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CYMDKHI KYTH

ZAOK i ZKOB - cyMmixHi
ZAOK + ZKOB = 180°

A

BEPTUKAIJIbHI KYTU

/7«/K

0] B
Z/AKC i 2/ DKB — Beprukanbii 4 D
/ZAKD i Z/CKB — BepTUKaJbHI
/AKC = Z/DKB I
/ZAKD = Z/CKB C B
O3HAKWU NMAPANEJIbHOCTI NPAMUX

a | b, axmo

L1=/5(L2=16,/8=1,7, /4=/8) b/c
abo a 2

/8=/5(L4=26) 4 )~
abo b 6

/3+ /6 =180° (L4 + 25 = 180°) M

O3HAKHM PIBHOCTI TPUKYTHUKIB

3a gBoMa
CTOpOHaAMU

i KyToM MixK
HUMU

3a CTOPOHOIO
i mpugerauMu
o Hel KyTamMu

3. 3a TppomMa
CTOpPOHaAMHU
TPUKYTHUK
B
P=AB + BC + CA
LA+ £ZB + ZC = 180°
|AB —BC| <AC < AB + BC
(HepiBHiICTh TPUKYTHUKA)
A




MELOIAHA, BICEKTPUCA | BUCOTA TPUKYTHUKA

A
BM,=M.C
AM, — meniana AABC
B II II C
M,
A
£ZBAL, = ZCAL,
AL, — 6icexrpuca AABC
B L C
A
AH 1 BC
AH, — Bucora AABC
B A, C

NPAMOKYTHUW TPUKYTHUK

A

1. ZA + ZB = 90°
2. AB > AC, AB > BC R

5,

2
3. fIxmo LA = 30°, to BC = AB & %

DX %
4. SIkmo BC = %, T0 LA = 30° ?
AB C

5. Axmo CD — mexpiana, To CD = - KaTerT
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LllaHoBHI cemuKknacHuui U cemuknacHuku!

Bu nmoumHaeTe BuBUaTHM OAWH 3 HAWI[IKaABIIINX IIpeIMeTiB — reo-
meTpito (y IepekJani 3 TperbKoi 2eo — 3eMJId, Mempeo — MipsaTn).
BunukuenHsa reoMeTpii IMoOB’dA3aHe 3 MNPAKTHUYHOK IifAJbHICTIO
gionuuu. Ille maBHI ermnTaAHM Ta rpeKu OJM3BKO TPHOX TUCAY POKiB
TOMY BMiJii BUKOHYBATH Pi3Hi BUMipOBaHHSA, MOTPiOHI g po3miuy-
BaHHSA MiJITHOK, CIIOPYIKeHHSA OymiBesb, IPOKJAMAaHHS OOPIT TOIIO.
Y mpomeci mnpakTMUYHOI OiAJIBHOCTI 3emJjeMipiB, OymiBeJIbHUKIB,
aCTPOHOMiB, MOPENJAaBIliB, XYA0KHUKIB IIOCTYIOBO CKJAaJaJUCA IIpa-
BHUJIAa T€EOMETPUYHUX BUMipIOBaHb, ITOOYJAOB Ta O0UYMCJIEHbD.

Ilizminte, 3aBoAKu maBHLOrpenbKuM yueHuM Pagecy, ITigaropy,
EBriigy Ta immmm, gegaji OijbITy poJb y reoMeTpii cTajm Bimirpa-
BaTH CHUCTEeMU MipKyBaHb, AKi JaBaJu 3MOT'y JOBOAWTU HOBiL hopMYyIH
Ta (paKTM Ha OCHOBi paHimle Bimommux. Ha mouaTok HaImoi epu reo-
MeTpidg BiKe copmyBaJsiacsi AK HayKa, y AKiMl BJIACTUBOCTiI Teome-
TPUUYHUX (PIiryp BUBUAIOTH IMJIAXOM MipKyBaHb.

Omxe, reoMeTpid BUHUKJIA Ha OCHOBi misiabHOCTI Jogmuu. Cio-
YaTKy BOHA BUKOPHCTOBYBAJacA CyTO IIPAKTHUYHO, ajie 3roJloM c(op-
MyBaJjacsa AK CaMOCTifiHa MaTeMaTUYHaA HayKa.

OBosiomiTy MarepiajoM Kypcy BaM [JOIIOMOXKE Ilefl MiJpydYHUK.
BuBuaroum TeopeTumuHHMII Marepiajs, B3BEpHITH yBary Ha TeEKCT,
HaAPYyKOBaHUU KUPHUM mipudrTom. Taxk BumijeHO HOBi, He3HaioMi
TOHSATTS.

Y migpydYHUKY € TaKi YMOBHI MO3HAUEHHS:

\\;? — mpurazai (paHiie BUBYEHE);
— 3BEepPHU 0COOJIUBY yBary;

— 3aNMTaHHA 1 3aBJaHHA IO TEOPETHUUYHOI'O0 MaTepiaJy;

=3 0=

118 — saBmamHa AJa KjaacHol i 115— goMamanoi poboTH;

— «KJIIOUOBa» 3ajaua (3a7aua, BUCHOBKY AKOI BUKOPUCTOBYIOTH
IJIs PO3B’A3yBaHHSA iHINIUX 3ajad4);

— TeopemMa;

— HaCJILIOK 3 TeOopeMu;
— KiHeIb JOBeJeHHsA TeopeMu ad0 3amadi;

— pybopuka «IlikaBi 3amaui — MOMipKy# omHaAUe»;

@

1
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D — pyOpuKa «YKpaiHa — Iie MI»;




— pyopukra «iKurreBa MareMaTuka»;
@ — BIOpaBHU JJIA MOBTOPEHHS;

) — BIIPaBHU JJIS IIiITOTOBKU O BUBYEHHS HOBOI TEeMI;

— pybopuka «['osioBHE B po3mijri».

Yci BupaBu posmnofijieHO BiAIOBiZHO A0 PiBHIB HaBUAJBLHUX HOCST-
HEHb i BUOKPEMJIEHO TaK:

3 IIO3HAYKHN @ IIOYMHAIOTHCA BIIPaBMU IIOYATKOBOI'O piBHH;

3 IIO3HAYKHN @ IIOYMHAIOTHCA BIIPpaBM CEPEJHBOI'O piBHH;

3 IMIO3HAYKHN @ IIOYMHAIOTBCA BIIPpaBM JOCTATHBOI'O piBHH;

3 MOo3HAUKM |4 | IOUMHAIOTHCA BIIPaBU BHCOKOI'O piBHﬁ;

3 IIO3HAYKHN @ IIOYMHAIOTHBCA BIIPpaBU HiI{BI/IH_IeHOi CRJIaI[HOCTi.

Y pyOpuiri «Hummesa mamemamurxa» 3i0paHo 3amaui, AKi

BimoOpaskaloTh peasibHi KUTTEBi cuTyaillii, moB’a3aHi 3 eKOHOMiIUHOIO
rPaMOTHICTIO i MiAIPHUEMINBICTIO, EKOHOMIUHOIO 0€3IIeK0I0, 3J0POBIM
CIIOCOOOM JKHUTTSA, TI'POMaAAHCHKOIO BiAmoBizalbHiCTIO, TOOTO BCiM
TUM, 03 YOro HEMOXKJINBO YSBUTH JIOAUHY B Cy4acHOMY CBiTi.

IlepeBipuT; cBOi 3HAHHSA Ta HiATOTYBATHCS OO0 TEMATHYHOT'O OIli-
HIOBaHHA MOXKHA, BUKOHYIOUM 3aBAAaHHA «/[oMAUHbOL camMOCmiilHoOL
pobomu», IKi MOZAaHO B TECTOBi# (popMi, Ta «3a80anHsa 015 nepesipKu
3HaHb». Ilicaa KOKHOTO PO3AiaYy HaBeJeHO BIOPaBU OJA MO0 IOBTO-
peHHs, a B KiHIi migpyuHuKa — «3a80aHHS 0N nepesipKu 3HAHb
3a Kypc zeomempii 7 Kaacy» Ta «3adaii nid8uuieHoi ckaadHocmi».
VuHaM, fAKi HiKaBJIATHCA TeOMEeTPi€lo, BapTO PO3IVIAHYTH BIPaBU
pyopuru «Il[ikasi sadaui — nomipkyit o0Haye».

ABTOp HamMaraBca ITOJATH TEOPETUUHUM Marepiaj IIPOCTOIO,
JOCTYIITHOIO MOBOIO, IPOiJIOCTPYBaTU MOr0 3HAUHOI KiJIBKiCTIO IIpHU-
kjaaniB. Ilicaa BUBUEHHS TEOPETMYHOI'O MaTepiaJjy B MIKOJi Horo o6o-
B’A3KOBO MOTPiOHO ompalfoBaTH BAOMA.

IligpyyHUK MicTUTh BEeJIUKY KiJbKicTh BHpaB. BijbImicTh i3 HUX
BU PO3IVISHETe Ha YPOKax i Imig yac moMaIIHbol pobdOTH, iHIIII BIIpaBu
PEKOMEHIYEThCS PO3B’I3aTH CAMOCTiIHO.

IMikaBi ¢axTy 3 icTopii BUHUKHEHHS MaTeMaTUYHUX IIOHATH
i cuMBOJIiB po3MilieHo B pyOpuili «A we paHiwe...».

Basxcaw ycnixie na waaxy 0o 3HaHyv!




LlaHoB8HIi eqyumenbKku ma se4yumeini!

IligpyyHuK MicTHUTh BEJUKY KiJIbKiCTh BIIpaB; BOpaBu OiJIBITIOCTI
naparpadiB momaHo «i3 samacom». Toxk obupaiiTe iX O BUKOPU-
CTaHHS Ha YPOKaxX Ta fK JOMAIIIHI 3aBHaHHSA 3aJeyKHO BijJ IocTas-
JIeHOI MeTH, PiBHS IIiITOTOBJIEHOCTI YUHiB, CTyHeHs iHAMBigyaaisaii
ToIfo. BrpaBu, 1[0 He PO3IVIALAINCA Ha YPOIli, MOXKHA BUKOPUCTATH
Ha (paKyJIbTATUBHUX Ta IHAWBIAyaJdbHUX BaHATTAX, MiJ dYac IIigro-
TOBKHU JO MaT€MaTUUYHUX 3MaraHb.

HonaTkoBi BOpaBu B «3a80aHHAX 015 Nepesipku 3HAHbL» TTPU3HA-
YeHO JJIf YYHiB, AKi BOOpaJiMCs 3 OCHOBHUMM 3aBIAaHHAMUI PpaHiIe
3a immmmx. IIlpaBusbHe iX pO3B’A3aHHA BUUTEJNb/KA MOYKE OIIHUTU
OKpeMo.

BnpaBu g1 moBTOpeHHA PO3ijiB MOKHA 3alPOIIOHYBATH YUYHAM,
HaOPUKJIAJZ, HiJ Yac YPOKiB ysarajJbHeHHsA a0o IIiJ JYac IMOBTOPEHHS
1 cucTemarusallii HaBYaJbHOT'O MaTepiaJy B KiHIIi HaBYaJIbHOT'O POKY.

LllaHoeHi dopocni!

SAxKImo Balia JUTHHA IPOIYCTUTH OAWH UM KiJIbKa YPOKIB Yy IIKOJI,
HOTPiOHO 3aIIPOIOHYBATH il caMOCTiIiHO ompaIllfoBaTH Ilell MaTepiaJ
3a migpyuyHukoMm yxaoma. CrmouaTky O6askaHO, IMOO BOHA HpodMTaja
TeOPEeTUYHUMN MaTepiay, SAKUN BUKJAAEHO IIPOCTOI0, IOCTYIIHOIO
MOBOIO Ta IIPOiJIOCTPOBAHO 3HAUHOIO KiJbKicTio mpukJaxmiB. Ilicis
IIBOT'0 — PO3B’sI3aTH 3ajlaui Ta BIpaBH, IO i# Iig cuiry, 3 PO3TIIAHY-
TOro maparpada.

YupomoB:x ompalloBaHHA AUTHUHOIO Kypcy reoMeTpii 7-ro kjacy
BU MOJKeTe IPOIIOHYBaTH il JOZATKOBO PO3B’sI3yBaTH BIOMAa BIPaBWH,
110 He po3ryisanaaucs i yac ypoky. Ile cupustume axHaKpaIiomy
3aCBOEHHIO HAaBYAJBHOI'O MaTepiay.

KoxxHa TemMa B3aKiHUyeTbCS TeMaTHYHUM OIliHIOBaHHAM. Ilepen
MOro IIPOBENEHHAM 3alpPOIOHYHTe MAUTHHI pO3B’sS3aTu 3aBIaHHSA
«lomauwnvol camocmiitHoi pooomu», AKi MOAAaHO B TeCTOBiu (opmi, Ta
«3a80aHHsa 0na nepegipku 3HaHby. Ile momomorke mpurazaTu OCHOBHI
TUNHW BOPaAB Ta AKiCHO IiATOTYBaTHCA IO TEMATUYHOI'O OIliHIOBAHHSI.




§O3géﬁ 7

EJIEMEHTAPHI TEOMETPUYHI
®I'YPU TA IXHI BTACTUBOCTI

Y ybomy po3dini eu:
® npurapaeTte erieMeHTapHi
reoMeTpudHi qirypu: Touy-
Ky, NpsMYy, NPOMiHb, KYT,
BiOpi30K; ’
® ni3HaeTecA NPO OCHOBHI
BMAaCTUBOCTI eneMeHTap-
HUX FreOMEeTPUYHMX Qiryp; |
® HaBYMTeCA pO3B'A3yBaTU
3agadi, noB’sA3aHi 3 Bigpi3-
Kamu Ta KyTamu.
|
)
I
!




EnemeHmMapHi ceomempudyHi ¢izypu ma ixHi Baacmusocmi

§ 1. leoMeTpuuHi $pirypu. Touka, npsMa, NPoMiHb

leoMmeTpia

3 YPOKiB MaTeMaTHKU BU BiKe 3HAETe JAesdKi reoMeTpuuHi Qirypm:
TOUKY, IIPAMY, Bilpi3oK, mpoMmiHb, KyT (MaJj. 1.1), TPUKYTHUK, OPs-
MOKYTHHK, Koo (MaJi. 1.2). Ha ypokax reomerpii Bu posmmupute i
noraubuTe 3HAHHS IIPO Ii Qirypwm, o3sHAMOMHUTECS 3 iHIMNMU BaKJIU-
BUMU (pirypaMu Ta iXHiMU BJIACTUBOCTSIMU.

K\ eomeTpis — Le Hayka Npo BacTUBOCTI reOMeTPUYHNX iryp. \
l o
Touka
Haiinpocrimma reomerpuuHa ¢irypa — mouka. YABJIEHHS IIPO

TOUKY MOKHA OTPUMATHU, AKIIO Ha apKyIIl Hamepy HaTHUCHYTu Aobpe
3aroCTPEeHUM OJIiBIEM ab0 Ha IIKiJbHY HOIIKY — A00Ope 3aroCTpeHUM
IIMATKOM KPpeHau.

~ >0
_—

Maua. 1.1 Max. 1.2

3 TOUYOK CKJIATAaIOTHCA BCi iHDII reomMeTpwdIHi (pirypu.)

\

Byab-axa MHOMKHMHA TOYOK € reOMETPHYHOIO (birypom.)

YHacTtuHa reoMeTpruuHOlI (Qirypm Te:X € TreoMeTPHUUYHOI0 (hiryporo.
T'eomerpuunoo @iryporo € i o0’efHAHHA KiJIbKOX T'€OMETPHUUYHUX
diryp. Ha mamonky 1.3 ¢girypa ckaagaeTbcsa 3 IPSIMO-
KYTHHUKA i IBOX TPUKYTHUKIB.

OnHa 3 OCHOBHUX reoMeTpUUYHUX (iryp — naowuna.
VABJIeHHA PO YACTUHY ILJIONIUHU /A€ MOBEPXHA CTOJA,

mubKu, cresi Torrmo. IlnmomuHy B reomerpii BBasKaioTh

Max. 1.3
(0] 7




PO34IN 1

O
PiBHOIO Ta HeoOMe:KeHOI0; BOHA He MAae€ aHi Kpaio, aHi TOBIIUHH.
Y 7-9-my KJacax BH BHBUYATHMETE YACTHUHY IIIKiJIbLHOTO KYypCY Teo-
MeTpil — naaHimempiro.

K\ lMnaHimeTpia BuBYae BNACTUBOCTI Qoiryp Ha MNSIOLLMHI. \
l o

Mpama
OCHOBHMME Te€OMETPUUYHMMH (QirypaMu Ha IJIOIMWHI € mouka
i npama. IIpami Mo)kHa HIpPOBOAUTH 3a AomoMoroio JiHilku. Ilpm
IIbOMY MM 300paKyeMoO JHIIIe YaCTHHY IMIPAMOi, a BCIO IPAMY VsB-
JISIEMO HEeCKiHUeHHOIO B oOuaBa 6oku. IIpsami HaliuacTiie mosHa4amoThb
MaJIeHbKHUMMY JIAaTHUHChKUMU OyKBaMmMu a, b, ¢, d, ..., a TOUKH — BeJIu-
KUMHU JIaATUHCbKHUMU OyxkBamu A, B, C, D, ... .

Touxku A i B nexwamo
A TINEHER. & _>Ra31cy'rb:«TommAiB

1> abo ~ e

Hanexcamv npamii a».
c npsaMa a npoxodumo J
®

yepe3 mouku A i B. r

4 .
a\‘\.B\ Kamxyrs: «Touxa C ne

Touxa C ne nexwcumo ¢ b BDRI ey
> A abo

HAa MpAMiA a.
«IIpsma a ne npoxo-
—_— )  Oumw uepe3 mouxy C». 4

Q Aka 6 He Oyna npsiMa, iCHYHOTb TOYKU, SAKi A HAneXaTb, | TOUKU, SKi T
© He Hanexarb.

KaxyTs: SanmHCyIOTh:
. L —>
«Touxa A nanemcumv npamii a». . A € a. y
Kaxyrs: > 3anucyioTs:
«Touxka C He nex’cumsv Ha NMPAMIK ar. ) C ¢ a. -

3ayBaKuUMO, IIT0 ueped TOUKHM A i B He MOKHa IIPOBECTH iHIITOL
npAmoi, sika 6 He 30irajaca 3 TpAMOIO d.

L“ qepea Oyab-sKi OBi TOYKM MOXHa MPOBECTU MpPsIMY i 40 TOro X TiJ'IbKVI\
O OfHY.

8 O




EnemeHmMapHi ceomempudyHi ¢izypu ma ixHi Baacmusocmi

O

Tyr i majgi, roBopaYm IIPO «JIBi TOUKMU», «ABL IpAMi», BBasKaTu-
MEMO, IO IIi TOUKU, IpAMi — pPisHi.

IIpamy, Ha AKiii Mo3HAYEeHO ABi TOUuKM, HampukJgang A i B, samu-
cyloTh aBoMa OykBamu: AB ab6o BA. fAxio Touxka C, HaIpUKJIAL, He
HaJIeXKUTh npamiii AB, 1e sanucyioTb Tak: C ¢ AB — i KaKyTh, III0
mouku A, B i C He nexamvb Ha 00HIil npamiil.

Touku M, K i P jexxaTh Ha ofHitt mpawmiii (maj. 1.4), npuuomy
Touka K jexuts Mmik Toukamu M i P.

LQ 3 TpPbOX TOYOK Ha MPAMIA OOHa i TiNbKM OAHA NEXWUTb MK OBOMA iH-
O WUMN.

AKmio ABI mpAMi MawTh CIiJIBHY TOUKY, TO KaKyTh, III0 BOHU
nepemunawmucs B 11ii Tourli. Ha maatonky 1.5 mpami a i b mepetu-
HalThCesA B Touni T, a mpsaAMi m i n He epeTHHAIOTHCS.

a
\
M T "
K P b n_
Maxn. 1.4 Max. 1.5
MpoMiHb

IIpoBememMo mpAMy Ta TO3HAUMMO Ha HiMt Touky A (maia. 1.6).
s Touka minnuTh ONPAMY Ha [OBi YacTUHU, KOXKHY 3 SAKHUX PasoM
3 TOUKOIO A Ha3MBAIOTh NPOMeHeM, 1110 BUXoquTh 3 Touku A. Tourky A
Ha3WBAIOTh NOYamMKOM KOXKHOTO 3 mmpoMeHiB. IIpomeni mosHauaroTh
IBOMa BeJIMKUMU JIATUHCBKUMHU OyKBaMM, IIepIlia 3 SAKUX O3HAdae
IIOYaTOK IIPOMEHdA, a Apyra — JNeAKYy TOUKY Ha IIPOMeHi (HampukJam,
npomiab OK Ha majioHkry 1.7).

K
4 V/ C B D

Maux. 1.6 Max. 1.7 Maux. 1.8

[JdonoBHANbHI NpoMeHi

IIBa mpoMeHi, IO MAlOTh CIIJBHUI IIOYATOK i JOMOBHIOIOTHL OIUH
OOHOT'O 0 IIPAMOi, HasMBaIOTh donoséHanvHumu. Ha manaoHKYy 1.8
npomiab BC € OONOBHAJNLHUM IJA IpomMeHda BD, i HaBmakwu, mIpo-
MiEb BD € monoBHAJILHUM AJda npomens BC.

O 9




PO34IN 1

A Mepuwi BIiZOMOCTI NPO BMACTUBOCTI FEOMETPUYHMX
“e paniwe... diryp nogn oTpumyBanu 3 NPakTUYHOI AiSNIbHOCTI

Ta CMnocTepexeHb 3a OO0BKOMULWHIM cBiToM. [lep-
LLUWNIA TBIp, WO MICTUTb HAWMNpPOCTIiLLi reOMETPUYHI BiGOMOCTi NPO 3HAXO4XKEH-
HA nnow, aesknx diryp ta o6’emiB Tin, AiNwoB Ao Hac i3 [laBHboro €rmnTy.
Bin gatyetbcs XVII cT. go H. e. OnucaHi B uboMy TBOpPi NpaBuia o64mcnex-
HS nnow, Ta o6’emiB oTpMManu 3 NpakTuki. XKogHUX NOriYHMX SOBEOEHb IX
iCTUHHOCTI He HaBoaunocs. CaMi X 3Ha4eHHs nroLy, Ta o6’emiB, obYnCneHi
3a Takumu npasunamm, 6ynn npubnNn3HNMM.

Mpo 3apomxeHHs reomeTpii y asHbomy €runTi aAas-
Hborpeubkui ictopuk Nepogot (V cT. 4o H. €.) nucas: «Ce-
30CTPUC, ErMNETCbKUM dhapaoH, Po3Ainune 3emsio, AasLun
KOXXHOMY EMMNTAHUHY LOiNsAHKY 3a )XepebKyBaHHAM, Ta CTS-
ryeaB BignoBigHO NoOaToOK 3 KOXHOI AinsHkW. byBano, o
Hin 3anuBaB Ty 4K Ty AiNAHKY, To4i NOTepninuin 3BepTaBcs =
Ao capaoHa, a Ton nocunae 3emnemipis, WoOO6 ycTaHOBU- ®anec
TN, Ha CKiNbKW 3MeHLWIMNnacsa AinsiHka, i BignoBigHO 3MeH- (6n. 640-548 pp.
LyBaB nogaTok. Tak BUHUKNA reoMeTpist B €rvnTi, a 3BiATH Ao H. e.)
nepenwwna B peuito».

Came B [aBHin [peuii i Bigbynocsi CTaHOBMEHHS
reomeTpii ik Haykn. 3aBasiku rpeubkumM reometpam dane-
cy, Micparopy, Oemokpity (6n. 460-370 pp. oo H. e.) Bia-
OyBCs MOCTYNOBWUA Nepexia Bif NPakTUYHOI OO TeopeTud-
HOI reomeTpii. Lli Ta iHLWIi BYEHi 3pobunun Kpokn 4o CTpororo =
OBIPYHTYBAHHS rEOMETPUYHUX (DaKTiB | TeopeMm, 36aratu- ligpazop
NN HayKy YMCINEHHUMM TeopemMaMu, ki MM BUKOPUCTOBYE- (6n. 580-500 pp.
MO 1 OOHMWHI. Ao H. &.)

Tak Oyno CTBOPEHO Hayky, Wo BMBYae opmMu, po3Mipu, BNacTUBOCTI,
B3aEMHE pPO3MiLLleHHs reomeTpuyiHmux diryp. Lito Hayky, SK i paHiwe, Ha3uBa-
I0Tb 2eomempiero, Xoda i 3MICT BUMLLIOB Janeko 3a MeXi BYUEHHHA Npo BUMI-
proBaHHS 3eMii.

@ Lo BuB4ae reometpia? O Haeenitb npuknagm reoMetpuyHmx diryp. O Hassitb oc-

0

HOBHi reoMeTpuYHi dirypu Ha nnowuHi. O Ak no3HavaTb NpsMi Ta To4kn? O Ckinb-
K/ MpAMMUX MOXKHa npoBecTn Yepes ABi Toukn? O Lo Take npomiHb? O Ak no3Hava-
I0Tb NPoMeHi? O Aki NPoOMeHi Ha3nBaKTb AONOBHSANbHAMMN?

§ Fosb aximo 3agaui ma buxonaime bnpabu

@ 1. Hassitp 3a masonxkom 1.9:

1) Toukwu, IO HaJEXKaTh IPAMiH a;
2) TOUKU, IO HaJeXKaTh IPAMil b;

3) TOUKy, III0 HAJEXKUThL i OpAMil a,
i mpawmiii b;

10 O
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4) TouKU, IO HaJIEXKATh NIPAMill a, aje He HaJIeXKaTh IIPAMiit b;
5) TOuKwU, IO He HaJeKaTh aHi mpAMil a, aHi mpamii b.

Ilosmaure B 3ommTi Toukm M i N Ta HpoBemiTh uepes HUX
npamy. Hassite mio npamy. Ilosmaure Touky K, IO HAJIEKUTH
moOymoBaHil mpaMiii, Ta TOuKy L, sxa il He HaJeKUTh. 3PO0ITh
BigmoBigHI 3ammcu.

IIpoBenite mpsamy a. IlodHauTe naBI TOUKM, IO HaAJIEKATh ITik
opamiii, i aBi Touku, AKi i He HaJsexaTb. HasBiTh TOUKH Ta
3alHUIIITh B3a€EMHE PO3MIINeHHSa IPAMOI i TOYOK, BUKOPHCTO-
BYIOUHM CMBOJIN € 1 €.

@ 4. Ha maimonky 1.10 mpsavma AB neperunae npami MN i KL

5.

y Toukax C i D. 3anumriThb:

1) yci mpomeHi 3 mouarkom y Touti C;

2) mapu MONMOBHAJBHUX MPOMEHiB, MOYATOK AKMUX — TOYKa D.
1) Sanunrits yci mpomeHi, 3o0paskeHi Ha maJaoHKY 1.11.

2) Yu € cepen nmux IPOMEHiB IIapy JOIOBHAJBHUX ITPOMEHiB?

i3| 6. Ilosmaute B 3omwuri Touku M, N, F Tak, 1mo0 uepe3 HUX

MOJKHAa OyJI0 IIPOBECTU HNPAMY. SAIUIIITL Y€1 MOXKJINBI Ha3BU Iriel
OPAMOI.

Vc .K

B t F Q
Maun. 1.10 Maun. 1.11 Man. 1.12
7. IlosHaure B 3ommmti Touku B, C i D Tak, mo6 sanucu CD i CB
mo3HauaJu OJHY B Ty camMy npaMmy. Sk Ime MoKHa HasBaTH
II0 IPAMY?
8. BuropucroByouu maaoHOK 1.12:
1) 3’acyiiTe, um nepeTuHaOThcA npami m i CB;
2) 3anmunIiTh yci TOYKM, AKi HaJexaTb NpAMil m;
3) samumIiTe yci TouKm, AKi Hajse:xars npamiit BC;
4) zanmumriTh TOYKM, HAKi He HaJexXaThb aHi npamiin m, aHi
npamiii BC.
O 11
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(4] 9. Ilosnaure B sommmti Touku D, E, F, P, ax Ha mamioHKy 1.13.

10.

11.

1) Yepes KOKHi IBi TOUKM MIpOBeNiTh IPAMY. SaOUIIiTh Ha3BU
BCiX IMUX IPAMUX.
2) CKiIbKY BCHOT'O IPAMUX YTBOPHUJIOCH? D z

3) Ha ckinbKu yacTWH IIi OpAMi pos3ou- ? ¢+
BaIOTh ILJIOIIUHY?

ITosumaure B 3omwuti Tpu Touku A, B i C,
IIT0 He JIeXKaTh Ha OJHIiNA ImpaMiii.

1) YUepesa KOKHiI [ABI TOYKM TPOBENiTH
IpAMY. SaIUIITh yCi YTBOPEHi IIPAMI.

2) CKiTbKY BCBHOTO IPSAMUX YTBOPUJIOCH?
3) Ha ckinbKM yacTUH IIi IpAMi po30MBAIOTH IIJIOIITUHY?

P F

Mazx. 1.13

Touka A pgiauTs, mpAMY m Ha OBa IPOMeHi. 3a AKOI yMOBHU
Toukn B i C 1miei mpamoi HaJeXaTh OJHOMY ITPOMEHIO; Pi3HUM
IIPOMEHSAM?

XKummeba mamemamuka

12.

ITapk mae popmy nmpamoxyTHHKA po3mipamu 800 m i 600 M, mo
IePUMETPY SKOT'0O € JOPisKKa AJd 0iry, Xoapr0u ab0o BeJIOCUIIETHUX
IIPOTYJISTHOK.

1) Cemuknacuuk Bagum Bese 3M0poBUil CIOCIO JKUTTS Ta IOPAHKY
mpobirae mo mOopixKIli B mapkry 3i mBuakKicTio 14 km/roa. CKimbKu
yacy BUTPAUYaE yUYeHb Ha MPOOiIKKY?

2) Batbku Bagmma TakKo:X BeAyTh 3IO0POBUM CHOCIO KUTTA Ta
II[OBEUOpa IMPOTYJIIOITHLCA MOPisKKOI0 IIapKy, Ha Ile BOHU BUTpAa-
yaioTh 50 XB. 3 AKOIO IIBUAKICTIO IPOryII0I0ThCA 6aTbKu Baguma?

Tligzomyiimecs go bubuenns Hobozo mamepiany

13.

14.

Haxpecaite Bigpisoxk MN, mo3HauTe Ha HbOMY TOYKU A i B. 3anu-
IIiTh yci yTBOpeHi BiApiskm 3 KiHIsAMU B Toukax M, N, A i B.
IlobynyiiTe Bigpisku AB i1 DC rtak, mob AB = 5 cwMm,
CD = 6 cm 2 mm. IlopiBHANATE HOBKUHU BigpisKiB.

@ Likabi 3aga4i — nomipkyi ogHave

15.

12

Ha mnuomuui mpoBemeno Tpu npami. Ha mepirifi mosHaueHO
2023 Tourm, Ha apyrii — 2024, a Ha Tperiit — 2025 Touok. ARy
HANMEHINy 3arajbHy KiJbKICTh TOYOK IIPM I[HOMY MOXKe OyTu
IIO3HAYEHO?

O
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§ 2. Biapizok. BuMipioBaHHs Bigpi3Ki..
BiactaHb M)k ABOMA TOYKaMM

Bigpisok
Bidpiaxom Ha3MBaIOTh YaCTHHY IPAMOI, AKA CKJIATAETHCA 3 YCiX

TOYOK Ii€el mpamoil, mo JemxaTsh MiXx ABOMa il TOUKaMHu pasom i3
mavu Toukamu. Ili Touku masmBalOTE Kinyamu eidpisxa.

A B C M D
Maun. 2.1 Maun. 2.2

Ha wmaimonky 2.1 3o0pakeHo Bif-
pisoxk AB, abo Bigpisoxk BA; Touku A
i B — wioro kKiummi. Ha mamonky 2.2
Touka M HamexuTh Biapisky CD (ii mie
Ha3UBAIOTb GHYMPIUWLHBOW MOYKOI0
Bimpiska), a Touka P iioMy He HaJe-
KHTD. Man. 2.3

Ha wanwosky 2.3 Bigpiskm KL
i FN mamoTtbh equHy cuijbuy Touky O. KamyTs, 1o Bigpisku KL i FN
nepemunawmuvcs B Toutri O.

BumiptoBaHHS BigpiskiB

Ha npakTuiii yacto 0BOAUTHCA BUMiproBaTu Biapisdku. I[ad mboro
noTpi6HO MaTM 0duHUvHUY 6idpi3ox (ommHUII0 BuMiproBaHH:A). Oxu-
HUIAMHI BUMiproBaHHA AoBKMHNM € 1 MM, 1 cm, 1 1M, 1 M, 1 KM.

[ BUMiproBaHHA BiJ]pi3KiB BUKOPUCTOBYIOTH PisHi BUMiplOBaJIbHi
iHcTpymeHTu. OOHUM 3 TaKUX iHCTPYMEHTIB € JIiHifiKa 3 MOAiJIKAMMU.
Ha manmorKy 2.4 nmoB:kuHa Bigpiska AB popiBHIoOE 3 cMm. KopoTko
KaxXyTh: «Bigpisox AB mopiBuioe 3 cm». Ha MaoHKY 2.5 HOBMKMHA
Bigpiska CD pmopisuioe 1 cm 5 mm, abo 1,5 ¢cm, abo 15 mM. 3anucymoTh
me tak: AB=3cm, CD =1,5 cm = 15 MmM.

A B ? D

L ATTT L AR A LLLARTT UL CARRRYRLE AR LA AR

0 1 2 3 4 0 1 2 3 4
Max. 2.4 Max. 2.5
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lq KoxHuin Bigpi3ok Mae neBHy JOBXMHY, BinbLuy 3a Hynb.
o \

IammmMy imcTpyMeHTaMu, SKMMM MOYKHA BHMIpIOBATH BiApisku,
€ craamaHuit metrp (maJja. 2.6), pyjnerka (maJja. 2.7), KJIeHOHYACTUH
cautuMmeTp (maja. 2.8).

Maux. 2.6 Maux. 2.7 Maux. 2.8

Ha maaronky 2.9 sobpaxkeno Biapisox AB. Touxa C ginuThb #oro
Ha nBa Bimpisku: AC i CB (KaXyThb TaKOK, IO Touka C HaJIeXKUTh
Bimpisky AB). Bauumo, 1mo AC =4 cm, CB =1 cm, AB = 5 cm. OTixe,
AC + CB = AB.

A C B
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII (T IIII|IIII|IIII|
0 1 2 3 4 5 6

Maui. 2.9

Maemo ocHOBRY 8aaCcMUBICMb GUMIPIO6AHHA BIIPI3KiB.

JloBxkHHEA BinpisKka NOPIBHIOE CyMi JOB/KMH YaCTHH, HA AKi BiH
po30uBa€EThCA Oyab-IKOI0 HOr0 BHYTPIIIHBOI TOYKOIO.

JOoBXUHY Bipiska HA3HUBAIOTHL TAKOMK 6i0CMAHHI0O Midt 1020 KiH-
uamu. Ha mamronky 2.9 Bigcranb Misk Toukamu A i C mopiBHIoE 4 cM.

M Yu nexarb Touku A, B i K Ha omgHiN npaMii, AKIITO:
:1)AB=10cm, AK = 6 cm, KB = 4 cwm;
:2)AB=9cwm, AK =6 cm, KB =5 cm?
Poszg’azannsa. Axkmio Tpu Touku A, B i K jeXaTh Ha OTHIN ONpaMiii,
TO HOBXKMHA OLJBIIOro 3 TPhoX BimpiskiB AB, AK i KB mae gopis-
HIOBATH CYMi JOB)KHWH IBOX MEHIIINX.
1) Ockinbkm 10 = 6 + 4, o AB = AK + KB. Touku A, B i K nexarb
Ha ONHIN mpAMil, mpuuyoMy Touka K JeXuThb Mik Toukamu A i B.
2) Ockinpgkun 9 # 6 + 5, To AB # AK + KB. Touku A, B i K He Je-
JKaTh Ha ONHiN mpAMiii.
Bionoegiov: 1) Tak; 2) Hi.
14 O
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O

m Touka K HaJdeXuTh BiApisky AB, IOBXHHA SIKOTO

* 15 cm. SmaniTu fnoB:xkuHU BiApiskiB AK i KB, axkmo AK 6inpmmnii
3a KB Ha 3 cM.

Posé’asanna. PosrisgsHeMO MAaJIOHOK, Ha g K B
KoMy Touxka K HajlexuTh Bigpisky AB, ° * *
AB =15 cm.

1) Hexait KB = x c™m, Togi AK = (x + 3) cm.
2) Ockinmbkum AK + KB = AB (3a OCHOBHOIO BJIACTHUBIiCTIO BUMipIO-
BaHHA BipisKiB), MaeMO PiBHAHHA:
(x +3) + x =15.
Poas’sixemo 1e piBHaHHA: 2x + 3 = 15; x = 6 (cm).
3) Or:xe, KB=6cm, AK =6 + 3 =9 (cm).
Bionosiov: KB = 6 cm, AK =9 cwm.

MopiBHSAIHHS AOBXXWH BiAPI3KIB

JlBa BigpiskuM Ha3UBAIOTh PiGHUMU, SKINO PiBHI IXHI NOBKHEN. J

3 [OBOX BiApisKiB OiJMBIIMM BBa’KAlOTh TOM, MJOBXKHHA SAKOTO
oimpma. Ha wmamiorrky 2.10 posxkumua Bigpiska MN gopiBHIOE
IOB)KMHI Bifpiska AB, Tomy IIi Bifpiskm piBHi Mixk coboro. Mo:xkHa
sanucatu: MN = AB. Ha nbomy caMoMy MaJIIOHKY JOBXKHHA BiJpisKa
MN oOinpmia 3a goB:KUMHY Bigpiska PL. KamyTb, 1o Bigpisox MN
Oinmbiruii 3a Bigpisoxk PL, samucyioTs 1ie Tak: MN > PL.

M
B P 2 oM I 3 cm
4 y
Mau. 2.10

Ha manroHKax piBHI BiApi3sKM NPUUHATO IIO3HAYATH OJHAKOBOIO
KiJIbKiCTIO PHMCOYOK, a BiAPi3KM HEOJHAKOBOI MOBKMWHHN — Pi3HOIO
KiJBKIiCTIO PHCOYOK.

CepeavHa Bigpiska
Touky Bifpiska, AKa AiJIUTHL HOro HaBHIijJ, TOOTO HA ABa PiBHUX
MixX co00I0 BifIpi3KU, HA3UBAIOTH cepeduHOl0 6i0pi3Ka.

L Py .l
7 b 7

A C B
. . ToMy Touka C — cepeauHa

Bigpiska AB.

AC =2 em, CB = 2 ¢m,
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“ SIKLWLO ABa BiOpi3KM PiBHI, TO IXHi NOMOBUHW PiBHI, i HABNAaKK, SKLLO MO-
© NOBWHW OBOX BiApi3KiB piBHi, TO 1 cami BiApi3KM PiBHI.

@ Lo Ha3mBatoTh Bigpiskom? O Lo Take kiHUi Bigpiska? O Aki ogMHULi BUMiptOBaH-
g HS OOBXMHU BY 3HaeTe? O AKMMK iHCTpyMEHTaMn BUMIPIOIOTL JOBXUHU Bifpi3KiB?
° O Lllo Ha3mBaloTh BiACTaHHIO Mk ABOMa Tovkamu? O CdopMynonTe OCHOBHY BRac-

TUBICTb BUMIpPIOBaHHS OOBXMH Biapi3kiB. O Aki Bigpi3ku HasmBaloTb piBHUMU? O Aky
TOYKY Ha3MBalOTb CEPEAMHOL0 Bigpiska?

§ Fosb aximo 3agaui ma buxonaime bnpabu

@ 16. Hassith yci Bimpisku, 300paskeHi Ha maawoHKy 2.11. Buwmi-
pAlTe DOBKUHU ABOX 3 HUX.
17. 3anuiriTs yci Bigpisku, 300pakeHi Ha mMaaoHKY 2.12, Ta BuMI-
pAlTe NOBKWHU TPHOX 3 HUX.
A P ¢ D
B .

M K
Maun. 2.11 T Mau. 2.12
18. ITosuaure B 3omuTi Touku C i D Ta 3HANAITH BiICTaHb MidX HUMU.

(2] 19. Hakpecunirs Bigpisku AB i MN Tak, mo6 AB = 7 cm 2 MM,
MN = 6 cm 3 mm. IlopiBuailiTe qoB:KuHU BimpiskiB AB i MN.
20. Hakpecuite Bigpiskm KL i FP Tak, mob6 KL = 5 cm 9 MM,
FP =6 cm 8 mMm. IlopiBHalTe moB:kuHU Bigpiskis KL i FP.
21. Touka C jmexuthb Mixk Toukamu A i B (maj. 2.13). 3HalgiTh:
1) AB, akmio AC = 5 cm, CB = 2 cwm;
2) BC, sxmo AB = 12 om, AC = 9 nwm.

Max. 2.13 4 ¢ B P K Q@ Mar. 2.14

22. Touka K jeXuthb Mixk Toukamu P i @ (man. 2.14). 3HaAIITE:
1) PQ, axkmio PK = 3 nm, KQ = 7 nwm;
2) PK, akmo PQ = 8 cm, K@ = 6 cwm.
23. Yu nexxkars Touxku K, L i M Ha ogHiii npAMii, AKIo:
1) KL =8 cm, LM =3 cm, KM = 11 cwm;
2) KL=5cm, LM =9 cm, KM = 8 cm?
Y pasi cTBepmHOI BIAIIOBiAl BKaKiTh, AKa 3 TOYOK JEXKUTh MiiK
JIBOMAa iHIITMMU.

16 O
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. Un jgesxarb Touku A, B i C Ha omHi#l nmpAMil, SKIIO:

1) AB="7cm, BC =3 cm, AC = 9 cwm;

2)AB =5 cm, BC = 2 cm, AC = 7 cm?

Y pasi cTBepmHOI BiATIOBiAl BKaKiTh, AKa 3 TOYOK JIEKUTH MiiK
IBOMA iHIITMMH.

E 25. Ha npawmiit mosuaueHo Touku P, L i M, npuuomy PL = 42 mwm,

26.

27.

28.

29.

30.

PM =3 cm 2 mMm, LM = 0,74 oM. fIKa 3 TOUOK JIEXKUTH MisK IBOMAa
irmumun? BigmoBigb oOr'pyHTYyiiTE.

Yu nexatrb Touku A, B i C Ha oxgHill npamii, aximo AB = 12 cwm,
BC = 1,5 nm, AC = 40 mMm?

Ha wmamtonky 2.15 nosxunu Bigpiskis AB _ A B ¢D
i CD ommaxosi. O6rpyuaryiite, uomy AC = BD.

Maun. 2.15
Ha wmagomky 2.15 pos:uEU BigpiskiB AC

i BD omuakoBi. O6rpyHTryiite, uomy AB = CD.

Touku C i D Hajme:xxarb Binpisky AB. 3HaWAiTHL MOBKUHY BiI-
piska CD, axmio AB = 40 cm, AC = 25 cm, BD = 32 cwm.

Touku C i D mame:xaTh Biapisky MN. 3HaAWOITh HOBXKUHY BiI-
piska CD, akimio MN = 50 cm, MC = 40 cm, ND = 16 cwm.

E 31. Touxku C, D i M nexaTb Ha OOHIiN mpaMii. S3HAWIITL Bix-

32.

33.

=

craub MiK Toukamu C i D, arkmio Bigctaupb Misk Toukamu C i M
JopiBHIOE 5,2 cM, a Bimcramb MiK Toukamu D i M - 4,9 cwm.
CkinbKu po3B’a3KiB Mae 3agaua?

Ha npawmiii mosgaueno Touku A, M i N, npuuomy AM = 7,2 cwMm,
MN = 2,5 cm. 3HalngiTe Bigcradnp MixK ToukaMu A i N. CKinbKu
PO3B’A3KiB Mae 3amada?

Posp’sikiTh 3amaui, yMOBM SIKMX MOAAHO B TAOJMIIi, Ta IIPOUM-
TaliTe Ha3BYy MEPINOI CTOJIUIII YKpaiHu.

Touka C HameXuTh Biapisky AB 3aB-
OOBXKKKM 14 1nM. SHaAWAITH JOBXKUHU AC BC
BigpiskiB AC i BC, akiio

AC BTpuui menmuit Bigx BC B X
AC o6inpmnii 3a BC Ha 1,8 1M P K
AC:BC=3:2 A 1

10,5 om | 8,4 mm 7,9 oM 6,1 nm 5,6 nm 3,5 1M

17
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34. Posp’skiTh 3amavi, yMOBM AKHX IIOJAHO B TaOJUIli, Ta HIPO-
ypTanTe MNPi3BUINE YKPaAIHCHKOIO II0€TAa Ta IPaBO3aXWCHUKA.
HismaiiTecss 3 iHTepHeTy mpo ioro Giorpadiro, TBOpUMiI HIIAX i
00poTHOY 3a He3aJIeKHICTh YKpaiHu.

Touka M wmajmexkurh Bimpisky CD = 8,4 cwm. cM DM
Busuaute moB:xKuHY BigpiskiB CM i DM, aKIio

CM o6inbmuii 3a DM Ha 0,6 cM Yy T
CM:DM=1:3 C C

2,1 cm 3,9 cm 4,5 cm 6,3 cMm

XKummeba mamemamuka

35. Ha ximiunomy komOimaTi, me y BeJHKi#l KiJBbKOCTI € OTpyiHI
I HeOesmeuHi OJIA KUTTS PEUYOBUHM, YHACIIZOK aBapii crascsa
BUTIK XJIOpPY. ¥ 0e3BiTpAHY IIOTOAY XJIOP CTEJUTLCA II0 3€M.JIi.
ITommmproounch, BiH 3aiiMae OiJIAHKY HOBEepPxXHi y (opMmi Kpyra.
1) O6uuciTh, ILIONTY 3apaskeHol TepuTopii, AKINO BiAcTaHb Bif
MicCIlsI BUTOKY XJIOPY IO MesKi mo pamiycy 200 m.

2) O6uncIiTh, KOl MOBXKHHN MOTY3Ka 3HAJOOUTHCS MIJIS OrOpo-
IKEHHSA 3apa’keHol 30HU.

TTigzomyimecs go bubuenns Hobozo mamepiany

36. HassiTh Buj KyTa (roctpuii, npaMuil, Tynuii, posropHyTHii), rpa-
JycHA Mipa SIKOro JOPiBHIOE:

1) 52° 2) 180°; 3) 129°;
4) 90°; 5) 2% 6) 173°.
37. HakpeciiTh KyT, rpaZycHa Mipa sSIKOTO JOPiBHIOE:
1) 60°; 2) 25°% 3) 90°;
4) 110°; 5) 180°; 6) 145°.

@ Likabi 3agaui — nomipkyd ograue
38. Po3miniTe TPUKYTHUK JBOMAa HPAMUMMU Ha:
1) 1Ba TPUKYTHUKH I OOAUH YOTUPUKYTHUK;
2) n1Ba TPUKYTHUKU, OAUH YOTUPUKYTHUK i OMWH II'ATUKYTHUK.

18 O
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§ 3. Kyr. BumiproBaHHs KyTiB. BicekTpuca kyta
KyT

Kym — me reomerpuuHa ¢irypa, AKa CKIagacThCd 3 ABOX IIPO-
MEHiB, 0 BUXOJATH 3 ONHIET TOUYKM.

IIpoMeHi HA3HMBAIOTE CTNOPOHAMU KYma, & IXHIN CIILHMA Mova-
TOK — 6€PULUHOI0 Kymda.

r
B HasuBaiotsb:
Kyt O, abo 3anMuCyIoTh:
0 Kyt AOB, a6o Z0,
A Kyr BOA abo
O — pepmmEHa —> (0ykxBy O, mo mosHa- —> ZAOB,
KyTa, ya€ Horo BepuIIMHY, abo
OA i OB — CTABJATH £BOA.
CTOPOHE KyTa. | nocepeausi). 4 4
Poszopuymuil kym — ILe KyT, CTOPOHH , 0 B
AKOTO €  JONOBHAJBHUMU ITPOMEHSIMU .
(maz. 3.1). Maia. 3.1
Byngb-axkuii KyT AiauTh IJIOIMIMHY Ha OBl
YaCTUHMU.
\
SAxmo KyT He pPO3ropHy- 3osHiwHA
THii, TO OJHY i3 YacCTHH obnacmb BHympiwHs
HA3UBAIOTh 6HYMpiWHbOO |—> = Kyma obnacmsb
obnacmro Kyra, a immy — Kyma
306HIiWHDBOTO.
2 Y
Ha mamaronky 3.2 Touku A, B i C HazxexaThb P M
BHYTPilIHiI#A o0JslacTi KyTa (JieskaTh ycepemguHi A B
KyTa), Touku M i N HajexaThb CTOpOHaAM KyTa, . C
a Toukn P i1 @ Hajle)xaThb 30BHIINHINA o006JacTi ¢
KyTa (JIe;karh mosa KyTom). SIKIIMO KyT € po3rop- Q N
HYTHUM, TO OyAb-IKY 3 ABOX YaCTUH, HA AKi BiH
Maax. 3.2

IiUTh TJOMIMHY, MOXKHA BBayKaTu BHYTPIIII-
HBOIO 00JIaCTIO KyTa.

o 19
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BumiptoBaHHSA KyTiB

3a OAVHUII0 BUMipIOBaHHA KYTiB IPUNMAaIOTh 2padyc — KyT, AKUU

1 .
CTAHOBUTL 180 Big posropuyroro Kyrta. IlosHauaroTh rpaayc 3Ha-

koM ° [lna BUMipIOBaHHSA KYTiB BUKOPUCTOBYIOTH MPAHCNOPMUD —

1IHCTPYMEHT, AKUI BU 3HAETE 3 MOJIOAIIUX KJIACIB.

Ha w~amonky 3.3 rpaaycHa wmipa kyta AOB popiBaioe 50°,
a kyra COD — 110°. KopoTko Ka:KyTb: KyT AOB pnopiBHIOE 50° KyT
COD popisuioe 110°; sanucyiors Tak: LAOB = 50°, ZCOD = 110°.

K\Koxmwﬁ KyT Mae neBHY rpagycHy Mipy, 6inblly 3a Hyrnb. Po3ropHyTum
© KyT gopisHtioe 180°.

Mau. 3.3 Mau. 3.4 Mau. 3.5
Hysxe MaJi KyTu BUMIpIOIOTh Y MiHyTax i ceKyHIax.

. 1
Minyma — 1e % yacTuHAa rpagyca, IO3HAYaloThL 3HAKOM .

1 .
Cexynda — % YacTHUHA MiHYTH, IIO3HAYAIOTHL 3HAKOM .

Or:xe, 1° = 60, 1' = 60".

Ha wmicieBocTi KyTu BUMIipIOIOTL acmpoasbicio (maa. 3.4).

Bynemo BBakatu, 1o npomiab OK npoxodumbe mijx cmoponamu
kyma AOB, AKIO BiH BUXOAUTH 3 HOTO BEPIIMHU 1 JEKUTH y MOTro
BHYTPIiIIHI#A obsacTti (maj. 3.5).

Ha mamaiorky 3.6 mpominb OM mpoxo-
IUTHL MixK cTropoHamMu Kyta AOB i mijuTb
moro Ha aBa Kytu: BOM i MOA. Bauumo, 1110
ZBOM = 40° £ MOA =80° LAOB = 120°.
Orxe, ZAOB = Z/BOM + ZMOA.

Maemo ocHOBRY 6aacmusicmv BUMIPIO-
6AHHA KYymis.
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I'pagycma mipa Kyra JXOpiBHIOE cymi rpajgycHMX Mip KyTiB, Ha
AKi BiE po3OuBacThCHA Oyab-AKMM IIPOMEHEM, 10 IIPOXOXHTH MiK
HOro CTropoHaMH,

m IIpomiuns OK ninuth KyT AOB Ha aBa kytu (Maj. 3.5).
* 3uaiiTu rpagycHy mipy kyra AOK, akmo ZAOB = 75°, a kyr KOB
ckaanmae 40 % Bim xyra AOB.
Posg’azannsa. 1) /KOB =0,4 - ZAOB = 0,4 - 75° = 30°.
2) LZAOK = ZAOB — ZKOB = 75° — 30° = 45°.
Bionogiov: 45°.

MopiBHAHHSA KyTIB

3’AcyeMoO, AK IIOPiBHIOBATH KYTH.

JABRa KyTM HA3WBAIOTh Pi6HUMU Mid c006010, IKI{O B HUX OIHA-
KOBi rpagycHi mipu.

3 [BOX KyTiB OiJbIIMM BBaKalTh TOH, I'paJAycHa Mipa SKOTO
€ OipImoro.

ITi xyru piBHiI Mixx cobolo,
Tomy Z/M = ZK. Ha
K<J50° MAJIOHKY TakKi KyTH MMO3HAa-
5  TaloTh OJHAKOBO KinbKi-
50° CTIO AYJKOK IPHA BEepIIWHi,
a AKINO KYTH HE € piBHUMH
£ZM = 50°, LK = 50° Mik co0010, — pi3HOIO KiIb-
KiCTIO OVIKOK. J

M

2

Ha wmamgronxy 3.7 rpagycma wipa Kyrta P
mopiBHIOE 70° Tomy kKyT P Oinmbmmmii 3a KyT M.
3amnucyioThs 1e Tak: L P > £ M.

70°
p

Mau. 3.7
OueBugHO, IO

Q SKLWO ABa KYyTW PiBHI, TO IXHi MONOBUHM PiBHI, i HABNAKN, SKLLIO NOSIOBU-
© HUW OBOX KYTIiB PiBHi, TO 1 caMmi KyTW PiBHIi.

o 21
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Buau kyTis
Kpim posropuyToro xyra, € i iHIlIi BUAU KYTiB.

Axmo rpagycHa
Axmo rpagycaa 2 :
Axmo rpagycHa wina xyra. Mema Mipa KyTa Oilapma

Mipa KyTa AOpiB-
moe 90°, To
TAKMH KyT Ha3H-
BAIOTh MPAMUM,

3a mpaAMUH (3a
90°) i menma Bix
PO3rOpHYTOro, TO

TAKHN KyT Ha3W-
BaXOTh 20CMPUM.
’ r BAIOTH Mynum. |

y \ ¥

Bijg mpsamoro
kyra (Bizm 90°), To
TaKM# KyT Ha3H-

ITpamuit

" Toctpuiz Tynuuit
TAKAH KyT IO3HAa-

J310TL 3HAKOM | 4 4 y

BicekTpuca kyta

Bicexmpucorm xyma Ha3HBaIOTh IPOMiHb, AKHH BUXOIUTH 3 HOTO
BEPIIMHEM i JiJIUTH KyT HABILJI.

Ha wmamonky 3.8 mpomiab OP — O6icekTpuca A

kyta AOB. P

(0] B
Mai. 3.8

W ZABC = 100°, BK — oOicekTpuca xkyta ABC, a BL — 6i-
¢ cextpuca Kyrta KBC. 3uaiitu L ABL.

. Posé’asanns. PosrisHeMO MaTIOHOK. A b
1) ZKBC = ¢ = 100 = 50°.
2 L
2) ZLLBC = <KBC _ 53 = 25°. B C

22 O



EnemeHmMapHi ceomempudyHi ¢izypu ma ixHi Baacmusocmi
O

:3) ZABL = ZABC — ZLBC = 100° — 25° = 75°,
Bionosidv: 75°.

@ Aky dirypy HasuBatoTb kyTom? O Ak nosHavatoTb KyT? O Lo Take BepLlunHa KyTa;
!,f cTtopoHa kyta? O Akui KyT Ha3MBakTb PO3ropHYTUM? O AKMMM IHCTPYMEHTaMu1 BU-
°  MiptotoTb KyTU? O Y aknx ogmHUUSX BumiptotoTb kytn? O Lo o3Havae Bucnie: «lpo-

MiHb MPOXOAUTbL MiXX CTOpoHamu kyTa»? O CchopmyrntonTe OCHOBHY BNacTUBICTb BU-
MiptoBaHHSA KyTiB. O Aki KyT HazmBatloTb piBHUMU? O AKMIA KYT Ha3MBaKOTb NPAMUM,;
roctpum; Tynum? O AkniA NPOMiHb Ha3nBatoTb BiCEKTPUCOLD KyTa?

§ Fosb'sximo 3agaui ma buxonaime bnpabu

ij_] 39. HasBiTh BepmmHM 1 CTOPOHM KYTiB, B300pasKeHUX Ha
MaJoHKY 3.9.

1) K 2) P 3) N
4 c
B
M L F
Maun. 3.9
40. 3anuIIriTe BepIINHY i CTOPOHU KyTa:
1) MOP; 2) BLK.
41. fIxkuit 3 faHUX KYTiB rOCTPUMA, TYHUi, IPAMUHA, POSTOPHYTUHA:
1) LA = 39° 2) /B = 90°% 3) £LC = 91°%;
4) /D = 170° 5) /M = 180°; 6) /@ = 79°%
7) /P = 1°8’; 8) /F = 173°12; 9) /K = 89°30'?
42. Bunumniits, AKi 3 HaBeJeHUX KYTiB I'oCcTpi, TyHi, OpAMi, PO3TOPHYTI:
1) /K = 1215 2) ZA = 90°; 3) LL = 12°
4) /E = 180° 5) /M = 89° 6) /N = 93°12".
43. (Yeno.) Yu e npomiab OK Oicexkrpucoro kyra AOB (maa. 3.10—
3.12)?
K B
60°
60°
A ()
Maim. 3.11
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2]

45.

46.
47.
48.
49.
50.
51.

52.

53.

=]

55.

56.

57.

24

O
44. 3a maamoHKOM 3.13: A D
1) samunriTs yci 3o00pakeHi KyTu;
2) KOPUCTYIOUYNCHh TPAHCIOPTHUPOM, 3HAaM-
IiTh TpagyCHI Mipu AedKUX ABOX 3 HUX; B C

3) 00uMCIiTh TPpafyCcHy Mipy TPeThOro KyTa. Maur. 3.13

Kopucryounch TpaHCIOPTUPOM, 3HAWTITH
rpagycHi wmipm KyTiB, 300pakeHUX Ha
MaJoHKY 3.9. BusHaure Bug KOXKHOTO 3 HUX.

HaxkpeciiTs KyT rpagycHOi Mipm:

1) 30° 2) 90°; 3) 115°% 4) 75°.
HaxkpeciiTs KyT, rpagycHa Mipa sSIKOro:
1) 65° 2) 100°; 3) 20°; 4) 155°.

Haxpecaite KyT, rpagycuHa mipa skoro gopiBuioe 140° i mpose-
IiTh fioro OiceKTpmucy.
HaxpecuaiTs KyT, rpagycHa mipa sskoro mopiBHioe 50°, i mpoBemiTh
oro OiceKTpucy.
Buxronaitire mii:
1) 7°13" + 12°49’; 2) 52°17" — 45°27'.
Bupaszite: 1) y mimyrax: 4°; 2°15;

2) y cekyupmax: 5'; 2° 1°3.
IIpomias OK mnpoxomuTh MiK cropoHamMm Kyrta BOC. 3HaimiThb
rpagycHy Mmipy Kyta BOC, akimo £ BOK = 38° ZKOC = 42°
BukoHaiiTe MaJIIOHOK.
IIpomias PC mpoxoauTh MixK cTopoHamMu Kyta APB. 3HaumiTh
rpagycHy Mmipy kyta CPB, aximo ZAPB = 108°, LAPC = 68°.
BukoHnaiiTe MaJIIOHOK.

54. Yu mpoxomuth mpominb BK wmixk cropomamu Kyta ABC,
akmio LABC = 52°, ZABK = 57°? BignoBigb oOI'pyHTYIiTE.
3HAUOITh rpaAgycHi Mipwm KyTiB Mi’K TOZUHHOIO Ta XBHUJINHHOIO
CTpiJIKaMU TOOUHHUKA:

1) o 18 rog; 2) o 3 rox; 3) o 1 rox; 4) o 20 ronm.

3HaUIiTh TpaAyCcHY Mipy KyTa MiK TOIMHHOIO Ta XBUJINHHOIO
CTpLIKaMU TOAMHHUKA:
1) o 21 rog; 2) o 6 rox; 3) o 19 rom; 4) o 2 ropm.

IIpomias OC gpinuts kKyT AOB Ha aBa KyTH. SHAHIITHL I'PagyCHY

mipy kyta BOC, sakio £ AOB = 60° i LAOC = g ZAOB.
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58.

IIpomins AB giauth KyT MAK Ha gBa KyTu. 3HaAHAITH IpagycHY
mipy kyra MAK, axkmio L MAB = 70° a kyr BAK cTaHOBUTDH
60 % Bim xyra MAB.

i4- 59. Kyt mixk OiceKTpmcom KyTa i IIPOJOBXKEHHAM OAHiel 3 ioro

60.

62.

63.

CTOpPiH B3a BepHIMHY KyTa mopiBHIoe 142° 3HamiTe rpamgycHy
Mipy IIBOTO KyTa.

Axuit KyT yTBOpIoe OicekTprca KyTa 98° 3 mpomoOB:KeHHAM OfHiel
3 1I0r0 CTOPiH 3a BEPIIMHY KyTa?

1) PosB’skiTh 3amaui, yMOBU SIKUX IIOJJaHO B TAOJUIli, Ta IIPOYH-
TanTe NPi3BUIIIE.

/ZM@B = 120°. Mix cTopoHaMu KyTa IPO-
XOAUThL mpoMins QP. 3uaigite Kytu PQB | ZPQB | LMQP
i MQP, sxio:

KyT PQB y 4 pasu meHmuii Bigx kyra MQP y K
ZPQB : /ZMQP =3 : 2 P q
KyT PQB ma 20° Ginpmuii 3a Kyt MQP A B

96° | 72° | 70° | 50° | 48° | 24° | 96°

2) Skmx Bimommx yKpaiHI[iB i3 IIMM mpi3BUIIlEM BH 3HA€ETe?
IaTepHeT momoMoOsKe OisHATHUCS PO THUX, KOTO He IIPUTagaJIy.

1) PosB’sa:kiTh 3amaui, yMOBU SIKMX IIOJJaHO B TAOJUIli, Ta IIPOYH-
TalTe Ha3BY CTOJIHUIIL €BPONENCHKOIL Jep:KaBU.

IIpomias AC HpPOXOAUTHL MiK CTOPOHAMU
kyTta MAN, akuii gopisaioe 84°. 3Haiigits | LMAC | LCAN
Kyt MAC i CAN, sKIIo:

KyT MAC Ginpmmuii 3a KyTr CAN ma 14° P
KyT MAC menmuii Bim kyta CAN y 3 pasu B 1T

>

21° | 35° | 49° | 63° | 35° | 21° | 35°

2) HismaiiTecsa mpo BimcraHb Big KueBa mo 1miel croawmiii Ta ckJa-
IiTh 3ajauy, IOB’A3aHy i3 3a3HAYEHOIO BiJCTaHHIO.

Posropuyruii £/ AOB npomensamu OK i OL nopijieHO HA TPU KyTHU
Tak, mo LAOK = 140° £/ BOL = 100°. 3maigiTh rpagycHy Mipy
KyTta LOK.

25
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64.

O
IIpamuit £ COD npomensmu OM i ON momijeHO Ha TPU KYTH
Tak, mo ZCON = 70°, L MOD = 80°. 3maigiTe, rpagycHy Mipy
Kyta MON.

XKummeba mamemamuka

65.

depmepchbKka poamHa HeummopyKiB IIOocisfjia OripKHM B TeEMIJIHIIL
28 m 50 cm 3aBHOB:KKU i 16 M 3aBIIUPIIKU.

1) CkinbKku KijmorpamiB oripkiB 30epe poamHA 3 TEILJIUIl, AKIIO
3 1 m2 s6uparors 30 Kr oripkis?

2) fdkuit BUTOPr OTPUMAIOTh (hepmMepHu, SKIMO IPOAAAYTh OTipKU
Iig 4ac BECHAHOI'O Ce30HHOT'O MiABUIIIEHHS ITiH Ha OBOYi 3a I[iHOIO
18 rpu 3a kimgorpam?

@ Likabi 3aga4i — nomipkyi ogHave

66.

-

26

1) IIpuragatiTe Ha3Bu reoMeTpuYHUX (hiryp, AKi BU POSIIAHYIN
B IIbOMY pO3Aini, i ¢iryp, AKi Bu 3HaE€Te 3 IOIEpPeAHIX KJaciB.
anunriTk iXHI HasBM B paAKax. JAKINO Ha3Bu (piryp sammcaHo
MIPAaBUJIBHO, TO Yy BHUJIJIEHOMY CTOBIIUYMKY MOYKHA IIPOYUTATHU
MIpi3BUIlle BUAATHOTO YKPaiHCHKOT'O MaTeMaTHKa.

2) 3HaiAiTh y JiiTepaTypi UM iHTEepHeTi BiJOMOCTi mpO KUTTEBUI
i TBOopumMii IJAX IILOrO MaTeMaTHKa. IHdopMmaIllizo Ipo IILOTO
BUEHOI'0 MOYKHA 3HAWTH TAKOK 1 HA CTOPiHKAX IiAPyYHUKA.

| 1]
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BITPABU AAS TOBTOPEHHS PO3AIAY 1
Ho§ 1

(L] 67. 3a mManOHKOM yKaxKiTh:

a b
M,

VG DY

1) Touky mepeTUHY IpPAMUX a i b;
2) AKi TOUKU HaJeXKaTh IPAMil c;
3) um HaJIeXKUTh ToukKa M mupsawmiii PL;
4) K iHaKIme MOKHA Ha3BaTH mpamy b.
(2] 68. 1) IloGyayiire mpomeni OK, OM i ON Tak, o6 npomias OM
OyB HOTMOBHAJBLHUM AJs1 mpomeHs ON.
2) IlooynmytiTe mpomeni OA, OB i OC Tak, 1100 cepen moOyaoBaHUX
IIPOMEHiIB He OyJIO JKOMHOI mapu MOIMOBHAJbLHUX.

@ 69. Ilosmaure Touku A, B i C tak, mo6 3anucu AB i AC o3Ha-
yaJau ABi pisHi mpami.

70. OgHa 3 OBOX HIPAMUX, IO HEePeTHUHAIOTHCA, IIPOXOJUTL uepes
TouKy M, Aka HaJexuthb iHMIi# npawmii. IIlo mMokHa ckasaTtu
PO TOYKY M i TOUKY MEepeTuHy IUX IPIMUx?

E 71. Touxu A i B manexxkars upamiit [. IIpama m Bigminma Bif
npamoi [ i mpoxoguth uepe3 TouKy A. Uu moxke Touka B HaJe-
s)Katu npAmiin m? BiamoBiabk oOr'pyHTYIiTE.

o § 2

@ 72. 1) Ilosuaure B 3omuTi Touku A, B i C, aki He JeKaTh Ha
OIHill mpaAMili, Ta 3HANAITL BiicTaHi MiXK KOKHOIO IIapOI0 TOUYOK.
2) Ilosuaure B 3omwuti Touku D, E i F, aKi JjexaThb Ha OmHIN
OpaMill, Ta 3HAUOITHL BiICTaHI MijK KOMKHOIO IIApOI0 TOUYOK.

@ 73. Hakpecuith Bigpisok KL = 6 cm 8 mm. IlosHauTe Ha HhOMY
Touky P Tak, mo KP = 43 mMm. 3HalIiTh JOBXKUHY Bingpiska LP
3a JIOIIOMOT'0I0 O0YUCJIEHb.

A B N

74. Cymoi0 AKUX JIBOX BiJpi3KiB € Bimpisok
MN (muB. mau.)? PosriaHbTe BCi MOXK-
JUBi BUIaIKMU.

o 27
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E 75. 1) Tpu npami mepeTuHaIOTh Biapisok AB, mpuyomMy KOmHA
3 TOUOK IIEpeTHHY IPAMUX i Bifpiska He 30iraeTrbcsd 3 KiHIIAMN
Bimpiska. Ha CKimbKM YacTWMH IIi TOUKH MOMKYTh IIOALJINTH Bin-
pisok?
2) Ha cKinbKM YacTWMH IOMiJIUTBHLCS BiJPiBOK, SKIIMO KiJIbKiCTh
MIPAMUX TOPiBHIOE n?

76. Touka C — cepemuHa Bigpiska AB, Touka D — cepeguHa Bif-
piska AC. 3HaigiTh:
1) AC, CB, AD i DB, arkmio AB = 20 cwm;
2) AB, AC, AD i DB, axmo BC = 12 gm.

(4] 77. Toukm M i N mHanexars Bizpisky CD, CD = 15 cwm,
CM =12 cm, DN = 11 cm. 3HalIiTh HOBKUHY Bigpiska NM.

78. Touxka P Hane:xuth Biapisky AB. Ha npawmiit AB mo3HauTe Taky

AP . .
Toury C, 106 BC = - CkinbKu po3B’s3KiB Mae 3amaua?

@ 79. Touka K HaJe:xXuTh Biapisky CD, OOBKHHA SKOTO 4 CM.
3HaUOiThL BigcTaHb Mixk cepemmHamu BiapiskiB CK i KD.

o § 3

{Z] 80. Buaiixite rpagycHi Mipu KyTiB, 306pa’keHUX HA MAJIOHKY.

81. /IBa yuni maxkpecauaum Kytu mo 70°. OmgmH 3 y4uyHiB CKasaB, ITIO
B HBOT'O KyT OiJbININii, OCKIJIBKH CTOPOHM HMOr0 KyTa MaloTh
OinpITy mOB:KUHY. UM mpaBUil el yueHb?

@ 82. BukopucToByounm MaJIIOHOK, YKa)KiTh yci
MOKJIMBI Ha3BU KyTa 3 BEPIIUHOIO A 3 TaHUX: K
KAC, BAM, CAM, KMA, BAC, AKM, ABC, B
MAK, KAM, CAK.

A cC M
83. Hakpecuith oguna rocrpuit Kyt i oguH Tynuii. IlooyayiiTe Oicex-
TPUCU IIUX KYTiB 3a JOIOMOTOI0 TPAHCIOPTHPA.
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@ 84. 1) Ha axuii KyT IOBEpPTAaEThCA XBUJINHHA CTPiJIKAa TOAMHHUKA
nporarom 15 xB; 7 xB; 23 xB?
2) Ha aKuil KyT NOBEpTaeThCA TOJWHHA CTPiJIKA TOAWHHUKA
npotarom 1 xB; 6 xB; 40 xB?

85. OK — Gicekrpuca kyta AOB, OL — Gicekrpuca Kyta KOB. 3uaii-
IiTh:
1) ZLOK, saxmo ZAOB = 120°;
2) Z/AOB, sakmo /LOB = 37°.

ESG. /ZAOB = Z/BOC, 2COD = /DOE B\ C D
(nuB. maJ.). 3HAAIITE: A
1) Z/BOD, akmo LAOE = 140°;
2) ZAOE, akmo /BOD = 73°.

o E

87. ZAOB = 168° npomiab OM NOpOXOAUTH Mi’K HOTO CTOPOHAMU.
ZLAOM : ZMOB = 3 : 4. 3galigiTh IIi KyTH.

o 29
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TonobHe b posgini |

FEOMETPUYHI ®IF'YPU. TOYKA, NMPAMA, NMPOMIHb

v §flxa 6 He OyJsia mpsiMa, iCHYIOTH TOUKH, AKi I HaJeXaTb, i TOU-
KU, AKl i1 He HaJeXaTb.

v’ Yepes Oyab-AKi Bl TOUKM MOXHA IIPOBECTH IPAMY i IO TOrO K
TiIBKY OOHY.

v' 3 TPbOX TOUOK HA NPAMIil ofHA i TIIBLKM OfHA JIEHKUTHL MK IBO-
Ma IHIIIuMHA.

v Bidpi3okx — yacTuHA MPAMOI, AKA CKJIAJAETHCSI 3 YCiX TOUOK Ifiel
OpAMOI, IO JIedKaTh MidK ABoMa ii TOUKaMM, PasoM i3 ITMMM
roukamu. 1li Touku — Kinyi 6idpiska.

v KoxxHui Biipi30K Mae IEeBHY JOBXKUHY, OiLIBIIY 34 HYJIb.

v IloB)XMHA BifpisKa MOPiBHIOE CyMi IOBMKWH UYAaCTUH, HA AKi BiH
PO30MBAaEThCA OYAb-AKOI0 MOr0 BHYTPIIIIHLOIO TOUKOIO.

v’ JIBa BiipisKu piéHi misx c06010, SAKINO PiBHI IXHi JOBKUHMU.

v Kym — 1e reomerpuuHa ¢irypa, siKa CKJIAJA€ThCA 3 JBOX IPO-
MEHiB, III0 BUXOJAATH 3 OJHIEl TOUKH.

v  KoxxHUII KyT Mae IeBHY IPaAyCcHY Mipy, OLIbIIy 3a HYJb. Po3-
TOPHYTHH KyT mopiBHIOE 180°.

v I'pagycHa Mipa KyTa OOPiBHIOE CyMi rpaJyCHHX Mip KyTiB, Ha
AKI BiH po30MBaEThCA OYOb-IKMM IIPOMEHEM, II[0 IIPOXOAUTH
Mi)X HOr0 CTOPOHAMM.

v JIBa KyTU piéHi Mmix c060ol0, SIKIO0 B HUX ONHAKOBI rpaiycHi
Mipu.

v Bicekmpuca kyma — IPOMiHb, IKUI BUXOAUTH 3 HOTr0 BEPIITUHU
1 IiauTh KyT HaBIILJI.

