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Bl ABTOPIB

JTio6i eoCcbMUKTACHUKU ma 80CbMUKacHuUui!

Y 1npoMy HaBUaJLHOMY POIIi B IIPOJOB)KYBaTHMeTe BUBYA-
Tu reometpiro. CrnopiBaemocs, IO B BCTHUIJIM IIOJIIOOUTHU ITIO
Ba)KJIMBY 1 KpacuBy HayKy, a OT:Ke, 3 1HTepecoM OyJeTe omaHO-
ByBaTU HOBi 3HaHHA. MU MaeMO HaAilo, HI0 IIbOMY CIPUATHME
MiIPYYHUK, AKUN BU TPUMaeTe B pyKax.

OsnaiiomTecsd, Oyab JlacKa, 3 MOT0 CTPYKTYpPOIO.

TekcT nigApyyHUKAa MO/iJIeHO Ha YOTHUPU Naparpadu, KOKHUN
3 AKUX CKJIQJA€ThCA 3 NYHKTIB. ¥ IIYHKTaX BUKJIAJEHO Teope-
TUYHUN MaTepiaj. BuBuarwoum 1oro, oco6JIMBY yBary 3BepTamuTe
Ha TeKCT, AKUH HAJAPYKOBAHO KHUPHUM HMPUPTOM, HUPHUM
Kypcuéom i Kypcueom; TaK yV KHHKII BHUALJIEHO O3HaUYeHHS,
IIpaBUJia Ta HaWBaKJIUBIMII MaTeMaTUUYHI TBepIKeHHAI.

3a3BrUuail BHUKJIQ[ TEOPETUYHOI0 MaTepianly 3aBeplIIVEThCA
IIpUKJIagaMu po3B’A3yBaHHA 3amad. Ili samucu MoKHa PO3TJId-
naTu AK OJUH i3 MOMKJIUBUX 3pa3KiB o(hpopMJIeHHS PO3B’ABaHHA.

Ilo KOXXHOTO NYHKTY Ai0OpaHO 3ajaui AJA CcaMOCTiAHOTO
PO3B’sA3YBaHHA, MPUCTYIIATU A0 AKUX PaJMMO JIMIIIE IicJisa 3a-
CBOEHHSA TeopeTUYHOro Martepiaay. Cepen 3aBIaHb € AK IIPOCTi
I cepelHi 3a CKJIAQAHICTIO BOpaBU, TaK 1 cKJagHi 3axaui (oco-
O0JIUBO Ti, M0 MO3HAUEHO «3ipoukoio» (¥*)). CBol 3HAHHA MOXKHA
IepeBipuUTH, PO3B’ A3YIOUM 3aJaui B TecTOBiit ¢popmi, poamileHi
B KiHIII KokHOro maparpada. Takoxx TamM po3MimieHi Ao0ipKu
3ajiau, AKl JONOMOXKYTh BaM y IIIATOTOBII [0 TeMaTUUYHOTO
OI[IHIOBAHHH.

Y pyopurni «I'oBopumo Ta nuIIeMO YKPAiHChKOK IPaBUJIBHO»
HaBeJleHO NMPUKJAJAN NPaBUJIbLHOI MaTeMaTUYHOI MOBU.

KoxxHuil nyHKT 3aBeplryeThbcd pybpukoro «Pucyiite, KoH-
cTpyioiiTe, (panTasyiiTe». [lo Hel mibpaHo 3amaui, A PO3B’ -
3yBaHHA SAKHMX NOTPiOHI He cHeliaJbHI reoMeTPUUYHI 3HAHHA,
a JIuIlle 3J0pPOBUM TJy3J, BHHaAX1AJAUBICTh 1 KMiTauBicTb. Ili
3a/laul pO3BUBAKOTH «'€OMETPUYHUU 3ip» Ta 1HTYIIiIO.

SAxmio miciaa BUKOHAHHA JOMAINHIX 3aBAaHb 3aJIUINAEThCHA
BiIBHMIM Yac i BU XoueTe Ai3HATUCA OijbIlle, TO PEKOMEHIYEMO
3BepHyTHCA N0 pyopukm «Komu 3pobieHo ypoku». Matepiaa,
BUKJIQJIcHUU TaM, HeOpocTuii. Aje TUM I[iKaBillle BUIIPOOyBaTH
cBol cujm! ¥V miii pyOpuIli TaKoX IOJaHO OMOBiJaHHA 3 icTOpil
reomMeTpil, 30KpeMa IIpO BHECOK YKPAlHCHKOI Y4€HOl CHiJIbHOTH
B PO3BUTOK I[i€l HAYKU.

Baxkaemo ycmnixy!
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4 Big aBTopiB

LLlaHO@BHI Konea2u ma KonexaHku!

Mu py»xe crmomiBaeMocs, IO Ied NiAPYYHUK CTaHe HAAIHUM
IIOMIYHMKOM Vy BalIifl HeJIeTKill Ta IJIAXeTHiN mpami, i 0yaemo
IUPO pajii, AKIIO BiH BaM cHoJo0aeThCA.

Y kHMXKIL ni0OpaHo BeJIUKHUHN i pi3BHOMaAHITHUN AUAAKTUUYHHNI
MmaTepiaj. IIpoTe 3a ofuH HaBUAJBLHHUN PiK yci 3ajaui po3B’s3aTu
HEMOJKJINBO, Ta B IIbOMY I HemMae nmotpebu. Pazom 3 Tum Haba-

raTo 3pyuHille IIpallloBaTH, KOJHU € 3HaUHHUMU 3amac 3azad. Lle
la€ MOXKJIMBICTH peaJiidyBaTU IMPUHIIUIIN PiBHEBOI Au(epeHIriaii
Ta 1HAUBIAYAJBHOIO HiAXOAY B HaBUaHHI.

3BepTaeMo yBary Ha Te, II[0 B MiIpPYYHUKY HaABHI 3ajaul
Ha 1moOymoBy. BoHU He € 000B’SA3KOBUMHU IJd pol3raany. Llen
MaTepiaJ OOI1JIbHO BUKOPUCTOBYBATHU JIMIlle B TOMY pasi, KOJu
VUHi Ta YYEeHHI[I B)Ke O3HalOMJIeHI 3 BiANOBIAHUM pO3IiJIOM
3 Kypcy reomerpil 7 KJacy.

BrakuTHuM KOJBOPOM IO3HAUEHO HOMEpHU 3ajad, I10 PeKo-
MEeHO0BaHO IJISl JOMAIIHBOI poOOTH, MyPIYPOBUM KOJIOPOM —
HOMEepH 3ajadu, II0 PeKOMEHAOBaHO [IJIA PO3B’A3yBaHHSA YCHO.

Y neAKUX NYHKTaX YacTUHY TEKCTY PO3MIiIIleHO Ha 3eJIEHOMY
(¢oni. Tak BHOKpeMJIeHO MaTepiay, AKUI Ha Balll PO3CY MOXKHAa
BilHECTH 110 He00OB’sIBKOBOTO /IJis1 BUBUeHH:A. JloBe/leHHSA TeopeM
II03HAUYEHO TOUKoIo (®), n/BoMa ToukaMmu (€)) abo 3ipoukoio (®)
Bi/ITIOBIZTHO O PiBHSA CKJIQJHOCTI.

BopaBu, mo3HaueHi miKTorpamMoio <®=¥», Ha Balll PO3CY/]
MOJKHa BHKOPUCTOBYBATHU AJisi poOOTH B mapax abo rpymnax.

IligpyyHUK OiATPUMAHO 1HTEPAKTUBHUM eJIEKTPOHHUM [0-
IaTKOM, IIepeXiJ 10 YacTHUH AKOTro 3abe3neuyioTsh QR-komgu 6ina
3aroJIOBKiB BiIIOBIIHNX IIYHKTIB, a TaKo)X 011 3aBnaHb «Ilepe-
BipTe cebe» B TecToBil popMmi» (nmBa QR-Koam Ha aBa BapiaHTH
IMiICYMKOBUX 3aB/aHb).

B enextponHOoMy nomaTky € pyopuka «iyuBa I['eomerpiss,
dAKa OoloMarae y4HAM BisyajiayBaTu poOOTYy 3 BUBUEHHSA BJIac-
THUBOCTell TreoMeTpuuHUxXx Qiryp. Ile poOuTsr HaBuaHHA OiJabII
IikaBUM 1 epeKTUBHUM. BiAMmoOBiAHI Miclid B HiAPYYHUKY IIO-
3HAUeHO IiKTOIPaMOIO @

IloHoBuUTH B maM’ATi MaTepiaj, BUBUEHHUII MHHYJIOTO POKY,
IOTIOMOKE IMOCUJIaHHSA Ha MiAPYUYHUK AJsA 7 KJacy B €JeKTPOH-
Homy Buraangi: https://books.gymnasia.com.ua/qr/jtjqOm

EassE=
abo QR-kopx %
[=] i

Marepian pyopuku «Komnu 3pobaeHO ypoKu» MoKe OyTU BU-
KOpPHCTAaHUU AJIA opraHisallil poOOTH MaTeMaTHYHOI'O I'YpPTKa Ta
(haxkyIbTaTUBHUX 3aHATH.

BaxaemMo TBOopUuoro HaTXHEHHA Ta TEPHIiHHA.



YMOBHI NO3Ha4YeHHS 5

=O

=

S

P~
b3

LS a0a

= (B4 <AL TR

YMO@8HI Nno3HayYeHHs

3aBIaHHA, 1[0 BiAIIOBiZalOTh IIOUATKOBOMY Ta CepPeIHLOMY
PiBHAM HaBUAJIbHUX HOCATHEHb;

3aBJlaHHA, IO Bi/ITIOBiIal0OTh JOCTATHLOMY PiBHIO HaBYaJIb-
HUX JOCATHEHDb;

3aBIaHHS, 110 BiANOBiJalOTh BUCOKOMY PiBHIO HaBUAJbHUX
IOCATHEHb;

3aJaui AJid MaTeMaTHYHHUX T'YPTKiB i (paKyJIbTaTHBIB;

KJIIOUOBi 3ajadi, pe3yabTaT AKUX MOKe OyTH BHKOPHCTA-
HUH IiJ Jyac pos3B’sI3yBaHHSA iHIIUX 3ajady;

3aKiHUeHHA JOBeJeHHA TeopeMU,;

3aKiHUeHHA pPO3B’sA3aHHA 3ajadvi;

3allUTaHHA JJIA caMOIIEPEBIPKU;
pyopuka «IIpakTuuHi 3aBIaHHA»;
pyopuka «BropasBu»;

JoMaNIHA MpaKTAYHA po0oTa;
BIIpaBU [ poboTH B Imapax abo rpymax;

pyopuka «BopaBu s TOBTOpPEHHSA»;

pyopuka «PucyiiTe, KOHCTpyioiTe, (aHTa3yuUTe»;
pyopuKa « YUuuMOCSA 3aCTOCOBYBATH TE€OMETPiio»;
pyopuka «I'oTyemMocs 10 BUBUEHHS HOBOI TEMU»;
pyopuka «I'oBopumo Ta nuiiemMo YKpalHChKOI IIPaBUJIBHOY ;
pyopuka «Kosu 3pob1eHO YPOKH»;

saBnaHHA «IlepeBipTe ceGe» B TecTOBiit dopmis;
daBHaHHA «l'oTyeMocsa N0 TeMATUUYHOTO OI[IHIOBAHHS»;
pyopuka «I'ooBHE B maparpadi»;

iHTepakTUBHI LmiocTpanii «JHuBa I'eomeTpisa»;

QR-Koa 1/Isi MIepexony A0 iHTepaKTHUBHOTIO €JIeKTPOHHOTIO
IoJaTKa.

PiBHi Bifipi3KM Ha KpecCJeHHAX IIO3HAUYEHO OJHAKOBOI KiJIBbKiCTIO
PHCOYOK, PiBHI KYyTU — OJHAKOBOIO KiJIbKiCTIO AYKOK, 32 BUHATKOM
BiZpi3KiB 1 KyTiB, AKi Tpeba 3HANTHU.
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HOTUPUKYTHUKWA

Y ubomMy naparpadi po3rnagacTbCs 3Haioma BaM reomeTpuyHa girypa
YOTUPUKYTHUK. Bn o3Hanomurecs 3 OerMMMg_IBM,uaMM HOTUPUKYT-
HUKa: napanenorpamom, ﬂpHMOKyTHMKg_M, pomMOOM, KBagpaTtom,
Tpaneuien, BUBYMTE BNACTUBOCTI LUMX PIryp I AiBHAETECS NPO 03HAaKWU, 3a
LLONMOMOT OO SIKMX Cepef, YOTUPUKYTHIKIB MOXHA PO3Mi3HATK 3a3HA4eHi
dbirypw. N/

B BVBYMTE BNACTMBOCTI BiApi3ka, AKMI CNONyYyae cepeauHu CTOPIH
TPUKYTHUKA, | NepeKOHaETECH B TOMY, LLIO Lii BNACTUBOCTi MOXYThb _cnyi
ryBaTu KJIt0O4EM 00 PO3B'A3yBaHHS LiIOro paay 3aga-. 1
Ak BUMIPSTH Ayry kona? HaBKkono SKOro YOTUPUKYTHMKA MOXHa onu-
catu Kono? Y Sknin HOTUPUKYTHUK MOXHa BnucaTn kono? OnaHyBasLUm
matepian uboro naparpada, B/ OTpMMaeTe BiANOBIAi i Ha Ui 3a ViTEHHH.

1. HOTUPUKYTHMK Ta UOro efieMeHTH

issuu-downloader.com

Ha pucysky 1 Binpisku AB i BC MalTh TLIBKHU OIHY CILIBHY

TOUKY B, AKa € KiHIleM KOXXHOro 3 HUX. TakKi BiApi3KW Hal3uBa-
I0Th cycigmiMmu. Ha pucysky 2 KOKHI JBa BiIpi3Ku € cycigHIMHU.

I~ A=

Puc. 1 Puc. 2

Binpisku AB i CD Ha pUCYHKY 3 He € CyCiaHiMHU.

A
D ‘3/0 .
& B D

@ ©

Puc. 3
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PosrisineMo ¢irypy, Aka CKJIaJaeThCsA i3 YOTUPHOX TOUOK A,
B, C, D i yworupnox BigpiskiB AB, BC, CD, DA Takux, 110 Hisaki
0dsa cycioHix 8i0pi3ku He Jexcamb Ha 00HIill npamiil i HiaKi dea
HecyciOHix 8i0pi3Ku He malmb cniavHux mouok (puc. 4, a).

B B

@ ©

Puc. 4

dirypa, yTBOpeHa IIUMU BigpisKaMu, oOMe:Ky€e UYaCTUHY
IJOMIUHU, BUAIJIEeHY Ha PHUCYHKY 4, 6 3e/JleHUM KOJbOPOM.
IIr0 vacTUHY IJIOIIUHM pas3oM 3 Biapiskamu AB, BC, CD i DA
Ha3WBAalOTh YOTHPHMKYTHUKOM. Touxku A, B, C, D Ha3MBalOThb
BepHIMHAMHM UYOTHUPUKYTHUKA, a Biapisku AB, BC, CD, DA —
CTOPOHAMM UYOTHUPUKYTHUKA.

Ha pucyHky o6 300pakeHo ¢irypu, II10 CKJIaAAIOThCA 13 UO-
TUPBOX BiApiskiB AB, BC, CD, DA Ta 4acTHUHU ILJIOIUHU, AKY
BOHU 00MexyioTh. IIpoTe 1i (hirypu He € YOTHPUKYTHUKAMMU.
ITosicHiTE WoMYy.

» B

A B C

2

Puc. 5

CTopoHU YOTHPUKYTHUKA, K1 € CycigHiMU Biapiskamu, Ha-
3UBAIOTh CYCiAHIMH CTOPOHAMHM UOTHUPUKYTHUKA. BepiuHu, AKi
€ KIHIAMU OJHI€l CTOPOHU, HA3WUBAIOTh CYCiIHIMH BepIIMHAMHA
yoTUpUKYyTHUKA. CTOpoHH, SAKi He € CycigHiMU, Ha3UBalOTh
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8 § 1. HoTnpUKyTHUKM <>

MIPOTHJIC;KHUMH CTOPOHAMHM YOTHUPUKYTHUKA. HecycigHi BepIiu-

HU Ha3WBAIOTh NPOTHWIEKHHMH BepPHIMHAMH UYOTUPUKYTHUKA.

Ha pucynky 6 300pakeHO YOTHUPHUKYT-

P HUK, V SKOMY, HaOpHKJad, CTOpoHU MQE

i MN e cycigaimu, a ctopoEu NP 1 M@Q —

N npotunexHuUMHU. Bepmuanu @ i P — cyciaHi,

a BepmiuEu M i P — IpoOTUJIEXKHi.

YoTUPUKYTHUK HA3WBAIOTh i IO3HAUAIOTh

3a Moro BepmimHamMu. Hanpuknaza, Ha pucyH-

Q Ky 4, 6 300paskeH0 4oTUPUKYTHUK ABCD,

a Ha pUCYHKY 6 — uoTupukyTHuUK MNPQ@.

Puc. 6 Y mo3HaueHHi YOTHPHUKYTHUKA QyR{BH, I110

CTOATH IIOPYY, BiITIOBiZalOTh CcycimHiM Bep-

IMUHAM YOTHPUKYTHUKaA. Hanpukiaan, 4OTUPUKYTHUK, 300pake-

HUU Ha pUCYHKY 6, MOo)KHa mo3HauuTH mie U tax: PQMN, abo
MQEPN, abo NPQM Tomio.

CyMy IOBXHUH yCiX CTOpPiH YOTHUPUKYTHUKA HA3HBAIOTH IIe-
pPHMETPOM UOTHUPUKYTHUKA.

Biapi3ok, AKUU CHOJIy4a€ MNPOTUJIEKHI BEepHIMHU YOTHUPU-

KYTHHKa, Ha3WBAIOTh JiaroHaJLII0 YOTUPUKYTHHKa. Ha pucyH-

Ky 7 Bigpisku AC i BD — piaroHanai uotupukytHuka ABCD.

M

B A

& D
\ c B

0, O,

Puc. 7

Kymu ABC, BCD, CDA, DAB (puc. 8) Ha3uBalOTh KyTaMH
yoTUPUKYTHUKA ABCD, ¥ 1bOMYy YOTUPUKYTHUKY BCi BOHU MEH-
I1i Bifi po3ropHyTOoro Kyra. Takuili YOTUPUKYTHUK HaA3UBAIOTh
onykauMm. OqHAaK iCHYIOTH YOTUPUKYTHUKHU, ¥ IKUX He BCi KyTH
MeHIIIi Biji podropHyToro. Hanpukaaa, Ha pucyHkKy 9 Kyt B uyo-
TupukyTHUKa ABCD 6insmuit 3a 180°. Takuii 4OTUPUKYTHUK
He € ONyKJINM!,

! MokmagHinie 3 ONIYKJIMMH MHOTOKYTHUKAMM BH o3HalioMuTrecs B mI. 19.
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<> 1. HOTMPUKYTHUK Ta MO0 efleMeHTH 9

B A ¢
B
e
A
D D
Puc. 8 Puc. 9

Kytu ABC i ADC Ha3uBaiOTh MPOTHJIEKHUMH KyTaMHU YOTU-
purkytHuka ABCD (puc. 8, 9). TakoX NPOTHUIEKHUMHU € KYTH
BAD i BCD.

Teopema 1.1:

Cyma KyTiB 4OTHPUKYTHHMKA OopiBHIOE 360°.

ITosedennsa. © IlpoBeneMo B UOTUPUKYTHUKY AiaroHATb,
fAKa po3buBae 1oro Ha ABa TpUKYTHUKU. Hanmpuknazn, Ha pu-
cyHKy 10 me giaromans BD. Toxi cyma KyTiB YOTUPUKYTHHKA
ABCD pnopiBHioe cymi KyTiB TpUKYTHUKIB ABD i CBD. OcKilbKHI
cyMa KyTiB TPUKYTHUKa AopiBHIOe 180°, To cyma KyTiB 4OTUDH-
KyTHUKa AopiBHIOE 360°. @

B 4 C

Puc. 10

Hacniodok:

Y YOTHPHUKYTHHUKY TIIBKHM OJMH i3 KYTIiB MOKe OyTH OiJIbIIMM

3a. PO3rOPHYTHI.

IloBediTh III0 BJIACTHBICTH CAMOCTifHO.

issuu-downloader.com



10 § 1. HoTnpUKyTHUKM <>

3AJIAYA 1. JloBeniTh, mI0 AOBXKUHA OYJIb-IKOI CTOPOHU
? YOTHPUKYTHUKA MEHIIIA BiJl CYMU JOBXKUH TPHOX 1HIIIUX HOTO
CTOPiH.
Pos3e’a3aHHa. PorngHemMo MOBLIbHUI YOTUPUKYTHUK ABCD
(puc. 11). Iloxkaxxemo, HanpukJgan, mo AB < AD + DC + CB.
B IIpoBenemo miaronanp AC.
3acTOCOBYIOUU HEPIBHICTh TPUKYTHUKA
ns ctopid AB 1 AC BiAIOBITHO TPUKYTHUKIB
ABC i1 ADC, oTpuMyeMO HEpPiBHOCTI:
A AB < AC+CB, AC < AD + DC.
3Bincu
D AB < AC+CB < AD + DC + CB.
Otrxe, AB < AD+DC +CB. 4

Puc. 11

K?.AJIA‘IA 2. IloOypyiiTe YOTHPUKYTHHUK 3a ABOMa CyciaHiMU

CTOPOHAMH Ta YOTHPMa KyTaMU, KOKHHUI 3 AKUX MEHIIUN BifJ
PO3TOpPHYTOTO.!

Pos3é’s3anunga. Ha pucysky 12 300pakeHO YOTUPUKYTHUK
ABCD, y akomy BifjloMo noBKUHU cTOpiH AB i BC, a Takox yci
WOro KyTH.

Y tpukyrHuky ABC BifioMO [ABi CTOpO- B
HU AB i BC Ta kyT B Mmixk HuMH. OTiKe, meil
TPUKYTHUK MOKHa IIoOyayBaTu. Temep Moxe- 4 C
Mo Big mpomeHiB AB i CB BigkjgacTu KyTH,
K1 IOPiBHIOIOTH KyTaM YOTUPUKYTHUKA TIPU
BepmuHax A i C.

IIpoBenenmit aHaJi3 MoKasye, AK OyayBaTu Puc. 12
IIYKaHUN YOTUPUKYTHUK. :

BynyeMo TpUKYTHUK 3a JBOMa JaHUMHN CTOPOHAMHU YOTUPU-
KyTHAKa Ta KyToM Mixx HumMH. Ha pucyHkKy 12 me Tpukyr-
HUK ABC. Jlani Big npomeHiB AB i CB BifKJIaJaeMo ABa BiloMUX
KyTH YOTUPUKYTHUKA. /[Ba 1100y/0BaHNX IIPOMEH] NepeTUHAIOTh-
csa B Touni D. YorupukyTHuk ABCD — mykanuii. 4

D

1. MNoACHITb, AKi BIAPI3KM HA3MBaKOTh CyCigHIMK. 2. [TOACHITL, SKY
dirypy Ha3anBawTh YOTUPUKYTHUKOM. 3. AKi CTOPOHU HOTUPUKYT-
HMKA HA3UBaAKTb CYCIOHIMU? NpPOTUNEXHUMN? 4. HAKi BEPLUNHU
YOTUPUKYTHUKA HA3MBAKOTb CYCIAHIMU? npoTunexHummn? 5. Ak

1Y migpyunuky sagaui Ha moOyzoBY He € 000OB’SI3BKOBHMH [AJIA PO3-
TJIANY.
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1

2.°

3.°

4.°

AANVANENE

Nno3Ha4yalTb YOTUPUKYTHUK? 6. LLIO Ha3uBawTb NEepUMETPOM
YOTUPUKYTHUKA? 7. LLLO Ha3mnBaloTb AiaroHan o YoTUPUKYTHUKA?
8. Aknin HOTUPUKYTHUK Ha3mBalTb onyknnm? 9. ChopmynionTte
TeopemMy Npo CyMy KyTiB YOTUPUKYTHUKA.

[\ MPAKTWUHI 3ABOAHHS L X

HakpecaiTs YOTUPUKYTHUK, ¥ AKOMY:

1) Tpu KyTHU TyIIi;

2) KyTU IIpM CYCiHiIX BepIIWHaX NpAMi, a ABa iHIIUX He €
OPAMUMU;

3) olHa AiaroHajib TOUKOIO IIEPETUHY HAiaroHajeil AiJTUThHCSA
HaBIILJI, a Apyra He OIIUThCA HaBIILI;

4) miaroHaJii NepHueHIUKYJIAPHI.

HaxpeciiTs OOBiMIbHUIT YOTUPUKYTHUK, II03HAUTE 1OT0 Bep-

muHEu OykBamu M, K, E, F. YKaxXiTh mapu Horo cycigHix

CTOPiH, IMPOTUJIEKHUX CTOPiH, IMPOTUIEKHUX BEpIIUH. 3a-

IMUNIITh AKi-HeOyIb TPU MO3HAUYEHHSA IIHOT'0 YOTUPUKYTHUKA.

HaxpeciiTh YOTUPUKYTHUK, V AKOMY:

1) Tpu KyTH roctpi;

2) ABa IpPOTHUJIEKHUX KYTU OPAMi, a [Ba IHOIUX HE € IpH-
MUMU;

3) AiaroHajii TOYKOIO IEePEeTUHY AIIATHCA HaBIiJI.

'@L BIPABU

Cepen ¢iryp, 300pakeHUX Ha PUCYHKY 13, YKaKiTh 4OTH-
pukyTHUKH. OOr'pyHTyiiTe Ballli BiAIOBiAI Ta 0OroBOpPiTH iX
3 OOHOKJAaCHUKAMHU i OZHOKJIACHUIIAMU.

issuu-downloader.com
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12 § 1. HoTnpUKyTHUKM <>

5.° HaBemiTs 4OoTHPH SKUX-HEOYIb ITO3HAUEHHS UYOTHPUKYTHUKA,
300pakeHoro Ha PUCYHKY 14. YKaxXiThb:
1) BepIIMHN YOTHPUKYTHHUKA; 2
2) 10Tro CTOPOHU;
3) mapm CyCiAHIX BepIIHUH; 0
4) mapu NPOTHUJIEKHUX BEPIINH;
O) mapu CyCigHiIX CTOpiH; A
6) mapu IpPOTUIEKHUX CTOPiH; Puc. 14
7) miaroHaJyi YOTUPUKYTHUKA.

6.° Cepeps, YOTUPUKYTHHKIB, 300paskeHUX Ha PHCYHKY 15, yka-
XKiTh onmykJai. OOr'pyHTyiiTe Bamii BiAOBi/Ii Ta 0OrOBOPITH ix
3 OJHOKJACHUKaAMU 1 OJZHOKJIACHUIISIMMU.

94 K E T Y Q L

D S 0

F N
% M p X Vg

Puc. 15

7.° YoMy HOpiBHIOE UETBEPTUH KYT YOTHPUKYTHUKA, AKINO TPU
ioro KyTH JOpiBHIOIOTHL 78°, 89° i 93°?
8.° 3HaliThL KYTH YOTHPUKYTHUKA, SKIIO BOHH PiBHI MiK co00I0.

9.7 ¥V worupukyraury ABCD Bigomo, mo £B=150° LA =/ZC =
= /D. 3HalaiTh HEBiIOMi KYTH YOTUPUKYTHUKA.

10.° OpuH i3 KYTiB YOTHPUKYTHUKA Y 2 pa3u MEHIIWH Bif Apy-
roro kyra, Ha 20° menmuii Big Tperboro Ta Ha 40° 6inbImii
3a YeTBEPTUIl. SHAUJITh KYTU YOTHUPUKYTHUKA.

11.° 3HaWAITh KYTH YOTUPUKYTHUKA, AKIIO BOHU IPOMOPIiitHi
yucaaMm 2, 3, 10 i 21. Yu € meit YJOTUPUKYTHUK ONYKJIUM?
OO6r'pyHTyiiTe Bally BiAiOBiAB Ta 0OroBOpiTH ii B KJaci.

12.° 3HalAiTh KYTU YOTUPUKYTHUKA, SKIIO TPUA HOro KyTHU IIPO-
nopItifini uucaam 4, 5i 7, a UeTBepTUHN KYT JOPiBHIOE iXHil
niBcymi. Yu € meil YOTUPUKYTHUK ONYKJIUM?

13.° Yu MoKe YOTUPUKYTHUK MaTH:
1) Tpu NpAMUX KYTH U OAUH I'OCTPUMH;
2) Tpu NpsAMHUX KYTU ¥ OAUH TYNOUIi;
3) YOTHUpU OPAMUX KYTH;
4) 4YOTUPHU TOCTPUX KYTHU;
9) IBa MpAMHUX 1 ABa TyOUX KYTU;
6) n1Ba mpAMHX KYTHU, OOAUH TOCTPUI Ta OAUH TYIIUI?
¥ pasi e¢TBepAHOI BiAIIOBiIi HapuCyiTe TaKUil YOTUPUKYTHUK.
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14.° TlepumMeTp YOTUPUKYTHUKA AOpiBHIOE 63 cM. 3HAUAITE iforo

2 ”
CTOPOHU, AKINO ApPyra CTOPOHA CTAHOBUTh : nepiioi, Tpe-

s — 50 % pgpyroi, a uerBepra — 150 % mepimoi.
15.° 3HalIiTL CTOPOHN UYOTHPUKYTHHKA, AKIIO OAHA 3 HUX Ha

2 cM Oinbina 3a Apyry, Ha 6 cM MeHINa Bif TpeTwol, ¥ 3 pasu
MeHIIla BijJi UeTBepToi, a mepuMeTp AopiBHIOe 64 cMm.

16.° V vorupukytaunky ABCD cropouu AB i BC piBHi, a giaro-
HaJb BD yTBOpIOE i3 MMM CTOPOHAMU PiBHI KyTHu. [loBenmiTs,
mio ctopoHu CD 1 AD Tex piBHI.

17.° JliaroHa/j i YOTHPUKYTHHKA TOUYKOI IEPETHHY AiISATHCS
HaBIIiJI, OJfHA 3 11oro cTopiH JopiBHIOE 6 cM. YoMy mopiBHIOE
IIPOTUJIE’KHA 11 cTopoHA YoTUPUKYTHUKA? OOGI'pyHTYiiTe BaIly
BiIIOBib Ta OOroBOPITH 11 3 OAHOKJACHUKAMHU 1 OJHOKJIAC-
HUIAMHA.

18.° ¥V votrupuxkyrauxky MNKP Bigomo, o MN =NK, MP=PK,
ZM =100°. 3uaiigite KyT K.

19.° V vorupukytauky ABCD piaroHans AC yTBOpIOE 3i cTOpO-
Hamu AB i AD piBHi KyTu Ta 3i cropoHamMu CB i CD Takox
piBHiI KyTu, AB =8 ¢M, BC =10 cm. 3HaliiTh IepUMETpP YO-
TupukytTHuka ABCD.

20." Y tpukyrtaury ABC Bigomo, mo £A =44°, /B =56°. bBi-
cektpucu AK i BM TpuKyTHUKa HNepeTUHAWThcA B Touri O.
3HalaiTe Kyt yoTupukyTHuka: 1) MOKC; 2) AOBC.

21." Y Tpukytauky ABC Bigomo, mo Z£A =36° £ZB="72°. Bu-
cotu AE i BF TpuKyTHUKAa NepeTHHAKTHCSA B Toulli H. 3Haii-
niTh KyTu yoTupukyTHuka: 1) CFHE; 2) ACBH.

<€«» 22 3HaiaiTh HiaroHaJb YOTUPUKYTHUKA, AKIIO #Oro IIe-
pumeTp nopiBHIOe 80 cM, a IepUMeTpU TPUKYTHUKIB, HA AKi
A JiaroHajJb po30MBa€e AaHUI YOTUPUKYTHUK, JOPiBHIOIOTH
36 cm 1 64 cwMm.

23." IlpoBeniTh y Kjaaci oOTOBOpPEHHSA, UM MOKYTH CTOPOHHU YO-
TUPUKYTHUKA AOPiBHIOBATHU:

1) 2 oM, 3 am, 4 oM, 9 aMm; 2) 2 oim, 3 oM, 4 om, 10 mwm.

@ 24.” YV yorupukytHury ABCD Bimomo, 1o LA = ZC =90°.
IloBeniTh, M0 OiCEKTPUCH ABOX IiHIMNUX KYTiB YOTUPUKYTHU-
Ka abo mapaJjenbHi, abo JiekaTh Ha OJHINW NpAMIN.
BucioBiTh rimoresy, 3a K01 YMOBHU 0OiCEKTpPHUCH JieXKaTh Ha
ONHiIN nmpaAmiii, o0roBopitk ii B KJaaci. CrpoOyiiTe moBecTu
CBOIO TiIOTE3Y.
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25." IloBeniTh, 110 KOJHU OiCEKTPUCH ABOX IPOTUIEKHUX KYTiB
ONYKJIOTO YOTHPUKYTHUKA IapaJjeibHi ab0 JekaTh Ha ONHIN
OpAMil, TO ABa 1HIINX KYTH YOTHPUKYTHHUKA PiBHIi.

26.” IloOyayiiTe YOTUPUKYTHUK 3a MOr0 CTOPOHAMU Ta OJHUM
13 KyTiB.

27.” IloOyayliTe YOTUPUKYTHUK 3a TPhOMa CTOPOHAMM Ta JABOMa
JiaroHaJasaMu.

28.”" IlobynyiiTe YOTUPUKYTHUK 3a MOr0 CTOPOHAMM Ta OJHi€I0
3 niaroHajei.

29.* TIo6ynyiiTe yoTupuKyTHUK ABCD 3a Kyramu A i B, cTo-
poHamu AB i1 BC Ta cymoio ctopiH AD i CD.

4 - b 4
roTyeMOCH ﬂOL %‘-{EHHFI HOBOI TEMU lb

30. IIpama ¢ mepeTuHae KOXHY 3 npaMux a i b (puc. 16). Yka-
JKITh mapu pPi3HOCTOPOHHIX 1 ITapyu OJHOCTOPOHHIX KVTiB, AK1
IIp4d ILOMY YTBOpUANCA. SIKe B3aeMHe PO3MiIlleHHA NPAMHUX
aibdb, akmo: 1) B =/4; 2) £1=20° /3 =1%0%7

b
‘/ a B B | g
Ly=0
3 4 "
4 A D A ; D
Puc. 16 Puc. 17 Puc. 18

31. ¥V uvorupuxkytaury ABCD (pue. 17) ZC=110° 4D =T70°.
Hosenits, mio BC || AD.

32. ¥ yotupuxkyTHurky ABCD Binomo, 1mo LA =/ZB=90° £C =
=100°. Yu e nmapajaeIbHAMU IPIMi:
1) BC i AD; 2) AB i CD?

33. Ha pucynky 18 AD=BC, ZADB=/CBD. JloBeniTs, IO
AB=CD i AB||CD.

34. Binpisok BK — 0GicekTpuca TpukyTHuka ABC. IIpama DK

napajuesibHa cTopoHi AB i neperuHae croporny BC y Toumni D,
£ZBDK =116°. 3naiigite kyT BKD.

Pagumo noseBuTH y nam’ ATi amict nmo. 13, 14, 15 i3 migpyyHUKa
«I'eomeTpiad Texac» 3a nocusaHHAM abo QR-komom Ha c. 4.
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[ 4
U PUCYITE, KOHCTPYIONTE, @AHTASYHTE

39. By miommuey A0BiJibHO 3a0pU3KaHO YOpHOK (hapboro. [[oBe-
IiTh, 11O Ha ILJIOIMHI 3HAWAEeThCA BiIPi3OK 3aBIAOBKKHN 1 M,
KiHIi Akoro 3adapboBano abo 6imoi0, abo yopHOK (hapboio.

<= Ko 3POB/IEHO YPOKM

Hep3aime!

3amauy 29 mosHaueHO «3ipouko» (*). Ile o3Hauae, 110 BOHA
HaJIeXKUTh 10 3aJa4 II1ABUIIEeHOI CKJIagHOoCTi. Xodya TaKMUX 3a7ayu
He OyJe Ha caMOCTiHMX i KOHTPOJIBHUX poboTax, iX y Imigpyu-
HHUKY YudMaJo. ¥ Bac MO’Ke BUHUKHYTHU 3anutaHHA: «Hasiimo
K BUTpauvaTH Yac 1 CHJIM Ha CKJIAAHI 3ajJayi, AKIIO BOHU HE €
000B’A3BKOBUMMU [JI PO3B’sA3YBaHHS, a BUCOKY OIIIHKY MOJKHa
3apo0UTH 11 3HAYHO MEHIUUMU 3YCUJLIAMU? »

Ha mamy aymkKy, HaWKpamly BiAImo-
Bilb Ha Ile 3allMTaHHA MOJXKHa 3HaAUTH
B KHMKII «MartemaTnka 1 pOMaHTUKA>»
BIJOMOr0 YKpalHCBKOTI'0 TeoMeTpa Ta Iie-
narora Mwurkonm IBanoBuua KoBaHIOBa.
Bin nwucaB: «JIio0i apysi! BepiTbcs 3a
pO3B’A3yBaHHA CKJIQJHUX MaTeMaTUYHUX
zagau! I Tux, AKi mI0liHO IIOCTaBJIeHi,
i TUxX, AK1 BiKe Oarato IecATUJITH abo
CTOJIITh HEe MiAmalmThCA PO3B’ sIA3YBaHHIO.
Bac cmiTkaoTh cTpakIaHHA I po3ua-
pPyBaHHS, KOJH 3JaBaTUMeThCHA, IO BU M. |. KoeaHuoB
MapHO BUTPATUJIN POKU HA IOMYKH MpPH- (1924-1988)
Mapu, SKa BiJl Bac YXUJIAEThCA. Yce MOKe
OyTu. Ajie BU OyJeTe CTOpPHUIEIO BUHATO-
POJKeHi, KOJIX OJHOTO UYAOBOT'O MHA OIMUHUTECA Ilepel]] Ti€r0
'3aBiTHOIO IO, [0 SAKOI Tak J0oBro # ckjaagHo imum. He
OyabTe Oaliy:KUMU, 1HaAKIIe Ha Bac YeKae JYXOBHA CMEpPThb».

M. I. KoBaumoB maiiske 30 pokiB ouosoBaB Kadeapy reo-
merpil KuiBchbKoro HarfioHajabHOro yHiBepcureTy imeHi Tapa-
ca IlleBuenka. Horo mepy Haje:xkuth noHaja 200 HayKoBUX
1 HayKOBO-IONYJIAPHUX TIpallb.

Mukojsa IBaHOBMY BUXOBaB JIECATKU BUEHUX, AKI ChOT'OJHI
NpaliooTh AK B YKpaiHi, Tak i B OaraTbox KpaiHax CBITY.
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2. Napanenorpam. BnactusocTi
napanenorpama

O3HaueHHA:

ITapanenxorpamMoM HA3UBAKOTh YOTHPUKYTHHUK, y SKOTO
KOSKHI JBi MPOTHJIEKHI CTOPOHHU TapaJelIbHi.

Ha pucysky 19 3o6pakeno mapajneaorpam ABCD. 3a o3Ha-
yeHHAM IapaJjiejorpama maemo: AB||CD, BC|| AD.
PosrasHeMo nesKi BJIaCTHBOCTI IapaJjiejiorpaMa.

Teopema 2.1:

IIpoTuieskHi CTOPOHHM IapaJjiejiorpaMa piBHI.

Ifosedenna. ® Ha pucyury 19 3o0pakeHo mapaJjeaorpam
ABCD. [losBepemo, mo AB=CD i BC=AD.

IIposenemo apiaronans AC. loBenemo, 1m0 TpukyTHuku ABC
i CDA piBHi (puc. 20).

/7

Puc. 19 Puc. 20

Y nmux TpukyTHuUKax crtopoHa AC — cmoinpHa, Kyt 1 i 2
PiBHiI AK pi3HOCTOPOHHI Ipu napajeabHux npamux BC i AD Ta
ciuniiit AC, Kytu 3 i 4 piBHiI AK Pi3HOCTOPOHHI NIpH Iapajieib-
Hux npamux AB i CD ra ciunii AC. Otrike, TpukyTHUKUu ABC
i CDA piBHIi 3a Apyrow 03HAKOIO0 PiBHOCTiI TPUKYTHUKIB. 3Bifcu
AB=CD i BC=AD:@®

Teopema 22:

IIpoTuxeskHi KyTH mnapaJjejorpaMa piBHi.
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Hosedenna. © Ha pucyuary 19 3o0pakeHo mapaJeaorpam
ABCD. [loBeaemo, mo £A=/2C i £LB=4D.

Ilix yac moBemeHHA momepeaHbOI TeopeMU OYJIO BCTAHOBJIEHO,
mo AABC =ACDA (puc. 20). 3Bigcu £B=/ZD. 3 piBHOCTi Ky-
TiB 1 i 2 Ta piBHOCTi KyTiB 3 i 4 BUnmBae, mo L1+ £3 =42+ £4.
Otxxe, Z/BAD=/BCD. @

Teopema 2.3:

iaroHari mapaJjiejiorpaMa TOYKOIO IePeTUHY TiIATHCA HABIIIJIL.

Hosedennsa. © Ha pucyury 21 3o00pakeHo mapaJegorpam
ABCD, piaroHaji Akoro mepetuHaioTbceA B Touli O. IloBememo,
mo AO=0C i1 BO=0D.

Poarnaremo tpukytHukm AOD i COB.

Maemo: Z£1 i £2, Z3 i Z4 piBHI AK Pi3HOCTOPOHHI IIpu
napanenbHux npamMux AD i BC Tta ciuaux AC i BD BiamoBigHO.
3 Teopemu 2.1 orpumyemo: AD = BC. Otixxe, TpukyTHUKuU AOD
i COB piBHIi 3a Ipyrol0 03HAKOIO PiBHOCTI TPUKYTHHUKIiB. 3BifcH
AO=0C, BO=0D. @

B [ P
Q |
k1l E n
A M D K N
F
Puc. 21 Puc. 22

O3navenna:

Bucortow mapanejnorpamMa Ha3WBaKTh NEePHNEeHAUKYJIAPD,
ONMyIIeHU# 3 OyJab-AKOl TOYKH NMPSAMOl, AKA MICTHUTh CTOPOHY
napaJeJjiorpamMa, Ha NpPSAMYy, [0 MICTHMTh IIPOTUJIESKHY CTO-
pony.

Ha pucynky 22 wo:xkHU# i3 BigpiskiB AF, QE, BM, PN, CK
€ BUcCOTOIO0 napaJienorpama ABCD.
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I3 kypcy reometpii 7 Kjaacy BU 3HAETe, IO BCi TOUKU OOHiEl
3 OIBOX IapajeIbHUX IIPAMUX PiBHOBiAmaseHi BiJ Apyroi npsaMoi.
Tomy AF=QE i BM = PN =CK.

T'oBopsaTs, mio Bucoru BM, CK, PN npoBeaeHo 10 CTOPiH
BC i AD, a Bucotu AF, QE — 5o cropia AB i CD.

?@ SAJIAYA 1. JloBexnirTh, 1Mo npaMi, AKi MicTATH

BUACOTU TPUKYTHUKA, IePETUHAIOTHCA B OJHIN TOYILL.

