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MNPU3HAIIA 3A BIIMIMAHOCT HA YETUPUATOJ/JIHUK BO
KPYXKHHNIA

Boeeo

CurypHo Ke ce corjacure jeka KpyxKHunarta € ybasa ¢urypa. 3a cexoro ce
jacHW Hej3MHATa €JHOCTABHOCT, INIATKOCT W eJIeraHTHOCT (MMa 6e30poj CHMeTpuH).
3a pemaBauynTe Ha MpoOJIEMH Taa € yIITe noybaBa 3apajy cBOjaTa KOPUCHOCT. [laBa
MOXHOCTH 3a KOHCTPYKIMH, fla ce moTcetume Ha TanecoBara Teopema: Hap enen
nujameTap AB MoxeMe Jla HalpTraMme 6e30poj MHOTY NpaBOArojHU TPHATONHUIIY,
€IHOCTaBHO CO NMOBp3yBalke HA 4 W B CO TOYKM Off KpyKHHIaTa. [laBa HOBH TOJIKY-
Bama: 'ToukaTa € KpyXHuna co paguyc 0" u "mpaBara e Kpy>KHHILAa cO OECKOHEUYEH
papuyc'. Co Toa oTBapa U HOBU BHIMIY BO IIOMHAKBYM T'€OMETPUU OJf €BKJIMACKATa
reoMeTpyja. Jlocera CHUTypHO CT€ KOPUCTENE HEKOU Off HEj3UMHHTE MHOT'yOpOjHU
CBOjCTBa BO PEILIaBAKETO 3aaUN.

Ospe cakaMme fja pasriefaMe eJHO Mallo geade off 60raTCTBOTO Ha HEj3MHUTE
IPUMEHM: 3a PEllaBam-e 3aa4y CO IIOMOII Ha NPU3HAINTE HA BIMIIAHOCT HA YETUPHU-
aroJIHUK BO KPY>KHHIA.

Idocera TepMMHOT 'Npu3HaK' cTe€ TO CHOMHYBaJe MHOTYNATH: IMpHU3HAIM 3a
CKJIATHOCT Ha TPHUATOJHUIM, 32 CIWIHOCT, 3a IEJHMBOCT, NTH. 360pOT "mpu3HaK" mMa
3HaUYeHEe Ha 'foBoiieH ycnoB'. IlouMoT iueitiueen ueitiupuazoaHux BH € WCTO TakKa
MO3HAT: TOA € YeTUPUArOJIHUK YUK TEMUBba JIEXKaT Ha eHa KpyxHuna. Herosure crpa-
HHU Ce TETHBU BO KPY>KHHMIATA. 3a HETO CE BEJIM YILUTE AEKA € BUULULAH 60 KDYHCHUUATLLA.

Heka e pgapgeH koHBekceH uyeTHpuarodHuk ABCD u Heka ACNBD=C.
Cekoe off HapeHHTE IIIeCT TBP/ICHA € JOBOJIEH yCIOB (T.€. ipu3Hax) 3a BIUIIAHOCT
Ha YeTUPUATOJHUKOT ABCD BO Kpy>KHHIIA.

1° ZBAD+ £ZBCD =180 2° /BAC=/BDC 3° AABS~ ADCS
4° AS-SC=BS-SD 5° AB-CD+BC-AD=AC - BD
6° IlooHoxcjaitia Ha Hopmaauitie ciiywitienu 00 D Ha AABC aexcaiti Ha eOHa
iipasa (Cumiiconosa iipasa).
3Haun, aKo € MCHOTHET HEKOj Off yciuoBuTe 1° —6°, Toramr 4eTHpHaroIHAKOT
€ TeTUBEH. 3a CHTe IIeCT NMPHU3HANM BaXXW M OOPATHOTO: aKO UYETHPUATOIHHUKOT €
TEeTHUBEH, TOTAaIllI Baxar 1° —6°.

