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1 IlenTpaJibHble U BOUCAHHBbIE yTJIbI

LlenTpanbHbIit yroJa

IlenTpanbHBIM YTIJIOM HAa3bIBAETCS YIOJ C BEPIIMHONH B IEHTPE
okpykHOCTH. [IycTh TOukn A u B jiexkaT Ha OKPYZKHOCTHU C IIEHTPOM B

rouke O. Torma yron AOB — neHTpaJibHbIIA.

I'panycnas mepa ayru

[Iycte LAOB = «. I'pagycroit mepoit nyru AB GyneM Ha3bBATH I'pa-
JIyCHYIO Mepy IIeHTPAJIbHOI'O yIVIa, KOTOPBIH ONMPAETCs HA ITY JyIY.
Torna

AB=a

BnucanHsbIlilt yroa

BrnucaHHBIM yrJIOM Ha3BIBAETCS yTOJI, BEPIIMHA KOTOPOI'O JIEXKUAT HA
OKPY?KHOCTHU, & €r0 CTOPOHBI TIEPECEKAIOT ITY OKPYKHOCTb.

Yron AC B — BOuCaHHBIIA.

DakT Nel

Bee Brmcanubie yriibl, onmparonmecss Ha ayry AB, paBHBI IOJOBHHE
[EHTPAJILHOTO YTJIa, OMUPAIOIIErOCs Ha ITY JyTY.

loka3zaTeibCTBO

IIposenem OC. Torma AO = BO = CO xax paauychl OKPYKHOCTH,
sunaqnt, Tpeyroibankun AOC, BOC u AOB — pasuobepennbie. Torma
VIUIBI DU WX OCHOBAHUSIX MOIIAPHO PABHBI.

ycrs ZOAC = LZOCA=2u ZOBC = ZOCB = y.

B tpeyronpanke AOB ZAOB = «. Torma

LOAB = ZOBA = 90° — %
CymmMma yrioB Tpeyrosbauka ABC paBHa

«@
20+ 2y +180° —a=180° = =x+4+y= 3
Takum o6pazom, srucanubiii yron AC B pasen nosiosune yria AOB.

31ech MBL pa3obpasm He BCe CIydan Pacrookennss Toukn C, Tak Kak

MBI [TOJIb30BAJIACH TeM, uTo Touka O jexkut BayTpu yria AC B, uro He

BCer'Zla Tak. ILOKaSaTeJIbCTBO B APYyrux cjay4dadx aHaJIOTUYIHO.



CaencrBus n3 dakra Nel

Caencrue Nel

Brucanubie yribl, onuparomniuecs Ha OIHY U Ty K€ JIyTy, PaBHBI.
Joka3zaTreabCcTBO

N3 dakra Nel cimemyer, 9TO BIUCAHHBIN YroJI, OMUPAIOIIUICS Ha JIyTY,
pPaBeH [TOJIOBUHE IEHTPAJIBHOI'O YIJIa, OMUPAIOIIEr0Cs Ha ITY XKe JyTy, a
3HAYUT PABEH U [TOJIOBUHE I'PALyCHON MepbI 9To# yru. Takum obpazom,
BCe BIIMCAHHBIE YIJIbI, ONMHUPAIONINECS HA OIHY U Ty K€ YTy, PaBHBI

MEeXK Ty CODOii.

Caencreue Ne2

Brucammblit yros, omuparonuiics Ha IuaMeTp OKPY2KHOCTH, paBeH 90°.
dokazaTebCcTBO
JleficTBUTEILHO, TAKOW YroJI OMUPAETCsl Ha YTy, IPaJyCcHasi Mepa KO-

Topoit pasHa 180°, ciemoBaTe/IbHO, OH PaBEH

3agaum Ha dakT N°1 u ero cjejacTBus

3agaua Nel. B okpyxkuocru ¢ nearpom O orpesku AC uw BD —
nuamerpsl. [lenrpanbasiit yron AOD pasen 24°. Haiiaure BiimcanHbIi

yron AC'B. OtBer jaiiTe B rpajiycax.

OTBer

78

Permienune

IIposenem AB. AC — nuamerp, suauut, L ABC = 90°.

Vron BAC — Buucannslit, onupatonuiics ua gayry BC, Torma oH paBeH
[IOJIOBHHE TIeHTpajbHOoro yriia BOC.

Yruet AOD n BOD paBHBI KaK BePTHKaJbHBIE, CJIEI0BATEILHO,
1 1 1 o o
Torya mo cymme yrioB Tpeyrosbauka ABC

LACB =180° — LZABC — ZBAC = 180° — 90° — 12° = 78°
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3amagya Ne2. Haiiqure BumcaHHBI yroJi, ONUPAMOIIMANACS Ha YTy,

JUTIHA KOTOPOII paBHA é JUHBL OKpy2kHOCTU. OTBET JaiiTe B rpajycax.

OTBer
36

Pemtenue
I'pamycuas mepa Bceil okpyzkuoctu paBHa 360°, Torma JaHHBI HAM

BIIMCAHHBII yIroJ olMpaeTcd Ha Jyry, I'pa/lyCHasd Mepa KOTOpOil paBHa
1
360° - — =T72°
)

Broucanubrit yron paBeH MOJIOBUHE JYTH, HA KOTOPYIO OMUPAETCs, TO
€CTh paBeH
1
72° - — = 36°
2

3agaua Ne3. UYernipéxyrosbunk ABCD Bumcan B OKPY’KHOCTD.
VYron ABC pasen 98°, yron CAD pasen 44°. Haiinure yron ABD.

OtBer jaiiTe B Tpajiycax.

OTBer
54

Penienue

Tax Kak BIUCAHHBIE YTJIbI, OMUPAIONINECH HA OJHY /YTy, PABHBI, TO
LCAD = /DBC,
IIOCKOJIbKY 3TH yIUIibl onmparorcs Ha jyry C'D. Torma umeem:

/ZABD = /ABC — Z/DBC = LZABC — LZCOAD = 98° — 44° = 54°




2 KacarejabHbie

PakT Ne2

Paunyc, mpoBeneHHbIT K TOYKEe KaCaHUS, TEPIEHIUKYIAPEH

KacaTeJIbHOM.

3amaua Ha dakT N2

3amaya Ne4. Kacaresnbabie B Toukax A u B K OKpY?KHOCTH C II€H-
TpoM B Touke O mepecekatorcs 1o yriiom 56°. Haidinmre yron ABO.

OTBer jaiiTe B Tpajiycax.

OTBer
28

Penienue
ITo dpaxTy Ne2
/ZOAP = ZOBP = 90°

Orpesku OA u OB paBHBI Kak pajunychbl. Torjga mpsiMOyTroJbHbIE TPe-
yrosibauku APQO u BPQO pasHbl 110 Karery u o0Imeit runorenyse PO.

B PaBHBIX TPEYT'OJIbHUKAaX COOTBETCTBEHHBIC 3JICMEHTHI PaBHBI, 3HAYUT,

AP =BPu LAPO = ZBPO.

Baxkubrii dpakr

Takum obpazom, MBI JIOKa3aJIu emle OauH (HaKT — OTPE3KU KACATeJIb-

HBIX K OKDPY2KHOCTH, ITPDOBEJICHHbIE U3 OJIHONM TOYKHU, PABHBI U COCTaB-
JIAIOT paBHBbIE YIJIbI C IIPAMOM, IIPOXOJIAIeil Yepe3 3Ty TOYKY U IIEHTD

OKPY2KHOCTH.

