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Jlo6i apysil

Y cBiTi reomeTpii B BiKe He MOUYyBaeTe cede UYKUHISIMU: ¥ CbOMOMY
KJaci Bu mo3HaoMuincsa 3 6araTbMa BasKJIMBUMU eTamaMu ii PO3BUTKY,
IoYaJM OBOJIOAIBATH ii MOBOIO Ta OIAHOBYBATH ii 3aKOHU. AJie TeOMEeTpPiio
HemapMa BBasKalOTh MMBOBUIKHOIO HAYKOIO: IOpasy HOBa i Hemepembauy-
BaHAa, BOHA BiIKpHBAe CBOI HAMKOIITOBHIIII cKapOM JUIle TOMY, XTO IIPO-
wHaABca 11 ryxoM i mparse He 3yNUHATHUCA HA JOCATHYTOMY.

Y mkinzbHOMY Kypci reoMerpii MOKHA YMOBHO BUIIINUTU JeKiJIbKa
HampamiB. Ha mouaTKoBOMY eTalli mepeBaskae «reoMeTpis fOBeJeHb» — BHU
BIIEPIIle 3YCTPIJHCS 3 IOHATTAM OOBEIEHHS, OBOJOALIN HOTO METOZAMU
I JIOTiKOI0, HABUUJINCSA OTPUMYBATH 3 OTHUX TBEPKEHb iHIIi, 00IPYyHTO-
BYBaTHU CBOi BHUCHOBKH. I[IPOTAroM IILOI'0 HABUAJIHLHOTO POKY UiJbHE Mic-
e Oyme BimBeZeHe «reomeTpil obuncneHb», Yumaso TeopeM, gKi Bu Oygere
BUBYATH, MIiCTATH (POPMYJIH, IO AO3BOJAITL OTPUMATH HOBI UMCJIOBI Xa-
pakTepucTuKu reoMeTpuuyHux Qiryp. HaliBaskausimioo i3 mux Teopem
€ smameHurTa Teopema Ilijparopa, 3ycTpiu i3 gKOI0 UeKae Ha Bac caMe
Y BOCBMOMY KJaci.

OmHaK BHBYEHHS reoMeTpii He BUUEPIIYETHCS JIUIE OOUMCICHHAMU.
3aBIAKU IbOMY IMiAPYYHUKY BU AOCTiAWTE HOBI reomerpuuHi (irypu, mo-
rubuTe cBOi BHAHHSA 3 JIOTiKH, HaOyZeTe AOCBiAy pPO3B’sI3yBaHHSA 3ajgau
OpPHUTiHAJbHUMI METOAAMHU, Hi3HAETECA IPO KUTTA W 3H00yTKM BUSHAUHUIX
yueHNX MuUHYJI0r0. Maii:ke B KOKHOMY IIaparpadi BaM 3aIIpOIIOHOBAHO J0-
BECTH MaTeMaTU4He TBep/KeHHs ab0 HaBecTU IPUKJIAJ, IPOBECTU aHaJo-
rifo, TOOTO caMOCTifiHO PYIIUTH A0 HOBUX 3HaHb. CromiBaemMocs, II0 KOXK-
HU# KPOK HAa ILJIAXY ITi3HAHHS AOJACTHh BAM YIIEBHEHOCTi Y BJIACHUX CUJIAX
i HaOIMBUTEL O HOBUX O0piiB HayKHU.



K Kopucmysamucs l’liapy'-lHMKOM

IIigpyyHUK Mae 4YOTUPU PO3MiJIN, KOXKHUN i3 AKMX CKJIAJAEThCA 3 I1a-
parpadiB, a maparpapu — 3 IIyHKTiB. ¥ TEKCTi MiCTUTBCA K TEOPETUUHUMN
MarepiaJi, Tak i MpuUKJIaAu PO3B’sA3yBaHHA 3amadu. HaliBasKIUBilIi MOHATTS
# (paKTH BUIIJIEHO OJAKUTHUM KOJIHOPOM.

Bropasu i sagaui, mogaHi B mMiAPyYHUKY, MOLIAIOTHLCA Ha AeKiJbKa
rpyl. YcHi énpasu IONOMOMKYTH BaM 3p0O3YMiTH, HACKIJIBKU YCIIiIIIHO BU
3acBoism TeopermuHuil Marepias. Ili BupaBu He 000B’A3KOBO BUKOHYBATHU
MIOAYMKY — JJIs 1X PO3B’A3YBaHHA BU MOYKETe BUKOHATU PUCYHKHU Ta IIPO-
BecTH HeoOximHi MipkyBaHHA B uepHeTIri. Ilicasg yCHUX MoKHA IIePeXoauTH
IO 2paivHux 6npas, siKi BUKOHYIOThCA B 30IIUTI a00 Ha KomIT roTepi. [lasi
AOyTh nucomosi énpasu. CIouaTKy IepeBipTe CBOi 3HAHHS, BUKOHYIOUHU
3agaui piensa A. Ckmagaimumu € 3agadvi pieusa b. 1 mapermiri, Ko Bu 10-
Ope omaHyBaJu MaTepiaJ i 6akaeTe BUSABUTHU CBOI TBOPUi 37i0HOCTi, Ha Bac
YeKaloTh 3ajaui pieHsa B. 3HAUKU i 0iJig HOMepiB BIIpaB 03HAUAIOTh,
IO IIi BOPABU HAa PO3CYJ BUMTEIS MOKYTh OyTHM BMKOPHCTAHI BiAIIOBiZHO
I poOOTH B mMapax i rpymax.

Ilicns kosxkHOrO maparpada B pyopuri «IlogemopenHnsa» 3a3HAUEHO,
AK1 camMe IMOHATTA ¥ (haKTH CJIi[ MpUTafaTy AJIA YCIIIIITHOTO BUBYEHHSA Ha-
CTYIIHOTO MaTepiayy (Iopsn, 30KpeMa, 3a3HAuUeHO BigmoBifgHi maparpadu
B migpyuHukry «I'eomerpis» mns 7 Kiacy sakKJamiB 3arajbHOI cepeaHboOl
ocsitTu aBTopiB A. II. €pimrosoi, B. B. T'omo6opoaska, O. ®. Kpu:xaHOBCHLKO-
r'0), 1 HaBe[ieHO BiAIOBigHI 3ajaui, IIT0 MiATOTYIOTH BAC OO0 CIPUAHATTI Ha-
crymuoi Temu. s camoctiitHol poboTH BIoMa Ipu3HAUeHi 3amadui, HOMepH
SAKUX IM03HAUYEHO 3HAUYKOM . HampumKiHIi KOMXHOTO PO3Aiay IIOgaHO KOHM-
POJNbHI 3anumanHsa i munosi 3adayi 018 KOHMPOAbHUX POOim, 3aBIIKN
AKUM BU 3MOJKeTe Kpalle ITiATOTyBaTHUCA OO0 TeMATUUHOTO OI[iHIOBAHHS.
3BepHYBIINCHL A0 IHTEPHET-MiATPUMKHN MiAPYUYHUKA, B 3MOKETe IPOUTH
OHJIaMH-TeCTyBaHHA 1 caMOCTiiiHO NepeBipKUTH piBeHDb BalllMX 3HaHb. [lomaT-
KOBi 3ajaui 10 PO3MiJIiB MOIIOMOKYTh BaM y3araJJbHUTH BHBUEHe, a 3ajadvi
ITi IBUIIEHOI CKJIAJHOCTI BiIKPHUIOTH HOBi rpaHi reoMeTrpii Ta Kpacy HecTaH-
IapTHOro MucjeHHA. IIpo MOKJIMBICTH CKOpHCTATHCS MaTepiajaMu caura
BaM HarajgyBaTUMe 3HAYOK (j .

ITidcymxo8i 022140u HaUPUKIHIT KOMKHOTO PO3MiNY IOCIYTYIOTH CBO-
€PiTHUM reoOMeTPUUYHUM KOMIIACOM i JIOIIOMOYKYTH OPi€EHTYBATHCh Y BUBUE-
HOMYy Marepiayi. /Jodamku, HaBe#eHi B KiHII migpyYyHWKa, DOTVIMOIATH
Ballli 3HAHHA 3 OKPEMUX BUBUEHUX TeM, a icmopuiri 008i0KU IO PO3IiiB
Ta Marepianu pyopuku «Budamui mamemamurku Ykpainu» mo3HANOMIIATD
i3 mTeAKMMU IiKaBUMHU (paKTaMM IIOJ0 PO3BUTKY reoMeTpii Ta 3 mifgJIbHICTIO
BiloMHX yUYEeHUX.
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Y BenuuesHOMY cajay TeoMeTpii Ko:keH
MoOsKe miOpaTu cobi OYKeT o cMaky.

Haeud Tinvbepm

BuBuarouu reomeTpito B cbOMOMY KJiaci, BU TO3HAOMU-
JICSA 3 OCHOBHMMU BJIACTHMBOCTAMU TPUKYTHUKiIB. Kypc reo-
MeTpii BOCBMOI'0 KJIACY IIOUMHAETHCS 3 POSMVIALY OiJIBII CKJIAI-
HuX (Qiryp — YOTHPUKYTHHUKIB. AJle Ile He o3HAuae, IO BiKe
BUBUYEHY i, MaOyTb, mpu3abyTy 3a JiTo TeMy «TpUKYTHUKI»
He cain sragyBatu. HaBmakwm, Iieif MaTepiajl BApTO HOBTOPUTU
e HaBiTh MO TOTO, IK BU INPHUIifieTe HA MEPIINHN YPOK reome-
Tpii y BochbMOMYy KJaci. AmiKe caMe BJIACTHBOCTI TPUKYTHH-
KiB € TUM KJIoueM, SKUI BigfMMUKae ABepi y cBiT reomerpii.

OxpeMi BuaM YOTUPUKYTHUKIB yiKe BioMi BaM i3 Kypcy
MaTeMaTuKU 5—6 KjaciB. Ha#binbin yBasKHI i cIIOCTEpEKINBL
MOIJIA TIOMIiTHTH, IITO OCOOJMBE Miclle cepell YOTUPUKYTHUKIB
mocifzamTes Ti, gKi MaTh mapajgenabHi cTopouu. Came ToMy
BJKe HAMOJMIKUYNM YacOM BaM CTAHYTb Y IPUTOXAI BJIACTUBOCTL
¥ 03HAKM HapajieIbHUX IPAMUX, AOBEIEeHi B CbOMOMY KJaci,—
el MaTepiaj TaKOo:K BapTo IIPUTaJaTH.

Cepen TeopeM, SKi pO3IISIaTUMYThCSA B IILOMY PO3ZiNi,
0co0IMBY POJb Bifgirpae Teopema Pasieca — ofgHA 3 HalifaB-
Himux Teopem reomerpii. 3 ii JomomMorow Mu 3rofoM IIPOLOB-
JKUMO PYX IIJISXOM ITi3HAHHS HOBUX TAEMHUIb T€OMETPUUHUX

diryp.




&1 | YomupukymHuk i iio20 enemeHmu

1.1. O3HAYEeHHA YOMUPUKYMHUKaG

I3 4oTUPUKYTHUKOM BU BiKe 3HANOMUJINCA HA yPO-
kax mateMmatuku. [lamo cTpore osHaueHHA Iiiei dirypu.

O3HauyeHHsA

YoTnpunKyTHUKOM Ha3mBaeTbcA dirypa, AKa cKknagaeTbcaA
3 YOTMPbOX TOYOK i YOTUPLOX BifPI3KiB, WO 1X NOCAIAOBHO
cnonyyaroTb. [laHi TOUKM Ha3MBaKTbCA BePLUMHAMU YOTU-
PUKYTHMKA, @ BiAPi3KM — CTOPOHaAMU YOTUPUKYTHUKA.
Mpy ubomy *OAHI TPY BEPLUMHUN He fiexaTb Ha OfHin npsa-
Mil1, @ XOfHi ABi CTOPOHUN He MepeTUHAITbCA.

Ha puc. 1 300paskeHuii YOTUPUKYTHUK i3 BepIITuHA-
mu A, B, Ci D racropomamu AB, BC, CD ta AD.

KaxyTb, 1m0 ABi BepIIMHU YOTUPUKYTHUKA €
CcyciHIMY BepIIuHAMY, SAKIIO BOHU CHOJYYEHi OmHi€I0
CTOPOHOIO; BEPIINHU, AKi He € cycigHiMmu, HasMBaIOTH
MPOTUJIEKHUMY BePIIUHAMNI. AHAJOTIYHO CTOPOHU UO-
TUPUKYTHUKA, AKi MAaOTh CHiJILHY BEPIINHY, € CYCi/-
HIMY CTOpOHAMM, a CTOPOHU, AKi He MalOTh CHIIBHUX
TOYOK,— MIPOTHUIeKHIMY cTopoHamu. Ha puc. 1 cTropoHn
ABi CD — cycigui gns cropouun BC, a cropona AD —
nporune:kHa BC; Bepmuau B i D — cycigui 3 Bep-
muHoI A, a BepmuHa C — TPOTUIIEKHA BepIInHI A.

YoTupuKYTHUK MO3HAUAIOTh, MOCJIiJOBHO BKa3yio-
UM BCi 10T0 BEPINTUHY, IPUIOMY OYKBHU, ITI0 CTOATD ITOPSAT,
MaloTh MO3HAUATH Ccycimui Bepimuuu. Hampukiaan, 4oTu-
PUKYTHUK Ha puc. 1 moxxHa mosunauntu ABCD, BCDA
a6o CBAD, ane He moxxHa nnosHauatu ABDC abo BDCA.

O3HauyeHHsA

[HiaroHanno YoTUPUKYTHMKA Ha3UBAETbCA BiApPi30K, WO
Cronyyae ABi NPOTUMEXHI BEPLUMHU.

A

Puc. 1. YoTupukryTt-
uuk ABCD
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Puc. 2. Binpisku
PS i RT — gia-
TOHAJIi YOTUPUKYT-

auka PRST
B
C
A
D
a
E
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Puc. 3. Onykaui (a)
i Heonyruii (6)
YOTUPUKYTHUKY

8

Y worupukytaury PRST (puc. 2) miaroHaasamu
€ Bimpisku PS i RT.

3a3HaunMo, 10 OYAb-IKUH UYOTUPUKYTHUK MAa€E
JIiaroHaisb, AKa TiJUTHL HOr0 Ha IBa TPUKYTHUKU.

O3HauyeHHA

[epumeTpoM YOTUPUKYTHIKA HA3UBAETHCA CYMa JOBXMH
YCiX NOro CTOPIH.

IlepuMmeTp YOTHPUKYTHUKA (AK 1 TPUKYTHUKA)
MMO3HA4Yal0Th OYKBOIO P:
P =AB+BC+CD+AD.

ABCD

1.2. Onykni YHomupukymHuku.
CQyma Kymis HomMupukymHuka

Bynb-AKU#i YOTUPUKYTHUK OOMEXKy€e CKiHUeH-
HY YaCTUHY IJIOIIWHU, AKY HA3UBAIOTH BHYTPILHbLOIK
o6nacTio bOro YOTUPUKYTHUKA (Ha puc. 3, a, 6 ii 3a-
(hapboBaHO).

Ha puc. 3 300pakeHO ABa YOTUPUKYTHUKH i TIPO-
BeleHO MPAMi, Ha SKUX JIeKATh CTOPOHU IIUX YOTH-
PUKYTHUKIB. ¥ uoTupukKyTHURY ABCD 1i mpami He
MIPOXOAATh Uepes3 BHYTPIIIHIO 00JacTh — TaKUH UO-
TUPUKYTHUK € ONyKJIuM (puc. 3, a). Y YOTUPUKYTHU-
Ky EFKM upavmi EM i KM mnpoxomATh uepe3 BHY-
TPIITHIO 006JIaCTh — IIell YOTUPUKYTHUK € HEONMYKJIUM
(puc. 3, 0).

O3HaueHHA

YOTUPUKYTHUK HA3MBAETbCA OMYKIM, AKLLO BiH NEXWUTb MO
0ofVH 6iK Bif 6yab-AKOI MPAMOI, WO MICTUTb MO0 CTOPOHY.

Hiicrmo, wotrupukytauk ABCD Ha puc. 3, a Je-
JKUTH II0 OAMH OiK Bif Oyab-axoi 3 mpamux AB, BC,
CD abo AD. VY mrkinbHOMY Kypci reomerpii Mu 6ymemMo
POBTJISIaTH JIUIIE ONYKJi YOTUPUKYTHUKHU (IKIIO iHIITe
He 00yMOBJIEHO OKPEMO).
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Crpo0OyiiTe HAKPECIUTH [BA YOTUPUKYTHUKH, Hia-
TOHAJII OHOTO 3 AKMX IEPEeTUHAITHCA, a APYToro — Hi.
KyTom (BHYTpIWHIM KyTOM) OMYK/Oro 4oTupu-
KyTHUKa ABCD mipu BepmiuHi A HasmBaioTh KyT BAD.
KyT, cymiskHUN i3 BHYTPIIITHIM KYyTOM YOTUPUKYT-
HUKa IIPU JaHill BepIINHI, HABMBAIOTH 30BHILLIHIM KYTOM
YOTUPUKYTHNKa TIPU JaHiN BepIITUHI.
Kytu, Bepmunu AKMX € cycigHiMu, Ha3uMBaIOTh \,A
CyCiIHIMM KyTaMu, a KYTH, BEPIINHU AKUX ITPOTUIIEK-
Hi,— TPOTUIEKHUMU KyTaMU YOTUPUKYTHUKA.

Teopema (Npo cymy KyTiB YOTUPUKYTHUKA) D
Cyma KyTiB YOTUPUKYTHMKa AopiBHIOE 360°. P
JoBeneHHA'
O V nasomy uotupukyTHUKY ABCD mpoBenemMo Puc. 4. Cyma kyTis

YOTUPUKYTHUKA IO~
pPiBHIOE CyMi KyTiB
IBOX TPUKYTHUKIB

nIiaroHaJsb, AKA AiJUTH HOT0 HA [Ba TPUKYTHUKY (puc. 4).

Ockineku L/ BAD=/1+/2, £BCD=/3+ /4, To cy-

Ma KyTiB voTupukyTHuka ABCD mopiBHIOE cyMi Bcix

KyTiB TpukyTHUKiB ABC i ADC, T0o06TO mopiBHioe 360°.
Teopemy nosezexo. M

3apava ﬂ

Kyt yotnpukyTtHuka ABCD, cycigHi 3 kKytom C, piBHi,
a MPOTUAEXHWUIA KyT yaBivi 6inbwmin 3a Kyt C. 3Hangite Kyt C,

AKwWo £B=60°.
Po3B'si3aHHsA

Kytamun, cycighimmn 3 C, € Kytn B i D, a KyTom, npotu-
nexHum pgo C, — KyT A. 3a ymoBot 3afaui £B=~4/D=60°.
OcCKinbKyM Ccyma KyTiB YOTUPUKYTHMKA [OpPiBHIOE 360°,
T0 LA+ Z£C=360°-2-60°=240°. AKwo rpagycHa mipa Ky-
Ta C JOpIBHIOE X, TO rpafycHa Mipa KyTa A 3a YMOBOIO [jOPiB-
HI0€ 2x. 3Biocn maemo: x+2x =240; 3x=240; x=80. OTxe,
ZC=80°. Bionogigb: 80°.

1 o

TaKOK 1 /1A HEOMYKJINX YOTUPUKYTHUKIB (UB. 3amauy 29).
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3anumaHHa i 3a0ayi

YcHi Bnpasn

CKiNbKH cycimHiX BepIIMH Mae BeplInHa Y0TUPUKYTHUKA? CKiIbKY IPO-
ruaexkunx? Hassits cycigmi i mpoTuieskHi BepIIuHU AJs BepliuHu B
yotupukyTauka ABCD .

CKimbKHM CyCimHIX cTOpiH Mae cTopoHa uoTupuKyTHuUKA? CKiJIbKH IIpo-
Tuaekuux? HasBiTh cycigHi # mpoTuiexHi cTopoHU Aaa cTopoHu AD
yotupukyTHuka ABCD.

Binpisok, axkuii crosyuae ABI BEPIIMHU YOTUPUKYTHUKA, HE € HOro mia-
roHajaio. Y1 MOKYTb IIi BEPIIUHU OYTU MPOTUJICKHIMU?

Bepmmaavu votupukyTHuka € touku K, L, M, N.

a) Bimomo, mo KM i ML — cTopoHuU YOTHPUKYTHHKA. HasBiTh #10or0
miaroHaJi.

0) Bimomo, mo KL — pgiaroHajb YOTHUPUKYTHHKA. HasBiTh BepIINHU,
cycigHi 3 BepmmHO©O K .

B) Hauuii vormpurkyTHUK MoxHa HasBaTu KMLN. Yu mokHa #oro Ha-
sBatu M LKN ?

Yu icuye worupurytHuk ABCD, y akomy AB=9 cm, BC=12 cwm,
AC =21 cm? Bigmosigb obr'pyHTyiiTe.

Yy MOKYTb yCi KYTH OIMYKJIOTO YOTHUPUKYTHUKA OYTH T'OCTPUMU; TYIIU-
MU; IPAMUMU?

Yu MorKe ONYKJINN YOTUPUKYTHUK MaTU TPU T'OCTPL KyTHU; TPU TYIIi KyTH;
IBa MPAMi KyTU; TPU OPAMi KyTH i OJUH HEIPAMUHA?

Yy MOKYTh KyTH TPUKYTHUKA JTOPiBHIOBATH TPHOM KyTaM i3 UOTUPHOX
KyTiB voTupuKyTHUKA? BigmoBias obrpyHTyiiTe.

padiuHi Bnpasn

HaxkpeciiTe onyKaIuii 4oTUPUKYTHUK 3 Bepmiuaamu A, B, Ci D.

a) [aiiTe Ha3By OTPUMAHOMY YOTHPUKYTHUKY; IPOBEIITH HOT0 qiaroHaJi.
0) BumipaiiTe Tpu KyTu yoTupuKyTHUKA. Kopucryounch BinmoBimzHOIO
TEOpPeMOI0, BHAUITh rpajycHy Mipy ueTBepToro Kyta. IlepeBipTe oTpu-
MaHW#A pPe3yJbTaT BUMipIOBAHHIM.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

IIpoBeniTek mBi mapajenbHi npami. ITosHauTe Ha OmHiN i3 HUX TouKu A
i D, a ma apyrit — Ttouku B i C Tak, 1106 y pasi mocJigoBHOTO CIIO-
JIyUYeHHS ITUX TOUOK YTBOPUBCS YOTHUPUKYTHUK ABCD .

a) Yu € mobymoBaHU YOTUPUKYTHUK OonyKJIuM? Homy?

0) Buwmipsaiite 3oBHimHI Kyt yotupukyTHuka ABCD (1o omHOMY IIpu
KOMKHIi# BepiInHi) i 06UMCTiTh IX CyMmy.

NMncobmoBi Bnpaewm

PiBeHb A

3HAUIITh IePUMETP YOTUPUKYTHUKA, AKIINO HOro HaliMeHIlIa CTOPOHA I0-
piBHIOE 5 ¢M, a KOKHA HACTYIIHA CTOPOHA Ha 2 cM OiJbIlla 3a IOIEPeHIo.
IlepumeTp yoTupukyTHUKA AopiBHIOE 20 cM. 3HAWAITH CTOPOHU YOTHUPHU-
KYTHUKA, SKIIO ofHA 3 HUX cKjaagae 40 % mepumerpa, a Tpu iHIi piBHi.
IIBa KyTu yoTupuKyTHUKA AopiBHIOITL 80° i 100° a nBa immri KyTu ma-
I0Thb piBHI rpagycHi mipu. 3HAWAITE HAWOIMBIINA KyT YOTUPUKYTHUKA.
3uaigite Kytu yotupukyTHuka ABCD, axmo LA=4ZB, LC=4D,
a cyma KyTiB A i B mopiBuioe 160°.

SAKIO TP KyTH YOTHUPUKYTHUKA € TYIHUMH, TO UeTBEPTUN KyT —
roctpuii. [JoBeniTs.

SAKImo cymMa TphoX KYTiB YOTUPUKYTHUKA HopiBHIOE 270° TO ABi cCTOPOHU
YOTUPUKYTHUKA TepueHAnKyIapHi. [oBemiTs.

PiBeHb b

Busnaure, un moxke 4oTupPUKyTHUK ABCD OyTH ONyKJIUM, SKIIO:

a) Touku A i D nexars mo pisHi 60ku Bix mpamoi BC;

0) npama AB neperunae npamy CD;

B) npama AB meperunae Binpisox CD.

BukonatiTe pucyHKH.

3HANIITH CTOPOHU UYOTUPUKYTHUKA, AKIIO HOr0 IIepUMeTpP HOPiBHIOE
3 IM, a ogHa CTOPOHA MEHINIa 3a KOKHY 3 TPhOX iHIIMX Ha 2 cM, 3 CM
i b cm BigmoBizHO.

CTOpOHM YOTMPUKYTHHKA BigHOCATHCA AK 3 : 4 : 5 : 6. 3HaiigiTsy mepu-
MeTP YOTHUPUKYTHUKA, AKIIIO CyMa Horo HaibiabIol i HaliMeHIIIol cTOopiH
mopiBuioe 18 cm.
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20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

3HaAWIITE KyTHU YOTUPHUKYTHUKA, SKINO OAWH i3 HUX yABiUi MeHIIHH 3a
npyruii, Ha 20° MmeHIIUi 3a TpeTi i Ha 40° MeHIIUI 3a YeTBEPTUH.
3HalAiTh HAXIMEHIIINHA KYT YOTUPUKYTHUKA, IKIIO CYMH HOT0 KYTiB, y34d-
TUX TI0 TpHU, HopiBHIOIOTE 240°, 260° i 280°.

SKIMo onmH i3 KyTiB OIMYKJIOI0 YOTUPUKYTHUKA € TOCTPUM, TO B I[HOMY
YOTUPUKYTHUKY 000B’A3KOBO € Tynuii KyT. [{oBemiTh.

OpuH i3 KyTiB OOYKJOTO YOTUPUKYTHUKA JOPiBHIOE CYMi ABOX iHIITHUX
KyTiB. [{oBeniTs, 110 JaHUN KYT € TYIUM.

PiBeHb B

Ilepumerpu woTupukyTaukiB ABCD i ABCD, piBai. Uu Moxxe ofuH i3
IUX YOTUPUKYTHUKIB OYTH ONYKJIMUM, a iHIINKA — HeomykJum? Bigmo-
BiIb IMiATBEPABTE PUCYHKOM.

Ilepumerp uwortupuryTHuka ABCD popiBuioe 23 nM. 3HAWTITH TOBXKU-
Hy miaroHani AC, akio nmepuMmerp TpukyTHuka ABC mopiBHioe 15 oM,
a mepuMeTp TpukyTHuKa ADC nopiBHiOE 22 1M.

Y YOTUPUKYTHUKY TPU KYTU PiBHI, a 4eTBEPTUN KyT MEHIIHUHA 3a IXHIO
cymy Ha 240° 3HAWIITL KyTU YOTUPUKYTHUKA.

HoBeniTh, 110 AiaroHaJIi OMYKJOr0 YOTUPUKYTHUKA MEPETUHAIOTHCA.
HoBenmiTh, 110 OyAL-AKUN Bipi3oK i3 KiHIAMU HA CTOPOHAX OMYKJOTO
YOTUPUKYTHUKA JIEXKUTDH Y BHYTPIIIHIN 00JaCTi IIHOT0 YOTUPUKYTHUKA.
Y HeonmykJoMYy YOTUPUKYTHUKY ABCD rpagycHOI Mipol KyTa Ipu
BepiinHi B BBa)KaioTh IrpagycHy mipy o kyra ABC, akio xoua 6 ogHa
3 BHYTPIiIIHIX TouoK BimpiskiB CD abo AD ne:XuTh y BHYTPIllIHi# 00-
aacti kyra ABC (puc. 5, a), abo (360°—0), AKIO KOAHA BHYTPIITHA
Touka BiapiskiB CD ta AD He JeXUTb y BHYTpilIHi# obaacti kyra ABC
(puc. 5, 0). loBexmiTh, 10 cyMa KYTiB HEONYKJOT'O0 UYOTUPUKYTHUKA
nmopiBHIoe 360°.

B
A

Puc. 5



§ 1. YOTMPWKYTHUK | Or0 enemeHTn

Q MoBTOpeHHA nepen BMBYEHHAM §2

TeopeTuyHnin matepian

® TPUKYTHUK i HOTO eJIeMeHTH; [ 7 xmac, § 7, 8, 10]
® O03HAKHU PiBHOCTI TPUKYTHHUKIB;
e BJIACTMBOCTI I O3HAKM IApPAJIeJIbHUX ( 7 xnac, § 13_15)
MIPAMUX.
3apaui’ N P

30. Bigomo, mo AKMN =ANPK (puc. 6).
a) Iosenits, mo MK || NP.
6) 3maiigite Kyt P, axmo £ M =65°

31. Ha puc. 6 MK=PN, Z/MKN =/ZPNK.
a) Josexits, mo MN || KP. M K

0) 3uaiimite MN, axmo KP =14 cwm.
Puc. 6

! Haragaemo, mo 3amuc A ABC =A A B,C, osHauae piBHicTH BifmoBifHMX cTOpiH i KyTiB, TOOTO

AB=AB, BC=B(C, AC=AC, LA=/A, /B=/B, ZC=/C,

1717
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&2 | Napanenozpam i lioz20
Baacmusocmi

Mapanenorpam =
gip rpeupKnx cni
«napanenoc» — TOW,
wo npe nopAad,
napaﬂeanV\V‘r
i «rpamma» — THIA

A D

Puc. 7. Ilapasemno-
rpam ABCD

14

2.1. O3Ha4YeHHA napanenopama

PosrngmemMo Ha mIIOMIMHI ABI mapaJiejbHi mpaAMi,
AKi IepeTuHATLCA ABOMA iHIITUMHY MTapajeIbHUMU Ips-
mumu (puc. 7).

Y pesynbTaTi TaKOro IePeTUHY YTBOPIOETH-
cA YOTMPUKYTHUK, AKUHA Mae cIeliaJbHy Ha3By —
TmapaJjesorpaM.

O3HayeHHs

MNapanenorpamom Ha3UBAETbCA YOTUPUKYTHUK, MPOTUNEX-
Hi CTOPOHV AKOrO MOMapHO NapanenbHi.

Ha pwuc. 7 sobpamxeno mapaiaemorpam ABCD,
y axomy AB|CD, AD| BC.

3afava
Ha puc. 8 AKLM=AMNK . loBegiTb, WO YOTUPUKYTHUK
KLMN — napanenorpam.

Po3B'a3aHHA

3 piBHOCTI TpUKYTHUKIB KLM i MNK BunnuBae piBHICTb KyTiB:
A1=/21 £3=Z4.Kytn 1 i 2 € BHYTPILHIMN Pi3HOCTOPOH-
Himu npu npamux KL i MN Ta ciunin KM. AHanoriuyHo kKytn 3 i 4
€ BHYTPILUHIMU Pi3HOCTOPOHHIMU Npu npamux LM i KN Ta ciu-
Hii1 KM. 3a o3Hakolo napanenbHocTi npamux maemo: KL || MN
i LM||KN. OTxe, y yoTupukyTHUKY KLMN npoTunexHi CTopoHu
nonapHo napanesnbHi, To6To KLMN — napanenorpam 3a 03Ha-
YEHHAM.



§ 2. lNapanenorpam i 1oro BRacTMBOCTI

fAK i B TPUKYTHUKY, ¥ IapaJjejorpaMi MOMKHA IPO- B B
Bectu BucoTH (puc. 9).
[ [
O3HauyeHHA a
BrcoTor napanenorpama HasuBaETbCA NeprneHAnKynap,
NPOBEAEHWIN 3 TOUKM OAHIEI CTOPOHM [0 MPAMOI, WO Mic-
TUTb NPOTUNEXKHY CTOPOHY.
OueBuaHO, III0 0 OAHi€El CTOPOHM mIapaJjeyorpama 6

MO:KHa mpoBecTu 6e3iaiu Bucor (puc. 9, a),— yci BoHU
OyayTh PiBHI AK BificTaHi MixK mapajie IbHUMU IPIMUMH.
A 3 onmmiel BepmIvHM mapaJieJorpaMa MOKHA ITPOBECTH
IBi BUCOTH M0 pisHUX cTopiH (puc. 9, 6). YacTo, KayKyuu

Puc. 9. Bucoru
mapaJieJorpama

IIpurapmaiiTe, CKiJTbKM BHCOT MOKHA ITPOBECTH [0
OfHiel CTOPOHU TPUKYTHHUKA; 3 OAHiel BepIIuHU TpU-
KyTHUKA.

2.2. BracmuBocmi napanenozpama

Besmocepenunro 3 o3HAUeHHS ImapaJjiejorpamMa BU-
ILJIUBaE, 10 Oyab-AKi ABa WOTro CyciiHi KyTu € BHYTpiIl-
HiMHU OMHOCTOPOHHIMM IIpU MapajeJbHUX MPAMUX, AKi
MiCTATH HmpoTuUJeKHi cropoHu. Ile o3Hauae, 110 cyma
IBOX CyCimHiX KyTiB mapajeiorpama mopiBHioe 180°.

HoBememo Ile KiJibKa Ba’KJIUBUX BJIACTUBOCTEH
CTOpiH, KYTiB i miaroHaJjei mapaJeorpaMa.

Teopema (BnacTnBOCTi Nnapanenorpama)

Y napanenorpami:

1) NPOTUNEXHI CTOPOHW PiBHI;

2) NPOTUNEXHi KyTWU PiBHi;

3) piaroHani TOYKO NepeTVHy [iNATbCA HaBnin.

BuacruBocti 1 i 2 imocTpye pue. 10, a, a Bia-
cruBictb 3 — puc. 10, 0. 6
JoBeneHHA

O IIposememo B mapasemorpami ABCD niaro-
Haitb AC (pumc. 11) i posrnsaremo TpukyrHuKu ABC

Puc. 10. BaacTuBocTi
mmapaJjeJjorpama

15
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A D

Puc. 11. Oiaronauab
IiJIUTEH TmapaJiejorpam
Ha JBa piBHI
TPUKYTHUKU

A

Puc. 12. Ilpu neperuHi
nIiaronaJseil mapaJesio-
rpaMa yTBOPIOIOTHCA
PiBHi TPUKYTHUKU

Y

C

16

i CDA. VY uux cropona AC — cminbHa, £1=43 gk
BHYTPIIITHI Pi3HOCTOPOHHI IIpU MapajejJbHUX NPAMUX
AD i BC ra ciunin AC, £2=/4 ax BHyTpimiHi
pisHOCTOPOHHI mpu mapajeabHux npavmux AB i CD
ra ciumiii AC. Omxe, AABC=ACDA 3a papyromwo
03HAKOI0 piBHOCTI TpuUKyTHUKiB. 3Bimcu, 3oxkpema,
Bunausae, mo AB=CD, AD=BC i /ZB=4ZD.
A ockinbku £1+/2=/3+/4, to LBAD=/BCD.
Omxe, Baactusocti 1 i 2 mosezmeHo.

s noBemeHHS BJIACTUBOCTI 3 IPOBEAEMO B ITapaJie-
gorpami ABCD piaronani AC i BD, AKi mepeTUHAIOTE-
ca B rourti O (puc. 12).

Posrnguemo tpukytHuku AOD i COB. Y Hux
AD = BC 3a gosenenum, £1= /3 gk BHyTpiIIHi pisHo-
CTOPOHHI Ipu mapaJienbhux npavMux AD i BC Ta ciu-
Hit AC, £2= /4 aK BHYTpilIHi Pi3BHOCTOPOHHI Ipu ma-
panenbaux npamux AD i BC ta ciuniti BD . Otixe,
ANAOD=ACOB 3a apyromo 03HAKOM. 3BiJici BUIJIU-
Bae, mo AO=CO i BO = DO, to6To Touxka O € cepenu-
HoI0 K0o:KHOI 3 miaronameit AC i BD. Teopemy moBemeHo
mosHicTo.

3ajaua
Cyma fBOX KyTiB mapanenorpama fopisHioe 200°. 3Hangitb
KyTW napanenorpama.

Po3s'AzaHHA

Hexaln paHo napanenorpam ABCD.

OckinbKu cyma [BOX CyCigHiX KyTiB mapanenorpama Aopis-
Hio€e 180°% TO faHi KyTWM MOXYTb OYTU nuLe NPOTUNEXHUMM.
Hexan /B+ /D =200°. Toai 3a BNacTMBICTIO KyTiB napanesno-
rpama /B=/D=200°:2=100°.

Otxe, LA=4£C=180°-100°=80°.

Binnosigb: 80° i 100°.



§ 2. Mapanenorpam i “oro BNacTMBOCTI

3apgava ﬂ

Y napanenorpami ABCD 6icekTpuca Kyta A Ainutb CTO-
poHy BC HaBnin. 3Hangitb nepumeTp napanenorpama, AKLWO
AB=6 cm.

Po3B's3aHHsA

Hexaln y napanenorpami ABCD 6icekTpuca KyTa A nepetu- B E C
Hae cTopoHy BC B Touui £, BE=EC (puc. 13). 3a3Haummo, Lo
L1=Z2, ockinbkn AE — bicektpuca KyTa BAD, a £1=/3 sk . b
BHYTPILLHI Pi3HOCTOPOHHI Npy napanenbHux npamux AD i BC Ta
CiuHiin AE. 3Bigcn £2 = £3, T06TO 33 03HaKol piBHOGeapeHOro Puc. 13
TPUKYTHUKA TPUKYTHUK ABE — piBHOGepeHuin 3 ocHoBow AE,
omxe, BE=AB=6 cm. 3a ymoBoto BE =EC, To6T0 BC=12 cMm.

OTe, OCKINbKM NPOTUNEXHI CTOPOHW Mapanesnorpama pisHi, To
PABCD =2:(6+12)=36 (cm).

32.

33.

34.
35.

Bipnosigb: 36 cm.

3anumaHHsa i 3a0ayvi

YcHi BnpaBu

Yorupurytauk ABCD — mnapasenorpam. HassiTh:

a) CTOPOHY, mapaJjeabHy cTopoui BC;

0) cTropomy, siKa mopiBHIOE cTopoHi CD;

B) KYT, IKUH JOPiBHIOE KyTy A.

Yu npaBuIbHO, 1110 OYAb-IKUI IapaJiejorpaM Mae:

a) IBa KyTH, cyMa AKuX nopisaioe 180°;

6) mBa rocTpi i nBa Tymi KyTu?

Y mapanenorpami ABCD /B< ZC. IlopiBuaiite kytu A i D.

¥ napanenorpami ABCD AB+CD > AD+ BC. IlopiBusatiTe cropoau BC
iCD.
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36.

37.

38.

39.

40.

41.

Hiaronami mapamenorpama ABCD mneperuHaioThed B Touri O (muB.
puc. 12). HasBiTs:

a) Bimpisok, aAxkwuii € Memiamoio TpuKyTHUKA ACD;

0) TPUKYTHUK, MeIiaHOI AKOro € Bimpisok AO.

lNpadiuHi Bnpasn

IIposeniTs aBi mapamensHi npami. ITosHauTe Ha oxHil i3 HUX TOUKH A
i D ra mpoBexiTh uepes IIi TOUKM ABi iHINI mapaJsesbHi npami, AKi mepe-
TUHAIOTH IPYTy IpAMy B Toukax B i C BigmoBimwo.

a) Iloscuits, oMy yoTupukyTHUK ABCD € mapajejorpaMoM.

0) Buwmipsaiite kyr A mapamenorpama ABCD . KopucTyounuch BJIACTH-
BOCTAMM TapaJjiejorpama, 3HaWAiTh rpaAycHi mipum iHmuUX #oro KyTis.
IlepeBipTe oTpuMaHi pe3yabTaTé BUMipIOBAHHAM.

B) IlpoBexmiTe giaromans AC i mosmHaure ii cepemuny — Toukry O.
3a [ommoMoroo JIiHIAKY IepeBipTe, Un HAJNEKUTD 1A TOUKA Biapisky BD.
Haxpecaits Tpukytauk ABD. IIpoBenits uepes Bepmiuau B i D mpsawi,
mapaJienbHi ctoponam AD i AB sBigmosigno. ITosmauTte Touxky C — Tou-
Ky TIepeTuHy IuX OPIMUX.

a) IModAcHiTs, yoMmy uoTupuKyTHUK ABCD € mapaJieJorpaMoM.

6) IIpoBenith ABi BucoTu mapaJiesorpama 3 Bepmmau B. Uu piBHi BoHU?
B) Buwmipsiire croporu AD ta AB i 3HaWUAiTH mEepuMETpP IapaJjeorpama.
fKor0 BIacTHUBICTIO IapaJjeorpaMa BU CKOPUCTAINIC?

NMnucbmoBsi Bnpasn

PiseHb A

HaxpeciiTs y 30muTi TPUKYTHUK 1 TPOBEIITh Uepes KOMKHY MOr0 BepIIIi-
HY IPAMY, ITapajejabHy MPOTUIeKHiN cTopori. CKinbKY mapaJegorpaMiB
yTBOpHUJIOCA Ha PUCYHKY? CKiJIBKU CHiJIBHUX BEPIIUH MalOTh OyIb-AKi
B YTBOPEHI mapaJieorpamm?

Tpu nmapajenbHi IpAMi IepeTHHAIOTHCA 3 IBOMA iHITMMHU MTapaJieIbHUMU
npavmuMu. CKiJIBKK mapaJjesorpaMiB YTBOPHJIOCS?

3uaigits mepuMetp mapajenorpama ABCD, akiio cropoHa AD mopis-

. 2
Hioe 12 cm i ctamoBUTHL — cTOpOoHU AB.
3



§ 2. Mapanenorpam i 1oro BRaCTUBOCTI

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

Ilepumerp mapaJjesjorpama AopiBHIOE 24 cM. 3HAHITH CTOPOHU IapaJie-
Jorpama, AKIIO:

a) omHA 3 HUX Ha 2 cM OiJjbIlla 3a iHIITY;

0) omgHa 3 HMX YTPHUYi MeHIIa 3a iHIIY;

B) cyMa TphOX HOTO CTOpiH mopiBHIOE 17 cM.

SHalgiTL KyTH IapaJieaorpamMa, AKIIO:

a) ofuH i3 Hux mopisHi0e 110°;

0) ofuH i3 Hux Ha 70° MeHIIMI Bij iHIIOro;

B) cyMa JBOX HOro KyTiB mopiBuioe 90°;

I) AiaroHaJb yTBOPIOE 3 Horo cropoHamu Kytu 30° i 45°

3HalgiTL KyTHU MapaJiejorpamMa, SKIIO:

a) OOWH i3 HUX € MPSIMUM;

0) rpaxycHi Mipu IBOX HOro KyTiB BimHOCATBCA AK 2 @ T

B) pisHMIA ABOX 1Oro KyTiB mopisuioe 40°;

r) cyMa TpPhOX Moro KyTiB mopiBuioe 330°.

Touka mepeTuHY JiaroHaJieil mmapaJjejorpaMa BifgaJjieHa BiJ ABOX IOr0
BepIIVH Ha 5 ¢M i 8 cM. 3HAWAITH HOBKUHY AiaroHaJsell mapaJjiejorpama.

Y worupurytaury ABCD AB| CD, L ADB=/ZCBD. [loBenits 3a 03Ha-
yeHHAM, 1o ABCD — mapaJjejorpam.

Y worupurytaury VXYZ VX ||YZ, £V + £ X =180°. [loBenits 3a 03HAa-
yeHHAM, 1o VXYZ — mapaJjeyorpam.

PiBeHb b

Ha nmomumui 1aHo Tpu TOukM, IKi He JekaTh Ha omHil mpawmiit. IIo6y-
IyiTe mapaJiesiorpaM, TPhOMa BepIIMHAMHU SKOTO € AaHi Touku. CKiIbKHT
Po3B’sI3KiB Mae 3amaua?

CKiJMbKY PiBHMX ITapaJieslorpaMiB MOKHA YTBOPUTH 3 JBOX PiBHUX PisHO-
CTOPOHHIX TPUKYTHUKIB, IPUKJIAJAI0UN IX OQUH IO OZHOTO?

IlepumeTp mapanemorpama ABCD nopiBaioe 14 M, a IepuMeTp TPUKYT-
Huka ABC — 10 gm. 3HaiigiTe moB:kuny miaronami AC.

CymMa TphOX CTOpPiH mapaJjesiorpaMa AOpiBHIOE 15 M, a cyMa TPhOX iHITIHX
tioro cropia — 18 M. 3HalAiTL mepuMeTp mapaJjegorpama.

3HaliTL KyTHU mapaJieaorpamMa, SKIIO:
a) OiceKkTpuca OZHOI'0O 3 MOro KYTiB IIepeTHHAE CTOPOHY Iif KyToM 35°%
0) BHMCOTa IapaJieJiorpaMa YTBOPIOE 3 OLHI€I0 3 foro cTopin Kyt 42°
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53.

54.

55.

56

57.

58.

59.

60.

61.

62.

63

SHAUIITL KyTU mapaJjesorpama, aKIo:

a) yci ioro cTopoHu piBHi, a JiaroHaJIb YTBOPIOE 3 OAHIEI0 31 cTOpiH Ky T 25°%
0) BucoTa mapaJjeJsiorpaMa, IIPoBefeHa 3 BEPIINHU TYIIOr0 KyTa, MiJUTb
IaHui KyT y BigmomenHi 1: 3.

BicexTpuca kyra D mnapaaemorpama ABCD npinuts cropoumy BC
y BigmormenHi 1:4, mounHaioun Big Touku B. 3HAWAITHL MepuMeTp mapa-
aemorpama, gkimo BC =15 cm. CkinbKu po3B’s3kiB mae 3amaua? Bigmo-
Bimb OOI'pyHTYIiTE.

BicekTpuca xyra mapajesorpaMa OiJuTh HOTO CTOPOHY Ha Bifpisku
3aBIOBXKKU b cM i 6 cMm. 3HalAiTL, mepumerp mapajesorpamMa. CKiabKku
po3B’a3KiB Mae 3amaua?

(onopHa). Bydv-axuil 6i0pi3ok 3 KIHUAMU HA NPOMULEHCHUX CMOPOHAX
napaJsenozpama, AKuil npoxodums yepe3 mouKy nepemuny iozo 0iazona-
Jeil, 0iaumubes yiero moukow Hasniu. [JoBemiTh.

3 BepminH Tynux KyTiB B i D mapa- B N C
nemorpama ABCD TIpoBeIeHO IepIeH- K
pukyaapu BA, i DC, no cropie AD

i BC Bignosigno. [oBexmiTs, 1110 YOTUPU- M

kytHUK A, BC,D — mapaJjenorpam. D

3a ganumu puc. 14 moBefiTh, IO YOTU-

pukyTHUK ABCD — mapaJiesorpam. Puc. 14

b
!

PiseHb B

Yepes TOUKY, SKa HAJNEKUTh CTOPOHI PiBHOCTOPOHHLOTO TPUKYTHUKA,
IIPOBENieHO MPsSAMi, mapaJjesbHi ABOM iHIIUM #oro cTropoHaMm. BusHaure
IeprMeTP YTBOPEHOTO ImapaJiejorpaMa, sSKIo IepuMeTp TPUKYTHUKA J0-
piBHIOE 18 cMm.

Y mapamenorpami ABCD b6icekTpucu KyTiB A i D gimares croporny BC
Ha BifIpisKM 3aBAOBXKKHK 5 ¢M, 3 cM i 5 cM. S3HAHAITHL mepuMeTp ImapaJie-
sorpama. CKinbKu po3B’sA3KiB Mae 3amaua?

3HANIITh KyTH IapaJiejorpaMa, SKIo #oro JiaroHaab IeplIeHIuKyIapHa
o OfHi€el 3i cTOPiH i JOPiBHIOE ITOJIOBUHI iHIITOI CTOPOHMU.

3HalAiTL KyTH IapaJjejorpaMa, SKUii JiJIUThCSA AiaroHaJIII0 Ha JBa PiB-
HOOeJpeHi IPAMOKYTHI TPUKYTHUKHU (PO3IVISHBTE ABA BUMATKN).
(onopHa). Bicekmpucu 080x cyciOHix Kymie napaienozpama nepneHoury-
JAAPHI, a Oicekmpucu 080X NPOMUJLEHHUX KYMi6 napaesvti abo Jexans
Ha 00Hil npamiil. [loBemiTh.



§ 2. Mapanenorpam i 1oro BRaCTUBOCTI

64

65.

66.

(&)

67.

68.

(onopHa). Kym mix eucomamu napanenozpama, npogedeHumu 3 00-
Hi€l eepuiuHU, 0OPIBHIOE KYymMYy napaenozpama npu cyciouiil epuluni.
HoBexniTs.

SAKmo miaroHass IiJUTh YOTMPUKYTHUK Ha JIBa PiBHI TPUKYTHUKHU, TO
TaKUl YOTUPUKYTHUK € IapaJjiesorpaMoM. Uu € ImpaBUJIBHUM I TBED-
mxenus? Bigmosigs obrpyuryiiTe.

fAximo miaronaJi mapaJiesorpamMa mepoeHAUKYIAPHi, TO BCi HOTo CTOPOHU
piBui. HoBemirs. ChopmysatoiiTe i MOBeAiTh 0O0epHEHE TBEPIKEHHS.

MoBTOpeHHA nepen BMBYEHHAM §3

TeopeTnuHnn maTtepian

¢ O3HAKU PiBHOCTi TPUKYTHUKIB; [ 7 xac, § 8, 10 13j
bl 9 bl
e BJIACTUBOCTI ¥ O3HAKM IapajieJIbHOCTL
OPAMUX;

( 7 xkinac, § 14, 15)

® TJIOHATTA IIPO BJIACTUBOCTI ¥ O3HAKMU.

3apaui

IloBemiTh, 1110 IpAMa, AKa MPOXOAUTH Uepe3 cepeIuHu OiYHUX CTOPIiH piB-
HOOEPEHOT0 TPUKYTHUKA, MTapaJieibHA HOr0 OCHOBI.

Y worupurytaury ABCD AB=CD. {Iki cuiBBigHOIIeHHA HeoOXis-
HO JOJaTH IO YMOBHU, 00 3a JAHWMHU 3aj]aui JOBECTH, IT[0 YOTHUPUKYT-
uuk ABCD — mapajenorpam? BucioBiTs OIpuUIyIeHHS.
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Puc. 15. ko

B YOTUPUKYTHUKY
ABCD AD| BC

i AD=BC,

T0 ABCD —
mapaJiesiorpam

22

Iz Toro 100 CKOPUCTATHUCSA BJIACTUBOCTAMMU IIa-
paJiegorpama, y 0araThboX BHUMOAJKaX IIOTPiOHO CIIOUATKY
IIePeKOHATUCH, IO AaHWN YOTUPUKYTHUK IiMCHO € ma-
pasemorpamom. Ile Mmo:kHa moBecTH ab0 3a O3HAUEHHIM
(nuB. 3amauy B m. 2.1), abo 3a 0o3HaKaMu — yMOBaMMU,
AKi rapaHTyIOTh, III0 JaHUN YOTUPUKYTHUK — Iapae-
Jgorpam. JloBegeMo 03HAKM IapaJjejorpama, ki Haituac-
Tile 3aCTOCOBYIOTHCS HA HMPAKTHILI.

Teopema (03HaKu napanenorpama)

1) AKwo ABi NPOTUNEXHiI CTOPOHU YOTUPUKYTHUKA
napanesnbHi U PiBHI, TO Le YOTUPUKYTHUK — naparne-
norpam.

2) AKWO NpOoTUAEXHI CTOPOHU YOTUPUKYTHMKA MOMapHO
PiBHIi, TO el YOTUPUKYTHUK — Mapanenorpam.

3) AKwo piaroHani 4YOTUPUKYTHMKA TOUKOIO nepe-
TUHY [iNATbCA HaBNiN, TO UeW YOTUPUKYTHUK —
napanesiorpam.

[JoBeneHHA

O 1)Hexait y yorupurytauxky ABCD AD || BC
i AD = BC (puc. 15). IIpoegemo miarouanbr AC i pos-
rnauemo TpukyTanku ABC i CDA . BoHu MalOTh CIiJIb-
Hy croporny AC, AD = BC 3a ymoBoio, /1= /2 9K BHY-
TPiIHi Pi3HOCTOPOHHI IpH mapaJielbHuUX OpAMux AD
i BC rTa ciumiii AC. Orixe, AN ABC=/ACDA 3a nep-
1100 03HAKOI0 PiBHOCTI TPUKYTHUKIiB. I3 piBHOCTI mux
TPUKYTHUKIB BUILIMBA€E PiBHicTh KyTiB 3 i 4. Aue mi
KYTH € BHYTPIIITHIMU PiBHOCTOPOHHIMU Iipy mpaMux AB
i CD rTa ciunizi AC. Toxi 3a 03HaKOIO IMapajieIbHOCTL
npamux AB||CD . TakuM YWHOM, Yy YOTHUPUKYTHHU-
Ky ABCD mpoTuje:XkHi CTOPOHU IIOMApHO IapaJjesbHi,
3BifKM BuILIMBae, mo ABCD — mapajeiorpam 3a
O3HAUEHHAM.



§ 3. O3Hakn napanenorpama

2) Hexaii y worupukytuauxry ABCD AB=CD
i AD = BC (puc. 16). 3uoBy mpoBegemo miarouansr AC
i posrianemo TpukyTHUKU ABC i CDA. Y 1pomMy BU-
MMaJKy BOHM PiBHi 3a TPeThOIO0 03HAKOIO: cTopoHa AC —
cuinmbaa, AB=CD i AD=BC 3a ymoBoi0. 3 piBHO-
CTi TPUKYTHUKIB BUIIJIMBAE piBHicTHL KyTiB 1 i 2, aKi
€ BHYTPINIHIMH piBHOCTOpPOHHIMU mpum npamux AD
i BC ra ciumiii AC. 3a 03HAKOI0 IIapaJieIbHOCTI IIps-
mux AD || BC. Otrxe, B YoTupukyTHUKY ABCD cTOpOHUI
AD i BC napanenbHi II piBHi, i 3a IIOMHO TOBEIEHOIO
osHakoio 1 ABCD — mapaJjejorpam.

3) Hexaii y worupurytHury ABCD giarona-
Ji mepeTuHaoTheda B Tourii O, AO=CO i BO=DO
(puc. 17). Posrimamemo tpukytauku AOB i COD. Ili
TPUKYTHUKM DPiBHI 3a MepINo 03HaKow: L1=/2 ak
BepTukaibHi, a AO=CO i BO = DO 3a ymoBoio. Ot:xe,
piBHIi i BimmoBimHI cTOPOHM i KyTM IUX TPUKYTHUKIiB:
AB=CD i £3=/4. Tougi AB||CD, i ABCD — ma-
paJjeyorpam 3a 03HakKomwo 1.

Teopemy nosegeno mosHicTio. Wl

3ajava
Y napanenorpami ABCD Toukn M i N — cepeauHun cto-
piH AB i CD BignosigHo (puc. 18). loBegiTb, WO YOTUPUKYTHUK
MBND — napanenorpam.

Po3B'A3aHHsA
PosrnaHemo u4yoTupukytHuk MBND. CropoHun MB
i ND napanenbHi, OCKinbKu nexatb Ha NPAMUX, WO MICTATb Mpo-
TUNEXHi CTOpoHN napanenorpama ABCD. Kpim Ttoro, MB=ND
AK NONMOBUHM piBHMX CTOpiH AB i CD napanenorpama ABCD.
Takum yrHOM, y YoTUpuKyTHUKY MBND nBi cTopoHu napa-
nenbHi 1 piBHi. OTxe, YoTupKYTHNK MBND — napanenorpam.

B Cc

A D

Puc. 16. SIKkmo B yoTH-
purkyTHUKY ABCD
AB=CD i AD=BC,
10 ABCD — mapaJe-
Jorpam

B C
No T
N,
»\A

A D

Puc. 17. Ixmo B worm-
purkytaury ABCD
AO=COiBO=DO,
0 ABCD — mapaue-
Jorpam

Puc. 18
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CropoOyiiTe caMOCTifiHO 3HAWTH CIIOCOOW PO3B’A-
3aHHA IIiel 3amauvi, AKi I'PYHTYIOThCA HA 3aCTOCYBaHHI
iHmux 03HAK ab0 O3HAUEHHS ITapaJiesiorpaMa.

KoxxHa 3 o3Hak mapaJjejorpaMa BKa3ye Ha IIE€BHY
0COOJIMBICTh, HASABHOCTI SKOI B YOTUPUKYTHUKY /1OCTAT-
HBO JJIS TOTO, 11100 CTBEPAKYBAaTH, 1110 BiH € mapaJiesorpa-
MOM. ¥Y3araJji B MaTeMaTHIll O3HAKM iHaKIIle HasMBaIOTh
pocTtaTHiMM ymoBamu, Hampuriaz, mepuneHIuKyIapHiCTb
IBOX IPAMUX TPETili — JOCTATHS YMOBa IIapaJjieIbHOCTL
JAaHUX TBOX IPSIMUX.

Ha Bigminy Bim o3HaK, BJIIACTHUBOCTI ITapajiejio-
rpaMa BKasyIOTh Ha Ty OCOOJUBICTb, AKY 00OB’SI3KOBO
Mae OyAb-AKMU mapaJjejorpaMm. BiactmBocTi iHakImme
HaB3WBAIOTh HeobOxigHyMy ymoeamu. IlosicHuMO Taky Ha-
3By IPUKJAJOM: PiBHICTH NIBOX KYTiB HeoOxigHa s
TOTO, II[00 KyTH OyJM BEePTHUKAJBHHUMU, alKe SKIIO
1iel piBHOCTI HeMae, BePTUKAJbHUMU TaKi KyTu OyTH
He MOXKYTb.

Y BumagKy mpaBUJbHOCTI TeopeMu «fIximo A,
TO B» TBepI:KeHHA A € JTOCTATHHOI YMOBOIO IJIST TBEP-
IKeHHS B, a TBepI KeHHA B — HeoO0XiITHOI YMOBOIO AJs
TBEPIKEeHHA A.

CxeMaTHYHO ITe MOKHA ITOJATU TaK:

SAxio A, To B
A — pocrartHA ymoBa s B

B — HeoOximHa ymoBa ajaa A

Ot:xe, HeoOXigHI YMOBU (BJIACTMBOCTI) mapaJieso-
rpaMa BUILJIMBAIOTEH 3 TOTO, 0 JAHUHA YOTUPUKYTHUK —
mapaJiejiorpam; 3 J0CTATHIX YMOB (0OBHAK) BUILJIUBAE Te,
110 JaHWU YOTUPUKYTHUK — IapaJjejiorpaM.

IlopiBHIOIOUM BJIaCTUBOCTI I O3HAKM IlapaJe-
Jorpama, HeBasKKO IIOMIiTHTH, IO OgHA I Ta cama
yMoOBa (HaOPUKJIAJ, ITOIIapHA PiBHICTh IPOTUJIEKHUX
CTOpPiH) € i BJIacTUBICTIO, 1 0BHAKOIO ITapaJjiejiorpama.
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YV TakoMy BHIIAAKY KaXyTh, III0 YMOBa € HeoOXigHOW
i noctatHbow. HeoOxigHy i mocTaTHIO YMOBY iHaKIIIe
HasuWBaIOTh KpurepiemM. HanmpukJianm, piBHiCTH ABOX
KYTiB TPUKYTHUKA — KPUTEPiii piBHOOEIPEHOTO TPH-
KYTHUKA.

Yumajio IpUKJIaLiB HeOOXigHMX i mocTaTHiX
YMOB MOXKHa 3HAWTH B IHINIUX HayKax i B MOBCAK-
IeHHOMY KHUTTi. Yci MU 3HaeMo, IO IOBITpsA — Heo0-
XimHa yMoBa IOJIA JKUTTA JIIOAUHU, ajie He TOCTarT-
HA (TIOOUHI I8 »KUTTS IMOTPiOHO Ile 6araTo 4oro,
30KpeMa i:ka). Burpaimn y jorepeo — OOCTATHA yMO-
Ba JIJIs MaTepiaJbHOro 30araueHHs JIOAWHU, ajie He
HeoOXimHa, agsKe IIOKPAIIUTHA CBOE (PiHAHCOBE CTAHO-
BUINEe MOXKHA i B iHIMmui coocib.

Crpo0OyiiTe caMOCTiIiHO 3HAWTH OeKiJbKa IIPHU-
KJIA[iB HeoOXigHMX i mocTaTHiX yMOB.

3anumadHa i 3a0ayi

‘* YcHi Bnpasu

69. [iaromani worupuxkytauka DEFK mepeTruHamTbCA B Toulli O, IPUUOMY
DO =0F, EO=0K. HasBiTb mapajesbHi CTOPOHN YOTUPUKYTHHUKA i TI0-
ACHITH, YOMY BOHU IIapaJieJibHi.

70. ¥V vorupurkyrauky KLMN KL| MN i KL= MN . Hassits piBHi KyTH
YOTUPUKYTHUKA i IMOACHITH, YOMY BOHH PiBHi.

71. Y worupurytaury PRSQ PR =S@, PQ = RS. 3Haiigite cymMy KyTiB R
is8.

72. YV worupukyraury ABCD AB|CD. §fIke cuiBBigHOIIEHHA Mi CTOPO-
HaMU YOTHPUKYTHUKA HEOoOXiZHO JOZATH M0 YMOBU 3a1adui, 11100 JOBECTH,
mo ABCD — mapajemorpam? HasemiTs yci MoskJIuBiI BapiauTu Bifmo-
Bini.
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73. ¥V worupurytaury ABCD ZA=30° ZC=50° Yu moxe Leil 40TH-
PUKYTHUK OyTu mapaJjerorpamom? SIka ocobGiuBicTh mapaJsiesorpama
(BnacTtuBicTh a00 03HAKA) BUKOPUCTOBYETHCA Jis PO3B’A3yBaHHSA ITi-
el 3agzaui?

74. TlocTraBTe 3aMiCTh KPAIIOK CJIOBA «HEOOXiTHO», «IOCTATHBLO» ab0 «HEoO-
XigHO i JOocTaTHBOY», 1106 OTPHMAaHEe TBEPAKEeHHS 0YJIO IPAaBUJIbHUM:

a) IJisg TOro Io0 YOTHPUKYTHUK OyB Iapa-

JIeJIOTPaAMOM, ..., II[00 #10TO AiaroHaJi TOUKOIO .

. . HeoOximgHo
MepeTUHY MiTUIUCST HABIILJ; i ToCTaTHBO
0) miA Toro miob6 ABAa KyTu OyJHW CYMiMKHU-

MH, ..., o0 IXHI cyMma mopiBHioBasa 180°; zocTar-
B) mJs Toro miob npami AB i CD 6yau ma-
paneabHUMU, ..., 00 YoTUPUKYTHUK ABCD

O0yB mapaJielorpaMoM.

padiuHi Bnpasn

/5. TlpoBemith mBi mapasenbHi mpami. Bigkmanmits Ha omHil i3 HuX Bigpi-
30k AD, a Ha mpyriii npamiit — Bigpisok BC, 1o mopiBuioe AD, Tak,
1m0 Bigpisku AB i CD ue meperunanucs. Ilooynyiire Bigpisku ABi CD.
a) IModAcHiTs, yomy uoTupukyTHUK ABCD € mapaJieJorpaMoM.

0) ITosmaure Touky M Taky, 1106 YoTUpuKyTHUK ABMC 6yB mapaJe-
jgorpamom. Yu sexkars Touku M, C i D Ha omuiit mpamiit?

76. Haxrpecuits TpuxkyTauk ABC i mposenits iioro memiany BO. Ha mpome-
Hi BO mobynyiite Bigpisok OD, 1mio mopiBHioe BO. Cnoaydits Touky D
3 toukamu A i C.

a) IModAcHiTs, yomy woTupukyTHUK ABCD € mapaJieJorpaMoM.
0) ITosumaure Touky M Tak, 100 woTupuKyTHUK ABDM 06yB mapa-
sgejgorpamoM. Yu sexxkatrs Touku M, C i D Ha omHil mpamiii?

A2 [lucbmosi Bnpaswu

PiBeHb A

77. Hiaromaji worupukytHuka ABCD mnepertuHatoThcAa B Touri O. Yu
€ Ilell YOTUPUKYTHUK IapaJjeaorpamoM, aximo AO =4 cm, OC =40 Mwm,
BD=1,2 oM, OD =6 cm? Bignosigb o0rpyHTyiiTe.
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78. 3a manmmu puc. 19 posezirs, mo yotupukyTHUK ABCD — mapaJeso-

rpam.
B C B C
A D A D
a 6
Pnc. 19
79. 8a panummu puc. 20 moBeniTh, 110 YOoTUPUKYTHUK ABCD — mapaJje-
Jlorpam.
B C
A

NAOB=/ACOD
a 6

Puc. 20

80. ¥V worupurytaury ABCD cropouu AB i CD mnapaJenbHi. 3HANIITH
MepuMeTp YOTUPUKYTHUKA, aKimo AB=CD =9 cm, AD =4 cwMm.

81. ¥ vorupuryraury ABCD AB=CD, AD = BC. 3HaiigiTh KyTH YOTHUPU-
KyTHUKA, AKII0 KyT A BTpuui 6inbmuit 3a KyT B.

82. [Miaromani mapainenorpama ABCD mneperunatorsed B Touni O. Touku B,
i D, — cepepunu Bigpiskis BO i DO sBignosigzo. [loBefiTh, 1110 YOTUPU-
kyTHUK AB,CD, — mapaJesorpam.

83. JoBemiTb, II0 BifipisOK, AKMUI CIIOJYYAE CEPeIVHN IPOTUJICKHUX CTOPiH
mapaJjejorpama, JiJIUTh JaHWI IapaJejiorpaM Ha OBa YOTUPUKYTHUKH,
AKi TaKOMK € mapaJjejiorpaMaMu.
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PiBeHb b

84. ¥V TexHiYHOMY KpeCJeHHI BUKOPHCTOBYIOTh MeXaHIiuUHYy peHCIIHHY
(puc. 21). ITosacHiTb, AK 3a JOIOMOI'0I0 IIHOT'0 MPHJIALY ITOOYIYBATH UO-
THUPU BEPIIUHU IIapaJejorpaMa.

85. IlosicuiTh, womy Bice CD, Ha sKiil kpinuThes gamna (puc. 22), 3aBXKIU
JIVITIAETHCS BEPTUKAJIBHOIO.

01 Z“S 45 é‘7 8 ;‘WOH 1‘2‘3 13 1‘5‘1‘“7 B 1‘9‘3]212‘2‘23242‘5‘25272‘8‘2‘93031 3‘2‘33343‘\5‘36373‘8‘39‘4] C
B a

1
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Fos

- 0;Z345‘673‘9'K]1]121‘3141516‘17181920‘2122E%dEZﬁFEjBIHW‘KZBM}S‘EﬂEim41424‘34445»% |
1
-1

& W‘%WW‘Z"‘[‘VWﬁi}il{%\%ffﬁf{l{l?ﬁ&ﬂl\[l\%liﬁgﬂLZOZ6‘1‘8LLL91“SLNELZL‘L‘1016‘8‘[95V“SZL‘l‘) ; D
1
-1

|
01234567 89101IRBUI
Puc. 21 Puc. 22
86. 3a mammmu puc. 23 HOBELiTh, IO YOTUPUKYTHUK ABCD — mapaie-
JIOrpaM.
B C B C
V
LN
A D A D

AECF — mapajesorpam
a 6

Puc. 23
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87. 3a manumu puc. 24 IOBeIiTh, IO YOTUPUKYTHUK ABCD — mapae-
JIoTpaMm.
B C E B C
A D A D F

AECF — mapaJjesorpam
a 6

Puc. 24

88. ¥V mapanenorpami ABCD 6icekTpucu KyTiB B i D mepeTHHAIOTH gia-
romanb AC B Ttoukax E i F Bigmosigmo. [{oBexmiTh, 110 YOTUPUKYT-
HuKk BEDF — mapaJjejorpam.

89. Iiaromaui mapajemorpama ABCD meperunamoTbedA B Toutli O. JloBemiTs,
o cepeauHu Bigpiskis AO, BO, CO i DO e BepHmimHAMU iHIIIOTO IIa-
paJjesorpama.

PiBeHb B

90. Ha puc. 25 vorupukytuuk KLMN e mapajemorpamom. [[oBemiTh, 1[0
yoTupuKyTHUK ABCD Te:X € mapaJjeyiorpaMoM.

Puc. 25
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91. 3a mamumu puc. 26 moseniTh, mO yoTHPUKYyTHUK ABCD — mnapa-
JieJiorpam.

AECF — mapaJeJjiorpam KLMN — mapaJjeJjorpam

a 6
Puc. 26

92 (onopHa). Akwo 8 LOMUPUKYMHUKY NPOMULEHHI KYMU NONAPHO Pi6Hi,
Mo ueil YoMmupuKkymHuk — napanenozpam. JloBemiTs.

93. Vcepenuui mamoro Kyra A mosmaueHo Touky O. IlobymyiiTe Bigpisok
3 KiHI[AMM Ha CTOPOHAX KYTa, CEPeIUHOI0 AKOro € Touka O.

94. Touxa M wmicTUThCS BCcepeInHi KyTa A, BeplInHA SKOr0 HeJOCS:KHA
(puc. 27). Ilo6ymyiiTe MPOMiHBL 3 TIOYATKOM y TouIrli M, cpAMOBaHWUI Ha
TOUKY A.

Puc. 27

(&)

MoBTOpeHHA nepen BMBYEHHAM §4
TeopeTnuHnn matepian

e piBHOOEAPEHUII TPUKYTHUK; [ 7 xnac, § 11 17]
¢ TIPAMOKYTHUIN TPUKYTHUK.
3apaui

95. Bucoru tpukyTHnka ABC, nposeneHi 3 Bepiiud A i B, mepeTUHAIOTHCS
B Tourii O, mpuuomy AO = BO. [loBeniTs, 1o TpukyTHuk ABC piBHO-
OempeHu.

96. IIpamoryTHi TpukytHuku ABC i DCB wmalorh croinbuuii kater BC,
a rimorerysu AC i BD mapaienbHi. Joeexnits, mo A ABC=ADCB.
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84  Budu napanenozpamis

4.1. MPAMOKYMHUK

O3HauyeHHsA

[MPAMOKYTHNUKOM Ha3VWBAETLCA Mapanenorpam, y skoro BCi
KYTW MpAMi.

Ha puc. 28 3o6pamxeno npamMokyTHuUK ABCD.
OCKiZbKY IPAMOKYTHUK € OKPEeMHUM BUIIAKOM IapaJe-
Jorpama, BiH Ma€ BCi BJIAaCTHUBOCTI mapaJjejiorpaMma: mpo-
TUJIEKHI CTOPOHU NMPSAMOKYTHUKA IapaJjiebHi @ piBHi,
MPOTUJICKHI KyTH PiBHIi, mAiaroHayi TOYKOIO IIEePETHUHY
Iinarbesa HaBIiJ i T. 4. OgHAK IPAMOKYTHUK Mae JedKi
ocobauBi BiactuBocTi. [loBenemMo OnHY 3 HUX.

Teopema (BnacTuBicTb NPAMOKYTHUKA)

JiaroHani NPAMOKYTHMKa PiBHi.

JoBeaeHHA

O Hexait gano npamokyTHuxk ABCD 3 nia-
ronanamu AC i BD (puc. 29). Tpuryrauku BAD
i CDA npamokyTHi ¥ piBHI 3a mBOMa KaTeramu
(AD cuninpauii, AB=CD aK TpOTHJEKHI CTOPOHU
IPAMOKYTHHKA). 3Bific BUIJINBAE PiBHICTHL rimoTeHys3
IUX TPUKYTHUKIiB, To6T0 AC = BD, 1110 #1 Tpeba 0yJ0
noeecru. H

CopaBI)KyeThCA TaKOXK OOepHEHe TBED/KEHHSA
(03HaKa MPAMOKYTHYKA):

AKLO AiaroHasni napanenorpama piBHi, TO Len napane-
norpam € NPAMOKYTHUKOM.

HoBeniTh 1ie TBEPAKEHHA CaMOCTiHO.

TaxuM YMHOM, MOYKHA CTBEPAKYBaTH, ITI0 PiBHICTH
miaromaJieil mapaJieorpamMa — HeoOximHa I mocTaTHS
YMOBH IIPAMOKYTHUKA.

B C
m O
0 [
A D

Puc. 28. IIpamoryT-

HUK ABCD
B C
A D
Puc. 29. SIkmo

ABCD — HIPAMOKYT-
HUK, T0 AC=BD

31



Po3ain I. YoTnpumkyTHMKM

0

D

Puc. 30. Pom6 ABCD

D

Puc. 31. BracrtuBocTi

32

OnopHa 3agava
AKLWO BCi KYTU YOTUPUKYTHMKA MPAMI, TO Lieil YOTUPUKYT-
HUK — NPAMOKYTHUK. [JoBediTb.

Po3B'A3aHHA

Hexan y 4yoTupukyTHuky ABCD LA=/B=/C=
= /D =90° (amB. puc. 28). Kytn A i B € BHYTpilWHiM1 ogHOCTO-
poHHiMKn npu npamux AD i BC ta ciunin AB. Ockinbkn cyma
umMx KyTiB cTaHoBUTb 180° TO 3a O3HaKOl MapanenbHOCTI
npamux AD ||BC . AHanoriyHo JOBOAMMO MapanenbHicTb CTo-
piH AB i CD. OTxe, 3a 03HayeHHAM napanenorpama ABCD —
napanesorpam. A ocKifibku BCi KyTW LbOro napanenorpama
npami, To ABCD — npAMOKYTHUK 3@ O3HaUYEHHAM.

4.2. PoMb

O3HaueHHA

Pombom Ha3MBa€ETbCA Mapanenorpam, y AKoro BCi CTOPOHU
PiBHi.

Ha puc. 30 zoOpasxkeno pom6 ABCD . Bim mae
BCi BJIACTMBOCTI IapaJjejorpaMa, a TakoxK AedaKi mogar-
KOBi BJIaCTHUBOCTi, AKi MU 3apa3 JOBEaEMO.

Teopema (BnacTnBocCTi pomba)

[liaroHani pomba nepneHAUKYNAPHI N [iNATb 1Oro
KyTW HaBnis.

I1i BnacTuBocTi pomba BimobGpaskeHo Ha puc. 31.

JoBepneHHsA

] Hexair giaromaJi pomba ABCD mepeTHHAIOTH-
ca B Touri O (puc. 32). OckinbKu cTOpoHM pomba piBHI,
ro TpukyTHUK ABC piBHOOempenuii 3 ocaoBowo AC,
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a 3a BJACTHUBICTIO JiaroHaJjell IapaJjejiorpaMa TOY-
kKa O — cepeguna AC. OTixe, Bifpisok BO — MexmiaHa
piBHOGEIPEHOTO TPUKYTHUKA, KA BOJHOUYAC € HOTO BU-
coToio i 6icekTpucoro. Ile osuauae, 1mo BD | AC, To6To
nmiaroHaJi pomba nepneHaukyaapHi, i L ABD=/CBD,
T06T0 BD — OicekTpuca Kyta ABC.

Amnajoriuso goBoguMoO, 1[0 AiaroHaJi pomba € 0i-
ceKTpucamu i inmux ioro Kytis. Teopemy mosemero. M

OnopHa 3apava (03Haka pom6ba)
AKLWO BCi CTOPOHN YOTUPUKYTHUKA PIiBHIi, TO Ler YyoTmpu-
KyTHUK — pomb. [loBepiTb.

Po3B’'A3aHHA
OueBUAHO, WO B YOTUPUKYTHUKY, YCi CTOPOHU AKOTO PIBHI,
NMoMapHO PiBHUMYK € i NpoTUNexHi ctopoHn. OTxe, 3a O3Ha-
KO0 napasnesiorpama Takuin YOTUPUKYTHUK — Mapanesnorpam,
a 3a 03HaueHHAM pomba, mapanenorpam, y AKOro BCi CTOPOHU
PiBHi, € pomM6OM.

Posp’asyroun 3amaui micas maparpaga, Bu goBeme-
Te iHIi 03HAKM IMPAMOKYTHUKA i pomba.

4.3. KBadpam

Ha puc. 33 300paskeHo 1ie oquH BUJ Iapajeorpa-
Ma — KBajpar.

O3HauyeHHsA

KBagpaTom Ha3MBa€eTbCA MPAMOKYTHMK, Y AKOro BCi
CTOPOHW PiBHI.

Imakie MoKHaA cKasaTH, IO KBagpaT — Iie Ips-
MOKYTHUK, KU € pombom. [[ificHO, OCKiTbKM KBajgpaT

B

D

Puc. 32. To moBemeH-
HsA BJAaCTHUBOCTEN
pombGa

Pom6 — gig rpeybkoro
«PomMbocy — 6y60H

(v crapogasni yacy
HeM yRapHis MY3UYHK;

IHCTPyMeHT mag $o
M
pom6a) Py
- L
.

Puc. 33. KBagpar
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KeappaT —
BiA naTVlHCbKOI'O
«pappo» — |oTVPY

34

€ TIPIMOKYTHUKOM i pom6GoM i, 3BiCHO K, mapaJiesorpa-
MOM, TO BiH Ma€ TakKi BJIACTHBOCTI:

1) yci cTopoHM KBajgpara piBHIi, a IPOTUJIEKHI CTOPO-
HU IIapaJieJibHi;

2) yci KyTu KBajpaTa IpsMi;

3) miaroHaJii KBajpara piBHi, IePHIeHIUKYIAPHI,
JiIATh KyTU KBajpara HaBHOiJ i A1IATHCA TOYKOIO
IIepeTUHY HaBIILJI.

4.4. 3B'A30K MiX OKpemMumu Buoamu
napanenozpamis. PiBHOCU/bHI
mBepOXKeHHS
3a 03HAUEHHAMU JOBiJBHOTO IapaJiesorpama i io-

ro OKpeMUX BHIIB MM MOKE€MO CXE€MaTHYHO 300pasuTU
3B’A30K MiK HuMHU (puc. 34).