Posg’a3arnHnsa. Uepe3d KOKHY BEPHOIMHY AAaHOTO TPUKYTHUKA
ABC mnpoBezeMo NOpsAMY, HapajiejibHY NPOTHUJIEKHINA CTOPOHI.
Orpumaemo TpukytHuk A, B/C, (puc. 23).

Puc. 23

(1]

Is mobymosu Bunausae, mo 4dYoTupukyTHurku ACBC i
ABCB, — mnapanenorpamu. 3sBincu. AC, = BC = AB,. Orxe,
Touka A € cepeguHoio Binpiska B,C,.

Ockineku npami B,C, i BC napanenbHi, To Bucota AH Tpu-
kyrHuka ABC nepnenaukynsapHa jgo Biapiska B,C,. Takum un-
HOM, npsama AH — cepeJUHHUI NepIeHAUKYJIAp cTopoHu B ,C,
TpuKyTHUKa A B/C,. AHaJoriYyHO MOXXHa [0OBECTH, IO MPAMI,
SIK1 MICTATH ABi iHIIII BUcOTH TpUKYTHUKA ABC, € cepeflUHHUMU
nepneHauKynapamu cropin C A, i A B, tpuxkytauka A B(C,.

OcKinbKU cepefUHHI NMepHNeHAUKYJIAPU CTOPIiH TPUKYTHUKA

IIepeTUHATLCA B OJAHIM TOUIll, TO TBEpPIAKeHHA 3aJadi JoBe-
neso. 4

SATAYA 2. BicexkTpuca Tymoro Kyra mapaJejiorpaMa IiJAThb
IOr0 CTOPOHY Y BimHomIeHHi 2 :1, paxylouW BiJi BEPIIUHU TIO-
CTPOTO KyTa. SHAUIITHP CTOPOHU IapaJjejiorpaMa, AKIIO0 HOoro
nepuMeTp AopiBHIOE 60 cM.
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Poszs’sazannsa. Hexail OicekTpuca Tymoro kKyra B mapaJe-
jorpama ABCD (puc. 24) nepetuHae ctopoHy AD y Toumi M.
3a ymoBoro AM : MD=2:1.

Kytu ABM i CBM piBHi 3a yMOBOIO.

Kyru CBM i AMB piBHiI sIK pidHO- R ¢
CTOPOHHI IIpU mapajeabHUX npamux BC
i1 AD rta ciuHiii BM.

Toni LABM = ZAMB. Ot:Ke, TPUKYT-— 4 } - D

HUK BAM piBHOOeapeHUii, 3Bifgcu AB =
=AM.
Hexait MD=xcMm, Togi AB=AM = Puc. 24
=2x cM, AD =3x cMm. OCKiIbKU HPOTU-
JIeKH1 CTOpPOHM IlapaJiejiorpaMa piBHiI, ToO HMOro InepuMeTp IO-
piBHIOE 2 (AB + AD). YpaxoByoud, L0 3a YMOBOI IIePUMETP
nmapaJiejiorpama aopiBHoe 60 ¢cM, oTpUMYy€EMO:
2 (2x+ 3x)=60;
x= 0.
Otr:xxe, AB=12 cm, AD =18 cmMm.
Bidnogidw: 12 cm, 18 cm. 4

1. Aknin HOTUPUKYTHUK Ha3MBaKOTb napanenorpamom? 2. Axy

H BNACTUBICTb MalOTb NPOTUNEXHI CTOPOHU napanenorpama? 3. Aky
BNACTUBICTb MalOTb MPOTUNEXHI KyTU napanenorpama? 4. 7ky
BNaCTUBICTb MAKOTbL AjaroHani napanenorpama? 5. LLlo Ha3uBawTh
BUCOTOIO NMapanenorpama?

@ WTM'LJHI 3ABLAHHS 4,\"

36.° Ha pucynry 25 3o0paskeHo mapajemorpam ABCD. 3po6iTh
TaKuU pucyHokK y 3omuti. [IpoBenits i3 Touok B i M Buco-
TU mapaJjiejorpama 1o cTopoHu AD, a 3 Touku K — BUCOTY
1o ctopoHu AB.

B
B _M C g M C K4 \M
A D A D

D

@ ©

Puc. 25
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ﬁ BIPABU

37.° JIBi mapaJiebHI IpAMi IepeTUHAIOTL TPH iHIIL IapaJiesbHi
npami. CKiJIBKM IOpH IIOMY YTBOPHJIOCS IlapaJjejorpaMiB?

38.° Ha pucyHky 26 3zo0pakeHo mapaiejorpamu. Ha Bamy
OIYMKY, U MOXXHa BU3HAUUTU, He BUKOHYIOUM BUMipIOBaHb,
Ha SKUX PUCYHKaX BeJIWUYMHHU KYTiB ab0 MOBKHUHHN BiApis-
KiB IIO3HaUeHO HelIpaBUJIBHO (ZOBMKUHU BiJpi3KiB HaBeIeHO
B caHTuUMeTpax)?
OO6r'pyHTYyiiTe CBOIO BiANOBiAbL Ta 0O6roBOPiTH Ii B KJaci.

M/// 7
57 &7

Puc. 26

39.° Yu Buerauuth 40 cM JpoTy, 11006 BUTOTOBUTH 3 HLOI'O IIa-
pajiesorpaM 3i cropoHamu: 1) 14 emi 8 cm; 2) 16 cm i 4 cwm;
3) 12 cm i 6 cm? OOroBopiTh Ballli BiAMOBifl 3 OJHOKJIACHU-
KaMU 1 OJHOKJIACHUI[AMM.

40.° IlepumeTrp napajejorpama gopiBaoe 112 cm. 3HalAITL Horo
CTOPOHU, AKINO: 1) ogHa 3 HUX Ha 12 cM MeHIIa BiJ ApPyroi;
2) nBi MOro CTOPOHHU BiAHOCATHCA AK O : 9.

41.° 3HalgiTh CTOPOHM mapajejorpaMa, SKI[0 OJHAa 3 HHUX
y O pasiB OiybIlla 3a ApPyTry, a IepuMeTp MapaJjejiorpaMa JIo-
piBHIOE 96 cM.

42.° YV nmapanenorpami ABCD Bimomo, o AB=6 cm, AC =10 cmM,
BD =8 cm, O — TouKa IlepeTHUHY Horo aiaroHajei. 3HaliTh
nepumetrp TpukyrHuka COD.

43.° JloBeniTh, mio cyMa OYIb-AKUX JBOX CYCiJIHIX KyTiB ma-
pajesorpamMa gopiBaioe 180°.
44.° 3HalifiTh KYTH IapaJiejiorpamMa, AKIIO:
1) onun i3 HUX nopiBHIOE 70°;
2) cyma ABoX #Horo KyTiB mopiBHIoe 100°;
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3) pisHUIA ABOX Horo KyTiB AopiBHI0OE 20°;
4) nBa Moro KyTH BifHOCATBCA AK 3 : 7.
45.° 3HalAiTh KyTH MapajieorpaMa, SKIIO OAUH i3 HUX:
1) v 2 pa3u OinpImIuii 3a ApPyrui;
2) Ha 24° MeHIIUH BiJ APYyTOro.

46.° Y tpukytaurky ABC Bigomo, 1m0 ZA =385°. Yepes 10Bijib-
HY TOUKY, AKa HaJIe:KUTH cTopoHi BC, npoBeaeHO ABi npaMi,
napaJjejbHi cropoHaMm AB i AC TpukyTHuKa. Busnaure Buj
YOTHPUKYTHHUKA, IO YTBOPHUBCS, Ta 3Haii-

OiTh yCl MOT0 KYTH. B C
47.° 3maiigiTe KyTu mnapanaenorpama ABCD

(puc. 27), axkmo LABD =68°% LADB=47°. E
48.° Y mnapanenorpami ABCD piaroHans AC 4 D

YTBOPIOE 31 CTOPOHOIO AB KyT, AKUU JAOPiB-

HIoe 32°, ZBCD =56°. 3maiifitTeh KyTH Puc. 27

CAD i D.

49.° Bicektpucu KyTiB A i B mapanenorpama ABCD mepe-
TUHATbCA B Toull M. BusHauTe BeJIMuuHYy KyTa M
TPUKyTHUKa ABM.

50.° CropoHmu mnapajenxorpamMa nopiBHTE 6 cm i 10 cm. Yu
MOJKe OJHa 3 HMoro miaroHajieil mopiBHioBaTu 16 cm?

01." Bucora BK napanesnorpama ABCD piauTe #ioro ctroporny AD
Ha Bigpidku AK i KD raki, mo AK =4 cm, KD =6 cm. 3Haii-
IiTh KYyTW W HepuMeTp Ilapajejorpama, axkino ZABK = 30°.

<—» 52." OauH i3 KyTiB mapaJjenorpama mopiBHioe 45°. Bu-
coTa mapaliejorpama, IpoBelleHa 3 BepUIMHU TYIOro KyTa,
IOPiBHIOE 3 CM 1 OiJIUTH CTOPOHY IHapajieJorpaMa HaBIILI.
3HAWIITH 1[I0 CTOPOHY IlapaJjejiorpaMa Ta KYyTU, AK1 YTBOPIOE
IiaroHas b, II0 CIOJy4YaEe BEPIIMHU TYOUX KYTiB, 31 CTOpO-
HaMH IIapaJjieJorpama.

53." ¥ mapanenorpami ABCD Bigomo, mjo £C =30°, Bucora BH,
mmpoBefieHa 10 cropoHu CD, mopiBHIOE 7 cM, a IIepUMeTp IIa-
panenorpamMa — 46 cM. 3HAUAITH CTOPOHU IIapaJiejorpama.

04." Ilano mapanenorpam ABCD i tpukyTHuk MKN. Yu wmo-
JKYTh OJHOUYACHO BUKOHYBaTHCA piBHOCTI LA=/M, /B=/K,
LI =2ZN7

55." [osexith, mio BepmmHu B i D mapajesorpama

ABCD piBHOBiggageHi Big npamoi AC. fIk Bu gymaere, AKY
aHaJIOTIUHY BJIACTUBICTh MaloTh BepminHu A i C mapaJeso-
rpama? OOroBopiTh Ballly AYMKY B KJaci.
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@ 56." loBeniTh, 110 OyAb-AKUIT BiIpi3ok, AKHN IPOXO-
IUTH Uepe3 TOUKY IepeTHHY JiaroHajiell IapaJjejorpaMa Ta
KIiHIIlI AKOro HaJiedkaTh IIPOTUJIEKHUM CTOPOHAM NapaJeJio-
rpaMa, JiJIUTHCA I[I€I0 TOYKOIO HABIILI.

907." Ilepumerp mnapainenorpama ABCD popiBHoe 24 cwM,
ZABC =160°, piaroHans AC yTBOpIO€E 3i cTopoHOo AD
kyT 10°. 3HalifiTh CTOPOHHU MapajejaorpaMa.

08." liaronans BD mnapajnenorpama ABCD yTBOpo€E 3i cTOpPO-
HO1I0 AB KyT 65°, ZC =50°, AB =8 cM. 3HalifiTh mepuMeTp
rapaJjejorpama.

59." 3maiiaiTy KyTu napasngenorpama ABCD, sxmo BD L AB
1. BD=AB,.

60.” [liarosHasipb mapaJjieJiorpaMa YTBOPIOE 3 MOT0 CTOPOHAMU KYTH
30° i 90°. 3HaiigiTe cTOpoHU IapaJiejorpaMa, SKIIO #oro
IepuMeTp JopiBHIOE 36 cM.

61." Ilo3a napanemorpamom ABCD mnpoBeieHO IIPAMY, HapaJjeib-
HYy #oro piarosayi BD. lla npama nepertuHae npami AB,
BC, CD i AD y toukax E, M, F i K BinnosigHo. [loBeniTh,
mio MK = EF.

62." Ilapanenpno aiaroHasi AC napasenorpama ABCD npoBeneHO
npsamy, sAka neperunae Biapisku AB i BC y Toukax M i N,
a npami AD i CD y toukax P i K sBianmosigHo. [loBeniTs,
mo PM = NK.

63." OnuH i3 KyTiB, YTBOPEHUX IIPpU MHepeTHUHi OiceKTpucu KyTa
mapaJiejiorpaMa 3 HMoro CTOPOHOIO, AopiBHIOE 24°. 3HAUAITH
KYyTH IlapaJjejorpaMa.

<» 64." Bicekrpuca Kyta A napaJjienorpama ABCD mniepeTuHae
ctopoHy BC y Touni M. S3HalAiTh nepuMeTp AaHOTO IlapaJie-
Jorpama, axkmnio AB=12 cm, MC =16 cmMm.

65." DicexTpuca roctporo KyTa IapaJjiejlorpamMa OiJINTb HOTro
CTOPOHY V BiAHOIIEHHi 3 : 5, paxXyluu BijJ BepIIUHHN TYIOrO
KyTa. 3HaAWAITh CTOPOHU IapaJiejiorpamMa, AKIIO HOro mnepu-
MeTp AopiBHIOE 66 cM.

66." BicekTpuca Kyrta B napanenorpama ABCD nepeTUHa€E CTO-
pory CD y Touni K Tak, mo Bigpizok CK y 5 pasiB Oinbinmii
3a Bifgpisok KD. 3HauaiTh CTOPOHU MapaJjejiorpama, AKIIO
Moro mepuMeTp ZOpPiBHIOE 88 cM.

67." BicekTpucn kytiB B i C napanenorpama ABCD nepe-

THHAIOTL cTOpoHYy AD y Toukax M i K BiAIOBigHO, TOU-
Ka M nexXuth mixk Toukamu A i K, AB=6 cm, AK =10 cwm.
3Hanaite: 1) Bigpisok MK; 2) Bigpisoxk KD; 3) Biapisok MD;
4) Bigpisox BC; 5) nepumeTp mapajyieaorpama ABCD.
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BukopucroBywoun 3HalijleHi BeJIUUYNHU,
po3mu@pyiTe IIpi3BUILle YKPAIHCHKOI KOM-
IMO3UTOPKU, HAPOAHOI apTUCTKU Y KpaiHu,
jaypeaTkun HamiorHanbHOl npeMmil YKpalHu
imerni T. I'. IlleBuenka. Homep 3aBmaHHA
BiimloBiflae MicIlo, Ha AKOMY CTOITh OYKBa

yV IPi3BUII.
BignoBigb | 16 cm |10 cM | 4 cm |44 ¢ | 6 cM
bykBa K i | )i | 0 15 |

3HalAiTh B iHTEepPHETI BiJZOMOCTiI IIPO
JKUTTA 1 TBOPUICTH IIiel KOMIIO3UTOPKU, IIpociyxaliTe 11 TBOpH,
30KpeMa Ti, III0 HalluCaHl AJId JUTAYOrO XOpY.

68." Kyt Mmixk Bucororo BH mnapanaenorpama ABCD i GiceKTpucolo
BM xyta ABC nopisHioe 24°. 3Hal[iTL KYyTH MapajiejorpaMa.

69.” IloBexniTh, 1110 KYT Mi’K BHCOTaMHU IapaJjieJorpama, mpo-
BeJleHUMHU 3 BEPIIMHHN TYIIOrO0 KyTa, NOPiBHIOE T'OCTPOMY
KyTy mapaJjieJgorpama.

70." loBeniTh, M0 KYT MiK BUCOTAMU IlapaJejiorpama, IIpo-
BEeleHUMHN 3 BEPIIWHU T'OCTPOT0 KYyTa, MOPIBHIOE TYNOMY
KyTy IapaJjiejiorpaMa.

71." Kyr mixk BucoTaMu IapaJjiejiorpaMa, IPOBeAeHUMU 3 Bep-

IMUHA TYIOOro Kyra, gopiBHioe 30°. 3HalIiTh mepuMeTp Ia-

paJjejorpaMa, SAKIIO MOTro BUCOTHU JIOPiBHIOOTH 4 cM i 6 cM.

72." Bucotu mapaiesorpama, IIpoBeJeHl 3 BEepPIIUHU TI'OCTPOTO
KyTa, yTBOpIOIOTH KyT 150°, cTOpoHM mapaJjiejiorpamMa mIo-
piBHIOIOTE 10 cMm i 18 cm. 3HaAWAITHP BHCOTH mapaJjiejorpama.

73." Yepes MOBiLJIbHY TOUKY OCHOBHU PiBHOOEAPEHOI'0 TPUKYTHUKA
OpoBeJeHO IpAMi, mapaJjiejibHiI Horo 6iunuM ctopoHam. [lo-
Be/iTh, 1[0 IePUMETP YTBOPEHOT0 YOTUPUKYTHUKA TOPiBHIOE
cyMi OiUHMX CTOpPiH JaHOTO TPUKYTHHUKA.

74.”" Yepes3 K0oKHY BeplIuHY TPUKYTHUKaA ABC mpoBeneHO IIps-
My, HapaJjiesibHy NOPOTWJe:KHiW cTopoHi. CymMa IlepuMeTpiB
ycix yTBopeHHUX mapaJjeaorpamiB gopiBHioe 100 cm. 3HalaiTh
nepuMeTp TpuKyTHuKa ABC.

75.” JlaHO Tpu TOUYKHU, AKi He JiekaThb Ha omHinl npamiii. Ilo-
OyayiiTe mapaJjiejiorpaM, BepIIMHAMH SKOT0 € JaHi TOUKH.
IIpoananiayiiTe, CKiIBKU PO3B’A3KiB Mae 3ajaua.

IlopiBHAliTE Bamly BiANOOBiAb 3 BiANIOBIAAMU OJHOKJIACHU-
KiB 1 OOJHOKJACHUIIb.
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76.”" Touka mepeTuHy OiceKTpUC ABOX CYCiIHiX KYTiB IapaJie-
JlorpaMa HaJIeKUTh HOro CTOPOHl1. 3HAWAITH, BiAHOIIEHHS
CYCiIHIX CTOpiH IIapaJiejiorpaMa.

77.” Ha croponi BC napanenorpama ABCD icHye Taka Touka M,
nio BM =MD =CD. 3uaiifiiTe KyTU HapajiejiorpamMa, AKIIIO
AD = BD.

78.% Iz Bepmuuu B mapainenorpaMa ABCD oIycTHIN TepIeHIH-
KyJiap BE Ha giaroHanb AC. Yepes Touky A mpoBefeHO IIps-
My m, OepHeHAUKYJIAPHY A0 IpsaMoi AD, a yepesd ToOuky C —
npAMy n, IepueHAuKyIApHY Ao npamol CD. IHosenits, 110
TOUKAa MEepPeTUHY NPpAMHUX m 1 n HaJIeKUTh OpAMiit BE.

79.% Tlo6ynyiiTe mapasejorpaM 8a CTOPOHOIO, CYMOIO JiaroHaJeit
Ta KYyTOM MiXX JAiaroHaJsaMU.

80.* Ha croponax AB i BC mapanenorpama ABCD mo3a HHUM
noO0yLoBaHO piBHOCTOPOHHI TpukyTHUKU ABM i BCK. lo-
BeJiTh, 10 TPUKYTHUK MKD piBHOCTOPOHHIII.

81.% Yepes TouKy, fIKa HaJEXKUTh KYTY, IPOBeAiTh HMPAMY TakK,
1100 BiApi3oK IIiei mpsAMoi, 1[0 MiCTHUTLCA BCEpPEAUHiI KyTa,
JaHOKI TOUYKOI JiJIMBcs O HaBIILI.

@ BI1PABU AJ154 MOBTOPEHHA

82. [los:xuHa Binpiska AB gopiBHioe 24 cMm. Touka C HaleKUTh
npamii AB, npuuomy BC = SAC. Ha Binpisky AB mo3HaueHO
TouKy D Tak, 1o AB =4BD. 3HaigiTs Bigpisok CD.

83. CKilbKM icHYe HepiBHUX MixK c000I0:
1) TpAMOKYTHUX TPUKYTHUKIB 31 CTOPOHOIO O CM i KyTOoM 45°;
2) piBHOOeIpeHUX TPUKYTHUKIB 31 cTopoHOIO 6 cM i kKyToM 30°;
3) TpAMOKYTHHUX TPUKYTHUKIB 31 cTOPOHOIO 7 ¢M i KyToM 60°?

84. [iaronani AC i BD uotupukyTHuka ABCD e piameTrpaMu
KoJsia. JloBexith, mo AB||CD.

Y %’%PMCVFITE, KO@WOF]TE, QAHTA3YUTE

85. Hu moxxHa kBagpaT poaMmipom 10Xx10 KIiTUHOK
poapizatu Ha 29 (piryp, Oio CKJIaZalOThCA i3 UO-
TUPHOX KJIITMHOK 1 MalTh TAaKUW BUTJIAML, AK 30-
Opa:keHO Ha PUCYHKY 287 Puc. 28
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3. O3Haku napanenorpama

OsHaueHHsA mapajejorpaMa Ja€ 3MOr'y cepell YOTUPUKYTHUKIB
posmnidHaBaTu mapaJienorpamu. Iliit camiii MeTi cayryoTh Taki
TPHU TeopeMHU, K1 Ha3UBaIOTh O3HaKaMWU IlapaJjejiorpaMa.

Teopema 3.1 (obeprnena 0o meopemu 2.1):

K0 B YOTHPUKYTHHKY KOKHI Bl NMPOTHUIIESKHI CTOPOHH
PiBHi, TO Ieli YOTHPUKYTHUK — IapaJjejorpam.

Hosedernnsa. © Ha pucyHKy 29 300pakeHO YOTHUPUKYTHHUK
ABCD, y askomy AB=CD i BC=AD. JloBegemMo, II0 YOTUPHU-
KyTHUK ABCD — napaJjejorpam.

IIpoBenemo piaronanb AC. Tpuxkyruuku ABC i CDA piBHi
3a TPeThOI O3HAKOI0 PiBHOCTI TPUKYTHHUKIB. 3Bimcu «£1= /43
i £2=/4. Kyru 11 3 € pisHocTOpoHHIMU ITpu npamux BC i AD
ta ciuniit AC. Ormxe, BC || AD. AHanoriuHo 3 piBHOCTI £2= /4
BUILIUBaE, 1o AB||CD.

OT:xe, v 4oTHPHUKYTHUKRY ABCD KOXH1I ABi OPOTHJIEXKHI
CTOPOHHU HapajiesibHi, a TOMY Ileil YOTUPUKYTHUK — IIapalie-
jorpam. @

Teopema 3.2:

SIKII0 B YOTHPHKYTHHUKY ABlI NMPOTUJIEKHI CTOPOHHU PiBHI Ta
napaJjiejibHi, TO Ileli YOTHPUKYTHUK — IlapaJjieiorpaM.

Hosedernns. © Ha pucynky 30 300pakeHO YOTUPUKYTHUK
ABCD, y skomy BC=AD i BC| AD. JloBeaemo, III0 YOTHUPH-
KyTHUK ABCD — mapaJjejorpam.
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IIpoBegemo piarornans AC. ¥ tpukytHuKax ABC i CDA ma-
emo: BC =AD 3a ymMOBOI0, Kyt 1 i 2 piBHI AK pPi3HOCTOPOHHI
npu napajiejqbHuxX npamux BC i AD Ta ciuniit AC, a cTopoHa
AC — cninbaa. OToke, TpukyTHUKU ABC i CDA piBHi 3a 1ep-
11010 0O3HAKOIO PiBHOCTI TpUKYTHUKIB. 3Bigcu AB =CD. Takum
YUHOM, Y YOTUPUKYTHUKY ABCD KOHi IBi IMPOTUJIEKHI CTO-
poHU piBHi. Tomy 3a Teopemoio 3.1 4oTupukyTHUK ABCD —
napauegorpam. @

Teopema 3.3 (o6epHenHa 0o meopemu 2.3):

AKIMO B YOTHPHKYTHHKY AiaroHaJli TOYKOI IEepPeTHHY
OiIATHCA HABILJ, TO el YOTHPUKYTHHMK — IlapaJjiejio-

rpam.

ITosedennsa © Ha pucyHky 31 300pasKeHO UYOTHPUKYTHUK
ABCD, y sxomy apiaroHasi AC i BD neperuHaioTheda B Toulli O,
npuuomy AO=0C i BO=0D. JloBeaemMo, III0 YOTUPUKYTHUK

ABCD — mnapaneJjiorpam.
B C Ockinbku kytm BOC i DOA piBHI
i AK BepTukajdbHi, AO=0C i BO = OD,
S To TpukyTHUKH BOC 1 DOA piBHi 3a
O [IePIIIOI0 0O3HAKOK PIBHOCT1 TPUKYTHU-
2 kiB. 3Bigcu BC=AD i /£1=/2. Kyru
A D 11 2 € pi3BHOCTOPOHHIMHU NIPU TIPAMUX
BC i AD ra ciuniit AC. Omxe, BC || AD.
Puc. 31 TakuM UYMHOM, Yy UYOTHUPUKYTHUKY
ABCD paB1 npoTUJeXHI CTOPOHHU PiBHI
I mapaJjiesibHi. 3a TeopeMoio 3.2 YOTUPUKYTHUK ABCD — mna-
paJiesiorpam. @

Bu 3HaeTe, 1110 TPUKYTHUK MOKHa OJHO3HAYHO 3aJaTH HOro
CTOpOHaMM, TOOTO 3ajgada IOOYAOBU TPUKYTHHKA 3a TpboMa
CTOPpOHaAMU Mae €IUHUU pO3B’A30K. IHINIA piu — mapaJiesorpam.
Ha pucynkry 32 3o00paskeHo napanenorpamu ABCD, A,B,C,D,,
A,B,C,D,, cropoHu AKUX piBHi, To6T0 AB=A B =A,B, i BC=
= B,C, = B,C,. IIpoTe oueBUAHO, 110 caMi IIapajielorpaMHu He €
PiBHUMU.

@ CragaHe O3HAuUa€, IO KOJYM YOTHDPU PEHKH CKpIimuTH

TakK, 1100 YTBOPUBCS IIapaJiejiorpaM, TO OTPUMaHa KOHCTPYKILis
He Oy/e KOPCTKOIO.
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B C B
/ | / C
4, B, A D,

Puc. 32

A D

[0 BracTuBicTh IapaJjejiorpaMa IIHUPOKO BUKOPUCTOBYIOTH
Ha NpaKTUIll. 3aBAAKH HMOT0 PYXOMOCT1 JIaMIIy MOXKHa BcCTa-
HOBJIIOBAaTHU B 3pYy4YHe AJA pPoOOTH IIOJIOKEHHSA, a PO3CYBHY pe-
IIITKY — BiJicyBaTH Ha HMOTPiOHY BifcTaHBb Y ABEPHOMY IIPOPi3i
(puc. 33).

Hepyxoma
BepIINHA

Bicw obepraHHA

Puc. 33 Puc. 34

Ha pucyHky 34 300pa’keHO cxeMy MexaHi3dMy, AKUU € CKJia-
JI0BOIO  TIAPOBO1 MAIMUHU. 3i 30iIbIIIEeHHAM INBUAKOCTI ob0epTaH-
HA ocl KyJIl BiAalAal0ThCAa BiJl Hel i Ai€0 BiIeHTPOBOl CHUJIH,
THM CaMHUM IIiJIHiMalO4u 3aCJiHKY, AKa peryJjioe KiJbKicTh Hapu.
MexaHnisM Ha3BaHO mapaJiesorpaMoM Barra Ha YecTh BUHaXiJ-
HUKa IepIlIol YHiBepcaJbHOI IIapoBOi MAIIWHUA.

SATAYA. [loBeniTh, 1[0 KOJU B UOTUPUKYTHUKY KOKHI
IBa MPOTUJIEKHI KYTU PIiBHI, TO Ileli YOTUPUKYTHUK — IIa-

paJjejiorpam.
B £

Poze’azanusa. Ha pucyHry 35 30-
OpaskeHO YOTUPUKYTHUK ABCD, y fAKo-
my LA =ZC, £ZB=X4LD. JloBeneMo, 1110
yoTUpUKYTHUK ABCD — mnapaneno- A
rpaM.

Puc. 35
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3a TeopeMOIO MNP0 CYyMy KYTiB UOTHPUKYTHUKA A+ /B +
+ ZC + £D = 360°. YpaxoByrwouu, mo LA =~2C, 4B = /D, orpu-
Maemo: LA+/£4ZB=/ZC+ 4D =180°.

Ockinbku KyTu A i B — OZHOCTOPOHHL KyTH IpPU HPAMUX
AD i BC Ta ciuniii AB, a ixHsa cyMma gopiBHioe 180°, To BC || AD.

Amnajoriuio mMoxxkHa gosectu, mio AB || CD.

Or:xe, yoTupuKyTHUK ABCD — mapanenorpam. <

1. dki o3Hakmn napanenorpama Bu 3HaeTe? Chopmynonte ix.
2. Cepep BNacTMBOCTEN Ta 03HaK napanefnorpamMa BKaxiTb B3a-
EMHO 0bOepHeHi TeopemMu. 3. AKy BNacTUBICTb NapanenorpamMa
LUMPOKO BMKOPUCTOBYIKOTH Ha MPaKTMLUi?

@ BIPABU

86.° IloBeniTs, 10 KOJM cyMa KYTiB, IIPUJIErIUX OO0 OV/Ib-
KOl i3 CyCiHIX CTOpPiH YOTMPHUKYTHUKA, AopiBHIOE 180°,
TO Ileifi YOTUPUKYTHUK — MapaJiejiorpam.
87.° Yorupuryruuku ABCD i AMKD — mapajejlorpamMu
(puc. 36). IloBeniTh, 110 4oTUPUKYTHUK BMKC — mnapalie-
JlorpaM.

B C B C
M K D

Puc. 36 Puc. 37

88.° Bigpisok AO — MefgiaHa TPUKYT-
Huka ABD, Bigpisok BO — mepmiaHa
TpukyTHUKa ABC (puc. 37). IloBe-
IiThb, M0 YOTUPUKYTHUK ABCD —
rapaJjiejiorpaM.

89.° IIBa KoJjia MalOTh CHLIbHUN 1meHTp O
(puc. 38). B ogHOMY 3 KiJI IIpOBEeZIEHO
niametp AB, y Apyromy — aiamMeTrp
CD. [loBeniTh, III0 YOTUPUKYTHUK
ACBD — mnapaJjiesorpam. Puc. 38
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90.° Touku E i F — BigmosigHo cepemuuu ctopia BC i AD mna-
pasenorpama ABCD. JloBeaiTh, 10 YOTUPUKYTHUK AECF —
napaJjeJjiorpaM.

91.° Ha croponax AB i CD napanenorpama ABCD. BigkJazeHoO
piBHi Biapisku AM i CK. JloBeAiTh, IO UOTUPUKYTHUK
MBKD — mnapaJjejorpam.

92." Ha giaroramai AC mapaJejorpama
ABCD mnosmauuam Toukum M i1 K
Tak, mo AM =CK. JloBenith, IO
yoTupukyTHuk MBKD — mnapa-
JleJorpaM.

<» 93." Ha croponax mapaJeJjiorpa-
Ma ABCD (puc. 39) Biakaaau piBHI
Bigpisku AM, BK, CE i DF. [lose-
IiTh, 1110 YOTUPUKYTHUK MKEF —
napaJjeJjiorpaM.

@ 94." V tpukytHury ABC Ha npoAoBKeHHL MemiaHU
? AM 3a Touky M Biakjmanu Biapisok MK, AKWil JOPiBHIOE
Binpisaky AM. Buznaute Buj yoTupukyTHuka ABKC.
95." ¥V worupukytaury ABCD Binomo, mo AB||CD, ZA = ZC.
HoBeniTh, M0 4oTUpUKYTHUK ABCD — mnapaJjejiorpam.
96." BicekTpuca kyrta A mapanenorpama ABCD mepeTUHAa€E CTO-
pory BC y Touni M, a Oicektpuca kKyra C — cropony AD
y Toumi K. HoBeniTh, mio yoTupukyTHUK AMCK — mnapa-
JlejiorpaM.

97." Ha pucysky 40 uvorupukytHuk ABCD — mnapaJjenorpam,
ZBCP = /DAE. JloBeniTh, 110 4oTUPUKYTHUK APCE — 1na-

paJjiesiorpam.
F
E
A D A D
Puc. 40 Puc. 41

98." Ha pucysky 41 uorupukytHuk ABCD — mnapaJjenorpam,
ZBEC = ZDFA. oBenitTh, 1m0 4oTUpUuKyTHUK AECF — ma-
paJjeyiorpam.
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99.° IloOyayiiTe mapaJjeyiorpam:
1) 3a g1BOMa cTOpoHaAMHU Ta KYTOM MiK HUMU;
2) 3a ABOMAa JiaroHajJsMH Ta CTOPOHOIO;
3) 3a CTOPOHOIO, AiaroHaJJII0 Ta KYTOM MiXK HHUMH.

100." Ilo6ynyiiTe mapaJjeaorpam:
1) 3a gBOMa cTOopoHaMu Ta JiaroHaJLIIO;
2) 3a ABoMAa AiaroHaJiiMH Ta KYTOM Mi)X HUMMH.

101.” DBicextpucu KyTiB A i C mapainenorpama ABCD mnepe-
THHaIOTh Horo aiaroHanab BD y Toukax E i F BiagmoBigHO.
HoBenithk, mio 4yoTupukKyTHUK AECF — mapaJiejorpam.

102.” I3 Bepmun B i D napanenorpama ABCD npoBeZileHO Tep-
neagurkyaapu BM i DK po piaronaai AC. JloBemiTh, IO
yoTupuKyTHUK BKDM — mapaJjiejlorpam.

103.” Yepes cepemquny O npiaronani NP napanenorpama MNKP
IIPOBEIEHO NpAMY, AKa mneperuHae cropoHu MN i KP y Tou-
Kax A i B BigmosigHO. [loBeniTh, 1110 4OTUPUKYTHUK ANBP —
napaJjejiorpaM.

104.” Yepes Touky NepeTHUHY AiaroHajeit napajaegorpama CDEF
IpoBeleHO [Bi HpsAMi, ogHA 3 AKUX NepeTHHae cropoHu CD
i EF y toukax A i B BiamosigHO, a apyra — ctopoHu DE
i CF y toukax M i K BimgmoBigHo. IloBeaiTh, III0 YOTHPH-
KyTHUK AMBK — mnapaJjejorpam.

105.” Toukm M, N, K i P — cepegunu cropia AB, BC, CD
1 AD napanenorpama ABCD BinmnoBigHo. [loBeaiThb, M0 4Yo-
THPUKYTHUK, BEepIINHAMHU SAKOI'O € TOUKH IIePEeTUHY NPSAMUX
AN, BK, CP i DM, — mnapanejiorpaM.

106.”" IloOynyiiTe mapaJjiejorpam:
1) 3a cTopoHOI0, IPOBEIEHOIO 10 Hel BICOTOIO Ta JiaroHaJLIio;
2) 3a IBoMa JilaroHaJAMM Ta BHCOTOIO;
3) 3a rocTpUM KYTOM i JABOMa BHCOTaMM, IIPOBEJEHUMH JI0
JIBOX CYCITHIX CTOPiH.

107.” IloGynyiiTe mapajieaorpam:
1) 3a gBOMa cTOpoHaAMHM Ta BHCOTOIO;
2) 3a miaroHaJIi Ta ABOMa BHUCOTAMU, IIPOBEJAEHUMHU 0 ABOX
CYCiHiX CTOpiH.

(% BrPABY A5 MOBTOPEHHS]

108. IIpami, Ha Akux JjgexaTb 0icekTpucu AK i BM TpUKYTHHUKA
ABC, neperuHamThea mifg kyrom 74°. 3Haiigite KyT C.
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109. KyT, npoTuie:XHUiI OCHOBI piBHOOEApPEHOIr'o TPUKYTHHUKA,
nopiBHioe 120°, a BmcoTa, IpoBeJeHa A0 O0i4HOI CTOPOHH,
IOopiBHIOE 8 cM. S3HAUJITh OCHOBY TPUKYTHHUKA.

fj% PUCYNTE, KOHCTPYIOUTE, cDA“TMTE

110. YuuTens 3alponoHyBaB YUEeHHUIIl BUpi3aTH 3 apKyIlla KapTo-
HY po3MipoM 8 X 8 KJITHHOK BiciM KBajapaTiB po3MipoM 2 X 2
KJITUHKM 3a YMOBHU He IICYBAaTHU KJIITUHKHU, 1[0 3aJIHAMININCH.
IToTiMm BusABHUJIOCS, 110 IMOTPiOEH IIle OJAUH TaKUil caMUil KBa-
apat. Uu 3aBKAU MOKHA Ile 3pO0UTHU 13 3aIUMIKIB apKyIa?

[

= Komu 3POBNEHO YPOKM

HeobxiO0no i docmamnvo

I3 Kypcy reometpii 7 Kjpacy BU JisHajIuCA, M0 OiJABIITIiCTh
TeopeM CKJIAJaeThCsa 3 JBOX UAaCTUH: YMOBHU (Te, IO AaHO) i BU-
CHOBKY (Te, 1o Tpeba JoBecTH).

SKIIo TBepA)KeHHS, IO BUpPaA’Ka€ YMOBY, IIO3HAUMTHU OYK-
BOIO A, a TBepAKeHHSA, 1[0 BUpPa’yKa€e BHUCHOBOK, — OYKBoio B,
To (OpMyTIOBAaHHS TEOpPeMU MOJKHA 300pa3uUTH TAKOK CXEeMOIO:

axkmo A, to B.
Hanpukiaza, Teopemy 2.3 mMoxkHa chopMyJIlOBaTHU TaK:

A B
SAKIIO YOTUPUKYTHUK TO | [AiaroHaji YOTUPUKYTHUKA
€ mapaJjeaorpaMoM, TOUKOIO IIEPETUHY
IinATBECA HaBIILI

Toni Teopemy 3.3, obepHeHy Ao TeopeMu 2.3, MOKHa c(op-
MYJIFOBATU TaK:

' A B
AKIIO | /[JdlaroHaji Y4OTUPUKYTHHUKAa | TO YOTUPUKYTHUK
TOUKOIO IIEPETUHY € IapaJiejiorpaMoM
IiIAThECA HAaBIILI,

YacTo B MOBCAKAEHHOMY *KHUTTi Y CBOIX BUCJIOBJIIOBAHHAX MU
KOPHUCTYEMOCS CJIOBaMU «HeOOXiHO», «AocTaTHhO». HaBememo
KiJIbKa NPUKJIAIIB.
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e Jlnsa Toro mio0 yMmiTH po3B’A3yBaTH B3ajauvi, He0O0Xi0HO
3HATU TEOpPEeMH.

e fIkmmo Bu Ha MaTeMaTHUHIN oJiiMmiazi IIpaBUJIBHO PO3-
B’sI3aJil BCi 3alpoIIOHOBAHI 3aJaui, TO IBLOTO JdoCcmMAaAmMmHbLO
IJIS TOro, IoOHU IIOCiCTU Ilepllle MicIie.

VKUBaHHSA CJIIB «HEOOXiTHO» 1 «JOCTAaTHBO» TiCHO IIOB’si3aHe

3 TeopeMaMU.
PosriasHeMo TeopeMy:

A B
— HaTypaJibHE YHUCJO 0 1e YHUCJO
= kpatHe 10, KpaTHe o

YMoBa A € HocTaTHBOK IJisi BUCHOBKY B. Pasom 3 Tum mo-
IinbHICTH UMcJIa HaIliJio Ha 5 (TBepAsKeHHA B) HeoOXimHa A
IMOoAiIbHOCTI umciia Hariyio Ha 10 (TBepaskeHHA A).

Hasenemo 1mie oguH IpUKJIAL:

A B
AKINO | ABa KYTU € BepTUKAJIbHUMU, | TO 11 KyTU piBHi

Y miii TeopeMi TBepAsKeHHA A € JAOCTATHBOK YMOBOIO I
TBepAKeHHA B, ToOTO n1s TOro, mod aABa KyTH OyJaM piBHUMU,
docmamHtbo, 100 BOHU OYJIU BEPTUKAJbHUMH. ¥ IIill caMiil Teo-
peMi TBepAKeHHA B € He0oOXiTHOI YMOBOIO [JIS TBepAKeHHA A,
TOOTO AJiA TOro, 100 ABa KYTH OYJIU BEPTUKAJIBHUMU, Heo0Xi0-
Ho, 11100 BOHU OyJIM piBHUMHU. 3a3HAUUMO, III0 TBEpAKeHHA B He
€ DOCTaTHBOIO YMOBOIO AJA TBepa:KeHHA A. CnpaBii, AKIIIO ABa
KyTU PiBHI, TO Ile 30BCIM He O3HAUa€, 1[0 BOHU BepPTHUKAJbHI.

Otixe, vy Oyab-AKill TeopeMi BUAY akmo A, To B TBepa:KeH-
HA A € mocTtaTHIM Aad TBeplxkeHHA B, a TBepaXeHHA B —
HeOOX1THUM OJId TBepIAKeHHdA A.

! SKmIo cupaBeaauBa He TiIBKU TeopeMa
i armo A, to B,
ajle 1 obepHeHa TeopeMa
axkmo B, To A,
TO A € HeoOXiTHOI i JOCTATHHOI YMOBOIO a1 B, a B — Heo0-
X1THOI0 1 JOCTAaTHBOIO YMOBOIO A A.

Hanpukaan, teopemu 3.3 i 2.3 € B3aeMHO O0epHEHUMH.
MoBoI0 «HEOOX1ZTHO — JOCTaTHBO» Ilel (paKT MOKHa chopMmy-
JIIOBaTHU TakK:

0ns mozo w06 YomupukymHuk 6yeé napaienozpamom, Heoob-
Xi0Ho i docmamHbo, W06 1020 JiazoHaAli MOYKOI0 nepemuny
dirunuca Haénin.
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HarosiocuMo, 1110 KOJIM B TeOPEMi € cJioBa «HEOOXigHO» i «Jo-
CTaTHbBO», TO BOHa 00’€IHYE ABI TeopeMu: IpAMYy I oOepHEHY
(mIpsAMOIO TEOpeMOI0 MOKe OyTH OyAb-siKa 3 JABOX TeopeM, TOJi
npyra 6yme obepHeHoio). OTiKe, HJOBEJeHHS TaKoi TeOpeMH Mae
CKJaJaTHuCs 3 JBOX YacTHH: JOBeJeHb HPSAMOi Ta obepHeHOI
teopeM. TeopeMy, AKa 00’eaHye NpsAMy Ta oOepHEHY TeOpeMH,
HA3UBAOTh KPUTEPiEM.

IHoni 3amicTh «HeEOOXiZHO 1 JAOCTAaTHBO» TOBOPATH «TOHlI I
Tineku Toxi». Hanmpukiaanm, B3aeMHO oOepHeHi Teopemu 2.1 i 3.1
MOKHa 00’eTHATU B TaKUU KPUTEpiii:

YOMUPUKYMHUK € naparlenozpamom moodi U milvbku mooi,

KOMU KOJ}CHiI 061 11020 npomunexcHi CmopoHu piéHi. |
CohopmyroiiTe caMoCTiiHO TeopeMy 2.2 Ta KJIOUYOBY 3ajauy

3 MYHKTY 3 Yy BUIJIAl T€eOPEMU-KPUTEPIIO. i

4. [NpAMOKYTHUK

ITapanenorpaMm — Iie¢ YOTUPHUKYTHUK, IIPOTE€ OUEBUAHO, IO
He KOXHHUUA YOTUPHUKYTHUK € IIapajiejorpaMoM. ¥ IIbOMY pasi
rOBOPATH, W10 IapajiejiorpaM — Ile OKpeMHUN BUJ YOTHUPUKYT-
HUKiB. Cxema, 300pakeHa Ha PUCYHKY 42, LIocTpye 1ei pakxT.