IIponosi>kenue perreHust

ITo nokazannomy TpeyrosbHuk ABP paBHOOEIPEHHBIH, [I09TOMY

/PAB = /PBA = - (180° — 56°) = 62°

DN =

Torma
ZABO = 90° — ZPBA = 90° — 62° = 28°




HpO BIOUCAHHBIN 9eTbIPEXYTI'OJIbHUK

BrcauHbIil 9e€ThIPEXyTOJBHUK — 3TO YETHIPEXYTOJIbHUK, BCE BEPITUHBI KOTO-
pOro JIeXKaT Ha OJTHON OKPY?KHOCTH.

CsotictBo Nel

CymMMa TpOTHBOIIOJIOXKHBIX YIVIOB BIIMCAHHOI'O UETHIPEXYTO/IbHUKA paBHa 180°.
JlokazaTreabCcTBO

Pacemorpum Brimcanusiit gersipexyroabauk ABCD.

IIycts ZADC = o, ZABC = . Torpa yroJ « pasen nosiopute ayru ABC, a yroj

B — nosiosune ayru ADC, 3uadnr,

_ ABC ADC _ 360°

2+2 2:180

a+p

IIpusnak Nel

Ecm cymma TpOTHBOTOIOKHBIX YIVIOB YETHIpEXyTrobHUKa paBHa 180°, TO BOKpyT
HEro MOXKHO OIHUCATH OKPY2KHOCTb.

JoxkaszbiBaeTcst 3TOT BaKT € MOMOIIBIO PACCYKACHUN OT TpoTUBHOTrO. [Ipemmaraem
YUTATEISIM TTPOBECTH UX CAMOCTOSTEIHHO.

CgoiicTBo Ne2

Ecin derbipexyro/bHUK BIMCAHHBINA, TO YIVIbI, ONUPAIOIINECS HA OIHY CTOPOHY,
paBHBI

IIpn3nak Ne2

Eciu B 4eThIpexyrosbHUKE yIJIbl, OIMUPAIONTUECS HA OJIHY CTOPOHY, PABHBI, TO OH

BINCAHHBIN.

Pentenune 3agaum Ha pakT Ne2 yepe3 BOUCAHHBIN YeTHIPEXYTOJIbHUK

Ilo dpaxty Ne2
/OAP = Z0OBP = 90°

Torga B yerbipexyrosbauke AOBP cyMMa NpOTUBOIOJIOXKHBIX yryioB OAP
u OBP pasna 180°, suaunt, AOBP — BuucanHbIii.

Orpesku OA u OB paBHbI Kak pajgnychl. Torja mpsMoyroJibHbIE TPEyTroJib-
uuku APO u BPO pasubl 110 Katety u obireii rurnorenyse PO.

B PaBHBIX TpPEYTOJIbHUKaX COOTBETCTBEHHbIEC 3JJIEMEHTHBI pPaBHBI, 3HAYUT,

/APO = /BPO. Torna
ZAPO = Z/BPO = %AAPB = 28°

Bo Brmmcannom uersipexyrosbanke AOBP yrast ABO u APO onupatorcst

Ha OJHY CTODOHY, 3HAUUT,

ZABO = LAPO = 28°



DakT Ne3

Vros Mexk 1y XOPI0ii U KACaTeIbHOM PABEH BIIMCAHHOMY YIJIy, OITMPAOIIEMYCS
Ha YTy, OTCEYCHHYIO XOPJOil.

Jloka3zaTesibCTBO

[IycTb yros mexmy KacaTeJbHOW M XOpIOil paBeH «, a Touka (O — IEHTp
okpyzkuocTu. Torma pagmyc OK mepreHInKy/IsipeH KacaTeIbHOi, CIe0Ba-

TeJIbHO,

ZOKA=90° — «
Orpesku OA u OK pasubl Kak pamunycel, 3uadnt, AOAK — pasaobGeapeH-

HBIil, TO €CTh

LOAK = ZOKA=90°-a = /LKOA=20a = JABK =«

3agauya Ha dpakT Ne3

Sagaua Ne5.  Vrou mexiy xopmnoit AB u kacarenbuoit BC' K OKpyKHOCTH
pasen 32°. Haiijure Besmumny MeHbINEH Jyru, crsarmBaeMoi xoppoit AB.

OtBer jaiiTe B Tpajiycax.

OTtBer
64

Pemienue
ITo dakry Ne3 Z/C BA paBen BImcaHHOMY yTiTy, onmparoniemycs Ha AB .
Buwucannbrit yrou, onmparomniuiicst Ha nyry AB, paBeH HOJOBUHE IEHTPATBHO-

ro yrJjia, OIIMPAIOIErocst Ha 3Ty Ayry. Torma

ZCBA = %ABOA

I'pagycnas Mepa ayrm paBHA IEHTPAIBHOMY YIJIy, KOTODBI OMUPAECTCI Ha

STy IyTY, TO €CTh /BOA =AB

Haitnem rpagycuyio Mepy AB:
AB= /BOA =2/CBA =2-32° = 64°

3HaunT, TpaJlyCHas Mepa MeHbIIell Jyru, crarmBaeMoii xopjoit AB pasma

64°.

Koncrpykius aasa Ne16 uz EI'D

[Iycth ecrh JiBé OKPYKHOCTH, KACAIOIIHECS BHYTPEHHUM OOPa30M B TOYKE
P. TIposemem nBe mpousBosibHble Xopbl PB u PC' 6osbIieit OKPYKHOCTH.
[IycTb oHM TIepecekaroT MeHbIIYIO B TOYkKax A u [ coorBeTcTBeHHO. Torima
AD || BC.

JlokazaTreabCTBO

IIposenem obmyio kacarenbuyio PK. Torma o dakrty Ne3
/KPA=/ADPu /KPB=/BCP

Vot KPA u K PB paBHBI, 3HAUNT,
/ADP=/BCP = AD| BC

P
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259




3 Cekyinue, XOpAbl U yIJbl MEXK/y HAMU

PDakT Neq4

YToJ1 MEXKJTy CEeKYIIUMHU, ITPOBEJIECHHBIMU U3 OJHOW TOYKHU
K OKDYKHOCTH, PaBeH IOJYPa3HOCTU YT, 3aKJIOUEHHBIX
Me}K,Hy HUMMN:
o=t (AVB — ci))
2
,Z[OKaSaTe.T[])CTBO

[Iposenem AD. ITo paxty Nel mbr Mmoxkem Haditu yriaet ADB
u CAD :

/ADB = %AVB u LZOAD = %CVD
3amernm, uro LADB — Buemnawmii jqyist AADE, Torga

JADB = /CAD + /JAEB = a= % (AVB . 07))

3anaya Ha dakT N4

3amada Ne6. Haiigure yron ACB MeXy CEeKyIIUMU U3 TOYKU
C' K OKpyxKHOCTH, eciin Brucanuble yribl ADB u DAFE onupa-
I0TC Ha JIyI'M OKPY?KHOCTH C IpajycHbiMu Mepamu 118° u 38°

coorBercTBeHHO. OTBET JaiiTe B rpajrycax.