30
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B3AEMHE PO3MILLEHHA
NMPAMUX HA MJTOLLINHI

Y ybomy po3dini eu:

® npurapgaeTte napanenbHi Ta
nepneHAnKynspHi npsami;

® ni3HaeTecs, WO Take akcioma,
TeopeMa, 03Ha4YeHHs, 03HakKa, Ha-
CrnifoK; CYMDKHI Ta BepTUKarbHi
KYyTW; KyT MK OABOMa MpsSMUMU;
KyTH, LLIO yTBOPUINCS NpU nepeTy-
Hi ABOX MPAMMX Ci4HOLO;

® HaBuYMUTECA 300pakyBaTu napa--
nenbHi Ta NnepneHanKynspHi npﬂTP
3a JONOMOrOK KOCUHUA Ta MiH
Ku; 3acTOCOBYyBaTW BracCTUBOCTI
CYMDKHUX | BEpTMKanbHUX KYTIB Ta
KyTiB, LLO YTBOPUAUCS Npwu nepe-
TUHI napanenbHUX NPSIMUX CiYHOIO,
[0 pO3B’A3yBaHHSA 3a4ad; 4OBOAN-

TV TEOPEMM.

«(((
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§ 4. AkcioMu, TeopeMH, O3HAUEHHS

AkcioMmu

Axciomu 2zeomempii — 1e TBEPJKEHHA IIPO OCHOBHI BJIACTUBOCTI
HAWUTPOCTIMINX TeoMeTPUUYHUX (Piryp, IPUNHATI AK IIOYATKOBI IT0JIO-
JKeHHS.

Y mepekJazai 3 TpPelbKOL CJIOBO akcioma O3HAYAE NPUilHAME NOJ0-
HCeHHSL.

Haragaemo nmesdri akcioMu, AKi BH 3HAETe.

I. fxa 6 He Oyna mpama, iCHyIOTH TOYKM, AKi 1 HajJexarsh,
i Touku, AKi iii He HaJeXATH.

II. Yepes Oyab-AKi ABL TOYKH MONKHA NMPOBECTH NMPAMY i 10 TOTO
JE TIABKM OXHY.

II1. 3 TPpEOX TOUOK Ha TMPAMIHA OAHA i TIIEKH OAHA JEKHTH MIXK
ABOMA IHIIHWMH.

IV, KoxEuii BiApidoKk Ma€ NMeBHY AOBXKHHY, OinbIry 3a HYJIb.

V. [doB:xkuHA Bigpizka JOpiBHIOE CyMi JOBMXKHH YACTHH, Ha AKI
BiH po30mBacThCcA OyAb-AKOI0 HOr0 BHYTDPIIIHBLOIO TOYKOIO.

VI. KoxkEMii KyT Ma€ NMeBHY rpajgycHy Mipy, Oiasmy 3a Hy’Ib.
PosropayTuii kyT nopisaioe 180°.

VIL. I'pagycHa mipa KyTa JOpiBHIOE CyMi rpagyCcHHX Mip KyTiB,
Ha AKi BiH po30mMBacThCA OyaL-AKMM INPOMEHEM, II0 IPOXO0-
MTATE MiX HOTO CTODOHAMH. r

Teopemu

MaremaTnuHe TBEpIKEHHSA, CIPaBEIJIUBICTh SKOTO BCTAaHOBJIIO-
€ThCA 3a JIOIIOMOI'0OI0 MipKyBaHb, Ha3MBAIOTh Meopemoro, a came Mip-
KYBaHHA HAa3UBAIOTh 008E0CHHAM MeopeMu.

Koxxua Teopema mae ymoey (Te, IO IaHO) i 6ucHo60k (Te, IO
MOTPiOHO JOBeCTH). YMOBY T€OPEMU IIPUHHATO 3aIlMCYBaTH ITiCJs CJIOBA
«IaHO», a BHCHOBOK — IIiCJSA CJIOBa <«JIOBecTwW». [loBoasium Teopemy,
MOJKHA KOPHCTYBaTHUCA aKCioMaMM, a TAKOK PaHiIlle JOBEJIEHUMM TEO-
pemamu. JKoaHi iHIIIi BiaacTUBOCTI reoMeTpuYHUX (QIryp (HaBiTh AKIITO
BOHM 3[JaI0THCA HAM OUYEBUIHUMU) BUKODPUCTOBYBATU He MOKHA.

O3HauyeHHs

TBepm:KeHHA, y SAKOMY IOSACHIOETHCA 3MIiCT IE€BHOTO ITOHATTS
(TepmiH), HABUBAIOTL 0O3HAYeHHAM. Bu BiKe 3HaeTe MeAKi O3HAUYEHHI,
HaAIIPUKJAJ O3HAUEHHA BifpisKa, KyTa, OiceKTpucu KyTa.
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B3daemMHe po3mMmileHHS NPAMUX HA NIOWUHI

A [laBHbOrpeLbku yyeHnn EBknig y cBOIM BUOATHIN
M npaui «Hauwana» 3ibpaB Ta y3aranbHuUB ©aratopiy-
HUI HayKoBUI goceig. FonoBHMM 3000yTkOM EBKIi-
Aa 6yno Te, Wo BiH 3anponoHyBaB i PO3BUHYB akCioMaTUYHUIA Nigxig 4o no-
OyooBu Kypcy reometpil. Llenm nigxig nonsrae B TOMYy, WO CrovaTky
hOpPMYNIOKTLCA OCHOBHI NONOXEHHS (akcioMu), a NOTiM Ha iX OCHOBI 3a J0-
MOMOTO0 JIOTIYHMX MipKYBaHb OOBOAATH iHLWI TBEPAXEHHs (Teopemun). Ta-
K nigxig 0o nobynoBm Kypcy reoMeTpii BUKOPUCTOBYHOTL i JOCI, hopMyrnto-
touM aeski 3 akciom EBkniga B GinbLu cydacHOMY BUrMA,.
«Ha4ana» 3arogom 6yno nepeknageHo Ha BinbLUICTb EBPOMENCHLKMX MOB.
Y 1880 p. BugatHuin ykpaiHcbkuii matematuk Muxanno €roposuy BalyeH-
Ko-3axapyeHko onybnikyBaB nepeknag «Hadan», OogaBliM MOSICHEHHS
iHLUMX MUTaHb reoMeTpil.

O

Eeknid M. €. BauwjeHko-3axapyeHKo
(lhct. po H. €.) (1825-1912)

Cawmy Hayky, BuknageHy B «Hauyanax», HasmBaloTb €8k/1id08ot0 2eomem-
pieto.

3Ha4YHUIN BHECOK Y PO3BUTOK reOMETPIT 3pobuni 1 iHWIi JaBHbOrpeLbKi BYe-
Hi, 3o0kpema Apximed (6n. 287-212 pp. o H. e.) Ta Anosnnonit (Il cT. go H. e.).

AHania cuctemMn akciom, dki 3anponoHyBaB EBknig, TpMBaB He odHe
ctonitTs. Moro Ha mexi XIX i XX cT. 3aBepLUMB BUOATHUI HIMELbKUIA MaTe-
maTuk Oasua MNinebept (1862—-1943). BiH cTBOPMB NOBHY i HECYNepeynuBy
cucTemy akciom reomeTpii EBkniga.

@ Lo Ttake akcioma? O HaBegite npuknagmn akciom. O Lo Take Teopema; goBegeHHs
s Teopemn? O LLlo Take o3Ha4YeHHA?

§ 5. CyMixHi KyTH
CyMiKHI KyTH
JlBa KyTH Ha3MBalOTh CYMI¥CHUMUL, AKIIO OXHA CTOPOHA B HUX

€ CIiJIBHOIO, & OBi iHIm CTOPOHM IMX KYTIB € JONMOBHAJLHUMU
IPOMEHAMM.
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O
Ha mamonky 5.1 kytu AOK i KOB — cymikHi, cTO- K
pouna OK y Hux — cmoiapHa, a OA i OB € [gomos-
HAJbHUMHU ITPOMEHSIMU. A 0O B
Maun. 5.1
BnacTtuBocCTi CyMDKHUX KYTIB
(I Teopema (BJIACTHUBICTH CYMiXKHUX KYTiB).
Cyma cymixkamx kyTiB mopiBHroe 180°.

Ilogedenns. Hexait LAOK i ZKOB - cymixkui (Magx. 5.1).
Ockinbku mpomeHi OA i OB yTBOPIOIOTH PO3TOPHYTHHN KYT, TO
ZAOK + ZKOB = ZAOB = 180° Orixe, cymMa CYMiKHUX KYTiB
nopiBaioe 180°. Teopemy moBemeHO. W

TBepakeHHsI, SKi BUILIMBAIOTHL Oe3mocepefHbO 3 aKcioMm uu
TeopeM, Ha3uBaIOTh Hacaidkamu. Po3riissHeMo HacIigKM 3 JOBEIEHOI
TEOPEMHU.

B Hacaigox 1. Kyr, cymMisKHHH 3 NpAMHEM KyTOM, — INPAMHAM.
Hacnigox 2. Kyr, cymMi)kHHA 3 rocTpHM KyTOM, — TYIHI;
KYT, CYMisKHHUH 3 TYIIHM KYTOM, — TFOCTPHH.
Hacaigok 3. Kyrn, cymixkni 0o piBEHMX KyTiB, € piBHMMH.

m 3HaWTH TpagycHY Mipy KOMKHOTO i3 CYMiKHUX KYTiB,
° AKIIO OAMH 3 HUX Ha 56° Oinpmuil 3a iHIMINUN.

Posg’azannsa. s 3pydHOCTiI 3ammMCciB IMO3HAUMMO MEHIIIUUA 3 [a-
HUX KyTiB — /1, a O6inpmuit — /2.
1) Hexait /1 = x°, Tomi /2 = x° + 56°.
2) Ockinbku £1 + /2 = 180° (3a BIACTUBICTIO CYMiKHUX KYTiB),
MaeMO PiBHAHHA: X + x + 56 = 180, 3BigKM x = 62°.
3) OT:xke, ommH i3 MIyKaHWUX KYTiB JopiBHIoE 62°, a iHmmMA —
62° + 56° = 118°.
Biodnosiov: 62°; 118°.
@ Aki KyTn HasmBaloTb cyMixHUMK? O CcopmyntoiTe Ta AOBeaiTb TeopeMy Npo Bnac-
4 TuBICTb CYMIKXHMX KYTIB.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 88. (Ycno.) Ha axux 3 mMamoHKIB 5.2-5.5 xkytu 1 i 2 € cymix-
HUMUI?
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O
1 2
! 1
N2 2 2
Mau. 5.2 Mau. 5.3 Mau. 5.4 Mau. 5.5
89. Yu MOKyTh ABa CYMiKHUX KYTHU HOPiBHIOBATH:
1) 42° i 148°; 2) 90° i 90°; 3) 166° i 14°;  4) 23° i 156°?
90. Yu MOXKYTH ABa CYMiKHUX KYTH HOPiBHIOBATH:
1) 13° 1 167°; 2) 5°1i 165°% 3) 11° i 179°; 4) 91° i 89°?
91. 3HaWOITHL KYT, CYMiKHUN 3 KyTOM:
1) 15% 2) 113°.
92. 3HaIiTh KYT, CYMisKHUN 3 KYTOM:
1) 127°; 2) 39°.

(2] 93. Haxkpecmirs 3a momomororo rpaxcmoptupa ZMON = 50°.

94.

95.

96.

97.

98.

¥ A=)

IToGynyiiTe cyMisKHMI 3 HUM KyT 3a yMoBu, o ON — ixHA
cuiipHa cTopoHa. OOUHUCIIITH HOro rpagycHy Mipy.

Haxpecaits 3a momomoroio Tpancrnoptupa ZAPB = 115° IloOy-
IyHATe CyMiKHUII 3 HUM KyT 3a yMOBH, 10 PA — iXH#A cIijgpHA
cropoHa. OGUMCIIITh 1TOr0 TPagyCcHY Mipy.

IIpomiub, 110 ITPOXOAUTHL MiK CTOPOHAMHU KyTa, OiJIUTh HOro Ha
KyTH, IIM0 AOPiBHIOIOTH 15° i 72°. 3HaimiTh rpagycHy Mipy KyTa,
CYMiKHOTO 3 JaHMM.

BicexTpuca Kyrta M yTBOPIOE 3 MO0 CTOPOHOIO KYT, IO JTOPiBHIOE
36°. 3HaNAiTL rpagycHy Mipy KyTa, AKUHA CYMiKHUI 3 KyToM M.
HaxpeciiTs gBa CyMisKHUX KYTH TaK, 100 IXHA CIIiJIbHA CTOPOHA
OyJsa BepTHUKAJLHOIO, a TPAAyCHI Mipyu — HEOOHAKOBUMIU.

HaxkpecaiTs ABa CyMisKHUX KyTHU PisHOI IrpaAycHOI Mipu Tak, 1100
ixH#A cmisibHA cTOpoHA OyJia rOPU30HTAJIBLHOIO.

99. dxmio cywmiskHi KyTu piBHiI, TOo BoHuU mnpami. [HoBemiTh 11€
TBEPI KEeHHS.

100. KyTu, cymikui no KyTiB A i B, piBHi Mixk co6oro. [loBemiTh, 1110

ZA=/ZB.

(3] 101. BmaiiniTs CyMisKHI KyTH, AKINO OJUH 3 HUX:

. i 3 . .
1) ma 18° menmwuit Big iHIIIOTO; 2) CTaHOBUTD e Bij iHITIOTO.
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102. 3HaiigiTh CyMisKHI KyTU, AKINO OAUH 3 HUX:

1) yrpuui GinbIIuil 3a iHIINIT;
2) cranoButh 25 % Bin imioro.

103. Jawmo roctpuit Kyt M i Tynuit Kyt N, rpaaycHi Mipu AKUX Bin-
HOCATHCA AK 2 : 5. 3HAUAITL TpagyCHI Mipu IUX KYTiB, SKIITO
KyT, CYMi’KHUUA 3 OTHUM 3 HUX, AopiBHioe 140°.

104. Jawmo tynuii KyT A i roctpuii Kyt B, rpagycHi mMipm AKUX Bij-
HOCAThCA AK 4 : 3. 3HAHAIThL I'PadyCHi MipM IUX KYTiB, SAKIIO
KYT, CYMisKHUI 3 OTHUM 3 HUX, JopiBHIOE 80°.

E 105. 3uaiigiTe KyT MiK OicekTpucaMmu CYMisKHUX KYTiB.

106. [IBa xyTu BigHOCATHCA AK 1 : 2, a cyMiKHI 3 HUMU — AK 7 : O.
3HaANOITh i KyTH.

107. OpuH 3 gBOX mJaHMX KyTiB Ha 20° GiabInuii 3a iHIINI, a cyMiMkHi
3 HUMHU — BigHOCATHCA AK D : 6. 3HAUAITH MaHi KyTH.

@ 108. OguH i3 cyMisKHMX KYTiB yaABiui OinbIInil 3a PiBHUIIO ITUX
KyTiB. SHAUOITh IIi KyTH.

©) Bnpabu grs nobmopenns

109. HakpeciiTh KyT, rpagycHa Mipa AKOTr'0 JOPiBHIOE:
1) 27°; 2) 119°.

110. Toukn A, B i C jmexaTh Ha opfHi npawmiii, AB = 2,7 cwm,
BC = 3,6 cm. Yu moske BigcTaHb MixK Toukamu A i C mopiBHIOBaTH!:
1) 0,8 cwm; 2) 0,9 cm; 3) 1 cm;
4) 6,1 cwm; 5) 6,3 cm; 6) 6,5 cm?

XKummeba mamemamuka

111. ByzniBeabHUKAM [JId BCTAHOBJIEHHS OAIIITHU IIOTPiOHO
3anuTty pyHIamMenT y ¢opmi Kinblsa. Pagiyce soBHim-
HBOI'O KOJIa IHOro (ZWYHIAMEHTY Ma€ IOPiBHIOBATU
15 M, a BEyTpimmboro — 10 M. Busmaure miomry
3eMeJIbHOI MiIAHKY g hyHIaMeHTOM OalllTH.

@ Likabi 3aga4i — nomipkyd ogHave

112. Anmarpamu. Y 1iii 3agaui moTpiObHO poO3IMIUMPYBATH KOMKHUII
3almc, MIepecTaBUBINN OYKBM B HBOMY TakK, II[00 OTpUMAaTH
Bimome ciaoBo. Taki mepecTaHOBKM HA3WBAIOTh AHAZPAMAMU.
Hanpuknan, posp’sazatu amarpamy BIIAKTAP - o3szauae
3HAWTHU CJIOBO, CKJaAeHe i3 mux O0ykB, — 1e KBAJIIPAT.
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O
Posp’sa:kiTh amarpamu:
1) TVK; 2) APSAMII;
3) KJIEIBII; 4) MOPTEIATE.

§ 6. BeptukanbHi kytu. Kyt MiXk ABOMa npsiMuMu,
LLO NepPEeTUHAIOTbCS

BepTtukanbHi kyTH

JIBa KyTH Ha3WBAIOTh GePMUKANLLHUMU, SIKI0 CTOPOHH OJHOTO
3 HMX € JONOBHAJbHMMH IPOMEHAMH CTOPiH iHIIOro.

2
A B D Y TBOpHIKCH ,'[l,'B.i napu Bep-
THKAJBHHUX KYTiB:
C B 3 ZLAKC i ZDKB — BeprtH-
KaJbHi}
IIpami AB i CD ueperuHa- ZAKD i /CKB — Bepru-
- K' 3
IOTHCH B TOYIL > KaJdbHi. r
G Teopema (BIIACTHBICTh BEPTHUKAJIBHHX KYTiB).
Beprurkansai Ky piBHi Mix coboro. y

Iosedenns. Hexait kytu AKC i DKB — BepTuKaJbHi (AUB. MaJL.).
1) Ockinbxku kytu AKC i AKD cywmixui, to ZAKC + ZAKD = 180°.
2) Takox cymiskni kytu AKD i DKB, tomy LAKD + Z/DKB = 180°.
3) Maemo: ZAKC = 180° — ZAKD i /DKB = 180° — ZAKD.

IlpaBi wacTmHmM 1©MX PpPiBHOCTEW  piBHI, A X D
ToMy piBHUMH € i JiBi ixHi wactmHH. OTiKe,
/AKC = /DKB. TeopeMy fOBeIeHO. W C B

M JBa i3 4OTUPHOX HEPOSTOPHYTUX KYTiB, IO YTBOPUJIUCA
° IIPU IepeTUHI JBOX NPAMUX, BifHOCATHECA AK 4 : 5. 3HAUTHU rpajyc-
. Hy Mipy KOKHOTO 3 KYTiB, II[0 YTBOPUJINCH.

B pe3yJIbTaTi MepPeTuHY ABOX NPAMUX, € a0 CyMixK-
HUMHU, a00 BepTUKAJIbHUMU (DuB. MaJ.). OCKijab-
KM BepTuKaJbHi KyTtm piBui: LAKD = /CKB, kXK
ZLAKC = ZBKD, 1o B 3afaui iaeTbcsa PO CYMiKHI B
kytu. Hanpuknan, LAKD i LZAKC.
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O
. 1) 3a ymosoio LZAKD : ZAKC =4 : 5, ToMmy MOXKe- A
MO BBecTHu nosumauenusa: ZAKD = 4x, ZAKC = 5x. D Xa c
2) Ockinbku LAKD + ZAKC = 180°, maemo piB- K
HAHHA: 4x + bx = 180°, 3Bigku x = 20°. ;\

3) Topi ZAKD =4-20°=80°, ZAKC = 5-20° =100°.
Hani: Z/CKB = ZAKD = 80°, ZBKD = ZAKC = 100°.
Bidnosids: 80°, 100°, 80°, 100°.

KyT Mi>k npsMumu

Kymom mix npamumu, uyo nepemunaomscs, Ha3NBAKOTh MeH-
IIMH 3 KYTiB, I0 YTBOPHJIHCA NPH NEPETHHI IHX NPAMHUX.

Kyt misxx npamumu AB i DC 3 nonepenuboi 3amaui mopiBHioe 80°.

l“ KyT Mixk npsiMMMU, WO NepeTnHaloTbCS, He Moxe nepesuysaTy 90°. \
o

@ Aki KyTn HasnBatoTb BepTUKanbHMMnN? O AKy BNacTUBICTb MaloTb BEPTUKaIbHi KyTn?
g O Axmir kyT Ha3aMBalOTb KYTOM M ABOMA NPSIMUMN?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 113. (¥cro.) Hasgirs napu BepTUKATBHIX KYTiB HA MATIOHKY 6.1.
114. (Yeno.) Yu € ma maroHKY 6.2 BepTUKaJIbHI KyTu?

115. OguH 3 BepTUKAJbHUX KyTiB gopiBHIoe: 1) 15°% 2) 129° 3naii-
IiTh IPyTU#A KYT.

A A B A K
P M F B P L
T K C M
C
Maix. 6.1 Max. 6.2 Main. 6.3

116. OguH 3 BepTUKAJbHUX KYTiB mopiBHIOE: 1) 42° 2) 139°. 3Haii-
IiTh IPyTUHA KYT.

@ 117. Ha mamionky 6.3 mpsami AM, BL i CK mepeTHHAIOTLCS
B Toulli P. 3HANAITL yci mapy BepTUKAJLHUX KYTiB.

118. OguH 3 KyTiB, III0 YTBOPUJIMNCA HIPHU IEPEeTHHi ABOX NPAMHX,
nopiBuioe 40° 3HaigiTh iHIII KyTH.
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O

119.

120.

121.

122.

123.

124.

125.

126.

Ha wmamgonxky 6.4 ZAML = 120° 3umangite LAMP, /PMB
i ZBML.

(Yeno.) YueHuna Hakpecsqujga IBI mpAMi, IO IepPeTUHAIOTHLCH,
Ta, BUMIpABIIHN TPAHCIOPTUPOM OJAWH 3 KYTiB, AKi IIPpU IIHOMY
yTBOopuucs, orpumasa 130°. Yu Morke BOHA CTBEPAKYBATHU, IO
KyT Mixk npamumu gopiBHoe 130°? BiamoBiab moscHiTs.

7

Mai. 6.4 Mai. 6.5

Ilpami AB i PL mneperuHamoTbca B Toulli O (maa. 6.5).
/ POB = 118°. 3uangits KyT Mixk npavmumu AB i PL.
Haxpecairs aBi mpsmi, mIo mepeTwMHAIOTLCS, Ta 3HAWLITH 3a
JIOIIOMOT'OI0 TPAHCIIOPTHUPA KYT MiK HUMH.

Haxpecaite £ MON, o popisuioe 110° IlobOyamyiiTe momos-
HaabpHi nmpoMeHi OL i OK gm0 #ioro cropin OM i ON sBigmoinmHo.
OO6uwmcaiTh TpamycHI Mipm TPHOX HEPOITOPHYTHX KYTiB, IO
YTBOPUJIUCS, i IIOPiBHANTEe 3 pes3yjabTaTaMi BUMiplOBaHHS.
Haxpecaits £ZAOB, mo gopiBaioe 30°. IToOyayiiTe HOIMOBHAJJIbHI
npomeri OP i OD po tioro cropir OA i OB sBigmosigHo. O6uuc-
JiTh T'paAyCHi Mipu TPbOX HEPO3STOPHYTUX KYTiB, IIO0 yTBOPH-
Jucsd, i MopiBHANTE 3 pedyibTaTaMi BUMipIOBaHHA.

3HaANAITh TPAfyCHY Mipy KOKHOTO 3 KYTiB, AKi yTBOPHJINCS HPU
MIepeTUuHi IBOX NPAMUX, AKIIO:

1) yci kyTu piBHI MiK c006010;

2) cyma OBOX 3 HHX AopiBHIOE 178°.

3HaAHIITh TPagyCHY Mipy KOKHOTO 3 KYTiB, K1 YTBOPUJINCS IIPU
IIEpeTUH1 JBOX NPAMUX, AKIIO:

1) cyma aBox 3 HUX AopiBHIOE 16°;

2) Tpu i3 YOTUPHOX KYTiB PiBHI MixK c000I0.

127. 3HaigiTh KyT MidK IPAMHMH, IO IIEPETUHAIOTHCA, AKIIO:
1) pisHUIA IBOX 3 YTBOPEHUX KYTiB JOpiBHIOE 18°;

2) cyMa TpbOX 3 YTBOPEHUX KYTiB mopiBHioe 293°;

3) OnuH i3 KYTiB CTaHOBUTH 5 Bin iHIIOTO.

39



PO341n 2
O

128. 3HaHIITh KYT MidK ODPAMUMHU, 10 IEPETUHAIOTHCS, SKIIO:
1) oguH 3 KyTiB, IO YTBOPUJINCS, YABiUi MeHIIUNA Bix iHIITOrO;
2) onuH 3 KyTiB ctanoBuTh 20 % Bifm iHIIOrO.

(4] 129. IIpami AP, BL i CK neperunaiotsca B Touni M (Mai. 6.6),
/BMC = 20°, Z/LMP = 60°. 3uanigitb LAMK.

130. IIpami AP, BL i CK meperuHawTbcAd B Touni M (maia. 6.6),
ZCMP = 105°, L/ KML = 25° 3uaingite L AMB.

131. Ha masoHKy 6.7 300paskeHO TPU HOPSAMi, IO IIePeTHHAIOThCS
B OOHIiNM Touli. 3HAHIITE cyMmy KyTiB 1, 21i 3.

B\C
A M P v
/?\
K\ L

Mau. 6.6 Max. 6.7

|-)(-] 132. JloBeniTh, 110 OiCeKTPHCHU BEPTUKAJILHUX KYTiB € IOIIOB-
HAJbHUMY IPOMEHSIMMU.

©) Bnpabu grs nobmopenns

133. Ha npsawmiii mocaigmoBHo mosuaueno 10 TOUOK Tak, IO BifcTaHb
MiK OyOb-IKMMM JBOMAa CYCiZHiMM TOUKAMH [OOPiBHIOE 2 CM.
3HaHIITh BifcTaHb MidK ABOMAa KpalHIiMH TOUKAaMMU.

134. Bigomo, mo LABC = 70° a ZCBD = 20°. Yu mo:ke rpamycHa
mipa Kyta ABD nopiBHIOBaTu:
1) 40°; 2) 50°% 3) 60° 4) 80°; 5) 90°; 6) 100°?

Kummeba mamemamuka

135. 3riguo i3 camiTapHMMH HOpPMAMM BiJHOIIIEHHS IJIOIII BiKOH 10
IJIOII ITiJJIOTH Yy KJAacHii kiMmHari mae OyTu He MeHImne Hixk 0,2.
Yu pgoTpuMaHO IIUX HOPM VY KJIACHIN KiMHAaTi, JOBXWHA AKOIL
14 M, a mumpuHa cTaHOBUTH 35 % BiA JOBKUHM, AKIIO B KiMm-
HaTi Tpu BikHa posamipom 2 x 1,8 m?

TMigzomyimecs go bubuenns Hobozo mamepiany

136. Hakpecaite npamMOoKyTHUK ABCD Ta 3amnuIlriTh yci mapu Iiep-
MeHAUKYJIAPHUX IPAMUX, AKi YTBOPUIUCS.
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o
@ Likabi 3aga4i — nomipkyi ogHave

137. ®irypy Ha MaJOHKY CKJAZEeHO 3 BOCHBMU Cip-
HUKiB.
1) CkinbKu KBajpaTiB OpuU IBOMY YTBOPHU-
JgocA? @
2) flx mpubpaTu aBa CipHMKU TaK, 11100 3aJu-
IIIUJIOCS JIUIIIE TPU KBaapaTu?

(&
i
i

AOMALUHSI CAMOCTIMHA POBOTA N2 1 (8§1-6)

3asdannsa 1—12 marwomv no womupu eapianmu sionosgideir (A-I"),
ceped axux auuwe o0un € npasunvHum. Obepimv npasusvbHUll 8api-
anm 6i0nosioi.
ij_] 1. fIka 3 TOUOK Ha MaJIOHKY HAJEKHUTh i IpaAMiil a, i npamii b?

A. K B. L B. M I.N

2. flkuii i3 3aIPOIOHOBAHUX KYTiB € Tynum?

A. ZM = 129° B. /T = 90° B. /N = 180° I. /L = 78°

3. ITapa cyMiskHMX KYTiB MOKe JOPiBHIOBATM...

A. 18°1 172° B. 27°i 153° B. 25°i 145° I. 47°i 134°

@ 4. IIpominb OP mpoxoauTh Mixk cropoHamu Kyta AOB. 3HaiigiTh
rpanycHy Mipy kyta AOB, arkmio LAOP = 20° £ POB = 50°.

A. 30° B. 70° B. 110° I'. HeMOKJIMBO BU3HAYUTH

5. Touka L Hanexuth BiApisky AB. 3uaiigite AL, axmio LB = 5 cwM,

AB = 8 cm.

A. 13 cm B. 9 cm B. 4 cm I. 3 cm

6. OguH 3 KyTiB, IO YTBOPWJWCA IIPU II€PETUHI ABOX IIPAMUX,

nmopiBHIoe 160°, 3HAUAITH KYT MiK IPAMUMU.

A. 160° B. 100° B. 80° I. 20°

@ 7. Binomo, mo AB = 4 c¢cm, BC = 7 cm, AC = 3 cMm. YKaxiTh
B3aEMHe po3MileHHa Touok A, B i C.

. TOUKa A JIeKUTh MixK Toukamu B i C

TouKa B Je;KuTh MixK Toukamu A i C

Touka C JeXUTh MiX Toukamu B i A
JKOIHA 3 TOUOK He JISXKUTL MLXK TBOMA 1HIIIMMUI

0 HEEp
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8. Ilpominpr OK e Oicekrpucoro kyta COB, C
ZCOB = 70° (muB. mau.). 3uangite L AOK. %
A. 110° B. 135°
B. 145° I. 155° A 0] B

9. OpuH i3 cyMisKHUX KyTiB yABiui MeHIIW Bia apyroro. S3HauUIiTh
OinpIIUE i3 TUX KYTiB.

A. 60° B. 80°

B. 100° I. 120°

E 10. Ha nyomuHi IIO3HAYEHO II'SIThb TOYOK TaK, IO KOMHI TpHU

3 HUX He JIe)KaTh Ha OfHiW mpamini. CKijabKM PiBHUX OpPAMUX,
KOXKHAa 3 AKUX IPOXOAUTH Uepes JedKi ABi 3 JaHUX TOUOK, MOMKHA

mpoBecTu?
A. 5 B. 8
B. 10 I. 15

11. Posropuyrtuii £ MON mnogineno npomenamu OA i OB Ha Tpu KyTH.
ZMOA = 120° £ NOB = 110°. 3uaigits rpagycuy Mmipy xKyrta AOB.
A. 50° B. 60°

B. 70° I. 80°

12. Jlano nBa KyTH, I'paAycHi Mipu AKuX BigHOcAThcA AK 1 : 2. Pis-
HUIA KYTiB, CYMidKHUX 3 HuUMH, gopiBHioe 70°. 3HaAWmITH OiIbIINMIA
3 TaHUX KYTiB.

A. 70° B. 90°

B. 110° I. 140°

Y 3a60anni 13 nompiono 6cmanogumu 6i0nosidnicms mix iHGop-
Mayierw, nosnaverow yuppamu ma oyxkeamu. Odna 6i0nosidv 3aiisa.

@ 13. Ha Bigpisky AB 3aBaoB:XKu 74 cm mosHaueHo Touku M i N
(muB. man.). Hosxxkuuu BigpiskiB AM i MN BigHOCATBHCA AK 3 : 2,
a Bigpisox NB Ha 4 cMm goBIInii 3a Bigpisoxk MN. YcTaHOBITH Bij-
nmoBigHicT, MixK Bizmpiskamm (1-3) Tta ixuimu moB:xkumHamu (A-T).

Biodpisku Ilosxcurnu 8idpiskis
A M N B 1. AM A. 20 cm
2. MN B. 24 cm
3. NB B. 28 cm
I. 30cm
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B3deMHe po3mMiujeHHA NPAMUX HA NIOWAUHI

3ABAAHHS AAS MEPEBIPKM 3HAHb AO 8 1-6

ij_] 1. HasBiTh TOUKH, IO HaAJIE}KATh NPAMIH @, Ta TOYKH, IO iii He
HaJexkaThb (OuB. MaJj.). 3po0iTh BiATIOBiAHI 3amucu.

M
a
B D
C
2. fdkuii 3 TaHWUX KYTiB rOCTpuUil, TYOui, IPAMULA, POSTOPHYTHUIL:
1) LA = 92° 2) /B = 180°
3) £C = 90°% 4) /D = 31°7
3. 3a MaJIIOHKOM HAa3BiTh Mapu BEPTUKAJbHUX KYTiB.
B K
A
D N

@ 4. Touka C Haxe:xuTh Biapisky MN. 3HaAUIITL AOBXKUHY Bif-
piska CM, axmio MN = 7,2 cm, CN = 3,4 cmMm.

5. 3a [0mMOMOrol TpaHCHOPTHUPA HAKPECJITh KyT, I'paAycHa Mipa

ssKoro aopiBHIOE 70° Ta mpoBemiTh ftoro GiceKTpucy.

6. IIpami AB i CD meperunaiooTbca B Touni O, LAOC = 132°, 3uai-

IiTh KyT Mixk npavmumu AB i CD.

E 7. Toukm M i N Hajmexarb Biapisky AB, OOBKUHA SIKOT'O
mopiBaHioe 30 cm. 3HaWAITHP OOBKUHY Bigpiska MN, AKIIO
AM = 20 cm, BN = 16 cMm.

8. 3HalgiTh CYMiKHI KyTH, AKINO OAUH 3 HUX Ha 12° MeHIIMH Bif

IPyroro.

E 9. Toukm A, B i K je)xaThb Ha OAHINA mpaAMii. 3HaWIITL IOB-
KuHy Bigpiska AB, akmo AK = 9,3 cm, KB = 3,7 cm. CrigbKu
PO3B’sI3KiB Mae 3amaua?

Jlodamxkoéi énpasu
i4 10. Axwuii KyT yTBOpIOE OiceKTpmca KyTa 48° 3 mpomeHeM, IO
€ IOOIIOBHAJILHUM JIO OJHi€l 3 oro cropiu?

11. JIBa kyTu BigHOCATHCA AK 1 : 3, a cyMisKHI 3 HUMHU — AK 7 : 3.
3HaUIITh JaHI KyTH.
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§ 7. MepneHpukynapHi npami. Mepnenaukynsap.
BiacraHb Bif TOuku A0 npsMoi

MepneHaukynsapHi npsaMi

Hexait npu nepeTuHi ABOX IPAMUX @ 1 b ofMH 3 KYTiB, IO YTBO-
puancs, € opaMum, Hanpukaang £ 1 = 90°,

‘ lfailznié'g B e £3 = Z1 = 90°
p 112 /1 i £2 — cymixni legzoolgog(; flgozo
713 421%4—3011'"[' /4 =272 =90°
KaJdbHI1

AKWo oauH i3 YOTUPBLOX KYTIB, WO YTBOPUINUCA MNpU NepeTuHi ABOX
o npamux, gopisHoe 90°, To peluTa KyTiB Takox npsami. Mpo Taki npami
KaXkyTb, O BOHM NepeTuHalTbCa nig npssMum KyTtom, abo Lo BOHM
nepneHanKynsapHi.

~

NePETHHAKOTRCH Wi NMPAMEM KYTOM.

a 3anucyiots: @ L b
b YurawoTrs Tak:
«IIpavMa a mepneHIUKYJASpPHA X0 IPAMOI b».
\_ J

Hna 1mo0ymnoBu IEPIEHAUKYIAPHUX NOPAMHUX BUKOPUCTOBYIOTH
KpecaapchbKkuii KocuHenb. Ha mamioHKy 7.1 uepe3 Touxky B, axa He
HaJIeXKUTh NOpAMifi a, IpoBelAeHO IPAMY b, HepHNeHIUKYJIAPHY OO
npamoi a. Ha masmiouky 7.2 Touka C HaJeXUTh NMPAMiH a, i uepes
Hel MepHeHIUKYJIAPHO OO IPAMOL a IIpoBeleHO IpaAMYy c. B obox
BUIIAJKaX TOOYyAOBAHO €OWHY IIPAMY, AKa IIPOXOAUTH Uepes 3aJaHy
TOUKY i € IepHeHANKYJISIPHOIO A0 IPAMOI a.

b c
B

JBi nmpami Ha3uBAIOTh NEPNEHIUKYNAAPHUMUL, AKIIO0 BonnJ

Mar. 7.1 @ a Mau. 7.2
44 o




B3deMHe po3mMiujeHHA NPAMUX HA NIOWAUHI
O

Ot:xe,

Q yepes Oyab-siKy TOYKY MAOLWMHM NPOXOAUTb NULIE OfgHa npama, nep-
O NeHJuKynspHa oo AaHoi NpaMol.

M IIpami AB, CD i KL mnepeTmHaIOTHCA

A
¢ B Touni O, npuuomy ABLCD (guB. maj.). 3Hai- K
:™u LAOK, axifo ZCOL = 160°.
Posg’azannsa. 1) Ockinbku AB .1 CD, T0 (C o) D
ZCOB = 90°. g L

2) /BOL = Z/COL — ZCOB = 160° — 90° = 70°.
3) ZAOK = ZBOL (ak BepTukajibui), romy LZAOK = 70°.
Bionogidv: 70°.

MepneHaukynsapHi BiApi3KM Ta NPOMEHi

Bidpisxu a60 npomeni Ha3MBAXOTh nepneHiIuKyLAPHUMUL, AKIIO
BOHM JIeKATh Ha NEPHeHAMKYJIAPHUX NMPAMHX.

Hanpuknan, Ha MaJdioHKY 7.3 BimpisoK AB meprneHAnKYJIAPHUIA IO
Bigpiska CD, Ha maaoHKY 7.4 npomins KL HepHneHIUKYIAPHUN 0
Bigpisxka MN, a Ha MaJOHKY (.5 IpoMinb PR mepHneHIUKYIAPHUNA IO
npomeHs OS. Jlyia 3anucy NepneHIuKYJIAPHOCTI BiApisKiB i mpomeHiB
TaK0K BUKOPHUCTOBYIOTh 3HAK .

Q 1A
°oC M
o P
N K L 0 S
A B v TR
Mau. 7.3 Mau. 7.4 Max. 7.5 Maux. 7.6

Mepnenaukynsap. BigctaHb Big Touku go npsmor

Ilepnenduxynapom 60 npsamoi, NPOBeJeHMM 3 JAaHOI TOYKH,
HA3HWBAIOTh BiAPi30K mMpAMOl, NepHeHIHKYIAPHOL 10 XaHOl, OOUH
3 KiHIiB AKOro — gaHa TOYKA, a APYIHH — TOYKA NEPeTHHY
npavux. JoBXKHHY LbHOro Biapiska Ha3MBaIOTh 6idcmanHHiO 6i0
mouxu 9o npamoi.
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O

Ha mamioHKYy 7.6 3 TOuKum A IpPoOBeneHO IIEepHIeHIuKYJaap AB mo
npamoi m. Touka B — ocnoéa nepnendukynapa, a I1OBKUHA Bipiska
AB — Biacraub Bif ToOukKu A [0 IpAMOi m.

@ Aki npaAmi HasmBaoTb NnepneHankynsapHumMn? O Ak nobygysaTtu NpsAMy, nepneHamky-
o NApHy go gaHoi npamoi? O Lo Ha3uBaloTb NepneHauKkynsapom 4o NpsiMol, nposege-
HUM 3 gaHoi Todkn? O Lo Ha3uBatoTb BiACTAHHIO Bif TOYKM 4O NPSAMOI?

§ Fosb sximb 3agaui ma buxonaime bnpabu

i1| 138. Ha axmx 3 maamoHKiIB 7.7-7.10 300pakeHO IIepHeHINKY-
JApHi npami? 3a moTpedu BUKOPHCTATe KOCHUHEIh. BukoHaiiTe
BigmoBigHi 3amucwu.

m

Max. 7.7 Max. 7.8 Max. 7.9 Maxa. 7.10

139. HakpecaiTh mpsaMy ¢ Ta IO3HauTe TOUKY A, IO i HaJeKUTh,
i Toury B, 1o iii He HaJeXuTh. lIpoBemiTh 3a AOIIOMOIOIO
KOCHHIISI IPAMi uepes TouKu A i B Tak, 11100 BOHU OyJIx IIepIIeH-
IUKYJIAPHUIMU IO TIPSIMOI C.

140. BigrBopite maatoHKmM 7.11 i 7.12 y 3omwuTi Ta AJIg KOXKHOTO
BUIIQJKY 3a JOIIOMOI'OI0 KOCHUHIIS IIPOBENITH IIPAMY b, IO IpO-
XOOUTH Uepe3 TOUKY B IeprneHIMKyJIapHO A0 IPSIMOI a.

eB
\ /
2 B
Max. 7.11 Man. 7.12

141. Ha mauarouKy 7.13 npami a i b nepuesgury-
JapHi. Uu neprneHINKYIAPHI:
1) Bigpisku AB i MN;
2) nmpominb EA i Bigpisok CM;
3) Bigpisku AB i DE;
4) nmpomeni CN i CE?

Max. 7.13
46 O




B3daemMHe po3mMmileHHS NPAMUX HA NIOWUHI

142.

144.

145.

146.

147.

148.

=]

150.

151.

Ha mantouky 7.13 npawmi a i b nepueHaukyasapHi. Yu meprmenau-
KYJISapHi:

1) Bigpiskum DE i CN; 2) mpomeHi CM i CA;

3) nmpominb CE i Bimpisok CA; 4) Bigpisku BD i MN?
143. Haxkpecraits npamMy a, mo3HauTe TOUKY A, IO po3MillleHa
Ha Bigcrani 2,5 cMm Big mpamoi a, Ta Touky B, 1110 po3MiIlieHa Ha
BimcTaHi 4 cM Big mpsamoi a.

IIpoBemiTy mpamy m, mos3HauTe TOUKY P, 1o posMilleHa Ha
BimcTaHi 3 cMm Big mpamoi m, Ta Touky K, IIfo posMileHa Ha
Bigcrani 1,5 cM Big mpsamoi m.

Haxpecaits Bigpisku AB i CD Tak, 100 BOHU OyJM HepIeHIN-
KYJIAPHUMU Ta He IIepPeTUHAJINCH.

Haxpecaits npomerni MN i KL Tak, 100 BOHU OyJIU IePIEHIN-
KYJAPHUMU Ta IIePeTUHAJNCS.

IIpami AB, KL i MN neperuHaioTbcsa B Touri O (maj. 7.14). Uu
€ meprneHAuKyaApHUMEU npami AB i MN, sakimo:

1) ZAOK = 25°, /KON = 66° 2) Z/LON =118° /LOB = 28°?
IIpami AB, KL i MN neperuHaioTbcs B Toulri O (ma. 7.14). Yu
€ meprneHAuKyaApHUMEU npamMi AB i M N, sakio:

1) /MOK = 122°, ZAOK = 31°; 2) /MOL = 59° /LOB = 31°?

A - c M| F
N
M 0 N 4 0 B K 0 L
M
L/ B D P/ N
Maur. 7.14 Mau. 7.15 Mau. 7.16

149. (Vcno.) Yu € nmpaBuabHUM o3HaueHH:: «[lepneHamKyasap mo
OPsaMOl — Ile OyAb-AKUuil BiApi3oK, MEePHeHINKYIAPHUNA OO0 JaHol
npsamoi»? Yomy?

IIpami AB, CD i MN mnepetruHamTbcsa B Toulli O, IIpUUYOMY
AB 1 CD (man. 7.15). 3naiigiTs:

1) /MOD, saxmio /NOB = 25°  2) Z/CON, saxio /MOB = 150°.
Ilpami KL, MN i PF meperuHamTbca B Touli O, mpuyomy
KL 1 MN (mai. 7.16). 3HaiigiTh:

1) ZKOP, akmio ZNOF = 140°; 2) Z/KOF, akmo /PON = 37°.
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152.

153.

154.

155.

157.

158.

O
Kytu ABC i CBM upsawi. IloBenits, 1o Touku A, B i M nexarb
Ha ONHIN IIPSAMiii.

IIBa CyMisKHUX KYyTHU, III0 YTBOPUJNCA B Pe3yJbTaTi NepPeTUHY
IBOX MPAMUX, PiBHI MiK coboro. I[oBemiTh, ITI0 Iie IEePIeHIUKY-
JSAPHI mpsaMi.

AB 1 CD (man. 7.17), ZEON = 110°. 3uaii- A

nits £ CON, sixmo ZAOE = 20°. E
AB 1 CD (man. 7.17), ZCON = 135° 0
/ZAOE = 25° 3uatigite £/ EON. C D
156. Ha mauawosHKy 7.18 ZAOB = ZCOD, B N
ZBOC = ZDOE. llosenits, mo OC 1 AE
HoBeniTh, 110 IIPOMiHBb, IPOBEIEHUN Uepe3 C
BePIINHY KyTa MNePHeHIUKYJISIPHO OO HOro B %
OiceKTpucu, € OiCeKTPHCOI0 KyTa, CYMiK-
HOTO 3 JaHUM.

A (0] E

IIpomeni OK i OL € OicekTpucaMu KYyTiB
AOB i BOC signosigno, npuuomy OK | OL. Maxa. 7.18
Hoenits, mo Kytu AOB i BOC — cyMmixHi.

©) Bnpabu grs nobmopenns

159.

160.

Ha npawmiit mocaigoBuao nmosuaueno Touku M, N i K. 3HaligiTh:
1) MK, axmo MN = 3 cm 2 mm, NK = 4,1 cwm;
2) MN, axmo MK = 7,8 cm, NK = 2 cMm 5 MM.

3HAUOITh CYMisKHI KyTH, PiBHUIIA IKUX JOPiBHIOE 36°.

XKummeba mamemamuka

161.

48

Pymon mmasep mae 50 cm saBmupmku i 10 M 3aBIOBMKKH.
ITorpi6bHO OOKJEiTM cTiHM B KiMHaTi, HOBXKMHA AKoI 4,5 M,
mpuHa — 3 M, a Bmcora — 2,5 M. 3arajbpHa IIJoIla BiKHa
i gBepeli cTaHOBUTH 3,5 M2.

1) CkinbKu pysoHiB MOTPiOHO KymuTu?

2) CKilbK1 KOPOOOK KJIEI0 3HAJ00UTBLCS, SKIIO AJIA TOro, 100
IOKJIeiTu 4 pyJIoOHHU IIIaJjep, BUTPAUAEThCsI OJHA KOpoOKa?

3) CKiJIbKM KOIITYBATHMYTh MAaTepiayu, AKIIO PYJIOH IIIIaJep
komrye 240 rpH, a KopoOKa Kjeo — 85 rpu?




B3deMHe po3mMiujeHHA NPAMUX HA NIOWAUHI

O

Tligzomyimecs go bubuenns Hobozo mamepiany

162. Haxkpecaits kBagpar ABCD Ta 3amullliTh yci mapu mapaJjejgbHUX
IPAMUX, AKi YTBOPUIUCS.

@ Likabi 3aga4i — nomipkyd ograve

163. IlepumeTp NPAMOKYTHHKA JOPiBHIOE 32 CM, a JOBXKHHA KOXKHOI
3 MOro CTOPiH € I[iJIMM YHCJOM caHTuMeTpiB. Um MoiKe mJjora
MIPAMOKYTHUKA JOPiBHIOBATH:
1) 256 cm?;
4) 60 cm?;

§ 8. MapanenbHi npsami

2) 220 cm?;
5) 55 cm?;

3) 64 cm?;
6) 54 cm2?

MapanenbHi npami. OcHoBHa BNacTUBICTb
napanenbHUX NPAMUX

HBi mpaAMi Ha IMJIOIIWHI MOMKYTh MaTU CIILJILHY TOYKY (IepeTuHa-
THCs) ab0 He MaTHU CIIIJBHUX TOUYOK (HEe MEePeTUHATUCH).

s

s JABi npami Ha IWJIOIMHI HA3MBAKOTH NAPALELbHUMU, AKIIO0
BOHM HE€ IePeTHHAIOTHCAH.
/ 3amucyiors: a || b
Yurarors Tak: «IIpamvma a nmapa-
/ JenbHA mpAMin b».
N\ J

JloBKoOJIa Hac € 6araTo MPUKJIAAIB HMapajieIbHUX MIPAMUX: IPIMO-
JiHINHI JIIAHKY OIIAXY 3aJIi3HUILl, TOPU30HTAJbHI UM BEePTUKAJbHI
OpAMi 30MIMTa B KJITUHKY, IIPOTUJEXKHI CTO-
POHU paMu TOIIIO.

Hna mobymoBu mapaJjebHUX TPAMUX BUKO-
PUCTOBYIOTH KPEeCJAPChKUN KOCUHEND 1 JIHINKY.
Ha magonky 8.1 mokasamo, K uepe3 TOUKY B,

AKa He

HaJIEKHUTDH

npami  a,

npamy b, mapaJieJibHy IpAMii a.
3IaBHA iCTMHHOIO BBaKalOTh TAaKy akKciomy,

IO10 BHUpPaMXa€ OCHOBHY eaacmueicmo

JAeJbHUX NnpAMUX.

O

IIPOBEIEHO

napa-

- a
o
-~
|~

B b
Maux. 8.1

49
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O

VIII. Yepea TOUKy, [0 HE JIEXKHTH HA NaHIA NPAMiHA, IPOXOTHTH
TiJIBKH OQHA NMpAMA, NapajieIbHA JaHId.

ITro akciomy Ha3sUBAIOTE AKCIOMOI0 NAPANEALHOCMI NPAMUX.

MapanenbHi Bigpi3ku Ta NPOMeHi

Bidpiskxu ab0 npomeni Ha3sUBAIOTH NAPANRENbHUMU, AKIO BOHU
JIe’RaTh Ha NMAPAJeJbHHX NPAMHX.

Ha wmamarorKy 8.2 Bimpisok AB mnapaJjeabHHil Bifgpisky MN,
Ha MaJoHKY 8.3 Bigpisok CD mnapaaenbHuU# mnpomenio PK, a Ha
MaoHKY 8.4 mpominb GN mapajenbHuii mpomeHio FL. Ilna samucy
mapaJieJIbHOCTI BiIpidKiB i IpOMEHiB TaKOK BUKOPHCTOBYIOTH 3HAK

A B C D N G

M N

Mau. 8.2 Mau. 8.3 Maui. 8.4

1N~U
=

F L

,D,OBe,D,eHHFl Big, CynpoTmuBHOrro

Mu BiKe OOBOAMJIM JesKi TeopeMHu Ta PO3B’A3yBaJM 3ajaui Ha
noBeneHHA. PosriissHeMo 3amauy, B SAKiH 3acTocyeMo IIle OAWH BaiK-
JIUBU CIIOCiO HOBEJEeHHS IeOMeTPUUYHIX TBEPIKEHb.

m HoBecTu, 110 KoJIu IIpsAMa IIepeTUHAE ONHY 3 ABOX IIapa-
- JIeJIbHUX NPAMUX, TO BOHA IEPETUHAE 1 APYTy NPAMY.

Hosedenns. Hexait a i b — nmapanenbHi mps- c

Mi i mpaMa ¢ mepetuHae npamy b B Touri K b I_{/
(nuB. MmaJ.).

1) IIpunyctumo, 110 IpsMa ¢ He IIepeTUHAaE /
npsaMy a, To6To ¢ | a.

2) OT:xe, uepe3 ToOuKy K IpOXOAATH ABi Ips-
Mi ¢ i b, AKi o6uaBi mapasenbHi npamiit a. Ile cynepeunts akciomi
napajieJIbHOCTi IIPAMUX.

3) Or:xe, Hallle MPUNYINEHHA € XWOHWUM, 3HAYNTH, IIPABUJILHUM
€ Te, IO IIPAMA C IepeTUHAE MPAMY a. TBepIKeHHA TOBeJeHO. M

a

3ayBaKuUMO, IO CHOOCi0 MipKyBaHHS, SKUM MU JOBeJIH TBEP-
MPKEeHHS IIOIepeHboI 3a/aui, Ha3UBAIOTh 008C0eHHAM 6i0 CYnpomus-
Hozo. 11106 moBecTH, ITIO0 OPAMIi @ i ¢ TepeTUHAIOTHCA, MU IIPUITYCTUIN
MIPOTHUJIE}KHE, TOOTO IO @ i ¢ He IepeTHHAIOThCA. ¥ IIPOIeci MipKy-

50 O
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O

BaHb, BUXOAAYHA i3 IIHOT0 MIPUNYINEHHA, MU HPUUIIIN 0 IIPOTUPIUYUA
3 akciomoro mapaJjiesbHOCTI mpsamux. lle o3Hauae, 110 HaIlle TPUIY-
IeHHs OyJI0o XUOHWM, OT:Ke, IIPABUJIBHUM € IIPOTUJIE}KHE OO0 HBOT'O
MIPUNYINEHHA, TOOTO IO IPSAMAa ¢ IMepeTuHae IpaMy d.

CyTh mOBeIeHHs BiJ CYIIPOTHBHOIO IIOJISITAE B TOMY, IO Ha
MIOYATKy [OOBEIEHHA NPUNYCKAEThCA ICTUHHICTh TBEPAKEHHSA, IIPO-
TUJIEKHOTO TOMY, IO HOTPiOHO moBecTu. [[ogedenHs (MipKyBaHHS)
Ha OCHOBi IILOTO IIPUNOYINEHHSA NPUBOAUTH OO0 BUCHOBKY, AKHI CyIIe-
peunth abo yMoBi Teopemu (3amaui), abo JeAKOMY 3 iCTHHHUX TBeEp-
I:KeHb (aKciomi, TeopeMi TOIIO), a Ile O3HAYATUME, ITI0 MPUITYIIEeHHS,
IpoTHUJe;KHe TOMY, AKe IIOTpiOHO Oyyo moBectu, € xuoHMM. OTiKe,
iCTUHHUM € Te, IO BUMAraJjocsa JOBECTH.

A Y «Hayanax» EBknig geski 3 akciom HasvBaB [10-
% cmynamamu. Tak, 30Kkpema, 3 M’'AToro nocrtynarty
EBkniga, akmin Wwe HasnBalTb akcioMoro rnaparierib-

Hocmi Eeknida, bakTU4YHO BUNMMBAE, LLO YEpe3 TOUKY, sIka HE NEeXUTb Ha
AaHi NpAMIA, MOXXHa NPOBECTU TifTbKM OOHY NPsIMY, NapanensHy AaHin.

lMpoTarom noHag ABOX TUCAYOMITb YYeHi Hamara-
nucs goBectn m’aTun noctynat EeBkniga. Ha nouatky
XIX cT. Tpn BugatHux y4deHux — M. |. JlobaueBcbkui,
K. ®. Maycc (1777-1855) ta A. bonbsi (1802-1860) —
He3aneXxHo OAWH Bif4 O4HOro AINLWNM BUCHOBKY, LLIO O0-
BECTM M'ATUI nocTynat EBkniga HEMOXNNBO, BiH € MNO-
YaTKOBMM MOMOXEHHAM, @ TOMY € aKCiOMOIO.

M. I. JlobayeBcbkuI MiLLoB Aani i, 3aMiHMBLLW aKcio- S
My MapanenbHOCTi Ha Taky: «4epe3 TOuKy, Lo He ne- K.®. Fayce
XUTb Ha AaHiA NpAMIA, NPOXOAATb LioHalMeHLwe ABi (1777-1855)
NpsMi, WO nexaTb 3 AaHOK MPSIMOK0 B OAHIA NITOLLUMHI
i He NepeTMHaloTb Ti», — NobyayBaB HOBY reOMeTpIlo — HeeBKNigo.y. Ii cranu
HasnBaTn «reomeTpieto JlobayeBCLKOro».

@ Axi npami HasnBatoTb napanensHUMK? O Aki iIHCTPYMEHTM BUKOPUCTOBYHOTL AN Mo-
o ©Oyposu napanenbHux npamux? O CcopMyntonTe akciomy napanenbHOCTi NPSIMUX.
O MoscHiTb, Yy YoMy nonsirae crnocid 4oBeAeHHs! Big CyNnpOTUBHOTIO.

§ Fosb ' aximb 3agaui ma buxonaime bnpabu

ij_] 164. 3anunriTs 3 BUKOPUCTAHHAM CUMBOJIiB:
1) npsama a mapaJjiesibHA OPAMIiN m;
2) mpama CD mapanenbHa npamiit PK.
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165.

166.
167.

169.

170.

171.

52

O
Ha axux 3 maaioHKiB 8.5—8.8 300pakeno mapaJjiesbHi mpami?

== WA\

Maui. 8.5 Maux. 8.6 Mauxn. 8.7 Mauix. 8.8

VKaxkiTh mapu mnapaJjejbHUX IPIMHUX Ha MaJIOHKY 8.9.

1) Maso nmpamy b i Toury K, mo ii He HajdexkuTh (MaJ. 8.10).
CKiTbKM MOKHA IIPOBECTH 4UYepe3 TOUKy K mpaMux, Iapa-
JIeJIbHUX OpAMin b?

2) CrinpKmM B3araJjii MOMKHaA IIPOBECTH IIPAMUX, IapajebHUX
npAMin b?

VA x
./ / ,,
/7

168. IlpoBexnite npamy [ i mo3HauTe TOUKy A, 1o iii He HaJe-
KUTH. 3a IOIMOMOIrOI0 KOCHHILA i JIiHifiKK yepe3 TOUKYy A IIpoBe-
IiTh IpAMY, HapaJjejbHy IPAMIin [.

IlosnauTe TouKy P i mpoBeAiTh IPAMY a, III0 He IPOXOAUTH Uepes
I[I0 TOUKY. 3a JOIIOMOI'OI0 KOCHUHIA 1 JiHIKH depe3 TOUYKy P
IPOBEIITH IIPAMY, IIapajeJabHy IPAMill a.

Haxpecaits Bigpiskum AB i CD Ta mpomims KL Tax, 11o0 Bin-
pisok AB 0yB mapaJienbHuil mpomeHo KL i nmepneHIuKyJIaApHU
mo Bimpiska CD.

Haxpecaites npomeri MN i KL Ta Bigpisok AB Tak, 100 IIpo-
MiEp MN OyB mapaJjieibHUUA npoMeHI0 KL i meprneHIuKyJIApHUI
o Bimpiska AB.

172. 1) Hakpecaite LABC = 120° Ta mosnaure Touky K, 110
JIeXKUTHh Y BHYTPIIIHINA 00JIacTi IIbOr0 KyTa.

2) Yepes Touky K 3a JOMOMOTOI0 KOCHUHIIA i JIIHIAKKU ITPOBENITH
npAMYy m, mapaJejbHy npoMeHio BA, Ta npamy n, mapajiebHY
npomeHo BC.
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173.

174.

175.

177.

3) BukopucTOByIOUM TPAHCIOPTHUP, BHAUMITh KYT MijK IPAMUMU
min.

4) 3po0biTh BUCHOBKH.

1) Hakpecaite £ MNL, sixkuii nopiBHioe 50° i mosuaute Touky C,
IIT0 HAJEKUTh BHYTPIIIHiN o0sacTi IILOT0O KyTa.

2) Yepesd Toury C 3a IOIOMOI'OI KOCHHILA i JIHIAKK ITPOBEIITH
npAMy a, napajejabHy npomeHio NM, i npamy b, mapaJjeabHy
mpomenio NL.

3) BukopucToByIOUM TPAHCIIOPTUP, SHAUIITH KYT MiK OPAMUMU
aibd.

4) 3pobiTh BHCHOBKU.

IIpawmi a i b meperunarorbesa. IIpama m mapaJjenbHa IPAMINA a.
HoBeniTh, 1o npsaMi m i b mepeTuHAIOTHCS.

IIpawmi a i b mapanensui. IIpama [ He nepetTuHae npamy a. Ilose-
IiTh, 110 OpsaMa [ He mepeTuHae Opamy b.

n
176. Ilpami KM i KN (man. 8.11) nepetuna- 7 m
oThes. Uepe3 Touky M mOpoBelieHO HPAMY M,
napajiesibHy npamiii KN, a uepe3 Touky N
o K/ N/
IIPOBEJECHO IPAMY 1, IapaJjieJbHy npamiii KM.
IToBeniTs, 110 IPAMi m i n mepeTHHAIOTHCA. Maa. 8.11

Ilpami a i b — mapajneapHi, IpaMi b i ¢ TakoXX IIapaJejbHi.
IIpama | nepetTunae npamy a. IloBenits, 110 npsaMa [ mepeTuHae
mpami b i c.

©) Bnpabu grs nobmopenns

178.

179.

1) Ilosmaute Ha mpamiit m Touku A i B Ta Touky C, sAKa He
HaJIeXKUTh OpAMIiN m.

2) Bumipaiire Bincrani AB, AC i BC ta nopiBasaiiTe AB 3 AC + BC.
3) 3po6iTh BUCHOBKH.

OxuH 3 KyTiB, IO YTBOPWJIMCA IIPU TEPETUHI IBOX IPAMUX,
cTaHoBUTH 25 % Bin iHIIOro. 3HAUAITH KYT MisK IPAMUMU.

XKummeba mamemamuka

180. Mursaumit mMalifaH4YUK, IO Mae (opMy IPAMOKYTHHUKa 6,5 M

3aBIOBXKKU 1 3,5 M 3aBIIUPIIKK, HOTPIOHO BKPUTH ILJIUTKOIO,
o Mae @GopMy KBajapaTa, IOBMKMHA CTOpoHH saxoro 50 cwm.
Ckinpku rpoimeii Oyme BHTpPaueHO Ha Ile, SKINO OJHA ILINTKA
KOILITye 52 T'pPH, a BapTiCTh JOJATKOBUX MarepiajiB Ta yKJa-
JaHHS CTaHOBUTHL 35 % BiJ BapTOCTi MINTKI?
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@ Likabi 3aga4i — nomipkyi ogHave
181. Yz wmoikHaA KBajgpaT, JOB)XKHMHA CTOPOHU SAKOTO JOPiBHIOE

2017 xaiTmHOK, po3pisaTu Ha nIBi piBHI ¢Qirypu Tak, mo6 JgiHii
PO3pPi3iB IPOXOAUIM IO CTOPOHAX KJITHHOK?

§ 9. Kytu, yrBopeHi npu nepeTuHi ABOX
NPSIMUX CiYHOIO.
O3Haku napanenbHOCTi NPAMMUX

KyTn, yTBOpEHi npu nepeTuHi NpaMmnx CiyHoo

IIpamy ¢ HasuBaIOTH CiYHOMW IJS OPAMUX a i b, a c
SIKIII0 BOHA IlepeTMHaE ix y ABOxX Toukax (MaJ. 9.1). \1 2
IIpu meperwni nmpamux a i b ciuHOIO ¢ yTBOpPHU- 45—
JocsA BiciM KyTiB, mo3HaueHMX Ha MAaJOHKY 9.1. b 5
. . . . \ 6
Heari mapu ux KyTiB MalOTh cHelliajibHI Ha3BU: 87—
e . A4 i E. . Maz. 9.1
BHYTpPimHI ogEOocTOpoHHL KyTH: 4 i 5; 3 i 6;
BHYTpimHi pisaocTroponni xyrn: 4 i 6; 3 i 5;
Bigmomigmi kyru: 71i5;2i6;317;418.

Ha mamosky 9.1 22 + /6 = 190°. 3uaittu: 1) /4 + /8;
©2) /1 + /7.

Posg’szannsa. 1) Ockinbku /4 = /2 (A BepTUKaJBbHI) i /8 = Z6
(anajsoriuno), To /4 + /8= /2 + /6 = 190°.
2) Kytu 1 i 2 — cymikui, Tomy Z1 = 180° — /2. Amnajmoriuso
Z7 =180° — £6. Toni /1 + £7 = (180° — £2) + (180° — £6) = 360° —
- (£2 + £6) = 360° — 190° = 170°.
Bionosidv: 1) 190°; 2) 170°.

OsHaka B reomeTtpii

SArkmio B 3amaui moTpibHO 3’acyBaTm, UM HIapaJejbHi mpami, To,
BUXOIAYMN 3 O3HAUEHHSA, 1€ 3POOUTH HEMOMKJINBO, OCKIJIBKY IJIs I[HOTO
OpaMi TOTPiOHO IPOJOBKUTH A0 HecKiHuenHocTi. IIpoTe BcTanoBUTH,
OpsaMi nmapajiebHi UM Hi, MOMKHA, BUKOPHCTaBIIMN CIIEI[iaJIbHI Teo-
peMu, AKi Ha3MBalOTh O3HAKaAMMU.

O3naxa (y reomerpii) — 11e Teopema, AKa BKasye€ YMOBU, BUKO-
HaHHSA AKUX Ja€ 3MOT'y CTBEPAKYBATHU IIPO IIEBHI BJIACTHMBOCTL (piryp,
HaJIe;KHICTB 1X O IMEeBHOT'O KJIACY TOIIO.
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O3sHaka napasnesibHOCTi NPAMUX
PosriisiHeMO 03HaKU TApaJIesIbHOCTI IPAMUXK.

@ Teopema (03Haka mapajyieIbHOCTI mpamMux). AKmo nmpu mepe-
THHI JBOX NMPAMUX CiYHOI0 BigmoBigmHi KyTH piBHi, TO MpaMmi

napaJjiejibHi.

Ilogedenns. Hexali ipu mepeTuHi TpAMUX K
AB i CD ciunoio KL yTBOpmMaHCA PiBHI MiK /
coboro BimmoBigHi Kytu LKMB = ZMND =0 A MM
(maa. 9.2).

IloBeneMo Teopemy wMerojoM Bixm cympo- C NN* D
THUBHOTO. /

IIpunyctumo, mo pani mpami AB i CD L
He IIapajieJibHi, a NepeTWHAIThCA B IeAKil Maa. 9.2

Tourti F (maja. 9.3). He smiHoooum mipu KyTa

KMB, mepenHeceMO #Oro Tak, 100 BepmimHa KyTa — Touka M —
3b0irmaca 3 Toukorw N, mnpomimb MK 30irca 3 mpomenem NM,
a npominb MB 3aliHAB IIOJOKEeHHA mnpomeHs NF; (man. 9.4). Toxi
LZMNF, = ZKMF = o. Ockinpku npomiabe NF; He 306iracTbca 3 IIpPoO-
verneM NF, 6o F ¢ NF,, to ZMNF, # ZMNF. Ane % 0GyJ0 BCTaHOB-
JgeHo, mo ZMNF = o i ZMNF, = a.

K K

A MA B F A © B _F
/7 M // g
/ -

C NAo D,/ c N~

./ S

Maix. 9.3 Max. 9.4

Ilpuiiman mo mpoTupiuusa, 00 Hallle HNPUOYIIEeHHA IPO Te, IIo
npami AB i CD He mapaJjiesibHi, O0ysm0 xmbHUM. A oTiKe, nmpaAmi AB
i CD mapaJeiyibHi, 1110 I ITOTPiOGHO OyJI0 HOBECTU. M

Hacniakm 3 o3Hakn napanenbHOCTI NPAMUX
B Hacmifok 1. Axmo npu mneperuHi ABOX NpAMMX CiYHOIO

BHYTpiImmHI pi3HOCTOPOHHI KyTH piBHI Mi%k c00010, TO mMpaMi
napaJjejabHi.
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O
Ilogedenns. Hexall npu mepeTuHi npamMux a i b /C(
CiuYHOIO ¢ BHYTPIIIHi Pi3HOCTOPOHHI KyTH BHUABU- _4 3
JIUCA PiBHUMU, Hanpukjaan /1 = /2 (quB. MaJ.). /12/
Ane kytu 1 i 3 — BepTukaabHi, TOMy L1 = /3. b 2

Orxe, £2 =/38. Kytu 21 3 — BigmosigHi, ToMy 3a
O3HAKOI0 MapaseJbHOCTI mpAMUX Maemo a || b. m

H Hacaigox 2. SIkmo npu nmepeTHuHi ABOX NPAMHX CiTIHOIO cCyMa
BHYTpPilIHIX OxHOCTOPOHHIX KyTiE mopiemioe 180°, To mpsami

napaJjiellbHi.
Ilogedenns. Hexali mpu mepeTwHi mpaMux a i b c
CiuHOI0O ¢ cyMa BHYTPIIIIHiX OSHOCTOPOHHIX KYTiB 3

mau.). Kytu 2 i 3 — cymixkui, tomy £3 + £2 = 180°.

Iz mux aBOX piBHOCTEI BUILIMUBaE, 10 L1 = £3.
IIi xyt; e BigmoBimHWMMM, a TOMY IpaMi a i b — /
mapaJjejbHi 3a 03HAKOIO IMapaJjieIbHOCTI IPpAMUX. B

nopiBuaioe 180° mampuxian £1 + £2 = 180° (mus. a [2
1

B Hacnigox 3. [IBi mpsawmi, nepnesauKyJISIpHI O TPeTHOl nps-
MOi, TapajiexbHi.

Ilogedenns. Ha wmamtonry 9.5: a L ¢ i b 1 c. BpaxoBywouu
HaCJIioK 2, Maemo a || b. m

3ayBaKUMO, IO HACHiAKM 1-3 MOKHA TaKOXX PO3IIALATH SK
O3HAKHU IMapaJieJIbHOCTI IMIPAMUX.

c

J C\ggo
b ] M N

DT

Maz. 9.5 Maiz. 9.6

m Yu napasenbHi npami AB i MN Ha manioHKy 9.67

. Pose’asanna. 1) /BCD = /ACK (ax Beptukaibhi). OTtxe,
Z/BCD = 27°.
2) Ockimbrum 27° + 153° = 180°, TOo cyma BHYTPIiIIIHiIX OJHOCTO-
pouHiX KyTiB BCD i CDN npopiBHioe 180°. Tomy, 3a Hacaigkom 2,
AB || MN.

Bionosidv: Tak.
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O
@ Lo Take ciyHa? O 3a mantoHkoM 9.1 Ha3BiTb Napu BHYTPILLHIX OOHOCTOPOHHIX KYTiB;
g BHYTPILLUHIX PiIBHOCTOPOHHIX KyTiB; BignosigHux kyTiB. O CdopmynionTe Ta A0BEAITb
®  03HaKy NapanernbHOCTI NPSAMUX i HAacnigKn 3 Hei.

§ Fosb ' aximb 3agaui ma buxonaime bnpabu

(L] 182. (¥cro.) Ik HasusaoTs KyTu I i 2 Ha MamoHKax 9.7-9.9?

c /c c
a \ a .
1 1 T
b
b 2 2
2 b//
Mai. 9.7 Mai. 9.8 Mai. 9.9

183. 3anunrits, Ak HasuBaoOTh KyTu 1 i 2 Ha mamorkax 9.10-9.12.

\p p p
m m 1 m
1 \1\
n
2 n 2
Mau. 9.10 Maui. 9.11 Maux. 9.12

184. SanumriTe yci mapwm BHYTPINIHIX OJHOCTOPOHHIX KYTiB; BHY-
TPIIIHiX PiSHOCTOPOHHiX KYTiB; BiAmOBiZHUX KyTiB (MaJj. 9.13).

A K C P /B F Be De
N C
D
B M £ p /M L h h
L K a C
Maui. 9.13 Maui. 9.14 Mai. 9.15

185. anunriTk yci mapum BHYTPIIIHIX OZHOCTOPOHHIX KYTiB; BHYT-
piIIHiIX PiBHOCTOPOHHIX KYTiB; BigmoBimHMX KyTiB (MaJ. 9.14).

(2] 186. (Vcro.) Yu mapanensi npami AB i CD na mamioHKy 9.15?
Yomy?
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O
187. fdlxkumu € npami a i b (mapajelbHUMU YU TAaKHUMH, IO IEPETU-
HAIOThCs) HA MaJoHKax 9.16—9.21?

c c c
/ X a 5&
65°, ﬁ
b 65° b 130° b 50°
/ N\

Maui. 9.16 Mau. 9.17 Maui. 9.18

S}

N\

Cc C C
a / a \ a \100°
120° 100°
p 119° b 80° b 98°
/ \ \
Mau. 9.19 Mai. 9.20 Mau. 9.21

188. Ha mamronky 9.22 mosHaueHO Mipu ABOX KYTiB, III0 YTBOPUJIMNCS
Ipu NepeTHuHi npAMuUX m i n cignoro p. O6umcaiTh Mipu Bcix
iHIMUX KyTiB, 10 yTBOpuJrcsa. Yu mapaJjesnbHi mpami m i n?

