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HOBLIA O HA nnAHE'f'E"
PABHOBE/PEHHbIX
TPEYIOJIbHUKOB

I. @uannnoscxu, pucywin J1. Hasposausamns, r. Knes

MATCMaTHKM HEDEAKO ZOBORWTCR OTKPSIRATH Tail bl
Beeneunoit. Ceronnst HacTass 4€pex pacckasats of ox-
HOM TaKOH TafHe.

J1£70 B TOM, ITD COBCEM HENATEKO OT 3eMAM HAXOAKTCA
nnavera PasHoGeapenbix Tpeyronbuukos. Muoraa ee
HamBaiT inaHeTol Honorominx EXox, nockonsky na
Hefl PACTYT YHECHbIC CAOSKH B BUIE PAVUIHGIX Pas-
HOBEAPEHHBIX TPEYrONBHHKOB. H38ECTHO, YTO LA TeX,
KTO MOCTABKT i HADAHT y CEBR OMa CAOUKY C ITOM
rinaers, HOBLIH 10X CAOXHTER OCOBEHHO PATOCTHO,
HAChIllieHHO, HuTepecHo. T0ToMy B onpereneHHsI
nerb Helagoaro 4o Hoeoro roaa (ITeT AeHb BHINMCIR-
€TCH 110 CNIEUMANBHON POPMC, KOTOPYIO HEOBXOLMMO
REIBCCTH) MHOTHE MATEMATHKI HEIAMCTHO HH KT KOTO,
ReTHT Ha naavety PasHoBeapentsix TpeyroabHukos.
Tas KIUKNOMY 13 HHX NDEATATACTCH CROS 3iaun, CBA-
S0HMAN © HAXOKIEHHEM YIZIOB PABHOGEAPEHHOTO Tpe-
yronsHika, ECIH 34843 PEIEHa, TO €A04KY ¢ TAKHMH
VUMM CHACTAMBeN yBoIwT Ha 3evimo. B IPOTHBHOM
CAYNAE OM YETACT BOCBORCH i AOBONKCTRYETCH TOXE
KpACHBOM, HO IEMHOR CAKOH, XYTIEHHOM UM B Marasn-
He MM Ha enousoM Gasape. But CnpocKTe, novemy
TOMBKO OZMH ACHS BUIEACH LA MONETOD HA ILIRHETY
PanHobeaperssix Tpeyroasukos? Jla notomy uro
TOABKO B 3TOT Aet HA HE BMECTO BHIBCICHHBIX Ha
3eMTIO ENOYEK BHPACTAIOT HOBLIE — EUIE Kpallie nipe-
HHIX I PUHOCKILNE CLLE GONBUIE YAAH.

Hia ynanoch (cosepuienso CEXDETHO) noGecesonats
© OTACALHBIMH MATCMATHKAMH, KOTOPLE B Kanyi Ho-
5010, 2010 ona, noGuBani Ha wiaHeTe Papkobeapei-

Hetx TPEYTONLHHKOB. Ounjpnsngx oTTyAR 10 Hese- |

POSTHO KpacHBoH EX0'Ke, MOCKOMbKY Kbl cMo

DEWHTS MPEAOREHHYIO exy HenpocTyo 3amaty. 110,

0seith GOTbLIONY CEKPETY OHK NOBERTH HaM O ITUX
3478Y8X, COOBLLKAK HX pemresns. Mbl Xe, B CBOI0 Ove-
DeJth, MO HY IPOCTO OFPOMHBIM CCKDETOM MEpeCKaKeM
2K 3anaum i Bac, noporne yntatenn! Kax uate,
MOXeT BT B Katyn enenyioutero Hosoro rona, oune-
5 HEOBXOZUMYIO OpMyAY, Bl CMOKeTE B YKIIAHMLR
nexb noseTeTs Ha nnanety PaswoBeapenitx Tpey-
FOMBHHKOR 38 EN0UKAMK B BHAE AABC, tae AB= AC
(b =¢), KoTopmie npusecyT cuacthe 8 Bauw now..

TEOMET! PM’*IHI MIHIATIOP"

3anaua 1. Hafimicre yrasl pasHOGEAPEHHORO Tpeyroms-
HitKa ABC, ecnin ABOC — pou6 (104Kka 0 — LeHTp O~
CasOit OKONO TReYTORBHHKE ABC OKPYAHOCTH).

Pemenue. Tax xak OA=08=0C =R n OB=BA= AC =
=C0 — 1o yeioBMIo, TQ TPeYroLHukK AOB i AOC —
pastocToponiie (puc. /). Tlooromy £1= £2=60°.

Omaem. £A=120° £B= £C=30°,

Bamaua 2. Hailute yrast pasHoGCAPCHHOND Tpeyroth-
HuKa ABC, B KOTOPOM UEHTD BIACAHHOR B Tpeyrom-
ik ACL oKpyxHocTH (CL — GHeceKTpica) cosnanaeT
© EHTPOM O OnicaHHON OKPYKHOGTH TEYrOTBHHKa
ABC.

i .
@ [of B
e, 2
Pemeuue. Tlyers £1= 22 =0, Torma £3=20k ZB=

= £C = 40 (puc. 2). Onuako AO=CO = R. Torma
£5=£6=21=a. ;
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VAT . 4

Al TpeyronsHuka ABC uvieew: do +dex +200 = 180°, o7-
Kymaa=18",

Omsem. A=36"; 8=C=72".

3aaasn 3, Haihaute yrii pasHoBeapentoro Tpeyronh-
ita ABC, B KOTOPOM BHICOTA, NPORCIEHHA K OCHOBI-
W10, PABHA PAIHOCTH PAIHYCOB OMHCAHKOM i BNUCAH-
KOlt OKpYXHOCTEH TpeyTobiiiKa ABC.

Pewenue. Tyets AH, =h, =R~-r (puc. 3). Tlockonsky
h, <R, T0 TpeyTonbiik ABC — Tynoyromsbii. [lycrs
TAKXeE TOTKH / 1 0 — COOTBETCTOEHHO LUEHTD! BIIHCAH-
HOR i ONMCAHHOR OKpyAHOCTER TpeyronsHKKa ABC.
Toraa O, = — coraacwo yenosuio, u I, =r (I —

4 AA0C — paswo-

unuenTp). Oueniano, £1=4£2

Genpertii

(40=CO=Ryu onc:mu'-;-f:lsou,«.

Puc.3

AuanoruiHo, £AOB =180° - A uauyr,

£BOC =360°-24.

B c8ow oyepeas, £BIC =90 +g (m3secTHbIA daxr re-
OMETPHY TpeyronsHMKa). M3 paseHcTBa TDEYrOTLHH-
xos BIC u BOC cneayer: 90° *g =360 -2 4, orkyna
A=108°, -

Omeem. A=108"; B=C =36".

3unaua 4. CLL — GHECEKTPHER B PASHOBEAPCHHON TPe-
yronsHike ABC, TouKa [ — HHLEHTp B 3ToM TpeyTob-
itke. MIBECTHO, HT0 UeHTD  OKPYKHOCTH, Onca(-
WOk 0Kkor Tpeyronbiika BIL, nexnt wa cropone BC
Hafture yrt Tpeyronsiuka ABC.

Pewenue. Tlycrs £1=£2= £3=Z4=q. [lycts Takxe
ONUCAHHAA OKPYKHOCTH TpyTOMbHUKa BIL nepecexact
cropony BC B Touke K (puc. ). Ouesiaxio, ZBLK =90°
(BnucanHmif, onupaeTea Ha aaverp BK). TMpw arom
£5=£1=0 (BNUCaHIbe, ONUPAIOTCA Ha DAKY Ayry)
| Tak xax £5 = £4 =01, 7o KLICA. 3, £CAB =90°.

TEQOMETPUYHI MIHIATIOPH

3aza4a 5. Hailnsre yrisi pasHoGEpEHHOTD Tpeyrons-
HiKa ABC, B KOTOPOM TOUKK / ¥ T CHMMETpHHb OT-
HocHTENBHO cTopoHt BC, rae Touxa £ — nuuentp, T —
TOUKE NEPECECHMUA NPAMOR Al © OTIMCAMHON OKPYA-
HOCTSI0 TpeyTOnbitKa ABC (pic. 5).

Puc. 5

Pewene. Tlockoauky npavas AT cosnanaet Taxxe
¢ BnccexTpucoit yrna A, 10 [T = BT =CT — Tak Hashi-
maemas Teopema «rprKCTHIKAS. K Tomy ke CT =Cl —
W3 COOGPAREHMHI CHMMETDIHH, SHAUKT, TPEYTONLHAK
CIT — paswoctoponsith, i Z1=60%. Ho Z1=ZABC
(BrHCaMHBiE, OTHPAIOTCA KA OIHY AYTY).

Omeem. A

3agaua 6. Hafiuere OBl PABHOBEIPERHOIO TPEYTONE
Huka ABC, ecan uanectHo, uro CL+ LA =6C (CL —
GuccexTphca). .

Pewenue. TNycte LACL = ZBCL=a, Toraa B=2a

w A=180° ~4a. [posenem u3 Touxu L orpesox LN noa
yr70M 20 k AB (puc. 6). Toraa BN = LN. Tlpu 3ToM
ZLNC=4a — nueunuh mna Tpeyroasnuxa BLN.
OKo0 seThipexyronbiike ALNC MOKHO OMHCAT
okpykHoCTs (180° -0 +4a = 180%). 3naunt, AL=LN
(PaBKbie AYrit CTATMBAIOTCA PADKBIMK XopmanH). Tax
xax LN = BN, 10 AL = BN. [0 ycnopitto CL + LA = BC.
Moatomy CN =CL u ZCLN = ZCNL = 4., flast Tpe-
yronviuka CLN umeen: do+4o+o=180°, orxyma
a=20.
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Puc.6
Omeem. A=100°; B=C =40".
Bagawa 7. AH, — peicoTa B paswoBenpeHHOM TheyToTL-
niKe ABC. Towxa [ — SHIEHTD B ITON TheYTORBHIKE.

