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BiJ ABTOPIB

JTio6i BOCbMMKIACHMUKN Ta BOCbMUKITaCHULL!

Bu 3po6uiu cepiiosHUH KUTTEBUI KPOK: BUPIIIUIU TPOILOBKUTU
OCBiTY B KJiaci 3 moryimbJjieHMM BUBUEHHAM MarTeMaTuku. Mu BiTaemo
Bac i3 muM Bu6GOPOM i crofgiBaeMocs, 1110 BU He PO3YAPYETECA ¥ CBOEMY
pinrenHi.

HaBuaTncs B mMaTeMaTUYHOMY KJaci He mpocto. Tpeba OyTm Ha-
MOJIETJINBUMU Ta 3aB3ATUMHU, YBAKHUMHU I aKypPaTHUMU, IPU ITHOMY
HAUTOJIOBHiIIIE — He 0yTu GalAy:KUMHU 10 MaTeMAaTUKU, a JIIOOUTH ITI0
KpacuBy HAYKYy.

Y oMy HaBUAJHLHOMY DPOIIi BU IIPOJOBYKYBaTHMME BUBUYATHU TeoMe-
Tpito. CnomiBaemMocs, 10 BU BCTUTJIM HOJIOOUTHU I[I0 BAKJIWUBY HAYKY,
a oT:Ke, 3 iHTepecoM OygeTe OIMaHOBYBATH HOBi 3HaHHdA. Mu mMaeMmo
HaJifo, IO IFOMY CIPUATUME TiAPYUYHUK, AKUH BU TPUMAETE B PyKaX.
OsHatiomTecsd, Oyab JacKa, 3 HOTO CTPYKTYPOIO.

TekcT nigpyyHUKa NOA1JIeHO Ha IIicTh naparpadiB, KOXKHUN 3 AKUX
CKJIaZIA€ThCS 3 MMyHKTiB. ¥ NYHKTaX BUKJAJAEHO TEOPETUYHUHN MaTepiaJl.
BuBuatoum iioro, ocobGJiMBYy yBary s3BepTaiiTe Ha TEKCT, AKUHN HaIpy-
KOBAHO JKMPHUM HIPUMTOM, HUPHUM KYPCUEOM 1 KYpCUBOM; TaK
y KHU31 BUJiJIEHO O3HAUEHHS, ITPaBUJIa Ta HAWBAMKJIUBIII MaTeMaTUUHI
TBEPIKEHHS.

3asBuYail BUKJIaJ TEOPETUUHOTO MaTepiasly 3aBepIIyEThCA IPUKJIA-
ITaMu pos3B’sizyBaHHA 3amau. Ili sanmucu MOKHA POSTIAAAATUA AK OJUH
i3 MOKJIUBUX 3pasKiB 0()OPMJIEHHS PO3B’sI3aHHA.

o KOKHOTO ITYHKTY Ai6paHo 3aaadvi AJ1sT CAaMOCTiHHOTO PO3B’ A3yBaHHA,
MPUCTYHATU [0 AKUX PAJUMO JIUIIIE TicJIs 3aCBOEHHS TEOPETUUHOTO Ma-
Tepiany. Cepen 3aBIaHb € IK IIPOCTi ¥ cepenHi 3a CKJIAAHICTIO BIIPaBH,
Tak i ckyaamHi 3amaui (0cOOGJIMBO Ti, 110 TTO3HAUEHO «3ipouKoio» (¥)).

HepsatiTe! Baxxaemo ycmixy!

LLlaHOBHI Koneru Ta KonexaHku!

Mu smaemo, IO HiATOTOBKA OO YPOKY B KJaci 3 mOraubJeHUM
BUBUEHHSAM MaTeMaTHKU — poboTa Hesierka. Opraxisallisi Takoro Ha-
BUAJBHOTO TPOIlECY BMMArae BiJi BaC BEJIUKMWX 3YyCUJIb, aJ:Ke BU (op-
My€eTe HaBUAJbHUM MaTepias mo KpUXTax, 30upaiouu iioro B 6araTbox
nocibHuKax. Mu cmomiBaemMocs, IO Iel MiAPYYHUK CTaHe HATiHHUM
OOMIiUHMKOM y BaIllili HeJerKill Ta ILIAXeTHiN mpaili, i 6ymemMo IIupo
pazni, AKIO BiH BaM CIOM00aETHC.

YV xHu3i gibpaso BeIUKUN 1 pisHOMAaHITHUN AUIaKTUYHUN MaTepia.
IIpore 3a omuH HaBUAJBHUII PiK yci 3amadi po3s’s3aTy HEMOIKJIUBO,




4 Big aBTOpIB

Ta B IIbOMY ¥ HeMae moTpebu. Pasom 3 Tum HabaraTo 3pyuHiIie mpa-
MI0BaTH, KOJIM € 3HAUHUH 3amac 3amad. Ille mae mMoKJIuMBicTh peasisdy-
BaTU MPUHITUIIA PiBHEBOI audepeHmiamii Ta iHAUBiAyaapbHOTO TigX0Ty
B HABUYAHHI.

3BepTaeMo yBary Ha TakKe: O YMHHOI IporpaMu 3 reoMerpii myid
7 KJIacy He BKJIOUEHO BUBUEHHSA TeMHU «3amaui Ha modymoBy». IIpore
IUAAKTUYHUN MaTepias I[bOT0 MiAPYYHWKA MiCTUTH IEBHY KiJIbKiCTb
3amau, AKUMHU IepeadaveHo, 1[0 YUHi Ta YUeHUI[I MAlOTh eJleMeHTapHi
HaABUYKHU PO3B’A3yBaHHS 3a7aU Ha TOOY/IOBY 3a JOIIOMOTOI0 ITUPKYJIA Ta
ginitiku. Takuit migxing moB’a3aHM 3 TUM, 1110, HA JYMKY aBTOpiB (i Mu
BII€BHEHI, 10 KOJIETH Ta KOJEKAHKY 3 HAMU MOTOAATHCS), HEMOKJIUBO
yABUTHU €001 yUHA/YUEHUII0O MATEMAaTUIHOTO KJacy, AKUi/AKa He Mae
HiAKOTO YABJEHHSA PO 3a7aui Ha moOymoBy. Tema «3amaui Ha TOOYIOBY »
AK MaTepiaJy, Heo00B’sI3KOBUII IJisT BUBUEHHS, HOoJaHa y Bcix 0es
BUHATKY MiJPYYHUKAX reoMeTpii ajsa 7 Kjacy, AKi BUKOPHUCTOBYIOTH
y el yac y 3akKJjajax 3arajbHOI cepenHboi ocBiTu. Mu peKoMeHIAyEMO
KoJIeraM Ta KoJIesKaHKaM 3HAWTH MOYKJINBICTD JJIS BUBUEHHA ITi€el TeMu
3a pPaXyHOK pe3epBYy HaBUAJIbLHUX TOIUH.

Y migpyuyHUKY 3eJeHHM KOJILOPOM II03HAaueHO HOMepHU 3amad, IMo
PeKoOMeHI0BAHO AJA AOMAIITHBOI POOOTH, CUMHIM KOJIHOPOM — HOMEPH
3amau, 1110 PeKOMEHI0BAHO JJis PO3B’ A3yYBaHHS YCHO.

BaxxaeMo TBOpPUYOTO HATXHEHHS Ta TEePIIiHHI.

YMOBHI NMO3HAYEHHSA

- 3aBIaHHA, IO BiIIIOBiaIOTH TIOYATKOBOMY Ta CEPEIHBOMY PiB-
HAM HaBUAJBHUX JOCATHEHD;

. B3aBJaHHHA, IO BiANOBial0Th JOCTATHBOMY PiBHIO HaBUAJIBHUX
JIOCATHEHD;

- 3aBHaHHA, IO BiAIIOBiJa}0OTh BUCOKOMY PiBHIO HAaBUYAJBbHUX
IOCATHEHD;

n 3amadi Ay MaTeMaTUYHUX T'yPTKiB i (paKyabTaTuBiB;

O— KJIIOUOBi 3a7jaui, pesysbTaT AKUX MOKe OyTHM BUKOPUCTAHUI
i yac po3B’A3yBaHHSA iHINUX 3a1ad;

n (m) 3ajmauda, AKa IPOIOHYETHCSA B PISHUX IMYHKTAX MIJIA PO3B’ A3yBaHHA
pisHmME crmocobaMu (HoMep m BKasye MiCIle3HaXOMKeHHS 1iel
3aadvi B iHIIIOMY TYHKTi);

3aKiHYeHHs JOBeJeHHS TeopeMU, PO3B’sA3aHHs 3amaui;

A
Lﬁ pyopuxa «Kosu 3po0eHo YPOKI».



NMOBTOPEHHA TA CUCTEMATU3ALIA
HABYAJIbHOIO MATEPIATTY § 1
3 KYPCY TEOMETPII 7 KNACY
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1. O3HaKu PiBHOCTi TPUKYTHUKIB

ITonoBiTh y mam’ari 3mict myHkTiB 7—11 Ha c. 194—196.

1.1.°

1.2.°

1.3.°

1.4.°

1.5.°

1.6.°

1.7.°

1.8.°

BMPAB/ H

Ha pucysry 1.1 AB = KE, BC = KM, AM = EC. JoBenits, 1o
/AMK = Z/BCE.

Ha meniani BM tpurkyrtauka ABC mosHauwmiau Touky O Tak, IO
ZOAC = ZOCA. oBenits, mo TpuKyTHUK ABC piBHOOEIApEHUH.
Ha pucynry 1.2 AB = BC, AM = KC, ZAKE = /FMC. OoBexiTs,
o TpuKyTHUK FBE piBHOOEIpPEHUIA.

V piBHOoGeapenomy TpukyTHUKY ABC 3 ocHoBOI0 AC TpOBEIeHO
bicekrpucu AD i CE. loBenits, mo AE = CD.

Bigpisku AB i CD ne)xatb Ha OAHi#Nl mpaMii i mMaroTh cHiIbHY
cepenuuy. Touky M BubGpamo Tak, 10 TPUKYTHUK AM B piBHO-
G6enpenuii 3 ocHOBOIO AB. JloBemiTh, 1110 TPUKYTHUK CM D Taxkox
€ piBHOOegpeHUM 3 0cHOBOIO CD.

PisuobGenpeni rpukyrauru ABC i ADC maioTh cuiibay ocHoBy AC.
HoBexnite, 1o npsama BD — cepeIUHHUN TePHNEeHIUKYIAP Biapis-
ka AC.

Ha ctoponax AC i BC tpurkytHuka ABC mosuHaueHo Touku F i K
BigmoBizuo. [oBeniTh, mo Koau TpukyTHuku AFB i AKB piBHI
3 Bignmosiguumu croponamu BF i AK, To TpukyTHuk ABC piBHO-
OempeHUIA.

Cepenunuuii nmepueHgukyadap croponu BC tpurytHuxa ABC
mepeTuHae #oro ctopoHy AB y Touri D. 3HAHAITh JOBKUHY Bif-
pisxa AD, axiio CD =4 cm, AB = 7 cMm.

B

B K

E

Puc. 1.1
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1.9.°

1.10.°

1.11.°

1.12°

1.13.°

1.14°

1.15.°

1.16.°

Cc B K

0 /\ .
A D V

D
Puc. 1.3 Puc. 1.4

Ha pucyuky 1.8 OA = OD. JlonoBHiIT, YMOBY 3afadvi omHi€io
BUMOTOIO TaK, 11106 MOKHa OyJIO CTBEPAKyBaTH, 110 TPUKYTHU-
Ku AOC i BOD piBwHi:

1) 3a mepImmoo 03HAKOIO PiBHOCTI TPUKYTHUKIB;

2) 3a Ipyroo O03HAKOIO PiBHOCTiI TPUKYTHUKIB.

Binpisku AB i CD nepetuHaioTbcsa B Toulli O Ta OiIATHCS IIi€I0
TouKo HaBmism. Ha Bigpisky AC mosmaueHo Touxky M, a Ha
Biapisky BD — Ttoury K Tak, mo AM = BK. [MoBefniTh, Imio:
1) OM = OK; 2) touku M, O i K jmexxaTh Ha ONHIill mpAMiii.
Ha mpomos:xkennsax cropin AB, BC, AC piBHOCTOPOHHBOTO TPH-
kyTHuka ABC 3a Toukm A, B i C BigmoBimHO Bigkjaanu piBHi
Bigpisku AD, BK i CE (puc. 1.4). IloBeniThb, 110 TPUKYTHUK
DEK piBHOCTOPOHHIH.

OcHoBa piBHOOeApeHOT0 TPUKYTHUKA AopiBHioe 20 cm, a #oro
MefiaHa pol30MBae JaHUHN TPUKYTHUK Ha ABAa TPUKYTHUKU TakK,
0 IIepUMeTpP OSHOTO 3 HMX Ha 6 cM MeHINIWH BiJ mepuMeTpa
apyroro. 3HaUIiTh OiUHY CTOPOHY JAaHOTO TPUKYTHHUKA.

Bucoru AM i CK tpuxkyrtHuka ABC meperuHaioThca B Touti H,
HK = HM. [oBeniTh, 1o TpukyTHUK ABC piBHOOGEIpPEHUIA.
Yu MoKHA CTBePIKyBaTH, IO KOJU OBi CTOPOHUM Ta BHCOTA,
TpOBEZIEHA IO TPETHOI CTOPOHU, OJHOTO TPUKYTHUKA BiAIOBiTHO
ITOPiBHIOIOTH TBOM CTOPOHAM Ta BHCOTi, IPOBEAEHIA IO TPETHOI
CTOPOHU, APYrOTO TPUKYTHUKA, TO IIi TPUKYTHUKU PiBHI?

Y mpuxkytaury ABC Bigomo, 1m0 AB =3 cm, BC =4 cm, AC =6 cMm.
Ha croponi BC mosunaueno Touxky M Tak, 1o CM = 1 cm. IIpsawma,
sAKa IPOXOIUTh uepe3 TouKy M mepueHIUKYJIIPHO A0 OiceKTpucu
kyTa ACB, neperunae ctoporny AC y Tourti K, a mpsama, sKa IIpoxo-
IUTH uepes3 TOUKy K meprIeHaIuKyasapHo 1o 6icekTpucu kyta BAC,
nepetuHae npamy AB y touni D. 3HaliniTe Biapisoxk BD.

Meniana AM tpurkytHuka ABC mneprneHIWKYJIsSpHA A0 #oro 6i-
cekrpucu BK. 3uaiigite cropony AB, akmio BC = 16 cMm.



8  § 1.TloBTOpeHHs Ta cMCTEMATM3ALLIA HaBYaIbHOrO MaTtepiany

Q

1.17.° ¥V TpUKYTHUKY OJHA 3 MeJiaH HepIeHIu-
KyJspHa 0 onHiel 3 6icexTpuc. [loBeniTs,
10 OJHa 31 CTOpPiH TPUKYTHUKA BIBiui
OinpIma 3a ApyTy. D

1.18.” J[IoBXMHU CTOPiH TPUKYTHUKA, BUPAKEHI
B CAaHTUMeTPax, JOPiBHIOIOTH TPHOM IIOCJIi-
MTOBHUM HATYPaJbHUM UYHCIaM. SHAUAITh
CTOPOHU ITHOTO TPUKYTHUKA, AKIIO OTHA E
3 11Ooro MeiaH IepneHgnKyJIApHa 10 OTHiel
3 #ioro GiceKTpmuc.

1.19.” VY «3ipru» ACEBD (puc. 1.5) piBHi KyTu npu BepmnHax A i B,
KyTu npu Bepmmuax E i C, a Takok piBHi Bigpisku AC i BE.
HosexiTh, 1mo AD = BD.

Puc. 1.5

2. MapanenbHi npami. Cyma KyTiB TPUKYTHUKA

IlonoBiTh y mam’ari 3mict myHkTiB 12—17 Ha c. 196—198.

WBI‘IPABM _—

2.1.° Bigpisxku AB i CD mnepetuHaioThess B Toulli O Ta OiIATHCA I[i€0
TouKor HaBmia. IoBexiTs, mo AC || BD.

2.2.° Yepes Bepmuny C TpukyTHuKa ABC IPOBeEHO MPAMY, dKa Iia-
panenbHa OicekTpuci AM TpUKYTHUKA Ta nmepeTuHae npamy AB
y Touni K. 3uainite Kytu Tpukytauka AKC, axmo ZBAC = 70°.

O=1r 2.3.° Meniana CM TtpukyTHuKa ABC IODiBHIOE IIOJOBHHI CTODO-
Hu AB. oBeniTh, 1110 TpuKyTHUK ABC IPAMOKYTHUI.

O=tr 2.4.° V tpuryraury ABC Gicexrpucu KyTiB A i C mepeTuHAIOTHCS
B Tourti O. HoBexmiTe, 1mo LAOC :90°+%AABC.

2.5.° loBeniTsp, 110 GiceKTprca 30BHIIIIHLOTO KyTa IIPU BEePIITUHI PiBHO-
6eIpeHoro TPUKYTHUKA IMTapajejbHa HOTr0 OCHOBI.

2.6.° Y tpukytHury ABC Bimomo, 1mo /A =q, OiceKTpucu 30BHINTHIX
KyTiB mpu BepiuHax B i C nmepetuHaoTheA B Touli O. 3HAUAITH
Kyt BOC.

2.7.° Y piBHoGeapenomy TpukyTHUKY ABC 3 ocHOBol0 BC mpoBemeHO
Bucoty BM sasmoBxKu 7,5 cm, LZMBC = 15°. 3uaiifgite 6iuny
CTOPOHY TPUKYTHUKA.
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O=r1 2.8.° Bucotu AM i CK tpuryruuxka ABC B A

2.9.°

2.10.°

2.11.°

2.12°

2.13°

2.14°

2.15.°

2.16.°

2.17."

2.18."

2.19.”

2.20."

nepetuHaoThcAd B Toulli H. [loBemiTh, 1110
ZAHC = 180° — ZABC.

Y tpurkytHury ABC ryr ACB mpamuii, C

CH — BucoTa JaHOro TPUKyTHUKa, CD —

OicekTpuca TpukytHuka BCH. IloBenmiTh, D E
mo AC = AD.

Ha pucyuky 2.1 AB||DE. HoBexits, 1110 Puc. 2.1

/BCD = /ABC + Z/CDE.

Yepes Touky O neperuny bicexrpuc AE i CF tpurkytauxa ABC
IPOBeU IPAMY, napaieabHy npamin AC. I1a npamva nepeTuHae
cropory AB y Touni M, a cropony BC — y Tounii K. [foBeniTs,
mo MK = AM + CK.

Ha rimorenysi AB npaMoOKyTHOro TpukyTHuka ABC mosHaunan
Touku D i E Taxk, mo AC = AE i BC = BD. 3uaiigite kyT DCE.
Ha croponax AC i BC tpurkytuuxka ABC BiAIOBigHO IO3HAYNIN
Touku M i N Tak, 1o AN = BM = AB. Bigpisku AN i BM mnepe-
TUHaThCA B Toulli P. [loBexiTs, mo LAPM = 2 /ACB.
BicekTtpuca kyra B piBHOGeapenoro TpukyTHuka ABC posbuBae
#oro Ha Ba PiBHOOEAPEHUX TPUKYTHUKU. SHAUAITH KYTH TPU-
ryrauka ABC.

Y mpurytaury ABC Bigomo, mo ZC =90°, «B = 30°, touka M —
cepenuua croponu AB. CepelnHHNN IIePHeHINKYISIP Biapiska AB

nepetuHae Biapisoxk BC y touri K. MoBenite, mo MK =%BC.

Y rtpukyrtaury MKE Bigomo, mo ZK = 90°, ZE = 30°, KE =
= 12 cm. 3HaiigiTe 6icekTpucy MC TPUKYTHHUKA.

Bucoru roctpoxkyTHOTO TpuKyTHUKA ABC TIepeTUHAIOTHCS B TOU-
i H. Bimomo, mo AB = CH. 3uaiigite KyT ACB.

Y tpurkytEury ABC mnpoBeneHo Oicektpucy CD. Bimomo, 110
IeHTpP KO0Jia, BIHCAHOro B TpukyTHUK BCD, 30iraerhca i3 1eH-
TPOM KOJIa, OIMCAHOIO0 HaBKOJIO TpuKyTHuKa ABC. 3HalgiTh
KyTu TpukyTHuka ABC.

Y rpuxytHUKY ABC npoBeseHo 6icexTpucu AA, i CC,. [loBexiTs,
110 KOJIU JOBYKWHU MEPHEeHINKYIAPiB, OMyIIeHUX 3 BepIiuHu B
Ha npawmi AA, i CC,, piBHi, To TpukyTHUK ABC piBHOGEApPEHUIL.
Ha mpogos:xenni mHaiibinbimoi cropouu AC tpukyTHuUKa ABC
BigkmanmeHno Bigpisoxk CM, piBuwmii Bigpisky BC. oBexits, 1110
KyT ABM tynuii abo mpaMuii.
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2.21. Kyt Mixk mgBoMa BHMCOTAMHU TOCTPOKYTHOTO TpuKyTHuUKa ABC
mopiBHioe 60°. Touka mmepeTuHY BUCOT AiJIUTH OOHY 3 HUX Y Bif-
HoIeHHi 2 : 1, paxyouu Bif BepIIMHU TPUKYTHUKA. [[oBemiTh,
10 TpuKyTHUK ABC piBHOCTOPOHHII.

2.22.” ¥V tpukytaury ABC Bimomo, 1m0 AB = 2 cm, LA = 60°, ZB = 70°.
Ha croponi AC mosHaunau Touky D Tak, mo AD = 1 cm. 3Haii-
IiTh KyTu TpukyTHuKa BDC.

2.23.”" Ha cropouni BC piBHOoGeapenoro Tpukytauka ABC (AB = BC) mio-
sHaueHo Touku M i N Tak, 110 Touka N JeKUTh MixK ToukaMu B
iM, NM =AM i LMAC = Z/BAN. 3uatigite KyT CAN.

2.24.” BucoTa IpAMOKYTHOTO TPUKYTHHKA, IIPOBEJeHAa 0 IiIIOTeHY3MH,
y 4 pasu MeHIa Bif rinmoreHysu. SHAUAITH KYyTU TPUKYTHUKA.

2.25.° ¥V npamoxyTHOMY TPpUKYTHUKY ABC mpoBemeHo GicexTpucu AP
i BQ rocTpux KyTiB, a B TpukyTHuKax ACP i BCQ — BinmoBigHo
meniaau CM i CN. oBexnits, mo L/CMP + ZCNQ® = 90°.

2.26.” YV npamoxkyTHOMY TPUKYTHUKY ABC (ZC = 90°) mpoBeseHo BUCO-
Ty CH. Ha croponax AB i AC BigmoBilHO mo3HaUYMUJIN TOUKHU M
i N rak, mo BM = BC i CN = CH. Jlosexits, mo MN 1 AC.

2.27." Y npamorytHomy TpukyTHUKY ABC Bimpisok CD — Bucora,
nposeseHa 1o rinorenysu AB. S3HAUAITHL TOCTPi KYTH TPUKYTHU-
kKa ABC, skio Bigomo, mo BD — DA = AC.

2.28." ¥V mpukytaury ABC Bimomo, 1o LA =40°, /B = 20°, AB - BC =
= 4 cm. 3HaUAITH OiceKTpUCYy TPUKYTHUKA, IIPOBEIEHY 3 Bep-
muHu C.

2.29." Y piBuobGenpenomy tpukyTHuky ABC (AB = BC) mpoBegeHo
bicexkTpucy CD. Uepes Touky D IIpoBeleHO IIPAMY, IKa IIepIIeH-
nukyasapHa no npamoi CD i meperunae npamy AC B Touri E.
3HaniaiTe Bigpisok EC, axio AD =1 cMm.

2.30." Kyt npu BepmuHi A piBHOOexpenoro TpukytHuka ABC (AB =
= AC) popiBaioe 30°. Ha cropornax AB i AC mo3HayeHO TOUKU @
i P BimmoBigHO Taki, mo ZQPC = 45° i PQ = BC. JoBexniTs, 1110
BC = CQ.

2.31." ¥V piBuoGenpenomy TpukyTHuUKy ABC (AB = BC) Bimomo, 110
ZABC = 20°. Oosexits, 1mo: 1) 2AC < AB; 2) 3AC > AB.

2.32." ¥ piBuoGeapeHomy TpuKyTHUKY ABC KyT B, IPOTHIEKHUI OCHO-

Bi, mopiBuioe 20°. Ha cTopoHi AB mosHaueHo Touky D Tak, IIo
BD = AC. 3uaiigite Kyt ACD.



3. Kono. reomMeTpuyHi nobynosm 1"

2.33.7

2.34.7

Kyt BAC tpukyraurka ABC nopisaioe 120°. Ha 6iceKTpuci 11p0ro
KyTa IMo3HAaunJIu TOUKy D Tak, mo AD = AB + AC. 3HalAITh KyTH
TpukyTHHUKA BDC.

Y piBHOOGegpenomy TpukyTHUKy ABC (AB = AC) KyT A nopiB-
Hioe 100°, Bixpisoxk BD — bGicekTpuca TpukyTHUKA. [loBemiTh, 1110
BD + AD = BC.

3. Kono. FeomeTpu4Hi nodyposu

ITonoBiTH Yy mam’aATi 3micT myHKTiB 18—23 Ha c¢. 198—201.

3.2.°

3.3.°

3.5.°

3.6.°

3.7

3.8.°

3.9.°

BMPAB/ T

3.1.° [ToBeaiTh, 1110 KOJIU UYepe3 JaHy TOUYKY IO KOJa IPOBEIeHO
IBi TOTUYHI, TO BiIPi3KY JOTUUYHUX, AKi CIIOJIyUYalOTh JaHY TOUKY
3 TOUKaMU JOTUKY, PiBHi.

Y TtpurkytHuK 3 Kyramu 30°, 70° i 80° Bnucano KoJo. S3HAUIITH
KYTHU TPUKYTHUKA, BEPIIUHU IKOT0 € TOUKAMU JOTUKY BIMCAHOTO
KoJia 3i cTOpoHAMH JaHOrO TPUKYTHUKA.

Yepes Toury C Koia i3 meaTpom O IIPOBEIEHO JOTUYHY [0 IIHOTO
Kosa, AB — nmiameTp KoJia. I3 Touku A Ha AOTHUYHY OIYIIIEHO
nepueHauKyaap AD. oBenits, 1o mpomiabs AC — 6GicekTpuca
KyTa BAD.

3.4.° IleHTp KoOJa, OIMCAHOTO HABKOJIO TPUKYTHUKA, HAJEIKUTDH
#ioro cropoHi. [loBemiTh, 1110 1€l TPUKYTHUK ITPAMOKYTHUHU.
ITobynyiiTe TPUKYTHUK 3a CTOPOHOIO, IPUJIETJIUM 10 Hei KyToM
i 6iceKTpHCOI0 TPUKYTHUKA, ITPOBEJEHOIO 3 BEPIITNHU ITHOT0 KyTa.

IToGyayiiTe TPUKYTHUK 3a ABOMAa CTOPOHAMHU Ta KYyTOM, IPOTHU-
JeXHUM O0 oxHiel i3 mmx cropin. CKinTbKu po3B’sA3KiB MOXKe
maru 3azava?

3HaligiTh TeoOMeTPUYHE MicIle IeHTPiB Kij maHoro pasmiyca, AKi
IPOXOASATh Uepes3 JaHy TOUKY.

3uangite I'MT, piBHOBigmaseHUX Bif ABOX JaHUX NPAMHUX, SKi
mepeTuHaThCA.

3uatinite I'MT, Bimmanenux Bim maHoi mpamoi Ha 3agaHy Bif-
CTaHb.
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3.10.°

3.11.°

O

3.15.°

3.16.°

3.17.°

3.18.°

3.19.°
3.20.°
3.21.°
3.22.°

3.23.°

3.24.°

3HaNAiTh TeOMETPUYHE Miclle IeHTPiB Kij, AKi JOTUKAIOTHCS 0

IaHol mpAMOoi.

ITpami, AKi moTmkaoThCcA OO KoJja i3 meHTtpoM O B Toukax A

i B, neperuHatoThcAa B Tounli K, ZAKB = 120°. oBexiTh, 1110

AK + BK = OK.

3.12.° Koso moruraerhcss mo cropouu AB tpukyTHuka ABC

y Touri M i mo mpomoB:KeHHA ABOX iHIMUX cTopiH. [oBexiTs, 1110

cyma BC + BM popiBHIOe miBmepuMeTpy TpukyTHuka ABC.

3.13." Y tpukyrHux ABC BIHCcaHO KO0JO, iK€ MOTHUKAEThCA IO

cropouu AB y tounti M, BC = a. HoBenits, mo AM =p — a, ne

p — miBmepuMmeTp TpuKyTHUKA ABC.

3.14.° IToenmiTh, 110 pajmiyc KoJa, BIIMCAHOTO B IPAMOKYTHUIA

a+b-c
2

Iiyc BOmcaHOTO KoJia, @ i b — Karertu, ¢ — rimoreHyasa.

Y npamMokyTHOMY TPuKyTHUKY ABC Binpisok CD — Bucora,

mpoBeneHa no rinorenysu AB. Pagiycu kisn, Bomcanux y Tpu-

kytauku ACD, BCD i ABC, nopiBHIOIOTE BifnosigsOo 1y, 7,1 r.

Hosenits, mo r, + r, + r = CD.

Pagiyc kKosa, Boucasoro B IpSIMOKYTHUN TPUKYTHUK, JOPiBHIOE

TOJIOBMHI pisHmUIli KaTeTiB. 3HAUIITh rOCTPi KyTU TPUKYTHUKA.

Cyma pajziyciB BIIMCAHOTO ¥ OIIMCAHOTO KiJ IIPAMOKYTHOIO TPU-

KYTHUKa JOPiBHIOE OZHOMY 3 KaTeTiB. 3HaHWAiTh TOCTpi KyTu

TPUKYTHUKA.

ITo6ynyiiTe TPUKYTHUK 3a IBOMAa BUCOTAMU TAa KYTOM, 3 BEPIITUHU

SAKOTO ITPOBENIeHO OMHY 3 faHuX BucoT. CKiIbKY PO3B’A3KiB MOKe

maTtu 3azada?

ITo6yayiiTe TPUKYTHUK 38 CTOPOHOIO Ta BUCOTaAMU, IIPOBEIEHUMU

IO OBOX iHIIIMX CTOPiH.

ITobynytiTe TPUKYTHUK 34 CTOPOHOIO Ta BUCOTAMMU, OAHY 3 AKUX

TIPOBEJEHO 10 JaHOI CTOPOHU.

IToGynmyiiTe TPUKYTHUK 3a KYyTOM i BHCOTaMM, HPOBEIEHUMU

3 BEPIIIMH ABOX iHINMUX KYTiB.

ITo6ynyiiTe TIpPAMOKYTHUI TPUKYTHUK 3a KaTeTOM i pagiycom

BIIMCAHOTO KOJIA.

ITo6GyayiiTe TPUKYTHUK 3a pagiycoM BIIMCAHOTO KoJia Ta Bif-

piskaMm, Ha AKi TOUYKaA AOTUKY BIIMCAHOTO KOJAa TiJIUTH OAHY 3i

CTOpiH.

IToGynytiTe TPUKYTHUK, AKIIO JAHO TPU TOUKHU, y SKUX BIICAHE

KOJIO JOTUKAETHCS [0 MOTr0 CTOPiH.

TPUKYTHUK, BUSHAYAETHCA 32 (DOPMYJIOIO I = , oe r — pa-
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3.25.° TlobynyiiTe KoJiOo, AKe MPOXOAUTH Uepes maHy TOUKYy A Ta mo-
TUKAEThCSA IO AAHOI mpsaAMoi m y maHii Touri B.

3.26." IloOynyiiTe TPUKYTHUK 3a CTOPOHOIO, BUCOTOIO, ITPOBEIEHOIO IO
1iei cropoHu, i pagiycom omucamnoro Kojsa. CKinmbKHu po3B’s3KiB
MOXKe MaTu 3ajxada?

3.27.” Ha cropori AC Tpurkytaurka ABC nosHaueno Touky M. Koua, aki
BIucaHo B TpukKyTHuUKU ABM i M BC, notukamorbesa. [loBeniTh,
o AB + MC = AM + BC.

3.28.” Ha croponi AC TpukytHuka ABC mo3HaueHO TOuKy M Tak, 1o
AB + MC = AM + BC. [loBenits, 10 Ko0Ja, BOUCAHI B TPUKYT-
Huxku ABM i MBC, noTUKaOTLCA.

3.29.” [Tamo Touku A i B. 3HalaiTh reoMeTpuuHe Micite TOUoK X Takux,
mjo AX > BX.

3.30.” Kosxuuii i3 kyriB BAC i ACB tpukytHuka ABC mofijieHo Ha TpU
piBHi wactunmu (puc. 3.1). oBenits, mo LAMN = Z/CMN.

B

N

Puc. 3.1 Puc. 3.2

3.31.” Bepmiuna kyta B memoctynHa (puc. 3.2). I[TobyayiiTe mpamy, axa
MicTuTh OiceKTpucy KyTa B.

3.32.” Touxku F i O — 1eHTPHU BIHCAHOI'O I OIMMCAHOTO Kijl piBHOOEIPE-
Horo TpukyTHuUKa ABC BigmoBigHo (puc. 3.3). BoHU 3HAXOAATE-
cA Ha OOHAKOBIi# Bimcrami Bif #ioro ocmoBu AC. 3HAWAITH KyTHU
TpuKkyTHUKa ABC.

3.33.” IlobyayiiTe IPAMOKYTHUN TPUKYTHUK B
3a KaTeToM i CyMOIO TillOTeHy3u Ta
IPYTroro Karera.

3.34.” Ilobyny¥iTe IPAMOKYTHUN TPUKYTHUK F
3a TriIIOTeHY30I0 Ta Pi3HUIEIO KaTeTiB. 4 C
3.35.” IlobynyiiTe TPUKYTHUK 3a CTOPOHOIO, O*

TIPUJIETJIUM J0 Hel KYyTOM i CyMOI0 JBOX
immux cTOpiH. Puc. 3.3
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3.36.” ITobymyiiTe TPUKYTHUK 34 CTOPOHOIO, MPOTUJIEKHUM J0 Hel KyTOM
i pisHUIlEI0 ABOX iHIIIMX CTOPIiH.

3.37.” IlobyayiiTe TPUKYTHUK 34 MEPUMETPOM i IBOMA KyTaMMH.

3.38." ITobyayiiTe TPUKYTHUK 34 PaJiyCcoM OMMUCAHOTO KOJIa Ta BUCOTOIO
i MemiaHOI0, TPOBEAEHNMU 3 OJHi€l BEPIIUHUA.

3.39.” IlobyayiiTe TPUKYTHUK 3a ABOMAa CTOPOHAMU Ta MeIiaHo0i0, IPo-
BeJIeHOIO 0 TPEeThOl CTOPOHU.

3.40.” [To rinorenysu AB npAMOKYTHOTO TPUKyTHUKa ABC mpoBeaeHO
Bucoty CD. Bigpisku CK i CM — 6icexkTpucu TpukyTHuKiB ACD
i DCB sBimmoBigno. [loBeniTs, III0 IIEHTP KOJa, OMMCAHOTO HAa-
BKOJIO TpuKyTHUKa KCM, € IIeHTpOM Ko0Jia, BIIMCAHOTO B TPHU-
KytHUK ABC.

3.41." IIBi BepIInHM TPUKYTHHKA 3a(hiKCcOBaHO B ToukKax A i B, a Tpera
BepminHa X IepecyBaeThCs TaK, mio pisHuna XA — XB € Beau-
YUHOIO CTaJ0i0. JloBeIiTh, 1110 IeHTPU Kijl, BIMCAHUX Y TPUKYT-
Huku ABX, jexaTh Ha OOHIN mpAMiii.



YHOTUPUKYTHUKN

MHOTOKYTHUKW. § 2 o

Y ubomy naparpadi po3rnagaETsCca 3HaMoMa BaM reoMeTpuyHa irypa
MHOFOKYTHUK. B/ 03HanommnTecs 3 OKpeEMUMM BUOAMU HOTUPUKYTHMKA: Na-
panenorpaMom, NPSMOKyTHUKOM, POMOOM, KBaZLpaTOM, TpaneLi€io, BUBHUTE
BNACTMBOCTI LyxX Qiryp i Ai3HAETECA NPO 03HAKK, 38 LOMOMOTOI0 AKX Cepes,
YOTUPUKYTHMKIB MOXHA PO3Mi3HaTV 3a3Ha4eHi dirypu.

Bu BMBYMTE BNACTUBOCTI Bifpi3Ka, KN CNONYYHaE CepeanHmn CTOPIH TPUKYT-
HVIKa, | NepeKoHaETecs B TOMY, LLO Lii BIACTMBOCTI MOXXYTb CITyryBaTW Kllo4eM
[0 PO3B'A3yBaHHS LiNOro psay 3adau.
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§ y puiky @/
4. MHOroKyTHUMK Ta NOro efeMeHTU
Ha pucynary 4.1 Bimpisku AB i BC MaoTh TiJIbKU OAHY CILiJIBHY

TOuKy B, fKa € KiHIleM KOXHOTO 3 HuX. Taki BigpisKu Has3uBalOTbH
cycimgaimu. Ha pucyury 4.2 KoxHi ABa Bimpisku € cycimuimu.

B
/\C
A
Puc. 4.1 Puc. 4.2

Binpisku AB i CD Ha pucyHKy 4.3 He € cycigHimu.

A A B
>< /C -
C B D
a 0
Puc. 4.3
Posrisremo (irypy, Axa cKiaajgaeTbed i3 Touok A, A,, A,, ..., A,
i BimpiskiB A/A,, A,A,, ..., A, A, A A rTakux, 1o Higki aBa cycin-

HiX BifpisKu He JeXaTh Ha ONHIN mpaMii i HiAKi ABa HecycimHix Bin-
Pi3KHM He MAalOTh CIIJBHUX TOUYOK (puc. 4.4).
dirypa, yrBOpeHa IUMHU Bimpiskamu, oOMe:Kye YaCTHUHY ILJIOIINHH,
BHUJJIEHY Ha PUCYHKY 4.5 3eJeHUM KoJabopoM. 1[f0 yacTuHy MJIOIMHYI
pasoM 3 Bimpiskamu A A,, AA,, ..., A, A, A A Ha3uBalOTh MHOTIO-
kyTHHKOM. Touku A, A,, A,, ..., A, Ha3UBAIOTh BepIIMHAMU MHOI'O-
KYTHUKA, a BKasaHi BUINE BiPi3KHM — CTOPOHAMM MHOTOKYTHHKA.
A, A, A, A

3
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N~ R
N7 C
A D
V E
Puc. 4.6 Puc. 4.7

CropoHu, AKi € cyciguiMu BigpiskaMu, Ha3UBalOTh CyCimHIMHU CTO-
poHaAMM MHOTOKYTHUKA. BepinumHM, AKi € KiHIgMU OIHiel CTOPOHH,
Ha3WBAIOTh CYCiTHIMM BepIIMHAMHU MHOTOKYTHUKA.

HBi cycigHi cTOPOHM MHOTOKYTHHKAa 3aJal0Th KYyT MHOTOKYTHUKA.
Hanpukaan, a, B, v, 8 — KyTu MHOTOKyTHHKA (puc. 4.6), a KyT ¢ He
€ KYTOM MHOTOKYTHHKA.

MHOTOKYTHUK Ha3MWBAlOTh 3a KiJbKiCTIO MOT0 KYyTiB: TPUKYTHUK,
YOTUPUKYTHUK, II’ ATUKYTHUK TOII[O.

MHOrOKyTHMK IIO3HAYAIOTh 3a HOro BeprmimHamu. Hampukiaazn, Ha
pucyHky 4.7 sobpakeno m’ aTukyTHuk ABCDE. ¥V mosHaueHHi MHOTO-
KYTHUKAa OYKBU, AKi CTOATH IIOPYY, BiAIIOBiZAIOTH CyCiAHIM BEpIIIMHAM.
Hanpurnan, m’ATUKYTHUK, 300paskeHU HA pUCYHKY 4.7, MOKHA IIO-
suauuTtu i"Hakie: CDEAB, EABCD Tomio.

IlepumeTpoM MHOTOKYTHMKA HA3UBAIOTh CYMY AOBKHUH yCixXx HOTO0
CTOpPiH.

Bigpisok, AKuWii crosiyuae HeCyCiHI BepHIMHM MHOTOKYTHHUKA,
Ha3WBalOTh AiaroHayuro. Hampukian, Ha pucyHKY 4.8 Bigpisox AE —
miaroHamib.

Ha pucysky 4.9 3006paskeH0 MHOTOKYTHUK, yCi KYyTH AKOTO MEHIITi
Big posropHyTOoro. Takuii MHOTOKYTHUK HAa3WBAIOTh OMYyKJIUM. 3ayBa-
JKMMO, III0 MHOTOKYTHUKHU, 300paskeHi ma pucynkax 4.6, 4.7, 4.8, He
€ ONYKJIUMU.

B D

Puc. 4.8 Puc. 4.9
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Puc. 4.10 Puc. 4.11 Puc. 4.12

OnykJnii MHOTOKYTHUK Ma€ TaKi BJIACTUBOCTI:

1) oyKJIW# MHOTOKYTHUK PO3TAIIIOBAHUYN B OMHIiH ITiBIJIOIIMHI Bif-
HOCHO OyAb-AKOI ImpAMOi, 1110 MicTuTh #oro cropony (puc. 4.10);

2) omykJuii MHOTOKYTHUK MiCTUTH OyAb-AKY CBOIO JiaroHajab
(puc. 4.11).

OCKibKY JKOOHUI HEOMYKJNI MHOTOKYTHUK TaKWX BJIACTUBOCTEH
He Mae (puc. 4.8, 4.12), To KOKHY 3 HUX MOKHA PO3TJIALATU AK O3HAKY
OIIYKJIOCTI MHOTOKYTHUKA.

Teopema 4.1. Cyma xymié onyknozo n-KymHukra 0OPiéHIOE
180° (n — 2).

llosedenns. Ha pucyHrky 4.13 300pakeHO OOYKJIUHN N-KYTHUK
AAA,.. A, A, . Yci fioro giarosasni, mo BUXOJATH 3 BepIIUHU A,
Po30MBaOTh JaHWN MHOTOKYTHUK Ha n — 2 TpukKyTHHKH. Cyma Bcix
KYTiB IIMX TPUKYTHUKIB JOPiBHIOE cyMi KyTiB n-KyTHuUKa. OCKiIbKU
cyMa KYTiB KOKHOIO TPHUKYTHHKa aopiBHioe 180°, To mykama cyMma
nopiBHoe 180° (n — 2). A

3asHaumMoO, II[0 HaBeJeHa TeopeMa € CIIPABEeIJMBOI0 TAKOMK I
HEOIIYKJIOTO MHOTOKYTHUKA.

Ha pucysry 4.14 sobpa:xeHo onykauil n-KyTHuxk AA,...A A .
Kyt 1 € cymiskHuM 3 KyTom 2 MHOrokyTHmKa. Kyt 1 HaszuBamoTh 30-

BHIIIHIM KyTOM IIpM BepIIMHi A, OIyKJOT0O MHOTOKYTHHUKa A A,...A .

A A A A

2 3 1 2

n—1 n-1

Puc. 4.13 Puc. 4.14
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Teopema 4.2. Cyma 306HiWHiIX KYymié ONYyKn020 n-KYmHUKA,
y3amux no 00HOMY npu KO¥iCHIilL eepuwuni, dopientoe 360°.

ITosedennsa. Cyma Kyra MHOTOKYTHUKA i KyTa, CYMi»KHOTO 3 HUM,
nopiBuioe 180°. Tomy cyma BCiX KyTiB MHOTOKYTHHKA i 30BHIiITHIX
KYTiB MHOTOKYTHUKA, Y3ATUX 10 OJHOMY IIPW KOKHi# BepIInHi, HI0-
piBuioe 180°n. 3a Teopemoio 4.1 cyma KyTiB MHOTOKYTHUKA JOPiBHIOE
180° (n — 2). Tomy cyma 3o0BHIiIIHIX KyTiB mopiBHioe 180°n — 180° x
x (n — 2) = 360°. A

VY 7 kyiaci Bu BUBYAJIM BJIACTUBOCTI TPUKYTHUKIB. ¥ IIbOMY IIapa-
rpagi MM BUBYATHMMEMO BJIACTHMBOCTI iHIIIOTO OKPEMOTO BUIY MHOTO-
KYTHUKa — YOTUPUKYTHUKA (puc. 4.15, 4.16).

B
M P
N
Q
Puc. 4.15 Puc. 4.16

3po3ymino, 110 BCi MOHATTA, AKi OyJa0 BBemeHO AJA N-KyTHUKA,
CTOCYIOTHCS I YOTUPUKYTHUKA.

Y YOTMPUKYTHUKY HECYCilHI CTOPOHU Ta HECYCilHi BepIIWHU Ha-
3UBAIOTh BiANIOBiHO HPOTHIEKHUMHU CTOPOHAMHU I IIPOTUIIEKHUMU
BepmmHaMu. Ha pucyHry 4.16 300paskeHO YOTUPUKYTHUK, Y AKOMY,
HanmpukJaz, croporu NP i M@ nporune:xsi, Bepmuau M i P npotu-
JIeyKHi.

Kytu ABC i ADC Ha3suBaoTh NPOTUIECKHUMU KYyTaMU YOTUPUKYT-

Huka ABCD (puc. 4.15). Taxkoxx mpotunexkaumu € Kytu BAD i BCD.

3amaua 1. HoBemiTh, 110 OyAb-AKUHN OMYKJIUMN N-KYTHUK Mae He
6isbIITe TPHOX T'OCTPUX KYTiB.

Posze’a3annsa. Hexalli onyKau# n-KyTHUK Mae 4 TOCTPUX KYTHU.
Toxmi cyma 30BHIIIHIX KyTiB, IKi BiAIIOBiZAIOTHL MM TOCTPUM KyTaM,
Ginpia 3a 360°, 1o cymepeunTh Teopemi 4.2. A

O— 3amaua 2. [loBeniTh, 10 KinbKicTh giaronanei n-KyTHUKA

(n-3)
2

. n
IOPiBHIOE , neN, n> 3.

Pos3s’a3anHHa. 3 ofHiel BepIIMHU N-KYTHUKA MOYKHA IIPOBECTHU
(n — 3) miaromani (e MOKHA IIPOBECTU [AiaroHaJyi B camy BUOpaHY
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BepIIuAHY i ABi cycigui BepmmnaM). OCKiJIBKY MaeMO n BEPIIWH, TO 37a-
Bajocs 0, 110 3arajbHa KiJbKicTh AiaroHasei nopisHioe n (n — 3). Aje
B TaKWi cmocib KOXKHY fgiaroHanab ypaxyBauu asiui. OT:Ke, KiJgbKicThb
n(n-3) A

2

O— 3amaua 3. [loBeaiTy, 1110 MOBXKUHA OyAb-AKO0I CTOPOHU YOTH-
PUKYTHHMKA MEHIIIA BiJ CyMU HOBXKUH TPhOX iHIINX HOr0 CTOPiH.

IiaroHasell JOpPiBHIOE

Pos3e’a3annsa. PosrasgaHemMo HOBIIBHUIN YOTHUDU-
KyTHUK ABCD (puc. 4.17). ITokaxxemo, HauIpuKJa,
mo AB < AD + DC + CB.

IIpoBememo miaronanb AC. 3acTOCOBYIOUUM HEPiB-
A C HicTh TPpUKyTHUKA A ctopin AB i AC BigmoBimuO

TpukyTHUKIB ABC i ADC, oTpuMyeMO HEPiBHOCTI:
D AB < AC + CB, AC < AD + DC.
3Bigcu AB < AC + CB < AD + DC + CB.
Puc. 4.17 Orsxe, AB <AD + DC + CB. A

B

3amaua 4. Yu MmoxkHa onyKJauii 32-KyTHUK pospisatu Ha 20 TPUKYT-
HUKIB, TPU OMYKJINUX YOTUPUKYTHUKY Ta OAUH ONYKJINI I’ ATUKYTHUK ?

Poss’s3annsa. OueBugHO, 10 cyMa KYTiB mgaHoro 32-KyTHHUKA He
OinpIa 3a CyMy KYTiB yCiX MHOTMOKYTHUKiB, Ha AKi fioro pospisaHo.
Toxi maemo:

180°-(32-2)<20-:180°+3-180°+(4-2)+180°-(5-2);

30<29.

Orpumanu cymnepeuricTs. OTiKe, TAKMM YMHOM PO3PisaTy ONYKJIMNI
32-KYTHUK HEMOKJINBO. A

D

MOACHITb, AIKi BiAPi3KM Ha3MBaloThb CYCiaHIMN.
. ToACHITb, iky irypy Ha3MBaTb MHOTOKYTHUKOM.
. LLlo Ha3mBaloTb AliaroHanto MHOrOKYTHMKA?
. LLlo Ha3MBaloTb NepMMEeTPOM MHOFOKYTHIKA?
. KNI MHOTOKYTHWNK Ha3MBalOTb OMyKIIUM?

oV A WN S

. K po3TalloBaHM OMYKNNA MHOTOKYTHWK BiLHOCHO OyAb-fKOi NpsMor,
LLO MICTUTb MOrO CTOPOHY?

N

CdopmynionTe TeopeMy Npo CyMy KyTiB OMYKIOro N-KyTHYKA.
. AKNI KyT Ha3MBaIOTb 30BHILLHIM KyTOM OMYKIOrO N-KYTHWKA?

9. YoMy [OPIBHIOE CyMa 30BHILLHIX KyTiB OMYKIOro N-KyTHWKA, Y39TUX MO
OOHOMY NPW KOXHI BEPLUMHI?
10. §Ki BEPWMHM 1 KyTV YOTUPUKYTHIKA Ha3MBaIOTb MPOTUNEXHUMN?

o]
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4.1.°

4.2.°

4.3.°

4.4.°

4.5.°

4.6.°

4.7.°

4.8.°

4.9.°

4.10.°

4.11.°

4.12.°

4.13.°

4.14.°

4.15.°

BMPAB/ HT

3HaUAITh CyMy KYTiB OOYyKJOTO: 1) M’ ATUKYTHUKA; 2) BOCHBMU-
KYTHUKA; 3) IBAANATUUOTUPUKYTHUKA.

SHaliTh cyMy KyTiB OomyKJioro: 1) meB’sATUKYTHUKA; 2) IIIiCT-
HAAIATUKYTHUKA.

Yu icHye ONyKJINN MHOTOKYTHUK, CyMa KYyTiB AKOI'0 JOPiBHIOE:
1) 1800°; 2) 720°; 3) 1600°?

Yu icHye MHOTOKYTHHK, KOKHUHN KyT AKOro mopiBHOE: 1) 150°;
2) 100°?

OpuH i3 KyTiB UOTUPUKYTHUKA Y 2 pasu MEHINUI Bi gpyroro
KyTa, Ha 20° MmeHIuii Bix Tperboro Ta Ha 40° 6inbinuii 3a yer-
BepTUii. 3HAUIITh KYyTU YOTUPUKYTHHUKA.

SHaUAITL KyTH YOTUPUKYTHUKA, SKIIIO BOHU IIPOMOPITiHiHi yncaam
2, 3, 101 21. Yu € 1eii YOTUPUKYTHUK OMYKJIUM?

3HAUAITh KYTU YOTUPUKYTHUKA, AKIINO TPU HOT0 KYTU IPOIO-
piiitiai yuciaam 4, 5 i 7, a yeTBepTUHA KYyT NOPiBHIOE iIXHIiNA miB-
cymi. Uu € 11eli YOTUPUKYTHUK OMYKJIUM ?

Y vorupurytHuKky ABCD croponu AB i BC piBHi, a giaronans BD
YTBOPIOE i3 IfuMu cTopoHamMu pPiBHI KyTtu. IloBemiTh, 1110 cTOpPO-
Hu CD i AD Tesx piBHi.

CrinpKku miaroHasieii MOKHA IpoBecTu: 1) y IeB’ATHUKYTHUKY;
2) y IBagIATUKYTHUKY ?

Y tpuxkyraury ABC Bimomo, 1m0 LA = 44°, /B = 56°. BicekTpu-
cu AK i BM TpuUKyTHUKA IIepeTUHAIOThCsA B Toulli O. 3HaHAiThL
KyTu yotupukytHuka: 1) MOKC; 2) AOBC.

Y tpukyrauxky ABC Bimomo, 1o LA = 36°, /B = 72°. Bucotu AE
i BF TpUKYTHUKA HepeTHHAIOThCcA B Touri H. 3HAWAITh KyTH
yorupukyTHuka: 1) CFHE; 2) ACBH.

3HaNAiTh AiaTOHATb YOTUPUKYTHUKA, AKIIO 1OT0 ITIepUMeTp J0-
piBuIioe 80 cM, a mepuMeTpPU TPUKYTHUKIB, HA AKi IIA AiaroHaiab
posbuBae maHUM YOTUPUKYTHUK, JOPiBHIOIOTH 36 cM i 64 cMm.
Yy MOKYTh CTOPOHU YOTUPUKYTHUKA TOPiBHIOBATH:

1) 2 oM, 3 om, 4 om, 9 om; 2) 2 am, 3 am, 4 om, 10 om?

Tpu KyTH OMyKJOr0 MHOTOKYTHHUKA mopiBHIOIOTH Mo 100°, a pe-
mita — mo 120°. BusHauTe BujJg MHOTOKYTHHKA.

HoBeniTh, M10 KOJIU KYTU OIYKJIOTO IIIeCTUKYTHUKA PiBHi,TO #10ro
CTOPOHU YTBOPIOIOTH TPU IAPU IapajieIbHUX CTOPiH.
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4.16.°

4.17.°

4.18.°

4.19.°

4.20.

4.21.°

4.22.°

4.23.”

4.24.”

4.25.”

4.26.”

4.27.”

4.28."

4.29.7

4.30."

§ 2. MHOTOKYTHWNKU. YOTUPUKYTHUKN .,/J

Y worupurytaury ABCD Bimomo, 1o LA = ZC = 90°. [oBexiTs,
1o GicekTpucu ABOX iHINMX KYTiB YOTMPUKYTHHKA abo mapa-
JeabHi, a00 JesKaTh Ha OMHiN mpsaMiii.

HoBeaiTh, 1110 Kou GiCEeKTPUCU NBOX IIPOTUJIEKHUX KYTiB OIIy-
KJIOTO YOTUPUKYTHUKA TapajeabHi abo JeKaThb Ha OTHIiN mpamiii,
TO ABa iHIMUX KYTH YOTUPUKYTHUKA PiBHI.

IToOymyiiTe YOTUPUKYTHUK 3a HOTO CTOPOHAMMU Ta OJHUM i3 KYTiB.
ITo6ynyiiTe YOTUPUKYTHUK 3a TPhOMA CTOPOHAMHU Ta JBOMA Hia-
TOHAJIAMU.

ITo6ynytiTe YOTUPUKYTHUK 3a OTO CTOPOHAMU Ta OJHi€I0 3 Jia-
TOHaJIeH.

CyMa KyTiB ONMYKJIOTrO Nn-KYTHHUKAa M OJHOTO 3 HOro 30BHIIIHiX
KyTiB mopiBaIOe 990°. 3HAlAITE Nn.

Yu mMoKkHa onyKJAui 17-KyTHUK podpisaTtu Ha 14 TPUKYTHUKIB?
HoBemiTh, M0 B ONYKJIOMY YOTUPUKYTHUKY ABCD BUKOHYETHCS
HepiBHicTs AC + BD > AB + CD.

HoBeniTh, IO B ONYKJOMY YOTUPUKYTHUKY CyMa AiaroHaJIeH
MeHIla Bif mepuMmerpa, aJjie Oijbilla 3a IIiBIePUMETP YOTUPHU-
KYTHUKA.

ITo6ynyiiTe uoTupuxkyTHuk ABCD 3a Kyramu A i B, cTopoHa-
mu AB i BC ta cymor cropin AD i CD.

Cepenunni mepneHaukyaapu ctopii AB i CD 4OTUPUKYTHU-
ka ABCD neperuHaoThcs B Touri K, AKa HaJaeKuTh CTOpoHi AD.
Hosenits, 1mo koau LA = /D, To mgiaroHaji YOTUPUKYTHU-
kKa ABCD piBHi.

Bepimmuau omykJioro m’ATUKYTHHKA CIIO-
ayumiau depes onuy (puc. 4.18). 3uaiigiTe
CyMy KYTiB IpH BepIIMHAX OTPUMAaHOIL
«BipKU».

Bicekrpucu KyTiB A i B OIIyKJIOTO YOTUPH-
kytuuka ABCD miepeTuHaioThesa B Toutti M,
a 6icekTpucu KyTiB C i D — y Touri N. Bi-
,'ILOMOz H_I‘O MN 1 AB. [oBexiTs, 110 KyTu A Puc. 4.18
i B piBHi.

T'pagycHa mipa KOMKHOTO 3 KYTiB OmyKJoro 19-KyTHuUKa Kpart-
Ha 10°. IoBenits, 110 y nporo 19-KyTHUKA € mapa napajejbHUX
CTOpiH.

Onykauii n-KyTHUK MOKHA pPOo3pisaTy Ha KilbKa PiBHOCTOPOHHIX
TPUKYTHUKIB. S3HAUIITL HAMOiIbIlIe 3HAUYEHHS 7.
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4.31." JloBeniTk, 1110 OyAb-SIKUI OMYKJIUH MHOTO- C
KYTHHUK MOKHa pospisaTu Ha piBHOOGempe-
Hi TPUKYTHUKU.

4.32." Y vorupuryrauky ABCD cyma kytis ABD B
i BDC popiBHioe 180°, a croporu AD
i BC piBHi (puc. 4.19). Hosexnits, 1110 A
/BAD = ZBCD.

4.33." CKIJILKY B OIIyKJIOMY MHOTOKYTHHUKY MOYKe
OyTHU CTOPiH, SKi JOPiBHIOIOTH HANOIIBIITiH
miaronasi?

Puc. 4.19

Lé .D,EP3AI7ITE! I

3azmaui 4.28—4.33 nosHaueHo «3ipoukoro» (¥). Ile osHauae, 1110 BOHU
HaJeXKaTh 0 3aJau MiJBUINEHO] CKJIaAHOCTi. Xoua TaKUX 3a7ad He Oyae
Ha CAaMOCTIHHUX i KOHTPOJBHUX POO0OTAX, iX y HiAPYUYHUKY UKMAJIO.
¥ Bac Mo:Ke BUHUKHYTH 3aluTaHHA: « HaBimo K BuTpauaTu 4ac i cuau
HAa CKJIAAHI 3amaui, SKIIO BOHU He € 000B’ I3KOBUMMU JIJIS PO3B’ A3yBaHHA,
a BHCOKY OIIiHKY MOJKHA 3apOOUTH I 3HAUHO MEHIINMU 3YCUJLIIMU? »
Ha mamy nymKy, HafKpally BiIIOBigb Ha I1e 3alTUTaHHSA MOKHA 3HAWTHU
B KHu31 «MaremaTuka i pOMaHTUKAa» BiJOMOTO YKPaiHCHKOTO reoMeTpa
Ta negarora Murkosu Isanosuua Kosanmosa. Bin nucas: «JIxo6i gpysi!
Bepirtbcsa 3a pos3s’sa3yBaHHA CKIaIHUX MaTeMaTnuuux 3agau!l I Tux, axi
MIOMHO IIOCTaBJEHi, i THX, AKi B)Ke 0arato AeCATHIITH abo CTOJIIThH He
OiggaThCA PO3B’sI3yBaHHI0. Bac CIIiTKaOTh cTpaKJaHHA i po3UuapyBaH-
Hs, KOJU 3aBaTUMEeTbCs, 1[0 BU MapHO BUTPATUIU POKU HA IOUIYKHU
mpuMapu, sgKa Biff Bac yxuiadeThcA. Yce MoxKe OyTu. Ajie BU Oynere
CTOPHUIIEI0 BUHATOPOKEH, KOJIU OJHOI'0 UyI0BOTO
IHS OIMUHUTECS Iepel Tieio 3aBiTHOIO IIiJIIIO, IO
AKOI TaK JOBTO ¥ ckjaamHo imau. He 6yabre Oaii-
IyKUMU, iHAKIIIe HA BAC YeKA€ AyXOBHA CMEPTh» .

M. I. KoBaumos maiixke 30 pokiB ouo.si0oBaB
Kadenpy reometpii KuiBchbKoro HaIlioOHAJIHLHOTO
yuiBepcurery imeni Tapaca IlleBuenka. Moro
nepy HaseKuth mouas 200 HAYKOBUX 1 HAYKOBO-
TMOMYJAPHUX MPAIlb.

Muxrosaa IBaHoBuY BUXOBAB AEeCATKMN BUEHUX,
SAKi ChOTOMHI IPAaIoIOTh AK B YKpaiHi, Tak i B Oa- M. I. KosaHuoB
raThOX KpaiHax CBiTYy. (1924-1988)




24 § 2. MHOroKyTHUKN. YOTUPUKYTHNKN .,/J

5. Mapanenorpam. Bnactusocti napanenorpama

Osunauvenns. [lapamesorpamMomM Ha3UBAIOTh YOTUPUKYTHUK,
Yy AKOTO KOJKHi IBi MPOTUJIEKHI CTOPOHU MapaJiesbHi.

Ha pucyury 5.1 3o6pakeno mapaJenorpam ABCD. 3a o3HAUeHHAM
napaJsiesorpama maemo: AB||CD, BC|| AD.

Posriigaaemo neAKi BIacTUBOCTI mapaJjiejiorpaMa.

B C Teopema 5.1. IIpomunesni cmoponu napa-
nenozpama piéHi.

Hosedenna. Ha pucynky 5.1 300paskeHo napa-

A D nenorpam ABCD. IToenemo, mo AB = CD i BC = AD.

IIpoBenemo miaronans AC. oBememo, IIIO0 Tpu-
KyrHuku ABC i CDA piBHi (puc. 5.2).

Y mux TpuxkyTHuUKax cropona AC — cmoigbHa, Kytu 1 i 2 piBHI 4K
pisHOCTOpOHHI Ipu mapandenbuux npaMux BC i AD ra ciuniit AC, kyTu
3 1 4 piBHI AK pisHOCTOPOHHI mpu mapajenbHuX npamMux AB i CD Tta
ciuniit AC. Ot:ke, TpukyTHUKU ABC i CDA piBHIi 3a Opyroimo 03HAKOIO
piBHOCTI TpuKyTHUKIB. 3Bigcu AB = CD i BC = AD. A

Puc. 5.1

Teopema 5.2. IIpomunesxni kymu napanenozpama pi6Hi.

ITosedennsa. Ha pucynky 5.1 sobpaxkeno mapasenorpam ABCD.
Hoeenemo, 1m0 LA =/Ci /B = /D.

IIix uac moBefeHHs IIOIepPeIHBLOI TeopeMu OYJI0O BCTAHOBJIEHO, IO
AABC = ACDA (puc. 5.2). 3sigcu Z/B = ZD. 3 piBHocTi KyTiB 1 i 2
Ta piBHOCTI KyTiB 3 i 4 BumauBae, mo L1 + £3 = £2 + /4. Otixe,
ZBAD = ZBCD. A

Teopema 5.3. Jiazonani napanenozpama mowkKoro nepemuny
dinamuvca Haenin.

Hosedennsa. Ha pucynky 5.3 so0paxkeno nmapanenorpam ABCD,
nmiaronasi akoro mepetuHaioThesa B Toulli O. I[oBememo, mo AO = OC
i BO = OD.

Posraauemo Tpuxkytauku AOD i COB. Maemo: £1 1 £2, L3 1i Z4
piBHiI aK pisHOCTOpPOHHI Tpu mapandenbHuUx npamMux AD i BC Tta ciu-
Hux AC i BD BignoBigao. 3 Teopemu 5.1 orpumyemo: AD = BC. Orxxe,
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TpukyTHUKU AOD i COB piBHI 3a APYyrow 03HAKOIO PiBHOCTiI TPUKYT-
HuKiB. 3Bincu AO = OC, BO = OD. A

O3nauvennda Bucoromo mapamerorpava Ha3WBaIOTh IMEePIEH-
TUKYJISAP, OIMYUIEHUN 3 0yIb-AKO0I TOYKH IIPSIMOI, KA MiCTHUTH CTOPOHY
mapaJjeJjorpamMa, Ha MpPsMY, [0 MiCTUTh HPOTUJIEKHY CTOPOHY.

Ha pucyury 5.4 xKo:xHUi i3 Bigpiskis AF, QE, BM, PN, CK € Bu-
coroio mapaJsiesorpama ABCD.

I A I /
B C P B l 1T C
Q ] ] 1 1
[ 1 E O [ B
A~ D K N CNH
F
Al
Puc. 5.4 Puc. 5.5

I3 xypcy reomerpii 7 KJjiacy BU 3HAE€Te, IIIO0 BCi TOUKHW OJHi€l 3 IBOX
mapaJjeJbHUX TPAMUX piBHOBigmasmewi Bim mpyroi mpsamoi. Towmy
AF =QE i BM = PN =CK.

T'oBopsaTs, 1o Bucotu BM, CK, PN npoBeneHno no cropin BC i AD,
a Bucotu AF, QE — pmo cropia AB i CD.

Teopema 5.4. I[Ipami, axi micmames 6ucomu mpuKymHnuka, nepe-
munaombovcs 6 00HIlL mouyi.

Hogedenna. Uepe3d KOKHY BepIIMHY AaHOTo TpuKyTHuUKa ABC
IpoBeNeMO NPAMY, IapajeJbHy MPOTUJIEKHiN cTopoHi. OTpuMaemo
TpukyTHUK A, B,C, (puc. 5.5).

Is mobynosu BumauBae, 1o yorupukyTHuku AC BC i ABCB, —
napaJesnorpamu. 3sigcu AC, = BC = AB,. Orixe, Touka A € cepeJUHOIO
Bigpiska B,C,.

Ockinpku npami B,C, i BC napaiesabHi, To Bucora AH TPuUKyTHU-
ka ABC nepneHpukynasapHa no Bigpiska B,C,. Takum uuHOM, HIpd-
ma AH — cepefUHHUI INePIeHAUKYJIAP cTOpoHH B,C, TPUKYTHUKA
A,B,C,. AnayioriuHo MOKHa J0OBECTH, 110 NpAMi, Akl MicTaTs ABi inmi
BUCOTU TPpUKyTHUKA ABC, € CepeIUHHUMU IIePIEeHIUKYJIAPAMU CTOPiH
C/A, i A B, tpuxkyrauka A, B,C,.

OCKibKU cepequHHI NMEepHneHAUKYJIAPU CTOPiH TPUKYTHUKA Iiepe-
TUHAIOTHCS B ONHill TOUIli, TO TBEPAKEHHS TEOPEMU JOBEIEeHO. A
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Toury, y AKill MepeTUHAIOTHCA TPAMi, IO MiCTATH BUCOTH TPUKYT-
HUKAa, Ha3WBAIOTh OPTOLEHTPOM TPUKYTHUKA.

3anmaua 1. BicekTpuca Tymoro KyTa mapaJejiorpamMa IiJIuTh CTOPOHY
y BigmHomrenui 2 : 1, paxyouu BiJf BEPIIIMHU IOCTPOro KyTa. SHAUIITH
CTOPOHH IIapaJiejiorpaMa, SIKIIO Horo mepuMeTp gopiBHIoe 60 cMm.

Poss’azannsa. Hexaii GicekTpuca Tymoro Kyra B mapaJeJsorpa-
ma ABCD (puc. 5.6) mepetunae cropony AD y toumni M. 3a yMOBOIO
AM : MD =2 : 1.

F
B C
E
A </ 5c
P )
\A
A D
Puc. 5.6 Puc. 5.7

Kytu ABM i CBM piBHi 3a yMOBOIO.

Kytu CBM i AMB piBHIi aK pi3HOCTOPOHHI IIpU mapajeJbHUX MpPs-
mux BC i AD ra ciuniii BM.

Tomi ZABM = ZAMB. Ot:xe, TpukyTHuK BAM piBHOOEIpEHMIT,
3Bigcu AB = AM.

Hexait MD = x cm, Toni AB =AM = 2x cm, AD = 3x cm. OcKinbku
TPOTUJIEKHI CTOPOHHU ITapaJjejorpaMa piBHi, TO I0T0 IePUMETP AOPiBHIOE
2 (AB + AD). YpaxoByiouH, 10 3a YMOBOIO IIePUMETD IIapajejiorpama
mopiBHIOE 60 cM, OTPUMYyEMO:

2 (2x + 38x) = 60;
x = 6.
Oroxxe, AB =12 cm, AD = 18 cm.
Bidnosidwv: 12 cm, 18 cm. A

3amaua 2. Ha cropouax AB i BC napainenorpama ABCD mos3a HUM
nobymoBaHo piBHOCTOPOHHI TpukyTHuKU ABE i BCF (puc. 5.7). Io-
BeliTh, 1110 TPUKYTHUK EDF pPiBHOCTOPOHHIN.

Poszes’aszannsa. Hexait /BAD=o. Togi ZEAD =/FCD =60°+o.

Maewmo: Z/EBA = /FBC =60°, ZABC=180°-a. Toni ZEBF =360°—
—(60°+60°+180°—-a) =60°+a.

3anumiemo: EB = EA=AB = DC, BF = FC = BC = AD. Ort:xe, y Tpu-
rytHukax AED, CDF i BEF € piBHUMU JIBi CTOPOHU Ta KYT MiK HUMU.
3 piBHOCTI ITUX TPUKYTHUKIB BUIIUBAE, 1110 ED = FD = EF.
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AKNIM YOTUPUKYTHNK Ha3MBaIOTb NapanesorpaMom?

SIKy BNacTMBICTb MaloTb MPOTUNEXHI CTOPOHM Napanenorpama?
AIKy BNacCTMBICTb MaloTb NPOTUAEXHI KyTW Napanenorpama?
SIKy BNacTMBICTb MatoTb AiaroHani napanenorpama?

LLlo Ha3mBatoTb BMCOTOIO Napanenorpama?

ChopmyntonTe TeopeMy NPo BUCOTU TPUKYTHMKA

ov s wN S

BMPAB/ B

5.1.° Ha pucyuky 5.8 300pakeHo mapajeigorpamu. BusHaure, He BU-
KOHYIOUM BUMipIOBaHb, HA AKWUX PUCYHKAX BEJUUYWHU KYTiB abo
MTOBKWHU BiIpidKiB MO3HAUEHO HEIIPABUJILHO (JOBKUHU BiIpi3KiB
HaBeleHO B CAHTHUMeETpPax).

560/

Puc. 5.8

5.2.° Ilepumerp mapasuenaorpama gopisuioe 112 cm. 3uaiigiTs foro cro-
ponm, AKIO: 1) oxHa 3 HUX Ha 12 cM MeHIIa Binm apyroi; 2) nsi
1OTO CTOPOHU BimHOCATBHCA AK 5 : 9.

5.3.° 3HalAiTL CTOPOHU IapaJjejiorpamMa, SIKINO OJHA 3 HUX y 5 pasiB
OiybIlIa 3a Apyry, a IepuMeTp IapaJiejorpaMma gopiBuioe 96 cm.

5.4.° YV mapaxnenorpami ABCD Bimomo, 1mo AB = 6 cm, AC = 10 cwm,
BD = 8 cm, O — TOYKa IepeTuHy Horo aiaroxaJeii. 3HAUIITH
nepumerp TpukytHuka COD.

O 5.5.° HoBexniTh, 10 cyma 0yab-AKUX ABOX CYCimTHIX KyTiB mapaJe-
Jorpama mopiBuioe 180°.
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5.6.°

5.7.°

5.8.°

5.9.°

5.11.°
5.12.°
5.13.°

5.14.°

5.15.°

5.16.°

5.17.°

5.18.°

3HaAUAiTh KyTH mapaJiejorpaMa, AKINOo:

1) onguu i3 HUX mopiBHioe 70°;

1) cyma gBox #oro KyrtiB mopiBuioe 100°;

2) pisHHIIA OIBOX ¥oro KyTiB mopiBHIOE 20°;

3) mBa oro KyTH BigHOCATBHCA AK 3 : 7.

3HaAUAITh KYTU mapaJiejorpaMa, AKIOo OAUH i3 HUX:

1) y 2 pasu GinbIIuil 3a ApYyTUii;

2) Ha 24° MeHIIUN Bix apyroro.

3uaiiniTe kytu napaiuenorpama ABCD (puc. 5.9), akimo LABD =
= 68°, LADB = 47°,

¥ napanenorpami ABCD piaronans AC B C
YTBOpPIOE 3i cTOpoHOIO AB KyT, AKUI

mopiBHIOE 32°, /BCD = 56°. 3HaigiTh

kytu CAD i D.

5.10.° BicekTpucu KyTiB A i B mapaneno- A D
rpama ABCD mepeTuHAIOThHCA B TOUIi M.

Busnaure Benuunny kKyta M TPUKYTHU- Puc. 5.9

xa ABM.

3HaliniTe KyTu napajuesaorpama ABCD, skiio BD | ABi BD =AB.
Kyt mixx Bucororo BH napasienorpama ABCD i 6icekTpucoro BM
ryta ABC popiBHioe 24°. 3HAlAITh KYTU IIapaJiejorpamMa.
Hiaronass mapaJjiejiorpaMa yTBOPIO€ 3 iioro cropoHaMu KyTu 30°
i 90°. 3HalAiTL CTOPOHU HapaJjejiorpamMa, IKII0 HOoTo IepuMeTp
mopiBHIOE 36 cM.

OpuH i3 KyTiB mapasesiorpama nopiBHioe 45°. Bucora mapaute-
JorpamMa, IpOBeJeHA 3 BEPIIMHU TYIOTO KyTa, HOPiBHIOE 3 CcM
i IiauTh cTOPOHY HmapaJjesorpaMa HaBOiJ. SHAUAITH 1[I0 CTOPOHY
mapaJeyiorpamMa Ta KyTH, IKi YTBOPIOE IiaroHajib, III0 CIIOJIYUae
BepIINHYU TYyOUX KYTiB, 31 cTOpoHaMu IapaJjejorpama.

Y mapanenorpami ABCD sBimomo, mo /C = 30°, Bucora BH,
nposegeHa no cropornu CD, mopiBHIoe 7 cM, a IepuMeTp mapa-
JeaorpamMa — 46 cm. 3HAAITH CTOPOHU IIapaJiejorpama.
HoBexiTs, 1110 Oy Ab-AKUI BiIPisOK, AKUI IPOXOIUTH Uepe3 TOUKY
mepeTHHY AiaroHajiell mapajejorpamMa Ta KiHIli SKOTo HaJjleXaTh
TPOTUJIEIKHUM CTOPOHAM ITapaJjejorpamMa, JiJINThCA I[i€0 TOUKOIO
HAaBITiJI.

ITepumerp mapanenorpama ABCD nopiBuioe 24 cm, ZABC = 160°,
nmiaronanab AC yTBopioe 3i croponoio AD Kyt 10°. 3HaiigiTh cTO-
POHU mapaJjejorpama.

Hiaronanas BD napasenorpama ABCD yTBopioe 3i cTopoHOIo AB
KyT 65°, ZC = 50°, AB = 8 cm. 3HalAiTh IIepUMeTpP mapajeso-
rpama.
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5.19.°

5.20.°

5.21.°

5.22.°

5.23.°

5.26.°

5.27.°

5.28.°

5.29.°

5.30.°

5.31.°

IToza mapasesmorpamom ABCD mpoBefieHO IPAMY, MapaJiebHY
tioro miaromasi BD. Ilsa npama meperunae npami AB, BC, CD
iAD y Toukax E, M, F i K BignoBigno. [loBenits, 1mo MK = EF.
ITapanensuo giarouasi AC napanaenaorpama ABCD mpoBeneHo Ips-
My, sika nepetruHae Binpisku AB i BC y toukax M i N, a npami AD
i CD y toukax P i K Bignoiguo. [oBenits, mo PM = NK.
BicexTpuca xyra A mapanenorpama ABCD mepetuHae cropony BC
y Tourti M. 3HAUAITH, mepuMeTp MaHOTO mapaJjejorpamMa, AKIIO
AB =12 cm, MC = 16 cwMm.

BicekTpuca rocrporo Kyra mapaJjiejorpaMa OiJIUTh HOT'0 CTOPO-
HY y BimHormreHHi 3 : 5, paxyoum BiJ BepHIIMHH TYIIOTO KyTa.
3HalZiTh CTOPOHU HapaJjejorpama, SKIIO0 HOTo MepuMeTp Io-
piBHIOE 66 cM™.

Y mapamnenorpami ABCD Bimomo, 1mo AD = 12 cm, AB = 3 cwM,
bicekTpucu KyTiB B i C mepetuHaioTs cTopouny AD y Toukax E
i F Bigmosiguo. 3HaiigiTs Bigpisoxk EF.

5.24.° [ToBeniTh, 1110 KYyT MisK BHCOTAMHU IapaJejiorpaMma, IIpo-
BeIeHUMH 3 BEPIIUHU TYIOr0 KyTa, JOPiBHIOE TOCTPOMY KYTY
mapaJiejiorpama.

5.25.° JloBemiTh, IO KyT Mi’K BHCOTaMHU ITapaJjejorpaMa, IIpo-
BeIeHVUMH 3 BEPIIUHU TOCTPOTO KyTa, MOPiBHIOE TYIIOMY KYTY
mapaJiejiorpama.

Kyt Mmixk BucoTamMu mapaJjejorpama, IpPOBeIeHUMU 3 BePIIUHU
TOCTPOTO KyTa, V 4 pasu OiabIIuil 3a el KyT. SHaWIITL KyTu
mmapaJiejiorpama.

Kyt mixk BucoTamm mapaJjejorpama, IPOBeIeHUMU 3 BEePIIUHU
TYIIOTO KyTa, nopiBHI0e 30°. 3HANAITh IEpUMeTp IIapaJjejgorpama,
SAKIITO OTO BUCOTU JOPiBHIOOTHL 4 c¢cM i 6 cMm.

Bucoru mapajesgorpama, IpoBeeHi 3 BepIIUHU I'OCTPOrO KyTa,
yTBOpPOIOTL KyT 150°, cTOpoHM mapaJjejorpaMa JOpPiBHIOIOTH
10 cv i 18 cm. 3ualigiTs, BucoTHu mapaJjejgorpama.

Yepes m0BiJIBHY TOUKY OCHOBU PiBHOOEAPEHOIO TPUKYTHUKA IIPO-
BeJIEHO MIPAMi, mapaJiesibHi fioro 6iuamm cropornam. IloBenits, 1o
mepuMeTp YTBOPEHOTO0 YOTUPUKYTHUKA NOPiBHIOE cyMi OiuHmMX
CTOPiH JAHOTO TPUKYTHUKA.

Yepes KOKHY BepIIUHY TpuKyTHUKa ABC TIpOBeNEeHO IpAMY,
mapajgeJabHy IPOTUJIEKHilI cTopoHi. CyMa mepuMeTpiB ycix yTBO-
peHux mapaJjiegorpamis mopiBHioe 100 cm. S3HAHAITE IEepPUMETP
TpukyTHuka ABC.

Jlamo Tpu TOUKU, AKi He JeKaTh Ha OAHiN mpamii. I[lobymyii-
Te mapaJjejiorpaM, BepPIIMHAMU SAKOro € naHi Touku. CKiabKu
posB’sA3KiB Mae 3amaua?
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5.32." Touka nmepeTuHy 6iC€KTPUC IBOX CYCiIHIX KYTiB mapaJjejgorpama
HaJIe’KUTh MOT0 CTOPOHi. 3HAWIITh BiTHOIIIEHHS CYCiIHIX cTOpiH
mapaJiesyiorpama.

5.33." Ha cropoui BC mapainenorpama ABCD icuye Taka Touka M,
mo BM = MD = CD. 3HaiifiTh KyTu moapaJejorpama, AKII0
AD = BD.

5.34." ¥V nmapamenorpami ABCD 6icektpucu KyTiB A i D AinaTh cTOpO-
"Hy BC Ha Tpu piBHUX Bifpisku. 3HAUAITH CTOPOHU MapaJeso-
rpama, SKIIO ioro mepuMerp mAopiBHioe 40 cMm.

5.35." IlobynyiiTe mapaJjiesorpam:

1) 3a cTOpPOHOI0, IPOBEIEHOIO N0 Hel BUCOTOIO Ta JiarOHAJLIIO;
2) 3a rocTpuM KyTOM i ABOMAa BHUCOTaMU, IPOBEAEHUMU 0 JBOX
CyCimHiX CTOpiH.
5.36." IloOynyiiTe mapaJeaorpam:
1) 3a 1BOMa CTOPOHAMU Ta BHUCOTOIO;
2) 3a miaroHaJIJII0 Ta ABOMAa BHUCOTAMM, IPOBEIEHUMH 10 IBOX
CyCimHiX CTOpiH.

5.37." BicexkTpuca kyra A napaiuesnorpama ABCD mnieperusae cropony BC
y Touni M, a 6icekrpuca kyra AMC npoxoauTh uepe3 TOUKy D.
3HalIiTh KyTH mapaJjejorpama, Akmo L MDC = 45°.

5.38." Yepes Bepmuuu A, B i D mapanemorpama ABCD mposBene-
HO OpAMi, mepueHAUuKyaApHi mo npavmux BD, BC i CD Bigmo-
BimHO. IloBemiTh, 1110 ITPOBeAEHI IPAMi ITepeTUHAKTHCA B OMHiN
TOYII].

5.39.” I3 Bepmuuu B mapasenorpama ABCD omyCcTUIN TEPHEeHIUKY-
asap BE na piaronans AC. Uepes TOuKy A IIpoBeneHO HpAMYy M,
HePIeHAuKYIAPHY A0 npamoi AD, a uepe3 Touky C — mpamy n,
nepueHIuKyJIApHY 10 npamoi CD. [loBeniTs, 1110 TOUKA IEPETUHY
OpAMUX M 1 n HaJeXuTh npamiit BE.

5.40.” Koo, BriicaHe B TPUKYTHUK, JOTUKAETHCS OO0 iioro cropin AB,
BC i AC Bigmosiguo B Toukax C,, A, i B,. Yepes Touxku A,, B,
i C, npoBeneHO NpAMi, apajeibHi OicekTpucam KyTiB A, B i C
BigmoBiguo. lloBemiTh, IO TpPOBeleHiI MpAMiI IIepPeTHHAIOTHCA
B OMHIN TOYIIi.