ITapanenorpamvu

KBag-
paru

Puc. 34. [Tiarpama «Bugu nmapaJsesorpamiB»

Ha cxemi momaHO MHOKMHU IIapaJjieiorpaMiB, Ops-
MOKYTHUKIB i pom0iB. Takuii crocid HaOYHOrO MOJAAHHS
MHOJKHWH Ha3uBaITh jgiarpamavmu Eijepa — Benna.
Hiarpama Eiinepa — Bewnna paJya mapaJjiejorpamis ne-
MOHCTPYE, IIT0 MHOKUHU MPIMOKYTHUKIB i poM0iB € ua-
CTHMHAMHU (IIiIMHOMIHAMNI) MHOKUHY ITapaJjiesiorpaMis,
a MHOKMHA KBajJpaTiB — CHiJIbHOI YAaCTUHOKO (mepe-
pizoM) MHOMKHMH NPAMOKYTHUKIB i pom6iB. liarpamu
Eiinepa — BeHHa uacTo 3aCTOCOBYIOTH IJIA IIiATBEPIKEH-
HA a00 IepeBipKM MPaBUJIBHOCTI JIOTIYHUX MipKYyBaHb.



§ 4. Buam napanenorpamis

IIizcymoBytoum marepiaJ 1mbporo naparpada, 3BepHEMO TaKOXK
yBary Ha Te, IIT0 MOKHa OyJsio O maTu ¥ iHIle O3HAUEHHS KBajapa-
Ta: KBaJpaToOM Ha3MBAEThCA poMO i3 mpamumu Kytamu. Crpaspmi,
0o0uaBa HaBeIeHNX O3HAUEHHS OMUCYIOTH OAHY I Ty camy (irypy.
Taki o3HaueHHS HA3WBAIOTHh PiBHOCUJIBHHUMMU. ¥3araji aBa TBep-
IKEHHSA HAa3WBAIOTHCA PIBHOCUIIbHMMM, AKINO BoHU abo obuaBa
COPaBIKYIOThCSA, a00 00MABA He CIpaBAKyIOThcA. Hampukiaan,
PiBHOCWJILHUMU € TBEPIKEHHA «¥Y TPUKYTHUKY JIBi CTOPOHU PiBHI»
i «Y TPUKYTHUKY IBa KYTHU PiBHi», aJKe 00MIBa BOHU IIPABUJIbHI,
SAKIIO PO3MVIANAETHLCA PiBHOOCAPEHUN TPUKYTHUK, i 00MaABa XUOHI,
SAKIIO HIeThCA PO PiBHOCTOPOHHIN TPUKYTHUK.

PiBHOCHIBHICTS ABOX TBEPAKEHL TAKOMK O3HAUAE, IO OyIb-
sdKe 3 HUX € HeoOXiJHOM i JOCTATHBOIO YMOBOIO AJIA iHIIIOTO.
CrpaBmi, posTiIsiHEMO PiBHOCUJIBbHI TBepKeHHs «JliaroHasi mapa-
Jejorpama piBHi» i «IlapaJiesorpam Mae mpsami KyTu». 3 TOro, III0
niaroHaJi mapaJiesiorpaMa piBHi, BUIIJIIMBAE, 110 BiH € IIPAMOKYT-
HHKOM, TOOTO Ma€ IpPAMi KyTH, i HaBIIAKHU: IapaJjejorpam i3 mps-
MUMU KyTaMU € IPIMOKYTHMKOM, TOOTO Mae piBHi miaronari.
Ha npomy mpuiiazmi JIerko BifICTEXKUTH JIOTIYHI KPOKU TEPEXony
Bix o3HaK (irypu o ii o3HAUeHHA i 3rofloM — J0 BJIACTUBOCTEN.
Taxuii mepexiJ JOCHUTHL YacCTO JOBOAUTHCA POOMTH B IIpolieci
PO3B’sI3yBaHHA 3ajad.

CaMocCTifiHO HaBe[iTh MPUKJIAAN PiBHOCUJIBHUX TBEP/KEHb.
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97.

98.

99.

100.

101.

102.
103.

104.

3anumaHHa i 3a0adi

YcHi Bnpasu

HassiTh Bugu mapajesorpamiB, y AKUX:

a) yci KyTu piBHi;

0) yci cToponu piBHI;

B) miaroHaJi piBHIi;

r) miaroHaJi mepreHIUKYJIAPHi.

Hiaronami pom6a ABCD mneperuHatoThed B Toulti O (muB. puc. 31). Ha-
3BiTh:

a) OicexTpucy TpukyTHuUKa ABD;

0) Bucory TpukyTHuKa ABC;

B) Memiany TpukyTHuUKa BCD.

Y npamoxkytauky ABCD AB=8 cMm, BC=5 cm. 3HaiIiTh:

a) Bigcraub Bix Touku C mo cropouu AD;

0) Bimcranp misk mpamumu AB i CD.

Hiaronani kBagpara ABCD mneperuHatoTbhesa B Toulli O. Haspits yci
PiBHiI TPUKYTHUKH, AKi YTBOPIOIOTHCS NPU HEPEeTHHi miaroHajei. Bu-
3HauTe iX BHUJ.

Yu moike miaroHaJb NPAMOKYTHMKA MOPiBHIOBATH IOro cTOpoHi? Yu
MOJKe AiaroHaJib poM0Oa JOPiBHIOBATH HOTO CTOPOHI?

Yu Moike IPAMOKYTHUK OyTH pomMOoM? ¥ SKOMY BUIAIKY?

HageniTh KOHTPIOPUKJIALN, SKi CIPOCTOBYIOTHL HaBeAeHi XxMOHI TBep-
JKEHH:

a) YOTUPUKYTHUK, AKUA Ma€ JBa MPAMi KyTH,— IPAMOKYTHUK;

0) YOTUPUKYTHUK i3 MEePIeHIUKYIAPHUMU AiaroOHAJIAMU — POMO;

B) YOTHMPUKYTHUK i3 PiBHUMMU JiaroHAJAMU — IPSIMOKYTHUK;

I) YOTUPUKYTHUK, iaroOHAJNi AKOr0o MEepPHeHAWKYJIAPHI ¥ piBHIi,—
KBajpar.

MpadiuHi BNpaBwm

HaxpecaiTh OBi meprneHIAVMKYJISPHI OpAMi, AKI IepeTHHAIOTLCSI B TOU-
ui O. Ha ogHii i3 mpaMux BigKJIamiTh o pisHi 60Ku Big Touku O piBHI
Bigpisku OA i OC, a Ha apyri#t npamiit — pisHi Bigpisku OB i OD.
Croonyuits Touku A, B, Ci D.
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105.

106.

107.

108.

109.

110.

11.

112.

113.

a) BuwmipsiiTe croponu uotupukyTHuKa ABCD i Bu3HauTe #OTO BHUI.
0) Bumipatite kytr A uvortupukytHuka ABCD . Kopucrymouucsh Bja-
CTUBOCTAMU IIHOI'0 YOTUPUKYTHUKA, BHAUAITH rpaAycHi Mipu immux
roro kyTiB. IlepeBipTe oTpuMaHi pesysbTaTH BUMipIOBaHHAM.

B) Buwmipsaiite kytu ADB i CDB. BuziniTh K0Jb0pOM yCi Iapu piBHUX
KYTiB Mi)K miaroHaJAMU i CTOPOHAMM UYOTUPUKYTHUKA.

Haxpecaite mpamoryTuuii TpukyTHUK ABD 3 rimorenysoo BD. Ilpo-
BeiTh uepes BepmimHau B i D mpawi, napajenbHi cToponam AD i AB
BigmoBigHo. IlosHauTe TouKy C — TOUKY MEPETHHY IUX MPAMUX.

a) BuwmipsaiiTe croporu yorupukytHuka ABCD i BusHauTe HOTO BUI.
0) IIpoBenitsy miaromans, AC. BumipsaiiTe i mopiBHAWTE HOBXKUHU Iia-
roHaJiell YOTUPUKYTHUKA.

B) Ilozraurte Ha mpamux BC i AD rtouku C, i D, Tak, mo6 4oTupu-
kyTHUK ABC,D, 6yB KBagpaToM.

NMucbmoBi BNpaBn

PieHb A

3uaigiTs mepumerp npaMokyTHuka ABCD, axmpo AC=15 cMm, a me-
pumetrp TpukyTHuUKa ABC nopiBaioe 36 cM.

3HalIITh CTOPOHU IPAMOKYTHHKA, NEPUMETP SKOr0 AOpiBHIOE 36 cM,
a oJHa CTOpPOHA BABiui GijbIla 3a iHIITY.

YV npamokytaury ABCD /BAC=65°. 3HaiifiTh KyT MixK AiaroHasd-
MU TIPAMOKYTHUKA.

Hiaronaai npAMOKYTHUKA IlepeTHMHAIOThCA mix KyToMm 80° 3HahmiTh
KyTH, Ha AKi qiaroHajb TiJUTh KYT IPAMOKYTHUKA.

Hiaronani mpamorytauka ABCD nepetuHaioThes B Toulli O, IpUUIOMY
ZCOD =60, CD =8 cm. 3HaiigiTh TOBKUHY AiaTOHAJI.

3HaimITL KyTu poM0ba, SKIIO:

a) oxumH i3 Hux Ha 120° GinpmIuii 3a iHIINMiA;

0) omma 3 ioro miaroHaJieil HOPiBHIOE CTOPOHI.

3HanIiTL KyTu poMba, AKIIO:

a) cyMa JBOX i3 HuX mopiBHIoe 220°;

0) miaroHaJib YTBOPIOE 3 OMHIi€I0 3 MOT0 CTOPiH KyT 25°.

Ilepumerp kBagpata mopiBHIoe 40 M. 3HAKWAITH BificTaHb Bil TOUKM Iiepe-
THUHY AiaroHaJjel KBajapara 0 HOTro CTOPOHM.
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114.

115

116

17.

118.

119.

120.

121.

122.

123.

124.

125.

Bigcranp MiK IPOTUIEKHUMU CTOPOHAMM KBajJpaTa JOPiBHIOE 5 CM.
SHalIiTL IepuMeTp KBajpara.

(onopHa). Akwo 00un i3 Kymié napanenozpama NpaMuil, mo uyei
napaJgenozpam € npamoxymruurxom. JlopemiTe.

(onopHa). Akwo 6 napanenozpami cyciOwi cmoporu pieui, mo yeil
napaaenozpam € pomoom. [JoBeniTs.

PiBeHb b
Touka mepeTuHY JiaroHaJjel IPSIMOKYTHHKA BigmaJjeHa Bifi ZBOX HOro
cTopiH Ha 3 cM i 4 cM. 3HAUIITh IEpUMETD MPAMOKYTHHUKA.
Bicexrpurca KyTa IpAMOKYTHUKA IiJIUTH 10OTO CTOPOHY 3aBIOBKKU 12 cMm
HaBIIiJI. 3HAWIITH HepuMeTp IPAMOKYTHUKA.

3 TOUKM KOJIa IIPOBEAEHO MBI MepPIeHINKYIAPHI XOpAu, BigmaseHi Bix
IeHTpa Koja Ha 3 cM i 5 cM. S3HAKAITH JOBKUHU IUX XOPA.

3HaimITL KyTH poM0ba, SKIIO:

a) KyTU, YTBOPEHi HOro CTOPOHOIO 3 JiaroHaJsaMu, BigHocATbCA AK 1:4;
0) BucoTa pom0a BIBiui MeHIIIa 3a CTOPOHY.

SHaUmITL KyTu poM0ba, SKIIO:

a) BUCOTa, MPOBeIeHA 3 BEPIIMHU TYHOTO KyTa, BiATWHAaE Bim pomOa
piBHOOEIPEHUH TPUKYTHUK;

0) BuCOTa, IPOBeAeHAa 3 BEPIINHN TYIOr0 KyTa, MiJIUTH CTOPOHY poMba
HaBITiJI.

3 BepmmHM KyTa pomba, mio mopiBHioe 120°, mpoBemeHo AiaroHajb
3aBIOBKKIU 6 cM. 3HAWAITL mepuMeTp pomoba.
Hiaronass KBaapaTa gopiBHIoe 18 M, a fioro cro-
pOHA € miaroHAaJIJII0 iHIIOTO KBajapara. SHAWTITH
IepuMeTpP MEHIIIOr0 KBajparTa.

VY piBHOOempeHNH TPAMOKYTHUN TPUKYTHUK BIIU-
CaHO KBaJpaT TaK, III0 ABi MOT0 BEePIINHU JIEKATh
Ha rimorenysi, a nBi iHmri — ma xarerax (puc. 35).
3HANIITH TiOTeHYy3y TPUKYTHUKA, SKIIIO CTOPOHA
KBajJpaTa JOPiBHIOE 2 CM.

Puc. 35

Y piBHOOeApEHUII IPAMOKYTHUN TPUKYTHUK BIIK-
CaHO KBaJApaT Tak, IO IPAMUUA KYT € CHiILHUM
I 060X iryp (puc. 36). 3HAHAITH TepUMETP KBa-
[Ipara, AKIIO0 KaTeT TPUKYTHUKA HOPiBHIOE 4 CM.

Puc. 36
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126

127

128.

129.

130.

131.

132.

133.

134.

135.

(&)

(onopHa). Iapanenozpam iz nepnendukyiaprumu 0iazo0HALAMU € POM-
oom. [loBemiTh.

(onopHa). Akwo diazonanv napasenozpana aiexcums Ha Oicekmpuci 020
Kyma, mo ueil napanenozpam — pomo. [loBeqiTh.

Bigpisku AC i BD — pgiamerpu KoJja. [loBemiTh, IITO YOTUPUKYT-
HuK ABCD — OpSAMOKYTHUK.

PiBeHb B

CepenvHHUN TEPIEHIUKYJIAP A0 AiaroHAJi MPAMOKYTHUKA TiJIUTH HOT0
CcTOpOHY y BimHomenHi 2:1. 3HAWAIT, KyTH, Ha AKi AiaroHaab IiJIUTbH
KYT IPAMOKYTHUKA.

CepequHHNN NEPIEHIUKYISP A0 TiaroHaJi MPAMOKYTHUKA II€PETHHAE
MOro CTOPOHY Wi KYTOM, IO AOPiBHIOE KYTy MiXK miaroHajmsamu. 3Ha-
UIiTh el KyT.

Hosermits, mo Bci Bucotu pomba piBHi. CdhopmyatoiiTe i moBemiTh 00ep-
HeHe TBepIKeHHH.

3 TOUKM IepeTHHY AiaroHajeil pom0Oa IIPOBEAEeHO MEPIeHINKYIIPH IO
#oro cropiH. [foBemiTh, I1T0 OCHOBU ITUX IIEPIIEHINKYJIAPIB € BEPITUHAMU
MIPAMOKYTHUKA.

fAximo giaroHasai YOTHPHUKYTHUKA JIEXKATh Ha OiceKTprcax HOro KyTis,
TO Iell YOTUPUKYTHUK — pomb. IloBemiTh.

HoBeniTs, 1m0 OiceKTpucu KyTiB mapaJjesorpaMa, AKUi He € pomMOoOM,
MepeTUHAIUNCh, YTBOPIOIOTEH IPAMOKYTHHUK.

HoBeiTs, 1o OiceKTpucu KyTiB IPAMOKYTHUKA, AKUI He € KBaAPaToM,
MepeTUHAIOUNChH, YTBOPIOIOTH KBAAPAT.

MoBTOpeHHA nepen BMBYEHHAM §5

TeopeTnyHnn matepian

e piBHOOEApPEHUII TPUKYTHUK; [ 7 kaac, § 11, 17 20]

* MIPAMOKYTHUHN TPUKYTHUK;

e 3amaui Ha MoOYIOBY.
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136.

137.

i

40

3apaui

IIpsama, mapanmenbna ocHoBi AC piBHOOeApenoro tpuxkyTHuka ABC,
nepetuHae Oiumi cropouu AB i BC B Toukax D i E Bigmosigmo.

a) Jloeenits, mo AE=CD.

0) 3uangiTe Kyt yotTupukyTHuka ADEC, axmpo £ B=380°.

Y wortupuryTHUKYy ABCD croponu AD i BC mapajejbHi, a CTOPO-
un AB i CD piBui. Un 0600B’I3K0BO IIeil YOTHPUKYTHUK € IIapaJiesio-
rpamom? HaBexmiTh KOHTPIPUKJIAL,.

OHNIGUH-MpPEeHYBAHHA 0151 Ni020MOBKU
00 KOHMpONbHOI pobomu N° 1

3adavi 0nsi nid2omosku 00 KOHMpPOAbHOI pobomu N° 1
Bucora mapamenorpama AijiuTh TYOHH KYyT Ha ABa KyTHU, PISHUIA AKUX
mopiBuioe 20°. S3HAKAITE KYTH IapaJjejorpaMa.

CyMa IOBMKMH OBOX CTOPiH Iapajejgorpama gopiBHIoe 48 cMm, a mepu-
MeTp — 88 cM. 3HAHAITHL CTOPOHU IapaJjiesorpama.

3a maaumu puc. 37 TOBELiTh, II[0 YOTU-
pukyTHUK ABCD — mapaJiesiorpam.

BicekTpuca kKyTa mapaJjejorpama

B pe3yJbTaTi IepeTHuHY 3 HOro CTO-

POHOIO YTBOPIOE KyTH, IPagyCcHi Mipu AT D N
AKUX BigHocaThed AK 1:3. BusHaure

BIJ, IIapaJjeJjorpaMa. Puc. 37

HoBenits, 1mo pomM0 € KBaaparowM,

AKITO MOro JiaroHaji yTBOPIOIOTH

3 OIHi€I0 CTOPOHOIO PiBHI KyTH.

CepefHHUN IEePIEHIUKYJIAP O AiaroHaJi MPIMOKYTHHKA iIUTH HOT0
CTOPOHY Ha YaCTUHU, OTHA 3 AKUX JOPiBHIOE MEHIIi# CTOPOHI IPAMOKYT-
HUKAa. SHAUJITh KYT MiK JiaroHAJAMU IIPIMOKYTHHKA.



&5 | Tpaneuyis

5.1. O3HA4YeHHA mpaneuii

fAx Bimomo, Oyab-AKuil mapaJesorpaM Mae ABi ma-
pu mapaJjesbHUX CTOPiH. PosriigHeMo Temep YOTUPUKYT-
HUK, AKUH Mae JIUIle OHY Iapy IapajieIbHUX CTOPiH.

O3HauyeHHsA

Tpanewji€lo Ha3MBa€ETbCA YOTUPUKYTHUK, y AKOTO ABi CTOPO-
HW napanenbHi, a ABi iHWI He NapanesnbHi.

IlapasennHi cTopoHu Tpamelii Ha3UBAOTh i1 OCHO-
BaMi/, a HemapaJieJbHi CTOPOHU — OiUHVMMY CTOPOHaMM.
Ha puc. 38 y rTpamemnii ABCD cropouu AD i BC
€ ocHoBamu, a AB i CD — GiUuHUMHU CTOPOHAMU.

Kyrtu, npunernmi mo ogmiei 6iuHOi cTOpOHM, € BHY-
TPIMIHIMU OZHOCTOPOHHIMM NIpU TapaJieIbHUX MPAMUX,
Ha AKMUX Je:KaTh OCHOBUM Tpamerii, Ta ciumiii, Ha aKil
JIeKUTH GiuHA CTOpPOHA. 3BijficW 3a TEOPEMOI0 PO BJIA-
CTUBICTH KYTiB, YTBOPEHUX NIpPU IMEPEeTUHI IapaJieib-
HUX NPAMUX CiYHOI, BUIJIMBAE, IO CyMa KYTiB Tpa-
mernii, mpuiaeraux o 0iuHol cTopoHHU, mopisHioe 180°.
Ha puc. 38 LZA+4£B=4ZC+£D=180°.

O3HaueHHA

BucoToto Tpaneuil Ha3MBa€ETbCA NeprneHANKynap, Nnpose-
[EHU 3 TOUKN OfHiEl OCHOBU JO NPAMOI, AKa MICTUTb iHLUY
OCHOBY.

OueBugHO, 10 B Tpamerlii MosKHa IpoBecTH 0e3-
Jiu Bucor (puc. 39),— yci BoHU piBHI AK BificTaHi Mix
nmapajeJbHUMU IPIMUMU.

Haiiuacrimre mig uac posp’sa3yBaHHS 3a4a4 BUCOTHU
MIPOBOAATEL i3 BEPIIWH KYTiB IIPM MEHIIill OCHOBiI Tpa-
merrii.

Tpaneyig — Bif} rpeyp-
KOro «tpanesocy
ManeHbkuir crip,
CnianOKopeHeBMM
€ C/10BO «Tpanezay

A D

Puc. 38. Tpaneria
ABCD

Puc. 39. Bucotu
Tpamernii
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Al D

Puc. 40. IlpamoryTHa
rpanenia ABCD

A D

Puc. 41. PiBaoGOiuna
Tpanenia ABCD

Puc. 42. Bucorn,
ITPOBEJIEH] 3 BEPIIINH
TYNuX KyTiB, Bif-
TUHAIOTDH BiJi PiBHO-
Oiumoi Tpanerii piBHi
TPUKYTHUKU

42

5.2. OKpemi BUOU mpaneuiii

fAx cepen TPUKYTHUKIB Ta IapaJjejiorpaMis, Tak
i cepen Tpameriii BUAIIAIOTHCA OKPEMi BUIU, AKi MaOTh
IOJaTKOBL BJIACTHUBOCTI.
O3HaueHHA

[MpAMOKYTHOI TparneLielo Ha3MBaETbCA Tpanewis, y AKin
ofiHa 3 BiYHMX CTOPIH NepneHANKyNApPHa 4O OCHOB.

Ha puc. 40 3o0pakeHa HPAMOKYTHa Tpaie-
miga ABCD. Boua mae gBa mpaMi KyTH IPU MEHIIii
Oiumiit croponi AB. IIa cTopoHa BOmHOYAC € W BUCOTOIO
Tpamelrii.

O3HaueHHA

PiBHOGIUHOO TpaneLjielo Ha3MBaeTbCA Tpanewis, y AKil 6iu-
Hi CTOPOHM PiBHI.

Ha pwuc. 41 sobpakeHa piBHOOiuHa Tpamelia
ABCD 3 6iunumn cropoHamu AB i CD. Imoxi piBHO-
OiuHy TpareIilo TakoXX HAa3WMBAIOTL PiBHOOEIPEHOIO.

PiBmoGOiuna Tpamerig, K i piBHOOeApPeHUN TPU-
KYTHUK, Ma€ PiBHI KyTu npu ocHOBi. [loBememo 1ie B Ha-
CTYIIHIN TeopeMi.

Teopema (BnacTuBicTb piBHOGIYHOT TpaneLuii)

Y piBHOGIYHI Tpanewii KyT! Npu OCHOBI PiBHI.

[JoBeneHHA

O Hexaii ABCD — pana tpamnenis, AD| BC,
AB=CD.

Ilepen mouaTkoM AOBENEHHS 3a3HAUMMO, IO ITi€I0
TEOPEMOI0 CTBEPIKYEThCA PiBHICTH KYTiB IPU KOMKHIN
i3 mBOX OCHOB Tpamellii, ToOTO HeOOXiJHO JOBECTH, IO
LA=/D i £LB=/C.

IIposegemo Bucotru BB, i CC, 3 BepmUH Ty-
nuX KYTiB 1 po3risgHEeMO NPAMOKYTHI TPUKYTHH-
ku ABB, i DCC, (puc. 42). ¥ aux AB=CD sax 06iuni



§ 5. Tpaneuis

cTOpoHM piBHOGIuHOI Tpamenii, BB =CC, ax Bixcra-
Hi Mixk mapamenbauMu npamumu AD i BC. Orxe,
AABB, =ADCC, 3a rimorenysoo i xareroMm. 3Bincu
BUILIUBAE, 1Mo L A=/D. Kyru rpanenii B i C Takox
piBHi, OCKiJIbLKM BOHUM IOHOBHIOIOTH PiBHI KyTu A i D
no 180°.

Teopemy nosenero. M

CIpaBIKyeThCS TAKOM OOEpPHEHe TBEPHIKeHHS
(o3HaKa piBHOGIYHOI Tpaneuii)

AKWo B Tpanewii KyTn Npu OCHOBI PiBHI, TO Taka Tpare-
Lina € piBHOGIYHOLIO.

HoBenits 1eit hakT camocTiitHo.

3apgava
MeHlua ocHOBa piBHOGIYHOI TpaneLii JOpiBHIOE BiuHIl cTO-
pOHi, @ fiaroHanb nepneHAnKynApHa Ao 6iuHOi CTOpOHU. 3Ha-
NAiTh KyTW Tpaneuil.

Po3B'si3aHHA

Hexait paHo piBHOGIuHY Tpaneuito ABCD, y skin AD | BC,
AB=BC=CD, BD 1 AB (puc. 43).

3a yMOBOI0 3afaui TPUKYTHUK BCD piBHOGeapeHuin 3 OCHO-
Boto BD, T06TO £1=/2; 3 iHwWOoro 60Ky, £1= 43 AK BHYTPiLlHi
Pi3HOCTOPOHHI Npwv napanenbHux npamux AD i BC Ta ciunin BD.

Hexaln rpagycHa mipa KyTa 1 OOpIBHIOE X, TOoAi B JaHin
Tpaneuii L/A=/D=2x° 4£B=4ZC=x°+90° OcKinbkn cyma
KyTiB, npunernnx fo 6iYHOI CTOPOHHU, cTaHOBUTL 180° Maemo:
2x+x+90=180; 3x=90; x=30.

Omxe, LA=4D=60° £B=./C=120°

Bignosigb: 60° i 120°.

Puc. 43
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5.3. MobydoBa napaneno2pamis
i mpaney,iu

3amaui ma moOymoBYy IlapaJiejorpaMiB i Tpare-
it 4acTo pPo3B’A3YIOTHL METOIOM IOTOMIMKHOTO TPU-
kyTHUKa. Haramaemo, 110 aJs IbOTO HEOOXigHO BU-
OiIUTU B IIyKaHil Qirypi TPUKYTHUK, AKUHA MOKHA
nobynyBaTu 3a HaaBHuMHU ganmMu. [lobyayBaBiiiu
oro, oTpuMyeMoO ABi ab0 TpH BEPINNHU IIYKAHOTO
YOTUPUKYTHUKA, a PEIITY BEPIINH 3HAXOIMNMO 34 Ia-
HUMU 3ajadi.

3ajava
MobypyiiTe napanenorpam 3a fBOMa AiaroHanAaMu i KyTom
Mi>K HAMW.
Po3B'A3aHHA
Hexan d, i d, — paHi piaroHani napanenorpama, o. — KyT
B C Mi>K HAMW.

V Ananis
P>

Hexait napanenorpam ABCD no6ygoaHo (puc. 44). TpyKyTHIK
A D AOB moxHa no6yayBaTyi 3a IBOMa CTOPOHaMM | KYTOM MiX HUMM

TaknM 4MHOM, MU OTPMMAEMO BepwmnHN A i B wykaHoro
napanenorpama. BepwuHu C i D MmoXHa opepaTu, «nofBoOIB-
wu» Bigpiskm AO i BO.

Mobynosa
1. Po3ginumo Bigpiskn d, i d, Haenin.

2. MNobynyemo TpuKyTHUK AOB 3a fBOMA CTOPOHaMU i KyTOM

MiXK HUMMW.

3. Ha npomeHax AO i BO Bigknagemo Bigpizkm OC=AO

i OD=B0.

4. TlocnigosHo cnonyuumo Toukn B, C, D i A.
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§ 5. Tpaneuis

[oBeaeHHA ﬁ

YotmpukyTtHuk ABCD — mnapanenorpam, OCKinbKK
3a nobynosoto oro fiaroHani AC i BD TOUKo nepeTuHy AinATb-

€A Haenin. Y ubomy napanenorpami ZAOB =0, (3a nobynosoio),

AC=%.2-d, 80="2=d,
2 2

HocnigxeHHsA
3afjaua Mae €fMHUI PO3B'A30K 3a OyAb-AKMX 3HauyeHb d,,
d,io.

Y nmeAkmx BUIAAKax AJdA MOOYJOBU TOIOMiXKHOTO
TPUKYTHUKA HA PUCYHKY-eCKi3i HeoOXimHO mIpoBecTu I0-

IaTKOBI JiHii.
3ajava ﬂ

MobyayiiTe TpaneLito 3a YOTUPMA CTOPOHAMM.
Po3B'A3aHHA

Hexalh a i b (a<b) — ocHoBu wykaHoi Tpanewji, ¢ i d — ii
6iuHi CTOPOHN.

AHani3

Hexal wykaHy Tpaneuito ABCD nob6ypoBaHo (puc. 45).
MpoBepgemo uepes BepwmnHy C npamy CE, napanenbHy AB.
Topi ABCE — napanenorpam 3a o3HauyeHHsaM, oTxe, CE=AB=c.
Kpim Toro, AE=BC=a, otxe, ED=b—a. / G d

JonomixkHun TpukyTHuk ECD MoXHa nobypgyBaTu
3a Tpboma cTopoHamu. Mlicns UbOro Ans OTPUMaHHA Bep- A a E b-a D
WUH A i B Tpeba Bigknactu Ha npomeHi DE i Ha npome-
Hi 3 noyaTkom C, napanenbHomy DE, Bigpi3Ku 3aBOOBXKU d.

Mobynosa
1. Nobynyemo Bigpizok b—a.
2. Mobyayemo TpuKYTHMK ECD 3a Tpboma CTOpPOHamu

(EC=c, CD=d, ED=b-a).
3. Mobynyemo NpomiHb, AKMUIA MPOXOAUTb Yepe3 Touky C

i napanenbHuit DE. Mpwn ubomy nobyaoBaHMIn NPOMiHb

i npomiHb DE matoTb nexatu no oguH 6ik Big npamoi CD.
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138.
139.

140.

141.
142.

143.

144.

145.

46

& 4. Ha npomeni DE Big Toukmn E Bigknagemo Bigpisok EA=a,
Ha npomeHi 3 noyatkom C — Bigpi3ok CB=a.
5. Cnonyunmo Toukm A i B.
[oBeneHHA
3a nobyposoto BC||AD, BC=AE=a, otxe, ABCE —
napanenorpam 3a o3Hakoto. 3siacn AB=CE =c . Kpim TOrO,
AD=a+b-a=b, CD=d.0mxe, ABCD — wyKaHa Tpaneuis.
[ocnigeHHsA
3afjaya Ma€ €AMHUIA PO3B'A30K, AKWO 4ucna b-a,
C i d 3ap0BONBHAIOTL TEOPEMY MPO HEPIBHICTb TPUKYTHMKA.

3anumaxHa i 3a0adi
YcHi Bnpasu

Yy MOKYTh OCHOBM Tpallellii mopiBHIOBATU ofgHa omHin? HYomy?

Yu MOKYTH OyTH PiBHUMU:

a) cycimHi KyTu Tpamerrii;

0) TpOTUJIEKHI KyTU Tpamerii?

Yu 000B’A3K0BO KYTH Tpalellii, mpuaerai 1o 6iabIlol OCHOBH, € TOCTPH-
mu? HaBemiTs nmpuxjaamm.

Yu moxke piBHOOGIUHA Tparmerid 6yTH IPAMOKYTHOO?

Yu Moske BUCOTa Tpamellii 0yTu 6ijbInoio 3a 6iUHy CTOPOHY; HOPiBHIOBA-
™1 GiUHii cTOPOHi?

Hiaronaui tpamerii ABCD (ADllBC) mepeTuHaTheAa B Toulri O.

a) Yu moxxe TpukyTHUK AOD nopiBHioBaTH TpuKyTHUKY BOC?

6) Yu moxe TpukyTHUK AOB mopiBHioBaTH TpuUKyTHUKY DOC?

Yu MoiKe TOUKA MEepeTHUHY JiaroHajeil Tpamerlii OyTH cepearHOI KO-
HOI 3 HUX; ofHiel 3 Hux?

lpadiuHi BNnpasmn

Haxpecaite mapanemorpam ABCD i mposexits y Hbomy Bucotry CH
TaK, 1100 yrBopuaacs tpamenia ABCH .

a) Busuaure Bupg Tpamernii ABCH.

0) Yu e BucoToro Tpamelrii 6yab-aKa BucoTa mapaJjesorpama? Hasemits
KOHTPIIPUKJIAL.



§ 5. Tpaneuis

146.

147.

148.

149.

150.

151.

152.

Haxpecnits piBHOOeapenuit TpukyTHUK AMD 3 ocuoBoio AD. ITosHau-
Te Ha cTopoHi AM Touky B i mpoBeniTh uepes Hei mpaAMY, Iapajeib-
Hy AD. Ilosnaute Touky C — TOUKY IIepeTHHY Iiiei mpsamoi 3i cTopo-
"o MD.

a) Busmaute Buj Tpamenii ABCD.

0) IlpoBeniTey miaromasi Tpamerii. BumipaiiTe i mopiBHS#iTE X m0OB-
JKUHH.

MucbmoBi Bnpasn

PiBeHb A

3HalgiTL HEeBigOMi KyTH:

a) tpamnerii ABCD 3 ocuoBamu AD i BC, skipo £ A=40°, £D=505%
0) piBHOOGIuHOI Tparerrii, oguH i3 KyTiB AKOi mopiBHIOE 58°;

B) MPSIMOKYTHOI Tparmelii, Ha#i6iabIuii KyT AKOI yTpuui OinbIuii 3a
HaNMEHIITUHA KYT.

3HaliTL HEBiOMi KyTH:

a) piBHOOIUHOI Tpamerrii, y AKifi BcoTa, IpOBefeHa 3 BePIIUHU TYIIOT'O
KyTa, YTBOPIOE 3 OiUHOI0 CTOPOHOIO KyT 22°;

0) TpAMOKYTHOI Tpatmellii, Ky mAiaroHajb, IpoBelieHa 3 BEPIINHYU TYIIOT'O
KyTa, OiIUTh Ha ABA PiBHOOEAPEHI IPAMOKYTHI TPUKYTHUKH.

Y piBHOOiuHill Tpamelil BrcoTa, IPOBeJeHAa 3 BEPIIUHU TYIIOrO KyTa,
IiMuTh GiIBITY OCHOBY Ha BiApisku 3aBaoB:kKu 6 cMm i 30 cMm. S3HaiigiTs
MEHIITy OCHOBY Tpalerrii.

MeHnria ocHoBa piBHOOIUHOI Tpamnertii gopiBHioe 10 cM. 3HAWAITE GiabITY
OCHOBY TpaItellii, AKIO BMCOTAa, IPOBeAeHA 3 BEPIINHU TYIIOr0 KyTa,
minmuTh ii Ha Bigpisku, ogUH i3 SKMX JOPiBHIOE 3 CM.

HoBemiTh, 10 cymMa MPOTUIEKHUX KYTiB piBHOGIUHOI Tpamerii mopis-
uioe 180°.

PiseHb b

SHAUTITL KyTH:

a) piBHOOIUHOI Tpamer(ii, SKIO Pi3HUIA ABOX Ii MPOTHUIEKHUX KYTiB
mopiBaIoe 80°;

0) IpAMOKYTHOI Tpamelii, y AKiiff miaroHaJb € OiCEKTPHCOIO TYIIOTO
KyTa i yTBOPIOE 3 MEHIIIOK 0iYHOI0 CTOPOHOI0 KyT 35°.
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153.

154.

155.

156.

157.

158.

159.

160.

161.

SHAUTITL KyTH:

a) IPAMOKYTHOI Tpamerii, AKI0 BigHOIIIeHHA HabijbItoro i HaiiMen-
III0T0 3 HUX JOPiBHIOE 3:2;

0) piBHOOiIUHOI Tparer(ii, MeHIIIa OCHOBA SIKOi JOpiBHIOE GiuHil cTOpOHi
i BABiui MeHIIa 3a OiJIBIITY OCHOBY.

¥V rpamnerntii ABCD uepe3 Bepiuuy B mpoBeieHo
npamy BK , mapasenbHy cTopoHi CD (puc. 46).
a) Hosenmits, mo KBCD — mapaJesorpam.

0) 3HaligiTh MEPUMETP TpaImelii, SKII0

BC=4 cm, P, 5 =11cMm.

Y piBHOOiuHiNl Tpamenii cepegmua 6iabIImol
OCHOBWU CIIOJIYUeHa 3 BePIIMHAMY MEHIIIOI OCHO- PuC. 46

Bu. IIpu boMy yTBOPMJINCA TPU PiBHOCTOPOHHI

TPUKYTHUKU. SHAHIITD:

a) KyTH Tpamelii;

0) mepuMeTp Tpamellii, AKIIO IepPUMeTpP OTHOTO TPUKYTHUKA TOPiB-
HIoe 12 M.

Hiaronans piBHOOIUHOI Tpamerii mimuThk HaBIiJa ii rocTpuit KyT, KMt
mopiBuioe 60°. 3maiigiTh mepuMeTp Tpamelii, AKIIO i MeHIIa OCHOBA
mopiBHIoE 15 cM.

HiaroHasb piBHOGIUHOI Tpamenii AiuTh HaBHOiJ il Tynuit KyT. S3HAKTITD
ImepuMeTp Tparmerrii, Ao ii ocHOBM AOpiBHIOOTE 5 ¢cM i 10 cm.
HoBexiTp, mo 6icekTpucu KyTiB Tparelii, Ipuieraux a0 6i4Hoi CTOPOHH,
MepPIeHANKYIAPHI.

IloGymyiiTe:

a) mapaJieJiorpaM 3a JBOMa CTOPOHAMU ¥ J[iarOHAJLIIIO;

0) poM06 3a CTOPOHOIO i MiaroHAJIIIO;

B) piBHOOIUHY Tparelifo 3a GiJIbIIIOI0 OCHOBOIO, OIUHOIO CTOPOHOIO i To-
CTPUM KYTOM.

IloGymyiiTe:

a) poM0b 3a KyTOM i miarOHAJIIIO, IPOTHUJIEKHOIO IbOMY KYTY;

0) IPIMOKYTHUK 3a AiarOHAJIII0 i KyTOM MiK miaroHaaamu;

B) MPAMOKYTHY TPAIEIil0 3a MEHIIIOI0 OCHOBOIO, OiJIBIIIOI OiUHOI CTO-
POHOIO i GiJIbIIOI0 JiaroHaJIIIO.

B C

PiBeHb B
IiaroHayb OifuTh piBHOOIUHY Tpalellilo Ha ABa PiBHOOEIpPEHi TPUKYT-
HUKU. 3HAUAITh KyTH Tpamelii.
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162.

163

164

165.

166.

(&)

167.

168.

HoB:KuHU GiYHUX CTOPiH Tpatmellii JOpiBHIOIOTh 24, a JOBKUHU OCHOB —
7a i 9a. 3HaiigiTh KyTH Tpamerrii.

(onopHa). Miazonani pienobiunoi mpaneuii pieui, i Hasnaku: aKuwo Oia-
20naai mpaneyii pieHi, mo 6oHa piéHoOiuHA. [loBeIiTh.

(onopHa). liazonani pienobiuHoi mpaneuii ymeopwwms 3 ii 0CHOB0H0 pis-
Hi Kymu, i Haénaxu: aKuwo diazonaui mpaneyii ymeopowms 3 ii 0CHOB010
pieHi kKymu, mo mpaneyisa piénobiuna. JJoBeniTs.

IloGymyiiTe:

a) mapaJiejlorpaM 3a CTOPOHOI0, AiaTOHAJLII0 i KYyTOM, IMPOTHJIEKHUM
Ii# mgiaromaJri;

0) poMb6 3a BHCOTOIO i AiaroHAJIIIO;

B) Tpamellilo 3a OCHOBaAMMU i JiaroHaJIsaMu’.

IloGymyiiTe:

a) IPAMOKYTHUK 3a JiaroOHAJLIIO # IIe-
puMeTpoMm;

0) poM6 3a BHCOTOIO i TOCTPUM KyTOM;
B) piBHOOIUHY Tpameliro 3a pisHu-
1IeI0 OCHOB, 0iUHOI0 CTOPOHOIO i fIia-
TOHAJLIIO.

NoBTOpeHHA nepen BMBYEHHAM §6

TeopeTuyHnn matepian

¢ O3HaKWU I1apaJjieJIbHUX IIPAMUX; 7 knac, § 14 15]
b ’

e BJIACTHMBOCTI IIapaJjieJIbHUX IIPpAMUX.

3apaui

Touku D, E i F — cepenunu cropii AB, BC i AC piBHOCTOPOHHBLOT'O
rpukyTHuKa ABC BigmoBiguo. [oBeniTs, 1m0 yoTupukyTHUK ADEF —
pom6. Hasgire immri pomOu, TphOMa BepIInHAMU SKUX € Touku D, E
iF.

Bigpisku AD i CE — piBHi Bucotu Tpukytauka ABC. [loBexmiTs, 110
TpukyTHUK DBE piBHOOEZpEHMIL.
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MNoropenos Onekcin Bacunbosny
(1919-2002)

Y 80-x poKax MHUHYJIOI'O CTOJITTA AMepUKaHChKE
MaTeMaTHYHe TOBAPHCTBO BUIIYCTUJIO CepPil0 KHUIKOK ITiJ
3arajbHOI0 Ha3Bow «BumarHi maremaruxu XX CTOJITTS».
Ilig Homepom 4 BUHIIIIOB TOM i3 MOHOTrpadieio XapKiBCBKO-
ro Buenoro Onexcia BacuaboBuua IToropemosa. Ha obOkia-
IWHII BUJAHHA IIig ftoro ¢hororpadicro B CTUCIIA aHOTAIil
BUeHUI OyB Has3BaHUM «HAWOLIBIIINM reoMeTpoM XX CTO-
JITTS».

CropaBpi, rosioBHOIO cpaBoio KuTTA Onekcis BacunboBuua Oyia reo-
meTpis. Moro mparii oXOILIIOOTs HAMIIMPIINI JiamasoH: BiJ IifpydHUKIB
IJIS IIKOJIAPIB i CTyAeHTiB [0 poliT i3 HAACKJIATHUX IMUTAHb TEOPETUYHOI
Ta MPUKJIQJHOI MaTeMaTUKM, PO3Pax0BaHMX Ha BYy3bKe KO0JIO (haXiBIIiB.

IkinpHME migpyuyHuK 3 reometpil IloropesoBa MosxkHA CMiMBO Ha-
3BaTH PEBOJIOIIAHNM, ajKe B HbOMY Oyja 3alouyaTKOBaHA CTHUCJA i IPO-
30pa cucTeMa akcioM. 3 TOro uacy aKkcioMaTMUHUH MigXin y BUBUYEHHi reo-
MeTpil — HeBig’eMHA CKJIAJ0BA PO3BUTKY HAYKOBOTO MUCJIEHHS ITKOJAPIB.
ITligpyunuk Onekcia BacuiboBuua 3i miKijabHOI reomMeTpii BUTpuMaB OiTbIm
mixk 20 Bugaus!

Ounexciii Bacuabosuu Iloropeios, mpoMIIOBINY IIJIAX Bif] IePeMOKILI
MiCchbKOI MaTeMaTHYHOI oJiMmIiafy AJA IIKOJIAPIB 0 akameMmika Axagemil
HayK YKpaiuwm, Ie 3a »KUTTA OyB BU3HAHUI redieM. AJje BiH OYB HaA3BU-
YalHO CKPOMHOIO JIIOAMHOMI. SIK 3raayioTh HOro Cy4acHUKY, BiH HiKoJIU Hi
3a AKMX 00OCTaBUH He JeMOHCTPYBAB CBOIO IepeBary Haj iHmumu. Matike
BCE CBOE JKUTTS BUEHMU IIPAIIIOBAB y XapKOBi, KepyBaB Kadeapoio Ieo-
meTpil B XapKiBChbKOMY Jlep:KaBHOMY YVHiBepCHUTETi Ta BiAAijioM reomeTpil
y GisUKO-TeXHIYHOMY iHCTUTYTi HUBBKUX TeMIepaTyp. ¥ IMaM’saTh IPo aKa-
memixa O. B. IToropenoBa Ha OyAiBJIAX X BCECBITHROBIZOMUX HAYKOBHUX
IIEHTPiB BCTAHOBJIEHO MeMopiasbHi momku. OxHill 38 ayquTopiii Marema-
TUYHOTO (PaKyabTeTy XapKiBChKOTO HAIIOHAJBHOTO YHiBEpCUTETY iMeHi
B. H. Kapasina npucsoeno im’s Onexcis Bacunsouua Iloropesosa.



§6 Teopema daneca.

CepedHi NiHii MpUuKymHuka

I mpaneyii
6.1. Teopema Paneca

Ina momanbIioro BUBUEHHS BJIACTUBOCTEN Tpaiie-
Imii moBemeMO BaiKJIUBY TEOPEMY.

Teopema (Daneca)

MNapanenbHi NpAmI, AKi NnepeTnHaloTb CTOPOHU KyTa i Bif-
TMHAIOTb Ha OfHIN i3 HUX PiBHI BiAPi3KK, BIATUHAKOTb PiB-
Hi BiAPI3KM i Ha iHWIN CTOPOHI.

JoBepeHHsA

O Hexait A, A,, A, — TOYKH IIEePETHUHY
mapajeJbHUX IPIMHUX 3 OJHi€I0 31 CTOPiH ZAHOTO Ky-
Ta, a B), B,, B; — BIANOBiAHI TOYKM IEPETUHY IUX
IPAMUX 3 iHIIOI CTOPOHOI KyTa. JloBememo, 1110 KoJu
A A, =AA,;, o BB, =B,B, (puc. 47).

IIpoBesemo uepes Touxky B, npamy CD, mapa-
nenpHy A A, (puc. 48). Horupukyrauku A,A CB,
i A;A,B,D — mapaJiesorpaMu 3a o3HaueHHAM. Toxi
AA,=CB,, A,A,=B,D, a ockinbku A /A, =A,A,;, 10
CB,=B,D.

Posrnamemo tpukyrauku B/ B,C i B;B,D.
YV vux CB,=B,D 3a posemenum, £1=22 gk Bep-
TUKaJbHi, a £3=/4 AK BHYTPiIllHI PisHOCTOPOHHI
IpH NapaJjelbHUX npamMux A B, i A;B; rta ciuniit CD.
Omxe, AB,B,C=AB,B,D 3a IpyTroio 03HAKOIO, 3BigKHT
B B, =B,B,.

Teopemy nosegeno. M

3a3HauuMo, II[0 B YMOBi JaHOI TeopeMM 3aMiCTh
CTOPiH KyTa MOKHa PO3IJIANATU IBi MOBiJbHI mpaAMmi,
ToMy Teopema Pajeca mMoxKe (OPMYJIOBATUCH i TaK:

Puc. 47. Teopema
dajeca

Puc. 48. lo noBeneHHA
Teopemu Pajeca
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A B! B] B

Puc. 49. Tlomin Bimpiska
Ha PiBHI yacTUHHI

D
\
@)

Puc. 50. Cepenusa
JIIHIA TPUKYTHUKA

52

napanenbHi NpAMi, AKI NepeTuHalTb ABi AaHi NpAMI
i BIgTUHAOTb HAa OAHIN i3 HMX PIBHI Bigpi3Kn, BIATUHAOTb
PiBHI Bigpi3KW i Ha iHWIN npamin.

3ajava
MoninitTb paHM BiAPI3OK Ha N PIBHUX YaCTWH.

Po3B'a3aHHA

Po3g'axeMo 3apady gna n=3, To6TO NoginMmMo paHui Bia-
pi3ok AB Ha Tpw piBHI YacTuHM (puc. 49).

Ona uyboro npoBefemo 3 TOUKM A [OBINbHUI MPOMIHDb,
He JOMOBHANbHUI [0 NpomeHAa AB, i BifKnagemo Ha HboMy
pigHi Bigpiskn AC,, CC, i C,C,. Nposegemo npamy C,B
i napanenbHi in npami yepes toukn C, i C,. 3a Teopemoio
Maneca ui npami ginATb Bigpi3ok AB Ha TpW piBHI YaCTUHN.

AHanoriyHo MoXHa NOAINUTM AOBINbHWIA BiAPI3OK Ha Gyab-
AKY KiNbKiCTb PIBHUX YaCTUH.

IlomymaiiTe, AK MOXKe 3acTocyBaTu Teopemy DaJre-
ca y CBOIll MpaKTUUHINA AiAJBHOCTI apxXiTeKTop.

6.2. CepedHs NiHiIA MpPUKymMHuKa

Teopema Pajeca momomMarae JOCTITUTH Ie OTHY
BU3HAUHY JIiHil0 B TPUKYTHUKY.

O3HaueHHA

CepeHbOW NIHIEW TPUKYTHMKA HA3UBAETbCA BIfpPI30K,
WO CrofyyaEe cepednHn ABOX NOro CTOPIH.

Ha puc. 50, a Bigpisok DE — cepenHs JiHiS Tpu-
KyTauka ABC. Y Oyab-AKOMY TPUKYTHHUKY MOXKHA IIPO-
BecTU TpHU cepenHi ainii (puc. 50, 6).



§ 6. Teopema Maneca. CepedHi NiHil TPUKYTHMKA | TpaneLi

Teopema (BnacTuBicTb cepeaHbOi NiHiT TPNKYTHUKA)

CepegfHa niHiA TPUKYTHMKA napanenbHa OAHIN i3 Noro
CTOPIH | JOPIBHIOE NOMOBUHI L€l CTOPOHMN.

JoBeneHHA

[0 Hexait DE — cepexnns ninia TpukytHuka ABC
(puc. 51). HoBememo cmouatky, 1o DE || AC. IIpoBememo
yepe3 TOUKy D mpamy, mapajienbay AC.

3a Teopemoro Pajieca BoHA mepeTHe Bigpisox BC

B Horo cepefuni, To6To micrurume Bigpisok DE. Orxe,
DE || AC.

IIpoBememo Temep cepennto Jginito EF . 3a 1mioii-
HO IOBeJeHMM BOoHAa OyJe mapaJjieJibHA CTOpPOHI AB.
YorupukyTauk ADEF 3 monapHo IapajeJbHUMHU CTO-
poHAMU 3a O3HAUEHHSAM € IIapaJjejorpaMoM, 3BiJKu
DE = AF. A ockinpku Touka F — cepemura AC, To

DE:%AC.

Teopemy mosezexo. M

OnopHa 3agayva (Teopema BapiHbioOHa)
CepepuHn CTOPIH YOTMPUKYTHMKA € BepLUMHaMK napa-
nenorpama. [loegitb.

Po3B'A3aHHSA

Hexan toukmn K, L, M, N — cepefiHy CTOPiH YOTUPUKYT-
Huka ABCD (puc. 52). Mpoeepemo giaroHanb BD. Bigpiskn KN
i ML — cepegHi ninii TpukyTHKKiB ABD i CBD BignosigHo.
3a BNacTMBICTIO cepefHbOl NiHiT TPUKYTHKa BOHW Napanesib-
Hi cTopoHi BD i gopiBHIOOTL TT MONOBKHI, TOGTO MapanesbHi
1 piBHI Mi>k coboto. Toai 3a 03HaKOW Napanenorpama 4oTu-
pUKYTHUK KLMN — napanenorpam.

D E

A F c

Puc. 51. lo moBeneHHA
BJIACTUBOCTI
cepenHbol JiHil
TPUKYTHUKA

Puc. 52. Cepenuau
CTOPiH YOTUPUKYTHU-
Ka ABCD — Bepuiu-
HU TIapaJjejorpaMma
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Puc. 53. Cepenusa
JiHiA Tpamerii
B C
E F
2
4
A D G

Puc. 54. Jlo moBeneHHA
BJIACTHBOCTi cepej-
HBOI JiHil Tpamenii
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6.3. CepedHs NiHia mpaneuii

O3HaueHHA

CepefHboto niHield TpaneLil Ha3MBAETbCA BifpPI30K, LIO
Cnonyyae cepeuHmn 6iuHMX CTOpiH Tpanedii.

Ha puc. 53 Biapisok EF — cepenHs JiiHiA Tparte-
mii ABCD.

Teopema (BnacTuBicTb cepeaHbOI NiHil Tpaneuii)

CepepHA niHia Tpanewil napanenbHa OCHOBaM i JopiB-
HIO€E iX MiBCYMi.

JoBepneHHsA

[0 Hexait EF — cepenusa Jinis tpanenii ABCD
3 ocaoBamu AD i BC (puc. 54). IIpoBegemo npsamy BF
i mosHaumMo Touky G — TOUKY HepeTuHy npsamux BF
i AD. Posrnauemo TpukyTHuku BFC i GFD. Y Hux
FC=FD, ockinbku F— cepenuna CD, £1=/2 axr
BEepPTUKAJNbHI, a /3 =/4 K BHYTPIIHI PisHOCTOPOHHI
mpu napayenbHux npamux BC i AD ra ciuniit CD. Ot-
e, ABFC=/AGFD 3a [pyroio O03HAKOIO, 3BiIKN
BF = FG. Togi 3a osmauenusam EF — cepemusa Jidis
TpukyTHuUKa ABG . 3a BIACTUBICTIO cepeuboi JiHil Tpu-
kyruuka EF || AG, tomy EF||AD i EF || BC. Kpim To-
ro, 3 JOBeJeHOI PiBHOCTI TPUKYTHUKIB BUILIWBAE, IO
BC=DG, sBinku AG=AD+DG=AD+ BC. 3a Bia-

CTUBiCTIO cepenHboi JiHii TpukyTHuUKa EF =—AG=
2

= é(AD + BC). Teopemy noseneso. M

3apava
Yepes ToUKM, AKI AinATb BiuHY CTOPOHY Tpanewii Ha Tpu
PiBHi YaCTUHW, NPOBEAEHO NMPAMI, NapanenbHi OCHOBaM Tpa-
newii. 3HaNAITb JOBXMHW BiAPI3KiB LUX NPAMUX, WO MiCTATb-
CA BCepefuHi Tpaneuii, AKWO i1 OCHOBN AOPIBHIOWTb 2 M
i5m.
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Po3Bs'Aa3aHHA

Hexain y Tpaneuii ABCD AD|BC, AA=AA =AB
(puc. 55). 3a Teopemoto Qaneca napanenbHi NpPAMI, Wo npo-
XOAATb yepe3 Toukn A i A,, BiiTWHaOTb Ha GiuHIN cTopo-
Hi CD pisHi Bigpi3ku, T06T0 DD, =D,D, =D,C. Tofi 3a 03Ha-
yeHHAM A D, — cepepnHsa nidia Tpaneuii AA,D,D, A,D, — ce-
penHa nidia Tpanewii ABCD,. Hexan AD,=x m, AD,=y wm.
3a BNaCTMBICTIO CepeAHbOI NiHiT Tpanewii Maemo cuctemy:

_Y*s Puc. 55
5 " [2x—y=5, [x=4,

_x+2  |2y—-x=2; |y=3.
2 I

BignoBigb: 3 Mi 4 m.

3anumaHHa i 3a0a4i

YcHi Bnpasu

169. Bigpisok DE — cepenus Jjinis tpukytauka ABC (puc. 50, a).
a) Busmaute Buj uotupuxkytHuka ADEC.
0) HasBiTs MeniaHy TPUKYTHUKA, IO BUXOAUTH i3 BepiiumHu A.

170. Yu moxke cepemus JiHiA TPUKYTHUKA OYTH IEePIeHINKYIIPHOIO IO H0ro
CTOPOHI; IO ABOX HMOro cTopiu?

171, Yu MOKyTh cepenHi JiHil TPUKYTHUKA AopiBHIoBaTH 3 M, 4 cM i 10 cm?
Yomy?

172. ¥V tpurkytuury ABC mposeneHo cepenuio Jginito DE, mapasenbHy cTo-
pori AC. VY saxomy Bigmomenui nmpsama DE ginuts memiamy BM ;
Bucotry BH ?

173. Cepeguuu oCHOB Tparelii cmosydeHi Bimpiskom. Uu € BiH cepeqHBOIO
JiHiero Tpamerii?

174. Yu moske cepenHs JiHig Tpamerii OyTu MeHIOI 3a o0uAaBi ii oCcHOBU;
ITOPiBHIOBATH ONHIiN 3 OCHOB?

175. Ym mo:ke cepegHs JiHia Tpamellii MPOXOAWUTH Uepe3 TOUKY IEePEeTHHY
miaromaieit? Yomy?
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176.

177.

178.

179.

180.

MpadiuHi BNpaBwm

Haxpecaite TpukyTauxk ABC. Ilosnaure Ha cTOopoHi AB TOukH A, A,
i A, rak, mo0 BOHHU Ainnau Biapisok AB Ha 4oTHpU piBHi 4acTHHH.
IIpoBexiTh uepes i TOYKY MpaAMi, mapaJeabHi ctopori AC, i mosHauTe
TOYKH 1X IepeTuny 3i croponoro BC C;, C, i C; BianosigHo.

a) BuwmipsaiiTe i nopisHAliTe AOBXKUHM BiApisKiB, Ha aAKi Touku C,, C,
i C; minare cropory BC.

0) BuginiTh uepBOHMM KOJHOPOM cepemHIo JiHilo TpukyTHuKa ABC.
B) Buzinite curiM KoabopoM cepepHio giHiro Tpamenii AA,C,C.
Haxpecaits Tpukytauk ABC. Ilosuaute touku D, E i F — cepenuHu
cropin AB, BC i AC Bigmosigmo. CosydiTh mo3HAUEHi TOUKH.

a) Busmaure Bupm wotTupurytHuka ADEF .

0) Busmaure Bupg wotTupurkytauka ADEC.

B) HasBiTh yci TpuKyTHUKHU, 10 AOPiBHIOOTL TPpUKyTHUKY DEF . 3a-
IUIITTh BiAHIOBiAHI PiBHOCTI.

MucbmoBi BNpaBn

PiBeHb A
3a JaHUMU PHCYHKa 56 3HAUmiTHL X, GKIo al|b.

Puc. 56

Yepes cepeauny D croponu AB tpuxkyTtHuka ABC mpoBeeHO IPAMY,
aka mapaseabia AC i mepetmrae cropony BC B Touni E. 3HaimiTh
BC, akmo BE =8 cwm.

CTOpoHU TPUKYTHUKA AOPiBHIOIOTH 12 ¢M, 16 cm i 20 cm. 3HaAgiTEH CTO-
POHU TPUKYTHUKA, BEPIIMHAMHU SKOTO € CePEeJUHU CTOPiH JAHOTO TPH-
KYTHHUKA.
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181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

CepenHsa JiHiAg piBHOCTOPOHHLOI'O TPUKYTHUKA HOPiBHIOE 3,5 cM. SHA-
IiTh IIepuMeTp TPUKYTHUKA.

HoBexits, 110 cepenHi JiHil TPUKyTHUKA OiIATH HOro Ha YOTHUPH pPiBHI
TPUKYTHUKH.

CepenHsa JiHiA TPUKYTHUKA BiATHMHAE BiJ HBOT'O Tpalelliio 3 OiuHUMU
cTopoHaMu 3 M 1 4 M i MEHIIIOI0 OCHOBOIO 5 M. SHAUIITL IEPUMETD TPU-
KYTHHUKA.

Hiaromasi 4oTUPUKYTHUKA MOPiBHIOIOTL 18 cM i 22 cm. 3HaiigiTh me-
puUMeTp IapaJiejiorpaMa, BepIIMHAMU AKOT'0 € CePeNUHU CTOPIiH JaHOTO
YOTUPUKYTHUKA.

SHaITE:

a) cepeJHIO JiHiI0 Tpamelii 3 ocHoBamMu 8 cMm i 12 cwm;

0) ocHOBU Tpamerii, y aKi#i miaroHasb IiaUTH cepeaHIO JIiHiI0 Ha Bif-
pisKu 3aBIOBKKU 3 ¢M i 4 cM.

SHalgiTE:

a) cepemHIO JiHilo piBHOOIUHOI Tpamerrii i3 6iuHOI0 CTOPOHOIO 5 cM i ITe-
pumerpom 26 cwm;

0) ocHOBU Tpamelii, SKIIO OfHA 3 HUX OijbIlla 3a iHmTy Ha 6 cm, a ce-
penusa JiHig Tpamelii JopiBHIOE 5 cM.

HoBemiTs, 10 cepeguHU CTOPiH poMOa € BepIIMHAMU MPIMOKYTHHUKA.
HoBemiTs, 110 cepeIUHN CTOPIiH NIPAMOKYTHUKA € BEPITMHAMHU poMoOa.

PiBeHb b

IIpsama, gKa mapajeJbHA OCHOBiI piBHOOEAPEHOI0 TPUKYTHUKA i IPOXO-
IUTh Uepes cepeaurHy 6iuHOI CTOPOHM, BiATUHAE BijJi JaHOTO TPUKYTHUKA
Tpamneriro. 3HaUAITh i1 mepuMeTp, AKIO HEPUMETP AAHOTO TPUKYTHHUKA
mopiBHIOE 26 cM, a OCHOBA BiTHOCUTBHCA IO OiUHOI CTOPOHU AK 5:4.

Cepenni JgiHil TPUKYTHUKA BiZHOCATHCA AK
4:5:6. 3HANIITL CTOPOHU TPUKYTHUKA, K-
110 ¥oro mepuMeTp AopiBHIOE 60 cM.
IIpamoainifina Tpaca AiauTh HABIILJI Bin-
cTaHb Mik OyauHKamMu A i B Ta BigcTaHb
mixk oynuakamvu B i C. oBexiTs, 1110 11i Tpu
OyauHKM piBHOBimmaJseHi Bifg 1iel Tpacu.
HoBeniTe, 1110 cepeguHM CTOPiH PiBHOGIUHOI
Tparmelii € BepIInHEaMu pomoa.
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193.

194.

195.

196.

197.

198.

199.

200.
201.

202.

fAx mobymyBaTu TPUKYTHUK, SKIIIO 3aJaHO cepe-
IVUHU Horo cTopim?

dAx poaspisatTu TPUKYTHUK Ha JBi YaCTUHU TakK,
1100 i3 HuX MOXKHA 0YyJIO CKJIACTU IapaJjejorpam?
IIpamMorkyTHa Tpamernia AiauUThCA AiaroHAJIIIO
Ha PiBHOCTOPOHHIY TPUKYTHUK 31 CTOPOHOIO @
i IPAMOKYTHUII TPUKYTHUK. SHAWUTITH CEPEIHIO
JiHifo Tparmerrii.

Kiumi giamerpa KoJia BigmaJieHi Bif JOTHUHOI IO
mboro xoja Ha 14 cm i 20 cMm. 3HaligiTs giaMeTp
KoJIa.

Touku A i B jexarsb o oguH 6iK Big mpsamoi [
i Bigmauseni Big mei Ha 7 cm i 11 cM BifmoBigHO.
3ualgiTe BifcTaub Bim cepemuum Bimpiska AB
o mpsAMoi L.

Biuny cTopoHy piBHOOEAPEHOTO TPUKYTHUKA MOLiIEHO HAa YOTHUPU PiBHI
yacTuHU. Uepe3 TOUKU IIOAiJy HIPOBENEeHO IIPAMi, mapaJjejbHi OCHOBIi
TPUKYTHUKA. SHAUAITh BiIPi3KU ITUX MPAMUX, 110 MiCTATHCA BCepeanHi
TPUKYTHUKA, AKIIO Or0 OCHOBA JOpiBHIOE 12 cM.

PiseHb B

Touku M i N — cepegunu ctopin BC i AD mapaimenorpama ABCD.
Hosenith, 1m0 mpami AM i CN pginartb giaromanas BD ma Tpu piBHI
YaCTUHU.

IlogimiTe mamuii BigpisoK y BigHOIIeHHI 3: 2.

HoBeniTh, 1110 BiIpidoK, AKUI CIIOJYYa€e CEPeINHU AiaroHAJEHd Tpamelrii,
nmapaJjeabHUil OCHOBAM Tparelii i JopiBHIoe ix miBpisHuiri. Po3p’sxirTs
sdagauy 197 sa ymoBu, 110 Touku A i B JexaTh 1o pisHi O0KU Big mps-
Mol .

Cepenuna 06iuHOi CTOPOHM PiBHOGIUHOI Tpa- B ¢
merrii 3 ocHoBaMu a i b (a < b) CIIoJTyueHa
3 ocHOBOIO ii Bucotu (puc. 57). IloBexmiTsb, M N
1110:
b-a A L D
a) HD= ; H
2
a+b Puc. 57

6) AH=MN==">.



§ 6. Teopema Maneca. CepedHi MiHil TPUKYTHUKa | Tpanewii

203.

204.

(&)

205.

206.

Y piBHOOGIUHIil Tpamerii miaroHajb 3aBIOBIK-
K1 4 cM yTBOPIOE 3 OCHOBOIO KyT 60°. 3HaWIITD
cepenHIO JiHii0 Tparmerrii.

a) ¥V tpuxkytauky ABC KoOXHY 3 GiUHUX CTO-
piz AB i BC poszijsieHO Ha m PiBHUX YaCTUH
(puc. 58). IloBemiTh, 110 BiAPis3KHU, AKi cIOJy-
YalOTh BiJIOBiAHI TOUKMW MOAiNy, IapaJjebHi
MixK coboro i mapaJsenbHi cTopori AC.

0) ChopmymoiiTe i OBemiThL aHAJOTiUHE TBEP-
IKeHHSA JJId Tpalelii.

B) ChopmynmoiiTe TBepIKeHHsS, oOepHeHe
Io Teopemu PaJieca, i CIpocTyiTe MOro 3a mo-
TIOMOT'0}0 KOHTPIIPUKJIALY.

MoBTOpeHHs nepen BMBYEHHAM §7

TeopeTnyHnn martepian

Puc. 58

® BOBHIIMHIA KyT TPUKYTHUKA; ( 7 knac, § 19 22]

® KOJO;
® KO0JIO, OIIMCAaHEe HABKOJO TPUKYTHUKA;

® TreoMeTPUYHE MiCIle TOUOK.

3apaui

[ 7 Kiac, 1.16.3, 23.1)

Yepes BepITUHY PiBHOCTOPOHHBLOTO TPUKYTHHUKA, BIIMCAHOTO B KOJIO,
IIPOBEIEHO IPAMY, ITapaJjelbHy #Horo cropoHi. IloBexiTs, 1o 1ma mpama

€ JOTUYHOIO JO KOJIa.

30BHIIIHIN KYT piBHOOEAPEHOTO TPUKYTHUKA HopiBHIOE 80°. 3HAUIITH

KYTH TPUKYTHUKA.
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&7 | Bnucani kymu

360°— o

Puc. 59.
Kyru ma miommusi

7.1. TpadycHa mipa Oyau

Y cbOMOMY KJaci BUBUEHHS BJIACTHUBOCTEH TpPU-
KYTHUKIB 3aBepIITyBaJIOCS PO3TVISIOM OIMCAHOIO i BIU-
CaHOTO Kij. Aje mepen TUM SAK POSIVISHYTH OIMCAHE
i BOMcaHe Koja IJs YOTUPUKYTHUKA, HAM HEO0OXigHO
3YNUHUTHUCS Ha AOZATKOBUX BJIACTMBOCTAX KYTiB.

Mo mporo uacy posridgajucs JUIle KyTH, Ipa-
oycHa Mipa aKux He mepesuinysasa 180°. Posmupumo
MIOHATTA KYTa, BBIBIIU MO PO3IJIAAY Pa3oM i3 caMUM
KyTOM YaCTHMHU, Ha SAKi BiH JiJIUTH IJIOIIUHY.

Ha puc. 59 Kyt (ab) IiTUTH TJIOIUHY Ha JBi ua-
CTUHH, KOYKHA 3 SKUX HA3MBAETHCSA IIJIOCKUM KYTOM.
Ixmi rpagycHi mipu mopismOIOTE O i (360°—C01).

3acTocyeMO MOHATTS IJIOCKOTO KyTa JJIA O3HAYEH-
Hs IIEHTPAJbHOT'O KyTa B KOJi.

O3HayeHHA

LieHTpanbHUM KyTOM Y KOJi HAa3MBAETbCA MAOCKUN KyT
3 BEPLMHOI B LIEHTPI Kona.

Ha puc. 60, a, 6 cTopoHU KyTa 3 BEePIINHOIO B IIeH-
Tpi Koma O mepeTWHAIOTH JaHe KOJ0 B Toukax A i B.
IIpu 1LOMY YTBOPIOIOTHCA IBi Ayru, OOHA 3 AKUX MEH-
Ia Bifg miBKoJia (Ha Hill mosHaueHa mpoMiskHA Touka L,
puc. 60, a), a inma — 6isbIa 3a mMiBKOJO (Ha Hill mo3HA-
yeHa mpoMiskHa Touxka M, puc. 60, 0).

s Toro mob6 YTOUHUTH, AKUHA 3 ABOX IIJIOCKUX
KyTiB 3i croponamu OA i OB Mu pO3TIANAEMO AK IIeH-
TpalbHUIl, MU OyZeMO BKasyBaTH AYTy KoJa, SKa Bij-
TOBiJlae JaHOMY IIeHTPATBHOMY KYTY (TOOTO MicTUThCA
BCepeArHi HHOTO).



§ 7. BnucaHi kytnt

Ha puc. 60, a mearpanbaomy KyTy AOB , mo3Haue-
HOMY JVKKOI0, BifmoBigae gyra ALB, a Ha puc. 60, 6 —
nyra AMB. Y Bunaaky, koau npomeri OA i OB
IOMOBHAJNBHI, BigmoBigma myra ANB € MTiBKOJOM
(puc. 60, 8).

O3HauyeHHsA

[pagycHoO mipoto Ayry Kosja Ha3MBAa€ETbCA rpafycHa
Mipa BiZMOBIQHOrO LEHTPaNbHOro KyTa.

T'pagycny mipy ayru, gk i camy mAyry, KOPOTKO
mosHauaioTh Tak: UALB (a6o UWAB). Hanpukaaz, Ha
puc. 60, 8 UANB=180°, To6T0 rpamzycHa mipa miB-
KoJsa craHoBuTh 180° OueBuaHO, IIf0 I'pajycHa Mipa
IOYTH BCHOI'O KOJIa CTAHOBUTHL 360°.

Kinni xopau AB ginAaTh KOJO Ha ABI ayrm —
ALB i AMB (puc. 60, 2). KamyTb, 1m0 1i gyru cTary-
I0ThCSI xopHoo AB.

7.2. BnucaHuu Kym

O3HauyeHHsA

BrnincaHum KYTOM Ha3MBaA€TbCA KYT, BEPLIMNHA AKOro Jie-
XWUTb Ha Korii, a CTOPOHWU NepeTnHaTb Le Kono.

Ha puc. 61 sobpasxeno Boucauuii kyr ABC . Yoro
BepirHa B JIeKUTH Ha KOJi, a CTOPOHU IIePeTHHAIOTH
kKoo B Toukax A i C. lyra AC (Ha puCyHKY BOHA BU-
IijieHa) JEKUTH yCepeauHi IIhoro KyTa. ¥ TaKOMY BU-
MagKy KaKyTh, 10 Buucauuii KyT ABC crnupaerhes Ha
nyry AC.

Teopema (npo BNMcaHUM KyT)

BnucaHuin KyT BMMIPIOETLCA MOSIOBUHOIO AYrY, Ha AKY
BiH CMpaeTbCA.

Puc. 60. LlenTpanbHui
KyT 1 Ayra KoJa

Puc. 61. Boucauuii
KyT ABC

[@)]

1
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Puc. 62. Bumipro-
BaHHA BIKCAHOTO
kyTa ABC

6

N

JoBepneHHsA

0 Hexait y xoxmi 3 menTpom O BIOUCAHWUT

KyT ABC cnupaerbcsa Ha nyry AC. Hoememo, 110
4ABC=iuAC. Posrngaremo Tpu BUIIAAKM DPO3Mi-
2

IIIeHHS IIeHTPa KoJa BiJHOCHO JaHOIO BIIMCAHOTO KyTa
(puc. 62, a—s).

1) Hexait meHTp KoJa JeXKUTh HA OTHIN 3i cTo-
pir mamoro Kyra (puc. 62, a). ¥ mpoMy BUNAAKY IIeH-
rpaabunii KyT AOC € 30BHIITHIM KyTOM IIPM BEPIIU-
Hi O piBHOOempeHoro TpukyTHuka AOB. 3a TeopeMoio
Ipo 30BHimMHIN KyT TpukyTHuKa LAOC=/1+/2.
A ockinpku KyTu 1 i 2 piBHI K KyTH IPH OCHOBi piB-
HOOepeHoro TpuKyTHuKa, o £ AOC=2/ABC, T00TO

LABC:%ZAOC:§UAC.

2) Hexali 1IeHTp KoJa JeXHUTh ycepenu-
Hi ryra ABC (puc. 62, 0). Ilpomins BO ni-
anthk Kyt ABC Ha aBa KyTu. 3a IIOHHO JoBeje-

HYM ZABD:%UAD, LDBC=%UDC, oTiKe,
4ABC:%(UAD+UDC):%UAC.

3) AHaJjoriuHo y BUIIaJKy, KOJU IEHTP KoJa
JIEXKUTH 11034 BIIMCAHUM KyToM (puc. 62, 8),

1 1
4ABC=E(UDC—UAD):EUAC.
Teopemy mosezexo. M

IIToitHO MOBeNEHY TeopeMy MOKHA C(HhOpPMYJIIOBAaTH
iHaxIIIe.

BnncaHnin KyT QOpPIBHIOE MOMOBUHI LIEeHTPANbHOIO KyTa,
AKNN CNUPAETBbCA Ha Ty camy Ayry.




§ 7. BnucaHi kytnt

3ajava

Ha puc. 63 Bigpizok AC — giameTp Kona. 3Hangitb Kyt BDC,

akwo ~ZBCA=50°.
Po3B'A3aHHA

Ona toro wo6 3HanT Kyt BDC, HeobxigHO 3HaWTu rpa-
AYCHY Mipy ayrun BC, Ha fAKy BiH cnvpaeTbcsa. Ane 6es-
nocepefHbO 3 AaHMX 3ajadi MM MOXeMO 3HauTu nuwe
rpagycHy mipy gyru AB, Ha AaKy cnupaeTbca KyT BCA:
3 TeOpeMmn Npo BNucaHui KyT UAB=2/BCA=100° 3a3Ha-
ymumo, wo ayrm AB i BC pa3om cknagatoTb niBKoso, To6To
UAB+UBC =180°, otxe, WBC=180°-100°=80°. To-
Ai 32 TEOPEMOIO NpPO BMWCAHWIA KYT ABDC=%UBC=40°.

Bignosigb: 40°.

7.3. Hacnioku 3 meopemu
Npo BNUCAHUU Kym

3a KingpKicTio i 3HauyImicTIO HACHiAKiB Teopema
IIPO BIUMCAHUHN KYT € ONHI€I0 3 «HAWbaraTimux» reome-
TpuuHUX TeopeM. ChopMyIr0eMO HaWBaKJIMBINII 3 ITUX
HACJiKiB.

Hacnipok 1

BnncaHi KyTn, Wo cnnparTbCa Ha OQHY W Ty camy ayry,
PiBHi.

Cropaspi, 3a TeopeMo0 IpO BOUCAHUN KYT rpamyc-
Ha Mipa KOKHOTO 3 BIMCAHUX KYTiB Ha puc. 64 mopis-
HIo€ ToyoBuHI nyru AB.

Hacnipok 2

BnvcaHmin KyT, WO cnvpaeTbca Ha MiBKONO, — MPAMUN,
i HaBnNakW: 6yab-AKMIA NPAMUA BNMCAHWI KYT CNUPAETLCA
Ha MiBKOJIO.

Puc. 63

A B

Puc. 64. BrimcaHi Ky-
TH, II[0 CIIUPAIOTHCSA
Ha nyry AB, piBHi
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Puc. 65. Bnucarui
KYT, II0 CIIMPAETHCA
Ha HiBKOJIO,— IPAMUN

Puc. 66. IIpamMokyTHUHI
TPpUKyTHUK ABC
BIIMCAHUHN Y KOJIO

CropaBmi, OCKiIbKY rpaJycHa Mipa IIiBKoJa IOpiB-
mioe 180° To Kyt ABC, 10 cnupacThCa Ha IIiBKOJIO,
nopisuioe 90° (puc. 65). O6rpyuryiiTe obepHEeHe TBEp-
IKEHHS CaMOCTifiHO.

Hacnipok 3

LleHTpom Korna, onMcaHoro HaBKosI0 MPAMOKYTHOIO Tpu-
KYTHUKA, € cepednHa rinoteHysun. MegiaHa npsAMOKYTHO-
ro TPUKYTHUKA, NPOBefeHa 3 BEPLUNHN NPAMOro KyTa,
LIOPIBHIOE MOJIOBUHI TiNOTEHY3MN.

Ilepiie 3 HaBeoeHMX TBEPIKEeHb BUILJIMBAE 3 Ha-
crigry 2. ko v tpukytauky ABC Kyt ABC npamuii
(puc. 66, a), To nyra AC, Ha AKY CIUpAETbCA IIeil KyT,
e miBroJsoMm. Toxi rinorenysa AC — miamMeTp OIHCAHOTO
KoJja, ToOTO ii cepenmnHa — IeHTP Koja. TBepm:KeHHS
PO MOBKMHY MeTiaHW BUIIJIMBAE 3 PiBHOCTI pajiyciB:

BO=AO=CO=%AC.

Bigsmaummo Ime oguMH IIiKaBUH (paKkT: MemiaHa
MIPSIMOKYTHOT'O TPUKYTHUKA, IPOBeIeHa A0 TilloTeHy-
34, OiJUTh NAaHUN TPUKYTHUK Ha JBa piBHOOepeHi
TPUKYTHUKHU 31 CIiJIbHOIO O0iUYHOIO CTOPOHOIO. I3 IILOTO,
30KpeMa, BUILJIMBAE, IO KyTHU, HA AKI MemiaHa IiJIUTH
IPAMUN KYT, TOPiBHIOIOTH I'OCTPUM KyTaM TPUKYTHUKA
(puc. 66, 0).

dAxr mpukaam sacTocyBaHHS HACJiIKiB 3 TeopeMu
PO BOMCAHUIN KYT PO3TJISHEMO iHINle PO3B’sI3aHHA Tiel
caMoi 3ajmaui, AKXy MU II[OAHO PO3TIAHYJIHU B I. 7.2.

3apava
3Hangite KyT BDC, Akwo /BCA=50° (guB. puc. 63).

