Ilajkocka JInnjana, Ilpunen

TEOPEMA 3A CUMIICOHOBA IIPABA 1 HEJ3UHA
NPUMEHA

Bo HacTaBHUTE NJIAHOBM U IIPOrpaMu IO FreOMETpHja 3a CPEHO YUUIIUIITE HE
ce 3acraleHy roseM 0poj 3HayajHU TEOpeMH KOU MMaat rojema IpuMeHa Ipu pelia-
BamkETO Ha HEKOW MOCTIOXKEHN 3a7aun Off reoMeTpuja. Mefy THe TeopeMu craraar ce-
kako Teopemute Ha Yesa, Menenaj, Anononnj, Crjyapr, llltajaep, XamunroHn, Jlaj-
OHMI| U YIITE HEKOU JIPYI'H.

Bo oBaa cratuja Ke crane 3060p 3a eHa Off THE TEOPEMH, Koja € MO3HaTa Ka-
Ko Teopema 3a CumconoBa mpasa. (Robert Simpson ,1687-1768).

Teopema. [logHOXjaTa Ha HOpPMaJIWTE CIYIITEHW Off OWJIO KOja TOYKA Ha
Kpy>KHHUIIATA ONUIIIaHA OKOJY JaJeH TPUATOJHUK, HAa CTPAaHUTE Ha TOj TPUATOJHUK,
JeKaT Ha eJiHa Ipasa.

( Taa npaBa ce HapekyBa CUMIICOHOBA ITpaBa)

Hoka3. Heka M e 6uno xoja
TOYKA Off KPY>KHHIaTa K ONHUIIaHa OKOIY
TpuaronHukoT ABC , pa3znuyHa off TeMu-
aTa Ha TPUArOJHUKOT. (AKO M e egHO
Ol TeMHIaTa Ha TPUATOIHUKOT, TOTalll
OpPTOTOHAJIHATE MPOEKIMHI Ha ToukaTta M
Bp3 CTpaHWTE Ha TPHAroJHUKOT KOU ce
COCTaByBaaT BO TOa TEME € TEeMETO Ha
TPUATOJIHUKOT, I1a NpaBaTta HU3 M u op-
TOTOHAJIHATa Mpoeklyja Ha Touykata M
Bp3 TpeTaTa CTpaHa, T COAPXH OpPTOro-
HAJHATE MPOEKIMN Ha ToukaTa M Bp3
CUTE TPHU CTPAHU HA TPUATOITHUKOT).

I'm o3mauyBame co N,P,Q

SR

OpTOI‘OHaJIHI/ITC HpOCKHI/II/I Ha TodYKaTta
M Bp3 crpanute AB,BC,CA (wu Ha Lpi. 1

HUBHHUTE POJOJIKEHNja) COOBETHO.
Cexorai 6apeM efHa Off THEe NPOEKILUH JeXU BHaTpe BO CTpaHaTa Ha Tpua-
ronHukoT. Heka Toa e Toukarta P . I[Ipuroa Baxu:

Z/ABM + /ACM =180°.
Axo ZABM =/ACM, toramm N=B, Q=C, mro 3HauUM JeKa TOYKHUTE
N,P,Q nexar Ha mpaBaTa BC .

Hexka ZABM = ZACM u Heka Ha npumep LACM e ocrap, a aron ZABM e
tan. Toukara Q jexu Ha crpaHaTta CA,a N ey Ha MIPOAOKEHNUETO HA CTpaHaTa

AB mpeky B m Toukure N m Q nexkaT Ha pa3jM4HM CTpaHU Ha npasara BC .
JIOBOJHO € f1a ce oKaxe fieKka
ZCPQ = ZBPN (1)
Mopamqu ZMPC = Z/MQC =90°, Touknte P u Q Jeskar Ha KPy>KHHIIA CO HjaMeTap

MC . Bapagu /MNB = /MPB =90°, toukute N ®m P Jjexar Ha KpyXXHHIA CO Juja-
Metap MB . 3aroa
ZCMQ = £CPQ 2)
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OJIHOCHO

Z/BPN = /BMN 3)
On (1), (2) u (3) HOBOJHO € 1a ce MOKaxe JieKa
ZCMQ = /BMN (4)

PaBeHcTBOTO (4) € OYMIJIEIHO, 3aTOa IITO 33 TETHBHHOT YETHPUATOHUK
ACMB Baxu:

ZACM =180° — ZABM = /MBN
Onogpe, 3apagu  ZACM =90° — ZCMQ u £ZMBN =90° — Z/BMN , to6uBame