Hsesrio, w10 AL _ (3 -1). Hatere yons tpe-

IH,
yronbHixa ABC.

Pue. 7
inmmr (OueBHIHO, BRICOTA A.H CUBHIM ¢ Guecek-
1/
Tpucol yrna A (puc. 7). Torma 7‘”' =222 (usacornoe

caoftcrso Butccextpuent). To ects 8 Hawem chysas:

CL i

2

Ouiaxo zib =cosC (3 AAH, C). Virax,

J'+Jz'

=cosls*
(nposepste!)”
Omaem. A=150°; B=C=15".

Janawa 8. Haaute yoan pasHoBERPEHHOTO TEYTOb-
Hika ABC, n KOTOpOM TOUKK M K O CHMMETPHYHEI
APYT APYTY OTHOCHTEARMO CTOpOMM BC (M — Touka
MEPECEUENMS METHAN, UCHTPOA, 3 TOUX O — UEHTP

OIMCAIHON OKPYXHOCTH TpeyToniHKa ABC).

TEOMETPUYHI MIHIATIOPUA

Pewenue. O4esnaR0, Tpeyronsiux ABC — TYAOYTORb-
Hbt (T0wKa 0 XeXIT Bie Toeyrospika), Tlycrs AM, —
MEAMAHA B TPEYronbHMKe ABC (OHa Xe — BECOTA
u Buccektpuca). o csoftcTsy uentponsa

AM MM, =214 MM, =OM, =340={R

{puc. 8). Tax kax

10 LAOC =180" — A U3'AM ,0C

3amaua 9. HailzuTe yrist pasHoGeapeRHOTO TDeYTOTs-
HuKa ABC, B KOTOPOM OPTOLEHTD H NpRHAZTCKHT
BMMCAKHON B ITOT TPEYTOMLHKK OKPYKHOCTH.

Pewenue. Tlycts [ — wauewty, AH, — wsicors, etwa-
Ha U GHCCeKTpKCA B Tpeyronkinke ABC. Mpoomkin
AH, 10 TIEpeCeNeiHA C ONHCAHHOK OKPYIOCTSIO Tpe-
yronsuwa ABC BTouke T (puc. 9).

Ouesiaro, HI = IH, = . TOCKOBKY TONKH, CHMMeT-
PHYHBIC OPTOLEHTPY TPEYTONBHUKA OTHOCHTEABHO ero
CTOPOH, NIEXAT HA OHCAKHON OKDYXHOCTH JTOTO Tpe-
yronsttxa, 1o HH, = H,T =2r. Totsa T =3. Cor-
nacwo Teopeme «pmmm.cr IT =3r. Torza ua

ACH,T cos£1 »-~ Onmako £1=8 (snucansme,

37

onipaloTes Ha onky Ayry). To ects 5=c=mm§-
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Prc.9

Omgem. A =m~2arccos g; 8

2
=arccos—.
E

3anaua 10. Hafigure yonst paBHOGEAPERHOTO Tpeyronb-
HKKa ABC, ECIU H3IBECTHO, 4TO NEPHMETD MOBOFO BlIK-
CAHHOTO B HETO MIPAMOYTOMBHAKA IOCTORHEH.

Ly T
¥ il b N

IC KX ©OHG . QB CK DPHG 08
Puc. 10

Pewente. Bynew ctpoits, BHCAHHLIH TPANOYTOTSHIK
DEFG sce Gotee hicoxit, # b TpERene Py, =2AH,
{puc. 10). B 10 xe Bpemst BUHCAHHEIH NPAMOYTOJBHUK
KNTQ 6ynem zenats Bee Goaee WIHPOKAM, it B Npesene
Pery =2BC. TIOCKOIBKY 110 YCA08HI0 Pagyg = Pexigs TO
AH, = BC. To ects Mbl HMeeM PaBHOGEPERHBIA Tpey-
ronbiwk ABC, B KOTOPOM BuCOTa AH, PaBHa oCHOBA-
2

AH,
BC. T« =1gC=—>
HHIO ‘oria (g8 = 1g 7,

1
Omeem. A =n~2aretg2; B =C =arctg2.

B 3aKMOYEHWE OTMETHM, YTO HE BCE METEMATHKH CrIpa-
BHITHCH C MPEIVIOKEHHBIMH HM IANAAMH (BCE-TAakH BOM-
HyeUIBeR Ha HYXOR TUiasete). Ho W y v (1o rpanay-
‘O3HBIM CEKPETOM) HAM YIATIOCh BLIBEAATS YENOBMS 34134,
Bie BCRKHX COMHERHH, CTOT NONPOGORAT PEIKTS ITH
TR CAMOCTORTEALHO. TIpit TTOM BCE O SyIyT Hadw-
HATHCA CTIOBAMM: HAIIATE YTl PABHOBEAPEHHOMO The-
yromuinca ABC (b=c), eciu u3BeCTHO, 4TO...

3amawa 1. .. Guccexrpmca CL zeant Tpeyronbnk ABC
Ha 162 pABHOBERPEHHBIX TpEyToNBHKKa. (Omaem. 90°;
457145" win 36% 723 72)

FEOMETPUYHI MIHIATIOPH

3anaua 12. ...otpe3ok OH = 1R (e e 0GoIHAYEHNA).
(Omaem. 120°; 30°; 30")

3aa9a 13. ...BHICOTE, NPOBEACHHAS K OCHOBAKHIO,
BBOE MEHBLIE BHECEKTPHCH YIA2 NP OCHOBAHHH.
(Omeem. 108°; 36°; 367)

Janasa 14, .. 704K Ot [, CHMMETPHIHH OTHOCHTENb-

0 OcHosaks BC (/, — LEKTP BHEBTHCAHHOR OKDYX~
HOCTH, KacalouieRca cTopoKs BC W MPoSOMKEHHiL
8yX apyrwx cTopon). (Omaen. 36 7275 72°)

Jagaua 15, b, 2au hy 2 b, (Omeem. 90°; 457 457)

3aaasa 16. ..1ouxn H 1 O cHMMETDANHBL OTHOCHTERS-
110 BC. (Omeem. TaKOrO TpeyrONBHHKA HE CYILIECTBYET)

3anava 17. ..ok M W [, CHMMETDHYHSL OTHOCH-

TENBHO CTOPOHsL BC. (Omsem. T ~2arccos:
arccos )
3

anava 18. ..T0UKa O NPHHALIEKHT OKPYKHOCTH, BIH-
~ CAHHOH B TPEYTORSHHK ABC. (Omeem, arceos(242 -2);
Bt x 1
5 ~irecos(242 -2): 3 - sarceos(247 -2))
YA MOCABAHNEE: BHE JABMCHMOCTH OT PEIEHHAY SAA8Y

# HOBOrOIHIX 0K — Cyactinaoro sa Hosoro ros.
noporue Jpyana!

.1 Maremarika

Asrop: lasaoesa O. B.
Ko 20MKAS, 176 .

VIbk BNreBpoio A repMoniee.
Bacamer00. 0.
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3L B ORAMIMORCKWR, £ K»éa

OB YTJE ¢ MEKIY MEJII/IAHOPI pt:

41 CTOPOHOﬁ

Pexs wofiyier 06 ocTpOM Yriie QO MEKAY MEAUAHOH
AM, ‘mpeyronsunxa “ABC u ero.cropomoft BC=a.
Tabs1 He BAaBaThCH B BOLPOCE! HCCHeOBAREA.
(TUTaTeNI MOFYT 9TO BRIIOJIHUTS CAMOCTOATEABHED);
MB1 6yemM paccMarpmsate Tpeyromsmux ABC,

B KOTOpPOM a>b>c (qoo'rnequsenxo, A>B3C).

3apava 1. [lokasure, uro momam, S TPeyTONBHY:

xa ABC Moxer GuITE BEIGHCIEHA 1O dopmye:
S—Eam -sing,

rae BC a, AM . 9=ZLAM,B.

A

Romamenbcmao. Oqexmo. K ey

Sy, ‘—smq:—}—am sing

A 1
M5 = 2
(pue. 1). I'Locxcomy Menuana p:em ILIOIATE TPe-
YrONBHMKA nmmmnu, TO E

- = 1 .‘
70m, din ?.
3agava 2. Flareerso; ato §=22C, Iloxmén'l;e, aro
TpeyrojsEuk ABC NpsMOyroaBHEH:
,qnxasamemxmnb. Yrom @ - BHENIHHI Aus Tpey-
romsEEKE AMC, Tak KaK w 2/C, 1o

LACM, = ACAM =4C u AM, CM =BM,.

§= ZSA“

Mennasa -AM,, uponenenﬁa;i X cropore BC, paBHA
€8 mO.I0BUHe. BHAYAT, yIOX A IpAMOI.

B e = s

—

3&Aalla 32 Hoc'rpoﬁ're 'rpayrwu:mx ABC oo yr:ry
A, paguycy R ommcamHON OKOI0OHETD OKPYKHOC

T™H ¥ yray, 9.

= Puc.2

Mocmpoenue. Crpoust oxi&mocm. ® p'a}m'ycom R
I TPOMIBOILEO" BOWCHBAéM B Hed yrox BAC,
pasusit A (puc. 2), nonysaem cropony BC=a.
Haxogum. Touxy M, — cepeauny c'ropqm BC,
B mOx yriom @ K BC nposoxuM iyY m3 TOUKE
M. Bror xya mepecexaer OKPY#KHOCTE ) B HCKO-

Mo#t Bepmuge A . (Bo:moxmo asa pememm, omm
pelienme, AU OJHOrO.)

