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Bl ABTOPIB

Jio6i BocbMUKNacHUKN!

V¥V npoMy HaBUYAJIBLHOMY POIIi BU IIPOAOBYKYBaTHMMEe BUBUATH TeoMe-
Tpifo. CnomiBaeMocs, 1110 B BCTUTJIN ITOJIOOUTH ITI0 BaYKJIUBY i KPacuBy
HayKy, a OTiKe, 3 iHTepecoM Oyaere OIlaHOBYyBATH HOBiI 3HaHHs. Mwu
MaeMO Hamio, M0 IIbOMY CHPUSATUME HiAPYYHUK, SKUH BU TPUMAETE
B PYKax.

Osuaiiomrecs, Oyab JlacKa, 3 1Or0 CTPYKTYPOIO.

IlinpyyHUK moaisieHo Ha yoTupu naparpadu, KOKHUN 3 SKUX CKJIa-
IAaeThCA 3 MYHKTIB. ¥ IIYHKTaX BUKJAJEHO TeOPEeTUUHUI MaTepiana. Bu-
BUAalOUU 11010, 0COOJIUBY yBary 3BepTaiiTe Ha TEKCT, SKUH HaJPYKOBAHO
SKUPHUM PudTOM, HCUPHUM KYPCUBOM i KYpCUBOM; TAK Y KHU31 BUI-
JIEHO O3HAUeHHs, TpaBUJja Ta HalBaKJAUBIII MaTeMaTUYHi TBepAKeHHs.

3asBuUail BUKJIa] TEOPETUUHOTO MaTepiasly 3aBepIIyeThCA IPUKJIa-
maMu po3B’A3yBaHHs 3amad. 1i sanucu Mo:KHA POSTIAALATU SK OOUH i3
MOXKJIMBUX 3Pa3KiB ohopMIeHHSA PO3B’ A3aHHS.

o KOKHOT0 TyHKTY Ai0paHo 3a1aui JJ1si CaMOCTifTHOTO PO3B’ A3y BaHHS,
MPUCTYHATA A0 AKUX PAJUMO JIUIIIE IicJsl 3aCBOEHHS TEOPETUUHOTO Ma-
Tepiany. Cepen 3aBIaHb € K IIPOCTi I cepeqHi 3a CKJIaAHICTIO BIpaBH,
Tak i ckaamHi 3amaui (0co0JMBO Ti, IO IMO3HAUEHO «3ipouKoio» (*)).
CBol 3HAHHA MOKHA IIePeBipuUTH, POo3B’A3yI0UNn 3aaUi B TECTOBi hopmi,
posMmilieHi B KiHIIi KOKHOTO maparpada.

Koxkuuit myHKT 3aBepIiyeThesa pyopukoio «CroocrepiraiiTe, pucyiire,
KOHCTpYIoiiTe, hauTasyiite». [lo Hel nibpaHo 3amayi, 115 po3B’ A3yBaHHS
AKHUX MOTPiOHI He cIemiaJbHiI reOMEeTPUYHI 3HAHHS, a JIUIIEe 340POBUN
TyIy3[, BUHaXiAauBicTh i KmiTausicTs. 1i samaui KopucHi, AK BiTamiHnu:
BOHM PO3BHBAIOTh «T'€OMETPUUYHUN 3ip» Ta iHTYyiIio.

SAxIo micasa BUKOHaHHSA JOMAIHIX 3aBIaHb 3aJIUNIAETHCI BiIbHUIA
yac i BU xoueTe Ai3HATUCS OijbIlle, TO PEKOMEHIYEMO 3BEPHYTUCS IO
pyopuxu «Koau 3pobieHo ypokum». Marepiay, BUKJIaJeHUN Tam, He-
npocTuii. Ajse TuM IiKaBile BUIIpoOyBaTH CBOI cuim!

Hepaatite! Baxkaemo ycmixy!



4 Big aBTOpIB

LLlaHoBHiI koneru!

Mu nmy:xe cmomiBaemocs, IO Ied IMiAPYYHUK CTaHe HANiHHUM II0-
MIYHMKOM y Ballliil HeJIeTKi#l Ta IIAXeTHil npaiii, i 6yaemMo mupo pami,
AKIIO BiH BaM CIogo0aeThCs.

Y kHU3i 1i6pamo BeJUKUH i pisHOMAHITHUH AUAAKTUYHUN MaTepia.
IIpoTe 3a oaMH HaBYAJLHUN PiK yci 3amaui po3s’A3aTy HEMOKJINBO, Ta
B IIbOMY If HeMae noTpebu. Pazom 3 TuM HabaraTo 3pyuHille mparoBaTu,
KOJIM € 3HAUHMH 3amnac 3azad. Ile Jae MOKIMBICTD peaidyBaTu IPUH-
nunu piBHEeBO1 nudepeHIriaii Ta iHAMBiAyaIbHOTO TiAX0oy B HAaBUYAHHI.

3BepTaemMo yBary Ha Te, 110 B MiAPYUYHUKY HaABHi 3amaui Ha 00y mO-
By. BoHU He € 000B’sa3K0BUMU AJA po3rasany. Ileit marepian moIigbHO
BUKOPUCTOBYBATH JIMUIIIE B TOMY pasi, KOJU YYHi BiKe O3HaWOMJIeHi
3 BigmoBimHUM poO3AiJoM 3 Kypcy reomerpii 7 KJjacy.

3ejleHUM KOJbOPOM IIO3HAUEHO HOMEPH 3a7a4, II[0 PEKOMEHIYIOThCSA
Ui IOMAIIHBOI POOOTH, CMHIM KOJHOPOM — HOMEPH 3ajau, AKi Ha
poscyn yunresnd (3 ypaxyBaHHAM iHAMBiAyaJIbHUX 0COOJIMBOCTEH YUHIB
KJIacy) MOKHa PO3B’A3yBaTH YCHO.

Marepian pyopuku «Kosu 3po6eHO yPOKU» MOKe OYTH BUKOPUC-
TAaHUHN IJA opraHisaiii podOTH MaTeMaTHYHOTO T'ypTKa Ta (paxkyabTa-
TUBHUX 3aHATH.

Tosx mepeTBOpiMO pa3oM IIKIJIBHUI Kypc reomeTpii B 3posymisuit
i mpuBabIMBUI IIpeaMeT.

BaxxaeMo TBOpUOro HaTXHEHHS TA TEePIiHHA.

YMOBHI MO3HAYEHHSA

3aBIaHHA, 1[0 BiIOBiZAIOTE IOYATKOBOMY Ta CEPEeJHHOMY PiBHAM Ha-
BUAJILHUX JOCATHEHD;

3aBJaHHS, 1[0 BiAMOBiZAIOTH JOCTATHHROMY PiBHIO HABUYAJNBLHUX MI0-
CATHEHb;

3aBIAHHS, [0 BiIIOBi1al0Th BUCOKOMY PiBHIO HABUAJBHUX JOCATHEHD;
3ajayi AJA MaTeMaTUYHUX T'yPTKiB i haKyaIbTaTUBiB;

KJITOUOBi 3a7aui, pesyabTaT IKUX MOXKe OyTH BUKOPUCTAHUI IIiJ dac
PoO3B’sA3yBaHHA iHIIUX 3a7aY;

IOBeIeHHS TeopeMU, IO BifmoBizae mOCTaTHHOMY PiBHIO HABYAJBHUX
IOCATHEHbD;

IOBeIeHHS TeOpeMU, II[0 BifIIOBijlac BHCOKOMY PiBHIO HaBUYAJIbHUX
IIOCATHEHbD;

IOBeIeHHS TeopeMu, He 000B’sI3KOBe /s BUBUEHHS;

3aKiHUeHHSA HOBEJEHHS TeOpeMU;

3aKiHUeHHsA PO3B’A3aHHA 3a7adi;

pyopuka «Koau 3po0IeHO YPOKIM».

,@0>®© ® Ij’i“, SRS



YOTUPUKYTHUKN § ﬂ

Y uboMy Naparpadi po3rnsaaeTbca 3HaoMa BaM reoMeTpuyHa dirypa 4o-
TUPUKYTHUK. B 03HanmommnTecs 3 okpeMnMM BUAAMM YOTUPUKYTHMKA: Na-
panenorpaMmom, NPsIMOKyTHKOM, POMOOM, KBa[IpaTOM, TpaneLjieto, BUBYUTE
BNACTMBOCTI UMX iryp i Ai3HaETeCs Npo 03HaKM, 3a AONMOMOTOI0 SKUX cepef,
YOTMPUKYTHUKIB MOXHA PO3Mi3HaTK 3a3HayeHi dirypu.

Bu BMBYMTE BNACTMBOCTI BiApIi3Ka, KM CNONy4a€e CepeamHm CTOPIH TPUKYT-
HVKa, | NePeKOHAETECS B TOMY, LLLO Lii BAACTUBOCTI MOXXYTb CITYryBaTW KNOYeM
[10 PO3B’AI3yBaHHS LINOro psay 3anad.

Ak BUMIpATU Ayry kona? HaBKOMO AKOro YOTUPUKYTHMKA MOXHA OMvcaTu
Kono? Y KU YOTUPUKYTHUK MOXHa BNCATV Kono? OnaHyBaBLUM MaTepian
Lboro naparpada, B/ OTPUMAETe BIAMOBIAI 1 Ha Lii 3aNUTaHHS.




6 § 1. HoTnpuKyTHMKMK /|

1. YOTUPUKYTHMK Ta NOro eNieMeHTU

Ha pucyuky 1 Bigpisku AB i BC MaOTh TiJIbKKU OLHY CIIiJIBHY TOU-
Ky B, AKa € KiHleM KOKHOTO 3 HuX. Taki Bifpisku Has3wWBaoOTh CycCif-
HiMu. Ha pucyHKy 2 KoKHi ABa BiApisku € cycigmimu.

B
/\C
A
Puc. 1 Puc. 2

Bigpisku AB i CD Ha puCyHKY 3 He € CyCigHiMu.

A
>< A/C :
C B D
a 1)
Puc. 3

Posrasaemo dirypy, gKa CKJIATaeThCA i3 YOTUPHOX TOUOK A, B, C,
D i yotupbox BifmpiskiB AB, BC, CD, DA Takux, 110 HiAKi ABa cycimuix
BiIpiBKM He JiesKaThb Ha OAHIN NmpaAMil 1 HiAKI ABa HecycimHixX Bigpisku
He MaloTh COiJIbHUX TOUOK (puc. 4, a).

B

Q

Puc. 4
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dirypa, yrBopeHa UMU BifpiskamMu, oOMeKye YaCTUHY IJIOIIUHMH,
BUJiJIEHY HA PUCYHKY 4, 6 3eJIeHUM KOJbOpoM. [0 yacTuHY MJIOITUHYI
pasom 3 Bimpiskamu AB, BC, CD i DA HasuBaioTb YOTUPUKYTHUKOM.
Touku A, B, C, D HasuBaOTh BepUIMHAMM YOTHPUKYTHUKA, a BiApis-
Ku AB, BC, CD, DA — cTopoHAMH YOTUPUKYTHUKA.

Ha pucyuky 5 3o0pakeHo (irypu, [0 CKJIAAAIOTHCSI i3 YOTHUPHOX
Bigpiskis AB, BC, CD, DA Ta yaCTUHU ILJIOIINHU, AKY BOHI 00MEKYIOTh.
IIpore ni dirypu He € yorupukyTHukamu. IlogcHiTs yomy.

A B C 4 B

Puc. 5

CTopoHU YOTHPUKYTHUKA, AKi € cycigHiMu BipisKaMu, Ha3UBAIOTh
CyCiIHIMHM CTOpOHAMHM UYOTHUPUKYTHUKA. Bepinuuu, AKi € KiHIAMU of-
Hiel CTOPOHM, HA3WBAIOTH CYCiTHIMHM BepIIMHAMM YOTUPUKYTHHUKA.
CropoHU, SKi He € cyCilHiMU, HA3WBAIOTh MPOTUIEKHUMHU CTOPOHAMU
JoTUPUKYTHUKA. HecycimHi BepIinaM Ha3MBAIOTh MPOTUICKHUMEI Bep-
IMUHAMHU YOTUPUKYTHUKA.

Ha pucynky 6 300paskeHO YOTHUPUKYTHUK,

y AKOMY, HaIpUKJam, cTopoHu M@ i MN € cy- M P

cizmimu, a croporu NP i M@ — TIpOTHUIEKHUMU. N
Bepminuanm @ i P — cycigHi, a Bepmuau M i P —
OPOTUJIEKHI.

YoTupuKyTHUK HA3WBAIOTh i MMOBHAYAIOTH 3a
ioro BepmmHamMu. Hampukiaan, Ha pucyHkKy 4, 6 Q

300paskeHo YoTupukyTHuk ABCD, a Ha PUCYH-
Ky 6 — wortupukyTHUK MNPQ. Y mo3HaueHHi
YOTUPUKYTHUKA OYKBHU, 110 CTOATH IOPYY, Bif-
NOBifaIOTh CyCimHiM BeplmHaAM YOTHPHUKYyTHUKA. Hampukianx, 4oTu-
PUKYTHUK, 300paskeHNI Ha PUCYHKY 6, MOYKHA TMO3HAUUTHU Ie M TaK:
PQMN, abo MQPN, abo NPQM Toirio.

CyMy DOBKUMH yCiX CTOPiH YOTMPUKYTHUKA HA3UBAIOTH MEPUMETPOM
YOTUPUKYTHUKA.

Puc. 6
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A

Puc. 7

Binpisok, AKMUi croJydyae IIPOTUJIEKHI BePIINHU YOTUPUKYTHUKA,
Ha3uBaOTh AiaroHaaro. Ha pucyuky 7 Bigpisku AC i BD — piaronaui
yotTupukyTHuka ABCD.

Kyru ABC, BCD, CDA, DAB (puc. 8) Ha3UBalOTh KyTaMH YOTUPU-
KyTHukKa ABCD. ¥V 1IbOMy YOTHPUKYTHUKY BCi BOHU MEHIIi Biff pos-
TOpHyTOro KyTa. TaKWil YOTMPUKYTHUK HA3WBAIOTH OomyKJuM. OmHaAK
iCHYIOTh YOTUPUKYTHUKH, ¥ AKUX HE BCi KyTU MEHIIIi BiJi pO3TOPHYTOTO.
Hampurnan, Ha pucyHrKy 9 KyT B uortupuryrtamka ABCD Oinbmimii
3a 180°. Takuit YOTUPUKYTHUK HA3UBAIOTH HEOIMYKJIUM'.

Kytu ABC i ADC Ha3suBaOTh NPOTUIEKHUMHU KyTaMH YOTUPUKYT-
auxka ABCD (puc. 8, 9). Takoxx nporunesxxaumu € Kytu BAD i BCD.

B A ¢
B
C
A
D D
Puc. 8 Puc. 9

Teopema 1.1. Cyma kymie womupukymunura dopiénioe 360°.

Hlosedennsa. © IlpoBereMO B UYOTUPUKYTHUKY AiaroHajb, dKa
po36uBae iioro Ha aBa TPUKYTHUKMN. Hampuikiaazn, Ha pucyary 10 1e
miaronanb BD. Toxi cyma KyTiB wotupukyTHUKa ABCD nopiBHIOE cyMi
KyTiB TpuKyTHUKIB ABD i CBD. OcCKinbKH cyMa KYTiB TPUKYTHUKA
mopiBuaioe 180°, To cymMa KyTiB YOTHPHUKYTHHKA HOPiBHIOE 360°. A

! MokaAHilIe 3 MOHATTAM «OIYKJIICTh» BU O3HaAomuTecA B m. 19.
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A

Puc. 10

Hacaigox. ¥ womupuxymuuky minesku odun i3 Kymie mooice
6ymu Oinvwum 3a po3zopHymui.

HoBeniTe 110 BIaCTUBICTH CAMOCTIHTHO.
O=— 3amaua 1. [loBeniTs, 110 JOBKUHA OYIb- B

AKOI CTOPOHUW YOTUPUKYTHUKA MEHIa Bif cymMu
IOBXKUH TPHOX iHINIUX HOTO CTOPiH.

Pos3s8’a3anHsa. Po3ragaHeMo HOBIIBHUI YOTH-

purytauk ABCD (puc. 11). Iloxkaskemo, Hampu- A C
KJjaang, mo AB < AD + DC + CB.

IIpoBememo miaronans AC. 3acTocoByouu He- D
piBHicTH TpuUKyTHUKA Aas cTtopid AB i AC Bigmo-
BigHo TpurkyTHUKiB ABC i ADC, oTpuMyeMO He- Puc. 11

piBuocTi: AB < AC + CB, AC < AD + DC.
3Bigcu AB < AC + CB < AD + DC + CB.
Orxe, AB <AD + DC + CB. @

3amgaua 2. [ToOyayi#iTe YOTUPUKYTHUK 34 IBOMA CyCimHIMU cTOpO-
HAMM T4 YOTUPMAa KyTaMM, KOKHWN 3 AKX MEHIINH BiJ po3ropayToro.!

Posé’asannsa. Ha pucyary 12 s3o0pakeHo
B qoTupuKyTHUK ABCD, y AKOMY BiZJoMO JOB:KHHU
cropia AB i BC, a TakoX yci #oro KyTwu.

A C Y tpurkytHuky ABC Bimomo aBi croponu AB

i BC rta xyt B Mmixxk Humu. OTiKe, 1eli TPUKYTHUK

Mo:KHa mobyayBatu. Temep MoOKeMO Bin mpome-

HiB AB i CB BigKJacTu KyTHU, SKi JOPiBHIOIOTH
KyTaM YOTUPUKYTHUKA Ipu Bepmuuax A i C.

IlpoBenennii aHais mokasye, AK OyayBaTu

MIYKAHUHA YOTUPUKYTHUK.

Puc. 12

1Y migpyuHuky 3azadi Ha mo0ygoBy He € 060B’SI3KOBUMU [IJIA PO3TJISALY.
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Bynyemo TpUKYTHUK 3a [BOMAa JAaHUMU CTOPOHAMU YOTUPUKYTHUKA
Ta KyToM Mixk HuMu. Ha pucyHrky 12 e tpukytauk ABC. ami Bin
npomeHiB AB i CB BigKJIamaeMo ABa BiIOMUX KYTU YOTHUPUKYTHUKA.
IBa moOymoBaHUX IIPOMEHi IepeTHMHAIOThCA B Touli D. YoTupukyrt-
HUK ABCD — mykanuii. @

? 1. TosAcHITb, AKi BIAPI3KM HAa3MBaOTb CYCIAHIMU.
MOACHITb, Ky irypy Ha3nBaloTb YOTUPUKYTHUKOM.
AKi CTOPOHW HOTUPUKYTHNKA HAa3MBatOTb CYCIAHIMI? MPOTUNEXHUMM?

P WN

AKi BEPLUMHWN YOTUPUKYTHMKA Ha3MBaloTb CyCiAHIMWU? MPOTUAEX-
HUMUN?

K No3HavaloTb YOTUPUKYTHUK?

LLlo Ha3mBaloTb MePUMETPOM YOTUPUKYTHMKA?

LLlo Ha31BaloTb AiaroHansmo YHoTUPUKYTHUKA?

AKMI YOTUPUKYTHMK Ha3MBaKOTb OMYyKUM?
CchopmynionTe TeEOPEMY MPO CYMY KYTiB HOTUPUKYTHMKA.

W e N WU

J=2\, TPAKTUYHI 3ABJJAHHS1 IS

1.° HaxkpecaiTh YOTUPUKYTHUK, ¥ AKOMY:
1) Tpu KyTu TyIIi;
2) KyTHu OpH CYCiAHIX BepIIMHAX IPAMi, a ABa iHIITUX He € TPAMUMY;
3) omHa miaroHaJ b TOYKOIO IIEPETHHY AiaroHajell AiJuTbCSa HaBIIL,

a Ipyra He OiJIUTbCS HABIIiJ;

4) miaroHaJsii mepIeHAUKYJIAPHI.

2.° HakpecsiTh JOBibHUI UYOTUPUKYTHUK, IMO3HAUTE HOTO BEPIIUHU
oykBamu M, K, E, F. YrRaxiTh mapu #oro cyciguix cTropin, mporu-
JIeKHUX CTOPiH, IPOTUJICKHUX BEPIINH. SalUIIiTh AKi-HeOyab TPU
IMO3HAUEHHSA IIbOTO YOTUPUKYTHUKA.

3.° HakpecJsiTh YOTUPUKYTHUK, V IKOMY:
1) Tpu KyTu rocrpi;
2) nBa MPOTUJIEKHUX KYTU IPAMi, a ABa iHIIUX HE € IPAMUMU;
3) miaroHaJsi TOYKOIO MEPETUHY AiIATHCA HABILJ.
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BMPAB/ HTT

4.° Cepen diryp, 300pakeHNX Ha PUCYHKY 13, YKAKITh YOTUPUKYTHUKH.

[N AN O[S

8

DE<A

Puc. 13

5.° HaBegmiTh uoTHpU AKUX-HEOYAb IO3ZHAUEHHA K
YOTUPUKYTHUKA, 300pa’KEeHOr0 Ha PUCYH-
Ky 14. YKaxKiTh:
1) BepIIUMHYN YOTUPUKYTHUKA; M C
2) #ioro CTOPOHU;
3) mapu cycifgHixX BepmINH; A
4) mapu OPOTUJICKHUX BEPIINH;
5) mapu cycigHix cropim;
6) mapu MPOTUIEKHUX CTOPiH;
7) miaroHaJji YOTUPUKYTHUKA.

Puc. 14

6.° Cepe; YOTMPUKYTHUKIB, 300pa’kKeHUX Ha PUCYHKY 15, yKaKiTh

OITYKJIi.
C k E T Y Q L
B D S<>O A RU
M F 4 XV, N
Puc. 15

7.° Homy mOpiBHIOE YETBEPTUH KYT YOTHUPUKYTHUKA, AKIIMO TPU HOTO
KyTu mopiBHioOTh 78°, 89° i 93°7
8.° 3HaNOITh KYyTH YOTUPUKYTHUKA, SKIIO0 BOHU PiBHI MiK co6oro.
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9.° ¥ worupurkyrHury ABCD Bimomo, 1o £B = 150°, Z/A = /C = £ZD.
3HalaiTh HEeBiOMi KYyTU YOTUPUKYTHUKA.

10.° OguH i3 KyTiB YOTUPUKYTHUKA Y 2 pas3u MEHIIINH Bifi APYroro Kyra,
Ha 20° memmuit Big Tperhoro Ta Ha 40° GinbIHiT 3a YeTBEPTUIA.
3HaWAITh KYTU YOTUPUKYTHUKA.

11.° 3HaHAIT, KYyTH YOTUPUKYTHUKA, AKIIO BOHU IIPOMOPIIiiiHI Umc-
aam 2, 3, 10 i 21.Ywu € 1eil YOTUPUKYTHUK OIMYKJIUM?

12.° 3HaUAITH KYTU YOTUPUKYTHUKA, AKIIO TPU HOTO KYTU IPOTOPITiHL
umesam 4, 51 7, a ueTBepTHUil KyT AOPiBHIOE IXHil nmiBcymi. Yu € meit
YOTUPUKYTHUK OMYKJIUM?

13.° Hu MOKe YOTUPUKYTHUK MaTH:
1) Tpu nIpAMUX KYTU @I OOUH TOCTPUIL;
2) Tpu mpPAMUX KYTU ¥ OAWH TYIUI;
3) yoTUpU NPAMUX KYTH;
4) YoTHUPU TOCTPUX KYTH;
5) mBa mpAMUX i ABa Tynux KyTH;
6) mBa MPAMUX KYTHU, OAUH TOCTPUM Ta OAUH TYIUH?
¥ pasi cTBepAHOI BifmoBiAi HapucyliTe TaKUM YOTUPUKYTHUK.

14.° IlepuMeTp YOTUPUKYTHUKA NOPiBHIOE 63 cM. 3HaAiTH OTO CTO-
poHU, AKIIO APYyra CTOPOHA CTAHOBUTH % meproi, Tpersas — 50 %
npyroi, a uerBepra — 150 % mepiroi.

15.° 3HaiifiTh CTOPOHM UYOTHPUKYTHUKA, AKIIO OJHA 3 HUX HA 2 CM
Oinbiia 3a Apyry, Ha 6 cM MeHIIIa Bif TpeThoi, y 3 pasu MeHIIa
BiJ ueTBepTOi, a mepuMeTp AopiBHIOE 64 cMm.

16.° ¥V worupuxkytuurky ABCD cropouu AB i BC piBHi, a miaronans BD
YTBOPIOE i3 MMM cTOpoHamMu piBHI KyTu. [loBeniTs, mio cropouu CD
i AD re:x piBHi.

17.° JliaroHa/ i YOTUPUKYTHUKA TOYKOIO IMEPETHUHY AiIATHCA HAaBIILJ,
oJIHa 3 Ioro cTOpiH mopiBHIOE 6 cM. HoMy HOPiBHIOE IIPOTUIIEKHA
il cTOpoHA YOTUPUKYTHUKA?

18.° ¥V uvorupukyrauxky MNKP Bigomo, 1mo MN = NK, MP = PK,
/M = 100°. 3uaiigite KyT K.

19.° ¥V vorupukyraury ABCD giarouans AC yTBOpIoe 3i croponamu AB

20

21.°

i AD piBui KyTu Ta 3i cropomamu CB i CD Tako:X piBHiI KyTwH,
AB =8 cwm, BC =10 cMm. 3HaiigiTe nepumerp doTupukyTauka ABCD.
Y tpurkyruuxky ABC Bimomo, mio LA = 44°, /B = 56°. BicexkTpu-
cu AK i BM TpuUKyTHUKAa HepeTUHAThea B Touri O. 3HAUAITH
KyTu yotupukytuuka: 1) MOKC; 2) AOBC.

Y tpukytaury ABC Bigmomo, mo A = 36°, /B = 72°. Bucotu AE
i BF TpuKyTHHUKAa IIepeTuHAIThcsa B Toulli H. 3HAWIITh KyTH YO-
TupukytHuka: 1) CFHE; 2) ACBH.
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22.° 3ualiTe, mAiaroHas b YOTUPUKYTHUKA, SKIIO HOTO IIEPUMETP MAO-
piBaioe 80 cM, a mepuMeTpPU TPUKYTHUKIB, HA AKi IIA JiaroHaab
po30buBae TaHWUI YOTUPUKYTHUK, NOPiBHIOIOTH 36 cMm i 64 cMm.

23." Yu MOXKYTH CTOPOHU YOTUPUKYTHUKA TOPiBHIOBATH:

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

24,y worupurytHury ABCD Bimomo, mo LA = ZC = 90°. loBexiTsh,
110 GiceKTpucH MBOX iHIMUX KYTiB YOTUPUKYTHUKA a00 ImapaJiesbHi,
abo Je:KaTh Ha ONHIN TmpPAMIiH.

25." [loBeiTh, 1110 KOJIM 0iCeKTPUCU ABOX MPOTUJIEKHUX KYTiB OIIYKJIOTO
YOTUPUKYTHUKA ITapajesbHi abo JiesKaTh Ha OOHiN mpaAMiii, To 1Ba
iHIMUX KYTU YOTUPUKYTHUKA PiBHI.

26.” I1obyayiiTe YOTUPUKYTHUK 34 HOTO CTOPOHAMU Ta OOHUM i3 KYTiB.

27.” IlobynyiiTe YOTHPUKYTHUK 3a TPhOMa CTOPOHAMM Ta JBOMa [ia-
TOHAJIAMU.

28." IlobyayiiTe YOTUPUKYTHUK 3a HOT0 CTOPOHAMU Ta OJHi€I0 3 fia-
roHajeu.

29." Ilooynyiite yotTupukyTHuk ABCD 3a Kyramu A i B, cTopoHaMu
AB i BC ta cymoro cropin AD i CD.

roTYEMOCS A0 BUBYEHHSA HOBOI TEMU B

30. IIpsama ¢ mepeTwHae KOKHY 3 mpAMux a i b (puc. 16). Yraxirs
napu pi3HOCTOPOHHIX i mapu OJHOCTOPOHHIX KYTiB, AKi IpuU IbO-
My yTBOpuUJnCA. SIKe B3aeMHe PO3MIiIlleHHA MpAMUX a i b, AKmio:
1) L1 = /45 2) £1 = 20°, £3 = 170°?

B C

Puc. 16 Puc. 17 Puc. 18

31. VY worupuryraury ABCD (puc. 17) ZC =110°, «D = 70°. loBexnits,
mo BC | AD.

32. VY worupurytHury ABCD Bimomo, 1m0 LA = /B = 90°, ZC = 100°.
Yu e napanensaumu npsmi: 1) BC i AD; 2) AB i CD?

33. Ha pucyury 18 AD = BC, ZADB = Z/CBD. [oBexits, 1mo AB = CD
i AB| CD.
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34.Binpisok BK — 6icekTpuca tpukyTHuka ABC. IIpama DK mapajieib-
Ha cTopoHi AB i neperunae cropony BC y Touni D, /BDK = 116°.
3uatinite kyt BKD.
IlonoBiTs y mam’ari 3mict nmyukris 12, 13, 14 na c. 188, 189.

CMOCTEPIFAWATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

35. Biny miuomuuy moBisbHO 3a0puU3KaHO YOpPHOIO (papboro. oBemiTs,
110 Ha TJIOINMWHI 3HAHAeThCsA BiApisok 3aBmOBKKU 1 M, KiHIII AKOTro
3adgapb0OBAHO OJHUM KOJHOPOM.

Lé OEP3A/TE! I

3agauy 29 nmosnaueHo «3ipoukoio» (*). Ile osHauae, 10 BOHA HaJe-
JKHUTH IO 3aja4 IigBUINEHOI CKJIagHoCcTi. Xoua TaKUX 3amad He Oyme Ha
CaMOCTIiHUX i KOHTPOJIbHUX PO00TaX, iX y MiAPYUYHUKY UYUMAJIO. ¥ Bac
MOKe BUHUKHYTU 3anuTaHHs: «Haimio X BuTpauaTu uvac i cuam Ha
CKJIAMHI 3amaui, AKINO BOHU He € 000B’sI3KOBUMMU JJisI PO3B’A3yBaHHs,
a BHUCOKY OI[IHKY MOYKHA 3apOo0OUTH M 3HAYHO MEHIIMNMU 3YCUJJIAMU? »
Ha mamy nymMKy, HaiKpally BiIIOBigb Ha Iie 3alIUTaHHSA MOKHA 3HAUTU
B KHu3i «MaTtemaTuKa i pOMaHTHKAa» BiloMOTo YKpaiHCHKOTO reoMeTpa
Ta nemarora Mukosu Isamosuua Kosaumosa. Bin nucas: «JIx06i gpysi!
BepiTbesa 3a pos’sasyBaHHA CKJIaIHHX MaTeMmMatnuHux sazad! I Tux,
AKI IOMHO IocTaBJIeHi, 1 TuxX, AKi BiKe 6araTo AecATUJIITHL a00 CTOJITH
He MiAmarThcsA POo3B’sA3yBaHHIO. Bac CHITKalOTHL CTpasKIgaHHA 1 pO3-
yapyBaHHS, KOJIU 3[1aBaTUMETHCS, 1[0 B MapHO BUTPATUIN POKU Ha
HOMIYKU NPUMAapu, AKa Bil Bac yXUJIAeThbCcsa. ¥Yce Moxke OyTu. Aje Bu
OymeTe CTOPUIIEI0 BUHATOPOIKEHi, KOJU OJHOTO
YymIOBOTO JHS ONHHUTECS Iepel Ti€l0 3aBiTHOIO
a0, 70 AKOI Tak JOBro M ckjaanmHo uniau. He
OyabTe OAUOYy:KUMU, iHAKIIIe Ha Bac YeKa€ JyXOB-
HaA CMepPTh».

M. I. KoBaumos maii:ke 30 pokiB ouoJIfoBaB
Kadenpy reomerpii KuiBcbKOro HaiioHaJbHOTO
yHuiBepcurery imeni Tapaca IlleBuenka. Moro
nepy Haye:xXuthb mouas 200 HAYKOBUX 1 HAYKOBO-
MONYJIAPHUX MIPAIlh.

Muxkosa IBaHOBUY BUXOBAB [AEeCATKMN BUEHUX,
M. 1. KoBaHuoB AKi chOTOAHI ITPAaIOI0Th SK B Y KpaiHi, Tak i B 6a-

(1924-1988) raTbox KpaiHax cBiTy.
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2. Napanenorpam. BnactuBocti napanenorpama

Osunauvenns. IlapanenorpamMmomM Ha3WBAITh YOTUPUKYTHHK,
Y AKOTO0 KOJKHi IBi MPOTHJIEKHI CTOPOHM MapaJiesbHi.

Ha pucynky 19 so6paxxeno mapaJjeaorpam ABCD. 3a o3HaueHHAM
napasesnorpama maemo: AB || CD, BC || AD.

PoarasgHemo medKi BIACTHBOCTI ImapaJiejorpama.

Teopema 2.1. [Ipomunesxni cmoponu napanenozpama piéHi.

ITosedenns. ® Ha pucyury 19 sobpakeno napanuenorpam ABCD.
Hosegemo, 1mo AB = CD i BC = AD.

IIpoBenemo miaromans AC. [loBenemo, 1o TpukyTHuku ABC i CDA
piBHi (puc. 20).

VY nux TpukyTHuKax cropoua AC — cminbHa, KyTtu 1 i 2 piBHI K
pisHOcTOpOHHI Tpu napanenbHUX npaMmux BC i AD ra ciuniit AC, kytu 3
i 4 piBHiI AK pisHOCTOPOHHI mpu mapajenbHux npammx AB i CD rta
ciuniit AC. Ot:xe, TpukyTHUKU ABC i CDA piBHIi 3a APYromo 03HAKOIO
piBHOCTI TpuKyTHUKIB. 3Bigcu AB = CD i BC = AD. A

Teopema 2.2. IIpomunesxni kymu napanenozpama pieHi.

Hlosedenns. ® Ha pucynry 19 sob6paxkeno napanenorpam ABCD.
Hosenemo, mo LA =/Ci /B = /D.

B C

A D
Puc. 19 Puc. 20

Ilix uyac moBemeHHS IOIIEPEAHBLOI TeopeMu OYJIO BCTAHOBJIEHO, IO
AABC = ACDA (puc. 20). 3Bigcu /B = /D. 3 piBHocTti KyTiB 1 i 2 Ta
piBHOcTi KyTiB 3 i 4 BuUmIUBae, mo £1 + /3 = £2 + /4. Orxe,
ZBAD = Z/BCD. A

Teopema 2.3. Jiazonani napanenozpama mowKow nepemuny
dinamovcsa Haénin.

Ilosedenns. ©® Ha pucysky 21 306pa-
sKeHo mapasesorpam ABCD, niaroHai sskoro
nepetTuHalOThesa B Tourli O. IloBememo, 1110
AO =0C i BO = OD.

Posrasuemo tpurkytHuku AOD i COB.

Maewmo: £11i £2, /3 i /4 piBHi aK pisHO-
CTOPOHHI Tpu napasiesbHUX npamux AD i BC Puc. 21
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ta ciunux AC i BD Bignosiguo. 3 Teopemu 2.1 orpumyemo: AD = BC.
Orxe, TpukyTHUKU AOD i COB piBHi 3a APYyrolo 03HAKOIO PiBHOCTI
TpuKkyTHUKiB. 3Bigcu AO = OC, BO = OD. A

Osuavenns.Bucororo mapamgenorpava Ha3WBaIOTh IEPIEH-
TUKYJIAP, ONMYU[EHUH 3 0yIb-sIKOI TOUKH IMPSIMOI, IKa MiCTUTH CTOPOHY
mapaJiejgorpamMa, Ha IpPsSMY, IO MiCTHUTh IPOTHJIEKHY CTOPOHY.

Ha pucynky 22 kosxkuuii i3 Bigpiskis AF, QE, BM, PN, CK ¢ Bu-
coroio mapaJenorpama ABCD.

B C P
Q T u|
ul E_ 1O u|
A M D K N
F
Puc. 22

Iz Kypcy reometpii 7 KJacy Bu 3Ha€Te, IO BCi TOUKU OfHiel 3 TBOX
napaJjieJIbHUX NPAMUX piBHOBifgmaseHi Bix apyroi mpsamoi. Tomy
AF =QE i BM = PN =CK.

ToBopsaTh, 110 Bucotu BM, CK, PN nposeneHo mo cropia BC i AD,
a Bucotu AF, QE — no cropia AB i CD.

O-rr3agaual. HoBexniTsk, 110 mpami, AKi MicTATHL BUCOTU TPUKYT-
HUKa, IePEeTUHAIOThCA B OOHIN TOUIIi.

Poss’a3annsa. Yepe3 KOXKHY BEPIINHY AaHOTO TpuUKyTHUKAa ABC
IPOBEEMO IPAMY, IapajejbHy HPOTHUJIEKHIN cTopoHi. OTpuMaeMo
TpukyTHUK A B,C, (puc. 23).

A /
c

1 1

B

Puc. 23
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I3 mo6ynoBu BuIINBaE, 10 yoTupukyTHuku AC BC i ABCB, —
napasesnorpamu. 3sifcu AC, = BC = AB,. Orsxe, Touka A € cepeJUHOIO
Bigpiska B,C,.

Ockinpku npami B,C, i BC napajesbHi, To Bucora AH TPUKYTHU-
ka ABC nepneHpgukyinaapHa mo Bigpiska B,C,. Takum uuHOM, Ipd-
mMa AH — cepeguHHUI NepHeHAUKYJApP crTopoHu B,C, TPUKyTHH-
ka A,;B,C,. AHanoriuHo MOKHa JOBeCTH, IO IpaAMi, AKi micTaTs ABi
igmri Bucotu TpukKyTHUKA ABC, € cepeIUHHUMH NepPHeHIUKYJIApaMU
cropin C/A, i A B, tpukyrauka A B,C,.

OCKiZnbKU CcepefUHHI MepHeHIUKYJISPU CTOPiH TPUKYTHUKA Iepe-
THHAIOTHCA B OAHii Toumi, To TBepA:KeHHA 3amaui gqosemeno. @

3amaua 2. BicekTpuca Tymoro Kyra mapaJjejorpama IiJIUTh HOT0
CTOPOHY Y BimHoIIeHHi 2 : 1, paxyiouu Bil BePIIIMHA I'OCTPOTO KyTa. SHAT-
IiTh CTOPOHU IIapaJiejiorpaMa, SKIIo Moro nmepumerp aopiBuioe 60 cm.

Poses’aszanna. Hexaii 6icekTprca TyIoro B
Kyta B mapanenorpama ABCD (puc. 24) me-
peruHae cTopoHy AD y Tourii M. 3a yMOBOIO
AM : MD =2 : 1.

Kyru ABM i CBM piBHi 3a ymM0BOIO. A D

Kyru CBM i AMB piBHi aK pisHOCTO- M
poHHi mpm mapasenbHUX npamMux BC i AD
ra ciuniit BM. Puc. 24

Tonmi L/ABM = ZAMB. Orxe, TpukyTHuk BAM piBHOOEIpPEHUIT,
3Bigcu AB = AM.

Hexait MD = x cm, Toni AB =AM = 2x cm, AD = 3x cm. OcKiiIbKu
TPOTUJIEKHI CTOPOHU ITapaJiesiorpaMa PiBHi, TO I0T0 IEPUMETP AOPiBHIOE
2 (AB + AD). YpaxoByiouu, ITII0 3a YMOBOIO IEPUMETP Iapajejgorpama
nopiBHIOE 60 cM, OTPUMYEMO:

2 (2x + 3x) = 60;
x = 6.
Orxxe, AB =12 cvm, AD = 18 cwMm.
Bidnoeidv: 12 cm, 18 cm. @

C

. KM YOTUPUKYTHUK Ha3MBatoTb MapanenorpaMmom?

Iy BNaCTMBICTb MaloTb NPOTUNEXHI CTOPOHW Napanenorpama?
flky BNacCTMBICTb MaloTb MPOTUAEXHI KyTW Napanenorpama?
flky BNacTMBICTb MaloTb AiaroHani napanenorpama?

LLlo Ha3mBatoTb BMUCOTOLO NapanesiorpamMa?

3

voAWwN o
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Ji=>\, IPAKTUYHI 3SABAAHHS I

36.° Ha pucyuky 25 sobpaxkeno napajeaorpam ABCD. 3pobitTs Taxkuii
pucyHok y 3omuTti. IIpoBexmiTs i3 Touok B i M BucoTu mapaJeJio-
rpama g0 croponu AD, a 3 Touku K — BucOTy 10 cTopoHu AB.

B
[\ K
A D A D
D
a 0 8

Puc. 25

BMPAB/ HET

37.° [IBi mapaJsyienbHi IPAMi IepeTUHAIOTH TPU iHIMI mapaieabHi IpaAMi.
CKiNbKY TpU IIBOMY YTBOPUJIOCA TIapajejorpamMiB?

38.° Ha pucyHKy 26 3so0paskeHO IapajejorpamMu. BusHaurte, He BU-
KOHYIOUM BUMipIOBaHb, Ha AKUX PUCYHKAX BEJIUYUHU KYTiB abo
IOBKUHU BiIPiBKiB mMOBHAUEHO HENIPABUJIbHO (IOBKUHU BiIPisKiB
HaBeIeHO B CAHTUMETPAX).

Puc. 26
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39.° Yu Bucrauutsh 40 cM IpOTY, 11106 BUTOTOBUTHU 3 HHOTO ITapajieorpam
3i croponamu: 1) 14 cmi 8 cm; 2) 16 cmi 4 em; 3) 12 em i 6 cm?

40.° ITepumeTp mapaJiesorpama gopisuioe 112 cm. 3HaliTh #oro cro-
poumu, akiro: 1) ogma 3 HuxX Ha 12 cM MeHIna Big apyroi; 2) asi
#oro cTOpPOHU BimHOCATHCA AK D @ 9.

41.° 3HaUIiTH CTOPOHH IIapajiejiorpamMa, SKIIIO OZHA 3 HUX y D pasiB
OisbIria 3a Apyry, a IepuMeTp IapaJjiejorpaMa AopiBHIOE 96 cm.

42.° Y mapaaenxorpami ABCD Bigomo, mo AB = 6 cm, AC = 10 cwm,
BD = 8 cm, O — TOUKa IMepeTWHY MOro miaroxajeil. SHaAWIITH
nepumerp Tpukytauxka COD.

O—r 43.° HoBenits, 1110 cyma 0yAb-IKUX OIBOX CYCiIHIX KyTiB mapaJie-
Jorpama mopiBHioe 180°.

44.° 3HalimiTh KyTH mapajgejgorpama, sIKIIO:
1) oguH i3 HuUX mopiBHIOE 70°;
1) cyma gBox iforo KyTiB mopiBHioe 100°;
2) pisuuia aBoX #oro KyTiB mopiBHIOE 20°;
3) aBa Iioro KyTH BimHOCATBCA AK 3 : 7.

45.° 3HaligiTh KyTH mapaJjejorpama, sSKI0 OOUH i3 HUX:
1) v 2 pasu Ginbmiuii 3a Ipyrui;
2) Ha 24° MeHIIIUU Bif aApyroro.

46.° Y tpurytaury ABC Bigomo, o LA = 35°. Uepes HOBiJIbHY TOUKY,
AKa HaJNeXUTh cTopoHi BC, mpoBefeHo ABI mpami, mapajenbHi
cropouaMm AB i AC TpukyTHuKa. BusHauTte BUA YOTUPUKYTHHUKA,
110 YTBOPUBCSA, Ta 3HAUIITH yci IOTO KYTH.

47.° 3uaiiaits KyTu napanenorpama ABCD (puc. 27), B C
axio LABD = 68°, ZADB = 47°.

48.° YV mnapanenorpami ABCD piaromanr AC yTBO-
proe 3i ctopoHoio AB KyT, AKHI JOopiBHIOE 32°, A
/BCD = 56°. 3uatigits kytu CAD i D.

O~ 49.° Bicexrpucu KyriB A i B mapaieiorpa-
ma ABCD nepetuHaoThcs B Toulli M. Busnaure
BeqmumHy Kyta M TpukyTHuUKa ABM.

D

Puc. 27

50.° Croponu mapaJejorpaMma TopiBHIOIOTE 6 cM i 10 cm. Hu Mmoke ogHA
3 Iioro miaronaJieii mopiBHIOBaTH 16 cMm?

51.° Bucora BK mapanenorpama ABCD ginuts iioro cropony AD Ha
Bigpiskum AK i KD raxki, mo AK = 4 cm, KD = 6 cm. 3HalIiTh KyTU
1 mepuMeTp mapaJiesorpama, akmo LABK = 30°.

52.° OpuH i3 KyTiB mapaJsesorpama nopiBuioe 45°. Bucora mapasesorpa-
Ma, IPOBeJeHa 3 BEPIIUHU TYIOro KyTa, JOPiBHIOE 3 CcM i AiIUTH
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53.°

54.°

55.°

56.°

57.°

58.°

59.°

60.

61.°

62.°

63."

64.°

65.°

66."

4
§ 1. YOTVPUKYTHUKM d

CTOPOHY IIapajiejiorpaMa HaBIiJ. S3HAUAITH I[I0 CTOPOHY ITapaJiesio-
rpaMa Ta KyTHU, SKi YTBODIOE AiaroHaJb, III0 CIIOJYYa€ BEPIIUHU
TynouxX KyTiB, 3i cTOpoHaMu mapaJiejorpama.

¥V napaneaxorpami ABCD Bigomo, mio £C = 30°, Bucora BH, mpo-
BeqeHa mo croporu CD, nopiBHIOE 7 cM, a IEPUMET] ITapaJjiesorpa-
mMa — 46 cMm. S3HAWAITH CTOPOHM HapaJjejorpama.

Hawmo napasenorpam ABCD i TpukyTHUK M KN. Y1 MOMXKYTh OJHO-
YacHO BUKOHYyBaTucs pisuocti LA = 4L M, /B =/ZK, ZC = ZN?
HoBenits, 1o Bepiiuuu B i D mapasenorpama ABCD piBHOBiga-
JgeHi Big npsamoi AC.

HoBeniTh, 1110 Oy Ib-AKMH BiPi3OK, AKUH IPOXOAUTD YePes TOUKY IIe-
peTuHy miaroHaJiel mapaJjejorpaMa Ta KiHili SKoro HaJIesKaThb IIPOTH-
JIEJKHUM CTOPOHAM ITapaJjesiorpaMa, JiJINThCA I1i€I0 TOUKO HaBIIiJI.
ITepumetp mapasaenaorpama ABCD pnopisuioe 24 cm, ZABC = 160°,
nmiarouasb AC yrBOpIoe 3i cropoHoo AD Kyt 10°. 3HANAITH CTOPOHU
mmapaJiejiorpama.

Hiaronass BD mapasenorpama ABCD yTBopIoe 3i cToOpoHOI0 AB KyT
65°, ZC = 50°, AB = 8 cm. 3HaiigiTh mepuMeTp mapaJiejorpama.
3HaigiTe Kytu napaaenorpama ABCD, skimo BD 1 ABi BD =AB.
Iiaromass mapajejorpamMa yTBOPIOE 3 iioro cTropoHamMu Kytu 30°
i 90°. 3HaligiTh CTOPOHU MapaJejiorpaMa, AKIIO H0ro IepuMeTp
nopiBHIOE 36 cM.

ITosa mapanenorpamom ABCD 1mpoBeieHO IIPSIMY, IIapajieibHy oro
niaronani BD. Ila mpsama mepermHae mpavi AB, BC, CD i AD
y Toukax E, M, F i K BignoBigao. HoBenite, mo MK = EF.
ITapanensuo giaronani AC napasenorpama ABCD mipoBeeHo mps-
My, AKa neperuHae Binpisku AB i BC y Toukax M i N, a mpsami
AD i CD y Toukax P i K Bigmosigno. IloBenits, mo PM = NK.
OpuH i3 KyTiB, YyTBOPEHUX IIPpU IEepeTHHi OiceKTpucu KyTa Ima-
pasesorpama 3 HOro CTOPOHOIO, mOpiBHIOE 24°. 3HAHUAITHL KyTU
mapaJiejiorpama.

