tpex: abe < [%p] , uau abe £ [%‘E] 5 WK %
Oradlynlh siliciOR
3 Sl —— Sk S (B
S o e L)
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JlokagaTenseTBo.
a) [lokasxem, uto el + Ll
28 vavbiie
Tlocronsxy a = E,b= E,z= LS.TD l+l+l=m,n
h, h, h. a b ¢ 25
JI0KA3EIBAEMOE HEPABEHCTBO CBEJIEHO K JIEBOMY 3BeHy HepaseHncTsa (6).
LR e e
6) HepaseHcTBO — +—+— < ~—— paBHOCHJIbHO HEPABEHCTBY
@5 By

9R
Byt hy+ho S — .

9R
Ho tax xax h, + hy + h. S m, +my + m, am, + my+m.< ok

110 HepaBeHCTBY (5), TO U HCXOJHOEe HEPABEHCTBO CTIPABEAJINEO.
Eme pas OTMeTHM, YTO B IIPE/IIOEHHBIX (JOPMY.1aX PABEHCTBO AOCTI-
TaeTcs B CAyYae PABHOCTOPOHHETO TPEYTOMBHIKA.

2 4 2 2
<4 +b” +e S}R V3

Bamaua 511,33 r#<S< Spa Tt roe )
33 43 4

0! TBO.
a) Hoxaxem, uro 3 V3 r<s. To mepasencrtsy (4) 2p* > 27Rr. C yuerom

Toro, uro R 2 2r umeem: p* 2 27r%, wmu p > 8 V3 r, wau pr23 V3, uro
PABHOCHIBHO I0KAZBIBAEMOMY HEPABEHCTBY.

6) HepasercTso S < 2 AOKAMKEM CIIeAyI0IHuM 06pasom.

33

Banumem wepasencTso Kourm 4is Tpex:

M’My (p-a)p-b)(p-c)»mm

3
3
%2,‘ (p-a)p-b)p-¢) ,nm %Z(p—u)(p-b)(p*c). YMEOKUB
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P 2
ofe uacTy JaHHOTO HePABEHCTBA HA p, MoTyduM: §° < —7 y a8 £ 3}:/3_ v

i at T+
ENS 43

HepaBeHCTBa (2): _p’ LatH b e,
<

B) Hepaneﬂc'rao

JIETKO JIOKA3BIBAETCSA € TIOMOIIBIO

r) Hepasescrso

@ +b +c 3R
—_—c —4— TNpPaKTHYeCKHA OUYeBUAHO.

43

IMocraTouso BOCIONL30BATLCA HEpaBeHCTBOM @’ + b® + ¢* < OR?,

Banaua 512. ab + bc + ca < a* + b* + ¢* < 2(ab + be + ca) (10)
lIQ £a3aTeILCTBO.

a) Jlesast uacTh peltTHHIOBOH GOPMYIL! ~ HEPABEHCTBO TPEX KBA/PATOR.
6) Hokasxem, uro a* + b* + ¢* < 2(ab + be + ca).

Ha mepasencTsa TpeyronsanKa: a* > (b— ¢, b*> (a—c), ¢* > (a ~ by’ Cito-
AKUB JIEBbIE 1 IPABBIE YACTH HEPABEHCTB M, PACKDEIB CKOGKH, IOy diM:
a*+b* +¢* > b* - 2be + ¢* + ¢* — 2ac + a* + @' — 2ab + b},

wiy 2(ab + be + ca) > a* + b* + 2,

Cnenyer ckasars, uTo “pelfTHHT” 5I€MEHTOB TPEYTONLHMKA, KOHEUHO
e, He HCUePIBIBAETCA eCATHIO IPEATOKeHHLIMI (OPMYIaMH, a CAMI
(opmyJIEl, HECOMHEHHO, JONYCKAIOT Apyrue (BO3MOMXHO, Gosee Masm-
HBIE) I0KABATE/IBCTBA.

B sakimouenne npepiaraem Bam neckoabko sanau
JVIS CAMOCTOATEABHOTO PELICHHS.

a+b

5
Banaua 513. ﬂsﬂs
a+b

2

(3amemun, 910 3TOT “PEHTHHr" UMEET MECTO LI JMIOOKIX TONOKUTE -
HBIX @ 1 b, & He TONBKO B TPEYTONBHUKE),
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i
3apava 514. Epsm,, +my+m.<2p<AW, + BW, +CWj.

(Wy, Wy, Wy — TOYKH IepecedeHHs TPOJOJIKeHnil GHcceKTpHC Tpey-
TOIBHAKA ¢ OTCAHHOH OKPYMKHEOCTHIO).

Fopak
deflen e
Banaua 515, i

Bapaua 516. 6r<Al+ Bl +CI<4R- 2r, rae I — MHIEHTP TPEYTOJIbHUKA.
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06 opHOl hopMyJIe AJd ONMHCAHHON TPATICIHH
st Tpanenyy, B KOTOPYIO MOMKHO BIHCATh OKPYKHOCTH, MMEET MeCTo
topmyta:
LA
—EEse o)

T€e a 1 b — OCHOBAHUA TPANeNH, ¢ ¥ [— eé YIUILI P OCHOBAHUM .
Tokaskem ary GopmMysy, HOCKONBKY OHA cama 1o cebe sABaseTcs KOH-
KYDPCHOH 3ajiaueit.

Ilokasarenncrso. Ma tpeyroabEukoB AIK u DIK nvmeem:

a=r (ctg% +ctg g ) (pue.319). Us rpeyronsaukos BIT u CIT gaitzem b:

b=rotg|90°-Z +retg 90°—£ =r(tgE +tg£).Toma
2 2 2 2
a, B
s B3l gl B !
) :a_ﬁ . Bamenus ctg 3 uctg = COOTBETCTBEHHO HA _a; n
clg 5 £ Ctg—z £ g =

1
7! , TIOJIy4uM Tpebyemyio hopmyry:
ig 5

i

e

Kty
a 2

BamMeTHM, 4TO CIIPABE/IABA ¥ 00paTHAA
3a/1aua; €CJIM B TPATIEINH BEIIONHACTCSA

b a, p
COOTHOINEEWE — =Ig—Ig— , 70 B ATy
a 24012

TPAEIIIO MOKHO BIMCATE OKPYHKEOCTD (LoKaKKTe caMocTosTenbHOl).
ITponemorcrpupyem nenomnbzoparme Gopmyiibi (1) Ipn pelreHrn HEKOTOPBIX
KOHKYPCHBIX M OTHMITHA/HEIX GA7aY, CBASAHHLIX ¢ OMFICAHHOI Tpanerued,
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Bapaua 517. B pasHOGOKYI0 TPAaNENWiO C OCTPBIM YoM 60° MoxKHO
BIOHMCATE OKPYs<HOCTE, Hafiznre oTHOIEHIE OCHOBaHMIt Tpamenun.

b o 1
Pemenue. TTo hopmyme (1) mmeem: —= Ig;!gg‘ =1g°30° = 5 &

a
B3anaua 518. B 1pAMOYTONbEYI0 TPANELHIO C OCTPHIM yIIIOM 60° MoxKHO
BIHCATH OKpPY#HOCcTh, HalinuTe OCHOBAHNA TPATICIIHIL, €CIII H3BECTHO,
4TO OZHO M3 HUX Ha 6 cM GosibIue Apyroro.

Pemenwe. Cornacso dgopmy.re (1):
ﬁ =1g45° 1g30° = % S ‘/5 —~1) = 6. Orciona HAXOANM X.

Orser. x = 8( V3 +1) (cm).