Kapaxwepuciuuvnu ceojcuiéa na wellu8HUOW 4eluupuazoNHuUK

Teopema 1. Yeiuupuazoanuxoiu ABCD e ieitiusen
axo u camo ako ZBAD + ZBCD =180".
Hoxa3. Heka ABCD e TETUBEH YETUPUATOJIHUK U

Heka O e LEeHTapoT Ha OluIlIaHaTa KpyxKHua. Aronotr ZBOD
€ IleHTpaJieH, a £BAD e nepudepeH aros Haj UCTHOT JakK 1a,

ZBAD=1/BOD. Wcro taka, £BCD=1(360°—ZBOD).

3uauwn £BAD + £BCD =1 ZBOD +1 (360" - ZBOD) =180".

(Ja 3abenmexxnMe fieKa U APYTHOT Hap CIPOTHBHU arjd ce
cyIuieMeHTHH. 301IT0?)




OGpaTHO, HeKa BO 4eTHpUArOMHUKOT ABCD Baxu /BAD+ /BCD =180".
Ke mokaxeme gexa ABCD e TeTHBEH 4eTHPHAroJHHUK. Jla NpETHOCTaBHME JeKa
ABCD He e TETHBEH YETHPHUATONHIUK, T.€. HEKa TOUKaTta D He JIeXXHW Ha KpyKHUIaTa
k (upt. 1). Heka D, = AD nk. Yerupmaromaukotr ABCD, e TETHBEH, I1a O HpeT-

XOJIHO JIOKaXaHOTO cienyBa Aaeka ZBAD,+ /BCD, =180°. Ho, £BAD, = 4ZBAD wu
Z/BCD = /BCD,, nanmame: £BAD+ /BCD, =180°, m £BAD + ZBCD <180°. Tlocnen-

HOBO € TPOTHBPEYHO CO MpEeTHocTaBKaTa jeka ~ZBAD+ /BCD =180°. CiencTBeHO,
ToukaTa D Mopa jja J€Xu Ha k, T.e. YeTUPUArONHUKOT ABCD € TeTUBEH. AHAJIOTHO Ce
foafa 1o IpOTUBPEYHOCT aKo ce 3eMe ToukaTa D a e HaiBOpelllHa 3a KpyKHHULATa.

Teopema 2. Yeiuupuazoanuxoiti ABCD e iueitiu-
8eH ako u camo ako LBAC = ZBDC.

Hoxa3. Heka ABCD e TETUBEH YE€THPUATOJHUK.
Toram Ttoukute 4, B, C, D nexaT Ha WCTa KPyKHALA U
armure ZBAC u ZBDC ce nepudepHu ariu Haj UCT JIaK
(upt.2), ma ZBAC = ZBDC.

OO0paTtHo, HEKa /BAC = Z/BDC. Ke nokaxkeme ne-

Ka TWE arym ce nepuepHn ariy Haf UCT Jak BC, HA KPyX-
HUIATa ompenesieHa co Touknte 4, B u C. [la mpeTmnoctaBuMe
JieKa THe He ce TepuepHH arjy Off eIHa KPYXKHUIIA, T.€. TOY-

Kara D He JIe3KH Ha KPY>KHUIATA, TYKY HaiBOp Off Hea (UpT.3).
Toram BD ja cedye Kpy:KHuUIaTa Bo Touka D, 1 ce ¢hopmupa

Tpuaroqauk ADD,C npu mro ZBD,C e HajBOpeLIeH 3a TOj
Tpuaronnuk. Toa 3Hauu fieka ZBDC + £ZDCD, = ZBD,C,
T.e. ZBDC < ZBD,C, T.e. ZBAC=/BDC< £ZBD,C. Ho
ZBAC u ZBD,C ce nepupepHu arnu Haj UCT JIaK IIITO 3Ha-

g 6u Mopase f1a ce eHakBu. On mobreHaTa MPOTUBPEYHOCT
cienyBa feka Z/BAC u ZBDC ce nepucpepHH ariu Haj UCT
JIaK, T.e. ToukuTe A, B, C, D, nexat Ha UCTa KPYy>KHUILIA.
OBie MPU3HAKOT CE COCTON BO TBPAEHETO:
Ako /BAC = ZBDC, imiozaut ABCD e itieitiuen 4eiiupazoaHuk.