BicexTpuca Kyra A mapaaenorpama ABCD mneperunae croporny BC
y Touri M. 3HaWgiThL mepuUMeTp AAHOTro Iapajejorpama, SKII0
AB =12 cm, MC = 16 cmMm.

BicekTpuca roctporo Kyra mapaJjejiorpamMa IiJIUTh MOT0 CTOPOHY
y BigHOIIIEHH]i 3 : 5, paXyouu Bifi BEPIINHU TYIOTr0 KyTa. SHANIITH
CTOPOHU ITapaJjiejorpaMa, SKIIO HOro mepuMeTp JOopiBHIOE 66 cM.
Bicexktpuca kyra B napanenorpama ABCD nepetunae cropony CD
y Toutti K Tak, 1o Bigpisok CK y 5 pasiB 6iynbiuii 3a Bigpisox KD.
3HaNAITh CTOPOHU IIapaJiesiorpamMa, SKII0 HOoro IIepruMeTp JOPiBHIOE
88 cm.
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Y mapanenorpami ABCD Bimomo, 1110 AD = 12 ¢cm, AB = 3 cM, Gicek-
Tpucu KyTiB B i C nmepeTuHaioTsb cTopoHy AD y Toukax E i F Bin-
noBigHO. 3HAUAITH Bifgpisox EF.

Kyt mixk Bucoroio BH mapasenorpama ABCD i Gicektpucoro BM
KyTa ABC popiBuioe 24°. 3HAlAiTL KYyTHU IIapaJiejorpamMa.

O=17 69." [loBeniTs, 10 KYT MiX BHCOTAMM IApAJeIOrpaMa, [IpoBele-

HUMU 3 BEPHIIMHU TYIIOTO KyTa, HOPiBHIOE IOCTPOMY KYTy Hapa-
JeJjiorpama.

O—r 70.° HoBexniTe, 110 KyT Mi’K BHCOTaMU Iapajejgorpama, mpoBeje-

71

727

73.

74.°

75.°

76.°

77.

78."

79.”

HUMHU 3 BEPIIUHU TOCTPOTO KyTa, MOPiBHIOE TymOMy KyTy mapa-
Jiejiorpama.

Kyt misk Bucoramu mapaJjejiorpaMa, IIPOBEJEHUMHN 3 BepPIINHU
TYIIOTO KyTa, AopiBHioe 30°. 3HANAITh mepuMeTp IapaJjejorpama,
SIKII[O OT0 BUCOTHU NOPiBHIOOTHL 4 ¢cM i 6 cMm.

Bucoru mapasesiorpama, IIpoBe/ieHi 3 BEPIIMHU TOCTPOro KyTa,
yTBOPIOIOTH KyT 150°, cTopoHM mapaJsiesorpaMa JopiBHIOOTE 10 cm
i 18 cM. 3HalifiTh, BHCOTHU IIapaJiejorpamMa.

Yepes MOBiJIbHY TOUKY OCHOBUM PiBHOOEAPEHOT0 TPUKYTHUKA IIPO-
BeleHO MpAMi, mapaJiesabHi fioro 6iuHUM cTopoHaMm. [loBeaiTs, 110
IepruMeTP YTBOPEHOr0 UOTHPUKYTHHKA JOPiBHIOE CcyMi OiuHmX
CTOPiH JAHOTO TPUKYTHUKA.

Yepes KOKHY BePIINHY TPUKYTHUKA ABC mpoBeeHO IpAMY, Iapa-
JeJbHY TPOTUJIeXKHiH cTopoHi. CyMa mepuMeTpiB yciX yTBOpeHUX
napaJjengorpamiB gopiBuioe 100 cm. S3HAUAITH TEePUMETDP TPUKYT-
nuxa ABC.

ITob6ynmyiiTe mapaJsiesorpam:

1) 3a 1BOMAa CTOpPOHAMM Ta KYTOM MisK HUMU;

2) 3a gBOMA AiarOHAJNAMU Ta CTOPOHOIO;

3) 3a CTOPOHOIO, MiaTOHAJJIIO Ta KYTOM MiXK HUMU.

IToGynmyiiTe mapasiesorpam:

1) 3a 1BOMa cTOpOHAMU Ta AiaroHAaJIIO;

2) 3a ABOMA AiaroHAJNAMU Ta KYTOM MiK HUMU.

Hamo Tpu TOUKHU, AKi He JieKaTh HA oxHil npamiii. [lobynyiiTe ma-
paJjesiorpam, BepIinHaAMU AKOTO € AaHi Touku. CKiJIbKY po3B’A3KiB
Mae 3amaua?

Touka nmepeTuHy 0iceKTpHC ABOX CYCiIHIX KyTiB ImapaJjiejorpama
HAJeXKUTh HOr0 CTOPOHi. S3HAWAITH BiAHOIIEHHS CYCiZHIX CTOpiH
ImapaJiejiorpama.

Ha croponi BC napanenorpama ABCD icuye Taka Touka M, 1110
BM = MD = CD. 3uaiigitTe KyTu mapajejorpama, aximno AD = BD.
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80.” ITobynytiTe mapaJiesiorpam:
1) 3a cTopoHOIO, TPOBEAEHOIO A0 Hei BMCOTOIO Ta AiaTOHAJLIIO;
2) sa mBOMA JiaroHaJSIMU Ta BUCOTOIO;
3) 3a rocTpuUM KYyTOM i ABOMA BHCOTaMHU, IMPOBEIEHUMU OO0 IBOX
cycimHiX cTOpiH.
81." ITobynytiTe mapaJiesiorpam:
1) 3a ;BOMA CTOPOHAMU Ta BUCOTOIO;
2) sa miaroHaJII0 Ta OBOMAa BUCOTaAMM, IPOBEJEHUMU OO0 ABOX
cycimHix cTopiH.

82." I3 Bepmmau B mapasesorpama ABCD onycTuau MepuneHguKY-
asap BE ma giaronanb AC. Uepesd Touky A mpoBeeHO MPAMY M,
HepHeHAUKYJAAPHY A0 npsamoi AD, a yepes Toury C — mpsawmy n,
neprneHAnKYyJIApHY a0 npamoi CD. JoBemiTk, 1110 TOYKA TePETUHY
OpAMUX M i n HaJleKuTh npamiit BE.

83." IloOyayliTe mapajejiorpaM 3a CTOPOHOIO, CYMOIO diaroHajeil Ta
KYTOM MiX IiaroHaJAaMMH.

84." Ha ctopouax AB i BC napasenorpama ABCD mosa HuM m06yI0BaHO
piBHOCTOpOHHI TpuKyTHUKY ABM i BCK. HoBeniTh, 110 TPUKYT-
HUK M KD piBHOCTODOHHIiHN.

85." Yepes TOUKY, AKA HAJIEIKUTh KYTY, IPOBEAITh IIPAMY TaK, 1100 Bij-
PiBoK 1iel mpaMOil, IO MiCTUTHCA BCepPeAUHI KyTa, JaHOK TOUKOIO
minuBess 60 HaBIiJ.

BIMPABU AJ11 MOBTOPEHHS I

86. Jlom:xkmHa Bimpiska AB mopiBuioe 24 cm. Touka C HaNEXKUTh IPs-
mit AB, npuuomy BC = 5AC. Ha Bifgpisky AB mosHaueHo TOUKy D
Tak, 1o AB = 4BD. 3Haiigits Bigpisox CD.

87. Ckinbku icHye HepiBHEX MiXX co00r0:

1) TpAMOKYTHUX TPUKYTHUKIB 3i CTOPOHOIO 5 c¢M i KyTOoM 45°;
2) piBHOOEIPEHUX TPUKYTHUKIB 3i cTopoHOIO0 6 cM i KyTom 30°;
3) IpAMOKYTHUX TPUKYTHUKIB 3i cTopoHoio 7 cM i KyTom 60°?

88. Iliaromami AC i BD uortupukytuuka ABCD e giamerpaMu KoJia.

Iosexits, mo AB | CD.

CMOCTEPIFTAWTE, PI/ICYI7ITE,U
KOHCTPYIOUTE, ®AHTA3YUTE

89. Yu moxkHa kBagpat poamipom 10 x 10 KiriTuHOK pospisa-
™1 Ha 25 (iryp, 110 cKIaIa0ThCA i3 YOTUPHOX KJIITHHOK
i MaroTh TaKU# BUTJIAL, IK 300pakeHo Ha PUCYHKY 28?7 Pwuc. 28
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3. O3Haku napanenorpama

OsHaueHHSA mapaJesiorpaMa Jae 3MOTY cepeJ] YOTUPUKYTHUKIB pPO3-
misHaBaTu napaJsesorpamu. 11iif camiit meTi cayryoTs Taki Tpu TeopemMu,
AK1 Ha3WBAIOTH OBHAKAMU IlapaJiejiorpama.

Teopema 3.1 (o6epuena mo teopemu 2.1). Axu,0 6 womupu-
KYMHUKY KOXHCHiI 06i npomunexHi CmopoHu Pi6Hi, mo yel Lomupu-
KYMHUK — napanenozpam.

ITosedennsa. © Ha pucyury 29 sobpaskeno uotupukyTHuk ABCD,

y axomy AB = CD i BC = AD. [ToBenemo, 1110 YOTUPUKYTHUK ABCD —
rmapaJieJiorpam.

Puc. 29 Puc. 30

IIposenemo piarouans AC. Tpukyrauxku ABC i CDA piBHI 3a TPeTHOIO
03HaKOIO PiBHOCTI TPUKYTHUKIB. 3Bigcu L1 =/3i1/£2=/4. Kyru1i3
€ pisrocTOpoHHiMU 1ipu mpsaMux BC i AD ta ciuniit AC. Oraxe, BC | AD.
Amnanoriuno 3 piBHOCTi /2 = /4 BunmauBae, mo AB | CD.

Or:xe, y 4oTupuUKyTHUKY ABCD KOKHi IBi IIPOTUJIEIKHI CTOPOHU
mapaJjiesibHi, a TOMY el YOTUPUKYTHUK — mapaJjiejorpam. A

Teopema 3.2. Akwo 6 womupukymuury 06i npPomMunLesHHi cmo-
POHU pi6éHi ma napanenvHi, Mo yel LOMUPUKYMHUK — napaneno-
zpam.

Hoeedennsa © Ha pucynry 30 306pakeno uotupukytTauxk ABCD,
y akomy BC = AD i BC | AD. Jlosememo, 110 4oTupuKyTHUK ABCD —
mapaJeJsiorpam.

IIpoBememo gmiaronans AC. ¥ tpurkyrtHukax ABC i CDA maewmo:
BC = AD 3a ymoBow0, Kyt 1 i 2 piBHi AK pisHOCTOpPOHHI mpu mapa-
neabHUX npamux BC i AD ra ciuniit AC, a cropona AC — cmijbHa.
Or:xe, TpukyTHuKU ABC i CDA piBHi 3a mepIiom 03HAKOIO PiBHOCTI
TPUKYTHUKiIB. 3Bigcu AB = CD. TakuM YMHOM, y YOTUPUKYTHUKY
ABCD xo:xui aBi nporuaexxkui cropornu piBHi. Tomy 3a Teopemoro 3.1
yoTupuKyTHUK ABCD — mapanenorpam. A
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Teopema 3.3 (oOepuena no teopemu 2.3). Axu,0 6 womupu-
Kymuuky 0iazonani mo4uKoi nepemuny Oinambvbcesa HA6MIN, MO yel
YOMUPUKYMHUK — Napanenozpam.

Hoeedennsa © Ha pucyary 31 306pa-
JKeHo yoTupukyTHukK ABCD, y akoMmy mia-
roHaysi AC i BD nepetunaioTbcs B Toutri O,

S npuuomy AO = OC i BO = OD. [loBememo,

2 110 YoTUpuKyTHUK ABCD — mapasieorpam.

A D Ockinbru Kytu BOC i DOA piBHiI gk
BepTukaabui, AO = OC i BO = OD, To

Puc. 31 rpuxkyTHEKY BOC i DOA piBHi 3a mepmoo
03HAKOI0 piBHOCTI TpuKyTHUKIB. 3Bimcu BC=ADi /1 =/2. Kytru11i 2
€ pisHocTropouHrimMu npu mpamux BC i AD Ta ciuniit AC. Orxe, BC | AD.

Takum umHOM, V YOTUPUKYTHUKY ABCD nBi mpOTHJIEKHI CTOPOHU
piBHi # mapasenbHi. 3a Teopemow 3.2 worupukyTHuK ABCD — mapa-
JejorpaM. A

B C
1

Bu 3Haere, 1110 TPUKYTHUK MOKHA OJHO3HAUHO 3aJaTU MOTO CTOPO-
HaMu, TOOTO 3a7aua Mo0yJOBU TPUKYTHUKA 3a TPhOMAa CTOPOHAMU Mae€
equHU po3B’s130K. IHINA piu — mapasenorpam. Ha pucynky 32 3so-
6pa:xeno mapanenorpamu ABCD, A B,C,D,, A,B,C,D,, CTOPOHU SKHUX
piBHi, To6T0 AB=A,B, = A,B, i BC=B,C, = B,C,. IIpore oueBnjHO, III0
caMi mapaJjiesijorpaMu He € PiBHUMU.

CrasaHe 03HaUae, 1110 KOJIY YOTUPU PENKU CKPIlIUTHU TaK, 11100 YTBO-
PUBCsA IapaJjeorpaM, TO OTPUMaHa KOHCTPYKIisA He Oyae KOPCTKOIO.

B c B, c

Puc. 32

IIro ByacTuBicTh mapaJjejiorpaMa MINPOKO BUKOPUCTOBYIOTH Ha
OpaKTHuili. 3aBAAKK HOTr0 PYXOMOCTi JaMIOy MOKHA BCTAHOBJIIOBATHU
B 3pyYHe [Jid POOOTU MOJIOKEHHS, a PO3CYBHY PeIIiTKYy — BimcyBaTu
Ha OTPiOHY BigcTaHb y ABepHOMY mpopisi (puc. 33).

Ha pucynky 34 300paskeHO cxeMy MexaHisMy, SKUH € CKJaJ0BOIO
napoBoi mammumHu. 3i 30iJbIIIEHHAM IIIBUAKOCTI o0epTaHHA oci KyJii
BimmanmsaroTbeA Bif Hel mim miero BiAIIeHTPOBOI cMIM, TUM CaMUM IIij-
HiMarouu 3acJiHKY, AKa peryJme KijabKicTh mapu. MexaHisM HazBaHO
napaJiesorpaMoM Y aTTa Ha YeCTh BUHAXiJHMKA MepIol yHiBepcaabHOI
IapoBOl MAUIWHU.
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Hepyxoma
BepIIUHA

Kynsa Kyna
3 &
3aciinka (]—L

Bicw obepranus

Puc. 33 Puc. 34

O—rr 3agaua. J[oBeaiTh, 10 KON B YOTHPUKYTHUKY KOXKHI 1Ba
OPOTHUJIEKHI KYTH PiBHi, TO IIel YOTUPUKYTHUK — MapaJjejorpaMm.

Pose’sa3annsa. Ha pucyuky 35 sobpakeno uotupukyTHuk ABCD,
y akomy LA = ZC, /B = /D. JloBenemMo, 1110 YOTUPUKYTHUK ABCD —
mapaJieyiorpam.

3a TeopeMoI0 IIPO CYMY KYTiB YOTUPUKYT-

Huka LA + /B + ZC + £D = 360°. YpaxoBy- B ¢
oum, 1mo LA = ZC, /B = /D, oTpuMaEmMo:
LA+ /B =/C + 4D = 180°.

Ockinbgm Kyt A i B — ogHocTopoHHI A D
Kytu npu npamux AD i BC ra ciuniit AB,
a ixua cyma gopisuioe 180°, To BC | AD. Puc. 35

Amnajoriuno gosogumo, 110 AB || CD.
Orxe, yoTupukyTHUK ABCD — mapanenorpam. @

.i] 1. fki 03HakK Napanenorpama Bu 3Haete? ChopmynionTe ix.
2

. Cepepn, BNacTMBOCTEN Ta O3HAK Mapanenorpama BKaxiTb B3aEMHO
obepHeHi TeopemMu.

3. fky BNacTMBICTb Napanenorpama LMPOoKO BUKOPUCTOBYIOTb Ha MpaK-
T™ui?

BMPAB/ HEETT

O—1r 90.° HoBeniTe, 1110 KOJIX cyMa KYTiB, IPUJIETJIUX A0 OyAb-aIKOi i3
CyCimHiX CTOpPiH YOTHPUKYTHUKA, HopiBHIoe 180°, TO 1Meil yoTupu-
KYTHUK — IlapaJjieJorpaM.



26

4
§ 1. YOTVPUKYTHUKM d

91.°

92.°

93.°

94.°

95.°

96.°

97.°

Puc. 36 Puc. 37

Yorupuxkyrauku ABCD i AMKD — mapanenorpamu (puc. 36).
HosexmiTs, 1m0 yorupukyTHuk BMKC — mapajejgorpam.
Bigpisok AO — mepiana TpukyTtHuka ABD, Bigpizoxk BO — wme-
niana tpuxkytHuka ABC (puc. 37). loBeniTh, M0 YOTUPUKYT-
HuUK ABCD — mapaJjiejorpam.

Ha giaromani AC mapainenorpama ABCD mosHaumau TOYKu M
i K rak, mo AM = CK. [loBenitb, 1m0 4yoTupukKyTHuk M BKD —
mapaJieyiorpam.

IIBa xKosa MaioTh CHiabHUHA IeHTDP O
(puc. 38). B omHOMYy 3 Kin mpoBeseHO
miametp AB, y nipyromy — giamerp CD.
HoBeniTh, 10 yoTupukyTHUK ACBD —
mapaJiejiorpam.

Touku E i F — BigmoBigHO cepenmuu
cropia BC i AD napanenorpama ABCD.
HoBenitTp, 1110 yoTUpUKyTHUK AECF —
mapaJiejiorpam.

Ha croponax AB i CD mapaseJjorpa-
ma ABCD BigkjaameHo piBHiI Bimpis-
ku AM i CK. [loBenitThb, IO YOTUPU-
KyTHUK M BKD — mapaJjejorpam.

Ha croponax mapanemorpama ABCD (puc. 39) Bigkganm piB-
Hi Bigpiskm AM, BK, CE i DF. JloBeniTsb, 1110 YOTUPUKYTHUK
MKEF — mapaJjiejorpam.

Puc. 38

O—1798.' V rpuryraury ABC Ha mpogoBsxeHHi Mexianu AM sa Toury M

99.°

100.°

101.°

Bigkjanu Bigpisox MK, skuii qopiBHIOE Bigpisky AM . Busuaure
Buj uotupukyTauka ABKC.

V uworupuxkyTauxy ABCD simomo, mo AB || CD, ZA = ZC. Jo-
BeiTh, 1110 YOTUPUKYTHUK ABCD — mapaJjeyiorpam.
BicexTpuca xyra A napainenorpama ABCD niepetunae croporny BC
y Tourti M, a 6icekrpuca Kyra C — cropony AD y touri K. Jlo-
BeIiTh, 1110 YoTUPUKYTHUK AMCK — mapaJjejiorpam.

Ha pucyury 40 worupurkytauk ABCD — napasenorpam, Z/BCP =
= /DAE. [loBexnitp, 1o yotupukyTHuk APCE — mapaJjiejorpam.



\
b 3. O3Haku napanenorpama 27

102.°

103.

104

105.

106

107.

108.

109.

B K c B ¢
E

Puc. 39 Puc. 40

Ha pucynry 41 vorupukytauxk ABCD — mnapajnenorpam, Z/BEC =
= /DFA. JoBenits, 1mo yotupukyTHuk AECF — nmapaJjejorpam.
Iz Bepmma B i D nmapanenorpama ABCD mpoBeneHO HepHeHIu-
kyaapu BM i DK po piaronaini AC. JloBeniTh, 110 YOTHUPUKYT-
HUK BKDM — mapaJjiesorpam.

BicexTpucu kyriB A i C mapaJjiesorpa- B C
ma ABCD mnepeTwuHamOTh HMOTO miaro-

Hasb BD y Toukax E i F BigmosigHo. E
HoBeniTe, 110 4oTUPUKYTHUK AECF — fa
mapaJiejiorpam.

Yepes cepeauny O piaronani NP mapa- A D
nenorpama M NK P npoBesieHO IIpsAMY,

AKa meperuHae ctopoHu MN i KP Puc. 41

y Toukax A i B BigmoBigno. [oBeniTs,

10 YoTUpuKyTHUK ANBP — mapaJjejorpam.

Yepes TOuKy IepeTuHy AiaroHajiei mapaJensorpama CDEF mpo-
BeleHO IBi mpaAMi, ogHa 3 AKUX meperuHae cropouu CD i EF
y Toukax A i B BigmosigHo, a apyra — croporau DE i CF y Tou-
kax M i K Bigmosimuo. [oBenits, m1o 4yoTupukyTHuK AMBK —
rmapaJiejiorpam.

“Touxku M, N, K i P — cepenunu cropia AB, BC, CD i AD na-
panenorpama ABCD Bignosiguo. HoBeniTh, 1110 YOTUPUKYTHUK,
BepIIMHAMHU SKOTO0 € TOUKu Ieperuny npamux AN, BK, CP
i DM, — mapaJjeJjorpam.

BMPABW AJ111 MOBTOPEHHS I

IIpawmi, Ha axkux jgexarth 6icekTpucu AK i BM tpukytauka ABC,
mepeTUHAThCA Oix KyToMm 74°. 3Hainits Kyt C.

Kyr, mporunexuuii ocHOBi piBHOGEIpPEHOTO TPUKYTHUKA, I0-
piBuioe 120°, a Bucora, mpoBeieHa 0 OiYHOI CTOPOHU, HOPiBHIOE
8 cM. 3HAWAITL OCHOBY TPUKYTHUKA.



28 § 1. HoTnpuKyTHUKMK )

CMOCTEPIFANATE, PUCYWUTE,
KOHCTPYIOUTE, ®AHTA3YUTE

110. VYuuTenpb 3aIpoIOHYBaB YUYHEBi BUpisaTu 3 JiucTa KapTOHY PO3-
mipom 8 x 8 KiIiTUHOK BiciM KBaapaTiB posamipom 2 x 2 KIiTHUHKHI
3a YMOBHU He IICYBATHU KJITUHKH, 1110 3aauiiuiancsa. IlotiMm BusBu-
JI0Cs, II[0 TOTPi0eH Ie OAMH TaKuil caMuii KBajgpar. Yu 3aBiau
MOJKHA IIe 3po0uTHU i3 3aiauInKiB aucra?

L—g HEOBXIZAHO | JOCTATHbO I

Is xypcy reomerpii 7 Kjacy BU AisHAJAMUCHA, IO OiJBIIICTH TeOpeM
CKJIQIa€EThCA 3 MBOX YACTUH: yMOBU (Te, IO JAHO) i BUCHOBKY (Te, IO
Tpeba JOBECTH).

SKII0 TBEpIKEHHS, IO BUPa’Kae yMOBY, IIO3HAUMUTHU OYKBOIO A,
a TBEPIKEeHHs, 1110 BUPaKae BUCHOBOK, — OYKBOIO B, TO (hOpMY TIOBaHHS
TeopeMU MOKHA 300pa3UTH TAKOIO CXEMOIO:

AKmo A, To B.
Hamnpukiaang, teopemy 2.3 MOKHa chopMyaI0OBaTH Tak:

A B
AKII0 YOTUPUKYTHUK TO JiaroHasi YOTUPUKYTHUKA
€ IapaJieiorpaMoM, TOYKOIO TIePETUHY
OiNATHCA HaBIILI

Toxmi Teopemy 3.3, obepHeHY OO0 TeopeMu 2.3, MOKHA CHOPMY.JIIO-
BaTU TaK:

A B
AKILO JiaroHaji YOTHUPUKYTHUKA TO YOTHUPUKYTHUK
TOYKOIO II€PETUHY € ImapaJjeJyiorpaMmoM
IinATHCA HABIILI,

YacTo B IOBCAKIEHHOMY JKUTTi ¥ CBOIX BUCJIOBJIOBAHHSIX MH KO-
puUcCTyeMOCs cJIOBaMHU «HeOOXimHO», «ITocTaTHHO». HaBememo KiJTbKa
IPUKJIATiB.
e Jlna Toro mo6 ymiTu posB’sA3yBaTu 3amaui, HeoO6XiOHO 3HATU
TEeopeMu.

e fxio BM Ha MaTeMaTUUHiH oJiMIiazi mpaBMJIbHO PO3B’sA3aHU
BCi 3ampomoHoBaHi 3aaui, TO I[LOT'0 JOCMAMHBLO AJISA TOTO, 100U
mocicTu mepiie miciie.
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VKMBaHHS CJIIB «HE0OXiZHO» i «JOCTAaTHRO» TiCHO IOB’sI3aHe 3 TEOo-

pemMaMmu.
Posrnsaemo Teopemy:
A B
AKII0 HaTypaJbHe umcjo Kpatuae 10, | To | 1e umcyo KpaTHe 5

YMmoBa A € mocTaTHLOIO AJA BUCHOBKY B. Pasom 3 TUM mOIiJbHICTH
vpcsa Halijo Ha 5 (TBepaskeHHs B) HeoOXigHaA IJiA MOAITBHOCTI umceaa
Hamigo Ha 10 (TBepmxenHsa A).

Haseznemo 111e OOUH TPUKJIAM:

A B

AKIIO0 IBa KYTU € BePTUKAJIbHUMU, TO i KyTu piBHI

Y miii Teopemi TBepmKeHHS A € MOCTATHHROIO YMOBOIO IJis TBep-
moxeHHsa B, To6To mjisA Toro, 1106 ABa KyTHU OyJIM PiBHEMU, 00CMAMHbLO,
1100 BOHU OyJIM BepTUKAJIbHUMU. ¥ I[ifi camiit Teopemi TBepa:KeHHsS B
€ HeOoOXiTHOI YMOBOIO IJiA TBEPAKEeHHA A, TOOTO s TOTO, 11100 ABa
KyTu OyJU BepPTHUKAJbHUMU, HE00XiOHO, 1100 BOHHU OyJIM PiBHUMMU.
3a3HauuMoO, IO TBePI:KeHHs B He € JOCTaTHLOI0 YMOBOIO IJIS TBEp-
mxeHHsa A. Copaspi, SKIIO ABa KyTU PiBHi, TO Ile 30BCciM He O3HAUaE,
IIT0 BOHU BePTUKAJIbHI.

OT:xe, vy Oyab-AKill Teopemi Buay Akimo A, To B TBepa:KeHHa A
€ IOCTAaTHIM AJid TBepIsKeHHA B, a TBepIKeHHI B — HeoOXigHuM mid
TBEPAKEeHHA A.

SAximo cipaBennBa He TiIBKU TeopeMa

akio A, to B,
aJie i1 obepHeHa TeopeMa

akmo B, To A,
TO A € HeOOXiTHOI0 i JOCTATHBOI YMOBOIO s B, a B — Heo0XigHoI0
i mTocTaTHBOIO YMOBOIO IJisd A.

Hanpuriman, teopemu 3.3 i 2.3 € B3aemMHO obepHeHUMu. MOBOIO
«HE0O0XiTHO — MOCTAaTHBO» Iel (paKT MOXKHA C(hOopMYJIIOBATU TaK:

0na mozo wo6 Lomupukymuuk 0Yyeé napanenozpamom, Heodoxio-
HO i docmamHbo, w06 Lozo diazonani moukor nepemuny diauaucsa
Haeénin.

Harosiocumo, 1110 KOJIK B TeOpeMi € cjioBa «HeoOXimmHo» i «mocrart-
HBO», TO BOHA 00’€qHYEe IBi TeopeMu: HmpAMYy i1 00epHeHY (IIPAMOIO
TEopPeMOoI0 MOsKe OyTH OyIb-AKa 3 TBOX TEOPEM, TOMAi Apyra O0yme obepHe-
HO10). OToKe, TOBEIeHHA TaKOl TeOpeMH Ma€ CKJIAAATUCS 3 JBOX YaCTUH:
noBemeHb MPAMOI Ta o6epHeHOI TeopeMm. Teopemy, siKa 06’egHY€E IPAMY
Ta 06epHEHY TeopeMU, Ha3uBalOTh KPUTEPieM.
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Imomi samicTh «HEOOXimHO i mOCTATHBO» TOBOPATL «TOMI M TiJb-
Ku Tomi». Hampukianm, BsacMHO obepHeHi Teopemu 2.1 i 3.1 moxKkHa
00’egHaTH B TaKUil KpuUTepiii:

YOMUPUKYMHUK € napanenozpamom modi i minvku modi, konu
KO0JcHI 061 11020 npomuneiHi cmoOpoHU PiGHi.

ChopmyaroiiTe caMoCTiiiHo TeopemMy 2.2 Ta KJIIOUYOBY 3aauy 3 IYHK-
Ty 3 Y BUTJIALI TeOPeMU-KPUTEPiio.

4. NpAMOKYTHUK

ITapanenorpam — Iie YOTUPUKYTHUK, HIPOTE OUEBUIHO, IO HE
KOXKHUHN YOTUPUKYTHHUK € IIapajiejorpaMoM. ¥ IIbOMY pasi roBOPAThH,
10 IIapaJieiorpaM — Ile OKPeMUI BUJ YOTHPUKYTHUKiIB. PucyHOK 42
imrocTpye 1mei (akT.

IcHYIOTH TAKOXK OKpeMi BUAM mapaJjeorpaMiB.

Ozmavenna. [IpaMOKyTHMKOM HA3WBAKTHh IMapaJjejorpam,
Y SIKOTO BCi KyTH mpsaMi.

Ha pucynky 43 sobpakeno mpaMokyTHUK ABCD.

3 O3HAUEHHA BUILJIMBAE, IO NPAMOKYTHUK Ma€ BCi BJIACTHBOCTL
napaJjiejiorpaMa. ¥ npAMOKYmHuUKy:

® NPOMUJLEeHHL CMOPOHU PiBHI;

e OJiazoHasi mouKow nepemuHny 0iniMmbcs HABNIL.

IIpoTre TPAMOKYTHHUK Ma€ CBOi OCOOJMBiI BJIACTUBOCTI, AKUX He
Mae IapaJiejiorpaM, BiIMiHHUH BiJf MpAMOKYTHUKAa. Tak, 3 O3HAUEHHS
BUILJINBAE, 10 BCci KyTu npAMOKyTHHKA piBHi. Ille omgHy BiacTUBicTH
OPAMOKYTHUKA BCTAHOBJIIOE TaKa TeopeMa.

Teopema 4.1. Jiazonani npamokymHuka pieHi.

ITosedennsa. © Ha pucyury 44 3o0pakeno npaMokyTHux ABCD.
HoBenemo, 1o tioro miaronani AC i BD piBHi.

Y npamoryTHux TpukyTHuUKax ABD i DCA rkaretu AB i DC piBHi,
a xaretr AD cninpHuii. Tomy TpukytHuku ABD i DCA piBHIi 3a nBOMAa
rareramu. 3Bigcu BD = AC. A

YoTUPUKYTHUKU ] T

Puc. 42 Puc. 43 Puc. 44
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OsHauyeHHs IPAMOKYTHHKA JJa€ 3MOTY cepel IlapajesiorpaMiB pos-
nisHaBaTU NPAMOKYTHUKU. 11iit camiii MeTi ciyryloTh TaKi IBi TeopeMu,
fAK1 Ha3UBAIOTh O3HAKaMU NIPAMOKYTHHKA.

Teopema 4.2. Akuwo odunr i3 Kymié napanenozpama npamuil,
mo yeil napanenozpam — NPAMOKYMHUK.

HoBemiTh 110 TeOpeMy CaMOCTilfHO.

Teopema 4.3. Axuo diazoHani napanenozpama piéni, mo yei
napanenozpam — nPAMOKYMHUK.

Ilosedenns.®© Ha pucyHry 45 300paskeHo mapa- B C
nesorpam ABCD, niaronasi AC i BD akoro piBHi. [lo-
BeneMo, 110 napasengorpam ABCD — npsaMOKYTHUK.

Posrnsuemo tpukytHuxu ABD i DCA. Y Hux
AB =CD, BD = AC, AD — cninbHa cropoua. OT:xe,
i TPUKYTHUKY PiBHI 32 TPETHOIO 03HAKOIO PiBHOCTI
TPUKYTHUKIB. 3Bigcu L/BAD = Z/CDA. 11i kytu € on- A D
HOCTOPOHHIMU IIpU mapaJeabuunx npamux AB i DC
Ta ciugiint AD. Takum yunom, L/BAD + ZCDA = 180°. Puc. 45
Toxi Z/BAD = ZCDA = 90°. Tomy 3a Teopemoio 4.2
napasenorpam ABCD — OpsaMOKYTHUK. A

.;J 1. Sy dirypy Ha3mBaloTb MPSMOKYTHUKOM?
. fKi BNacTMBOCTI Ma€ MPAMOKYTHUK?
fIky 0cobnMBY BNACTUBICTb MatOTb fiaroHani MPsMOKYTHMKa?

3a AKMMM 03HaKaMM MOXHa BCTAHOBUTY, LLLO Napanenorpam € nps-
MOKYTHUKOM?

Bw N

Ji=2\, MMTPAKTUYHI 3ABJAHHS I

111.° HaxpeciaiTs npaMoKyTHUK. KopucTyounch JIuiie JIiHifiKo10, 3Ha-
IiTh TOUKY, SIKA PiBHOBiAgajieHa Bix 1i0T0 BepIINH.

WBHPABI/I _—

O=rr 112.° ToBexiTh, 1[0 YOTHPHUKYTHWUK, YCi KyTH AKOro mpsaMmi,
€ IPAMOKYTHUKOM.
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113.°

114.°

115.°

116.°

117

118.°

119°

120.°

121.°

122.°

123.°

O—
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Hiaronani npamokytauka ABCD (puc. 46) B C
nepetnHalOTheAa B Touri O. oBeniTh, 1o @)
TpuryTHuKu AOB i AOD piBHOOEIpeHi.
Hiaronasi npamorytauka ABCD (puc. 46) A D
mepeTuHamThea B Toulli O, ZABD = 64°.

Buaiinite xyTu COD i AOD. Puc. 46
Hiaronani npamorytanka ABCD (puc. 46) mepeTuHaOTHCA B TOU-
ui O, ZADB = 30°, BD = 10 cMm. 3HaigiTh IePUMETDP TPUKYTHU-
xKa AOB.

Kyt mixk giaromansvMu OIpsaMOKYTHHKA AOpiBHIOE 60°, a mMeHIIa
CTOpOHA TPAMOKYTHUKA NOpPiBHIOE 8 cM. 3HAWAITH AiaroHAIb
IPSAMOKYTHUKA.

Ha piaronani AC npamoxyTauka ABCD BigkjaageHo piBHI Bifpis-
Ku AM i CK (tourka M mexurs Mik Touxamu A i K). [loBexiTs,
mio yoTupukyTHUK BKDM — mnapajesiorpam, BigMiHHUNA Bin
OPAMOKYTHUKA.

Ha npopos:xenni giaronani BD npamokyTHuka ABCD 3a TouKy B
no3Haumau TOUKy E, a Ha nIpomoB:KeHHI 3a TOUuKy D — TOU-
Ky F rmak, mo BE = DF. [loBeniTh, 1110 4oOTUPUKYTHUK AECF —
mapaJjeJjiorpaM, BiAMiHHUI BiJ MPAMOKYTHHUKA.

Touka M — cepeguna ctoponu BC mpamorkyTtuura ABCD,
MA | MD, nepuMeTp IPAMOKYTHUKA AOPiBHIOE 36 cM. 3HAUAITH
CTOPOHU IPAMOKYTHUKA.

ITepumerp npamoxytuuka ABCD popiBuioe 30 cm. BicekTpucu
KyTiB A i D mepeTuHamOThcs B Toulli M, AKa HAJEKUTH CTOPO-
Hi BC. 3HaiIIiTH CTOPOHU NMPAMOKYTHHUKA.

Timorenysa piBHOOeApPEeHOT0 IMPAMOKYTHOTO TPUKYTHUKA JIOPiB-
HIoe 55 cm. IIpamoryTauk ABCD mob6ymoBaHO TaK, IO ABi fioro
BepmuHu A i D Hane)xarh rimoTeHysi, a ABi iHmi — karteram
IaHOTO TPUKYTHUKA. SHAUAITH CTOPOHU HPAMOKYTHHKA, SKIIO
AB : BC=3:5.

Y tpurkytauxry ABC Bigomo, 1mo ZC = 90°, AC = BC = 6 cwMm.
IIpamokyraux CM KN mobymoBaHO Tak, 110 Touka M HaJIeKUTDH
karery AC, rouka N — Karery BC, a touka K — rimorenysi AB.
3HaiaiTe nepumerp npaAMokyTHuka CMKN.

JloBenmiTh, 110 KOJIM AiaroHAaJIi IapaJiejorpaMa yTBOPIOIOTh PiBHI
KYTH 3 OJHIi€I0 3 HOT0 CTOPiH, TO Iell ImapaJiesiorpaM € IPsIMO-
KYTHUKOM.

124." ToBexmiTh, 110 MemiaHa TPAMOKYTHOTO TPUKYTHUKA, IIPO-
BeleHAa [I0 TilOTeHY3u, AJOPiBHIOE ii ITOJOBUHI.
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h pAOKyT

125.° TTobynyiiTe IPAMOKYTHUK:
1) 3a 1BOMa cTOpOHAMI;
2) 3a miaroHaJIJII0 Ta KyTOM MiK OiaroHAJIJII0 Ta CTOPOHOIO.

126." TlobyxmyiiTe TPAMOKYTHUK:

1) sa cTOpOHOIO Ta AiaroHAJJIIO;
2) 3a mgiaroHaJIJIl0 Ta KyTOM MisK JiaroHaJsaMWH.

127.* Cepenuuauii nepueHAUKyIap giaronani AC npamoxkytauka ABCD
nepetuHae cropory BC y toumi M Tak, mo BM : MC =1 : 2.
3HalgiTh KyTH, Ha AKi giaroHaab NPAMOKYTHUKA MiJIUTL HOTO
KYT.

128.” ¥V mpamorytauky ABCD Bimomo, mo /BCA : /DCA =1 : 5,
AC = 18 cm. 3maiigites Bigcraus Big Touku C mo giaromasi BD.

129.” [ToBexniTh, 1110 GiceKTpucU KYTiB IapajiesorpaMma, y sKoro cycigui
CTOPOHHU He PiBHi, MepeTHHAIUNCh, YTBOPIOIOTH NPIAMOKYTHUK.

130.” IToOynyiiTe IPAMOKYTHHUK 3a CTOPOHOIO Ta KYTOM MiK AiaroHa-
JAAMU, IKUA TPOTUJIECKHUN HaHill CTOPOHI.

131." IToGyayiiTe MIPAMOKYTHUK:

1) 3a miaromaJiiio Ta pisHUIIEIO ABOX CTOPiH;
2) 3a mepuMeTpPOM i AiaroHaJIIIO;
3) 3a mepuMeTpPOM i KyTOM MiK JiaroHAJIIMU’.

BMPABWU AJ11 MOBTOPEHHS I

132. V¥V tpurytaury ABC Bimomo, mo /C = 48°, Bigpisku AK i BM —
oro BucoTu. 3HANAITH KyT Mixk npamumu AK i BM.

133. Ha croponi AC tpukytHuxka ABC mosHaueHo TOuKy D Tak, II[0
/A = ZCBD. 3uatigits Kyt ABC, akmio Tpukytauku ABD i BCD
MaloTh Ile OJHY Iapy PiBHUX KYTiB.

134. Bingpisox AD — 6icekrpuca tpukytuunka ABC. Yepes Toury C
OpoBeIeHO IPAMY, SKa IapaJjejlbHa npamiit AD i meperuHae
npavmy AB y Touri E. Busnaute Bug tTpukytauka ACE.

CMOCTEPITAUATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YWUTE

135. Ha mnomuai mosuauerno 1000 Touok. [oBeniTs, 110 icHye npama,
BiIHOCHO AKO1 Yy KOMKHi#l miBmaoIimuHi jexkaTth mo 500 Touok.
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5. Pom6
Bu B)Ke 3HaeTe, 10 IPIMOKYTHUK — Ile OKPEeMUIl BUJ ITapaJieJio-
rpaMa. O3Haﬁ0MHMOC§I mie 3 OMHUM BHOOM IIapaJjiejiorpama — p0M60M.

B Osuauvenua. Pom0ov Ha3uBaIOTh mapa-
JIeJIorpaM, y SKOT0 BCi CTOPOHM PiBHi.

Ha pucyury 47 3ob6pasxkerno pomo ABCD.
3 o3HAUeHHs BUILINBAE, IO POMO Ma€ BCi

A D BJIACTUBOCTI mapaJeaorpama. ¥ pomoi:
® nNPOMuJeNHl KYmu pieHi;
Puc. 47 e Odiazonani moukow nepemuny OiLsmbCs
HaéniJ.

ITIpore poMm06 Mae i ¢cBOi 0COOJIMBiI BJIaCTUBOCTI.

Teopema 5.1. Jiazonani pomba nepnendukyrapri ma € dicek-
mpucamu 11020 KYymis.

Hoseedennsa. © Ha pucynry 48 sobpaxkeno pom6 ABCD, gia-
roHaJi AKOTro mepermHamOThea B Toulli O. IloBememo, 1mo BD | AC
i ZABO = ZCBO.

OcKilbKM 3a O3HaAUeHHSAM pomOa BCi #oro C

B

CTOPOHU piBHi, To TpuryTHuUK ABC piBHOOES- N
pennii (AB = BC). 3a BiacTuBicTiO miaronamiei V
napaJsenorpama AO = OC. Toxi Bigpisox BO O
€ memianoo TpukytHuka ABC, a oTKe, i BHUCO- A
TOI0 Ta 0iCEeKTPHUCOI0 IILOTO TPUKYTHUKA. TaKuM
annom, BD 1 AC i ZABO = ZCBO. A A D

PosmisnaBatu pom6u cepep mapasesorpaMis Puc. 48
JAIOTh 3MOI'y He JIMIIle OBHAUEeHHS poMba, a i Taki
IBi TeopemMu, AKi Ha3WBaIOTh O3HAKAMHU pomba.

Teopema 5.2. Axwo diazonani napanenozpama nepnenduKynip-
Hi, mo yei napanenozpam — pomo.

Teopema 5.3. Akwo diazonanv napanenozpama € 6iceKmpucoro
lozo Kyma, mo yel napanienozpam — pomo.

JloBenmiTh 11i TeopeMu caMOCTiiHO.

fky dirypy HasmBaTb pOMOOM?

Slki BNacTMBOCTi Ma€ pomb?

ki ocobnMBI BNAaCTMBOCTI MatoTb AliaroHani pomba?

3a AKMMUM 03HakaMy MOXHa BCTAHOBWTH, LLLO Napanenorpam € pom-
bom?

2

PWN=
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J=\, MMPAKTUYHI 3ABJAHHS I

136.° HaxkpecuiTh pom6 3i cTtopoHoio 5 cm i KyTom 40°. IIpoBeniTs aBi
BHCOTH 3 BEPIINHU HOr0 I'OCTPOro KyTa Ta ABI BHCOTH 3 BEPIIMHU
TYIIOTO KyTa.

BMPAB/ HET

O—r 137.° HoBexmiTh, 110 KoM ABi cycimHi cTOpoHM mapaJsesorpama
piBHi, TO BiH € pomGoMm.

O—r 138.° HoBeniTe, 1110 YOTUPUKYTHUK, yCi CTOPOHM AKOTr0O PiBHI,
€ pombGomMm.

139.° Hiaromans AC pomba ABCD (puc. 49) yrBopioe 3i
croporoio AD ryT 42°. 3HaiaiTh yci KyTu pomba.

140.° Y pom6i ABCD Bimomo, 1o ZC = 140°, a giaronaJsi
nepeTuHaOThCA B TouIli O. SHAUITH KYTU TPUKYT-
nuxa AOB. B D

141.° Opua 3 mgiaromaJeit pom0a JOPiBHIOE HOr0 CTOPOHI.
3HaiaiTE KyTH pomba.

142.° 3uaigiTe Kyt pomba, AKINO HOro MepUMETpP I0- C
piBHIOE 24 cM, a BUCOTa — 3 CM.

143.° 3uaiigitTe nepumerp pomb6a ABCD, axmio LA = 60°, Puc. 49
BD =9 cwMm.

144.° Kyt D pomba ABCD y 8 pasiB 6inbimuii 3a Kyt CAD. 3HalgiTh
KyT BAD.

145.° KyTu, aki cropoHa pomba yTBOPIOE 3 HOT0 AiaroHaJsIMU, BiJHO-
cATbeA AK 2 : 7. 3HAUAITH KyTu pomba.

146.° Touku M i K — sBignmosiguo cepegunu cropin AB i BC powm-
6a ABCD. HoseniTh, 1mo MD = KD.

147.° Touku E i F — Bigmmosiguo cepemunu crtopia BC i CD pom-
6a ABCD. HoseniTs, mo LEAC = Z/FAC.

148.° ToBexiTp, 1110 BucOoTH pomba piBHi.

149.° Bucora pomba, mpoBefieHa 3 BEPIIUHYU HOT0 TYIIOTO KyTa, TiJIUTh
cTopory pomba HaBmij. MeHIna giaronaab pomba mopiBHIOE 4 cM.
3HaWIITh KyTU Ta IepuMeTp pomoa.

150.° osexiTs, 1110 JiaroHa b pomM0a AiJIUTH HABIILI KYT MijK BUCOTaMU
pomba, ITpoBeIeHNME 3 Tiel caMoi 0ro BEPIITNHU, IO i JiarOHAJb.

151." Ha croporax AB i AD pomb6a ABCD BinkjaaneHo piBHi Bifpisku AE
i AF Bigmosigno. osexnits, mo LCEF = /CFE.

A
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152.° Bigpisok AM — GicekTpuca TpukyTHuka ABC. Yepes Toury M
IPOBEJEHO NPAMY, sAKa IapajejbHa cTopoHi AC i mepeTuHae
cropony AB y Tourni K, Ta mpAMy, siKa mapaJieJbHa cTopoHi AB
i meperunae cropony AC y tourni D. [loBenits, mo AM 1 DK.

153.° BicekTpucu kKyTiB A i B mapasenorpama ABCD mnepeTHUHAIOTH
tioro croponu BC i AD y touxkax F i E BimmoBimuo. Busmaure
BuUj YoTupukyTHUKa ABFE.

154." ¥V tpukyTHuKy ABC IpOBEEHO CEPeINHHUN IEPIIEHIUKYIAD HOT0
6icekTpucu BD, axkuii neperunae croponu AB i BC y toukax K
i P BigmoBigHO. Busuaure Bug yorupukytHuka BKDP.

155.° TlooynmyiiTe pom6O:

1) 3a CTOPOHOIO Ta KYyTOM;
2) 3a mBOMa miaroHaJIAMU;
3) 3a BUCOTOIO Ta KYTOM.

156." IlobymyiiTe pom6O:

1) 3a cTOPOHOIO Ta JiaroHAJJIIO;
2) 3a BHCOTOIO Ta AiaroHaJIio.

157.” Y npamorytauxky ABCD Bimomo, 1m0 AD = 9 cm, Z/BDA = 30°.
Ha ctoponax BC i AD mosnaueno BigmoBiguo Touku M i K Tax,
1o yrBopuBca pomb AMCK. 3HaNIITH CTOPOHY IILOTO poMoOa.

158.” ITo6ynyiiTe pomM0 3a miarOHAJIIO Ta KYyTOM, BepIlIinHa AKOT0 Ha-
JIeKUTD I[iM giaromaJri.

159.” TloboynyiiTe poM0 3a AiaroHAJIII0 Ta MPOTUJIEKHUM ili KYyTOM
pomb6a.