Japava 4. Hoc'rpoi’ne TPEYTONLEIK ABC 1o cTopo-
wam AC, AB u yray @ mm, roBopA Kopode, o
b, ¢;0.

B

C W Puc 3

Ne 7 (307) Gepesens 2011 p.

MATEMATMKA B LUKOJTAX YKPAIRM




[image: image8.jpg]Rocmpoenue. Ha orpesxe AB=c u yrie.Q .cTpoum
cermeat ® (puc. 3). Haxopum rouxy M; — cepe-

' auEy AB u w3 Touxy M, PpacTBOpOM EPKYA,
(M My =

pa.mnsm 3 AC ) Aestmde 3aceuky Ha ©.

= cepemy orpeaxa BC
Yzxsous BM‘, HAXOZEM ne)(ocmmmyxo nepmny c.

Homaem TOUKY M

3agava 5. B TpeyronmHAKe. ABC H3BECTHEI IAOLIA/D
s, AC b ua AB=c. Hamumnquxyywmq)

c M H o B
» Puc 4
_ Peuwsesive. Tlycrs. AH, =h , —-BRICOTA TPeyrOXHHA-

xa ABC (puc. 4). Hocxomy u3 'rpeyronsma
AH M,

MH = s
ey,

TO neoﬁxomo HadTH M,H,. [Ipi aTOM
5 ~a

BM,==;
5 ta”
(s AABH,), rge

BH, =c:cos B

'zi_ 2.
~‘cosB= Lt
~2ac

HAXOJMM IO TEOpEMe uacn.uycon ;mﬂ mpeymm,au-
_xa ABC. Torpa :

a
..M.!_’.’FE

a’+c‘—b’_b_’ :

oy
Bmmn'r—, ¢=arcctg(

3amedanue. Msi - BeiBemu nmxym qx)pnyny ;mn
HaxXOMXAeHus yraa ‘P. ty 4 %

ctgo=

'BM}IA BHIAYA TPYTIA: «OCHOBAY

-OHa emme He pa3 IPUTOIUTCH.

'3auaqa 6. Jano: b, c, . Haitrure ne.vmsmxy yr-

na A
Peuleﬂue. IIu q;opmyﬂe, noaxyqemzoit B sagade 5,

OTKyZa b

33}:[3% 7 Hyc'ns
o LAM;B=@,; LBM,A=q;; ACM:,A 9.

_(puc. 5). Kaxo# us YTJIOB lv., q)ﬂ, 9y aBuserca
‘ na:muenmmvx‘r

ctgg, = 1S c?zg%

ITocKOIBKY: MBI paccuammaexgz‘meymmc ABC,
B KoTopoM a>b>c¢, 10, ouermmHO; :

at=ct 3
48
npmmlxee'r nméomee SHAYEHWe W3 YRASAHHBIX
-Tpex. Ommako Gymknusa y=ctgx yOhsaromas. ITo--
sTomMy yrox Qs HAAMEHLIIH m yrnon Py, Py Py
3agava 8. foxaxcate cnpanennnsoc’rs tbopuym
bt s
2= .
T ctgC-ctgB N
I MONIAN TpeyTombEnKa ABC. 33

HAoxasamenscmeo. Ilo. reopeme xoemzywa ann 'A-pe-
y'mnmrmca ABC umeem:

ctigg, =

o

e 7 (307)-6epesens2011-p.
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b* =a® +c* ~2accos B, : flocmpoenue. Haxomam yron ¢=ZAM,B,, BOCTIONE-
anx 3 aoaaanmcb hopmyroi
& =a®+e* —2acsinB-ctg B, a e cc'-vrp——(ctg(‘-cth)
s gl . Barem CTDOMM TPEYTONLHHMK 4MB oo c'mpone
b =a*+e* -4S-ctg B, . AM,=m, 7 gBy™ yraam:
o T -
P L] . ¢=ZAM,B w ZM,AB=180°<B-0.
48 Iasnsueliiiee 0IEBHIHO,
: i
Asmanorsso fenywmM ctgC=—rg 3apawa 11. Pasectso, 910 = Tpeyrompmuke ABC
Taris yoret 8z C coorsercreennc pasmm 30° m 15°
A 44 Haitmare yrom CAM, .
- 2 <)
e S e
5 b —c*
i 28= i
TR ¥ C g B

3apaua 9. JoraxuTe GopMyay

ctgg=1(creCotg5)

IS KOTABTeRCE yIa ©=ZLAM B, & ret

JAokasamenscmeo. C yaerom dopmyms: soxaun 8 Pewenue. Tiyers ackomuiit yron CAM, pasem x
HORYTAM: & Ho-mpexeEeny LAM B=¢ (pme.7).
o @opmyre sagaTu 8

T10CKOTBKY = =%("‘SC-‘7¢€B),
ctgg= i 2
(2aftava 5), moxyuaem rpeSyemyro dopmyay: - T E(c"g““—ewsm
ctgp= Jé(cth—ctéB'). : rae ctglh® —tg7E“=2+f & ctg30° V3.
3apaua 10 lbc-rpoﬁ'm TpeyroapEEk ABC mo yraam iH.ueeu* ¥ ‘v 3
#,C = dommagmy ANy 005 G ctgq>=-;-(2+~/§_— 13)=1,
orkyra 9=45° :

Mocxomxy ©=45° —- smemmmh yrom mns rpe:
yromsmmra AM\C, 7o x=45°-15=50",

3apaus 12. Toukw N a T ma cropome 3L tpe-
yroaeraks ABC rexopni, wro LBAN = LCAT, "

¥lpa orom mouxa T — cepexmma CN, & yram
ANT g ATN coorsercrsenno pasest 105° u 45°.
afrrse YT TpeyTomsEMEa ABC.

Pewenive. B rpeyromsaaxe ACN orpesow AT ss-
= PiCé  nserca memmasoil. Toaromy no dopuyie safaw 8:

e 7 (307) bepesenis 2011 p.
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[image: image10.jpg]ctgd5= %@tg‘g_ ct105°).

Tlockonsry —ctgl05°=tgl5' 3,10 meen:

1:%(3tg’€+é—\/5),

OTKyAa cigC=J§ n £C=30°, Torma
ZCAT=45°-30°215°.

A

= Puc g
Ho mo yenoemio £BAN=ZCAT=15°. BHaﬁT;
£B=105°-15°=90°. Haxomen,

£A=180°-(30°+90°)=60°:
3ameyanue. B nammom Tpeyromsruke ABC mauborns-
mEM oKaganca yrox B,-a me yron A, 9ro, BOpo-

yeM, HE HMEeT NPMHOWNHUAJIBGHOTO 3HaYeHHsA IS
Pellesust 3a5a94.

3apava 13. MsBecTHO, 4TO @)y = AAM B,

9y = ZBMA.

,Hoxamu're, |TO0 TPeyroJbHAK ABC pasmoben-
DeHHBIHA.

[

floxazamenscmeo. Tlo popmyne sagaun 8

% 1
ctg g, =§(ctgc—ctg8) 5 ctgg, =§(cth-ctgA)_

Tax Kak @, =9,; 10 1 ctgQ, =ctgQ,, wm

%(ctgc-ctg'B)=%(ctgc-cch),
orkyma ctgA=ctgB u LA=/B.
3apaua 14. B Tpeyronsuauke ABC paBecTHBI Belu-

9UHE] YIIOB @, B ¢,. Haligure permanmy yraa @,.
Peuienue. TTockOIBKY

. X . 1 -
ct'gcp,:E(cth—cth) u ctg(ps=§(cth—ctgA),

T0

Y CBITI TEOMETPII

X
ctgg, +c_tgq>, =—-(cth'—JztgA)=ct;g<p2

Tamm obpasom, @, = arcctg(ctgq;,+ctgtp,)

3anaua 15. Hano: a, c, Sﬂammvre cymy
ctg g, +etgg, +etgg;.

Petitenue. B 3anave 14 Mt noKasanm, o
‘ctgg, +ctgq>, it ctg 9,

TloaroMy HexkoMas cyma puxa 2ctgw,, TIE

a’-c* 3

cthf 15

(cm.- pemenue sagaum 7). Torxa

a’-c

229
Heckonxbko 3ajavy, CBA3AHHEIX C YIJIOM MEXAY

MeJMaHO} ¥ CTOPOHOMN, HpejTaraeM JJIs CAMOCTO-
mmnoro pemenus. o

Zetgg, =

BaAaua 16. Jlokaxcure CHDABENIMBOCTS (OPMYIILI
AJA nnomaan rpeyromsHuka ABC:

b -c*
4

S= tge,

‘tme ¢=ZAM,B,

'ﬁéuaua 17. Ioerpoiire TpeyroasHUK ABC mo:

1) ZA, ¢, ¢ (¢=ZAM,B);
2) LA, b, D

3apaua 18. IlocTpoiite Tpamenmio mO ABYM yraaM
¥ JABYM AHATOHAJISM. i
Ykasarue. TlpuMeHWB JIa PpemeHHA 3aJa4d

napajiielbHBIH TepeHoC B no}m&ze, cBenaTe €€
K sajade 4.

3apava 19. Jamo: BC=a, AACB=C, ZAM,B=¢.
Hatigate Beuuay yriaa A rpeyromsruxa ABC.
3apaua 20. B Tpeyrombauke ABC

9, =£BM,A=45° £C=30°.
Haitpare s‘rruu, A u B 9T0ro TpeyroibHEKA.