5.41." ¥V tpurytHuky ABC cropoua AC Hatimenina. Ha cropomax AB
i CB nosuaueno Touku K i L BigmoBigHo Tak, 1o KA = AC = CL.
Bimpisku AL i KC meperunaiorbcsi B Touti M. IloBenmiTs, ImMo
MdJ 1 AC, ne J — 1LeHTp BIMCAHOTO KoJia TpuKyTHuUKa ABC.

5.42.” TlobynyiiTe mapaJiesiorpaM 3a CTOPOHOIO, CYMOIO JAiaroHaJjel Ta
KYTOM MiK JiaroHaJsaMMH.
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5.43.” Yepes TOUKyY, AKa HAJEKUTH KYTY, MPOBEIITH IPAMY TaK, 1100
BipisoK IIiei mpsaMoi, IO MiCTHUTBCS BCEpPEINHI KyTa, JaHOIO
TOYKOIO AiJiuBCs 6 HABIIiJI.

5.44.” Touku A i C Hame:xaTh KyTy, ajie He HaJeXKaThb MO0 CTOPOHAM.
ITobynytiTe mapanenorpam ABCD Tak, 1106 Bepmuau B i D Ha-
JIeKaJii CTOPOHAM JAaHOTO KyTa.

5.45.” Ha croponax AB i BC tpukytHuka ABC nobyayiiTe BinmoBimuO
raki Touku M i K, mo6 AM = BK i MK || AC.

5.46." Bigpisku AB i CD 3aBnoB:xKKu 1 mepernHamoThesa B Touli O Tak,
mo LAOC = 60°. loBenits, o AC+ BD >1.

5.47." Touku M, N i K — BiamoBizHO cepenuuu pisaux cropin AB, BC
i CD yorupuxkyrauka ABCD. Ilo6yayiiTe 3a UMK TOYKAMU YO-
TupukyTHUK ABCD.

5.48." Yepes KOKHY BepLIMHY IapaJjejorpaMma
MIPOBENEHO MIPAMY, HEePIeHIUKYJIAPHY IO
nmiarowmaJii, AKa He MMPOXOAUTH Yepes ITI0 Bep-
muny (puc. 5.10). IloBenits, 110 giaronaJri
YOTUPUKYTHUKA, YTBOPEHOI'0 IePeTUHAMU
YOTHUPHOX IIPOBENCHUX IPAMUX, IePIEHIN-
KYJISIPHI IO CTOPiH ImapaJejiorpama.

5.49." Ha nimiiini HaHeceHO IIKaay i3 miHomoo mogiaxkum 1 cm. 3a momo-
MOroI0 ITiel JiHINKM ITPOBeAiTh HPAMY, AKa MePHeHAUKYJIIPHA
IO ITaHOl mpsaMoi.

Puc. 5.10

6. O3Haku napanenorpama

OsHaueHHs apaJjejiorpaMa Ja€ 3MOTy cepel] YOTUPUKYTHUKIB pO3-
misHaBaTu napaJsesorpamu. it camiii meTi cayrymoTs Taki Tpu Teopemu,
SAKi Ha3WMBAIOTH O3HAKAMU IlapaJiejiorpama.

Teopema 6.1 (o6epHeHa go Teopemu 5.1). Axwo 6 womu-
PUKYMHUKY KOXHCHI 06i npomunes’cHi cmopoHu piéHi, mo yel Lomu-
PUKYMHUK — napanenozpam.

C Hoeedennasa. Ha pucynry 6.1 306paske-
HO yoTupukyTHUK ABCD, v sxomy AB = CD
i BC = AD. JoBenemo, IO YOTUPUKYTHUK
ABCD — mapaJejorpam.

IIpoBegemo miaromans AC. TpuryrHu-
Ku ABC i CDA piBHi 3a TPeTboi 03HAKOIO
Puc. 5.10 piBHOCTI TpukyTHHUKiB. 3Bimcu L1 = £3
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i /2 =/4. Kyru 1 i 3 e pisaocropornHimMu npu npamux BC i AD ta
ciumiit AC. Omxe, BC|| AD. Aunasnoriuuo 3 piBuocTi /2 = /4 Buninsae,
mo AB||CD.

Omxe, y yoTupukyTHUKY ABCD KOXXHi [IBi IPOTHMIEKHI CTOPOHU
mapaJjiesibHi, a TOMy 1€l YOTUPUKYTHUK — mapaJjiesorpam. A

Teopema 6.2. kw0 6 womupukymHuuky 06i npomuneincHi cmopo-
HU Pi6Hi ma napanenvhi, mo yeil LomupuKymHuKk — napaneiozpam.

ITosedenHnsa. Ha pucynky 6.2 so6pakeno dotupukytuuk ABCD,
y skomy BC =AD i BC|| AD. loBememo, 1110 YOTUPUKYTHUK ABCD —
mapaJieyiorpam.

B , C B C
T 1 1
S
<>
2 2
A ‘ D A D
Puc. 6.2 Puc. 6.3

IIposegemo npiaromansr AC. YV tpuxkyrtuumkax ABC i CDA maemo:
BC = AD 3a ymoBow0, KyTu 1 i 2 piBHi AK pisHOCTOpPOHHI mpu mapa-
genbHUX npamux BC i AD rta ciumiiit AC, a cropona AC — cmijbHA.
Omxe, TpukyTHuku ABC i CDA piBHI 3a mepIomo 03HAKOI0 PiBHOCTI
TPUKYTHUKIB. 3Bigcu AB = CD. TakuM YMHOM, YV YOTUPUKYTHUKY ABCD
KOKHI 1Bi mporuieskHi cropouu piBHi. Tomy 3a Teopemoro 6.1 woTupu-
kyTHUK ABCD — mapaJjeagorpam. A

Teopema 6.3 (o6epuena mo teopemu 5.3). kw0 6 womupu-
Kymuuky 0iazonani mowKkoio nepemuny 0inambvbcesa HA6MIA, Mo yel
YOMUPUKYMHUK — NApanenozpam.

Hosedenns. Ha pucyaky 6.3 306pakerHo 4oTupukyTHuk ABCD,
y axomy piarouHani AC i BD meperuHamTbcAa B Toulli O, IpuyomMy
AO = OC i BO = OD. Hosenemo, 1110 4oTUpuKyTHUK ABCD — mapa-
JieJiorpam.

Ockinbku Kyt BOC i DOA piBHI AK BepTukaiabHi, AO = OC i BO =
= 0D, to Tpurytauku BOC i DOA piBHi 3a mepIIow 03HAKOI PiBHOCTI
TpukyTHUKiB. 3Bigcu BC = AD i /1 = Z2. Kytu 1 i 2 € pisHOCTOPOH-
"HiMmu npu npavmux BC i AD rta ciuniit AC. Orxe, BC|| AD.

Taxum urHOM, y YOTUPUKYTHUKY ABCD nBi IpOTUJIEKHI CTOPOHU
piBHIi I mapasenbHi. 3a Teopemoio 6.2 vorupukyTHuk ABCD — mapa-
Jejgorpam. A
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Bu 3Haere, 110 TPUKYTHUK MOKHA OJHO3HAYHO 3aJaTH HOTO CTOPO-
HaMu, TOOTO 3a/ja4a o0y JOBY TPUKYTHHUKA 32 TPHOMa CTOPOHAMU MAa€
enuHuil pos3B’A30K. IHINIA piu — mapasenorpam. Ha pucyHky 6.4 3o-
6paskeno mapanenorpamu ABCD, A B,C,D,, A,B,C,D,, CTODOHU AKUX
piBHi, To6T0 AB=A,B, = A,B, i BC =B,C, = B,C,. IIpore oueBuaHO, 110
cami mapasiesorpamMu He € PiBHUMU.

Ckasane o3HaAvae, 1[0 KOJIY YOTUPY PEHKMU CKPinuTH Tak, 1106 yTBO-
pUBCA ITapajeyiorpaM, TO OTPUMaHa KOHCTPYKILiA He Oy/e ’KOPCTKOIO.

B C B, C

Puc. 6.4

IIro BiacTuBicTh, mapaJjejiorpaMa MINPOKO BUKOPUCTOBYIOTH Ha
OpaKTHuIli. 3aBAIKM HOro0 PYyXOMOCTi JaMHOy MOKHa BCTAHOBJIIOBATHU
B 3pyYHe OJd Po0OTH TOJIOXKEHHSA, a PO3CYBHY PENIiTKYy — BigcyBaTu
Ha TOTpiOHY BimcTaHb y ABepHOMY mpopisi (puc. 6.5).

Hepyxoma
BepIIXHA
Kyna Kyna
3 -1
3acainka

S

Bich obepramusa

Puc. 6.5 Puc. 6.6

Ha pucynky 6.6 300paskeHO cxeMy MeXaHidMy, AKUI € CKJIaJ0BOIO
mapoBoi MmammuHu. 3i 30iJbIIIEHHAM MIBUIKOCTI 00epTaHHA oci KyJii
BimmanAOThCA Bif Hel mij mi€ro BiAIIeHTPOBOI CHMJIM, TUM CaAMHUM IIij-
HiMauu 3acJiHKy, AKa PeryJioe KijgbKicTh nmapu. MexaHi3aM HasBaHO
nmapaJiesorpaMoM ¥ aTTa Ha 4YeCTh BUHAXiJHMKA MepIol yHiBepcaabHOI
mapoBOl MAIINHU.
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O=t1 3agaua 1. [loBefiTh, 1[0 KOJIM B YOTHPUKYTHUKY KOMKHI
IBa IMIPOTUJIEXKHI KYTH PiBHIi, TO e YOTUPUKYTHUK — IlapaJjieiorpam.

Pose’azannsa. Ha pucyury 6.7 300parkeno uotTupukyTHuxk ABCD,
y axkomy LA = ZLC, /B = £D. [loBenemo, 110 YOTUPUKYTHUK ABCD —
mapaJieyiorpam.

B
B C
M
A D
D
Puc. 6.7 Puc. 6.8

3a TeopeMoIio PO CyMy KYTiB OMYKJIOTO n-KyTHHKAa (TeopeMma 4.1)
maemo: LA + /B + ZC + /D = 360°. ¥YpaxoByiouu, mo LA = ZC,
/B = /D, orpumaemo: LA + /B = /ZC + £D = 180°.

Ockinbku Kyt A i B — oxHocTOpOoHHI KyTu npu npavux AD i BC
Ta ciuniit AB, a ixHa cyma gpopiBaioe 180°, Tto BC|| AD.

Amnajoriuno goBogmmo, 1o AB| CD.

Orixe, woTupukyTHUK ABCD — mapajesorpam. A

3amaua 2. [loBenith, mo Mmenmiana BM tpuxkytHuka ABC meHIIa
Bix mosoBuHu cymu cropin BA i BC.

Poss’s3annsa. Ha nponoB:kenni memianu BM 3a Touky M 1mosHa-
yuMo Taky Toury D, mo BM = MD (puc. 6.8). Toxi B YyoTupuryTHHI-
Ky ABCD piaronani AC i DB TOYKOIO iXHBOT'O IIEPETUHY OiIATHCS HaB-
min. Orxe, woTupukyTHUK ABCD — mapasenorpam. 3Bigcu AB = DC.
Hns cropin tpukytauka BDC moxkua 3anucatu: BD < DC + BC. Toxni

9BM < AB + BC; BM <AB+BC 4

'I') 1. fIki o3Hakm napanenorpama Bu 3Haete? CchopmyrionTe ix.
[ )
2.

Cepep BNacTMBOCTEN Ta 03HaK napanenorpaMma BKaxitb B3aEMHO 0DepHeHi
TEOPEMMU.

3. Ky BNacTMBICTb NapasnenorpamMa LNMpPOKo BUKOPUCTOBYIOTb Ha NMPaKTMLL?
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BMPAB/ T

O-r 6.1.° HoBeniTh, 110 KOJU cyMa KYTiB, IPUJETIUX A0 OyIAb-IKOI
i3 cycimHixX cTOpiH YOTHMPUKYTHUKA, mopiBHIoe 180°, To 1eii uo-
TUPUKYTHUK — Iapajeyiorpam.

6.2.° Horupuxkyrauku ABCD i AMKD — mapasnenorpamu (puc. 6.9).
HosexniTh, 1m0 yotTupukyTHUK BMKC — mapaJjejgorpam.

Puc. 6.9 Puc. 6.10

6.3.° Bimpisok AO — wmepmiana TpukytHuka ABD, Bigpisok BO —
mepniana TpukytHuka ABC (puc. 6.10). HoBenite, 1m0 4oTUpuU-
KyTHUK ABCD — mapaJjejorpam.

6.4.° Ha giaromani AC mapanenorpama ABCD mosumaumau Touku M
i K Tak, mo AM = CK. [JoBefniTh, 1110 4oTUPUKyTHUK MBKD —
mmapaJieyiorpam.

6.5.° JIBa Kosa MaioTh cuiabHMTH meHTp O (puc. 6.11). B ogHOMY 3 Kin
npoBemeno miamerp AB, y mapyromy — miametrp CD. IloBeniTh,
1o voTupukyTHUK ACBD — mapaJesiorpam.

6.6.° Touru E i F — BinnoBiguOo cepexsuuu cropia BC i AD mapaue-
gorpama ABCD. oBenits, mo yorupukyTHuUK AECF — mapa-
JIeJiorpam.

6.7.° Ha cropornax AB i CD napainenorpama ABCD BigkmameHo piBHIi
Bigpisku AM i CK. [ToBexitk, 1m0 uoTupukyTHUK M BKD — ma-
paJieorpam.

6.8.° Ha cropornax mapasenorpama ABCD (puc. 6.12) Bigkmanu
piBHi Bigpisku AM, BK, CE i DF. JloBeniTs, III0 YOTUPUKYT-
Huk M KEF — mapaJjejyiorpam.

A F:D

Puc. 6.11 Puc. 6.12
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O=rr 6.9.° ¥ tpuryraury ABC Ha npozoBxeHHI Megianu AM 3a Tou-
Ky M Bigkmanu Bimpisok MK, Axuii nopiBHIoe Bimpisry AM.
Busuaure Bug vorupuxkytauka ABKC.

6.10.° Y vorupukytaury ABCD simomo, mo AB||CD, /A = ZC. Bu-
3HauTe BuI yotTupukytHuka ABCD.

6.11.° Bicextpuca Kyra A napayesnorpama ABCD neperunae ctopouny BC
y Tourii M, a 6icekrpuca Kyra C — cropouny AD y touri K. Ilo-
BeIiTh, 1110 YoTUPUKYTHUK AMCK — mapaJjejorpam.

6.12.° Ha pucyary 6.13 uworupukytuux ABCD — mapaJjeJjorpam,
/ZBCP = /DAE. [oBeniTh, 1m0 yoTupukyTauk APCE — mapa-

JIeJIorpam.
—(
E
F
AA
A D A D
Puc. 6.13 Puc. 6.14

6.13.° Ha pucysry 6.14 uworupukytuuk ABCD — mnapaJjejorpam,
/BEC = /DFA. OoBenith, 1o yotupukytHuk AECF — mapa-
JIeJIorpam.

6.14.° I3 Bepmun B i D napanenorpama ABCD mpoBeJin IepHeHIuKY-
aapu BM i DK po npiaromaii AC. [ToBegiTh, III0 YOTUPUKYTHUK
BKDM — mapaJjejorpam.

6.15.° BicekTpucu KyrtiB A i C mapanemorpama ABCD mepeTMHAIOTH
wioro miaronans BD y toukax E i F Bigmosiguo. IloBenits, 1110
yoTupuKyTHUK AECF — mapaJiejiorpaM.

6.16.° IToOynyiiTe mapaJjesorpam:
1) 3a ABOMA [iaroHAJIAMHU Ta CTOPOHOIO;
2) 3a 1BOMA AiaroHaJAMH Ta KYTOM MiK HUMU;
3) 3a IBOMA [qiaroHaJAMU Ta BHUCOTOIO.

6.17." JloBeniTs, 1110 KOJIU M, M,, M, — AOBXKUHU MeJjiaH TPUKYTHUKA,
p — lioro miBmepumerp, To m, + m, + m, < 2p.

6.18." ¥V tpurytHury ABC mepmiama BM mepneHIUKYJIIPHA IO CTOPO-
Hu BC, AB : BC = 2 : 1. 3uaiigite Kyt ABC.

6.19.” [HoBexniTh 03HAKY PiBHOCTI TPUKYTHUKIB 3a MeJiaHOIO Ta KyTaMU,
Ha AKi BoHa po3buBae KyT TPUKYTHUKA.
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6.20." [MoBexniTh 0BHAKY PiBHOCTi TPUKYTHUKIB 3a JBOMAa CTOPOHAMHU Ta
MeiaHoI0, MPOBEAEHOI0 10 TPEeThOI CTOPOHMU.

6.21." Binpisok AM — wmegmiana tpurkytuuka ABC, LCAM > /BAM.
Hosexnits, 1mo AB > AC.

6.22.° Yepes cepenuny O miaronani NP mapanenorpama MNKP mpo-
BelleHO MpAMY, AKa mepetuHae cropouu MN i KP y Toukax A
i B BigmoBiguo. HoBexniTh, 110 4oTuUpUKyTHUK ANBP — mnapa-
JIeJiorpam.

6.23." Uepes TouKy IepeTUHY aiaroHajei mapaJenorpama CDEF mpo-
BeleHO ABi mpami, ogHa 3 AKUX meperunae croponu CD i EF
y Toukax A i B BigmoBinHo, a apyra — cropouu DE i CF y Tou-
kax M i K Bigmosinuo. [loBexiTh, 110 woTupukyTHuk AMBK —
mapaJieyiorpam.

6.24.° Touxku M, N, K i P — cepenunu ctopia AB, BC, CD i AD na-
panenorpama ABCD BignmoBigHo. [foBemiTh, 1110 YOTUPUKYTHUK,
BepIIUHAMU SAKOTO € TOUKHU mepermuy upamux AN, BK, CP
i DM, — mapaJiejgorpam.

6.25.” TToOyayiiTe TPUKYTHUK 3a CTOPOHOIO, BUCOTOIO, IIPOBEAEHOIO IO
miei cTtoponu, i Megiamo0, IPOBENEHOIO MO iHIITOI CTOPOHM!.

6.26.” ITobynyiite TpukyTHUK ABC 3a Meniamoro AM, Bucoramu BB,
icce,.

6.27.” ¥V mecruryrauky ABCDEF cropouu B napax AB i DE, BCiEF,
AF i CD piBHi # napamenbHi. [loBeniTs, 1o giarounanai AD, BE
i CF mepeTuHaIOThCA B OQHiN TOUII.

6.28. Ha ctoponi BC tpukytHuka ABC mosHaumau Touxky F. Bussu-
Jocs, 10 Bifgpisox AF meperunae mexmiany BD y Touri E Tak,
mo AE = BC. Hosenits, mo BF = FE.

7. HeoOXxigHi i pocTaTHi ymoBM

Is xKypcy reomerpii 7 KJjacy BU AisHAJUCH, IO OiJBIIICTHL TeopeM
CKJIQJIAEThCS 3 MBOX YACTUH: YMOBHU (Te, IIIO MaHO) i BUCHOBKY (Te, IO
Tpeba JOBECTU).

SKIO TBepIKeHHs, IO BUPayKa€ YMOBY, IIO3HAUUTU OYKBOIO A,
a TBepI KeHHs, I0 BUPaKa€ BHUCHOBOK, — OYKBOO B, To (popmy.iio-
BaHHA TEOPeMU MOYKHAa 300pas3suTU TaKOI0 CXEMOIO:

akimo A, To B.
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Hanpukiaajn, Teopemy 5.3 MoskHaA cHOpMyJIIOBATH TaK:

A B
AKIILO YOTUPUKYTHUK TO miaroHaji YOTUPUKYTHHUKA
€ TapaJieJiorpaMoM, TOYKOIO IIEPETUHY
OiJIATHCSA HaABIILJI

Toxi Teopemy 6.3, obepHeHy mo Teopemu 5.3, MOKHA chopMy.JTiO-
BaTU TakK:

A B
AKIILO miaroHaji YOTUPUKYTHUKA TO YOTUPUKYTHUK
TOUYKOIO IIEPETUHY € ImapaJieJorpaMom
IiJIATHCSA HaBIILI,

YacTo B IOBCAKJEHHOMY KUTTL ¥ CBOIX BUCJIOBJIIOBAHHAX MU KO-
pucTyeMocsa cJIOoBaMU «HEOOXiZHO», «IOCTaTHBO». HaBemeMo KiJTbka
TPUKJIATiB.

e Jlma Toro 1mo0 yMmiTHm po3B’sA3yBaTH 3amaui, He0OXi0HO 3HATHU

TeopeMu.

e fxIiio B Ha MaTeMaTUUHill oJliMIiaZi mpaBUJIbHO PO3B’sA3aau
BCi BamIpomoHOBaHi 3asaui, To IHOT0 JOCMAMHBO IJIA TOTO, 106U
mocicTu mepiie micre.

ViKuUBaHHSA CIIIB «HE00XifHO» i «JOoCTaTHBO» TiCHO IIOB’si3aHe 3 TEO-

pemMamu.
Poarisimemo Teopemy:
A B
AKIIO HaTypajbHe yucjio KpatHe 10, | To | IIe umMcjao KpaTHe 5

YMoBa A € mocTaTHLOIO I8 BUCHOBKY B. PasoM 3 TuM momiibHicTh
yucJia HaIiJio Ha 5 (TBepasKeHHA B) HeoOXimHa AJa MOMiJbHOCTI ymesaa
Harijgo Ha 10 (TBepmxkenHs A).

Hasegemo 11e oguH IpuKJIam:

A B

AKIIO IBa KYTU € BePTUKAJIbHUMU, | TO | i KyTu piBHI

Y miii TeopeMi TBepIKeHHS A € MOCTATHBOIO YMOBOIO [JIS TBEP-
IKeHHs B, ToOTO AJA TOTO, 11106 ABa KyTU OyJIu piBHUMHU, 0OCMAMHBO,
1100 BOHU OyJIM BEpTUKAJIbHUMU. ¥ Ii#i camiii Teopemi TBepa:KeHHs B
€ HeoOXiTHOI YMOBOIO IJiA TBePIKeHHs A, TOOTO [IJis TOTO, 100 JABa
KyTu OyJU BePTHUKAJIbHUMU, HE00XiOHO, 1100 BOHU OyJau PiBHUMU.
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3asHaunMo, IO TBEPAKEHHA B He € JOCTaTHBOI YMOBOIO IJIS TBEP-
mxeunsa A. Cupasai, AKIIO ABa KyTU PiBHi, TO Iie 30BCiM He o3Hauae,
1[0 BOHU BEPTUKAJILHI.

Omxe, y Oynb-aKii Teopemi Buay axkmo A, To B TBepmKkeHHT A
€ MOCTATHIM AJiA TBepI KeHHA B, a TBepI:KeHHa B — HeoOXigHuM i
TBEPAKEeHHA A.

SKIimo cupaBeasmBa He TiIBKHM TeopeMa

akio A, To B,
aje it obepHEHa TeopeMma

akio B, To A,
TO A € HeOOXiTHOIO i MTOCTATHLOI0 YMOBOIO i B, a B — Heob6XigHOIO
i MOCTATHBLOI YMOBOIO IJIA A.

Hanpurimaan, teopemu 6.3 i 5.3 € B3aemMHO oGepHeHUMU. MOBOIO
«HEOOXIZHO — HOCTATHBO» Ieil (haKT MOKHA C(HOPMYJIIOBATH OJHUM i3
IBOX CIIOCOOiB:

e 0nsa mozo wo6 YomupukymHuk O0Yé napanenozpamom, Heoo-
xi0Ho i docmamnuvo, w06 11020 diazoHaNl MOUKOI0 nepemuHy
dirunuca Haénin;

e 0aa mozo w06 0iazonani LOMUPUKYMHUKA MOLKOI0 NLepemUuny
dinunucsa Haeénin, Heobxiono i docmamuvo, Wo6 yeil Lomupu-
KYymuuk 6yé napanenozpamom.

Harosiocumo, 1110 KOJI B TEOPEMi € cJIoBa «HEO00XiqHO i JocTaTHBOY,

TO BOHA 00’eIHY€E IOBi TeopeMu: IpPaMy i o6epHEeHY (IPAMOIO TEOPEMOIO
MosKke OyTu Oyab-sika 3 JBOX TeOpeM, TOomi apyra O6yme oO6epHEHOIO).
OT:Ke, DOBeIeHHs TAKOI TEOpPeMHU Ma€ CKJATATHCA 3 JBOX YaCTHUH: JO-
BeJleHb IpAMOI Ta obepHeHOI TeopeM. Teopemy, fAiKa 00’€IHYE IIPSIMY
Ta 00epHEHY TEeOpeMU, Ha3MBAaIOTh KPUTEPieM.

Imoni samicTh «HeoOXimHO i mOCTATHBO» TOBOPSATH «TOAL M TiJb-
Ku Tomi». Hampukian, BsaeMHO obepHeHi Teopemu 5.1 i 6.1 mokHa
00’emHATH B TaKUil KpuUTepiii:

YOMUPUKYMHUK € napanenozpamom modi ii minvku modi, Konu
KOXCHI 061 11020 npomunexcHi cCmopoHu piéHi.

p 1. 3 AKMX [BOX YaCTWH CKNAJaETbCs OinbLWiCTb Teopem?
o 2. HaBepaiTb Nprknaam 3 NOBCAKAEHHOIO XUTTS, KONIM MU'y CBOIX BUCIIOBIIO-
BaHHAX KOPUCTYEMOCS CITOBaMM «HEODXIAHOY | «A0CTaTHLOY.
3. DopmynioBaHHS TeOPEMM NOAAHO Y BUMNALI CXeMu «aKwo A, To B». Ak Ha-
311BaloThb TBEPAXKEHHSA A i B?
4. |llo o3Ha4ag, Konu y GopMynioBaHHI TeOpeMu € CIOBa «HeobXiaHO i Ao-
CTaTHbO»?
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7.1.°

7.2.°

BMPAB/ HT

Y GpopmyIroBaHHI TeopeMHu BKAXKiTh HEOOXiJHY YMOBY I JOCTATHIO
YMOBY:

1)
2)
3)
4)
5)

Co

SAKIIO KYTH CYMiXKHi, To iXHaA cyma mopiBHioe 180°;

SAKIIO TPUKYTHUK € PIBHOCTOPOHHIM, TO BiH € piBHOOEAPEHNUM;
AKIO OpaAMi a 1 b mepueHIuKYJIAPHI g0 IpsAMoi ¢, To al|b;
AKINO ABAa TPUKYTHUKY PiBHI, TO piBHI iXHi BigmoBigHi KyTH!;
AKIMO JiaMeTp NePUIeHIUKYJIAPHUN OO0 XOPAu, TO BiH miJNUTH
ii HaBIig.

OpPMYJIIONTE TeopeMy, 00epHeHy mo0 maHoi. OTpuMany Iapy

B3aEMHO O0OepHEHUX TeopeM 3aMiHiTh OJHi€0 TeopeMoio, BUKO-
PHCTOBYIOUM MOBY «HEO0XiTHO — OCTATHBO>».

1))

2)
3)

4)
5)
6)
o)
8)

9)

SKIo TOUuKa HAJIEKUTh CEPeIUHHOMY TIEPIEeHANKYIAPY Bif-
piska, TO BOHa piBHOBigmajieHa Big KiHIIiB Bimpiska.

SKIIo TPUKYTHUK € PiBHOOEIPEHNM, TO ABa MOro KyTH PiBHI.
SAxKIro Megiana TPUKYTHUKA 36iraeTbesi 3 1Oro BUCOTOIO, TO
TPUKYTHUK € PiBHOOEAPEHUM.

SKI0 BucoTa TPUKYTHUKA 30iraeThes 3 oro 6iceKTpucoro,
TO TPUKYTHUK € PiBHOOEIPEHUM.

SAKmI0 piBHOCTOPOHHI KyTHW, YTBOPEHI IIpW MEPEeTHHI ABOX
OpAMUX CiYHOIO, PiBHi, TO MpAMi mapajenbHi.

SK110 cymMa OTHOCTOPOHHIX KYTiB, YyTBOPEHUX IIPU ITePETUHI
IBOX IPAMUX CiuHOI0, JopiBHIOE 180°, TO MpaAMIi mapajeabHi.
SAKImo BimmoBiAHI KyTH, YTBOPEHI IIPU IIEPETUHI TBOX IPAMUX
ciuHOMO, PiBHi, TO IPAMi mapaJieabHi.

Karet, 1110 J1€2KUTH TPOTH KyTa TPUKYTHUKA, BEJIMUYNHA TKOTO
mopiBuaioe 30°, TOPiBHIOE IIOJOBUHI rimOTEeHY3M.

SKImo mpaMa € TOTUYHOIO 0 KOJa, TO BOHA MEePIeHIUKY-
JSpHAa M0 pamiyca, IPOBEeIEHOTO B TOUKY JOTUKY.

10) fAxr1mo BimcTaHp Bif meHTpa KoJia [0 AesSKOI IPsMOoi JopiBHIOE

paziycy KoJja, TO I IpsaAMa € JOTHUYHOIO 0 AAHOI'0 KOoJa.

11) K10 TPUKYTHUK € PiBHOCTOPOHHIM, TO IIEHTPU HOTO BIIU-

CaHOI'0 Ta OIIMCAHOI'O Kij 36iraroTbecs.

12) fx1mo xopau oJHOTO KOJia PiBHOBiAmaeHi Big fioro meHTpa,

TO BOHU DiBHIi.

13) fAxr1mo 6iceKTprca 30BHIIMTHBOTO KyTa TPUKYTHUKA Tapajesb-

Ha HOTO CTOPOHi, TO TPUKYTHUK € PiBHOOEIPEHUM.

14) fx1mo ABi BUCOTH TPUKYTHUKA PiBHi, TO TPUKYTHUK € PiBHO-

OeqpeHM.
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15) AKIMo B YOTUPUKYTHUKY KOKHI IBI MPOTHJIEKHI CTOPOHU
piBHi, TO Ieil YHOTUPUKYTHUK — IapajejorpaM.

16) AKImo B YOTUPUKYTHUKY ABi MTPOTUIEKHI CTOPOHU PiBHI Ta
napaJiejibHi, TO Ieil YOTUPUKYTHUK — HapaJjiejiorpaM.

8. MpssimokyTHUK. Pom6. KBagpat

ITapanenrorpamMm — Iie YOTUPUKYTHUK, IPOTE OUYEBUIHO, IO HE
KOKHUHM YOTUPUKYTHUK € mapajeyiorpamMoM. ¥ IIbOMY pasi ToBOPATH,
110 mapaJjieiorpaM — Iie OKPeMUil BUJ YOTUPUKYTHUKA. PrucyHOK 8.1
imrocTpye 1e# Gaxr.

IcHYIOTh TaKOXK OKpeMi BUAU MapaJeorpaMis.

B C B C
YHoTUPUKYTHUKU ] T
ITapaneo-
rpamMu
A . L D A D
Puc. 8.1 Puc. 8.2 Puc. 8.3

Osznauvennsa. [IpaMOKYyTHUKOM HAa3HBAIOTh IapaJejiorpam,
Yy SIKOTO BCi KyTH mpsami.

Ha pucynry 8.2 306pakeno nmpamMokyTHux ABCD.

3 o3HAUeHHS BUILJIMUBAE, IO MPIMOKYTHUK MAae€ BCi BJIaCTUBOCTI
napajneygorpama. Y npaAmMoKymHuKy:

® NPOMUJIeHCHL CTOPOHU PLEHI;

e JdiazoHani moukow nepemuny 0ilambcs HABNIL.

IIpoTe TMPAMOKYTHHK Ma€ CBOi OCOOJMBiI BJIACTUBOCTI, AKUX He
Mae€ ImapaJjiesiorpaM, BiIMiHHUY BiJ MpAMOKYTHUKA. Tak, 3 O3BHAUEHHSA
BUILJINBAE, 10 BCi KyTwm npaAMoKyTHuKa piBHi. Ille ogHy BiacTuBicTh
IPAMOKYTHHKA BCTAHOBJIIOE TaKa TeopeMa.

Teopema 8.1. Jiazonani npamokymnuxa piéHi.

ITosedennsa. Ha pucyury 8.3 so0pakenHo npamMoxyTHuk ABCD.
Hosenemo, 1o 1ioro miaronasi AC i BD pisHi.

YV npamoryTtHux TpukytHukax ABD i DCA rkareru AB i DC piBHi,
a kareT AD cuinpauii. Tomy Tpuxkytauku ABD i DCA piBHi 3a nBOMAa
Kareramu. 3Bigcu BD = AC. A

OsHaueHHS MPAMOKYTHHKA [Ja€ 3MOTY cepej IlapajieorpaMiB pos-
misHaBaTH MPAMOKYTHUKHU. 11iff camiii MeTi cayryloTh TaKi 1Bi Teopemu,
K1 Ha3WMBAIOTH O3HAKAMU MIPSIMOKYTHUKA.
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Teopema 8.2. Axwo odun i3 Kymié napanenozpama npamui,
mo yei napanenozpam — NPAMOKYMHUK.

HoBemiTs 110 TeopemMy CaMOCTilTHO.

Teopema 8.3. Akxwo diazonani napanenozpama piéni, mo yei
napanenozpam — NPAMOKYMHUK.

ITosedennsa. Ha pucynky 8.4 sobpakeno mapaienorpam ABCD,
miaronasi AC i BD skoro piBHi. [foBegemo, 1o napasuenorpam ABCD —
MPAMOKYTHUK.

A B
B c
M/ g

e D
F

A D N E

B C A c
F M
Puc. 8.4 Puc. 8.5 Puc. 8.6

Posrasaemo tpukytauku ABD i DCA. Y vux AB = CD, BD = AC,
AD — cminbHa ctopoHa. OT:Ke, 1[I TPUKYTHUKY PiBHI 3a TPeTHOIO O3HA-
KOI0 piBHOCTI TpuUKyTHUKIiB. 3Bincu LBAD = ZCDA. 1li KyTu € oxHO-
CTOPOHHIMU ITpu mapayieabHux npamMux AB i DC ta ciuniit AD. Takum
yunom, /BAD + Z/CDA = 180°. Toxgi /BAD = ZCDA = 90°. Tomy 3a
Teopemoio 8.2 mapamgenorpam ABCD — OPSIMOKYTHUK. A

3amaua 1. I3 Touku M rimorenysu AB IPAMOKYTHOTO TPUKYTHU-
kKa ABC onymeHo nepueHaukyiaapu ME i MF Ha Kareru (puc. 8.5).
3HaAWIiTh MOJIOXKEHHS TOUYKM M Ha rimoTeHysi, Ipu AKOMY MOBXKMHA
Bimpiska EF Oyae HallMeHIIIOHO.

Pose’s3annsa. OueBumHO, 10 YOTUPUKYTHUK FMEC — npsaMOKYT-
"HukK. Tomi EF = MC. Omxe, 3amauy 3BeJIeHO J0 3HAXOIKEHHS ITOJ0MKEH-
Hsa Touku M Ha rimorenysi AB, mpu SKOMY IOBXKUHA Bigpiska CM Oyne
HaWMEeHIN0K. 3P03yMiJjio, III0 TAKOMY HIOJIOXKEHHIO Bif[lIOBiJae ocHOBa
BucoTu TpukKyTHUKa ABC, mpoBenenoi 3 Bepiiuau C. A

3agaua 2. JloBexmiTh, I[0 cyMa BiacTaHell Bif AOBiIBHOI TOYKU
OCHOBU PiBHOOEAPEHOT0 TPUKYTHUKA M0 HOr0o OiYHMX CTOPiH € CTaJIo
Ta JOPiBHIOE BUCOTi TPUKYTHUKA, IIPOBEAEHIN 10 6iUHOI CTOPOHM.
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Pose’azannsa. Hexait M — mgoBinbHa Touka ocHoBu AC piBHOOE-
npenoro Tpukytauka ABC. IIposenemo MF 1| AB, ME | BC, CK 1 AB
(puc. 8.6). Hosexemo, mo ME + MF = CK.

IIposenemo MD || AB. Ockinsku /DMC = Z/BAC = ZBCA, To Tpu-
Kytrauk M DC piBHoGenpennii. Hexait N — Touka mepeTUHy Biapiskis
CK i MD. Ockinegku CK 1 ABi MD||AB, To CN — BuCOTa TPUKYTHH-
ka MDC. Bigpisku CN i ME piBHIi K BUCOTH PiBHOOEAPEHOT'O TPUKYT-
HUKAa, IpoBeJeHi g0 O6iunumx cropin. OUeBUAHO, M0 YOTHUPUKYTHUK
MFKN — npamokyTHuK. 3Bigzcu MF = KN.

Maemo: MF + ME = NK + CN =CK. A

Y n. 28 Bu o3HaloMuUTeCa 3 METOLOM, 34 LOIIOMOI'OI0 SIKOI'O MOJKHA
posB’sA3aTu 110 3amauy B iHIIHUHN cIOCi0.

Osunauvennsda. PomM0OoM Ha3HMBAIOTH IapaJjejiorpaM, y SKOTO BCi
CTOPOHU PiBHi.

Ha pucyuky 8.7 306pasxeno pomo ABCD.

3 o3HaueHHsA BUILIUBAE, IIT0 POMO Ma€ BCi BJIACTUBOCTI IapaJiesio-
rpama. ¥ pomoi:

® NPOMuUJLeHHL KYmu pi6Hi;

e JiazoHani mouKO0I0 nepemuny 0ilamvbcs HABNIL.

IIpoTe pom6 Mae i ¢cBOi 0cOGJIMBiI BJIACTHUBOCTI.

B C

B C ‘V
O
A D A

A D
Puc. 8.7 Puc. 8.8

Teopema 8.4. Jiazonani pomba nepnenduxkynapui ma € odicek-
mpucamu 11020 Kymis.

ITosedenns. Ha pucynry 8.8 sobpaxkeno pom6 ABCD, nia-
roHayii axkoro mepermHaioThcA B Toulli O. Iosememo, mo BD | AC
i ZABO = ZCBO.

OckinbKu 3a O3HaueHHAM pomba BcCi HOro CTOpPOHU PiBHi, TO TPH-
KyTHUK ABC piBHOGenpenuii (AB = BC). 3a BiacTHBIiCTIO AiaroHaJjei
napaaengorpama AO = OC. Toxi Bimpisok BO € mMeniaHOI TPUKYTHIH-
Ka ABC, a oTXe, i BEUCOTOIO Ta 0iCEKTPUCOI0 IIHOTO TPUKYTHUKA. TaKkuM
yuaoMm, BD 1 AC i ZABO = ZCBO. A
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PosnizHaBaTu poM0OU cepe; mapajieiorpaMiB JaloTh 3MOTY He JIUIIe
o3HaueHHA pomba, a ¥ Taki ABi TeopemMmu, AKi Ha3WBAIOTH O3HAKAMU
pomba.

Teopema 8.5. kw0 diazonani napanenozpama nepneHduKyaap-
Hi, mo yeil napanenozpam — pomo6.

Teopema 8.6. Akwo diazonans napanenozpama € bicekmpucoro
oz0 Kyma, mo yel napanenozpam — pomo.

JloBemiTh 11i TeopeMu caMOCTiiHO.

3agaua 3. Y pomb6i ABCD nosHaueHO TOUKY M TakK, IO TPUKYT-
HuK BCM e piBHOcTOpOHHIM (puc. 8.9). BicekTpuca xyra ABM mepe-
TuHae aiaroHasb AC y Touni F. [oBenits, 1o Touku F, M i D nexars
Ha OJNHilN mpsaMiii.

C

Puc. 8.9 Puc. 8.10

Posze’asanna. Hexat Z/BAC=o. Maemo: AB = BC = BM,
/ABF = ZMBF. Or:xe, TpukyTauku ABF i M BF piBHi 3a gBOMa cTO-
poHaMu Ta KyToM MixK HuMHU. 3Bigcu LFMB=o.

Maemo: ZBAD=/BCD=20. Toxmi £ZMCD =20-60°. Ocriabku
CM = BC, o CM = CD i tpukytauxk MCD piBHOOempeununii. 3Bimcu

ZCMD = % (180°-(20.-60°))=120°-a. Maemo: JLFMD=/FMB+
+/ZBMC+ ZCMD =0+60°+120°—a =180°. Or:xe, xyr FMD — pos-
ropuyTuii, Too6To Touku F, M i D ne:kaTh Ha OOHINA mpamiii. A
Osumavenus. KBaagpaToMm Ha3HBAIOTh NPIMOKYTHHUK, Y SKOTO
BCi CTOPOHM piBHI.
Ha pucynky 8.10 3o6paxeno xkBagpat ABCD.

3 HaBeJIeHOT'0 O3HAUEHHS BUILINBAE, 1[0 KBagpaT — Iie poMO, y KO-
ro Bci KyTu piBHi. OTiKe, KBaApaT € OKPeMUM BUIOM i IPIMOKYTHUKA,
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i pom6a. ITe imtocTpye pucynok 8.11. Tomy KBagpaT Ma€ BCi BJIaCTHUBOCTL
IPAMOKYTHUKA Ta poMba. 3Bificu BUILIUBAE, II0:
e yci kymu keadpama npami;
e JiazoHnani keadpama pieHi, nepneHOUKYAAPHI ma € GiceKkmpucamu
1020 Kymis.

M F
B C B C
750 750 75° 75°
A D A D
Puc. 8.11 Puc. 8.12 Puc. 8.13

3amaua 4. Ha cropori BC kBagpata ABCD mosa HUM moOYyI0BaHO
piBHOOenpenuit TpukyTHUK BMC 3 ocHoBOIO BC Tak, mo L MAD = 75°
(puc. 8.12). 3uaiigite kyTr BMC.

Poss’azanna. Maemo: /MBC = /MCB. Toni /Z/MBA = Z/MCD.
Otr:xe, TpukyTHuKu ABM i DCM piBHI 3a mepIiow 03HAKOI PiBHOCTI
TPUKYTHUKIB. 3Bimcu L MDA = 75°.

ITo6ynyemo ma cropori BC kBagpata ABCD 1mo3a HUM PiBHOCTOPOH-
Hi#t TpukyTHUK BFC (puc. 8.13). Maemo: LZABF = 90° + 60° = 150°.
Ockineku AB = BF, o /BAF = ZBFA = 15°. 3Bigcu LFAD = 75°.
Amnajoriuno gosogumo, 1o LFDA = 75°.

Y samaniii miBmsomuHi BigHOCHO mpamoi AD icHye Jaullle oguH
piBHOOEIpEeHUH TPUKYTHUK 3 OCHOBOIO AD i KyTamMu IpU OCHOBIi, IO
nopiBuiOIOTE 75°. OTire, Touku F i M sb6iratorbesa Ta ZBMC = 60°. A

’l) 1. 9Ky irypy Ha3vBaOTb NPAMOKYTHNUKOM?
® 2. §IKi BNaCTMBOCTI Ma€ NPSAMOKYTHIK?
3. flky ocobnmBy BNaCTUBICTb MaloTb AiaroHani NPSMOKYTHUKa?

4. 33 AKMMW 03HaKaMM MOXHa BCTAaHOBUTH, LLIO Napanenorpam € npsMokyT-
HUKOM?

5. dKy dirypy Ha3nBaloTb poMOOM?
6. ki BNacTMBOCTi Ma€ pom6?
7. ki ocobnmBi BNACTMBOCTI MatoTb fiaroHani pomba?
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8.1.°

8.2.°

8.3.°

84.°

8.5.°

8.6.°

8.7.°

8.8.°

8.9.°

8.10.

§ 2. MHOTOKYTHWVKW. HOTUPUKYTHUKN ./J

8. 3a SKMMUM 03HaKaMK MOXHa BCTAHOBUTU, LLLO Napanenorpam € pomoom?
9. fAky dirypy Ha3uBaloTb KBafpaToM?

10. Akun pomb € kBagpaTom?

11. dki BnactmBocTi Mae kBaapat?

BMPAB/ HT

Hiaronani npamoxytuuka ABCD (puc. 8.14) mepeTuHAIOTHCS
B Toutti O, ZADB = 30°, BD = 10 cm. 3HaiifiTh HepuMeTp TPU-
rkytuuka AOB.

Kyr misx pgiaronanamMu NpsSMOKYTHUKA g C
mopiBHIOE 60°, a MeHIIIa CTOPOHA IIPA- 0
MOKYTHHKAa OOpiBHIOE 8 cMmM. 3HANAITH
JiaroHajab IPAMOKYTHUKA.

Touka M — cepenuna cropouu BC mps-
mMokyTHUKa ABCD, MA 1| M D, mepumeTp
OPAMOKYTHUKA AOpiBHIOE 36 cMm. 3HAIi-
IiTh CTOPOHU IPAMOKYTHHKA.
Timorenysa piBHOOEIPEHOT0 IPAMOKYTHOTO TPUKYTHUKA TOPiB-
Hi0€ 55 cm. [TpamoryTHuk ABCD 1100y10BaHO TaK, IO ABi HOTO
BepminEu A i D Hajge)kaTh rimoTeHysi, a aBi immi — kareram
JaHOTO TPUKYTHUKA. SHAWAITH CTOPOHU MPAMOKYTHUKA, AKIIO
AB : BC=3:5.

Y rmpuryrauxky ABC Bimomo, mo ZC = 90°, AC = BC = 6 cwm.
IIpamorkyTaux CM KN mobymnoBaHO Tak, 110 Touka M HaJeXKUThb
karery AC, Touka N — Karety BC, a Touka K — rimorenysi AB.
3HangiTe nepumerp npamorytauxka CMKN.

HoBexniTh, 10 KOJIM AiaroHaJii mapaJejorpaMa yTBOPIOIOTh PiBHI
KYTH 3 OJIHi€I0 3 HIOTO CTOPiH, TO Ileil mapaJjejorpaMm € ImpAMO-
KYTHUKOM.

ITo6ynyfiiTe IPAMOKYTHUK 3a AiaroHaJIII0 Ta KyTOM MisK miaro-
HAJIJII0 Ta CTOPOHOIO.

IToOynytiTe IpAMOKYTHHK 3a AiaroHAJJIIO Ta KYTOM MiK giaro-
HAJISIMU.

ITo6ynytiTe TPAMOKYTHUK 3a CTOPOHOIO Ta KYyTOM MiK miarona-
JAMU, IKUHA IPOTUJIEKHUN HaHiil CTOPOHI.

Opna 3 pmiaromaJsieii pomba AOPiBHIOE HOTO CTOPOHi. SHAWIITH
KyTu pomoba.

Puc. 8.14

o



L\. 8. MpamokyTHUK. PoMO. KBagpart 47

8.11.°

8.12.°
8.13.°

8.14.°
O
8.16.°

8.17.°

8.18.°

8.19.°

8.20.°

8.21.°
8.22.°
8.23.°
8.24.°

8.25.°

8.26.°

8.27.°

3HaligiTh KyTH pomba, AKIINO HOro mepmMeTp AopiBHIOE 24 cM,
a BUcCOoTa — 3 CM.

3uatiniTe mepumerp pomba ABCD, akimo LA = 60°, BD =9 cMm.
Touku M i K — sBigmoBiguo cepemuuu ctopia AB i BC powm-
6a ABCD. HoseniTb, 1m0 MD = KD.

Ha croponax AB i AD pomba ABCD BimgkjgameHo piBHI Biapis-
Ku AE i AF Bignosinwmo. [loBenits, mo LCEF = Z/CFE.

8.15.° loBeniTs, 110 BucoTH poMba piBHi.

Bucora pom6a, mpoBefieHa 3 BePIIIUHU HOT0 TYIIOr0 KyTa, AiJIUTH
cTopoHy pomba HaBmiyg. MeHIa giaroHaas pomba TopiBHIOE 4 ¢M.
3HaWIIiTh KyTU Ta IIepuMeTp pomoba.

HoBexniTs, 1110 AiaroHa b poMOa AiJUTH HABILJI KYT MijK BUCOTAMU
pomb6a, mpoBemZeHUMHU 3 Tiel caMoi HOoTO BepINWHU, IO ¥ mgiaro-
HaJb.

Bigpisok AM — Gicekrpuca TpukyTHuKa ABC. Yepes Toury M
IPOBEeIEHO TIPAMY, sKa IapajieabHa cTOpoHi AC i mepeTuHae
croporny AB y Tourni K, Ta npamy, sKa mapajeiabHa cTOpoHi AB
i meperunae cropony AC y touri D. [loBexits, mo AM | DK.
BicekTpucu kytiB A i B mapanenorpama ABCD mnepeTWHAIOTH
ioro croporu BC i AD y toukax F i E BigmoBimmo. Busmaure
BUJ YoTUPUKyTHUKA ABFE.

¥ tpurkyTHUKY ABC TIPOBEIEHO CEPEIUHHUN IEPIEHANKYIAP HOT0
bicexTpucu BD, akuit neperurae cropoau AB i BC y Toukax K
i P BigmoBigHOo. Busuaure Bung yorupukytauka BKDP.
ITo6ynyiiTe poMb 3a BHUCOTOIO Ta KYTOM.

ITobynytiTe pom6 3a BHCOTOIO Ta AiarOHAJLIIO.

ITo6ynytiTe poM6 3a qiaroHasJIio Ta KyTOM, BEpPIIUHA SKOTO Ha-
JIeKUTD I[iM giaromaJri.

ITobynyiiTe poM0 3a giaroHajja Ta IMPOTHUICKHUM iii KYyTOM
pomba.

Ha croponi BC kBagpata ABCD (puc. 8.15)

nosuaunau Touky K Tak, mo LZAKB =T74°. B K C

3uaiigite kKyT CAK.

Ha croporni BC xkBagpata ABCD mosHauu-
au Tourky K tak, mo AK = 2BK. 3HaigiTh
Kyt KAD.

Yepes BepIINHU KBapaTa IPOBEIEHO IPA-
Mi, mapasesabHi #oro miaromassm. Jlose- A D
IiTh, IO TOUKU TMEPEeTHUHY IIUX MIPAMUX

€ BepLUIMHaMU KBajpara. Puc. 8.15
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8.28.°

8.29.°

8.30.°

8.31.°

8.32.°

8.33.°

8.35.°

8.36."

Y IpAMOKYTHOMY TPUKYTHUKY Yepe3 TOUKY IepeTuHy OiceKTpu-
CU IIPSAMOTrO KyTa Ta TilloOTeHy3Uu IPOBEAEHO MpAMi, mapajeibHi
KareraM. J[0BeiTh, 110 YOTUPUKYTHUK, AKUH YTBOPUBCSA, € KBa-
IPaToOM.

Touxku M, K, N, P € Binnmosinmo cepenuaamu cropia AB, BC, CD
i AD kBagpara ABCD. HoBeniTh, 1110 4oTUPUKYTHUK M KNP —
KBajapar.

Y tpurytauKy ABC Bigomo, 1o ZC = 90°, AC = BC = 14 cm. [IBi
cropoHu KBaapata CDEF jexxaTh Ha KaTeTaX TpuKyTHuUKa ABC,
a BepmmHa E HaleXuUTh rimorenysi AB. 3HaWAiTh mepuMeTp
kBagpara CDEF.

¥ kBagpati ABCD nosHaueHO TOUKY M Tak, 1110 TPUKYTHUK AM B
piBHOCTOpPOHHI. [[oBeaiTh, 1110 TPUKYyTHUK CM D piBHOGEIPEHUIA.
HoBeniTsh, 1110 KOJIU AiaroHaJIi mapaJjiejiorpaMa piBHI Ta mepleH-
IUKYJSPHi, TO Ilell mapajeyiorpaM € KBaJpaToM.
Yorupuxkyrauku ABCD, DEFM, MNKL, LPOS, SQTV — kBa-
npatu (puc. 8.16). 3HaWAITH CyMy MOBMKUH TUX CTOPiH KBajapa-
TiB, AKi He JeKaTh Ha mpamiit AV, aKIo gqoBKuHA Bigpiska AV
mopiBHOE 16 cMm.

B C
N K Q T
S
A D M L 4
E F
P 0
Puc. 8.16

8.34.° ToBeniTs, 1110 MemiaHa MPAMOKYTHOTO TPUKYTHUKA, IIPO-
BelleHa [0 TilloTeHysu, AopiBHIOE Ii mosoBuUHI.

HoBeniTe, 1110 TOYKU IEePEeTUHY GiceKTpuC KYTiB IapaJjejorpama,
AKUIN He € pOoMOOM, € BepIInHAMU IPIMOKYTHUKA.

YV npamorytHuKy ABCD Bigmomo, mo AD = 9 cm, /BDA = 30°.
Ha croponax BC i AD mosuaueno BigmoBigao Touku M i K Tak,
1o yrBopuBcs pom6 AMCK. 3HaiiiTh CTOPOHY IILOr'0 pomoa.
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8.37. ¥V mpamorkytHury ABCD Bimomo, 1mo /BCA : /DCA =1 : 5,
AC = 18 cm. 3maiigites Bigcraus Big Touku C mo giaromasi BD.

8.38." oBeniTs, 1110 TOUKYU IEPETUHY 0iCEKTPUC KYTiB MPAMOKYTHUKA,
AKUHA He € KBaApaToOM, € BepIIMHAMU KBajpara.

8.39." Bepmmau M i K piBHOCTOPOHHBOTO TPUKYyTHUKA AM K Hajexarnb
croponam BC i CD kBaxapara ABCD. [loBenits, mo MK || BD.

8.40.° Manmo Touku M i K. Ilobynyiite kBagpatr ABCD Ttaxk, 11100 TOY-
Ka M Oyna cepenuuoio ctopoHu AB, a Touka K — cepegnHOI0
croponu BC.

8.41." ¥V mpamoxytaHuky ABCD Bimomo, 110 AD = 2AB. Ha ctoponi BC
mos3HaueHo TouKy M Tak, 1m0 LZAMB = ZAMD. 3Ha#iiTh 11i KyTH.

8.42.° Mauo touku A, B i M. Ilo6ynyiite pom6 ABCD, AKIIO Bimomo
BimcTaub Big Touku M o Touku K — cepenuuu ctoporu CD.

8.43." Ha croponax AB i BC mnapasesorpama ABCD mosa HuUM IOOY-
noBano kBagpatu APQB i BMNC. JloBenits, mio Biapisku DP
i DN piBHIi Ta nepuneHUKYJIAPHI.

8.44. Cepenunnuii nepneHaguKyJap giaronati AC npamoxkytauka ABCD
nepetuHae cropouny BC y Tourti M Tak, 1o BM : MC =1 : 2. 3uaii-
IiTh KyTU, Ha AKi AiaroHajp IPAMOKYTHUKA MiJUTH HOTO KYT.

8.45." Cepenmuunii mepueHIUKYJIAp giaronaii AC nmpamMoxkyTuuka ABCD
nepetruHae ctopoHy BC i yTBOpIoE 3 HeIO KyT, AKUU HOPiBHIOE
KyTy MixK miaroHamaMu. SHaAUIITH el KyT.

8.46." IToOyayiiTe IPAMOKYTHUK:
1) 3a miaroHasIi0 Ta Pi3HUIIEI0 ABOX CTOPIiH;
2) 3a mepuMeTPOM i ZiaroHaJIIIo;
3) 3a mepUMETPOM i KyTOM MiK JiaroHaJIsAMMU.

8.47.” TlobynmyiiTe pom0O:
1) 3a rocTpuM KyTOM i pi3HUIEIO JiaroHAJeE;
2) 3a TOCTPUM KYTOM i CyMOIO CTOPOHHU Ta BHCOTH.

8.48." Yepes q0BiIbHY TOUKY, AKa HAJEKUTH KBAAPATy, IIPOBEIEHO ABi
MEePHeHANKYIAPHI OpAMi, KOKHA 3 SKUX IepeTUHAae ABi MPoTu-
JIeXKHI cTOpoHU KBajapara. [oBeniTh, 110 BiIpisKy UX NPAMUXK,

AKi HajJeKaTh KBaapary, piBHi. N
B o

8.49.”" Ha croponax kBazpata ABCD BuGpaHO
Touku M, N, P i @ Tak, AK IIOKa3aHO Ha
pucyHky 8.17, mpuuomy MP = NQ. [ose-
IiTh, III0 HA IILOMY PUCYHKY Biapisku M P
i NQ meprneHIUKYJISPHI.

b=

8.50.” TTobynyiiTe KBaapar: D
1) 3a cymoro miaroHaJsi Ta CTOpPOHU; Q
2) 3a pisHHIlEIO miaroHAJi Ta CTOPOHU. Puc. 8.17
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8.51.” ¥V kBagpari ABCD Bu6paHo Touky M Tak, 1110 TPUKYTHUK AM D
piBHOCTOpOHHIN. Ilosa KBagpaTrom BuOGpaHO TOUKy K Tak, IO
TpuKyTHUK AKB piBHOcTOpOHHIN. HoBemits, mo Touku K, M
i C nmexxaThb Ha ONHIN TPAMIiH.

8.52.” ¥ mapanenorpami ABCD Bimomo, 1o ZABD =3 /DBC, BC = 2AB.
3HaWIiTh KyTH HmapaJjejorpaMa.

8.53." Touku M i N — Bigmosiguo cepeguuu cropin BC i CD mpsmo-
kytauka ABCD. Biapisku BN i DM mepeTuHaiOThCs B TOUIi P.
HosexiTh, mo L/ MAN = /BPM.

8.54." Mauo mapasenorpam ABCD. Bicekrpucu kyrie BAC i BDC 1me-
peTuHaOThCA B Touli M Tak, mo LAMD = 45°. JloBeniTh, 110
yoTupuKyTHUK ABCD — pom0.

8.55." Hauo Touxku A, C i M. Ilo6ynyiite pom6 ABCD, AKIO Bimomo
Bimcraus Bim Touku M mo Touku N — cepenuHu croponu BC.

8.56." ¥ kBagpari ABCD nosnaueno Touky O Tak, mo ZOAD = Z0DA=15°.
HoBexmiTh, 1m0 TpukyTHUK BOC PiBHOCTOPOHHI.

8.57." ¥V npamorytauky ABCD Bigomo, o AD = 3AB. Ha croponi AD
mo3HayeHo TOYKy N Tak, 1mo AN = 2ND. Hosexnits, mo LANB +
+ ZADB = 45°.

8.58." Ha croponi AB i giarouani AC kBagpara ABCD mosHauniIu Bif-
noBigHO Touku P i @ Tak, mo AP : PB=3:2,AQ : QC =4 : 1.
3HaliTh KyTu TPUKyTHUKA PQD.

9. CepepHA NiHiA TPUKYTHUKA

O3nauvennsda. CepealHbOI0 JiHi€H TPUKYTHHKA HA3UBAIOTH
Bipi3oK, AKUIl cIOJyUa€ cepeaIuHU TBOX HOTO CTOPiH.

Ha pucynky 9.1 Bigpisku MN, NE, EM — cepenui JdiHil TpuUKyT-
Huka ABC.
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Teopema 9.1. Cepedna ninia mpukymHuHuka, AKa CLOLY1ae€ cepe-
Junu 060x 11020 CMOPiH, napanenbHa mpemiti cmoponi ma 0opieéHIo€
il nono6uHi.

ITosedenns. Hexaii MN — cepenusa JjiHia TpukytHura ABC
(puc. 9.2). ToBememo, 1m0 MN || AC i MNzéAC.

Ha npawmiit MN nosHauumo TouKy E Tak, mo MN = NE (puc. 9.2).
Croonyuumo Bigpiskom Touku E i C. OckinbKu Touka N € cepeimHOIO
Bigpiska BC, to BN = NC. Kyru 1 i 2 piBui ax BepTurasbai. OTiKe,
TpukyTHUKU M BN i ECN piBHI 3a mepIirow 03HaK0I0 PiBHOCTI TPUKYT-
HukiB. 3Bigcu MB = EC i /3 = /4. Ypaxosyiouu, mo AM = BM,
orpumaemo: EC = AM. Kyru 3 i 4 € pisHOocTOpOHHIMU n1pu npaMux AB
i EC ra ciuniit BC. Toni AB| EC.

Takum 4uHOM, ¥ 4oTUPUKYTHUKY AMEC ctroponu AM i EC mapa-
neabHi Ta piBHi. OT!Ke, 3a Teopemoro 6.2 worupukyrHuk AMEC e ma-
panenorpamom. 3Bigcu ME || AC, TooTto MN || AC.

Taxoxx ME = AC. OckinbKu MNzéME, TO MNzéAC. A

O=171 3amaua 1. JloBexiTh, 1[0 CepeIUHN CTOPiH UOTHPHKYTHIKA
€ BepIIMHAMH IIapaJiejiorpama.

Poszs’azanuasa. Y worupurytaury ABCD touku M, N, K i P —
cepenunu ctopin AB, BC, CD i AD sBiagmoBiguo (puc. 9.3).

Bigpizok M N — cepenus JiHisg rTpukyTtauka ABC. 3a BIacTuBicTIO

cepenuboi Jyinii TpukyTauka MN ||AC i MN :%AC.
Bigpisok PK — cepenns jinia rpukyrtauka ADC. 3a BJIacTUBiCTIO
cepenuboi Jinii Tpukyrauka PK || AC, PK :%AC.
Ockinsru MN ||AC i PK| AC, to MN || PK.
B pismocreit MN = %AC i PK = %AC orpumyenmo: MN = PK = %AC.
Orxe, y 4oTupukyTHUKY MNKP croponu M N B

i PK piBHiI Ta mapajeibHi, TOMY YOTUPUKYTHUK N
MNKP — mnapajengorpam. A M, C

3amaua 2. Y worupukytTHury ABCD Bimomo, A
mo ZACD = /ABD = 90°. Touku M i N — cepe- K
nuuu piaronasneit AC i BD Bigmosiguo. [loBenits,
10 MpsAMa, AKa MepIeHAnKyJasapHa 10 Bigpiska MN D
1 mpoxoxuTh uepe3 TOUKY IIepeTUHY HiaroHasei,
neperuHae cropony BC y ii cepenusi. Puc. 9.3
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B K C Poses’asannsa. Hexair touka K — ce-
?(W penuna croponu BC. Toxi Bimpisku MK

A\ i NK — cepenui ninii TpukyrtHukiz ABC

M N i DBC Bigmosigmo (pmc. 9.4). Maewmo:

A D KM| AB, AB 1 BD, toni KM | BD. Amna-
Joriuno orpumyemo, 1o KN | AC. Orxe,
Puc. 9.4 Touka O — TouKa mepetuHy giaroHaiueit AC

i BD — € opronieHTpoM TpukyTHUKa M KN. 3Bincu KO | MN. OcKinb-

Ku uepe3 TOUuKy O MOKHA MPOBECTH €AUHY IPAMY, NEePIEHIUKYIAPHY
o Bimpiska M N, To TBepI KeHHS 3amadvi HOoBemeHO. A

’I) 1. Lo HasmBaloTb CepefHbOI0 NMIHIEID TPUKYTHIKA?
2. CKinbKW cepefHix NiHIN MOXHa NPOBECTY B TPUKYTHUKY?
3. ki BNaCTMBOCTI Ma€ cepefiHs NiHif TPUKYTHMKA?

WBHPABM _—

9.1.° loBeniTsh, 110 cepemHi JiHIl TPUKYTHMKaA PO3OMBAIOTHL MOTr0 Ha
YOTUPU PiBHUX TPUKYTHUKU.

9.2.° Touku E i F — Bigmosiguo cepeaunu cropid AB i BC TpUKyTHH-
kKa ABC. 3uaiigitTs croporny AC, AKIMO BOHA Ha 7 cM OinbIa 3a
Bizpisok EF.

9.3.° loBexnitsy, 1o cepenus Jyinisa DE tpukytHuka ABC (touku D i E
HaJsie:kaThb cropoHam AB i BC BigmoBigHO) Ta #oro memiana BM
TOUYKOIO IIePeTUHY AiNATHCA HaBIiJI.

9.4.° 3ualigiTh KyTHM TPUKYTHUKA, ABi cepermHi Jimii sxoro piBHi Ta
HepneHIuKYJISIPHi.

9.5.° Cepenus yinia piBHOOeIPEHOr0 TPUKYTHUKA, IIapajieibHA OCHOBI,
nopiBHIOE 6 cM. 3HAWIITHP CTOPOHM HAAHOTO TPUKYTHHKA, SKIIO
foro mepumMeTp AopiBHIOE 46 cM.

O-rr9.6.° HoBeniTh, 110 BiApisKM, AKi CIIOJIyYalOTh CEPEIUHU TPOTU-
JIXKHUX CTOPiH YOTHPUKYTHUKA, TOUKOKI IEPEeTUHY MiIATHCS
HaBIIiJI.

9.7.° Cyma pmiaronajeifi YOTUPUKYTHUKA AoOpiBHIOE 28 cMm. SHAHLITH
TIePUMeTp YOTUPUKYTHUKA, BEPITUHU AKOTO € CepeInHaAMU CTOPiH
IaHOTO YOTUPUKYTHUKA.
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9.8.°

9.9.°

9.10.°

9.11.°

9.12.°

9.13.°

9.14.°

9.15.°

9.16.
9.17.°

9.19.°

9.20.°

9.21.°

BepmuHaMu YOTHPUKYTHUKA € CEpeIUHU CTOPiH pomba 3 miaro-
HayaMu 8 cM i 14 cvm. BusHauTe Buj YOTUPUKYTHUKA Ta 3HANITH
HOro CTOPOHH.

BepmuramMy 4OTUPUKYTHUKA € CEPEIVHY CTOPiH MIPAMOKYTHUKA
3 miaronasrio 12 cm. BusnauTe Buj YOTUPUKYTHUKA Ta 3HAWAITH
HOro CTOPOHH.

HoBeniTh, 10 BEPUIMHY TPUKYTHUKA PiBHOBigAaMeHi Bix nmpsamoi,
Ha AKIiN JIEXKUTH MOTO CepenHs JIiHid.

JloBenmiTh, 10 cepeamMHM BCiX BipPidKiB, AKi cIloJy4yaroTh JaHY
TOUKY 3 TOUKAMU JAHOI IPSAMOI, JeKaTh Ha ONHilN mpsamili.
Bigpisku, aKi cmosryuaroTh cepeInHN IPOTUIEKHIX CTOPIH OIIy-
KJIOTO UOTUPUKYTHUKA, piBHi. IloBenmiTh, mio miaronasi mboro
YOTUPUKYTHUKA MEePIeHANKYIIPHi.

JliaroHaJsri OmyKJ0ro YOTUPUKYTHUKA PiBHI. loBemiTh, 1110 Bin-
pisKm, AKi CIOJyUaioTh CepeMHU MOTO MPOTHJIEKHUX CTOPIiH,
HepHeHAUKYIAPHI.

Ha ctoponax AB i BC TpUKyTHUKA MO3HAYEHO BiAMMOBiAHO TOU-
ku M i K rak, mo AM = 3BM, CK = 3BK. [loBenitsb, IIo
MK || AC, i smaiigitTs Bigpisox MK, aximo AC = 16 cMm.

Kyru BAD i BCE — soBHimHi Kyt Tpurkyrauka ABC. 13 Bep-
muHu B mpoBemeno mepneHAukyaapu BM i BK no GicekTpuc
KyTiB BAD i BCE BigmoBiguo. 3HaiaiTs Bigpisok MK, AKIO
nepumerp TpukyTHuKa ABC nopiBHIoe 18 cMm.

ITo6ynyiiTe TPUKYTHUK 3a cepeiMHAMU TPhOX MOT0 CTOPiH.
IToGynytiTe mapaJjiesiorpaM 3a cepefuHaMM TPHOX HOTO CTOPiH.
9.18.° oBexmiTh, 1110 BiApisKM, AKi CIIOIyUarOTh CEPEIUHU ITPO-
TUJIEKHUX CTOPiH OMYKJIOTO YOTMPUKYTHUKA, 1 BiApisok, AKui
CIIOJIYYa€E CepeUHU IiaroHajell, IepeTUHAIThCA B OJHIN TOYII].
Y votupukytTHuUKy ABCD cyma KyTiB, IPUJIETINX 0 CTOPoHU AD,
nopiBaIOE 90°. Touku K i L — cepemunu cropia BC i AD Bin-
noBixgHO, Touku M i N — cepenunu giaronaseii. [loBenits, 1o
MN = KL.

Kyt ABC tpukyraurka ABC nopiBaioe 60°. Meniana BM TpukyT-
HUKAa AopiBHIoe #oro Bucoti CH. [loBexiTh, 110 TpukyTHUK ABC
DPiBHOCTOPOHHIN.

Kyt ABC mpukytuuka ABC popiBuioe 30°. Meniana CM TpuKyT-
HUKAa JOPiBHIOE H10T0 BUCOTi, IpOBeeHi 3 Bepuiuau A. S3HAHAITH
Kytu BAC i BCA.
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9.22.° Binpisku, AKi cCIOJIyUalOTh CEPEIUHU IPOTUIEKHUX CTOPIiH OITy-
KJoro uotTupukytanka ABCD, ainsaTh #1oro Ha YOTUPU YOTUPU-
KYTHUKHU 3 PiBHUMU epuMeTpamMu. [JoBemiTh, 1110 YOTUPUKYTHUK
ABCD — mapaJjejorpam.

9.23." Hano TpurkyTHuk ABC i Touku D i E B
Taki, mo LADB = ZBEC = 90° (puc. 9.5). D
HoBemiTh, mio moB:KuHAa Bigpiska DE E
He OisbIra 3a HmiBIIEPUMETP TPUKYTHU-
ra ABC.

9.24.” Touku B, i C, — OCHOBU IepIEHJUKY-
JApPiB, OMyIleHWX 3 BepIIuHU A TpuU- Puc. 9.5
ryrHuka ABC ma 6icekTpucu KyTiB B
i C Bigmosizuo. Touku B, i C, — OCHOBU IepIeHJUKYJIAPiB,
OIIYII[eHUX 3 BepIINHU A Ha OiceKTpucU 30BHIIIHIX KYTiB IIpu
BepmuHax B i C Bignosigro. Hosexits, mo Touku B, C,, B,, C,
JIe)KaTh Ha ONHIN mpaAMii.

9.25." Y npamoxytHomMy TpukyTHury ABC (LACB = 90°) mpoBeaeHO
Bucoty CD. Bicexkrpucu kytiB BAC i DCB nepeTuHaHThCA B TOU-
i M, a 6icekrpucu KyTiB ABC i DCA — y Touni N. [loBexiTh,
mo MN || AB.

9.26."” Touku M i N — cepenuuu BiamoBigao cropid AB i CD onyKJio-

ro yoTupukyTauka ABCD. [ToBeniTs, 1o Koau MN = % (BC+ AD),

o BC|| AD.
9.27.” B onykaomy uotupukytauky ABCD Bimomo, 1o AD > BC, Tou-
Ku M i N — cepenunu pgiaronaneitr AC i BD sBigmosigno,

MN = % (AD - BC). Tosenits, mo AD || BC.

9.28." [lano piBHOCTOpPOHHiN TpuKyTHUK ABC. Onmcano ayry BC i3
meHTpoM y TouIrli A Ta pagiycom AB, Touka M — QOBiJIbHA TOUKA
nyru BC, sixa Bigpisusaersed Bix Touok B i C. Cepenunu xopa MC
i M B cronyueHo Bigpiskamu i3 cepemunamu ctopia AB i AC Bifg-
noBigHO. [loBexiTh, 110 Oofep:KaHi BipisKM HePIEeHAUKYJIAPHI.

9.29." TIpomossxkenusa mexianu AM tpuryrHuka ABC neperuHae #oro
omucaHe Kojo B Tourri D. ITobyaytiTe TpukyTHUK ABC 3a 3ama-
HUMHI Toukamu A, B i D.

9.30." Miaronasi omykJjioro 4oTupukyTHuKa ABCD meprneHquKyJIapHi.
Yepes cepenunu cTopia AB i AD npoBefieHO IpAMi, IepIeHIU-
Kyaapai BigmoBimuo mo cropim DC i BC. JloBeniTs, III0 TOYKA
HepeTuHY IIPOBeNeHUX NPAMUX HaJeKUTh npamiit AC.
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9.31." Cropouu AB i CD onykJoro uorupukytaunka ABCD piBui. Hepes
cepenunu piaronaseiit AC i BD npoBeieHO IPAMY, SKa IIepeTuHae
croporu AB i CD y toukax M i N Bigmosimzuo. [JoBexmiTh, II10

ZBMN = ZCNM.

9.32." B onmyKJIOMY YOTHPUKYTHUKY HPSAMA, SKa IIPOXOIUTDL Uepes ce-
peIuHN OBOX IIPOTHJIEKHUX CTOPiH, YTBOPIOE PiBHI KyTu 3 mia-

TOHAJNAMU YOTUPUKYTHUKA. [loBeniTh, 110 miaronani piBHi.

9.33." ¥V rpuxkyraury ABC Bizomo, 1m0 AC > AB, a KyT Ipu BepIInHi A
mopiBHIOE a. Ha croponi AC mosnaueno Touxy M Tak, mo AB =
= MC. Touka E — cepenuHa Bingpiska AM, touka D — cepeamHa

Bimpiska BC. 3uaiigite kyT CED.

10. Tpaneuis

Os3nauvenna. Tpanemieo Ha3WBAIOTh YOTUPUKYTHUK, Y STKOTO
IBi CTOPOHM MapaJiejibHi, a IBi iHIII He mapaJeibHi.

KosxHuuii i3 4oTUpUKyTHUKIB, 300pakeHux Ha pucyHKy 10.1, € Tpa-

melrieso.

B C M N

A D E P

Puc. 10.1

OcHnosa

OcHosa

Puc. 10.2

Biuna

CMOpOoHa

ITapanenbHi cTOpoHU Tpamellii HA3MBAaIOTH OCHOBAMM, a HellapaJieJib-

Hi — OiuHMMM cTopoHamu (puc. 10.2).

¥ rpanenii ABCD (BC||AD) xytu A i D Ha3uBawOTh KyTaMH IPU
ocuoBi AD, a xytu B i C — xryramu mpu ocuosi BC.

O3nauvenuna. Bucororo Tpamneijii Ha3UBaIOTh NEePIEHIUKYJIAP,
ONyLIeHU! 3 OyIb-SIKOI TOUKH IPAMOI, IKA MiCTUTH OJHY 3 OCHOB, Ha

MpAMY, U0 MiCTUTH APYTy OCHOBY.

Ha pucyuky 10.3 Ko:XKHHI i3 BifgpiskiB
BM, EF, DK, PQ € Bucoroio Tpameitii ABCD.
JoB:KUHY ITUX BiPisKiB JOPiBHIOIOTH BifcTa-
Hi Mk mapanensHuMu npamumu BC i AD.
Tomy BM = EF = DK = PQ.

B EC K @
N
(111
A M F D P
Puc. 10.3
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B C B C

Puc. 10.4 Puc. 10.5

Ha pucynry 10.4 3o06paxkeno tpamernito ABCD, y akoi 6iuHi cro-
poru AB i CD piBui. Taky Tpamelito Ha3WBaiOThL PiBHOOGIUYHOIO a00
piBHOOGEApPEHOIO.

fAxiio 6iuHa cTopoHa Tparteirii € ii BucoToio, TO TaKy Tparellito Ha-
3UBAIOTH MPAMOKYTHOIO (puc. 10.5).

Tpamelria — 1ie OKpeMU# BUJ YOTUPUKYTHUKA. 3B’ A30K MiK YOTUDU-
KYTHUKaMU Ta iIXHIiMJ OKpeMUMU BUAaMU IToKa3aHo Ha pucyHKy 10.6.

YoTUPUKYTHUKU

ITapasemorpamu

IIpamo-
KYTHUKU

S
E
o]
=
58
<
M

=

Puc. 10.6
Osunauvennsa. CepenHbor JaiHi€r Tpameiil Ha3WBAIOTh Bif-
Pi3ok, AKUIl crioayda€e cepeauHu il OiYHUX CTOPiH.
Ha pucynry 10.7 Bigpisox MN — cepenusa ginia tpamnerii ABCD.

Teopema 10.1. Cepedna ninia mpaneyii napanrenrvHa 0CHO8AM
i dopiéHI0€ NONOGUHI IXHBOL CYyMU.

lfosedenns. Hexait MN — cepenHsa JgiHia tpamnenii ABCD
(puc. 10.8). HoBememo, 1mo MN ||AD i MN=%(AD+BC).
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Puc. 10.7 Puc. 10.8

IIpoBegemo mpsamy BN i Toukry ii mepeTtunHy 3 mpsamoio AD mosHa-
yumMo OyKBoio E.

Ockinbku Touka N — cepenuna Bigpiska CD, to CN = ND. Kytu 1
i 2 piBHi gK BepTHKaJbHi, a KyTu 3 i 4 piBHI 9K PisHOCTOPOHHI mpu
napaneabHux npamux BC i AE ra ciuniit CD. Ot:xe, TpukyTHUKU BCN
i EDN piBHi 3a Ipyrom O3HAKOI PiBHOCTI TPUKYTHUKIB. 3Biacu
BC = DE i BN = NE. Toni Binpisok MN — cepenHs JiHisS TPUKYT-
Huka ABE. I3 nboro BumauBae, mo MN ||AE, tooto MN | AD,

i MN :%AE. Maemo:
MN:%AE:% (AD+DE):% (AD +BC). A

O—rr 3agaua 1 (BracruBocTi piBHOGiuHOT Tpamenii). [o-
BeliTh, IO B PiBHOOIUHiNM Tpamerrii:

1) KyTu mpu KOKHili OCHOBi piBHi;

2) miaronasti piBHi;

3) BucoTa Tparernii, IpoBeleHa 3 BEPIIHUHMU TYIIOTO KyTa, OiJUTh
OCHOBY TpameIllii Ha ABa Bifpi3Ku, MEHIIIUH 3 AKX JOPiBHIOE MOJIOBUHI

pisHUIL OCHOB, a OiJbINHNII — IIOJOBUHI cyMu OCHOB (cepemHii JiHii
Tpamertii).
Posze’s3annsa. Posrianemo piBHOGIUHY B C

Tpamnerliito ABCD (AB = CD).

1) ITpoegemo Bucotu BM i CK (puc. 10.9).
Ockinbku AB=CD i BM = CK, To TpAMOKYTHI
TpukyTHUKU AMB i DKC piBHi 3a KaTteTom m M
i rinorenysoro. Toxi LA = £ZD. M K

Maemo: LA = /D, LA + ZABC = 180°,

/D + /DCB = 180°. Ot:xe, ZABC = Z/DCB. Puc. 10.9
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2) Posraauemo TpukyTHuKu ACD i DBA (puc. 10.10).
Maemo: AB = CD, AD — cninbHa cTopoHa, Kyt BAD i CDA piBHi
AK KYTH IPU OCHOBiI piBHOOGiIumoi Tpamerii. OT:xe, TpukyTHuku ACD
i DBA piBHi 3a 1BOMa cTopoHamMu Ta KyroMm Mixk HuMu. Toxi AC = BD.
3) ¥V worupurkyrauky BMKC (puc. 10.9) BM||CK, BC| MK,
KyT BMK npamuii. OriKe, el YOTUPUKYTHUK € TPAMOKYTHUKOM.
3sigcu MK = BC.
3 piBHOCTi TpuKyTHUKiIB AM B i DKC Buniusae, mo AM = KD. Toxi
\\f ~ AD-MK _ AD-BC,
2 2
AD - BC _ 2AD-AD+ BC _ AD + BC
2 2 2
3amaua 2. VY rtpanenii ABCD piaronaJi mepneHIuKyJIsSpHi, a giaro-

Hanb AC nopiBHIOE cepenHii sminii Tpanerii. 3HalAiTL KyTH, AKi yTBO-
PIOIOTH AiaroHaJji Tparellii 3 ocHOBaMu.

MD=AD-AM =AD- A

Poszs’azannsa. Yepes touxky B mposememo BK || AC, Touka K Ha-
aexurb npamit AD (puc. 10.11). OueBUAHO, IO YOTHUPHUKYT-
HuK KBCA — mapasenorpam. Toxi KA = BC i B TpukytHuky KBD
cropona KD popiBHIOE MOABOEHIN cepenHii Jimii Tpamerrii.

Ockinpku AC | BD i KB||AC, to ZKBD = 90°. Y OpAMOKYTHOMY
TpukyTHUKY KBD kater KB mopiBHioe mosoBuHi rimorernysu KD. Toxmi
/BDK = 30°, /BKD = 60°. Ockinsku KB| AC, to ZCAD = /BKD =
=60°. A

P

AKMM YHOTUPUKYTHUK Ha3MBaIOTb Tpaneuien?

. AKi CTOpPOHW TpaneLii Ha3nBaloTb OCHOBaMMU? BiYHMMM CTOPOHAMI?
. LLlo Ha3mBaloTb BUCOTOIO TpaneLwii?

. SIKi icHytOTb BLUAW Tpaneuin?

. Ky Tpaneuiio Ha3MBaloTb PiIBHOBIYHOIO?

. flky TpaneLito Ha31BaloTb MPSAIMOKYTHOO?

LLlo Ha3MBatoTb CepeHbOLO NIHIED Tpanewii?

. CchopmynionTe TeopemMy Npo BNACTUBOCTI cepeaHbOI MliHiT TpaneLii.
. CchopmyntonTe BNACTMBOCTI piBHOGIYHOI TpaneLwji.

©WENOUAWN-S
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Yu MOKYTH ABa IPOTUJIEKHUX KYTHU Tpamerii 6yTu:

1) Tynumun;

2) npamumuy;

3) piBHUMEU?

10.2.° [ToBexiTh, 110 KOJUW KYTHU IIPU OAHIM 3 OCHOB Tpameiii
piBHi, TO maHa Tpamelisa € piBHOGiUHOIO.

HoBexniTh, 1110 cyMa IPOTUJIEKHUX KYTiB piBHOOIUHOI Tpamerii
nopiBuoe 180°. YUu € mpaBuJIbHUM OOepHeHe TBEPIKEeHHS:
SAKIIO cyMa HPOTHJIEKHUX KYTiB Tpamertii gopisuioe 180°, To
IaHa Tpaielis € piBHOOIuHO0?

CepenHs JiHisA PiBHOCTOPOHHBOTO TPUKYTHUKA 3i CTOPOHOIO 6 cM
pos306mBae 1Oro Ha TPUKYTHUK i YOTUPUKYTHUK. Bu3HAUTEe BUL
YOTUPUKYTHUKA Ta 3HAUIITH HOTO IIEPUMETD.

Bucora piBHOOiuHOI Tpamerii, mpoBemeHa 3 KiHIII MeEHIIIOI
OCHOBHU, OiJIUTH OiJIBIITY OCHOBY Ha BifpPi3KM 3aBIOBMKKU 6 cM
i 10 cM. 3HAHAITH OCHOBU TpamMeIrii.