Teopema 3. UYeiiupuazoanuxoiti ABCD e iueitiugeH axko u camo axko
AABC ~ ADCS .

Hoxa3. Axo ABCD e teruBeH Toram, crnopef 1.2, ZBAC=/BDC n
ZASB = ZCSD kako HakpcHHu ariu (Hpt.2). On npu3HaKoT "arom-aron" 3a CIMYHOCT
Ha Tpuarojasauny umMame AABS ~ ADCS'.

OO0patHo, Heka AABS ~ ADCS . Toramt /BAC = ZBDC, na cnopep 1.2 cue-

nyBa neka ABCD e tetuBeH. 3Haum: AABS ~ ADCS e [OBOIJIEH yCIIOB 3a YeTHpHUa-
ronHukKoT ABCD na € TeTUBEH.

Teopema 4. ABCD e ineiiusern 4eiiupuazoaHuk ako U Camo akKo
AS-SC=BS-SD.
Jloka3. ABCD e TeTUBEH YETAPHAATOJHUK <> AABS ~ ADCS < AS:SD =BS:SC

< AS-SC=BS-SD . (O CIMYHOCTA HA TPUATOHUIMTE BAXKAT M YIITE HEKOW PABCHCTBA.
Hajnu ru!)



Teopema 5. (na ITivoaomej) Yeiiupuazoanuxoiti ABCD e iteiiueen axko u
camo ako

AB-CD+BC-AD = AC-BD. (1)

Jloxas. Ke JloKaxKeMe IpBo fieka ako ABCD e Tetu-
BEH YETHPHAroJHMK Toraml Basku paBeHcTBoTo (1). TToBmne-
KyBaMe npaBa BE, Taka mto E € AC u IIpuTOoa Jia € UCIoII-
HeTO LABE = Z/DBC. Ha 1pT. 4, co efHaKBU OPOjKHU ce 03-

HaueHM eJHAKBUTE ariii Kako nepuepHy ariiv Haj| UCT JIaK.
AABE ~ ADBC = AB:BD = AE:CD = AB-CD = BD- AE.
IToroa, amamorno, ABCE ~ ABDA = BC:BD=CE: AD

= B_C-E=E~@.3Halm, G

AB-CD+BC-AD = (AE+CE)-BD = AC- BD. D

O6patHo, Heka Baxu (1). Ke mokaxke-
Me TIPBO JieKa 3a KOj OMII0 KOHBEKCEH YeTHPHA-

TOJTHUK BaKN
AB-CD+BC-AD> AC-BD . F
I'm m36upame Toukure E, F u G EpT. 5), C
Takaro AB-AE =1, AC-AF =1, AD-AG =1.
Toramr: 4 E
AB -AE=AC -AF = AD - AG =1 ) Hpr. 3

Oj npBOTO pPaBEHCTBO, E:R:F:E, a aronor ZCAB € 3aeqHWYKHA
aron 3a AABC wm AAFE . Cnopen toa, AABC ~ AAFE . 3atoa, /ABC =/AFE n

AC:BC = AE : EF ,1.e. EF = BCAE Mopanu AE =L nobusame EF =—8C_
AC 4B AB-AC

Opn BTOpOTO paBeHCTBO BO (2) Ke mMmame AD: AC = AF : AG, a aronor
ZCAD e 3aeganuku aron 3a AACD n AAGF. 3Haun Baxxu u AADC ~ AAFG . Y Tyka

MOJKeMe j1a 3aKiyanme ieka ZADC = ZAFG u AC:CD = AG :GF, T.e. GF = _Ez@—.