189. Ha mamouky 9.23 mo3HaueHO MipHu ABOX KYTiB, III0 YTBOPUJIMNCS
npu nepeTuHi mpaMux a i b ciunoio d. OOumciaiTs Mipm Bcix
iHImMUX KyTiB, m10 yTBOpMncsa. Yu mapasesnbHi npami a i b?

m n A
A
P
// /iiéo B C
Mai. 9.22 Mau. 9.23 Mai. 9.24

190. HomoBHiTE MatoHOK 9.24: mpoBexiThy npamy CM Tak, 1mob KyTu
ABC i BCM Oynu BHYTPillIHIMY PiBHOCTOPOHHIMH KyTaMU IJIs
npamux AB i CM Ta ciunoi BC. Ak posmictarbes Touku A i M
BigHOCHO TIpsAMoi BC?

191. HomoBHiTH MaOHOK 9.25: mpoBenits npamy KA Tak, 1mob KyTu
AKN i KNP O0ynu BHYTPIiIlIHIMU OJHOCTOPOHHIMU KyTaMu IJIs
npamux AK i PN Ta ciunoi KN. fIK posmictarbea Touku A i P
BigHOCHO Tpsamoi KN?
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(@,

192. Ha mairouky 9.26 yKakiTh nmapaJjenbHi npami, axmo £ 1 = 118°,
£2=62° /3 = 63"

193. Ha masorky 9.26 yKaKiTh mapaJjiesibHi npami, aximo £ 1 = 121°,
Z£2=60° £3 = 60°.

@ 194. Yepes Touky A 3a JOIIOMOIOI0 OBOX KPECHAPCHKUX KOCHH-
I[iB mpoBeau npamy a (Maa. 9.27). Uu nmapasenbHi npami a i b?
BigmoBiges obrpyuTyiire.

. _/m
1
2
3

Pb/</
. A

K N 7 b
Max. 9.25 Mau. 9.26 Max. 9.27

195. 1) Buwmipsatite LABC (man. 9.28) i HakpecaiTs A
MOT0 B 3OIIIUTI.
2) Ilooynyiite £ PCK, mio mopiBHIOE KyTy ABC
i € oMy BigIOBiTHMIM. B\ 5

3) HasBiTh mapaJjyenbHi npAaMi, SKi yTBOpUJIUCH. Mau. 9.28
OOr'pyHTYHTe iX mapaJjieJbHiCTh.

196. 1) Buwmipaiite Z MNP (man. 9.29) i Haxkpe- )/
CJIITh HOT'O B 3OIIIMUTI.
2) Ilobynmyiite /APB, 1110 NOPiBHIOE KYTY
MNP i e ioMy BigIOBigHHM. N p
3) Hassite mapajenbHi mpami, AKi yTBOpH- Mau. 9.29
aucda. OOrpyHTyiiTe iX mapaJjiesIbHiCTh.

197. IIpama AB neperunae npamy CD y Touri A, a npamy MN —
y Tounii B, LCAB = 90°, ZABN = 90°. Yu mapaJeabHi mpsami
CD i MN?

198. Ha mamouky 9.30 £1 + £2 = 180°. Jlosesits, 110 a || b.

199. Ha mamonky 9.31 £ 1 = £ 2. JloBeziTs, mo npami m || n.

¢ p
o 1) n

| , |
25\ 2

Mau. 9.30 Mau. 9.31
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200. Ha mamouKy 9.32 £4 + £5 = 190°. 3HaligiTh:

201.

202.

203.

205.

206.

207.

) /2 + /7; 2) /1 + /8; 3) /3 + /6.
Ha mamronky 9.32 £3 + £6 = 160°. 3HaiigiTh:
1) £2 + £7; 2) L1 + Z£8; 3) L4 + /5.

M/ N
i,

4\3 F

K/ P

Maua. 9.32 Mai. 9.33

5\6
8\7

ZABC = 70° ZBCD = 100°. Yu moxkyTs npsami AB i CD 6yTu
napajenbauMu? BiamosBiab oOr'pyHTyiiTE.

ZMNP = 60°, Z/NPK = 120°. Yu mo:xxyTb npami MN i KP 6ytu
napajgenbauMu? Binmosias obrpyHTyiiTe.

204. Kyt Misx npaAMuMu a i b JOpiBHIOE KYTY MiK IPAMUMUI
b i c. Yu mMoKkHA CTBepAKyBaTH, IO OPAMi a i ¢ mapajeabHi?

IIpama c¢ € ciunoto pnda npamMux a i b. Yorupu 3 BocbMU KYTiB,
[0 YTBOPUJINCS, AOPiBHIOIOTH o 30° a pemrra YOoTHPU — IIO
150°. Yu mo)KkHa CTBEepAKyBaTH, IO OpAMi a i b mapajeabHi?

MF - Oicexkrpuca kyra KMN, KF — Oicekrpuca Kyrta MKP
(mau. 9.33). ZMKF + ZFMK = 90°. [oseniTs, mo MN || KP.

Ilpami a i b nepneHaAUKYyIApPHI m0 mpamoi m. Ilpama c mepe-
THHAE OpAMYy a. Yum mepermHalThea npAmi b i ¢? Biamosins
OOT'pyHTYITE.

©) Bnpabu gra nobmopenns

208.

209.

60

1) Hakpecaite LABC = 70° i mosHauTe TouKy K, III0 HaJIEKUTH
npomeHio BA.

2) UYepes Tourky K 3a JOIMOMOTOI0 KOCHUHILSA MIPOBENITH IPAMY M,
NePIeHINKYJIAPHY 10 IIpomMeHs BA, Ta mpamy n, IepoeHIUKY-
JApHY 1o mpomens BC.

3) Kopucryounch TpPaHCOOPTUPOM, BHAUAITH KYT MiK IIps-
MUMU m i n.

Bimomo, mo LAOB = ZBOC = 130°. 3uaigite LAOC.
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o
XKummeba mamemamuka

210. 3adaua-ncapm. 3pict Cepria 1 m 60 cm. Ha ckinbku Kimomerpis
BepxiBKka rojgoBu Ceprig mpoiimnnia 6 Oinbine, HisK KiHelb Horo
HOT'H, IKOM BiH MaB 3MOI'y IPOHTH 3eMHY KYJIO II0 ii ekBaTopy?

@ Likabi 3agaui — nomipkyi ogHaue

211. Yu mMolKHA TPUKYTHHK PO3pisaTH Ha YaCTHHU TaK, II00 YTBOPHU-
JIOCA TPU YOTUPUKYTHUKMU? AKIINO Tak, TO BUKOHAWTE IIE.

§ 10. BnactuBicTtb napanenbHUX NpSIMUX.
BnacTMBOCTI KyTiB, yTBOPEHMX NPYU NepeTuHi
napanenbHUX NPSIMUX CiYHOIO

BnactmBocTti napanenbHuUx npamMmx
PosrisganemMo BjacTUBICTH IMapaJieibHUX IMIPAMUX.

(11 Teopema 1 (BracTHBICTh NMapajieIbHHX NMPAMHX).
JABi npami, mapajensHi TpeTiii NnpAMii, mapajieasHi OgHA
OmHIN.

Iosedenns. Hexaii mpami a i b mapasienbHi g
npamiii c. [losexemo, 1o a || b.

3acTocyemMO IOBeIEHHSA Bil CYIIPOTUBHOIO.
IIpuniyctumo, 1o mpamMi a i b He mapa-
JIeJIbHI, a IIepeTHHAIOThCA B JedaKii Toumi N
(man. 10.1). OT:xe, yueped Touky N IPOXOAATH Mau. 10.1
IBi mpami a i b, 1o nmapaaenbHi npamii c. e
CyIepeunuTh akcioMmi mapaJjenabHocTi mpammux. OTike, Hallle OPUIY-
meHHa € xubauM. Tomy a || b. Teopemy moBezseHO. M

/

b =eN

\

BnactusicTb BignoBiaHMX KyTiB, WO yTBOPUAUCSA
npu NepeTuHi NapasenbHUX NPAMUX CiHHOIO

PosriaaeMo BJIacTHMBOCTI KYTiB, IO YTBOPUJIMCA NPU IIEPETHUHI
napajejJbHUX IPAMUX CiUHOIO.

(I Teopema 2 (BracTUBICTH BiNOBIAHMX KYTiB, IO YTBOPUJIMCS

IpU TEpeTHHI napajieIlbHUX NOPAMHX CciuHoo0). Bigmomigmi
KYTH, II0 YTBOPHJIHCHA NPH NEPETHHI NMapajieJbHUX MPAMUX
ciunol0, piBHEI Mimx co6olo.
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Jlogedenns. Hexait mapamenbui npami AB i CD nepeTuHae ciuHa
NK (max. 10.2). IToBememo, 1mo /NAB = ZACD.

IIpunycrumo, mo £LNAB # LACD. Ilposegemo npamy AB; Takx,
o6 BUKOHyBajacsa piBHicTe LNAB, = ZACD. 3a 03HaKowo Iapa-
JeapHOCTL mpamux npami AB; i CD napajenpHi. Ajle X 3a yMOBOIO
i AB || CD. Ilpuiimau go TOro, Io depe3 TOUYKY A IPOXOAATH [Bi
npami AB i AB,, napaJjeiabHi npamii CD, 1o cynepeuuThb aKciomi
napaJiesibHOCTI mpaMux. OTiKe, Hallle IPUNYINEHHA € XUOHUM i TOMY
BIMOBiHI KyTW, YTBOPEHI IpM IIePeTHUHI NIapaJieIbHUX NIPAMUX
ciunor0, MisK coboro piBHi: L NAB = LZACD. TeopeMmy noBeseHo. ®

N
Z/fl/ a 70>
—F = 80°
- 80°
/C D
K
Mai. 10.2 Mar. 10.3

M SHaiiTu HeBijomMuii KyT x 3a ManaoHKoM 10.3.

. Posg’azannsa. 1) OckinbKu BHYTPINIHI Pi3HOCTOPOHHI KYTH, YTBO-
peHi mpu mepeTuHi ciuHOIO ¢ IpAMUX a i b, piBHiI MixK coboro (00u-
nBa o 80°), To a || b.

2) BignoBinHi KyTu, yTBOPeHi IIpu IepeTHHi ciuHOIO d mapaJeib-
HUX OpaMux a i b, piBHi mixk co6or. Tomy x = 70°.
Bionogidv: 70°.

Npsama Ta o6epHeHa TeopeMa B reoMeTpil

Teopema mIpo BJIACTUBICTH BiATIOBiAHMX KYTiB, YTBOPEHUX MIpPU
nepeTUHi IapajeJbHUX INIPAMHUX CIYHOIO, € O00epHEeHO0l OO0 O3HAKU
napaJjejJbHOCTI IPAMUX.

Ilosscammo, sK 1e caixg posymitu. KoxkHa Teopema mMae yMOBY
1 BUCHOBOK. SIKIIO IIOMiHATH MiCIIAMM YMOBY i BUCHOBOK TE€OPEMU, TO
OIEP’KNMO HOBe TBEPKeHHs (IpaBUJIbHEe a00 HelpaBUJIbHE), YMOBOIO
AKoro Oyae BHMCHOBOK ITiei TeopeMu, a BUCHOBKOM — il ymoBa. fIKIo
oJlep:KaHe NPU I[LOMY TBEPAKEHHS € IiCTUHHUM, HOr0o Ha3WBAIOTh
meopemor, 06epHeHo 00 0aHOL, a II0 TEOPEeMY — NPSAMOI0.

Y TeopeMi, siKa BuUpaskae O3HAKY IIapaJjieIbHOCTI IPAMUX, YMOBOIO
€ mepIlla 4YaCTUHA TBEPIKEeHHA: «IIPU NePeTHHi ABOX NMPAMHUX CiUHOIO
BimmOBiHI KyTu piBHi» (Ile MaHO), a BUCHOBKOM — Jpyra 4acTUHA:
«apaMmi mapaJjesbHi» (e moTpidHO moBecTu). Baummo, 110 OCTaHHA
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O

TeopeMa, AKYy MU POBIVIAHYJU, i € 00epHEHOI0 0 O3HAKU IapaJeJib-
HOCTi TpAMMUX. YMOBA ITi€l TeopeMu: «IIpPAMi mapaJiesibHi» (Iie JaHO),
a BHUCHOBOK — «BIiAIIOBifHI KYyTH, YTBOPEHI NIpU IepeTHMHI NPAMUX
ciuHOIO, PiBHI MiK co0600» (I1e TTOTPiOHO MOBECTH).

He pina xkosxzOI Teopemu Oyne cIpaBIKyBaTucda I oOepHeHa Teo-
pema. Hampukjaan, AjA TeopeMH IIPO BJACTUBICTh BEPTUKAJIBHUX
KYTiB He icHye 00epHEeHOI, OCKIiJIbKU TBEepIKeHHs: «AKIINO ABa KyTHU
Mi’K co0010 PiBHi, TO BOHM BEePTHUKAJbHi» — HEIIpaBUJIbHE.

CucremaTu3yeMo BUKJIAJleHe BUIIEe B TAaOJIMITI.

YacTuHa BiacTuBicTh BigmoBigHMX
OsHaKa mmapaJjeib-

TBep- . KYTiB, YTBOPEHUX IIPU IIEPETUHI
HOCTi IPAMHUX .
IoKEeHHA mapaJieIbHUX MPAMUX CiuHOIO
(npama meopema)
(Teopemu) (obeprena meopema)
YmoBa Bignosigui KyTH, IIpami nmapanenbpHi

YTBOPEHI Ipu NepeTHHi
OPSAMUX CiUHOIO, PiBHI

Mi co00r0 \ /

BucuoBok IIpami napasenbHi / BignmoBigHi KyTH, YTBOPEHI
IPU IEepPeTUHi IPAMUX CiUuHOIO,
piBHi Mixk cobor0

BnacTtumBicTb BHYTPILLHIX Pi3HOCTOPOHHIX KYTiB, YTBOPEHUX
NPy NepeTuHi NapasieNbHUX NPAMUX CiYHOIO

Poarnsaremo Hacuiioxk 3 Teopemu 2.

B Hacnigox 1 (BracTuBicTh BHYTPIIIHIX Pi3HOCTOPOHHIX KYTIB,

YTBOPEHUX IpH NEPEeTHHI NapajelbHUX NIPAMHX CidHOI0).
BeyTpimHEi pi3HOCTOPOHHI KyTH, YTBOPEHi NIpHM IIepeTHHIi
napajejJsHHMX NMPAMHX CiuHOI0, piBHiI Mixk coboro.

Ilosedenns. Hexaii napaJenbHi opami a i b mepe- c
TuHae ciuna ¢ (maj. 10.4). IloBememo, IO BHYTPIIIHI ¢ 3&
PiBHOCTOPOHHI KyTH, HampukJjgan 1 i 2, piBHi Mix 2
co0orxo.

Ockinmpku a || b, To Bigmosigmi Kytm I i 3 piBHi b 1\
Mixk coboro. Kytu 2 i 3 mik coboio piBHi, AK BepTu-

KaJsbHi. 3 piBHOCTEN /1 = /3 i L2 = /3 BUNIUBAE, Maui. 10.4

mo L1 =/2.m
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BnacTtumBicTb BHYTPILLIHIX OQHOCTOPOHHIX KYTIB,
YTBOPEHUX MPU NEepPETUHI NapanesibHUX NPAMUX CiIYHOIO

Posriisimemo I1je 0JMH HACJIOK 3 TeopeMu 2.

B Hacaigok 2 (BnacTuBicTh BHYTPiIHIX OZHOCTOPOHHIX KYTiB,

YTBOPEHMX IpH IIEPeTHHI NapajieIbHUX IPAMHUX CigHOI).
Cyma BHYTpIimHIX OJHOCTOPOHHIX KYTiB, YTBOPEHMX IpH
NepeTHHI mapajieJJbHUX NPAMHX CiaHOI0, AopiBHIOE 180°,

Ilosedenns. Hexait mnapajespHi npami a 1 0 a C\\g
nepetuHae ciu"a ¢ (masa. 10.5). IloBememo, 1o cyma e
b K1

BHYTPIIIIHIiX OJHOCTOPOHHiIX KyTiB, HampukjJang 1 i 2,
mopiBaioe 180°.

Ockinbku a || b, To Bigmosizni KyTu 1 i 3 piBHi Mix \
co6oro. Kyt 2 i 3 — cymixkui, Tomy £3 + £2 = 180°, Mau. 10.5
ane xx £1 = /3. Tomy £1 + £2 = 180° m

m 3HaliTH TPagyCcHY Mipy KOYKHOrO 3 ABOX BHYTPIIIIHiIX
* OAHOCTOPOHHIX KYTiB, II[0 YTBOPUJINUCS IIPU NEPETHHI JBOX IapaJieib-

. 2 ..
HUX NpAMHUX Cl1YHOIO, AKIIO OJVH 3 HUX CTaHOBHUTH g B1J 1HIIIOI'O.

Posg’azannsa. Hexait kytm 1 i 2 (man. 10.5) — BHyTpimHI oxHO-
CTOPOHHI KyTH, IO YTBOPHUJIUCA IIPU MEPETUHI ImapajeibHuX IIpsd-
MuX a i b ciuHOIO C.

1) 3a BiacTuBiCcTIO MUX KYTiB Maemo, 1o L1 + £2 = 180°.

2) Hexant /1 = x°, /2 = %xo.
3) Maemo piBHAHHS X + gx = 180°, 3Bigxu x = 108°.

4) Orse, /1 = 108% /2 = § . 108° = 72°.
Biodnosgidv: 108°; 72°.

BnactusocTti napanenbHmMx npsaMmx

Teopemy 2 Ta HacHigKM 3 Hel TaKOXK MOYKHA PO3TIALATU AK 8J4-
cmugocmi napasesbHuUX npAmMux i BUKOPUCTOBYBATU IJIs PO3B’A3Y-
BaHHS 3a1ad.

@ CdhopmynitoniTe Ta AoBeaiTb BNAacTMBICTb napanenbHux npsamux. O Ccdopmynionte
o Ta poBediTb TEOpEMY NMpo BNacTMBICTb BiAMOBIAHMX KYTiB, LLO YTBOPUIANCA Npu ne-
®  peTuHi napanenbHUX NPAMUX CiYHOLO, | Hacniaku 3 Hei. O MNosCHITb, WO Take Teope-

Ma, obepHeHa 4o AaHoi.
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§ Fosb ' sximb 3agaui ma buxonaime bnpabu

=

213.

214.
215.

217.

218.

219.

220.

221.

212. (Vcrno.) Ha mamouky 10.6 a || b, ¢ — ciuna.
1) Yu piBHI MixK coboro Kyt 5 i 4; 21 7?

c
2) Yu piBHIi Mixk coboio Kytu I i 3?7 a 5 /6
3) O6uwmciTh cymy KyTiB 1 i 4. 1/2
Ha mamonky 10.6 npswmi a i b napasensHi, ¢ — 4 /3
ciuHa. 817

1) Yu piBHi Mixk coboo Kytu I i 8; 6 i 3? /

2) Yu piBHi MixK coboro kyTtu 2 i 4? Maux. 10.6

3) O6GuuciiTth cymy KyTiB 2 i 3.
m | n, d — ciuna (man. 10.7). Suaiigite L1, £2, /3.
m | n, d — ciuna (man. 10.8). Braiigites L1, £2, £ 3.

m d/ m 2%
/ 110° 1
n 3/2 n
/1 60°/

Mau. 10.7 Mai. 10.8

216. I'pagycHa mipa ogHOTO 3 KYTiB, III0 YTBOPUJINCA IPHU Iepe-
TUHI IBOX IlapaJjieIbHUX IPAMUX CiuHO0, mopiBHioe 140° 3Haii-
IiTh IpaJlyCHI Mipm pelnTu ceMu KYTiB.

OpuH 3 KyTiB, III0 YTBOPUJNCA IIPU IIEPETUHI IBOX HapaJebHUX
IPAMUX CiuHOI0, mopiBHIOE 50° 3HaWIiTHL iHIII ciM KyTiB.

OnuH 3 KyTiB, II[0 YTBOPUJUCS IIPU IIEPETUHI IBOX HMapaJebHUX
IPAMUX CiuHOI0, MOpPiBHIOE 37°. UM MOKe OAMH 3 PEINTU CeMU
KYTiB OpiBHIOBATU:

1) 133°% 2) 143°; 3) 153°?

Hano mapaJjiesbHi mpami a i b Ta Touky M, 10 He HaAJIEKUTDH
JKOOHiN 3 mpamux. Uepes Toury M mapaJjiebHO IPAMIiii a mpo-
BeJleHO IpAMY m. Uu mapaJjiesbHi mpami b i m?

3HaUITh TPAAYCHY Mipy KOMKHOIO 3 BOX BHYTPIITHIX pPisHOCTO-
POHHIX KYTiB, III0 YTBOPUJINCS HPHU IIEPETHHI ABOX IIapajeIbHUX
MPAMUX CiYHOIO, AKIIO iX cyma mopiBuioe 240°.

Cyma nBOX BifmOBiZHUX KYTiB, IO YTBOPUJMNCA IIPU HEPETUHI
IBOX TIapaJjieJbHUX HIPAMUX CiuHOI0, mopiBuioe 108°. 3maigiTh
i KyTH.

65



PO341n 2

222. Ha mamionky 10.9 /1 = £ 2. Nosexnits, mo £ 3 + /4 = 180°.
223. Ha mamouky 10.10 £ 1 + /2 = 180°. HoBexnits, 1m0 £/ 3 = /4.
224. Ha mamouky 10.11 /1 = /2, ¢ 1 a. HoBexnits, 1o ¢ 1 b.
225. Ha mamouky 10.12 a L d, b L d. Hosexits, 1mio L1 = £ 2.

P N AR e U DO PR

L ok
b \2 4 b |2 4 2/ b L

| | \ I |
Mau. 10.9 Mau. 10.10 Mauax. 10.11 Maux. 10.12

O

[

[

—
\V]

@ 226. 3HaigiTh rpagycHy Mipy KOKHOTO 3 JBOX BHYTPINIHIX
OMHOCTOPOHHIX KYTiB, IHI0 YTBOPUJIMNCS IIPHA IIEPEeTHHi IBOX
napaJieJIbHUX OPAMUX CiYHOIO0, AKIIO:

1) oguH 3 HUX Ha 16° GinbIIUHA 3a APYTHUiL;
2) oIVH 3 HUX YTPUUYi MEHIIHWU Big Apyroro;
3) ixHi rpagycHi mipu BigHOCATBHCA AK 5 : 7.

227. 3HaugiTh rpaAycHy Mipy KOMKHOI'O 3 IBOX BHYTPIMIHIX OJHOCTO-
POHHIX KYTiB, III0 YTBOPUJIUCA IIPU MEPETUHI ABOX HapaJieIbHIX
OPSAMUX CiUHOIO, AKIIO:

1) onuu 3 HUX y 4 pasu OiIBIIUNA 3a APYTU;
2) onuH 3 HUX Ha 8° MEHIIWH BiJ APYyroro;
3) ixHi rpagycHi mMipu BigHOCATBHCA AK 5 : 4.

228. 3HaigiTe rpagycHy Mipy KyTa X Ha KOXKHOMY 3 MAaJIIOH-
ki 10.13-10.15.

\\120 /
\\\ // 65°\% \\\\\ 51°
132°
110° 195° %

120"\ 7 557 N
Mau. 10.13 Mau. 10.14 Mai. 10.15

229. 3nangits rpagycHy mMipy KyTta x Ha majgioHkax 10.16 i 10.17.

80°\ /s
\ Ao
\80° /

Maux. 10.16 Maxa. 10.17
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230.

231.

232.

23

234.

235.

236.

Ilpami a i b He mapajenbHi npaAmiin m. Yu MokHA 3podOUTH
BHCHOBOK, III0 IPAMi a i b He mapaJjeinbHi Mixk cob6010?

Cyma rpagycHuUX Mip TPbOX 3 BOCBMH KYTiB, IO yTBOPUJINCS
IIpU IIEPEeTHHI ITapajieIbHUX NPAMHUX CiuHOM0, mopiBHIoe 120°
3HaAUAITh rpagyCcHI Mipy KOXKHOTO 3 BOCBMU KYTiB.

Cyma rpagycHuUX Mip YOTHPHOX 3 BOCBMU KYTiB, ITI0 YTBOPUJIHCS
IIpU IIEPEeTHHI ITapajieIbHUX NPAMHUX CiuHOMO, mopiBHIOE 128°.
3HaHIITh I'PAagyCHI MipH KOMKXHOT'O 3 BOCBMH KYTiB.

233. Ha mamrouky 10.18 AB || CD. 3naiigite £ CMA.

Ha mamonky 10.19 MN || PL. 3naiigits ~ MKP.

C D M N
80° 120°
M K
50° 140°
A B P L
Maun. 10.18 Maun. 10.19

HoBemiTh, 10 OiceKTpHCH mapW BHYTPIIIHIX PiSHOCTOPOHHIX
KYTiB, YTBOPEHUX NPHU II€PETUHI ABOX MapaJieIbHUX NPAMHUX
ciuHOIO, ITapaJieJIbHi.

HoBeniTs, 1m0 GiceKTpucH Hapu BiANOBiAHMX KYTiB, YTBOPEHUX
IIpU IIePEeTHUHi ABOX IapaJjejbHUX NPAMUX CiUHOIO, ITapaJjesbHi.

©) Bnpabu gns nobmopenns

237.

238.

=

Haxpecaits Bigpisok AB, npominb CD Ta npaMy a Tak, IIo0
Biipidok AB OyB meprmeHAUKYJIAPHUM 1m0 mpomeHs CD, aje
He IepeTHHAB Iioro, a mpomins CD OyB mapaJjejlbHUHN IPAMiA a.

Posp’sikiTe 3amaui, yMOBU AKHX IIOJAAHO B TAOJMMIlL, Ta AisHAaIi-
Tecs IIPi3BUINE BUAATHOIO YKPalHCHLKOIO IIMChbMEHHUKA.

Touxka C HaJeKUTL BiApisky AB 3aBIOBKKU AC BC
16 cm. 3HaingiTe Bigpisku AC i BC, akIo:

AC 6inpmuit 3a BC Ha 2 cMm H A
AC 6inpminii 3a BC yrpuui (0] 03]
AC:BC=5:3 K P

4 cm 6 cMm 7 cMm 9 cm 10 cem | 12 e™m
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Kummeba mamemamuka

239. 11106 3aciaTu 1 m2 3emui, norpi6so 40 r HACiHHS ra3oHHOI TPAaBH.
Kinorpam Ttaxoro Hacimua xomrye 90 rpH. CKiJIbKH KOIITiB
mOTPiOHO, 1100 3acisiT ra30HHOIO TPAaBOIO KJIYMOYy y ¢opMi KBa-
apata, cropora axoro 20 m?

Tligzomyimecs go bubuenns Hobozo mamepiany

240. Hakpecaite AABC, y sxoro AB = 3 cm, AC = 4 cm. Bumipsaiite
crtoporny BC mporo TpUKyTHHKA Ta 3HAUIAITHL MOT0 IIEPUMETP.

241. OgHa cTOpoHAa TPUKYTHUKA JOPiBHIOE 8 cM, Apyra — 7 cMm. 3HaAM-
IiTh MOBXKUHY TPETHOI CTOPOHUW TPUKYTHUKA, SAKIIO HOro Iepu-
MeTp popiBHIOE 20 cM.

@ Likabi 3aga4i — nomipkyi ogHave
242. He BigpuBaioum OJIiBIA Bijg Iamepy, IpPOBELiTHL *© i d
yepes JeB’SaTh TOUOK (OUB. MaJI.) YOTHUPHU BiIPisKH.

AOMALUIHSI CAMOCTIMHA POBOTA N2 2 (887 —10)

3aedanns 1-12 maome no yvomupu sapianmu gidnosideir (A-1I"),
ceped axkux Jauwe o0uH € npasuavHum. ObOepimb npasusbHULL
sapianm 8i0noaioi.

@ 1. Ha axomy 3 maiaoukKiB 10.20-10.23 300pakeHO IEepIEeHINKY-
JApHi mpami?
A. maz. 10.20 B. man. 10.21 B. man. 10.22 I. mamn. 10.23

Mau. 10.20 Mau. 10.21 Mau. 10.22 Mau. 10.23

2. VYkaxirp, Ha axkomy 3 majoHKiB 10.20-10.23 3006pakeHo mapa-
JeJabH1 mpaMi:

A. maa. 10.20 B. man. 10.21 B. maiu. 10.22 I. man. 10.23
68 ')
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(@,

3. fAx masuBaroTs KyTu I i 2 Ha maaoHKY 10.247?

A. BHYTpilIHi OMHOCTOPOHHI 1
B. BigmosigHi 2

B. BepTuraJbHI /

I. BHyTpimHi pidsHOCTOPOHHI

Mau. 10.24

i 2| 4. VYKaxirTh, AKe 3 HaBeIeHUX TBEPIKEHb € MPaBUJIbHUM:

. IePHeHANKYJIAPHI BiAPi3Ky 3aBKAU MAIOTh CIILJIBHY TOUKY

. IEePHeHANKYJAAPHI IPpaAMi 3aBKAN MAaIOTh CILJIbHY TOUKY

. IEPIEeHAUKYJIAPHI IPOMEHi 3aBKAU MAIOTh CIILJIBHY TOUKY
NepHeHAUKYIAPHL IIPOMiHb i BiAPiISOK 3aBKAM MAIOTL CILJIBHY
TOYKY

W g

5. Ha axomy 3 mamamoHKiB 10.25-10.28 npawmi a i b napaagenpHi?
A. maj. 10.25 B. man. 10.26 B. maxa. 10.27 I'. maa. 10.28

a 116° ¢ 89°
115° 89°
b b

Mai. 10.25 Maui. 10.26 Mau. 10.27 Mau. 10.28

6. OnuH 3 KyTiB, 1[0 YTBOPUJINCSA IPU HEePEeTHHI ABOX IIapaeJbHUX
OpAMHX ciuHOIO, JopiBHIoe 35° Kol Mo)ke OyTHM Tr'pagycHa Mipa
OIHOI'O 3 iHIIMNX CeMU KYTiB?

A. 50° B. 105°

B. 145° I. 55° B

@ 7. Ilpami AB, CD i MN 1epeTUHAIOTHCS N
B Tourti O, mpuuomy AB 1 CD (mmuB. MaJ.). D 0 C
ZMOD = 20° 3uaigiTh TrpamgycHy Mipy
kyra AON. Mo,

A. 20° B. 70°

B. 110° I. 160°

8. Ha mamosky 10.29 /2 + £33 = 175° 3HaigiTo

1+ /4. _é

A. 195°

B. 185° )

B. 175°

T. 165° Maxn. 10.29
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O
9. 3a maaoakoMm 10.30 3Ha#AITE rpagycHy Mipy KyTa X.
A. 80° B. 70° B. 100° I.110°
Al /e
0 K
B D
Mau. 10.30 Maun. 10.31

E 10. Ha magatonky 10.31 Touku A, O i B jexaTh Ha OOHiN mpAMii,
LAOC = £ BOD, ZCOK = £ZDOK. 3HaigiTh, AKIIO IIe MOXKJIBO,
rpagycuy mipy Kyta AOK.

A. 3HAWITH HEMOKJINBO B. 80° B. 90° I. 100°

11. IIpami AB i CD mnapanenbHi (guB. MaJ.). B A
Toni ~BPD = ... 100°

A. 100° B. 110° B. 130° I. 150°

12. IIpomiar OC [OPOXOAWUTH Mi’K CTOpPOHAMU
kKyrta AOB. OK — Gicexkrpuca Kyta AOC, OL — P\ _150°

oicekrpuca kyta COB. OK 1 OL. BusHauTe BUJ D C
KyTa AOB.
A. roctpuit B. Tynuit B. npamuii I'. posropuyTuii

YV 3ae60anni 13 nompibno eécmano8umu 6i0nogidHicmbv Mmixc
ingopmauieio, nosnavernor yuppamu ma o6yxeamu. O0na 6i0nosids
3aiea.

@ 13. Ha xosxHOMY MaJIOHKY OPAMi a i b — mapaJjeibHi, ¢ — ciuHa.
YcranoBiTh BiamoBigHicT, Midk MadoHKamu (1-3) Ta rpamaycHOIO
Miporo KyTa Mixk npamumu a i ¢ (A-T).

1 MaanwHor Kym mixc npamumu a i c
‘a ¢ A. 60°
b B. 70°
100°
2., \¢ B. 80
b 120° I. 100°
3. ¢
a
70°
b
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3ABAAHHA ANA MEPEBIPKU 3HAHb AO § 7-10

ij_] 1. Ha akomy 3 maionkis 10.32—-10.34 300pa’keHO ImapaJiesbHi
nIpAMi, a Ha AKOMY — IepneHIuKyIAapHi? BuxomaiitTe BigmoBigHi
3aINCH.

a m

c T
b d \

Mau. 10.32 Mau. 10.33 Mau. 10.34

2. HakpeciiTs IpsaMy a Ta mosHauTe TOUKY N, AKa il He HAJIEXKUTh.
3a JOoIoMOro0 KOCUHILA i JiHIAKKY yepes TouKky N IpPOBemiTh:

1) npamy b, IepIneHAUKYJIAPHY OO0 IPSIMOI a;
2) IpsaMy ¢, TepIeHINKYJIAPHY A0 mpsaMoi b.

3. 3a maamoukoM 10.35 yKaxXiTh, AK Ha3MBAIOThL IIapy KYTiB:
1)11i2; 2)11i3; 3)11i4?

@ 4. Ilpami AB, KL i MN neperuHamTbcsa B Toulri O (maj. 10.36).
Yu nepuneHauKyadapHi npaMi KL i MN, akio:
1) LKOA = 70°, ZAOM = 19°
2) Z/NOB = 21°, ZKOB = 111°?

A M c
K
1
O
K (0] L
— 3|2 A B
4
N B D L
Maui. 10.35 Mau. 10.36 Mau. 10.37

5. Hakpeciite npomeni AB i CD Tta Bigpisox MN Tak, 1100 IPOMiHb
AB 0yB mnapajenbHU# BiApisky MN i mepneHAWKYJIAPHUUA IO IIPO-
mensa CD.

6. OguH 3 KyTiB, III0 YTBOPUJIMNCA IPU IIEPETHHI ABOX IIapajieIbHUX
NPAMUX CiYHOI0, AOPiBHIOE 78°. 3HAUAITH IPaAyCHI Mipu peIITu ceMu
KYTiB.

@ 7. Ilpami AB, CD i KL mepetuHaioTbcsaA B Toulli O, IIPUUYOMY
AB | CD (man. 10.37). 3naugite ~/ AOK, aximo / DOL = 38°.
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8. 3a magorkom 10.38 3HaAWAITH rpagycHY Mipy KyTa X.
E 9. Ha mamonky 10.39 AB || CD. 3naiigite ~ BKD.

B A

D C
Maui. 10.38 Maxn. 10.39

Jodamxkoei énpaéu

@ 10. 3BmaigiTe rpagycHy Mipy KOMKHOTO 3 [JBOX BHYTPIIIHIX
OTHOCTOPOHHIX KYTiB, III0 YTBOPUJNCA NPU NEePeTHHI ABOX mapa-
JIeJIbHUX MPAMUX CiUHOI0, AKINO OAWH 3 HUX y 4 pasu OiIbIumii
3a IPYTHIL.

(4] 11. IIpama m e ciunoro gna mpamux ¢ i d. Yorupu 3 BOCEMU
KYTiB, III0 YTBOPMJINCS, JOPiBHIOIOTH mo 50° a pemta — mo 130°.
Yy MoKHaA CTBepIKyBaTH, IO IpaAMi ¢ i d MixK coboio mapa-
JIeJIbHi?
BMPABU ANA TTOBTOPEHHSA PO3AINY 2
o § 5

i1| 243. Cepen KyTiB, AKi 300paskeHo Ha MaJOHKax 1-3, YKaXiThb
Ti, I1I0 € CYMisKHUMU.

/ I\ 4 N2
N2 2\3 Yat

Mai. 1 Mau. 2 Maui. 3

@ 244. 1) Yu moKHa, BUKOPUCTOBYIOUM JIUIIE OJIiBEIlb Ta JiHIHAKY,
nmoOyayBaTu KyT, CYMiKHUI 3 JaHUM?
2) CKijmbKY TaKUX KYTiB MOKHa IoOymyBaTu?

245. /ABC wmenmmnii, Hisk £ZMNP. ¥V aKoro 3 KyTiB CYMisKHUIA KyT
oinpmuii? Bigmosigb oOr'pyHTYIITE.

@ 246. 3HaigiTh CYyMidKHI KyTH, AKIIO iXHi rpagycHi Mipu BigHO-
cAThCA AK 3 : 7.
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247. Ogun i3 cymikHUX KyTiB cramoBuTh 20 % Bing immioro. 3Hai-
JiTh i KyTH.

E 248. OnuH i3 cymiskHuUX KyTiB Ha 20 % MeHIIWH Bij immioro.
3HAUIITh i KyTH.

249. Bicexktpuca Kyta ABC yTBOpPIOE 3i CTOPOHOIO KYT, VABiui
OisbIIUE 3a KyT, cymiskHui 3 Kyrom ABC. 3uatigits L/ ABC.

o § 6
@ 250. fAxuit mpeaMeT AOMAIITHBOTO BXKUTKY [Oa€ YSBJIEHHS IIPO
BepTI/IKaJII:Hi KyTu?
. Yu € xytu 1 i 2 BeprurasbauMu (Maj. 4—8)?

N o N

Maui. 4 Mai. 5 Mai. 6 Mau. 7 Mau. 8

@ 252. Yu € nmpaBUJILHUMHU TBEPAKEHHSI:
1) akio aABa KyTu PiBHi, TO BOHU BEpPTUKAJIbHI;
2) AKINO ABa KYTU 31 CHiJIBHOIO BEPIITMHOIO PiBHi, TO BOHU Bep-
THKAJbHI;
3) mJIA KOMKHOrO KyTa, MEHIIIOr0 BiJi PO3TrOPHYTOro, MOKHA
I00yAyBaTH TiJIBKYW OJWH BEPTUKAJBLHUN KYT;
4) nnda KOMKHOIO KyTa, MEHIIIOTO0 BiJi PO3STOPHYTOr0, MOXKHA
no0yayBaTy TiJIBKYW OJWH CYMiKHUU KyT?
253. IIpu mepeTuHi OBOX NOPAMHUX YTBOPUJIOCA YOTUPU KyTu. HUu
MOYKYThb JesIKi ABa 3 HUX JOPiBHIOBATH:
1) 5°1i 175°% 2) 15° i 19°% 3) 27° i 154°; 4) 3° i 3°?
E 254. OguH 3 KyTiB, IO YTBOPHUJIMNCS IIPW IE€PEeTHUHI ABOX IIPHA-
MuX, Ha 48° Oijplmuii 3a iHmNni. SHARAITE KYT MiK IPAMMIMU.
255. OpquH 3 KyTiB, IO YTBOPUJINCA IIPU HEPETUHI MBOX HPAMUX,
JIOPiBHIOE CYyMi ABOX CYMLKHUX 3 HMM. SHAHIITH el KYT.
E 256. 3HaigiTL TPAAYyCHY Mipy KOKHOTO i3 YOTUPHOX KYTiB, IO
YTBOPUJINCS IPU HEPETHUHI MBOX HPAMHUX, AKIIO cyMa JIBOX i3
X KYTiB:
1) menmma Bixg cymum ABOX iHIIUX y 4 paswu;
2) O6inpina 3a cymy aBox iHmwux Ha 160°.
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257. 3HalgiTh KYT MidK OPAMUMU, AKi IE€PEeTUHAIOTHCS, SAKIIO
OIUH 3 KYTiB, II0 YTBOPMINCA, yV 8 pas3iB MeHHIMHA BiJ cyMu
TPHOX 1HIIUX KYTiB.

Ho§ 7
258. HakpecisiTth mpsamMy a Ta mo3HauTe TOUuKy M, mio il He
HaJIeKUTh. 3a JAOIIOMOI'0OI0 KOCHHIISA IIPOBENiTHL 3 Touku M mep-
OeHINKYJIIAP A0 npsamoi a. BumipsaiiTe Bigcrans Big Toukm M 10
npamoi a.
Haxkpecaites rocrpuit £ KAM, niosuaute Ha cTopoHi AK Touky B.
IloOynyiiTe 3a JOIOMOI0OI0 KOCUHILSA IPAMY, III0 IIPOXOJUTL Uepes
TouKy B mepmenaukyasapHo no AK.
260. Hakpecaite mpomins AB i Bigpisok KP Tak, 1100 BOHU
Oysiu TIEpHIeHAUKYJISAPHUMU i He IepeTuHaJInCs.
261. HasBiTh yci mapu ImeprneHAUKYJIAPHUX MiK c000i0 Bimpis-
KiB Ha mMasaioHKY 9. BuKoHaiTe BiAmoBigHI 3ammcu.
Ha manawonky 10: AB | CD, L/ KOC = ZCOL.
1) Yu mpasBuawHo, 1mo LAOK = /LOB, ZAOL = Z/KOB?
2) IlopiBuaiite /KOB i ZAOK.

K C L
W\
c D K A 0 B
q B D
Mai. 9 Max. 10

1) Yu MOXKyTBH ABa rocTpuxXx KyTu OyTH MiK c000I0 piBHUMU,
AKIIO B HUX OJHA CTOPOHA CIIiJIbHA, a JIBi iHINI — mepHmeHIUKY-
JAPHI MiK co0010?

2) UYun MOXKYTHL ABa TyIUX KyTum OyTH MiK co00I0 piBHHUMU,
AKIIO B HUX OJHA CTOPOHA CIIiJIbHA, a IBi iHIMI — mepHeHIUKY-
JAPHI MiK co0010?

264. fx, BUKOpPHCTOBYIOUH IIa0JIOH KyTa, rpaJgycHa Mipa SKOro
6°, moOyAyBaTH B3a€MHO NEPIEeHIUKYIAPHI IpamMi?

265. HoBenitp, 1mo Koam Oicekrpucu KyTiB ABC i CBD B3aeMHO
HePIeHIuKYJIAPHL, To Touku A, B i D nexaTh Ha OOHill mpaMiii.

0]
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o § 8

@ 266. Haxpecaits Bigpisku AB i CD Tak, 11100 BoHu OyJu IIapa-

JIJIBHUMU MidK co0OI0. a K
L]

O

(2] 267. Ha mamonxy 11 s06paskeno ABi npami
a i b, 1110 MepeTUHAIOThCA, Ta TOURy K, IIM0 b
He HaJeXKUTh KOoAaHiii 3 Hux. IIpoexmith

yepes Touky K npami, mapaJjieJabHi IPAMIM
aib. Mam. 11

268. 1) IIpami a i b He mepeTwHAaOTHCSA. YU MOKHA CTBepPAKYyBaTH,
IIT0 BOHU Mi»X c000r0 mmapaJjeabHi?
2) Bigpisku AB i CD He nepeTmHaOThCA. Y1 MOKHA CTBEPIIKY-
BaTH, III0 BOHU IIapaJiesbHi?
3) IIpomeni MN i KL He mepeTHHAIOTHCA. Y1 MOKHA CTBEPIIKY-
BaTHU, IO BOHHU IIapaJjiejIbHi?

E 269. lano mpamy a i Touky K, 1mio ifi He HaJeXKuUTb. Uepes
Touky K mpoBesn ABi mpsami b i c. AK MOMKYTH PO3MiII[yBaTHUCs
IIi IpaMi BigHOCHO mpsaMoi a? PosrisHbTe BCi BUIIaAKU Ta BUKO-
HaliTe 1O HUX MAJIOHKMH.

E 270. Ilpsami a i b — nmapajsenbHi, a pami b i n — mepeTruHa-
oTbedA. IIpsama ¢ mapasenbua npamiii b. loBeniTsb, 110 mpAaMa ¢
IepeTuHaE NpAMY 1 i mapaJjejbHa OPAMIiA a.

o § 9
@ 271. Hakpecaite aBi mpami Ta ixuio ciumy. IIpomywmepyiiTe
KyTH, II0 YTBOPUJIUCHA, ymcjaamMu Big 1 mo 8. fAKi i3 mmx KyTiB
OyayTh BHYTPIIIIHIMU OMHOCTOPOHHIMMY, AKi — BHYTpPimIHiMHU pis-
HOCTOPOHHIMMH, a AKi — BigmoBigummmu?
(2] 272. Yu e npawmi m i n mapanensEuMHu Ha MamioHKax 12-15?

m 71x m\ \ m 45°

m
60° 130°

n 70(\ n 120° n \130° n /45°

Max. 12 Maux. 13 Maua. 14 Mai. 15

i3 ] 273. Ilpu nepeTuHi IpaAMUX a i b CiuHOIO ¢ YyTBOPUJIUCA ABA MiK
co60o10 piBHI rocTpi KyTu. Yn MOKHA CTBEPIKYBaTH, 110 a || b?

o 75
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274. Ha mauonky 16: £1 = /£2, L2+ £3 =180°. ’7
Yu € npami a i ¢ mapajeJbHIMUA MisK c000:0? L / 1
b 2
c 3/
/
Maun. 16

Ho § 10
275. Ha mamiouky 17 mpami m i n — mapaJjenbHi, ¢ — ciuna.
3HaliTh rpagycHi Mmipu kyTiB 1, 2, 3, 4.
276. Ilano: a || b, b || ¢, ¢ || d. Mosexirs, mo a || d.
277. 3HangiTh TPAaAyCHY Mipy KOKHOT'O 3 IBOX BHYTPIIIHIX Of-
HOCTOPOHHIX KYTiB, IO YTBOPUWJNCS IIPW IEPETUHi ABOX IIapa-
JIRIbHUX TPSIMHUX CiYHOI0, SAKIIO OAWH 3 HUX cTaHOBUTH 80 %
Big apyroro.

allb, c|ld, £1 =100° (man. 18). 3HaiigiTs rpagycHi Mipu KyTiB
2, 3, 4.

A\, A,

I\ 2 4
n 1\ 130° b 2
N Vo
Maxn. 17 Mai. 18

279. OpuH 3 BHYTPIIIIHIX OZHOCTOPOHHIX KYTiB, IO YTBOPUJIMNCS
Opu IIepeTHHi IapajieIbHUX IIPAMHUX CiUHOIO, HOOpiBHIOE 72°
3HaUOiTh KyT MiK OiceKkTpmcaMu BHYTPIITHIX OJZHOCTOPOHHIiX
KYTiB.

280. Ilpsawmi AB i CD napanensHi (maj. 19). D C
3uangite £/ MNB.
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TonobHe 6 posgini 2

v JIBa KyTM CyMi:KHi, SKIIO OJHA CTOPOHA B HHUX € CIIiJIBHOIO,
a IBi iHIII CTOPOHU ITMX KYTiB € JOIMOBHAJLHIMU IIPOMEHIMIH.

BITACTUBICTb CYMPKHNX KYTIB
Cyma cymiskHuX KyTiB nopiBHioe 180°.

v/ [IBa KyTM BepPTHUKAJbHIi, AKIIO CTOPOHU OJHOI'O 3 HUX € JOIOB-
HAJBHUMU IPOMEHAMU CTOPiH APYTOro.

BJITACTUBICTb BEPTUKATNIBHUX KYTIB
BepTukaabHi KyTH piBHI.

v KyT Mik nNpaMHUMH, 110 IePEeTHHAIOTHCHA, — MEHIINHA 3 KyTiB, II[0
YTBOPUJINCS IIPU IEPETHUHI MUX MPAMUX.

v/ [IBi mpami nmepneHguKyJIApHi, AKI0 BOHU IIEPETUHAIOTHCA IIij
OPAMUM KYTOM.

v' Yepes Oyb-AKY TOUKY ILJIOIIMHU IPOXOAUTE JIMIIIE OJHA IIPAMA,
IEePHIEeHIUKYJISIPHA 10 JaHOI IIPSAMOI.

v IlepneHOUKYIAp A0 IIPAMOL, IPOBEAEHUN 3 JaHOL TOYKM, — Bij-
PiBOK IIpAMOI, IepHeHANKYJISIPHOL 10 AJaHOl, OAMH 3 KiHIIIB AKO-
ro — JaHa TOYKAa, a APYTruil — TOUKa MEepeTUuHy npamMmmx. IloBxu-
Ha IbOrO Bifpi3ka — BigcTaHb BiJ TOYKM IO IIPSIMOI.

v/ JIBi mpAMi Ha IJIOIIMHI mapaJjiejbHi, SKI[0 BOHM He IIepeTHHa-
IOThCH.

AKCIOMA MAPANEJIBHOCTI NMPAMMX

Yepe3 TOUKY, IO HE JEKHUTh HA MJaHIA NPAMii, IPOXOIUTH
TiJIBKM OMHA MpAMa, mapaJjejibHa TaHil.

KYTW, YTBOPEHI MNPV MNMEPETUHI ABOX MNMPAMNX CIHHOIO:

BHYTPIIITHI OMHOCTOPOHHI KyTu: 4 i 5; 3 i 6; a c
BHYTPIiIIHI pisHOCcTOpOHHI KyTu: 4 i 6; 31 5; —1|2
BigmoBimHi KyTm: 115;2i16; 317;,41i8. 4| 5—
b 5ls
8|7 —
|| -
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O3HAKU MAPATENBHOCTI NMPAMNX

v  fxmo npu nepeTuHi ABOX NPAMUX CiUHOIO BiAmOBiAHI KyTn piB-
Hi Mi’X co0010, TO mpAMi IIapaJebHi.

v SIKII0o mpy mepeTHHi ABOX IPAMMX CiYHOI BHYTPIIIHI pi3HOCTO-
POHHI KyTH PiBHi MisK co00i0, TO IpAMi ImapaJjeJbHi.

v fIxmio mpu mepeTwHI ABOX NPAMHUX Ci4HOIO CcyMa BHYTPIIIHIX
OIHOCTOPOHHIX KyTiB mopiBH0e 180°, To mpsamMi mapajeabHi.

v IBi mpami, IepHeHAuKYIIPHL 10 TPEThOI MPAMOI, MapaJie/IbHi.
BITACTUBICTb MAPAJIENBbHNX MPAMNX

v/ BignosigHi KyTH, IO YTBOPUIKWCA IIPU II€PETHHI IapaebHUX
OPSAMUX CiuHOI0, MiK c000I0 piBHI.

v/ [IBi mpsawmi, mapaJiesbHl TpeTi mpaMii, mapaJielbHI omgHA Of-
Hif.

BJTACTUBOCTI KYTIB, YTBOPEHWUX MNPU NMEPETWHI
MAPATIENBHUX MPAMNX CIYHOKO

v/ BHyTpimIHi pi3HOCTOPOHHI KyTH, YTBOpPEHI IIpM IIepeTHHi mapa-

JIEJIbHUX MPAMUX CiTHOI0, MiK c000I0 piBHI.

v’ CyMa BHYTPIIIHIX OZHOCTOPOHHIX KYTiB, YTBOPEHMUX IIPU IIepe-
TUHI ITapajeIbHUX IPAMUX CiuHOIO, mopiBHIOE 180°.
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Muxaitno KpaBuyk — Bimomuii y cBiTi
M He3HaHU# B YKpaiHi

Bucais «Pykommcu He ropsarb!», Ha IacTsd,
iHomi cmpaBIKyeThcA.. ¥ ceni CaBapka, II0 Ha
Borycaasmiuui, Ha ropuli xatuuu, y akin y 20-ti
poxu XX cT. Memnkajau BuuTesi, uepesd 80 pokis
BUIOAAKOBO 3HAWINJIM MiIlIOK, HAIIOBHEHWH IIalle-
paMu ¥ KHM)KKaMM... IIOJKOBKJIL 3IMIUTKU 30IIMNTIiB
BUSIBUJNCA KOHCIEKTAMM BUMTEJNiB, AKi mpairio-
Basim B CaBapchKili ITKOJII Ha MOYATKY MUHYJIOTO
cToaiTTsa. I cepem HUX — PYKOMUCHUU IIiAPydYHUK
Muxaiina Kpasuykal

96 apKyIIIiB I'yCTO CIMCAHOI'O 30IIINTA, HA IIEPIIill CTOPIiHII IKOT0o HAINC:
«I'eomeTpis qusa cemupiuaux tpymoBux mkia, 1920 pik», — BuaBuInca cro-
piHKaMu HeoIy0/JIiKOBAHOIO IIiAPYYHMKA TeHiA yKpainchbKoi MareMaTuku!

Muxaino IIununmosuu KpaBuyk (1892-1942) — HaliBU3HAUHIIIWI

yKpaiHcbKuii MaremMatuk XX CT., BCECBITHBO BiJloOMUU Yy4YeHWUIA,
menaror, TpOMaAChbKUNA Oisdd, AilicHMH djeH BceyKpaiHcbhbKol axkamemil
HayK, y4eHHii cBiToBoi ciaBu. Moro im’s mobpe Bimome y cBiToBiit
MaTeMaTHUYHIii HayIli, ajie IIHPOKOMY 3arajy He OyJo Bimomo, IITO
BiH — ykpairens. Moro HaykoBi mpaii 3 pisHHX
rajgyseii MaTeMaTHUKHN YBiUHMJANCSA B Oe3I[iHHIil
ckapOHUIli HayKu. TBopelpb HepIoro y cBiTi
€JIeKTPOHHOTO IM(pPOBOr0 KOMI'IOTEPAa — aMe-
puxkaHcbKu# Gisuk :xkoH BiHcenT ATamHacoB —
Oig yac po3poOKM CBOrO TBOPIHHS IMEAPO KOPHU-
cTaBCA TEOPETUUYHUMU HaIpaIjoBaHHAMU
Muxaiina Kpasuyka. Taxk BiH 3acBigumB, IIo
HaIll CIIiBBITYMSHUK 3acCJy:KeHO HAJEXKUTh [0 2
cniB3acHOBHUKIB EOM (ereKTpoHHO-O0UMCIIO- .
BaJbHOI MarmmmHM). TeopeTuuHi PpPO3POOKU Y 4o ;
M. KpaBuyka Oys0 BUKOPHCTAHO ¥ mig dYac
(opmyBaHHA MEpPHINX MepeXK TeaebaueHH
y CIIA ra Amowii.

Hapomusca Muxaiino KpaBuyk y cenxi YoBuumsa Ha Boaumni
B poamHi 3emJjeMipa Ta BumTesdbKu. Iliciasa 3aKiHUYeHHS YOJIOBiuOl
rimaaszii 3 1910 mo 1914 pixk HaBuaBcA Ha MaTeMATHUYHOMY Bimmi-
JIeHHi (ismKo-MaTeMaTuvHOro (haKkyabTeTy KMiBCHKOrO yHiBEepCUTETY
Cs. Bomomumupa (HuHi — KuiBchbKHil HaIliOHAJbHUIN YHiBepCcHUTET
imeni Tapaca IlleBuenka). Bukjamaui ogpasy BUPIBHUJINA HOT0O 3-TIOMiXK

M. II. KpaBuyk
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iHmMumX 3a mapajoKcaJjJbHicTh MucjaeHHA. Axanemik [I. I'paBe, axuii
CTBOpPUB ajireOpaiuHy IITKOJIY, JaBaB MOJOAOMY BUEHOMY UYIOBi PEKO-
MeHgaIlii, BBasKaB HOro OAHUM 3 HANTAJIAHOBUTIIINMX CBOIX YYHIB
i mpocuB 3aJUIIUTUCA TPU YHiBepcUTeTi mpodecoOpCcbKUM CTUIIEH/Ti-
aToM JJsd HiATOTOBKU JIO HAYKOBOI Ta BUKJIAJaIllbKol poboTu. BiapHi
Big crymitroBanHA Beuopu Mwuxaijo mpoBoguB B YKpailHCBKOMY KJIy0i,
y Hapomuomy momi mHa JIyK’aHiBIIi, Je cTaBUB CBOi BHCTABM YKpaiH-
chbKuit TeaTp minm xepiBHHIITBOM M. CTapuibKoro.

Ilicns orpumamHA 3BaHHA nOpuBaT-foneHTa Muxaiimo Kpasuyk
mparoe K MaTeMaTUK-HayKoBeIlb 1 AK menaror. Bukigamae y aBoxX
HOBOCTBOPEHNX YKPaiHCBKUX TiMHA3ifgX Ta YKPalHCBLKOMY HApPOJTHOMY
yHiBepcureti, 3 1918-ro — cmiBpobiTHUK YKpaiHCHKOI akazemii HayK.
Kaxxyrs, mo B KpaBuyka OyJjia Taka KpacuBa I MHJIO3BYUYHa YKpaiH-
CbKa MOBa, III0 Ha MOro MaTeMaTHYHi JIEKITil i3 3aXOIJIEHHAM IIPHXO-
IUau 1 ijiosoru — cayxaTu HEeMOBIpHY BMMOBY BUKJagada. Jlekiii
BiJ3HAUAJINCS BEJMKUM 0araTcTBOM i INIMOMHOIO 3MiCTY, JIOTiKOO i UiT-
KiCTI0O BUKJIAIy, IITUPOTOI0 OXOIJIEHHS MaTepiajly, 0COOJMBOIO KPAacCOI0
Ta BHUTOHUEHICTIO BUKJany. BomHouac HaWCKJIATHINII MaTeMaTHYHi
noJyiosxkeHHss Mwuxaiimo Ilumamnosmy mogaBaB JOXiAJIMBO M 3pPO3YyMLJIO,
ajJe He B cmopoireHiin ¢opmi. Ha nexmiax Kpasuyka mikoam He 0yio
BIILHMX MiCIlb: CJOyXaTH MOro HPUXOAUJIN Ie ¥ Oiojsoru, Ximikwm,
(ismocodu... Bin mepruii B YKpaiHi mouaB mucaTy MaTeMaTHUYHI ITpalri
yKpaiHceko0o MoBoio. IligKomicia maTemMaTnuHOl CeKIlil IPUPOTHITUOTO
Bigminy IHCTUTYTY yKpaiHCHhKOI HAyKOBOI MOBHM MiJ] T'OJIOBYBaHHAM
KpaBuyka cTBOpmJja ¥ mepiinii TPUTOMHUI MaTeMaTUUYHUMI CJIOBHUK.

Muxaiiigo IImaunmoBuy migroryBaB KijJibKa HiAPYyYHUKIB 3 MaTeMa-
TUKHN YKpaiHCBKOI0 MOBOIO. ¥ 1919 p. BUHIIOB APYKOM HOT0 KYypC
JEeKIIift 3 reomeTpii, AKUI BiH IMpOUYUTaB B YKPaiHCbKOMY HapOIHOMY
yHiBepcuTeTi. ¥ TOMy caMOMYy POIli ony0JiKOBaHO IEPINNil IIepeKJIan
YKpaiHCbKOIO MOBOIO, AKMU 3aiticHuB KpaBuyk, IIHPOKO BigomMoro
nizpyyHukKa 3 reometpii Kucenbosa.

Exonomiuma py#iHamiag mouatky 20-x pokiB XX cT. mpumycuja
HayKoBIA Buixatm B ceso CaBapka bBoryciaaBchbKoro paiony Ha
Kuismuni, ne BiH ctaB gupexTopoMm Ikonu. Tyt M. KpaBuyx maB
MOKJIMBICTh peaJibHO BTiJINTHU cBOi memaroriuHi sagymu. Kpim 6esmo-
cepelHbO HaBYaHHA, KpaBUuyK NpHUIiIAB BeJWMKY yBary BUSBJIECHHIO
Ta BUXOBAHHIO 00JapOBaHUX YuYHiB. BiH HaBuaB MaTeMaTUKU ApxXuia
JoabpKy (aBTOpa-KOHCTPYKTOpa IIEPIIOTO Y CBiTi JBOKOHTYPHOT'O
TypOOPEaKTUBHOI'O ABUTYHA, TBOPIA JIITaKiB 3 HAJA3BYKOBOIO IITBU/I-
KicTio), a miguime — Ceprig KopoaboBa (yueHOro-KOHCTPYKTOpPa, OCHO-
BOIIOJIOKHUKA PaAsSHCbKOI KOCMOHABTUKM), Bomomumupa Yemxomesn
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(IpOBiHOTO TBOPIIA PAAAHCHKOTO «AMEPHOrO IMUTa», KOHCTPYKTOpa
paKeTHO-KOCMIiuHOI Ta aBiallifiHol TexXHiKH, pPO3POOHUMKA IEePIINX
CYIIyTHUKIiB).

M. KpaBuyka 3ampoInyioThk 10 poboTu y BeceykpaiHchKy akageMiio
nexaroriuanx Hayk (BYAIIH), ne BiH odosfoe KOMicito MareMaTUYHOL
CTaTUCTUKU, 00ifiMae 1mocaay BUEHOTO ceKperaps mpe3ugii Aramemii,
3aBifiye BiAmijioM MaTeMaTHYHOI CTATHUCTHUKM IHCTHUTYTYy MaTema-
muku BYAITH. Bogrouac BiHm — ujen ynpaBu KuiBCBKOTro iHCTHUTYTY
HapoaHOI OCBiTH, HeKaH (hpaKyJbTeTy IPodeciiiHOI OCBiTH; aKTUBHUMI
I'POMAJCBKHUIN OifAu — UJIeH CeKIil HayKOBHX NIpPaIliBHUKIiB MiChKOI
panu, opramisaTop mepimnoi B YKpaiHi MaTeMaTHWYHOI oJiiMmiamau 1j1s
obmapoBaHux ImKoJsapis (1935 p.).

Hobpe Bojomitoun m’'siTbMa MoBaMu ((ppaHIly3bKOIO, HiMeIIbKOIO,
iTaificbKOI0, MOJILCHKOIO Ta POCIHMCHKOIO), MOJIOAWII YUYeHWI JIuC-
TyBaBCcA 3 KoJieramMu 3 pisHuMX Kpain. M. KpaBuyka Oyimo oOpanHO
YJIEHOM MaTeMaTuuyHux ToBapuctB ®Ppaniii, Himeuunnwu, Itanxii. Ane
B cyMmHo3Bicuomy 1937 p. B TomimHi# raseri «KomyHicT» 3’aBuiacsa
HaKJEemHUIbKa cTartd <«AkKagemik KpaBuyk migTpmmMye BOpPOTriB
Hapoxy». YoMy HOpiKaJu JIMCTYBaHHAM 3 JBbBIBCBKMMH BUEHUMH,
obBuMHYBauyBaJau B HamioHaimismi. ¥ 1938 p. M. KpaBuyka 3saape-
MITYyBaJHW, iHKPUMIiHYBaBIIM IOMY «BOMBUMIl» Ha TOH uac HaOip
KOHTPPEBOJIIOIIAHNX CTEPeOTHIIiB: HaImioHasict, mmnuryH. Cyx manm
Muxaiinom KpaBuyxom TpuBaB ychoro 30 XBUJINH, aJjieé BUPOK —
20 poKiB TIOpeMHOro yB’sI3HEHHA Ta D POKiB 3acjiaHHsa. B ocTaHHBOMY
cioBi Ha cyni M. KpaBuyk mpocuB gaTu MOMY MOMKJIMBICTE 3aKiHUNTH
posIoyaTry mpaifo 3 MaTeMaTHUKIU.

HesBa:xaioun Ha XBOpe ceplie Ta MOBHICTIO IIifipBaHe y B’A3HMIIL
s3nopos’si, M. KpaBuyK i BAeHb 1 BHOUI HEeBTOMHO IpalljoBaB Ha Hay-
KoBifi HuBi. CBoei peabimiramii BueHHil He modyekaBcA. Moro 6yo
mocMepTHO peabisiToBano Jjuire B 1956 p., a B 1992 p. monoBJeHO
B CKJami mificHuX ujeHiB AxageMmii HayK YKpainu.

HVoro cmamox Hasiuye moHan 180 HayxkoBux mpamb. Moro mam’aTh
VIIIaHOBYIOTH i HUHI.

Y 1987 p. y c. HoBHuiisa, Ha OaTbKiBIIUHI akageMika, OyJo BcTa-
HOBJICHO HOT0 IOTPyAnas Ta BimkpuTo myseir M. KpaBuyka.

Y 2003 p. mHa Tepuropii IlomirexHiuHoro iHctutryTy B Kuesi,
BIIepIire B YKpaiHi, Bizkpuro mam’aTHUK Muxaiiinosi KpaBuyky. «Mosa
JII000B — VYKpaiHa i maremaTuKa» — BUKapOyBaHO Ha MOCTaMEHTi
nam’ATHUKa. IIlopoKy B IIbOMYy HaBYAJBHOMY 3aKJali ITPOBOAATHCSA
KoH(epenmii imeni axazemika KpaBuyka, 3acHOBAHO CTHUIIEHIiIO
M. KpaBuyka mjga Kpaliux CTYHeHTiB.
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Y 2009 p. B KueBi, Ha XapKiBCbKOMY KUTJIOBOMY MAacCUBi, OTHY
3 HOBUX BYJIHIIb OyJI0 HasBaHO Ha yecTh Muxaiiia KpaBuyxka.

IM’s maremarurka mnpucBoeHo Jlympkinni rimmasii Ne 21, mro
MicTuThea Ha Byauili Axagemixa KpaBuyka, me taxko:x mo 110-pivusa
Bif mHA HapomKeHHs OyJo BiIKPUTO My3ell BUIATHOT'O BUEHOTIO.

Y 2012 p. HamionmanpHU# 6aHK YKpaiHM BBiB B 00ir mam’ATHY
MOHETY HOMiHaJOM 2 rpusHi, npucBaueny M. II. KpaBuyky.

Vixke B XXI cr. OHECKO Buecaa im’a M. II. KpaBuyka mo mepe-
JiKy HaWBU3HAUHIMINX JIIOJEH TJIaHETH.

== g o "= A uu 3Mo:KeTe BU PO3B’A3aTH I'€OMETPUYHI
3 sagaui KuiBcbKMX MIiCBbKHX OJiMITianm 3 mMare-
MaTuKU, IO HOPOIOHYBAJMCS IIIB CTOJITTS
TOMYy?

1. (1950 p.) PoaainiTh mNpAMOKYTHUK PO3-
mipom 18 x 8 Ha ABi yacTuHU Tak, IMO0 3 HUX
MOXKHAa OyJI0 YTBOPUTHU KBaapar.

2. (1975 p.) ¥ kpaini 1000 mopir 3’¢AHYIOTH
200 micT, mpuuoMy 3 KOKHOI'O MicTa BUXO-
IUThL Xoua O omma gopora. fIKy HanOiJbIIy
KiJbKiCTh AOPIr MOKHA OJHOYACHO 3aKPUTH
HA PEMOHT, He IOPYINyIourd IIPU I[bOMY
3B’A30K MixK Mmicramm?

Bionosiov: 801.

3. (1978 p.) Touxku A, B, C poawmirtieHi Tak,
110, He3aJIeXKHO Bij BuOOpPY Toukum M, Bigpisoxk AM KOpPOTIIMHA Bif
omHoro 3 BimpiskiB BM a6o CM. IloBenitsb, 1110 Touka M HaJIEKUTh
Bimpisky BC.

4. (1979 p.) PoamicriTs 6 TOYOK Ha MIJIOMIMHI TaK, I[00 KOXKHI 3
3 HUX Oy BepIIMHaAMU PiBHOOEIPEHOr'0 TPUKYTHUKA.

5. (1985 p.) HoBinbHUIT TPUKYTHUK PO3PilKTe HA 3 YACTHUHU TaK,
100 3 HUX MOKHA OyJIO CKJIACTH HNPAMOKYTHUK.

6. (1987 p.) Hu mokHaA KBaapaT poaMipom 6 x 6 pospisatu Ha mps-
MOKYTHHUKH! po3mipoMm 1 x 4?
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TPUKYTHUKU. O3HAKH
PIBHOCTI TPUKYTHUKIB

Y ybomy po3dini su:
P e et

® npurapgaeTe NOHATTS TPUKYTHU- ‘
Ka i NOro OCHOBHUX efleMeHTIB Ta '
BUOW TPUKYTHUKIB; ‘

® fisHaeTecs Npo BUCOTY, Media-
Hy i BicekTpucy TpUKyTHUKA, He-
PiBHICTb TPUKYTHWKa Ta CNiBBIiA-
HOLLEHHS MiXK CTOpOHaMMU i KyTa-
MU TPUKYTHUKA; CYMYy KYTiB Tp
KYTHUKa;

® HaBYMTeCA [OOBOAUTU PIBHi
TPUKYTHUKIB Ha OCHOBI O3Hak;
3acTocoByBaTu BI1aCTUBOCTI
piBHOGEeApeHOro Ta NPAMOKYTHO-

ro TPMKYTHUKIB [0 PO3B’'I3yBaHHS 5
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§ 11. TpMKYTHUK | HOro eNeMeHTH

TpukyTHUK

ITosmaummo Tpu Touku A, B i C, aAKi He JeKaTh Ha OOHIN ImpaAMIiiA,
i cmosryummo iX Bimpiskamu (OuB. MaJ.).

Tpurxymrukxom Ha3HBAKTh (Dirypy, fKa CHKJIAJAECTHCA 3 TPHOX
TOYOK, IO HEe JieKarTh Ha OAHIM NMpAMiH, i TPhOX BiApi3KiB, AKi
CIIOJIY4aOTh Ii TOYEMN. J

Touku A, Bi C — éepuiunu mpuxymHuuka.

Binpiskm AB, BC i CA — cmoponu mpu-

B —> Kymuuxa.

Kyra BAC, ABC i BCA — kxymu mpuxym-

HUKQ. 4

Tpuxkyramk ABC zammcyrors: A ABC, Ta
quTa0Th: «TpukyTHux ABC».

> HasBa TpPMKYTHHKA CKIajacThCcHa 3 OyKB,
A p c AKVMH TO3HAYAIOTH HOT0 BepIIMHH, i 3amm-
cyBaTH iX MOXHa y Oyab-AKOMY HODPAIKY:

4 A ACB, A BCA, A CAB Tompo.
S

SAKINO 3 BepHIMHM TPUKYTHHUKA He MIPOBEAEHO KOJHUX IiHIITHUX
JIiHiM, OKpiM MOro CTOpPiH, TO KYTH TPHUKYTHHKA MOKHA Ha3WBaTU
JuIne iIXHbOIO BEPIINHOI — OxHielo OykBoio: LA, /B i ZC. Croponu
TPUKYTHUKA TaKOX MOMKHA IIO3HAUaTH MaJUMU OyKBaMU JIATHH-
cbKoro aJdasity a, b i ¢ BiAMOBiAHO M0 IMO3HAUYEHHS TPOTUJIEKHUX
iM BepIINH.

Q KOXXHUIN TPUKYTHUK Ma€e TPy BEPLUMHU, TPU CTOPOHU i TPU KYTU, AKi LLe
© HasuBaloTb efleMeHmamu mpuKymHUKa.

MepumMmeTp TpUKyTHUKA
CyMy IOBXKUH yCiX CTOpiH TPUKYTHHKa Ha3UBAIlOTh HOro nepu-
mempom. llepumerp mosHauarTh OyKBoWO P, Hampurmnand, P, g —
nepumeTp TpukyTHuKa ABC:
P, ,gc = AB + BC + CA.
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TpUKYMHUKU. O3HAKU piBHOCMi MPUKYMHUKiB

O
m Ogua 3i cTOpiH TPUKYTHMKA Ha 7 CM MeHIIIA Bifg aApyroi
° 1 BABiui MeHIIa Bif TpeThoi. 3HAUTU CTOPOHU TPUKYTHUKA, AKIIO

ioro mepmmeTp AOpiBHIOE 47 cM.

Poszg’azannsa. 1) Hexait moB:KMHA HalMEHIITIOI CTOPOHU TPUKYTHH-
Ka JMOPiBHIOE X CM, TOAi moB:KmHa aApyroi — (x + 7) cm, a TpeTboi —
2x cM.

2) Ockinbku P, = 47 cM, MaeMo piBHAHHA: X + (x + 7) + 2x = 47.
PosB’si3aBim 1e piBHAHHSA, oTpuMaemo x = 10 (cm).

3) Or:xe, MOBXKMHA OOHiel CTOPOHM TPUKYTHUKA mopiBHIOE 10 cwMm,
apyroi — 17 cm, Tperroi — 20 cwm.

Bionosiov: 10 cm, 17 cm, 20 cm.

Knacuoikauia TpMKyTHUKIB 3a KyTaMu

I'ocTpoxyTHREI IIpavoxyTHMI TynoxkyTHHi
TPHKYTHHE — TPUKYTHMK — | TPUMKYTHHK — |
TPUKYTHMK, TPUKYTHUK, TPHKYTHHK,
y AKOro BCi KyTHu Yy AKOro OJUH y AKOro OguH
rocrpi. KYT IIPSIMMHA. KYT TYIH.
2 2 2

A TPUKYTHMK BBaXaBCA HaMMPOCTILLIOK 3aMKHEHOH
QM NpsIMONIiHINHOK dirypoto. BnactusocTi uiei dirypu

NIOACTBO BMBYasno Ta BUKOPUCTOBYBASIO B NPaKTWY-
Hil OisnNbHOCTI 3 AaBHiIX-AaBeH. Tak, Hanpuknag, y 6yaiBHUUTBI 30aBHA BU-
KOPUCTOBYIOTb BMACTUBICTb KOPCTKOCTI TPUKYTHUKA ANSA YKPINSEHHS pPi3HO-
MaHiTHUX ByaiBenb, KOHCTPYKLi TOLLO.

3o06pakeHHs TPUKYTHUKIB | 3a4a4, NOB’A3aHNX i3 TPUKYTHUKaMN, 40CHig-
HUKW 3HAXOOMMNKN B ETMNETCbKUX Nanipycax, ctapofaBHiX iHAINCbKUX KHUrax,
iHLWMX OOKYMEHTaxX AaBHUHW.