3anaua 519. Orpesox KT, napau e bHEI OCHOBARIAM @ 1 b Tpanenui

(a > b), fexnat eé Ha iBe TPATIELIAH, B KAMK/AYIO B3 KOTOPEIX MOMKHO BIUCATE
oxpysxmoeTs. Haiinure pmmy KT

Pemenze. Ilo gopmyae (1) aust rpa-
menun KBCT (puc.320) nmeem:
s
KT 2
dopmyne ana Tpamenuu AKTD:
%T=Ig%lgg . Orcioga KT = \/LE A

Ig% . ITo aroit ke

Banaua 520. Otpesox KT, napasebHbIi OCHOBAHUAM TIPAMOYTONBHOM
Tpanenuu ABCD, ne/ut eé Ha 1Be TPANIUH, B KQXKYI0 13 KOTOPBIX MOX-
HO BOMCATH OKPYKHOCTh. AEFB — 3epkajbHOE OTPAsKeHWe TPalelHn
ABCD oruocutensro AB (puc.321).

0 )0 e Ioxasute, uto B Tpaneumo EFCD

Puc.321 ,,' TAKIKEe MONCHO BITHCATH OKPYHKHOCTE.
7 K 7 Pemenne. Tlyers BC = BF = x, AD =
/ AE = y. Tlo gopmye (1) aas Tpane-
! ¥ o
/ « man KBCT: —— =1g —1g45° .
= D Py

Bt Yo Aum oY
TTn wil s hATMYVITA TS TOATTEITHH
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KT o o
AKTD: T =ig Elg“ . TlepeMHOKHB 3TH ABA PABEHCTBA,

X 2x a
TOMYUnM: =25 tg*% 5 BIH ’—‘ =tg 7 Opnmaxo 2x = FC, 2y = ED.
/) < <y

FC a a
Crenosarensuo, il tg* e tg 5 tg‘% , 70 ecTh popmyaa (1)

cnpaseisuBa Ais papHobokoit Tpanenun EFCD, Ua aroro (1o obparrOik
3azage) ciefyer, uto B rpanennio EFCD MOKHO BINCATE OKPY?KHOCTE.

Bapava 521. Tlpsavas, mapaulelbHAA OCHOBAHMAM AAHHOH IPSMO-
VTOJIBHOI! TPATIeI N, AEJHT e Ha ABe TPAIEIHH, B KAXK VIO N3 KOTOPHIX
MOYKHO BIHCATB OKPY#HOCTH. Hail{uTe 0OCHOBAHUSA TpAIeINH, ECIIH ee
60K0BEIe CTOPOHEI paBrEl ¢ 1 d (¢ < d).

Pemenne. Orpasum JaHAYIO Tpane-
uuio ABCD 3epkaiibHO, KAK IOKa3a-
HO Ha puc.322. B Tpanemuio EFCD
MOJKHO BIINCATH OKPYKHOCTH (CM.
sagauy 520). CnegosarensHo, 2x +
2y = 2d (cyMMBI TPOTHBOMONOMHBIX
CTOPOH OIMCAHHONO YETHIDEXYTOJb-
HHKA DaBHELL), uau x + y = d. Masa
NPAMOYTOABHOTO  TPEYTOJbHHKE

CKD:y—x= Vd* -¢* . Pemas cUCTeMy, COCTABJIEHHYIO N3 ABYX MOJLY-

d+Vdi ¢ d-d* -¢*
T OF N
Bagavua 522. [lpe npsmeie, TapajjieibHEE OCHOBAHMAM TPATIEIHE
ABCD, menaT ee Ha TPH TPANCNHH, B KAKAYIO 3 KOTOPHIX MOMKHO BIIH-
cath OKpysHocTs, Haiiaure pagmyc okpyHOCTH, BOHCAHHOH B CpeA-
HIOIO TPATenuIo, eci PAIMYCLI ABYX APYTHX OKPY KHOCTel paBrsl R u 7.

YeHHBIX YPABHEHMIT, HAXOMUM: J =

Pemenye. Ilyers B Tpanennio FBCE MOKHO BOHCATH OKPY’KHOCTE pa-
amyca r, a 8 Tpanenmio AKND — okpymHocTs pagnyca R (puc.323).
TIyers Taxsxe paguyce cpesneii OKPYHOCTH PABEH X.
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&
D

4D

W3 mogo6usa Tpeyroasaukos FOE
FE | 7,

n KON aveem: — =— .
¢ KN x

Onnako Ans onMcaHHOMN Tpamenuu
KFEN no dopmyae (1):

FE l—rgﬂ CIeA0BaTe bHO,
KN gZ ’ 7 s

r Gl
—=g—1g= (2).
5 gZEZ()

Tlopobue Tpeyroabaukos KON u
AO03D naer Taxyio NpONOPIHIO:

. Opgmaxo Tpamenna AKND — rakike onucannas, ¥

B

KN P,
—= lg—-lg A , CITeI0BATETEHO, %ﬂg%lg—z— (3).

CpaBuuBad BeIpaXKennd (2) u (3), HaxonuMm x: X = ﬁt; .

Bagaua 523. [Ipamuie EF n NK nepecexaior croposst AB u CD napai-
nenorpamma ABCD u ensar ero Ha TP TPANEINH, B KAMKAYIO N3 KOTO-
PEIX MOKHO BIHCATH OKPYKHOCTH (prc.824). lokanTe, 9T0 IPON3Re-
JeEue OCHOBAHWMHA TpAmennit Ha AB paBHO MPOM3BENEHHIO OCHOBAHMIT

Tpanenuit aa CD.

Pemenne. Cornacuo prc.324 rpe-
B Oyercss noxasaTs, uro mnt=xyz.

Iyers ZADC = a,

a ZDCB = 180° — o (kaK yriel ma-
pannenorpamma ABCD). OGosna-
unm yron ZDEF uepes f, Torza
ZFEC = 180° - f (kak cMex-
ubtit). Ilyers raxkixe ZDNK =y, a
ZENC = 180° — y (rakxe Kak
emexxubi), Torna no hopmyre (1)
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MMeeM: J1A onucaHHol Tpanenuun DAFE: oz = !g%lg E B
X 2

n
Aas onucaHHoM Tpanennn EFKN: ; = Ig(%" - g) 1g%

a
HAKOHEIL, /s onucanHoi rpanenun NKBC: é = zg[goo 5 _;_J 1g[90“ 21 7} i

TIo HOPAAKY TEPEMHOIKHB JeBELE i IPABLIE UACTH Beex mpex DABEHCTE,

mnt
moxyunmM: —— =1, a 9T0 03HAUAET, TTO 32%aYa Per
an pemrenal
Xy

Bamemunm, uro sagaqy 523 MOKHO 0606mATE caeylomum obpasom.

Banaua 524. [ipAMsle, KOTOPHIE MePeceKAIOT cTopors AB u CD mapan-
nenorpamma ABCD, nenar ero HA 1 TpameNit, B Kaxxyto 3 KOTOPHIX
MOKHO BIIFICATH OKPYMKHOCTE. JloKaMUTe, UTO Npouspesenne ATHH OC-
HOBaHWII BCex Tpanenuit Ha AB paBHO npon3Bereno AnAH (OCHOBAEMIt
Beex Tpamenuit ma CD.

Yiasanue. Pernenye MOIHOCTBIO AHATOIHIHO PemTeryio aaa8 H 523.
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Takas cepresHas HecephesHas reoMeTpus!