160." IToOynyiiTe pom6G:

1) 3a cymoro miaroHaseii i KyToM MisK miaTOHAJIIIO Ta CTOPOHOIO;
2) 3a TOCTPUM KYTOM i piBHUIIEIO AiaroHaJe;

3) 3a TOCTPUM KYTOM i CyMOIO CTOPOHU Ta BUCOTH;

4) 3a CTOPOHOIO Ta CYMOIO JiaroHaseil;

5) 3a TynmuM KyTOM i cymMor0 miaroHaseii;

6) 3a CTOPOHOIO Ta PiBHUIIEIO AiaroHAaJer.

161." Hauo touku M, N i K. Ilooyayiite pom6 ABCD Tak, 1mo06 Tod-
Ka M Gysa cepenuuoio cropouu AB, a Touku N i K — ocHOBamMu
BIHCOT, IIPOBeJeHUX 3 Bepiuuau B 10 cropouu AD i 3 Bepuinuu D
no croporu BC Bigmosimmo.

BMPABU AN NOBTOPEHHS I
162. Ha cTopoHax KyTa 3 BepIINHOIO B TOUIi A BifKJ/JIageHO piBHI Bif-

pisku AB i AC. Yepes Tourku B i C mpoBegeHo npami, aki mep-
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MeHAUKYJAAPHi 10 cTopid AB i AC BiAmoBifAHO Ta mepeTHHAIOTHCA
B Tourli D. JloBexiTs, 110 mpominb AD € 6icekTpucoio Kyta BAC.
163. Ha mpogos:kenHi croponu AC TpukyTHuKa ABC 3a TOUKY A ITO3HA-
ymiy Touky D Taky, 1110 AD = AB, a Ha IPOJOB/KEHHi ITi€l CTOPOHM 3a
TouKy C — TouKy E Tary, o CE = BC. 3HaliTh KyTH Ta IEPUMETP
tpukyTHUKa ABC, akmio DE = 18 cm, /BDA = 15°, /BEC = 36°.

CI'IOCTEPIFANI7ITE, PVICYI7ITE,v
KOHCTPYIOUTE, ®AHTA3YWUTE

164. Ha apkyimi nmamepy B KIiTHHKY Bubpasn qoBiisH0 100 KIiTHHOK.
HoBeniTs, 1110 cepe; HUX MOYKHA 3HANTU He MEHIIe HijK 25 KJIITHHOK,
AKi He MaloTh CHiJIBHUX TOYOK.

6. KBagpar

Osuvavenns. KBaagpaToM Ha3WBAIOTh NPIMOKYTHHUK, Y SIKOTO
BCi CTOPOHM PiBHi.

Ha pucyukry 50 3o6pakeno xBagpat ABCD.

Puc. 50 Puc. 51

3 HaBeJIeHOT0 O3HAUEHHS BUILINBAE, IO KBaApaT — Iie poMO, y SKO-
ro Bci kyTu piBHi. OTiKe, KBaApaT € OKPeMUM BHUJIOM i IPAMOKYTHUKA,
i pomba. Ile imrocTpye pucynok 51. Tomy KBagpaT mMae Bci BIacTUBOCTI
OpAMOKYTHUKA Ta poM0Oa. 3BiJcu BUIJIUBAE, IIO:

® yci kymu Keadpama npsami;

e Oiazonani keadpama pi6Hi, nepneHOUKYIAPHI ma € bicekmpucamu

1020 Kymie.

? 1. Sy dirypy Ha3mBaloTb KBaApaToM?
2. dkunin poMO € KBapaToOM?
3. {Kki BNacTMBOCTI Ma€ KBagpar?
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BMPAB/ HTT

O 165.° HoBemiTh, 1110 KOJIU OAUH i3 KyTiB pomba mpamwuii, To mei

O

167.°

168.°

169.°

170.°

171.°

172.°

173.°

poMO € KBaapaToM.

166.° oBenmiTh, 10 KOJIM ABi CyCimHI CTOPOHM NPAMOKYTHUKA
piBHIi, TO Ieli IPAMOKYTHHUK € KBaJpPaTOM.

Hiaromans BD wkBagpata ABCD popiBuioe 5 cm. fIka MOBMKU-
Ha piaroHami AC? Yomy mOpiBHIOIOTHL KyTu TpuKyTHUKA AOB,
ne O — Touka IepeTUuHY AiaroHajei kBagparta?

Ha croponi BC kBaapara ABCD (puc. 52) mosHa- B K C
yuau Touky K tak, mo LAKB = 74°. 3HaigiTh
Kyt CAK.

Ha croponi BC kBagpata ABCD mo3HauYMIN TOY-
Ky K Taxk, mo AK = 2BK. 3uaiigite Kyt KAD.
Yu € IpaBUJIBHUM TBEPIKEHHS:
1) 6yab-AKUI KBaApaT € mapajeorpaMoM;
2) Oynb-IKUil poM0O € KBaJIpaToM;
3) Oy Ab-IKUi IPAMOKYTHUK € KBaJpaTOM;
4) 6yab-AKUI KBaJgpaT € IPAMOKYTHUKOM;
5) OyAb-AKUHE KBagpaT € poMOoMm;
6) AKIITO TiarOHAJI YOTUPUKYTHUKA PiBHI, TO BiH € IPSIMOKYTHUKOM;
7) AKIO JiaroHaJ i YOTMPUKYTHUKA MEPHeHIUKYJISIPHi, TO BiH
€ pom0OoM;
8) icuye pom0, AKUH € IPAMOKYTHUKOM;
9) icHye KBagpaT, AKUil He € POMOOM;
10) axmro giaroHas i YOTUPUKYTHUKA He MEPHEHAWKYJIAPHi, TO
BiH He € poMOOM;
11) axmo miaronasi mapaJiesorpaMa He piBHi, TO BiH He € TIps-
MOKYTHUKOM;
12) k1o giaroHaab OPAMOKYTHHKA AiJIUTH HOTO KYT HABIILJI, TO
el IPAMOKYTHUK € KBaapaToM?
Yepes BepHIIMHM KBajJpaTa MPOBEIEHO NIPAMi, mapajejbHi #oro
miaronamam. JloBemiTh, 110 TOYKYW MEePETUHY ITUX IPAMUX € BepP-
IIUHaAMU KBajaparTa.
Y IpaMOKYTHOMY TPUKYTHUKY Uepes TOUKY IIepeTHuHY OiceKTpucu
IPSMOTO KyTa Ta TilloTeHy3u IIPOBEJeHO MPsMi, mapaJjieIbHi KaTe-
TaMm. [loBeIiTh, 1110 YOTUPUKYTHUK, AKUHA YTBOPUBCS, € KBAAPATOM.
Touxku M, K, N, P € BignoBinuo cepenuunamu cropia AB, BC, CD
i AD xBagpata ABCD. HoBeniTh, 1m0 4oTUpUKyTHUK M KNP —
KBazpar.

A D

Puc. 52



\
u 6. Ksagpart 39

174.°

175.°

176.°

177.°

178.°

¥ tpukytaury ABC Bimomo, 1o Z/C = 90°, AC = BC = 14 cm. [IBi
cropouu kBagpara CDEF ne:xathb Ha Katerax Tpukytuuxka ABC,
a BepmimHa E mHajgeXuThb rinoremysi AB. 3HaiTh mepuMeTp
kBagpata CDEF.

¥ kBagpati ABCD nodHaueHo TOUKy M Tak, 110 TpukKyTHUK AM B
piBHOCTOpPOHHI#. [loBeiTh, 1110 TPUKYTHUK CM D piBHOGEADEHUIA.
HoBexniTh, 110 KOJIM AiaroHasi mapaJiesjorpaMa PiBHI Ta mepIieH-
OUKYJAPHi, TO Iell mapaJjiejiorpaM € KBaJpaToM.
Yorupurkytauku ABCD, DEFM, MNKL, LPOS, SQTV — kBa-
npatu (puc. 53). 3HAUAITE CyMy JOBKHUH TUX CTOPiH KBaJparis,
AKi He JexkaTh Ha npaAmin AV, aximo mos:kuHa Bimpiska AV mo-
piBHIOE 16 cM.

B C

P o

Puc. 53

ITobGynyiiTe KBagpaT 3a MOTO CTOPOHOIO.

179.” [loBeniTh, 110 TOYKM IIePEeTUHY OiCeKTPUC KYTiB NPAMOKYTHHUKA,

SIKUM He € KBaJpPaToM, € BepIInHAMU KBajapaTa.

180.” Bepminau M i K piBHOCTOPOHHKLOTO TpUKyTHUKA AM K HasexaThb

croponam BC i CD kBazpata ABCD. losenits, mo MK | BD.

181.” Jlarno Tourku M i K. ITlo6ynyiite kBagpat ABCD Taxk, 1106 Touka M

182."

183."

184."

Oyna cepeauHoio cTtoporu AB, a Touka K — cepenunoo cropouu BC.
Yepes DOBiIbHY TOUKY, AKa HAJIEKUTH KBaApPaTy, IPOBEIEeHO ABi
MePHneHANKYIAPHI IPAMi, KOXKHA 3 SKUX IePeTHuHaE ABi mpoTH-
JeXKHI cTOpoHU KBaapara. [[oBeniTh, 110 BiAPi3KMU ITUX OPAMUX,
AKi HajeXaTb KBaJpaTy, PiBHI.

IToGynyiiTe KBagpar:

1) 3a cymom0 miaromaJii Ta CTOPOHH;

2) sa pisHHIEI0 JiaroHaJi Ta CTOPOHM.

¥ xBazapati ABCD mosuaueHo Touky O Tak, mo LOAD = Z/ODA = 15°.
HoBeniTh, 1m0 TpukyTHUK BOC pPiBHOCTOPOHHI.
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185." Ha croponax BC i CD kBagpara ABCD nosuaueno Ttouku M i E Taxk,
mo Kytu BAM i MAE pisui. HoBenits, mo AE = BM + DE.

BMPABWU AJ111 MOBTOPEHHS I

186. Ha pucynky 54 AB| CD, AB=AE, CD = CE. [losernits, mo BE | DE.

B B C
/\/) E/ FQ ™~
A —Ff% ¢ A D K

Puc. 54 Puc. 55

187. Ha pucynky 55 EF | AD, BF = KF, CF = DF. Jlosenits, mo EF | BC.

CMOCTEPIFTAUTE, PUCYUTE,
KOHCTPYIOUTE, DAHTA3YUTE

188. PoaramryiiTe Ha MJIOIIKHI BiciM TOUOK Tak, 11100 Ha cepeIuHHOMY
IePIeHANKYIAPi OyAb-AKOTO BifpidKa 3 KiHIAMMN B ITUX TOYKaX
JIeKaJso piBHO [IBi i3 IIUX TOUYOK.

7. CepepHs NiHiA TPUKYTHUKA

O3naueHHa. CepenHbOI JiHi€H TPUKYTHUKA HA3UBAIOTh
Bipi3oK, AKUII cIIodyUa€e cepeIuHU TBOX HOT0 CTOPiH.

Ha pucynry 56 Bigpisku MN, NE, EM — cepenHi Jinii TpuKyT-
auka ABC.

Teopema 7.1. Cepedna ninia mpukymHuKka, AKa COAYLA€ cepe-
Junu 060x 1020 cmopiH, napanenbha mpemiii cmoponi ma dopieHioe
il nono6uni.

Hoeedenna. © Hexait MN — cepexna nmimia TpuxkyrHura ABC
(puc. 57). Ilosenemo, mo MN | AC i MNzéAC.

Ha npawmiit MN mosHauumo Touky E Tak, mmo MN = NE (puc. 57).
Cnonyuumo Bigpiskom touku E i C. OckinbKku Touka N € cepeInHOIO
Bigpiska BC, to BN = NC. Kyru 1 i 2 piBui ak BepTurkanbui. OT:Ke,
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B B
3
M N M I B
/ ;
A : E : C A C
Puc. 56 Puc. 57

TpukyTHUKu MBN i ECN piBHi 3a 1epIioio 03HAKOIO PiBHOCTI Tpu-
KyTHUKiB. 3Bincu MB = EC i /3 = /4. YpaxoBymwuu, 1mo AM = BM,
orpumaemo: EC = AM. KyTtu 3 i 4 € pisHocTopoHHiMu npu npamux AB
i EC ra ciuniit BC. Toxni AB || EC.

Taxum unHOM, v yoTupuKyTHUKY AMEC croponu AM i EC napa-
JenbHi Ta piBHi. OT:Ke, 3a TeopeMmoo 3.2 wotupukyTHuk AMEC € na-
panesnorpamom. 3sigcu ME || AC, To6To MN | AC.

Takox ME = AC. Ockinbku MNzéME, TO MNzéAC. A
O—rr 3angaua. [loBeniTh, IO CepesUHH CTOPIH YOTHPUKYTHUKA
€ BepIIMHAMM IIapaJiesiorpaMa.

Pos38’a3anns. Y yotupukyTHuKy ABCD Tou- B
kKu M, N, K i P — cepenunu cropia AB, BC, CD N
i AD BigmosizHo (puc. 58). M, C
Binpisok MN — cepenHs JiHis TPUKYTHH- 4.
Ka ABC. 3a BIacTuUBICTIO cepeaHbol JiHil TPUKYT- K
muka MN | AC i MN=%AC. P

Binpisok PK — cepenHsa JiHig TPUKYTHU- D
Ka ADC. 3a BIacTUBiCTIO cepefHBOI JiHil TPUKYT-

nuxa PK | AC, PK = %AC. Puc. 58
Ockimexn MN || AC i PK || AC, o MN | PK.
B pisHocTeit MN = %AC i PK = %AC orpumyemo: MN = PK = %AC.

Or:xe, y vorupukyTHuky MNKP croporu MN i PK piBHi Ta napa-
JIesbHI, ToMy woTupuKyTHUKE MNKP — mapanenorpam. @

‘l) 1. Lo Ha3mBaloTb cepeHbOIO NiHIED TPUKYTHMKA?
2. CKifnbkuM cepefHix NiHi MOXHa NPOBECTN B TPUKYTHUKY?
3. {Ki BNacTMBOCTI Ma€ cepefHs NiHIsf TPUKYTHUKA?
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BMPAB/ HTT

189.° Yu e Bigpisox MK cepenuboio Jginiero rpuxkyrauka ABC (puc. 59)?
190.° Yu e Bigpisox EF cepenuboro JgiHieio tpukyrauka M KP (puc. 60)?

K B
2¢cMm
F D E
3cMm
5cm E bem D A 7 C

Puc. 59 Puc. 60 Puc. 61

A 3em K 3cm

191.° Bigpisku DE i DF — cepenni ainii Tpukyrauka ABC (puc. 61).
Yu € Bigpisox EF cepegHBOIO JIiHi€I0 I[HOT0 TPUKYTHUKA?

192.° CropoHu TpUKYTHUKA JOPiBHIOIOTE 6 cM, 8 cM i 12 cm. 3HAHAITH
cepeHi JiHIl IIBOTO TPUKYTHUKA.

193.° Touku M i K — cepenunu ctopia AB i AC tpukyrtuuka ABC Bif-
moBigHO. S3HAKUAITE IepuMeTp TPpuKyTHuKa ABC, AKIIO IepuMeTp
TpukyTHUKa MAK nopiBaioe 17 cwm.

194.° loBeniTsh, 10 MEepPUMETP TPUKYTHUKA, CTOPOHU SAKOTO € cepej-
HiMu gdinisvu tpukyTEuKa ABC, TO0piBHIOE IIOJOBUHI IepruMeTpa
TpuKkyTHUKa ABC.

195.° BusunauTe BUJA TPUKYTHUKA, y AKOMY cepenmHi jgixii piBHi Mix
cobo1o.

196.° loBenits, 110 cepenHi JiHil TPUKYTHHUKA PO30MBAIOTL HOTO Ha
YOTHUPHU PiBHUX TPUKYTHUKHU.

197.° Touku E i F — BigmoBigHo cepenuuu ctopid AB i BC TpuKyTHU-
kKa ABC. 3uaiifits cropouny AC, AKIIo BoHA Ha 7 cM OijbIma 3a
Bizmpisork EF.

198.° loBenits, 1o cepenusa Jginia DE tpuxkytHuka ABC (Ttouku D
i E mamexxarhb cropoHam AB i BC BiamoBiamo) Ta fioro memgiana BM
TOYKOIO IIEPETUHY OiJIATHCA HABILJI.

199.° NoBexnits, 1o Bucora AM TpukyTHUKa ABC TepueHAMKYIAPHA
IIo HoT0 cepeAHbOIl JiHil, AKa cmoyyuae cepequau cropin AB i AC.

200.° 3maiigiTe KyTH TPUKYTHUKA, OBi cepenHi Jimil skoro piBHi Ta
HepHeHAUKYJIAPHI.

201.° Cepenus JiHia piBHOOEAPEHOT0 TPUKYTHUKA, IapajelbHa OCHOBI,
mopiBHIOE 6 cM. S3HAWIITH CTOPOHU HAHOTO TPUKYTHUKA, SKIIO
ioro mepumMeTp mopiBHIOE 46 cMm.
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202.°

203.°

204"

205.°

206.”

207."

208.”
209.”
2107

2117

212,

213.

214.

Cyma miaroHajeii YOTMPUKYTHHKA MOPiBHIOE 28 cM. 3HAWIITH
epuMeTp YOTUPUKYTHUKA, BEPIIUHY IKOTO € cepeJuHaMU CTOPiH
IaHOI'0 YOTUPUKYTHUKA.

BepmuHaMyu YOTUPUKYTHUKA € CepeIUHM CTOPiH poMba 3 miaro-
HanaMmu 8 cM i 14 cvm. BusHauTe BUI YOTUPUKYTHUKA Ta 3HANITH
MOro CTOPOHU.

BeprminraMu 4OTUPUKYTHUKA € CePeJUHU CTOPiH IPAMOKYTHHUKA
3 miaronasuio 12 cm. BusHauTre Bu YOTUPUKYTHUKA Ta 3HANIITH
MOro CTOPOHH.

JoBeniTh, 1110 BepIIUHY TPUKYTHUKA PiBHOBiAKaNeH1 Bix npamoi,
Ha AKiN JIeKUTH HOTO cepeqHsa JIiHid.

Ha croponax AB i BC TpuKyTHUKa IO3HAUYEHO BiAMOBigHO TOUY-
ku M i K rak, mo AM = 3BM, CK = 3BK. Jlosenits, mo MK | AC,
i sHamiTe Bigpisok MK, akiio AC = 16 cm.

Kytu BAD i BCE — 3oBHimHi kKyTu TpukyTHuka ABC. I3 Bep-
muHu B mpoBeneno nepueHaukyasapu BM i BK po Gicektpuc
KyTiB BAD i BCE sBigmoBigno. 3HaiimiTh Bimpisok MK, SKIITO
nepumerp TpukyTHuKa ABC nopiBHioe 18 cMm.

ITobynyiiTe TPUKYTHUK 3a cepeJUHAMU TPHOX HOTO CTOPiH.
IlobynyiiTe mapajyieiorpaM 3a cepeuHaMU TPHOX HOTO CTOPiH.
Hiaromasi omykjgoro woTupukyTHuKa ABCD TmepreHIUuKYJIAPHi.
Yepes cepenunu ctopid AB i AD mpoBeneHO OpAMi, IepIeHu-
KyaapHi BigmoBigao mo cropin DC i BC. [MoBenmiTh, IO TOUYKa
IIePeTUHY NPOBEIEHNX MPAMUX HAJIEKUTh npamii AC.

Croponu AB i CD onykJjioro yotupukytauka ABCD pisHi. Uepes
cepenuum giarounaseit AC i BD nmpoBeieHO IpAMY, SKa IMepeTuHae
croporu AB i CD y Ttouxkax M i N Bigmoimmo. [loBemiTh, IO
/BMN = Z/CNM.

BMPABU AJ1 MOBTOPEHHS I

o xoxa i3 meuTpom O uepe3 Touky C mpoBemeno motuuni CA
i CB (A i B — Touku moTuky). Binpisok AD — pgiameTp KoJia.
Hosexnith, 1mo BD || CO.

Y tpurkyraury ABC Bimowmo, 1o AB = BC, /B = 32°, AK — 06i-
ceKTpuca TpuKyTHuUKa. Uepes Touky K mpoBemeHo mpAMy, dKa
napaJsiesibHa cTOpoHi AB i meperunae cropony AC y rToumi M.
3Haigite kyT AKM.

Hiaromans BD mapasenorpama ABCD € #ioro BUCOTOIO Ta JAOPiB-
HIoe cTopoui BC. 3ualiaits cropony CD mapajesorpaMa, sSKIIIO
Touka B Bimmamena Bix mpamoi CD Ha 4 cM.



4
44 § 1. YOTVPUKYTHUKM d

CMNOCTEPITAUATE, PUCYWTE,
KOHCTPYIOUTE, ®AHTA3YUTE

215. II’saTh TOYOK HaJIEXKaTh PiBHOCTOPOHHBOMY TPUKYTHUKY, CTOPOHA
saxoro gopiBHIoe 1 cM. [loBemiTs, 110 i3 IIUX TOYOK MOYKHA BUOpaATH
IBi, BigcTaHb MixK AKUMHU He Oinbina 3a 0,5 cM.

8. Tpaneuis
Os3umauvenunsa. Tpamenieo HA3UBAIOTh YOTUPUKYTHUK, Yy STKOTO
JIBi CTOPOHM IapaJiebHi, a IABi iHIII He MapaJjeapHi.

Koskunii i3 4oTUPUKYTHUKIB, 300paskeHUX Ha PUCYHKY 62, € Tpa-
melrieso.

N g OcHnosa <
§3 s 3
5§ 2
A8}
OcHosa
Puc. 62 Puc. 63

ITapanenwHi cTOPpOHU Tpamelil HAa3WBAIOTh OCHOBAMM, a HellapaJieiib-
Hi — OiuHMMHU cTopoHamu (puc. 63).

V rpamenii ABCD (BC | AD) xytu A i D HazuBaoOTL KyTaMH IIpH
ocHOBi AD, a kytu B i C — Kytamu npu ocuoBi BC.

Os3nauvenunsa.Bucororo Tpameiii Ha3UBaIOTh NEePNEHIUKYJIAP,
ONMyIIeHU# 3 Oyab-sIKOI TOUKU MPAMOI, SKa MiCTUTH OJHY 3 OCHOB, Ha
IpAMY, [0 MiCTUTh JPYTY OCHOBY.

Ha pucyuky 64 xoxkuuii i3 Bigpiskis BM, EF, DK, PQ € BuCOTOIO
rpamnernii ABCD. JloBXuHU IIUX BipisKiB JOPiBHIOIOTH BificTaHi MixK
napanensbuumu npamumu BC i AD. Tomy BM = EF = DK = PQ.

Ha pucyukry 65 so0paskeno tpamneinito ABCD, y sakoi 0iuHi cTopo-
HU AB i CD piBHi. Tary Tpamerito Ha3uBaoOTh PiBHOOIYHOI0 260 pPiBHO-
0eIpeHoro.

B EC K @ B C
NN
111
A M F D P A D

Puc. 64 Puc. 65
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Axmo 6iuma cropona Tpameriii € il BucoToio, B C
TO TaKy Tpamelilo Ha3WBAIOTh NMPIMOKYTHOIO
(puc. 66).

Tpamellis — 1e OKpPeMU BU YOTUPUKYTHUKA. A

3B’A30K MiK YOTUPUKYTHUKaAMU Ta IXHiMHU OKpe-
MUMU BUAAMU TTOKA3aHO HA PUCYHKY 67. Puc. 66

YHoTUPUKYTHUKU

Ilapanenorpamu

Puc. 67

Ozumauvennsa. Cepenusor giHiew Tpamnmeiil Ha3HBAIOTh Bif-
pi3ok, Akuil crioryyae cepeauHu il OiYHUX CTOPiH.

Ha pucyury 68 Bigpisok MN — cepenus jaimisa tpamernii ABCD.

Teopema 8.1. Cepedna ninia mpaneyii napanenvHa oCHO6AM
i dopiéHI0€E NONOGUHI IXHBOL cYyMu.

Hoeedennsa. © Hexait MN — cepexnsa jiimia tpamenii ABCD
(puc. 69). Iosenemo, mo MN | AD i MN :%(AD+BC).

IIpoBememo npamy BN i Touky ii mepeTuHy 3 npsamoio AD mosHa-
yuMo OyKBOIO E.

B C B ¢

Puc. 68 Puc. 69
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Ockinbku Touka N — cepenuna Biapiska CD, to CN = ND. Kytu 1
i 2 piBHi AK BepTUKaJNbHi, a KyTu 3 i 4 piBHI 9K PiBHOCTOPOHHI IpuU
napaneabHux npamux BC i AE ra ciuniit CD. Ot:xe, TpukyTHUKU BCN
i EDN piBHi 3a Apyrom 03HAKOI0 PiBHOCTI TPUKYTHHKiB. 3Bimcu
BC = DE i BN = NE. Toni Binpisok MN — cepefHsA JIiHiA TPUKYTHU-
ka ABE. I3 nporo Bumiusae, mo MN | AE, to6to MN || AD, i MN =

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

O-rr 3agaua (BmacruBocTi piBHOGiuHOTI Tpameuii). [o-
BEJIiTH, IIIO0 B PiBHOOGIUHIN Tpamerrii:

1) KyTu Opu KOKHill OCHOBi piBHIi;

2) miaronasti piBHi;

3) BucoTa Tpamerllii, mpoBefeHa 3 BEPIIWHMU TYIOr0 KyTa, NiJIUTH
OCHOBY TpaIellii Ha JBa BiApi3Ku, MEHIIIUN 3 AKUX AOPiBHIOE MOJIOBUHI
pisHUIL OCHOB, a OiNbINNII — IIOJIOBMHI CyMU OCHOB (cepemHiil JinHii
Tparnelii).

Poszé’s3annsa. Posrnaaemo piBHOOGIuHy Tpamertito ABCD (AB = CD).

1) ITIpoBememo Bucotru BM i CK (puc. 70). Ockinbku AB = CD
i BM =CK, to npamokyTHi TpukyTauku AM B i DKC piBHi 3a KaTeTom
i rimorenysor. Tomi LA = £D.

Maemo: ZA = /D, /A + ZABC = 180°, «D + ZDCB = 180°. Otxe,
Z/ABC = Z/DCB.

B C B C
) | ] [
AT K 2 4 Ao D
Puc. 70 Puc. 71

2) Poaraiauemo TpukyTHUKU ACD i DBA (puc. 71).

Maemo: AB = CD, AD — cminbHa cTopoHa, Kytu BAD i CDA piBHi
AK KyTH IpU OCHOBi piBHOOGiuHOi Tpamemii. Orke, TpukyTHUKU ACD
i DBA piBHi 3a 1BOMa cTopoHamu Ta KyroMm Mixk Humu. Toxi AC = BD.

3) ¥V uorupurkytauky BMKC (puc. 70) BM || CK, BC || MK,
KyT BMK npamuii. OTiKe, Iel YOTUPUKYTHUK € IPAMOKYTHUKOM.
3Bigcu MK = BC.
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3 piBHOCTI TpUKyTHUKIB AM B i DKC Buniusae, mo AM = KD. Toni
!MZAD—zMK =AD;BC;
AD - BC _ 2AD - AD + BC _ AD + BC ®
2 2 2

MD =AD — AM = AD -

3

AKNN YOTUPUKYTHUK Ha3MBatoTb TpaneLjien?

ki CTOpOHM TpaneLii Ha3MBalTb OCHOBaAMU? BIYHUMK CTOPOHAMM?
LLlo Ha3v1BaOTb BUCOTOIO TpaneLL?

SKI ICHYIOTb BUAM TpaneLin?

SIKy TpaneLito Ha3KBaloTb PiBHOGIYHOW?

fky TpaneL,ito Ha3MBalOTb MPAMOKYTHOIO?

LLlo Ha3mBatOTb CepefHbOIO MiHiElo Tpanew,i?

Cdopmynionte TeopeMy NPO BAACTUBOCTI CepeaHbOl MiHIT TpaneLil.
CchopmynionTte BNaCTMBOCTI piBHOGIYHOI TpaneLii.

WO NOURAWN-=

di=\, MMPAKTUYHI 3ABJAHHS I

216.° HakpeciiTh, BUKOPUCTOBYIOUN KJIITHHKU 30IINUTA, TPAIeIiio:
1) piBHOGiIUHY;
2) IPSAMOKYTHY;
3) siKa He € Hi IPAMOKYTHOIO, Hi PiBHOGIUHOIO;
4) y K01 OUH i3 KyTiB IIpU OCHOBi rocTpuii, a APyruii KyT Opu
il camiii OCHOBi TyIIUA.
217.° TlepepucyiiTe B 30IIUT PUCYHOK 72, IPOBEIITH BUCOTH TpAaIlelrii,
OMHUM i3 KiHIIiB AKUX € BigmoBigHo Touku B, M, K i D.

B M C D K A

/ N \ N

Puc. 72
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BMPAB/ HETT

218.° 3uaiimiTh Ha puUCYHKY 73 Tpamerlii, ykakiTh ixHi ocHOBH Ta 6iuHi

CTODOHH.
B, M, ¢ A B_ M , C
27 4T
AT c D IE A D
a (9] 8

Puc. 73

219.° Yu e vorupukytauk ABCD, 300paxkeHnii Ha PUCYHKY 74, Tpa-
meriero? Y pasi cTBepaHOI BiAmOBiAl BKaXKiTh OocHOBH Ta OiumHi
CTOPOHU TpPAaIleIrii.

B
B c £
¢ 105°
B C
A
70° 60° F :
b A D A = D
a ) 8

Puc. 74

220.° ITepumeTp piBHOOGIUHOI Tparmerrii fopiBHIOE 52 cM, ocHOBU — 13 c™
i 21 cm. 3HaligiTe 6iuHy CTOPOHY Tpamerrii.
221.° TlepumeTp Tparmeirii gopisuioe 49 cm, 6iuni croponu — 5,6 cm
i 7,8 cm. 3HalgiTh OCHOBU Tparerlii, SKIIo ogHa 3 HUX Ha 7,4 cM
OiyibIia 3a Apyry.
O—1r 222.° HoBexniTh, o cyma KyTiB Tpamerrii, mpuaeranx o ii 6iunoi
cTopoHH, AopiBHioe 180°.
223.° 1) 3uaiigite kytu A i C tpanernii ABCD 3 ocuoBamu AD i BC,
axio /B = 132° /D = 24°.
2) 3umaitigite Kytu Tpamenii ABCD, mpuneryi mno 6iuHOi cTOpO-
HU AB, AKINO KyT A MeHIIU# Bixg kyta B Ha 38°.
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224.°

225.°

226.°

227.°

228.°

229.°

3uaiigiTs kytu Tpatnelii ABCD, npuerJi go 6iuroi cropouu CD,
akmpo £C: /D=8 : 1.

Ogun i3 KyTiB piBHOOGiuHOI Tpamerii mopiBHioe 46°. 3HAUIITH
pemIty il KyTiB.

3HaigiTh KyTU PiBHOOIUHOI Tpamelrii, AKIO pisHHUIA ii mpoTu-
JeKHUX KYTiB mopiBuioe 20°.

¥ piBHOOiuHiY Tpamenii KyT MiK 6iYHOI0 CTOPOHOIO Ta BHCOTOIO,
MIPOBEEHOI0 3 BEPIIIMHU TYIIOTO KyTa, AJOopiBHIOE 23°. 3HAWIITH
KyTHu Tpaneii.

Yu MOXKYTBH y Tpamerii 6yTu:

1) Tpu TpAMUX KYyTH;

2) Tpu roCTpUX KYyTH;

3) IBa MPOTUICKHUX KYTHU TYIUMU;

4) nBa TPOTUIEKHUX KYTU HPAMUMU;

5) mBa TPOTHJIEKHUX KYTHU PiBHUMU?

Yu MOKYTh:

1) ocHOBH Tparmellii 0yTu piBHUMH;

2) miaronaJi Tparmelii TOUKOO IePeTUHY JiMUTUCA HABIiI?

O-17 230.° HoBeniTs, 10 KOJIU KyTU ITPU OAHi# 3 OCHOB Tparelrii piBHi,

231.°

232.°

233.°

234.°

235.°

236.°

237.°

238.°

TO JaHAa Tpamellid € PiBHOOIUHOIO.

HoBenitTes, 1o cymMa IPOTUIEKHUX KYTiB piBHOOiuHOI Tpamerrii
mopiBuioe 180°. YUu € mpaBuabHUM OOepHEHE TBEePIKeHHA: AKIIO
cyMa IPOTUJIEKHUX KYTiB Tparmelii qopisaioe 180°, To nana tpa-
menia € piBHOOiUHOO?

CepenHsa JiHiA piBHOCTOPOHHBOTO TPUKYTHUKA 31 CTOPOHOIO 6 cM
pos36mBae IOTO Ha TPUKYTHUK i YOTUPUKYTHUK. BusHauTe BU[
YOTUPUKYTHUKA Ta 3HAUIITH HOTO IIEPUMETD.

Bucora piBHOGiuHOI Tpamellii, mpoBemeHa 3 KiHIIA MEHIIIOI OCHO-
BU, JiJIUTH OiJbIITY OCHOBY Ha Bimpisku 3aBHoB:KKH 6 cm i 10 cMm.
3HaWIiTh OCHOBU Tpallelrii.

Opun i3 KyTiB piBHOOGIUHOI Tpamerii mopiBHoe 60°, 6iuHa cTopo-
Ha — 18 c™, a cyma ocHOB — 50 cM. 3HAUIITh OCHOBU Tparelrii.
OcHOBU TPAMOKYTHOI Tpartelrii gopiBuio0Ts 10 cm i 24 cm, a oguH
i3 KyTiB — 45°. 3HaAAITE MeHINTy OiUYHY CTOPOHY Tpamerrii.
OcHOBU TIPAMOKYTHOI Tpamerii gopiBHOOTE 7 cm i 15 cMm, a ogun
i3 KyTiB — 60°. 3HaliAiTh O6inbITy OiUHY CTOPOHY Tpamerrii.

V¥V rpamenii ABCD Bimomo, o AB =CD, Z/BAC = 20°, ZCAD = 50°.
3uangite Kytu ACB i ACD.

V rpamnenii ABCD sizomo, mo BC | AD, AB 1 AD, BC = CD,
ZABD = 80°. 3uaiifiTe KyTu Tparmerii.
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P
M

D

50

239.° ¥V rpamerii ABCD wmemntma ocuoBa BC mopiBuioe 6 cm. Uepes Bep-
muHy B IpoBeneHo mpaMY, SKa mapajgeiabHa cTopoHi CD i mepe-
TUHaEe CTOPOHY AD y Touri M. 3HAWAITh ImepUMeTp Tparelii,
AKIIO mepuMeTrp TpukyTuuka ABM nopiBHioe 16 cm.

240.° Yepes Bepmiuuy C tpamnenii ABCD npoBeeHO OpsaMy, SKa mapa-
JenbHa OiuHiit cropoHi AB i meperuHae 6iybIry ocHOBY AD y TOUY-
ni E. 3umaiigite KyTu Tpamerii, aximo /D = 35°, Z/DCE = 65°.

241.° OcHoBU Tparmnerlrii gopiBHO0OTL 9 cM i 15 cm. Homy mopiBHIOE ii
cepenus JiHia?

242.° Cepenus ainia Tpamerii gopisuioe 8 ¢cm, a ogHa 3 OCHOB — 5 CM.
3HalIiTh APYTY OCHOBY Tpamerrii.

243.° OgHa 3 ocHOB Tparerlii Ha 8 cM 6isbIIa 3a APYyry, a cepeaHs JiHid
nopiBuioe 17 cm. 3HAHAITH OCHOBU Tpamerrii.

244.° OcHOBH Tpartellii BigHocAThCA IK 3 : 4, a cepeaHs JiHisa nopiBHIOE
14 cm. 3HAHAITH OCHOBU Tpamerrii. c

245.° KoxkHy 3 6iuHmX cTopiH Tpamnenii ABCD B
(puc. 75) moxineHo Ha YOTHPH PiBHI wac- K
tuan: AE = EF = FK = KB, DN = NM = F
= MP = PC. 3uaiigite Bigpisku EN, FM E N
i KP, agmo AD =19 cm, BC = 11 cm. A

246.° Bucora mpaMOKYTHOI Tpallellii, mpoBeeHa
3 BEepIINHU TYIOT0 KyTa, MiJIUTh OiJbIIy Puc. 75
OCHOBY Ha BiAIpPi3KM 3aBIOBKKHU 7 cM i 5 c¢M, paxyrouu Big Bep-
IIUHYA TPIMOTO KyTa. S3HAWAIThL cepemHio JiHiio Tparmerrii.

247.° Cepenus JiHig ITPAMOKYTHOI Tparmelrii gfopiBHioe 9 c¢M, a Bucora,

IpoBeleHa 3 BePIIWHU TYIOTO KyTa, AiJUTH OiJbIITy OCHOBY Ha
BiZipisKu, OMH 3 AKUX y 2 pasu OiABIIUNA 3a APYTUM, paXyiouun
BiJl BepIIMHU IIPAMOrO KyTa. S3HAWAITh OCHOBHU TpAaIlerii.

O—17 248.° Jliaronani piBHOGiuHOI Tpamenii ABCD (AB = CD) meperu-

249~

250.°

HatoTheA B Toulli O. [MosexiTs, 1mo AO = OD i BO = OC.

Bucora piBHOGiIuHOI Tpamerrii mopiBHIOE A, a 6iUHYy CTOPOHY BU/-
HO 3 TOUKH IePeTHHY AiaroHajei nix kyrom!' 60°. 3HaigiTs mia-
TOHAaJb Tpamerrii.

OcHoBu piBHOOIUHOI Tparmerii BifHocAThLCA 9K 2 : 5, a AiaroHaab
IinmuTh Tynuil KyT Tpamelii HaBIijg. 3HANIITh CTOPOHU Tpamelrii,
AKINO i1 mepuMeTp AopiBHIoE 68 cM.

! Hexaii gano Bigpizoxk AB i Touky M mosa npamoio AB Tary, mo LAMB =
=o. ¥ TaKOMy BHUIIAIKy T'OBOPATH, IO Binpisok AB BugHo 3 Touku M mmifn
KYTOM 0.
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251"

252.°

253.°

254"

255.°

256.°

257.°

258.°

259.°

260.°

261.°

262."

263.”

264."

265.”

266.”

267."

Y rpamnerii ABCD Bigomo, mio AB = CD, AD = 24 cm, ZADB =
= /CDB, a nepumetp nopiBHioe 60 cm. 3HaiiiTh HEBimOMi cTO-
POHU Tparerrii.

Croponu Tparmellii fOpiBHIOIOTH a, a, a i 2a. 3HAUAITE KyTHU Tpa-
merrii.

¥V rpanerii ABCD piaronans AC nepuneHAUKYJIsSpHA A0 OiuHOI
croporu CD i e Gicexktpucoio kyra BAD, /D = 60°, nepumerp
Tparmeirii gopiBuioe 40 cm. 3HANAITH OCHOBU TpAaTeIlii.
Hiaromasb piBHOGIUHOI Tparmerii mepmeHIWKYJIApPHA A0 OiuHOI
CTOPOHM’, a MEHIIIa OCHOBa MOPiBHIOE OiuHiii cTOpoHi. S3HAUIITH
KyTHu Tparmeirii.

3a aKo0i yMOBHU BMCOTa PiBHOOGIUHOI Tpamerlii JopiBHIOE ITOJOBUHI
pisHUI OCHOB?

ITo6ynytiTe piBHOOIUHY Tpamellito 3a OCHOBOIO, OiYHOI0 CTOPOHOIO
Ta KYyTOM MiK HUMH.

IloOynyiiTe MpAMOKYTHY Tpallellilo 3a OCHOBAMU Ta MEHIIIOI0
0iYHOIO CTOPOHOIO.

Ilo6ynytiTe piBHOGIUHY Tpamellilo 3a 0CHOBOO, OiYHOIO CTOPOHOIO
Ta JiaroHaJIio.

Biuna cropona piBHOOGiIuHOI Tpameriii mopiBHioe 6 cwm, OGinbina
ocuoBa — 10 cm. 3HaAiTH cepeaHIo JiHiI0 Tpamellii, AKIM0 OO
3 ii KyTiB mopiBHIOE 60°.

Hiaronans piBHOOiIuHOI Tpameliii mopiBHioe 14 cm i yTBOpIOE
3 ocHOBOIO KyT 60°. 3HaliAiTh cepeaHIo JiHif0 Tpamerrii.
Cepenusa simisa tpamerii ABCD posbuBae ii Ha aBi Tparmeirii, ce-
penHi miHii axux mopiBHioOTL 15 c¢m i 19 cm. 3Ha#AITL OCHOBU
tpameirii ABCD.

HoBexniTh, 1110 KoM miaroHasi piBHOOGiUuHOI Tparmelii mepreHau-
KyJadapHi, To i BucoTa mOpiBHIOE cepenHii Jinil Tpamerrii.
HoBeniTh, 1110 KOJM BHCOTa PiBHOGIUHOI Tpamerlii mopiBHIoE ii
cepenHii sinii, To giaroxHasi Tpamnerii nepueHANKYIAPHI.
HiaroHansb TpAMOKYTHOI TpareIii posbuBae ii Ha ABa TPUKYTHUKH,
OJVH 3 AKUX € PiBHOCTOPOHHIM 3i CTOPOHOIO a. S3HAWIITH CepeaHio
JiHilo Tpamerrii.

Hiaronass piBHOGiuHOI Tpamerii posdbusae ii Ha gBa piBHOGEIPE-
HUX TPUKYTHUKU. SHAWIITh KYyTU Tparelii.

¥V rpanenii ABCD (BC || AD) sinomo, mo AC | BD, Z/CAD = 30°,
BD = 8 cMm. 3uHaliiTh cepenHIo JiHif0 Tpamerii.

HoBeniTh, 1110 TOUKA MEpPeTuHY OiCeKTPUC KYTiB, IPUIETIUX IO
0iuHOI cTOPOHU Tpamerii, HaJeXUThb IPAMili, sKa MicTUTH Ii ce-
penHIio JiHifo.
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268.” IToOyayiiTe Tpamelrio:
1) 3a ocHOBaMU Ta GiUHMMU CTOPOHAMU;
2) 3a OCHOBOIO, BHCOTOIO Ta JiaroHaJIAMU;
3) 3a pisHHUIIEI0 OCHOB, OiYHMMU CTOPOHAMHU Ta AiaroHAJLIIO.
269.” ITobyayiiTe piBHOGIUHY TpAIIeIlilo 3a OCHOBOIO, BUCOTOIO Ta OiUHOIO
CTOPOHOIO.
270.” TIobyyiiTe Tpalmelio:
1) 3a ocHOBaMU Ta MiarOHAJIAMU’;
2) 3a 6iYHUMU CTOPOHAMU, CEPETHBOIO JIIHI€I0 Ta BUCOTOIO;
3) 3a OCHOBOIO, ITPUJIETJIUM OO0 Hel KyTOM i GiUHMMU CTOPOHAMU;
4) 3a 6iYHMMU CTOPOHAMU, BUCOTOIO Ta OMHi€IO 3 miaroHAJeli.
271." Yepes Bepmiuay B napasienorpama ABCD mpoBefeHO IpaAMY, AKa
He Mae€ 3 mapaJiesiorpaMoOM iHITUX CIIJIbHUX TOUYOK. Bepimuuu A
i C Bigmamewni Bip 1iel mpsamoi Ha Bifcrami a i b BimmoBiguo. 3Haii-
miTh BimcTramb Bix Touku D mo 1miel mpamoi.

roTYEMOCS 40 BUBYEHHA HOBOI TEMW I

272. VY xoii nmposemeno miamerpu AB i CD. Hoeexnite, mo AC = BD
i AC | BD.

273. Y koui 3 neaTpom O nposeneno niamerp AB i xopay AC. loBexniTs,
mo ZBOC = 2 ZBAC.

274. IIpama AB moTukaeTbes g0 KoJa 3 meaTpom O B Touri C, AC = BC.
HoBexiTh, 1m0 OA = OB.

275. Xopmpa AB koia 3 menTpom O mepueHIUKYJIsSpHA 10 pagiyca OC
i gimuTh ioro HaBmia. 3HauaiTh: 1) KyT AOB; 2) KyT ACB.

276. Crinmbpku CHiIBHUX TOYOK MAalOTh ABa KoJa 3 pamiycamu 6 cm
i 8 cm, AKIIO BificTaHb MidK iIXHiMU 1IeHTpaMu AopiBHIOE: 1) 15 cm;
2) 14 cm; 3) 10 cm; 4) 2 cm?

IlonoBiTh Yy mam’ari 3mict myHkriB 19—22 Ha c. 190—192.

CMOCTEPIFAWATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

277. MHOrOKyTHUK PO30MTO HAa TPUKYTHUKU, AKi modapboBaHO B YOP-
HUH Ta O6inuii KOIbOPHU TaK, IO OYAL-AKi ABa TPUKYTHUKU, IO
MaloTh CILJIBHY CTOPOHY, mmodapboBaHOo B pisHi Kouabopu. [{oBe-
IiTh, 110 KiTBKiCTh YOPHUX TPUKYTHUKIB He 0ijIbIlla 32 IOTPOEHY
KiJTbKicTh 0iIMX TPUKYTHUKIB.
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9. LleHTpanbHi Ta BNUcaHi KyTn

Os3uauvenHsa., [leHTpalsHUM KYTOM KOJAa HA3UBAKTH KYT
3 BEPIINHOIO B IIEHTPi KoJa.

Ha pucynrky 76 xytr AOB — nenrpanbuuii. CTOPOHHN IIHOTO KyTa
mepeTuHAaTh Koo B Toukax A i B. I1i TouKu gimATh KOJIO Ha ABi Ayru,
AKi BuAijeHO HA PUCYHKY 76 pisuuM KoabopoM. Touku A i B Ha3WBalOTH
KiHIIIMU TyTrd, BOHU HaJEXKaTh KOXKHIA 3 BumimeHux ayr. KosxHy i3
OUX OyT MOKHA MO3HAUUTHU TaK: UAB (uuraioThb: «ayra AB»).

A A M c
M E
A B
B B N
L

Puc. 76 Puc. 77 Puc. 78 Puc. 79

Age 3a 3anucom UAB He MOKHA PO3PISHUTH AYT'H HA PUCYHKY 76.
Ao Ha AKilick i3 ABOX Ayr MO3HAYUTU TOUKY (HA PUCYHKY 77 Iie
Touka M), TO 3po3yMiJo, 1110 mosHaueHHA JAM B BiTHOCUTBHCA [0 «CHU-
HBOI» ayru. fKIimo Ha omHii i3 aBox ayr AB BigMiueHO TOUYKY, TO IO-
MOBHUMOCS, IO II03HAUEHHS UAB BiTHOCUTBCA O0 AyTH, SKill I[A TOUKAa
He HaJeXKUTh (Ha pUCyHKY 77 Ie «3ejeHa» ayra).

Hyra AB HaneXuTh IeHTpasbHoMy KyTy AOB (puc. 77). ¥V mnbomy
BUIIAQIKY TOBOPSATH, ITTI0 IleHTPaabHuil KyT AOB cmupaeThesa Ha nyry AB.

FKoxxua nyra Kouia, K i Bce K0JI0, Ma€e rpagycHy Mipy. I'padychy mipy
8¢b020 Koa 88axcaiomy pisHoto 360°. Akio menrpanbauii Kyt MON crou-
paerbea Ha ayry MN (puc. 78), To rpagycHy mipy nyru M N BBa:KamoTh
piBHOIO rpaaycHiit mipi Kyra MON i zanucyiorb: UMN = ZMON (uura-
I0Th: «TpagycHa mipa nyru M N mopiBHIOE rpagycHiii mipi Kyra MON »).
T'pagycuy mipy nyru MEN (puc. 78) BBa:kawTh piBHOIO 360° — L/ MON.

Ha pucyury 79 300pakeHo K0Ji0, Y SKOMY IIPOBEIEHO IBa IepIeH-
muKkyaapaux giamerpu AB i CD. Tomi VAMD = 90°, UACD = 360° —
- 90° =270°, UACB = UADB = 180°. Koxuy 3 nyr ACB
i ADB nasuBamoTh miBkoaoM. Ha pucyHky 79 miBkosamu
e tako:x nyru CAD i CBD.