Y HOaeHin Ipeuii we B VIl cT. 4o H. €. Oynu BigoMi aesiki Baxnumei doak-
TW, NOB’sI3aHi 3 TPUKYTHUKOM. Tak, Hanpuknag, ®anec OOBIB, WO TPUKYTHUK
MOXHa O4HO3HAYHO 3a4aTh CTOPOHOLO i ABOMA NPUMErnMMI OO HET KyTaMu.

HannoBHilwe BYEHHS NPO TPUKYTHUKN BUKMNaB EBKMIL y NepLUin KHWXKL
«Havany.
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* % %

D B YkpaiHi TPUKYTHUK — OOWMH i3 OECATU rofIOBHUX

CYMBONIB, SIKi HaLi NpedKX CNOKOHBIKY BULLMBaNM Ha
CBOIX COpOYKaXx.

Y [OaBHix BipyBaHHSX TPUKYTHUK — Lie CMMBOS Bpamu
y BiYHE XUTTA | €QHOCTI TPLOX CBITIB: 3€MHOro, Nia3em-
HOro i HeGecHoro. Lle 1 Tpu piBHi OyTTS, TPMBMMIPHICTD
CBiTY. A We — Le Tpu CTUXii: Boga, BOroHb Ta NOBITPS.

TPUKYTHUK BEPLUMHOK JOrOpU — Lie YOroBiYMM CUM-
BOM, 3HAK BOMHIO, AyXY, a BEPLUMHOK AOHU3Y CUMBOISI-
3ye XiHove Havano, martepito. TPUKYTHUKK, WO TopKa-
I0TbCA BEpLUMHAMW OAWH OO0 OLHOro, HibM «niCKOBUM
FOAVHHWK», cuMBOSI3ytoTb CBIT Ta AHTUCBIT. A Micue

IXHBOro OOTUKY MOXe ByTun CBOEPIAHNM MICLIEM NMEpPexoay 3 OAHOrOo CBITY OO0

iHLLOrO.

@ Axy pirypy HasmBaloTb TpukyTHMKOM? O LLlo HasMBaloTb BepLUMHAMU TPUKYTHUKA,

CTOpPOHaMM TPUKYTHUKA, KyTamu TpukyTHMka? O Lo HasuBaloTb nepumMeTpom Tpu-

KyTHUKa? O AKi BUAN TPUKYTHUKIB PO3PI3HAIOTL 3anexHO Bid KyTiB?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

(L] 281. (Veno.) 3a mamonxom 11.1 sHaiigirs
nepuMeTp TpuKyTHukKa KLM.

282. Hakpecuits A PKL. 3anuIiliTh BepIIUHU,
CTOPOHU Ta KYTH IIHOT'O TPUKYTHUKA.

283. HakpecyiTh TPUKYTHHUK 1 IIO3HAUTE MOrO
Bepmmuu OykBamum A, M i N. Haassits
CTOPOHU i KyTH IILOTO TPUKYTHUKA. BuKo-
HaWTe BiAIOBiAgHI 3amucu.

Max. 11.1

284. (Veno.) Ha axomy 3 maaoHKiIB 11.2-11.4 Tpm TOUYKKM MOMKYTH

OyTu BepHIMHAMUN TPUKYTHHUKA, a Ha AKOMY — Hi?

o P o A
Q@
e B
.R o(C
Max. 11.2 Mau. 11.3

*N

M

K

Max. 11.4

(2] 285. Bmaiixite mepuMeTp TPUKYTHHKA 3i cropoHamm 25 MM,

3,2 cm, 0,4 mm.
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TpUKYMHUKU. O3HAKU piBHOCMi MPUKYMHUKiB

286.

287.

288.

290.

291.

292.

293.

294.

296.

3HaAHIITh IepuMeTP TPUKYTHUKA, CTOPOHU SKOT'O JTOPiBHIOIOTH
4,3 cm, 29 MM, 0,3 mm.

Haxkpecaite rocrporytauii A ABC. BumipsaiiTe #1oro cTopoHu Ta
3HAUIITh Or0 MEepUMETP.

HakpecniTh TYmoKyTHUN TPUKYTHUK, BepHIMHAMU AKOTO
e Touku P, L i K. BuwmipsiiTe CTOPOHHU IIHOT0 TPUKYTHHKA Ta
3HAUAITH MOr0 IIepuMeTp.

289. OxHa cTopoHa TPUKYTHUKA BTPHUUYI MEHIIa Bij Apyroi i Ha
7 cM MeHIIa Bif TpeThoi. 3HAUIITh CTOPOHU TPUKYTHUKA, AKIIIO
MOTO IIePpUMETP IOPiBHIOE 32 CM.

OpHa cTopoHA TPUKYTHUKA Ha 2 AM OiybIina 3a apyry i B 1,5 pasa
MEHIIIa BiJi TPeThoi CTOPOHM. 3HAWAITL CTOPOHMW TPUKYTHUKA,
AKIO ¥oro mepumeTp mopiBHIoE 40 mwm.

BuxopucroByioun JiHINKY 3 DOJiIKaAMM Ta TPAHCIOPTHUP, IIO0Y-
nyire A ABC, y sxoro LA = 60°, AB =3 cm, AC = 7 cMm.
IToGynyiiTe 3a DOIIOMOTOIO JIIHiKM 3 IOMiJIKAMH Ta KOCUHILA
A PKL, y axkoro /P = 90° PK = 3 cm, PL = 4 cm. Ik Hasu-
BalOTh TaKU# TPpUKYTHUK? BumipaiiTe noB:xkuHy croponu KL.
3HAWOITh CTOPOHM TPUKYTHHKA, HAKI[O0 BOHM IIPOIOPIIiHHI
ypejaaMm 3, 4 1 6, a mepuMeTp TPUKYTHUKA JOPiBHIOE 52 mM.
IlepuMmeTp TPUKYTHHKA JOpPiBHIOE (2 cM. SHaHLITL CTOPOHU
IILOT0 TPUKYTHUKA, AKIIIO BOHU IIPOMOPIIiiiHI uncaam 2, 3 i 4.
295. VrKaxiTh, CKiTbKOMa cmocobaMy MOKHA Ha3BaTU TPUKYTHUK
3 BepmimHaMu B Touxkax M, N i K. 3anuIiTs yci i Ha3BH.

CyMma mepirioi i Apyroi cTopid TpuUKYTHHKa jJopiBHioe 11 cwm,
npyroi i Tpetpoi — 14 cm, a mepmroi i Tpetboi — 13 cMm. 3HAUIITH
IIEPUMETP TPUKYTHUKA.

©) Bnpabu gra nobmopenns

297.

298.

Haxpecaits Bigpisok AB 3aBmoB:xkkKu 2 cM 7 MM. HakKpeciiTh
Bimpisoxk PL, 1110 mOpiBHIOE Biapisky AB.

Aruii KyT yTBOploe OiceKTprca KyTa (8° 3 IIpoMeHeM, IITO
€ ITOIIOBHAJBHUM JI0 OAHi€l 3 Horo cropiu?

Xummeba mamemamuka

299.

Bigomo, mo 1 ra uJicy oummye 3a pik 18 miar M® mosiTpd.
CkinbKu M3 HOBITPA OYKUCTUTH 3a PIiK Jic ILJIOIIelo:
1) 3 ra; 2) 2 km2?
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@ Likabi 3aga4i — nomipkyi ogHave

300. CKiJIbKM YOTHMPUKYTHUKIB V IATUKYTHIiN 3ipii?

§ 12. PieHicTb reoMeTpuuHUX ¢iryp

3aranbHe O3HaYeHHs piBHUX diryp

(" JlBa BiApisKM HA3WUBAIOTHb PIBHUMU MiN €000, SIKIII0O BOHU
MAalOTh OJHAKOBY JOBXKUHY;

IIBa KyTU Ha3UBAIOThb PIBHUMU MiH C00010, SKIIO BOHU MAaOTh
OJHAKOBY I'PAIyCHY Mipy.

Posriamemo ngBa piBHuUX Bimpisku AB ta KL, IDOBXKUHA KOMKHOTO
3 akux 1mo 2 cm (maja. 12.1). VaBimo, HampukJjan, 1Mo Bigpisoxk AB
HaKpecJIeHO Ha ITpo3opii miriBmi. Ilepeminyioun miriBky, Bigpisox AB
MO:KHa cymictutm 3 Bigpiskom KL. Ot:ke, piBHi Bigpisku AB i KL
MOYKHa cymicmumu HAKJAA0AHHAM.

\ Vs
—_l . _Z

Max. 12.1 Max. 12.2

Tak caMoO MOKHA CyMiCTUTM HaKJaJaHHAM JBa PiBHUX KYyTHU
(man. 12.2).
TakuM UYHMHOM, HOPUXOAWMO [0 B3arajbHOTO O3HAUEHHA PiBHUX

diryp:

reoMeTpuyuHi (hirypum Ha3MBAIOTH PisHUMU Misxe c00010, AKMO IX
MOJKHA CYMICTHTH HaKJIaTaHHAM.

3ayBaK1MoO, IIT0 IIe O3HAUECHHS He CYIepPeunuTh O3HAUEHHAM PiBHUX
BiZIpisKiB i piBHUX KYTiB, AKi BU BiXKe 3HaETe.
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TpUKYMHUKU. O3HAKU piBHOCMi MPUKYMHUKiB

PiBHiCTb TPMKYTHMKIB
Terep po3ryITHEMO MUTAHHA PiBHOCTI TPUKYTHUKIB.

B
Yci ereMeHTH TPHKYT-
muxka ABC pisai ene-
. MEHTaM TPUKYTHUKA
AT TR i KML:
M AC = KL,
AB = KM,
> CB = LM,
K : L /A =ZK,
ZB = 4ZM,
Tpuxyrauxg ABC pisamit Tpu- /ZC = ZL.
KytHuKy KML, 60 Ko#eH 3 HAX 3anucyoTs:
MOJKHA HAKJACTH HA iHIMH Tak, ANABC = AKML.
mo BoAm 36iraTumMyThCA. y 4

Ti cropoHu i Ti KyTH, AKi cyMiIamThCcAa TPy HaKJaJaHHI TPUKYT-
HUKiB, OyeMo HasmwBaTu 8i0n0Gi0HUMU CMOPOHAMU 1 8i0no8i0HUMU
Kymamu.

Q Mae 3HauyeHHs MOpSIAOK 3anncy BEpLUMH PIBHMX MiX COBOK TPUKYTHU-
O KiB, AKWUIA BCTAHOBITOETLCA PIBHICTIO BiANOBIOHUX KYTiB LUX TPUKYTHUKIB.

3ammuc A ABC = A KLM osnavae, mo L A=/ZK,/B=/L,ZLC=/4M,
a ganuc AABC = A LKM — imme: /A=/ZL, /B=/ZK, Z/C= /M.

@ Aki reomeTpuyHi irypu HasnsatoTb PiBHUMN? O PiBHICTb AKMX €NEMEHTIB TPUKYTHU-
& Ka MOXHa BCTaHOBMWTM, BUXoOa4M 3 Toro, wo A ABC = A KLM?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 301. 1) Bumipsaiite noB:kuHu BiapiskiB AB i CD Ha maioHKy 12.3
Ta BCTAHOBITH, UM PiBHi BOHH.

2) Bumipaiite kytu M i K Ha majmioHKy 12.4 Ta BCTaHOBITH, Uu
piBHi BOHU.

= LN

Man. 12.3 Maxn. 12.4




PO34in 3

302.

303.

304.

305.

2]

307.

308.

F
P c X
; T /\
A Mo A B

O
1) BuwmipsaiiTe noB:kuHu BinpiskiB MN i PK na majioHky 12.5
Ta BCTAHOBITH, UM PiBHi BOHH.

2) Bumipsaiite kytu A i B Ha maaoHKY 12.6 Ta BCTaHOBITH, YU
PiBHi BOHM.

M

—,

P K A B
Max. 12.5 Mai. 12.6

(Veno.) 1) Uu molkHA cyMicTUTH HaKJamaHHAM Bigapisku AK
i MF, axmo AK = 1,7 cm, a MF = 17 mm?

2) U MOKHA CYMICTUTH HaKJaJaHHAM KYTH, T'PagycHi Mipm
SAKUX OOpiBHIOIOTL 27° 1 31°?

HMano: A ABC = A MPL. [JorioBHiTH 3amucu:
1) ZA = .. ; 2) /B = ...; 3) LC = ...
HMano: A MPT = A DCK. [IonoBHITh 3aIucu:
1) MP = ... ; 2) PT = ... ; 3) MT = ... .

306. Ha mamtonky 12.7 300pakeHO piBHi TPpUKYTHUKHU. JOMOB-
HITH 3alIUCU PiBHOCTI TPUKYTHUKIiB:
1) NAAKM = ... ; 2) AN MAK = ... .

K

P
Max. 12.7 Mau. 12.8

Ha wmamronry 12.8 s3o0paskeHO piBHiI TPUKYTHUKH. [[OTOBHITH
3aIl1ICU PiBHOCTI TPUKYTHUKIiB:

1) AABC = ... ; 2) ACAB = ... .

Bigomo, o A ABC = A KLP, AB =6 cm, LP = 8 cm, AC = 10 cwm.
3HalgiTe HeBigomi cTropoHU TpuKyTHUKIB ABC i KLP.

309. Bigomo, mo A PMT = ADCF, ZP = 41°, ZC = 92°, LT = 47°.

90

3HaigiTe HeBigomi KyTu TpukyTHUKIB PMT i DCF.
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TpUKYMHUKU. O3HAKU piBHOCMi MPUKYMHUKiB

o

E 310. 1) IlepumeTpu ABOX TPUKYTHUKIB piBHi. U1 MOKHa CTBEp-
IJKYBaTH, IO IIi TPUKYTHUKU PiBHi?
2) IlepumeTp OZHOTO TPUKYTHUKA OiJIBININI 3a HmEepPUMETP APY-
roro. Yu MOKYTb Ii TPUKYTHUKU OyTU piBHUMU?

311. Bigomo, mo A ABC = A CBA. Yu ¢ y tpukytHuka ABC piBHi
cropoHn? fAkImo Tak, HasBiTH ix.

312. Bigomo, mo A MNK = A MKN. Yu e¢ y tpukytauka MNK piBui
KyTu? fKImo Tak, Ha3BiTh IX.

E 313. Tano: A ABC = A BCA. 3HaiiTh mepuMeTp TPUKYTHUKA
ABC, axmio AB = 7 cMm.

314. Hano: A PKL = A KLP. 3uaiigite PK, SKIII0 IEpUMETP TPUKYT-
Huka PKL popiBHIOE 27 cM.

©) Bnpabu gra nobmopenns

315. Ha npsawmiii mo3HaueHO BiciM TOYOK Tak, IO BifCTaHbL MiXK KO-
HUMM JBOMAa CYCiZHIiMM TOUKaMM — OJHaKoBa. Bizcranb Mixk
KpaigiMu ToukaMu JopiBHIOe 112 cm. 3HaAWAITL BiAcTaHB Mixk
JIBOMA CYCigZHIMU TOUKAMU.

316. PosropuyTuii KyT NOAIINJINM IIPOMEHIMU HA TPU KYTHU, OIUH
3 AKUX YIBiUi MeHIIMWI Bif Apyroro i BTpuUYi MeHIIMH Big Tpe-
THOT0. SHAUAITH I'PAAyCHI MipH IIUX TPHOX KYTiB.

XKummeba mamemamuka

317. 1) CkinbKy 11eriv i pO3YMHY IMOTPIOHO AJIA CIIOPYAsKEeHHSA CTiHU
20 M zaBmoB:;kKHu, 50 cM 3aBTOBHIKHK 1 2,5 M 3aBBUIIKH, SAKIIO
Ha 1 M3 kaagku norpi6Ho 400 IerauH, a BUTPATH PO3UYUHY CTa-
HOBJIATHL 20 % Bim obcAry xkaagku?
2) CKiJnbKY KOIITYBAaTUMYTh MaTepiajii, SKIINO BapTiCTh OMHiel
IerJIMHU AopiBHIOE 4,2 IpH, a 1 M3 posunny — 1520 rpu?

@ Likabi 3aga4i — nomipkyd ograve

318. PoapixkTe IpAMOKYTHUK, OJHA CTOPOHA SKOT'O JOPiBHIOE 3 KJIi-
THUHKH, a Jpyra — 9 KJIiTmHOK, Ha BiciM KBajgpaTiB Tak, IIJ00
PO3pisu IIPOXOAUIN MO CTOPOHAX KJIITHHOK.
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O
§ 13. Mepwa Ta Apyra 03HaKKU PiBHOCTi TPUKYTHUKIB

O3Haku piBHOCTI TPUKYTHUKIB

PiBHicTL IBOX TPUKYTHHKiIiB MOYKHA BCTAHOBUTH, HEe HAKJIALAIOUH
OOVH TPUKYTHUK Ha APYTruii, a IOPiBHIOIOUU JHUINE AeAKi ixHi ee-
meHTH. lle Ba'KIMBO /i NPaAKTUKU, HAIIPUKJIA, OJI BCTAHOBJIEHHSA
PiBHOCTI ABOX 3eMeJLHUX MiJITHOK TPUKYTHOI (opMM, SIKi He MOKHA
HaKJACTH OJHA Ha OIHY.

IIix wac posB’sadyBaHHA 0OararbOX TEOPETUUYHUX 1 MPAKTUYHUX
3a/1a4 3pYyYHO BUKOPUCTOBYBATU O3HAKU PIBHOCMI MPUKYMHUKILE.

Mepla o3Haka piBHOCTi TPMKYTHUKIB
Posrisnemo nepwy 03HaKy pieHocmi mpuKymHuKie.

(E Teopema 1 (mepmra o3HaKa piBHOCTL TPUKYTHUKIB). AKmo aBi

CTOPOHM i KyT Mi% HUMM OJHOr0 TPMKYTHHKA JOPiBHIOIOTH
BiAMOBiZHO ABOM CTOPOHAM i KYTY MiKk HMMM iHIOIOTO Tpu-
KYTHHMKA, TO Taki TpHKYTHHKM piBHiI Mix coboro.

Hosedennsa. Posrisnemo tpukytHuku ABC i A B,C;, y fKux
AB=AB,,AC=AC,i /LA = /A, (auB. MaJL.).

Ockinekn ZA = ZA,, To TpukytHuk ABC B
MOXKHA HaKJacTu Ha TPUKYTHUK A,B,C; Tak, mo
BepIInHA A CyMiCTUTBCA 3 BepIIMHOK A,, CTO-
poHa AB HaKJaJeTbCsa Ha NPOMiHb A B, a cTo- 4 4 C
pora AC — ua npomins A,C,. Ockinbku AB = A B, B,
i AC = A,C,, To cymicrareca Touku B i B, C
i C;. ¥V pesynbraTi TpU BepIIMHN TPUKYTHUKA
ABC cywmicTarbca 3 BiANOBIZHMMHU BepIHIMHAMU A; t C,
TpukyTHuKa A;B;C;. OTxe, micia HaKIaJaHHA
tpukyTHuKu ABC i A,B,C, 3birarumyTtscsa. Tomy A ABC = A A,B,C,.
Teopemy moBenmeHO. B

IIro o3HaKy pPIiBHOCTI TPUKYTHHUKIB IIle HAa3UBAIOTb O03HAKOK pi6-
Hocmi MpPUKYmMHUKi6 3a 060Ma CMOPOHAMU | KYMOM Mid HUMU.

m Bigpisku AB i CD miepeTHHAIOTBCA A D
* B Toulli O Tak, 110 Touka O € cepeIuHOI0 KO-

Horo 3 HuX. JloBectn, mo A AOC = A BOD.
Ilogedenns.  PosrnsHeMo — MaJIlOHOK.  3a
yMoBoio AO = OB i CO = OD. Oxpim Toro, c B
LAOC = ZBOD (axk BeprurajbHi). Tomy 3a

TIEPIITOI0 03HAKOI piBHOCTI TpuKyTHHKIB A AOC = A BOD. m
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[pyra o3Haka piBHOCTI TPUKYTHUKIB

(E Teopema 2 (mpyra osHaka piBHOCTI TPHKYTHHKiB). fAxmo
CTOpPOHA i ABAa NPUJEIIHMX 0 Hel KYTH OXHOIO TPHKYTHHMKA
IOPiBHIOIOTH BiANOBiTHO CTOPOHI i ABOM NIPHJIErIHM A0 Hel
KyTaM iHIIOr0 TPHMKYTHHKA, TO TAKi TPHKYTHHKM DPiBHI Mix
€00010. J

Ioeedenns. PosrnsHemo TpukyTHuUKU ABC C
i AyB,C,, y agkux AB = AB,, LA = ZA,
i /B = /B, (muB. MaJ.).

Ockinekn AB = A;B,, o AABC moxHa
makmactn Ha A A B,C; Tak, mo BepmmHa A A f B
sbiraTuMeTbCA 3 BepIIMHOIO A,, BepmuHa B — Cq
3 BepmuHOK0 B, a Bepmunu C i C,; 1exKaTUMyTh
mo oguH Oik Big mpamoi A,B;. Ame LA = LA,
i ZB = £B,;, ToMy Ipyu HaKJIaJaHHIi IIPOMiHb
AC naknazerbca Ha npominb A,C,, a IpoMiHb
BC — na npomins B,C,. Toxi Tourka C — cninbHa Touka npomeHis AC
i BC — gbiratumeTbcA 3 TOYKOK C, — CILIBHOI TOYKOIO IIPOMEHiB
A,C; i B,C,. Orxe, Tpu BepmimHu TpuUKyTHUKa ABC cymictarbca
3 BiATOBiIHMME BepIIMHaMu TPUKyTHuUKa A,B,C,; TpukyTHuKu ABC
i A;B,C, nosxrictio cymictunmuca. Tomy A ABC = A A,B,C,. Teopemy
IIOBEJIeHO. W

IIt0o o3HaAKy pPiBHOCTI TPUKYTHUKIB IIle HA3WBAIOTLb 03HAKOHW pis-
HOCMi MPUKYMHUKIE 34 CMOPOHOK i 080MA NPULE2IUMU KYMAMU.

m Hosectu  piBHicTE  KyTiB A B

i C (mgmB. wmam.), armo LADB = /CDB
i /ABD = ZCBD. A C
Ilosedenns. 1) Cropona BD cminbHa s
TpuKyTHUKIiB ABD i CBD. 3a yMOBOIO
LZADB = ZCDB i ZABD = ZCBD. Tomy
3a OPYrol0 O3HAKOIO PiBHOCTLI TPUKYTHHUKIB
N ABD = A CBD.

2) PiBuuMu € Bci BigmoBigHI eseMeHTH X TPUKYTHHKiB. OTiKe,
ZA=/C. m

D

@ CdopmyntonTe Ta 4OBEAITb NepLly 03HaKY PiBHOCTI TpUKyTHUKIB. O CdopmyntonTe
o TapoBepnitb Apyry 03HaKy PiBHOCTI TPUKYTHMKIB.
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§ Fosb aximo 3agaui ma buxonaime bnpabu

@ 319. (YcHo.) TpurkyrtHukm Ha MaaoHKax 13.1, 13.2 piBHI Mix
c00010. 3a KO0 03HAKOI0?

9 9
70° 70° 110 40° 110 40°
6 6 8 8

Maz. 13.1 Maiy. 13.2

320. TpuxkyTHUKKN Ha MaJgioHKax 13.3, 13.4 piBHi Mixk coboro. 3a
SIKOIO0 O3HAKOI0?

8 30° 8 30°
5\120° 5\ 120°
L1 [1
4 4
Maui. 13.3 Mai. 13.4

321. HaasBitph cuninpHuii eremesT TpukyTHUKIB ABC i CDA (Mmau. 13.5)
ta TpuKyTHUKIiB KML i KNP (man. 13.6).

M B K
B C P
Z K ' C
L
A D N D A B C

Mau. 13.5 Mau. 13.6 Mau. 13.7 Mau. 13.8

(2] 322. Hosenirs, mo A ABC = A ADC (mau. 13.7), axmpo BC = CD
i LACB = LZACD.

323. llano: AB = BC, BK 1 AC (maJj. 13.8).
Iosectu: A ABK = A CBK.

324. lamo: MK = KN, /M = /N, PL | MN (max. 13.9).
IMosectu: A MKP = A NKL.
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(@,
p A
B
M : K : N K
C
L D
Mai. 13.9 Max. 13.10

325. Mosexmits, mo A ABK
i Z/ABK = ZDCK.

326. JloseniTh, mo A ABC
i Z/ABC = Z BCD.

A DCK (maxn. 13.10), axmo KB = KC

A DCB (man. 13.11), axmio AB = CD

327. Ilpomiab OC € Oicekrpucoio kKyta AOB (mana. 13.12),

Z0CM = ZOCN. Hosexnits, mo A OMC = A ONC.

A

A B M
0 C
C D

N B

Mau. 13.11 Mau. 13.12

(3] 328. Ilpomins BK e O6icexrpucoro kyra ABC (man. 13.13),
MN 1 BK. [oBexnitsw, 1o MO = ON.

329. Dano: AO = OC, BO = OD (mauin. 13.14).
Hosectu: AB = CD, BC = AD.

A
B 10 K 0
A D
\
N C
Maxn. 13.13 Man. 13.14
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330. Ilano: AB = CD, /BAC = / DCA (vamn. 13.15).

331.

332.

333.

335.

96

Hosectu: A ABC = A CDA.

HoBenity piBHicTh TpuKyTHUKIB MKL i KMP, 300paskeHUX Ha
magaioHKy 13.16, axkmio L LMK = Z/PKM i Z/ LKM = £ PMK.

B D M K
A/: :Kc L: :P

Mau. 13.15 Mau. 13.16

AABC = AAB,C,. Ha croporax BC i B;C, nmo3HaueHO BiJIo-
Bimno Toukm L i L, Taki, mo ZLAC = ZLA,C; (man. 13.17).
Hosexits, mo A ALC = A A,L,C,.

B B,
A C A ¢

Mau. 13.17

AABC = AA;B,C,. Ha croporax AC i A,C, mosHadyeHO BiAmo-
BimHO Toukm M i M, raki, mo AM = A/ M, (man. 13.18). Tose-
mite, mo A ABM = A A,B,M,.

NI

Man. 13.18 41 M,

334. Uu MOKHa CTBepIKyBaTH, IO KOJH OBiI CTOPOHU i KyT
OJHOT'O TPHUKYTHHKA JOPiBHIOIOTHL JBOM CTOPOHAM i KYTY iHIIIOIO
TPUKYTHUKA, TO TaKi TPUKYTHUKUN PiBHI MiK co0oro? OOIpyH-
TYHTE, IOAABIIN CXEeMATHUUYHI MaJIIOHKMH.

Yu MOKHA CTBepI KyBaTH, III0 KOJHM CTOPOHA i ABa KYTHU OJHOI'O
TPUKYTHUKA OOPiBHIOIOTH CTOPOHI Ta ABOM KyTaM iHIIOIO TPU-
KYTHUKA, TO TaKi TDUKYTHUKHU PiBHiI MiK co6or? OOrpyuryiiTe,
MOMABIIIY CXEMATUYHI MaJIIOHKU.

O
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336. A ABK = A CBL (man. 13.19). HoBenits, o A ABL = A CBK.
337. NAKC = A ALC (man. 13.20). Hosexits, mo A BKC = A BLC.

B K
A ¢ B
A K L C L
Mau. 13.19 Maua. 13.20

|2€] 338. Ha Gicexrpuci Kyra A mosHaumiu TouKy B, a Ha iforo cro-
poHax Taki Touku M i N, mo LABM = ZABN. [loBexits, IO
MN 1 AB.

©) Bnpabu gns nobmopenns

339. Oxua 3i cTOpiH TPUKYTHUKA AOpiBHIOE 4 1M, 10 Ha 12 cM MeHIIIe
Bil Apyroi cTOopoHHu I yABiui OijbIille 3a TpeTio. SHAWAITL IIepH-
MEeTP TPUKYTHUKA.

340. Cyma TphOX 3 BOCBMHU KYTiB, IO YTBOPUJIHNCA IIPU II€PEeTHHi

mapajeJbHIX OpAMUX a i b ciuboio ¢, mopiBuioe 270°. Yu mep-
MEeHAUKYJIAPHL mpAMi a i ¢; b i ¢?

Xummeba mamemamuka

341. Ilignory kimHaTu, 1o mae ¢GopmMy IPAMOKYTHHKA 31 CTOpOHAMU
3,5 M i 6 M, moTPiOHO BKPUTH JIaMiHATOM 3 IPAMOKYTHHUX
Jorteuok 3i cropoHamMu 7 cM i 40 cm. CKijJIbKM HOTPiOHO TaKmMX
JIOIIEYOK?

TMigzomyimecs go bubuenns Hobozo mamepiany

342. 3HaiifiTh IepUMeTP TPUKYTHUKA, OBI CTOPOHU SKOTO IOPiB-
HIOIOTH II0 6 CM, a TpeTd CTOpPOHa — 8 CM.

@ Likabi 3agaui — nomipkyd ograve

343. Ik 3 NPAMOKYTHHKiB, IO MaoTh po3mipu 1x1, 1x2, 1x3,
1x4, ..., 1x100, ckjracTu TPAMOKYTHUK, KOKHA CTOPOHA SIKOT'O
Oinmbra 3a 1?7
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§ 14. PiBHo6eapeHui TPUKYTHUK

Knacuoikauis TpMKyTHUKIB 3a CTOpOHaMm

Bu B:Ke BMieTe Kiacu(ikyBaTum TPUKYTHHUKHU 3a KyTaMu. Posris-
HeMO KJjacu@ikalrizo TPUKYTHUKIB 3aJIeKHO BiJ IXHIX CTOpPiH.

TpUKYTHHEK,
yci cToporH
AKOro pi3Hi

TpuKyTHMEK,
y #AKoro aBi
CTOPOHHM piBHI, —

TpUKYyTHHK,
yci cropoHH
AKOro piBmi, —

3aBAOBIKKH, —
piBHOGEpeHMit pi3HOCTOPOHHI I PiBHOCTOpPOHHIN
TPHKYTHHE TPHKYTHHEK TPHKYTHHE
& L F
K Ht M
E T
4 g r r r

PiBHi cTopoEn piBHOOGEAPEHOr0 TPHKYTHHEA HABHBAIOTE Ol W HUMU
cmoponamiL, a HOro TPEeTH) CTOPOHY — OCHOEOI0.

Y piBHOOGegpeHomy TpukyTHUKY ABC: AB — ocHoBa, AC i BC —
0iuHi cTOpOHH.

BnactuBicTb piBHO6€ApPEHOro TPUKYTHUKA
Posryigaemo BasKJIMBY BJIACTUBICTH KYTiB PiBHOOEPEHOIO TPUKYTHUKA.

@ Teopema 1 (BracTuBicTs KyTiB piBHOOEAPEHOIO0 TPHKYTHHKA).
Y piBHOOGeapeHOMY TPHKYTHHKY KYTH IIPH OCHOBI piBHI.

Jlosedenns. Hexait ABC — piBHOOeApeHUII TPUKYTHUK 3 OCHOBOIO
AB (muB. maJj. Buire). IloBememo, 110 B HbOro LA = /B.

Ockinbku AC = BC, CB =CA i /C — cuifbHU# AJId TPUKYTHUKIB
ACB i BCA, o ANACB = A BCA (3a mepIroi 03HaKoi0). 3 piBHOCTI
TPUKYTHUKIB BUILJINBaE, 1m0 LA = Z B. Teopemy moBeneHO. H

B Hacuiziok. ¥ piBHOCTOPOHHBOMY TPHKYTHHKY BCi KyTH pinHi.J
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O

llogedenns. Posrnsamemo piBHOCTOpPOHHINT A EFT (man. 14.1),
y axkoro EF = FT = ET. Ockinbku EF = FT, To oro Mo)XHa BBaKaTu
piBHOOGenpeHumM 3 ocHoBow ET. Tomy /E = /T. Ananoriuno (BBa-
sKaroun ocHOBOIO FT') maemo, mo L F =/T. Orxe, L/E=/T=/F. m

B

E ' T A D E " C
Man. 14.1 Maj. 14.2

Ha manronry 14.2 AB = BC, AD = EC. oBectu, Io
* /BDE = /BED.

Hosedenns. 1) Ockinbku AB = BC, to A ABC — piBHOOenpeHUI
3 ocaHoBoio AC. Tomy /A = /C.
2) A BAD = A BCE (3a nepioo o3Hakow). Tomy BD = BE.

3) Or:xe, A BDE — piBuoOempenuii 3 ocHoBoio DE. Towmy
ZBDE = ZBED, mo i nmorpioHO 0yJIO JOBECTH. M

OsHaka piBHO6e[peHOro TPUKYTHUKA
Posrianemo o3HaKy piBHOOEAPEHOI0 TPUKYTHUKA.

@ Teopema 2 (o3HaKa piBHOOGEApPEHOI0 TPUKYTHHKA). AKIIO
B TPHKYTHMKY /iBa KyTH PiBHi, TO BiH piBHOOGEapeHMI.

Ilogedenns. Hexaii ABC — TPUKYTHHUK, Yy SAKOTO C
/A = /B (guB. maJju.). loBexemo, 1110 BiH piBHOOEH-
peHUii 3 ocHOBOIO AB.
Ockinpku L/A=/B, /B=/A1i1AB — cuijbHa CTO-
poHa njasa TpuKyTHuUKiB ACB i BCA, To A ACB = A BCA
(3a mOpyroro O03HAKOW0). & PIiBHOCTI TPUKYTHUKIB
Bunausae, mo AC = BC. Tomy A ABC — piBHOGen- A B
peuuii 3 ocaoBoio AB. Teopemy moBezeHo. B

3ayBasKMMO, IO POBIVITHYTa TeopeMa € O0EepHEHOI 10 TeopeMu
PO BJIACTUBICTH KYTiB PiBHOOEIPEHOI0 TPUKYTHUKA.
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Hacainox. SAKmo y TPHKYTHMKY BCi KyTH piBHi, TO BiH piB-
HOCTOPOHHIN.

Ilosedenns. Hexait A ABC rakuii, mo LA = /B = ZC. OckiibKu
/A = /B, to AC = BC. Ockinbgku ZA = ZC, to AB = BC. Otxe,
AC = BC = AB, 10610 A ABC — DPiBHOCTOpPOHHIii. W

MH&HOZZI = /2 (muB. Mal.). K

coBectu: A KLM — piBHOOeIpeHUI.

Iosedenns. 1) L/ KLM = /1 (axK BepTHUKaJbHi),
ZKML = /2 (9K BepTUKAJIbHI).

L M
2) /1 = /2 (3a ymoBow). Tomy L/ KLM = Z/KML. 17/ \<2
3) Omxe, A KLM — piBHOOGeapeHuii (3a 03HAKOIO
pPiBHOOEIPEHOT0 TPUKYTHUKA). M

@ Ak TPUKYTHUK HasuBaloTb piBHOOEeOPEHMM; Pi3HOCTOPOHHIM; PIBHOCTOPOHHIM?
o O Cdpopmynionte Ta 4oBediTb TeopeMy Npo BNacTMBICTb KyTiB piBHOGeapeHoro Tpu-
® KyTHMKa Ta Hacnigok 3 Hei. O CchopmyntoriTe Ta AOBefiTb 03HaKy piBHOBegpeHOoro

TPUKYTHMKA Ta Hacnigok 3 Hel.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 344. (Yeno.) Sxkmii 3  TPUKYTHHKIB, 300paskeHMX  Ha
MaJioHKY 14.3, € piBHOOeApeHUM, AKWII — PIBHOCTOPOHHIM,
a AKUHN — pisHOCTOpPOHHIM? 3HAUMITHL MEpUMETpP PiBHOOEIPEHOTO
TPUKYTHUKA, 300pa’KeHOro Ha I[hOMY MAaJIOHKY.

D
K
N 5
N &,
P 6 cm M F 4 cm K T P
Maa. 14.3 Maia. 14.4

345. YraxKiTh ocHOBY Ta OiuHi cTopoHu TpukyTHUKa DTP (Mmana. 14.4).
IITo mo:xkHA cKadaTu 1po Kytu T i P 11boro TpUKyTHUKA?

346. Oauu 3 KyTiB IIpu OCHOBI PiBHOOEIPEHOI0 TPUKYTHUKA JTOPiBHIOE
70°., 3HAUAITh APYTUil KYT IPU OCHOBI IIHOTO TPUKYTHUKA.

347. OcHoBa piBHOOEAPEHOr0 TPUKYTHUKA MOPiBHIOE 9 cM, Ie omHA
cropora — 6 cM. fIka moB:KMHaA TPETHOI CTOPOHM?

348. AN ABC — piBHOCTOpPOHHi#1, AB = 12 cM. 3Ha#IiTh HIOr0 IIEPIMETP.

349. IlepumeTp piBHOCTOPOHHBOTO TpUKyTHUKA ABC mopiBuioe 18 cwm.
3HaAHIITh JOBKUHY cTOPOoHM BC IILOTO TPUKYTHUKA.
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2]

351.

352.

353.

354.

355.

356.

357.

358.

359.

361.

362.

363.

350. 3HaigiTh mepuMeTp PiBHOOEAPEHOro TPUKYTHHKA, OiuHa
CTOpPOHA AKOT'0 JOPiBHIOE 7 CM, a OCHOBa Ha 2 CM MeHIIA Bif
0iumoi cTOpOHM.

3HaUiTh IEPUMETP PiBHOOEAPEHOI0 TPUKYTHUKA, OCHOBA SIKOTO
IopiBHIOE 8 cM, a OiuHa cTopoHa Ha 4 cM OijbIla 3a OCHOBY.

(Veno.) Yu moxke OyTu piBHOOEIPEHWMM TPUKYTHHK, yCi KyTH
ssKoro pisHi? BiamoBiges oOr'pyHTYyIiTE.

Ilepumerp piBHOOEAPEHOTO TPUKYTHUKA mopiBHIoEe 20 cM,
a Oiuga cTopoHa — 7 cM. S3HAHJITH OCHOBY TPUKYTHHKA.

Ilepumerp piBHOOempeHoro TpuKyTHUKa AMN 3 OCHOBOIO
MN popiBHIOE 18 nm. 3HaAUAITH HOBKUHY OCHOBU MN, SKIIO
AM =T gm.

IlepumeTrp piBHOOempenoro TpukyTHuUKA ACD 3 GiYUHMMM CTOPO-
Hamu AC i AD popiBuioe 30 nm. 3HaHUIITHL JOBXKUHY OiUuHOI CcTO-
pouu, akmo CD = 12 awm.

3HangiTh OiUHY CTOPOHY pPiBHOOEAPEHOI'0 TPUKYTHUKA, SIKIIO
oro mepuMeTp AopiBHIOE 17 c¢Mm, a ocHOBa — 5 cM.

AN ABC — piBHOOEnpeHUii 3 OCHOBOIO AB C

(man. 14.5). Hosenits, 1mo £ KAC = Z MBC.

A KLM - piBHOOeapenuii 3 ocHOBOIO KL /\
(mag. 14.6). Hosexnits, mo £/ MKL = / PLN. K A BM
Yu npaBuJIbHI TBEePAKEHHA: Max. 14.5

1) Oyab-iKuii PiBHOCTOPOHHINI TPUKYTHUK
€ piBHOOEIpPEHUM;

2) Oyab-AKuil piBHOOEAPEHWI TPUKYTHUK
€ PiBHOCTOPOHHIM?

360. 3uaiifiTh CTOPOHU PiBHOOEIPEHOTO TPU-
KYTHHKA, SKIIO MOro NIepuMeTp JOPiBHIOE K L\ Iz
14 cm i BiH Ginmbmmit 3a cymMy ABOX OiUHUMX N
cTopin Ha 6 cMm. Mau. 14.6

3HaAWOITh CTOPOHU pPiBHOOEAPEHOT'0 TPUKYT- B
HUKa, AKIo0 ¥oro mepumerp 44 cm, a Oiuma
cTopoHa Ha 4 cM OiJbIla 3a OCHOBY.

3HAUITh CTOPOHM PiBHOOEIPEHOTO TPUKYT-
HUKa, AKIIO0 HOoro IIepuMeTp JOopiBHIOE 35 1M,
a OCHOBA BJBiui MeHINa Bix O6iuHOI CTOPOHM.

Ha 6iunux croponax AB i BC piBHOOeIpeHOro

TpukyTHUKa ABC mosHaueno Touku K i L Ttak, A C
mo AK = LC (mag. 14.7). Hosexits, mo AL = KC. Mau. 14.7
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364. Ha 6iuaux croponax AB i BC piBHoGeapenoro Tpukytauxka ABC
no3Haueno Toukm K i L rak, mo A/ KCA = /LAC (man. 14.7).
Hoenits, m1o Bigpiskm AK i CL piBHi.

E 365. CTopoHU PiBHOCTOPOHHBLOIO TPUKYTHUKA ABC IIPOIOBIKEHO
Ha piBHi Bimpiskm AK, BL i CM (maj. 14.8). Hosexmitsb, IO
A KLM — piBHOCTOPOHHiMH.

366. Ha cropoHax piBHOCTOPOHHBLOrO TPpuKyTHHKaA ABC BigkjaneHO
piBHi Bigpisku AP, BK i CL (man. 14.9). HoBenits, mo A PKL —

PiBHOCTOPOHHIN.
L B A K B
K
N ;
L ——=u L C D L C
Mau. 14.8 Mag. 14.9 Mau. 14.10

©O) Bnpabu gns nobmopenns

367. JloBeniTh, IO 3 ABOX CYMisKHHX KYTiB Xoua 0 OAMH He OiJIbIINii
3a 90°.

368. Bigpiskm AC i BD mneperuHamoTbcad B Toulmi O Tak, IIo
A AOB = A COD (mau. 14.10). Touka K Hale:XuTh Bimpisky AB,
a mouxka L — Biapisky DC, npuuomy KL mTpOXOoauTh UYepes
Toury O. IloBenits, 1mo KO = OL i KB = DL.

369. Ha Bimpisky AB = 48 cMm mosHaueHo Touky K Tak, IIO
5AK = 7BK. 3uaigits noB:xkunu BigpiskiB AK i BK.

Kummeba mamemamuka

370. OngHe pmepeBO ouwuiliae 3a piK 30HY y (opMi IPAMOKYTHOTO
napaJjesnernineqa 100 m 3aBmoB:xkKKuM, 12 M saBmmuprixu, 10 m
3aBBUMIKK. QOOYMCIiTh, CKiJIbKM KyOiUHMX METpPiB IOBIiTpA
OUNCTATL BiJ aBTOMOOLIBHUX BuUxJonHuUX raszis 200 gaiirahis,
MOCaKEeHUX Y3MIOBK JOPOTH.

@ Likabi 3aga4i — nomipkyi ogHave
371. 3HaiiaiTh IO ABa PO3B’SI3KM KOKHOI 3 aHarpam (ogHA 3 aHArpam

€ TeOMEeTPUYHMM TEPMiHOM, AKWA BH B3HAETe 3 IIONepeqHix
kJyaciB): 1) HOCYK; 2) TCOPEK.
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§ 15. MepaiaHa, 6icekTpuca i BUCOTA TPUKYTHHUKA.
BnacTtuBicTb 6iceKTpucu piBHO6epeHOro TPUKYTHUKA
Y KOXHOMY TPUKYTHHKY MOKHa IIPOBECTH KiJbKa BiIpiskiB, AKi
MAaloTh CIlelliaJbHi Ha3BH.
MegpiaHa TPMKyTHUKa

Medianoro mpurymHukc HA3HUBAIOTH BiAPI3OK, IO CcIOJyYac
BEPHIMHY TPHKYTHHEKA i3 cepeJuHOI0 NMPOTHJESKHOI CTOPOHM.

Ha mamrorry 15.1 Bigpisok AM, — megiama tpuxkyrauxa ABC.
Tourky M, HasMBaIOTh OCHOBOIO Medianu AM,. Byab-aKuii TPUKYyTHUK
mae Tpu mepianu. Ha mamronky 15.2 Bigpiskm AM,, BM,, CM; —
memianu TpukyTHuka ABC. MemiaHum TPHUKYTHHKA MAalOTh IIiKaBy
BJIACTUBICTbD.

A A
/\ Mgﬁ;&@
B M @ C B M = C

Maiz. 15.1 Max. 15.2

Y Oyab-9KOMY TPHUKYTHHEKY MeXiaHM II€PEeTHHAIOTHLCHA B ONHIN
Touni (ii Ha3UBAIOTh YeHmpoidom TPUKYTHUKA) i ginaThca mieio
TOYKOI0 y Bigmomenni 2 : 1, MoUMHAKOUYH BiJ BepIIHHH.

Ha masonky 15.2 touka M — menTpoin TpukyTHuka ABC.
IIr0 BiacTUBiCTh Oyde HOBEOEHO Yy CTapINMX KJacax.

BicekTpuca TpukyTHMKa

Bicexmpucow mpuxymnurxa Ha3HBAIOTh A
Bipi3oK OiceKTpHCH KyTa TPHKYTHHKA,

W0 CHOJyYa€ BepPIIMHY TPHKYTHHKA

3 TOYKOI IIPOTHJIEKHOI CTOPOHH.

Ha mamonxy 15.3 Bigpisoxk AL; — Oicek-
tpuca TpukyTHuKa ABC. Touky L, Hasu- Ly ¢
BAalOTh OCHOBOIO OiceKkTpucu AL,. Mau. 15.3
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Bynb-axkuii TPUKYTHUK Mae Tpu Oicek- A
tpucu. Ha mamnronky 15.4 Bigpiskm AL,
BL,, CL; — 6icexrpucu TpukyTHura ABC. Ls Lo

Y § 23 pomememo, 110 8 0Yydv-sKOMY
MpuUKymHuky Oicekmpucu  nepemuHa-
tombcsa 6 O00HilL mouuyi (i1 Has3uBaoOTL B C
iHyenmpom). Ly

Ha magionky 15.4 Touka I — iHIEHTp Mau. 15.4
TpukyTHUKa ABC.

Bucorta TpukyTHMKa

Bucomoro mpuxymhuxa Ha3HMBAIOTh NEPIHEHIUKYJIAP, NMpoBee-
HUH 3 BEePIIMHM TPUKYTHHEKA A0 NPAMOI, IO MiCTHTH HOro mpo-
THJIEKHY CTOPOHY.

Ha mamrorry 15.5 Bigpisox AH; — BHCOTa Tpu- A
kyTHuKa ABC. Touxky H, Ha3MBamOTbL OCHOBOIO
Bucotu AH,. Byab-aKuii TPUKYTHUK MAa€ TpHU
Bucotu. Ha mamrorKy 15.6 Bimpiskm AH,, BH,,
CH; — BucoTH TOCTPOKyTHOro TpukyTHuKa ABC,
Ha MaJioHKy 15.7 mi Bifgpiskm — BucoTM mpamo- B H; C
KyTHOro TpukyTHUKa ABC 3 mpavmum Kytom C,
a Ha MaJaoHKY 15.8 mi BiApidKM — BHCOTHU TYIIO-
KyTHOro TpukyTHuUKa ABC 3 TynuM KyToM A.

A A
H,
Hs
Hj Hy' 'H3
(H) LN
B H, c B B H C

C(Hy)

Max. 15.5

Maxn. 15.6 Man. 15.7 Maxn. 15.8

¥ crapmux Kjacax Oyzne IOBeIeHO, 110 68 0Ydb-1K0MY MPUKYMHUKY
mpu sucomu abo IxXHi NPOO0BHCEHHSA NepPemuHarmsvcs 8 00Hill moyyi
(il HasuwBalOTL opmoyenwmpom TpukyTHuKa). Ha mamionxkax 15.6
i 15.8 Touka H — opromenTp TpukyrtHuka ABC, Ha MaaioHKY 15.7
OPTOILIEHTD TPUKYTHUKA 30iraerhbcd 3 TOUKO C — BEPIINHOIO IIPSA-
Moro Kyra TpukyTHukKa ABC.
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BnacTtuBicTtb 6icekTpucm
piBHO6eApEHOro TPMKYTHUKA

Posrisimemo 1me ogHY BaKJUBY BJIACTUBICTH PiBHOOEIPEHOTO TPU-
KYTHHUKA.

(I Teopema (BaacTuBicTh OiceKTpHcH piBHOOEZPEHOr0 TPHUKYT-
HUKa). ¥ piBHOOEIpeHOMY TPHKYTHHMKY OicekTpmca, mpose-
JXeHa 0 OCHOBM, ¢ MeTiaHOI i BHCOTOIO.

Hoeedernns. Hexait ABC — piBHOOenpeHMIT TPUKYTHUK 3 OCHOBOIO
BC, AN - tioro Gicekrpuca (maJ. 15.9). loBememo, 1m0 AN € TaKoX
MeIiaHoI0 i BHCOTOIO.

1) Ockinbsku AB = AC, / BAN = / CAN (3a yM0BOI0), A
a Bipi3oKk AN € CIiJIbHOIO CTOPOHOIO TPUKYTHUKIB BAN
i CAN, to A BAN = A CAN (3a mepIoo 03HaKOI0).

2) Tomy BN = NC. Ot:xe, AN — meniama TPUKYT-
HUKA.

3) Tako:x maemo ~ BNA = / CNA. OckinbKu i KyTHu
cyMixkHi # piBHi, TOo / BNA = Z/ CNA = 90°. OT28¢, AN B N C
€ TaKOYK BHCOTOIO. Maux. 15.9

Teopemy noBemeHo. W

Ockinbku OGiceKTpuca, MefiaHa i BucoTa pPiBHOOEIPEHOr0 TPUKYT-
HHUKAa, IIPOBEJEHi M0 OCHOBU, 30iraroTbCs, TO CIPABIKYIOTHCA TaKi
HaCJIJKH 3 TEOPEMH.

Hacnigoxk. Mexiama piBHOOEIpEHOT0 TPHKYTHHMKA, IPOBe-
"~ XeHa A0 OCHOBH, € BHCOTOIO i OiceKTpHCOIO.

Hacnigok. Bucora piBHOGexpeHOro TpMKYTHHKA, IIPOBENeHA

JI0 OCHOBHU, € MeaiaHoo i 6icexTpucoro.

m Y piBHOGeapenomy TpuKyTHUKY ABC 3 ocaoBoio BC mpo-
: BefieHO Oicekrpucy AN (man. 15.9), AN = 12 cm. 3naiiTu nepu-
MeTp TpuKyTHUKa ANB, akino nepumerp TpukyTHuka ABC mnopis-
HI0€ 36 cM.
Posg’sazannsa. 1) Ockinbku A ABC — piBHOOenpenuii, a AN — Oicek-
TpHca, IO MPOBeJeHa IO OCHOBU ITLOTO TPUKYTHUKA, To AN € Ta-
Kok i memianoro. Tomy BN = NC.
2) Ilosmauumo P, 5~ — nepumerp TpukyTHuka ABC, P,z — Te-
puMeTp TpuKyTHUKA ANB, AKUi MOTPiOHO 3HAUTH.
P,,po =AB + AC + BC=AB + AC + BN + NC.
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- Ba ymoBow AB = AC, xpim Toro BN = NC. Tomy P,,pc = AB +
+ AB + BN + BN = 2(AB + BN). 3a ymo0Bo10 P, 5. = 36 (cm).
Tomy 2(AB + BN) = 36, AB + BN = 18 (cm).
3) Pysng=AN + AB + BN = AN + (AB + BN) = 12 + 18 = 30 (cm).
Bionogidv: 30 cm.

@ Akun Bigpi3ok HasMBalTb MediaHow TpukyTHMKa? O CKinbkn mefiaH mae Tpu-
0 KyTHMK? O Aknin Bigpi3ok HasuBatoTb bicekTpucoto TpukyTHMka? O Ckinbku 6Gi-
°  CeKTpUC Mae TpUKYyTHUK? O Akuii Bigpi3OK Ha3MBalOTb BUCOTOK TPUKYTHUKA?

O Ckinbkun BUCOT Mae TpUKyTHUK? O CchopmynionTe Ta OOBELiTb TEOPEMY MNpPO
BnacTuBicTb BicekTpucu piBHoOGegpeHoro TpukyTHuka. ChopMynionTe Hacnigku
i3 Liei Teopemu.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 372. (Veno.) fAx masuBaioTh Binpisox AK y TpuxyTHHKY ABC
(man. 15.10-15.12)?

/AN/TA\/A\
B K ¢ B K ¢ B K ¢

Maux. 15.10 Mau. 15.11 Mau. 15.12

373. 1) dAx y tpuryrHuky ABC Ha3uBalOTh A
Bimpisok AT (mana. 15.13), akimo Bim
€ IePIeHAUKYIAPOM 10 npamoi BC?

2) fIx y tpuxkyruuky ABC Ha3uBaioTh
Bimpisok AN, sakimo BN = NC?

3) Ak y tpukyTHUKYy ABC Ha3uWBaIoTh
Bizmpisok AP, akio £ BAP = £ PAC?

374. Y tpurkytHuky ABC Bigpisok AK —
Bucora (maJj. 15.10). 3uaiigiTe rpaaycHi mipu kKyTiB BKA i CKA.

B TPN C
Max. 15.13

375. Y rpuryruuxky ABC Bigpisok AK — Oicektrpmca (maJ. 15.11),
/ BAK = 40°. 3uaiigits rpagycHy mipy kyta BAC.

376. Y tpuryruuxky ABC Bigpisox AK - wmemiana (maJu. 15.12),
BC = 12 cm. 3uaigits gos:xkuHU BigpiskiB BK i KC.

i 2_] 377. HakpecJiTh TPUKYTHUK. 3a JOIIOMOTOIO JIiHIHKM 3 IOAiJIKa-
MU IIPOBEiTh MOro MeaiaHu.
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378. HakpecsaiTh TPUKYTHUK. 3a JOIIOMOI'0I0 TpaHCIOPTHUpPA i JiHiliK;
IIPOBENiTEL Horo OiceKTpucH.

379. HakpeciaiTh TYIOKYTHUHA TPUKYTHUK. 3a TOIIOMOIOI0 KpecJssap-
CBKOI'0 KOCHHIISI IPOBEOITHL MOr0 BUCOTH.

380. HaxpecyiTh TOCTPOKYTHUHN TPUKYTHUK. 3a JOIIOMOI'OI0 KPecJsap-
CBKOI'0 KOCHUHIISI IPOBEIiTh MOr0 BHUCOTH.

381. Ha mamonry 15.14 Bimpisok AK — BucoTa piBHOOEIPEHOrO TPHU-
KyTHUKa ABC 3 ocHOBOIO BC. 3anuIlliTh TpU Napu PiBHUX KYTiB
1 ABi mapm piBHUX BiApisKiB, IITO0 € Ha IILOMY MAJIOHKY.

A
E
C K B D P F
Maun. 15.14 Maun. 15.15

382. Ha mairoHKy 15.15 Bimpisox EP — OGiceKTpuca piBHOOeIpeHOTro
TpukyTHUKa DEF 3 ocHOBOO DF. 3amumriTh Tpu Iapu PiBHUX
KYTiB i IBi mapu piBHMX BiIpidKiB, III0 € HA IIbOMY MAaJIOHKY.

383. (Vcro.) Homy He MOXKHa CTBEPIKYBATHU, IO TPU BUCOTU TPUKYT-
HUKAa 3aBXKIU IIePeTUHAIOTHCA B OMHIiN TOUILi?

384. Y tpuryruuxry ABC £ B = £ C. BicekTpuca, mmpoBeieHa 10 AKOIL

389.

o

31 cTOpiH, € OmMHOUYACHO i MeaiaHOIO, i BICOTOIO?

385. (VcHo.) fIxi ememMeHTHM TPUKYTHHKA abo ixHi uacTuHHU
CYMIiCTATBHCHA, KO MOro 3irHyTH IIO:

1) GicekTpmci; 2) BucoTi?

386. IloBexmiTh, 110 KOJU OiceKTpmca TPUKYTHUKA € HOro
BIICOTOIO, TO TPUKYTHUK — PiBHOOEIpPEHUIA.

387. loBeniTs, 10 KOJIM MeAiaHa TPUKYTHUKA € HOro BHCOTOIO,
TO TPUKYTHUK — PiBHOOEIPEHUM.

IIpumirka. TBepmxkenHa sagau 386 i 387 mokHa BBasKaTu
O3HAKaMM PiBHOOEIPEHOr0 TPUKYTHHUKA.

.AD i A;D, — BignoBigHO OiceKTpucu piBHUX TPUKYTHUKiB ABC

i A;B,C,. Nosenits, mo AADC = AA,D,C,.

HoBemiTh, 1110 B piBHOOEAPEHOMY TPUKYTHUKY MeIiaHu, ITPOBE-
JIeHi 1o OiYHMX CTOpPiH, — PiBHI.
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390. IToBexniTh, 1110 B piBHOOEAPEHOMY TPUKYTHUKY OiceKTpucu, IIpo-
BeleHi mo OiUHMX CTOPiH, — piBHIi.

E 391. V piBaOGenpeHomy TpuKyTHUKY ABC 3 ocHOBOIO AC 1IpOBe-
meHo Bucoty BD. 3maiifiTe mepumeTp TpuUKyTHuUKA ABC, AKIIO
BD = 10 cm, a nepumerp TpukyTHuUKa ABD nopiBHIOE 40 cMm.

392. ¥V piBaoOenpenomy TpuKyTHUKRY ABC 3 ocHOBOIO AB IIpoBeneHO
memiany CK. 3HaumiTh ii JOBXKUHY, SKIINO IEePUMETP TPUKYT-
Hmuxka ACK popiBHIoe 12 cM, a mepumerp TpukyTHuka ABC —
16 cm.

@ 393. lloBeniTh, 110 KOJIM MeAiaHA TPUKYTHUKA € HOro OicekTpu-
COI0, TO TPUKYTHUK — PiBHOOEIPEHU.

9_‘ IIpumiTxka. TBepmxeHHA 3agaui 393 MOKHA BBAasKaTH 03HAKOIO
piBHOOEAPEHOT'0 TPUKYTHUKA.

©) Bnpabu gra nobmopenns

394. JIBa 3 BOCBMU KYTiB, III0 YTBOPUJIUCS IIPU IIEPETHUHI MPAMUX @
i b ciunoro ¢, mopiBHOIOTE 30° i 140°. Yu MOXKyTh mpami a i b
OyTH mapaJieIbHUMU?

395. IlepumeTp pPiBHOCTOPOHHLOI'O TPUKYTHHKA AopiBHIOE 12 cm. Ha
oro cTopoHi mobOyayBajsiu piBHOOEAPEHUH TPUKYTHUK TaK, IO
CTOpPOHA MaHOT'O TPUKYTHUKA € OCHOBOIO PiBHOOEApeHOro. 3Haii-
IiTh CTOPOHU PiBHOOEAPEHOT0 TPUKYTHUKA, AKIIO HOTr0 IIepH-
meTp 18 cm.

396. 3HaiimiTh CTOPOHM pPiBHOOEAPEHOTO0 TPUKYTHUKA, IIEPUMETP
AKoro — 69 cMm, a #oro ocHoBa ckjaamae 30 % Big Oiumoi cro-
POHM.

Kummeba mamemamuka

397. Busuaure cymy rpoimei, sKy noTpidHo crratuTtu 3a apOyBaHHA
TPEeHaKePHOro 3aJ1y, IMINPUHA, JOBXKMHA i BucoTa IKOro — 9,4 M,
6,5 M, 3,2 m. PapOyBaHHS OJHOT'O KBaJAPATHOI'O METPa KOIITYE
25 rpH. Bikua Ta aBepi ckiaamamoTb 9 % Bim s3arajJbHOI ILIOIIL
ctid. OKpPYIVIiTh 0 JEeCATKIB I'PUBEHD.

@ Likabi 3agaui — nomipkyd ograue

398. Osnecs mpugbaB akBapiym y ¢opmi Kyda, 1o BMminrye 125 g Bogu.
Bin manoBHMB akBapiyMm, He mOJUBIIU A0 Kpawo 6 cm. CKigbKku
JiTpis Bogu OJiech HaJIUB y aKkBapiym?
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§ 16. TpeTs 03HaKa PiBHOCTI TPUKYTHUKIB

Bu B:Ke 3HaeTe IBi 0O3HAKM PiBHOCTI TPMKYTHHUKIB (3a ABOMAa CTO-
poHAMH i KyTOM MiK HUMH Ta 3a CTOPOHOIO i ABOMAa IIPUJIETIMMU
KyTamu). PoarissmeMo 11ie ogfHY O3HaKy PiBHOCTI TPUKYTHUKIB — 3a
TPhOMa CTOPOHAMM.

G Teopema (TpeTs 03HAKA PiIBHOCTL TPUKYTHHKIB).

SAKmo TpH CTOPOHM OZHOIO0 TPHKYTHHKA BiamoBigHO mOpIiB-
HIOIOTh TPHOM CTOPOHAM iHINOT0 TPHMKYTHMKA, TO TAKi Tpu-
KYTHMKH piBHI MiXx co00010.

Hoeedennsa. Hexait ABC i A;B,C, — 7[Ba TPUKYTHHUKH, y SAKHUX
AB = A;B,, BC = B,C;, AC = A,C; (man 16.1). Ilosememo, 110
AABC = AAB,C,. Ilpuxknagemo TpuxkyTHuk A,B,C; @0 TpUKyT-
HnKa ABC TaK, mo0 BepmmHa A; cyMmicTuiaca 3 BepIIMHOI A, Bep-
muHa C; — 3 BepmuHoo C, a BepmuHEM B; i B Oyau mo pisHi 00KH
Big mpamoi AC. MoxxnauBi Tpu BUIAAKHW: NPOMiHE BB; IpoxXoauTh
ycepenuHi Kyta ABC (mau. 16.2), npomias BB, 30iraetbca 3 OmgHIi€IO
3i cTopiE mporo kKyra (maa. 16.3), mpomins BB; IpOXOAuUThL IO3a
KyTom ABC (mai. 16.4).

B By
A i c A o)
Max. 16.1
B B B
A C A C C
Ay (eh)
By B, B,
Mai. 16.2 Mau. 16.3 Mau. 16.4

Posrnsmemo mepinuii BumagokK (iHIMI BUOAAKW POSIVITHBTE CAMO-
criino). OckinbKu 3a ymosowo AB = A, B, i BC = B;C,, ToO TDUKYTHUKHA
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ABB;, i CBB, — piBHOGezpeHi 3 ocHoBoo BB,. Toni Z ABB, = £/ AB,B
i ZCBB, = ZCB,B. Tomy £ ABC = 2 AB,C.

Orxe, AB = A,B,, BC = B,C,, ZABC = L A,B,C,. Tomy A ABC =
= A A,B,C, (3a mepIiow 03HAaKOI0 PiBHOCTi TPUKYTHHUKIB).

Teopemy moBemeHo. m

m IIaro: AC=AD, BC = BD (gusB. maln.). c
cDoBecrTu: CO=O0D.
Hosedenns. 1) Posramamemo A ABC i A ABD.
AC = AD, BC = BD (3a ymoBOW0), AB — crijbHa 0
cropoHa. Tomi A ABC = A ABD (3a TpeTbOIO O3Ha-
KO0 PiBHOCTiI TPUKYTHUKiB).
2) /CAB = / DAB (ak BigmoBigHi KyTu piB-
HUX TPUKYTHUKiIB), a Tomy AB — O0iceKTpuca
Kyta CAD.
3) Toxmi AO — GicexkTpuca piBHOOempenoro Tpukytauka ACD, mpo-
BeJleHa IO OCHOBM, OT)Ke, 3a BJIACTHBICTIO PiBHOOEAPEHOTO TPUKYT-
HuKa AO e Takok i memianoro. Ockinbku AO — mMeniaHa TPUKYTHU-
ka ACD, to CO = OD, u1o i notpi6bHO OyJi0O HOBECTH. M

D

f([? CdhopmynitoiTe Ta AoBeaiTb TPETIO 03HAKY PIBHOCTI TPUKYTHUKIB.

o
s Fosb ' sximo 3agaui ma buxonaime bnpabu

i1| 399. (VcHo.) Uu € TpuKyTHUKH, 300paskeHi Ha MaoHKY 16.5,
piBHUMU MixK coboio? SIKIMO Tak, TO 3a AKOI O3HAKOIO?

(2] 400. osexirs piBmicTs TpukyTHEKIB ABC i CDA, 306paskeHux
Ha MaJaioHKY 16.6, aximo AB = DC i BC = AD.

4 B
5 5 A/\\C
6 6 \\/
4 D
Maun. 16.5 Mau. 16.6
401. Mosexmite, mo A ACD = A ABD (man. 16.7), axkmo AC = AB
i DC = DB.
402. Ha wmaxaoHKy 16.8 MK = ML, KN = NL. [oBexmith, III0
/K=/L.
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C K

B L

Mau. 16.7 Mau. 16.8

403. Ha wmamiosrky 16.9 PK = ML, PM = KL. [loBemith, IO
/ PKM = / LMK.

(3] 404. Ha mamonxy 16.10 AB = BC, AK = KC. [loBezirs, 0
BK — 6icexktrpuca kyta ABC.

p B
I%W A
L A C

Max. 16.9 Mau. 16.10

405. Ha maxaronry 16.11 MP = MK, PL = KL. HoBenits, 1mo ML —
OicekTpuca kKyta PMK.

406. Jano: AB = CD, AC = BD (maJi. 16.12).
Hosectu: A AOD — piBHOOEIpEHUIA.

P
D A
X D
M L 0
C
K C B A

Mazx. 16.11 Max. 16.12 Max. 16.13

407. Dano: AO = OB, CO = OD (man. 16.13).
Hosectu: A ABC = A BAD.
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408.

409.

3

411.

O
IIpo TpukyTauku ABC i MNP Binomo, mo AB # MN, BC # NP,
AC # MP. Y1 MOXKYyTh OYyTH PiBHUMHU TaKi TPUKYTHUKU?

Tpurkyruuku ABC i MNP -— piBHOOempeni. Bimomo, 1110
AB = MN =6 cm, a BC = NP = 8 cm. Yu MO’KHa CTBepAKYyBaTH,
110 I[i TPUKYTHUKU PiBHi?

410. Ycepenuni piBHoOeapenoro tpuryTHuka ABC (AB = AC)
B3ATO Touky K Tak, mo BK = KC. IoBenites, mo mpama AK
nepneHguKyaapHa go BC.

Ycepenuni piBHoOeapenoro TpukytTauka DMN (DM = DN) B3sTO
Touky P tak, mio MP = PN. [oBexnitb, 1o npsama DP pgianTh
HaBmija cropouny MN.

©) Bnpabu grs nobmopenns

412.

413.

K, BUKOpHCTOBYIOUM INTA0JIOH KyTa, I'pagycHa Mipa darxoro 10°,
moOyIyBaTy HNEePHEHIANKYJIAPHI mpsami?

IIpomiabs AK mpoxomuTh Mik cropoHamu Kyta BAC, / BAC =
= 126°. Bimomo, 1o 4/ BAK = 5/ KAC. 3HaigiTe rpamycHi
mipu KyTiB BAK i KAC.

XKummeba mamemamuka

414.

Ilpaxkmuune 3a80anHs. IHXKeHepU MOJIIOOJAIOTH TPUKYTHUK 34
JKOPCTKicTh (hopMU: SAKIIIO CTOPOHHU, IO YTBOPIOIOTH HOro0, 3’€-
HaTHU y BepIINHAaX, TO GopMy TPUKYTHUKA HEMOKJIMBO 3MiHUTHU,
Ha BigMiHy Bij iHIUX reomeTpuuHux ¢Qiryp. BaactusicTs Kop-
CTKOCTi TPUKYTHHKA INUPOKO BUKOPUCTOBYIOTh Ha NPAKTHUIILI.
Tak, 100 3aKpPilIUTHU CTOBI Y BEPTHUKAJBHOMY IMOJIOMKEHHi, 10
HBOT'O CTaBJATH ImiANOopKy. HaBemiTs iHIIII mpuKJIagzm BUKOPU-
CTaHHA IIiel BJIACTHBOCTI, MiATOTYHTE IIpe3eHTallito (JOIoBiab
a0o pedepar) Ha II0 TEMY Ta TPOAEMOHCTPYITE ii KJjacy.

Tligzomyimecs go bubuenns Hobozo mamepiany

415.

Haxpecaits Tpukytauku ABC ta KLM. 3HaligiTh CyMy KYTiB
KOXKHOT'O TPUKYTHUKA.

@ Likabi 3aga4i — nomipkyd ogHave

416.

112

HaxpecaiTh npaMoKyTHUK posmipom 4 x 6 wiaituHok. Iloka-
KiTh, AK «3aMOCTUTHU» (HOKPUTH 0e3 HaKJagaHb i BiIbHUX KJIi-
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TUHOK) Oro KyTOUKaMM, KOMKHUN 3 AKUX CKJAJAETHCA 3 TPhOX
KJITMHOK, TaK, 1100 KOAHI ABa 3 HUX He YTBOPIOBAJH HIPIMO-
KYyTHUKA.

AOMALUHSI CAMOCTIMHA POBOTA N2 3 (8§11 -16)

3asdannsa 1-12 maromv no wvomupu eapianmu gionoegioeit (A-I"),
ceped saxkux Jauwe o00uH € npasuavHum. ObOepimb npasusbHUIL
eapianm 8i0nosioi.

(2] 1. Oaro A KLM, y axoro KM = 4 cm, ML = 7 cm, KL = 10 cw.
3HaHITL Oro mepumMeTp.

A. 20 cm B. 21 cm B. 22 c™m I. 23 c™m

2. A PTK — pisuocroponHiii, A ABC = A PTK. Toxi 6yne mpaBUJILHOIO
piBHicTh £ B = ...

A. /P B. £ T

B. /K I. :xogHOMYy 3 KyTiB TpukyTHUKa PTK

3. lano AABC i NAB,C{, ne AB=AB,, ZA=/A,, /B = /B,.
Tomi...

A. NABC = A A;B,C, (3a 11epIor 03HaKOI0)

B. AABC = A A;B,C, (3a npyrom 03HAKOIO)

B. AABC = A A;B,C, (3a TpeTbOI0 03HAKOIO)

I'. He Mo)XHa BCTaHOBUTHU piBHicTh TpuKyTHUKIB ABC i A,B,C,

(2] 4. lepumerp piBHOGEAPEHOrO TPUKYTHHKA JopiBHIOE 17 cMm,
a 1oro ocHoBa — 5 cM. SHAHAITH OIYHY CTOPOHY TPUKYTHUKA.

A. 12 cm B. 10 cm B. 8 cm I. 6 cm

5. Ha wmammouxky LO=O0ON, KO = OM, L M
Z KOL # / LOM. VKaXiThb IpaBUJIbHY PiBHICTb. v
A. AN KOL = A LOM Bb. A KOL = A OMN

B. A KOL = A MON I A KOL = A NOM KN

6. AM, BN i CL — meniaau tpukyTHuKa ABC.
fAka 3 HuUX € 1mie @ OiCeKTPHUCOIO i BMCOTOI TPUKYTHUKA, SKIIO
/A=/B,a/B=#/C?

A.AM Bb. BN B. CL I'. :xomHa

(3] 7. Onnua si cropin TpUKyTHUKA BABiul MeHIIa Bix Apyroi i Ha 2 cm
MeHIIIa Big TpeThoi. SHAHAITHL HaIOiJBIITY CTOPOHY TPUKYTHUKA,
SIKIIIO MOT0 ImepuMeTp AOPiBHIOE 22 cM.

A. 5 cm B. 7 cm B. 9 cm I. 10 cm
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8. Bigomo, mo A KLM = A MLK. 3HaifiTh IepUMeTP TPUKYT-
Huxka KLM, axio KL = 6 cm, KM = 5 cwm.

A. 17 cm B. 16 cm B. 18 cm T. 3EaiiTy HEeMOKJINBO

9. BK — Bucota TpukyTHuka ABC, AB = BC. YKa)XiTh HellpaBUJIbHE
TBEPAKEHHS.

A. Z/ABC = Z BKA B. Z BAC = £ BCA

B. A BAK = A BCK I /ABK = Z/ CBK

E 10. Tano: A ABC = A BCA, AB = 5 cm. 3uanitu: BC, CA.
A.BC=6cMm, CA="TcMm B.BC =4 cm, CA=3cMm
B.BC=4cm, CA=4cm I BC=5cm, CA=5cm

11. AB — ocHoBa piBHOOempenoro TtpukyTHuka ABC, CK - i#oro

OicekTpmca. 3HAWIITH MOBKUHY IIiel OiceKTpucHu, SKINO IIePHUMETP
rpukyTauka ABC popiBuioe 36 cm, a mepumerp TpuKyTHuKa ACK
nopiBuioe 30 cMm.

A. 6 cm B. 8 cm
B. 10 cm T. 12 cm

12. V tpukytauky ABC AB = AC. Touka M Ttaka, mo BM = MC.
YKaKiTh HempaBUJIbHE TBEPIKeHH.

A. / MBC = £/ MCB B. « MBA > / MCA
B. /. BMA = Z/ CMA I . /4 BAM = Z/ CAM

YV 3a60anHi 13 nompibno ecmarnosumu 8i0nogioHicmv Mixc iH@Op-
Mayiero, no3naverow yu@ppamu ma oykeamu. O0na 6i0nosidv 3aiisa.