WagecrHo, uro Besmkmit Esking, nomumo srameruTsx “Havar”,
namucan pabory “Ilcerzapma™, B KOTOPOH NPOAEMOHCTPHPOBAJI pas-
JINYHEBIE BHABI JIOMKHBIX J0Ka3aTeabCTB. K COXKANEeHHI0, 9TOT TPYA
EBKauga co BpeMerneM 61 yrepsas... Hajo cxasars, 4To ipesHerpeuec-
KHe MaTeMaTHKH BOOGII(E MHOrO BHUMAHUA YAEJAIN JIOMKHBIM J0Ka3a-
TeNLCTBAM, BCEBO3MOMKHBIM CO(HAMAM 1 napajokcaM. JeiicTBHTeLHO,
JUTS X ONPOBEPIKEHH s Ky KHBI OBLIM OCTPRLT yM, cMeKanka, raybokoe
NOHUMAHNE npeaMera. MHOTO BpeMEHN MUHYJIO ¢ TeX 1op, HO U cero-
[HA Baflauy ¢ TPUOPATAHHON ommOKOMN (MM KAKYIITeCs OMUO0UHEL-
M¥) BBISBIBAOT HETEPEC ¥ BCEX, KTO VBIEKAETCA MATeMaTHKOMH.

HekoTopsIe 13 IpeAJ0MKEeHEBIX B 9T0i IJIaBe 3a5ad NPOTHBOpeuarT
KaKoMy-HHOY/Ib reoMeTpuaeckoMy GakTy, Yeaosus APy!‘m‘K HA TIePBhIil
B3IIsiJ ABJASIOTCA DLU.HGO'-IHB[MH, OJHAKO HA CAMOM JieJIe 3a1a4 HMeloT
pelllerne, MHOTAA Kpacusoe i uasuHoe. Kpome toro, ary raasy asrop
npexjiaraerT paccMaTpHBaTh KAK CBOEOGPA3HEIl TECT HA reoMerpmuec-
KYI0 OPYAHUIHIO YIeHNKA, KaK MOBOJ JUIA CEPHEsHOro PasroBopa, Kax
TPAMILIHE A/ PEIIHTeNLHOr0 6POCKA BIEpes B Ha3yUeHNN Tpeamera.

HUrax, “Taxkas cepheanan Hecepbeanasi reomerpusa’!

(Crauana uayt 3azaus, MOTOM — OTBETHI).

Bapaua 525. TTocTpoiiTe IPAMOYTOILHEIN TPEYTONLENK MO PHIOTEHY3e
¢ ¥ MeJuaHe m,, TPOBe/IeHHOH 13 BePIUNHEL IPAMOTro yria.

Bapaua 526. K xaxoit na CTOPoH TPEYToJbLHEKA — HAMDOJBIIEl 1y Ha-
IMeHbIIelt ~ GIKe TOUKA Iepeceuerns ero fuccexTpue (MELeHTp)?

Bapaua 527, Yrox Mexny 6HCCEKTPICAMH OCTPBIX YIVIOB IPAMOYIO.b-
noro Tpeyroapanka paser 140°, Haiinure ocTpaie yrilbl TPeyroMbHAKA.

Banaua 528. Haiinnre pannyc OKPYKHOCTH, OMMCAHHON 0KOJIO Tpane-
1y co cropoHamu 2; 3; 4; 5.

Bagaua 529. OpromeHTp (TOUKA MePECEYEHUHA BBICOT) TPEYTOAbHHKA
COBMazaer ¢ ero BepmuHoil. OnpenennrTe BUA TPEYTONBHIKA.

Banaaa 530. Llenrp onncaruoit oxpyxuocTn O HAXOANTCHA BHYTPH TPE-
yTomBEMKA, a opronenTp H — BHe ero. Onpegennte BIA TPEYTOILHHKA.




[image: image105.jpg]Banaua 531. Oxoso okpyuocTH pagmyca R onmecam YeThIpex-
YTOMBHUK, CTOPOHEI KOTOPOTO oTHOCATes kKak 1:8:5:4. Haitaure
STH CTOPOHH.

Banaua 532. Touxa nepecedenns GHCCEKTPUC TPEYTOIbHUKA npHHEAL-
JIIKUT OAHOI U3 ero cpearnx smHwmit, Hafianre yras Tpeyroasamuka.

3anaua 533. Onra ua BeicoT pasHOGenperHoro AABC et ero ma aBa
paBHOGenpeHHBIX TpeyronsHuKa. Hafigure yrost TpeyronsEnka ABC,

3anaua 534, Buumute B OKpYKHOCTH
JiBA HEDABHEIX TOJOGHBIX TPEYTOILHNKA. Puc325 »

3agaua 535. CKOIBKO TPEyroTbHUKOB HA
puc.325?

Banaua 536. Cymma ocHOBaHMII Tpame-
unn 9, a guaroHanyu pasEw 5 u 15, Haii-
nuTe GOKOBBIE CTOPOHLL.

C B

3anaua 537, [lBe BEICOTHI TPEYTOMBEUKA B TOUKE TepeceveHns JeATCH
nononam. Haitinre yrias Tpeyronsamnka.

3anaua 538. Cyniectsyior iu ABA NONOBHEIX, HO HEPABHIX TPEYIOMh-
HHKA, KOTOPhle MMEIOT 110 [Be DaBHEIE 1ue.326
CTOPOHBI? i

3azava 539. BC - guamerp moyoKpysK-
mocru (puc.326). Hafizure ma moxy-
OKPYKHOCTH TAKYIO TOYKY A, 4TO6sI OT-
pesox AH (H - opronesTp 8 AABC) mmen
MaKCHMAJTBHYIO JUIHHY .

c B

3anaua 540. B tpeyronsauke ABC unnentp I zeanr 6uccekrpucy AL,
nononam. Onpexennte Buz rpeyronsauka ABC,

Banaua 541. Ilnomans pasroGoKoit Tpanenuu pasaa 125, a Bricora h
ABNACTCH UENBIM yncaoM. Haliiure ocHOBAHMS TPAIOINH, ECIH ee IH-
AaroHaIy NepIeHANKYIAPHbL.

Banaua 542. B tpeyronsuuxe ABC paccrosmne OH Mes®Ly mHeHTPOM
ONHCAHHON OKPY/KHOCTH H OPTOLEHTPOM DABHO IONOBUHE OXHOH H3
cToDOH. OnDenenuTe RIUIT THRAYTO TELTIira
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3anaua 543. [Imomaau ABYX BEINYKJILIX YeTHIPEXYTONBHHKOB, Cepein-
HBI CTOPOH KOTOPHIX coBnazaiot, pasas: 10 u 15. Haifaure mromans mx
obmeit yacTa.

Bapava 544. Mo)xHO Ji HA ILTOCKOCTH HPOBECTH XOTs OB OFHY OpsA-
MYI0, pABHOY/[AJIEHHYIO OT TpeX AaHukX Touek A, B u C?

Bagaua 545. B BRITYKJIOM n—yronsHAKe 4 yria ocTPeIX, 2 yriaa ops-
MBIX, OCTAJBHEIE YTkl — Tynbie. Haiignre n.

3anava 546, Jluarosanu npAMOYroJjbHHKA
ABCD nepecexaiorca B Touke O (pue.327).

A Touka K Takosa, uro KA=3, KB=4, KC=6,
KD=5. Haitaute KO.
Bapaua 547. Oupeneaunte sun AABC, ecan
ero MefIHaHEl PABHbI! m,=3; my=2; m,~6.
D &

aua 548. 1NBEHOTO TPey-
Puc.327 3apn, Buyrpi npasuisH pey:

TONBHAKA HAHAMTE TOUKY, CYMMa PaccTos-
HHIT OT KOTOPOii /10 CTOPOH TPeYroJbHUKA MUHUMAIbHA.

Bapaua 549. HajiauTe mwiommass npaMoyTroJbHONO TPEYTOIBHIKA, OJHH U3
KaTeToB KOTOPOro paseH 6, a pALKYC BIHCAHHOMN OKPY/KHOCTH PaBeH 4.

Banaua 550. Haiigure pagnyc onucanHoii okoso AABC OKpPYKHOCTH,
ecan a=10 (c<b<a) n A=45°.