B #:
YoTHPUKYTHUKU ] ]
ITapaneio-
rpaMu
A - - D
Puc. 42 Puc. 43

IcHylOoTHh TakoXK OKpeMi BuAmu mnapajejorpamiB. OgHuM i3
HUX € NPAMOKYTHUK.

O3HavueHHA:

IIpaMOKYTHHKOM Ha3MBaIOTh IMapaJjiejiorpaM, y SKOro BcCi
KYTH IIPSAMi.

Ha pucynky 43 3o00pakeHo npaAMOKyTHUK ABCD.
3 o3HaueHHs BUILINBAE, 1[0 IPAMOKYTHUK MAa€ BCi BJIACTU-
BOCTi IapaJjeJjiorpaMma.
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Y NpAMOKYMHUKY:

® NPOMUJIEHCHI CMOPOHU PIBHIL;

e JiazoHani MmoyKow nepemuny O0iasmbubces HABNIL.

IIpore NpAMOKYTHUK Ma€ CBOI OCOOJIMBi BJIACTHUBOCTi, AKUX
He Mae IapaJjejorpaM, BigMiHHUN Big NOpAMOKyTHHKa. Tak,
3 O3HAUEHHSA BUILIUBAE, 10 8Ci Kymu npamokymHuurxa pieni. Ille
OHY BJIACTUBICTH IPAMOKYTHHKA BCTAHOBJIIOE TaKa TeopeMa.

Teopema 4.1:

JliaroHaJii MpAMOKYTHHKAa PiBHI.

Ifosedennsa. © Ha pucyHKy 44 300pakeHO IPAMOKYTHUK
ABCD. JloBenemo, nio ioro miaronajyi AC i BD piBHi.

Y npamoxyTHuUX TpukyTHUKax ABD i DCA xaretu AB i DC
piBHi, a KareT AD cuoinbEuii. Tomy TpukytHuku ABD i DCA
piBHiI 3a aBoma kKareramu. 3Bigcu BD =AC. @

B C
B C

Puc. 44 Puc. 45

O3HaueHHA NPAMOKYTHHKA Ja€e 3MOT'Y cepell IlapaJjiejiorpaMiB
poanisHaBaTu NPAMOKYTHuUKHU. Ilili caMiii MeTi cayrymoTh Taki
Bl TeopeMH, AKi Ha3WBalOTh O3HAKaMHU NPAMOKYTHHUKA.

Teopema 4.2:

Axmo oauH i3 KyTiB mapaJjieorpamMa IpAaMHH, TO Lied mapa-
JIeJIorpaM — IPAMOKYTHHK.

-

JloBediTh 110 TEOPEMY CAMOCTiHHO.

Teopema 4.3
Arxmo miaroHaJai mapaJjeJjorpaMa piBHi, TO IleM IapaJiesio-

rpaM — NPAMOKYTHHK.
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Hosedennsa. © Ha pucyHrky 45 300pakeHO ImapaJeaorpam
ABCD, niaronauai AC i BD saxoro piBHi. [loBememo, mio mapa-
aejgorpam ABCD — npAMOKYTHHK.

Posraauemo TpukytHuku ABD i DCA. ¥V vHux AB=CD,
BD =AC, AD — cniipHa cropoHa. OT:Ke, Il TPUKYTHUKHU PiBHi
3a TPeThOI0 03HAKOI PiBHOCTI TPUKYTHUKIB. 3Bigcu LBAD =
= /CDA. 11i KyTH € OAHOCTOPOHHIMU IIpU MapajieJIbHUX IPAMUX
AB i DC Ta ciuniit AD. Takum uuHoMm, ZBAD + ZCDA =180°.
Toni £ZBAD = /ZCDA =90°. Tomy 3a Teopemoio 4.2 mapaJeJo-
rpam ABCD — npAMOKYTHUK. @

1. 9ky irypy HazmBawTb NPSAMOKYTHUKOM? 2. AKi BNaCTUBOCTI
Mae NpPaMOKyTHUK? 3. Aky 0coBaMBY BNacTUBICTb MalOTb Aiaro-
Hani NPAMOKYTHMKA? 4. 3a 9KMMK 03HAKaMu MOXHa BCTAHOBUTN,
L0 napanenorpam € NPSMOKYTHUKOM?

[Z\. MPAKTWYHI 3ABOAHHS! &N

111.° Hakpecaits npaMoKyTHHK. Kopucryouucs Jgume JIiHil-
KO0, 3HANAIThL TOUKY, AKa pPiBHOBiAJajeHa BiJ MOI'0 BEpIIIUH.

T BrPABY

112.° ToBeaiTh, 10 YOTUPUKYTHHUK, YCi KYTH SAKOTO IPSAMIi,
€ IPAMOKYTHHUKOM.

113.° Hiaromami mnpsamMoxkyTHuka ABCD (puc. 46) mepeTuHa-
I0Tbed B Touli O. HoBexmits, 1o TpukyTHUuku AOB i1 AOD
piBHOOEIpeHi.

114.° Miaromamsi unpamoxkyTHuka ABCD B C
(puc. 46) neperumHalThcA B Touli O, [0)
ZABD = 64°. 3uaiigite kytu COD i AOD.

115.° Miaromami upaMokyTHuka ABCD 4 D
(puc. 46) neperuHarTbcAd B Touli O, P 46
ZADB =30°, BD =10 ¢Mm. 3HaiigiTh mepu- gans
MeTp TpuKyTHuUkrKa AOB.

116.° Kyr Mmisx pgiaroHajassMy NOpPpAMOKYTHHKA JopiBHioe 60°,
a MeHIIIa CTOpOHA NMPAMOKYTHHUKA AOPiBHIOE 8 cM. SHAUIITH
niaroHajib IPAMOKYTHHKA.
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117." Ha giaronani AC npamokyTHuKa ABCD BigKJaaZeHO piBHI
Biapisku AM i CK (Ttouka M jexuth MiK Toukamu A i K).
HoBemiTh, 10 4OoTUPpUKYTHUK BKDM — mapajejorpam.

Yu moke 4oTUPUKYTHUK BKDM O6yTH HPAMOKYTHUKOM?
OOroBopiThH Ile MUTAaHHA B KJIAci.

118." Ha nopozxoB:xkeHHi miaroHani BD npamoxkyTHuka ABCD 3a
TOUKy B mo3Haumam TOuKy K, a Ha IpPOJOBKEeHH1 3a TOou-
Ky D — toukry F Tak, o BE = DF. J[loBefiTh, 1110 YOTUPUKYT-
HUK AECF — mapaJjiejiorpaM, BiAMiHHUH BiJl IPIMOKYTHUKA.

<€«» 119." Touka M — cepeguHa cTopoHu BC npAMOKYTHUKA
ABCD, MA 1 MD, nepuMeTp NPAMOKYTHHUKAa AOPiBHIOE
36 cM. 3HaAHAITL CTOPOHW HNPAMOKYTHHUKA.

120." Ilepumetp npamoxkyTHuKa ABCD popiBHIOE 30 cM. Bicek-
TpucU KyTiB A i D nepeTnHaOThCA B ToUulll M, AKa HAJNEKUTh
ctopoHi BC. 3HaliTh CTOPOHU NPAMOKYTHHKA.

121." IloOyayiiTe IPAMOKYTHUK:
1) 3a gBOMa cTOpOHAMMH;
2) 3a giaroHaJiIo Ta KYTOM MiK JiaroHAJIJII0O Ta CTOPOHOIO.

122." loBexiTh, 10 MeJiaHa IOPAMOKYTHOIO TPHUKYTHHKA,
[IpoBeJleHa [0 IilloTeHy3U, AOPiBHIOE 11 MOJIOBHHI.

@ 123.* Binpisox AB KoB3a€ CBOIMHI KiHIIAMH II0 CTOPO-

HaxX mpAMoro Kyrta. Ky ¢irypy npu IiboMy YTBOPUTHL cepeji-
WHa Biapiska?

124.” Tinoreny3a piBHOOEAPEHOro MPAMOKYTHOTO TPUKYTHHUKA
nopiBHIOE 55 cMm. IIpamoxyTank ABCD mob6yaoBaHO Tak,
mio ABi iioro BepmuHU A 1 D HajmexaTh TilOTeHY3i, a 1Bl
iHIII — KaTeTaM JOaHOr0 TPHKYTHHKA. 3HAWUAITH CTOPOHU
ONpAMOKYTHHUKa, AKII0 AB : BC=3:95.

125.” ¥V tpukytaury ABC Bigomo, njo ZC =90°, AC=BC=6 cmMm.
[IpamokyTHuk CMKN nob6ymzoBaHO TaK, I[o Touka M Ha-

nexuth Karery AC, Touka N — karery BC, a Touka K —
rinotenysi AB. 3HaiAiThr nepuMeTp OpaMoKyTHuUKa CMKN.

126.” CepeguHHUN HepueHAUKYAAp aiaroHani AC TIpAMOKYT-
Huka ABCD neperuHae ctopoHy BC y Toumi M Tak, IIo
BM : MC=1: 2. 3HaifiiTb KyTH, Ha AKi AiaroHajb IPSAMO-
KYTHUKaA JUJIUATh MOTO0 KYT.

127.7 ¥V npamokyTHUKY ABCD Bigomo, o £ZBCA : ZDCA =1:5,
AC =18 em. 3uangiTes BifgcTanb Big Touku C mo aiaronanai BD.
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@ 128.” IloBeiTh, 110 OiceKTpHUCH KYTiB IapaJesorpama,
y SAKOTO CYCiIH1 CTOPOHM He piBHIi, IlepeTUHAK4YNCh, YTBO-
PIOIOTH NIPAMOKYTHUK.

ITomipkyiliTe, YoMy B YMOBi 3aJlaui € oOMexKeHHsS Ha JO-
B)KUHHU CYyCiHIX cTOopiH. OOroBOpiTh Ile MUTAHHA B KJaci.

129.” IlobOyayiiTe NIpAMOKYTHUK 3a CTOPOHOI0O Ta KYTOM MiK
JiaroHAJIAMU, AKUUA OPOTUJIEKHUU JaHIA CTOPOHI.

130.* IIo6ynyiiTe TPAMOKYTHUK:
1) 3a miaroHaJIJI0 Ta Pi3HUIIEI0 ABOX CTOPiH;
2) 3a mepuMeTpPOM 1 AiaroHaJio;
3) 3a IMepuMeTPOM i KYyTOM MiXK AiaroHaJIAMU.

Qﬁz YYUMOCST 3ACTOCOBYBATU TEOMETPIKO

131. ®epmep xoue OOTOPOAUTH AiNAHKY 3eMJIi, AKa Mae GopmMy
IIPAMOKYTHHUKA 31 cropoHamMu 80 M i 65 M, ciTKoI0 pabuiiero,
3aJIMIIIUBIIUA IIPU I[[BOMY JBa NPOXOAW 3aBINUPIOKUA 2 M
1 ogumH mpoxia s3aBmmpniku 1 M. CiTka pabuiig npoAaceTbCA
pynoHamu po3mipom 10mx1,5M. OaumH pPYJOH KOIITYE
890 rpH. 3a AKy HalMeHINy cyMmy rpolleii (¢epmep Moxke
IpuadaT HeOoOXigHY oMy KiJbKicTh ciTKu?

132. 'anmuua BacuimiBHa 3aMOBHUJIa Yy TeCJi CTiJl 31 CTLIBHUIEIO
npAMOKYTHOI (opmu. Ilicia BUKOHAHHA 3aMOBJIEHHSA Xa-
3AllKa, KOPUCTYIOUHUCHh JHIIle PYJIETKOK, BCTaHOBUJIA, IO
CTLIBHUNA [OilicHO Mae (opMy NpAMOKYTHHKa. SIK BoHa 1e
3poomia?

L% BrIPABY AN1SI MOBTOPEHHS

133. ¥V tpurkytHuky ABC Bigomo, 1o ZC =48° Bigpisku AK
i BM — iioro Bucotu. S3HaaiTh KyT Mixk npavmumu AK i BM.
134. Bigpizsok AD — 6OicexTpuca TpukyTHuka ABC. Yepes Tou-
Ky C npoBelieHO IIpAMY, sSKa NapaJejlbHa npaMmiit AD i nepe-
TuHae npamy AB y Touni E. Busnaute Buj TpukyTHuka ACE.

[ -~ ‘ - -
U PucynTe KOHCTPYIONTE, ®AHTASYITE
135. Ha nmuomuai mogdaaueno 1000 touok. IloBeAiTh, 110 iCHYE

npsAMa, BiTHOCHO SAKOlI y KOXKHIM MiBIJIOIIAHI JeXKaThb IIO
000 TouoK.
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Bu B:ke 3HaeTe, IO NPAMOKYTHUK — I[e OKpeMUU BHUJ IIa-
panenorpama. O3HalioMuMocs Ille 3 OZHMM BHAOM MapaJielo-
rpamMa — poMOoM.

O3navuenna:

Pom6oM HasuBaloTh IapaJiejorpaM, y sIKOro BCi CTOPOHH
piBHi.

Ha pucysky 47 3o00paxeHo pom0 ABCD.

3 o3HaueHHA BUILJIUBAE, M0 poMO Ma€ BCi BJACTHUBOCTI Ia-
pajsiesorpama. ¥ pomoi.

® NPOMUJIENHCHI KYmi PiIBHIL;

e JdiazoHaai Mmo4KO00 nepemuny 0inimMbcs HABNIL.

IIpore pom6 mMae i ¢cBOi 0cOOJMBI BJIACTHUBOCTI.

Puc. 47 Puc. 48

Teopema 5.1:

Jiaronaji pom0a nepneHAMKYJIAPHI Ta € OicCeKTpUCAMHU HOTO
KYTIB.

Ilogedennsa. © Ha pucyHky 48 zobOpaskeHo pom6 ABCD,
niaroHaJsii AKoro mnepeTuHawThcsa B Toullli O. [loBeaemo, Mm10
BD 1 AC i LZABO = ZCBO.

OckinbKU 3a O3HaUeHHSAM poM0Oa Bci #Ooro cTOpoHM piBHi, TO
TpukyTHUK ABC piBHOOenpenuii (AB = BC). 3a BjlacTUBIiCTIO Zia-
roHajeul napasengorpama AO =0OC. Toxi Biapizok BO € meniaHoio
TpukyTHUKa ABC, a oT:Ke, i BHCOTOIO Ta OiCEKTPHCOIO IIHOTO
TpuKyTHUKa. Takum umaom, BD 1 AC i LABO=/ZCBO. @
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PosnizHaBaTu poM0Ou cepej mapaJjesjiorpaMiB Aai0Th 3MOT'Yy He
JINIle o3HaueHHA pom0ba, a i Taki ABI TeopeMu, sSKi Ha3MBaIOTh
o3HakKaMmu pomoba.

Teopema 5.2:

SArKmo miaroHaJi nmapaJjejiorpaMa IepIeHINuKYJIAPHi, TO LeH
napaJeaorpaMm — pomo.

Teopema 5.3:

Ao giaroHaas mapaJesorpaMa € 0iCeKTPHCOI0 HOro KyTa,
TO I[eHd ImapaJjiejiorpaMm — pomo.

IoBemiTh IIi TeopeMH caMOCTiMiHO.

1. Aky dirypy HasmBaTb poMmoom? 2. Aki BNaCTUBOCTI Mae pomob?
3. Aki ocobnuei BNacTUBOCTI MaloTb AiaroHani pomba? 4. 3a
AKMMW O3HAKaMM MOXHa BCTAHOBUTU, LLIO NapanenorpamM € pom-
6om?

7a)
73, MPAKTUYHI 3ABOAHHS ()

136.° HakpecaiTs pom6 3i cropoHoro 5 em i Kyrom 40°. Ilpo-
BeIiTh OBI BUCOTHU 3 BEPIIMHHU HOr0 roCTpPOro KyTa Ta OB
BHUCOTH 3 BEpUIIMHU TYIIOTO KyTa.

BI1PABU

137.° JloBexiTh, IO KOJH ABL CYCiAHI CTOpOHH
IapaJjejiorpaMa piBHi, TO BiH € poMOOM.

138.° loBemiTh, 110 YOTHPUKYTHHUK, YCi CTOPOHHA
SIKOTO PiBHi, € pomMOOM.

139.° Hiaromamns AC pomba ABCD (puc. 49) yTBO- C
pioe 3i cTopoHoio AD kyt 42°. 3HaiimgiTe yci
KyTu pomba. Puc. 49
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140.° ¥V pom6i ABCD Bimomo, mjo ZC =140°, a giaronaJi mepe-
TUHaIOTheA B Toulli O. 3HaWAITEh KyTu TpUuKyTHUKa AOB.

141.° O6roBopiTs y KJaci, 41 Moke JiaroHajb poMba JOpiBHIO-
BaTU MOro CTOPOHI.

142.° 3maiigiTe Kyt poMba, AKINO HOro IepHMETpP AOPiBHIOE

24 cm, a BUCOTa — 3 CM.
143.° 3maiigite mepumetrp pomba ABCD, aximo ZLA =60°,
BD =9 cwMm.

144.° Kyt D pomb6a ABCD y 8 pasiB Oinbimuit 3a xkyr CAD.
3HaugiTe kKyT BAD.

145.° Kytu, AKi cropoHa poMba yTBOPIOE 3 HOro AiaroHAIAMHU,
BifHOCAThCA AK 2 : 7. 3HaAUAITh KyTU poMoOa.

146.° Toukn M i K — BigmoBigHO cepesuuu cropin AB i BC
pomba ABCD. [loBemiTh, mio MD = KD.

147.” Touku E i F — BigmosigHo cepemurm ctopia BC i CD
pomba ABCD. IloBenits, mo LEAC = £LFAC.

148." JloBeniTh, 1110 BUCOTU poMOa piBHI.

149." Bucora pomba, IpoBeJeHa 3 BEepPIIUHHU MOTO TYIOro KyTa,
OiIUTh CTOPOHY pomba HaBmii. MeHIa giaroHanas pomba mIo-
piBHIOE 4 cM. SHAWUIITHL KYTU Ta MepuMeTp pomoba.

150." [ToBeniTh, 110 AiaroHajab pom0Oa AiJUTh HABIILJI KYT MiX
BHCOTAMU poM0Oa, MpPOBeeHUMHU 3 Tiei caMol iioro BepIiuHU,
nio ¥ JiaroHalb.

151." Ha ctroponax AB i AD pomba ABCD BinkjiaaeHO piBHI
Bifpisku AE i AF BignoBiguo. oBenits, mo LCEF = ZCFE.

<€<» 152." Bigpisox AM — 0icekTpuca TpukytHukra ABC.
Yepes Touky M mpoBefieHO IPAMY, AKa IapajejibHa CTOPOHI
AC i nmepetuHae ctopony AB y Touni K, tTa npamy, sgKa Ia-
paJyienibHa cTopoHi AB i mepetuHae ctopony AC y Touri D.
HoseniTs, mio AM | DK,

153.° IlobynyiiTe poMo6:
1) 3a cTOpOHOIO Ta KYTOM; 3) 3a BHCOTOIO Ta KYTOM.
2) 3a ABOMA JiaroHaJIIMU;
154." IloGynyiiTe pomb:
1) 3a cTOpoHOK Ta JiaroHAaJJIIO;
2) 3a BHCOTOIO Ta [AiaroHaJLIIO.

@ 155.” Bicextpucu xyTiB A i B napaenorpama ABCD

nepeTuHamTh oro cropoHu BC 1 AD y Toukax F i E Biamno-
BigHO. Bu3HauTte Buja yotupukytHuka ABFE.

issuu-downloader.com



<> 5. Pomb a1

156." ¥ TtpurytHUKYy ABC mpoBe/ieHO cepelJWHHUU IepIieHu-
KyJadap oro OicekTpucu BD, AKuii mepeTuHae CTOpoHU AB

i BC y tToukax K i P BignoBigHo. BusHauTe BHUJA YOTUPU-
KyTHuUKa BKDP.

157." ¥V upamoryTHury ABCD Bigomo, mo AD=9cwm,
£ZBDA =30°. Ha cropornax BC i AD mo3HaueHO BiJIIOBiTHO
Touku M 1 K Tak, 1mo yrBopuBca poM0 AMCK. 3HaUOiTh
CTOPOHY IILOTO pomoOa.

158." IlobyayiiTe pomM06 3a AiaroHajii Ta KYTOM, BepIIMHA
AKOTO HAJEXHUTh Il aiaroHaJsi.

159.” IlobypyiiTe poM0 3a AiaroHaJNJII0 Ta HPOTUJIEKHUM Il
KyTOM pomMoa.

160.* Ilob6yxnyiiTe poMo:

1) 3a cymMom0 pmiaroHajieil i KyToM MiK AlaroHaJlIl0 Ta CTO-
POHOIO;

2) 3a ToCTPpUM KYTOM 1 pi3HHIIEI0 IiaroHajei;

3) 3a roCTPUM KYTOM 1 cyMOIO CTOPOHH Ta BHCOTH;

4) 3a CTOPOHOIO Ta CYMOIO JAiaroHalei;

D) 3a TyIUM KYTOM i CyMOIO AiaroHaeii;

6) 3a CTOpPOHOIO Ta Pi3HUIEIO AiaroHaleii.

161.% Jlano Touxku M, N i K. Ilob6ynyiire pom6 ABCD Tak, 1106
Touka M Oyjna cepeaunHoio cTopoHu AB, a Touku N i K —
OCHOBaMH BHCOT, MPOBelleHUX 3 BepmiuHu B g0 ctoponu AD
i 3 BepmimHu D n0 croporu BC BigmoBigHO.

&% BMPABY NS MOBTOPEHHS

162. Ha cTtopoHax KyTa 3 BepIINHOI B Touli A BiAKJIaZeHO
piBHiL Binpisku AB i AC. Yepe3 Touku B i C 1poBeJeHO
IpAMi, AKi NepneHAUKYIAAPHI 10 c¢TopiH AB i AC BignoBigHO
Ta neperuHaioThca B Toulli D. [HoBexith, mio npoMmiab AD €
OicekTpucorw KyTta BAC.

163. Ha npopoB:keHH1 cTopoHu AC TpukyTHUKa ABC 3a TOuky A
nmo3Hauuau Touky D Taky, mo AD =AB, a Ha IPOJOBXKEHHI
Iriel cTopoHu 3a ToukKy C — Touky E Taky, mo CE = BC.
3HalIiTh KYTH Ta NOepuMeTp TPUKYTHHKa ABC, AKIIO
DE =18 cm, £ZBDA =15°, £ZBEC =36°.

-w
;Z% PUCYUTE, I@GTPWOVITE, QAHTA3YNTE

164. Ha apkyi1i nanepy B KJIITHHKY BuOpanu aoBiabHO 100 Kii-
TUHOK. [loBeliTh, 110 cepel HUX MOXXHa 3HAWUTH He MeHIIe
Hi’K 29 KJITHMHOK, iK1 He MalOTh CIILJIbHUX TOUOK.
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6. KBagpar

O3navyenna:

KBaagpaTom Ha3suBaIOTh NPAMOKYTHHE, Y AKOI0 BCi CTOPOHH
PiBHi.

Ha pucynky 50 3o00paxkeHo kBaapat ABCD.

B_| |_C
Al U
Puc. 50 Puc. 51

3 HaBeJleHOTO O3HAUEeHHsA BUILIMUBAE, III0 KBaapaT — Iie poMo,
y sAKoro Bci KyTu piBHi. OTiKe, KBaJpaT € OKPeMHM BHUIOM
i mpaMokyTHUKA, i pomba. Ile inmocTpye cxema, 300pakeHa Ha
pucyHky ol. Tomy KBagpaT Mae BCi BJIaCTUBOCTI IPAMOKYTHUKA
Ta poMmba. 3Bijcu BUILJIHBAaE, IIO:

® yci kKymu keadpama npami;

e diazoHaai Keadpama pieHi, nepneHOUKYLAPHI ma € Oicek-

mpucamu 1020 Kymis.

a 1. Ay dirypy Ha3uBaTb kBagpaTtomMm? 2. Akuin pomb € kBagpa-
ToM? 3. #AKi BnacTMBOCTI Mae kBagpart?

S T BrPABK @v

165.° JloBexiTh, 1[0 KOJW OAWH i3 KYTiB pom0a MpsAMMii, TO
e pom06 € KBagpaToM.

166.° JloBeiTh, 1[0 KOJH [ABi CYCiZiHI CTOPOHH IMPAMOKYTHHUKA
piBHi, TO Ileid IPAMOKYTHUK € KBaJpaTOM.

167.° Miaromans BD kBampata ABCD gpopiBHIOE 5 cM. fIKa m0B-
skuHa piaroHaai AC? Yomy HOpiBHIOIOTH KYTU TPUKYTHHUKA
AOB, ne O — TouKa HepeTUHY AiaroHaaeil KBaaparta?
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168.° Ha croponi BC xkBagpata ABCD (puc. 52) mosHauuIm
Touky K Tak, mjo LAKB=74°. 3Haiigite KyT CAK.

169.” Ha croponi BC kBagpata ABCD nosHaunau Touky K Tak,
mo AK = 2BK. 3Haiaite KyT KAD. K
170.° Ik Bu BBa)kaeTe, UM € MPABUJILHUM TBEp- c
TKEeHHS:
1) Oyab-AKUHA KBaJapaT € mapaJjieJlorpaMoM;
2) Oyap-AKHUN poMO € KBaJpaToM;
3) OyAb-AKUN NPAMOKYTHUK € KBaJpaToM; A D
4) Oyab-AKUN KBaApaT € NIPAMOKYTHUKOM;
0) Oyab-aKUHN KBajapaT € poMOOM; Mg, 92
6) AKIMo AiaroHalii YOTUPUKYTHUKA PiBHiI, TO BiH € ONPAMO-
KYTHUKOM;
7) AKIIO AlaroHaji YOTUPHUKYTHHKA MNepPIeHAUKYJISAPHi, TO
BiH € poM0OoM;
8) icaye pom0O, AKHI € NPAMOKYTHUKOM;
9) icHye KBajgpaT, AKUH He € poMOOM;
10) akmio giaroHajii YOTUPUKYTHUKA He NepIeHJUKYJASApHI,
TO BiH He € pomMOoM;
11) akmoio pmiaroHa’ii mapaJiejiorpaMa He PiBHi, TO BiH He €
NPAMOKYTHHUKOM;
12) akimo aiaroHanb OPAMOKYTHUKA AiJUTH MOTO KYT HAaBIILJ,
TO el NMPAMOKYTHUK € KBaJpaToM?
OO6r'pyHTyiiTe Bally IyMKY Ta oOTOBOPiTh il 3 OJHOKJacHUKA-
MU 1 OJHOKJIACHUIIAMH.

171." Yepes BepHIMHU KBajpaTa IpPoBeleHO HpAMi, mapajiejlbHi
lioro giaroHaynsam. IloBediTh, III0 TOUKM IIePeTHUHY IUX IIPA-
MUX € BepIIMHaMU KBajparTa.

172, ¥V OpAMOKYTHOMY TPUKYTHUKY UYepe3 TOUKY NEepeTHuHY
OicekTpucUu IIPAMOTrO KyTa Ta TilIOTeHY3U IIPOBeAeHO IpAMi,
napajenabHl KaTteraM. [loBeaiTh, M0 YOTUPUKYTHUK, SAKUU
YTBOPUBCHA, € KBaJApaToOM.

173." Toukm M, K, N, P € BignmoBiJlHO cepefuHaMu cTOpiH AB,

BC, CD i AD kBaapara ABCD. JloBeniTh, 10 YOTUPUKYTHUK
MKNP — kBajpar.

174." ¥ tpurkytaurky ABC BifioMo, mo £C =90°, AC=BC =14 cm.
IIBi croporu KBajapata CDEF nexaTh Ha KaTeTax TPHUKYT-
HuKa ABC, a BepiminHa E HaneXUTh rinorenysi AB. 3HalIiTh
nepumerp KBaapata CDEF.

175." ¥V xBagpati ABCD nosHaueHO TOukKy M Tak, IO TPUKYT-
HUK AMB piBHOCTOpOHHIi!. [loBeAiTh, 110 TPpUKYTHUK CMD
piBHOOeaApeHUI,
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176." JloBenmiTh, III0 KOJIM JAiaroHajii mapaJiejiorpaMa piBHI Ta
MIepueHIUKYJIAPHiI, To el mapaJjejiorpaM € KBaJgpaToM.

<€«» 177." Horupuxkytauku ABCD, DEFM, MNKL, LPOS,
SQTV — kBaapatu (puc. 53). 3HAUAITE CyMY JOBXKUH THUX
CTOPiH KBaJpaTiB, AKi He Jie;KaTh HA ONpaMiit AV, AKIO HOB-
JKuHa Bigpiska AV mopiBHIOE 16 cwMm.

B C
N—® o ¢
S
AT Dpl I L v
E—IF
P o)
Puc. 53

178." IloOynyiiTe KBagpaT 3a MOT0 CTOPOHOIO.
179.” JloBeniTh, III0 TOUKU MEePeTHUHY OICEKTPHUC KYTiB

NPAMOKYTHHKA, IKUU He € KBaJApaToM, € BepllIMHaAMU KBa-
apara.
180." Bepmiuanm M i K piBHOCTOPOHHLOIO TpUKYTHUKa AMK

HajexaTb ctopoHam BC i CD kBazapata ABCD. JloBeniTs,
nio MK || BD.

181." Hawmo mouku M i K. Ilooyayiire kBaapatr ABCD Tak,
100 Touka M OyJia cepenuHo0 cTopoHH AB, a Touka K —
cepenuHoio ctopoHu BC.

182.% Yepes moBiTbHY TOUKY, AKa HAJIEKUTH KBagpary,

IIPOBEJIEHO /Bl MepIeHANKYJIAPHI IIpAMi, KOKHaA 3 AKUX IIe-
peTHUHa€e ABi1 IIPOTUJIEKHLI CTOPOHU KBazapara. /loBeniTs, 110
BiZIpi3KU IUX IIPAMHUX, AK1 HajJeXaTb KBajJpaTy, piBHi.

183.% Ilo6ynyiiTe KBagpat:

1) 3a cymom0 aiaroHajli Ta CTOpPOHU;
2) 3a pi3HUIIEIO AiaroHAJII Ta CTOPOHH.

184.* V xBazgpatri ABCD mosHaueHoO TOUuKy O Tak, IO
Z0AD = ZODA =15°. [loBexithb, 1o TpukyTHUK BOC piBHO-
CTOPOHHIMH.

185.* Ha croponax BC i CD xBagpata ABCD mo3HaueHO TOY-
ku M i1 E tak, mo kytu BAM 1 MAFE piBHi. [{oBeniTs, 110
AE =BM + DE.
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(72 yYMMOCS] 3ACTOCOBYBATH rEomégwgﬂo

186. Ilixmora kimHaTu Mae popmy KBagapaTta. Ha mifiosi ie:KUTh
KBaJpaTHUN KHJIUM, KOXHa CTOPOHa SAKOIO BigjajieHa BiJ
Hano6am:Kuol ctinu Kimuatu Ha 30 cm (puc. 54). Ilepumerp
KuauMa aopiBHioe 22 M. CKiJIbBKM MeTpiB IJIIHTYCiB IOTPiOHO
o 1iel KiMHaTH (TOBIIUHOIO ILIiHTYCiB 3HeXTyiiTe)?

30 cm
 —
Puc. 54
i o, VY
@ Bl1PABU ,Hfi@_i;*ﬂ OBTOPEHHA
187. Ha pucyukry 55 AB| CD, AB=AE, CD=CE. [loBeniTs,
mio BE 1 DE.
B 8
E[ F
A D K
Puc. 55 Puc. 56

188. Ha pucynky 56 EF||AD, BF =KF, CF=DF. JloBeniTs,
mo EF || BC.

| : p - .
Q%PMCVMTE, KMgPWOMTE, QAHTA3YUTE
189. PosramyiiTe Ha OJOMIUHI BiciM TOUOK TaK, IO0 Ha cepe-

OIUHHOMY IIepHeHAUKYIApPL OyAb-AKOro BifpidKa 3 KiHIAMU
B IIUX TOUYKAaX JIeXKaJI0 PIBHO OBl i3 IMUX TOUYOK.
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7. CepepHs NiHIA TPUKYTHUKA

O3HaueHHA:

CepeagHb010 NiHI€EW TPUKYTHHKA HA3WBAIOTh BiIpi30K,
SIKHHM CIOJIyda€ CepeIuHHU /TBOX HMOI0 CTOPiH.

Ha pucysry o7 Biapiskmu MN, NE, EM — cepenHi JiHil
TpukyTHUKa ABC.

Teopema 7.1:
CepenHa JiHiA TPUKYTHHKA, KA CIOJy4Ya€ CepeIUHU ABOX
HOro CTOpPiH, IapaJjejibHA TpPeTiil CTOPOHI Ta aOpiBHIOE 11
IIOJIOBHUHI.

' 2
| | . 4
A T E T C A C

Puc. 57 Puc. 58

Hoeedenna. © Hexaii Bigpizok MN — cepeqHs JiHis Tpu-
KyTHUKa ABC (puc. 58). IloBeaemo, mo MN || AC i MN = %AC.

Ha npawmiiti MN nossauumo Touky E Tak, mo MN =NE
(puc. 58). Cnonyuumo BiapiskoM Touku E i C. OCKiIbKU TOU-
Ka N € cepenuHom Biapiska BC, o BN =NC. Kytu 1 i 2 piBHi
AK BepTukaabHi. Oroke, TpuryTHUKU MBN i1 ECN piBHiI 3a
[IepIIIO0 O3HAKOI PiBHOCTI TpUKYTHUKIB. 3Bigcu MB = EC
i £3=/4. Ypaxosyrounu, o AM = BM, orpumaemo: EC =AM.
Kytu 3 i 4 € pidHocTopoHHIMH nipu npamMux AB i EC Tta ciu-
Hit BC. Toxi AB|| EC.

Takum uuHOM, yV 4oTUPUKYTHUKY AMEC croponu AM i EC
IapaJjejbHL Ta piBHI.
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OT:xe, 3a TeopeMmoio 3.2 YoTUPUKYTHUK AMEC € mapaJeo-
rpamoM. 3Bigcu ME || AC, tooto MN || AC. Taxo:x ME =AC.

OcKinbpKHu MNzéME, TO MNzéAC. ®

?@ 3AJIAYA. [loBeniTh, II0 CepeIUHU CTOPIH YOTH-
PUKYTHHUKA € BepIIMHaAMHU IIapajieJorpaMa.
Poszsé’azannsa. ¥ vortupuxkytauxky ABCD Touku M, N, K
i P — cepemunu cropia AB, BC, CD i AD BianoBigHo (puc. 59).
Bigpisok M N — cepenHda JiHisg TpukyTHUKa ABC. 3a Biac-

1
THUBICTIO cepeaHbOl JiiHil TpuKyTHUKAa MN || AC 1 MN = EAC.

Binpisoxk PK — cepenHsd JiH1A TPUKYTHU- B

ka ADC. 3a BJIaCTHUBICTIO cepedHbOI JIiHII - N
|
tpukyTHuka PK || AC, PK = —2—AC. ),
A

Ockinekn MN ||AC -1 PK | AC, To K

MN || PK. P
1 1
3 piBHoOcCTell MN=EAC 1 PK=§AC D
i )

orpumyemMo: MN = PK = EAC' Puc. 59

Otxe, y yotupukyTHUKY MNKP croporu MN i PK piBHIi Ta
mapaJiejibHi, ToMy 4oTUPUKYTHUK MNKP — mnapanenorpam. 4

1. LWWo Ha3uBaTb cepeaHboio NiHIE TPUKYTHUKA? 2. CKinbku
cepeniHix NiHin MOXHa NPOBECTU B TPUKYTHUKY? 3. Aki Bnactu-
BOCTI Mae cepenHs NiHis TPUKYyTHUKa?

& BrPABU

190.° Yu e Bigpizok MK cepenHborO JiHiero TpuxkyTHuka ABC
(puc. 60)? O6rpyHTyiiTe Bamly BiAIOBiAhL Ta O0OroBOpPiTH il
3 OJHOKJACHUKaMU i OJHOKJIACHUIISIMH.

191.° Yu e Bigpiszox EF cepegHbolo JiHicio TpukKkyTHuka MKP
(puc. 61)? OOr'pyHTyiiTe Bamly BiAOOBiAL Ta 0OroBOpPiTH ii
3 OJHOKJIACHUKaMU 1 OJHOKJACHUIISIMH.

K

2cMm
F
3cm

AT3on PPen C M ™5cm E 5em L
Puc. 60 Puc. 61
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192.° Biapisku DE i DF — cepepni Jigii Tpukytanuka ABC
(puc. 62). Uu e Bigpisok EF cepefHBOIO JiHI€I I[HOTO TPHU-
KyTHHKa? OOI'pyHTyiiTe Ballly BiAIOBiAb Ta OOroBOpPiTH ii
3 OJHOKJIaCHUKaMU 1 OZHOKJIACHUIISIMMU. B
193.° CrTopoHH TPHUKYTHUKA OOPiBHIOITH
6 cM, 8cMm i 12 cm. 3HAUAITE cepeaHi JIiHIT
IFOT0 TPUKYTHUKA.
194.° Touku M i K — cepenunu cTopin AB
i AC TpuxkytHuka ABC BignosigHo. BHait- 4 ja C
IiTh mepuMeTp TPpUKYTHUKa ABC, AKII0
nepuMeTp Tpukytauka MAK — 17 cwm. Puc. 62
195.° JloBexiTs, 1[0 MEPUMETP TPUKYTHHKA,
CTOPOHU SAKOIO € cepefHIMH JiHiaMH TpukyTHUKa ABC, mo-
PiBHIOE IIOJIOBUHI IepuMeTpa TpuUukyTHUKa ABC.

196.° Ik Bu gymaeTe, UM iCHye TPHUKYTHHK, V SIKOTO CepenHi
JIiHi1 piBHI Mix co60r0? OOGroBOpiTh Ile MUTAHHA B KJaci.

197.° JloBeniTh, 1110 CepeaHi JiHil TPUKYTHUKA PO30MBAIOTEH HOI0
Ha YOTHUPU PiBHUX TPUKYTHUKU.

198.° Touku E i F — BignmosigHo cepexmuum cropin AB i BC
TpuKkyTHUKa ABC. 3HaliAiTe ctopony AC, AKII0 BOHA Ha 7 CM
OinmbIina 3a Bigpisok EF.

199." IloBeniTe, 1o cepenaHsa JiHisgs DE tpukyTHuka ABC (Tou-
Kku D i E HanexxaTrs ctropoHaM AB i BC BignmoBigHO) Ta iforo
Meniasa BM TOUKOIO IIepPeTUHY ALNIATHCA HaBIILJ.

200.” Hosexits, mo Bucota AM TtpukrkyrHuka ABC mnepreHau-
KyJdApHa 0 Moro cepeaHbOl JIiHiI, AKa CIIOJIydyae cepeauHH
ctopian AB i AC.

201." 3HalIiTh KyTH TPUKYTHUKA, Bl cepeaHi JIiHil AKOro piBHI
Ta NeplIeHJUKYJISAPHI.

202." CepenHsa JIiHisA piBHOOEApPEHOI0 TPUKYTHUKA, HapaJiebHa
OCHOBIi, IopiBHIOE 6 cM. 3HANAITH CTOPOHU AAHOTO TPHUKYT-
HUKa, AKII0 HOro mepuMeTp AopiBHIOE 46 cM.

<» 203." Cyma giaroHalell YOTUPUKYTHHUKA AOPiBHIOE 28 cM.
3HaAUITh IEPUMETP YOTUPUKYTHUKA, BEPIIIUHN AKOTO € cepe-
AVHAMU CTOPiH AAHOrO YOTUPUKYTHUKA.

204." BepmmHaMy YOTHPHUKYTHHUKA € CepeJUHU CTOPiH pomba
3 giaroHajmaMm 8 cMm i 14 cm. BusdHauTe BUJI HOTUPUKYTHUKA
Ta 3HAWUJITH Or'0 CTOPOHU.

205." BepmnEaMm YOTUPUKYTHUKA € CEPEIUHU CTOPIH IPAMO-
KYTHUKAa 3 AiaroHa/uro 12 cm. BusHauTe BUA YOTUPUKYTHUKA
Ta 3HAUAITHL Or0 CTOPOHU.
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@ 206." oBeniTs, 1[0 BEPIIUHU TPUKYTHUKA PiBHOBiAmA-
JIeH1 BiJ mpsMoi, Ha AKiN JIEKUTh MOro cepegHs JIiHidA.
207.” Ha croponax AB i BC TpukyTHHUKAa O3HAaYeHO BiAIOBiJ-

HO Touku M i K Tak, mo AM =3BM, CK =3BK. JloBeiTh,
mo MK || AC, i 3HaugiTeh Biapidok MK, akmo AC =16 cm.
208." Kytu BAD i BCE — 3oBHimHI Kyt TpukytHuka ABC.
I3 Bepmiuru B mnpoBefeHO NepuneHgukyaapu BM i BK
1o 6icekTpuc KyTiB BAD i BCE BinmoBiiHO. 3HANIITh BiAPi3OK
MK, saxmoio nepumeTp TpukyTHukra ABC npopiBHIOE 18 cM.

209.” Ilo6ynyiiTe TPUKYTHUK 3a cepefUHAMHU TPhOX HOI'0 CTOPiH.

210." IloOyayiiTe mapaJieJiorpaM 3a CepeJuHaMHU TPbOX IOro
CTOPIiH.

211.% JIiaroHami onykjoro uoTupukyTHuKa ABCD nepneHINKY-
nsapHi. Yepes3 cepeaunu ctopin AB i AD npoBeleHO IpAMi,
neplIeHIUKYIAPHL BignoBigHo 1o cropid DC i BC. [loBeniTs,
10 TOUKAa IMepeTUHY HPOBEIeHUX MNPAMHUX HAJEKUTh IIpH-
miit AC.

212.*% Croporu AB i CD onykjoro uoTupukytHuka ABCD pis-
Hi. Yepes cepenuHu giaronaneir AC i BD npoBeaeHO IpAMY,
sdKa nepetuHae ctopoHu AB i CD y Toukax M i N BigmosBij-
HO. JloBexniTh, 1m0 ZBMN = /ZCNM.

L% BMPABM ANlSI MOBTOPEHHST

213. Jlo kosa i3 meHTpOoM O dyepe3 Touky C mpoBeJeHO JOTUUYHI
CAiCB (AiB — Touku noTuky). Bigpisok AD — pmiameTtp
kojsa. [loBenits, mio BD || CO.

214. Y mpurkytHuky ABC Bigomo, mio AB = BC, £ZB=32° Bia-
pidok AK — OicekTpuca TpUKYTHUKa. Yepes Touky K IIpo-
BelleHO NIpsAMY, AKa IapaJjejibHAa CTOpoHi AB 1 mepeTuHae
ctopory AC y Touni M. 3HaiiaiTe KyT AKM.