IIpo xopay, sika cmoJiyuae KiHIli 1yru, TOBOPATH, IO
xopaa crarye nyry. Ha pucyury 80 xopma AB crarye
KOKHY 3 nyr AB i AKB. B

Byodv-axa xopda cmsazye 06i dyzu, cyma 2padycrHux
Mip axux dopiernioe 360°. Puc. 80

A
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OznauvenHsda. Bnucauum KyTOM KOJa Ha3UBAIOTh KyT, BePIIMHA
SIKOr0 HAJIEKUTH KOJIY, & CTOPOHM IEPEeTHHAIOTHh KOJIO.

Ha pucynry 81 kyr ABC — Buucanuii. [lyra AC HaJIEXKUTh IILOMY
KyTy, a nyra ABC — He HaJIe;KUTh. Y TaKOMYy BUNAAKY T'OBOPATH, IO
Brnucanuii KyT ABC cuupaersesa Ha ayry AC. Tako:x MOKHa cKasaTu,
1o Buucauuii Kyr ABC cnupaeTrbes Ha xopay AC.

Teopema 9.1. I'padycra mipa énucarnozo kyma 0OpPi6HIOE NOLO-
6uHi 2padycrol mipu dyzu, HA AKY 6iH CNUPAEMBCA.

Hoeedenna. © Ha pucysky 81 xyr ABC snucanwuii. JloBegemo,
mo /ABC = é UAC.

PoarasaremMo Tpu BUNAAKMU po3TalllyBaHHS IeHTpa O Kojia BiTHOCHO
BOucanoro xkyta ABC.

Bunmagox 1. leutp O HaleXUTh OAHiH 3i CTOPiH KyTa, HAIPUKJIAL
cropori BC (puc. 82).

IIpoBenemo pagmiyc OA. IlenTpanbauit KyT AOC — 30BHIINIHIN KYT
piBHOOEepeHOTO TpUKyTHUKA ABO (cTOoporu OA ta OB piBHI AK pami-
ycu). Tomi LAOC = ZA + ZB. Ilpore ZA = /B. 3Bigcu ZABC =

-1 _1
=5 £A0C =~ UAC.

B B B

C K C
Puc. 81 Puc. 82 Puc. 83

Bunmagox 2. Ileatp O HAIEKUTDH KYTY, IPOTE He HAJNEKUTD KOTHINA
i3 #ioro cropiu (puc. 83).
IIposememo giamerp BK. 3riguo 3 moBemenum LABK = % VAK, /KBC =

- % UKC. Maemo: ZABC = /ABK + /KBC = % UAK + % UKC = % UAKC.

Bunmagox 3. Llearp O He HameXuth KyTy (puc. 84).
JJ1g TpeThoro BUNAAKY ITPOBEIITH NOBEAEHHS CAMOCTIHHO. A

Hacainmox 1. Bnucani kymu, aki cnupatomsvca Ha 00HY U my
camy 0yzy, pieni (puc. 85).

Hacainmox 2. Bnucanuili kym, akuil cnupaemsca na Odiamemp
(niéxono), — npamuii (puc. 86).

HoBeniTs 1i BIacTUBOCTI caMOCTiNiHO.
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7

Puc. 84 Puc. 85 Puc. 86
O-r1 3agaual (BTacTuBicTh KyTa MisK JOTHYHOIO Ta XOP-
nomw). Bigpisok AB — xopaa koja iz menTpom O (puc. 87). Uepes
TouKy A mpoBemeno nmoruuny MN. IloBeniTs, 1o AMAB:%UAB
i LNABzéuAKB.
Pos38’a3anns. Illposenemo miamerp AD (puc. 87). Toxi kyr B mo-
piBuioe 90° Kk BOmcaHmii, 110 cIUpPaeTbcA Ha miamerp AD. ¥V mpsamo-

KyTHOMY TPUKYTHURY ABD /2 + /3 = 90°. Ockinbku MN — moTudHa,
T0 /DAM = 90°. Tomi £1 + Z3 = 90°. Orpumyemo, 1o L1 = £2.

Omsxe, /MAB=/BDA = % UAB.
Maemo: /NAB = 180° — /MAB = 180° — %UAB - 180° — %(360"—
_UAKB) = 180° — 180° + %UAKB - %UAKB. @)

D
X
K
B 2
O M
3 e o
M A N
Puc. 87 Puc. 88

3amaua 2. [ToOyayiiTe JOTHYHY OO JAaHOTO KO0Jia, AKa IPOXOIUTH
yepes JaHy TOYKY, IO JIEXKUTh 1032 KOJIOM.

Poss’azanna. Ha pucyaky 88 300pakeHo Koo i3 mearpom O i Tou-
Ky M, siKa JeXUTh 11034 IIUM KOJIOM.

Hexait X — Taka TouKa KoJia, 1o npama M X e gotuuHoio (puc. 88).
Toxi kyr M XO upamuii. OTike, H0T0 MOKHA PO3TJIALATH AK BIIUCAHUN
y KoJ10 3 miamerpom MO.

IIpoBenenuit anaJris mokasye, ik IPOBECTH MOOYIOBY.
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E ITo6yayemo Bimpisoxk MO Ta po3miiumMo
’ﬁ tioro masmism (puc. 89). Hexait Touxka K —
M A ‘ toro cepeauna. ITo6yayemo kKoo pamiyca KO
"/ i3 mentpom K. Ilo3dHAauUMMO TOUKU IIePETHHY
\. moOym0BaHOrO Ta AaHOro Kim 6yxkBamu E i F.
F Toni xosxHa 3 npamux ME i MF e mykaHoo
IOTUYHOIO.
Puc. 89 Cupaszi, kyt M EO popiBaioe 90° gk BIuca-
HUIT KYT, 1110 coupaeThesa Ha giamerp MO. Bigpisok OE — pazaiyc maHoTO
koxa. Toxi 3a osHaKoo goTHUHOI npama ME — mykana gotuuna. @
p . SKMW KyT Ha3MBaIOTb LLEeHTPanbHNUM KyTOM Kona?
@ . fIK Ha31BalOTb YACTUHW KONa, Ha AKi AiNATb MOro ABi TOYKK?
. KM CMMBONOM NO3Ha4aloTb Ayry Kona?
. Y aKoMmy BMMNaAKy roBOPSATb, WO LEHTPaNbHWM KyT CIUPAETbCA Ha
ayry?
. YoMy BBaxaloTb PiBHOIO rpagycHy Mipy kona?
. Sk NoB'si3aHi rpafyCHi Mipy LLleHTpanbHOro KyTa Kofa Ta Ayri, Ha siky
Leun KyT CMMpPaeTbea?
7. Ckinbku Qyr CTarye KoxxHa xopAa? YoMy AOPIBHIOE CyMa IXHIX rpa-
OYCHUX Mip?
8. AKu1M KyT Ha3MBatoTb BMMCAHUM KYTOM Kona?
9. Y KoMy BMMNaAKy roBOPATh, LLLO BNNCAHUM KYT CMVMPAETLCS Ha Ayry?
10. YoMy OOpIBHIOE rpagycHa Mipa BNMCAHOTO KyTa?
11. fiky BNaCTMBICTb MatoOTb BMUCAHI KyTU, O CAMPAIOTLCS HA OOHY
N Ty camy gyry?
12. fIKMM € BNNCAHNI KYT, LLIO CMUPAETLCA Ha AiameTp?

A WN =

[« ) I, ]

BMPAB/ HETT

278.° Yomy mopiBHIOE T'pajycHa Mipa IeHTPaJbHOTO KyTa KoJja, AKUi
CIUPAaEThCA Ha AYTY, IO CTAHOBUTH: 1) % Koma; 2) % KoJia;
3) % Koua; 4) % KoJa?

279.° 3uaiigiTh rpagycHi Mipu ABOX AYT KoJia, Ha AKi #ioro giaATsh ABi
TOUYKHU, AKINO I'pagycHa Mipa oxHiei 3 xyr Ha 80° 6inbIina 3a rpa-
AycHy Mipy Apyroi.
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280.° 3uaiimiTh rpagycHi Mipu ABOX AYT KoJia, HA AKi #oro mimATh ABi
TOUKH, AKIIO I'PagyCcHi Mipu nux ayr BimHOCATHCA AK 7 : 11.

281.° 3uaiiniTey rpagycHy Mipy Ayru, AKY OINCYE KiHeIb TOAWHHOI
crpinku: 1) 3a 2 rom; 2) 3a 5 rom; 3) 3a 8 rom; 4) 3a 30 xB;
5) 3a 12 rogm.

282.° fIki 3 kyTiB, 300pakeHux Ha pucyuky 90, € Bnucanumu? Ha axky
IyTYy CIMPAEThCA KOYKHUH i3 BOUcaHUX KyTiB?

D

Puc. 90 Puc. 91

283.° Ha pucyukry 91 306pakeHo Koo i3 meaTpom O. 3HAHIITH:
1) xyt BDC, akmio Z/BAC = 40°;
2) xyt BEC, axmo ZBOC = 70°;
3) nyry CE, axkmo ZCDE = 80°;
4) nyry DBA, axmo UDBA = 300°.
284.° 3HaWmiTL TOMUIKY Ha PUCYHKY 92.

95°

Touka O — 1EHTpP KoJja

a 8

A

V
Touxka O — 1eHTp KoJa

0 2
Puc. 92




4
58 § 1. YOTVPUKYTHUKM d

C K

Puc. 93 Puc. 94 Puc. 95

285.° 3HaiiniTh BIuCaHU# KyT, AKIIO IpagycHa Mipa Ayru, Ha AKY BiH
cumpaeTheda, gopiBHIoe: 1) 84°; 2) 110°; 3) 230°; 4) 340°.

286.° Ha pucyury 93 UAB = 74°, Z/ABC = 68°. 3naiigits ayry BC.

287.° Ha pucyury 93 UAB = 64°, UBC = 92°. 3uaiigits kyt ABC.

288.° IlenTpanbuuit KyT AOC Ha 25° 6inbimuit 3a Buucanuii Kyt ABC,
1o ciupaeTrbed Ha nyry AC (puc. 94). 3uaigits kytu AOC i ABC.

289.° Kinmi xopau AB IiisaTh KOJO Ha IBi Ayru, rpagycHi Mipu SKUX
BigHOCATHCA AK 3 : 7. Ilig sKMMU KyTaMu BUIHO I[F0O XOPAY 3 TO-
yox M i K (puc. 95)?

O=1r 290.° Ha pucysky 96 xopau AB i CD pisHi. B
Hosexnits, mo VAMB = UCND.

O—tr 291.° HoBeniTe, 1m0 Kosu nBi ayru Koma M

piBHi, TO piBHI If XO0pAU, AKi IX CTATYIOTH. D
292.° Touxku A, B i C giiaTh KOJIO Ha TPU AYTHU A
Tak, 1mo UAB : UBC : UAC =1 : 2 : 3. N
3HalgiTe KyTu TpuKyTHUKa ABC. C
293.° BepmuHau piBHOOEAPEHOTO TPUKYTHU- Puc. 96

kKa ABC (AB = B(C) ginartp ommcaHe Ha-
BKOJIO HBOT'O KOJIO Ha TpH Ayru, npudyomy UAB = 70°. 3HAUiTH
KyTu TpukyTHUKa ABC.

294.° Kinni giamerpis AC i BD KoJa IOCJIiJOBHO CIIOJYYUJIN TakK, IO
yTBOpUBCA YOTUPUKYTHUK ABCD.
1) Busuaure Bug uworupukytuuxka ABCD.
2) Bmuaitigite ayru AB, BC, CD i AD, axmo ZABD = 80°.

295.° TocTpuil KyT IPAMOKYTHOTO TPUKYTHUKA HOpiBHIOE 32°. 3HANIITH
rpaaycHi Mipu oyr, Ha AKi BepIIMHU TPUKYTHUKA AiJIATH KOJO,
omrcaHe HaBKOJIO HbOT'O, Ta PAAiyc I[bOT0 K0JIa, SIKIITO TiIoTeHy3a
IaHOTO TPUKYTHHUKA AOpiBHIOE 12 cMm.
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O=17 296.° [ToBexniTh, 110 KOJIH BIMCAHUN KYT € MPSAMHM, TO BiH CIIH-
paeThes Ha giaMerp.

O—1r 297." Xopau AB i CD koina neperunaoTbes B Touri M (puc. 97).
TlosexiTs, mo LAMC = % (UAC + UBD).

O—rr 298." Xopau AB i CD koua He mepeTHHAIOTHCS, a npsami AB i CD
neperuHaloThcss B Touri M (puc. 98). Hosexits, mo LAMC =

- % (UAC — UBD).

M m
D A wc
C B
C

Puc. 97 Puc. 98 Puc. 99

299.° Yepes Touky A, AKa JEKUTH 1103a KOJOM i3 meuaTpom O, mpoBe-
IeHOo ABi mpsaMmi, ogHa 3 SKUX JOTHUKAETLCS M0 KoJia B Touri B,
a Ipyra mpoxonuTh uepes ioro meHTp (puc. 99). Bimomo, 1mro
UBMC = 100°. 3uaiigite kyT BAC.

300.° Bicexkrpuca Kyra B rpukyrHuka ABC mepeTHHAE KOJO, ONMCAHE
HaBKOJIO IILOTO TPUKYTHUKA, ¥ TOUIli D. 3HAUIITh KYyTU TPUKYT-
Huka ADC, akmo LABC = 80°.

301." Ha mysi AC KoJjia, ommcaHoro HABKOJIO PiBHOCTOPOHHBLOT'O TPH-
KyTHuka ABC, mosHaueHo Touky M Ttak, mo UAM = 2 UCM.
3HaiaiTh KyTu TpukyTHUKa AMC.

302.° Koso, mobymoBame Ha cTopoHi AB TpukyTtHuka ABC gk Ha mia-
meTpi, mepetuHae croporu AC i BC y Ttoukax M i K BigmosigHo.
HoBexnite, 1o Biapisku AK i BM — Bucotu TpukyTtHuKa ABC.

303.° Komo, mobymoBane Ha cTopoHi AC Tpukytuuka ABC AK Ha miame-
Tpi, meperunae cropory AB y Touni K rtak, mo LACK = /BCK.
HoBenits, 1mo TpukyTHUK ABC piBHOGEIPEHMIA.

O=17 304.° [loBeniTh, 1o rpagycHi Mipu Ayr KoJa, AKi MiCTATHCA Mix
IBOMaA MapayieIbHUMU XOpAaMu, PiBHi.

305." Bepmuuu kBagpara ABCD nesxats Ha KoJi. Ha nysi AB mosHaueHo
IoBinbHY TOuKy M. IoBenits, mo LAMD = /CMD = Z/CMB.
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306.” Kyr nipu BepirnHi piBHOOEAPEHOT0 TPUKYTHUKA AOpiBHIOE 56°. Ha
0iuHill CTOPOHI TPUKYTHUKA AK Ha JiaMeTpi moOyZ0BaHO IIiBKOJIO,
dAKe iHIII CTOPOHU TPUKYTHUKA MiJIATH HA TPU AYyTU. SHANIITH
TpajycHi Mipu yTBOpPEHUX IYT. oC

307.” Ik, KopHCTYIOUHNCH JINIIIe KOCUHIEM, 3HANUTU
IEeHTP JaHOTO Koja?

308.”" lano Koo, y SKOMY HpoBeneHo miamerp AB, A B
i mosumaueHno Touky C mosa Koisom (puc. 100).
fAK, KopHUCTYyIOUNCH JIUIIE JiHiAKO0I0, IPOBECTH
yepes Touky C mpsaMmy, IO MePHeHAUKYJIIpHA
1o mpamoi AB? Puc. 100

309.” IIBa Kosla MaiOTh €AUHY CIiIbHY TOUuKy M. Uepes Tourky M mpo-
BeleHO ABi mpAMi, AKi mepeTmHaOTh AaHi Koja. Touku iXHBOTO
nepeTuHy 3 KoJaMu, BiAMiHHI Big TouKm M, CIOJIyUYeHO XOpAaMU.
IloBenmiTh, 1110 IIi XOpAW mapajesbHi.

310.” lo xoja, ommMcaHOTO HaBKOJIO TpuKyTHuKa ABC, mpoBeneHO
B Toulli B moTtuuHy, Aka meperuHae npamy AC y Toumi D.
Binpisok BM — 06icekTpuca TpukytHuka ABC. I[oBeniTh, III0
BD = MD.

O=rr 311.* [lano Bigpisox AB i kyT a. BHAHAITH reoMeTpUYHE MicIie
Touok X Takux, mo LAXB = a.

312." TloOyayiiTe TPUKYTHUK 34 CTOPOHOIO, IPOTHJIEKHUM ii KyTOM
i BUCOTOI0, ITPOBEIEHOIO A0 JAHOI CTOPOHU.

313." IlobyayiiTe TPUKYTHUK 3a CTOPOHOIO, MPOTHJIEKHUM I KyTOM
i MemiaHOI0, TPOBENEHOIO IO MaHOI CTOPOHMU.

314." TloGyayiiTe mapajejorpaM 3a ABOMAa CTOPOHAMM Ta KYTOM MiK
ITiaroHAJIAMU.

315." TloOGyayiiTe mapajejorpaM 3a KyTOM i ABOMA AiarOHAJIAMU.

316." Y nupamoxyTHOMy TpuKyTHUKY ABC Ha Karteri AC K Ha giameTrpi
mo0yo0BaHO KOJIO, IO IepeTuHae rinmorenysy AB y Touri E. Yepes
TOouKky E IIpoBeeHO NOTHUYHY OO0 KoJa, ska meperuHae karer CB
y Touri D. JloBeniTs, 1o TpuKyTHUK BDE piBHOOEIpeHM!I.

317." Ilauo Bimpisok AB. 3HaiigiTh reoMeTpuuHe Micile TOUoOK X TaKuX,
110 TPUKYTHUK AX B IpAMOKYTHUM.

318." Bicekrpuca Kyra A TpukyrHuKa ABC meperuHae omMCaHE Ha-
BKOJIO HBOT'0O K0J10 B TouIli D. Touka O — 1eHTp BOMCAHOTO KoJa
TpurkyTHuka ABC. [oBexiTs, 1m0 DO = DB = DC.

319." Bicekrpucu kyriB A, B i C tpuxkyrHuka ABC mnepeTMHAIOTH
onrcaHe HaBKOJIO HBOTO KOJIO B Toukax A,, B, i C, BiinosigHo.
Hosenits, mo A,B, 1 CC,.
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320.7

3217

322.

323.

324.

Ha pucynry 101 3o6paxeHo nBa KoJia

iz menrpamu O, i O,. ITobynyiiTe np4-

My [, SKa JOTUKAaEThCA 0 IUX KiJ TakK,

110 TOUKHU JOTUKY JIeXKaTh B OAHIN HiB-

mIomuHi BigHOCHO mpamoi 0,0, (Taky

MPAMY HA3UBAIOTHh 30BHIIIHBOKO CIiJIb- Puc. 101

HOI0 JTOTUYHOIO 10 IBOX MHAHUX KiJ).

IlobynyiiTe TPUKYTHUK:

1) 3a CTOPOHOIO, MIPOTUIACKHUM iif KyTOM i pagiycoM BIHCAHOTO
KoJa;

2) 3a CTOPOHOI0, IPOTUJIEXKHUM iii KYTOM i Memiamoio, MpoBeIeHOI0
IO APYroi CTOPOHM.

roTYEMOCS A0 BUBYEHHSA HOBOI TEMU I

Ilepumerp TpurytHuka ABC popiBHioe 30 cm. Touka JOTHKY
BIIMCAHOTO KoJia OO0 cTOpoHU AB minuTh ii y BigHOImeHHi 3 : 2,
paxyioun Bij BepInuHU A, a TOUKA JOTUKY a0 cropouu BC Bin-
nmaneHa Bin BepruHau C Ha 5 cM. S3HAUAITH CTOPOHU TPUKYTHHUKA.

Io Kosa, Biucanoro B TpukyTHUK ABC,

mpoBeneHO Tpu potuuHi (puc. 102). ITe- B
pUMeTpU TPUKYTHUKIB, AKi IIi foTUUYHI
BiITMHAIOTH BiJ MaHOTO TPUKYTHHUKA,
JnopiBHOOTE P, P, i P,. 3HaiiniTe me-

pumetp TpukyTHUKa ABC.

YceTaHOBITH BUA TPUKYTHUKA, § AKOTO A T 7 C
IIEHTD OIMCAHOTI'0 KOJIa HAJIEXKUTHh Me-
miami. Puc. 102

IToHoBiTH Yy maM’ATi 3MicT myHKTY 22 Ha c. 192.

CI'IOCTEPIFAuI7ITE, PVICYI7ITE,V
KOHCTPYIOUTE, ®AHTA3YUTE

Kaituaku kBaapara poamipom 100 x 100 KiiTuHOK po3dapboBaHO
B IIIaX0BOMY IOpPAAKY. KBagpaT pospisanu Ha KBaapaTH, CTOPOHU
AKUX MICTATH HeIIapHY KiJbKiCTh KJIITHHOK, i B KOXKHOMY TaKOMY
KBaJparTi MO3HAUYUIN ITeHTPANTbHY KIITUHKY. [[oBeaiTh, 110 6iaux
i YOpHUX KJIITHHOK II0O3HAUEHO IIOPiBHY.
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L.‘E MEPLUA 3AJAYA MEPLLIOT I
<~ BCEYKPAIHCbKOI ONIMMIAAN
IOHUX MATEMATUKIB

CmoogxiBaemocs, 1o 3agava 316 Bam crnomobasiacsa i Bu Biguynum pa-
IicTs ycmixy, po3B’ssasinu ii. I]a samgauva BapTa yBaru ime it Tomy, Io
B 1961 p. came ii yMOBOIO IMOUMHABCA TEKCT meprinoi BceyKpaiHcbKOL
oJimMIiagy IOHMX MaTeMaTHKiB.

Vzaramni, maremaTuuHi ogimMmoiazum B YKpaiHi MaioTh JaBHIO TpPagu-
mifo. Ilepmra michbka osiMITiaza IoHMX MaTeMaTHUKiB BigOysacs B 1935 p.
B KueBi. 3 Toro wacy munysio moHan 80 pokis, i 3a 11i poku marema-
TUYHI oJiMmiagy cTanu qjid 6araThb0X TAJAHOBUTHUX ITKOJAPIB MepIIuM
KPOKOM Ha IIJISXY OO0 HayKoBoi TBopuocTi. ChoromHi Taki imMmeHa, SK
O. B. Iloropenos, C. I'. Kpeiia, M. O. Kpacnocenscbkuii, B. I'. [Ipiu-
desba, BiToMi BChOMYy HAYKOBOMY CBiTOBi. ¥Yci BOHM B pisHi poku OyJiu
IepeMOKIIIMY MaTeMaTUYHUX oJiMIrian B YKpaiHi.

XoueMo i3 3aJOBOJIEHHAM B3a3HAYUTHU, IO M 3apas MaTeMaTUYHi
osimMmiazy B YKpaiHi nyske nonyasapHi. [ecATKY TUCAY MIKOJIAPiB HAIIOT
KpaiHu Ha pisHUX eTanax 6epyTh y4acTh y IIbOMY MaTeMaTHYHOMY 3Ma-
ragHi. [To opranisarii Ta mpoBeleHHSA OJiMIiak 3aIyUaoTh HAWKPAIIIIX
YUeHUX, MeTOAUCTIB, yuuTeaiB. Came 3aBASIKU IXHBOMY €HTY3iasmMy Ta
npodecionaniamy KoMaHIa YKpaiHU TiJHO MpeJcTaB/sA€ HAIly KpaiHny
Ha Mi’KHApPOJHUX MaTeMaTUUHUX OJIiMIiazax.

Pagumo it Bam, 11001 BOCBMUKJIACHUKY, OpaT y4acTb y MaTeMaTHu-
HuX osiMmmiagax. Huykue Mu HaBOAMMO TeKcT mepiroi BeceyKpaiHcbKOL
oJimMmiazmy 0OHHX MaTeMaTUKiB. BumpoOyiiTe cBoi cuim.

1. V¥V npamoxyTtHOMy TpuKyTHUKY ABC Ha Kateti AC gK Ha miamerpi
mo0ya0BaHO KOJO, 1110 ImepeTruHae rimorenysy AB y Touri E. Yepes
Touky E TpoBemeHO NOTHUUYHY OO0 KoJa, AKa mepetmHae Karer CB
y Touri D. loBenits, m1o TpukKyTHUK BDE piBHOOEIpEHMI.

2. ¥V mioiuHi po3MileHo n 3y6uacTuX KOJIiC Tak, IO HepIie 34Yellie-
He 3 IPyruM, Apyre — i3 TperiMm i T. 1., a OCTaHHE — 3 HEPIIUM.
YV AKUX BUMAAKaX MOMKYTH PyXaTHUCs KoJjieca Takoi cucremMu?

3. O6umcaiTh KyTH piBHOOEAPEHOI0 TPUKYTHUKA, ¥ IKOMY II€HTPH BIIH-
CaHoT0 ¥ OIMMCAHOTO KiJI CMMEeTPUYHI BiTHOCHO IIPAMOI, 110 MiCTUTH

OCHOBY TPUKYTHHKA.

> n n
——+— TaKOMX
120 24 30

4. JloBemiTs, IO IPW KOYKHOMY I[iJIOMY 7 BUpas

HaOyBa€ IiJINX 3HAUEHb.

5. IlobymyiiTe TPUKYTHUK 3a JBOMA JAHUMU TOUYKAMMU, II10 € OCHOBAMU
BUCOT, ONYIIEHNX Ha ABi CTOPOHU IIHOTO TPUKYTHUKA, Ta IIPAMOIO,
Ha AKill pO3MiIlleHO HOTO TPETI0 CTOPOHY.
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10. OnuncaHe Ta BrucaHe Kosna HOTUPUKYTHUKA

Oszunauenns.Kojgo HA3UBAKOTh O CAHNM HABKOJIO YOTHPU-
KYTHN KA, AKII0 BOHO MIPOXOINTH Uepes yci HOro BepUINHH.

Ha pucynky 103 300pakeHO KO0JIO, OmHcaHe HaBKOJO YOTUPU-
KytTHukKa ABCD. ¥V 1boMy pasi TaKoyK TOBOPSATH, IO UYOTUPUKYTHUK
BIMCAHUN ¥ KOJIO.

Teopema 10.1. Axuy0 vomuUpPpUKYymMHUK € 6NUCAHUM Y KOO, MO
cyma 1Lozo npomunexcHux kymié dopienioe 180°.

Hoeedennsa. © Hexall yorupukyTHUK ABCD BOucaHo B KOJIO
(puc. 103). Hosememo, 1mo LA + Z/C =180°1 /B + /D = 180°.

Ockinbku Kyt A i C € Boucauumu, 1o LA = % UBCD i ZC = % W DAB.

Maemo: UBCD + UDAB = 360°. Toni ZA + ZC = 180°.
Amnajoriuno MoKHA mmokasaTtu, 10 £B + /D = 180°. A

Bu 3HaeTe, 110 HaBKOJIO OYIb-AKOTO0 TPUKYTHUKA MOYKHA OMMCATH
KoJo. IIpore He OyIb-AKUNA UYOTUPUKYTHUK Ma€ TaKy BJIACTUBICTH.
Hampukiam, HeMOKJINBO OMKUCATA KOJO HABKOJIO IIapaJjejorpama, Bij-
MiHHOTO BiJf IPAMOKYTHHKA. Po3misHaBaTy YOTUPUKYTHUKMN, HABKOJIO
AKUX MOKHA OIMMCATU KOJIO, JAa€ 3MOT'Yy Taka TeopeMa.

Teopema 10.2 (o6eprerna mo teopemu 10.1).Axuwo 6 womu-
PUKYMHUKY cyma npomunexcnux kymié dopientoe 180°, mo nasrono
Hb020 MOM}CHA ONUCAmMu KO10.

Hoeedenna. ® PosragaHeMo YOoTUPUKYTHUK ABCD, y axomy
/A + /C = 180°. MoBememo, 1110 HABKOJIO HHOTO MOXKHA OMMUCATH KOJIO.

IIpunycTumo, 1110 HaBKOJIO I[HOTO YOTUPUKYTHUKA He MOKHA OIuca-
TH Koy10. OTUIIIEMO KOJIO HABKOJIO TPUKYTHUKA ABD. 3a IpUNyIIeHHAM
Touka C He HaAJIEKUTh IIbOMY KOJIy. TOMYy MOYKJIMBI IBa BUIAAKU.

Bunmagox 1. Touka C ieXuUTh m03a OMUCAHUM KOJIOM TPUKYTHIH-
kKa ABD (puc. 104).

Hexaii croporna BC mneperurae kojo B Touni C,. YoTUPUKYTHUK
ABC,D Bnucarno B kojno. Toxai 3a Teopemoro 10.1 orpumyemo, IIfo

B B

D D
Puc. 103 Puc. 104
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ZA+ 2ZBC,D =180°. Ane 3a ymoBoto LA + /C = 180°. 3sigcu £BC,D =
= /ZC. IIpore 114 piBHiCTH BUKOHYBaTHCS HEe MOKe, OCKiJIbKU 3a BJjac-
THUBICTIO 30BHIIHBOIO KyTa TpukyTHuka /BCD = ZC + ZCDC,.

Om:xe, Touka C He MOJKe JIeXKATH 11034 KOJIOM, OINMCAHUM HaBKOJIO
TpukyTHuUKa ABD.

Bunmagox 2. Touka C 1eXuUTh ycepequHi OIMCAHOTO KOJIa TPU-
rytHuka ABD (puc. 105). Mipkyooun aHaJIOTiuHO, MOKHA IIOKA3aTH,
mro Touka C He MOXKe JIe;KaTH BCepPearHi posrasaayBaHoro koJja. Ilepe-
KOHalTecs B IIbOMY CAMOCTIiITHO.

TakuM YMHOM, IPUNYCTUBIIK, [0 TouKa C He HAJIEKUTH KOJIY,
OIIMCAHOMY HABKOJIO TPUKYTHUKA ABD, MU OTpUMAaJIU CyIIePeUYHiCTh. A

Puc. 105 Puc. 106 Puc. 107

Teopemy 10.2 MoKHaA PO3TJIALATH AK 03HAKY HAJIEKHOCTI YOTUPHOX
TOUYOK OJZHOMY KOJIY.

SKIIO YOTUPUKYTHUK BIMCAHO B KOJIO, TO iCHYy€e TOUKAa, PiBHOBij-
majieHa Bim ycix ftoro BepiiuH (IleHTp ommcaHoro Koja). II[o6 suaiiTu
I[}0 TOUKY, JOCTATHHO SHAUTHU TOUKY IIEPETUHY CEPeAUHHUX IIePIeHIU-
KYJSpiB ABOX CYCiAHIX CTOPiH YOTHPUKYTHUKA.

O3umauenna. Kojo Ha3UBaKwTh BIINCAHUM y YOTUPUKYTHHK,
SIKIIO0 BOHO JTOTUKAETHCS A0 BCiX HOTO CTOPiH.

Ha pucynaky 106 306paskeHo K0JIO, BIKCaHe B YOTUPUKYTHUK ABCD.
Y npoMy pasi TaKOYK FOBOPATH, 1[0 YOTUPUKYTHUK OIMMCAHUNA HABKOJIO
KoJa.

Teopema 10.3. Akwo womMupukymHuK € ONUCaAHUM HAEKONLO
KOonLa, Mo cymu 1020 NPOMULEHHUX CMOPIH Pi6Hi.

Josedennsa. © Hexait yorupukyTank ABCD ommcaHO HAaBKOJIO
koua (puc. 107). Hosememo, o AB + CD = BC + AD.

Touku M, N, P, K — TOUKU OOTUKY KOJIA IO CTOPiH YOTUPUKYTHUKA.

OCKiJnbKM BiIpidKM MOTHMYHMX, IIPOBENEHUX OO KOJa uepe3 OIHY
TOuKy, piBHi, T0 AK = AM, BM = BN, CN = CP, DP = DK. Hexaii
AK =a, BM =b, CN =c¢, DP =d.



A\ 10. OnuncaHe Ta BNM1caHe Kofa YoTUPUKYTHMIKA 65

Togi AB+CD=a+b+c+d,
BC+AD= b+c+a+d.
Oraxe, AB + CD = BC + AD. A

Bu 3maere, 1m0 B OyAb-AKUN TPUKYTHUK MOKHa BIHCATH KOJO.
IIpore He OyAb-IKUI YOTUPUKYTHUK MAa€e Ii0 BiaacTuBicth. Hanpukian,
HEeMOJKJIMBO BIIMCATH KOJIO B IPIMOKYTHUK, BIIMiHHUU Big KBajapara.
PoanisHaBaTu YOTUPUKYTHUKH, ¥ AKi MOKHA BIIUCATU KOJIO, JAE 3MOTY
TakKa Teopema.

Teopema 10.4. Axu,0 6 onykaomy HYOMUPUKYMHUKY CYMU NPO-
MUNEHHUX CMOPIH Pi6Hi, MO 6 Hb020 MONHCHA énUCAMU KOJLO.
Hosedennsa. ® PosrisareMo onyKauil votupukyTHuk ABCD, y axo-
My AB + CD = BC + AD. JloBenemo, 1110 B HHOT'O MOKHAa BIIUCATU KOJO.
Hexaii GicekTpucu KyTiB A i B meperuHa-
orbed B Toutri O (puc. 108). Toxi Touxka O piBHO-

B ¢ ¢
Bigmasena Big cropin AB, BC i AD. Ot:xe, icuye 4 ‘
K0J10 i3 meHTpOoM y TouIli O, AKe HJOTUKAETHCA IO }
TPHOX ITUX CTOPiH. A [\ J
D, D

IIpunyctumo, 1110 11e KOJ0 He JOTUKAETHCS 10
croporu CD. Toxi MoKIMBi 1Ba BUIIAIKN.

Bunmagoxk 1. Croporna CD He Mae CHIIbHUX Puc. 108
TOYOK 3 IIOOYJOBAHUM KOJIOM.

IIposememo potuuny C,D, napaneabHo cropori CD (puc. 108). Yo-
TupuKyTHUK ABC,D, onncano HaBKoJO Koja. Toxi sa Teopemoro 10.3
OTPUMYEMO, IO

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

IIpore 3a ymoBOIO

AB + CD = BC + AD. (2)

Bigrimemo Big piBaocTi (2) piBHicTE (1):

CD-C,D,=BC - BC, +AD - AD,.

3sigcu maemo: CD — C,D,=C,C+ D D; CD=C,C+ DD+ C,D,.

IIa piBHiCTH CcyIlepeuymuTh TBEPAMKEHHIO, NOBEIEHOMY B KJIIOUOBIli
sagaui m. 1.

Or:xe, croporHa CD moBUHHA MATH CHLILHI TOUKM 3 PO3TJIALYBAHUM
KOJIOM.

Bunmagox 2. Cropona CD Mae aBi cmifibHI TOUKM 3 TOOYIOBAaHUM
KOJIOM.

Mipkyrouu aHaJIOTiuHO, MOKHA ITOKa3aTH, 1110 cTopoHa CD He MOXKe
MAaTH ABi CIiJIbHI TOUKM 3 TOOYy0BAHUM KOJIOM. IlepekoHaiTecsa B IbO-
My CaMOCTilfHO.

TakuM YMHOM, IPUITYCTUBIIH, 110 TOOYZ0BaHEe KOJIO HE JOTUKAETHCA
o croporu CD, MU OTPUMAJIN CYIIEPEUHICTh. A
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SIKIII0 YOTMPUKYTHUK ONMCAHO HABKOJIO KOJIa, TO iCHy€ TOYKa, PiB-
HOBiAmasgeHa Bif ycix #ioro cTopin (eHTp BIucaHoro kKoJia). 11106 3Haii-
TH II}0 TOUKY, JOCTATHHO 3HAUTHU TOUKY HepPeTUHY O0iCeKTPUC ABOX CY-
CiIHIX KyTiB IIbOTO YOTUPUKYTHUKA.

O-tr 3amaua (0BHAKa HAJNEMKHOCTI
YOTUPHOX TOUOK OZHOMY KoJay). Touku A,
M, N, B raxki, mo LZAMB = ZANB, upudomy
Touku M i N nexaTh B OAHil IiBIJIOMMHI Bij-
HocHO mpamoi AB. loBexniTk, 1o Touku A, M,
N, B nexxaTh Ha OJHOMY KOJI.

Posé’szannsa. Hexait /AMB=/ANB = q..
HaBkoJsio TpukyTHuka AMB omumieMo KoOJO
(puc. 109). Hexa#ti C — poBimbHaA TOYKa
KoJla, sKa He HaJdeXKurtb nysi AMB. Toai do-

Puc. 109 TupuKyTHUK ACBM BuOucaHo B KoJio. 3Bigcu

ZC =180°- a.. Maemo: ZC + /N = 180°. Or:xe,

3a Teopemoio 10.2 HaBKOJO YOTUPUKYTHUKA ACBN MOXHA OMUCATH
K00. OCKiJIbKM HAaBKOJO TPUKYTHHUKA ABC MOKHA ONHCATH TiIbKU
oIHE KOJIO, TO IIbOMY KOJIy HaJe:KaTh AK Touka M, Tak i Touxa N. @

'f) 1. flke KONO Ha3MBaIOTb OMMCAHMM HABKOMIO YOTVPUKYTHMKA?

@ Y AKOMY BMNaAKy roBOPSTb, LLO YOTUPUKYTHIK BRINCAHNI Y KOMO?
Ky BNacTMBICTb MatOTh KyTW YOTUPUKYTHMKA, BMUMCAHOMO B KOMO?
3a AKOoi yMOBW HaBKOMO YOTUPUKYTHVKA MO>XHa OMNMCaTK KOno?
flke KOMO Ha3MBaIOTb BMVNCAHUM Y HOTUPUKYTHUK?

Y AKOMy BUNAAKY rOBOPSATh, WO YOTUPUKYTHUK ONMCAHMIA HABKOSIO
kona?

7. §Iky BNACTMBICTb MaloTb CTOPOHM HYOTUPWKYTHUKA, OMMCAHOIO Ha-
BKOJ10 Kona?

8. 3a KOI YMOBW B HOTUPUKYTHIMK MO>KHA BAMCATL KOMO?

ou kA wWN

J=\\, MIPAKTUYHI 3SABJAHHS I

326.° HakpecsiTh IpAMOKYTHUK 3i cTropoHamMu 2 c¢m i 3 cm. Omumrits
HaABKOJIO HHOTO KOJIO.

327.° HakpecaiTe noBiibHY PiBHOOIUHY Tpameriito. OmuIriTs HaBKOJIO
Hel KoJo.
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HaxpecaiTs piBHOOIUHY Tpamerlito 3 0iJbIIIOI0 OCHOBOIO 6 cM,
6iunor0 cTOpoHOIO 4 cM i kyToM 60°. BunumriTs y Hei KoJIO.
Haxpeciith moBinbHU# KBagpar. Boumits y HbOro K00 ¥ onu-
UIiTh HaBKOJIO HHOTO KOJIO.

BMPAB/ HT

Yu MOKHA OIIMCATH KOJO HABKOJIO YOTUPUKYTHUKA ABCD, AKIITO
vioro kytu A, B, C i D BiinmoBimHO HOPiBHIOIOTH:

1) 90°, 90°, 80°, 100°; 3) 50°, 70°, 130°, 110°?

2) 90°, 80°, 90°, 100°;

Yu MOKHA OIIMCATH KOJO HABKOJIO YOTUPUKYTHUKA ABCD, AKIITO
vioro kytu A, B, C i D BigmoBifHO mpoIOpIiliHi uncaam:

1) 3, 8, 11, 6; 2)4, 5,4, 27

HoBeniTh, 110 MOKHA OIMCATU KOJO HABKOJIO:

1) Oyab-AKOTO IPAMOKYTHHUKA;

2) Oynb-sK0i piBHOOIUHOI Tpamerrii.

fAxa Touka € IMEHTPOM KO0Jia, OIMMMCAHOTO HABKOJIO IPSIMOKYTHUKA?
Yu Mo2KHA OMMCATH KOJIO HABKOJIO poM0ba, AKUl He € KBagpaTom?
YV npamorkytuuxy ABCD Bigomo, 1m0 AB = 12 cm, LCAD = 30°.
3HanIiTh pagiyc KoJia, OIIMCAaHOT'0 HABKOJIO JAaHOTO IIPAMOKYTHHKA.
Yu MOoKHA BIIMCATU KOJIO B YOTUPUKYTHUK ABCD, AKII0 HOTrO
cropouu AB, BC, CD, AD BigmoBigHO MPOIOPIIiiHI UyncaIam:
1)7,8,12, 11; 2) 7,12, 8, 11?

CyMa IBOX MPOTUJIEKHUX CTOPiH UOTUPUKYTHUKA, OIMUCAHOIO
HaABKOJIO KoOJa, AopiBHIOE 18 cm. 3HAUAITh MepuUMETP AAHOTO
YOTHUPUKYTHUKA.

Biuna cropona piBHOOIuHOI Tpamelrii gopiBHoE 7 cMm. Homy mopis-
HIOE IIepUMEeTP JAaHOI Tparerii, AKINo B Hel MOXKHA BIIMCATH KOJIO?
VY worupuryraury CDEF, y aKkuii MoKHa BIucaTu Kojo, CD =
=6 cm, DE = 8 cm, EF = 12 cm. 3Haugite cropouy CF.
HoBenits, mo B O6yAb-AKWI pomM0 MOXKHA BIMCATH KOJO. SIka
TOUKA € I[EHTPOM KO0Jia, BIIMCAHOTO B PoMG6?

Yu MoKHA BIHCATUA KOJIO B IIapaJjejorpam, siKuii He € pomMoom?
Ilig axuM KyTOoM BHUJHO OiUHY CTOPOHY Tparerii i3 meHTpa BIIU-
caHOro KoJa?

OpuH i3 KyTiB pomba mopiBHIOE 60°, a 6inbIta giaroHaab — 24 cM.
3HaiIiTh pagiyc KoJa, BIMCAHOTO B JAaHUUA poMO.

HoBeniTh, 110 KOJAW B MPAMOKYTHMK MOMKHA BIIMCATH KOJIO, TO
et IPAMOKYTHHUK € KBaJpaToM.
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IoBemiTh, 1110 KOJY HABKOJIO poMba MOKHA OIMUCATH KOJIO, TO Ieil
poMO € KBaapaToM.

Cropona AD uotupukyTauka ABCD e giameTpoM KoJia, OIIHCAHO-
ro HaBKO0JIO HbOT0o, ZABC = 108°, ZBCD = 132°. 3HaliTh KyTU
BAD, ADC, CAD, BDA.
3HaUAiTh KyTu YoTupukyTHuKa M NK P, BIIICAaHOTO B KOJIO, SIKIIIO
LZMKP = 58°, /MPN = 34°, /ZKMP = 16°.

PiBHOOiuHY Tpamerliio BIMCAaHO B KOJIO, IIEHTP SIKOTO HAJEKUTH
onHiit 3 ocHoB. KyT Mimk miaromanamm Tparmeirii, TpOTHUIEKHUI
ii 6iunmiit cTopoHi, mopiBHioe 56°. 3HAWAITL KyTHU Tparmerii.
Bucoru BM i CK roctpokyTtHOro TpuKyTHUKA ABC mepeTuHa-
oTheda B Tourii H. HoBexmiTh, mo Touku A, K, H i M jexxarb Ha
OJHOMY KOJIi.

Y npsaMOKYTHY Tpallellilo BIMCAHO K0J0. Touka JOTUKY IiJIUTH
OinbIry OiUHY CTOPOHY Ha BiApisKum 3aBHOBKEKH 8 cMm i 50 cwm.
3HalgiTL IIepuMeTp AaHOI Tparerii, AKIIO paaiyc BIMCAHOTO
KoJia mopiBHIoE 20 cMm.

VY npAMOKYyTHY Tpareriro BOUcaHo Kojo. TouKa JOTUKY AiJIUTh
6inbiy GiuHY CTOPOHY Ha Binpiskm 3aBHOBXKKH 3 cM i 12 cwm.
3HalIiTh pajiyc BIIMCAHOTO KOJIA, SKIIO IIePUMETP Tpamellii mo-
piBHIOE 54 cM.

IleHTp KoOJIa, OTIMCAHOTO HABKOJIO TpAIlellii, HaJeXUTh OiIbIIrii
OCHOBI, a 6iuHA CTOPOHA MOPiBHIOE MEHIIill OCHOBi. S3HAWAITh KyTHU
Tpamerrii.

Hiaronass Tpamnerii, Bumcanoi B KoJio, fopiBHioe d. Biuny cTopo-
HY BUIHO i3 IeHTpa oImrcaHoro koJa mig kyrom 120°. 3HaiigiTs
CepenHIo JiHit0 Tparmerrii.

BiuHi cTopoHU Ta MeHIITa OCHOBA PiBHOOIUHOI Tparellii JopiBHIO-
10Tb 6 cM, a oguH 3 Ii KyTiB gopiBHIOE 60°. 3HaliAiTE pagiyc KoJa,
ONMCAHOT'0 HABKOJIO JAHOI Tpamerii.

3 moBinbHOI Touku M KaTeta AC MIpAMOKYTHOrO TpUKyTHUKAa ABC
omyireHo nepneHguKyaap MK ma rinorenysy AB. HoBexmiTs, 1110

/ZMKC = ZMBC.

3 moBinbHOI TouKu O, siKa HAJEKUTb IOCTPOMY KYTy A, aje He
HAJIeXKUTH HOT0 CTOPOHAaM, OImyIlneHo meprueHaukyaapu OB i OC
Ha toro cropouu. losexits, mo LOAB = ZOCB.

BicekTpucu BK i CM tpurkyTHuka ABC epeTUHAIOTHCSI B TOU-
ui O, LA = 60°. 3uaiigite Kyt CMK.

Bicextpucu MA i KB tpurkytHuka M NK 1mepeTUHAIOTHCA B TOU-
i O, Touku A, N, Bi O nexarb Ha OGHOMY KOJIi. 3HAHAITh KyT N.
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ITosa mpaMoKkyTHUM TPpUKYTHUKOM ABC Ha #10T0 C
rinorenysi AB mno6GymoBano kBazpat ABFD. A
Hosexnite, mo LACO = ZOCB, ne O — TouKa
IepeTuHy AiaroHajiell KBajapara.

Bepminau A i B tpurkyrtHuka ABC i3 npaMum
KyToM C KOB3AlOTh II0 CTOPOHAX IIPSAMOTO KyTa
3 BepmuHoo P (puc. 110). oBexiThb, 110 TOU-
ka C mpu IIbOMYy IIepeMiIlyeThcsA 1Mo BimpisKy.
3 moBinbHOI ToOuKU M, AKa HAJEKUTh KYTY 3 BEepPIIUHOIO A, aje
He HaJIeKUTh 1I0r0 CTOpOHAM, IIPOBeJleHO IepneHAuKyaapu M P
i M@ mo cropiu xkyTra. I3 Touku A mpoBefeHO IepIeHaAnKyIap AK
o Bimpiska PQ. IoBenits, mo L PAK = /MAQ.

¥ rocrpoxyrHOMy TpukyTHuUKYy ABC Binpisku CC, i AA, — Bu-
coru. JloBexiTh, 110 cepelMHHNI NepleHAUKYJIAp Bigpiska C A,
MIPOXOAUTH Uepes cepeauny cropouu AC.

Ha 6iunux cTopoHax Tpamerii, y Ky MOKHA BOHCATU KOJO, K
Ha miaMeTrpax moOy/a0oBaHO ABa Koja. JloBemiTh, 1110 IIi Kojila MaloTh
ONHY CHLIBHY TOUKY.

P B

Puc. 110

BMPABW AJ11 MOBTOPEHHS I

Yepes cepenuny piaronaini AC napanenorpama ABCD npoBeneHO
npamy, aka mepetruHae cropouu BC i AD. I1a nmpama mepeTuHae
npami AB i CD y Toukax M i K BigmoBigHo. Busnaute Buj uo-
TupukyTauka AMCK.