Bapaua 551. B AABC yron A pasen 60°, paguyc BIHCAHHOII OKPYAHOC-
i r=6. Haitanre nuomans AABC, ecin AH=10 (H — opronestTp).

Bapaua 552. B rpeyronsauke ABC: b=10, ¢=15, [,=18. Haitxnre R.

Bamaua 553. B nexoropom AABC BEIIOTHAETCA paBeHCTBO: b +c?=3S (S
- momazns rpeyronsrnka ABC). Haiianre yras 8 AABC.

Bapaua 554. MoKHO Jii ¢ TOMOLIBIO NUPKYIA U JUHEHAKH IOCTPONTE
yroas 0,75°7
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OTBerst

¢
K zanave 525. D10 HEBO3MOKHO, MOCKOMBKY Tn,= ~ » ¥ 8a/1a4a CBOANTCA
K TOCTPORHMIO IPSMOYTOBHOTO TPEYTONLHUKA IO OAHOM IHITOTeRY3e,

K sapave 526. Hu k xaxoii, Tax Kax nsnentp | paBROYAAIEH OT CTOPOH
TPeYroAbLHAKA.

K samaue 527. Vros mexay GHCCEKTPHCAMY OCTDHIX YIJIOB HPAMO-
yronsHHKa Beerga pasen 135° (econ peus uzer o Tynom yrie).

K sapaue 528. OKpy»HOCTb MOKHO OIIHCATH TOMBKO OKO/I0 PaBHOGOKOM
Tpamnennm.

K sapaue 529. IIpaMOyroabHbIil TPEyroabHUK (OPTOIEHTP —~ BePHIMHA
TIPAMOTO yria)

K samawe 530. Oprouentp H xessur BHE TPeyroMbRAKA TOMLKO B CIyUae
TYIOYTroJBHOrO Tpeyroabenka. Ognako Torga m Touka O NexxuT BHE
TPeYTOBHUKA.

K aapave 531. CyMMEL NDOTHBOTIONIOMHBIX CTOPOH ONUCAHHOTO TeTEIPe-
XYTOJBHAKA JOTKHEL GRITH DABHEI, UTO HE COTJIACYETCA € YCJIOBHEM 3a-
nmaun: 14+3+5+4=13 (HeueTHOE UMCIIO0).

K aapaue 532. Ilycrs I € MM 5 (puc.328). Torza

1 Puc328 A
OUEeBHHO, UTO I'= 7 hy wnn 2r=h,. Bmecre ¢ Tem
M3BECTHO, WTO JIODAS M3 BHICOT TPEYTOIBHUKA M, M,
BosibIlIe yABOEHHOIO PaJNyCa BIMCAHHOM OKPY K- / I h.)
Hocrw (cm. sapauy 171). 8maunt, h,>2r, u ue- B
i CTTLRA,

LeHTD He MOMKeT NMPHHALJeKATh HH ONHON W3
CPefiHMX UM TPeYTOIBHAKA.

K aagaue 533. 907; 45°; 45°. Dro — BBicOTA, IPOBE/IEHHAS M3 BEPUIMHED
TPAMOTo yria.

K 3agave 534. 910 HEBOIMOIKHO, IOCKOIBLKY KA /I0i IAPe DABHBIX yr-
JIOB COOTBETCTBYIOT PABHBEIE IyTH, &, CJIE/IOBATEIBHO, ¥ DABHEIE XOPAHL.
To ecTh TPEYrONTBHUKH 065138 HEl OBITE PABHEIMH.
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K zapaue 535. 9 TPEYTONTLEMKOB, BKIIOUAS TPEYTONBHIK GYKBEI A,

K sapmaue 536. Tpamenun ¢ TAKHMH JaH-
HBIMH He CYIIECTBYET, TOCKOIBKY B TAKOM
cyuae HADYIIAETCH HEDABEHCTBO TPeYy-
romsaERKA A5 AACE (puc.329).

K zanave 537. Ecom AH, u BH, B Tovxe me-
pecewenus gensrea nomonam (pue.330), To
ABH,H, - napanaexorpavm u BH, | AH,.
Ho oru nepecexaores 8 rouxe C. Tloaromy
He CYIIeCTBYeT TPeYroJbHIKa, Y KOTOPOro
ABe BBICOTHI B TOUKE NepeceyeHus AeATeA
monosam.

K sagaue 538. [la, aro -rpeyro.nmmxu co
cTopoHaMu a; ta; t'a u ta; t*a; t'a (rae t21).

K szapaue 539. Ilockonsxy AABC Beersia npAaMoyromssti (£ZA=90°), To
rouxn A 1 H cosnanaior. CiieoBaTensHo, BO Beex caydanx AH-

Al b+
K sagaue 540. HasecrHo, 910 i = TC (cm. rnay 15). Torga AI>1L,
1

B s06oM TpeyrojbHHKe, TO eCTh MHIEHTD HE MOXKeT JeJIUTh GHC(‘EKTPM-
cy Iomosam.

K sagaue 541, [Lromazns paBHoGOKOil Tpamenuy ¢ NepreHHK YIS PHbI-
M# IMATOHAJAMH PABEA KBAAPATy BHICOTHI: S=h* (MOCKOMBKY CPeRHAS
U paBHA BeIcoTe). OfEAKO uncao 125 He ABIALTCH KBA/[PATOM Lie-
noro uncaa. [Ipormeopetune.

K sajaue 542. TIpaMoyrobELLi Tpeyronbank (H — BepminHEa IpsMoro
yraa, O — cepeuHA THIIOTEHYSEI).

K sapaue 543. [Ipa BHIIYKIILIX YeThIPEXYTOIbHIKE, CEPEANHEEl CTOPOH
KOTODBIX COBNAAAIOT, PABHOBEIUKH (ZoKaxmuTe oToT haktl). Toaromy
X oy He MoryT 66Tk pasHel 10 1 15.

K zagave 544, Takux IPAMBIX MOMHO TIPOBECTH TPH. DTO NPAMBIE, CO-
JepIKalye CpeHue IMHAN TpeyroabEnka ABC.

K sapgaue 545. CyMMa BCeX BHENIHHX YTJIOB BBIIYKJIOTO NI—yrOJBHIKA
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(B3ATHIX IO OAHOMY NPH KaskJoi Bepuimee) pasHa 360° (zokammurel).
CuresosarensHo, 10608 BEIIYKAELL 71—y TONBENK MOXeT HMeTh He Goee
TPeX OCTPBIX YTJIOB.

K zanaue 546. [lns m060# touknm K B MIOCKOCTH TIPSMOYTOMbHHKA
ABCD cnpasesiuso pasencrso KA+KC*=KB'+KD* (cm. sagauy 478).
A cornacuo yeaosmio KA+ KC*=45; KB*+KD*=41, 3uaunt, Taxoi Toa-
Ku K ne cymecrsyer!

K 3apaue 547, MspecTHO, 4TO 13 MeAHAH JI0GOTO TPEYTOMBHMEA MOFKHO
COCTAaBHTb TPEYTOAbHMK. B Hamrem ke cilyuae M3 MeIMaH COCTABUTH
TPEYTOJNBHUK Hexbaa: m,+m,<m,.. CregosaTeibHO, U TPEyroJbHUKA

ABC ¢ TakuMH MEANAHAME He CYIeCTBYeT.

K samaue 548. Cymma paccrosnmit or m060i TOUKH, B3ATOH BHYTDH
TPABHJILHOTO TPEYTOMBLHMKA, {0 €r0 CTOPOH — BeJMYNHA IOCTOAHHAA,
PaBHASA BRICOTE TPeyroJbHUKa (cM. riiaBy “HesaBuCHMEIE CyMMEI paB-
HOCTOPOHHEro Tpeyroasauxa’).