E 13. ITlepumerp TpukyTHUKa ABC nopiBuioe 37 cm, AB : BC=2: 3,
AC — AB = 2 cM. YCTaHOBITH BiIIOBiZHICTE MiXK CTOPOHAMU TPU-
kKyTHuKa (1-3) Ta ixmimu mpoBxkumaamu (A-T).

CmopoHu mpukymhruxa Hosxrcunu cmopin mpukymHuka
1. AB A.10 cm
B.12 cm
2. BC
3. CA B.15 cm
: T. 16 cm

3ABAAHHA ANA MEPEBIPKUN 3HAHb AO 8§ 11-16

i1| 1. Hakpecaite A MNK. 3anullliTb Ha3BU HOT0 BEpPIIHWH, CTOPiH
Ta KYTiB.

2. dAxuii i3 300pakeHUX Ha MaJOHKY 16.14 TPUKYTHHKIB € TocTpo-

KYTHUH, AKUN — OPAMOKYTHUMN, a AKUNA — TYIOKYTHUHA?
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(@,
K Q
L\ A k
M N A C P R

Maxn. 16.14

3. fIxuii i3 3o0parkeHNX Ha MaJIOHKY 16.15 TpUKYyTHUKIB € piBHOOE-
peHuii, AKUA — PiBHOCTOPOHHIiN, a AKUN — Pi3HOCTOPOHHiN?

D A P&
C M A K F M
Maj. 16.15

(2] 4. AABC = A KMF. Bigomo, mo AB =5 cm, BC = 4 cm, KF = 7 cw.
3ualifiTe HeBigomi cTopoHu TPpuKyTHUKIB ABC i KMF.

5. Ha mamawonaky 16.16 MK = KN, / LKM = / LKN. ]JloBeniTh,
mo A MKL = A NKL.

6. 3HalIiTh HepuMeTp PiBHOOEIPEHOT'0 TPUKYTHUKA 3 OCHOBOIO 12 cMm
3aBJIOB}KKH, OiUHA CTOPOHA SIKOrO Ha 3 CM OijIbIlIa 3a OCHOBY.

M
A B
L K A
N ¢ D

Maui. 16.16 Mau. 16.17

(3] 7. Ha mamonky 16.17 AC = BD, BC = AD. [osexirs, o
/ BCD = £ ADC.

8. Ogna cropoHa TPHUKYTHMKA BABiui MeHIIa Bim apyroi i Ha 3 cMm
MEHIIIa BiJ TpeTboi. 3HAUIITL CTOPOHM TPUKYTHUKA, SKIINO HOT'O
epuMeTp AOpPiBHIOE 23 CM.

E 9. V piBuoGenpenomy TpukyTHuUKY KML 3 ocuoBoio KL mpose-
geHo mexiamy MP. 3HaiigiTh nmepumerp TpuKyTHuKa KML, AKIIO
MP = 8 oM, a mepumerp TpukyTHuKa MKP nopiBHIOE 24 mm.
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Jodamxkoei énpaéu

(4] 10. Ha mamonky A ANB = A AMB. Jlosexirs, N
mto NC = MC.

11. Birowo, mo A MKL = AKLM. Bsaiinirs NC

nepumeTp TpukyTHuka MKL, skio BiH Ha 10 cm
Oinmbiuii 3a cropory MK.

§ 17. CyMma KyTiB TPUKYTHHUKA

PosrnameMo ogHy 3 HaWBaKJIUBIIIINX TeOpeM reoMeTpii.

(I Teopema (Ipo cyMy KYTiB TPHKYTHHKA).
Cyma xyriB TpukyTHHKA mopiBHIoE 180°.

Ilogedernns. Poasrmanemo TpukyTHUK ABC 1 poBememo, 110
LA+ ZB+ £C =180°.

1) IIpoBegemo uepes Bepminuy A mipamy MN M A N
napaJjenbuo npamiii BC (muB. mau.). ITosHa- 473
yumo /B = /1, /C = £2, L BAC = /3,
/ MAB = /4, / NAC = /5.

Kyru 1 i 4 — BHyTpilHiI pisHOCTOPOHHI
KYTHU IIpU IIePEeTHHI mmapajelbHuX npamux BC
i MN ciunoio AB, a kytu 2 i 5§ — BHYTpillTHi
Pi3HOCTOPOHHI KYTH IPH IIEPeTHHI THX caMux IpaMux ciumoio AC.
Tomy £ 1=/41i/2=/5.

2) £/ MAN — poaropuyTuii, romy: £ 3 + £ 4 + /5 = 180°.

Ocrinvkun 24 =/1, /56 =/2, 70 L3 + L4+ ~L5=,/3 +
+£Z1+ £2=180° 10610 LA+ £ B+ £C =180°, 10 # moTpidbHO
OyJ0 moBecTH. W

B C

H Hacnifox. ¥ OyAs-AKOMY TPMKYTHHKY NPHHAWMHI IBa KyTH
TOCTpi; TPHKYTHHK He MOe MaTH OinbIne Hid% OXMH MpaMHil

abo Tynuit KyT.

Ilogedenns. llpumycTtumo, IO B TPUKYTHUKY JHUIIE OAWUH KYT
e roctrpuMm. Tomi cyma ABOX iHIIMX KYyTiB, IO HE € TOCTPUMU, HE
menmIa Big 180°. A omike, y cymi 3 rocrtpum mnepeBuinuThb 180°, 110
CyIlepeunuTh NoBenmeHiit Teopemi. Ilpuitimiam mo mporupiuus, 00 Haiie
IpUNyIlleHHA € HenpaBuiabHUM. OTiKe, ¥ KOKHOT'O TPUKYTHUKA IIPU-
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HaAWMHI ABa KyTH IOCTPi, a TOMy TPUKYTHUK HE MOXKe MaTu OiJibIiie
HiXX oguH npaAMUi abo Tynui KyT. B

BpaxoBytoum meii HacIigoOK, MOKXHa CKasaTH, IO T'OCTPOKYTHUM
TPUKYTHUK MAa€ TPU T'OCTPUX KYTHU; IPAMOKYTHHII TPUKYTHUK MAae
OOVH IIPAMUI i ABa TOCTPUX KYTH; TYIOKYTHUUA TPUKYTHUK MAae
OOVH TYIIUU i IBa rOCTPUX KYTH.

W BusnauuTy Bug TpUKYTHHKA, AKIIO ABa MOTr0 KYTH JO-
* piBaIOIOTE: 1) 40° i 30°; 2) 54° i 36°; 3) 80° i 60°.
Posg’sazanna. dAxmo y TpukyTHurRy ABC 3amaHo, HaIpUKJIaH,
Kytu A i B, To Kyt C mosxkHa 3HauTu Tak: /C = 180° — (LA + ZB).
3HalgeMo y KOMKHIM 3ajgadi Tperii KyT, mosHauuBmim ioro £C,
i BUBHAUMMO BUJ TPUKYTHUKA.
1) Z/C = 180° — (40° + 30°) = 110°; TPUKYTHUK TYHOOKYTHUH,
OCKiJIbKU Ma€ Tynui KyT.
2) Z/C = 180° — (54° + 36°) = 90°; TPUKYTHUK IIPAMOKYTHHII,
OCKiJIbKM Ma€ NpAMHUI KYT.
3) ZC = 180° — (80° + 60°) = 40°; yci KyTu TPUKYTHHKA TOCTpi,
TOMY TPUKYTHUK — T'OCTPOKYTHUH.
Bionogiov: 1) TynokyTHuii; 2) IpAMOKYTHUI; 3) TOCTPOKYTHUMA.

m BicekTpucu ryriB B i C Tpukyruuka ABC mepeTuHa-

. LA
. torbeda B Touri I. loBectu, mo £ BIC = 90° + 7 A

ZACB ZABC

Ilogedenns. 1) / ICB = , ZIBC = (muB.

MaJ.).

2) Tomi « BIC = 180° — (£ ICB + Z IBC) =

ZACB N ZABC ZACB+ ZABC c B
2 2 2 B

=180°—( j=180°—

180° - ZA LA LA
= 180° — — g - 180° — 90° + 5 = 90° + S (ckopucraucsa
THUM, ITII0 cyMa KYTiB KOoXKHOro 3 TpuKyTHUKIiB BCI i ABC nmopiBHIOE

180°), 1o # moTpibHO OyJIO mOBEeCTHU. M

m Bucoru BH, i CH4; TOCTPOKYTHOTO

* tpukyTHuKa ABC neperuHawTbcAa B Toulli H,
/A = o (muB. max.). 3uanitu / BHC.

Posé’asanna. Posrnaaemo tpukyTauk H,BC.
1) £ H,BC = 180° — (90° + L ACB) =

O
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©=90°—- LACB.V A H,CB: £ H,CB = 180° — (90° + L ABC) =
=90° - L ABC.
2) Tomi y A HCB: ~ BHC = 180° — (£« HBC + Z HCB) = 180° —
- (90° - LACB + 90° - ZABC) = LZACB + LZABC = 180° — L A =
= 180° — a.. Orsxe, £ BHC = 180° — a.
Bionosiov: 180° — a.

Meniana CN TtpuxkytHuka ABC 1OpiBHIOE TOJIOBUHI
. @,‘ cropou AB. loBecTtu, 1o B TpukyTHUKy ABC / C = 90°.

.
®

: Hosedenns (muB. mai.). 1) Ockinbku CN = % i N — cepenuHa Bin-
piska AB, to CN = AN = BN.
2) Omxe, TpuryTHUKN ANC i CNB — piBHO- C
o6enpeni. Tomy L A=~ ACN, £ B =/ BCN.
Takum unmaom, L C = LA + £ B.

3)Ane x /A + ZB + ZC = 180°.
Tomy LA + £ZB = 180° — ZC. Orxe,
ZC=180° - ZC. 3Bigku £ C = 90°.

4) N ABC — mpaMoryTHuU# 3 mpamum KyTtom C, 110 i moTpibHO
OyJI0 moBecTH. W

BnacTtuBicTb Npo cymMy KyTiB TPUKYTHUKA eKCrepu-
w MEeHTanbHUM WnsxoMm Oyno BcTaHoBneHO B [aB-
HbOMY E€runTi, NPOTe BIAOMOCTI NPO Pi3Hi cnocobu
[oBeaeHHs Liei TeopeMmn HanexaTb A0 OinbLu Ni3Hix Yacis.
[loBeneHHs, sike MU pPO3MMSHYNN BULLE, € B KO- A
MeHTapsax [lpokna po «Hadan» EBkniga. BiH ke
CTBEpOKYBaB, LUO Le AoBeAeHHs 6yno Bigome Lie yuy-
HAM wikonw [Midbaropa (nidparopiniuam) y V CT. 4o H. e.
A cam EBknig y nepuwin kHmxui «Havan» 3anpo-
NMoHyBaB [OBEAEHHSA TeopeMu Npo CyMy KyTiB Tpu-
KyTHMKa y Crocib, KU MOXHa nobaunTy Ha ManioH- p C
Ky (BMKOHaNTE Lie AOBEeOEHHS CaMOCTIVHO).

A N B

@ Cdhopmyntonte Ta 4OBEAiTb TEOPEMY MPO CYMY KyTiB TpuKyTHUKA. O Cdhopmynion-
& Te Ta goBefiTb Hacnigok i3 Liei Teopemum.

§ Fosb'sxims 3agaui ma bukonaime bnpabu

{Z] 417. (Ycno) [amo A PLK. 3uHaiifirs 3HaYeHHA CyMH
P+ ZL+ ZK.
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o
418. Yu icHye TPUKYTHUK 3 KyTaMMU:
1) 30°, 60° i 70°; 2) 70°, 40° i 70°?
419. Yu icHye TPUKYTHUK 3 KyTaMH:
1) 50°, 70° i 80°; 2) 30°, 60° i 90°?
420. SHaiimiTh TpeTiii KyT TPUKYTHUKA, AKIINO IBa MOro KyTU IOPiB-
HIOIOThH:
1) 43° i 54° 2) 9° i 93°% 3) 83° i 89°.
421. 3HaimiTh TPETIil KyT TPUKYTHUKA, AKINO NEPIINN i Apyruu

423.

424.
425.

427.

428.

429.

430.

KYTU JOPiBHIOIOTH:

1) 15° i 38°; 2) 28° i 105°% 3) 7°1i 91°.

422. (VcHo.) 3akiHuiTh peyeHHS:

1) aKIo ogvH 3 KyTiB TPUKYTHUKA TYIUH, TO iHIMi... ;

2) AKIO OAWH 3 KYTiB TPUKYTHUKA IIPAMUMA, TO iHIi... .

Cyma IBOX KYTiB TPUKYTHHKAa AOopiBHIOE 126°. 3HaAiTh TpeTii
KYT TPUKYTHUKA.

Y tpukytaury ABC £ A + £ B = 58°. 3uangites £ C.

OpuH 3 KyTiB TPUKYTHHUKA AOPiBHIOE 62°. 3HANIITHL CyMy rpany-
CHUX Mip ABOX iHINMUX KYTiB.

426. [loBenmiThb, IO KOYKHUI 3 KYTiB PiBHOCTOPOHHLOTO TPUKYT-
HUKa mopiBHIOE 60°.

Kyt mpu ocHOBi piBHOOeZpeHOro TPHUKYTHHKA JopiBHioe 70°.
3HAUIITh KYT IPU BEPIIUHi.

3HaANAITh KYT IPH BEPHINHI PiBHOOEAPEHOI0 TPUKYTHUKA, SKIIO
KYT IIPH OCHOBi mopiBHIOE 45°.

3HaHIITh KYTH IIPU OCHOBI PiBHOOEIPEHOI'0 TPUKYTHUKA, SKIIIO
KYT IPU BepIIuHi mopiBHIOE 80°.

Kyt npu BepmiuHi piBHOOEIPEHOr0 TPUKYTHHKA AopiBHIOE 50°.
3HaAWAITh KyTU IIPU OCHOBI.

431. 3uaiigiTe HeBigomi KyTu TpuKyTHIKa ABC Ha MajoHkax 17.1, 17.2.
A B
80° \ B 75° 135°
C V70° A C
Max. 17.1 Man. 17.2
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432. 3HaiaiTe HeBimomi KyTu TpukyTHuKa MNL Ha mamonkax 17.3,
17.4.

433. Y tpurkytHuky ABC mnpoBeneHo Oicektpucy CP (mau. 17.5).
3ualgite ~ PCB, akmio £ A = 50° £ B = 70°,

50, M1400 A
MY
P
N L B
Mau. 17.3 Mau. 17.4 Mau. 17.5

434.Y tpukytauky ABC mpoBemeno Oicektpucy CP (mai. 17.5).
3Hangite £ A, axkmo £ B = 65° £ ACP = 40°.

435. 3HanigiTe Kyt TpukyTHuka MNL, axkmio £/ M + Z N = 120°,
/M + /£ L =140°.

436. 3naigite Kytum TpukytHuka ABC, akmio /A + /B = 100°
A+ ZC=130°

{3] 437. Hosexirs, M0 B KOXKHOMY TPUKYTHUKY € KYT, He MEHIIHIA

Bim 60°.

438. JloBemiTh, IO B KOMKHOMY TPUKYTHUKY € KYT, He OiJIbIIuii
3a 60°.

439. VY tpuxytaury ABC /A : /B : /C =3 : 4 : 5. 3uaugire mi
KYTH.

440. 3HaiifiTh rpagycHi Mipu KyTiB TPUKYTHUKA, SKIIIO BOHU BiIHO-
cATbCA AK 2 : 3 : O.

441. 3aigiTe KYyTU PiBHOOEAPEHOr0 TPUKYTHUKA, AKINO KYT IPH
ocHOBi Ha 15° GinpmINiT 3a KyT IPU BEPIIHUHI.

442. 3HaiiTh KyTHU PiBHOOEAPEHOT0 TPUKYTHUKA, AKIIO KYT IIPU
BepHIvHi Ha 24° OLJBIINK 3a KYT IPU OCHOBI.
443. [loBeniTh, IO KYTU HPU OCHOBiI PiBHOOEIPEHOrO0 TPUKYT-

Z.  HHUKAa rocrpi.

@'ﬂ 444. fdxmio oguH 3 KYTiB pPiBHOOEAPEHOTr0 TPUKYTHHKA IO-

£ piBHIOE 60° TO TPUKYTHUK — PIBHOCTOPOHHIi#. [loBemiTh 11€

TBepA:KeHHA. (PosrisaHbTE MBa BUOAIKN.)

445. Po3B’sa:kiTh 3amauvi, yMOBM SAKHX MOJAHO B TaOJHIli, Ta IIPO-
yuTaliTe NPi3BHUINE BUAATHOTO YKPAIHCHKOTO BUEHOTO B TraJjysi
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446.

447.

448.

449.

450.

451.

452.

454.

455.

456.

pakeToOynyBaHHA Ta KocMOHaBTHMKHU. [[isHaliTecs 3 iHTEpHETY
Ipo Boro Oiorpadiro Ta HayKOBiI JOCATHEHH.

Y AABC: ZA = 80°. BusHaure rpagycui /B JC
mipu kyTiB B i C, AKIII0

o

KyT B Ha 14° 6iasmuii 3a xyT C 0

=

KyT B y 3 pasu menmuii Big xkyra C JI
/B:/C=2:3 B

2]

75° | 57° | 60° | 57° | 25° | 43° | 57° | 40°

OmuH 3 KyTiB TPUKYTHUKA BABiUi OinbImuii 3a Apyruii. SHAUIITH
i KyTH, AKIIO TPeTiii KyT mopiBHIOE 36°. A

Ha wmamionry 17.6 AB = DC, /B = ZC.

Hosexits, mo A AOB = A DOC.

HoBemiTs  piBHicTL  TpuKkyTHUKIB ABC B
i A/B,C;, akmo BC = B,C;, LA = LA, o
Z B = /B,.

Y TPUKYTHUKY JABa KYTH AOPiBHIOIOTH 46°

i 64°. 3HAUAITH KYyT MiK IPAMUMU, Ha AKUX

JIexKaThb OiCeKTpUCH IMUX KYTiB. D

Y TPUKYTHHUKY [OBa KYTH OOPiBHIOIOTL 70° Maur. 17.6
i 80° 3HaWmiTL KyT MiK IPpAMUMU, HA AKUX
JIeXKaThb BUCOTU IMUX KYTiB.

3HaAHIITh KYTH PiBHOOEIPEHOT'0 TPUKYTHUKA, AKIIO OOUH 3 HUX
nmopiBHIoe: 1) 12°; 2) 92°,

3HAWAITh KYyTHU PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO OJUH 3 HUX
nmopiBHioe: 1) 28° 2) 106°.

453. JloBexiTh, 1110 OiceKTpuCHU IBOX BHYTPIITHIX OJHOCTOPOHHIX
KYTiB IIpU ABOX MapaJjejbHUX NPAMUX i CiuHill mepeTHHAIOTHCA
i IPAMHM KYTOM.

3HaANOITh KYyTHU PiBHOOEAPEHOT'0 TPUKYTHUKA, AKIIO OAMH 3 HUX
yaBiui Oinbinmii 3a immmuii. CKiIbKY BUOALKIB CJIif PO3TIAHYTH?
3HaAUAITh KyTHU PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO OJAUH 3 HUX
Ha 15° Gisnbmuii 3a iHmwuit. CKiIbKM BUNAKIB CJIil POSTVIAHYTU?
Kyr mpu ocHOBi piBHOOEZpEHOr0 TPUKYTHHKA MOOPiBHIOE 72°
a OiceKkTpmca KyTa IPU OCHOBI IIhOT'0 TPUKYTHUKA — 5 cM. SHAU-
IiTh OCHOBY TPUKYTHHKA.
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©) Bnpabu grs nobmopenns

457.

458.
459.

460.

Touka K jexutrs Mmisk Toukamu P i L. 3mHaligite PK, sKIIo
PL = 56 MM, a KL = 3 cMm 4 MM.

Hano / 1 = / 2 (gus. maun.). oseniTs, mo m | n. 1P
m

ZAOB = 40° ZAOC = 60° 3uaungite £ BOC.
CKiJIbKY BUIIAAKIB CJIi PO3TVIAHYTHU? n
Tpukyruuku ABC i ABD — piBHOcTOpOHHi. [[oBe-
IiTe, mo AB 1 CD.

XKummeba mamemamuxa

461.

Ha nenTpanbHy MicbKy KJIyMOy, III0 Mae (popMy TPAMOKYTHUKA
3i croponamu 20 M Tta 6 M, TOTPiOHO BUCAAUTU ITUOYJIUHU TIOJIb-
IaHiB 3 po3paxyHKy 60 nmubyaus Ha 1 M2.

1) CkinbKu 1uOyaMH IMOTPIOHO 3arOTyBaTH AJIS BUCAMMKYBAHHSI?
2) Tionplany TPOAAIOTH B yHmaKoBKax mo 3 muOynwmHu. IliHa
Takol ymakoBku 28 rpH. MarasmH TOTOBUI 3POOHTH 3HUKKU
MichKil agmimicTpariii 3a ryproBy HokynkKy Ha 15 %. Ckinbku
JIOBeIeThCA 3AIJIATUTHU 34 TIOJbIIaHU?

@ Likabi 3aga4i — nomipkyi ogHave

462.

Yu MoKHa ABOMAa yZapaMH COKHPM po3pydaru min-
KoBy (mmB. MaJi.) Ha 6 YacTuH, He IIePeMiIlyIouu
YACTUH IIicJasd IepiIoro yzaapy? $SIKimo BiamoBign
CTBepIHAa, YKaXKiTh, AK IIe 3pOOUTH.

§ 18. 3oBHiwWHiK KyT TPUKYTHHKA Ta ioro BNIACTUBOCTi.

CHIBBIAHOI.I.IeHH’I MiXK CTOPOHaMMU
i KyTaMy TPUKYTHUKaA

30BHILWHIN KYT TPUKYTHUKA

S06HIWHIM KYmoM MPUKYMHUKG HA3WBAIOTh KYT, CYMIKHHUI
3 KyTOM IBOTO TPHKYTHHKA.

Ha manwouky 18.1 kyr BAK — 30BHimHi# KyT TpukyTHuka ABC.
IITo6 He mayTaTwm KyT TPUKYTHUKA i3 B30BHIIIIHIM KyTOM, MOTO
iHOAl Ha3WBAIOTh BHYMPIULHIM KYMOM.
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@ Teopema 1 (BracTHBICTH 30BHIIIHBOIO KyTa TPHKYTHHKA).
SoBHIIHIN KyT TPMKYTHHKA AOPIBHIOE CyMi ABOX BHYTPIlI-
HIiX KyTiB, HE CyMi!KHMX 3 HHM.

Tosedennsa. Hexait ~ BAK — 30BHiImIHINI KyT Tpu- B
KyTauka ABC (maj. 18.1). BpaxoByoum BJIACTUBICTH
CyMisKHUX KyTiB, orpumaemo £ BAK = 180° — £ BAC.

BomgHouac, BpaxyBaBIlII TeOpPEMY PO CyMy KYTiB
TpukyTHuUKa, £ B + ZC = 180° - ZBAC. Tomy (¢ A K

/4 BAK = /B + ZC, 1m0 # noTpiOdHO OyJI0O JOBECTI. M
Maim. 18.1

Hacnizox. 3oBHiNIHI# KyT TPHKYTHMKA OLIbIIMiL 3a Oy ab-aKmit
BHYTPilIHi# KyT, He CyMiKHWII 3 HHM.

m OnuH i3 30BHIMIHIX KyTiB TPpUKyTHUKA mopiBHIoe 120°.
° SHaliTH BHYTPIIIHI KyTH, He CyMi»KHI 3 HUM, AKINO BOHHU BiJHO-
. cAThCA AK 3 : 5.
Posg’azannsa. Hexait / BAK — 30BHimHINT KyT TpukyTHuka ABC
(man. 18.1), ~ BAK = 120°.
1) Ockinbru /B : /C = 3 : 5, To Mmo:keMmo mos3uauutu / B = 3x,
ZC = b5x.
2) Ockinbku £ BAK = /B + ZC (3a BJIacTUBICTIO 30BHIIIIHLOTO
KyTa), MaeMo piBHaAHHA: 3x + 5x = 120°, 3Bigku x = 15°.
3) Tomi £/ B=3-15°=45°, ZC =5 .15°=75°,
Biodnosidv: 45°; 75°.

CniBBiAHOLIEHHSA MiXK CTOPOHaMMU i KyTaMu TPUKYTHUKA
Posrnanemo Iie 0O4HY BasKJIUBY BJIACTHUBICTH TPUKYTHUKA.

(I Teopema 2 (Ipo CIiBBifHOIIEHHS Mi’X CTOPOHAMH 1 KyTamMu
TPUKYTHUKA). ¥ TPHKYTHHKY:

1) nporn 6iapIIOl CTOPOHM JIEXKHMTH OlNBIIMH KYT;

2) mporE 6inBIIOro Kyra JesKMTh OlabIIa CTOpPOHA.

Ilogedenns. 1) Hexaii y TpukyTHukry ABC AB > AC (mau. 18.2).
HoBenemo, 1mo /£ C > / B. Bigknamemo Ha ctopoHi AB Binpisok AK,
mo popiBHioe Bigpisky AC (man. 18.3). Ockinpkm AB > AC, TO
Touka K Hanexutsb Bigpisky AB. Tomy £ ACK e yactunoio Kyra ACB
i L/ ACK < £ ACB.
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A AKC — piBHoOenpenwnii, tomy £ AKC = £/ ACK. Aje 4
/AKC - 3oBHimHiZI kKyrT TpukyTHuka KBC. Tomy
LAKC>/ZB. Omxe, i ZACK >/ZB, a ToMmy
Z ACB > / B. C

2) Hexait y tpurkytaury ABC 2/ C > / B (man. 18.2).
Hosenemo, mio AB > AC. Ilpumyctumo IIpOTHIIEKHE,
T006TO 10 AB = AC a6o AB < AC. dAxmo AB = AC, To Mau. 18.2
AN ABC — piBHOGeapenuii, i Togi £ C = £ B. Ile cyme- A
peunTthb ymoBi. Axiro npunyctutu, mo AB < AC, To 3a
IepIIOoI0 YaCcTUHOIO TeopeMU oTpuMaemo, 1o £ C < £ B,

1 1me TakoK cymnepeunTh yMoOBi. Hamre mpunymeHHs
HenpaBuiabHe. OTike, AB > AC, mio # moTpibHO OyJj0 K C
JIOBEeCTH. W B

m Y Ttpuxkytaury ABC: LA = 57°, /B = 61°. Maun. 18.3
* fIka 3i cTOpiH TPUKYTHHKA € HaNOiIbIIIO0?
Pos3g’azannsa. Y TPUKYTHUKY OiJIBIIIOI0O € Ta CTOPOHA, KA JEKUTh
mpoTtu OinbIiroro kyra (masna. 18.2).
ZC =180° — (LA + £B) = 180° — (57° + 61°) = 62°.
2) Ockinpku ZC > /A i ZC > /B, To HalbiJIbIIIO € CTOPOHA, SKa
JeKuTh npotu Kyra C, Tod0To cTopona AB.
Bionosiov: AB.

@ Lo Take 30BHILWHIN KyT TpuKyTHMKA? O CcpopmynioiiTe Ta O0OBediTb TEOpPEMY Mpo

o BMacTMBICTb 30BHILLHBLOrO KyTa TpUKyTHUKa. O CchopMymnioiTe Hacnigok i3 uiei Te-
opemu. O ChopmyntoiTe TeopeMy MpO CiBBIOHOLLEHHS] MiXK CTOPOHaMM i KyTamu
TPUKYTHYKA.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 463. (YcHo.) Ha akux 3 maaioHKiB 18.4-18.6 xKyT I € 30BHimIHiM
KyToM TpukyTHuKa ABC?

A B A
1
A 1
C B 1\ C C B
Mau. 18.4 Mau. 18.5 Mau. 18.6

464. Hakpecaite A ABC Ta #0oro 30BHIITHINA KyT ITpu BepiimHi A.
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465.
466.

467.

468.

469.

470.

474.

475.

476.

4717.

478.

479.

Haxpecaite A DMN Ta #ioro 30BHIiINHIN KyT IIpu BepmiuHi D.

(Yeno.) YraxiTh cyMy BHYTPIIIIHBOTO KyTa TPUKYTHHUKA i #0oro
30BHINITHBOT'O KyTa IIPpU Ti#l camiil BepIuHi.

3oBHimHIN KyT mpu BepmuHi C TpukyTHuKa ABC nopiBHIOE 65°
(man. 18.6). 3HaligiTy cymy BHYTPIIIHIX KyTiB A i B 1IbOTO TPHU-
KYTHUKA.

Cyma BHyTpimHixX KyTiB A i B TpukyTtHuka ABC nopiBuioe 70°
(mag. 18.6). 3HAWAITE 30BHIMIHINT KYT IILOTO TPUKYTHUKA MPHU
BepmuHi C.

(Yeno.) ¥ A PLK PL < LK (man. 18.7). IlopiBuaiire kytu P i K
I[bOT0 TPUKYTHHUKA.

L
Y APLK /L > /K (man. 18.7). IlopiBusiiTe
cropoHn PK i PL nboro TpuKyTHHKA.
471. [IBa KyTu TPUKYTHHUKA AOPiBHIOIOTH 62°
i 37° Bmaiigite rpagycHy wMipy soBHimubOro K
KyTa OPU TPeTiii BepIIUHi. Mau. 18.7

. ¥ tpukytaury ABC £ A = 43°, Z B = 102°. 3HaiifgiTh rpagycHy

Mipy 30BHiNTHBOrO KyTa mmpu BepruHi C.

473. (Ycno.) CkinbKuM TrocTpuUX KYTiB MOKe OyTH cepem 30B-
HIIIIHIX KyTiB TPUKYTHUKA?

S0BHIIIHI KyT NOpPU BepHINHI pPiBHOOEAPEHOTO TPUKYTHUKA
nmopiBHIoe 100°. 3HAKUAITHP KYT IPU OCHOBI TPUKYTHUKA.

Kyr nmpm ocHOBi piBHOOeApPEHOrO0 TPUKYTHUKA [IOPiBHIOE H5°.
3HaUITh 30BHINIHINA KyT IIPU BEPIINHI KyTa MiK OIYHMMU CTO-
poHaMU.

3oBHiMMHIN KyT nmpu BepmuHi A TpukyTHUKa A BC mopiBHIOE 105°.
3HangiTe £ B, akigo £ C = 45°.

OpuH i3 30BHIIIHIX KyTiB TpUKyTHHKAa aopiBHIOE 120° 3Haii-
IiTh BHYTPINIHIN KyT TPUKYTHUKA, He CYMiKHUMN 3 HUM, AKIIO
OIPYTHUH BHYTPIIIHINT KyT TPUKYTHUKA, HEe CYMLKHUHA 3 HUM,
nmopiBHIOE 18°.

BryTpimmHI KyTM TpPUKYTHHUKa IOPiBHIOIOTH 45° i 70° 3Hai-
IiTh TpafyCHy Mipy B0BHIIIIHIX KYTiB TPUKYTHUKA, B3ATUX IIO
OJHOMY IIPM KOKHIill 3 HIoT0 BEpIIIMH.

30BHIITHI KyTW IpU ABOX BEPIIMHAX TPUKYTHUKA BiJIOBiZHO
mopiBHIOIOTE 110° i 140° 3HagiTe rpagycHy Mipy KOMKHOTO
3 TPbOX BHYTPIITHIX MOro KyTiB.
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i3| 480. Posp’skiTh 3amaui, mogadi B Tabauii, i mpounTaiiTe Ha3By
D OJTHOT'O i3 CMMBOJIiB HAIIIOL JIePKaBU.

Y TpurkytHurky ABC 30BHIIIHiZI KyT IIpU Bep-
mui C gopisaioe 140°. 3maiigits BmyTpimui | LA | 4B
KyTu A i B IIbOro TPUKYTHUKA, AKIIO

KyT B ma 30° Gijapmuii 3a KyT A P A

KyT A y 4 pasu 6insmmiuii 3a KyT B 0 II

28° 55° 85° 28° 112° 55°

481. Opuu i3 30BHINIHIX KyTiB TPUKYTHUKA AopiBHIOE 120°. 3HAUIITH
BHYTPIITHI KyTH, AKi He CYMiKHi 3 HUM, AKIIO:
1) opuu 3 Hux Ha 20° MeHIIUHA Bim APyroro;
2) omVH 3 HUX YTPUUYi MEHIIHWH Bix Apyroro.

482. OpuH i3 30BHIIIHIX KYTiB piBHOOEAPEHOI0 TPUKYTHUKA JOPiBHIOE
118°. 3maigiTes rpaAycHiI Mipu BHYTPIIIHIX KYTiB TPUKYTHUKA.
CkinbKu po3B’sI3KiB Mae 3amaua?

483. OnuH i3 30BHIMIHIX KYTiB piBHOOEAPEHOT0 TPUKYTHUKA JOPiBHIOE
42°, 3HanAiTHL TpaAyCcHi Mipu BHYTPIIIHIX KYTiB TPUKYTHUKA.
CkinbKu po3B’sI3KiB Mae 3amaua?

i4 484. JloBeniTh, M0 cyMa 30BHIITHIX KYTiB OyAb-AKOTO TPUKYT-

HUKAa, B3ATUX II0 OJHOMY IIPM KOKHill BepIIINHi, gopiBuioe 360°.

485. 30BHIIIHI KyTH TPUKYTHHKA BigHOCATLCA AK 3 : O : 4. 3Hai-
TiTh BiZHOIIIEHHS MO0 BHYTPIIIHIX KYTiB.

486. BHyTpinIHI KyTH TPUKYTHHKA BigHOCATHCA AK 7 : 8 : 9. 3Haii-
IiTHh BiTHOIIIEHHS 30BHIIIHIX KYTiB TPUKYTHUKA, HEe 3HAXONAUU
IXHiIX rpagycHuUX Mip.

487. [loBeniTh, 1m0 OiceKTpuCH 30BHIIITHBOT'O i BHYTPIIITHBOTO KYTiB
TPUKYTHUKA IIPY ONHIN BepIINHI NepIeHINKYIAPHI Mixk coboro.

©) Bnpabu grs nobmopenns

488. IIpominb, 10 TPOXOAUTH MijK CTOPOHAMU IIPAMOTO KyTa, HiJIUTH
. . 1 . . .
Moro Ha IBa KYyTH, PIBHUILA AKUX CKJIAJAE 3 Big ix cymm. 3Haii-

IiTh TPafycHi Mipm IMUX KYTiB.
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O

489. Binpisok AB, goB:KuHa sdAKoro 22,8 cM, IIOJiJIeHO Ha TPU
yacTHHU. BigHoIleHHA ABOX 3 HUX AOpiBHIoE 1 : 2, a Tpera —
Ha 1,8 cM gmosiia 3a OiJBITY 3 ABOX IIEPIINX YACTUH. SHAHUIITH
MOBXKUHHN KOYKHOI 3 TPHOX YACTUH Binpiska.

Kummeba mamemamuka

490. Y posmnopamKeHHI AuUTAYOro cagouka € aBi mimaaxku. OgHa
3 HUX Mae (popMy IPAMOKYTHUKA, 32 M 3aBIOBKKHU i 18 M 3aB-
mupinku. [lpyra mijisHkKa € KBaJApaTHOI, TaKOl caMoi IJIOIITi,
110 ¥ mepirna. ¥ cagiBHuUKA € 97 M mapkany.

1) dAxy 38 minTAHOK caAiBHUK 3MOKe OOTOPOAUTU HapKaHOM?
2) CKkifbKM MeTpiB IapkaHy Ie IOTPiOHO MOKyOHWTH, 100
MOKHa OyJI0 OOTrOpOANTU HMapKaHOM Oo0MABI AilgauHKu?

Tligzomyiimecs go bubuenns Hobozo mamepiany

491. Haxkpeciaite A ABC, y sxoro ZC = 90°, LA = 30° ¥ cKiabKm
pasiB cropora BC 11b0Oro TPUKYTHHKA MeEHINA BiJ cTropoHu AB?

492. Hakpecaits A ABC, y axoro £ C = 90°, ta mpoBenits megiany CM
IILOTO0 TPUKYTHUKA. ¥ CKiJIbKH pasiB Mmenmiama CM MeHIIa Bif
cropouu AB?

@ Likabi 3aga4i — nomipkyi ogHave
493. PospiskTe meaxkuil KBaApaT Ha OBAa PiBHUX MiK C000I0 II'SITH-
KYTHUKH.

§19. I1ps|M0Ky'rH| TpuKyTHUKKU. BnactuBocTi Ta o3Haku
PiBHOCTi NPSAIMOKYTHUX TPUKYTHUKIB

. MpPSMOKYTHUI TPUKYTHUK

~ 4
-
4

Tpukymnux Ha3UBAIOTh npxmouymuum,J A
AKIIO OAMH 3 MOro KyTiB IIPAMMH. .
%
8| \%

Ha manosKy 19.1 300pakeHO IPAMOKYTHUI TpHU- & 63?5
KyTHUK ABC, y HBOrO £ C = 90°. CTOPOHY HIPAMOKYT- i %
HOTO TPUKYTHUKA, AKA JEXKUTb NPOTH IPAMOTO KYTa, [ B
Has3WBAaIOTh 2iNOMeHYy3010, a nABi iHIII cToOpoHH — KareT
Kamemamu. Maun. 19.1
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BnacTtuBocTi NpAMOKYTHUX TPUKYTHUKIB

PosrigareMo BJIaCTHBOCTI IPAMOKYTHHX TPUKYTHHKIB Ta iX 3acTo-
CyBaHHA JI0 PO3B’A3yBaHHA 3a/ad.

1. Cyma rocTpux KyTiB IPAMOKYTHOrO TPMKYTHMKA XopiBHIOE 90°. J

CopaBzi, cyMa KyTiB TPUKYTHHKAa AopiBHIoe 180°, mpaMuii KyT
cranoBuTh 90°. ToMy cymMa ABOX TrOCTPUX KYTiB HPAMOKYTHOTO TPU-
KyTHHKa gopiBaioe: 180° — 90° = 90°,

m 3HalTH rocTpi KYyTU IPAMOKYTHOTO TPUKYTHUKA, AKIIIO
L

2 . .
. OIVH 3 HUX CTAHOBUTDH ? Bl 1HIIIOTO.

Poss’asanna. PosradmeMo NOPAMOKYTHHNM  TPUKYTHuUK ABC

(man. 19.1), y axoro ZA = % Z/B.

1) ITosmauumo £B = x°, Toni LA = §x°.

2) BUKOpHCTOBYIOUYM BJIACTUBICTH, MAEMO X + %x = 90°, Tomi x = 70°.
3) OTwxe, LB = 70° LA = % - 70° = 20°.

Bidnosidv: 20°; 70°.

2. TimoTeny3a NpAMOKYTHOIO TPHKYTHHKA Oixpma 3a Oyas-axuit
3 HOro KaTeTis.

IIs BiacTUBiCTh € HACTIZKOM TEOpeMM IIPO CIIiBBiJHOIIIEHHA MiXK
CTOPOHAMH i KyTaMM TPUKYTHHKA, OCKIIbKU ONPAMUHA KYT OiJIBIITHMIA
3a TOCTPU.

3. Karer npAMOKYTHOrO TPHKYTHHMKA, L0 JEXEHTh IPOTH KYyTa
30°, mopiBHIOE IOJOBHHI rillOTEeHY3H.

Ilogedenns. Posriauaemo MIPAMOKYTHUH A
AABC 3 mpamum Kytom C i KyTtom A, 1100
mopiBHioe 30° (mmB. wMaJg.). Ilpukmagemo 1m0
rpukyTHuKa ABC TtpukytHuk ADC, 1mo iomy
mopiBHIOE. Tomi £ B =4D = 90° — 30° = 60°
i £ DAB = 30° + 30° = 60°. Ot:xe, A ABD — piBHO-
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o
cropouniii. Tomy DB = AB. Ockinbku BC = %BD, T0 BC = %AB, 10

¥ moTpiObHO OyJI0 JOBECTH. M

YEEEED Y rpukyrauky ABC: ZC = 90°, ZA = 30° (man. 19.1).
¢ I'imorenysa TpukyTHUKa Ha 5 cM Oisbla 3a MeHIIUI kKarer. 3Hail-
TH TiIOTeHy3y TPUKYTHUKA.

Posg’azannsa. 1) Ockinmbku y TpAMOKYTHOMY TPUKyTHuUKYy ABC 3

. 1
npamuM kytom C maemo ZA = 30°, To 3a BaactusicTio BC = §AB

2) /B =90° - ZA = 90° — 30° = 60°; LA < 4B, Tomy BC < AC.
A or:xke, BC € meHImuM KaTteToMm TpukyTtHuka ABC.

3) Iloznaunmo BC = x (cm), Toni AB = 2x (cm).

4) 3a ymoBomw 2x — x = 5; x = 5 (cm).

5) Togi AB=2 -5 =10 (cm).

Bionogiov: 10 cm.

4. SAxmo kareT NMPAMOKYTHOI'0 TPHKYTHHKA AOPIBHIOC IOJOBHHI
TilOTEeHy3H!, TO KYT, IO JIEKUTH MIPOTH IHOTO KaTeTa, nopisaroe 30°.

Ilogedenns. Poarmaremo npamorkyTHun A ABC, A
y axoro kKarer BC OOpiBHIOE IIOJIOBUHI TilOTEHY3U
AB (muB. ma.). IIpuxkmagemo no TpukyTHuka ABC
TpukyTHUK ADC, 1o iomy mopiBHIOE. OCKiJIbKU

BC = %AB, To BD = AB = AD. Maemo piBHOCTO-

poHHil TpuKyTHUK ABD, Tomy Z B = 60°. ¥V TpukyT- D ¢ B
HuKy ABC £ BAC = 90° — 60° = 30°, 110 # moTpidéHO Oyjso mJOBeCcTH. M
O3Haku piBHOCTI NPSIMOKYTHUX TPUKYTHUKIB

Posrinanemo o3narku pieHocmi npaAmMOKymHuUX MPUKYMHUKILE.
3 mepioi o3HAKH PiBHOCTI TPUKYTHUKIB BHILIHBAE:

AKINO KATETH OXHOI'0 MPAMOKYTHOI'O TPHKYTHHKA BiIIMOBiTHO XOpiB-
HIOIOTh KaTeTaM iHIIOro, TO Taki TPMKYTHUKM DIiBHI Mis co060¥0.

3 npyroi o3HAKHW PiBHOCTI TPUKYTHUKIB BHUIIJIHBAE:

AKII0 KATET i mMpUIerjuii 40 HbOTO N'OCTPHH KYT OJHOTO IPAMOKYT-
HOI'0 TPHKYTHHKA BiNIOBiTHO MOPiBHIOIOTH KATETy i MpPHJIETrJIoMy 10
HBOTO0 KYyTy iHIIOro, TO TaKi TPMKYTHHKH PiBHI Mi c00o0I0.
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SKIMO y MBOX NPAMOKYTHUX TPUKYTHUKIB € OfHa Iapa PiBHUX
MiX co00I0 rocTpuX KYTiB, TO I iHIIIa mapa roCcTpuUX KYTiB — TaKOXK
piBHi MixK co00i0 KyTu (Iile BHUIJIMBAE 3 BJIACTUBOCTI 1 IMPAMOKYTHHX
TPUKYTHUKiIB). ToMy MaeMmo I1ie ABi O3HAKM PIBHOCTI IMPAMOKYTHUX
TPUKYTHUKIiB:

AKIOI0 TimOTeHy3a i TrOCTPHH KYT OXHOTO NIPAMOKYTHOTO TPH-
KYTHHKA BiANOBIZHO MOPiBHIOIOTH TillOTeHYy3i # rocTpoMy KyTy

IHIIIOTO, TO TAKi TPHKYTHMKH PiBHI Mixk c00010; y!

AKII0 KAaTeT i NMPOTHJIeKHUH HOMY KyT OJHOTO NPSAMOKYTHOTO
TPHKYTHHAKA BiNOBIJHO XOPiBHIOIOTH KATeTy i IPOTHJIEHKHOMY
HOMYy KyTy IHIIOTO, TO TAaKli TPHKYTHMKM PiBHI Mix coloro. J

G‘-‘ TeopeMa (03HaKa piBHOCTI NPAMOKYTHHX TPHUKYTHHKIB 3a
KaTeToM i rimoTeHys3010).
Axmo karer i rimoreHysa OXHOI0 NPAMOKYTHOTO TPHKYT-
HHKA JOPiBHIOIOTH BiANOBiAHO KaTeTy i rimoremysi immroro,
TO TaKi TPMKYTHHKH PiBHI Mixk c00010.

S

Hosedennsa. Posrisnemo TpukyTHuku ABC i A;B,C,, y AKUX KyTu
CiC;— mpawmiiAC = A,C,, AB = A,B, (zuB. mau.). [loBegemo, 110
AABC = A A B,C,.

A A, A
w\\ /
C B C B B C B,

IIpukaagemo A ABC no A A,B,C, Tak, mo6 BepmmuHa A cyMicTu-
Jlacd 3 BepIINHOI A, a BepmuHa C — 3 BepmuHO0 C; (Maj. IpaBopyY).
Ockinpru £ ACB = £ A,C,B; = 90° 10 £ BCB; — pO3ropHyTHii, a TOMYy
rouku B, C, B, nexars Ha ofHil npawmii. A ABB, — piBHOOeApeHNIi,
6o AB = AB,. AC — iioro BHCOTa, IIpOBeJieHa A0 ocHOBU. 3Biacu AC
€ Tako i mexianoro, Tomy BC = CB,. Orsxe, A ABC = A A;B,C, 3a
TPETHOIO 0O3HAKOI PiBHOCTI TPUKYTHUKIB. B
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BnacTtuBicTb MeaiaHM NPSAMOKYTHOIO TPUKYTHUKA,

npoBeAeHol A0 rinoTeHysu

Posrnsaemo 111e OAHY BJIACTHBICTH NPAMOKYTHOI'O TPUKYTHUKA.

5. ¥ npaAMOKyTHOMY TPHMKYTHHKY MeaiaHa, IIpOBeIeHAa O rimo-

TeHY3H, JOPIBHIOEC ITOJOBHMHI CilIOTeHY3M.

Hosedenns. Ilposememo mnepneHAUKYIApP BK no 4

cropoau BC rak, mo6 BK = CA (muB. mai.). Toxmi
ANABC i A KCB — npamMokyTHi, BC — IXHIi# CIiIbHUHA
karet, AC = BK (3a mo6ymoBorw). Tomy A ABC = A KCB
(3a gBoma kareramu), tomi £ ABC = Z KCB. Otxe,
A NBC — piBHobOeapennii i BN = CN. AnaJjoriumo
MoxKkHa pgoBectu, 1o CN = AN. Takum uwmHOM,

BN = CN = AN. Tomy CN — megxiama i CN = %, 1110

¥ moTpibHO OysI0 HOBECTU. M

3ayBasKMMO, II[0 3 [OBEJEHOI BJIACTUBOCTI MOXKHA 3pPOOUTU

AB

BaKJIuBUII BUCHOBOK. Ockinpku CN = 7 i AN = BN = 7, TO

AN = BN = CN.
TobOTo

y MPAMOKYTHOMY TPHKYTHHKY CepeJHHA IillOTEeHy3H piBHOBimIa-

JIeHa BiJ HOro BepmuH.

A we [Mpo NpAMOKYTHUI TPUKYTHUK 3ragyeTbcs B nanipyci
Paniwe..- Axmeca. [leski BigOMOCTi NpPO HbOrO 3HaNM TaKoX
BaBUSOHCbKI reomeTpu. Lle Toai semnemipu Buko-

pucTOBYBanu Ui BNaCTUBOCTI AN BU3HAYEHHS Bi4CTaHi Ha MiCLIEBOCTI.

TepMiH «rinoTeHy3a» NMOXOAMTb Bif rPeLbKOro CrnoBa «inotenHysa» i ne-
pekrnagaeTbes SK «LWO TArHETbCA Mg YiM-Hebyab», «Ta, Wo cTarye». Moxo-
ONTb Le CrioBO, HaniMOoBIpHille, Big AaBHbOErMMNETCHKNX apdd, CTPYHU SKUX

HaTAryBanucst Ha KiHUsX BOX B3aEMHO NeprneHanKynspHUX NigcTaBok.

TepMiH «KaTeT» NoXoAuTb Bif rPELbKOro CrioBa «KaTeTtocy, Lo nepekna-

JAAETLCA AK «CXUM», «NeprneHanKynap».

EBknig y cBoix pobotax Ana KaTeTiB BUKOPUCTOBYBaB (DOPMYSIOBAHHS
«CTOPOHMU, LLO MICTATb NPAMUIA KyT», a ANs FNOTEHY3N — «CTOPOHA, Lo CTS-

rye nNpAMmnin KyT».
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@ Ak TPUKYTHUK Ha3MBatoTb NPSAMOKYTHUM? O HAKi Ha3BM MaloTb CTOPOHU NPSMOKYT-
o Horo TpukytHuka? O CchopmynionTe Ta OoBefiTb BNacTMBOCTI NPSMOKYTHOMO Tpu-
KyTHuka. O CopmynionTe Ta 4oBediTb 03HaKWN PiIBHOCTI MPSAMOKYTHUX TPUKYTHUKIB.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

{Z] 494. (Ycno) 1) fx HasuBaOTH TPUKYTHUK, M
300parKeHnii Ha MaJioHKY 19.2?
2) HasBiTh rimorenysy i KaTeTu IbOr0 TPUKYT-
HUKA.

3) fIka 3i cTOpPiH IILOr0 TPUKYTHUKA HaMI0OBIIA?

495. 1) HasBiTh rimoreHysy i KaTeTu IPAMOKYTHOI'O N K
TpukyTHuKa PFL (maj. 19.3).

2) fIxa cropona moBmia: PL uu PF; LF uu PF?

496. 3a AKUMU eJeMeHTaMU NPAMOKYTHI TPUKYT-
HUKKU Ha MaaoHKax 19.4 i 19.5 e piBauMwn?
3anuIriThk BigmoBigHI piBHOCTI.

P
A M F
Mau. 19.3
3 3 F K
1 //O\ //Q\
Cc 2 BL 2 P N E D o)
Maur. 19.4 Mau. 19.5

497. 3a AKUMU eJIeMEeHTaMM € PIBHUMU IIPAMOKYTHI TPUKYTHUKU Ha
magoHKax 19.6 i 19.7? 3anunrits BigmoBigHiI piBHOCTI.

O
7 7 D 1 F
55° 55° /Q\\
C K B P Q " N
Maun. 19.6 Man. 19.7

498. 3HaiAiTF TOCTPUII KYT MNPAMOKYTHOI'O TPUKYTHUKA, SKIIO
iHImMU#A #oro rocTpuit KyT mopiBHioe: 1) 18°; 2) 87°.
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O
499. 3gaigiTe TOCTPHEI KYT NIPAMOKYTHOTO TPUKYTHUKA, SIKIIIO
iHIIUI WOTro rocTpuil KyT mopiBHIOE: 1) 75°%; 2) 23°.
(2] 500. Bmaiigite KyTu piBHOGEZPEHOro NPAMOKYTHOTO TPUKYT-
HHUKA. A
501. VY piBHOOeApPEHOMY TPUKYTHUKY OAUH 3 KYTiB Ipu
ocHOBi mopiBHIOE 45°. Um MOKHaA CTBEPAKYBAaTH,
IO Iell TPUKYTHUK IIPAMOKYTHUII? 30°
502. ¥V mpamorytHOMYy TpuKyTHUKY ABC (£ C = 90°)
/A = 30° (man. 19.8). 3HaiigiTh:
1) BC, akmio AB = 14 cwm;
2) AB, akmio BC = 5 nmwm. c 3
503. Y mpamoxkytHOMy TpukyTHuUKy PFL (£ F = 90°)
/ L = 30° (man. 19.9). 3HaiigiTs: Maui. 19.8
1) PF, axmio PL = 12 nowm; 2) PL, axmio PF = 4 cwm.
p L
L\ B
| 30° /L
F L A K C K N M
Maxn. 19.9 Maxn. 19.10 Mamn. 19.11
504. Ha magaoarky 19.10 BK — Bucora TpukyTHuka ABC. 3HaigiTh
KyTu TpukyTtHuka ABC, akmo £ ABK = 36°, £ KBC = 64°.
505. Ha wmaxaouky 19.11 KLM - piBHOOeApeHUIl TPUKYTHUK
3 ocuoBoro KM, LN — iioro memiaHa. S3HaAWIITh KYTU TPUKYT-
Huka KLM, axkmo £ KLN = 31°.
506. Ha mamonky 19.12 AB 1 AC, KL 1 CK, BC = CL. [HoBezniTs, 1110
AABC = A KLC.
507. Ha mamoury 19.13 MK | PL, / PMK = / LMK. JloBexits, I10
A MPK = A MLK.
A \JK
L P K L
Mamn. 19.12 Mamn. 19.13
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O
508. Posp’szkiTh 3amaui, momaHi B TabaMIli, Ta HIpoumTaNTe
npisBuie. XTo 3 BijoMuX YKpaiHI[iB Mae Taxe mpisBuire? 3a
noTpedy BUKOPUCTOBYITE iHTEPHET.

Y mpuxkytHurky ABC wkyr C — mpamwuii. 3Haii-

. L . . ZA | /B
IiTh TpagycHi mipu KyTiB A i B, AKIIIO
KyT A Ha 28° Oinpinmii 3a Kyt B T 0
KyT A y 5 pasiB menmuii Big xyta B K H
LA /ZB=2:3 E C

15° | 31° | 54° | 59° | 36° | 75° | 15° | 31°

3HAUAITh rOCTPi KYyTH NPAMOKYTHOTO TPUKYTHUKA, SKIIO:

1) oguH 3 HUX y 4 pas3u OiabIINI 3a APYTUiL;

2) onuH 3 HUX Ha 16° MeHIIUU Big APyTroro;

3) ixHi rpagycHi mMipu BigHOCATBHCA AK 5 : 4.

3HaHIITh MEHIINH 3 KYTiB, II[0 YTBOPIOE OiceKTpuca IPSIMOIO
KyTa TPUKYTHUKA 3 TiIOTEHY3010, AKIINO OAWH 3 T'OCTPUX KYTiB
TPUKYTHUKA TOPiBHIOE 26°.

3HalgiTh OiMBIIUEA 3 KYTiB, IO YTBOPIOE OiceKTpuca IPsSMOTO
KyTa TPUKYTHHKA 3 TiNOTEeHYy30I0, AKIIO0 OJMH 3 I'OCTPUX KYTiB
TPUKYTHUKA IOPiBHIOE 68°.

512. JloBeniTh, IO TOYKA, KA JIEXKUTHL y BHYTpPIillIHi# obsacTi
KyTa 1 piBHOBiggajseHa Big IOro CTOpPiH, HAJEKUTL OiCeKTPHCi
IIBOTO KyTa.

KyT MisX BHCOTOIO IPAMOKYTHOI'O TPUKYTHHKA, IIPOBEAEHOIO [0
rimorenysu, i omHUM 3 KaTeTiB HopiBHIOE 32°. 3HAWIITHL T'OCTpPi
KYTH TPUKYTHHUKA.

OmuH 3 KyTiB, YTBOPEHHX IIpH IIePEeTUHi OiceKTpuc IIPsSMOro
i rocTporo KyTiB TPUKYTHHKA, HopiBHIOE 115°. 3HaimiTh rocrtpi
KYTH IIBOT'O TPUKYTHUKA.

515. [loBemiTh, 110 ABa piBHOOEAPEHWMX TPUKYTHUKU PiBHI,
AKIIO BiAmoOBigHO piBHI iXHi OiuHi cTOPpOHM i BMCOTH, IPOBEIEHI
IO OCHOB.

Y nOpAMOKYTHOMY TPUKYTHHKY OZMH 3 KYTiB mopiBHIOE 60°,
a cyma rimorenysu i meHmoro kKarera — 30 cm. 3HaWIITHL OOB-
JKUHY TiOTeHy3u Ta MemiaHu, IO IpoBeleHa 0 Hei.

O
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o

517. YV UpAMOKYTHOMY TPUKYTHUKY TOCTPUM KyT mAopiBHIOE 60°,
a OicexkTpuca 1poro Kyra — 4 cM. S3HAULITL JOBXKUHY KaTeTa, III0
JIEKUTH IPOTHU IIHOT0 KyTa.

518. PisHuIA rpagycHUX Mip JBOX 30BHIIIHIX KYTiB IIpM BepIIMHAX
rOCTPUX KYTiB IPAMOKYTHOTO TPUKYTHUKA AopiBHIoe 20°. 3HaAM-
IiTHh TOCTPL KyTU TPUKYTHUKA.

519. 3HalgiTey rpagycHi Mipu rocTpumx KyTiB IIPIMOKYTHOT'O TPUKYT-
HUKAa, SKIMO IPaaycHi Mipy IXHiX 30BHIITHIX KYTiB BiTHOCATBHCS
aK 2 : 3.

©) Bnpabu grs nobmopenns

520. JloBeniTh, II0 KOJIM MeJiaHa TPUKYTHUKA OiJIUTHL HOTO Ha OBa
TPUKYTHUKU 3 OJHAKOBUMU II€PMMETPaMU, TO X04ua O JBa KyTH
TPUKYTHUKA MiK co00I0 piBHI.

521. Oxguu 3 KyTiB TpukyTHHUKA Ha 20° MeHIIUi BiJ Apyroro i BTpmui
MEHIIINI Bil TpeThoro. SHANLITL KOKHUI 3 KYTiB TPUKYTHUKA.

522. YV piBHOOeApeHOMY TPUKYTHHKY OCHOBa OijbIla 3a OiuHy CTO-
poHYy Ha 3 cM, aJjie MeHINa Bijg cymMu OiuHMX cTOpiH Ha 4 cM.
3HaAHIITh IepUMETP ILOT'0 TPUKYTHUKA.

XKummeba mamemamuka

523. 1 m2 minoneymy xomrye 130 rpr. BumipsaiitTe posmipu oxmiei
3 KiMHaT Bammoro OyaAWHKY (KBapTHPHM) Ta 3HAHUIITH MJOIIY ITi€l
KiMmHaTi. CKiZbKK IOTPIOHO 3amjaTUTH 3a JiHOJIEYyM JIS ITi€l
KiMmuaTn?

TTigzomyimecs go bubuenns Hobozo mamepiany

524. Haxkpeciits poBinpauii A ABC, BuMipsiiTe SJOBXUHU TPHOX HOT0
cropin. IlopiBHAlTE CyMy OOBKUH KOYKHOI IIapu CTOPiH i3 Tpe-
THOIO CTOPOHOI0. 3P00iTH BUCHOBKMU.

@ Likabi 3aga4i — nomipkyi ogHave

525. ITosmauTe BiciM TOUYOK i cmoayduiTh IX BifpiskaMu Tak, IIo0
JKOJHi IBA 3 HUX HE MEPETUHAJNCA i 3 KOMKHOI TOUKN BUXOIWJIO
II0 YOTHUPHU BiAPi3KMU.

o 135




PO34in 3

§ 20. HepiBHicTb TPMKYTHUKA

PoarisgaeMo BasKJIMBY BJIACTHBICTH CTOPiH TPUKYTHHUKA.

@ TeopeMa (HepiBHIiCTHL TPHKYTHHKA).
KoixHAa CTOpOHA TPHKYTHMKA MEHIIA Bi CyMH ABOX iHmMX
HOro cTopiH.

Ilogedennsa. Posrimsauemo poBinbHUit A ABC i moBememo, 10 IOro
CTOpOHAa, HampukJan AB, MeHIIa Bif cymMu aBOX iHIMuX cTopin AC
i CB.

1) Bigk1agemMo Ha IIPOJOBXKEHHI CTOPOHU B
AC sBippisok CK, 1o popiBHioe crtopoui BC
(muB. mam.). Toxmi A BCK - piBHOOempeHM!ii,

i tomy £ CBK = Z CKB.

2) L ABK > / CBK, tomy £ ABK > £/ AKB. .
OCKiZIbKM B TPHUKYTHUKY IIPOTH OiJIBIIIOTO A C ' K
KyTa JIeXKUTh OijibIlia cTopoHa, To AB < AK.

Ajne AK = AC + CK = AC + BC. Orxe, AB < AC + BC.

AmnaJjoriuno moskHa mosectu, 10 AC < AB + BC, BC < AB + AC.

Teopemy moBemeHo. m

Hacaimox. Koinsa 3i cropin TpukyTHHKA Olabina 3a pisHHIO
ABOX iAMMX #OTO CTOPiH.

Jlogedernsa. 3anuieMo HEPiBHICTh TPUKYTHUKA I TPUKYTHUKA
ABC: AB < AC + BC. Biguasmu Big 000x ii yacTuH, HaIIpUKJAI,
AC, marumemo: AB — AC < BC. Takry pmiro MoXHa BUKOHATH, BUKO-
PHCTOBYIOUM BJIACTHMBOCTI HepiBHOCTel, AKi poO3MIAIaTIMYTHCS
B Kypci anreopu. Or:xke, BC > AB — AC. Anajoriuno: AC > BC — AB,
AB>BC-AC. m

Ockinbku, Hanpukaan, BC > AB — AC i BC > AC — AB, To, y3a-
ranapHIOIOUN, oTpuMaemo BC > |[AB — AC|.

3 TeopeMHu IIPO HEPiBHICTh TPUKYTHHKA Ta HACIIAKY 3 Hel oTpu-
MaeMO Ba’KJIMBE CIIiBBIIHOIIIEHHS Mi’K CTOPOHAMMU TPUKYTHUKA:

KOJKHA CTOPOHA TPHKYTHMKA MEHIIA BiJl CyMH ABOX iHIIMX CTO-
piH, aje OijgpIIa 3a MOXYJIEL X pizEHAI.

Hampuknaz, |[AB — AC| < BC < AB + AC.
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o
m IIBi cTopoHu TpUKyTHUKA AopiBHIOIOTHL 0,7 cm i 1,7 cMm.
° 3HaAlTH [OOBXKHUHY TPETHhOI CTOPOHM, AKIINO ii JOBXKHHA HTOPiBHIOE
I[1JIOMY YHCJY CAHTUMETPiB.
Posg’azannsa. Hexait HeBimomMa cTOpoHAa TPUKYTHUKA JTOPiBHIOE
acm. Tomi 1,7 -0,7<a < 1,7+ 0,7, TooTo 1 < a < 2,4. OcKiIbKU
a — 1iJie ymejo, To a = 2 (cm).
Bionogidv: 2 cMm.

m ITepumeTtp piBHOGeAPEeHOTrO TPUKYyTHUKA 60 cM, a aABi #oro
* CTOPOHU BiJHOCATBHCA AK 2 : 5. 3HANTU CTOPOHU TPUKYTHUKA.

Posg’sa3annsa. IlosHAaumMO CTOPOHM TPUKYTHUKA, BiTHOIIEHHSA
akux 2 : 5, ak 2x cMm i1 bx cMm. OckinbKM HeBifoMO, AKa 3 HUX —
OCHOBA, a siKa — OiuHa CTOpPOHA, PO3TJIAHEMO JBAa BUIIAAKHU.
1. OcHoBa mopiBHIOE X cM, a OiuHi cTopoHM — mo 2x cM. Aje Toxi
2x + 2x < bx, 110 CyIepeunuTh HEPiBHOCTI TPUKYTHUKA, TOOTO TPU-
KYTHUKA 31 cTropoHamu 2x, 2x i bx He icHye.
2. OcuoBa mopiBHIOE 2Xx cM, a OiuHi cTopoHH — WO 5x cMm. [las 11BO-
ro BUIIQJKYy HEPIBHICTh TPUKYTHUKA BUKOHYETHCH.
Ot:xe, 3a YMOBOIO 3a7jaui MaeMO PiBHAHHA:

2x + 5x + 5x = 60, x = 5 (cm).
Toni 2 -5 =10 (cm) — ocHOBa, 5 - 5 = 25 (cMm) — GiuHa cTOpOHA.
Bidnosiov: 10 cm; 25 cm; 25 cm.

@ CdopmynionTte Teopemy Mpo HEPIBHICTb TPUKYTHUKA Ta Hacnigok 3 Hei. O Akumu
&  CniBBiOHOLLEHHSAMM NOB’A3aHi Mi>k COO0K CTOPOHU TPUKYTHUKA?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

E] 526. Yu icHye TPUKYTHUK 3i CTOpOHAMU:
)1lcm, 2cmi4cm 2) 7 oM, 6 1M i 5 mm;
3)3cm, 4cemi 7 cm?
527. Yu icHye TPUKYTHUK 3i CTOPOHAMMU:
)2 am, 5 ;mi 7 om; 2)2cMm, 3cmi6 cm;
3) 5 oM, 2 nmi4 ogm?
@ 528. IIBi cTOpOHM TPUKYTHHKAa AOPiBHIOIOTL 2,8 cMm i 8,4 cwm.

fAxomy HaAMOiNABIIOMY I[1JIOMY YHCJIY CAHTHMETPIB MOKe HOpPiB-
HIOBAaTH TPETs CTOPOHA?

529. IIBi CTOPOHM TPHUKYTHUKA HOPiBHIOIOTL 2,7 cM i 4,3 cm. fAromy
HaWMEHIIIOMY II1JIOMY 4YHCJIy CAHTHUMETPIB MO’Ke JOpPiBHIOBATHU
TpeTsa cTopoHa?

o 137




PO34in 3

O

530. Yu MOKYTh CTOPOHM TPUKYTHUKA OYTH NIPOHOPIiAHUMU
yueaam: 1) 2, 3, 4; 2) 7, 8,15; 3)5, 3, 7?

531. Yn MOXYTh CTOPOHM TPUKYTHUKA OyTU NIPOHOPIiHHUMU
yucaam: 1) 5, 1, 4; 2) 5,6, 7T, 3) 8, 2, 117

E 532. IlepumeTp piBHOOEAPEHOr0 TPUKYTHHKA OOPiBHIOE 12 cM.
Ywu moke OiuHa CTOPOHA IIHOTO TPUKYTHUKA JOPiBHIOBATH 3 CM?

533. JIBi cTopoHM piBHOOEAPEHOrO0 TPUKYTHUKA AOPiBHIOIOTH 5 CM
i 11 cm. 3HaAWAITH IEPUMETP IIHOTO TPUKYTHHUKA.

534. JIBi cTOpOHU TPUKYTHUKA OOPiBHIOIOTL 2,5 c¢cM i 1,2 cm. fAxum
MOKe OyTH IIepuMeTp TPUKYTHUKA, AKIIO JOBKUHA TPETHOI CTO-
POHU JOPiBHIOE I[iJIOMY YMCJY CAHTUMETPiB?

535. Ilepumerp TpukyTHHKAa HopiBHIOE 30 cMm. Yu mMoKe omHA 3 Iioro
cTopiH gopiBuioBaTu: 1) 14 cwm; 2) 15 cwm; 3) 16 cm?

536. IlepumeTrp TpuKkyTHUKA AopiBHIOE 40 nM. Um Moxke omHa 3 HOTO
cTopin mopiBuioBatu: 1) 21 mwm; 2) 20 mm; 3) 19 om?

{4] 537. Yu icuye TpuxyTHHK 3 mepumerpoMm 20 CM, OfHA CTOPOHA
sAKOro Ha 2 cM Oijbla 3a ApPyry i Ha 4 ¢cM MeHIIIa BiJ TpeThoi?

538. Um icHye TPUKYTHUK 3 IepuMeTpoM 23 CM, OJHA CTOPOHA SAKOTO
Ha 6 cm MmeHIa Bix apyroi i Ha 1 cm Gisbira 3a TpeTio?

©) Bnpabu grs nobmopenns

539. 3uaiigiTe Kyt TpukyTHUKa ABC, SKIO KyT A BTpUYi MEHIINI
Big KyTta B i Ha 15° 6inpmmuii 3a Kyt C.

540. JloBeniTh, 1110 IBa ONPAMOKYTHUX TPUKYTHUKHU Mi’K c000i0 piBHI,
AKINO BUCOTAa, IIPOBEJleHA 10 TiMOTeHy3U, i KaTeT OJHOT'0 TPU-
KYTHHKA JOPiBHIOIOTH BiJIIOBiTHO BHCOTi, IPOBEIEHIiN N0 rimoTe-
HYy3H, i KaTeTy APYyroro TPUKyTHUKA.

XKummeba mamemamuka

541. IlupepbaaT MOPCLKUX KOMIIaciB momijieHo Ha 32 piBHI YacTWHH,
AKi HasuBaioTh pymbamu. CKiJbKHM TpaayciB CTaHOBJIATH
4 pymo6u?

H Tligzomyiimecs go bubuenns Hobozo mamepiany

542. HakpecuiTh Ko0J10 i3 1eHTpoM y Toulli O, pazaiyc AKOro AoOpiBHIOE
25 mm. IIposemiTe miameTrp Kosia AB Ta mosHauTe TOUKy M, 10
HaJEeXKUTDb KOJY.
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1) BumipsaiiTe noB:xkuHy niamerpa AB Ta mopiBHsAliTe i1 3 paii-
ycomMm.
2) BumipaiiTe rpagycuay mipy kyta AMB.

@ Likabi 3aga4i — nomipkyi ogHave

543. Kouuk-cTpubyHerib MOKe II€PEMIIlyBaTHUCA B3JOBXK JaHOIL
npsamoi Ha 4 cm abo 6 cm (y Oyab-AKmil O6ik). Yu 3Molke BiH 3a
KiJIbKa CTPMOKIiB ONMHUTHCS B TOYIli, III0 MiCTHUTBLCS BiJ mouar-
KoBoi Ha Biacrani: 1) 2024 cwm; 2) 2025 cm?

AOMALUHSI CAMOCTIMHA POBOTA N2 4 (8§17 —20)

Koxcne s3asdanua mae no womupu eapianmu gionogideir (A—1I),
ceped axkux auute o0ur € npaguavrum. Obepimv npasubHUil 8apianm
8i0n08ioi.

(£] 1. Tpu KyTH TPUKYTHUKA MOXXYTh JODiBHIOBATH...

A. 20° 20°1 150° B. 30° 100°1i 40°

B. 50°, 60°i 70° I. 60°, 60°1i 61°

2. Y AABC AB > AC. IlopiBusaiiTe £ B i Z C nporo TpuKyTHHUKA.
A./B</ZC bB.«.B=/C

B..B>/ZC I. TOpiBHATU HEMOKJIUBO

3. 3HAUITL APYTUHA TOCTPUIl KYT MPAMOKYTHOT'O TPUKYTHUKA, AKIIO

nepiuii mopiBaioe 40°.

A. 30° B. 40° B. 50° I. 60°

@ 4. OnuH 3 KyTiB TPUKYTHUKA AOPiBHIOE 72°. SHAUIITH CyMy IBOX
IHIMUX KYTiB TPUKYTHHUKA.

A. 98° B. 108° B. 118° I. BHAITU HEMOXKJIUBO

5. 3oBHIIIHIIT KyT MIpW BepIINHI piBHOOEAPEHOr0 TPUKYTHUKA

nmopiBHIoe 140°. 3Ha#AiTH KyT IIPU OCHOBi IIHOT0 TPUKYTHUKA.

A. 40° B. 50° B. 60° I. 70°

6. JIBi cTOpoHM TPUKYTHHKA AOPiBHIOOTH 2,7 cM i 4,2 cm. AKomy

mijomy umcay cantumerpiB HE mosxke mopiBHIOBaTH TpeTs CTOpOHA

TPUKYTHUKA?

A.2cm B. 4 cm B. 6 cm I. 8 cm

@ 7. OnuH 3 TOCTPUX KYTiB NPAMOKYTHOrO TpuUKyTHHKa Ha 30°
MEHIIIUH BiJ Apyroro, a rimoTeHysa TPUKYTHUKA JOPiBHIOE 8 cM.
3HANAITL MEHIIINH 3 MOro KaTeTis.

A.2cm B. 4 cm B. 5 cm I. 6 cm
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8. V TpukyTHUKY ABa KyTH AopiBHOOTE 60° i 50° 3HaigiTe KyT
MidK OPAMMMHU, II0 MICTATHL OiCEeKTPHCHU IIMX KYTiB.

A. 125° b. 115° B. 65° I. 55°

9. Ilepumerp TpukyTHuUKA AopiBHioe 16 cm. Axoro HE moke OyTu
JOB)KHWHA OJHi€l 3 foro cropiu?
A. 8 cm B. 7,5 cm B. 7T cm I. 2 cm

i4 10. BicexTprca KyTa HIpu OCHOBiI PiBHOOEIPEHOI0 TPUKYTHUKA
JOPiBHIOE OCHOBi IILOTO TPUKYTHHKA. SHAWIITL KYT HIPU OCHOBI
I[LOT'0 TPUKYTHUKA.

A. 60° B. 72° B. 84° I. 96°

11. 3oBHiNIHI KyTH TPUKYTHUKA BigfHOCATHCSI AK 3 : 5 : 7. 3HAULITH
MEHIIIUU 3 BHYTPINIHIX KYTiB TPUKYTHUKA.