Po3B'a3aHHA
Mposeaemo xopay AB (puc. 67). OCKinbKn BNUCAHUA KYT
ABC cnupaeTbca Ha niBKono, To 3a Hacnigkom 2 /ABC =90°.
Otxe, TpukyTHuk ABC npamokyTHun, /BCA=50°,



§ 7. BnucaHi kytnt

Topi ZBAC =40°. 3a Hacnigkom 1 kytn BAC i BDC pis- ﬂ
Hi, OCKiNbKM 0bugBa BOHW cnmpaioTbcs Ha ayry BC. OTxe,
ZBDC = ZBAC =40°.

207.

208.

209.

210.

211.

212.

213.

Binnosigb: 40°.

3anumaHHa i 3a0avdi

YcHi Bnpasu

Busmaute, un € Bumcauuii y Koso Kyt ABC roctpum, mpaMHUM ado
TYINAM, AKIIO:

a) nyra ABC 1poro KoJjia MeHIIIa 3a IIiBKOJIO;

6) nyra ABC 1noro KoJja 06iJbliia 3a IIiBKOJIO;

B) nyra ABC 1boro xoJja JOPiBHIOE ITiBKOJY.

CropoHa BIHCAHOTO KyTa IPOXOAUTH uepes

IEeHTp Koja (auB. puc. 62, a). Yu moxke ma-

HUHW KyT OYyTHU TYIUM; IpAMUM?

Tpu (yroosicTy mpobuBaioTh mTpadHi yua-

pu 1o Boporax i3 Touok A, B i C, axki je-

JKaTh Ha KoJi (puc. 68). ¥ Koro 3 HUX KyT c 4
00CTpiny BOpiT HAKOLIBIITMIA? € %
Yy MOKYTH Ba BIIMCAHI KYTU IOPiBHIOBATHU ‘*?" A

OIVH OJHOMY, AKII[0 BOHU He CIIUPAIOTHC @B

Ha OfHY AYTY? o

Yu moxyTh BnucaHi Kytu ABC i AB/C

He JopiBHIOBaTH ofuH omHOMy? Hasenirs Puc. 68
MIPUKJIA,.

Yu moxke:

a) KyT, CTOPOHU AKOT0O IEePeTUHAIOTh KO0JIO B KiHIAX miamerpa, OyTu
TOCTPUM;

0) KyT i3 BEpIIIMHOIO Ha KOJIi, CTOPOHU SKOTO IIePeTUHAIOTh KOJIO0 B KiH-
IgX giamerpa, OyTu rocrpum?

TimoTenysa mpaMoOKyTHOro TPpUKYTHUKA AopiBHIoe 10. i Mo:ke BucoTa,
mpoBemeHa Mo Hei, mopiBHioBaTH 6? BinmoBigb oOr'pyHTYyIiTE.
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214.

215.

216.

217.

218.

P
&
a

MpadiuHi BNpaBwm

HaxpecaiTs ko0 i3 1ieHTpoM y Tourii O i mosHauTe Ha HHOMY TOUKH A ,
BicC.

a) BuginitTe nBoMa KosbopaMu JBa KyTH, yTBopeHi mpomeHamu OA
i OC.

0) KMM KOJBLOPOM BHUIiJIEHO KYT, IO BABiui Ginbinmit 3a Kyt ABC?
B) Ilosmaure ma xKoii Toury D Tak, 1mob Bmucaui kytu ABC i ADC
Oysu piBHI.

Haxpecuite koo i3 meaTpom O i mposeniTs itoro giamerp AB.

a) Ilosmaure Ha Kojai Touky C i Bumipsaiite kyr ACB. IlosAcHiTH OTpHU-
MaHUHA pes3yJibTar.

0) HakpecirTs i BUAiIiTHL YePBOHUM KOJILOPOM II€HTPAJbHUN KYT, SKUH
yaBiui Oimpinumit 3a KyT ABC.

MucbmoBi Bnpasn

PiBenb A

¥V xoii mobymoBaHO IEHTPAJbLHUN KyT. S3HAUIITH IPalyCcHi Mipu yTBOpE-
HUX AYT, SKIIO:

a) omHa 3 HUX OiJybina 3a immry Ha 120°;

0) BOHU BimHOCATHCA K 2 : 7.

3HalgiTL TPaAyCHY Mipy AyTru, AKa CKJajae:
5

a) YBePTHb KO0JIa; 0) TpeTUHY KOJIa; B) — KoJa.
18

3a manuMu puc. 69 sHaAIAITL rpagycHy Mipy KyTa X (Touxa O — IIeHTp

KoJIa).
I A‘ I ‘

Puc. 69
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219.

220.

221.

222.

223.

224.

225.

3a manumu puc. 70 3HAHIITL KyT X (Touka O — IIeHTP KoJia).

'<'iiii|‘J/’7 “'iu’ \“hnsiud”/
60°
a 6 8
Puc. 70

Ha xouri mosumaueno Touku A, B, C i D. 3uaigits kyr ABC, akimio
Z ADC =0.. CKinbKku po3B’a3KiB Mae 3amaua?

Ha xoxi mosmaueno Touku A, B i C, mpuuomy xopaa AC mopiBHIOE
pazxiycy xoja. 3uaigite KyT ABC. CkilbKu po3B’s3KiB mMae 3amaua?
Tpukytauxk ABC BOUcaHUI y KOJO, IIEHTP AKOT'0 JIEXKUTh Ha Biapis-
Ky AB. 3HaiigiTh:

a) Kyt B, akmpo £ A=65%

0) mexmiany, nposegeny 3 Bepmiuuau C, axmo AB=12 cum.

Bigpisok AC — pmiamerp Kousa is nmearpom O, a Touka B JIeKUTh HaA
IIbOMY KOJIi. SHAHIITh:

a) Kyt Mixx xopmamu BA i BC;

0) Bimpisok AC, axmo BO =5 cm.

HoBeniTs, 110 GiceKTprca BIMCAHOTO KyTa MiJUTh HABIIJ AYTY, HA AKY
BiH cniupaeThCA.

PiseHb b
3a manumu puc. 71 3HAHIITHL KyT X (Touka O — IIeHTp KoJia).

Puc. 71
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226.

227.

228.

229.

230

231

232.

233.

234.

3a maHUMU puUC. 72 3HAUIITL KyT X (Touka O — IIEHTP KO0Ja).

x 70°

Puc. 72

Xopga AC pinuTh KOJIO HA ABi OyTH, rpagycHi Mmi-
pu AKuX BigHOCATHCA AK 11: 7. 3maiigite Kyt ABC,
SAKIINO TOuKa B yeXuThb Ha OlabImiit gysi.
SHAHMITHL KYTHU BIMCAHOI'O TPUKYTHUKA, AKIIO KO-
I'0 BEPIIUHU OiJIATh KOJIO HA TPU AYTH, I'PamgycHi
Mipu SKMX BigHOCATHCA AK 3:4:5.

CropoHa piBHOOEIPEHOT0 TPUKYTHUKA, BINCAHOTO
B Ko0J0, cTarye ayry B 100° 3HA#ZITL KyTH TpU-
KyTHUKA. CKiJTbKM pO3B’A3KiB Mae 3amaua?
(onopHa). Kym mixc xopdow i domuunow 00 Koaa, nposederoio uepes
KiHeyb xopou, BUMIPIOEMbCA NOJOBUHOI YU, AKA JAedumbv ycepeOuHi
yb020 Kyma. [loBemiTh.

(onopHa).

a) [lyzu xona, axi micmamovcs Mmide 080Ma NAPALESbHUMU XOpOaMu,
pisHi. [loBeniTh.

0) Arxwo 0si dyzu Kona piéni, mo pi6Hi il xopdu, AKi ix cmsazyiomso.
IoBenitsb. KopucTyounch pucyHKOM, c(hOPMYJIIONTE i TOBemiTh o6epHemHe
TBEPIKeHHS.

Xopaa kousa crarye ayry 100° 3HaiiTh KyT MiMK JOTUYHUMU, ITPOBE-
IeHUMU uyepes KiHmi miei xopam.

Ha xoxi mosnaueno Touku A, B i C, mpuuomy AC — niameTp KoJa,
Z/ BCA =60°, BC =4 cm. 3HaiigiTe pagiyc KoJa.

SHaWIIT, MEHIINH KaTeT IPAMOKYTHOTO TPUKYTHUKA, SKIIO HOr0 Memi-
aHa, IIPOBeJeHAa [0 TillOTeHy3U, HOPiBHIOE 9 cM i1 yTBOPIOE 3 IrillOTEHY3050
KyT 60°.
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235

236

237

238.

239.

240.

241.

242.

(&)

243.

244,

PiBeHb B

(onopHa). Llenmp Koaa, ONUCaAH020 HABKOLO 20CMPOKYMHOZ0 MPUKYM-
HUKQ, Jexiums ycepeOuHi mpukymHuka, a yeHmp Koaia, Onucanozo Hae-
KO0 MYNOKYmMHO20 MPUKYMHUKA,— N03a MPuKymuukom. JJoBeqiTs.

(onopHa). Kym i3 eéepwiunon 8cepeduni KoLA BUMIPIOEMbCA NiBCYMOKO
d0ye, 00HA 3 AKUX MICMUMbCA MiH CMOPOHAMU Ub020 KYma, a iHua —
mixe ix npodosicennamu. JoBemiTo.

(onopHa). Kym mix 0eéoma CitHuMU, AKi NePeMUHAMbCA 308HI KOJA,
8UMipIOeEMbCa niepisnuyero Oiavulol i menwol dye, AKi micmamsves Midx
itozo cmopoxnamu. [loBeniTh.

IloOynyiiTe TPAMOKYTHUI TPUKYTHUK 3a TilIOTEHY300 i BMCOTOIO, ITPO-
BeJIeHOI0 JI0 TillOTeHY3U.

IloOynyiiTe TPUKYTHUK 3a CTOPOHOIO, MIPOTUJIEKHUM KYTOM i BHCOTOIO,
IIPOBEJIEHOI0 3 BEPIINHU IIHOT0 KYTa.

3HalgiTL reoMeTpUUHE Miclle BEPIINH IPSIMUX KYTiB, CTOPOHU AKUX
IIPOXOIATH uepe3 KiHIli Bigpiska AB.

3HalaiTh TeOMETPUYHE MiCIle TOUOK, i3 AKUX TaHUi Biapisok AB BUIHO
Mg 3aflaHUM KyTOM OL.

Touka A JeXUTH MMO3a AaHUM KoJioMm i3 meHTpoMm O. IToOymyiite mo-
TUYHY [0 ZaHOTO KOJIa, KA MPOXOAUTH Uepes3 TOUKYy A.

NoBTOpeHHA nepepn BUBYEHHAM §8

TeopeTnyHnn matepian

e omnwucaHe i BimcaHe Ko0Jia; ( 7 xaac, § 23 ]

e BJIACTUBICTH BiApisKiB JOTUUYHUX;

e TeopeMa IIPO OiceKTpHCYy KyTa. [ 7 kac, 1. 21.3, 22.2)
3apaui

Y piBHOOeApeHUII TPUKYTHUK i3 KyTOM Ipu ocHOBi 40° BmmcaHO KO-
JIo. S3HAUOITEL KYT MisK pajiycaMu, IPOBeAEeHUMU B TOYKM JOTUKY KOJa
3 OIYHMMU CTOPOHAMU TPUKYTHHUKA.

3HaUIITh, mepuMeTp PiBHOOEAPEHOTO TPUKYTHUKA, SKIINO TOUKA HOTUKY
BIIMICAHOTO KOJAa OiJNTh OiUYHY CTOPOHY HA BiApi3KM 3aBAOBXKKH 8 cM
i 9 cm, moumHAIOYM Bil OCHOBH.

69



&8 | BnucaHi ii onucaHi
4OMUPUKYMHUKU

BC

N

Puc. 73. Horupuryr-
HuK ABCD BIOucaHo
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8.1. BNUCaHi 4omupukymHuku

O3HaueHHA

YOTUPUKYTHUK HA3MBAETbCA BMMCAHVM Y KOJO, AKLWO BCi
I0ro BEpLUMHW NieXaTb Ha LiboMy KOJii.

Yorupukytank ABCD Ha puc. 73 € BIHCAHUM
y K0J0. IHaKIIle KaiKyTh, 1110 KOJIO OIKCAHe HABKOJIO U0~
TAPUKYTHUKA.

fx BimomMo, HaBKOJO OyAb-KOTO TPUKYTHHKA
MOJKHA OMHMCATH KOJo. I[JIT YOTHPUKYTHHUKA Ile MOKHA
3pobuTu He 3aB:KAU. [loBemeMO BJIACTUBICTH i O3HAKY
BIIMCAHOT'O YOTHUPUKYTHUKA.

Teopema (BnacTMBicTb BNIMCAHOrO YOTUPUKYTHMKA)

Cyma nNpoTUNEXHUX KYTiB BMMCAHOTO YOTMPUKYTHMKA
popisHioe 180°.

JloBedeHHs

[l Hexait uvortupukyTHuk ABCD Buucanui
y Koo (puc. 73). 3a TeopeMOlO IPO BIUCAHUNA KYT

4A=%uBCD, AC=%UDAB.

Omssee, 4A+AC=%(UBCD+UDAB):%~360°=180°.

Amnajoriuno mosogumo, 1o ZB+ /D =180° Teopemy
nosenero. M

Teopema (o3HaKa BNucaHoro l-IOTI/I|£)I/IKyTHI/IKa)

AKWO cyma NpOTUNEXHUX KYTiB YOTUPUKYTHUKA [O-
piBHI0O€ 180° TO HaBKOSIO HbOFO MOXHa OMMcaTu Koro.
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JoBepeHHA

(1 Hexa#t y votupurkytauky ABCD £/ B+ /D=
=180°. OmnwuireMo KOJIO HAaBKOJIO TPUKYyTHHUKa ABC
i moBemeMo BiJ CYyIpPOTUBHOTO, IIf0 BepiiumHa D He MO-
JKe JIeXKaTH! Hi BcepeAmnHi IIbOTo KoJja, Hi mosa HuM. He-
xa# Touka D JIeXKNUTh ycepeanHi Koja, a Touka K —
TOuKa mepeTtuny mpomena AD 3 gyroio AC (puc. 74).
Toni yorupuxkyTHuk ABCE — Bnucanuii. 3a yMOBOIO
/B+/D=180° a 3a I0fiHO [0OBEJEHOIO0 BJIACTUBIiC-
TIO BIIMCAHOI'O YOTHPUKYTHUKA £ B+ /ZE=180° 100-
Tto £LD=ZE. Ane xyr D uvorupukyrauka ABCD —
30BHiIIHIN KyT TpukyTHUKa CDE, i 3a TeopeMoio IIpo
B0BHIIIHIN KYT TPUKYTHUKA BiH Mae OyTu GiipIIuM 3a
kyT E. OmKe, MA OTpUMaJIU CYIepPeUHiCTh, TOOTO TOY-
Ka D He MOKe JieKaTu BcepenmHi Koja. AHaJIOTiuHO
MOKHAa JOBECTHU, IO TouKa D He MOKe JeyKaT! Io3a
KoJioM (3pobiTh 1e camocriitno). Toxi Touka D JeKUTH
Ha KoJIi, TOOTO HaBKOJIO YOTUPUKYTHUKAa ABCD MOXXHa
omucaru KoJo. Teopemy moeemero. M

Hacnigok 1

HaBKkono 6yab-AKOro NpPAMOKYTHMKa MOXHa onucatiu
Kono.

AKWO napanenorpam BNUCaHWUA Y KOO, TO BiH € NPAMO-
KYTHVKOM.

IIpaMOKyTHUK, BOIMCAHUHA Y KOJIO, 300paskeHO Ha
puc. 75. IleHTp ommcaHOTO KOJIa € TOYKOIO IIEPEeTUHY Iia-
roHaJel MPAMOKYTHUKA (IuB. 3amauy 255).

Hacnipok 2

HaBkono piBHOGIYHOT Tpanewii MOXHa onucaty Koro.
AKWo Tpanewia BN1UcaHa B KOO, TO BOHa PiBHOGIYHa.

PiBHOOIuHA Tpamelis, BIKucaua B K0JIO, 300pakeHa
Ha puc. 76.

Tlpukaanu posB’s3yBaHHS 3ajayu PO BOHUCAHI Yo-
TUPUKYTHUKHU TIOJAHO B 1. 8.4.

Puc. 74. Io moBeneH-
HA BiJi CYyIIPOTUBHOTO
03HAKHU BIIMCAHOTO
YOTUPUKYTHUKA

Puc. 75. IlpamoryT-
HUK, BIUCAHUI
Y KOJIO

Puc. 76. PiBHObOiuHAa
Tpaimelis, BIIICaHa
B KOJIO
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Puc. 77. Yotupukyt-
HUK ABCD omnmcaHO
HaBKOJIO KoJa

8.2. ONUCAHi YOMUpPUKYMHUKU

O3HaueHHA

l‘|OTI/I|Z)I/IKyTHVIK Ha3MBaA€TbCA ONMCaHM HaBKOJIO KoOJia,
AKLLO BCi Noro CTOPOHWN AOTMKalOTbCA OO UbOro Kosa.

Yorupurkyrauk ABCD ua puc. 77 € onmucauum
HaBKOJIO KoJjia. [HaKIIe KasKyTh, 1110 KOJIO BIIMCAHE B YO-
TUPUKYTHUK.

Busasnserscs, 1110 He B OYIb-AKUN YOTUPUKYTHUK
MOJKHA BIucaTu Kojo. [loBeeMo BifATIOBiIHI BJIaCTUBICTD
i o3HaKYy.

Teopema (BnacTMBiCTb ONMCAHOIO YOTUPUKYTHUKA)

B onucaHoMy YOTUMPUKYTHUKY CYMU MPOTUNEXHNX CTOPIH
piBHi.

[JoBepeHHA

[l Hexaii cropouu uotupukytauxa ABCD mo-
TUKAIOTLCA 1O BIMCAHOTO Koja B Toukax K, L, M
ra N (puc. 77). 3a BiacTuBicTIO BiApisKiB moTuu-
unx AK=AN, BK=BL, CL=CM, DM=DN.

3 ypaxyBaHHAM IMIO3HaUeHb Ha pUCyHKYy AB+CD =
=a+b+c+d=AD+ BC. Teopemy moseneno. l

Teopema (03HaKa onMcaHOro YoTUPUKYTHUKA)

AKLLO B YOTVPUKYTHUKY CYMU MPOTUIEXHMX CTOPIH PiB-
Hi, TO B HbOro MOXXHa BMMCATL KOJO.

[JoBeneHHA

[] Hexait y yorupukyTHuky ABCD 3 HalIMEHIIIOH
cropoHolo AB AB+CD = AD+ BC. OckinbKu 3a Teope-
MOIO IIpO OicekTpmcy KyTa Touka O (Touka mepeTuny O6i-
ceKkTpuc KyTiB A i B) piBHoBigmamena Bif cropin AB,
BC i AD, to mo:xHa moOygyBaTu Kojo i3 meatpom O,
dKe TOTUKAEThCA 0 IIUX TPHOX cTopiH (puc. 78, a).
IoBemeMo Bifl CYIPOTHBHOTO, IO I KOJIO TOTUKAETHCS
TaKoK 0 cropoHu CD.



§ 8. BnumcaHi n onucaHi HOTUPUKYTHVKM

IIpunycrumo, 1o me He tak. Toxi mpama CD abo
He MAa€ CILIBHHX TOUYOK i3 KOJIOM, a00 € CiuHOI0 KoJa.
Posrisamemo meprnuii Bunamok (puc. 78, 6). IIposememo
yepes TouKy C DOTHYHY A0 KOJa, KA II€PETUHAE CTO-
pory AD B touni D,. Toxi 3a BiacTuBiCTIO OmMCaHOrO
vorupukytHuka ABCD, BC+ AD, = AB+CD,. Ane 3a
ymoBoio BC+ AD = AB+CD . Bigmimaroun Big apyroi
piBHOCTi mepmry, maemo: AD—-AD, =CD-CD,, To6TO

a
DD, =CD-CD,, 1o cynepeuuTh HepiBHOCTi TPUKYTHU- C
Ka giad TpukyTtHuka CD,D.
TakuM YMHOM, Hallle IPUNYINeHHsa xubHe. AHa- B

JIOTiYHO MOJKHA OoBecTH, 110 npama CD He moxxe Oy-

T ciuHOI0 Kojia (3pobiTh me camocriiino). OT:xe, Ko-

JI0O TOTUKAeThcA M0 cTopoHu CD, TOOTO YOTUPUKYT-

A D, D

D

uuk ABCD onucanwuii. Teopemy nosegexo. M

3aysancennsa. Haragaemo, 1110 B JaHUX TeopeMax 6
PO3TISALAIOTHCA JIUIE OMYKJL YOTHPUKYTHUKU. Puc. 78. o noBeneHHsA
O3HAKU OII1CcaHoro
Hacnigok YOTUPUKYTHUKA

Y 6yab-AKui pom6 MOXKHA BRAMUCATU Kojo. AKLWO
B Mapanenorpam BrM1CaHO Koo, TO BiH € poMboM.

(0]
Pom0, ommcanmii HaBKOJO KOJia, 300paskeHO Ha W

puc. 79. IlenTp BImcaHOTo KoJia € TOYKOIO IEePeTUHy Iia- Puc. 79. Pom6, omuca-
roHaJieir pomba (nuB. 3ajauy 265, a). HUI HABKOJIO KOJa

3ajava &

Y piBHOGIYHY TpaneLjto 3 BiUHOK CTOPOHOI 6 CM BMCAHO KO-
no. 3HanaiTb cepepHio NiHilo TpaneLii.

Po3B'A3aHHA
Hexan ABCD — paHa piBHOGiYHa Tpaneuia 3 ocHOBa-
M AD i BC. 3a BRacTuBiCTIO OMMCAHOrO YOTUPUKYTHMKA
AB+CD =AD+BC =12 cm. CepepHa ninia Tpanewii JOPiBHIOE

AD + BC
 ,TO6TO 6 CM.

2 Bignosigb: 6 cm.
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Codizm — BiA TPEUP”
koro «codizma» =
purapKa, BUBEPT
rofnoBoOJIOMKa

74

8.3. feomempuuyHi cogpizamu

Bararbom i3 Bac, MaOyTh, BiZoMa JaBHLOTPEIbKA
Oalika mpo Axinmeca, AKMI HiIK He MOKe Ha3JOTHATHU
yepenaxy. IcTopia MmaTeMaTHKY 3HA€ YMMAJIO IPUKJIAIB
TOr0, AK XUOHI TBePIKEHHS i ITOMUJIKOBI pe3yabTaTH
BUJABAJIUCS 3a IPAaBUJIBHI, a IX CIIPOCTYBaHHS CTaBaJO
TIOIIITOBXOM JI0 CIIPABKHIX MaTeMAaTUYHUX BiIKPUTTIB.
OT:Ke, HABITH MOMMJIKY i HEBJAAYi MOMKYTb CTAaTH MaTe-
matukaMm y npurofi. Ili moMuaru saaumuianca B mif-
PYUYHUKAX i mMOCiOHMKAaX Vv BUTVIALL coizmiB — cBimomo
XUOHUX TBEPIKeHb, NOBEIeHHS SKUX, Ha IepIIuil Io-
TJISAM, 34AI0ThCS MPAaBUJIBHUMU, ajie HacupaBIi TaKUMU
He €. [lomyk i aHaji3 TOMUJIOK, AKi MicTATBCS B IMUX
IOBEJeHHSIX, YACTO BUKPUBAIOTh IPUUNHN HEY3TOIKeHb
y po3B’sI3aHHAX iHIuX 3amad. Tomy B mpolleci HaBuUaH-
Hs reoMeTpiil codismMu iHKOIM € HABITH OiJIBII ITOBUAIE-
HUMHU ¥ KOPUCHUMU, HijK «0e3IMOMUIKOBI» 3amadui il mo-
BeJIeHHS.

PosrisimeMo MPUKJIaZ TeOMeTPUUYHOTO codiszmy,
[IOB’SI3aHOI0 31 BIMCAHMMHU YOTHPUKYTHUKAMU.

Kono mae gBa LeHTpW.

«JloBefieHHA»

IlosHaummo Ha CTOpPOHAX AOBiIJILHOrO KyTa B TOU-
Ki A i C Ta mpoBegeMo uepes Ili TOUKU NepIeHIUKYIAPH
1o cropin BA i BC Bignosiguo (puc. 80). Ili mepnenguxy-
JIAPY MAalOTh IepeTHHATHC (amKe IKOM BOHU OyIm Ia-
paJiesibHi, TO mapaJjieIbHUMU Oyau O i CTOPOHU IaHOTO
KyTa — OOI'pyHTyHTe IIe caMOCTiiHo). ITodHaunmMo TouKy
IepPeTrHy MepneHanKyaapis D.

Yepes Touku A, D i C, aKki He JexaTh Ha ONHiN
IpAMii, IpoBegeMo KoJio (Ile MOYKHA 3POOUTH, OCKIIbKY
KOJI0, OIIcaHe HaBKOJO TPuKyTHUKA ADC, icHye i € equ-
uum). ITosgauumo Touku E i F — TOUKU MEPeTUHY IILO-
ro Koja 3i croponamu kyta B. Ilpavi xytu EAD i FCD
€ BuucanuMu B Kojo. OT:Ke, 3a HACIITIKOM 3 TeOopeMu
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mpo BOucaHi KyTH Biapisku DE i DF e miameTrpamMu Ko-
Ja, IKi MaloTh COiIbHUN KiHelns D, ajle He 30iramoThCHd.
Tomi ix cepegunu O, i O, € [BOMA PiI3HMMHU LEHTPAMU
OIHOT'0 KoJia, TOOTO KOJIO Ma€ ABa I€HTPH.

Ilomunka 1ILOro «IOBENEeHHSA» IOJIATAE B HeIpa-
BUJIBHOCTI 100y 0B Ha puc. 80. ¥ 4oTupuKyTHUKY ABCD
/A+/C=/B+/D=180°, ToOTO BiH € BIHCAHUM
y kKouo. Ile o3Hauae, 110 B X01i mMOOYAOB KOJIO, IIPOBEJE-
He uepe3d Touku A, D i C, 000B’A3K0BO IIPOiijie uepes Tou-
Ky B. ¥V takomy pasi Bifpisku DE i DF 36iraTuMyThCs
3 Bigpiskom DB, cepeamHa AKOTr0 i € €IUHUM IIEHTPOM
moOyIoBaHOTO KOJIa.

Cepen s3amau [0 IMbOro i HaCTymHUX maparpadis
BU 3HaligeTe iHIII NPUKJAIU TeOMETPUUYHUX codisMin
1 3MOKeTe caMOCTiHHO IOTPeHyBaTHUCA B IX CHPOCTY-
Bauui. CmogiBaemMoch, II[0 JOCBiJ, IKOT0 BU IPHU I[BOMY
HabymeTe, JOIIOMOKe YHUKHYTH MOAIOHMX ITOMMJIOK ITiJ
yac MOJAJIBIIIOT0 PO3B’sI3yBaHHA 3a1ad.

8.4. YomMupukKymHuk i Kono B 3adayax.
Memo0O 00NoOMiXH020 Kona

Y xoxi posp’sa3yBaHHSA 3aJad IPO KOJia i YOTUPHU-
KYTHUKY iHOMI IOIIiJIbHO BUKOPWCTOBYBATHU CIIEIliaJIbHi
OiTXOnmu.

OnuH i3 HUX IIOJATAE B PO3IVISALL BIIMCAHOTO TPU-
KYTHUKA, BEPIIUHU AKOT0 € BEPIIMHAMU JaHOI'O BIKCA-
HOT'O YOTUPUKYTHUKA.

3ajava
3HangiTb nepumeTp piBHOGIYHOI Tpanewii, AiaroHanb AKOI
nepneHanKynsapHa Ao 6iYHOI CTOPOHM 1 YTBOPIOE 3 OCHOBOIO
KyT 30° sKLWO pajgiyc Kona, onMcaHoro HaBKoso Tpanewii, Jo-
PiBHIOE 8 CM.
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Puc. 81

Puc. 82
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Po3B'A3aHHA

Hexaih paHo BnncaHy Tpaneuito ABCD, AD||BC, BD 1 AB,
ZADB=30° (puc. 81). 3ayBaxknmo, O KONO, OMNMCaHe HaB-
Kono Tpaneuii, € BOAHOYAC OMUCaHVM HaBKOMO MPAMOKYTHOrO
TpUKyTHUKa ABD, OTXe, NOro LEHTPOM € cepefiMHa FinoTeHy-
3m AD.Topi AD=2R=16 cm. I3 TpukyTHuka ABD AB=8 cm
AK KaTeT, mpoTuneXxHun ao Kyta 30° OcCKinbKu B NPAMOKYTHO-
My TPUKYTHUKY ABD Z/A=60°, To KyTu npu GinbLwili OCHOBI
Tpaneuii gopieHoTb 60°. LADB = /CBD 5K BHYTpIWHi pi3HO-
CTOPOHHI Npu napanenbHux npamux AD i BC Ta ciyHin BD.
OTXe, y TPUKYTHUKY BCD pBa KyTu piBHi, TOOTO BiH € piBHO-
6enpeHym 3 ocHoBow BD, 3Bigkn BC=CD=AB=8 cm. Togi

Picp =16+8+8+8=40 (™).
Bipnosigb: 40 cm.

Oco01BO IIiKAaBUM i HeCTAaHJAPTHUM € 3aCTOCY-
BaHHS KoJia (IK OMMCAHOro, TaK i BIIMCAHOTO) IIig uac
PO3B’A3yBaHHA 3aJay, B YMOBaxX SKUX KOJIO He 3ra-
IYETBCS.

3ajaua
I3 Toukmn D, AKa nexunTb Ha KateTi BC NpAMOKYTHOro TPUKYT-
HuKa ABC, npoBegeHo nepneHankynap DE go rinoteHysu AB
(puc. 82). Oosepitb, WwWo £DCE = /DAE.

Po3B'A3aHHA
Y yotupukytHuky ACDE ZACD+ ZAED =180°, oTxe,
HaBKOMO HbOrO MOXHa OnucaTu Komo. Y LuboMy Koni BnucaHi
Kyt DCE i DAE cnupatumyTbCA Ha OOHYy 1 Ty camy Ayry,
i 3a Hacnigkom 3 Teopemu Npo Bnucanunm Kyt £DCE = ZDAE.

MeTon po3B’sI3yBaHHA 3aJau 3a JOIIOMOTOIO JTOTAT-
KOBOI ITOOYZIOBU OMMCAHOTO ab0 BIIMCAHOTO KO0JIa Ha3WBa-
IOTh METOIOM JOIOMiKHOI'0 KoJa.



§ 8. BnmcaHi n onuncaHi H4OTUPUKYTHUKM

245.

246.

247.

248.

249.

250.

251.

3anumaHHa i 3a0adi

YcHi BnpaBsu

V ARkl OPIMOKYTHUK MOKHA BIIMCATHA KOJO?
Haskomo ssxoro pom0a MOKHA OIIHCATH KOJIO?

Yu MO:KHA OIIMCATH KOJIO HABKOJIO YOTUPUKYTHU-
Ka, AKWU Mae JIuiile OOWH IPAMUM KyT; JIUIe 1Ba
mpami xKytu?

Yy MOKHA OIUCATH KOJO HABKOJIO IPSIMOKYTHOI
Tparerrii?

Tpanenis ABCD (AD| BC) onucaHa HaBKOJIO A D
kKousa (puc. 83). Ak mobymyBatu TOuKy M , 11106

TPpUKyTHUK AMD 6yB omucaHWIl HABKOJO TOTO Puc. 83
caMoro KoJa?

Y Tpanernii Tpu cropoHu piBHi. U1 MoKHA B Ta-
Ky Tpamerliro BoucaTu Kojo? Yu MoKHaA HAaBKOJIO
TaKol Tparmerlii onucatu KoJio?

lpadiuHi Bnpasn

Haxkpeciite Kog0 i3 mentpom O i mos3HauTe Ha HBOMY TOUKu A,
B, C i D raxk, mo0 opu iX HOCJiJOBHOMY CIOJYUYE€HHI YTBOPUBCA BIIU-
canuit voTupukyTHUK ABCD . Bumipsaiite kytu A i B 1Ib0Or0o 40THPU-
KyTHUKa. KoprcTyoounch BJIACTUBOCTAME BIIMCAHOTO YOTHMPUKYTHUKA,
obuwmciTh rpagycHi mipu KytiB C i D. IlepeBipre orpuMmaHi pesyabraTu
BUMipIOBaHHAM.

HaxpeciiTe KoJo i3 1ieaTpom O i mpoBediTh 40 HHOTO YOTHUPU JOTUUHI
TaK, 1100 mpU IX IIOIapHOMY IePeTHHi YTBOPUBCA OMUCAHUMN UYOTUPU-
KyTHUK ABCD . Bumipsaiite moxunu cropia AB, BC i CD mporo
YOTUPUKYTHUKA. KOPHUCTYIOUNCH BIACTHUBOCTSAMU OIIMCAHOIO UOTHUPU-
KYTHUKA, 00UnCTiThL HoBXKUHY cTopoHu AD. IlepeBipre orpumaHuii pe-
3yJIbTAT BUMipIOBaHHSIM.
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252.

253.

254,

255

256.

257.

258.

259.

260.

261.

NMncbmosi Bnpasun

PiseHb A

Busuaure, un MOKHa OmMCATHA KOJO HAaBKOJIO YoTUpPUKyTHuUKA ABCD,
akio Kytu A, B, C i D nopiBHIOIOTH BifIIOBiTHO:

a) 90°, 90°, 20°, 160°; 0) 5° 120° 175° 60°.

3HaUgiTL HEeBigoOMi KyTHU:

a) BIIMCAHOTO UYOTHPUKYTHHKA, SAKIIO ABa HOT0 KYTH OOPiBHIO-
10Th 46° i 125°;

0) Bmmcamoi Tpamerrii, AKImo oguH i3 i KyTiB gopiBHIOE 80°;

B) BIIMCAHOTO YOTUPUKYTHUKA, MiaroHaJi AKOr'O0 TOUKOIO IIEePeTUHY Mi-
JIATHCSA HABITiJI.

3HalgiTL HEeBigOMi KyTH:

a) BmmcaHoro YoTupukKyTHuKa ABCD, akmo xkytu A i C pissi,
a xkyT D popisuioe 50°;

0) Bmmcamoi Tpamerrii, AKINO cyMa ABOX i3 HuX mopiBHioe 230°.
(onopHa). Ilenmp Koara, onucanozo HABKOJLO NPAMOKYMHUKA, € TMOYKOI
nepemuny itozo diazonaneil. [loBemiTh.

I3 Toukn C, 110 JIEKUTH yCEPeaUHI rocTporo Kyra A, IpOBEIeHO Iep-
neuauryasapu CB i CD po ctopin KyTa. [loBeniTh, 1110 HABKOJIO YOTUPU-
KyTHUKa ABCD MOMKHA OImmcaTH KOJIO.

B onykaomy wotupukytaury ABCD LA+ /ZC=4ZB+ ZD. [loBexits,
1110 HaBKOJIO ITHOTO YOTUPUKYTHUKA MOYKHA OIMCATH KOJO.

SHAHLITL IepuMeTp:

a) OMMCAHOT'0 YOTMPUKYTHUKA, TPU IOCTiOBHI CTOPOHU SKOT'O JOPiB-
HIOIOTH 7 ¢M, 9 cm i 8 cm;

0) ommcanoi Tpamerii, 6iuHi CTOPOHU AKOI MOPiBHIOITH 3 cM i 11 cm.
PiBHOOIuHA Tpamelis omrcaHa HABKOJIO Koja. SHAWTITH:

a) Oiumy cTopoHy Tparmerii, axiio ii cepeaHs JIiHiA mopiBHIOE 7 CM;

0) cepenHIo JiHifo Tpamerii, aKimo ii mepuMeTp AopiBHIOE 16 cM.
Pagiyc xosa, BOMCaHOTO Y KBaApaT, JOPiBHIOE 3 ¢cM. S3HANIITH IePUMET]
KBajapara.

PiBeHb b

Yorupukytauk ABCD BuucaHUN y KO0JO, IIEHTP SKOT0 JEKUTh Ha
cTopoHi AD. 3HaWAITL KyTH YOTHUPUKYTHHKA, AKI0 LACB=20°,
ZDBC=10°.
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262.

263.

264.

265

266.

267.

268.

269.

270.

271.

272

3HalAiTh KYTHU Tpalerii, AKII0 IIeHTP KoJia, OIMCAHOTO HABKOJO Hei,
JIGXKUTDH Ha OiJbIIifl OCHOBI, a KyT MixK miaromajsamu gopisuioe 70°,

Y tpurkytHuKky ABC Bucotu AA, i CC, nepernHaroTbcda B Touli D.
Hosenits, mo Touku A, B, C,, D mexars Ha OZHOMY KOJIi.

SxIimo GiceKTpucu KyTiB YOTHPUKYTHUKA, II€PETUHAIOUNCH, YTBOPIOIOTD
YOTUPUKYTHUK, TO HABKOJIO YTBOPEHOT'O YOTHPUKYTHUKA MOKHA OIIKCA-
T! KoJio. J[loBemiTh.

(onopHa).

a) I[enmp Koaa, 8nucanozo 8 pomob, € mouKow nepemury ilozo diazona-
Jell, a padiyc Koaa 00pi6HIOE NOJOBUHI sucomu pomba. [loBemiTh.

6) Padiyc roaa, enucanozo 8 mpaneuit, opiBHIOE NOLOBUHI i 8ucomuU.
HoBeniTs.

PiBuoGenpeni Tpuxkyrauku ABC i ADC wmaiorh cuinbHy ocHoBy AC
(roukm B i D jexatb mo pisui 6oku Big mpamoi AC). IloBemiTs, 110
B 4oTUpUKYTHUK ABCD MOKHa BIOUCATUA KOJIO.

CTOpOHU YOTHUPUKYTHUKA TOPiBHIOIOTL 4 M, 9 M, 8 M i 5 M. HassiTs ma-
pU TPOTUJIEKHUX CTOPiH I[HOI0 YOTUPUKYTHUKA, AKIIO0 B HHOI'O MOYKHA
BIIICATH KOJIO.

Hiaronass pomba, 110 BUXOAUTSE i3 BepmuHu KyTa 60°, nopiBHIOE 24 cM.
3HalmITL pagiyc Koja, BINCAHOIO B POMO.

3HANIIThL cepelHIO JIiHiI0 MPAMOKYTHOI Tpamelii, y Akii Oinbina Giuna
cropoHa nopiBuioe 10 cM, a pajiyc BIucaHOTO KoJia JOPiBHIOE 3 CM.
Cepenusa JniHisg piBHOOeIpeHOro TPUKYTHHKA, IapajejbHa OCHOBI,
OiIUTh DaHWUHM TPUKYTHUK HA TPaIelilo i TPUKYTHUK i3 mepuMeTpoM
24 cm. OcHoBa maHOTO TPUKYTHHKA AopiBHIoe 12 cm. HoBexmiTb, 1110
B OTPUMAaHY TpaIelilo MOKHA BIKUCATH KOJO.

I3 Touku A, 10 JIeKUTH m03a KoJioM i3 meHTpoM O, IpOBeAeHO JOTHY-
Hi AB i AC po mporo Koja (B i C — rTouxku moTuky). HoBemiTs, 110
B 4oTUPUKYTHUK ABOC MOMXHaA BIKCATH KOJO.

PiBeHb B

(onopHa). Akwo mpaneyis ABCD (AD || BC) onucana HagKkono Koia i3
yeumpom O, mo:

a) mouka O — mouka nepemuHy Oicexmpuc Kymie mpaneuii;

0) mpuxymnruxu AOB i COD npamorxymHui.

HoBexniTs.
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273. $§IKII0 CTOPOHY YOTUPUKYTHUKA, IO CIIOJAyYaE ABiI Horo BepIINHU, BUJI-
HO 3 IBOX iHIIWX BEPIIWH MiJ PiBHUMH KyTaM’, TO HABKOJO I[OTO YO-
TUPUKYTHUKA MOKHA omucaTu KoJjo. [loBemiTs.

274. 3 Bepminau Tymoro kyra pomoa ABCD mposeneno sucotu BM i BN,
mpuuomMy Bigpisok MN BaBiui meHmuii 3a miaroHanb BD. 3HAUOITH

KyTu pomoba.

275. Ha rimorenysi AB mpsaMOKyTHOro TpukyTHuKa ABC 1m03a TPUKYTHU-
KoM moOymoBaHO KBaapaT ABDE, giaroHaJji sSKoro mepeTMHAIOTHCS
B Tounti K . 3maiigite Kyt ACK.

276. 3HaiAiTh HOMUJIKY B «IOBEJEHHI» reOMEeTPUUYHOro copizmy:
30BHIITHIM KYT TPUKYTHUKA JOPiBHIOE BHYTPIIIIHBOMY KYTY, HE CYMLK-

HOMY 3 HUM.

C
B
F
D
A E

Puc. 84

«JloBegeHHsA »

Posrnanemo yotnpukytHuk ABCD, y Aakomy /B+ /D=
=180° (puc. 84). Yepes Touku A, B i C npoBenemo Kono, sike
nepetHe ctopoHn AD i CD B geaknx Toukax E i F. Cnonyuus-
wu Toukm E i C, otpymyemo yotupukyTHUK ABCE, BnvcaHui
y AaHe Kono. 3a BNaCTMBICTIO BMWCAHONO YOTUPUKYTHMKA
/B+/ZE=180°. Ane 3a ymoBot /B+/D=180°, oTxe,
/D = ZE. e o3Havag, Wwo Kyt CEA, AKNIN € 30BHIWHIM KYyTOM
TpuKyTHMKa CDE , popiBHIo€ BHYTpiwHboMy KyTy CDE uboro
TPVKYTHUKA, TOOTO 30BHILLHIA KYT TPUKYTHUKA LOPIBHIOE BHY-
TPILWHbOMY KYTY, HE CYMiXXHOMY 3 HUM.

277. 3HalmiTh IOMUJIKY B «IOBEJE€HHi» reoMeTPHUHOro codismy:
V KOJIi X0pZa, fKa He IPOXOAUTH uepe3 IeHTD, JOPiBHIOE JiaMeTpy.
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«JloBegeHHsA »

Hexan AB — piameTp Kona i3 ueHTpom O (puc. 85). MNpo-
BefeMo uyepe3 Touky A gosinbHy xopay AC i mo3Haummo ii ce-
peanHy — Touky D. lMpoBegemo yepe3 Toukm B i D xopgpy BE
i cnonyunmo Toukm E i C.

Y TpukyTHukax ADB i CDE kytn npwu BeplwuHi D piB-
Hi AK BepTukanbHi, LBAD=/CED Ak BNMCaHi KyTW, WO
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278.
2709.

(&)

280.

281.

cnupalTbCA Ha ogHy u Ty camy ayry BC, a AD=CD
3a nobypgosoto. OTXe, Ui TPUKYTHMKU PIiBHI 3a cTOpO-
Holo i ABOMa KyTamu, 3Bigkun AB=EC, T06TO fiameTp Ko-
na [OPIBHIOE XOpfi, AKa He NMPOXOAUTb Yepe3 LieHTp Kona.

Ilo6GynyiiTe poM0 3a miaroHAJLIIO i pajiycoM BIMCAHOTO KOJIa.

Ilo6ynyiiTe piBHOOIUHY Tpamelrito 3a OiYHOIO CTOPOHOIO i pamiycoMm BIIH-
CaHOro KoJja.

NoBTOpeHHA nepepn BUBYEHHAM §9

TeopeTnyHnn matepian

e MemiaHa, OicekTpuca i BucoTa
TPUKYTHUKA; ( 7 waac, § 12, 23]

e omucaHe i BOmcaHe KoJjia TPUKYTHHNEKA.

3apaui
OnuH i3 KyTiB TpuKyTHUKA AopiBHIoe 60° Ilim AKmM KyToM IepeTHHA-
IOThCS OiCeKTpUCH ABOX iHIIMX HOT0 KyTiB?

Opuu i3 KyTiB TpuKyTHUKA mopiBHIoe 60° Ilim aKuM KyToM IiepeTu-
HAIOTHCS BUCOTH, IPOBEAEHI [0 CTOPiH IbOro KyTa?
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89 | 3acmocysanHs Bnacmusocmeil
4YOMUPUKYMHUKIB. Baacmusicmb
MediaHU MpUKYMHUKa

A F C

Puc. 86. Menmiaau
TPUKYTHUKA IIepe-
TUHAIOTHCA B OAHiNA
TOUIL

82

Y choMOMY KJiaci IIii yac BWBUEHHS BIIHMCAHO-
ro @ ONMCAHOIO KiJ TPUKYTHHKA PO3TIALAJJIUCA IBi
HOro BM3HAUHI TOUKU — TOUYKA IEPEeTHUHY OiceKTpuc
(imakmre ii HA3MBAIOTH IHLUEHTPOM TPUKYTHUKA) i TOU-
Ka IepPeTuHY CepeAuHHUX IIePHeHAUKYIAPIiB A0 CTOpPiH.

Posrisaemo 11ie ABi BU3HAYHI TOUKM TPUKYTHHUKA.

Teopema (BnacTmBicTb MefiiaH TPUKYTHMKA)

MepgiaHn TPUKYTHMKA NepeTMHAKTbCA B OAHIN Touui
M QinATbCA Hel Y BiAHOLEHHI 2 : 1, nounHatoun Big Bep-
WMHW TPUKYTHMKA.

JoBepneHHsA

[J Hexaii y TpukyTHuky ABC mIpoBemeHO Me-
miaau AD, BF i CE (puc. 86). [HoBememo, III0 BO-
HU IIepeTHHAIThCI B HOeAKil Toumi O, mpuuomMy
AO:0D=BO:0OF=CO:0E=2:1.

Hexait O — Touka mepetuny memian AD i CE,
rouku K i M — cepenunu BigpiskiBs AO i CO Bignosin-
Ho. Bigpisox ED — cepenusa ginia Tpukytauka ABC,
i 3a ByacTuBicTIO cepenHbOi JiHii TpukyTHUKA ED || AC,

1
ED= EAC . Kpim Toro, KM — cepenHsa JiHisg TPUKYT-
nuka AOC, i 3a rieto camoio BiactuBicTio KM || AC ,

KM = %AC. Or:xe, y votupukyTauky KEDM nBi cro-

poHu mnapasienbHi # piBui. Takum umaom, KEDM —
mapaJjemgorpaM, i woro miaromani KD i EM ToOuKOIO
mepeTuHy minarbesa HaBmia. Omxe, AK=KO=0D,
CM = MO =O0E, tooto Touka O ginuts memianu AD
i CE y Bigmomensi 2 : 1.



§ 9. 3acTocyBaHHS BNACTMBOCTEN HOTUPWKYTHMKIB. BnactvBicTb MefiaHW TPUKYTHYIKA

Amnajoriuno moBommmo, 1110 i TpeTa Mexiana BF
TOUYKOIO IIEPETUHY 3 KOKHOI0 3 Memian AD i CE ginuts-
ca y BigHomrenHi 2 : 1. A OCKiJIBKK TaKa TOUYKA MOLLIY
IS KOMKHOI 3 MeJiaH eImHa, TO BCi TpW MefiaHU Iepe-
TUHAOTHCA B ofgHii Touni. M

Toukry mepeTuHy MeJAiaH TPUKYTHUKA iHaKIIe Ha-
3UBAIOTH LIEHTPOIAOM, abo LeHTPOM Mac TPUKYTHUKA.
Y mopedyHOCTi Takol Ha3BU MOYKHA IlepeKOHATHCHA, IIPO-
BiBIIIM eKCIIePUMEHT: BUPiKTe 3 KapTOHY AOBiJIbHUH
TPUKYTHUK, IIPOBEAiTh Y HHOMY MemiaHu i cupoOyiiTe
BTPUMATU TPUKYTHUK Yy PiBHOBA3i, IMOKJABIIMN HOr0 HA
TOJIKY a00 TOCTPUI OJIiBeIlh y TOUI[i IepeTHHY MeZiaH
(puc. 87).

3ajava

AKWO B TPMKYTHUKY [Bi MefjiaHu piBHI, TO BiH piBHObGeape-
Hun. [loBepiTb.

Po3B’A3aHHA

Hexan y TpukytHuky ABC mepiaHn AD i CE piBHi i nepeTtu-
HatoTbcA B Touui O (puc. 88).

PosrnaHemo TpukyTHukn AOE i COD. Ockinbkm Touka O
LiNnTb KOXHY 3 piBHMX megiaH AD i CE y BigHOwWeHHI 2 : 1,
T0 AO=CO, EO=DO. Kpim Toro, ZAOE = ZCOD sk BepTu-
KanbHi. OTxe, AAOE = ACOD 3a nepuoto o3HaKoto. 3Biacu
Bunnueae, wo AE=CD.

Ane 3a O3HayeHHAM MefiaHW Ui Bigpi3Kn — MONOBUHMA
cTopiH AB i CB. OTxe, AB=CB, T06T0 TpUKyTHIK ABC piBHO-
6enpeHuni.

Puc. 87. Touka
IepeTuHy MemiaH —
LIEHTP MacC TPUKYT-
HUKAa

Puc. 88
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B

1

Puc. 89. Bucotu
TpukyTHUKa ABC
MePeTUHAIOTHCS

B ONHIiN ToUIri

HomaTkoBy moOyI0BY ITapaJejorpaMa, BUKOPHCTA-
HY IIiJ yac ZOBeJeHHs BJIACTUBOCTI MeIiaH TPUKYTHUKA,
MOKHA TaKOK 3aCTOCYBATH, MOCJIiIKYIOUU BUCOTU TPU-
KYTHUKA.

OnopHa 3agava
(NpO TOUKY NepeTuHy BUCOT TPUKYTHUKA)

Bucotn TpuKyTHUKa (abo ix NpoaoBXKeHHA) nepeTuHa-

I0TbCA B OAHIN Touli. [JoBeaiTb.
Po3B'A3aHHA

Hexan AD, BF i CE — Bucotn TpukyTHuka ABC (puc. 89).
MposiBWwWN yepe3 BepWUHU TPUKYTHUKA NPAMI, napanenbHi
NPOTUNEXHNM CTOPOHAM, OLEPXNMO TPUKYTHUK A B.C, cTo-
POHU AKOro MepneHguKynApHi 40 BUCOT TpuKyTHUKa ABC.
3a nobygosoto yoTupukyTHUKK CBCA i B ABC — napaneno-
rpamum, 3Bigkn CA = BCi BC = AB,. OTxe, Touka A — cepeavHa
Bigpiska B,C,. AHanoriuHo fosoaumo, wo B — cepepuHa A C,
i C — cepeaviHa A B..

Takum unHom, Bucotn AD, BF i CE nexaTb Ha cepeanHHNX
nepneHAVKynsapax Ao CTOpiH TpUKyTHUKA A B.C,, Aki nepeTnHa-
I0TbCA B OAHIM TOUUi 3@ HACNiAKOM 3 TEOPEMW MPO KOMOo, Onu-
CaHe HaBKOJIO TPUKYTHMKA.

TouKy meperuny BucoT (a00 IX IPOIOBIKEHb) iHaAK-
111e Ha3UBAIOTh OPTOLEHTPOM TPUKYTHUKA.

TakuM YMHOM, BUSHAUHUMU TOUYKAMU TPUKYT-

HUKA €:

¢ TOUYKA IlepeTHUHY OiCeKTpHC — IeHTP KOoJia, BIINCA-
HOTO B TPUKYTHUK;

¢ TOYKA IMEPETUHY CEPEeIUHHUX MEePIEeHIUKYIAPIB IO
CTOPiH — IIEHTP KOJIa, OIMCAHOI'0 HAaBKOJIO TPUKYT-
HUKA;

* TOYKAa MepPeTuHy MeliaH — IiJUTh KOXKHY 3 MeIiaH
y BigHoIIeHHi 2:1, TOYMHAIOUM BiJ BEPIIUHU TPU-
KYTHUKA;

s TOUKA IepPeTUHY BUCOT (a00 iX MPOIOBIKEHD).



§ 9. 3acTocyBaHHA BNACTMBOCTEN YOTMPWIKYTHUKIB. BnactuBiCTb MefiaHW TpUKyTHMKA

L=

282.

283.
284.

I

285.

286.

e

287.

288.

280.

290.

3anumaHHa i 3a0adi

YcHi Bnpasu

fAKi 3 BUBHAUHUX TOYOK TPUKYTHUKA MOXKYTH JIeXKATU 11034 TPUKYT-
HuUKOM?

Yu MOiKe OPTOIEHTDP TPUKYTHUKA 30iraTucsA 3 foro BEepPIIMHOIO?

AK posmimieni Bu3HAYHI TOYKU B PiBHOCTOPOHHBOMY TPUKYTHUKY?

MpadiuHi BNpaBwm

Haxpecuaite TpukyTauk ABC, mpoBexnits iioro memgianu AD i CE. Ilo-
3HauTe TOUKy O — TOUKY iX IepeTuHy.

a) Bumipaiire moB:xunau Bigpiskis AO, OD i CO. Kopucryouuch Teo-
peMoIo IIPO TOUKY IePeTHUHY MeIiaH TPUKYTHUKA, O0UMCIIITh HaOIMIKe-
HO JnoBKuHY Bimpiska OFE. IlepeBipre oTpmMaHuUil pe3ybTAaT BUMipIO-
BaHHAM.

6) IIpoBexmits mpominb BO i mosHauTe Touky F, y AKiii BiH mepeTuHae
cropony AC. VY AKoMYy BiJHOIIEHHI I TOUKa MiJUTh cTopoHy AC?
Haxpecaite Tpuxkytauk ABC, mposenits itoro Bucotu AD i CE. Ilo-
3HauTe TOUKy O — TOUKY MepeTuHy IuX BHUCOT (a00 iX IIPOJOBIKEHB).
IIposenitey mpominb BO. Ilig skuM KyToMm BiH meperuHae mpamy AC?
Yomy?

NMucbmoBi Bnpasu

PieHb A

Touka mepeTUHY MeJiaH AiJUTH OZHY 3 HUX Ha JBa Biapisxku. [oB:xkmHa
OJHOT'O i3 ITMX BifPi3KiB MOPiBHIOE 2 cM. SHAUTITH JOBKUHY ITi€l MemiaHmU.
Touka mepeTHHY MeJiaH HiJUTH OAHY 3 HUX HA IBa Bifpisku. Bimbmiuii
i3 HUX KOpOTIINNM, HijK 3a3HaUeHa MefiaHa, HA 5 cM. SHANIITH JOBKUHY
miei memianm.

Touka mepeTHHY MefiaH TPUKYTHUKA IiJIATh ONHY 3 MeIiaH Ha BiApisKw,
PiBHMIIT AKUX CTAHOBUTH 3 CM. SHAHIITh HOBKUHY Iliel Memiamm.

PiBeHb b

Touka H — optouentp TpukytHuka ABC. [loBexmiTh, mo Touka A —
opToleHTp TpukyTHuka HBC.
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291.

292.

293.

294.
295.

(&)
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296.

297.

Touku D, E, F — cepenunu ctopin TpukyTHuka ABC. JloBexiTs, 110
TOUKA IIEPEeTUHY MeJiaH TPpuKyTHUKA DEF 30iraeThCs 3 TOUKOIO IIepe-
TUHY MexiaH TpuKyTHuka ABC.

Hano mapaaenorpam ABCD. JloBemiTh, IIT0 TOUKU MEPeTUHY MeIiaH
TpukyTHUKiB ABC i CDA ne:xats Ha miaroHani BD i ginars il Ha Tpu
piBHI yacTUHU.

PiBeHb B

Bigcrans Bif 1eHTpa K0Ja, OMMCAHOTO HABKOJIO PiBHOOEIPEHOTO TPUKYT-
HIKa, JO HOro OCHOBM JOPiBHIOE 3 €M, a Pajiyc IILOT0 Ko0Ja JOPiBHIOE
6 cM. S3HAHLITL JOBMKMHU BifipisKiB, HA AKi TOUKa IepeTHHY MemiaH mi-
JIUTHh MeJiaHy, IIPOBeJIeHy 10 OCHOBU.

IToGynyiiTe TPUKYTHUK 3a TPhOMa MeJiaHaMMU.

ITenTp KoJa, OIMCAHOIO HABKOJO TPUKYTHUKA, € OPTOIEHTPOM TPUKYT-
HUKa, YTBOPEHOI'O CepefHIMU JiHiAMU naHoro TPpUKyTHUKA. [loBexiTh.

NoBTOpeHHA nepea BMBUYEHHAM § 10

TeopeTnyHnn matepian

® IIPOMOPILii; [ 6 xiac J

¢ DpiBHICTh TPUKYTHUKIB; [ 7 xaac, § 7 J

o Teopema Pajeca. ( 8 xnac, § 6 J
3apaui

Y npamokyTHOMY TpuKyTHUKYy ABC (LB = 90°) yepes cepefuHy KaTe-
Ta AB mpoBeneHO IpAMY, NapaJjeabHy Meniani BM. 3HaAUIITh TOBMKU-
HU BifpiskiB, Ha AKi 1A mpaMa AiJauTh rimoTeHysy, akimo BM =6 cwM.

SHAUTITHL X i3 MPOIOPILii:
a) 5,4:x=2,7:7,2;

x+1 25
144 60




§ 9. 3acTocyBaHHA BNACTMBOCTEN YOTMPWIKYTHUKIB. BnactuBiCTb MefiaHW TpUKyTHMKA

OH/IGUH-MpPeHYBAHHA 015 Nid20MOoBKU

00 KOHMPO/bHOI pobomu N2 2

3a0dayi 0ns nid2omoBku 00 KOHMPOAbHOI pobomu N¢ 2

Y piBHOGIUHIN Tpamerii IPOTHIEKHI KyTHU
BigHOCATBCH K 2:7. 3HANIITE KYyTH Tpa-
nerrii.

3a puc. 90 suaiinits AB, sxmo B,C, || B,C,,
AC =CC,, AB,=12 cm.

Cepenusa JiHiS BigTUHaAE Bix maHOrO TpPU-
KYTHHKA TPUKYTHUK, [IEPUMETP SKOrO J0-
piBHIOE 17 cM. 3HAWIITL IEPUMETPU JaHOTO
TPUKYTHUKA 1 TPUKYTHUKA, YTBOPEHOT'O HO-
IO cepegHiMMU JiHiAMU.

Y piBHOGIUHII Tpamelii 3 KyTom 45° Bin-
pisKHM, IO CIIOIYUYAIOTh CePeauHY OiabIol
OCHOBH 3 BepIIMHAMU TYHOUX KYTiB, mep-
MeHIUKYJISIPHI 70 OiuHuX cTOpiH. 3HAWIITD
cepenHIO JIiHiIO Tparerii, aKIio ii MeHIIa
OCHOBA JIOpiBHIOE 4 CM.

3a manumu puc. 91 3HAUTITE KYyT X.

Y piBHOOIUHY TpaTlellifo BIUCAHO KOJIO, TKe
IiIUTL OiUHY CTOPOHY Ha Bigpisku y Bin-
HomreHHi 9:16. 3HAKHAITEL MOBKUHHU IIUX
BiZIpiBKiB, AKINO cepemHd JiHiA Tpamerrii
mopiBaIoe 50 cm.

30°

Puc. 91
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niocymku
MAOCYMKOBUW Ornag po3giny |

HYOTUPUKYTHUK

OnyKknnn YOTUPUKYTHUK

Heonyknunin YOTMPUKYTHUK

Teopema npo cymy Kymie 4omupukKymHuka

</

CyMa KyTiB YOTUPUKYTHHKA IOPiB-
Hioe 360°:
o+pB+7+6=360°

MAPAJIEJIOTPAM

lapanenozpamom Ha3MBAETHCA UOTUPU-
KYTHUK, IPOTUJIEKHI CTOPOHU SKOTO II0-
IapHO IIapaJjesbHi

BnactmBocTi napanenorpama

O3Haku napanenorpama

IIpoTumex-
Hi CTOpPOHU!
rapaJeJio-
rpama piBHI

SKII0 ABI IpOTHIIEK-
Hi CTOPOHU YOTHUPU-
KYTHHUKA MapajeIbHi
¥ piBHi, TO 1Ie¥ YOTH-
PUKYTHUK — I1apaJie-
JiorpaMm

Aximo nporuaexHi
CTOPOHU UYOTUPUKYT-
HUKa IOTIapHO PiBHI,
TO Ileifl YOTUPUKYT-
HUK — TIapaJjiejiorpam
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BnacTtuBocTi napanenorpama

O3Hakm napanesnorpama

IIpornne:xHi
KyTH TIapaJie-
JiorpaMa piBHi

SKII0 mpoTuaeKHi
KYTU YOTUPUKYTHUKA
TIOIIapHo piBHi, TO el
YOTUPUKYTHUK — IIa-
pajenorpam

Hiaronasi na-
paJjejorpama
TOYKOIO ITepe-
TUHY TiJATh-
cs HaBILJ

Sxito giaronasi uo-
TUPUKYTHUKA TOYKOIO
MePeTUHY AiJIATHCS
HABIIiJI, TO IIeA YOTHU-
PUKYTHUK — I1apaJie-
Jiorpam

BUAW MAPAJIESTOTPAMIB

[T L]
lpAMOKYMHUKOM Ha3WBAaETHCS IapaJiejiorpaM, y SKOTO
BCi KyTu mpami

1 [ y p
Pombom HasuBaeThCA IIapajesiorpaM, y SAKOro BCi CTO-
pOHU DiBHI

I ——

| 1 Keadpamom HasuBaeThCA MPAMOKYTHUK, y SKOTO BCi
CTOPOHM piBHi

j Il ’7

BrnactuBicTb NPAMOKYTHUKa

O3Haka NPAMOKYTHMKa

Hiaronamai nmpamo-
KyTHUKA PiBHI

7 fxmo Bei KyTH YoTHpH-
KyTHUKA PiBHi, TO Ieu
YOTUPUKYTHUK € IIPAMO-

KYTHHUKOM
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BnactmBocTi pomba

O3Haka pomba

TH HaBIIiJI

IMiaronami pomba
epPIeHIUKYIAPHL
i gimaTe #Oro Ky-

Ax1o Bei cropoHM yoTH-
PUKYTHUKA PiBHi, TO Iiei
YOTUPUKYTHUK € POMOOM

BnactusocTi KBagpaTta

T -+ ¥Yci cTopoHU KBajapaTa PiBHI, a IPOTUJIEKHI CTOPOHM TapaJjebHi

[T ]
¥Yei kyTu KBagpaTa mpami
] [l
IiaronaJri KBagpaTa piBHI, IepPHIEHANKYIAPHI, TiIATh KYyTHU KBa-
JIpaTa HaBIIiJI i TOYKOIO IMEPETUHY MiIATHCA HABIIiJI
TPAMELIA
OcHoBa
KL e\ . .
«*f@ XN Tpaneui€ro HaBMBAETHCA YOTUPUKYTHUK, V AKOrO IBi CTO-
QO [©) . . . . .
By *{;f" poHU mIapaJiesibHi, a ABi iHIII HemapaJieabHi
OcHoBa

[pAamMoKkymHoO0 mpaneyi€o Ha3WBAeThCA Tpamelisa, v AKii
OoIHA 3 OIYHMX CTOPiH IEPIEHAMKYJISAPHA I0 OCHOB
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PigHob6i4HOI0O (pieHObOEOpeHO) mpaneuiero HasuBaETHCSA TPa-
merfid, y kil 6iuni cropoHu piBHI

BnacTtuBicTb piBHOGIYHOT
Tpaneuil

O3Haka piBHOGIYHOT
Tpaneuil

YV piBHOOiUHiZI Tpamernii KyTu mpu
OCHOBI piBHi

SArmo B Tpamerii KyTu mpW OCHOBI
piBHi, TO TaKa Tpareria piBHOOIUHA

Teopema Qaneca

ITapanenbHi Ipsami, AKi IepeTHHAIOTL CTOPOHM KyTa i Bif-
TUHAIOTH HA OHIN i3 HUX PiBHI BiAPi3KM, BiATUHAIOTH PiB-
Hi Bifgpisku i Ha iHIIi# cTOpOHI

CEPEOHI JNIHIT TPUKYTHWKA | TPANELIT

CepedHboto NiHIEID MPUKYMHUKG Ha3u-
BA€ThCsS BIiIPiBOK, IO CIOJIyYaE ce-
PenuHM IBOX HOT'0 CTOPIiH

CepedHboto niHiero mpaneyii Ha3uBaeTh-
cs BiPi3OK, IO CIIOJIyYA€E CepeanmHU
OiuHMX CTOPiH Tpamerrii

BnacTmBictb cepenHbOi NiHiT
TPUKYTHUKA

BnacTtuBictb cepeaHbOi NiHil
Tpaneuil

Cepenusa JiHig TPpUKYTHHKA Iapa-
JIeTbHA OFHIiN i3 7I0TO CTOpiH i ZOpPiB-
HIOE TIOJIOBMHI ITi€l CTOpPOHU

CepenHsa JiHig Tpamerii mapasenabHa
OCHOBaM 1 JIOpPiBHIOE 1X IiBCyMi
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KYTW B KOJII

LleHmpasneHUM KymoMm y KOJIi Ha3WBAETHCA I1JIOC-
KU KYT i3 BEPIIIMHOI B IEHTPI KoJja

[padycHoto mipoto Oyeu Ko/ld Ha3WBAETHCH Tpa-
JIyCHA Mipa BiIIOBiZHOTO IEHTPAJHLHOTO KyTa

D

BnucaHum Kymom Ha3MBA€THCA KYT, BepIIXHA
SKOTO JIEKUTH Ha KOJi, a CTOPOHHU IIepeTUHa-
IOThb IIe KOJIO.

Teopema npo enucaHuti Kym
Brnucanuit KyT BUMIpIOETHCSA MOJOBUHOIO IYTH,
Ha AKY BiH CIIUPAETHCA

Hacnigkn 3 Teopemun nNpo BNMcaHUA KyT

Brnwucani xyTtu, 1o cnuparoTbcAd Ha OOHY U Ty
camy Oyry, pPiBHI

Brnucanuii KyT, 1110 CIIMPAEThCSI HA IiBKOJIO,
IpaMUi, i HaBONaKu: OyIb-IKUNA NPAMUUA BIIU-
CaHUM KyT CIMPaeTbCcA Ha IIiBKOJIO

BDO®

IlenTpom KoJa, OIMCAHOTO HABKOJIO MIPAMOKYT-
HOT'O TPUKYTHUKA, € CepeJrHa Till0TeHYy3NU.
Mepiana IpSMOKYTHOIO TPUKYTHUKA, IIPOBE-
JleHa 3 BEPIIUHU IPAMOro KyTa, AOPiBHIOE IIO-
JIOBUHI TimoTeHysu
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BMNCAHI YHOTUPUKYTHUKWN

YoTuprKyTHUK HA3MBAETHCA 8NUCAHUM Yy KOJI0, SIKIIO BCi
A OT'0 BEPINUHU JEeXKATh Ha IbOMY KOJi

D

BnacTtuBicTb BNncaHoro B O3Haka BMnmMcaHoro
LIOTVIpVIKyTHVIKa C LIOTVIpVIKyTHVIKa

AKmo cyma IpOTUIERKHUX
KYTiB YOTUPUKYTHUKA IOPiB-
Hioe 180° TO HABKOJIO HLOI'O

Cyma TpOTHJIEKHUX KYTiB D
BIIMCAHOTO YOTUPDUKYTHUKA /A4 /(=
mopiBaIoe 180°

=/B+/ZD= MOJKHa OMUCATH KOJO

=180°
SIKII0 mapaJjiesorpaM BIIHICA- HaBkomo 6yab-AK0Or0 IpAMO-
HUI y KOJIO, TO BiH € MPAMO- o KYTHUKA MOXKHA OIIMCATHU
KYTHUKOM KOJIO
Armio Tpamenida BOumcaHa Haskoso piBHOGIUHOI Tpare-
B K0JIO, TO BOHA PiBHOOIUHA il MOJKHAa OImMcaTH KO0JIO

OMNCAHI YOTUPUKYTHUKIN

YoTupUKYyTHUK HA3WBAETHCA ONUCAHUM HABKOJIO
KOJId, SIKIIO BCi MOTO CTOPOHU AOTUKAIOTHCS IO
IIHOTO KOJIa
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BnacTtuBicTb onncaHoro
YOTUPUKYTHUKA

B onucarnomy 4oTUpPUKYT-
HUKY CYMU IIPOTUJIEKHUX
CTOpiH piBHI

at+c=b+d

o

O3Haka onuncaHoro
HYOTUPUKYTHNKa

SAKIO B OMYyKJIOMY YOTHPHU-
KYTHUKY CYMHU IIPOTHUJIENK-
HUX CTOpiH PiBHi, TO B HHOI'O
MOJKHA BIIHCATU KOJIO

Axmio B mapaJjierorpam
BIMCAHO KOJIO, TO BiH €
pomMboM

Y Oyab-AKuii poM0 MOKHA
BIIMCATH KOJIO

BM3HAYHI TOYKWN TPUKYTHUKA

Touka nepeTunHy

mepiaH
(meuTp Mac)

Touka nepeTuHy
BMCOT abo ix
NPOJOBXEHb
(opTorieHTp)

Touka nepeTuHy
GicekTpuc
(iumeHTp) —
IIEHTD BIIHCA-
HOTO KOJIa

Touka nepeTunHy

cepeauHHNX nep-

NneHAnKynaApis —

IIEHTD OIIMCAaHOTO
KoJIa

Bnacmusicme mediaH mpukymHuka
Megianu TpUKyTHUKA IIEPETUHAIOTHLCA B OMHINA TOUI W mi-
JAThCSA HEel y BigHomeHHI 2 : 1, MOYMHAIOUM BiJi BEPIIUHNI

TPUKYTHUKA

Bnacmusicme sucom mpukymHuka
Bucoru TpuryTHIKA (200 iX IPOAOBIKEHHS) EPETUHAIOTHCS

B ONHiN TOUILi
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10.

11.

12.

13.
14.

15.

Sy

KoHTponbHi 3anutaHHA go pos3giny |

Haxpecaite onykauii wotrupukytauk ABCD. HasBiTh #1oro cTopoHHU
i miaromami. CopmysioiiTe TeOpEMY PO CYMY KYTiB OIYKJIOTO YOTHPHU-
KYTHUKA.

IlatiTe o3HaueHHA mapaJjenaorpama. Chopmy aioiiTe i 10BeIiTh BIACTHUBOCTL
mmapaJjeJjiorpama.

Chopmy.tioiiTe i JoBeAiTH O3HAKU IIapaJjejiorpaMma.

IlatiTe o3HaueHHS IpaMoKyTHuKa. CopMyioiiTe i 1oBeIiTh BIACTUBICTH
MPAMOKYTHHKA.

Iatite osnauenHa pomba. CopmystioiiTe i [oBeAiTH BIacTUBOCTI poMmba.
HaiiTe o3HaueHHA KBajapara. HasBiTh BJIAaCTUBOCTI KBajpara.

HatiTe osnauenna Tpanerii. HasBiTe okpemi Buam Tparmeriii, AKi Bam
Bimomi. AKi BIacTHMBOCTI BOHM MAIOThL?

ChopmyurioiiTe Teopemy PaJreca.

IlaiiTe o3HauUeHHsS cepeqHBOI JiHiI TpuKyTHUKA. CdhopmysioiiTe BiIacTu-
BiCcTb cepemgHbBOI JIiHI1T TPUKYTHHUKA.

IMatiTe o3HaueHHs cepeaHbOi JiHil Tpamerii. CopmyatoiiTe BIaCTUBICTD
cepenuboi JiHil Tpamerii.

IaiiTe o3HAUEHHA IIEHTPAJBLHOTO KyTa B KOJi. SIK moB’a3aHa rpagycHa
Mipa Ayru KoJia 3 TpaJyCcHOI0 Mipoio Bi[IIOBiJHOTO ITeHTPAJILHOTO KyTa?
IlatiTe o3HaueHHA BImcaHoro Kyrta. CopMysioiiTe TeopeMy IpO BIIHCA-
HUH KYT.

ChopmysriofiTe HACTIAKYA 3 TEOPEMU IIPO BOUCAHUHA KYT.

IlatiTe 0o3HAUEHHA YOTHMPUKYTHUKA, BOMCAHOTO B Kojo. ChopmystioiiTe
BJIACTUBICTD 1 03HAKY BIIMCAHOTO YOTUPUKYTHUKA.

IlatiTe O3HAUEHHSA YOTUPUKYTHUKA, OMMCAHOTO HaBKOJIO Kojsa. Chopmy-
JIIOITE BJIACTUBICTD i O3HAKy OIIMCAaHOI'O YOTUPUKYTHHUEKA.

fopatKosi 3agavi Ao posginy |

298. SkImo B OMYyKJIOMY YOTHPUKYTHUKY He BCi KyTH PiBHi, TO x0ua 0 omuH

i3 HUX rocrpuii. lloBeniTh.

299. 3BuaiimiTh KyTH mapaJjeaorpama, SKII[0 OAUH i3 HUX HOPiBHIOE CYyMi ABOX

inmux. Yu MoKe TaKuil mapaJjiesorpaM OyTu poMOOM; KBaapaTom?
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300.

301.

302.

303.

304.

305.

306.

307.

308.

Hiaronanbs kBagpara ABCD popiBuioe 7 cm. Ilpsama, sKa IpoxoauTh
yepe3 TOUKY A IepHeHAUKYIApHO mo miaromani AC, mepeTwmHaE Ips-
Mmi BC i CD B Tourkax E i F. 3maiigite EF.

SHAUTIT, KYyTHU TPUKYTHUKA, SKIIO ABi - - g
ioro cepeaHi JiHiI mepIeHAUKYIAPHI ﬂ - : :
N N N S
¥ piBHi. L /« 4

' i

Hdurdaunit mafifanuuk Mae GopmMy 4oTu-

pukyTtHuka. [{oBenits, 1o npamMosiHin- f— <
Hi TOPiKKU, IO CIIOJYYaIOTh CePeIuHUI ; ! .
MIPOTUJIEKHUX CTOPiH MaWJaHUYUKA, 5 .
IIpY HepeTuHi AiIaThbCcA HaBIIiJI. L

OcHOBU NIPAMOKYTHOI Tparelrii gopiBH0OTE 8 cM i 12 ¢M, a Tynuii KyT
Tparerii BTpuyi OiJbININi 3a TOCTPUH. 3HANAITH BUCOTY Tpamerrii.

IIpama, 1110 IPOXOAUTH Uepes3 BEPIIUHY TYIIOro KyTa Tpalerii, JiauTs il
Ha poM0 i PiBHOCTOPOHHIY TPUKYTHUK. SHANIITH CEPEAHIO JIiHil0 Tparte-
ii, akio il nepumerp mopisHIOE 60 cM.

Y rpurkytaury ABC Bucora BH pinuth cropony AC Ha Biapis-
ku AH =2 cm, HC=6 cwm. Bigpisox AM — wmemiama TPUKYTHU-
ka ABC, Bigpisok MD — Bucora TpukyTHuka AMC. 3HaugiThH
Bigpisku AD i DC.

HaHo Tpameriro, siKa € BIMCAHOIO B KOJIO M OMMCAHOI0 HABKOJIO KOJA.
3HaNIiTE:

a) KyTH Tpamelii, AKIIO cyMa Tpbox i3 HuX mopiBaioe 300°;

0) cTopoHu Tpamelii, aKIo ii mepuMeTp MOpiBHIOE 16 cM.

3a puc. 92 moBemiThb:

a) BJIACTUBiCTh cepeaHbOI JiHii Tpatme- B

uii ABCD (AD||BC); /

0) akio B 4oTupukyTHUKYy ABCD Big- B M
PiBOK, ITIO CIIOJIyYa€E cepeauHu cTopin AB M

i CD, nopiBHIoe miBcymi cropin AD i BC, A

10 ABCD — Tpatmeliis abo mapaJjejorpam.

Puc. 92
fAxmo giaromani piBHOOIuHOI Tpamerii
MepPIeHANKYIAPHi, To Ii BucoTa JOPiBHIOE

miBcyMi ocHOB. [{oBemiTh.
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309.

310.

311.

312.

313.

314.

315.

316.

317.

3apayi NiaBULLEHOI CKNAAHOCTI

IIpsama mpoxomuTh uepes3 BepiiuHy B mapajenorpama ABCD . Bep-
muau A i C Bigmanenmi Bix miei mpsamoi ma Bigcrami a i ¢ Bigmosiz-
Ho. 3HaA#AITh BigcTaHb Big Toukm D g0 maHoi mpsamoi. PosrmambTe gBa
BUIAIKH.

Touku M i N — cepeguuu cropia BC i CD mapanenorpama ABCD.
HoBeniTs, 1o Touka nepetuny npamMux BN i DM nexuth Ha miaro-
nami AC.

Hiaronasi onykioro yotrupukyTHuka ABCD nepuengukynaapai. Uepes
cepenuHu cTopiH AB i AD mpoBeneHO NMPsaMi, IepPIeHANKYIAPHL IO
nporuiaekuHux cropii CD i BC BigmoBimmo. [[oBexmiTs, 1110 TOUKAa Iepe-
TUHY WX IPAMUX HaJeKUTh npamiii AC.

HoBermiTs, 110 6icekTpucy KyTiB mpu GiuHiil cTOPOHI Tparerii mepeTuHa-
IOThCA HAa i1 cepegHin JiHii.

Yepes TOUKY IJIONMHU IPOBEAEHO TPU HPAMIi TaK, IO KYT MixK OyIb-
AKMMHU JBOMAa 3 HuUX AopiBHIOE 60°. [oBemiTh, IO OCHOBU IEPIIEHIU-
KyJIApiB, IpOBeAeHNX i3 OyAb-KOI TOUKM ILJIOIIHHU 0 IUX IPAMUX,
€ BepIIMHAMY PiBHOCTOPOHHBLOT'O TPUKYTHUKA.

Bigpisku AB i AC — Bifgpisku ZOTUYHUX 0 K0JIA, IPOBEIEHUX 3 TOU-
Ku A. JoBemiTh, 1o IeHTP KoOJia, BIIMCAHOrO B TPpuKyTHUK ABC,
JIeKUTHh Ha TaHOMY KOJIi.