K samave 549. B npsmoyronsHoM TpeyronsHuKe

at+b-c a c-b(a b
=——=>-—F7—<—.AmajormuHo r< .
2 2 2 2 2
Torza, cOrNIacHO YEJIOBHIO, PANYC OKPYKHOCTH JOMMKEH OBIT MeHb1Ie 3

¥ HUKAK He MOZKeT OBITh DaBHBIM 4.

K sagave 550. ITo ycaosnio a — nanbonsmas cropora. 3naunt, yrom A
Aosen 6uTh Gobmum vem 60°. O He MOKeT GBITL paBHBIM 45°.

1
K sapaue 551. TTo opmyne AH=2R-cos A umeem: AH=2R- 5 R=10.

Ho Toraa yenoBue sagaun npoTHBOPEUHT BaskHeifeMy HEepaBEHCTBY B
TpeyronbHHKe: R>2r.

K 3anave 552. Bocnonbayemes opMyJioit GHCCeKTPHCH:

2c A
lp=——cos—g s

b+e' " 2 ib+e 25
Crenosatesnsso, AunHA 6iCCeXTPUCH [, He MOsKeT mpessiuats 12, n ye-
J10BMe OHUGOYHO.
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K zapaue 553. b*+c>2bc>2bc-sin A=4S. Takum o6pasom, B mobom Tpe-
yronbanke b*+c'24S u TpeyronsEnka ABC, 1aHHOTO B YCIOBUH 3a1a4M,
He cymecrsyer!

K sapaue 554, Jla. Cravasa crpoures yrox 18°: sinl18°=
Barem yrox 15° (60°:2=30° u 30°:2=15°).

18°-15°=3°. [Isaxabl pasaeans yroa 8 3° momosiam,
mnonyunm tpebyemoe.
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OTHOUIEHNE ILUIOIIAeH B 3a1auax

B raase 10 Geurn mpejcTaBieHE! 3a/aYM HA DABHOBEJHKOCTH, B
o7oif jte, IpeAnOCcAe AHel, IVIaBe KHUIH MBI IIOBEAEM pasrosop 06 oTHO-
IIEHUAX IJIOMIaJell — TeMe BechbMa IIOIYJAAPHOIL, HMeomeil 6orbimoe
KonmuecTBo sanay. Koneuno xe,

u 3fiech GyayT IOMOTATh H3BeCT-  Pye,331 (’llA Puc.331 (b)

Hble q]al(,'['h.! PaBHOBEJIMKOCTH —
puc.331 (@ u b). Ho B menom
CHeKTp 3ajlay Ha OTHOIIeHHA
nnomaneii mupe, pasEoobpas-
mee. 3a/auM ITOH TEMBI BECHMA

UHTEDeCHSI, IOJe3HBI, XOTA, C 5= Sss’
JApPYTOif CTODOHEI, MOPOit xocTa-

TOYHO HENPOCTHL...

Hrak, BameMy BHUMAHUIO IIPE/IATAETCSA TOAG0PKA 3a1a HA OTHO-
IIeHie mIomaiei.

2 A
Banaua 555. Euc332
Hano: S,p=S (puc.332) E,
MK | AB; M,T | AC
5, c B
Sunx =S1 ?‘ Gy L

Pemenne. [To reopeme Paneca AK=KCn AT=BT. Toraa S« =Scuy

| =

|
u S,y 7 =gy r - CrenoBarensHo, 5

3anaua 556. . Puc333
Hano; Supc=S M,
Seara, =S1 (puc.333) /////I
¢ ¢ r".’:ml/“u//////* B
Sk M,

8
Pemnenue. MaBecTHO, 4TO MeHaHbl IeJAT TPEYroabHuk Ha 6 paBHOBe-
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nuknx gacreit. Coexnaus C ¢ M, 3aMeTHM, 4TO B YeTHIPEXYTONbHUKE

CM MM, nBe na aTux vacreil. SBgaunr, 1.8
S

Banaua 557.
Naso: ABCD - tpamenus
mromanu S (puc.334)

i

Sax=51

Pemenne. Tposenem sricory K T=h B rpeyronsanke AK B. TIpmioskuam
® ABCD taxyio e tpanenmio DEFC, xax noxasano Ha puc.334. Oue-
BuaHO, wro AEFB — napannenorpamm u S, ppp=AB- TN=2S 150p.

1

1 S,
ABTK= ZAB-TN. Torza ?' =3

I

A Saxp=
Banaua 558.

Hano: Sypcp=S. E; F; K; N — cepenu-
ul cropor ABCD (puc.335)

S
Sgprn=51. ?‘ =
Pemenue.
S . AC-BDsina, rae @ — yroa mexay AC u BD.

2

1
EF= % AC (cpepmss muuns 8 AABC) EN= 2 BD (cpenusif IUHUSA B

AABD). Tockonsxky EF | AC u EN || BD,
10 ZFEN=a, n S;=EF-EN-sina=

= AC-BD:si S,

=% sing, o ecte —- =7 .

Bamaua 559. Croponsr AABC ynBoeHsl, Kak
mokasaHo Ha puc.336, B pesyJbraTe uero ob-
pasosazca AA, B,C;.
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5
S4pc=S; S44¢, =S, Hattrn —SL

Pewenne.
AB - meqnana 8 A41BCu S5, =S

A;B — meanana B AAA By ut S, 5y =S

S,
ABATOMMYHO Spp0 =Spo = Secq =Scuy =S 1 .EL,

Banaua 560. E; F; K; N — cepenss! cTOPOH mapamrenorpaMva ABCD
(puc.387). AF; BK; CN u DE B nepeceueHn# 06pasyioT 4eTEIPeXyToub-

auk T TyT3 T, nnomanu S;. Sypcp=S. Haliti % .

Pemenne. OueBHAHO, uTO

S
Syep=Spex= g

S,
Toraa sﬂxm:‘; 2

Iyers T3K=T,E=t.Torna
BT,=T,Ty=T,D=T,T~2t.

e e S
Buawmy ==,
ITlapannenorpammut BKDE u Ty T, T3 T4 umeior o6myio BHICOTY, & UX 0c-

0] o ICATCA Ka - S‘ 2 Sl z
HOBAHUSA OTHO! K — , TOrZA = A i

5 Saor 50T E TS
OTKYAA ﬂ = l 2
ey
Banaua 561.
Iano: S,sc=S. MKLBC (KeAC) - puc.338
S,

AH, —sricota na BC. Sgyy =S, L2

s
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ypaBHeHmi: }'+«/§42
z+ﬁ=2/
(+4fS =x

ClosKHUE TeBHle W IPABHIE YACTH PABEHCTS, Toywun: 1=4 /S, .

Torza x=t+ \/ST =5 \/E 3 y=6 JE; .AB=x+y=11,S, ;

AD=x+21-13 s, .

Sitgich |
s 143"
Banaua 564. Jlas AABC nomaan S. Ha croponax BC, AC u AB paatht

AC, B4, CB,
T04KH Ay; By; C; COOTBETCTBERHO — TAK, 4T0 —— =n; — - =k; —b =¢
g C,B 4C [T B

Creposarensro, Sypcp=S=13 /5, -11 S, =143.5,. Buasur,

(puc.341). S#.B,G =8,. Haiigure %

Pewenne. Tlyers S50 =S,.