OTBer
40

Pemienne
ITo dbaxty N4
LACB =

(AVB - DVE) = = (118° - 38°) = % -80° = 40°

DO~
| —

DakT Nej

VT0J1 MEXK Ty TIePeCEKAIOTIIMUCS XOP/IaMU OKPYKHOCTH PABEH TI0-

JIyCyMMe JIyT, 3aKJIIOY€HHBIX MEK/Ly HUMU:
1 N2 ~
a=3 (AB T CD)

JokazaTesbCcTBO
IIposenem AC. ITo daxty Nel mbr moxkeMm Haiitu yruist ACB u
CAD :

ZACB = %AVB u /CAD = %CVD

3amernm, uro LZAPB — suemmuuit qiua AAPC, Torna

1 ~ ~—
LAPB=LCAD+ZACB = a=3 (AB T CD)



3agadya Ha dakT Neb

Bagaua Ne7. Xopawt AC u BD nepecekaiores B Touke S. lyra AB, D
sakJouéanas BayTpu yria ASB, pasua 40°, a gyra CD, 3ak/o4yén- C
nag BayTpu yria CSD, pasua 14°. Haiinure ZASB. Otser naiite B A
rpajycax.
OrtBer
27 B
Pemienune
ITo dakTy Neb
OrHoulenus KacCaTeJIbHbIX, CEKYIIINX U XOPA
K O
A
B
K O
A
B

1 — N 1 1
JASB = - (AB + CD) = = - (40° + 14°) = - - 54° = 27°
s 2( +CD) 5 (40°+14%) = 5540 = 27

PDakT N6
Ksaapar kacaTenbHOI paBeH TPOU3BEICHNUIO CEKYITEll Ha ee BHEITHIO
qacCThb.:

OK?=0A-0B

dokazaTesbCcTBO

i o _
0 darry N3 JAKO = %AK — /KBA

B tpeyrompunkax KOAunw BOK ZAKO = Z/KBA u ZKOB — obmuit.
Torma AKOA ~ ABOK 1o aByM yriiaM. 3aIuileM OTHOIIEHUE TO/I0-
Oust: KA KO O0OA 9

3amada Ha dakT Ne6

3amada Ne8. I3 rouku A BHe OKPY’KHOCTH IIpOBejieHa KacarejabHass AB u ceky-
mast AD, kak mokasaHo Ha Kaprunke. Haitaure muny orpeska AC, ecniu CD = 14,
a AB = 6v/2.

& A
OTBer
4 C
Penienne
O6os3naunm AC 3a x. Torma
AD=AC+CD=x2+14
ITo dakty Ne6 D

AB?> = AC-AD = 72=14z +2°

Pemum kBajspaTHOE ypaBHeHHe U HOay4duM 1 = 4 u x9 = —18. U3 1Byx KopHeit
MTOAXOUT TOJIBKO = 4, TaKk KakK JJINHA — BeJIMYWHA HEOTPUIATEIbHAS, IIOITOMY

AC = 4.

10



PakT Ne7

st nanHoil OKpy2KHOCTH U TOUKH () BHE OKPYKHOCTU ITPOM3BEICHUE

CeKyIIell Ha ee BHEIIHIO YaCTh — BEJIUYIHHA MOCTOSHHAS:
OA-OB=0D-0C

JokasaTeabCcTBO
IIpoBesem kacarenpHyto K OKpy2kHOCTH U3 Toukn O. IlycTh oHa Kaca-

eTcsl OKPYKHOCTH B Touke K.
ITo paxty N6
OK?=0A-0OB

OK?=0D-0C

Torma
OA-OB=0D-0C

PakT Ne8

IIpousBejieHusi OTPE3KOB MEPECEKAIOIIIXCsT XOP/I PABHBI:
AO-0OC = BO-0D

JokazaTesbcTBO
ITo dakty Nel )
LACD = §AD =/ABD

Pacemorpum tpeyronbankn BOA u COD
1. ZOCD = ZOBA;
2. ZAOB = ZDOC kak BepTHKAJbHBIE.

Torma ABOA ~ ACOD 1o aBym yriaMm. 3alWIeM OTHOIIEHUE TO/I0-

ous:

BO _BA_ 40
OoC CD OD
BO A0

11




Brnicora MIpAMOYTOJIbBHOI'O TPpEYIroJIbHUKa

OnurieM OKpPYKHOCTH OKOJIO MPSIMOYTOJIbHOTO Tpeyroibhuuka ABC ¢ tps-
MmbiM yriiom C. Torga meatp O 3TOi OKPYKHOCTHU SIBJISIETCS] CEPEJINHON ero
TUIIOTEHY3bI.

HpOBe,ILeM BBICOTY CH u IpOoaJINM €€ I0 IIepeCedYeHUud C OIIMCAHHON OKDPY K-

vocteio B Touke D. Torna CH = DH, tak kak OH — BbIcOTa, & 3HAYAT U
MejimaHa B paBHOGepentaoM Tpeyrosbauke C'OD. 3uaunt, o daxry Ne§ miist

xopa AB u C'D BepHO, 4TO

AH-BH=CH-DH = CH?=AH -BH
5 Ilojie3Hble KOHCTPYKIIUN

OKpy2KHOCTHU, Kacamluecsd BHENTHUM oOpa3om

[TycTh 1Bé OKPYKHOCTH KACAIOTCSA BHEITHUM 00pa3oM B Touke P, a AB — ux obuiasi BHEITHAsSI KacarejbHas. Toraa
ZAPB =90°.

JokazareabcTBO

[TpoBesiem 4vepe3 Touky P OOIy0 BHYTPEHHIOK KacaTe/bHYI0 K 3TUM OKpyxKHOCTsM. [lycTb oHa mnepecekaer AB
B Touke K. Torna zamerum, aro KA u K P — 0oTpe3Kku KacaTe/IbHbIX, IPOBEJIEHHBIE K OKPY’KHOCTU U3 OJHONH TOYKH,
suaunt, KA = KP.

Anajiornuno KB = KP. Torma B Ttpeyronbauke APB PK — MmeauaHa, KOTopasi paBHa IIOJIOBUHE CTOPOHBI, K

KoTOpOii nposejiena. CienoBarenbio, AAPB — npsimoyroJibHbiii, To ectb ZAPB = 90°.

OTtcedeHHblii TTOMOOHBIN TPEYTOJILHUK

[Iycts okpy:KHOCTH mpoxonuT uepe3 BepmuHbl A u C' TpeyroabHUKa
ABC u nepecekaer ero cropousl AB u BC' B Toukax F u F' coorser-
creerno. Torma AABC nonoben AFBE.

JlokazaTeabcTBO

[Iycrs LBAC = «. Torma tak xak ACFFE — BumcanHblil deTbipex-
yronpuuk, To ZEFC = 180° — . 3naunT, cMexkHbI eMy yron BFE
paBeH .

Takum obpazom, rpeyrosibauku ABC u F'BE 110706HBI 110 IBYM yTyIaM:
/BAC = /BFE =au /ZABC y Hux obuuii.

12



6 DJeMeHTapHBbIE CBOICTBA OPTOIEHTPA

Yto Takoe oproreHTp?

I[Iycrs AA;, BB; u CC; — Boicotnl Tpeyroabuuka ABC, H — ux Ttouka mnepecedenus. Touky H mazbiBaioT
opmouernmpom tpeyroibauka ABC, a tpeyroabauk A1 B1C1 — opmompey2oivHukom.