Opuu i3 KyTiB piBHOOIUHOI Tpamerrii mopiBuioe 60°, 6iuHa cTOpO-
Ha — 18 cM, a cyma ocHoB — 50 cMm. 3HAKHAITH OCHOBU TpAaIerii.
OcHOBU HNPAMOKYTHOI Tpamerlrii gopisuoooTs 10 cm i 24 cm, a
OnuH i3 KyTiB — 45°. 3HaligiTh MeHIy 6iUYHy CTOPOHY Tpamerrii.
OcHOBU IIPAMOKYTHOI Tpatieliii fopiBHIOIOTL 7 cM i 15 cm, a oguH
i3 KytiB — 60°. 3HaiiAiTh 6inbITy OiUHY CTOPOHY Tpamerrii.

Y tpamenii ABCD sBigomo, mo AB = CD, Z/BAC = 20°,
Z/CAD = 50°. 3nauigits kytu ACB i ACD.

¥V rpamnenii ABCD Bigomo, 1mo BC||AD, AB 1. AD, BC = CD,
ZABD = 80°. 3uaiifiTh KyTHu Tparmerii.

OpnHa 3 ocHOB Tparmelrii Ha 8 cM OisnbIlla 3a OPyry, a cepemHs
Jimia mopiBHioe 17 cM. 3HAUAITH OCHOBU Tpamerrii.

OcHoBU Tpartellii BigHocATbCS 9K 3 : 4, a cepeqHs JiHia mopis-
Hioe 14 c¢cM. 3HaWIiTL OCHOBU Tparerrii.

Kosxny 3 6iunux cropiu Tpaneriii ABCD I? ¢ p
(puc. 10.12) noginerno Ha YoTHUpPHU pPiBHI 7 M
yactunu: AE = EF = FK = KB, DN = £ N
= NM = MP = PC. 3uaigite Bigpis- A D

xu EN, FM i KP, sxmo AD = 19 cm,
BC =11 cm. Puc. 10.12
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Bucora npAMOKyTHOI Tpaleliii, IpoBeieHa 3 BEePIINHU TYIIOTO
KyTa, OiIUTh OiJIBIYy OCHOBY Ha Bifpi3KM 3aBAOBXKKU 7 CM
i 5 cM, paxymouu Bii BEPIIMHU OPAMOTr0 KyTa. SHAUIITH cepen-
HIO JIiHifo Tpamerrii.

Cepennsa JiHis npAMoOKyTHOI Tparmeltii nopisaioe 9 cm, a Bucora,
IpOBeJeHA 3 BEPIINHU TYIOr0 KyTa, JiJIUTEH OiJIBIITY OCHOBY Ha
BiipisKku, oAVH 3 AKUX y 2 pasu OiAbIINY 3a NPYTUil, paxXyoun
BiJl BepIINHU IPAMOro KyTa. 3HAWAITh OCHOBHU Tpareii.
10.16.° Oiaronani piBao6iunoi Tpamnerii ABCD (AB = CD) nepe-
TuHaThea B Toulrli O. osexits, mo AO = OD i BO = OC.
Bucora piBHOOGiuHOI Tpamerrii qopiBHIOE A, a 6iUHYy CTOPOHY BU-
IHO 3 TOUKHM IepPeTHHY miaroHaseil mixg kyrom' 60°. SmaiimiTb
miaroHaJsb Tparmerii.

OcHoBu piBHOGIUHOI Tparmerii BitHOCATHCS AK 2 : 5, a HiaroxHab
IiIUTH TYIUH KYyT Tpamellil HaBIIij. 3HAWIITh CTOPOHU Tpamerrii,
AKIo 11 mepuMeTp mopiBHIOE 68 cMm.

V¥ rpamnenii ABCD Bigzomo, 1m0 AB = CD, AD = 24 ¢cm, ZADB =
= /CDB, a nepumerp gxopiBHioe 60 cm. 3HalimiTe HeBimomi
CTOPOHU TpPAaIleIii.

CropoHu Tpameliii JOpiBHIOIOTH @, @, a i 2a. 3HAUIITH KyTHU
Tpamnerii.

VYV rpamnerii ABCD giaromanbs AC mepneHAUKYJASpPHA a0 OiuHOI
croporu CD i e 6icekTpucoio Kyra BAD, /D = 60°, mepumeTp
Tpamneiiili gopiBHIOE 40 cM. 3HAWAITHP OCHOBHU TpAaIerii.
Hiaromnans piBHOGIUHOI Tpamelii mepneHAUKYIApHA 40 OiuHOL
CTOPOHH, a MEHIIIa OCHOBA JNOPiBHIOE OiuHiil cTopoHi. S3HAUIITH
KyTu Tpamneirii.

3a AK01 yMOBU BHCOTa PiBHOGIUHOI Tpamerii fopiBHIOE TOJIOBUHI
pisuumi ocHon?

Ilo6ynyiiTe IPAMOKYTHY Tpallellilo 3a OCHOBAMM Ta MEHIIIOIO
0iYHOIO CTOPOHOIO.

IToGynyiiTe piBHOOIUHY TpAaIeEIifo 3a OCHOBOIO, 6iUHOIO CTOPOHOIO
Ta IiaroHaJIio.

V¥ rpanenii ABCD (AD || BC) 6icexrpuca Kyra ABC mepeTuHae
cepenmio Jinito B Touri P. loBexits, mo LAPB = 90°.

! Hexaii gano Bigpizoxk AB i Touky M mosa npamoio AB Taky, mo LAMB =
=o. ¥ TakoMy BUIAIKy TOBOPATH, IO Biapisok AB BugHo 3 Touku M mmin
KYTOM 0.
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10.27.° IoBexniTs, 1110 KOJIU AiaroHaJii piBHOGIUHOI Tparellii meprneHau-
KyJadapHi, To ii BucoTa mOpiBHIOE cepenHii Jinil Tpamerii.

10.28." ToBexiTh, 1110 KOJIM BUcCOTa PiBHOGiIuHOI Tpamerii mopiBHioe ii
cepenHiit giHii, To miaromaii Tpamelii mepIeHANKYJIAPHI.

10.29.° Iliaronasb OpAMOKYTHOI Tparmelii posduBae ii Ha JBa TPUKYT-
HUKU, OJUH 3 SKUX € PIBHOCTOPOHHIM 31 CTOPOHOIO a. SHAUIITH
cepenHIo JIiHil0 Tparmerii.

10.30." Hiaronasb piBHOOiuHOI Tpamerii pos6uBae ii Ha gBa piBHOOE-
IpeHUX TPUKYTHUKH. SHAUIITh KYyTHU Tpamelrii.

10.31." ¥ Tpamnerii ABCD (BC|| AD) Bigomo, mo AC | BD, ZCAD = 30°,
BD = 8 cm. 3HaliTh cepenHIo JiHi0 Tpamerrii.

10.32." Ilosenits, mio B Tpameiii pisuuisg GiYHMX CTOPiH MeHIIA Bif
piBHUIIL OCHOB.

10.33." oB:xxkuna Bucotu AB mpsamorkyTHoi Tpamerii ABCD nopis-
HIoe cyMi moB:kuH ocHOB AD i BC. [oBeniTh, 1o GiceKTpuca
KyTa ABC ginuts cropory CD HaBITi.

10.34.” Cepegusa JsiHig Tparmeriii mopiBHIOE BifpisKy, AKHI CIIOJy4Yae
cepenmHU OCHOB. JloBenmiTh, 110 miaroHaJi 1riei Tpamerrii mep-
HNeHIUKYJIAPHI.

10.35.” Miaromaui Tpamerii mepneHAuKyaapHi. [[oBeaiTh, 1110 cepemusa
JiHig Tpameliili MOpiBHIOE BiPiBKy, SKUU CIIOJNIyUYa€ CepPeIUuHU
OCHOB.

10.36.” I1lob6ynyiiTe TpameIiro:

1) 3a ocHOBaMU Ta GiYHMMU CTOPOHAMU;

2) 3a OCHOBOIO, IIPUJIETJINM A0 Hei KyTOM i OiYHMMU CTOPOHAMIU;

3) sa pisHUIIEI0 OCHOB, OIYHMMU CTOPOHAMHU Ta AiarOHAJLIIO.
10.37.” IlobynyiiTe TpameIiio:

1) 3a ocHOBaAMU Ta AiaroHaJIAMU;

2) sa GiYHMMU CTOPOHAMU, CEPEeIHBLOIO JIiHI€I0 Ta BUCOTOIO;

3) sa GiYHMMU CTOPOHAMM, BUCOTOIO Ta OAHi€IO 3 AiaroHaseid.

10.38.* Cyma kyTiB mpu 6isnbImriii ocHoBi Tpamnerii qopisaioe 90°. [Tose-
IiTh, IO BiAPi30K, AKMUU CHOJIyUYa€E cepequHN OCHOB, NOPiBHIOE
TOJIOBUHI 1XHBOI Pi3HU!III.

10.39.” IoB:xuHA cepeaHbOi JiHii Tpamerii JopiBHIOE 5 cM, a JOBXKUHA
BifpisKka, AKUI cIoJyYae cepeIuHU OCHOB, — 3 cM. KyTu mpu
GinbImriit ocHOBi opiBHIOIOTHE 30° i 60°. 3HaKAITE OCHOBU TpAIIelrii.

10.40. ¥ Tpanenii ABCD (AD || BC) Bizomo, 1110 AB=BC = %AD 3uaii-
Iite Kyt ACD.
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10.41." Y rTpanenii ABCD piaronani neprneHnukyaapri. Ha 6inbimiit
ocuoBi AD mosumaueno Touky M Tak, mo BM = MD = 3 cwMm.
3HalaiTh cepeaHIo JiHil0 Tpamerrii.

10.42.” Y Tpamenii ABCD piaronanns AC gopiBHIoe cymi ocHoB BC i AD.
Kyr mixxk piaromamamm gopiBaioe 60°. IMoBexmiTh, 110 Tparte-
migs ABCD piBHOGiuHa.

10.43." Hexait M — BHYTpPIillIHSA TOYKA PiBHOCTOPOHHBLOTO TPUKYTHU-
kKa ABC. Yu icHye TPUKYTHUK, CTOPOHU SAKOT'O JOPiBHIOIOTH
Bimpiskam MA, MB i MC, a BepIIMHHU JieXKaTh Ha CTOPOHAX
IaHOT0 PiBHOCTOPOHHBLOT'O TPUKYTHUKA?

10.44." Yepes Touku A i B, K1 J1eKaTh HA Pi3HUX CTOPOHAX KYyTa, IPO-
BeIeHO NpsAMi, AKi MeprueHaAnKyJIAPHi 10 CTOPiH KyTa ii IepeTu-
HaIOTh Horo GicekTpucy Bigmosigzmo B Toukax C i D. JloBenits,
mio cepenuua Bigpiska CD piBHOBigmanaeHa Big Touok A i B.



BMNCAHI TA ONMNCAHI 9
YOTUPUKYTHUKU

AK BUMipATU oyry Kona?
HaBKOMO AKOro YOTUPUKYTHMKA MOXHa ONMcaT Kono?
Y KU HOTUPUKYTHNK MOXKHa BIMCATU KONO?

OnaHyBaBLUK MaTepian Lboro naparpada, B1 OTPMMAETe BigNOBIAi
Ha Ui 3anuTaHHS.
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11. LleHTpanbHi Ta BNUCaHi Kytn

Oszumavenusa. [leHTpalbHUM KYTOM KOJa HA3HBAIOTh KYT
3 BEepPIIMHOIO B IIEHTPi KoJja.

Ha pucynky 11.1 xyr AOB — nenTtpanbuuii. CTOpOHH IIBOTO KyTa
nmepeTUHATh Koo B Toukax A i B. IIi Touxkm ninaTh KoJyio Ha ABi
IyTu, AKi Bupizeno Ha pucyHry 11.1 pisaum xoabopom. Tourku A i B
Ha3WBAIOTh KiHISIMU Ayru, BOHU HAJIEXXKATh KOXKHIN 3 BUAIJIEHUX IYT.
KoskHy i3 mux ayr MosKHA MO3HAUUTH TaK: UAB (uuTaioTsh: «ayra AB»).

A A M ¢
E
B B N
M =

Puc. 11.1 Puc. 11.2 Puc. 11.3 Puc. 11.4

Auge 3a 3anucom UAB He MOKHA PO3PiBHUTHU Ayru HA pucyHKy 11.1.
SAKmio Ha AKifichk i3 ABOX Ayr MO3HAUYUTU TOUKY (Ha pucyHKy 11.2 1me
Touka M), To 3po3ymiJo, 110 no3HaueHHa JAM B BiTHOCUTBCA OO «CU-
HBOI» ayru. SIKmio Ha omHi# i3 ABoX nyr AB BigMiueHO TOUKYy, TO HO-
MOBUMOCS, III0 ITO3HAUEHHSA UAB BiTHOCUTBCA A0 IyTU, AKill IIA TOUKA
He HaJeXXUTh (Ha pucyHky 11.2 1e «3ejqeHa» myra).

Hyra AB HaneXuTh neHTpagbuomy KyTy AOB (puc. 11.2). ¥V upomy
BUIIQIKY T'OBOPATH, 110 lIeHTPaabHUM KyT AOB cnupaeTsesa Ha nyry AB.

Kosxna nmyra Kosa, ik i Bce KoJio, Mae rpaaycHy mipy. I'padyc-
HY Mipy 6cb0o2o KoJaa 68axarmb pieHolo 360°. fKimo meHTpaJbHUHA
KyT MON cnupaetrbca Ha ayry MN (puc. 11.3), To rpagycHy Mipy
nyru MN BBaKaloTh PiBHOIO rpaaycHiin mipi kyra MON i samucy-
1oTb: UMN = ZMON (uuramoThb: «rpagycHa mipa ayru MN mopiBHIOE
rpanycHii mipi kyra MON»). I'pagycuy mipy ayru MEN (puc. 11.3)
BBasKamTh piBHOIO 360° — ZMON.

Ha pucynky 11.4 300pakeHO KO0JO, Yy SAKOMY
IPOBeJIeHO ABa IEePHEeHIUKYJApHUX aiamerpu AB

A iCD. Togi VAMD = 90°, UACD = 360° — 90° = 270°,

UACB = UADB = 180°. Koxuy 3 nyr ACB i ADB

K HasuBaioTh miBKogoM. Ha pucyHky 11.4 miBKoJamu
e trako:xk nyru CAD i CBD.

B ITpo xopay, AKa cooJsiyuyae KiHIIi yru, TOBOPATDH,

1o xopga crarye nyry. Ha pucysky 11.5 xopna AB
Puc. 11.5 cTArye KoKHY 3 ayr AB i AKB.
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Byov-sxa xopda cmszye 06i dyzu, cyma 2padycHux mip saxkux 00-
pisnioe 360°.

O3nmavensns. Bnucanum KyTOM KO0Ja Ha3UBAIOTh KyT, BepPIIMHA
SIKOTO JIESKUTH HA KOJIi, a CTOPOHU IMEePeTUHAIOTH KOJO.

Ha pucynky 11.6 kytr ABC — Bunucaumuii. [lyra AC HaJeXUTb IIbOMY
KyTy, a iyra ABC — He HaJIeXKUTh. Y TAKOMY BUIIAIKY TOBOPSATH, 1[0
Bnucauuii Kyt ABC cnupaerhea Ha ayry AC. Tako:k MokHA cKasaTu,
mio Buucaunuii Kyr ABC cnupaerbes Ha xopay AC.

Teopema 11.1. I'padycrha mipa énucanozo kyma 0OpPi6HIOE NO-
n06uni zpadycrnoi mipu 0yzu, Ha AKY 6iH CRUPAEMbCA.

Hosedennsa. Ha pucyary 11.6 xyr ABC Buucauuii. [JloBenemo, 1110
ZABC = % UAC.

Poarasaemo Tpu BUIAAKM po3TalryBauusd meHTpa O Koja BifHOCHO
Boucanoro kyra ABC.

Bunmapgok 1. Ilentp O Ha/leXUTh OAHIiM 3i CTOPiH KyTa, HAIPUKJIAL
cropori BC (puc. 11.7).

IIpoBegemo pagmiyc OA. IlentpanbuHuii Kyr AOC — 30BHIIIHIN KYT
piBHOOeapeHoro TpukytHuka ABO (ctoponu OA ta OB piBHI aK pafi-
ycu). Tomi LAOC = LA + £B. Ilpore LA = /B. 3Bigcu /ABC=

_1 =1
=5 £A0C = UAC.

Bunmagoxk 2. Ilearp O HANEXKUTDH KYTY, IPOTE He HAJNEKUTD KOTHINA
i3 #oro cropiu (puc. 11.8).

IIposenemo miamerp BK. 3rimmo 3 gmoBemenum LABK = % UAK,
/KBC = % UKC. Maemo: /ABC=/ABK +/KBC :%uAK%ch -

_ % UAKC.

Bumanoxk 3. Ileatp O He HaneXuth KyTry (puc. 11.9).
i TPeThOoro BUMAAKY IIPOBEAITH AOBEIEHHS CAMOCTiHHO. A

B B B
/|
2 A
/< A
’ K C Ck

Puc. 11.6 Puc. 11.7 Puc. 11.8 Puc. 11.9

B

A

C
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Puc. 11.10 Puc. 11.11

Hacainmox 1. Bnucani kymu, aki cnupatomsvca Ha 00HY U my
camy dyzy, pieni (puc. 11.10).

Hacainox 2. Bnucanuil kym, akuil cnupaemwvcsa na Oiamemp
(nieéxono), — npamui (puc. 11.11).

HoBemiTs 1i BIacTUBOCTI caMOCTiiiHO.

O-1r 3agaua 1. Hano Biapisok AB i KyT a. 3HaWAITh TeoMeTPUY-
He Mmicie Touok X Takux, mo LZAXB=a.

Poss’azanusa. Ilpoeegemo nBa mpomeni AF i BE tak, 1100
/BAF = Z/ABE :90°—%. Hexait 11i mpomeHi nepeTuHamOThCsA B TouIli C

(puc. 11.12). OueBunno, mo LACB=o. OnuiiemMo K0J0 HaBKOJIO TPHU-
kytauka ABC. Yci kytu AXB, BeplluHU AKUX HajgexaTb nysi ACB,
IOPIiBHIOIOTH KYTY 0. BUKOHaBIIIM aHAJIOTiUHY IIO-
OymoBY B iHIIi#I miBmJIOIMIKHI BigHOCHO TIpsaMoi AB, ENG/F
oTpuMaeMo TpUKyTHUK ABC,, HaBKOJIO SKOTO TeX 4
onumremo kojo. Hyru ACB i AC,B, 3a BUHATKOM
TouoK A i B, Hajmexarb mykanomy I'MT.

Tako:x Tpeba goBecTu OO0epHEHE TBEPIKEHHA: A X { B
AKIo Touka X Mae 3a3HaUYeHY BJIACTUBICTBH, TO
BOHA JeXuTh Ha Ays3i ACB a6o Ha aysi AC,B. Ko-
pHCTyOUNCh METOAOM BiJi CYIPOTHMBHOTrO, 3P006iTH
e caMocCTilfHO.

Temep MoKHaA CTBEPKYBaTH, 1110 mrykaaum I'MT C,
e nyru ACB i AC,B, 3o6paxeHi Ha pucysky 11.12,

3a BUHATKOM TOUOK A i B. A Puc.11.12

3amaua 2. [ToOyayiiTe JOTUYHY OO HAHOI'O KOJIA, SIKA HPOXOIUTH
yepes JaHy TOUYKY, IO JIEKUTh 1033 KOJIOM.

Poszs’azannsa. Ha pucyuaky 11.13 3006paskeHo KoJio i3 meaTpom O
i Touky M, sika JI€XKUTH 11034 ITUM KOJIOM.

Hexait X — Taka Touka KoJa, Imo npsamMa MX € ZOTHUYHOIO
(puc. 11.13). Toxi kyt M XO npamuii. OT:Ke, 1O0T0 MOKHA PO3TJISIATH
AK BOMCAHU y KoJio 3 miamerpom MO.

IIpoBenenuii anaIisd moKasye, AK IPOBECTHU ITOOYIOBY.
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Puc. 11.13 Puc. 11.14

ITo6ynyemo Bimpisoxk MO Ta poaginumo ioro HaBmina (puc. 11.14).
Hexait Touka K — iioro cepenuna. Ilo6yayemo kKoJsio pamiyca KO i3
merTpoM K. ITo3HAUMMO TOUKY IIePEeTHUHY HOOYIOBAHOIO Ta TAaHOTO KiJ
oyxkBamu E i F. Toxi kosxkHa 3 npamux ME i MF € mryKaHoIO JOTUYHOO.

Copasgi, kyr M EO nopiBaioe 90° K BIIMCAHUH KYT, IO CIUPAETHCS
Ha miametp MO. Bigpisok OE — pagiyc mamoro koja. Tomi 3a 03HaKO0IO
moruuHoi npama ME — miykaHa JOTUYHA. A

D

SIKUIM KYT Ha3MBatOTb LIEHTPaNbHUM KYyTOM Kona?
1K Ha31BalOTb YaCTMHW KOfa, Ha K OiNsTb MOoro aBi TOYKK?
KM CMMBOJIOM MO3Ha4atoTb Ayry Kona?

. Y sikomMy BMMaaKy No3HavyeHHs ayri ABoMa bykBaMu BM3HaYa€e ii ogHo-
3Ha4YHO?

Y KoMy BUMNaAKy roBOPSiTh, L0 LEHTPANIbHUI KYT CMMPAETLCS Ha Ayry?
YoMy BBaxaloTb PiBHOIO rpagycHy Mipy Kona?

7. Sk noB's3aHi rpafycHi Mipy LEeHTPanbHOro KyTa Kona Ta Ayru, Ha aKy Len
KyT CNPAETbCH?
8. CKinbku ayr CTarye KoxHa xopaa? YoMy AOPIBHIOE CyMa TXHIX FpagyCHNX Mip?
9. AKN1KM KYT HAa3MBAKOTb BMNMCAHNM KyTOM Kona?
10. Y AkoMy BMMNaZKy roBOPATh, WO BIMCAHNI KYT CMMPAETHCA Ha Ayry?
11. Yomy OOpIBHIOE rpaflyCcHa Mipa BNMCaHOro KyTa?
12. fiky BnacTvBIiCTb MatoTb BMMCAHI KyTW, LLO CIMPAIOTLCA Ha OAHY W Ty CaMy
nyry?
13. Ak1M € BNMCAHWUI KYT, LLO CMMPAETLCA Ha diaMeTp?

AwWNRS

o wn

BMPAB/ B

11.1.° Yomy mopiBHIOE IpafycHA Mipa IIeHTPAJbHOTO KyTa KoJa, AKUii

CIUPAaEThCA HA YTy, IO CTAHOBUTH: 1) % KoJa; 2) % KoJa;

1 2
= ;4) = ?
3) 5 KOMa; ) 9 KoJia
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11.2.°

11.3.°

114.°

11.5.°
11.6.°

11.9.°

11.10.°

D B

C
Puc. 11.15 Puc. 11.16

3HalgiTh TpagycHi Mipm ABOX AYr KoJia, Ha AKi HOro miiATh
IBi TOUKM, AKIIO rpagycHa Mipa omuiei 3 myr Ha 80° Ginbina
3a rpagycHy Mipy apyroi.

3HalAiTh TPagyCcHi Mipu ABOX AYT KoOJia, Ha AKi fforo Aisiars aBi
TOYKHU, AKIIO I'PaAycHi Mipu mux Oyr BigHOCATHCA AK 7 : 11.

Ha pucyuky 11.15 306pakero kKoJo i3 meaTpom O. SHAHIITH:
1) xyt BDC, axmo ZBAC = 40°;

2) kyt BEC, saximo ZBOC = 70°;

3) nyry CE, axio LCDE = 80°;

4) xyt DBA, saxio UDBA = 300°.

Ha pucyuky 11.16 UAB = 74°, ZABC = 68°. 3uaiiaits ngyry BC.
Ienrpansanit Kyt AOC Ha 25° 6inbmuii 3a Buucanuii Kyt ABC,
1o cnupaeTrbesa Ha ayry AC (puc. 11.17). 3uaiigite kytu AOC
i ABC.

11.7.° Ha pucyuky 11.18 xopau AB i CD piBui. [loBexniTs, 1o
VAMB = UCND.

11.8.° [ToBexniTh, 1110 KOJM OBi Iyru Koja piBHI, TO piBHI 1 X0p-
IU, AKi IX CTATYIOTH.

Bepimuau kBaapata ABCD nexxath Ha Kouti. Ha nysi AB mosHaue-
HO moBinbHY TOuKy M. IloBenits, mo LAMD =/CMD = Z/CMB.
Bepmuunu piBuo6enpenoro Tpukytauka ABC (AB = BC) ginars
oIrcaHe HaBKOJIO HOI'O KOJIO HA TPU Ayru, npuuomy UAB = 70°.
3HaligiTe KyTu TpuKyTHUKa ABC.

B

Puc. 11.17 Puc. 11.18
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11.11.°

11.13.°

11.15.°

11.16.°

11.17.°

11.18°

11.19°

11.20.°

11.22°

TocTpuii KyT IPAMOKYTHOTO TPUKYTHUKA AopiBHIOE 32°. 3HAail-
IiTh TrpagycHi Mipu Aayr, Ha AKi BEPIIVHU TPUKYTHUKA JiJIATH
KOJIO, OICaHe HABKOJIO HHOTO, Ta PaAiyc IIbOT0 KOJa, AKIIO
rimorenysa JaHOrO TPUKYTHUKA AOopiBHIOE 12 cM.

11.12.° [ToBexniTh, 10 KOJAMW BIUCAHUH KYT € MPSAMUM, TO BiH
CIIMPAEThCS Ha aiaMeTp.

fAx, KopuCTyOUumMCh JIMIIE KOCHUHIIEM, 3HANTU IEHTP AAaHOTO
Kosa?

11.14.° Komo, mobymoBane Ha cTopoHi AB TpukytHuka ABC
aK Ha giamerpi, meperunae mpami AC i BC y toukax M i K
BigmoBimHo. [MoBeniTh, 1o Biapisku AK i BM — BUCOTH TpU-
KytHuka ABC.

Koo, mobynoBame Ha cropoHi AC TpukytHuka ABC K Ha giame-
Tpi, mepeTuHae croporny AB y Tourni K Tak, mjo ZACK = /BCK.
HoBexniTh, 1mo TpukyTHUK ABC piBHOOGEIpPEHUIA.

HoBemiTh, IO CTOPOHA TPUKYTHUKA, AKa JEKUTb IMIPOTHU
Kyta 30°, mopiBHIOE pamiycy KoJja, OIIMCAHOT0 HABKOJIO TPUKYT-
HUKA.

Touka O — 1eHTp Kojga. Xopaa AB meplueHIUKYJIApHA 0 pa-
miyca OM i pginuthk #oro HaBmija. 3Haiinits kytu AOB i BAM.

‘Iepes TOUYKY A, AKa JeXXHUTHh I103a KOJIOM

i3 menTtpom O, TpoBeaeHO ABi mpsami, B M
ofHA 3 AKHX JOTHUKAEThCA OO KoOJa %

B Touli B, a gpyra IPOXOAUTH 4Yepe3 A

#ioro mentp (puc. 11.19). Bigomo, 110 wc
UBMC = 100°. 3naiigite kyT BAC.

BicexTpuca kKyra B tpukyrHuka ABC

TepeTuHae K0Jo, OICaHe HaBKOJIO IIhO-

ro TPUKYTHHUKA, y Touli D. 3HaUmiTH
KyTtu TpukytHUKa ADC, axito LABC = 80°.

Puc.11.19

Ha nysi AC kKoJia, oncaHOTO HABKOJIO PiBHOCTOPOHHBOTO TPH-
KyTHuUKa ABC, mosHaueno Touky M rtak, mo UAM = 2 UCM.
3HaligiTe KyTu TpuKyTHUKA AMC.

11.21.° [ToBexiTh, 1110 rpagyCcHi Mipu Ayr Koja, AKi MicTaThbes
MiX ZBOMA IapajieJIbHUMU XOpAaMu, PiBHI.

Kyt nmpu BepmmuHi piBHOGEAPEHOTO TPUKYTHUKA TOPiBHIOE 56°.
Ha 6iuniii cTOpoHi TPUKYTHUKa AK Ha AiaMeTpi moOymzoBaHO
iBKOJIO, AKe iHIIi CTOPOHUW TPUKYTHUKA NiJIATH Ha TPU OYTHU.
3HalAiTh TPAafyCHI Mipu YyTBOPEHUX AYT.
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11.23.°

11.24.°

11.26.°

11.27.°

11.28.°

11.29.°

J’

i

é’

11.33.°

IBa KoJia mepeTUHAIOTHCSA B TOUKax A i B. Yepes Tourky A
npoBemeno piamerpu AD i AC. [MoBeniTh, 1o Touku B, C i D
JeXaTh HA OOHIA mpAMii.

IBa Kosa mepeTnHAaOTHCA B TOUuKax A i B. Uepes TouKy B mpo-
BeJleHO ciuHy, AKa nmepetuHae KoJsa B Toukax C i D. [loBenits,
mio BeanunHa Kyta CAD € crajoio IJis BCiX ciuHmMX, IO HpO-
XOAATH Yepe3 TOUKy B.

11.25.° BicekTpuca kyta A TpukyTHuKa ABC mIepeTuHae onucaHe
HaBKOJIO HBOTO K0Ji0o B Toulli D. Touka O — 1eHTp BOUCAHOTO
kosa TpukyTHuka ABC. [MoBeniTs, mo DO = DB = DC.
BicexkTpuca Kyra A TpukyTHuKa ABC mepeTuHae omucame Ha-
BKOJI0 HBOT'0 K0J10 B Toutli D. Touku O i J — 1MeHTPU OIUCAHOTO
Ta BOmMcaHoro Kin TpukytHuka ABC Bigmosimuo. ITobymyiiTe
TpukyTHuK ABC 3a Toukamu O, J, D.

Koo, mobymoBane Ha CTOPOHI mapaJiesorpaMa sIK Ha giaMerpi,
MIPOXOAUTH Yepes CepeUHy CYCiTHbOI CTOPOHU Ta TOUKY IIepe-
TUHY AiaroHajei. SHAUAITL KYTHU IIapaJiejorpamMa.

¥V Koui mpoBezeHo ABi mepuneHAUKyaApHi xopau AB i CD, aki
neperuHamOTheA B Toutli M. JloBemiTh, 110 mpAMa, SKa MiCTUTH
MeniaHy TpuKyTHUKA DM B, MiCTUTh TaKOK BUCOTY TPUKYTHU-
xa CMA.

¥ Kouii mpoBeneHO ABi mepneHAMKYAAPHI xXopau AB i CD, aki
nepetuHaOTheA B Toulli M. JloBexiTh, 1110 npAMa, SKa MiCTUTH
BUCOTY TPUKYTHUKA DM B, MiCTUTb TaKOX MeJiaHy TPUKYTHU-
ka CMA.

11.30.° Touka H — opromentp tpukyruauka ABC. IIlpama AH
IlepeTHHAE onucaHe Kojao TpukyTHuKa ABC y Touri A,. JloBe-
IiTh, mo npama BC pinuts Bigpisox HA, HaBmim.

11.31.° Bigpisox AH — Bucora tpukytuuka ABC. [loBenmiTs,
mo /BAH = ZOAC, nme touka O — IIeHTDP OIHCAHOTO KOJIa
TpukyTHUKa ABC.

11.32.° IIpawmi, AKi MiCTATH BUCOTU TOCTPOKYTHOTO TPUKYT-
Huka ABC, nepeTuHaIOTh IfOT0 onncaHe KOJIO B Toukax A,, B,
i C,. HoBeniTs, 1mo oproleHTp TpukyTHuKa ABC € IeHTpOM
BIICAHOTO KoJa TpukyTHuka A,B,C,.

IIpami, AKi MicTSTH BUCOTH rOCTPOKYTHOTrO TpuKyTHUKa ABC,
IIepeTUHAIOTh HOT0 onmcaHe KoJo B Toukax A,, B, i C,. IToby-
Oy#UTe 3a MUMU TOUuKamMu TPUKYTHUK ABC.

11.34.° IIpawmi, aki micTars 6icekTpucu TpukyTHUKa ABC, TIe-
PeTHUHAIOTH Horo onucaHe KoJo B Toukax A, B, i C,. losexiTs,
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11.35.°

11.37.°

11.38.°

11.39.°

11.40.°

11.41.°

11.42.”

11.43.”

11.44.”

11.45.”

11.46.”

11.47.”

11.48.

110 IEHTP BIIMCAHOTO Koja TpuKyTHuKa ABC € OpTOIeHTPOM
TpuKyTHUKa A, B,C,.

IIpsawmi, aki micTats 6icekTpucu TpukyTHUKa ABC, TIepeTUHAIOTh
lioro onucaHe Koo B Toukax A,, B, i C,. IlobynyiiTe 3a mumMu
TouKamMu TPUKyTHUK ABC.

11.36.° [loBexnith, 110 omucame Kojo TpukyrHuka ABC, Gicek-
Tpuca KyTa B i cepenuaHN nepneHAuKyaAp ctopoHu AC mpo-
XOIATH Yepes3 OMHY TOUKY.

Y tpurkytHuKy ABC mpoBemeHo Bucoty BD, mexiany BM i 6i-
cexktpucy BK. Bimomo, mo £/DBK = ZKBM. [oBexniTh, IO
ZABC = 90°.

Y tpuxkytaury ABC Bucora BD, menianma BM i 6icekTpuca BK
Iinars KyT ABC Ha 4oTHUPHU PiBHUX KyTU. SHAUAITH KYTH TPU-
KyTHuka ABC.

Y mpurkytHury ABC npoBeneno Bucory BD, meniany BM i 6i-
cexktpucy BK. [loBeniTh, 1o Touka K HajmexuTh Bigpisky DM.
ITo6ynyiiTe TpukyTHUK ABC 3a TOUKOI0 A, IIEHTPOM OIIMCAHOTO
Ko0JIa Ta TOUKOIO IepeTuHy bicekTpucu KyTta A 3i croponor BC.
ITo6ynyiiTe mpamoryTHUl TpuKyTHUK ABC (ZC = 90°) 3a TOY-
Kamu A i B Tta Toukoio M, gKa JeXUThb Ha OicekTpuci kyra C.
ITo6ynyiiTe TPUKYTHUK 3a MeiaHOI0, OiCEKTPHCOI0 Ta BUCOTOIO,
AK1 BUXOOATH 3 OJHi€l BEPIIIUHU.

IIpami, aki micTaTs, BUCOTYy, OiceKTpucy Ta MemiaHy, IO BU-
XomATh 3 Bepmimuu B TpukyTHuka ABC, mepeTUHAIOTHL HOTo
onucaHe Kojo B Toukax M, N, K BignmoBiguo. Ilo0yayiiTe Tpu-
KyTHUK ABC 3a Toukamu M, N i K.

HaHOo KO0JIO, y AKOMY IpoBeaeHo miamerp AB, o

i mosuauewno Touky C mosa xoJsiom (puc. 11.20).

SK, KOpUCTYIOUUCH JIUIIIE JiHITKOI, TPOBEC-

Td uyepe3d Touky C mpsamy, IO MeprneHauKy- A B
JgpHa g0 npamoi AB?

IloGynyiiTe TDUKYTHUK 32 CTOPOHOIO, IIPOTU-
JIeXKHUM Il KYTOM 1 BUCOTOIO, IIPOBEIEHOIO 10
IaHOI CTOPOHMU.

Puc. 11.20

ITo6ynyiiTe TPUKYTHUK 34 CTOPOHOIO, TPOTUIEKHUM 1M KYTOM
i MmemiaHOM0, ITPOBENEHOIO IO JAHOI CTOPOHM.

IToGyayiiTe mapajesgorpam 3a ABOMAa CTOPOHAMM Ta KYTOM Miik
miaroHassaMuU.

Ilo6GynyiiTe mapajiesorpaM 3a KyTOM i ABOMAa AiaroHaJSAMMU.
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11.49.” lano Binpisox AB. 3HaiiaiTL reoMeTpuyHe Micie Touok X Ta-
KUX, III0 TPUKYTHUK AX B OpAMOKYTHUMN.

11.50.” IlerTpU BOMCaHOTO I OMKUCAHOTO Kis TpuKyTHUKa ABC sexarh
o pisHi cropouu Big npsamoi AB. Cropoua AB mopiBHIOE pagiycy
omrcasoro Koja. Yomy gopiBuioe kyT AOB, ne Touka O — IeHTP
BIIMCAHOTO Koja?

11.51.” ITpami, AKi MicTATH BUCOTH IOCTPOKYTHOro TpukyTHuka ABC,
mpoBeseHi 3 BepiuH B i C, mepeTHHAIOTH OIKUCaHe KOJIO B TOU-
kax B, i C, Bixmosizno. 3HaigiTe KyT A TpuxkytHUKa ABC,
Ao npama B,C, IpoxXoauTs depes IeHTP ONMCAHOIO KOJIA.

11.52.” ¥V roctporyTHOMY TpukKyTHUKY ABC Touku B, H, O, C, ne H —
oproreHTp, O — IEeHTP OIMCAHOTO KOJIa, JEXXKATb HA OJHOMY
Kouri. 3uaigite Kyt BAC.

11.53.”" ¥ rocrpokyTHOMYy TpuUKyTHUKY ABC Touka H — OpTOIEHTp,
Touka O — IEHTD OMMMCAHOI0 KOJIa, TOUKA J — IIeHTDP BIIMCAHOIO
Kosaa, Z/BAC = 60°. [ToBenits, 1mo Touku B, H, O, J, C nexarb
Ha OJTHOMY KOJIi.

11.54." MHOTOKYTHUK, yCi BEPIIUHU SKOTO HaJEXKATh OJHOMY KOJIY,
TOJiJIeHO AiaroHAJIAMU, AK1 He IepeTUHAIThCA, HA TPUKYTHU-
Ku. [loBenmiTh, 1110 cepes YKa3aHUX TPUKYTHUKIB TiJIbKU OAWH
MO:Ke OyTH TOCTPOKYTHIM.

11.55." ¥V K00 BIMCAHO NPAMOKYTHHUUN TpuKyTHUK ABC 3 rimoreny-
3010 AB. Ha 6inbitomy kKareri BC mosHaueHno Touky D Tak, II10
AC = BD. Touxka E — cepenuna nyru ACB. 3uHatinite KyT DEC.

11.56." Ha pucyury 11.21 300pakeHo aBa KoJia
iz menTpamu O, i O,. IlobyayiiTe npamy
l, AKa MOTMKAEThCA O IUX KiJ Tak,
110 TOUKU JOTUKY JIeKaTh B OAHil MiB-
miIomuHi BigHocHO npamoi 0,0, (Taky
MPSMY Ha3WBAIOTh 30BHIIIHBOKO CITiIb-
HOI0 JOTHYHOK) 10 JBOX TaHUX KiJ).

11.57." TloOyay#iTe TPUKYTHUK 34 CTOPOHOIO, IIPOTUJIEIKHUM 1 KyTOM
i pazgiycom BOmcaHOTO KoJa.

11.58." IloOyayiiTe TPUKYTHUK 34 CTOPOHOIO, MIPOTUIEIKHUM 1 KyTOM
i MemiaHOIO, TPOBENEHOIO A0 APYTOi CTOPOHU.

11.59." Ha xopzi AB koua i3 mearpom O mosHaueno Touky C. Onucane
KoJsio TpukyTHUKa AOC miepeTtmHae aame KoJio B Toulli D. Io-
BeniTs, 1o BC = CD.

11.60." IToOyayiiTe KBaApaT 3a YOTUPMA TOYKAMU, AKi JIEKATH 110 OJHii
Ha KOXKHIill i3 YOTHPHOX HOTO CTOpPiH.

Puc. 11.21
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12. 3acTocyBaHHS BNacTUBOCTEN LLEHTPaNIbHUX
i BMUCaHMX KyTiB Nip, Yac po3B'si3yBaHHA 3apay

O—rr 3amaua 1 (BracTuBicTh KyTa Mi’X LJOTHYHOI Ta XOP-
noi). Bigpisok AB — xopza koja i3 meratpom O (puc. 12.1). Yepes

TouKy A mpoBemeno gmoruuny MN. JloBeniTs, 110 AMAB:%UAB
i LNABzéuADB.

Puc. 12.1 Puc. 12.2

Poszs’azannasa. IlpoBenemo miamerp AD (puc. 12.1).

Toxmi Kyt B popiBuioe 90° AK BIMCAHUM, IO COMPAEThCA Ha [gia-
meTp AD. Y npaMOKyTHOMY TPUKYTHUKY ABD /2 + /3 = 90°. OcKinbKku
MN — poruuna, To ZDAM = 90°. Toxmi Z1 + £3 = 90°. Orpumyemo,
mo £1 = /2.

Orxe, AMAB:LBDA:%UAB.
Maenmo: ANAB:180°—4MAB:180°—%UAB:
:180°—%(360°—UADB):1800—180°+%UADB:%UADB.A

CuopaBennuBe i o0epHeHe TBepa:KeHHA. Hexait AB — xopda koaa
i3 uenmpom O i yepe3 mouxy A npogedeno npamy MN max, wo LMAB =

=%UAB (puc. 12.1). Todi npama MN — domuuna 0o Koaa.

BuxkopucroByroun MeTon qOBeIeHHSA Bil CYIIPOTUBHOTIO, TOBEIITH IIe
TBEPIKEHHA CaMOCTIiHTHO.

O—rr 3amaua 2. Xopau AB i CD koja mepeTHHAIOThHCSI B Tourli M
(puc. 12.2). Ilosexnits, mo ZAMC = % (UAC + UBD).

Pose’azannsa. Kyr AMC e 3oBHimHIM mia tpukytauxka AMD.

Toxi ZAMC = /DAB+ /ADC :%UDB+%UAC :%(uAC+uBD). A
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A O—rr 3apmaua 3. Xopau AB i CD xona He
nepeTuHaTheA, a npsami AB i CD neperuna-

M oTbea B Tourti M (puc. 12.3). HoBexiTs, 110
D ZAMC = % (UAC - UBD).
C Poszg’azanusa. Kyr ADC e 30BHIiHIM A5
TpurkytHuka ADM. Toni LADC = Z/DAM +
Puc. 12.3 + ZAMD. 3Bigeu LAMD = /ADC - Z/DAM =

:éuAC —%UBD - %(UAC—UBD). A

O~ 3amaua 4. Tourku O i C posmimieni B oxHiil miBILIOIMHIL Bij-
"HocHO mpamoi AB. Bigowmo, mo OA = OB i ZAOB = 2/ACB. JloBeniTts,
o Touku A, B i C mexath Ha KoJii i3 meutTpom O.

Poszs’azannsa. IlpoBegemo koo pagiyca OB 3 mieHTpoM y Toutti O.
Tomi myra AXB € TreOMETPUYHUM MiCIIeM TOUYOK, AKi JieKaTh B ONHil
miBmIOIMUHI BigHOCHO mpaAMoi AB i 3 aKuX Bipisok AB BUIHO IIiJ

KyTOM %LAOB (puc. 12.4).

Puc. 12.4 Puc. 12.5

. - co . . 1
Ockinbku Touka C IeXKUTD Y Titt camiii miBmomnuwi Ta LZACB = 3 ZAOB,
To Touka C HajmeXuTh 3adHauenomy I'MT. A

O—tr 3agaua 5. Touku O i C posmimeni B pisHMX IIiBILIOIIMHAX
BigHOCHO IpAmMoi AB. Bigomo, 1m0 AO =0B i ZAOB = 2 (180° — ZACB).
HoBexmiTh, 1m0 Touku A, B i C jmemxarsh Ha KoJi i3 mmeHTpom O.

ITe TBep I KEeHHSA NOBEAiTH CAMOCTiITHO.

3agaua 6. [IBa Kosa moTukawoTbca B Toulli M. Yepes Toury M
TIpOBesleHO IPAMi, AKi TepeTHHAIOTH OJHe KOJIO B TOuKax A, i B, a Apy-
re — y Toukax A, i B, (puc. 12.5). [losexnits, mo A,B, || A,B,.

Poszs’sazannsa. Yepes Touky M nposegemo poruuny CD 1m0 ogHOTO
3 Kix (puc. 12.5). Ila npama 6yge TaKOK AJOTHUYHOIO O APYTOro KoJia
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(moBemiTh el axkT camocriiino). BuxopucTo- A

2
BYIOUM KJIIOUOBY 3azaudy 1, MOKHA 3allHCaTH: “

ZAMC=2UAM. Ocxizpxu xyr AB,M suuca- ‘

M
Huit, TO AAIBIM:%UAIM. Bsigcn £ ABM = 4
= /A MC. Ananoriuso moBogzumo, 1mo LMB,A, = Bz
= ZA,MD. Ane xytu A\MC i A,MD piBHi aK Bep-
TuKaNbHI, orre, LA BM = ZA,B,M i A B, | A,B,. Puc. 12.6
3ayBa)KMMO, II[O JOBeJieHe TBEeP/KeHHS 3aJUIIAETHCA CIIPaABeJIN-

BUM i y BUIIQJKy BHYTPiTHLOTO AOTUKY Kis (puc. 12.6). oBexits 11e
camocTiiiHO. A

3amaua 7. Y tpurkytaury ABC mposeneno Oicektpucy BL. Yepes
TOouKy L 0 KOJia, OMMCaHOTO HaBKOJIO TPUKYTHUKA BCL, IpPOBELEHO J0-
TUYHY, AKa IepeTuHae cTOpoHy AB y Touri P (puc. 12.7). [loBexniTs, 1110
npsama AC — moTuYHA 0 K0Ja, OIMUCAHOT0 HaBKOJIO TPUKYTHUKA BPL.

Puc. 12.7 Puc. 12.8

Pose’azannsa. 3a BIACTUBICTIO KyTa MisK JOTHUYHOIO Ta XOPIOI0
(nuB. KJAOYOBY 3amauy 1) maemo: LCLK:%ULC:LLBCzéLBP.

Kytu ALP i KLC piBHi aK BepTukaabHi. 3Bincu LALP = /LBP = é ULP.

3 ypaxyBaHHSM TBEPIsKEeHHsI, 00EPHEHOTO 10 JOBEIEeHOT0 B KJIIO-
yoBi#t 3amaui 1, orpumyemo, 1o npama AC — moTmuHa OO KoJa, dKe
IPOXOAUTH uepesd Touku L, P i B. A

3amgaua 8. VY koui i3 neaTpom O npoBeneHo xopay AB. Ha mponos-
JKeHHi Bigpiska AB 3a Touxky B Bubpano Touky C Tak, 110 Bigpisox BC
mopiBHIOE pamiycy koJja. IIpama CO nepetunae KoJio B Toutti D (Touka O
aexuth Mk Toukamu D i C). Hoexits, mo LAOD = 3/ACD (puc. 12.8).

Poss’aszanna. Hexait ZACD=a, K — Touka nepetuny npsamoi CD
3 xkosom. IIpoBememo paxmiyc OB (puc. 12.8). Ockinsku OB = BC,
T0 Z/BOK =0o. Toxi UKB=o0. BuropucToByouYHN KJIIOUYOBY 3amauy 3,
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MoxkHa 3anucatu: LDCA = %(UDA —UKB). Toxi a= é UDA - %. 3Bigcu
UDA =3a, To6T0 /DOA =30. A

B 3agaua 9. B onykiomy yotupukyTHury ABCD Bino-
Mo, 110 Z/BAD =100°, Z/BCD = 130°, AB=AD (puc. 12.9).
A C HosexiTh, 1m0 AB = AC.

Posze’azannasa. Ockinbru LBAD = 2 (180° — ZBCD)
i AB = AD, To 3 ypaxyBaHHSM JIOBEIEHOTO B KJIOUOBili
3amaui 5 MoiKHa CTBepAKyBaTH, 1o Touku B, C i D
JekaTh Ha KoJi pamiyca AB is meatpom A. Orike, Bifpi-
30K AC — pagiyc mporo xoJja. 3Bigcu AB = AC. A

D

Puc. 12.9

BMPAB/ H

12.1.° Kiuni xopau migsaTh KOJO Ha ABI Ayru, IpaAycHi Mipum sSKUX
BimHOCATHCA aK 3 : 1. Uepes oguH i3 KiHIIB XOpAau IIPOBEIEHO
JTOTUYHY IO JAHOTO KoJia. SHAWAITh TOCTPUHA KYT MisK ITi€l0 J0-
TUYHOIO Ta JAHOIO XOPIOI0.

12.2.° Briucane xoJio TpukyTHUKAa ABC mOTHUKAa€ETHCS 10 oro cTopin AB,
BC i CA signosiguo B Toukax C,, A,, B,. 3HaliliTb KyTH TPH-
kyTHUKa A, B ,C,, akmo /A = 38°, /B = 86°.

12.3.° Xopau AB i CD xosaa neperuHaioTbesa B Touri M (puc. 12.10),
UAC = 50°, UBD = 70°. 3uatigite kyT AMC.

12.4.° Xopau AB i CD koJja He mepeTuHalOThes, a npami AB i CD me-
petuHawThesa B Touni M (puc. 12.11), VAC = 100°, UBD = 30°.
3uangite kKyr AMC.

12.5.° Xopau AB i CD xoJjia iepeTuHaOTheA B Toutli M Tak, o LAMC =
=40°. 'pagycua mipa gyru AD na 20° 6inbIma 3a rpagycHy Mipy
nyru BC. 3HainiTe rpagycHy mipy ayru AD.

12.6.° OiameTp AB i xopga CD kojna nepeTuHaioTbesa B Touri M. Bigo-
Mo, 1mo ZCMB = 73° i UBC = 110°. 3uaiigiTe rpagycHy Mipy
nyru BD.

A D 4 B

C
Puc. 12.10 Puc. 12.11
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B b

D
C D P

Puc. 12.12 Puc. 12.13 Puc. 12.14

12.7. JloBeniTh, ITI0 KOJIO, AKe JOTUKAETHCS M0 Oiurmx cropia AB i BC
piBHOOeapeHoro TpukyTHuka ABC y Toukax A i C BigmosigHo,
MIPOXOMUTh Uepes IEHTP BIIMCAHOTO KOJa I[bOTO TPUKYTHUKA.

12.8." V¥V npamoxkytHOMy TpuKyTHUKY ABC Ha Karteti AC aK Ha giame-
Tpi OOy I0BAHO KOJIO, II[0 TepeTrnHae rimorenysy AB y Tourti E.
Yepes Touky E mpoBeneHO NOTHUUHY, AKa mepeTuHae xarer CB
y Tourti D. loBexmiTh, 1m0 TpukyTHUK BDE piBHOGEemZpeHMII.

12.9. Jlo xoJsa, omucaHOTO HaBKOJO TpuKyTHuUKa ABC, mpoBeneHO
B Toulli B JmoTuuHy, Aka meperuHae npamy AC y Touri D.
Bigpisok BM — 6icekTpuca tTpukytHuka ABC. IloBenits, 1110
BD = MD.

12.10.° IIpama noTHKaeThCA A0 ABOX Kix i3 menrpamu O, i O, y Tou-
kax C i D BignmoBigHo (puc. 12.12), A i B — TOUYKU NEPeTUHY
Kin. 3maigite Kyt 0,A0,, axmo LCAD =o.

12.11." o nBox KiJa, ski meperuHaoTbed B Toukax M i K, mpoBemeHo
cuibHYy BOoTUUHY, A 1 B — TouKu noTuKy. JloBenits, mo LAMB +
+ ZAKB = 180°.

12.12.° JIBa KoJa mepeTUHAOThHCA B ToukaxXx A i B. Hepesa TouKy B mpo-
BeleHO IMpAMY, IKa mepeTtuHae KoJsa B Toukax C i D. Jloruuni
o muX Kijg, mpoBemeHi uepes Touku C i D, mepeTHHAIOTHCSA
B Touri P (puc. 12.13). 3uaiigite Kyt P, akmo LDAC =a.

12.13." Ha koui mosmaumaum uyoTupu TOUKH. CepequHN YTBOPEHUX
IyT CIOJYYWJIW Bipiskamu, AK IMOKa3aHO Ha PUCYHKY 12.14.
HoBeniTh, 1110 IpoBefeHi BiAPiBKU NepHeHIANKYIAPHI.

12.14.° Y xoumi npoBeneno xopau CD i CE, me Tou- C
ka C — cepenuna ayru AB (puc. 12.15).
3uatigite kyt DEC, akimo ZAMD =o. A B

12.15.° JloBexiTh, 1110 OiceKTprca 30BHIIITHBOTO KyTa
npu BepiinuHi A TpukyTHuka ABC, Boucaso-
T'0 B K0JIO, IapaJiejibHa XOP/Ii, AKa CIOJIydae E
cepenunu ayr AB i AC.

D

Puc. 12.15
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p| B C
A o)
A D
N c D B
Puc. 12.16 Puc. 12.17

12.16." VY koii mpoBemeno xopay. Ha MeHIIi# 3 yTBOpeHUX YT y3aTO
TOUKY I uepes Hei MPOBEIEHO NOTHUUHY A0 KoJia. SHAUIITH HaA
IOTUYHIH TOUKY, 3 AKOI XOPAY BUIHO Hif HANOIABIIIUM KYTOM.

12.17.° ¥V piBuHoGegpenomy TpukyTHuUKy ABC (AB = BC) Ha 6iuniit
cropoHi AB BuOpano Touky D. HaBkoao TpukyTtHuxka ADC
ommcaHo KoJio. JloTuyHa, IpoBegeHa 0 IbOTO KoJia B TouIi D,
mepeTuHae onucaHe Koo TpukyTauka BDC y touri M. IloBe-
mits, mo BM || AC.

12.18." HaBkouso TpukyTHuKka ABC onmcano koJo i3 meaTpom O. Koo,
sAKe TPOXOAUTh ueped TouKu A, B i O, IOTUKAETHCA A0 TPS-
moi AC y Tourni A. loBexits, mo AB = AC.

12.19.” Cepenunuunii nepueHIUKYIAp OicekTpucu AD TpukyTtHuxka ABC
nepetuHae npoMiab BC y Touni N (puc. 12.16). HoBexits, 1110
npsavMa NA — [oTuuHa IO KOJia, ONMCAHOTO HAaBKOJIO TPUKYT-
uuka ABC.

12.20.” ¥V TpuxkytHuUKY ABC npoBeneno 6icekrpucy AM. Yepes Touku A
i M mpoBeaeHo Ko0J10, AKe nepetuHae cropoHu AC i AB y TouKax
K i L BignoBiguo. HoBexiTs, 110 koau KL || CB, To npama BC —
IOTHYHA JO0 KOJa.

12.21.” Hexait O — TouKa mepeTUHy giaroHasuei mapasuensorpama ABCD,
P — npyra TouKa MEepeTUHY KO0Jia, AK€ IPOXOJUTH Yepe3 TOUKU
A, O, B, 3 npamoio BC (puc. 12.17). loBenits, mio mpama AP
IOTHUKAEThCA JO KOJa, AKe MPOXOAUTH uepes Touku A, O, D.

12,22, lano xkBagpat ABCD. Ilo3a KBaapaToM IIO3HAYE€HO TOUKY E
Tak, mo /BAE = 30°, /BCE = 75°. 3uaiigite xyt CBE.

12.23.” ¥V tpurytHury ABC Bimomo, mo £ZC = 10°, /B = 20°. Ilosa
TPUKYTHUKOM B3ATO TOUKy M Tak, 1o TpukyTHuKk CMB piB-
HOCTOPOHHI#, TouKu M i A jeXaTh y PiBHUX IIiBILIOIIMHAX
BimHocHO mpawmoi BC. 3uaiigite kytu MAB i MAC.

12.24." launo piBHOOGenpenuii TpukyTHuK ABC (AB = AC) i Toury M,
dKa oMy He HaJIe)KUTh, ajie HalIeXKuTh KyTy ABC. 3HaigiTh
KyT BAM, axmio ZABC = 50°, /BMC = 40°, /BMA = 10°.
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12.25." ¥V tpukytaury ABC Bimomo, mo ZBAC = 30°, ZABC = 80°.
Y TPUKYTHUKY B3ATO TaKky TOuKy K, 1o TpukyTHuK BCK piB-
HOCTOPOHHiN. 3HAUAITHL KyT KAB.

12.26." Y Tpamernii ABCD (AD || BC) xytr ADB y 2 pa3u MeHINIUI Bif
kyta ACB, BC = AC = 5 cm. 3Haizgits croporny CD.

12.27.” Touku H i O — BiAIIOBiHO OPTOIEHTP i IEHTP OIMCAHOr0 KOJa
rpukyTHuKa ABC. Hexait Touka M — cepenuna ayru ACB.
HoBexmitse, 1o xoau £C = 120°, to MH = MO.

12.28.” Koo, ssKe MpoxoauTh ueped BepinuHU B i C HPAMOKYTHOTO
tpukyTHUKa ABC, nepetuHae rinorenysy AB y Toutli D. Jotuu-
Hi 1o 1IbOTO KoJia, mpoBedeHi B Toukax C i D, mepeTuHAIOTHCA
B Tourti O. HoBexmiTe, 1mo OA = OC.

12.29.” Touka M uHanexuth KBampatry ABCD, /MAC=/MCD =aq.
3HaiigitTe KyT ABM.

12.30.” ¥V 4OTHPUKYTHUKY TPHU Tynux KyTu. oBemiTh, 110 GiJbIIIOI0
3 OBOX HMoOro niaronajeil € Ta, AKYy IPOBEeIEHO 3 BEPIIUHU TI'O-
CTPOTO KyTa.

12.31." [IBa Koj1a MaiOTh 30BHIIIHIN foTUK y Touri D. IIpoBenu mpsamy,
sIKa TOTUKAETHCA 0 OJHOI0 KOJia B TOUIlL A, a pyre mepeTuHae
B Toukax B i C (puc. 12.18). HoBexnits, 1mo Touka A piBHOBix-
mamena Big nmpamux DB i DC.

Puc. 12.18 Puc. 12.19

12.32 (2.32)." V piBHOOGenpeHoMy TPUKYTHUKY ABC KyT B, IPOTHIEH-
HUU ocHOBIi, mopiBuioe 20°. Ha cropoHi AB mosHaueHo TOYKy D
Tak, mo BD = AC. 3uatigites Kyt ACD.

12.33." ¥ xoui nposeseHo xopay AB. IHIIe Koo JOTUKAEThCA [0 IIiel
xopau B Touni M i mo 3amanoro xosa B Toulli K (puec. 12.19).
Hosenite, 1mo KM — 6icektpuca Kyta AKB.
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13. BnucaHi YotnpukyTHUKN. Metoa Aonomi>XHoro Kkona

OzravenHa. YoOTHPHKYTHUK Ha3UBAIOTH BII 1 Ca H M, SKIIO iCHy€
KO0JIO, AKOMY HaJIeKaTh yci HOro BepIINHU.

Ha pucynrky 13.1 300pakeHo Bnucauuii 4oTupukyTHUK ABCD.
Y 1mpoMy pasi TakoK TOBOPATH, I[0 KOJIO OMMCAHE HABKOJO UYOTUDPU-
KYTHUKA.

Teopema 13.1. Axu0 womupuKkymHuk € 6nucCaHum, mo cyma
11020 npomunexcHux kymieé dopienioe 180°.

Hosedennsa. Hexait worupukyrHuk ABCD BmucaHo B KOJO
(puc. 13.1). HoBememo, 1mo LA + Z/C =180°1 /B + /D = 180°.

Ockinbku Kyt A i C € Biucauumu, To LA = % UBCD i ZC= % UDAB.

Maemo: UBCD + UDAB = 360°. Toxi ZA + ZC = 180°.

Amnajnoriuno MosKHa mmokasartu, 1o /B + /D = 180°. A

Bu sHaeTe, 1110 HABKOJO OYIb-AKOT0 TPUKYTHUKA MOMKHA OIMMCATHU
kKojio. IIpore He OyAb-AKUI YOTUPUKYTHUK Ma€ TaKy BJACTUBICTH.
Hanpukian, HeMOKJIUBO OIKUCATH KOJIO HABKOJIO IIapaJjejorpama, Bif-
MiHHOTO BiJl IpAMOKYTHUKA. Po31isHaBaTH YOTUPUKYTHUKU, HABKOJIO
AKUX MOKHA OIKCATU KOJIO, Ja€ 3MOTY TaKa TeopeMa.

Teopema 13.2 (o6epHena ngo teopemu 13.1). Arxwo 6 uo-
MUPUKYMHUKY cyma npomunexcrnux xymie dopienioe 180°, mo 6in
€ enucanum.

Jfoeedenns. Posrnanemo yoTupukyTHuk ABCD, y AKoMYy
/A + ZC = 180°. JoBenemo, 1110 HaBKOJIO HHOTO MOJKHA OMHUCATH KOJIO.

IIpunyctumo, 1110 HaBKOJIO IILOTO YOTUPUKYTHUKA He MOYKHA OIIrca-
T4 K0J10. OTIUIITeMO KOJI0 HAaBKOJIO TPUKYTHUKA ABD. 3a IpUOYIIIeHHIM
Touka C He HAJEKUTDH ITbOMY Koay. ToMy MOKJIUBi 1Ba BUMAAKHI.

Bunmanor 1. Touxka C 1eXuUTh I103a OMMCAHUM KOJIOM TPUKYTHU-
ka ABD (puc. 13.2).

Hexait cropora BC mnepetuHae koo B Touli C,. YOTHPUKYTHHK
ABC,D Bnmucarno B kKojo. Tozi 3a Teopemoro 13.1 oTpumyemo, II0
ZA+ ZBC,D =180°. Ane 3a ymoBoro LA+ /C=180°. 3sincu £LBC,D = £C.

B B

C
C 1
C

D D

Puc. 13.1 Puc. 13.2
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IIpoTe 1a piBHiICTH BUKOHYBATUCA He MOJKe, OCKIJIbKHU 3a BJIAaCTUBICTIO
30BHiMmMHEBOrO KyTa TpukyrHuka /BC,D=/C+ ZCDC,.

Omxe, Touka C He MOKe JIeXKaTH 11032 KOJIOM, OIIMCAHUM HaBKOJIO
TpukyTHuKa ABD.

Bunmagox 2. Touka C JIe)XKUTH yCcepeaInHi OMUCAHOTO KOJa TPUKYT-
Huka ABD (puc. 13.3).
Mipkyooun aHaJOTiuHO, MOKHA IIOKAa3aTH, IO B
Touka C He MOKe JIesKaTy BCePeInHi PO3TIAyBaHOIO
kKoJia. IlepekonaiiTeca B I[bOMY CAMOCTiHMHO. 1
Takum unHOM, mpunycTUBINY, 110 TouKa C He HA- 4
JIEKUTH KOJIY, OIIMCAHOMY HaBKOJIO TPUKYTHUKA ABD,

MU OTPUMAJIN CYIIEePeUHicTh. A D

Teopemy 13.2 MoKHaA PO3TJIAAATH AK O3HAKY Ha-
JIEJKHOCTI YOTUPHOX TOUOK OJHOMY KOJIY.

Teopemu 13.1 i 13.2 mo:kHa chopMyJIIOBATH AK OJHY TEOPEMY:

dna mozo w06 womupukymuukx 6yeé eénucarnum, HeobxidHo i 0o-
cmamuvo, w06 cyma 1Lozo npomunexcHux kymie dopienroseana 180°.

SIKIIT0 YOTUPUKYTHUK € BIIMCAHWM, TO iCHY€E TOUKAa, piBHOBiAmameHa
BiZ ycix #oro BepimH (mieHTp onmcaHoro Kojua). [I[o6 sHaiTu 1110 TOUKY,
IOCTATHBO BHAWTH TOUKY EPETUHY CEPEINHHNX IIePIeHINKYIAPIB JBOX
CYCiIHiX CTOPiH YOTUPUKYTHUKA.

Puc. 13.3

O-r1 3agmaua 1 (0B3HAKa HANEXHOCTI YOTHPHOX TOUOK
oxnomMy kKoay). Touku A, M, N, B raxki, mo L/AMB = ZANB, tupu-
yomy TOUuKM M i N jiekaTh B OOHi¥M ImiBILJIONIMHI BifHOCHO mpAMoi AB.
Hosemits, 1o Touku A, M, N, B ne:xXaThb Ha OTHOMY KOJIi.

Posze’azannsa. Hexait ZAMB = ZANB = o. HaBKoJIO TPUKYTHU-
Ka AM B onumiemo Koo (puc. 13.4). Hexait C — moBisbHA TOUKa K0Ja,
AKa He Hauexuth nys3i AMB. Toxi worupukytauk ACBM BOucanuii.
3Bigcu ZC = 180°- a. Maemo: ZC + ZN = 180°. Ot:xe, 3a Teopemoio 13.2
qoTupUKyTHUK ACBN Tako:k BnucaHuii. OCKiJIbKY HaBKOJIO TPUKYTHU-
Ka ABC MO’KHa OIMCATH TiIBKU OJHE KOJIO, TO IIbOMY KOJIY HaJIesKaThb
AK Touka M, Tak i Touka N. A

Axmo mix wac posB’aA3yBaHHA 3amauvi BAAJO-
cA JTOBECTH, IO AeAKi YOTUPH TOYKM JeKaTh Ha
OJHOMY KOJIi, TO 3aBIAKU IIbOMY MH OTPUMYEMO
MOJKJIUBICTh BUKODPHCTATU BJACTUBOCTI Koja Ta
tioro eseMmeHTiB. ToMy IOIIIYK TAKOTO JOIIOMiKHOI'O
KoJla € KpacuBUM i e()eKTUBHUM HOPUNOMOM AJA
po3B’sA3yBaHH 1110l HU3KHU 3a7a4. [IpogeMOHCTPY-
Puc. 13.4 €MO IIle Ha IpUuKJagax.
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3amgaua 2. 3 noBinbHOI Touku M Kartera AC IPAMOKYTHOTO TPUKYT-
Huka ABC onyiieno nepueHqukyaap MK ua rinorenysy AB. [loBeniTs,
mo /ZMKC = ZMBC.

Pose’aszannsa. Maemo: Z/BCA =90°, ZMKB =90° (puc. 13.5), Toxmi
/BCA + ZMKB = 180°. Or:xe, HaBKOJIO uoTUPUKyTHNKAa CBKM MOKHa
onucatu Kojo. Kyru MKC i MBC € BoucanuMu, sIKi couparmThCsS HA
onuy # Ty camy ayry CM. 3sincu /MKC = Z/MBC. A

B B_ M C
P
K N
K
Cc M A A D
Puc. 13.5 Puc. 13.6

3amaua 3. Ha cropouax BC i CD kBagpata ABCD y3saro Ttouxku M
i N rak, mo ZMAN = 45°. 3a JOIOMOTOI0 JHIIlEe JiHIAKH OIIyCTiTh
HepHeHAUKYJIAp i3 Touku A Ha npamy MN.

Posze’azanna. Ilposegemo giaromanps BD. Boma meperuHae Bin-
pisku AN i AM y touxkax K i P Bigmosiguo (puc. 13.6).

Maemo: /MBK = /MAK = 45°. Orxxe, Touku A, B, M i K nexarnb
Ha ogHOMY KoJui. 3Bimcu LABM + ZAKM = 180°.

Ockinpru ZABM = 90°, to LZAKM = 90°. Takum umHOM, Bimpi-
30k MK — Bucora tpukytHuka AMN. AHaJIoriuHo J0BOAWMO, IO
Bimpisok NP — Bucora TpukyTHuxka AMN.

Orixe, IpsaAMa, AKa IPOXOAUTH uepes TOUKY A i TOUKY IepeTHuHy
BimpiskiB MK i NP (oproreHTp TpukyTHUKa AMN), meprueHanKyIsapHa
mo upsamoi MN. A

Teopema 13.3. Ocnosu nepnendurynapie, npoéedenux 00 cmopin
mpurkymuura (abo ixHix npodoeicensv) 3 006i1bHOL MOYKU ONUCAHOZ0
Kona, nexcamdv Ha 00HIL npamii.

ITto mpsimy HasuBaioTh npamoro Cumconal.

Ilosedennsa. Hexaii P — [oBisibHA TOYKA OIMCAHOTO KOJAa TPU-
KyTaHuxka ABC. I3 Touku P omycTUMO HePIeHAUKYJIAPH Ha IpaMmi, axi
MiCTATH CTOPOHU TPUKYTHUKA.

! Po6epr Cumcon (1687-1768) — mroTnaHiChbKUN MaTeMaTHK, IIPO-
decop. IlpamioBas B yHiBepcureri m. I's1asro.
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P
Puc. 13.7 Puc. 13.8

Ha pucynky 13.7 300paxeH0 BUIIaJOK, KOJIM OCHOBU JBOX IEPIIE€H-
IUKRyaapiB (Touku E i M) HaleXaTh CTOPOHAM TPUKYTHUKA, a OCHOBA
TPETHOTO MEePIEeHANKYIApa (Touka N) HaJeKUTh ITPOIOBXKEHHIO CTOPOHM
TPUKYTHUKA.

Ockinbku LAEP = ZAMP = 90°, To HaBK0JIO YOTUPUKyTHUKA AEM P
MOXKHa OIMCATH KOJIO (IMB. KJIIOUOBY 3a7auy 1 IIbOTO MIYHKTY). 3Bifcu
Kytu 1 i 2 piBHI AK BmcaHi, II[0 cCIUpPAlOThCA HA OAHY # Ty camMy IyTY.

Ockinbru /PMC + /PNC = 180°, To HaBKOJIO YOTUPUKYTHU-
Ka PMCN mo:xHa ommucaTu KoJjo. 3Bicu KyTu 3 i 4 piBHi aK BIucaHi,
110 CIMPAIOThCS HA OAHY U Ty camy Ayry.

Ockinbku Z/PEB + ZBNP = 180°, To HaBK0JI0 YoTUPUKyTHUKA PEBN
MOJKHA OmMcaTu KoJio. 3Bifgcu L4 + LZEPC + /B = 180°.

Ockinbku voTupukyTHUK ABCP Bumcauuii, to £2 + LEPC +
+ /B = 180°. Orpumyemo, 1o /2 = /4, a ot:xe, L1 = /3.

Ockinpku xKyT AMC posropuyrtuii, To Z1 + ZEMC = 180°. Toxi
/3 + ZEMC= 180°. A 11e o3Hauae, 1m0 Kyt EMN TakoX pO3TOPHYTHIi,
T0OTO TOouKu E, M i N nexxaTh Ha OOHIA mMpAMii.

3ayBasKuMoO, II10 KOJIU TOuKa P i, HampuKJam, Bepinimaa B — KiHIi
niametpa, To mpamoio Cumcona € nmpama AC (puc. 13.8).

Pucynox 13.9 imocTpye BUIIALOK, KOJIHU
OCHOBHU BCiX TPBHOX IEPIEHIUKYJISAPiB, OMyIIe-
HHUX i3 Toukm P Ha mpsami, 10 MicTATh CTO-
POHU TPUKYTHUKA, HE HaAJEKaTh CTOPOHAM.
g 1mboro BUNAAKY NPOBENITH AOBENEeHHS
caMOCTiliHO. A

Touku, AKi HajmeKaTh ONHIN MpaMiil, Ha-
3WBAIOTh KoJliHeapHuUMuU. [[Bi TOUKU KoJiHe-
apHi 3aBKOA. Puc. 13.9
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JoBeneHa TeopeMa BKa3ye KPacUBUi KpUTepilt KOJIiHEapHOCTi TPHOX

TOYOK.

CrpaBezniuBa i TeopeMa, obepHeHa 10 TeopeMu 13.3: AKu 0 ochoéu
nepnendukynapie, onyuenux i3 mouwku P na npami, wo micmamo
CMOpPOHU MPUKYMHUKA, Nlejcamb Ha 00HiU npamii, mo mouka P na-
nexHcumsb oOnucanomy Kony danozo mpuKkymHuka.

D

13.1.°

13.2.°

13.3.°

13.4.°

13.5.°

13.6.°

13.7.°

ouvpwN S

AKNA HOTUPVIKYTHUK Ha3MBaIOTb BNMCAHNM?

Y AKOMY BMNaZKy roBOPATb, WO KOO ONMCcaHe HaBKOMO YOTUPUKYTHMKA?
FIKy BNACTUBICTb MaIOTb KYTW BMMCAHOIO YOTUPUKYTHINKA?

3a K0T YMOBU YOTUPWKYTHVIK € BIMCAHUM?

SIKy NpsiMy Ha3MBaloTb NPAMO CUMCOHA?

SIKi TOYKM Ha3MBaloTb KOMiHEAPHUMMN?

BMPAB/ H

HoBeniTe, 110 MOKHA OIMCATUA KOJO HABKOJIO:

1) Oyab-AKOro IPSIMOKYTHIKA;

2) 0yab-saK0i piBHOGIUHOI Tpamerrii.

IlosicHiTh, YOMYy HABKOJIO mapaJjiejorpaMa, SKUN He € IPIMO-
KYTHUKOM, HEe MOJKHAa OITMCATH KOJIO.

Y npamorytHuky ABCD Bigomo, mo AB =12 cm, LZCAD = 30°.
3HalaiTh pagiyc KoJia, OMMCAHOTO HaBKOJIO JAaHOTO MPAMOKYT-
HUKA.

HoBeniTe, 110 KOJIM HABKOJIO poMba MOYKHA OIMCATU KOJIO, TO
meit pom6 € KBaJgpPaTOM.

Cropona AD uworupukyTHuKa ABCD € miameTpom KoJia, ommca-
HOro HaBKOJIO HbOro, ZABC = 108°, /BCD = 132°. 3HaigiTb
Kytu BAD, ADC, CAD, BDA.

3HalgiTh KyTu yoTupukyTHuKa MNKP, BOucaHoro B KOJO,
axio /MKP = 58°, /MPN = 34°, /KMP = 16°.

PiBHOOIUHY TpaIeliro BIKUCaHO B KOJIO, IIEHTP AKOI'0 HAJEKUTH
onuiit 3 ocuoB. KyT Misk miaroHajmsamu Tparmernii, IpoTHUIeKHII
ii 6iuHill cTopoHi, mopiBHIOE 56°. 3HaAlAITE KyTH Tpalelrii.
13.8.° Bucotu AA, i CC, rocTpokyTHOro TpuKyTHUKa ABC
nepernHaoThcaA B Touni H. Ilosexits, mo: 1) Toukn H, C,, B,
A, nexaTh Ha ofHOMY Koii; 2) Toukn A, C,, A, C nexars Ha
OJHOMY KOJIi.
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13.9.°

13.10.°

13.11.°

13.12°

13.13.°

13.14.°

13.15.°

13.16.°

13.17.°

13.18.°

3 moBinbHOI ToukM O, sSKa HaAJIEXUTh IOCTPOMY KyTy A, aje
He HAJIeKUTH MOro CTOPOHAM, ONYINEHO IeplneHaukyaspu OB
i OC ma #ioro cropouu. [MoBeniTh, mo LOAB = ZOCB.

ITenTp KOJIa, OMMCAHOTO HABKOJIO TpaIellii, HaJeKUTh 01kl
OCHOBi, a 0iuHa cTOpOHaA MOPiBHIOE MEHIIill OCHOBi. 3HAUIITH
KyTH Tparmeirii.

Is Touku M, sxka Haue:KuTh KyTy AOB, aje He HAJEXKUTh HOTO
CTOPDOHAM, OIYIIeHO IepuneHAuKyaapu MM, i MM, 5a npsa-
Mmi OA i OB. Jlosegits, mo M M, < OM.

Y tpuxkyrauKky ABC nposeneno menianu AA, i CC,. Bigomo, mio
ZAAC = ZCC,A. [loBeniTs, mo TpukyTHUK ABC piBHOGEApEHNMI].
I3 Touku O, sAKa HAJNEKUTHb TOCTPOKYTHOMY TPUKYTHUKY ABC,
Ha cTroporu AB, BC i CA onymeno nepnesgauxyasapu 00,, 0OO0,,
00,. losexits, mo LAOC = £0,0,A + £0,0,C.

3HaWmiTH TeOMeTpUYHE MicCIlle OCHOB TEPIEeHAUKYJIAPIB, Omy-
IeHnX 3 JaHOI TOUYKU A Ha MPAMi, 1[0 MPOXOAATH Yepes3 JaHy
TOUuKy B.

¥ rocrporytHOMy TpuKyTHUKY ABC KyT B mopiBHioe 60°, Bin-
pisku AM i CN — #ioro BucoTu, Touka @ — cepeauHa CTOPO-
Hu AC. [oBenits, mo TpukyTHUK MN@ piBHOCTOPOHHIIL.

VY npamoxkytHoMy TpuKyTHUKY ABC KyT A mopiBaioe 30°. Tou-
Ka M — cepenuna rinorenysu AB, Touka J — II€HTP BIIMCAHOTO
kKoJsia TpukyTHUKa ABC. 3Haiigits Kyt JMC.

Bnucane koo i3 meuTpom O TpukyTHHKA ABC DOTUKAETHCA IO
cropia AB i AC y Toukax M i N Bigmosigmo. IIpsama M N mepe-
TuHae GicekTpucy Kyra B y Touri P (puc. 13.10). IloBenits,
mto Touku N, O, C i P jexkaTb Ha OSJHOMY KOJIi.

Onykauii YOTUPUKYTHUK PO3PisaHo npAMUMU Ha 25 BOUCAHUX
yoTUpUKYyTHUKIB (puc. 13.11). JloBemiTs, 110 JaHUI YOTHUPHU-
KYTHUK TaKOYXK BIIMCAHUI.

<§ T’\\’\r\\

—

Puc. 13.10 Puc. 13.11
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13.19.°

13.20.°

13.21.”

13.22.

13.23.”

13.24.”

13.25.”

13.26.”

13.27.”

IBa KoJia mepeTHHAIOTHCSA B ToUKax P i @. Yepes Tourky A
TepIoro KoJia mpoBeneHo mpami AP i AR, aKi mepeTuHaOTH
Ipyre Kojo B Toukax B i C BigmoBigno. [JoBexiTs, 1110 JoTHUHA
B TouIli A 0 IepIroro KoJja mapajenbHa npamiit BC.

VY unpamoryTHuxk ABCD BOmcaHo PiBHOCTOPOHHi#I TPUKYT-
HukKk APK Ttak, mo BepinuHa K JeXuTh Ha cTopoHi BC, a
Bepiuuaa P — Ha croponi CD. Bigpisok KH — Bucora IIb0ro
TPUKYTHUKA. [0oBeAiTh, 1110 TpuKyTHUK BHC PiBHOCTOPOHHIT.
¥ rocrpoxyTHOMy TpukyTHUKY ABC Binpisku CC, i AA, — Bu-
coru. JloBeniTs, 1m0 cepeANHHNI epleHAUKYIAD Bigpiska C A,
MPOXOAUTH Uepes cepeauny cropouu AC.

Y tpuxkyrtaury ABC Bigpisku AA, i CC, — Bucotu. Ilobynyiite
TpukyTHUK ABC 3a Toukamu A, C, i npsaMo0, sgKa MiCTUTb
cropouy AC.

Hiaronans Tpamernii, BmmcaHoi B KoJio, gopiBHIoe d. Biumy
CTOPOHY BUIHO i3 I[eHTpaA ONIMCAHOTO KoJja mix Kyrtom 120°.
3HalaiTh cepeqHIo JiHil0 Tpamerrii.

Hosexits, mo Bucotu AH,, BH,, CH, roCTpPOKyTHOTO TPUKYT-
HuKa ABC AinaTh HaBOLT KyTu TpukyTHUKa H H,H,.
PiBHocTopouHi TpukyTHUKU ABC i MNP po3MillieHO TaK, IO
BepiuHa B nexuTth Ha cropoui M N, a BepmimHa P — Ha CTO-
pori AC (puc. 138.12). Hosexnits, mo AM | NC.

BN

A p C
Puc. 13.12 Puc. 13.13

PiBHi piBHOCTOpOHHI TpuKkyTHUKU ABC i CDE poaMmilieHo Tak,
AK mokasano Ha pucyHKyY 13.13. Touku K, M i L — cepenunu
BigpiskiB AC, BD i CE sBimmoBiguo. [loBemiTh, IO TPUKYT-
HUK KM L piBHOCTOPOHHI.

3 moBinmbHOI TOUuKM M, AKa HAJEKUTHL TOCTPOMY KYTY 3 Bep-
IMWHOI0 A, ajle He HAJEXUTH HOTO CTOPOHAM, IPOBEIEHO
nepueHAuKyaaApu MP i M@ mo cropiH KyTa. I3 Touku A mpo-
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13.28."

13.29.”

13.30."

13.31.7

13.32."

13.33."

13.34.7

13.35."

13.36."

13.37.7

13.38."

13.39."

Bemeno mepueHaukyaap AK mo Bigpiska PQ. HoBemits, IITo
/PAK = /MAQ.

YV rpukyraury ABC (AC < BC) npoeneno mexniany CD. Bino-
Mo, 1m0 Z/DCA + Z/DBC = 90°. HosexiTs, mo LACB = 90°.
Kouno i3 meaTpom y Touri O, ska HaJNEKUTh cToOPoHi AC TOCTpO-
KyTHOro tpukytHuka ABC, motukaetrbcsa g0 ctopin AB i BC
y Toukax M i N Bigmosizzo. Bixzpisox BH — BucCOTa TPUKYT-
nuxka ABC. Hosenits, mo /MHB = /BHN.

Bucotu AA, i BB, rocTpoKyTHOro TpukyTHuka ABC meperu-
HatoTbcsa B Touni H. Touku X i Y — cepenunu Bigpiskis AB
i CH signosiguo. [losenits, mo XY 1 A B,.

Y tpuxkytaury ABC Bigomo, 1o Z/BAC = 50°, /BCA = 70°. Ha
cropoHax AB i BC BigmoBiguo nmosuauunau Touku D i F Ttak, 110
/DCA = ZFAC = 30°. 3naiigite kyT CDF.

BicexTpucu BK i CM tpukyTHuka ABC mepeTuHAThHCA B TOU-
i O, ZA = 60°. ToBexits, 1m0 OK = OM.

BicexkTpucu MA i KB tpukytauka M NK mepeTUHAIOTHCA B TOU-
i O, Ttouku A, N, B i O jmexaThb Ha OOJHOMY KOJi. SHAUIITH
KyT N.

ITosa mpamokyTHUM TpuKyTHUKOM ABC Ha fioro rimotenysi AB
mobymoBaHo KBagpaT ABFD. losexnits, 1mo LACO = ZOCB, ne
O — TouKa IepeTUHY qiaroHajeil KBagpara.