S, AC -BA
OueBngHO, UTO0 —— =——— U

be
8;=8: AC, B4 4 ¢ Ay q B
C\B- B4, AC-CB,
Ax S50, =S5=8 ——— =§,=8. S—1.
QMOTHYHO §, 5o =S3=S e Sacn =S4 a

Torpa Sy=8 ~ S, — 83 — 84, mm
AC,-BA CB-B4 AC-CB i

=8(1-
Sl be ac ab
BameTHum, 9TO L = B'A—”Cﬂl =1+tu M = _]_ 3

BA - BA b 1+t
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Peenne. IIposenem meauany AMy. Torza S,yc =S -

AH,;M, K - Tpamenus, B KOTOPOit Saxn= Sy y y -

S Same 1
CrejoBaTeNbHO, — = ———=—
S Spe 2

Banaua 562. Kaxxnas us cropor AABC pasjenena Ha 3 PABHBIE YACTH KAK
Tokasaro Ha puc.339. Ipn nepecevenun £F; KN; AD u AG oGpagosancs

OB S
uersipexyronsuk Ty TpT5Ty. Sapc=S, Srrrr, =8;. Haittn ?‘ .

&
Puc.339 A Pemenue. Ouesnano, ut0 S,y 5

‘q',-(K.\

4
(EF — cpennsisi awaust B AAKN). Tpane-
wuu KET,Ty; T T,T3Ty; TyT3FN pasno-
BeJTMKH (y HIX OCHOBAHMA I BHICOTEI PaB-
#n1). Torja IIomas Kax1oif ma HIX pas-
Ha wiomasy TpeyronsEnka AEF n papra

C mpyroit CTOPOEE!, Sypr=

Suxn S,
’;m . Otxyna cienyer, uro ?' =5

y z 3amaua 563, IlpamoyroapHmk
ABCD naomagu S pasdur HA KBai-
paTel, KaK moKaszaHo Ha puc.340.

Y 8: s - Ilnomazs CaMOro MajTeHbKOTO KBaj-
i
S,
x para pasHa S,. Haitri ?' 5
z

Pemenue. ITycrs cTopona Ksazpara
Twromanu S; paBHa X, KBaJPaTa 1Io-

mazn Sy paBHa y, KBaApaTa IIOMA-
A x T T D nm Sy paBHa 2 ¥ KBA/PaTOB MIOmMANH
§; paBHa t. Torja cocTaBNM cCHCTEMY
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& =AC|+C,B Loonsl 1AC'— n

ik " = .
AC, AC, non 4 I+n
o BA, .k . GB, 4
AHanoruuHo HaNAEM, UTO — = —— ¥ — — =",
a 1+k ¢ l+n
AC_1 Bt
S ol T b M+t
k t

n
Hseem: S=S(= 5~ (+dem A+ +6) "

A+n)A+k)1+0)-nl+k)—k(+0)—t(1+n)
(L +m) 1+ k)1 +1) :
PackpbiB CKOGKY I TPHBEA MOAOGHEIE cIaraeMble, HOIydM:
S _ 1+ nkt v
S Qe+
Bamernm, uTo LA GuccekTpansHOro ALyLyLg monyuenHas (hopmyna

T
s

bca
Ik cheas
SL:.,L cab
OymeT BEITJIALETH TAK: :‘—'b o o
S aeD0+50+%
c a b

S, Ll 2abe

S (a+b)btoNcta)

I

W B Gostee IPUBLIYEOM BUjie: S S I
P! s OLL (@t bybro)cta) 3

Hecko/bKo 38444 HA OTHOIIEHNE IIOIA/Ieil IPe/TIORUM
IS CAMOCTOATEIbHONO PeIeHMSL.
3anaua 565. E — nponssoasHas TouKa Ha cropoune BC napannesorpam-

S
ma ABCD. S,pcp=>S; Sapp=S,. Haiinure ?‘ :

3amaua 566. K — cepeauna meauamst AM | 8 AABC. Ilpamas CK nepece-

S
kaer AB B 1ouke T. Sypc=S; Sipy, =S:. Haitgnre ?I v
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Banava 567, [lan Beinykaetii dersipexyronsuux ABCD miomagn S.
Huaronans AC yasoena 3a rouxy C — momydena rouxa Cy. JHArOHAIb

BD yzpoena sa Touxy D — rouxa Dy. S 0, =S). Haiinure Lty
S

B3anaua 568. [lapansensno ocHOBaHMAM a u b Tpamenmum

nromazy S npoBefeH OTPE3oK AMHHEL | = per

S,
Ilnomans Bepxueii n3 o6pasosaBmmnxcs Tpanenuit S;. Halianre E‘ %

Banaua 569. B ocrpoyrossrom AABC 13 cepeJHHBI KaK L0t CTOPOHE!
NPOBE/IeHb! TePIeHMKYAADE! K ABYM ApyruM croporam. Haitanre or-
HONTeHNe TIOmann 06PA30BABIIEr0Cs IIECTHYTONbEHKA K IUIOIIANI
AABC.

Banava 570. Ilpouasonsaaa Touka K NNOCKOCTH OTpa)eHa CHMMeT-
PHYHO OTHOCHTEJBHO Cepe/lHH CTOPOH 3a/JaHHOTO YeThIPDeXYroJbHUKA
naomazy S. IIyeTs miomas YeTbIpexyroasHnkKa, BepIImHaMu KOT0po-

N
o ABNANTCH 06passl Touicn K, pasua S;. Haiigure ?‘ .

3apaua 571. U3 ocnosanus L, GuccexTpucs I, ocTpoyronsaoro AABC

onymens neprnesaukyapsi Ly E u Ly F va cropoust AC n AB cootserct-
N

BerHO (puc.342). S,p0=S; Sypwp=S;. Haiinure ?‘ (M.Kymsnp).

3anaua 572. Cropons: BC u AD uernipexyroasanka ABCD nromazy S
pas/jesnens! Ha 3 PABHLIE YACTH M COOTBETCTBYIOLIME TOYKU ASNCHUA CO-
enunenst. Tlaomass cpegrero n3 06pA30BABIIMXCH YeTHIPEXYTOIbHA-

xos pasHa S,. Haiizure 0 Puc.342
8
Bapaua 573. K u T — ce- A
peaunsl auarosaneit AC u BD yeThipexyronssuka
ABCD nnomaznn S. ITpopomkenus BC u AD nepe- £

- 8,
cexaiores B rouke E. Sypp=S,. Haiigure 2L, C B
1 E N7
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“BIarocJOBeHHBI IPENATCTBUA —
umu pacrem!”

Cpeny 3aa1 Ha TOCTPOCHNE JOCTOMHOE MECTO 3aHMMAIOT TAK HA3HI-
paemble “sajaunm ¢ orpasudeRuamu”. OHm HecyT GOBIION 3MOIMO-
HANBHENL 3apsji, 3ACTABJISIT IIPOABIATH H300PETATENBHOCTB, AAKOT
mmpoxnit pocTop s TBopuectsal M mockombKy “Kaxaas TPYAHOCTH
ecTs 1 BoaMOXEOCTS”, TO (hpasa, KOTOPYIO mobu1 moBropaTs H. K. Pe-
pux: “BiarocoBeHRb! IPENATCTBAA — MM pacteM!” — KaK HeIb3s JIyd-
1Te MOAXOAUT AJA HASBAHMA HALIEH IOCTeNHel rIaBhl.

TIpensrcrene 1: HejoCcTyNHbIE TOUKH
Banaua 574. [las yron ¢ HefocTynHOi sepmuHOit A 1 Toura K BryTpH
yraa. Tiposeante npamyio KA (puc.343).

Pewenue. Yepes Touxy K mposesem mps-
Mbie apajieabEo croponam yria. KEAF —
napannenorpamu; EF — ero anaronans. Ha-
xopum cepeanny EF (touka O).

Puc.34

g M Toraa npamas KO coBnajer ¢ HCKOMOit
F npsmoit KA.

Bagaua 575. Bepmmna A tpeyronsruka ABC memocrynsa. Ilposexure
BBICOTY ;.