Pacecmorpum ocrpoyrodbubit Tpeyroabank ABC. Kaxkiast u3 BBICOT 3TOr0 TPEYTOJIBHUKA JIEXKUT BHYTPHU HETO, a
3HAYUT U TOYKA MEPECEUEHUs] BBICOT JIEKUT BHYTPU TPEYTOJbHUKA. ECIU 2Ke Mbl BO3bMEM TYIIOYTOJbHBIA TPEYTrOJbHUK
DEF, 10 JiBe BBICOTBI, OIMYIIEHHBIE U3 BEPIIUH OCTPBIX YIJIOB, OY/IyT MPOXOAUTH BHE TPEYrOJLHUKA W TEPECEKaTh
MIPOIOJIZKEHNUsT CTOPOH. TOry1a 9T! BBICOTHI IEPECEKYTCsI BHE TPEYTOJbHUKA, CJIEJI0BATENBLHO, M OPTONEHTP OY/IET JIEXKATH

CHapyKU.

B

3amaua Nel

B mpsimoyrosnsanke ABC D 6uccektpuchl yriia B u BHenHero yria D mepecekaior cropony AD u npsmyo AB B

toukax K u M coorsercrBenno. Jlokaxxkure, aro orpe3ok K M neprenaukyssiper guaronaan BD npsMoyroJbHUKA.

Pemenue

Paccmorpum Tpeyronsauk M BD. B nem DA — BbicoTa, Tak Kak B Cc
DA 1 AB. 450
Hoxraxem, auro BK 1 DM. Ilo ycnoButo DM — OuccekTpu-
ca BHemHero yria D mnpsmoyroibHuka, 3uadnt, LADM = 45°.

Takxxe BK — Ouccekrpuca yria B mpsaMOyrojgbHUKa, 3HAYUT,

/ABK = 45°. :

ITo cymme yrios Tpeyromsauka ADM umeem: A / D

K 45°
JAMD =180° — ZMAD — ZADM = 180° — 90° — 45° = 45°
N

IIycte N — touka nepecevenus npsmeix DM u BK. Tornma o

cyMMe yIJioB Tpeyronbauka BM N umeem:
/BNM =180° — Z/ZBMN — /ZMBN = 180° — 45° — 45° = 90°

Torna BN u DA — Bwicorsl Tpeyroibuuka M BD, nepecekato-
necst B Touke K. 3uauut, M K — Tperbsi BBICOTA ITOrO TPe-

yrosipauKa, TO ectb MK | BD. Yro u TpeboBajioch J10Ka3aTh.

M

13



CsoiicTBO 1

Yeroipexyromapuuku AC1HBy, BA{HCy, CB1HA, sBis-
FOTCSI BIUCAHHBIMU.

dokazaTesbCcTBO

Samerum, uro ZAC1H = LACC 90° wu
/AB1H = ZAB1B =90°, tak kak BBy un CC; —
BBICOTHI Tpeyrosibauka ABC.

Cnenosarensuo, LAC1H + ZAB1H = 180°, 3Hauwur,

AC1HB; — BUHCAHHBII Y€TBIPEXYTOJLHUK, TAK KaK CyM-

Ma €ero IIPOTHBOIIOJIOKHBIX YIJIOoB pasHa 180°.
Yeroipéxyroapuuk BA; HC] sBsieTcsl BIMCAHHBIM, TakK

KaK CyMMa €I'0 IPOTUBOIIOJIO?KHBIX YTJIOB paBHa

/BA1H+4BC1H = /BA1A+/BC;C = 90°+90° = 180°

Yeroipéxyroapouuk CByH A saBisercss BIMCAHHBIM, TakK

KaK CyMMa €ero IIPOTHBOIOJIOXKHBIX yIJIOB paBHA

/CBi1H+/CAH = /CB1B+/CA;A =90°+90° = 180°
CsoiicTBO 2

YeTbIpexyrobHUKT ABABq, BCB,(Ch,

CAC, A aBASIOTCA BIMCAHHBIMU.

JlokazaTesbCcTBO

3ameTnM, 9TO B 4eThIpéxyroibauke ABAy By yr-
gbl AA1B u AB1B, onupalonmecss Ha CTOPOHY
AB, pagabl 90°, sHauut, ABA) B, — BIUCAHHBII Ay
YETHIPEXYTOJIbHUK.

B derwipéxyrompanke BC'B1Cy yriet /BB1C u
/BC:C, onupaomuecst na cropony BC, paBHbBI H

90°, smauut, BCB1(Cy — BIUCAHHBIN YeTHIPEX-

YTOJIbHUK. A B, C
B uersipéxyronsuuke ACA,Cy yroiwt LAAC u

ZAC,C, onupatormuecst Ha cropony AC, paBHBI

90°, snaunt, ACA,C] — BIUCAHHBIA YeTHIPEX-

YTOJLHUK.

Baxknast KOHCTpyKIus

[Iycrs ectsb gBa npsambix yriaa ABD u AC D, KoTopble OMUpaioTcs Ha
OJIHYy CTOPOHY dYeThIpeXyroJbHuKa. Torma derbipexyroibHuk ABCD
sBJsieTcs BuucaHuabiM. Ho 910 He camoe riashoe!

C
l / i s
1 1
HenTpom O ommcaHHOI OKPYKHOCTH JAHHOTO YETHIPEXYTOJIbHUKA, sIB- AUD

sstercst cepequia AD, Tak kak AD — auameTp OMUCAHHON OKpPYZKHO-

cru. Torna AO = BO = CO = DO kak pajuychl.
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CsoiicTBo 3

Touka H siByisieTcst TOUKOI mepecevdenust GucceKTpuc oprorpeyroyibauka A B1Ch.
Jloka3zaTreabCcTBO

3amerum, yro ABA;B| — BIUCAHHBIA YeTBHIPEXYTOJBHUK, TaK Kak
/ZAAB = ZAB1B = 90°, 3nauur, ero Baemuuii yron CA;B; paBen
MIPOTUBOIIOJIOKHOMY BHYTpeHHeMy yriy BAB;.

Amnajyiornano BHemmauit yron BA;C] BOHCAHHOIO YeTBHIPEXYTOJILHUKA
AC A, C1 pasen ero nporuBorosiozkaomy BayTpennemy yriry Cy AC. To-

T'/la UMeeM:

LCA1B) = £LBAB) = /BAC = LC1AC = LBA,C4

3amernm, aro LAA1B = ZAA;C = 90°. 3uaunr,

90° — 4BA101 =90° — ZCAlBl 4 ZAAlCl = ZAAlBl

Takum obpazom, AA; — buccekrpuca yria B A1C1.

A

AHaAJIOrHIHO MBI MOXKEM MOJy9uTh, ut0 BB u C'Cy — OGUCCEeKTPUCHI
yrios A1 B1Cy u A1C1B1 cOOTBETCTBEHHO.
CuesroBaresibHO, TOUKa H sIBJISIeTCsl TOUKON mepecevdeHus: OHCCEKTPHUC

TpeyrosibHuka A1 B1C1, TO €cTh €ro HHIEHTPOM.

7 JlemMa 00 oTparKeHUM OPTOILEHTPA

Touka, cumMmeTprYHast OPTONEHTPY TPEYTOJbHUKA OTHOCUTEJb-

HO CepeJIuHbl CTOPOHBI, JIE2KUT Ha ONMCAHHOI OKPY?KHOCTHU Tpe-

YTrOJbLHUKA.
lokazaTesbCcTBO

[ycrs LZABC = 8, ZCHgA = . I3 cummerpun HM = HgM,
3Ha4uT, YeTbipexyroibank AHCHp — mnapajuiesorpamm, Tak

KaK ero JuaroHaJjii TOYKO repecedenud Jes1dTCd IIOII0JIaM. Cie-
J0BaTEJIbHO,

LAHC = ZCHpA =«

Torna ZA1HC, = ZAHC = o KaK BepTHKAJIbHEIE.