Bepmiuuu A i B TpukytHuka ABC i3 npamuMm KyTom C KoB3a-
IOTHh II0 CTOPOHAX IMPAMOTO KyTa 3 Bepiuuuoio P (puc. 13.14).
HoBeniTs, 110 Touka C mpu MbOMY IIEPEMIITYETHCA IO BiIPisKYy.
(2.34) VY piBaOGenpenomy TpuKyTHUKY ABC KyT A mopiBHIOE
100°. Bigpisok BD — bGicekTpuca TpuKyTHUKAa. [loBemiTh, 110
BD + AD = BC.

Hiaronani kBagpata ABCD neperuHaiorhed B Touli O. Touxku K
i M — cepenunu BimmoBiguo Biapiskis BC i OD. 3uaimgith
KyT AMK.

Hamo kBagpatr ABCD. Touku P i @ nexarn

BigmoBimHO Ha cropoHax AB i BC, mpuuomy C

BP = BQ. Hexaii Touka H — ocHOBa IepIeH- 4

IUKYJIspa, OMyIeHoTo 3 TOUKMU B Ha Bifipisok

PC. 3natigite kyT DHQ.

Ha meniani BM tpukyTtauka ABC nmosHaueHO p B
Touky K Tak, mo /MKC = Z/BCM. loBexniTn,

mo LAKM = Z/BAM. Puc. 13.14
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14. OnncaHi YOTUPUKYTHUKN

O3HayeHHd. qOTMpMRyTHPIR HA3UBAKTb OIIMCaHUM, AKIIO iCHyC
KO0JI0, SIKe JOTHKAETHCA IO BCiX HOro CTOpiH.
Ha pucyury 14.1 300pakeHO ONMUCAHUIN YOTUPU-
KyTHUK ABCD. ¥ 11bOMy BUNAAKY TaKOXX TOBOPATH,
C 110 KOJIO BIIMCAaHe B YOTHUPUKYTHUK.

B

Teopema 14.1. Axuyo womupukymuuk € onuca-

A HUM, MO cYyMu 1020 NPOMUNEHHUX CMOPIH Pi6HI.

D Hoeedenns. Hexaii yorupukyTHuk ABCD

oImMcaHo HaBKoJO KoJja (puc. 14.2). Hosememo, 1110
AB + CD = BC + AD.

Touxku M, N, P, K — TOUKH JOTHUKY KOJIa O CTOPiH YOTUPUKYTHUKA.

OCKiZnbKHM BiIpidKM MOTMYHUX, IIPOBENEHUX OO0 KOJa uepes OIHY
TOUKy, piBui, To AK = AM, BM = BN, CN = CP, DP = DK. Hexait
AK =a, BM =b, CN =c¢, DP = d.

Togi AB+CD=a+b+c+d,

BC+AD=b+c+a+d.

Omxe, AB + CD = BC + AD. A

Bu 3Haere, 110 B OyAb-AKUH TPUKYTHUK MOJKHA BIIMCATH KOJIO.
IIpore He OyAb-AKMI YOTUPUKYTHUK MAa€ II0 BaacTuBicTh. Hampukiarn,
HEeMOJKJIMBO BIIMCATU KOJIO B IPAMOKYTHUK, BiIMiHHUN Bim KBagpara.
PosmnisHaBaTy YOTUPUKYTHUKY, ¥ K1 MOKHA BOIUCATU KOJIO, TAa€ 3MOTY
Taxka TeopeMa.

Teopema 14.2 (06epHeHa xo teopemu 14.1). Axuwo 6 onyx-
AOMY YOMUPUKYMHUKY CYMU NPOMULEHHUX CMOPIH Pi6Hi, mo yell
YOMUPUKYMHUK € ONUCAHUM.

Puc. 14.1

llosedenHa. Posrianemo onykanii 4otTupukyTHUK ABCD, v AKOMY
AB + CD = BC + AD. [loBenemo, III0 B HHOTO MOYKHA BIIKUCATHU KOJIO.

Hexaii 6icekTpucu KyTiB A i B mepetuHaioTbed B Toutli O (puc. 14.3).
Toxmi Touka O piBHOBigmaaena Bing cropim AB, BC i AD. Orxe, icuye
K0JI10 i3 meHTpoM y Toulli O, sIKe HJOTUKAETLCS 0 TPhOX I[UX CTOPiH.

Puc. 14.2 Puc. 14.3
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IIpumycrumo, IO Ile KOJIO He AOTUKaeThbesa o cropouum CD. Toxi
MOYKJINBI JBa BUIAIKU.

Bumagoxk 1. Croporna CD He Ma€ CIiJIbHUX TOYOK 3 IIOOYJOBAHUM
KOJIOM.
IIposememo goruuny C,D, napanensHo croposi CD (puc. 14.3). Ho-
tupukyTHUK ABC,D, onucanuii. Toxi 3a Teopemoro 14.1 orpumyemo, 1o
AB + C,D, = BC, + AD,. 1)
IIpore 3a ymoBOIO
AB + CD = BC + AD. (2)
Biguimemo Bim piBHOCTi (2) piBHicTb (1):
CD -C,D,=BC—-BC, +AD — AD,.
3sigcu maemo: CD — C,D, =C,C+ D D; CD=C,C+ DD+ CD,.
IIs piBHiCTH CymepeumTh TBEPIKEHHIO, MOBEJEHOMY B KJIOUOBiH
samaui 3 m. 4.
Orxe, cropoHa CD MOBUHHA MATHU CIILJIbHI TOUKY 3 PO3TJIALYBAHUM
KOJIOM.

Bunmagox 2. Croporna CD mae 1Bi CcIijibHI TOUKU 3 1TOOYJOBaAaHUM
KOJIOM.

MipKyiouu aHAJOTidYHO, MOYKHA II0Ka3aTH, 1110 cTopoHa CD He MoKe
MaTHu [IBi CIiJIbHI TOUuKU 3 moOymoBaHuM KoJyioM. IlepekoHaiiTecs B IIbO-
MYy CaMOCTi#iHO.

TakxuM YMHOM, IPUIYCTUBIIIN, 1[I0 TOOYAOBAHE KOJIO HE JOTUKAETHCA
no cropoHu CD, MU OTpUMAJH CyIIepPeuyHicTb. A

Teopemu 14.1 i 14.2 moxkHA chopMyTI0OBATH SIK OTHY TEOPEMY:

0na mozo w06 womupukymHuk 0Yyeé onucanum, Heob6xiono i do-
cmammuvo, wob cymu 1L0z0 NPOMULEHHUX CMOPIH OYAU pieHUMU.

SIKIIT0 YOTUPUKYTHUK € OIMUCAHUM, TO iCHY€E TOUKAa, piBHOBimmameHa
Biz ycix #1oro cropiH (1eHTp BnmcaHoro kKoJia). IIo6 3HaiiTH 1110 TOUKY,
IOCTATHBO 3HAWUTU TOUYKY IIePEeTUHY OiCEKTPUC ABOX CYyCimHiX KyTiB
IIbOTO YOTHMPUKYTHUKA.

3amaua 1. Ha 6iuHMX cTOpoHaxX Tparellii, y AKY MOKHa BIUCATHU
KOJIO, AK Ha miamMeTpax moOymoBaHO nBa KoJia. I[oBemiThb, IO IIi KoJa
IOTUKAIOTHC.

Pose’asanna. Hexait O, i O, — cepenusnu B C
6iunux cropia AB i CD Tpanerii ABCD (puc. 14.4).
BoHu € nmenTpamu Kij, Ipo fKi ifeThca B yMOBI
sagaui. Toxi cyma pagiycis r; i r, Kim mopiBHIOE
AB+CD

2

KO0JIO, TO

. . o ~——
. OckimpKHM B Tpalmeriro MOKHa Bmumcatu A D

AB+CD _ BC+AD
2 2

=0,0,. Orpumanu, 110 Puc. 14.4
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r, +r,=0,0,, T06T0 cymMa paniyciB Kin mopiBHIOe BifcTaHi Mixk IxHiMHM
meHTpaMu. A Iie 0O3HAUaE, 110 KOJa AJOTHUKAKTHCA. A

3amaua 2. I3 TOUKY mepeTUHY AiaroHajeil BIIMCAHOTO YOTUPUKYT-
HUKAa ONYIIeHO MePIeHINKYIIPU Ha Horo cTOpoHU. J[0BeiTh, 110 OCHO-
BU IIUX HMEePIEHAUKYJIAPIiB € BePIINHAMY ONMCAHOTO YOTUPUKYTHUKA.

Poses’asannasa. Hexait O — TouKa IIepeTUHY AiaroHAaJIE BIIMCAHOTO
yorupukytauka ABCD (puc. 14.5), OM 1 AB, ON 1 BC, OP 1 CD, OQ
1 DA. Ockinbru ZAMO + ZAQO = 180°, To HABKOJIO YOTUPUKYTHUKA
AMOQ moxxHa omnmucaTy KoJo. 3Bigcu

ZMAO = ZMQO. (3)
Amnaoriuso moBoguMoO, IO
ZPDO = /PQO. (4)

Ane vorupurkytauk ABCD e Bnucanum. Tomy ZBAC = ZCDB.

B

Puc. 14.5

3 ypaxyBaHHAM piBHOcTei (3) i (4) orpumyemo, 1o LMQO = LPQO,
T00TO QO — GicekTpuca Kyra MQP.

Amnajoriuno gosogumo, 1o npomeri MO, NO i PO € 6icekTpucamu
BigmoBiguo kyTiB QMN, MNP i NPQ.

Otr:ke, OicekTpucu KyTiB woTupukyTHUKA MNPQ mepeTuHaTbhCs
B OJHIN TOUIli, a Ile 03HAUa€, IO B YOTHUPUKYTHUK MOKHA BIIHCATU
KOJIOo. A

'I') 1. SIKMM HOTUPUKYTHMK Ha3MBaKOTb OMMNCAHNM?

® . Y AKOMy BUNaAKy roBopsiTb, LLLO KOO BAVCaHE B YHOTUPUKYTHUK?
FIKy BNACTMBICTb MaOTb CTOPOHM OMMCAHOIO YOTUPUIKYTHMKA?
3a K0T YMOBU HYOTUPUKYTHUK € OMNCAHNM?

pwN
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14.2.°

14.3.°

14.4.°

14.5.°
14.6.°

14.7.°

14.8.°

14.9.°

14.10.°

14.11.°

14.12.°

14.13.°
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BMPAB/ T

CyMa OBOX IPOTHUJIEKHUX CTOPiH YOTHUPUKYTHUKA, OIIMCAHOTO
HaBKOJIO KoJia, HopiBHIOE 18 cM. 3HAWIITH mepuMeTp JaHOTO
YOTUPUKYTHHUKA.

Biuna cTopona piBHOGiIuHOI Tpameriii gopiBuioe 7 cm. Homy m0-
PiBHIOE IIepUMeTp AAaHOI Tpamnelii, AKIIO B Hel MOKHA BIUCATHU
Ko0Ji0?

Y uworupurkyruurky CDEF, y aKuii MOKHaA BOUcCATHU KOJO,
CD =6 cm, DE = 8 cm, EF = 12 cm. 3uaiigits cropony CF.
HoBeniTe, 1110 B Oyab-aKuil poM06 MOKHA BIHCATU KOJO. SIKa
TOUKAa € IeHTPOM KO0Jia, BIILCAHOTO B poM0O?

Yu Mo:KHA BIIMCATU KOJIO B ITapaJjejorpam, sKuii He € poMoom?
IIix saxuM KyTOM BMIHO OiUHY CTOPOHY Tpaielii i3 meHTpa
BIIMCAHOTO Koja?

Oauu i3 KyTiB pomba mopiBHIOE 60°, a Oinbmia giaromaab —
24 cm. 3HalAiTH pamiyc KoJa, BINCAHOTO B JaHUU poMO.

HoBeniTh, 1110 KOJIU B IPAMOKYTHUK MOYKHA BIUCATU KOJIO, TO
el IPAMOKYTHUK € KBaJpaTOM.

VY npAMOKYTHY Tpaleliio BIIXCAHO KoJio. Touka JOTUKY AiJIUTh
GinpIry 6iuHy CcTOpPOHY Ha Bimpisku 3aBHoB:KKU 8 cM i 50 cm.
3HaWIiTh IIepuMeTp AAaHOI Tpalellii, SKIo pajaiyc BIMCAHOTO
kKoJia gopiBuioe 20 cMm.

Y DpAMOKYTHY Tpalelliio BIXCAHO KoJio. Touka JOTUKY AiIUTh
O0iybIlly OiYHY CTOPOHY HA BiApisKM 3aBHOBXKEKMN 3 cM i 12 cMm.
3HaiAiTh pafiyc BOMCAHOTO KO0JIa, AKIIO IIePUMeTP Tpamelrii
mopiBHIOE 54 cMm.

IIBa Kojsia MaiOTh 30BHIiMIHiIN moTuk, mpami AB i CD —

ixui cminbHi moTwuHi, Toukum A, B, C i D — TOUKHU TOTUKY
(puc. 14.6). HoBeniTs, 110 B YOTUPUKYT-
HuK ABCD MOKHa BOUCATH KOJIO. A B

IleHTp KOJIa, BIMCAHOTO B YOTUPUKYTHUK,

30iraeTbCcs 3 TOUKOIO IIEPETUHY oro mia-

rouasueli. [loBemiTh, 110 Ieil YOTUPUKYT-

HUK — pom0. C
Yorupurytauk ABCD onucaHo HAaBKOJO D

KoJa i3 mmeaTpom O. [loBexniTs, mo LAOB +

+ £COD = 180°. Puc. 14.6
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Puc. 14.7 Puc. 14.8

14.14. Koo mepetuHae Bci cTopoHu yoTUpuKyTHUKa ABCD Tak, 1110
MN = KE = FP = RT (puc. 14.7). [loBeniTh, 110 B Iieif YOTUPU-
KYTHUK MOJKHA BIUCATU KOJIO.

14.15.° Koma, mobymoBaHi Ha OiYHMX CTOpOHAX Tpamerlii Ak Ha miame-
Tpax, MalOTh 30BHIIIHIN qoTUK. [JoBemiTh, 1110 B I[I0 TPAIEIiio
MOJKHa BIIMCATHU KOJIO.

14.16.” YoTUpUKYTHUK € OJHOYACHO BIMCAHUM i omucammm. Hexait
M, N, Pi® — TOUKU JOTHUKY BIIMCAHOTO KOJIa 31 CTOpOHAMU
vyotTupukyTHuKa (puc. 14.8). HoBenits, mo MP 1 NQ.

14.17.” lamo yorupukytuuk ABCD. Bigomo, 1110 KoJjia, BIKUCAHi B TPU-
kKytHuku ABC i ACD, motukaiooTbcsa. {oBemiTh, IO YOTUPU-
KyTHUK ABCD — omucaHuii.

14.18.” Bigomo, 1o yoTupukyTHUK ABCD omnucauwuii. [loBeaiTe, Imio
KoJa, BnucaHi B TpukyTHuUKU ABC i ACD, noTUKaoOThCS.

14.19." ToBenits, 1110 BiApisKHU, AKi CIIOJYUYAIOTh TOUKU JOTUKY 3 BIIU-
CaHUM KOJIOM IIPOTUJIEKHUX CTOPiH ONMMCAHOI0 YOTUPUKYTHUKA,
€ piBHUMU TOAi i TiIBKYW TOMi, KOJM YOTUPUKYTHUK Ma€ mapy
PiBHUX IPOTUJIEKHUX KYTiB.

14.20." Touka O — IEHTP BIMCAHOTO KOJia TPHU- B
KyrHuxka ABC, Touka D — cepeanHa CTO-
pouu AB (puc. 14.9). Bigomo, mo LAOD =
= 90°. Hosexnits, mo AB + BC = 3AC. D

14.21.7

Hano Touku A, B i C, AKi He JekaTh Ha Of-
Hili mpawmii. 3HaigiTes Touky D Taky, 1ob L A
yoTupPUKyTHUK ABCD OyB AK BOUCAHUM, A C
TaK i omucaHUM.
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OnaHyBaBLUWX MaTepian Lpboro naparpada, B/ fOi3HaETeCs NPo BAACTUBOCTI
BiOPI3KiB, AKi NapanenbHi NpsaMi BiATUHAOTb Ha CTOPOHaXx KyTa.

B HaBUMTECH Cepen TPUKYTHIMKIB 3HAaXOAMTA Taki, LLIO MatoTb ofHaKoBY hop-
MY, ane pi3Hi po3Mipw.

Bu Li3HaeTecs, siKi TPUKYTHUKM Ha31BatoTb NMOGIOHVMM, | HABYMTECS 3aCTOCO-
BYBaTM IXHi BNACTMBOCTI.

Bu 03HaromuTecs 3 BAaCTMBICTIO XOpA, SKi MepeTUHAOTLCA, | BNACTUBICTIO
OOTUYHOI | CIHHOT, MPOBeAEHUX A0 KOMa Yepe3 OfHY TOYKY.
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15. Teopema daneca. Teopema Npo NPONopLinHi Bigpizku

Teopema 15.1 (teopema ®auneca). Akuo napanenvui npami,
AKi nepemuHarOMb CMOPOHU Kyma, 6i0muHaroms Ha OO0HIiU 1020
CcmopoHi piéHi 6i0pi3Ku, mo 60HU i0muHnaoms piéHi 6i0pi3ku U Ha
Opyeitl 1020 cmopoHi.

ITosedennsa. Hexait maemo Kyt AOB (puc. 15.1). Bimomo, 1110
OA =AA,=AA, =AA =...,AB || A,B,, A,B, || A;B,, A,B, || AB,, ... .
Hosenemo, mo OB, =B,B,=B,B;=B,B, =... .

IIpunycrumo, mo OB, # B|B,. Hexaii
cepenuHoIo Binpiska OB, € nesaka Touka C,.
Togi Bispisok A,C; — cepenHsa jninia Tpu-
kyrauka A,0B,. 3sigcu A,C, | A,B,. Orxe,
yepe3 TOUKy A, IpoOxXogATh ABi mpawmi,
napajnenbHi npamiit A,B,, mo cymepe-
4YUTh akcioMmi nmapasenbHOCTi npamux. Mu
OoTpUMaJu cynepeuHicTb. TakuM YUHOM,
OB, =B,B,.

IIpunycrtumo, mo BB, # B,B,. Hexai1
cepequHOIO Bifpiska B, B, € neaka Touka C,.
Tonxi Bigpisox A,C, — cepefHsa JiHiA Tpa-

Puc. 15.1 nenii A,A,B,B,. BBigcu A,C,||A,B,. Ta-
KUM YMHOM, uepe3 TOUKy A, IPoXonATh ABi IpAMi, mapasnenbHi npsa-
miit A,B;. Mu orpumanu cynepeuricts. OTixe, BB, = B,B,.
Amnajoriuso MoxkHa g0BecTH, mo B,B,=B,B, i T. 1. A

Os3vavenna BigmonmeHnusaM TBOX BiApi3kiB HA3WBAIOTh Bif-
HOIIeHHS TXHiX JOBKWH, BUPAKEHUX B OMHUX i THX CAMHX OJTUHHIIIX
BHUMIipY.

Axiro, Hanpukaan, AB = 8 cm, CD = 6 cMm, TO BiZJHOIIIEHHS Bigpis-

.. . 8 AB
AB D =. ===, ===,
Ka 1o Bigpiska CD mopiBHIOE 6 3anucymoTh C 5 TOOTO s 3

danéc Minetcbkuin
(6n. 625 — 6n. 547 OO H. e.)

[aBHborpeubkuii inocod, y4yeHun,
Kyneub i AepxxaBHuin gisd. Moxoaus
3 Mineta — nopty B Manin Asii

Ha y36epexoki Erericbkoro mopsi.
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Axrmro AB _ 2, TO TOBOPATD, 10 Bigpisku AB 0
AlBl ClDl
i CD mponopuiiini BiAmoBigHO Bixpiskam A B;
iCD,.

AnajoriuHo MOKHA TOBOPUTHU IIPO IPOIIOPILiii-

HicTh Oinbmioi ximbkocTi Bigpiskis. Hampukian,
_ CD _ MN

AlBl - ClDl - MlNl
pisku AB, CD, M N uponopui#Hi BigmosigHo Bifn-
piskam A,B,, C,D,, M,N,. Puc. 15.2

Teopema 15.2(Teopema npo nponopuiiini Bigpisxu). Axwyo
napanenvri npaMmi nepemuHaOms CMOPOHU Kyma, mo 6i0pi3ku, wo
ymeopunuca Ha 00HIL CMOPOHiI Kyma, nponopyiitini 6i0noeidnum
eidpisxam, w0 ymeopuauca na 0pyziti cmoponi Kkyma.

AKIIO , TO TOBOPATH, IO Bij-

Hosedenna. Hexaii croporu kyra MON mepeTHYTO IapajeIbHUMA

npamumu AA, i BB, (puc. 15.2). [losegemo, m1o:
OA AB OA OB OB _ AB

Doa~aB’ Poa o’ 0B aB

1 1-1 1 1 1 1-1

HoBenmemo mepliry 3 HaBeqeHUX piBHOCTell (iHmIi ABi JOBOIATH aHAa-
JIOTiYHO).

Hexait ngna BigpiskiB OA i AB icuye Taxkuii BifpisoK 3aBIOBIK-
KU [, AKUHA YKJIAJa€ThCS IIiJie YMCJIO PasdiB y KoKHOMY 3 HuUX. Maemo:
OA = ml, AB = nl, ne m i n — geski HaTypaJbHI yucJa.

Toxi Bigpisku OA i AB MosKHa IIOAIIUTY BiAmOBiAHO Ha m i n piBHUX
BiZIpiBKiB, KOKHUU 3 AKUX JOPiBHIOE [.

Yepes KiHIi oTpuMaHUX Bifpi3KiB IIpoBefeMO IpaAMi, mapajeabHi
npamit BB, (puc. 15.3). 3a Teopemoro Pajeca ni npami Ainare Bix-
pisku OA, i A, B, BignoBigHO Ha m i n piBHUX BiApiskis. Hexail Kox-
HuM i3 nux BifgpiskiB gopiBHIOE [. 3Bincu OA, =ml,, A B, =nl,.

. OA ml m 0A1 mll
Maemo: —=—=—, =—
AB nl n AB, nl
0OA OA Touxi OA AB
—= . Togi —= .
AB  A,B OA, AB
3ayBasKMMO, III0 HaBeJeHe MOBeIeHHS Iiel
TeopeMHU He € IIOBHUM. Piu y Tim, 1o He s
OyIb-IKUX OBOX BiApiskiB icHye Bimpisok, Im1o
BMiII[aeThCSA B KOKHOMY 3 HUX ITiJie YMCJI0 pasis.
3okpema, a1 Bigpiskis OA i AB Takuii Bigpisok
MO:Ke i1 He icuyBaTtu. IIpoBegeMo qoBeIeHHSA O
Puc. 15.3 IILOT0 BUIIAIKY.

m .
=—. 3Bigcu
n
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Puc. 15.4 Puc. 15.5

AB — AlBl
HoBememo, 110 a_O—Al (puc. 15.4).
IIpunycrumo, 110 14 piBHicTh HempaBuabHa. Hexaill, HanpukJan,
AB _AB,
OA  OA,
Togi icuye Bispisoxk AB, Trakuii, mo AB, > AB i
AB) B
OA  OA
Ha npomeri AB Bigkaazemo Binpizox AB, (puc. 15.4).
ITominumo Bimpisoxk OA Ha piBHI BiApisKuM Taxkoi JOBMKHUHHU M, IO
m < BB,. Bynemo mociizoBHO BiKIazaTH BiApisKM JOBXUHOIO m Bif
TOUKMU A IOTH, NOKM KiHelb OJHOIO 3 Bifpiskis, Touka B', crame BHY-
TPilTHBOIO TOUKOIO Bifipiska BB,. Taka Touka 0008’ A3K0BO 3HaANJeThC,
OCKiNBbKHU JOBMKMHA BiApiska, AKUI BiKIamzaeMo, MeHIIa Big BB,.
Yepes KiHmi oTpuMaHUX BipisKiB mpoBegeMo mpAMi, mapajgeabHi
mpamiit AA,. Hexaii npama, gKa IPOXOAUTH Yepes TOUKY B', mepeTuHae
npomins ON y rouni B; (puc. 15.4).
Orpumanu, mo Aanaa Bigpiskis OA, i A,B; icuye Bigpisok, axwuii
yMIiIaeThCcA B KOMKHOMY 3 HUX IIijie umciyio pasdiB. ToMy BUKOHY€ETBHCS

()

.. AB _AB
piBmHicTs == =11,
0A ~ 04,
. PR , AB AB' AB AB
Ockineku AB,>AB' i AB;>AB, T0 0> 2= =115 21
OA ~ OA 04, 04,
AB, A,B . s
TOOTO O—AO > OlAll , IO CYIIepeunTh PiBHOCTI (¥). A

Sxmo pucysok 15.2 momoBruTu npamoio CC;, napanejibHOIO IpPA-
miit BB, (puc. 15.5), To, MipKylouu aHaJIOTidyHO, OTPUMAEMO, HAIPU-
AB _ BC

AlBl Blcl ’

KJIam, II10
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Teopema 15.2 zanmmiaeTbcA CIIPaBeIJINBOIO, SAKIO 3aMiCTb CTOPiH
KyTa B3ATU IBi OyIb-aKi mpaMi.

3amaua 1. ITominmiTe mamuit BiApisoK Ha Tpu piBHUX Bigpisku.

Pose’azannsa. Yepes Kimenb A maHoro Bimpiska AB mpoBememMo
npomiab AC, AKUHE He HAJeKUTH npamiit AB (puc. 15.6). ITosmauumo
Ha npomeHi AC noBinbHY Touky A,. IloTim mosEaunmo Touku A, i A,
Tak, mob AA =AA,=A,A,. IIpoBenemo Bifpisok A,B. Yepes TouKU
A, i A, npoBesieMo npAMi, napaienbHi npamiii A;B. Boru nepetuHa-
THUMYTbh Binpisok AB y Toukax B, i B, Bignosigno. 3a Teopemoro Pa-
sneca AB,=B,B,=B,B. A

M K

Puc. 15.6 Puc. 15.7

3amaua 2. Ha croponi BC tpukytHuka ABC o6paHo TOuKy N
Tak, 1mo BN : NC = 2 : 3. ¥V axomy BigHomieHnHi meniama BM miauTh
Bigpisoxk AN?

Pose’azannsa. Yepes Touxy N mposenemo npamy NK, mapajieib-
Hy Menmiaui BM, Tqua K HanexXurh c'ropOHi AC (puc. 15.7). Maemo:

MK _BN _2. nrg- KC Bsigeu MK = MC Ockinpru MC = MA,
KC " NC 3

_2 " _5 A0 _AM _5
TO MK—5AM, TOOTO ME -2 Orpumyemo: ON - MK-3'

p 1. CdopmynionTte Teopemy Daneca.

LLlo Ha3vBaloTh BiLHOLIEHHAM [IBOX BiApi3KiB?

Y KoMy BMMaZKy roBopsiThb, WO BiApi3kv AB i CD nponopLinHi Bigpi3-
kam A,B,iC.D,?

4. ChopmyntorTe TeOpeMy Npo NPOMNOPLiVHI BiAPI3KU.

W N
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BMPAB/M T
C
6
B
16
A% &
Puc. 15.8 Puc. 15.9

15.1.° Ha pucyury 15.8 BD||CE, AB =16 cm, BC =6 cm, AD = 8 cMm.
3uaiigiTs Bigpisox DE.

15.2.° Ha pucysxy 15.9 A B, || A,B, || A;B;, A/A, =9 cm, A,A, =15 cm,
B,B, = 6 cm. 3HaiigiTe Bigpisok B,B,.

15.3.° Ha pucyskry 15.10 DE| AC, BE = 10 cwm, Bigpisok BD y aBa
pasu GinmbInuit 3a Bigpisok AD. 3HaiiaiTs Bigpisox BC.

15.4.° IIpama, mapayenbHa ctopoHi BC tpukyTHuka ABC, mepeTu-
Hae #oro cropouy AB y Touri M, a cropony AC — y Touri K,
AM =9 cm, BM =6 cm, KC = 8 cm. 3uaiigits Bigpisoxk AK.

O—tr 15.5.° IloBexiTp, o cepenHs JiHia TpurkyrHuka ABC, mapa-
JenbHa cTOpoHi AC, IinuTh HAaBUiM OyAb-IKUI BiAPisOK, AKUIA
cIoJiyua€e BepInuHy B 3 JOBiIbHOIO TOUKOI0 cTopouu AC.

15.6.° Binmcraub Bim cepemunm xopau BC mo miamerpa AC mopiBHIOE
3 cm, /BAC = 30°. 3maiinits xopay AB.

15.7.° Bigpisok BM — Bucora pomba ABCD, mpoBeneHa IO CTOPO-
Hu AD, /A = 45°, AM = 8 cm. 3HaWIiTh BifcTaHb Bif TOUKHU
ImepeTUHy niaroHasei pomba mo ctopoHu AD.

15.8.° V¥ mpuryrauxky ABC Bimomo, 1mo AB = BC, AC = 8 cm, AD —
meniana, BE — Bucora, BE = 12 cm. I3 Touku D omyIieHo
nepueHaukyaap DF Ha cropoumy AC. 3Haiinmith Bimpisox DF
i kyt ADF.

15.9.° Cropoua AC tpukyrauxka ABC nopiBuioe 24 cm. Cropouy AB
NOAiNuIN Ha YOTUPM DPIBHUX Bimpisku Ta B
yepes3 TOUKM MOJiJy TPOBEJU MPAMi, Imapa-
aenbHi cropori AC. 3HalIiTL BiApisKky mux
nIpaAMUX, AKi HajlleXaTb TPUKYTHUKY. D E

15.10.° OcHoBu Tparterrii fopiBHIOIOTH 16 cM i 28 cMm. A C

OmHy 3 GiYHMX CTOpPiH NOAiWIW Ha TPU
pPiBHUX BiApi3KM Ta uUepe3 TOUKU IIOALIY Puc. 15.10
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IPOBEJIU TPAMi, IapaJsiebHi ocHOBaM. SHAWAITH BiAPisKM 1TUX
OpAMUX, AKI HaJieKaTh Tparerrii.

O—r 15.11.° HoBeniTh, 110 cepeqHs JiHia Tpamerii minmuTe ii mia-
roHAaJIi HaBITiJI.

15.12.° Cepengusa nginis MK tpanernii ABCD neperuHae miarounaas AC
y Tounti E, ME =4 cm, EK = 6 cm. 3HalIiTh OCHOBU Tpaierrii.

15.13.° [liarowmaJuti Tpamelrii mepeTuHAaIOTH ii cepenuio JiHito MK y Tou-
kKax E i F. JloBexits, mo ME = KF.

O 1514 HoBeniTs, 1110 BiIpPiBoK, AKWH CIIOJyUYa€E CePeIUHN Aiaro-
HaJIed Tpameltii, mapajgeabHUH i1 OCHOBaAM i TOPiBHIOE TOJIOBUHI
iXHBOI Pi3HU!II.

15.15.° OcuoBu Tpameriii qopiBHIO0OTL 12 cM i 22 cm. 3HaAAITL BigApisKuy,
Ha ki miaroHaJsi Tpamernii giiaTe ii cepegHio JriHio.

15.16." JloBeniTh, 110 TOUKA IIePEeTUHY 0iCEKTPUC KYTiB, IPUIETIUX IO
6iuHOI CTOpPOHU Tpamerii, HaJIeKUTh HNPAMii, AKa MICTUTH ii
cepenHIo JiHito.

15.17.° Touka D — cepenuaa ocHoBu AC piBHOOGEIPEHOTO TPUKYT-
Huka ABC. Ha cropoHi AB mosHauuiau TOUYKy M Tak, IO
AM : MB = 2 : 7. Y akomy BigHomieHHi nmpama BD giauTh
Bigpisox CM?

15.18." ¥V piBHOGenpernomy TpukyTHuky DEF nposenu Bucory EC
Io ioro ocHOBU Ta Ha OiuHiii cropoHi EF mo3HauuaIu TOU-
Ky A. Bigpisku EC i DA neperuHaioTbcsa B Toulli O, mpuuomy
AO : OD = 3 : 8. 3uaiigite Bignomenua EA : AF.

15.19." Ha cropoui BC Tpurkyrauxka ABC nosHaueHo Touky M Tak, 110
BM : MC =3 :10. Y akomy BimHomrenHi Bigpisox AM miiuTh
mepniany BK tpukytHuka ABC?

15.20." Ha cropoui AB tTpukytuuka ABC nosuaueno Touxky M Tak, II10
AM : MB =4 : 3.V akomy BigHomeHnHi mexiana BK: 1) ginutb
Bigpisoxk CM; 2) pinursea Bigpisxkom CM?

15.21." ¥V mpukyrauxky ABC Bigpisok AK (Touka K HaJeXUTb CTOPO-
ui BC) pinuts meniany BM y BigHomeHHi 3 : 4, paxywouu Bif
BepinHU B. Y axomy BigHoIeHHi Touka K mimutk cropony BC?

O—r 15.22.° Hamo Bigpisku a, b, c. IToGyayiiTe BiApisoK X Takwuii,
moa:x=>b:c.

15.23.” Yepes Touky O, AKa HAJIEKUTb TAaHOMY KYTY, IIPOBEIITH Bif-
PiBoK, KiHI[I SKOT0 Haje;KaTh CTOPOHAM JAHOTO KyTa Ta SKUKA
ginmurbea Touxkoio O: 1) maBmina; 2) v BigHomenHi 2 : 3.

15.24. Touxku A i B ne:XaTh y pi3HUX MiBIJIOMIMHAX BiTHOCHO IPAMO] [
i Bigmaseni Big Hel Ha 6 cm i 8 c™m BigmoBigHO. 3HANAITE Bij-
CTaHb Bij cepeamuu Binpiska AB mo mpamoi [.
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15.25.”

15.26."

15.27.”

15.28."

15.29.”

15.30."

15.31.°

Ha croporax xyra A mosHaueHo Touku B,, B,,
AB,  AC,
BlBZ - CICZ

mo B,C, || B,C,.

Bucora BK pomb6a ABCD, mpoBeaeHa A0 CTOPO-
Hu AD, mneperunae apiaroHanab AC y Toumi M.
3HaiaiTe Bigpisox M D, akimio Bigomo, 1m0 BK =
=4cm, AK : KD=1: 2.

V pisuobeapenomy TpukytHury ABC (AC = CB) Pwuc. 15.11
nposegeno mexniany CC, i 6icexkrpucy AA,. 3Haii-

IitTe kKyT ACB, akmo AA, = 2CC,.

Touku M i P — cepeauuu BigmoBigao cropian AD i DC mapaJe-
aorpama ABCD. Biapisku MC i BP nepetTuHamTbcA B TouIli K.
3uangitey Bignomenusa BK : KP.

Yepes Bepminny B napanaenorpama ABCD npoBeeHo IpaMy, SKa
He Ma€ 3 mapaJjejorpaMoM iHIIUX CIHiIBHUX TOUOK. Bepmuau A
i C Bigmamewni Binm 1miei mpsamoi Ha Bimcrami a i b BimmosimHo.
3HaiaiTh BifcTaHb Bifg Touku D mo 1iei mpamoi.

¥ rocrpokyTHOMY TpuKyTHUKY ABC Binpisku CC, i AA, — Bu-
cotu. I3 Touok A i C Ha npamy A,C, onyIeHO IepIeHANKYJIA-
pu AF i CK. losexits, mo FC, = KA,.

B onykmaomy wotupukytTHuky ABCD niporunesxkui kytu Ai C —
npawmi. Ha giaronans AC omyiieHno nepneuaukyasapu BE i DF.
Hosexnite, mo CE = FA.

C,, C, rax, mo (puc. 15.11). ToBeniTs,

16. Teopema nNpo meAiaHN TPUKYTHUKA.

Teopema npo GiceKTpucy TPUKYTHUKA

Teopema 16.1. ¥Yci mpu medianu mpukymnuka nepemuHaomovcs
6 00HIU mouyi, aka dintums KoxHY 3 HuUX y éi0Houtenni 2 : 1, paxy-
104U 6i0 6epUUHU MPUKYMHUKG.

B

Puc. 16.1

Hoeedenna. Ha pucyrky 16.1 menianu AA,

i BB, rtpuxkyTHuKa ABC IepeTHHAIOTHCA B TOU-

ni M. Hosememo, mio meniana CC; TakoK IIpo-
X XOAUTH uepes TOUuKy M i BM _ _CM 2
K MB, MA, McC, 1’

C IIpoBememo B K || AA,. Ockinpku AB, =B,C,

1 AC 2

To 3a Teopemoro Pajieca A, K = KC, To0TO ==,
P 1 AK 1
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. BA v ..
Ockinpku BA, = A,C, To y Ié = % 3a TeopeMoIo IIPO HMPOIOPIIAHI Bif-
1
. BM _BA, 2
piskmu =—21==,
MB, AK 1
B
B
Cl
A C
A B, C D
Puc. 16.2 Puc. 16.3

Taxkum 4yuHOM, MefiaHa AA,, mepeTuHaooun Megiany BB,, ninuts il
y BigHOmeHHi 2 : 1, paxyrouu Bifg BepmuHu B.

AmnajyoriuHo MoKHa moBecTu (3po0OiTh Ile caMOCTiifHO), IO Memia-
Ha CC, Takoxx OinuTh Meniany BB, y BisHomeHH]i 2 : 1, paxymouu Bif
BepiuHu B (puc. 16.2).

A 1e osHauae, 1m0 Bci Tpu MemiaHu TpukyTHuKa ABC TpOXOaATh
Jepe3 OJHY TOuKy. Mwu goBesm, IO I TOUKa ALIUTHE Mejiany BB,
y BigHotmrenui 2 : 1. AHaJIOTiYHO MOJKHAa HOBECTH, IO I TOUKA TiJUTH
y BigHomeHHi 2 : 1 Takox menianu AA, i CC,. A

Ha pucynky 16.3 3o6paxeno TpukyTHUK ABC. Touka D HaJIeXKUTh
croponi AC. ¥ 1mpoMy pasi roBopATh, 1110 cTopouu AB i BC mpuierJi
BigmoBimuo mo Bimpiskis AD i DC.

Teopema 16.2 (BracTuBicTh 0iceKTpPHMCU TPUKYTHHKA).
Bicekmpuca mpukymuuka 0inums cmopony, 00 AK0i 60Ha npoéedeHa,
Ha 6i0pi3Kku, nponopyilni npurezaum 00 HUX CMOPOHAM.

Hloeedennsa. Ha pucynky 16.4 Binpisoxk BD — OGicekTpuca Tpu-
AD DC
KytHuka ABC. [JoBememo, 1110 “B-BC' 5
Yepes Tourky C mposememo npamy CE, 7
napanenbny npamiii BD. Hexaii nmpoBefeHa B
npama nepermHae npamy AB y toumni E. 4‘
Kytu 1 i 2 piBHi AK pisHOCTOPOHHI IIpu ma-
panenbuux npamux BD i CE Ta ciuniit BC; A
Kytu 3 i 4 piBHiI AK BigmoBigHi mpu mapa- \/
neabHUXx npamux BD i CE rta ciumiit AE. D
Ockinbku BD — OicekTpuca TPUKYTHHU-
kKa ABC, to L4 = /1. 3Bigcu £2 = £3. Toxai Puc. 16.4



102 § 4. MNopibHICTb TPUKYTHUKIB

TpukyTHUK CBE — piBHOGeapenuit 3 pisauMu croponavu BC i BE. 3a

TEOPEeMOIO IIPO IPOTOPILifiHi BiApisku %: gg Ockinvru BE = BC,
o AD _DC
AB BC’

CupaBennmBa TeopeMa, obepHeHa 10 Teopemu 16.2.

Teopema 16.3. Axuwo na cmoponi AC mpurymunura ABC 06-

pano mourky D mak, wo ::—II; zg, mo éidpizox BD — bicekmpuca

mpurymuurxa ABC.
CropucTaBIICA METOAOM AOBEAEeHHs BiJ CYIPOTHUBHOTO, ITOBEIIiTH
III0 TeopeMy CaMOCTilHO.

O—rr 3amaua 1 (BracrtuBicTh GiCeKTPHCH 30BHINIHBOTO
KyTa TPUKYTHUKa). BicekTpuca 30BHIIITHBOTO KyTa IIPpU BepInuHi B
TpukyTHUKa ABC meperunae npomiab AC y Touri D. HoBexmiTh, 1110
AD _DC
AB  BC’

Brasiska. IIpoBegemo uepesd Touky C npamy CE, mapajaeabHy Ops-
mitt BD (puc. 16.5). 3aBepIriTs [oBejeHHA CaAMOCTIiHHO.

PN

D\ ¢

Puc. 16.5 Puc. 16.6

3ayBasKuMO, 1110 CIIpaBelJinBa BJIaCTUBiCTh, 0OepHEHA 0 BJIAaCTUBOCTI
OiceKTpucHU 30BHIIITHBOTO KyTa TPUKYTHUKA:
AKW0 Ha npodosixcenni cmoponu AC mpurkymuurxa ABC obpano
moury D mar, wo AD _DC 'm0 npomine BD — Gicexmpuca 306HiuL-
AB BC
Hb020 KYma MpuKymHuKa npu eéepuwuri B.

JoBeniTh 1110 BJIACTUBICTH caMOCTiliHO. A

O=t1 3amaua 2. Hexaii garno trouxku A i C. HoBexniTh, 1110 MHOMKH-
AX
Ha TOuoK X TaKux, IO Xc =k, e Kk — maHe JomaTHe 4MCJIO, BigMiHHE
Bix 1, HAJIEXKUTH OOHOMY KOJY.

Poss’azannsa. Oua koxxuaoro k> 01k # 1 Ha npawmiit AC icHYIOTH

ABi Touku D, i D, Taki, 1o —1- 2 — k, mpUYOMYy TOUKA D, HaneKuTh
D,C  DC
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Bimpisky AC, a Touka D, He HaJeXUTh ILOMY Binpisky (ueil dakT Bu
MOKeTe HOBECTH Ha 3aHATTAX MaTEeMaTUYHOTO I'ypTKa).

Hexait Touka M He HamexuTh npamiit AC i %=k (puc. 16.6).

Toni M D, — 6icexrpuca TpukyTauka AMC, M D, — 6iceKTpuca 30BHiIII-
HbOrOo KyTa npu BepimiuHi M tpuryrtauka AMC. Ockinbku £D MD, —
KyT Mix OicekTpucaMmu CyMiKHHX KyTiB, T0 ZD MD, = 90°. Ortxe,
rTouka M HaleXuTh Koay 3 giamerpom D,D,. A

Y u. 18 6yzme moBemeno, 110 KoKHA TOUuKa X 3a3HAUEHOTO KOJia Mae

. AX .
TaKky BJIACTUBICTb: %:k. Ile Kos0 Ha3WBAIOTH KOJOM ATIOJIIOHIiS.

AnonnoHin Meprcbkuin
(Il cT. Bo H. e.)

[laBHbOrpeLbkuii MaTemaTuk. Moro npai
crpaBunv 3HaYHWIA BMNSIMB Ha PO3BUTOK
aCTPOHOMIT, MEXaHiku, ONTUKN.

3amaua 3. I[loOyayiiTe TPUKYTHUK 3a HOTr0o MeJiaHaMMH.

Poss’azannsa. Ha pucyarky 16.7 Bigpis- B
ku AA,, BB, i CC, — mepianu TpuxkytHuka ABC,
AKi mepeTuHAaOTHCA B Touri M.

Ha npomeni M B, nosHauumo TOYKy B, Taky,
mo MB, = B,B,.

Y gorupukyTHUKY AMCB, niaroHani TOYKOIO
HepeTuHy IiJISAThCS HABIILJ, a OT:Ke, el YOTUPHU-
KYTHHUK € Iapajejorpamom. 3sizcu CB, = AM.

OcKinbKHu MBl=%BM, T0o MB, = BM. [na Puc. 16.7

rpukyrnka MCB, orpumyemo: CB, = AM = %AAI, B,M = %BBI, MC =
=§CCI. Orxxe, TpukyTHHK MCB, MOXHa IOOyAyBaTH 34 TPHOMAa CTO-

poHaMmmu.
3aBepuIiTs po3B’A3aHHSI CAMOCTiHO. A

p 1. Cdopmyniorte TeopeMy Npo MefiaHu TPUKYTHIKA.
2. CdhopmynionTe BNaCTUBICTb BICEKTPUCU TPUKYTHIKA.
3. CdhopmynionTe BNaCTUBICTb BICEKTPUCK 30BHILLIHBOMO KyTa TPUKYTHMKA.
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16.1.°

16.2.°

16.3.°

16.4.°

16.5.°

16.6.°

16.7.°

16.8.°

16.9.°

16.11.°

16.12.°

16.13.°

BMPAB/ T

Bucora piBHOCTOPOHHBOTO TPUKYTHUKA AopiBHIOE 12 cm. Ha
AKif BimcTaHi Bif CTOPiH TPUKYTHHKA poO3TallloBaHa TOUYKAa
nmepeTuHy #oro 6iceKTpuc?

Mepiana CD tpuxkytauka ABC nopisHioe 9 cm. 3HaiAiTh Bigpis-
km CO i OD, ne O — TouKa nepetuny Menaiad tTpukytauka ABC.
Bigpisok BD € 0OicexTpucoio TpukyTHuka ABC, AB = 40 cwm,
AD =30 cm, CD = 12 cm. 3uaiigiTe croporny BC.
Bigpisok AM — OicexTpuca TpukytHuka ABC, AB
AC =32 cm, BM = 18 cMm. 3uaiifitse cropory BC.
Binpisok BD — o6icekTpuca TpukytHuka ABC, AB = 28 cw,
BC = 20 cm, AC = 36 cm. 3HatigiTes Bigpisku AD i CD.

Y mpukytauk ABC Buucauo pom6 CDEF Tak, mo Kyt C y HUX
cuinbHuil, a Bepmmuu D, E i F pomba HajleXaThb BigmoBimgHO
croponam AC, AB i BC TpukyTHuUKA. 3HaiAiTh cropouu AC
i BC, akiio AE = 30 cm, BE = 12 cM, a mepuMeTp TPUKYTHUKA
nopisaioe 105 cm.

CropoHU TPUKYTHUKA JOPiBHIOOTE 39 cM, 65 cm i 80 cm. Koo,
IEeHTP SKOT0 HAJEXKUTDL OiJIbIIifi CTOPOHI TPUKYTHUKA, TOTU-
KaeThCs JI0 ABOX iHINMUX Horo cropiH. Ha AKi Bigpisku meHTp
I[BOTO KOJIA OiJIUTHh CTOPOHY TPUKYTHUKA?

Touku M i K — cepeanunu ctopia AB i AD mapaJeaorpa-
ma ABCD sBignoBigHo. [foBemiTh, 10 TOUKA MIEPETUHY MPAMUX
BK i DM umanexxurs mgiaromaiui AC.

Touku M i N — cepenunu ctopia BC i CD mapajesorpa-
ma ABCD Bignosiguo. [loBeniTh, 1o Bigpisku AM i AN ginars
giaronans BD Ha Tpu piBHI yacTUHMU.

48 cwm,

16.10.° JoBeniTh, 1110 KOJIU ABi MeAiaHW TPUKYTHUKA PiBHIi, TO
el TPUKYTHUK PiBHOOEAPEHMII.

Y tpuryrauky ABC (AB = BC) mpoBemeno meniany AM
i Bucory BH. 3ualigite Bucotry BH, saxmo AM = 45 cwm,
ZCAM = 30°.

Hamo Bigpisox AB i Tourky O, KA He HAJEXKUTH Npamiit AB.
IlobynytiTe TPUKYTHUK, OJS AKOTO Bimpisok AB € CTOPOHOIO,
a Touka O — TOUYKOIO IIepeTuHY MeIiaH.

V piBHOOGEeApPEeHOMY TPUKYTHUKY BHCOTAa, IIPOBEJEHA 1O OCHOBH,
IopiBHIOE 42 cM, a OCHOBA BiHOCUTBLCS A0 OiUHOI CTOPOHU K
6 : 11. 3maligiTe pagiyc KoJja, BOINCAHOTO B JAHUHN TPUKYTHUK.
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16.14.°

16.15.°

16.16.°

16.17.°

16.18.°

16.19.°

16.20.”

16.21.”

16.22.”

16.23.”

16.24."

Biuna ctopoHa piBHOGEAPEHOTO TPUKYTHUKA AopiBHIOE 60 cM,
a IeHTP BOMCAHOTO KoJIa MiJIUTh MeJiaHy, IPOBeIeHYy OO0 OCHO-
BU, y BigmomrenHi 12 : 5. 3Ha#giTh OCHOBY TPUKYTHHUKA.

YV rpukytHuKy ABC Menianu, ki mposegeHo 3 BepmiuH A i C,
NepIeHAUKYJIapHi. 3HalAiTh BimHomieHHA Mexianu BM 1o
cropouu AC.

Touku M i N — cepenunu ctopia BC i CD mapajeiorpa-
ma ABCD. osenits, mo koau DM 1 AC, to BN : CD =3 : 2.

Touka D — cepenuna cropouu AC tpukytHuka ABC, Binpisku
DE i DF — 6icekTpucu TpuKyTHUKIB ABD i CBD BigmoBigHO.
Hosenite, 1mo EF || AC.

IIo6ynyiiTe TPUKYTHUK:

1) 3a cTOpPOHOIO Ta KyTaMM, SKi I CTOPOHA YTBOPIOE 3 Mesia-
HaMM, IPOBEJEHUMHU IO ABOX iHIIIMX CTOPIiH;

2) 3a mBOMAa MeJiaHaAMHU Ta KYTOM MiK HUMU;

3) 3a BHCOTOIO Ta MeIiaHoI0, IIPOBEIeHMHU [0 OMHiel cTopoHH,
i KyToM MiK IIi€}0 CTOPOHOIO Ta Me[iaHOI0, IIPOBENEeHOI0 10
iHIIOI CTOPOHU.

Io6ynyiiTe TPUKYTHUK:

1) 3a cTOpoHOIO Ta MemiaHaMM, IPOBEIEHUMHU M0 ABOX iHITIHX
CTOpiH;

2) 3a BHCOTOIO, ITPOBENEHOIO 0 OAHi€l 3i cTopiH, i Memianammu,
MIPOBEJIEHUMHU O ABOX iHIIIMX CTOPiH.

Touxku K, L, M i N — BigmoBigHo cepenunu cropia AB, BC,

CD i DA vorupurytuuka ABCD. Ilpami AL i CK mepetuHa-

oThbeA B Toulli P, mpaMi AM i CN mepeTHHAIOTHCSA B TOUIl @.

HoBeniTh, 110 Koau YoTupUKyTHUK APCQ — mapasegorpam,

TO YOTUPUKYTHUK ABCD TaKoX € mapaJjieJorpaMoM.

VY koo Bumcano kBazapat ABCD. Xoppa AE mepeTuHae CTO-
pouy CD y Tourni M, a xopga BE — y Tourni K. [loBexmiTs, 1110
DM : MK = DE : EK.

¥ KoJio BrimcaHO piBHOCTOPOHHIiN TpuKyTHUK ABC. Xopna AP
neperuHae Mexniany BD y rtouri K Tak, mo BK : KD =1 : 6.
3HanigiTe BigHomenua BP : PC.

HoBeniTs, M0 KOIU m,, M,, M, — JOBXKUHU MeJiaH TPUKYTHU-
Ka, p — HOro miBIepuMeTp, TO m, + M, + My > %p.

Ilo6GynyiiTe TPUKYTHUK 3a KYTOM, MeAiaHOIO, IIPOBEIEHOIO
3 BepIINHM IIHOTO KyTa, Ta iHINOI0 MeaiaHOIo.
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17. NoAiOHi TPNKYTHUKN

Ha pucynky 17.1 Bu GauuTe 3MeHIIIeHe 300pasKeHHS OOKJaTUHKU
OigpydyHUKa 3 reoMeTpii. ¥Ysaraii, y HOBCAKIeHHOMY *KUTTi BU 4acTO
CTUKaeTecs 3 00’eKTaMu, AKi MalOTh OZHAKOBY GOpPMY, aje pisHi pos-

mipu (puc. 17.2).

Puc. 17.1 Puc. 17.2

T'eomeTpuuHi dirypu, AKi MaoTh OHAKOBY (pOpMYy, Ha3UBAIOTH IIO-
mioaumu. Hampukiaan, moniouumu € 6yab-AKi ABa KoJia, ABa KBaapaTu,
IBa PiBHOCTOPOHHIX TPUKYyTHUKU (puc. 17.3).

Ha pucynry 17.4 sobpaxeno tpukytHuku ABC i A B,C,, y AKHUX
piBHi ky™n: LA=/A, /B=/B,, LC=/C,.

[N
NN

Puc. 17.3 Puc. 17.4

Croporu AB i A,B, nexars nporu piBENX KyTiB C i C,. Taxki cro-
poHUN Ha3WBaOTh BigmoBigHumu. BigmoBiguuMu Taxkox € croponu BC
i BC, CAiCA,.

Os3uvavennsa. /[Ba TPUKYTHUKY HA3UBAIOTH 110110 H U M 1, AKIIO IXHi
KYTH BiJIIOBiTHO PiBHiI Ta CTOPOHU OXHOTO TPUKYTHHKA IPOMOPIiiiHi
BiITIOBiTHUM CTOPOHAM JAPYroro TPUKYTHHKA.
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A B
B B,
A, C
C A C
A c C,
Puc. 17.5 Puc. 17.6

Hanpuxnan, Ha pucysky 17.5 so6paxeno tpukytTauku ABC i A B,C,,
. AB BC CA
akux /A=/A,, /B=/B,, Z/C=/C, i = =

y ! ! ! AlBl BICI ClAl

YeHHAM Ii TPUKYTHUKHY noxi6Hi. ITumyts: AABC c AA B,C, (unTaioTs:
«TpukyTHUK ABC noai6uuit TpukyTHury A,B,C,»).

Yucao 2, AKOMY OOPiBHIOE BiJHOIIIEHHS BiAMMOBIiZHMX CTOpPiH, Ha-

3UBalOTh Koedimienrom momioHocti. ['oBopATh, 110 TpuKyTHUK ABC

noxi6uuii TpukyTHUKY A B,C, i3 KoedimnienToM mogibHoCTi, AKU mO-

=2. 3a o3Ha-

2
piBuioe 2. IInmyTs: AABC © AA B,C,.

4B _BG _G4, 1 TO MOKHA TAKOX CKAas3aTH, IO
AB BC cA 2 ’
TpukyTHUK A, B,C, noni6uuit rpukyrauKy ABC i3 KoedimnierTom moxni6-
1/2

HOCTi % IIumyts: AA,B,C, ~ AABC.

OcKinbxku

3 o3HauYeHHSA PiBHUX TPUKYTHUKIB BUILJINBAE, 110 OyAb-sIKi ABa piB-
HUX TPUKYTHUKH II0Ai0HI 3 KoedillieHToM momioHOoCTi, sKuii fopiBHioe 1.

Arxmo AABC ©AA B,C, i AAB,C, ®©AA,B,C,, To AABC ® AA,B,C,.
JoBemiTh 10 BJIACTUBICTL CAMOCTIHHO.

Jlema'! mpo moni6ui rpukyruuru. IIpama, aka napanenvna
CMOpPOHI MPUKYMHUKA Ma nepemuHace 06i inuux 11020 CMOpPoHU, 6i0-
munae 6i0 0anozo mpukymHuuka omy nodi6Huil.

llosedennsa. Ha pucyury 17.6 3o6paskeHo TpukyTHuk ABC, Bin-
pisok A,C, napanenbHuii croponi AC. Iosegemo, mo AA,BC,  AABC.

Kymu Ai A, Ci C, piBHi Ak BignoBigHi npu nmapaneabHUX NIpPA-
mux A,C, i AC ra ciurux AB i CB BignosigHo. OT:ke, KyTH TPUKYTHUKIB,
110 PO3TJIAMAI0THCA, BiIIOBiIHO piBHI.

IToxaxxemo, 1110 cTopouu BA i BC mpormopirifiai BigmoBigHo cropoHam
BA, i BC,.

1 Jlemor0 HA3MBAIOTH NOIOMIMKHY TEOPEMY, AKY BUKOPHUCTOBYIOTH IJIs JO-
BeJIEHHSA iHIIIUX TeopeM.
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1110 BA_BA 3Bigcu BA _ BC
BC BC,’ BA, BC,’
BC AC
ITposenemo C,C, || AB. Orpumyemo: = . 3a 03HAUYEHHAM YOTU-
BC, AC,
. . BC AC
pukytHuk AA C,C, — napanenorpam. Toxi AC, = A,C,. 3Bincu = .
BC, AL,

TakuM YMHOM, MU IOBEJIH, IO BA _ BC __AC .
BA, BC, A/
Orxe, y TpuxkyTHUKax A, BC, i ABC KyTu BiAinosinHO piBHI Ta Bif-
moBifHI cToporu mpomopiiiiHi. ToMy 3a 0O3HAUEHHAM IIi TPUKYTHUKU

moxmioHi. A

O— 3amaua. [loBemiTh, 110 BiAHOIIEHHSA MePUMETPIB MOAiOHUX

TPUKYTHUKIB TOpiBHIOE KoedimieHTy momiGHOCTI.
Pose’asannsa. Hexail tpukyTauk A, B,C, nogi0HUI TPUKYTHH-
AB, _BC _AC _ E
- BC AC 7

Ky ABC i3 koepimierrom moxi6buocti k. Toxi

3Binkm A B, =k*AB, B,C,=k-BC, AC, =k AC.
Hexait P, — mepumerp TpukyTHuka A,B,C,, P — mnepumMeTp Tpu-
kyTauka ABC. Maewmo:

P =AB, +BC, +AC, =k-AB+k-BC+k-AC=k(AB+BC+AC)=kP,

TOOTO A =k. A
P

‘I) 1. ki ABa TPMKYTHMKI Ha3MBalOTb NOAIOHMN?
L 2. Yomy AOpiBHIOE KoedilieHT NOAIOHOCTI ABOX MNOAIGHMX TPUKYTHAUKIB?
3. CchopmynionTe nemy nNpo NoaidHi TPUKYTHNKMN.

BMPAB/ HTT

17.1.° Ha pucyury 17.7 306pakeHo momioHi B D E
TpuryTHUKU ABC i DEF, piBHi Kyt C
AKUX II03HAUEHO OJHAKOBOI KiJb- v
KicTio IyT. SIKi CTOPOHU IIUX TPUKYT- A F

HUKiB mpomnoprifini? Sanurits Bigmo-
BimHi piBHOCTI. Puc. 17.7
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17.2.° Bimomo, mo AABC ® AA B,C,, npudomy ZA = B
= /A, /B = /B, AB = 6 cm, BC = 7 cm, D
AC =10 cm, A, B, = 9 cMm. 3HaliAiTh CTOPOHU E
B,C,iAC,. A C
17.3.° Cropouu MK i DE ta KT i EF — BigmoBigui
cropoHu nomioHuX TpukyTHUKiB MKT i DEF, Puc. 17.8
MK =18 cm, KT =16 cm, MT =28 cm, MK : DE =4 : 5. 3uaii-
IiTh cTopoHU TPUKyTHUKa DEF.
17.4.° Ha pucyurky 17.8 AB|CD. 3uaiifiTh Ha [[bOMY PUCYHKY IIO-

Ii0HI TPUKYTHUKM. SAUIIiTh IIPOHOPILil, AKi TOUMHAIOTLCS

AE. ,, CD. , AB
?ap ) am

3 BigHOIIIEeHHA: 1) C—E;

17.5.° IIpama, nmapanenbHa cTopoHi AC TpukyTHuKa ABC, mepeTmHae

17.6.°

17.7.°

cTtopoHy AB y Tourti D, a croporny BC — y Touri E. 3HaigiTh:
1) Bigpisox BD, akiio AB = 16 cm, AC = 20 cm, DE = 15 cwm;
2) Bigpisok AD, akmio AB = 28 cm, BC = 63 cm, BE = 27 cwMm.
Y tpurkytHury ABC Bimomo, mo AB = 6 cm. Yepe3 Tourky M
cropoHu AB mpoBemeHO MPAMY, AKa ImapajeiabHa cTopoHi BC
i meperunae cropory AC y touni K. 3HaiTh HEBiZOMi cCTOPOHU
TpukyTHuKa ABC, axiio AM =4 cm, MK = 8 cm, AK =9 cMm.
3uaiigiTe BucoTy Bexi (puc. 17.9), axio Bigcraui Big cmocTe-
piraua mo ;KepAWHU Ta M0 BeXKi BimmoBimHO mopiBHIOIOTH 1,5 M
i 39 M, BucoTa KepaAuHU — 3 M, a 3picT cmocTepiraua — 1,8 M.

17.8.°

17.9.°

17.10.°

Puc. 17.9

IIpomoB:kenns 6iunux cropia AB i CD tpanenii ABCD nieperu-
HaoTbea B Toulli E. 3uahaits Bigpisok CE, aximo DE = 40 cwM,
BC:AD=4:5.

IIpomoB:kenns 6iunux cropia AB i CD Tpanenii ABCD niepetu-
HaThCA B Toulli M. S3HAHAIT, MEHIIY OCHOBY Tpallellii, AKIIo
6inbina ocaoBa AD mopiBuioe 42 cm, AB = 9 cm, BM = 54 cwm.
Kopucryounch 03HaUeHHAM IOAI0OHNX TPUKYTHUKIB, JOBEIIiTh,
110 OyAb-AKi ABa PiBHOCTOPOHHIX TPUKYTHUKU MOMiOHi.
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17.11.°

17.12.°

17.13.°

17.14.°

17.15.°

17.16.°

17.18.°

17.19.°

Touku M i K — cepenunu cropia CD i AD kBanpara ABCD
BigmoBizHo. Kopucryrounch 03HaUEHHAM MOTIOHUX TPUKYTHU-
KiB, moBeniTh, 1m0 AMDK < ABCD.

CTopoHU TPUKYTHHKA BigHOCATHCA AK 5 : 4 : 7. 3HAUOITH
CTOPOHU TOAIOHOr0 HOMY TPUKYTHUKA, Y AKOTO: 1) mepuMeTp
mopiBHIOE 64 cm; 2) MeHIIa CTOPOHA JOpiBHIOE 24 CM.
CTOpOHM JaHOT0 TPUKYTHUKA JOPiBHIOIOTH 15 cm, 25 cm i 35 cMm.
3HaUAITE CTOPOHU MOAIOHOTO HOMY TPUKYTHUKA, Yy AKOT0: 1) 1me-
puMeTp mopiBHIOE 45 cM; 2) pisHUILT HaOiABIIOI i HaliMeHIIo1
cTOpiH craHoBUTH 16 cM.

Ha pucyuky 17.10 3o6paxkeno TpukyTHuk ABC i Bumca-
HU#l y Hboro pom6 BDEK. 3HalAiTHL CTOPOHY poMba, SIKIITO
AB =10 cm, BC = 15 cmMm.

B A

N
Puc. 17.10 Puc. 17.11

Ha pucyury 17.11 300pakeHo IPpAMOKYTHUN TPpUKYTHUK ABC
(4B = 90°) i Buucauuii y HbOro KBagpar BMKN. 3Hainits
Bigpisok CN, sakio BM = 6 cm, AB = 10 cwm.

IBa xona i3 nmeaTpamu O, i O, Ta pagiycamu 8 cm i 12 cm Bif-
[IOBifHO MAIOTH 30BHIIMHIN goTuK y Touri A. IxHa cninpHa 30-
BHiIIHA noTuuHa nepetuHae npamy 0,0, y touni B. 3HalIiThH
BimcTaHi Big Touku B 0 MEHTPiB JaHUX KiJI.

17.17.° Tourka D Hanxexkuthb cropori AC tTpuxkyruuxka ABC. Tou-
Ku M i N mane:xarts cropoHam AB i BC Bigmnosiguo, F — TouKa
nepetuny Biapiskis MN i BD. [Mosenits, mo xkoau MN || AC,

o MF_AD
FN DC

IlepumeTp piBHOOEAPEHOTO TPUKYTHUKA HOPiBHIOE 48 cM. Uepes
cepennHy BUCOTH TPUKYTHUKA, OIYIIIeHOI HA 10T0 OCHOBY, IPO-
BeJIEHO IIPAMY, HapaJieibHy OiuHil cTOpPoHi. S3HANIITH IepuMeTp
TPUKYTHUKA, AKUI I IpsSIMa BiATUHAE BiJ mamHoro.

¥V piBHOOeApEeHUII TPUKYTHUK, OCHOBA SIKOT'0 HOpiBHIOE 12 cM, a
6iuma croporna — 18 c¢M, BImcaHO K0J10. S3HAUITh BicTaHb MixK
TOUKaMU JOTUKY IIHOr0 KOJia A0 OiYHUX CTOPiH TPUKYTHHUKA.



18. Meplua 03Haka NOAIOHOCTI TPUKYTHMKIB m

17.20." Y tpukyrauxry ABC Bimomo, 1mo AB = 8 c¢cm, BC = 12 cwm,
/ABC = 120°, BD — b6icexkTpuca. 3HaiaiTs Binpisox BD.

17.21." Yepes TOUKY IIEPETUHY TiaroHajel Tparmellii mpoBeeHO IPAMY,
AKa ImapaJjieJIbHa OCHOBaM i IepeTnHae 6iuHi CTOPOHU TpameIrii
BToukax M i K. 3uaiimiTs Bigpisok MK, AKIITO OCHOBU TpaIelrii
JIOpiBHIOIOTH a i b.

17.22." TloOyayiiTe TPUKYTHUK 3a JBOMA CTOPOHaAMu Ta GiCEKTPUCOIO,
IIPOBEIEHOIO0 0 TPETHOI CTOPOHMU.

18. MepLua o3HaKa NOAIGHOCTI TPUKYTHUKIB

Axmo gua tpukyrHukisB ABC i A/ B/C;, BUKOHYIOThCA yMOBH

/A=/A, /B=/B, /C=/C, ;1‘”; :égg :CCi
11 1¥1 1“1

, TO 3a O3HAYEHHAM

i TPUKYTHUKU IIOMi0Hi.

Yu MoKHA 3a MEHINOI KiJbKiCTIO yMOB BH3HAUaTH IIOAiOHICTHL
TpukyTHUKiB? Ha Iie muTaHHA BiAIOBiZai0Th 03HAKM MOLIOHOCTI TpH-
KYTHUKiB.

Teopema 18.1 (mepura 0o3HaKa MOAiOHOCTI TPUKYTHHMKIB:
3a geoma xkyramu). Akuyo 06a kKymu 00H020 mpukymuukxa 0opie-
HI0OIOMb 060M Kymam 0pYyz020 MPUKYMHUKA, MO MAKL MPUKYMHUKU
nodi6ni.

Hoeedennsa. Posrmanemo tpukyTHuku ABC i A B,C,, y AKux
LA =LA, ZB=/B,. JoBegemo, mo AABC ® AA B,C,.

fAxmo AB=A,B,, To pukytauku ABC i A B,C, piBHi 3a apyroio
O03HAKOIO0 PiBHOCTI TPUKYTHUKIB, a OTiKe, IIi TPUKYTHUKU MMOMi0Hi.

Hexaii, sanpuxmaazn, AB> A B,. Bigknagemo Ha croponi BA Biapi-
30K BA,, axuit nopiBHIoe cTopoHi B A,. Yepes
TouKky A, npoBegemo npamy A,C,, napasneib-
Hy croponi AC (puc. 18.1).

Kymu A i BA,C, e BiinoBigHUMU IIpHU TIa-
panenbHux npamux A,C, i AC ra ciuniii AA,.

3Bigcu LA = ZBA,C,. Ane /A=/A,. Orpu- B,

myemo, mo LA, = ZBA,C,. Takum umHOM,

rpukyTHuKHN A,BC, i A B,C, piBHi 3a Apyroio &l
03HAKOI0 PIiBHOCTI TPUKYTHUKIB. 3a JIeMOIO Aj C,

npo moxi6bui TpukytHuUKN AA,BC, > AABC.
Orixe, AABC©AA B,C,. A Puc. 18.1
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3amaua 1. Cepegus ainis tpameriii ABCD (BC|| AD) nopisHioe
24 cwm, a ii miaroHasi mepermHailoTheca B Touri O. 3HAWIITHP OCHOBU
Tpamerrii, axkiio AO : OC =5 : 3.

Pose’azannsa. Posraanemo tpukytHuku AOD i COB (puc. 18.2).
Kytu AOD i BOC piBHi sk BepTuraabHi, kytu CAD i ACB piBHI gk
pisHOCTOpOHHI pu nmapanenabuux npamux BC i AD ta ciuniit AC. Orixe,
TpukyTHUKU AOD i COB nomibHi 3a 1BOMa KyTaMU.

B C
NP
O,
O
A D
Puc. 18.2 Puc. 18.3
Toni AR A0 _5
BC CO 3

Hexait BC = 3x cm, Tomi AD = 5x cMm.

OckinmbKU cepemHda JiHiA Tpamelrii gopiBHioe 24 cm, To BC + AD =
= 48 cmMm.

Maemo: 3x + bx = 48. 3Bigcu x = 6.

Orxe, BC = 18 cm, AD = 30 cm.

Bidnosiodv: 18 cm, 30 cm. A

3amaua 2. Y tpukytHUKY ABC (AB # BC) BD, — OGicekTpuca,
BD, — OicexTpuca 30BHIIIHROTO KyTa npu Bepmusi B. Ha sBigpis-

Ky D,D, ax Ha giamerpi mobymosaHo koiuo (puc. 18.3). HosexiTs, mo
o Oyab-sKoi TouKu X IIbOTO KOJia BUKOHYETBHCS PiBHICTH %:%
Pose’asanna. xmo Touka X sbiraersca 3 Toukoro D, a6o 3 TOU-
koio D,, To TBep/:KeHHs 3afadi BUIIUBAE 3 BJIACTUBOCTell GicekTpucu
KyTa TPUKYTHUKA Ta GiCEeKTPUCHU 30BHIIIIHBOTO KyTa TPUKYTHUKA.
Hexaii X — goBinbHa TOYKa KoJa, BigMiHHA Bim Touok D, i D,.
Yepes Tourky C mpoBeneMo IIpAMY, napaideiabHy npamiit AX. Hexait s

npama nepetusae npamy XD, y touni K, a npamy XD, — y Tourni E.

. AX _AD,
AAD,X © ACD.K. Boizen G =5 1)
AAD,X © ACD,E. Bsincn AX - 202 )

CE D,
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Ajle 3a BJIACTUBOCTAMU OiCEKTPHCH KyTa TPUKYTHWKA Ta OiCEKT-
AD, _AD, AB Tozi 3 piBHO-
DC D,C BC’

pucu 30BHIIITHLOTO KyTa TPUKYTHHUEKA

creii (1) i (2) orpumyemo:
AX _AX
CK CE’

3Bigcu CK = CE.

Ockinpxku D, D, — niamerp, To ZKXE = 90°. ¥V OpaMOKyTHOMY
TpukyTHUKY KXE Binpisok XC — wmexmiana, mpoBeieHa [0 TillOTEHY-
3u KE. 3Bimcu XC = KC. 3 ypaxyBaHHAM piBHOcTi (1) 3amuiiemo:
AX _AX _AD, _AB
XC CK D,C BC’

Ieit mpukaaz i KaoyoBa 3azaua 2 m. 16 garoTh 3MOTy 3pOOUTH Ta-
KU BUCHOBOK:

2eomempuiHe micue mo4ok, 8i0HOWeHHs idcmaHneil 8i0 axux 0o 080x
daHux mouok € 3adanum 000aMHUM YUCIOM, BiOMiHHUM 610 1, — ye
K00 (KO0 Anonnonia).

O-rr3agaua 3 (BracTuBicTh XOpJA, AKi HePETUHAIOTHC ).
Hosexnits, mo kouu xopau AB i CD koja nmepeTuHaOTLCA B Touni M,
T0 AM+-MB=DM -MC (puc. 18.4).

Poszs’azanHnasa. Posraguemo Tpukytauku ACM i DBM. Kytu 31 4
piBHI AK BepTHKaJbHi, KyTu 1 i 2 piBHI K BIMCcaHiI KyTH, III0 CIIKpa-

IOThCA Ha OAHY i Ty camy ayry. Or:ke, TpukyTauku ACM i DBM 1o-

e . . . . AM _MC
,1116H1 3a IIePIIOI O03HAKOIO HOJ.I16HOCT1 TPUKYTHUKIB. TO,lIl —_— =

DM MB’
3Bigcu AM - MB=DM -MC. A

O-mr3agaua 4 (BmactuBicTh foTuuHOI Ta ciunoi). [loBeniTs,
10 KOJIY Yepes TOUKY A o KoJia mpoBesieHo notuuny AM (M — Touka
IOTHKY) i mpamy (ciuHy), AKa mepeTmHae KoJyio B Toukax B i C
(puc. 18.5), To AM?=AC- AB.

Puc. 18.4 Puc. 18.5
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Dl

Puc. 18.6 Puc. 18.7

Poszs’azannsa. Posrnaaemo tpuryTHuku AMB i ACM. ¥V Hux
KyT A cmoinbHUIA. 3a BJACTHBICTIO KyTa MisK JOTHYHOIO Ta XOPIOIO

(muB. KJarouoBy 3amauy 1 m. 12) LAMB:%UMB. Kyr MCB — Bnuca-

HUH KyT, SKUI CIUPaeThCcsa Ha ayry M B, Tomy LMCB:%UMB. 3Big-
cu ZAMB = ZMCB. Or:xe, TpukyTHuku AMB i ACM mnopxi6Hi 3a

TIEePIOI 03HAKOI0 moxiOHOocTi TpuKyTHuUKiIB. Tozi 0 - AM 3Bigcu
AM?=AC-AB. A

O-tr 3agaua 5. ¥V rpuryraury ABC nposezneno Gicexrpucy BD.
Iosexits, mo BD?=AB-BC—-AD-DC.

Poss’azannsa. Hexaii mpomins BD nepeTuHae onmucane KOJIO TPHU-

kyrHuka ABC y Touni D, (puc. 18.6). Maemo: xytu BAC i BD,C
€ piBHUMU fAK BINCaHi, IO CIMPAIOThCA Ha ONHY U Ty camy IOYyIY;

/ABD = /D BC. Tomi AABD~AD,BC. 3sigcu 25 -BD,
BD, BC

AB-BC=BD, *BD. Ockinsku BD, = BD + DD,, To MOHa 3aIllCaTH:
AB-BC=BD?+BD-DD,. 3acTocoByIOuH KJIIOUOBY 33724y 3, OTPUMA-
emo: BD-DD, =AD-DC. Toni AB-BC=BD”+ AD-DC. 3sifcu BD? =
=AB:-BC-AD-DC. A

Teopema 18.2 (Teopema Iltomemesi). Jobymok diazonanei
6NUCAHO20 YoMmupuKymHuka 0opiénioe cymi dobymxkis 1lozo npomu-
NeHCHUX CMOPIH.

TOOTO

Jlosedenns. Ha pucyaky 18.7 300parkeHO BOUCAHUH y KOJIO YO-
TupukyTHUK ABCD. loBenemo, mo AB-DC+ BC+-AD=BD- AC.

Ha giaromani AC mosmauumo Touky K Tak, mo £1 = Z2. Kyru 3
i 4 piBHi AK BIHCcaHi KyTH, 110 CIUPAIOTHCA HA OAHY If Ty caMmy OyTy.
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Or:xe, TpuryTHUKU ABK i DBC mopniGHi 3a mepIiom 03HAaKOM IMOXio-

HOCTi TPUKYTHUKIB. 3Bigcu AB _ ﬂ, TOOTO
BD DC
AB-DC=BD- AK. 3)
Ockinsku £1 = £2, to ZABD = Z/KBC. Kytu 5 i 6 piBHi AK BIH-
CaHi KyTH, 110 CIUPAIOThCs Ha OfHY I Ty camy ayry. Tomy AKBC c© AABD.
3Bincu BC _ E, TOOTO
BD AD
BC-AD=BD-KC. 4)
Homasmiu piBHOCTI (3) i (4), oTpUMYyeMO:
AB-DC+BC-AD=BD-AK +BD-KC, T0o6TO

AB-DC+BC-AD=BD(AK + KC)=BD- AC. A

Knaegin Mtonemen
(6n. 100 — 6n1. 178)

[aBHborpeubkMn mateMmaTmk

i acTpoHOM. ABTOP reOLEHTPUYHOT
mogeni Bcecaity. Po3po6us
MaTemaTU4Hy Teopito pyxy MnaHeT,
sika gae amory obuvcnoBaTn

iXHe nonoxeHHsi. CTBopmB npoobpas
Cy4acHO| CUCTEMW KOOPAMHAT.

3amaua 6. Hexaii M — moBisibHa TOUKa OMHCAHOI'O KOJia PiBHO-
cTOpoHHBOTO TpuKyTHUKA ABC. [loBenmiTh, 110 OAWH i3 BigpiskiB MA,
MB, MC popiBHIOE CyMi IBOX iHIITHX.

Po3s’azanna. drxmo Touka M 30iraerbca 3 OmHI- B
€10 3 BepiuH TpukyTHUKa ABC, TO TBEpIKeHHA 3aaui
€ OUEeBUIHUM.

Hexaii, manpukJian, Touka M Haxexutb mnysi AC,

L S A C
npuuyomy Bigminua Bix ii KiHmiB (puc. 18.8). Horupwu-
ryTHUK MABC € Bnucauum. Tozi 3a Teopemoio IITomemest M
AC-MB=AB-MC+BC-MA. Ockinbku AB = BC = AC,
10 MB = MC + MA. A Puc. 18.8

p 1. CcdhopmynionTte nepLly 03HaKy NoaidHOCTI TPUKYTHUKIB.
¢ 2 Cdhopmyniorte BNaCTUBICTb XOPA, SKi NepeTUHATHCS.

3. CdopmynionTe BNacTMBICTb AOTUYHOI Ta CIHHOT, NPOBEAEHMX [10 KOSa Yepes
OLLHY TOYKY.
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BMPAB/ T

18.1.° Ha pucysky 18.9 L/BAC = Z/BED. Yu nozi6ui TpukyTHUKU ABC
i EDB? ¥ pasi cTBepaHOI BiAmoBiAi BKaKiTh mapu BiATIOBimHUX

CTODiH.
B
A AT c
Puc. 18.9 Puc. 18.10 Puc. 18.11

18.2.° Ha pucynry 18.10 DE | AB, BC | AD. YraxiTs yci napu noxio6-
HUX TPUKYTHUKIB, AKi 300pakeH0 HA IIbOMY PUCYHKY.

18.3.° Ha pucyury 18.11 LZABC = /BDC. fKi TPUKYTHUKHU Ha IILOMY
puCYHKY moAiOHi? SamuIimiTe piBHiCcTb BigHOIIEHb IXHiIX Bifmo-
BiTHUX CTOpPiH.

D,
x 21
18
A
C E
15
B
a 0
Puc. 18.12

18.4.° YkaxiTh mapu momiOHUX TPUKYTHUKIB, 300pa’KeHUX HA PUCYH-
Ky 18.12, 3HaligiTh HOBKUHY Biapiska x (posMmipu maHO B caH-

TUMEeTpax). B c
18.5.° Ha croponi CD napanesorpama ABCD

(puc. 18.13) mosraueno Touky E, npsa- E

mi BE i AD neperuHaioThCsA B TOUIli F, A F

CE =8 cm, DE = 4 ¢cm, BE = 10 cm, D

AD =9 cwm. 3uaiigiTe Bigpisku EF i FD. Puc. 18.13
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18.6.° V¥ mrpamnenii ABCD (BC|| AD) simomo, mo AD = 20 cm, BC =
=15 cm, O — Touka nmepetuny giarouaJeii, AO = 16 cm. 3Haii-
IiTe Bigpisok OC.

18.7.° [iarowmaui tpamerii ABCD 3 ocaoBamu BC i AD niepeTHHAIOTh-
ca B Tourni O. 3HauaiTe ocHoBy AD, skimo BO : OD =3 : 7,
BC =18 cm.

18.8.° V¥ rpamenii ABCD 3 ocuoBamu BC i AD miaronasti nmepeTuHAaOTh-
ca B Touni O, BO = 4 cm, OD = 20 cm, AC = 36 cm. 3HalgiTL
Bigpisku AO i OC.

18.9.° V¥ mrpanenii ABCD (BC|| AD) Bimomo, mo AD = 18 cm, BC =
= 14 cm, AC = 24 cm. 3HAHAITL BiApisKU, Ha AKi TOuKa mepe-
TUHY giaroHajei aijiuTh miaroHaasb AC.

18.10.° Yu moxxHaA CTBEPAKYBaTH, 110 ABa PiBHOOEAPEHUX TPUKYTHUKU
moxibHi, AKMIO B HUX €: 1) mo piBHOMY rocTpoMy KyTy; 2) IIO
IPAMOMY KYTY; 3) IO PiBHOMY TymoMy KyTy?

18.11.° I3 BepHIMHU TPSAMOI0 KyTa TPUKYTHUKA OIIYI[eHO BUCOTY Ha
rinoreHy3y. CKibKY MOAIOHUX TPUKYTHUKIB YTBOPMJIOCA IPU
mpomy?

18.12.° Croponu mapajenorpama gopiBHooTh 20 cMm i 14 cMm, Bucora,
IpoBeeHa M0 OiJbIIOI CTOPOHMU, MOpPiBHIOE 7 cM. S3HAWIITH BU-
COTy TapaJjiejiorpaMa, IpoBeleHy J0 MEeHIIOi CTOPOHHU.

O—r 18.13.° HoBeniTh, 110 B MOAIOHWX TPUKYTHUKAX OicekTpucu,
IPOBeIeHi 3 BepIINH BiAMOBiIHMX KYTiB, BiZTHOCATHCA AK Bim-
HOBimgHI cTOpPOHU.

O— 18.14.° HoBeniTh, 110 B MOAiOHMX TPUKYTHUKAX BUCOTHU, IIPO-
BeJleHi 3 BePIIIUH BiIMOBIAHUX KYTiB, BITHOCATHCA AK BiAIOBigHL
CTODPOHU.

18.15.° OcuoBu BC i AD rtpamnenii ABCD nopiBHIOIOTH BigmoBiguo 28 cm
i 63 em, ZABC = ZACD. 3uaigits giaromans AC.