Pemenwue. Ilposezem Beicotst BH,=h, n

H,B CH,=h.. OHnm mepecexyrca B Touke H

“" Vi (puc.344). TMockonsKy B J110G0M TPEYTOIb-

HHKe TPH BBICOTHI NepeceranTcda B OpTO-

nerrpe H, To, nposeas na H mepnenpuxy-

nap HH, 5a BC, MBI 3a/laiuM HAIDAB/IEHHE

L1 BhIcOTHI A, Takum o6padom, npavas HH,

Puc.344 coBmajer ¢ BEIcoToil b, TpeyronsEnka ABC.




[image: image119.jpg]Banaua 576. Bee sepmuas AABC megocrymast. IlocTpoiite Touky mepe-
cewenun Meanan M (uerrpous) rpeyroasaura ABC.

Pewrenne. Ilosenem orpeakn EF n NK napaniesbHo CYIIeCTBYIOLIEMy
“orpeizouxy” croporst BC (puc.345). Ouesngno, 4To npAMas, Opose-
nennas yepes cepeanust EF n NK conepsxut menmany m,. Tlpogenas
AHAJIOTHYHEIE OMEPAlMH, NOCTPOUM HPAMYIO, COAEPIKALIYID Mean-
amry m,,. Touxa nepeceyenns NOCTPOSHHBIX IPAMBIX U eCTh meHTpoua M
Tpeyroasauka ABC.

3agaua 577. Bepmunsl TpeyronsHuKa HegocTynasl. Onpenesnre mo-
CTPOEHMEM JIIIHEL BCEX CTOPOH TDEYIObHHUKA.

Pewenne. Tlocrpons mnpsamsie, co- Puc.345 (A)
Aepxanne MeguaHsl M,, m, W m, o
(samaua 576, puc.345), nomyumm
Touxn M3 My; M3 — cepeanss CTO-
pou BC, AC u AB TpeyromsHUKa
ABC. 3uas JIMHBI CPEHUX MHBHI
TPEYTOJNbHUKA, MBI, TEM CAMBIM, : 2
3HAEeM M JUIMHBI ero CTOPOH. (C) ’Ml (B)

3amaua 578. Bepmunsl Tpeyronsanka Hepoctynast. [ocTpoiite mentp
ONHCAHHON OKPYXHOCTH — TouKy O.

Pemenue. Hajijisi cepeausl ABYX CTOPOH TPEYTONBHUKA, KAK B TPEHL-
aymeii sagade (manpumep M, m Mj), BOCCTAROBHM K COOTBETCTBYIO-
UM CTOPOHAM /IBA TEPHeHMKYIApa B 9THX Toukax. OHN nepecexyTca
B HCKOMO# Touke O.

IIpensaTcrBue 2: KOJMUECTBO JUHUN MEHAMATBHO!

B smaTeparype Taxue perieHHs HAZBIBAIOTCH reOMETPOrpaduIeckn-
MH, TO €CTh CAMBIMH IPOCTEIMM, TAK KaK UX PEIIeHNIO0 D
COOTBETCTBYET HaHMEHbIllee KOJTHIECTBO JIMHMM,

Banaua 579. Touxa K UpuHAATEKUT AaHHOK mpA- 1
Moit [ (puc.346). HaMeRbIINM YHCIOM JHHAI BOC- NeL Ak
cTaHOBUTE U3 TOYKH K NepHeHANKYIAD K OPAMOI. Puc.346
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Pemenne. s mponasonsroit roukn O paguycom OK npoBoguM OKpyi-
HoeTh — 1™ nunus. Yepes Touky E mepeceueHns npamoii [ m 0KPY2HOC-
Ta u menTp O mposoguM EO — 2% munns. [pamas EO sroputHo nepe-
ceKaeT OKPyKHOCTH B Touke D. Torga DK — 3* mmuns. Oxa u ABIAETCS
MCKOMBIM TleprenauKyasipoM. Jleitersurensro, ZDKE=90° (kax Bru-
CaHHEI, ONNPAMAACH HA AHAMETD).

Bapmaua 580. Uepes Touxy K BHe NPAMOit | HAMMEEBIIIM YHCITOM JIMHILIH
TPOBEANTE NPAMYIO NaPATIETBHO L.

Pemrerne. W3 nponssoasHO# Toukn O npamoil [ Kax U3 nesTpa Iposo-
EM OKPYKHOCTE paguyca OK — 1 munns (puc.347). Ua touxn £ pac-
TBOPOM IMpPKyJis, paBueiM KF, nenaem
3aceuKy Ha OKDYKHOCTH — 2" JIMHUA.
Yepes nosydIeHHYI0 TOUKy N 1 NaHHYIO
K nposenem npsaMyio — 3* muaus. Ipa-
mas NK siBrsercs nekomoil, TOCKOTBRY
ENKF - paBHOBOKas Tpamenns
(£1=42, xax BIHCAHHEIE, ONHPAIOLIIE-
C# HA paBHbIE AYIH).

3amaua 581. Ha npsamoit | HanMeHBIINM
WHCTIOM JIMEHI oToskTe yroa 30°.

Pemerve. Us nponssonsHoii Touxu O
npAMo# | Kax W3 IEHTPA NPOBEJIeM OK-
pynrocts pagiyca OA=OB=R (puc.348)
— 1" nurus. Ua Toukn B pacTBOPOM IHp-
KyJs, paBHuIM R, JejaeM 3acevyxky Ha
OKpPY’KHOCTH — 2" juHHA (MOJyYaeM
Touky K). 8" mumns — npavas KA — sB-
JIsieTes HCKOMOik, mocKosbKy Kater K B=R paseH n0J0BHHE MUIOTEHY3bI
AB=2R, 1.e. oH JieskuT npoTHB yraa 30°.

Bagaua 582. Ha fausoi npaMoil | HAMMEHBIINM YHCIOM JHHAANR OTI0-
sxmTe yroa 15°,

Pemenye. [Tepasie JBe TR COBNAZAIOT C IMHUAMN TpeAbIAYILeH 3a-
naun. 3" IMHUS: B3 TOUKK A KAk 13 1eHTpa paanycom AK mpoBOIHM OK-
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DY3KHOCTh, KOTODAs Iepeceder mps-
wmyio I B rouxe T (puc.349). 4* nuena —
upsamas TK — ssaserca uckomoit, T.K.
ZKAB=30°, u OH meHTpANBHBIHK A1
Gompmoi oxpyxHocTH, a ZKTB — Biin-

1
caunsrii (ZKTB= E £ZKAB=15°).

Banaua 583. Jlam ocTpoyrosbHEI
AABC. HamMeHBIIMM WHCIOM JIMHMHE
nocrpoiite roukn Hy u Hy — ocHOBaHUS

BEICOT K, 1 h, Tpeyronsruka ABC.

Pemenme. TpeMs JHHEAMH HETPYZHO
TocTpouTs TOuKy M, — cepenwmy BC
(puc.350). 4" auEUA — OKPYXKHOCTD ¢
nentpom M, pammyeca M;B=M,C. Ora
niepeceuer AC i AB B roukax Hy u Hy
COOTBETCTBEHHO.

3anaua 584. [lana 0Kpy:KHOCTH, NEHTP KOTOPOii He ykasan. Hanmens-

IIHM UHCJIOM JIMHHI HAlINTe ee merTp.

Pemenne. W3 nponssonsroil Toukn
A OKPYIKHOCTH IDPOBOSUM OKPYIK-
HOCTH IPOM3BONLHOIO (HeGOIBIIOro)
pazmyca — puc.351. Yepes nomyaus-
muecs rouxku B u C mpoBogum eme
/Be OKPY’KHOCTH TOTO e pajuyca.
Yepes Du E, K u T (rouxn nepeceue-
HUSA  OKPY’KHOCTEif) OPOBOAHMM ABe
TpAMBIe, KOTOPhle NEPeceKyTCs B
nentpe O (cepeMHEEIe ePIEHARKY-
JISApEL K Xopaam AB n AC coBnagaior
¢ muamerpamu). JlagHOE perenne co-
CTOHT B NPOBEACHMH b JMHUA U fB-
asieTes reomerporpadgirdeckam!
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IIpensrerBue 3: 0TCYTCTBIE IUPKYIIS
Bajaum, peliaeMele ¢ ITOMOMIBIO OAHON JMHEHKH, PACCMOTPEHB!
B rage 23.