Nueparypa

1. Kywnup M. Teomerpua ma Gappmragax. — R
Daxr, 2009.

2. Croney 3. A, JKapos B. A. 3a;m-m ¥ TeopeMbl
10 reoMerpmm, Ilranumerpma. — M. : Vamearua,
1962.

8. Mapvizun H. P. Bajauu 0O reoMeTpud. l'!mmmle
Tpus. — M. : Hayka, 1986.
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[image: image11.jpg]OT ABYX AO NfiTH,

. ®UAHIITIOBCKHA,
Kues

UAn O paBHbIX OTPe3Kax B Tpan_eu’m

Haw pasrosop nocssiueH
paBHbIM OTpe3kam B Tpaneuuu.
Hekotopble M3 3TUX OTPE3KOB
BECbMA 3HAMEHMTbI, C APYrMMH
Mbl TAE-TO (BDaMO)KNO, Ha OAMM-

fMaaax) scTpedasnco. Tpetoun u
BOBCE MOTYT Ham roKasaTbCsi He-
3HaKoMbIMK. HO BCe BMecTe oHu
SBASIOT  AIOGOMbITHYIO  KOAAEK-
UMIO BEXKHBIX, MOAE3HbIX, MOAYAC

HEMPOCTbIX 3aAa4. B OCHOBHOM
HAaC OXMAIOT BCTPEUM C ABYMS U
TPeMs PABHbIMH OTPE3KamH, HO B
LEAOM MX HACUMTBIBAETCS OT ABYX
A0 nsaTH. MTak, HaumHaeml..

Bapaua 1. Jlokaxwure, uto x = y, e EF | AD

(puc. 1).

Puc. 1

Hoxasamensemeo. Tpeyronsaaxu AEK mw ABC
noRo6HLL K
LI 1)
e

Sk}

Anuomno, Tpeyrom,nm DFN n DCB 1o~
ROGHEL X

I~=

b, 3
o b @

Cpasaus (1) u.(2), nonygaem: x = y.

Bapaua 2. Hoxaxure, aro x = y, tie EF | AD
(L — TouKa Nepece4yeHHAA MPOKOKEHNH GOKOBHIX
cropos Tpanenmxa A BCD u sexur na EF (puc. 2)).

Tlpu momMomu OAHON JMHEHKH HOCTPOiTE OTpe-
80K, pann'mﬂ a0

a-b’
E X L ¥

F
hy
ha| BRXe
5 (9
.
A a D
Puc. 2

Peweiiue.” TIoCKOMBEY Tpeﬁm»ﬂnun BLE =un
BAD, CLF u CDA 1ofobEst, TO IOCIIE COCTABNEHMS
mpomopuuMit, Kax u B 3agade 1, moxyumm: x = y. Jla-
aee:

ABLC~AALD,u 22, 3)
¢ a_ hy

ABCD~AELD,u ”:i

4)

CuouM JieBble ¥ IpaBeie YacTH DABEHCTB (3)
u (4). C yuerom Toro, 9ro hy + h = h,, noxyuum:
b b
—+
a x
unt, orpesox EF | ecTh TOT OTPesoK, KOTOPEIHA He-
06X0MMO HOCTPORTH NPH EOMOITH OJHOM JTHHeHKH.
Ocraercs MOKa3aTh, Kak Yepes TaHHYO TOIKy L no-
CTPOUTE UPAMYIO, HAPAIIECNBHYIO ABYM JAHHEIM
( BC u AD), nons3yace TOJLKO THHEHKOMH.

, o bx + ab = ax, bncyna x=—a—b;. Bma-
-~

Puc. 3

Taxoe MOCTPOCHAE NPEAJIOKEHO HA PHCYHKE 3 ¢
yKasaHWeM NOPAAKA TpOBepeHus Jjunmit. Jomox-
HATE/JLHBIE KOMMEHTADHM NDEACTaBIAIOTCA M3~
THOTHHMHE, o

Bapaua 3. Haiimure OTHONIEHWe OCHOBAHMIL
Tpanenuu ABCD, ecnn x =gsiaae x = LO, y = OM
(puc. 4).




[image: image12.jpg]Puc. 4

Pewenue. Ilockonsky LO=OM, 10 EF é% (cpen- —

' EaA# MAHEA B Tpeyroneruke A LD). C apyroii cropo-
ub1, EF — ofmH 13 caMEIX anauexm'rux OTDE3KOB B

Tpanenun ABCD, n EF—— (lmxa.)lm'rel) Torga
a_2ab a3
uMeeM: —= , BTE 4b = a+b oTkyna —==.
2 a+b I b 1

3anauqa 4. Ilof kakEM yriiom mepecexaiores 6o-

KOBEIE CTOPOHBI TPANRIHHA, eeJH X = Yy (puc. 5), rie
X — OTPE3OK, COBAWHAIOIIMIA CepefMEsl AHAroHa-
Jseif, Y — OTPE3OK, COSAMHSIONIAE CEPEHHBI OCHO-
BaHHNA. 3
& -0
B,
"A\

P'ucs

Pewtenue. KG || NM #KG = NM ~— oru napan-

JNeNBHE ¥ PABHBL %AB, KaK CpejHue JTHHUH COOT-
BETCTBEHHO B Tpeyronsuarax ABC & ABD, 3ragur,
KGNM — napannerorpamm. Ho mockonsky x = y,
TO 9TO UAPALIEIOTDAMM C DABHAIMA JHATOHAIAMHE,
TO ecTh IpAMOyTONEHAK. CréfoaTensro, £ KGN =
=90°. Torga 1 yrox Mesxay npsmuiMa A B u CD tax-
ke pasex 90°. y

Bapawa 5. Jinn ocmosammii Tpamemum ABCD
cmpasepmiBo pasercrso a’ = b? + ab. Jloraxure,
wr0 x = j, unu BO = DN, rre CK | AB (puc. 6).

b¢

]

b Ka-=b.
Puc. 6

Joxasamenvemao. Papencrso a? = b* + ab pasuo-

CHJIBHO IPOMOPIAK %:i;—b. Tpeyromsanku BOC 1

DOA unopoGusl, 1 _Q:;-Lt TpeyrorsHEKH DNK

BNC nopo6us1, & Lo TIOCKOMBKY E:ﬂ,
b x+t a b
o X =Y Vneem:
y+t x+t

P+xt=y +yt,
TR
(x-y)x+y+1)=0.
Opmaxo x + y +t > 0, mosToMy x =Y.

3apnaua 6. B rpanequn ABCD x=y=2z,/ ACD=
=90°(puc. 7). HaitgaTe yras: Tpamenuu.

B—trnc

x, z

Puc. 7

Pewenue. Mycro £ 1=22=0.Torna s 2=£3=a
(smyTpename Hakpect aesxamue npu BC | AD).
Braumr, £ A = £ D = 2a. Y13 Tpeyronbsauka ACD
a + 2a = 90°, orkyza o = 30°.

Omeem: 60°n 120°.

Bapaua 7. Iepecexnre Tpanenmio ABCD npa-
MO, NapassIeTsHOA OCHOBAHMSAM TAK, YTOOLI ee 0T~
PesoK, JdeRanuil BHYTPH TPAIICIHH, JeIHICH Aua-
TOHAJISIMY HA TPH PABHbIE TaCTH. .

Pewenue. Tlycre M — cepefuBa OCHOBAHHUA .
AD, ACu BD — guaronanu (puc. 8). ITycts Takxe
K = BM ~ AC. Ilposenem qdepes K npamyio EF
napamnensao AD. IIpu arom EK = KN = NF, unu
x=y=2z. JleficreuTenkHO, x =y, Tak Kak AM = M D,
ax=z—moaagage 1. S

Puc. 8

3amevanue. CymecTBYIOT ABa OTDE3Ka; OTBe-
walomux rpeGosanuanm sagavu. Kpome orpeska EF,
aTo Gyaer eme u orpesok QT (puc. 9). On crpouTes
Tax e, Kax u orpesok EF, Ho Geperca F — cepenn-
Ha ocaosammsa BC. i




[image: image13.jpg]BC
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Puc.9

Bagaua 8. ABCD — paBROGOKas Tpamemus c
TEePTICHAUKYIAPHEIMY fuaroRanaMu AC u BD. Wa-
BECTHO, YTO OPTONEHTP TpeyroabEnka ABD pemur
nononam ero. eeicory AQ. [Iposens ve Gomee oxHOE
JIMHEH, pasfequTe AUArOHANL BD Ha TPH paBHEIE
qactu (puc. 10).

Pewenue. IlockonsKy Tpanenus paBHODOKAs, TO
OKO0I0 Hee MOKHO OIHCATS OKPYIKHOCTS. IIyers H —
OpTOLEHTD TpeyronsEuka ABD n AH = HO. C —
TOYK8, CAMMeTPHYHAA opronenTpy F oTHOCHTeN -
B0 BD (Tak Kar OHA JIEKUT HA ONHCAHHOK OKDYXK-
Hoctu TpeyroabEuka ABD). Torna OC=0OH = AH.
JIuaronann AC u BD pasasi. Ocraerca us rouxa O
PACTBOPOM IMPKY IS, paBELIM BO, crienath 3aceuxy
Ha quarosany BD — nonyaum rouky N. Ilpm atom
BO=0ON=ND.

Puc. 10

3apagsa 9. Cymecrsyer mu tpanenua ABCD,
6 Koropo#t EF — cpenusas MUHUA HX =y =2 =1
(puc. 11)7

Pewenue. Tax xax EF — cpefnss JHHAA Tpa-
meruz A BCD, To oHA AenmT JT060# 0TPe30K Mex Ay

OCHOBAHMAMHY TPANeNuH NOI0JaM, TOeCTb Yy +2=1.
Ho, coracro yesosmio, y +'z = 2t. IIporasopeune.
Taxoit Tpamenuu, rie X = y = 2z = {, KAK HA PHCYHKe
11, e cymecTsyer.

Banauga 10, [Ipy KaKOM OTHOLIEHMH OCHOBAHWH
Tpamenuy x =y =z =t = q (puc. 12)?