BA; HC; — BIUCAHHBINH 9eTBIPEXYTOJbHUAK, 3HATUT,

180° = 4A1HC1 + chBAl =+ ﬁ = ZCHBA + LABC

Takum obpaszsom, ABCHp — BHHUCaHHBI YETBHIPEXYTOJIBHUK, TO

ectb Hp JIe:KUT Ha OMUCAHHOI OKPYKHOCTH TpeyroiabHuka ABC.

CsoiicTBo 4

HB JUaMETPaJJIbHO IIPOTUBOIIOJJIO?KHA BEPIINHE B TPpEeyTOJIbHUKA.

JlokazaTeJbLCTBO
AHCHp — napasenorpamm, cienosarensio, AA, | HgC, npuuem AA; | BC, snaunt, HgC' 1 BC. 3nauur,

uro /ZBCHpg = 90°, o ectb BHp — jquamerp onucanHoil okpyKHocTu Tpeyrojbauka ABC.
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CsoiicTBO 5
ITycte O — nenTp onmcanHoi okpyKkHOCTH Tpeyroabuuka ABC.
Torna LABH = ZCBO (rosopsar, uro touku O u H wusozo-
HAADHDL, TO €CTh CAMMETPUYIHBI OTHOCHTEIBHO GUCCEKTPUCHI yT/Ia

ZABC).

Jloka3zaTreabCcTBO
Yeroipéxyrompuuk ~ ABCHp ~ —  BOHWCAHHBIH,  3HAYWNT,
/BAC = /BHgC.
[To mpenpiaymemy cpoiictrey ZBCHp = 90°, a ZBB1A = 90°,
Tak kKak BBi — Bwicora. Torma tpeyronbauku ABBy u HgBC

MTOI00HBI TI0 JIBYM yTJIaM, TAKUM 00pa30oM,

/ABB, = /HgBC

Ho wmbr 3HaeMm, uro BHp — auameTp, 3HAYUT,

/ABH = Z/CBO
Sagaga Ne2

OxkoJio octpoyrosbaoro tpeyroibauka ABC ¢ pa3JmdHBIME CTOPOHAMHU OIUCATN OKPYKHOCTH ¢ JguameTpoM BN.
Bricota BH mnepecekaer 3Ty OKpPYKHOCTb B Touke K.

a) Jokaxure, uro AN = CK.

6) Haiimure KN, eciu ZBAC = 35°, ZACB = 65°, a pajuyc OKpy*KHOCTU paBeH 12.

Pemienue

a) Hyxxuo nokazars, uro xopabt AN u CK pasabl. Tak Kak paBHbIe JyTH CTSTHBAIOTCS PABHBIME XODAAMU, J0CTa~
TOYHO MOKa3aTh, 4To jayru AN u C'K paabl. [I0CKOJBKY Jyru paBHBI, €CJIM Ha HUX ONUPAIOTCS PABHBIE BIIMCAHHBIE
yriibl, TO jokaxkem, uro LZABN = /K BC.

ITo ycmosuio BN — amamerp omnucanuoit okpyzxkuoctu tpeyroibauka ABC. Torma /ZNAB = 90°, tak Kak OH
onmupaercst Ha jguamerp. Kpome toro, /BHC = 90°, tak kak BH — Beicora Tpeyrojbauka ABC. Yriuw1 ZACB u
/AN B onupatorcs Ha oy nyry AB, nosromy LACB = ZANB.

Pacemorpum AABN u AHBC. Ouu momobHBI Mo JaByM yruiam, Tak kak ZBAN = /BHC = 90° u
ZANB = /ZHCB. Torma ocrasiimecss yribl 3TUX TPEYroJbHUKOB TakXke pasubl: LABN = /HBC. 3uaunr,
/ABN = /KBC. Tak kak ZABN = /KBC, 1o AN = CK.

6) 3amerum, uro /NKB onupaercs Ha guamerp BN, mosromy
ZNKB = 90°. Hyxno nafitu KN — KaTeT HPsSMOYTIOJBLHOTO Tpe-
yrospauka NKB. B tpeyroasuuke NK B m3BecTHA [JIMHA TUHOTEHY3bI
BN =2-12 = 24, tak kak BN — quameTp OKPY2KHOCTH, PAINYC KOTOPOI
paseH 12.

Pacemorpum ABHC. Cymma ero yrioB pasta 180°, mosromy

ZHBC =180° — ZBHC — ZBCH = 180° — 90° — 65° = 25°

B npenpbiaymem nysakre gokasano, uro ZABN = /K BC. Torna

/ZABN = /KBC = ZHBC = 25°
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Pacemorpum AABC. Tak Kak W3BECTHBI JIBa €r0 yIJla, TO HaiijeM TpeTuii:
ZABC = 180° — ZLBAC — ZACB = 180° — 35° — 65° = 80°
Temeps moxkem Haiitnu /NBK :
ANBK = Z/ABC — ZABN — ZKBC = 80° — 25° — 25° = 30°

B npsamoyromsaoMm Tpeyrosnbauke N KB karer KN nexxut nHanporus yria ZN BK = 30°, mostomy

rv=PE_2_y
2 2

CsoiicTBO 6

ITycth O — TIeHTP ONUCAHHOW OKPYYKHOCTU TPEYTOJbHUKA.
Torma BH = 20M.

lokazaTesbCcTBO

IIycts Touka Hp cummerpudHa oproneHTpy H oTHOCH-
Tenbuo cepemuubl M cropount AC. Torma BHp — nna-
METD OIUCAHHOM OKpy»KHOCTH Tpeyroybauka ABC, cieno-
BaTeJIbHO, IEHTP OMUCAHHONW OKpy:KHOCTH () — cepemamHa
BHp.

C napyroit croponsr, M — cepenuna orpe3ka HpH B cury

cuvmmerpun. Torma MO — cpeiHsis JIMHAST TPEYTOJbHUKA

H BHp, napannenbnas cropore BH, suaunt, BH = 2MO.

8 Koaddumnuent nomobus (mobumoe cBoiicteo MO)

CaoiicTBo 7
A1 n Cy — ocHoBanusg BbIcoT u3 BepmmH A u C' cooTBeT-
crBenno Tpeyroyabauka ABC. Torna ABA;Cy ~ ABAC ¢
koaddunmentom cos S, tie LABC = .

doka3aTerbcTBO

Kax mbr yske 3Haem, gerbipexyrojabuuk ACiA;C Bhnucan-
HBIH, caenoBarenbuo, ZCOAC) = ZBA1C1. Yron B obmuii,
snaant ABA;Cy; ~ ABAC 1o aBym yriiam ¢ Koadbdurm-

BA;
CHTOM BA °

ABA] — npsMOYTrOJbHBIA TPEyTOJbHUK, 3HAUNT,

BA,
BA

=cos 3

Takum obpazom, rpeyroibauku BA1C1 u BAC 1om006Hb ¢

K03 PUIMEHTOM COS [3.
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Caus Nel ET'D 2023

1. OyHa U3 CTOPOH TPEYrOJIBHUKA paBHA /2, IpHJIEXKAIHe K 3TOH CTOpoHe yribl paBHbl 75° u 60°. Haiimure

OTPE30K, COEJUHSIONINIT OCHOBAHUS BBICOT, IIPOBEJIEHHBIX U3 BEPIIUH 3TUX YIJIOB.