Ho, 4G =-L, na GF = =<2
AD AC-AD

KoHeuHO M Off TpeTOTO paBeHCTBO BO (2) moOmBame E:E:E:E, a
aronotr /DAB e 3aemHuuku 3a ABAD u AGAE, na ABAD ~ AGAE. 3Haun

AD:BD = AE: EG, T.e. EG =224E Ho, AE =-L ma EG=—B2_
AD 4B AB-AD

On cBojcTBaTa Ha TPHMArojHMK, 3a KOHKpeTHHMOT AGEF  Baxu

EF + GF > EG . AKO ' 3aMeHIMe HW3pa3uTe WITO T'M fOOMBME 3a ﬁ, 57 u EG ke

nobueme —BC_ 4 D> _BD 1o AB.CD+BC-AD > AC-BD.
ABAC  AC-AD  AB-AD

OuwnrnenHo, paBeHCTBO BO (2) BaxW ako EF +GF = EG, a UOCIEHOBO €

TOYHO aKo 30MpOT Ha ABaTa arau kaj F e 180°, ogHocHO ako £ABC+ ZADC =180°.
3HaumW, akKo BaXXW paBeHCTBOTO (1), Toram ueTHpHarodrHUKOT ABCD e TETHBEH.
(Joka3oT Ha oBaa TeopeMa MoXxe fa ce Buau u Bo Curma 6p.37).



Teopema 6 (na Cumiicon). Yeiuiupuazoanukoii ABCD e iteitiueen axko u
camo ako HoOHoXCjallla Ha Hopmaautie ciywitienu 00 D Ha cttiparuitie 00 AABC ce
KOAUHEApHU.

Hoka3s. Hexa ABCD e TeTUBEH M HeKa MOJHOXjaTa Ha HOpPMAaJHUTe CITyII-
TeHn off TeMeTo D Ha crpanute BC, AC u AB ce A4,,B, m C, coomBeTHO (TpT. 6).

Ke mokaxeme jeka /DB,C, + ZDB, 4, =180°. bunejku DC,AB, € TeTUBEH UYCTH-
puaronnuk (£DCyA+ £DB;A=90°+90° =180"), umam £DB,C, = £LDAC, e (T.2).
Bupejku ABCD e TetuBeH, £LDAC, =180° —£ZDAB=/DCB. bupejku DB 4,C e
retusen ( ZDB,C = ZDA,C =90°), /DB A, =180° — ZDCA,. Ho, /DCA, = ZDCB,
na 3Haun £DB,C, + ZDB 4, = ZDCB+180° — ZDCB =180°, a Toa 3Hauu fieka 4, B,

u Cl JIEKaT Ha €[Ha npaBa.

O6patHO, HEKa ABCD e 4eTUpUarolHuK U
HOpMajuTe coymTeHu of D KoH AABC ru ceyat
BC,ACuABBO A, B; u C| coofseTHO, T.UL. A, B; u C,

ce xonuHeapHu. Toram, £DB,C\+ £DB; 4, =180°, na
ZDB,C, =180°- £DB, A, = ZDCA, = ZDCB (3aToa mro
DB, 4,C e Terusen). bupejkn u DC,AB, e TeTHBeH,
cienyBa fieka £DB,C, = ZDAC, =180°— £ZDAB. Cnen-

ctBeHOo, ZDCB =180° — ZDAB, 1.e ABCD ¢ TeTUBEH

YeTUPHUATOJHUK.
Kopucrejkn v 0Bre pU3HAIM MOXKEME Jla pelrMe MHOTY 3ajjlaud Ha Tema:
"Ilanu gageHuTe TOUKY JIEXKaT Ha eJHa Kpy>KHuna?".