3ualgiTe KyTu piBHOOIUHOI Tpamerii, y AKiii O0iuma cTOpoHA JOPiBHIOE
MEeHIIIi#i OCHOBi, a JiaroHaJ b IePIeHINKYJIIpHA OO0 OiuHOI CTOPOHU.
Iamo rocrporytaui TpukyTHUK ABC i Touky M Taky, mo BM | AB,
CM 1 AC. JloBenits, 110 Touka M JeXUTh Ha KOJIi, OMHUCAHOMY Ha-
BKoJIO TpuKyTHUKA ABC.

dAxio cyma KyTiB mpu ocHoBi Tparenii gopisaoe 90°, To Bimpisok, Imio
CIIOJIyYa€ CEePeIUHN OCHOB TpAallellii, JopiBHIOE iX ITiBpisHMIL.

a) [oBexmiTs maHe TBEPIKEHHS.

6) ChopmymmoiiTe i moBemiTh 0OOepHEHE TBEPAKEHHS.
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ICTOPVUYHA [OBIOKA

IlepeBasxHa OiIBIIICTE TEOPETUUYHUX IIOJOKEHB, IIOB’SI3aHUX i3 UOTH-
PUKYTHUKOM, Oysa Bimoma e B laBHiii I'perii. Hampukiaz, y poborax Es-
KJifia 3raJiyeThCcs IMapaJjesiorpaM IIiji HasBOI «IapaJjebHOMiHIHA IIJI0Ia.
Binbiricts BaacTuBOCTEH YOTHMPHUKYTHHKIB OyJiM BCTAHOBJIEHI HA IMPAKTHILL
¥ TiIBKM 3TOIOM JOBEIeHi TeOPeTHUUHO.

OpHyM i3 TBOPIIIB ifel reOMEeTPHUUYHOTO JOBEICHHS
BM3HAHO JaBHbOrperbKoro suexHoro Oaneca Minetcbkoro
(621. 625-547 pp. mo H. e.). Moro BBasKaiu mepIIunM ce-
pen ciaBeTHUX «ceMu MyaperiB» Emmagu. MexaHik
i actponoM, ¢imocod i rpomanchruil gisu, dasec 3Ha-
yHO 36araTuB TorouacHy HayKy. CaMe BiH mo3HaWOMUB
I'PeKiB i3 JOCATHEHHSIMU ETUIITAH y reoMeTpii Ta acTpo-
HoMmii. 3a cBiguenusaMm icropura I'epomora, Pasec me-
penbauns 3aremuenHs CoHIlA, II0 cTajocsa 28 TpaBHA
585 p. 10 H. e. Biu gaB mepiri yABIeHHS PO eJIEKTPUKY
i marmerusm. Hocaruenns Paseca B reomerpii He Bu-
YepIyIOTHCSA TEOPEMOIO, II[0 Ma€e Horo im’s.

CrBepmKyIOTh, 1110 Pajiec BiIKPUB TeopeMy IIPO BePTUKAJIbHI KYTH,
IOBiB PiBHiCTL KYTiB IIPU OCHOBI PiBHOOEIPEHOr0 TPUKYTHUKA, OOIPYHTY-
BaB, IO KYyT, AKUHA COUPAETHCA HA IIiBKOJIO, MPAMUH, i IEepPIIUM OIMCaB
KOJIO HABKOJIO IPAMOKYTHOTO TPUKYTHUKA.

®anec Minetcbkui

‘ e e 4 1 VNS = = AL
¥ monozni poku Pasec modysas y €runti. 3a JlereH-
. 1010, BiH 3MBYBAB €TUIIETCHKUX KEPIliB, BUMipAB-
IITM BUCOTY mipamigu Xeorca 3a JOIIOMOTOI0 HOi0HO-
_ cTi TPUKYTHUKIB (Ipo Hel — y HACTYIHOMY POBZLIIi).




Miacymkn

®dasecoBi IpUNUCYIOTH i JOBeleHHA NPYTol 03HAKU PiBHOCTI TPUKYT-
HUKiB, HA OCHOBiI AKOI BiH CTBOPHUB JaJIEKOMip AJIA BU3HAUEHHS BigcTaHi
0 KopabJiB Ha MOpi.

BuBuarounu Bu3HAUHI TOUKM TPUKYTHUKA, HEeMOXKJIMBO He 3raJaTu
iMeHa 11 KiJTbKOX VUEeHUX.

Teopemy mpo IepeTHH BUCOT TPUKYTHUKA AOBiB y XV crouiTTi
HiMenbKuii maremMaTur PeriomoHTaH (1436-1476) — Ha #10ro uecThb I[I0 T€O-
pemy iHOAI HasMBaIOThH 3ajaueo PeriomoHTaHa.

Buparuuii yuennit JleoHapp Ennep (1707-1783),
SAKUHA YCTAHOBUB 3B’A30K MiK BU3HAUHNMU TOUKAMU
TPUKYTHUKA, OYB YVHiKAJIHLHOIO iCTOPUYHOIO TIOCTATTIO
cBoro uvacy. I'eomeTpia i mexanika, onTuka i GaJric-
TUKa, aCTPOHOMiA i Teopia My3uWKM, MaTeMaTUUYHA
(isuka i cynHOOyAyBaHHSA — OCHb JaJIEKO He IMOBHUM
TepeJik ramyseii, aki BiH 36aratusB CBOIMU BigKpPUT-
ramu. Ilepy Eitnepa nane:xars monan 800 maykoBux
IIpaib, IPUUOMY, 38 CTATUCTUUYHUMH IMiIpaxyHKaMH,
BiH PoOUB y cepefHbOMY OJWH BUHAXIT 3a TUKIEHD!
4 JlronuHa HaxsBuuaiinol mupotu iHTepecis, Eilmep
Neowapg Eitnep oyB aKa.,EE,eMiKOD/{ sepHiHCLKOi i CaHKT'HETeI)GYPBITKOi

akazeMiil HayK i iCTOTHO BILTMHYB HA PO3BUTOK CBIiTO-
Boi Hayku. Hemapma panmysprkuit marematux 1. Jla-
IJIac, PO3MiPKOBYIOUM IIPO BYEHUX CBOTO MOKOJiHHA,
CTBEPAKYBaB, 10 Eijep — «yuuTesb ycix Hacs.

Cepen yKpaiHCBKMX MaTeMaTHKiB BaromMuii BHe-
COK y MOCJHiI:KeHHS BJIACTUBOCTEH UYOTUPUKYTHH-
KiB 3pobuB Mwuxanno Bacunbosnuy OcTporpaacbKkuii
(1801-1862). Ileit BumaTHUII yueHWUI, AKUI HaBUYaBCA
B XapKiBCbKOMY yHiBepcuTeTi, 3M00yB CBiTOBe BUBHAHHS
3aBIAKM poboTaM 3 MaTeMaTU4HOI (hisMKU, MaTeMaTuy-
HOTr'0 aHaJIi3y, aHaJXITUUYHOI MexaHiku. TasaHOBUTUI TIe-
nmaror i metoxuct, OcTporpaacbKuil cTBOPUB «IligpyuyHUK
3 eJIeMEeHTapHOI reoMeTpii», AKUH, 30KpeMa, MiCTUB HU3-
Ky ImiKaBUX 1 CKIAJHMX 3aJadu Ha MOOYIOBY BIMCAHUX
i omMcaHMX YOTHUPUKYTHUKIB i 00UMCIEHHA IXHiX IJIOII.

M. B. OcTporpaacbkum
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Boronw6os Mukona Mukonanosuy (1909-1992)

Yy MOKHA CTAaTH BUAATHUM YUYEHUM, OTPUMABIIHI
OCBiTY B CiJbCBbKil mIK0J1i? MoXJI1BO, XTOCE i3 Bac sammuc-
JIIOBaBCA HAJ UM IMUTAHHAM. 3BiCHO, IO HE BCi MOKYTHb
CTaTH BCECBITHBOBIJOMHMU HAyKOBIAMU. ToMy MU Mae-
MO TIUITATHUCA TUMHU, KOMY IIe BHAJOCHA, AK, HAIPUKJIAL,
M. M. Boromaoo00By.

OTpuMaBIIX IIOUYATKOBY OCBiTYy Bmoma, Mwuko-
na Boromo6os 3 1919 mo 1921 p. maBuaBca y Beauko-
Kpy4YaHCBbKi#l cemupiuHiit mkoni ma IlomraBmiuui —
€INHOMY HaBUYAJIBLHOMY 3aKJjajni, Akui BiH s3akimuwms. Ilicia sakiHueHHS
mKoau Mukoja camMocTiiHo BuBUaB (isuky i maremarurky. ¥ 1921 p.
ponuua BoromiooboBux mepeixana mo Kwumesa, i 3 14 pokiB Mwuxkoma
BiKe OpaB yduacThb y ceMiHapi Kadempu MaremMaruuuol Qisuxku KuiBcbKo-
ro yHiBepcurery. ¥ 15-piumomy Bimi Boroso6oB Hamucap mepiiry HAyKOBY
IIpaIio, a HaCTYIIHOIO POKY OYB MPUUHATHUI oApasy m0 acHipanTypu AKa-
memii mayxk Yipaimu. Ilicia ii sakiHueHHS BiH OTpHMMAaB CTYIiHL JOKTOpPA
maremarnuanx Hayk (y 20 pokis!). 3 1936 p. Murkosa Mukosaiiopuu —
npodecop Kuiscbkoro yuiBepcurery, y 1940 p. OyB HampaBieHuii 1o Yep-
HiBIiB 1Jid oprawmisamii xKadeap Ha (isuko-mMaTeMaTUYHOMY (haKyJIbTETI
YepHiBenbKoro gep:kyuisepcutery. ¥ 1948 p. BorosroboBa o6uparoTh
akazemikom Akanemii HayKk YKpaiHu.

He pospinsioun y cBOiX HAyKOBHX iHTepecax MaTeMaTHKy, MeXaHi-
Ky Ta Qisurky, Mukoma MukoaaioBuu COPUAB iX CHiJILHOMY PO3BUTKY.
¥V 1966 p. M. M. Boroito60oB cTaB mepIIiuM AWPEKTOPOM CTBOPEHOT'0 HUM
IacTuTyTy Teoperuunoi (isuxku Aramemii Hayk Ykpainu B Kuesi. BoroJo-
00B OyB uJeHOM OaraThboxX iHO3eMHUX akajeMiit Hayk — Boarapii, Himeu-
yuau, [loabmi, CIITA Ta in. HaykoBenpb oTprMaB YMCJIE€HHI MiKHapOIHI
Haropojau, Sk-oT: XeliHeMaHiBchbKa mpemida (1966 p.), memans Maxca Ilnanka
(1973 p.), memans Iloma Hipaka (1992 p.).

MewmopianbHi momku Ha yectb M. M. Borosio6oBa BcTaHOBJIEHO Ha
OymiBaax yHiBepcuTeTiB y Kuesi Ta YepHiBIgX, HaM’ATHUK BUAATHOMY
BUeHOMY BigKpuTo B ceni Bemuka Kpyua. ¥V 1992 p. Harionaabua axaje-
Mis HayK YKpainu sacHyBaJia [Ipemito imeni M. M. Borosiio6oBa, Ha 4ecTsb
YUeHOT0 HasBaHO MaJy ILmaHeTy «22616 Borosio6oB».
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TeomeTpia mae gBa cKapOu: OGUH i3 HUX —
ne teopema Iliparopa, a mapyruifi — mo-
Iin Bippiska B cepefHBOMY i KpalitHbOMY
BigHOIIEHH]... [lepmiuii MoKHA TOPiBHATHU
3 Miporo 30J10Ta, a APYyruil Oiibile Haragye
KOIIITOBHUI KaMiHb.

Hozann Kenaep

Y 1mpoMy po3[ijii BU pO3MOYHETE 3HAWOMCTBO 3 IOXi0-
HicTio (biryp. BimHommenusa moxi6HOCTI € OfHi€I0 3 HAallBaKJIUBI-
X XapaKTepHUCTUK eBKJimoBoi reomerpii. BusaBu mogibHOCTI
YacTO 3yCTPIiUalOThCS i B MOBCAKIeHHOMY *KuTTi. Hampukian,
aBiamogeJti JiTakiB momiOHI M0 pealbHUX MAIINH, a PEIPOAVEK-
il KJacMYHUX KapTUH IOAIOHI 10 opuriHaJIis.

B ocHoBi Teopii momiOHOCTI JIe:KUTH y3arajJbHeHa Teope-
ma Paseca. 3aBIAKU BJIACTUBOCTAM IMOAIOHWX TPUKYTHUKIB
BCTAHOBJIIOETHCA YUMAJIO BaKJIUBUX I'€OMETPUYHUX CITiBBiA-
HOIlIeHb. 30KpeMa, 3a JOIOMOTOI0 IMOAiOHOCTiI Oyae JOBemeHO
caaBeTHy Teopemy Iliparopa. IllonpaBaa, Take AOBeIeHHSA He
€ KJIacCMYHUM, ajsKe 3a uaciB Iliparopa mesaxi reomerpuuni
(arTu, axki mu 6ymemo posriaggaTu, Ie He Oyau Bigkputi. AJje
ChOTOIHI HABITh 3BUUANHUY ITKOJISIP MOXKEe OBOJIOJITY 3HAHHS-
MU, HeBifomMuMu Besnukomy Iliaroposi.




§10 nodi6Hi mpukymuuxu

10.1. Y3azanbHeHa meopema daneca

IIpuragaemo meAKi MOHATTSA, IOB’A3aHi 3 HiJIeHHAM
i mpomopIiaMu, SKi 3HAZ00IATHCS AJA MONAJBIINX Mip-
KYBaHb.

BigHOWeHHAM Bigpi3KiB 3aBAOBXKN a i b Ha3MBaeTbcA

. a
YacCTKa IX OOBXWH, TO6TO Uncno —.
b

. a .
Inaxime Ka)Kyuu, BiIHOIIIEHHS — BKAasye, CKiJIbKU
b

pasiB Bifpisdok b i iforo yacTuUHM yKJIaZAOThCA Y Bin-
pisky a. IlificHO, AKIIO BiApi3oK b B3ATU 3a OJUHUIIO
BUMipIOBaHHS, TO IIe BiJHOIIEHHS NOPiBHIOBATHUME IOB-
JKWHI Bifpiska a.

Biapi3kn 3aBAOBXKM a i ¢ nponopuirHi Bigpizkam

. a c
3aBAOBXKM b i d, AKWo —=—.
b d

Hampurnan, Bigpisku 3aBHoB:xKKK 8 cM i 12 ¢M mporop-

mitiui Bigpiskam sasmoB:xku 10 cm i 15 cMm, ocKinbKu
8 12
—=—=0,8.
10 15
Chopmyrioemo ysarajabHeHY Teopemy Pajeca Iisd
HEepiBHUX BiApPisKiB, AKi BiATHMHAIOTHCA ITapajieIbHUMU

IpAMUMYU Ha CTOPOHAX KyTa.
Teopema (Npo nponopuiiiHi Bigpiskn)

MNapanenbHi NpaAMi, AKi NepeTnHaTb CTOPOHU KYTa, Bif-
TMHAKTb Ha CTOPOHaXxX LbOro KyTa MponopuirHi Bigpis-
AB  AB, a c
Kn: —=——>,abo —=—.
BC BC b d

1 1

TBepm:xeHHA Teopemu ingoctpye puc. 93. Hase-
IeMO MipKyBaHHS, Ha AKUX I'DYHTYETHCA IOBEIEeHHS

miei Teopemu. BigHommeHHsT —— BKasye, CKiJIbKM pasiB
BC

Puc. 93. TTapanensHi
npAMi BiATUHAIOTH
Ha CTOPOHAX KyTa
MTPOTIOPIIifHL
BipisKu;
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J

B

A b

(0]

¢ C\*¥\D

Puc. 94
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Bimpisox BC yKiIamaeThca Vv Bifipisky AB, a BigHOIIEH-

1
BC,
y Bigpisky AB,. Teopema ®ajeca BCTaHOBJIOE BiJIo-
BimHiCTh Mi)K mpoIllecaMu BUMipIOBaHHS Binpiskis AB
i AB,. Cupasni, npawmi, napaneabHi BB, «1epeBoAATb»
piBHI BiZpisKM Ha OAHIN CTOPOHI KyTa B piBHI BiApisku
Ha iHIIi# cTOpOHi: Bimpisox AB «IIepexXoauTb» y Bif-
pisok AB,, mecATa 4acTUHA Bigpiska AB — y gecAry
yacTuHy Binpiska AB, i T. 1. Tomy, akmo Bigpisok BC
VKJIafaeTbeca y Binpisky AB n pasis, To Bigpizok B,C,
VKIAJaEThCA y BiApisKy AB, Tako:x n pasis.

IloBHe moBememuHsa 1iei Teopemu momgano B [o-
matry 1.

HA

— cKigbky pasiB Bifipisok B,C, ykJIajzaeTbcs

. a c a c
3aysaxcenus. Ockinbky —=—, 10 —+1=—+1,
b d b d

a+b c+d . .
TOOTO = , 1 BUCHOBOK [JAaHOI TeOpeMu MOKHAa
b

. AC _ AC,
3alIucaTu 'y BUIVIAOlL —— =
AB

. Ha rakry piBHicTr MU

TaKOXK OyZemMo IOCUJIATHCA AK Ha TEOPeMY IIPO IIPOIOP-
mifiHi Bigpiskm.
3apava N
[aHo Bigpiskm a, b, c. MobygyiiTte Bigpi3oK x = >,
a
Po3s'azaHHA
Mobypyemo AOBINbHWI HepPo3ropHyTuin KyT O i Bigkna-
OEeMO Ha OAHi oro ctopoHi Biapiskm OA=a i AB=b,
a Ha iHWin ctopoHi — Bigpizok OC =c (puc. 94). MNposepe-
Mo npamy AC i npamy, Aaka napanenbHa AC, NpoxoguTb ye-
pe3 Touky B i nepeTnHae gpyry CTOpoHy KyTa B Touui D. 3a
Lo OA OC .
Teopemolo MpPO MPOMNOPLUiNHi Bigpi3KM — =—, 3BiOKK
AB (D
AB-OC b-c

D= =—— Otxe, Bigpizok CD — wwyKaHW.
OA a




§ 10. MomiOHI TPUKYTHWKM

3asHaumMo, 1110 B 3a7laUi BeJIMUMHA X € UeTBEPTUM
yjgeHoM mpomopiii a:b=c:x. Tomy moOygoBaHuii Bin-
PiBOK HA3WBAIOTH UETBEDPTUM IIPOIIOPIINHNIM BiIDIZKOM.

10.2. O3HAYeHHA NOQiIBHUX MPUKYMHUKIB

PiBHi Qirypu morkHa yaBuTu K (irypu, 1m0 MaoTb
omHaKoBy (opMy ¥ omHAKOBiI po3mipu. AJle B IOBCAK-
IeHHOMY JKHMTTi YacTO 3yCTPivaioThCA pedi, AKi MaioTh
omHAKOBY (popmy, ajie pisHi posdMipu: HATIPUKJIA, YaiiHe
OronIie i Tapisika, oJHAKOBI MOZesi B3YTTA PisHUX pPO3-
MipiB ToIIT0 (HaBeAiTh iHIIi mpuKIagu cami). ¥ reomerpii
(dirypu ogHaKoBOI (hopMU MPUHHATO HABUBATU TIOII0HI-
vu. Hampukiaajg, TogiOHMMY OUH A0 OLHOTO € OyAb-aKi
IBa KBajapaTu, Oyab-aKi ABa Koja. BBememo cmouaTKy
TMOHATTSA MOAIOHUX TPUKYTHUKIB.

O3HaYeHHA

[lBa TPUKYTHUKIN HAa3MBAOTLCA MOAIGHNMY, AKWO KyTW 0f-
HOrO 3 HMX BiAMNOBIAHO AOPIBHIOTb KyTaM iHLWWIOrO i Bigno-
BiHi CTOPOHW LMX TPUKYTHUKIB NPONOPLiliHI.

Ha pwuc. 95 so06paskeno momibHi TpPUKYyTHH-
ku ABC i A, B/C,. Ilogi6HicTh IUX TPUKYTHUKIB KO-
poTKO mosHadaoTh Tak: AABC®AA BC,. YV nsomy
s3amuci, AK i B 3amuci piBHOCTI TPUKYTHUKiIB, Ha3BU
TPUKYTHUKIB OyZeMo BIOPAJKOBYBaTH TakK, 1100 Bep-
IIUHYA PiBHUX KYTiB 3a3HAUYAJIUCh ¥ MOPAAKY BiAmOBi-
Hocti. Ile o3Hauae:

akwo AABCOAABC, 1o LA=LA,
AB _ BC _ AC _,

/ZB=/B,, £C=/C, = - -
AIBI BICI AICI

Yucno k, 110 DOPiBHIOE BiTHOIIIEHHIO BiJIIOBiTHUX
CTOpiH MOAIOHUX TPUKYTHUKIB, HABUBAIOTH KOedilliEHTOM
nopibHoCTi.

OueBuHO, 110 ABa PiBHI TPUKYTHUKHU € MOZiOHNME
3 Koedimienrom moxioHocTi 1.

Puc. 95. Tloxi6wi
TPUKYTHUKU
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318.

319.

320.

321.
322.

J

OnopHa 3agava
BigHoWweHHs nepumeTpiB NOAIGHUX TPUKYTHUKIB [O-
piBHIOE KoediLieHTy nogibHocTi. [loBeaiTb.

Po3g'AasaHHA
Hexait AABC®AABC, 3 koediuieHTom nogibHoCTi k.

Lle o3Hauae, wo AB _BC _AC _k, To6T0 AB=kKAB, ,

A1BW BWCW AWCW
BC=kB,C,, AC =kAC,. Maemo:
P, _ kAB +kBC +kAC, kP,

ABC

WBC k
P AB +BC, +AC, P )

A1 Bi C| A1 Bi C|

3a3HaunMoO TaKOMK, II[0 8i0HOUWeHHA 8i0n0B8i0HUX
AiHiliHUX enemenmis (median, bicexmpuc, 8ucom mou,0)
nodi0Hux mpukymHukie 0opieHioe Koediyienmy nodio-
Hocmi. [loBeniTh 11e caMoCTiiHO.

3anumadHs i 3a0aui
YcHi BnpaBu

Bigomo, mo AABC>AKMN. HasBiTh BifIOBiZHO PiBHI KyTH IIUX
TPUKYTHUKIB.

Tpurkytuuk ABC i TpukyTHUK 3 BepmuHamu D, E, F moxi6ui, mpu-

AB BC AC N
yoMmy — = — = ——. 3akinuirs 3anmuc A ABC™A... .
EF FD ED

Yu piBHi Oyab-aki aBa momibHi TpukyTHHUKHN? Yu momibHi Oyms-aki gBa
piBHi TpukyTHUKHU? HasBiTh BigmoBigHuit KoedimieHT momiOHOCTI.

Yy MOKYTh OyTU MOAIOHMMY MPAMOKYTHUH i TYMIOKYTHUN TPUKYTHUKU?

[Ba TpurkyTHUKU TToAiOHI 3 KoedimierTom 0,25. ¥V ckinbKu pasiB cTopo-
HI OJHOTO TPUKYTHUKA OiJBIIL 3a BiATIOBiAHI CTOPOHM iHIIIOTO?



§ 10. MoAibHi TPUKYTHWKK

323.

324.

Aa

325.

326.

327.

328.

329.

lpadiuHi Bnpasun

Haxpecuits TpurkyTauk ABC. Ilosnaure Ha cTopoHi AB TOouKy D Tak,
mo6 AD:DB=2:1. IlpoBenits uepe3 Touky D mnpaMy, ImapaJjelbHy
cropoHi AC, i mosHauTe TOUuKy E — TOUKy IepeTHHy Iiei mpamoi
3i croponoro BC. BumipsaiiTe Bigpisok BE Ta 00UYHCIITHL HOBKUHY
Bimpiska EC 3a TeopeMmoro IIpo mpormopitiiiai Bigpisku. IlepesipTe oTpu-

MaHW# Pe3yJabTaT BUMipIOBAHHIM.

Hakpeciaits TpukyTHUK ABC i IpOBERiTh Y HBOMY cepefHio JiHito DE,
napaJyienbuy AC. HasBiTh mofiOHi TPUKYTHUKU, SKi yTBOPUJINCA HA PU-

CYHKY.

NMnucobmoBi Bnpaswm

PiBeHb A

Busnaure, um € Bigpisku 3aB-
IOBXKKH a i b mpomopriiitHUMU
Bigpiskam c¢ i d, aKIo:

a) a=8 cm, b=24 cm, c=4 cwm,
d=12 cwm;

0) a=9 cm, b=14 cm, ¢c=7 cmM,
d=18 cm.

Ha puc. 96 AABC>A A BC,. 3a
JaHUMM PHUCYHKa 3HAWIIThL x 1 Y.

Ha puc. 97 AABC®AA BC,. 3a
JaHUMU PHUCYHKa 3HaWOITh X i y.

IIpama KM mnapajenabHa CTOPOHi
AC Tpuxrytuuka ABC (puc. 98).
3uangits Bigpisox MC, aKIo:

a) AK=2 cm, KB=6 cwm,

BM =9 cwm;

0) AK:KB=2:3, BC=10 cwm.
IIpama KM mnapajeiabHa CTOPO-
Hi AC mpurkytaura ABC (puc. 98).
3HaigiTe Bigpisok AB, AKIIO
AK =6 cm, BM:MC=4:3.

B B,
x& B
A 12 C A1 18 C'1

Puc. 96
B B

Puc. 98
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330.

331.

332.

333.

334.

335.

336.

337.

338.

Bigomo, mo A ABCOADEF . 3ualifiTs:

a) kyt C, axmo LA=45°, LE=110°;

0) kyT F, axkmo £ B=80°, LA=/C.

3HAWAITh TOCTPI KyTH NPAMOKYTHOTO TPUKYTHUKA, SKIIO B IMOAi0OHOMY
WOMY TPUKYTHUKY PisHHUIS HanOiJbIIIOro i HaliMEHINIOro KyTiB JOpiB-
Hioe 70°,

CTOpOHU TPUKYTHUKA HOPiBHIOOTL 2,5 c¢cM, 4 ¢cM i 5 cm. 3HAHAITH CTO-
POHU TPUKYTHWKA, IOJi0HOTO TJAHOMY, SKIIO:

a) ioro mepumMeTp AopiBHIOE 46 cM;

0) iioro HaliMeHIIIa CTOPOHA JOPiBHIOE HAMOIIBIIiM CTOPOHI JaHOTO TPU-
KYTHUKA.

CTopoHU TPUKYTHUKA NOPiBHIOTE 16 ¢cM, 12 cm i 10 cm. 3HaimiTs nepu-
MeTpP TPUKYTHUKA, MOAIOHOTO0 JAHOMY, AKIIO HOTO HAMWOiJIbIlIa CTOPOHA
IOPiBHIOE 8 CM.

HoBermiTh 3a 03HAUEHHAM, I1T0 OYyAb-IKi JBa PiBHOCTOPOHHI TPUKYTHUKHI
oA i0Hi.

HoBeniTh Bijfi CyIPOTUBHOTO, M0 TYIOKYTHUH i pPiIBHOCTOPOHHIHN TPUKYT-
HUKU He MOKYThb OyTHU HOJiOHUMMU.

PiseHb b

Ilpama MN mapajeibHa OCHOBaM Tparlie-

mii ABCD (puc. 99). BHaiimiTs: B C
a) cropony CD, akmo AM :AB=4:5, M N
CN =3 cwm;

6) cropory AB, akmo AM:ND=3:2, A D
CN=2cm, AM =9 cm.

Ilpama MN mnapaJjesbHa OCHOBaAM Tparte- Puc. 99

uii ABCD (puc. 99). 3uaiigitTs cropony AB,
akmo AM-MB=1cm, CN:CD=3:7.
3a ganumu puc. 100 smaigitTe x, aximpo al|b.

NG :

4 X x+1

Puc. 100



§ 10. MoAibHi TPUKYTHWKK

339. Bigomo, mo AABCADEF, npuuomy £D=70°, £B=55°. JloBe-
oite, mo AB= AC.

340. Bimomo, mo AABCOAKMN, upuuomy LA+ 2ZM =90°. [loBenits,
mo AB — Haiibijbiia cropoHa TpukyTtauka ABC.

341. [oBenirTs, 110 TPUKYTHUK 3 BepIIMHAMH B CepeIUHAX CTOPiH JaHOTO
TPUKYTHHUKA MOAiOHUM nanomy. YoMy mopiBHIOE KoedimieHT momioHOCTI?

342. YV rpukytaury ABC touku D i E — cepemunu cropin AB i BC Bin-
noBiguo. loBenith, 1m0 A ABC®ADBE , i s3Haligite KoedilieHT mmo-
IioHOCTI.

PiBeHb B

343. KoskeH i3 IBOX HEpiBHUX, aje MOAIOHNX TPUKYTHUKIB Mae CTOPOHU 3aB-
moB:KKHU 12 ¢m i 18 cm. 3HAHAITH HEBiOMI CTOPOHU ITUX TPUKYTHUKIB.

344. TpurkyTHUKHU 3i cropoHamu a, b, ¢ i b, ¢, d moxi6bui. loBexmiTs, 1110 Koe-
(imienT moxibHOCTI He MOsKe mopiBHIOBATH 2.

345. 3HafigiTh IOMUJIKY B «IOBEIEHHi» reoMeTPUUHOro coismy: Bimpisxu
mapaJjieIbHUX IIPSIMUX, III0 MICTATHCA MiK CTOPOHAMHU KyTa, PiBHI.

«JloBeeHHs»
Hexai AB i CD — Bigpi3kun napanenbHux NpAMuUX, AKi nepeTu-
HaloTb cTopoHu KyTa O (puc. 101). 3a Teopemoto NPo NPONOpPLiHI

D
- AO _ BO . B
Bigpiskm — =—, abo AO-DO =BO-CO. NMomHOX1MO 06uAaBI
co DO
YaCTUHK i€l PiBHOCTI Ha BiAMIHHY Bif Hyna pisHuuio AB—CD: 0 A C
AO-DO-(AB—CD):BO-CO-(AB—CD), Puc. 101

AO-DO-AB—-AO-DO-CD=BO-CO-AB-BO-CO-CD.
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[epeHecemo nepwmnin YneH NpaBoi YaCTUHW PIBHOCTI NiBO-
pyyY, a APYrUiA YneH NiBoi YaCTUHM — NPaBopyuY:
AO-DO-AB—-BO-CO-AB=A0-DO-CD-BO-CO-CD, abo
(AO-DO—-BO-CO)-AB=(AO-DO-BO-CO)-CD.

Posginuewn obuasi YacTUHM OCTaHHbOI PIBHOCTI Ha BU-
pa3 y Ayxkax, maemo AB=CD, To6TO Bifpi3Ku napanesnb-
HUX MPAMUX, WO MICTATbCA MK CTOPOHaMW KyTa, PiBHi.

346. Hiaromans AC ginuts Tpamenito ABCD (ADllBC) Ha OBa IOAiOHI
rpukyTHUKU ABC i ACD. 3uaigite AC, axmo BC =4 cm, AD=9 cwm.

347. HNiaromaap AC Ttpamernii ABCD (AD [| BC) IopiBHIOE cTopoHi CD
i minuTe Tpamerito Ha ABa momiOoHi TpurkyTHUKU ABC i ACD. 3Haiigits
nepumeTrp Tparmernii, axkmo AB=9 cm, CD=12 cMm.

(&)

lNoBTOopeHHA nepepn BMBYEHHAM § 11

TeopeTuyHnn matepian

° O3HAKU PiBHOCTi TPUKYTHHUKIB; [ 7 raac, § 8, 10, 13]
e Tpameris. ( 8 rnac, § 5 J
3apaui

348. Yepes BepIINHY TPUKYTHUKA IIPOBEICHO IPAMY, SKa TiJINTh JaHUN TPU-
KYTHUK Ha OBa PiBHi TPUMKYTHHKN. Bu3HauTe BUJA HAHOIO TPUKYTHUKA.
Yy MoKe Taka mpsaMa PO3AiIUTU TPUKYTHUK Ha JBa HEPiBHI, aje 1o-
Ii0HI TpUKYTHUKU? BuCIOBITH NpUIyIIeHHA.

349. Hiamerp AC meperunae xopay BD B rtouri K, sKa IiIUTh XOpay HaB-
min. MoBexmits piBHicTh TpukyTHUKIB ABC i ADC. Yu MOXYyTh XOp-
o AB i CD 6yTu mapaJieIbHUMHU, AKI0 Touka K He € meHTpoM KoJsa?

110



§ 11| 03Haku nodi6Hocmi mpukymHukis

11.1. M00i6HICMb MPUKYMHUKIB
3a 0BOMd Kymamu

Il BCTAaHOBJIEHHS MOAIOHOCTI [BOX TPUKYTHUKIB,
AK i )i BCTAHOBJEHHSA iX piBHOCTI (IpuramaiTe o3Ha-
KM PiBHOCTI TPUKYTHUKIB), He 000B’SI3KOBO IepeBipaTHU
BCi CIIiBBiIHOIIIEHHSA CTOPiH 1 KYTiB 3TrilHO 3 O3HAUEH-
HAM — JOCTaTHHO MepeBipuTHU Juile AedAki 3 HuX. fAKi
came? Binmosighs Ha Ile 3anuTaHHSA HAIOTh TPU O3HAKU
moAi6HOCTI TPUKYTHUKIB.

Teopema (o3HaKa NOAI6GHOCTI TPUKYTHUKIB
3a gBOMa KyTamu)

AKWO ABa KyTW OOQHOro TPUKYTHMKA BiANOBIAHO AOpiB-
HIOOTb ABOM KyTaM iHLIOro TPUKYTHMKA, TO TaKi TPUKYT-
HVKW NOAIOHI.

JoBepeHHA

O Hexait gano tpukytauku ABC i A B(C,,
yakux LA=/A,, ZB=/B, (puc. 102). [loBegemo 1o-
Ii0HicTh IMUX TPUKYTHUKIB. I3 TeopeMu mpo cymy Ky-
TiB TPUKYTHUKa BOYeBUAb BUILIUBaeE, mo LC=ZLC, .
Binxnagzemo Ha mpomeHi AB Binpizok AB,, 1m0 J0piB-
HI0O€ A B, i npoBesemo npamy B,C,, napanensny BC .
Toni L ABC=/AB,C, ax BiJNOBigHI KyTu Ipu mapa-
JenbHUX npamux, Tomy AAB,C, =AA,B,C, 3a npyrowo
o3HaKoo, 3Bigku AC, = A,C,. 3a TeopeMoOI0 IIPO IIPOIIOP-

i e e . AB AC AB AC
mitiai Bigpisky ——=——, oTKe, —— =——. AHa-
AB, AC, AB, AL,
. AB BC
JIOTiYHO AOBOAMMO, 110 —— = ——. TaKuM YmHOM, 3a
AlBl BIC1

O3HAYeHHAM NoAi6HuX TpuKyTHUKIB A ABCV>A A B/C,.
Teopemy mosezexo. M

B
&
C
A Cz
B

Puc. 102. Do moBenen-
HA mofAibHOCTI TpU-
KYTHUKIB 3a JBOMa
KyTaMu
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J

Puc. 103

3ajaua
Touka nepeTuHy giaroHanen Tpanewii AinUTb OAHY 3 HUX
Ha Bifpi3Ky 3aBROBXKM 4 cM i 7 cM. MeHwa ocHoBa Tpa-
neuii gopiBHIOE 8 cM. 3HaMAITb CepefHIo NiHilo Tpanewii.

Po3B'A3aHHA
Hexai1 y Tpanewii ABCD (AD||BC) piaroHani nepetuHaioTb-
ca B Touui O, BC=8 cm (puc. 103). Po3rnaHemo TPUKYTHUKM
AOD i COB. Y Hux Kyt npu BepwuHi O piBHi AK BepTUKanbHi,
ZCAD = Z/BCA AK BHYTpILWHi Pi3HOCTOPOHHI Npu napanenb-
Hux npamux AD i BC Ta ciyHin AC. Otxxe, AAOD>ACOB

. BC BO .
3a ABOMa KyTamu. 3Bigcu BMNAMBaE, wo — =——. OckKinb-
AD DO
Kn 3a ymosow BC<AD, o BO<OD, otxe, BO=4 cm,
BC-DO 8.7
OD=7 cm. Topi AD = =——=14 (cm).
BO 4

CepepfHa niHia Tpaneuwii JopiBHIOE NiBCYMi Ti OCHOB, TOOTO

8+14 =11 (cm).
2

Bignosigb: 11 cm.

11.2. M0Qi6HICMb MPUKYMHUKIB
3a 0BOMd CMOpOHAMU
i KYMom MiX Humu

Teopema (03HaKa NofiGHOCTI TPUKYTHUKIB
3a ABOMa CTOPOHaMM i KyTOM MiXK HUMWU)

AKLWO OBi CTOPOHU OQHOrO TPUKYTHMKA MPOMNOPUinHI
OBOM CTOPOHAM iHLWOrO TPUKYTHUKA i KYTW, YTBOPEHI
LUUMK CTOPOHAMM, PiBHI, TO TaKi TPUKYTHMKN NOAIGHI.




§ 11. O3Hakv NOmiOHOCTI TPUKYTHUKIB

JoBepeHHA B
O Hexait gano tpukytauku ABC i A BC,, /?/\\

AB AC

y akux LA=/LA, ——=—— (puc. 104). [loBememo A C
AlBl AICI C2

moAibHicTh MUX TPUKYTHUKIB. Bigkaamemo Ha mpome- B,

Hi AB Binpisok AB,, mpo gopiBHIoe A, B, i npoBesemo A

npamy B,C,, napaneasny BC. Toxi L ABC=/AB,C, Af C,

AK BiATIOBiIHI KyTH IIpHW IIapaJieJbHUX OPAMHUX, TOMY

. AB AC
A AB,C,> A ABC 3a 1BoMa KyTamu. 3Bigcu —— = ——, Puc. 104. To nosepeH-
. AC, HeA moAi6HOCTI TpU-
. . AB AC KYTHUKIB 3a JBOMA
a ockimeku AB,=A B i —=——, 10 AC, = AC,. .
AB AC CTOPOHAMH 1 KyTOM

171 .
. . MK HUMU
Toni AAB,C,=A A B,C, 3a nepom 03HaKOIO PiBHO-

CTi TPUKYTHUKIB, oT:ke, LA BC =/ZABC=/AB,C,,
AABC>AA BC, 3a asoma kyramu. Teopemy pmo-

Begeno.
3ajava ﬂ

MpAama, Aka nepeTrHae ctopoHu BA i BC TpukyTHUKa ABC,
LiNUTb KOXHY 3 HUX Y BIJHOWEHHI m:n, NOYMHaoun Bif Bep-
WwuHK B. [loBepiTb, Wo uA npAma napanenbHa ctopoHi AC.

Po3B’'A3aHHA
Hexai npsama k nepeTnHae ctoponm BA i BC TpukyTHuKa ABC B
B Toukax A i C, BignosigHo (puc. 105). Ockinbku 3a ymoBowo kA C,
. BA BC, m BA  BC m .
3afavi —-=—"=_—,70 — =——=—_Tofi TPNKYTHNKM
AA CC n BA BC m+n A C
ABC i ABC, nopibHi 3a ABOMA CTOPOHAMM i KYTOM MiX HUMN. T

I3 noaibHOCTi TPMKYTHUKIB BUNAMBaE, WwWo £BAC, = ZBAC. Ane
Ui KyTu € BignosigHumm npu npamux k i AC Ta ciuHiin AB. OTxe,
k|| AC 3a 03HaKolo napanesbHOCTi NPAMUX.
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B
&
A
c, ¢
B

Puc. 106. [To moBenmen-
HA noxiOHOCTI TpU-
KYTHUKIiB 32 TphoMa
CTOPOHAMU

114

11.3. M00i6HICMb MPUKYMHUKIB
30 MpbOMA CMOPOHAMU

Teopema (03HaKa NOAIGHOCTI TPUKYTHUKIB
3a TpbOMa CTOpPOHamwm)

AKLWO TP CTOPOHU OOHOrO TPUKYTHUKA MPOMNOPLinHI
TPbOM CTOPOHaM iHLIOrO TPUKYTHMKA, TO TaKi TPUKYT-
HUKW NOAi6HI.

[JoBeneHHA
U0 Hexai#t y rtpuryrHurax ABC i A B/C,

AB _ BC _ AC (puc. 106). IToBememo momibHiCTH
AlBl Blcl Alcl

IUX TPUKYTHUKIB. IK i B momepenHix Teopemax, Bif-
KJajeMo Ha npomeHi AB Bigpisok AB,, mo Aopis-
HI0O€ A B, i nposegemo npamy B,C,, mapaienb-
ny BC. Toxi LABC=/AB,C, aK BiANOBigHI KyTH
Ipy napajelbHUX npamux, tomy AAB,C,>AABC

. AB  BC AC .
3a JBOMAa KyTaMMu. 3B1I[CI/I = = , a OCKLJIb-
AB, B(C, AC,

2

ku AB,=A B, 1O A8 _ B¢ . Bpaxosyrouu, mpo
AB BC AIB1 B2C2

——=——, maemo B,C, = B,C,. Arajoriuso noBoau-
A B BC,
mo, mo AC,=AC, . Toxgi AAB,C,=AA,B,C, 3a Tpe-
THOIO 03HAKOIO PiBHOCTI TPUKYTHUKIB, oTKe, L A=LA ,
ZABC =/ABC=/AB,C,, AABC®AABC, 3a
nBoma KyTtamu. Teopemy mosemeno. M

OT:xe, OIS DOBEIEHHS BCiX TPHOX O3HAK IIOMiOHO-
CTi TPUKYTHUKIB BUKOPHUCTAHO OOWH i TOI caMWI IIigxXif,
a JTOBeNeHHA KOKHOI 3 O3HAK IMOMIOHOCTI CIIMpPAaeThCA
Ha IIeBHY O3HAKY PiBHOCTI TPUKYTHUKIB.

Y xonmi moBeleHHSA O3HAK IOMIOHOCTI TPUKYTHU-
KiB MM MOKas3ajim TaKOoMK, IO IIpAMAa, AKa IapajesbHa
CTOPOHI TPUKYTHUKA i IIepeTuHAae ABi iHIII CTOPOHM, Bif-
TUHAE BijJ JAHOTO TPUKYTHUKA ITOHiOHII.




§ 11. O3Hakv NOmiOHOCTI TPUKYTHUKIB

350.

351.

352.

353.

354.

355.

\

356.

3anumaHHa i 3a0adi

YcHi Bnpasu

AB BC
¥ rpukytHukax ABC i A B,C, S = v = k. SIKy piBHicTh HeoOXif-

171 171
HO JOJATHU [0 YMOBH, 11100 MOXKHA OYJI0 HOBECTU IMOAi0HICTD ITNX TPUKYT-
uukis? HassiTh yci moskauBi BapianTu BifmoBifi.

AB BC AC

Hano Tpuxkytauku ABC i KMN, y akux = = . HasBiTb
KN MN MK

KyT TpukyTHUKa KMN , 1o gopiBaioe Kyty C. Yomy i KyTu piBHi?

AB MN
Hamo Tpukytuuku ABC i KMN, y AKux —C:— i £LB=4ZN.
B NK

Hasgith KyT TpurkyTtHuka ABC, 1o mopiBaioe KyTy M . Homy Ii Ky-
TH PiBHi?

Yu MOKYTH OyTU TOAIOHUMU:

a) IPAMOKYTHHUH i piBHOOEAPEHUI TPUKYTHUKN;

0) IPAMOKYTHUU i PiBHOCTOPOHHI# TPUKYTHUKU;

B) TPUKYTHUK i3 KyToM 50° i TpurkyTHUK i3 KyToM 100°;

I) TPUKYTHUK i3 KyToM 60° i TpukyTHUK i3 KyToM 120°7

Yu moxibHi piBHOOEApPEHI TPUKYTHUKY, SKIIO BOHU MAIOTh:

a) 1o PiBHOMY I'OCTPOMY KYTY;

0) mo piBHOMY Tymomy KyTy?

IBa mofibHi TPUKYTHUKN MAIOTh CHLIBHUHA KyT. Yu 000B’I3KOBO ixXHi
CTOPOHMU, IPOTHJIEKHI IbOMY KyTy, mapajeabHi? HaBemiTs KoHTPIpU-
KJaj.

lpadiuHi Bnpasn

Haxpeciits Tparmerito i mpoBenits ii giaroxHadi.

a) Bumimits KombopoM momiOHI TPUKYTHUKU, K1 YTBOPHJIHCSA HA PU-
CYHKY. 3a KO0 O3HAKOI0 MOYKHA JIOBECTH iX MOJi0HiCTH?

0) BumipaiiTe moBkuHU BiApiskiB ommiei miaromasi, Ha aAKi BoHa mi-
JIUTHCA TOYKOIO IIepeTUHY AiaroHaJjeil. BumipdAiiTe moBKuHY omHiel
3 OCHOB Tparellii Ta o0YHCIiTh HOBMKUHY APYrol OCHOBU, KOPUCTY-
I0unch NoxiOHicTIO TPpUKYyTHUKiIB. IlepeBipTe oTpuMaHU# pe3yabTar
BHUMipIOBaHHAM.
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357. Haxpeciairs TPUKYTHUK 1 IPOBEAiTH HpPAMY, AKa IIapaJjejbHa ONHiil
i3 7foro cTOpiH i mMepeTwHaEe MBI iHII CTOPOHU.
a) BuziniTh KOJIBbOpOM MOi0HI TPUKYTHUKU, SKi YTBOPUJIKUCSA HA PUCYH-
Ky. 3a gKOI0 03HAKOI0 MOXKHA JOBECTH iX moxibHicTh?
0) BuwmipsariTe KyTu, mig SKUMHU AaHA IPSMa IIepPeTHHAE CTOPOHU TPHU-
KYTHUKA, i 3HAWIITh Y€1 KyTH JaHOTO TPUKYTHUKA.

4 .
& Mucbmosi Bnpasu

PiBeHb A
358. Ha puc. 107 sHaiigiTh mogi0HI TPUKYTHUKY 1 AOBEHITH IX IOAiOHICTD.

B

Puc. 107

359. 3a pamumu puc. 108 noBexits nmoxibHicTs TPUKYTHUKIB ABC i A, B,C,.

B B1
/\ B,
0 B 10
A

C

AL C Al C1 A4 8 ¢ Al 16 '
a 6
B
Bl
12 15 4 5
A 9 C A3 C,

8
Puc. 108

116



§ 11. O3Hakv NOmiOHOCTI TPUKYTHUKIB

360.

361.

362.

363.

364.

365.

366.

367.

368.

Busnaure BifcTamb Ha MicIeBOCTi Bifg ToU-
Ku A 1o HemocsakHOI Touku B (puc. 109),
axmo CA =60 M, CB=90 m, CD =20 , D £
CE=30 m, DE=40 wm. 3xificHiTs He00-
XimHi moBemeHHH.

IIpomoB:kennsa Oiunux cropin AB i CD
rpamnernii ABCD mepeTHUHAIOTHCS B TOU-
mi O.

a) Hosenirs, mo A AOD~A BOC.

0) 3maiigite AD, axmo BC=4 cm, OB=6 cm, OA=9 cwm.
Hiaronaui tpamerii ABCD (AD [| BC) nepeTUHAOTLCI B Touri O .

a) losenits, mo A AOD>ACOB.

0) 3maiigite BC, axmpo AD=16 cm, AO:0C=4:3.

Busnaure, uu momiOHi TPUKYTHUKY 3i CTOPOHAMMU:

a) 3,4,61i9, 15, 18; 0) 2,3,31i8, 12, 12.

[Ba piBHOOGEAPEHI TPUKYTHUKM MalOTh PiBHI KyTu mpu ocHoBaX. OcHO-
Ba OJHOTO TPUKYTHUKA JOPiBHIOE 8 cM, a GiuHA cTOpoHa 6 cM. 3HAWIITH
TIepuMeTp APYTroro TPUKYTHUKA, SAKIINO MOT'0 OCHOBA MOPiBHIOE 4 cM.
[Ba piBHOOeApPeHI TPUKYTHUKU MAalOTh PiBHI KyTH, IPOTHJIEKHI OCHO-
BaMm. Ilepumerpu mux TPUKYTHUKIB MOPiBHIOIOTH BiAmoBigzmo 15 cm
i 10 cMm. 3HAHOITH CTOPOHU APYTOr0 TPUKYTHUKA, AKIO OiuHA CTOPOHA
MIepIIOro TPUKYTHUKA HOPiBHIOE 6 CM.

HoBexniTh, 1m0 Oyab-aKi nABa piBHOOEApPEHI NPAMOKYTHI TPUKYTHUKU
MO i0Hi.

HoBeniTs, 1110 BiAHOIIIEHHSA BiANOBiZHWX cepemHix JiHIN momiOHWX TPU-
KYTHUKIB A0piBHIOE KoedillieHTy momi6HOCTI.

Puc. 109

PiseHb b
Ha puc. 110 3maiigits mogibHi TPUKYTHUKY 1 AOBEHITH IX MOAiOHICTE.
B
B
18
15
E
A C
8 10
¢ D
a 6 8

Puc. 110
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118

369.

370.

371.

372.

373.

374.

375.

376.

377.

Ha puc. 111 sHa#igiTs, momiOHi TPUKYTHUKY i JOBENiTh iX MOMiOHICTS.

B
B 8 ¢C
12
D c A 27 D
a 6 8
Puc. 111
Y rpurkyrauxk ABC Buucano pom6 AKLM B
(puc. 112). 3uaiigiTe nepumMeTp pomba, IKIIO K L
BK =4 cm, MC=9 cwm.
Hiaronaui Tparelii TOUKOO MEPETUHY MiJIATH 4 M ¢
ca y BigmomenHi 3 : 7. 3HANIITL OCHOBU Tpa- Puc. 112

Terrii, sSKIro ii cepenus yminisa mopisuioe 10 cm.

Y piBuobenpenomy TpukyTHuUKY ABC 3 ocHoBoio AC xyT B mopis-
Hioe 36°, AD — GicekTpuca TpuKyTHuKA. [loBemiTs, mo A ABC© ACAD.

Ha ogwmiii cropoHi HeposropHyToro Kyta O BigkJgazeHO BiApisku
OA=9 cmi OB=12 cm, a Ha iHmii cropoui — Bigpisku OC =6 cm
i OD =18 cm. Yu noxi6Hi TpukytHuku OAC i OBD? Yu noxibHi Tpu-
kytauku OBC i ODA?

HoBexiTs, 110 BigHOIIIEHHA BiATIOBIAHUX MeiaH MOAiOHUX TPUKYTHUKIB
IopiBHIOE Koe(iIieuTy momiOHOCTI.

HoBexiTs, 110 BigHOIIEHHA BiATOBiMHMX OiceKTpuC MOiOHUX TPUKYTHU-
KiB mopiBHIOE KoedilieHTy momiOHOCTI.

Yepes BepIInHY HaNOiJIBIIIOr0 KyTa PiBHOCTOPOHHLBOTO TPUKYTHUKA
HeoOXiHO MpOBeCTH IPAMY, AKa BiATHMHAE BiJ JAHOTO TPUKYTHHUKA IIO-
nionuit TpukyTHUK. CKiTbKOMA criocodamu 1ie MoyKkHA 3podutu? K 3mi-
HUTBHCA BiATIOBib, AKIIO B YMOBIi 3aj7aui POSIVIAHYTH iHINY BEPIIUHY
rpukyTHuKa? IlpoBeniTs mocrimsxeHmHs.

Yepes TOUKY HA CTOPOHi MOBIJIBHOIO TPHUKYTHUKA HEOOXiJHO HpoBecTH
mpaMy, IKa BiATHMHAE BiJ JaHOrO TPUKYTHUKA MOAIOHUI TPUKYTHUK.
Ckinpkoma crocobamu Ite MoskHA 3pooutu? K 3MiHMTBCA BiAIOBiAb,
SIKIIO0 B YMOBi 3aaui 3aMicTh JOBiJIbHOTO TPUKYTHUKA POSIVIAHYTH IIPSI-
MokyTHui? IlpoBemiTs mocaimKeHHA.
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378.

379.

380

381.

382.

383.

O

384.

385.

PiseHb B
OCHOBaM 1 IIPOXOJUTH Yepes TOUKY IEPEeTUHY AiaroHajei. S3HAUTITH 10-
BXKUHY IIOTO BifipisKa, SAKIII0O OCHOBU TpaIerlii JopiBHIOITL a i b.
Y Tparmerrii uepes TOUKy, AKa AiIUTH OiYHY CTOPOHY y BimgHoIeHHi m:n,
TMOYMHAIOYM BiJ MEHIIIOI OCHOBH, IIPOBEIEHO IPAMY, IapajieibHy OCHO-
BaM. S3HAWIITH JOBMKUHY Bipiska Ifiel mIpsAMOi, [0 MiCTUTHCA BCepeInHi
Tparmelrii, SKIimo ii oCHOBU MOPiBHIOIOTL a i b (a < b).
(onopHa). Ilpama, axa npoxodums uepe3 mouky nepemuny Oiazonaneil
mpaneyii i MouKy nepemuny npooosicendv ii OiuHUX cmOpiH, diaumos
ocHosu mpaneuyii Haeéniua. [loBeniTh.
Bigpisok MN mae xinmi ma croporax AB i AC trpukyrauka ABC i ma-
panenbuuii cropori BC. [loBeniTh, 1110 MefiaHa TPUKYTHUKA, IIPOBEIeHA
3 BepmmHU A, IiJIUTh Ieil Bimpisok HaBITiJ.

Yepes nesKy BepIINHY PiBHOOEIPEHOTO TPUKYTHUKA IIPOBEAEHO IPAMY,
dKa TiTUTh JaHUA TPUKYTHUK HA IBa HEPiBHI piBHOOEAPEHi TPUKYTHU-
KU, OAUWH i3 AKUX MOAiOHMH [0 maHOrOo. SHAUMITHL KYTU TPUKYTHUKA.
CkinmbKu posB’sI3KiB Mae 3amaua?

Yepes TOUKY BCepeAMHi AOBIIHLHOTO TPUKYTHHUKA HEOOXiJHO IIPOBECTH
npsaMy, fAKa BiATHHAE Bif JaHOTO TPUKYTHUKA IONIOHUI TPUKYTHUK.
CkinbroMma cmocobaMu Iie Mo:KHa 3pobutu? IlpoBemiTs mociaimKeHH.
YsarajbHiTh y BUMNIALL JOCHiAKEeHHSA Pe3yJbTaTH PO3B’sI3yBaHHSA 3a-
mau 376, 377, 382 i 383.

[NoBTOpeHHA nepen BMBYEHHAM § 12

TeopeTnyHnn matepian

* TEpHeHJUKYJIAP A0 IPAMOI;

[ 7 xaac, § 9, 17 J

°® MIPAMOKYTHUHN TPUKYTHUK.

3apaui
Y npaMOKyTHOMY TPUKYTHUKY KYT MisK MemiaHOIO i BHCOTOIO, IIpPOBee-
HUMHU J0 TimoTenysu, qopiBuioe 20°. 3HAKWAITH TOCTPi KyTU TPUKYTHUKA.

Ilo6GynyiiTe IPAMOKYTHUHN TPUKYTHUK 34 KATETOM i pagiycoM OIHCAHOIO
KoJIa.
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Puc. 113

NPAMOKYMHO020 MPUKYMHUKA

OsHaku TOAiOHOCTI HNPAMOKYTHUX TPUKYTHU-
KiB € HacJigKaMHu 3 BiAIOBIZHUX O3HAK IIOLIOHOCTL mO-
BiIbHUX TPUKYTHUKIB. Ha#1i0ifbIl Ba:KJIMBOIO 03HAKOIO
MOAiOHOCTI IPAMOKYTHUX TPUKYTHUKIB € Taka.

AKWO ABa NPAMOKYTHI TPUKYTHMKU MaloTb MO PiBHOMY
roCTPOMY KYTY, TO TaKi TPUKYTHUKN MOAIOHI.

MificHo, OCKiTbKM B MPAMOKYTHOMY TPUKYTHUKY
OJVH KYT IPAMUI, I 03HAKA BUILJINBAE 3 OBHAKY TIOLi0-
HOCTi TPUKYTHUKIB 3a JBOMa KyTaMMU.

Ta11i 03HAKM MOTIOHOCTI TPAMOKYTHUX TPUKYTHU-
KiB copmyitoiiTe I moBeIiTh caMocTiiiHO (3amaui 395,
413).

3agava
Y TpuKyTHUKY ABC 3 rocTpum KyToM B npoBefieHO BMCOTU
AA i CC, (puc. 113). Josegitb, wo AABC>AABC.

Po3B'si3aHHSA

Posrnanemo npAMoKyTHi TpukyTHUKK ABA, i CBC,. BoHn
MatoTb CMifIbHUIA FOCTPUI KYT B, oTxe, nopibHi. I3 uboro Bu-
NAVBaE, WO BIAMOBIAHI KaTeTu i riNOTeHy3n UuX TPUKYTHUKIB
nponopuinHi, To6To 5 _8

BC, BC

Posrnanemo tenep TpukytHukn ABC, i ABC. BoHU Takox
MaloTb CMifbHWI KYT B, a 3a WONHO AOBeAeHM CTOPOHM, NPW-
nerni 4o uboro Kyta, nponopuinHi. Otxe, AABC,>AABC 3a
[ABOMa NPONOPLINHUMN CTOPOHAMU | KYTOM MiXK HUMM.



§ 12. CniBBIOHOWEHHS MiX CTOPOHAMW MPSAMOKYTHOMO TPUKYTHMKA

IlomibHicTs TPAMOKYTHUX TPUKYTHHUKIB JO3BOJIAE
BCTAHOBUTH HMBKY CIiBBiHOIIIEHb Mi’K CTOPOHAMU ITUX
TPUKYTHUKIB Ta iXHiMu yacTuHAMU (TaKi CITiBBigHOIIIEH-
HA HA3WBAIOTh MeTpuuHuMY). CIOYaTKy BBEJEMO NeKiIb-
Ka JOMOMIXKHUX IOHAT.

- . c
Bigpizok x Ha3MBaEeTbCA cepepHiM MPOnopLiHKMM a
L . a x b
MiX Bigpizkamu a i b, AKwo — = —, 10670 x* = ab. k,
x b
Ab.D a, B
Y npamoxyTHOMY TpuKyTHUKY ABC 3 KareTaMu

BC=ai AC =b Ta rinoTerysoio AB=c DOBEZIeMO BH- Puc. 114, Tipomopifiai
cory CD i nmosnauumo ii h, (puc. 114). Bigpisku AD Bizpisku
i DB, Ha AKi 1[g BHUCOTa AiJUTh IiIOTEeHY3y, HA3UBAIOTH B IIPAMOKYTHOMY
NPOoEKLiAMN KaTeTiB Ha rinoteHy3y. IIpoekirii kareriB a TPUKYTHUKY

i b Ha rinoTeHy3y ¢ IO3HauamOTh a, i b, BiAMOBiAHO.

0

Y NPAMOKYTHOMY TPUKYTHUKY:
1) BMCOTa, MpoBefeHa JO rinoTeHy3n, € cepeHim Npo-
NOPUINHVM Mi>K NPOEKLIAMM KaTeTiB Ha rinoTeHys3y:

2 _ .
hc —ac'bcl

OnopHa 3agava (Npo MeTPUYHI CniBBigHOLWEHHA
B MPAMOKYTHOMY TPUKYTHUKY)

2) KaTeT € cepefHiM NPOMNOPUIHMM MiXK TiNOTEHY30t0
i 1Oro MPOEKLIEID Ha TinoTeHy3y:

a’*=ca,ib’=cb,;

c

3) BuCOTa, NpoBefeHa A0 FinoTeHy3u, [OPIBHIOE [O-
OyTKY KaTeTiB, MOAiNeHOMY Ha rinoTeHy3y:
ab
h,=—.

c
c

[osepnitb.
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U

Puc. 115

122

Po3B'A3aHHA
3a 03HaKow MoAIGHOCTI MPAMOKYTHUX TPUKYTHUKIB
ANACDOAABC (Ui TPUKYTHUKM MaloTb CMifIbHUIA TOCTPUN
KyT A), ACBD>AABC (Ui TPMKYTHUKA MatOTb CRifIbHWIA To-
ctpun KyT C) i AACDACBD (rocTpi KyTu LMX TPUKYTHUKIB
LOPIBHIOIOTb rOCTPUM KyTam TpuKyTHUKa ABC).

. . . . BD cD
I3 nopi6HOCTi TpUKyTHUKIB CBD i ACD maemo: —=—,
CD AD
ac hc H 2
abo —~=—,3Bigkn h’=qg -b .
hc bc C C C
. . . . BD BC
I3 nogi6HocTi TpuKyTHUKIB CBD i ABC Maemo: —=—,
BC AB

a a .
abo —~=—, 3BigKn g* =c-a,.
a C

AHanoriyHo 3 nogi6HocTi TpUKyTHMKIB ACD i ABC oTpnma-
emo b’ =c-b_.

| HapewTi, 3 nogibHocTi TpukyTHKKIB ACD i ABC maemo:
D BC . ab

a .
=—,abo —~=—, 3Bigkn h, =—.
AC AB b c c

3BepHIiTH yBary: BUCOTA TIPAMOKYTHOTO TPUKYT-
HUKa IiJINUTHh HOT0 Ha JBa HOMiOHI TPUKYTHUKU, KOMKEH
i3 axux momibuHuit manomy TpuKyTHUKY. Cepel ycix Bu-
IiB TPUKYTHUKIB TaKy BJIACTHBICTH Mae€ JIUIIIE IIPSIMO-
KYTHUI.

3ajava
3HangiTb NepumMeTp NPAMOKYTHOIO TPUKYTHUKA, Y AKOMY
KaTeT JOpiBHIOE 15 CM, a NOro MPOEKLiA Ha rinoTeHy3y JOpiB-
HI0€ 9 cm.

Po3B'A3aHHA
Hexan y TpukyTHuUky ABC £C=90°, CD L AB, AC=15cm,
AD =9 v (puc. 115).
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3a MeTpUYHMM CNiBBIGHOWEHHAM Yy TPUKYTHUKY ABC ﬂ
AC? =AB-AD, 10670 15> =9AB, 3Biakm AB=25 cm, Togi
DB=AB—-AD=16 cm. 3a cnisBigHoweHHAM BC? =AB-BD
Ma€EMO: BC?=25-16=400, 3Bigkum BC =20 (cm). OTxe,

P

386.

387.

388.

389.

390.

oc =15+20+25=60 (cm).

Bignogigb: 60 cm.

3anumaHHa i 3a0adi

YcHi BnpaBu

Yu noxiOHi Ba TPAMOKYTHI TPUKYTHUKH,
AKIIIO:

a) BOHUM MAaIOTh CIIiJILHUN KYT;

0) BOHM MAlOTh CHiJIbHUI T'OCTPUI KYT;
B) omuH i3 Hux Mae KyT 20° a iHmmui —
KyT 70°;

r) oxmH i3 HuUX Mae KyT 50° a KaTer Apy-
roro BABiui MeHIIN# 3a rimoTeHysy?

Yu MoiKe BUCOTa MPAMOKYTHOT'O TPUKYTHUKA, IIPOBEAeHA 0 TilOTeHy3H,
OyTH MEHIIIOI0 3a KOXKHY 3 ITPOEKI[il KaTeTiB Ha rilmoTeHys3y; JOpiBHIOBA-
TH MPOEKIIii KaTreTa Ha TimoTeny3y?

Binpisku a, i b, — npoeknii kaTeTiB a i b IPAMOKYTHOrO TPUKYTHUKA
Ha rinmorenysy. IlopiBHATE:

a) aib,akmo a,<b,;

6) a,ib,, akmo a>b.

Yu MOKyTh OyTH TIOAIOHNMY HEPiBHI TPAMOKYTHI TPUKYTHUKY 3i CITiJIb-
HOIO T'iIIOTeHy3010; 3i CIIJILHEM KaTeTom?

o .. ab
I mobymoBM UeTBEPTOrO IMMPOIOPIifiHOTO BigpisKa X = — yuYeHb 3aIpo-
c

MOHYBAaB MOOyAyBaTU MPAMOKYTHUI TPUKYTHUK i3 KaTeramMu a i b Ta
riloTeHy3010 ¢ i IPOBECTH B HEOMY BHUCOTY h,, AKa JOPiBHIOBaTUMe X.
Iamuit yueHb CTBEPIIKYE, IO el cmocib € xubumM. XTO 3 YUHIB IIpa-
BUii?
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O

391.

392.

e

124

393.

MpadiuHi BNpaBwm

HaxpeciiTe TPAMOKYTHUYM TPUKYTHUK 1 MPOBEIITH HOT0 BHUCOTY 3 Bep-
IMHYA IPAMOTO KyTa. BumijiTh KOJH0pPOM IIPOEKITil KaTeTiB Ha rimore-
HY3Yy i BuMipdiiTe ix HoB:KuHU. KOpUCTYIOUNCH METPUUYHNMHU CIIiBBigHO-
IIeHHAMY, 00UKCIIITEL HAOJIMIKEHO:

a) MOBXKUMHY ITPOBEIEHOI BUCOTH;

0) DOBXKMHU KaTeTiB.

IlepeBipTe oTpuMaHi pesdyabTaTy BUMipIOBaHHAM.

Haxpecrmits npamMokyTauil TpukyTHUK ABC 3 rimorenysoio AB. Ilo-
sHauTe Ha KateTi AC TouKy M i mpoBemiTh IO TillOTEHY3U IePIeHIUKY-
aap MN. Is touku N mpoexiTh g0 xareta AC nepneHaukyaap NK.
HasBiTh Tpu TPUKYTHUKU, NOAi0HI TpukyTHUKY ABC, i samumrite ix
HOMiOHICTE.

Mucbmosi Bnpasm'

PiBeHb A

Ha puc. 116 3maigiTs mofibHi TPUKYTHUKY 1 HOBENITH iX MOAiOHICTE.

B B C
M
K M
1 [ 1
ABCD — napanemorpam
a 6

Puc. 116

1 Vei samaui nmaparpadis 12-14 moxxyTh 6yTu posp’ssani 6es sacrocyBauHs Gopmysin
KOpeHiB KBaJpaTHOro piBHAHHA. BigmoBigui 3agaui, Aki posB’A3yI0THCS 3a JAOIOMO-
rolo KBaJpaTHUX PiBHAHB, MOJAIOTHCA HATPUKIHI posainy, y pybpuri «IlomaTxosi
3agadi».
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394. Ha puc. 117 sHaiiaiTe nmogibHi TPUKYTHUKY i ZOBEiTh IX MOLIOHICTS.

B
F

A C A D
ABCD — npamoxyTHHK

a 6
Puc. 117

395. CoopmyaroiiTe i HoBeiTh 03HAKY IIOLi0-
HOCTI MPAMOKYTHMX TPUKYTHUKIB 3a JBO-
Ma KaTeTaMIU. B

396. Cmocrepirau, 1o mepedyBae B Touli A,
0aunTh KiHelb :KepauHu B i BepxHIO TOY- A C z
Ky Bexki D, mpuuomy Touku A, Bi D
poamimieni Ha oxmHii mpawmii (puc. 118).
Busnaute Bucory Bexi, axmo BC=4 M,
AC=6 m, AE=90 m.

397. Bucora mepeBa gopiBHioe 9,2 M, a 10B-
JKMHA TiHi JioguHu, 3pict akoi 1,8 m, mo-
piBHIOE 2,7 M. 3HAWIITL NOBKUHY TiHi me-
peBa.

398. ¥V upAMOKyTHOMY TPUKYTHUKY ABC
(ZC:QO") npoBenerno Bucory CD (mus.
puc. 114). 3uaiigiTs:

a) CD, akmo AD=4 cm, DB=25 cwm;
06) AC i BC, akmo AB=50 cwM,
AD =18 cwm.

399. 3BuaiigiTe mepuMeTp MPAMOKYTHOTO TPHKYTHUKA, BHCOTA SKOI'O iJINThH
rimorenysy Ha Bifpisku 3aBHOB:KKH 4,5 cM i 8 cM.

400. HosexiTh, II[0 BigHOIIEHHS BiAIOBiJHMX BMCOT MONIOHMX TPHUKYTHUKIB
IOopiBHIOE Koe@iIlieHTy momiOHOCTI.
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126

401.

402.

403.

404.

405.
406.

407.

408.

400.

410.

PiseHb b

Y npAMOKYTHUI TPUKYTHUK BIIMCAHO KBaaparT
(puc. 119). B
a) 3HaUAITL HAa PUCYHKY IOAiOHI TPUKYTHUKUI
i moBemiTs iX mMOmiOHICTE.

0) 3HalAiTH CTOPOHY KBajapara, akio BK =9 cw, K L
MC=4 cwm.

IBa xosa 3 pamiycamu 4 ¢cM i 6 cM ZOTHMKAIOTHCA

30BHi. IX cmisbHA JOTHMYHA, KA HE IIPOXOAUTDH Ue- A M c
pes TOUYKY AOTUKY KiJ, IepeTUHAaE JIiHiI0 MeHTPiB Puc. 119

y Touri A . 3HaumiTHL BimcraHi Bim Toukm A 10

IEeHTPiB KiJ.

Bigpisku BK i BM — Bucotu mapaJjejorpama ABCD , npoBenaeHi
3 BepmuHu KyTa B 1o cropin AD i CD sigmosigmo. 3Haigmite BK,
aimo BM =4 cm, AD:CD=2:3.

HoBeniTh, 1110 IPOEKILil KaTeTiB HA TiMOTEHY3y NMPAMOKYTHOTO TPUKYT-

C

HUKAa BIJHOCATLCA AK KBaJpaTH KaTeTiB: —==—-.
b
c

3a manumu puc. 114 mopmaiite ac Ta be uepes a, b i c.

Bucora npaMOKYTHOTO TPUKYTHHKA NOPiBHIOE 24 CM i JiMUTH TimoTeHy-
3y y BigHomrenHi 9 : 16. 3HalmiTh KaTeTH TPUKYTHUKA.

Touka C ginuTs giamerp Kosa AB Ha Bigpisku AC=10cmi CB=8 cm.
Bigpisox CD — mepunengurynasap no AB. Busmaute posMmilneHHA TOY-
Ku D BigHOCHO JaHoro kKozia, axio CD =9 cwm.

IlepuenguKkyasap, MIPOBeIeHUH i3 cepeIUHN OCHOBU PiBHOOEIPEHOI'0 TPU-
KYTHHKA 10 O0iuHOI cTOPOHU, AiMUTH il Ha BigpisKu 3aBHOBKKHU 2,25 cM
i 4 cm. 3HaAWITL BUCOTY TPUKYTHUKA, IIPOBeleHY 0 OiUYHOI CTOPOHU.

Touka JOTMKY KOJia, BIMCAHOTO B pOMO, MiJIUTH CTOPOHY pomba Ha Bif-
pisku 3aBmoB:kKu 20 cMm i 5 cm. 3HAUAITE BUCOTY poMmoOa.

PiBeHb B

Bucora napasesmorpama, IpoBeeHa 3 BEPIIUHU TYIIOrO KyTa, AiJIUTH
CTOPOHY y BimuomieHnHi 1:7. ¥V KoMy BigHOIIEHHI IIA BucoTa OiJUTH
riaroHaJib mapaJiejorpama?
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411.

412.

413.

(&)

414.

415.

Y mapanenorpami ABCD mnepneugukyiasp AK , mpoBeieHuii mo mgia-
ronaJsi BD, neperunae cropony BC B Tourni M . 3mangite BM : MC,
aiio BK : KD =3:7. Yu smiEuThcda BiamosBias, axkmo K — moBijabHA
TOUKa Bifpiska BD?

Bigpisku AM i AN — Bucortu mapaienorpama ABCD , mposefeHi 1o
cropin BC i CD sBigmosiguo. loBenitsb, 1mo A MAN A ABC.

ChopmyioiiTe i MOBEHiTh 03HAKY IMOAIOHOCTI MPAMOKYTHUX TPUKYTHU-
KiB 3a rimoTeHy3010 i KaTeToM.

NoBTOpeHHA nepep BMBYEHHAM §13

TeopeTuyHnn maTtepian

* TIPAMOKYTHUI TPUKYTHUK;

® CHOiBBiHOIIEHHSA Mi’X CTOPOHAMU [ 7 xnac, § 17, 18 )
TPUKYTHUKA.
3apaui

Bucora mpAMOKYTHOrO TPUKYTHWKA IiJIUTH TiOTEHY3y y BigHOIIEH-
Hi 1:4. Y CcKiJIBKK pasiB I BHCOTA MEHIIA 34 TilOTeHy3y?

TocTpuil KyT IPAMOKYTHOTO TPUKYTHHUKA TOPiBHIOE 36°. S3HAKIITE KyTH,
Mg AKMMU KaTeTu BUIHO i3 IIeHTpa OMMCAHOTO KOoJIa.
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§ 13 | Teopema nicpazopa
ma HACNiOKU 3 Hei

Puc. 120. o moBemeHHA
Teopemu Iliharopa

13.1. Teopema Nicpazopa

ChopmymroeMo i moBemeMo OHY 3 HAWBAKIUBIIIIIX
TeopeM reomeTpii — Teopemy Ilidharopa.

Teopema (Midaropa)

Y NpAMOKYTHOMY TPUKYTHUKY KBagpaT FinoTeHy3u
JOPIBHIOE CYMi KBagpaTiB KaTeTiB:

cc=a’+b%.

JoBepneHHsA

[0 3rigmo 3 goBeleHMMN METPUYHUMM CIIiB-
BiIHOIIEHHAMHU, ¥ NPAMOKYTHOMY TPUKYTHHUKY 3 Ka-
TeraMu a i b Ta rimorenysoio c (puc. 120) a® =c-a,,
b’ =c-b,.

Ionatoun 1i piBHOCTI mOWIeHHO, MaeMo: a’+b® =
=c-a,tcb = c-(ac +bc) =c¢”. Teopemy nosegero. W

CroiBBimHOIIEHHSA MiXK KaTeTaMM i TimOTeHy30i0
MIPAMOKYTHOT'O TPUKYTHUKA OYJIO BiZloMe IIle 3a0BTO IO
Iliparopa. Ane came Iliparoposi Bmamocs moBecTu io-
ro, CIMPAOYNCh HA HOHATTS ILJIOIMIL (IO I[OTO HOBEIEeH-
HA MU IIOBEPHEMOCH Y HACTYITHOMY PO3IiJi). YChOoro K
HuHi Bimzomo monax 150 cmoco6iB JoBeleHHSA TeOpeMU
Ilijparopa. 3 meAKMMU 3 HUX BU 3MOKeTe O3HAOMU-
tucsa B § 18.

HoBemeHHsa, AKe MU POITIAHYJIU, € IO CYy-
ri anrebpaiunum. Biache, BaskauBicTh Teopemu IIi-
(¢aropa momdArae, 3oKpema, y TOMY, III0 BOHA 3HAU-
HO POSIIMNPIOE MOKJMBOCTI 3acTOCyBaHHSA aJjrebpu
B reomerpii. 3a ii momomororo MOKHA 3HAUTH OyIb-
SAKY CTOPOHY IPAMOKYTHOT'O TPUKYTHUKA, 3HAIOUM OBi



§ 13. Teopema [iharopa 1@ Hacnigkm 3 Hei

immi croponu. Hampuxmaanx, aximo a=5, b=12, To
c=+/52+12? =J25+144 =169 =13 . SIxkmo ¢=17,
b=15,10 a=172-15> = J(17+15)(17-15) =+/32.2 =
=64 =8.

Teopema Iliparopa m03BOJISAE BUKOPUCTOBYBATHU

IJIs1 PO3B’sI3yBaHHSA T€OMETPUUYHUX 3aJau ¥ iHIImi ajre-
Opaiuni mpuitoMmu, HaIPUKJIAL CKIAJAHHSA PiBHAH.

3ajava
CTopoHY TPUKYTHUKa AopiBHIOOTL 13 cm, 20 cm i 21 cm. 3Ha-
NAiTb BUCOTY TPUKYTHIKA, NPOBEAEHY A0 HaMOiNbLIOI CTOPOHMN.

Po3s'a3zaHHA
Hexan BH — Bucota TpukyTHuKa ABC, y akomy AB=13 cm,

BC=20 cm, AC=21 cm (puc. 121). Ockinbkn AC — Hainbinb- B
A CTOPOHa TPUKYTHMKA, TO TOUKa H NeuTb Ha Uil CTOPOHI 13 20
(poBegiTb e camocTinHo). MNpunmemo [oBXKHY Bigpi3ka AH

A o1=x €

3a x cm, Togi HC =(21- x) cm. 3a Teopemoto [iparopa 3 npa-
MOKYTHOrO TpUKyTHIUKAa ABH maemo: BH’ = AB® — AH?, T06T0
BH? =13’ — X, a 3 NPAMOKYTHOrO TPUKYTHUKa BCH Maemo: Puc. 121
BH? =BC? —CH?, T06T0 BH? =20 (21~ x)’. MpupisHiotoun
ABa BUPasmn ana BH?, Maemo:

169~ x* =400 —(21-x)’;

169 — x> =400 —441+42x — x°;

42x=210;

x=5.

Takum unHom, AH =5 cm.

Topi 3 TpukyTHUKa ABH 3a Teopemoto MMidaropa

BH=+13?-5% =12 (cm).

BipnoBigb: 12 cm.
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A

c B
a

Al

c B

6

Puc. 122. o moBe-
IEeHHS TeOpeMu,
00epHeHol 10 TeopeMu
ITigparopa

130

13.2. Teopema, obepHeHa 00 meopemu
Midpazopa
He menm BaxauBomo, Hixk Teopema Iligaropa,

€ obepHeHa Teopema. 1[0 TeopeMy MOMKHA PO3IVIALATH
K 03HAKY IPAMOKYTHOI'O TPUKYTHHKA.

Teopema (o6epHeHa go Teopemu Midaropa)

AKWwo cyma KBagpaTiB ABOX CTOPiH TPUKYTHUKA
LOPIBHIOE KBagpaTy TPeTbOoi CTOPOHW, TO TaKNN TPUKYT-
HUK € NPAMOKYTHUM:

akwo AC?+BC? = AB? 10 Z£C=90°.