OTBer
1

Pemienue
Iycts AA; u CC, — Boicotsr Tpeyrombunka ABC, AC = /2, /ZBAC = 75°, Z/BCA = 60°. Toraa mveem:

ZABC = 180° — 75° — 60° = 45°

3uaunr, k = cos45° — koaddurnment momodbus rpeyronpuukos A1 BC; u ABC. Torna

ACy 07\/i A1017ﬂ B
1 fcos45f7 = 7 =5 = ACi=1

2. Hau tpeyrossauk ABC. B nem nposenenst Boicotbl AA; u CCy. Ussectrro, uro A;Cy = 3, AC = 5. Haitaure

paJinyc OMuCaHHoOl OKpyKHOCTH Tpeyrojbuuka ABC.

OTBer
25
8
Penienne
Ilo cBoiicTBy 7
cos LZABC = 40 = § b
- AC 5
Toryia M0 OCHOBHOMY TPUTOHOMETPUYECKOMY TOXKJIECTBY
. 4 Ay
sin ZABC = /1 —cos? ZABC = —
5
Cy
ITo reopeme cunycos Jns Tpeyronbauka ABC
Ae o ()
B AC 5 25 . R_ 25 5
~ sinZABC 1 4 -8
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9 Jlemma o Tpe3ybOiie

JlokazaTeJbCTBO JIeMMBbI

B rpeyronbauke A BC GuccekTpuca yria B mepecekaeT OMCAHHYI0 OKPYKHOCTD B To4UKe L. [ — TOYKa mepecedenmst

6uccekrpuc Tpeyroabanka ABC. Torna L pasuoynasena ot touek A, C, I.

lokazaTesbCcTBO

BL — Ouccekrpuca, CjemoBaTeIbHO, L — cepeamHa COOTBET-
crBytomieit myru AC. Torja ora paBHOy/aJeHa OT KOHIIOB JIyTH,
snaunt, LA = LC.

Ob6ozHanM %LA = a, %AB = pB. ZLAC = ZLBC = j3, Tak
Kak onmpatorcsa Ha ayry LC. ZAIL = /ZIAB+ ZABI =a+ f3
KakK BHeIIHui B Tpeyroiabanke ABI. Ilosy4ynan B TpeyrojbHUKe

AIL :
LLAL = /LAC + LCAI =a+ 8 =/LAIL = LA=1LI

Takum obpazom, LA =1L = CL.

Sagaga Ne3

Touka O — tenTp Bumcanuoit B TpeyroibHuK ABC' okpyxuoctu. [Ipamas BO BTOPUYHO mepecekaeT OMUCAHHYIO
OKOJIO 9TOT'0 TPEYTOJIbHUKA OKPY?KHOCTH B TOUYKe P.

a) Jokaxure, uro ZPOC = /PCO.

6) Haitnure miomans rpeyronbauka APC| ecin pajuyc onucagHol 0koJio Tpeyroiabinka ABC oKpyKHOCTH paBeH
4,a LZABC = 120°.

Jloka3zaTreabCcTBO

a) JokazarebCTBO 9TOrO IIyHKTA HOJHOCTHIO AHAJOIMIHO JI0KA3aTeIbCTBY JIeMMbI 0 Tpesybue. Ha peanbaom ET'D
€ro HY?KHO TIOJTHOCTBIO BOCIPOU3BECTH, HO TYT MbI IPOCTO ckazkeMm, uro C'P = PO no jemMe.

Torma AC PO paBHOGEpEHHBIH, 3HAYUT, €r0 YIJIbl IIPU OCHOBAHWH PABHBI, TO €CTh

LPCO = £LPOC
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6) Tak kak ZABC = 120°, T0 10 IpeIBIAYIIEMY IIYHKTY

120°
= 60°

LACP = ZABP = %AABC =

Ilo amaIOru<HBIM COOOPAYKEHUSIM

/CAP =/ZCBP = %AABC =

Torma AAPC — paBHOCTOpOHHWIA, TaK Kak JBa yria B HEM paBabl 60°. Haitmem mymamry ero cropoubt AC. st
aroro paccmorpum AABC. Tlo ycioBUIO OKOJIO HETO OMUCaHa OKPYKHOCTD pagnyca R = 4. Torma o Teopeme CHHYCOB
AC V3 V3

m:2R = AC=2-4-sin120 =8 - =4

Torja mroma s paBHOCTOPOHHETO Tpeyrojbuuka APC paBHa

.(4\/3)2.?:716'3'\/3212\/5

1
SAAPC:§ACQSiD6OO= 4

DN =
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10 Pemenne 3amaunm Ne16.3 ¢ peasbaoro EI'D

Hana tpanemus ABCD c¢ ocuoBanusimu BC u AD. Touku M u N ssisitorcs cepeguaamu cropon AB u CD
coorBercTBeHHO. OKPYKHOCTD, Mpoxoisias depe3 Toukn B u C, nepecekaer orpesku BM u CN B Toukax P u Q)
(OTIIMIHBIX OT KOHIIOB OTPE3KOB).

a) Jdokaxure, aro Touku M, N, P u @) jexar Ha OJHON OKPYKHOCTH.

6) Haiinure QN, eciin orpesku DP u PC nepuenaukynspusl, AB =21, BC =4, CD =20, AD = 17.

Pemrenue
a) Ilo ycioBuio erbipéxyronpuuk PBC(Q) Buucanubiii. 3Ha4uT, CyMMa €ro mpoTu-

BOIIOJIOKHBIX yriioB pasHa 180°. To ecth

/PBC + /PQC =180° = /PQC = 180° — /PBC

3amerum, yro MN — cpenussa junausi tpanenun ABCD 1no ycnoBuio. 3HaduT,

MN || BC:Torua uerpipéxyronpuuk M BCN — rpanenus. To ecrb

LMBC+/BMN =180° = 4BMN =180°-4ZMBC =180°-/ZPBC = ZPQC

3amerum, uro yriasl PQC u PQN sapasitorcs cmexkabivu. To ectb ZPQC + ZPQN = 180°. Torga paccMoTpum

qeTIpéxyroabauk M PQN. B HEM cyMMa MPOTUBOIIOIOXKHBIX YTJIOB PaBHA
LPMN + ZPQN = ZBMN + /PQN = LZPQC + ZPQN = 180°

3uaunT, 9eThIPEXyronbauK M PQN BuucaHHbIi.
6) Paccmorpum udersipéxyrombauk APQD. JIokazkeM, 9TO OH BIUCAHHBIN.
Taxk kak MN || AD, to ZPMN = ZPAD Kak COOTBETCTBEHHBIE YIJIbI, 00pa-

30BaHHbIE HapaJjeababiMu npsambivu M N u AD u cexymeit AP. Torma cymma

[IPOTUBOIIOJIOXKHBIX YIJIOB YeThipéxyroibuuka APQD pasHa

/PAD + /PQD = /PMN + /PQN = 180°

To ectb geTbipéxyronbHuK APQN BIUCAHHBIINA.