18.16.° Ha ctoponi AC Tpuxkytauka ABC mosHaueHo Touky D Taky, 110
/ABD = /C, AB = 20 cm, BC = 28 cm, AC = 40 cm. 3HaigiTe
HeBimoMi cTopoHU TpuKyTHUKA ABD.

18.17.° TinoTenys3a HNPSIMOKYTHOIO TPUKYTHUKA B
mopiBHIOE 20 cMm, a OGigbIIuii KaTeT —

16 cvm. 3HaigiTe Bigpisku, Ha AKi ce-
PeAVMHHUN TEePHeHAUKYJAD TillOTEeHY3U
IiauTh OLMBIINI KaTerT.

18.18.° TTosicHiTH 3a momomMoror pucyHka 18.14, M ¢
AK MOKHa 3HaliTm mupury BM piukwm, A K
BUKOPUCTOBYIOUN MOAiOHICTH TPUKYT-

HUKIiB. Puc. 18.14

18. Meplua 03Haka NOAIOHOCTI TPUKYTHMKIB 17
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18.19.° 3o6paskeHHsa mepeBa, Bigmamgernoro Ha 60 M Big 06’eKTHBa (POTO-
amapara, Mae Ha miaiBIi Bucoty 8 mm (puc. 18.15). Bigcraub
Bim 00’exTHBa m0 300pakenusa mopiBuioe 40 mm. fIka Bucora
nepeBa?

Puc. 18.15

18.20.° 3HaiigiTh BUCOTY AepeBa, AKINO JOBMKMHA HOro TiHi mopiBHioe
8,4 M, a JOBMKMHA TiHi BiJf BEPTUKAJIBLHOI'O CTOBIA 3aBBUIIKU
2 M y To#i cammit uac mobu mopiBHIOE 2,4 M (puc. 18.16).

2,4 M

Puc. 18.16

18.21.° Yu MosKe IpsAMa IIePeTUHATH ABi CTOPOHU PiBHOGEIPEHOTO TPU-
KYTHUKA, BiATUHAIOUM Bifl HHOTO TPUKYTHUK, HOMY MOAiOHMIA,
i He OyTM mapaseJbHOIO TPETiil CTOPOHi?

18.22.° Xopau AB i CD koja mepetuHaloTheA B Toutii M, AM = 6 cwMm,
BM =14 cm, CM = 12 cm. 3uaiigits Bigpisox DM.

18.23.° Xopou MK i NP koJia mepeTuHaoThca B Toulti F, MF =9 cwMm,
KF =12 cwm, a Bigpisok NF y 3 pasu mosiuii 3a Bigpisok PF.
3HaiaiTh oBKUHY Xopau NP.

18.24.° Touka K miauts xopay AC xoJia HaBIija, a xopay DE — Ha Bin-
pisku; 3aBHOB:KKU 2 cM i 32 cM. 3HAAITE HoBKUHY Xopau AC.

O— 18.25.° Ha xopai AB mosHaueno Touky M. IMoBemiTs, 1Mo
MA-MB=R?>-d? nme R — pazniyc kona, d — Bimcrans Bix
TouKu M [o IeHTpa KoJia.
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18.26.°

18.27.°

18.28.°

18.29.°

18.30.°

y

§

18.32.°

18.33.°

18.34.°

18.35.°

Touka E ginuth xopay CD KoJia Ha Biapisku 3aBHOBKKU 15 cm
i 16 cvm. 3HaligiTeh pagiyc KoJa, AKINO BiicTaub Big Touku E mo
IeHTpa KoJjia HOPiBHIOE 4 CM.

Touka P ginuts xopay MK KoJia Ha ABa BipisKM 3aBIOBIKKU
8 cm i 12 cm. 3uailimiTeh BigcTaHb Big Touku P 1o IeHTpa KoJia,
AKINO Iforo paniyc mopiBuioe 11 cm.

Yepes Tourky A mpoBeneHo mo xKoaa gotuuny AM (M — Touka
IOTUKY) i ciuHy, AKa mepeTuHae KoJo B ToukaxXx K i P (Touxka K
JEXKUTh MiK Toukamu A i P). 3HaimiTe Bigpisoxk KP, AKIIO
AM =12 cm, AP = 18 cm.

Yepes Touky A, siKa JIEIKUTH 11032 KOJIOM, IIPOBEJEHO Bl IpPs-
Mi, ofiHa 3 AKUX HJOTUKAETHCS 0 KoJia B TOUIli B, a Apyra mepe-
TrHAae Koo B TouKax C i D (Touka C JIEKUTH MiK TOUKaMu A
i D), AB=18 cm, AC : CD = 4 : 5. 3uaiigits Bigpisox AD.
Yepes TOUKY A, II10 JIEKUTH 1034 KOJIOM

(puc. 18.17), mpoBeaeHo ABi mpsami, ogHA c
3 AKUX IepeTuHae KoJo B Toukax B i C B
(trouka B je:xXuth MiK Toukamu A i C), A
. E
a npyra — y toukax D i E (touxa D D
JIEKUTDH MiK Toukamu A i E).
1) IoBenits, mo AB+*AC = AD -+ AE. Puc. 18.17

2) 3maiigits Bigpisok AE, sakimo AB =

=18cm, BC=12cmiAD: DE=5:"7.
18.31.° Yepes Touxky M mo3a KOJIOM MPOBEAEHO MPAMY, AKa
TmepeTnHae maHe KoJio B Toukax A i B. loBexmiTh, 1m0 MA+* MB =
= d? — R?, e R — pagiyc xoma, d — Bigcrans Big Touxu M
IO IIeHTpa KoJja.
V¥V ko, paziyc sxoro mopiBHioe 8 cMm, mpoBeseHO xopay AB.
Ha npawmiii AB nosa Bigpiskom AB mosHaumnau Touky C Takry,
o AC : BC =1 : 4. 3uaiigiTe Bigcraus Big Touku C 10 meHTpa
KoJia, aximo AB = 9 cwm.
Y piBHOOEIpPEeHOMY TPUKYTHUKY OCHOBa Ta OiuHA CTOpPOHA
BigmoBigHO mopiBHIOIOTE 5 cM i 20 cm. 3HalAiTL OicekTpHCy
TPUKYTHUKA, IIPOBEAEHY H0 0iuHOI CTOPOHH.
Y tpuxkyraury ABC Bimomo, mo BC = 18 cm, AC =15 cm, AB =
= 12 cm. 3uaiigiTe OiceKTpucy TPUKYTHHKA, MPOBENeHY 0
cropouu BC.
Y mpukytHuk ABC BOucaHO KBaapaT Tak, IO ABi #oro cycigui
BEPINMHU HaJeXaTh cTopoHi AC, a aBi immi — croponam AB
i BC BigmoBigHO. 3HalAiTh CTOPOHY KBajparta, Ao AC = a,
a BHcOTa, mpoBeseHa o0 cropouu AC, mopiBHIOE h.
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18.36.°

18.37.°

18.38."

18.39.”

18.40.”

18.41.”

18.42.

18.43.”

18.44.”

18.45.”

Y tpuryraury ABC Bigomo, mo BC = 72 cm, AD — Buco-
Ta, AD = 24 cM. Y maHuil TPUKYTHUK BIUCAHO NIPSAMOKYT-
Huk MNKP rtax, 1o Bepimuau M i P manexaTth ctopoHi BC,
a Bepmuau N i K — croponam AB i AC Bigmosigmo. 3HaiaiTh
CTOPOHU IPAMOKYTHUKA, AKI0 MP : MN =9 : 5.

Yepes Bepmuau B i C TtpukyrHuka ABC mpoOXOoAUTH KOJIO,
saxe nepetruHae croponu AB i AC y Ttoukax K i M BigmoBimgHo.
3uatigite Bimpisku MK i AM, saxmio AB = 2 cm, BC = 4 cwm,
AC =5cm, AK =1 cm.

Ha npopos:kenni 6icekrpucu CF tpukytuuka ABC 3a Touky C

Mo3HAYUIN TOUKY D Tak, IIo LADB:%LACB. HoBeniTe, 110
CD?=AC-CB.

IIpomoB:xkenusa memianu AM TtpukyTHuka ABC meperuHae 1oro
omucaHe KoJ10 B Toutli D. Bigomo, 110 AC = DC =1 cm. 3HaigiTs
cropony BC.

Y Ko0J0 BIMCAaHO TPUKYTHUK, OLHA 3i CTOPiH SAKOr0 JOPiBHIOE
21 cm. ITapasenbHO Iiii CTOPOHI Uepes TOUKY IIepPeTuHyY Meaian
IpoBeJeHO Xopay. Biapiskm xopau, posmiileHi mosa TPUKYT-
HHUKOM, HOpPiBHIOIOTE 8 cM i 11 cm. 3HaAlAiTL HeBimoMi cTOpoHHI
TPUKYTHUKA.

V¥V kKoJio Brnucauo TpukyTHUK ABC, y AKOMY IIPOBEIEHO Mezia-
Hu AF i BK. Mexiany AF IIPOMOBIKEHO OO0 IIEPETHUHY 3 KOJIOM
y toumi D. 3maiifitse cropouu AC i BC, akimo BK = 63 cwM,
AF =45 cm, FD = 24,2 cwm.

Bucoru AA,, BB, i CC, rocTpoxkyTHOTO TpuKyTHUKa ABC 1epe-
TuHaloTbcA B Touni H. [Mosenits, mo AH-HA =BH - -HB, =
=CH-HC,.

Bigpisok AD — 6icekTpuca TpukytHuka ABC. Bimomo, 1110
AB — BD =4 cm, AC + CD =9 cvm. 3HaigiTh Bigpisok AD.

¥ KyT BnucaHo aBa KoJia. Touku A i B — TOYKU TOTUKY IIEPIIIO-
r'o K0JIa IO CTOPiH KyTa, TOUKU A, i B, — TOUKH JOTHKY APYyTroro
KoJa Jo cTopin KyTa (puc. 18.18). Binpisok AB, meperuHae 1i
kona B Toukax C i C,. [losexits, mo AC = B,C,.
B omykaomy uoTupukyTHuUKY ABCD

Bigomo, mo £LBAC = ZCBD i Z/BCA = 1

= /CDB. Yepes Touku A, D i Touky B

TepeTUHyY AiaroHAJIEH YOTUPUKYTHUKA

mpoBemeHo KoJio. Yepes Touxku B i C

mo KoJsia mpoBeau gotuuni BK i CF A A
(K i F — tourku nmotuky). [oBexnits,

mo BK = CF. Puc. 18.18
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O

18.47.”

18.48.”

18.49."

18.50."

18.51."

18.52."

18.53."

18.46. MoBeniTh, 110 cepeguHU OCHOB Tpalellii, TouKa Iepe-
TUHY JAiaroHaJiell i TOUuKa IepeTuHy OiYHUX CTOPiH JIeKaThb Ha
ONHiN mpaMiii.

Hawno onykauit yotupukyTHuK ABCD. IIpomeni AB i DC niepe-
TUHaTLCA B Toulli F, a mpomeHi BC i AD — y Touri E. Touku E
i F piBHOBigganeni Big mpsamoi BD. [loBexniTs, 1mio giaronans AC
OinuThb giaroHaab BD HaBmii.

Hano Bigpisok AB i nmpawmy [/, Aka mapajejgbHa IIbOMY Bipi3Ky.
3a I0mOMOroI0 TiJIbKY JIIHIAKY MOAiJIiTh Bigpisok AB HaBITiJI.
Haskoso rocrpokytHoro tpukytuuka ABC ommcaHO KOJIO i3
meuTpoMm y Toulii O. Yepes Touku B i C mepneHAUKYJIAPHO IO
npsamoi AO npoBesieHO IIPAMi, aKi meperuHaioTh npami AC i AB
y Touxkax M i N Bigmosigzmo. Mosexits, mo BC?=BM -CN.
Ha xoxi mosuaueno Touky K. I3 menTpom y Touri K mmpoBeneHo
KO0JIO, iK€ JOTHUKAaEThCs A0 JiaMeTpa IIepIIoro KoJa B Touri E
Ta IepeTuHAae mepire Kojao B Toukax P i M (puc. 18.19). Ho-
BediTh, 110 nupama PM pinuTts Bigpisoxk KE HaBIIijI.
BicexTpuca kyra A TpukyrHuka ABC mepeTrHae onucame K0Jio
B Tourti D. [loBexnits, mo AB + AC < 2AD.

Ha xoui mosuaueno Touku A, B, C, D rtaxki, mo UAB = UBC =
= UCD. Ilosexits, mo AC? = AB-(BC + AD).

Ha pucynrky 18.20 300pa'keHO0 BOIUCAHUHA Yy KOJIO CEMHUKYT-
Huk ABCDEFG, y akoro Bci cropoum piBHi. loBemiTh, 110

1,1 1
AC AD AB’

D B

A C

P K

F

M G D
0
T F E

Puc. 18.19 Puc. 18.20
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19. Teopema MeHenas. Teopema HeBu

Haragaemo, 1110 Touku, AKi HaJeXaTb OOHIA TpAMiil, Ha3UBAIOTH
KOJIiHEapHUMM.

Y npomMy IIyHKTi B AidHaeTecd IIPO OAHY 3HAMEHUTY TeopeMy, AKa
CIyT'ye KPUTEPieM KoJiHeapHOCTi TphoX TOYOK. I[dA Teopema HOCUTH
iM’s maBHBOTPEIILKOT0 MaTeMaTuKa ¥ acTpomoma MeHesnas AJeKcam-
npiticexoro (I-1II ct. H. e.).

Teopema 19.1 (teopema Menenasa). Ha cmoponax AB i BC
mpurxymnurxa ABC nosnaueno 6idnoeidno mouxu C, i A,, a na npo-
doexcenni cmoponu AC — moury B,. JJna mozo wo6 mourxu A,, B,,
C, nesxcanu na 00Hil npamiti, HeobxiOHO i docmamnbo, u,06 6UKORY-
éanacsa piéHicmbv

AC, BA, CB,
C,;B A C B A

(*)

Ilogedennsa. CiouaTky goBemeMo HeOOXiTHY YMOBY KOJIiHeapHOCTi:
AKIo Touku A;, B, C, jexarb Ha OfHill npaAMiii, To BUKOHYETbCA
piBHicTB (¥).

Iz Bepmuu TpuKkyTHUKA ABC omycTuMO nepneHAuKyaapu AM, BN
i CP na npawmy C,B; (puc. 19.1). Ockinexun LMC,A = ZNC,B, To Tpu-
kytHUKN AMC, i BNC, nozni6Hi 3a mepiioro o3HaKo0 moAi6HOCTI Tpu-

C, AM
C.B =N Is moxi6uocTi TpuKyTHUKIB BNA, i CPA,
BA
OTPUMYEMO: Aé LCH; Is noxi6nocti TpukyTHukis B,CP i BAM Bu-
CB, =C—P ITepeMHOMKUBIIN IOUJIEHHO JIiBi Ta mpaBi
B A AM’

AC, _AM BA, _BN CB _cCP
C,B BN’ AC CP’ BA AM
AC, BA, CB, AM BN  CP _

pipmictp —t-—~ - —AL =" . — .
C,B AC BA BN CP AM

Temep moBeeMO AOCTATHIO YMOBY KOJIiHEApPHOCTi: AKIIO BUKOHY-
eThcA piBHiCTH (¥), To Touku A,, B), C, nexaTh Ha ofHiil npaMmiii.

YaCTUHU IIPONOPILii

, OTPUMYEMO

Hexaii npamva C,B, neperunae cropory BC tpukytauxka ABC y ne-
aAKifl rouni A, (puc. 19.2). Ockinpku touku C, A,, B, JnexaThb Ha
AC, BA, CB
C B A C B, A

3icraBasioun 10 piBHiCTH 3 piBHicTIO (¥), TOXOAMMO BMCHOBKY, IIO
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BA, BA,
AC AL
caMoOMy BiJHOIIIEHHi, a OT:Ke, IIi TOUKHU 306iraroThcs. 3Bifjcu BUILINBAE,
mo npama C,B, neperurnae cropory BC y Touni A,. A

19. Teopema MeHenas. Teopema Yesun 123

, T0OTO Touku A, i A, ginare Biapisoxk BC B ogHOMY If TOMY

Puc. 19.1 Puc. 19.2

3ayBaKHMO, 1[0 TEOPEMAa 3aJUIIAETHCSA CIPAaBEIJINBOIO i TOi, KOJIHU
Touku A,;, B, C; nexars He Ha cTopoHax TpukyTHuka ABC, a Ha IxHix
npogoBkeHHAX (puc. 19.3). I Mporo BUNAAKY IPOBEAiTh TOBEeIEeHHSA
CcaMOCTiliHO.

B
B
C N
A —
Bl
Al
A C
C1 M
Puc. 19.3 Puc. 19.4

3amaua 1. Ha cropoui BC tpuryrtHura ABC o6paHo TouKy N
Tak, mo BN : NC = 2 : 3. ¥ axkomy BigmomienHi mexgiana BM gainutb
Bigmpisox AN?

Po3s’s3aHHnsa. 3ayBaKuUMO, IO MU PO3B’A3yBaJU I[I0 3amauy
3a JOIIOMOIrOI0 TEeOpeMM IMPO IIPOHmOpIlifiHi Bigpiskm B m. 15. Temep
posB’szxemo Ii 3a momomoromo Teopemu MenHesas.

Hexaii Bigpisku AN i BM meperunaiorbcsi B Touri O (puc. 19.4).
IIpama BM meperunae naBi cropouu Tpukytuuka ANC. Toxai 3a Teope-

CM . AO _NB

oo Menesa O)KHAa 3ammecatu: ————-+——=1. YpaxoByio 0
M HeJasg MOMH nucaTu MA ON BC paxoByoum, IIf

CM _ ; NB_2 OTPUMYEMO: 40 .2 _4 3Bincu 40 _5
MA BC 5 OTPHMYEMO Ggtg =t ON "2
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3agaua 2. CoijbHi 30BHINIHI JOTUYHI J0 TPHOX KiJI IePETUHAIOTH-
ca B Toukax A, B i C (puc. 19.5). loBemiTs, 10 I1i TOUKM KOJiHEapHi.

Puc. 19.5

Pose’asanna. Ilosnauumo pagaiycu kin is mearpamu O,, O, i O,
Bipgmomigmo r,, r, i r,. Bigpiskm O,M i O,N — pagiycu, mpoBefeHi
B TOUKHU AOTUKY (puc. 19.5).

Jlerko mokasaru, mo touku O, O, i A mexarp Ha ofHiN npaMiii.

. AO, OM .
3Bigzcu AAO,M ~© AAO,N. Orpumyemo: —2L=—1—~= L. Amamoriuno
BO, _n CO, n,

AO, O,N r,
0BOAUMO, 0 —>-=-1, —2 .
AOBOAHMO: TO B0, "1 O, T,
s Touok A, B i C, AKi JexaTh Ha TPOJAOBIKEHHAX CTOPIiH TPUKYT-
0,A OB 0
A0, BO, CO,’
T

. . r, .
Ileit 7o6yToK gopiBHIOE 2 --L1--2 =1, Omxe, Touku A, B i C nexaTs Ha
r, T T
1 3 2

muka 0,0,0,, posrisaHeMo JOOYTOK TPhOX BifHOIIEHB

n

ONHIiN mpaMiii. A

Ha croporax BC, CA i AB tpukytuuka ABC BidbMeMO [IOBiJIbHI
Touku A,, B, C, (puc. 19.6). Koxen iz Binpiskis AA,, BB,, CC, Ha-
3UBAIOTH UyeBiaHOI TpukyTHUKA ABC. Taka Ha-
3Ba mMOB’sAB3aHAa 3 iM’aM iTaifichKOro iH;KeHepa
1 marematurka [[»xoBanHi YeBu (1648-1734),
AKUU BiIKPUB JUBOBUIKHY TEOPEMY.

SIkmo Touku A,, B, i C| ysaro Tak, 1o de-

BiaHU € OicekTpucamu, abo Memiamamu, abo BU-
coTaMH F'OCTPOKYTHOTO TPUKYTHUKA, TO IIi UeBi-
Puc. 19.6 aHU IIePeTUHAIOTHCSI B ONHINA TOYIIi.
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SKI10 Tpu IPAMi MepPeTUHAITHCA B OOHIA TOUIli, TO iX HA3UBAIOTH
KOHKYPEHTHHMU.

Teopema YeBu gmae 3arajbHUl KpPUTEPili KOHKYPEHTHOCTI TPHOX
IOBiJIBPHUX ueBiaH.

Teopema 19.2 (reopema Yenwu). Jna mozo wob wesianu AA,,
BB, i CC, mpuxymnuxa ABC nepemunanucsa 6 o0niii mouyi, Heo6xi0no
i docmamHbo, W06 6UKOHYEANACA Pi6HiCMY

AC, BA, CB, (%)
C,B AC B A

Ilosedenns. [ToBenemMo CIOYAaTKy HEOOXiZHY YMOBY KOHKYPEHT-
HocTi: akmo ueBianu AA,, BB, i CC, nepeTuHaloThcsa B OLHi TOUIi
(puc. 19.7), To BUKOHYETBHCA PiBHIiCTH (*%).

SacrocyeMo Teopemy Menesnasa no TpukyTHUKIB ABB,, CBB, i np4a-
mux CC, i AA, BigmoBifHO:

AC, BD BC
C,B DB, CA
CA, BD BA
AB DB, AC
AC, BD BC CA _BD BA
C,B DB, CA AB DB, AC’

AC, BC _CA, BA AC, AB BC _

8Bigem —& - - =—"1L1.7L" 560 —L - 1_

B 1 A, B 1 CiB CA, B A

IoBememMo Telep MOCTATHIO YMOBY KOHKYPEHTHOCTI: AKIIO BUKOHY-
eThca piBHiCTB (¥¥*), To ueBianum AA,, BB, i CC, nepeTUHAIOTHCA B OJ-
HilT TouIri.

Hexait ueBianu AA, i BB, mepeTuHaioThcA B TouIli D, a ueBiaHa,
AKa npoxoauTh uepes Bepmuny C i Touxky D, meperuHae cropouny AB
y meaxiit Touni C, (puc. 19.8). 3 foBejeHOr0 BHUIlle MOKHA 3alMCATH:

AC, BA, CB
ﬁ AC BA

=1 1)

=1 (2)

3 piBrocTelt (1) i (2) oTpumyemoO:

Puc. 19.7 Puc. 19.8
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3icraBasgioun 10 piBHiCTH 3 piBHicTIO (¥¥), TOXOAMMO BUCHOBKY,

Ac, _ AC,

C,B C,B
I TOMy caMOMy BiTHOIIIeHHi, a OT:Ke, IIi TouKu 36iraioTbcsa. Tarkum
uynHOM, npama CD neperuHae cTropoHy AB y Touni C,. A

126 § 4. MNopibHICTb TPUKYTHUKIB

, Tooro Touku C; i C, ginarte Bigpisox AB B omHOMY

3amaua 3. Buucane Koo foTukaeTscsa go cropia BC, AC, AB Tpu-
kyTHUKa ABC y Toukax A,, B,, C, Bigmosiguo (puc. 19.9). Ilosexirs,
mo ueBianu AA,, BB, i CC, KOHKypeHTHi.

Pos3s’a3anHAa. 3a BIaCTUBICTIO JOTUUHUX
MaeMo:

AC, =AB,, BC,=BA, CA, =CB,.

Hnsa rouok C,, A, i B, posrigHeMo J0OyTOK
AC, BA, CB,
C,B AC BA
HSAM 3alHCaHUX BUINE PiBHOCTEU Ieil JoOyTOK
popisaioe 1. Orxe, ueBianu AA,, BB, i CC,
Puc. 19.9 KOHKYDEHTHi. A

TPBOX BiII;HOIHEHL

. 3 ypaxyBaH-

SIKi TO4KM Ha3MBaloTb KOsiHeapHUMN?
CopmynionTe Teopemy MeHenas.

AKi NPAMI Ha3MBalOTb KOHKYPEHTHUMMN?
CdopmynionTe Teopemy Hesu.

AwWwN P

BMPAB/ HT

19.1.° Ha croponax AB i BC TpukytHuka ABC mo3HaueHO BiAMOBimZHO

AC, 1 BA, 3 . . .

CB 2 AC 1 Bigpiskn AA, i CC,
mepeTWHAIOTHCA B Toulli F. ¥V skoMy BigHOIIEeHHI Touka F OiiuTh
KOo:KHMII i3 Bispiskis AA, i CC,?

19.2.° Ha croporax CB i CA tpukyTHuUKa ABC NO3HAUMIN TOUKU A,
i B, Bigmosinno. Binpisku AA, i BB, nepeTuHaioThcs B Touni K.

AB, 2 BK

BC 3’ KB,
rouka K gimuTek Binpizox AA,.

19.3. Ha croponi AC tpukyruuxka ABC mo3dHauuau Touky M Tak, 1Mo

rouku C, i A, Tak, mpo

Bimgomo, 110

=4, 3HalgiTh, y AKOMY BigHOIIIEeHHI

AM =%AC, a Ha mpomeHi CB moaHaumau TOUYKy N Tak, IO
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BN = BC. ¥ axowmy BigHoiieHHi Touka P mepeTWHY BinpiskiB
AB i MN pinutb KOKHUIT i3 1TuxX BiApiskiB?
19.4." BurxopucToByouHu Teopemy UeBu, HOBEIiTh, IIO:
1) MegiaHu TPUKYTHUKA MEePEeTUHAIOTHCSI B OMHIiN TOYII;
2) GiceKTpucH TPUKYTHUKA IIEPETUHAIOTHCA B ONHIilM TOUIIi.

19.5." Ha croponax BC i AC Tpukytuuka ABC BiATIOBiTHO TTO3HAYMIN
Touku A, i B, Tak, mo Bigpisku AA,, BB, i megiana CD TpukKyT-
HUKAa IepeTHHAIOThCA B OfHiM Touni. JloBeniTs, mo A, B, || AB.

19.6.° V¥ mpuxyrHury ABC nposeneno Oicextpucu AA, i BB,. Bicek-
Tpuca 30BHIIITHBOTO KyTa mpu BepinuHi C mepeturae npamy AB
y Tourni C,. loBeniTs, 1o Touku A,, B, i C, konineapsi.

19.7." BicekTpucu 30BHiIIHIX KyTiB mpu Bepmuuax A, B i C Tpukyr-
Huka ABC neperunaioors npami BC, AC i AB y Toukax A,, B,
i C, Bignosigmo. oBexniTh, 1o Ii TOYKK KOTiHeapHi.

19.8." Bnwucane Koso TpukyTHuKa ABC HOTHUKAaEThCSI M0 cTOpim AB,
BCiAC y Toukax M, N i K BigmoBigto. IIpama M N mepeTuHae
npamy AC y Touri P raxkiit, mo PC = AC. Y AKoMy BigHOIIIeHHI
Touka K miauts croporny AC?

19.9." Posp’axiTs 3a monmomorowo Teopemu YeBu 3amauy 18.46.

19.10.” Touku P, M, @ i N — cepenunu BigmoBimuo ctopin AB, BC,
CD i DA tpanenii ABCD (BC || AD). Ilosenits, mo npami MN,
AQ i DP mepeTuHaOThLCA B OOHIilT TOUIII.

19.11.” Ha croponax AB i AD mapanenorpama ABCD mosHaueHO Bif-

noBigHOo Touku E i F Taki, 1Mo %:g, AF = FD. ¥V saxomy
BigHOIIEeHHi miaronaab AC JiJIUTHCS TOUKOIO ii MepeTUHY 3 Ips-

moio EF?
19.12.” Ha croponi AD i giaromani AC mapainenorpama ABCD mosHa-

yeHo Bigmosiguo Touku N i M Tak, mo AN =%AD, AM =%AC.

HoBeniTe, mo Touku N, M i B nexxaTh Ha OOHIA mpAMiii.
19.13.” ¥V vorupukytauk ABCD BIHCAHO KOJIO, AKE JOTUKAETHCA IO
cropia AB, BC, CD i DA y Toukax M, N, K i P BigmoBigHo.
IIpami MN i PK mneperunatorbcA B Touri F. IloBexmiTs, 1110
Touka F Hanexurs npamiii AC.
19.14.” Koo i3 meaTpoM O, ZOTHKAETHCA [0
InBox kin i3 mentpamu O, i O, y Tou-
kKax B i A sigmosiguo (puc. 19.10).
HoBenits, m1o Touka C — TouKa mepe-
TUHY CIIJIBHUX OOTUYHUX OO Kija i3
nentpamu O, i O; — HaJIeXUTh IPA-

mii AB. Puc. 19.10
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19.15." Koo neperunae cropony AB tpukyrauka ABC y Toukax C, i C,,
cropory CA — y Toukax B, i B,, cropory BC — y Toukax A,
i A,. loBexits, mo koau npami AA,, BB, i CC, nepeTHHAOTh-
ca B ofHil Touni, To i npawmi AA,, BB, i CC, nepeTuHAaIOTLCA
B OIHIN TOUIIi.

19.16." IIpsama neperunae cropouu AB, BC i npogos:xkenus cropoau AC
TpukyTHuKa ABC Bigmosigmo B Toukax D, E, F. loBemiTsk, 1110
cepenunu Bimpiskis DC, AE, BF ne:xaTh Ha OHil mpamiit (1o
IpsAMY HasuBaIOTh npamoi I'aycca).

128 § 4. MNopibHICTb TPUKYTHUKIB

Kapn ®piapix Faycc
(1777-1855)

BuaoaTtHui HiMeubkuin MmaTeMaTuK,
aCTpoHOM, hi3uk, reogesncr.

Y 1A10ro TBOPYOCTi OpraHivyHoO
NoeAHYBanMcs AOCHiAXEeHHS

3 TEOPETMYHOI Ta NPUKNaaHoi
MatemaTuku. lNpaui Maycca cnpasunm
3HaYHWU BNNMB Ha noganbLunii
po3BUTOK anrebpu, Teopii yncen,
reoMeTpii, Teopii enekTpuKn

Ta MarHeTusmy.

19.17." Yesianu AA,, BB,, CC, tpuxkyrHuka ABC IepeTHHAIOTHCA
B Touni P. IloBexmiTh, 110 mpaMi, AKi IPOXOJATH uepesd cepe-
nuau cropia BC, CA i AB napaneasHo npamum AP, BP i CP
BiITOBiTHO, KOHKYPEHTHi.

19.18." Ha croponax AB, BC i CA tpukyruuka ABC m03HaYe€HO TOY-
ku C,, A,, B, Bignosinso Tak, mo npami AA,, BB,, CC, nepe-
TuHaTheAa B Tourti O. [Ipama, ska MIPoOXoAuTh uyepes TOUuKy O
napanenbHo cTopoHi AC, nepetuHae Binpisku A, B, i B,C, y Tou-
kax K i M BigmoBiguo. HoBexits, mo OK = OM.

19.19." Yesianu AA, i CC, i Bucora BH tpuxkyrauka ABC KOHKypeHTHi.
Hosexits, mo /BHA, = Z/BHC,.

20. Npsma Ennepa. Kono aes’satn To4ok

Touka mepeTuHy CepefUHHUX MePIeHINKYIIPiB CTOPIiH TPUKYTHU-
Ka — IIe IIeHTP KO0Jia, OIMKMCAHOI'0 HABKOJIO TPUKYTHUKA. Ilo3HAUYMMO
0 TouKy O0yxBoio O.

Touka mepeTwHy OiCEeKTPHC TPUKYTHUKA — Ile IIEHTP BIWCAHOTO
Kosa. ITosHAUMMO 1110 TOUKY OGYKBOIO o .
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Touky mepeTuHy NPAMUX, IKi MiCTATHL BHCOTHM TPUKYTHUKA, Ha-
3UBAIOTH OPTOLEHTPOM TPUKYTHHUKA. [lodBHAUMMO 1110 TOUKY OYKBOIO H.

Touky mepeTuHy MeAiaH TPUKYTHUKA Ha3WBAIOTh IEHTPOLAOM TPII-
KyTHHKAa. [TodHAUYNMO I1}0 TOUKY OyKBOIO M.

Touxku O, J, H, M HasWBaiOTb YyAOBMMH TOUKAMHU TPUKYTHUKA.
BukopucraHHsa TAaKOT0 eMOITiTHOTO emiTeTa IiJIKOM 00T pYHTOBAaHO. AmKe
UM TOUYKaM IpPUTAMaHHAa Iijla HU3Ka KPacUBUX BJacTuBOcTel. Xiba
He UyI0BO BiKe Te, 1[0 BOHU € B OyIb-AKOMY TPUKYTHUKY?

Posriisremo ogHy 3 6araTb0x TEOPEM IIPO UY/IOBi TOUKHM TPUKYTHUKA.

20. MNMpama Ennepa. Kono ges’stu To4ok 129

Teopema 20.1. YV 6ydv-akomy mpukymHuky yeHmp onucanozo
KOoaa, yeHmpoid i opmoyenmp nexamdsb Ha 0OHIL npamii.
IIro npamy HasuBaioTh npamoro Eiixepa.

Jleonapp, Ennep
(1707-1783)

BuagatHun matemaTuk, isuk,
MeXaHiK, aCTPOHOM.

Hoeedennsa. [na piBHOOEIPEHOTO TPUKYTHUKA TBEP/KEHHS, IO
IOBOJAUTLCS, € OUEBUTHIM.

Axmo manuit TpukytHUK ABC npamoryTtauit (LC = 90°), To foro
opToIleHTp — Iie Touka C, IEHTP OIIMCAHOI'0 KOJIa — CepeauHa TrilloTeHy-
3u AB. Toxai sposywmiso, 1110 BCi Tpu TOUKH, IIPO AKi figeThca B TeopeMi,
HaJIeKaTh MeaiaHi, IpoBeAeHil 10 rimoTeHysu.

HoBememMo TeopeMy AJsA TOCTPOKYTHOTO Pi3HOCTOPOHHBOT'O TPUKYT-
HUKA.

Jema. Axwo H — opmoyenmp mpu-
krymunuxa ABC, OM, — nepnenduxynap,
onyuwenuil i3 yenmpa O onucarozo kona Ha
cmopony BC, mo AH = 20M, (puc. 20.1). B A

IlosedenHs. BUKOHaEMO HOTaTKOBY IIO- H.
OyZIOBY, VK€ 3HAIOMYy BaM 3 JOBEIEHHSA TeO- O
pemu 5.4: uepes3 KOKHY BEPIIUHY TPUKYTHU- C B
kKa ABC mpoBemeMo IpAMY, IapajielbHY M,
OPOTUJIEKHiT cTopoHi. OTpUMAEMO TPUKYT-

Huk A, B,C, (puc. 20.1). V 3asHaueHiii Teo- A
peMmi O0yJso moKasaHo, 1110 opToueHTp H Tpu-
KyTHuKa ABC € IIeHTpPOM OIHCAHOTO KOoJia Puc. 20.1
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rpuxkyTHuUKa A;B/C,. Ilnsa nmporo kona KyT B HC, € IeHTpalIbHUM,
a kyT B/A,C;, — BunucaruM. OCKiIbKKM 00HZBa KyTH CIMPAIOThCA Ha
ofHy I Ty camy ayry, To LB HC, =2/B,A,C,. Rytu BAC i B,A,C, pis-
Hi ax nporuiaexHi KyTtu napainenorpama ABA,C, tomy /BOC=
=2/BAC=2/B/AC, = /B HC,. Ockinpxu B,C, = 2BC, To piBHOGeADe-
Hi rpuxkytEUKN B HC, i COB nopni6Hi 3 koedinierTom moxi6xHoCTi 2.
Ocxkinbku Bigpisku AH i OM, — BiAnoBiAHI BUCOTU NOAiOHUX TPUKYT-
HUKiB, To AH =20M,.

HoBenemMo Termep OCHOBHY TeOpeMY.

Ockinpku Touka M, — cepepuna croponu BC, To Bigpizok AM, —
mepniana TpukyTHuka ABC (puc. 20.2). Hexaii M — TouKa mepeTuHy
BigpiskiB AM, i HO. Ockinsxku AH ||OM,, To ZHAM = ZOM M. Kyrn
AMH i M MO piBri ax BepTukranbHi. OTixe, TpuKyTHUKU HAM
i OM M mopi6Hi 3a IepIIO0 03HAKOIO MOAIOHOCTI TPUKYTHUKIB. 3Bij-

- AM _ AH

MM, OM,
Hi 2 : 1, paxyrouu Bix Bepmunu A. 3Bigcu Touka M — IeHTPOIA Tpu-
KyTHuka ABC.

JoBemeHHs IJiA BUNAAKY TYIIOKYTHOTO TPUKYTHUKA aHAJOTiuHe. A

3BepHEeMO yBary Ha Te, II[0 MU He JIUIle BCTAHOBUJIN (QAKT HAJIEHK-
"HOcTi Touok O, M, H oxHili mpawmiii, a ii foBeJu piBHICTHL

HM =2MO,
AKa € Ie OQHI€I0 BJACTHUBICTIO YyJOBUX TOUOK TPUKYTHUKA.

=2. Orxe, Touka M ginute meniany AM, y BigHOIIEH-

Teopema 20.2. Cepedunu cmopin mpukymHuKa, OCHO6U 1020
eucom i cepedunu 6i0pi3Kie, AKi CLOLYUAOMb 6ePULUHU MPUKYMHU-
Ka 3 1020 opmoyenmpom, nexamsv Ha 00HOMY KOAi, padiyc AK020

dopienioe %R, de R — padiyc onucanozo kona 0aH020 MPUKYMHUKA.

A A

N\
" N

Puc. 20.2 Puc. 20.3



7\

Ile K0JI0 HA3MBAIOTH KOJOM JI€B’ATH TOYOK.

20. MNMpama Ennepa. Kono ges’stu To4ok 131

ITosedenns. VY tpurytHurky ABC touka H — OPTOIEHTD, TOY-
ka O — IeHTP ONMCAHOIo KOJIa, TOUKa A, — OCHOBa BHCOTH, IIPOBEIEHOL
3 BepminHU A, Touka M, — cepesuHa cropoHu CB, Touka K, — cepe-
nuHa Bigpiska AH (puc. 20.3).

3a JeMoI0 OMlzéAHzKIH. Ockinexku HK, ||OM,, TO uoTHpH-

kyTHUK HK,OM, — mapanenorpam. Hexail miaronasi mporo mapase-
JorpaMa mnepeTuHaThcA B TOUIli F.

3ayBasKUMO, 1[0 Touka F' — cepenuHa rinorenysu K, M, IpDAMOKYT-
HOTO TpuKyTHUKA A K M,. OTxe, Touku K,, A, i M, nexaTh Ha KOJi
paziyca FK, i3 meaTpoM y Touri F.

OueBupnHoO, 1m0 YoTupuKyTHUK K, AOM, — mapayesorpam. 3Bifcu

K,M, = OA. Topi FK,=-0A=1R.

Orsxe, MU foBesH, 10 Tpifika Touok — cepenuna M, croponu CB,
ocHoBa A, Bucotu AA, i cepeguna K, Bigpiska HA — Jjexurp Ha
KoJi i3 1meuTpom y cepenuni F Bimpisxka HO Ta pamiycoMm, AKWM AOPiB-

1
HIOE ER'

Amnanoriuso noBoJATh, 110 iHMIL ABi Tpiliku Towoxk — B,, M,, K,
iC,, M, K,, ne B, i C; — ocroBu Bucor BB, i CC,, M, i M, — cepe-
nuan cropin AC i AB Bignosigso, K, i K; — cepenunu Bigpiskis HB

i HC BigmoBimmo, — Je:kaTh Ha KOJi pagiyca %R i3 menTpoMm F'.

JoBeneHHs TeopeMH IJiA BUIAAKY TYIOKYTHOTO TPUKYTHWKA aHa-
Joriune. A

p 1. AKi TOYKM Ha3MBaOTb HyAOBUMM TOHKAMUN TPUKYTHMKA?
[ . . . .
2. {Ki 4y4O0BI TOYKM HanexaTb O4HIN NPAMIV? AK Ha3MBatOTb Lo NpamMy?

3. ChopmynionTe TeopeMy Npo KOJO AeB'STU TOHOK.

)

BMPAB/ T

20.1." JTaHO ABi TOUKM, sIKi JIeKaTh B OJHi¥ ITiBIJIONTWHI BiTHOCHO maHOI
npsamoi. ITobyayiiTe TPUKYTHUK, OOHA 3i CTOPiH SKOTO JI€KUTDH Ha
maHiii IpaAMii, a IMeHTP OMMCAHOTO KOJia Ta OPTOIEHTP € ABOMA
JaHNMU TOUKAMMH.
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20.2." Ha nyomtuHi 3agano npamy [/, akiii Hasme:xaTth Bepmuau B i C
TpukyTHuKa ABC, Touky O, AKa € IIeHTPOM OIIMCAHOTO KOoJia,
i Toury M, AKa € TOUKOIO MEPEeTUHY MeJiaH IIhOr0 TPUKYTHUKA.
ITobynytiTe TpukyTHUK ABC.

20.3.° Ilobynyiite TpukyTHUK ABC 3a TpbOMa JAaHUMU TOUKAMU: BEP-
mnHoi0 A, opromeHTpom H i meraTpom O ommcaHOro KoJa.

20.4." TIloGynyiiTe TpukyTHUK ABC 3a IIeHTPOM OIIMCAHOTO KO0Jia, Op-
TOIIEHTPOM i cepenuuoio croponu BC.

20.5." Ha nuomusi sagano Touku O, M i B,, aki e BigmoBigHO 1HeH-
TPOM ONMCAHOTO KO0JIa, TOUYKOI HEePeTHuHY MeIiaH i OCHOBOIO
Bucotu BB, TpukyTHuka ABC. IlobyayiitTe TpukyTHUK ABC.

20.6." TIlooymyiire TpuryTHUK ABC 3a #1070 OPTOIIEHTPOM, BEPIITNHOIO A
Ta cepenuHo cropoHu BC.

20.7.” Ha nnomuni sagano Touku O, M i A,, aKi € BiANOBifHO IeHTPOM
OMMCAHOT0 K0JIa, TOUKOIO IIEPETUHY MeJiaH i TOUKOIO IepeTuHy
OicekTpucu Kyta A TpukytHuka ABC 3 onucaHuM KoJjoM. Ilo-
oynytite TpukyTHUK ABC.

20.8.” Ilobymyiite TpukyTHUK ABC 3a mpsaMoOi0, AKa MiCTUTH CTO-
pouy BC, meHTpPOiZoM i TOUKOIO IIEPETHHY OIIMCAHOTO KOJia
3 MPSAMOIO, sIKa MiCTUTh BUCOTY, IPOBEIEHY 3 BepIINHU A.

20.9.” IIpawma, axa micTuTh BucoTy AA, TpukyTHUKa ABC, IepeTuHAa€
oIMcaHe KO0JIO I[LOT0 TPUKYTHUKA B Toulli D. 3HAHAITh BicTaHb
BiJ IeHTpa Koja aeB’ATu TOUOK TpukyTHuka ABC 1mo cropo-
Hu BC, saxio AD = a.

20.10.” Touxku O i J — BiATIOBiZHO IIEHTPU OMMCAHOTO Ta BIIMCAHOIO
Kin rpukyruuka ABC. BicekTpucu KyTiB A, B i C mepeTuHAIOTH
onucaHe Kojo B Toukax A,, B, i C, Bixnosiguo. [losexnirs, 1o
npama OJ MiCTUTB TOUKY IlepeTUHY MefiaH TpukyTHuKa A,B,C,.

20.11.” Touka H — opronenTp TpukyTHuUKa ABC. [loBeziTh, 110 TPU-
kytauku ABC, ABH, BCH, CAH MaoTh OfHE i Te caMe KOJIO
IeB’ATHU TOYOK.

20.12.” Touka H — oprotentp Tpukytauka ABC. [loBeniTs, 110 IpAMi
Eiinepa Tpukyraukis ABC, ABH, BCH, CAH miepeTUHAIOTHCS
B OJHIN TOuIri.

20.13." Bicekrpuca KyTa A rocTpoKyTHOro TpukyTtuuka ABC mnepieH-
OUKyJsapHA A0 npamoi Eiyiepa mporo TpukytHuka. I{loBeaiTs,
mo LA = 60°.

20.14." Bicekrpuca Kyta A TynmoKyTHOTO TpuKyTHUKA ABC napaJjieiabHa
npamiit Eitsepa niporo TpukyTHUKa. [loBenits, mo LA = 120°.



20.15." Hano mBa xoua. Ilepiite 3 HUX IIPOXO-
IuTh yepes meHTp O Apyroro KoJja
1 mepeTuHae 1e KoJio B Toukax M i N
(puc. 20.4). Bigpisok AB — niameTp
npyroro koJa. Ilpavmi AM i BN mnepe-
THHAIOTh IepIlle KOJIO B TOUKax A, i B,

Bizmosigzo. [loBeniTs, mo A B, = %AB
Puc. 20.4

21. lpyra Ta TpeTs 03HaKN NOAiIGHOCTI TPUKYTHUKIB

Teopema 21.1 (zpyra o3HakKa MOAiOHOCTI TPUKYTHHUKIB:
3a ABOMAa CTOPOHaMu Ta KyToM Mix HuMHu). Axwo 06i cmo-
POHU 00HO020 MPUKYMHUKA NPONnopyitini 06om cmopornam 0pyz020
MPUKYMHUKA Mma KYymu, ymeopeHi yumu cCmopoHamu, Pi6Hi, mo maxi
mpuKymHuKku noodioHi.

Hoeedennsa. Posrmaaemo tpukytHuku ABC i A B/C,, v AKUx
;:gl = Bljgl —k i /B=/B,. losenemo, mo AABC © AA,B,C,.

Armo k=1, to AB=A,B, i BC=B,C,, a or:e, TpukyTHuku ABC
i A;B,C, piBHi 3a IepIIOI O03HAKOIO PiBHOCTI TPUKYTHHKiB, TOMY IIi
TPUKYTHUKHU IIOMi0Hi.

Hexaii, manpuknan, £ > 1, Tobto AB> A B, i BC> B,C,. Ha cropo-
Hax BA i BC nosHaunumo BifinosigHo Touku A, i C, Tak, mo BA, = A B,
i BC,=B,C, (puc. 21.1). Toxi é‘f; :%'

IToxasxemo, mo A,C, || AC. IIpunycrumo, 110
me He Tak. Toxi Ha cropoui BC mo3HAYUMO TOU-

AB _ BC

Ky M Taky, mo A,M ||AC. Maemo: =—.

v M raxy, mo A, M|l MO Ba, “BM
AB _ BC . BC _ BC

Ae = , TOZ1L =—=, tobro BC, = BM.
BA, BC, "MBc, BM’ 0T

Orsxe, 6yxkBamu M i C, mosHaueHO OJHY I Ty camy
rouky. Toxi A,C, || AC.

3a j1eMOoI0 PO MOAiOHI TPUKYTHUKU OTPUMY-
emo, mo AABC ®AA,BC,. Tpukyrauku A,BC,
i AB,C, piBHi 3a mepIIo O3HAKOIO PiBHOCTi
Puc. 21.1 TpukyTHUKIB. 3Bifcu AABC ® AA B,C,. A
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Teopema 21.2 (TpeTqa 0o3HAKa MOAIOHOCTI TPUKYTHHUKIB:
3a TpboMa cTopoHamu). AKW0 mpu cmopoHu 00H020 MPUKYMHU-
Ka nponopuyiini mpbom cmopornam 0pYyz020 mpukKymHuKa, mo maxi
mpukymHuKku nodibHi.

Hoeedennsa. Posraaremo tpukyTHuku ABC i A B/C,, v AKuX
AB BC _CA
AB BC, CA =k. Mosegemo, mo AABC ~ AA,B,C,.

SIkmio k£ = 1, to TpukyTtaHuUKN ABC i A, B,C, piBHi 3a TpeTh0I0 03Ha-
KOO PiBHOCTiI TPUKYTHUKIB, a OTiKe, IIi TPUKYTHUKU HOMi0Hi.

Hexaii, nanpukaazn, k£ > 1. Ha cropoumax BA i BC mo3HaunuMo Bij-
nosiguHo Touku A, i C, Taki, mo BA,=AB,, BC,=B,C, (puc. 21.2).
AB _ BC
BA, BC,
IPUJIETJi 0 HbOTO CTOPOHHU Ipomopitiiiai. OT:Ke, 3a APYrom 03HAKOIO
MOAiOHOCTI TPUKYTHUKIB Ili TPUKYTHUKY MOAI0HI, mpuuoMy KoedirieHT

Toni

=k. V tpuryraukax ABC i A,BC, Kyt B choinpHUNi,

moxi6uocTi mopiBHIioe k. Tomi

CA
CIAI
PiBHI 3a TPETHOIO 03HAKOIO PiBHOCTI TPUKYTHUKIB. 3 ypaxyBaHHAM TOTO,
mo AABC © AA,BC,, orpumyemo: AABC © AA B,C,. A

A
=k. YpaxoByiouu, IO 3a YMOBOIO
2472

=k, orpumyemo: A,C, = A,C,. Orxe, Tpurkyrauru A,BC, i A B,C,

B
A2 C2
A C
&
Al Cl
Puc. 21.2 Puc. 21.3

O— 3amaua 1. loBemiTh, 1110 BiApisok, AKUI CIOJyYae OCHOBU
IBOX BHCOT TOCTPOKYTHOTO TPUKYTHUKA, BiATUHAE Bill JaHOTO TPUKYT-
HUKa oMYy TOZi0HM!.

Pose’asanna. Ha pucynky 21.3 Bigpisku AA, i CC, — Bucoru
tpukyTHUKa ABC. [loBememo, 1o AA,BC, © AABC.

Y npamMoKyTHUX TpuKyTHuUKax ABA, i CBC, roctpuit KyT B coinb-
Huit. Otoxe, TpukyTHUKU ABA, i CBC, noxi6Hi 3a mepIoio 03HAKOIO
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MoAiOHOCTI TPUKYTHUKIB. 3Bigcu AB _ BA, . Tomi AB _ BC

BC BC, BA, BC,
cuineEuil ana TpukyTHuKiB ABC i A BC,. Orxe, TpukyTHuku ABC
i A,BC, nozi6Hi 3a Apyroimo 03HAKOIO MOAIOHOCTI TPUKYTHUKIB. A

.Kyr B —

O— 3amaua 2. Bigpisku AB i CD mepeTuHaoThcA B ToUIi M.
Bigomo, 1mo AM - -MB=CM +MD. Hosexnith, mo Touku A, B, C i D
JeKaTh HA OJHOMY KOJIi.

Poss’aszannsa. Posrmauemo tpukytauku ACM i DM B (puc. 21.4).
Y maux kytu AMC i BMD piBHi K BepTUKaJIbHi. 3 YMOBU BUILIUBAE,
AM CM
mo ——=——.
MD MB
03HAKOI0 moxibHocTi TpuKyTHUKiB. 3Bimcu LACM = ZDBM. Toni
3 ypaxXyBaHHAM JOBeIeHOT0 B KJIHOUOBil 3amgaui 1 m. 13 Touku A, B, C
i D nme:xaTh Ha OMJHOMY KOJIi. A

Or:xe, TpukyTauku ACM i DBM monibui 3a Apyroro

M
C B

H

C D N
Puc. 21.4 Puc. 21.5

O 3amaua 3. I3 Touku A mpoBeaeHo aBa mpomeni AM i AN,
AKi He JIesKaTh Ha oxHil nmpawmiii. Ha mpomeni AM mosuaueno Touku H
i B, a va mpomeni AN — touku C i D Tak, mo AH - AB=AC-AD. [o-
BeiTh, 110 Touku H, B, D i C nexaTb HA OZHOMY KOJIi.

Pose’azannsa. Posrmanemo Tpukytauku AHC i ADB (puc. 21.5).

. . AH AC
Kyt A y Hux cuinbHuii. 3 yMOBY BUILJIUBAE, IO D" AB' Or:xe, TpU-

KyTHuku AHC i ADB noniGHi 3a Apyroi0 03HAKOIO IMOAiGHOCTI TPUKYT-
uukis. Toxi LACH = /ZHBD. Ane ZACH + Z/HCD = 180°. 3Biacu
/HBD + ZHCD = 180°, To6T0 HaBK0JI0 YoTUPUKYTHUKA HCDB MOK-
HaA OIMHCATU KOJO. A

p 1. Chopmynionte apyry 03HaKy NOAiIOHOCTI TPUKYTHAKIB.
2. CdhopmynionTe TpeTio 03HaKy NOAiOHOCTI TPUKYTHUKIB.
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BMPAB/ I
21.1.° Ha cropouax AB i AC tpurytuuka ABC (puc. 21.6) nosuaumniu

Bigmosigmo Touku D i E Tak, mo AD =%AC, AE =%AB. 3Huaii-
mits Bimpisox DE, axiio BC = 21 cMm.

B M ¢ B
x 0,
D B
D
A g C A C 4

Puc. 21.6 Puc. 21.7 Puc. 21.8

21.2.°

21.3.°

214.°

21.5.°

21.6.°

21.7.°

21.8.°

Y rpurkyrauky ABC Bimomo, mo AB = 21 cm, AC = 42 cw,

BC = 28 cm. Ha nponmos:xkenHsx Biapiskis AB i BC 3a Touky B Bin-

KJageHo Bipmosimuo Bigpisku BM i BK, BM =8 cm, BK = 6 cm

(puc. 21.7). 3uaiigiTes Bigpisox KM.

Bimpisku AB i CD meperumuaioTbcsi B Touri O (puc. 21.8),

AO =24 cm, BO =16 cm, CO =15 cm, OD =10 e, LZACO = 72°.

3uangite Kyt BDO.

Ha croponax AC i BC tpukyTHuka ABC mosHaunan BiATIOBiTHO

Touku M i K Tak, mo CM = 15 cm, CK = 12 cm. 3uaiigiTes Big-

pisoxk MK, axmio AC = 20 cm, BC = 25 cm, AB = 30 cMm.

Yu noxi6bui Tpukyrauku ABC i A,B,C,, akmio:

1) AB=6cm, BC=10cm, AC=14cm, A, B, =9 cm, B,C, =15 cm,
AC =21 cwm;

2) AB = 1,3 cm, BC = 2,5 cm, AC = 3,2 cm, AB, = 26 cwm,
B,C, =50 cm, A,C, = 60 cm?

Yu moxiOHi ABa TPUKYTHUKH, AKIO CTOPOHM OJHOTO BiJHOCATHCS

aK 3 : 8 : 9, a cTOpoHU APYTroro AOPiBHIOITE 24 cMm, 9 cM, 27 cm?

Y tpuxyrHukax ABC i A,B,C, Bifomo, mo ZA = /A, KoxHa 3i

cropin AB i AC crasosuts 0,6 cropin A B, i A,C, BignosigHo.

Suaitgits croporu BC i B,C,, akmo ixHa cyma fopiBHIOE 48 cM.

Y tpurkytaukax DEF i MKN sBigomo, 1mo /E = /K, a Ko:XHa

3i cropia DE i EF y 2,5 pasa Oinbmia 3a croporu MK i KN

BigmoBimuo. 3HaiAiTh cTtoporu DF i MN, aKINO iXHA PisHUILA

mopiBHioe 30 cM.
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O-rr 21.9.° HoBeniTe, 110 B MOAIOHUX TPUKYTHUKAX MeAiaHU, IIPO-
BeJIeHi 3 BepIIUH BiIMOBIAHUX KYTiB, BITHOCATHCA AK BiATIOBigHI
CTOPOHU.

21.10.° Ha croponax AB i AC tpukyTHuKa ABC mO3HAYUJIN BiAmOBiz-
HO Touku D i E tak, mo AD : DB =AE : EC = 3 : 5. 3HaiigiTh
Bigpisok DE, akmio BC = 16 cwMm.

21.11.° 3 mepeB’AHNUX MAJNUYOK BUTOTOBUJIU TPU MOAiOHI pi3HOCTOPOHHI
TPUKYTHUKU. ¥ KOKHOMY 3 HUX OiJIBIITYy CTOpPOHY ImodapOyBa-
Ju B OJIAaKUTHUHM KOJIp, & MEHITY — Y KOBTUM. 3 OJaKUTHUX
IaJuvdoK CKJAJU ONUH TPUKYTHUK, a 3 YKOBTUX — Apyruit. Yu
OyAyTh IIi TPUKYTHUKY TOHiOHi?
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21.12.° [IBa Bigpisku AB i CD mepermHaioThbcAa B Toulli M Tak, IO
MA =6 cm, MB =8 cm, MC =3 cm, MD = 16 cm. Yu jgekarhb
Touku A, B, C, D Ha omfHOMY KOJIi?

21.13." ¥V tpuryruuxky ABC Bimomo, 1o AC = a, AB = BC = b, AM
i CK — OicekTpucHu TPUKYTHUKA. SHAWIITL Bigpisok MK.

21.14.° Y mpurkytHury ABC mposemeno Bucotry CD (Touka D Hae-
JKUTH cTopoHi AB). Bigomo, mo CD? = AD - DB. ToBeniTs, 1110
ZACB = 90°.

21.15." Ha croponi BC tpukytHuka ABC mosHaueHo Touky M. Tou-
kKa E — cepenuna Bimpiska AM. IIpama CE mepeTuHae CTOpO-
Hy AB y Touni D. Bimomo, mo AE?=EC-ED. IloBexiTs, 1o
Touku A, D, M i C nexaTh Ha OJHOMY KOJIi.

21.16." Koo, mobynosane Ha cropoHui AC tpuxkyrauka ABC Ak Ha gia-
MeTpi, IPoXoauTh Uepesd cepenuny M cropouu AB i mepeTuHae
croporny BC y rToumi N Tak, mo BN : NC = 2 : 7. 3uaiigits
Bimpisok MN, akmio AC = 6 cMm.

21.17." ¥V tpuryraury ABC Bimomo, mo AB = 8 cm, BC = 12 cwm,
AC = 16 cm. Ha croponi AC mosHaueHo ToukKy D Tak, IO
CD = 9 cm. 3HanigiTe Bigpisox BD.

21.18.” Ha cminpHill X0opAi ABOX KiJ, IO IMepPeTUHAIOTHCHA, IIO3HAUMIN
TouKky M i yepes Hel IpoBean XOpaU
AB i CD (puc. 21.9). IosexiTs, 110 A
/DAB = /BCD.

O=rr 21.19.” Touxka M neXuTh m03a KO-
goMm. Ha Koui mosHaumam Touxku A,
BiC raxk, mo Touku M, A i B n1exaTh
Ha ofmiit mpawmiit i MC? = MA - MB.
HoBeniTe, mio npama MC — qoTudyHa

AO KOJIA. Puc. 21.9
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21.20. Y napanemorpami ABCD giaronans AC 6inbIiia 3a giarouanas BD.

Ha niaromani AC mosnaueHo TOUKy M TakK, IO YOTHUPUKYT-
uuk BCDM Buucauwuii. [loBeniTs, 1110 npama BD € JOTUYHOIO
0 OIIMCAaHUX KiJg TpukyTHuUKiB ABM i ADM.

21.21.” Y rocTpokyTHOMY TpuKyTHUKY ABC mpoBeneHO BucOTH AA,

iCC,. Touka O — IeHTP K0JIa, OIIMCAHOTO HABKOJIO TPUKYTHH-
xa ABC. losenirs, mo Bigpisku BO i A,C, nepneHAUKYJIADPHI.

21.22." Touka O — 1eHTp BIHcaHOro Koja Tpukytauka ABC. Ha cro-

pouax AC i BC mosHaueHo Biamosiguo Touku M i K Tak, 1o
BK-AB=BO%i AM - AB=AO>. Hosenits, 110 Touku M, Oi K
Je)KaTh Ha ONHIN nmpawmiii.

21.23" (13.39). Ha megiani BM tpukyTHuka ABC nosnaumian TOUKy K

TakK, mo LMKC = Z/BCM. dosexnits, mo LAKM = /BAM.

21.24." Y pisuobenpenomy TpukyTHurky ABC (AB = BC) uposenu 0i-

cexktpucy AM. Ha npomeni CA Bigkaanu Bigpiszok CN, piBHuii
Bimpisky BM. HoBexiTh, mo Touku A, B, M i N nexarb Ha
OJTHOMY KOJIi.

21.25." ITnsa cropin TpuxkyTHuka ABC BUKOHyeThCs piBHicTs BC? =

=AC? + AC - AB. JloBexiTs, mo LA = 2 /B.
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Y uboMy naparpadi B1 03HaMoMmnTeCs 3i 3HaMeHUTOLo Teopemoto Midaropa.

B1 HaB4MTECS 33 BIZOMVMU CTOPOHAMM Ta KyTaMuM MPSMOKYTHOTO TPUKYTHIKA
3HAXOOMTW MOr0 HEBIAOMI CTOPOHM Ta KyTU.
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22. MeTpunyHi cniBBigHOLWEHHS B MPAMOKYTHOMY TPUKYTHUKY

Ha pucyuky 22.1 Bigpisok CD — BucoTa OPAMOKYTHOTO TPUKYT-
Huka ABC (LACB = 90°).

Binpisku AD i DB HasuBaioTh npoekuiavmu Karetis AC i CB Bigmo-
BiflHO Ha rimoTeHya3y.

Jlema. Bucoma npamoxymnozo mpukymHuka, npoéedena 00
zinomeny3u, 0iaums MPUKYMHUK HA 064 NOJIOHUX NPAMOKYMHUX
MPUKYMHUKU, KONEH 3 AKUX N00iOHUT 0AHOMY MPUKYMHUKY.

HoBeniTs ieMy camMOCTiliHO.

Teopema 22.1. Keadpam 6ucomu npamoKymnozo mpukymHuka,
npoéedenoi 0o zinomeny3u, dopieHioe 00O6ymKy npoexyil Kamemie
Ha zinomeny3y. Keadpam xamema 0opiénioe do6ymky zinomenysu
ma npoexkyii Yyb020 Kamema Ha 2inomeny3sy.

lTosedennsa. Ha pucyary 22.1 Binpisok CD — BucoTa OpAMOKYT-
"HorOo TpuKyTHUKA ABC (LACB = 90°). [loBegemo, I110:

CD?*=AD-DB, AC*=AB-AD, BC?*=AB"-DB.

Ockinsru ACBD ® AACD, to C2 =BD gyircu ¢D?= AD- DB.

AD CD’
- AC _AB o :_ AR
Ockinbku AABC © AACD, To D> Ac 3Bigcu AC“=AB-AD.
. BC AB . P
Ockinbku AABC © ACBD, To BD-BC 3Bincu BC*=AB-DB. A

3amaua 1. Jlamo aBa BiApisKM, MOBKUHU AKUX JAOPiBHIOIOTL a4
i b (puc. 22.2). IlobynyiiTe TpeTiit BiApi3oK, MOBKMHA SAKOTO IOPiB-
ioe vab.

Poss’aszannsa. Posrngaemo TpukyTHuk ADC (LADC = 90°), y sK0-
My Biapisox DB € Bucoroio (puc. 22.3). Maemo: DB=./AB- BC. §fIkiio
nosuauntuu AB = a, BC = b, TO DB=+/ab.

IIpoBemenuii anasia mokasye, ik IPOBECTU MOOYIOBY.

Ha noBinbHiil npamii modHaUYMMO TOUKY A Ta BiKJIageMO ITOCJIiTOBHO
Bigpisku AB i BC Tak, o6 AB = a, BC = b. Ilo6yayeMo KoJio 3 giaMeT-
pom AC. Yepes Touky B mpoBeIeMO IPAMY, IePIeHINKYIAPHY A0 TP-
moi AC (puc. 22.3). Hexati D — ofHa 3 TOUOK IEPETUHY IPAMOI Ta KOJa.

D
- ‘&
G——
L]
B b ! q ’
A D

Puc. 22.1 Puc. 22.2 Puc. 22.3
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Hosenemo, 110 Bigpisok DB — mykauuii. CupaBzai, ZADC = 90° ax
BIIUCAHUI KYT, 1110 ciupaeThbes Ha miametrp AC. Toxi 3a Teopemoro 22.1
DB?=AB:- BC, to6to DB=+ab. A

3agaua 2. Ha xaretri AC npamoryrHoro TpukyTauka ABC aK Ha
miamerpi mo6y0BaHO MIiBKOJIO, SKe MePeTUHAE rinoTeHy3y AB y Tourii M
Tak, mo AM : MB =1 : 3 (puc. 22.4). 3uaigits KyTu TpukyTHuKa ABC.

Pose’azannsa. Ockinbku xyr CMA BOucaHuii, o B
cnupaeThea Ha giameTrp, To CM 1 MA.
Hexait AM = x, Toni MB = 3x. 3a Teopemoio 22.1

AC?=AM - AB, tob6T0 AC?=x-4x. 3Bigcu AC = 2x. M
OTrpumaJiu, 1110 B IPAMOKYTHOMY TPUKYTHUKY ABC Katet
AC ynBiui menmuii Big rinorenysu. 3Bigcu LABC = 30°, C A

ZBAC = 60°. A

D,

2.

22.1.°

22.2.°

22.3.°

224.-°

22.5.°

22.6.°

Puc. 22.4

flkoto hopMyoIo MOB'A3aHi BUCOTa NPSIMOKYTHOIO TPUIKYTHYMKA, MPOBeAeHa
[0 riNOTeHy3M, i NPOEKLIT KaTeTiB Ha rinoTeHy3y?

flkoto hopMyIolo MOB'A3aHi KaTeT, rinoTeHy3a Ta MPOEKL,ist LibOro KaTeTa Ha
rinoTeHysy?

BMPAB/ I

3HaUiTHF BUCOTY NPAMOKYTHOTO TPUKYTHUKA, IPOBEAEHY
3 BEPIIIUHU MPSIMOTO KyTa, SKII0 BOHA MiJUTH TiOTEHY3y Ha
Bimpiskm 3aBmoBKKHU 2 cM i 18 cm.

Karer npAMOKYTHOTO TPUKYTHUKA NOPiBHIOE 6 cM, a I10T0 IIPO-
€KIlig Ha rinoTeHy3y — 4 cM. 3HAUAITH rinmoTeHY3Y.

BucoTra mpsaMOKYTHOTO TPUKYTHHUKA, IIPOBeeHa 0 TilmoTeHysu,
IinuTh 11 Ha Bigpisku 3aBmoB:KKU 5 ¢M i 20 cM. 3HANIITE KaTeTu
TPUKYTHUKA.

Bucora mpsaMOKYTHOTO TPUKYTHUKA, IIPOBEJeHa 3 BEPIITUHU
PAMOTO KyTa, TOPiBHIOE 48 cM, a MPOEKITiA OAHOTO 3 KATEeTiB
Ha rinorenysy — 36 cm. 3HAHIITHL CTOPOHU JAaHOTO TPUKYTHUKA.
SHaUAiTH KaTeTu NPAMOKYTHOTO TPUKYTHUKA, BUCOTA AKOTO
IiTUTh TiOTEeHy3y Ha BiAPisKM, OAWH 3 AKUX HA 3 CM MEHIITU
Bing 1iei BucoTH, a Apyruii — Ha 4 cM OiJbIINiI 3a BUCOTY.
3HAWIITh MEHIIINHA KaTeT IPIMOKYTHOTO TPUKYTHUKA Ta HOTO
BHCOTY, IPOBEAEHY [0 TillOTeHy3U, AKIIO OiIbINNHA KaTeT MeH-
mui Big rimorenysu Ha 10 cM i GiABINIUI 3a CBOIO IPOEKIIiIO
Ha rinoTeHys3y Ha 8 cM.
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22.7.°

22.8.°

22.9.°

22.10°

22.11°

22127

2213

22.14°

22.15°

22,16

22.17.°

22.18.°

22.19°

22.20°

IlepieHAUKYJIAD, OIYIeHU i3 TOUKY IIePeTUHY JiaroHaJyeil poM-
0a Ha HIOT0 CTOPOHY, MOPIiBHIOE 2 CM i AiJIUTH I[}0 CTOPOHY Ha Bif-
pisku, AkKi BigHOCATHCA AK 1 : 4. 3HalAiThL Aiaromasi pomoba.
IlepueHIUKYIAD, OOYIIIEHUH i3 TOUKHM KOJIa Ha AiaMeTp, JiJIUTh
ioro Ha ABa BipisKu, OAWH 3 AKUX MOpPiBHIOE 4 cM. SHAWIITH
paziyc KoJja, SKIIo JOBKUHA MePHeHAUKYIapa nopiBHioe 10 cMm.
IIpsawmi, aki goTukaoThed 40 Koja i3 meatpom O B Toukax A i B,
nepeTuHaOTheA B Touri M. 3HaimiTe xopay AB, SKIIO BOHA
ainuTh Bigpisok MO Ha Bifpisku 3aBIOB:KKU 2 cM i 18 cm.
3HalifiTeh mepuMeTp piBHOOiIYHOI Tpamerii 3 ocHOBaMu 7 CM
i 25 cm, miaroHaJsi AKOI MePIEeHAUKYJIAPHI 10 OiYHUX CTOPiH.
ITenTp KoOJIa, OTMCAHOTO HABKOJIO PiBHOGIiUHOI Tpamerrii, Haje-
JKUTH 11 OisbIiit ocHoBi. 3HalaiThL pagiyc IbOro KoJia, SIKIIO
nmiaroHasb Tparmeriii gopiBaioe 20 cM, a IPOEKIliA Aiaromasi Ha
6inbIry ocHOBY — 16 cM.

Hiaronans piBHOOGIUHOI Tparmelii mepueHANKYIAPHA 10 GiuHOL
CTOPOHHU, AKa AOPiBHIOE 12 cM. 3HANAITEH cepeaHIo JiHio Tparerrii,
SAKIIIO pajiiyc KoJjia, OIIMCaHOT0 HAaBKOJIO Tpatertii, fopiBaioe 10 cM.
3HalaiTh BUCOTY piBHOOiuHOI Tpameriii, Ao ii giaroHanb
TepUeHANKYJAAPHA N0 0iuHOI CTOPOHM, a PiBHUIIA KBaapaTiB
OCHOB JIOpiBHIOE 25.

V npamoryTHOMY TPUKYTHUKY ABC IIPOBEIeHO BUCOTY 3 BEPIIIH-
uu C nmpsamoro kyrta. Ha 11ifi BucoTi AK Ha miameTpi mo0ya0BaHO
koso. Kojto BimTuHae Ha KaTeTax BiApisku 3aBHOBKKHE 12 cMm
i 18 cm. 3maiigits katetu TpukyTHuka ABC.

OnuH i3 KaTeTiB TPAMOKYTHOTO TPUKYTHUKA AOPiBHIOE 15 cMm,
a IIPOEKILisg APYroro Karera Ha rimoreny3y — 16 cm. S3HAUIITH
paziyc KoJia, BOMCAHOTO B TPUKYTHUK.

Hiaronani mpAMOKyTHOI Tpamelii mepneHIUKYJIAPHiI, TOUYKa
TepeTUHY AiJnTh OiMBITY 3 HUX HA BigpisKu 3aBIOBKKU 4 cM
i 9 cm. 3HaAWAITE MEHINIY JiaroHajb Tpamelrii.

Hamo mBa Bimpisku, HJOBKUHU AKUX NOPiBHIOIOTH a i b. I1oby-

OyHiTe BiIpis3oK 3aBIOBIKKU %b.

Ilo6ynyiiTe IPAMOKYTHUM TPUKYTHHUK 3a TiIOTEHY30I0 Ta IPO-
€KI[i€I0 OJHOTO 3 KaTeTiB Ha TiloTeHysy.

Komo, Bunucame B Tpameriito ABCD, mOoTHKaeThCcA OO0 OiUHUX
cropiu AB i CD tparmertii BiamoBigHo B Toukax K i M. [JoBeniTs,
mo AK-KB=CM - MD.

V¥ Tparmertiiio BoucaHo Koo pagiyca 6 cm. Touka TOTUKY OiIUTH
OJHY 3 OCHOB Ha BiApisku 3aBmoB:xKu 9 cm i 12 cm. 3HAKIITH
CTOPOHU Tparerii.
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22.21.° YV piBHOOGiUuHY Tpamenio MoXHa BUHcaTH Kojo. IloBeniTek, 110
KBaJpaT BUCOTH Iiel Tparmellii qopiBHIOE JOOYTKY ii OCHOB.

22.22.° YV npAMOKYTHY Tpaleliio BIUCAaHO K0J0. TouKa JOTUKY OiIUTH
0iybIlly OiUHY CTOPOHY Ha BiApisKm 3aBHOBXKEKH 8 cMm i 50 cMm.
3HalAiTh IepUMeTp Tpamerrii.

22.23. Y piBHOOiUHY Tparmellito BuucaHo Kojo. Touka HOTUKY IiJIUTH
0iuHY CTOPOHY Ha BiApisky 3aBAOBKKHU 3 cM i 27 cM. 3HANIITH
BHCOTY Tparerrii.

22.24.° Bucora pomba, IpoBeleHa 3 BEPIIIUHI TYIOro KyTa, JiJIUTL I0T0
OispITy AiaroHasib Ha Bigpisku 3aBHoBKKH 3,5 cm i 12,5 cwm.
3HaWIiTE MEHIIly AiaroHaJjb pomoOa.

22.25.” Ha Bucorax BB, i CC, roctpokyTHOro TpukyTHuka ABC mo-
3Ha4YeHo BigmoBizHO Touku B, i C, Tak, mo LAB,C = LAC,B =
= 90°. osexirs, mo AB, = AC,.

23. Teopema Micdaropa

Teopema 23.1 (reopema Ilidbaropa). Y npamoxymuomy mpu-
KYmHuuky keadpam zinomeny3u 00pPi6HIOE cYymi k6adpamié Kkamemia.

Hlosedennsa. Ha pucyary 23.1 300pakeH0 IPAMOKYTHUN TPUKYT-
Huk ABC (LACB = 90°). Hosenemo, mo AB? = AC? + BC2.

IIposememo Bucory CD. 3acrocyBasiiiu Teopemy 22.1 mmasa Kare-
tiB AC i BC, orpumyemo: AC?=AB:AD i BC?=AB-DB. Jlogasmmu
HOYJIeHHO IIi piBHOCTI, orpuMaemo: AC? + BC?=AB+-AD + AB-DB.

Iani maemo: AC?+BC?=AB-(AD+DB)=AB®. A

SAKITO B IpAMOKYTHOMY TPUKYTHUKY OOBXKWHU KaTeTiB JOPiBHIO-
I0Th a i b, a MOBXKMHA TiMTOTEeHY3U JOPiBHIOE ¢, TO Teopemy Iliaropa
MO’KHA BUPA3UTU TAKOI PiBHiCTIO: C

cZ=a?+b?

Teopema Iliparopa mae smory 3a mBoMa
CTOPOHAMHU NPAMOKYTHOI'O TPUKYTHUKA 3HA- A B
WTH HOTO TPETIO CTOPOHY: D

c=va?+b?%; a=+ec?—b% b=c*—a? Puc. 23.1

3 piHocti ¢ =a? +b? Takox BumIHBAaE, mo c2>a’ i ¢? >b?, sBincu
¢>aic>b, Tobro 2zinomenysa Ginvwa 3a 6yodv-akul i3 kamemig'.
Iz xypcy reomeTtpii 7 Kjacy Bam 3HAiOMi Taki MOHATTS, IK MEepPIEH-
OUKYJIAP, MOXHUJIa Ta MPoeKLia noxuaoi. Hanpukian, Ha pucyHky 23.1
i3 Trouxku C go mpsamoi AB mpoBeneno nepueHaukyaap CD i moxuai CA

! Tamumm crmoco6oM e haxT 6yJIo BCTAHOBJIEHO B Kypci reomerpii 7 Kiacy.
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i CB. Bigpisku AD i DB € npoekiiavu BigmoBiguo moxuaux AC i CB
Ha npamy AB.

Iz Teopemu 23.1 BuUIIMBAE, M0 KOJU 3 ONHi€l TOUKU OO HPAMOIL
IpPOBeNeHO MePIeHAUKYJIAP i MOXUIy, TO IoXuja OiJbIlla 3a MEepIeH-
IUKYIIP.

3amaua. Y Koii pagiyca R mpoBeneHO OBl IepIeHIUuKYIAPHI XOp-
nu AB i CD, saki neperunatorbes (puc. 23.2). Hosenits, mo AC? + BD? =
= 4R2.

Pose’azannsa. llosmauumo Ha KOJi TaKy TOU-
ry K, mo UBK = UAC (puc. 23.2). Toxi AC = KB ¢ K
i ZADC = /K DB. 3ayBa:xumo, 1o kytu DAB i DKB
piBHiI gK BIHcaHi, IIO0 COIMPAIOTLCA Ha OOHY M Ty
camy nyry BD. Ockinsku AB 1 CD, to ZADC +
+ Z/DAB = 90°. Togi Z/KDB + /DKB = 90°. Orxe,
Z/KBD =90° i KD — pmiameTp KoJia. D

3a reopemoio Iliparopa KB? + BD? = KD? a6o
AC? + BD? = 4R*. A Puc. 23.2

'I) 1. Cdopmynionte Teopemy lidparopa.
® 2. 3annwin Teopemy [iparopa, AKLLO KaTeTV NPAMOKYTHOIO TPUKYTHMKa J0-
PIBHIOKOTb @ i b, a FiNoTeHy3a JOPIBHIOE ¢.
3. dk 3a ABOMa CTOPOHaMM MPAMOKYTHOIO TPUKYTHMKA 3HAWUTU MOro TPETIo
CTOPOHY?
4. {ka 3i CTOpiH NPAMOKYTHOrO TPUKYTHWNKA € HaNBINbLLIOK0?

BMPAB/ H

23.1.° 3uaigiTh rinoTeHy3y IPAMOKYTHOTO TPUKYTHUKA, AKIIO HOTO
KaTeTu NOpiBHIOTH: 1) 3cmi 4 cm; 2) 6 cm i 9 cm.

23.2.° 3HalgiTh KaTeT IPAMOKYTHOIO TPUKYTHHKA, SAKIIO HOro rimo-
TeHy3a Ta APYrUi KaTeT BiAmoBigHO mopiBHIOIOTH: 1) 15 cm

i12cm; 2) Temi V13 cm.

23.3.° Biuma cTopoHa piBHOOeZpPEeHOro TPUKYTHUKA AopiBHIOE 29 cMm,
a BHCOTa, TpoBeieHa 10 ocHoBU, — 21 cm. Homy mopiBHIOE OCHO-
Ba TPUKYTHUKA?

23.4.° BucoTa piBHOGEIPEHOTO TPUKYTHUKA, IPOBEJeHAa 10 OCHOBH, JO-
piBuIOE 35 cM, a fioro ocHoBa — 24 cm. Yomy mopiBHIOE OiuHA
CTOPOHA TPUKYTHUKA?

23.5.° ¥ koui, paziyc sikoro gopisuioe 10 cm, IIpoBeIeHO XOPAY 3aBAOBIK-
Ku 16 cm. 3HAWAITH BiicTaHb Bij IIeHTpa KoJa 0 JaHOI XOp/Iu.
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1 x 4 2 3
\wl
X
a 0 8
Puc. 23.3

23.6.° 3maiigiTs mepumeTp pomoba, giaroHasi SKOro JOPiBHIOIOTEL 24 cM

i32 cm.

Cropona pomba mopiBHIOE 26 cM, a ogHa 3 miaronaJseir — 48 cM.
3HalAiTh APYTYy AiaroHAJL pomba.

OpauH i3 KaTeTiB IPAMOKYTHOTO TPUKYTHHUKA JopiBHIOE 21 cM,
a Ipyruil KaTeT Ha 7 CM MEHINHUI Big rimoTenysu. SHaWIITH
epUMeTp TPUKYTHUKA.

linoreHysa NpAMOKYTHOTO TPUKYTHUKA A0piBHIOE 26 cM, a KaTe-
TH BifHOCATHCA AK 5 : 12. 3HaWAITHL KaTeTH IIbOTO TPUKYTHUKA.

23.10.° KaTreT npssMOKYTHOI'0O TPUKYTHMKA JOPiBHIOE 6 cM, a MemiaHa,

IpoBeeHa 10 HbOT0, — 5 cM. SHANIITh TiMOTEeHy3y TPUKYTHUKA.

23.11.° ¥V rpukytaury ABC Bimomo, 10 BC = 20 cm, Bucora BD miauTh

cropony AC Ha Bigpisku AD = 5 cm i CD = 16 cm. 3HaigiTh
cropouy AB.

23.12.° ¥V tpurkytauxky ABC Bimomo, 1m0 AB =17 cm, BC =9 cm, xkyT C

Tynuii, Bucora AD mopiBHIoe 8 cM. 3HalAiTE cTopory AC.
23.13.° 3HaiifiTh BUCOTY PiBHOCTOPOHHBLOTO TPUKYTHUKA 3i
CTOPOHOIO a.

23.14.° 3uaiifiTe AiaroHajab KBaapaTa 31 CTOPOHOIO a.
3HalgiTh MOBXKUHY HeBimomoro Bigpiska x Ha pucyHky 23.3
(posMipm faHO B CAaHTHMMETpPAX).

o

23.16.° 3HaiigiTL DOBXKUHY HEBiJOMOTO BifpidKa X Ha pHUCYHKY 23.4

(po3Mipu JaHO B CAHTHMMETpPAX).

23.17.° ¥V piBHOOGeApeHOMY TPUKYTHUKY BUCOTA, IIPOBeIeHa A0 OiuHOI

CTOPOHU, MOpiBHIOE 8 cM. BoHa maimuThk GiuHY CTOPOHY Ha JIBa
BiIpi3KU, OOWH 3 SKUX, IPUIECTINN 10 BEPIINHNI PiBHOOEIPEHOTO
TPUKYTHUKA, AOPiBHIOE 6 cM. S3HAUIITH OCHOBY TPUKYTHUKA.

X

Puc. 23.4
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23.18.°

23.19.°

23.20.°

23.21.°

23.22.°

23.23.°

23.24.°

23.25°

23.26.°

23.27°

23.28.°

23.29.°

23.30.°

23.31°

Bucora piBHOGEIPEHOT0 TPUKYTHUKA, OIYIIleHa Ha OiYHY CTOPO-
HY, IiInTh 1i Ha Bigpisku 3aBmoB:KKHU 4 cM i 16 cm, paxyrouu Bif
BePHINHN KyTa IPU OCHOBi. 3HAUIITh OCHOBY PiBHOOEIPEHOTO

TPUKYTHUKA.
OcHOBa pPiBHOOEIPEHOr0 TYIMOKYTHOT'O TPUKYTHUKA TOPiBHIOE
24 cwm, a pagiyc KoJia, OMMCAHOTO HAaBKOJO HHOrO, — 13 cMm.

3HaiaiTh 6iYHYy CTOPOHY TPUKYTHUKA.