A. 12° B. 24° B. 60° I'. igma BigmoBigL

12. V nOpAMOKYTHOMY TPUKYTHUKY OAUH 3 KYyTiB AopiBHIOE 60°,
a cyMa MEHIIIOTO KaTeTa 1 MemiaHW, IIPOBENEHOI MO0 TilloTeHys3wH,
nmopiBHIOE 10 cM. 3HAUAITH TiNOTEHY3y TPUKYTHHUKA.

A. 6 cm B. 8 cm B. 10 cm I. 15 cm

YV 3a60anni 13 nompibHo 6cmano8umu 8i0nosioHicmov mixc iHGOp-
Mayierw, nosnaverow yuppamu ma oyxkeamu. Odna 6idnosidv 3aiisa.

@ 13. YV OpAMOKYTHOMY TPUKYTHUKY OAWH 3 TOCTPUX KYTiB
nopiBHIoe 40° VYcraHOBiTH BigmoBimmicTh Mixk Kyramu (1-3) Ta
ixmiMmu rpagycHEuMu mipamu (A-T).

Kymu I'padychi mipu

1. KyT, 1mo yTBOpIOE BHCOTA TPUKYT-

HUKa, IIpoBeJeHa MO0 TilloTeHy3u, i3 A. 45°

OiJIBIITMM KaTeTOM. B, 50°
2. Menmuii 3 KyTiB, I1I0 YTBOPIOE OiceK-

TpHCa MPAMOT0 KyTa 3 TilOTEeHY30I0. B. 65°
3. Kyr wmik mpamMumMu, I1I0 MiCTATh

OicekTpucu NPAMOrO 1 MEeHIIIOro T

TOCTPOT'0 KyTa TPUKYTHUKA.

85°

3ABAAHHA ANA TTEPEBIPKU 3HAHb AO 8 17-20
{Z] 1. Bmaiixite Tperiii KyT TPUKYTHHMKA, AKINO ABa 3 IOro KyTiB
mopiBHIOIOTE 30° i 80°.
2. Hakpecaits A PLK Ta 1ioro 30BHIIIIHi#l KyT IIpu BepminHi P.
140 o}




TpUKYMHUKU. O3HAKU piBHOCMi MPUKYMHUKiB
O

3. 3a AKMMHU ejJeMeHTaMM PiBHI MixK cobooo B E
OPAMOKYTHI TPHUKYTHUKH, 300pakeHi Ha
MaJIOHKY? 3aIluIliTh BiAIIOBiAHI piBHOCTI.

b 50° L 50°
A 3 C D 3 F
(2] 4. Kyr mpu ocHoBi piBHOGEADEHOrO TPUKYTHHKA JOpiBHIOE T1°.
SHaUAITh KYT IIPU BEPIIUHI IIbOTO TPUKYTHUKA.

5. Ha wmanamorky BP — Bucora TPUKYT- B
Huxka ABC, ZABP = 32°, L PBC = 67°
3HalgiTh KyTu TpuKyTHUKa ABC.

A p C

6. JIBi cTOpoHM TPUKYTHUKA NOPiBHIOWOTH 5,2 c¢cM i 6,3 cm. AKomy

HaWOiIBIIIOMY IIiJIOMY YHCJY CAHTHUMETPiB MOKe MOPiBHIOBATU TPETSA

cropoua?

@ 7. OnuH 3 KyTiB TPUKYTHHKA BABiUi MeHIWI Bix apyroro i Ha
16° GinmbiImit 3a TpeTiii. 3HAUAITHP KYTH TPUKYTHHUKA.

8. OnuH i3 30BHIIIHIX KYyTiB TPUKYTHUKA JopiBHIOE 112° 3HAWIITHL BHY-

TPIiMTHI KyTH, HE CYMisKHi 3 HUM, AKITIO BOHU BiTHOCATHCA AK 3 : O.

(4] 9. Y mpamokyrroMy TpuKyTHHKY BCD £ C = 90°, BM — 6icek-
Tpuca TpukyTHUKa, / CBD = 60°. 3Hainits moB:xkuny Karera CD,
arimo CM = 8 cwm.

Hodamxoei éenpasu
10. 3oBHIIIHI KyTH TPUKYTHUKA BigHOCATHCA AK 4 : 5 : 6. 3HAHIITE
BiTHOIIIEHHA BHYTPIMIHIX KYTiB TPUKYTHUKA.

11. Yu icHye TPUKYTHUK 3 HepuMeTpoM 23 CM, OJHA CTOPOHA SKOIO
Ha 3 cM OiJyibIia 3a APYTY i HA 5 cM MeHIIIa Bix TpPeTboi?

BITPABU AAS TOBTOPEHHS PO3AIAY 3

o § 11
(L] 544. Haxpecrnirs npamoxytamit A KLP. 3anuuiirs HasBu Bep-
IIIH, CTOPiH Ta KYTiB I[LOI'0 TPUKYTHUKA.

(2] 545. Oxma croposa TPHKYTHHMKA AOpiBHIOE 18 cM, Apyra cTOpoHA
Ha 6 cm OinpIa 3a meprry, a TPeTA CTOPOHA BABiUi MeHIIa Bif
apyroi. 3HANIITH IePUMeTp TPUKYTHUKA.

o 141




PO34in 3

O

E 546. 3a mOIOMOro0 TPAHCIOPTHPA Ta JiHiHKK 3 MOAIJIKAMHU Ha-
Kpeciaite A MLP, y axkoro ML =5 cm, £ M = 40°, £ L = 80°.

E 547. OgHa cTOpoHa TPUKYTHMKA BIBiUi MeHIIa Bixg apyroi,
a tpetss — craHoBuTh 80 % Big apyroi. 3HAWIITH CTOPOHU TPU-
KYTHUKA, SKIIO0 MOTr0 mepuMeTp AopiBHIOE 46 cMm.

2€] 548. 3maiixirs CTOPOHU tpukyTHUKa  ABC, AKIIO
AB + AC =12 cm, AC + CB =15 c¢cm, AB + BC = 13 cm.

o § 12
{Z] 549. 1) Croponn TpuKyTHHKa JOpiBHIOOTH 3 €M, 7 cM i 8 cm.
3HANOITh CTOPOHU PiBHOTO MOMY TPHUKYTHHKA.
2) Kytu tpukytHuKa nopiBHIOOTL 40°, 60° i 80°. 3HaligiTh KyTH
piBHOTrO OMY TPUKYTHUKA.
550. Uu morKkHa CyMicTHUTH HaKJIAJaHHAM BEPTUKAJIbHI KyTu?

2
i3| 551. Y MoKyTh OyTH PIiBHUMU TPUKYTHUKH, HaANOiJIBIIL CTO-
POHU AKUX He € piBHUMHI?

(4] 552. lano: AABC = AACB, AB = 7 cm, BC = 4 cm. 3HaiiTm:
P,pc-

o § 13
i1| 553. HasBiTh CcHijnbHUI eJeMeHT TPUKYTHUKIB, 300parkeHnx Ha
MaJroHKax 1 Ta 2, i 03HAKY, 3a AKOIO IIi TPUKYTHUKM PiBHI.

C D g

K
/\ A
A B M N (o) M N
\/ C
D P B P
Maun. 1 Mau. 2 Mau. 3 Main. 4

(2] 554. Oosegirs, mo AAOD = A COB (man. 3), axmo AO = CO,
DO = OB.

555. losexmits, mo A MKN = A MPN (man. 4), axkmo / KMN =
=/ PMN i / KNM = £ PNM.

B
{3] 556. Ha mamonky 5 £ MAB = £ PDC,
BA = CD, AK = KD. [oBenith, 10 M
BK = KC. 4 4
M A K D P
Max. 5
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o

557. 1106 3HaiTU BiAcTaHb BiJg IYHKTY A IO HEIZOCSIKHOTO MyHKTY X
(may. 6), Ha Oepesdi mosHauarTh TOoukKM B i C Tak, 100
/ XAB=/ZCABi Z XBA = Z CBA. Toni AX = AC. Yomy?

c
B D
B
Ab B
. D F

\ v 1
X C E
Ma. 6 Maa. 7 Maux. 8

E 558. Ha wmamronky 7 3o0pakermo ¢irypy, v aroi BC = EF,
AD = CF, £ BCF = / EFK. [Nosexits, mo A ABC = A DEF.

E 559. Ha cropornax Kyrta A mosmaueno Touku B i C Tak, 1o
AB = AC. DC 1 AE, BE 1 AD (mau. 8). loBexniTp, I110:
1) BD = CE;
2) AO — GicexkTpuca KyTa A.

o § 14
E] 560. AK — ocHoBa piBHOOeapeHoro TpukyTHuKa AKP.
1) AP = 5 cm. 3maiigits PK. B
2) L/ A = 70° 3Buangits £ K.
561. OcuoBa piBHOOEAPEHOr0 TPUKYTHHKA JOPiBHIOE A C
5 cMm, a OiuHa cTopoHa — 4 cM. 3HAUAITH HepU-
MeTpP TPUKYTHUKA.

(2] 562. Ha mamonxy 9 AB = AD, / BAC = £ CAD. D
Iosexits, mo A BCD — piBHOOeIpEHMUIA. Maui. 9

(3] 563. Ocroa i mpuiernumii 7o Hei KyT OZHOrO pPiBHOGEAPEHOTO
TPUKYTHUKA BiMOBiTHO JOPiBHIOIOTH OCHOBI Ta NPUJIETJIOMY IO
Hel KyTy iHIIOro piBHOOEAPEHOTO TPUKYTHUKA. Yu OyayTh PiB-
HUMU MiX cO000 IIi TPUKYTHUKU?

564. OcHoBa Ta OiuHa CTOpPOHA PiBHOOEAPEHOr0 TPUKYTHUKA BiIHO-
cAThCA AK 3 : 4. 3HAUAITH CTOPOHU IILOT'O TPUKYTHHKA, SKIIO
Moro mepuMeTp AOpiBHIOE 88 cM.

(4] 565. AABC i A ABD piBHOGeApeHi 8i CIiIBbHOW OCHOBOWO AB.

Toukm C i D nexxkaTh mo pisHi 60Km Big mpamoi AB. HoBenits,
mo A ACD = A BCD.
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567.

572.
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o § 15

566. fIx HasMBaIOTL Y TPUKYTHUKY:

1) Bigpisok, 110 cmojsiyuyae Oro BEPIIMHY i3 CepearHOI0 IIPOTH-
JIE’KHOI CTOPOHU;

2) mepueHINKYJISAP, IPOBEeIEeHU 3 TOr0 BEPIIIUHU 0 IPSIMOI, IIT0
MiCTUTBH IIPOTHUJIECKHY CTOPOHY;

3) Bimpisok OicekTpucu KyTa TPUKYTHUKA, IO CIIOJYyYaE Bep-
IIUHY TPUKYTHUKA 3 TOUYKOKI IPOTUJIEKHOI CTOPOHU?

BicekTpuca piBHOOEIPEHOTO TPUKYTHUKA, IIPOBEJEHA 0 OCHOBH,
IOPiBHIOE 5 cM. S3HAUAITh BUCOTY I[HOT'0 TPUKYTHUKA, IIPOBEIECHY
0 OCHOBM; Me[iaHy IIbOT'0 TPUKYTHUKA, IIPOBEIEeHY J0 OCHOBU.

568. Ha masionky 10 Bigpisok NK — mepmiaza N
piBHOOenpeHoro TpukyTHuka MNL 3 oOcHO-
Bolo ML. 3anumiith Tpu IIapu PiBHUX KYTiB
1 n1Bi mapu piBHUX BiJIpidKiB, IO € Ha IITHLOMY
MAaJIIOHKY.

569. AM i A;M, — BiAiOBiIHO MefiaHU PiBHUX
Mix coboro TpukyrHuKis ABC i A,B,C,. loge- M K L
nite, mo A ABM = A A,B,M,. Max. 10

. HoBenitTh, 1m0 B piBHOOEAPEHOMY TPHUKYTHUKY OyAb-AKa TOUKAa

IIPOBeAeHOol 0 OCHOBY BHMCOTH PiBHOBigmaJieHa BiJ KiHIIiB OCHOBU
TPUKYTHUKA.

571. Ha maumoury 11 ~ ABD = / ADB, / CBD = / CDB. Jlose-
niTe, mo BD 1 AC.

B
B
K
A C
M K
D A C
Max. 11 Max. 12

Y piBHOoGeapenomy TpukyTHUKY ABC AB = BC = a cwm.
3 Touku M — cepegunu AB — npoBeaeHO NeprneHIUKYIAp A0 AB,
akuii nepernHae BC B Touri K (man. 12). 3HaHITHL TOBXKUHY
cropoau AC Ta mepumeTrp TpuKyTHuKa ABC, AKINO IIepUMETP
TpukyTHuKa AKC nopiBaioe b cm (b > a).
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Z
3

578.

579.

583.

o § 16
573. Hosenits, mo AABC = ACDA (man. 13), B D
armo AB = CD, BC = AD.
574. CtopoHa OZHOTO PiBHOCTOPOHHBLOTO TPUKYT-
HUKa [JOPiBHIOE CTOPOHI IiHIIIOrO PiBHOCTOPOH-
HBOT'O TPUKYTHUKA. UM MOKHaA CTBepIKyBaTH,

. A C
10 TPUKYTHUKMU PiBHI MiK c0o0010?

] o ) Mai. 13
575. JloBenmiTh piBHiICTH TPUKYTHUKIB 3a aBOMA

CTOpPOHAMM Ta MeJiaHOIo, IIPOBEAEHOI0 M0 ONHiel 3 HUX.

o § 17

576. 3uaigite Kyt C TpurkyTHuka ABC, aKIIo:
1) LA =65° £ B = 29°% 2) L A=37, /B =116°
577. Ha mamoury 14 CK — GicekTpuca piBHOOEIPEHOTO TPUKYT-
Huka ABC 3 ocuoBoio CB. 3HaUIITh:
1) /A, axkmo / KCB = 32°% 2) £ ACK, saxmo £ A = 56°.
Busnaure Bug tpukytHuka ABC 3a croponamu, akmo £ A = 76°,
Z B = 28°,
3a maJoHKOM 15 3HaWAiTH rpagycHy Mipy KyTa X.

A

C B
Maux. 14 Mai. 15

580. OguH 3 KyTiB TpuUKyTHHUKAa AopiBHoe 60° a gBa immmx
BigHOCATHCA AK 2 : 3. S3HAUIITE I[i KyTH.

. 3HAUOITh KYyT Mi)K ABOMAa OPSAMUMM, III0 MICTATh MeIiaHM PiB-

HOCTOPOHHBLOI'O TPUKYTHHKA.

582. BicekTpuca ogHOrO 3 KYTiB TPUKYTHUKA YTBOPIOE 3 BUCO-
TOI0, IIPOBENEHOI0 3 Tiei camoi BepmIumHH, KyT 16°, a MeHIIn
3 OBOX iHINMX KYTiB TPUKYTHUKAa AopiBHioe 50°. 3HalgiThL HEBIi-
JOMi KyTU TPUKYTHUKA.

3HaAHIITh I'PagyCHY Mipy KyTa TPUKYTHUKA, AKIIO BiH:
. 1 . . . .
1) mopiBHIOE 5 BiJl cyMU rpagyCHUX Mip ABOX iHINIMUX KYTiB;

2) Ha 40° MeHIIUH Bif cyMH ABOX iHIIMX KYTiB.
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O
¥ piBHOOenpeHomy TpuKyTHUKY ABC 3 ocHOBOI0O AB IIpOBeIEHO
bicexTpucy AK. 3HANIITH:

1) £ B, axmpo £ AKB = 60°; 2) /C, axmpo £ AKC = 111°.
o § 18

585. Haxkpeciits A MNK Ta 110 OTHOMY 30BHIIITHBOMY KYTY IIPU
KOJKHIN BepIINHi ITbOTO TPUKYTHUKA.

586. 30BHIIIHIN KyT IpPM OCHOBiI PiBHOOEAPEHOI'0 TPUKYTHHKA
nmopiBHioe 150°. 3HaWAITH BHYTPIIIHI KyTU TPUKYTHUKA.

OmuH 3 KyTiB TpuKyTHHUKAa OopiBHioe 80°. Uum Morke 30BHIiMIHil
KYT TPUKYTHUKA, He CYMiKHUNA 3 HUM, JOPiBHIOBATH:

1) 102° 2) 80°; 3) 75°?

588. 3oBHIIIHI KyTVM Ipy ABOX BEPIIMHAX TPUKYTHUKA OOPiB-
HIoTh 115° i 137°. 3HaiigiTh rpagycHy Mipy 30BHIIITHBOTO KyTa
IpU TPeTiii BepIInHi.

OmguH 3 KyTiB TPUKYTHMKA [IOPiBHIOE IIOJIOBHHI B30BHIIITHHOT'O
KyTa, He cyMikHOro 3 HuUM. JoBemiTh, IO TPUKYTHUK —
piBHOOEAPEHUIA.

IIBa BHYTPIIIHIX KyTHM TPUKYTHUKA BigHOCATBCA #AK 2 : 3,
a 30BHIIIHIN KyT TpeThoro Kyrta mopiBHioe 140° 3HaumiTh KyTH
TPUKYTHUKA.

591. Cyma BHYTpPilIHIX KyTiB piBHOOEAPEHOr0 TPUKYTHUKA

pasoM 3 OmHUWM i3 B30BHIIIHiIX KyTiB mopiBHioe 260°. 3HANIiTH
rpaaycHi Mipy BHYTPINIHiX KYTiB TPUKYTHUKA.

. lloBeniTh, 1110 He iCHye TPUKYTHHKA, ¥ AKOMY 30BHIIIHI KyTH

Ipu KOXKHi 3 BepminH Oiabmri 3a 120°.

593. BuyTpimuiii KyT TPUKYTHUKA IOPiBHIOE Pi3HUIII 30BHIiIII-
HiX KyTiB, He cyMiKHUX 3 HuM. [loBemiTb, 10 TPUKYTHUK —
IPAMOKYTHUH.

Ho § 19

594. VKaxiTh yMOBU, 3 SKUX BUILJIMBAE PiBHICTHL ABOX IIPSIMO-
KYTHUX TPUKYTHUKIiB:

1) xaTeT OLHOrO TPUKYTHUKA JOPiBHIOE KaTeTy APYTOT'0 TPUKYT-
HUKA;

2) KaTeT i mpuJIersinii 10 HbOT'O TOCTPUH KYT OJHOT'O TPUKYTHHUKA
IOPiBHIOE KaTeTy i NMPUJIErJIOMY [0 HBOTO TOCTPOMY KYTY IPY-
roro TPUKYTHHUKA;

3) ABa TOCTPUX KYTHU OTHOTO TPUKYTHUKA JOPiBHIOIOTH JBOM
TOCTPUM KyTaM IPYyTroro;

O
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596.

598.

599.

600.

602.

603.

4) KaTeTr i rimoTeHysa OZHOTO TPUKYTHUKA MOPiBHIOIOTH KaTeETy
i rimoTenysi mpyroro.

595. V npamoxkyTHOMy TpuKyTHUKY MKP / K = 60° (ma. 16).
SHAUIITE:

1) /£ M; 2) PK, axkmio MK = 24 cwm;

3) MK, sxmo PK = 30 mm.

Ha mamroonry 17 £/ B = £ P = 90° CA — Oicekrpuca ryra C.
Hoenits, o A ABC = A APC.

M B
A/Q\ )
» V
P K p
Maux. 16 Maxi. 17

597. 3HaUAITh TOCTPI KYyTH HNPAMOKYTHOTO TPUKYTHUKA, AKIIO
ixHi rpagycHi mipu BigHOCATHCA AK 7 @ 3.

3 BepIIUHU OPSAMOTO KyTa IPAMOKYTHOTO TPUKYTHUKA ITPOBE-
IeHo OiceKTpucy i BuCOTy, KYyT MiK axumu 15°. 3HaigiTh roctpi
KYTU TPUKYTHUKA.

Y npamorytHomMy TpukyTHuKy ABC AC = BC. 3HaigiTh I0B-
KUHY TilIOTeHYy3U, SAKIIO0 BHUCOTa, IPOBeleHa /0 Hei, MOPiBHIOE
5 cm.

SHANOITh KYyT MixK OiceKTpumcaMM T'OCTPUX KYTiB HPAMOKYTHOIO
TPUKYTHUKA.

601. YV mpaMOKYTHOMY TPUKYTHHKY KareT 24 CM 3aBIOBKKU
nmpuadrae g0 kyra 30°. 3HaigiTes OiceKTpHCy APYroro rocTporo
KyTa TPUKYTHHKA.

Kyt nipu BepiuHi piBHOOEIPEHOT0 TPUKYTHHKA AopiBHI0OE 120°,
a BHCOTa, IIpoBeleHa OO0 OiUuHOI CTOPOHU, — @ CM. SHAUIITH
OCHOBY TPUKYTHHKA.

Meniana, mpoBesieHa 0 TiIIOTeHY3U MPAMOKYTHOIO TPUKYTHUKA,
mopiBHIOE 10 cM i minuTh mpaAMuili KyT y Bigmomremui 1 : 2.
3HaUIITh TinOTEeHy3y Ta MEHIIUHA KaTeT TPUKYTHUKA.

604. JloBeniTh, 1m0 B HEPiBHOOEIPEHOMY HNPAMOKYTHOMY TPHU-
KYTHUKY OicekTpumca HpAMOro KyTa MiJIUTh KYT Mi’K BHCOTOIO
i memiaHOI0, ITPOBEIEHNMU 3 Ti€l caMol BepIIMHM, HaBIILJI.
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o § 20

605. JIBi cTOpoHU TPHUKYTHHKA OOPiBHIOIOTHL 5 ¢cM i 8 cm. Um

MOJKe TPeTsl CTOPOHA TPUKYTHUKA HOPiBHIOBATU:

1) 2 cm; 2) 3 cm; 3) 6 cm;

4) 10 cwm; 5) 13 cwm; 6) 15 cm?

606. [IBi cTOpOHM TPUKYTHHKA AOPiBHIOIOTHL 5,2 cM i 8,7 cwm.

AxoMy HalMEHIIOMY IIiJIOMY UYHCJY CAHTHMETPiB MOKE IOPiB-

HIOBAaTHU TPETS CTOPOHA i sKOMY HaiObiIbIIIOMY?

607. Ha croponax AB i AC tpuxkyTHuka ABC mo3HAYe€HO TOUKU

D i E, npuuomy Touka D — cepenuna AB, AE = 6 cm, DE = 4 cMm.

Yu moxke moB:kuHaA cTopoHu AB mopiBaioBatu 21 cm?

. BHANOITh CTOPOHY PiBHOOEAPEHOr0 TPUKYTHUKA, AKIIO ABi iHIIi

CTOPOHU MOPiBHIOIOTH:

DD4cmi T cmg 2)5cmi 2 cm; 3) 12 cm i 6 cm.
609. IlepuMmeTp piBHOOEAPEHOrO0 TPUKYTHHKA JOpPiBHIOE 51 cM,
a IBi MOro CTOPOHM BigHOCATHCA AK 3 : 7. 3HAUAITH CTOPOHU
TPUKYTHUKA.
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TonobHe 6 posgini 5

v TpuxkyTHUK — (Qirypa, SKa CKJIAJAETLCA 3 TPHOX TOUYOK, IO HE
JieXKaThb Ha ONHiM mpAMili, 1 TPhOX BiIPidKiB, AKi CIOJyUYalOTh IIi
TOUYKHU.

v’ TeomerpuuHi Girypu — piéni mix co6010, SKIIO X MOMKHA CyMi-
CTUTHU HaKJIaJaHHAM.

Ilepwa o3nakrka pienHocmi mpurkymHuukie. Ikmo aABI cTopoHH i
KYT Mi’k HUMH OTHOTO TPMKYTHHUKA HOPiBHIOIOTH BiIIIOBiTHO TBOM
CTOPOHAM i KyTy MiK HUMH iHIIOTO0 TPMKYTHHKA, TO TaKi TPUKYT-
HHMKH PiBHI MisK c00010.

pyeza o3naxa pienocmi mpuxkymuukie. SIKmO cTopoHa i aBa
IPUJIETJIUX O0 Hel KyTHM OJHOT0 TPUKYTHHUKA TOPiBHIOIOTH Biamo-
BiJTHO CTOPOHI i TBOM NIPUJIETIIUM 0 Hel KyTaM iHIIOTO TPUMKYTHHU-
Ka, TO TaKi TPHKYTHUKM PiBHI MiK co00r0.

Tpemas o3nakxa piéHocmi MPUKYMHUKIE. SIKIO TpU CTOPOHU Of-
HOTO0 TPUKYTHHUKA BiIIOBiTHO MOPiBHIOIOTH TPHOM CTOPOHAM iH-
IIOT0 TPUKYTHHUKA, TO TAaKi TPMKYTHUKM PiBHI Mix c00010.

v TPUKYTHUK piBHOOENpEeHMii, SKII0 B HLOI'O ABi CTOPOHM PiBHI.

v TPUKYTHUK, YCi CTOPOHM AKOI'0 MAIOTh Pi3Hi JOBKWHU, — Pi3HO-
CTOPOHHI.

v/ TPUKYTHHAK PiBHOCTOPOHHIN, AKII[0O B HHOI'O BCi CTOPOHM piBHI.

BJTACTUBICTb KYTIB PIBHOBEOPEHOIO TPUKYTHUKA
Y piBHOOEApPEHOMY TPUKYTHUKY KYTH IIPU OCHOBi piBHI.

O3HAKA PIBHOBEOPEHOIO TPUKYTHUKA
SAKI0 B TPUKYTHHMKY OBa KYTH MiK C000I0 piBHiI, TO BiH
piBHOOGEIpPEHUI.

v Meniana TPUKYTHUKA — Bifpi30K, IO CIIOJIyYaE BEPIINHY TPU-
KYTHUKAa i3 cepeauHOI0 MPOTUJIEIKHOI CTOPOHU.
v BicekTpuca TPUKYTHMKA — BiApi3oK GiCeKTpHMCH KyTa TPUKYT-

HUKAa, IO CIIOJIyYa€ BEPIIUHY TPUKYTHUKA 3 TOUKOIO ITPOTUJIENK-
HOI CTOPOHM!.
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v Bucora TpUKYTHUKA — MePIeHIUKYIAP, IPOBEIeHUH 3 BepIINHU
TPUKYTHUKA [0 IPAMOI, III0 MiCTHUTEL HOr0 IIPOTUJIECKHY CTOPOHY.

BITACTUBICTb BICEKTPUCK PIBHOBEOPEHOIO TPUKYTHUKA
Y piBHOOEApPEeHOMY TPUKYTHHMKY OiceKTpuca, mpoBeldeHa I0 0C-
HOBH, € MeJiaHOI0 i BUCOTOIO.

Cyma kyTiB TpukyTHUKA nopiBHIOE 180°.

v/ 30BHIIIHIA KYT TPHUKYTHMKA — KYT, CYMIKHHI 3 KYTOM IILOT'O
TPUKYTHUKA.

BJTACTUBICTb 30OBHIWLWHBOIO KYTA TPUKYTHUKA
SOBHIIIHINA KYT TPUKYTHHKA TOPiBHIOE CyMi IBOX BHYTPIIIHiX
KYTiB, He CyMisKHUX 3 HUM.

Y TPpUKYTHUKY:
1) mpoTu GiJIBIIIOI CTOPOHU JIEMKUTH OiJIBIIUN KYT;
2) mpoTu OiJIBIIOro KyTa JIeXKUTH OijJbIlla CTOPOHA.

v' CTOpoHA MPAMOKYTHOI'O TPUMKYTHHUKA, KA JEKUTL IIPOTHU IIPHA-
MOr'0 KyTa, — 2inomeny3a, a Bl iHIIII CTOPOHU — Kamemu.

BITACTUBOCTI MPAMOKYTHUX TPUKYTHWKIB

1. Cyma rocTtpux KyTiB IPAMOKYTHOTO TPUKYTHUKA TOPiB-
Hioe 90°.

2. I'imoTenysa IPAMOKYTHOIO TPHUKYTHMKA OiJIbIlla 3a OyAb-IKUi
3 Oro KaTeTiB.

3. KareT mpsaMOKYTHOIrO TPHUKYTHMKA, IO JEXKUTL IIPOTH KyTa
30°, mopiBHIOE MOJIOBMHI TillOTEeHY3MH.

4. K110 KaTeT IPAMOKYTHOT'O TPUKYTHUKA JOPiBHIOE IOJIOBUHI
rimoTenysu, TO KyT, IO JE€KHUTHb IIPOTU ITHOTO KaTeTa, JOPiBHIOE
30°.

5. ¥V OpsaMOKYTHOMY TPUKYTHUKY MeIiaHa, IIPOBeIdeHa M0 Tillo-
TeHYy3U, JOPiBHIOE IIOJOBUHI IimoTeHy3uU.
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O3HAKW PIBHOCTI MPAMOKYTHUX TPUKYTHWKIB

v AKIIo KaTeTu OJHOrO MPAMOKYTHOTO TPUKYTHHKA BiAIo-
BiTHO MOPiBHIOIOTH KaTeTaM iHIIIOr0, TO TaKi TPUKYTHUKM PiBHI
Mix co0010.

v SKIo KaTeT i IpUIerInil 40 HbOTO IM'OCTPUI KYT OJHOI'O IIPSIMO-
KYTHOT'O TPUKYTHHKA BiJANOBiTHO [MOPiBHIOIOTH KaTeTy i Hpu-
JIETJIOMY IO HBOT'O KYTY 1HITIOTO, TO TaKi TPUKYTHUKU PiBHI MixK
c00010.

v' fIxmio rinoreHysa i rocTpuii KyT OZHOI'O IPAMOKYTHOI'O TPUKYT-
HUKa BiJMOBiJHO JOPiBHIOIOTH T'iOTEeHY3i M rocTpoMy KYTy iH-
IIIOT0, TO TaKi TPUKYTHUKU PiBHI MiK co0or0.

v/ AKIo KareT i IPOTHIEKHUI HOMY KYT OZHOIO IPAMOKYTHOTO
TPUKYTHUKA BiJIOBiZHO MOPiBHIOIOTH KaTeTy i IPOTHJIEKHOMY
oMYy KYTY iHITIOTO, TO TaKi TPUKYTHUKU PiBHI MiK c00o010.

v dKmo xarteT i rimoreHysa OZHOIO IPAMOKYTHOI'O TPUKYTHHUKA
JOPiBHIOIOTH BiAIIOBiZHO KaTeTy i rimorenysi iHIIOro, TO Taki
TPUKYTHUKHU PiBHI MiK co6oro.

HEPIBHICTb TPUKYTHUKA
KosxHa cTopoHa TPUKYTHHKA MEHIIIA BiJ] CYMM JBOX iHIIIHNX HOT'0
CTOpiH.
KoxHa 3i cTOpiH TPUKYTHUKA OiJbIIa 3a Pi3HUIIO ABOX iHIIIMX
MOro CTOpiH.
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KOJ1IO | KPYT

Y ybomy po3dini eu:

©® npuragaeTe MOHATTS Kona, Kpy-
ra Ta iXHiX enemMeHTiB;

® o3HaMoMMUTeCA 3 [MOHATTAMMU
OOTUYHOI OO KoJla, cepefUHHOro
nepneHaukyndpa Qo Bigpiska,
Kona, onMcaHoro HaBKOSIO Tpu-
KyTHUKa, | Kofa, BMMCAHOro
B TPUKYTHUK, LEHTpanbHOro Ta
BMUCAHOro KyTa; MOHATTAM reo-
METPUYHOIO MiCLIS TOYOK;

® HaBuYMUTeCHA 3acTocoByBaTn
O3Ha4YeHHs Ta BMACTUBOCTI A0
pO3B’'A3yBaHHS 3a4ay.
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Kono i kpy2

§ 21. Kono i kpyr

Kono Ta noro enemMeHTU

4 )

~ Konom Ha3uBalOTh reoMeTrpuuny (irypy, akxa cmmnaencaJ

N

3 yCiX TOYOK ILIOI(WHM, PiBHOBIINAJEeHHMX BiJ AaHOI TOYKH.

ITio Tourky Ha3UBAIOTH WeHMPOM Koaa. Biapisok, 1o crosydae
IIeHTD 3 OyIb-AKOI0 TOUKOIO KOJIa, Ha3MBaOTh padiycom.

Ha wmanoHKY 300paskeHo KOJIO i3 IIEHTPOM
y Tourmi O i pagmiycom OK. 3 o3HaAueHHA KoOJIa
BUILJIUBAE, MIO BCi pajiycu OAHOTO I TOTO CaMOIO

KoJla MalOTh OJHAKOBY [HOOB:KHUHY. Pamiyc KoJa 'K
K:'3313131/1‘1611?1 II03HAYAIOTh OYKBOIO 7. y

W IHarmo: O— nenrp xona, £ LKM = 25° (quB. mai.).
: dumatitu: £ MOL.

- Po3g’asanna.
1) Ockinmbku Touka O — IIEHTP KoJia, TO
OK = OM (ak pagiycu). Tomi A KOM -
piBHOGeapeHuii, otike, L M = £/ K = 25°.
2) / MOL - goBuimmin gaa A KOM,
TOMY 3a BJIACTUBICTIO 30BHIIIHBOTO KYyTa
LZMOL=/K+ /M = 2-25°=>50°
Bionoegidv: 50°.

Bigpisok, 1o cmoayuae ABI TOUKHM KoJjia,
Has3WBalOTh Xx0pdorw. Xopay, IO IPOXOJUTH
yepe3 IEHTDP KOJa, HAa3WBAaIOTL diamempom. [0}
Ha wmamaonxky 21.1 Bigpisoxk MN € XopHoio
KoJa, a Bigpisok AB — #oro miamMeTpoM.
Ockinsku AB = OA + OB, npuxoauMo 0 BHC-
HOBKY, IIIO JOBXKHWHA JiaMeTpa BABiui OijbIima

3a JIOBXKUHY pajiyca. Mau. 21.1

q HiameTp kona 3asBuyan nosHavawTb bykBot d. Omxe, d = 2r. Kpim
© TOro, LUEeHTp Kona € cepeauHoto Byab-aKkoro giameTpa.
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O
Koso ma marmepi 300pa’KyioTh 3a TOIOMOI'OI0 MUPKYJIa (maj. 21.2).

Ha wicmeBocTi g7a moOyZoBM KoJia MOYKHA BHKOPUCTATH MOTY3KY
(maa. 21.3).

Max. 21.2 Max. 21.3

BnactuBocTi enemMeHTiB KONa
PosriissHeMo meaKi BJIAcTHBOCTI ejIeMeHTiB KoJja.

G-‘ Teopema 1 (mpo mopiBHAHHA giamerpa i xopau).
Hiamerp € HauGiabImIO 3 XOpI.

Ilogedenns. Hexait AB — [OOBiIBHHEH ngiameTp
KoJia, pajiyc akoro mgopiBuioe r, a MN — BigMmimma
Big miamerpa xopza KoJja (amuB. maJ.). loBememo, 1o
AB > MN.

AB = 2r. Y tpukyTHUKY MON, BUKOPHUCTOBYIOUU
HepiBHiCTH, TpuUKyTHHKA, MaemMo MN < MO + ON.
Or:xke, MN < 2r. Tomy AB > MN. Teopemy moBezeHO. ®

Hexait Touka P He Haae:xuThb Bigpisky AB. Toxi kyr APB Hasu-
BaIOTh KYMmom, nid axum 6idpizox AB eudno 3 mouxu P (man. 21.4).

(I Teopema 2 (Ipo KyT, i AKKM BHAHO JiaMeTp 3 TOYKH KOJA).
HiameTrp 3 Oyab-AKOI TOYKM KOJA BHIHO I MPAMHM KYTOM.

Jloeedenns. Hexait AB — miamerp KoJia, a P — P

IoBimbHA TOuKa KoJa (maJs. 21.4). IoBememo, 110 /‘ P
ZAPB = 900. AN

1) ¥V tpurytuury AOP AO = PO (ax papaiycnu).
Tomy A AOP — piBHOGenpenuii i ~ OAP = / OPA. yB
2) Anajoriuno ~ OPB = Z OBP.
3) Or:xke, LAPB = /A + /B. Anme x
y NAPB: Z/APB + /A + /B = 180°. Tomy Mau. 21.4
ZAPB + ZAPB = 180° 2£ZAPB = 180%
Z APB = 90°, Teopemy moBemeHO. W
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@ Teopema 3 (BracTuBicTh AiameTpa KoJia, NEPOEHIRKYJIAD-
HOTO [0 XOPZAH).
HiameTp K04, NEPHEHUKYISPHUN A0 XOPAH, ALATH 1 HABHIIL

Ilogedenns. Hexait AB — miametp Kosa, MN — Bigminua Bim mia-
meTpa xopaa kKosaa, AB | MN (nuB. mau.). [loBegemo,
mo ML = LN, ge L — Touka niepetuny AB i MN. A

A MON - piBuoGenpenuii, 6o MO = ON (ak
paniycu), OL — iioro BucoTa, ITPOBeIeHa 0 OCHOBH. sl
Tomy OL e Tako:x i mexmianoro. Ot:xke, ML = LN.

Armio xopma MN € pgiamMmeTpoM KoJia, TO TBEp- B
M'KeHHSI TeOpPeMU € OUeBUIHUM. TeopeMy JOBeIeHO. M

N

@ Teopema 4 (BnacTusicTh AiameTpa KoJja, IO IPOXOAHUTEL Uepes
CEPEenUuHY XODAH).
JdiameTp KoJjia, IM0 NPOXOAUTH Yepe3 CepeauHy XOpaH, AKa
He € JiaMeTpoM, NMePNeHAUKYJIAPHHM HO0 II€i Xopau.

Ilosedenns. Hexaii giamerp AB IIPOXOAUTH A
yepe3 Touky L — cepemmuy xopau MN, sxa He
e nmiamerpom KoJja (mzuB. MmaJ.). IloBememo, II10
AB 1 MN. 0

A MON - piBHOOGeapenuit, 60 MO = NO (ak / \\
| _H/N

paniycu). OL — meniaHa piBHOOEIPEHOTO TPUKYT- Jf
HHUKAa, mpoBedeHa Jo ocHoBu. Tomy OL € Taxok
Bucoror. Orxe, OL 1. MN, a romy i AB | MN. B

Teopemy moBeaeHO. M

h

Kpyr Ta noro enemeHTtun

KoJsio pazoM 3 1i0or0 BHYTPIIIHEOK 00JACTIO HA3HBAIOTH mpyzom.)

Ha manroonky 21.5 3o00paxkeHo KpyT.

Ilenmpom, padiycom, OJdiamempom, Xxopdow Kpyza
Ha3MBAaIOTh BiJIIOBigHO IIEHTP, pajmiyc, AiaMeTp, XOpPAY
KoJIa, sSIKe € MerKel IIbOro Kpyra.

Max. 21.5

@ LLlo HasnBaloTb KOMoOM; LIEHTPOM Kona; pagiycoM kona? O Akvi Bigpi3ok Ha3MBaKTb
X0opaoto Kona, a akuin — giametpom kona? O Lo HasmeatoTb kpyrom? O Cchopmyniton-
Te Ta AOBefiTb TEOpPeEMM NPO BNACTMBOCTI ENEMEHTIB Kona.
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§ Fosb aximo 3agaui ma buxonaime bnpabu

=

611.

612.

613.

614.

615.

617.

618.

619.

620.

621.
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610. (VcrHo.) Touka O — nieHTp Koia (maJg. 21.6). AKi 3 BigpiskiB
Ha MAaJIIOHKY €:

1) xopgamu KoJia;

2) miameTpamMu KoJja;

3) paxmiycamu koJia?

3HangiTh Ha MaJOHKY 21.6 xopay, IIIo
IIPOXOAUTH Uepes IeHTpP KoJa. K Hasu-
BalOTh TaKy Xopay?

O6uuciiTh giamMeTp KoJia, AKIIO IHOTO
paziyc mOpiBHIOE:
1) 4 cm; 2) 3,7 oM.

3HaAHIITh giaMeTp KoJjia, SKII0 MOoro pagiyc HOPiBHIOE:

1) 7 mwm; 2) 4,8 cMm.

3HaugiTh pamiyc KoJja, AKII0 HOro giamMeTp JOPiBHIOE:

1) 8 owm; 2) 2,6 cMm.

O6uncIiTh pagiyc KoJja, AKIIO0 HOro giaMeTp JOPiBHIOE:

1) 18 cwm; 2) 3,8 mm.

616. HakpecaiTe Kos0, pagiyc sikoro mnopiBHioe 4 cm. IIpoBeniTh
y upomy gpiamerp MN rta xopay MK. 3uaiigite £ NKM.
Haxpecaits Kojio, pazgiyc akoro mopiBHiOE 3,6 cm. IIpoBemith
y Hbomy gniamerp AB Ta xopay BD. IlepeBipTe 3a 10ImoMoro:o
KOCHUHIIS UM TPAaHCIOPTHPA, 10 £ BDA — nmpaMmuii.

YcepenuHi KoJia B3STO OOBLJIBHY TOYKY, BiIMiHHY Bij IeHTpA.
CkinpKu miaMeTpiB i CKiJIBKK XOpJ MOYKHA IIPOBECTH UEpPe3 ITI0
TOUKY?

Ha xoixi B3aro moBinbHY TouKy. CKiJIbKM giaMeTpiB i CKiJIbKM
XOpA MOKHA uepes3 Hel mpoBecTu?

Pagiyc xosna mopiBaioe 5 cm. Uu Moxke Xopza IILOTO KoOJIa JOPiB-
HIOBaTU:

1) 2 cm; 2) 5 cm; 3) 7 cm;

4) 9,8 cwm; 5) 10,2 cm; 6) 1 mm?

Pagiyc xosa mopiBHIOE 4 nM. Un MoKe Xopjga IILOTO KOJIa OOPiB-
HIOBaTU:

1) 1 om; 2) 4 mwm; 3) 6,7 mm;

4) 7,95 mwm; 5) 8,3 mwm; 6) 1 m?
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622.

¥ koxi npoBeneno miamerpu AB i CD (man. 21.7). HoBenirs, 1110
A AOD = A BOC.

M

B

A O . B

C Iz A A
Mam. 21.7 Max. 21.8 Mamn. 21.9 Maxn. 21.10
623. ¥V Komi i3 meaTpom O mposegeno xopau MN i PK ta giamerp PM.
/ POK = / MON (man. 21.8). [losexite, 1mo A MON = A POK.
624. Ha mamionky 21.9 Touxa O — meHTp Koja. SHAHLITh IpalycHy Mipy:
1) kyra O, akmopo £ A = 52° 2) kyra B, akmio £ O = 94°.
625. Ha maaoHKYy 21.9 Touka O — LeHTp Koja. SHAHAITH IpagycHY

=]

627.

628.

629.

630.

632.
633.

Mipy:

1) kyra O, akmio / B = 48° 2) ryta A, akmo £ O = 102°.
626. Ha mamonky 21.10 Touxka O — meHTp KoJa, £ COA = 32°
3ualingite £ CBA.

Ha masonrky 21.10 Touka O — neuTp koaa, £ BCO = 18°, 3uaii-
mite / AOC.

Hamo xoso paxmiycom 5 cm. 1) IIpoBexiTs y HbOMy Xopay 6 cm
3aBHoBKKHI. CKIIBKM TaKMX XOPJ MOKHA IIPOBECTH?

2) Touka A Hamexkuth manomy kKoay. Ckimbku xopn 6 cMm 3aB-
JMOBXKKHU MOKHA IPOBECTH 3 JAHOI TOUKMI?

Y koxai ma mammouKy 21.11 AB — giamerp, M
ZABM = 60°, BM = 5 cMm. 3HaiIiTh giamMeTp
KoJIa. 60

. ) A . B
Y kouai Ha madioHRY 21.11 AB — giamerp,
ZABM = 60°, AB =18 cm. 3HaigiThL O0B-
JKUHY xopau MB.

631. [loBeniTh, IO KOJM XOPAU PiBHOBiAAa- Mazx. 21.11

JIeH1 BiJl IleHTpa KoJia, TO BOHU Mi’K co00i0 piBHi.
HoBeniTh, 1110 PiBHI XOpAM KOJa PiBHOBiAAaJeHl BiJ oro meHTpa.

Xopzaa KoJa mepeTuHae ioro giamerp mig kytom 30° i mimuThes
JiamMeTpoM Ha Biapisku 4 c¢cM i 7 cM 3aBIOBKKHU. SHAUIITH Bin-
CTaHb BiJ KiHITiB XOpAau IO IIPAMOI, III0 MIiCTHUTHL AiaMeTp KoJia.
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©) Bnpabu grs nobmopenns

634. IlobynyiiTe npsamy a, Touky M Ha BigctaHi 3 c¢cMm Bim mpamoi Ta
Touky N Ha BiactraHi 2 cMm Big mpsamoi Tax, miobd Bimpisok MN
IepeTuHaB IPAMY.

635. J[IBa piBHUX MiK C000I0 TynmMX KYTH MAalOTh CIIiJILHY CTOPOHY,
a nIBi iHIII CTOPOHU B3a€EMHO TMEPHEHAUKYIAAPHiI. SHAUIITH I'pa-
IyCHY Mipy TyHmoro Kyra.

636. [loBeniTh PiBHICTHL ABOX T'OCTPOKYTHUX PiBHOOEAPEHUX TPUKYT-
HUKIiB 32 OCHOBOIO i BUCOTOIO, IPOBEIEHOIO O 6iYHOI CTOPOHM.

XKummeba mamemamuka

637. CKinmbKu mOTPiOHO POOITHMKIB AJIs ImepeHeceHHA AYOO0BOI OAJIKK
posmipom 6,5 M x 30 cm x 45 cm? KoskeH poOiTHUK MOKe Hin-
HATA B cepegubomy 70 kr. IlinsHicTs ay6a — 810 Kr/m3.

@ Likabi 3agaui — nomipkyi ogHave

638. Y KopoOr1i mokoJanHi IIyKepKy KBaApaTHOI (DOPMU BHUKJIALEHO
y BUIVIAA1 KBajgpaTra B oguH miap. Mapifika 3’ijia Bci IIyKepKH 1o
nepuMeTpy KBajzpara — Bcboro 20 mykepok. CKiJIBKH ITyKEpOK
3aJIUIINJIOCh Y KOPOOI[i?

§ 22. loTuyHa Ao Kona, if BNacTUBOCTI

B3aeMHe po3MiweHHs npsaMoi i kona

Posriasmemo B3acMHe PO3MIINIEHHSA IIPAMOI i KoJa.

IIpama i KoJ0 MOMKYTH MaTH nOBi cmijgbHi Toukum (MaJsa. 22.1),
OOHY cHinbHY TOUKy (Majy. 22.2) abo He MaTH CILIbHUX TOYOK
(mau. 22.3).

0]
a
Max. 22.1 Man. 22.2 Maxn. 22.3
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o

IIpamy, Aka Mae OBi CIiJIbHI TOUKM 3 KOJOM, HAa3WBAIOTH CiYHOM0.
Ha magronxky 22.1 OK — BigcraHpb Bif 1meHTpa KoJja — Touku O — 10
ciunoi. ¥V mpamorkyTHOMY TpuKyTHUKY OKA cropona OK € karerowm,
a AO — rimorenysor. Tomy OK < OA. Or:ke, 8idcmaHb 8i0 uenmpa
Koaa 00 ciynol meHwa 6i0 padiyca.

Jlomuvwrnoio K0 KOJNa HA3MBAIOTH IIPAMY, AKA MA€ 3 KOJOM JIHIIe
oany cuinsHy TO4Ky. I[10 TOYKY Ha3WBAIOTH MO%*K0OI0 OOmuKy.

Ha mamn. 22.2 opama a — goTuuHa 10 KoJja, K — ToOUKa JOTHUKY.

SKIIo mpAMa i Kojlo He MaloTh CIiJIBHUX TOYOK, TO Bimcrtanb OK
Oinpia 3a pagiyc kKoma OA (mag. 22.3). Biocmanb 8i0 uenmpa KoaLa
00 npamoi, AKa He nepemuHae ye Koao, biavuia 3a padiyc.

Bnactusictb gotnuHoi

(I Teopema 1 (BnracTHBICTH ZOTHYHOL).
JoTHaHA 0 KOJa € NMePHeHAMKYJAPHOIO 10 paaiyca, AKUi
TNMPOBEJIEHUH B TOYKY JOTHKY.

Hogedenns. Hexail nmpama a TOTUYHA 0 KOJa
i3 merTpom y Touri O, Touka K — TOUKa JOTUKY
(nmB. mau.). [loBegemo, mo a 1 OK. o)
IIpunycTumo, 1Mo IpsSMa a He € IMepPIeHIUKY-
aapuoio g0 OK. IlpoBememo 3 Touku O meprneHau- A
Kkyaap OM no npamoi a. Togi OM — karer npsamo- <
KyTHOro TpukyTHuUKa KOM. OCKiIbKH y IpsaMoi
3 KOJIOM JINIIIe OfHa choijgbHa Touka K, To Touka M, IO HAJEKUTh
OpAMif a, JeXuTh mo3a KomoM. Tomy moB:kmHa Bigpiska OM 6Ginbima
3a JOBXKUHY Bimpiska OA, akuii € pagiycom xoJsa. Ockinsku OA = OK
(ak pagiycu), To OM > OK. Ane, 3a nmpunyineasaam, OM — KareT mps-
MokyTHOTO TpuKyTHUKAa KOM, a OK — #oro rinorenysa. Ilpuiimmim 1o
IPOTUPIUYA 3i CHiBBiAHOIIIEHHAM MiK KaTeTOM i TilOTeHYy30I0 IIPAMO-
KyTHOro TpuKyTHHuKAa (auB. § 19, Bractusicts 2).
Om:xe, HaIlle MPUIYIIEHHA € HeIpaBUJIbHUM, TOoMY a | OK.
Teopemy noBemeHo. W

M K

Hacnizox. Bigcrans Bifg meHTpa KoJia O JOTHYHOI A0 IBOTO
KOJIa JOPIBHIOE pajaiycy KoJa.

o 159




PO34iIN 4

O

m IIpama AK portukaerbcsas a0 KoJsia B Tourni K (muB.
maJui.). 3HanT KyT KOL, axmo ZAKL = 130°.

Posg’azannsa. 1) Ockinbku AK — pgoTWdHa 10

KoJsia i Touka K — Touka gotuky, To AK 1 KO,

TobTO0 LAKO = 90°. 0 L
2) ZOKL = ZAKL — ZAKO = 130° — 90° = 40°.
3) OK = OL (ak pagiycu kosaa), AOKL — piBHO-
o6expennii; /L = ZOKL = 40°.

4) Tomi /KOL = 180° — 2 - 40° = 100°.
Biodnosiov: 100°.

@ Teopema 2 (oOepHEHA 10 TEOPEMH IIPO BJIACTUBICTEH JOTUYHOL).

fAxmo npsava NpoxoauTh Yepe3 KiHelb paxiyca xKoaa i mep-
NeHAUKYJAPHA X0 I[BOT0 pajiyca, TO Of NMPAMa € JOTHYHOIO
IO OBOT0 KOJA.

Ilogedenns. Hexait OK — papxiyc kosa i3 meHTpoMm y Toulti O.
IIpama a mpoxomuTh uepe3d Touky K Tak, mo a | OK (muB. maJ.).
IloBenemo, 110 @ — HOTHUYHA 0 KOJA.

ITpunyctumo, 1110 IpAMa @ Ma€e 3 KOJIOM
e OIHY CIIJIBHY TOYKY — TOUuKy M.
Tomi OK = OM (ax pagiycu) i A OMK —
piBHOOeapenuit. ~ OMK = Z OKM = 90°.
OrpumaJu, 110 B TpukyTHUKY OMK € nBa
OpAMHUX KYTH, IO CYIIEPEYUTH TeopeMi
PO CyMYy KYTiB TPUKYTHHKA.

Hamre mpunymieHHsa — HeOIpaBUJIbHE.
Otr:xke, mpAMa @ He Ma€ IHIIUX CIiJIBHUX
TOYOK 3 KoJioM, OKpiM Toukm K. Tomy
mpsAMa a € JOTUYHOIO [0 KoJia.

Teopemy moBemeHo. m

m Yepes many ToukKy P Koaa i3

* meHTpoM O TIPOBECTH AOTUYHY [0 IIHOTO
KoJia (IuB. MaJ.).

Poss’asanna. IIpoBememo pagiyc OP,
a moTriMm mobyayeMo ImpsaAMYy m, HepHeHIu-
KYJSpHY 10 pafmiyca (HampukJam:, 3a IO-
IIOMOTOI0 KOCHHIIA). 3a TeopeMoio 2 IIps-
Ma m € TOTHUYHOIO A0 KOoJa.
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O
BnactuBicTb Bigpi3kiB 4OTUYHUX, NPOBEAEHUX 3 OOHIET TOUKU
Posrnamemo aBi JoTuYHI 0 KoJia i3 IIeHTPOM B
y Touri O, AKi MPOoXoAAaTh uepe3 TOUKY A i moTu-
KamTbcsa OO0 Kojla B Toukax B i C (muB. maJi.). O A
Bigpisku AB i AC HasuBaloTh 8i0pidkamu
domuyHux, npogedenux 3 mourku A. C

G‘ Teopema 38 (BracTHUBiCTh BiAPi3KIB AOTHYHHX, IIPOBEIEHHUX
8 opHiel Touxku). Bigpiskm XOTHUHMX, IPOBEeNEeHHX 3 ONHiET
TOYKHM A0 KOJa, piBHI Mixk cobol0.

Ilogedenns. Ha manoaky TpukyTHuKu OBA i OCA — npAMOKYTHI,
OB = OC (ak pagiycu), OA — cmijibHa CTOpPOHA NIUX TPUKYTHUKIB.
AN OBA = A OCA (3a xarerom i rimorenysoio). Tomy AB = AC. Teo-
peMy moBeJeHO. B

@ Akum Moxe ByTn B3aeMHe pO3MiIlLleHHS Kora i npsamoi? O Aky npsiMy HasuBatoTb
Q ciyHoto go kona? O o 6Ginbwe: BigcTaHb Big LEeHTpa Kora [o CiYHOT 4M pagiyc
° kona? O LWo GinbLe: BiacTaHb Big LeHTpa Kona 4o NpsiMoi, sika He NepeTnHaEe Koro,

un pagiyc? O Axky npsAMy HasuBarTb AOTUYHOW A0 kona? O Ccopmynionte Ta go-
BEAiTb BNnacTmeicTb AoTU4YHOI. O CchopmynitonTe Ta JOBELITb BNACTUBICTb, 06epHEHY
40 Teopemu Npo BracTueicTb 4oTu4HOI. O CdopmyntonTe Ta AOBediTb TEOpeMy Mpo
BMaCTMBICTb BiAPi3KiB JOTUYHUX, NPOBEAEHUX 3 OOHIET TOUKU.

§ Fosb'sximo 3agaui ma buxonaime bnpabu

(L] 639. (Ycno.) Ha sixomy 3 MamoHKiB 22.4-22.6 npsama m € goTud-
HOIO /I0 KOJIa, a Ha AKOMY — CiuHOI0?

——m m

Maix. 22.4 Mauxa. 22.5 Mai. 22.6

640. (Ycro.) CkinbKu pisHUX AOTHUYHUX MOKHA IIPOBECTHU MO0 KOJa
yepes TOUKY, IO JIEXKUThH:

1) Ha KOIi; 2) mo3a KoJIoM; 3) ycepenuHi Koaa?
iz 641. HakpecsiTh Ko0JIO, pagiyc AKOro JOPiBHIOE 3 CM, IIO3HAUTE

Ha HbBOMY TOuKy P. 3a J0omoMOrorm KOCHUHIA IIPOBENITH depes
TOUKY P JOTHUYHY IO IILOT'O KOJIa.
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642. HakpecJiTh K0J0, pajiyc sIKOro AOpPiBHIOE 3,5 cM, IIO3HAUTEe Ha
HbOMY TOUYKYy M. 3a JOIOMOIoOl0 KOCHHIA abo TpaHCHOPTHPa
IPOBENITHL JOTHUUHY uepes3 TOUKYy M 10 I[bOro KoJia.

643. Pagiyc xosna gpopiBHIoOE 6 cMm. Ak posmiineHi mpama a i KoJo,
SAKIIO BificTaHb BiJ IIeHTpa KoJa [0 IIPSAMOI JOPiBHIOE:
1) 4 cm; 2) 6 cm; 3) 8 cm?
644. Pagiyc xona mopiBHIoe 3 aMm. K poswmimeni mpama b i KoJo,
AKIIO BificTaHb BiJ IIeHTpa KoJia A0 IPAMOI JOPiBHIOE:
1) 3,7 mwm; 2) 3 nwm; 3) 2,7 nm?
645. Ha mau. 22.7 KP — goTuuyHa IO KOJa, TOUKA
O — 1eHTpP KoJa. S3HAUIITh:
1) £ OMN, armio £ NMP = 40° 0
2) ~/ KMN, sxmo / OMN = 48°. N
646. Ha maxn. 22.7 KP — goruuHa OO0 KO0JIa, TOYKA
O — meHTp KoJia. 3HAHIITD:
1) £ NMP, sxmo 2 OMN = 53°; K M P
2) £ OMN, sixkmo £ KMN = 130°. Mau. 22.7
E 647. 3 Touku A 10 KoJia i3 meuTpoM y Toulli O mpoBeaeHO ABi
moruuHi AB i AC (B i C — Touku moTuky). lloBemiTsb, IO mpoO-
miab OA — GicekTpuca Kyta BOC.

648. 3 Touku P 1o KoJjia i3 meuTpoM y Toulli @ mposeaeHo notuuui PM
i PN. JloBenith, 110 npominb P — GicekTpuca Kyta MPN.

649. IIpama MK — goruuHa Jo Koja, Touka O —
meuTp koja (maja. 22.8). 3nangite £ NMK,
armo £ MON = 82°,

O N
650. IIpama MK — goruuHa g0 Koja, Touka O —
meuTp Kosa (MaJua. 22.8). 3uangite £ NOM,
arkmo £ KMN = 53°.
(4] 651. 3 Touxku M, 10 JEKUTH 11032 KOJIOM, v; %

nmpoBeneHo ABI gormuni. Bizcrann Bin Mau. 22.8
Touku M 10 IleHTpa KoJia BABiui OiibIa 3a
paziyc KoJga. SHAUIITh KYT MiK JOTHUYHIIMMU.

652. IIpami MN i MK poTukaioThCcA J0 Koja i3 meaTpoMm O B TOUKax
N i K. 3uangite NK, axmio £ OMN = 30°, MN = 7 cMm.

©O) Bnpabu gra nobmopenns

653. OnguH 3 KyTiB TPUKYTHUKA AOPiBHIOE IIOJIOBMHI B30BHIIITHBOTO
KyTa, He cCyMisKHOro 3 HUM. [{oBenmiTh, 1110 TPUKYTHUK PiBHOOEH-
peHuii.
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654. Ha mamamoonky 22.9: £C = 90°, L ABC = 30°, LADB = 15°
AC = 6 cm. 3HangitTe BD.

A

30° 15°
C B
Mau. 22.9

XKummeba mamemamuka

655. [lns Toro mro0 BU3HAUMTH BiJicTaHb Big cmoctepiraua B 10
HeJOCTYIIHOTO JepeBa A, IO pocTe Ha apyromy Oepesi, Oyio
BUKOHAHO IO0Oy0BU (AuB. MaJ.). SIK Temep MOKHa 3HAWTU Bin-
crtaub BA?

@ Likabi 3agavi — nomipkyd ogHave

656. IlocTaBTe II’ATH IIAIIOK HA IIAXOBY HOIIKY (po3Mmip saKoi 8x8)
TakK, mob6 Oyab-aKUH KBaApar, IO CKJIANAETHCA 3 AEB’ATH KJIi-
THUHOK, MICTUB TiJILKU OJHY IAIIKY.

§ 23. Kono, BnucaHe B TPUKYTHUK

Bnactusictb 6icekTpucu kyTta
PoarnmaneMo BasKJIUBY BJACTUBICTE QiceKTpucu KyTa.

@ Teopema 1 (BractusicTh OiceKTpucu KyTa).
Byap-axa Touka GiceKTpuCH KyTa piBHOBiAZajJieHa Bif CTOPiH
IHBOro KyTa.
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Ilogedenns. Bubepemo Ha OicekTpuci Kyta A
noBiapHY TOUuKYy K i mpoBememo 3 Toukm K mepreH-
muryasapu KB i KC pmo cropiH Kyta (muB. MaJ.). K
Tomi KB i KC — Biacrami Big Toukm K 1m0 cTopinH
KyTta A. HoBenemo, 1o KB = KC.

Posrnsmemo AAKB i ANANAKC (4B = ZC =
= 90°. AK - 1ixHaA cmijgbHa TinoTeHysa,
/ BAK = / CAK (00 AK — OGicekTpuca).

Orxe, AN AKB = A AKC (3a rimoteHy3010 i roctpumMm KyTom). Tomy
KB = KC.

Teopemy moBemeHo. m

A C

Kono, BnucaHe y TPUKYTHUK,
Ta MOro iCHyBaHHSA

Kono Ha3MBAaIOTh 6NUCCHUM Y MPUKYMHUK, AKIIO BOHO TOTH-
Ka€eThCA A0 BCiX CTOPiIH IBOr0 TPHKYTHHKA.

IIpu bOMY TPUKYTHUK HA3WBAIOTH ONUCAHUMN HABKOJO KOJA.

@ TeopeMa 2 (HPO KOJO, BOIMCAHE B TPUKYTHHK).
Y Oyab-aAKMHi TPHKYTHHK MOJKHA BIHMCATH KO.IO.

Ilogedenns. Posrasuemo noBinbHuUE A ABC. Hexaii GiceKTpucu
KyTiB A i B IbOoro TPUKYTHHUKA IepeTuHAaOThCA B Touri I (maJj. 23.1).
HoBenemo, IO I TOYKA € IIEHTPOM BOMCAHOT'O B TPUKYTHUK KOJA.

1) OckinbKu Touka I JeXKuTh Ha OiceKTpuci KyTa A, TO BOHA PiBHO-
Bigmasena Big cropin AB i AC tpuxkyTHuKa, To00To IM = IK, ne M
i K — OoCHOBU MHepHEeHIHNKYJAPiB, IIPOBEJEHUX 3 C
Touku I mo cropiu AC i AB BigmosigHo.

2) Anajoriuno IK = IL, ne L — ocHOBa IIepHeH-

IUKYJIApa, IIpoBeneHoro 3 Touku I go cropouu BC.

3) Omxe, IM = IK = IL. Tomy KoJiO i3 IIeH-

TpoM y Toulli I, pagiyc axoro IM, TpoOxXOoIuUTb L

yepe3 Touku M, K i L. Croporu TpukytHuka ABC
JOTHUKAIOTHCS MO IILOro Koja B Toukax M, K i L,
OCKLJIBKM IIEePIeHIUKYJAAPHI mo paniyciB IM, IK
iIL. A K B

4) Tomy Koao i3 menTtpom y Toumi I, paziyc Maun. 23.1
axoro IM, e soucauum y A ABC.

Teopemy moBemeHO. B
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Kono i kpy2

Hacmizmok 1. BicexTpucH TPHKYTHMKA NOEPETHHAKOTHCA
B OXHIM TOUIi.

Ilosedenns. 3a noOBeeHHSAM IIONIEpeNHBbOI TeopemMu Touka I —
TOuKa mepeTuHy OicekTpuc KyTiB A i B tpukytHuka ABC. [lose-
Iemo, 1o OicexTpuca KyTa C TaKOK IPOXOAUTH Uepes3 TOUKy 1.

Posrnsuemo npamorkyTHi TpukyTHuKu CMI i CLI (maj. 23.1).

Ockinbku IM = IL, a CI — cmijsibHa TinmoTeHys3a IIUX TPUKYTHUKIB,
o A CMI = A CLI (3a kareroMm i rinorenysoio). Toxi £« MCI = £/ LCI
(A BigTOBiAHI KyTH piBHUX TPUKYTHUKIiB), a CI — GicekTpuca KyTta C
rpukyTauka ABC.

Ot:xe, GiceKTpucH BCiX TPhOX KYTiB TpuKyTHHUKA ABC IIpPOXOAATH
yeped TOUKy I, TOOTO Bci Tpu OiCeKTpHCH TPUKYTHUKA HEepPeTUHAa-
IOTbCSI B OOHiN TOUIri.

Hacaigox moBemeno. m

Haramaemo, 1m0 TOUKy mepeTumHy O0iCeKTPHC TPUKYTHUKA Ha3U-
BalOTh [HUEHMPOM.

B Hacnigok 2. IlemTpoM KoJa, BOHCAHOTO y TPHKYTHHK,
€ TOYKA MEepeTHHY 0iCeKTPHC IHOT0 TPHKYTHHKA.

m Komno, Bnucane y A ABC, noTukaeTrbcs O CTOPOHU AB
¢y Touni K, go croporu BC — y Touni L, a go cropoEru CA — y Tou-
. i M. [loBecTu, 110:

AK =AM =p—-BC, BK =BL=p—-AC,CM =CL =p—AB,

AB+ AC+ B
ne p = +AC+BC _ miBmepuMeTp TpuKyTHUKa ABC.

2

Ilogedenns. 1) 3a BiacTuBicTIO BiAgpisKiB 10-
TUYHUX, IIPOBEIEHUX 3 OJHiel TOUuKM, MaeMo:
AM = AK, BK = BL, CL = CM (ouB. maJ.).

2) Ilosmaummo AM = AK = x, BK = BL = y,
CL = CM = z. Togi P,p, = 2x + 2y + 2z =
=2(x +y + 2). Tomy p =x + y + 2, 3BigKH
x=p—(y + 2); TobTo x = p — BC. A
3) Maemo: AM = AK = p — BC.

Amnajoriuno goBoguthes, mo BK = BL=p—-AC,CM =CL=p—-AB. m

X K Y

@ CdopmynionTe Ta goBeadiTb BNacTuBicTb BicekTpucu kyta. O Ake KOno HasunBarTb
& BrmcaHum y TpukyTHUK? O CchopmyntoniTe Ta A0BeAiTb TEOPEMY MPO KOSo, BNUCaHe
B TPUKYTHMK, Ta Hacnigok 1 3 Hei. O CcpopmyntonTe Hacnigok 2.
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§ Fosb aximo 3agaui ma buxonaime bnpabu

=

657. (Veno.) Ha akux 3 mamoHKiB 23.2—-23.5 300pakeHO KOJIO,
BIMCAHE YV TPUKYTHUK?

O O O X

2]

659.

660.

661.

664.

665.

666.

667.

166

Max. 23.2 Max. 23.3 Maux. 23.4 Maux. 23.5

658. HakpecyiTh TOCTPOKYTHUI TPUKYTHUK. 3a JOIOMOIOIO
TPAHCIOPTHUPA, IMUPKYIA i JiHIAKM moOyAy#Te KOJIO, BIIMCAHEe
B Ileli TPUKYTHUK.

HaxpecyaiTh ODPAMOKYTHUHA TPUKYTHHK. 3a JOIOMOI'OI0 TpPaH-
cmopTHupa, IUPKYJAA i JiHIAKK moOyAyiiTe KOJIO, BIIMCAaHE B Iel
TPUKYTHUK.

Y A ABC BumcaHO Ko0J0 i3 meHaTpoM y Touli I (maj. 23.1). 3Hai-
nith KyTu TpukytHuUKa ABC, akimo £ IBK = 35°, / MCI = 25°.
Y A ABC BnmcaHo Kojio i3 meuTpom y Touri I (maj. 23.1).
Z CAB = 70°, / CBA = 60°. 3uaiigite ~ MCI.

662. Ha mamronky 23.1 Touka I — IIeHTP Ko0Ja, BIUCAHOTO B Pi3HO-
cropouHili TpukyTHUK ABC, M, K i L — TOYKHN OOTHUKY. SHAUIITH
yci mapu piBHMX MiK cO00I0 TPUKYTHUKIB Ha IIHLOMY MAaJIOHKY.

663. JloBeniTh, IO IEHTP KOJa, fAKe AOTUKAETHLCS OO0 CTOPiH
KyTa, JIeXKUTh Ha OiceKTpuci 1boro Kyra.

Haxkpecaite KyT rpagycuoi mipu 110°. 3a m0omomoromo mupkKyJsd,
KOCHHIIS i TpaHCIOPTHPaA BOUIIITh YV HBOIO KOJO JOBiJIBLHOIO
pamiyca, ToOTO IOOymyiiTe KOJIO, SIK€ IOTHUKAEThCS M0 CTOPIiH
IaHOTO KyTa.

Haxpecaites KyT rpagycuoi mipu 70°. 3a ZOIOMOrom IIUPKYJIA,
KOCHUHIISI i TpaHCIOPTHPAa BIHUIIITL YV HBOT'O KOJO AOBiJIHHOI'O
panmiyca.

Y TpPUKYTHUKY IIEHTP BIIMCAHOTO KoOJa JIeKUTh Ha MediaHi.
IoBemiTs, 110 e PiBHOOEAPEHUNH TPUKYTHUK.

Y TPUKYTHUKY IIEHTP BIKCAHOT'O KoJIa JIeXKUTH Ha BucoTi. [loBe-
IiTh, 110 Ieli TPUKYTHUK € PiBHOOEIPEHMM.

668. ¥ A ABC BmmcanHO KO0JIO, K€ JOTHUKAaEThCS A0 CTOpPiH AB,
AC i BC y Touxkax P, F i M signoBiguo. 3uaungite AP, PB, BM,
MC, CF i FA, axmio AB =8 cm, BC = 6 cm, AC = 12 cMm.

O



Kono i kpy2

669.

670.

671.

3HaANAITh MOBXKUHU CTOPIiH TPUKYTHUKA, AKIIO TOUYKU MTOTUKY
KoJia, BIIMCAHOI'O B IIell TPUKYTHHUK, MiJSATH HOr0 CTOPOHM HAa
BiIpi8KU, TPU 3 AKUX MOPiBHIOIOTH 4 cM, 6 cm i 8 cm.

Koso, Bmucane B piBHOOEAPEHUN TPUKYTHUK, MiJIUTH HOr0 OiUHY
CTOPOHY HAa BiApisku 3 cM i 4 c¢M, ITIOYMHAIOUX BiJ OCHOBU. SHAM-
IiTh IIepuMeTp TPUKYTHUKA.

Komo, Bucane B piBHOOEAPEHUH TPUKYTHUK, MiJIUTH HOr0 OiUHY
CTOPOHY HAa Biapisku 5 cMm i 7 cMm, MoOUMHAIOUU BiJ BEPIIWHU, IO
IPOTUJIECKHA OCHOBi. SHANUIITH IepuMeTP TPUKYTHUKA.

O) Bnpabu grs nobmopenns

672.

673.

IoBemiTsh, 1110 BUCOTH, MPOBEAEHi A0 OiYHMX CTOPiH TOCTPOKYT-
HOT'O PiBHOOEIPEHOro TPUKYTHUKA, MiK cO00I0 PiBHIi.
TocTpi KyTH mpAMOKYTHOrO TPUKYTHHKA BigHOCATHCA AK 2 : 3.

3HaANOITh KyT MiK 0iCeKTPHCOIO i BUCOTOIO, IIPOBEIEHUMU 3 Bep-
IIHYA IPAMOro KyTa.

Kummeba mamemamuka

674.

3

675.

fAxa mBuakicTs moisma (y KM/Ton), AKIIO AiaMeTp HOro koJeca
nopiBHIoe 120 cvm i BoHO pobuTts 360 o6epriB 3a xBuanHy? (Ilpm-
UMITh 7T = 3.)

Likabi 3aga4i — nomipkyi ogHave

KBanpar pospisanm Ha Bicim kBagpariB. Um 000B’S3KOBO II'ATh
3 HUX PiBHi MiK co60r0?

§ 24. Kono, onucaHe HaBKOJIO TPUKYTHHUKA

CepeAWHHMIA NEePNeHAUKYNAP Ta MOro BAACTUBICTb

Cepedunnum nepnendukxynapom 0o 6idpiska HASHBAIOTh IPAMY,
II0 NPOXOJAMTH Yepe3 cepeMHY BiZpiska MEepHEeHAHKYIAPHO 10
HBOTO.

Ha mantonky 24.1 nmpava [ — cepeUHHUIN TIEPIEeHAUKYIAD OO0 Bif-
piska AB.

o,
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O

(I Teopema 1 (BracTHBICTH CEpEeAWHHOTO IEPHEeHAUKYJISApa 10
Binzpiska). KoxBEa TOYKa cepeMHHOr0 NMEPHEHIAUKYJISApa X0
Bigpiska pisHOBigmanema Bix Kimuis nsoro Bixgpiska.

Ilogedenns. Hexaiti nmpama | — cepeiuHHUN IIep- I
HeHIUKYIAP A0 Biapiska AB, K — cepeamHa I[bOTO
Bigpiska (mas. 24.1). PosriaaemMo AOBiJIbHY TOUKY P P
CepeIVHHOr0 IEePIeHAUKYJIsApa 1 [JoBeleMo, II0
PA = PB.

fAxmo Touxa P 30iraerbca 3 K, TO pPiBHICTB N,
PA = PB oueBugna. fAkmio Touka P Bigminua Big K, A K B
TO IPAMOKYTHI TpukyTHUKU PKA i PKB piBHI MixK Maut. 24.1

coboro 3a gBoma Kareramu. Tomy PA = PB. Teopemy
JIOBEIEHO. M

Kono, onucaHe HaBKO/IO TPUKYTHMKA, Ta WOro iCHyBaHHS

Kono Ha3MBaIOTh ONUCAHUM HABKOLO MPUKYMHUKAL, AKIO BOHO
MIPOXOAMUTSH Yepe3 yCi BePIIHHHM IOI0 TPHKYTHHKA.