Puc. 12

Pewenue. Ilycrs BK = k u DN = n. Pasasie mo
yeaI0BHI0-0TPesku oGosHavum yepes x. Tpeyroasuau-
®u KT,B n NT,D nopo6ssL, (10 geym yriam). Torga

k_3x 2, -

2= wnmon=k

N sl
Tpeyroneruxu KT, B u NT A nopo6us:, u

oTKyRa
a:&k
3
Jlanee, Tpeyronsaukn K7',C 1 NT,A nomo6uE: 1
b+k _2x
Hmeen: arn 8’
) btk _2 bik_2
10,.2,78 4k 3
3 3
OTKyZa b:%k. Crano 6s1Th,
10
e 3" 2
b5, 1
3

Eme HeCKONbKO 38712 HA PABHEIE OTPESKH B TPa-
UEeNHAX IPe/JIOKUM BHUMAHMIO THTATeIeH JIT ca~
MOCTOSTENLROTO PeINeHIs.

Bapaua 11. Tloxamxmure, 9T0 X = i(‘pﬂm 13).
a+b
Bt ¢
ANEZA
A D

~a
Puc. 13




[image: image14.jpg]3anaga 12, [Iuarosaiy TPAEUA AEJIAT ee Cpejl-
HIOIO JIMHUIO HA TPE pasHile yacTd. Halixure orao-
menue ocaoBauuit. Omeem: 2: 1.

B3amagua 13. OcHoBarus Tpanenun ABCD pas-
Hu @ u b. EF 1 QT napannensasl OCHOBAHUAM, IPH
aroM x = y = z (puc. 14). Haiigure EF u QT.
a+2b

3

2a+b

Omeem: EF = , QT=

Puc. 14

Bapgaua 14. Ilpu momomm OxHOM JTUHEHKH HA
oceoparuu AD rpanenun ABCD nmoctpoiite TOIKA
K u N raxne, aro AK = KN = ND.

3apawa 15. (Canxm ITemepGypzcrue onumnua-
o) Ha GoroBsix croponax Tpamemus ABCD ma-
murncs Todxy K i N rarue, aro KN ne mapannenen
OCHOBAHHMAM H IIDH 3TOM X = y = z (puc. 15).

PETHOHAJIBHAS CTPAHHUYEK
Pecuon 27

HaiiiuTe OTHOIIEHHE OCHOBAHMIA.
Bt ¢

a
Puc. 15

Bapaua 16. Jano: x = y. JloraxnTte, 970 2 =1
(pue. 16).

A

Puc. iﬁ

Bapaua 17. B rtpamenum ABCD x =y = z
(pme. 17). IIps KAKOM OTHONIEHHY OCHOBAHUH IJI0-
maas Tpanenun 6yger HanGorbIIeE?

B—4—c
z

Puc. 17

H. YEPEMHUCHHOBA,
r. Xabaposek
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Dusinnnosckuii, r. Knes

1 anpens 2010 roza s peini noxo-
puth BepuiitHy! M He kakyio-Hiu-
6yin, a Jixosyonyuray! Bee 3Haior,
.uT0 | anpeis gpiasiercd JlHeM cMmexa
1 uyTox. OnHako, 3aMeyy Bay,
JIKOMOJIyHIMa — 3TO BOBCE HE Iy-
Touykn. Ha nytu k BepumHe Mens
MOJICTEPErajio MHOXECTBO CePhes-
HBIX onacHocTelt. [IpeacrasnTe cede
B BbICUIEH CTCNEHM KPyTOil CRIOH
DC (D — pepuiyia JKOMOTYHTMBI),
N0 KOTOPOMY B3GMPAIOCh s B Bijie
TOYKH Q. BHU3Y, Y OCHOBAHUS FOph!
BC, nepexmnBacT 3a MEHs HaZCx-
HB1t apyr u cayra Tosac (7). A no
nosioroMy ckiony BD Geraer, nom-
JAEPKUBAS:- MEHS TPOMKHM jaeM,
BepHaa cobaxa Matuabaa (M), Kak
NOKa3aHo Ha puc. 1. XOTHTe 3HATh,
TIoueMy 5 KapaGKaioch B BHE TOYKH
(? Bee oueHb NpoeTto: s Moaobua
3TY TOYKY 10C/E TOTO, KaK BLIBEI
SHAMEHHUTYIO DOPMYIY:

ty=1,).

31ech 1, — 2TO MOl TeMIEPAMENT,
KOTOPBIif, KaK H3BECTHO, BLILIE 10~
6OTO IPYTOTO TeMIEPANEHTA T, .

D

Pic. 1

Ckaxy BaM, yto Goru Hemana,
OXpaHgAIoLHe ZIX:O.\IO.'[)'HF.\()', BeCh-
Ma cpeayust B reomerpuu. Oy To
W A€J10 3aCTaBASIH MCHS pellaTh

31N JUTSL OTPEAEIEHHUS MCCTONO-
s0keHHs Q Ha 1YTH! X BEPLIKHE, YTO
CO3/1aBAII0 JIOTONHHTEIbHbIE TPY/-
HocTH. OaHAaKo HY 5, Hit MaTtuasia
¢ TomacoM, He COOMPANHCH YHbL-
BaTh. «Briepei i BBepX, & TaMm..», —
Kak noercs B necke. He comnena-
10Ch, UTO CAEAOM 3a MHOIf 10 Map-
wpyty CD roinyT u apyrue. [To3-
TOMY CUMTIO CBOMM HOJIOM 03Ha-
KOMMTH YYACTHHKOB TpPAJIYIIHX
BOCXOXAEHHIT ¢ HEMPOCTHIMK 3a1a-
4aMi, KOTOPbIE MHE IPUXOAMIOCH
peluaTth B 9KCTPEMajibHbIX 10I0L-
HBIX ¥ IPOYHX yea0susx. Bor onu,
9TH 3aj1a4n.

3anaua 1. Hatti va CD Touky @ Ta-
KYI0, YTOOb! OHa Jc. nepiserp
Tpeyroibtika DBC normoaas.

Pemenne. Cravana s onpeaeans
nojaynepuMeTp tpeyroabuitka DBC:
_DB+BC+CD
= = :

(U3 reomMeTpUHECKUX MEMYapoOB
6apoHa MioHxrayseHa)

3aTeM OTHSLL OT HETO UTMHY CTOPO-
Hbl BC 11 1TOAYYHI OTPE30K”

p-BC.

Otnoxun Ha CD ot Touku C oTpe-
30K X, MOMYYHI HCKOMYIO TOYKY O
(puc. 2). [leitcTBUTRNBHO,

BC+CQ=BC+p-BC=p.

3anaya 2. INocrpoitre TouKky Q€ CD,
41006t QM = QT (puc. 3), rae

OM||BC, 2QT]| BD.

X

D

Pue. 3

Pewenue. C 3105t 3a7134eit 9 cnpa-
BHJICA TOBOABHO GBICTPO. Tak Kak
BMQT — pomb, noaymai s, To ero
amaronank B Gyzer 6GuccekTpicoit
yraa B. Tlocie 3TOro MOAYMHTH
TOUKY () He COCTaBAAN0 HUKAKOTO
TpYia.

3aaava 3. Haittu QeCD, urobsl
Toukn C, D. M, T sexany Ha onHol
1ocTit (pue. 4), rae QM 1L BD

Pewenne. <He CTOUT CYETHTBCS! —
cxasan g cebe. — Iponenen aHamus
3amayu», Pas YETBLIPEXYTOJAbHUK
DMTC Brmcat, 7o ’

£ZDCT = £BMT =C.

Toraa n £BOT =C (oxono BMOT
MOXHO OINNCATH OKPYXHOCTE,





[image: image16.jpg]QM =QD-sin D (153 AQDM).

Pue. 10

o _sinD
Tora oo =400
0D e
1y Bil v 1peyronuntse BDC, W3 Tpe-
yronsska BHD

Tposeaes BbICO-

BH
D
sinD=

Noayuze:

rensio, &
on

Orci032 NOCTPOEHHE; NPOLTEBAEN
DB 3a Tosxy B a opesos BN = HC.
Coexiisent C u N. Tipavias, npose-
aentan sepes B naparaensio CN,
niepecekaet CD i Hekovo T0ke 0.
JlekicTateasio. o teopeye Pa-

0C_BN
@b BD

10 BN = JHC — 1.0 1oc1 poerTig.

3axaua 9. Ha cropoiic OB wafiaime
TOSKY O TAKYHO, STOGH! CYMMA KBAT-
PATOB PACCTORHIE OT 1ee 10 Bep-
witH TpeyToTsIa DBC Guiag M
HitETb

Pemene. Corsctio Teopevie et~
GHit2 1115 71060 TosKH X' B N1A0C-
KoCTH Tpeyronsiitka DEC BNOz-
HALTCA PIBEHCTBOL

TEOMETPUYHI MIHIATIOPH

XD? + XB* +XC* =
=GD? +GB* +GC* +3G),

rac G — TOYKA NEPECCHCHHA MEAH-
an (uewrponn) ADBC. Tlockogy
s Tpeyronbiika DBC senuitiia

GD* +GB* +GC" =consi,
0 HEOBXOLKMO MIHIMISHPOBATS
ey GX. Mostosy nepnenat-
KYA5D, TPOBEACHHBIE 113 ICHTPOUAA
G tpeyronbiika DBC & cropose

CD, 10350147 Onpezen T NOOKE-
He wcxoxoft Tortn O (puc. 1),

D

c 7

Pue. 11

3anaua 10. Moctpouth Touky
QeCD Takyi0, HTOBM OTHOIEHHE
PATIYCOB OIGICEH LY OKpYAHOC-
Teii Tpeyroasiikon SOD 1 BOC
6LII0 MHHIMATHBM

Pewenue. Haxousii-70 sue nona-
AACH TONTH NIEPROANPETBCKaS: 321a~
4a, KOTOPAs HC MOT1d HE BhIBATH
¥ MeHS yALGKi. M BoT noueMy.

vers ZB0D=u u cxexusiit

© iy ZBOC=180°~0 (puc. 12).