YV tpurkytauky ABC Binpisok AD — OicexkTpuca. Yepes Toury D
IPOBEJIeHO IPAMY, sKa IapajejbHa cTopoHi AC i mepeTmHae
cropory AB y Touni E. Uepes Touky E mpoBemeHO MPAMY, AKa
napajsenbHa ctopoHi BC i mepetunae cropouy AC y touti F. ITo-
BemdiTs, 1m0 AE = CF.

Bucora BM pomba ABCD, omylileHa 3 BEPIIMHU TYIIOTO KyTa Ha
cropouny AD, neperunae piaronans AC y Touni K, Z/BKC = 64°.
3uangite Kyt ABC.

CMOCTEPIFTAUTE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YWUTE

Yu MoikHA KBaApaT pospisaTy Ha TUCAYOKYTHHUK i 199 m’aru-
KYTHUKIB?
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3ABJAHHS Ne 1 «TMEPEBIPTE CEGE» B TECTOBI dOPMI

. flkuM i3 HaBemeHHUX CIOCOOIB MOXKHA IIO3HA- N
YNTU YOTUPUKYTHUK, 300paKeHUIl HA PUCYH-
Ky 1117
A) MPQN; By NPMQ; M P
B) QM NP; ') QNPM. 5

. SKi KyTu MOKe MaTH YOTUPUKYTHUK?

A)Yorupu Tynux KyTu; Puc. 111
B) yoTupu roctpux KyTu;

B) nBa Tynux i nBa MpPAMUX KyTU;

T') 1Ba mpAMUX KyTU, OOUH TOCTPUU KYT i OOWH TYynU# KyT.

. Y YOTUPUKYTHUKY KOKHA CTOPOHA MOPiBHIOE ONHIiN i Ti#l camiit fioro
miaronamai. YoMy HOPiBHIOIOTHL KYTH YOTUPUKYTHUKA?

A) 60°, 60°, 120°, 120°;

B) 60°, 120°, 90°, 90°;

B) 90°, 90°, 90°, 90°;

T') 150°, 30°, 150°, 30°.

. BicexTpuca Kyra mapaJjejorpamMa HiJIUTh HOTO CTOPOHY HAaBIIiJ.
Yomy AOpPiBHIOIOTH CTOPOHU ITapaJjiejiorpamMa, AKIIO HOTo IepuMeTp
mopiBaioe 30 cm?

A) 5 cMm, 10 cwm; B) 7 cm, 8 cm;

B) 6 cm, 4 cMm; T') 3 cm, 12 cm.

. HoTUPUKYTHUK € ITapaJjieJIorpaMoM, AKIIO0:

A) y HBOTO € IBi mapu PiBHUX CTOPiH;

B) y uboro € nBi mapu piBHUX KYTiB;

B) xoxHaA miaromHasb OiauTh HOTO Ha JBa PiBHUX TPUKYTHUKU;
T') y HbOTO TPU CTOPOHU PiBHi.

. fIke 3 JaHUX TBEPI)KEHb HElIPaBUJIbHE?

A)YoTUpUKYTHUK, AKUH OJHOUACHO € i poMOOM, i IPAMOKYTHHU-
KOM, — KBaJpar;

B) mapanesorpam, y AKoro giaroHasi piBHi i nepueHIUKYIAPHI, —
KBajpar;

B) mapanesorpam, y AKOro Bci KyTu mpsami ¥ miaromasi piBui, —
KBajpar;

T') pom0, y AKoro miaromaJsi piBHi, — KBajgpar.
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7. Y rpurkytauky ABC Touxku M i N Hajme:XaTb BiAmoBigHo croponam AB

i BC. Bigpizsoxk MN € cepeqHbOIO JIiHi€l0, SIKIIO:
A) MN || AC;

B) MN = %AC;

B) MN = éAC, /BNM = /BAC;

T) MN = éAC, /BNM = /BCA.

8. Ky 3 maHuWX BJIACTUBOCTElN He MOXKe MAaTU Tparelid?
A) Ilporune:xHi KyTu piBHi;
B) miaromaui piBHI Ta mepIeHAUKYIAPHI;
B) onuu i3 KyTiB mpu 6inbIniii ocHOBi OinbIuUii 3a OAWH i3 KYTiB
IpU MeHIIi# OCHOBI;
T') cepenusa siHia Tpamerii qopiBHIOEe i BUCOTI.

9. Bmmcani KyTu ogHOTO KoJia PiBHi, SKII[O BOHM:

A) ciupaloTbCcs Ha OTHY XOPAY;
B) maroTh cuisbHY BepIINHY;
B) cnupaioTbca Ha OTHY IYTY;
T') maroTh cOiJIbHY CTOPOHY.

10. HaBxkoso vortupukytauka CDEF omnucano koso, ZCDF = 80°,
ZDEC = 30°. Yomy mopiBuioe Kyt DCF?
A) 50°; B) 70°%;
B) 110°; T) 90°.

FONOBHE B MAPATPAD®I 1

Cyma KyTiB YOTUPUKYTHUKA
Cyma KyTiB YOTHPUKYTHUKA HopiBHIOE 360°.
Ilapanesorpam
ITapasesrorpaMoM Ha3WBalOTh YOTUPUKYTHUK, ¥ AKOTO KOXKHI mBi
MPOTUJIEKHI CTOPOHU TapaJsielbHi.
BrmactuBocTi mapaJgesorpama
o [IpoTune:xkHi cTOpoHU IapaJiejorpaMa piBHi.
o [IpoTmie:xHi KyTu mapaJjejiorpamMa piBHi.
e JliaronaJii mapaJjiejiorpaMa TOYKOIO IIEPETUHY NiJIATHCA HAaBIIiJ.
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Bucora mapagemorpama
BucoToio mapasesorpamMa HasWUBaOTh IEPIEHAUKYJIAD, ONYIIEeHUI
3 OyIb-AKOI TOYKM MIPAMOi, IKA MIiCTUTL CTOPOHY mapaJiejiorpama,
HA OPAMY, 10 MiCTUTH HPOTHUJIEKHY CTOPOHY.
O3Haku mapaJjesorpaMma
e fAKIIO B YOTUPUKYTHUKY KOKHi IBi MPOTHJIEKHI CTOPOHU piBHI,
TO Il YOTUPUKYTHUK — ITapaJiesiorpaM.
e JKIIO B YOTMPUKYTHUKY ABi IPOTUJIEKHI CTOPOHM PiBHI Ta ma-
pajeibHi, TO el YOTUPUKYTHUK — IlapaJjiesiorpaM.
e S{KIIO B YOTUPUKYTHUKY AiaroHaJi TOUKOIO IIEPETUHY MiJATHCA
HaBILJ, TO el YOTUPUKYTHUK — IMapaJjejorpam.
IIpssMoKyTHUK
IIpAMOKYTHMKOM Has3WBAaIOTH IapajiejiorpaM, y AKOTO BCi KyTH
apami.
Oco06yimBa BJIACTHUBICTh MPAMOKYTHHUKA
Hiaronasi mpAMOKYTHHKA PiBHi.

O3HaKM MPIMOKYTHUKA
e Ko oguH i3 KyTiB mapaJseaorpamMma IpaMUi, TO Iel mapaJiesiao-
rpaM — MIPAMOKYTHUK.
o fkmro miaronaJii mapaJjiesiorpaMa piBHi, TO Iell mapaJejgorpamMm —
MPSIMOKYTHUK.
Pomo

Pomb6om HasmBaoTh mapajesorpam, y AKOTO BCi CTOPOHU piBHi.

Oco6simBa BiIacTUBiCTH poMOa

Hiaronasi pomba rmepneHAMKYJIAPHI Ta € 6icekTprucaMu foro KyTiB.

Osuaku pomba
e fdxmro miaronasi mapaJiesorpaMa MepuneHAUKYJIAAPHi, TO el ma-
pasesorpaMm — pomo6.
o fxio miaronanp mapaJjesorpama € 0iCeKTpHcCO0 Horo Kyra, TO
el mapaJiejgorpaMm — pomo.
KBanmpat
KBagpaTrom HaszuBamoTh NIPAMOKYTHUK, Y AKOTO BCi CTOPOHU piBHI.
CepenHsa JiHiA TPUKYTHUKA
CepenHboIo JIiHi€I0 TPUKYTHUKA HA3WBAIOTh BiPiBOK, AKUI CIIO-
JIy4ae cepemrHU ABOX MOT0 CTOPiH.
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BimactuBicTh cepeaHbOl JiHil TPUKYTHUKA
CepenHa JiHiA TPUKYTHUKA, KA CIOJYYaE CePEeIWHU ABOX IHOTO
CTOpiH, ImapaJjieibHA TPETili CTOPOHi Ta mopiBHIOE ii mMoIOBUHI.

Tpaneisa
Tpameriero HasUBaOTh YOTUPUKYTHUK, ¥ AKOTO ABi CTOPOHU IIapa-
JenbHi, a IBi iHIII He mapaJjiesbHi.

Bucora rpamnemii
BucoToio Tpamnerrii Ha3uBaOTh MEPIEHIUKYIAD, ONYIIEHUN 3 OyIb-
AKOI TOUYKM IIPAMOi, KA MiCTHUTh OJHY 3 OCHOB, Ha IPAMY, IO
MiCTUTH JPYTy OCHOBY.

Cepennsa ginia Tpamemii
Cepenuboio JIiHieo Tparmerii Ha3WBaIOTh BiApisok, AKUHA cIoydae
cepeanHu ii 6iYHUX CTOPIH.

BaactuBicTs cepenHboi JiHil Tpamemil
Cepenusa smiHisg Tpamerrii mapajeabHa OCHOBAM i JOPiBHIOE MTOJOBUHI
IXHBOI CyMM.

IMenTpaapHUl KyT KOJIa
ITeHTpalbHUM KYTOM KOJa HA3WBAIOTH KYT 3 BEPIITWHOIO B IEHTPi
KoJia.

BnucaHwuii KyT KoJa
Brrcanum KyToOM KoJia Ha3WBAIOTh KYT, BEPITUHA AKOTO HAJIEKUTH
KOJIy, & CTOPOHU IIEPETUHAIOTH KOJIO.

I'pagycna mipa BnimcaHoOro Kyra KoJjia
I'pagycHa mipa BrcaHOro KyTa JOPiBHIOE IIOJOBUHI IpalycHOI Mipu
Iyru, Ha AKY BiH cIMpaeThCA.

BiactuBocTi BimcaHUX KYTiB
e Bnwucani KyTHu, AKi cnupamTbhca HAa OAHY U Ty camy AyTry, PiBHi.
e Brnucammit KyT, AKUI cIUpPaEThCsa Ha AiamMeTp (IiBK0J0), — Ips-

MUIi.

Koo, onnncane HABKOJIO YOTUPUKYTHUKA
Koo HaswBaOThL OMMCAHUM HABKOJIO YOTUPUKYTHUKA, SIKIITO BOHO
MPOXOAUTH Uepes yci HoTo BEpITUHU.

BiacTuBicTh YOTHPUKYTHHKA, BIMCAHOTO B KOJIO

SKINO YOTUPUKYTHUK € BOMCAHUM y KOJIO, TO CyMa HOTro IIPOTH-
JeXXHUX KYyTiB mopiBHIOE 180°.
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O3Haka YOTHPUKYTHHKA, HABKOJIO AKOTO MOJKHA OIMKCATH KOJO
SKINO B YOTUPUKYTHUKY CyMa MPOTUJIEKHUX KYTiB mopiBHIoE 180°,
TO HABKOJIO HHOT'O MOJKHA OIKCATU KOJIO.

Koo, Biucane B 4OTUPUKYTHUK
KoJio Ha3uMBaIOTh BIMCAHUM Y YOTUPUKYTHUK, AKIIIO BOHO JOTUKA-
€ThCSA A0 BCiX MOTO CTOPiH.

BiacTuBicTh KOJIa, OMMHCAHOTO HABKOJIO YOTUPUKYTHUKA
SKII0 YOTUPUKYTHUK € ONMCAHUM HABKOJIO KOJa, TO CyMHU HOTO
TPOTUJIE}KHUX CTOPiH piBHI.

O3Haka YOTHPMKYTHHUKA, Y KU MOSKHA BIHCATU KOJO

SKII0 B OIMYKJOMY YOTUPUKYTHUKY CYMH IIPOTUJIEKHUX CTOPiH
piBHi, TO B HbOI'O MO’KHAa BIIUCATH KOJIO.



N
NOAIBHICTb TPUKYTHUKIB §% v

OnaHyBaBLUM MaTepian Uboro naparpada, BM Ai3HaeTecs Npo BAacTUBOCTI
BIZPI3KIB, AKi NapanenbHi NpsMi BIATVHAIOTb Ha CTOPOHAaX KyTa.

Bu HaBUMTeCS Cepef TPUKYTHMKIB 3HAXOAMTM Taki, LLIO MaloTb OAHaKOBY pop-
MYy, afie pi3Hi po3Mipw.

O3HaroMuTEeCs 3 BNACTMBICTIO XOPA, AKi NePeTUHAIOTLCS, | BMACTUBICTIO A0-
TWUYHOI | CIYHOI, NPOBEAEHMX [0 KOMa Yepes OAHY TOYKY.

[i3HaeTecs, fKi TPUKYTHUKM Ha3UBatoTb NOAIOHMMM, | HABYMTECS 3aCTOCOBY-
BaTW IXHi BNACTUBOCTI.
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11. Teopema Paneca. TeopemMa Npo NPONOpLinHi Bigpi3kn

Teopema 11.1 (treopema @aneca).Arxuwo napanenvui npami,
AKL nepemunalmMb CMOPOHU Kyma, 6i0munaroms Ha 00HIU 1o0z0
cmoponi pieéni 6i0pi3ku, mo 60HU 6i0muHaOmMb pi6Hi 6i0pi3ku U Ha
0pyziil 1i020 cMOpOoHi.

Hosedenna. © Hexait maemo KyT AOB (puc. 112). Bigomo, 1o
OA, =AA,=AA,=AA =..., AB ||A,B,, AB,| A,B,, A,B,| A,B,, ....
Hosexemo, mo OB, = BB, = B,B;=B;B, =....

IIpunycrumo, mo OB, # B|B,. Hexaii
cepenuHoIo Bifipiska OB, € neaka Touka C,.
Togi Binpisok A,C, — cepenHa miHia Tpu-
kyrHuka A,0B,. 3sigcu AC, || A,B,. Orsxe,
Jepe3 TOUKy A, IpoxogATh ABL mpawi,
napajgenbHi npawmii A,B,, mo cymnepe-
YUTH aKcioMi mapaJsieabHOCTI mpAMux. Mu
OoTpUMaJu cynepeuHicTb. TakuM YMHOM,
OB, =B,B,.

IIpunycrumo, mo B,B, # B,B,. Hexaii
cepefuHoOIO Bifpiska B, B, € neaka Touka C,.

Toni Bigpisok A,C, — cepefHsa JiHiA Tpa-
Puc. 112 menii A A,B,B,. Bsincu A,C,|A4,B, Ta-
KUM YMHOM, Yepe3 TOUKy A, IPOXOAATH ABi IpAMi, IapasnejbHi Ips-
miit A,B;. Mu orpumanu cynepeuricts. OTixe, B, B, = B,B,.
Amnaioriuno gosogumo, mo B,B,=B.B, i 1. 1. A
O3mauenHsa. BigHomeHnHEAM NBOX Biapi3kiB Ha3WBAIOThH Bix-
HOIIEHHS TXHiX JOBKWH, BUPAKEHUX B OMHUX i THX CAMHMX OTUHHI[IX
BHUMIipYy.

Axio, Hanpukaag, AB = 8 cm, CD = 6 ¢cM, To BigHOIIIeHHA Biapis-

.. . 8 AB
AB D 2. 2228 a0 _ =
Ka o Bigpisxa CD mopiBHIOE s 3amnucyoTh c 5 TOOTO c 3

danéc Minetcbkuin
(6n. 625 — 6n. 547 po H. e.)

[aBHborpeubkuii inocod, y4yeHun,
Kyneub i AepxxaBHui gisd. Moxogus
3 Mineta — nopty B Manin Asii Ha
y36epexoki Erericbkoro mopsi.
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Aximo AB _ CD TO TOBOPATH, IO BiAPi3KuU
AIBI ClDl
AB i CD nponopuiiini BigmosigHo Binpiskam A, B,
iCD,.

AnajoriuHo MOKHA TOBOPUTHU IIPO HPOIIOPILiii-
HicTs Oinbmroi kimbkocTi Bigpiskis. Hampukian,
AB CD _ MN
AlBl ClDl MlNl
ku AB, CD, MN mpomnopiiifini BiAmoBigHO Bimpis-
xam A,B,, C,D,, M,N,. Puc. 113

Teopema 11.2 (teopema npo npomnopuiini Bigpiskn). Axuwo
napanenvri npami nepemuHaOmMb CMOPOHU Kyma, mo 6i0pi3Ku, u,0
ymeopunuca Ha 00HIL CMOPOHiI Kyma, nponopyitini 6i0noeidnum
6idpi3kam, w0 ymeopuaucsa Ha 0pyziti cmoponi Kkyma.

AKIITO , TO TOBOPSATH, IO Bimpis-

HoBenmeHHsa IIiei TeopeMu BUXOIUTH 3a PaAaMKU IIKiJIBHOTO KYypCy
reometrpii. Mu HaBeZeMO HOBeNEeHHS A OKPEMOTO BUIALKY.

Hexaii croporu kyra MON mepeTHYTO IapaJelbHUMU IpaMuMu AA,
i BB, (puc. 113). Tosenemo, 110:

1) o2 AB, g 04 _OB; 5 08 _ A8

OA, AB, OA, OB, OB, AB,

HoBememo mepiity 3 HaBeJeHUX piBHocTei (iHIIL IBi ZOBOAATH aHa-
JIOTiYHO).

Hexait gna BiapiskiB OA i AB icHye Takuil BifgpisoK 3aBIOB-
JKKH [, AKUHA YKJIaJa€ThCA I[iJIe YMCJIO PasiB y KOKHOMY 3 Hux. Maemo:
OA = ml, AB = nl, ne m i n — geski HaATypaJbHI yucJa.

Toxi Bigpisku OA i AB MosKHa TIOAIIUTY BiAMOBiAHO Ha m i n piBHUX
BiZIpiBKiB, KOKHUU 3 AKUX JOPiBHIOE [.

Yepes KiHIi oTpuMaHUX BiAPiSKiB mpoBeseMO IpAMi, apajesbHi
npawmiii BB, (puc. 114). 3a Teopemoro Paneca 1i npami ginaTe Bigpisku
OA, i A, B, BifnoBifHO Ha m i n piBHEUX BiApiskiB. Hexail koxHUi i3
nux BiApiskiB mopiBHIOE [. 3Bincu OA, =ml,,

A,B, =nl,.
OA_mli_m OA _mh_m
n

OB _ AB

Maemo: AB nl n’ AB, nl
0OA OA Tox OA AB
—= . Tomi = .
AB AB, OA, AB,
Yomy 'k HaBeJleHi MipKyBaHHSA He MOYKHAa BBa-
JKaTu MOBHUM JOBeleHHAM Teopemu? Piu y Tim,
110 He AJA OyAb-AKMX OABOX BimpiskiB icHye Bif-
PiBOK, ITO BMIITAETHCA B KOKHOMY 3 HUX ITije
Puc. 114 yucyo pasiB. 3oxpema, miad Bimpiskis OA i AB

. 3Bin-

1

cu
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TaKUU BipisoK MoOsKe it He icHyBaTu. [loBemeHHA A
IIbOTO BUIIAAKY BUXOAUTDL 3a MEKi POBTJIAIyBaHOTO
Kypcy. A
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Arxmo pucyHok 113 gomoHuTu npamoio CC,,
napaJiesbHOIO Ipamiit BB, (puc. 115), To, Mipkyioun
AB _ BC
AlBl BICI '

Teopema 11.2 3ayuiaeTbCcsa CIPaBeIJINBOIO, AKIIO
3aMiCTh CTOPiH KyTa B3ATHU ABi OyIb-AKi mpaAMi.

aHAJIOTIYHO, OTPUMAEMO, HAIIPUKJIAL, IO

Puc. 115

Teopema 11.3. ¥Yci mpu medianu mpuxymnuka nepemunaomovcsa
6 00HIU mouyi, aka dintums KoxHYy 3 Hux y éi0Houtenni 2 : 1, paxy-
04U 6i0 6epULUHU MPUKYMHUKA.

Hosedenns. ® Ha pucyury 116 menianm AA, i BB, TpUKyTHU-
ka ABC neperunaioTsea B Tounii M. JloBememo, 1o meniana CC; Takox
IPOXOAUTH uepesd Touky M i BM _ - M _2

MB, MA, MC, 1
IIposenemo B, K |AA,. Ockinbku AB, =B,C, To 3a Teopemoro Pa-

AC 2 . BA 2

eca A K=KC, tooTto ——-=2. Ocrinsrku BA, =AC, TO L_Z,

I y TOOT AK 1 JIBKU ) C, T AK 1
3a TeopeMoIO IIPO IIPOHOPILiiiHi BiApisku BM _ B4, -2
MB, AK 1’

Taxkum 4yuHOM, Mefiana AA,, mepeTuHaoun Mediany BB,, pinuts il
y BimmomenHi 2 : 1, paxyrouu Bif BepimiuHuU B.

Amnanoriuao Mo)KkHa moBecTu (3pobiTh Ile camMOCTiiiHO), M0 Memia-
Ha CC, Takox AinuTs Mepiany BB, y Bigmomenui 2 : 1, paxymoun Bifg
Bepmunau B (puc. 117).

A me osHauae, 110 Bci Tpu MefiaHu TpuKyTHUKa ABC mpOXOATH
yepe3 OJHY TOuKy. Mu fgoBesm, IO Il TOYKa AiINTh Mejiany BB,
y BigmomrenHi 2 : 1. AHayJloriuHO MOKHA TOBECTH, IT0 IS TOUKA MiJIUTH
y BigHomeHHi 2 : 1 Takox menianu AA i CC,. A

B B

1 1

Puc. 116 Puc. 117
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Ha pucynry 118 3o6paskeno TpukyTHuk ABC. B
Touxka D Hamexuthb croponi AC. ¥ mpomy pasi
TOBOPATSH, 110 cTOpoHU AB i BC IpUIsATraroTh Biji-
moBigHoO Mo BimpiskiB AD i DC.
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Teopema 11.4 (BmacTuBicTh OiceKTpuCH A D ¢
TpuryTHuka). Bicekmpuca mpukymunuka 0i-
Aumoe 11020 cCMOPOHY HaA 6i0pi3Ku, nponopyilni Puc. 118

npunezaum 00 HUX CMOPOHAM.

Tosedennsa. © Ha pucynky 119 Bigpisox BD — 6icekTpuca Tpu-
AD DC
kytauka ABC. [loBememo, II0 AE-BC'

Yepes Touky C mpoBeneMo OpAMY, Hapaeabuy npamiit BD. Hexaii
npoBeseHa npsaMma nepetuHae npamy AB y tourni E. Kyrtu 1 i 2 piBni
AK PisHOCTOPOHHI IIpu mapaJjeiabHux npsavMux BD i CE Ta ciumiit BC;
KyTu 3 i 4 piBHI aK BigmoBigui npu nmapasnensHux npavmux BD i CE ta
ciumit AE. Ockinsxku BD — 6GicexkTpuca Tpukytauka ABC, To L4 = /1.
3Bigcu /2 = /3. Toxi tpuxkyruuk CBE piBHOOempeHuii 3 piBHEMH

croponamu BC i BE. 3a TeopeMoI0o IIPO IPOMOPITiiiHi BigpisKku AD _ DC

AB BE’
AD _DC
AB BC’
S3amaua. [loginiTe manuii BiApisok Ha TpuU PiBHUX BiAPiZKH.

Ockinpku BE = BC, To

Poszs’sazannsa. Yepes Kinenb A maHoro Bigpiska AB mpoBeaeMo
npominb AC, AKUil He HaJdeKUTh npamiit AB (puc. 120). ITosmauumo
Ha npomeHi AC noBinbHY Touky A,. IloTim mosHaunmo Touku A, i A,
Tak, mob AA, = A /A, = A,A;. IIpoBesnemo Bifpisok A,B. Yepes Touxkn A,
i A, npoBesiemo npsAMi, mapanenbHi npamiii A;B. BoHu nepeTuHATUMYTH
Binpisoxk AB y roukax B, i B, Bigmosiguo. 3a Teopemoio @ajeca
AB, =BB,=B,B. ®

Puc. 119 Puc. 120
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Copmysionte Teopemy Paneca.

LLlo Ha3mBatoTb BiAHOLLEHHSAM OBOX BiAPI3KiB?

Y sikoMy BMMNaZKy roBopsTh, WO Biapiskm AB i CD nponopuinHi Bia-
piskam A, B, 1 C,D,?

CdhopmynionTe TeopemMy NPO NPOMOPLLIVHI BIAPI3KN.
CdhopmynionTe TeopemMy NPo NEPETUH MefjiaH TPUKYTHKIKA.

6. CdopmynionTe BNACTUBICTb BiCEKTPUCK TPUKYTHIIKA.

‘s

whN =

w

di==\, MPAKTUYHI 3ABJAHHS I

368.° HakpecaiTh noBinbHUM BifpisoK i mogimiTe foro Ha i’ ATh piBHUX
YaCTUH.

369.° HakpecsiTh HOBiIbHUN BiApisoK i momisiTes #ioro Ha ciMm piBHUX
YaCTUH.

370.° Hakpecaith moBinbHuUit Binpisok AB i mobyayiiTe Ha HBOMY TOY-
Ky C Taky, mo AC : CB=2:17.

371.° HakpeciiTh goBijbHUM Bigpisox CD i mobyayiiTe Ha HHOMY TOU-
Ky E taky, mo CE : ED =1 : 5.

W*BHPABM ——

372.° Ha pucynry 121 OA, =AA,=AA,=AA,, AB, |A,B, || A.B; | AB,,
OB, = 3 cm. 3maiiniTs Bigpisku B,B,, OB,, B,B,.

373.° Ha pucyuky 122 AB = BC, EF = 5 cm. 3Haigits Bigpisox ED.

374.° 3uaiiniTh BigHOmIeHHA BiApiskiB AB i CD, AKINO iXHi JOBXKUHUA
BigmoBimHo mopiBHIOIOTH 12 cm i 18 cm. Uu sminuThesa e Bin-
HOIIIeHHS, AKIIO JOBKUHU JAHUX BipisKiB BUpasuTH B AeIMe-
Tpax? y mimimerpax?

Puc. 122
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C
6
B
16
A% D &

Puc. 123 Puc. 124

375.° Uu mpomopiitiai Bigpisku AB i CD sigmosigHo Bigpisxkam EF

376.°

377.°

378.°

379.°

380.°

381.°

382.°

383.°

384.°

385.°

i MK, akio:

1) AB=16 cm, CD =6 c™m, EF = 24 cm, MK =9 cwm;
2)AB=8cm, CD =20 cm, EF = 10 cm, MK = 35 cm?

Cepen BigpiskiB AB, CD, EF, MK, PS BuGepiTh uoTUpH BiApisku
Tak, 11100 ABa 3 HUX OYJIM IIPOIMOPI[iAHNME ABOM iHIIUM Bimgpis-
Kam, akmo AB =3 cm, CD = 16 cm, EF = 18 cm, MK = 36 cm,
PS =6 cwm.

Ha pucynky 123 BD | CE, AB = 16 cm, BC = 6 cm, AD = 8 cwm.
3uaiinite Bigpisox DE.

Ha pucynry 124 A B, || A,B, | A,B,, A,A, =9 cm, A,A, = 15 cwm,
B,B, = 6 cm. 3Haiigits Bigpisok B,B,.

Ha pucynky 125 DE || AC, BE = 10 cwm, Bigpizox BD y nBa pasu
OinmpInuii 3a Bimpisox AD. 3uaiaiTs Bigpisox BC.

IIpama, mapanenpna cropoHi BC tpurytHuka ABC, mepetu-
Hae #oro cropony AB y touni M, a cropony AC — y rToumi K,
AM =9 cm, BM =6 cm, KC = 8 cm. 3uaiigits Bigpisoxk AK.
HoBenmiTh, 1m0 cepenudA JgiHia TpukyTHuKa ABC, mapajenbHa
cropoHi AC, mifuTh HABIIJ Oyab-AKUI BiAPi8OK, AKUI CIIOIyUae
BepmuHy B 3 n0BibHOIO TOUKOI0 cTOpoHU AC.

Bincrams Big TouKu mepeTuHy giaroHaJsiei IPAMOKYTHHKA 0 MOT0
OinMbIIIOl CTOPOHU MOPiBHIOE 7 cM. SHAWIITH MOBKUHY MEHIIIOL
CTOPOHU TIPSIMOKYTHUKA.

Bucora piBHOCTOPOHHBOT'O TPUKYTHUKA HopiBHIOE 12 cMm. Ha akiii
BimcTaHi Bif cTOpiH TPUKYTHHKA PO3TAIllOBaHA TOUKA IMEPETUHY
moro 6icekTpuc? B

Mepniana CD tpurytHuka ABC pmopiBHIOE
9 cm. 3maiigits Bigpiskum CO i OD, ne O —
TOUKAa IMepeTuHy Memiad TpukyTHuka ABC. D E
Binpisox BD € 0iCeKTPUCOI0 TPUKYTHUKA 4 C

ABC, AB =40 cm, AD =30 cm, CD =12 cMm.
3uanniTe cropouny BC. Puc. 125
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386.°

387.°

388.°

389.°

390.°

391.°

392.°

393.°

Bigpisoxk AM — 6Gicexktpuca TpukyTHuka ABC, AB = 48 cwm,
AC = 32 cm, BM = 18 cMm. 3uaiigits cropony BC.

Kiumi Bigpiska, AKuil He IepeTUHAE JaHy IPAMY, BigmajaeHi Bin
miei npamoi Ha 8 cm i 14 cm. 3HalAiTH BifcTaHb BiJ cepenuHU
IBOTO BiApi3Ka A0 AaHOI TPAMOi.

Bigcrausb Big cepeaqunu xopau BC no niamerpa AC mopiBHIOE 3 cM,
ZBAC = 30°. 3uaiigite xopay AB.

Bigpisok BM — Bucora pomba ABCD, npoBeneHa a0 ctopouu AD,
/A = 45°, AM = 8 cm. 3HalfiTh BifcTaHb Biff TOUKU IIEPETUHY
niaroHaseiir pomba mo croponu AD.

Y mpukytuury ABC Bimomo, mo AB = BC, AC = 8 cm, AD — Mme-
niama, BE — Bucota, BE = 12 cm. I3 Touku D onyieHo IIepIIeH-
nurynasap DF ua cropory AC. 3uaiigits Bigpisok DF i kyt ADF.
Cropona AC rtpurytuuka ABC nopiBuioe 24 cm. Cropony AB
OOiINJIN Ha YOTHPH PiBHUX BiApi3KM Ta Uepe3 TOUKM IIOMiTY
IpoBeJiu IPAMi, mapaienbHi cTropori AC. S3HAUAITH BiAPi3KU ITUX
IpAMUX, AKi HaleKaThb TPUKYTHUKY.

OcHoBu Tpamerii mopiBHOIOTHL 16 cm i 28 cm. Opmy 3 GiuHUX
CTOPiH IMOAIMNIN Ha TPU PiBHUX BiAPisKU Ta uepes TOUKU IIOMiTY
MpoBeJaUu OpPAMi, MmapajeabHi ocHOBaM. SHAWMITH BiApiskwm Iux
OpAMUX, AK1 HaJle)KaThb Tparerii.

Cropony DE TpukytHuka DEF momiauiau Ha Tpu PiBHUX BiApisKu
Ta Yepes TOUYKHU IIOAiJy IIPOBeJIu IPAMi, mapajebHi cTopoHi DF.
3HalAiTh BiApisKM IUX NPAMUX, AKi HaleKaTb TPUKYTHU-
Ky DEF, aximo DF = 15 cMm.

O—rr 394." [loBexirs, 0 cepenHs JiHia Tpamernii gignTs i giaronasi

395.°

396.°

397.°

398.°

HaBMiJI.

Cepenusa sinia MK tpanernii ABCD neperunae apiaronainb AC
y Tourti £, ME = 4 cm, EK = 6 cMm. 3Ha#IiTh OCHOBM TpaTelrii.
Hiaronasi Tpamenil nmepeTuHaioTh i cepenHio Jinito MK y Tou-
kax E i F. Hosenite, mo ME = KF.
OcHoBu Tpartmeiliii mopiBHIOIOTE 12 cm
i 22 cm. 3maiigite Bigpisku, Ha aAKi
miaroHaJji Tpameril migATh Ii cepemHIO
JiHi0.

Ha pucynky 126 AE | BF | CM || DK,
AB = 25 cm, BC = 20 cm, CD = 35 c¢m,
EK =48 cm. 3Haiigits Bigpisku EF, FM
i MK. Puc. 126
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399." Yepes Touky D, mosuaueny Ha cTopoHi AC Tpukytuuka ABC, mpo-
BEJIeHO IPAMY, AKa IlapajieJibHa CTOPOHI AB i IepeTuHae CTOPO-
Hy BC y tourni E. 3uaiigits Biapisox BE, akmo AD : DC=5:17,
BC = 36 cm.

400." Touku M i K — cepenunu ctopia AB i AD napanenorpama ABCD
BigmoBigHo. [oBeniTh, 1o Touka mepeTurHy npamux BK i DM
HaJIeXKUTh Aiarouauai AC.

401." oBexniTs, 1110 KOJU ABi MemiaHU TPUKYTHUKA PiBHi, TO Iieit Tpu-
KYTHUK PiBHOOEIDPEHUH.

402." Y mpurytuury ABC (AB = BC) npoBeneno meniany AM i Buco-
ty BH. 3uainits Bucory BH, akmo AM = 45 cm, LCAM = 30°.

403." lamo Bimpisok AB i Touky O, AKa He HAJEeXKUTb NpaAMiii AB.
ITIobyayiiTe TPUKYTHUK, OJS SKOTO Biapisok AB € CTOPOHOIO,
a Touka O — TOUYKOIO MePeTuHy MeIiaH.

404.° Bigpisok BD — 6icektpuca TpukytHuka ABC, AB = 28 cwm,
BC = 20 cm, AC = 36 cm. 3uaiigites Bigpisku AD i CD.

405." ¥V tpurytauk ABC Buucano pom6 CDEF Ttak, mo Kyt C y HuUX
cuinbHUM, a Bepiuuu D, E i F pomba HaJlexKaTh BiIIIOBiAHO CTOPO-
HaMm AC, AB i BC tpukyTtuHuka. 3HaigiTe cropoau AC i BC, akImo
AE =30 cm, BE =12 cM, a mepuMeTp TPUKYTHHUKA JopiBHIOE 105 cMm.

406.” CropoHu TPUKYTHHUKA AOopiBHIOIOTL 39 cM, 65 cm i 80 cm. Koo,
IEeHTP AKOr0 HAJEKUTDL OiJBIINifl CTOPOHI TPUKYTHUKA, NOTHUKA-
€ThCS J0 ABOX iHINUX #oro cropid. Ha saki Bigpisku 1meHTp IIOTO
KoJIa OiJIUTh CTOPOHY TPUKYTHUKA?

407.° Touka D — cepeauna ocHoBu AC piBHOOEAPEHOT0 TPUKYT-
Huka ABC. Ha crtoponi AB mosmauumam Touky M Tak, III0
AM : MB =2 : 7. Y axkomy BigHoIeHHi npama BD niauTtb Bif-
pisox CM?

408." ¥V piBaOGeaperHomy TpukyTHuKy DEF npoBeau Bucoty EC 10 tioro
OCHOBHU Ta Ha OiumHiit croponi EF mosHaumau Touky A. Bimpis-
Ku EC i DA nepetruHaoTbea B Toutli O, mpuuomy AO : OD =3 : 8.
3uaigiTh BigHomenua EA : AF.

409." V piBHOOGeIpPEHOMY TPUKYTHUKY BHCOTAa, IIPOBeJeHa 0 OCHOBH,
mopiBHIOE 42 CcM, a OCHOBA BiTHOCUTBHCS A0 OiUHOI CTOPOHU K
6 : 11. 3uaiigiTs pagiyc Koja, BIUCAHOTO B JaHUH TPUKYTHUK.

410." Biura cTtopoHa piBHOOEIPEHOr0 TPUKYTHUKA AopiBHIOE 60 cM,
a MeHTp BIMCAHOIO KoJia JiJIUTh MeaiaHy, IPOBeIeHy 10 OCHOBH,
y BigHommenui 12 : 5. 3HalAITh OCHOBY TPUKYTHUKA.

411.” Ha croponi BC tpukytuuka ABC mosHaueHO TOuKy M Tak, 1o
BM : MC = 3 : 10. ¥ axomy BigHomienHi Bigpisox AM miauthb
mepniany BK tpukytHuka ABC?
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412.” Ha ctoponi AB tpukytHuka ABC mosHaueHO TOUKYy M Tak, IO
AM : MB =4 : 3. Y akomy BigHomienui meniana BK: 1) giautb
Bigpisoxk CM; 2) minmutbes Biapiskom CM?

O—t1 413." HoBeniTh, 1m0 BiApisoK, AKMI CIIOJyYa€e CepeIuHU Iiaro-
HaJiell Tparmernii, mapajgeabHuil ii OCHOBaM i JOPiBHIOE MOJIOBUHI
iXHBOI Pi3HUIIL.

414.” Iawo Bigpisku a, b, c. IToGyayiiTe Bigpisok x Taxkwuii, 1110 @ : x =
=b:ec.

415.” Yepes Toukry O, AKa HAJIEKUTh TaHOMY KYTY, IIPOBEIIiTh BiIPis3oK,
KiHIII AKOrO HaJIe}KaTh CTOPOHAM JAHOTO KyTa Ta AKUN JiJIUTHCI
Toukoo O: 1) maBmin; 2) y BigHOmIeHHi 2 : 3.

416.” ITobyayiiTe TPUKYTHUK:

1) 3a cTOpOHOIO Ta KyTaMu, AKi 1[5 CTOPOHA YTBOPIOE 3 MeaiaHaMu,
IPOBeIEeHUMH [0 ABOX iHIITMX CTOPiH;

2) 3a m;BOMa MeJiaHaMHU Ta KYTOM MiK HUMU;

3) 3a BHCOTOIO Ta MeIiaHOIO, IPOBEIEHUMHU A0 OAHiel CTOPOHH,
i KyToM MiXK IIi€}0 CTOPOHOIO Ta MeIiaHoI0, MPOBEAEHOIO IO
iHIIIOI CTOPOHU;

4) 3a TprOMa MegiaHaAMU.

417.” IlobyayiiTe TPUKYTHUK:

1) 3a cTOpoOHOIO Ta MeAiaHaMu, IIPOBEAEHUMH! OO ABOX IHIMTHX

84 § 2. MopibHICTb TPUKYTHUKIB

CTODiH;
2) 3a BHCOTOI0, TPOBEIEHOIO IO OMHi€el 31 cTOpiH, i Me- A
IiaHaMu, MPOBEJEHUMHU OO ABOX iHIIIMX CTOPiH.
O—rr418.” Ha CTOpOHAaX KyTa A IIo3HaueHO TOuKu B,, B,, C1
AB, AC .
C,, C, rak, 1o I Bl =G Cl (puc. 127). Ilosenits, B, C,

172 172
o B,C, I B,C,.
419." BicexTpuca 30BHIIIIHBOrO KyTa mpu Bepiiuui B Tpu- B
KyTHUKa ABC meperunae npomiub AC y Touri D.
Hosexnits, 1m0 AB : BC =AD : CD. Puc. 127

BMPABWU AJ11 MOBTOPEHHS I

420. Cropona xBagpata ABCD pnopiBuioe a. Ha aysi AC koia i3 men-
TpoM B, paziyc sKoro ZOPiBHIOE @, IO3HAUEHO TOUKY E Tary, II10
/BEC = 75°, 3uaiiniTh Biapisox AE.

421. [liaroHaysb Tpamelii neprneHAWKYJAPHA A0 ii OCHOB, Tynmuil KyT,
mpuaerauii 7o 6iabInoi ocHoBU, mopiBHIOE 120°, 6iuHa cTOpoHa,
mpuJjersa g0 IIboro KyTta, — 12 cm, a Oinbia ocHoBa — 16 cMm.
3HalaiTh cepeaHIo JiHil0 Tpamerrii.
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CI'IOCTEPIFAvI7ITE, PVICYI7ITE,v
KOHCTPYIOUTE, DAHTA3YWUTE

422. PiBHOCTOPOHHII TPUKYTHUK IIOKPUTO II’ AThMa MEHIIINMU PiBHUMUI
MisK c000I0 PiBHOCTOPOHHIMU TPUKYTHUKaAMU. [{oBemiTh, 110 11
MMOKPUTTS JOCUTH i YOTUPHOX TAKUX TPUKYTHUKIB.

12. NoAibHi TPUKYTHUKN

Ha pucyuky 128 Bu 6GauuTe 3MeHIIIeHe 300pa’KeHHA OOKJIATUHKU
migpydyHUKa 3 reoMerpii. ¥Ysarasi, y TOBCAKAEHHOMY *KUTTiI BU 4acCTO
CTUKaeTecA 3 00’eKTaMu, AKi MaioTh OAHAKOBY (opMmy, ajie pisHi pos-
mipu (puc. 129).

Puc. 128 Puc. 129

T'eomerpuusi girypu, AKi MmaroTh OQHAKOBY (hOopMy, HA3MBAIOThH IO-
mioaumu. Hampukian, mogiouumu € Oyab-AKi ABa KoJa, ABa KBagpaTH,
IBa PiBHOCTOPOHHIX TpukyTHUKHU (puc. 130).

Ha pucyrky 131 sobpakeno TpukytHuku ABC i A B/C,, v AKux
piBHi ky™u: LA=/A, L/B=/B,, £C=/C,.

Croponu AB i A, B, nexars nporu piBEnx KyTtiB C i C;. Taxi cro-

pOHU Ha3WBAIOTh BigmoBigHuMu. BiamoBigHumu Taxkox € croponu BC
i BC, CAiCA,.

O O A Amc
NN

Puc. 130 Puc. 131
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Os3uvavenusa. /[Ba TPUKYTHUKY HA3UBAIOTH 110110 H U M 1, AKIIO IXHL
KYTH BiIIOBiTHO PiBHiI Ta CTOPOHU OXHOTO TPUKYTHUKA IPOMOPIIiiiHI
BiITIOBiTHUM CTOPOHAM JPYTrOTr0 TPUKYTHHUKA.

Hanpuxnan, Ha pucyHKy 132 306paskeno TpukyTHuku ABC i A B,C,,

. AB BC CA

y akux LA=/A, /B=/B,, ZC=/C, i AB BC, CA

YeHHAM IIi TpUKYTHUKY MoAi6Hi. ITumyTts: AABC © AA B C, (4uTaroTh:
«TpuKyTHUK ABC noaibHuil TpuKyTHUKY A, B,C,»).

Yucao 2, AKOMY MOOPiBHIOE BiJHOINIEHHS BiAIIOBiAHMX CTOpiH, Ha-

3UBaIOTh Koedinienrom momioHocTti. I'oBOpPATH, 1110 TPuUKyTHUK ABC

noxaibuuit TpukyTHUKY A,B,C, i3 KoedinierToM moxi6HoCTi, AKUi K0-

piBaioe 2. ITumryth: AABC & AA B,C,.
4B, = B.C, = G4, =l, TO MOJKHA TaKOXX CKasaTu, IO
AB BC CA 2
TpukyTHUK A, B,C, noni6uuit rpukyTauKy ABC i3 KoedimnierTom mozi6-
1

HOCTI % IMumyTs: AA,B,C, © AABC.

=2. 3a o3Ha-

OcCKinbKHT

3 03HAUEeHHS PiBHUX TPUKYTHUKIB BUILJINBAE, 1110 OyAL-AKi ABa piB-
HUX TPUKYTHUKHU I0Ai0HI 3 KoedimieHToM mogioHOCTi, AKMi fopiBHioe 1.

Sxmo AABC © AAB,C, i AA,B,C,~ AA,B,C,, To AABC ~© AA,B,C,.
JoBeniTh M0 BJAACTUBICTH CaAMOCTiHHO.

Jlema! mpo moxi6oui rpurkyraurku. lIpama, axae napanervia
Ccmoponi mpukymHuka ma nepemuHnac 06i iHuLux 1020 CMOPOHU,
gidmunae 6i0 0an020 mpurkymuukra Lomy nodioHul.

Joeedenna.© Ha pucyrry 133 3o6paseno rpukyrauk ABC, Bix-
pisok A,C, nmapasensHuii cropori AC. [losegemo, 1o AA,BC, © AABC.
Kytu AiA,, CiC, piBHi aK BiAnOBigHI IpU NapajleJbHUX IPAMUX
A,C, i AC ra ciurux AB i CB Bignosigso. OTie, KyTH TPUKYTHHUKIB,
1[0 PO3TJIALAI0ThCS, BiIIOBiAHO piBHI.
A B

1

Puc. 132 Puc. 133

! Jlemoro HA3WBAIOTh JOIOMIMKHY TEOPEMY, SIKY BUKOPHUCTOBYIOTH JIJIsS J[O-
BEJIEHHS iHIIIUX TEopeM.
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IToxaxxkemo, 1110 cToporu BA i BC mpormopirifiai BiAmoBigHo cTopoHam
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BA, i BC,.
I3 Teopemu mpo mpomopitiiiai Biapisku (Teopema 11.2) BumiuBsae,
BA BA, . BA _ BC
0 ——= . 3Bigcy ——=—-.
BC BC, BA, BC,

BC _ AC
BC, AC,
tupukytaunk AA,C,C, — mapanenorpam. Toxi AC,=AC,. 3Bincu
BC __AC
BC, AC,’

TakumM YMHOM, MU [TOBEJIH, IO BA _BC __AC

BA, BC, AC,

Orxe, y TpurkyTHUKax A, BC, i ABC kyrtu Bianosigso piBHIi Ta Bij-
noBifHI cTopoHU nmpomnopiitiHi. Tomy 3a O3HaAUEHHAM IIi TPUKYTHUKU
noxmioHi. A

. 3a O3HAYEHHSAM 4YO-

IIposenemo C,C, | AB. Orpumyemo:

O-rr 3apgaua. HoBeniTh, 110 BiJHOIIIEHHS ePUMETPIiB MOAiOHUX
TPUKYTHUKIB TOPiBHIOE KoedimieHTYy momiGHOCTI.

Pose’asanna. Hexait tpukyrauk A B,C, nofi6bHul TPUKYTHU-
AB, _ B, _ AC =k
AB BC AC 7

Ky ABC i3 xoedimiearom momiomocti k. Tomi

3Bigkum A B, = k-AB, B,C,=k-BC, A,C, = k-AC.
ITosrauumo GykBoio P, nepumerp TpukyTHuka A, B,C,, 6ykBowo P —

nepumerp Tpukytauka ABC. Maemo:
P, =AB +BC, +AC =kAB+Ek-BC+Ek-AC=Fk (AB + BC +

+ AC) = kP, T00TO %=k. o

") 1. §ki ABa TPUKYTHNKN Ha3MBaIOTb NOAIOHNMN?
2. 9K 3HaWTU KoediLieHT NoAiGHOCTI ABOX NOAIOHUX TPUKYTHMKIB?
3. Cdopmynionte nemy nNpo NofidHi TPUKYTHUKM.

BrMPAB/ IS

423.° Ha pucyukry 134 sobpakeHo momib-
Hi TpukyTHUKU ABC i DEF, piBHiI (
KyTH AKHX MMO3HAUEHO OJHAKOBOIO F
KiJbKicTIO IyKOK. fIKi cTOpOHM ITUX 4
TPUKYTHUKIB mpomopiiiiui? 3amu-
IIiTh BigmoBimgHI piBHOCTI. Puc. 134
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424.°

425.°

426.°

427.°

428.°

429.°

430.°

431.°

432.°

Yu moxioui TpukyTHuku ABC i MNK, axkimno /A =40°, /B =82°,
/M = 40°, /K = 58°, AB = 2,4 cm, BC = 2,1 cm, AC = 3,9 cm,
MN = 3,2 ¢cm, NK = 2,8 cm, MK = 5,2 cm?