[JoBeneHHA

[0 Hexait y tpukytaury ABC (puc. 122, a)
AC? + BC? = AB®. JloBezeMmo, mo Kyt C mpamuii. Pos-
IVIAHEMO HNPAMOKYTHUU TPUKYTHUK A B/C, 3 IpaMuM
kytoMm C,, y akomy A,C, = AC, B,C, = BC (puc. 122, 0).
3a Teopewmoto ITiparopa A,B*=AC*+B,C’, a 3 ypa-
XYBAHHAM PiBHOCTEH IBOX CTOPiH PO3MIAIYBAHUX TPU-
kytHUKiB A, B> = AC®+ BC? = AB?, To610 A,B, = AB.
Toni AA B,C,=AABC 3a TpbOMa CTOPOHAMU, 3BiJKHU
ZC=2C;=90° W

3 moBeneHOI TeopeMu, 30KpeMa, BUILIMBAE, IO
TPUKYTHUK 3i cropoHamu 3, 4 i 5 € MPAMOKYTHUM:
3% +4% =5, IIpo 1e 3HAJHU e AABHI €TMNOTAHU: NI
moOymoBM NPAMUX KYTiB Ha MicIleBOCTiI BOHM Jijanau
MOTY3Ky Ha 12 piBHMX uacTuH, 3B’A3yBaJju ii KiHIii,
a MoTiM 3a JOIIOMOTrO0 KiJKiB HaTAryBaju ii Tak, 1mo0
oep:KaTy NPAMOKYTHUN TPUKYTHUK. CaMe TOMY IPAMO-
KYTHI TPUKYTHUKHA 31 CTOPOHAMH, IIPOHOPIiHHNIMY UHC-
Jgam 3, 4 1 5, HA3MBAIOTH ETUIIETCEKUMY TPUKYTHUKAMU.
Vzaraui, TpiiKu HaTypaJbHUX YHCEN d, b, ¢, IJId IKUX
CIpaBIKyeThcA piBHICTH @’ +b® = ¢, IpuilHATO HABUBA-
T Ti(paropoBUMM TPiKaMu, a TPUKYTHUKU, TOBKUHU
CTOPiH AKUX € Mi(h)aropoBUMU TpiKaMu, — IMiharopo-
BuMu TpukyTHUKaMu. CIpoOylTe caMOCTifiHO CKJIacTH
IeKiJbKa midaropoBux TPifioK umces (JOIOMOXKE B ITHO-
My po3B’sa3aHHA 3amaui 443).
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13.3. MepneHOuKynsp i noxuna

Hexait Touka A mHe JeXuTb Ha npamiit a, AB —
MepHeHIuKYJIAp m0 1iel mpamoi (puc. 123). Bynb-axuit
BiIpiBOK, AKUIU CIOJyuyae TOYKY A 3 TOUKOIO Ipd-
MOi a i He 30iraeTbcs 3 MEPIEHIUKYIAPOM, HA3HUBAIOTh
noxmnoto o mpsamoi a. Ha puc. 123 Bigpisox AC — mo-
xujaa g0 npamoi a, Touka C — ocuoBa moxwuioi. Ilpu
mpomMy Bigpisok BC mpsamoi a, oOMe:XKeHUH OCHOBAMU
TEPIIeHINKYJIAPA i ITOXMWJIOl, HA3UBAIOTDL MPOEKLIEID MO-
xunoi AC Ha maHy mpamy.

IlousaTrTa moxmioi Ta ii mpoekIii BzaeMomoB’s3ami
3 MOHATTAM IEPHEHAMKYIAPA M0 IPAMOI: HEMOXKJINBO
BKAa3aTH IPOEKITiI0 JAaHO0I MOXMJIOl, He MO0y ayBaBIIIU Iep-
neHAuKyaApa. OueBUIHO, IO TIEPIIEHANKYIAD 1 TOXUIA,
IIPOBEJIeHi 3 OMHi€l TOUKM, Pa3oM i3 IIPOEKITI€I0 MOXMJION
YTBOPIOIOTH IPAMOKYTHUHN TPUKYTHUK, ¥ AKOMY ITOXUJIA
€ T1II0TeHYy30I0.

ChopMyaI0€EMO BJIACTUBOCTI MHePIEeHIUKYJISIpA,
MOXUJINX i TIPOEKITii.

Hexan 3 ofHi€l TOUKM JO NPAMOI NpoBeaeHO neprneHan-
KynAap i noxuni. Toai:

1) O6yab-Aka noxmna 6inbla 3a nepneHAnKynaAp i Ginb-
LA 3a CBO MPOEKLil0 Ha AaHy npamy (puc. 124, a);

2) piBHI Noxuni MalTb PiBHI MPOEKLii, i HaBNaKu: AKLLO
NPOEKLIT 4BOX NOXUAUX PIiBHI, TO PiBHI 1N cami noxwuni
(puc. 124, 6);

3) 6inbwa noxmna Mae Ginblly NPOEKLito, i HaBNakKu:
3 ABOX noxunux Ginblwa Ta, Aka Ma€ Ginblly NPoeKLito
(puc. 124, 8).

¥Yci mi BracTuBOCTI BUMIMBaIOTH 3 Teopemu Ili-
(aropa (camocTifiHO HmOACHITE uwomy). AJe AedAKi 3 HUX
MOJKHA TAKOYK OTPMMATH i 3 iHIIUX BJIACTUBOCTEN IIPS-
MOKYTHOTO TPUKYTHUKA.

A

B Cc

Puc. 123. Ilepienu-
KyJdap 1 moxumia

ﬂpO€Kuiﬂ — Bif natyn-
CbKoro “NpPoeKyio» —
KnAaHng Brepep

8

Puc. 124. BracTuBocTi
THOXUJINX

131



Po3ain Il. MomiGHICTb TpWKyTHMKIB. Teopema [Micdaropa

5

416.

417.

418.

419.

420.

421.

422.

423.

424.

e

425.

132

3anumaHHa i 3a0adi
YcHi Bnpasu

KBazgpar rimorenysu mpAMOKYTHOTO TPUKYTHUKA yABiui Oinbmmuii 3a
KBaZpar Karera. YoMy JOPiBHIOIOTH T'OCTPi KYTH TPUKYTHUKA?

ARy rpagycuy mMipy Mae HaWbiIbIINI KYT TPUKYTHUKA 3i cTOpoHaMu 6,
8 i 10? Yomy?

CropoHH mapaJjiejorpamMa JOPiBHIOIOTHL 3 ¢cM i 4 cM, a AiaroHajJb 5 CM.
Busnaure Bujg mapaJiesiorpama.

Y mpuxkytaury ABC £ A =90°. HasBiTb:

a) moxmiy Jo mpamoi AB, mpoBemeny 3 Touku C;

0) mpoekirito moxuyaoi BC na mpamy AC.

Bigpisku a, i a, — npoeknil noxuaux [ i l,, IpoBefeHUX 3 OfHIi€l
TOuKHU 10 onHiel mpamoi. IlopiBusaiiTe:

a) [ il, akmo a, <a,; 0) a,1i a,, akmo [ =1,.

IBi moxmi g0 oxuiel mpsamol MaroTh piBHI mpoekIlii. Yu 000B’A3K0BO IIi
MOXMJIi piBHI?

CKiJbKM PiBHUX IMOXWJIMNX IO AAHOI IPAMOI MOXKHA IIPOBECTH 3 TOUKH,
dKa He JIEXKUTDb Ha IIil mpamiin?

MpadiuHi BnpaBwm

HaxpeciiTh TpAMOKYTHUHN TPUKYTHUK i3 Kareramu 3 cM i 4 cm. O6-
Y1CJIiTh 3a Teopemoio Iliharopa moB:KumHy #oro rimorenysu. Ilepesipre
OTPUMAHUI Pe3yJbTaT BUMipIOBAHHIM.

IloOynyiiTe TPUKYTHUK 3i cTopoHamu 2,5 ¢cM, 6 cm i 6,5 cm. Bumipatite
HAWOLIBINUI KyT TPpUKYTHHKA. OOI'PYHTYIiTEe OTPUMAHNI PEe3yJIbTAT 3a
JIIOIIOMOTOI0 TeopeMu, obepHeHoi m0 Teopemu Ilidaropa.

NMucbmoBi Bnpasu

PiBeHb A

Y npAMOKYTHOMY TPUKYTHUKY 3 KareraMu a i b Ta rimoTeHy3010 ¢
3HAUIITh:

a) ¢, aKkmo a="7, b=24; B) a, AKIIO b=3\/§, c=06.

6) b, axmo a=+17, ¢=9;
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426.

427.

428.

429.

430.

431.

432.

433.

434,

435.

436.

437.

3 TOUKHM [0 IPAMOI IIPOBEIEHO MEPIEHIUKYJIAD i MOXUay. SHAUITH TOB-
JKUHY:

a) MOXWJoi, AKIIO il IPOEKIiA MOpiBHIOE 9 cM, a HMEPIEHIUKYJIAP Mae
moBxxuuy 40 cm;

0) mepHmeHINKYJIApa, AKIINO MOXWJIa Ta i IPOEKIid AOPiBHIOIOTH Bifmo-
BigaO 29 cm 1 20 cm.

Y IpAIMOKYTHUKY 3HAUTITH:

a) miaromaJib, SKIIO CTOPOHM AopiBHIOIOTH 10 cM i 24 cwm;

0) mepumeTp, AKINO AiaroHajJb mopiBHioe 10 cM, a omHa 3i cTopiH 6 cMm.
¥V piBHOOEIPEHOMY IPIMOKYTHOMY TPUKYTHUKY 3HAUTITH:

a) rimoTeHyasy, AKIIO KaTeT AOpiBHIOE: 4 cM; 242 cM; a cm;

0) karert, AKIO rimorenysa mopiBHioe: 10 cM; 2 cM; ¢ cM.

Y KBajgpari 3HAUIITh:

a) miaroHaJib, AKIINO CTOPOHA JOPiBHIOE a;

0) cTOpOHY, AKIIO JiaroHaJb JOPiBHIOE d.

Busuaure, uu € IPAMOKYTHUM TPUKYTHUK 31 CTOpOHAMU:

a) 4, 5, 6; 6) 5, 12, 13; B) 2, V7, V13 ; r) 6, 8, V10 .
CTopoHMN TPUKYTHHKA AOPiBHIOIOTEL 12 cM, 16 cm i 20 cm. Axuit KyT
YTBOPIOE 3 HAWMEHIIIOI CTOPOHOH OiceKTpuca HaWOiIbIIIOro KyTa?
OcHoBa piBHOGEIPEHOI0 TPUKYTHUKA MOpiBHIOE 16 cM. 3HAIITHL Iepu-
MeTp TPUKYTHUKA, AKIIO Poro OiceKTpuca, IpoBeAeHa IO OCHOBHU, M0-
piBHIOE 6 CM.

IlepumeTp piBHOOEAPEHOTO TPUKYTHUKA MOPiBHIOE 36 cM, a OiuHa cTOpO-
Ha — 13 cM. 3HaWAITL MefiaHy TPUKYTHUKA, IIPOBEJEHY [0 OCHOBH.

Hiaromasi mapaJsiesorpama mopiBHIOIOTH 16 ¢cm i 30 cm, a cTopoHa —
17 cm. JloBemiTh, 1110 1€l mapaJjiesiorpaMm € poMOoM.

3uaigiTs mepumerp pomba 3 giaroHamamu 10 mi 2411 wm.

PiseHb b

JBi cTOPOHU IPAMOKYTHOT'O TPUKYTHUKA JOPiBHIOIOTEL 6 ¢cM i 8 cm. 3Ha-
AmiTh HOBMKUHY TPeThol cToporu. CKiNbKYM PO3B’A3KiB Mae 3amaua?

Y npAMOKYTHOMY TPUKYTHUKY 3HAWIITh HEBilOMi CTOPOHU, AKIIO:

a) KaTeTu BifHOCATBCH AK 3 : 4, a rimoTeHysa HopiBHIOE 45 cM;

0) BHCOTa, IIPOBeAEeHA MO0 TillOTEeHY3u, MOpPiBHIOE 12 cM, a IPOEKIid
OIHOT'O 3 KaTeTiB Ha TilOTeHy3y Mae MOBXKUHY 16 cM.
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438. ¥V npAMOKYTHOMY TPUKYTHUKY 3HAWAITH HEBiZIOMi CTOPOHM, SAKIIO:
a) KareT i rimoreHysa BigHOcAThCSA AK 12 : 13, a Apyruii KaTeT IOpiB-
Hioe 10 cm;
0) mpPOEKIIii KareTiB Ha rimoTeHy3y HOpiBHIOOTEL 18 c¢M i 32 cM.

439. 'V piBHOCTOPOHHBOMY TPUKYTHUKY 3HANTITH:
a) BUCOTY, AKIIO CTOPOHA JOpPiBHIOE: 6 CM; 243 v a omg

0) CTOpOHY, AKIIO BICOTA AOPiBHIOE: 1 CM; 33 cMm; h cMm.

440. 3maigiTe BUCOTY poM0ba, KA BUXOAUTH 3 BEPIIMHU TYIIOIO KyTa, SAKIIO
BOHA JiJIUTHL CTOPOHY HA BiApisku 3aBAoBXKKU 6 cM i 4 cM, ToOUMHAIOUN
BiJl BEPIIMHU I'OCTPOrO KyTa.

441. Bucora piBHOGEIPEHOr0 TPUKYTHUKA OiJUTL GiUHY CTOPOHY Ha Bipis-
K1 3aBIOB:KKH 1 cM i 12 cm, mourHAaOUM Bifi OCHOBU. SHAUIITH OCHOBY
TPUKYTHUKA.

442. CropoHU TPUKYTHHKA AOPiBHIOOTE 15 cM, 20 cm i 25 cm. 3HaiigiTs Me-
IiaHy i BUCOTY, IpOBeIeHi M0 HaWOiIBIIOI CTOPOHM.

443. dxmo m i n — HaTypasbHi uucaa, To yucaa 2mn, m>—n®i m®+n®
CKJIaJatoTh IiaropoBy TPiiiKky. [{oBemiTh.

444, OcuoBu piBHOOGIUHOI Tpanernii gopiBHIOTEL 8 cM i 18 cm, a Bucora 12 cMm.
3HangiTs, nmepumerp Tpamerii. Yu MokHa BIucaTu B Hei KOJIO?

445, Bucora omgmiei cocum mopiBuHioe 21 M, im-
moi — 28 m. Bigcramp MidK ocHOBaAMU ITMX
COCeH cTaHOBUTH 24 M, a IXHi cTOBOYpPU Bep-
TUKaJbHi. SHAUIITH BificTaHb MiXK BEpXiB-
KaMU COCEH.

446. 3 TOUKU OO NPAMOI IPOBEIEHO IIepIeH-
IUKYJIADP 3aBAOBKKH 8 cM i ABi moxmii
3 noB:xkuuamu 10 cm i 17 cm. 3HalgiTs Bif-
cTaHb MidK ocHoBamMu moxuiaux. CKiabKu
po3B’sA3KiB Mae 3amaua?

447. 3uHaipgiTh BHUCOTY, IPOBEAEHY M0 HAMOiJbIIOI CTOPOHU TPUKYTHUKA
3i cTopoHAMM:
a) 15, 41 i 52; 0) 10, 17 i 21.

448. 3 TOUKHM OO MPAMOI IIPOBEACHO IEPIeHAUKYJIAP i ABI moxwmii, pisHumisa
IOBMKVH SKMX CKJIazac 8 cM. SHAWMITH HOBKUHY NEPHEeHIUKYIIpa, AK-
II10 MPOEKITiI MOXMANX JOPiBHIOIOTH 8 cM i 20 cM.
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449,

450.

451.

452.

453.

454,

455.

456.

O

457.

458.

Touka Koja BigmaseHa Bif KiHIiB miamerpa Ha 15 cm i 20 cm. 3HalgiTL
BiZicTaHb BiJ ZaHOI TOUYKHU IO JiaMeTpa.

Ha xoxi mosuaueno touku A, B i C tak, mo AB =9 cm, BC = 40 cmMm,
AC = 41 cm. 3HalgiTh pagiyc Koia.

PiBeHb B
IBa Kosa 3 pagiycamu 4 cMm i 9 cM JOTHMKAOThCA 30BHi. SHAWIITH Bin-
CTaHb MiK TOUKAMM JOTHKY CHiJBHOI JOTHMYHOI A0 WX KiJ.

[Ba Kosa JOTMKAIOTHCA 30BHI. Biscrani Big TOUKM HOTUKY A muX KiJa
1o Touok B i C goTuKy mZaHWX KijJ 3 iX CIiJIbHOIO 30BHIiIITHBOIO JOTHY-
HOIO JOPiBHIOIOTH BigmoBiguo 5 cm i 12 cm. 3uaiigite BC.

Hiaronami Tparmerii B3aeMHO IePHEeHIUKYJIAPHI 1 mHopiBHIOIOTL 1 M
i v/8 M. 3HalgiThL cepemHIo JiHii0 Tpamerrii.

Meniana i Bucora, IpoBefieHi /10 TiMOTeHY3U NPAMOKYTHOTO TPUKYT-
HIKa, JOPiBHIOIOTHL BigmoBigHo 25 cm i 24 cMm. 3HaigiTsh pamiyc Koza,
BIIICAHOI'O B TPUKYTHUK.

HoBenmiTs, 10 KBaApaT BUCOTU PiBHOOIUHOI Tpallelii, omucaHoi HaBKOJIO
KoJia, NopiBHIOE M0OyTKY ii OCHOB.
SxImo giaroHasi YOTUPUKYTHUKA MEPHEHAUKYIAPHi, TO CyMU KBajapa-
TiB JOBKUH HOr0 MPOTUJIEKHUX CTOPiH piBHi. HoBenirs. ChopmytioiiTe
i moBemiTL OOepHEHe TBEPA KeHHH.

NoBTOpeHHA nepea BMBYEHHAM § 14
TeopeTuyHnn martepian

o OTHYHA IO KOJA; [ 7 § 20 22]
KJac, )

® TeoOMETPUYHI MiCI[A TOYOK.

3apaui

Ha rareri AB npamoryTHOro Tpukytauka ABC (AA = 90°) TI03HAUYEHO
Touky K . Bigpisox KM — mepneHAuKyasap A0 rinoremysu BC, mpu-
yomy KM = AK . [loexite, mo CK — 6GicekTpuca TpukyTHuka ABC.
¥ rocrpoxkyraomMy TpukyTHUKy ABC AB> BC, BD — BuCOTa TPUKYT-
uuka. I[lopiBusaiite goB:xuHuT Biapiskis AD i DC. Yu samMiHuUTBHCS BiAImo-
Bigb, aKIio BD — GicekTprca TpUKYTHHKA? BHCIOBITH IPUIYINEHHS.
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§14 3acmocysanHa nodi6Hocmi
MpUKYmMHuUKis. Bracmusicmb
Gicekmpucu mpuKymHuKka

Puc. 125. BracTusicTb
0OiCeKTpPHUCH TPUKYT-
HHUKA

A
D Cc

F

Puc. 126. o moBemen-
Hs BJIACTHUBOCTI Oicex-
TPUCU TPUKYTHUKA

136

14.1. Bhacmusicmb b6icekmpucu
MPUKYMHUKA

Teopema (BnacTuBicTb GiceKTPUCU TPUKYTHUKA)

bicekTpnca TpuUKyTHUKa ZiNUTb NPOTUNEXHY CTO-
POHY Ha Bigpi3Ku, NponopuUifHi NpUNernum Ao HUX
CTOPOHaM.

3a mosHaueHHAMU puc. 125 1me osHauae, 1110

al _ a
b b
HdoBeaeHHA
[0 Hexait BD — 6icekrpuca Tpukytauxa ABC .
AB

AD
Hosexnemo, 1mo —=——-.
DC BC
Y Bunanry, konmu AB = BC, TBepI:KeHHS TeopeMu

oueBHJHE, OCKinbKUu OicekTpmca BD Bommouac € mefia-
Horo. Posriaremo Bumazok, xoau AB # BC.
IIpoBememo mepnenaukyiasapu AE i CF mo mpsa-
moi BD (puc. 126). IIpamokyTHi TpukyTHUKU ADE
i CDF mnopni0Hi, ocKimbKM iX TroCcTpi KyTHU HpH BepIIuU-
Hi D piBHI K BepTHUKAJbHi. I3 moAi6HOCTI ITUX TPUKYT-

HUKIB MaeMo: —— = ——. 3 iHIOro OOKY, MPAMOKYTHI
CF DC

TpukyTHuUKu ABE i CBF TtakoX momiOHi, OCKiJIBKH
MAaioTh PiBHi rocTpi KyTu mpu BepmiuHi B. 3Bigcu Bu-

ILIuBae, mo —— = ——. IlopiBHIOIOUM 1110 PiBHIiCTS i3 mO-
BC CF
AD AB .
mepesHbol0, OTPUMYEMO: —— = ——, III0 ¥ Tpebda 0yJs0
DC BC
nmosectu. W

3ampomnonyiiTe cmocid mobymoBu GiceKTpucu Tpu-
KYTHHKA Ha OCHOBI ii BJIaCTHBOCTI.



§ 14. 3acTocyBaHHS MOAIOHOCTI TPUKYTHIKIB. BRAcTMBICTL BICEKTPUCH TPUKYTHMKA

3ajava ﬂ

3HangiTb NepuMeTp NPAMOKYTHOIO TPUKYTHMKA, AKLLO NOro
bicekTprca AinnTb rinoTeHy3y Ha BiApI3KM 3aBAOBXKN 15 cm

i 20 cm.
Po3s'A3aHHA
Hexann BD — 6GicekTpuca NpAMOKYTHOrO TpUKYTHMKa ABC B
3 rinoteHy3ot AC, AD=15 cm, DC=20 cm (punc. 127). 3a
BNACTMBICTIO BiceKTPUCK TPUKYTHUKA A—D=A—B, TO6TO
DC  BC A D C

AB:BC=15:20=3:4.Topi, akwo AB=3x cm, 10 BC=4x cm,
i 33 Teopemoto lMiparopa maemo:

Puc. 127
(3x)* +(4x)* =35%
25x* =35%;
5x =35;
x=7.
Otxe, AB=21 cm, BC=28 cm, AC =35 cm, Togi
P, =84 cwm.

ABC
Bignosigb: 84 cm.

ITomiOHiCTh TPUKYTHUKIB 3PYYHO BUKOPHUCTOBY-
BaTH, JOCJIiAKYIOUN METPUYHI CIiBBiIHOIIIEHHS B KOJIi.
Ina sHaxXOmKeHHd PiBHUX KYTiB JOITIJILHO 3aCTO-
COBYBATHU BJIACTHUBOCTI BIMCAHWX YOTUPUKYTHUKIB, IIO-

maui B § 8.
OnopHa 3agava ﬂ

(Npo nponopuinHicTb Biapi3KiB xopa) C B
NobyTkn Bigpi3KiB xopa, WO nepeTuHaloTbCA, piBHi. [o-
BeAiTb. D
3a no3HaveHHAMM puc. 128 e o3Hauvae, Wwo
AM-BM =CM-DM.
Po3B'A3aHHA
Hexain xopgun AB i CD nepetuHatoTbca B Touui M. lNpose- Puic. 128. [To moBeneHHS
aemo xopau AC i BD. TpukyTHukn ACM i DBM nopi6Hi 3a aso- NpomopLifiHOCTi
Ma KyTamu: ZC= /B AK BNUCaHi KyTu, WO CNNPaOTbCA Ha BUAPISKIB XOPA
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J

B

Puc. 129. To noBexeH-
Hs ITPOTIOPIIiAHOCTL
BifIpisKiB ciunol

i moruumOi

B

Puc. 130. IIpomopiriii-
HicTBb Bipi3KiB
CiuHUX

138

Ty camy [yry, a KyTu npu BepluHi M piBHi AK BepTUKalbHi.
. . . AM M

3 nopibHOCTI TPUKYTHUKIB BUNIMBAE, WO —— =——, TO6TO

DM  BM

AM-BM =CM-DM .

OnopHa 3agava
(Npo NponopLUiNHICTb BiAPI3KiB CiYHOI i 4OTUYHOI)
J[lo6yTOK CiuHOI Ha T 30BHILUHIO YacTUHY JOPIBHIOE KBa-
ApaTy Bigpi3Ka AOTUYHOI, NPOBeAeHOI 3 TiEl CaMOI TOUKMN.
[oBegiTb.
3a no3HauyeHHAMU purc. 129 Le O3HauvaE, Lo CB-CA=CD?.

Po3B'A3aHHA
Hexan 3 Touku C fo Kona nNpoBeAeHo CiuHy, AKa nepeTu-
Hae Kono B Toukax A i B, Ta gotnuHy CD (D — TouKa JOTUKY).
Mposepemo xopau AD i BD. TpukyTHuKkn BCD i DCA nogi6Hi 3a
ABOMa KyTaMu: BOHM MatoTb cnifibHuM KyT C, a Kyt CBD i CDA
obuaBa BUMIpIOTLCA NonoBuHOW Ayrn AD (guB. onopHy 3a-

. . . 8B (D
pady 230). OTxe, 3 Nofi6bHOCTI TPUKYTHUKIB MaEMO — =—,
D CA

10670 CB-CA=CD?.

3 po3rIAHyTOI 3aJaui BUILIUBAE, IO N00YTOK O]
Hiel ciumoi Ha ii 30BHIIIHIO YACTUHY AOPiBHIOE TOOYTKY
iHIIOI ciuHOl Ha i1 30BHIIIHIO YACTHUHY, AKIIO IIi CiuHi
IIPOBEJeHi 3 OMHiel TOUKM 11034 KOJIOM.

3a mosumauenHamu puc. 130 1me osHauae, 10
PA-PB=PC-PD.

14.2. Memo0 noodibHOCMi

Iloxi6bHicTh TPUKYTHUKIB A€ KJIIOU IO PO3B’A3aHHSI
3a7auy Ha JOBEJEHHSA Ta OOUYUCJIEHHS, K1 MiCTATH CHiB-
BiHOIIIEHHS MiK HOOYTKaMM JAeAKuX BiapiskiB. Jlia
IIbOT'0 BiATIOBiIHI PiBHOCTI ITepPeTBOPIOIOTH HA IIPOIOPILii,
3aBASAKMN SKUM MOXXHA JOBECTHU IIOAIOHIiCTH BiAIlOBigHMX
TPUKYTHUKIB.
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3apjava ﬂ

JiaroHani yotnpukyTHrKa ABCD nepeTuHaloTbcaA B Touli O,
AO-BO=CO-DO. [losegaits, wo BC||AD.

Po3B’A3aHHA B0 DO

cO AO

EnemeHTn uiel nponopuii € BiANOBIAHMMMN CTOPOHAMU TPUKYT-
HuKiB BOC i DOA (puc. 131). Ockinbkn ~/BOC = /DOA fK Bep-
TUKanbHi, TO Ui TPUKYTHUKK NOAIOHI 3a ABOMa NPonopLiiHAMN
CTOPOHaMM 1 KyTOM MiXK HUMK, TOMY ~CBO = £ ADO. Ane Ky-
™ CBO i ADO BHyTpiLWHI pi3HOCTOPOHHI Npu npamux CB i AD Ta
ciunin BD. OTxe, 3a 03HaKo napanenibHoOCTi npsmux BC || AD.

Mepenuwemo faHy piBHICTb Y BUrNAAI nponopuii

Puc. 131

ITomiGHiCcTh, TPUKYTHUKIB MOKe BUKOPHCTOBYBAa-
THCh He TiJbKK SK 1HCTPYMEHT reOMeTPUUYHHUX JO0BEIEeHb
uyn o0uMCJIeHb, aje ¥ AK 3acid Aasa pos3B’s3yBaHHS 3a-
Iau Ha mobymoBy. MeTop momiOHOCTI A po3B’sA3yBaHHS
3amau Ha IOOYZOBY MOJATAaE B IOOYAOBI JOmOMiKHOI
(dirypu, momibHOl MIyKaHii.

3apava ﬂ

MobyayinTe TPUKYTHUK 3a ABOMA KyTamu i biceKTpucoto,
NPOBEAEHOI0 3 BEPLINHN TPETbOrO KyTa.

Po3B'A3aHHsA

AHanis

3BepHeMO yBary Ha Te, WO ABa AaHi KyTu (Hexail BOHW [O-
piBHIOOTb O i [3) Br3HAYaOTb GOPMY LIYKAHOTO TPUKYTHUKA,
a [IOBXMHa AaHoi GicekTpucn (Hexall BOHa AopiBHIOE [) — 1oro
po3mipu. Mpy LbOMY LWYKaHWA TPUKYTHUK Byae noaibHum Gyab-
AKOMY TPUKYTHUKY 3 KyTamn o i [3. 3Bigcv BunmBae nnaH no-
6ynoBu: OyayeMo cnoyaTky AOBINbHUN TPUKYTHUK 3 KyTamu O
i B, npoBoAUMO B HbOMY BICEKTPUCY Ta, KOPUCTYIOUNCH NOAIG-
HICTIO TPUKYTHUKIB, OyAyeEMO LWyKaHWA TPUKYTHUK (puc. 132).
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ﬂ Mobynosa

1. Mobyayemo TpukyTHUK A.B.C,y akomy LA,=o, 4B =.
2. Mobyayemo bicekTpucy Kyta C.
¢ 3. Bigknagemo Ha nobynoBaHin GicekTpuci Bigpizok CD=1.
A, B, 4. lNposenemo uepes Touky D npamy, napanenbHy A.B,.
Hexan A i B — Touku Ti nepeTuHy 3i ctopoHamu KyTa C.
A D B TpukyTHUK ABC € WyKaHUM.
Puc. 132 JloBefeHHs

Ockinbku 3a nobygosoto AB||A,B,, 10 LA=/A, ZB= /B,
AK BIOMOBIAHI KyTy Npy napanenbHyx npamux. OTXe, y TPUKYT-
HUKy ABC CD — 6icekTpuca i CD=I[ 3a nobygosoto, ZA=q.,
/B=8.

HocnigxeHHs
3ajaya Ma€ €AVHMI PO3B'A30K 3a yMoBY o+ 3 <180° i xop-
Horo, AKwWo o + 3 >180°.

Omxe, mig yac posB’A3yBaHHS 3aJau Ha mOOymO-
BY METOZOM IIOZi0HOCTI BapTO AOTPUMYBATHCHL TAKOTO
ILJIaHy.
1. Bugisiutu 3 ymMoB 3amaui Ti, 1[0 BU3HAYAIOTH (DOPMY
mykanoi Qirypu.
2. TloOynyBaTu 3a nmumMu gauuMu QGirypy, momiOHy Iry-
Kamif.
3. BukopucroByrun yMOBU 3ajadvi, dKi BU3HAUAIOTH
posmipu mykaHoi ¢girypu, mobyaysatu 1o Qirypy.
Cepen 3azau Ha mo0OyAOBY, IIOB’SI3aHUX i3 MOmiOHI-
CTIO, OJHi€I0 3 HAMOIABII I[iKaBUX € 3ajJada IOLiJay Bim-
piska Ha ABi yacTMHHU TaK, 1100 ofHa 3 HHUX Oyja ce-
PeIHIM IPOMOPIIIAHUM MiXK APYroi0 YacTUHOIO i Bcim
Bigpisxkom. Takuii mogis Bifgpiska HA3MBAIOTH IIOJ1JIOM
Yy cepemlHbOMY i KpallHbOMY BimHOIIIEHHi, a00 30JI0TUM
nepepizom. IMokjgamHimie mpo TaKWi MOAIJ BU MOKeTe
misHatuca B HomaTky 2.
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459.

460.

\

461.

462.

Aa

463.

464.

465.

466.

467.

3anumaHHa i 3adavi

YcHi Bnpasn

BicekTpruca TpUKYTHUKA AiJIUTH MPOTHUJIEKHY CTOPOHY Y BiIHOIIEHHI
1: 2. Yz MOXYTb KyTH, IPHUJIEIVIi A0 Iiel cTOpoHM, OyTHU piBHUMUI?
Yomy?

Yu moike OiceKTpuca piBHOOEIPEHOr0 TPUKYTHUKA OiJUTH OiUHY
CTOPOHY y BigHOIeHHi 2:1, moumHaioum Big ocHoBHU? fKiii Teopemi e
CYIIePeUnTh?

MpadiuHi BNpaBwm

Haxpecrits TpukyTHuKk ABC i npoBefiTh #ioro 6icekrpucy BD. Buwmi-
patite Bigpisku AB, AD i DC. 3a momoMoroi BJIACTHUBOCTI OiceKTpucu
TPUKYTHUKA 00UMCIiTh MOB:KMUHY cTopoHu BC . IlepeBipTe oTpumMaHUIt
pesyabTaT BUMipIOBAHHIM.

ITo6ynyiite TpukyTHuk ABC 3i cropoHnamu AB=6 cm, BC=7 cwMm,
AC =8 cwm. Ilosuaure ua cropori BC Tourky D Tak, mod BD =3 cwm.
Croayuits Touku A i D. Bumipsaiitre kytu BAD i CAD. O0rpyHTyiiTe
OTpUMAHUN Pe3yJIbTar.

NMncobmoBi Bnpaswm

PiseHb A
Bigpisox BD — b6icexkrpuca TpukyTuuka ABC. 3HaWmiTh:
a) AB, akmo BC=8 cm, AD=3 cm, DC =2 cwm;
6) AD i DC, axmo AB=9 cm, BC=6 cm, AC=10 cwm.
BicexTpuca piBHOOEApPEHOr0 TPUKYTHUKA OiJUTH OiUHY CTOPOHY Ha Bif-
Pi3KM 3aBAOBKKH 2 ¢M i 4 ¢M, HOUMHAIOUMN BiJi OCHOBU TPUKYTHUKA.
3HaANIITL OCHOBY TPUKYTHUKA.
Bigpisox BD — 6icexkrpuca TpukyTHuKa ABC. 3HAUIITH CTOPOHU TPU-
KyTHUKA, Ko AD=8 cm, DC =12 cm, a mepuMeTp TPUKYTHUKA [I0-
piBHIOE 45 cM.
BicexkTprca NpAMOKYTHOI'O TPUKYTHHUKA IiJNTh MIOTEeHy3y Ha Biapisku,
PiBHUIA AKUX MOPiBHIOE 5 cM. SHAWIITH CTOPOHU TPUKYTHUKA, SKIIO
BiIHOIIIEHHSA KaTeTiB JopiBHIOE 3:4.
BicekTpuca npaMOKYTHOTO TPUKYTHUKA AiJUTH HOro KareT Ha BiApi3KuU
3aBIOBXKKHN 4 cM 1 5 cM. S3HAHAITH IepUMETP TPUKYTHUKA.
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468.

469.

470.

471.

472.

473.

474,

475.

476.

477.

478.

PiseHb b

BicekTpuca xyTa mpu OCHOBI piBHOOEZPEHOTO TPUKYTHUKA OiJIUTH BU-
COTY, IIPOBEEHY [0 OCHOBM, HA Bifpisku 3aBmoB:KKHu 16,5 cm i 27,5 cM.
3HaimiTe BiApisku, Ha AKi 1A OicekTpuca IiauTh GiUHY CTOPOHY TpHU-
KYTHHUKA.

Biuna cropoHa piBHOOEIPEHOTO TPUKYTHUKA BiJHOCUTHCA IO OCHOBU fAK
5:6. BicekTprca KyTa Ipu OCHOBI JiJUTh BICOTY, IIPOBEAEHY M0 OCHOBH, HA
BiZpisku, pisHUIIA AKUX JOPiBHIOE 4 cM. SHAIIIThH IePUMETP TPUKYTHUKA.
Y pesyxabTaTi mepeTHMHY ABOX XOPZA OJHA 3 HUX MiJNTHCA Ha BiApi3Ku
3aBAOBXKKHN 6 cM 1 16 cm, a Apyra — y BigHomieHnHi 3 : 2. 3HAHAITL 10-
BXKUHY APYTOi XOPIHU.

YV pesyabTaTi mepeTuHy XOpAHW 3 AiaMeTPOM KoOJia XOpHAa MiJINThCA Ha
BifpisKy 3aBAOBXKKM 3 ¢M i 4 c¢M, a giameTp — y BigmormrenHi 1:3. 3Ha-
UaiTe pamiyc KoJa.

Ciuma, mpoBefieHa 3 TOUKH A, mepeTHHAae Kojo B Toukax B i C, mpu-
yomy AB=4 cm, BC=5 cm. 3HaliTh HOBKUHY Bifpiska ZOTUYHOI,
IIPOBEIEHOI 0 KoJia 3 TOUKU A.

3 TOUKH I103a KO0JIOM, BifmaJieHOl Bin meHTpa Kosa Ha 39 cM, IPOBeIeHo
JOTUYHY M0 KoJa. SHAWIITL pajiyc KoJa, SAKIINO BiAPisoK AOTHUYHOI I0-
piBHIOE 36 CM.

PiBeHb B

KarerT mpsaMOKyTHOTro TPUKYTHUKA AopiBHIOE 18 cMm. Touka Ha IILOMY
KaTeTi BiggajieHa Bif rimoredmysu Ii immioro xarera Ha 8 cM. SHAWIITH
IepuMeTp TPUKYTHUKA.

Touka Ha KaTeTi MPIMOKYTHOTO TPUKYTHUKA PiBHOBiAmaeHa Bix Apyro-
ro xarera I rimorenysu. IleprneHauKyJIAap, IPOBeIeHUN i3 HAHOI TOUKH
JI0 TilOTEeHy3W TPUKYTHUKA, HiuUTh ii Ha BiApisku 3 cm i 12 cm. 3Ha-
UIIiTH mepuMeTp TPUKYTHUKA.

Y mpukytaury ABC naa Bucotu CD i BigpiskiB AD i BD, Ha gKi BoHa
nimuth cTopony AB, BukonyeTbes cruiBBiguommenus CD?*=AD-BD. o-
BeliTh, 110 KyT ACB npamuii.

Y piBHobGenperomy TpukyTHUKY ABC 3 ocHoBOI0 AC 10 cToporu BC mpo-
Begeno Bucory AD. osexits, 1o 2DC-BC=AC?.

IlobynyiiTe TPUKYTHUK:

a) 3a IBOMAa KyTaMU i BHCOTOIO, ITPOBEACHOIO 3 BEPIITNHYI TPETHOI'0 KyTa;
0) 3a KyTOM, OiCEeKTPHCOIO IIHOTO KyTa i BiTHOIIIEHHSIM CTOPiH, Ki yTBO-
PIOIOTH JaHUM KYT.
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479.

<

480.

481.

IloOynytiTe TPUKYTHUK 3a ABOMa KyTaMu i 0iCEKTPHUCOI0, TPOBEIEHOIO
3 BEPIINHY MEHIIIOTO 3 HUX.

MNoBTOpeHHA nepen BUBYEHHAM § 15
TeopeTnyHnn martepian

¢ O3HAQYEeHHA TPUKYTHUKA,; [ 7 knac, § 7, 16 J

e cyMa KyTiB TPUKYTHUKA;

® UYOTHUPUKYTHUK i HOr0o eIeMeHTH. [ 8 kiac, § 1 ]
3apaui

HoBexmiTs, 1110 MeprMeTp napaJsiesorpamMa 6iJabIInii 3a CyMy AOBIKUH HOTO
JiaroHaJen.

IBa KyTu TpuKyTHUKA MopiBHIOIOTL 10° i 70°. SHaAAiThL KyT MiXK BuUCO-
TOIO i OiCeKTPHCO0, IPOBEAEHNMHU 3 BEPIINHN TPETHOTO KyTa.

OH/IGUH-MpPeHYBAHHA 015 Nid20MOBKU
00 KOHMpONbHOI pobomu N° 3

3a0ayi 0ns nid20moBKU 00 KOHMPOAbHOI pobomu N¢ 3

3a puc. 133 goBeniTh mMOmiOHICTHL TPUKYTHHU-

KiB ABE i DCE, axmuo AB||CD.

IlepumeTp NPAMOKYTHHKA HOpiBHIOE 34 cM, ;f;

a omHa 3i cTopiH — 5 cMm. 3HAWAITHL miaroHAJb C D
MPAMOKYTHHKA.

CTopoHU TPUKYTHHUKA IPONOpILiiiHi unciaam 21, Puc. 133

20 i 29. [oBenmirs, 1110 JaHWN TPUKYTHUK IIPA-

MOKYTHHUH.

I3 TouKm mo mpsAMOi IIPOBEAEHO MEePHEeHAUKYJIAP 1 ABI MOXMJII 3aBIOBIK-
Ku 17 ecm i 10 cm. Ipoeknii moxuaux BigHOCATbCA AK 2 : 5. S3HAHIITH
JMOBXKUHY TePIeHINKYIIpa.

Y IpaMOKYTHOMY TPUKYTHUKY OiceKTpuca MiJUTh TilmoTeHys3y Ha Bimpis-
Kz 15 cm i 20 cm. Ha aki Bigpiskm ginuTh rimoTeHysy BHCOTA TPUKYT-
HuKa?

¥ koui mpoBeneHO ABi piBHI Xopau, 10 HmepeTHWHaAIOTbCcA. oBeaiTh, IO
BiZpiBKM IIEPIIOl XOPAX BiAIIOBiAHO JOPiBHIOIOTH BifpisKaM APYTroi XOpAu.
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Niocymku
MOCYMKOBWU OrNA4 PO34INY I

TEOPEMA PO NPOMOPLINHI BIAPI3KM

Ilapanenbui nmpami, AKi mepeTUHAOTH
CTOPOHU KyTa, BiAITUHAIOTH HA CTOPO-
HaXxX IIOT'0 KyTa IIPOIIOPIIiiiHI BiApisKm:
€ d a C

b d

MNOAIBHICTb TPUKYTHWNKIB

IlBa TPUKYTHUKM HA3UBAIOTHCA NOOI6-

Bl
//X M HUM.U, AKIIO KYTH OJHOTO 3 HUX Big-
MOBiJTHO JOPiBHIOIOTH KyTaM iHIIIOTO
A J . c 1 BiITOBiIHI CTOPOHU IUX TPUKYTHU-
A, ky 1

KiB mpomopIiiHi

O3HAKW NMOAIBHOCTI TPUKYTHUKIB

3a dgoma kymamu

SKImo mBa KyTHM OZHOTO TPUKYTHUKA
BiITIOBiTHO OPiBHIOIOTH ABOM KyTaM iH-
IIIOT0 TPUKYTHUKA, TO TaKi TPUKYTHUKU

momioHi

3a 0somMa cmopoHamu i KYymom Mixx HUMuU

SIKII0 ABi CTOPOHM OJHOTO TPUKYTHU-
Ka IIPOIOPIIifiHI IBOM CTOPOHAM iHIIIO-

k;c/\ 0 TPUKYTHUKA i KyTH, YTBOPEHi IuMu
- CTOPOHAMM, PiBHi, TO TaKi TPUKYTHUKU
y . Mo i6oHi
3a mpvoma cmopoHamu
X - SIKII0 TPU CTOPOHM OXHOIO TPUKYTHU-

kx kz Ka IIPOIOPILiifHi TPhOM CTOPOHAM iHITIOrO
TPUKYTHUKA, TO TaKi TPUKYTHUKY IIOi0H1
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O3Haka nodibHOCMi NPAMOKYMHUX MPUKYMHUKi8

Ao aBa IPAMOKYTHI TPUKYTHUKU

MalOTh [0 PiBHOMY TOCTPOMY KYTY, TO
TaKi TPUKYTHUKY IOi0H1

METPWYHI CMIBBIAHOLWEHHA B NMPAMOKYTHOMY TPUKYTHUKY

Bucora, mpoBenena a0 rimorenyswu,
€ CepemHiM IPOMOPIIIHHUM MidK IIPO-
E€KI[iAMU KaTeTiB Ha TimoTeHY3Y:

h’=a, b,
a b Karer € cepemuiM mpomoprmiiiHuM Mix
h, TilIOTEeHYy3010 i Oro IMPOEKI[i€l0 Ha Ti-
norenysy: a’=c-a, i b>=c-b,
a, b,
Bucora, mpoBeneHa 1o rimoTeHysu, I0-
piBHIOE MJOOYTKY KaTeTiB, MOAiIEHOMY
. ab
Ha rinorenysy: h, = —
c
TEOPEMA NIOATOPA TA HACNIAKW 3 HEI
Teopema [lligpazopa
c Y OpAMOKYTHOMY TPUKYTHUKY KBaJpaT TillOTeHY-
b 3U JOPiBHIOE CyMi KBajJpaTiB KaTeTiB:
c’=a’+b’
a
Teopema, obepHeHa 0o meopemu [lihazopa
A . .
dAximo cyma KBagpaTiB IBOX CTOPiH TPUKYTHUKA
IOPiBHIOE KBaApaTy TPEThOi CTOPOHU, TO TaKUI
TPUKYTHUK € IPIMOKYTHIM:
c B axmo AC?+BC? = AB?*, to ZC=90°
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MNEPMNEHOVKYNAP | NOXUA

@ ) . )

G Hexait 3 ogHiel TOUuKu 10 MPAMOI IIPOBEIEHO IIep-
& neHauKyaap i moxwii. Tomi:

o Oymb-AKa moxuJja OijbIlla 3a MEePIeHIUKYIIP

| i 6ispIIIa 3a CBOIO IMPOEKIiIO HA JAHY MPAMY
IIpoexkiria mox miroi

TlepeH MK yIAD

e DpiBHI moxmyai MaloTh piBHI mpoekilii, i HaBma-
KHM: SKIIO IMPOEKITil ABOX MOXMJIMX PiBHi, TO piBHI
1 cami moxmii

e OiybIlla moxWJia Mae OiJBINTY MPOEKIif0, i Ha-
BIIAKU: 3 ABOX IIOXMJIUX OiJIbINA Ta, KA Ma€ 0ijb-
Ty ITPOEKIIiT0

BJTACTUBICTb BICEKTPUCU TPUKYTHUKA

BicekTpuca TpUKyTHUKA OiJIUTH MPOTUJIEKHY CTO-

a b POHY Ha BiIpi3KM, IPOMOPIifHI IPUTIETVINM 0 HUX
CTOpOHAM:
al _ a
a, b b, b
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METPUYHI CNIBBIAHOLWEHHA B KOJI

HoOyTKU BimpisKiB XOpH, IO IepeTUHAITHCH,
piBHi:

AM -BM =CM -DM

IMob6yToK ciumol Ha ii 30BHIIIIHIO YaCTUHY JOPiBHIOE
KBaJpaTy Bifpiska HOTHUYHOI, TPOBeIeHoi 3 Tiei ca-
MOl TOUKMN:

CB-CA=CD’

HMobyToKk omHiel ciuHoi Ha ii 30BHIINHIO YaCTHUHY
IOPiBHIOE MOOYTKY iHINOi ciuHOi Ha ii 30BHIIITHIO
YacTUHY, AKIMO IIi ciuHi mpoBemeHi 3 omHiel TOUKMT
o3a KOJIOM:

PA-PB=PC-PD
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482.

483.

484.

485.

486.

487.

488.

KoHTponbHi 3anntaHHA go pos3giny Il

CdopmyiiioiiTe TeopeMy PO IPOMOPIIiHI BiApisKu.

IatiTe o3HaUEHHA MOAIOHUX TPUKYTHUKIB.

CdopmyirioiiTe 03HAKY IOAIOHOCTI TPUKYTHUKIB 3a JBOMA KYTaMU.

ChopmystioiiTe 03HaKy MOAIOHOCTI TPUKYTHUKIB 3a ABOMAa CTOPOHAMU
W KyTOM MiX HUMU.

Copmy.tioiiTe 03HAKY HOAIOHOCTI TPUKYTHUKIB 3a TPbOMAa CTOPOHAMU.
Copmy.toiiTe METPUYHI CIIiBBiAHOIIIEHHS ¥ IPAMOKYTHOMY TPUKYTHUKY.
Cdopmy.rioiite i moBexniTs Teopemy Ilidaropa.

Cdopmy.tioiiTe TeopeMy, odepHeHy m0 Teopemu Iligaropa.
CoopmyatoiiTe BIAaCTUBOCTI HEPIEHANKYIAPA Ta MOXUJINX, IPOBEICHUX
3 OIHi€l TOYKHU IO IIPAMOI.

CoopmyiioiiTe BJIaCTUBICTh OiCEKTpUCHU TPUKYTHUKA.

Hdopatkosi 3apaui no posainy li

Karer mpAMOKYTHOTO TPUKYTHUKA JOPiBHIOE 6, a TIPOEKIliA iHIIOrO Ka-
TeTa Ha TimoTeHy3y AOopiBHIOE 5. 3HAWIITH riMmoTeHy3y TPUKYTHUKA.

IlepumeTp IpPAMOKYTHUKA HOPiBHIOE 46 cM, a miaronaab — 17 cm. 3Ha-
AIIiTH CTOPOHU MPSIMOKYTHHKA.

3HaWIiTh CTOPOHU PiBHOOEAPEHOr0 TPUKYTHUKA 3 mepuMeTpoMm 16 cwm,
AKIIO MefiaHa, MPOBeIeHa 0 OCHOBHU, JOPiBHIOE 4 CM.

l'imoTenysa IpAMOKYTHOIO TPUKYTHHKA MOpPiBHIOE 25 cM. SHAWIITH
KaTeTn TPUKYTHUKA, SIKIIO BHCOTA, IIPOBeJeHAa OO0 TiIIOTEeHy3W, HOPiB-
Hioe 12 cm.

IlepumeTp TpukyTHHKA AopiBHIOE 27 ¢cM. OOUMCIITE IOT0 CTOPOHU, K-
110 GicekTprca IiJUTh OOHY 3 HUX Ha BiPisKu 3aBHOBKKHU 4 ¢cM i 5 cM.
ITlepumerp piBHOOGIUHOI Tpamerii qopiBHIOE 1 M, a Pi3HUIIA OCHOB CKJIa-
nae 14 cm. 3HaUITH pagiyc Koja, BIIMCAHOTO B TPAIIeIlilo.

KareT npAMOKYTHOrO TPUKYTHHUKA NOpiBHIOE 32 cM. Touka, IO JEKUTH
Ha IILOMY KaTeTi, BififanaeHa Big KiHIiB rimoTenysu Ha 25 cMm. 3HAWIITE
IepuMeTp TPUKYTHUKA.
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489. KsirTka BOAAHOI Jijii BuUCTyIae HaJ IOBEPX-
Heio o3epa Ha 10 cm. AKIO KBITKY HOTATHY- [ 50 CM@;
™1 yOiK, TO BOHA TOPKHETbCA ITOBEPXHi BOIU =
Ha Bifcrani 50 ¢cM BiJ IOUYATKOBOIO IOJIOMKEH- = S
HA. 3HAUIITh IIOMHY 03epa B JaHOMY MiCITi. R o ul

490. Kopucrymouuch puc. 134, a, 6, 1oBemiTh Teo- o =
peMy IIpO TOUKY IePeTUHY MeIiaH TPUKYTHU-
Ka IIle ZBOMAa CIIOCO0aMMU.

10 cm

B

s
Q

Puc. 134

4971. Ha puc. 135 Bigpisox BD — 6icekTpuca tpuxkytauka ABC, CM || BD.
Kopucryounch muM pHCYHKOM i TeopeMoro IIPo IPOIOPIIiiiHi Bigpisku,
IOBEIiTh BJIACTUBICTH OiCEKTPHMCU TPUKYTHUKA.

492. Ha puc. 136 CM — GiceKkTpuca 30BHIIIHLOIO KyTa TpuKyTHUKAa ABC,
BD||CM . KopucTyiouuch UM PUCYHKOM i TEOPEMOIO ITPO ITPOIOPITiiHi
BimpisKu, moBeniTh, mo AM : BM = AC: BC.

M
B
C
D
A D C A B M
Puc. 135 Puc. 136

493. IlobymyiiTe TPUKYTHHUK 3a KYTOM, MeIiaHOIO, IIPOBEIEHOI 3 HOro Bep-
IIWHY, 1 BiIHOIIIEHHSIM CTOPiH, IIPUJIETVINX IO JAHOI'O KyTa.
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494.

495.

496.

497.

498.

499,

500.

501.

502.

503.

3apayi niaBULLEHOI CKNAAHOCTI

¥V rtpukytHury ABC Ha croponax BC i AC mosHaueHo Touku A, i B,
Bigmosinno. Binpisku AA, i BB, nepetuHaoThcA B Touli O. SHAUMITH:
a) A0 :AQO, akmo AB, : BC=2:1, BA, = AC;

0) BA, : AC, axkmo AO : OA, =4:1,AB, : BC=2:1;

B) BA :ACiAB :BC, akmo AO : OA, =4:1, BO:0B, = 7:8.

Y tpurkytaury ABC wmemiama AM ginuts Bucotry BH y BigHOIIeHHI
3 : 1, mounHatoun Bifg Bepmuuu B. Y AKOMY BiJHOIIIEHHI IId BUCOTA Ji-
JINTH I1I0 MeJiaHy?

OcuoBu Tpamnelrii gopiBHIOIOTE 6 ¢cM i 12 cm. CepeiuHN KOMKHOI 3 OCHOB
CIIOJIyUeHi 3 KiHmamu iHImoi ocHOBU. SHANIITH BiICTAHL MiK TOUKAMU
IepPeTuHy IPOBEIeHNX BipisKiB.

Y piBHOCTOPOHHIN TPUKYTHUK BINCAHO KBaApaT TaKUM YMHOM, IO ABi
0T'0 BEepIIMHY JIeXKaTh Ha ONHIiM CTOPOHI TPUKYTHUKA, a ABi iHIII — Ha
IBOX iHINIMX CTOPOHAX TPUKYTHUKA. SHAWIITH BiJHOIIEHHSA IePUMETPiB
TPUKYTHUKA 1 KBajgpara.

OcHoBu Tpamnerii HOpiBHIOOTL a i b (a<b). Yepes TOUKY IEPETUHY
MIPOJOBKEHb OiUHMX CTOPiH IIPOBENEHO IPAMY, IapajeJbHy OCHOBAM.
3HalgiTh DOBKUHY Bifpiska Ifiei mpsamoi, [0 MiCTHTBCSA MiK IIPOZHO-
B)KEHHIMH JiaroHAaJIeH.

OcHoBa piBHOOEAPEHOT0 TPHUKYTHUKA OOpiBHIOE 36 cM, a GiuHa cTOpO-
Ha — 54 cm. [Jo GiUHMX CTOPiH IPOBEIEHO BUCOTH. SHAUTITH HOBMKUHY
Bifpiska, KiHIAMU SKOI'O € OCHOBU ITX BHCOT.

HoBeniTe, 1110 KBaipaT HAWMEHIIIOl MeJiaHN TPAMOKYTHOTO TPUKYTHUKA
B 5 pasiB MeHIINI 3a CyMy KBaJpaTiB ABOX iHIINX MemiaH.

Tpu Koma 3 pagmiycamu 1, 2 i 3 JOTHKAOTLCSI OAHE IO OJHOT'O 30BHI.
3HalmiTL pagiyc Koja, SKe IPOXOAUTh Uepes LEeHTPH IMUX Kia, i pagiyc
KoJia, JKe IIPOXOAUTDH uepe3 TOUKHU IX JOTHUKY.

Ycepenuui npamoxyTauka ABCD mosHaueHO TOUKYy M , IpUUOMY
MA=a, MB=b, MC=c. 3uaiigite MD.

3HalgiTh TeOMETPUUHE MicIle TOUOK, CyMa KBaApaTiB BifcTameil Bin
AKUX [0 JaHuX TOUuoK A i B € crTajoi, SKIo Touku A i B HaexXaThb
il MHOKHUHI.
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504 (teopema [ltonemesn). Mob6yTok giaroHajeil BIMCAHOI'O YOTHPUKYT-
HUKa JOPiBHIOE CcyMi JOOYTKiB ABOX map HOro IPOTHJEKHNX CTOPiH:
d,-d, =ac+bd (puc. 137). [loBexirs.

N

Puc. 137

505 (onopHa). Keadpam Gicekxmpucu mpukymuuka OOPiBHIOE Pi3HUUL Mikc
dobymrom OiuHux cmopin i dobymiom 6i0piskie, Ha AKi Ua Oicekmpuca
diaums 0CcHO8Y: lc2 =ab—-mn (puc. 138). HoBemiTs.

m n

Puc. 138
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Po3ain Il. MomiGHICTb TpYKyTHMKIB. Teopema MMicharopa

EBknig

ICTOPUYHA OOBIOKA

Teopii mogi6HOCTI TPUKYTHUKIB IPUCBAUEHUN IIIOCTUH
posmin «Hauamns EBkmiga. Ilikaso, 110, Hanpukjaj, y reo-
meTpii JIobaueBCLKOro He iCHye MOmiOHUX TPUKYTHUKIB, AKi
He Oysiu 0 piBHUMU. BusBiserses, 110 akciomMa mapaeIbHIX
MIPAMUX B €BKJIIIOBil reoMeTpil piBHOCMIbHA IPUITYIIEHHIO
TIpO iCHYBaHHSA MOAIOHUX, ajile He PiBHUX TPUKYTHUKIB.

IlenTpasbHe MicIle B €BKJIiIOBii reoMeTpil nociae Te-
opema ITidaropa. Miparop Camocbkuin (651. 580-500 pp. fo H. €.
TPUBAJUI Yac Mpo:KuB y €runti # Basuioni, motim oce-
auBcs B micti Kporon (rpenbKiit xKomowii Ha miBgui ITaurii)
1 3acHyBaB TaK 3BaHUU mi(paropificbKuil cor3. BBa'KkaeTh-
cd, III0 caMe Bif miaropi#iliB ize cjaoBO «MaTeMaTHKa»
(TperbKe «MaTeMa» O3HAUAE «HAYKAa», «IIi3HAHH»).

BiactuBocti TpukyTHMKA 31 cTopoHamu 3, 4 i 5 Oy-

JIV BifioMi JaBHIM erunTsaHaM i KutaricbKuM yueHuM. Ilidparop mouas mocuri-
I:KyBaTH iHII IPAMOKYTHI TPUKYTHUKHU i3 IIJIOYKMCEIPHUMU CTOPOHAMU.
Posrianysmiu piBHOGEIPEHUN MPAMOKYTHUN TPUKYTHUK 3 OOMHUYHUMU




Miacymkn

KaretaMu, BiH mobaumB, IO HOBKWHA HMOr0 TilOTEeHY3U He
BHPAXKAEThCA IIINM YKMCJIOM — TaK OyJI0 BiAKpuTO ippairio-
HaJIbHI uncsa. 3rogom Iligaropy Baamocs moBecTH, 10 cyMa
ILJIOI KBaApaTiB, MOOYJOBAHMX HA KaTeTaX MPSIMOKYTHOTO
TPUKYTHUKA, NOPiBHIOE IJIOIII KBajpara, IoOyJ0BAHOTO
Ha rimoreHysi — came Tak Buriasgpmaja teopema Iligaropa
B KJIACUYHOMY (DOPMYJIIOBaHHi. 3a JIET€HI0I0, Ha UYeCTh CBO-
ro BiIKPUTTS BiH ImpuHic Ooram y »KepTBY CTO OUKiB.
Crorogui mocTeMeHHO HEBiJOMO, AKi 3 BiJKpHUTTiB
mipharopifiniiB Hasgexxath camomy Iliparoposi, a axki — #o-
ro yuHAM. YsaraJji, mkoJa Iliparopa icHyBajsia mocTaTHBO
3aKpPUTO W BimoKpemJieHO Bix rpomanau. Ile mopoamio He-
HaBUCTH A0 midaropiiiris, i miKoay OyJIO PO3TPOMJIEHO,

a cam Iliarop mycuB yTexkTu i B noposi 0yB youtuii. Ilic- Midarop
as cmepri Iligaropa fioro yuni posopesuca mo Bciit I'perrii

i cTayiM mOIMPIOBATH MOr0 BUEHHA, AKe MIAIIJI0 W [0 Ha-

X IHIB.

J: ITidparopificbKkuii cor03 OyB OJHOYACHO i (PiIOCOPCHKOO ITKOJIOIO,
- ¥ i HAyKOBUM TOBapUCTBOM, i pexirifinum GparcTBoM, i HaBiTh mo- _°
b L gituuHOo0 mapriero. HocaimskeHHA miharopiiiliB OXOIIIOBAIN

¥ apu(dmeTury, i Qpisocodiro, i MysuKy, i aCTPOHOMIIO.
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BnpatHi matematukm YKpaiHu

MnywkoB Biktop Muxannosuy (1923-1982)

Iadopmaniiiai Texmosorii (ckopouerno IT, BuMOB-
JIAETHCS AHTVIIMCHKOI0 «ali-Ti») — Iie Bce, IO IIOB’A3aHe
3 OmpaIlOBaHHAM, 30epiramHaM Ta IepeJaBaHHAM iH-
dopmaiii. Xto choroaui e uys mpo IT? Hasith Maiioku
BJKe JIETKO CIIPaBJIAIOTHCA 3 MOOIILHUMU TejedoHaMU,

Q HOYTOyKaMu, IJIAHIIeTaMH, 100 IOAWBUTHUCH YJII00JIe-
Hul MyabTGiabM. AJie He BCi 3aMHUCIIOIOTHCA HaI TUM,
1[0, 3aXOAAYN B iHTEpPHET i AWBJIAYNCHL HOBHMHU, IIPOIHO3

IIOTOAY, €JIEKTPOHHY IIOIITY, iHTePaKTUBHUN YPOK TOIIIO,
BoHU MaioTh cmpasy 3 IT. I maitike HixTO, KpiM (paxiBIris,
He 3Hae, 110 BugaTHuil yuenuil BikTop MuxaiimoBuu I'mymikoB € ogHUM
3 ocuoBomoyioxkHUKIB IT, TBOpIleM 0araTompouecoOpHIX MaKPOKOHBEEPHUX
CYIIePKOMIT'IOTepiB, opraHiszaTopoMm [HcTuTYyTy KibepHeTnKu AKazemii Hayk
YKpainu, remiem, mo BUIIEPEIUB UYac.

Bixrop MuxaiiioBuu OyB cepiio3HUM HayKOBIIeM-aJire0paicToM, ToMy
0 CTBOPEHHS KiOepHeTHMKM CTaBHBCS caMe 3 HAYKOBMX MO3uIliii. Bin uiTKo
VCBiZIOMJTIOBAB, III0 TiJIBKM Ha HiAIPYHTI HAYKW KOMII'IOTEPU CTAHYTh TifICHO
BEJINKUM HaA0aHHAM JofcTBa. Hemapma 2K [ HAMIMCAHHSA CTATTI IIpo Kibep-
HEeTHMKY B aMepUKAaHCLKil eHmukJonenii «Bpuranika» (1973 p.) 6ymo sampo-
IIIEHO caMe Bille-Tipe3nieHTa YKpaiHChbKOI akajeMii Hayk [ymikoBa. BikTop
MuxaiimoBuu ony6aikysaB moHas 800 mpykoBaHUX poOiT, i meprma y cBiTi
«EHIUKIOIEAiA KibepHEeTUKM» BUHIILIA caMe 3a Horo pemakiiieoo B 1974 p.

¥ cBoiii ocranHiT mpopouiit poboti «OcHOBU GesmamepoBoi iHGopMa-
THKW» BUEHUI IepembauvaB: «YoKe HeNAJEKUI TOH NeHb, KOJU 3HUKHYTH
3BUYANHI KHUTHU, Tas3eTu, KypHaau. HaromicTh KoKHA JIioguHA Oyme HOCU-
TH i3 00010 «eJIEKTPOHHUI» OJOKHOT, II[0 € KOMOiHAIIi€0 IJIOCKOT0 AUCILIes
3 MiHiaTIOpHEUM pamiomepenaBaueM». Ile Oys0 moHAaa TPUALATE POKiB TOMY!

Benukuit ykpaincbkuii Buenuit B. €. IlaTon ckasas, 110 iM’a axame-
Mika [TyImikoBa HeBifLiIbHE BiJl CTBOPDEHHA B Halllili KpaiHi KibepHeTUUHOI
imgycrpii. Tomy mpupogHO, 1110 HA YecThb akajgeMika [UIylIkoBa HasBaHUI
OIVH 3 HaWKpacuBimux mpocieKkTis Kuepa.

3asaaku IT Bci, Koro samikaBuia HajgsBuuaiiHa Oiorpadis mikHa-
POAHO BU3HAHOTO IIiOHEpPa KOMII'IoTepus3allii, 3MOKYyTb 3HAHTU JOLATKOBY
ingopmarito npo B. M. I'mymmkoBa B Mepeski iHTepHeT.

&
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MaremaTnka, BiJOKPEMJTIOIOUY JIiHiIO Bif 110~
i i mromy Bif Tijia, CTBEPIIKYE, IO peabHe
JIUIe Tijo, a JiHiA i mioma — abcTpakiii.

Onexcandp I'epuyen

Mo mporo yacy B TeopeMax i 3ajauyax MU PO3IVIAJAIU JIUIIIE
YHCJIOBI XapaKTePUCTUKU OKPEMHUX €JIEMEHTiB reOMeTpUYHUX Piryp —
JOBXXUHU CTOpiH, rpajycHi Mmipu KyTiB Tomo. Ha Bigminy Bim HEX
IJIOIa XapakTepusye (irypy B I[ijoMy, TOOTO 3aJe:KuUThb AK Bifm ii
¢opmm, Tak i Bixg posmipis.

V IOBCAKIEHHOMY JKUTTI JIIOANHA MAa€ CIPaBy 3 ILIOIIAMU KO-
HOTO IHS — BUMIpPIOE IIOMEITKAHHS i mprcaanOHi TiJIAHKY, JTIicoBi Ma-
CUBHU i cimbCchbKOTOCIOZAPCHKi yrigasa Toimo. OOUMCIeHHAM IIJIOII BU
3aiiMajncAd Ha YPOKax MaTeMaTUKU B MOJIOAIIUX KJacaxX. Ilpore maTtu
cTpore 3 HAYKOBOI TOUKHM 30Dy O3HAUEHHS IIJIOIII He TaKa BiKe I mpocTa
piu, i BizmoBimHA MaTeMaTHuHa Teopid Oysa cTBOpeHa 3HAUHO ITi3HiImne
Bix 0araTnbox BiZlOMHUX TEOpEeM.

VY mpomMy posaisi Mu ysaraJbHUMO BiZJOMOCTi ITPO MHOTOKYTHUKH
Ta iX mmomri. 3aBASKK IILOMY Balll MATEMATUUYHNI 0ara’k IIOIIOBHUThH-
cs YMMAaJIO KiJbKicTio HOBUX (DOpMYJ, AKi HeoOXimHO 3HATH i BMiTH
3acrocoByBatu. IIlozo 1mboro mamo Taky mopany: 3acBOITH OyAb-AKYy
opMyny 3HAUHO IIPOCTillle, AKII[O 3PO3YMITH i 3amam’saTaTu cmocid ii
oTpuMaHHA. BijbI TOro, BiIKpHeMO BaM MaJieHbKY IpodeciiiHy Ta-
€MHMUIIIO: iHOAI HaBiTh (paxiBIli-MaTeMaTHKM He 3aIIaM’ATOBYIOTH II€BHI
(opmysnu, a BUBOZATH iX mogyMKM B pasi HeobOximmocti. I 6yme my:ke
mo0pe, AKIMO TAaKOl MaTeMATHYHOI epyAuIlili BmacThcA HAOYTH W BaM.




§15 MHozokymHuk i lio20

Posriamemo Qirypy, AKa ckJIamaeTbcA 3 Bigpis-
KiB AA,, A A, .., A A, A, A, . Bixpisku poswmi-
IeHi Tak, IMO *KOAHi mABa cycimui Bigpisku (TobTo Ti,
AKi MalOTh CIiJILHUY KiHEIb), He Jie:KaTh Ha OOHIN mps-
Miif, a HecycifHi BiZpidKM He MAIOTh CHIJIBHUX TOUYOK
(puc. 139, a). Taka dirypa Ha3UBAETHCA MHOIOKYTHUKOM.
Toukn A, A,, .., A, Ha3UBAIOTh BEPLINHAMN MHOIO-
KYTHVKa, a Binpisku A A,, AA,, .., A A, A A —
CTOPOHaMM MHOFOKYTHMKa.

3aeKHO BiJ KiJIBKOCTi BepIIMH MHOTOKYTHHUK
Ha3WBAIOTh TPUKYTHUKOM, YOTUPUKYTHUKOM, I ATH-
KYTHUKOM TOIO. MHOTOKYTHUK, AKWUI Mae n BEPIIUH
(a oTke, n CTOPiH), HABUBAIOTE 71-KYTHUKOM.

MHOTOKYTHUK MO3HAYAIOTh 3a HOT0 BepIIMHAMU.
IIpu nmbomy OyKBHU, IO CTOSATH Y HAa3Bi MHOTOKYTHHKA
OPydY, MAalOTh IIO3HAYATY BEePIINHY, AKi HAJIeKATh ONHIN
cTopoHi (cycimui Bepriuum). Hanpukaanm, I’ ATUKYTHUK
Ha puc. 139, 6 moxua mosuauntu ABCDE a6o DCBAE,
ajye He MokHa mosHauatu ABDEC.

O3HAa4YeHHA

[epymMeTpoM MHOFOKYTHVKA Ha3WBAETbCA CyMa [LOBXMWH
YCiX MOro CTOpiH.

[diaroHann MHOroKyTHMKa Ha3UBAETbCA BIApI30OK, WO
Cnonyyae ABi HeCyCifHi BEPLUNHN.

Hampuxrnan, ua puc. 139, 6 Bigpisku AC i AD € nia-
roHaaMu m'aTukyTHuka ABCDE, 110 BUXOOATH 3 Bep-
mmau A. TlepuMerp 11bOT0 MHOTOKYTHHUKA 00UMCIIOETHCS
3a popmymnow P,,.,.,=AB+BC+CD+DE+ AE.

éiemMeHmu

AZ
A3
a
B
c
D
E
6

Puc. 139. Muoro-
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a
6
Puc. 140. Onykauit (a)

i Heomykuii (6)
MHOTOKYTHUKU

BZ
B3
Bl
Bn Bn—l
Puc. 141. BayTpimraii

i BOBHIIIHI KyTH MHO-
TOKYTHUKA

a
6
Puc. 142. Boucannuii (a)

i onucanwuit (6) MHOTO-
KYTHUKHI
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Bynb-aKuii MHOTOKYTHUK OiJIUTH ILJIOIIWHY Ha OBi
vyactuuau. OgHa 3 HuX (Ha pucyHKy 139, a ii 3adapboBa-
HO) € BHYTPILIHbOIO 06M1acTi0 MHOFOKYTHUKa. @irypy, 1110
CKJIaJlaeThCA 3 MHOTOKYTHHMKA i HOro BHYTPillIHBOI 00-
JIACTi, HA3WBAIOTDH MIOCKMM MHOFOKYTHUKOM, abo, y med-
KUX BUNAAKAaX, TPOCTO MHOTOKYTHUKOM.

O3HauyeHHA

MHOrOKYTHUK Ha3MBA€ETbCA OMyKIIVIM, AKWO BiH NEXWUTb MO
OAVH 6iK Bif Oyab-AKOI NPAMOI, AKa MiCTUTb NOFO CTOPOHY.

Ha puc. 140, a 300paskeHO ONYKJUI MHOTOKYT-
HUK, a Ha puc. 140, 6 — Heonmywkaui. Hamxi mu Oymemo
POBTIAAATH JIUIIIE OMYKJi MHOTOKYTHUKU.

PosriisneMo onmykJaumil MHOrOKYTHUK B B,...B,
(puc. 141). Kymu B,B,B,, B,B;B,, ..., B, |B,B,, B BB,
(Ha pucyHKY ix 3adap00BaHO) HABMBAIOTL KyTamu (BHY-
TPIWHIMN KyTamu) MHOTroKyTHUKa B, B,...B, . 3okpeMa,
KyT NAaHOI'O MHOTOKYTHHMKA IpU BepIInHi B, Ha pucyH-
Ky HO3HAUeHO OfHieio ay:kKow. KyTu, cymixkHi 3 tanum
BHYTPIIIIHIM KYTOM, € 30BHILLUHIMN KyTamy MHOTOKYTHUKA
B B,...B, npu BepuinHi B, (Ha pHCYHKY IX IO3HAu€HO
IBOMA ITYKKaMI).

Bynb-axuit BHYTPillIHINT KYT OIIyKJIOI'O MHOTOKYT-
HuKa MeHIu# 3a 180°,

O3HaueHHA

MHOI’OK)ITHVIK Ha3MBAETbCA BIMMCaAHM Yy KOJO, AKLWO BCi
noro BEPLWNHN NeXaTb Ha LbOMYy Konni.

MHOFOKyTHI/IK Ha3MBa€TbCA ONMMNCaHVIM HABKOJIO KOJa, AK-
Lo BCi Moro CTOPOHU OOTMKAKTbCA AO UbOro KoJsa.

Ha puc. 142, a 300pakeHO BOMCAHUN MHOTOKYT-
HUK, a Ha puc. 142, 6 — omucauui.

HasegiTs mpukJIag MHOTOKYTHUKA, SKHUIH 000B’s3-
KOBO OyZie OIyKJINM.



§ 15. MHOrOKYTHWK | NOr0 eneMeHTH

dAK Bu 3HaeTe, cymMa KyTiB TPUKYTHUKA IOPiB-
Hioe 180° a cyma KyTiB WoTUpHMKyTHHKa — 360°.
Hepa)xko mepembaumTu, I[0 CyMa KYTiB OIYKJIOI'O MHO-
FOKYTHUKA MAae 3ajieKaT! BiJ KiJbKOCTi HOro CTOpiH.

OnopHa 3agava
(Mpo cymy KyTiB OMNYKNIOro n-KyTHKKA)
Cyma KyTiB OMYyKNOro n-KyTHMKa JOPIBHIOE
180°(n—2). [oeaib.

Po3B'A3aHHA

Hexai gaHo onyknuii n-kyTHUK A A, ..A, (pnc. 143). MNo-
3HauUMMO BCepefuHi Hboro JoBibHY Touky O i cnonyuumo i
3 BepwmnHamm A], AZ, A3, ceu An. Mpu LboMy YTBOPIOETLCA N TPU-
KYTHWKIB. 3BepHEMO yBary Ha Te, Lo Cyma KyTiB AaHOrO MHO-
FOKYTHMKA AOPIBHIOE CyMi BCiX KYTiB LMX TPUKYTHUKIB, OKPIM
KyTiB npu BepwuHi O. Ockinbkn cyma kytis A OA, AOA, ...,
A OA, unx TpUKYTHUKIB Npu BepwmHi O cknagae 360° To WykKa-
Ha Cyma KyTiB MHOTOKYTHMKa fopisHioe 180°-n—360°, T06T0
180°(n-2).

OnopHa 3agava

[loBepiTb, WO CyMa 30BHIWHIX KYTiB ONYKNOro n-KyTHUKA,

B3ATUX MO OAHOMY MNPV KOXHill BePLUUHI, AOPIBHIOE 360°.
Po3B'A3aHHA

OCKinbKIM 30BHILWHIA KYT MHOFOKYTHMKA 3a O3HaUYeHHAM
€ CYMPPKHUM i3 BiAMOBIAHUM BHYTPIWHIM KYTOM, TO Cyma LnX
[BOX KYTiB fopiBHIOE 180°. TakMM UMHOM, CyMa BCiX BHYTPILUHIX
i 30BHILWHIX KyTiB fopiBHI0E 180°-n. LLlo6 oTpmumaTtu cymy 308-
HiLUHIX KYTiB, BiAHIMEMO Bif L€l Cymy Cymy BHYTPILUHIX KYTiB:
180°-n—180°(n—2)=360°.

Puc. 143. ITo moBexmen-
HA TEOPEMU IIPO CyMY
KYTiB OIIYKJIOTO
n-KyTHUKA

Y
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160

506.
507.

508.

500.

510.

511.

512.

3anumaHHa i 3a0adi

YcHi Bnpasu

CKinpku miaroHaJjeill BUXOAUTEL 3 ONHi€l BEPIIMHYN CEMUKYTHUKA?

Yu MosKe AiaroHaJb INMECTUKYTHUKA TiJIUTH HOTO:

a) Ha JBa TPUKYTHUKU,

0) Ha ABa YOTUPUKYTHUKU,

B) Ha TPUKYTHUK i IISTUKYTHUK?

Hiaronasp BifTmMHaE Bif MATUKYTHUKA YOTUPUKYTHUK. SIKMil Bug Mae
YacTHHA, IO JIUIINIaca?

Yy MoKe OMYKJIUN IMSAATUKYTHUK MATU YOTHPU TOCTPiI KYTHU; YOTUPU
IpPAMi KyTH; YOTHUPU TYIi KyTu?

Yu MOKYTb YOTUPU KYTHU OMYKJOIO II'ITUKYTHUKA JOPiBHIOBATH BiAIIO-
BiTHO YOTHMPHOM KyTaM ONYKJOTO YOTHUPUKYTHUKA?

MpadiuHi BNpaBwm

HaxpecaiTh ONyKINHA I’ATUKYTHUK.

a) IIpoBexits yci miaronani m’atukyrHuka. CKiIbKM giaroHajei BU-
XOIUTH 3 OfHiel BepInHU?

0) fxa dirypa yrBopuacsa Ipu IOMAPHOMY II€PETHHI AiaroHasei?

B) BumipsaiiTe KyTu mM’ATUKYTHUKA Ta o0UmMCIiTh ix cymy. IlepesipTe
OTPUMaHUU pe3yJbTaT, KOPUCTYIOUNCH BiJIIIOBiIHOIO TEOPEMOIO.

HaxpeciiTh OnyKJIN# IMIECTUKYTHUK.

a) IIpoBexniTh YepBOHUM KOJHLOPOM Iiaro-
HaJib, AKa JiJUTD IIeH IMEeCTUKYTHUK Ha JBa
yoTUpUKYyTHUKU. CKiTBbKY iCHYe TaKux mia-
roHAaJIeH?

0) IlpoBeniTh cuMHIM KOJBLOPOM mgiaro-
Ha/lb, dKa OiJUTH Iefl MIECTUKYTHUK Ha
TPUKYTHUK i I’ATUKYTHUK. YCTAHOBIiTH
3aJIeXKHICTh MiK KiJBKICTIO KYTiB OOYK-
JIOTO MHOTOKYTHHMKAa i cyMapHOIO KiJbKi-
CTI0O KYTiB MHOTOKYTHUKiB, Ha AKi BiH
I1IUTBCS AiaroHAaJIJIIO.




§ 15. MHOrOKyTHUK | MOro enemeHT

513.

514.

515.
516.

517.

518.

519.

520.

521.