90° - ZCMQ =90° — /BMN
T.e. ZCMQ =4«BMN , mITO 3HaU# PaBEHCTBOTO (4) € WCIONHETO, OMHOCHO TOYKHUTE
N,P,Q ce xonuHeapHHU.
3abememka. Moxe fa ce jokaxke fieka BaxKu 1 oOpaTHaTa TeopeMa :
"Touka ipuuaia Ha KpyICHUYAILA OUUWIAHA OKOAY WPUAZOAHUK, AKO Op-
Ui0ZOHAAHUWe UpOeKyuU HA WoYKaila ép3 upasuile 00pedeHU co ClUpanuide Ha

WpuazoaHuKoid, upuiiazaail Ha eOHa upasa.”
3apaua. Heka p e CumcoHoBara nmpaBa 3a ToukaTta P Koja JexXu Ha KpyXK-

Hunara K ommmana okosy TpmaromHukoT ABC, m Heka P' e Touka Ha mpecek Ha
HOpMaJiaTa TIOBJIeueHa off Toukata P Ha mpaBata BC u kpykHumara K.

IMa ce nokaxe fieka npaBute AP' u p ce mapajenHu.

Pemenne. Heka S,R,T ce Toukn og CumcoHOBaTa Impasa 3a ToukaTta P, T.e.
PSLAB, PRLBC, PTLCA. bupaejkn I

/PSB = /PRB =90°,
TOUKUTEe S W R JexaT Ha Kpy>KHHUIA

PB

ki co pammyc r=—-uPBe HEj3MH

AujameTap. 3apagu Toa

/BSR = /BPR 1)
KaKO Nepru(eprucKy arim Haj UCT Kpy-
KeH JIaK BO KOHCTpyHpaHaTa KpY>KHH-
nata k; . Mcro raka

/BPP'= /BAP' )
Kako nepueprucKy arin HaJ| UCT Kpy-
KeH JIaK BO TOYeTHAaTa KpyXXHUIa K .
Cropen (1) u (2), mobuBame geka

ZBPR = Z/BAP' (2%)
On (1) m (2*) mobuBame freka Ipa. 2
ZBSR = /BAP" 3)

Bupejku BS ||BA (mpumaraaT Ha ucta mpaBa) u 3apaju (3) mo6uBame ieka U IpyruTe
JIBa Kpaly ce napajeinu mefy cebe, T.e. SR||AP'. 3naun p||AP', mTo u Tpebare ga

ce JIoKaxe.
3agaga. Axo P u Q ce AujaMeTpasHO CIPOTHBHU TOUKU Ha KPY>KHUIATa

OomnvaiaHa OKOJy TpUaroJaIHUuKOT ABC , TOoram CHUMIICOHOBUTE nopaBd P U Pp 3a THC

TOYKHU COOfIBETHO CE 3a€MHO HOPMAaJTHH.
Pemenne. Hexka P u Q ce gujameTpasHO CIPOTUBHYU TOYKM Off KPY>KHHAIIATa
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k m S;,R,T; m S, ,R,, T, ce Touku op npasute AB, BC m CA cooiBeTHO Taka
mro PS;1AB, PR;1BC , PT;1CA u PS,1AB, PR,1BC , PT,1CA.

3apaau paBeHcTBOoTO /PR{B = /PS B =90°, Toukure S; m R; jexkart Ha efi-

Ha KpyxHHIa Kpg , co fujametap PB . Amamorso, og £QS,B=2ZQR,B= 90°, TOUKHU-
Te S, u Ry nexar Ha KpyxkHuua kKgg co qujamerap QB . 3aroa,

ZPBS; = ZPR;S; (1)
Kako mepuepucKy ariid Haj UCT Kpy-
KeH nak Bo Kpg. bupejku PBLBQ

(PQ e nmjamerap, n QS, LAB mmame
ZPBS, = ZBQS, 2)

KaKO aryy co 3aeMHO HOPMaJTHHU KpalH.
Op pyra cTpana

ZS,R,B =2/BQS, 3)
KaKo nepu(epucku ariau Haj UCT Kpy-
XKeH Jlak Bo KpyxHuuara Kog. On (2)

u (3) cienyBa
ZPR;S; = /S,R,B

bunejku PR;1BR,, B3aeMHO HOpMaHK

ce ¥ JpyruTe ABa Kpauyd Ha IPETXOf-
HUTE ariy, T.e. S1R{1S,R,, omHOCHO Lpiu. 3
P1-Lp2 .

Co nomomr Ha TeopemaTta 3a CHMCOHOBA TpaBa Ke pelnMe eHa KOHCTPYK-
THBHA 3ajlaya 3a TPUAroJIHUK.