Pewenu 3adaqu D
3apaga 1. CuMmeTpanuTe Ha arjiuTe HAa KOH- C
BEKCEH ueTupuaronuuk ABCD ¢hopmupaaT KOHBEK-
ceH yetupuaromauk KLMN (upr. 7). [Jokaxku eka
okony KLMN MOXKe fia ce OIULIE KPY>KHULIA.
Pemenne. Ke nokaxeme fjeka BO 4eTHPH- K
aromaukor KLMN, /L+/H =180°. Jla ru o3Ha- y 3

YuMe U ariluTe BO YETUPUATONHUKOT ABCD co
A,B,C u D coopBetHo. On ABCL mmame

/L =180° —%(ZB-FZC)
n on AAHD nmame
_ o _ 1
ZH =180 —7(4A+4D).
3uaun AL+ /H =360° —% -360° = 180°, T.e.

okony KLMN Moxe fia ce OnuIe KPy>KHULA.

3apmaua 2. [IBe Kpy>XHHULIU ce ceyaT BO TOUKUTE
C n D. Hu3 npousBonHa To4yka M of orceukara CD ce
noBJjiedeHn orceuyknTe AB m EF, Tau. A m B jexar Ha Hpr. 8
elHaTa KPy>KHUNA, a E u F Ha fipyrata (pT. 8). [Ipuroa, co 4, B, E u F He Jexkar Ha

ucrta npasa. JJokaxu fieka 4, B, E u F' nexaT Ha UCTa KPY>KHUIIA.



Pemenne. M e BHaTpelllHa TOYKa 3a [ABETE KPYKHUIIM, T1a OfI CBOjCTBATa Ha
KpyXHuia umame MA-MB = MC - MD . (Bunu Curma 45, CTernieH Ha TOYKa BO OJHOC
Ha KpyXHH1a). AHanorao mmame ME - MF = MC-MD . 3Haun MA-MB = ME - MF .
Bunejku M e npecek Ha IujaroHajINTe Ha YeTUPUATOIHUKOT AFBE, off npu3HakoT 4°,
cinenyBa fieka AFBE € TeTUBEH 4YETUPUATONHUK, T.e. 4, B, E u F nexaT Ha HcTa
KPY>KHHILIA.

3apaua 3. Bo Toukute B u C off efHa Kpy>KHHIIA
IIOBJICUCHU CE€ TAHIMEHTH KOM CE cedyaT BO Toukarta A.

(upt. 9). Hus nponsBonHa Touka P o Kpy>KHHUIATa, TOB-
neyeHu ce nmpaBd PC; HOpPMAlHO Ha TaHreHTara AB,

PB, vopmanuo Ha Tanrenrata AC u PA; HOpMallHO Ha

_2 E— E—
orceukara BC. [la ce mokaxe neka PA = PBi-PC;.

Pemenne. I'n nosp3yBame orceukure PB, P, 4,C,
u A4,B,. Hopagm £PA,C+ £PB,C=90°+90° =180° m Hpr. 9
ZPC B+ /ZPA;B=90°+90° =180° cnemyBa aeka PB,CA, m PA,BC, ce TeTHBHA
yerupuarognuny. Op BTOPHOT IpU3HAK, 3a YETUPUATONHUKOT PB,CA; Baxu
ZPB/ A =ZPCA, mn 3a PABC, Baxu /LC BP=/C/AP. AHaNoruo Baxu u

ZPA\B, = ZPCB,, ZPBA, = ZPC|4,. He3aBucHo oj oBaa 3ajaya, KOPHCTEjKU TH

CBOjcTBaTa Ha IeHTpaleH U mepupepeH aroy, Kako W Ha TaHTeHTa Ha KPY>KHUIIA,
MOXKeTe fma TokaxkeTe jieka 3a mnepudepnor LPCB w TaHreHrata AB Baxu
ZPCB =/C\BP. CnuuHo, 3a nepudepHuor <PBC u TaHrestara AC Baxu

ZPBC = ZPCB,. 3naun uMame:
ZPB A, = ZPCA, = LPCB=/ZCBP=/C 4P u
ZPC|A, = ZPBA, = ZPBC = ZPCB| = ZPA,B,.
Cera o IpU3HAKOT 3a CAMYHOCT Ha TPUATOJNHHULM cienysa aeka A4,C, P~ AB A P.