522.

NMucbmoBi BnpaBn

PieHb A

SHAHTITL CyMy KYTiB OIIYKJIOTO:
a) IIeCTUKYTHUKA;

0) IBaHAAIATUKYTHUKA.

BusHauTe KiTbKiCTb CTOPiH OIYKJIONO MHOTOKYTHHUKA, CyMa KYTiB AKOT0
JIIOPiBHIOE:

a) 540°;

6) 900°;

B) 1260°.

Yci KyTH OIyKJI0T0 BOCBMUKYTHHKA PiBHI. S3HAHAITEL IX rpagycHy Mipy.
IBa KyTH OOYKJOr0 I’ ATUKYTHUKA IPAMi, a peliTa Tpu piBHi. SHAUIITE
ix rpagycHy Mipy.

II’aTs KyTiB OOYKJIOr0 IIECTUKYTHHKA A0PiBHIOIOTE 120°. IloBemiTh, 110
B IILOMY IIIECTUKYTHUKY BCi KyTH PiBHIi.

PiBeHb b

Busnaurte, um icCHye OMyKJWA MHOTOKYTHUK, CyMa KYTiB SKOTO JOPiB-
HIOE:

a) 1620°

6) 1350°;

B) 1980°.

¥ pasi cTBepaHOI BiATIOBiAI BKaKiTh KiJIBKICTH MOTO CTOPIH.
HiaroHanb OiIWTHL ONYKJIWA MHOTOKYTHHMK Ha IATHKYTHUK i Uo-
TUPUKYTHUK. Bu3HauTe BUJ JaHOTO MHOTOKYTHUKA i BHAUTITH CyMy
HOro KyTiB.

Tpu KyTu OOyKJOTO MHOTOKYTHUKA NOpiBHIOIOTHL 80° a pemrta —
mo 160°. BusHauTe KiJbKicTh CTOPiH MHOTOKYTHHUKA.

BusHauTe KiJbKiCTh CTOPIiH OIIYKJIOTO MHOTOKYTHHUKA, KOMKEH KYT SKOT0
ZIOPiBHIOE:

a) 60°;

6) 108°;

B) 120°.

Yci KyTu omyKJIOT0O MHOTOKYTHUKA npami. IloBeniTsh, 1110 BiH € mpaAMoO-
KYTHUKOM.
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523.
524.

525.

526

527.

(&)

162

528.

529.

PiseHb B

Busnaure KijgbKicTh miaroHajeill n-KyTHHUKA.

HoBemiTh, 1110 OMYKJIWN MHOTOKYTHUK He MOKe MaTH OiJbIll HidK TpuU
TOCTpi KyTH.

Y piBHOCTOPOHHBOMY II'ATUKYTHUKY KYTH IPU ONHIiM CTOPOHI mpsaMi.
3HaNIITh pemTy KyTiB.

(onopHa). Josxcura 6ydv-aKoi cmoOpoHU MHOZOKYMHUKA MEHULA 34 CYMY
dosxcun pewumu cmopix. JloBemiTs.

IlepuMeTp omyKJIOTO MHOTOKYTHUKA AopiBHIOE 20 cM. Uu moike #Horo
miaronaJb gopiBuoBatu 10 cm? Bigmosigs obrpyHTyiiTE.

lNoBTOpeHHA nepepn BMBYEHHAM § 16

TeopeTuyHnn matepian

e ILJOWIi IPAMOKYTHUKA i KBajpara; [ 5 KIac ]

e IapaJiejorpaM i Horo BUIU. ( 8 xnac, § 2-4 ]

3apaui

Yepes cepenuny cropouu AB mapajemorpama ABCD mpoBeneHO IPAMY,
TepIeHIuKYAapHy Ao npamoi BC. [loBemiTh piBHiCTh TPUKYTHUKIB, YTBO-
PEeHUX I[ielo IPAMOIo, Bifipiskamu ctoponu AB Ta mpamumu BC i AD.
HoBeniTs, 1110 cyMa BUCOT ITapaJjejorpaMa, IIPOBeleHUX 3 OfHiel BepIlu-
HH, He 6ijiblIa, HidK HOro miBIepuMeTp.



§16 nnowa mHoz20kymHuka.
Nnaowyi NPAMOKYMHuKa
U napanenozpama

16.1. MoHAMMSA NAoW,i MHO20KYMHUKA

ITonarTa miomii mobpe 3po3yMije Ha piBHI mO-
BCAKJIEHHOT'O MOCBify: MU BUMIipIOE€MO ILJIOIIY CIIOPTHUB-
HOTO MabimaHumka abo camoBoi HiMAHKM, PO3PaXOBY-
€MO 3a IIJIOINel KiJbKicTh mimajsep abo KUJIMMOBOI'O
MOKPUTTS OJA peMOHTYy Kimuartu i T. 1. Cupobyemo
HaJaTy YSIBJICHHSAM IIPO ILJIOIIY IIeBHOI MaTeMaTHYHOL
CTPOTOCTi.

JloMOBUMOCE, IO IiJ MOLEH MHOFOKYTHUKA MH
OyZeMo pO3yMiTM IJIOIY HOro BHYTPiIIHLOI 00JacTi.
fAK 1 y BumagKy BUMipIOBaHHSA OOBXKHWH BiJpiskiB, BU-
MipIOBaHHSA TJIOII I'PYHTYEThCA Ha NOPiBHAHHI JaHOIL
(dirypu 3 ¢iryporo, maomy AKoi IPUHNHATO 3a OMUHUIIIO
BUMipIOBaHHA. 3a OUHUIII0 BUMIipPIOBaHHS ILIOII Oe-
PYThH ILTOIY KBajapaTa, CTOPOHA SIKOT'O JOPiBHIOE OAU-
HUIl BUMipIOBaHHA BifpisKiB.

Hampukaan, aximo 3a OQMHUIIO BUMipOBaHHS
BimpiskiB mpuitnaro 1 mm, 1 cm a6o 1 M, To 3a oxu-
HUII0 BUMipIOBaHHS IIJIOIN OepyTh ILJIOIIY KBaapaTa
3i cropornoo 1 MM, 1 cm a6o 1 m. Ilmormra Takoro KBa-
Ipara HasWBAEThCSI KBaAPaTHUM Mijgimerpom (Mm2),
KBaJpaTHUM caHTHMeTpoM (cMm2) a00 KBagpaTHUM Me-
tpoMm (M?) BiAmoBiZHO. 8 Kypcy MareMaTUKHW BaM Bi-
moMi # iHNTi ommHMINI mJomIi: ap (mJjomra KBazmpara 3i
cropouoo 10 M), rekrap (IjaoIia KBajpara 3i CTOPOHOIO
100 m) Torro.

IIpu o6paniii oqguHNIII BUMipOBAHHS MJIOI[A KOMK-
HOTO MHOTOKYTHWKA BUPAXKAETHCI TOTATHUM UMCJIOM,
AKe TMOKasye, CKiJbKY pas3iB OOUHUIIA BUMipIOBAHHS
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Puc. 144. BumiproBanHsA
ILJIOIIIi 3a JOIIOMOTO0
aJIeTKU

Puc. 145, T1moma
MHOTOKYTHHKA
IOPiBHIOE CyMi ILjIOIT
Horo yacTuH

164

IJIOIIi Ta il yacTMHM YKJIAZalTHCA B JaHOMY MHOIO-
KYTHUKY. 3a3BUUail MJOIIA I03HAYAETHCSI OYKBOIO S .

Ina BusHaueHHSI HaOJMIKEHOTO 3HAUEHHSA ILJIOITI
MOKHA BHUKOPHCTOBYBATHU MAJIETKy — IIPO30PY ILJIiB-
Ky 3 KBaJpaTHOIO ciTKoio (puc. 144). Haknasimu ii Ha
(irypy, maoIly BU3HAUAIOTH 3BUUYAMHUM HiJpaxyHKOM
KiJbKOCTI OOMHMYHUX KBAaApaTiB, sAKi BMicTuiaucs
B mi#t ¢irypi. OmHaK Ha OTpaKTHUIL 3aCTOCOBYBATHU Ta-
Kuii cmoci6 mespyuHo. TomMy nisa Bu3HaUeHHS IIJIOIIL
MHOTOKYTHMKA 3a3BUYall BUMIipIOIOTH JHINE IeAKi
MOB’sI3aHi 3 HUM BigpisKwm, a mMoTiM 0OUMCIIIOITDH ILIO-
my 3a BigmoBimHumu GopmynamMu. BuBegeHHS ITUX
(hopmysa I'PYHTYETBCA Ha BJIACTHUBOCTAX ILJIOIN, AKiI MU
3apa3 po3IJIAHEMO.

Ilepm 3a Bce 3a3HAUMMO, IO KOJHU OBa MHOTO-
KYTHUKY PiBHi, TO OJWHUIA BUMIipIOBaHHA ILJIOIII Ta ii
YaCTUHU YKJIAAAIOTHCA B KOXKHOMY 3 HUX OJHAKOBY KiJib-
KicTh pasiB, TOOTO Mae MicIle TaKa BJIACTUBICTb.

1. PiBHi MHOFOKYTHUKIN MatloTb PiBHI NOLLi.

Hauti, HEXall MHOTOKYTHUK CKJIAJAEThCA 3 OeKiJab-
KOX YaCTHMH — IHIMMX MHOTOKYTHUKIB, AKi HEe MamOThb
CITITBHUX BHYTPINIHIX TOUOK (pumc. 145). Ao mi ua-
CTMHM MaloTh miomii S,;, S,, S,, To IJ0Ia BCbOr0 MHO-
TOKYTHUKA JOpiBHIOE ix cymi: S =8, +8S,+S,;. ¥V npomy
MIOJIATAE APYTra BJIACTUBICTH ILJIOIII.

2. AKWO MHOFOKYTHUK CKMafeHUI i3 KiIbKOX MHOIOKYyT-
HMKIB, TO MOro njowa AOPIBHIOE CyMi MAOLY LMX MHOrO-
KYTHVKIB.

Tperss BJIACTUBICTH IJIOIN HOB’SA3aHA 3 OJUHUIICIO
iX BUMiploBaHHA.

3. Mnowa KBagpaTta 3i CTOPOHOIO, WO AOPIBHIOE OAMHULI
LOBXVHW, [OPIBHIOE OQUHULI NIIOLL.
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Tpu 110MiHO HaBeleHi BJIACTMBOCTI HABMBAIOTH AKCIO-
MaMu oLy,

Otxe, nnouwa MHOFOKYTHMKa — Le gofaTHa BeJIMYnHa,
UMCITOBE 3HAUYEHHA AKOI 3a[0BOJIbHAE aKCiOMM MOLL,.

I3 mporo, 30KpemMa, BUILIUBAE, II[0 KOMKHII MHOIO-

KYTHUK Ma€ MeBHY IIJIOIY, AKa OJHO3HAUHO BU3HAUAETE-
cd B 3aJJaHUX OJUHUISIX BUMipIOBaHHS.

O3HaueHHA a

[Bi irypu Ha3mBaloTbCA PIBHOBENNKIMY, AKLO BOHU Ma-
I0Tb PiBHI naoLwi.

OueBUAHO, IO 3a IEPIIOK AaKCiOMOI IIJIOLLM

Oynb-AKi aBa pPiBHI MHOTOKYTHHUKHN PiBHOBEJIHUKI. 6
OmHakx He OyIb-AKi ABa PiBHOBEJIMKI MHOTOKYTHUKN
pit : VI ABa D y
€ piBHUMMI.
SKIO po3TIAHYTH MBa PiBHI NPAMOKYTHI Tpu- b

KyTHUKH (puc. 146, a), To, mpuKJazaoyu ix piBHUMHU
CTOPOHAMM OAUWH J0 OJHOT'0, MOXKHA OTPUMATH PiBHO-
Oenpenuil TpuKyTHUK (puc. 146, 6), mapajesorpam
(puc. 146, 8), mpamMokyTHuk (puc. 146, 2) abo uo-
TUPUKYTHUK i3 MOIIapHO PiBHUMHU CyCifHiMU cTOpO- 0
HaMu — pgeabToin (puc. 146, 0). VYci mi ¢irypu pis-
HOCKJIaJeHl, TOOTO CKJAZeHi 3 OgHMX i THX caMux
MHOTOKYTHHUKIB.

3a Opyroio akKciomMoro IJoI] yci yTBOpeHi Ta-
KuM crmocoboM (irypm mMamTh piBHi mmomri. Orixe,
Oynb-AKi pPiBHOCKJIAJeHI MHOTOKYTHUKM PiBHOBEIHKI.
IlikaBo, 1m0 Mae Micie it oOepHeHe TBepIKeHHS (Teo-

pema Boabai — I'epBina): 0ynb-AKi 1Ba piBHOBEIUKI d

MHOTOKYTHUKY pPiBHOCKIa[eH] (HaBOAUMO Iiell (pakT

0e3 moBeIeHHs). Puc. 146. PiBHOCKIaMeH]
MHOTOKYTHUKN
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16.2. Maowia npsSAMOKYMHUKaA

Haitinpocrimmoio ¢irypoo 3 TOUKK 30py OOUMCIIEH-
Hs TJIOMIL € MPAMOKYTHUK.

Teopema (popmyna nnowyi NPAMOKYTHUKA)

Mnowa NpAMOKYTHMKa JOPIBHIOE AOOYTKY MOro CyCigHix
CTOPIH:

S = ab,
ae a i b — CcTopoHM NPAMOKYTHMKaA.

1| | | | | | HaBenemo mMipKyBaHHS, Ha AKUX I'PYHTYETHCS IO-
a BeleHHA I[iel Teopemu.

CrnouyaTKy HeOoO0XiHO POBTIAHYTU IPAMOKYTHUK

3i cropomamu 1 i a. OcKinrbKku y BifpisKy a omumHH-

I BUMIpDIOBaHHSA [NOBKUHU YKJIALaeThbCcAd a pPasiB, To
b B IIOMY NIPAMOKYTHUKY OAWHUILA BUMipIOBaHHA IIJIO-
mi (OMMHUYHUN KBajJpaT) YKJIaJaTUMEThCA TaKOX a
a pasiB (puc. 147, a), ToOTO IJOIIA I[HOTO MPAMOKYTHUKA
IOPiBHIOE a.
6 ¥V sarajgpbHOMY BUIAAKY IJA OIPAMOKYTHHKA 3i
CTOpOHAMHU a i b PO3MipKOBYEMO TaK: OCKiJIBKM Y Bim-
Puc. 147. ITo obr'pyH- PiBKy b OAMHMUIIA BUMiPIOBAHHSA JOBKMHU YKJIATA€ThCS
TyBaHHA (HOPMYIH b pasiB, TO IPAMOKYTHUK 3i cropoHamu 1 i a ykia-
ILIOIIi IPAMOKYT- IaTUMeThCd B JAaHOMY IPAMOKYTHUKY TaKoX b pa-
HHUKa

3iB (puc. 147, 6). Toxmi oguHUIA BUMipIOBAHHSA IIJIOIII
VKJAJAEThCA B JaHOMY IPAMOKYTHUKY ab pasis, TOOTO
ILTOIa IPAMOKYTHUKA HOPiBHIOE ab.

IloBHE moBemeHHA Iiel TeopemMu momaeTbcsa B Jlo-
matry 1.

Hacnigok (¢popmyna nnouii ksagpara)

MNnowa KBagpaTa AOPIBHIOE KBaapaTy NOro CTOPOHN:
S = a?,
e a — CTOpOHa KBafparTa.
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16.3. Mowa napaneno2pama

3a momoMoron (POpMYJH IJOI MTPAMOKYTHUKA
MOXKHA JoBecTy (OPMYJY ILIOIII AJA AOBIJIBHOrO Imapa-
JieJiorpaMma.

Teopema (popmyna nnowli napanenorpama)

MNnowa napanenorpama fopiBHIOE OOYTKY MOro CTOpO-
HWM Ha BUCOTY, MPOBEAEHY [0 L€l CTOPOHU:

S=ah,
A€ a — CTOpOHa napanenorpama, h, — nposeaeHa fo
Hel BucoTa.

JoBepeHHA

O Hexait ABCD — pamuii mapaJeJjorpam,
AKUN He € mpaMoKyTHuKoM (puc. 148). IIpoBememo itoro B C
Bucotu BH Ta CF i posenemo, mo S,,., =AD-BH.
YorupukyTauk ABCF € IpAMOKYTHOIO TPAIeIli€lo, IJo-
Iy AKO0I MOKHA OOUMCANTH JBOMA CIIOCO0aMu — SK CYy- A P; 5 o
My 1omd napajesaorpamMma ABCD i tpuxkytauxka DCF
a0o ax cymy mioml npaMokyTHuka HBCF i Tpuxkyr- Puc. 148. JTo moBeseH-
HuKa ABH @ S,pep =S,p0p +Sper = Syper +Sapr - TPU- Hsl (hOpPMyJIH ITOImIi
KYTHUKH ABH i DCF plBHl 3a I‘iHOTeHySOIO i KaTeToM napaJiejorpama
(AB=DC saK mpoTHJIe;KHi CTOPOHM mapaJiejorpama,
BH =CF gk Bigcraui MixK mapajeJbHUMHU IPAMUMN).
OTike, IIi TPUKYTHUKY MalOTh piBHI miormi. Tomi miormi
napaJiegorpama ABCD i npamorkytuuka HBCF Takox
piBHi, TOOTO S,., =BC-BH = AD-BH.

Teopemy mosemeno. M

3ajava
Mnowa napanenorpama JOPiBHIOE 36 CM?, @ JOBXKMHU Oro
BMCOT 3 cM i 4 cM. 3HaiaiTb NepuMeTp napanenorpama.
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Puc. 149

530.

531.

532.

533.

534.

U

Po3B’si3aHHsA
Hexan pgaHo napanenorpam i3 naowet S=36cm?
i BUcotamu h,= 3 am i h,= 4 cm (puc. 149). Ockinb-
W S
h) /b Kn S=a-h,=b-h,, T0 a:h—, T06TO a=36:3=12 (cm),
—a

ab :hi, T06TO b=36:4=9 (Ccm). OTXe, NepumeTp napasne-
b

norpama fopisHioe (12+9)-2=42 (cm).

Bipnosigb: 42 cm.

Posp’sazyroun HaBegeHy 3amauy, HeBAKKO IIOMITHUTHI
I[iKaBy 3aKOHOMIipHICTEL: UMM OiJIbIIIa CTOPOHA IIapaJjesio-
rpamMa, TUM MeHIIIA IpoBefieHa a0 Hei Bucora. [[o oO0r'pyH-
TYyBaHHA IIHOTO (haKTy MU MOBEpHEMOCH y § 18.

3anumaHHa i 3a0avi

YcHi BnpaBu

ILmomi 1BOX MHOTOKYTHUKIB piBHi. UM o3HauUae 1e, 110 caMi MHOTOKYT-
HUKK TAKOXK PiBHi?

[Ba mpAMOKYTHMKU MaioTh piBHI mepumerpu. Yum € BOHH pPiBHOBe-
JUKIMU?

Yepes cepelnHN ABOX IPOTHJIEKHUX CTOPIH IapaJjiejiorpaMa IpoBeIeHO
npsamy. B sxoMy BifHOINIEHHI BOHA TiJIMTH ILJIOINY IapaJjejorpama?

Busnaute, AKi 3 TOZaHUX TBEPKEHb IIPaBUJIbHI:

a) AKIIO JiaroHaJi ITBOX KBaJpaTiB PiBHI, TO IIi KBaApaTy PiBHOBEJIUKI;
0) 1Ba PiBHOBEJWKI TPAMOKYTHUKU PiBHi;

B) JBa PiBHOBEJWKI KBaapaTu PiBHi.

CropoHa KBajpaTa JOPiBHIOE MEHIIili CTOPOHI MPAMOKYTHUKA. SIka i3
nux ¢iryp mae Gigplry momry?
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535.

536.

537.

538.

539.

540.

541.

MpadiuHi BNpaBwm

Haxpeciits mapajenorpam, SKuii He € IPAMOKYTHHUKOM.

a) IIpoBexiTh i3 BEpINIMHM TYIIOTO KyTa MEHIITY BUCOTY IIapaJjesiorpaMa.
BuwmipatiTe 1110 BUCOTY i CTOPOHY, [0 SKOi BOHA IIPOBEAeHa, Ta O0UUCIITE
IJIOITY IapaJjeJjorpama.

6) Pospiskre mapasenorpam mo BucoTi. AAKi (irypu Bu orpumaiu?

B) Ilpukmanite orpuMaHi ¢Girypu ogHy [0 OZHOI Tak, 11100 YTBOPUBCS
MIPAMOKYTHUK. UM JOPiBHIOE IIJIOIIA IPAMOKYTHHKA ILIOIIi IapaJieso-
rpama?

Ha mamepi B KJIiTMHKY HaKpeCJiTh mapaJjiejiorpam.

a) IligpaxyiiTe mpuOIU3HY KiJbKiCTh KJIITMHOK, SKi MicTAThCS Bcepe-
nuHi napajgenorpaMa. OOUMCIIITEH IJIOITY OAHiel KJIITMHKYU i 3HAWUTITH
HaOJMKeHe 3HAUEHHSA ILJIOIII IIapaJiejiorpama.

0) IIpoBexiTs HeoOXimHI BUMipIOBAaHHSA Ta O0UMCIIITE ILJIOITY ITapaJiesio-
rpama 3a BigmoBimHoI0 (hopmysioro. IlopiBHANITE OTpUMAaHI pe3yabTaTH.

NMucbmoBsi Bnpaswm

PiBeHb A

Haxpecairs npamoxkyTauk ABCD i nobyayiite napanenorpam AB,C D,
PiBHOBEJNIMKUN JaHOMY NMPAMOKYTHUKY.

BupixkTe 3 mamepy mBa piBHiI piBHOOEZpeHI TPUKYTHUKU i CKJIATITH
3 HUX:

a) pomo;

0) mapaJiesiorpam, BiAMiHHU# Big pomoa.

IlopiBuatiTe myomIi cKaageHux Giryp.

3HangiTh Moy npaMokyTHuKa ABCD , aKIo:

a) AB=9 cm, BC=4 cwm;

0) AB:BC=5:7, P,,., =48 cm;

B) AD=12 cm, AC=13 cwm.

CTopoHU IPAMOKYTHHKA MOPiBHIOITL 9 cM i 25 cM. 3HAUAITH TepuMeTp
KBajJpara, piBHOBEJIUKOTO HJAHOMY IPSIMOKYTHUKY.

HiaronaJyb, KBajgpaTa AOPiBHIOE 1242 . 3HaNgiTh IOy KBajapaTa.
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542.
543.

544.

545.

546.

547.

548.

549.

550.

551.

Ilnoma kBaapara gopiBHIoE 32 cM?. 3HANAITL HOr0 mEepUMeETP.

Ilnoma opaMoKyTHNKA gopiBHIOE 128 cm?. S3HAUAITH CTOPOHU IIPSAMO-
KYTHHUKA, AKIIO OJHA 3 HUX yABiui Gisiblma 3a iHmry.

Y mapajejorpami 3i CTOPDOHOIO @, NIPOBEJEHOI0 [0 Hel BUCOTOWO £,
i momero S 3HAWMITH:

a) S, akmo a=10 cm, h, =6 cm;

0) a, akmo S=48 cm?, h, =4 cwm;

B) h,, akmo S=120 cm?, a=24 cm.

Hiaronays mapaJjesorpamMa I0piBHIOE 15 ¢M i mepmeHAMKYJIAPHA A0 HOTO

CTOPOHM. SHANIITH ILJIOIIY IIapajejorpama, SKII[O iHIIa HOro CTOPOHA
mopiBHioe 17 cm.

Croponu mapaJjejorpaMma gopiBHiOOTE 12 c¢cm i 16 cm. 3HaiigiTe #oro
BHMCOTH, SAKINO ILIOINA IapaJjejorpaMa gopiBHioe 96 cm2.

CropoHa mapaJiesiorpaMa i mpoBefieHa 10 Hei BHCOTA JOPiBHIOIOTH BifIIo-
BigHO 16 c™ i 9 cM. 3HAWAITH CTOPOHY KBaapara, PiBHOBEJINKOTO JaHOMY
rmapaJjesiorpamy.

PiBeHb b

YacTuny crinm, Axa mae (GopMy Ops-

MOKYTHUKA po3mipamu 2,25x1,8 M,

HeoOXximHo moKpuTHu KaxJaamu. CKiTbKu
ILJINTOK JJIS IILOTO 3HAJOOUTHCS, SIKIIIO
IILIUTKA Mae (GopmMy KBajpaTa 3i cTopo-
Hoo 15 cm?

BicekTpuca KyTa IpSMOKYTHMKA MiJIUTh HOr0 CTOPOHY Ha BiApisku
3aBHOBKKH 3 ¢M i 4 cM. SHAUAITH MJIOITY IPAMOKYTHHKA. CKiIbKuU
pO3B’sI3KiB Mae 3amaua?

CTOpoHU MPSAMOKYTHHKA BifHOCATHCA AK 5 : 12. S3HANAMITE IOy IIPs-
MOKYTHUKA, AKIIO H0Oro AiaroHaJb JopiBHIOE 26 cM.

SHAHIITL IOy IapaJiejorpama, AKIIO:

a) foro mepmMeTp AOpPiBHIOE 42 M, a JOBKHHU BHUCOT CTAHOBJIATL 6 cM
i8 cm;

0) fioro cTopoHa JOPiBHIOE 5 CM, a BHMCOTA, IPOBEJeHa 3 BEPIIUHU TY-
IIOT0 KyTa, MiJUTL iHIITY CTOPOHY Ha Bimpisku 3aBHOBKKU 4 ¢cM i 6 cMm;
B) itoro cToponu AopiBHIOIOTH 8 cM i 10 cM, a roctpuit KyT — 30°.
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552.

553.

554.

555.

556.

557.

558.

559.

560.

3HAUIITh IOy IapaJiejorpama, SKIIo:

a) Ioro miaroHaJb IePHeHANMKYISPHA IO CTOPOHH, a BUCOTA, ITPOBeaeHA
3 BEPIIUHU TYIIOTO KyTa, AJIUTH iHITY CTOPOHY HAa BiIPi3KU 3aBAOBKKU
4cmi9cem;

0) 1Or0 CTOPOHU IOPiBHIOIOTH 442 cm i 8 cM, a TocTpuil KyT — 45°
Ilnoma i mepuMerp pomba JOPiBHIOIOTE Bifmosigmo 24 cm? i 24 cm. 3Hai-
IiTh BHCOTY pomoa.

HiaromaJi pomba mopiBHIOIOTE 16 ¢cM i 30 cM. S3HATAITH IJIOITY YOTUPHU-
KYTHUKA, BePIINHAMU SAKOT0 € CePEeINHU CTOPiH IIhOTO poMOa.

Bucora pomba 3 Tynum Kytom 150° mopiBHIOE 5 cM. 3HAWAITH ILJIOITY
pomba.

Ha miaromaJi xBaapaTa sSK Ha CTOPOHi moOymoBaHO iHmIuit KBaapat. [lo-
BeliTh, 1110 HOro IJoIa BABiui Gijblla 3a ILJIONIIY ZaHOT'O KBajJpara.
Touka, II0 JEKUTHh HA JiaroHaJi KBajapara, BimmajeHa Bil JBOX iOTo
cropir Ha 180 cm i 2,2 M. 3HaligiTh IOy KBaapara.

PiseHb B

CropoHu mapaJjesorpaMa aopiBHIOIOTE 12 ¢cm i 16 cm, a ogHA 3 BUCOT —
15 cM. 3HAHAITH IOy mapaJieaorpama.

SHaWAITh IJIOITY IapaJjesiorpaMa, AKII0 HOro BUCOTU, IIPOBENeHi 3 of-
Hiel BepIuHM, NOPiBHIOIOTL 12 ¢cM i 16 cm, a KyT misk HumMu — 30°.
SHaAWITL IOMUIKY B «IOBEJEHHI» IeOMeTPHUUHOro coismy:

64 cm® = 65 cm”.

«[JoBegeHHA»

Po3pixkemo KBagpaTt 3i CTOPOHOI0 8 CM TaK, AK MoKa3aHo Ha puc. 150, a. MNepekna-
[atoun OTpYMaHi YaCTUHM B iHWOMY nopaaky (puc. 150, 6), OTPUMAEMO NPAMOKYTHUK
3i cTopoHamm 13 cm i 5 cm. KBagpaT i NpAMOKYTHUK € piBHOCKNageHMu, TobTo ma-
l0Tb OYTV PiBHOBENMKMMU. Afle OYEBMAHO, WO MOWA KBafgpaTa JOPIBHIOE 64 CM?,
a nnowa NPAMOKYTHUKa — 65 cm?, T06TO 64 cm? = 65 cm?.

3
A 5 D 8
E
3 5
5 5
C
a 6
Puc. 150
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561.

562.

<

172

563.

564.

Hiaronass pomba iTUTH HOTO BUCOTY, IPOBEJEHY 3 BEPIIWHU, HA Bif-
pisku 3aBmoB:KKK 13 cM i 5 cMm. SHaLITEL IOy pomoa.

3HaliiTs miIoImy poMba, AKIO HOTO BMCOTA i MEHINIA AiaroHaJb JOpPiB-
HIOIOTh Bigmosigzuo 12 cm i 13 cwMm.

MoBTOpeHHA nepep BMBYEHHAM § 17

TeopeTuyHnn matepian

e BiAcTaHb MiXK mapaJieIbHUMU ( 7 kaac, § 15 ]

IPAMUMU;
e Tpamerris. [ 8 xiac, § 5 ]
3apaui

V piBHOOiIUHil Tpamerii OiceKTpuca TYImOro KyTa mapaJjejbHa OiuHiit
cTopoHi. 3HANAITh KyTH Tpanerii. Ha AKi MHOTOKYTHUKY I1a OiceKTpuca
JIiIUTH TpaIeIiio?

Y mnapanenorpami ABCD piaromans BD e Bucorow, £A=45°,
AD =4 cwm. 3uaiigites miomnii TpukyTHukis ABC i BCD.



§17 nnowi mpukymHuka, poméa
I mpaneyii

171. NMaowa MpuKymHuka

Teopema (bopmyna nnowli TPUKYTHMKA)

Mnowa TPUKYTHMKA [OPIBHIOE MOMOBMHI [OOYT-
Ky MOro CTOPOHM Ha BUCOTY, NpoBefeHy [0 Ui€l

CTOPOHM:
1
S=—a-h,
2
Ae a — CTOpPOHa TPUKYTHWKa, h, — NpoBefeHa Ao Hel
BUCOTA.
JoBepeHHA
[0 Hexaii BH — Bucora tpukytauxa ABC B D

(puc. 151). Tosememo, 1m0 S, . = éAC-BH .

IIpoBememo uepes Bepmuuu B i C mpawmi, mapa-

L1\

JIeJIbHI CTOPOHAM TPUKYTHHKA, i MO3BHAUMMO TOUYKY IX A H €
nepetruny D . Takum uumHOM, MU «IO0yAyBaIU» TPU-

KytHuk ABC g0 mapainenorpama ABDC , y axomy Puc. 151. Jlo KoBefeH-
Bimpisok BH TaKOX € BHCOTOIO, IIPOBEAEHOIO IO CTO- HsA (POPMYJIU ILJIOIIL
pouu AC. TPUKYTHUKA

3a ¢opmyJon miomi mapaaexorpama S,p,.=
= AC-BH . Tpukytauku ABC i DCB piBHi 3a TphO-
ma cropoHamu (y Hux cropoHa BC cminsna, AB= DC
i AC=DB sK npoTUe:XHi CTOPOHU IIapaJjiejiorpama).
IIi TpukyTHUKM MaroTh piBHI miormri. Toxai miomia Tpu-
KyTHUKa ABC CTaHOBUTH IOJIOBUHY ILJIOIIi ITapaJjieio-

rpama ABDC, To06TO0 S5, :ésABDC :éAOBH , 110

# Tpeba Oyao gosectu. M
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Puc. 152. To obuuc-
JIEHHS IJI0INi pomba
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Hacnipok 1 (Teopema npo nnouy npAMOKYTHOro
TPUKYTHMKA)

Mnouwa NPSIMOKYTHOTO TPUKYTHVKA [JOPIBHIOE NOMOBUHI
[OOYTKY MOro KateTiB:

1
S=—ab,
2

Ae a i b — KateTy NPAMOKYTHOro TPUKYTHYKA.

CmopaBni, y IpAMOKYTHOMY TPUKYTHUKY BHCOTA,
IIpOBefieHa N0 KaTeTa, 36iraeTbcA 3 iHIITUM KaTeTOM.

Hacnigok 2 (treopema npo nnowy pom6a)

Mnowa pomba JOpiBHIOE NONOBUHI JOBYTKY oro fdia-
roHanem:

1
S=—dd,

pe d, i d, — piaroHani pomo6a.

CopaBgi, miaroHasi mijiarTh poMO HA YOTHPHU PiB-

. . 1 .1
Hi OIPAMOKYTHI TPUKYTHUKM 3 KareramMu —d, i —d,
2 2

(puc. 152). Kopucryounch momepeaHiM HacaigxoMm,
MaeMo:

1 1 1
S=4.-——d,-—d,=—d.d,.
2 1 2= 5 %%

1

2 2
Hacnigok 3 (reopema npo nnoiyy piBHOCTOPOHHLOFO
TPUKYTHMKA)

Mnowa piBHOCTOPOHHbLOITO TPUKYTHUKA 3i CTO-
POHOIO a OBUYMCNIOETHCA 3a POpPMYIIOLO:
2
a“~\3
S = .
4

O6r'pyHuTyiiTe 1€l HACIIIOK CAMOCTIiIiHO.



§ 17. Mnouwi TPpUKyTHWKa, pomba i Tpanewji

OnopHa 3anaua ﬂ

MegiaHa JinnTb TPUKYTHUK Ha fiBa PIBHOBENKI TPUKYT- B
HuKK. JoBeniTb.

Po3B'A3aHHA
Hexan BM — mepiaHa TpukyTHuka ABC (puc. 153). Nposepe- A c
Mo BucoTy BH TpukyTHuka ABC. Lleir Bigpisok 6yne BogHouac M H
BMCOTO TPUKYTHUKa ABM, npoBefeHoto o cTOpoHu AM, i Bu-
cototo TpukyTHUKa MBC, nposegeHoto o ctopoHn MC. Bpaxo- Puc. 153

Byloun piBHICTb BigpiskiB AM i MC, maemo:
Sy =~ AM-BH = MC-BH =S5,,5. .
2 2

Ils 3agaua mMae ikaBi ysarajJbHEHHS:

1)  4KIIMo BUCOTH JBOX TPUKYTHUKIB PiBHi, TO BimgHO-
IIeHHA ILJION] TPUKYTHUKIB MOPiBHIOE BiJHOIIIEH-
HIO IX OCHOB;

2)  SAKIIO OCHOBU JIBOX TPUKYTHHKIB PiBHi, TO BigHO-
MIeHHA ILJIONT TPUKYTHUKIB MOPiBHIOE BiJHOIIIEH-
HIO 1X BHCOT.

HoBemiTs 11i TBEPAKEHHA CaMOCTiiHO.

17.2. Nhowa mpaneuy,ii

YacTo a1 00UMCIECHHS ILJIOIIi IIEBHOI'O MHOIO-
KYTHHKAa H0oro po3bMBaiOTh Ha AeKiJbKa TPUKYTHUKIB
i BHAXOAATH NMIYKAHY ILJIOIIY AK CyMY ILIOII ITUX TPU-
kyTHukiB. CaMe TaKuil migxig MosKHA 3aCTOCYBATH IJIs
BUBEIEeHHS (DOPMYJIU ILJIOIII Tparerrii.

Teopema (dopmyna nnowli Tpaneii)

Mnowa Tpanewii fopiBHIOE fOOYTKY MiBCYMM Ti OCHOB Ha

BUCOTY:

a+b
2

Je a i b — ocHoBM Tpaneuil, i, — BUCOTa TpaneLwil.

S =

h,
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Puc. 154. lo noBeneH-
HA GOPMYJIH ILJIOITL
Tpamnerii
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JoBepneHHsA

O Hexant mano Ttpamemniio ABCD 3 ocHoBa-
vmu AD i BC Ta Bucororo h. lliaromanpr AC pinuts ii
Ha nBa TpukyTHUKU ABC i ACD (puc. 154). Ilposene-
Mo Bucotu AH i CF mux TpukyTHukKiB. O0unBi BoHUI
€ BHCOTaMU Tparmelrii, To6To gopiBH00TE . Maemo:

Suscn = Saco +Supe = AD-h+~BC-h=

AD + BC +b
= h="""h.

2 2

Teopemy nosegeno. M
Hacnigok

Mnowa Tpaneuii JOpiBHIOE AOOYTKY cepeaHbOi MiHiT Ha
BUCOTY.

17.3. P03B’A3yBAHHA 3a0au
HA 064YUCAEHHS] now,

Posp’asyBanusa s3amgau Ha OOUMCIEHHS IIJIOI
MHOTOKYTHHKIB Hal4acTiine 3BOAUTLCA OO IIOIIYKY
BeJUUYUH OKPEeMHUX €JeMEeHTIiB Po3TIaayBaHuX (Qiryp
i momasbIIOr0 3aCTOCYBAaHHSA BiAHMOBiZHUX (OpMYJI
TLJIOIII.

Y 6ararnox sajauax IOPSAJ] i3 CyTO reOMeTpUYHU-
MU TIpuiloMaMu PO3B’sI3yBaHHS (IOZATKOBI mo0OymoBH,
3aCTOCYBaHHSA PiBHOCTI ()iryp TOIMO) BUKOPUCTOBYIOTH-
ca 1 metogu aaredpu (CKJIaZaHHA PiBHAHL a00 CHCTEM
pPiBHAHB HA OCHOBI METPUUHUX CIIiBBiHOIIIEHDL MiXK eje-
MeHTaMu (Qirypn).

Y xoai pos3B’sa3yBaHHsS 0COOJUBY yBary CJiJ 3Bep-
TaTH Ha Te, YN ONHO3HAYHO AAaHi 3aJadui BU3HAYAIOTH
B3aEMHE PO3MillleHHSA eJeMeHTiB (Qirypu.



§ 17. Mnouwi TpuKyTHWKa, pomba i Tpaneuii

3ajava
3Hangite nnowy Tpaneuii, Y AKiA ofHa 3 OCHOB [Jo-
piBHIOE 24 cM, BMcoTa 12 cMm, a 6iuHi cTopoHu 13 cm i 20 cm.

Po3B’'A3aHHA

Hexan BH i CF — BrncoTu faHoi TpaneLii, NpoBefeHi 3 KiHLiB
ocHoBK BC po iHwoi ocHoBu. Hexan BC = 24 cm, BH=CF =
=12 cm. HannpocTiwe pobyanysatu Tpaneuito ABCD Tak, Wwo6
Toukn H i F nexann Ha ocHoBi AD. Ane uein BapiaHT — nuwe
OfVH i3 MOXNMBWX, a»Ke YMOBa 3afiayi He BKa3ye, UM Hane-
xatb Toukmn H i F Bigpi3ky AD. OcKinbKy 3 TOUKM No3a AaHO
NPAMOI0 MOXHa MPOBECTW [0 i€l NpAMOI ABi PiBHI noxuni 3a-
[aHOI JOBXUHU, TO KOXHY 3 BiYHUX CTOPIH TpaneLii MoXHa no-
6ynysatu aBoma cnocobamu (puc. 155, a-2): AB=A,B=13 cm,
CD=CD,=20 cm. OTxe, paHy Tpanewito 3a yMOBOIO 3afavi
MOXHa nobyayBaTh YoTMPMa PisHUMK crocobamu.

3a nobynoBo YOTUPUKYTHUK HBCF € NpAMOKYTHUKOM,
3Bigku HF =BC =24 cm.

[Nani po3rnaHemMo 4oTMpKU BUMAAKMU.

1) Ona tpaneuii ABCD (puc. 155, a): 3 TpukyTHWKa ABH 3a Teo-
pemoto lMiparopa AH =5 cm, aHanoriyHo 3 TpukyTHUKa DCF
Maemo: DF =16 cm; toai AD =AH +HF +FD =45 cm,

S :242;45-12 — 414 (cw)

2) Ana tpaneuii A,BCD (puc. 155, 6): 3 TPUKYTHMKa A.BH

3a Teopemoio [iparopa A,H=5 cM, aHanoriyHO 3 TPUKYTHMKa

DCF maemo: DF =16 om; Topi A\ D=HF+FD—-AH=35 cm,

24 +35
Suacp = % 12=354 (cw).

3) Ana Ttpaneuii ABCD, (pwuc. 155, 8): 3 TPUKYTHUKA ABH
3a Teopemoto lMidaropa AH =5 cM, aHaNoOrYHO 3 TPUKYTHU-
kKa D,CF maemo: DF=16 cm; toni AD=AH+HF-DF=

24+13
—13 M, Sasco =+-12=222 (cmd).

J

B C
] ]
A H F D
a
B C

[ ] ]
HA, F D
6
B C

/7 |1
AH D F

1
8

Puc. 155. luB. TakOX
c. 178
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2

u n
HA D, F

Puc. 155. 3akinuenHs

B 10 C

15

[

20

A x H 10 F25—xD

Puc. 156
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4) Nna tpaneuii ABCD, (puc. 155, 2): 3 TpukyTHuka ABH
3a Teopemoto [Miparopa AH =5 cMm, aHanoriyHo 3 TPUKYTHKKa
D,CF maemo: D,F =16 cm; topi AD,=HF-AH-DF=3 cm,
T06TO TOukM H, A, B,, F po3milleHi Ha npAmiii y BKazaHOMY
NnopAaKY.

24+3
Sy = 12=162 (cm?).
2

Bignosigb: 414 cm? abo 354 cm?, abo 222 cm?, abo 162 cm?.

IIlotiHo po3riAHyTa 3aJaua HAOUHO AEMOHCTPYE
OIHY 3 IPUUYNH, i3 AKUX Yy MIPOIleci PO3B’A3yBAHHSA I'e0-
MEeTPHUYHOI 3a7aui MOKe BUHUKATH 0araToBapiaHTHICTb.
AJje HaBiTH KO0 TakKoi cuTyallii He BUHUKAE, B3AEM-
He PO3MillleHHS eJeMeHTiB (iryp morpedye oOTpyH-
TYBaHHA.

3agava
OcHoBu Tpaneuii popiBHiotTe 10 cm i 35 cm,
a 6iuHi cTopoHn — 15 cm i 20 cm. 3HangiTe naowy Tpanedii.

Ilepir 3a Bce 3a3HAUMMO, IO PO3B’I3YBAHHSA JAHOL
3ajaui paKTUYHO 3BOJUTHC 10 3HAXOAKEHHA BUCOTH TPAa-
mertii. Omxe, Hexalt mano tpamneriio ABCD, AD|| BC,
AB=15 cm, BC=10 cm, CD=20 cm, AD =35 cm.

IIpupoguo O6ysio 6 mpoBecTH, AK y IOIEepPenHii 3a-
naui, Bucotu BH i CF (puc. 156) i cknacTu piBHAH-
Ha Ha migcraBi Teopemu Ilidparopa, 3acTocoBaHOil m0
TpukyTHUKIB ABH i DCF : 15° —x* =20° —(25—x)".
Taxe po3B’sI3aHHA AO3BOJUTH OTPUMATU IPABUJILHY
BiAmoOBigb, ane He Oyme MOBHUM, alsKe HaJeXKHICTDH
Touok H i F Bigpisky AD Tpeba oOT'pyHTOBYBATH.
Cropo0OyiiTe 3poduTu 1e caMocTiiiHo. Posrisamemo mika-
BUII cmocib po3B’A3aHHA JaHOI 3agaui i3 3acTocyBaH-
HAM iHIIIOI JOZATKOBOI IOOYIOBHU.



§ 17. Mnouwi TpuKyTHWKa, pomba i Tpaneuii

Po3B'A3aHHA &

Mposegemo yepes BepwuHy C npamy CE, napanenbHy AB
(puc. 157). Ockinbku 3a nobygosoto ABCE — napanenorpam,
10 CE=AB=15 cm, AE=BC=10 <m, otxe, ED=35-10=

=25 (cm). GtopoHm TprKyTHMKa ECD nponopuiniHi uncnam 3, 4, B 10 ¢
5, 0TXe, 3a TeopeMoto, obepHeHow Ao Teopemu [Midaropa, BiH 15/ 15 0
ab
€ NPAMOKYTHUM 3 rinoTeHy3oto ED. 3a dopmynoto h=— 3Ha-
PAMOKY y $opwy C AT0E 25 D
XOOMMO BUCOTY LbOro TPUKYTHUKA, fika BOGHOYAC € BUCOTOW -
nc. 157

15-20 10+35
Tpaneuii: h= =12(cm). OTxe, S= *
25

-12=270 (cm?).

Bignosiab: 270 cm2,

fAx O6aummo, et cmoci6b HabaraTo palioHaJbHi-
IInii, 30KpeMa 3 TOUKM 30py 00umcieHb. Po3risHeMo Iie
ONHY 3ajJauy, IJsd PO3B’sI3aHHS SIKOI BUKOPUCTOBYETHCS

IomaTKoBa mobOymoBa.
3ajava &

HiaroHani Tpaneuii gopiBHiotoTb 30 cm i 40 cm i nepe-
TUHAIOTbCA Nig NPAMUM KyTOM. 3HaMAiTb maowy Tpanedii.

CrmpobyeMo po3B’si3aT 1[I0 3aaUy CYTO reOMeTPUd-
HuME MeTogaMu. OCHOBHA CKJIAIHICTD IIOJIATAE B TOMY,
110 JaHi BiApisKW He € CTOPOHAMHU OJHOT'O TPUKYTHUKA.

Crpo0OyemMo «BUIPABUTU» II0 CUTYAIlilo. &
B C

Po3B'A3aHHsA
Hexait paHo Tpaneuito ABCD, y skin AD||BC, AC LBD, : —

AC =30 cm, BD =40 cm. 4 D
Mposegemo uepes BepwuHy C npamy CF, napanenbHy fia-
roHani BD (pwc. 158). 3po3ymino, wo 3a nobynosoto Kyt ACF Puc. 158
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565.

566.

567.

568.

560.

ﬂ 6yne npamum, T06T0 TPUKYTHUK ACF MpAMOKYTHWIA i3 rino-
TeHy3oto AF. 3 iHworo 60Ky, DBCF — napanenorpam, 3Bigku
DF =BC, CF=BD =40 cm.
3BepHeMo yBary Ha Te, wo TpukyTHuku ABC i DCF
piBHOBenuki, ockinbkm DF=BC, a BucoTu, nposepge-
Hi 0O UMX CTOpPiH, € BUcOTamn Tpaneuii. Taknm YMHOM,
Snsco =Saco + Sasc = Saco T Soce = Sacr 1 T06TO WwykaHa niowa
Tpanewii JOpiBHIOE MAoLi TpuKyTHMKa ACF, fka JOPIiBHIOE MiB-

394 _ 600 (cm2).

BOOYTKy oro KateTiB: S =

Binnogiab: 600 cm?,

3anumaHHa i 3a0avi

YcHi Bnpasu

ILnoma Tpurkyrauka ABC popiBaioe S. YoMy mopiBHIOE IIJIOINA ITapaJie-
gorpama ABCD, Tpu BepIINHU KO0 30iraloThCsA 3 BEPIITMHAMU JAHOT'O
TPUKYTHUKA?

3a K010 (DOPMYJIOIO JOIiIbHO OOUMCIIOBATY ILJIONTY IIPAMOKYTHOTO TPU-
KYTHUKA, AKIIO Bimomi:

a) TOB/KUWHMU TiIOTEHY3U i IpOBedeHO0l 10 Hel BUCOTH;

0) IOB/KUHU IBOX KaTeTiB?

JBa piBHOBeJMKI TPUKYTHUKY MAaOTh PiBHI BucoTu. Um o3Hauae 1€, 1110
OCHOBU IIMX TPUKYTHUKIB TAKOXK PiBHi?

[Bi piBHOBesmKi Tparmenii MamTH
piBHi Bucotu. Yu osHauae Iie, IO
OCHOBU IMX Tpaleniil TaKOoK Bin-
ToBiHO piBHI?

Yu MosKke miaroHaJib Tpamerii mi-
JuTu i1 Ha ABa PiBHOBEJIUKI Tpu-
KyTHuUKU? BignoBigs o6rpyHTyiiTe.




§ 17. Mnouwli TpWKyTHWKa, pomba i Tpanewji

MpadiuHi BNpaBwm

570. HaxpecJiThb rOCTPOKYTHUII TPUKYTHHUK i IPOBELITH V¥ HbOMY BHCOTY.
IIpoBeniTh HeoOXimHI BUMipIOBaHHSA Ta OOUMCIITD:
a) IIOIIY IThOTO TPUKYTHUKA;
0) oIl TPMKYTHUKIB, HA AKi el TPUKYTHUK IiJIUTHCSA BHUCOTOIO.

571. Haxpeciairs Tpamnerrito i mpoBeziTs y Hi#t giaronanab. IIpoBeniTs HeoOXia-
Hi BUMipIOBaHHS Ta O0YMCIIITH:
a) oIy Iiel Tpamerii;
0) IOl TPMKYTHUKIB, HA AKi Ig Tpamelis AiIuUThCA AiaroHAJLIIO.

ha MucbmoBi BnpaBn

PiBeHb A
572. 3a manumu puc. 159 smaiigite mmomly Tpuxkytauka ABC.
A
B
B 8
4 10 ¢ B 6 ¢ 4 1 ¢
a 6 8

Puc. 159

573. 3HaimiTh ILJIOILY:
a) piBHOOEIPEHOro TPUKYTHUKA 3 0cHOBOIO 10 cM i 6iuHOI0 cTOpOHOMO 13 CM;
6) Tpurkytauka ABC,y skomy AB=17 cwm, a Bucotra BH giauTh CTO-
pouy AC Ha Bigpisku AH =8 cm i HC =2 cwm.

574. 3HaimiTh ILIOIIY:
a) IPAMOKYTHOI'O TPUKYTHHKA 3 rimoTenysorn 20 c¢cM i karetom 12 cwm;
6) roctpokyTHoro TpukytHuka ABC 3 Bucotoio AH =4 cM, AKIIO
BH =2 cm, £C =45°

575. Ilmomia TpuKyTHHKA AopiBHIOE 150 cm?. SHAMAITL MepUMeTp TPUKYTHU-
Ka, AKIIO0 HOro BUCOTU HOPiBHIOIOTH 15 cm, 12 cm i 20 cwm.
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576.

577.

578.

579.
580.

581.

582.

583.

584.

585.

586.

3HaNiTh TiNOTEeHY3y IPAMOKYTHOTO TPUKYTHUKA, AKIIO HOTO ILJIOIIA
nopisaioe 20 cm?, a BucoTa, IPOBeIEHA 3 BEPIIUHU MIPAMOr0o KyTa, —
4 cwm.

Ha puc. 160, ¢ mano oguHUYHNNA KBajpaT. SHAWIITH MJIOIIY 3aIllTPU-
xX0BaHOI (irypu.

Ha puc. 160, 6 nano omMHWUYHUE KBaapaT. SHAUAITH IJIOITY 3aIITPUX0-
BaHoOl (hirypu.

Puc. 160

3HaUIITH IOy poM0ba, JiaroHasi SKOro MOpiBHIOITL 8 M i 20 M.
3uaigiTs, giaromasi pomoba, SKIO OAHA 3 HUX yABiui Oisbla 3a Opyry,
a 1oma pomba gopisHoe 64 cv?.

Touka D — cepenuna Bucotu BH TtpukytHuka ABC. [loBenirs, 110
miaoma TPUKyTHUKA ADC CTaHOBUTH IOJIOBUHY IJIOIII TPUKYTHU-
xa ABC.

Hiaronasi napasnenorpama ABCD mnepermHaioThesa B Tourni O. JloBe-
IiTh, mio TpukyTHUKU AOB i AOD piBHOBeJHUKI.

SHAUTITEH IOy TpaIelii, SKImo:

a) ii ocHoBu mopiBHIOIOTL 4 ¢M i 10 ¢cM, a BucoTa 6 cm;

0) Bucora Tpamerii Ta ii cepegHa JiHiA TOPiBHIOIOTH 8 CM.

OcHoBu piBHOOIUHOI Tpamerii mopiBHIOIOTE 8 cM i 16 cM, a rocTpi Ky-
™1 45°, 3HAWAITh IOy TpameIii.

OcHOBU IIPAMOKYTHOI Tparerii gopiBuo00Ts 6 ¢cM i 10 cMm, a Ginbia Giu-
Ha CTOpOHA — 5 cM. 3HAUIITH MJIOIY Tparerrii.

PiBeHb b

SHAWLITL ILIOILY:

a) tpuxkytauka ABC 3 Bucoroio BH , axkmo AB=13 cm, BC =15 cw,
BH =12 cMm, a Touka H nexurh Ha Bigpisky AC;
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587.

588.

589.

590.

591.

592.
593.

594.

595.

596.

0) TPSAMOKYTHOTO TPUKYTHUKA, TiIIOTEHY3a AKOTO MiJUTHCA BIUCOTOIO Ha
BiZpisku 3aBHOBKKN 9 cM i 4 cwm;

B) PiBHOCTOPOHHBOTO TPUKYTHUKA 3 BUCOTOIO 2\/§ CM.

SHaWITL IIOILY:

a) piBHOOEAPEHOro TPUKYTHUKA 3 mepumerpoM 16 cM i BuCOTOIO 3aB-
JOBXKKHU 4 CM, IIPOBEJIEHOIO 10 OCHOBY;

0) IPSIMOKYTHOTO TPUKYTHHKA 3 rimoTeHyson 20 c¢cM i BigHoIIeHHAM
KareTiB 3 : 4.

BicekTpuca npAMOKYTHOTO TPUKYTHUKA TIJUTH TiIIOTeHY3y Ha BiApi3Ku
3aBAoBXKKHK 15 cm i 20 cm. SHAHLITH IJIOIY TPUKYTHHUKA.

Ha puc. 161 mioma sadgapboBaHOro TPUKYTHUKA JOPiBHIOE S. 3a JaHU-
MU PUCYHKA IMojaiTe uepes S IJIOITY 3aIITPUXOBaHOI (irypu.

Ha puc. 162 moomra 3adgpapO00BaHOTO TPUKYTHUKA MOPiBHIOE S. 3a maHU-
MU PHUCYHKA IMoaiiTe uepes S IJIOITY 3aIlITPUXOBAaHOI (irypu.

[
77—

Puc. 161 Puc. 162

Ilmoma pombGa mopiBHIOE 24 cM?, a ofHa 3 ioro giaromajeiri — 8 cM.
SHaligiTL mepuMeTp pomoa.

3HalaiTh miomnry pomba 3 mepumerpoM 24 c¢Mm i Tynum KyTom 150°.
HoBeniTe, 1110 MegiaHU TPUKYTHUKA, MEPETUHAIYNUCH, MiJIATh TAaHUN
TPUKYTHUK HA ITiCTh PiBHOBEJIMKUX TPUKYTHUKIB.

Yepes Bepimnay A TpurkyTHuUKAa ABC mpoBemeHO IPAMY, MapayiebHY
cropori BC. [loBexiTh, 110 BCi TPUKYTHUKY 3 0CHOBOIO BC i BepIIMHOIO
Ha JaHiil npAMill piBHOBeJIUKI.

HoBeniTek, 1110 giaroHasi AijgATh IapaJjiesiorpaM Ha YOTHPU PiBHOBEJNWKi
TPUKYTHUKH.

SHAWAITL IIOILY:

a) piBHOOiuHOI Tpamerrii 3 ocHoBamu 15 cm i 39 cm, y Akiit giaroman
MePHeHANKYISpPHA 10 OiUHOI CTOPOHU;

0) mpAMOKyTHOI Tpamelrii 3 OiuauMu croponamu 12 cm i 13 cm, miaro-
HaJIb AKOI € 0iCeKTPHCOI0 TOCTPOro KyTa.
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597.

598.
599.
600.

601.

602.

603.

604.

605.

3HaiiaiTh mIony piBHOGIUHOI Tpameltii 3 ocHoBamu 14 cm i 50 cm Ta mia-
roraJtio 40 cMm.

PiBeHb B

IToGynyiiTe TPUKYTHUK, PiBHOBEJIUKUN AaHill Tpamerrii.

IloOynyiiTe mapaJjeaorpaM, PiBHOBEJIUKUN TaHOMY TPUKYTHUKY.
I101112 OITYKJIOTO YOTUPUKYTHUKA 3 TIEPIEHIUKYJIAPHUMHY AiaroHAJIAMU
JIOPiBHIOE TOJIOBUHI HOOYTKY miaroHaJeii. [[oBemiTh.

Yepes Bepmiuny A mapasesorpama ABCD npoBeniTh aBi nmpawmi, Axi
IiJIATH ImMapaJjieJiorpaM Ha TPU PiBHOBEJNUWKI YaCTUHU.

Y tpuxkytHUKy ABC w™mepianu AA,, BB, i CC| nepeTuHaIOTbCA B TOU-
i O. Busnaure, AKy yacTuHy ILTOII TpuKyTHUKa ABC ckianmae:

a) mroma Tpukytauka AOC;

0) mnoma vorupukytHUKa BA OC,.

3a ganumu puc. 163 sHAHMITEH ILIOILY:

a) samrpuxoBaHoi (Qirypu (puc. 163, a), aximo ABCD — mapaueo-
rpam;

0) tpukytHuka ABC (puc. 163, 6).

Q
(@)

Puc. 163

3HalmiTL IIOIYy pPiBHOOIUHOI Tparmerrii 3 6iuHolo cropoHo 10 cMm, omwu-
caHOI HABKOJIO KoJa 3 pamaiycom 4 cM.

Biuni croponu i BucoTa Tpamerii mopiBHIOIOTH BigmosigzHo 25 cM, 30 cm

i 24 cm. 3maiigiTe miomly Tpamelii, akimo GiceKTpucu i Tymmx KyTiB
TIepeTUHAIOTLCSI Ha OLJbIiil OCHOBI.



§ 17. Mnouwli TpWKyTHWKa, pomba i Tpanewji

&

606.

607.

MoBTOpeHHA nepen BUBYEHHAM §18

TeopeTuyHnin matepian

e cepelHd JiHiA TPUKYTHUKA; [ 8 xuac, § 6, m. 6.2 j
e ToniOHiCTh TPUKYTHUKIB. [ 8 riac, § 10, 11]
3apaui

Touxku D, E,F — cepenunu cropin AB, BC i AC tpukyruuka ABC
BigmoBigHo. KopucTyiounch piBHICTIO TPUKYTHUKIB, HOBEHITH, IO ILIO-
ma TpukyTEuKka DBE cKiagae Tpetuny moiri Tpamerii ADEC.

Y Tpamenii ABCD ocuoBu BC i AD popiBHIOIOTH 2 ¢cM i 8 cm Bifmo-

BimzHo. [liaromayi Tpamerii mepeTmHaioTheA B Touri O. 3HaWAITL Bin-
HOIIIeHHS:

B) BiApiskiB, Ha aAKi Touka O OiJUTH BUCOTY TpaIlelrii;

r) mront TpukyTHUKiB BOC i AOD (BUCJIOBITH MPUITYIIIEHHS).
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§18

Punc. 164. Ilo moBemeH-
HA TeopeMu IIPO Bin-
HOIIIEHHS IIJIOII ITOfi0-
HUX TPUKYTHUKIB

Puc. 165

186

3aCMocCyBaHHA naowj

18.1. BiOHOWIeHHA naow, nodibHUx
MPUKYMHUKIB

Teopema (Npo BigHOLWIEHHSA NOLW, NOAIGHMX
TPUKYTHUKIB)

BigHOWeHHA nnow, NoAibHMX TPUKYTHUKIB JOPIBHIOE
KBagpaty KoedilieHTa nofibHoOCTi.

[JoBeneHHA
U Hexait AABC~AA B,C, 3 koepiniearom k&,
BC AC S
TO6TO = = = k. IloBegeMo, mo —2EC— = k?,
A1B1 B1C1 AICI A B,C;

IIpoBeneMo B maHUX TPUKYTHUKaAx Bucotu BH
i B/H, (puc. 164). IIpamoxkyTHi TpukyTHukun ABH
i A B H, noxi6ni, ockineku LA=/A,. lle o3Hauae,
BH AB
mo ——=——=F, Tobro BH =EkB H,. Bpaxopyioun,
BlHl AlBl
mo AC =EA,C,, maemo:
S,sc _ 0,5AC-BH _ 0,5-kAC,-kBH, _
Sunc, 0.5AC, BH, 0,5A,C,-BH,

.l

3agaua
CepepHA niHiA BIATUHAE Bif AaHOTO TPUKYTHUKA TPUKYTHUK
i3 nnoweto 8 cm?. 3HalAiTb NIOLWY AAHOTO TPUKYTHUKA.

Po3B'azaHHA
Hexan A,C, — cepepHsa niHia TpuKyTHUKa ABC, napa-
nenbHa ctopoHi AC (puc. 165), S, =8 cm” TpukyTHukn ABC
i A,BC, nopibHi 3a ABOMa CTOPOHaMW i KyTOM MiX HVMK, Npu-
AB BC AC

yomy —=——=—-—=2,
AB BC, AC,

1 1



§ 18. 3actocyBaHHs nnowy

. S
Topi 3a poBepeHol Teopemot 42 —4, 10670
S
ABC,

=4.8=32 (cw?).

Sasc :4SA]BC1 ) 3BIAKN S,

Bignosigb: 32 cm?.

CamocTiiiHo 3po06iTh BHMCHOBOK IIPO BiJHOIIEHHSA
oty (iryp, Ha AKi TiJIUTh TPUKYTHUK CEPeIHSA JiHid.

18.2. Memod naowj

IlouarTa miorri Ta dopmynu ii oOumcIeHHI MO-
JKYTh 3aCTOCOBYBATHCA HAaBiTh y THX 3ajadax, B yMO-
Bax SAKUX IPO ILJIOITY He HAeThcA. Po3riigHEeMO TaKui

OpUKJIaL. ﬂ
3ajava

CropoHun napanenorpama JoOpiBHIOWTb 16 cm i 12 cm. Bu-
COTa napanenorpama, npoeefeHa Jo 6inbluoi CTOPOHW, JOpPiB-
HI0€ 3 cM. 3HaMAiTb BUCOTY, NPOBEAEHY [0 MEHLLOI CTOPOHN.

Po3B'A3aHHA
Hexam paHo napanenorpam 3i ctopoHamu a=16 cm

i b=12 cm, po AKMx nposeaeHo BUCOTM h =3 cm i h,, po- i
BXUHY AKOT HeoOXigHO 3HalTK (puc. 166). 3a dopmynoto oL h, /b
. S -h
napanenorpama S=a-h =b-h,, 38igkn hb:Z: ? b“ . VARSI S
16-3
Taknum umHom, h,=——=4 (cm). Puc. 166

12

Bignogigb: 4 cm.

Y xomi posB’ssyBaHHsA Iiel samaui mjoIa mapa-
JejorpaMa BH3HauaJacs ABOMa Pi3HUMHU cIocobaMu.
OckiJbKU IIJIOIa MHOTOKYTHHKA He3aJIe;KHO Bij CIIo-
co0y ii oOumcIeHHs BU3HAYAETHCA OAHO3HAUHO, TO OTPHU-
MaHi BUpasu IPUPiBHIOBAJINCS, 3aBAAKN YOMY BJAJIOCS

187



Po3gin lll. MHorokyTHMKM. MNOLLi MHOFOKYTHMKIB

188

Puc. 167

TOB’A3aTH BiZloMi BeJIMUMHHU i3 IIyKaHow. Takuii MeTof,
3aCHOBAHUI HA BUKOPHCTAHHI ILJIOMIi AK JOIIOMiKHOI Be-
JIMYMHY, HA3UBAETHCSI METOJOM JOIOMIMKHOI 1101, ab0
IIPOCTO METOJOM ILJIOIIT.

3asHauuMoO, 10 3 ((opmMyJs mnJomii mapa-
Jemorpama S=a-h,=b-h, 1 miomi TPUKYTHHKA

1 1 1
S=—a-h,= Eb-hb = Ec-hc BUILINBA€E Ba)KJNUBe TBep-

IKEHHS: Yy mapaJjesorpami (TpUKyTHUKY) OiIbIIO0 € BU-
coTa, MPOBeJeHA O MEHIIIOI CTOPOHU, MEHIIIO0 — BUICO-
Ta, IpoBejieHa 10 OiJBIIOI CTOPOHU.

Meton mJOI] BUKOPUCTOBYEThCA AK Yy 3amadax Ha
00UMCIeHHA, TaK 1 AJId TOBEIEeHHS TBEPIKEHb.

3apgava
Cyma BiicTaHewn Bif TOUKM, B3ATOI BCepefyHi PiBHOCTOPOH-
HbOro TPUKYTHUKA, A0 NOr0 CTOPIH He 3anexuTb Bif BUOOpPY
TOUKM | AOPIBHIOE BUCOTI TPUKYTHMKA. [loBeRiTb.

Po3B'A3aHHA
Hexan Touka M nexxuTb ycepeamnHi piBHOCTOPOHHbOTO TPU-
KyTHUKa ABC 3i ctopoHoto a, MD, ME i MF — BigcTaHi Big faHoi
TOUKM RO CTOPIH TPUKyTHMKA (puc. 167). Cnonyunmo Touky M
3 BeplIMHaMK TpUKYTHUKA. lNnowa TpukyTHUKa ABC fopiBHIOE
cymi nnowy TpukyTHukie AMB, BMCi AMC, y akux Bigpiskn MD,
ME i MF € Bucotamun. Maemo:

la-h:la-MD+la-ME+la-MF:
2 2 2 2

=L a(MD + ME + MF).
2
3sigc MD + ME + MF =h, T06TO cyma po3rnagyBaHUX
BifCTaHen JOPIBHIOE BUCOTI TPUKYTHMKA i HE 3aNeXnTb Bif BU-
60py TOoUKM M.



§ 18. 3actocyBaHHs nnowy

Icaytors immi goBemenns Teopemu Iliharopa.

IcTopruHo BUHUKHEHHA i moBemeHHs Teopemu Ili-
(aropa mos’ss3anui 3 obuucaenuAM 1ol Tomy B KJIacuy-
HOMY (hOopMYJIIOBaHHI Iiel TeopeMu HreThCA He IIPO KBa-
IpaTy CTOPiH MPAMOKYTHOTO TPUKYTHUKA, a IPO ILJIOIITL
BigmoBigHUX Qiryp.

Teopema lMidaropa (knacuuHe popmynoBaHHA)

Mnowa KBagpaTa, NobygoBaHOro Ha rinoTeHysi npAmo-
KYTHOrO TPUKYTHWKA, [OPIBHIOE CyMi MNOLY KBagpaTis, no-
6ynoBaHMX Ha MOro KaTeTax.

Puc. 168, axuii HaouHO BTiiIOE Iie (POPMYJIIOBAH-
HfA, CTaB CBOEPiTHMM CHUMBOJIOM reomeTpii i cepexn rim-
HABHMCTiB MO3aMUHYJIOTO CTOJIITTS oTpuMaB HasBy «Ili-
(haroposi mTaHm».

Hosenemo Teopemy Iliharopa sa momomororo
TLJIOIII,.
JoBepeHHA

] Hexali maHo NPAMOKYTHUH TPUKYTHHUK
iz xareramu a i b Ta rimorenysoio c¢ (puc. 169, a).
Hobynyemo fioro mo KBajpaTa 3i CTOpoHOIO a+b Tak,
AK ToKasaHo Ha puc. 169, 6. Ilmoma 1mporo KBajgpara

. 2 ©
IOpPiBHIOE (a+b) . Ilo6ymoBaHU# KBagpaT CKJIAJAAETHCA
3 YOTHPHOX PiBHUX HNPIMOKYTHUX TPUKYTHUKIB i3 IJ0-

1 . .
mei0 —ab i YOTUPUKYTHHUKA 31 CTOPOHAMHU 3aBIOBIK-
2

KM ¢, IKUH € KBaapaToM ([IOBeIiTh Ile caMOCTiiiHO).
Orxe, MaeMo:

S=(a+b) =4-%ab+c2;
a’+2ab+b® =2ab+c?,

tro6To a’+b%=c?. Teopemy mosegeno. M

Puc. 168. «ITlidaroposi
ITaHU»

b
a
a
a b
bl ¢ c [
a C ¢ b
b a
6

Puc. 169. lo moBenmen-
Ha Tteopemu Iliga-
ropa 3a JOIIOMOI'OIO
miorr (ZUB. TAaKOMXK

c. 190)
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608.

609.

610.

611.

Ha puc. 169, 8, 2 moxasaHo iHIIIi crtocobu JoBeIeH-
Ha Teopemu Iliharopa 3a J0moMOror0 ILIOII. ¥ TPaKTaTax
iggiricekoro marematuka XII cr. Bxackapi oguu i3 HuX
CYIIPOBOIKYBABCS JIUIEe ONHUM cjoBoM: «J/luBuch!» 3a-
raJyioM ke HuHi Bigomo morHaa 150 pisHux crocobiB moBe-
meHHs 11iei caaBeTHOI TeopeMu. AJle KOXKeH i3 Bac MoKe
BUHANTU i BIacHUH cIIocio.

c a b a b
c a
b b al @ |Sog 1@ IS L NS e
Y a 2
a be S , ¢
b Cc b b 4 C b
. ? bls 4 s S
a b b a
?=4-2ab+(b-af 4S+a*+b* =4S +c?
2
8 2

Puc. 169. 3akinuenHna

3anumaHHa i 3a0a4i

YcHi BnpaBu

Busnaure, AK 3MiHUTBLCA ILIOINA TPUKYTHUKA, AKIIO KOMKHY HOTO CTO-
pony:

a) s6inpmuTy B 4 pasu; B) BMEHIIIUTH B 7 pPasiB.

0) sMeHIIUTHU B 3 pasu;

Busuaurte, ax Tpeba 3MiHUTH KOMXHY CTOPOHY TPHUKYTHHKA, 1100 OTO
TLJIOIA:

a) sMeHInIuaca y 25 pasis; B) 36iapmImiaca B n® pasis.

0) s0inmbimuaaca B 49 pasis;

BigHomenHs mom ABOX TPUKYTHUKIB mopiBHioe 4. Uu os3Hauae 11e, 10
IIi TPUKYTHUKK IOAiOHI 3 KoedirieaTom 27

Y TPUKYTHUKY 3i cTopoHaMu a, b i ¢ IpoOBeNeHO BHUCOTH A0 ITUX CTO-
pir h,, h, i h, BigmosixgHo. IlopiBHAliTe:

a) CTOPOHU TPUKYTHHUKA, AKIIO h, <h, <h_;

0) BUCOTH TPUKYTHUKA, AKIIO c<a<b;

B) CTOPOHHU a i ¢, aKmo a<b, h,>h,.



§ 18. 3actocyBaHHsA NoLLY

612.

613.

614.

615.

616.

617.

618.

619.

620.

621.

lpadiuHi BNpaBwm

HaxkpecaiTe IpAMOKYTHUN TPUKYTHUK 1 TIPOBEIITH Y HHOMY CePeIHIO
JIiHi0, IapaJieIbHy OSHOMY 3 KaTeTiB.

a) BuwmipsaiiTe KaTeTu HAHOTO TPUKYTHUKA Ta OOUMCIITHL HOTO ILJIOILY.
6) Kopucryiounch TeopeMoro IO ILJIOITi MOAI0HNX TPUKY THUKIB, O0UUCTITE
IJIOITY TPUKYTHUKA, SKUH BiTMHAETHCA Bijl JaHOTO cepeaHBOIO JiHiero.
B) O0umciTh MJIOIY TPUKYTHUKA, IO BiATMHAETHCS BijJ TaHOTO ce-
peAHbOIO JIiHi€l0, BUMIpABINU 1oro rinoTeny3y i Bucoty. IlopiBHAtiTe
OTPUMAaHi pes3yJbTaTu.

Haxpecaits 10BiIbHUHI TPUKYTHUK i TPOBEIITH f1oro BucoTu. BumipsaiiTe
CTOPOHU ¥ BUCOTH TPUKYTHUKA Ta OOUMCJITH HOTO ILJIOITYy TPHOMAa CIIO-
cobamu. IlopiBHAIITE OTPUMAaHI pe3yabTaTH.

NMucbmoBsi Bnpaswm

PiBeHb A
Bigomo, mo A ABC™®A A B,C,, npuuomy Aﬂz 3. 3HangiTh:

1771
) Sype, AKIO S, 5, =9 e 6) S, e > AKIO S 5 =9 e
CropoHU PiBHOCTOPOHHIX TPUKYTHUKIB AOPiBHIOIOTH 2 ¢cM i 6 cMm. 3Ha-
WIiTh BiZHOIIIEHHA iX IIJIOII.
Bigomo, mo AABC®A A B,C,. 3HaniTh:
a) cropony A,B,, akmo S,,. =24 cv?, S, ,, =6 cv®, AB=8 cwm;
0) nnomy TpukyTHuKa ABC, axkmo BC =2 cm, B,C, =6 cwm,
S, 5 =18 cm2.
KaTteTu npaMOKYTHOTO TPUKYTHHKA JOPiBHIOIOTL 6 ¢cM i 8 cMm. 3HaWIITE
ILJIOITY TPUKYTHUKA, YTBOPEHOTO CEPEIHIMY JIiHIAMY JaHOTO TPUKYTHU-
Ka.
SHaNITE IOy TPUKYTHUKA, AKIINO TPUKYTHUK, YTBOPEHUN cepeqHiMuU
JIIHISIMHE JAHOTO TPUKYTHUKA, Ma€ ILIOIY 5 cm?2.
Bucoru TpukyTHUKA J0piBHIOIOTH 21 cM, 28 cm i 60 cm. 3HaliTL Tepu-
MeTp TPUKYTHHUKA, IKIIO HOro Hai0iJbIIa cTOpoHa MOpiBHIOE 1 M.
IBi cTOpoHM TPUKYTHUKA MOPiBHIOITL 12 cM i 18 cm. 3HalgiTh BuCO-
Ty, IPOBEAEHY A0 MEHIIIOl 3 HUX, AKIIO BLUCOTA, IPOBeAeHAa A0 OiJabIIroi
CTOPOHU, MOpPiBHIOE 4 CM.
Bucoru napaJjesorpama mDOpiBHIOIOTE 6 cM i 4 ¢cM, a MeHIIIa CTOpOHA —
8 cM. 3HalAITE IEpUMeTp ITapaJjesorpama.

191



Po3gin lll. MHorokyTHMKM. MNOLLi MHOFOKYTHMKIB

192

622.

623.

624.

625.

626.

627.

628.

629.

630.

631.

632.

633.

634.

Kopuctyiouncs MeTOIOM ILJIOII, JOBETIiThH, III0 B PiBHOOEIPEHOMY TPUKYT-
HUKY BHCOTH, IPOBEAEHi A0 OiuHMX CTOPiH, piBHI.

HoBeniTh METOZOM ILJIOII, 10 TPUKYTHUK i3 PiBHUMU BHCOTaAMU € PiBHO-
CTOPOHHIM.

PiseHb b

[Ba TpUKYTHUKU TOZAiOHI 3 KoedimieHToM 3, IPUYOMY IIJIOIA OZHOTO
3 HuX Ha 24 cm? Giabina 3a IOy iHIOro. 3HAWAITE IO ITUX TPU-
KYTHHUKiB.

Ilnomi 4BOX MOAIOHMX TPUKYTHUKIB mopiBHIOOTEL 75 M2 1 300 m2. Ilepu-
MeTp IEepPINOoro TPUKYTHUKA NOPiBHIOE 54 M. SHANIITL mepUMeTp APYyro-
r'o TPUKYTHUKA.

BignoBigui cTopoHu ABOX MOLIOHMX TPUKYTHUKIB BiJHOCATHCT AK 2 : 3.
I1oma Apyroro TpUKyTHUKA HopiBHioe 81 cm?. 3HAMLITE ILIOITY IEPIIIOro
TPUKYTHUKA.

Ha nnani 3emesbHa giasgHKa Mae GopMy TPUKYT-
HUKA 3 Ioero 2,5 cm?. S3HAlAITh oIy AiJIaH-
KH, aKio Maciitad miaaxy 1:1000.

IlepumeTp mapaJjesorpaMa gopiBuioe 56 cm. 3Ha-
WIiTh CTOPOHU IIapaJjeJjorpaMa, SKII0 HOTo BHCO-
TH JOPiBHIOIOTH 6 cM i 8 cMm.

Hiaronami pomb6a mopiBHIOIOTHL 30 cm i 40 cwM.
Kopucryounch METOIOM ILIOII, 3HANIITHL BUCOTY
pomba.

SHalITL KaTeTu IPAMOKYTHOTO TPUKYTHHUKA, AKIIO0 BOHU BiJHOCATHCS
aK 3 : 4, a BucoTa, IIPOBeJieHa 10 TilloTeHysu, MJopiBHIOE 12 cM.
JoBeniTh MeTOAOM IIJIOIHI, IO ITapaJjieJorpaM i3 PiBHMMHU BHUCOTaAMU
€ poMOoM.

HoBeniTh MeTOZOM IIJIOI] METPUUYHE CIiBBiHOIIEHHA y TPAMOKYTHOMY
ab

TPUKYTHUKY: h, =
Cc

PiseHb B

IIpama, mapajesnbHa CTOPOHI TPUKYTHUKA, MiJIUTH MOTO HA JIBi YaCTUHU,
aKi € piBHOBesuKuUMHU (pirypamMu. Y SKOMY BiJHOIIEHHI IId mpaMa [i-
JIUTDH OBi iHIII CTOPOHU TPUKYTHUKA?

IloOynyiiTe mpAMYy, mapaJjeabHy CTOPOHI TPUKYTHUKA, KA MiJIUTH ILJIO-
Iy TPUKYTHUKA y BigHomenHi 9: 16.
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635.

636.

(&)

637.

638.

HoBeniTs, 1110 CTOPOHM TPUKYTHUKA OOEPHEHO IPOMIOPILiiiHi iioro Bmco-

1 1 1
Tam: a:b:c=—:—:—.
h, h, h

a c

Cywma BimcTaHell Bil TOUKM OCHOBU PiBHOOEIPEHOI0 TPUKYTHUKA IO HOT0
OiUHUX CTOPiH He 3aJIEKUTH BiJ BMOOPY ToOuKu. [[oBemiTh.