215. [liaronans BD napanenorpama ABCD € #oro BHCOTOIO Ta
nopiBHIOE cTopoHl BC. 3HaigiTe ctopony CD mapaJjieaorpama,
SKII0 ToukKa B BigmaneHa Big npsamoi CD Ha 4 cM.

QL% PUCYUTE, Kg_ﬁbpyfoms, QAHTA3YUTE

216. II’aTh TOUOK HaJe)KaTh PiBHOCTOPOHHLBOMY TPHUKYTHHUKY,
CTOpOHa AKoOro JopiBHIOE 1 cm. JloBeniTh, IO i3 IIUX TOYOK
MO)KXHa BuOpaTd [Bi, Bi/iIcTaHb MiK AKUMHU He OiJbIIa 3a
0,5 cm.
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<! Ko 3POBIEHO YPOKM

YKpaiHCbKi Odie4yama — npu3epku MiXKHapOOHUX
MameMamuy4Hux onimniad

YKpaiHCBbKi JiBUuaTa BpakalOTh CBIiT CBOIMHU OJHMCKYUYUMU
MaTeMaTUYHUMU 3Ai0HOCTAMHU Ta BUAATHUMU JOCATHEHHAMU Ha
MiKHApOAHUX MaTeMaTH4YHHUX oJimmianax. IllopiuHo BoHH He-
MOHCTPYIOTh BUCOKHNI PiBEHB IIIITOTOBKHU, 3aBOMOBYIOUN IIPU30Bi
MicCI[d Ta 3aXOILJIIOIUYN CBITOBY CIILJIBHOTY CBOIMM pe3yJIbTaTaMH.

Ileit (pakT KPAaCHOMOBHO IMiATBEPIKYIOTh AaHi TabaUILi:

Pik IM’A, NPI3BULLE NPU3EPKN Haropopa
2003 BapBapa IllenmenscbKka 30JI0TO
2003 Tersara llepOunra OpoH3a
2003 l'anuura {o6poBosbcbKa OpoH3a
2004 l'anuna Jlo6poBoabCHKA 30JI0TO
2006 Haranis 'onuapyk 30JI0TO
2008 IOnia Cemikina OpoH3a
2009 Amnacracia Jlucakesuu cpibiio
2009 Hap’a Illenpina OpoH3a
2010 Hap’a TennoBa OpoH3a
2010 Tersana JlaBuHCBKA OpoH3sa
2014 Harania XorsaiHnesa cpibJo
2014 Codia IIy6oBa OpoH3a
2015 Harania Xoraidmnesa 30JI0TO
2015 Amnacracia Anboxiza cpibio
2015 Codia IIybosa cpibJo
2016 Onwra Cigina OpoH3a
2018 Anina ['apb6ysoBa cpibJio
2023 ITonina I'enuk cpibiio
2023 CBreHia ®PpaHKeBUY OpoH3a
2023 Aunica ITorboMKina O6poH3a
2023 Kcenisa JIposmoBa OpoH3a
2024 Mapuna CroekTpoBa cpibJio
2024 Augnica ITorboMKiHa OpoH3a
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OcobauBo xoTisoca 6 BigsHauutu ycrnixu [anuuu [obOpo-
BoJIbcbKOI, Cogii [Iy6oBoi Ta Haramii XorainmeBol, AKi ABiui
3mo0yBaJay IPM30BI Miclgd Ha MiXKHApPOAHMUX MaTEeMaTUUHHX
oJiMmiagax. )

IIi roHiI TamaHTu — rophicte YKpainu. IxHi ycnixu € cBin-
YeHHAM TOTO0, IO 3aBAAKU XUCTY, HAIlOJErJUBi¥A mpaili Ta Bipi
V BJIaCHI CHUJIM MOJKHa JOCATTH BEPIINH CBiTOBOI MaTeMaTUUYHOI
HayKU.

FanuHa Coois Haranis

JAoOpoBonbCbKa Ay6oBa XoTsiHueBa

8. Tpaneuis

O3HaueHHA:

Tpameiieco Ha3UBAIOTh YOTHPUKYTHHK, Y AKOTO JIBi CTOPOHH
nmapaJjiejibHi, a Bl iHIII He mMapaJjeJjibHi.

KoxHuii i3 4OTUPUKYTHUKIB, 300pakeHNX Ha PUCYHKY 63,

€ TpaIleli€io.
B/_C\ My N
A D E B

Puc. 63
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IlapanensHi cTOpOHM Tpalellil Ha3UBalOTh OCHOBAMHM, a He-
napajenabHi — OiuHMMHM cTopoHamu (puc. 64).

OcHosa
3
§§ § 3
S & = &
SN RS
C (3
OcHosa
Puc. 64

¥ tpanenii ABCD (BC || AD) rytu A i D Ha3UBalOTh KyTaMu
npu ocHOBI AD, a kytu B 1 C — kyramu npu ocHoBi BC.

O3HavuenHnA:

Bucortow Tpamemnili Ha3MBaIOTh NMEePHEeHAUKYJIAP, OMyIle-

HUHA 3 OyAb-AKOl TOUKHM NMPAMOI, AKA MICTHUTh OJHY 3 OCHOB,
HA NMPAMY, IO MiCTHTH JAPYTy OCHOBY.

- -

Ha pucysnky 65 koxkHH# i3 BigpiskiB BM, EF, DK, PQ €
BucoTo Tpanenii ABCD. JIoBXUHU IUX BiAPi3KiB JOPiBHIOIOTH
BigcTtaHi MiK mnapanenbHuMu npamumu BC i AD. Towmy
BM =EF = DK = PQ.

B EC K @ B C
[ |
K| )
A M F D P A D
Puc. 65 Puc. 66

Ha pucyaky 66 3o00pamxeHo Tpamneriro ABCD, y AKol 0iuHi
ctopoEn AB i CD piBHi. Taky Tpamneljiro Ha3uBawTh PiBHOOIU-
HOI0 200 piBHOOGEIPEHOIo.

B C SKmio 6iuHa cTopoHa Tpamellii € ii Buco-

L) TOI0, TO TaKy Tpallel[il0 Ha3UBalOTL IMPIAMO-
KyTHOIO (puc. 67).

Tpamenmia — Ile OKpeMHU BHUA YOTHUPU-

AY D KyTHHKaA. 3B’A30K MiXX YOTHPUKYTHUKAMU

Ta IXHIMH OKpeMHMHU BHUIAMH IIOKa3aHO Ha
Puc. 67 pucyHKy 68.
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YoTUPUKYTHUKH

IIapanenorpamu

IIpsamo-
KYTHUKU

Puc. 68

O3HavueHHA:

CepeaHbOI0 JiHi€W Tpamnmelil HA3UBAIOTH BiIPi3OK, AKUNA
CITIOJIyYA€ cepeauHH 11 OIYHMX CTOPIiH.

Ha pucynky 69 Bigpisok MN — cepenHs JiiHisa Tpanelrii
ABCD.

Teopema ‘871:
Cepenna niHig Tpamelil mapajejJbHa OCHOBaAM 1 JTOPiBHIOE

iX miBcymi.

JToeedennsa. © Hexait Binpisok MN — cepenHs JiHisz Tpa-
nerii ABCD (puc. 70).

Hosenemo, mo MN || AD i MN:%(AD+BC).

B G
B G
M N
M% *N 5
N S
A D A D

Puc. 69 Puc. 70
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IIpoBenemo npamy BN 1 Touky 11 niepeTUHy 3 npsamoio AD
Imo3HauuMo OykBoiOo E.

Ockineku Touka N — cepeauna Biapiska CD, Tto CN =ND.
Kytu 1 i 2 piBHi fIK BepTUKaJbHi, a KyTi 3 i 4 piBHI AK pis-
HOCTOpPOHHI npu napayienbHux npamux BC i1 AE Ta ciuniii CD.
Ot:xe, TpukyTHuku BCN i EDN piBHi 3a Apyroio 03HAKOIO
PiBHOCTI TPUKYTHUKIB.

3Bigcu BC=DE i BN =NE.

Toxi Bigpidok MN — cepenHd AiHiA TpukyTHuUka ABE. I3

1
IIbOTO BUILIUBAE, 1110 MN || AE, To6to MN ||AD, i MN = EAE

Maewmo:
MNz%AEz%(AD+DE):%(AD+BC). W@

3AJTAYA (BractuBocTi piBHOOIYHOT Tpamemii). [o-
BeIiTh, IO B PiBHOOIUHiIN Tpamemii:

1) KyTu nIpu KOKHi11 OCHOB1 piBHi;

2) pmiaroHaJji piBHi;

3) BUcoTa Tpalelil, IpoBeJleHa 3 BEPIINHHU TYIIOrO KyTa,
IiIUTh OCHOBY Tpamellil Ha JBa BIAPi3KU, MEHIIUN 3 AKUX
NOpPiBHIOE MiBPi3HUIIL OCHOB, a OLJBIINKA — MiBCYMi OCHOB
(cepenniil JmiHi1 Tpamerrii).

Poszs’asannsa. PosraaHemo piBHOOIUHY Tpaneniio ABCD
(AB = CD).

1) IIpoBenemo Bucotu BM i CK (puc. 71).

Ockinbsku AB=CD i BM =CK, TO IpAMOKYTHI TPUKYTHUKU
AMB i DKC piBHi 3a KaTeToM i rimotenysoi. Tomi LA = 4D.

Maemo: LA =4D, LA+ ZLABC=180° LD+ £ZDCB=180°.
Omxe, LABC = ZDCB.

B C
] o
A M K D
Puc. 71
2) Poarnauemo TpukytHuku ACD i DBA (puc. 72).
Maemo: AB=CD, Bigpisok AD — choiibHa CTOpPOHA, KYyTHU

BAD i CDA piBHI K KyTU IPU OCHOBI piBHOOiIUHOI TpameIlrii.
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Otike, TpukyTHUKU ACD 1 DBA piBHiI 3a JlBOMa CTOpPOHaAMH Ta
KyToM Mixk HUMU. Tomi AC = BD.

B C

Puc. 72

3) ¥ wotupurkytauxky BMKC (puec. 71) BM |CK, BC| MK,
KyT BMK npsamnii. OT:Ke, el YOTUPUKYTHUK € IPAMOKYTHH-
KoM. 3Bigcu MK = BC.

3 piBHOcTi TpuKyTHUKIB AMB i DKC Bunausae, mjo AM =

_KD. Toxi AM:AD_MKzAD_BC;

2 2
lWDzAD—fm4=AD—é2§§9=

 2AD< AD+BC AD+BC
2 g 4

1. A1 YOTUPUKYTHUK Ha3MBaKOTb Tpaneuien? 2. AKi CTOPOHU

H Tpaneuji HasmBawTb ocHoBaMn? BivHUMK cTopoHamun? 3. Lo
Ha3MBaTb BUCOTOIO Tpaneuii? 4. AKy TpaneLio Ha3nBalTb PiB-
HOBIYHOK? 5. AKy Tpaneuilo Ha3uBawTb NPAMOKYTHO? 6. Lo
Ha3MBalTb CepPeaHbOoIo NiHiew Tpaneuii? 7. Chopmynonte Teo-
pemMy nNpo BNacTUBOCTI cepeaHboi NiHii Tpaneuii. 8. Chopmynion-
Te BNacTMBOCTI PiBHOOIYHOI Tpaneuiji.

( = 7S
J,!,\»l_ FOBOPUMO TA MALIEMO YKPAIHCbKOK NMPABUITBHO

HeBip;MiHmBaHnn YKMCIiBHUK MiB 31 3HAUEHHSAM «IIOJIOBUHA»
'3 HACTYIHUM iMEHHUKOM Y @hupm POIOBOTO Bl,Z[MlHRa OAHMHU ITH-
IIeMO OKDEMO: nié apkyu.a, nie zaauuu, nieé aimpa, nié micma,
nie ocmposa, nie ﬂo‘.nyrca, m awukxa; nie €sponu, nie Xaprcoea

Axmio miB i3 Hac'rynmm iMEHHMKOM y (popMi HABUBHOTO BigMiH-
Ka CTAaHOBUTH €/iHe HOHATTS i He BUpakae 3HaUEHHSA MOJOBUHU,
TO iX IHIIEMO Pa3oM: meap}cyw, niédeHv, niemicayb, nieocmpis,
nieobepm, nwwono;. mmcy.rm nieéosa.i, niecyma, ni6pi3HUYsl, Nié-
NAOWUHA.
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i 4
I\ MPAKTUYHI 3ABLAHHS (ﬁ

217.° HakpecsiTb, BUKOPHCTOBYIOUH KJITHHKH 30IINATA, Tpa-
MeIio:
1) piBHOOIUHY;
2) IpPAMOKYTHY;
3) AKa He € Hi NpAMOKYTHOIO, Hi PiBHOOGIUHOIO;
4) y AKOl OAWH i3 KyTiB IIPU OCHOBI I'OCTPUM, a APYTrUid KYT

Opu Iifl caMiili OCHOBI TYIUMH.

218.° IlepepucyiiTe B B3OIINT PHUCYHOK 73, IIPOBELITH BHCOTH

Tpamnellii, OJHUM i3 KIiHI[IB AKUX € BiAMOBiAHO Touku B, M,

K i D.
B M| |c D_| K A
\\ \ \\\
i \ \ N\
/ al \ N
A a D C M B
Puc. 73

’ﬁ BIIPABU

219.° 3uaiiziTh Ha pUCYHKY 74 Tpamerllii, yKaKiThb IXHi OCHOBH
Ta OiYHi CTOPOHH.

B , M C A n
M A/
| y [ (1 1 .
4 ' T C ID m T .D

@ ©

Puc. 74

issuu-downloader.com



<> 8. Tpaneuy,st 57

B E
C
B i
A F
_]
= A e D

@

220.° Yu e¢ yvotupukyTHuK ABCD, 300paskeHuil Ha PUCYHKY 7D,
Tpamneliero? ¥ pasi cTBepAHOI BiAIOBiZIi BKaXiTb OCHOBHU Ta
0iuHi CTOpPOHHM TpameIlrii.

221.° IlepumeTp piBHOOIUHOI Tparellii JopiBHIOE 52 cM, OCHO-
BU — 13 cm i 21 cm. 3HalAITE OiUHY CTOPOHY TpaIlelrii.

222.° Tlepumerp Tpamnellii gopiBHIoe 49 cMm, GiuHi cTOpoHH —
5,6 cm i 7,8 cm. 3HaUAITHL OCHOBHM Tpalellii, AKIO OJHA
3 HUX Ha 7,4 cMm Oijibla 3a Apyry.

223.° JloBexiTh, 1[0 cyMa KyTiB Tpamemii, NpUJIErJIHUX 0 il
6iunoi cropoHu, AopiBHIoE 180°.
224.° 1) 3maiigite Kytu A i C Tpanenii ABCD 3 ocunoBamu AD
i BC, sKwgp, £B=132° £D =24°.
2) 3Hainits Kytu Tpanenii ABCD, npunueryai o 6iuHOI cTo-
poHu AB, aAKIO KyT A MeHIIU# Bix Kyra B Ha 38°.

225.° 3uaigite KyTu Tpaneiii ABCD, npuaeryai go 6iuHoi cTo-
poru CD, axmo £C:/£ZD=8:7.

226.° OauH i3 KyTiB piBHOOIUHOI Tpamnerii gopiBHoe 46°. 3Haii-
IiTh PemiTy i1 KyTiB.

227.° 3maiigiTe KyTH piBHOGIUHOI Tpameii, AKI0 pisHHUIA il
MPOTUIECKHUX KYTiB mopiBHIoE 20°.

228.° YV piBHOOiuHilM Tpamerii KyT MiK 6GiUYHOI CTOPOHOIO Ta
BHCOTOI0, IIPOBEJEHOI0 3 BEPIIMHU TYIIOTO KyTa, AOPiBHIOE
23°. 3HalAITE KYTU Tpamelil.

229.° Y MOXyTh y Tpamellii OyTu:
1) Tpu ODpAMUX KYTH;
2) Tpu TOCTPUX KYTH;
3) ABa NPOTUJIEKHUX KYTU TYIIHUMU;
4) nBa NMPOTUJEKHUX KYTU NPAMUMU;
0) IBa MPOTUJICKHUX KYTU PiBHUMU?
O6r'pyHTy#iTe Bally AYMKY Ta OOroBOpiTh i1 3 OZHOKJIACHU-
KaM¥ 1 OJHOKJaCHUIAMU

Puc. 75
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230.° Yu MOXKYTh:
1) ocHOBU Tpameliii 6yTU piBHUMU;
2) miaroHaJji Tparmemnili TOUKOO IEPEeTUHY AIIUTUCA HaBHOiI?
OO6r'pyHTyiiTe Ballly IYMKY Ta OOToBOpPITH 11 B KJaci.

231.° loBexiTh, [0 KOJAM KYTH IPHU OAHIN 3 OCHOB Tpamerril
pPiBHi, TO JaHa Tpamnelisa € pPiBHOOiIYHOIO.

232.° IoBenmiTh, 10 cyMa IPOTUJIEKHUX KYTiB piBHOOiIUHOI
Tpanelii gopiBHOE 180°. Yu € mpaBUIbHUM OOEepHEHE TBEP-
I:KEeHHs: AKINO cyMa IPOTUJIEKHHUX KYTiB Tpallelil JOpiBHIOE
180°, To maHa Tpamelis € piBHOOIUHOIO?

233.° Cepenus JIiHiIS PiBHOCTOPOHHLOI'O TPUKYTHHKA 31 CTOpO-
HOIO 6 cM po306mBae HOro Ha TPUKYTHUK 1 YOTUPUKYTHUK.
BusHauTe BU YOTHPUKYTHHKA Ta 3HAWUAITH HOro mepuMeTp.

234.° Bucora piBHOOGiuHOI Tparmeril, IpoBelieHa 3 KiHIA MeHMIO]
OCHOBH, I1JIUTH OLIBIIY OCHOBY Ha BIAPi3KM 3aBIOBXKKU 6 cM
i 10 cm. 3HalAITH OCHOBU Tpamelii.

235.° OguH i3 KyTiB piBHOOIUHOI Tpamelrii gopiBHIoe 60°, GiuHa
cropoHa — 18 ¢m, a cyma ocHoB — 50 cMm. 3HAWAITHL OCHO-
BU Tparerii.

236.° OcHOBH IpAMOKYTHOI Tparelii fopiBHo00TE 10 cM i 24 cMm,

a oAuH i3 KyTiB — 45°., 3HaligiTe MeHINY OiYHY CTOPOHY
TpameIrii.

237.° OcHOBH NPAMOKYTHOI Tpamellii JopiBHIOIOTE 7 ¢M i 15 cMm,
a oguH i3 KyTiB — 60°. 3HaimiTs, 6iJbIIly Gi4YHY CTOPOHY
TpameIrii.

238.° OcHoBHU Tparmeliii HopiBHIOIOTE 9 ¢cM i 15 cm. YoMy mopis-
HIOE 11 cepenHsd JIiHiaA?

239.° Cepenus niHisg Tpanenii fopiBHIOE 8 ¢M, a 0JHA 3 OCHOB —
9 cM. 3HAWAITh APYr'y OCHOBY Tparllelrii.

240.° OgHa 3 ocHOB Tpamelil Ha 8 cM 0OisibIna 3a ApPyry, a cepel-
HA JiHiA gopiBHIOE 17 cM. 3HAHIITH OCHOBH Tpallelrii.

241.° OcHoBu Tpameril BifHOCATLCA AK 3 :4, a cepefHs JiHisg
nopiBHIOE 14 cM. 3HAWALTE OCHOBU Tpalelrii.

242.° Bucora OpsSMOKYTHOI Tpamellii, IpoBeJeHa 3 BePIIUHHI
TYIIOTO KyTa, ALJINTH OLJIbIIY OCHOBY Ha BiJ[pi3KU 3aBIOBKKU
7 cM i O cM, paxXylOUM BiJi BEPIINHU IIPAMOI0 KyTa. SHANUAITH
CepenHIO JIIHiI0 Tparliellii.

243.° CepenHs JiHisg OpAMOKYTHOI Tpalellil JopiBHIoE 9 cM,
a BHUCOTa, IpPOBeJieHa 3 BEPIIUHU TYIOro KyTa, AiJTUTH GiJb-
11y OCHOBY Ha BiIpi3KH, OAUH 3 AKUX y 2 pa3u OiabIIAi 3a
ApYyruu, paxyoud BiJ BepIIMHU IPAMOro KyTa. 3HaAWAITh
OCHOBU Tpamnelril.
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244" Y tpanenii ABCD Bigomo, mo AB=CD, ZBAC=20°
ZLCAD =50°. 3naigite kytu ACB i ACD.

245." ¥V Tpanenii ABCD sBigomo, mio BC| AD, AB1 AD, BC=
=CD, ZABD =80°. 3HaifiTh KYTHU Tpamelii.

<» 246." Y tpanenii ABCD wmenma ocHoBa BC popiBHIOE
6 cm. Yepes BepminHy B npoBelieHO NpAMY, AKa IapajejbHa
ctopoHi CD i nepetuHae ctopoHy AD y touni M. 3HAUIITH
nepuMeTp Tpallellii, AKINo IIepuMeTp TPUuKyTHuKa ABM no-
piBHW0E 16 cwMm.

247." Yepes Bepinuny C Tpanerii ABCD npoBejieHO NpAMYy, AKa
napaJejbHa OiuHiit cTopoHi AB i nepeTuHae OiJbITY OCHOBY
AD y touni E. 3HalAiITh KYTHU Tparmellii, akmio ZLD =35°,
ZLDCE =65°.

248." Jliaronayi piBHOOiuHOI Tpanerii ABCD (AB = CD) nepe-
TUHaOThCA B Toulli O. HoBexnitsk, 1mo AO =0D i BO = OC.

249." Bucora piBHOOIUHOI TpamneIlil JopiBHIOE /i, a OiYHY CTOPOHY
BUJHO 3 TOUKHU IEPETUHY AiaroHasei mix kyrom! 60°., 3Haii-
IiTh JlaroHajib Tpalelril.

250." Croponu Tpamnenii AOpPiBHIOIWOTH a, @, a 1 2a. 3HAUIITH
KYyTH Tparmeiii.

251." BucioBiTh rimoresy, 3a SKOi YMOBU BHCOTa PiBHOOiUHOI
Tpanellii fopiBHIOE miBpi3HUIII ocHOB. OOroBoOpiThH BaIllly Ti-
noTe3y B KJjacli Ta AOBeAiTH 1ii.

252." IloOyayiiTe piBHOOIUHY Tpallelilo 3a OCHOBOIO, OiUHOIO
CTOPOHOIO Ta KYTOM MiXX HUMU.

253." IlobyayiiTe IpAMOKYTHY Tpallelil0 3a OCHOBaAMHU Ta MEH-
I110}0 OIYHOIO CTOPOHOIO.

254." llobynyiiTe piBHOOIUHY Tpamelild 3a OCHOBOIO, OIUHOIO
CTOPOHOIO Ta AiaroHaJLIo.

255.° Biuna cTopoHa piBHOOiIuHOI Tpamenil aopiBHIOE 6 cM,
oiynbina ocHoBa — 10 cMm. 3HAUIITH cepeHIO JiHiI0 Tpamerrii,
SIKIIO OAUH 3 ii KyTiB mopiBHIOE 60°.

256." IliaroHa b piBHOOIuHOI Tparmelrili gopiBHIOE 14 c¢cM 1 yTBO-
pIo€ 3 0CHOBOIO KyT 60°. 3HalgiTh cepefHIO JiHiI0 Tpamerrii.

<«» 257." Cepenusa jinia tpanenii ABCD pos3buBae i1 Ha ABi
Tparerllii, cepefHi JiHiI AKUX JOpiBHIOWOTH 15 cMm i 19 cwm.
3HalaiTe ocHOBU Tpaimeliii ABCD.

1 Hexaii maso BifipisoKk AB i Touky M mosa mpamoio AB Takry, IIo
ZAMB =0. ¥ TakoMy BUNaJKy TI'OBOPATh, IO BiApi3ok AB BHIHO
3 Touku M 1mijg KyToM Ol.
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258." Koxxkny 3 O0iunux cropin Tpamnenii ABCD (puc. 76) moi-
JjeHo Ha uyotupu piBHI uvactunu: AE = EF =FK = KB,
DN =NM = MP = PC. 3naiifiiTb Bifpi3-
xku EN, FM i KP, skmo AD =19 cwM, B C

BC=11 cu. K/E\P
259.” OcHoBu piBHOOiuHOI Tpamenii Bin- g M

HOCATBhCA AK 2 : 9, a AiaroHajab AIIUTH E N

TYOu# KyT Tpanellil HaBnijg. 3HaAUIITh A / %

CTOPOHU Tpamernii, AKIIO 11 IEePHMETP

IopiBHIOE 68 cM.

o . Puc. 76

260." Y rpanenii ABCD Bigomo, II0

AB=CD, AD =24 cm, LADB = Z/CDB, a nepuMeTp A0PiBHIOE

60 cm. 3HaNAITHF HEBIJOMi CTOPOHM Tpamelrii.

261.” JliaroHanp piBHOOGIUHOI Tpamellil HeplIeHAUKYJIAPHA 10
0iuHOI CTOPOHM, a MeHIIIa OCHOBa JOPiBHIOE OiuHill CTOPOHI.
SHaUAITh KYyTH Tpamemii.

262.” Y piBHOOiIuHiit Tpanenii ABCD niaronanb AC mep-
NneHAUKyJAApHaA A0 OiuHOol ctopoHu CD,
Bizipisok CM — Bucora Tpanenii, AB =8 cwM,
ZD =60°, 3naigiTe: 1) ocHoBYy AD; 2) Bif-
pidok MD; 3) cepeaHiO JiHiI0O Tpamerii;

4) ocHoBy BC; 5) mepumerp Tpamelii.
BukopuctoBywouu 3HalfleHl BeIUUUHUA, PO3-
mudpyiTe NpisBUllle YKPalHCHKOI'O BUEHOI'0 Ta
neparora, JoKTopa (isMKo-MaTeMaTUYHUX HayK,
yieHna HarjiomambHOI akajemii Hayk YKpaiHWH,

OJTHOT'O i3 3aCHOBHUKIB (DaKyJbTETY KiOepHEeTH-

ku KuiBcbkoro HamioHaJIbHOTO yYHIBEpCUTETY

imeni Tapaca IlleBueHKa 1 mepIimoro JekaHa Iboro (paxkyJabTeTy.

Homep 3aBpanHsa BifgmoBijae Micmio, Ha SAKOMY CTOITh OYKBa

y IIpi3BUIIL.
Bionosiob | 4 cMm em [12cem | 16 cm | 40 cm
BykBa b | K I JI O

3HaWiTh B iHTepHET1 iH(opMaIlilo PO KUTTSA, HAYKOBY Ta
Imefaroriuly AifAJbHICTH I[i€l JIOAUHU.

263." JloBeniTh, III0 KOJH JiaroHaJjJi piBHOOiIuHOI Tparmelii
MepoeHIuKyJIApPHI, To ii BHCOTa [OPiBHIOE cepemHiudl JiHil
Tpamneiii.

264.” JloBeniTh, III0 KOJU BHUCOTA PiBHOOIUHOI Tparmerii JOpiBHIOE
il cepeaHiy JiHil, TO AlaroHaJi Tparmelili meprneHANKYJIAPHI.

issuu-downloader.com



<> 8. Tpaneuyst 61

265.” [liaromanb HOpsAMOKYTHOI Tparmellii po3duBae ii Ha JBa
TPUKYTHUKHU, OJUH 3 AKUX € PIBHOCTOPOHHIM 3i CTOPOHOIO a.
3HaNIITh cepedHIO JIIHiI0 Tparelrii.

266.” IliaroHaysb piBHOOiIuHOI Tpamellili po36uBae ii Ha JBa PiB-
HOOepeHUX TPUKYTHUKHN. SHAUJITH KYTH Tpalelrii.

267.”" ¥ rpamnenii ABCD (BC| AD) sBigmomo, mio AC | BD,
ZCAD =30°, BD =8 cMm. 3HalIiTh cepelHIO JIiHiI0O Tpamelrii.

@ 268." JloBeniTh, M0 TOUKA IepeTUHY OiCEKTpPHUC KYTiB,

OpUJIeraux o 0iYHOI CTOpOHU Tpamellii, HaJeKUTh NPAMIiH,
fAKa MICTUTH 11 cepe/lHIO JiHiIO.

269.” IloBemiTh, IO KOJHW AiaroHaJji Tparmellii piBHi, To 14
Tpamelisa € piBHOOIUHOIO.
270.” IloOynyiiTe Tpamelriio:
1) 3a ocHOBaMu Ta GIYHMMH CTOPOHAMU;
2) 3a OCHOBOIO, BUCOTOIO Ta JlaroHaJsMH;
3) 3a Pi3HHUIIEI0 OCHOB, OiUHMMH CTOPOHAMHU Ta HAiaroHAJLIIO.

271." IlobynyiiTe piBHOOIUHY Tpamellilo 3a OCHOBOIO, BHCOTOIO
Ta 0iYHOI0O CTOPOHOIO.

272.” IloOynyiiTe Tpamellito:
1) 3a ocHOBaMHM Ta AiaroHaJIsgMWU;
2) 3a OiUHMMU CTOPOHAMU, CEepPEeIHBOIO JIiHI€ Ta BHCOTOIO;
3) 3a OiUHMMU CTOPOHaMHM, BUCOTOIO Ta OJHIEI0 3 AlaroHaei.

273.* Yepes Bepuiuny B napaznenorpama ABCD mpoBefieHO IIps-
My, AKa He Ma€ 3 mapaJjejiorpaMoM iHOIUX CHIJIbHUX TOYOK.
Bepmuam A i C BigmajieHi Bif 11iel npAMol Ha BijcTaHi a i b
BiAiIOBiAHO. S3HAUAITE BificTaHb BiJ ToukKu D 10 Iiel npAMoOi.

51 HOBOI TEMU

[ roTyemocs 4o BUBYEHK

274. YV xouai mpoBeneHo pniamerpu AB i CD. JloBexmiTh, IO
AC=BD 1 AC|| BD.

275. ¥V koui 3 neaTpom O npoBeneHo apiametp AB i xopay AC.
HoBenite, mo £BOC =2 £BAC.

276. Ilpama AB noTtukaeTbeda 10 KoJja 3 meHTpoM O B Touli C,
AC = BC. JloBexits, mo OA = OB.

277. Xopna AB koja 3 meHTpoM O IeprneHAUKYJIAPHA A0 pajiyca

OC 1 pinuTh MOro HaBOiJI. SHAUIITH:
1) xkyt AOB; 2) xyr ACB.

Pagumo moHOBHTH 'y maM’ ATi 3mict mmo. 20 i 21 i3 migpyuHHKa
«I'eomeTpia. 7 kaac» 3a nocuaaHHAM abo QR-kozom Ha c. 4.
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| [ 4
P PUCYATE, KOHCTPYIOATE, @AHTASYHTE

278. MHOTOKYTHUK pO30MTO HA TPUKYTHUKH, AK1 modapboBaHO
B YOpHHUI Ta OiMMil KOJBOPHU TaK, IO OyAb-AKi ABa TPUKYT-
HHUKH, [0 MaloTh CILJIBHY CTOPOHY, IogapboBaHO B pi3Hi
KosbopHu. oBeniTh, M0 KiIbKiCTh WOPHUX TPUKYTHUKIB He
OlypIIa 3a MOTPOEHY KiJIbKiCTh OLIMX TPUKYTHUKIB.

9. LleHTpanbHi Ta BNUCcaHi KyTn

O3navennsa:

IHeETpalbHUM KYTOM KOJa HAa3HBAIOTh KyT 3 BEPIIMHOIO
B IIEHTPIi KoJia.

Ha pucysky 77 kytr AOB — nenTpaibHuii. CTOPpOHU IIHOTO
KyTa IIepeTUHaITh KoJI0 B Toukax A i B. Ili ToukHu JiIATH KOJO
Ha 1Bl Ayru, sKi BUAiJIEHO Ha PUCYHKY 77 pPi3HUM KOJbOPOM.
Touku A i B Ha3WBaWOTh KIHIAMHA JYru, BOHA HaJEXKaTh KOMKHIN
3 BugineHux ayr. KoKHY i3 IMUX AYyr MOKHa IO3HAUUTH TakK:
UAB (uurtaioThb: «ayra AB»).

A A M C

A B
B B N

M 5

Puc. 77 Puc. 78 Puc. 79 Puc. 80

Ane 3a sanucom UAB He MOXHa PO3Pi3HUTH AYyru Ha pPU-
cyHKY 77. SIkmio Ha sAKilich i3 ABOX AYr IO3HAYUTHU TOUKY
(Ha pucyHKy 78 1e Touka M), TO 3p0o3yMijo, II0 IO3HAUEHHS
UAMB cToCyeThCA «CUHBOI» AYyru. SIKII0 Ha OAHIN i3 ABOX AYT
AB BigMiueHO TOYKY, TO AOMOBHUMOCS, II[0 IO3HaueHHA UAB
CTOCYEThCA AYI'HM, AKil IIA TOUKa He HaJIe:KUTh (Ha PUCYHKY 78
Ile «3eJeHa» Iyra).
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Hyra AB HaleXHUTb IleHTpajJbHOMY KyTy AOB (puc. 78).
Y npoMy BHUIIQAKY TIOBOPATH, M0 HeHTpaibHUM KyT AOB cnu-
paeTrbes Ha ayry AB.

Ko:xna gyra Koja, siK i Bce K0JIo, Ma€ rpagycHy mipy. I'pa-
OYycHy Mipy eécbozo kKoJaa eésadxcaomb pieHow 360°. fAkmio 1eH-
TpaabHUNl KyT MON cnupaerbcss Ha ayry MN (puc. 79), To
rpaagycHy wmipy ayru MN BBaxXawTh PIiBHOIO T'pajaycHiil Mipi
kyTa MON i 3anucywotsb: UMN = ZMON (4uTaioTh: «TpajycHa
mipa ayru MN popiBHIoe rpaaycHiit mipi kyra MON»). I'pa-
nycay wMipy ayru MEN (puc. 79) BBakaloTh PiBHOIO
360° - LZMON.

Ha pucyaky 80 300pakeHO K0J0, VY AKOMY IIPOBEJEHO IBa
nepuneHIuKynApHux apiamerpu AB 1 CD. Toxi WVAMD =90°,
UACD = 360° — 90° = 270°, VACB = UADB = 180°. Koxxny 3 ayr
ACB i ADB naszuBaioTh nmiBrojqiom. Ha pucynry 80 nmiBKosramMm
e Tako:x ayru CAD i CBD.

IIpo xopay, AKa cooaydae KiHII AyTr'H, F'OBOPATH, II0 XOpha
crarye ayry. Ha pucynky 81 xopaa AB cTAI'ye KOXKHY 3 AT
AB i AKB.

Byodv-axa xopda cmsazye 0s8i dyzu, cyma 2padycHux mip AKUX
dopisHioe 360°,

O3nHavuenHHA:

Buuncanum KYTOM KOJIa HASHUBAKTDH KYT, BeplIINHa AKOI0

HaJEeXHUTHh KOOy, a CTOPOHH II€epPEeTHHAIKTH KO0JIO.

Ha pucysky 82 kytr ABC — Bnucaauii. Ilyra AC HaJleXUTh
IIbOMY KyTy, a ayra ABC — He HaJIe’KUTh. ¥ TAKOMY BUIAAKY
roBOpATh, IO Bnucanuii Kyr ABC cnupaerbesa Ha ayry AC.
Taxko:X MOKHa cKasaTu, Io BnucaHuii KyT ABC cnupa€eTbes
Ha xopay AC.

Teopema 9.1:

I'pagycHa mipa BOIMCAHOTO KyTa JOPIBHIOE NMMOJIOBHHI rpajayc-

HOl MipH Iyru, Ha SAKY BiH CIIMPAETHCH.

Hosedennsa. © Ha pucynky 82 Kyt ABC sBuucauuii. Jlose-
1
nemo, mo ZABC = E VAC.
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Poarnissemo Tpu Bumajgku posTalilyBaHHA IleHTpa O KoJa
BifilHOCHO BiiucaHoro kyta ABC.

Bunagoxk 1. IlleaTp O HaleXUTh OOHIN 31 CTOPiIH KyTa, Ha-
npukJjaag cropoHi BC (puc. 83).

IIpoBegemo pazniyc OA. llenTpansauili KyT AOC — 30BHIIIHIN
KyT piBHOOeapeHoro TpukyTHuKa ABO (ctroporum OA ta OB
piBHI Ak pazgiycu). Tomi LAOC = LA+ ZB. Ilpore LA =/B.

Sy LA = %AAOC = % AT,

B B B
O NG AP
K
B A A -
C C KC
Puc. 81 Puc. 82 Puc. 83 Puc. 84

Bunagok 2. Illeatp O HaIeXKUTh KYTY, IIPOTE He HAJIEKUTH
)KOOHIN 13 #oro ctopiH (puc. 84).
IIposenemo gmiametrp BK.

3rigHo 3 moBeneHuM LABK :h;-uAK , WK BC :-;:UKC.
Maemo:
AABCIZABK-*—ZKBC:%UAK-I-%UKC:%UAKC.

Bunagok 3. llearp O He HaNeXuTh KyTy (puc. 85).
IInsg TpeThbOoro BUIAAKY IPOBEIITH JOBEIEHHS caMOCTiiiHo. @

Hacniodox 1:

Bnucani KyTH, AKi cnmMpalOThCA Ha OOHY M Ty camy AOyry,
piBHi (puc. 86).

@ Hacnidok 2:

Bnucanui KyT, AKMH cIMpa€eThCca HaA miamerp (miB-
K0JI0), — mnpamvuu (puc. 87).

IloBemiTh IIi BJIACTUBOCTI CaMOCTiHHO.
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ORENS

Puc. 85 Puc. 86 Puc. 87

SAJIAYA 1 (BracTHBiCTH KyTa MisK JDOTHYHOI Ta
xopaoo). Bigpizok AB — xopja KoJia i3 meaTpoM O (puc. 88).
Yepe3 Touky A npoBeneHo potuuny MN. IloBeniTs, 110

AMABz%uAB 1 ANABzéuAKB.

Poszé’azannasa. IlpoBenemo piamerp AD (puc. 88). Toxai Kyt B
nopiBHIOE 90° AK BOMCAHUM, IO COUpPaeThbcsA Ha giameTp AD.
Y npAMOKYTHOMY TPUKYTHUKRY ABD Z2+ £3=90°. OcKinbKu
npama MN — potuuHa, To Z£DAM =90°.

Toni £1+ £3=90°. Orpumyemo, mio L1 = ~Z2. D
Orxe, /MAB= #BDA = -% UAB. - ./ K
Maemo:

£ZNAB=180°—- LZMAB =180° - % UAB =

£180°— %(360" _WAKB)=

_180°—180° +%u AKB = %u AKB. 4

K&MA‘IA 2. TIlobynyiiTe mMOTHYHY IO JAaHOIO KoJia, SIKA IPO-
XOAUTH Uepe3 JaHy TOUKY, IO JIEKUTH M03a KOJIOM.

X Posze’szannsa. Ha pucyHky 89
300pakeHo KoJio i3 nmeHTtpoMm O i Tou-

Ky M, ssKa JIeXKUTh 103a IIUM KOJIOM.

0 Hexait X — Taka Touka KoJja, IO
mpama MX e pgoruunomw (puc. 89). Toxai

KyT MXO npamunii. OT:ke, 10ro MOKHA
pO3IJIAfaTH K BIMCAHUU V KOJIO 3 Aia-

Puc. 89 meTpoMm MO.
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a IIpoBemeHuit aHajia IMOKa3dye, AK BUKOHATHU HOOYIOBY.
Ilo6yayemo Bigpizoxk MO Ta po3xinumMo HOro HaBILJI
(puc. 90). Hexait Touka K — iioro cepenuna. Ilodyayemo Koo
paniyca KO i3 uentpom K. Ilozmauumo

E TOUYKU IIePeTHUHY MOoO0YI0BaHOIO Ta HAHOI'O
o Kin oykBamu E 1 F. Toxi KoyxXHa 3 NpAMUX
\ ME i MF € myKaHOMI JTOTHUYHOIO.
M CopaBzai, kyr MEO popiBHIOE 90° AK
\./ BIIMCAHUI KYT, 10 CIIUPAETHCA Ha JiaMeTp
F MO. Bippizok OE — pafiyc aHOTO KoOJa.
Toxai 3a o3HaKO AOTUUHOI nIpaAmMa ME

Puc. 90 mykaHa goTuuHa. 4

1. Aknin KyT Ha3MBaKTb LEHTPaNbHUM KYyTOM Kona? 2. 9k Ha3un-

H BalOTb YAaCTUHM KONAa, Ha AKi OiNaTb MOro ABi TOYKU? 3. AKUM
CUMBOJIOM MO3Ha4aloTb Ayry kona? 4. Y skomy Bunaaky roBopsiTb,
O LEeHTpaNbHUA KYT CnupaeTbcs Ha ayry? 5. YoMy BBaxawTb
PiBHOWO rpagycHy mipy kona? 6. Ak nos’s3aHi rpagycHi mipu
LLeHTPasIbHOro KyTa Kona Ta Ayru, Ha Ky LUew KYT CrnupaeTbca?
7. CKinbkn Ayr CTarye Koxda xopga? Yomy AOpiBHIOE CyMa iXHIX
rpagycHux mip? 8. Akuin KyT Ha3MBaKTb BAUCAHUM KYTOM Kona?
9. Y akomMy BMNaaKy roBOpPsiTb, WO BMNUCAHMIN KYT CNMPAETLCS HA
ayry? 10. Homy nopiBHIOE rpagycHa Mipa BNMCAHOro kyra?
11. $lky BNactmBiCTb MalTb BNMCaHi KyTWU, WO CNMPAKTbCHA Ha
oAHy 1 Ty camy ayry? 12. dkum € BnncaHnin KyT, WO CrNMpPaeTbCs
Ha piameTp?

g\ﬁ BrPABU

279.° YoMy mopiBHIOE TpaJyCHA Mipa IEeHTPaJIbLHOTO KyTa KoJia,
AKUN CIUpPAaEThcA HA AYIY, [0 CTAHOBUTH:

1 | 1 2
1) — koua; 2) — koja; 3) — KoJa; 4) — Koxa?
6 0 2 9

280.° 3HaiifiTe rpaAgycHi Mipu ABOX Iyr Koja, Ha AKi #oro Ai-
JATL Bl TOYKHM, AKINO I'pajgycHa Mipa oaHiel 3 ayr Ha 80°
OiyiplIa 3a rpalycHY Mipy Apyroi.

281.° 3HaiifiTe rpaAyCcHi Mipu ABOX AYr KoJja, Ha sAKi #oro mi-
JATH IBl1 TOUKH, AKINO I'PAAyCHI MIpH IUX AYT BiIHOCATHCA
ak 7:11.

282.° 3HalifiTh rpagycHy Mipy AVIH, AKY OIMCYE KiHeIlb I'OAMHHOI
crpinku: 1) 3a 2 rox; 2) 3a o rox; 3) 3a 8 roa; 4) 3a 30 xB;
o) 3a 12 ron.
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283.° Aki 3 KyTiB, 300pakeHUX Ha PUCYHKY 91, € BnucaHuMu?
Ha saky ayry cumpaeThbcsad KOKHUM i3 BIIMcaHUX KYTiB?