Toraa 2R gy =2 — 1o Teopese
sing

CitRycoB A7 Tpeyronbiika BOD.
Tlo 7ofl e TepeMe 11 TPRYTOTh-
Hika BOC:

180° gt

Pre. 12

BC BC
2R = isor sino’

BD

R
Juaur,

R B0

Craa0 GbITh, HCKOMOE OTHOWICHNS
HE 3ABUCHT OT TIONOKETHS TOUKH 0
uaCh. Bor!

J1a631 OCTABHTH NPOCTOP 11 TEOD-
HECTBA GYAVHLEM TOKOPUTEMRM
JUROMORYHTNB, TEATORY A Pe-
WiTh elile 1eCKOABKO 30724 HA
omckatite 104Kt O CaMOCTORTE -
10, HaroMHo To1LKo, 10 MX €0~
crapuan Gori Henana, koToptie
(NOBTOPIOCH) AeckMa CREAYLIUI B Ie-
overpi

azasa 1. Toyac KaxoRHTeR B T0%-
xe7 Ha cTopotic BC. B Kakol TONKE
Qe CD nomsru GuTh 1, 100K 0T
peaok OT aenin nepinserp Tpey-
toabMiKa DBC nosionam?

Janasa 12. B xaxolt Touke @ 113 CD
HEXOINACS 1, 4TO KOTZE NPOBEH
OT 1 BC1 QM L BD, 70 1y BQ p3-
a orpesox TH nonoaav?
(Omaem. B ocHoBaii GHCCEKTpI-
et TpeyrotbRitka DBC, nponenes-
nolt 13 pepuntitst £)

3aaaua 13. Tze na OB naxomnres
T04K8 () TAKER, TO CYNME PATI YD
UHCARHKIX OKDYAHOCTER Tpey-
rorbitkon BDQ 1t BCQ Mutktman-
127 (Omaem. B OSHOBAHI3! BHCOTH,
NpoBeieHHON i3 Bepuribt B.)

~
3aaaua 14. [1¢ Ha CD noaxeH ra-
XOMTHCR §  rae Ha BD noakua Ha-
xoauThes Matianaa, 4TOGL Bhi-
HOAHIIOCH PAEHCTHO

BM = MQ=0C?

(Yeasanue. Tipuyennte rovote-
THO.)

Baaaua 15, Moctponr, Touxy Q € CD
TAKYHO, HTOBL OKPYXHOCTH, Bt~
cannble B Tpeyrojeuuky BDQ
1 BOQ, G pasiit,
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Puc. 4

(&)

TIOCKOJBKY ABA HPOTHBOITOJOXHBIX
yria pasHal 110 90°). Iycth

Z0BT =a.

Tora ¢.+C=90° (13 AQ7B). Ho a.
1 C — [Ba yIa U B TPCYTOAbHHKeE
BOC. CaenoateibHo,

£ BOC =180° ~(a.+C) =90°.

DTO 3HAUNT, UTO TOYKA @ coBnanaeTt
€ OCHOBAHMCM BbICOTh! B TPEYT'OJl1b-
nike NBC, nposeaeHKOIf 13 Bep-
LMHb! B,

Bajaua 4. Ciyra Tosmac HaxoAuTcst
B 1ouke 7 Ha cropoxe BC. B kakoit
Touke Qe CD 10aKeH HAXOAATLCS
g, urobsl w3 Q orpesxkn BT u CT
ObUIH BILIHBL TIOX PABHBIMY Yiaa-
at?

Puc. 5

Pewenue. TIyCTb COFAACHO YCIOBHIO
HEOOX0AMMO, ¥T00sL L1 = £2 (puc. 5).
Iposesem 7K LCD 1 nocrpoum
oxpykrocts (77K ). Kacarensuas
BN, npoBeneHHag 13 TOYKH B K @,
NpH NpoNOMKeHHK NepecexaeT CD
B HCKOMO# Touke Q. JeficTBUTE b=
HO, 113 PABEHCTBA TPEYIOJIbHUKOB
OTN w QTK cneayer: £1=/2.

FEOMETPHYHI MIHIATIOPH
P

ameuanue. CylweCTBYeT ellle OAHH
Crocob peleH s ITol 3anaun —
C TMOMOILbIO OKPYKHOCTH AMOJ-
JIOHUA.

Bapaua 5. Mos BepHast Matubia
Haxoautes B Touxe M na BD, nerno-
najeKy oT BepluHbl B. B kakoit
Touke 0 € CD fomKeH npebyuinarh s,
4T06b! 0TPe30K QM jfenwii oAb
TpeyrossHuxa DBC nononav?

Puc. 6

Pewenue. Iposeney smeanany BE
B Tpevranbuike DBC (puc. 6). Ona
PasfeauT OTOT TPEYTOJIbHIK Ha j1Be
papHopeanKue yacti. Coemniiany M
1 E. JIyy, NnpoBeeHHbI 13 BepLiy-
1et B napannensHo ME, nepecexaer
CD B nckoMoit Touke Q. D710 cieay-
€T M3 paBeHCTBA MJIoWaaei 3a-
WITPUXOBAHHBIX TPEYrOALHIKOB
(M3BECTHOE CBOMCTRO TPArIeLn).

3axaua 6. [ocTpouts Ha CD Touky Q
TAKYIO0, YTOOb! HEPHMETD TPEYIOib-
Huka BDQ Guin pasen cTopone BC.

D
N
o

&

Pre.7

Pewenue. Corsacio pic. 7 HeobBx0-
AKMO TOCTPOMTE TPEYFOTBHUK
BQD, 3uas anMyy cropoHs! BD, Be-
JAMUMHY yraa BDO=@ u cymmy
JUTHH cTOpoH BO+QD (Tak xzk 1o
yenosuio BQ+QD = BC - BD). 3a-
Jlaya CBOAMTCA' K M3BeCTHOIT 3anave
Ha rocTpoeHue Tpeyronbhnka ABC
110 TAKUM JIeMEHTaM: 4, b+c, B.

Puc. 8

TMoxa

M, KaK OHa Peiiaercs.

Crpoum  Tpeyroassuk  BFC
(@b+c,B) — puc. 8. Tlockoabky
Tpeyroabiuk AFC papHobeapeH-
Hplii (AF = AC = b), To cepeaMHHBII
nepreHanKynsp k CF nepecexaer
BF k ckoMoif BepilinHe A.

3agaua 7. Iocrpouts Touxky Q€ CD,
uT0bH NIpsMBie MT 1 CD Gpmn ma-
paieibist, rae QM L BD 1 QT L BC
(puc. 9).

Pie. 9

Pewenue. B 3705t 3a1a4c MHC IpH-
UIOCh NPHMEHHTH FOMOTETHIO.
Yepez C 1D s nposest npsiMble,
neprieHankyaspssie BC 1t BD coot-
BeTCTBEHHO. OHM NepecexkInch
B rouke K. Toraa npsvas BK aaer
B nepeceyerii ¢ CD 1CKOMYIO TOY-
Ky O, nockonbky Guryps BDKC
1t BMQT romoTeTitdHb! (B — neHTp
TOMOTETHM).

3anayva 8. Haiitit Touxy Qe CD ta-
Ky10, utobn QT =0M, rae OT LCD,
aQM 1 BD (puc. 10).

Pewenue. AHATH3 TTOKA3bIBAET:

QT =0C-1gC (m3AQCT)

T —————mmesme eSS )





[image: image18.jpg]3aaavy peluaer...

I. ®UAMITTIOBCKMH,
Kuea, Ykpanna

‘popMmyAa diaepa!

Peub noaeT o 3HaMeHUTOM
hOPMYAE AAS PACCTOSHMS MEXAY
ueHTpamMu ONMCaHHOW. U BrvCaH-
HOW OKPYXHOCTE# TpeyroAbHMKa
ABC: OF = R?® - 2Rr. Bnepebte
0OHa nosiBMAach B pabote diaepa
«[lpocToe peluenne HeKOTOpbiX
CAOXHBIX TEOMETPUUECKMX 3a-
Aau», 0nyBAMKOBAHHOM B XypHa-
Ae Akapemun Hayk Metepbypra
3a 1767 r. B MAGAHOM cMbicAe

AOKA3aTeAbCTBO (POPMyAbI BbIAO
MpOCTbIM, € UCNOAB30OBaHWEM
AWillb Teopembl KOCUHYCOB U Teo-
pembl MNudparopa. B TexHuyeckom
K€ CMbICAE — AOBOABHO IPOMO3A~
kum. OAHaKo He 3abyaem ckasatb
cAoBa 6AaroAapHOCT# AeoHapay
Oiiaepy 3a camy OPMyAy — OH
BbiA MEPBONPOXOALEM!

CeroaHs CyLIECTBYET MHOTO

cnocoboB AoKasaTeAbcTBa (hop-

MyAbl  iiAepa:  3(D(IEKTUBHBIX,
M3SAUHBIX, TPYAHbIX, HO MOYeT-
HbIX ¥ T.A. Mbl e OCTaHOBMMCS
Ha TOM, KOTOpPOE KaXercs Hau-
6onee GAM3KMM MO AYXY K AO-
Ka3aTeALCTBY Camoro Diaepa.
Haummn NOMOUIHUKaMK  BHOBb
6yAyT TeopemMa  KOCMHYCOB,

_caeacTsue 3 Teopembl [Tudgparo-

pa M Tak HasbiBaemas «reopema
TPUAVICTHUKAD.