Bigomo, o ADEF & AMCP, npuuomy cropoHi DE Binmosinae
cropora MC, cropoui DF — ctopona MP, MC = 12 cm, MP =
=8 cm, EF = 4,5 cMm. 3HalIiTh HEeBiZOMi CTOPOHU JaHUX TPUKYT-
HUKIB.
Bigomo, mo AABC © AA B,C,, npuduomy A = /A,, /B = /B,
AB =6 cm, BC =7 cm, AC = 10 cm, A,B, = 9 cMm. 3HaigiTe cTO-
ponu B,C, i A C,.
SHaiixite kytu TpukyTHuka A,B,C,, akmo AABC ~ AA B.C,,
npudomy cTopoHi AB Binmosimae cropora A,B,, cTropori BC —
cropona B,C,, ZA = 25°, /B = T70°.
Cropouu MK i DE, KT i EF — BiamoBigHi CTOPOHU ITOAiOHMX
TpukyTHUKiB MKT i DEF, MK =18 cm, KT =16 cm, MT = 28 cwm,
MK : DE =4 : 5. 3HalifiTh cTOpoHU TPUKyTHUKA DEF.
Ha pucysry 135 AB || CD. 3raiiniTs Ha mB0-
MY PUCYHKY IOTiOHI TPUKYTHUKM. SAlIUIIiTh B
npomopIiii, AKi MOUMHAIOTHCS 3 BiTHOIIIEHHA: D

AE CD AB
1) Yok 2) B 3) B i C E
IIpsama, mapajsenbHa cTOpoHi AC TPUKYTHU-

Ka ABC, nepetuHae ctopony AB y rtouri D, Puc. 135

a cropony BC — y Tourni E. 3HAUOITh:

1) Bigpisox BD, sakmo AB = 16 cm, AC = 20 cm, DE = 15 cwm;
2) Bigpisok AD, axiio AB = 28 c¢cm, BC = 63 cm, BE = 27 cwm.

Y tpurkytaury ABC Bimomo, 1mo AB = 6 cm. Yepes Toury M
cTopoHU AB TIPOBENEHO NMPAMY, AKa IapajejbHa cTopoHi BC
i meperunae cropony AC y Touni K. 3HalifiTh HEBiOMi CTOpOHU
TpukyTHuka ABC, akmio AM =4 cm, MK = 8 cm, AK =9 cm.
3HalgiTh BucoTy BeKi (puc. 136), Axmio BigcTani Bix cmocrepiraua
IO "KepIuHHU Ta OO0 Beki BigmoBigHO mopiBHIOIOTH 1,5 M i 39 M,
BHUCOTA KepAUHU — 3 M, a 3picT cmoctepiraua — 1,8 m.
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433.°

434.°

435.°

436.°

437

438.°

439.°

440.°

441.°

442.”

IIpomoB:kenHa O6iunux cropin AB i CD tpamnenii ABCD neperu-
HaTbesa B Toulli E. 3uaiigites Bigpisox CE, akmio DE = 40 cwm,
BC :AD=4:5.

IIpomoB:xkerHa O6iunux cropian AB i CD tpamnenii ABCD neperu-
HaTbcA B Toulli M. 3HAWAITH MEHIIY OCHOBY Tpamellii, SKIIO
6inpina ocaoBa AD mopiBHIOE 42 cm, AB =9 cm, BM = 54 cwMm.
Kopucryounch o3HaueHHAM HOAIOHUX TPUKYTHUKIB, JOBEIiTh,
1m0 6yab-AKi [Ba PiBHOCTOPOHHIX TPUKYTHUKU ITOTi0OHI.

Touku M i K — cepenunu cropia CD i AD kBagpata ABCD Bin-
noBigHOo. Kopucryoounch O3HaUEHHAM MNOAiOHMX TPUKYTHUKIB,
moBeniTh, mo AMDK <~ ABCD.

CTOpOHM TPUKYTHUKA BiTHOCATHCS AK b : 4 : 7. 3HAWIITH CTOPOHUI
moxi6HOro oMy TPUKYTHUKA, y AKOTOo: 1) mepuMeTp AOPiBHIOE
64 cm; 2) meHIIa CTOpOHa AOpiBHIOE 24 cM.

CTopoHU JaHOTO TPUKYTHUKA JOPiBHIOIOTH 15 cMm, 25 cm i 35 cwm.
3HaUAiTH CTOPOHU MOAIOHOTO HOMY TPUKYTHUKA, Y AKOro0: 1) mme-
pumeTp mopiBHioe 45 cm; 2) pisHuIA HaibiabIol 1 HaliMmeHIIOl
cTOpiH cTaHOBUTHL 16 cM.

Ha pucyury 137 3o6pasxkeno TpukyTHuUK ABC i Boucauuii y HbO-
ro pom6 BDEK. 3uaiigitTh cropouny pomba, saxito AB = 10 cwm,
BC =15 cMm.

B A
D K
K
A E C B N C
Puc. 137 Puc. 138

Ha pucyuky 138 zo0pakeHo NPpAMOKYTHHUII TPpuKyTHUK ABC
(£B = 90°) i Bniucaumit y uboro kBaapar BMKN. 3uaiigits Bix-
pisox CN, sxmio BM = 6 cm, AB = 10 cwMm.

IBa xona iz menrpamu O, i O, Ta paxgiycamu 8 cm i 12 cm Biz-
TIOBiHO MAIOTh TiJILKU OJHY CHLIBHY TOUKY A (TOUuKa A JIeXKUTH
misk Toukamu O, i O,). Ixua cminbha 30BHiMIHA AOTHMUYHA Hepe-
tuHae npamy 0,0, y Touni B. 3HaiaiTe Bifcrani Big Touku B o
IEeHTPiB JaHUX KiJ.

IlepumeTtp piBHOGEAPEHOTO TPUKYTHUKA NOpiBHIOE 48 cMm. Uepes
cepeauHy BUCOTH TPUKYTHUKA, OMYIIIEHOI HA MOr0 OCHOBY, IIPO-
BeJIeHO IIPAMY, MapaJjejbHy OiuHii cTOpOoHi. 3HANAITH TIEpUMETP
TPUKYTHUKA, AKUHN I IpAMa BiATUHAE BiJ maHOTO.
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443.”" Y piBHOOeApeHUI TPUKYTHUK, OCHOBA AKOTO AOpiBHIOE 12 cM,
a OiuHa cropoHa — 18 cM, BIIMcaHO K0J0. SHAUAITE BilcTaHb MixK
TOYKAMHU JOTUKY I[HOT'O KOJIa A0 OiUHHX CTOPIiH TPUKYTHUKA.

444" Y tpurkyraurky ABC Bigomo, mo AB = 8 c¢m, BC = 12 cwm,
/ABC = 120°, BD — 6icexTpuca. 3HaiaiTh Biapisox BD.

BMPABWU AJ11 MOBTOPEHHS I

445. Cropona BC mapamenorpama ABCD y 2 pa-
3u Oinbiia 3a cropony AB. BicexkTpucu
KyTiB A i B nmapaJjejorpamMa IIepeTuHaTh
npamy CD y Toukax M i K BimmoBimuO
(puc. 139). 3HANHAITE CTOPOHU ITapaJIEJIO-
rpama, axio MK = 18 cm.

446. [iaronani npamoxytHuka ABCD mepe-
TUHAIThCI B Touli O, Kyt AOD Ha 60°
Oinbinuii 3a KyT AOB, AC = 24 cm. 3Haii-
miTe mepumerp TpukytHuka COD.

Puc. 139

447. Koo, IMeHTp AKOT0 HAJEeKUTh cTOpoHi AB TpukyTHuka ABC, m1po-
XOAUTH uepes3 TOUKy B, motukaerhca mo cropoHu AC y Touri C
i meperunae cropony AB y Touni D, npuuomy AD : BD =1 : 2.
3uaniaite kytu: 1) tpurkyrauxka ABC; 2) tpukytauka BCD.

CMOCTEPIFAWATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

448. Ha nnomuHi mosHaunau 25 TOYOK Tak, IO cepel 0yab-AKUX TPHOX
i3 HUX 3HAUAYTHCA ABi TOUKM, BiJicTaHb MiK AKMMHN MEHIIIa Bix
onmuuIti. loBemiTh, II0 iCHYe KOJIO ONMHUYHOTO pafiyca, AKe
MicTUTh He MeHIIe HiK 13 JaHUX TOUOK.

13. NepLua o3HaKa NoAiGHOCTI TPUKYTHUKIB

SAxmo pnsa tpukyTHUKiB ABC i A,B,C, BUKOHYIOThCA yMOBU LA =

= LA, /B=/B, /C=£C, 22 =T =25
11 171 1771

, TO 3a O3HAUEHHAM IIi

TPUKYTHUKU MOi0HI.
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Yu MoKHaA 3a MEHIIOI0 KiJbKiCTIO yMOB BM3HAUYaTH MHOAiOHICTH
TpuKkyTHUKiIB? Ha me sanmuramusa BiAHOBiZaoTh O03HAKU IMOAiIOHOCTI
TPUKYTHUKIB.
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Teopema 13.1 (mepma o3HaKa MOJAiOHOCTI TPUKYTHHUKIB:
3a nBoMa kyramu).Adxuo 0éa kymu 00H020 mpukymuuka 0opie-
HIOIOMb 060M KYymam 0pYz2020 MPUKYMHUKA, MO MAaKi MPUKYMHUKU
nodi6ni.

Hoeedenns. © Posrnauemo Tpurytauku ABC i A B,C,, y AKUX
LA =/A, ZB=/B,. losegemo, mo AABC © AA,B,C,.

Axmo AB=A,B,, To tpuxkytHuku ABC i A B,C, piBHI 3a Apyroo
03HaKOIO0 PiBHOCTI TPUKYTHUKIB, a OTiKe, I[i TPUKYTHUKA IIOMi0OHi.

Hexail, mranpuxaazn, AB > A, B,. Bigknagemo Ha cropori BA Bin-
pisok BA,, axuii gopisHioe cTopoHi B A,. Yepes Touky A, IpoBemeMo
npamy A,C,, napanensHy cropori AC (puc. 140).

Kytu A i BA,C, e BignmoBigHUMUN NIpu mapaneidbHux npamux A,C,
i AC ra ciumiii AA,. SBigcu LA = ZBA,C,. Ane /A= /A,. Orpumyemo,
mo LA, = Z/BA,C,. Takum unHOM, TpukyTHuku A,BC, i A, B,C, piBHi
3a APYrol0 O3HAKOIO0 PiBHOCTI TPUKYTHHKIB. 3a JIeMOIO IIPO ITOHiOHi
TpukyTHUKHN AA,BC, © AABC. Otxe, AABC © AA B,C,. A

3amaua 1. Cepexnsa ninia tpamenii ABCD (BC | AD) nopisaioe
24 cwm, a ii miaronasi mepermHailoTheca B Touri O. 3HAWIITH OCHOBU
Tpamerrii, axkio AO : OC =5 : 3.

Posze’a3anns. Posraauemo TpukytEuku AOD i COB (puc. 141).
Kyru AOD i BOC piBHi ak BepruranbHi, kytu CAD i ACB piBHIi gk
pisHOCcTOpOHHI npu napasenbHux npamux BC i AD ra ciuriit AC. OTixe,
puryTHUKU AOD i COB noni6Hi 3a ABOMA KyTamu.

BC co 3’

NP

(X

Puc. 140 Puc. 141
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Hexait BC = 3x cm, Toni AD = 5x cMm.

OckinbKu cepenHsd JiHiA Tpamelrii gopiBuioe 24 cm, To BC + AD =
= 48 cmMm.

Maewmo: 3x + bx = 48. 3Bigcu x = 6.

Orxe, BC = 18 cm, AD = 30 cwm.

Bidnoeidw: 18 cm, 30 cm. @

O—t1 3amaua 2 (BMacTuBiCcTh XOpPH, AKIi mMepeTHHATHCA).
HoBexniTh, mo Kosu xopau AB i CD koja mepeTuHamOThCA B ToUIi M,
T0 AM * MB = DM + MC (puc. 142).

Puc. 142 Puc. 143

Poss’sazannsa. Posrasuemo Tpukytauku ACM i DBM. Kytu 3 i 4
piBHi AK BepTuKaJbHi, KyTu 1 i 2 piBHI AK BOHcaHi KyTHu, 110 cuupa-
IOThCA HA ONHY ¥ Ty camy ayry. OT:ke, TpukyTHUKu ACM i DBM 10-

i . . . . AM MC
[Ii0Hi 3a mepImoo 03HAKOI moAibHOCTI TpukyTHUKiB. Tomi —=—"+=

DM MB’
3Bigcu AM - MB =DM -MC. @

O-rr3amaua 3 (B1acTuBicTh foTuuHOl Ta ciunoi). [oBexnirs,
110 KOJIX UYepes TOUKY A 10 KoJia mpoBeneHo pnotudny AM (M — Touka
IOTUKY) i mpAMYy (ciuHy), SKa ImepeTuHae Kojo B Toukax B i C (puc. 143),
To AM?=AC- AB.

Pose’azannasa. Posriaaemo TpukyTHuku AMB i ACM. ¥V HUX KyT A
CIiJbHUE. 3a BJACTUBICTIO KyTa MisK JOTUYHOIO Ta XOP0I0 (AUB. KJIIO-

yoBy 3amzauy 1 1. 9) LAMB:%UMB. Kyt MCB Buucauuii. Bin crnu-
paeTtnscda Ha nyry M B, Tomy LMCB:%UMB. 3Bigcu LAMB = Z/MCB.

Omxe, TpukyTHUKYU AMB i ACM moni6GHi 3a mepInoi 03HAKOI0 MOmi0-

. . . AM _ AB .. 2 A,
HocTi TpukyTHUKiB. Toxmi “AC - AM BBincu AM?=AC-AB. @
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5

CchopmyrionTe neplly 03HaKy NofibHOCTI TPUKYTHUKIB.
CopmynionTe BNACTUBICTb XOPA, SKi NepeTUHaTbCS.

CdhopmyntonTe BNACTUBICTb AOTUYHOI Ta Ci4HOI, NpoBeAeHX A0 Kona
4yepes oiHY TOYKY.

‘v

wN =

BMPAB/ HTT

449.° Ha pucysry 144 /BAC = Z/BED. Yu nozi6ui TpukyTauku ABC
i EDB? Y pa3si cTBepAHOI BiATIOBiZl BKaKiTh mapu BiATOBiZHUX

CTODiH.
B D B
C
D F
E
Puc. 144 Puc. 145 Puc. 146

450.° Ha pucyuky 145 DE 1 AB, BC 1. AD. YRaxiTh yci mapu mozio-
HUX TPUKYTHUKiB, AKi 300pakeHo Ha I[bOMY PUCYHKY.

451.° Ha pucyury 146 ZABC = /ZBDC. {Ki TpUKYTHUKHN Ha ILOMY
PUCYHKY momiOoHi? 3amumiiTs piBHicTh BimgHOIIEeHBL IXHiX BifIo-
BiIHUX CTOpPiH.

452.° YKaxiTs mapu momiOHUX TPUKYTHUKIB, 300pakeHUX HA PUCYH-
Ky 147, sHalifgiTh OJOBXKHUHY Bifpiska x (po3Mipu maHO B CaHTHU-

MeTpax).
D,

x 21

18

A
C E
15
B
a 0

Puc. 147
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453.° Y tpurkyrHukax ABC i A B,C, Bimomo, 110 B C
LA =/A|, /B= /B, AB=6cM, BC =8 cwm, /W
A B, =9cm, A ,C, =18 cm. 3HaiiAiTs HeBifoMi
CTOPOHU JAaHUX TPUKYTHUKIB. A D F
454.° Ha croponi CD mnapanemnorpama ABCD
(puc. 148) mosuaueno touky E, nmpsami BE Puc. 148

i AD meperunaiorbcs B Tourti F, CE = 8 cwm,

DE =4 cm, BE =10 cm, AD =9 cvm. 3uaiigits Bigpisku EF i FD.
455.° Y tpanenii ABCD (BC || AD) sizomo, mo AD = 20 cm, BC = 15 cm,

O — rTouka mepetuny miarouaineit, AO = 16 cm. 3uatigite OC.
456.° Hiaromaai tpamerii ABCD 3 ocuoBamu BC i AD mepeTuna-

1oThea B Toulli O. 3uHalaiTs ocHoBy AD, akmo BO : OD =3 : 7,

BC =18 cwMm.

457.° Yu noxmibHi ABa TPAMOKYTHUX TPUKYTHUKHU, AKIIO CEPel KYTiB
OIHOTO 3 HUX € KyT, AKUIl mopiBHIoe 38°, a cepen KyTiB APyro-
To — KYT, AKUI AopiBHioe 52°7

O~ 458.° lloBeniTh, 0 ABa PiBHOGEAPEHMX TPUKYTHUKU MOXIGHI,
AKIITO KYTHU, IPOTUJIEKHI IXHIM OCHOBaM, PiBHi.

459.° Yu MoKHa CTBEPIKYBaTH, II0 JBA PiBHOGEAPEHUX TPUKYTHUKU
momibHi, AKINO B HUX €: 1) Mo piBHOMY rocTpoMy KyTy; 2) IIO
IPAMOMY KYTY; 3) IO PiBHOMY TyIIOMY KYyTYy?

460.° KyT mik 6iuHOI0 CTOPOHOIO TA OCHOBOIO OJHOT'O PiBHOOEIPEHOTO
TPUKYTHUKA JOPiBHIOE KYTYy MiK OiUHOIO CTOPOHOIO Ta OCHOBOIO
IPYroro piBHOOEAPEHOTO TPUKYTHUKA. BiuHa cTOpoHa Ta OCHOBa
MepINoTo TPUKYTHUKA NOpiBHIOIOTH 18 c¢cm i 10 cm Bigmosizgmo,
a ocHoBa Apyroro — 8 cm. 3HaAWAITH GiUHY CTOPOHY APYTrOTro
TPUKYTHUKA.

461.° I3 BepIIMHU MPAMOTO KyTa TPUKYTHUKA OMYIIEHO BUCOTY HAa
rinorenysy. CKiIbKM NMOAIOHUX TPUKYTHUKIB YTBOPUJIOCA IPU
oMy ?

462.° CropoHu mapaJsejorpamMa gpopiBHioloTh 20 cm i 14 cm, Bucora,
mpoBeeHa 10 0ibITol CTOPOHM, JOPiBHIOE 7 cM. SHAUAITH BUCOTY
mapaJjiejiorpaMa, IpoBeleHy J0 MEeHIIIOi CTOPOHHU.

463.° Y Tpamerii ABCD 3 ocaoBamu BC i AD niaroHaJi mepeTUHAIOTHCS
B Toutii O, BO = 4 c¢m, OD = 20 cm, AC = 36 cm. 3HaiigiTes Bin-
pisku AO i OC.

464." Y tpanenii ABCD (BC || AD) sinomo, mo AD = 18 cm, BC = 14 cm,
AC = 24 cm. 3ualigiTs Bigpisku, Ha SKi TOUKa mepeTUHy Aiaro-
Hajel minuTth giaronanas AC.

O=TT 465." [ToBeniTh, 0 B MOAIGHUX TPUKYTHHKAX OiCEKTPHCH, IPO-
BeJleHi 3 BePIWH BiAMIOBIAHUX KYTiB, BiTHOCATHCA AK BiAIOBiAHI
CTOPOHU.
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O—T 466.° HoBeniTs, 10 B NOAIOHUX TPUKYTHU-
KaxX BHCOTH, MHPOBEJEHi 3 BepIIWH Biamo-
BiIHUX KYTiB, BimHOCATBHCA AK BimmoBimmi
CTOPOHU.

467." Ocuosu BC i AD rpanerii ABCD nopiBHIO-
I0Th BigmoBimuo 28 cm i 63 cm, LABC =
= /ZACD. 3naingits giaronann AC.

468." Ha croponi AC tpuryrtumka ABC mosHa-
yuau Touky D Taky, mo LABD = /ZC,
AB =20 cwMm, BC =28 cm, AC = 40 cm. 3Haii-
IiTh HeBimoMi cTopoHU TpuKyTHUKA ABD.

B

K

Puc. 149

469." T'inoTeHys3a NPAMOKYTHOTO TPUKYTHUKA qopiBHIOE 20 cM, a 6ib-
muit Karer — 16 cm. 3HAWAITH BiApisKu, Ha AKi cepegmHHUI
HepHeHAUKYJASP TiIoTeHy3u MiJINTh OiIbIINI KaTerT.

470." IloscuiTh 3a gomomoroio pucyHka 149, K MoKHa 3HAWTHU IIIHU-
puny BM piuku, BUKOPUCTOBYIOUMN IOAIOHICTh TPUKYTHUKIB.

471.° 3o0paskeHHA mepeBa, Bigmasenoro Ha 60 m Big 06’ekTHBa oTO-
amapara, Ma€e Ha miaiBii Bucoty 8 Mmm (puc. 150). Bigcraub Bin
00’eKTHBa 10 300paskeHHA qopiBHiIoe 40 mMm. Aka Bucora mepesa?

Puc. 150

472, 3HaigiTL BUCOTY OepeBa, AKIIO MOBXKWHA HOro TiHi mOpiBHIOE
8,4 M, a JOB)KHMHA TiHi Bii BepTHUKAJbHOTO CTOBIIA 3aBBUIIKU
2 M y To¥i cammit uac mobu mopiBHIOE 2,4 M (puc. 151).




96 § 2. MopibHICTb TPUKYTHUKIB

473." Yu Moxke mpsaMa IepeTUHATHU IBi CTOPOHU PiBHOOEAPEHOTO TPU-
KYTHHUKA, BiATMHAIOUMN BiJi HHOIO TPUKYTHUK, HOMY IIOLiOHMIA,
i He OyTH ImapajieJIbHOIO TPETiil CTOPOoHi?

474.° Xopau AB i CD Koja meperuHaoThea B Touli M, AM = 6 cwm,
BM =14 cm, CM = 12 cm. 3uaiigits Bigpisox DM.

475. Xopau MK i NP wkoJsa meperuHamoThea B Touti F, MF =9 cwm,
KF =12 cMm, a Bigpisox NF y 3 pasu moBiiuii 3a Bimpisox PF.
SHalgiTh JoBXKUHY xopau NP.

476." Touka K minuth xopay AC Koja HaBmija, a xopay DE — Ha Bin-
pisku 3aBHOBKEKHN 2 c¢M i 32 cm. 3HaWAiITL moB:xkuuy xopau AC.

477.” Touka E ginute xopay CD koja Ha Bigpisku 3aBZoBKKH 15 cm
i 16 cm. 3maiigiTh pamiyc KoJja, AKIO BigcTaub Big Touku E 1o
IMeHTpa Kojia JOpiBHIOE 4 cM.

478.” Touka P ginuth xopay MK xoja Ha aBa BiApi3KM 3aBIOBIKKU
8 cm i 12 cm. 3HalAiITL BigcTaHb Big Touku P 10 IeHTpa KoJa,
AKIIO oro pajaiyc gopiBuioe 11 cwm.

479.” Yepes TouKky A mposezeHo a0 Koaa gotuuny AM (M — Touka
IOTUKY) i ciuHy, siKa mepeTuHae KoJyio B Toukax K i P (Touxka K
JEeXKUTh MiK Toukamu A i P). 3manigith Bigpisoxk KP, SKIIO
AM =12 cm, AP = 18 cm.

480.” Yepes TouKy A, AKa JEXKUTH 103a KOJIOM, IIPOBEAEHO ABi IpaAMi,
OoJHAa 3 AKUX JOTUKAETHCS A0 KoJia B TOUIli B, a Apyra nmepeTuHae
Koyio B Toukax C i D (touka C JjeXuTh MiK Toukamu A i D),
AB =18 c¢m, AC : CD = 4 : 5. 3uaiigits Bigpisox AD.

481.” Yepes TOUuKy A, IO JIEXKUTH 1034 KOJIOM C
(puc. 152), mpoBemeHo naBi mpsami, omgHA

3 AKUX IIepeTHuHAae KoJo B Toukax B i C B
(rouka B nexuth Mik Toukamum A i C), A /)
a npyra — y Toukax D i E (Touxka D jne- D
JKUTHh MisK Toukamu A i E).
O=tr 1) ToBexits, mo AB-AC = AD - AE. Puc. 152

2) 3uaiigiTe Bimpisox AE, arxmo AB = 18 cm, BC = 12 cm
iAD : DE=5:T1.

482.” ¥V xoii, pamiyc akoro mopiBHioe 8 cM, mmpoBeneno xopay AB. Ha
npsamiii AB mosa Bigpiskom AB mosHauumau Touky C Taky, IO
AC : BC =1 : 4. 3uaiigits Bizcraub Big Touku C 10 IeHTpa KoJia,
akmo AB = 9 cwm.

483.”" V tpurkyrauk ABC BIMCaHO KBaapaT TakK, IO ABi fioro cycimmi
BepIINHU HaJexkaTh cTtopoHi AC, a aBi iHmii — cropornam AB i BC
BigmoBigHO. 3HAUIITH CTOPOHY KBaapara, akino AC = a, a Bucora,
npoBengeHa g0 croporau AC, mopiBHioe h.
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484." Y rtpuryruuxy ABC Bimomo, 1mo BC = 72 cm, AD — Bucora,
AD =24 cm. Y gauuii TPUKYTHUK BIIMCAHO IPAMOKYTHUK M NK P
Tak, mo BepmuHu M i P Hasexxarh cTopoHi BC, a Bepmuau N
i K — croponam AB i AC BigmoBigHO. 3HANIITH CTOPOHU TIPAMO-
KyTHUKa, axito MP : MN =9 : 5.

BMPABWU AJ11 MOBTOPEHHS I

485. 3maiigiTh KyTH mapaJiejiorpaMma, SKIo KyT MiK HOro BUCOTaMH,
MIPOBEIEHNMM 3 ONHiel BepInuHU, mopiBuioe: 1) 20°; 2) 130°.

486. [IBa xousa iz menTpamu O, i O,, pagiycu AKux piBHi, Ieperu-
HatoTbca B Toukax A i B. Bigpisox O,0, neperuHae JaHi Koja
B Touxkax C i D. [JoBeniTh, 110 yoTupukyTHUK ACBD — pomo6.

487. Opuu i3 KyTiB mpaMOKyTHOI Tpamelii mopiBaioe 135°, cepemus
Jinig — 21 c¢M, a OCHOBHU BifHOCATHCA AK D : 2. SHAUAITH MEHIITY
O0iuHy CTOPOHY Tparmerrii.

CMOCTEPIFAATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YWUTE

488. Sk nBa PiBHUX ONYKJINX YOTHPUKYTHUKM PO3pisaTu Ha YaCTUHU,
3 AKUX MOXKHA CKJIACTH IapaJjesorpam?

% TEOPEMA MEHEJIAY I
Touku, AKi HajeKaThb ONHIN NMpPAMIili, HA3MBAIOTH KOJiHEAPHUMU.
JBi TouKu KoJIiHeapHi 3aBKIU.
Y npoMmy omoBijaHHI BU Ai3HaAeTecsa IPO OOHY 3HAMEHUTY TEOpeMy,
fAKa CJIYrye KPUTepieM KoJliHeapHOCTiI TPphoX TOUOK. Il TeopemMa HOCUTH
iM’s maBHBLOTPEILKOr0 MaTeMaTHKa W actpoHoma MenHenaas AJieKcaH-

npiticekoro (I-1II cT. H. e.).

Teopema Meuneunas. Ha cmopornax ABi BC mpukymnuxa ABC
nosnaveno 6idnoeidno mouxu C, i A,, a Ha npodoeércenni cmopo-
Hu AC — mouxy B,. Ina mozo wo6 mouxu A,, B,, C, nexcanu na
00Hil npamill, HeoOxiOHO i docmamubo, w06 6UKORYEANACA PI6HICMb

AC, BA, CB, _ *)
CB AC BA

1 1 1
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Puc. 153

Ilosedennsa. CiouaTKy J0oBeIeMO HeOOXiHY YMOBY KOJIiHeapHO-
cTi: akmo Touku A,, B,, C, n1exaTh Ha OJHill NpaAMil, To BUKOHYEThCA
piBHicTb (¥).

I3 BepmiuH TpukyTHUKA ABC omycTUMO nepueHaukyaapu AM, BN
i CP ma npamy C,B, (puc. 153, a). Ockineku /MC,A = Z/NC,B, To
TpukyTHUKE AMC, i BNC, nozibHi 3a IepIIoio 03HAKOI II0Ji0HOCTL

. . AC, AM . . .

TPUKYTHUKIB. 3Bigcu L=——. I3 moxi6bHOCTi TpuKyTHUKiB BNA,
C,B~ BN

. BA . . .

i CPA, oTpumyeMo: L :ﬂ. Is mogmibrocri TpurkyrHUKiB B,CP
AC CP

i BAM BunsmuBae piBHiCTH CB, _CP IlepeMHOYKUBIIIY IOYJIEHHO JIiBi

! BA AM’

1
Aq:ﬂ BAlzﬂ CBIZQ
CB BN’ AC CP’ BA AM
MY€EMO piBHiCTH AC, BA, CB, _AM BN CP =1.
CB AC BA BN CP AM

Temep moBeIEeMO TOCTATHIO YMOBY KOJIIHEAPHOCTI: AKIO BUKOHYETHCA
piBHicTE (¥), To Touku A,, B,, C, nexaTb Ha OJHi IpAMiii.

Hexait npama C,B, neperusae cropony BC tpukyrauka ABC y ge-
aKif rouni A, (puc. 153, 6). Ockinbku Touku C,, A,, B, 1e:xaTh Ha OHil
AC, BA, CB, _,
CB AC BA
3icraBasioun 10 piBHicTH 3 piBHicTIO (*), TOXOAWMMO BHCHOBKY, IO
BA, BA,
AC AC

B

Ta IpaBi YaCTUHU IPONOPIIiH , OTpH-

npAMiii, TO 3 JOBEAEHOTO BUINE MOKHA 3alMUCATH:

, ToOTO ToukHu A, i A, ainare Bigpisox BC B ofHOMY I TOMY
2 caMoOMy BiJHOIIIEHHi, a OT:Ke, I[i TOUKHU 30iraroThCs.
SBijcu BUILINBAE, 110 npaMa C,B, IepeTHHA€E CTOPO-

Hy BC y Touni A,. A

3ayBaKMMO, IT[0 TeOpPeMa 3aTHIIAEThCA CIIPaBe-
JauBoio i Toxi, Kosam Touku A,, B,, C, 1e:xaTh He Ha
cropoHax TpukyTHUKa ABC, a Ha IXHiX IpPOJOBIKeH-

Puc. 154 Hax (puc. 154).



A

Teopema MeHenas 99

BMPAB/ HETT

1. CoinpHi goTMYHI M0 TPHOX KiJ mepeTMHAOThCA B TOuKax A, B
i C (puc. 155). loBexith, 110 IIi TOYKU KOJIiHEapHi.
Brasiexa. 3acrocyiite Teopemy Menenasa no tpukyrauka 0,0,0,
Ta TOuoK A, B, C, AKi JexaTh HA IIPOJOBMKEHHIX MO0 CTOPiH.

Puc. 155

2. Koo iz menrpom O, fOTUKAETbCA 4O NBOX Kin i3 merTpamu O, i O,
y Toukax B i A Bigmosizmo (pumc. 156). HoBexits, mo Touka C —
TOUKAa IIepeTHHY CHIJIBHUX NOTHUYHUX [0 Kija i3 menTrpamu O,
i O, — Banmexurh npamiit AB.

3. ¥V Tourkax A, B, C mpoBefieHO NOTUYHI 10 KoJa (puc. 157). [loBeniTs,
mio Touku M, N i P KojiHeapHi.

Brasiska. 3actocoByiouu Teopemy MeHesas n0 TpukyTauka ABC,
CKOpHCTalTecs KJOUYOBOIO 3amadeio 3 m. 13.

Puc. 156 Puc. 157
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4. IIpama mepetunae ctoponu AB, BC i mpomoB:xenHsa ctoporHu AC
TpukyTHUKa ABC Bignmosiguo B Toukax D, E, F. JloBexits, 110 ce-
penunu Binpiskis DC, AE, BF nexaTh Ha OJHIiN mpaAMii (1(fo mpamMy
Has3uBaIOTh npamow I'aycca).

Brasieka. 3acrocyiiTe TeopemMy MeHeaas 10 TPUKYTHUKA, BEPIIIUHUA
SAKOTO0 € cepegnHaMu CTOPiH TpukyTHUKa ABC.

Kapn ®pigpix Maycc
(1777-1855)

BupatHui Himeubknin MmaTteMaTuk,
aCTPOHOM, (hi3nK, reogesncr.

Y Oro TBOPYOCTi OpraHivyHo
NnoeaHyBanucs 4OCMiIOKEHHS

3 TEOPETUYHOI Ta NpUKIagHoil
matemaTuku. lNMpaui Maycca cnpasunu
3HaYHUI BNAMB Ha NoganbLUniA
po3BUTOK anrebpu, Teopii umcen,
reomeTpii, Teopil eneKkTpukm

Ta MarHeTn3my.

I TEOPEMA NTONEMES nu—

Teopema Iltonemes. Jooymox diazonanell 6nucanozo 6 KoL0
yomupukymuuka 0opiéHioe cymi 000ymkié 1020 npomune’rHux
CMOPpiH.

Ilosedennasa. Ha pucyary 158 300parkeHo BOUCaHU y KOJIO YOTUPU-
KyTHUK ABCD. oBenemo, 110 AB:*DC + BC+-AD = BD - AC.

Knaeginn MNrtonemeii
(6n. 100 — 6n. 178)

[laBHbOrpeLbKknii MaTemMaTuk

i acTpoHOM. ABTOp reoLEeHTPUYHOT
mogeni Bcecaity. Po3pobus
MaTemaTU4Hy TeOopito pyxXy NiaHerT,
sika Aae 3mory obumcnoBaTtu

iXxHe nonoxeHHsi. CTBopmB npoobpas
Cy4YacHOI CUCTEMUN KOOPAUHAT.
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Ha piaromani AC mosmaummo Touky K Tak, mo 1 = Z2. Kyrtu 3
i 4 piBHi AK BIHCcaHi KyTH, I0 CIUPAIOTHCA HA OAHY I Ty caMy OYTY.
Or:xe, TpukyTHUKU ABK i DBC mopniGHi 3a mepIiom 03HaKOM IOXio-
HOCTi TPUKYTHUKIB (KyTu 3 i 4 piBHi AK BUHcaHi, 110 cIUPAOThCA HaA

OIHY W Ty camy Ayry). 3Bimcu AB =£, TOOTO
BD DC
AB-DC = BD - AK. (1)

Ockinbru /1 = /2, to ZABD = Z/KBC. Kytu 5 i 6 piBHi aK Bnu-
caHl KyTu, 1o cIupaloThcd Ha OAHY I Ty camy ayry. Towmy
BC _KC

AKBC © AABD. 3Bigcu — =——, TOOTO
BD AD

BC-AD = BD-KC. (2)
Homasmu piBaOocTi (1) i (2), oTpumaemo:
AB:-DC + BC+-AD = BD+AK + BD+ KC, T06TO
AB:DC + BC+-AD =BD (AK + KC)=BD-AC. A

B
B
A c
I\
3 6
c
ARTx
G D
5, 4
D
F E

Puc. 158 Puc. 159

BMPAB/ HT

1. Hexait M — moBisbHA TOYKA KOJa, OIMMMCAHOTO HABKOJIO PiBHOCTO-
pouHbOTO TpuKyTHUKA ABC. [loBexmiTh, 110 oAuH i3 BiapiskiBs MA,
MB, MC popiBHIOE cyMi IBOX iHITHX.

2. Ha xoui mosuaueno Touxku A, B, C, D Taxk, mo UAB = UBC = UCD.
HosexniTs, mo AC? = AB:(BC + AD).

3. Ha pucynkry 159 306pakeHO BOHCAHUMN y KOJIO CEMUKYTHUK

ABCDEFG, y sxoro Bci croponu piBHi. JloBemiTs, 1110 L + A1

AC AD AB’
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14. lpyra Ta TpeTsi 03HaK1 NOAIOHOCTI TPUKYTHUKIB

Teopema 14.1 (npyra o3HakKa MOTiOHOCTI TPUKYTHHKIiB:
3a ABOMAa CTOpPOHaMu Ta Kyrom Mmim HumMu).Jxwo 06i cmo-
POHU 00HO020 MPUKYMHUKA NPONOPYiliHi d6om cmopornam 0pyz020
MpPUKYMHUKA ma Kymu, ymeopeHi yumu CmopoHamu, PiéHi, mo maxi
mpukymHuku nodibui.

Josedennsa. © Posrnsauemo Tpurytauku ABC i A B,C,, y AKHX

;:gl = é?gl =k i /B=/B,. Josenemo, mo AABC ® AA B ,C,.

fArxmpo k£ =1, to AB=A,B, i BC=B,C,, a otxe, TpukyrHuku ABC
i A;B,C, piBHi 3a IepIIOI0 O3HAKOK DiBHOCTI TPUKYTHHUKIB, TOMY IIi
TPUKYTHUKHU ITOLi0Hi.

Hexaii, manpukaan, k > 1, toétro AB > A B, i BC > B,C,. Ha cro-
porax BA i BC nosHaunmo BiAnosigHo Touku A, i C, Tak, mo BA, = A B,
i BC,=B,C, (puc. 160). Toxi ;:; - ;;CCZ.

Iokaskemo, mo A,C, || AC. IIpumyctumo,
mo 1me He Tak. Tomi Ha croponi BC mosHa-
uumo Toury M rakry, mo A,M | AC. Mae-
AB _BC , = AB _BC . BC _

_ BC
" BM
i C, nosHaueHo ofHy i Ty camy Touky. Toxi
AC, | AC.

3a JIeMOI0 IIPO MOAi0HI TPUKYTHUKY OTPU-
myemo, mo AABC © AA,BC,. TpuKyTHUKU
A,BC, i A B,C, piBHi 3a IepII0OI0 O3HAKOIO PIiBHOCTI TPUKYTHUKIB.
3Bigcu AABC © AA B .C,. A

Teopema 14.2 (TpeTss 03HaKa HNOAiOHOCTI TPUKYTHHKIB:
3a TppoMa cTopoHamu).JKwo mpu cmopoHu 00H020 MPUKYMHU-
Ka nponopyitini mpbom cmopornam 0pYyz020 MPUKYMHUKA, MO MAaKi
mpukymHuku nodi6Hi.

, T06T0 BC,=BM. OTtxe, OyxBamu M

Puc. 160

Josedennsa. © Posrnauemo Tpurytauku ABC i A B,C,, y AKUX

— = =k. , AABC B.C..
B, ICI Cl } ,D;OBe,HeMO II10 AAI 1Cq

Skmo k = 1, to TpukytEuKu ABC i A B,C, piBHi 3a TpeTho10 03Ha-
KOIO PiBHOCTI TPUKYTHUKIB, a OTiKe, I[i TPUKYTHUKHU IIOMiOHi.
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Hexaii, nanpukaan, £ > 1. Ha cropouax BA i BC mosHauuMo Bif-
noBigHo Touku A, i C, Taki, mo BA,=AB,, BC,=B,C, (puc. 161).
AB _ BC
BA, BC,
MPUJIETJi 0 HbOTO CTOPOHMU Ipomopilitini. OT:Ke, 3a IPYyro 03HAKOIO
MoAi6HOCTI TPUKYTHUKIB Ili TPUKYTHUKY MOAI0HI, mpuyoMy KoedilieHT

14. [lpyra Ta TpeTs 03HaKM NOAiIOHOCTI TPUKYTHUKIB 103

Toni = k. Y tpuryraukax ABC i A,BC, xkyT B cuinbawmii,

A
=k. YpaxoByiouu, IO 3a YMOBOIO
2772

=k, orpumyemo: A,C, =A,C,. Orxe, Tpukyrauxu A,BC, i A, B,C,

moxibuocti mopiBuioe k. Tomi
CA
ClAl
PiBHI 3a TPETHOIO 03HAKOIO PiBHOCTI TPUKYTHUKIB. 3 ypaxyBaHHAM TOTO,
mo AABC © AA,BC,, orpumyemo: AABC © AA B,C,. A

Puc. 161 Puc. 162

3amaua. [loBeniTh, 110 BiAPi3oK, AKUI CIIOJyYaE OCHOBU JBOX BUCOT
TOCTPOKYTHOTO TPUKYTHUKA, BiITUHAE TPUKYTHUK, IOAIOHUI JaHOMY.

Pose’asanna. Ha pucysry 162 Bigpisku AA, i CC, — Bucoru
TpukyTHuUKa ABC. JloBenemo, 1mo AA,BC, © AABC.

Y npaMokyTHUX TpukyTHuUKax ABA, i CBC, roctpuit KyT B cminb-
Huit. Orwxe, TpukyTHUKU ABA, i CBC, mozi6Hi 3a mepInoio 03HAKOIO

. . . . AB BA . AB BC
moxibHOCTI TPUKYyTHUKIB. 3Bigcu — =—2>. Toxi = . Kyr B

A PHEY A% Be “Be,s "™ Ba, “BC, Y
cuineEuil ana TpukyTHUKiB ABC i A BC,. Orxe, TpukytHuxku ABC
i A,BC, moni6Hi 3a npyromo osHaxon moxi6uocti TpurkyrHukis. @

") 1. CchopmynionTte apyry 03HaKy nofibHOCTI TPUKYTHUKIB.
2. CchopmyrionTe TpeTo 03HaKy NOAiIOHOCTI TPUKYTHUKIB.
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BMNPAB/ T
489.° Ha ogmuiii cropoHi KyTa A BigkmaameHno Bigpisku AB i AD, a Ha

490.°

491.°

492.°

493.°

494.°

495.°

496.

npyritt — Binpisku AC i AE. Uu noni6ui tpukytauku ABC i ADE,
akmo AB =4 cm, AD = 20 cm, AC = 10 cm, AE = 8 cm?
Ha cropouax AB i AC tpurkyrauka ABC (puc. 163) mosnaumin

Bigmosiguo Touku D i E tak, mjo AD = % AC, AE = % AB. 3uaii-

miTe Bigpisok DE, akiio BC = 21 cwm.

Y rpurkyrauxky ABC Bigomo, mo AB = 21 cm, AC = 42 cwm,

BC = 28 c™ (puc. 164). Ha nmpomoB:xeHHaxX BifpiskiB AB i BC 3a

Touky B BigkJaageHo BigmoBiguo Bigpisku BM i BK, BM = 8 cwM,

BK = 6 cm. 3uaigiTe Bigpisok KM.

Bigpisku AB i CD meperunaioTbca B Toulli O (puc. 165H),

AO =24 cm, BO =16 cm, CO =15 cm, OD = 10 cm, LZACO = 72°.

3uaigite kyT BDO.

Ha crtoponax AC i BC tpukyTHuka ABC mMOo3HAYUJIN BiAIOBiZHO

Touku M i K Tak, mo CM = 15 cm, CK = 12 cm. 3HaiigiTe Bin-

pisok MK, akmo AC = 20 cm, BC = 25 cm, AB = 30 cm.

Yu nmoxi6bri TpurkyrHuku ABC i A B,C,, akmo:

1) AB=6cm, BC=10cm, AC=14cm, A, B, =9 cm, B,C, =15 cm,
AC, =21 cm;

2) AB = 1,3 cm, BC 2,5 cm, AC = 3,2 cm, A, B, = 26 cwm,
B,C, =50 cm, A,C, = 60 cm?

Yu noxibHi ABA TPUKYTHUKHU, SKIIIO CTOPOHU OJHOTO BiJHOCATHCS

ak 3 : 8 : 9, a cTopoHU APYroro AOopiBHIOTEL 24 c¢M, 9 cM, 27 cm?

Y tpuxkyrHukax ABC i A, B,C, Bigomo, mo LA = ZA,, Ko:KHa 3i

cropin AB i AC cranosuts 0,6 cropin A B, i A,C, BignosigHoO.

3uaitgite croporu BC i B,C,, akmio ixHa cyma gopiBHioe 48 cM.

497. YV rtpukyraukax DEF i MKN sBimomo, 1mo ZE = ZK, a KOXHa
3i cropiu DE i EF y 2,5 pasa 6inbia 3a cropouu MK i KN
BigmoBimuo. 3ualimiTe cropouu DF i MN, AKI0 iXHA pisHUIA
nopiBaioe 30 cMm.

B M C B
K @)
D, B

Puc. 163 Puc. 164 Puc. 165
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498.°

499.°

500.”

501.”

502.7

503."

504."

505."

506.

507.

508.

Ha ctoponax AB i AC tpukyTHuka ABC Mo3HAUYUIN BiAmMOBigAHO
Touku D i E tak, 1mo AD : DB = AE : EC = 3 : 5. 3uaigits Bin-
pisox DE, axito BC = 16 cMm.

3 IepeB’AHUX MaJNUYOK BUTOTOBUWJIN TPU MOAIOHI pisHOCTOPOHHI
TPUKYTHUKU. Y KOKHOMY 3 HUX OiJbIITy CTOPOHY modapOyBaau
B OJIAaKUTHUH KOJip, a MEHINy — y JKOBTUIi. 3 GIaKUTHUX TIaJIu-
YOK CKJIAJIU OAWH TPUKYTHUK, a 3 JKOBTUX — Apyruii. Yu 6yayTh
1Ii TPUKYTHUKYU TOAi0H1?

Y tpukytuury ABC Bigowmo, 1mo AC=a, AB=BC=b,AM iCK —
OicekTpucHu TPUKYTHUKA. 3HAUAITH Bigpisok MK.

Y tpuxkytaury ABC Bimomo, 1m0 AB = 8 ¢cm, BC = 12 cm, AC =
=16 cm. Ha ctoponi AC mosnauero Touky D Tak, 1o CD =9 cwm.
3uaiigiTs Bigpisox BD.

I3 Touku A mpoBeneno nBa mpomeni AM i AN. Ha npomeni AM
mosuaueno touku H i B, a ua npomeni AN — touku C i D Tak,
mo AH -AB = AC - AD. Hosenits, 1o Touku H, B, C i D nexaTb
Ha OJHOMY KOJIi.

Ha meniani BM tpukytHuka ABC mo3Haumiu Touky K Tak, 110

/MKC = /BCM. oBenits, mo LAKM = /BAM.

Bigpisku AB i CD nepeTUHAOTHCA B TOU-
i M. Bigomo, mo AM - MB =CM - MD.
Hosexnite, 1m0 Touku A, B, C i D nexatb
Ha OJHOMY KOJIi.

Ha cninpHi#i xopai aBox Kij, 110 mepe-
TUHAIOTHCS, MO3HAUUJIN TOURY M i uepes
Hei mposeau xopau AB i CD (puc. 166).
Hosenits, 1mo L DAB = Z/BCD. Puc. 166

BMPABW AN MOBTOPEHHS I

ITepumerp napamenorpama ABCD nopiBaioe 46 cm, /BAD = Z/ADB.
3HaWIiTh CTOPOHU HapaJjejiorpamMa, SKI0 MepuMeTp TPUKYTHU-
kKa BCD popiBuioe 32 cMm.

Ha piaromani BD kBaapata ABCD nosuHauuau TOYKy E Tak, IO
DE = AD. Yepes Touky E IIPOBEIEHO IIPAMY, SKa IEePIeHINKYIAD-
Ha no npsamoi BD i neperunae cropony AB y Touri F. [JoBemiTs,
mo AF = FE = BE.

V¥V rpanenii ABCD Bimomo, 1o ZB = 90°, ZC = 150°, BC = 5 cMm.
3HaiaiTe cropony CD, sSKIO BUCOTa Tpamellii, IIpoBeieHa 3 Bep-
muau C, po3duUBae maHy Tpalelilo Ha TPUKYTHUK i KBaapar.