F S
Puc. 91

284.° Ha pucyuky 92 300paxkeH0 Koo i3 meaTpom O. 3HAHIITE:
1) xkyr BDC, skmio ZBAC =40
2) kyt BEC, akmo £ZBOC="T70°
3) nyry CE, armo ZCDE = 80°;
4) xyt DBA, axuio UDBA =300°.

285.° O6roBopiTh y Kjaci, YM € MOMHJIKHK Ha pucyHkKy 93. 06-
I'PYHTYHUTE Bally AYMKY.

95°

Y

Touka O — 1eHTp KoJa

Touka O — TEeHTpP KoJia

O, ©

Puc. 93

286.° 3HaiigiTe BOMCAHHUI KYT, AKIIO IpajycHa Mipa Ayru, Ha
sIKy BiH cunmpaeThesi, gopiBHioe: 1) 84°; 2) 110°; 3) 230°;
4) 340°.
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287.° Ha pucyury 94 UAB=74°, ZABC=68°. 3mHaigits

nyry BC.
288° Ha pwumcyEKy 94 UAB=64°, UBC=92°. 3HalgiTe
KyT ABC.
B
A
C
Puc. 94 Puc. 95

289.° IlenTpanbuuii KyT AOC Ha 25° Ginplnuii 3a BIHCAHUM
KyT ABC, mo cnupaetrbea Ha ayry AC (puc. 95). 3HalaiThH
Kyt AOC i ABC.

<«>» 290." Kinmi xopau AB fiisaTh KOJIO Ha JBi AyTru, rpajaycHi
Mipu AKUX BifHOCAThCA AK 3 : (. Ilig AKuMM KyTaMu BUIHO
o xopay 3 Touok M i K (puc. 96)?

M
A
B
E
A
K

Puc. 96 Puc. 97

291." Ha pucysky 97 3o00paskeHo Kojo i3 meHTpom O,
ZAOE =52°, ZBEC =386°. 3naiinite: 1) kyt BCE; 2) KyT
ABE; 3) nyry AB; 4) ayry CDE; 5) kyt CDE.
BukopucroByrouu 3HaliieHl rpaaycHi Mipu KyTiB i Ayr, pos-
mudpyiTe Ha3By YKPalHCBKOI'O MicTa, Yy AKOMY pO3TalllOBaHUIt
BcecBiTHBLO Bimomuil HarionansHMI geHaposoriuauii napk. Homep
3aBJaHHSA BiIIOBiZa€ MicIlfo, Ha SKOMY CTOITh OyYKBa y CJIOBi.

Bignosigb | 26° 128° 90° 126° 108°
BykBa M A Yy b H
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3HalliTh B iHTepHeTi, IK HAa3WBAEThCA Ilell mapk, iHpopMa-
I[i}0 IIPO MOI0 iCTOPil0 Ta CHOTOJIeHHH.

292." Ha pucysnky 98 xopau AB i CD piBHi. [loBeaiTs, 1110
UAMB =UCND.

B

Puc. 98

293." HoBeniTh, 1[0 KOJHU OBI AYyrum KoJia PiBHi, TO piBHI I
XOpAM, AKi IX CTATYIOTH.
294." Touxku A, B i C pginaTh KoOJIO Ha TPU AYru TakK, IO
UAB : UBC: UAC=1:2:3. 3HalAiTh KYyTU TPUKYTHHKA
ABC.

295. Bepmiuau piBHOOeapeHoro TpukyTHuka ABC (AB = BC)
IiIATH ollKcaHe HAaBKOJO HBOT'O KOJIO HA TPU AYIU, IPUUOMY
UAB = 70°. 3uaiigiTh Kyt TpukyTHuka ABC.

296." Kinmi giamerpiB AC i BD KoJja OOCIiIOBHO CHOJYYHJIHN
TaK, 10 YTBOPUBCA YOTUPUKYTHUK ABCD.
1) BusrauTte Bug yoTupukyTHUKa ABCD.
2) 3uangite nyru AB, BC, CD i AD, askuio LABD = 80°.
297." TocTpuit KyT NPIMOKYTHOrO TPUKYTHHKA AOpiBHIOE 32°.
3HaWIiTh rPafilyCHL Mipu Ayr, Ha AKi BEPOIMHU TPUKYTHUKA
IJIATH KOJIO, OIIMCcaHe HaBKOJIO HbOT'O, Ta paZiyc IIbOro KoJa,
AKIIO TiOTeHY3a AaHOr0 TPUKYTHUKA JOpPiBHIOE 12 cM.
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298." IloBeniTh, 10 KOJIM BIUCAHUN KYT € OPAMUM, TO BiH
CIUpPAaEThCA Ha AiaMeTp.

?299.’ Xopou AB i CD kojga mnepeTHUHaAWOThCA B Toumi M
1
(puc. 99). HoBexnits, 110 AAMC=E(UAC+UBD).

A D v B
M
D
C B
¢

Puc. 99 Puc. 100

300." Xopau AB i CD KoJjia He nepeTUHAIOThCA, a OpaAMi AB
? i CD nepetunatwtbca B Toulli M (puc. 100). [doBeniTs, 110

1
LAMC = E(UAC — UBD).
301." Yeped TouKy A, AKa JIEKUTH II03a KOJIOM 13 1meHTpoM O,
IIPOBEJIeHO MBI IpAMi, ofHA 3 AKUX MOTHKAETHCA 0 KoJa

B Toulli B, a Apyra npoxXoauTh uepes Moro 1meHTp (puc. 101).
Bigomo, mo UBMC =100°. 3maiigite kyT BAC.

Py

Puc. 101

302." BicekTpuca kyra B TpukyTHuka ABC mnepeTmHaeE Ko.Jo,
onucaHe HAaBKOJIO I[BOI'0O TPUKYTHUKA, Y Toullli D. 3HAUIITH
Kyt TpukyTHuka ADC, akmo ZABC =80°.

303." Ha nysi AC KoJga, OIHCAHOIO HABKOJIO PiBHOCTOPOH-
HBOI0 TpUKyTHuUKa ABC, mo3HaueHO TOUuKy M Tak, IO
UAM =20UCM. 3HaigiTe KyTu TpukyTHuKa AMC.

304." Kosno, nodbymoBaHe Ha cTopoHi AB TpukyTHukKa ABC fAK
Ha giametpl, neperunae cropoHu AC i BC y toukax M i K
BigmoBigHO. [loBemiTh, 110 BiApisku AK i BM — BucoTH
TpukyTHUKa ABC.
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305." Komo, nmobymoBane Ha ctopoHi AC TtpukyrtHuka ABC sk
Ha JOilamMeTpi, mepetuHae cTtopoHy AB y Toumi K Tak, ImMo
ZACK = ZBCK. IloBenith, 1o TpukyTHUK ABC piBHOOEIpE-
HUM.

306." IloBeniTh, 1m0 I'paJyCcHI MipHW AYT KoJia, K1 MiCTATHCA
MiK JBOMa ImapajeJbHMMM XOpAaMH, PiBHI.

307." Bepimmuau kBajapata ABCD nexxaThk Ha kKoJi. Ha nysi AB
no3HaueHo MoBiabHY Touky M. [loBenits, mo ALAMD =
=/AMD = /CMB.

308.” KyT npu BepIilinHI piBHOOepeHOr0 TPUKYTHUKA JOPiB-
Hioe 56°. Ha 6iumiii cTOpoHi TPUKYTHHMKA SK Ha AiamMeTpi
no0yaoBaHO IMiBKOJIO, AKe iHIIII CTOPOHU TPUKYTHUKA ALJIATH
Ha TpHU AYyru. SHAULITh I'pPaJyCHI Mipu YyTBOPEHUX AVT.

309.” fIk, KopucTyHOUUCH JHUIIEe KOCHUHIIEM, 3HAWUTHU IIEHTP Ja-
Horo KoJia? OOroBopiTh Ile TUTAHHS B KJaci.

310.” JlaHo KoJ0, Yy AKOMY HOpoBedeHO miameTp AB, i mo3Ha-
yeHo TouKy C mosa kKoaoMm (puc. 102). Ak, KopucTyrouuch
JHIlle JIIHIHKOI0, IpoBecTUu udepe3 Touky C
npAMYy, III0 NOepHeHAUKYJApHa OO IIpdA- oC
moi AB?

311.” JIBa KoJia MaloTh €AUHY CIiJIBHY TOU-

Ky M. Yepes Touky M mnpoBegeHo aBi 4 B
npsaMi, AKi mepeTuHaOTh JaHi Koaa. Tourku
IXHBOTO MIEPETUHY 3 KoJlaMU, BIAMIHHI BiJ
Touku M, cnonyueHo xopaamu. [loBediTsh,

110 I[1 XOpJAu mapaJjesbHi. Pue. 102

312.” Jlo kxojia, onmcaHOro HaBKOJIO TPUKYT-
HuKa ABC, mnpoBeleHO B Toulll B AOTHUYHY, AKa IIepeTHUHAaE
npamy AC y touni D. Biapisok BM — 0icekTpuca TPpUKYT-
Huka ABC. [loBenith, mio BD = MD.

?@ 313.* Jlano Bixpisok AB i KyT o. SHaAITH reoMeT-
puuHe Micie Touok X Takux, mo LAXB=d.

314.% Ilo6ynyiiTe TPUKYTHHUK 3a CTODPOHOI0, IPOTUJIEKHUM Iit
KYTOM i BHCOTOIO, HPOBEJ€HOIO /10 JaHOl CTOPOHH.

315.% IIobynyiiTe TPUKYTHUK 3a CTOPOHOIO, IPOTUJIEKHHUM iit
KYTOM 1 MeaiaHOIO, MPOBEJEHOI0 /10 JaHOI CTOPOHU.

316.* IloOyayiiTe mapajesorpaM 3a IBOMAa CTOPOHAMH Ta KYTOM
MiXK JlaroHajJXsgMMH.
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317.% IIobynyiiTe mapasesorpaM 3a KyTOM i ZBOMa JiaroHaJISAMH.

318.* V mpamoxkyTHOMY TpuKyTHUKY ABC Ha Kareri AC fK Ha
niameTpi mobymoBaHO KOJIO, IO IIepeTHHAE rinmoreHy3y AB
y Toulli E. Yepes Touky E mpoBefeHO JOTHUYHY A0 KoJia, AKa
nepetuHae karter CB y Touri D. JloBeAiTh, 10 TPUKYTHUK
BDE piBHOOEIpeHUIA.

319.* ITano Bigpizox AB. 3Haii[iThL TeoMeTpHUUHEe MicIe TOuoK X
TaKUX, 110 TPUKYTHUK AXB IpAMOKYTHHUIA.

320.* BicexkTpuca KyTa A TpUKyTHUKa ABC IepeTHHAE ONUCAHE
HaABKOJIO HbOT0o KoJo B Toulli D. Touka O — IeHTp BIHCA-
Horo kKoJa TpukytHuka ABC. JloBenits, mo DO = DB = DC.

321.* BicexTpucu KytiB A, B i C TpukyrHnka ABC mepeTuHa-
I0Th OIMCaHe HaBKOJIO HBOTO KOJO B Toukax A,, B, 1 C, Bix-
noBigHO. JloBenits, mo A,B, 1 CC,.

322.% [TobynyiiTe TPUKYTHUK:
1) 3a cTOpOHOIO, TIPOTUIEXKHUM 1M KYyTOM i paZiycoM BIuca-
HOT'O KOJIa;
2) 3a CTOPOHOIO, IPOTUJIEXKHUM i#f KYyTOM i MeaiaHOIO, IIPO-
BeIEHOI0 A0 APYroi CTOPOHH.

LA YYMMOCST 3ACTOCOBYBATY FEOMETPIO

323. ¥V rabmuil mogaHo iH(hopMallil0o IPo CyMapHY KiJIbKiCThb
Mepnasieit, 3100yTUX YKPalHCBKUMM IMKOJISIpaMU Ta IIKOJIAP-
KaMM Ha JedKNX MIXKHAPOAHUX MNPEIMETHUX OJiMIIiagax
y 2023 p. IlobynyiiTe Kpyrosy JAiarpamy, IIo BimoOpaskae
110 1H(opMaIio.

MpegmeT Kinbkicte Meganen
IadopmaTuka 4
dizuka o
Ximig 4
MaremaTuka 6

324. Yuenuna 8 kiacy flpuHa Tak BUKOPUCTOBYE BLIbHUI Bif Ha-
BUAHHSA Yac: JONOMO3i 0aTbKaM BOHA mpucBauye 25 % BiLILHO-
ro yacy, untanao — 30 %, rpi Ha KOMI’IOTepi Ta meperasany
poaukiB B iHTepHeTi — 10 %, nepeOyBaHHIO Ha CBI2KOMY MOBI-
™pi — 15 %, a pemity uacy saiimMaeTbes crioproM. IloboyayiiTe
KPYroBy Aiarpamy, mio BigoOpazkae 1o iH(opMairiio.

issuu-downloader.com



<> MNepla 3agada nepuiol BceykpalHCbKOI oniMniagn IOHUX MaTeMaTukis =~ 73

rOTYEMOCS] 1O BUBYEHHS HOBOi‘WM

325. Ilepumerp TpukyTHuka ABC npopiBHioe 30 cm. Touka 1o-
THUKY BIIMCAHOT'O KoJia 10 CTOpoHU AB miauTh 11 y BigHO-
IMeHH] 3 : 2, paXylouHu Bij BepHmiuHuU A, a TOUKA JAOTUKY 10
croponu BC sBigmanena Big BepmiuHu C Ha 5 cM. 3SHAUIITH
CTOPOHU TPUKYTHHUKA.

326. Ilo Koyia, BOMCAHOTO B TPUKYTHUK B
ABC, 10OpoBeieHO TpU  JOTUUYHI
(puc. 103). IlepuMmeTpu TPUKYTHUKIB,
AK1 Il JOTHUYHI BiATHHAIOTH BiJ JaHO-
ro TPUKYTHUKA, OOpiBHIOWOTH P;, P,

i P;. 3HalJiTh MEPUMETD TPUKYTHU- 4

&
ka ABC. v
327. YcTaHOBITh BUJi TPUKYTHUKA, ¥ AKO- Puc. 103
ro IMEeHTP OIMCAHOT'0 KoJia HAJIEKUTh
MeziaHi.

Pagumo nmoHoBuTH Y nam’ari 3mict nm. 21 i 22 ig OixpydYHHUKaA
«I'eomeTpiga. 7 kiac» 3a mocuaaHHAM abo QR-kozmom Ba'cad.

C' - \ v"
‘{.% PMCVI/‘IT&OHCTPWOMTE, ¢AHTA¢I FE

328. Kiaitumkm kBajapata poamipom 100%x100 kJIiTHHOK poO3-
¢apboBaHo B miaxoBoMy mnopAaky. KBaapar poapisaim Ha
KBaJipaTy, CTOPOHU AKUX MICTATH HEHNApHY KLJIBKICTH KJIi-
TUHOK, 1 B KOXKHOMY TaKOMY KBaJpaTi MO3HAUUJIU I[eHTPaJlb-
HY Raitueky. [{loBemiTh, 110 0iuX i YOpHUX KJIITHHOK IIO-
3HaQ4YeHO MOPiBHY.

127 Kkomm spoBnEHO VPOKY
I

|
lMepwa 3adayvya nepwoi BceykpaiHCbKOI

os1iMniadu FOHUX MameMamukie
CoogiBaeMocs, 110 3agaua 318 Bam cnopobasacs i BU Biguyan
pamicTh ycmixy, po3B’asaBiuu ii. I{sg 3agaua BapTa yBaru Ime u

TOoMy, 1o B 1961 p. came 1Ii YyMOBOIO MOUMHABCA TEKCT IIEPINOL
BceykpalHChbKOL oiMIIiagy IOHMX MaTeMaTHKIiB.
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¥Yzaraji, MmaTeMaTUuHi oJiMmiagu B YKpaiHi MamTh JaBHIO
Tpaauiito. Ilepiia micbKa osliMmiaza IOHUX MaTeMaTHKiB BiiOy-
jgacsa B 1935 p. B Kuesi. 3 Toro uacy muayao noHan 80 pokis,
i 3a 1Ii poKU MaTeMaTUUHi oJliMIiaau cTajml ajisd 6araTboxX Taja-
HOBHUTHX IIKOJAPIB 1 HIKOJAPOK IMEePIINM KPOKOM Ha HIIAXY J0
HayKoBol TBopuocTi. CrorogHi Taki imeHa, Ak O. B. Iloropenos,
C. I'. Kpeita, M. O. KpacHocenscbkuii, B. I'. [Ipiadenna, Bigo-
Mi B yChbOMY HayKOBOMY CBiTOBi. ¥c¢i BOHM B pi3Hi poku Oyam
IIePEMOKI[AMHU MaTeMaTUYHUX oJiMOiang B YKpaiHi.

XoueMoO 13 3a7l0BOJIEHHAM 3a3HAuUMTH, 1[0 i 3apa3 MaTeMa-
TUYHI oJiiMmiaau B YKpaiHi ayske monyisapHi. JlecaTku tucau
INKOJIAPIB 1 IMIKOJIAPOK HAIlol KpalHM Ha Pi3HHUX eTamax 0epyThb
y4yacTh y IIbOMY MaTeMaTHUHoOMY 3MaraHHi. [[o opranizarmii
Ta IPOBeJeHHSA OJiMIiaja 3ajIyualoThb HaAyKOBY Ta OCBITAHCBKY
cuinrpHOTY. CaMe 3aBOAKHU €HTy31adMy Ta mpodecioHarisaMy Iriel
COiIBHOTHU KOMaHJa YKpaiHU TigHO IIpeJcTaBJId€ HAIy KpaiHy
Ha MiKHapOAHHUX MaTeMaTUUHHUX OJIIMIIiagax.

Pagumo #1 Bam, 11001 BOCBMUKJJIACHUKY Ta BOCBMHKJIACHUIII,
OpaTu ydacTh y MaTeMaTHU4YHUX oJiMnoiagax. Huxue mu HaBo-
OIUMO TeKcT Iepiioli BceykpalHCbKOl ojiiMmiagu IOHUX MaTeMa-
TuKiB. BunpobGyiTe cBoi cuiu.

1. V¥V npamMokyTHOMY TpuUKyTHUKY ABC Ha KaTeTi AC AK Ha
JiamMeTpi moOymoBaHO KOJIO, HII0 II€PETHHA€E TiIIOTeHY3Y
AB'y Touni E. Yepe3 Touky E mpoBeleHO AOTUYHY 10
KoJa, gdKa nepeturHae katetr CB y toumni D. IloBeniTs, 1110
TPUKYTHUK BDE piBHOOeIpeHUM.

2. Y momiuHi po3MillleHo n 3y0dacTUX KOJic Tak, IO IepIie
3uenieHe 3 JIPyrum, Apyre — i3 TperiMm i T. A., a oCTaH-
HE — 3 IepmIiuM. ¥ AKUX BUMOAJKaAX MOKYTh pyXaTHCH
KoJieca TaKoOl cUCTeMu?

i 3. O0umMcaiTh KyTH PiBHOOEAPEHOI'0 TPUKYTHUKA, ¥ AKOMY
) IIeHTPX BIHCAHOIO ¥ OIMCAHOI'0O KiJI CHMETPUUYHI BiTHOCHO

IpAMOI, IIJ0O MICTUTH OCHOBY TPUKYTHHUKA.

4. JloBeniTh, 1110 IPW KOKHOMY IILJIOMY 71 BUpPas3 B B P
' O TR v . P 120 24 30

TaKOXX HaOyBae I[1JINX 3HAUeHb.

5. IlobyayiiTe TPUKYTHHUK 3a JBOMAa JaHUMU TOUKaMU, IO €
OCHOBaMHU BHCOT, ONYIIleHUX Ha JB1 CTOPOHHU IIOTO TPHU-
KYTHHKA, Ta IPAMOIO, Ha AKiil po3MiIlleHO HOI'o TpPeTIo
CTOpPOHY.
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10. OnucaHe Ta BNMcaHe Kona
YOTUPUKYTHUKA

O3nHavyeHHA:

Koso Ha3uBaOTh ONMCAHUM HABKOJO YOTHPUKYTHHKA,
SIKIIO BOHO NMPOXOJMTH Yepes3 yci Horo BepIIvHM.

Ha pucysnky 104 300pakeHO KOJIO, ONMCcaHe HAaBKOJO YOTH-
pukytHuka ABCD. ¥ npoMy pasi TaK0oK IOBOPATh, III0 YOTHUPH-
KYTHUK BIIMCAHUM y KOJO.

Teopema 10.1:

K0 YOTHPHKYTHHK € BIHMCAHHM Yy KOJIO, TO cymMa HOro

NPOTHJICKHUX KYTiB mopiBHoe 180°.

Hosedernnsa. © Hexait yvorupukytauk ABCD
BIucano B Kojo (puc. 104). IloBememo, 1o B
LA+ ZC=180° i 4B+ £D =180°.

Ockinbku kKyT™m A i C € BOUCAHUMHU, TO ¢
AA:%UBCD 7§ AC:%UDAB.
A
Maemo: wBCD + UDAB = 360°. D

Tomi LA /C =180°.
AHaJjioriuHo MOJKHa TIIOKa3aT#, II0
LB+ /D =180°. @

Bu 3HaeTe, 1110 HaBKOJO OYJIb-AKOTO TPUKYTHHUKA MOYKHA
onmecatu KoJio. IIpore He OyAb-AKMNA YOTUPUKYTHUK Ma€ TaKy
BJlacTuBicTh. Hanmpukiajn, HEMOMKJINBO OMHUCATH KOJIO HABKOJO
IapaJjejorpamMma, BiIMiHHOIo Bij IpAMOKyTHUKa. PosmizHaBaTu
YOTUPUKYTHUKHN, HABKOJIO AKNWX MOKHA ONHCATHA KOJO, A€
3MOI'y Taka TeopeMa.

Puc. 104

Teopema 10.2 (o6epnena 0o meopemu 10.1):

SAKII0 B YOTHPHKYTHHKY CyMa IIPOTHJICKHHUX KYTIB JOPiBHIOE
180°, ToO HABKOJIO HBOTO MOJKHA OIMCATH KOJO.
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4 Jlosedenns. ® PosrissaeMo 4oTUPUKYTHUK ABCD, y sskoMy
LA+ ZC =180°. [loBememo, M0 HABKOJO HHOT'O MOXKHA OIHCATH
KO0JIO.

IIpunyctumo, 110 HaBKOJIO I[bOT0 YOTUPUKYTHUKA He MOYKHA
omucaTu KoJjo. OnmuiiemMo KoJio HaBKOJO TPUKYTHUKa ABD. 3a
npunyieHHaM Touka C He HaJEKUTh HMbOMY KoJy. Tomy MOXK-
JINB1 Ba BHUIIQJKH.

Bunagok 1. Touka C J1eXuUTh HO3a OIIMCAHUM KOJIOM TpPU-
kyTHUKa ABD (puc. 105).

Hexait cropora BC mneperunae Koao B touni C,. Horupu-
kyTHUK ABC,D Bnucaso B KoJio. Toxi 3a Teopemoro 10.1 orpn-
MyeMo, o LA + ZBC,D =180°. Aje 3a ymoBoro ZA + ZC = 180°.
3Bincu ZBC,D=/ZC. IIpore ns piBHiICTH BHKOHYBaTHCS He
MOJK€, OCKIJIbKHU 3a BJIACTHBICTIO 30BHIIIHBOI'O KyTa TPUKYTHU-
ra ZBCD=/C+ ZCDCH

Orxxe, Touka C He MOKe JIieKaTHU II03a KOJIOM, OMNMCAHUM
HaBKOJIO TPUKYTHUKa ABD.

B B

D D
Puc. 105 Puc. 106

Bunagox 2. Touka C J1eXHUTHb ycepeolHI OIMCAHOTO KoJa
TpukyTHUKa ABD (puc. 106). Mipkyrouu aHaJIoTiuHO, MOXKHa
IIoKazaTu, mo Touka C He MOXe JeyKaTH BCepeauHl pO3raAmy-
BaHOTro KoJa. IlepekoHaiiTecd B IIbOMY CaMOCTiifHO.

TakuM YMHOM, MPUNYCTHUBIIMU, 0 ToukKa C He HaJIEKUTH
KOJIy, OIIMCAaHOMY HaBKOJIO TPUKYTHUKa ABD, Mu oTpumMaau

cylnepeuyHicTs. @

Teopemy 10.2 moxkHa po3raAgmaTH SAK O3HAKY HaJEXHOCTI
YOTUPBOX TOUOK OJHOMY KOJIY.

SIKI10 YOTUPUKYTHUK BIMCAHO B KOJO, TO iCHy€e TOYKa, PiB-
HOBiZjlajieHa BiJ yCiX #oro BepIlInH (IIeHTP ONMCAHOTO KO0Ja).
[ITo6 3HaliTHM I TOUYKY, AOCTATHBO 3HAWTU TOUKY IEPETHUHY
cepeJUHHUX IepIeHAUKYJAPIB [IBOX CYCIAHIX CTOpPiH YOTHUPU-
KYTHHKA.
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O3HaAYeHHA:

Koso Ha3sMBaoOTh BIHCAHMM Y YOTHPHKYTHHEK, AKIIO
BOHO JOTHKAETHCS 10 BCiX MOro CTOPIH.

Ha pucynaky 107 300pakeHO KO0JIO, BIIMCaHe B YOTHUPHUKYT-
HUK ABCD. ¥V 11iboMy pasi TaKoK I'OBOPATh, II[0 YOTHPUKYTHHUK
ONMHCAHUM HABKOJIO KoOJIa.

KdD

Puc. 107 Puc. 108

Teopema 10.3:

KO0 YOTHPHKYTHUK € ONMCAHHM HABKOJO KO0JIa, TO CyMH
MO0 NMPOTHJIeKHUX CTOPIH PiBHI.

Hosedenna. © Hexail yorupukyTHuk ABCD onucaHo HaB-
koJio Kojaa (puc. 108). Hosememo, mo AB + CD = BC + AD.

Touku M, N, P, K — TOUKU JOTHUKY KoJia 10 CTOPiH YOTH-
PUKYTHHUKA.

OcKiJIBKU BiJIPpiBKU AOTUUYHUX, IIPOBEJAEHUX M0 KoJia uepes
OHY TOUKY, piBHi, To AK =AM, BM =BN, CN =CP, DP = DK.
Hexait AK =a, BM=b, CN =&, DP =d.

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

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

Otr:xe, AB+CD=BC +AD. @

Bu 3HaeTre, 1m0 B OyAb-AKHII TPUKYTHUK MOKHa BIIMCATH
KoJio. IIpoTe He OYAb-AKUIT YOTUPUKYTHUK MAa€ I[}0 BJIACTUBICTD.
Hampukana, HEMOXKJIUBO BIUCATH KOJIO B IIPAMOKYTHUK, Bij-
MiHHUM BiJ KBajapaTa. PosmidzHaBaTU YOTUPUKYTHUKM, V fAKi
MOJKHa BIIMCATU KOJO, ae 3MOI'y TaKa TeopeMa.

issuu-downloader.com



issuu-downloader.com

78 § 1. HoTMpUKYTHUKM <>

Teopema 10.4:

AKmo B ONyKJIOMY YOTHPMKYTHHUKY CYMH IPOTHJIEKHUX
CTOPiH PiBHi, TO B HHOT0 MOSKHA BIHMCATH KOJIO.

IlosedenHsa. ® PosrnssaeMo onyKJInit 4oTupukyTHUK ABCD,
y akomy AB +CD=BC +AD. [loBefiemo, III0 B HBOI'O MOYKHa
BIIMCATH KOJO.
Hexaii GicekTpucu KyTiB A i B nepertu-
B ¢, C HawTtbcd B Touli O (puc. 109). Toxi Tou-
ka O piBHOBigmanena Big cropin AB, BC
0) i AD. Otxe, icHye KOJIO i3 IIEHTPOM Y TOUY-
i O, AKe JOTHUKAETHCA JO0 TPHOX IIUX CTO-
A — piH.
D, D IIpunycTumo, 1o I1ie KOJIO HE JAOTUKA-
erbcAa o croponu CD. Tomi MoXXauBiI Ba
Puc. 109 BUMIAIKY.

Bunagok 1. Cropona CD He Ma€ CHLIBHHX TOYOK 3 IIO-
OyZoBaHUM KOJIOM.

IIpoBegemo gotuuny C,D, napajuejabHo cTopoHi CD (puc. 109).
Yorupukytauk ABC,D, onucaHo HaBKOJIO KoJia. Toji 3a Teope-
moio 10.3. oTpumMyemMo, HI0

AB+C,D,=BC,+AD,. (1)

IIpore 3a ymoBoIO

AB+CD=BC+AD. (2)
Bigmimemo Bix piBHocTi (2) piBHieTh (1):
CD === ClD1 :BC 2 BCI S A.D _ADlo

3BifcM MaeMo:

CD-C,D;=C,C+D; g QD=C,C+D,D+C,D,.

Il piBHicTBH cylepeuuTh TBEPKEHHIO, JOBeJIeHOMY B KJIO-
yoBili 3amaui m. 1.

Ot:xe, cTopoHa CD moBHHHA MAaTU CII1JIbHI TOYKHU 3 PO3IJid-
IYBAHUM KOJIOM.

Bunanmgoxk 2. Cropona CD mae aBi cmijibHI TOUuKHU 3 moOyaoBa-
HUM KOJIOM.

Mipkyroouu aHAJOri4YHO, MOYKHA IIOKaszaTu, 1o cropoHa CD
He MO’Ke MaTH [Bi emijbHI TOuKM 3 mobygoBaHuM KojoM. [lepe-
KOHaWTecs B IIbOMY CaMOCTilHO.

TakuM UYMHOM, NPUNYCTUBIIN, IO IT0OOyZOBaHEe KOJO He
OOTUKAEThCA J0 cTopoH CD, MU OTpuMaau cylepeuHicTs. @
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SAKIMO YOTMPHUKYTHUK ONHNCAHO HaABKOJO KoJia, TO iCHYe
TOUKa, PiBHOBiAZaJieHa BiJ ycix #oro cTopiH (IleHTP BIIXCAHOI'O
koJa). II1o6 3HAWTH III0 TOUKY, AOCTAaTHLO 3HANTH TOUKY Iepe-
TUHY OiCeKTpHC ABOX CYCiAHIX KYTIB IIbOI0 HUOTUPUKYTHUKA.

/

3ATAYA. (o3HAKa HAJEXKHOCTL YOTHPHOX TOUYOK
onHomy kKoJay). Touku A, M, N, B Taki, mo ZAMB = /ZANB,
npuuyomy Touku M i N JjiexaTh B OJHLM IiBOJIOMIMHI BifHOC-
Ho npamoi AB. IloBeniTs, 1o Touku A, M, N, B nexaTb Ha
OJTHOMY KOJIi.

Poszeé’aszanna. Hexan LAMB =
= /ANB = o. HaBkoso TpukyTHuka AMB
onumiemo kKojo (puc. 110). Hexaii C —
NOBiTbHA TOUYKAa KoJIa, AKa He HAJNEXHUTh
ny3i AMB. Toxai dorupukytTauxk ACBM
BIIMCAaHO B KoJjo. 3Bigcu ZC =180° - .
Maemo: ZC + £ZN =180°. Otixe, 3a Teope-
Mo 10.2 HaBKOJIO yoTUpPUKyTHUKA ACBN
MOXKHa onucaTu Kojio. OCKilTbKM HABKOJIO
TpUKyTHUKA ABC MOMXHA ONHUCATHU TiJIbKU
OJlHE KOJI0, TO I[bOMY KOJIy HaJeXaTh AK
TouKa M, Tak i Touka N. 4

Puc. 110

1. flke KONO Ha3MBaKTb ONUCAHUM HABKOJIO YOTUPUKYTHUKA?

H 2. Y 9KOMYy BUMaakKy roBopsiTb, WO YOTUPUKYTHUK BNUCAHUN
y kona? 3. Aky BnacTmMBiCTb MalOTb KyTU HOTUPUKYTHMKA, BNuca-
HOro B Kono? 4. 3a sK0Oi YMOBM HABKONO YOTUPUKYTHMUKA MOXKHA
onucartu Kono? 5. Ake Kono HasMBaKTb BNUCAHUM Y YOTUPUKYT-
HUK? 6. Y 9koMy BUNaaKy roBOPATh, WO YHOTUPUKYTHUK ONUCAHUIA
HaBko10 Kona? 7. Ky BNaCTUBICTbL MalOTb CTOPOHM YOTUPUKYTHU-
Ka, OnMcaHoro HaBkoso kona? 8. 3a AK0l YMOBU B YOTUPUKYTHUK
MOXHa Bnucatu Kono?

« [ nPAKTHYHI 3ABAAHHS]

329.° HakpecniTh IpAMOKYTHHK 3i cTopoHamMu 2 cM i 3 cM.
OnuiniTe HaBKOJIO HBOI'O KOJIO.

330.° HakpeciaiTs 0BinbHY piBHOOIUHY Tpameriro. ONUIIITH
HABKOJIO Hel KOJIO.

331.° HakpeciTs piBHOGIUHY Tparelrito 3 GiIbIIIOI0 OCHOBOIO 6 cM,
0iuHOI0 cTOpOoHOK 4 cM i KyTom 60°. BoumriTe y Hel KoJo.

332.” HakpecaiTes TOBLIBHHI KBaapaT. BOUIIITE Yy HBOrO KOJIO
¥ ONHUIIITE HABKOJIO HBOT'O KOJIO.
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80
ﬁ BIPABU

333.° Yu MoskHaA omMcaTH KOJIO HABKOJIO YOTHPUKYTHHKA ABCD,
AKINO 1oro Kytu A, B, C 1 D BiAnoBiIHO JOPiBHIOIOTh:
1) 90°, 90°, 80°, 100°; 3) 50°, 70°, 130°, 110°?
2) 90°, 80°, 90°, 100°;
OOr'pyuTyiiTe Ballly BiJlIOBib Ta OOrOBOPITH ii 3 OJHOKJAC-
HUKaAMU ¥ OJHOKJIACHUILSIMHU.

334.°” Y mMo:kHa OIMCATH KOJIO HAaBKOJIO YOTUPUKYTHUKA ABCD,
AKII0 Moro kytu A, B, C i D BiAIIoBiIHO NPOIOPIIiHHI yncIaM:
1) 3, 8, 11, 6; 2) 4, 5, 4, 2?

335.° IToBeniTh, IO MOKHA ONHMCATH KOJO HaBKOJIO:
1) 6yab-sKOr0o IPAMOKYTHHKA;
2) O0yab-AKol piBHOOIUHOI Tparerlrii.

336.° fIka TouKa € IEHTPOM K0JIa, OIHCAHOI'0 HAaBKOJIO HIPSIMO-
KYTHUKAa?
OG6r'pyHTyiiTe Ballly BiJIIOBiJb Ta OOTrOBOPiTH 11 3 OJHOKJAC-
HUKaAMU 1 OJHOKJACHUILSIMMU.

337.° Yu MoKHA OImMCATH KOJIO HAaBKOJIO pomM0Oa, AKUN He €
KBajapaToM?
OOr'pyHTyiiTe Ballly BiAIIOBiAb Ta OOrOBOPiTH i1 3 OJHOKJIAC-
HUKaMHU # OJHOKJIACHUILIMMU.

338.° V .nmpamoxytauky ABCD Bimomo, 1mo AB=12 cwM,
ZCAD =30°. 3mHanmiTh pagiyc KoJia, OIHMCAHOTO HAaBKOJO
IaHOTO IPAMOKYTHHUKA.

339.° Yu MosxHA BOHUCATH KOJO B YOTHPUKYTHUK ABCD, akiio
moro croponu AB, BC, CD, AD BignoBifHO NOPOIOPIIiiHI
YyucIaM:
m T, 8, 12, 11; 2)84,,.12, 8, 11?2
OG6r'pyHTyiiTe Ballly BifIIOBifL Ta OOrOBOPiTH il 3 OJHOKJIAC-
HUKaAMU M OJHOKJIACHUISAMIU.

340.° Cyma IBOX IMPOTHJIEKHHX CTOPiH UYOTHPUKYTHHUKA, OIU-
caHOT'0 HaBKOJIO KoJia, AopiBHIOE 18 cM. S3HAWUAITh mepuMeTp
OaHOTO YOTUPUKYTHUKA.

341.° Biuna cTtopoHa piBHOGiUHOI TpameIlii gopiBHIoe 7 cMm. YoMy
IOPiBHIOE IIEPUMETP HaHOl Tpamerii, AKIIO B Hel MOKHA
BIIMCATU KOJIO?

342.° YV vorupurytauky CDEF, y skuii MO;KHa BIIHCATH KOJIO,
CD=6cm, DE=8 cm, EF =12 cm. 3naiigite cropony CF.

343.° IloBeniTh, 1110 B OyAb-AKHI poMO MOXKHA BIIMCATH KOJO.
SIka To4YKa € IleHTpOM KoJia, BIMCAHOTO B poM0O?
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344.° Yu MoKHa BOHCATH KOJO B IlapajejorpaM, SAKHHA He €
pomboMm?

345." Ilix AxkuM KyToM BHAHO OiUHY CTOPOHY Tpamellii i3
IleHTpa BOucaHoro koja? Ik Bu aymaeTe, oMy 1A 3ajada
aHaJsioriuHa go 3amaui 49?7 OO6roBopiTh Ile MIUTAHHA B KJaci.

346." OguH i3 KyTiB pomba nopisHioe 60°, a GiabIIa JiaroHaab —
24 cMm. 3HaHAiTL pajiyc KoJa, BIIMCAHOTO B JaHU poMoO.

347." [loBeniTh, M0 KOJU B IPAMOKYTHUK MOKHa BIIUCATH KOJIO,
TO Iel NPAMOKYTHUK € KBaJpaToM.

348." JloBeniTh, 110 KOJX HABKOJIO poM0a MOYKHAa OIIMCATU KOJIO,
TO Ilel poM0 € KBaJpaToM.

<«» 349." Cropona AD uvorupukytHuka ABCD e piameTpoM
Ko0JIa, OIIMCaHoro HaBKoJo Heoro, LABC =108°, ZBCD =132°.
3naninite kytu BAD, ADC, CAD, BDA.

350." 3HaligiTh KyTU YoTUPUKyTHUKA MNKP, BOuCcaHOTO B KOJIO,
Aakmo LMKP =58°, LMPN =34°, ZKMP =16°.

351." PiBHOOIUHY Tpameliil0 BINCAHO B KO0JIO, IIEHTP AKOIo Ha-
JIKUTh OAHINA 3 ocHOB. KyT MixK agiaroHanaMu Tpamerrii,
MIPOTUIEXKHUN 1i GiuHiM cTOpoHi, mopiBHIOE 56°. SHAUTITH
KYTH Tpamerrii.

352." Bucotu BM i CK roctpokyTHOro TpukyTauka ABC nepe-
TuHaThcA B Touli H. JloBemitw, mio Touku A, K, H i M
JleXaTh Ha OJHOMY KOJIi.

353." ¥V mpaMOKYTHY Tpallellil0 BIMCAHO KO0JO. TouKa JOTHUKY
IinuTh 0iAbHly OIUYHY CTOPOHY Ha BiApPi3KU 3aBIOBKKHU 8 CM
i 80 cM. 3HaNOiTL mepuUMETp OaHOl Tpamelii, AKIIO pajiyc
BOHCAHOTO KoJa aopiBHIoe 20 cM.

3564." ¥V npAMOKYTHY Tpamellil0 BONCAHO K0Ji0. ToYKa JOTHUKY
JiIATH OinbIly OiYHY CTOPOHY Ha BIAPI3KU 3aBAOBXKKH 3 CM
i 12 cm. 3HaAWAITE pajiyc BIHMCAHOI'O KOJIa, SKIIO IEePUMETP
Tpamellil JOpPiBHIOE 94 cM.

395."” lleHTp KoJa, ONHMCAHOI'O HABKOJIO Tpalellii, HaJeXUThb
OinpnIiii ocHOBi, a OiuHa cTOpPOHA MOPiBHIOE MEHIIIIM OCHOBI.
3HalAiTh KyTU Tpamelii.

396.” [liaronanp Tpamellii, BOHCaHOl B KOJIO, JOpiBHIOE d. Biuny
CTOPOHY BHUAHO i3 IleHTpa OIHMcaHOro Koja mimg xyrom 120°.
3HaW/IITh cepeHIO JIiHiI0 Tpalelii.

357.” BiuHi cTOpoHU Ta MeHIIIa OCHOBa PiBHOOIUHOI Tparmerii
nopiBHIOIOTE 6 cM, a oguH 3 i KyTiB fopiBHIOE 60°. 3HANAITE
pajziyc KoJja, OOMCAaHOTO HABKOJIO JaHOI Tparelii.

358.” 3 noBisbHOI Touku M kKartera AC NpAMOKYTHOTO TPUKYT-
HuKa ABC onymieHo nepneHauKyaap MK Ha rinoteHy3y AB.
HoBenits, mo LMKC =/ZMBC.
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359.” 3 poBinbHOI TouKu O, AKa HAJEXKUTh IOCTPOMY KYTY A,
ajie He HaJeXUTh MOro CTOpPOHAM, ONYIIEeHO HepHeHAUuKYJIs-
pu OB i OC Ha ioro cropouu. lHosenits, mjo LZOAB = Z0CB.

360.* Bicektpucu BK i CM TtpukyrHuKa ABC NepeTHHAIOTHCA
B Toulri O, ZA =60°. 3maigite KyTr CMK.

361." BicexTpucu MA i KB tpuxkytanka MNK nepeTHHAIOTh-
ca B Touni O, touku A, N, B i O nekaThb Ha OJHOMY KOJIi.
3HauAITh KyT N.

362.* Tloza MpAMOKYTHUM TPUKYTHHKOM ABC Ha iioro rimore-
Hy3i AB mnobynoBano kBaapatr ABFD. JloBeaiTs, 10
ZACO = Z0OCB, pe O — TouKa IlepeTHHY AiaroHajeil KBa-
apara.

@ 363.* Bepmuuu A i B TpukyrtHuKa ABC i3 mpsmum
KyToM C KOB3alTh II0 CTOPOHaAX IIPAMOTO KyTa 3 BepIu-
Hoo P (puc. 111). Homenits, mio Touka C
IIp4 IIBOMY HEPEMIIYETHCA IO BiAPi3KY.

&
364.* 3 noBinbHOI TOukm M, AKa HAJNEKUTH

KYTY 3 BepIINHOIO A, ajle He HaJeXXUTh HOoro
CTOpPOHAaM, IIPOBeIeHO HeplneHAuKyasapu MP
i M@ no cropiH kyra. I3 Touku A mpoBeieHO
neprneHguKkyasap AK no Bigpiska PQ. Iloe- P B
nite, mo ZLPAK = /ZMAQ.

365.* Ha 6iuHMX cTOpoHaX Tpamelii, V SKY
MOJKHa BIHcCaTU KOJIO, SAK Ha JAiaMeTpax
1nmo6ymoBaHo aBa KoJja. JloBemiTh, IO IIi KoJa MalOTh OIHY
CITIJIbHY TOYKY.