Hecoux_ennxi, popmyna Jinepa xpacusa ¥ cama 1o cee, IOCKOMLKY ONPeJe IAeT PACCTOAHNE MEK/Y ABY-
MA 3aMedaTebHAIME TOYKAMH TPEyroJbHAKA KODOTKHM, A3AMEEIM cooTHomenneM. KosmrecTso sxe peniae-
MEBIX €10 38787 3aCTABJIAET TOBOPHTE 0 Heil, Kak 00 0fHO! u3 BaxkueHmux Gopmy.1 reomerpuu. Tlokaxem a10.




[image: image19.jpg]3agaua 1. [l0KasaTh A1s TPOM3BOILHOTO TEY-
roxbEuka ABC cOpaBeAnHBOCTbL = HEPABEHCTS:
R>2r. -

Joxasamenscmeo. OI*° = R* — 2Rr > 0, wm
R(R = 2r) 2 0, orxyza nonysaem: R 2 2r. Bnax pa-
BEHCTBA WMEET MECTO B CJIydae DABHOCTOPOHHErQ
TPEYTOMBHIKA.

Bamevanue. JlokasamEoe HEPABEHCTEO YACTO HA-
3nIBaloT credcmauem us dopmyas: Sitnepa. OHo 3a-
CHy;KABAET OTASIHLHOTO PATrOBOPA, NOCKOIBKY IpH-
HEMAeT yJACTHE IPA PEIIeHHH MEOTHX 38/1a9.

Hanpumep:

B oxpy»)HOCTE pazyca R BIACHIBAIOTCHA BCEBO3-
MoKEbIe Tpeyroasauka A BC. Kaxoit na Hux mmeer
HauboNbMHA PagAYC I BIIUCAHHON OKPYRHOCTH?

Omeem. PasrocTopoREmit, TAK KaK rsg. Ilpu

R
artom R purcuposaso. 3Ha4wnT, 1, = — B DABHO-
CTODOHHEM TPEYTOIbHHUKE. &

Bapaga 2. Uasecrro, urto B TpeyronsEnke ABC
OI | BC. Boucannas B 9T0T TPEYTONLHMK OKDYIK-
HocTs kacaerca BC B rouke K. Ilpsmaa OK nepece-
KAET ONHMCAHHYIO OKPYXHOCTH TPEYTIOJILHAKA B TOY-
xe F. [loxasars, uro KF =r.

Hoxasamenscmeo. VI3 NPAMOYIOJBHOTO Tpe-
yronsauka OIK (puc, 2) matinem OK.

Puc. 2

OK?=OP +IR*=R>-2Rr+7°=R-r),
u OK = R—r. Torna
KF=0OF-OK=R—-(R-r)=r.
Yro 7 TpeoBanots AOKA3AT.

Bapaua 3. B passocTHOM TpeyronsHmke ABC
(b + ¢ = 2a) Branonsserca pasenctso Al =~/2Rr.
Hoxasmre!

Horasamenscmeo. Herpynuo moxasars, 9ro B
Pa3HOCTHOM TpeyronbEmke Al = IQ (noxasxcume!).
Torga Of L AQ (AO = OQ = R) (puc. 3). U, Boc-
IONB30BABIIACE Teopemol ITudaropa, noryanm:

A1=\A0'—0P =,[F" (R —2Rr)=\2Rr. ~

Puc. 3

3amaua 4. IlocTpoiiTe IPAMOYTONBHBIA Tpe-
yrousauk ABC (£ C=90°), s8as Rur.

Pewenue. Tocrponrs AB = 2R. Ouerupso,
nenTp O OKPY:KHOCTH, ONMCARHOH OKOJIO TPEYTOMb:
Huka ABC, coBuazaer ¢ cepeannoi A B (puc. 4). .

c

Puc. 4

Ilanee mposesem mpamyio n | AB =8 paccros-
U 70T A B. Tax Kak orpezok O MoxEO DOCTDORTS
(OI:JR(R»ZI')). T0 ¥3 TOYKE O pPacTBODOM IEDP-
Kyasi, pasEEM OI, fienaeM 3acevxy Ha ODAMOE n —
nonysaem HEnentp /. 3arem CTpoEM OKDYKHOCTH
8(I; r). KacarexsHEle K §, TDOBEICEHEIC A3 BeDIIAH

- A n B, UpH NepeceYeENH TaIyT HeZIOCTAIOMYIO Bep-

muny C.

Bamevanue. B 3Toll W mOCHERYIOMAX 3amaTax
HA IOCTPOCHHE BOMPOCEI UCCe006AHUA OCTABICHET
U5 CAMOCTOATENILHOTO PACCMOTPEHHSA.

B3amaua 5. [TocTpouTs Tpeyronsamk ABC 1o cie-
Ayomuam gasaeM: R, r, b—c.

Pewenue. Ilycts D — cepepuna BC, a K — rou-
K& KacaHM BIMCAHHON OKDYMHOCTH 8 CO CTOPOHOH
BC (puc. 5). AHaM3 NOKa3bIBAET, ITO

a b-e
DK =BD-BK=%—(p~b)="——-.
K 5 P-t)==5





[image: image20.jpg]Taxum o6pasom, auaHa orTpeaka DK wuasect-
ma. Torza HETPYAHO TOCTPOATH HPAMOYTONBEBIA
TpeyronbEuK IKD (1o xareram). ITockoabKy
anusa orpeaka OI =\/R(R—2r) taxme mspecTHa, a
npsamas OD coBIazaer ¢ cePe/IAHHEBIM IePIeHIHKY-
nspom t x cropore BC, To 3acedxa @3 ToukH I pa-
maycom O p nepeceuenun ¢ ¢ ader rouxy O. Oxpyax-
mocrs ®(0; R) nepecekaet npamyo DK B RefocTa-
mux sepmuHEax B & C,

Bapava 6. BoeccraHoBuTh TpeyrossEEK ABC,
©CJIH OT Hero ocTajiuck Bepmusa A u Touky O, 1.
Pewenue. Crpomm oxpyxuocTs (0; OA = R).
- 3mas gaunss oTpeskos O u OA = R, HaxoxuM r:
2_op? ¥
OI'=RY—grR s pu B oOL (R~OINB+OI)
3 2R 2R
(mocTpoenme OTpe3Ka I' AHAJOTHYHO HOCTPOEHHIO
OTpesKa x= ab ). Barem crponm okpyacaOcTS 8(I; r).
P Y
KacarelbHBIe U3 TOUKH A K § IDH TPOKOJLKCHAR
TepecexaioT M B BepmuHax B 1 C.

. 3apaua 7. Boccranosurs Tpeyroapnux ABC no
roukam O, I, D, rae D — cepenuna BC.

Pewenue. Tposonum npamywno OD, cosnapaio-
YO C CePe/IHHHEIM NePIeHANKYIIpoM ¢ K CTOPOHE
BC. Yepes D npopogum npamyio k 1 OD, conepxa-
1gyio BC. Ua rouku I onyckaeM nepuesypakyaap 1K
Ha npamMyio k. Ouesmzno, wro IK = r. Vimes Taxxe
orpesok OI, MOxKeM Temeph MOCTPOHTH OTDEBOK,
papHBIi B — KakK NOJOKHTEIbHBIA KODEHD KBa-
JIDATHOTO yPaBHEHU . -

R®-2Rr—OI*=0: R=r+Jr’+0I*,
OxpyxuocTs 0(0; R) nepecexaer NpaMymo 2 B Bep-
mmnax B u C. Barem crporm okpyxrocTs 8([; 7) B
IPOBOAHUM K Helt kacarensusie w3 B m C. IIpoaims
X, IIOJyIaeM B iepecedeH i Bepuuny A.

Bameuanue. 3anaum 6 m 7 syunie BHNOIHATEH
ymMosprTensHO, 6e3 pucyEKa, Ecim oo BRISHBaeT
3aTPYAHEHHS, TO B 0GOUX CAYIAAX MONKHO BOCIIONb-
B0BATHECA DHCYHKOM 5.

Bapaqa 8. B 'rpeym:lbnm’ ABC peImonEAeTcH
R

cooTHOmenHe —=+2+1. JlOKA3aTh, YTO B TAKOM
T

cryaae Touka O deHT HA ‘BrEcanHOH B TPeyTob-
HuK ABC OKDYRHOCTH S.

[Horxasamenvcmeo. Cornacso gopmyne Jinepa
OI* = R? - 2Rr. B gamen ciryTae

or'=r* (V2 +1) ~2r (V2 +1)r=
=rt («/§+1)(~/§+1—2)=r’ (\/§+1)(‘/'2_~1)=r’,

uma OF =7. A 10 1 ogHagaer, 910 O € 5.

Bapaua 9. B rpeyronsanke A BC nssecrHa jum-
Ha orpesra Al = ¢, a Taxxe R u r. Touxa A, aua-
MeTPaJIbHO MPOTHBONOAMKEA Bepmaae A (puc. 6).
Haiima IA, = x.

Pewenue. Tlocxombxy 10 — mepuana B Tpe-
yromsauke ATA,, 70 Ho GOpMYITe MEHARE HMeeM:
101 =2(AI' + 1A} }- A4}, -

401==2(.f+z‘)—.4R‘,7 O

I,

OTKYZA 5
i =201+ 2R*- ¢,
**=2(R?-2Rr)+ 2R — ¢’ =4R*— 4Rr - ¢*.

IA, =x=\JAR* “4Rr—q".