Bo Brnucannom dersipéxyrosbauke PBCQ yruibst PBQ u PC() paBHbBI, Tak

KaK OHU OIMPAIOTCs Ha OJHY CTOpoHYy P(). AHajornyHO BO BIIMCAHHOM YETHI-
péxyroabuuke APQD yriast PAQ u PD(@) paBHBI, TaK Kak OHU OINMPAIOTCS Ha OJHY cTOpoHy PQ. CliokKuM IBa 3THX
PaBEHCTBA U TIOJIYIMM

/PBQ+ /PAQ = /PCQ + ZPDQ

Pacemorpum tpeyrosmsauk CPD. Tlo ycaosuio B uém ZCPD = 90°. Torma

110 CyMMe YIVIOB TPeyroJIbHUKa MMeeM:
90° = LPCD+/PDC = ZPCQ+4PDQ = LPBQ+/PAQ = LZABQ+/ZBAQ
To ects Mo cymme yriioB B Tpeyrosbauke AQDB :

ZBQA =180° — (LABQ + £ZBAQ) = 180° — 90° = 90°

A
3uaunt, TpeyroJbHuK BQA sBisiercs npsiMoyroiabHbiM. OTpe3ok QM — ero

MeMaHa, IpoBejieHHast K rurnoreny3e AB. Suauut, QM = AM = BM = %AB =10, 5.
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Pacemorpum tpeyrosmauk BN A. 3amerum, aro B Tpaneriun ABC'D orpe3ok

M N gaensercs cpejiHedt TMHUEH, TO €CTh

AD+BC 17+4 21
_ADEBC 174421
2 2 2

MN

Cnenosarensno, AM = NM = BM = QM = 10,5. Torna touku A, B, @
u N JiexkaT Ha OKPYXKHOCTH ¢ 1eHTpoM B Touke M u paguycom 10,5. Paccmor-
pum TpeyroiabHuk QM N. On paBHOOempenHblii, Tak Kak QM = NM. To ectb
MQN = ZMNQ, a ZQMN = 180° — 2/MNQ. Torna mo teopeme CHHYCOB

nMeeM:

QM QN
sin/MNQ  sinZQMN

QM -sin ZQMN QM -sin(180° —2/MNQ) QM -sin2/MNQ

N p—
- @ sin ZMNQ sin MNQ sin ZMNQ

ITo dopmyie curyca nmpoiiroro yria sin2ZMNQ =2 -cos ZMNQ - sin ZMNQ. To ects

ON = QM -sin2/MNQ QM -2-cos ZMNQ -sin ZMNQ
N sin ZMNQ@ N sin ZMNQ@

=2QM -cos ZMNQ
Haiinem xocunyc yria M NQ@Q. 3amerum, aro tak kKak M N — cpennss jsmuaus tpanenuu ABCD, to MN || AD.

Torma ZMNQ = ZADC kak cOOTBETCTBEHHBIE YIJIbl, 00pa30BaHHBIE TTapasebHbiMu IpsiMbiMu M N u AD u cekyteit
CD. CnemoBarenbho, cos ZMNQ = cos ZADC.

21 20

A 4 K 13 D
Yepes Touky C' mpoBejieM NpsMylo, mapaJseabuyio npsmoit AB. Ilycts ona mepecekaer AD B Touke K. Torma
ABCK — napasutenorpamm, tak kak BC' || AK u AB || CK. Torna AK = BC =4u CK = AB = 21. CienoBaresbHO,
KD =AD — AK =17 —-4=13.

Pacemorpum tpeyrospauk K DC. Ilo Teopeme KOCHHYCOB MMeeM:

CK?=KD?>+CD?*—-2KD-CD -cos ZADC =

KD?*+CD? —CK?* 1694400 —441 16

= sLADC = —— e T T 2.13.20 6

CrenoBaTebHO, 16 336
QN =2QM - cos LMNQ = ABcos ZADC =21 - 65 65
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11 Pemenne 3agaun Ne16.2 ¢ peasbHoro EI'D

B tpeyrosbauke ABC yron A pasen 120°. Ilpsimbie, comepxxkarue Boicorbl BM u CN Tpeyrosbsuuka ABC, nepe-
cekarorcst B Touke H. Touka O — 1EHTp OKPYYKHOCTH, OIMUCAHHON 0KOJIO Tpeyrosbauka ABC.

a) Jokaxure, uro AH = AO.

6) Haiigure mnomans rpeyroasuuka AHO, ecnin BC = 3, ZABC = 15°.

Pemmenue

@)

a) Ilpamble BM u CN obpasyior tpeyroiasuuk BCH, B kotopom CM u BN ssasiorcst Beicotamu. Ilycrs O —
menTp onmcanHoii okosio AABC okpyxuoctu. Torga AO = R — ee pajuyc. Tpebyercs jnokasars, uro AH = R.

Beenem BC = a. Torma no Teopeme curycos s NABC:

BC

P Y o

L
V3
120° = /BAC = /MAN = /MHN = 360°—90° —90° — 120° = 60°
AMHN ~ ACH B, npudeM 110 CBOWCTBY CO BTOPOro BeOMHapa MHTEHCHBA MbI 3HAEM, YTO KO(DDUIMEHT 110100ust

TaKUX TPEYTOJbHUKOB paBeH

k=MN :BC =cosZMHN

Takum obpazom, k = cos60° = % Takx kak pajuyc ONMMCAHHON OKPY2KHOCTH OJHOTO W3 JBYX IMOJODHBIX Tpe-
YTOJIBHAKOB OTHOCUTCS K PAJIMYCy OMUCAHHON OKPYKHOCTH JIPYTOTO TPEYTONBHUKA C TeM Ke KOI(DMUIMEHTOM, UTO U
CTOPOHBI, TO PAJILYC OKPY>KHOCTH, onmcanHo# okono AM HN (HazoseM ero Ryrpn) B ZiBa pasa MEHBIIE, UeM DAJIAYC

OKDY>KHOCTH, orrcanHoil okoio ACH B (nazosem ero Ropp):

1
Ryupn = iRCHB (%)

3amerum, 4To 110 Teopeme cunycoB it ACHB :

BC a
————=2Rcup = Rcup=-—==R
sin/CHB V3
3aMeTuM TakKe, 9TO OKPYKHOCTB, onucanHas okoso AMH N, — 370 OKpy>KHOCTb, OINIMCAHHAST OKOJIO YeThIPEX-

yronpauka MHN A (Tak Kak CyMMBI €ro IPOTHBONOJIOKHBIX YyIVIOB paBHbl 180°, OH siBJIseTCsl BIMCAHHBIM). Tak Kak

prmcanubiit yron ZAMH = 90°, o AH — nuamerp 3Toit okpyzkuocTu. CliesoBaTesibHO,

)

1
AH = 2RMHN = 2. iRCHB = RCHB =R
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6) Ilycrs npsamas HA nepecekaer orpe3ok BC B Touke S. B Tpeyronbuuke BHC Touka A sBiisiercss TOYKOI
nepecedennst Bbicor BN u C'M. 3uaunt, HA — 1tperbs Boicora Tpeyroabanka BHC. To ects Z/BSH = 90°.

Haiiném yron H AO. Tlo mocrpoenuio H S — npsiMasi, IO9TOMY
180° = LZHAO + LOAS = ZHAO =180°— ZOAS =180° — (LSAB — ZBAO)
Haitném yrosn SAB. Tlo ycnosuto ZABC = 15°, cienoBatesbHO,
ZSAB =180° — Z/BSA — ZABS = 180° — 90° — 15° = 75°

Haiiném yron BAQO. st sroro paccmorpum tpeyroibauk BAQO. B uém cropoust OA u OB sBisiorcs pajguycaMu
OTMCAHHOM OKpy2KHOCTH Tpeyroybanka ABC, mosatomy ABAQO — pasaobeapennsbiii ¢ yaerom OA = OB. Yron BOA
SIBJISIETCS] TEHTPAJIbHBIM 1 ontmpaercst Ha ayry AB. Torna /BOA = 2/BCA, tak kak ZBCA — BrmcaHHbI yroJ,

onmparonuiics Ha nyry AB. To ectnb

/BOA =2/BCA =2(180° — /BAC — ZABC) = 2(180° — 120° — 15°) = 2 - 45° = 90°

H

Tak xax Tpeyrosbauk BAQO paBHOGEIPEHHBIH, TO

180° — ZBOA  90°

= 45°
2 2

/BAO =
3uauuT, Mbl MoxkeM Haiitu /HAO :
LHAO = 180° — LSAB + ZBAO = 180° — 75° 4+ 45° = 150°

Borauesmv mnoma s Tpeyrosbanka AHO :

2 2
1 ) 1 (BCV3 , . 1 (33 1 3
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12 Eine HeckoJibKO (parKHbIX (PaKTOB

DakT N9

Eciiz 0Kpy2KHOCTB II€pECEKAIOT JBE IapaJliesIbHbIe IIPIMBbIE, TO OHU BbI-
CEeKalOT PaBHBIE XOP/IbI.