Puc. 111

A

(X0 BIPABW /17151 MOBTOPEHHS

366. Y tpurkyrtuury ABC Bigpisok AD — OicekTpuca. Yepes
TouKy D TpoBeJleHO HpAMY, AKa ImapaJjejbHa cTopoHi AC
1 mepeTuHae cTOopoHy AB y Touri E. Yepe3d Touky E 1mpo-
BeJleHO IIpAMY, fKa [apaJjielbHa cTOopoHi BC i mepeTuHae
ctopoHy AC y toumni F. IloBexits, mo AE =CF.

367. Bucora BM pomba ABCD, omyiieHa 3 BepIINHU TYIIOr'O
KyTa Ha cTopoHY AD, neperuHae aiaroHanb AC y toumi K,
Z/BKC = 64°./3naiinitTe Kyt ABC.

P PUCYIITE, KOHCTPYIONTE, GAHTASYHTE

368. Yu MoskHa KBagpaT po3pisaTd HA TUCAUYOKYTHUK i 199 n’artu-
issuu-downloader.com RyTHI/IRiB?
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m SABOAHHA Ne 1

Bigi, 3 akux aume OIWUH ITPABUJIBHUN. Butepits
IpaBUJBLHUN BapiaHT BiAHOBiji.

1.
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«[MEPEBIPTE CEBE» B TECTOBIV ®OPMI

3aBpanHa 1-10 mMaroTh IO YOTHMPU BapiaHTH BiAllo-

AxuM 13 HaBeJeHHUX CIIOCO0IB MOXKHA IO3HAUUTH
YOTUPUKYTHUK, 300paskeHuil Ha pucyHKY 1127

A) MPQN; N
B) QMNP;
B) NPMQ;
T') QNPM. M
P
Q
Puc. 112

. ki KyTU MoKe MaTH YOTUPUKYTHHUK?

A) Yortupu Tynux KyTu;

B) yotupu rocTpux KyTH;

B) aBa Tynux i IBa NpAMUX KYTH;

I') iBa npaMUX KyTHU, OAUH I'OCTPUHA KYT i OGUH TYIMUH KYT.

Y 4YOTUPUKYTHUKY KOKHA CTOPOHaA MOPIBHIOE OJHIN 1 Ti
camiii iioro pgiaroHaji. Yomy JOpPiBHIOIOTH KYTHU YOTUPH-
KYTHUKA?

A) 60°, 60°, 120°, 120°;

B) 60°, 120°, 90°, 90°;

B) 90°, 90°, 90°, 90°;

I') 150°, 30°, 150°, 30°.

. BicekTpuca kyra mapajiejorpaMa AiJIUTh MOr0 CTOPOHY HaB-

niy. YoMy AOpiBHIOIOTH CTOPOHM HapaJjiejiorpamMa, AKIIO MOTro
nepuMetrp popiBHe 30 cm?

A) 5 cm, 10 cm; B) 7 cm, 8 cm™;

B) 6 cm, 4 cwm; I') 3 cm, 12 cm.

. HoTUpUKYTHUK € IapaJjieJiorpaMoM, AKIIO:

A) y HBOTO € [Bi Hapud piBHUX CTOPiH;

B) y HBOTO € 1Bi mapu piBHUX KYTiB;

B) kokHaA agiaroHas b AiJIUTHL HOT0 HA [ABa PiBHUX TPUKYT-
HUKU;

I') y HBOTO TPU CTOPOHU piBHI.
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6. flke 3 maHUX TBep/sKeHb HeIlpaBUJIbHe?
A) YoTupuKyTHUK, AKHI OJHOUYACHO € i pombGoM, i mpsaMo-

KYTHUKOM, — KBajJpar;

B) nmapanenorpaM, y SKOro JiaroHaji piBHI ¥ IepHeHAUKY-
JIApHI, — KBajapar;

B) nmapanenorpam, y SKOro Bci KyTHd OpAMi i giarosHaJi pis-
Hi, — KBaJpar;

I') pom6, y sskoro miarosHaji piBHi, — KBajpar.

7. Y tpukytHuKy ABC Touku M i N Hajle)XaTh BiAIIOBiIHO CTO-
poHam AB i BC. Bigpidox MN € cepeIfHBOIO JIiHi€I0, AKIIO:
A) MN || AC;

B) MN = %AC;

B) MN = %AC, ZBNM = ZBAC;

I') MN = %AC, ZBNM = £ZBCA.

8. AKy 3 maHUX BJIACTUBOCTEH HEe MOXKe MaTH Tpamernid?
A) IIpoTunexxkni KyTH piBHI;
B) piaronaJsii piBHI Ta mepHeHAUKYJIAPHI;
B) onuH i3 KyTiB mpu OinbIniii ocHOBI OGinbkIIMii 3a OOUH i3
KYTiB IIDHM MEHIIIi OCHOBIi;
I') cepegnsa ninia Tpanerii AopiBHIOE i1 BUCOTI.

9. BumcaHi KyTH OJHOTrO KoJia pPiBHi, AKIIO BOHWU:
A) ciuparoThCsa HA OOHY XOPAY;
B) maoTh cnijibHY BepHIUHY;
B) cnuparoTbca Ha OOHY AYIY;
I') maTh COiIBHY CTOPOHY.

10. HaBkoso ywotupukytauka CDEF onucaso koyo, ZCDF = 80°,
/ZDEC =30°. Yomy popiBHIOE KyT DCF?
A) 50°; B) 70°;
B) 110°; [ )790°.
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n FTOTYEMOCAH O TEMATUYHOIO OLIHHOBAHHA

1.° 3uaiifiTe KyTH mapajiejorpama, AKI0 OAUH i3 HUX Ha 32°
OLIBIINI 32 APYTHIA.

2.° JIBi cTopoHHM mapaJjejiorpaMa BiTHocATbCA AK 2 : 3. SHAUIITE
OlJIBIIY CTOPOHY IlapaJjejiorpaMa, SKINO HOoro ImepuMeTp HOo-
piBHIOE 20 cM.

3.° Iliaronaui npaMokyTHuKa ABCD mepeTtuHaioTbcs B Touri O,
BC=8cvm, BD=12 cm. OOuMcHiTh HmepuMeTp TPUKYTHUKA
AOD.

4.° Opun i3 KyTiB pomba gopiBHIoe 40°. 3HalAiTe KyTH, fAKi
YTBOPIOE CTOPOHA pomba 3 MOro AiaroHaJIsiMU.

5.° YoMy [IOpiBHIOE MEePUMETP TPUKYTHUKA, cepenHi JiHii SKoro
nopiBHIOWOTE 8 cm, 7T cm i 10 cm?

6.° OmHa 3 ocHOB Tpamelil gopiBHIOE 20 cM, a cepeiHs JIiHiA
Tpamnerii — 16 cm. 3HalAITE APYTrY OCHOBY Tpamelii.

7. Ha giaromani AC mapajnenorpama ABCD nmo3Hauuiu Touku M

i K Tak, mo AM =CK (touka M JeXWUTh MijK TOuKaMu A
i K). Hosenirs, mo BM = DK.

8. BuainiTe Kyt yoTupukyTtHuka ABCD, BOucaHoro B KoJio,
AKIO0 AACD =52°, ZCBD =48°, /B8 =34°.

9. OcHoBu piBHOOIUHOI Tpamellii gopiBHIOIOTE 8 cm i 18 cm,
a AiaroHasib € 0OiCEKTPUCOI0 ii Tymoro Kyta. SHaUAITh Iepu-
METp Tparelii.

10.° S8HaiiAiTh pajiyc KoJjia, BIIMCAHOTO0 B IPAMOKYTHY Tpalielfiio,
OCHOBM KOl nopiBHIOIOTE 30 ¢cM i 20 cm, a Oinbina OiuHa
cTopoHa — 26 cM.

11." Kyt npu BepiuuHi piBHOOeIpeHOro TPUKYTHUKA HOPiB-
Hioe 40°. Ha ocHOBI TPUKYTHUKA K Ha AiaMeTpi ImodymoBa-
HO MiBKOJIO, sIKe iHIIi CTOPOHU TPUKYTHUKA AIIATH Ha TpU
OIyru. 3HaWUOITh TpaAycHY Mipy Ayru, sAKa HaJeKUTb TpPU-
KYTHHUKY.

12.” CepenHs JiHiA piBHOOIUHOI Tpamelii gopiBHIOE 8 cM, a ii
niaroHaJsi meprHeHAUKYJAAPHI. SHAWAITH BUCOTY Tpalelrii.
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u OJIOBHE B NMAPATPA®I1

Cyma KyTiB YOTMPHMKYTHHKAa
CyMa KyTiB YOTHPHUKYTHHKa JopiBHIOE 360°.

Ilapanexorpam

ITapanenorpamMmoM Ha3uWBaOTh YOTUPUKYTHUK, Y AKOTO KOXKHI
1Bl IPOTUJIE’KHI CTOPOHU IlapaJjesbHi.

BnacTtuBocTi mapaxemxorpamMma

e [IporunexkHI CTOPOHM IlapaJjejorpamMa piBHI.

e [IporunexkHi KyTu mapaJjejiorpaMa piBHi.

e Jliaronasii mapaJiejiorpaMa TOYKOK IIePeTUHY JiJAAThCA
HaBIILJI.

Bucora mapaJjexorpama

BucoTtorno mapasesiorpamMa Ha3WBalOTh MEePIEHAUKYJIAD, OIY-
IIeHUU 3 OyAb-AKOl TOUKHU IIPAMOi, KA MiCTUTH CTOPOHY Ta-
pajiejiorpamMa, Ha IIpAMY, 1110 MiCTUTh MPOTUJIEKHY CTOPOHY.

O3Haku mapaJjiejiorpaMma
e fKII0 B YOTUPUKYTHUKY KOXKHi ABI IPOTUJIEKHI CTOPOHH
PiBH1, TO Ileil YOTUPUKYTHUK — MapaJjejorpam.
e SIKIO B YOTMPUKYTHUKY [Bi NPOTUJIEXKHI CTOPOHU PiBHI
Ta mapaJiejibHi, TO ILled YOTUPHUKYTHUK — [apaJiejiorpaM.

e SKNI0 B YWOTHPUKYTHUKY JiaroHaJji TOUYKOI HEpeTHUHY MIi-
JIATHCA HABILJI, TO e}l YOTHUPUKYTHUK — IlapajieJorpaM.

IIpaMokyTHHEK

IIpaMoKyTHUKOM Has3WBalOTh IlapajejiorpaM, y AKOI'o Bci
KYTU OpAMi.

Oco06auBa BIACTHUBICTH HPIMOKYTHHUKA
Hiarosnasi NpAMOKYTHUKA DPiBHI.

O3Haku NPAMOKYTHHKA
e fIKmio oxMH 13 KYTiB mapaJjielorpamMa IpAMUN, TO Ieit
nmapaJjejiorpaM — IPAMOKYTHUK.
e fIkmio gaiaroHasi mapaJjejorpamMa piBHi, TO Ilell mapaJeJio-
rpaM — TPAMOKYTHHUK.
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Pomo

PomboM HazumBaroTh mapaJiejiorpaM, y SKOro BCi CTOPOHU
piBHi.

OcobdmmBa BiIacTHBiCTH poMOa
Hiaronaji pomba nmepueHIAUKYJIAPHI Ta € OiceKTpucaMu 1oro
KYTiB.
Osnaxku pomoba
e fIxkmio giaromasii mapaJjesiorpaMa IepHOeHAUKYJAPHiI, TO
Iell mapajejorpaMm — pomo.
e fxkmio agiaroHanp napaJjieJorpamMa € 0iceKTpUCO HOro
KyTa, TO Ileil mapaJjejiorpam — poMmo.
KBaapar
KBagpaToMm Ha3suBawTh NIPAMOKYTHUK, ¥ AKOTO BCi CTOPOHM!
piBHi.
Cepennsa JiHIiA TPUKYTHUKA
CepeHBOIO JIiIHIE TPUKYTHUKA HAa3WBAIOTh BiJIPi30K, AKHUI
CIIOJIyYa€E CepeAuHM ABOX HOro CTOPIiH.
BnacTuBicTh cepeaHbOl JiHII TPMKYTHHUKA

CepenHa JiHiA TPUKYTHUKA, SKa CIOJyYae CEepeIUHHN IBOX
MOT0 CTOPiH, NapaJjejibHa TPEeTili CTOPOHl1 Ta JOPiBHIOE i1
IIOJIOBUHI.

Tpanemisa
Tpamnenieo Ha3UBalOTh YOTUPUKYTHHUK, V AKOT0 ABI CTOPOHU
napaJjejibH1, a AB1 1HIIII He mapaJjieJibHi.

Bucora Tpanemii
Bucororo Tpamnenii HasuBaTh NepPHEeHAUKYJIAP, ONYINEeHUN
3 OyAb-IKOI TOUKU TPAMOI, AKa MICTHUTHL OJHY 3 OCHOB, Ha
npAMY, IO MiCTUTh APYTY OCHOBY.

CepenHsa JiHiA Tpamemii
CepenHbOIO JIiHIE€IO Tpamelil Ha3MBAOTh BIIPi30K, AKUM CIO-
Jy4yae cepeIuHM 11 O1YHUX CTOPiH.

BracruBicTh cepeaHbol JiHII Tpamerril
Cepennsa JiHig Tpaleljil IlapajieJibHa OCHOBAM 1 JIOPiBHIOE
MOJIOBUHI 1XHbOI CYMU.
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IHeaTpabHMH KYT KOJIa

IlerTpasbHUM KyTOM KoOJia HasUBAIOTh KYT 3 BEPIIUHOIO
B IIEHTPi KoJia.

Brucamuii KyT KoJa

Brnucanum KyToM KoJia Ha3zMBAIOTh KYT, BepIIHHA AKOr0 Ha-
JIEKUTHh KOJY, a CTOPOHH IEePeTUHAITHL KOJIO.

I'pagycHa mipa BOIMCaHOTO KyTa KoOJa
I'pagycHa Mmipa BOmcaHOro KyTa JOPiBHIOE IMOJIOBHUHI rpajayc-
HOI Mipu Ayru, Ha AKY BiH COHPAETHCH.

BnacTuBOCTI BIMCAHUX KYTiB

e BrnucaHi KyTu, AKi cnupamTbcAd Ha OOHY U Ty caMy Ayry,
piBHi.
e Brnucanuii KyT, AKN# ciupaeThed Ha giaMmeTp (IIiBKOJIO), —
IpAMUNA.
Koo, onncane HABKOJIO YOTHPHUKYTHHKA

Koso Ha3dmBaiOTh ONMCAaHUM HAaBKOJIO YOTUPUKYTHUKA, AKIIO
BOHO IPOXOAUTH Uepe3d yci Horo BepIlIUHU.

BracTuBicTh YOTHPHMKYTHHKA, BIUCAHOTO B KOJIO

SIKI10 YOTUPUKYTHUK € BIHCAHUM y KOJIO, TO cyMa MOro
. . (o]
NPOTHJEKHUX KYTiB AopiBHIOE 180 .,

Osnaka YOTHPHKYTHHKA, HABKOJ0 AKOr0o MOKHaA OIMHCATH
KOJIO

SKIO B YOTUPHUKYTHUKY CyMa ITPOTUJIEKHUX KYTiB HOpPiB-
HIOE 180°, TO HABKOJIO HHOT'O MOXKHa OIIMCATH KOJIO.

ROJIO, BIIMCAaHe B YOTHPHRYTHHUK

Koo HasuBaoTh BIMCAHUM Y YOTHUPUKYTHHK, SKIIO BOHO
JIOTUKAETHLCA M0 BCiX HOIr0 CTOpPiH.

BaacTuBicTh KOJIa, OIIMCAHOT0 HABKOJIO YOTHPHUKYTHUKA

SIKII0 YOTUPDUKYTHUK € ONMCAHUM HABKOJIO KOJIa, TO CyMHU
MOro MPOTUJIEKHUX CTOPiIH PiBHI.

O3naka YOTHUPDUKYTHHEKA, ¥ AKHH MOJKHA BIIMCATH KOJIO

SIKII0 B OUYKJAOMY UYOTUPUKYTHUKY CYMU IIPOTUIEKHUX
CTOpPiH piBHiI, TO B HHOTI'O MOKHa BIHCATHU KOJO.



NMNOAIBHICTb TPUKYTHUKIB

A :

OnaHysaBsLun maTepian uboro naparpadga, Bu Ai3HAETeCs nNpo Bnac-
TUBOCTI BiZlPi3KiB, sKi NapanensHi NPAMi BIATUHAIOTE HA CTOPOHAX
KyTa. | X

Bu HaBuuTeCHa cepen TPUKYTHUKIB 3HAX0OUTH TaKi Lo MaloThb O[HaKOBY
dopmy, ane pizHi poamipu. :
' O3HANOMUTECH 3 BNACTUBICTIO XopAa, ki neper ﬁarmbcq, i BNaCTUBICTIO
LOTUYHOI | CIYHOI, MPOBEOEHNX A0 KOJa Yepes OLHY TOHKY. |
LisHaeTecs, sKi TPUKYTHUKM HA3WBaIOTh NOAiOHUMM, | HABYMTECH 3a-

CTOCOBYBATM iXHi BAACTUBOCTI. ) 'y |
& B

11. Teopema Paneca.

eyl

TeopeMa Npo NPonopLiiHi BiApi3kn  [Hrs sy

@ (Teopema d1.1 (meopema Paneca);

Axmo mapajegbHi NpaMi, SKi MepeTHHAITh CTOPO-
HM KyTa, BiITHHAIOTh HA OAHIN HOTr0o CTOPOHI piBHI
BiIPi3KH, TO BOHM BiITHHAIOTH PiBHI BiIAPI3KH # HaA
IPyTiii MOTO CTOPOHI.

TToeedenHsa.© Hexait maemo Kyt AOB (puc. 113). Bigomo,
mo OA =AA,=A,A;=AA =..., ABI|AB, A,Bl|A;B,
AB.||AB,, ... . [loBegemo, 1110

OB, =BpB,=B,B,=B,B, =....

IIpunyctumo, mo OB, # B, B,.

Hexait cepenuHoro Biapiska OB, €
nesaxa Touka C,. Toxi Bigpisoxk A C, —
cepefiHa JiHiA TpukyTHUkKa A,0B,.

3Bincu AC, || A,B,. Orxe, uepes
TOUKY A, IPOXOAATH JBi mpaAMi, Iapa-
JenpHl npamiin A,B,, 0 CyIepeuyuTh
aKcioMi mapaJieJIbHOCTI IPAMUX.

Mu otpumanu cynepeuHicts. Takum
unHOM, OB, = B B,.

Puc. 113 IIpunycrumo, mo B B, # B,B,.
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Hexaii cepepunoio Bigpiska B,;B; € geaka touxka C,. Toxi
Binpisok A,C, — cepelns niHia Tpamneuii A,A B B,.

3Bigcu A,C, || A,B,. Takum umHOM, Yepe3 TOUKy A, Ipo-
XO[ATh ABl NIpaAMi, IapaJiejibHiI npamiit A,B,.

Mu orpumanu cynepeuHicte. OTixe, B B, = B,B,.

Amnajioriuso foBogATh, o B,B,=B,B, iT. 5. @

O3nauenna:

BinHomeHHAM ABOX BiApi3KiB HA3WBAKTH BiIHOIIEHHS |
IXHIX JTOBKHMH, BHPa’K€eHUX B OTHHUX 1 THX caMHMX OJIMHHUIIAX
BHMIpY.

_—

SAkmo, Hanpukaag, AB=8 cm, CD =6 cM, TO BigHOIIIEHHA

: __ . 8 AB 8
Bifipiska AB 1o Bigpisdka CD nopiBHIOE Py 3anucyoTh: Fr = P
AB 4
PO0T0 — =—,
CD 3
AB CD A i
Skmro = , TO T'OBOPATH, IO Biapisku AB i CD mpo-
AlBl ClDl

nopuiini BigmosigHo Bifgpiskam A B, 1 CD,.

AHaOriyHO MOKHa TOBOPHUTH PO IIPOHOPIIiliHICTH 6iJbIIOI
AB _ £ _ MN .
AlBl ClDl MlNl
roBOpPATH, 10 BiApisku AB, CD, MN npomnopiiiiHi BiAIOBigHO
Bigpiskam A, B,, C,D,, M,N,.

KLJIBKOCTI BifpiskiB. Hampuknaa, AKII0

Teopema 11.2 (meopema npo nponopyiiiHi 6i0pi3Ku):

Armo mapajenpHi NMpAMi NEePeTHHAIOTH CTOPOHH KyTa, TO
BiIpi3KH, IO YTBOPWJIMCHA HA OJHIN CTOPOHI KyTa, IPOIOP-
HiifHI BiAMOBIZHMM BIApi3KaM, 0 YTBOPWJIMCHA Ha JIPYTriH
CTOPOHI KyTa.

Hexait cropoHu KyTa MON mepeTHYTO NapaJjeIbHUMHU IIp-
mumu AA, 1 BB, (puc. 114). Teopema cTBepaxKye, II0:

OA  AB OA OB OB _ AB

= £ 2) —=— 3) = ;
OA, _AB, OB, AB,

1) ;
OA, OB,
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Puc. 114 Puc. 115 Puc. 116

IloBHe HoBefeHHs TeOopeMH IIpPO HPOIOPIiiiHI BiApPiBKH BU-
XOAUTh 3a paMKH IIKIJIbHOIO Kypcy reomerpii. Mu HaBememo
IOBeleHHs IJII OKPeMOI'o BUIIAAKY.

( IoBenemo nepiny 3 HaBeAeHUX piBHocTed (iHIML ABiI JOBOAATH
aHaJIOTiuHO).

Hexait gia BigpiskiB OA i AB icHye TaKuii BiJIpi3oK 3aBIOBIK-
KA [, AKUN yKJIaJaeThcA Iijie UHUCJIO pa3iB Yy KOKHOMY 3 HUX.
Maemo: OA=ml, AB=nl, ne m i n — JnesdAKi HaTypaJbHi YHca.

Toni Bigpisku OA i AB MoXHa IOJLJIUTH BiAIMOBIAHO Ha m
i n piBHUX BiJIpi3KiB, KOXXHUN 3 AKUX JOpPiBHIOE L.

Yepes KiHII oTpUMaHUX BiApi3KiB IIpoBegeMO IIpAMi, mapa-
nesabHi npsamiit BB, (puc. 115). 3a Teopemoro Paseca 11i npami
ninaTte Biapiskm OA, i A B, BiAnosifHO Ha m i n piBHUX Bif-
piskiB. Hexalli Ko:xXHUI 13 IUX BiApi3KiB JopiBHIOE [ . 3Bifcu

OA, = ml; AB, =nl,.

OA l 0) OA OA
Maemo: —— = 22T 2 =ml1=,ﬁ. 3Bigcu =—1,
AB nl n AB nlyj  n AB A B
. OA AB
Tonmi = ;
OA, AB,

Yomy K HaBeleHI MipKyBaHHS He MOJKHa BBa)KaTH IIOBHUM
noBeeHHAM TeopeMu? Piu y Tim, 1m0 He A1 OyAb-IKUX IBOX
Bipi3KiB icHye BifIpi30K, IO BMiIlaeThcAd B KOXKHOMY 3 HUX
I[ijile ymcjao pasiB. 3okpeMa, anad BiapiskiB OA i1 AB takuit
BipidoK Mo:Ke i1 He icHyBaTu. J{loBefeHHA OJA IILOTO BUIIAAKY
BUXOAUTH 3a MEKi po3risgayBaHoro kypcy. @

Axmo pucysHok 114 gomosHuTH npamoio CC,, mapajielbHOIO
npamiit BB, (puc. 116), To, Mipryloun aHaJIoriuHO, OTPUMAEMO,

AB BC
HaOmpUKJIamd, II0 =

AlBl - Blcl .
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92 § 2. [NoaibHICTb TPUKYTHUKIB V

danec Minercbku
(6n. 625 — 6n. 547 po H. e.)

[aBHborpeubkuii ginocod, y4eHun,
Kyrneub i gepXaBHUW gisy. Noxoauvs
3 Mineta — nopty B Manin Asii Ha
y3bepexxi Ereficbkoro Mopsi.

Teopema 11.2 3anuiniaeTbcAd COPaBEAJIUBOI0, AKIIO 3aMiCTh
CTOPiH KyTa B3ATHU IBiI OyAb-AKiI mpsami.

@ (Teopema 11.3:

Yeci Tpu MeiaHH TPHKYTHHKA NEePEeTHHAIOTHCA B OfI-
Hill TouIlli, AKA MIJIUTHh KOKHY 3 HUX Y BiIHOINEHHI
2:1, paxyrouu BiJ BepIIMHU TPUKYTHHUKA.

a4 Hoeedenna. ® Ha pucynky 117 menianu AA, i BB, Tpu-

kyTHUKa ABC nepetuHawThcsA B Touli M.
HoBsenemo, mo Meaiana CC, TaKoK NPOXOAHUTH Yepe3 TOU-

BM._AM CM 2

Ky M i =
MB, MA, MC, 1
B B
A, €
K
A Bl @ A Bl C
Puc. 117 Puc. 118

IIposenemo B K || AA,. Ockineku AB, = B,C, To 3a TeopeMoIo
Cc
®aneca A,K = KC, T00TO 4 =§. Ockineku BA, = AC, TO
1
BA, 2

v, 3a TeopeMoIo IIPO IIPOIOPLIiiHI BipisKy oM
' MB, AK 1

AK 1
Takum umHOM, MeniaHa AA,, mepeTwuHawoouu Meniany BB,
OinuTh 11 y BigHOIIEHH1 2 : 1, paxyrouu Big BepHmiuHHU B.

issuu-downloader.com



V 11. Teopema ®aneca. Teopema Npo NPOMNOPLIVHI BiAPI3KN 93

a AmnanoriuHo MoOKHa JoBecTu (3po0iTh IIe caMOCTiiiHO), IO
Mmezniana CC, Takox AiIuUTh MejiaHy BB, y BijHoileHHi 2:1,
paxyiouu Big BepmuHu B (puc. 118).

A 11e o3Hauae, 1[0 BCi Tpu MeJiaHU TpuUKyTHHKa ABC mpoxo-
IATHh Uepe3 OHY TOUuKy. Mu moBesu, 110 IIf TOUYKA AiJIUTH Mejia-
Hy BB, y BigHomieHHi 2 : 1. AHaJIoriyHo MOKkHa [I0BeCTHU, IO I
TOUKa MiuTh y BigHomenHi 2 : 1 Takoxx megianu AA, i CC,. @

Ha pucysky 119 zo6paxkeno TpukyTHuk ABC. Touka D Ha-
JIe:KUTh cTopoHi AC. ¥V npoMy pasi roBopfAThb, 1[0 cTopoHUu AB
i BC nmpuaararoTs BiamoBigHOo A0 BiapiskiB AD i DC.

E
B
B
% 1
A ° a
D A D C
Puc. 119 Puc. 120

Teopema T4 (é6nacmugicmbsv Oicexmpucu mpuxym-
HUukKa):

BicekTpHca TPHKYTHHKA JiJIUTh HOT0 CTOPOHY Ha BIiApPi3KH,
MPOIOPIiHHI MPMJIETJIUM OO0 HMUX CTOPOHAM.

Hosedennsa. © Ha pucyaky 120 Bigpizox BD — 6GiceKTpu-

AD DC
ca TpukytHuka ABC. IloBegeMo 0O —=—.
PUKY HoBenemo, 111 = =

Yepes Touky C npoBeaeMo OpAMY, IapaJelbHy npamii BD.
Hexait mpoBeneHa npsama nepetuHae npamy AB y Touni E. Kytu
1 i 2 piBHI AK pPi3HOCTOPOHHI IIpu NapajielbHUX NpAMUx BD
i CE rta ciuniit BC; xkytit 3 1 4 piBHiI AK BiANOBiAHI IIpu mapa-
JeabHUX npamMux BD i CE ta ciuriii AE. OCKinbKH BifIpi3oK
BD — oicekTpuca TpukyTHurka ABC, to Z4=/1. 3Biacu
L2 = /3. Toni TpukyTEuk CBE piBHOOeApeHUI 3 pIBHUMHU CTO-
pomamu BC i BE. 3a TeopeMOK HIpPO NPOIOPIIiiiHI Bigpisku

-A—D—D—C-. Ockinsku BE = BC, 1O %=D—C

AB BE BC'
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94 § 2. [NoaibHICTb TPUKYTHUKIB V

SAHAYA. IloxiniTe maHuil BiApi3oK Ha TPH PiBHUX BiIpisku.

Poszé’a3annsa. Yepes kinenb A naHoro Bifipiska AB mpose-
nemo npomiab AC, AKWN He HaJIeKUTh npamiin AB (puc. 121).

Puc. 121

Ilosrauumo Ha npoMeHi AC noBinbHY Touky A,. IloTim mo-
3HAYUMO TOYKH A, 1 A, Tak, mod AA =A A, = AA,.

IIpoBenemo Binpisoxk A,B. Yepes Touku A, i A, mpoBejeMo
IpAMi, MapajienabHi npaMiii A, B. BoHu nepeTUHaTIMYTh Bi/Ipi30K

AB y Toukax B, 1 B, BigmosifjHo. 3a TeopeMoio Paieca
AB, =B B, =B;B. 4

1. Chopmynionte teopemy Paneca. 2. Lo Ha3mBaloTb BigHO-
LWEeHHSAM ABOX Biapi3kiB? 3. Y akoMy BUNagKy roBOpsThb, WO Bif-
piskn AB i CD nponopuinHi Bigpiskam A.B, i C,D,? 4. Chdopmy-
NonNTEe TeopemMy Npo NPonopuinHi Bigpisku. 5. ChopmynionTte
TEOpeMy Mpo nepetuH mepiaH TpukyTHUKa. 6. Chopmynonte
BNACTMBICTb BiCEKTPUCKU TPUKYTHUKA.

hd
¢ V@_{ MPAKTUYHI 3AB£L@H

369.° HakpeciTh BOBLILHNN Bifpi3oK i mOAiIiTh #Horo Ha I’ ATh
PIBHUX YaCTUH.

370.° HakpecniTh AOBiTbHMN Bifpidok i momimiTe iforo Ha cim
PiBHUX YaCTHUH.

371.° HakpeciTh J0BLILHUN Bifipizok AB i mobyayiiTe Ha HHOMY
Touky C TtarRy, mo AC:CB=2:1.

372.° HakpecsaiTs moBiibHME Bigpizox CD i mobyayiiTe Ha HEOMY
Touky E Taky, mo CE : ED=1:5.
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V 11. Teopema Qaneca. Teopema NPo NPONOPUINHI BigPI3kK1 95

T BPABY

373.° Ha pucysry 122 OA,=AA,=AA;=A;A,, AB | AB,]|
|| A;B; || A,B,, OB,=3 cm. 3HaliaitTe Biapiskm B;B,, OB;,

BBy,
A \C
B
A
0 u
B. ‘B, ‘B, IB, F E D
Puc. 122 Puc. 123
374.° Ha pucysky 123 AB=BC, EF =5 cm. 3HaligiTe Bifpi-

30K ED.

375.° 3uaiiniTe BigHOMIeHHA BifgpiskiB AB i CD, akmio 1XHi I0B-
’KUHHU BIiAIOBiHO MOPiBHIOOTH 12 cm i 18 cm. Yu 3mMiHUTHCA
Ile BiTHOIIeHHS, SAKIIO0 JOBXWHHU JaHUX BiJpi3KiB BUPa3UTU B
nenuMeTrpax? v minimerpax? OOroBopiTh Ile IUTAaHHSA B KJaci.

376.° Yu nponopuiiiai Bigpisku AB i CD BignmoBigHO Bigpiskam
EF i MK, aknio:
1) AB=16cm, CD=6 cm, EF =24 cm, MK =9 cw™m;
2) AB=8e¢em, CD=20cm, EF =10 cM, MK =35 cm?

377.° Cepen BinpiskiB AB, CD, EF, MK, PS BubGepiTh yoTuUpH
BiIpidKU Tak, 00 ABa 3 HUX OYJM IIPONMOPIiMHUMU JTBOM
iHmuM Bigpiskam, Akio AB=3 em, CD =16 cm, EF =18 cwm,
MK =36 cm, PS =6 cM.

378.° Ha pucyuky 124 BD||CE, AB=16 cm, BC=6 cm, AD =
=8 cM. 3HaiaiTh Bigpisok DE.

C
6
B

16

\W'3 D &

Puc. 124
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96 § 2. NoaibHICTb TPUKYTHUKIB V

379.° Ha pucynky 125 A B, || A,B, || AB,, A,A;,=9 c™, AA;=
=15 cm, B,B,=6 cMm. 3HaiigiTh Biapisok B,B;.

Puc. 125 Puc. 126

380.° Ha pucyuxky 126 DE || AC, BE =10 cwm, Bigpizox BD y aBa
pasu Oinbmwmit 3a Bipisok AD. 3HaiigiTe Bigpisok BC.

381.° IIpsama, napaJyienbHa cropoui BC tpukyTtHuka ABC, nmeperu-
Hae #oro cropony AB y Tourni M, a cropony AC — y Touti K,
AM =9 cm, BM =6 cm, KC=8 cMm. 3HalJiTh Biapisdox AK.

@ 382.° IlosexiTh, 110 cepenHs JiHiA TpukytHuUka ABC,

napaJjeJsibHa ¢TOpoHiI AC, AIIUTH HABILI OyAb-AKUN BiIpi3oK,
AKUU CIOoJIyda€ BepIIuHY B 3 NOBLIBHOI TOYKOIO CTOPO-
Hu AC.

383.” BincTaHp Bil TOUKM IEepeTHHY AiaroHajel MIpAMOKYTHUKA
o 1ioro O1JIBINIOL CTOPOHU AOPiBHIOE 7 ¢cM. SHAUAITH JOBXKUHY
MEHIIIOl CTOPOHU IPAMOKYTHUKA.

384.° Bucora piBHOCTOPOHHLOIO TPHUKYTHUKA HopiBHIOE 12 cM.
Ha sxkii1 BificTaHl BiJi CTOPiH TPUKYTHUKA PO3TAIllOBaHA TOUKA
nepeTuHy ioro OicekTpuc?

385.° Megiana CD tpukytHuka ABC popiBHIOE 9 cM. 3HAUIITE
Biapisku CO i1 OD, ne O — Touka HepeTUHY Me/iaH TpU-
KyTHUKa ABC.

386.° Binpisoxk BD € GicekTpucoro TpukyTHuka ABC, AB =40 cwm,
AD =30 cm, CD =12 cm. 3HaiigiTe cTropory BC.

387.° Bigpizok AM — bicekTpuca TpukyTHuKa ABC, AB =48 cm,
AC=32 cm, BM =18 cm. 3Haigite ctopory BC.

388." Kinmi Bizmpiska, SAIKUIl He IEepeTHWHAE JaHy INIpAMY, Bil-
najieHi Bif miel mpAmoi Ha 8 cm 1 14 cm. 3HAUAITE BiJicTaHb
BiJl cepeWHU IBOI'0 Bifpidka m0 maHol npamoi. [lomipkyiite,
AK POo3B’sA3aTU I[I0 3aJauy Yy BUNAAKY, KOJHU JaHUHN BiIPi30OK
Oyne nmeperuHaTu npamy. OOroBopiTh 1[I0 CUTyaIllilo B KJiaci.

389." Bincrans Big cepenunu xopau BC gpo piamerpa AC nopiB-
Hioe 3 eM, £BAC =30°. 3uaigite xopay AB.
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V 11. Teopema Qaneca. Teopema Npo NPONOPLUINHI BigPI3KM 97

390." Bigpisdok BM — Bucora pomba ABCD, nipoBeieHa 10 CTO-
pouu AD, LA =45°, AM =8 cm. 3HAUAITH BiJIcCTaHb BiJ
TOUKW NEepeTHuHY AiaroHajeil pomba fo cTopoHu AD.

391." ¥V tpuxkyraury ABC Bigomo, 1mo AB = BC, AC =8 cMm, Bi-
pisok AD — wmepniaHa, Bigpisok BE — Bucora, BE =12 cwMm.
I3 Touku D onyineHo nepneHaukyaap DF Ha ctopony AC.
3HauaiTe Bigpisdok DF i kyT ADF.

<«>» 392." Cropona AC tpukyTHuka ABC npopiBHIOE 24 cM.
Cropony AB mofifuau Ha YOTUPU PIBHUX BiApPi3KH Ta ue-
pe3 TOYKU IIOJiJly MpoBeJau IpAMi, mapajejbHi cTopoHi AC.
3HaUAITh BIIPi3KHU MUX IMPAMUX, AKI HaJeXaThb TPUKYTHUKY.

393." OcHOoBU Tpamnelii gopiBHIOIOTE 16 cm i 28 cm. OgHy 3 Oiu-
HHUX CTOPiH IOALJINJN Ha TPU PIBHUX BiJ[PI3KU Ta Uyepe3 TOU-
KM IIOJ1Jy IPOBeJIU IpAMi, IIapajielbHl OCHOBaM. 3HAWJITH
BiIPi3KM I[MX NPAMUX, AKI HajdeKaTh Tpalellil.

394." Cropony DE tpukyTHuka DEF mnofinuayd Ha TPU PiBHUX
Bi/Ipi3KM Ta 4yepe3 TOUYKHU IIOJiJy MPOBeJX NPSAMi, mapaJielibHi
cTtopoHi DF. 3HaliTh BIAPi3KHU I[UX NPAMUX, AK1 HaJAeKaTh
TpukyTHUKY DEF, akiio DF =15 cwm.

395." lloBenitTh, 110 cepelHs JIiHiA Tpamelii aijauTe ii aia-
roHAaJIi HaBIILJI,

396." Cepenna miHiga MK Ttpamnenii ABCD nepeTuHae miaro-
Haab AC y Ttounlli £, ME =4 cm, EK =6 cM. 3HaliJiTh OCHOBH
Tparerrii.

397." [liaronasi Tpamemnil nmepeTUHAaIOTHh 11 cepegHio JiHiI0 MK
y Toukax F i F. JloBexmits, mo ME =KF.

398." OcHoBH Tparerii JopiBHIOWOTL 12 em 1 22 cm. 3HAUITH Bij-
Pi3KH, Ha AK1 AlaroHajii Tpanelii JiJATh 11 cepefHIO JIiHiO.

399." Ha pucysry 127 AE| BF||CM ||DK, AB=25cm, BC=
=20 cm, CD=35cm, EK =48 cm. 3Haiaites Biapisku EF,

FM i MK.
400." Yeped Touky D, mo3HaueHy Ha E |p
cropoHi AC Tpukyrauka ABC, npose- M g

JIIeHO TIPAMY, AKa IapaJjejibHa CTOPOHi
AB i neperuHae ctopony BC y Tou-
ni E. 3maigites Biapisok BE, sKIIo

AD:DC=5:7, BG& 30 cm. =iz JB 4C D
401." Touku M i K — cepeIUuHU CTOPiH
AB i AD napanenorpama ABCD sBiaro- Puc. 127

BimHO. JloBeniTh, 110 TOUKA IIEPETUHY
npAaMux BK 1 DM nanexuth giaroxHanui AC.
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98 § 2. NoaibHICTb TPUKYTHUKIB V

402." foBeniTh, 1110 KOJHU Bl MeJiaHMU TPUKYTHHUKA PiBHIi, TO
Iell TPUKYTHUK PiBHOOEIpPEHUI.

403." ¥V TpurkytHuxky ABC (AB = B(C) nposBemeHo Meniany AM
i Bucory BH. 3Haiiaite Bucory BH, akmnio AM =45 cwm,
ZLCAM = 30°.

404." [Tano Biapidok AB i Touky O, fKa He HAJIEKUTh IIPA-
miit AB. IlobyayiiTe TPUKYTHUK, OJA AKOT0 Bipidok AB €
CTOPOHOIO, a Touka 0 — TOUKOIO IlepeTUHy MefiaH.

405." Bigpizok BD — 0bicekTpuca TpurytHuka ABC, AB =28 cwm,
BC =20 cm, AC =36 cm. 3HaaiTe Biapisku AD i CD.

406." ¥ tpukytHUK ABC Bunucano pom6 CDEF Ttak, nio kyt C
y HUX cHoinbHU#, a BepumimHu D, E i F pomba HaJexXaTh
BigmoBigHOo ctopoHam AC, AB i BC TpukyTHUKa. 3HAUMAITH
croponu AC i BC, axmjo AE =30 cm, BE =12 cMm, a nepuMeTp
TPUKYTHUKA JopiBHIOE 105 cMm.

407." CTopoHU TPUKYTHHKaA AOPiBHIOIOTH 39 cMm, 65 ¢m i 80 cm.
Komo, eHTp SAKOro HaJEeXUTh OLJIBIITNA CTOPOHI TPUKYTHUKA,
IOTUKAETHCA M0 ABOX iHIMUX Woro cropidn. Ha AKi Bigpisku
I[EHTP I[LOr0 KOJIa JIiJIUTh CTOPOHY TPUKYTHHKA?

408." YV piBHOOeapeHOMY TPUKYTHUKY BHCOTa, IIpOBeleHa [0
OCHOBU, OOpiBHIOE 42 cM, a OCHOBa BiJTHOCUTHCA A0 OiUHOI
ctopoHu aK 6 : 11. 3gaiigiTe pagiyc Koja, BIIMCAHOTO B Ja-
HUN TPUKYTHUK.

409." BiuHa cTopoHa piBHOOEApPEHOTo TPUKYTHUKA HJOPiBHIOE
60 cm, a IeHTp BOMCAHOTO KoJia AiAUTh MeJlaHy, IPOBeIeHY
10 OCHOBHU, y BigHomieHH1 12 : 5. 3HAUAITh OCHOBY TPUKYT-
HUKA.

410.” Touxka D — cepeguna ocHoBu AC piBHOOEIPEHOI'0 TPU-
KyTHUKa ABC. Ha cTtopoHi AB mo3Hauuiu Touky M Tak, IO
AM : MB=2:7. ¥ akoMmy BigHomieHHI npsima BD piinth
Bigpisox CM?

411.” Y piBHOOenpenomy TpukKyTHUKRY DEF nposenu Bucotry EC
10 HOro OCHOBM Ta Ha OiuHil cTopoHI EF mO3HAUUJIU TOU-

Ky A. Binpisku EC i DA nepetuHaioThcA B Toulli O, Ipuyomy
AO : 0D =3:8. 3ranfiTs BigHomneHHA FEA : AF.

412.”" Ha ctoponi BC tpukyTHuka ABC mo3HaueHO TOUKYy M
Tak, mo BM : MC=3:10. ¥ sKoMy BiJgHOIIEeHHi Biapi-
30Kk AM pinuth meniany BK tpukytHuka ABC?

413.”" Ha cropoHi AB tpukyTtHuka ABC 1mo3HaueHO TOUuKy M
Tak, 0 AM : MB=4: 3. ¥ akoMy BifHoIlleHH1 MeniaHa BK:
1) ginutes Bigpisok CM; 2) minutbed Biapiskom CM?
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414.” IloBeniThb, IO BiIPi30OK, AKUM CIIOJIYyUYa€E CepeAHM aia-
iX ITiBpi3HMUIIL.
415.” Jlano Bifgpi3km a, b, c. [lobyayiiTe Bigpi3ok x Takwuii, 10
Bix=01e

416.” Yepes Touky O, AKa HaAJEXKUTh JaHOMY KYTY, IIPOBEIITH
BiIpi30K, KiHIII AKOro HaJieXXaThb CTOPOHaAM JaHOrO KyTa Ta
AKUN giautbesa Toukoro O: 1) HaBmia; 2) v BigHoOIIeHHI 2 : 3.