3uaun PA; : PB1 = PC, :ﬂl,T.e. ﬂz = PB,-PC;.

3agaua 4. Bo AABC, AD, BE n CF ce BucuHU. [loKaKu ieka:

a) ZBED=/BEF; Cc
6) ABFD ~ ABCA . D
Pemenne. a) [Ja ro o3HauMMe OpPTOLEHTAPOT B
co H (upr. 10). LAEH + ZAFH =90°+90°=180°, na
AFHE e TETHBEH 4YETUPUArolHUK. 3HauyH,
/FAH = /ZHEF. Ananorso, ox toa mro u ECDH e 4 B
TETUBEH YeTUPUATONHUK, LHED = Z/DCH . J1a 3a6e- F Lipr. 10

JIeXXUMe JieKa:
ZFAH = ZBAD, ZHEF = ZBED n ZDCH = ZBCF.

On ABAD wumame <£BAD=90°-/B, t.e. /BAD=/BCF. 3Haun,
/BED = /BCF = /BAD = /BEF.

6) bunejku LAFC = ZADC (=90°), AFDC e TeTnBeH YeTupuaroiuuk. [lopaau



MPBUOT Npu3HaK, LBFD =180°—- LAFD = Z/DCA; Z/DCA= /BCA,na £BFD = /BCA;

/B e 3aequnuku 32 ABFD u ABCA , na off IpU3HAKOT 34 CIMYHOCT HA TPUATOJIHULIN
cnenyBa ABFD ~ ABCA .

3aoa4u 3a camociuojna padouwa

5. Heka ABCD e TeTUBEH 4eTUPHAroNHUK U HeKa AE u CF ce BUCHHUTE
CIYyLITeHU KOH cTpanute BCu AB coopgseTHo. Heka AE u CF ce ceyaT BO TOY-
kata P. Jlokaxu neka ZADC = ZAPC.

6. Op mpousBoiHAa TOYKa M BO BHATpPEIIHOCTA Ha AafeH ocTrap aron A4 ce
CIyIITeHH HopManu MP u MQ KOH KpauuTe Ha arojoT. Of ToukaTta 4 € cIylTeHa

HOpMayia KOH orceukata PQ. Jla ce mokaxke aeka /PAK = /MAQ . (Yuatucituso.
Hckopuctr TO BTOPHOT NPHU3HAK. )

7. Ila ce mokaxke fieKa ako BO €JIeH KOHBEKCEeH meTaroiHuk ABCDE Baxu
/ABC =ZADE wn /AEC =/ADB, Torami Baxun uBAC=/DAE. (Yuauwiciuso.
O3Haun ro npecekoT Ha BD u CE ¥ corjiefiaj T'M TETUBHUTE YETUPUATOIHUIM IITO
ce popMupaar).

8. dagen e ocrpoaroneH TpuaronHuk AABC. Heka CDu AE ce BUCHHUTE
nosyieueHn KoH AB m BC coopsetHo. Heka K e mpomsBoisiHa Touka ofy DB u Heka
H e AE, T E e touka of orceukata AH . IloBnexyBame HopMaina of A ko HK .

ITpecexor Ha HOpmanmaTta co CD ro osHauyBame co M . Heka P=NKNCD 1un
L =PKNBC . Qokaxu fieka AMLC e TeTHBeH yeTupuaronHuk. (Yuaiuciiso. Corne-
naj meka M e oproueHTap Ha AAPK u ynoTpeGu ro mecTHOT IPU3HaK).
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