Bucora piBHOOEIPEHOTO TOCTPOKYTHOTO TPUKYTHUKA, IIPOBE-
IeHa I0 ioro OCHOBHU, JOPiBHIOE 8 cM, a pamiyc KoJja, oIuca-
HOrO HaBKOJIO HBOTO, — 5 cM. SHAUAITHL OiYHY CTOPOHY TpU-
KYTHUKA.

Is Touku, BigmaseHoi Big mpsamMoi Ha 5 c¢M, IPOBEAEHO IO ITiel
OpAMOl ABi MOXMJi 3aBAOBXKKU 5\/5 cM i \/@ cM. SHAUIITH
BizcTaHp MidX OCHOBAMM IIOXUJINX.

I3 Toukm mo mpsAMOI IPOBemeHO ABi IMOXMUJi, MJOBKHUHHU SKUX
BiHOCATBCA AK 5 : 6, a IPOEKIIil ITUX IMOXUJINX HA IIPAMY J0-
piBHIOIOTE 7 c¢M i 18 cm. 3mailigiTs BifcTamb Big mamoi TOUKH
o 1iei mpamoi.

I3 TouKu Mo TpAMOI MpOBemeHO ABiI MOXWUJi 3aBAOBKKHU 15 cMm
i 27 cm. Cyma OOBXKHUH IIPOEKIIINA IMUX HOXUJINX HA IIPAMY IO-
piBHIOE 24 cM. S3HAWAITH MIPOEKIIII0 KOMKHOI TOXUJION.
CTopoHU TPUKYTHUKA HOPiBHIOIOTH 29 cMm, 25 cm i 6 cm. 3Hali-
IiTh BHCOTY TPUKYTHUKA, MIPOBEAEHY OO0 MEHIIIOI CTOPOHU.
CTopoHU TPUKYTHUKA HOPiBHIOIOTEL 36 ¢M, 29 cm i 25 cm. 3Haii-
IiTh BUCOTY TPUKYTHHUKA, IIPOBEAEHY 10 OiIbIITOI CTOPOHMU.
Touka HOTHKY KOJia, BIMCAHOTO B MPAMOKYTHHI TPUKYTHUK,
IiJUTh OMWH i3 oro KaTeTiB Ha Bigpisku 2 cm i 6 cM. 3HAUIITH
CTOPOHU TPUKYTHUKA.

3HalaiTh CTOPOHU Mapajejorpama, AiaroHaji AKOro JOPiBHIO-
10Th 16 cm i 20 c™m, AKINO ofHA 3 JiaroHAJNEH MepIeHANKYIIpHA
0o 110T0 CTOPOHU.

3HaAWIITh IepUMeTpP IPIMOKYTHOI'O TPUKYTHHUKA, AKIIO Oicek-
TpHUca MPAMOro KyTa JiJIUTh riIOoTeHy3y Ha BiApisKu 3aBIOBKKU
30 cm i 40 cm.

SHalAiTh HEPUMETD IPAMOKYTHOTO TPUKYTHUKA, AKIINO Oicek-
Tpuca TOCTPOro KyTa JiJMNTh IPOTUJIEKHUI KaTeT HA BiApisku;
3aBIOBXKN 24 cm i 51 cm.

Hawmo Bimpisok s3aBmoB:kKu 1. IloOymyiiTe Bimpisok, AKUHA mO-
piBuioe: 1) \/E; 2) \/5; 3) J7.

Hamo Bimpisok s3aBmoB:kKu 1. IToOymyiiTe Bimpisok, AKUHA mO-

piemoe: 1) +/3; 2) /6.
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23.32.°

23.33.°

23.34.°

23.35.°

23.36.°

23.37.°

23.38.°

23.39.°

23.40.°

23.41”°

23.42.°

23.43.°

23.44.

23.45.”

OcuoBu piBHOOiIUHOI Tpamerii mopiBHIOIOTHL 12 cm i 20 cwm,
a miaroHasb € OiceKTpHCOIO Tymoro KyTra Tpamernii. 3HaigiTs
III0 JiaroHaJb.

OcHoBu TIPAMOKYTHOI Tpamerii gopisuiooTs 18 cm i 12 cwm,
a JiaroHaJib € 0iCEKTPHCOIO0 TOCTPOTO KyTa Tpamernii. SHaiIiTh
III0 JiaroHaJb.

V¥V koui mo pisuHi 60Ku Bif fioro IIeHTPa MPOBEAEHO ABi mapaJeib-
Hi xopau 3aBmoBxkKU 16 cm i 32 cm. Bigcrams mik xopmamu
mopiBHoe 16 cm. 3HaIiTE pamiyc KoJa.

V¥ kouii mo oguH 6iK Bin fioro IeHTpa IPOBEAEHO ABi mapaJjeabHi
xXopau 3aBHOB:KKHU 48 cMm i 24 cm. BigcraHp MiK Xopmamu mo-
piBHIOE 12 cM. S3HAUAITHL pagiyc KoJia.

Pagiyc xosa, BIrcasoro B piBHOOEIpeHN TPUKYTHUK, JOPiBHIOE
12 cm, a BificTaHb BiJ BepIInHY PiBHOOEAPEHOr0 TPUKYTHUKA [0
menTpa Koja — 20 cm. S3HaAWIITH IEPUMETP SAHOT0 TPUKYTHUKA.
Touka AOTUKY KOJia, BIIMCAHOTO B INPAMOKYTHY Tpalellito, mi-
JIUTH i1 6i7bINly OCHOBY Ha Biapisku 3aBmoB:kKu 20 cm i 25 cm.
O06unCaiTh IepuMeTp Tpalmerrii.

Touka HOTHMKY KOJia, BOMCAHOTO B IPAMOKYTHY Tpallelit, mi-
JUTH Ii MEHIIy OCHOBY Ha Binpisku 3aBHoB:KKU 6 cM i 3 cM.
OG6uucIiThL mepuMeTp Tparerii.

Kareru mpAMOKYTHOTO TPUKYTHHUKA HOPiBHIOIOTH 18 cM i 24 cm.
3HalIiThL 6iCeKTPUCY TPUKYTHUKA, IPOBEIEHY 3 BePIIIUHU MEH-
IITOT'0 TOCTPOT0 KyTa.

Menianu AM i CK tpukytHuka ABC nepneHAUKYIApHi. SHA-
IiTh CTOPOHU TPUKYTHUKA, AKIIO0 AM =9 cm i CK = 12 cMm.
Y rtpurytHuky ABC wmenianu BM i CK mnepuneHIUKYJIAPHI
Ta mepeTHuHAIThcsa B Toulli O. 3Ha#miTh Biapisox AO, SKIIO
BM =36 cm i CK = 15 cwm.

HoBeniTh, 1m0 Ajaa Oyab-AKol Touku X KoOJa, OMKMCAHOTO Ha-
BKOJIO mpaMoKyTHuKa ABCD, cyma XA? + XB? + XC? + XD?
€ BeJINUMHOIO CTAJIO0.

Yepes Touky A, AKa JEKUTH I103a KOJIOM, IPOBEIEHO A0 HHOTO
IOTHUYHY Ta ciuny. Bigcraus Big TOUKH A 10 TOUKU AOTUKY HO-
piBHIOE 16 cM, a 10 OfHi€l 3 TOUOK MEePeTUHY CiuHOI 3 KOJIOM —
32 cMm. 3HalifiTh pagiyc KoJjia, AKIIO CiuHa BifgmajeHa BiJ oro
IeHTpa Ha 5 cM.

HoBexniTh, 1110 KOJIM B Tpalellii AiaroHasi mepueHInKyasapHi, To
cyMa KBaJpaTiB JiaromaJeil TOpiBHIOE KBaapaTy CYMU OCHOB.
Hagkomno TpukyTHuka ABC onucaHo KoJjo. J[oTuuHa [0 IIHOTO
KoJia, IIpoBeieHa B TouIlli B, mepunenaukyaspHa g0 cropouu AC.
3uaiaite cropony AC, akimo AB = 20 cm, BC = 15 cwm.
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23.46.” Touka H — oproneHTp Tpukytuuka ABC, R — paaiyc #oro
ommcaHoro KoJja. Mosexits, mo AH? = 4R? — BC2.

23.47." Y npsmoxytHOMy TpuKyTHUKY ABC (ZC = 90°) Bimomo, 110
AC =1 cMm, BC = 3 cm. Ha croponax BC i AB AK Ha rinoTeHy3ax
mo3a TpuKyTHUKOM ABC 1106y 10BaHO pPiBHOOEAPEHI IPAMOKYTHI
TpukyTHUKYU BKC i BDA. 3Haiiaits Biapisox KD.

23.48." Ha rinorenysi AB piBHOOEAPEHOI'0 IPAMOKYTHOI'O TPUKYT-
Huka ABC mosmaueHo Touku M i N rtak, mjo LMCN = 45°
(AM < AN). Hosenits, 1m0 AM? + BN? = M N2,

Léi MIATOP

Bu BuBUMIN 3HAMEHUTY TeopeMy, AKa HOCUTDL iM’ s BUAATHOTO JaB-
HbOrpenbKoro Buenoro Iligaropa.

HociimxeHHsT cTapolaBHIX TEKCTiB CBiguaTh, 110 TBEPAKEHHA Iiel
Teopemu Oyjo Bimome 3amoBro mo Iliparopa. Homy :x ii mpunmcyoTsb
ITiparoposi? Ckopimr 3a Bce Tomy, 1o came Iliarop BuHAMIIIOB 10-
BeJeHHS I[bOT0 TBEPAKEHHS.

IIpo :xxurtsa Ilidharopa majo 110 BiJoMO JOCTOBip-
HO. Bin HapomuBcsa Ha rpenbkoMy ocTpoBi Camoc. 3a
JereHmamMu, BiH OaraTo IOAOpPOKyBaB, HaOyBamuu
3HAHb 1 MYAPOIIIiB.

ITicnsa Toro ax Iliparop ocenuBes B rpelbKiii KOJIO-
Hii KporoHn (#a miBxui ITanii), HaBKoJ0 HBOTO chHOPMY-
BaJIOCs YHCJIeHHEe KO0JIO BilaHNX YUYHIiB Ta OJHOIYMIIiB.
Tax BuHUK mmidaropilicbkuii coios (ab0 KPOTOHCHKE
6parcTBO). ByimB 1poro coio3y OyB HACTiJIBKM 3HAU-
HUM, II0 HaBiTh Kinbka cToiiThk mo cmepri Ilidaropa
baraTo BeaumKux mareMaTukiB CTapogaBHBOTO CBITY
HasuBaJau cebe miaropiimamu.

Midarop
(VIcr. noH. e.)

24. TpyroHoMeTpU4Hi PyHKLiT rocTporo Kyta
NPSMOKYTHOIO TPUKYTHUKA

Ha pucysky 24.1 300paskeHO OPAMOKYTHUU TPUKYTHUK ABC
(£C =90°). Haragaewmo, 110 kateT BC Ha3UBAaIOTH MPOTUJIEKHUM KYTy A,
a kareT AC — TPUIETIUM 0 IIHOTO KyTa.

Ozumauyennsa. CHHYCOM rocTporo Kyra IpSMOKYTHOTO TPUKYTHUKA
Ha3UBAIOTh BiTHOIIEHHS MPOTUJIESKHOTO KaTeTa 0 rilmoTeHy3H.
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/| C
c b a “
N [] o o
A Ue a AL 45
Puc. 24.1 Puc. 24.2 Puc. 24.3

Cunyc KyTa A mo3HAUYalOTh Tak: sin A (uuraioTh: «cuHyc A»). Ilnsa

roctpux KyTiB A i B npaMokyTHOT0o TpuKyTHuUKa ABC MaeMo:

. BC . AC
A=2% ginB=2%,
sin Ssin

a5 IpAMOKYTHOTO TPUKYTHUKA, 300paKeHOT0 Ha PUCYHKY 24.2,
. a . b
MOJKHA 3ammcaTu: sin a=—, sin B=-.
c C

Posriaremo mpAMOKYTHUH piBHOOeapeHui TpuKyTHUK ABC (LC =
= 90°), y akomy AC = BC = a (puc. 24.3).

Maemo: AB=+a?+a®=a+2.

. BC . .
3a o3HAUeHHAM sin A =—=, 3Bifcu sin A =

a 1 \/5

=—==—. Bauuwmo,
a2 2 2

1[I0 CHHYC F'OCTPOr0o KyTa IPAMOKYTHOIO PiBHOOEAPEHOTO TPUKYTHHUKA
He 3aJIeXKUTH BiJi pOBMipiB TPUKYTHUKA, 00 OTpPUMaHe 3HAYEHHSA CUHY-

12

ca OgHaAKOBe /JIsI BCix 3HaueHb a. OcKkiibKkyu /A =45°, 1o sin 45° = E =
ITeit samuc He MOB’A3YIOTH i3 KOHKPETHUM IIPAMOKYTHUM PiBHOOEAPEHUM
TPUKYTHUKOM.

V3araimi, kw0 zcocmpuil Kym 00H020 NPAMOKYMHO20 MPUKYMHUKA
OdopieHioe zocmpomy Kymy 0pyz0z0 NPAMOKYMHO20 MPUKYMHUKA, MO
CUHYCU YUX KYmie pi6Hi.

Cupasni, I1i IPIMOKYTHI TDUKYTHUKH € TTOAIOHUMHY 34 IIEPIIIOI0 O3HAa-
KO0 moAi0HOCTI TPUKYTHUKIB. ToMy BimHOIIIEHHS KaTeTa [0 TilloTeHy3u
OJHOTO TPUKYTHUKA MOPiBHIOE BiJHOINEHHIO BiAIOBiZHOTO KaTeTa M0
rirnoTenysu APyroro TPUKYTHUKA.

Hanpuxnan, sanuc sin 17° MosKHa BifHeCTH 10 BCiX KyTiB, rpagycHi
Mipu AKUX MTOPiBHIOIOTH 17°. 3HAUEHHS IIHOT0 CUHYCAa MOKHA O0UMCIUTHI
OIVH pas, BUOPABIIU JOBiJIbHUNA MPAMOKYTHUIN TPUKYTHUK 3 TOCTPUM
KyTom 17°.

OTixe, cunyc zocmpozo Kyma 3anexrcumsv minvKu 6i0 6elULUHU
yb020 Kyma.

Osnauvennda. KocuHycoM rocTrporo Kyra HpPSIMOKYTHOTO TpH-
KYTHUKA HA3WBAIOTh BiHONIEHHS IMPUJIETJIOT0 KATETAa [0 TillOTeHY3H.

Kocunyc Kyra A mo3HaYaOTh Tak: coS A (UUTAIOTh: «KOCUHYC A»).
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s roctpux KyTiB A i B npamMokyTHoro TpukyTHuKa ABC (puc. 24.1)

MOXKHa 3alliCcaTu:
cosAzﬁ, cosB=%.

3asHaumMMoO, II[0 KaTeT IPAMOKYTHOTO TPUKYTHUKA MEHIIUN Bif
#ioro rinoTeHy3u, a TOMY CUHYC i KOCUHYC 20cmpoz0 Kyma meHuli 6i0 1.

Osnauvenna TaHreHcoM rocTporo Kyra HpaMOKYTHOTO TPUKYT-
HUKa HA3UWBAIOTh BiTHOIIEHHS IPOTUJIESKHOTO KAaTeTa 0 IIPUJIETJIOro.

Tanresnc xKyta A mo3HavamTh Tak: tg A (UUTaioTh: «TaHreHC A»).

Ha roctpux KyTiB A i B npamokyTHoro TpukyTHUKa ABC (puc. 24.1)

MOYKHA 3alMCATH:
tgA:E, thzﬁ.
AC BC
O3znauvennsa. KoraHnreumcom TOCTPOro KyTa HNPAMOKYTHOTIO
TPUKYTHUKA HA3UBAKOTH BilIHOIJ.IeHH}I IIpUJIerJaoro Karera a0 InmpoTu-

JIESKHOTO.
Koranrenc Kyra A mosdHauatTh Tak: ctg A (UUTAIOTh: «KOTAaHTEHC A»).

Hs roctpux KyTiB A i B mpaMokyTHoro TpukyTHuka ABC (puc. 24.1)
MOXKHA 3aIlHCaTHU:

AC BC
A="— B==—.
ctg A=pe ct8B=70
I IpAMOKYTHOTO TPUKYTHUKA, 300paKeHOro Ha PUCYHKY 24.2,
b a a b b a
3aIIMnCyIoTh: cOSOo.=—, cOS B=—, t ==, t =—, ct ==, ct ==,
IACYIOTh o= p="rtga=,, tgP="), ctga=_, ctg f=7

Sk GyJ10 BCTAHOBJIEHO, CUHYC KyTa 3aJIe:KUTh TiIbKHU BiJl BRINUNHUI
KyTa. MipKyoun aHAJIOTiYHO, MOKHA JilTH TAKOTO BUCHOBKY:

KOCUHYC, MAHZEHC | KOMAH2ZEHC 20CMPO20 KYMa 3aLeHamsb milbKu
610 6elUYUHU Yb0O2Z0O KYyma.

VYzaramii, KO:KHOMY TOCTPOMY KYTY O BiATIOBifae €IWHE YMCJIO —
3HaueHHA cuHyca (KocHHyca, TaHTeHca, KOTaHTeHca) Iboro KyTa. Tomy
3aJIe’KHICTh 3HAUeHHA cuUHyca (KOCHMHYyca, TaHTeHca, KOTaHTreHca) To-
CTPOT0 KyTa BiJi BEJINUYMHU IIHOT0 KyTa € (PyHKITioHAJIbHOW. DYHKIIiIO,
AKa BigmoBizae I1iil 3a/1€KHOCTi, HA3WBAIOTh TPUTOHOMETPUYHOK0. Tak,
y=sina, y=cosa, y=tga, y=ctga — TpuroHomerpuuHi GyHKIii,
apryMeHTaMmu AKUX € T'OCTPi KyTu.

3 maBHiX yaciB JI0aM CKJIaLANN TAOIUIII HAOIMKEHNX 3HAUEeHb TPHU-
TOHOMETPUYHUX (PYHKI[IN 3 JeAKUM KPOKOM, OJUH Pa3 O0UUCIIOIOUN
3HAUEHHA TPUTOHOMETPUYHUX (PYHKIIN AJA KOHKPETHOTO apryMeHTY.
ITorim 1i TaGAUIll IMTUPOKO BUKOPHCTOBYBAJIN B 6araThbox rajayssax Ha-
VKU U TEeXHIKHU.

Y Ham vyac sHaYeHHS TPUTOHOMETPUUYHUX (PYHKI[IA IOCTPpUX KYTiB
3PYYHO 3HAXOAUTU 3a AOIIOMOTOI0 MiKPOKAJIBKYJIATODA.
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TaHreHC i KOTAHTE€HC TOCTPOrO KyTa MOKHA BUPASUTH Yepe3 CUHYC
1 KocHHyC IILOTO caMoro KyTa. Po3risgHeMo OpAMOKYTHUN TPUKYTHUK

a b
(puc. 24.2). Barmmremo: ot =€ =% _tgq 5% _c b_ ctg a. Orxe,
cosoo b b sina a a
. c c
OIEPIKYEMO TaKl hOpMyJin:
t a:Sina ct oL:cosoc
g cosa’ g sina

3ayBasKUMO, II[0 TAHTEHC i KOTAHTEeHC OJJHOTO ¥ TOI'0 CaMOI'0 I'OCTPO-
ro KyTa € B3a€MHO O0EpHEHUMU YHCJIaMU, TOOTO Mae Micile PiBHIiCTb:

I tga-ctga=1 |

3a teopemorio ITiparopa a®+b? =c? O6uxsi wacTunu miei piBHOCTI

2 2
momginmumo Ha c?. Maemo: (g) +(2) =1. VYpaxoBymouu, II0 sinazg,
c C c

COS 0L = ~, OTPUMAEMO:
¢ (sin @) +(cos ) =1.

Ipuitnaro samucyBatu: (sino)?=sin? a, (cosa)?=cos® a. 3Bimcum

MaeMo:

sinfa+cos?a=1

ITro Gopmysy Ha3UBAIOTh OCHOBHOI) TPUTOHOMETPHYHOI TOTOM-

HiCTIO.
. a . b b
3asHauuMo, 110 cos B=sino ==, sin f=cosa=-, tg B=ctga=—,
c 4 a

ctg P=tga= %. Ockinbru B=90°—oa, To omep:kyeMo Taki dopmysin:

cos (90° — a) = sin a

sin (90° — a) = cos a

tg (90° —a) =ctg a

ctg (90° —a) = tg a
V2

Mu B:xe 3HaeMoO, 1110 Sin 45° =5 3uatinemo Temep cos 45°, tg 45°

i ctg 45°. Maemo:

V2

cos 45°=sin (90°-45°)=sin 45°= 7;

V2
o_sin4b° 9 1 ° 1
= =2 =1, ctg 45°= =1
cosds® g O tg 45°

2
3HaliieMo CUHyC, KOCUHYC, TaHTeHC i KoraureHc KyTiB 30° i 60°.

tg 45
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B Posrasauemo npAaMokyTHUM TpuKyTHUK ABC,
y akomy ZC = 90°, LA = 30° (puc. 24.4).
2a a Hexait BC = a. Tozxi 3a BiracTuBicTio Karera,
AKUN JeKUTh mpoTu Kyta 30°, oTpuMyeMO, IO
A e []

B C AB = 2a. I3 teopemu Iliaropa BuUmIMBaE, IO
a AC? = AB? — BC?. Maemo: AC?= 4a? — a? = 3a%

Puc. 24.4 AC =a /3. 3sincu 3naxoxumo: 5
sin 30°=2% =1 ¢os 3oo=u=£’
2a 2 2

2a
1 3 1
tg 30°=—2_=— N2 ¢tg 30°= =3.
& a3 J3 3 & tg 30°

Ockinpku 60° = 90° — 30°, To oTPpUMy€EMO:

sin 60°=cos 30°= g, cos 60°=sin 30°=

tg 60°=ctg 30°=+/3, ctg 60°=tg 30°=§.

3HaueHHS CUHYCa, KOCHHYCa, TaHreHca i KoTanreHca s KyTtiB 30°,
45° i 60° xopucHO 3amaM’ STaTHU.

o 30° 45° 60°
sin a 1 ﬁ ﬁ
2 2 2
cos o ﬁ ﬁ 1
2 2 2
tg a g 1 J3
ctg a J3 1 é

3amaua. [loBeniTs, 1110 ¥ BCiX Tpamerii 3i cuibHOIO 6GiUHOIO CTOPO-
HOIO, BITMCAHUX B OJTHE ¥ Te caMe KOJIO, BiTHOIIIEHHS BUCOTH JI0 CEPeIHbOIL
JiHiI € BeJIMYMHOIO CTAJIOIO.

Poszs’szannsa. HYorupukyrauk ABCD — oxHa
3 Tpamelliii, mpo AKi #aeTbcsa B 3amadi (puc. 24.5).
Ti 6iuna cropona AB € crninbHOIO AJIs BCix Tpameriii. B D

Hexaii ZADB=a. Toxi B ycix Tpamemiax KyT
MiK miaroHaJjiaio Ta 0iJIBIIIOI0 OCHOBOIO JOPiBHIOE O.
ITpoBememo Bucotry BM Ttpamnerii. Bigpisok M D no-
piBHIOE cepenHiit miHil Tpamerii (ZUB. KJIIOYOBY 3a-
magy 1 m. 10).

Q

A

Puc. 24.5
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B

M . .o
Maewmo: D" tg o. Omxe, mys Beix Tpameriii, [0 pO3TJIALA0THCS,

BITHOIIIEHHA BUCOTHU IO CepeNHbOI JiHil mopiBHIioe tg o. A

P

LLlo Ha3MBatoTb CMHYCOM FOCTPOrO KyTa MPSIMOKYTHOMO TPUKYTHIKA?

LLlo Ha3MBatoTb KOCMHYCOM FOCTPOro KyTa NMPSMOKYTHOrO TPUKYTHMUKA?
LLlo Ha3MBatoTb TAHFEHCOM FrOCTPOrO KyTa NMPSMOKYTHOIO TPUKYTHMKA?
LLlo Ha3MBatoTb KOTAHEHCOM FOCTPOrO KyTa MPSIMOKYTHOMO TPUKYTHMKA?
Big 4oro 3anexartb CUHYC, KOCUHYC, TAHreHC | KOTaHreHC KyTa?

Ak NoB'A3aHi Mix cobolo tg a, sin o i cos ao?

Ak NoB’'A3aHi Mix cobolo ctg o, sin o i cos o.?

Ak noB’'A3aHi Mix cobolo tg a i ctg a?

AK noB’si3aHi Mix cobolo sin a i cos a.?

W NoUAEWN:S

10. Yomy popisHioe sin (90° — a)? cos (90° — a)? tg (90° — a)? ctg (90° — a)?
11. Yomy popiBHIOE sin 45°7 cos 45°7 tg 45°? ctg 45°7
12. Yomy popiBHioe sin 30°? cos 30°? tg 30°7 ctg 30°?
13. Yomy popiBHioe sin 60°7 cos 60°? tg 60°? ctg 60°?

WBHPABM -

24.1.°

24.2.°

24.3.°

24.4.°

24.5.°

24.6.°

Karer i rimoreny3a IpsIMOKYTHOTO TPUKYTHUKA BiAIIOBITHO 10-
piBHIOIOTE 8 cM i 10 cMm. S3HAUAITE:

1) cunyc KyTa, AKUN JEeKUTb IPOTU MEHIIIOTO KaTeTa;

2) KOCUHYC KyTa, SKUH IIPUJIATac A0 OiJbIIIOT0 KaTeTa;

3) TaHTeHC KyTa, IPOTUJIEKHOT0 MEHIIIOMY KaTeTy;

4) KoTaHTeHC KyTa, IPUJIETJOT0 A0 OiJBIIIOT0 KaTera.

Kareru mpAMOKYTHOrO TPUKYTHUKA JOPiBHIOWTH 3 ¢cM i 2 cM.
SHaUIiTh:

1) TaHTeHC KyTa, IPUJIETJIOTO M0 OiJBIIIOT0 KaTeTa;

2) CUHyYC KyTa, IIPOTUJIEKHOT0 MEHIIIOMY KaTeTy;

3) KOCHHYC KyTa, IPUJETJIOro N0 OiJbIIIOro KaTeTa;

4) KoTaHTeHC KyTa, IPOTUJIEKHOT0 OLJIBLIIIOMY KaTeTy.
3HalIiTh 3HAUEHHS BUPAa3y:

1) cos? 45° + tg? 60°;  2) 2 cos? 60° — sin? 30° + sin 60° ctg 60°.
3HalIiTh 3HAUEHHS BUPAa3y:

1) cos? 30° — sin? 45°; 2) 3 tg? 30° + 4 tg 45° + cos 30° ctg 30°.
Y tpurkytaury ABC Bimomo, mo ZC = 90°, BC = 77 cm, AB =
= 125 cMm. 3HAHAITH CUHYCHU TOCTPUX KYTiB TPUKYTHUKA.

Y tpurkyraury ABC Bimomo, 1mo ZC = 90°, BC = 41 cm, AC =
= 20 cm. 3HAUIITh KOCUHYCHU TOCTPUX KYTiB TPUKYTHUKA.
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24.7.°

24.8.°
24.9.°

24.10.°

24.11°
24.12.°

24.13.°

24.14.°

24.15.°
24.16.°

O—

24.18.°

24.19°

24.20°

24.21.°

O

3HaigiTh sin o, tg o i ctg o, AKIO0 cosa =

.

[y

3HaigiTe cos B, tg B i ctg B, axkmo sin f= =
OcHoBa piBHOOEIPEHOTO TPUKYTHUKA AOPiBHIOE 24 cM, a OiuHa
cropoHa — 13 cm. 3HAUAITL CUHYC, KOCUHYC, TAHTeHC i KO-
TaHTeHC KyTa MijK 0iYHOIO CTOPOHOIO TPUKYTHUKA Ta BUCOTOIO,
TPOBEJIEHOIO 0 HOTO OCHOBU.

Biuna cTtopoHa piBHOOEAPEHOTO TPUKYTHUKA AOPiBHIOE 17 cM,
a BHCOTa, MpPOBeIeHa M0 OCHOBU, — 8 cM. 3HAWAITH CHHYC,
KOCUHYC, TAHTEHC i KOTAHTeHC KyTa IPU OCHOBi TPUKYTHUKA.
3HalgiTe KyTu pomba, miaroHasi AKOTO OOPiBHIOIOTH 4 cM
i 443 cwm.

3HaWAiTh KYTU MiXK JiaroHaJLI0 IPIMOKYTHHUKA Ta HOTO CTO-
poHaMu, TOBXKUHU AKUX HOPiBHIOIOTH J3 emi 8 cem.

V¥ piBHOGiuHi# Tpamenii ABCD Bimomo, mo AB = CD =9 cwm,
BC =10 cm, AD = 14 cm. 3Ha#igiTh CUHYC, KOCUHYC, TAHTEHC
i KoTaHreHC KyTa A Tpamerii.

Y npamoxyTHi# Tpamerii ABCD Bigomo, mo BC||AD, /A =
= 90°, AB =4 cm, BC = 8 cm, AD = 12 cm. 3HaAlAiTL KyTH
Tpareirii, 1[0 MPUJATAIOTH A0 ii 6iabIol 6iUuHOI CTOPOHMU.

3

HoBeniTh, 1110 TAHTEHCU TOCTPUX KYTiB IPAMOKYTHOTO TPUKYT-
HUKa € B3BA€EMHO O0EPDHEHUMU YKUCIAMU.
24.17.° [loBemiTh TOTOXKHICTD:

Yu mMolke cCUHYC KyTa AopiBHIOBaTH: 1) V2; 2)

1) 1+tg2a=—1—; 2) 1+ctglo=—1—,
COS o sin- o

3HalIiTh 3HAUEHHS BUPAa3y:

1) sin? 18° + sin? 72°; 2) cos® 36° — sin?® 54°.

Karetu npAMOKYTHOTO TPUKYTHUKA AOoPiBHIOIOTE 30 cM i 40 cMm.
3HalIiTh CUHYC, KOCUHYC, TAHT'€HC i KOTAHIreHC KyTa Mix Me-
IiaHOIO Ta BUCOTOIO, TPOBEJEHUMHU 1O TilIOTEHY3HU.

YV rtpurkytauxky ABC Bimomo, 1m0 AB = BC, BD i AM — Bucotu
TpuKkyTHUKa, BD : AM = 3 : 1. 3uaiigits cos C.

Y rpukytaury ABC Bigomo, 1m0 AB = BC, BD i CK — Bucortu

TPUKYTHUKA, COS Az%. 3uarigite Bignomenusa CK : BD.
24.22.° [ToBeniTh, 10 pafiyc BIHUCAHOTO Koja TpukyTHuKa ABC
MO:KHa obumcauTu 3a popmyJiow r =(p— BC) tg %, e p — miB-

nepumerp TpukytHuxka ABC.
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24.23.” IlosexiTs, mo kytu ABC i DEF, 306paxeHi C
Ha pucyHky 24.6, piBHi. E B //[

24.24.” Y piBHOGempeHOMY TPUKYTHUKY ABC Bifn- v

A
HomlenHs Bucotu BD o ocmoBu AC [no-
piBHIOE J3. Ha croponi BC mosHaueHO D
Touky M Tak, mo BM : MC =1 : 2. 3uaii- F
oits Kyt MAC.

O 24.25. HoBeniTs, 1110 BiicTaHb BijJ BePIIIN-
HU A TOCTPOKYTHOTO TpuKyTHUKa ABC 1o oprorenTpa H MokHa
obuucyauTtu 3a popmysaoio: 1) AH = 2R cos A; 2) AH = BC ctg A.

24.26.” 3uaiigiTe KyT C rOoCTPOKYTHOrO TPUKYTHUKA ABC, SKIIO Bix-
craub Big BepmuHu C 10 OPTOLEHTPa TPUKYTHUKA AOPiBHIOE
paziycy ommcaHOTO KoJja.

24.27.” BucoTu rocTpoKyTHOTO TpUKYTHUKA ABC IepeTuHaoThCA B TOU-
i H. Bigomo, 1o CH = AB. 3uaiigite Kyt C TpukyTHuka ABC.

24.28.” BukopuctoByouu TeopeMy UeBHu, JOBEIiTh, 1[0 BUCOTU I'OCTPO-
KYTHOTO TPUKYTHUKA IIEePETUHAIOTHCA B ONHIIl TOUIIi.

24.29.” Koo, IeHTP AKOT0 HaJNEeXXUTh cTopoHi AC TpukyTHuka ABC,
IOTUKAEThCA 10 cTopid AB i BC y Toukax M i N BigmoBimHo.
HoBenits, mo Bigpisku CM, AN i Bucora BF mepeTUHAIOTHC
B OJHIN TOUYIIi.

Puc. 24.6

25. Po3B’A3yBaHHSA NPAMOKYTHUX TPUKYTHUKIB

Ha pucyury 25.1 300pakeHo IPAMOKYTHUHN TPUKYTHUK 3 TOCTPUMU
KyTaMu o i B, KaTeTu AKOro JOPiBHIOIOTH a i b, a TinmoTeHys3a AOPiBHIOE C.
3a 03HAaUEHHSAM CHHYCa I'OCTPOTO KyTa IPAMOKYTHOI'O TPUKYTHUKA

. a . b . . .
sina=-=, sin B==. 3Bigcu a=csina, b=csin f.
C c

OTixe, Kamem nPAMOKYMHO20 MPUKYymMHuKka 0opiénioe 006ymry
2inomeny3u HA CUHYC KYma, nPOMULEHHO20 YbOMY Kamemy.

3a 03HAUEHHAM KOCHHYCa I'OCTPOTO KyTa IIPAMO-
o KYTHOTO TPUKYTHUKA COS Ol :g, cos B= %. 3Bigcu b =
=ccosa, a=ccosf.

Orxe, Kamem NPAMOKYMHO20 MPUKYMHUKA
dopienioe 0ob6ymKy zinomeny3u HA KOCUHYC KYyma,
B npuneznozo 00 yb0z0 Kamema.

3a O03HAUEHHAM TAHTEHCA I'OCTPOr0 KyTa IIPAMO-

a
KYTHOTO TPUKYTHHUKA tga:%, tg B:%. 3Bigcu a =

Puc. 25.1 =btga, b=atg p.
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OTixe, Kamem NPAMOKYMHO20 MpuKymHuxka 0opiénioe 0obymry
dpyzo0z0 Kamema HA MAH2EHC KYma, NPOMULEHHO20 NePULOMY Ka-
memy.

a

OckinbKu tgoczg, T™O b=—-.
b tg a

Otrxe, Kamem nPAMOKYMHO20 MPUKYMHUKA 00piéHIOE wacmuyi
6i0 Odinennsa 0pyzozo0 kKamema HA4 MAHzEeHC KYyma, npuneznozo 00
nepuiLozo Kamemda.

3a 03HaUEeHHSM KOTAHTeHCA T'OCTPOTO KyTa IPAMOKYTHOTO TPUKYT-
HUKa ctg o= 2, ctg B= %. 3Bigcu b=actga, a=bctg P.
a

Ot:xe, Kamem npPaAmMOKYmMHOzZ0 MPUKYmHukra 0opieHioe dodymky
0pyz020 Kamema HA KOMAH2EeHC KYma, npunieznozo 00 nepuLozo kKa-
mema.

. o . a . b a . b

3 piBHOCTel sin aa== i coso == OTPUMYEMO: C=— ic= .

C C sin o cos o

Orixe, 2inomeny3a npamoKymnozo mpUKYmHuKra 00piéHIo€ wacmuyi
6i0 Jinenna Kamema HA CUHYC NPOMULEHCHOZ0 UOMY KYyma;

2inomeny3a NPAMOKYmMH0O20 mpuKymHuka 00piénioe wacmuyi 6i0
JineHHA Kamema HA KOCUHYC npunieznozo 00 Hb020 Kyma.

Po3B’a3aTi NPAMOKYTHHI TPUKYTHUK O3HaUa€ 3HAWTU OO CTOPOHU
7 KyTU 3a BiIOMHUMU CTOPOHAMH Ta KyTaMHU.

Hasgeneni Buirie mpaBmja JaoTh 3MOT'Y PO3B’A3yBaTU IPIMOKYTHUI
TPUKYTHUK 34 OJHI€I0 CTOPOHOIO TA OAHUM TOCTPUM KYTOM.

Y samauax Ha po3B’A3YBaHHS IMPAMOKYTHUX TPUKYTHUKIB, AKIIO
He O0yMOBJIEHO iHINle, MPUUHATO Taki mosHauewHsa (quB. puc. 25.1):
¢ — rinoTenysa, ai b — xareTu, o i B — KyTu, IPOTUJIEKHI KaTeTaM a
i b BimmosigHO.

3agaua 1. Po3B’aAXiTh IPAMOKYTHUIN TPUKYTHUK 3a KATETOM
i roctpum KyToM: a = 14 cm, o = 38°. (3HAUEHHS TPUTOHOMETPUUHUX
(GYHKIIiY 3HANIITH 3a JOIMMOMOI'0I0 MiKPOKAJIBKYJIATOPA Ta OKPYTIJIITh IX
0 cOTUX. SHAUEHHS MOBXKUH CTOPiH OKPYIJIITH MO MECATHUX.)

Poss’azannsa. Maemo:

B=90°-0=90°-38°=52%

b=atg p=14tg 52°~14-1,28~17,9 (cm);

a 14 14

¢ Sino sm3s 0,63 220 (M)

Bidnosidwv: ¢ ~ 22,6 c™m, b~ 17,9 cMm, = 52°. A

3asHauuMo, IO I[I0 3aJauy MOKHa OyJ0 pos3B’aA3aTH i B iHIIWI
crmoci6: HaApPUKJIAL, 3HAWTU TiOTEeHY3y, BUKOPUCTOBYIOUM TEOPEMY
ITigparopa.




25. Po3B's13yBaHHA NPSAMOKYTHNX TPUKYTHUKIB 157

Samaua 2. Po3p’aXiTh NPAMOKYTHUI TPUKYTHUK 32 KaTETOM
i rimorenysoio: a = 26 cm, ¢ = 34 cMm.
Pose’as3anna. Maemo: sina=%=%:0,7647....
O06unCII0EMO KYT O 3a HOIOMOT0I0 MiKpOKaJIbKyJaATOpPa: a ~ 50°.
Toxi B ~ 40°.
b=csinpB~34sin40°~34-0,643~21,862~21,9 (cm).
Bidnogids: b~ 21,9 cm, a ~ 50°, B ~ 40°. A

3amaua 3. Bucora AD tpukyruuka ABC (puc. 25.2) gijinuTse ioro
cropony BC ma Bigpisku BD i CD Taki, mo BD =2 V3 cMm, CD = 8 cwm.
3uaigiTe cropouu AB i AC, akimo £B = 60°.

Pose’azanunasa. Is rpukyrauka ADB (L/ADB = 90°) orpumyemo:

AD=BDtg B=2/3tg60°=23-/3=6 (cwm);
243
- cstB :cos\é—()" :2\/5:324\/5 (caa).
Iz Tpuryrauxka ADC (LADC = 90°) orpumyemo:
AC=vAD? + DC? =67 +82 =10 (cm).
Bidnoeidv: 43 cm, 10 cu. A

3agmaua 4. Biura cTopoHa piBHOOEIPEHOr0 TPUKYTHUKA TOPiB-
HIOE b, KyT IIpU OCHOBi JOpiBHIOE 0. S3HAWAITH paaiyc KoJia, BIHUCAHOTO
B TPUKYTHUK.

Poss’aszannsa. Y tpukyraury ABC (puc. 25.3) AB = BC = b,
ZBAC = o. IIposBegemo Bucoty BD.

Is TpuxkyTaUKa ADB (LADB = 90°) otpumyemo: AD = AB cos /BAD =
=b cos a.

Touxka O — IeHTP KoJa, BuucaHoro B TpukyTHuk ABC. Orixe,
Touka O HajxeKuthb BucoTi BD i Gicektpuci AO Kyra BAC. OcKinrbKu
OD 1 AC, To BOHCaHe KOJIO HOTHUKAEThCA A0 cTopouu AC y Touri D.
Taxum unzaom, OD — paniyc BImcaHoro KoJia. Bigpizsox AO — 0Oicek-

Tpuca kyra BAD, tomy LOAD = %ABAD -2,

A B

C B
D A D C

Puc. 25.2 Puc. 25.3
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Iz rpuxkytauka ADO (LADO = 90°) oTpumyemMoO:
0D=ADtg40AD=bcosoctg%.

Bidnogidbo: bcosatg%. A

‘l) 1. SIK MOXHa 3HaNTK KaTET NPSAMOKYTHOrO TPUKYTHMKA, SKLLIO BiIOMO rinoTe-
o Hy3Y Ta KyT, NPOTUNEXHWI LIbOMY KaTeTy?
2. $IK MOXHa 3HaNTK KaTeT NPSAMOKYTHOIO TPUKYTHMKA, SKLLIO BiAOMO rinote-
Hy3y Ta KyT, NpUNernuin Ao Luboro Kateta?
3. SIK MOXHa 3HaMTK KaTeT NPSIMOKYTHOMO TPUKYTHKKA, SKLLO BIiAOMO APYrim
KaTeT i KyT, NPOTUNEXHUIA LyKaHOMY KaTeTy?
4. K MOXHa 3HaNTW KaTeT NPSIMOKYTHOMO TPUKYTHMKA, SKLLO BILOMO Apyruiz
KaTeT i KyT, NpUNernuMm Lo LyKaHoro kateta?
5. fIk MOXHa 3HaWTK rinoTeHy3y NPSMOKYTHOMO TPUKYTHMKA, SKLLO BifOMO
KaTeT i NPOTUNEXHNI LibOMY KaTeTy KyT?

6. Sk MOXHa 3HANTW riNOTEeHy3y NPAMOKYTHOIO TPUKYTHMKA, SKLLO BiAOMO
KaTeT i NpUNEernuin 4o LUboro KaTeta KyT?

BMPAB/ T

25.1.° ¥V tpuxkytaury ABC Bigomo, 1o ZC = 90°. 3HafigiTh CTOPOHY:
1) BC, aximio AB =12 cwm, sinA:%;

2) AC, axiio AB = 21 cMm, cos A = 0,4;
3) AC, axmio BC = 4 cm, tg A = 1,6;
4) AB, sxmo BC = 14 cm, cosB=%;
5) AB, akmio AC = 3,2 cwm, sin B = 0,16;
6) BC, sxmo AC = 2,3 cw, th:%.
25.2.° ¥V rpukytuurky DEF Bimomo, 1mo ZE = 90°. 3HaligiTe cTOPOHY:
1) DE, aximo DF = 18 cwm, cos ng;
2) DF, axmo EF = 3,5 cMm, cos F =0,7;
3) EF, sixmo DE = 2,4 cm, tg D =%.
25.3.° VY mIpAMOKYTHOMY TPHKYTHHUKY rimoreHysa mopiBHmoe 17 cwm,

. 8 G .
a CUHYC OJHOTO 3 TOCTPUX KYTiB — 17 3HaUAITh KaTeTu TPU-
KYTHUKA.
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254.°

25.5.°

25.6.°

25.7.°

25.8.°

25.9.°
25.10.°

25.11.°

25.12.°

25.13.°

25.14.°

25.15.°

limoreHysa IPAMOKYTHOTO TPUKYTHHKa nopiBHioe 10 cwm,
a KOCcHHYC OfHOro 3 roctpux KyTiB — 0,8. 3HaiigiTh KaTeTu
TPUKYTHUKA.

Karer npAMOKYTHOr0 TPUKYTHUKA AOpPiBHIOE 48 cM, a TaHTeHC

IIPOTUIEKHOTO KyTa — 3%. SHalmiTh APYruil KaTeT i rimore-
Hy3y TPUKYTHUKA.

Y OpAMOKYTHOMY TPUKYTHUKY OOWH i3 KaTeTiB mopiBHioe 12 cM,
a TaureHc mpuiaersioro Kyra — 0,75. 3HaigiTe Apyruii Karer
i rimoTeny3y TPUKYTHUKA.

Po3B’aKiTh NIPAMOKYTHUHM TPUKYTHUK:

1) 3a rimoTeHy30i0 Ta rocTpuUM KyTom: ¢ = 28 cm, o = 48°%;

2) 3a kareToM i rocTpuM KyToM: a = 56 cm, f = 74°;

3) 3a xareTroM i rimoreHysoi: a = 5 cm, ¢ = 9 cMm;

4) 3a gBomMa KarteTamMu: a = 3 cM, b = 7 cMm.

Po3B’soxiTh IPAMOKYTHII TPUKYTHUK 34 BiIOMIMHU eJIeMEeHTaMI:
1) a = 34 cm, a = 55°; 3)b=12 cMm, c = 13 cwm;

2) ¢ =16 cMm, B =18% 4)a =4 cm, b =14 cm.
BukopucroBytoun naHi pucyska 25.4, 3HalAiTH BUCOTY ATUHKU.
Axol goBKkUHMN Mae OyTU MOMKEKHA ApabuHa, 11100 HEeI0 MOXKHA
OyJIO MiZHATHCA HA JaX OYAUHKY 3aBBUIIKHN 9 M, SKII[O CTABUTHU
ii mig xyTom 70° mo moBepxHi 3emuri?

IIpoixaBmiu Bifm cTapTy IpaAMoJiHifiHOIO AiisguKoo moce 300 M,
BeJIOCUIIEUCT OIMMMHUBCA B TOUIIi, po3TalinoBaHiii Ha 11 M Buiie,
Hi’K TOUKa cTapTy. 3HAWIIiTh TaHTeHC KyTa IIiJHOMYy IIIoce Ha
miit gimsHIi.

Ilig axkmM KyTOM majzae Ha 3eMJII0 COHAYHWNI IPOMiHb, SAKIIO
JIOBXKWHA TiHI BiJf BEPTUKAJIBHOI KEePANHU TOPiBHIOE NOBXKUHI
camoi sxepauHU?

Kyt mpu BepiuHi piBHOGEAPEHOTO TPUKYTHUKA AopiBHIOE 120°,
a BUCOTAa, IIPOBeJeHa 10 OCHOBU, — 3 V3 em. 3HaNIiTh CTOPOHU
TPUKYTHUKA.

OcHoBu piBHOOGIUHOI Tpamerrii mopis-
HIOIOTb 8 cM i 12 ¢M, a KyT IIPU OCHO-
Bi — 45°. 3HaligiTe BucoTy Ta 6iuHy
CTOPOHY TpameIrii.

Hiaronasp mapaJjiesorpaMa MepIleH-
IUKYJIAPHA OO0 HOT0 CTOPOHU U JO-
piBHIOE a. 3HAHAITH CTOPOHU TapaJe-
JorpaMa, AKIIIO OOWH i3 HMOro KYTiB
mopiBuioe 30°. Puc. 25.4
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25.16.°

25.17.°

25.18.°

25.19.°

25.20.°

25.21.°

25.22.°

25.23.°

25.24.°

25.25.°

25.26"°

25.27°

25.28.°

CropoHa pomba IOpiBHIOE a, a OAUH i3 #ioro KyTiB — 60°. 3Haii-
IiTh miaromaJsi pom6a.

Bucora BD tpukyrtHuxka ABC npinuth cropony AC Ha Bimpis-
Kum AD i CD raxk, mo AD =12 cm, CD = 4 cm. 3HalAiTH CTOPO-
"y BC, akmo ZA = 30°.

Bucora AF pinuts cropory BC tpukyTHuka ABC Ha Bigpisku BF
i CF. 3uatimite cropony AC, AKIIO CF =413 cMm, ZB = 60°,
a cropoua AB pmopiBHIoe 18 cMm.

I3 Touku D, 1110 JIEXKUTH 1034 IPAMOIO 7, IPOBEIEHO A0 Iriel
npsamoi moxuii DK i DB, AKi yTBOpIOIOTH 3 Helo KyTu 45° i 60°
BifgmoBimHO. 3HAKAITE JOBKUHY IPOEKIil moxuaoi DK Ha mps-
My 1, SKIIO DB=10+/3 cwm.

I3 Touku M, 110 JEKHUTH 034 IPSIMOIO [, IPOBEIEHO A0 ITiel
npamoi moxusi MN i MK, aki yTBopoOTh 3 Heo Kytu 30°
i 45° Bigmosiguo. 3HalAiTL moxuay MK, AKIO IIPOEKIisa II0-
xmynoi MN Ha npamy [ gopiBHioe 4 V3 cm.

KyT npu BepiinHi piBHOOEIpPEHOr0 TPUKYTHUKA AOPiBHIOE [3,
BUCOTAa, IpOBeAeHa a0 6iuHOoi cTopouu, — h. 3HAHIITH OCHOBY
TPUKYTHUKA.

Bucora, mpoBeieHa 3 BEPIIIMHYU IPAMOTO KyTa TPUKYTHUKA, J10-
piBHIOE A, TOCTPUI KYT — 0. SHAUJITH CTOPOHU TPUKYTHUKA.
OnuH i3 KaTeTiB MPAMOKYTHOTO TPUKYTHUKA MTOpiBHIOE a. KyT
MiX IPyr“M KaTeTOM 1 BHCOTOIO, IIPDOBeNEHOIO0 3 BePUINHU
IPSAMOro KyTa, OOPiBHIOE (. 3HAWUAITHL HEBiZOMi CTOPOHU TPU-
KYTHUKA Ta IIPOBEJEHY BUCOTY.

Binpmia miaromans pomba mopiBHIOE d, a TOCTPUH KYT — O.
3HalaiTL CTOPOHY Ta MEHIIY AiaroHaJb poMoOa.

TocTpuii kyT pomba HOpPiBHIOE O, Pajiyc BIIMCAHOTO KOJa — I.
3HalIiTh CTOPOHY Ta miaroHaji pomoa.

Hiaronass piBHOGIUHOI Tpamernii mepneHAUKyIApHA 40 OiuHOL
CTOPOHU Ta YTBOPIOE 3 OCHOBOIO Tparmerii Kyt 30°. 3HaigiTh
BUCOTY Tparelii, AKII0 pagiyc KoJja, OIMMCAaHOTO HaBKOJIO Tpa-
nertii, mopiBHIOE R.

OpmHa 3i CTOPiH TPUKYTHUKA HOPIBHIOE @, IIPUJIETJIi 10 Hel KyTu
IopiBHIOIOTE 45° i 60°. 3HAAITH BUCOTY TPUKYTHUKA, IPOBE-
IeHy IO AaHOI CTOPOHM.

OcHoBHU Tpartellii fopiBHIOOTE 7 cM i 15 cm, a KyTu 1pu OibImiii
ocuoBi — 30° i 60°. 3maiifiTh BUCOTY Ta AiaroHaJji Tpamerii.



N
NMNIOWA MHOIOKYTHUKA § 6 e

BrBumBLIM MaTepian Uboro naparpada, By po3WnpuUTe CBOT YABNEHHS
Npo Taky 3HaMOMy BaM BeIMHMHY, K NOLWa.

HaBumTecs 3HaxoAuUTV NAOLLY Napanenorpama, TPUKYTHWUKA, TpaneLii.
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26. MoHATTA NnoLi MHOroKyTHUKa. Mnowa NpaMoKyTHUKA

3 Tako BEJWUMHOIO, AK IIJIOINA, B YAaCTO CTUKAETECA B IOBCAK-
IEeHHOMY JKWTTi: IJIOINA KBapTUPHU, ILJIOIMIA JAaUYHOI AIJIAHKH, ILJIOIIA
OJIA TOIIIO.

HocBin mimkasye Bam, IO PiBHI 3eMeJIbHI MiIAHKKW MalOTh PiBHI
TJIOIIi; IO IIJIOIa KBaPTUPH AOPiBHIOE cyMi muom ycix il mpuminieHb
(kiMHAT, KyXHi, KOPUIOPY TOIIO).

Bu 3Haete, 1110 mIIOIMi 3eMeNBbHUX MiJIAHOK BUMIPIOIOTH y COTKaXxX
(apax) i rekTapax; ILJIOIi PETiOHiB i Aep:kaB — y KBaApaTHUX Kimome-
Tpax; IJIOIY KBapTUPU — Y KBaApPaTHUX MeTPax.

Ha mux mpakTHUYHUX 3HAHHAX PO IJIOITY OyAYEThCA O3HAUECHHS
TJIOIII MHOTOKYTHHUKA.

Osumauvenna. Ilnmomeww MHOTOKYTHHKA HA3HBAKTh TONATHY
BEJIMYUHY, AKA MA€ TaKi BJIACTUBOCTI:

1) piBHIi MHOTOKYTHUKHM MAaIOTh PiBHi IJIOIIi;

2) AKIO0 MHOTOKYTHUK CKJIAJeHO 3 KiIbKOX MHOTOKYTHHUKIB, TO

Oro MIOIA TOPiBHIOE CyMi IJIONI IIMX MHOTOKYTHHUKIB;
3) 3a OMMHUIIO BUMIipPy IIONIi 6epyTh OMTMHUYHUN KBAAPAT, TOOTO
KBaJIpaT 3i CTOPOHOIO, AKA TOPiBHIOE OMMHUIII BUMIipy JOBKHHU.

BuMmipaTu oIy MHOTOKYTHHUKA — Ile O3HAUa€ IMOPIiBHATH HOTO
IJIOITY 3 TLJIONIEI0 OAMHUYHOIO KBajpaTa. ¥ Ppe3yJabTaTi OTPUMYIOTH
YKCJIOBEe 3HAUYEHHA ILIONIi JaHOTO MHOTOKYTHUKA. Ile umcio mokasye,
Y CKiJIbKM pPasiB ILJIOIa JaHOTO MHOTOKYTHUKA BiAPIBHAETHCS Bil MJIOIITL
OIVMHUYHOTO KBajapara.

Hanpurnazn, AKIIO0 KJIITUHKY BaIllOT0 30IMUTA MPUHAHATHA 3a OOU-
HUYHUHA KBaJpaT, TO ILJIOIA MHOTOKYTHHKA, 300pakeHOoro Ha PUCYH-
Ky 26.1, nopiBHiOBaTMMe 11 KBagpaTHUM OAUHUIAM (KOPOTKO 3alu-
cyiors: 11 ox.2).

3asBuuail OJiA 3HAXOMKEHHSA ILJIOIII BUKOPUCTOBYIOTH (hOPMYJIH,
TOOTO OOUMCJIIOIOTH TIJIOITY MHOTOKYTHUKA 34 MIEBHUMU HOTO BijoMuMu
eleMeHTaMu (CTOPOHAMM, MiaTOHAJISIMU, BUCOTAMHU TOINO). JledAKi 3 HUX
BU BiKe 3HaeTe. HampukJiama, B HEOAHOPA30BO 3aCTOCOBYBAIN GOPMYTY
S =ab, te S — oA IPAMOKYTHUKA, @ i b — TOBKUHU
#oro cycigHix cTopiH.

s noBemeHHd 1iel popMmyanu Oyae TOTPiOHOIO TaKa
Jema.

Jlema. IInowa keadpama 3i cmopoHoI0 1 00. (n —
n

HamypanvHe wUcno) 00piéHIOE Lz 00.2,
Puc. 26.1 n
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1
q JacTuH
BK—AC
Jus
1 5
1 —
I n §
S8
A 1 D
n
1
n
Puc. 26.2 Puc. 26.3

Hogedennsa. PosriigHeMO OWHWUYHUN KBaApaT i MOAijImMO HOTO
. . . 1
Ha n? piBHUX KBajpaTiB 3i cropoHoo — (puc. 26.2).
n

3 o3HAUEHH ILJIOIII MHOTOKYTHUKA (BJacTUBicTh 1) BUIIMBAE, IO
BCi Ii KBagpaTy MaloTh PiBHI miomri. 3a BaacTuBicTIO 2 cyMa ILIOI]
X KBaApaTiB JOPiBHIOE ILIOIII OZUHHUYHOI'O KBagpara, TooTo 1 ox.2.

. 1
Tomy mioma KoXHOTO MaJeHbKOTO KBajgpara AOpiBHIOE — ox.%. A
n

Teopema 26.1. IInowa npamoxymuura dopiénioe dobymry 0o-
6JCUH 11020 CYCiOHIX CMOpIH.

Hosedennsa. Ha pucyary 26.3 sobpaxxeno npamokyTHuk ABCD,
MOBYKUHU CYCiTHiX CTOPiH AKOTO0 MopiBHIOIOTE a i b: AB =a, BC =b. [o-
BeIeMO, II0 ILJIOINY S IPIMOKYTHHKA 00UMCIIIOITE 3a (popMyJIomo S = ab.

Hexaii a i b — pamionanbui uncia. ITogamo ix y BUTJIAIl 3BUUATHIX
Ipo0biB 3 OMHAKOBUMU 3HAMEHHUKAMIN:

azﬂ, bzg, Ie p, ¢, n — HaTypaJIbHi ymucia.
n n

IToginmumo cropory AB Ha p piBHUX YacTuUH, a cTopoHy BC — Ha ¢q
piBHUX yacTmH. Uepes TOUYKM IIOAIJYy IIPOBEAEeMO MHPAMi, IapajieJbHi
cTopoHaAM MPSAMOKYTHUKA. Toai NPpAMOKYTHUK OyAe HOMiJeHO Ha pg

. R 1
P1IBHUX KBaapaTiB 31 CTOPOHOIO —.
n
. . 1
3I‘1,Z[H0 3 JIEMOIO ILIOIa KOKHOT'O KBaJpaTa NOP1BHIOE —. 3 o3Ha-
n

YeHHS ILJIOIN (BJIaCTUBICTh 2) BUILIMBAE, IO ILJIOINA IPAMOKYTHUKA
IOPiBHIOE CyMi ILJIOIN ycix KBagpaTiB, TOOTO

1 1 1 1 _p.gq
n

S==+=+...+=S=pg-—== =ab.
n® n’ n® n® n

Pq DomaHKiB
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Temnep po3ragaHeMO BUIAJOK, KOJ @ — ippalioHaJabHe YuCJo, b —
pamionanbHe umcao (BUIALOK, KOJIU a i b — ippamioHanbHi uwmcia,
POBIIANAI0Th aHAJOTIYHO).

PosrisHeMo I0OBifbHe HaTypaJbHEe UMCJIO N i TO3HAUYMMO HA KOOp-

.o .o 1 2 k . .
IUHATHIN npamiit uncaa —, =, ..., —, ... , ke N. Ockingbku a — ippa-
n n n

mioHaJbHE YHCJO, TO 3HaAWJAEeThCA TaKe HATypajJbHe YuCiIo k, IO
ae(%;ﬂ) (puc. 26.4).

L L L L 1 a 1 A - u

T T T T T T > n E s

0 1 2 LRSS n

n n n n
b
Puc. 26.4 Puc. 26.5

. k. . kE+1
PosrignemMo Tpu DpAMOKYTHUKM 3i cropoHamMu — i b, a i b, ——
n

. . k k+1 .
ib. OcKinpbKH —<a <——, TO IIi IPAMOKYTHUKHN MOKHA PO3TaIllyBaTHU
n n

TaK, SK IIOKAa3aHO HAa PUCYHKY 26.5.

(F+1)b
pa

Toxi mmomia S ApPyroro MpsSMOKYTHHKA 3aJ0BOJIbHIE HEPiBHiCTH

@<S<L+Db.

n n

. kb
Hnoma IIepIIoro NMPAMOKYTHHUKA JOP1IBHIOE —, TPETHOI'O —
n

3 HepiBHOCTL E<a<ﬂ OTPUMYEMO:
n n
E<an <k +1;
—-an < -k <1-an;
an — 1 <k < an.
Maewmo:

(an-1b kb _o (k+Db _(an+1)b
n n n n
3Bincu

ab—£<S<ab+2;
n n
—2<S—ab<2;
n n

|S-ab|<2.
n
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Hexait S # ab. Toxi | S — ab | > 0. [pi6 % IIPH LOCTAaTHLO BEJIUKUX 7

MOKe CTaT! MEHIIINM Bil OyIb-AKOT0 HalepeI 3aJaHOT0 YNCJIa, a OTKe,
i Mmermum Bix | S — ab |. Are Mu moKaszaH, IO TPHU OyAL-AKOMY HAa-

. .. b
TypaJbHOMY N Ma€ Micue HepiBHicTb —>| S—ab |. Orpumanu cynepeu-
n
HicTb. OTiKe, S = ab. A

Os3uauenHs. MHOTOKYTHUKHM, IKi MaIOTh PiBHI IJIOIIi, HA3UBAIOTH
PiBHOBEJIMKUMHM.

3 o3HAUEHHA IJIOHI (BiacTUBicTh 1) BUIIN- — —
Bae, 1110 Bci piBHI Qirypu piBHOBesuki. IIpore He || [ —
Bci ¢irypu, AKi MaloTh piBHI IJI0LIi, € PIBHUMHA.
Hampuknan, Ha pucyHKy 26.6 300paskeHo aBa
MHOTOKYTHUKHU, KOKHUHN 3 IKUX CKJIATAETHCA 13 Puc. 26.6
ceMU OOUHUYHUX KBaapariB. Ili MHOTOKYTHUKU
DPiBHOBeJIVKi, ajle He PiBHi.

p 1. Lo Ha3MBaloTb MIOLWE0 MHOMOKYTHIKA?
® LLlo 03Ha4a€ BUMIPATU MOLLY MHOTOKYTHMKA?
LLlo nokasye 41cnoBe 3Ha4eHHs NoLLi?

A wN

Homy LOPIBHIOE NIOLLA KBaApaTa 3i CTOPOHOIO % of., Ae n — HaTypanbHe
4ncno?

YoMy LOpPIBHIOE MiloLLa NPSIMOKYTHMKA?

AKi MHOTOKYTHWKI Ha3MBalOTb PIBHOBENUKMMM?

Y1 MO>KHa CTBepAXKYBATU, LLLO KONW ABi irypu piBHI, TO BOHM PIBHOBEMKI?
Y1 MO>KHa CTBEpAXKYBATU, LLLO KONM ABI irypu piBHOBENVKI, TO BOHW PiBHI?

© N o w

BMPAB/ T

26.1.° [Tiaronanp IPAMOKYTHUKA AOpPiBHIOE d i yTBOpIOE 3 OnHi€er0 3i
CTOPiH KYT 0. S3HAUAITH ILJIOINY MPAMOKYTHUKA.

26.2.° CropoHa IPSIMOKYTHUKA TOPiBHIOE 15 ¢M i yTBOPIOE 3 HiaroHaJsiiaio
KyT 30°. 3HAUAITH ILIOITY MPAMOKYTHUKA.

26.3.° Ha mpomoB:kenHi croporu AD nmapanenorpama ABCD 3a Touxky D
mo3HaueHo Touky M Tak, mo AD = MD. [loBeniTs, 1110 mapaJie-
gorpam ABCD i TpukyTHUK ABM piBHOBEJUKi.
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26.4.°

26.5.°

26.6.°

26.7.°

26.8.°

26.9.°

26.10.°

26.11°

26.12°

26.13.°

26.14°

A D A D

Puc. 26.7 Puc. 26.8

ILmomra kBagpara ABCD popisaoe 10 cm? (puc. 26.7). Yomy
IopiBHIOE TIOINA IPpAMOKyTHUKAa BMKD?

HoBeniTh, mio koam Touka E — cepenmHa Bigpiska AK
(puc. 26.8), To TpukyTHUK AKD i npamokyTHUK ABCD piBHO-
BeJINKi.

VY cKimbKM pasiB IIoIlla KBaapaTa, OIMMMCAHOTO HAaBKOJIO KOJia,
OinpIma 3a IJIOIY KBaapaTa, BIIMCAHOTO B Ie KOJIO?

IIno1mta MpsAMOKYTHOTO apKyIlia mamnepy, TOBKUHU CTOPIH AKOTO
BUPAKEHO IIIMMM UYNCJIAMHU CAHTHMETPiB, mopiBHIOE 12 cm?2.
CrinbKy KBaApaTiB miomer 4 cM? MOKHA BHPis3aTH i3 IbOro
apryma?

IIno1ia MPpsAMOKYTHOTO apKyIlia mamnepy, TOBKUHU CTOPIiH AKOTO
BUPAKEHO IIIMMM UYNCIAMH CAHTHMETPiB, mopiBHIOE 18 cm?2.
CKinBbKM KBaApaTiB 3i CTOPOHOIO 3 CM MOXKHA BUPisaTH i3 1bOTO
apryia?

BicekTpuca KyTa TpAMOKYTHHKA AiJUTh MOT0 MiaroHAJb Y Bif-
HomeHHi 2 : 7. 3HAUAITH IJIOIY TPAMOKYTHUKA, AKIIO HOTO
nepumerp nopiBHioe 108 cwm.

BicekTpuca KyTa TpAMOKYTHHKA AiJUTh MOTO MiaroHAJb Y Bif-
HoteHHi 1 : 4. 3HaIITL mepuMeTp IPAMOKYTHHUKA, AKIIO HOTO
mioia gopisuioe 36 cm2.

I3 mpamoxkyrHuka ABCD Bupizanu mpaAMoKyTHUK MNKF
(puc. 26.9). IIpoBeniTh mpAMYy, IKa MOMIIUTH 3AITPUXOBAHY
¢irypy Ha aBi piBHOBenuki Qirypu.

IToGynyt#iTe KBagpar, IJIOIa SKOTO JOPiBHIOE CYMi IIJIOII ABOX
IDaHWX KBaIpaTiB.

CTropoHU IPAMOKYTHUKA AOPiBHIOIOTE a i b. [lo6yayiiTe KBagpar,
TJIOIA SKOTO JOPiBHIOE TLJIOIII JAaHOTO IPAMOKYTHUKA.
IIpamoxkyruuk ABCD mopijeHo mapajielbHUMHU JiHigMU Ha
9 mpamoxkyTHuKiB (puc. 26.10). Ilmoma 3amTpUXOBaHOTO
IPAMOKYTHHUKA HOpiBHIOE S, a mioria npaMokyTHuka ABCD
IopiBHIOE Q. 3HAUAITH MJIONTY YOTUPUKYTHUKA KLMN.
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B C B

Puc. 26.9 Puc. 26.10

27. MNnowa napanenorpama

Teopema 27.1. IInowa napanenozpama 0opiénioe dobymxry 1iozo
CMOPOHU Mma éucomu, aKa npogedena 00 Yi€i cmopoHu.

llosedennsa. Ha pucyaky 27.1 sob6pakeno nmapasuenorpam ABCD,
mjola sKoro mopiBuioe S, i iioro Bucory BM. IloBememo, IO
S=BC-BM.

IIposenemo Bucotry CN. Jlerko mokasaTtu (3pobiTh Ife caMoCTiiiHO),
10 4oTUpuKyTHUK M BCN — npAMOKyTHHK. [lokaskemo, 110 BiH piB-
HOBEJIUKUU JaHOMY IIapajeorpamy.

Ilnomia mapasiesorpama AOpiBHIOE cyMi Iony TpukyTtHuka ABM
i Tpamernii M BCD. Ilnomia npAMOKYTHHKA MOPiBHIOE CyMi ILJIOII 3a-
3Hayenoi Tpamernii tTa tpukytHuka DCN. Ilpore TtpurkytHuxku ABM
i DCN piBHi 3a rimorenysoi Ta roctpuM Kyrom (Bimpisku AB i CD
PiBHiI AK IPOTHJIEXKHI CTOPOHU mapaJjejorpama, KyTu 1 i 2 piBHI gk
BimmoBigHI mpu napajenabHux npamux AB i DC rta ciuniit AD). Orixe, 11i
TPUKYTHUKHU PiBHOBEJINKi. 3Biicu BUILIUBAE, 1110 mmapaJeaorpam ABCD
i npamoryTauk M BCN piBHOBeIUKi.

3a Teopemoro 26.1 mioma npaMokyTHuka M BCN mnopiBHIOE 100yT-
Ky moB:kuH cropin BC i BM. Toni S=BC-+-BM, ne S — mnJoira napa-
aenorpama ABCD.

111,06 3aBepIIUTU JOBEAEHHSA, TOTPiOHO POSTIIAHYTU BUIAIKU, KOJU
ocHoBa M Bucotu BM He Hanexxkartume cTopoHi AD (puc. 27.2) abo

B . B ¢
1 20

A
M D N A D/J\; =

Puc. 27.1 Puc. 27.2
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3biraTumeTrnbca 3 BepmimHoo D (puc. 27.3).
I B mpomy pasi mapanenorpam ABCD i npsa-
MOKYTHUK MBCN OyayTh PiBHOBEJIUKUMU.
HoBeniTs 1eil aKT caMocTifiHo. A

SIKIII0 mO3HAYUTU MOBKUHU CTOPOHU
ImapaJiejiorpaMa Ta IPOBEJEHOI MO Hel BUCO-
Ti BiAmoBimHO OyKBamMu a i h, To mwiaomry S
mmapaJiejiorpaMa O04YUCIIIOITh 3a (oPMYJI0I0

[] [
A DM N

Puc. 27.3 S=ah |

i) 1. Yomy nopiBHIOE Nnola napanenorpamMa?
2. 3a Koo hopMysIo 0B4MCTIIOIOTL MAOLLY Napanenorpama?

BMPAB/ HTT

27.1.° ki 3 mapanenorpamiB, 300pakeHuUX Ha PUCYHKY 27.4, piBHO-

BeJINKi?
7 7 / /
/ /
a 0
2
N N
N N 8
r
N\ \\
\
N\ {
N\
7] e € aHe

Puc. 27.4

27.2.° Tlnoma mapamemorpama ABCD (puc. 27.5) nopiBuioe S. Homy
IopiBHIOE ILIOIIa 3adapboBaHoi irypu?
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27.3.°

274.°

27.5.°

27.6.°

27.7.°

27.8.°

27.9.°

27.10.°

27.11.°

Puc. 27.5

Croponu mapaJjesorpama mopiBHiOTH 10 cm i 15 cm, a omgHa
3 BucoT jmopiBHIOE: 1) 6 c™m; 2) 12 cm. 3HAWAITE APYTY BUCOTY
napaJjeagorpama. CKiJIbKU po3B’A3KiB Y KOKHOMY BUIAIKy Mae
sagaua?

3HaWIiTh MJIOINY mapaJjejorpaMa, CTOPOHU SKOT0 JOPiBHIOIOTH
15 cm i 25 cm, a ogHAa 3 AiaroHaJel MePIeHANKYJIAPHA 10 MEH-
1101 CTOPOHM!.

3HaWIiTh IOy ITapaJiejiorpaMa, AiaroHaJIi SKOTo JOPiBHIOIOTH
26 cm i 24 cM, a ogHA 3 HUX NEPIEHAUKYJIAPHA IO CTOPOHU
ImapaJiejiorpama.

Hiarouans mapaJjiesorpaMa, AkKa OOopiBHIoe 18 cm, mepreHau-
KyJaapHa go oxuiei 3i cTopin i yrBopioe Kyt 30° i3 mpyroio
CTOPOHOI0. 3HAWAITH IOy IapaJiejorpamMa.

CropoHu mapaJjiejiorpaMa JOPiBHIOIOTH a i b, HI0T0 TOCTPUM KYT
JOopiBHIOE 0. S3HAWAITH IIJIOINY IapaJjeaorpama.

Kyt mixk BucoTamm mapaJiesorpaMa, IpoBeIeHUMH 3 BePIINHUI
TYHOro KyTa, mopiBHIOE 60°. S3HANUAITH MJIOIY IIapaJjiejorpaMma,
AKIIO MOT0 BUCOTU JOPiBHIOOTL 8 cm i 12 cMm.

Croponu mapaJjegorpaMma gJopiBHIOIOTE 14 cm i 20 cM, a KyT MixK
Moro BUCOTaMu, IPOBEIEeHUMHU 3 BEePIINHHU TYIOro KyTa, — 45°.
SHaWAITh IOy IapaJejaorpama.

3HaligiTe miaoiy pomba, AKIIO MOro BHCOTA LOPiBHIOE 6 cM,
a Oigpmria giaromaab — 10 cwm.

Memnmra giaronaab pom0Oa TOPiBHIOE a4, a OOUH i3 KyTiB — 60°.
3HangiTh oIy pomoa.
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27.12.° [ToBexniTh, 10 BUCOTHU IIapajieorpaMa o0epHEHO IPOMIOPIiiiHi
CTOPOHAM, A0 SKUX BOHU ITPOBEMEHI.

27.13.° CropoHu mapaJjejorpamMa nopiBHOIOTL 9 cm i 12 cm, a cyma
IBOX MOT0 HEPiBHUX BUCOT MOpiBHIOE 14 cM. SHAWIITH MJIOITY
mapaJjejorpama.

27.14.° Pisuuna ABoX CTOPiH mapaJjejorpama mopiBHioe 12 cm, a mpo-
BelleHi o HUX BUCOTU AOPiBHIOIOTH 15 cm i 10 cm. 3HaiaiTh
ILJIOINTY IIapaJiesiorpaMa.

27.15.° MoBeniTs, 1110 3 ycix mapaJjiesorpamMiB 3i cTropoHamu a i b Haii-
OiJIBIITYy TJIOITY Ma€ MPSIMOKYTHUK.

28. lnowa TpUKyTHUKa

Teopema 28.1. Ilnowa mpukymHuka 00OpiéHIO€ NOLOGUHL 00-
6ymky 1i020 cmopoHu ma npoeedernoi 0o Hel 6ucomu.

Hosedennsa. Ha pucynry 28.1 3o6pakeno TpukytHuk ABC, mio-
mia AKOTo IopiBHIOE S, i fioro Bucoty BM. [loBegemo, 1110 S = %AC - BM.

Yepes Bepmunu B i C TPUKYTHUKA IIPOBEE-

N Mo npawmi, napanensHi croporam AC i AB Bigmo-
Bigmo (pumc. 28.1). Hexaii 1mi mpsami mepeTuHa-
1oTbea B Touli N. Hotupukytauxk ABNC — ma-

A M C paJsiesorpaM 3a o3HaueHHAM. TpuxkytHuxku ABC
i NCB piBHi (moBemits 1e camocrtiiino). Ot:xxe,
Puc. 28.1 ixHi momnii Tako:k piBHi. Toxi miormia TpPUKyT-

HuKa ABC mopiBHIOE ITOJOBUHI IJIOIII HapaJiesio-
rpama ABNC. Bucora BM tpukytHuka ABC € TaKoK BHCOTOIO IIapa-

aegorpama ABNC. 3Bigcu S = %AC *BM. A

AKI110 CKOpUCTaTHCA TIOBHAUYEHHAMU JJIsI BUCOT i CTOPiH TPUKYTHU-

kKa ABC, TO 3rifHO 3 DOBEIEHOI0 TEOPEMOI0 MAEMO:
S:éaha :%bhb :%chc,

Je S — mIolia TPUKYTHUKA.

Hacaigox. IInowa npamoxymnozo mpukymuura 00OPi6HIOE NO-
n06uni 006ymky 1i0zo kamemia.

HoBeniTs 110 TeopeMy CaMOCTiliHO.

ILromy MHOrOKyTHHKA A A,...A, 0OZHAYATIMEMO TaK: S, , , .

O—tr 3amaua 1. [iaromani AC i BD worupukyrauxka ABCD mepe-
TUHAIOTHCA B Tourii M. JloBemiTh, 110 AJia mapajienbHOCTi ctopin BC
i AD Beo0xifgHO i OCTATHRO BUKOHAHHA PiBHOCTL S, = Sy
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Posze’azannsa. JoBegemo HeoOXigHy yMoBY. Hexail y 4oTUPUKYT-
HUKY ABCD cropouu BC i AD napanensri. Toxi B TpukyTHUKax ABD
i ACD Bucoru BE i CF piBHi, a cropona AD — cminbHa (puc. 28.2).
3sigcu S, ;, = S;.,. Maemo:

B C B
M
A [ ] D
E F A M D C
Puc. 28.2 Puc. 28.3

SABM = SABD - SAMD;

SDCM = SDCA - SAMD‘
Toni S,z = Spon-
Hosememo mocraTHio ymoBy. Hexait S, = S,
Maewmo:

SABD = SABM + SAMD;

+ S, up

SDCA = SDCM

Toni S, = Spea-
¥V piBHOoBesmKux TpukyTHuUKax ABD i DCA cropona AD cuinbHa.
Or:xe, BUCOTU TPUKYTHUKIB, IIpoOBeJeHi mo 1iel croponu, piBHi. Ile
o3Hauae, 1o Touku B i C BigmameHi ma ogHAKOBY BifcTaHb Bif mps-

moi AD. 3simcu BC|| AD. A

O-rr 3agaua 2. Ha croponi AC Tpuryrauka ABC HDO3HAYEHO
Touky M Tak, IO A8 _m
’ MC n
1) Hexait X — moBisbHA TouKa Bigpiska BM, BigminHa Bix Touku M.

. S
IoBeniTh, mo —AXM T
Syxe 1
2) Hexaiit X — nmoBisibHA BHYTpillTHA TOuKa Bimpiska BM. JloBeniTs,
S
mo —ABX -
Segx 1

Poszs’azannasa. Y tpukyrHukax AXM i MXC (puc. 28.3) Buco-
ta XD cuninbHa. Maewmo:

1
Suen _24M XD _aM _m
Suxc lpyec.xp MC n
2

. S m
AHajoriuno moBoguMo, mjo —48M —

Sype 1
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3amnuInemo:
m

SABM = n SMBC; (1)

m
S axm :;SMXC' (2)

Biganimemo mounenuso Bix piBHOcTi (1) piBHicTh (2):

SABM - SAXM = % (SMBC - SMXC)'

. m S m
3Bigcu S, = —S, TOOTO —ABX = A
ot aBx = Ocsx? Sepx T

O-r1 3agaua 3. Hiaronamni AC i BD votrupukytauka ABCD nepe-
TuHaThcA B Touli M. MoBenits, 110 S, 5y * Sperr = Spenr *Sapar

Poss’azannsa. Tpukyrauku ABM i ADM MaioTh CHOiJIbHY BHCO-

. S BM
ty AK (puc. 28.4). Toxi —48M4 = ——
S.py MD
B
A K
M
C
D
Puc. 28.4 Puc. 28.5
AmnaJjoriuno m=ﬂ.
MD

DCM

S anm - Spem

3Bincu , TOOTO S, 51 * Spear =Ssear * Sapure A

SADM SDCM
3amaua 4. [lo6yayiiTe TPUKYTHUK 3a TPbOMAa MOT0 BUCOTAMMU.

Pose’asanna. Hexait a, b, c — croponu, a h,, h,, h, — Bigmo-
BimHi BucoTm miykaHoro TpukyTHuka ABC. Bix moinbHOI TOukm M
BigkaIagemo Bigpisku MM ,, MM,, MM,, AKi BifIIOBigHO NOPiBHIOIOTH
h,, h,, h,, Tak, mob Touku M,, M,, M, He jnexaau Ha OAHiN mpamii
(puc. 28.5). HaBkono Tpukytauka M, M,M, onuiiemMo KoJo.

Hexaii npomerni M, M, M,M, M,M mnepeTMHalTh KOJO B TOYKax
K,, K,, K, Bignosigao. Maemo: MM, - MK, = MM, - MK,=MM, - MK,,
TOOTO

h, MK,=h,-MK,=h, -MK,. 1)

Takosk MOKeMO 3aIlucaTu:

h,a=h,-b=h,-c. (2)
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3 piBrocTelt (1) i (2) oTpuMyemoO:
MK, MK, MK,
a b ¢

ITe osrauae, [0 TPUKYTHUK 31 CTOpOHaMu, AKi gopisHIOIOTE MK,
MK,, MK, noni6uuii TpukyTHUKY ABC. Ilo6yayBaBIIy TPUKYTHUK, II0-
nioHui TpuKyTHUKY ABC, 3HalieMo KyTH IITyKaHoro TpukyTHuka ABC.

Tenep zanuinuioca noOyIyBaTH TPUKYTHUK 3a HOTO KyTaMU Ta BU-
coTaMu. 3aBePIiTh PO3B’I3aHHA CAMOCTiHO. A

p 1. K 3HaWTV NNOLLY TPUKYTHMKA, AKLLO BiZLOMO MOro CTOPOHY Ta BUCOTY, NPO-
o BefeHy [0 Hei?
2. 9K 3HaWTV NIOLLY NPSIMOKYTHOrO TPUKYTHMKA, SIKLLO BIAOMO MOro KaTeTn?

W*BHPABM _——

28.1.° 3maligiTsy maOIly PiBHOOEAPEHOTO TPUKYTHHKA, OCHOBA SKOTO
nopiBuioe 24 cwm, a 6iuna cropoHa — 13 cwm.

28.2.° Biuna cTopoHa piBHOOEAPEHOTO0 TPUKYTHUKA AOpiBHIOE 61 cwm,
a BHCOTa, IPOBeJeHa OO0 OCHOBU, — 60 cm. 3HAUIITH ILIOIIY
TPUKYTHUKA.

28.3.° OpuH i3 KaTeTiB IPAMOKYTHOTO TPUKYTHUKA AOpPiBHIOE 12 cM,
a MenmiaHa, TIpoBedeHa OO0 rimoreHysu, — 18,5 cm. 3HalgiTH
ILIOIYy TPUKYTHUKA.

28.4.° 3uafifiTh IOy HIPAMOKYTHOIO TPUKYTHUKA, AKIIO BHUCOTA,
OpoBeJleHa OO TilmOTeHy3W, MiJWTh il Ha BiIpidKu 3aBIOBXKKU
3cemi27 cm.

28.5.° BucoTra IpsaMOKYTHOT'O TPUKYTHHKA, IIPOBeJeHa I0 TiIloTeHy3H,
IOpPiBHIOE 8 cM, a IIPOEKI[isI OMHOI'O 3 KATETiB HA IiIoTeHy3y —
6 cm. 3HAWAITH TIJIOIY TPUKYTHUKA.

28.6.° Bucora BD tpukytHuka ABC minuth #ioro cropony AC Ha Bin-
pisku AD i CD. 3maigite miaoiny TpukyTHuka ABC, AKIIO
BC=+/37 cm, ZA = 30° CD =5 cwm.

28.7.° Bucora AM tpurytHuka ABC pinuTsk ifioro cropony BC Ha Bin-
pisku BM i MC. 3uaiigits miaomry TpukyTtHuka ABC, SKIO
AB=10+2 cm, AC = 26 cm, /B = 45°.

28.8.° 3umaiifiTh IOy PiBHOOEAPEHOr0 TPUKYTHUKA, OiuHA CTOPOHA
SKOTO IOPiBHIOE b, a KYyT IPU OCHOBI ZOPiBHIOE O.
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28.9.°

O=rr
28.11.°
28.12.°

28.13.°

28.15.°

28.16.°

28.18.°

28.19.°

28.21.°

28.22°

Bucora piBHOGeZpPEeHOT0 TPUKYTHUKA, IPOBeleHa OO0 OCHOBH,
IOPiBHIOE ki, a KyT IpU BePIIUHI AopiBHIOE 3. S3HAUAITH ILIOITY
TPUKYTHUKA.