NoBTOpeHHA nepen BMBYEHHAM §19

TeopeTnyHnn matepian
o [ 7 kaac, § 17 J
* IPAMOKYTHUI TPUKYTHUK;
* TOAiOHiCTH IPAMOKYTHUX TPUKYTHUKIB. [ 8 wac, § 12 ]

3apaui
V npamorkytHomy TpuKyTHUKy ABC £ A=30° BM — menmiaua, mpo-
BefieHa 1o rinmorenysu. [{oBenaiTs, mio TpukyTHUK M BC piBHOCTOPOHHIH.
3HaliTh KyTU PiBHOOEIPEHOT0 TPUKYTHUKA, Y AKOMY OiuHa CTOpOHA
mopiBHIOE 12,6 cM, a MegiaHa, IpoBeJeHa OO0 OCHOBU,— 6,3 cM.

OHANAUH-MpPeHyBAHHA 018 Nid20mMOoBKU
00 KOHMpOAbHOI pobomu N2 4

3adadi 0nsi nidcomosku 00 KOHMpPOAbHOI pobomu N° 4
Busnaure KilTbKiCTh CTOPiH OMYKJIOTO MHOTOKYTHHUKA, CyMa KYTiB SKOTO
mopiBuioe 1080°.

Ilnoma kBazpara gopiBHIoE 144 cm?. S3HAWLITH IJIOINY IPAMOKYTHUKA,
IIUpUHA SKOT0 MEHIIIa 3a CTOPOHY KBajparTa Ha 2 ¢M, a JOBMKUHA OiJbIa
3a CTOPOHY KBajpaTa BABiui.

Y piBHOOEIpPEHOMY TPUKYTHUKY OiuHA CTOPOHA BiTHOCUTHCS IO OCHOBU SIK
5:6. 3HANITH IJIONTY TPUKYTHUKA, AKIIIO BUCOTA, IPOBEIEHA IO OCHOBHU,
JOPiBHIOE 8 cM.

3HaigiTeh Kyt pomba, AKIINO HOro BUCOTA JOPiBHIOE 5 cM, a ILJIOIIA —
50 cm2.

Bucoru manoro mapaJjesorpaMa AopiBHOIOTE 15 cm i 18 cm. 3HaimiTs, BU-
COTH PiBHOBEJMKOTO IIapaJjiesiorpaMa, CTOPOHU SKOTO BTPUYi OinbImi 3a
BIAIIOBiAHI CTOPOHM MaHOTO IapaJjiejorpama.

HoBexiTs, 1110 mIoIa piBHOOIUHOI Tpamerii 3 6iuHOI0 CTOPOHOIO ¢ i pamiy-
COM BIIMCAHOTO KOJia I O0UMCIIOEThCA 3a opmystoo S =2cr.
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niocymku
MNIOCYMKOBWW Oorngn po3giny li

MHOTOKYTHUK

MHOTOKYTHUK Ha3WBAETHCA ONYK/UM, AKIIO BiH
JIeJKUTh MO ONWH OiK Big OyAb-AKOI mpamoi, AKa
MiCTHUTB HIOTO CTOPOHY

Cyma KyTiB MHOTFOKYTHMKa

CyMa KyTiB OIIyKJIOTO N-KYTHUKA I0-
piBHIOE 180°(n—2).

L1+ /£24...+£4n=180°(n—-2)

CyMa B30BHINIIHIX KyTiB OIYKJIOTO
N-KYTHUKA, B3ATUX II0 OJHOMY IIPHU
KOXKHIN BepimHi, mopiBHIoE 360°.

2

n

L1+ /£2+...+ Zn=360°

BrnvcaHnn MHOrOKYTHUK

OnmncaHnn MHOFOKYTHUK

MHOrOKYTHUK HA3UBAETHCI BNUCAHUM
Y KOJIO, AKIIO BCi MOTO BEPIIUHU Jie-
JKaTh Ha IIbOMY KOJIi

MHOTrOKYTHHUK HA3WUBAETHCSA ONUCAHUM
HABKOJI0 KOJA, SKINO BCi TOT0 CTOPOHU
TOTHKAIOTLCSA J0 IIbOTO KOJia
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Miacymkn

MIoLWl MHOTOKYTHUKIB

AKciomn nnowy,

1. PiBHi MHOTOKYTHMKM MalOTh PiBHIi IJIOI.

2. SIKIIIo0 MHOTOKYTHUK CKJIQJEHUH i3 KiTbKOX MHOTOKYTHHKIB, TO H0OT0
ILTIOIIA JAOPiBHIOE CYMi ILJIOIN IIMX MHOTOKYTHHKIiB.

3. Ilmomia xBagpaTa 3i CTOPOHOIO, IO AOPiBHIOE OAWMHUIIL HOBMKUHU, J0-
PiBHIOE OAMHUILI ILJIOIITi.

[Bi irypu HasmBaTbCA PiBHOBEIUKUMU, AKIIIO BOHM MAIOTh PiBHI IIJIOMIL

Qirypa GOopmyna naoLyi
MMPAMOKYTHUK
S=ab,
b ge a i b — cTOpoHN IPAMOKYTHHKA
a
Keagpart
S=a’,
. e a — CTOpOHa KBajpara
MNapanenorpam
S=ah,,
h Jle a — CTOpOHAa Ilapajejorpama,
¢ h, — mpoBeJieHa N0 Hel BHACOTA
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Qirypa Qopmyna nnowyi
TpUKyTHUK
1
S=—a-h,
2
e a — CTOpOHA TPUKYTHUKA,
] h, — mpoBeneHa 10 Hei BUCOTA
a
MpAMOKYTHUI
TPUKYTHUK 1
S=—ab,
2
b Ie a i b — KareTu MPSAMOKYTHOTO TPU-
KYTHUKA
a

PiBHOCTOPOHHIN
TPUKYTHUK
a®\3
S= ,
4
e @ — CTOPOHA TPUKYTHUKA

D

Pom6
1
S=—dd,,
d, 2
d, me d; i d, — pmiaronami pomba
Tpaneuin
“ S— a+b h,
2
/ h e a i b — ocHoOBu Tpamermii,

; ! h — BmcoTa Tparerrii

Teopema npo 8iOHOWEHHA niow NOGIGHUX MPUKYMHUKI8
Bignomennsa miroIr moAiOHMX TPUKYTHUKIB JOPiBHIOE KBaapary KoediiieHTa
mogioHoCTL

196



Miacymkn

~

639.

640.

641.

642.

643.

644

645.

KoHTponbHi 3anutaHHA ao pos3giny Il

[MaiiTe o3HAUEHHSA MHOTOKYTHHKA. SIKMI MHOTOKYTHUK Ha3WBAETHCA
OIIYKJINM?

IlatiTe 03HAUEHHSA OIMMCAHOT'O MHOTOKYTHMKA, BIIMCAHOTO MHOTOKYTHUKA.
Hasgits akciomu miomn. 3a AKuMH (POpMYJIaMu O0UMCIIOIOTHCS ILIOIII
MPAMOKYTHUKA i KBajgpara?

3anuiriTs (popMysIy ILIOIII mapaJjesorpaMa.

3anuiriTs GopMyIy IO TPUKYTHUKA. SaIUIIITE (OPMYJIN ILJIOIT IP-
MOKYTHOTO TPUKYTHUKA, PIBHOCTOPOHHBOT'O TPUKYTHUKA.

3anuirits (popmysry mioIi pomoa.

3anuiriTs (popMy Iy MJIOIII Tpamelrii.

ChopmyrioiiTe TeOpeMy PO BiTHOIIEHHS IIJIOII HOAIOHUX TPUKYTHUKIB.

HopaTtkoBi 3apgayi go posginy Il

HoBeniTs, 110 cepexn ycix mapaJiejiorpamis i3
TaHUMU CTOPOHAMU HAMOIJBINY IIJIOIY MAae€
MPAMOKYTHUK.

Ilapanemorpam i TPUKYTHUK PiBHOBEJIHKI
¥ MaioTh cmiabHy cTopoHy. IlopiBHAITEe iXHI
BHCOTH, IIPOBEMEH1 10 i€l CTOPOHMU.

Yepesd BepHIMHY TPUKYTHUKA TPOBEAITH ABI
npAMi, AKi JiIATh TPUKYTHUK HA TPU PiBHO-
BeJIMKi YaCTHUHHU.

Kopucryouncek puc. 170, noBeaiTh MeTOmOM ILIOI BJIACTUBICTH Gicek-
TPUCH TPUKYTHUKA.

OcHoBu Tpamenil BigHocAThCS AK 2:3, a ii muoma gopisaioe 50 cm?2.
3HaNIITH ILIOII:

a) IBOX TPUKYTHUKIB, Ha fAKi JaHa Tpamelis AiIUTHCA MiarOHAJLIIO;

0) YOTUPHLOX TPUKYTHUKIB, HA AKi JaHa Tpamelia TJiIuThCS JiaroOHATAMU.
(onopHa). Hiazonaxi dinams mpaneyilo Ha 1OmMupu MPUKYMHUKU, 08a
3 AKUX pieHO6esUuKi, a naouwli 080x iHWUX 6i0HOCAMbCA AK Keadpamu
ocHo8. JloBeniThb.

Aximo giaronasi worupukytauka ABCD mnepermHaioTbesa B Touri O,
npudomMy S,z =S.op> T0 ABCD — mapanesnorpam abo Tpanenisa. Ilo-
BeIiTh.

Puc. 170
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198

646.

647.

648.

649.

650.

651.

652.

653.

654.

655.

656.

657.

658.

[Bi cTopoHU TPUKYTHUKA AopiBHIOIOTH 25 cMm i 40 cM, a Bucora, mpo-
BeJleHa 10 TPEeThOl CTOPOHU, HOPiBHIOE 24 cM. S3HAWIITH IJIOIIY TPUKYT-
uuka. CKinbKu po3B’a3KiB Mae 3amaua?

Hauo Tpukytauk ABC. Ilo6ynytiTe:

a) piBHOOeIpEHWI TPUKYTHUK 3 OCHOBOIO AB, PiBHOBEIWKUHA TPUKYT-
nury ABC;

0) IpAMOKYTHUH TPUKYTHUK 3 TinmoTeHy30i0 AB, piBHOBEJIUKUI TpU-
KyTHUKY ABC. Y AKOMY BUIIAIKV Ile 3POOHUTU HEMOIKJIUBO?
PospixkTe Tpamelizo 3 JBOMa rOCTPUMH KyTaMu IIPU OiJIBIIiH OCHOBI Ha
TPU YaCTUHU, 3 AKUX MOKHA CKJIACTU HNPIMOKYTHUK.

3apayi niaBULLLEHOI CKNAAHOCTI

Bucoru TpuryrHuka mopisHiooTh 12, 15 i 20. loBexiTs, 1110 el Tpu-
KYTHUK OPAMOKYTHUM.

HoBexmiTs, 1110 mJIOIa MPAMOKYTHOTO TPUKYTHUKA HOPiBHIOE HOOYTKY
BiZpidKiB, Ha AKi TOUKA JOTHUKY BIMCAHOI'O K0JAa MiJINTH IilOTEHY3Y.
HoBemiTh, 110 I TPUKYTHUKA 3i cTOpoHAMu a, b i ¢ Ta miomen S
CIPaBIXKYETHCS HePiBHICTD S < ( ab+bc+ac) :6.

O6unCIIiTh MJIOITY TPUKYTHUKA 34 IBOMA B3a€MHO IEPIeHIUKYIAPHUMHI
MefiaHaMu m, i m,.

HoBexmiTs, 1m1o:

a) IIJIOIIA OIMMCAHOI IPAMOKYTHOI Tpamerlii qopiBHIoe OOYTKY ii OCHOB;
0) BucoTa ommcaHoi PiBHOGIUHOI Tpamellii € cepelHiM IPOMOPIiAHUM ii
OCHOB.

HoBexmiTs, 1110 AJA YOTUPUKYTHUKA 3i croponamu a, b, ¢, d i mio-
meto S cupaBpKyeThes HepiBHicTs S < (ab+cd):2.

Cropouu TpukyTHuka DEF nopiBHIOIOTH MemgiaHaM TpukyTHuka ABC .
Hosenits, mo S, S, =3:4.

¥V rpamerii ABCD 3 ocmoBamu AD i BC piaronaji mepeTMHaOTHCSA
B Tounli O. 3HaiAiTh momy Tpanenii, akmo Sp,, =S;, S,,p, =S,.
HoBexiTs, mo maomia Tpanemnii ABCD mopiBHIoe 1o6yTKY 6iumoi cTopo-
Hu AB Ha mepneHIuKYJISp, IpoBefeHuii i3 cepenuau M papyroi 6iuHol
croporu CD pno npamoi AB.

Ycepenuui tTpukytHuka ABC obpaHo TouKy M Tak, IO TPUKYTHU-
ku AMB, BMC i AMC piBuoBenuki. [oBexmits, mo M — Touka me-
peTuny Megiau TpukyTHuka ABC.



@ BupgatHi matemaTtnkn YKpaiHu

JlanyHoB OnekcaHap Mwuxannosuy
(1857-1918)

Onexcauap Muxaiimosuu JIanyHoB —
BCECBITHBOBiJJOMHII MaTeMaTHK i MeXaHiK KiHIId
XIX — mouatky XX cTOIiTh, akagemik ITapusb-
Koi, IlerepOyps3bKoi Ta iHIINX aKageMiil HayK.

CTaHOBJIEHHA WOTO HAYKOBOTO IIJIAXY
OPOUIIJIO IIifi BIIJIMBOM BHAATHOT'O BYEHOTO
ITagpuyria JIeBoBuua YebumioBa. [HiAabHicTH
Onekcangpa JlanyHoBa Oysa TicHO moB’A3aHa
3 ImmepaTopchkuM XapKiBCbKUM yHiBepcure-
ToM i XapKiBCLKUM TE€XHOJIOTIUHUM iHCTUTYTOM,
Yy CTiHAX AKMUX IPOABUBCA Ie OOWH HOr0 BU3HAUHUI TAJIAHT — TaJIAHT
mmegarora. BIMCKyYnii JeKTOP, IO POSKPUB IIepel CBOIMU CIyXadaMu I'OPH-
souTu Hayku, O. M. JIanyHoB 3100yB BUHATKOBY IIOBary CTyAeHTiB. I'010B-
HUM TacJIOM HOTo0 JIeKIliii Oysa 6e3dozanHa cmpozicmb 006edeHb, TOJOBHOIO
YMOBOIO YCITiIITHOTO HaBYAHHA — Op2aHidayis camocmiiinoi 0isibHocmi
CTYIEHTiB, a TOJIOBHOIO BAaJI0I0 B OCBiTi BiH BBa:KaB MexaHiuHe 3aydyBaHH,
AKe IPU3BOAUTH 0 IPUTYILJIEHHA iHTepecy M0 HayKu. I B HaAIl cTpiMKuUi
Yac PO3YMIHHA WX MHOIVIATIB JOIIOMOKE BaM Yy BUBUEHHI reomeTpii — Ha-
VKU CTPOTHX JOBEIeHb i JIOTIUHMX BUKJIANOK, HAyKH, TKA PO3BUBAE CaMO-
CTifiHY HiAJBHICTD i mae pajicTh BiIKpPUTTA.

Y 1918 p. JlanyHoB i3 pogunoo mepeixas mo Omecu i mouaB umTa-
TH JeKIii B yHiBepcureri. He BuTpuMaBIIK PamToBOi CMepTi APY:KUHU,
Onexcangp MuxaigoBUY TOTO K POKY TPariuyHo mmimoB i3 :xuttd. Omecutn
BCTAHOBUJIN JIATIYHOBY 00€JiCK y ITaM’aTh HABiTh TAKOTO HETPUBAJIOTO IIe-
peOyBaHHS BEJIMKOIO0 MaTeMaTHUKAa B iIXHLOMY MicTi.

Ha wects Omekcaugpa JIsnyHoBa HasBaHO ayauTopito XapKiBCbKO-
ro HamioHaJbHOTO yHiBepcutery imeni B. H. Kapasina Ta omHy 3 ByJIHIlH
Xapkosa, a B 2007 p., mo 150-pivus 3 gHA HapPOMKEHHS BUEHOT0, OYJIO BU-
IyIIeHo 1oBijeitny MoueTy «Omekcauap JIamyHOB» HOMiHAJIOM y 2 T'PUBHI.
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ICTOPUYHA OOBIOKA

OOuncIeHHs IIJION MHOTOKYTHUKIB € IIEPIIOoI0 cepell TUX MPaKTUu-
HUX 3aj/lady, AKUM IeOMeTpPisd AK HayKa 3aBAAYYE CBOEIO mosaBor. OmHAK
He 3aBKIM YABJEHHA PO BUMIPIOBAHHSA ILJIOINI OYJI0 TaKUM, SKAM BOHO
€ ChOT'OHI.

Hanpuxiaan, crapomaBHi erumnTaHy OpaJu 3a IOy OyAb-SIKOTO
TPUKYTHUKA IIOJOBUHY TOOYTKY ABOX ftoro cropiH. Tak camo BuMmiproBasu
monty TpukyTHuUKA i B laBHift Pyci. [lyid miorii 4oTUPUKYTHUKA, AKUHN
He € KBaJparoM, y BaBujioHi BUKOpUCTOBYBaJIU (YOPMYJIY NOOYTKY IiBCYyM
HOr0o IPOTUIEKHUX CTOPiH.

Y cepenHi BiKuM A o0umMCJIEHHS ILJION[I TPUKYTHUKA 31 CTOPOHOIO
i mpoBemeHoOl0 IO Hei BHCOTOM0, SKi BUPaKaIOThCA IIJIUM UYHCJIOM 7 ,

. . n (n + 1)
OpaJiz cyMy 4JIeHiB HaTypaJbHOro pAAy Big 1 mo n, To0TO umcgio ———=.
2




nincymkm

Mo peui, y Toit yac 3HaJ U i MpaBUJILHY (HOPMYJIY ILJIOII
n2
I[bOro TPUKYTHUKA —~. Ii ob6r'pyHTYBaB CepemHbOBIUHMI

mareMaTuk [epbepT, sxuit y X CTOJMITTI HABiTH IEeBHUI
Yyac IOoCiaB MIPecToJ PUMCHKOro mamu mig imeHem Cuiin-
Bectpa II.

HaBHi BaBUJIOHAHU IIle YOTHUPU THUCAUL POKiB TO-
My BMiJIW TpaBUJIBHO O0UYMCIIOBATH IIJOINY KBajapa-
Ta, NIPAMOKYTHHKA, Tpamerii. Yumamo (opmys IIJIOII
i o0’emiB, 3 AKMMU BU IO3HAMOMUTECS B CTAPIIUX KJia-
cax, BiIKpUB 3HAMEHUTHUI! TPenbKUNl yueHuU#r Apximen
(6. 287-212 pp. 1o H. e.). I Bce 1e mpu TOMY, 1110 B JaBHIi
yacu HaBiTh He OyJo ajredpaiunoi cuMBOIiKm!

Apximep

S e

: CrorogHi, BOJIOZiIOUM 3HAUHO MIMPIINMU MOXK-
JINBOCTSIMH 3aCTOCYBAaHHS aJredpum B reoMerpii,
y 0araTbox 3ajjayax MH MAaEMO 3MOI'y JaTH 3HAYHO
MIPOCTilTi ¥ 3pO3yMiJiitiii po3B’A3aHHA, HiK 11 0yJI0

| MOKJIIBO B JaBHUHY.
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KpenH Mapk lpuroposuy
(1907-1989)

Indexc yumysans — KJIOUOBUI MOKABHUK, IO
IITUPOKO BUKOPUCTOBYETHCA B YCHOMY CBIiTi AJId OITiH-
KU pobotu BueHux. Mapk I'puzoposur Kpeiin € 00HUM
3 decamu HallOinbUL UUMOBAHUX Mamemamukrie ceimy!

Horo Giorpadis BUHATKOBA, a AUHAMIKA POSBUT-
Ky HOro MaTeMaTHUHOTO reHis Bpaskae. CymiTs cami:
MaJeHbKUHM KUAHNH yoKe 3 13 pokiB mouas BifBigyBa-
¢ JeKIii mpodecopa [lemone, a B 14 3aKiHUMB MIKOIY
i ommaHyBaB OCHOBU BHIIOI MareMaTuku. ¥ 15 craB
BiJIBHUM cCJIyXaueM CTapIuX KypciB (ismko-marema-
TuuHOro (hakyasreTy KuiBchbKoro iHCTUTYTY HapomHoi ocBitu. Ilicisa momoBimi mpo
cBoi mocaimxenus Mapk y 17 pokiB BCTynuB [0 acmipaHTypH, Xoua IIe He MaB BU-
moi ocBitu. ¥ Ti K 17 HammcaB mepIry HayKOBY CTATTiO, y 18 oTpuMaB mpemiio Ha
KOHKYpCi HayKoBUX POOIT, IIle uepes Pik 110 poboTy OysI0 HagpyKoBaHo. ¥ 26 cTas
mpodecopom, a y 32 — mOKTOpoM (hisMKO-MaTeMAaTUUYHUX HAYK Ta UJIEHOM-KOpec-
MIOHJEHTOM YKpaiHChbKoi akazemii HayK.

Poaguna Mapka maJa 1mectepo miTeil, ToMy, HAIIeBHO, i J03Pij0 y I0HaKa
0akaHHS CTATH Ha HOTM CAMOCTiMHO. Y IOIIIYKaX POMAHTHKM BiH ImpuixaB g0
Opmecu 3 TBepAUM PIiIlIEHHAM CTATH aKpoOaToOM y ITMPKY. AJie Bce 3MiHMJIA 3yCTPiU
3 sugaTHuM yueHuM M. I. YeGoTaproBuM, AKUIl 3yMiB IepeKOHATU IOr0 CTATHU
MaTeMaTukoM. 1lupK, MOXKJINBO, i BTpaTUB, ajle MaTeMaTUKa BUTPaJia TOUHO.

Maiizke Bce cBoe :xkuTTsa Mapk I'puroposuu mpaiioBaB B Ykpaini — B Opeci,
Kuesi, Xaprosi. Hespa:katoun Ha umcjieHHi KuUTTeBI mpobaemu, KpeitH cTBOpUB
moHa 250 poOir i3 HalpisHOMaHITHIIINX raayseil MaTeMaTUKH, IiArOTyBaB O1IbIII
Hixk 60 KaHIUIATIB Ta HOKTOPiB HayK. Yci poboru Mapka I'puroposuua mepekJia-
JIeHi 3a KOPJOHOM. 3 BEJIMKOIO TIOIIAHOI PO JOCJIi/PKEHHSA «0JJeCHKOT0 BUEHOTO»
BiAryKyBaBCsd, 30KpeMa, oquH i3 TBopIliB KibepueTuku HopOepT Bimep. Tinbku me-
peJliK HOBMX ITOHATH, BBEJICHUX i JOCIiAKeHUX yiepie B npaiax Kpeiina, safimae
Mali:Ke IOJIOBUHY CTOPiHKM KYPHAJTY «YCIHiXM MaTeMaTUYHUX HAYK», BUJTAHOTO J0
60-piuHOro I0BiJI€I0 BUEHOTO.

Teopuicts Mapka I'puropoBnua KpeiiHa € omHieo 3 BepIIMH MaTeMaTUKU
XX crosiTT4.
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Po30in IV
P03B’A3yBAHHA NPAMOKYMHUX
MpPUKYMHUKIB

§ 19. Tpu2oHOMeMpPUYHi PyHKUT
20CmMpo20 Kyma

& 20. O6HMC{16HHH 3HAYeHb MpPU20HOMEMpPUYHUX
yHKuili

§ 21. P03B'A3YBAHHA NPAMOKYMHUX
MpPUKYMHUKIB




3aHATTSA TeOMETPi€l0 HEeIOMITHO MPUBOAUTEL JIIOI-
CBKHUH PO3YM 0 BUHAXOMiB.

Heni [iopo

I3 mporo posainy Bu misHaeTecs, sSIK PO3B’A3yBaTU IIP-
MOKYTHI TPUKYTHHUKH, TOOTO 3HAXOAUTH IX HEBiZoMi cTOpoHH
¥ xyTu 3a Bizomumu. HeoOxigHi I/ IIHOI0 TEOPETHUUHI 3HAH-
HA MOKHA B3ATH 3 PO3ILNY MaTeMATUKU, CIOPiTHEHOTO AK
3 TeoMeTpi€lo, Tak i 3 anre6poro,— 3 mpuzoHomempii. Biache,
caMe CJIOBO «TPUTOHOMETPisf» B MEpeKJaji 3 IPerbKol 03HAUAE
«BUMIpIOBaHHS TPUKYTHUKiB». TOMY BiHOIIIEHHS CTOPiH IIps-
MOKYTHOTO TPUKYTHHKA, 3 IKUMU BU IMO3HAWOMMUTECH JaJi,
OTpUMAaJNIU HAa3BY MPU2OHOMEMPUYHUX QYHKULL.

CrmiBBigHOIIEHHA, SKi OYAyTh 3aCTOCOBYBATUCA B IIbOMY
PO3iji, MOBHOIO MipOI0 MOXKHA BBaYKATHU IIPOSBOM IIOJi6HO-
CTi TPUKYTHHUKIB. Y3arayi, mofibHicTh TPUKYTHUKIB, TeopeMa
Iliaropa i mioma — 1me Ti Tpu KUTH, HA AKUX TPUMAETHCA
reoMeTpid MHOTOKyTHHKA. CaMe BCTAHOBJIEHHS B3a€MO3B SI3KiB
MiK IIMMM TEOPEeTUUYHUMU (paKTaMMU i CTAHOBUTH OCHOBHUIM
3MicT Kypcy reomMeTpii y BOCbMOMY KJaci.
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§ 19 TpuzoHomempuuHi dyHKuji

20CMpo2c0 Kyma

19.1. CUHYC, KOCUHYC i MAH2EHC

fAxr yxxe Oyso moBeneHO, yCi MPSIMOKYTHI TPUKYT-
HUKHW, AKi MAlOTh IO PiBHOMY T'OCTPOMY KYTY, TTOmiOHi.
BrnacTusicTh momi6HOCTI 3yMOBJIIOE HE TiJIbKU PiBHICTH
BiJTHOIIIEHDb IIPOIOPIIiHUX CTOPiH IUX TPUKYTHUKIB,
aJjie 11 piBHiCTH BigHOINIEHb MijK KaTeTaMu i rimoreny-
3010 KOKHOT'O i3 X TPUKYTHUKiB. Came I11i BigHOIIIEHHS
i OyZyTh IPeAMETOM IIOAAJIBIIIONO POIIVIALY.

Hexail jano npAMOKYTHUH TPUKYTHUK i3 KareTra-
Mu a i b, rimoTenyso0io ¢ i rocrpum KyToMm o (pmc. 171).

O3HauyeHHsA

CVIHYCOM TOCTPOro KyTa O NMPAMOKYTHOrO TPUKYTHMKA
(no3HavaeTbCcA sinol) Ha3MBAETbCA BiAHOLWEHHA NPOTU-
NeXHOro KaTeTa Ao rinoTeHy3u:

. a
sIno=—.
c

KocrHycom rocTporo Kyta O MPAMOKYTHOrO TPMKYTHUKA
(No3HaYa€eTbCA COS (L) HA3UBAETHCA BiAHOLLEHHA NPUerio-
ro Karteta Ao rinoTeHy3u:

b
cosOl = —.
TaHreHCcOM roCTPOro Kyta Ot NPAMOKYTHOIO TPUKYTHMKa

(no3HavaeTbcA tg o) Ha3MBAETbCA BIAHOLEHHA NPOTUIEX-
HOro KaTeTa Ao MPWErnoro:

tgoczi.
b

Puc. 171. Io o3HaueHb
TPUTOHOMETPUUHUX
GYHKIIHE KyTa o

CrHyc — natmHcbkui
nepeknapn apabcbkoro
cnoBa «axamb» —
nasyxa, BMpI3 CykHi.
Le cnoso, y CBOIO
Hepry, noxo4mTs Big
IHAIMCbKOro «axumBa» —
TATVBA NyKa, xopaa.
Came TaK cvHyc Ha-
3VBanv B AaBHbOIHAIN-
CbKUX MaTeMaTuyHmx
TpakTaTax.
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Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

KocuHyc — Bif, NaTviH- .
CbKOTO «KOMMJiMeHTap!
CUHYC» — BOAATKOBMN

CUHYC.

Taurenc — Yy nepexknapl
3 NaTUHCBKOI «A0TNH-

HUAWY.
B
Bl
A(A
c C A)

Puc. 172. 3nauenus
TPUTOHOMETPUUHUX
dyHKIiA KyTa A
3aJIelKaTh JIUIIE Bif
BeJIUYMHU KyTa A
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OKpiM CuMHycCa, KOCUHYCa | TaHreHca, Po3rnAfaloTb TaKoX
KOTaHreHC rocTporo KyTa O NPAMOKYTHOTrO TPUKYTHUKA
(no3HavaeTbcAa ctgal), AKNIA [OPIBHIOE BiAHOLIEHHIO Npu-
Nernoro KateTa A0 NPOTUIEXHOTO:

b
ctga=—.
a

OCKiJIBKM KaTeT MPSIMOKYTHOTO TPUKYTHUKA MEH-
MK 3a TiOTeHy3y, TO CUHYC 1 KOCHHYC IOCTPOr0 KyTa
MEHIII1 3a OSMHUITIO.

IlokaskemMo, II[0 3HAUYEHHA TPUTOHOMETPUYU-
HUX (YHKIi#i 3ajie:KaThb JUINe BiJ BEeJIUUYUHHU K-
ta. Hexail npamoxkyTai tpukytauku ABC i A B/C,
MaoTh piBHiI roctpi Kytu A i A, (puc. 172). IIi

. . . AB BC
TPUKYTHUKU moxi6HiI, 8Bigzkum ——=——, abo,
AlBl Blcl
. .. BC BC,
3a OCHOBHOIO BJIACTHBicTIO mpormopirii, — = ——* . IIpa-
AB A B

1 1
Ba U JIiBa YaCTWMHU Ifiel PiBHOCTI 3a O3HAUYEHHAM IOPiB-
HIOIOTh CHHYyCaM TocTpux KyTiB A i A, BigmosigHo.
Maewmo:
BC

. BC .
sinA=——=—+=sinA,,
AB AB

171

TOOTO CUHYC KyTa A He 3aJIe’KUTh BiJ BuOOpy Tpu-
KyTHUKa. AHaJoriuHi MipKyBaHHA MOJKHa IIPOBECTHU
i gas IHIIUX TPUTOHOMETPUUHUX QYHKILIH (3pobiTh Ie
camMocTifiHo). TakuM YMHOM, TPUTOHOMETPUUHI DYHK-
mii rocTporo Kyra 3ajieKaTh TiJIbKMW BiJ BeJUUYUHU
KyTa.

CropaBsKyeTbCA IIfe OAWH BaKJIUBUN (ParT: AK-
10 3HaUEeHHA SAKOiCh TPUTOHOMETPHUUYHOI (PYHKILII
IJs rocTpux KyTiB A i A, piBHi, To LA=/A,. Inak-
e KaKydd, KOXKHOMY 3HAUEeHHIO TPUTOHOMETPUUHOL
(yHKI1iI BigTIOBija€ equHUN TOCTPUN KYT.



§ 19. TpMroHOMeTPUYHI (YHKLI roCTporo kyTa

3ajava
3HanAiTb CMHYC, KOCMHYC | TaHF€HC HAaMMEHLLOro KyTa €ru-
NeTCbKOro TPUKYTHYMKA.

Po3B'A3aHHA
Hexam y TpukyTHuky ABC ZC=90° AB=5, BC=3,
AC =4 (puc. 173). OCKinbKy B TPUKYTHUKY HaMEHLLINIA KYT fie-
XUTb NPOTU HAMMEHLLOI CTOPOHU, TO KYT A — HaMeHLnI

. BC
KyT TpukyTHuKa ABC. 3a o3HaueHHAM sinA=—, TO6TO
AB

3 AC 4 BC
sinA===0,6; cosA=—,T06T0 COSA=—=0,8; tgA=—-y,
5 AB 5 AC

T0b6TO tgA= 3. 0,75.
4
Bignosige: 0,6; 0,8; 0,75.

19.2. Tpu20HOMEeMpU4Hi MOMOXHOCMI

BuBenemo cmiBBigHOIIEHHA (TOTOMKHOCTI), IO ITe-
pefaroTh 3aJIeKHICTh MidK TPUTOHOMETPUUHUMHU (PYHK-
IigMU OJHOTO KyTa.

Teopema (0OCHOBHa TPUrOHOMETPUYHA TOTOXKHICTb)

InAa 6yab-AKOro rocTporo KyTta o
sin® o.+cos® o =1.

JoBeneHHA

[] 3a o3HaueHHAM CHHYCA i KOCHHYCa I'OCTPOTO KY-
Ta MPAMOKYTHOTO TPUKYTHUKA (quB. puc. 171) maemo:

2 2 P
. 9 9 a b a +b
sin"o+cos"o=|— | +H|—| = P
c c c

3a Teopemoro Iliaropa umMceabHUK I[OTO APOOY

nopiBHIOE ¢*, To6TO sino+cos’a=1. W

U

Puc. 173




Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

Hacnipok
InAa 6yab-AKoro roctporo Kyta' o

sina=+v1-cos®a, coso=+1-sin’o .

HoBexemMo 11le KiJTbKa TPUTOHOMETPUUHUX TOTOMK-
HOCTeH.

BGSHOCGPGJIHBO 3 O3BHAUYEHb CHYCa i KOoCuHyCa Ma-

sino a b

a c a sin o
€MoO: =—:—=—-—=—=tgao, TobTO tgO = .
cos o c ¢ c b b cos o
. cos o
AmnaJoriuao AOBOAUTHCH, IIT0 ctg oL = .
sino
3Bigcu BUmIMBAE, 1m0 tgo-ctgo=1.

3apava

3HanAiTb KOCKMHYC i TaHreHC roCcTporo Kyta NpAMOKYTHOMO
TPVKYTHUKA, CMHYC AKOro JopisHtoe 0,8.

Po3B'a3aHHsA
Hexan gna roctporo kKyta o sina=0,8.

Topi cosa=+/1—sin*a , T06T0 cosa =+/1-0,8% =4/0,36 =
=0,6.

. sino
Ockinbkn tgo =

08 4
,TO tgou=—=—.

cosa. 0,6

4
Binnosigk: 0,6; —.

! Haragaemo, II[0 3a O3HAYEHHAM TPUTOHOMETPHUUYHI (PYyHKIiI
roCTPOro KyTa € MOZAaTHUMU YNCJIAMU.
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§ 19. TpuroHOMeTpUYHI PyHKLIT FOCTPOro kyTa

3anumaHHa i 3adavi

YcHi Bnpasu

659. 3a puc. 174 BusHauTe, AKA TPUTOHOMETPUUHA

(yukig kyra K BupaKaeTbcsa IPoOOM:
KN MN MN
a) —; 0) —; B) .
KM KN KM
660. V¥ npamorkytaHomy TpukyTHUKY KMN (puc. 174)
KN >MN . fxuit i3 rocTpux KyTiB TPUKYT-
HUKa Ma€ OiIBIINN CHUHYC; OiIBININA KOCUHYC;

OlpInuii TaureHc?

661. Ym MoKke CHHYC TOCTPOr0 KyTa IPSIMOKYTHOI'O Puc. 174
TPpUKyTHHKA nopiBHioBaTH 0,99; \/§ ; \/g -2?

662. Yu moike T0OYTOK CHHYCA i KOCHHYCA OJHOIO KyTa JOPiBHIOBATU OJUHN-
mi? A mobyToK TaHreHca i Koranrenca?

663. Yu MoKe TAHI'e€HC I'OCTPOro KyTa IPSIMOKYTHOI'O TPUKYTHHUKA JOPiBHIO-
Baru /2 ; 0,01; 100?

\ . .

lpadiuHi Bnpasn

664. Haxpecuaits rocTpuil KyT. ITosHauTe Ha OZHIiN CTOPOHI KyTa ABiI TOUKM
i mpoBexmiTh i3 HUX IEePHEeHAUKYJIIPU A0 iHIIOI CTOPOHU KyTa.
a) BumipsiiTe cTOPOHU YTBOPEHUX MPAMOKYTHUX TPUKYTHUKIB i 00umcC-
JIiTH ABOMA crocobaMu cUHYC mobymoBamoro Kyra. IlopiBHsaliTe oTpuMa-
Hi pe3ysabraTu.
0) O6umcIiThL KOCMHYC ITOOYIOBAHOTO KyTa ABOMA CIIOCO0aMU — 3a O3HA-
YeHHAM i 3a OCHOBHOIO TPUT'OHOMETPUYHOIO TOTOKHicTio. IlopiBHANTE
OTpPUMAaHi pes3yJbTaTu.

665. Haxpecuits rocrpuit KyT. IlosHauTe Ha Pi3HUX CTOPOHAX KYTa ABi TOUKHU
1 IPOBemiTh i3 HUX HNEePHEeHAUKYJIIPH IO iHIIIOI CTOPOHU KyTa.
a) BumipaiiTe CTOPOHM YTBOPEHUX MNPAMOKYTHUX TPUKYTHUKIB
i obumcaiTh ABOMA crocobaMu CHHYC i KOCHMHYC ITOOYZOBAHOTO KYyTa.
IlopiBHSA#ITE OTPUMAaHI Pe3yJIbTATH.
6) O6GumcaiTh TaHTeHC MO0YIOBAHOTO KyTa ABOMA CIOoCO0aMM — 3a O3Ha-
YEeHHAM i 3a BiJATIOBiIHOIO TPUTOHOMETPUUHOIO TOTOXKHicTIO0. [lopiBHAITE
OTpUMAaHi pe3yJabTaTu.
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Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

(8

666.

667.

668.

669.

670.

671.

672.

673.

210

MucbmoBi BnpaBn

PiBeHb A

HakpeciiTh 3a ZOIOMOI0I0 TPAHCHOPTHPA MPAMOKYTHHUN TPUKYTHUK
3 rocTpuM KyToMm 40°. BumipsaiiTe #oro cTopoHu Ta OOUMCIITH CHHYC,
KOCUHYC i TaHTEHC I[bOTO KyTa.

Ilo6GynyiiTe mpaMOKYTHUNA TpUKyTHUK ABC, y axomy:
5 . 2

a) tgA=—; 0) sinA=—.
6 3

KareTu mpsaMOKyTHOTO TPUKYTHHUKA JOPiBHIOIOTHL 8 cM i 15 cm. Obumc-
JIITH CHHYC, KOCUHYC 1 TaHTeHC HAMEHIIIOr0 KyTa TPUKYTHUKA.

Busnaure, U1 MOKYTh CHHYC i KOCMHYC OJHOT'O KyTa BiAIIOBiJHO AOpiB-
HIOBATU:

1 . 3 1. 3
a) —i—; 0) —i—.
2 2 3 4
3HaNIiTh:
. 12 . 15
a) sino, AKIIO COSOL=—; B) tgo, akmo sino=—-.
13 17

. 1
0) cosol, AKITO Sino=—;
2

3HaugiTe tg o, AKIo:

. 4 2
a) sino=—; 0) coso=—.
5 3

CopocriTs Bupasu:
a) 1-cos®a; B) 1+sin®a+cos®o..
0) tgo-cosa;

CmopocrTiTh BUpasu:

. sino.cos o
a) 1-sina; B) ———
CcCos o
tgo
0) —;
sino



§ 19. TpuroHOMeTpUYHI PyHKLIT FOCTPOro kyTa

674.

675.

676.

677.

PiseHb b

IloGyamyiiTe KyT 75° 3a HOIOMOrOM0 IOAATKOBMX IOOYIOB i BUMiprOBaHb
BHANIITh CUHYC, KOCUHYC, TAHTEHC i KOTAHTEHC IIbOr0 KYyTa.
IToGynyiiTe rocTpuii KyT 0., AKIIO:

. 5 3
a) sino=—; 0) coso=—.
8 4

Bucora piBHOOEZpeHOT0 TPUKYTHUKA, IPOBEIEeHA IO OCHOBHU, IOPiB-
HIOE D cM, a JOBKHHA OCHOBU 24 cM. SHAHAITH CUHYC, KOCUHYC, TAHT'€HC
i KoTaHTreHC KyTa IIPU OCHOBI TPUKYTHUKA.

Busuaure, uu MOXKYTh TAHTEHC i KOTaHTeHC OZHOTO KyTa BiAIIOBiZHO
JIIOpiBHIOBATH:

a) 0,4125; B) /5 +21 5 -2.
6) 1,1i0,9
678 (onopHa). Josedimv, wo
1+tglo = il+ctgio=—o
COsS O sin o

679.

680.

681.

682.

3HalgiTh 3HAUEHHSA TPUTOHOMETPUUYHUX (PYHKIIA TocTporo Kyra A,

SAKIIIO:
J3

a) sinA:T; B) tg A=2.

6) cosA=0,28;

SHalgiTE:

a) ctgo, akmo sino=0,5; 0) tgo, aKIio cosoczTZ.

CmopocriTh BUpasu:

1-sina)(1+si
2) ( sm(.)c)(2 +Sln0‘); B) tgocctg(l—COSzOCo
sin” o

6) coso.—cosasin®a;

CopocriTh Bupasu:

a)

cos o
; B) cos’ o.+tg® acos® o.

’
ctga

6) sinacosoctgo+sin®o;
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Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

PiBeHb B

683. HoseniTs, 1o mjsa Oygb-gKoro rocrporo kyra A tgA>sinA.

684.
685.

686.

(&)

212

687.

688.

HoBemiTs, 1o aua 6yab-aKoro roctporo Kyra A cosA<ctgA.
CmopocTiTh BUpasu:
] 2
sin” o 1+tg” a

a ————; B)

coso,—cos’ o l+ctg?a
6) tg®o(l—sina)(1+sino);

CmopocriTh Bupasu:
a) (sino+coso)® +(sino—cosa)’;

6)

—cosoctga;
sin o

tgactgo
&_tgz o.

B)

cos o

lNMoBTOpeHHA nepea BMBYEHHAM §20

TeopeTnyHnn matepian

® HEpiBHICTH TPUKYTHUKA; ( 7 kaac, § 18 )
e Teopema Iliparopa.
( 8 kuac, § 13 )
3apaui

Kyt npu Bepmuni piBHOOGeApeHOr0 TPUKYTHUKA AopiBHIoe 120° 3Ha-
UOiTh, GiYHY CTOPOHY TPUKYTHUKA, SKIIO MeJiaHa, IPoBefeHa M0 OCHO-

BU, MeHIIA 34 Hel Ha 8 cM.

Karer mpaMOKYTHOTO TPUKYTHHKA JOPiBHIOE 5 cM, a MemiaHa, Hpo-
BeIeHa J0 iHIIIOro KaTeTa, AopiBHIOE 13 cM. S3HAHAITHL IJIOIIY IILOTO

TPUKYTHUKA.



§20' o06uucnenns 3HaueHb

MpPU20HOMEMPUYHUX (PYHKUilI

201. Popmynu O0ONOBHEHHSA

TpuroHoMeTpUYHi TOTOMKHOCTI, AKI MU POBTIIAHY-
JIW, BCTAHOBJIIOIOTH B3AEMO3B’A30K MiK Di3BHMUMU TPUTO-
HOMETPUUYHUMHU (PYHKIiAMH omHOro KyTa. Crupobyemo
BCTAHOBUTHU 3B’A30K MiK (DYHKIIAMHU ABOX T'OCTPUX KY-
TiB IPAMOKYTHOTO TPUKYTHUKA.

Teopema (bopmynu 4ONOBHEHHS)

[nAa 6yab-AKoOro rocTporo Kyta o
sin(90° —a) =coso, cos(90° —o) =sino.

JoBepeHHA

[ PosrisfgHeMO NPAMOKYTHHN TpUKyTHUK ABC
3 rimorenysow AB (puc. 175). fAxmo LA=o, TO
ZB=90°—-o. IlogaBmu CHUHYCH i KOCHHYCH TI'OCTPHX
KYTiB TPUKYTHUKA, MAaEMO:

. AC AC .
sinB=—-, cosA=——, T00T0 sin(90°—-0)=coso,
AB AB

. BC BC .
sinA=—, cosB=—, 100T0 c0s(90°—0) =sina.
AB AB
Teopemy nosegeno. M

Hacnigok

[nAa 6yab-AKOro rocTporo Kyta o
tg(90° —a)=ctgo, ctg(90° —a)=tgo.

3ayBasKuMoO, 1110 HadBa «(OPMYJIU IOMOBHEHH»,
AK 1 Ha3Ba «KOCHUHYC», Y AKIA mpe@iKc «KO-» o3HaUae
«IONATKOBUI», TMOSICHIOETHCS TUM, III0 KOCHUHYC € CHUHY-
CcOM KyTa, AKUH IOMOBHIOE naHuit KyT 10 90°. AmaJsoriu-
HO IIOSICHIOETHCS 1 HasBa «KOTAHTEHC».

Puc. 175. lo moBe-

IeHHsA (D)OpPMYJI IOIOB-

HEHHA
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Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

Puc. 176. o o6umc-
JIEHHS TPUTOHOMET-
PUYHUX QYHKIIN
kyTa 30°

214

20.2. 3HAYEeHHSA Mpu2oHOMeEMpU4YHUX
(yHkuiti kymis 30°, 45°, 60°
O0uncanMO 3HAUYEHHS TPUTOHOMETPUUHUX

dyurniit kyra 30°. Iaa 1poro B PiBHOCTOPOHHBO-

My TpuKyTHUKY ABC 3i CTOpPOHOIO @ TpPOBegeMO

Bucoty BD, ska € Takok OiceKTpucoio i memiaHoiO

(puc. 176). ¥V tpurkyrtaury ABD /D =90° £B=30°

AB=a, AD= %, i 3a Treopemoro Ilicparopa BD = a4 23 .

Maewmo:
sin30°=£=£:a=l,
AB 2 2
cos30°=£=a 3 :a=£;
AB 2 2
AD a a\/g 1 3
tg30°=—=—: =—=—;
BD 2 2 3 3
BD
ctg30°=—=“*/§:1=J§.
AD 2 2

3a g0moMoron (GopMyJ AOMOBHEHHS OTPUMYEMO
3HAUEHHSA TPUTOHOMETPUYHUX (PyHKITiH KyTa 60°:

V3,

sin60° =sin(90°-30°) = cos30° = -~
€0860° = cos(90° —30°) = 5in 30° = %;

tg60° = tg(90° -30°) = ctg 30°=+/3 ;
NEY

ctg60° = ctg(90°~30°) =tg30° =~

IOna o0uucjIeHHS 3HAUEHb TPUTOHOMETPUUHUX
(yuKIiil KyTa 45° posriAHeMO PiBHOOEAPEHUI IPAMO-
KyTHUN TpukyTHuk ABC 3 xareramu AC=BC=a

(puc. 177). 3a Teopemoio Iliparopa AB= a2 . Maewmo:



§ 20. OBYMCNEeHHs 3Ha4eHb TPUTOHOMETPUYHMX (yHKLIN

BC a 1 \/E

sin45°=—= ==
AB a2 2 2
AC 1 2
cosd4ho=""=_1 =—=—;
AB a2 N2 2
BC
tgaso=—"—=2=1;
a
AC _a Puc. 177. ITo ob6uuc-
ctg4s°= BC =—=L JIeHHA TPUTOHOMe-
a . TPUYHUX PYHKITiN
IlomamMo 3HaueHHS TPUTOHOMETPUUYHUX (PYHKIIN KyTa 45°
KyTiB 30° 45° 60° y Buriasagi Ta0bauIri.
. Kyt a
DyHKLis
Y 30° 45° 60°
. 1 V2 J3
sino — —_— —_—
2 2 2
J3 2 1
coso - - —
2 2 2
3
tga — 1 NE)
3
J3
ctga J3 1 -
3

3HaueHHS TPUTOHOMETPUUHUX (PYHKIIN iHITNX KYyTiB MOKHA OOUMCINTH

3a OTIOMOT'0I0 KaJbKyJaaTopa abo cmermiajabHuX Tadauihb (qus. JomaTok 3).

3anumaxHs i 3a0avi

YcHi Bnpasu
689. V mpamoryrHomy TpuKyTHUKY ABC 3 rimotenyson AB sinB=a. Yo-
MY JOPiBHIOE KOCHHYC KyTa A?
690. Yy MOMKYTh CUHYC i KOCHHYC I'OCTPOr0 KyTa IPAMOKYTHOIO TPUKYTHUKA
MOPiBHIOBATH OAUH OAHOMY? ¥ SKOMY BUIAIKY?
691. V¥V npamokyTHOMy TpukyTHuUKYy ABC 3 rimorenysoio AB tgA>tgB.
Ynu Moike OJUH i3 IUX TAHT'EHCIB JOPiBHIOBATU OSMHUILI?

692. Kyru o i B — rocTpi KyTu NpsiMOKYTHOI'O TPUKYTHUKA. SHANIITH 10-
oyTox tgo-tgf.
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216

693.

694.

695.

696.

697.

698.

699.

700.

701.

lpadiuHi BNnpasun

HaxpecuiTh TPAMOKYTHUN TPUKYTHUK.

a) BuwmipsaiiTe karer i rimoTeHy3y TPUKYTHHKA Ta O0UMCIITH iX BimHO-
IIeHHA.

6) BuginmiTh uepBOHMM KOJBOPOM KYT, CUHYC SKOTO 3HAIIEHO, i CHHIM
KOJILOPOM — KYT, KOCUHYC SKOT0 3HaIeHO.

HaxpecsiTh piBHOCTOPOHHIY TPUKYTHUK i IPOBEAiTH Hioro BucoTy. IIpo-
BeJiTh HeoOXimHi BUMiplOBaHHA Ta OOUUCIIITHL 3HAUEHHS TPUTOHOME-
rpuunHuxX QysKnii kyrie 30° i 60° IlopiBHsaiiTe oTpuMaHi pesyabraTu
3 TaOJUYHUMU.

NMnucbmosi BnpaBn

PiBeHb A

3HAUTITHL TOCTPUHN KYT X, SKIIO:

a) sinx =cos36°; B) tgxzx/?j;
0) cosx=sin82°; r) cosx =sinx.

SHAHIITL TOCTPUN KYT X, SKIIO:
a) cosx=sinb0% 0) sinx=0,5; B) tgx=1.

Kopucryouncs KaJabKyaATOpoM abo Tabauimamu, sHaimiTe sin 80°,
sin 32°, cos 18°, cos 54°, tg 65° tg 10°.

O0UnCTiTD:

a) sin30°+tg45°; B) V2 sin45° —cos60°.
6) cos30°-tg60°;

O6UUCTITE:

a) \/§COS30°—00860°; B) sin60°-tg30°.

0) cos45°-sin45°;

Kytu A i B — rocTpi KyTu IPAMOKYTHOTO TPUKYTHUKA. SHANTITE:
a) sinB i cosB, akmio cosA=0,6;

0) cosA i tg A, akmo sin B=0,5.

SHaAWITE:

a) cosa i sina, akmo sin(90°-o)=0,8;

0) tg(90°-n), akmo sino = %



§ 20. OB4MCNEeHHs 3Ha4YeHb TPUIOHOMETPUHHIX (DYHKLN

702.

703.

704.

705.

706.

707

708.

709.
710.

(&)

711.

712.

PiseHb b

3HANIITHL TOCTPUN KYT X, AKIIO:

a) tgx=ctg22° 0) cos(90°-x)=0,5.
3HAUIITHL TOCTPUHN KYT X, SKIIO:

a) ctgx=tgl4° 0) tgx=ctgx.

Kyru A i B — rocrpi KyTu NpSIMOKYTHOTO TPUKYTHUKA. SHAHTITE:

a) tg A, axkmpo sinB= B) sin® A +sin® B.

L.
Nk
6) sin B, akmio ctgA:\/g;
SHaMgiTE:

a) sino, coso i tgo, axmo tg(90°—0c)=§;

6) cos’ o +cos’(90° —q).

CyMa KOCHHYCiB TrOCTPUX KYTiB IPAMOKYTHOTO TPUKYTHUKA AOPiB-
Hioe b. 3HAUAITE CyMy CUHYCIiB ITUX KYTiB.

PiBeHb B

(onopHa). 3i 30iabwenHaAM 20cMPO20 KYMA CUHYC | MAHZEHC Ub020 KYyma
3pocmarnmo, @ KOCURYC i KomaHzenc cnadaiomy. [JoBexiTs.
TlopiBHaiiTe:

a) sin23° i cos65°% 0) tg36° i ctg64°.

O0uwnciritTh 3HaueHHs Bupasy tg15°-tg30°-tg45°-tg60°-tg75°.
Hosenits, mo tgl°-tg2°-...-tg88°-tg89°=1.

NoBTOpeHHA nepen BMBYEHHAM §21
TeopeTuyHnn matepian (

* TIPAMOKYTHUI TPUKYTHUK;

7 raac, § 17 ]

® TPUTOHOMETPWYHI (PYHKIIII rocTporo Kyra. ( 8 kxac, § 19 ]

3apaui
Bucora piBHOGEIPEHOTO TPUKYTHUKA, ITPOBeAeHa 10 6iuHOi CTOPOHH, I0-
piBHIOE 6 cM. 3HAKAITH MJIOIY TPUKYTHUKA, SKIIO KYT IIPU HOT0 OCHOBI
IopiBHIOE 75°.

SHAHAITE IOy PiBHOOEAPEHOr0 IPAMOKYTHOTO TPUKYTHUKA, HaWMeH-
IlIa BUCOTa SKOTI'0 JOPiBHIOE a.
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§21 Po3s’asyBaHHA NPAMOKYMHUX
MpPUKYMHUKIB

Puc. 178. CriBBigHO-

IIeHHs MiK CTOpPOHA-
MU ¥ KyTaMU IPAMO-
KYTHOTO TPUKYTHUKA

21.1. 3HAX00)KEHHSI HEBIOOMUX CMOPIH
NPSAMOKYMH020 MPUKYMHUKA

Hexail jaHo nNpaMOKYTHUM TPUKYTHHUK i3 Karera-
Mu a i b, rimorenysoi c¢ i rocrpumu Kyramm o i B
(puc. 178).

3Haioun rpaAycHy Mipy KyTa O i JOBKUHY OyIb-
AKOI 31 CTOPiH TPUKYTHHKA, MM MAEMO 3MOI'Y 3HAWTH
ob6uaBi immi #ioro croponu. IlpaBuia 3HAXONKEHHS He-
BiIOMUX CTOPiH IPAMOKYTHOI'O TPUKYTHHUKA Oe3mocepe-
HBO BUILJIMBAIOTH 3 03HAUEHb TPUTOHOMETPUUYHUX (DYHK-
i i MOKYyThb OyTH y3arajabHeHi y BUIMIALL JOBiZKOBOI
Ta0JINIIi.

LllykaHa cTopoHa

IIportune:xkuuii Karer

IIpunernuit Karer

Cnocib 3HaxofXeHHsA ®opmyna

Karet, mpotune:xuuii 10 KyTa o, I0-
PiBHIOE:
e [M00yTKY TimoTeHy3W Ha Sino; a=csino
e no0yTKY IIPUJIETJIOTO KaTeTa a =btgo.

Ha tgo
Karet, mpusersnuii 1o Kyta o, I0-
piBHIOE:
® 1M0o0yTKY TilOTEeHy3u Ha COSOL; b=ccosw

a

® BiIHOIIEHHIO IPOTUJIEIKHOTO KaTe- | b=

Ta 10 tgol tgo
T'imoTenysa mopiBHIOE: “
* BiJIHOIIEHHIO IPOTUJIEKHOTO KaTe- | € =—
Tinorenysa ta 10 sino; sin o
® BiJHOIIEHHIO IPUJIEIJION0 KaTeTa 0 | ¢ = b
cos oL cos o
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§ 21. Po3B'A3yBaHHA NPAMOKYTHUX TPUKYTHVIKIB

3ayBasKuMO, IO AJA 3HAXOMKEHHA HEBiJOMUX
CTOPiH IPAMOKYTHOTO TPUKYTHUKA MOMKHA BUKOPU-
croByBatu i ctgo (BizmoBigui mpasuia i popmynu oTpu-
MaiTe caMOCTifiHO).
3amaM’sITOBYBATH 3MiCT ZI0BiJK0OBOI TabIuIli He 060-
B’A3KO0BO. /{151 3HAXOMKEeHHS HEeBiIOMOI CTOPOHU IIPAMO-
KYTHOT'O TPUKYTHUKA MOXKHA AiATU 3a TAaKUM ILJIAHOM.
1. BubOpaTtu popMyay o3HAUEHHS Ti€l TPUTOHOMETPHY-
HOl YHKIIil JAaHOrO KyTa, AKa MOB’SA3YeE IIYyKAHY
CTOPOHY 3 BiZiloMoI0 (IIefl eTanm MOKHA BUKOHYBAaTHU
YCHO).
2. Bupasutu i3 1iei (opmMyau IyKaHy CTOPOHY.
3. 3mificHuTH HeoOXigHi 00UMCIeHHS.

3ajava &

Y NpAMOKYTHOMY TPUKYTHUKY 3 FiNOTeHy3010 12 M 3HanAiTb
KaTeT, mpunernun go Kyta 60°.

B
; >
Po3B'si3aHHsA c
Hexan y npAMOKYTHOMY TPUKYTHUKY o =60°, c=12m. a
3Hangemo KateT b. n N
b A
OcKinbKku COsa=—, 1o b=ccosa, TO6TO ¢ b
C
b=12c0s60°=6 (w). [Puc. 178]

Bignogigb: 6 m.

21.2. puknadu po3B’a3yBAHHSA
NPSAMOKYMHUX MPUKYMHUKIB

Posp’azatyu TpuRyTHUK — IIe O3HAYa€ 3HAWTU KO-
rO HEeBiloMi CTOpPOHM I KYTHU 3a BiJOMHMH CTOPOHAMU
1 KyTamu.

IIpaMoRyTHUII TPUKYTHUK MOKHA PO3B’I3aTHU
3a CTOPOHOIO i TocTpuUM KyTOM ab0o 3a JBOMAa CTOpPOHA-
Mu. PosriisgHeMo IpUKJIagM KOHKPETHHX 3aJad Ha Pos-
B’A3yBaHHS IPIMOKYTHUX TPUKYTHUKIB, KOPUCTYIOUNCH
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Po3ain IV. Po3B'A3yBaHHA MPSAMOKYTHUX TPUKYTHWMKIB

S

\'W

L] AN
C b A

[Puc. 178]

[Puc. 178]

220

nosHaveHHAMY puc. 178. IIpu mboMy TOMOBIMOCH OKPYT-
JIATY 3HAUEHHA TPUTOHOMETPUUYHUX (PYHKIIN IO THUCAU-
HUX, TOBXKUHU CTOPIiH O COTUX, a TPAAyCHI Mipu KyTiB
IO OJUHUIIb.

3agava 1
Po3B'aXiTb NPAMOKYTHUI TPUKYTHUK 3a rinoTeHysow ¢ =10
i roctpum Kytom o =50°.

Po3B'azaHHsA
OcKinbkn cyma rocTpux KyTiB NPAMOKYTHOrO TPUKYTHUKA
popisHioe 90° To 3 =90°—50°=40°.

. . a .
Ockinbkn sino=—, To a=csina, T06TO
C

a=10sin50°~10-0,766 =7,66.

. b
OckinbKkn coso.=—, To b=ccosa, To6TO
C

b=10co0s50°~10-0,643=6,43.

3ajava 2
PO3B'AXiTb NPAMOKYTHUI TPUKYTHUK 3a KaTeToM d=6 i ro-
CTpUM KyTom [3=22°.

Po3B'A3aHHA
OckKinbKun cyma roctpux KyTiB NMPAMOKYTHOrO TPUKYTHMKA
popiBHIOE 90° To o =90°—22°=68°.

. a
Ockinbku cosf=—, 10 Cc= , TO6TO
c cosf
6 6
c= R ~6,47.

cos22° 0,927

OckinbKn th=£, T0 b=atgp, T06T0
a

b=6tg22°~6-0,404 ~ 2,42.



§ 21. Po3B'A3yBaHHA NPAMOKYTHUX TPUKYTHVIKIB

3afava 3 &

Po3B'AXiTb NPAMOKYTHUI TPUKYTHYK 3a rinoTeHy3olo ¢ =13
i KateTom a=>5.

Po3B’A3aHHsA B
=2
3a Teopemoro Midaropa b=+/c> —a*, T06T0 . ¢
b=+13% -5 =12.
s ] N "
Ockinbku sino =2, To sino= - ~ 0,385, 3Bigkn o ~23°. b
C
OCKinbKi cyma rocTpux KyTiB MPAMOKYTHOTO TPUKYTHIKA [Puc. 178]

JopiBHoe 90° 1o ~90°—-23°=67°.

3agava 4 &

Po3B'AXIiTb NPAMOKYTHUI TPUKYTHUK 3a KaTeTamum ad=38
i b=15.

Po3B'A3aHHA
3a Teopemoto Midaropa ¢ =+/a’> +b*, T06T0

c=/8+15” =17. ju AN

. a 8 .
Ockinbkn tgo=—, 10 tga=—~ 0,533, 3Bigkn o ~28°.
b 15 [Puc. 178]
OcCKinbKn cyma roctpux KyTiB NPAMOKYTHOrO TPUKYTHUKA

JopiBHe 90°, To 3 ~90°—-28°=62°.

OkpeMi KpOKU pos3B’a3yBaHHS 3amau 1-4 MoKHA
3iMICHIOBATHY iHITMMU criocobamu. AJie CJIiJ 3ayBaKuUTH,
110 V BUIAAKy, KOJHU OJHA 3 JBOX CTOPiH TPUKYTHUKA
3HaleHa HaOJIMMKEHO, MJIS OlJIBII TOYHOI'O 3HAXOI)KEH-
Hs TPEThOI CTOPOHHU JOPEUYHO 3aCTOCOBYBATH O3HAUEHHS
TPUTOHOMETPUUYHUX (PYHKITIHA.
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Y

(RN

Puc. 179

J

Puc. 180
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21.3. MpuKnaoHi 3adaui

PosrnsanemMo mpuUKJIagu 3acTOCYBaHHSA PO3B’S-
3yBaHHA TPUKYTHUKIB y IPAKTUYHUX 3a]adUax.

3afaua
3HangiTb BUCOTY NixTapHoro ctosna (puc. 179).

Po3B'A3aHHA
Ha neBHin BigcTaHi Big nixtapHoro ctoena obepemo Tou-
Ky A i Bumipsaemo kyT BAC.
OcKinbKn y NpAMOKYTHOMY TPUKYTHUKY ABC

tgA=25, 10 BC = ACtgA.
AC

[lna BU3HAUEHHA BUCOTU JTIXTAPHOro CTOBMA HEOOXiAHO [10-
patn go BC sucoty AD npunagy, 3a AONOMOrol AKOro Bu-
miptoBanu KyT. OTxe, BE = ACtgA+ AD.

3agaua

Hacun wocenHoi goporu (puc. 180) mae dopmy piBHOGIY-
Hoi Tpaneuii. LUnprHa Hacuny y BepXHi YacTWHI CTaHOBUTb
60 M, Y HVXHIN YacTnHi — 68 M. 3HamgiTb BUCOTY Hacuny,
AKLWO KYTW Haxmiy YKOCIB [O FOPU3OHTY AOPiBHIOWOTL 60°.

Po3B'A3aHHA

PosrnaHeMo pisHoGiuHy Tpaneuilo ABCD, y skiin AD| BC,
AD=68 m, BC=60 m, LA=/D=60°.

Mposepemo Bucotn BH i CF. Ockinbkn BC =HF i AH=FD
(moBegitTb Le camocTitHo), To AH=FD=(68-60):2=4 (m).

Y TpukyTHUKY ABH /H=90° ZA=60° AH=4m.

Ockinbkn tgA= ﬂ, T0 BH=AHtgA, T06TO
AH

BH = 41tg60° = 4+/3 ~6,93 (m).
Bignosigb: = 6,93 m.



§ 21. Po3B'A3yBaHHA NPAMOKYTHUX TPUKYTHWKIB

L

713.

714.

715.

C

716.

717.

(8

718.

719.

720.

721.

1

3anumaHHa i 3adavi

K

YcHi Bnpasu

Yu MoKHA PO3B’A3aTH NPAMOKYTHUN TPUKYT-
HHUK 3a JBOMAa CTOPOHAMM; 3a ABOMAa KyTaMmu?
Y npamokytHOMy TpuKyTHUKY KMN Bimomi
karer MN i kyr K (puc. 181). Bupasits uepes
HUX ADPYTUH KaTeT i rilloTeHy3y TPHUKYTHHKA. M a N
Kopucryounct puc. 181, BusHaure, gKi 3 Ha- Puic. 181
BeICHUX TBEPIsKeHb IIPABUJIbHI:

a) KN=2Y. 6) MK = KNsina; 8) KN = MNtgo; 1) MN =L,

sino ctgo

lNpadiuHi Bnpasn

HakpecrriTs NpAMOKYTHUN TPUKYTHUK 1 BUMipAliTe B HbOMY TimoTe-
HY3y 1 roctpuit KyT. Po3B’s:KiTh Ieli TPpUKYTHUK. IlepeBipTe oTpuMaHi
pesyabTaTi BUMipPIOBAHHSIM.

HaxpeciuiTe OpAMOKYTHUII TPUKYTHUK 1 BUMipAliTe HOoro KaTeTu.
Posp’sikiTh el TpuKyTHUK. IlepeBipTe oTpuMaHi pesyJbTaTy BUMipIO-
BaHHAM.

NMucbmoBi Bnpasn

PiseHb A
YV OpAMOKYTHOMY TPUKYTHUKY KaTeT 3aBAOBXKKU 7 CM € IIPUJIETIIUM IO
kyTa 60°. 3HAHIITH MimOTEeHY3y TPUKYTHHUKA.
3HalIiTh MOBKUHY Tpacu KUIBCHLKOTO
(dynirkynepa, AKIIO PiBHUIA BUCOT MixK
HUXKHBOIO 1 BEPXHBOIO CTAHIIIAMU AOPiB-
HIOE 75 M, a CMHYC KyTa HaXWJIy TPacu J0

25
TOPUBOHTY CTAHOBUTH e
Y OpaAMOKYTHOMY TPUKYTHUKY TilOTeHY3a IOPiBHIOE 8 cM, a OIWH i3
KareTiB — 4+/2 cM. 3HAHAITH TOCTPi KYyTH TPUKYTHUKA.

Po3B’si3kiTh IPAMOKYTHUI TPUKYTHUK' 3a TiIIOTEHY30I0 i TOCTPUM KYTOM:
a) c=8, a = 30% 0) c= 10, o = 42°.

V samauax 721-726 BUKOPUCTOBYIOThCA IO3HAUEHHS puc. 178.
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224

7122.

723.

724,

725.

726.

7127.

728.

729.

730.

731.
732,

733,

734.

735.

736.

Po3B’s1:kiTh IPAMOKYTHII TPUKYTHUK 34 KATETOM i TOCTPUM KYTOM:

a) a=2, = 45% 0) a=4, o = 18°

Po3B’a:KiTh MPAMOKYTHUIN TPUKYTHUK, AKIIO:

a) c= 12, o = 28% 06) a=8, p = 40°.

Po3B’stiKiTh IPAMOKYTHUN TPUKYTHUK 3a TiIOTEHY3010 i KaTeToM:
a) c:9\/§,a=9; 0) c=25, a=24.

Po3B’s1:kiTh IPAMOKYTHII TPUKYTHUK 3a JBOMA KaTeTaMU:

a) a=6+/3, b=6; 6) a=9, b=40.

Po3B’sKiTh IPAMOKYTHUI TPUKYTHUK, SKIIO:

a) a=6, c=10; 6) a=5, b=+/11.

Bigpisok BD — BucoTa IpPAMOKYTHOro TpukyTHuUKa ABC, mpoBeaeHa
o rimorenysu. [loexmite, mo ADtg A= DCtgC.

Bigpisok BD — BucoTa IpsaMOKYTHOTO TpukyTHuUKa ABC, mpoBemeHa

BD =ACcosA.

o rimorenysu. IloBemiTh, 1110
sin A
PiBeHb b

Iiaronans mpAMOKyTHUKA AopiBHIoE 10, a KyT MixK miaromamamu 40°
SHAUTITHL CTOPOHU ITPSAMOKYTHHKA.

.. . 8
CuHyc KyTa IpW OCHOBi piBHOOEZpPEHOr0 TPUKYTHUKA MOPiBHIOE — ,
17

a BHUCOTa, IIPOBeJieHa 10 OCHOBU,— 16 cM. 3HAIITHL OCHOBY TPUKYTHUKA.
Hiaronami pomba mopiBHOIOTE 10 cM i 24 cMm. 3Ha#igiTs KyTH pomobOa.
Bigpisox BD — BucoTta mpaMoOKyTHOTO TpukyTHuka ABC, mpoBemeHa
o rimoTenysu. Poss’sikiTh TpukyTHUK ABC, AKIIO:

a) BD=4+/3, /DBC=60° 6) AD=9, £C=10°

Bigpisok BD — BucoTa IpsaMOKYTHOTo TpukyTHuKa ABC, mpoBemeHa
o rinmorenysu. Poss’s:kiTh TpukyTHUK ABC, axmo BD=3, DC=4.
OcHOBU HPAMOKYTHOI Tpamerii mopiBuioloTs 8 i 12, a Tymwuii kyt 110°.
3HangiTh 6iuHi CTOPOHM Tpamelrii.

Y piBHOGIUHi# Tpamerlii KyT Ipu OCHOBi JopiBHIOE 135° MeHIIa OCHOBA
i 6iuna cropona — BigmosigHo 8 i 10. 3HalAiTE cepeaHIO JTiHiI0 Tpamerrii.

Tiub Big croBma saBBuiniku 11 M craHoBuTh 4,4 M. Bupasits y rpagycax
BucoTy COHI[S HajJ TOPU30HTOM.



§ 21. Po3B'A3yBaHHA NPAMOKYTHUX TPUKYTHWKIB

737.

738.

739.

740.

741.

742.

Henogmanik Big aBecTpadtiiickkoro micta Katymo6a
posTailioBaHa HaWKpyTila (3a yXUJIOM TpPacu)
ripepka samisaung Katoomba Scenic Railway.
i moBxxuna cramoBuTs 415 M, a BucoTa mimiio-
my — 321 M. 3HAUAITh KYT YXUIY TPaCH.

PiseHb B
PosB’stikiTh IPAMOKYTHUI TPUKYTHUK 3a CYMOIO KaTeTiB m i rocTpuM
KyTOM O..

Po3B’akiTH TPAMOKYTHUM TPUKYTHUK 32 Pi3HUIIEIO
TOCTpUX KYTiB @ i rinmoTeHysom c.

Bucora mpaMOKYTHOTO TPUKYTHUKA MiJUTH Tillo-
TeHy3y y BigHomeHHi 1 : 3. 3HAUAITH TOCTPi KyTHU

C

AL A
TPUKYTHUKA. % >
Ha puc. 182 nmoxasano cmoci0 BuMipioBaHHSA BUCOTH
IIpeaMeTa, OCHOBA AKOr0 HeJOCS:KHA. SHAUMITH (10 Puc. 182

Bucory, axio AB=d, LCAD=o, LCBD=0.
Karetu npamorkyTHOro TpuKyTHUKA HopiBHIOIOTE 30 i 40. 3HAHIITE KYT
MiK MemiaHOIO i BUCOTO0, IIPOBEJIEHNMHU /IO TillOTeHY3U.

OH/IGUH-MpPeHYBAHHA 015 Nid20MOBKU
00 KOHMpONbHOI pobomu N° 5

3a0dauyi 0ns nid2omoBku 00 KOHMPOAbHOI pobomu N¢ 5

. . . 2
3uaigits sinA i tg A, axmo cos A4 zi.
2

. 0082 o
CopocriTh Bupas

(1—sino)(1+sino)
O0uncrith 2sin60°+4cos60°—ctg30°—2tg45°.

Y OIpAMOKYTHOMY TPUKYTHUKY KaTeT 3aBAOBKKHU 18 cM € IPOTUIEKHUM
mo Kyrta 60°. 3HaiimiTh Apyruil KaTer i rimoTeHy3y TPUKYTHUKA.
Y IpAMOKYTHOMY TPUKYTHUKY TiIlOTeHYy3a AOPiBHIOE 74 ¢M, a CUHYC Of-

.12 o .
HOTO 3 KYyTiB — . SHAUIITh IepUMeTp TPUKYTHUKA.
37
Binpmma 6iuHa cTopoHa omMCaHOI MPAMOKYTHOI Tparelii ZOpiBHIOE c,
a TocTpuil KyT AopiBHIOE o. JloBemiTh, 1[0 cepenHA JiHiA Tpamelil mo-
c(1+sinoc)
2

piBHIOE
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niocymku
MNIOCYMKOBWUW OMNa4 PO341NY IV

TPUTOHOMETPUYHI ®YHKLIT TOCTPOIO KYTA
MNMPAMOKYTHOIO TPUKYTHUKA

CuHyc

Kocnnyc

TaHreHc

KoTaHreHc

CuHycom
TOCTPOro KyTa o
Ha3WBAaETHCS Bif-
HOITIEHHS IIPOTH-
JIEZKHOTO KaTeTa
IO TimoTeHys3u:

. a
sSIno=—
c

N

KocuHycom
TOCTPOro KyTa O
Ha3WBAETHCA BiJI-
HOIIIEHHS IIPU-
JIETJIOTO KareTa
IO TiTIOTEHY3MU:

b
CoSOl =—
c

N

b

TaHzeHcoMm
TOCTPOro KyTa o
Ha3WBAETHCS Bif-
HOITIEHHA ITPOTU-
JIEJKHOT'0 KaTeTa
IO TIPUJIETJIOTO:

tgoc:i
b

o

b

KomaHzeHcom
TOCTPOTO KyTa O
HA3WBAETLCA Bif-
HOITIEHHS TTPUJIET-
JIOTO KaTeTa
IO TIPOTUJIEKHOTO:

ctgoc=2

a

“&
b

TpuroHoMeTprYHi TOTOXKHOCTI

sin®o+cos’o=1

tgo-ctga=1

sino

tgo=

Cos O
Ccos O

ctga=

sin o

®opmynu 0onosHeHHs
sin(90°—-a) =cosa
c0s(90°—o)=sina
tg(90°-a)=ctga
ctg(90°-a)=tga

3HayeHHA TPUroOHOMETPUYHUX OYHKLIN AeAKMX KYTiB

o 30° 45° 60°
, 1 V2 J3
sina — — —
2 2 2
coso, Vs V2 1
2 2 2
tgo ﬁ 1 J3
3
ctga J3 1 %
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Miacymkn

PO3B'A3YBAHHA MPAMOKYTHUX TPUKYTHWNKIB

3apava YmoBa Cxema po3B'A3yBaHHA
B
: : Haxo:
1]‘311;[311:211{ 3a AB=c, LA=q, 1. £ZB=90°~-q,
Ta roc'rynﬁ X £C=90°. 2. AC =ccosa
. P SHaiiTu: 3. BC =csino
Y o A /B, AC, BC.
B
HAao: 1. ZB=90°-o
BC=a, LZA=0q, “
@ £C=90°. 2. = o
3HanTm: a
Bimomi karer | oL——%N, 4B, AB, AC. 3. AC= wo
i rocTpuit
KYyT 2
Haso: 1. ZA=90°-B
B BC=a, £B=0, .
a Z£C=90°. 2. AB=
3uaiiTu: cosf
ZA, AC, AB. 3. AC=atgp
© A
B IaHo:
= _ 2 2
Bimomi ig - ‘;’ 1. AC=+c"—a
rimoreHysa a ¢ LC_: 9’00 9 sind = a
’ c
Ta Karer . s po 4
4 Ac, £4A, /B.
i JIEN: (oK
Be =@, 1. AB=Va®+b’
Bigomi nBa AC = b, u
KareTn ¢ ZC =90°. 2. tgA:;
3naiTu:
3. £LB=90°-ZA
¢4 AB, ZA, /B.
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Po3ain IV. Po3B'A3yBaHHA MPSMOKYTHUX TPUKYTHWKIB

Q KoHTponbHi 3anutaHHA go posginy IV

1. JlaiiTe o3HaueHHS CHHYCA, KOCUHYCA i TaHTeHCAa TOCTPOTO KyTa IPSIMO-
KYTHOT'O TPUKYTHHUKA.
2. CdopmysioiiTe OCHOBHY TPHUTOHOMETPUUYHY TOTOMKHICTB.
3.  CdopmyrroiiTe ¢GopMyan JOTOBHEHH.
4. HasBiTh 3HaUEHHSA TPUTOHOMETPpUUYHUX (PyHKIiH KyTiB 30° 45° 60°.
5. Onuirirs poss’si3yBaHHA IPIMOKYTHOI'O TPUKYTHUKA:
a) 3a TimoTeHy300 i TOCTPUM KYTOM;
0) 3a KaTeTOM i TOCTPUM KYTOM;
B) 3a TriIOTEeHy300 i KaTeToM;
r) 3a JBOMa KaTeTaMU.

% Hdopatkosi 3agaui o posainy IV

743. CropoHu mapaJjejorpamMa AopiBHOIOTL 4+/2 cM i 8 cM, a rocrpuii KyT 45°.
3HANUIITH, BUCOTH 1 ILJIOIIY ITapaJjiejorpama.

744. Papiyc KoJia, BIMCAHOI'O B POMO i3 rOCTPUM KYTOM 0., JOPiBHIOE . SHAli-
IiTh CTOPOHY i miomry pomoa.

745. Cropona TpurkyTHHKAa gopiBHioe 10, a mpuiermi mo Hel Kytm 30° 1 45°,
3HANIITH iHIII CTOPOHU TPUKYTHUKA.

746. $IKImo aBa IPSIMOKYTHI TPUKYTHUKU MAalOTh
piBHi rimoreHysu, TO CUHYCU IX TOCTPUX KY-
TiB IpONOPIifiHI TPOTUIEKHUM KaTeTaM,
a KOCHMHYCH TOCTPUX KYTiB — IMIPUJETIUM
kareram. IloBexiTh.