417." IloOGynyiiTe TPUKYTHUK:

1) 3a CTOPOHOIO Ta KyTaMH, K1 I[I CTOPOHA YTBOPIOE 3 Me-
JiaHaM#u, IPOBeJeHUMM A0 ABOX 1HIIUX CTOPiH;

2) 3a ABOMa MeJiaHAMM Ta KYTOM MiXK HUMU;

3) 3a BHCOTOIO Ta MeJiaHOI0, NPOBEJEHUMMU M0 OJHi€el CTO-
POHH, 1 KYTOM MiX IIi€¥0 CTOPOHOIO Ta MeJiaHOI0, IIPO-
BeJIEHOIO /10 1HIIIOI CTOPOHU;

4) 3a TpbOMa MeJiaHaMWU.

418.” IlobynyiiTe TPUKYTHUK:
1) 3a cTopoHOIO Ta MeJiaHaMH, ITPOBEJEHUMH [0 JIBOX iHIIINX
CTOPiH;
2) 3a BHUCOTOIO, ITPOBEAEHOIO A0 OAHiel 3i cTOpiH, i MemiaHa-
MU, IIPOBEIEHUMM 0 ABOX 1HIIUX CTOPIiH.

A

419.” Ha cTopoHax KyTa A IO3HAUEHO TOUKH

AB AC
? B,, Bf&mi,, C, Tax, 1o 1 o 1
BIB2 CICZ

(puc. 128). Mosexits, mo B,C, || B,Cs- B

420.* BicekTpuca 30BHIIIHLOrO KyTa OPH BepIIN- R
Hi B TpukyTHuka ABC nepetuHae npomiab AC
y Touni D. IMoBexnits, mo AB : BC=AD :CD.

2

Puc. 128

& BrPABYM ANS MOBTOPEHHS

421. Cropona kBazapata ABCD popiBHioe a. Ha nys3i AC koja
13 11leHTpOM B, pajgiyc SKOro JIOpiBHIOE @, II03HAUEHO TOUKY K
Taky, mo ZBEC =75° 3HalaiTe Bigpizok AE.

422, JliaroHa/b Tpanelil NepneHAUKYIAPHA A0 11 OCHOB, TYIIUH
KyT, IpUJIErJuil Ko 6iabirnoi ocHOBHU, AopiBHIOe 120°, GiunHa
CTOpOHA, MpUJerjia Ao IIboro Kyra, — 12 cM, a OijabIna ocHO-
Ba — 16 cM. 3HaWAITh cepedHIO JIiHiIO Tpamelrii.
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U PUCYATE, KOHCTPYIONTE, OAHTASYTE

423. PiBHOCTOPOHHiNI TPUKYTHUK HOKPUTO II'AThMa MEHIIUMH
PiBHUMHU MiX c000I0 pPiBHOCTOPOHHIMH TPUKYTHHUKaMu. [lo-
BeJiTh, IO AJIA IIOKPUTTS JOCUTH 1 UOTHUPHOX TAaKUX TpU-
KYTHHKIB.

=" Konm 3POBNEHO YPOKU'

ITepwa xwinka, axka ompumana
0OKmMoOpCbKUlL CMyninbs

Mano Oysio B MUHYJIOMY KIHOK-YUEHHUX, a IIle MeHIIe —
MaTeMaTuKUHB. III1AX KIHOK [0 HayKU OYB Ay:Ke BaKKUM.
IIpore meAKi 3 HUX YIIePTO HPOIAOBKYBaJIU BCyIeped TPaAUIiAM
3aliMaTHCs CaMOOCBiTOIO, OOpPOTHUCA 3a 3LiHMCHEHHSA CBOIX Mpiii.

ITosnaitomumocsa 3 Enenorw Jlykpeliero Koprapo Ilickomia —
[IepIIIOI0 KIHKOIO V CBiTi, fIKA cTajla CTYAeHTKOIO YHIBEPCUTETY it
oTpuMaJia CTYOiHb AoKTopa (ismocodii. BpaxoByroun ob6cTaBUHHU
KUTTA B XVII croumiTTi #I 0o0Me)KeHI MOMKJIMBOCTL KIHOK y Ti
yacH, Ie AOCATHEHHA BPa’ka€ CBOEI0 BEJIUUYYIO.

Enena Hapoamnaca 5 depBHA 1646 poxky y Benerili B 3HaT-
Hiil poauHi [)xanbartictTu KopHapo Ilickomii. 3aBOAKU cBOEMY
IIOXOJKeHHI0 1 OararcTBy EieHa oTpumana 4yaoBy BceOiUuHY
OCBITY.

=

P o

b EneHna Jlykpeuis
KopHapo lMickonisa
(1646-1684)
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MoxnnBo, BOHa He JocArja 0 BeIMKHX YCIiXiB, AKOM He
MaJjia OUBOBUM)KHHX 3Jai0HocTeii. Ii1 Jjlerko paBajimcsa iHo3eMH1
MOBH, BOHAa MouyaJjla BHUBUATH iX y Billi ceMu poKiB i 3aciy-
)kmaa 3BaHHA Oraculum Septilingue (ceMuMOBHUI oOpakKy.).
Kpim pigHOl MOBM BOHA BiJIbHO TOBOpHJA JIATUHOIO, I'PEIIBKOIO,
apabchkoi0, (hpaHIY3bKOIO, icIaHCHKOI Ta iBpuToM. IlizHire
BUBYAaJIa MaTeMaTUKy, (imocodiro, Teosoriro. Takox AiBUMHA
3axXoILIIOBajlacid MY3HMKOIO: I'paJjia Ha apdi, KiaaBecuHi, KJaBi-
KOpJi, CKpumili, nucajga my3uky. ¥ Bifi 20 pokiB 3axonunacs
(hisuKoI0, aCTPOHOMi€I Ta JIIHI'BICTHUKOIO.

Konu Enena Bupimmia migroryBaTu AUCEPTAIlilo Ha 3400yTTA
CTyIeHsA AoKTopa OorocyoB’sa B llagyaHChKOMY YHiIBEpCHUTETI,
IIpo Ie Mi3HaBCA MICIIEBHUM €MHCKOIN 1 BUCTYIHUB IIPOTH IIHOTO
JIUIIIe TOMY, III0 BOHA »KiHKa. IIpoTe 3aBIAKH THUCKY 3 Pi3HUX
OOKiB oMy 1 MiclieBUM OOrocjioBaM AOBeJOCS IITH Ha YacTKOBI f
noctynku: EmneHi O0y0o 103BOJIEHO IIPEeTeHAYBATHU Ha OTPUMAaH-
HA JOKTOPCBKOro cTyneHA 3 (inmocodii. Bora mpoitmina Kypce
HaBUaHHA B YHiBepcureTi, micada yoro 25 uepBHA 1678 poky
IpeacTaia mepen BUeHOIO panor B cobopi Ilaxgyi. Ha icouri
Oy OPUCYTHI IIpeAcTaBHUKU YHiBEpPCUTETY, Hpocthecopu Becix
(hakyabTeTiB, CTYAeHTH, OiNbIIiCTE ceHaTOpiB BeHemnil, a TaKoX
barato rocreit 3 yHiBepcuteTiB Bosousi, Ilepymxn, Puma i Hea-
nmoJysa. JiHKa mpeicTaBUja JIaTHHOIO ,zmcep'ran;ilo, IIPUCBAYEHY
HeIIPOCTUM MHUTAHHAM, IIOB’S3aHUM i3 IpaIsAMU AplCTOTeJIﬂ.
Ii cayxanu 3 BelIHMUYe3HOIO yBaroio, i, KoIu BOHa 3aKiHUYMIA,
i OIJIECKHU 1M BPYUYUJIU BCi aTpuOyTH: OOPYUKY, HAKUIKY
3 TOPHOCTAE€BOT0 XyTpa 1 JIaBpOBUM BiHOK, AKUM y JaBHUHY Ha-
ropokyBann noetiB. Ilizuime Eneny 6yyio o6paHO UJIeHKUHEO
OaraTb0X €BPONEMCHKHUX aKaJeMill HayK.

HacrynHi micte pokiB Enena RopHapo nmpucBATHIa HayKo-
Bifl miAAMIbHOCTI, BUKJaLaHHIO MareMaTuku B IlagyaHcbKoMy
VHiBepcuTeTi Ta 6JIaroAifHOCTi, JOCATHYBINMN B yCiX ImuX cdepax
YMMAJINX YCIIiXiB.

Enena momepna 26 gunuas 1684 poky Big TyOEepKYJILO3Y
1 6ysna moxoBaHa B Ilagyi. ¥ mboMy MicTi Ha TepuTOpii yHiBep-
CUTETY HA YecTh CJIABETHOI KIHKHU OyJia BCTaHOBJIEHA CTATY.

3aB3ATiCTh, IPAIbOBUTICTh, HAIOJEIJINBICTh, BMIHHA [0-
cAratu Oakanol metu HEiaenu Jlykpenii Koprapo Ilickomia Bu-
KJIMKAIOTh IIOBary Ta 3aXOMJIEeHHA 1 MOKYThb CJIIYTYBaTU 3pa3sKoM
I BCiX HACTYOHUX MHOKOJiHB.
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12. NoAiOHI TPNKYTHUKM

Ha pucynry 129 Bu GauuTe 3MeHIIIeHe 300pakeHHs OOK.Ja-
OUHKW IIiIpyYHHKa 3 TeoMeTpii. ¥Ysaraji, y IOBCAKIAEHHOMY
JKUTTI BU 4acTO CTUKaeTecsd 3 00’€KTaMU, IKi MalOTh OJHAKOBY
dopmy, ane pisHi posmipu (puc. 130).

Puc. 130

l'eomeTpuuHi ¢irypu, AKi MarTh OJHAKOBY (GopMy, Ha3uBa-
10Th momioaumu. Hanpukiazn, noxibHuMu € Oyab-AKi ABa KoJia,
IBa KBaJpaTu, ABa PiBHOCTOPOHHIX TPUKYTHUKHU (puc. 131).

O o /\ /Q\m\
N O

1 1

Puc. 131 Puc. 132

Ha pucynry 132 3o06paxxeHo TpukyTHuku ABC i A BC,,
y AKUX piBHI KyTu: A =/A, ZB=/B, ZC=/C,.
Cropornu AB'i A B, nexarTs npoTu piBHEUX KyTiB C i C,.

Taki cTopoHU Ha3MWBalOTh BiAMOBiMHMMU. BiTIOBIAHUME TaKO0XK
e cropoHu BCW, BC,, CAi CA,.
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(

O3HaAYeHHA:

JIBa TPMKYTHMKH HA3HBAIOTh IMOJIOHMMH, AKINO 1XHI KyTH Bij-
MOBITHO PiBHI Ta CTOPOHHM OJHOI0 TPHMKYTHHKA IIPOIMOPIiAHI
BiIMOBITHMM CTOPOHAM [APYroro TPUKYTHHKA.

Hanpukinana, Ha pucyHKy 133 300paskeHo TpukKyTHuUKu ABC

AB
i AB,C,, y akux LA=/LA, £ZB=/B, ZC=4C, i ——=
AlBl
BC CA . —
= = = 2. 3a O3HAUEeHHAM Ii TPUKYTHUKU ITOAi0HI.
Blcl ClAl

IInmyte: AABC © AA;B,C, (4nTarTh: «TpUKYTHUK ABC
noAibHuit TpuKyTHUKY A, B,;C;»).

A

|

Puc. 133

YHucno 2, AKOMy JOPiBHIOE BiTHOMIEHHS BiJITIOBiIHUX CTOPiH,
Ha31UBalTh Koedimiearom mopioHocTi. ['oBOpATH, M0 TPUKYT-
HUK ABC nioni6Huii TpukyTHURY A,B,;C, 13 KoedimieHToOM 10/ai0-

2

HoCcTi, Akuil gopiBHioe 2. IIumyTts: AABC > AA BC,.

, AB BC, CA .1
OCKinbKHT = = =—, TO MOXHa TaKO¥X CKas3aTu,
BC CA. 2

110 TpUKYTHUK A,B,C, nonioanit TpukyTHUKY ABC i3 KoediIri-

: | Y
€HTOM HOAiOHOCTI ") [Mumyts: AA,B,C, ‘cﬁAABC.

3 O3HaueHHsd PiBHUX TPUKYTHUKIB BUIJIUBAE, 1[0 OyAb-AKi
IBa PiBHUX TPUKYTHUKU NOOJIOHI 3 KoedilieHTOM moAi6HOCTI,
AKHUN DOpiBHIOE 1.

SArxmo AABC©AABC, i AA B,C,©AA,B,C,, TO

AABC ~ AA,B,C,.

IloBeiTh II0 BJAACTHUBICTh CaAMOCTiHHO.

issuu-downloader.com



issuu-downloader.com

104 § 2. MopibHICTb TPUKYTHUKIB V

Jema' npo nodibHi mpukymHuru:

IIpama, aka mapaJjebHa CTOPOHI TPUKYTHHKA Ta NMEePETHHAE
OBl iIHIIMX HOro CTOPOHH, BIATHMHAE BiJ JAHOT0 TPHUKYTHHUKA
MOMYy MOJiOHMNI

Hoeedennsa. © Ha pucyuary 134 3o06pakeHo TpUKyTHUK ABC,
Bigpisok A,C, mapanensHui ctopoHi AC. [loBememo, 1110
AA BC, > AABC.

Kytu A i A,, Ci C, piBHI AK BifIOBiHI IpU mapajeJIbHUX
npamux A,C, i AC ta ciuaux AB i CB BignoBigHo. OTKe, KyTH
TPUKYTHUKIB, 10 PO3rIALal0OThCs, BiAMNOBIJHO PiBHI.

ITokaxxkemo, 1o cropoHu BA i BC mpomopiiiiiHi BiATOBIAHO
cropoHam BA, i BC,.

I3 TeopeMu npo IMPONOPIiiHI BiIpi3KM BUIJIMUBAE, IO

BA BA, . BA BC
—= . 3Bigcu —— =——.
BC BC, BA, BC,
IIposegemo C,C, || AB.  Otpumyemo:
B BC AC
—— =—— 3a 03HAUEHHAM YOTUPUKYT-
BC, AC,
A, C, Huk AACC, — mnapanenorpam. Toxi
A m c AC,=AC,. 3Bincu =yt ’
A C BC, AC,
2
TakumM YMHOM, MU JIOBEJIU, IO
Puc. 134 BA BC _ AC

BA, BC, AC,
Ot:xe, v TpukyTHUKaxX A,BC; i ABC KyTH BiAIIOBiIHO piBHi
Ta BiANOBiAHI cTopoHHU mpomnopiliiini. Tomy 3a o3HaueHHAM IIi
TPUKYTHUKMU MOAiOHi. @

SAJIAYA. JloBeniTh, II0 BiAHOINEHHA HMEePUMETPIB MOail-
HUX TPUKYTHUKIB IOpPiBHIOE Koe(iIlieHTY momibHOCTI.

Poszé’azannsa. Hexalt TpukyTHUK A,B,C, noxiObHUi1 TPUKYT-

AlBl - Blcl s
B

=k, 3BigRYJA B =k+AB, BC,=k*BC, AC,=k*AC.

HUKY ABC i3 koedimieaTom noxiouocti k. Toxi
_AG
AC

1 Jlemo10 Ha3UBAIOThL JOIOMiXKHY TEOPEMY, IKY BUKOPHUCTOBYIOTh IJIA
MOBEeHHS 1HIINX TeopeM.
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IToznaunmo O6ykBoio P, mepuMmeTp TpuKyTHuKa A,B;C,, OYVK-
Boio P — mepumetrp TpukyTHuka ABC. Maewmo:
P=AB +BC +AC =k*AB+Ek-BC+k*AC=

=k(AB+ BC + AC) = kP,

TOOTO C: | =k 44
P

kKoediuieHT noaibHoCTI ABOX NoAibHUX TPUKYTHUKIB? 3. Chopmy-
NoNTEe NnemMmy Npo NoAibHI TPUKYTHUKN.

T BPABM

H 1. 9ki ABa TPUKYTHUKMN HA3MBAKOTbL NOAIGHMMNT? 2. AK 3HANTK

424.° Ha pucyHky 135 3o00paskeHo 1O- D E
nioai TpukytHuku ABC 1 DEF, B
PiBHI KyTU SAKHX TO3HAUYEHO OJIHA-
KOBOIO KiJIbKiCTIO Ay3KOK. fIKi cTo- C \@/
POHM I[MX TPUKYTHUKIB IIPOIIOPI[iii- F

Hi? 3anuniiTe BiANOBigHI piBHOCTI.
425.° Yu moxi6bui TpukyTHuKU ABC i
MNK, akmio  ZA=40°, £ZB=82° Puc. 135
ZM =40°, /K =p8°, AB=2,4 cm,
BC=2,1em, AC=3,9cm, MN =3,2cm, NK =2,8 cm,
MK =5,2 cm?

426.° Bigmomo, 1110 ADEFg\’fAMCP, npuuoMy ctopoHi DE Bifa-
nmoBimae cropoHa MC, ctopoHi DF — ctopona MP, MC =
=12 ¢cm, MP =8 cm, EF =4,5 cMm, 3HalAITh HEBiIOMi cTOpO-
HU AaHUX TPUKYTHUKIB.

427.° Bigomo, mo AABC~AABC,, upuuomy JLA=/LA,
ZB=/B,, AB=6cm, BC=T7¢Mm, AC=10cMm, A, B, =9 cm.
3HaiaiTe cropoHu B,C, i A\C,.

428.° 3HaiiniTh KyTu TpUKyTHUKA A, B,C,, ko AABC ~ AA B,C,,
npu4yoMy ctopoHi AB Bianosizae cropoHa A;B;, cTopo-
Hi BC — cropona BiC,, ZA=25° /ZB=T0°.

429.° Cropouu MK i DE, KT i EF — BiAIOBifHI CTOPOHH IIO-
nioaux TpukyTHUkKiB MKT i DEF, MK =18 cm, KT =16 cwm,
MT =28 cm, MK : DE =4 : 5. 3HalJiTh CTOPOHU TPUKYTHHUKA
DEF.
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430.° Ha pucysky 136 AB||CD. 3uaiigiTs Ha B
IIbOMY PHUCYHKY IOAiIOHI TPUKYTHUKHU. 3a- D
OUIIITHE IIPOMOPIil, $fAKI ITOYMHAIOTHCH

: AE CcCD AB E
3 BigHOmeHHA: 1) —; 2) —; 3) —. A C
CE AB AE

431.° Ilpsima, mapajieabHa cTOpoHi AC TpH- Puc. 136
kyTHUKa ABC, neperuHae cTopoHy AB
y Toulli D, a cropony BC — y Touni E. 3HalAITh:

1) Bigpizok BD, akmio AB =16 cm, AC =20 cm, DE =15 cwm;
2) Bigpizoxk AD, axkuio AB =28 cm, BC =63 cm, BE =27 cM.

432.° Y tpukytaury ABC Bigomo, mo AB =6 cm. Yepes Tou-
Ky M cropoHu AB mpoBelieHO NpsAMYy, sKa IlapaJjejibHa
cropoHi BC i neperuHae ctopoHy AC y Tounmi K. 3HAlOIThH
HeBiioMi cTopoHU TpukyTHuka ABC, axmo AM =4 cwMm,
MK =8 cm, AK =9 cM.

433.° TlpopmoBskeHHs Oiunux crtopin AB i CD Tpamnenii ABCD
nepeTuHaTheA B Toull E. 3HaugiTe Biapidox CE, AKIIO
DE =40 cm, BC : AD=4: 5.

434.° TIpomoB:keHHA OiuHUX cTOopiH AB i CD Tpanernii ABCD
nepeTuHawTheA B Toulli M. 3HAWAITL MEHIIIy OCHOBY Tpalle-
11ii, Aakmoo 6inbina ocHoBa AD mopiBHioe 42 cm, AB=9 cwMm,
BM = 54 cM.

435.° Kopucryounch 03HAUEHHAM IMOAIOHUX TPUKYTHUKIB, J0Be-
IiTh, II0 OyAb-AKi ABa PIBHOCTOPOHHIX TPUKYTHUKM IOAi0Hi.

436." Touku M i K — cepegunu cropia CD i AD xBaapara
ABCD sBignosigHo. Kopucryrouncs o3HaueHHAM IOAiOHUX
TPUKYTHUKIB, N0BeIiTh, o AMDK ~ ABCD.

437." CTOpoHU TPUKYTHHUKA BIiAHOCATHCA AK O : 4 : 7. 3HaAUOITh
CTOPOHU MOAi0HOTO MOMY TPUKYTHHUKA, V AKOro: 1) mepuMeTtp
nopiBHIOE 64 cM; 2) MeHIIa CTOPOHA AOPiBHIOE 24 cM.

438." CTopoHU OaHOTO TPUKYTHHUKA AOPiBHIOIOTH 15 cM, 25 cM
i 39 cM. 3HaUAITL CTOPOHM MOAIOHOrO IOMYy TPUKYTHUKA,
y dAKoro: 1) mepumeTp JOpiBHIOE 45 cM; 2) pi3HHIA Haii-
OiynpmIol i HaliMeHMIOlI CTOPiH CTaHOBUTH 16 cM.

439." Ha pucysky 137 300pakeHo TpuKyTHUK ABC i Bnuca-
HUHN y Hboro poM6 BDEK. 3HalIiTh CTOPOHY poMba, AKIIO
AB=10 cm, BC=15 cmMm.

440." Ha pucyHKy 138 300paskeHO NPAMOKYTHUI TPUKYTHUK

ABC (£B =90°) i Buucauuii y aboro kBajgpatr BMKN. 3uaii-
nite Bifgpisok CN, akmio BM =6 cm, AB=10 cwMm.
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B A
D M K
K
A = C B = C
Puc. 137 Puc. 138

441." [IBa koaa i3 neaTpamu O, i O, Ta pagiycamu 8 cm i 12 cm
BiZITTIOBiJHO MalOTh TLABKHU OJHY CILIbHY TOUKY A (Touka A
JIeKUTh MiK Toukamu O, i O,). IxHgA chinbHaA 30BHINIHA JI0-
TUYHA NepeTuHae npamy 0,0, y Touni B. 3HalAiTh BifjcTaH1
Bil TOUKM B 10 LIeHTPiB JaHUX KiJI.

442." IlepumeTp piBHOOeApPEHOIo TPHUKYTHUKA NOPiBHIOE 48 cM.
Yepes cepeAuHy BUCOTU TPUKYTHUKA, ONYIIIEHOI Ha MOro OCHO-
BY, IIPOBEJEHO NIPAMY, MapajieJibHy 0iuHiii cTOpOHi. 3HAWUAITH
IIeEpUMeTp TPUKYTHUKA, AKUN IId IpsAMa BiITUHAE BiJ JAHOTO.

443.” Y piBHOOegpeHUil TPUKYTHUK, OCHOBA SKOT'0 JAOPiBHIOE

12 cMm, a O6iuHa cropoHa — 18 cMm, BOMCaHO KOJIO. S3HAUIITH
BiicTaHB Mi’K TOUKaAMHU JIOTUKY I[LOT'0 KoJia A0 OiYHUX CTOPiH
TPUKYTHHUKA.

444.% Yy TpUKyTHUKY ABC Bimomo, 1mo AB=8 c¢m, BC=12 cwm,
ZABC =120°, Bigpisok BD — OicexkTpuca. SHauAiTh Biapi-
30K BD.

& BIPABI ANS MOBTOPEHHS]

445. Cropona BC mnapanenorpama ABCD
. . M
y 2 pasu Oinbina 3a ctopony AB. Bicek-
Tpucu KyTiB A i B mapajnenorpaMa ie- /
petuHaoTh npamy CD y Toukax M i K B

C
Binnosigno (puc. 139). 3HalifiTs cTOpO- ﬁ(

HHU mapajejorpama, axkmio MK =18 cm. A D
446. Jliaronami nmpamoxkyTHuka ABCD 1e- \/
K

petuHawTbcAa B Touli O, Kyt AOD Ha
60° 6impmuii 3a Kyt AOB, AC = 24 cwMm.
3HanAiTe nepuMerp TpuKyTHUKa COD. Puc. 139

447. Koo, 1IeHTp SIKOr0 HAJEKUTHL CTOPOHI
AB tpukytHuka ABC, IpOXOAUTH Uepes
TOUKY B, moTukaetThcsa g0 cTopoHu AC y touri C i mepeTuHae
cTopoHy AB y Touni D, npuuomy AD : BD =1 :2. 3HalgiTh
Kytu: 1) tpukyrauka ABC; 2) TpukyTHuka BCD.
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v
P PUCYATE, KOHCTPYIOATE, ©AHTASYATE

448. Ha niomiuHiI mosHauuau 29 TOUYOK TaK, IO cepel Oyab-
AKUX TPbhOX 13 HUX B3HAUAYTHCA Bl TOYKHU, BIICTaHb MIiXK
AKUMU MeHNIa Bia oamHumi. [loBeniTh, 110 iCHY€E KOJIO OIU-
HUYHOTO pajiyca, sSAKe MICTUThL He MeHIIe HiKk 13 aaHuUxX
TOYOK.

13. NepLua o3HaKa NOoAIOHOCTI

TPUKYTHUKIB

SArmo pna TpukyTHUKIB ABC i A B,C, BUKOHYIOTbCS YMOBU

/A=/A, /B=/B, /dC, 22 - BC _
AlBl Blcl C].Al

, TO 34 03Ha-

YeHHAM IIi TPUKYTHUKHU IOAi0HI.

Yu MoKHa 3a MEHIIOK KiJIbKiCTIO YMOB BH3HAUATU IIOAi0-
HicTh TpuKyTHUKiIB? Ha 1e 3anuTaHHA BiANOBial0OTH O3HAKU
MOAIOHOCTI TPUKYTHUKIB.

Teopema 13.1 (nepwa o3nHarxa nodibHOemi mpuxkym-
HUuKie: 3a 96oma xymamu):

AKIIo IBa KyTH OJHOTO TPUKYTHHMKA TOPIBHIOIOTH IBOM KyTaM
APYroro TPUKYTHUKA, TO TaKi TPHKYTHUKHU NMOIIOHI.

Hosedennsa. © Poarnanemo Tpukytuuku ABC i A,B,C,,
y/akux LA =/A, ZB=_/B,. [osegemo, mo AABC ~ AA B/C,.

Axmo AB= A B,, to tpukyrauku ABC i A,B,C, piBHi 3a
APYrol0 03HAKOIO PIBHOCTI TPUKYTHUKIB, a OTKe, Il TPUKYTHU-
KU ToJi0OHi.

Hexai1, nanpuxnan, AB > A B,. Bigkaazemo Ha cropoHi BA
Binpizok BA,, AKUl AopiBHIOEe cTOpoHi B A,. Yepes Toury A,
nposegemo npamy A,C,, napanenbHy ctopoHi AC (puc. 140).

Kytu A i BA,C, € BiATIOBIiAHUMHU IpPU NapajieIbHUX IPAMHUX
A,C, i AC ta ciuniii( AA,. 3Bincu LA = ZBA,C,. Ane LA = /A,.
Orpumyemo, mo £A, = ZBA,C,. TakuM uUMHOM, TPUKYTHHUKH
A,BC, i A,B,C, piBHIi 3a Apyroio 03HAKOIO PiBHOCT1 TPUKYTHUKIB.
3a jJemoro npo moxi6bHi TpukyTHuUKU AA,BC, > AABC. Ortxe,
AABCvAABC . @
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Puc. 140 Puc. 141

SAJIAYA 1. Cepenua jimia tpanenii ABCD (BC|| AD) no-
piBHIOE 24 cM, a 1i giaroHaJi mepeTHHaOTheA B Toulll O. 3HAal-
IiTh OCHOBHU Tpamenii, Axkimo AO:0C=5: 3.

Posze’szanHsa. PosranaHemo TpukyTHuku AOD i COB
(puc. 141). Kytu AOD i BOC piBHIi K BepTHUKaJbHi, Kyt CAD
i ACB piBHiI AK pPi3HOCTOPOHHI NpU mapajieIbHUX nNpaMux AD
i BC Ta ciuniit AC. Ot:xe, TpukyTHUKU AOD i COB mnoaibHi 3a
IBOMa KyTaMH.

. AD AO 5 - X
Togi — =—=—. Hexaii BC =3x cm, Toai AD = 5x cMm.
BC CQ$
OckiJbKM cepefHsA JiHiA Tparmerliii gopiBHI0E 24 cMm, To BC +
+AD =48 cwMm.

Maemo: 3x+ 5x =48. 3Bigcu x = 6.
Ot:ke, BC =18 cm, AD =30 cm.
Bidnoegidv: 18 cm, 30 cm. 4

BAM‘-IA 2 (BmacTuBiCcTH XOpPZ, AKi mepeTuHAa-
wThca). [osenits, mjo xoau xopau AB i CD Koja mepeTu-
HaoTbcA B Toullli M, to AM-MB=DM-MC (puc. 142).

Puc. 142
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Poszé’aszannsa. Posrnauemo TpukyTHuku ACM i DBM. Kyt
3 1 4 piBHI AK BepTUKaJIbHI, KyTU 1 1 2 piBHI K BOMCaHI KyTH,
1[0 CIIMpaThCcA Ha OAHY i Ty camy ayry. OTiKe, TPUKYTHUKU
ACM i DBM mnopibHi 3a mepIiiolo 03HAKOIO IIOAIOHOCTI TPUKYT-

Hukis. Toxi i MC. 3sincu AM :MB=DM+MC. 4
DM MB

SAJIAYA 3 (BracTtuBicTh ZOTHYHOI Ta ciuHOI). [lo-
BeJiTh, 1[0 KOJM Uepe3 TOUKY A A0 KoJia IPOBEAEHO JOTUYHY
AM (M — Touka JOTUKY) i mpaMy (ciuHy), AKa IepeTUHAaE
KoJ0 B Toukax B i C (puc. 143), to AM?= AC- AB.

Poszeé’szanHsa. Posrnauemo TpukytHuxku AMB i ACM.

Y HUX KYT A choiJbHUN. 3a BJIAaCTUBICTIO KyTa MiXK JOTHYHOIO

i b
Ta XOopAoio (AuB. KJouyoBy 3azauy 1 m. 9) AAMBz—z-uMB.

Kyr MCB sBnucanuii. BiH cnou-
paeThcd Ha nyry. MB,

Tomy ZLMCB-= % wMB. 3sBiacmu

LAMB = /ZMCB. Orxe, TPUKYT-
¢ HUKHN AMB i ACM mnonibHi 3a
A B TepIIIo0 03HAKOI MOJi6HOCTI TpH-

. . AM AB
KyTHUKIB. Toxi = :
Puc. 143 A AM

3Bincu AM? = AC-AB. 4

1. CoopmynwiiTte nepwy 03HaKy NOoAiOGHOCTI TPUKYTHUKIB.
2. ChopmynionTe BNacTUBICTb XOpAa, SKi NepeTUHalTbCS.
3. ChopmynionTe BNacTUBICTL AOTUYHOI TA CiYHOI, NPOBEOEHUX
[0 KONa Yyepes3 OaHy TO4KY.

" . .\
AN 0BOPUMO TATRMUIEMO YKPAIHCHKOI MPABUIEHO

vy POZIOBOMY Ta JI m‘;i'j""" 'HOMy Bl,ZI,MlHRaX OMHUHU iMEHHUKHU Tpe-

ThOI BiIMiHM MAalOTh 3aK1quHHa -i: oci, nodopoxci, Ymani, gpanvuii,
daaHeni. T

Hpo're meﬂﬂmcﬂ Ha -Th IIicJs IIPUTOJOCHOTO B POJOBOMY
BiIMiHKY o,u;nnmg ‘MOXKYTh HabOyBaTu fK BapiaHT i 3akiHueH-
HA -H: 6Jmcqugcrm / enracmusocmu, nomipHocmi / nomiprHocmu,
pieHocmi / pie ;;;_acmu, nodiorHocmi / nodibHocmu, 8idnogidHocmi /

sidnosidnocmu, nponopyiithocmi / nponopyiitHocmu.
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& BrPABY

449.° Ha pucysry 144 ZBAC = ZBED. Yu nopi6Hi TPUKYTHH-
ku ABC i EDB? Y pasi cTBepHOI BiZITIOBi/Il BKaXKiTh mapu
BiITIOBiTHUX CTOPiH.

450.° Ha pucyuky 145 DE 1 AB, BC 1 AD. YKaxiTh yci napu
MOAiIOHNX TPUKYTHUKIB, AK1 300pakeHO Ha I[bOMY PUCYHKY.

OO6rpyuTyiiTe Bamly BiZiIlIOBifib Ta OOTOBOPITH ii 3 OJHOKJAC-
HUKaAMU 1 OJHOKJIACHUIIAMH.

B D
¢
4 F
E
A i B E A
Puc. 144 Puc. 145

451.° Ha pucyury 146 ZABC = /ZBDC. $Iki TpUKYTHUKH Ha
I[IbOMY PHCYHKY IOAiOHi? 3anuimiTk piBHICTH BiJHOIIEHB
IXHIX BiJIIOBiZHUX CTOPiH.

452.° VraxiTh mapw HOAiOHHX TPUKYTHHKIB, 300paskeHHX Ha
pucyHKYy 147. 3HaligiTh MOBXKUHY Bifipidka x (po3Mipu JaHO
B CaHTHMeTpax).

D,
B
N 21
18
A
C E
15
A D & B
Puc. 146 Puc. 147

453.° ¥ rtpurkytHHKax ABC i A,B,C, Bimomo, mo ZA=/A,
£B=/B,, AB=S§'cm, BC=8 cMm, A,B,=9 cm™, A,C,=18 cm.
3HaliTh HEBIIOMi CTOPOHU HaHUX TPUKYTHUKIB.
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112 § 2. [NoaibHICTb TPUKYTHUKIB V

454.° Ha crtopoui CD mapanenorpama ABCD (puc. 148) mosHa-
yeHo Touky E, npami BE 1 AD nepetuHailoThcsa B Toulli F,
CE=8c¢cvm, DE=4cm, BE =10 cm,

AD =9 cm. 3HalgiTe Biapisku EF i FD. B C
455.° Y Tpanenii ABCD (BC|| AD) sizomo, N

nio AD=20cm, BC=15cm, O — ToUuKa

nepeTuHy piaroHaneii, AO =16 cm. 3uaii- A D K

nite Bigpizok OC.
§ s . Puc. 148
456.” Hiaronani tpanenii ABCD 3 ocHOBaMu

BC i AD meperuHaioThbca B Touli O. 3HalaiTh ocHOBY AD,
akmo BO:0D=3:7, BC=18 cwm.

457.° Yu mofi0Hi ABa OPAMOKYTHUX TPUKYTHUKH, SKIIO CEPE]
KYTiB OJHOrO 3 HHUX € KYT, sSIKHI gopiBHI0E 38°, a cepen
KYTiB JpYyroro — KyT, SKHH JopiBHIOE 52°?

458.° JloBeniTh, 1[0 ABa PiBHOOEAPEHNX TPUKYTHUKN HOLIOHI,
AKINO KYTH, IIPOTHUJIEKHI IXHIM ocHOBaM, piBHI.

459.° Yu MoKHa CTBep[ KyBaTH, IO ABa PiBHOOEAPEHUX TPU-
KYTHUKM IOAi6HiI, AKIIO0 B HUX €: 1) M0 piBHOMY T'OCTPOMY
KyTy; 2) II0 IPAMOMY KVYTY; 3) IO PiBHOMY TYIOMY KYTY?
OO6rpyHTyliTe Bally BiAIIOBiAb Ta OOTOBOPITH i1 3 OJHOKJAC-
HUKaMU ¥ OJHOKJACHUILAMMU.

460.° Kyt Misk 0i4HOIO CTOPOHOIO Ta OCHOBOIO OJHOI'0 piBHOGE.-
peHoro TPUKYTHHUKA JOPiBHIOE KYTy MiK OiUHOIO CTOPOHOIO
Ta OCHOBOI APYroro piBHOOeApeHOro TPUKYTHUKa. DBiuHa
CTOpPOHA Ta OCHOBA IepIIIOro TPUKYTHHKA JOPiIBHIOIOTH 18 cM
i 10 cm BigmoBimHO, a ocHoBa Jpyroro — 8 cM. 3HaAWOITH
OiuHY CTOPOHY APYroro TPUKYTHUKA.

461.° I3 BepIIMHU MPAMOI0 KyTa TPUKYTHUKA OIYIIEHO BUCOTY
Ha rinmoreny3y. CKiJIbKYU ODOAIOHUX TPUKYTHUKIB YTBOPUJIOCH
Ipu IbOMY?

462.° CropoHu mapaJjejorpamMa aopiBH0TE 20 cm i 14 cM, Buco-
Ta, IpoBeleHa M0 OiIbIIOI CTOPOHHU, AOPiBHIOE 7 cM. SHAUIITH
BHUCOTY IlapaJjejorpaMa, IpoBefeHY OO0 MEHIIIOl CTOPOHH.

463." ¥V rtpanenii ABCD 3 ocaoBamu BC i AD niaronaji mepe-
THHawThesa B Toulll O, BO=4 cm, OD =20 cm, AC =36 cMm.
3HauaiTe Bigpisku AO i OC.

464." Y Tpanenii ABCD (BC| AD) Bimomo, 1mo AD =18 cmMm,
BC =14 cm, AC =24 cm. 3HalJiTh BiIpi3KU, HA SAK1 TOUKa
IepeTuHY jJAiaroHajgei AiauTh aiaroHaib AC.
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V 13. lNepuwa o3Haka NoAibHOCTI TPUKYTHUKIB 13

465." JloBeniTh, 110 B MOAIOHMX TPUKYTHHKaX OiceKTpucH,
IIpOBeJleH1 3 BEepPIINH BiANMOBIAHUX KYTiB, BIIHOCATHCA AK
BiAIOBiAHI CTOPOHH.

466." JloBeniTh, 1[0 B NOAIOHUX TPUKYTHUKaAX BHCOTHU, IIPO-
BelleHi 3 BepIIMH BiANOBIAHUX KYTiB, BIiIHOCATBHCA SAK
Bi/IIOBi/IHI CTOPOHH.

467." OcaoBu BC i AD tpanenii ABCD nopiBHIOIOTH BiJAIOBiJTHO
28 cm i 63 cm, LABC = ZACD. 3HaigiTsy piaroHaiab AC.
468." Ha ctoponi AC tpukytHuka ABC mo3Haumau TOUuKy D

Tary, mo ZABD =/C, AB =20 cm, BC =28 cm, AC =40 cm.

3HalIiTh HEeBLAOMi CTOPOHU TpUKYTHUKA ABD.

<€“» 469." I'inoreny3a IPAMOKYTHOIO TPUKYTHHUKA JIOPiBHIOE

20 cm, a Oinmbmmuit kater — 16 cm. 3HaUAITH BiApi3KU, Ha
AK1 cepeIUHHUN NepHeHIUKYJIAD IOoTeHy3u AiJIUTh OiabIInii
KarTer.

470." Yu mMorke IIpAMa MepeTUHATU JIBi CTOPOHU PiBHOOEIPEHOTO
TPUKYTHUKA, BIATUHAIOUHW BiJi HOT'O TPUKYTHUK, OMY ITOAi0-
HHUM, 1 He OyTH mapajiefbHOI0 TpeTiii cTopoHi? OOrpyHTyMTE
CBOIO AIYMKY Ta OOroBOpiTh il B KJjaci.

471." Xopau AB i CD kona nepeTuHaroTbca B Touli M, AM =
=6 cmM, BM =14 cm, CM =12 cm. 3HalgiTe Bigpisox DM.

472." Xopau MK i NP Koja mepeTuHaloThbcsa B Touni F, MF =
=9 cMm, KF =12 cMm, a Biapisok NF y 3 pa3u HOBIIUU 3a Bil-
pisok PF. 3HaiaiTh OHOBXKHUHY Xxopaum NP,

473." Touka K ginuts xopay AC koja HaBmija, a xopay DE —
Ha BipisK¥W 3aBAOBXKKHU 2 cM i 32 cM. 3HAUIITHL NOBKUHY
xopau AC.

474.” Touka E gainuts xopay CD koJia Ha Bi]pi3KH 3aBIOBKKHA
15em i 16 cm. 3HaAUAITE pagiyc KoJa, SAKIIO BiJicTaHb BiJ
TouKu E 10 1meHTpa KoJa JOPiBHIOE 4 cM.

475." Tourka P pginuth xopay MK Kona Ha aBa Bif]pidKu 3aB-
JOB:KKHU 8 cMm 1 12 cm. 3HaWAITL BiAcTaHb BiJg Touku P 10
IeHTpa KoJia, AKII0 oro paaiyc aopiBHioe 11 cwM.

476.” Yepes TouKy A IIpoBeleHO a0 Koja gotuuny AM (M —
TOUKa HOTHUKY) i ciuHy, sKa IlepeTHHae KOJO B Toukax K
i P (touka K nexuth MiK ToukamMu A i P). 3HalIiTh Bij-
pisok KP, akmnio AM=12 cm, AP =18 cM.

A77." Yepes TouKky A, AKa JeXKUTH II03a KOJIOM, IIPOBEAEHO
OBl mpAMi, ofHA 3 AKUX AOTHUKAETHCA OO0 KojJa B Toumi B,
a apyra nepetTuHa€e KoJyio B Toukax C 1 D (touxka C J1eXUTH
MixK ToukamMu A i D), AB=18 cm, AC:CD=4:5. 3HalgiTh
Bimpisok AD.
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114 § 2. MopibHICTb TPUKYTHUKIB V

478." Yepe3d TouKy A, IO JIEKUTH T03a C
KoJoM (puc. 149), nmpoBezeHO ABI HpA- B
Mi, OfJHA 3 AKUX IIepeTHHAa€E KOJIO B TOU-
kax B i C (touka B n1euTh Mixk Tou- A E
kamuu A i C), a gpyra — y Toukax D D
i E (Touka D JIeXUTh MiK TouKamMu A
i E).
1) HoBexmith, mo AB:AC=AD-AE.

2) 3uangiTe Bifpisok AFE, akimo AB=18 cm, BC=12 cm
iAD:DE=5:1.

479.” ¥ komai, paaiyc AKOro IOpiBHIOE 8 cM, IPOBEAEHO XOp-

ny AB. Ha npsawmiit AB mosa BigpiskoM AB T0o3HAUUIA

Toury C Takry, mo AC:BC=1:4. 3HalifiTh BiicTaHb BiA
Touku C A0 ImeHTpa KoJja, AKImo AB =9 cwMm.

Puc. 149

480.” ¥V tpurkyTHUk ABC BnmcaHO KBajpaT TaK, IO Bl ioro
CYCiIHI1 BepIIMHU HaJiexKaTh cTOpoHl AC, a IBi 1HIII — CTOPO-
HaMm AB i BC BignoBigHO. 3HAUAITH CTOPOHY KBajpaTa, AKIIO
AC =a, a Bucora, npoBereHa no cropoHu AC, mOpiBHIOE h.