28.10.° 3HaiigiTes mI0Iy PiBHOCTOPOHHBOTO TPUKYTHUKA, CTO-
poHa AKOro HOPiBHIOE a.

3HaWAiTh MJIONTY PiBHOOEAPEHOTO IPAMOKYTHOTO TPUKYTHUKA,
rinoreHysa AKOTO JOPiBHIOE C.

3HalAiTh BUCOTY IPAMOKYTHOT'O TPUKYTHUKA, IIPOBEIEHY MO
rimorenysm, AKIIO ioro xKaretu AopiBHIOIOTE 10 cm i 24 cMm.
Touka HOTHKY KOJia, BIMCAHOTO B MPAMOKYTHHI TPUKYTHUK,
IinuTh foro rinmoTeHysy Ha BiApisku 3aBHOBKKU 8 cM i 12 cMm.
3HaAWOITh IJIOINYy TPUKYTHUKA.

28.14.° [ToBexmiTh, IIIO IIJIOINA OMYKJIOTO YOTUPUKYTHUKA, Hia-
TOHAaJIi AKOTO IEePIeHINKYJISIPHI, TOPiBHIOE ITOJIOBUHI iXHBOTO
ITOOYTKY.

3HaUAITE IOy poM0Oa, CTOPOHA SIKOTO JAOpiBHIOE 25 cM, a cyMa
miaronajgeii — 62 cwm.

3HaiaiTh oIy pomba, CTOpoHa IKOTo AopiBHIoe 39 cM, a pis-
HUIA giaromasneir — 42 cMm.

28.17.° Mauo npamy [ i mapanenbuuii it Bigpisoxk AB. [loBeaiTs,
1o Bci TpukyTHuUKU AXB, 1e X — [OoBigbHA TOUKa mpaAMoi [,
pPiBHOBeJIKI.

HoBemiTh, 1110 MegiaHa TPUKYTHUKA Po30MBae Moro Ha aABa piB-
HOBEJUKUX TPUKYTHUKH.

Cepennuy onHiel 3 miaroHajieil OIIyKJIOTO YOTUPUKYTHUKA CIIO-
JydeHo 3 KiHngamu apyroi. [loBeniTe, 1o ogep:kama jamana (abo
ofep:KaHU BiIPiBOK) AiJNTh YOTUPUKYTHUK Ha ABi piBHOBEeIUK
YACTUHU.

28.20." Y TpUKYTHUKY IIPOBeu Bei Tpu Menianu. [JoBeniTs, 1o
BOHU PO30MBaIOTh TPUKYTHUK HA ITiCTh PiBHOBEJIMKUX TPUKYT-
HUKIB.

Yepes Bepmiuny B TpukyTauka ABC mpoBeniTs ABi mpaMi Tak,
100 BOHM PO30OMJIN JAaHUN TPUKYTHUK HA TPU PiBHOBEIUKUX
TPUKYTHUKMU.

Yepes BepIIUHY MTapajiejorpamMa IpoBeIiTh MPIMi Tak, 11100 BOHU
po30uau maHuWii mapaJiesorpaMm: 1) Ha YOTUPU PiBHOBEIMKUX
MHOTOKYTHUKM; 2) HA II’ATh PiBHOBEJUKUX MHOTOKYTHHUKIB.
Yepes BepiinHy pomOa HPOBEAiTH ABI mpaMi Tak, 100 BOHU
pos6usiu mammii poMm6 Ha TPU PiBHOBEJIUKUX MHOTOKYTHUKHU.
ITo6ymytiTe TPUKYTHUK, PIBHOBEJIUKUH JaHOMY IIapajieorpamy.
28.25." Y TpUKYTHUKY IPOBEAEHO TPU BucoTu. [{loBemiTh, 110 K0
HaMO1IBIIT0l CTOPOHY TPUKYTHUKA IIPOBEIEHO HATMEHIITy BUCOTY.
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28.27.°

28.28.°

28.29.°

28.30.°

28.31.°

28.32.°

28.34.°

28.35.°

28.36.°

28.37.°
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Touka HOTHMKY KOJia, BOMCAHOTO B MPAMOKYTHUU TPUKYTHUK,
IiJuTh HOTO TimoTeHy3y Ha BiApisKu, ofuH 3 AKUX Ha 14 cMm
OinmpIIuil 3a Apyruii. 3HAHAITH IJIOIY TPUKYTHUKA, AKIIO pa-
JIiyc BIIMCAHOTO KoJa JOPiBHIOE 4 cM.

YV npamorkyTHOMY TPuKyTHUKY ABC mo rinorenysu AB mpose-
neno Bucory CM. Ilnoma Tpukyrtauxka ACM popiBHioe 6 cm?,
a mioma TpukyTanka BCM — 54 cm?. 3HaliAiTh CTOPOHU TPH-
KytHuka ABC.

SHAHAITh IOy IPAMOKYTHOTO TPUKYTHUKA, AKIIO OiceKTprca
0ro rocTporo KyTa AiJUTh IPOTHJEKHUIN KaTeT Ha BiApisku
3aBHoBXKU 21 cm i 35 cm.

SHaNAITh IJIONTY IPAMOKYTHOT'O TPUKYTHUKA, SKII0 OiceKTprca
MPSAMOTO KyTa MiJIUTh TiIOTeHy3y Ha BiIPi3KM 3aBIOBIKKHU 2 CM
i6 cMm.

IIenTp KoJIa, BOUCAHOTO B PiBHOOEAPEHUII TPUKYTHUK, OiIUTH
Moro BHCOTY, IIPOBeNeHYy OO0 OCHOBHU, Ha BiIpisKu, MOBKUHU
AKUX AOopiBHIOIOTH 34 cM i 16 cM. 3HAHAITHL MJIOIIY IAHOTO
TPUKYTHUKA.

Y piBHOGEAPEHUH TPUKYTHUK BIIMCAHO KOJI0. TOUKa TOTUKY Ii-
JUTH OiYHY CTOPOHY TPUKYTHHUKA Y BigHomIenHi 9 : 8, paxyioun
Bil BepIIMHU PiBHOGEAPEHOrO TPUKYTHUKA. SHAUIITH ILIOILY
TPUKYTHUKA, SKII0 paJiyc BIMCAHOTO KoJa MopiBHIOE 16 cM.
Y rpamernii ABCD ua 6iuniii cToponi AB mosHaueHo TOuxky M
Tak, mo AM : MB = 3 : 1. 3HaliIiTh BiIHOIIIEHHA IJIOI TPH-
KyTHUKiIB BCD i MBD, akmio BC : AD =1 : 2.

28.33.° [loBeniThb, IO ILJIOIIA MPAMOKYTHOTO TPUKYTHUKA IO-
piBHIOE MOOYTKY BiApisKiB, Ha AKi TOYKA MOTUKY BIIMCAHOTO
KoJIa JiJIUTh TiNOTeHYy3Yy.

IInonti TPUKYTHUKIB, yTBOPEHUX BiipiskaMu niaronasneit Tpame-
1ii Ta i ocHOBaMu, HOPiBHIOIOTH 4 cM? 1 9 cm?. 3HAUAITH ILJIOILY
Tparmerii.

ILroma Tpanerii gopiBaioe 16 cm?. Ilnoia TPUKYTHUKA, YTBO-
peHoro BimpiskamMu pmiaroHaJieii Ta OgHie0 3 OiUHMX CTOpPIH,
popiBHIOE 3 cMm?. 3HAWAITH IJIOLII TPUKYTHUKIB, YTBOPEHUX
BimpiskaMmu miaromaJjieil Ta OCHOBAMHU TpaIlelrii.

HoBemiTsh, 1m0 cyma BimcTaHedl Bif OyIb-sKOI TOYKM OCHOBU
pPiBHOOEIPEHOr0 TPUKYTHUKA A0 OiYHMX CTOPiH He 3aJIE€KUTh
BiJl TOJIO}KEeHHA TOUKM Ha OCHOBI.

HoBexniTh, 110 cyma BifcTaHell Bij ZOBiJILHOI TOYKU PiBHOCTO-
POHHBOTO TPUKYTHUKA O HOr0 CTOPiH € CTaJIOI0 AJSA JAaHOTO
TPUKYTHUKA.
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28.38."

28.39."

28.40.”

O—r

28.42.”

28.43.”

28.44.”

28.45.”

28.46."

28.47.7

28.48."

Binpisok, 110 crosy4yae cepeuHU JBOX IIPOTUJIEXKHUX CTOPIiH
ONYKJIOTO YOTUPUKYTHUKA, JIJIUTH MOTO Ha Ba PiBHOBEJIIMKUX
YOTUPUKYTHUKU. [{0BeiTh, 110 IIi CTOPOHU IapajesbHi.
KoskHa miaromaab YOTUPUKYTHUKA MiJIUTHL HOTO HA ABAa PiBHO-
BeJIUKUX TPUKYTHUKU. [[0BeniTh, 10 Ileli YOTUPUKYTHUK —
napaJjejorpam.

Ha npopoB:xenuax cropin AB, BC, AC piBHOCTOPOHHBOT'O TPU-
KyTHukKa ABC 3a Touku B, C i A BifmoBigHO MO3HAYEHO TOU-
Ku D, E i F Tak, o BD = CE = AF = 2AB. 3HaiAiTh ILJIOMTY
TpukyTHuKa DEF, akmio miaomia TpukyTHuka ABC mopiBHIOE
1 cm?.

28.41.” YV rpurkyrtHury ABC mosHaueHO TOUuKy M TakK, IO
momi TpuKyTHUKiB AMB, BMC i AMC pisHi. [{oBeniTs, 1110
M — Touka mepeTuHy MemiaH TpukKyTHukKa ABC.

Hiaronasi omykJsoro dotTupukyTHuKa ABCD mnepeTHHAIOTHCA

B Touri O. JloBexiTh, IO KOJU SABCD:(JSAOD +/Scos )2, TO
AD|| BC.

Jiaronanpb OIyKJIOT0 YOTUPUKYTHUKA AiIUTH HaBILJI BiAIpisok,
AKUHA CIIOJIyYa€e CEPeVHU IBOX IIPOTUJIEKHUX CTOPiH YOTHUPU-
KyTHUKa. [[0BeIiTh, 110 1A JiaroHaJ b PO30MBAE YOTUPUKYTHUK
Ha [Ba PiBHOBEJIUKUX TPUKYTHUKMN.

Ha croponax AB, BC, CD i DA napanenorpama ABCD mosHa-
yuau Bigmosigao Touku M, N, K, F tak, mo MK || BC, NF || AB.
Bigpisku MK i NF nmepetunaioTbcsa B Tourti @. ILmo1i mapaJe-
sorpamie MBNQ®, NCKQ®, KDFQ nopiBHIOIOTE BifgmoBiguo 3 cm?,
4 cm? i 5 em?. BuaiigiTe mioiry napajieaorpama FAM@.

[Ba mapajesorpaMmu pO3MilieHO TakK,

110 BOHU MAIOTh CHiJIbHY BepIINHY, a

e OJHa BePIIMHA KOYKHOTI'O 3 Iapaje-

JIOTpaMiB JIeXKUTHh Ha CTOPOHi iHIIIOTO C
napasesorpama (puc. 28.6). loBemiTs,
110 IJIOMIi IUX IlapaJiesiorpaMiB PiBHi.
Ha croponi AC tpukyrauka ABC mo-
sHaueHo Touky D. IIpoBeniTe uepes 110
TOYKY TPAMY TaK, 1100 BoHA po3buia
JaHUH TPUKYTHUK Ha ABAa DiBHOBEJM- Puc. 28.6

KUX MHOTOKYTHUKMN.

Hano omykamii n-kyTHUK. [loOyay#iTe piBHOBEJIMKHUHN KoMy
(n — 1)-KyTHUK.

Hamo xBagpat ABCD. 3HalifiTh TeoMeTpUUYHe Miciie TOUoK X
TaKUX, MO S, 5y + Scpx = Spex T Supx

M
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28.49." Touxku E, F, K, L — cepeguHu CTOPiH
yorupukyTHuUKa ABCD (puc. 28.7).
HoBexniTh, 110 cyMa ILJIOI TPUKYT-
uukiB ABE, CDK, DAL, BCF pnopis-
HIOE TLIOI YoTupuKkyTHUKa ABCD i
CyMi ILJTOIN KOBTHUX TPUKYTHUKIB.

28.50." ITiaronaJi OOMyKJOTO YOTUPUKYTHU-
kKa ABCD mepeTuHaOTHCS B TOUIli E.
Bigomo, mo S, = Sy =1 cv?,
S pep S4 cv?, AD = 3 cm. 3HaUIITH
croporny BC.

28.51." Mauo onykuauii vorupukyruuk ABCD. Ilpomeni AB i DC me-
pertuHaioThesa B Touli M, a mpomeni BC i AD — y Touri N.
Bigomo, 1m0 Sy, = Spye- HoBeaiTs, mo giaronans AC mianuTs
miaromans BD maBImij.

Puc. 28.7

29. NMnowia Tpaneuii. PiBHOCKNageHi MHOrOKYTHUKU

Teopema 29.1. Ilnowa mpaneyii dopiénioe dobymry niecymu ii
OCHOG i éucomu.

Hoeedennsa. Ha pucynry 29.1 zo6pakeno tpamnenirzo ABCD
(AD|| BC), unomia akoi mopisuioe S. Bigpisok CN — Bucora 1iei Tpa-
nmerrii. JloBegemo, 1o S :%(BC+AD) -CN.

M B C IIpoBememo miaromans AC i Bucory AM
Tpamneirii. Bigpisku AM i CN € Bucoramu Tpu-
KyTHuUKiB ABC i ACD Bignosizgmo.

Maemo:
A [ 1 1
N D S=Spc +Sscp =5 BC+ AM +2 AD-CN =
Puc. 29.1 :%BC-CN+%AD-CN:%(BC+AD)-CN. A

SIKIITO mo3HAYUTU JOBXKUHM OCHOB Tpaillellii Ta ii BucoTH BiamoBij-
HO OyKBaMu a, b i h, To moIy S Tparmellii 06YMCIIOI0TL 3a (POPMYJIOIO

Sza;b'h

Hacuxinox. ITnowa mpaneyii dopientoe dobymky ii cepednboi
Ninil ma éucomu.
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Armo geaxuit MHOTOKYTHUK MOMKHA pO3pisaTy Ha YAaCTUHU Ta
CKJIACTH 3 HUX iHIIWI MHOTOKYTHUK, TO TaKi MHOTOKYTHUKY Ha3UBalOTh
piBHOCKIATEeHUMU.

Hampuxian, AKIo npAMOKYTHUK PO3pisdaTu B3LOBXK HOT0 JiaroHari
(puc. 29.2), To oTpMMAaEMO [Ba PiBHUX NPAMOKYTHUX TPUKYTHUKU,
3 AKUX MOKHAa CKJIACTU PiBHOOEApeHUI TPUKYTHUK (puc. 29.3). @irypu
Ha pucyukax 29.2 i 29.3 — piBHOCKIameHi.

Puc. 29.2 Puc. 29.3

OueBUAHO, IO PiBHOCKJIAJAEHI MHOTOKYTHUKM € PiBHOBEJIUKUMIU.
Ileit ¢paKkT 3aCTOCOBYIOTH IIiJ Uac MOBeJEHHS TeopeM i po3B’sA3yBaHHSA
s3amau. Hampukian, moBogsauu Teopemy 27.1, Mu paKTUUHO pospisannm
mapaJjejiorpaMm Ha TpukyTHuK ABM i Tpanerito MBCD, 3 AKUX CKJIAIHU
npaAMoKyTHUK M BCN (muB. puc. 27.1).

SKIT0 TPUKYTHUK po3pisaTu B3AOBXK cepenHbol JiHii, TO 3 oTpuMa-
HUX TPUKYTHUKA Ta Tpallellii MoyKHa CKJIacTu nmapaJeaorpam (puc. 29.4).

Jlerko BcTaHOBUTHU (3p06iTH Ie caMOCTifiHO), IO TaKe pO3pisaHHA
TPUKYTHUKA IPUBOAUTH JI0 II[e OAHOTO JOBEeHHA TEOPEeMH IIPO ILJIOITY
TpuKyTHUKA (Teopema 28.1). I1iit camiit MeTi ciryrye po3pisaHHA TPUKYT-
HUKA Ha YaCTUHU, 3 AKUX MOXKHA CKJACTU IPAMOKYTHUK (puc. 29.5).

Puc. 29.4 Puc. 29.5

EBriin y cBoiii smamenuTiti KHusi «Hauama» popmysaioe Teopemy
ITiparopa Tak:

«Ilmoma xKBagpaTa, MOOYZOBAHOrO Ha TiIOTEHY3i, AOopiBHIOE cymi
TJIOIN KBaJpaTiB, MOOYAOBAHUX HaA KaTeTax».

SKimo mokasaTu, IO MOKHA Po3pisaTy KBaapaTu, IoOyZOBaHI Ha
KaTeTaxX, Ha YaCTUHU Ta CKJACTHM i3 IIMX YacTWH KBajpaT 3i cTopo-
HOIO, sIKa JOPiBHIOE TrimoTeHy3i, ToO TUM caMUM Oy/e JOBEIeHO TeopeMy
ITigparopa.
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Ha pucynry 29.6 mokasaHo oquH i3 MOXK-
JUBUX CIIOCOOiB Takoro pospisanusa. KBampa-
T, mOOymOBaHiI Ha KaTeTax, po3piszaHo Ha

YaCTHHU, IJIONIi AKUX JOPiBHIOOTE S, S,, S,

S,. I3 nux yacTuH cKIameHO KBajgpaT, 1oby- N S, s,

IOBaHUM Ha rimoreHysi. S P
3 o3HaAUEHHS IIJIOIII MHOTOKYTHHKA BU- 1 /] S,

MJINBAE, IO PiBHOCKJAMEHI MHOTOKYTHUKU

€ piBHOBesIuKuUMHU. IIpoTe 30BCiM HEOUEBUIHOIO Puc. 29.6

€ TaKa TeopeMa.

Teopema 29.2. Bydv-aki 0éa pi6HO6eLUKUX MHOZOKYMHUKU
€ pi6HOCKNA0eHUuMU.

VYuepiie 1meit dpaxt moBiB y 1832 pori yropchkuii MmaTeMaTuk
®apram Boai. Tpoxu sromoMm Himenbkuit matematuk llaynb I'epsin
3HAUINOB iHIIle mOBeneHHA. ToMy II0 TeOpeMy Ha3WBAIOTH TEOPEMOIO
Boai—TI'epsina.

'l) 1. CchopmynionTe Teopemy Mpo NAOoLLY Tpanewii.
2. 3a Koo hopMyIIot0 0BYMCIIIOIOTL NIOLLY Tpanewii?
3. AKi MHOFOKYTHWKW Ha3MBaloTb PIBHOCKIAAEHUMU?
4. flky BNacTMBICTb MatoTb MOLLI PIBHOCKNAAEHWX MHOFOKYTHVIKIB?

BMPAB/ HTT

29.1.° 3uaiigiTs Moy piBHOGIUHOI Tpamerlii, O0CHOBU sIKO1 JOPiBHIOIOTH
14 cm i 16 cm, a giaroHaas — 17 cm.

29.2.° YoMy mopiBHIOE TJIOINAa OTPAMOKYTHOI Tpamellii, OCHOBU SKOI
nopiBHIOIOTE 9 cm i 16 cMm, a Gisbina 6iuHa cTOpoHA — J65 cm?

29.3.° 3HaiaiTh miIoIly piBHOOIUHOI Tpamelii, OCHOBU AKOI JOPiBHIOIOTH
14 cm i 32 cm, a 6Giuna cropoHa — 15 cwm.

29.4.° 3uangits ooy Tpameirii, 3o0paskeHoi Ha pucyuHry 29.7 (pos-
Mipu JaHO B CaHTHMETPAaX).

40 32
% ~
45° 45° 60°
60 48
a 0

Puc. 29.7
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29.5.° 3uaiigiTe oy Tpamerii, 306pasKeHoi Ha 24
pucyuky 29.8 (posMipu maHO B caHTHMeE- 150° 20
Tpax).
29.6.° Y piBHOOIuHi# Tpamellii giarouHaJab € 6Gicex- 36
TPUCOIO TOCTPOTO KyTa H MiJUTHL CepemxHIo Puc. 29.8
Jginiro Tpamemii Ha BigpisKM 3aBIOBMKKU
6 cm i 12 cm. 3HaligiTh mIOIy TpAaIerii.
29.7.° OcHoBU IPAMOKYTHOI Tpateriii gopiBH00Ts, 9 cMm i 17 cm, a giaro-
HaJIb € OicekTprcoio ii Tymoro Kyra. O0UmnCcaiTh 0Ty Tpamerii.
29.8.° Touka mepeTuHy 0iCEKTPHC IOCTPUX KYTiB IIPM OCHOBI Tpamerrii
HAJIe)KUTh APYTifi ocHOBi. 3HAWAITH WJIOMIY Tpamelii, aKIo ii
6iuni cToponu gopiBHIOIOTH 17 cm i 25 cm, a Bucora — 15 cm.
29.9.° Touka mepeTuHy OiCeKTpHUC TYyIMX KYTiB IPU OCHOBi Tpamerrii

HaJIeXKUTh APYrifi ocHOBi. S3HAKAITH IIJIOIIY Tpamellii, AKIIOo il
0iuni croponu mopiBHioOTE 10 cm i 17 cMm, a Bucora — 8 cM.

29.10.° Biuna cTopoHa piBHOOiUHOI Tpanelrii JopiBHIOE 2043 cmi yTBO-

pIo€e 3 0cHOBOIO KyT 60°. 3HAUAITH IJIOMTY Tpamerlii, AKINOo B Hel
MOJKHA BIIMCATU KOJIO.

29.11.° OcHoBu piBHOOGIUHOI Tpamerii fopiBHIOIOTE 32 cM i 50 cm. Homy

IOPiBHIOE IJIOINA Tpalellii, AKII0 B Hei MOKHA BIHCATH KOJIO?

29.12.° Mewnma 6iuHa cTOpoHA IPSAMOKYTHOI Tpamerlii gopisuioe 8 cm,

a rocTpuii KyT — 45°. 3HaWAITh IJIOIY Tparmelii, AKIIo B Hel
MOKHa BIIMCATHU KOJO.

29.13.° Binbina 6iuHa cTOpoHA IPAMOKYTHOI Tpamerlii fopiBHI0E 28 cM,

a roctpuii Kyr — 30°. 3HAWAITH MJIOITY Tparellii, AKII0 B Hel
MOJKHA BIIMCATU KOJIO.

29.14.° IToBexniTh, 1110 IPsAMa, AKA IPOXOIUTDL Uepe3 CepequHy cepeaHbol

29.15°

29.16.°

29.17.°

JiHii Tparmelrii Ta mepetuHae ii ocHOBHU, po30uBaE HaHy TpameIriro
Ha [Ba PiBHOBEJIUKUX MHOTOKYTHUKH.

3HalaiTh IOy PiBHOOIYHOI Tparmelii, OCHOBY SIKOI JOPiBHIO-
oTb 24 c¢cm i 40 cM, a giaroHan b IEepPHEeHAUKYJIIPHA A0 OiuHOI
CTOPOHU.

Hiaronans piBHOOGIUHOI Tparmelii mepueHANKYIAPHA 10 GiuHOL
CTOPOHU, AKAa JOpiBHIOE 15 cM. 3HATAITE IOy TpaIeIrii, AKIITo
pazmiyc KoJja, ommcaHoOro HAaBKOJO Hei, mopiBHioe 12,5 cMm.
Hiaronass Tparmerii posdouBae ii Ha TPUKYTHUKH, IIJIOMII AKUX
BigHOCATHCA AK 3 : 7. fIK BiZHOCATHLCA ILJIOIII TpameIiii, Ha aKi
pos0uBae maHy Tpamelriio ii cepemHs JiHig?



29.18.°

29.19.°

29.20.°

29.21°

29.22.°

29.23.”

29.24.

29.25.

29.26.”

29.27.”

29.28.”

29.29.”
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Ha cropouax AB i CD mapamnenorpama ABCD mo3HaueHO Bif-
noBigao Touku K i M tak, mo AK : KB=3:41iDM : MC =
=5 : 3. 3HaligiTh BiAHOIIIEHHS IIJIOI YOTUPUKYTHUKIB, HA AKi
Bimpisok KM pos3buBae maHUi IIapaJiejorpam.

HoBexniTh, 110 IJIOIA TPAMOKYTHOI Tparmelii, y AKy MOKHa
BITCATHU KOJIO, OPiBHIOE MOOYTKY il OCHOB.

VY piBHOOIuHY Tpamelliro Brurcano kKojao. Ogua 3 ii 6iuHUX cTOpiH
TOYKOIO JOTUKY AiMUTHCA Ha Bigpisku 3aBHOBKKH 4 cM 1 9 cm.
3HaNmiTH IJIOITY TpAaIertii.

Y npamokyruy Tpanerniio ABCD (BC|| AD, AB 1 AD) BuucaHO
KoJI0 i3 meHTpoM y Toulli O. 3HANAITh IOy TpameIii, SKIIo
OC =6 cm, OD = 8 cmM.

YV nIpAMOKYTHY Tpalleiio BIucaHo KoJio pagiyca 12 cm. Binbima
3 OiYHHX CTOPiH TOYKOIO MOTHUKY MIiMUTHCA HA OBa Biapisku,
OiIbININK 3 AKUX AopiBHIOE 16 cM. S3HAUAITH IJIOMIIY TpameIrii.
Hiaronans piBHOGiuHOI Tpamerii AiJUTHL BUCOTY, HTPOBEAEHY
3 BEPIIIMHU TYIOT0 KyTa, Ha BiApisku 3aBmoB:kKu 15 cm i 12 cwm,
a OiuHa cTopoHa TpameIrii JopiBHIOE ii MeHIIi OCHOBi. 3HANIITH
TJIOTITY Tparerrii.

Binwina giaromaab OpAMOKYTHOI Tpamenii AiauTk BUCOTY, IPO-
BeJleHy 3 BEPIIIMHU TYIIOTO KyTa, Ha BiApi3KM 3aBHOBKKHU 15 cMm
i 9 cm. Binbia 6iuna cropoHa Tpamertii mopiBHIOE i1 MeHITiii
OoCHOBi. 3HAHUAITH IJIOIY Tpamerrii.

Hiaronans piBHOGIuHOI Tpamernii € G6icekTpmcoro ii rocTporo
KyTa i mepHeHIuKyJasSIpHAa 10 0iYHOI CTOPOHU. SHAUMITE MJIOIILY
Tpamerliil, AKIIO i MeHIIa OCHOBA JIOPiBHIOE a.

Hiaronasni Tpamerii nepueHAWKYJIAPHI, OfHA 3 HUX JOPiBHIOE
48 c™m, a cepenHsda JiHia Tpameliii — 25 cM. 3HAUAITH ILJIOITY
Tpamertii.

V¥ tpamnernii ABCD 3 ocaoBamu BC i AD giaroHaJii nmeprueHInKYy-
JapHi. 3HaAITE IOy Tpaterii, aKIimo giaronanab AC mopiBHIOE
20 cm, a Bucora Tpamerii — 12 cwm.

Tpamnenito ABCD (BC|| AD) Buucano B KoJio. Touka O — 1eHTD
IbOTO KoJia. SHAWAITH MJIomly Tparmelii, akimo LBOA = 60°,
a BUCOTa Tparellii mopiBHIOE A.

V¥V rpanemnii ABCD Bigomo, mo BC|| AD, Touka M — cepenuHa
cropouu AB. 3HaAiTL oty TpukyTHUKa CM D, SKIITO ILI0INa
mamoi Tparmellii qopiBuioe S.
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29.30. Ha BiapisKy, AKUII CIIOJyUa€e cepeIuHU OCHOB TpameIrii, mosHa-
YUYW TOUKY Ta CHOJYYMIM ii 8 yciMa BepitmuEamu Tpanerii. o-
BEJiTh, 1[0 YTBOPEHi TPUKYTHUKY, IPUJIETJi 10 6iYHNX CTOPiH
Tpameirii, € piBHOBEJIMKUMH.

29.31.” [ToBexniTh, 1110 TpameIlis € PiBHOCKJIAAEHOIO 3 IapaJiejiorpaMoM,
OCHOBa SIKOT'O JIOPiBHIOE cepenHiu JiHil Tpamerrii, a Bucora —
BHCOTi Tpamerrii.

29.32.” MoBexniTp, 110 ILIOIA Tpamelii qopiBHIOE H0OYyTKY O6iuHOI cTO-
POHU Ta MepIeHANKYJIApa, OIYIIeHOro Ha MPSAMY, AKa MiCTUTH
1[I0 CTOPOHY, i3 cepequHu APYroi 0iYHOI CTOPOHM.

29.33.” ¥V vorupurytauky ABCD xytu ABC i ADC upswmi, a cropouu AB
i BC pieHi (puc. 29.9). Bigomo, 1m0 BH | AD i BH = 1. 3uaii-
IiTh mioiry yotupukytauka ABCD.

B
C
0
A H D
Puc. 29.9 Puc. 29.10

29.34.” Ha pucyury 29.10 300pa’keHO aBa KBaapaTi, CTOPOHU SKUX
mopiBuio0TH 1 cm. I1i KBagpaTu posmiliieHo Tak, 1Mo Bepiirmaa O
OIHOTO KBaJpaTa € TOUKOIO IIEPEeTUHY AiaroHasel apyroro. Yomy
IOPiBHIOE IJIOIIA 3aIITPUXOBAHOTO YOTUPUKYTHUKA?

29.35." B onykiomy i’ stukyTauky ABCDE Bimomo, 1m0 ZABC = ZCDE =
=90°, BC=CD=AE =1cwm, AB + DE =1 cm. 3Ha#iTh IJIOITY
n’arukyrauka ABCDE.

29.36." KoxxHa 3 m’aATH ONpAMUX, AKi mepernHaiorTs croporu BC i AD
kBagpata ABCD, mginuth #ioro Ha ABa YOTUPUKYTHUKHU, IJIOIII
AKUX BimHOCATHCA AK 2 : 3. [oBexmiTh, 1110 IpUHANMHI Tpu i3
IUX TPSAMUX IPOXOJATH Uepes3 ONHY TOUKY.

30. 3oBHiBNMCaHe KOO TPUKYTHUKA
IIpoBememo GiceKTpucu ABOX 30BHIIMHIX KyTiB 3 BepmuHamu A i C

TpukyTHuKa ABC (puc. 30.1). Hexait O — TouKa mepeTtuny mux 6icex-
Tpuc. IIa Touka piBHOBigmasmena Big mpamux AB, BC i AC.
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Puc. 30.1 Puc. 30.2

IIpoBegemo Tpu nepunerauryasapu: OM | AB, OK 1 AC, ON 1 BC.
3posymimao, 1mo OM = OK = ON. Otike, icHye KOJIO i3 IIeHTPOM y TOU-
i O, AKe TOTHUKAETHCA IO CTOPOHU TPUKYTHUKA Ta MPOJOBIKEHb IBOX
iHmux #oro cropiH. Take K00 Ha3WBAIOTh 30BHIiBIHCAHUM KOJIOM
TpukyTHuKa ABC (puc. 30.1).

Ockinbru OM = ON, to Touka O HajmeXuTh 6icekTpuci Kyra ABC.

OueBHUIHO, 1110 OYAb-AKUNA TPUKYTHUK MA€ TPU 30BHIBIIMCAHUX KOJIA
(puc. 30.2) i3 nenrpamu O,, O,, O,, AKi KOTUKaAIOTHCA N0 CTOPiH a,
b, ¢ BigmoBimgno. Paziycu mux kin mosHaumMmo Bigmosizuo R,, Ry, R,.

Teopema 30.1. Padiycu 306nieénucanux xkin mpukymnuxa ABC
MONCHA 06UUCAUMU 30 GOPMYAAMU

R-S R-S Rp-S_
p-a p-b p-c
de S — naowa mpurymuura ABC, p — tlozo nienepumemp.
Hosgedennsa. Hexail 30BHiBimcare KoJio i3 meHTpoM O TPUKYTHU-
ka ABC motukaerbes no oro croporu AC y Touri K, a 10 IIPOJOBKEHb

cropia AB i BC — y Toukax M i N BigmoBiguo (puc. 30.1). Maemo:
S50 = Sos + Socs — Sosc :éOM-ABJr%ON-BC—%OK-AC:

R,

1 +b+c—2b 2p-2b
:ERB(c+a—b)=RB°%=RB- pz =R, (p-b).
. S
3 R,=——.
Bincu R, > b
Amnanoriuao MoKHa IOKasaTu, o R, = S , Ry = S A
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O—rr 3agaua 1. BoBHiBnHcaHe Koo TpurkyTHUKA ABC moTHKA-
€ThCA A0 IPOXOBXKEHHA cTOpoHU AB 3a Touky A B Touri M. [loBenits,
mo BM = p, ne p — niBnepumetp TpurkytHuxka ABC.

Posze’azanna. Hexaii nane 3oBHiBIHCaHe KoJi0 i3 meaTpom O no-
TUKAEThCSA A0 cTopoHu AC y Toutri K, a 10 IPoaoBKeHHs cTopoau BC —
y Tourii N (puc. 30.1). 3a BIacTuUBiCTIO JOTUUYHUX, ITPOBEJEHUX A0 KOJa
uyepes ogHy TOuKy, maemo: CK = CN, AK = AM. Toxi AC =CN + AM.
Or:xe, mepumeTrp TpukyTHuka ABC gopisuioe cymi BM + BN. Ilpote
BM = BN. Toni BM = BN = p, ne p — niBuepumetrp AABC. A

3amaua 2. Y tpukyrHurky ABC 3 xyToMm B, axuii mopiBaioe 120°,
nposefieHo Oicexrpucu AA,, BB, i CC,. 3rnaiigits kyT A, B,C,.

Poss’aszannsa. Hexait Z/MBC — 30BHiIII-
HilT KyT TpukyTHuKa ABC 1upu BepinuHi B
(puc. 30.3). OueBugno, mo £LMBC = 60°.
Toni npomins BA, — 6icexkTpuca Kyra M BB,.
OTrxe, Touka A, — IeHTP 30BHIBIUCAHOTO
kosa TpukyTHUKa ABB,. Toxi mpomins B/A, —
6icexTpuca xyra BB,C. AHajmoriuso mpo-
miues B,C, — Gicexrpuca kyra AB,B. Puc. 30.3

Takum unHOM, KyT A,B,C, 10piBHIOE OJIOBIHI POSTOPHYTOTO KyTa,
TobTo LA,B,C, = 90°. A

'I) 1. fke KONO Ha3MBalOTb 30BHIBMVICAHNM KOJIOM TPUKYTHMKA?

¢ 2. 3a aKkuMuK hopMynamm MOXHa 0B4NCINTI pagliyCy 30BHIBMNMCAHMIX Kin TpW-
KyTHMKa?

BMPAB/ HTT

O—=rr 30.1.° BosuiBuncane Koio TpukyTHHKa ABC LOTHKAETHCA IO
croporu AC y Touni K. HoBenits, mo KC=p-aiKA=p—c,
e p — miBmepuMeTp TpukKyTHUKA ABC.

30.2.° Nauo rpukyTHUK ABC. [loBexnits, mo R, =(p—c)ctg gz (p-b)x
C_in A
x ctg 2 =ptg 9"

30.3.° ¥ rpuryraury ABC touku K i L — TOYKH JOTUKY cTOopoHu AB
0 BIIMCAHOTO II 30BHiBIIMCAHOTO KiJ BimmoBimHo. [{oBemiTh, 110
AL = BK.



30.4.°

30.5.°

30.6.°

30.7.°

30.8.°

30.9.°

30.10.°

30.11.°

30.12.°

30.13.°
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Y tpuryTtHuUKYy ABC pajiyc 30BHiBIMCAHOTO KOJia, SAKe I0-
TUKAEThbCca O0 cTopoHu AC, MOPiBHIOE IIiBIIEPUMETPY OaHOTO
TpuKyTHUKA. [loBeniTs, 1mo kKyT ABC npaMmuii.

Y TpuUKyTHUK 3i cTopoHamu 6 cm, 10 cm, 12 cM BOucaHo KoJo.
Ho Kosa mpoBeeHO AOTUYHY TaK, IO BOHA IIEPETHHAE ABi
OLJIBIIT CTOPOHU TPUKYTHUKA. SHANAITH IIEPUMETP TPUKYTHUKA,
AKWHA JOTUYHA BiATHWHAE BiJl TaHOTO TPUKYTHHUKA.

ITosmauumo uepes O,, O, i O, IeHTPU 30BHiBIHCAHUX Kil
TpukyTauka ABC, aki gorukaimTrbesa go cropia BC, CA i AB
Bimmosiguo. Bupasite Kytu Tpukytauka 0,0,0. uepe3 KyTu
TpukyTHuUKa ABC.

¥ tpurkytaEUK ABC, iepuMeTp AKOro gopisaioe 20 cM, BIIMCAaHO
KoJio. Bimipisok moTuuHOI, IpoBeIeHOl 10 KoJa IIapaJieibHO CTO-
poui AC, posmiIteHnii MisK CTOPpOHAMU TPUKYTHUKA, JOPiBHIOE
2,4 cm. 3HaAiTE cTopony AC.

o Koja, BIMCAHOTO B TPUKYTHUK, MPOBEIEHO TPU JOTUYUHI,
napajejabHi cropoHaM TpuKyTHuKAa. i motmuHi BigTMHAIOTH
BiJi TaHOTO TPUKYTHUKA TPU TPUKYTHUKU, PAAiyCcU OMUCAHUX
Kin aKux gopisHIOOTL R, R,, R,. 3HaliAiTh pasiyc onmucaHoro
KOJIa JaHOTO TPUKYTHUKA.

¥V piBHOGempeHUIT TPUKYTHUK 3 OCHOBOIO 12 ¢M BIMCAHO KOJIO,
a 10 HbOT'O IPOBEJIEHO TPU AOTUYHI TaK, III0 BOHUW BiATUHAIOTH
BiJl JaHOTO TPUKYTHUKA TPU TPUKYTHUKH II0 OJHOMY OiIs KO-
Hoi Bepmuuu. Cyma IepruMeTpiB TPhOX YTBOPEHUX TPUKYTHUKIB
nopiBHIOE 48 cM. 3HaAWAITH 6iYHY CTOPOHY HAaHOTO TPUKYTHUKA.
Jlamo TOUKy, AKa HAJEXKUTHb KyTy 3 BepmuHoo O, aje He Ha-
JEKUTH Woro cropoHam. IIpoBexmiTh uepes II0 TOUKY IIPAMY
Tak, 00U TPUKYTHUK, AKUI I IpsAMa BiATwWHAE Bim Kyra,
MaB JaHUN TmepuMeTp.

HoTuuHa mO KOJa, BIMCAHOTO B PiBHOCTOPOHHIN TPUKYT-
uuk ABC, nepetunae cropouu AB i BC y Toukax M i N Biamosiza-
HO. 3HaWAITh W0y TpukyTauka M BN, axkmo AB =a, MN =b.

ILiromia IPAMOKYTHOTO TPUKYTHUKA TOPIBHIOE %rz, Ie r — pa-

Jiyc 30BHiBIMCAHOI'O KOJIa, AKe MOTHUKAEThCA IO OJHOTO 3 Ka-
TeTiB. 3HAUAITH CTOPOHU TPUKYTHUKA.

HoBexniTh, I1I0 KOJO, IKE MTOTUKAEThCA A0 OiuHMX cTopim AB
i BC piBuHoGenpenoro TpukyTuuka ABC y Toukax A i C Bigmo-
BiZIHO, IPOXOAUTEL Uepe3 IIEHTP 30BHIBIMCAHOTO KOJIA TPUKYT-
unuka ABC.
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O—rr 30.14.° BicexkTpuca Kyra A TpuxkyrHuka ABC mepeTnHae Horo
omucaHe KoJio B Touni A,. [loBenits, mo OA, =A,0,, ne Touku O
i O, — meHTpPU BiANOBiZHO BIMCAHOTO i 30BHiBIMCAHOIO Kii
TpukyTHuka ABC.

30.15.° Ha mumomiuui samano mpamy, AKifh HamesxaTh Bepminau B i C
TpukyTHuka ABC. ¥ pisHuMX niBOJIOmMMWHAX BiZHOCHO IIiel
npamoi nosHauniau touku O i O,, AKi € BiANOBiHO IleHTpaMu
BIIMCAHOTO Koja TpukKyTHUuKa ABC i fioro 30BHiBIICaHOTO K0Ja,
o goTukaeThbesa no croporu BC. Ilobyayiite TpukyTHUK ABC.

30.16." 3a Toukamu O,, O,, O, gKi € IeHTpaMHu 30BHIBIMCAHUX Kil
TpukyTHuKa ABC, mobyayite TpukyTHuk ABC.

30.17.° 3oBHiBnmcani Koaa TpukyTHuKa ABC IOTUKAIOTHCA OO CTO-
pin AB, BC i CA y toukax C,, A, i B, Biznmosigno. [oBexiTs,
mo npami AA,, BB, i CC, nepeTuHalOThCcA B OJHiN ToUIi.

30.18." Koso i3 menTrpom y Touri D mpoxoauTh uepes3 Touxu A, B
i menTp O, 3oBHiBNUCaHOrO Koja TpuKyTHUKA ABC. JloBeniTs,
mio Touxku A, B, C i D nexaTb HA OZHOMY KOJIi.

30.19.” ¥V tpuxkyraury ABC npoBeneno Oicekrpucu AK i BL. 3HaiiTh
KyT A, akiio npomiab KL — 6icexTpuca xyrta AKC.

30.20.” Ha cropomax BC i CD kBagpata ABCD mo3HauYu/Id BiAmoBigHO
Touku M i N Ttak, mo LMNC = 2 ZNAD. 3uaigits KyTr MAN.

30.21.” Ha croporax BA i BC piBHOCTOPOHHBLOTO TpukyTHUKAa ABC 1I0-
3HaumaIu Bigmosigmo Touxku M i N Tak, mo LNMA =2 ZNAC.
Yepes TouKy B mpoBemeHO IpAMY, AKa mapaJeabHa cTopoHi AC
i meperunae nupamy MN y touni K. 3uaiigite kyT NAK.

30.22. V TpurkytHuKy ABC 3 KyTOM IIpM BepIiuHi B, 110 J0piBHIOE
120°, mpoBeneHo GicekTpucy BD. 3HalAiTh BiZHOIIEHHA CTO-
pia AB i AC tpukytHUKa, axito BD : DC = k.

30.23." V kBaapari ABCD 3i croporoio 1 cm Ha croponax AB i BC 006-
paHo BigmoBigHO Touku P i @ Tak, IM0 IepuMeTp TPUKYTHUKA
PBQ popiBuioe 2 cm. 3HaligiTh kKyT PDQ.

30.24." ¥V tpurkyraury ABC Bimomo, mo /B = 100°, Binpisok CE — 6i-
cexrpuca. Ha croponi AC o6pano Toury D Tak, 1o £ DBC = 20°.
3uaiigite Kyt CED.

30.25." V vorupurytauky ABCD Bigomo, mo A = ZC = 60°, £D =
= 135°, ZBDA = 90°. ¥V axowmy BigHomenHi miaronans AC mi-
JUTH giaroHanas BD?
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Y 7 kiaci Bu BiKe KOPUCTYBAJIUCA KOMII IOT€POM IIiJi YaC BUBUEHHSA
reomerpii. ¥ 8 kjaci Bu BuUBUaTHMeTe OiJbII CKJIALHI I'eOMETPHUUHI
dirypu, a oTiKe, 3MOYKeTe BIOCKOHAJUTU CBOI BMiHHS, OIaHyBaBIIN
CKJIaAHiII iHCTpYyMeHTHU rpadiyHUX MTaKeTiB.

Haranmaemo, 1110, KpiM 3aBAaHb, HaBeJIeHUX Yy IILOMY PO3/iJIi, B 3MO-
’KeTe 3aCTOCOBYBATHU PiSHOMAHITHI mporpamMu, IIpr3HaAUYeHi CIeIiaJbHO
IJs 3aCBOEHHS IMKIJIBHOTO Kypcy reomerpii. Bu moskere 3Bepratucs
o T100aIbHOI MeperKki «IHTepHeT» IJId MOITYyKY IIUX ITPOrpaM Ta iHImoi
moTpi6bHOI Bam iHMopMaIrii.

VY npomy posmijiii HaBemeHO 3aBAaHHSA, AKi1 B 3MOKeTe BUKOHYBATHU
3a TOTOMOTOI0 KOMII'IOTEepa B Mipy BMBUEHHS BiATOBiZHUX TeM. Biib-
MIiCTh i3 HUX — 3aBHAHHS HA TOOYIO0BY T€OMETPUUHUX QIryp, Aasa AKUX
BU 3aCTOCOBYBaTUMeTe TeBHUM rpadivunuii perakrop. Kpim rmux 3aBmafb,
BU MOKeTe pOOUTH PUCYHKHU J0 3aa4, 30KpeMa pPo3B’A3yBaTHU 3aJavi Ha
no0ya0BY, He JIUIIE B 30IIMNUTI, a i 3a JOIIOMOI0OI0 KoMII'foTepa. ¥ 7 KJja-
ci Bu misHasmHCs, 0 B reoMeTpil mMoOyZOBY IIPOBOIAATH 34 JOIOMOTOIO
JiHiIAKK Ta mupKyJasa. Tomy mjs pos3B’sA3yBaHHsA 3aJad Ha HOOYIOBY
BaM IOTPiOHO 3HANWTHU cepel iHCTPyMeHTiB rpadiuHoro pemaxropa Ti,
10 BUKOHYIOTH (PYHKIIII JIiHIAKY Ta MUPKYIA.

4. MHOroKyTHUK Ta MOro efieMeHTHU

1. ITobynyiiTe MHOTOKYTHUKH, ITIO iJIIOCTPYBAaTUMYTh TEOPETUUHI BimO-
MOCTi IIbOTO MYHKTY.

5. Mapanenorpam. Bnactueocti napanenorpama

2. BusmauTe, AKMMU BJIACTUBOCTAMU IIapaJiejiorpaMa Tpeda CKOpHC-
TaTucsdA, Mo0KU IPaBUJIbLHO 300pasuTu 1o Girypy. Axi incTpymenTu
rpagiusoro pemaxkTopa Tpeba s mporo 3acrocyBatu? Hapucyiite
mapaJjeJjorpam i mobyayiiTe ABi ioro BUCOTH, IO BUXOAATDH 3 OLHiel
BepminHu. KUl iHCTPYMEHT BM BUKOPUCTAETE, II[00 ONYCTUTHU BIU-
COTY Ha 3aJaHy CTOPOHY?

6. O3HaKkn napanenorpama

3. ¥YsaBiTh cobi, 110 300pakeH0 YOTUPUKYTHUK. Y AKUI cIOCi0 BU MO-
JKeTe mepeBipuTHy, uu € BiH mapasiesorpamom? SIKUMU iHCTPyMeHTH
rpadigHOrO pefaKTOpa MOYKHA AJIA IIHOTO CKOPUCTATUCA?

8. MpsimokyTHUK. Pom6. KBagpaT

4. 3mHaigiTe y rpadiuEomy pemakTopi s3acib, 110 mae 3MOry IIBUIKO
OyayBaTu pisHi NpAMOKYTHUKM; OyAyBaTH KBagpaTtu. SIKa BiacTu-
BicTh poMba mae 3MOTy IIIBUAKO W MPaBUILHO MOOyAyBaTu pom6?
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10.

11.

12.

13.

ITo6yyiiTe nBa MEPIEHAUKYIAPHUX BiPi3KU, 1[0 TEPETUHAIOTHCA.
YaBiTh cobi, 1110 BOHY € JiarOHAJAMU YOTUPUKYTHUKA, 1 TOOyIyiiTe
el YOTUPUKYTHUK. Yu 000B’A3KOBO BU oTpuMaeTe poM6? SIKoi0
YMOBOIO Tpeba JOTOBHUTH Ile 3aBAaHHA, 00 OTPUMaHU YOTUPU-
KYTHUK HEOJMiHHO BUSBUBCSI POMOOM?

9. CepepHs NiHig TPUKYTHMKA

SAxwuit imcTpymMeHT rpadiyHOTO pefakTopa BU BUKOPUCTAETE, 00
3HAWTH cepeguHy Bimpiska?

HapucyiiTe [oBiTbHUI YOTUPUKYTHUK. BuKoHatliTe mo6y10BY, KA
mpoisocTpye KJtouoBy 3amauy 1 o. 9. fIK Bu mepesipure, 1o Biz-
pisKM, AKi cIIOIyUaroTh cepelHU CTOPiH JaHOTO YOTUPUKYTHUKA,
YTBOPUJIU Tapajejsorpam?

10. Tpaneuis
ITo6ynyiiTe Tpamneriito. AKuMu iHCTPpyMeHTH rpadiuyHOTO pegaxTopa
BU CKOPUCTAETECS, 11100 3a0€3MMeYnTH IapaaebHICTh CTOPiH Tpale-
ii? mobu mobyayBaTy PiBHOGIUHY Tpamellito? mo0u mobymyBaTu
IPAMOKYTHY TPaNeIio?

11. LleHTpanbHi Ta BNKUCaHi KyTn

HapucyiiTe Koo Ta moOyayiiTe KiTbKa BOUCAHUX KYTiB, AKi cou-
paloThCa Ha OHY I Ty camy nyry. Kopucrymounch iHCTpyMeHTaMU
rpadiuHOrO pefakTOopa, BU3HAUTe IXHi rpagycHi mipu.
HapucyiitTe Koo, To6yayiiTe MeHTPaJIbHUN i BOIUCAHUN KyTH, AKi
cnupaloThCcAa Ha ofHy I Ty camy nyry. IlepeBipte, Ak cmiBBimHO-
CATHCA BEeJIUUMHU IIUX KYTiB.

14. OnNucaHi YOTUPUKYTHUKMN

3HaNIITh ONTUMAJLHUN cI0Ci0 TOOY/IOBY PUCYHKIB, HA AKUX MAaIOTh
O0yTu 300pasKeHi KOJI0, BIMCAHI B KOJIO Ta OMMCAaHI HABKOJIO KOJa
YOTUPUKYTHUKHU. SIKa BJIACTUBICTH JOTUUYHOI IO KOJa Ja€ 3MOTY
TIPABUJIBLHO 300PA3UTH OMUCAHUN YOTUPUKYTHUK ?

15. Teopema Daneca. Teopema nNpo NpPonopLiHi Bigpizku

IloGynyiiTe pucyHKH, IIT0 iMIOCTPYIOTH Teopemy Pasreca Ta TeopemMmy
IIPO IIPONOPIIitiHi Bifpisku. Bumipre qoB:KMHY MOTPiOHUX BigpisKiB
i mepeBipTe, UM BUKOHYIOTHCA AJIA HUX TBEPJKEHHS ITUX TeOPeM.
HackinbKku TOYHO MOYKHA BUMipATH BifpisKku 3acobamu rpadiaHoro
peraxkTopa, SIKUM BU KOopucTyeTeca?

YaBits cob6i, 110 y Bammomy rpadiuHOMy pejakTopi HeMae iHCTPY-
MeHTa, AKUU Jae 3MOTy Oy IyBaTH ImapajieIbHi mpAMi. 1K Bu MoikeTe
mobyqyBaTH mapaJiesibHi IpsaMi, ciupamouyuch Ha Teopemy Paseca?
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16. Teopema Npo MmegiaHN TPUKYTHUKA.
Teopema npo GiceKTpucy TPUKYTHUKA
14. IlpugymaiiTe Ta HPOAEeMOHCTPYIiTe cIoci6 mob0ymoBu bGiceKTpucu
TPUKYTHUKA 3a BificyTHOCTi 3acobiB mojisy KyTa HaBMija i BuMi-
PIOBaHHS MOT0 BeJIWUYNHU.

17. NMopiGHi TPNKYTHUKN

15. OmamyiiTe iHCTpyMeHTU rpa)iyHOrO pemakTopa, AKi Jai0Th 3MOTy
300paskaTu irypu, 1o MaroTh OTHAKOBY (hopMy, aJie PisHi po3mipu.
IToGynyiiTe 3a JOIIOMOTOIO ITUX iHCTPYMEHTIB MOi0HI TPUKYTHUKH.

16. IloOynayiiTe rpadiuHy ijmrocTpallifo g0 JieMH IIPO MOAiOHI TPUKYT-
HuKu. Kopucryiounch 3a3HaUEHUMU iHCTPYMEHTaMU, HOKaXKiTh,
10 300paskeHi TPUKYTHUKYU CIIPaBAi € MOAiOHUMMU.

18. MepLua o3HaKa NOAIGHOCTI TPUKYTHUKIB
17. IIobGymy¥iTe nBa BiApisKu pPisHOI JOBKUHU. ¥ ABITH C00i, 1110 I1e BiAmOo-
BiHi cCTOPOHY MOAIGHUX TPUKYTHUKIB. ¥Y3SBIIIY MEPIINIL i3 IIUX Bif-
PisKiB AK cTOPOHY, IOOYAYyIiTE HIOBIILHUN TPUKYTHUK. [[o0yAyiiTe
TOAiOHUIT oMy TPUKYTHUK, Y3ABIIU IPYTUH BiIPi30K AK f0r0 CTOPO-
HY; 3aCTOCYITE IJIA IIHOTO MEePINy 03HAKY MOAiOHOCTI TPUKYTHUKIB.

19. Teopema MeHenas. Teopema Yesu

18. IIobymyiiTe MOBiNMBbHUI TPUKYTHUK i MPOiNIOCTPYHTE TBEPIKEHH
3agaui 19.16.

21. fipyra Ta TpeTs 03HaKU NoAiOHOCTi TPUKYTHUKIB
19. IlpupymaiiTe caMOCTifiHO Ta BHUKOHAliTe 3aBIAHHS, AKe a0 0O
3MOTY 3a JOMOMOTOI0 KOMII'I0Tepa MPOJEeMOHCTPYBATU APYTY Ta
TPETI0O O3HAKM MOAiIOHOCTI TPUKYTHUKIB.

22. MeTpuyHi cniBBiAHOLWEHHSA B MPAMOKYTHOMY TPUKYTHUKY

20. IloOymyiiTe NPAMOKYTHUII TPUKYTHUK Ta OIYCTiTh BUCOTY HAa Ti-
noreHysy. IlepekoHaiiTecs, 1110 BUKOHYEThCA JeMa II. 22.

23. Teopewma Micparopa

21. Yacro Teopemy Iliparopa imrocTpyioTh, moOyayBaBIII KBaApaTu Ha
CTOPOHAX MPSIMOKYTHOI'O TPUKYTHUKA. BaraTto mMoKoJIiHb IIKOJIAPiB
i ITKOJIAPOK HA3UBAIOTH Ieli pucyHoK «Ilicharoposi mranu» i ¢op-
MYJIIOIOTH TeopeMy B sKapTiBauBiit opmi: «Iliharoposi mranu Ha
Bci cTopoHu piBHi». IToOGyayiiTe 1eii pUCYHOK.

22. Yu e B rpadiuHOMY pefaKkTopi iHCTPYMEHT IJid pospisaHHA Qirypu
Ha YaCTWHU, AKUMU HagaJli MOKHa OIlepyBaTu OKpemo?

23. PoaspisaBmiu Ha yacTUHU KBaJpaTu, TOOyIOBaHi Ha KaTeTaxX, MOMK-
Ha CKJIaCTH i3 IIMX YaCTUH KBaJpaT, MoOyJOBaHUII Ha TiloTeHy3i.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

15 moBiJIBHOTO TPUKYTHUKA MOIIYK TaAKUX YaCTUH — 3ajada He-
mpocTa. A och AJ1s piBHOOEIPEHOTO TPUKYTHUKA 3HANTHU TaKUH CIIO-
¢i6 pospisarHA gocuTh Jerko. SIKi e uacTuru? Ilo6yayiiTe piBHO-
OempeHU IPAMOKYTHUN TPUKYTHUK. CTBOPITH TaKkuii Habip diryp,
1100, mepeMinryuu ix, MosKHA 0yJI0 CKJIacTu abo KBaJpatT, o0y 10-
BaHUI Ha TimoTeHy3i, abo ABa KBaapaTH, MOOYIOBaHI Ha KaTeTax.

24. TpyroHomMmeTpuYHi pyHKLIT rocTporo Kyta
NMPAMOKYTHOIO TOMKYTHUKa
OnanyiiTe iHCTPYMEHTU KaJbKYJATOPa, AKi JAIOTh 3MOTY 3HaXO-
OUTH TPUTOHOMETPHUUYHI QPYHKIIiI rocTporo KyTa TPUKYTHHUKA.
SHaUAITH iHCTPYMEHTH AJS 3HAXOIKEHHS TPUTOHOMETPUUHUX
¢byHKIill y MOBI mporpaMyBaHHs, AKYy BU BHUBUYAETE.

25. Po3B’'si3yBaHHSA NPSMOKYTHUX TPUKYTHUKIB

Ilixg yac posB’sA3yBaHHS 3a4aU IILOT0 HYHKTY KOPUCTYUTECA KaJb-
KYJATOPOM [JIsI O0UMCIIE€Hb.

26. MoHATTS NNowWw,i MHOFOKYTHUKA. MnoLa NpAMOKYTHUKA

ITo6ynytiTe KBagpaT i BisbMiTh ¥oro 3a ogmHmuHUii. CKoImiioiiTe
oro Kisbka pasiB. 3 OTpUMaHUX OAUHUUYHUX KBaJApPaTiB CKJIALITH
KiJIbKa Pi3HUX PiBHOBEJIUKUX IIPAMOKYTHHUKIiB.

27. Mnowa napanenorpama

CrBopiTh HaGip Giryp, 3a JOIOMOT0I0 SKUX MOKHA IIPOLITIOCTPYBATHA
IOBEJEHHSA TeOPeMHU IIPO ILIOIY IapaJjeyorpamMa. sIKoo BIacTuBic-
TIO ILJIOINi MHOTOKYTHUKA MU IPU IILOMY KOPHUCTYEMOCS?
Teopema 27.1 € cupaBeAInBOIO HE3AJIEKHO BiJi TOr0, AKY 3i CTOPiH
mmapaJiejiorpaMa 3 OIyIIeHOI0 Ha Hel BUCOTOIO BUOpaTu JJid o0uuc-
geuHs miaorri. CTBopiTh HabGip diryp, 3a JOIIOMOrow AKUX MOMKHA
IIPOiTIOCTPYBATH Ile TBEPAKEHHA.

28. lMnouia TPUKYTHUKA
CtBOpiTH HabOpPU Giryp, 3a JOTOMOTOI0 AKUX MOKHA IPOiTIOCTPY-
BaTU AOBEJEHHA TBEPAKEHb TEOPETUYHOI YACTUHU I[HOTO MYHKTY.
29. MNnowa Tpaneuii. PiBHOCckNapeHi MHOrOKYTHUKMN

IloOynyiiTe moBinmbHY Tpameliiro. Pospixkre ii Ha yacTuHHU Tak,
miobu ImoKasaTu, 1o (opmyJia s OOUMCIeHHS IIJIONII Tpameii
€ MPaBUJIbHOIO.

30. 3oBHiBNMUCaHe KOO TPUKYTHUKA

IloGynyiiTe IPAMOKYTHHI i TOCTPOKYTHHUIN TPUKYTHUKHU. [[isa
KOJKHOTO 3 HUX IOOyAyliTe Bci Horo 30BHiBOMCaHI KoJa.
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HawnnpocTiwi reomeTpuydHi ¢irypm Ta ixHi BnacTmBocTi

1. Touku Ta mpami
v" Ocnosha sracmusicms npamoi. Yepes 0yab-AKi 1Bi TOUKH MOXKHA
IPOBECTHU HPSAMY i IO TOTO K TiJIBKH OIHY.

v" IIBi npsami, AKi MarOTh CIiJbHY TOUKY, HA3UBAIOTh TAKUMU, IO
TIepeTUHAIOThCH.

v' Bynb-AKi IBi mpami, [0 MepeTHHAIOTLCS, MAIOTh TiJIbKUA ONHY
CIiJILHY TOUKY.

2. Bigpisok i itoro mos:xuHA

v Touku A i B npamoi a (puc. 1) 06MeRyIOTh Y4aCTUHY NPAMOI,
AKY pasoM 3 ToukaMu A i B Ha3uBaIOTh Bipiskom, a Touku A
i B — RiHODAMUT IIbOTO Bigpiska.

a A B A 0] B

Puc. 1 Puc. 2

v" IIBa Bifipi3KM HA3UMBAIOTH PIBHUMH, AKIIO iX MOYKHA CYMiCTHATH
HaKJATaHHAM.

v/ PiBHi Bifipi3K;M MaloTh PiBHI [JOBXWHHU, i HaBIAKH, AKIIO JOB-
JKUHU BifpisKkiB piBHIi, TO piBHIi # cami Biapisku.
v" OcHosHa sracmusicmo dosxcurnu 8idpiska. SIkimo Touka C € BHY-

TPiITHBOIO TOYKOIO Binpiska AB, To Binpisok AB mopiBHIOE cyMmi
BigpiskiB AC i CB, To6T0 AB = AC + CB.

v' BimcramHIO Mix ToukamMmu A i B HasuWBaIOTh NJOBXKUHY BiApi3Ka
AB. fIkuto Touku A i B 36iramoTbCcs, TO BBayKAOTh, 1[0 BiflcTaHb
MiK HUMU IOPiIBHIOE HYJIIO.

v' $Ixmio Touka C He HaJIeXKUTh Bifnpisky AB, To AB < AC + CB.

v fxmo Tpu Toukum A, B i C Taki, 110 BUKOHYETbCA PiBHICTH
AB =AC + CB, 1o Touka C € BHyTPiIlTHbOIO TOUKOIO Bifpiska AB.
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3. IIpomins. Kyt

v" Toura O npsamoi AB (puc. 2) po3buBae IpAMY Ha IBi YacTUHH,
KOJKHY 3 AKUX pasoM 3 TouKoio O Ha3uBaIOTh IpoMeHeM abo miB-
npamoio. Touky O Ha3MBAIOTH IOYATKOM IIPOMEHH.

v JIBa mpoMeHi, AKi MalOTh CIIJILHUI IOYATOK i JeaTh Ha OgHil
OpAMili, Ha3WBAIOTh JOMOBHAJILHUMMU.

v" IIBa mpomeHi OA Ta OB, 110 MAaIOTh CIIJIBHMAI HoYaToOK (puc. 3),
po30mBaOTH IJIOMIMHY Ha MBI YaCTUHU, KOMKHY 3 AKUX PasoM i3
npomeusamu OA ta OB HasuBaioTh KyToMm. IIpomeni OA ta OB
HA3WBAIOTh CTOPOHAMU KYTa, a TOUKy O — BEepIINHOIO KyTa.

A

A

Puc. 3 Puc. 4

v KyT, CTOpOHAMHM SKOrO € JONOBHSJLHI IIPOMEHi, HAa3WBAIOTh
POSTOPHYTHUM.

v" JIBa KyTH HA3WBAIOTh PiBHUMU, AKIIO iX MOMXHA CyMiCTHTH Ha-
KJIaJaHHIM.

v BiCeKTpuCcOw KyTa HAa3WBAKOTh IPOMiHb 3 IOYATKOM y BEPIIUHI
KyTa, AKUHA OiJUTH e KyT Ha ABa PiBHUX KYTHU.

4. BumipioBaHHA KyTiB

v KoxHMI KyT Ma€ IeBHY BeIMUYUHY (IpagycHy Mipy).

v" Kyr, rpagycHa mipa skoro gopisaoe 90°, Ha3UBAIOTh IPAMUM.
Kyr, rpagycua mipa akoro menima Big 90°, HasuBaOTh TOCTPUM.
Ky, rpanycua mipa sakoro 6inbiina 3a 90°, ame menma Big 180°,
HA3WBAIOTh TYIUM.

v' PiBHI KyTH MalOTh PiBHI BeInunHN, i HABIAKH, SKITO BeIUINHNA
KyTiB piBHi, TO piBHIi 1 cami KyTHU.

v" OcHnosHa éaracmusicmsy esudunu kyma. SIkmo npomias OC mi-
autbh KyT AOB Ha nBa Kytu AOC i COB (puc. 4), To £ AOB =
=/ AOC + ZCOB.
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5. CymiskHi Ta BepTUKAJBHI KyTH

v

v
v

v

JlBa KyTH Ha3WMBaAIOTh CYMiKHUMU, AKIITO B HUX OJJHA CTOPOHA
CITiJIbHA, a OBi iHIII € JOMOBHAJNBPHUMU TPOMEHSIMMU.

Cyma cymiskHUX KyTiB gopiBHIoe 180°.

JIBa KyTu Ha3WBAIOTh BEPTUKAJIBHUMM, SKIIO CTOPOHU OTHOTO
KyTa € JOMOBHSAJLHNMU IIPOMEHSIMI CTOPiH APYroro.

Beprurkanbai KyTH piBHI.

6. Ilepnesgukyasapui npami. CepequHHNI MEPIEHIUKYIIAP

v

v

JBi mpsaAMi HA3UBAIOTH MEPIEHANKYIAPHUMU, SIKIIO IPU iIXHHOMY
IepeTrHi YTBOPUBCA HPAMUNA KYT.

HenepnenquKyaapHI IpAMi IpU TepeTHHI YTBOPIOIOTH ITapy PiB-
HUX FOCTPUX KYTiB i mapy piBHUX Tynux KyTiB. Besnuuny rocrpo-
T'0 KyTa Ha3UBAaIOTh KYTOM MiK HellepIeHAUKYJIAPHNMU OIPAMUMU.

AKmo mpaMi mepneHIUKYJIAPHi, TO BBasKAlOTh, IMO KYT MixK
HuUMEI gopiBHIOE 90°.

JBa Bifpisku Ha3MBAIOTh NEPHEHAWKYJAPHUMU, AKIIO0 BOHU
Je)KaTh Ha IMePIeHIUKYIAPHUX IPAMUX.

Ha pucynky 5 300pakeH0 IpsSMy a Ta HePHeHAUKYJIAPHUN IO
Hel Bimpisok AB, KiHelb B AKOro HaJIEKUTDH IPAMIN a. ¥ TaKOMY
BUITAJKY F'OBOPSATH, IO 3 TOUKK A HA IPAMY d OMYIIEeHO IepIeH-
muryaap AB. Touky B Ha3WBalOTh OCHOBOIO ePIeHAUKYJIapa AB.

HoB:xuHY meprneHIuKyIapa AB Ha3uBalOTh BiCTAHHIO Bi TOU-
K1 A 10 mpamoi a. SIKIo Touka A HaJeXUTh OIpAMii a, TO BBa-
JKaioTh, 1[0 BifICTaHb Bil TOUKM A [0 IPAMOI a JOPiBHIOE HYJIIO.

OmycTuMo 3 TOUKM A HA IpAMY a mepueHaukyasap AB (puc. 6).
Hexait X — posinbHA Touka mpAMOi a, Bimminua Bim Touxku B.
Bigpisok AX HasuWBaOTh MOXUJIOK, IIPOBEIEHOI0 3 TOUKU A 10
opsaMmoi a.

A A

Puc. 5 Puc. 6
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Yepes mJaHy TOUKY IPOXOAUTH TIMBKMW OGHA HpAMA, MEePIeHIM-
KyJIApHA O HAHOi.

IIpamy, Aka mepuneHAUKYJIApPHA OO0 Bifpiska Ta IPOXOAUTHL Ue-
pes iioro cepeauHy, Ha3UBAIOTh CEPEIUHHUM MEPIEeHAUKYIIPOM
Bizmpiska.

KoxkHa TOUKa cepefMHHOTO MEPHEeHAWKYJIsApa Bigpiska piBHO-
BimmaseHa Bij KiHITIB IIbOTO Bifpiska.

SAxmro Touka piBHOBigmaseHa Bij KiHIIiB Bigpiska, To BoHa Ha-
JIeKUTHh CePeNHHOMY IEePIeHINKYJIAPY OO BiApiska.

TPUKYTHUKN

7. TpUKYTHUK i iforo esemeHTHU. PiBHI TPUKYTHUKHN

v' Tpu tourku A, B i C, AKi He JexarTs Ha ONHIN mpAMii, crIosy-

ueHO Bifpiskamm (puc. 7). YTBopeHa (irypa oOMekye JacTUHY
IJIOITUHY, IKY pa3oM 3 Bimpiskamu AB, BC

i CA Ha3MBaOTL TPUKYTHUKOM. TOUuKu A, B

B, C HasuwBaloTh BepIIMHAMM’, a BiApisku

AB, BC, CA — cropoHaMHu TPUKYTHHUKA.

TpuKyTHUK HA3WBAIOTH i MO3HAYAIOTH 3a A ¢
ioro BepIIuHAMU. Puc. 7

Y tpuxkytaurky ABC KyT B Ha3uBalOTh KYTOM, IIPOTUJIECKHUM CTO-
poui AC, a xytu A i C — ryramu, npujeraumu g0 cropouu AC.

IlepumeTpoM TPUKYTHWKA HA3WBAIOTh CYMYy AOBXKHH yCiX #oro
CTOPiH.

TpuUKYyTHUK HasWBalOTh T'OCTPOKYTHUM, SKIIO BCi HOro KyTu
TOCTPi; MPAMOKYTHUM, AKIIO OJWH i3 HOT0 KYyTiB HNpAMUIi; TY-
HNOKYTHUM, AKIIIO OAUH i3 MOro KyTiB Tymuii.

CTOopoHy TPAMOKYTHOTO TPUKYTHUKA, MPOTUJIEKHY MIPAMOMY
KYTY, Ha3UBaIOTh TiIIOTEHY3010, & CTOPOHU, ITPUJIETJIi IO TPAMOTO
KyTa, — KaTeTaMHu.

Hepiernicmv mpuxymuukxa. KoxxHa cTopoHa TPUKYTHUKA MEHIIA
Bifl cymm ABOX iHINIMX HOTO CTOpPiH.

IIBa TPUKYTHUKU HA3WBAIOTH PiBHUMM, SKIIO iX MOYKHA CyMic-
TUTYU HaKJaZaHHAM. Ti mapum cTopiH i KyTiB, AKi cymimjaroTsesa
TpY HAKJIAJAaHHI pIBHUX TPUKYTHUKIB, HA3WUBAIOTh BiAMIOBi fHUMU
CTOPOHAMHY ¥ BiAHOBIiJHUMU KyTaMU.

Y TPUKYTHUKY IIPOTU PiBHUX CTOPIiH JeXKaTh PiBHI KyTH.
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v' ¥V TPUKYTHUKY NIPOTH PiBHUX KYTIiB JIEKATh PiBHI CTOPOHH.

v Y TPUKYTHUKY IIPOTH OiJIBIIIOI CTOPOHU JEMXKUTH OLJIBINNI KYT,
i HaBmaKu, MPOTHU OiJIBIIIOT0 KyTa JIeXKUTh OiJbIlIa CTOPOHA.

8. Bucora, megiana, GiceKTpuca TPUKYTHUKA

v IlepneHAUKYIApP, ONYIIeHUN 3 BePIIMHW TPUKYTHUKA HA IIPA-
My, K& MiCTUTh IPOTUJIEKHY CTOPOHY, HA3UBAIOTH BHCOTOIO
TPUKYTHUKA.

v' Bifpiszok, SKHH cIoJydae BepIIMHY TPUKYTHHUKA i3 cepequHOI0
OPOTHUJIEKHOI CTOPOHU, HA3WUBAIOTh MEAiaHOI0 TPUKYTHUKA.

v Bizpisok GiceKTpucH KyTa TPUKYTHUKA, AKAHA CIOJy4YaE BEPIIN-
HY TPUKYTHUKA 3 TOYKOIO IPOTUJIEKHOI CTOPOHW, HA3UBAIOTH
OiceKTpPHMCOI0 TPUKYTHUKA.

9. O3HaK¥u PiBHOCTI TPUKYTHHKIB

v Ilepwa 03HaKa pi6HOCMI MPUKYMHUKIB: 34 080MA CMOPOHAMU
ma kymom mix Humu. SIKIIO OBI CTOPOHU Ta KYyT MiK HUMU
OTHOTO TPUKYTHUKA AOPiBHIOIOTH BiAMMOBIAHO ABOM CTOPOHAM Ta
KYTYy MiK HUMU JPYTOr0 TPUKYTHUKA, TO TaKi TDUKYTHUKY PiBHi.

v IIpyea o3nakxa pi6HOCMi MPUKYMHUKIB: 34 CMOPOHOI0 ma 080MaA
npuaezaumu 00 Hei kymamu. SIKIIO0 CTOPOHA Ta [BA IPUJIETJINX
IO Hel KyTH OJHOrO TPUKYTHUKA JOPiBHIOIOTH BiJIIOBiIHO CTOPOHI
Ta JBOM NIPUJIETJIUM O Hel KyTaM APYroro TPUKYTHUKA, TO TakKi
TPUKYTHUKU PiBHIi.

v Tpemas 03HaKQ PIBHOCTE MPUKYMHUKIB: 30 MPbOMA CIOPOHAMU.
SKIITO TPpU CTOPOHU OAHOTO TPUKYTHUKA NOPiBHIOIOTH BiJIIIOBij-
HO TPHOM CTOPOHAM APYroro TPUKYTHUKA, TO TaKi TPUKYTHUKU
piBHi.

10. PipHOOempeHUii TPUKYTHUK TA WOTO BJIACTHBOCTi. PiBHOCTOpOHHI I
TPUKYTHHUK

v' TPUKYTHUK, y AKOIO [IBi CTOPOHM DPiBHi, HA3WUBAIOTHL PiBHOGE-
peHuM.

v PiBHI CTOpOHU PiBHOGEAPEHOI0 TPUKYTHUKA HA3UBAIOTH OiUHMN-
MHJ CTOPOHAMHU, & TPETI0 CTOPOHY — OCHOBOIO DPiBHOGEIPEHOTO
TPUKYTHUKA.
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Bepminnaoio piBHOOEZPEHOr0 TPUKYTHMKA HABWBAIOTH CHiJIBHY

TOUKY $10T0 GiYHUX CTOpPiH.

VY piBHOOEAPEHOMY TPUKYTHUKY:

1) XyTu Ipu OCHOBI piBHI;

2) bicexTpuca TPUKYTHUKA, IIPOBeJeHAa 0 OT0 OCHOBU, € MeIi-
aQHOI0 Ta BUCOTOI0 TPUKYTHUKA.

TpurkyTHUK, Y SKOTO BCi CTOPOHM piBHi, Ha3WBAIOTh PiBHOCTO-

poHHIM.

Y DPiBHOCTOPOHHLOMY TPUKYTHUKY:

1) yci KyTu piBHi;

2) GicexTpuca, BCOTa i1 Mefiama, IPOBeIeHi 3 OAHiel BepIIuHUA,
30iraroTncd.

11. O3HaKu piBHOOEAPEHOTO TPHMKYTHUKA

v

v

SIKIIIO0 B TPUKYTHUKY JABa KYTHU PiBHIi, TO Ilefl TPUKYTHUK PiBHO-
GempeHuii.

SAKII0 MegiaHa TPUKYTHUKA € MOr0 BICOTOIO, TO el TPUKYTHUK
piBHOOEIPEHMIA.

Axio 6iceKkTprca TPUKYTHUKA € 1OT0 BICOTOIO, TO 1€l TPUKYT-
HUK piBHOGEIpEHUH.

SAKmo MegiaHa TPUKYTHHKA € HOro 6iCeKTpPHCOI0, TO Il TPU-
KYTHUK PiBHOOEIpEHUII.

MNapanenbHi npsaAmi. Cyma KyTiB TPUKYTHUKA

12, ITapaneasHi mpami

v

v

I[Bi HpﬂMi Ha3WBAIOTh IIapaJlIieJIbHUMMU, AKIIO BOHM HE IIepeTHu-
HaIOTbCA.

OcHo6Ha sracmugicmsv napalelbHuXx npamux (axcioma napa-
senvHocmi npamux). Yepes TOUKy, AKa He JIEXKUTH Ha HaHil
OpsaMiii, IPOXOAUTH TiJIbKM OJHA IpPsMa, IapajejbHa JaHii.
OBi npami, AKi nepmeHJUKYJIAPHI A0 TPeThOol IpAMOi, Iapa-
JIeJIbHI.

Aximo aBi mpsaMi mapaJjiesibHI TpeTii IpsaMii, To BOHN HapajiebHi.

BincranHIO MijK ABOMA ITapajieIbHUMU IPAMUMU HA3UBAIOTh Bijl-
cTaHb Bify OyAb-AKOI TOUKU OJHi€l 3 MPAMUX [0 APYroi mpAMoi.
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13. O3HaKku mMapaJeJbHOCTi ABOX MPIMUX

v

Ao aBi npami a i b mepeTHYTH TPETHOIO IPAMOIO €, TO YTBO-
puthkced BiciMm KyTiB (puc. 8). [IpaMy ¢ Ha3MBAIOTH CiUHOMO IPsA-
Mux a i b.

Kyru 31 6, 4 i 5 HasuBawOTbL OJHOCTOPOH-
HiMu’.

Kyt 315, 4 i 6 HasuBaOTh Pi3HOCTOPOH-
HimMu’.

Kyru6i2,5i1l,3i7, 418 masuBawoTb
BiAmmoBimHUMU.

SKI0 pPiBHOCTOPOHHI KyTU, YTBOPEHiI IIpu
nmepeTuHi OBOX NPAMUX CiuHOIO, pPiBHi, TO Puc. 8
npsAMi mapaJiesbHi.

SAKIO cyma 0JHOCTOPOHHIX KYTiB, YTBOPEHUX IIPU IIEPETUHI JBOX
OpAMUX ciuHO0, JopiBHIOE 180°, TO mpsami mapaJjieabHi.

Sxmo BigmoBifHI KyTu, YyTBOPEHI HNpU HepPeTHUHi NBOX IMPAMUX
ciuHoI0, piBHi, TO IpAMi mapajenabHi.

14. BaacTtuBocTi nmapajgeabHUX MPIMUX

v

v

SAxmro aBi mapasesibHi IpaAMi ITepPeTUHAIOTHCSA CiUYHOI0, TO:

® KyTHU, AKi yTBOPIOIOTH IIapy PiBHOCTOPOHHIX KYTiB, PiBHIi;

e KyTHU, AKi yTBOPIOIOTH IIapy BiANOBIZHUX KYTiB, PiBHI;

e cyMa KyTiB, fIKi YTBOPIOIOTH IIapy OJHOCTOPOHHiX KYTiB, IO-
piBuIOE 180°.

SAxrmio npama neprneHIUKYJIAPHA OO0 OHiEl 3 IBOX MapaJieIbHUX

IPSAMUX, TO BOHA IIePIEeHAMKYJIAPHA B 00 APYTroi.

15. Cyma kyTiB TPUKYTHUKA. SOBHILIHINl KYT TPUKYTHHKA

v
v
v

Cyma KyTiB TpuKyTHUKA gopiBHIOE 180°.

Cepen KyTiB TPUKYTHUKA IIPUHANMHI IBa KYTU T'OCTPi.
30BHIIIHIM KyTOM TPUKYTHUKA HA3WMBAIOTh KYT, CyMiKHUI i3
KYTOM IILOTO TPUKYTHUKA.

30BHIMIHIA KYyT TPUKYTHUKA HOPiBHIOE CYMi IBOX KYTiB TPUKYT-
HUKa, He CYMiKHUX 3 HUM.

30BHINIHIN KYT TPUKYTHUKA OiJbINNI 3a KOMKHUH i3 KyTiB TpU-
KYTHUKA, He CYMisKHUX 3 HUM.
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16. O3Haku PiBHOCTI IPAMOKYTHUX TPUKYTHUKIB

v' O3Haka pi6HOCMI NPAMOKYMHUX MPUKYMHUKIE 30 2iN0MeHy3010

ma kamemom. SIKIO rinoTeHysa Ta KaTeT OGHOTO NPAMOKYTHO-
To TPUKYTHUKA BiAMOBiHO HOPiBHIOIOTH TiIIOTEHY3i Ta KaTeTy
JIPYyroro, To Taki TPUKYTHUKM PiBHI.

O3nakxa pieHOCMI NPAMOKYMHUX MPUKYMHUKIE 3a 0860Ma Kame-
mamu. SIKIT0 KaTeTu OLHOTO IPAMOKYTHOTO TPUKYTHUKA BilIIO-
BiTHO MTOPiBHIOIOTH KaTeTaM APYTOro, TO TaKi TPUKYTHUKU PiBHI.

OsHaka pieéHOCMI NPAMOKYMHUX MPUKYMHUKIE 30 Kamemom
i npuaeenum zocmpum kymom. SIKIO KarteT i mpuaerauit go
HBOTO TOCTPUH KYT OJHOT'O IPAMOKYTHOI'O TPUKYTHUKA BiATIOBi-
HO OOPiBHIOIOTH KaTeTy U IMPUJIETJIOMY 0 HHOI'O I'OCTPOMY KYTY
JIPYyroro, To Taki TPUKYTHUKM PiBHI.

O3naxa pieHOCMIi NPAMOKYMHUX MPUKYMHUKIE 34 Kamemom
i npomuJsexcHum 2ocmpum Kymom. SIKIo xaTeT 1 TPOTUIIEKHUN
oMy TrOCTPUIl KYT OJHOTO IPAMOKYTHOTO TPUKYTHUKA BiIIIOBiI-
HO JOPiBHIOIOTH KaTeTy ¥ MPOTUJIEKHOMY HOMY T'OCTPOMY KYTY
IPYyTOro, TO TaKi TPUKYTHUKU PiBHI.

O3Hnaka pieHOoCMi NPAMOKYMHUX MPUKYMHUKIE 3A 2iN0MeHY3010
ma eocmpum Kymom. SIKII0 rinmoreHysa Ta TOCTPUN KYT OTHOTO
OIPAMOKYTHOTO TPUKYTHUKA BiATIOBiHO NOPiBHIOIOTH IinmoTeHy3i
Ta TOCTPOMY KYTy APYrOro, TO TaKi TPUKYTHUKYU PiBHI.