3apaua. [la ce KOHCTpyHnpa TpHaro-
HIK, aKo ce AafeHu o, b+c, h,.

Pemenue. Hexa ABC e GapaHuor Tpu-
arolHUK M K € omnumilaHata KpyXKHUIA OKOIY
Hero. Heka D e cpepuna Ha jakor BC Ha
KpyXXHHIaTa K IIITO HEe rO COApKH TeMeTo A .
Heka E,F,G ce HOpManmHWTE NPOEKIMA Ha

Toukata D Bp3 mpasure AB,BC,CA coop-
BeTHO 1 K e mpecek Ha mpasute AD u BC a
L e mpecek Ha npaBute AD un EG.
Ouurnenso, nonynpasata AD e cu-
MeTpana Ha /BAC mu3aroa DE =DG . _
Toukure E,F u G ce KonmHeapHu Lpw. 4

(CnmricoHoBa paBa), a 6mpejku F e cpennna Ha crpaHara BC , mpaBara EG cede TouHO
enHa of ipasute AB m AC ,Ha mpumep AC.

Bupiejku /DBA+ /DBE =180°, Basku /DBE = /DCA (= ZDCG) . OcBeH T0a, uc-
nonueto ¢ /DEB =/DGC =90° u DE = DG , na criopen Toa ADEB = ADGC . 3Hauw,

ﬁ:&,n3apanHToa E:E:%(E+E) =%(b+c) . Bupejku /DAE = Z/DAG =%
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u /E=/G=90°, rpuaronuunure AADE u AADG MoKart jja ce KOHCTpyHpaar.

Hexka El: h,. bugejku ADLEG, umame KLLEG, ma cnopexn Toa
AAKA =~ AFLK . 3apagu Toa mro AFLK~ADFL u npeTxogHOTO, HMaMe
AAKA; ~ ADFL . 3Haun,

DL _DF __DF_ (5)
AA AK AD-DK
Op cnnunocTa Ha TpuaronHuiure DFK u DFL poGuBame
_2 —_—
DF =DL-DK (6)
a off cnuaHOCcTa Ha TpuaronauuTe ADG m mobuBame
_2 —_—
DG” =DL-DA (7

On (5), (6) u (7) no6uBame
DF - AA — DL-DA+DL-DK =0
ONTHOCHO
DF* +DF - AA; DG =0.
Bupnejku gomkunute Ha oTceukure AA; 1 DG ce mosHaTy, 3ajlayaTa ce CBeJyBa Ha
KOHCTPYKI[Yja Ha pellieHrjaTa Ha paBeHKaTa
x2+px—q2=0 ®)

Kaje p=h, u qzﬁ.

Koncrpykuujata Mmoxke fia ce u3Befie Ha CIeTHUOT HAUMH:

Ce koHcTpyHnpa orceuka MN (W = p) 1 NPOU3BOJIHA KPYXHHUIA K; Koja

MuHyBa HU3 ToukuTe M u N . Iloroa ce koHcTpyupa Toukara P Ha mpaBata MN ,
Taka Jla TAHTeHTHAaTa OTceykKa off ToukaTa P Ha KpyXHunarta k; mma momkuHa (.

Ako pacnopefgor Ha ToukuTe € M —-N-P, Toram PN =x. Hasuctuna, opn
PN-PM = q2 , lTobuBame m(m +p)= q2 , OMTHOCHO

_2 —_—

PN +pPN-q2 =0,

T.e. PN =X.
Criopeq mpeTXoHaTa AUCKYCHja, JIECHO MOXeEME fila TO KOHCTpyHnpame bapa-
HUOT Tpuaronuuk. Koncrpyupame uetupuaronuuk AEDG , Bo koj

AE=AG=1(b+c), LEAG=a u ZAED = ZAGD =90°.

IToroa KOHCTpyHpaMe OTCedYKa CO AOKMHA X Koja € pellleHne Ha paBeHKarta (8) m
KpyXHuna K, co menrtap Bo Toukara D u paguyc X. Ja o3HauyBame co F mpeceu-

HaTa TOYKa Ha KpykHHnarta K, co mpaBara EG . Bo Toukara F koHcTpympame HOp-

mana Ha mpaBata DF , koja rm ceue mpaButre AE m AG Bo Toukute B m C,
cooziBeTHO. Toram ABC e TpuarojsHMUKOT KOj 'l UMa 6apaHHUTe CBOjCTBa. JacHO,

i)ako hy <%(b+c)sin% MOCTOjaT ABE PElICHH]a.
ii) ako hy =%(b+c)sin% IIOCTOM €IHO PEIEHHE

iii) ako h, >%(b+c)sin% 3ajlayaTa HeMa pelleHmja.
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