Bapaua -10. (Canzaxy, <nonckas xpamosai
zeomempus.) B paBHOGEADEHHOM TDEYTrONbHHKE
ABC (AB = AC) nposepena suicora AH,. Oxpyax-
HOCTh S, Kacaerca AH,, croporsl BC H ORpy:-
HOCTH ®, ONMCAHHON OROJO Tpeyroasauka ABC
(pmc. 7). Hoxasare, 9T0 paguyc OKPYKHOCTH S,
paBeH r. ) Y

Puc. 7

Jorasamenvcmso. Owesnmno, aro Touxa O u I
npmBaexar npamoi’ AH, (tpeyromsmax ABC —
‘papuobeapennsyi). IIposesenm uepes I npamMyso na-
pannensuo BC u ornoxam Ba Hei orpesok IT = r
(puc. 8). Hposenem TN | BC. Torna ITNH, — xsa-




[image: image21.jpg]JPaT co CTOPOHOH, pasHo# 7. ITyers nyu OT mepe-

cexaet O B Touke F, 7o ecrs OF = R. Halizem senn-

wuny OT: -
OT?=0I*+IT*=R*-2Rr+rP=(R—-r)’.

Puc. 8

Cuenosarensso, OT=R~ruTF=R—-(R-r)=r.
BHAYAT, OKPYIKHOCTS 8, TenTpoM B Touke T pamuyca r
mpoxogaut gepes I, N, F. TIpn srom Touku O, T, F mpa-
HazIexKaT ofHOK npamoii. Taxum obpasom, F — Touka
xacaEms s, 1 ®. To ects 8, = s, W pajUyc NOCTPOCHHOH
(paBHO KaK ¥ HCKOMOIT) OKPYKHOCTY DABEH I,

Bapgaua 11. (Teopema IToncene.) lar Tpeyroms-
BUK ABC, @ # 8 — COOTBETCTBEHHO, OMUCAHHAN
OKOJI0 HEero A BHMCAHHAA B HETO OKpyxHOcTH. M3
TPOR3BOTBLHON TOUKH N OKPYXKHOCTH (O TPOBEIeHEI
KacaTeNbHbIE K OKPYKHOCTH §. OHH IPH IPOXOIIKE-
HHM [epecekanT o B roukax E u F (puc. 9). [oka-
3ath, 710 EF — RacaTeabHEas : 8.

Hoxazamenvemeo. Ilycrs EF nepecekaer 8. Cra-
HeM yBesuunBats yroa ENF rax, aro0st upamas N1
ocrasanacs ero GuccexTpucoit. B raxom cayuae pac-

., croanme oT Touxd I no npaMuix NE u NF 6yzer yse-

JagYuBaTees, a jo EF — ymensmarscs. B onpezne-
JIeHHEBIH MOMEHT OKPY)XHOCTD ¢ IeHTpoM I paguyca
7, > r KOCHeTCH cTOpoH Tpeyronbauka ENF. Ogaako
v TpeyronbaukoB ENFu ABC roukn O u I ogEn n Te
xe. Cornacro gopmyne Jinepa OI = R* — 2Rrme-
06X0ZUMO, ITOGEI BEITONHANOCH PABEHCTRO Iy = T\

TIpoX0/MM K IIPOTHBOPEUMIO. AHAIOTHIHO PaccMa“
TpuUBaeTes corygait, korga EF nepecexaer s. 3naumnr,
EF aBnaeTcs KacaTelbHOR K OKDYIKHOCTH 8.

Bapaual2. Touka ONPUHALIEKATOKPYIKRHOCTHS,

BOHCAHHOX B TpeyronsEuk ABC. aTh, YTO B
aToM cirydae cos A +cos B+cosC=v2.
Joxresamenvemeo. OqeBHZHO, TPEYTOABHUK

ABC — 0CTPOYroNbHBIH, TAK KaK T09ka O HAXOMHT-
ca payTpH Hero. ITyers D,, D,, D, — cepeiuHsI cTO~
pox BC, AC u AB coorsercTBexHO (puc. 10).

A

£ BOC = 2/ A (yeHrpaibHsii) u £ BOD, =
= /£ COD, = £ A. Torza OD, = R cos A (u3 Tpe-
yronsauka COD,). Amanormuno, OD, = R cos B r
OD; = R cos C. Cornacuo ¢opmynre Kapro pna
OCTPOYTONBLHOrO Tpeyronsanka A BC
OD,+ 0D, +0D,=R+r,
A
R(cos A +cos B+cosC)=R+r. )
o gopmyne Binepa OI* = R? — 2Rr = F* (rak
kak O € 8), wmar’ + 2Rr=R%, wmu r’ + 2Rr+ R* =
= 2R’ Mony=aem: "
(R +r) = 2R
R+r=Ry2.
Tlpupasass (1) u (2), Horyamm:
cos A+cos B+cosC=v/2.

u

@)

3apaua 13, B tpeyronsruke ABC naso R u r.
TIpogomKenus: GUCCEKTPHC YIVIOB 9TOTO TPEYTOIH-
HUKA MEeDeCceKaloT OIMUCAHAYI0 OKPYKHOCTh ( B TOU-
KaxQ,, @, Q, (puc. 11). Hajite cymmy KBazparos
cTOpOH TpeyronsHuka @,Q,Q;.





[image: image22.jpg]Pewenue. [ns TPOAIBOALHOIO TPEyroONLHHKA

ABC co cToposamu a, b, ¢ BeIROIHAETCA GOPMyIa
OH?=9R*—(a®+b*+ ¢, @
e H — opronenTp rpeyronsauka A BC, O — nesrp
ONHCAHHOHA OKOJIO HEro. OKpy;HOCTH (Doraxicume
omy gopmyny!). Hockonbiy Touka I ABIAETCH OPTO-
LEHTPOM B TPEYTOJBHMKE Q,QZQ, (namume'),
Or' =9R* - (Q,Q; +Q,Q; +Q,Q} ). @
Bumecre ¢ Tem 1o popmyne Jinrepa
OT*= R? - 2Rr. 3)
Tpupaeass (2) u (3), noxyawm:
QQ; +Q,Q +QQ; =8R' +2Rr.

3anaua 14. Beicorst AH,, BH,, CH; octpoyroms-
HOro TpeyronpEuka ABC mepeceKaioTcs B OPTONEH
tpe H (puc. 12). Haiira paguyc ry OKPY’RKHOCTH, BIA-
carHO¥ B TpeyrombEuK H,H,H;, ecu u3BeCTHEIMA
BeTMYHHAMHA ABIAIOTCA R 1 oTpesox OH =d.

Puc. 12

Pewenue. VI3BECTHO, 9TO NEHTPOM OKDPYMHO-
CTH, OIMCAHHO® OKONO TpeyroibEmKka H,H,H,,
aBnaercs Touka G — cepepguna orpeska OH (cama
OKDY’XHOCTh HA3BIBAETCS OKDPYNCHOCmblo Dinepa
I OKPYICHOCMBIO deéamu movex). Paguyc aroit

OKDY/KHOCTH DaBEH -}23 Herpyxeo nokasars, 410
opronerTp H ABAseTCHS HHIEHTPOM B TPEYTOJAbHHKE
H,H,H,. Torna GH — ToT camsrit orpesor OI pus
Tpeyroneruxa H, H,H;. llo ¢opmyne inepa

GH‘:(?I_Z;W,.

IIpu atom GH:loH:%.

& B R=d
Hmeem T~——Rrg, OTKYAA Iy = T

Yro6e: eme Gosee MOAUEPKHYTH CHIY W MOUIb
@PopmynvL Jknepa, HECKONBKO 3874 ¢ ee TpUMene-
HHEM IPEJJIOKHM DEIIUTh CAMOCTLORMENLHO.

3anaga 15: KaTers! IpAMOYTOILHOrO TPEyTOML"
HuKa pasEbl 6 ¢cM m 8 cm. Halignre paccrosEne

MesKy HeHTPAMH BIHCARHOM H OIMCAHEOH OKDYK-
HOCTEE! 9TOTO TPeYroJbHAKA.

Bapmaua 16. ITocrpoiite pasmoGegpeHHENT Tpe-
yroapERK ABCuo Rur. i

Bapnaua 17. ITocrpoiire Tpeyroasauk ABC no R,
r,a.

Bapmaua 18, BoccramosuTe TpeyrossHuKk ABC
no raxuM roakam: O, I, K, rae K — TouKa Kacanus
BIOUCAHHOH B TPEYTOJbHHK ABC OKDY3XHOCTH CO
croponoit BC.

Bapnaua 19. Boceramonure Tpeymm,achBC no
Toukam O, I u npamoii, coneprameit cropory BC.

Bapaua 20. ITocrpoiié Tpeyronsaux A BC, ecaa
AaHBI AJHEEI CIEAYIOIMX OTPE3KOB: r, Al, AH, rae
H — opronerTp tpeyronsanka A BC.

Banaua 21. B paBHOGEDEHHOM TDEYTONLHAKE

ABC (AB = AC) ugBecTHO OTHOERWE E:k. Haix-
r

nuaTe cos A. 5

Bamaua 22. JlokammTe CHDABENIMBOCTE Hepa-
BeHCTBA 414 TpeyroasHuka ABC:

a*+b* + ¢* <8R+ 2Rr.

Viasanue. BocnonsayiTecs ¢popmynoil iinepa;
dopmyoii (1) sagaun 18 1 Tem HAKTOM, TTO B K0~
©Gom Tpeyroneruke OI < OH.

‘OfMeTuM, YTO SAHHOE HEPABEHCTBO ABJACTCH
Goatee ‘CHUILHBIM, Y€M TO, 9TO CHEAYeT M3 HOpMY-
a1 (1) sapawm 13: a® + b2 + ? <9R”

3apaua 23. Jokaxure gopmyny Jiaepa pus
BHEBIHMCAHHOH OKDPYKHOCTH ¢ IeHTpoM I, pammy-
ca r,, Kacaomeiics cTopoEsl BC u OpoAoKeHHi
nByX Apyrux cropor: OI7 = R*+2R-T,
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