ITonoBiTh y mam’siti 3mict mynkry 7 Ha c. 186 i mynkry 17 Ha c. 190.
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CMOCTEPIFAWATE, PUCYWUTE,
KOHCTPYIOUTE, ®AHTA3YUTE

509. Ha xkoui mosHaumau 999 ToUoK CHHIM OJiBIIEM Ta ONHY TOUYKY
YePBOHUM OJIiBIleM. SIKMX MHOTOKYTHHUKIB 3 BepIIMHAMU B IIO-
3HAUEHUX TOYKAX OLJIbIINe: TUX, IO MICTATH YePBOHY TOUKY, UM
THUX, 10 ii He MicTATH?

L@ MPAMA EV/JIEPA I

Touka mepeTuHy CepefUHHUX MePIeHINKYJIIPiB CTOPIiH TPUKYTHU-
Ka — Ile IeHTP KOoJia, OMMCAHOTO HABKOJIO TPUKYTHUKA. IlosHaummo
0 TOUKy O0yKBoio O.

Touka mepeTuHy OiCeKTpHC TPUKYTHUKA — Il IIEHTP BIIMCAHOIO
Kouia. ITosHAUMMO 1110 TOUKY OGYKBOIO o/ .

Touky HepeTUHY IPAMUX, AKI MicTATHL BHCOTH TPUKYTHUKA,
Ha3WBAIOTh OPTOLEHTPOM TPUKYTHUKA. [lo3HAUMMO ITI0 TOUKY OYK-
Boto H.

Touky mepeTUHY MeiaH TPUKYTHUKA Ha3WBAIOTh MEHTPOIAOM TPHU-
KyTHUKAa. [lodHaUMMO 1110 TOUKY OyKBOIO M.

Touxku O, J, H, M HasWBaiOTh YyAOBMMHM TOYKAMHU TPUKYTHUKA.
Bukopucranasa TaKOTo eMOIIiHOTO emiTera IiJIKOM OO PYHTOBAHO. AIiKe
UM TOUKaM IpPUTaMaHHA IIija HU3Ka KPAcUBUX BJacTHUBOCTeil. Xiba
HEe UyI0BO BiKe Te, 1[0 BOHU € B OYIb-AKOMY TPUKYTHUKY?

Poaraaaemo ogHy 3 6araThboxX TeopeM IMPO UYAOBI TOUKU TPUKYT-
HUKA.

Teopema.yY 6ydv-aKkomy mpuKkymrHuKky yeHmp Onucanozo Koia,
yenmpoid i opmoyenmp nexcamsv Ha 00OHIL npamil.
1o npamy HasuBaioTh npsamoro Eiixepa.

Hloeedenns. Ina piBHOOEIPEHOTO TPUKYTHUKA TBEPIKEHHS, IO
JTOBOAUTHCS, € OUEBUTHUM.

Jleonapp Eiinep
(1707-1783)

BugatHun matemaTtuk, 4isuk,
MeXaHiK, aCTPOHOM.




Mpsma Evnepa 107
A
B, A C,
H
0) Hy
M
c M, /B 0
[
A, C M, B
Puc. 167 Puc. 168

Axmo mauuit TpukytHUK ABC npamorytHuit (LC = 90°), To iioro
opToIeHTp — 11e TouKka C, IeHTp OMMMCAaHOTO KoJla — CepeanHa TiloTeHy-
3u AB. Toxai spodywmijo, 1110 BCi Tpu TOUKH, IIPO AKi HigeThca B TeopeMi,
HaJIe)KaTh MeJiaHi, TPoBeIeHiN N0 rimoTeHys3mu.

HoBenemo TeopeMy i TOCTPOKYTHOTI'O Pi3HOCTOPOHHBLOTO TPUKYT-
HUKA.

Jlema. Axwo H — opmoyenmp mpuxymunuxa ABC, OM, — nep-
nendurkynap, onyu,enuill i3 yenmpa O onucanozo kKona Ha cmopo-
ny BC, mo AH = 20M, (puc. 167).

Hlosedenns. BukoHaeMO HOIaTKOBY HOOYIOBY, YK€ 3HAIOMY Bam
3 po3B’A3aHHSA KJIIOYOBOI 3ajaui m. 2: uepes KOKHY BEePIINHY TPUKYT-
HuKa ABC mpoBeneMo IpAMY, HapajelbHy MIPOTUJIEKHIN CTOpPOHi.
Orpumaemo TpuxkyTHukK A,;B/C, (puc. 167). ¥V 3azHaueHill KJIO4OBii
3amaui OyJio MoKasauo, 1110 opToieHTp H TpukyTHuKa ABC € meHTpom
omucaHoro kKoja TpukyrHuka A B/C,. Ina nporo xoxa kyr BHC,
€ IeHTpaJbHUM, a KyT BjA,C;, — BuucanuM. Ockinbku obujBa KyTH
CIIUpaloThesd Ha ONHY 1 Ty camy ayry, To LB HC, =2 /B A C,. Kyru BAC
i B,A,C, piBHiI AK mpoTujexHi KyTu napainenorpama ABA,C, Tomy
ZBOC = 2 Z/BAC = 2 ZB/AC, = ZB,HC,. Ockinsknu B,C, = 2BC, To
piBHOGenpeHi TpukyTHUKU B HC, i COB mnozi6Hi 3 KoedimierToM m0-
npiouHocti 2. Ockinbku Bigpisku AH i OM, — BigmoBiani BucoTu moxio-
HHUX TPUKYTHHKIiB, To AH =20M,.

HoBememo Terep OCHOBHY TEOPEMY.

Ockinpku Touka M, — cepenuna cropoHu BC, To Bigpisox AM, —
merniana TpukyTHuka ABC (puc. 168). Hexaii M — TouKa mepeTHUHY
Bimpiskie AM, i HO. Ockineku AH | OM,, to ZHAM = ZOM,M.
Kyru AMH i M, MO piBHi ak BepTukaabHi. OT:xe, TpukyTHUKT HAM
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i OM M mopibHi 3a mepIToio 03HAKOIO MOAIOHOCTI TPUKYTHUKIB. 3Bij-
AM _ AH
MM, OM,
mrenHi 2 : 1, paxyioun Big Bepmuau A. 3Bigcu Touka M — IIeHTPOIN
TpuryTHuKa ABC.

IoBemeHHs O BUNAAKY TYIIOKYTHOTO TPUKYTHUKA aHaJOTiuHe. A

cu =2. Orxe, Touka M mnoginae mexpiany AM, y BimHO-

3BepHEeMO yBary Ha Te, II[0 MU He JIUIIe BCTAHOBUJIU (haKT HAJIEK-
HOcTi Touok O, M, H oxHill npawmiii, a if foBeJHu piBHiCTH
HM =2MO,
AKa € Ie OJHi€I0 BJIACTUBICTIO UyJOBUX TOYOK TPUKYTHUKA.

e

BMPAB/N HET

1. Jlaso aBi TOYKM, SKi J€KaTh B OMHIN ITiBIJIOIMHI BiIHOCHO AaHOI
npsamoi. [TobyayiiTe TPUKYTHUK, OJHA 31 CTOPiH SAKOTO JIEKUTH Ha
IDaHIN npaMiii, a IMeHTP OIMMCAHOIO KOJIa Ta OPTOIIEHTP € ABOMA Oa-
HUMHU TOUKAMU.

2. Tlooynmyiite TpukyTHUK ABC 3a TphbOMa HAHWMHU TOUKAMU: BEPIIH-
HOI0 A, oproneHTpoM H i mertpom O ommcaHOTO KoJia.

3. BicerTpuca Kyra A roCTPOKYTHOro TpUKyTHHKA ABC IepHeHmu-
KyasapHa no npamoi Eisepa mboro tpukyTHuka. IloBemiTs, 1o
ZA = 60°.

Brasisxa. [oBenits, mo HA = OA.
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3ABJAHHS Ne 2 «TEPEBIPTE CEGE» B TECTOBI ®OPMI

1. Ha pucyury 169 A B, | A,B,, A,B, | A,B,,
AA, = %A1A3. 3Bifcu BUILIHBAE, IO:
A)AA, = BB, B)AA, = B,B,;
B) B,B, = 2B,B,; T)AA, = B,B,.

2. fdxmo meniamm AA, i BB, tpukyrHuka ABC
IepeTHUHAIOTHCA B Toulli M, TO fAKa 3 MaHUX
piBHOCTEN € MPaBUJIBHOIO AJIA OyAb-IKOTO TPU-
kyTHUKA ABC? Puc. 169
A)AM : MB, = BM : MA;
B) MA, = %MB;

1

B) MA, = EAM ;
I) MB, = %BBI.
3. Ha pucynry 170 A,C, | AC. Togi: B
A) AC_ BA, By BC _ AC.
AC ~AA BC, AC,
BA, _CB, AC _ BA,
B) 2580 Dac=a8 4 C,
4. Y tpurkytury ABC Bimomo, mo AB = 8 cm, A C
BC =4 cm, AC = 9 cMm. ¥ AKOMY BigHOIIIeHHI
IIeHTP BIMCAHOTO KoJja AiauTs 6icektpucy BB, Puc. 170
paxyiouu Bix BepiiuHu B?
A) 2:3; B)4: 3;
B)2:1; ') 3:4.

5. Yepes Trourky M cropornu BC napanenorpama ABCD mpoBeneHo mpsi-
My, sKa mapaJesnbHa ctopori CD. I1a nmpama mepetTuHae Bigpisku BD
iAD y roukax K i F Bignmosigzo. Bigomo, o BM : FD =2 : 1. Yomy
nopisuioe Biguommenus KD : BK?

A)2:1; B)1:3;

B)1: 2; r')4:1.

6. ¥V tpurkytHuky ABC Bimomo, mo AB = 14 c¢m, BC = 21 cm. Ha cTopo-
Hi AB Ha BiAcTaHi 4 cM Big BepinmuHU A IMO3HAUEHO TOUYKY D, uepes
AKY IPOBeNeHo NpAMY, apajaeabHy cTropori AC. 3HaigiTh Bigpisku,
Ha AKi g opAaMa giauthb ctopouy BC.

A) 12 cm, 9 cm; B) 15 cMm, 6 cwm;

B) 18 cMm, 3 cwm; T') 14 cm, 7 cMm.
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10.

Binpisok MN mpoBeneHO uUepe3 TOUKY IIEPETUHY AiaroHajiedl He-
piBHOOeApeHol Tpamelii ABCD napaJjenbHo il ocHoBam (puc. 171).
CKinbKHU map MOAiOHMX TPUKYTHUKIB 300pakeHOo HA PUCYHKY?

A) 4; B) 6; B) 3; T) 5.
B C B
M N EAR
A c
A D
Puc. 171 Puc. 172

Yepes Bepmunau A i C HepiBHOGeApeHOTO TpUKyTHUKA ABC TIpOBE-
JIIeHO KO0JI0, siKke mepetuHae cropouu BA i BC y toukax E i D Bin-

moBiguo (puc. 172). fAka 3 maHmx piBHOCTEH € IIPaBUILHOIO?
Ay BC_BA g BE_BD o DE_BD . BD_BC

BD BC BC BA AC BC DE AC
Xopna AB neperunae xopay CD y ii cepenuni Ta AiJIUTLCS IIi€o

TOUYKOIO Ha Bimpisku, ski gopiBHO0OTEL 4 cM i 25 cMm. S3HAKAAITEL XOP-

oy CD.
A) 10 cwm; B) 100 cwm;
B) 5 cwm; ') 20 cm.

Y tpurkytauky ABC Bimomo, 1m0 AB =10 cm, BC =4 cm, CA = 8 cw™.
Ha croponi AC nmosnaueno Touky D Taky, mo AD = 6 cm. S3HaUAITH
Bimpisor BD.

A) 5 cwm; B) 6 cwm;

B) 4 cwm; ') 7 cwm.

FONOBHE B MAPATPA®I 2

Teopema Paieca

SAxmro mapanenbHi npaMi, AKi MepeTHHAIOTH CTOPOHU KyTa, BiaTu-
HaIOTh Ha OMHIiN HIOT0 CTOPOHI PiBHI BiipidKu, TO BOHU BiATUHAIOTH
piBHIi Bigpiskmu Ii Ha APYyriil HOro CTOPOHI.

Teopema npo MpoOmOPIiiiHi Bigpisku

SAK1ro mapajgenbHi IpAMi mepeTUHAIOTh CTOPOHU KyTa, TO Biapisku,
110 YTBOPUJINCS HA OAHiN CTOPOHI KyTa, IIPOHOPIIiiiHi BigmoBigHUM
Bimpiskam, III0 YyTBOPUJINCSA HA APYriii CTOPOHI KyTa.
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BaactuBicTs MegiaH TPUKYTHHKA

fonosHe B naparpadi 2 111

Yeci Tpu MemiaHM TPUKYTHUKA IIEPETUHAIOTHCA B OMHIN TOUIl, AKa
IiIUTh KOKHY 3 HUX y BigHomreHHi 2 : 1, paxyioun Bif BepIIUHU
TPUKYTHHUKA.

BaactuBicTh GiceKTpHCH TPUKYTHUKA
BicexTpuca TpuKyTHUKA TiJIUTH OTO CTOPOHY Ha BiApisdKM, IMpOIop-
MifiHI TPUJIEerJIUM 0 HUX CTOPOHAM.

IToxi6Hi TPUKYTHUKHU
IBa TPUKYTHUKU HA3UBAIOTh MOAIOHUMY, AKIIO IXHi KyTH BigmoBia-
HO PiBHI Ta CTOPOHU OJHOTO TPUKYTHUKA ITPOMOPITiiiHI BigmoBiHUM
CTOPOHAM [IPYIOoT0 TPUKYTHUKA.

Jlema mpo momiOHi TPUKYTHUKH
IIpama, AKa mapajieJibHAa CTOPOHI TPUKYTHHKA Ta IepeTHuHAaE IBi
iHIMUX #OTO CTOPOHM, BiATWHAE BiJ JaHOTO TPUKYTHHKA HOMY IIO-
TiOHUI.

Ilepma o3Haka MOAIOHOCTI TPUKYTHHKIB: 3a JBOMAa KyTaMu

SAKIio gBa KyTH OZHOTO TPUKYTHUKA NOPiBHIOIOTH OIBOM KyTam
IPYTrOoro TPUKYTHUKA, TO TaKi TPUKYTHUKHU IOMi0OHi.

JIpyra o3Haka mofiOGHOCTi TPMKYTHHUKIB: 32 IBOMA CTOPOHAMY Ta KYTOM
MisK HUMU

SAKIo ABi CTOPOHM OJHOrO TPUKYTHUKA IIPOIIOPIiiiHI JBOM CTOPOHAM
IPYroro TPUKYTHUKA Ta KyTH, YTBOPEHi IIMMH CTOpOHaMH, PiBHI,
TO TaKi TPUKYTHUKU IMOAi0OHi.

Tpers o3HaKa MOAIOHOCTI TPUKYTHUKIB: 3a TPhOMA CTOPOHAMM

SIKIIO TPU CTOPOHU OJHOTO TPUKYTHUKA IIPOMOPIIiiiHi TPHOM CTOPO-
HaM IPYroro TPUKYTHUKA, TO TaKi TPUKYTHUKU HOIi0OHI.
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§ 3& PO3B'SI3YBAHHS

N MPAMOKYTHUX TPUKYTHUKIB

Y upoMy naparpadi BM 03HaMomuTeCs 3i 3HaMmeHuTolo Teopemolo [Miharopa.

Bu HaBuMTECH 33 BIAOMMMM CTOPOHAMM Ta KyTaMU MPSAMOKYTHOIO TPUKYTHMKA
3HAXOAMTM MO0 HEBIAOMI CTOPOHM Ta KyTH.
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15. MeTpunyHi cniBBigHOLWEHHSA
B MPAMOKYTHOMY TPUKYTHUKY

Ha pucyukry 173 Binpisok CD — BucOTa IPAMOKYTHOT'O TPUKYTHU-
ka ABC (LZACB = 90°).

Binpisku AD i DB nasuBaioTh npoekuiamu KatetriB AC i CB Biamo-
BiHO Ha rimoTeHy3y.

Jlema. Bucoma npamokymnozo mpukymHuuka, npoéedena 00
zinomeny3su, diaumbs mpPuKymHuk Ha 06a NOJiOGHUX NPAMOKYMHUX
MPUKYMHUKU, KOJ}CeH 3 AKUX N00iOHUL 0AHOMY MPUKYMHUKY.

HoBeniTs jieMy camMOCTiiiHO.

Teopema 15.1. Keadpam éucomu npamoKkymHozo0 mpuKymHuHuka,
npoeedenoi 0o zinomeny3u, dopienioe 000ymkrky npoexyil kamemié
Ha 2inomeny3y. Keadpam xamema dopiénioe dobymky zinomeny3u
ma npoexyii yb020 Kamema Ha 2inomeny3sy.

Hosedennsa. © Ha pucynky 173 Bigpisok CD — BucoTa Ipamo-
KyTHOTrO TpuKyTHUKa ABC (LACB = 90°). [ToBememo, II10:

CD?=AD-DB, AC?*=AB-AD, BC*=AB-DB.

Ockinbkn ACBD © AACD, 1o C2 —BD guiren CD*= AD - DB.
AD CD
AC _AB s AB.
Ockinsru AABC © AACD, To D= ac . 3Bigcu AC“=AB-AD.
Ockinpru AABC © ACBD, 1o gIC) - ‘;}g Beincn BC®=AB-DB. A

Axio goB:KUHY BiApisKiB Ha pucyHKy 173 mosuauuTtu tak: AC = b,
BC=a,AB=c¢,CD=h,AD=0,, DB =a,_ To noBeJieHi cIiBBigHONIEHHA
HaOyBAOTh BUTJIALY:

h =ab, a*=ac, b>=bec

c’e?

I1i piBHOCTi HA3MBAIOTH METPUYHNMH CIiBBiTHOIMIEHHAMHU B IIPAMO-
KYTHOMY TPUKYTHHUKY.

IIpukaan. [lano nBa Bigpisku, HOBKUHU AKUX AOPIBHIOIOTH @ i b
(puc. 174). IlobynyiiTe TpeTiit BiApisdoK, MOBKMUHA AKOT0 JOPiBHIOE ab.

Cc

D

Puc. 173 Puc. 174
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D Posze a3anns. Posraaaemo TpukyTHuk ADC
/" (LADC = 90°), y axkomy Bimpisox DB € BHCOTOIO
“ (pue. 175). Maemo: DB = /AB- BC. SIxmo nosHa-
yutu AB = a, BC = b, To DB = Jab.

IIpoBenenmit aHai3 MOKA3ye, K IMIPOBECTHU II0-
OyIOBY.

Ha poBinpHiN npamiii mosHaumMo TOUuKy A Ta

Puc. 175 BimKIamemo mocaigoBHO Biapisku AB i BC Taxk, 1o

AB =a, BC = b. TIIobyayemo Koo 3 miamerpom AC.

Yepes Touky B mpoBeneMo mpAMY, HEPHEHIUKYIAPHY no npamoi AC
(puc. 175). Hexait D — oxHa 3 TOYOK HEPETUHY IPAMOI Ta KOJIa.

Hosememo, 1o Biapisoxk DB mykauumii. CupaBai, ZADC = 90° ak
BIOUCAHUI KYT, 1110 ciupaeTbesa Ha niametp AC. Toxi 3a Teopemoio 15.1
DB? = AB- BC, 10610 DB = Jab. @

‘l) 1. fkoto opmynoto NoB’A3aHi BUCOTa NPSMOKYTHOIO TPUKYTHKKA, NPO-
Be[eHa [0 rinoTeHy3u, i NpoekLIii KaTeTiB Ha rinoTeHy3y?

2. fkoto bopMysoto NMoB'A3aHi KaTeT, rinoTeHy3a Ta NpPoekLis Lboro
KaTeTa Ha rinoteHysy?

BMPAB/ HEET

510.° 3HaiigiTh BUCOTY NPAMOKYTHOI'O TPUKYTHUKA, IIPOBEIEHY 3 BEp-
MIXHU IPSIMOT0 KyTa, AKIIO BOHA MiJNUTh rIIOTeHy3y Ha BiApisku
3aBIOBXKKHN 2 cM 1 18 cm.

511.° KaTeT IpAMOKYTHOIO TPUKYTHHUKA AOPiBHIOE 6 cM, a HOro Impo-
eKI[isg Ha rimoTeny3y — 4 cM. S3HAWAITH TilIOTEHY3Y.

512.° BucoTra mpsIMOKYTHOTO TPUKYTHUKA, IIPOBEIEHA 10 IilloTeHysH,
minuThk ii Ha Bigpisku 3aBHoB:kKHU 5 cM i 20 cm. 3HAKWAITE KaTeTu
TPUKYTHUKA.

513.° Bucora IpAMOKYTHOTO TPUKYTHUKA, IIPOBEJIeHA 3 BEPIIUHU IPs-
MOT0 KyTa, JopiBHIOE 48 cM, a HIPOEKIlid OJHOTO 3 KAaTeTiB Ha
rimoreny3y — 36 cMm. 3HAWIITH CTOPOHU JAHOTO TPUKYTHHUKA.

514." 3HaiigiTh KaTeTu MPSIMOKYTHOT'O TPUKYTHUKA, BUCOTA SIKOTO Mi-
JUThH TiIIOTeHY3y Ha BiApi3KM, OOMH 3 SKUX HA 3 CM MEHIIHNH Bif
miei Bucotu, a Apyruii — Ha 4 cM OGiJIBIINHA 3a BHUCOTY.

515." 3HaliTh MEHIIINHA KAaTeT IPIMOKYTHOTO TPUKYTHIUKA Ta Or0 BU-
COTY, IIPOBEAEHY OO0 TilOTeHY3U, SAKINO OiMBIINNA KAaTeT MeHIITI



516.°

517.°

518.°

519.”

520.”

521.”

522,

523.”

524."

525.

526.
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Big rimorenysu ma 10 cm i 6inbInumii 3a CBOIO HPOEKILiI0 HA TiIlo-
TeHy3y Ha 8 cM.
IlepneHauKyaAp, OUMYIIEeHUII i3 TOUKU MHEepeTHUHY AiaroHajein
pomba Ha HOoTO CTOPOHY, HOPiIBHIOE 2 CM i AiJIUTH IO CTOPOHY Ha
Bimpiskm, aKi BigHOCATHCS aAK 1 : 4. 3HAkAiTL HiaroHasi pomoa.
IleprienguKyIAap, OMYIIEHUH i3 TOUKY KOJa HA JiaMeTp, HiJTUTh
ioro Ha aBa BiApisKu, OAMH 3 AKUX AOPiBHIOE 4 cM. S3HAUTITH
paziyc KoJja, AKIIO JOBXKUHA IepIeHINKYJasapa gopiBaioe 10 cMm.
3HaWiaiTh mepuMeTp PiBHOOiIUHOI Tparmellii, ocHOBU SAKOI MOpiB-
HIOIOTH 7 c¢M i 25 cm, a miaroHasi mepueHAUKYJIAPHI K0 GiuHUX
CTOpiH.
ITeHTp KOJIa, ONIMCAHOTO HABKOJIO PiBHOOGIUHOI Tpariellii, HaJeKUTh
ii 6imbImTitt ocHOBi. 3HAAITE Pagiyc MBOTO KOJa, AKIIO AiaroHab
Tpamneiii gfopiBHioe 20 cM, a IIPOEKIlid AiaroHaJji Ha OiJIbIITY OCHO-
By — 16 cmMm.
Hiaronanb piBHOGIUHOI Tpamenii mepmeHAWKYJIAPHaA A0 GiuHOI
CTOPOHH, AKa OopiBHIOE 12 cm. 3HAULITL cepeaHIO JiHiIO Tpa-
merrii, SKIMO pamiyc KoJia, ONMMCAaHOTO0 HABKOJIO Tpallellii, mopis-
"ioe 10 cMm.
3HaiaiTE BUCOTY PiBHOOIUHOI Tpamerii, AKiro ii giarouaJuasb mep-
MeHANKYJIApHA 00 60iYHOI CTOPOHU, a Pi3HUIIA KBAApPaTiB OCHOB
IopiBHIOE 25 cM.
YV npsaMOKYTHY Tpalleiio BIIMCAHO Ko0J0. Touka ZOTHUKY OiIUTh
OinpIny GiuHY CTOPOHY Ha Biapiskm 3aBHoBkKH 8 cm i 50 cwm.
3HalAiTh IePUMETD TpaIerrii.
YV piBHOOiIUHY Tpameliiro BOMCAHO Ko0Ji0. Touka MOTHUKY IiJIUTh
O0iuHy CTOPOHY Ha Biapisku 3aBHOBKKH 3 cM i 27 cm. 3HAWIITH
BHCOTY Tparerrii.
Hamo mBa Bigpisku, JOBKUHU AKUX MOPiBHIOWOTH a i b. ITob6ymyii-
ab

Te BiIpiBOK 3aBIOBIKKU -

BMPABW AJ11 NOBTOPEHHS I

Ilepumetp mapasenorpama OisbInuii 3a ogHY 3i cTopiH Ha 35 cMm
i 6inpInuii 3a Apyry cTopoHy Ha 28 cM. 3HAWAITh CTOPOHU Iapa-
Jiejiorpama.

Ha croponax AB, BC, CD i AD xBaapata ABCD mosuHauuau
BigmoBimuo Touku M, N, K i E Tak, mo uotupukyTauk MNKE
€ NIPAMOKYTHHUKOM, CTOPOHU AKOI'0 IapajielbHi Aiaromanam
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KBagpara. SHaUAITh mepuMeTp NPAMOKYyTHUKAa MNKE, AKII0
niaroHanb kBagapata ABCD mopiBHIOE 7 cM.

527. V¥ KoJIO0 BIHCAHO TPAIlelliio, JiaroHajab SKOI JiMUTh KYT IPU 0ilb-
11i#f OCHOBI HaBIiJI. SHAUITL AYTH, HA AKI AiASTh KOJIO BEepPIITUHU
Tparmeirii, AKINO oAWH 3 ii KyTiB mMopiBHIOE 74°.

CMOCTEPIFTAUTE, PUCYUTE,
KOHCTPYIOUTE, DAHTA3YUTE

528. VY BmmCaHOTO B KOJIO MHOTOKYTHUKA BUOPAJIU BEPIIUHY Ta IIPO-
BeJU BCi miaroHasi, AKUM I[d BepIIMHA HaJeXuUTb. JloBeniTs,
110 cepeJ TPUKYTHUKIB, 1[0 YTBOPUJIHNCS, He OiJbIlle HiXK OmUH
€ TOCTPOKYTHHM.

16. Teopema Midaropa

Teopema 16.1 (reopema Iliharopa). ¥ npamokymunomy mpu-

Kymuuky kéadpam zinomeny3u 00pi6HIOE cymi k6adpamié kamemis.

C Hosedenns. © Ha pucyary 176 306pa-

SKeHO IPAMOKYTHUN TpuKyTHUK ABC (LACB =
= 90°). IToBexemo, mo AB?=AC?+ BC2.

ITpoBememo Bucory CD. 3acTocyBaBIITU

A L] B Tteopemy 15.1 gna xareriB AC i BC, oTpumy-
D emo: AC?=AB-AD i BC? = AB- DB. [logapmu
mouJeHHO Iii piBHOcTi, orpumaemo: AC?+

Puc. 176 +BC?=AB-AD+AB- DB.

IHani maemo: AC? + BC?2 = AB-(AD+DB) = AB2. A

SAKI10 B IpAMOKYTHOMY TPUKYTHUKY AOBXKUHU KaTeETiB AOPiBHIO-
I0Thb a i b, a TOBXKMHA TiMTOTEeHY3U MOPiBHIOE ¢, TO Teopemy Iliharopa
MOJKHa BUPA3UTU TAKOI0 PiBHiCTIO:

c2=a?+b?

Teopema Iliharopa mae smory 3a gABoMa CTOPOHAMU IIPAMOKYTHOT'O
TPUKYTHUKA 3HAWUTU MOT0 TPETIO CTOPOHY:

c=va?+b% a=c?—b% b=+c?—a®

3 pisHocti ¢ =a?+b? Taxkoxx BUIIUBAE, 1m0 c2 >a’ i ¢® >b?, 3Bigcu
¢>aic>b, Tobro 2inomenysa Ginvwa 3a 6yov-akul i3 kamemia'.

! Tumum cmoco6oMm el paxT 6yJI0 BCTAHOBJIEHO B Kypci reomeTpii 7 Kiacy.
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CcopmynionTte Teopemy [idaropa.
3anuwitb Teopemy [licharopa, AKLLO KaTeTU MPSAMOKYTHOTO TPUKYT-
HWMKa JOPIBHIOTb @ | b, a rinoTeHy3a AOPIBHIOE ¢.

fIK 33 ABOMa CTOPOHaMM MPSMOKYTHOIO TPUKYTHMKA 3HANTU MOro
TPETIO CTOPOHY?

4. flka 3i CTOPIH NPSMOKYTHOIO TPUKYTHUKA € HAMOINbLIO0?

529.°

530.°

531.°

532.°

533.°

534.°

535.°

536.°

537.°

538.°

539.°

BMPAB/ HET

3HAWIITh TiMOTEeHYy3y HPAMOKYTHOTO TPUKYTHHKA, SAKIIO HOTO
KaTeTu nopiBHIOOTE: 1) 3 cmi 4 cm; 2) 6 ecmi 9 cm.

3HaWIiTh KaTeT MPAMOKYTHOTO TPUKYTHUKA, SAKIIO HOT0 TimoTe-
Hy3a Ta APYruil KaTeT BiATOBiAHO JOPiBHIOOTH: 1) 15 cm i 12 cwm;
2) 7emi V13 o

Hexait a i b — KaTeTwn TPAMOKYTHOTO TPUKYTHHUKA, ¢ — MOTO
rimorenysa. 3HAWAITL HEBiJOMYy CTOPOHY TPUKYTHHKA, AKIIO:
Da=5cm,b=12cm; 2) a=1cm, c =2 cm; 3) b =3 cwm,
c=+90 cwm.

CropoHu mpAMOKYTHUKA AOpiBHIOIOTH 9 cMm i 40 cm. Homy [mo-
piBHIOE #ioro miaroHaab?

OpmHa 3i CcTOpiH IPAMOKYTHUKA AOPiBHIOE 7 CM, a giaroHaab —
25 cM. 3HaAUIITH CYCiAHIO 3 TAHOIO CTOPOHY IPAMOKYTHUKA.
Biuna cropoHa piBHOOEZPEHOTO TPUKYTHUKA NOpiBHIOE 29 cwM,
a BUCOTa, IIpoBefieHa Mo ocHoBU, — 21 cm. YoMy m0piBHIOE OCHOBA
TPUKYTHUKA?

Bucora piBHOGEAPEHOTO TPUKYTHUKA, IIPOBeIeHAa 10 OCHOBHU, MIO-
piBHIOE 35 cM, a #oro ocHoBa — 24 cMm. Homy mopiBHIOE OiuHa
CTOPOHA TPUKYTHUKA?

Y koxi, pamiyc akoro mopiBHioe 10 cM, ITpoBeZeHO XOPIY 3aB-
IOBXKKU 16 cm. 3HalimiTh BifcTamb Bim IleHTpa Koja OO JaHOI
XOpau.

3HaiaiTh mepuMeTp pomba, AiaroHasi AKOTO HOPiBHIOIOTEL 24 ¢M
i 32 cm.

Cropona pomba mopiBHIioe 26 cMm, a ogHa 3 miaromaJyein — 48 cwm.
3HaiAiTH APYTY AiaroHAJL poMba.

OpuH i3 KaTeTiB IPAMOKYTHOIO TPUKYTHUKA AopiBHIOE 21 cwm,
a Ipyruii KaTeT Ha 7 cM MeHINIWi Bix rimoreHysu. 3HAUAITH Te-
pUMeTp TPUKYTHUKA.
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X
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a 0 8
Puc. 177

540.° T'imoTeHy3a IPAMOKYTHOT'O TPUKYTHUKA AOPiBHIOE 26 CM, a KaTeTu
BigHOCATBHCA AK b : 12. 3HaWAITHL KaTeTu IILOTO TPUKYTHUKA.

541." KaTer mpaAMOKYTHOrO TPUKYTHHKA NOPiBHIOE 6 cMm, a Memiaua,
IpoBeJeHa A0 HbOT0, — 5 cM. SHAHAITE TIIOTeHy3y TPUKYTHHUKA.

542." Y tpurkytaury ABC Bimomo, 1o BC = 20 cMm, Bucora BD OgiinuThb
croporny AC ua Bigpisku AD =5 cm i CD = 16 cm. 3HaiIITh CTO-
pouy AB.

543." ¥V mpukytuury ABC Bigomo, 1mo AB =17 cm, BC =9 cm, KyT C Ty-
nwuii, Bucora AD mopiBHiOe 8 cMm. 3HaiimiTe ctopony AC.

544.° 3HaAHAITL BUCOTY PiBHOCTOPOHHLOT'O TPUKYTHUKA 31 CTOPOHOIO 4.

545." 3HaiifiThL miaroHaJb KBaapaTa 3i CTOPOHOIO d.

546." 3Ha¥IiTH CTOPOHY PiBHOCTOPOHHBLOT'O TPUKYTHUKA, BUCOTA SIKOTO
nopiBuioe h.

547.° 3HaliTL KaTeTH IIPAMOKYTHOTO PiBHOOEAPEHOr0 TPUKYTHHKA,
rimorenysa SKOro JOPiBHIOE C.

548." 3HaliniTh JOBXKUHY HeBimomMoro Bigpiska x Ha pucyuky 177 (pos-
Mipu JaHO B CAHTUMETpPax).

549." 3HaiimiTh JOBXKUHY HeBimomMoro Bigpiska x Ha pucyuky 178 (pos-
Mipu JaHO B CAHTUMETpPAaXx).

550." ¥V piBHOOEIpPEeHOMY TPUKYTHHKY BMCOTa, IPOBeIeHA OO OiuHOI
CTOPOHHU, OOpPiBHIOE 8 cM. Boma misinTh 6GiuHy CTOPOHY Ha ABa
BiZpisKu, OOMH 3 IKUX, IIPUJIETJINH 10 BePIINHN PiBHOOEIPEHOTO
TPUKYTHUKA, OJOPiBHIOE 6 cM. S3HAWAITH OCHOBY TPUKYTHUKA.

Puc. 178



551.°

552.°

553.°

554.°

555.°

556.

557.°

558.°

559.°

560."

561.°

562.°

563.
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Bucora piBHOGEIPEHOTO TPUKYTHUKA, OITyIlleHa Ha OiUHY CTOPOHY,
minuTek i1 Ha Bigpiskm 3aBHoBKKH 4 c¢cM i 16 cm, paxyiouu Bin
BePIIMHU KyTa IIPU OCHOBi. 3HAWAITH OCHOBY PiBHOOEIpPEHOTO
TPUKYTHUKA.

OcHoBa pPiBHOOEAPEHOTO TYIOKYTHOTO TPUKYTHUKA TOPiBHIOE
24 cm, a paziyc Koja, OIIMCAHOT'0 HABKOJIO HbOro, — 13 cMm. 3Hali-
IiTh 6iUHY CTOPOHY TPUKYTHUKA.

Bucora piBHOOEIPEHOTO IOCTPOKYTHOT'O TPUKYTHUKA, IIPOBeIeHAa
1o 0or0 OCHOBU, JHOPiBHIOE 8 cM, a pajaiyc KoJia, OMMCAaHOTO Ha-
BKOJIO HBOTO, — 5 cM. 3HAUAITh OiYHY CTOPOHY TPUKYTHUKA.

OcHoBa piBHOOEIPEHOTO TPUKYTHUKA Ha 2 cM OijbIna 3a Giuny
CTOPOHY. SHAUIITh CTOPOHN TPUKYTHHKA, AKIIO BHICOTA, IIPOBE-
IeHa IO OCHOBHU, AOPiBHIOE 8 cM.

IlepumeTtp piBHOOGeApPeHOr0 TPUKYTHHKA mopiBHioe 90 cMm, a BU-
coTa, IMpPOBeJeHa OO0 OCHOBHU, — 15 cMm. 3HAWIITH CTOPOHU TPHU-
KYTHUKA.

CTOpOoHM TYMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTL 29 cMm, 25 cm
i 6 cm. 3HalAiTE BUCOTY TPUKYTHUKA, IIPOBEIEHY OO MEHIIOI
CTOPOHU.

CTopoHU TPUKYTHHKA HOPiBHIOIOTL 36 cMm, 29 cm i 25 cm. 3Haii-
IiTh BUCOTY TPUKYTHUKA, MIPOBEAEHY OO0 OiJIBIITOI CTOPOHU.

I3 TouKku mo IPAMOI IPOBEAEHO MBI MOXMJIi, JOBKUHU AKUX BiTHO-
CATHCA AK D : 6, a IPOoeKIil MuX HOXUINX Ha IPAMY JOPiBHIOIOTH
7 cm i 18 cm. BHaiigiTh BimcTaHb Bif mamHol TOUKHU A0 ITiel mpamoi.
I3 Touku mo mpsMOi HMPOBEAEHO ABI MOXMJII 3aBAOBKKU 15 cMm
i 27 cm. Cyma mOBMKUH MPOEKIIHA ITUX MOXUIUX HA MPAMY MIO-
piBHIOE 24 cM. 3HAHAITH TPOEKI[iI0 KOMKHOI MOXMUJIOI.

Touka HOTUKY KOJia, BOIMCAHOTO B IPAMOKYTHUI TPUKYTHUK,
IiTuTh OOUH i3 fioro KaTeTiB Ha Bigpisku 2 cm i 6 cM. 3HAWITH
CTOPOHU TPUKYTHUKA.

3HaWAITL CTOPOHU IIapaJjiesiorpamMa, JiaroHaJi SIKoro JOPiBHIOIOTH
16 cm i 20 cm, AKIO ofgHA 3 AiaroHaJsell MepHeHIAWKYJIIPHA 0
MOro CTOPOHH.

SHaUAITh mEPUMETP IPAMOKYTHOI'O TPUKYTHUKA, AKIINO Oicek-
Tpuca IPAMOTrO KyTa AiJIUTH TMOTeHY3y Ha Bi[pisKU 3aBIOBXKKU
30 cm i 40 cMm.

SHaUAITh mEePUMETP IPAMOKYTHOI'O TPUKYTHUKA, AKIINO Oicek-
TpHUca TOCTPOTO KyTa NiJIUTH HNPOTUJIEKHUN KaTeT Ha Bigpisku
3aBIOBXKKU 24 cm i 51 cMm.
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564.°

565.”

566.”

567."

568."

569.”

570.”

571.”

572.”

573.”

574.”

(Cmaposunna apabevka 3adayva.) Ha mporunexuux 6eperax piu-
K1 POCTYTh OJHA IIPOTU OAHOI ABi masbmu. Bucora omHiel 3 HEUX
nopiBaioe 30 uikTiB, Bucora apyroi — 20 JikTiB, a BimcTaHB
Mik mpukopHaAMu maabM — 50 gixkTiB. Ha Bepimeuky Ko:kKHOI
maJbMU CHUAWTH ITaxX. PanToM obuaBa mraxu mobaumiaum puody,
AKa 3’sIBUJIACA HA MOBEPXHI BoAM MiK majbMamMu. BoHu 3iaeTinnm
3 MajJbM OJHOYACHO i, PyXaiouuch 3 OAHAKOBOIO IITBUIKICTIO, Of-
HOouacHO cxonuau puby. Ha saxiii Bigcrani Big IpUKOPHS BUIIOL
naapbMu 3’ssBusacsa puoda?

OcuoBu piBHOOIUHOI Tpamerii gopiBuioooTs 12 cm i 20 cMm, a mia-
TOHAJIb € 0iCeKTPHCOI0 TYIIOro KyTa Tparmelii. 3HalAiTh 1110 mia-
TOHAJIb.

OcHoBU TIPAMOKYTHOI Tpamerii qopiBHooTs 18 cm i 12 cMm, a mia-
roHajJb € OiCeKTPMCOI0 TOCTPOTO KyTa Tpamelii. S3HaAHMITL IO
miaroHamub.

¥ koui mo pisHi O0Ku Bij ioro IeHTpa MPoBeJeHO ABi mapaJiejabHi
xopau 3aBHOB:KKU 16 cm i 32 cm. Biacramp Mixk xopmamu [0-
piBHIOE 16 cMm. 3HalmiThL pamiyc Koia.

¥ koui mo oxguH GiK Bif #ioro meHTpa IPOBEEeHO IABi mapaJjesbHi
xopau 3aBHoBXKKU 48 cm i 24 cMm. Bigcranp MmidkK xopmamu mgo-
piBHIOE 12 cMm. 3HalAiTHL pagiyc KoJja.

Pagiyc xKoja, BrircaHoro B piBHOOEAPEHU TPUKYTHUK, JOPiBHIOE
12 cMm, a BifcTaHb Big BepIIUHMN PiBHOOEAPEHOTO TPUKYTHUKA 10
meuTpa Koma — 20 cm. 3HAUAITH TepUMETp AAHOTO TPUKYTHUKA.

Touka JOTUKY Ko0Jia, BIIUCAHOTO B IPAMOKYTHY Tpaneliim, JiIuTb
ii 6ibIITy OCHOBY Ha Biapisku 3aBmoB:xkKU 20 cM i 25 cMm, paxyoun
Biz BepiIiuHU IpAMOro kKyra. O6GUucaiTsy mepuMeTp Tparelrii.

Touka JOTUKY Ko0JIa, BIKXCAHOTO B IIPAMOKYTHY TpameIliio, JiJInuTb
ii MeHIITy OCHOBY Ha BipisKu 3aBAOBKKHU 6 cM i 3 cM, paxyioun
Big BepimmHU IpAMOro Kyra. O0UuciiThs mepuMeTp Tpamerii.

KaTteTu mpaMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTE 18 cm i 24 cwm.
3HalIiTh OiceKTpuCy TPUKYTHUKA, IPOBEAEHY 3 BEPIINHU MEH-
IIIOTO TOCTPOTO KyTa.

Mepgianu AM i CK tpuxkytHuka ABC neprneHIuKyJIApHi. SHalIiTh
CTOPOHU TPUKYTHUKA, AKIINO AM =9 cm i CK = 12 cm.

Y tpurytHUKy ABC Menianu BM i CK niepneHINKYJIAPHI Ta mmepe-
TUHAIOTHCA B Toulli O. 3HakaiTeh Bigpisok AO, akimo BM = 36 cm
i CK =15 cMm.
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575.” (3adaua Bxackapu'.) Hax osepom Tuxum, 3 miByTa? 3aBBUIIKYT

576.

5717.

IligHocuaachk JioToca KBiTKa.

I oxmoro pasy nmopusBuacTuil BiTep
Bignic ii panTom y6ixk.

Hema 06isiplte KBiTKM HAJ TOIO BOIOIO.
Harpanus Ha Hei pubayika 3aB3ATHH
B nBox dyrax Bim micis, me Ta pociia.
OTOsX TIPOIOHYI0 TOOI 3amIUTaHHA:
fAxa & Toro o3epa TyT raubuHa?

roTYEMOCS A0 BUBYEHHSA HOBOI TEMU I

Y tpukytuury ABC Bimomo, 1o /C =90°, AB=13 cm, BC =5 cwm,

AC =12 cm. 3HaligiTh BiIHOIIIEHHSA:

1) Karera, IPUJIETJIOTO [0 KyTa A, i rimorenysu;

2) KaTeTra, MPOTUIEIKHOTO KyTy A, i rimoTenysu;

3) KaTera, MPUJIETJIOTO A0 KyTa B, i rimorenysu;

4) rarera, IPUJIETJIOTO 10 KyTa B, i KaTeTa, MPOTUIEKHOTO ITLOMY
KYTY.

Ha opui#i cropoHi KyTa A mO3HAYMIU

Touku B, C i D tak, o AB = BC =5 cmMm,

CD = 10 cm (puc. 179). Is Touok B, C

i D omymieno nepunesHgurkyaspu BE, CF

i DM Ha npyry CTOPOHY KyTa A, IpUYOMY

AE =4 cvm. 3HaliTh BifHOIIIEHHA KaTeTa,

IIPUJIETJIOTO 10 KyTa A, i rimorenysu:

1) y TpukyTHURY AEB; Puc. 179

2) y tpukytHury AFC;

3) y TpukyTHURY AMD.

CMOCTEPIFTAUTE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YWUTE

Y kBazapari 3i croporoio 1 M moBisbHO mos3Haumau 51 Toury. Ho-
BeIiTh, IO cepel IMUX TOYOK iCHYIOTh TPU, AKi MOXKHA HAKPUTHU
KBajgpaToM 3i cropouoio 20 cMm.

! Bxackapa (1114-1185) — inmailicbKuilt MaTeMaTUK i acTPOHOM.
21 pyr = 30,48 cm.
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Léﬁ MIdArOP

Bu BUBYMIM 3HAMEHUTY T€OPEMY, AKAa HOCUTH iM’ A BUJATHOTO JaB-
HBOrperbKoro BueHoro Iligaropa.

HocaimxeHHAa cTapoJaBHIX TEKCTiB cBiguaTh, IO
TBepIKeHHA I[iel Teopemu O0yio Bimome 3amoBro mo ITi-
¢aropa. Homy & ii npunucyors [Tidaroposi? Cropix
3a Bce ToMYy, 110 came Iliparop BUHAMIIIOB HOBEAEHHS
IIOTO TBEPIKEHHS.

IIpo :xxurta Ilidharopa majo 110 BiloMO JOCTOBip-
Ho. Bin HapomuBcs Ha rpernbkomy ocTpoBi Camoc. 3a
JereHIaMu, BiH 6araTo IOZOPOKyBaB, HaOyBamuu
3HAHb 1 MYAPOIIIiB.

ITicia Toro sk Ilicharop ocesmBes B TPeIbKill KOJOHIT
Kporon (ma misaui ITanii), HaBK0JI0 HHOTO CHOPMYBAIOCS
YyucJeHHe KOJIO BifJaHuX YUHiB Ta omHOoayMIliB. Tak BUHUK miharopii-
ChKUI c0103 (200 KPOTOHCHKE 6PAaTCTBO). BILINB ITHOT0 COI03y OYB HACTLIBKYU
3HAYHUM, IO HaBiTHh KimbKa cToiiTh mo cmeprti Ilidaropa G6araro Besu-
Kux mateMaTukiB CTapogaBHLOTO CBiTY HasuBaJIu cede miharopiAamm.

Midarop
(VI cT. go H. e.)

17. TpuroHomMeTpUYHI pyHKLT rocTporo KyTa
NPSIMOKYTHOIO TPUKYTHMKA

Ha pucyuky 180 300pakeH0 TPAMOKYTHUN TPUKYT-
Huk ABC (£ZC = 90°). Haramaemo, 1o xater BC Ha3uBa-
I0Th MPOTHIIEKHUM KyTy A, a Kater AC — HPUIIErJauM
IO IILOTO KyTa.

Os3umauvenna. CuHYCOM rocTporo Kyra mpsiMOKYTHO- A C
ro TPUKYTHHUKA HA3MBAIOTHh BiTHOIIEHHS NMPOTHJIEKHOTO
KaTeTa J0 TiMOTeHy3H. Puc. 180

Cunyc KyTa A mosHauamwTh TakK: sin A (UUTAIOTh:
«cunyc A»). [Ina roctpux KyTiB A i B IpPsSAMOKYTHOTO

c p TpuryrHuka ABC maemo:
sinA:B—C, sinB=£.
A = AB AB
a I TPpAMOKYTHOTO TPUKYTHUKA, 300pakeHOTo Ha
Lo ~a ..o b
Puc. 181 pucyuky 181, MoskHa 3amucaTu: sin o = > sinf= pe
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PosrasHnemMo mpAMOKYTHHUI piBHOOEIpe- C
Hut TpukyTHUK ABC (ZC = 90°), vy aAxomy
AC = BC = a (puc. 182). a a

Maemo: AB=+a?+a® =a+/2.