481." YV TpurkyrEHnky ABC Bigomo, mo BC =72 cm, Bigpi-
30k AD — Bucora, AD =24 cm. ¥ jgaHUl TPUKYTHUK
BOucaHo NpaMoKyTHUK MNKP rtak, mo BepmuHu M i1 P
HaJsexaThb ¢TopoHi BC, a Bepmunu N i K — croponam AB

1 AC BiinoBigHO. S3HAUAITh CTOPOHHU NPAMOKYTHUKA, AKIIO
MP : MN =9: 5.

(75 YUNMOCS BACTOCOBYBATY [EOMETPIIO

482. 3HaligiTh BucoTy Be:ki (pue. 150), AKIMo BiAcTaHi Bif cIo-
cTepiraua o XKepAWHMN Ta M0 BeKl BIAIOBIAHO NOPiBHIOIOTH
1,5 m i 39 M, BucoTa XepaguHu — 3 M, a 3pPiCT cmocTepira-
ya — 1,8 M.

Puc. 150
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483. IlosacHiTE 3a AomoMoOrom pucyHkKa 151, Ak MoKHa 3HaAUTU
mupuHy BM piuKM, BUKOPUCTOBYIOUM MOAIOHICTH TPUKYT-
HUKIB.

B

M C
K

A

Puc. 151 Puc. 152

484. Iletpo choTorpadyBas cTrapum (poToamapaToM IepeBo, SKe
pocTe 6ina #oro OYAUMHKY. 300paskeHHsS JAepeBa, BiIgaJIeHOoTo
Ha 60 M Bix 00’exkTuBa (poToamapaTa, Ma€ Ha IJIiBI[i BHUCOTY
8 MM (pmc. 152). Biacranp Big 00’eKTHBa [0 300parKeHHA
nopiBuioe 40 mm. fIka Bucora nepeBa?

485. 3HaUAITh BHUCOTY JiepeBa, AKINO AOBXKHWHA MOTO TiHI J0-
piBHIOE 8,4 M, a JOBXKHUHA TiHI BiJi BEPTUKAJHLHOT'O CTOBIIA
3aBBUIIKU 2 M y Toi camuii uac moou — 2,4 m (puc. 153).

it ’\uiy\_ v
BIrPABU A1 NMOBTOPEHHS
: ATY
486. 3HalAITH KYyTU HapaJjejiorpamMa, AKII0 KYyT MiK Horo BU-
coTaMu, IIPOBeIeHNMH 3 OfHiel BepiuHU, AopiBHIOE: 1) 20°;
2) 130°.

@ 487. 3 moBinbHOL ToukKu X rinoteHy3u AB OpAMOKYT-

Horo TpukyTHuUKa ABC onyiieHo nepnesgukyaapu XM i XN
BignmoBigfHO Ha KaTetu CA i CB. Ilpm AKoMy IIOJOXKEHHI
TouKu X Ha TiNoTeHy3i JoB:KUHa Biapiska MN Oypae Haii-
MEHIIIO00?
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116 § 2. MoaibHICTb TPUKYTHWKIB V

488. OguH i3 KyTiB OpPAMOKYTHOI Tpamelil gopiBHi0e 135°,
cepenusa JiHiA — 21 cM, a OCHOBH BIiZHOCATHBCA AK O : 2.
3HalIiTh MeHIy OiUHYy CTOpPOHY Tpalielii.

.c'. - v -
«(;% PUCYUTE, KOHCTPYKOUTE, Q{\HWM TE

489. Ak aBa piBHUX OINYKJIUX YOTHPUKYTHUKHU pO3pisaTu Ha
YaCTUHU, 3 AKUX MOYKHa CKJIACTH HapaJjejorpam?

.= KoM 3POBEHO YPOKMU

Teopema Menenas

Touku, AKi HajleKaTh ONHIN NpAMil, Ha3UBalOTh KOJiHeap-
HUMHU. [[Bi TOUKU KOJiHeapH1 3aBxKIH.

Y npoMy ONOBiJJaHHI BM Ji3HAaeTecsd IIPO OAHY 3HAMEHHUTY
TeopeMy, fAKa CIYyrye KpUTepieM KOJiHeapHOCTi TPBOX TOYOK.
IIa Teopema Mae iM’s JaBHBOIPEILKOI'O MaTeMaTHKa ¥ acTpo-
HoMa MeHenaa AusekcaHapiiicskoro (I-II ct. H. e.).

Teopema Menenasa:

Ha croponax AB i BC tpukyrHuka ABC mo3HayeHo Bin-
noBigHo Touku C, i A,, a Ha npoaoB:KeHHi cTopoHu AC —
Touky B,. [lna Toro mo6 Touku A, B,, C, ne:xanu Ha OJHIA
NpAMiH, He00XiTHO 1 JOCTATHHO, 00 BUKOHYBAJIACS PiBHICTH
AC, BA, CB, _, *)
C,B AC BA

IloeedenHnsa. CouaTKy JOBeIeMO HeOOXiJHY YMOBY KoOJIiHe-
apHocTi: Km0 Touku A;, B/, C, nexaThr Ha oJHi# npaMiii, To
BUKOHY€EThCA PiBHicTB (¥).

I3 BepmuH TpukyTHUKa ABC onycTHMO NepHIeHAUKYJISPU
AM, BN i CP na npamy C,B, (puc. 154, a). Ockinbkm
LMC/A=ZNCB, 10 TpukytEuku AMC, i BNC, noai6Hi 3a
AC, AM

IIepPIIo0 03HAKOK HOAi0HOCTI TPUKYTHUKIB. 3Bifcu o = o
1

I3 mopidHocti TpukyTHUKiB BNA, 1 CPA, oTpuMyeMo:
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V Teopema MeHenas 117

BA, BN . , , .
L =——. I3 mozgi6HocTi TpukyTHUKIB B,CP i BAM BuUILINBae
AC CP
. CB CP i ;
piBHiCTE — = . IlepeMBOXUBIIHN IOUYJEHHO JiBi Ta Ipasi

A AM
AC, AM BA, BN. CB; CP
CB BN  AC CP’ BA AM
AC, BA, CB, _AM BN CP _,
CB AC BA BN CP AM
Tenep moBeaeMo JOCTAaTHIO YMOBY KOJIiHEapHOCTi: AKIIO BU-
KOHYeThCsA piBHICTB (¥), To Toukn A,, B, C, j1exaTb Ha OAHIN

MIpAMiH.

YaCTUHU IIPOIIOPILi , OTpH-

MY€EMO PiBHICTH

Puc. 154

Hexaii npama C,B, neperusae ctropory BC tpuxkytHuka ABC
V Aesakii Touui A, (puc. 154, 6). Ockineku Touku C;, A,, B,
Jle;KaTh Ha OJNHIN IIpaMiii, TO 3 JOBeJeHOI'0 BHUIIle MOKHa 3a-

AC, BA, CB, . o .
nHUCaTH. . . =1. 3icTaBaAOYM 1[0 PiBHICTh 3 pPiBHIiC-
C,B A,C BA
BA, BA,
TI0 (¥), JOXOAMMO BHCHOBKY, IIIO L= , TOOTO TOUKH
%) I y, 111 AC” AcC A,

i A, pinarte Bigpisok BC B ogHOMY II TOMY caMOMY BiJHOIIIeHHI,

a OT)Ke, I[l TOYKU 30iraroThcs. 3BifcU BHUIJIH-
Bae, mo npama C B, nepermnae cropony BC

y Tounii A,. @

3ayBa)XnUMo, II[0 TeopeMa 3aJIUIIAa€EThCA
CIIpaBeJJINBOIO 1 TOAL, Konu Touku A, B, C
JlexkaTh He Ha cTOpoHaX TpukyTHuka ABC, a Ha
iXHiX mpomoBxKeHHAX (puc. 155). Puc. 155
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118
& BrPABM

1. CroinpHI JOTHYHI A0 TPHOX KiJ IIepeTHHAITHCH
B Toukax A, B i C (puc. 156). [loBeaiTse, IO Ii TOUKU KOJIiHE-
apHi.
Bra3sieka. 3acrtocyiiTe Teopemy MeHenas 0 TPUKYTHHKA
0,0,0; Ta Touok A, B, C, AKi JexaTh Ha IPOJOBKEHHIX
MOT0 CTOPIH.

Puc. 156
2. Komo i3 nneaTpoM O, NOTHKAEeThCA A0 ABOX KiJ 13 IleHTpaMu
O, i O, y Touxkax B i A BiagnmosigHo (puc. 157). [HoBexniTs,

110 Touka C — TOYKa MepeTHuHY CHLIBHUX JOTUUYHHUX O0 KiJ
iz merTpamu O, i O, — HaleXxUTh npamii AB.

Puc. 157 Puc. 158

3. ¥ Ttoukax A, B, C mpoBefeHO NOTUYHI m0 Koja (puc. 158).
HoBenitek, mio Touku M, N i P KoJliHeapHi.
Brasieka. 3acTocoByouu TeopeMy MeHesad 10 TPUKYTHUKA
ABC, cropucraiTecd KJHOYOBOI 3ajauero 3 m. 13.
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V Teopema lMNTonemes 19

4. IIpama nepetruHae ctopoHu AB, BC 1 IIpOAOBKEHHSA CTO-
poru AC tpukytHuka ABC BiamoBigHO B Toukax D, E, F.
HoBenmiTh, 10 cepeauHu BiapiskiB DC, AE, BF nexaTb Ha
OIHiIN mpaAMiN (I[f0 IpAMY HasuBaIlOTh npamow lI'aycca).
Brasieka. 3actocyiiTe TeopeMy MeHenas A0 TPUKYTHUKA,
BEPHIMHU AKOI'O € cepelrHaMHU CTOPiH TpukyTHuka ABC.

L 4

Kapn ®pigpix Mycc
(1777-1855)

BupoatHuin HiMeubKnin maTtemaTuk,

aCTPOHOM, @i3nK, reoge3uncT. (
Y N0Oro TBOPYOCTI OpPraHiyHO NOEOHYBAIUCS :
OOCNIIKEeHHA 3 TEOPEeTUYHOI Ta Nnpuknan- « « f
HOI matemaTtuku. lNpaui laycca cnpasunn - ¢
3HaAYHUM BMNIMB HaA NoAasnblUMA PO3BUTOK
anredbpwu, Teopii yncen, reomeTpii, Teopii
eNEKTPUKN Ta MarHeTu3my.

_———— @ w -_——

Teopema IImonemesn

Teopema IImonemesn:

JLoOyTOK miaroHaJjieii BIUCAHOTO B KOJIO YOTHPHKYTHUKA [10-
PiBHIOE cyMi JOOYTKIB MOI0 NMPOTHJIEKHHUX CTOPIiH.

Hosedenns. Ha pucyuky 159 306paméHo BIIMCAHUHA Y KOJO

qyoTUpuKyTHUK ABCD. JloBememo, II0
AB-DC+ BC+-AD=BD- AC.

Puc. 159
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Ha pgiaromami AC mosHauumo Touky K Tak, 1mo Z1= /2.
Kytu 3 i 4 piBHI AK BOmcaHi KyTu, 110 CIUPAIOTHCA Ha OAHY i
Ty camy ayry. Or:ke, TpukyTHUKu ABK 1 DBC noai6HI 3a nep-

i . . . AB AK
III0I0 O3HAKOI IOAIOHOCTI TPUKYTHUKiIB. 3Biicmu —=—oy,
BD DC

TOOTO
AB-DC =BD- AK. (1)

Ockinekn 1= /2, to ZABD = ZKBC. Kytu 5 i 6 piBHi AK

BIIMCAHI KyTH, [0 CIUPAIThCA Ha OAHY U Ty camy ayry. Tomy

AKBC ~© AABD. 3Bincu it E, TOOTO
BD  AD

BC-AD=BD- KC. (2)

HonmaBmu piBHOCTi (1) 1 (2), oTpuMaemo:
AB-DC+BC-AD=BD +-AK +BD-KC,

TOOTO
AB-DC+BC-AD=BD(AK+KC)=BD-AC. @®

——— P -

Knaegin NMronemen
(6n. 100 — 6n. 178)

JaBHbOrpeubKkUn MmaTemMaTuk

i aCTPOHOM. ABTOP reOUEeHTPUYHOI
mopaeni BececsiTy. Po3potus
MaTeEMATUYHY TEOPIKD PYyXy NMNaHerT,
fKa gae 3Mory obyucnoBaTtu

iXHE nosoxeHHs. CTBopuB nNpoodbpas
Cy4YaCHOi CUCTEMIN KOOpAVHAT.

1. Hexait M — poBijlbHA TOUYKa KoOJa, OIHCAHOT'O HABKOJIO
piBHOCTOpOHHLOrO TpukyTHUKa ABC. IloBeniTh, o oAuH i3
BizipiskiB MA, M B, MC nopiBHIOE CyMi IBOX 1HIIIHX.

2. Ha kouni mosHaueno touxku A, B, C, D tak, mjo vAB=vB(C =
= wCD. Josenits, mo AC?> = AB-(BC + AD).
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3. Ha pucynky 160 300pakeHO BIMCAHUHN ¥ KOJIO CEMUKYTHHK
ABCDEFG, y sikoro Bci crtopoHu piBHi. [loBemiTh, mI0
1 1 1
+ = :
AC AD AB

Puc. 160

14. lpyra Ta TpeTs 03HaKM NogioHoCTi

TPUKYTHUKIB

Teopema _l4.1 (dpyza o3naxa no@ibnocmi
MPpUKYMHUKLIE: 3a 060Ma CMOPORAMU
ma Kymom Mid HUMU):

Ao ABi CTOPOHM OJHOr0 TPHMKYTHHKA IIPONOPIIMHI ABOM

CTOPOHAM JPYroro TPHUKYTHHKA Ta KYTH, YTBOPEHi IMMHU
CTOPOHAMM, PiBHi, TO TaKi TPMKYTHHKHM MOJi0HI.

Hoeedennsa. © Posrnsaemo TpukyTHuku ABC i A B(C,,
BC

=k 1 £ZB=/B,. loBegeMo, 110

y SAKHUX =
AIBI Blcl

AABC © AA,B,C,.
Arxmo k=1, to AB=A B, i BC=B,(C,, a or’e, TPUKYTHHU-
Kku ABC i A B,C, piBHIi 3a IepIlIol 03HAKOKI PiBHOCTI TPUKYT-
HUKIiB, TOMY IIi TPUKYTHUKHU IOAi0OHI.
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Hexaii, manpukmaan, £ > 1, tooro AB>AB, i BC>B/(,.
Ha croponax BA i BC mo3HauMMo BifmoBigHO TouKu A, Ta
C, rak, mo BA,=AB i BC,=B/C, (puc. 161).

. AB BC
Toni = s
B BA, « BC,
ITokaxemo, mo A,C, || AC. IIpunyc-
C TUMO, IO Ile He TakK. ToAl Ha CTOpPOHi
M  BC mno3HaunmMo TOuYKy M Taky, II0
A,M || AC.
A B C AB  BC AB  BC

Maewmo: = . Ane = y
/<£\ BA, BM BA, BC,
BC B

) C
1 = TOA1 = , TobTo BC, = BM.
BC, BM

Puc. 161 Or:xe, 6ykBamu M i C, IO3HAUEHO
OIHY U Ty caMy TOYKY.
Tomi A,C, || AC.
3a JeMoW NP0 IOAiOHI TPUKYTHUKU OTPUMYEMO, III0
AABC © AA,BC,. Tpukyrauku A,BC, i A,B,C, piBHi 3a IepIOO
O3HAKOI0 piBHOCTI TpukyTHUKiB. 3Bigcu AABC © AA BC,.®

Teopema 14.2 (mpemsa o3nHaxa nodibHocmi
MPUKYMHUKLE: 34 MPbOMA CMOPOHAMU):

KO0 TPH CTOPOHM OJHOr0 TPUKYTHHMKA IIPONMOPIiHHI TPHOM
CTOPOHAM JIPYroro TPMKYTHHKA, TO TaKi TPMKYTHHKH IOIi0HI.

Hoeedennsa. © Posrnaaemo TpukyTtHukm ABC i A B(C,,
_BC _CA
AlBl Blcl ClA‘l
Arxmio k=1, To TpukytHuxku ABC i A,B,C, piBHi 3a TpPeThOIO
03HAKOI0 PIBHOCTI TPUKYTHUKIB, a OTKe, i TPUKYTHUKHU IIO-
Ii0Hi.
Hexai1, manpukaan, £ > 1. Ha croponax BA i BC mnosHa-
yyMo BiamosBigHo Toukum A, 1 C, rTaki, mo BA,=AB,

BC, =B/C, (pue. 162). Toxi = =k. Y TpHUKYTHUKaxX
BA, BC,

ABC i A,BC, KyT B crinbHU#, IpUerai 0 HbOI'O CTOPOHU IIPO-

= k. Josegemo, mo AABC ® AA B C,.

y SAKHUX
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nopuiitai. OToke, 3a APYroio 03HAKOKI IMOAIOHOCTI TPUKYTHUKIB
I[i TPUKYTHUKU NOOAiOHI, mpuuyoMy KoedimieHT nmoxidbHocTi

. . CA
nopiBHioe k. Tonxi = k. VYpaxoBymouu, HI0 3a YMOBOIO
2
CA
T =k, orpumyemo: AC, =A,C,. Orxe, TpuKyTHuKu A,BC,
3 Kl

i A;B;C, piBHiI 3a TpPeThOIO O3HAKOI PiBHOCTI TPUKYTHUKIB.
3 ypaxyBaHHAM Toro, 1m0 AABC~®AA,BC,, OoTpUMYEMO:

AABC ~ AA BC,.®

Puc. 162 Puc. 163

SAJIAYA. JloBenitTh, IO BifpidoK, AKUM CIOJYyUYaE OCHOBU
IBOX BHCOT T'OCTPOKYTHOIO TPUKYTHHKA, BiATMHAE BiJ JaHOTO
TPUKYTHUKA OMY IOAIOHUIA.

Poseé’asannsa. Ha pucyaky 163 Bigpisku AA, i CC, — Bu-
cotu TpukyTHuUKa ABC. [loBenemo, mo AA BC, ~ AABC.
Y npamMokyTHUX TpUKyTHUKax ABA, i1 CBC, rocrpuii kyT B

cuinbauii. OTike, TPpUKyTHUKU ABA; i CBC, nofibHi 3a mepImoo

. : \ . AB  BA, _
O03HAKOI0 MOAiOHOCTI TPUKYTHHUKIB. 3Bigcu — = . Tomi
BC BC,
AB BC ) ) g :
——=——-. Kyt B cninsau#t nnsa TpukyTHuUkKiB ABC i A,BC,.
BA, BC,

Otixe, TpukyTHUKU ABC 1 A,BC, noaibHiI 3a Apyrorw 03HAKOIO
nofi6HOCTI TpUKYyTHUKIB.

1. Chopmynionte apyry o3Haky noaibHOCTI TPUKYTHUKIB.
2. Chopmyntonte TPeTio 03HaKY NoAibHOCTI TPUKYTHUKIB.
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124
fi Bl1IPABU

490.° Ha opuiii cTopoHi KyTa A BigkiameHo Biapisku AB i AD,

a Ha apyrin — Bigpisku AC i AE. Yu moxaibHI TPUKYTHU-
ku ABC i ADE, axmio AB=4 cm, AD =20 cm, AC =10 cm,
AE =8 cm?

491.° Ha croponax AB i AC tpukyruuxka ABC (puc. 164) mo-

: : ; 4
3HAUMUJIM BigmoBigHo Touku D i E Tak, 10 ADz;AC,

AE = %AB 3HauaiTe Bimpizok DE, akmio BC =21 cwM.

B M
K
A K

Puc. 164 Puc. 165

492.° ¥V tpukyrauky ABC Bigomo, 1m0 AB =21 cm, AC =42 cmMm,
BC = 28 cm (puc. 165). Ha npomoB:kenuax BigpiskiB AB i BC
3a TOukKy B BigkJaaeHo BiamoBigHO Biapisku BM i BK,
BM =8 cm, BK =6 cm. 3HaligiTh Bigpizok KM.

493.° Bigpisku AB i CD mepeTuHaOThCA B TOU-
mi O (puc. 166), AO =24 cm, BO =16 cwm, ¢ B
CO=15cMm, OD=10 cm, LACO =72°. 3uaii- o)
Iite KyT BDO.

494.” Ha croponax AC i BC tpukytHuka ABC D
No3HAuUMJAM BigmosBimHo Toukm M i1 K Tak,
no CM=15cm, CK =12 em. 3HaigiTh Bia-
pisox MK, saxmo AC =20 cm, BC =25 cwm, Puc. 166
AB =30 cmM.

495.° Yu noxi6bui tpukyrHuKku ABC i A,B,C,, AKIIO:
1) AB=6 cm, BC=10 cm, AC =14 cm, A;B,=9 cm,
BICI = 15 CM, AICI = 21 CM;
2) AB=1,3 cm, BC=2,5cm, AC=3,2 cm, A,B, =26 cwm,
B,C,=50¢cm, A,C, =60 cm?

496.” Yu nmopibHI [Ba TPUKYTHUKHU, SKIIO CTOPOHHM OJHOTO Bil-

HOCAThCA AK 3 : 8 : 9, a CTOPOHMN APYroro AOPiBHIOIOTHL 24 cM,
9 cMm, 27 cm?
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<> 497" Y tpuxkyrtHukax ABC i A,B,C, Bifgomo, mo LA =/A,,
KoxxHa 31 cTopiH AB i AC cranoButh 0,6 cropin A B, 1 A,C,
BiAnoBiAHO. 3HaNAITE cTopoHu BC i1 B,C,, AKII0 IXHA cyMa
nopiBHIOE 48 cM.

498." ¥V tpukyrHukax DEF i MKN Bigomo, mo ZE=/ZK,
a KoxkHa 31 cropin DE i EF y 2,5 pasa 6Gijbilla 3a CTOPOHU
MK i KN BignoBigHo. 3HaiAiTe cropoHu DF i MN, akmio
iXHA pisHUIA gopiBHIOE 30 cM.

499." Ha croponax AB i AC tpukyTHuka ABC mo3Hauuud Bif-
noBigHO Touku D i1 E Tak, mo AD:DB=AE:EC=3:35.
3HaiaiTe Bigpidok DE, akmo BC =16 cMm.

900." 3 mepeB’AHUX MAJWUYOK BUTOTOBUJIU TPU MNOAIOHI pPidHO-
CTOPOHHI TPUKYTHUKH. ¥ KOXXHOMY 3 HUX OLIBINY CTOPOHY
nogapbyBasiu B OJIaKUTHHIT KOJip, a MEHIIYy — y KOBTHM.
3 OJaKUTHUX NaAJTUYOK CKJIAJIW OAUH TPUKYTHHUK, a 3 JKOB-
TUX — Apyruii. Yu OyAyTh Ii TPUKYTHUKU ToAi0HI? Bueso-
BiTh CBO€ npunyiieHHsa. O0roBopiTe 1oro B KJjaci.

501.” ¥ tpukytauxky ABC Bigomo, nio AC =a, AB=BC=b, Bia-
pisku AM i CK — 06iceKTpucHu TPUKYTHUKA. SHAWUAITHh Bil-
pisoxk MK.

802.” ¥V TpukytEuURy ABC Bigomo, mo AB=8cm, BC=12 cmMm,
AC =16 cm. Ha croporni AC mosHaueHO TouKy D Tak, III0
CD =9 cm. SHaiaiTs Bigpisok BD.

503.* I3 Touku A mpoBejaeHo npomeHi AM 1 AN, sAKi He JeXXaThb
Ha oxHiit npawmiit. Ha npomeni AM nosHaueHo Touku H i B,
a Ha mpomeHi AN — touku C i D Tak, mo AH - AB= AC-AD.

HoBenites, mio Touku H, B, C i D nexaTh Ha OJHOMY KOJIi.

504.* Ha menpiani BM tpukyTHuxka ABC nosHauuJam Touky K
TakK, mo LMKC =4ZBCM. [HoBenits, mo LAKM = ZBAM.

505.% Binpisku AB i CD neperuHaioTbcsi B Tourni M. Bimomo,
o AM+MB=CM - MD. JloBenits, 1110
Touku A, B, C i D nexaTb Ha OOTHOMY

A
KOJIi. ‘ .
@ 506.* Ha cmoinpHi# XopAi ABOX '
KiJI, [0 IepeTHHAIOTHhCSA, II03HAUNIU "(
TOUuKy M 1 ueped Hel NpPOBEJU XOPAU
AB i CD (puc. 167). HoBenith, 1110
2088 = /BCD. Puc. 167
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&% BMPABY 718 MOBTOPEHHS

007. Ilepumerp mnapanenorpama ABCD popiBHIOE 46 cMm,
£BAD = ZADB. 3HaiaiTh CTOPOHM mHapaliejorpamMma, SKIIIO
nepumMeTrp TpukyTHuKa BCD nopiBHIOE 32 cM.

508. Ha piaromani BD kBaapata ABCD mozHaumam Touky E
Tak, 1o DE =AD. Yepe3 Touky FE mnpoBeleHO NpAMYy, AKa
neprneHIUKYyJAsApHaA Ao npamol BD i neperuHae ctopoHy AB
y Toulri F. IloBenith, mio AF = FE = BE.

509. V Ttpamnenii ABCD BsBimomo, mo £Z£B=90° ZC=150°,
BC =5 cm. 3Haigite croporny CD, AKIO BHcOTa Tpallellii,
npoBejeHa 3 BepmiuHu C, po30uBae JaHY Tpallelilo Ha TpHU-
KYTHUK 1 KBazgpar.

Pagumo nmoHoBuTH y nam’ ATi 3amict 1. 18 i3 miapyunuka «Feomer-
pig. 7 Kiac» 3a mocuyaHHaM abo QR-kozmom Ha c. 4.

fj!% PMcyﬁTE,QpHCTPwoﬁTE, cDAHTA;;?ﬂ@' |

910. Ha kojii mosHaumau 999 ToUuoK CHHIM OJIiBIIEM Ta OJHY
TOUKY YePBOHUM O0JIiBIleM. SIKMX MHOTOKYTHUKIB 3 BepIInHA-
MHJ B IIO3HAUEHUX TOUKAX OiJbIlle: TUX, III0 MIiCTATh YePBOHY
TOUKY, UM THUX, IO 1l He MICTATH?

@v KO/ 3POBJIEHO VP@

IIpama Eunepa

Touka nepeTUHY CepeAUHHUX NEepIeHIUKYJIAPiB CTOPiH TpHU-
KYTHUKa — Ile IeHTp KO0Ja, OIIMCAHOI'0O HaBKOJIO TPUKYTHHUKA.
ITosHauumo 110 TOUKY OyKBOIO O.

Touka mepeTuHy OiCEKTpPHUC TPUKYTHUKA — Il IIEHTP BIU-
caHoro kKoJjia. IlogHaummo 110 TOUKY OYKBOIO .

Touky nepeTuHy NIpAMUX, AK1 MIiCTATH BUCOTU TPUKYTHUKA,
Ha3WBAaOTh OPTONMEHTPOM TPUKYTHUKa. [lo3HAUMMO I[f0 TOUYKY
OykBoio H.

TouKy nmepeTUHy MeJiaH TPUKYTHUKA HA3WBAIOTh LEHTPOIIOM
TPUKYTHUKA. Ilo3HAUMMO 1110 TOUKY OYKBOO M.
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Touku O, J, H, M Ha3uBawOTh YyJAOBUMH TOYKAMM TPU-
KyTHHKa. BuUKopucTaHHA TaKOro eMOI[IHOrO eIliTeTa I[IJIKOM
o0r'pyHTOBaHO. A/Ke IUM TOUYKaM IIpUTaMaHHA I[lJla HHU3Ka
KpacuBUX BJlacTuUBocTei. Xiba He UyJOBO BiKe Te, III0 BOHU €
B OyAb-AKOMY TPUKYTHUKY?

PoarnsgaemMo ogHy 3 0OaraTbox TeopeM IIPO UYAOBI TOUKHU
TPUKYTHUKA.

@ Teopema:

Y Oyabp-IKOMY TPUKYTHHKY IIEHTP OIMMCAHOTO KO.Ja,

IIeHTPOI i OPTOLEHTP JiesKaTh HA OJHIN MPSIMIiM.

I{r0o npsamy HasuBawTh npamorw Eiijgepa.

losedenns. Jlna piBHOOeIPEHOTO TPUKYTHUKA TBEPAKEHHA,
IO JOBOAUTHCHA, € OUEBHIHNM.

Axmo gaauit TpukyTHUK ABC npamokytHuit (£LC=90°), To
oro opTolleHTp — Iie Touka C, IIeHTp OoIHcaHOro Kojga — ce-
penuHa rinoteny3u AB. Toxi 3po3ymisio, 110 BCi TpW TOUYKH,
IIpo AKi HaeThbcsa B TeopeMi, HajJe)kaTh MeJiaHi, IPOBeaeHil 10
rIIOTEeHY3H.

IloBegeMo TeopeMy IJA T'OCTPOKYTHOIO Pi3HOCTOPOHHBLOI'O
TPUKYTHHUKA.

Jleonappa Ennep
(1707-1783)

BuaatHuii matematuk, isuk,
MeXaHiK, aCTPOHOM.
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Jema:

Axmo Touka H — oprouedntp TpuryrHura ABC, Bigpi3ok
OM, — nepneHAURYJIApP, onylleHUN i3 meHTpa O onmucaHOro
Kosa Ha cropony BC, to AH =20M, (puc. 168).

B A

o

A

1§

Puc. 168

Ilosedennsa. BukoHaeMo JoIaTKOBY HOOYIOBY, yiKe 3Ha-
iloMy BaM 3 PO3B’sA3aHHA KJIIOUOBOI 3ajaui m. 2: uepes KOXKHY
BEPIINHY  TPUKYTHUKAa ABC mnpoBegeMo HpAMY, IIapajejibHY
IIpoTUJIeKHi#  cTopoHi. OTpuMaeMo TpUKYTHUK A B,C,

(puc. 168). ¥ 3a3HaueHill KJIIOUYOBiA 3amaui OyJjio mokKasaHO, III0
oproueHTp H TpukyTtHuka ABC € LIeHTPOM ONIMCAHOTO KoJa
TpukyTHuKa A,B/C,. [lna nporo koja kyT B HC, € 1eHTpaJb-
HUM, a KyT B/AC, — BnucanuM. OCKinbKH 00MABa KYTHU CIIU-
paloThCcs Ha OfHY I Ty camy Ayry, To £B HC, =2 ZB/AC,. Kytu
BAC i B;A,C, piBHI fAK IpPOTHJEXXHI KyTH IIapajieJorpama
ABA,C, Tomy £ZBOC =2 /ZBAC=2 /B AC, = ZB HC,. OckilbsKku
B,C, =2BC, to piBHOOeapeHi TpukyTHukn B HC, i COB noji6Hi
3 KoedinienToM nogibHocTi 2. Ockinbku Biapisku AH i OM, —
BiIOBiAHI BHUCOTU NOAIGHUX TPUKYTHHKIB, To AH =20M,.

IloBeneMoO Tellep OCHOBHY TEOpEMY.

Ockinsku Touka M, — cepeauHa ctopoHu BC, TO Bipi3ok
AM, — wmepiana TpukyTHuka ABC (puc. 169). Hexait M —
TOUYKa IepeTHHY BinpiskiB AM, i HO. Ockinsku AH ||[OM,, To

ZHAM = Z0OM,M. Kytu AMH i M,MO piBHi AK BepTUKaJbHi.
Ot:xe, TpukyTHUKU HAM i OM M nozni6Hi 3a mepIiioo 03HAKOI0
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AM _ AH
M, OM,
Ka M nogminse meniany AM, y BigHomieHHi 2 : 1, paxyoouu Bif

BepmuHEU A. 3Bigcu Touka M — meHTpoin TpukyTHuka ABC.
IloBemeHHA MJisi BUMNAJAKY TYIOKYTHOT'O TPUKYTHUKA aHAaJO-

riune., @

IMoJi0HOCTI TPUKYTHUKIB. 3Bifcu = 2./ Orxe, TOU-

A

Puc. 169

3BepHEMO yBary Ha Te, II[0 MU He JIHIIle BCTAHOBUJIU (DaKT
HaJiexkHOCTi Touok O, M, H onHiii npsaMiii, a i foBeIu pPiBHICTH
HM =2MO,
siKa € IIe OJHi€I0 BJACTUBICTIO UYAOBUX TOUOK TPUKYTHHUKA.

T BhPABM

1. Jlano ABi TOUKU, AKi JexKaThb B ONHIN ITIBIJOIIMHI BiTHOCHO
nauol npsmoi. [lobyayiiTe TPUKYTHUK, OJHA 31 CTOPiH SKO-
ro JIEKUTh Ha JaHIW NOpaAMili, a IEHTP OIIMCAaHOI'o KoJia Ta
OPTOIIEHTP € ABOMa JaHWUMU TOYKaAMU.

2. Tlo6ynyiiTe TpukyTHUK ABC 3a TpboMa JaHUMH TOUYKAMMU:
BepIIUHOI0 A, opTolieHTpoM H 1 meHTpoM O omucaHOTro KoJia.
3. BicexTpuca KyTa A rocTpoKyTHOTro TPpUKyYTHUKa ABC nepieH-
IUKyJasapHa no npamoi Eiigepa mboro TpukyTHuKa. [loBeaiTh,
mo A =60°.
Brasiexa. loBenith, mio HA = OA.
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m 3SABLAHHA Ne 2 g
«[MEPEBIPTE CEBE» B TECTOBIM1 ®OPMI

3aBmanHsa 1-10 MaoTh 10 YOTHPHM BapiaHTH BijiIo-
Bimi, 3 akux Jjuine OJWH IIPABUJIBHWUHM. Bubepits
NpaBUJILHUM BapiaHT Bigmosini.

1. Ha pucysry 170 A B, || A,B,, AB,| A,B,,

1 :
AA, = EAlAg. 3BiZICM BUIIJIUBAE, IIO:

A) A A, = B,B,; B) A,A;=B,Bj3;
B) BlB3 = 23233; F) A1A2 = BzB3.
B
A1 C1
A 0
Puc. 170 Puc. 171

2. fAxmio mepianu AA, i BB, TpukyTHuUKa ABC 1mepeTUHAIOThCA
B Toulli M, To AKa 3 JaHUX PIBHOCTEN € IIPaBUJBLHOIO IJIA
OyAb-AKOro TpukyTHUKa ABC?

A) AM : MB,=BM : MA;; B)MA1=%AM;
1 1
B) MA, = gMB; I') MB, = EBBI.
3. Ha pucynry 171 AC || AC. Topi:

A BA B A

) 202y B) — =27
AC  AA BC, AL,

p) B4 _ CB. ry AC _ BA,
AB  BC, AC, AB

4. Y tpurytauky ABC Bigomo, mio AB=8 cm, BC=4 cwm,
AC=9 cm. ¥ AKOoMYy BiIHOIIIEHHiI IIEHTP BIMCAHOI'O KoJa Ji-
JUTh OicekTpucy BB,, paxyouu Bij BepumiuHu B?

A) 2: 3; B) 2 : 1; B) 4 : 3; r') 3: 4.
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9. Uepes Touky M croporu BC mapajienorpama ABCD 1ipoBefieHO
opaMy, Aka mapaJjeijibHa cTopoHi CD. Ilg nmpaMa nepeTHHAE
Bizipisku BD i AD y toukax K i F BigmosigHo. Bimomo, 1Mo
BM : FD=2:1. Homy popiBHIoe BigHoleHHsa KD : BK?
A)2:1; B) 1 ¢ 23 B)1: 3; r'4:1

6. ¥ tpuxkyTHuKky ABC Bifomo, mo AB =14 ¢m, BC =21 cm. Ha
cTopoHi AB Ha BifcTaHi 4 ¢cM BijJ BepIInHU A MO3HAUYEHO TOU-
Ky D, uepe3 AKYy IIPOBeJeHO IIpAMY, napajgeabHy cTopoHi AC.
3HalAiTh BiApidKU, HA AKi A npaMa IiauTh cTopoHy BC.
A) 12 cm, 9 cm; B) 15 cMm, 6 cwMm;

B) 18 cMm, 3 cm; I') 14 cm, 7 cwm.

7. Bigpisdok M N mpoBeZieHO Uepel3 TOUKY IePEeTUHY AiaroHajiei
HepiBHOOeApeHol Tpanenii ABCD mnapajesbHO il OocHOBaM
(puc. 172). CKinpku map IogiOHNX TPUKYTHHUKIB 300pakeHo
Ha PUCYHKY?

A) 4; B) 6; B) 3; I') 5.
B
MB C ’ . D
A C
A D
Puc. 172 Puc. 173

8. Uepes Bepuminau A i C HepiBHOOeApeHOTo TpUKyTHUKa ABC
IIPOBEeIEHO KOJI0, siKe IlepeTuHae crtopoHu BA i BC y Tou-
kax K i D sBignosigHo (puc. 173). fka 3 maHuUX piBHOCTEH
€ NpPaBUJIbLHOIO?

)E ﬁ )@_ﬁ
BD BC’ AC BC
)@ BD )BD_BC
BC BA’ DE AC’

9. Xopaa AB neperuHae xopay CD y i1 cepeiuHiI Ta AIJIUThCA
I[IEI0 TOUKOI0 Ha BiJpi3KH, SAKi AOPiBHIOWOTH 4 cM i 29 cM.
3HangitTe xopay CD,

A) 10 cm; B) 5 cwm; B) 100 cwm; I') 20 cm.

10. ¥V tpurkytauky ABC Bigomo, mio AB=10 cm, BC =4 cwm,
CA =8 cm. Ha croponi AC mosHaueHo TouKy D Taky, III0
AD =6 cm. 3uaiifgiTe Bigpizoxk BD.

A) 5 cm; B) 4 cwm; B) 6 cwm; I') 7 cm.
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n FTOTYEMOCAH 4O TEMATUYHOIO"QUIHKOBAHHA

1.° ITapanensHi npsami a i b mepernHalOThH cTOpoHy BA KyTa
ABC y Tourkax D i M BignosigHO, a ctopony BC — y Toukax
F i K BignoBigHO, ToukKa D JieKUTh MixK Toukamu B i M,
BD =16 cm, DM =4 cm, BF =12 cm. 3HaiifiTe Bifgpizok FK.

2.° TpuxkyrHuku ABC i A B,C, nozi6ui, npuuomy cropoHam AB
1 BC BipnosigaoTbk cTropoHu. A B, i B/C,. 3HaiifiTh CTOPO-
Hy A B,, axmo AB=9 cm, BC=3 cMm, B,C, =2cm.

3.° Bigpisok BM — 6GicekTpuca Tpukytuuka ABC, AB =12 cwm,
AM : MC=2:3. 3uaiinits cropony BC.

4." Ha cTtopoHi AB tpukyTHuka ABC mo3dHauunau Todky D Tak,
mo BD : DA=1+:3. Yepe3 Touky D mpoBeJu IIpaMy, AKa Ia-
pajienbHa cTOpoHi AC TPUKYTHUKA 1 IepeTHHAE cTopony BC
B Toulli E. S3HaiaiTh BiApizok DE, axmio AC =32 cwMm.

9.” ¥V rpanenii ABCD 3 ocHOBamu AD i BC piaronaji nepeTu-
HawoTbcad B Toulli O, BC=14 cm, AD =21 cm, AC =20 cm.
3HaiaiTe Bigpizok AO.

6.” Yepes Touky C, AKa JIe2KUTHh Ha BijficTaHi & cM Bijg IeHTpa
K0JIa, paZiyc AKOT0 JAOPiBHIOE ( CM, IpoBeleHO xopAay. Tou-
Ka C mijuTh 110 XOpAY Ha BiAPi8KW, NOBXKHUHU AKUX BiJTHO-
cATbcA AK 2 : 3. SHAUAITH JOBXKUHY XOPAU.
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H F'OJIOBHE B lNAPAITPA®| 2

Teopema Paneca
AkIimo mapaJjielbHl NpAMi, AKi DepeTUHAIOTH CTOPOHU KyTa,
BIITUHAIOTh Ha OJHIiM 11OT'0 CTOPOHI pPiBHI Bif[pi3KHU, TO BOHU
BiITUHAIOTh PiBHI BiZ[pi3KMW I Ha JAPYTri#l HOro CTOPOHI.

TeopemMa npo mpomopiiiHi BiApi3KH
AKnio mapanesnbHI NpAMiI IepeTUHAIOTH CTOPOHU KyTa, TO
Bipi3KM, 110 YTBOPHUJIHCA HA OAHIN CTOpPOHI KyTa, IPOIOP-
I[ifiH1 BIAIIOBIAHUM BiJpi3Kam, IO YTBOPUJIHNCA Ha APYrii
CTOPOHI1 KyTa.

BaacTtuBicTh MefiaH TPMKYTHHKA
Yci Tpu MefiaHU TPUKYTHHKA IIEePEeTUHAIOTHCA B OJHIN TOUIT,
fKa OiIUTh KOXKHY 3 HUX Y BigHoleHHi 2 : 1, paXxyouu Bif
BEPIINHN TPUKYTHUKA.

BaacTuBicTh 0iCeKTpHUCH TPUKYTHHKA
BicekTpuca TpUKYTHUKAa ALJIUTh MOTO0 CTOPOHY Ha Bipi3KH,
IIPOIIOPIIiINH]I IPUJIErJuM [0 HUX CTOPOHAaM.

IloxiOHiI TPHMKYTHHKH
IIBa TPUKYTHUKHW Ha3UBaIOTh IIOAIOHMMM, AKIINO IXHI KyTH

BIITIOBIAHO PiBHI Ta CTOPOHU OJHOTO TPUKYTHHKA IPOIIOP-
I[iiH1 BIANOBIAHUM CTOPOHAM APYroro TPUKYTHHUKA.

Jlema npo moaiOHI TPMKYTHUKH
IIpsama, sika mapajesbHa CTOPOHI TPUKYTHUKA Ta IIepeTUHAE
JIBL iHINIUX MOro CTOPOHU, BiITUHAE BiJ] IaHOTO TPUKYTHHUKA
oMy IOAiIOHUI.

Ilepmia o3HaKa MOAIOHOCTI TPHMKYTHHKIB: 3a IBOMAa KyTaMu
JKIO aBa KyTH OJHOTO TPHUKYTHUKA [TOPIBHIOIOTH [IBOM
KyTaM JAPYroro TPUKYTHHKA, TO TaKi TPHKYTHUKHU IIOHiOHi.

Jlpyra o3Haka moai0OHOCTI TPUKYTHHKIB: 3a BOMA CTOPOHAMH

Ta KYyTOM MiK HUMMU
JAKII0 ABI CTOPOHU OJAHOIO TPUKYTHHUKA IPOIOPIIiMHI ABOM
CTOpPOHaAM Jpyroro TPUKYTHHUKA Ta KYTH, YTBOPEeHI IUMU
CTOpPOHaAMU, pPiBHi, TO TaKi TPUKYTHUKU ITOAi0OHI.

Tpersa o3Haka MOAiIOHOCTI TPMKYTHHKIB: 3a TPhOMa CTOPOHAMM
JAKII0 TPU CTOPOHU OJHOTO TPUKYTHHUKA IIPOMOPIiMiHI TPHOM
CTOpPOHaM JApPYyroro TPUKYTHHUKA, TO TaKi TPUKYTHUKHU IO-
Ii0Hi.
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