JlokazaTeabCcTBO

Tak kak mpsMble MAPAJIIEIbHBI, TO HAKPECT JIEXKAIIWE yIJIbl PABHBI.
Torga oHu onmparoTcs Ha paBHbBIE YT, & 3HAYUT U XOPJIbI, KOTOPbIE

UX CTATrUBalOT, PaBHBbI.

dPakT Ne10

Brincarnast Tparerus Bceryia paBHOOEIpEHHAsI, U pABHOOEIPDEHHAsT Tpa-
Merysi BCETJa BIIMCAHHAS.

JlokazaTreabCTBO

1) Ecn rpanenus ABCD — suucaunnag, o ZABC + ZCDA = 180°.
Tak kak ABC'D — rpanenus, o ZABC + /ZBAD = 180°. Torua
/CDA = /BAD.

2) Ecmn tpanenmus ABCD  gBigercs paBHOOEIDPEHHOH, TO
/CDA = /BAD. Torma tak kak ABCD — Ttpanenusi, mMmeeMm

180° = LABC + /BAD = ZABC + ZCDA

3uaunt, ABC'D — BuucaHHasl Tparenus.

dakT Nell

Ecau paguyc neprneHIuKyaIsspeH Xopje, TO OH JEJUT €€ MOTIOJIaM.
Bepro obparnoe: eciu pagumyc AesMT XOp/y IOMOJIaM, TO OH €il mep-

MEeHIUKYJIAPEH.

OR 1 AB << OR penur AB nonosaMm

JokazaTeabCTBO
OA u OB — paanycsl, Torga tpeyrojbank OAB — paBHOOeIpEHHBII.
3uaunt, eciim paguyc OR | AB, to ou nepecekaer AB B cepenume.

JokazaTenbecTBO B OOpATHYIO CTOPOHY aHATOTHIHO.

dDakT Nel2

Buccekrpuca yria C tpeyrosbuuka ABC u cepeJMHHBIA TePIeH UKy~
Jisip K oTpe3ky AB nepecekaioTcst B TOUKe, KOTOPast JIEKUT HA OIMUCAH-
HOIt OKpy2KHOCTH Tpeyroyibanka ABC.

dokazaTesbCcTBO

Buccekrpuca yria C nepecekaeT BTOPOil pa3 OIMUCAHHYIO OKPYZKHOCTh
tpeyroabanka ABC B cepemune qyru AB.

CepeIMHHBII TIEPIEHIUKYIIAP K OTpe3Ky AB Tak:Ke MepeceKaeTr JIyry

AB B ee cepenune. Y10 u TpebOBAJIOCH JI0KA3ATh.
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13 Pemenne 3agaunm Ne16.1 ¢ peasbHoro EI'D

Hana tpanerus ABC D c 6osbiiiuM ocHoBaHueM A D, BiucaHHast B OKPY2KHOCTb. 11pojio/izkeHrne BBICOTHI TPalleluu
BH mnepecekaeT OKpPyKHOCTh B TOUke K.
a) Jokaxwure, uro orpesku AC u AK nepreHauKyJisipHbL.

6) Haitnure AD), eciiu pajguyc onucannoii okpy2kuoctu paset 6, yroan BAC cocrasiser 30°, oTHOmEHE IUIOMIA €l

BCNH x NKH pasuo 35, rie N — Touka nepecedenust orpe3koB AD u C'K.

Pemrenue

3amernm, aro o6a yrina BKC u BAC onupaiorcest Ha OfHY JIyTy OKPYKHOCTH, OIUCAHHON BOKPYT Tparerun ABC D,
nosromy ZBKC = Z/BAC = 30°. B AK BC cropoust BC'u BK neprieHiuKyJIsipHbl, Tak Kak B H — BbIcOTa Tpalenun.
To ects LK BC = 90°. Eciin BuucanHbIil yroJi okpyzkHOoCcTH paBeH 90°, To oH onupaercs Ha guamerp. SHauut, CK —

JuaMerp onucanHoi okpyxkuocru Tpamerun ABCD. Tpernit yron 8 AK BC pasen

/BCK =180° — ZBKC — ZKBC = 60°

B C
90° 60°

K

a) Touku A, K, B u C nexar Ha onucanHoil okpyzkuoctu tpatenun ABCD. 3uaunr, LK AC = ZKBC = 90°,
Tak Kak 3Tu yrisl onupatorcst Ha puamerp C K. [losromy AC | AK.

6) Ecsin Tpanenus Buucana B OKPy2>KHOCTb, TO OHa paBHOGOKas. Torma B cuity cumMmerpun Boicora BH paBHOGOKOI
Tpamenuu jgeaut eé Gomabiee ocHoBanne AD Ha orpesku AH = %(AD —BC)u HD = %(AD + BC).

ITo ycnoButo orromenue miomaaeit BOCNH k NKH pasuo 35. Torma

SpoNH _a5 o Spenm + SNKH _ SckB — 36— 2
SNKH SNKH SNKH

3amerum, uro ACKB ~ ANKH no asym yrnam: ZKBC = ZKHN = 90°, tak kak BH — BbIcoTa }r}p}é&neunn,
/BKC =/HKN = 30° — obmuii. Torma koadgdunmenT 1mo100usi 3TUX TPEeyroJbHIKOB paBeH 6. 3HAYUT, oK = 6.

B C

3amerum, uro ACK B — npsimoyroJibHbiii ¢ ocrpeivMu yryiamu B 30° u 60°. Ero runorenyza CK — juamerp
) y y y

okpyxkuOocTu ¢ paguycom 6. Torma CK = 12. 3naunr,

BC = %CK:G, BK = CK - cos30° = 63
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Torma nmeem:

BK  6V3

—=—=6 = HK=+v3 = BH=BK-HK=6v3—-V3=5Vv3
Pacemorpum 6onbiniee ocnoBanue Tpanenuu AD. OHo sBisiercst XOpoi onrcannoi okpyxkuoctu Tpamneruu ABCD.

Xopua BK nepecekaer xopay AD B Touke H. Torma npoussenenne ajud orpeskoB AH u HD paBHO IIPOU3BEIEHUIO

aye orpeskoB BH u HK. To ectrb AH - HD = BH - HK. Panee Mbl 1IOJIyYujiu, 9TO

:AD—BC HD:AD+BC

AH ,
2 2

., BH=5V3, HK =+/3

Tor;xa OKOHYATEJIbHO NMEEM:

AD — BC AD + BC
2 2

=5V3-V3 & AD*-BC%?=4.15 =

= AD?*=60+62=6-16 = AD=4V6
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