IIpy MbOMY TPUKYTHUK HABUBAKOTH GNUCAHUM Y KOJO.

@ Teopema 2 (Ipo K0JO, ONMCAHE HABKOJI0O TPUKYTHHKA).
HaBkoso 0yabh-AKOro TPMKYTHHKA MOJKHA OIMHMCATH KOJIO.

Ilogedennsa. Posrnsmemo A ABC. Hexait
CepenuHHI NepneHAUKyJIsapu a0 cropia AB i AC
IIPOT0 TPUKYTHUKA NePEeTUHAIOThCA B Touli O
(magm. 24.2). HoBememo, 1110 Touka O € IIEHTPOM
OIIIICAHOTO HABKOJIO TPUKYTHHKA KOJa.

1) Touxka O Jye;KUTH HA CEPEIUHHOMY MEPIEH-
IUKyJaApi mo AB, ToMy BOHA piBHOBigmaJjieHa Bif
BepmmuH A i B, To6To OA = OB.

2) Anajoriuno OA = OC, ockinbKku Touka O
JIEXKUTH Ha cepeuHHOMY HepneHaukryaapi go AC.

3) Maemo: OA = OB = OC. Tomy KoJ0 i3 meaTpoMm y Touri O 1mpo-
xonuth uepes3 BepmuHu A, B i C tpukytHuka ABC, a Bigpisku OA,
OB i OC ¢ #oro pagziycamu. OTiKe, Ile KOJIO € OIMCAHMM HABKOJO
TpukyTauka ABC.

Teopemy moBemeHO. B
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Kono i kpy2

o,

B Hacaigox 1. Cepennnnai nepneHauKyJIsSPH K0 CTOPiH TPHMKYT-
HHMKA NEePeTHMHAIOTHCA B OXHIN TOMYIII.

Ilogedennsa. IlpoBememo 3 Toukm O meprneHAuKyaap OK 1o cTo-
pouu BC (man. 24.2). lleit nepueHAUKYJISAP € BUCOTOIO PiBHOOEIPEHOT'O
rpukyTHuKa OBC, 1m0 mpoBemena no ocHoBu BC. Tomy BiH TakoX
€ i memiamoro. Binmpisok OK JeXuTh Ha CEepPEeIUHHOMY NepHeHIN-
Kyaapi mo croponum BC. Otixe, yci Tpu cepefuHHI HmepHeHIUKYIIPU
TpukyTHUKA ABC mnpoxomATh ueped TOUKy O, TOOTO mepeTHHAIOTHCSA
B OOHIN TOUIIi.

Hacainox nosenmeno. m

B Hacnigoxk 2. IleHTpoM Ko0Jia, ONMHCAHOTO HABKOJO TPHUKYT-
HUKA, € TOYKA NMEePeTHHY CEePeIUHHHX INEePHeHIUuKYJIAPIB IO
MOro CTOpiH.

HoBecTH, 110 IIEHTPOM KO0JIa, OINCAHOTO HABKOJIO IIPAMO-
* 4 KYTHOTO TPUKYTHUKA, € CepeuHa TilmoTeHy3U, a paaiyc Ibo-
:?_‘ ro KoJia JOPiBHIOE IIOJIOBUHI IiIlOTEeHY3H.
3 Ilogedenns. Hexait A ABC — nOpAMOKYTHUM
* (£ C = 90°), CO - iioro mexmiaHa (guB. Mad.).
1) Ockinbku MeniaHa IPAMOKYTHOTO TPUKYT-
HUKa, MI0 IIpoBeJeHa 0 TimoTeHy3u, HOOPiB-
HIOE II0JIOBMHI rimorenysu (auB. § 19, Biac-
/]

TuBicTL 5), To CO = % Ane AO = OB. Tomy
C

AO = BO = CO. B

2) Orxe, Touka O piBHOBigmaneHa Bim BepmuH TpuKyTHuKa ABC.
Tomy KoJo, IeHTpoM AKoro € touka O, a paxziycom — OA, mpoxo-
IUTh uepes3 yci Bepmimuau TpuKyTHuKa ABC. OT:Ke, K0JI0, IIEHTPOM
AKOTO € cepefnHa TilIOTeHY3M, a Pafiyc AOPiBHIOE IIOJIOBHHI TiIo-
TeHY3U, € OIMHNCAHNM HABKOJIO MPAMOKYTHOTO TpuKyTHUKa ABC. B

A

@ Llo HasuBaloTb cepeguHHMM MNepneHaunkynsapoMm Ao Bigpiska? O Cdopmyntorite
Q Ta [JoBefiTb BNAcCTMBICTb CEPEQUHHOIO nepneHaukynspa o sigpiska. O Ake kono
®  HasMBalTb ONUCaHWM HaBKOMO TpukyTHMKa? O CdopMyntoiTe Ta JoBediTb Teope-

My NpO KOro, onMcaHe HaBKOMO TPUKYTHMKA, Ta Hacnigok 1 3 Hei. O Aka came Touka
€ LUEHTPOM KOora, onmcaHoro HaBkomo TPUKyTHUKA?
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§ Fosb aximo 3agaui ma buxonaime bnpabu

@ 676. (Ycrno.) Ha axkux 3 maaoHKiB 24.3-24.5 mpaMa a € cepe-
IUHHUM TIEePIeHIUKYJIAPOM a0 Bigpiska MN?

N N
M| N M \NM‘N

Mau. 24.3 Mau. 24.4 Mau. 24.5

677. Ha sxomy 3 MaJgioHKiIB 24.6—24.9 300pakeHO KO0JIO, OIIMCaHe
HaBKOJIO TPUKYTHUKA?

EACK Y

Ma. 24.6 Mau. 24.7 Maux. 24.8 Mai. 24.9

(2] 678. 1) Hakpecairs Bigpisox MN, nosmxuHa Akoro 5,4 cMm. 3a
JOIIOMOTI'OIO JiHIAKNY 3 MOJIIKaAMHU i KOCUHILSA IIPOBEIITh CepeanH-
HUU HepneHAuKYJIAp O0 Bimpiska MN.

2) Ilosmaure JeAKY TOUKY P, 1110 HAJIEKUTh CEPEeINHHOMY IIep-
NeHIUKYJISAPY, i mepexkonanrecs, o PM = PN.

679. 1) Hakpecaits Bigpisox AB 3aBmoB:XKu 4,6 cM. 3a IOIOMOro0
JiHIAKM 3 TMomiJIKaMM 1 KOCHUHIISA IIPOBENiTh CepeInHHUNA
EPHeHINKYJIAP 0 Bigpiska AB.

2) Ilosuaute meary Touky C, 10 HaAJEKUTL CEePEeIUHHOMY IIep-
HNeHAUKYIAPY, 1 nmepexonaiitecd, 1o CA = CB.

680. Ha mamrouky 24.10 Touka O — 1eHTp KoJa,
OITICAHOTO HAaBKOJIO  Pi3HOCTOPOHHBLOT'O
TpuKyTHuKa ABC. 3HaifiTh yci mnmapu
PiBHUX MiX c000I0 TPUKYTHUKIB Ha I[HOMY
MAaJTIOHKY.

681. CKijnbKY KiJ MOXKHA ITPOBECTU UEpes:
1) ogHY TOUKY;
2) nBi TOUKW;
3) Tpu TOYKH, IO He JeyKaTh Ha OAHIiN mpamii?

170 O
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O

E 682. 1) HakpecsiTh TOCTPOKYTHHI TPUKYTHUK. 3a IOIOMOTOIO

KpecJAPChbKNX iHCTPYMEHTIB OMMIIITh HABKOJIO HBOI'O KOJIO.

2. 2) [le nexxaTtuMe IIEHTP IILOTO KoJia (II03a TPUKYTHUKOM, ycCe-
penuHi TPUKYTHUKA, HA OOHINA 3 MOTO CTOPiH)?

683. HakpecJiTh TPUKYTHUK, OBa KYTH SKOTr'0 JOpiBHIOIOTE 60° i 70°,
3a JOIOMOI'0I0 KPEeCJHSIPChbKMX IHCTPYMEHTIB OHMIIITL HABKOJO
HBOT'O KOJIO.

@“ 684. 1) HakpecaiTh TYIOKYTHUN TPUKYTHUK. 3a JIOIOMOIOIO
£ KpecJApChbKUX iHCTPYMEHTIB OMUIIIITH HABKOJO HBHOTO KOJIO.
2) lle ne:xatuMe IEHTP IILOTO KoJjia (II03a TPUKYTHUKOM, yCe-
penuHi TPUKYTHUKA, HA OAHil 3 MOT0 CTOPiH)?

685. HakpecsiTh piBHOOeApeHUII TPUKYTHUK 3 KyTtom 120° mpu
BEPIIIUHI. 3a JOIMOMOTI0I0 KPECJIAPChbKUX iHCTPYMEHTIB OIIUIIITH
HaBKOJIO HBOT'O KOJIO.

(4] 686. Y TpUKYTHHKY LEHTD OIMCAHOrO KOJa JEKUTh HA MeJiaHi.
HoBemiTs, 110 TPUKYTHUK PiBHOOEIPEHUI.

687. Y TPUKYTHUKY IIEHTP OIIMCAHOrO KoJia JIEXKUTH Ha BucoTi. JloBe-
IiTh, 10 TPUKYTHUK PiBHOOEAPEHUN.

688. JloBeniTh, 110 paniyc KoJjia, OIMMCAHOIO HABKOJIO PiBHOCTOPOH-
HBOT'O TPUKYTHUKA, VABiUi OLABIINY 3a pagiyc KoJa, BIICAHOI'O
B HBOTO.

@ Bnpabu gad nobmopenns

689. LM — giameTtp KoJa, xopau KL i KM — piBHi Mixk coboro. 3Haii-
IiTh KyTU TPUKyTHUKa KLM.

690. I — Tourka meperuny Oicektpuc AM i BN piBHOOGeZpEHOrO TpU-
kyTHUKa ABC 3 ocHOoBoto AB. IloBenits, 1o IN = IM.

Kummeba mamemamuka

691. Ilgomia 3eMeabHOI AIAAHKM, III0 Mae (GopMy IPAMOKYTHUKA,
JopiBHIOe 9 ra, mupHUHA OiJAAHKK gopiBHioe 150 M. 3HaAWgiTH
JOBIKUHY OTOPOsKi HaBKOJIO I[i€l AiJIAHKMU.

Tligzomyimecs go bubuenns Hobozo mamepiary

692. Hakpecraits KoJ0, pamiyc skoro 3 cm. IIpoBeniTs y mpoMy KOJIi
JiameTp i xopny.
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693. Touka O — neHTp Kojsa (Maj. 24.11). 3HAKUIITE:
1) Z/COB, sxmo Z/CAO = 50°;
2) LCAO, akmo ZCOB = 110°.

a M B
Mau. 24.11 Mau. 24.12
694. Touka O — 1EeHTP Koja, a Touka M — TOUKa AOTHUKY HPAMOI @
3 xoaoM (maJji. 24.12). 3HANAITE:
1) ZNMB, axmo Z/MON = 140°;
2) ZMON, sxmo /BMN = 65°.

@ Likabi 3agaui — nomipkyi ograue

695. Binpiszoxk 32 cmM 3aBAOBXKKH IIOJiJIeHO ABOMA TOUYKAMH Ha TPU
He PiBHMX MixK co0oro Bifpisku. Biacranp Mixk cepemuHamMu
KpaliHix BizpiskiB mopiBHIoe 20 cMm. 3HAUIITH MOBXKUHY cepeq-
HBOT'O Bigpiska.

§ 25. LleHTpanbHi Ta BNMCaHi KyTH

UeHTpanbHui kyT. [papgycHa Mipa gyrum

Henmpanshum rymom Ha3HBAIOTh KYyT N
3 BepPHIMHOIO B IIEHTPi KOJIA.

Ha wmagonky 25.1 ZAOB — 1neHTpaJbHUNI
KYT, CTOPOHM SAKOrO IIEPEeTHMHAIOTH KOJI0O B TOY-
Kax A i B. Touku A i B po36uBamOTh KOJIO Ha IBi

nyru. YacTuHy Koja, sAKa JeXHUTh ycepesuHi A B
KyTa, Ha3WBaIOTh 0yYz0l0 Ko.Jla, IO BiATIOBizae M
OBROMY IEHTPAJbHOMY KYTY. Maa. 25.1
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O
AxKmo meHTpaJIbHUNA el HTPAJL-
0 HEETp T Iimo ne_ Do .. Posropayromy
KYT MEeHIIWi Bif HUB KyT Oinbrmuit KvT
posropuyroro, | 3a po3ropHyTHUii, 4 yry p
TO Ayra, njo HoM ”
0 Ayra, i y TO Ayra, mo nomy
PHRRBRIAS, & BigmoBinmae BimmoBimae myra
OO0 32 MiBKOJIO : i ; yra,
e 3 € Oinpmioio 3a IO € TiBKOJIOM.
(ii BuaineHo KoabO- :
HiBKOJIO.
pomMm Ha maJu. 25.1).
P 2 2

Iyry mosHauaioThb CHIMBOJIOM —, AKHI 3a0NCYIOTh mepel Ha3BOHO
nyru abo Han Her. 1106 yrounmTH, PO AKY caMe 3 OBOX AyT, Ha
AKi IeHTpaJdbHUIA KYT IOALINB KOJIO, ifeThCd, Ha KOMKHIN 3 HHUX
TIIO3HAUaIOTh JOBiJIBbHY TOUKY, BiAMiHHY Bix kiHmisB ayru. Hanpukian,
M i N (mai. 25.1). Toxi 1mi gyru Mo:kHa 3amucaTu Tak:

— AMB (a60 AMB) ta _ANB (a6o ANB).

JAKmo 3podyMmijo, mpo SAKYy came Oyry HAeTbCs, TO MOJsd 1l
Mo3HAUeHHA BKA3yIOTh JIUIIE KiHIli gyru, Hampukaag AB (a6o — AB).
Ilyry KoJjila MOXKHA BUMIipIOBaTU B T'pajaycax.

I'padycrorw mipor dyzu Kolia HA3MBAIOTh TpajgycHy Mipy Bin-
TOBiHOI0 LEHTPAJBLHOIO KYTA.

Hanpukaag, sxmo £ AOB = 70°, to AMB = 70° (max. 25.1).
OueBuHO, IO TpajycHa Mipa Oyru, fAKa € IIiBKOJIOM, JOPiBHIOE
180°, a gyru, o € xosom, — 360°. Ha maaouxy 25.1:

ANB = 360° — 70° = 290°.

Brnncanum kyt

Bnucanum wxymom HA3HBAIOTh KYT, BepIIMHA v,
AKOr0 HAJEeKHMTh KOJy, a CTOPOHH IIepeTHHAIOTH
e KOJIo.
A
Ha mamronry 25.2 cropoHu BmmcaHoro kyra ABC M C
mepeTuHAIOThL Koo B Toukax A i C. KamxyTs, 110 1mei
KyT cnupaemovca Ha dyzy AMC. Mau. 25.2
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Touky mepeTUHyY CTOPiH BIIMCAHOTO KyTa 3 KOJIOM JIiJIATH KOJIO Ha ABi
Iyru. 3 HUX Ti€l0, HA Ky CIIMPAEThCA BOUCAHUI KyT, OyzAe ayra, Io He
MicTuUTB Iioro Bepmimuu. Hampukian, Ha MaJdlOHKY 25.2 CTOPOHU BIIU-
canoro Kyta ABC noginuau koo Ha aBi nyru: ABC i AMC. OcKinbKu

AMC ne micTuTh BepiiuHA KyTa (Touku B), To BOHA i € Ayrow, Ha AKY
cnupaeTbea BnucaHuii Kyt ABC. 1o gyry BuaiJieHO KOJIBOPOM.

Teopema npo BNUcaHWN KYT Ta HACNiAKu 3 Hel

(I Teopema (mpo BuMCaHHMM KyT). BiHcaHMM KyT BMMIiprOe€THCSH
IOJIOBMHOIO IYrH, HA AKY BiH CIIMPAECTHCH.

Jlogedenns. Hexait LABC € BnucaHuM y KoJio i3 1meHTpom O Ta
1 —
crimpaeThbea Ha nyry AC (mana. 25.2). IloBegemo, o LABC = 5 v AMC.

PosrianemMo Tpu MOMKJIMBUX BUIAIKHW PO3TAIIIyBAaHHA IIEHTPa KoJa
BiTHOCHO JTaHOT'0 BOKMCAHOI'O KyTa.

1) Hexaii 11eHTp KoJsa — Touka O — JIeXKUTh Ha OAHiM 3i CTOPiH KyTa,
Hanpukgang BC (mana. 25.3). Ilearpanpauii Kyt AOC € 30BHiIIHIM
Kyrom TpukyTHukKa AOB. Tomi, 3a BjlacTHBICTIO 30BHIIITHHLOTO KYyTa,
ZAOC = ZABO + Z0OAB. Ane AAOB — piBaoGenperuii (AO = OB Ak
paxmiycu), Ttomy LABO = /OAB. Omxe, LAOC = 2/ABO,

To6t0 Z/ABC = /ABO = %A\J\_I/C. Ane x /AOC = AMC. Omxe,

/ABC = L U AO¢C.

2
B B
Oq
C A
A 7 M C

L

Maui. 25.3 Mau. 25.4

2) Hexaii 1meHTp Kojia JIEXKUTh VYCEpPeAuHi BIMCAHOIO KyTa
(mag. 25.4). IlpoBenemo nmpomiub BO, 1110 IepeTuHae KOJio B Touri L.

Toxi /ABC = ZABL + /LBC = %AVL + %ch =%(AVL + LC) = %A\M/C.
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3) Hexail 1eHTp KoJia JE€KUTh 30BHI BIIMCAHOrO KyTa (MaJj. 25.5).

Toni /ABC = ZABL — ZCBL = lAL %LC ——(AL LC) = %AMC [

() & 4

Maux. 25.5 Mauxa. 25.6 Max. 25.7

On

B Hacnigox 1. Bnumcami KyTH, 0 CIMpalOThCa HA ONHY H Ty

caMy Oyry, mim co6oro piBmi (man. 25.6). 4

ﬂ Hacnizox 2. BiacaHM# KyT, 1[0 CIIHPAEThCA HA giamerp, —
npavui (Max. 25.7).

>

m IoBecTu, 1[0 KYT 3 BEPIIMHOK BCEPEeAWHI KOJia BUMi-
p PIOETLCA IIIBCYMOIO ABOX YT, 3 SKHX ONHA MICTUTBLCA MiK

£ CTOpOHAMMU KyTa, a Apyra — MiX IPOJOB:KEHHSIM CTOPiH.
Ilogedenns. Posrnanemo L AFC, BepiiuHa AKOTO A D
MiCcTUTBCS BcepenuHi KoJsa (muB. mai.). losenme- o

1 — C
MO, II[O ZAFC:E(AC+BD). \_J
ZAFC — 3oBHimHINA n1aa TpukyTHuka BCF.

Maewmo: ZAFC = /FBC + /FCB = EAC + EBD = E(AC +BD).m

L]
L
[ ]

B

m IoBecTu, M0 KyT MiK ABOMAa CiUYHUMU, AKi ImepeTuHa-
. @l‘ IOThCA 30BHI K0JIa, BUMipIOETLCA HiBpisHUIlEIO OiabInol i MeH-

.7 1ol ayr, sSKi MicTATbCS MiK HOro CTOPOHAMMU.
- llosedennsa. Posrnamemo /BFD, Bepmu-

B
Ha fAKOro JIeKUTh 30BHI Koyga, a FB i FD —
ciumi xoma (zuB. wMai.). [oBememo, IO A -
/DFB = %(BD—AC). C

D

1) L/ BAD — 3oBHimIHi## KyT TpukyTHUKa ADF.
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. 15— 1
Maewmo: / DAB = Z/ADC + / DFB; To6T0 EBD = E C + £LDFB.
2) Tomy £LDFB= —BD—- —AC=—(BD-AC).m
2 2 2
A [loBeaeHHs TeopemMu NMpo BAWCAHUW KyT 3ycTpiyva-
M e€Tbca Wwe B «Havanax» EBkniga. Ane we paHiwe

uen akt, K NpunyLLieHHd, ynepwe sucnosmus [in-

nokpat Xiocbkui (V CT. 4o H. e.).

Te, WO BAMCAHWN KyT, KU CNUPaETLCS Ha AiaMeTp, € NPSMUM, 3HaNW Ba-

BUNoHsiHK 4000 pokiB TOMy, a nepLle AOBEAEHHS LbOro doakTy npunucyoTb
danecy Minetcbkomy.

@ Axkni kKyT HasmBatoTb UeHTpanbHUM? O Lo Ha3uBaTb rpagyCHOIO MipoK Ayrn Ko-
Q na? O Axun KyT HasmsatTb BNucaHum? O CcopmynionTe N 4OBELITL TEOPEMY NPO
BMMCaHWU KyT.

§ Fosb'axims 3agaui ma bukonaime bnpabu

[EA

697.

698.

699.

¢

701.

702.

703.

176

696. (VcHo.) fxi 3 KytTiB Ha MmagioHKRYy 25.8 [

€ BIIMCAHUMHU B KO0JIO? ‘i
Busmautre rpagycHy Mipy KyTa, BIHCAHOTO \
B KOJIO, .ﬁRHJ,'O BiATIOBigHUN TIOMY II€eHTPaJbHINA /
KYT JOpPiBHIOE:

1) 70°; 2) 190°. !'-'
Buszaute rpaiycHy Mipy IeHTpPaJbHOTO KyTa, Maur. 25.8
AKIIO TpajgycHa Mipa BiAmoBigHOro MOMY BIIH-

CaHOro KyTa JOPiBHIOE:

1) 20°; 2) 100°.

Touxku A i B Haje:XaThb KOJIy ¥ JieKaTh IO OAMH OiK Bin xopau
CD. 3muatigite £ CAD, axiio £ CBD = 55°.

700. Touku A i B Hajme:xxaThb KOJIy I JIe;KaTh II0 PidHi OOKU Bif
xopau MN. Hosexnits, mo £/ MAN + Z/ MBN = 180°.

Toukm M i N HajmexxaTb KOJIy U JieKaTh II0 DPidHi OOKM Bif
xopau AB. 3uatigite LAMB, akmo LANB = 70°.

Touxka P kKosa i #oro meuTp O JekaTh IO PisHiI OOKH Bin
xopau CD. 3uangite / COD, akmio ~ CPD = 126°.

Touka A kKoma i #oro menTp O JjexkaTh IO pPidHiI OOKM Bif
xopau LK. 3uaiigite £ LAK, axkmo £ LOK = 128°,

O
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704.

3]

706.

707.

709.

710.

711.

712.

Xopma pos3buBae KoJo Ha ABiI ayrm y BigmomieHHi 1 : 2. 3Haii-
OiTh MipyM BIMCAHMX KYTiB, IO CIIMPAIOTHCS Ha Ii OyI'H.

705. Xopma AB popiBHIOE pamiycy kKosa. Touxka C KoJa i fioro
IIEHTP JIeXKaTh Mo oguH OiK Bix xopau AB. 3naiigite £ ACB.
Xopau AD i BC mnepermnHaioTbcsi B Touli F. ZABC = 20°
/ BCD = 80°. 3uaiinits rpanycHy mipy Kyra AFB.

Xopou AB i CD meperuHaroTbca B Touli M. LABC = 35°
/ BAD = 55° Mosexnitw, mo xopau AB i CD B3aeMHO IepIeHIu-
KYJIAPHi.

708. O — meuTp xKoyaa, £ MBA = 50° (mana. 25.9). S3uaiigits x.

B
4 C

N

A A B
Mau. 25.9 Mau. 25.10

JloBemiTh, IMO KYT MiK JOTHMYHOI 1 XOpAOI0, IO BUXOAUTH
3 TOYKHU JOTHUKY, AOPiBHIOE MOJIOBMHI Ayru, sIKa JIEKHUTL MiK

1 —
cropoHaMu KyTta, To0to £ CAB = 5CNA (maa. 25.10).

PiBuoGenpenuit TpukyTHUK ABC BOHUCAHO B KOJIO i3 IIEHTPOM
y Tourii O, ZAOB = 80° 3uaigite Kyt TpukyTHuka ABC.
CkinbKu PO3B’sI3KiB Mae 3amaua?

PiBuoGenpenuit TpukyTHuk MNK BumcaHo B KOJIO i3 IIEHTPOM
y Toutnti O, ZMOK = 100°. 3maigite KyTu TpukyTHuka MNK.
CkinbKu po3B’sI3KiB Mae 3amaua?

Koso mogineno TpromMa ToOuKaMm Ha YaCTHHU, AKiI BiIHOCATBHCS
aK 1 : 2 : 6, i TOUKM IOAiNy CHOJIYYEeHO MixK co0oro. S3HAMIITH
KYTH YTBOPEHOTO TPUKYTHUKA.

©) Bnpabu grs nobmopenns

713.

Hamo kyt 30°. Koso paxmiycom 5 c¢cM AOTHMKAETHCA OO CTOPOHU
KyTa i Mae IeHTp Ha Horo iHmmii cropoui. O6UMCIIiTH BifcTaHb
BiJl IleHTpa KoJia OO BEPIIMHUN KyTa.
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714. Bununiits y NOpPSAAKY 3POCTAHHS BHYTPIIIHI KyTHU TPUKYTHUKA
ABC, akmio AB =5 cm, BC =9 cMm, AC = 6 cMm.

Kummeba mamemamuka

715. o6 BUTATTH 3 KOJOAA3A BiAPO BOAM, WOTPiIOHO 3poOUTU
12 obeprTiB Bayia. 3HAULITH TIMOMHY KOJIOASA3S, SAKIIO AiaMeTp
BaJjia mopiBHIOE 32 cMm. [[a copoIrneHHA oO0YMCIeHb BBaKaiiTe,
upo 1 ~ 3.

H Tligzomyiimecs go bubuenns Hobozo mamepiany

716. HakpecJuiTs Bigpisok MN 3aBIOBKKH 6 cM.
1) VaaBmmu Touku M i N 3a meHTpPHU, MPOBEIITH ABA KOJa, OTHE
3 axkux (i3 menTpom y Toulli M) paxiycom 4 cMm, a apyre (i3 1eH-
TpoM y Toulli N) pazmiycom 2 cm.
2) CKiJIbKY CHiJIBHUX TOYOK MAalOTh IIi KoJa?

717. Hakpecaits Bifgpisox AB 3aBIOBKKU 5 CM.
1) VzaBmu Touku A i B 3a IIeHTpPHW, HIPOBEIITH ABa KOJAa, OJHE
3 axux (i3 meHTpom y Touri A) pazxiycom 3 cMm, a apyre (i3
meaTpoM y Touri B) pamiycom 4 cwm.
2) CKiJIbKY CIiJIBHUX TOYOK MAaIOTh IIi Koja?

@ Likabi 3aga4i — nomipkyd ogHave
718. Y KOXKHiN KIITHUHII IPAMOKYTHOI JOIIKK po3Mipom 2025 x 2027
KJIITUHOK CHUIUTHL KYK. 3a CHUTHAJOM YCi JKYKHU II€epeloB3aloTh

Ha cycigai (mo ropmsoHTajsi abo0 BepTHUKaJi) KJIITMHKH. Yu
000B’A3KOBO MIPHU I[LOMY 3aJUIINTLCA BiJIbHA KJIITHHKA?

§ 26. B3aeMHe po3MilleHHs1 ABOX Kin
PosrnsgaeMo B3aeMHe PO3MIIIIEHHS ABOX KiJI i3 IeHTpaMu B TOYKAaX
O, i O, i pagiycamu r; i r, BignoBigHoO.
Kona, ski He nepeTuHatoTbcA

Ilea kona moxcymsv He nepemuHamucs, TOOTO He MATU CIIJIbHUX
TouoK (MaJj. 26.1 i 26.2). MoxauBi g1Ba BUOAAKU IX PO3MIIIIeHHS:
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1. Ha mantoHKy 26.1 BifgcTaHb MiK ImeHTpaMu KiJj OiabIia 3a cymy
paniycis:
0,0, = 04A; + AJ/A, + A0, =1, + AjA, + 1y > 1y + 1y. OTixe,
0,0, > r{ +r,.

H Ay }Al

Maixa. 26.1 Maua. 26.2

2. Ha main. 26.2 O,A, = 0,0, + O,A, + A, A5 r, = 0,0, + 1y, + A A,.
Tomy 0,0, = (r; — ry) —A,A;, < r; — ry. Orxe, 0,0, < r; — ry, ne
ry > ry, TOOTO BiJCTaHb MiX IlEHTpaMM KiJI MeHINa BiJ pisHuUIl pami-
yciB.

[IBa Koja Ha3WBAIOTh KOHYEHMPUYHUMU, SKIIO
BOHM MAalOTh CHiJIBHUUM IIeHTP (AUB. MaJ.). ¥ IIbOMY
Bunagxky 0,0, = 0.

OueBUIHO, IO KOHIEHTPUUHMMU MOXKe OyTHu
0yIb-aKa KiJIbKiCTh KiJ.

HdoTuk pBox Kin

Ilea woana wmoxucymev mamu O00HY cniavHy moyky (maa. 26.3
i 26.4). Y Takomy pasi KayKyTb, III0 KoJa 0OMUKAIMbC, a CILIbHY
TOUKY HA3WBAIOTh MOYKOW Odomuky Kian. MOKJIMBI ABa BUIAAKU
TAKOI'0 PO3MiIlleHHs.

Maui. 26.3 Maui. 26.4
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1. Konma maroTh 30BHIiIIHINA A0THMK. OTHMK [ABOX KiJ Ha3WBalOTh
308HIUWIHIM, AKINO IEHTPU KiJ JeyKaTb II0 pPisHI OOKM Big TOUYKH
motuky (maJj. 26.3). ¥V mbomy pasi:

1) 0,0, = 0,A + AO, = r; + r, (BiacTaHb Mi}K LEHTPAMM KiI

IOpiBHIOE cyMi IXHiX pamiyciB);

2) y Toulli A icHye cmijibHA goTHuHA [ 10 ABOX KiJ;

3) L L 0,0,.

2. Kosa mMaioTh BHYTPIIIHIA mOTHUK. J[OTUK ABOX KiJ HA3WBaIOTh
BHYMPIWHIM, SKINO IIEHTPU KiJ JeaThb II0 OoAWMH OiK BiJ TOYKU
notury (maj. 26.4). ¥ 1ibomy pasi:

1) 0,0,=0,A-0,A=r, —ry, Ier;>r, (BiAcTaHb MK IEHTPAMHA

KiJ mopiBHIO€ pisHUI IXHiX pasiycis);
2) y Toulli A icHye cmijsibHa goTUYHA [ 10 ABOX KiJ;
3) 1 L 0,0,.
m HdBa Koja MaoTh 30BHIIHIA JOTHMK. Bigcranb Mix IxX-
c HiMmu nentpamu 10 cm. Busmaumtu paziycm Kin, AKOI0 OAWH i3
paziyciB Ha 2 cM OiJbIIMHA 3a 1HIIMI.
Posé’asanna. Hexali xona i3 menTpamu B Toukax O, i O, moruka-
I0ThcA B Toulli A (may. 26.3).
1) 3a ymosow, 0,0, = 10 cm. Ilosraummo AO, = x cM, TOZAi
AO; = (x + 2) cm.
2) Ockinprn 0,0, =A0, + AO,, To Mmaemo piBHAHHA x + (x + 2) = 10,
3BigKM x = 4 (cm).
3) Orxe, AO, = 4 cm; AO,; =4 + 2 =6 (cm).
Bidnosiov: 6 cm; 4 cMm.

MepeTnH gBOX Kin

Ilea xona moxcymv mamu 08i cniavHi
mouku (IuB. MaJj.), TOOTO KoJa nepemuHa-
tomucsa. Y IbOMY pasi BifcTaHb Mi IeH- “\
TpaMu KiJl MeHIIIa Big cymu ixX pajmiyciB, aje
OinpIra 3a pisHHIO iX pasaiyciB. Iificmo, 3a '
HEPiBHICTIO TPUKYTHUKA 1 HACHIAKOM 3 Hel B,
s rpukyTHEKa O,B,0, Maemo:
ry —ry, <00, <r;+ry, mer; >r,.

BcTaHoBNeHHA B3a€EMHOIo po3MilleHHS
AOBOX Kin

M Bigcranp misk menTpamm gBox Kin 0,0, = 10 cm. Bu-
° 3BHAUMTHU B3a€MHE PO3MIIIIeHHS IIUX KiJI, AKIIO:
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c1)r,=6cm, r,=4cwm; 2) ry=8cMm, ry =4 cMm;
3)ry=5cm, ry =3 CM.
Posze’azanna. 1) Ockinprn 10 = 6 + 4, To6T0 0,0, = 1y + 1y, TO
KoJIa TOTUKAaIOThCA (30BHIMIHIN JOTUK KiJI);
2) ockinpkm 8 — 4 <10 <8 + 4, TobT0o 1y — 19 < 0,0, <r; + 1y, TO
KOJIa IepeTUHAIOTHCH;
3) ockinpku 10 > 5 + 3, To6Tro 0,0, > ry + ry, TO KOJa He IIePeTH-
HaIOTHCHA.
Bionogidv: 1) motTukawoThCsa; 2) MepPeTUHAITHCA; 3) He IepeTHHa-
IOThCA.

@ Lo o3sHauae: gBa kona He nepetuHatoTbesa? O Lo o3Havae: kona OOTUKATbLCA?
Q O Aknin 4OTKK Kin Ha3MBaloTb 30BHILLHIM, @ KM — BHYTPiWHIM? O Lo o3Havae: ABa
Kona nepeTuHalTbCA?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

=

720.

721.

723.

719. IIlo mo:kHaA cKasaTu NOPO BI3AaEMHE PO3MIINEHHS KijJg Ha
MaJoHKax 26.5-26.77

Mai. 26.5 Mai. 26.6 Mai. 26.7

Haxpecaits gBa Koja, pagiycu SKUX JOPiBHIOIOTHE 3 ¢cM i 2 cM,
Tak, 1100 BOHU:

1) masiu BHYTPilIHIA ZOTHUK; 2) mepeTuHAaJINC;

3) Oy KOHIIEHTPUYHUMHU.

Haxpecaits gBa Kojga, pajgiycu AKuUX OOpPiBHIOOTL 2 cM i 1,5 cm,
TaK, 11100 BOHIN:

1) Mmasu 30BHINIHIN ITOTHUK;

2) He mepeTUHAJINCA.

722. Hakpecaite Bigpisox 4 cm 3aBmoB:kKu. IloOymyiiTe nBa
KoJia, I[0 MAalOTh 30BHIIMHIN MOTHUK, IIEHTPAMHU AKUX € KiHITi
IILOT'O BiApisKa.

Haxpecaits Bifpisoxk 2 cMm 3aBroB:kku. IloOymyiiTe mBa KoJjia, IIIO
MaIOTh BHYTPIMIHINA TOTHK, IIEHTPAMU SKUX € KiHITi I[boro BijpisKa.

181



PO34iIN 4

O

724. Pagiycu nBOX KijJ mopiBHIOIOTH 7 ¢M i 5 cm. 3HAWIiThL BiAcTaHb
MiK IXHIMHU IIeHTpaMu, SKIIO0 K0Ja MaloTh:

1) BHYTpiIIHIA DOTUK; 2) 30BHIIIHIN IOTHUK.

725. Pagiycu nBOX KiJ mOpiBHIOIOTHL 3 ¢M i 8 cm. 3HAWAITH BiACcTaHb
MidK IXHIMHK IleHTpaMu, IKIIO KOJIa MalOTh:

1) 3oBHiMIHIN IOTUK;
2) BHYTPIIIHIN JOTUK.

@ 726. JIBa KoJia MAaOTh BHYTPilIHINA HoTUK. Bigcrans Mixk ixHimMu
IIeHTpaMM JOOpiBHIoE 12 aM. SHAWAITH pamiycu Kij, AKIIO BOHU
BigHOCATHCA AK 2 : 5.

727. [IBa Koja MalOTh 30BHIIIHIN AOTWMK. Biacramp MiK ixHiMu meH-
TpaMu JIopiBHIOE 15 cM. SHAWAITH pajiycHu Kij, AKIIIO BOHU BiHO-
CATHbCA K 2 : 3.

728. BigcTranp MixK IleHTpaMM ABOX KiJg mopiBHIoe 12 cm. Busmaure
B3a€EMHE PO3MillIeHHA IMUX KiJ, AKINO 1XHi paJiycu MTOpiBHIOIOTh:
1) 9 cemi 3 cm; 2)5cmi 2 cm
3) 183 cm i 1 cm; 4) 9cmi 7 cwm.

729. Bigcranp MidK IleHTpaMM OBOX Kia mopiBuioe 14 cm. Busmaure
B3a€EMHE PO3MIIEeHHs IIUX KiJ, Ko iXHi pagilycu JOPiBHIOIOTL:
1) 7Tcmi b cm; 2) 16 cm i 2 cwm;
3) 10 cm i 5 cm; 4) Tcmi 7 cm.

730. [Ia Kona meperumHarThcA B Toukax A i B. Toukm O, i O, —
HeHTpu nux kin. Hosexits, mo 0,0, L AB.

731. IBa rona meperuHaroThcA B Toukax C i D. Toukm O, i O, —
neHTpu Kia. Ilosexits, mo npomiee 0,0, — OicekTpuca KyTa
CO,D.

E 732. Tpu KoJia momapHO MalOTh 30BHIiITHi# moTUK. Bigpiskwu, 1110
CIIOJIYYalOTh iXHi IIeHTPU, YTBOPIOIOTh TPUKYTHUK 31 CTOpOHAMM
5cMm, 7T cm i 8 cm. 3HalgiTEL pagiycu mMuUxX KiJ.

733. Tpu Koja IomapHO OOTHKAIOThCA 30BHi. Pamiyc omHOro 3 Kija
JopiBHIOE 6 cM, a BiZIpi3OK, IO CIOJIyYa€ IEHTPU JBOX iHIIINX
Kin, mopiBHIOE 14 cM. 3HAULITHL IIepUMeTP TPUKYTHHUKA, Bep-
OIMHAMU AKOT'0 € HEHTPH ITUX KiJ.

©) Bnpabu grs nobmopenns

734. Y npamorytHomMy TpuKyTHUKY ABC rimorenysa AB I0OpiBHIOE
20 cm, £/ B = 60° JloB:KUHY SIKOTO 3 KaTeTiB MOXKHa 3HAUTHU?
3HangiTh ii.
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735. Ha maiioHKy 26.8 K0JI0 BOKUCAHO B YOTUPUKYTHUK ABCD (mortu-
KaeThCA 10 BCix #oro cropin). HoBemits, mo AB + CD =AD + BC.

A

C
Max. 26.8

Kummeba mamemamuka

736. IlpuBaTHa MHigOpUEMHUIlT Mae€ TPU MarasuHu, pPO3MiIeHi
B Toukax A, B i C, aAKi He Jie;KaTh Ha OnHil mpamiii. Bona xoue
MoOyAyBaTH CKJIAaJ TaK, 100 BifcTaHb Bif HBLOTO g0 BCiX mara-
3UHiB OyJia omHakoBOO. [le Mae OyTu posMmilienuii meii ckaan?

@ Likabi 3agaui — nomipkyd ograve

737. IIpAMOKYTHHUK IOAiJIEHO Ha JeB’ATHh IPAMOKYTHUKIB 12 13
(nuB. Mmau.). Ilepumerpu TPHOX 3 HUX Bimomi, i ix
BKa3aHO HAa MAaJIOHKY. SHAUIITh mepuMeTp 3adapbo-
BAHOT'O NIPAMOKYTHHUKA. 16

§ 27. OcHoBHi 3apa4i Ha No6yAoBY Ta iX po3B'A3yBaHHS

3apadi Ha NnobyaoBy B Kypci reoMeTpil

Busuaiounm Kypc reomerpii, BM HEOJHOPA30BO BUKOHYBAJIM Pi3HI
reoMeTPHUYHI MOOy/I0BM: IIPOBOAUJIN HPAMi, BiIKJIagaau BiaApisKu, IO
MOPiBHIOIOTH AaHUM, OyayBasiu KyTu Tolno. IIpy mbomMy BUKOPHUCTO-
ByBaJI JIIHIAKY 3 HOAiJIKaMM, TPAHCIOPTHUDP, KOCHHEIlb, IIMPKYJb.
Tenep posriassHeMo 1moOya0BU (hiryp, SKi MOKHA BHUKOHATHU 3a AOIO-
MOI'OI0 JIMIIIe ABOX iHCTPYMEHTiB: JIIHiMKM 0e3 IOAiJIOK 1 IUPKYJId.
Humu incTpymeHTaMu KopuctyBajucsa mie B [asuiii I'pemii, Tomy ix
OIPUHHATO BBAMKATH KJIACUYHUMMY iHCTPYMEHTAMU.

IIlo moskHa B3poOUTH 3a [JOIMOMOIOI0 [IBOX IIMX I1HCTPYMEHTiB?
JIiHifika mae 3MOry IIPOBECTH AOBiJIbHY HPSAMY, IIOOyOyBaTH IIPAMY,
110 NPOXOAUTH Yepesd MaHYy TOUKY, i IpPAMY, IO TPOXOAUTH Uepes
IBi maHi ToOuKM. 3a JOIOMOIOI0 IIMPKYJIS MOYKHA IIPOBECTH KOJO
JOBLJIBHOI'O pajiyca, KOJIO i3 IIeHTPOM Y AaHiil Toumi # pamiycom,
[0 JOPIBHIOE MAHOMY BiZpisKy. ¥ OedKHUX BHOaJKaxX 3aMiCTh KoJia
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moTpioHa Oyzae mesdAKa ioro yacTuHa (Ayra KoJja). 3ayBaKHMO, IO
JKOOHUX iHIIMX MOOYI0B y 3aJadyax Ha IMo0yZOoBY BUKOHYBAaTH He J03-
BoJsiAeThbCcsA. Hanmpukiam, 3a MOMOMOrO JiHiKY (HaBiTh 3 MOiIKAaMM)
He [I03BOJAETHhCSA BiAKJIamaTy BiApi3oK 3aJaHOl JOBKUHU, HE MOYKHA
BUKOPIHCTOBYBATH KOCHUHEIIb [OJA IOOYAOBM IIEPIeHIUKYIAPHUX
OPAMUX TOIIIO.

Pose’ssizamu 3adadyy Ha nobydosy — 03Hayae BKasaTu MOCIigOBHICTb
© HanNpoCTiWmMX NobygoB, Micnsi BUKOHAHHSA SIKUX OTPUMAEMO 3aJaHy
dirypy; gani — goBecTu, Wwo nobygosaHa dirypa Mae BNacTMBOCTI, ne-
penbadeHi yMoOBOI, TOBTO € LyKaHOo irypoto.

Imonmi A HalicKJIaSHIIIMX 3aJa4 IOTPiOHO BUKOHATH aHAaJi3, TOOTO
IPOBECTH MipKyBaHHs, Ha OCHOBL IKUX i OyZe po3B’a3aHO 3amauy.
HaJji posrigaHeMo HaWIIPOCTiITi 3amadui Ha MOOYIOBY.

Mo6ynosa Bigpi3ka, WO [OPIBHIOE AAHOMY

M Ha manomy mpomeni BiJ #0ro mo4yaTKy BiZKJacTH Bi-
° Pi3OK, IO JOPiBHIOE 3aJaHOMY.

E Poszg’azannsa. 3oo6pasumo ¢irypu, 1o JaHo B YMOBIi 3amaui: Biapi-
30K AB i npominb 3 mouaTtkoM y Touli K (masu. 27.1).

A B D

. —

Maax. 27.1 Max. 27.2

1) ITo6ynyemMo mupKyJieM KoJio i3 meHTpoMm y Toulli K, pamiyc sko-
ro popiBHioe AB (maj. 27.2). Ile Kojlo mepeTHe MPOMiHb y AeAKiH
Touri D.
2) OueBunno, 1o KD = AB.
3) Tomy KD — mrykaHu#l Bimgpi3ok.
3amicTe KoJia MOXKHA OyJO IIPOBECTHM Ty MOTO D
yacTuHy (JeAKy IyTy), AKa 0 Maja IepeTuH 3 IIPOo- I,{/\/

MeHeM (nuB. MaJ.). 110 nyry 1me Ha3UBaIOTh 3ACIYKOI0.

Mob6ynoBa TpMKyTHUKA 3a TPbOMa CTOPOHaMM

W IloOymyBaT TPUKYTHHK i3 3alaHMMM CTOPOHAMU a, b i c.
' Posé’asanns. Hexaii sagano Tpu Bigpisku a, b i ¢ (man. 27.3).
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I..o

a (4)X(3)

c @), (2)

r—:e

Max. 27.3 P B a [C  Man. 27.4

1) 3a momomoror JiHiMIKM TpoOBeIeMO MOBiJIBHY OpPAMY p i mo3Ha-

YMMO Ha Hi# moBinbHY TOouky B ((1) Ha mana. 27.4).

2) 3a [OmOMOTrOI0 IUPKYJS BigKJIameMo Ha IIpPAMili p Biapisok

BC = a (gyra (2) va maj. 27.4).

3) PosxmaoMm 1upKyJad, IO AOpPiBHIOE b, omuinemo ayry (3) Koia i3

meHTpoM y toulri C (maJj. 27.4).

4) Po3xujaoM IUPKYJd, IO OOPiBHIOE ¢, omumieMo ayry (4) Koja is

meHTpoM y Toulri B (man. 27.4).

5) Touka A — Touka nepetuny ayr (3) i (4). A ABC — mryKaHuUi.

Ilogedernns 1poro (akKTy € OUYEeBUAHUM, OCKiJIBKM CTOPOHU TpH-

KyTHuka ABC mopiBHIOIOTH 3aJaHuUM Bizgpiskam a, b i ¢: BC = a,

AC=0b, AB =c.

3aysaxcenns. Ixbu nmodynoBaui agyru (3) i (4) He ePeTHYIUCS, TO

TPUKYTHUK IIOOyAyBaTu OyJIOo 0 HEeMOMKJIMBO. 3a HEPiBHICTIO TPUKYT-
HHKa: KOYKHa 3i cTopiH Mae OyTH MEHIIIOI0 BiJi CyMU ABOX iHIIIHX.

Mo6ynoBa KyTa, WO AOPIBHIOE JAHOMY

m Big mamoro mpomensa BigKJgacTu 3aJaHUN KYT.

. Posg’azannsa. Hexail gano Kyt A i mpomiHs 3 mouatkom y Touiri O
(mag. 27.5). ITorpi6bHO MOOYAyBaTH KYT, IO MOPiBHIOE KYTYy A, TakK,
100 omHA 3 MOoro CTOPiH 30irajacsa 3 JaHUM IIPOMEHEM.

1) IlosHaunMo Ha CTOpPOHAX MaHOTO KyTa A ABi moBinbHI Toukm B
i C (mau. 27.5).

2) Ilobynyemo TpukytHuk OKM, 1o nopiBHioe TpukKyTHURY ABC,
Tak, 1mob AB = OK, AC = OM, BC = KM (maiu. 27.6).

B K
/\ Mau. 27.5 Ma%
A o
c O M

3) Tomi £ KOM = / BAC (ak BiATIOBigHI KyTH PiBHUX TPUKYTHUKIB).
4) Ormxe, £ KOM — miykaHmii.

Ilogedenns 1poro BUIIMBAE 3 moOymoBu, 60 A OKM = A ABC,
atomy £ KOM = /ZA. m
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Mo6ynoBa 6icekTpucm 3apaHoOro KyTta

NI EERS [TooyayBaTu OiceKTpHCYy 3a4aHOrO KyTa.
¢ Posg’aszanusa. Hexai mamo £ A, moTpibHO IIO-

oymyBaTu iioro 6icekTpucy (IuB. MaJl.).

1) IIpoBegemo ayry kKoJa AOBiJIBLHOTO pamiyca
i3 menTpom y Touri A (myra (1) Ha mai.), sKa
IIepeTHAE CTOPOHU KyTa B Toukax B i C.

2) 3 Touok B i C omurieMo Ayru TaKUM CAMUM
paxmiycom (myrm (2) i (3)) y BHyTpimHi# obaacTi
KyTa no ix meperuny. Orpumaemo ToukKy D. A } C

3) IIposBememo mpomiab AD. IIpomins AD -

mykama OicekTpuca Kyrta A.

Ilogedenns. NABD = AACD (3a TphOMa CTOPOHAMM), TOMY
/ BAD = / CAD (ak BigmoBigHiI KyTHU PiBHUX TPUKYTHUKiB), OTIKeE,
AD — bGicexTpuca Kyta A. |

Mopin 3apaHoro Bigpiska HaBnin

m IloginuTy 3agaHuii Bifpi3OK HABIILI.

. Posé’aszannsa. Hexaii AB — 3amaHuil Bifpisok,
° AKUH MOTPI6HO HmOAIMWTH HaBHia, TOGTO 1OGY-
IyBaTU HMOT0 CepeauHy.
1) 3 Toukm A pamiycomM ITUPKYJaA, OiabIIIM
3a IIOJIOBUHY Bimpiska AB, omurnemo ayry (1)
(nuB. MmaJ.).
2) 3 Touku B TaKUM caMUM PagiyCcoM ITUPKYJIA
onuriemo nyry (2) mo mepeturHy 3 ayrorm (1)
y Toukax M i N.
3) Uepes Touku M i N mpoBememo mpsamy MN.
IIpama MN mneperuHae Bigpisox AB B Touri P.
P — mrykaHa TOYKA.
Ilogedenns. NAMN = A BMN (3a Tpboma ctopoHamm). Tomy
ZLAMP = Z BMP, a MP — GicekTpuca piBHOOEIPEHOro0 TPUKYTHMU-
Ka AMB 3 ocHOBOIO AB, ToMy BOHa € TakoyX MezmiaHoro. OtTixe, P —
cepenuua AB. m

3ayBaxkuMo, 10 npsaMa MN € cepeIUHHUM IIepPIeHINKYIAPOM IO
Bizmpiska AB.
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Mo6ynoBa npsamoi,
nepneHAuKYNapHOI A0 3aAaHoi

Yepes gany Touxky M mpoBeCTHU IPAMY, IePIEeHIHNKY-
° JIAPHY A0 3aJaHOI mpAMOIl a.

Poss’asanna. 3agaya Mae IBa BUIAIKU.

1. Hexaii Touka M HaJeXUTh OPAMIA a.

1) Ha pmaniit npamiii @ 1OBiTbHUM pagiycoM ITUPKYJIA BiZKJIageMo Bif
Touku M nBa piBHuX Biapiskum MK i ML (ayru (1) vHa maiu. 27.7).

2) Iz Touok K i L paxgiycom, 1o mopiBuioe KL, omnuiitemo ayru (2)
i (3) mo ix meperuny. OTpuMmaemMo Toukry B.

3) IIpoBememo mpamy BM. Ilpama BM — mrykaHa.

Ilogedenns. KL = KB = LB, ot:ke, BM — Meniana piBHOCTOPOH-
HBOro TpuKyTHuUKaA BKL, ToMmy BOHa € TakoX i Bucotoro. OTike,
BM 1 a.

2. Hexait Touka M He HAJEXKUTh NPAMIN a.

1) 3 Touku M npoBibHUM pamiycoM HupKyaa (Oinbimum 3a Bin-
CTaHb Bix Touku M nmo mpamoi a) mposexemo ayry (1), ska meperu-
Hae npamy a B Toukax B i C (man. 27.8).

M
B /// \\\
N / \
® @ O
y; N / \
/ \ W~/ F
« - Py ——
/ \ \ /
/// \\\ \/<\ />\/
(1)/// . \\Ll) \\ //
T \|/
@ |K M JL C) )
N
Mau. 27.7 Mau. 27.8

2) 3 Touok B i C TuM caMuM pagiycoM IMUPKYJIS onuiieMo ayru (2)
i (3) mo ix mepetuny B TouIli N 3 iHITOro OOKY Bim Touku M.

3) IIpoBepemo mpamy MN. IIpama MN — miykaHa mmpsaMa.
Ilogedenns. Hexait Touka F — Touka neperuny npamux BC i MN.
AN BMN = A CMN (3a Tppboma ctopoHamu). Tomy £/ BMN =/ CMN.
MF — OicexkTpuca piBHOOenpeHoro tpukyTHukKa BMC, mpoBeaeHa
nmo itoro ocuoBu. Tomy MF € Ttakoxx i Bucororo. Omxe, MF 1 BC,
aTtomy MN 1L a.m
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Ilpumimrka. Y 3agaduax 1boro maparpada [nis 3aJaHHA yYMOB 3amadvi
(HampuKJIam, JOBMKUHU Bipiska 4u rpagycHOl Mipu KyTa) BUKODPHCTOBYEMO
JiHIAKY 3 momiJiKaMu i TpaHCIOPTHUP, a AJA PO3B’A3yBAHHA 3alaui — JuIle
JiHINKY 0e3 IOIiJIOK 1 MUPKYJIb.

@ AKi iHCTPYMEHTM BUKOPUCTOBYIOTb AN PO3B’A3yBaHHA 3adad Ha nobygosy? O Aki

o nobyaoBM MOXHa BMKOHaTK 3a AOMOMOrol fiHinkM 6e3 noainok? O Aki nobynosm
MOXHa BMKOHaTWU 3a gonomorot uupkyna? O Lo o3Hayae: po3B’sa3atv 3agady Ha
nobynosy? O Ak nobyayeaTtu Bigpi3oK, WO AopiBHIOE 3agaHomy? O Ak nobyaysatu
TPUKYTHUK 3a TpboMa cTopoHamun? O Ak nobyaysaTtu KyT, LLO AOPIBHIOE 3agaHOMYy?
O Ak nobygysaTu BicekTpucy 3agaHoro kyta? FAk noginuTn 3agaHui Bigpi3oK HaB-
nin? O Ak nobygysaTtn npsMy, nepneHankynsapHy Ao 3agaHoi? O Ak nobyaysatu
TPUKYTHMK 3@ TPbOMa CTOPOHaMU?

§ Fosb aximb 3agaui ma buxonaime bnpabu

=

739.

740.

741.

2]

743.

744.

745.
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738. IIpoBeniTh JOBiIBLHY IIPAMY Ta BiAKJIaLiTh Ha Hill Bigpisok,
III0 JOPiBHIOE BifpisKy Ha MaJIoOHKY 27.9.

IIpoBeniTs mOBibHUI MPOMiHB Ta BiAKJIAAITHL Bijg #Oro IIOYATKY
BiZIpiBOK, IO JOPiBHIOE BifpisKy Ha majoHky 27.10.

Man. 27.9 Man. 27.10 Max. 27.11

IlpoBexniTs moBibHY mnpAMY m, BUOepiT, Ha HIiT Touky M
1 omumriThk KoOJIO i3 meHTpoM y Toulli M, pamiyc AKOro HOPiBHIOE
BiZpisKy, 300paskeHoMy Ha MaJOHKY 27.11. ¥V CKiJIbKOX TOUKax
KOJIO TIEePEeTHYJIO IpAMYy?

Haxpecaits moBinbuHUii Bigpisoxk MN. IloOymyiiTe KoJo i3 IieH-
TpoM y Toulti M, paxgiyc sikoro mopiBHIoe MN.

742. TloGynyiiTe KyT, 110 JOpiBHIOE 3amamomy (MaJj. 27.12).
IloGynyiiTe KyT, 1110 AOpPiBHIOE 3amaHoMy (MaJj. 27.13).

Man. 27.12 Max. 27.13

IloOynyiiTe 3a JOIIOMOI'OI0 TPAHCIIOPTHPA KYT, III0 gJopiBHIOE 70°,
Ta Moro OicekTpucy — 0e3 JOIIOMOTHM TPAHCIOPTHPA.

IloGynyiiTe 3a [OOMOMOTOI0 TpPAHCIOPTHPA KYT, IO MJOPiBHIOE
110°, Ta fioro OiceKTpucy — 0e3 JOIIOMOTM TPAHCIOPTHPA.

O
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746. TloOynyiiTe Bimpisok, 110 mopiBHIOE 3amanomy (MaJj. 27.14), Ta
HONLJIITHL FIOT0 HABIIiJ.

747. TlobynyiiTe Bimpisok, I0 mopiBHIOE 3amaHomy (Maj. 27.15), Ta
HOJ1iJIITHL MIoro HAaBIIiJI.

Man. 27.14 Maun. 27.15

748. Hakpecsite npamy b Ta mo3HauTe TOYKy M, mio iti He HaJe-
Kuth. IIpoBeniTs npamy MN neprneHAUKYJIAPHO M0 IPAMOi b.

749. HakpecJiiTh OpAMY m Ta IIO3HAUTE TOUKY P, 10 il HAJEeKUTh.
IIpoBenitsy npsamy PK mepneHAUKYJIAPHO M0 IIPAMOL m.

750. IloOynyiiTe TPAMOKYTHHH TPHUKYTHUK, KaTeTH SIKOT'O IOPiB-
HIOIOTh b ¢cM i 3 cMm.

751. Hakpecaite roctpokyTHuii A ABC Ta mnobyayiTe iioro
mepniany CP.

752. Hakpecaite npamorytuuii A ABC (£ C = 90°). Ilob6yayiiTe iioro
meniany CM Ta Gicektpucy AK.

753. Hakpecuits npamoxkytuauit A KLM (£ K = 90°). ITobynyiiTe itoro
oicekTpucy KP Tta menmiany LT.

754. Hakpeciaits posinbHmMii Bigpisox. IloOyayiiTe Bigpisok, IIjo
JIOPiBHIOE % BiJ moOymoBaHOro Bifpiska.

755. Hakpecaits poBinbHHMIT Bigpisok. IloOyamyiiTe Bimgpisok, Imo
JIOPiBHIOE i Bijg moOGymoBaHOro Bifpiska.

756. IloOynyiiTe TPUKYTHUK 31 cTopoHamMm a = 8 cm, b = 7 cm,
c=5cm.

757. Tlobynyiite A ABC, akmo AB =4 cvm, BC =6 cm, CA =7 cm.

758. Hakpecuits goBinpauii A ABC i mobynyiite A ABD Takwuii, 110
mopiBHIOE TpuKyTHUKY ABC.

759. HakpecJaiTh JOBIJIbHUNA TPUKYTHHUK i HOOYAYHATEe TPUKYTHUK, IO
MOMY JIOPiBHIOE.

760. Hakpecaits npoBinbHUE Bigpisoxk AB. IlobyamyiiTe piBHOCTO-
pouniii A ABC. a

761. IloGynyiiTe piBHOOEAPEHMIT TpU-
KYTHUK, Y IKOI'O OCHOBA JIOPiBHIOE Bij-
Pi3Ky a, a GiuHa cTOpOHaA — BiApPi3KYy b b
(mau. 27.16). Mau. 27.16
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762.
763.

=

765.

766.
767.
768.

769.

770.

771.

772.

773.

774.

775.

776.

777.

778.

779.
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ITo6ynyiite A DEF, aximo DE = 6 cm, £ D = 40°, £ E = 80°.
ITo6ynyiite A NPT, akmo NP =4 cm, £ N = 50° £ P = 100°.
764. Ha paHii npamiii a sHaiigiTs TOUKM, BiggajieHi Big 3agaHol
TOUYKM A I1i€el IpAmMoi:

1) Ha 4 CcM;

2) Ha BiAcTaHb, OLIBITY HiXK 4 cM;

3) Ha BijcTaHb, MEHINTY HiXK 4 CM.

IloOynyiiTe piBHOOeApeHMII TPUKYTHUK 3a OIiYHOIO CTOPOHOIO
i pagiycom ommcaHOTO KOJAa.

IToGynyiite A ABC, sikio AB = 3 cm, AC = 5 cm, £ A = 105°.
ITo6ynyiite A KLM, sximo KL = 6 cm, KM = 4 cm, £ K = 80°.
IToGynyiiTe piBHOOEAPEHUI TPUKYTHUK, OCHOBa SIKOro 4 cwM,
a KyT mpu ocHoBi 70°.

IloOynyiiTe piBHOCTOPOHHIN TPUKYTHUK 31 CTOPOHOIO 5 ¢M i BIIN-
OIiTh Y HHOTO KOJIO.

IToOynyiiTe MOBiTBPHUI TPUKYTHUK Ta OIUIITH HABKOJO HBOTO
KOJIO.

IloOynyiiTe piBHOOEApPeHUII TPUKYTHUK, YV KOO OCHOBA
JIopiBHIOE 6 cM, a BHCOTa, IIpOBeJeHa 10 Hei, — 4 cM.

IloGynyiiTe KoJIO, pamiyc sxoro 4 cM, IIO3HAUTE Ha I[HOMY
KOJIi JedaKy Touky A i mpoBeZiTh uepes Hel JOTHUYHY OO KoJa —
npamy b.

IloOynyiiTe piBHOOEApPEHNII TPUKYTHUK, OCHOBA SKOT'O JOPiBHIOE
4 cMm, a KyT npu BeprauHi — 80°.

IToGynyiiTe piBHOOEAPEHMIT TPUKYTHUK, OCHOBA AKOT0O IOPiBHIOE
6 cMm, a KyT mpu BepruHi — 100°.

IloOGynyiiTe NPAMOKYTHUI TPHUKYTHHK 3a KaTeTOM i Trimore-
HY30I0.

IloOynyiiTe IpAMOKYTHHII TPUKYTHUK 34 KaTETOM i OiCeKTpHcoIo
IPAMOTO KyTa.

IloGynyiiTe TPUKYTHUK 3a IBOMAa CTOPOHAMM i MeaiaHOIO, IIpOBe-
IEeHOI0 O OOHiel 3 HUX.

IToOynyiiTe MPAMOKYTHUI TPUKYTHUK 3a KaTeTOM i MeaiaHOIO,
IIPOBEIEHOI0 IO IPYTroro Karera.

IloOGynyiiTe IPAMOKYTHUM TPUKYTHUK 3a KaTeTOM i MeaiaHOIO,
IIPOBEJIEHOI0 0 HBHOTO.
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780.

781.

783.
784.

785.

786.

787.
788.

IloOynyiiTe TPUKYTHUK 3a CTOPOHOIO, IIPUJIEIVIMM OO0 Hel KyTOM
i pagiycom ommcaHOro KoJia.

IloOynyiiTe TPUKYTHUK 34 CTOPOHOIO, IIPUJIEIVIMM OO Hel KyTOM
i OicekTpuCcor0, IIPOBEEHOIO 3 BEPIIINHU IIHOTO KyTa.

782. ITo6ynyiite A ABC, akmio AB =4 cm, £ A =40° £ C =105°.
He xopucryouncs TpaHCIOpTHPOM, IIoOyayiiTe Kyt 30° i 60°.

He xopucTyoumnch TpaHCIOPTHPOM, MTOOYAYHTEe KYT, IO
IopiBHIOE 15°

ITo6ynyiiTe 6e3 Tparncnoptupa A ABC, y aKoro:

1) AB=5cm, LA =60°% £ B = 45°%

2) AB=BC =4 cm, / B =150°

IToGynyiiTe 6e3 Tpaucooptupa A KMP, y aKoro:
1) KM =4 cm, LK = 30°% £ M = 45°
2) KM = MP =5 cm, £ M = 120°.

IToGynyiiTe piBHOCTOPOHHiI TPUKYTHUK 3a HOr0 MeIiaHOIO.

IToGynyiiTe TPUKYTHUK 3a JBOMAa HEPiBHUMM CTOPOHAMM i pai-
ycoMm omucaHoro KoJja. CKibKU po3B’sisKiB Mae 3amaua?

©) Bnpabu gra nobmopenns

789.

790.

791.

OmuH 3 KyTiB TPUKYTHHKA OOpiBHIOE 15° a mBa immmx — Bif-
HOCATBhCA AK 7 : 8. 3HAUAITh HalMeHIINI i3 30BHINIHIX KyTiB
TPUKYTHUKA.

HoBemiTh, 110 B PiBHUX MisK C0O00I0 TPHUKYTHUKaAX OiceKTpucw,
MIPOBeeHi 3 BEePIINH BiAMOBIIHUX KYTiB, OMHAKOBOIL JOBXKIHU.

OpuH 3 KyTiB IPAMOKYTHOTO TPUKYTHHUKA AopiBHIOE 30°, a rimo-
TeHys3a — 60 cm. 3HalgiThL BiApisKH, HA AKi OiJINUTHL TiIIOTEHY3y
BHICOTA, IIPOBeJeHa A0 Hel.

Kummeba mamemamuka

792.

1) IITo6 sanuTu OOWMH KBaApPaTHUN MeTP KOB3aHKU, IOTPiOHO
40 g Bogu. CKinbKU mOTPiOHO Oyme BoaM, IT00 3aJIUTH KOB3AHKY
Kpymioi ¢opmu miamerpom 30 m?

2) IlismaiiTecsa, cKinbku KomTye 1 M3 Bomm, Ta OOUMCIITE, AKY
CyMy IOBUHHA Oyze CILIaTUTH MYHiIIHUIIaJIbHA BJIaja 3a BUKOPHU-
CTaHy BOJIY.
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@ Likabi 3aga4i — nomipkyi ogHave

793. Po3p’s:kiTh 3amady Ta IpoUYHTAliTe NPi3BHUINE IIEPIIOro IIPe3u-
leHTa He3aJIeKHOlI YKpalHu.

IIpomiabs BK mpoxoauTh MixK cropoHamu KyTta ABC.
Suangite £ ABK i £ KBC, axmo £ ABC = 120°,

YmoBa /ZABK | Z KBC
/ ABK ua 20° menmuii Big £ KBC A B
/ ABK ytpuui 6insmuii 3a £ KBC % K
/ZABK : Z/KBC=3:5 P 9

30° | 45° |50° [70° |75° [90° |30°

AOMALIHSI CAMOCTIMHA POBOTA N2 5 (8§21 -27)

Kosxcne 3asdannsa mae no womupu eapianmu e8idnosgideii (A-TI),
ceped axkux auuie o0ur € npaguavrum. Obepimsv npasubHUil 8apianm
6i0n08i0i.

@ 1. 3HaigiTe pagiyc xojaa, giaMeTp sSIKOTO JOPiBHIOE 8 cM.
A.2cm B. 4 cm B. 16 cm I. 8 cm

2. 3HaiifgiTh TpagycHY Mipy II€eHTPaJbHOIO KyTa, AKIINO I'pagycHa
Mipa BiATIOBiTHOT'O MOMY BIIMCAHOTO KyTa AopiBHIOE 40°.

A. 20° B. 40° B. 80° I. 120°

3. YKaKiTh MaJIOHOK, Ha AKOMY IpsaMa | € cepefUHHUM IIepHeHIu-
RyJIﬁpOM jifo) Bi/:[piaRa CD.

TG T

D 4. Pagiyc xomaa gopisuioe 4 cm. Ak posmimeni npsma a i Koo,
SIKITIO BiicTaHb BiJ IIEHTPa KoJa 0 IIPAMOI JOPiBHIOE 3 cM?

. IpsIMa IIepPeTHHAE KOJO Y ABOX TOUKAaX

IpsAMa € JOTUYHOIO 0 KOoJa

IpsAMa He Ma€ 3 KOJIOM CIIiJIbHUX TOYOK

HEMOXKJIMBO BU3HAUUTU

o HEEp

. Touka O — meuTp Kosa, MN — iioro xopzma. 3uangite £ MON,
armo £ OMN = 70°.
A. 20° B. 40° B. 60° TI. 70°
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O
6. Koua, pagiycn axux 6 cm i 2 cM, MaloTh BHYTPIIIHIA OTUK. SHAN-

TiTh BifcTaHb MiK IXHIMU IIeHTpaMMU.

A. 2 cm B. 4 cm B. 6 cm I. 8 cm

@ 7. Touka O — meHTp kKoJjga, AB — ioro miamerp, BC — xoppa,
Z COA = 50°. Buangitre £ BCO.

A. 25° B. 35° B. 50° I. 60°

8. JIBa KoJyia MaOTh 30BHIIIHIN MOTHK, a BiicTaHb MiK ixHiMM IeH-
TpaMu nOopiBHIoe 14 cMm. 3HaAWAITL pamiycw IIUX KijJa, AKIIO pamiyc
OIHOI'0 3 HUX Ha 4 c¢M OiIbIINE 3a pajgiyc Apyroro.

A.8cmidem B.9cvmibdcem B.10cmi6em Illcemi7cem

9. Xopou MN i KL mneperuHarmoTrbcad B Touni A. ZMKL = 30°
ZKLN = 70° 3naugite rpagycuy mipy kyta KAM.
A. 30° B. 70° B. 80° I'. 100°

E 10. 3 Toukm M, 10 JEXKUTHL I103a KOJIOM, IIPOBEINEHO OO0 KoJia
nBi motruuni MA i MB, ne A i B — Touku notury, ~ MBA = 60°.
3HaUmiTh BimcTaHb Bim TouKum M 1m0 IEeHTpa KoJja, AKIIO pamiyc
KoJia mopiBHIoe 10 cm.

A. 10 cm B. 15 cm B. 20 cm I. 25 cm

11. IleHTp KoOJIa, OHMMCAHOIO HABKOJI0O TPUKYTHUKA, 30iraerbca i3
CcepeuHOI0 CTOPOHU B TPUKYTHUKY, IO €...

A. IpAMOKYTHUM B. rocTpoxkyTHUM

B. TymoxkyTHUM I'. piBHOCTOPOHHIM

12. Tpu Koma, pagmiycm SKux 3 c¢M, 4 ¢cM i 5 cM, IOIIapHO AOTHKA-
IOThCA 30BHi. SHAWJITL NMEPUMETP TPUKYTHUKA, BEPIIMHAMU SIKOI'O
€ IeHTPU ITUX KiJI.
A. 22 cm B. 23 cm B. 24 cm I. 25 cm
Y 3a60anni 13 nompioHo 6cmanogumu 6i0nosidnicmo mixe iHGop-
Mayierw, nosHaverow yuppamu ma oyxeamu. O0na 6idnosidv 3aiisa.
@ 13. Pagiycu nBOX KiJI JOPIBHIOIOTE I'y i 'y, & BiICTaHb MiK IXHIMHU
nearpamu — 10 cMm. YeTaHOBITH BiAMOBiAHICTE MiMK pamiycamu
Kin ry i r, (1-3) Ta B3a€EMHUM IOJIOKEHHAM X Kinx (A-T).

Paodiycu kin B3saemne nonoxcenns kin
l.ry=4cm, ry="Tcm A.30BHIIIHIN JOTUK
2.r;=8cm, 1ry=2cMm B. BHYTpimHINi gOoTHK
3.r;=95¢M, Iy =3 CM B. Kosra mepeTrHAIOTHCA

I. KoJsia He MaIOTh CHOIJILHUX TOUYOK
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3ABAAHHA ANA MEPEBIPKU 3HAHb AO 8§ 21-27

@ 1. 3HangiTe HiaMeTp KoJja, AKIIO HOro pagiyc JopiBHIOE 26 MM.

2. 3HalaiTh rpagycHy Mipy KyTa, BIHCAHOTO B KOJIO, SIKIIO BiJmo-
BiIHUIT MOMY IEeHTPAJbHUHA KyT mAopiBHIOE 70°.

3. Ha axomy 3 mMaJiOHKiB 300paskeHO KOJIO, OIMcaHe HaBKOJIO TPU-
KYTHUKA, a HA AKOMY — BIINCaHe Yy TPUKYTHUK?

@ 4. HakpecJsite Kojo, paniyc axoro gopiBuioe 4 cm. IIposexmiTn
y HpoMy gmiamerp MN i xopay KL. IloGymyiiTe 3a JOIIOMOTI'OIO
KOCHHIIS JOTUYHY 0 KOJa, IO ITPOXOAUTH uepe3 TOUKy M.

5. Touka O — neHTp KoJa, AB — fioro xopga. 3HaugiTe £ OAB, AKIIO
2/ AOB = 136°.

6. Haxkpecuits Bigpisoxk FP 3aBOOBKKU 5 cM. 3a JOIIOMOI'OIO JiHiKMT
3 MOAIJIKAMM Ta KOCUHIISA IIPOBENITh CePeAMHHUN IEPHeHIUKYJIIP 0
Bimpiska FP.

i3| 7. IBa KoJla MAalOTL 30BHIIIHIA mgoTmMK. Bigcrams mimk ixmimn
nearpaMu aopiBHOe 20 cm. 3HaHUAITHL pamiycu KiJ, AKIITO OSUH
3 HUX yTPUYi OLJIBINTUI 3a iHITWI.