17. BaacTuBOCTi IPSIMOKYTHOTO TPUKYTHHUKA

v' Y OpAMOKYTHOMY TPUKYTHHKY TillOTeHy3a OiibIlla 3a KaTeT.

v Karter, aKuil JIeXKUTh IPOTU KyTa, BeJIWUYMHA AKOLO JOPIBHIOE

30°, mopiBHIOE IIOJIOBUHI TilIOTEHY3U.

v $IKI0 KaTeT JOPiBHIOE MOJOBUHI TiIOTEeHY3H, TO KT, IO JICXKHUTD

IpOTHU IILOTO KaTeTa, mopiBHI0E 30°.

Kono Ta kpyr

18. 'eomeTpuuHe Miclie TOYOK

v" Teomerpuunum micuem Touok (I'MT) HA3MBAIOTE MHOMKUMHY BCiX

TOYOK, AKi MalOTh IIE€BHY BJIACTUBICTH.

v' CepeIVHHUN MEPIEHIUKYJIAD BiApisKa € reOMeTPUYHNM MicIieM

TOYOK, PiBHOBiAJa/IeHUX BiJl KiHIIiB IIbOTO Bigpiska.
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v

BicexkTpuca KyTa € TeOMeTPUYHUM MiCIleM TOUYOK, SIKi HaJIeXKaThb
KyTy ¥ PiBHOBigmajeHi Big #ioro cTOpiH.

19. KoJjo Ta Kpyr, iXHi e1eMeHTH

v

Kojsiom HazuBawoTh reOMeTPpUYHE MicIle TOUOK, BifcTaHi Big SKux
IO 3aJaH01 TOUKHM JOPiBHIOIOTH JAHOMY JOZATHOMY UMCIY. SaJaHy
TOYKY HA3MBAIOTh IIEHTPOM KOJIA.

Bynb-axkuii BigpisoK, 110 cIoJIiyyae TOUKY KoJa 3 MOoro IeHTPOM,
HA3WBAIOTh PagiycoM KoJia.

Bingpisok, AKuil cmojydae ABi TOUKU KOJa, Ha3UBAIOTH XOPIOIO
Kosa. Xopay, siKa OPOXOAUTL uepe3 IEHTP KoJa, Ha3WBaIOTh
ITiaMeTpoM.

Hiamerp KoJia BABiui Ginbmmiuii 3a oro pafiyc.

Kpyrom masuBaioTh reoMeTprUUYHE MicIle TOUOK, BificTaHi Bix AKUX
IO 3aJaHOl TOUKHM He OiJbIi 3a JaHe JoJaTHE UYUCJI0. 3aJaHy
TOUKY Ha3WBAIOTh IIEHTPOM Kpyra. Pamiyc xoja, sKe oOMerKye
KpYT, HasMBawOTh pagiycom kpyra. Axiio X — moBinbHaA TOUKa
Kpyra i3 nmeaTpom O Ta pagiycom R, To OX <R.

Koo, ake oOMe:Kye Kpyr, HOMy HAJEXKUTD.

Xoppma ¥ miameTp Kpyra — Ile Xopja ¥ miameTp KoJia, siKe 00-
MEeXKye KpPyT.

20. Baacrusocrti KoJa

v

v

HiameTp KoJa, IEPIEHAUKYJIAPHUN 10 XOPAU, JiJUTH IO XOPIY
HaBIiJI.

HiameTp KoJia, AKUN TiIUTH XOPAY, BIAMIHHY Bif fiameTpa, HaB-
OiJI, IEePIeHANKYJIAPHUNA 10 i€l Xopan.

21. BzaemHe po3MileHHA MpAMOI Ta Koja. [loTuuHa 10 KoJa

v

v

IIpama Ta KOJ0O MOMKYTh HEe MaTU CHIJIBHUX TOYOK, MaTHU ABi
CIIiJIBHI TOUKHM a00 MaTH OAHY CIILJILHY TOUKY.

IIpsamy, AKa Ma€e 3 KOJIOM TiJIbKU OJHY CILJIBHY TOUKY, HA3UBAIOTh
ITOTUYHOIO 0 KoJia.

JloTnyHa [0 KOJla MepHeHAUKYJIApPHA M0 pajiyca, IIPOBEIeHOTO
B TOUKY DOTHUKY.

SAxKmro npsMma, sKa IPOXOAUTH Uepe3 TOUKY KoJia, IepIeHIuKY-
JApHAa 0 pajiyca, IIPOBENeHOT0 B ITI0 TOUKY, TO IS IpsSMa € J0-
TUYHOIO 0 JAaHOTrO KoJia.
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v' §IKmio BifcTaHBL Bif IeHTpa KOJa OO AesSKOI IpaMOi JOPiBHIOE
pazmiycy Koja, TO I IpsSMa € JOTHUYHOIO A0 AAHOTO KoJia.

v' SIKII0 Yepes TOUKY [0 KOJa IPOBeNeHO ABi JOTUYHI, TO Bigpisku;
IOTUYHUX, AKi CIIOJYyYaIOTh JaHY TOUKY 3 TOUKAMU JOTHUKY, PiBHI.

22. BzaemHe po3MilleHHA ABOX KiJ

v JIBa KoJla MOKYThb He MATHU CIHiILHUX TOYOK, MATH OLHY CIILILHY
TOUKY ab0 MaTH! ABi CHiJIbHI TOUKHU.
Hexaii R, i R, — pajiycu gaHux Kiji, d — BifcTaHb Mi ixXHIMHK
IeHTPaMMU.

v §Ixmo d > R, + R,, TO KOJIa He MAIOTh CILIBHUX TOYOK (puc. 9).

v" fxrmo d = R, + R,, TO KoJla MalOTh OAHY CHiIbHY TOUKy (puc. 10).
Y npomMy BHUOAAKY KasKyTh, II[O0 KOJIa MAIOTh 30BHIIIHIN HOTHUK.

d>R,+R, d=R, +R,

Puc. 9 Puc. 10

R, -R,<d<R,+R, L B
d=R, - R, d<R, - R,

Puc. 11 Puc. 12 Puc. 13
v §xmo R, — R, <d < R, + R,, To KoJla MalOTh ABi CIiNbHI TOUKH
(puc. 11).

v fIxuo d = R, — R,, T0 KoJia MalOTh OAHY CHiIbHY TOURyY (puc. 12).
Y npomy BuUIaIKy KaKyTh, II10 KOJIa MAlOTh BHYTPIIITHIA JOTUK.

v §Ixmo d < R, — R,, TO KOJIa He MalOTh CIIIBHUX TOYOK (puc. 13).
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23. OnucaHe Ta BIHcaHe KOJla TPUKYTHUKA

v" KoJI0O Ha3MBAIOTh ONUCAHUM HABKOJO TPUKYTHUKA, AKIIO BOHO
IPOXOAUTH Ueped yci oro BepUInHU.
Ha pucynky 14 306paxeHO K0JI0, OIIMCaHe HAaBKOJIO TPUKYTHUKA.
¥ npomy pasi TaK0K TOBOPATH, IO TPUKYTHUK BOUCAHUN Y KOJIO.

B B

) i

A A P C

Puc. 14 Puc. 15

v" 1IeHTp OIMCAHOrO KO0JIa TPUKYTHUKA PiBHOBiAmaneHuWi Big ycix
MOTo BEPIIIUH.

v" HaBKO0J0 0y[b-AKOTO TPUKYTHUKA MOXKHA OIUCATH KoJ0. LleHTp
KO0JIa, OMMMCAHOT'0 HABKOJI0O TPUKYTHUKA — Il TOUYKA IIePeTUHY
CepeNHHNX MePHeHIUKYJIAPiB CTOPiH TPUKYTHUKA.

v" CepefuHHI NepHeHANKYISIPA CTOPiH TPUKYTHUKA IePeTUHAIOTHCS
B OIHIN TOUIIi.

v" KoJi0 HA3MBAIOTh BIWCAHUM Yy TPUKYTHUK, AKINO BOHO JOTHKA-
€ThCA 0 BCiX MOro CTOPiH.
Ha pucynky 15 306paskeHo K0JI0, BIIMCAaHE B TPUKYTHUK. ¥ IILOMY
pasi TaKoK rOBOPATH, IO TPUKYTHUK ONUCAHUNA HABKOJO KOJIA.

v" IleHTp BIMCAHOTO KOJIa TPUKYTHUKA PiBHOBiAmaneHumii Big ycix
#oro cTopiH.

vV Oyab-aKuii TPUKYTHUK MOXHA BIIMCATH KoJo. LleHTp Koua,
BOMCAHOTO B TPUKYTHUK, — I[e TOUKA MepeTuHy 0iCeKTpHuC TPH-
KYTHUKA.

v' BiceKTpuCH TPUKYTHHKA IIEPETUHAIOTLCS B ONHINM TOYII.

v' Pagiyc KoJia, BIMCAHOTO B IPAMOKYTHUH TPUKYTHUK, OOUMCJIIO-
a+b-c .
I0Th 3a (hopPMyJIOI0 rzT, e r — pajaiyc BOHMCAHOTO KOJa,

aib — kareru, c — rimoreHysa.
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1.8. 3 cm. 1.10. 2) Brasieka. Hosexmitb, mo <LAOM = /BOK.
Kyr AOB — posropayruii. Togi ZAOM + ZMOB = 180°. 3Biacu
/ZMOB + ZBOK = 180°. 1.12. 26 cm a6o 14 cm. 1.13. Brasiska.
Hoeenite piBHicTh TpukyTHUKIiB AKH i CMH. 1.14. Hi. 1.15. 2 cMm.
Brasieka. oBenith, 1mo TpukyTHuku KMC i KDA piBHOGenpeHi.
1.16. 8 cm. 1.17. Braszieka. 3ayBa)XuMmo, II[0 BKasaHi MemiaHa Ta
OicekTpuca He MOXKYTh BUXOAUTH 3 OAHiel BepIIWHU, OCKiJIbKU TOXi
KyT Ipu Iiii BepmuHi 0y 6u Oinbmium 3a 180°. Hexait y TpuKyTHU-
Ky ABC Gicektpuca AD i memiama CE mepetunaiorbesa B Tourti F. Toxi
AF — 6GicexTpuca Ta Bucotra TpukyTtHuka ACE, oT:ke, Ieli TPUKYTHUK
piBHOOGenpenuii (AC = AE), a ockinbku CE — mepniana, To AB = 2AFE =
= 2AC. 1.18. 2 cm, 3 cM, 4 cm. Brasiska. Bigpisok BD — 6GicexkTpu-
ca tpukyTHuka ABC (nuB. pUCYHOK), Bigpisok CE — iioro mexmiaHa,
BD 1 CE. [doBenits, mo TpukyTHuK CBE piBHOOenpenuii (BC = BE).
Tonmi AB = 2BC i mo:xkyTh MaTu Miciie Taki Bunagku: AB — BC =1 ¢cm abo
AB — BC =2 c¢Mm, 10610 BC =1 c¢™m a6o BC = 2 cm. 1.19. Brasigka. Tpu-
KyTHuKu ACG i BEF (nuB. pUCYHOK) PiBHIi 3a CTOPOHOIO Ta ABOMA IIPU-
gernumu Kyramu. Omxe, LZAGC = Z/BFE i AG = BF. 2.2. 35°, 35°, 110°.

B C
B
F
E D
o) G
A
A D C E
Puc. 1.18 Puc. 1.19

2.6. 90°—%. 2.7. 15 cm. 2.10. Brasiska. IIposenits uepe3 Tourky C

npamy, mapajgenbHy npawmiit AB. 2.11. Brasieka. JoBenits, 110 Tpu-
rkytHuku AMO i CKO piBuobGeapeni. 2.12. 45°. 2.14. 36°, 72°, 72° a6o
90°, 45°, 45°. 2.16. 8 cm. 2.17. 45°. Brasisxa. Hexaii Touka D — ocHO-
Ba BUCOTH, OIyIneHoi 3 BepmuHu A Ha ctropory BC. IMoBexmiTh, 1110
/HCB = /DAB i ACHD = AABD. 3Biacu CD = AD. 2.18. 72°, 72°, 36°.
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2.20. Brasieka. Bigkaazmite Ha cTopoHi AC B
Bigpisoxk DC = CM. Maemo: DC = CM = BC.
2.22. 90°, 40°, 50°. Brasisrxa. Posriasaabpre
TpukyTHUK DAK, ne touka K — cepeguHa
croporu AB. 2.23. 60°. 2.24. 15°, 75°. Bka-
3ieka. I3 BepIIMHYN IPAMOro KyTa IIPOBEIiTh
Mmeniany. 2.26. Brasiska. [oBeniTs, 1110
CM — obicekrpuca xyra ACH. 2.27. 30° 1

i 60°. Brasiexa. Ha pooB:KeHHI CTOPOHU A C

AB 3a Touky A BimkaamiTe Bigpisox AF = AC.

Toxi /CFA = ZABC. 2.28. 4 cm. Brasiska. Oo 3apaui 2.31 (2)
Ha crtoponi AB mosHauTe TouKy D TaKy, IO

BD = BC. Hexait CE — 06icekrpuca Kyra C. JloBeniTs, 1110 TPUKYTHU-
Ku ADC i DCE piBaoGenpeni. 2.29. 2 cm. Brasiexa. Ha croponi AC
nmo3Haure TouKy F Tary, mo DF||CB. [oBenits, 1mo CF = DF = FE =
=1 cm. 2.30. Brasiska. Ha croponax AB i AC mo3HauTe BiAIIOBigHO
Touku M i N raxki, mo6 BC = MC = MN. Ilokaxitb, 110 Touku M i @
36iratorbcs. 2.31. Brasieka. 1) Ha cropoui AB mo3HauTte Touky E Takry,
mo AE = AC. osenits, mo BE > CE > AC. 2) IloGyayiiTe TPUKYTHH!-
xu ABA, i CBC,, piBui TpukyTtHUKy ABC, AK IOKa3aHO Ha PUCYHKY.
Togni A,C, = AB. 2.32. 70°. Brasiexa. IlobynyiiTe piBHOCTOPOHHIiI TpU-
KyTHUK AMC TakK, o6 rouka M Hasexana TpukytHuky ABC, i moBemiTh,
o AAMB = ACDB. 2.33. 60°, 60°, 60°. Brxasiexa. Ha ipomeni AD mo-
sHauTe Touky K Tak, 1mob AK = AB. [Jlosenith, 1mo ABKD = ABAC.
2.34. Brasiexa. Ha cropornax AB i CB BigmoBigHo mo3HauTe TOUKU F
i K rak, mob6 DF || BC i CK = AD. HoBenits, mo AFAD = ADKC. Hauni
MOKaXiTh, 10 TPuKyTHUK BDK piBHOGempenwmii. 3.2. 50°, 55°, 75°.
3.7. Kosio maHoro papmiyca i3 meHTpoM y maHiit Touri. 3.8. [IBi mpawmi,
AKi CKJIamaoThes 3 0iCeKTPUC YOTUPHOX KYTiB, YTBOPEHUX IPHU IIepe-
TuHi ganux npavMux. 3.9. [lapa mapajeJbHUX IPAMHUX, KOXKHA 3 AKUX
Bigmasiena Bim maHol mpsiMol Ha mamy Bigcradb. 3.10. Yci Toukwu miio-
IIUHU, 3a BUHATKOM gmaHoi mpsamoi. 3.11. Brasiexa. PosrasHyBIIN
TpukyTHUK OAK, mosenits, mo OK = 2AK. 3.12. Brasiska. Cropuc-
TalTecs BJACTUBICTIO Bilpis3KiB HJOTMYHUX, IIPOBENEHUX A0 KOJIa 3 O/I-
Hiel Touku. 3.16. 30°, 60°. 3.17. 45°, 45°. 3.22. Brasiska. IlobyayiiTe
OPAMOKYTHUN TPUKYTHUK, OAUH i3 KATETiB AKOT0 NOPiBHIOE PisHUILL
ITaHOTO KaTeTa i pajiyca BOMCAHOTO KoJia, a Apyruii — pagiyey. Tomi
TPOTUJIEKHUM JPYroMy KaTeTy Oyne KYT, II[0 HOPiBHIOE ITOJIOBUHI To-
CTPOTO KyTa MIYKAaHOTO TPUKYTHUKA. 3.24. Brasierxa. IlobyayiiTe Koo,
10 IPOXOAUTH Uepes Tpu 3amani Touku. 3.25. Brasiska. 'eomerpuunum
MicIieM IIeHTPiB KiJI, II10 JOTUKAIOTHCS A0 JaHOol IpPsaMoi B AaHil Toulli B,
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€ mpsaMa, AKa NePHeHIUKYJIApHA A0 JaHOI i MPOXOAUTH Uepes If0 TOU-
Ky (mauHa Tourka B He HamexkuTh 'MT). 'eoMmeTpruHUM MicIieM IIEHTDPiB
KiJI, 1110 TPOXOAATH uepes TOUKU A i B, € cepeInHHUN NePIeHIUKYIAD
Bigmpiska AB. 3.27. Brasiexa. CkopucraiiTecsa TBepIAKeHHAM KJIIOUOBOL
sagaui 3.13. 3.29. Yci TOUKM IIiBIJIOIMIMHU, AKiN HAJNEXKUTHL TOuKa B
i Merkelo IKO1 € cepeUHHUI MePIeHINKYJIAP Biapiska AB, 3a BUHATKOM
me:xxi miei miBmnommuuu. 3.30. Brasiska. CkopucraiiTecs TUM, 1Mo 0Oi-
CEeKTPUCU TPUKYTHUKA, 30KpeMa TpuKyTHuKa AMC, mepeTUHAIOTHCA
B omHit Touri. 3.31. Brasigka. IlodHauTe Ha PisHMX CTOPOHAX KyTa
Touku M i N. IIpoBenits Gicekrpucu kytiB BMN i BNM. [lani nosHa-
yTe Ha PisHUX cTOpoHax KyTa Touku E i F. IIpoBenits GiceKTpucu
KytiB BEF i BFE. 3.32. 36°, 36°, 108°. 3.33. Brasisxa. IlobyayiiTe
OpaMOKYTHUN TPpuKyTHUK BCD, v akomy kater BC mopiBHIOE JaHOMY
KareTy, a Karer DC — cywmi rimoreHysm Ta apyroro kKarera. Tomi
BepIInHa A MIYKaHOTO TPUKYTHUKA ABC HaleXUTh CEPEIUHHOMY IIep-
neHAuKyaAapy Bigpisxka BD. 3.34. Brasiska. IlobynyiiTe TPUKYT-
Huk ADB, y askomy ZD = 135°, cropona DB nopiBHIOE Pi3HUIII JaHUX
KaTeTiB, a cropoHa AB — nmaHiii rinorenysi. 3.35. Brasieka. I1o0ymyii-
Te TpuKyTHUK ADC, v axomy ctopoHa AC mopiBHIOE maHi# cTOpOHI,
cropoHa DC — cymi aBox iHImmxX ctopiu, kKyr DCA — maHOMYy KYTY.

3.36. Brasisra. Ilobynyiite TpukyTHuk ADC, y AKOMY 4D=90°+%,

ne B — mauuit KyT, cropona AC nopiBHIOE HaHiit cTOPOHi, cTopoHa AD —
maHiit pisHHNi aBox immmux cropiH. Toxi mrykama BepiuHa D JIEKUTH
Ha cepeIUHHOMY NepneHAuMKyJasapi Bigpiska DC. 3.38. Brasiska. Ilo-
OynyiiTe MPAMOKYTHUN TPUKYTHUK BDM, y akomy rinmorenysa BM
IOopiBHIOE mawHiit mexiaHi, karer BD — pmaniii Bucori. Toxi meHTp omu-
CaHoOT0 KOJIa MIYKAHOTO TPUKYTHUKA JIEXKUTh HA IPAMill, SKa IeplHeH-
IUKYJSIpHA O0 Bigpiska DM i mpoxomuts uepes Tourky M. 3.39. Bka-
siexa. Ilobynyiite TpukyTHUK ABD, y skomy ctopouu AB i AD nopis-
HIOIOTHh JABOM JAHUM CTOPOHAaM, a cTopoHa BD yaBiui Ginbina 3a mamy
meniany. 3.40. Brasiexka. oBexmiTh, 110 TpU-
kytHuku ACM i BCK piBuobGenpeni. 3.41. Bxra-
3ieka. CropucTaiiTecsa TBePIKEeHHAM KJIOUOBOI
samaui 3.13. 4.10. 1) 72°, 130°, 78°, 80°; 2) 22°,
230°, 28°, 80°. 4.12. 10 cm. 4.14. I’ ATUKYTHUK.
4.15. Brasieka. Hexait ABCDEF — I11eCTUKYTHHK,
KOXKHUU KyT sSKoro mopiBuioe 120°. AKIimo mpo-
BecTu ciuny MN (IUB. PUCYHOK), TO cyMa KYTiB
m’aTukyTauka ABMNF popiBaoBatume 540°.
Ao 3apaui 4.15 Toxi cyma KytiB BMN i FNM popisuioe 180°.
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4.18. Brasieka. IlobynyiiTe TPpUKYTHUK 3a
IBOMA CYCiIHiMU CTOpPOHAMU YOTUPUKYTHHUKA
Ta BijoMUM KyTOM MiK HUMU. TpeTsa cTopoHa
IIHOTO TPUKYTHUKA € AiaroHaJIi0 IIyKaHOIO
vyortupurkytauka. 4.21. 7. Brasisxa. [{osenits,
0 AaHWI B30BHIIIHIA KyT gopiBHIOE 90°.
4.22. Hi. Brasiexa. 180° (17 — 2) > 14 - 180°. Do 3apaui 4.31
4.25. Brasiska. IlobyayiiTe TpukytHuk ABC

3a nBoMa cropoHamu AB i BC Ta KyroMm B Mik HuMU. ¥ TpUKyTHUKY ACD
Bimomo cropony AC, mpunerauii Kyt CAD (LCAD = /BAD — Z/BAC)
i cymy cropim AD i CD. Ilobynyiite TpukyTHUK ADC 3a CTOPOHOIO,
IPUJIETIUM KYTOM i CyMOIO IBOX iHIIUX #oro cropiH. 4.26. Brasiska.
Hosexmits, o AAKC = ABKD. 4.27. 180°. 4.28. Brasisrka. Hexait K —
Touka nepetuny npamux BC i AD. loBenits, 110 Bigpisox MN Haje-
KuTh OicekTpuci Kyra AKB. OKpeMoO pPO3rJIsAHbBTE BUIANO0K, KOJU
BC|| AD. 4.29. Bra3sieka. Yepes H0BiIbHY TOUKY ILJIOIIHUHU IIPOBEIITH
19 nmpaMux, KOKHA 3 SKUX IIapaJjieJbHa OAHiN i3 cTopin 19-KyTHUKA.
HoBenits, 110 3HAAYTHCA OBi MpsiMi, siKi 86irarorecs. 4.30. 6. Brasis-
ka. KoXHU 30BHINIHIN KyT MHOTOKyTHUKA mopiBHioe 60° abo 120°.
4.31. Brasiska. Byab-AKuii TPUKYTHUK MOYKHAa po3pisaTu Ha 6 piBHO-
OemIpeHUX TPUKYTHUKIB (mAuB. pucyHOK). 4.32. Brasisrka. SIKmo pos-
pisdaTu YOTUPMKYTHUK 1O miaroHasi BD i, meperopHyBIIN TPUKYT-
HUK BCD, 3HOB «IIPUKJIACTU» ¥HOro A0 miaroHani BD, TO OTpUMAaEMO
piBHOOepenuit TpukyTHUK. 4.33. He Ginbiie nox. Brasiekxa. SIK1o
nBi HecycigHi ctoporu AB i CD nopiBHIOIOTH HAMOiIBINiH giaroHa i, TO
AB+CD > AC + BD, 1110 cyniepeunTsh TBepa:KeHHo 3afaui 4.23. 5.10. 90°.
5.11. 45°, 135°. 5.12. 48°, 132°. 5.13. 6 cm, 12 cm. 5.15. 9 c™m, 14 cMm.
5.17. 6 cm. 5.18. 32 cm. 5.21. 80 cm. 5.22. 9 cm, 24 cm. 5.23. 6 cMm.
5.26. 36°, 144°. 5.27. 40 cm. 5.28. 5 cm, 9 cm. 5.30. 25 cm. 5.31. 3.
5.32.2:1.5.33.72°,108°. 5.34. 8 cm, 12 cm abo 5 cm, 15 cm. 5.37. 60°,
120°. 5.38. Brasiskxa. JloBegiTh, 1110 IPOBEAEHI MPAMi MiCTATH BUCOTHU
TpukyTHuUKa ABD. 5.40. Bra3sigka. JloBeniTh, 10 IpoBefeHi mpsami
micTare Bucotu TpukyTHUKa A B,C,. 5.41. Brasiexa. JloBeniTs, 110
TouKa J — oprorieHTp TpukyTHuka AMC. 5.43. Brasigka. IlobynyiiTe
mapaJiesiorpaM, OfHAa BePIINHA AKOTO 30iraeTbcA 3 BEPIIMHOI AAHOTO
KyTa, ABi iHIIi BepIINHY JeKaTh Ha CTOPOHAX KyTa, a TOUKA IIEPETUHY
niaroHaJsieii mapaJjegorpama 36iraeTbca 3 JaHOIO TOUKOIO. 5.45. Bra3sis-
xa. IIpoBenits GicekTpucy BD tpurkytHuka ABC. Yepes Touky D mpo-
BeIiTh IpaAMYy, mapaJeabHy ctopoHi AB. 5.46. Brasiska. Ilo0yayiiTe
mapaJjeJjiorpaM, CyCifHiMu cTopoHaMu AKOro OyayTh Bigpisku AC i AB.
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5.47. Brasiexa. Bepiuuu B i C jexaTh Ha CepPeIUHHUX MEPHEeHINKY-
aapax Biapiskis MN i NK Bignmosigno. ani ckopucraiiTeca pesyJib-
TatroM 3amaui 5.43. 5.48. Brasieka. [loBeniTh, 110 AiaroHAJI YOTUDU-
KYTHUKA MICTATH BUCOTH TPUKYTHUKIB, BEPIIMHAMU AKUX € ABi cycin-
Hi BepIIMHM mIapajiejorpamMa Ta TOUKAa MNepPeTUHY HOoTro miaroHasei.
5.49. Brasisrxa. CropucraiiTecss TBepI:KeHHSIM KJIIOUYOBOI 3amaui 2.3
i Teopemoro 5.4. 6.18. 120°. Brasisrxa. Ha uponos:kenui mexianu BM
3a Touky M mosHauTe Touky D Tary, 1mo BM = MD (nuB. PUCYHOK).
Y rpurytaury BDC /BDC = 30°.

A

Ao 3apauvi 6.18 Ao 3apauvi 8.46 (1)

6.19. Brasisrka. CxkopucraiiTeca TBepIKeHHAM KJIOY0OBOI 3amaui 6.9.
6.21. Brasisxa. Ha npogoB:xenni memianu AM 3a Touky M BigKJIamiThH
Bigpisok M D, axuii IOpiBHIOE ITiii MemiaHi, i posTyigHbTe TPUKYTHUK ABD.
6.25. Brasiska. Ilo0ynytiTe IPAMOKYTHUI TPUKYTHUK, MiIOTEHYy3a IKOTO
JIOPiBHIOE IIOABOEHIH maHilt MmemiaHi, a KaTeT — gaHii Bucori. 8.3. 6 cM,
12 cm. 8.4. 15 cm, 25 cm. 8.5. 12 cm. 8.30. 28 cm. 8.33. 48 cm. 8.36. 6 cm.
8.37. 4,5 cm. 8.39. Brasisxa. Hosenits, 1m0 AC | MK. 8.40. Brasiska.
IToOynyiiTe piBHOOEAPEHMIT MPAMOKYTHUNA TPUKYTHUK 3 TimoTerny30r0 MK.
8.41. 75°. 8.42. Brasisexa. Hexaii Touka F — cepeauna cTopouu AB.
ITo6ynyiiTe TpukyTHUK FMK. 8.44. 30°, 60°. Brasiska. [lokaxiTs, 1110
B IPAMOKYTHOMY TPUKYTHUKY ABM rinorenysa AM ynBiui Ginbima 3a
karet BM. 8.45. 60°. 8.46. 1) Brasiska. 3amgaua 3BOTUTHCS IO ITIOOYIOBU
OPAMOKYTHOTO TPUKYTHUKA 3a TiMOTEHY3010 Ta pidHUIE0 KareriB. Ha
PUCYHKY 300pasKeHO IPAMOKYTHUMN TPUKYTHUK ACB, y AKOMY BiZIoMO
rinmorenys3y AB i pisuuiio xKarerie. Ha xkareri BC nmosHaueHo TOuKy M
Tak, 1mo6 CM = AC. Toxi BM = BC — AC. 3sigcu ZAMB = 135°. Ot:xe,
MOXKHA moOyayBaTu TPUKyTHUK AMB 3a croponamu AB i MB Ta Ky-
Tom AMB. 8.48. Brasiexa. IIobynyiiTe n1Ba MPIMOKYTHUX TPUKYTHUKH,
Y KOJKHOMY 3 SKUX OJIMH KaTeT JOPiBHIOE CTOPOHI KBaaparTa, a TilloTeHy3u
€ mamumu Bigpiskamu. I[oBemiTh piBHIiCTH IMX TPUKYTHUKIB. 8.52. 60°,
120°. Brasiexa. Hexaii Touku M i N — cepenuuu cropia BC i AD
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BigmoBigmo. MoBemiTh, 1110 YoTUPUKYTHUK ABMN — pom6. 8.53. Bra-
3ierka. Crony4itTsh cepenuny cropouu AB 3 Toukoo D. 8.54. Bra3sigka.
HoBenits, 110 6icekTprca Kyta ABD mapasienbHa O6icekTpuci DM. Haui
CKOpUCTalTecs TBEPMKEeHHAM KJ4oBoi s3amaui 2.4. 8.55. Brasigka.
JloBeniTs, 110 ToOUuKa N HaJNEXKUTH CEePEINHHOMY IEPHEeHIUKYIAPY Bif-
piska OC, me tourka O — cepenunua AC. 8.56. Bra3sigka. Ilo6yayiiTe piB-
HOcTOpOHHI TpukyTHUK BO,C Tak, mob Touka O, Halexaua KBagparTy.
ITorasxirs, mo LO,AD = Z0O,DA = 15°. 3Biacu BunInBae, 10 Touku O
i O, sbiratorsca. 8.57. Brasieka. Ilobynyiite npamoxkyTHux BFMC,
AKUNA gopiBHIOE TPpAMOKYTHUKY ABCD (nuB. pucyHok). Hexait Touka K
Hajmexutb cropoui FM i FK = AN. Toni /DBK = ZANB + Z/ADB.
Hosexnits, mo BK = KD i BK 1 KD. 8.58. 45°, 45°, 90°. Brasisgka.
Posbutite kBagpaTr ABCD Ha 25 KBaapaTiB, AK IMOKa3aHO Ha PUCYHKY.
Crkopucraiitecsa tum, mo APM@ = ADNQ.

K B C

F M M Q E C
Py B
\
B C \ A1
A F D
A N D A N D
Ao 3apaui 8.57 Ao 3apaui 8.58 Ao 3apaui 9.18

9.7. 28 cm. 9.14. MK = 4 cm. Brasiskxa. IIpoBeniTh cepeqHio JiHito
TpukyTHUKa ABC. 9.15. 9 cM. Bra3siéka. Po3risHbTe TPUKYTHUK, AJIS
akoro Bigpisok MK e cepenuboio Jiniero. 9.18. Brasiska. [loBexniTh,
110 YoTupuKyTHUK EKFM — mapaienorpam (auB. pucyHok). 9.20. Bxka-
3ieka. Coonyuith Touky M i3 cepemumoro Bigpiska AH. 9.21. Z/BAC =
= 60°, ZBCA = 90°. 9.23. Brasiska. Posrnaubre samany DMKE, ne
Touku M i K — BigmoBigHo cepenunau cropia AB i BC. 9.24. Brasiska.
CkopucraiiTecss TuM, 1110 OiceKTpuca KyTa, IepHeHAuKYIsIpHA 10 Bij-
piskKa, KiHI[I AKOro JeKaTh Ha CTOPOHAX KyTa, AIJIUTH Iefl BiApi3ok
HaBIiJ. Yci 3a3HaUeHi TOUKU JeKaTh HA IPAMil, AKa MiCTUTH cepeIHI0
ginito TpukytHuka ABC, napanensHy cropoHi BC. 9.26. Brasiska.
HoBenits, mo Bigpisok MN mneperunae nmiaromans AC B ii cepemuwi.
9.28. Brasiska. [1oBeiTh, 1110 cEpeIUHY CTOPiH YoTUPUKyTHUKA ABMC
e BepmmHamMu pomba. 9.29. Brasiexa. Ha npomeni BD mo3HauTe TOU-
Ky F Tak, 106 DF = DB. Touka C J1eXUTh Ha IPAMiil, AKa IPOXOIUTH
yepes Touky F mapasensuo xopai AD. 9.30. Brasiska. Hexait Touku M,
K i F — cepenunn Bigpiskis AB, AD i AC BigmoBigno. BusHaure, aKum
IpAMUM HaJieKaTh BucoTu TpukyTHuka MKF. 9.31. Brasieka. Hexaii
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E, Fi K — cepenunu Biapiskis AC, BC i BD signosigmo. [{oBeaiTs, 110
TpukyTHuK EFK piBHOOempenuii. 9.32. Brasiska. loBemits, 1110 cepe-

IuHM cTopiH yoTupumryTHUKa ABMC € BepmuHamu pomba. 9.33. %.

Brasisxa. IIpoBenits cepenuio Jyinito DK tpukyrHuxka ABC. [loBeniTs,
o TpukyTHUK EDK pisHo6enpenuii. 10.6. 16 cm, 34 cm. 10.8. 16 cm.
10.9. 50°, 60°. 10.15. 7,2 cm, 10,8 cm. 10.17. 2k. 10.18. 8 cMm, 20 cmMm,
20 cm, 20 cm. 10.19. 12 cm, 12 cm, 12 cm. 10.20. 60°, 120°. 10.21. 8 cm,
16 cm. 10.22. 60°, 120°. 10.23. fAku1o rocTpuii KyT Tpamnerii JopiBHIOE

45°. 10.29. %. 10.30. 72°, 108°. 10.31. 8 cm. 10.32. Brasiska. Uepes

OJHY 3 BEPIIUH MEHIIIOI OCHOBHU IPOBEIITh IIPAMY, HapajelbHy OiuHiii
cropoHi Tpamerii. 10.36. 1) Brasisrxa. Uepes oqHy 3 BepIIUH MEHIIIO1
OCHOBHU IIPOBENITH MPAMY, IapajeabHy OiuHili cTopoHi Tpamerii. 3a-
Jadyy 3BeNeHO OO0 MOO0yZOBM TPUKYTHUKA 3a TPhOMA CTOPOHAMU.
10.38. Brasisrka. Yepes cepemnHy MEHIITOI OCHOBU Tpamellii mpoBemiTh
Bigpisku, mapasensHi 6iuaum croporam. 10.39. 8 cm, 2 cm. 10.40. 90°.
Brasisexa. Ilosnaute Ha ocHOBi AD Tourky M Takry, mo CM || AB.
10.41. 3 cm. Brasiska. Yepes BepliuHy B IPOBEAiTh IPAMY, Hapaieilb-
"y miaromani AC. 10.42. Brasisxa. Ha npomos:xenHi Bigpiska AD 3a
Touky D Biarmazmites Bigpisox DE, skuii mopiBHioe ocHoBi BC.
10.43. Tak. Brasisxa. I[IpoBeniTs uepes Touky M mpsimi, mapaJsieiabHi
CTOPOHAM TPUKYTHUKA, i PO3TJIAHbTE AiaroHa i piBHOOIUHMX Tpalelii,
aki yrBopunucsa. 10.44. Brxasiéxa. 13 Touku C onycTiTh MEPUIEHANKY-
nap CB, Ha CTOPOHY KyTa, aKa MictuThk Touky B. IIposeziTs cepennio
ainmiro tpanenii BDCB,. 11.17. 120°, 30°. 11.18. 10°. 11.19. 40°, 40°,
100°. 11.20. 120°, 20°, 40°. 11.22. 56°, 56°, 68°. 11.27. 60°, 120°.
Brasiska. [loBeniTs, 1Mo mauuii mapajgeagorpam € pom6om. 11.37. Bra-
3ieka. IIpomoB:kTe OicekTpucy BK [0 mepeTWHY 3 OMHCAHUM KOJIOM
TpukyTHUKa ABC. Jlani ckopucraiiTeca TBEPAKEHHAM KJIOUYOBOI 3a-
maui 11.36. 11.38. 22,5°, 67,5°, 90°. 11.40. Brasisexa. CKopucraiitTecs
TBEPAKEHHAM KJouoBol 3amaui 11.36. 11.42. Brasiska. Ckopucraii-
TecsA TBePIKeHHAM KJa04uoBoi 3agaui 11.36. 11.44. Brasiska. OnycTiTh
i3 BepmmH A i B Bucotu TpukyTtHuka ABC. 11.45. Brasiska. Cko-

B pucraitTecsa pesyJbTaTOM KJOUO0BOI 3amaui 1
V u. 11. 11.47. Brasiexa. Hexait O — Touka
mepeTuHy miaroHasei mapasenorpama ABCD,
A Touka M — cepeiuHa cTopoHHu AD (nuB. pu-

A M D

cymok). Toxi OM:%AB. TpukyTanKE AOD
Ao 3apauyi 11.47 Mo:xkHa mobyaysatu (muB. 3amauy 11.46).
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A N C

Ao 3apavi 11.49 Ao 3apavi 11.58

11.49. lykane I'MT ckaagaeTbecs 3 ABOX IMiBKiJ i YOTUPHOX MPOMEHIB
(muB. pucyHOK), Touku A i B iomy He Hame:xatb. 11.50. 165°. Brasis-
ka. IoBenmith, mo LACB = 150°. [lami ckopucraiiTeca TBepPI:KEHHAM
kJirodoBoi sajgaui 2.4. 11.51. 45°. Brasisxa. [osenirts, mo LC,AB +
+ ZB,AC = ZBAC. 11.52. 60°. 11.53. Brasisxa. [loBeniTts, mo Touku H,
O, J manexarb I'MT, 3 axux Bigpisox BC Bumzo mim xyrtom 120°.
11.54. Brasieka. OgHe i Te caMe KOJIO € OIIMCAHUM JAJA BCiX yKasaHuxX
TPUKYTHUKIB. I[eHTp IIbOr0o KoJia MOKe OYyTH BHYTPIiIIIHBOI TOUYKOIO
JuIe OgHOTO i3 mux TpukyTHukKiB. 11.55. 90°. Brasisxa. [loBeniTs,
mo AACE = ABDE. 11.56. Brasiexa. IlobynyiiTe komo i3 meaTpom O,
i pamiycom, skuii nOopiBHIOE pisHUI pamiyciB manux kKina. IIpoBemitTs
uepes Touky O, JOTHYHY 10 moOysoBaHOTO Kosa. 11.57. Brasiexa. He-
xai Touka O — IIEHTP BIMCAHOrO Kojia TpuKyTHuUKa ABC, y AKOMY

Bimomo KyT B i cropony AC. HoBexits, 1110 LAOC:90°+%LB. Y Tpu-

KyTHUKY AOC Bimomo cropony AC, kyr AOC i BuUCOTY, IPOBEIEHY
3 BepmmHu O (pagiyc BmucaHoro KoJja). Hami gue. samauy 11.45.
11.58. Brasisxa. Ha pucyHky sobpaskeHo TpuUKyTHUK ABC, y sKoOMYy
Bimomo ctopony AC, kyt B i memiany, mpoBemeHy mo cropounu BC.
IIpoBenits cepenuio simito MN tpurkyrtauka ABC. Tomi Z/NMC = /B.
ITo6yayiiTe reomerpuuHe Micie Touok X Takux, mo LZNXC = /ZB.
11.59. Brasiska. Hoeexnits, o LAOD = ZLACD = 2 Z/ABD. 11.60. Bka-
sieka. Hexait M, M,, M, M, — mani touxku. Ha sigpiskax M M,
i M;M, ax Ha giamerpax moOyzayiiTe xKona. Ilum kosam HamexaTb JBi
OPOTUJIEKHI BepIIMHU KBaapara. JliaroHanaps KBagparTa JiJIUTh OYTU ITUX
Kin maBmin. 12.3. 60°. 12.4. 35°. 12.10. 2a. 12.12. 180° — o. 12.14. a.
12.16. Touka gotuky. Brasieka. CkopucTaiiTecss TBePAKeHHAM KJIIOUO-
Boi 3amaui 3 m. 12. 12.19. Brasiskxa. [loBenits, mo LNAC = ZABC. Haini
CKOpUCTaNTeCs TBePIAKeHHIM, O0epHEeHUM 10 KJoUoBoi 3agaui 1 m. 12.
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12.20. Brasiska. oBemiTh, IO LKMC:éACAB. 12.21. Bka3siska.

HoBemiTe, mo L PAO = ZADB. 12.22. 30°. Brasiexa. 3Haiigite KyT AEC,
a gmayi ckopucTalTecsa TBEPAKEHHAM KJOUYOBOI 3azaui 4 m. 12.
12.23. 80°, 70°. Brasiexa. CropucraiiTecsi TBEPIKEHHAM KJIOUOBOL
samaui b m. 12. 12.24. 160°. 12.25. 20°. Brasiska. Touku A, B, C
JIeXKaTh Ha KoJii i3 menTtpom y Touri K. 12.26. 5 cm. 12.27. Brasigka.
HoBexniTh, 1110 Touka M — IIeHTP KoJia, AKOMY HaJIesKaTh TOuku A, B,
Oi H. 12.28. Brasigka. [loBemiTh, 1110 TOUKa A JeKUTDH Ha KOJIi 3 IIeH-
TpoMm O Ta pagiycom OC. i 1mpoTo mMOKaXiTh, 1mo LCOD = 2 /BAC.
12.29. 90° — 2a. Brasiska. ITokaxitse, mo LZAMC = 135° (zuB. pucy-
HOK). Toxi Touku A, M, C mexaTh Ha KOJIi i3 meHTpom B.

I (5

A D

A

Ao 3apaui 12.29 Ao 3apaui 12.31

12.31. Brasisxa. [loBenite, mo DA — 6Gicektpuca Kyra BDK (nuB. pu-
CyHOK). Il bOTO IPOBENiTH Yeped TOUKY D NOTUYHY [0 JAaHUX KiJ.
12.32. 70°. Brasisxa. Ha croponi BC noza TpukyTHuKoM ABC mo0yayii-
Te piBHOCTOPOHHI#N TpukyTHUK BKC. loBexiTs, mo Touku B, D i C Ha-
JexkaTh KoJry i3 meHTpoMm K i pamiycom, SKuii gOpiBHIOE cTOpoHi KB.
12.33. Brasisxa. Hexaii Binpisku AK i BK mepeTUHAaOTh KOJIO MEHIIIO-
ro paxgiyca B Toukax F i E BimmoBimmo. IoBenite, mo FE | AB. Ona
IILOr0 IIPOBEAITH uepe3 TOUuKy K CHiIbHY AOTHUYHY OO0 ABOX HAHUX KiJ.
13.6. 88°, 74°, 92°, 106°. 13.7. 62°, 118°. 13.10. 60°, 120°. 13.14. Kono
3 miamerpom AB, 3a BuHATKOM Touku A. 13.15. Brasisrxa. Cxopucraii-
Tecsa TBepIKeHHAM KJouoBoi 3amaui 13.8 (2). 13.16. 15°. Brkasiska.
HoBenits, mo Touku A, M, J, C mexath Ha ogHomy Koai. 13.17. Bka-
3ieka. Bupasite Kytu PNC i POC uepe3 Kyt A. 13.20. Brasiska.
Hagekoso uorupurkytuukis ABKH i HKCP Mo:kHa ommcaTu KoOJia.

13.21. Brasieka. CxopucraiiTeca pesyabraToM 3amaui 13.8. 13.23. g.

Bra3siska. JloBeniTh, 110 KYT MiK JiaroHaJJII0O Ta OCHOBOIO TpAaIlellii 10-
piBHIOe 60°. [Taji ckopucTaiiTecs TBePAKEHHAM KJIOY0BOI 3agaui m. 10.
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13.24. Brasiska. CkopucraiiTecsa TBepmxenuam 3agaui 13.8. 13.25. Bra-
3iexa. Cropucraiiteca TUM, II[0 HABKOJO YOTUPUKYTHUKiB AM BP
i PBNC mosxHa ontmcatu Koja. 13.26. Brasiska. Hotupurkyrauku K BMC
i LDMC Buwucani. 13.27. Brasiska. Z/APQ = ZAMQ. 13.28. Brasiska.
Ha croponi CB nosnaure Touky C, Taky, mo C,A = C,B. [losexiTs, II10
votupukyTHUK ACC,D Brniucanuit. 13.29. Brasiexa. [loBeniTs, mo Tou-
Ka H HaJeXXUTh KOJIy, OINHNCAHOMY HaBKOJIO YoTUpuKyTHuKa OMBN.
13.30. Brasiexa. Ha Bimpiskax AB i CH Ak Ha giameTrpax moOymayiiTe
kosa. ITokakire, mo Ii Koja IepeTHHaIOThcA B TOoukKax A, i B,.
13.31. 40°. Brasiska. JloBeniTh, IO TOUKAa IMEPETHUHY BiApiskiB AF
i CD — meutp ommcanoro koJsa tpukyTHuka ABC. 13.32. Bra3siska.
HoBexnits, 1m0 HaBKOJIO0 YoTUPUKYTHUKA AMOK MOKHa OmmcaTu KoJIo,
i ckopucTaiiTecsa TUM, 110 OiCEeKTPUCU TPUKYTHUKA IEPETUHAIOTHCA B OfI-
Hi#t Touri. 13.33. 60°. Brasigka. [losuauusiiu /N = o, BUpPas3iTh uepes o
KyT AOB. 13.34. Brasieka. IloBenmiTh, III0 HABKOJO YOTHUPUKYTHU-
ka ACBO mosxHa onucatu Kojo. 13.35. Brasiska. [loBenits, mo Kyt CPB
He 3MiHIOE cBoel BeqmuuHu. 13.36. Brasisxa. Ha ocuosi BC mosHauTe
Taky ToukKy K, mo BK = BD. JloBexiTh, 110 HABKOJO YOTUPUKYTHU-
ka ABKD wmosxua omucatu kKoso. 13.37. 90°. Brasisxa. Hexait Tou-
Ka N — cepenuna Bigpiska AD. [loBeniTh, 1110 Touka M JIeKUTH Ha KOJi,
ommcaHOMYy HaBKoJ0O npaMokyTHuKa ABKN. Ilio 3amauy MOKHAa
po3B’sA3aTH TaKOXK CIIOCOOOM, OIMCAHMM y PO3B’saA3amHi 3amaui 8.58.
13.38. 90°. Brasiska. Hexali mepunenaukyaap BH mepeTwHae CTOPO-
Hy AD y Tounii N. [loBeniTh, 1110 YOTUPUKYTHUK NQCD — mpAMOKYT-
HUK. [loKaxiTh, mo Touka H JIEXKUTHh HA KOJi, OIMCAHOMY HaBKOJIO
mporo mpamMokyTHuka. 13.39. Brasiska. Ha mpomeni BM 1mosHauTe
Touky D Tak, mobu BM = M D. [loBexnits, mo Touku C, K, A i D jexatb
Ha ogHOMYy Koui. 14.6. 90°. 14.7. 6 cm. 14.9. 196 cm. 14.10. 6 cwm.
14.11. Brasisxa. Hexail cuiibHA JOTUYHA, AKA IPOXOAUTEH Uepes TOU-
Ky IOTUKY Kij, mepetuHae Biapisku AB i CD y Toukax M i N Biamo-
Bigmo. [loBexits, 1o MN — cepenus sinisa Tpamerii ABCD. 14.16. Bxa-
3iexa. Josexmite, mo UMN + UQP = 180°. 14.19. Brasiska. [loBeniTs,
1[0 YMOBAa PiBHOCUJIbHA TAKOMY TBEPIKEHHIO: TOUKU JOTUKY € BEPIIIU-
HaMU IPAMOKYTHHUKA abo piBHOGIuHOI Tpanemnii. 14.20. Brasigka. I1po-
BeIiTh cepexnHio JiHito DE TpukyrHuka ABC. HoBenits, mo DE goTtu-
KaeThcA OO KoJja, Bmucamoro B TpuKyTHuk ABC. 14.21. Bkasiska.
CropucTaBIiucsA TBepIKeHuaM 3agaui 14.17, sHafigiTe Touky F, y axii
K0JI0, BiucaHe B TpUKyTHUK ADC, noTukaeTtbes n1o croporu AC. IleHTp
BIIMCAHOTO KoJia TPUKyTHUKAa ADC JeKUTh Ha IPAMiil, AKa mepHeHIu-
KyasapHa mo cropoHu AC i mpoxoauTs yepes TOUKy F, i omHOUacHO
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"Hamexxutb 'MT, 3 axux Bigpisox AC BuUAHO mig KyTOM, IO JOPiBHIOE
180°—%LB. 15.6. 12 cm. 15.7. 4 cm. 15.8. 6 cm, 45°. 15.10. 20 cwm,

24 cm. 15.12. 8 c™m, 12 cm. 15.15. 6 c™m, 5 cm, 6 cvm. 15.16. Brasiska.
Touka mepeTuHy 6iCeKTpPUC — Iie BepIInHA IPAMOKYTHOTO TPUKYTHU-
Ka, riIIoTeHy300 AKOro € OiuHa cTopoua Tparmellii. Posrasubre Memiany
IIbOTO TPUKYTHUKA, TPOBENEHY MO TilIOTEHY3U, i JOBEAiTh, IIIO0 BOHA
mapaJjiesbHa ocHoBaM Tpamerrii. 15.17. 7 : 9. 15.18. 3 : 5. 15.19. 3 : 5.
Brasiska. ITpoBeniTs uepes Tourky K npsamy, napajeiabHy npamin AM.
15.20. 1) 3 : 7. Brkasieka. IIpoBeniTs uepes Touky M mpAMy, mapa-
nenbuy npamiit BK; 2) 2 : 3. Brasiexa. IlpoBeniTh uepes Touky K
npsmy, napaigenbuy npamiit CM. 15.21. 3 : 8. 15.23. 2) Brasisxka. He-
xait mano Kyt ABC. IlpoBermits mpamy OK, mapamenbHy mpomenio BC
(trouka K Hame:xuth cropoHi AB). Ha mpomeni KA mosnaute TOuKy M
TarKy, mo MK : KB = 2 : 3. 15.24. 1 cm. 15.26. 3 cm. 15.27. 108°.
Brasiska. Yepes Toury C, nposenite npamy C,D, napanenbHy OiceKTpu-
ci AA, (Touxa D nexuth Ha cTopoHi CB). [loBeniTs, mo TpukytHUK C,CD
piBHOGempenmii. 15.28. 4 : 1. 15.29. a + b. Brasisxa. Hexait O — Tou-
Ka IepeTuHYy [iaroHajei mapaJsesiorpama. IIpoBemiTh meprneHIAUKYJIs-
puAM, OK i CE fo npsAMOi, iKa IPOXOAUTH Uepes TOUKY B, i mOKaKiTh,

1mo OK:a+b

. 15.30. Brasisrxa. IIpoBeiTh cepefNHHUN TePIEHIUKY-

aap xopau C A, Koja, OIKMCAHOTO HaBKOJIO yoTupukyTHuka AC,A C.
15.31. Brasiska. I3 nenrpa O Koja, OINCAHOTO HABKOJIO YOTUPUKYTHU-
kKa ABCD, omycTiTh mnepueHAUKyJasap Ha giaroHans AC. 16.5. 21 cw,
15 cm. 16.6. 45 cm, 18 cm. 16.7. 30 cm, 50 cm. 16.11. 45 cm. 16.13. 9 cm.
16.14. 50 cMm. 16.15. 3 : 2. 16.18. 3) Brasiska. IlobynyiiTe IpsIMOKYTHUIHA
TpuKyTHUK BDK, y ssikoro xarer BD mopiBHIOE maHili BuMCOTi, a Timo-
Teny3a BK — pamiii memiani. 3a saganum KyTom i kyrom BK D 3HalIiTH
KyT MiK gBoma Mmemiamamu TpukyTHuka. 16.19. 2) Brasiska. Hexait
ABC — mykaHuii TPDUKYTHUK, Memianu AA, i CC, aK0ro nepeTuHAaKTh-
ca B Touti M. Tpukyrauxk AMC mMoKkHa moOyayBaTH 3a BOMAa CTOPO-
HaMM Ta BHCOTOIO, IPOBEAEHOI0 10 TpeThol croponu. 16.20. Brasiska.
Touku P i @ — Touku neperuHy menian TpukyTHukiB ABC i ACD Bin-
moBigHo. Hexait Touka O — cepenuna pgiaronaai AC. IloBemiTh, IO
Touku B, P, O, @ i D nexxatb Ha ofgHil npamiii. 16.22. 1 : 12. Braasis-
ka. Hexaii xopga AP meperunae cropouny BC y Tourni F. 3HaWAiTh Bin-
vomienHsa BF : FC. 16.24. Brasigka. BepiuHa TPUKYTHUKA HAJIEKUTD
I'MT, 3 axux OogHy 3 MeJiaH BUAHO Iig manuMm Kytom. 17.14. 6 cwm.
17.15. 9 cm. 17.16. 40 cm, 60 cm. 17.18. 36 cm. 17.19. 8 cm.
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17.20. 4,8 cm. Brasiska. Uepes BeplIInHy A TpPOBeAiTH MpAMY, mapa-

JenbHy 6icexkTpuci BD. 17.21. 5312. 17.22. Brasisexa. Hexait ABC —

MIyKaHUUA TPUKYTHUK (AUB. PUCYHOK), AB i BC — pnaHi cTopoHwH,
BK — nama 6icexkrpuca. Ha mpogoB:kenni croporu AB 3a Touky B Bin-
KJgazemo Bimpisoxk BF, axuii mopiBHioe Bimpisky BC. [loBexniTsh, 1110
BK || FC. 3 noni6uocTi TpukyTHUKIB ABK i AFC BULLIUBaE, 110 % = %
ITo6ynyiiTe Bimpizok FC (zmB. 3agjauy 15.22). Tpurkyrauxk FBC mMoxHaA

nobyzyBaTH 3a TPHOMa CTOPOHAMU.

F

Ao 3apaui 17.22 Ao 3apaui 18.46

18.8. 30 cm, 6 cm. 18.9. 10,5 cm, 13,5 cm. 18.15. 42 cm. 18.16. 10 cm,
14 cm. 18.17. 12,5 cMm, 3,5 cm. 18.19. 12 m. 18.20. 33 m. 18.23. 24 cm.
18.24. 16 cm. 18.26. 16 cm. 18.27. 5 cm. 18.28. 10 cm. 18.29. 27 cm.

18.30. 2) 36 cm. 18.32. 10 cm. 18.33. 6 cm. 18.34. 10 cm. 18.35. aa+hh'

18.36. 27 cMm, 15 cm. 18.37. MK =% cm, AM =§ cM. Brasisxa. [JoBeniTh,

mo LAKM = /MCB. 18.38. Brasisxa. [Josenits, mo LCDA = Z/CBD
i /CDB = /CAD. 18.39. V2 cm. Brasisra. HoseniTb, 1110 AABC © AMAC.
18.40. 30 cm, 33 cm. 18.41. 42 cm, 66 cm. 18.42. Brasiska. IIpomoBax-
Te BUCOTH [0 IEePeTHuHY 3 ONMCAHUM KoJioM. CKopucTaiiTecsa TBepHKeH-
HAM KJiouoBoi s3amaui 11.30. 18.43. 6 cm. Brasiska. IlepemuoxTe piB-
HOCTi, 3amaHi B ymoBi 3amaui. 18.45. Brasiska. CKOPUCTABIINCA THUM,
mo ACBO ©ACAB i ACBO ~ ADBC, posezith, mo CO:CA = BO - BD.

18.46. Brasisrka. Hexait mpssma MO mepeTnHa€e OCHOBU TpAIlellii B TOY-
kax E i F (guB. pucysHok). [oBexniTs, 110 BE _ EC i E:E.

AF FD FD AF
18.47. Brasieka. CropucraiitTecss TBepAKeHHAM 3amaui 18.46.
18.49. Brasisxa. oBenith, mo ACBM © ANCB. 18.50. Bkasiska.
Mosxkua sanucatu, mo KF-FT=PF+-FM, FE-DF=PF-FM. Cko-

pucraiitecss Tum, mo DK = KE = ET. 18.51. Brasigka. 3acrocyiire
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Teopemy IITosemes no uorupukytTauka ACDB. CkopucraiiTecs TUM, IO

DC:DB>%BC. 18.53. Brasiseka. 3acrocyiite Teopemy IlTosemes: mo

yotupukytHuka ACDE. 19.1. FC—gl =4, % = %

crocyBaBIIu TeopeMmy MeHenas no TpuxkytHuka CBB,, 3HalJiTh BifHO-
menHa BA, : A,C. [ani sacrocylite Teopemy MeHesada [0 TPUKYTHH-
ka AAC. 19.3. 221, NP _3 1958 2 : 1. 19.9. Brasiexa. Hexaii
PB PM
npomoB:KeHHA 6iuHux cTopiH AB i DC tpanerii ABCD nepeTUHAIOTHCA
B Tounti M, a Touka F — cepenuna ocHoBu AD. Jlo TpurkyTHUKa AM D
i uesian AC, DB i MF sacrocyiite Teopemy YesBu. 19.10. Brasiska.
Hexait mpami AB i CD nepetuHnatorbca B Touni E. Touku E, M i N
JekaTh Ha OOHiN mpawmiii. 3acTtocyiiTe Teopemy YUeBu [0 TPUKYTHHU-

. 19.2. % Brasiska. 3a-

xKa AED. 19.11. % Brkasisxa. Hexait pami BC i FE nepeTuHaIOTHCA

B Touni K. [loBenits, mo BK :éAF. 3acTocyiiTe Teopemy MeHesnass 1o

TpuryTHuKa ABC. 19.12. Brasiska. Hexait O — TouKa mepeTuHy nia-
ronasei mapaJsengorpama. ua tpukytauka AOD i Ttouok N, M, B 3a-
crocyiiTe Teopemy Menenasa. 19.13. Brasieka. o TpukyTHukis ABC
i ADC ra npamux BigmoBiguo M N i KP sacrtocyiiTe Teopemy Menenaas.
19.14. Brasiska. 3acTocyiiTe Teopemy Menenad no TpukyTaHKa O0,0,0,.
19.15. Brasiska. Cropucraiiteca TBepIKEeHHAM KJIIOUOBOI 3ama-
i 18.30.1. 19.16. Brasiseka. 3actocyiiTe Teopemy MeHenass 10 Tpu-
KYTHUKA, BEPIIUHU AKOT0 € cepeiumHaMu CTOpiH TpukytHuka ABC.
19.17. Brasiska. 3acTocyiiTe Teopemy UeBu A0 TPUKYTHUKA, BEePIITUHI
AKOTO € cepenuuamMu ctopin TpukyTHuka ABC. 19.18. Brasiska. IIpo-
BeleMO uepes TOUKY B mpamy, mapajieabHy cTopoHi AC, i mosHaumnMo
uepes M, i K, Touku neperuny Iniei npamoi 3 npamumu B,C, i B/A,
BifmIOBiAHO (AMB. pucyHOK). [[Jig po3B’A3aHHS JOCTATHHO JOBECTH, IO

. . . . BM
BM, = BK,. 3 nmogi6rocti TpukyTtHUKiB AB,C, i BM,C, MaeMmo: El:

1

BC, . AB, - BC .
= , 3Bimcm BM,="1_—"1 Amnajyoriuxo
ac,” 2HA 177 Ac,
3 noaibrocTti TpukyrHuUKiB CB,A; i BK A
CB, - BA,

MoxxkHa orpumatu: BK, = . Maewmo:

CA,
BM, AB,-BC,-CA,
BK, AC,-CB, BA,
IIpoBeniTh uepe3 TouKy B npamy, mapaJjeib-
Ao sapavi 19.18 Hy croponi AC, i mosuaure uepes K i F Touku

=1. 19.19. Bkasiska.
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mepeTuHy I1iel npamoi 3 npamumu HA, i HC, Bignosizso. Cropucraii-
Tecsa mofibuicTio TpukyTHuKiB HA,C i KA B, a Takox mofi6HicTIO
rpuxkyTHUKiB HC,A i FC B. 20.7. Brasierxa. Ckopucraiiteca TUM, III0
npami OA, i AH, ne H — oproneHTp TpuKyTHUKa ABC, mapaJieibHi.

20.9. %. Brasisxa. Hexait Touka E — cepenuua Bimpiska AH, me Tod-

Ka H — opronentp TpukytHuka ABC, Touka M — cepemguHa CTOpPO-
HEu BC, TOouka A, — OCHOBa BMCOTHU, IIpOBejeHOI 3 BepmuHu A. JloBe-
IiTh, IO IITyKaHA BificTaHh — JOBYKWHA CEPEeNHBOI JIiHII TPUKYTHU-
ka EMA,. 20.10. Brasiexa. CkopucraiiTeca TBepI:KeHHAM 3anadi 11.34.
20.11. Brasieka. CxkopucTaiiTecsi TUM, I10 KOJIO [eB ATH TOUYOK TPU-
KyTHuka ABC wmicTuTh cepenuHHM CTOPiH TpuKyTHUKiB ABH, BCH,
CAH. 20.12. Brasiska. IIpsma Eitsepa mpoxXoauTh uepes IIeHTP KoJia
IeB’ATU TOUYOK TPUKYTHHUKA. TaKok cCKopucTaiiTecs pes3yabTaTOM 3a-
maui 20.11. 20.13. Brasisrxa. CKOPUCTABIINUCS TBEPIKEHHAM KJIIOUOBOL
samaui 11.31, goBeniTs, 110 Bigpisok, Axuii 3’e¢aHye BepiiuHy A 3 op-
TOIIEHTPOM, HOPiBHIOE pamiycy ommcamoro kKosa. 20.14. Brkasiska.
CropucTaBIIINCA TBEPAKEHHAM KJIOUY0BOI 3amaui 11.31, moBeniTs, 1110
BiZipisoK, AKMIl 3’€AHYy€e BepIIUHY A 3 OPTOLIEHTPOM, JOPiBHIOE Pamiycy
omucanoro xoJja. 20.15. Brasigka. IloBeniTh, 1110 mepIie KOJo € KOJIOM
neB’saTu TOUuoK TpukKyTHUKA ABK, ne K — Touka nepetuny npaMmux AM
i BN. 21.7. 18 cm, 30 cm. 21.8. 50 cm, 20 cm. 21.10. 6 cm. 21.12. Taxk.
21.13. -9
a+b

. . b
noxioHocTi
a+b

Brasiska. [JoBenits, m1o AKBM © AABC i3 KoedinieaToM

. 21.16. 2 cm. 21.17. 6 cm. Brasieka. [loBeniThb, IO

AABC © ABDC. 21.18. Brasiseka. Hexait Koja TepeTUHAIOTHCSI B TOUKAX
E i F. Ina gox map xopx AB i EF, CD i EF 3acrocyiiTe TBepI:KeHHs
KJrouoBoi 3amaui 3 . 18. 21.19. Brasisxa. [{oBexniTs, 1110 AMAC © AMCB.
Hani ckopucraiiTecss TBePAKEHHAM, 00ePHEHUM J0 TBEPKEHHS KJIIO-
yoBoi 3amaui 1 m. 12. 21.20. Brasigka. Hexaii O — TOYKa mepeTu-
HY pmiaroHaseit mapaJjesorpama. Toxmi OM -OC = OB-:0OD. 3Bincu
OM - OA = OB? = OD?. 21.21. Brasiska. IIpoBeniTs y Toutli B oTuuny
no ommcanoro kosa. 21.22. Brasieka. JloBenits, mo ABKO © ABOA
i AOMA ~ ABOA. 21.23. Brasiska. JloBeniTh, 1110 3 MOAIOHOCTI TPUKYT-

HuKiB BMC i CMK Buniuae noxibHicTh TpukyTHUKIB ABM i KAM.
21.24. Brasiexa. Maemo: ]Jfl—]\g =%. 3 ypaxyBaHHAM piBHOCTEN BM =
=CN i AB = BC cxkopucraiiTecsa TBepI:KeHHAM KJI0UY0BOI 3agaui 3 m.21.
21.25. Brasiska. Ha npogoB:xenui cropoau AC 3a TOUKY A mo3HAUTE

Touky D Tak, mob AD = AB. CkopucraBIIucs 3aJaHoi0 B YMOBi 3agaui
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piBHicTIO, TOBemiTh, 1110 ADBC © ABAC. 22.5. 15 cm, 20 cm. 22.6. 30 cwm,

24 cm. 22.7. 25 cm, 45 cm. 22.8. 14,5 cm. 22.9. 12 cm. 22.10. 62 .
22.11. 12 5CM 22.12.12,8 cm. 22.13. 2,5. 22.14. 26 c™, 39 cm. 22.15. 5 cM.

22.16. ? cm. 22.20. 7 cm, 13 cm, 15 cm, 21 cm. 22.22. 196 cwm.
22.23. 18 cm. 22.24. 12 cm. 22.25. Brasiska. ABZ=AB, - AC,

AC? = AC, - AB. CxopucraiiTecs TBep:KeHHAM KJI040BOi 3agadi 1 1. 21.

23.11. 13 cm. 23.12. 10 cm. 23.13. “‘/— . 23.14. a /2. 23.15. a) V6 cm;

6) V3 cm; 6) 44/2 cm. 23.16. a) JE ev; 6) 1 em. 23.17. 445 cwm.
23.18. 4410 cm. 23.19. 413 cm. 23.20. 4+/5 cm. 23.21. 2 cm a6o 18 cu.
23.22. 24 cm. 23.23. 1,5 cm, 22,5 cm. 23.24. 20 cm. 23.25. 20 cm.
23.26. 8 cm, 6 cm, 10 cm. 23.27. 6 cwm, Zﬂ cMm. 23.28. 168 cm.
23.29. 200 cm. 23.32. 8410 cm. 23.33. 123 cm. 23.34. 265 cwm.
23.35. 1245 cm. 23.36. 128 cm. 23.37. 162 cm. 23.38. 54 cm.

23.39. 810 cm. 23.40. 10 cm, 413 cm, 2473 cm. 23.41. 26 cm.
23.43. 13 cm. 23.44. Brasieka. Yepes BepIInHYy MEHIIOI OCHOBU Tpa-
melii MpoBeniTH MPAMY, IapajaeabHy giaroHauti. 23.45. 7 cm. Brasiska.
ITpoBenites miamerp BD i posrasubTe Tpamernito ACBD. 23.46. Bra3sis-
52

2
momoroio Teopemu IlTonemes suaiiaiTs CD. HoBenits, mo LKCD = 90°.
23.48. Brasiexa. IIpoBenits Biapisok CD Tak, 1m06 CD = AC i Z/DCM =
= /MCA (muB. pucyHok). HoBenits, mo LMDN = 90° i MD = AM,
ND = BN. 24.14. 45°, 135°. 24.18. 1) 1; 2) 0. 24.19. 0,28; 0,96; %; %.
24.20. % Brasiska. 3 moxi6uocti TpukyTHuKiB AMC i BDC BuninBae,

AC AM 1 6 . .

o B¢-BD 3 24.21. T Brasieka. CkopucraiiTecsa TuM, IO
KC _BD
AC ~ AB’

xa. Ckopucratitecs jgemoro 3 m. 20. 23.47.

cM. Brasiska. 3a no-

24.23. Brasigeka. 13 Touku F omycTiTh NepHneHAUKYJIADP Ha

C Bimpisok ED. 3umalimiTe TaHreHcu KyTtiB E i B.

24.24. 60°. Brasieka. I3 Touku M omycTiTh mep-

TMEeHANKYJISIp Ha OCHOBY TPUKYTHUKA. 24.25. Bra-

3ieka. Cropucraiiteca tum, mo AH = 20M, ne

Touka M — cepenuHa croponu BC, Touka O —

AMNL—"N B IMeHTp ommcaHoro kKosa. 24.26. 60°. 24.27. 45°.
24.29. Brasiska. Ckopucraiiteca TeopeMoOIio

[lo sapaui 23.48  Yesu. 25.12. 45°. 25.15. 2a, a /3. 25.16. a, a /3.
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25.17. 8 cm. 25.18. 16 cv. 25.19. 15 cm. 25.20. 442 cm. 25.21. —.

cos —
2

2522, P R 9593 4tg 9, -2, a sin .
Sin o COs o S1nn a COosS o COoSs (P
2524, — % gtg . 2525 2 2 2 9596 i
o 2 sin o .o o
2 cos 9 sin 9 cos 9

. 25.28. 243 cMm, Jo93 cM, V181 cem. 26.1. d? sin a cos .

25.27. @

26.2. 75\/§ cm?, 26.6. YV 2 pasu. 26.7. Koguoro, abo aBa, abo Tpu.
26.8. JKoxuoro a6o asa. 26.9. 504 cm2. 26.10. 30 cm. 26.11. Brasiska.
IIpoBeniTs mpsAMYy uYepes TOUKH IEePEeTUHY JdiaroHajeil MPAMOKYTHH-
KiB ABCD i MNKF. 26.12. Brasieka. IIo0yayiiTe IPpAMOKYTHUHI TPH-
KYTHUK, KaTeTW SKOT0 JAOPiBHIOIOTHL CTOPOHAM JaHWX KBaJpaTiB.
S+Q

26.13. Brasiska. CTopoHa IIIyKaHOTO KBagpara x =+ ab. 26.14.

27.3. 1) IIBa posB’asku: 4 cm abo 9 cm; 2) omuH pPO3B’SA30K: 8 cM.
27.4. 300 cm2. 27.5. 120 cm2. 27.6. 108+/3 cm2. 27.7. ab sin o.
2
27.8. 64+/3 cm? 27.9. 14042 cm?. 27.10. 37,5 cm?. 27.11. 2 2*/5
200

cm?. 28.6. 11+/3 cm?.
a \/—

27.13. 72 cm?. 27.14. 360 cm?. 28.5.

28.7. 170 cm2. 28.8. b? sin o cos a. 28.9. h’tg B. 28.10.

28.11. <. 28.12. @ cu. 28.13. 96 cv?. 28.15. 336 cnv2. 28.16. 1080 2.

28.26. 120 cM2. 28.27. 20 cm, 6+/10 cv, 2410 cum. 28.28. 1176 cm?.

28.29. 9,6 cm’. 28.30. 40300 cm?. 28.31. % cmZ. 28.32. 2 : 1.

28.33. Brasiska. fIxmio K — TouKa MOTUKY KoJjia no rimorenysu AB,
0 AK =p — BC, BK =p — AC, e p — niBunepuMetp TpukyTHUKa ABC.
28.34. 25 cm?. 28.35. 1 cm?, 9 cm?. 28.40. 19 cm?. 28.41. Brasiska.
IIpoBenits npsami AM, BM i CM Ta ckopucTaiiTecs TBEPIKeHHIM KJIIO-
yoBoi samaui 2 m. 28. 28.42. Brasieka. CKOPUCTABIINCS TBEPIKEHHIM

KJIIOUOBOI 3ajaui 8 m. 28, moBeniTh, IO S,p, = Spo. 28.44. 145 cMZ.

Brasiexa. lna yvorupukytrauka M NKF cropucraiiTecsa TBEPAKEHHAM
KJifouoBoi 3anmaui 3 m. 28. 28.45. Brasieéka. [JoBeniTs, 1110 mioiia Tpu-
KyTHUKa BCK HODPiBHIOE IIOJIOBUHI IJIOIII KOYKHOTO 3 IapajeorpaMiB.
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28.46. Brasisxa. IlpoBenits meniany BM. Yepes Touky M mpoBemiTh
npaMy, napajenbHy npamiit BD. Hexait N — Touka IepeTHUHY IIPO-
BelleHOl mIpsiMoi 3 oxHiero 3i cropim BA a6o BC. Toxi DN — mrykaHa
npsama. 28.47. Brasiexa. IIpoBenits npamy [ napanensHO npamii A,A
(muB. pucyHok). B/A,...A |, — mykanuii (n — 1)-KyTHHUK.

N B C
K
A M D
Ao 3apauvi 28.47 Ao 3apavi 29.32

28.48. VYci Touku KBagpara, IKi He HaJIeXKaTb MOro CTOPOHaAM, i Ips-
Mi, aki micTaTh miaroHasi KBagpaTa, 3a BUHATKOM Touok A, B, C
i D. 28.49. Brasieka. IlpoBenits miaronamni uotupurytHuxa ABCD.
28.50. 3 cm. Brasigka. CKOpUCTABIITNCA TBEPIKEHHAMH KJIIOUOBUX 3a-
mau 1i 3 m. 28, goBemiTs, 110 yoTupukKyTHUK ABCD — mapaJsesorpam.
28.51. Brasiexa. CKopucTaiiTecss TBepIKeHHAM KJII0U0BO1 3amaui 18.46.

29.6. 1083 cm2. 29.7. 195 cm2. 29.8. 840 cm?. 29.9. 132 cm?.

29.10. 6003 cm?.  29.11. 1640 cm?.  29.12. (32+32+2) cm?.
29.13. 294 cm?. 29.15. 512 cm®. 29.16. 192 cm?. 29.17. 2 : 3.
29.18. 59 : 53. 29.20. 156 cm2. 29.22. 588 cm?. 29.23. 2187 cm’.

3a2\/§

29.24. 936 cm2. 29.25. — Brasiska. [JoBeniTh, 1110 KyT pu 6ijb-
1Ii%i ocHOBIi Tpamernii gopiBuIioe 60°. 29.26. 336 cm?. Brasziska. Y maHii
rpamneliii ABCD (BC|| AD) uepes Bepmuny C mnposenite npamy CF,
napajsiesbHy giaronani BD (touka F Hamexuth npamiin AD), i pos-
rasHbTe TpuKyTHUK ACF. 29.27. 150 cm2. 29.28. 123, 29.29. %

Brkasisxa. IIpoBenits cepennio ainito M N tpanenii. [foBexiTs, 1110 BU-
coru TpukyTHUKiB MCN i MND, npoBeneri 3 Bepiniua C i D, mopis-
HIOIOTH I10JIOBHHI BucoTu Tpamerii. 29.32. Brasisxa. Hexait touka K —
cepenuHa 0iunol cropoHu AB tpanernii ABCD (muB. pucyHok). I[oBe-
Iite, 1o tpamneiis ABCD i mapanenorpam MNCD piBHOCKJIaAeHi.

29.33. 1 cm?. 29.34. i cm?. 29.35. 1 cm?. Brasiekxa. Pospixre n’aTn-

KyTHUK ABCDE mo pgiaromanax AC i CE Ta cKJamiTh i3 TPUKYTHU-
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KiB ABC i CDE TpuKyTHUK, piBHUH TpukyTHURY ACE. 29.36. Brasiska.
JloBemiTh, IO MJIOIII Tpamelliii, Ha AKi mpaMa AiJIuThb KBajparT, Bin-
HOCATBhCA AK ixHi cepemmi mimii. 30.5. 16 cm. 30.7. 4 cm a6o 6 cwm.
Brasisxa. CKopucTaiTecs TuM, IO IEPUMETPU MOAiOHUX TPUKYTHUKIB
BigHOCATHCA AK BigmosigHi croporu. 30.8. R, + R, + R,. 30.9. 18 cm.
30.10. Brasisxa. Ilo6ynyiiTe KOJi0, AKe JOTUKAETHCA OO CTOPIH KyTa

B Toukax P, i P, rak, mo OP, =OP, :%P, ne P — namuii nepumerp.

@. 30.12. r, %r, gr. 30.14. Brasiexa. JoBeniTs, 1o
rpukyTHUK OBO, npamoryrtauii. 30.15. Brasiexa. Cropucraiitecs
TBepa:kenHaM 3amaui 30.14. 30.16. Brasigka. [loBemiTh, 1110 TOUKHU A,
B, C € ocroBamu BucoT TpukyTHHKa 0,0,0,. 30.17. Brasisrxa. Cro-
pucraiiteca teopemoro Uesu. 30.18. Brasieka. Cropucraiitecs THUM,

110 ABOAA:%LADB. 30.19. 120°. 30.20. 45°. Brasiska. [loBeaiTs,

30.11.

o0 ToukKa A — IIeHTP 30BHiIBIMCcaHOTO KoJia TpukKyTHuka MNC.
30.21. 30°. Brasisxa. [JoBeniTh, 110 TOUKa A — I[eHTP 30BHiBIIMCAHO-
ro kosa TpukyTauka KBN. 30.22. k. Brasiska. IIpoBeniTs 6icekTpu-
cy AF tpuxkytauka ABC. IlogoB:kTe cropony AB 3a Touky B. Ilepe-
KoHaliTecsd, IIf0 TOYKa F — IeHTP 30BHIiBIMCAHOTO KOJa TPUKYTHU-
kKa ABD. 3sigcu DF — 6icekrpuca Kyra BDC. 30.23. 45°. Bra3siska.
IIposexiTs ko0 i3 merTpoMm D i pagiycom 1 cm. [loBeniTs, 1o 1me KOJIO
€ 3oBHiBmucanuM aasa TpukyTHuka PBQ. 30.24. 10°. Brasiska. Ilo-
noBxKTe cropoHy CB 3a Touky B. [loBeniTs, 110 Touka E — IeHTpD 30-
BHiBIHcaHoro Koja Tpukytauka BDC. 30.25. 2 : 1. Brasiexa. [loBeniTh,
o Touka C — IeHTP 30BHiBOMCAHOTO Kojia TPUKYTHUKA ABD.
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NPEOMETHUIN MNOKAXYUK

Biuma cropona Tpamerii 55

Bepiiuaa MHOTOKyTHUKA 16

Bepiinau muorokyTuuka cyciguai 17

— YOTHUPUKYTHUKA OpoTuae:xkHi 19

Bucora napasenorpama 25

— Tpamerii 55

Bigmomienusa aBox BimpiskiB 94

Bimpisku cycigui 16

BiacTuBicTs OiceKTpucu 30BHIIII-
HBOTO KyTa TpukyTHuKa 102

— — rpukyTHHKa 101

— nmiaroHasei mapaJjiesorpama 24

— gJoTuuHOl Ta ciunoi 113

— KyTa Mi¥X JOTHYHOIO Ta XOp-
oo 73

— cepenuboi ginii Tpamerii 56

— — — TpukyTHHUKa 51

— XO0pg, AKi meperuHaoThca 113

BaacruBocTi kBagpara 45

— KYTiB, BOUCAHUX Yy KoJio 66

— OUOYKJIOTO MHOTOKYTHHKa 18

— mapaJjiesiorpama 24

— npAMOKyTHHKa 41

— piBHOOiUHOI Tpamerii 57

— pomba 43

I'pagycua mipa gyru xoaa 64

JliaroHajab MHOTOKYTHUKA 17
HOyra kosa 64

30BHIIIHA CcIiJibHA JOoTHYHA 71

Karer, mporunesxuuit Kyry 148
—, Opuiaeraui go Kyra 148
Ksampar 44

Kimens nyru 64

Koedimienr moxiouocti 107
Koxaineapni Touku 83

Koso Amonmonia 103, 113

—, BIIICaHE B YOTUPUKYTHUK 88
— gmeB’atu Touok 131

— goBHiBnucane 183

—, OIKCaHe HABKOJO YOTUPUKYT-
Huka 80

KouxkypenTtui npami 125

Kocunyc rocTporo Kyra npaMoKyT-
HOT'O TPUKYTHUKa 149

KoraHrenc rocTporo Kyra mpsimo-
KYTHOTO TPUKYTHUKa 149

Kyr, Boucauuit y Komo 65

— BoBHiIIHI#N mpu BepmuHi 18

— KoJia IeHTpaJbHuii 64

— MHOTOKyTHUKa 17

— IIpu OCHOBI Tpamernii 55

— IeHTpaJbHUN 64

Jlema 107

MeTpuuHi CITiBBiZHOIIIEHHA B IIPA-
MOKYTHOMY TPUKYTHuUKY 140

Muorokytauk 16

— omykrJymit 17

MuorokyTHuKu piBHOBenuki 165

— piBHOCKJazeni 178

Osusaku nmapajnesorpama 31

— mopxibuocTi TpukyTHUKiB 111,
133, 134

— mpAMOKYTHHKa 41

— pomba 43

Opronearp 129

OcHoBa Tparerii 55

OCHOBHa TPUTOHOMETPUYHA TOTOK-
"Hicts 151

ITapanemnorpam 24

ITepumerp MHOTOKyTHUKA 17
ITepuengukyasap 143

ITiBkoso 64

Ilnoma mHOrOKyTHUKA 162

— mapaJieorpama 167

— TIpAMOKYTHUKa 163

— IOPSMOKYTHOTO TPUKyTHHUKa 170
— Tpamerii 177

— TpukyTHuUKa 170
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IToxi6ui TpukyTHuUK 106

IToxunma 143

ITpunerai cropouu 101

IIpoexIia KaTeTa Ha TimmoTeHy-
3y 140

ITpoexiia moxumoi 143

IIpama I'aycca 128

— Eiimepa 129

— Cumcona 82

IIpamokyTuur 41

Po3B’sa3yBaHHs MPIMOKYTHUX TPU-
KyTHUKiIB 155
Pom6 43

Cepenusa jginia tpamernii 56

— — rpukytHHUKa 50

CuHyC TocTporo Kyra mpsaMOKYTHO-
ro TpUKyTHUKA 148

Croponu Bigmosimui 106

— MHOIOKYTHHKa 16

— — cyciguai 17

— YOTHPUKYTHUKA OPOTHUIEeKHI 19

TaHTreHC TOCTPOro KyTa IPAMOKYT-
HOTO TpuUKyTHHUKa 150

Teopema Menenas 122

— Iligparopa 143

— mpo bicekTpucy TpukyTHuKa 102
— mpo mexniasu TpukyTHuKa 100
— IIpO TpomopIriiiHi Bigpisku 95
— Iltosemea 114

— damneca 94

— YeBu 125

Tpamernia 55

— TIpAMOKYyTHa 56

— piBHOOGeapEeHa 56

— piBHOOGiuHa 56
Tpuronomerpuuni pyuriii 150

YwmoBa gocraTHsa 38
— HeoOxigma 38
— HeoOximua i mocrarua 39

IlenTpoig 129

YeBiama 124

YucsoBe 3HaueHHA momgi 162
YoTtupukyTHuxk 19

— BIucaHU# y Koo 80

— ommMcaHUIT HAaBKOJIO KoJjia 88
YynoBi Touku TpuKyTHUKa 129
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