747. BicekTpuca, IpoBeieHa 3 BEPIINHYI I'OCTPOro
KyTa O MPAMOKYTHOTO TPUKYTHUKA, HOPiB-
Hioe [. 3HAWIITH rimOTeHY3y TPUKYTHUKA.

748. Eckaiatop XapKiBCbKOI'O METPOIOJITEHY
Mae cxoauHKM 3aBmupiiku 40 cM i 3aBBUIII-
ku 30 cm. BusHauTe KyT HaXUJIy CXOIiB.

749. 3a 700 m Bij TOUuKHM BiZpuBY JiTaka Bif
3eMJIi pPO3TaIllOBaHi JepeBa 3aBBUIIKYU 24 M.
Ilix axuM KyToM Mae mifgiimarucs JiTaxk,
1100 He 3auenuTu gepes?
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Miacymkn

750.

751.

752.

753.

754.
755.

3apayi NiaBULLEHOI CKNAAHOCTI

HoBexmiTs, 1110 KaTeTu MPAMOKYTHOTO TPUKYTHHUKA 1 BUCOTa, IIPOBeIeHA

. . .. 1 1 1
IO TiIOTeHy3H, IOB’A3aHi CIIiBBiIHOIMIEHHAM — = — +—

c2 (12 b2
V piBHOGEIpPEHOMY TPUKYTHUKY KOCHHYC KyTa IIPU BePIIHHI AOpiB-
HIOE a. 3HAWOITh TAHTeHC KyTa MiK OCHOBOIO i BMCOTOIO, IIPOBEEHOIO

o 0iuHOI CTOPOHU.

Y rpukyrauky ABC AB= BC, a Bucora AFE yaBiui MeHIa 3a BHCO-
Ty BD. 3HaiigiTh KOCUHYC KyTa IIPHU OCHOBI TPUKYTHHUKA.

IBa KoJia, BificTaHbh MiK IIeHTpaM! AKWUX MOPiBHIOE d, JOTUKAIOTHCS
30BHI. 3HAWAITHL pamiycyu mMUX KijJa, AKIO0 KYT MisK IX CIOiJIbHMMM 30B-
HIITHIMU JOTUYHUMMU JOPiBHIOE 20L.

SuaigiTs sin75°.

Bigpisku BB, i CC, — BHUCOTH TrOCTPOKYTHOro TpukyTHuka ABC,
y akomy ZA =o.. 3HaiaiTe miaomy TpukyTHuka AB,C,, AKIIO oA
tpukyTHUKa ABC nopiBHIOE S.
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ICTOPUYHA OOBIOKA

Heo6ximuicTh pos3B’sa3yBaHHSA TPUKYTHUKIB BU-
HUKJA IiJi yac posTIAAYy 0ararhboxX MPaKTUUYHUX 3a7ad
y 3B’3Ky 3 moTpebamu reorpadii, acTpoHomii, HaBirairii.
Tomy esemMeHTH TpuroHOMeTpii 3’aBuiucs 1ie B JlaBHBO-
My BaBusoni, me acTpoHoMis Halyjaa 3HAUHOT'O PO3BUT-
Ky. ¥ poOori rpembkoro suesoro [tonemesa «Ajxbmarect»
(II cr.H.e.), Te BUKJIAJEHO aHTUYHY CHUCTEMY CBIiTYy, Mic-
TATbCA eJeMeHTHU c(hepruHOol TPUTrOHOMETPIl.

CuHyc i KOCHMHYC fAK JIOIOMiKHI BeJIWUYUHU
BUKOPHCTOBYBAJU iHAifichbKi MaremaTuku y V CT.,

Mronemen

AT,
Thei

Y HasHi#i I'penii 3amicTs cuHyca KyTa o pO3IIALAIN
JOBXKUHY XOPAM, AKa BIATIOBiZa€ IeHTPAJIBLHOMY KYTY 20 .
IificHo, AKINO pajiyc KoJia IOPiBHIOE OTWHUINL, TO Sino
BUMIpPIOETHCS IIOJIOBMHOIO TaKoi Xopau (IepeBipTe Iie ca-
MocTiitHo). Ileprri TpuroHoMeTpuuHi TabIUI OyaM CKJIa-
neni [innapxom y II croaiTTi H.e.
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Miocymkum

a TAaHTeHC i KOTaHreHC yiepiie 3’ABUINCA B poboTax
apabcbKoro maremaruka X ct. Aby-anb-Bedu.

AxX oxkpemwmii posxia MaTeMaTHUKU TPUTOHOMETPiA
BUJIINJIACH ¥ TBOPaxX IepchbKOro BueHOro HacpegaiHa Tyci
(1201-1274), a mepiIuM i3 €BPOMEHIIiB CUCTEMATHUYHE BU-
KJIaJleHHSA TPUTOHOMETpIii MozaB HiMeIbKUI MaTeMaTUK
i mexanik MoranH Mionnep (1436—1476), 6iabin Bigomuit
nin mcesmoHiMoM PeriomoHTaH.

CyuacHoi ¢hopMHU BUKJIAJEHHS i CyYacHOI CUMBOJII-
KU TPUTOHOMETDisA HaOysna 3aBaaxu JleoHapposi Ennepy
y XVIII cr.

——
o —

* ]

CEKaHC | secOl =
Ccos O

PeriomoHTaH

¥S OxpiM BijoMUX BaM YOTHPHOX TPUTOHOMETPHUHUX
(yHKIIi iHOAI posriIAgaoThCA IIe IBi:

. 1
1 KOCEKaHC | cosecOo = .
sina
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BupgatHi matemaTtnkmn YKpaiHu

Actpab OnekcaHap MaTgiioBuy
(1879-1962)

3apas icHye BeJaumKe po3MaiTTa MOCIOHUKIB
3i IMKiJBHOI MaTeMaTUKH, 30KpeMa KHUXKOK Ha JI0I0-
Mory BumresieBi. Ase Tak Oyio He 3aB:KIU. 3aBIAKU
Onexcanapy MarsitioBuuy AcTtpady B YKpaiHi mouaja
po3BUBATHCh HOBA Tajiy3b MeJaroriyHol HayKH, came
OMYy HAJIEKUTH IOYECHE 3BAHHA 3ACHOBHUKA YKPA-
THCbKOl WKoAU MemoOuKU 6UKAAOAHHS MAMeMAMmU-
Ku. Pa3oM 3 KOJIEKTMBOM OZHOAYMIIiB BiH pO3poOUB
OCHOBY METOIWKU BUKJANAHHA KypCiB apu(pMeTuru,
reomeTpii, TpuroHomertpii, 1o 06asyBajucsa HaA IIif-
BHUIIEHHI TEOPEeTMYHOI'0 PiBHA BHUKJAJAHHS I BOZJHOUAC HA 3B’SI3KY Teopii
3 TIPAKTUKOIO. 3a JTOCATHEHHS B PO3POO0JIEHHI aKTyaJbHUX MUTaHb METONU-
ku marematuku O. M. ActpaOy Oy/o MpUCBOEHO 3BaHHA Ipodecopa.

Kosno HaykoBux iHTepeciB yueHOro 0ysj0 HaA3BUYAWHO HIMPOKUM.
Bin cTrBOpUB IiNy HUBKY IOCIOHMKIB 3 MaTeMaTHMKM, AKi CBOTO uacy Oy-
AU ONHUMHK 3 HaHmoImupeHimmux. Joro mepy HAJeXKUTh HiLPYIHUK
«Haouna reoMerpisi», SKuii OyB HACTiJIbKHU IOMYJIAPHUM, II[0 BUJABABCS
HaKJaJaMM BiJi TPbOXCOT THUCAY M0 IiBMiJbliOHA IPUMiPHUKIB, BUTPpUMAaB
13 mepeBumanb, OyB IepeKJaJeHUNi I0JIbChKOI0, HiMEIIbKOI0, TATAPCHKOIO,
0oJIrapchbKoI0, €BPEichK0I0 MOBaMu. ByB mepion, xoau Omekcamap Matsi-
MOBUY CKOHIIEHTPYBAB CBOIO YBAr'y Ha IMUTAHHAX MOIINOJIEHOT0 BUBUEHHS
reoMeTpii, CTBOPMB HU3KY I[iKABUX KHUMKOK 13 Ili€ei Temm, y TOMY YHCJIi
HAJ3BUYANHO KOPUCHY I aKTyaabHy «MeTOZUKY PO3B’sI3aHHA 3aJau Ha
oOYyJOBY B CEpemHill NMIKOJIi».

AcTpsab OyB GIUCKYUYUM BHUKJAJaueM, YATAB JEKIil qJd BUUTEJIB,
BiB YpOKM AJiA YUHiB, OpaB yuacTh y IpoBefeHHi omimmiazn. Onekcauap
MarsifioBuu opraHisyBaB i ouoJuB mepIry B YKpaiHi Kadeapy ereMeHTap-
HOI MaTeMaTuKu i MeToguku marematuku (1947 p.) y Kuiscbkomy mep:xas-
HoMy menaroriuomy imcruryTi iMm. O. M. I'opskoro (amui Hamiomanbpumuii
nemaroriunuii yuiBepcuter iMm. M. II. IIparomamosa).

I mme mayieKo He Bech IepesiK eTaliB HATXHEHHOI Ipalli BU3HAYHOI'O
negarora-peopmaropa poxoMm 3 IloaTaBIUHM, 3aCAYsKEHOr0 Aisgdya HAYKHU
Vrpainu Onexcangpa MarsitioBuua Actpsida.



BunpgatHi matemaTnkn YKpaiHu

[HepeHKko bopuc Bonogumuposny
(1915-1995)

Hemo0XIUBO yABUTH HAYKOBi JOCIiIKEHHSA Ta
PO3BUTOK cydYacHOI TeXHiKM 0e3 mporpamMyBaHHI.
Ileit mpegMeT BUBUAIOTH 1 B IIKOJIi, i Ha yHiBepcuTeT-
CbKilt maBi. MoKJINBO, XTOCh i3 Bac Texx Oaskae obOpa-
TH B MaiiOyTHbOMY Ipodecito mporpamicra. €aHicTb
TaKUX Pi3HUX, Ha NePIINHN MIOIVIAMN, peueil, AK Teo-
peTmuHa MaTeMaTHKa Ta CTBOPEHHS KOMII IOTEPHUX
mporpam, IikaBo Bigbmiack y Giorpadii BumaTHOTO
BueHoro B. B. I'memenka. Ille Ha mouaTky HayKOBOL
IisJIBHOCTI BiH IIPUAIIIOB [0 IIEPEKOHAHHS, III0 IIOBHO-
I[iHHe TBOPUYE JKUTTA MaTeMaTHKa I0B’A3aHe 3 IMUPOKUM BUKOPUCTAHHAM
MaTeMaTUYHUX METOAiB Y PO3B’A3aHHI 3aBHaHb IPAKTUKU i BOZHOUAC —
Y PO3BUTKY caMUX IIUX MeToxiB. ToMy IiJKOM IPUPOXHO, IO MOJOIMM
YUeHU! 3aXOMUBCA TeOpiero fMoBipHOCTEH.

Y 1945 p. B:Ke BimOMOTO BUEHOTO, JAOKTOpPa (hi3MKO-MAaTeMaTUUYHUX
Hayk B. B. I'memenka 0yJsio 00paHO UJIeHOM-KOPECIOHAeHTOM AKameMii HAyK
Ykpainu Ta mHanpaBJieHo 10 JIbBoBa, e BiH CIIPUAB BiJHOBJIEHHIO BICOKOTO
piBHA MareMaTuku y JIbBiBCcbKOMY yHiBepcurTeTi micasa Bidtam. Y 1949 p.
BiH 3aKiHUMB NucaTu CBifl miAPyYHUK 3 Teopil iiMoBipHOCTEH, AKMII HUHI
€ KJACUKOI0 MaTeMaTUYHOI HAyKH.

Y apyrii monoBuHi 50-x pokiB XX croxitrtsa Bopuc Bosogumuposuu
ouosimB ¥ KueBi IncturyT maremaruku npu Akazemii Hayk YKpainu Ta Ke-
pyBaB poboroio 3 oprauisaii O6uucatoBanabHOro 1eHTpy. OgHouacuo I'me-
IEHKO CTBOPHUB KYpPC HPOTPaMyBaHHS IJIA €JIeKTPOHHUX OOUMCIIOBAJIbHUX
MAaIlliH, AKUH ITOYaB YUTATU CTyAeHTaM KuiBchbKOro yHiBepcuTeTy — Maii-
OoyTHiM cmiBpobiTHukamM OO0uYHCIIOBAJIbHOrO IeHTPy. IpyKoBaHuil BapiauT
IIbOTO KypPCY CTaB MEePIIM Yy Kpaidi migzpyuyHukom 3 mporpamyBanHs. Ca-
Me IO IIbOTO IIePiofy HAJEe:KUTh ImMouaToK pos3pobku B. B. 'memeHkoM mBOX
HOBUX HaINPAMiIB MPUKJAJHUX HAYKOBUX AOCTiMKeHb — Teopii MacoBoro
00CJIYyTrOBYBaHHSA Ta MUTAaHb BUKOPHUCTAHHSA MAaTeMAaTUUYHUX METOJIB y Cy-
yacHii MemumuHbi. 3arajbHa KiJbKicTh omy0JiKOBAaHMX HAYKOBUX IIPallb
Bopuca BosogumupoBuua HabIM:KaeTbeA A0 THCAYi. CBOEI 0COBHCTICTIO,
HAyYKOBOIO, ITeJarorivHoio Ta opraHisaiiiinoo poboror B. B. 'Henenko saB-
JIsie TIPUKJIAM IJIiTHOTO €THAHHS TeOopii Ta IpPaKTUKU. 33
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TemaTtuka noBigomneHb, pedepatiB i NPOEKTIB

o po3giny |
HenbToin i #10r0 BJIACTUBOCTI.
IIoOymoBa ONyKJINX YOTUPUKYTHUKIB.
danec MismeTchbKkuii i JaBHbOTPEIlbKA HAYKA.
Jleonapn Eitiep — yHiKajbHAa IIOCTaTh CBiTOBOI HAYKH.
T'eomerpuuni Miciig TOUOK, IMOB’I3aHI 3 KOJIOM.
Touxku Eitnepa. Koso mep’sstu Touok. Teopema Peepbaxa.
HonaTkoBi BimomMocTi mpo BOumcaHi ¥ omMCaHI YOTUPUKYTHUKU.
Teopema CimcoHa.
Oco0MBi BUAM TPUKYTHUKIB (OPTOIEHTPUYHUIM, efaJbHUM, pisHUIlE-
Buii, TpukyTHUK Harmoseona).

Ho posginy Il
ITigparop Camocbkuii — yueHuit, gpisocod, rpoMaaCbKuM Tidd.
Apximen i #ioro 3mo6yTKu B reomerpii. 3amaui mpo apbesoc.
IIponopirifini Bigpisku B Tparerrii.
Teopemu YeBu i Menesaa Ta ix HaCTiTKH.
3oJioTHii TIepepi3 B apxXiTeKTypi i MUCTEITBI.
IIpukmague 3acTocyBaHHA IOAiIOHOCTI TpuUKYTHUKiIB. Ilpomopiiifiamii
IUPKYJIb.

Ho posginy llI
Ax BumiproBasu B gaBauHy? (3 icTopii BUMiproBaHHS IIJIOIII.)
Cmocobu moBenenHsa Teopemu Ilidaropa.
HineHHsa oI i IepeTBOPeHHA PiBHOBEJIMKUX (Qiryp.
MeToz 1ol y TEOMETPUYHUX JOBEIEHHAX 1 3aJauax.
ILmomti i piBHOCKIaMEH] (irypu B MaTeMaTUYHUX T'OJIOBOJIOMKAX.

Ho posginy IV
3 icTopii po3BUTKY TPUTOHOMETDI]I.
TpuroHoMeTpUYHI TOTOMKHOCTI B TPUKYTHUKY.
T'eomerpuuni HepiBHOCTI, MOB’SA3aHi 3 TPUTOHOMETPIEIO.
3acTocyBaHHS TPUTOHOMETPUUYHMX (PYHKIIIH Hig uac po3B’sA3yBaHHS
MPUKJIATHUX 3a1ad.

PekoMeHO0BAHI 0Xkepena iHpopmauii



HopaTtkun

HopaTok 1. Y3aranbHeHa Teopema Maneca

Ta mjiowa NPAMOKYTHMKa

Ilig uac moBemeHHA JEAKUX T€OMETPUUYHUX TEOPEM BUKOPUCTOBYETHCS
mmporeaypa moAiay BiApisKa Ha IeBHY KiabKicTh piBHEMX uactuH. Ile mo-
3BOJISIE JATHU YMCJOBI OIIHKM Yy BUIVISAAL HEpPiBHOCTEH i 3a JOIIOMOTOI0 HUX

OTPUMATH CYIIEPEeUHIiCTb.

Y xypci reomerpii 8 xaacy Takumi migxin AOIiMBHO 3aCTOCYBaATHU

MJIA OOBEJEHHA NBOX HaBEOAECHHNX HUMKYE TEOPEM.

Teopema (y3aranbHeHa Teopema Paneca)

MNapanenbHi NpAmi, AKI NepeTMHalTb CTOPOHU KYTa,
BiATMHAIOTb Ha CTOPOHAX LbOro KyTa MPOMOPUilHi
BiApi3KN.

JoBepeHHA
1 3a mamumu puc. 183 mosememo Tpu (POpPMYJIN:
AC AC AB AB BC BC
) So=ty g sty g o
AB AB BC BC CD CD,

1 171

IloBememo crouaTky ¢opmyay 1.

Hexait Bigpisok AC MOXHa HOJIJIUTH HA N PiB-
HUX BifpisKiB Tak, IO OfHA 3 TOUOK IIOAiTy 30iraeThbcs
3 TOUKOI0 B, mpuuomMy Ha Bifpisky AB JeXuTh M TO-
YOK IIOJLJTY.

Toxi, MPOBiBIIM Yepe3 TOUKU IIOAiNy HpPAMi, ma-
pasensHi CC;, 3a Teopemoro Pajieca OTPUMAEMO IOALI
BigpiskiB AC, i AB, BigNOBifJHO Ha n Ta M PiBHHUX

. AC n AC, .
Bigpiskis. Omie, — =—=—2", 1m0 # Tpeba JOBECTH.
AB m

1
Ao onmcanuit moxin Bigpiska AC HeMOMKJIU-
BUii, TO moBememo dopmyay 1 Bim cymporusHoro. Hexait

AC AC AB
—#—2L_100TO0 AB# AC-—-.
AB AB AC

1 1

AB .
Posrnguemo Bunamok, konu AB> AC-—- (iH-

1

U BUIIAJ0K POSIVISHBTE CAMOCTiIHO).

A y BcC d D

Puc. 183. YszaraimbpHeHa
Teopema Paseca
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Puc. 184. [lo moBemeHHA
ysaraJibHeHO1
Teopemu Pajeca

Puc. 185. IIpsamMoKyT-
HUK 3x5
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Bigkmamemo Ha Bifmpisky AB Bifpisok

AP=AC- ‘:JCB < AB (puc. 184).

1

Pozio’emo Bigpisok AC Ha TaKy KiJbKicTh piBHUX
Bimpiskis!, 100 ofHA 3 TOUOK mogity X IMOTPAIMIA Ha Biapi-
30k PB. IIpoBenemo uepe3 TOUKY OJiTy IPAMi, TapaJjiesb-
Hi CC,. Hexaiil npama, AKa IPOXOAUTH Uepe3 TOUKy X ,
neperuHae npomiabs AC, B Touni Y. Toxi 3a foBeseHUM

AX AY -
—— =—— . YpaxoBywouu, 1110 B I1ifi npomopiii AX > AP
AC AC

. 1 AP AB AB
i AY < AB,, maemo: — <——, 10010 AP<AC-—.
AC AC AC

1 1

Ilsa HepiBHiCTH cymepeunTs BuOOPY MOBXKUHU Bimpis-

Ka AP. Omxe, popmyay 1 moBeneHO IIOBHICTIO.
HoBememo ¢opmynau 2 ta 3. Kopucrymouuch

nmo3HaueHHaMu puc. 183, 3a (opmynoio 1 maemo:

a+x c+y a+b+x c+d+y .
= Ta = . PosninuBmim B KO-
x y a+x c+y
Hill i3 MuX piBHOCTEH UMCEJbLHUK HA 3HAMEHHUK, OTPHU-
a c a c b d
maemo: 1+—=1+—, T06T0 —=—3 1+ =1+ "
X y X y a+x c+ y
b d
TOOTO = .
a+x c+y
) a b c d a a+x
3Bigcu —: =—: , ToOTO —- =
x a+x y c+y b x
c Cc+ y a c a C
=—- , 400 — = —. Takum YnHOM, JOBELEHO, II[0 — = —
d vy b d x Yy

Ta = :i, TOOTO hopMysu 2 Ta 3 CHPABIKYIOTHCA.
b d

Teopemy mosegeno nosHicTo. Hl

3 Kypcy MaTeMaTHKM 5 KJacy BiZomo, I0 IIJIOIa
MIPAMOKYTHUKA MOPiBHIOE AOOYTKY MBOX HMOTr0 CycimHix
cropin. Tak, Ha puc. 185 gaHO HPAMOKYTHUK 3X5,
! IlocTaTHBO, 100 MOBKMHA KOXKHOIO i3 IUX BiApiskis Gyia He

. . 1
oinbmiorn, Hisk —PB.
2



Hopatok 1

axui ginuTbesa Ha 15 KBagpariB iz miomrero 1. OTixe,
3a aKciomMaMu ILJIOIIL IOro ILJIOIia AOopiBHIOE 15 KB. of.,
TOOTO 3X5 KB. 0f. ¥ TaKUii CIOCIO JIerK0 3HANTH IIJIOIIY
NPAMOKYTHUKA, V AKOTO JOBKUHU CTOPiH BUPaKEHi
OyIb-AIKUMU IIJIUMU YUCJIAMMU.

Ane cupaBmkeHHs 1iei opMmynam 3a ymMoOBH, IO
IOBKUHU CTOPiH NPAMOKYTHHKA He € IIJIUMHU Yucja-

MU, — 30BCiM He oueBHAHA Teopema. [losegemo ii.
Teopema (dpopmyna nnowi NPAMOKYTHUKaA) B C
Mnowa NpAMOKYTHMKa JOPIBHIOE AOOYTKY MOro
CYCifiHIX CTOPIH: B C
S=ab, pe a i b — CTOPOHM NPAMOKYTHMKA. B? C?
BZ C2
JoBepeHHA
L1 loBememMo CIIOUATKY, IO IO MPSIMOKYTHH-
KiB 3 OJHMM DiBHMM BUMIipPOM BiTHOCATHCA AK JOBKUHU A D
iHIIIUX BUMIpiB. a
Hexaii npamoxkyTanku ABCD ta AB,C,D maoTh B b C
caiabuy cropony AD (puc. 186, a).
Pozi6’emo cropony AB Ha n piBHUX YacCTHUH.
Hexait Ha Bifgpisky AB, JeXUTb m TOYOK IOZi- a
Jy, IPUYOMYy TOUYKa IoAiny B, mMae HOMep m, a TOU- L IQDR M
ka B, — momep m+1. Toxi AB,<AB,<AB,, 3Bix- K——r N
xkun - AB <ABl<m+1AB, T06TO - < AB, < m+l ,
n n n AB n A D
m AR m 1 o
n AB n - n Puc. 186. [To moBemeHHSA
Temep mpoBesieMo Yepes TOUKHU ITOA1IYy IPAMi, mapa- dopMysu 1ol mps-
nenbHi AD. BoHu posmiiarh npamMoKyTHUK ABCD Ha MOKYTHHKA

n PiBHUX IPAMOKYTHHUKIB (TOOTO TaAKUX, AKi CyMiIlla0Thb-
cdA HakJgagaHHAM). OueBngHO, 110 IpAMOKYTHUK AB,C,D
MicTuThCA BeepeauHi npamMokyTHuka AB,C,D, a mpamo-
KyTHUK AB,C,D mictuts npamoxkytauxk ABC D.

Orsxe, Sup0p <Supco S Sape,n:

237



[opatkn

n

m+1 m ABLC,D m+1

— Supepr — S S ’

ABCD

1 SAB‘ ¢p

. AB
IlopiBHIoOlOUM Bupasu AJaA —- Ta
AB

, baummo, 1110 obmaBa IIi BifHO-

ABCD

. . m . m 1 .. . . 1
IIeHHS MIiCTATHCA MK — 1 —+—, TOOTO BiApisHAIOTHCA He OinbIlle, Hijk HA —

n n n n
(n — HarypaJsbHe yucJo). [loBeeMo BiJl CympoTUBHOTO, IIT0 ITi BiAHOIIIEHHSA PiBHI.
o Suep AB .
HificHO, AKIO Ie He TaK, TOOTO ——1{=98>0, To 3HalimeTHCA Ta-
S oo AB
SAB‘C‘D AB

1

1 1
Ke HaTypaJbHe umciaol n, mo — <9, To6To O= <—<9d. Orpumana
n S AB n

45D
CYIIepPeuHiCTh JOBOAUTH, IO IJIOM[I MIPIAMOKYTHUKIB 3 OJHUM PiBHUM BHMipOM
BiZHOCATBHCA AK JOBMKUHU IHINIMX BUMIipiB.

Posraamemo temep mpamoxkyTHuku ABCD 3i cropomamu a i b; KLMN
3i croponamu b i 1 Ta kBagpar PQRT 3i croponot 1 (puc. 186, 6).

b S

KLMN _ __ ABCD

a .
s =T. Ockinbku S,,p =1 KB. o, TO,

PQRT KLMN

Toxi 3a moBemeHUM

IepeMHOKUBIIY OTPUMAaHi BifHOIIEHHA, MaeMO S, ., =ab.

Teopemy mosenero. M

Hopatok 2. 3onotun nepepis

I3 maBHiX-TaBeH JiIoau HaMaraJucs IIi3HATH CBIT uepe3 MOIIYK I'apMOHIl I J0-
ckoHajocTi. OMHUM i3 MUTaHb, AKUM IepeliMaucs Ile JaBHI I'pPeKu, 0yJI0 3HaXO-
IKeHHS HaWKpAIIoro CIIiBBiIHOIIEHHA HePiBHUX YACTUH OMHOTO Ifijoro. Takum Bif
yaciB Ili(paropa BBaska/ M rapMOHIMHUN MOMiJ, YHACTIIOK SKOTO MEHIIA YacTHHA
BimHOCHUTBCA [0 GiBIINOI, IK OiJMbIlIa YACTMHA BiJHOCUTHLCS A0 BCHOTO Ifijgoro. Taxkmii
moAiJ Bigpiska Ha yacTuHHU onmcaHo B II kumsi «Hauas» EBKiima i HasBaHO 1moi-
JIOM y CEePeIHbOMY Ta KPaWHbLOMY BiJHOIIEHHI.

1 1 1
1 O6epemo n>% , HAIIPUKJaI n=[§]+1, e l:g:l — 1ija yacTuHa APo0y 5"
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Hopatok 2

Posrasaumemo mogminm Bimpiska AB Toukono C,
AC CB “ .
mpu akomy — =—— (puc. 187). Hexai#t moB:xkuHa Bin-
CB AB

piska AB nopiBHIOE a, a moB:KuHa Bigpiska CB [1o-
a—Xx

. . X
piBHIOE x. Toxi ==, robro x*+ax—-a’*=0,
X a

2
. -1£+/5
X l+E-1=-0. 3Bigcu 1:—\/_
a a a

. Ockinpku BimHO-

IIeHHA MOBMKUH BifpisKiB € JOZaTHUM YHCJIOM, TO
J5 -1
=" ""20,6.
2

Om:Ke, AKINO MOBXKHWHA MaHOTO Bimpiska mopis-
HI0€ 1, TO B pasi moziisy B KpaWHbBOMY Ta CEepPeIHbO-
My BigHoIIeHHi #ioro OijbInma uyacTmHA TPUOIM3HO
mopiBaioe 0,6. OTpuMaHe YMCJIO IIO3HAUAIOTH T'PEIlbLKOI0
OyxBoio ¢. Kpim Toro, wacTo posriazmaioTs i BifHOIIEHHS

1 1
(D=—=i=\/g—+z1,6. 3asHaummo, 110 @ — mepima

x 2
6y}cBg iMeHi TaBHBOT'PEIBKOr0 CKyJbIITOpa Dimia, AKkuii
YacTO BUKOPUCTOBYBAB TaKUHU IIOJ1JI Y CBOEMY MUCTEIITBL
(3oKpema, y ciaBeTHi# craTyi 3eBca OmiMITificbKoro, AKY
BBasKaJM OJHUM i3 ceMHu uyjzec CBiTy).

B emoxy Bigpomxenns (XV-XVII ct.) inTepec mo
rapMOHITHOTO IOAiJYy HaA3BUUaWHO 3pic. BumarHui
yueHuii i mutenp Jleomapmo ma Bimui (1452-1519) na-
3BaB TaKUI IOJiJ 30JI0THM IIepepisoM, a MOro cydac-
HUK 1 CHiBBITUM3HUK, iTaJdiliCbKUII MOHaX-MaTeMaTHK
JIyka Ilauoni (1445-1514) — 060KeCTBEHHOIO IIPOIOP-
miero. 30J0TUH Tepepid i OIMBBKi 0 HHOT'O IIPOIIOPILiii-
Hi BiZHOIIEHHA CKJAZaJXd OCHOBY KOMIIO3UIiMHOIL
moOymoBu 0araThboxX BUTBOPiB CBiTOBOTO MUCTEIITBA,
30KpeMa apxiTekTypu aHTHUUYHOCTI ¥ Bigpom:xeHHA.
Opua 3 HanBesmuHimwux cunopyxn Hasuwoi Emmagm —
ITappenon B Adpinax (V cT. 10 H. e.) — MicTUTh y cobi
30JI0Ti mpomopirii (30KpeMa, BiJHOIIIEHHS BHUCOTH i JO-
BXKUHU IIiel CIIOPYAM DOPiBHIOE ).

OT:xe, maMo O3HAUEHHS 30JI0TOTO IIepepisy.

X
a

Aa—xC x B
) —
a

Puc. 187. ITomin Bigpis-
ka AB y KpaiiHbOMY
Ta CePeIHbLOMY Bif-

HOIIIeHH1

239



[opatkn

D
a
50

A ‘-

X Ca—xB

Puc. 188. TlobymoBa
30JI0TOI'0 II€pepisy
Bimpiska

240

O3HaueHHA

30/10TVM Mepepi3oM Ha3UBAETbCA TakU NOAIN BENNYNHN
Ha OBi HepiBHI YaCTUHW, NPU AKOMY MeHLIa YacTuHa Bif-
HOCUTbCA A0 GiNbLUOI, AK Gifblla YacTMHA BiAHOCUTLCA [0
BCbOro Ljinoro.

ImakIime Ka'Kyuu, 30JI0TUH epepis — Iie momija Be-
JuyrHY y BigHOImEeHHI @ (abo D).

Ilo6ynyBaT; 3osoTHii Iepepis Bigpiska sajga-
HOI MOBXKMHU @ 3a JOIOMOI'OI0 ITMPKYJA i JiHi#iKKU 10-
CUTH IIPOCTO: AJIA I[HOTO JOCTATHHO MOOYAyBATH MIPs-

. . a
MOKYTHUI TPUKYTHUK i3 KareTaMu @ Ta — i IIPOBECTH
2

IBi Iyru 3 BepIIMH TMOCTPUX KYTiB TaK, K IIOKA3aHO Ha
puc. 188. 3a TeopeMo0 IpPO IIPOIOPIIiHHICTL BifpisKiB
ciunoi Ta mormunoi AB®=AE-AD. Togi —=".
AB AD
Ockinbku 3a mobymosoio AB=20D=ED=a, TO

AD-AB _ AB

AE=AD-AB i ————— =——=( 3a O3HaUe€HHAM 30~
AB AD
. AE AC
JoToro nepepigy. OTiske, — =——=0.
AB AB

IlepekoHaTucss B IPaBUJIBHOCTI IIOOYIOBU TaAKOMK
MOJKHa 3a Jomomoroo teopemu Ilidparopa (3pobits 11e ca-
MOCTiITHO.)

I3 3osl0TMM TepepizoM IOB’A3YIOTH TeOMeTPUUHI
(dirypu, npu mobymoBi AKUX BUKOPUCTOBYIOTHCS BigHO-
meHHa @ 1 D. Posrnguemo JedKi 3 HUX.

PiBHoOempeHu#n TPUKYTHUK HA3UBAETHCSA 30-
JIOTUM, SKIIO IBi MOTO CTOPOHU BifHOCATHCS B 30J0-
ToMy Iepepisi. loBememo, IO TPUKYTHUK i3 KyTaMu
36°, 72°, T72° (puc. 189, a) e 3omorum. [liticHo, Hexaii
y TpukytHurky ABC ZLA=/C=72°, /B=36°,
AK — Oicekrpuca. Togi L KAC=36°, LAKC="172°,
AABC®ACAK 3a 1BoMa KyTaMu.



Hopatok 2

AB _AC _ AC AC

Omxe, — = = = =@, To0T0 TpUKyTHUK ABC — 3010~
AC KC BC-BK AB-AC
=2 3 AIBI ClBl
tuii. I HaBnaku: AKIIO B piBHOOeApeHOMY TPUKYTHUKY A BC, ——=——=@,
Alcl Alcl

TO TAKUH TPUKYTHUK MOAiOHMI 10 TpuKkyTHUKa ABC, To0TO Mae KyTu 36°, 72° T2°,
IIpomoryeMO caMOCTiiHO mepPEeKOHATHCS, IO 30J0THM € TAaKOK TPUKYTHHK i3 Ky-
ramu 36°, 36°, 108° (puc. 189, 0) i iHMIUX 30JI0TUX TPUKYTHUKIB He icHYE.

30J10Ti TPUKYTHUKY TIOB’sI3aHi 3 IPABUIBHUM II'ATUKYTHUKOM (TOOTO OMYK-
JIIM II’ATUKYTHUKOM, III0 Ma€ PiBHI CTOpOHU I piBHI KyTH).

Y nmpaBUIBLHOMY IISITUKYTHUKY:

1) pgiaroHasb BiZIHOCUTHCSA [0 CTOPOHM B 30JI0TOMY Iiepepisi;
2) TouKa IepeTHHY AiaroHaJiedl JiJNTh KOKHY 3 HUX Y 30JI0TOMY Ilepepisi;
3) [miaroHasab HiJWUTH iHITY Ha JBaA BiApisKM, OAWH i3 SKUX JiTUTHCSI B 30JI0TOMY
mepepisi Ime omHiero AiaroHaJIIio.
CE _CE _CN

3rigno 3 mosHaveHHAMU puc. 190 1e osHauae, 1m0 — =

CD CN CM
\/g+1

. dna nmoBefeHHA IIUX BJACTHUBOCTEH AOCTATHHO IOMITUTH, II0 B IIpa-

o

=108°, om:xe, TPUKYTHU-

BUJIBHOMY II'ATUKYTHUKY BCi KYyTU MOPiBHIOIOTH

ku CDE, CMD, MDN e 3onotumu. JleTaabHi JoBeIeHHSA IIPOIIOHYEMO IIPOBECTH
CaMOCTiTTHO.

C
B D
A E
a 6 Puc. 190. ITpaBuabHUHI
Puc. 189. 30J10Ti TPUKYTHUKHT IATUKYTHUK
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A

(o) Qtc-===-----r

B C

8

Puc. 191. ITo6ymoBa
30JIOTOTO IPAMOKYT-
HUKA

A O D

K 6

Puc. 192. TTo6ymoBa
30J10TO1 cripaJi
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Hiaronasi mpaBUJILHOTO II'SITUKYTHUKA YTBOPIOIOTH
3ipKy, AKa B JaBHUHY BBasKaJiacAd CUMBOJIOM JTOCKOHAJIOCTI
¥ masia mictuuHui 3mict. Ilidparopifiti HasuBasu ii meH-
TarpamMo0 Ta o0paJii CHMBOJIOM CBO€I HAYKOBOI IITKOJIH.
V mamri gHi W’aTHKyTHA 3ipKa — HaWIONIMPEHIIa reo-
MeTpuuHa (irypa Ha mpamnopax i repbax 0araTbox Jep:KaB
(HaBemiTh BimmoBimHI mpukJamu 3 icropii Ta reorpadii).

IIpAMOKYTHUK HA3WBAETHCA 30J0TUM, AKIIO HOTO
CTOPOHU BiZHOCATHCA B 30JI0TOMY mepepisi. s mooy-
JIOBU 30JI0TOT'0 IPAMOKYTHHWKA MOBiJIbHUHN KBajpar Iie-
permHaemo HaBmia (puc. 191, a), mpoBogMMO AiaroHaJb
ONHOTO 3 OTPUMAHUX HPAMOKYTHUKIB (puc. 191, 6)
i pamiycom, IMo MOpPiBHIOE IIi#i miaroHaJi, ITPOBOIAMMO
nyry xoisa i3 meatpom O (puc. 191, 8). Orpumanuit
npAMOKYTHUK ABCD — 3omoTuii (mepekomaliTecs
B IIbOMY CaMOCTiifHO).

SK110 Bif 30710TOr0 IPAMOKYTHUKA BiApisaTu KBa-
IpaT 31 CTOPOHOIO, IO JOPiBHIOE MEHIIIi#l CTOPOHI IIps-
MOKYTHUKA, TO IPAMOKYTHUK, III0 3aJIUIINTHCA, TAKOXK

oyme somorum. [liticHo, Ha puc. 192, a maemo % =D,
Toni a—-b=bD-b= b(CID — 1) =b@. HeobmexxeHo mpomos-

JKyroun 1ei mporec (puc. 192, 6), MoXKHa OTPUMAaTH TaK
3BaHi KBaapaTu, 1110 00epTalThCd, i BECh JaHUHN IPAMO-
KYTHUK OyJe CKJIaJeHUI i3 TAKUX KBaJpaTis.

Yepes MpoTuIeKHI BEpPIIUHU
KBaJpaTiB IIPOXOAUTDL TAaK 3BaHA 30-
JIoTa cIipajb, sIKa 4acTo 3ycTpiua-
erbcAa B mpupogmi. Hampukmaanm, sa
IIPUHIIUIIOM 30JI0TOI cmipaJi poswmi-
ITYE€ThCA HACIHHA B COHAIIHUKY; 34
30JIOTOIO CIIipaJIJIi0 3aKPyUeHi MyIILIi
pPaBJIUKiB, poru apxapiB, MaBYTUHHA
OKpeMHX BHIB IIaByYKiB i HaBiTh
Hama CoHduHa cucreMa, AK i medaki
iHIII TraJaKTHUKH.




Hopatok 3

3a3HauMMO TAaKOK, III0 30JI0TUI Iepepis Mae YmMaJio ajaredOpaiuyHmX BJac-

o . 2 38 5
TuBocTel. BigHomeHHA @ HaOMMKeHO MOXKe OyTH BuUpaskeHe npodamMu —, —, —,
3 5 8
8 . . .
—, .., e 2, 3, 5,8, 13, ... — Tak 3Bani unciaa ®iGorauui'. HaBememo 0e3 gose-
13

IeHHA Bl anrebpaiuni opmynu, nmos’asani 3 yucaamu ¢ i d:

) g=— > 2) cp:\/1+\/1+\/1+\/f .

1
1+

1
1+—

3os10TH TIepepis, 30JI0Ti MHOTOKYTHUKY i 30JI0TA CIIipaJib € MaTeMaTUUYHIM
BiZoOpaKeHHSIM ijleaIbHUX CIIiBBigHOIIEHb Vv mpuponi. Hemapma BeIUKU HiMeIlsb-
Kuit moer Voranu Boab@ranr Tere BBaskaB iX MaTeMaTHIHIMH CUMBOJIAME JKUATTS
i TyXOBHOT'O POBBUTKY.

Jopatok 3. TabnvuA 3HaYeHb TPUFOHOMETPUYHUX QYHKLiA

sina tga ctga cos o
PAYCM | gor o<ase | 0°< o<45° | 0°<o<d5® | 0°<o<dase | PAAYEA
0 0,000 0,000 — 1,000 90
1 0,017 0,017 57,290 1,000 89
2 0,035 0,035 98,636 0,999 88
3 0.052 0,052 19,081 0,999 87
4 0,070 0,070 14,301 0,998 86
5 0,087 0,087 11,430 0,996 85
6 0,105 0.105 9,514 0,995 84
7 0.122 0,123 8.144 0,993 83
8 0,139 0.141 7115 0,990 82
9 0.156 0,158 6,314 0,988 81
10 0,174 0,176 5,671 0,985 80
11 0,191 0,194 5,145 0,982 79
12 0,208 0,213 4,705 0,978 78
13 0,225 0,231 4,331 0,974 77
14 0,242 0,249 4,011 0,970 76
cosal ctgo tgo sino
PARYCM | 45oc o <90° | 45°< 0 <90° | 45°< 00 <90° | 45°< o <90° | PAAYN

! Ypena ®Pibonauui — 1e HaTypaabHi uncaa pany 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ..., y akomy
KOKHE HACTYITHE YKCJIO, IIOUMHAIOUHN 3 TPETHOTO, JOPiBHIOE CYMi MIBOX IIOTEPETHIX.
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sino tgo ctga cosal
PAAYAN | o <50 | 0°< <45 | 0°<o<d5® | 0°< a<4se | 'PAAYN
15 0,259 0,268 3,732 0,966 75
16 0,276 0,287 3,487 0,961 7
17 0,292 0,306 3,971 0,956 73
18 0,309 0,335 3,078 0,951 72
19 0,326 0,344 2,904 0,946 e
20 0,342 0,364 2,747 0,940 70
21 0,358 0,384 2,605 0,934 69
92 0,375 0,404 2,475 0,927 68
23 0,391 0,424 2,356 0,921 67
24 0,407 0,445 2,246 0,914 66
25 0,423 0,466 2,145 0,906 65
26 0,438 0,488 2,050 0,899 64
27 0,454 0,510 1,963 0,891 63
28 0,469 0,532 1,881 0,883 62
29 0,485 0,554 1,804 0,875 61
30 0,500 0,577 1,732 0,866 60
31 0,515 0,601 1,664 0,857 59
32 0,530 0,625 1,600 0,848 58
33 0,545 0,649 1,540 0,839 h7
34 0,559 0,675 1,483 0,829 56
35 0,574 0,700 1,428 0,819 55
36 0,588 0,727 1,376 0,809 54
37 0,602 0,754 1,327 0,799 53
38 0,616 0,781 1,280 0,788 52
39 0,629 0,810 1,235 0,777 51
40 0,643 0,839 1,102 0,766 50
11 0,656 0,869 1,150 0,755 49
42 0,669 0,900 1,111 0,743 48
43 0,682 0,933 1,072 0,731 47
44 0,695 0,966 1,036 0,719 46
45 0,707 1,000 1,000 0,707 45
CoS Ot ctga tgo sin o
'PAAYCN | 45oc o <90° | 45°< o <90° | 45°< 0 <90° | 45°< o <90° | 'PAAYN
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Hopatok 3

3HaueHHsS TPUTOHOMETPUYHUX (PYHKIIN TOCTPUX KYTiB MOKHA HAOJIMIKEHO
BU3HAUATH 3a JOIIOMOrOIO CIleliaJbHuX Tabauik. OgHY 3 TaKUX TabJaUIlL MOZAHO
BHIIIE.

Tabnuifio cKJIaIeHO 3 ypaXyBaHHAM (POPMYJI IOIMIOBHEHHS. ¥ MBOX KpanHix
CTOBIIUMKAX BKAa3aHO I'paAycHi mipm xkyTiB (y miBomy — Bim 0° mo 45° y mpaso-
My — Bim 45° mo 90°). Misk UMM CTOBIYMKAMU MIiCTATHCA UYOTHPU CTOBIUMKU
3HaUeHb TPUTOHOMETPUUYHUX (PYHKITifA:
1-it — cumycu KyTiB Big 0° mo 45° (abo KocuHycu KyTiB Bix 45° mo 90°);
2-if — TaHremncu KyTiB Bix 0° mo 45° (abo KortaHnreHcu KyTiB Bix 45° mo 90°);

3-ii — roTaHrencu KyTiB Bix 0° mo 45° (abo TanreHcu KyTiB Big 45° mo 90°);
4-#1 — rocuHycu KyTiB Big 0° mo 45° (ab6o curycu KyTiB Big 45° mo 90°).

PosrisaeMo KiTbKa IPUKJIAIB 3aCTOCYBAHHA AaHOI TabJIMIIi.

1) Busnaunmo sin 25°. Ockinbru 0°<25°<45° sHalgeMo B KpalHbLOMY JIiBO-
MY CTOBIIUMKY 3HaUEHHS 25 i pO3TIIAHEMO BifTIOBiAHUY PAMOK IIEPIIIOTr0 CTOBIUYMKA
snauensb. KyTty 25° y upomy Bigmosigae umcio 0,423. Omxke, sin25° = 0,423.

2) Busraummo sin 72°. Ockinbku 45°<72°<90°, 3HaiifeMo B KpaHbOMY IIpa-
BOMY CTOBIUMKY 3HAUEHHS 72 1 PO3TJISHEMO BiANOBiTHWI PAMOK UETBEPTOI'O CTOBII-
ynka sHaueHb. KyTy 72° y HpoMy BigmoBizae uucio 0,951. Omxke, sin 72° = 0,951.

3) Busmauumo KyT, cuHyc AKoro nopiBuioe 0,839. Ilid 11b0ro B IIEPIIOMY
a00 YeTBEPTOMY CTOBIUYUKY 3HaueHb sHaiimemo uwmcio 0,839. BoHo micTurhes
B UETBEPTOMY CTOBIUUKY, TOOTO ITYKAHUHN KyT OlnbInuii 3a 45° i menmmuit 3a 90°.
Y BigmoBigHOMY PAIKY MPaBOTO CTOBIIUMKA 3HAUEHb 3HAaXOAMMO uucjao 57. Orxke,
IIyKaHUH KyT HaOJUIKEeHO NOpiBHIOE 57°.

4) Busaaunnmo cos 14°. Ockinbru 0°<14°<45° 3HaiigeMo B KpallHLOMY JiBO-
My CTOBIUUKY 3HaueHHSA 14 i posriigHeMO BiANOBiAHWI PSIOK YETBEPTOTO CTOBII-
ynKa sHaueHb. KyTy 14° y Hbomy Bigmosigae umcso 0,970. Otixe, cos 14° = 0,970.

5) Busnauumo KyT, TaHrenc skoro popiBuioe 0,7. II1a mporo B gpyromy a6o
TPETHOMY CTOBIUMKY 3HaueHb 3Haiigemo umcyao 0,700. BoHo micTurhesa B gpyromy
CTOBIIUMKY, TOOTO IIYKAHUHN KyT MeHIIUi 3a 45°. ¥V BigmoBigHOMY PAIKY JIiBOTO
CTOBIYMKA 3HAUEHb 3HAXomuMo uucjo 35. OT:Ke, IMIYKAHWI KYT HAOJIMKEHO J0-
piBHIOE 35°.

3 GiJIBIIIOI0 TOYHICTIO 3HAUEHHA TPUTOHOMETPUYHUX (DYHKIIil MOKHA BU3HA-
yaTu 3a «YOTUPHU3HAUHMMH MaTeMaTuuYHuMU Tabaungamu» B. M. Bpazica a6o 3a
JIOTIOMOT'0I0 KaJIbKYJIATODA.
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BignoBigi Ta BKa3siBKu

Po3zgin I. YoTMpUKYTHUKN

11. 32 cm. 12. 8 cm, 4 cMm, 4 cm, 4 cm. 13. 100° 14. 80° 80° 100° 100° 17. a) Hi;
0) Tak; B) mi. 18. 5 cm, 7 cm, 8 cm, 10 cm. 19. 36 cm. 20. 60° 120° 80° 100°
21. 60° 25. 7 am. 26. 100° 100° 100° 60° 41. 60 cm. 42. a) 5 cm i 7 cm; 6) 3 ™
i9cm; B)bemi 7 em. 43. a) 110° i 70° 6) 55° i 125°% B) 45° 1 135°; 1) 75° i 105°
44. a) Yci mo 90°; 6) 40° i 140°; B) 70° i 110° r) 30° i 150° 45. 10 cm i 16 cm.
48. Tpu. 49. Tpu. 50. 3 am. 51. 22 m. 52. a) 70° i 110° 6) 48° i 132° 53. a) 50°
i 130° 6) 60° i 120° 54. 54 cm. 55. 32 cm a6o 34 cm. 59. 12 cm. 60. 42 cm abo
36 cm. 61. 30° i 150° 62. 45° i 135° abo Bci mo 90° 65. Hi. 80. 26 cm. 81. 45°
i 135° 92. Brkasieka. Ckopucraiitecs piBaicTio 200+2B=360°, ne oo i B — cy-
cigui KyTm wormpuryTHuKa. 93. Brasiexa. Ha mpomeni AQ molOyxyiiTe Biapi-
30k OC = AO i mpoBenits uepe3 Touky C mpsami, mapaJjieibHi CTOpoOHAM KyTa.
94. Brasiexa. IlpoBenity nmpami MB i MC, mapanenbHi cTopoHam KyTta (B
i C — TOUYKM mepeTUHY IUX NPAMEUX 3i cTopoHamm). IIpomins MA mpoiine ue-
pes cepenuny Bimpiska BC . 106. 42 cm. 107. 6 cm, 12 cm. 108. 50° 109. 40°,
50° 110. 16 cm. 111. a) 30° 150° 6) 60° 120° 112. a) 70° 110° 6) 50° 130°
113. 5 M. 114. 20 cm. 117. 28 cm. 118. 36 cm. 119. 6 cm, 10 cm. 120. a) 36°, 144°;
6) 30° 150° 121. a) 45° 135° 6) 60° 120° 122. 24 cm. 123. 36 M. 124. 6 cmMm.
125. 8 em. 129. 30° 60°. 130. 60° 131. Brasiexa. [JoBenitTs OKpemMO PiBHIiCTH BU-
COT, IIPOBEIEHUX 0 IPOTUJIEKHUX CTOPiH, i BHUCOT, IPOBEJEHUX [0 CYCimHiX
cropin. 136. 6) 50° 130° 143. a) Hi; 6) Tax. 144. Hi; mi. 147. a) £LC=130°,
£ZB=140°; 6) 58°% 122° 122° B) 90° 90° 135°% 45° 148. a) 68° i 112°; 6) 90°,
90° 135°% 45° 149. 24 cm. 150. 16 cm. 152. a) 50° i 130°; 6) 90° 90°, 110°, 70°
153. a) 90° 90° 108° 72° 6) 60° i 120° 154. 6) 19 cm. 155. a) 60° i 120°;
6) 20 m. 156. 75 cm. 157. 35 cm. 161. 72° i 108° 162. 60° i 120° 178. a) 4; 0) 8.
179. 16 cm. 180. 6 cm, 8 ecm i 10 cm. 181. 21 cm. 183. 24 cm. 184. 40 cm. 185. a) 10 cm;
0) 6 cmi8cm. 186.a) 8 cm; 6) 2cem i 8 em. 189. 23 em. 190. 16 cm, 20 cm i 24 cMm.
193. Cronyuyu Tl cepefuHU CTOPIiH BifpisKaMu i mpoBecTH uyepes BEPIIUHU OTPHU-
MaHOTO TPUKYTHUKA IpAMi, mapajeabHi ftoro croponam. 194. Jlimia pospisy
€ cepelHbOIO JiHiero TpukyTHHKA. 195. 0,75a . 196. 34 cm. 197. 9 cm. 198. 9 cm,
6 cm, 3 cm. 201. 2 cm. 202. Brasiexa. [loBenits, mo AMNH — mapaJjeyiorpaM.
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203. 2 cm. 206. 40° 40° i 100° 213. Hi. Bucora He 6iamina 3a Mmemia-
HY, IpoBeJeHy no rimorenysu. 216. a) 120° 240° 6) 80° 280° 217. a) 90°
6) 120°; B) 100° 218. a) 70°; 6) 40° B) 210° 219. a) 40°; 6) 50°; B) 150°.
220. o abo 180°—o . 221. 30° abo 150° 222. a) 25° 6) 6 cm. 223. a) 90°;
0) 10 cm. 225. a) 55°% 6) 120° 226. a) 120°; 6) 55° 227. 70° 228. 45° 60°, 75°
229. 50° 50° 80° a6o 50° 65° 65° a6o 25° 25° 130° 232. 80° 233. 4 cwM.
234. 9 cm. 240. Kono 3 miamerpom AB 6e3 Touok A i B. 241. Puc. 193.
242. Brasieka. Touka HOTHUKY HaJEXKUTh KoJay 3 miamerpom AO . 243. 80°
244. 50 cm. 248. IIpomoB:xuTu O6iuHi cTopoHU N0 mepeTuny. 249. Hi; tak. 252. a) Hi;
06) Tax. 253. a) 134° 55° 6) 100° 80° 100° B) yci mo 90° 254. a) 90°
130° 90°; 6) 115° i 65° 258. a) 30 cm; 6) 28 cm. 259. a) 7 cm; 6) 4 cMm.
260. 24 cm. 261. 70° 100° 110° 80° 262. 55° i 125° 267. 4 m i 9 M,
8 Mib M 268. 6 cm. 269. 8 ecm. 274. 30° i 150°. Brasiexa. OumuimiiTh K0JIO HaB-
KoJsio yorupukyTtauka BMDN . 275. 45°. Brasiérxa. ONUIIiTh KO0JIO HAaBKO-
Jo yvorupukytauka ACBK . 276. Brasiexa. CupocTyBaHHS aHaJIOTiuHe IIPUKJIA-
Iy, momamomy B 1. 8.3. 277. Brasieka. Tpukyruuku ADB i CDE He piBHi,
OCKiJIbKM O3HAKM PiBHOCTI TPUKYTHHUKIB 3a CTOPOHOIO i BOMA KyTaMu He iCHYE.
280. 60°. 281. 60° 289. 9 cm. 293. 6 cm i 3 cm a6o 2 cm i 1 cm. 294. Brasis-
rxa. Ha puc. 194 tpukyruuk ABC mykaHwuii, TPUKYTHUK AQOD [OIOMiKHUI,
AOCD — mnapajemorpaMm. 296. 3 em i 9 cm. 297. a) 14,4; 6) 59. 299. 60° i 120°.

——_ XX\ /\/\/
S~ -
D
Puc. 193 Puc. 194

300. 14 cm. 301. 90° 45° 45° 303. 4 cm. 304. 18 cm. 305. 5 cm
i 3 cm. 306. a) 60° 120° 6) 2 cM, 6 cm, 4 cm, 4 cm. 307. 6) Brasiska. Ilpo-
BemiTh uepes Touky M cepenHi jgimii TpuryrtHukiB ABC i ACD ; moBemiThb
3a HEpiBHICTIO TPUKYTHUKA, 1Mo Touku E, F i M jexars Ha OmHiNA mps-
mi#i. 309. a+c abo |a—c|. 310. Brasiska. Meniauu tTpukyTHuka BCD mepe-
TUHAIOTLCA B OfHil Touri. 311. Brasigka. Bucotu TpUKyTHUKA 3 BepPIIMHAMU
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y cepenmHax Bifpiskis AB, AC i AD mneperuHaOThCA B OAHIM TOUILi.
312. Brasisxa. laHi 6GiceKTpucu IpU IEePeTHHi YTBOPIOITL NPAMOKYTHUI
TPUKYTHUK, V¥ AKOMY BiIpisok cepemuboi JiHii € memianoio. 313. Bra3siska.
HoBemiTh, 1[0 BEepIIMHU ITYKAHOIO TPUKYTHUKA i TOUKA IEPeTHUHY JaHUX
IpAMHUX JeaTh Ha ogHOMY KoJi. 314. Brasigeka. CKopucraiTecs OIOPHOIO
3amavero Ipo KyT Misk morumunoio i xopmoio (§ 7, Ne 230). 315. 60° i 120°.
316. Brasiska. [loBeniTh, 110 YOTUPUKYTHUK ABMC BIUCAHUI.

Pozain Il. Mogi6HicTb TpUKyTHKKIB. Teopema MMidaropa

325. a) Tak; 6) mi. 326. 6; 12. 327. 15; 9. 328. a) 3 cm; 6) 4 cm. 329. 14 cm.
330. a) 25°% 6) 50° 331. 20° 70° 332. a) 10 cm, 16 cm, 20 cm; 6) 5 cm, 8 cwm,
10 cm. 333. 19 cm. 336. a) 15 cm; 0) 12 em. 337. 7 cm. 338. a) 16; 6) 3. 343. 8 cm
i 27 cm. 345. Brasieka. Ha ocTaHHBOMY KpOIli JOBeAEeHHS BUKOHAHO TiJeH-
HS Ha HYJIb. 346. 6 cm. 347. 46 cm. 348. PiBmobegpenuii. 349. Hi. 360. 120 M.
361. 6) 6 cm. 362. 6) 12 cm. 364. 10 cm. 365. 4 cm, 4 cMm, 2 cwMm.

370. 24 cw. 371. 6 em i 14 e 373. Hi; mak. 378, =20 370, 2M¥0M o5 360

a+b m+n

72° T72° abo 36°, 36°, 108° 384. 35° i 55° 390. Hpyrumii. TpuKyTHUK 3i cTOpO-
HaMu a, b, ¢ MOKe He OyTH IPAMOKYTHHM a00 He icHyBaTu B3araji. 396. 60 m.
397. 13,8 M. 398. a) 10 cm; 6) 30 cm i 40 cm. 399. 30 cm. 401. 6) 6 cm.

2 2

b
402. 20 em i 30 cm. 403. 6 em. 405. @, =—, b,=—_ 406. 30 cm i 40 cwm.

C C
407. Jlexxuts mosa KomoMm. 408. 6 c¢cm. 409. 20 c¢m. 410. 1 : 8 a6o 7 : 8. 411. 3 : 4.
413. Brasiska. CKopucTaiiTech TOIaTKOBOIO IO0YI0BOIO, AKa 3aCTOCOBYETHCA IJIs
JIOBeIeHHA BiAIOBiZHOI O3HAKM PiBHOCTI IPAMOKYTHUX TPUKYTHUKIB. 414.Y 2,5
pasy. 415.72°, 108°. 426. a) 41 cm; 6) 21 cm. 427. a) 26 cm; 6) 28 cm. 431.45° 432. 36 cm.

433.12 cm. 435. 24 M. 436. 10 cm abo Zﬁ cM. 437.a) 27 em i 36 cm; 6) 15 cm, 20 e,
25 cm. 438. a) 24 cm i 26 cv; 6) 80 v, 40 cm, 50 cm. 440. 8 cm. 441. /26 cwm.
442. 12,5 ecm 1 12 cm. 444. 52 cm; Tak. 445. 25 M. 446. 9 cm abo 21 cm.
447. a) 9; 0) 8. 448. 15 cm. 449. 12 cm. 450. 20,5 cm. Brasiska. IloBe-
IiTh, mo TpukyTHuK ABC mpamoryTuuii. 451. 12 cm. 452. 13 cm. Bkasiska.
HoBenith, 1m0 TpukyTHUK ABC npamorkyTHuii. 453. 1 M. Brkasiska. Ilpo-
BeIiTh uepes3 BepIIMHY Tpalelii npamy, mapaJjeabHy giaromaii. 454. 10 cm.
456. Brasiexa. [lna moBeneHHA 00epPHEHOTO TBEP/KEHHS IPOBERITH i3 ABOX IIPO-
TUJIEKHUX BEPIINH YOTHPUKYTHUKA IEPIEeHIUKYIAPU A0 AiaroHaJji i JToBemiTsh,
o ix ocHOBU 36iraroTbcdA. 463. a) 12 cm; 6) 6 cm i 4 cm. 464. 3 cm. 465. 10 cm,
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15 cm, 20 cm. 466. 21 cm, 28 cMm, 35 cm. 467. 36 cm. 468. 25 cm i 30 cmMm.
469. 64 cm. 470. 20 cm. 471. 4 cm. 472. 6 cm. 473. 15 cm. 474. 72 cMm. Brasiska.
HoBexmiTs, I1T0 JaHA TOUKA JIEKUTH Ha OiceKTpuci TpukyTHHKa. 475. 36 cMm abo

(18+6«/§ ) cM. Brasiexa. [loBemiTh, 1110 faHa TOYKA JEKUTH Ha 6iCEKTPUCI TPUKYT-
HuKa. 476. Brasiska. [loBenits moxibHicTs TpukyTHUKIB ACD i CBD. 477. Bra3siska.
IIposeniTey Bucory BH i moBexmiTh mogibuicTs TpurkyTHUKiIB CAD i CBH. 481. 30°.
482.9.483.8 cmi 15 cm. 484. 5 cm, b cm, 6 cm. 485. 15 em i 20 cm. 486. 8 cm, 9 cMm,
10 cm. 487.12 cm. 488. 96 cm. 489.1,2 M. 494.a)4:1;06)1:1;8) 1:2;4:3. 496.4 cwm.

2ab
23+3.498. a

497.

. 499. 28 cm. Brasiska. [{oBeniTh momibHiCTh IIPsMO-
b-a
KYTHUX TPUKYTHUKIB, IKi BiATHMHAIOTHCSA BiJ JaHOrO TPUKYTHHKA BHCOTAMIU.

501. 2,5 i 1. Bkasiska. llemTpu HmaHUX KiJ € BepIIMHAMU IIPIMO-
KyTHOTO TpUKyTHuHKa. 502. +a’+c?-b® . Brasiexa. IlpoBexmiTp ue-

pe3 Touky M TmpaAmi, mapajieabHi cTopoHaM mpaMokyTHuKa. 503. Kouo
3 niamerpom AB. 504. Posé’szanHsa. Y uoTupukyTHury ABCD AB=a,
BC=b, CD=c, AD=d, BD=d,, AC=d, (puc. 195). ITobynyemo Tpu-
KyTHuK ABE , momi6buuii mo tpukyTHuka DBC (Z£1=4Z2 3a mobynoBoio,
/3=/4 #AK BOUCaHi KyTH, I0 COUPAIOTLCA HA OAHY AYTY), 3 MOAiOGHOCTI Ma-

1

emMo: ——=—, T00TO d,-AE=ac. AHaJjoriuso 3 noji0HOCTI TPUKyTHHU-
AE c

b d
kie CBE i DBA wmaemo p = 71 , T00T0 d,-CE =bd . Jlonamo oTpuMaHi piBHO-

cri: d,-AE+d, -CE=ac+bd , To6T0 d,-d,=ac+bd, mo it Tpeba Oys0 JOBeCTH.

505. Posg’szanus. IIpoBenemo B TpukKyTHUKY ABC 6GicekTpucy CL i mosHaummo
BC=a, AC=b, BL=m, AL=n, CL=1, (puc. 196).

C
7

BA

Puc. 195 Puc. 196

249



Bionosigi Ta BKasiBKM

OmuieMo KO0JI0O HAaBKOJIO JAHOTO TPUKYTHUKA i IpomoB:KuMO Oicexkrpucy CL

JI0 TIepeTUHY 3 KoJoM y Toulli D . 3a TeopeMoro PO IIPOIOPI[iHHICTE XOPA MaeMO

BL-AL=CL-DL a6o m-n=1,-(CD-1,). 3 nogi6rocri tpukyraukis BCL i DCA

(£1= /2 3a o3HauenHaM OicekTpucu, £3= /4 AK BIUCAaHi KyTH, III0 COINPAIOTHCS
CD 6 a CD ab

BC .
Ha OZHY Jyry) MaemMo: — =—— abo —=——, 10010 CD =— . TlizcTaBuMO Ie
CL AC l b l

c c

.. b
3HAUYeHHSA B PiBHiCTb m-n=la-(CD—la): m-n=lc-([;——lcj abo I>=ab-mn , mo

i Tpeba OyJI0 TOBECTH.

Pozgin lll. MHOrokyTHUKK. MNnowi MHOrOKyTHMKIB

513. a) 720° 6) 1800°. 514. a) 5; 6) 7; B) 9. 515. 135° 516. 120°. 518. a) 11;
0) mi; B) 13. 519. CemuryTHuK; 900° 520. 6. 521. a) 3; 6) 5; B) 6. 523. @ .
525. 150°, 60°, 150°. 526. Brasieka. CKopucraiiTech HepPiBHICTIO TPUKYTHUKA.

527. Hi. Brasiska. CropucraiiTech HepiBHiICTIO TPpUKYTHHUKA. 539. a) 36 cm?;
6) 140 cvm?; B) 60 cm2. 540. 60 cm. 541. 144 M2 542. 162 cm. 543. 8 cm i 16 cwm.
544, a) 60 cm?; 6) 12 cm; B) 5 cm. 545. 120 cm?. 546. 8 cm i 6 cm. 547. 12 cm.
548.180. 549. 21 cm? abo 28 cm?. 550. 240 cm?. 551. a) 72 cm?; 6) 30 cm?; B) 40 cm?.
552. a) 78 cm?; 0) 32 cm2. 553. 4 em. 554. 120 em?. 555. 50 em2. 557. 16 m2. Brasiska.
IoBexmiTh, 110 cyMa AaHMX BifcTaHeil HOpiBHIOE CTOPOHI KBaapara. 558. 180 cm?.
559. 384 cwm2. Brasigka. [JaHuil KyT OOPiBHIOE TOCTPOMY KYTY IapaJiejo-
rpama. 560. Brasiéka. Pos3rinaHbTe BiTHOINEHHSA KATeTiB NPAMOKYTHUX TPH-
kyTHukiB ABE i DCE Ta [OBemiTh, IO IIi TPUKYTHUKU He € MONiOHWMU,
ro6T0 Touka C He Jgexurs Ha npamiin BE . 561. 351 em2. 562. 202,8 cm?.
563. 60° i 120°; mapamenorpaM i piBHOCTOPOHHIN TPUKYTHHK. 564. 8 cm?.
572. a) 20; 6) 24; B) 4J3. 573. a) 60 cm% 6) 75 cmi.

574. a) 96 cm?; 6) 12 cm?. 575. 60 cm. 576. 10 em. 577. 1-1. 578. é

579. 80 m2. 580. 8 cm i 16 cm. 583. a) 42 cm?; 6) 64 cm2. 584. 48 cm?. 585. 24 cm?.

586. a) 84 cm?; 0) 39 cm?; B) 4/3 cm?. 587. a) 12 cm?; 6) 96 cwm?.
588. 294 cm?. 589. 2S. 590. S. 591. 20 cm. 592. 18 cm2. 596. a) 486 cm?;
0) 186 cm?. 597. 768 cm?. 601. Brasisxa. Illykaui npami gixars croporu BC

. . . . 1 1
i CD vy signomienui 1:2, moumnHatouu Bix Bepmwumam C. 602. a) g; 0) E
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603.a) S,+S,+S,+S,; 6) 7S . 604. 80 cm?. 605. 1020 cm?. 607. a) 1:5; 6) 4:5;
B) 1:4. 614. a) 81 cm?; 6) 1 cm?. 615. %. 616. a) 4 cm; 6) 2 cm?. 617. 6 cm2.

618. 20 ecm?. 619. 210 cm. 620. 6 cm. 621. 40 cm. 624. 27 cm? 1 8 cm?. 625. 108 M.
626. 36 cm?. 627. 250 m2. 628. 12 em i 16 cm. 629. 24 cm. 630. 15 cm i 20 cMm.

633. 1: (\/E —1) . 634, lllykaHa mpsaMa JiJIUTh CTOPOHU TPUKYTHUKA Yy BiTHOIIEHHI

3:2 abo 4:1, mouMHAOYX BiJ BEPIIWHU, MPOTUJIEKHOI MapaJieibHill 1 CTOPOHI.
638. 30°, 30°, 120°. 640. Bucora TpuKyTHHKA BABiui Oinbima. 643. a) 20 cm?,
30 cm?; 6) 8 em?, 12 cm?, 18 cm?, 12 cm?. 646. 468 cvm? a6o 300 cm?. 647. 6) Axiio

. 1 . .
BHCOTA, IIpoBeaeHa 10 AB, 6inbina 3a EAB . 648. Brasiska. Po3pisu MaioTh mIpo-
XOAUTH Uepes cepearH OiYHMX CTOPiH IMepIeHIUKYIAPHO A0 OCHOB. 649. Brasiska.
3acrocyiiTe meron 1ol i o6epHeHy Teopemy Ilidaropa. 651. Brasiexa. Ilnomia
. . 2
TPUKYTHUKA He IePeBHUIIy€e MOJOBHMHU NOOYTKY ABOX HOrO CTOPiH. 652. —m, m, .
. . 2 5
654. [luB. BKasdiBKy mo0 3amaui 651. 656. (,/S1 +45S, ) . Brasisxa. [loBeniTh, 1110
miomi TpukyTHUKiIB AOB i COD pnopiBHIOIOTE /S,S, . 657. Brasieka. [loBeniTs,

1
mo S,y = ESABCD .

Pozain V. Po3B'A3yBaHHA MPAMOKYTHUX TPUKYTHIKIB

8 15 8 5 3 15 4 5 .
668. — , — | = .670.a) —; 6) £;B) =2 .671.a) —; 6) i 672. a) sino.;
17 17 15 13 2 8 3 2
. ) 1 5 12 5
6) sina; B) 2. 673. a) cos“ o ; 0) ; B) tga. 676. —, —, —, 2,4.
cos o 13 13 12

A

679. a) cosA=%,tgA=\/§, ctgA=T3; 6) sin A =0,96, tgA=%, ctgA=i;

B) sinA=——, cosA=—, ctgA=§. 680.a) V3 ; 6) 1. 681. a) ctg® o ; 6) cos®a;

2 1
V5 NG
B) sin®o.. 682.a) sino ;6) 1;B) 1. 635.a) tgo; 6) sin® o ; B) tg® ou. 686.2) 2;6) sina.;
B) 1. 687. 16 cm. 688. 60 cm2. 695. a) 54°; 6) 8° B) 60° 1) 45°
696. a) 40° 6) 30° B) 45° 698. a) 1,5; 6) 1,5; B) 0,5. 699. a) 1; 6) 0,5;

B) 0,5. 700. a) 0,6 i 0,8; 6) 0,5 i /3 . 701. a) 0,8 i 0,6; 6) 1. 702. a) 68° 6) 30°.
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O, o . \/g. 3 1
703. a) 76° 6) 45°. 704. a) 2; 0) 5 ; B) 1. 705. a) TR T
709. 1. 711. 86 cm?2. 712. a®. 718. 14 cm. 719. 222 m. 720. 45°, 45°. 721. a) B = 60°,
a=4, b=43; 6) p= 48°, a=6,69, b=T7,43. 722. a) o =45° b=2,
c=2J2; 6) Pp=172° ¢=12,94, b=12,31. 723. a) B =62°, a=~563,
b~10,6; 6) o =50°% c~10,44, b=6,71. 724. a) b=9, o =B=45% 6) b="17,
o=T74° PB=16° 725 a) c=12, o =60° B=30% 6) c=41, a=13°,
B=T7° 726.a) b=8, =37, P=53% 6) c=6, a=~56° P=34° 729.~9,40
i~3,42. 730. 60 cm. 731.~45° i~ 135° 732. a) AB=8, BC=83,
AC=16, LA=60°, £C=30°% 6) BC~293,94, AB~51,83, AC~298,48,
/ A=80°733. AB=3,75, BC=5, AC=6,25, ZA~53°, /C=37°.734.~ 10,99

3;6) 1. 706. b.

i~11,70. 735. 8+52 . 736.~68° 737.~51°. 738. a= , b=—"
l+ctga 1+tga
c=—" , B=90°-o . Brasiskxa. BupasiTs [Bi CTOPOHU TPUKYTHUKA Ue-

sin o+ cosa

pes TpeT CTOPOHY i KyT o. 739. 0c=45°—§ , B=45°+§ , a=csin(45°—§),

b=csin[45°+$). 740. 30° i 60° 741. — % 742~ 16°. 743. 4 cwm,
2 ctga—ctgP

2

2 4 .
4\/§CM, 32 cm2. 744. d , ’_ . Brasisxka. IIpoBeniTes BHCOTY h

sino sino

i ckopucraiitech TuM, 10 h=2r . 745. 5x/§(\/§—1) R 10(\/5—1) . Brasiska.

o
lcos—
2

cos o

IIpoBeniTh BUCOTY [0 JaHOI CTOPOHMU i CKJIAAITH PiBHAHHA. 747.

V1-4?

l+a

. 748.~ 37°.

749. He menmn misx 2° 751.

1 . o .
. 7/52. — . Bra3siska. [loBemiTh mMomiOHiCTH
4

\/5(1+\/§)

rpukyrEnkis ACE i BCD. 753. %d(1+sinoc), éd(l—sinoc). 750, ———=.

Brasieka. IlobyayiiTe TPUKYTHUK i3 KyTamu 75° 45° i 60° Ta mpoBemiTh itoro
HaiiMeHmry Bucory. 755. Scos® o . Brasieka. JloBenits, mo TpukyTHUEN ABC
i AB,C, moni6Hi 3 Koe(dimieHTOM COSOL .
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Axciomu miomy 164-165

b

Biuni croponu tpamnerii 41

B

Bepiumau MHOTOKYTHUKA 157

YOTUPUKYTHUKA T

Bucora mapasesnorpama 15

Tpamertii 41

Bignomennsa Bigpiskis 103

ILIOIIY IOAi0HMX
TPUKYTHUKIB 186

BaactusicTs GicekTpucu
TpUKyTHHKA 136

MeIiaH TPUKYTHUKA 82
IpAMOKYTHUKA 31

piBHOOGiIUHOI Tpamerii 42
cepenubol JiHil Tpanemnii 54
cepenHboi JiHil TpUKyTHUKA 53

BaactuBocti kBagpara 34

Bayrpimiasa obsacTh MHOTOKYTHUKA 158

r

mapaJjejgorpama 15
[ePIeHIUKYJIAPa, TOXUINX
i mpoexiriit 131

pomba 32

— YOTHUPUKYTHUKA &

T'pagycua mipa gyru xosa 61

il

IiaroHa,jp MHOTOKYTHUKa 157

K

YOTUPUKYTHUKA T

Kazpar 33
KoedinienT moxi6brocTi 105

Kocunyc rocrporo xyra
MIPSIMOKYTHOTO TPuUKyTHHKA 205
Kotaurenc rocrporo Kyra
MIPSIMOKYTHOTO TpuKyTHHKa 206
Kyt BHYTpilIHi#l OIyKJIOTr0
MHOTOKYTHHKa 158
— Broucanuit 61
— BOBHIHIHiN OIYKJIOTO
MHOTOKYTHHKa 158
— BHYTPIIIHIN OIYKJOrO
YOTUPUKYTHUKA 9
— 1meHTpaJbHuil 60

M

MuoroxkyTauk 157
— BHOHCAHUH y Koo 158
— OIIMCAHUH HAaBKOJO KoJa 158
— 1jaocKkuii 158

o

OsHaka momiOHOCTI TPUKYTHUKIB
3a gBoMa Kyramu 111
3a IBOMAa CTOPOHAMU
i xKyTom MixK HuMu 112
3a TpboMa cTopoHamu 114
— IpAMOKyTHHKa 31
— piBHOOiIuHOI Tpamerii 43
Osmaku napaJemorpama 22
OcHoBu Tparerrii 41
OcHOBHA TPUTOHOMETPUUHA
ToTOXKHiCTE 207

Mn
Ilapasesorpam 14
IlepumeTp MHOTOKYTHUKA 157
— YOTUPHUKYTHUKa 8
ILnomra
— KBajgpara 166
— MHOroKyTHUKa 163, 165
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— mapaJjeJsorpama 167 T
— mnOpaMoKyTHUKa 166 TaHreHC MOCTPOTO KyTa IPAMOKYTHOT'O
— powmba 174 TpukyTHUKA 205
— rpamnemnii 175 Teopema, obepHeHAa 10 TeOpeMu
— TpuKyTHUKa 173 ITigparopa 130
— — mupaMoKyTHoro 174 — Iligaropa 128, 189
— — piBHOCTOpPOHHBOrO 174 —  ®azneca 51
Ilomi6oui TpukyTHUKT 105

Touka mepeTuHy GiceKTpIC
TPUKYTHUKA 84
— — BHCOT TPUKYTHUKa 84
— — MefiaH TPUKyTHUKa 82
— — CepeIUHHUX MEPIeHIN-

IToxuaa 131

IIpoexkmisa moxmmaoi 131
IIpomoprritiai Bigpisku 103
IIpamokyTuuk 31

P KYJISPiB 0 CTOPiH
PiBHOBenuKi Qirypu 165 TPUKYTHUKa 84
PiBHOCHIBHI TBepmiKeHHA 35 Tpamemia 41
Posp’si3yBaHHA TPAMOKYTHUX — mpAMOKyTHa 42

TPUKYTHUKIB 218 — piBHOOIuHa 42
Pomb6 32
Yy

C YoTupukyTHUK 7

Cepenusa minia Tpamemnii 54 — BrnmcaHwmil y kKoa0 70
— — TPUKYTHHKa 52 — OIMCaHUHN HABKOJO KoJa 72
CuHYC rocTporo Kyra IpsSMOKYTHOI'O —  omykmmit 8

TpukyTHHKa 205
CTOpoHU MHOTOKYTHHKA 157
— YOTUPUKYTHUKA 7
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OCOBJINBOCTI NIAPYHYHHUKA

. baraTopiBHeBa NobygoBa HaBYaNbHOro MaTepiany
« TEeMaTUYHe y3arasbHeHHA | cuctemaTmn3auis

« dBTOPCbKa CUCTEMaA YCHUX, I'pa(l)i‘-IHVIX Ta NMNCbMOBUX BIpaB

. JJ,OCTYI'IHiCTb BUKNageHHA, 3pyLIHiCTb KOPUCTYBaHHA

IHTEPHET-NIATPUMKA OO3BOJIATD:

« 3[INCHUTK iIHTEPAKTMBHE OHNANH-TECTYBaHHA 32 KOXHOIK TEMOIO
« CKOPMCTATMCA 3anNpONoOHOBaHNMKU poboTaMu

anAa GopMyBanibHOMO OLiHIOBAaHHA HAaBYaJIbHUX OCATHEHb
i TECTOBMMM 3aBAAHHAMMN

« O3HAMOMUTWUCA i3 ApKepenamm iHdopmaLii ona NigrotToBKn
NoBiAOMNEHb, pedepaTiB i NPOEKTIB
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