8. IToOynyiiTe piBHOOEApPEHMNII TPUKYTHUK, OCHOBA SKOI'O TOPiBHIOE

55 MM, a KyT npu BepmiuHi — 50°.

i4- 9. Kosio, Bumcane B pPiBHOOEAPEHWH TPUKYTHUK, OiJIATHL HOTO
O0iuHy CTOPOHY Ha BiApPi3KM 5 c¢cM i 2 cM 3aBIOBKKHU, IOUYHNHAIOUN
Bil BepIIMHU, IO IIPOTHJIEKHA OCHOBiI. 3HAWIITh IIEepUMETP
TPUKYTHUKA.

Jodamxkoei énpaéu

10. 3 Toukm A, IO JEKUTH II03a KOJIOM, IIPOBEJEHO A0 HBLOTI'O IBi
moruuHi AB i AC, ne B i C — Toukmu notukry, £ BAC = 60°. 3HaiigiTh
paziyc KoJia, SKIIO BificTaHb BiJl TOUKM A [0 IIeHTPa KoJia JOPiBHIOE
8 cm.

11. He KopucTyoOUNCh TPAHCIIOPTUPOM, MOOYAYHATE KYT, IO JOPiBHIOE
120°.
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T
Z

796.

798.

799.

800.

BITPABU AAS TOBTOPEHHS PO3AIAY 4
o § 21

794. Hakpecraite kKojo. IlpoBemits y HBOMY pajiyc, mgiaMerp
i xopmy.

795. JlaHo KoJio i3 mteaTpoM y Toulli O. CKiJIbKY CIiJIBHUX TOYOK
Ma€e KOJIO 3:

1) mpomenem OK;

2) mpsamoio OK?

Y xoai iz memTtpom O mpoBeneHo xopau AB i BC (mau. 1).
Bigomo, mo £ AOB = £ BOC. loBenith, mo AB = BC.

797. Y xoiai i3 meaTpom O mposeneno miamerp AB i xopou AK
i KB (maun. 2). 3uaimitb KyTu TpukKyTHuUKa AKB, HAKIIO
/ KOB = 130°.

K
/D A [s) B
B
Mau. 1 Mau. 2

Yei pagiycu koja OPOOBXKUJIIM 30BHI KoJia Ha IXHIO JOBMKUHY.
SRy Jsimiro yTBOpATH iXHi KiHIi?

PosgisiTe xopay HaBOiJ 3a JOIOMOIOIO JIMIE KOCHUHILA, SIKIIO
TaHO IIEHTP KoJia.

3HalmiTh rpaAycHy Mipy KyTa MiK ABOMa XOopaaMu, IO BUXO-
ISATh 3 OJHIEl TOUKM i JOPiBHIOIOTH pajiycy.

801. AB — pgiamerp Koma, K — gedAka ToOuKa Koja. SHAWIITH
KyTu TpukyTHuUKa ABK, AKIO HaliMeHINIHNi 1oro Kyt y 4 pasu
MEHIINI BiJl cepesHboro 3a IpaJlyCHOI0 Mipoio KyTa.

. ¥ xouii uepes cepeauny pagiyca OA MeprneHaInKYJIAPHO 10 HBOTO

mpoBeneHo xopay MN. 3HaiaiTe KyTu TpukyTHHKa MON.

803. Xopma meperuHae giamerp mig Kyrom 30° i mimuTes fioro
Ha ABa Biapiskm 7 cm i 1 cM 3aBAOB:KKU. SHAWAITH BiicTaHD BiX
IIeHTPpa KoJa [0 Iliel Xopau.
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805.

812.

TN
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O
Tlo § 22

804. Hakpecaits Kojo, pagiyc saxoro 2,5 cm. Ilosmaute Ha
HBOMY TOuKy L. IIpoBenmiTs 3a momomororo kocuHIS ciuny LK Ta
pmoruuny LM mo KoJia.

Hexait OK — Biacraub Big 1menTpa Kojaa O mo mpsamoi p, a r —
pazgiyc xoma. IKMM € B3aeMHe PO3MIiIllleHHA IIpAMOiI i KoJa,
AKIITO:

1) OK =12 cm, r = 14 cwm; 2) r="Tcm, OK = 70 mMm;

3) OK = 2 nm, r = 18 cwm; 4) r = 32 mm, OK = 0,3 nm?
806. Yu nepeTnHAOTLCA JOTHUYHI MO KOJIa, III0 IPOXOAATH Yepes
KiHIi #ioro miamerpa?

.Ilpama B Toumi A moTukaeTrbcA n0 Kojsa id menTtpom O. Ha

JOTUYHINA 3 pisHMX OOKiB Bimg TouKm A BigkJajgeHo piBHi Bif-
pisku AM i AN. MoBenith, o OM = ON.

808. Pazxiyc xkosa mijiuTh HaBIILJI XOpAy, AKa HE € JdiaMeTPOM.
HoBeniTh, 110 JOTUYHA, IPOBeJeHA yepe3 KiHellb AaHOTO paii-
yca, mapaJejbHa JaHilfl XOpmi.

o § 23
809. HakpecJiTh TYIOKYTHUN TPUKYTHUK. 3a JTOIIOMOI'OI0 TPaH-
CIIOPTUpPA, IUPKYJAA Ta JiHiAKN moOyayiTe KOJ0, BOUCaHe B Ilei
TPUKYTHUK.

810. Hakpecaite xyT 80°. 3a IOIOMOroo IUPKYJISd, KOCHHILA,
TPaHCIIOPTUPA Ta JiHIKY 3 MOAIIKaMU BIIUIMIITH Y e KyT KOJIO
TakK, 100 TOUKa JOTHUKY JO CTOPiH KyTa MicTmJjacs Ha Biacrani
2 cM Bij #IOT0 BEPIIIMHU.

811. IlenTp KoOJa, BIMCAHOTO Y TPUKYTHHK, JIE}KUTh Ha Iepe-
TUHI ABOX MeJiaH TpUKyTHUKA. IloBemiTh, IO TPUKYTHUK PiB-
HOCTOPOHHI.

Brrcane B piBHOOeApeHUI TPUKYTHUK KOJO iJIUTHL OiYHY CTO-
poHy y BimHomienHi 2 : 3, IOYMHAIOUM BiJi OCHOBH. SHAMUIITH
CTOPOHU TPUKYTHUKA, AKIIO HOro IepuMeTp JopiBHioe 70 cM.

o § 24
813. HakpecsiTh NPAMOKYTHHN TPUKYTHUK. 3a JOIOMOTOIO
KPpecJaAPChbKUX IHCTPYMEHTIB ONUIMIITH HABKOJO HHOI'O KOJIO.
814. IloBenitp, 1110 B piBHOOEAPEHOMY TPUKYTHUKY IIEHTP OIIHCA-
HOT'O KO0JIa HAJIEKUTDL IIPAMIiH, III0 MiCTHUTL BHCOTY TPUKYTHUKA,
IIPOBEeeHy J0 OCHOBH.
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23

818.

820.

]

815. JloBeniTh, 1110 IIEHTP KOJIa, OMKMCAHOTO HABKOJIO PiBHOCTO-
POHHBOT'O TPUKYTHUKA, 30iracThbCcdA i3 IIEHTPOM KO0Ja, BIIMCAHOI'O
B Ilefl TPUKYTHUK.

o § 25
816. Ha mamioHKy 3 Touka O — IIEHTP KoJia.
1) £1 = 40°. 3uaigite £ 2.
2) £2 = 25° 3muanpitey /1.
817. Ha maisronky 3 Touka O — IIEHTp KoJia.
SHAUIITh £ 2, AKIIO:
) /1 - 22 =15%
2) /1 + /2 = 54°

Mau. 3

ToctpokyTHUii TpUKyTHUK ABC BImcaHo B KOJIO i3 IIEHTPOM
y Tourri O. 3uaigite £ BOC, akmio LA = a.

819. V koio paziyca 2 cm Boucano Kyt ABC, 1o mopiBHIOoE 30°.
3HaumiTe moB:KuHY xopau AC.

IIpomoB:kenusa OicekTpucu KyTa A TpuKyTHUKA ABC 1miepeTmHaE
KOJIO, OIlCaHe HAaBKOJIO TPUKYTHHKAa, y Touni K. [loBemirs,
mo BK = CK.

821. Koso momiseno yoTmpMa TOUKaAMU Ha YaCTHUHU, AKi BigHO-
cartbead AK 1 : 2 : 3 : 4, i TOYUKH MOAIJIY CHOJIYYEHO MiXK CO0OIO
Bigpiskamu. BusHauTe KyTU YTBOPEHOIO YOTHPUKYTHUKA.

822. 3HaiigiTs reoMeTpuyYHE MicClie TOUOK, 3 AKUX TAHUHA Biapi-
30K MN BumgHO Iig 3aJaHUM KYTOM OL.

o § 26
823. Hakpecaity Bigpisox 4 cm 3aBmoB:xkKwu. IloOymyiiTe nBa
KoJia, IIeHTpaMM SKUX € KiHIli 3ajaHOro BiAgpiska, Taki, Imo:
1) He mepeTUHAIOTHLCS; 2) mepeTuHAaIOTHCA.
824. JliameTp O6iJBIITIOr0 3 KOHIIEHTPUYHUX KiJ MiJIUTHCA MEH-
ITM KOJIOM Ha TPHW YaCcTHHU, IO JOPiBHIOIOTH 3 cM, 8 cM i 3 cMm.
3HaUOITh pamiycu KiJ.

. Ha wMagoHKY 300pakeH0 KOHIIEHTPUYHI

KoJia, pafgiycu AKX BigHOocAThCA ax 10 : 7.
3HanmiTe mi pagiycu, axkmo AB = 12 cMm.
826. 3a aAKoro posMillleHHA MOBOX KiJT mO
HUX MOJKHA IIPOBECTH JHIIEe TPU CHiJIbHI
TOTUYUHI?
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827.

831.
832.

833.

835.

836.

840.
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O
Biacranp MixK meHTpaMu ABOX KiJI, IITO JOTHKAIOTHCS, JOPiBHIOE
16 cm. 3HalgiTh pagiycu IIuX KijJ, AKIIIO BOHM BiJHOCATHCS AK
5 : 3. PosriaubTe BCi MOMKJINBI BUIAIKH.

o § 27
828. HakpecuiTh moBinbHUII KyT A i moOymyiiTe KoOJO i3 IieH-
TPOM y ¥OTro BepIIMHi, pajiyc sSIKOro JOPiBHIOE BiApisKy, 300pa-
JKeHOMY Ha MAaJIIOHKY. UM IIepeTHMHAE KOJIO KOXKHY 3i cTOpiH
KyTa?

. IToObynyiiTe BigpisoK, HOBXKUHA IKOI'O BABIUL o

OiyipIlia 3a MOBXKMHY Bifpiska Ha MaJIOHKY.

830. HakpecuiTh 3a J0OIIOMOron TpaHCHOPTHUPA KYT, I'pagycHa
mipa akoro mopiBHioe 80°. IToGymyiiTe (0e3 TpamcmopTuUpa) KT,
III0 JOPiBHIOE 3aJaHOMY, i Horo OiceKTpucy.

HaxpecaiTs noBiibHUT TPUKYTHUK i IPOBEIITH M0r0 OiceKTpucu.
HaxkpecsniTs TroCTpOKyTHUI TPUKYTHUK Ta MOPOBEOITHL MOro
MeniaHU. YIIEBHITBCA B TOMY, ITI0 MeJiaHUW MepPeTHYJIUCA B OMHil
TOYIL].

Haxpecaity poBinmbuHUI Tynuii KyT. IloOyayiiTe KyT, II0
JIOPiBHIOE:

1 . 3 .
1) 1 BiJT HAKPECJIEHOTO KYTa; 2) 1 BiJT HAKpeCJeHoro KyTa.

834. 3a gBoMa maHMMHM KyTaMU TPUKYTHHKA IIOOyAyHTe KYT,
III0 JOPiBHIOE HOTO TPEThOMY KYTY.

IloOynyiiTe piBHOOeApeHNN NPAMOKYTHHII TPUKYTHHUK 3a HOTO
riIIoTeHys30ro.

IlIoGynyiiTe NMPAMOKYTHHI TPUKYTHUK 3a KaTeTOM i TOCTPUM
KYTOM.

837. IloGyayiiTe piBHOOEApPEHUII TPUKYTHUK 34 OCHOBOIO a4 Ta
paxgiycom ommcaHoro Kojsa R (@ < 2R). CKijbKU PO3B’sIBKiB Mae
3amaua?

. IToOyayiiTe TPUKYTHUK 3a JBOMa CTOPOHAMHU Ta KYTOM, II[O

JIEKUTDH IIPOTU MEHIIIOl 3 HUX.

839. IloOynyiiTe piBHOOeAPEHNI TPUKYTHUK 3a KYTOM MixK Oiu-
HUMI CTOPOHAMM i 0iCeKTpPHCOoI0, IIPOBEAEHOI0 3 BEPIINHU KyTa
IpU OCHOBI.

IloOynyiiTe TpAMOKYTHUII TPUKYTHUK 34 KaTEeTOM i CYMOIO IPY-
roro Karera i rirmorenysmu.




Kono i kpy2

TonobHe 6 posgini 4

v  Kono — reomerpuuHa (irypa, fKa CKJAZAETBHCA 3 YCiX TOYOK
IJIOITHMHY, PiBHOBiAJAJeHNX BiJl 3aJaHOI TOUKH.

v' Xopda — BifpisoK, 1[0 CIIOJIyYa€e JBi TOYKU KOJA.
v Jliamemp — XopAa, 1[0 IPOXOJUTH Yepes IeHTP KoJia.
v' Epyz — K0JI0O pa3oM 3 MOro BHYTPIIIHBOIO 06JIACTIO.

v Henmp, padiyc, diamemp, xopda Kpyza — BiANOBiIHO IEHTD,
pazniyc, miameTrp, Xopha KoJia, AKe € MeyKei JaHOT'o Kpyra.

BITACTUBOCTI ENIEMEHTIB KOJA
HiameTp € HaAWOIIBIIIOI 3 XOPA.
HiameTp 3 OyAb-AKOI TOYKM KOJIa BUIHO IIiJ MPAMUM KYTOM.
HiameTp KoJia, IEePONeHAUKYJIAPHUN 10 XOPAU, AiJUTH 11 HaBIIiJI.
HiameTp KoJja, II0 IPOXOAUTH Yepe3 CepeiuHy XOpAu, AKa He
€ JiaMeTpoM, IEePHeHINKYIIPHUNA J0 I[i€el XOpmu.

AOTNYHA OO KONA

v' Jlomuuna 10 Kojia — IpsIMAa, SIKA MA€ 3 KOJIOM JIMIIE OAHY CIIiJIb-
HY TOUKRY (Lle mouka domukxy).

BJIACTUBICTb OOTUYHOI
HoTuuHa A0 Kojia € MEepIeHIUuKYJIAPHOI M0 pajaiyca, AKUHN IIPo-
BeJeHUII B TOUKY JOTHUKY.
Binpisku HOTUYHMX, IPOBENEHUX 3 OMHIi€l TOUKM OO KOJia, PiBHi
MixK co0or0.

BNACTUBICTb BICEKTPUCU KYTA
Bynb-sxka Touka OicekTprcu KyTa pPiBHOBigmaJieHa BiI CTOpPiH
IILOT'O0 KyTa.

v Kono, énucane y mpukymHuk, — KOJIO, iK€ JOTHUKAETHCA JO
BCiX CTOPiH IIHOI'0 TPUKYTHUKA.
Y Oynb-aKUi TPUKYTHUK MOYKHA BIIMICATU KOJIO.
ITeunTp KoJia, BOIMCAHOTO y TPUKYTHUK, — TOUKA IIEPETUHY OiceK-
TPHUC IIHOT'0 TPUKYTHUKA.
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' v Cepedunnuii nepnendukxynap 0o 6idpiska — IpAMa, IO IPOXO-
IUTh Uepes cepefuHy BiApiska MepneHIUKYJIAPHO IO HbHOTO.

BNACTUBICTb CEPEOMHHOIO NEPNEHONKYNAPA
0O BIOPI3KA
Koxua TouKka cepefMHHOI0O IEPIeHINKYJIIpa OO0 BiApisKa piBHO-
BimgajieHa Bijg KiHIIIB MBbOTO BigpisKa.

v Kono, onucane Ha6ko10 mpukymHuka, — KOJIO, sSiKe IIPOXOIUTH
yepes3 yci BepIINHU IILOT0 TPUKYTHUKA.

HaBkoJio 6yab-IKOr0 TPUKYTHUKA MOXKHA OIUCATU KOJIO.
IlenTpom KoJia, OIMCAHOTO HABKOJIO TPUKYTHUKA, € TOUKAa Iepe-
TUHY CEPEIUHHUX MEePIEeHAUKYJIAPIB 10 MOro CTOPiH.

BIMNACAHI TA LLEHTPATBbHI KYTWU
Ienmpanvhuil kym — e KyT 3 BepIINHOIO B IIEHTPi KoJa.

B
N,

A

A B

M C M

I'padycrna mipa dyzu kona — Ie rpajycHa Mipa BiAIIOBiZHOTO
IIEHTPaJILHOTO KYTa.

Bnucanuii kym — me KyT, BepIIMHA SKOIO0 HAJEXUTH KOJY,
a CTOPOHU IIEPETHHAIOThH Ie KOJO.

Teopema (upo Bmumcanuii KyT). BnmcaHuii KyT BUMipPIOETHCSA
IMOJIOBUHOIO IYTH, HA AKY BiH CIMpa€eThCH.

Hacanigox 1. Boucani KyTHu, 10 CmMparwThCcd HA OAHY #H TY
caMmy ayry, Misk co00¥0 piBHi.

Hacanigoxk 2. Buucanuii KyT, [0 COMPAETHCA HA AiamMeTrp, —
IPAMUHA.
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3ABAAHHS AAS TTEPEBIPKMU 3HAHb
3A KYPC FEOMETPI 7 KAACY

i 1] 1. IIpoBeniTy mpsaMy m, NOO3HAUTE TOUKY A, IO HAJEXKUTH
npamiit m, i Touky B, mo npaMmiii m He HaJIeKUTh. BukoHaiiTe
BigmoBimHI 3ammcu.

2. HakpeciiTe moBinmbHUI Bigpisok MN Ta KOJO i3 IeHTPOM

y Tourti M, paxniyc akoro aopiBHioe MN.

3. Y tpukytHury CDE xyT C — npavmuii. Ik HasuBaioTh cTOporny DE

nporo TpukyTHHKa? K HasusaioTh cTopoHu CD i CE 1mboro TpuKyT-

HUKa?

@ 4. OguH 3 KYTiB, II0 YTBOPMJINCA IIPH IIEPETHHI ABOX HPAMUX,
JopiBHIoe 119°, 3HaMAITH pemITy KYTiB. SHAWAITL I'pagyCcHY Mipy
KyTa MiK IIUMU OIPIMUMU.

5. IlepumeTp piBHOOEApPEHOro TPUKYTHHUKA HOpiBHIOE 24 cM, a OiuHa
cTopoHa — 9 cM. 3HAHAITH OCHOBY TPUKYTHUKA.

6. lano: DC = MN, ~ CDN = / DNM (nuB. maJ.).
Iosectu: A CDN = A MND.

D M

C N

(3] 7. Onun 3 xyriB TpuKyTHHKA HOpiBHIOE 68°, a Apyrumii — Ha 14°
OinmbIIMiA 3a TpeTiii. 3HAUAITH HEBiIOMi KyTH TPHUKYTHUKA.
8. ITooynyiite A ABC, axino AB = 6 cm, AC = 3 cm, L A = 50°.

i4 9. 3HalgiThL TOCTPi KYyTH IPAMOKYTHOT'O TPUKYTHUKA, SIKIIO 30B-
HIITHI KyTU IIpW BEpIIMHAX IIUX KYTiB BigHOCATHCA AK 29 : 25.
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€ 3AAAYI MABUWEHOT CKAAAHOCTI

Po3smia 1
EnemenTrapHi reomerpuuHi ¢irypu Ta ixHi BJaCTHBOCTI

Hano Bimpisok AB. Ilosmaure Bci Taki Touku K Ha Bimpisky AB,
IJIsT IKUX BUKOHYETHCS CIiBBiTHOIIICHHS:

1) BK = 3AK; 2) BK > 3AK.

ZAOB = 120°. TIlo6yayiiTe mpomiab OK, AKUII HIPOXOAUTH MiK
CTOPOHAMH JAHOrO KyTa Tak, 1o 3£ AOK — 2/ KOB = 10°.

CKiJIbKY pPiSHUX NPAMHX MOKHA IIPOBECTH UEpPe3 YOTUPU TOUKU
TakK, 1100 KOKHa NMpAMa IIPOXOAUJIa IOHAMEHIIe uepe3 IBi i3
3ajaHUX TOYOK? PoarisHbTe BCi MOKJIMBI Bunaaku. [0 KOKHOTO
3p0o0iTh MaJIIOHOK.

CKiJIbKM PiIBHMX TOUYOK IIEPETHHY MOKYTh MATH YOTHUPHU IMIPAMI,
KOJKHI OBl 3 AKHX IepeTHHAOThCA? Po3risgsHbTe BCi MOMKJIMBIL
BUNIaAKU. [0 KOYKHOTO BUKOHAUTE MAaJIOHOK.

Touxku A, B i C HajlexaTh IpAMill a, IpUIOMY Al g,

Touka B jexuts Mixk Toukamu A i C. Bigomo, D

mo AC < 1,9AB. IlopiBHANTEe OOBXKWUHU BiJ-

piskiB BC i AB. C
Ha mamonky: £ AOC = £ BOD. OL i OP -
oicektpucu KyTiB AOD i COB. IlopiBusaiiTe
KYTH: B
1) AOL i COP; 2) LOP i AOC.

-

Po3smia 2
B3aeMHe po3MilleHHA MPAMHUX HA IJIOIIUHI

HaHo I’ATHh IPAMUX, KOKHI IBi 3 AKUX IIepeTUHAIOThCA. Bigomo,
1[0 Yepe3 TOUKY IePeTUHY OyAb-AKMX MOBOX 3 HHUX ITPOXOIUTH
MpuHAMHI Ile omHa 3 AaHWX npamMmX. lloBemiTh, 1Mo BeCi IIi
OPSAMi IPOXOAATH UYepe3 OJHY TOUKY.
Yu mMoKHa rpaAycHi Mipu ABOX CYMisKHUX KYTiB 3alllcaTu:
1) TinbKM HemapHUMHU ITU(pPaMU;
2) TiTbKYM mapHUMH ITuppamu?
SHAUIITh CYMisKHI KyTH, AKIITO:

.. .. 1 1
1) rpagycHi Mipu IIMX KYTiB BiIHOCATHCA AK 5 : §;

2) mosoBuHAa oxHOro 3 Hux crtaHoBuTh 40 % Bim iHIIOTrO.




3a0adi nioBUUWLeHoi CKaaoHoCMi
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. Y AKOMY 3 BUIIQJIKiB YTBOPUTHCS OiJIbIIIe IIap BEePTUKAJIBLHUX KYTiB:

IpY IEePEeTUHI TPHOX IPAMMX B ONHINM TOUIII YM B TPHOX TOUYKAX?
3HAUOITH KyT MiK ABOMA IIPAMUMU, IO IIEPETUHAIOTHCS, STKIIO

1 .. D, .
cyMa 3 OJTHOT'O 3 YTBOPEHUX KYTiB i r igmoro mopiBHIoe 90°.

Yepes BepIlIMHY TYIIOrO KyTa, IrpajycHa Mipa sSKOro JAOPiBHIOE O,
IIPOBEIEHO IIPOMeHi, MepHeHAnKYIAAPHLI 10 cTopiH KyTa. IIpomeni
yTBOpuu roctpuit KyT . HoBemiTs, mo o + = 180°.

Yu e napanenbHuMm npami AB i CD Ha A B
MaJIOHKY? 112°

Yu MOKHA, BUKOPHCTOBYIOUM INAOJIOH KYyTa,

rpagycHa mipa arkoro 27°, moOyayBaTu IIep- 108°
MEeHIUKYIAPHL mpaMi? .
3HaUaiTh rpagycHY Mipy KOKHOTO 3 KYTiB, 139
YTBOPEHUX IIPU TEPETHHI [ABOX IIPAMUX, C
AKIO OOWH 3 HuUX y 2,6 pasa MeHIIUH Bif

CYMM TPBHOX iHIITHUX.

=)

Poznin 3
Tpurkyrauku. O3HaKM PiBHOCTI TPMKYTHHUKIB

Ilepumerp TpukyTHHKA Ha 10 cM OiabIImii 3a OgHY A
3i cropiH, Ha 13 cm — 3a Apyry i Ha 9 cm — Ba
TpeTio. SHANAITH IIepUMETP TPUKYTHUKA.

Touku M i N — cepenunu ctopid AB i AC TpukyT-
muka ABC, AB = AC, MK | AB, NL | AC (mus.
maJt.). Hosexnits, mo £ NLK = /£ MKL.

IIpami, mo micTaATh OiceKTpucH 30BHIIIHIX KYTiB
npu BepmmmHax B i C Tpukyruuka ABC, mepe-
TuHATbeA B Touli O. 3Halinite £ BOC, AKIo
ZA=a.

Ha mauronry: A ABC = A CDA, AB = CD = 40 cwm,
BO = DO = 10 cwm. Ilepumerp TpurkytHuUKa ABC
mopiBaioe 100 cm. 3HaWAiThP NEpUMETP TPUKYT-
Huka AOC, axmio AO 6iapmia 3a AC ma 30 cM.

S
x 2

s
aQ

A ABC — piBHOOenpenuii 3 ocuoBoo AB. Mexmianu
AA, i BB, nponos:xeHo 3a Touku A; i B, Ha Bifg-
piskn A,K i B,L Bignosiguo Tak, mo A K = AA,
i B,L = BB,. losexirs, mo L ALC = £ BKC.
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O
21. [ToBeniTs, III0 3 TOYKU MEPETHUHY OiCeKTpHUC KOXKHY 3i CTOpPiH Tpu-
KYTHUKA BUJHO TiJl TYIUM KYTOM.

22. JIBi cTopoHU i BmcOTa, III0 IPOBEAEHA OO TPETHhOI CTOPOHU OIHOTIO
TPUKYTHUKA, BiJTIOBiHO MOPiBHIOIOTH ABOM CTOPOHaAM i BUCOTI,
III0 IIPOBeJleHa [0 TPEeThOl CTOPOHM APYIOro TPUKYTHUKA. Uu
MOKHA CTBEPMAKYBATHU, III0 TPUKYTHUKM PiBHI MixK co00r0?

23. IIBi cTopoHnm i MegiaHa, 110 TPOBeAeHA A0 TPETHOI CTOPOHU OTHOTO
TPUKYTHUKA, JOPiBHIOIOTH BiJIIOBiAHO ABOM CTOPOHAM i MemiaHi,
MIPOBeieHil 10 TPeThOol CTOPOHHU APYroro TpuKyTHUKAa. loBemiTh,
IO IIi TPUKYTHUKYU PiBHI MixK co0oro.

24. BusHauTre BuJ TPUKYTHUKA (3a KyTaMu), AKIIO:

1) cyma Oyab-AKMX ABOX HMOro KyTiB OisbIra 3a 90°;
2) KOKHUY 3 KYyTiB MEHIIWI BiJl CyMH ABOX iHIIHX.

25. ¥V tpukytHURy ABC KyT C — npamuii. CTropoHy AB TPpUKYTHUKA
IIPOJOBXKEHO 3a TOUKY A Ha Bimpisok AP = AC i 3a Touky B Ha
Bimpisok BT = BC. 3Haiinits cymy rpaaycuux wmip KytiB CPT
i CTP.

26. Y tpurkytaHurky ABC AC = BC, D — Touka IepeTuHy OiceKTpuc
TPUKYTHUKA, a Touka O — IIeHTp KOJla, OIMCAHOI0 HaBKOJIO
TpUKyTHUKA. Bigpisok OD mepermHae cTopony AB TPUKYTHUKA
B Toulli P i miJinThCA I[i€}0 TOUKOIO HAaBIIiJ. SHAHUIITH KYTHU TPU-
KyTHuka ABC.

27. Bigpisku AC i BD neperunaioTbcsa. Bimomo, mo AB > AC. Jlose-
oiTe, mo BD > CD.

28. V tpurytHury ABC AB > AC, AM - wmepiana. lloBexiTb, IO
Z CAM > £ MAB.

29. VcepenuHi piBHOCTOPOHHBLOTO TPUKYTHHUKA ABC y3sTO HOBiLIBHY
Touky K. HoBexmits, mo AK < BK + KC.

30. ¥V mnpAMOKYTHOMY TPUKYTHUKY OAWH 3 TOCTPUX KYTiB yaBiui
MEHIIUI BiJ ApPyroro, a cyMa TrillOTeHy3W Ta MEHIIIOTO KareTa
JOpPiBHIOE @ cM. SHAWUIITh pajiyc KoJjia, OIMMCAHOI0 HAaBKOJO TPU-
KYTHUKA.

31. ¥V tpurkytHury ABC Z C = 90° £ B = 40°. Ha ctoponax AB i BC
nosHaueHo Touku K i L rak, mo £ LAK = 5° / LCK = 10°. 3Haii-
mite / LKC.

32. ¥V tpurkytaury ABC Bucoru AA, i BB, pisHi i1 AB; = CA,. 3naii-
mite £ C.
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Po3gin 4
Koo i kpyr

Bigpisox BD — Bucora TroCTpPOKyTHoro TtpukyTHura ABC.
Bing Bepmmuau B Ha npamiin BC Bigkiaameno Bimpiskm BM i BN,
3aBHOB:KKU K cTopoHa AB. Ha croponi AC Bix Touku D Bigkja-
nmeHo Bimpisoxk DL, 1o mopiBuioe DA. IloBenits, 1m0 Touku A, M,
N, L nexxaThb Ha OJHOMY KOJIi.

HaBroJsio piBHOOEZpEeHOI0 TPUKYTHHKA 3 KYTOM IIPM BepIINHI
120° i GiUHOIO CTOPOHOIO, IIIO0 MOOPiBHIOE @ CM, OIIMCAHO KOJIO.
3HaaiTh Woro pasuiyc.

AM i AN — pgoruusi 10 Kona (guB. MaJ.), M B
AM = m cm. Ilpasma BC 10oTUKaeTbCA K
mo Kojsa B Touri K. 3HaiimiTh mepuMeTp

TpukyTHUKa ABC. C
N

A

JBa KoJyia OZHAKOBOIO pajiyca, 110 JOTH-
KaThCSA MidK 0000, BHYTPIIIIHBO IOTHU-
KaloThCsa OO0 TpeThoro Koja. CIOJyUYMBINN IEHTPHU TPHOX Kil,
OTPUMAaJIN TPUKYTHUK, mepuMeTp sgxoro 20 cMm. 3HaimiTe pamiyc
OiJIbIIIOro KoJIa.

Hexait r — paniyc Koja, BIMCAHOTO B IMPAMOKYTHUN TPUKYTHUK
a+b-c

5
JIIBa Kona MaioTh 30BHIMIHIA oTUK y Touli P. Touku M, i M, —
TOYKM JOTUKY CIiJIbHOI 30BHIIITHBOI JOTUYHOL M0 Kija. IloBemiTh,
mo £ M,PM, = 90°.
3a IomOMOro0 IMUPKYJIA i JiHINKY moaiaiTe KyT 54° Ha Tpu piBHI
YaCTUHH.

3 KareTaMu a i b Ta rinorenyasor c. [loBeniTw, 1o r =

3HaUM CyMy i PisHUIIO IBOX KYTiB, IoOyayiiTe ix.

ITo6ynyiite A ABC 3a cropouoro BC, mpujeraum a0 Hei Kyrom B
i cymoro nBox immumx cropim CA + AB.

ITooynyiite A ABC 3a nBoma kyrtamu A i B Ta mepumerpom P.

Hano mpamMy a i Bigpisok AB, 1m0 mepeTuHae 10 npsamy. I1o0y-
ny#Te Ha npaMii a Touky C Tak, o0 mpama mictuiia 6iceKTpucy
TpukyTHUKa ABC.

IToGynyiiTe TOUKY, AKa JEKUTH HA JaHOMY KOJIi i piBHOBiamaeHa
Bim kiHmiB mamoro Bigpiska. CKijbKU PO3B’sIBKiB Mae 3amaua?
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AOAATK.OBI TEMU

FeoMeTpuuUHe MicLe TOUoK

MNoHaTTa Npo reomeTpuyHe MicLe TOUOK MJIOLLUHU

Y reometpii € 3amaui, IOB’s3aHi 3 reOMETPUUYHUM MiCIleM TOYOK,
sAKe, 3aJIe’KHO Bij yMoBU 3ajaadi, moTpibHOo abo 3HaiTH (modymyBaTn),
a00 BUKOpPUCTATH IJIsI PO3B’SI3YBAaHHSA 3aJadi.

F'eomempuunum micuem mowox ILION[MEM HA3WBAIOTH Qirypy,
IO CKJIANACTHCA 3 YCiX TOYOK NJIOIMHM, AKi MAIOThH IIEBHY BJAC-
THBICTE.

anIKI'Ia,ElM reoMeTpuvyHunX MiCLl,b TOYOK M1OoWUnHU
PosrisHeMo KijlbKa T€eOMETPUYHUX MiCIlb TOUOK IIJIOII[MHM.

1. 'eomempuune micye mouok, pigHogiddanrenux 6i0 0aHOl MOUKU
Ha 0aHy 8idcmaHb, — KOJIO, PaJiyc sSIKOTO AOPiBHIOE AaHil BixcraHi.

2. 'eomempuune micye mouok, gidcmansv 8i0 aKux 00 0aHOL MOUKU
He nepesuwye 0anoi gidcmani, — KpyT, pajiyc sSIKOr0O JAOPiBHIOE AaHii
Bizmcrami.

3. 'eomempuyune micye mo4ok, sAki pieHosgiddasieni 6i0 cmopiH
Kyma ma HaJexams it020 6Hympiwriit oosiacmi, — 6iceKTprca JaHOTrO
KyTa.

llogedenns. 1) Hexaii Touka K piBHOBimzma-

JeHa Bixg cropin AB i AC kyTta A i HaJIeXUTH B
BHYTpimmHi#A ob6gacti kytra (maa. 1). Tob6to K
nepuneaaukyaapu KB i KC, mpoBeneni i3 1iel
TOUKM JIO CTOPiH KyTa, — piBHi Mixk coboro. Toxi
AABK = AACK (3a xareToM 1 TrimoTeHysow), 4
a £ BAK = Z CAK (ak BimmoBimui KyTu). OT:Ke, C

AK — GicexkTpuca KyTa. Mar. 1

2) Hexat Touxka K HalexXuth OiceKTpuci
KyTa. 3a BJacTuBicTio OiceKTpmcum KyTa (muB. § 23, Teopema 1):
KB=KC.m

OT:xe, MU OOBeJH, IO T'€OMETPHUUHMM MiCIleM TOYOK, AKi piBHO-

BimmajieHi Big cTOpiH KyTa Ta HajleXkaTh MOro BHYTPIiIIHi#T obJacTi,
€ OicekTpuca ZaHOTO KyTa.

4. T'eomempuuHe micue moyokx, AKi pieHosgiddaneHi 8i0 KiHuis 8i0-
pi3ka, — 1e cepeIUHHUN IMepIeHINKYJIAP O0 JaHOTO Bigpiska.
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JlodamkoBi memu

O

Ilosedenns. 1) Hexait Tourka P piBHOBigmaseHa Bia KiHIIB Bif-
piska AB, Tto6T0 PA = PB (mMan. 2). Togi A ABP — piBHOOeIpeHU
3 ocuoBoio AB, a Tomy mMenmiama PK 11b0oro TpH-
KyTHuUKa € ioro Bucoroio. OtTixke, AK = KB P
i PK 1 AB. Tomy PK — cepeguHHUII HepIeH-
IUKYJIAp 10 Bimpiska AB.

2) Hexait Touka P HaJle)XUThb CcepeauH-

HOMY IEPIeHIUKYIsApy A0 Binpiska AB. 3a & K B
BJIACTUBICTIO CEPEIUHHOI0 TePIeHANKYJIApa
(ouB. § 24, Teopema 1): PA = PB. m Mau. 2

OT:xe, MU JOBeJM, IO TeOMETPUUYHMM MicCIleM TOYOK, PiBHOBigma-
JeHUX BiJ KiHITIIB Bifpiska, € cepefMHHUN IEePIeHINKYJIAP J0 JaHOI'O
BiZpisKa.

5. T'eomempuuHe micue mouox, AKi pieHogiddaneni 6i0 0aHoi nps-
MOl Ha 3a0any 6i0cmaHb, — 1e IBi IpAMi, mapajeabHi gaHiil npamiii,
KOKHA TOUKAa SKMX MICTUTBhCS Ha 3aJaHi¥l BifcTaHi Bij mpsaMoi.

Ilosedenns. 1) loBengemo, 1110 Koy IpsimMa b napaJjiejbHa OpAMili a,
TO OBi JOBiJbHI TOUuKM IpsaMol b piBHOBigmasieHi Bim mpamoi a.

Hexait M, i N, — poBinbHi Touku mpamoi b. IIposexsemo mep-
negagurkynapu MM i NN pgo mnpamoi a (man. 3). £LM,MN =
=ZN;NM = 90°. Ockinpxu a | &, To Z MM N, = ZNN;M; = 90°.
IIposenemo ciurny MN;. Togi £ N;MN = £ M;N;M (ax BEyTpilIHi pi3-
HocTopoHHi). Tomy A MM N, = A NyNM (3a rinoTeHy3010 i rocTpum
KyTOM), 3Bigkm MM = N,N, Tto6to Toukum M, i N, npamoi b piBHO-
BigmaJjieHi Big nmpsimoi a.

2) Hosememo, 1m0 Kouu ABi HoBiibHI Toukm M; i N; npawmoi b
JeXaTh Ha OJHAKOBiM BimcTaHi Big mpsaMoi a i mo omuH OiK Bifm Hel,
TO TIpsiMa b — mapaJiesibHa OpaAMiit a (MmaJ. 4).

M, M M, Ny
b b
] 1
a M N a M N K
Mau. 3 Maui. 4

Hexait MM i N;N — mnepneHIUKYJIApU A0 IPAMOI 4. 3a yMOBOIO
MM = N,N.

Ockinegn £ M{MN = Z N,NK, To MM, I NN,. Tomy £ MMN =
=/ N;NM, (ax BHyTpimHi pisHOCTOpOHHiI KyTm). Otxe, A MM N =
= A N;NM, (3a nepmoro osHakow). Tomy £ M;N;N = £ M;MN = 90°.
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Tarxox maemo £ N{NK = 90°. Ane £ M;N;N i Z N;yNK — BHyTpimHi

pisHOCTOpOHHI A npamMux a i b. Tomy a | b. m

OTsxe, reOMeTPUYHUM MiclleM TOYOK, Bif- b, M,
JaJIeHNX Big gaHOol IpsAMOl Ha 3amaHy Bijn- L
cTaub d, € OBi mpsami, mapajgenbHi DaHii, d
KOXXHa TOYKA SAKUX MICTUThCA Ha 3afaHil M
BigcTaHi Big mpsamoi.

Ha mamoury 5 b, || a, b, | a, M\M = d
= My,M = d. Biacraub d TaKoXX Ha3WBaKOTb p, — M,
6I0CMAHHIO M}  NAPANLENbHUMU  NPAMUMU Mo 5

(manpukiaz, Mix b, i a).

MeToa reoMeTpUUYHUX MiCub

CyTh MeTOAy TeOMETPUUYHMX MiCIlhb y 3aJadaxX Ha MOOyIOBY TakKa.
Hexaii moTpibHO mobOymyBaTu TOUKY A, IO 3aJ0BOJILHSE OB YMOBH.
Bynyemo reomeTpuuHe MicIle TOYOK, IO B3a/0BOJIBHSAIOTH IIEPIITY
yMOBy, — irypa F,, i reoMeTpruHe MiCIle TOYOK, II[0 3aJ0BOJIBHAIOTH
opyry ymoBy, — Girypa F,. Illykana Touka A Hanexurts i Fy, i F,,
a TOMY € TOYKOIO IX IIepeTuHy.

Posp’saikemo Bajgauy Ha 3aCTOCYBaHHA METOAY Te€OMETPUYHUX
MiCIIb TOUOK.

M Y pmaHuMi KyT BIKMCATHA KOJO 3aJaHOI0 pajiyca.

. Posg’szannsa. Hexait namo Kyt A (maui. 6), B
.y AKWi mOTPiOHO BIMCATH KOJIO Pajiy-
com r (TOOTO Take KOJIO paaiycoMm r, sKe r
IOTUKAJOoCSa O IO CTOPiH KyTa). A C
CmouaTKy 3HaHZeMO IIeHTP  IIbOTO
Kosia — TouKy O. Ila TouKa 3am0BOJIBL-
Hsie nBi ymoBu: 1) HajmeXKuTh OiceKTpuci B K
KyTa (00 € piBHOBiAma/IeHOIO Bifl CTOpiH » M
KyTa); 2) MicTuThCsA Ha BigcraHi r, Ha- T 9 -
IIpuKJajn, Big croponu AC Kyra. p
3Bijgcu moOymoBa:
1) 6ynyemo GicekTpucy KyTa A — IPOMiHb
AK (mau. 7);
2) OynyeMo mIpAMYy, IIEePHeHIUKYISAPHY 10 Max. 7
npamoi AC, 10 IIPOXOAUTEL Uepesd AeAKY
Touky M, sAKa JIeKUTh yCepeauHi KyTa;
3) BUBHAYaeMO Ha IOOymoBaHill MpPAMiil TOUKy P, 10 MicTUThCA Ha
BimcraHi r Big mpamoi AC;
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. 4) mpoBogumMo uepe3 Touky P mnpamy PT, nepneHIUKYJIAPHY 10
npamoi PN; tomi mpami PT i AC — mapaJjeibHi, KOXKHaA ToOUKa
npamoi PT micturhbesa Ha BiacTani r Big npsamoi AC;
5) npama PT mneperunae npomiab AK y Touri O. I1a Touka i € 1eH-
TPOM KOJIa, pagiyc AKOro r, BIIMCAHOTO B KyT A;
6) ommcyeMo KoJI0, pajniyc sAKoro r, i3 meuTpom y Touri O, BOHO
JOTUKAEThCS OO CTOPiH KyTa.
llogedenns Toro, 0 mTOOyAOBaHE KOJO € IIYKaHWM, BUILJINBAE
3 OOy IOBH.

@ Lo HasuBaloTb reomeTpuyHum Mmicuem Tovok? O Lo sBnse coboto reomeTpuyHe

0 MicLe TOYOK, piBHOBIAAANEHWX Bif AaHOI TOYKW, BiACTaHb B4 SKMX OO AAHOI TOu-
KM He nepeBuLlye 3agaHOi BiACTaHi; piBHOBigganeHWx Big CTOPIH KyTa; piBHOBIA-
AaneHux BiA KiHUIB Bigpiska; BigaaneHux Big AaHoi nNpsaMoi Ha 3agaHy BigcTaHb?
O Y 4yomy nonsrae cyTb METOAY reOMETPUYHUX MiCLIb TOHOK?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

i2_ 1. 3HaiigiTs reoMeTpuUYHE MiCIle TOUOK, BiAmajeHUMX Big 3amgaHOL
TOUKM Ha:

1) BizcTaus 2 cwm; 2) BigcTraub, He OiJBITYy 3a 2 CM.

2. 3HaHIiTHL TeoMeTpHYHE Miclle TOUYOK, BifJajJeHHMX BiJ 3amamol
TOYKM Ha:

1) BigcTaus a cm;
2) BigcTaHb, He OiJBIINY 3a @ CM.

3. Haxpecrits moBinbHMI Biapisoxk AB i 3HaAWAiTh TeOMeTPUYHE
MicIle TOYOK, PiBHOBiAZaJIeHMX BiJ KiHI[IB IIhOro Bigpiska.

4. TlobynytiTe Biapidok MN 3aBIOBXKKHU 4 CM i reomMeTpuUUHE Miciie
TOYOK, PiBHOBiAZaJEHMX BiJg ¥oro KiHITiB.

5. TIloOynmyiiTe Tynuii KyT i reoMeTpruYHe MicCIle TOUOK, II[0 HAJEXKaTh
BHYTPIiIIHIN oO6JsacTi KyTa, piBHOBiAZaJI€HUX Bil CTOpPiH IIHOTO
KyTa.

6. IloOGynmyiiTe rocTpuii KyT i reoMeTpuyHE Miclle TOUYOK, IO HAaJe-
JKaTh BHYTPIIIHINA o6JjacTi KyTa, PiBHOBigZasleHMX BiJl CTOPiH
IILOTO KyTa.

7. 3HaiIiTh reoOMEeTPUUHE MiCIle TOUOK, BifJaJIeHUX BiJ JaHOI TOUKU
Ha 3aJaHy BiJiCTaHb.

8. IloGynyiiTe mpaAMUA KyT i reoMeTpUYHEe MiCIle TOYOK, PiBHOBif-
JaJIeHNX BiJl CTOPiH IILOT'O KYyTAa, IO HaJeXXaTh MOro BHYTPIITHIN
obJtacri.

o 209




JlodamkoBi memu

9.

O
Yu Oyme mpsama, IO MiICTUTL BUCOTY PiBHOOEIPEHOTO TPUKYT-
HUKAa, IIPOBEJEeHY 0 OCHOBHM, I'€OMETPUUYHMM MiCIIeM TOYOK, PiB-
HOBimgaJeHUX Bim KiHIiB ocHoBu?

i3| 10. ITozHauTe Toukm P i F, Bimcranp MisKk axmMu 4 cM. 3Ha-

11. IToOGynyiiTe reoMeTpuUYHE MiCIle TOUOK, IO MICTATHCS BiJa 3amaHOl
OPsIMOI Ha BiacTaHi, IO JOPiBHIOE 3aJaHOMY BiJpisKy a.

12. ITobOynyiiTe reoMeTpuYHE MiCIle TOYOK, IO MIiCTATHCA Ha BimcTami
4 cM Binx 3amaHOl IPSAMOI.

13. 3HalgiTh reoMeTPHUUHE MiCIle IeHTPiB KijJ pajaiycom r, 1o IPOXO0-
IATH Uyepe3 TOuRy P.

14. 3HalgiThP reoMeTpPUUHE MicIle IIEHTPiB KiJj, IO HOTHUKAIOTHLCA IO
JaHOI mMpaMOi B 3amaHii Touri M.

15. Jlano ocHoBy AB piBHOOEAPEHOr0 TPUKYTHUKA. SHAUIITHL Teo-
MeTpHUYHE MicIle TOUOK — BEPIINH PiBHOOEAPEHUX TPUKYTHUKIB
3 ocHOBOIO AB.

16. 3HalgiTh reOMeTPHUUYHE MiCIle IIEeHTPiB KiJj, IO IIPOXOAATH Uepes
nBi sagami Touku — P i L.

17. IloGynyiiTe reoMeTpuYHe MicIle TOUOK, PiBHOBiAgaIeHUX Bix ABOX
3aJaHNX TapaJieIbHUX IIPAMUX.

18. IlobOynyiiTe Koso paniycom r, IO IIPOXOAUTH uepes3 MABi mami
TouKu. CKiJIBKY PO3B’I3KiB Mae 3ajgaua?

19. 3HaigiTe reoMeTpHUUYHE Miclle TOYOK, PiBHOBiAZajieHHMX Bifg ycix
BEPIIINH TPUKYTHUKA.

20. 3maiiiTe TeoMeTpPHUYHE Miclle IEeHTPiB KijJ, pagiyc KOMKHOIO
3 AKUX JOPiBHIOE 7, IIIO0 JOTUKAIOTHCA A0 JAaHOI IIPAMOi.

21. Ha cTopoHi TpUKYTHHKaA 3HAWAITH TOUKY, PiBHOBiAgajeHy Bin
IBOX iHITMX MOro CTOPiH.

i4 22. [Tano npsamy a i Toury A. SHAUAITE D
reoMeTpPHUUYHE MicIlle TOYOK, IO BimmaseHi ° °
Bim mpamoi a Ha 3 cM, a Big TouKm A —
Ha 2 cM. CKiJIbKM PO3B’A3KiB MOXKe MaTu
3ajava 3aJIeKHO BiJl PO3MIIIleHHSA TOUKHU A . C.
i opamoi a? N

23. CkormioiiTe MaaioHOK 8 y somurt. 1Io0y- Maut. 8
oyiTe Taky Touky A, 1mob6 AM = AN
i AC = AD.
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JlodamkoBi memu

O

24. TloGynyiiTe KOJO HAHOTO pajaiyca, SKe IOTUKAEThCA M0 IBOX
JaHUX KiJ, III0 MAloTh 30BHIIIHIA JTOTHK.

25. IleuTp KoJia, pagiyc AKOro JOpPiBHIOE 1,5 cM, HAJIEKUTH IPAMIH a.
IToGynyiiTe Koo pamiycom 2 cM, IO JOTHUKAETHCA OO 3aJaHUX
mpAMol 1 KoJia.

26. /IBa HaceneHux OyHKTH A i B posraiio- oA
BaHi 3 pidHUX OOKiB Bix piukm a (maj. 9).

Y axomy wmicri moTpi6HO TOOYyAYBaTH MiCT
yepes3 piuKy, 106 BiH OyB piBHOBigzga-
JeHUM Big nyHKTIB A i B?

a

27. TloOynyiiTe TPUKYTHHUK 3a [gBOMAa CTO- B
pOHAMHW Ta BHCOTOIO, IO IIPOBEJEHA [0 Mau. 9
ogHiel 3 HuX. CKiJIbKH PpO3B’I3KiB Mae
3amaua?

28. IloOynyiiTe TPUKYTHUK 3a CTOPOHOIO, MPUJIETJIMM A0 Hel KyToOM
i BHUCOTOIO, ITI0 ITPOBEAEHA [0 ITi€l CTOPOHU.

29. 3uaiifiTs reoMeTpUUYHE MicCIle TOYOK, IO MiCTAThCA Ha BifcTaHi,
AKa He IepeBUIIlye 3 CM BiJI JaHOI IIPAMOi.

30. IToGyxayiiTe KoJIO, III0 IPOXOAUTH Uepes HaHy TOUKy M i moTuka-
€ThCA O JaHOI IpAMOI a B JaHiil Touri A.

31. Ilo6GynyiiTe TPUKYTHUK 3a MO0 KyTOM, 0iCeKTPHCOI0, IIPOBEICHOI0
i3 mBOro KyTa, i BUCOTOIO, IITO IIPOBEAEHA A0 IIPUJIETJIOL IO I[HOT'O
KyTa CTOPOHM.

32. IlobOynyiiTe TPUKYTHUK 3a PajiycoM OIIMCAHOTO KOJa, CTOPOHOIO

[E3

Ta BMCOTOIO, IO IIPOBeJeHa 10 Iliel CTOpPOHM.

33. 3uaiifiTh reoMeTpUUHE MicCIle BEPIIIUH NPAMOKYTHUX TPUKYT-
HUKIiB 31 CHiJILHOIO TimOTEeHY30I0.

©) Bnpabu gns nobmopenns

34.

35.

36.

Ilepumerp piBHOOEAPEHOTO TPUKYTHUKA Ha 18 cm Oijxbimuii 3a
1oro ocHOBY. Y1 MOXKJIMBO 3HAWTH NOBMKUHY OiuHOI cTOpPOHU?

OnuH i3 30BHIMIHIX KYTiB IPAMOKYTHOI'O TPUKYTHHKA JOPiBHIOE
120°. 3HaigiTh BiIHOIIEHHSA MEHIIIOTO KaTeTa OO TilOTeHY3MU.

IIBa Kosa i3 menTpamu B Toukax O, i O, IepeTUHAIOTHCA B TOUKAX

A i B, i KoKHe 3 HUX NPOXOAUTH Uepes IEeHTP iHmoro. S3HalmiTh

/ 0,A0, i Z AO,B.
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JlodamkoBi memu

Kummeba mamemamuka

37. Kimuara y ¢opmi npsaMokyTHHKa Mae posmipu 3,6 x 4,9 wm.
Y kimHaTi € gBepi 90 cM 3aBHIMPIIKH.
1) CkinbKu MeTpiB MJIiHTyCca MOTPiOHO KyOUTH AJd Itiel KiMmHaTHI?
2) CKiTbKM KOINITyBaTHUMe ITd IOKYIIKAa, AKI0 OAWH MOTOHHUM
MeTp IIiHTyca komitye 50 rpu?

@ Likabi 3aga4i — nomipkyd ogHaue

38. IIpsaMOKYTHY ILIUTKY IITOKOJIAAY po3JjiaMaJyud Ha 4 IPAMOKYTHUX
mMaTkyu. OIUH 3 HUX MiCTHUTH 6 KBaApaTHUX YaCTUHOK, APYTUI —
15, a Tperi#t — 16. CKiIbKM KBaApaTHUX YaCTUHOK y UYETBEPTOMY
IIMaTKYy 1iel manTru?

XiHKun y cTaHOBMEHHi MaTeMaTUKKN y CBITi

FinaTia AnekcaHgpincbka (6n. 350-370 — 415) —
rpeubka XiHka-acTpoHoM, dinocod, MaTemMaTuk, AoYKa martematuka Teo-
Ha — OCTaHHbLOrO ynpaBuTena AnekcaHapincbkol GibnioTeku.

B icTopii Hayku lMNinaTia 3HaHa sk BuHaxigHUUs. BoHa cTBo-
pvna nnacky actponsbito — npunag Ans BU3Ha4YeHHS LWnpoT
i AOBroT Ta 3HaxomkeHHs1 CoHUS, 3ipOoK i MraHeT B aCTPOHO-
Mii, @ TakoX nnaHicgepy — 306paxeHHs HebecHoI cdhepun Ha
NIOLLWHI, Ha SKiN MOXXHA obumncnoBaTk 3axig, i cxig HebecHmx
ceitun. lNnaTia BMHaWLLNa apeomMeTp — npunag ans BU3Ha-
YEHHS rYCTUHU PignHK; oB4mncnioBana acTpoOHOMIYHI Tabnumui;
Hanucana KoOMeHTapi 40 HayKoBWX TBopiB AnonnoHis Ta [io-
¢aHTa. BoHa Mana cnaBy TanaHOBUTOI BYEHOI Ta BUKITA4aYKN.

Xinbaerapaa biHreHcbka (1098—1179) — HiMeubka epyauTKka, MUCTKK-
HH, OpamMaTypruHs, niHreicTka, dinocoduHs, nikapka, noeteca, noniTM4Ha
KOHCynbTaHTKa, KOMNo3uTopka (nepua, una 6iorpadist Bigoma) — cteopuna
OHY 3 nepLumx WTy4YHnX MoB — Lingua Ignota.

Mapis l'aetaHa AHbe3i (1718-1799) — iTtaniiicbka
BYEHa, MaTemMaTtuk Ta dinocod, XiHKa eHuukroneand-
HUX 3HaHb. I NPUNMCYIOTL aBTOPCTBO MEPLUOT KHUMM Npo
andepeHuianbHe Ta iHTerpanbHe 4vucrneHHs. BoHa nep-
Wa XiHKa, sika cTana npodecopko MatemaTukm bonow-
CbKOro yHiBepcuteTy. Nepuly cBoto poboty «dinocodChbki
MipkyBaHHs1» Mapisi onybnikysana yxe B 20-piyHOMY BiLli.
A B 30 pokie HagpykyBana «OcHOBU aHanidy». Lo kHury
Mapis AHbesi nucana mamxke 10 pokiB SK NigpyvyHUK Ans
CBOIX MonoAwux 6partis i cectep. Lis npaus nepeknaganack Ha pisHi MOBU
i KOopycTyBanacsa nonynsapHicTio ax Ao XIX ct.

linamis

Mapisi FTaemaHa
AHbE3I
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BIANOBIAI TA MOPAAU AO BIPAB

Pozmina 1
§ 1. 9. 2) 6; 3) 16. 10. 2) 3; 3) 7. 15. 6069.
§ 2.29. 17 cm. 30. 6 cm. 31. 10,1 cm ab6o 0,3 cm; aBa posB’sa3ku. 32. 9,7 cMm
abo 4,7 cm; nBa posp’sizku. 33. Xapkis. 34. Cryec.
§ 3. 85. 1) 180° 2) 90°; 3) 30° 4) 120°. 56. 1) 90°; 2) 180°; 3) 150°;
4) 60°. 57. 20° 58. 112° 59. 76°. 60. 131°. 61. Kpasuyk. 62. Bapmiasa.
63. 60°. 64. 60°.

BnpaBu gisa moBTopeHHA po3giay 1
75. 1) lIBa, a6o Tpu, a6o wotupu. 2) Bix nBox mo n + 1 wactuu. 77. 8 cm.
79. % cM. 84. 1) 90°; 42°; 138°; 2) 30"; 3°; 20°. 85. 1) 30°; 2) 148°. 86. 1) 70°;
2) 146°. 87. L AOM = 72°;, £ MOB = 96°.

Posgia 2

§ 5. 101. 81° i 99° 2) 54° i 126°. 102. 1) 45° i 135° 2) 36° i 144°.
103. 40° i 100° 104. £ A = 100°% £ B = 75° 105. 90°. 106. 40° i 80°.
107. 80° i 60° 108. 72° i 108° aco 60° i 120° 112. 1) Kyr; 2) npama;
3) EBkuig; 4) reomeTpis.

§ 6. 121. 62° 125. 1) Vci mo 90°; 2) 89°; 91°; 89°; 91° 126. 1) 8°; 172°
8% 172° 2) yci mo 90° 127. 1) 81° 2) 67°; 3) 80° 128. 1) 60°; 2) 30°.
129. 100°. 130. 50°. 131. 180°. 133. 18 cm.

§ 7. 150. 1) 65° 2) 60°. 151. 1) 50°; 2) 127°. 154. 140°. 155. 110°.
160. 72° i 108°.

§ 8. 172. 3) 60°. 173. 3) 50°. 179. 36°. 181. Hi.

§ 9. 192. al|b. 193. b| c. 200. 1) 190° 2) 170° 3) 170°. 201. 1) 200°;
2) 160°; 3) 200°. 202. Hi. 203. Tak. 204. Hi. 205. Hi. 209. 100°. 211. Tax.

§ 10. 226. 1) 82° i 98° 2) 45° i 135° 3) 75° i 105°. 227. 1) 36° i 144°;
2) 86° i 94°; 3) 100° i 80°. 228. x = 70° (maj. 10.13); x = 65° (maJ. 10.14);
x = 129° (max. 10.15). 229. x = 50° (maxa. 10.16); x = 110° (maua. 10.17).
230. Hi. 231. Yorupu Kytu mo 40° i worupu xytu mo 140°. 232. YHorupu
KyTtu mo 32° i worupmu kytu mo 148° 233. 130°. 234. 100°. 238. ®panKo.

BnpaBu g1 moBTOpEeHHSA po3aiay 2
246. 54° i 126°. 247. 30° i 150°. 248. 80° i 100°. 249. 144°, 254. 66°.
255. 120°. 256. 1) 36°; 144°; 36°; 144°; 2) 50°; 130°; 50°; 130°. 257. 40°.
263. 1), 2) Tak. 273. Hi. 274. Tak. 277. 80° i 100°. 279. 90°. 280. 70°.

Posgian 3

§ 11. 289. 5 cv; 15 em; 12 em. 290. 12 am; 10 om; 18 gm. 293. 12 mwm;
16 om; 24 oM. 294. 16 cm; 24 cvm; 32 cm. 296. 19 cm. 298. 141°. 300. 5 yoTu-
PUKYTHUKIB.
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§ 12. 310. 1), 2) Hi. 311. Tax, AB = BC. 312. Tak, £/ N = Z K. 313. 21 cm.
314. 9 cm. 315. 16 cMm. 316. 30°; 60°; 90°.

§ 13. 338. Ilopada. Hexait Touka O — Touka nepetuny AB i MN. [lose-
Iite, o A AOM = A AON.

§ 14. 360. 4 cv; 4 cm; 6 cv. 361, 12 em; 16 cm; 16 cm. 362, 7 om; 14 mm;
14 nm. 369. AK = 28 cm; BK = 20 cm. 371. 1) Konyc, cyKkHO; 2) CeKTop,
KOpCeT.

§ 15. 391. 60 cm. 392. 4 cm. 393. Ilopada. Hexait B
BK — Oicekrpuca i mexmiama TpukyTHuka ABC (muB. MaJ.).
IIpomoB:xkTe BK 3a Touky K Ha #oBXuHHY Biapiska BK
(BK = KM). [loBexnith piBHicTh TpuKyTHUKIB ABK i CMK. =
395. 4 cm; 7 em; 7 em. 396. 9 ev; 30 em; 30 em. 398. 110 1.

§ 16. 413. £ KAC = 56°; £ BAK = 70°. K

§ 17. 433. 30°. 434. 35° 435. L/ L = 60°; LN = 40°; A C
ZM = 80° 436. £/C = 80°% /B = 50°% ZA = 50°
439. /A = 45° £ B = 60° £ C = 75° 440. 36°; 54°; 90°.
441. 50°; 65° 65°. 442, 52°; 52° 76°. 445. KopoJbos.
446. 48°; 96°. 449. 55°. 450. 30°. 451. 1) 12°; 12°; 156° a6o
12°; 84°; 84°; 2) 92°; 44°; 44°. 452. 1) 28°; 28°; 124° aGo
28°; 76°; 76°; 2) 106°; 37°; 37°. 454. 36°; 72°; 72° abo 45°% M
45°; 90°. 455. 55°; 55° 70° abo 65° 65° 50° 456. 5 cm.

459. 20° abo 100°.

§ 18. 480. IIpamop. 481. 1) 50°; 70°; 2) 30°; 90°. 482. 62°; 62° i 56° abo
62°; 59°; 59°. 483. 138°; 21°; 21°. 485. 3 : 1 : 2. 486. 17 : 16 : 15. 488. 30°
i 60°. 489. 4,2 cm; 8,4 cm; 10,2 cm.

§ 19. 508. Kocreuro. 509. 1) 18° i 72°; 2) 37° i 53°%
3) 50° i 40° 510. 71° 511. 113°. 513. 58° i 32° 514. 40°
i 50°. 516. 20 cm; 10 cm. 517. 6 cm. 518. 35° i 55°. 519. 72°
i 18°. 521. 32° 52° i 96°. 522. 24 cm. 525. [Tus. ma.J.

§ 20. 532. Hi. 533. 27 cm. 534. 5,7 cm abo 6,7 cm.
535. 1) Tak; 2), 3) mi. 536. 1), 2) Hi; 3) tax. 537. Hi.
538. Hi. 539. L/ A=39° £ B=117°% /£ C = 24°. 543. 1) Tax;
2) Hi.

BnpaBu a1 mMOBTOPEeHHS po3aiay 3

547. 10 cm; 20 cm; 16 cm. 548. AB = 5 cm; BC = 8 em; AC = 7 cm.
551. Hi. 552. 18 cm. 563. Tak. 564. 24 cm; 32 cm; 32 cm. 572. AC=b — a,
P =a + b. 579. 35° 580. 48°; 72° 581. 60°. 582. 82° 48° 583. 1) 30°
2) 70°. 584. 1) 80°; 2) 32° 587. 1) Taxk; 2), 3) mi. 588. 108°. 590. 40°; 56°;
84°. 591. 100°; 40°; 40°. 597. 27°; 63°. 598. 30° i 60°. 599. 10 cm. 600. 45°.
601. 16 cm. 602. 2a cm. 603. 20 cm; 10 cm. 606. 4 cm i 13 cm. 607. Hi.
608. 1) 4 cm abo 7 cm; 2) 5 cm; 3) 12 cm. 609. 9 cvm; 21 cm; 21 cm.
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Posnia 4
§ 21. 626. 16°. 627. 36°. 628. 1) Beamuiu; 2) asi. 629. 10 cm. 630. 9 cMm.
633. 2 cm i 3,5 cm. 635. 135°. 638. 16.
§ 22. 649. 41°. 650. 106°. 651. 60°. 652. 7 cm. 654. 12 cm. 656. [Tus.
MaJ.

§ 23. 668. AP = AF = T cm; BP = BM =1 c¢m; CM = CF = 5 cMm.
669. 10 cMm; 12 cm; 14 cm. 670. 20 cm. 671, 38 cm. 673. 9°. 675. He o6oB’a3-
KOBO, JUB. MAaJl.

§ 24. 681. 1), 2) Beauiu; 3) ogue. 695. 8 cwm.

§ 25. 702. 108°. 703. 116°. 704. 120°; 60°. 705. 30°. 706. 80°. 708. 40°.
710. 40°, 70° 70° ab6o 40° 40° 100° a6o 140°, 20° 20° 711. 50°, 65°
65°, a6o 50°, 50° 80° a6o 130°, 25° 25° 712. 20°, 40°, 120°. 713. 10 cMm.
715. 11,52 m. 718. Taxk.

§ 26. 726. 8 om i 20 oM. 727. 6 cm i 9 cm. 728. 1) 3oBHIiMIHITT TOTUK
Kim; 2) Kojsa He mepeTMHAIOThCA; 3) BHYTPIIIHIN HOTHK Kia; 4) Koja mepe-
TuHaoThed. 729. 1) Kosa He mepeTHMHAIOTHCS; 2) BHYTPIIIHIN ZOTHUK KiJ;
3) KoJia mepeTUHAThCA; 4) 30BHIMIHIN moTuk Kimx. 732. 2 cm; 3 cm; 5 cMm.
733. 40 cm. 737. 17.

§ 27. 773. Ilopada. S3HaiifiTh KyT IIPU OCHOBI TPUKYTHUKA. Il mBOTO
mo0yayiTe mJaHUM KYT, CYMisKHWII 3 HMM, i HOALJIITH OCTaHHiN HaBIiJ.
774. [Tus. nopany no 3agaui 773. 783. Ilopada. IlobynyiliTe MPAMOKYTHUHA
TPUKYTHUK, Yy SKOIrO OAWH 3 KaTeTiB yABiui MeHIIU# Bix rinorenysu.
789. 92°, 791. 15 cm i 45 cm.
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BnpaBu asa moBTOpeHHSA po3aiaxy 4

797. L AKB = 90°; L/ KBA = 25°; / KAB = 65°.
800. 120°. 801. 18°; 72° 90°. 802. 30°; 30°; 120°.
803. 1,5 cm. 806. Hi. 812. 20 cm; 25 cm; 25 cm.
819. 2 cm. 821. 90° 54°; 90° 126°. 822. Ilopada. A
IITyxane reomeTpru4He Miclie TOUOK — OBi Ayru KiJj i3 201
nearpamu O, i O,, 3 akux MN BuUAHO IiJ KyToM 20 M 20, N
(muB. mam.). 824. 4 cm; 7 cm. 825. 40 cm; 28 cwm. \Q/
826. 3oBHimHIN goTuK aBox Kin. 827. 10 cm i 6 cm O,

abo 40 cm i 24 cm.

3amaui migBUIIEeHOI CKJIAXHOCTI
2. Ilopada. L AOK = 50° 5. BC < AB. 6. 1) LAOL = ZCOP;
2) Z LOP = £ AOC. 8. 1) Tak, manpukanm, 1°i 179° 2) mi. 9. 1) 108° i 72°

2) 80° i 100°. 10. OgmakoBo, mo 6. 11. 60° a6o D

(77%) . 12. Posé’asannsa. Hexailli mano Tynmii 2 C
ZAOB = o (zus. man). OA L OC, OB L OD, p

Z COD — rocrpuit, £ COD = . o

1) L AOD = Z AOC - £ DOC; 2 AOD = 90° — [. 0 5

2) £ BOC = £ DOB — £ DOC; « BOC = 90° — B.
3) LAOB = £ AOD + 2 DOC + Z COB.

Tomi oo = 90° — B + B + 90° — B, sBigkum o + f = 180° w10 ¥ moTpiOGHO
oyno mosectu. 13. Hi. 14. Tax. 15. 80°; 100°; 80°; 100°. 16. 16 cm. Pos8’s-
3anus. Hexait a cm, b cM, ¢ cM — CTOPOHM TPUKYTHHKA, a P c¢cm — iioro
nepumetrp. P =a + b + ¢. 3a ymoBoro P —a =10, P-b =13, P —c = 9.
Maemo a + b + ¢ — a = 10, To0T0 b + ¢ = 10. Amajoriusgo a + ¢ = 13,

b+c =10,

a + b =9. Maemo cuctemy: <a + ¢ =13, CkIaBIIN IDOYJEHHO BCi Tpu piB-
a+b=9.

HAHHS, ofepskumMo: 2a + 2b + 2¢ =32; 2@ + b +¢c)=32;a +b + ¢c =16.

OT:Ke, mepuMeTp TPUKYTHHKaA mopiBHIOE 16 cm. 18. 90—%. 19. 90 cwm.

Poszg’sazanns. 1) Ockinsku AABC = ACDA, to BC = AD. 2) CO = BC — BO,
AO = AD — DO. Ane BC = AD, BO = DO, tomy AO = OC. 3) IlozHauumo
AO =0C = x cm, toni AC = (x — 30) cm. 4) Ilepumerp P, ,5- = 100 cm.
Maemo: AB + BC + CA = 100, AB + BO + OC + CA =100, 40 + 10 + x +
+ x — 30 = 100. 3Bigku x = 40 (c™m). 5) P, 4po=x +x+x—30=3x — 30 =
=3-40 — 30 = 90 (cm). 24. 1) I'ocTporyTHUIT; 2) rOCTPOKYTHUM. 25. 45°.
26. 36°, 36°, 108°. 29. Ilopada. Posrnsubre Tpuxytuuku AKC i BKC.
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30. % cm. 31. 85° 32. £ C = 60°. Ilopada. A ACA, = A BAB, (3a gBoma

kareramu). 33. Ilopada. PosrisHbTe KOJIO i3 IeHTpoM y Toulli B, paziyc
saxoro BA. 34. a cm. 35. 2m cMm. Posg’s3aHHs. 3a BJIACTHBICTIO BiApisKiB
IOTUYHUNX, IPOBEICHNX A0 KoJa 3 ofgHiel Touxu, maemo AN = AM = m cwMm,
BM = BK i CK = CN. Hexait P cm — nepumetrp TpukyTHuxa ABC. Tonmi
P=AB + BC +CA=AB + BK + KC + CA=AB + BM + CN + CA =
= (AB + BM) + (AC + CN) =AM + AN =m + m = 2m (cm). 36. 10 cm.
39. Ilopada. Ockinpru 54° - 3 = 162° To mokHa mobyayBaTu KyT 18°
(18° = 180° — 162°). 41. Ilopada. ITo6ynyiite A BCD, y sixoro ~« DBC = /£ B,

BD = AB + AC (mana. 1). Tomi Touka A BU3HAYAETHCSA 3 YMOBU
ZADC = £ ACD. 42, Ilopada. Caig postnanaytu A CMN, y akoro MN = P,
1 1

LM = ELA, ZN = Eé B. 43. Ilopada. Hexaii mpama a nepetruHae AB

y rtourti M. Ilobymyiite Bimpisox BE 1 a, BO = OE (maxa. 2). lllykana
Touka C € TOUKOIO ImepeTuHy npaAmMux a i AE. 44. KogHoro, oguH abo aBa
PO3B’A3KMU.

C
E
A M, B
/a
Mau. 2
JlomaTkoBi TeMu
23. Ilopada. lllykana ToOuYKa — TOYKa IIEPETHUHY CEPEeINHHUX Iep-

NeHAUKYIAPiB mo BiapiskiB MN i CD. 24. Ilopada. Hexait mano Koja is
nearpamu O, i O,, paxiycu AKuxX ry i ry, a moTpibHO HOOyAyBaTH KOJIO
paziyca r, 10 AOTHKAaeThcA g0 pmauux. IloOyayiiTe Kojga i3 IleHTpaMu
B Toukax O, i O,, pagiycu Axkux ry + r ta r, + r Bignosigso. 26. Ilopada.
IITyxkama Touka — TOUKAa MHEePEeTHUHY CEePeIUHHOr0 IMepIeHAuKyJasapa g0 AB
ta upamoi a. 33. Koo, miamerpomM SKOro € TrimoTeHysa TPUKYTHUKA 0e3
TOUOK, II0 € Kinmamu rinorenysu. 34. Tak, BoHa gopiBHioe 9 cm. 35. 1 : 2.
36. £ 0,A0, = 60°; £ AO,B = 120°. 38. 40.
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Bigmoringi mo 3aBmaHb
y TecToBiil hopmi

«/lomamHa camocTiiHa po0ora»

Ne zaBmannsa

1/2|3|4|5|6|7|8]9 (101112 13
Ne po6orn

1-T

1 BIA|B|B|T|T|IA|B|T'| B|A|T 2—-A;
3-b

1-B;

2 ' B|T|B|A|B|B|B|A|B|B|T 2-A;
3-Bb

1-A;

3 B|B|B|T|B|B|T"|A|A|T |T|B 2-B;
3-Bb

1-B;

4 B/A|B|B|T"|T|B|T|A|B|A|B 2-T;
3-B

1-B;

5 B|B|T/A|B|B|A|B|B|B|A|B 2-A;
3-T
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IMPEIMETHHUN IIOKAKYUK

Axcioma mapaJienbHOCTI Ipamux 50
Axciomu reomerpii 32

BicexkTpuca Kyra 22
— rpuKkyTHUKa 103
Biuni croporm
TPUKYTHUKA 98
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