TIpensirecTene 4: oTCyTCTBYE JINHEHKI
CorazacHo Teopeme Mopa-MackeposH, Bce 3a4a4H HA IOCTPOEHHE,
PaspenInMble NUPKYIeM U THHeHKOoil, MOryT OBITh DA3PEIe k! i OHIM
nupryaem. Hecxoabko mM3AIHEIX, (PQEKTHHIX MOCTPOCEMI ORHIM
LUPKYJIEM NpeAcTaBJIeHbl B aToif ryIaBe.

Banaua 585. OnauM HUPKYJIeM HARANTE AUAMETD OKPY/KHOCTH € HEHT-
pom O.

Pewenye. OTI05KHB OT IPOMABOILHON TOUYKH OKPYKHOCTH HOCTIEA0BA-
TeJIbHO TPH AYTH DajMyCOM, PABHBIM DAIMYCY AAHHON OKpYMKHOCTH,
HANZEM IUAMETPATLHO TPOTHBONONOMHYIO TOUKY, & BHAUMT, M JHA-
METp OKPYXKHOCTH.

B3apnayva 586. B npaMOyroabELI TPEYTOALHUK ¢ KaTeTaMi 3 i 4 BOHIIN-
T€ OKPYKHOCTD, MOJIB3YACH OJJHUM IUPKYJIeM.

Pemenue. Tlo opmyse paamyca BUMCAHHOM OK- A Puc.352
PYHKHOCTH IUIA NPAMOYTONBHOTO TPEYTONBHUKA:

a+b-c 3+4-5
= —— HAXORN =l

Jlasee pacTBOPOM IUPKYA, paBHBIM BC, na T04-
K1 A nenaem saceuxy Ha AC — monygaeMm Touky K,
(puc.352). Umeem: K,C=4-38=1. Ha touxnu C Ha
xarere BC nemaem aacedky pacrteopom K,C=1 —
nmoxygaem rouxy K. Haxoznm nunenrp /, cnenas
saceuxn n3 Touek K u K, Tem ke pacrsopom nnpxryais. M, makonen, na
nenTpa [ IPOBOAMM OKpY:KHOCTE pajgnyca 1. OHa ABIAETCA HCKOMOI.

Banaua 587. Yepes garnyio Touky K BEYTpH Kpyra ¢ nenTpom O npose-
JIMTe XOPAY, Aeasniyioca B Touke K nomnonawm (puc.353).

Pemenue. Urak, neo6x0A1M0 0CTPOUTS IUPKYJIeM Takue Touku A n B,
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uro6er AK=K B. AHanms OKassiBaer, uTo ec-
am Ha npogokxenun OK ornomurs KT=0K,
10 ATBO — pomb. OTciofa ¥ NoCTpoeHe: u3
Touk# K KaK M3 NEHTPAa NDOBOLHM OKDPY-
nocers paguyca Rj=OK. Crpoum rouxy T —
JHAMETPATEHO IPOTHBONONOKHYIO TOUKe O
(sagaua 585). Ma rouxn T pagmycom, PABHMM
pagnycy R mepBOHAYATBHON OKPY’KHOCTH,
KieJiaeM BACEUKH — MOIYYaeM HCKOMbIE TOU-
xuAwuB.

Bagaua 588. C nmoMouiBIO OJHOr0 LMPKYIA
ToCTPOTE TOUKHM IMepecevenus OKPYKRHOCTH
¢ uenrpom O ¢ parroi upamoit AB (puc.354).

Pemenne. Orpazum okpyHocTs O 0THOCH-
TeJbHO MPAMOi AB — MOJYYHM OKPYKHOCTH
0, (10CTPONTH OKPY?KHOCTE O € NOMONIBIO
O/LHOTO UMPKYJIA HETPYAHO:
OE=0F=EO;=F0,). IlycTb aTH 0KpPYKHOCTH
nepecexaiorca 8 roukax K u T. oueBmzmHo,
YTO OHU W HBJAITCH HCKOMbIMH!

B|  Puc.354

Banaua 589. OcyujecTBuTe TpHCEKUHIO yraa 54° ¢ INOMOIBIO OAHOTO

umpkyas (puc.355).

Penienne, COrIacHo PHCYHKY, HAM HEOOX0-
aumo HafiTh takme Toukn C i D, arobsl 1y-

un OC u OD oCymeCTBAATN TPUCEKIIAIO F

yruia 54°. CTPonM IPOHSBOILHYIO OKPYH-
HOCTB € TeHTpoM B Bepunae O yrua. Cue-
J1aB 13 TOUKH B Tpm saceuku paamyca R,
HAXOJMM JHAMETDATFHO TPOTHBOMOJIOMN-
Hylo eit Tourky N. PacTBopom umpry.s,
pasHBIM BA, flejiaem 3aceukn, HAYMHAS M3
Touxu A — nonyuaem rouxn £ u F. [iyry FN

A
D

C

Pue.355

Berancazen: UFN=180"-54%3=18°. Toraga pacrsopoM, pasubiv FN, na
Touek B u A nejlaeM 3aceUKH — noydaem nckomble Touku C u D.
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M Hanoc/ie 0K BHOBb HECKOAbKO 3a1a4
AT CAMOCTOATE/TBHOTO PeIleH L.

Banawa 590. Bepunna A Tpeyroasanka ABC pacnosioxena BHE YepTe-
xa. IIposennre Mexuany m,.

Bapnaua 591. BuummuTe OKPYKHOCTH B TPEYrOJbHAK, BePIIHHEI KOTOPO-
TO PaCIIONOKeHb! BHE UepTerxa.

Bapaua 592. BepmnHE! TpeyroabHEKa HefocTynHEL. [Toctpoiite ero op-
TOLEHTP.

Banaua 593. Bue npamoii | gana Touxa K. HauMeHLIIAM YHCIOM JH-
Huit onycTHTe N3 K NepnesuKy/IAap Ha l.

Bapaua 594. Ha gauHoil npsamMoil | HAUMEHBIINM THCIOM JAHHIR 110-
cTpoiire yrox s 60°.

Bagaua 595. Or Tpeyronsaunka ABC ocranmen: Touka | — MHIEHTD,
M, — cepeanna BC; upsmas, cofepiKaiias BeICOTY h, 1 HpAMas, couep-
sxaman BC. HanMeRbImnM UieaoM AWENE ToCTPoiTe BepmnEy A,

Bamaua 596. Mammsii orpezok AB ¢ noMompio 8 JuHMI pasgexuTe
Ha 6 paBHBIX JacTeil.

Bapaua 597. VaBoiiTe faHHEIT OTPE3OK C IOMOIIBIO OJHOTO IHPKYJIH.

Bapaua 598. Us nanH0it Toukn A BHE KPyra OAHEM IUDKY/IeM IPOBEH-
Te CeKyIyIo TaK, uT06sI ee BHemHAS YacTh Gbiia paBHA BHYTPEHHEI.
Bapaua 599. [Jana 0XpyXHOCTS A e HerTp. C IOMOLIBIO OXHOTO IHPKY-
7151 PASAENIATE ITY OKPYKHOCTh HA YEThIpe PABHLIE YACTH.

Bapaua 600. U3 gagH0#t ToYKH A BOCCTAHOBHTE OLHHEM OMPKYJIEM Iep-
MEeHEAAKYNAD K IPAMO, 3a1aHHOH ABYMA Toukamn A u B.
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