45° 45°
. BC . .
3a o3HaueHHAM Sin A = ——, 3Bijgcu sin A =

A B

a 1

2
VR BaunrMo, III0 CUHYC TOCTPOTO Puc. 182
a

KyTa IPAMOKYTHOTO PiBHOGEIPEHOTO TPUKYTHUKA He 3aJIe’KUTh Bif pos-
MipiB TPUKYTHHKA, 00 OTpUMaHe 3HAUEHHsS CHUHYyCa OJHAKOBe IJs BCixX

1 2

s3HaueHb a. Ockinmbku ZA = 45°, T0o sin 45":@:7. Iletr 3anmuc He
TIOB’A3YIOTH i3 KOHKPETHUM IPAMOKYTHUM PiBHOOEAPEHUM TPUKYTHUKOM.

VYsaraumi, aku,0 zcocmpuil kKym 00H020 NPAMOKYMHO20 MPUKYMHUKA
OdopieHI0e 2ocmpomy Kymy Opyz020 NPAMOKYMHO20 MPUKYMHUKQA, MO
CUHYCU YUX KYmi6 pi6Hi.

Cmpasgi, 11i IPAMOKYTHI TPUKYTHUKY € MTOAIOHMMY 3a IEPIIIOI0 O3HA-
K010 ITofi06HOCTI TPUKYTHUKIB. ToMy BiZHOIIIEHHS KaTeTa 0 rilnoTeHy3u
OTHOTO TPUKYTHUKA JOPiBHIOE BiHOIIEHHIO BiAIOBiHOTO KaTeTa [0
rinoTeHy3u APYroro TPUKYTHUKA.

Hampukiaz, 3amuc sin 17° MokHa BifHecTH 10 BCiX KyTiB, rpagycHi
Mipm AKUX ZOPiBHIOIOTH 17°. 3HAUEHHA ITHOTO CUHYCA MOYKHA O0UUCIUTH
OIVH pa3, BUOPABINY JOBIIbHUN NPAMOKYTHUNA TPUKYTHUK 3 TOCTPUM
KyTom 17°.

OTixe, cunyc zocmpozo Kyma 3anexrcumsv minvkKu 6i0 6elULUHU
Ub020 Kyma.

O3unauvenns. KocuaycomMm rocrporo Kyra nmpaMOKYTHOTO TPHU-
KYTHHKA Ha3WBAIOTh BiTHOIIEHHS IPUJIEIJIOro KaTeTa A0 TillOTEeHY3H.

Kocunyc Kyra A mo3HaAYaOTh Tak: coS A (UUTAIOTh: «KOCUHYC A»).
st roctpux KyTiB A i B mpamokyTHoro TpukyTHuka ABC (puc. 180)
MOXKHA 3aIlHCaTH:
BC

AC
A=25 cos B=2%,
COS COS

3asHaumMoO, II[0 KaTeT IPAMOKYTHOTO TPUKYTHUKA MEHIIWUI Bif
ioro rinoTeHy3u, a TOMY CUHYC i KOCUHYC 20cmpozo Kyma meHuii 8i0 1.
Osmauvennsa.TaHTreHCOM rocTPOro KyTa NPAMOKYTHOTO TPUKYT-
HUKA Ha3WBAIOTh BiJHOIIEHHS NMPOTUJIEKHOTO KAaTeTa 0 IIPHUJIETJIOro.
TaHreHC KyTa A O3HAUAIOTH TaK: tg A (UMTAIOTH: «TaHTEHC A»).
Hna rocrpux KyTiB A i B npamokyTHoro TpukyTHUKa ABC (puc. 180)

MOMHAa 3anmmrcaTu:

_BC _
tgA—AC, tgB=

AC
BC’
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Ozmauenusa. KoraHreHcom rocrporo Kyra mpsIMOKYTHOTO
TPUKYTHUKA HA3WBAIOTh BiIHOIIEHHSA MPUJIErJIOr0 Karera A0 MPOTH-
JIESKHOTO.

Koraunrenc Kyra A mosHauaioTh Tak: ctg A (UuTaroTh: «KOTaH-
reHc A»).

Is roctpux KyTiB A i B mpamokyTHoro TpukyTHuka ABC (puc. 180)
MOXKHA 3aIliCcaTu:

AC BC
A=", B=—.
ctgd=F00 cteB=7¢
I TpAMOKYTHOTO TPUKYTHUKA, 300paskeHoro Ha pucyHky 181,
b a a b b a
3al1CYIOTh: COS 0L=—, cos B=—, ¢ ==, 1 =—,ct =—,ct ==,
maeyioTs: cos o= 2, cos B=2, tg o=, tg p=2, ctg a =2, ctg f= 4

fAx O6yJs0 BCTaHOBJIEHO, CHHYC KyTa 3aJIE}KUTh TiJIbKY BiJl BEJIUUUHU
KyTa. MipKyooun aHAJOTiYHO, MOKHA OiliTH TAKOTO BUCHOBKY:

KOCUHYC, MAH2eHC i KOMAH2eHC 20CmpPO20 KYma 3a1eiamsb milvKu
610 6elUYUHU Yb0O20 KYyma.

VYzaramii, KO:KHOMY TOCTPOMY KYTY O BiATIOBiJae €IWHE YMCJIO —
3HaueHHA cuHyca (KocuHyca, TaHTeHca, KOTaHTeHca) IIboro KyTa. Tomy
3aJIeXKHICTh 3HAUEHHA CUHYca (KOCHMHYCa, TAHTEHCa, KOTaHTeHCa) TIo-
CTPOT0 KyTa BiJi BeJINUMHU IIHOTO KyTa € (PyHKITioOHAJAbHOI. DYHKIIiO,
AKa BimmoBizae 1iti 3a7€KHOCTI, HA3WBAIOTh TPUTOHOMETPUYHOI0. Taxk,
y=sin a, y=cos o, y=tg o, y=ctg o — TpuroHomMeTpmuHi PyHKIiI,
apryMeHTaMu AKUX € T'OCTPi KyTwu.

3 maBHiX vyaciB oAU cKJIagaNN Ta0IUII HAOAMKEeHNX 3HAUEeHb TPU-
TOHOMETPUUYHUX (PYHKIIH 3 JeAKUM KPOKOM, OAMH pPa3 OOUUCIIOIUN
3HAUEHHS TPUTOHOMETPUUYHUX (PYHKIIH A KOHKPETHOTO apryMeHTY.
ITorim 1mi TaGaMIll IMMPOKO BUKOPHCTOBYBAJIM B 0AraTboxX rajays3sax Ha-
VKU U TeXHIKHU.

YV mamr yac 3HAUEHHS TPUTOHOMETPUUYHUX (PYHKIIN rocTpuX KYTiB
3PYYHO 3HAXOAUTHU 3a AOIMIOMOTOI0 MiKPOKAJBKYJIATODA.

TaHreHc i KOTaHreHC T'OCTPOTO KyTa MOXKHA BUPA3UTU Uepe3 CUHYC
i KocuHyC IIHOTO CaMOTO KyTa. PO3risHeMO IPAMOKYTHUN TPUKYTHUK

sina _
coso

(puc. 181). 3anumemo:

=—=ctga. OTixe,
a

SIS S

OIepIKyeEMO Taki hopmyim:

sina cosa
tga = , ctga=—
cosa sina

3ayBaKuMoO, 110 TaHIeHC i KOTaHT'eHC OJHOTO I TOI'0 CaMOT'0 I'OCTPO-
TO KyTa € B3a€MHO O0EPHEHUMHU UYHcJIaMu, TOOTO Ma€ Micile PiBHICTb:

tga-ctga=1
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3a reopemoio ITidaropa a®+b?=c? O6uzasi wacturu niei piBHOCTI
2 2
. 2 a b . a
noginumo Ha c2. Maemo: (=| +[=) =1. Vpaxosyioun, mo sinoa =2,
c c c
b
COSOL = —, OTPUMAEMO:
C
(sina)? + (cosa)® =1.

Ipuitaaro sanucysatu: (sina)?=sin®a, (cosa)?=cos?a. 3Bizcu
MaeMo:

sin? a+cos?a=1

ITro dopmMyny Ha3WBAIOTH OCHOBHOIO TPHUTOHOMETPHUYHOIO TOTOK-
HiCTIO.

. a . b b
3asHaunMoO, 110 cos f=sina ==, sinf=cosa=—, tgf=ctga=—,
c c a

ctgf=tga= %. Ockinbru = 90° — a, To omepkyeMo Taki opmysu:

cos (90° — a) = sin a
sin (90° — a) = cos a
tg (90° —a) =ctg a
ctg (90° —a) = tg a
V2

5 3uatinemo Temep cos 45°, tg 45°

Mu B)xe 3HAeEMO, 10 sin 45°=

i ctg 45°. Maemo:
cos 45° = sin (90° — 45°) = sin45°=
2

-2
cos 45° \/—

NES
2’

o_ 1
=1, ctg45° ==l

tg 45° =

3HaieMo CUHYC, Roanyc, TAHTeHC 1 KOoTaH- B
rerc kytiB 30° i 60°.

Poarasgaemo npaMoKyTHU#A TpuKyTHUK ABC, 2a
y axkomy ZC = 90°, ZA = 30° (puc. 183).

Hexait BC = a. Togi 3a BiacTuBicTiO KaTera, 4 < e
AKUHA JIEKUTHh IpoTu Kyta 30°, oTpUMy€eEMO, IO a3
AB = 2a. I3 Teopemu Iliparopa BumiIuBae, II0
AC? = AB? — BC?. Maemo: AC? = 4a? — a? = 3a%; Puc. 183
AC =a \/§ 3Bijicu 3HAXOAUMO:

. o_a _1 O_a\/g_\/g

sin 30 =03’ cos 30 =5y ~ 2’

s a _ 1 3 o 1
tg 30 _a@__ﬁ__s , ctg 30 _—tg30°_\/3.
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Ockinpkm 60° = 90° — 30°, To oTpUMy€EMO:

sin 60°=cos 30° = é, c0s 60°=sin 30° = %,
tg 60° = ctg 30° = /3, ctg60°=tg30°:l=£.
Js 3

3HaueHHs CHUHyCa, KOCHHYyCa, TAHTreHCa I KOTaHreHca IJs KYTiB
30°, 45° i 60° KopucHO 3amam’ATaTH.

a 30° 45° 60°
sin o 1 ﬁ é
2 2 2
cos o ﬁ ﬁ 1
2 2 2
tg o g 1 J3
ctg a J3 1 g

? 1. LLlo Ha3mBaoTb CMHYCOM FOCTPOro KyTa MPSAIMOKYTHOIO TPUKYT-
HMKa?

2. Lo Ha3mBaloTb KOCUHYCOM FOCTPOrO KyTa MPSIMOKYTHOMO TPUKYT-
HUKa?

3. LLlo Ha3mBatOTb TAaHMEHCOM FOCTPOTO KyTa MPAMOKYTHOMO TPUKYT-
HKKa?

4. Lo Ha3MBaloTb KOTAHMEHCOM FOCTPOro KyTa NPAMOKYTHOrO Tpu-
KyTHMKa?

5. Big yoro 3anexatb CUHYC, KOCUHYC, TAHTEHC | KOTaHreHC KyTa?
6. 9k noB'a3aHi Mixk cobolo tg o, sin o i cos a?

7. Sk nos’a3aHi Mix cobolo ctg a, sin o i cos a?

8. Ak noBs'si3aHi Mix cobolo tg a i ctg a?

9. 9k noB'sA3aHi Mixk cobolo sin o i cos a?

0

. Yomy popisHioe sin (90° — a)? cos (90° — a)? tg (90° — a)?
ctg (90° - a)?

11. Yomy popiBHioe sin 45°? cos 45°? tg 45°? ctg 45°7
12. Yomy popisHioe sin 30°? cos 30°? tg 30°? ctg 30°?
13. Yomy popisHioe sin 60°? cos 60°? tg 60°? ctg 60°7?
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d=\, NMPAKTUYHI 3ABJAHHS I

579.° IlobynayiiTe KyT:
1) TaHTeHC AKOTO NOPiBHIOE %; 2) CUHyYC SKOTO JIOPiBHIOE %
580." IToGyxayiiTe KyT:

1) KocuHyC AKOTO JOPiBHIOE i; 2) KOTaHTeHC AKOT0 TOPiBHIOE %

BMPAB/ HEENTT

581.° Karer i rinorenysa NpsAMOKYTHOI0O TPUKYTHMKA BiIIOBigZHO mO-
piBHOIOTL 8 cMm i 10 cMm. 3HAUAITH:
1) cunyc KyTa, IKUH JIEXKUTh IIPOTU MEHIIIOTO KaTeTa;
2) KoCUHYC KyTa, AKUH IPUJIArae a0 OLIBIIOro Karera;
3) TaHreHC KyTa, IPOTUJIEKHOTO MEHIIIOMY KaTeTy;
4) KoTaHTeHC KyTa, IPUJIETJIOTO A0 OiJBIIIOT0 KaTera.
582.° KareTn mMpAMOKYTHOIO TPUKYTHHUKA NOPIBHIOIOTH 3 c¢M i 2 cM.
3HaUIITh:
1) Tanresc Kyra, IPUIETJIOro A0 OiJbIIIOr0 KaTeTa;
2) cUHyC KyTa, IPOTUJIEKHOTO MEHIIIOMY KaTeTy;
3) KOCHMHYC KyTa, IPUJIETJIOro A0 OiJbIIIOro KaTeTa;
4) KoTaHreHC KyTa, MPOTUIECHKHOI0 OiIbIIIOMY KaTeTy.
583.° 3HaliAiTh 3HAUCHHS BUPA3Y:
1) cos? 45° + tg? 60°; 2) 2 cos? 60° — sin? 30° + sin 60° ctg 60°.
584.° 3HaiigiTh 3HAUEHHS BUPA3y:
1) cos? 30° — sin? 45°; 2) 3 tg2 30° + 4 tg 45° + cos 30° ctg 30°.
585.° ¥V tpurkyrtuury ABC Bigomo, mo ZC = 90°, BC = 77 cwMm,
AB = 125 cMm. 3HaUAITh CHHYCHU TOCTPUX KYTiB TPUKYTHHKA.
586.° ¥V rpuryruury ABC Bimomo, 1o ZC =90°, BC =41 cm, AC = 20 cm.
3HaWIiTh KOCUHYCH TOCTPUX KYTiB TPUKYTHHUKA.

587.° 3maiimiTe sin o, tg o i ctg o, AKITO cos a =%.

588." 3maiigite cos B, tg B i ctg B, axmo sinl3=%.

V3

589.° Cumyc rocTporo Kyra npsiMOKYTHOT'O TPUKYTHUKA JOPiBHIOE 5

3HalmiTh CUHYC, KOCUHYC, TAHTEHC i KOTAHTEHC APYTOT0 TOCTPO-
ro KyTa IbOI'0 TPUKYTHUKA.

590.° OcHoBa piBHOOGEAPEHOI0 TPUKYTHUKA AOpiBHIOE 24 cM, a OiuHa
cropora — 13 cm. 3HaWiTh CUHYC, KOCUHYC, TAHTEHC 1 KOTaHTeHC
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KyTa MiK GiYHOIO CTOPOHOIO TPUKYTHUKA Ta BIUCOTOIO, IIPOBEIEHOIO
1o 110T0 OCHOBU.

591." BiyHa cTopoHa piBHOOEAPEHOTO TPUKYTHUKA AOpiBHIOE 17 cwM,
a BuUcOTa, MIPOBeJileHa [0 OCHOBU, — 8 c¢M. SHAWAITH CUHYC, KO-
CUHYC, TAHTEHC i KOTAHTEHC KyTa MPU OCHOBI TPUKYTHHUKA.

592.° 3maiigiTe KyTm pomba, AiaroHajJi SKOro JOPiBHIOITH 4 CM
i 43 cm.

593.° 3HaliTh KYyTU MiXK AiaroHaJLIi0 IPAMOKYTHHKA Ta HOTO CTOPO-
HAMW, HOBKUHU AKUX HOPiBHIOIOTH V3 emi 3 cm.

594." YV rpamnemnii ABCD Bigomo, 1mo AB = CD =9 cm, BC = 10 cm,
AD = 14 cm. 3HalIITL CUHYC, KOCHHYC i TaHTreHC KyTa A Tpamerrii.

595." Y mpamoxyTHi# Tpamenii ABCD Bizomo, mo BC | AD, ZA = 90°,
AB =4 cm, BC =8 cm, AD = 12 cvm. 3HAUAITh KyTH Tpamerrii.

596." HoBeniTk, 1110 TAHTEHCHU T'OCTPUX KYTiB IPAMOKYTHOTO TPUKYTHUKA
€ B3a€EMHO O0EPHEHUMU UYKCJIAMMU.

O=1r 597.° IToBegiTh TOTOXKHICTS:

1) 1+tg2a=—1—; 2) 1+ctg?a=—1
cos” o sin®a
598.° 3maiifiTh, 3HAUEHHS BUPA3Y:
1) sin? 18° + sin? 72°; 2) cos® 36° — sin?® 54°.

599.” KaTeTn NpsaMOKYTHOT'O TPUKYTHHKA A0opiBHIOIOTL 30 cMm i 40 cm.
3HaAUIITh CUHYC, KOCHHYC, TAHT'€HC i KOTAHIeHC KyTa MiK Memi-
aHOIO Ta BUCOTOIO, IPOBEJEHUMHU IO TilIOTEHY3HU.

600.” Y mpurytaury ABC Bigomo, 1m0 AB = BC, BD

T

i AM — BucoTu TpukKyTHUKa, BD : AM = C

=3 : 1. Buaiinite cos C. E B //‘
601." Y mpukyruury ABC Bimomo, 1m0 AB = BC, A

BD i CK — BuCOTHU TPUKYTHUKAa, COS A =
D
= % 3uangite Bignomenua CK : BD. F

602." Mosexnirs, mo Kytu ABC i DEF, 306paxeHi

Ha pucyHKy 184, piBHi. Puc. 184

BMPABWU AJ1 MOBTOPEHHS I

603. Bicexrpucu KyTtiB A i B mapaaenorpama ABCD mepeTuHAOTHCS
B Tourii M, AB = 6 cMm. 3HalifiTh pamiyc KoJia, gKe IPOXOIUTH
yepes3 Touku A, B i M.

604. Xopmou AB i BC KoJia mepuoeHIuKYIAPHi, a BigcTanp Mix IxHiMK
cepenguHamu AopiBHIOE 12 cMm. 3HalAiTh pagiyc KoJa.
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605. VY tpurytHury ABC Bimomo, 1o BK — Bucora, AM — 6iceKTpu-
ca, BK =26 cm, AB : AC =6 : 7. I3 Touku M omyIeHo nepueH-
nuryasap MD Ha cropouy AC. 3HaiimiTh Bigpisox MD.

CMOCTEPIFANATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

606. [lamo mBa Kpyru, AKi He MAlOTh CHLILHUX TOUOK. YU icHye Touka,
1110 He HAJIEXKUTD JKOJAHOMY 3 KPYTiB, Taka, 10 Oyb-AKa IMpsaMa,
SIKa MPOXOJUTDH Uepes I[I0 TOUKY, IepeTuHae xoua 0 OAMH i3 mux
KpyriB?

18. Po3B'aA3yBaHHA NPAMOKYTHUX TPUKYTHUKIB

Ha pucyuky 185 300pakeHo IpAMOKYTHUN TPUKYTHUK 3 TOCTPUMU
KyTaMu o i B, KaTeTu AKOTro AOPiBHIOIOTH a i b, a rinoTeHysa KOPiBHIOE C.
3a 03HAUEHHSM CHHYCaA I'OCTPOTO KyTa IPAMOKYTHOI'O TPUKYTHUKA

. a . b . . .
sina==, sinf==. 3Bigcu a = ¢ sina, b = ¢ sin P.
c c
OTixe, Kamem NPAMOKYMHO2Z0 MPUKYMHUKA 00-

PpiéHI0€ 00O0YymKy 2inomeny3u Ha CUHYC Kyma, npomu-
NLeNHCH020 YboMYy Kamemy.

3a 03HAUYEHHSM KOCHHYCA IOCTPOTO KyTa IMIPAMOKYT-

b a .
HOTO TPUKYTHHUKA COS oL =—, cos 3 =—. 3Bincu b =c cos a,
¢ ¢

a = c cos p.

OTixe, Kamem NPAMOKYmMHO20 MPUKYymHuUKa 00-
piénioe dobymky zinomeny3u HA KOCUHYC KYyma, npu- Puc. 185
neznozo 00 Ybozo0 Kamema.

3a 03HAUEHHSAM TAHTEHCA TOCTPOTO KyTa MPIMOKYTHOTO TPUKYTHU-
Ka tg a:%, tg [3:2. 3Bigcu a =b tg o, b =a tg B.
a
OT:xe, Kamem nPAMOKYmMHO20 mpuKkymuuka dopiénioe dobymry

0pyzoz0 Kamema HA MaHzeHC KYma, NPOMUNLEHHOZ0 NePUOMY Ka-
memy.

3a 03HaUYeHHAM KOTaHTeHCa F'OCTPOro KyTa IPAMOKYTHOTO TPUKYT-
b a .
HUKa ctg a=—, ctg B=3- 3Bigcu b = a ctg o, a = b ctg P.
a
Orixe, Kamem npPAMOKYMHO20 MPUKYmMHuka dopiénioe dobymry

0py2020 Kamema Ha KOMmAaHZ2eHC KYyma, npuieziozo do nepuLoz2o xKa-
mema.
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. o . a . b . a . b
3 P1IBHOCTEM SIN O =— 1 COSO =— OTPHUMYEMO: C=——""1 C= .
c c sino cosa

OT:xe, 2inomeny3a npaAMOKYMHO20 MPUKYMHUKA 00Pi6HIOE Yvacmuyi
610 JineHHA Kamema HA CUHYC NPOMULEHHOZ0 LoMYy Kyma;

2inomeny3a NPaAMOKYmMH0O20 mpuKymHuka 00piéHIoe wacmuyi 6i0
JineHHA Kamema HA KOCUHYC npuieznozo 00 Hb020 Kyma.

Po3B’a3aTi NPAMOKYTHHI TPUKYTHUK O3HaUa€ 3HAWTU OO CTOPOHU
" KyTH 3a BiIOMHUMH CTOPOHAMH Ta KyTaMHU.

Hasgeneni Buirie mpaBmja JaoTh 3MOTY PO3B’A3yBaTU IPIMOKYTHUI
TPUKYTHUK 34 OJHI€I0 CTOPOHOIO TA OAHUM TOCTPUM KYTOM.

Y samauax Ha po3B’A3YBaHHS IMPAMOKYTHUX TPUKYTHUKIB, AKIIO
He 00yMOBJIEHO iHINle, IPUUHATO Taki mosHaueHHA (muB. puc. 185):
¢ — rinorenysa, a i b — KareTu, o i } — KyTH, IPOTHJIEKHI KaTeTaM
a i b BizmosigHO.

3amgaua 1. Po3B’saKiTh NPAMOKYTHHI TPUKYTHUK 34 KaTe€TOM
i roctpum KyToMm: a = 14 cm, o = 38°. (3HAUEHHA TPUTOHOMETPUYHUX
(GYHKIIIN 3HAUAITE 3a JOIIOMOI'0I0 MiKPOKAJIBKYJISATOPA Ta OKPYIJITh X
0 cOTUX. 3HAUEHHS MOBKUH CTOPiH OKPYIJIITH M0 MECATHX.)

Poss’azannsa. Maemo:

B=90°—-a=90° - 38°=52°%

b=atgp=141tg 52°~ 141,28 ~ 17,9 (cm);

a 14 14

- sina - sin38° ~ 0,62 ~22,6 (cm).

Bidnoeidv: c = 22,6 cm, b =~ 17,9 cm, B = 52°. @

3asHaumMo, IO ITI0 3amauy MOMKHAa OyJio posB’dAsaTu i B iHIIMit
crmoci6: HaAmpUKJIaL, 3HAWTH TiMOTEeHy3y, BUKOPUCTOBYIOUH TEOPEMY
ITiharopa.

3amaua 2. Po3B’s:KiTh IPAMOKYTHUN TPUKYTHUK 38 KATETOM i Ti-
moTeHy3010: a = 26 cM, ¢ = 34 cMm.

Pos3eé’azannsa. Maemo: sinaz%:§=0,7647... .

O06UYMCII0EMO KYT O 32 JOIOMOTOI0 MiKpPOKaJbKyJasaTOpa: o ~ 50°.

Toni B ~ 40°.

A b=csin f ~ 34 sin 40° ~ 340,643 =
~ 21,862 ~ 21,9 (cm).
Bidnosidv: b~ 21,9 cm, a = 50°, B ~ 40°. @
3amaua 3. Bucora AD TpuryrHura ABC
C D B (puc. 186) ginuTs iioro cropory BC Ha Bimpisku
BD i CD raxi, mo BD = 23 cm, CD = 8 cwm.
Puc. 186 3uainiTe cropouu AB i AC, akimio £/B = 60°.
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Pose’azannua. I3 tpukytauka ADB (LADB = 90°) oTrpumyemo:
AD = BD tg B = 24/3tg 60° = 2/3-/3= 6 (cm);

B0 2 By ()

" cosB  cos60°
Iz rpuxkyrauka ADC (LADC = 90°) orpumyemo:
AC=+AD?+DC? =/6%+82 =10 (cm).
Bidnosidv: 443 cm, 10 cv. @

3amaua 4. Biuna cropoHa piBHOGEAPEHOTO TPUKYTHUKA TOPiB-
HIOE b, KyT IIpU OCHOBi JOpiBHIOE o.. 3HAHAITH paaiyc KoJia, BIHUCAHOTO
B TPUKYTHUK.

Poszg’azannsa. Y tpuryraury ABC (puc. 187) B
AB = BC = b, Z/BAC = o. IIpoBegemo Bucoty BD.

Iz Tpurkyrauxka ADB (LADB = 90°) oTrpumMyemo:

AD = AB cos Z/BAD = b cos a.

Touka O — IEeHTP KoJjia, BONCAHOTO B TPUKYT- A C
HuK ABC. Otrike, Touka O HasexuTthb Bucoti BD i 6i- D
cektpuci AO ryra BAC. Ockinbru OD 1 AC, To
BIIMICAHE KOJIO JOTUKAEThCA A0 cTtoponu AC y Touri D. Puc. 187
Taxum umaom, OD — pagiyc BImcaHoro kKoJia. Bin-

pisok AO — 6GicexkTpuca kyra BAD, tomy LOAD = %LBAD = %.
Is TpurkyTHUKa ADO (LADO = 90°) oTpUMYyEMO:
OD = AD tg ZOAD = b cos o tg %

Bidnoeidw: b cos a tg %. o

‘l) 1. K MO>XHa 3HaNTW KaTeT NPSAMOKYTHOIO TPUKYTHWMKA, SIKLLO BiJOMO
riNOTEeHY3Y Ta KyT, MPOTUNEXHUI LbOMY KaTeTy?

2. K MOXHa 3HaUTK KaTeT NPSAMOKYTHOIO TPUKYTHMKA, SKLLO BIAOMO
rinoTeHy3y Ta KyT, NpUAernni 4o LbOro Kateta?

3. 9K MOXHa 3HaWTK KaTeT NPSIMOKYTHOIO TPUKYTHYKA, SKLLO BILOMO
OPYr KaTeT | KyT, MPOTUNEXHNN LWYyKaHOMY KaTeTy?

4. K MOXHa 3HaWTK KaTeT NPSAMOKYTHOrO TPUKYTHMKA, SKLLO BIAOMO
OPYr1iA KaTeT i KyT, NpUnernnin Ao WykaHoro kaTteTta?

5. Ak MO>Ha 3HanTK riNOTeHy3y NPSMOKYTHOTO TPMKYTHYMKA, SKLLO Bifo-
MO KaTeT | NPOTUAEXHU LbOMY KaTeTy KyT?

6. K MOXHa 3HaNTW MNOTeHy3y NPSAMOKYTHOIO TPMUKYTHMKA, SKLLO BifO-
MO KaTeT i NpUAernnin 4O LbOro KaTeTa KyT?
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607.°

608.°

609.°

610.°

611.°

612.°

613.°

614.°

BMPAB/ HTT

Y rmpurytauxky ABC Bimomo, mo ZC = 90°. 3HaiigiTs CTOPOHY:
1) BC, sixmo AB = 12 cm, sinA:%;

2) AC, axkmio AB = 21 cwMm, cos A = 0,4;
3) AC, sxmio BC =4 cm, tg A = 1,6;

4) AB, skio BC = 14 cwm, cosB:%;
5) AB, akmio AC = 3,2 cm, sin B = 0,16;

6) BC, sixmo AC = 2,3 cm, tg B = %

Y mpurytaury DEF Bimomo, mo ZE = 90°. 3HaligiTh CTOPOHY:

1) DE, akmo DF = 18 cm, cos D = %;

2) DF, axmo EF = 3,5 cMm, cos F = 0,7;

3) EF, akmo DE = 2,4 cm, tg D = %

Y OpAMOKYTHOMY TPUKYTHUKY rimoreHysa mgopiBuioe 17 cwm,

. 8 o .
a CUHYC OHOIO 3 I'OCTPUX KYTiB — 17 3HalmITE KaTeTu TPHU-

KYTHUKA.

Timorenysa npsaMOKYTHOTO TPUKYTHUKA gopiBHIoe 10 cM, a Kocu-
HYC OZHOTrO 3 TocTpux KyTiB — 0,8. 3Hali1iTh KaTeTu TPUKYTHUKA.

Karer mpsaMOKYyTHOTO TPUKYTHHKAa HOPiBHIOE 48 cM, a TaHTeHC
3 o . . A
OIPOTUJIEKHOTO KyTa — 3?. 3HalgiTh APYyruil KaTeT i rimoreny-

3y TPUKYTHUKA.

Y npAMOKYyTHOMY TPUKYTHUKY OIUH i3 KaTeTiB mopiBHIoE 12 cM,
a TaHremc mpuiaersioro kKyrta — 0,75. 3HalgiTe aApyruii Karer
i rimoTeny3y TPUKYTHUKA.

Po3B’a:KiTh MPAMOKYTHUNA TPUKYTHUK:

1) 3a rimoTeHy3010 Ta rocTpUM KyToM: ¢ = 28 cm, o = 48°;

2) 3a KareToM i roctpuM KyToMm: a = 56 cm, f = 74°;

3) 3a KaTeToM i rimoreHysoio: a = 5 cMm, ¢ = 9 cwm;

4) 3a g1BOMa KaTteTramu: a = 3 cM, b = 7 cMm.

Po3B’s1xiTh MIPAMOKYTHHHM TPUKYTHUK 34 BiJOMUMY eJIeMEeHTaMMU:
1)a=34cm, a=55° 3)b=12cm, ¢ =13 cm;
2)c=16cm, f=18° 4)a=4cwm, b =14 cm.



615.°

616.°

617.°

618.°

619.°

620.°

621.°

622.°

623.°

624.°
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BukopuctoByoouu mani pucyaxka 188,
3HAUAITH BUCOTY SAJUHKU.

fAxol moB:xuHM Mae OyTH ITOMKeXKHA apa-
OuHa, 11100 HeI0 MOXKHA 0YyJI0 IigHATHICS
Ha Jax OYAUHKY 3aBBUIIKU 9 M, AKIIIO
craBuTH ii mig Kyrom 70° mo moBepxHi
3eMJIi?

IIpoixasimiu Bif cTapTy IPSAMOJIiHIHOIO

minsakoo moce 300 M, BEJIOCUIEIUCT Puc. 188
ONMHUBCA B TOUIIi, PO3TAIllOBaHill Ha

11 M BuIIe, Hi)K TOUKA cTapTy. SHAHLITHL TAHTEHC KyTa HigiioMy
Ioce Ha I AijaaHId.

Ilix AakmM KyTOM IIajiae HA 3€eMJII0 COHAYHUIN ITPOMiHb, AKIIO AOB-
JKUHA TiHi BiJl BEPTUKAJIBHOI KEePANHU MTOPiBHIOE JOBXKUHI caMoi
sKepouHU?

KyT npu BepinuHi piBHOOEIPEHOTO TPUKYTHUKA mopiBHioe 120°,
a BUCOTa, IpOBeJeHa OO0 OCHOBU, — 3\/§ cM. 3HAUOITh CTOPOHU
TPUKYTHUKA.

OcHoBu piBHOOiUHOI Tpamellii fopiBHIOIOTL 8 cM i 12 cMm, a KyT
npu OocHOBI — 45°. 3HaigiTes BucOTy Ta O0iuHYy CTOpPOHY Tpa-
merrii.

Jliaronasp mapaJjesorpamMa IepPIeHINKYJIAPHA A0 HOTO CTOPOHU
1 mopiBHIOE a. S3HAKAITH CTOPOHU IIapaJiejorpaMma, AKI0 OSUH i3
oro kyTtiB mopiBHIOE 30°.

Cropona pomba mopiBHIOE @, a OAUH i3 foro KyTiB — 60°. 3Haii-
IiTh miaromasi pomo6a.

Tpanimes B mepepisi mae ¢opmy piBHOGIiUHOI Tpamerrii (puc. 189).
3HaAWIITh KyT, IKUHA YTBOPIOIOTH CTiHKM TpaHiiei 3 ii gHOM.
IIMuprua HacuUIy MIOCENMHOI AOPOTYM B HUMKHIN HOro yacTwHi mO-
piBaioe 80 M (puc. 190), Bucora Hacumy — 5 M, a BiAKocu Ha-
xujgeHi 70 ropusoHTy mig Kyrom 20°. 3HAWAITH IMTUPUHY HACUIY
y BepXHili 1Or0 YacTUHi.

10
_____ o | ? |
| |
? 6M 200 5M 200
7 80 m
4m

Puc. 189 Puc. 190
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625.°

626.°

627.°

628.°

629.

630."

631.°

632.°

633."

634.”

635.”

636.”

Bucora BD tpukytauka ABC ginuth cropony AC Ha Bifgpisku AD
i CD raxk, mo AD = 12 cm, CD = 4 cm. 3uaigits cropony BC,
akmo LA = 30°.

Bucora AF pinute cropony BC trpukyrauka ABC Ha Bifpisku BF
i CF. 3muaiigits cropouy AC, axiio CF = \/E cMm, /B =60°, a cTo-
pona AB nopiBHioe 18 cMm.

Is Touku D, 110 JIEKUTH II03a MPAMOIO 7, MPOBEAEHO 10 ITiel
npamoi noxuiai DK i DB, aki yTBopooOTh 3 Helo KyTu 45° i 60°
BimmoBimHO. 3HAWAITH MOBKUHY IpoeKIlii moxmaoi DK Ha mps-
My N1, SIKIIO DB=10+/3 cwm.

Iz Toukm M, 1110 JIEKUTH M03a IPAMOIO [, IpOBeAeHO OO Iriei
upamoi moxuai MN i MK, aki yrBopooioTs 3 Hero KyTu 30° i 45°
BigmoBigHo. 3HAHAITL moxuay MK, AKIO TpoeKIlisa moxuaoi MN
Ha npamy [ gopiBaioe 4 V3 cm.

Kyr npu BepmwuHi piBHOGEIPEHOT0 TPUKYTHUKA NOPiBHIOE [3,
BHUCOTAa, IIpOBedeHa Mo OiuHOl cTOpoHH, — h. S3HAUAITH OCHOBY
TPUKYTHUKA.

Bucora, mpoBemeHa 3 BepIIUHU IIPSIMOTO KyTa TPUKYTHUKA, IO-
piBHIOE h, TOCTPUil KYT — O. SHAUAITh CTOPOHU TPUKYTHUKA.

OpuH i3 KaTeTiB HPAMOKYTHOT'O TPUKYTHHKA NOPiBHIOE a. KyT
MidK IPpyTruM KaTeTOM i BICOTOI0, IPOBEIEHOIO 3 BEPIIIUHU IIPAMOTO
KyTa, IOpPiBHIOE (. 3HAUAITHL HEBiJOMi CTOPOHM TPUKYTHUKA Ta
IIPOBEJIEHY BUCOTY.

Binwira giaronanas pom0Oa gOpiBHIOE d, a TOCTPUNA KYyT — .. SHAT-
IiTh CTOPOHY Ta MEHIIY AiaroHaJb pomba.

TocTpuit kyT pomba mOpPiBHIOE O, pafZiyc BOMCAHOTO KoJia — 7.
3HalAiTH CTOPOHY Ta miaronati pomba.

Hiaronanb piBHOGiUHOI Tparmelii mepmeHAUKYJIApPHA A0 OGiuHOI
CTOPOHHU Ta YTBOPIOE 3 OCHOBOIO Tpameilrii Kyt 30°. 3HaAUAiThL BU-
COTY Tparellii, AKII0 pajiyc KoJia, OIMMCaHOTO HaBKOJIO Tpalelrii,
nopiBHOE R.

OpHa 3i CTOPiH TPUKYTHUKA JOPiBHIOE @, IPUJIETJI 10 Hel KyTH —
45° i 60°. 3HAlAITHP BUCOTY TPUKYTHUKA, IIPOBEIEeHY OO0 JaHOI
CTOPOHU.

OcHoBH Tpamerrii JopiBHIOIOTE 7 cM i 15 cM, a KyTu npu GiabITiii
ocuoBi — 30° i 60°. 3HaiifiTh BHCOTY Ta AiaroHaJi Tpamerii.
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BMPABW AJ11 MOBTOPEHHS I

637. Ilepumerp mapaJsiesiorpama mopiBuioe 48 cm. BicekTpuca Tymoro
KyTa OiJIUTH Or0 CTOPOHY Y BigHomenHi 2 : 1, paxyiouu Big Bep-
IIIUHYU TOCTPOro KyTa. Yu MOKe MeHIIla CTOPOHA IIapaJjejorpama
mopiBaoBaTH 7 cM?

638. Yorupuxkyrauk ABCD Bnucauo B Koo, ZBAC = 52°, Z/DBC = 34°,
/ADB = 17°. 3HaliiTh KYyTU YOTUPUKYTHUKA.

639. Bimomo, mo O — Touka mepetuny aiaronaineit AC i BD Tpa-
nenii ABCD (BC | AD). 3maiinits Bigpiskm BO i OD, axmo
AO : 0OC=7:61iBD=39cwm.

CI'IOCTEPIFA~I7ITE, PVICYI7ITE,“
KOHCTPYIOWUTE, ®AHTA3YWTE

640. PoaspixxTe poM0 HA YOTHUPU UYOTHUPUKYTHUKU TaK, I[00 KOMKHUI
i3 HUX O6yB BOMCAHUM y KOJIO I OIIMCAHUM HABKOJIO KOJIA.
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=

3ABJAHHS Ne 3 «TEPEBIPTE CEGE» B TECTOBI dOPMI

1. Hiametp AB KoJa i3 mmeaTpom O meprneHauKyIAap- C
Huit 1o xopau CD (puc. 191). fIka 3 HaBemeHUX ‘
piBHOCTEN € HEePaBUJIBHOIO? AlLD

A) AC? = AM - AB; B) AD? = MB- AB; ‘w

B
B) CM? =AM - M B; T") DM? = AM - M B.
2. Ha axomy pHUCYHKY HOB:KHWHA Bifpiska X JOpiB- D
HI0E 207 Puc. 191
A) B)
x
:
a 2a a 9a
B) )
x x
1 1
a 4a a 6a
3. Is Teopemu Iliharopa BumiauBae, 110 rimorTeHysa:
A) nopiBHIOE cyMi KaTeTiB;
B) mopiBHIOE cymi KBagpaTiB KaTeTiB;
B) 6isbma 3a KaTeT;
T') mopiBHIOE KBagpaTy cCyMu KaTeTiB.
4. om:kmHa Bimpiska x Ha pucyHKy 192 mopiBHIOE: x 4
A) 4; B) 3; B) 5; T) 3+2.
5. BicekTpuca piBHOCTOPOHHBOTO TPUKYTHUKA 3i CTO-
POHOIO @ ITOPiBHIOE:
12 13
A)a 2; B) a\/E; B) a\/g; I‘)a 3‘
2 3 3 2
6. Pagiyc xoJsa, ommcaHOro HABKOJO KBajpaTa 3i cTo-
POHOIO @, TOPiBHIOE:
A) &, B) a+/2; B) -%; T) 2a. Puc. 192
2 2

Bucora piBHOOEIPEHOTO IPAMOKYTHOTO TPUKYTHUKA, IIPOBEIeHA 0
rimorenysu, gopiBHIOE a. Toxi fioro KaTeT JOPiBHIOE:

a

A) 22; B) a2; B) 2a; r) £,
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8. Hexait o i B — rocrpi KyTu IpAMOKYTHOTO HePiBHOOEIPEHOTO TPU-
KyTHUKa. SIka 3 HaBeJeHUX PiBHOCTEH € MpaBUJILHOIO?

A) sin a - tg a = cos a; B) sin a - tg B = sin f;
sin a .
B) v =tg B; T') cos a.-tg B = sin B.

9. Hexaii oo — roctpuit KyT OPAMOKYTHOI'O TPUKYTHUKA. SIKa 3 JaHuX
piBHOCTEN He MOXKe BUKOHYBATUC?

A) sina=1; B) sino= Y3, >
B) sino = Y2; T) sino ==,
4 \/5 450
10. Hos:xkuHa Bimpiska x Ha pucyHKy 193 mopiBHIoE: 4
A) gasina; B) azzcosa;
Puc. 193
B) “22 tg o T) av2 tg a. ne

FONOBHE B MAPATPA®I 3

MeTpuuHi CHiBBiTHOIIIEHHA B MPAMOKYTHOMY TPUKYTHUKY
KBampaT BUCOTH IPAMOKYTHOTO TPUKYTHUKA, MIPOBEAEHOI 0 Tillo-
TeHYy3U, JOPiBHIOE HOOYTKY IIPOEKI[ii KaTeTiB Ha TillOTeHYy3y.
KBazmpaT karera mopiBHIOE TOOYTKY TilIOTEHY3U Ta MPOEKIIii 1boTo
KaTeTa Ha TiIOTEeHY3Y.

Teopema Iliparopa
VY IpAMOKYTHOMY TPUKYTHUKY KBaJpaT IilIOTEHY3U JOPiBHIOE CyMi
KBaJpaTiB KaTeTiB.

CuHyC rocTporo Kyra nNpsMOKYTHOTO TPUKYTHUKA
CuHyCcOM TrOCTPOro KyTa MPAMOKYTHOI'O TPUKYTHHKA HA3UBAIOTh
BiHOIIIEHHS IIPOTUJIEIKHOT0 KaTeTa 0 TiIllOTeHy3Mu.

Kocunyc rocrporo Kyra mpsiMOKyTHOTO TPHUKYTHHKA
KocuHycom rocTporo KyTa OpAMOKYTHOI'O TPUKYTHUKA HA3UBAIOTH
BiHOIIIEHHS IIPUJIETJIOTO KaTeTa A0 TilIOTeHY3MU.

TaHreHC TOCTPOTO KyTa MPSIMOKYTHOTO TPUKYTHHKA

TaHreHCOM T'OCTPOTO KyTa IPAMOKYTHOTO TPUKYTHUKA HAa3WBAIOTH
BITHOIIIEHHA IIPOTUJIEKHOTO KaTeTa 0 IPUJIETJIOrO.
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KortaHreHc rocTporo kyra NpsiMOKYTHOTO TPUKYTHHKA

Korauremcom T'OCTPOT'0O KyTa IIPAMOKYTHOI'O TDUKYTHHUKA Ha3NBaIlOTh
BilIHOI_HeHHH IIPUJIETJIOT0 KaTeTa A0 IIPOTUJIE¥KHOTO.

TpuroHomeTpuuHi opmyan

sinoa Ccosa
tga:cosa ctgazm
tga-ctga=1
sin? o+ cos® a =1 — OCHOBHA TPUTOHOMETPHYHA TOTOXKHICTB
cos (90° — a) = sin o tg (90° — a) = ctg a
sin (90° — a) = cos a ctg (90° — o) =tg a

ChiBBigHOIIIEHHS MiK CTOPOHAMM Ta 3HAUYEHHSAMM TPUTOHOMETPHY-
HUX (PYHKIi# KyTiB Y IPAMOKYTHOMY TPUKYTHUKY
e KareT mpAMOKYTHOTO TPUKYTHUKA JOPiBHIOE TOOYTKY IimOTEHY3HU
Ha CHUHYC KyTa, IPOTUJIEKHOTO IIbOMY KaTeTy.
e KareT mpAMOKYTHOTO TPUKYTHUKA JOPiBHIOE TOOYTKY IimOTEHY3HU
Ha KOCHHYC KyTa, IPUJErJoro A0 IILOTO KaTeTa.
e KareT mpAMOKYTHOrO TPUKYTHUKA [JOPiBHIOE AOOYTKY APYTOr0
KaTeTa Ha TaHTeHC KyTa, IPOTUJIEIKHOTO IIePIIOMYy KaTeTy.
e KareT mpAMOKYTHOrO TPUKYTHUKA [JOPiBHIOE AOOYTKY APYTOrO
KaTeTa Ha KOTAHTeHC KyTa, IPUJIETJIOro N0 IepIIoro Karera.
e [imoTeHysa IPAMOKYTHOT'O TPUKYTHUKA JOPiBHIOE YACTIIL Bif mi-
JeHHS KaTeTa Ha CUHYC IPOTUJIEKHOIO oMy KyTa.
e [imoTeHysa IPAMOKYTHOT'O TPUKYTHUKA JOPiBHIOE YACTIIL Bif mi-
JeHHS KaTeTa Ha KOCUHYC IIPUJIETJIOro 4O HbOTO KyTa.
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NMNJIOWA MHOITOKYTHUKA

BrBYMBLIM MaTepian Uboro naparpada, BM Ai3HaeTecs Npo Gopmyny,
3a JONOMOrOI0 K0T MOXHa 3HaUTU CyMYy KYTIB OMYKNOro MHOMOKYTHMKA.

Bu po3wmnpunte CBOI ySBNEHHS MPO TaKy 3HANMOMy BaMm BENUYMHY, K
nioua.

Bv HaBYMTECH 3HAXOAMTL MOLLY Mapanenorpama, TpUKyTHYKA, Tpanewil.
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19. MHOroKyTHUKMN

Posriaremo ¢irypy, fKa cKIamaeTbcsa 3 TOUOK A, A,, A, ..., A,
iBigpiskiB A A,, AA,, ..., A, A ,A A Taxkux, 10 KOAHI ABa cycigHixX
BiZpisKu; He JIe)KaThb Ha ONHIN mpaMiii i HiAKi ABa HecycigHix Bigpisku
He MAalOTh CHiJIbHUX TOUOK (pumc. 194).

A A A A

2 3 2 3

Puc. 194 Puc. 195

dirypa, yrBOpeHa MU Bifpiskamu, 0OMe:Ky€e YaCTUHY ILJIOINHH,
BHUJiJIEHY Ha PUCYHKY 195 3esieHUM KoabopoM. 10 yacTUHY IJIOIIUHYA
pasom 3 Bimpiskamu A A,, AA,, ..., A, A ,A A HasuBaIOTb MHOTOKYT-
HuKoM. Touku A,, A,, A,, ..., A, Ha3UBAIOTh BePIIMHAMH MHOTOKYTHHKA,
a BKasaHi BUINE Bi[pi3KM — CTOPOHAMM MHOTOKYTHUKA.

CropoHu, 10 € cycigHiMu Bimpiskamm, Ha3MBAIOTH CYyCiTHIMHU CTO-
poHaMuU MHOTOKYTHUKAa. BepimmHH, AKi € KiHmaMu onxHiel cTopoHwH,
Ha3WBAIOTh CYCiTHIMU BepIIMHAMHU MHOTOKYTHUKA.

HBi cycimHi CTOPOHM MHOTOKYTHUKA YTBOPIOIOTH KYT MHOTOKYTHM-
ka. Hanpuxnan, sa pucysky 196 o, B, y, 0 € KyraMu MHOTOKYTHHUKA,
a (@ He € KyTOM MHOTOKYTHUKA.

MHOTOKYTHMK HasMBAlOTh 3a KiJbKiCTIO MOr0 KyTiB: TPUKYTHUK,
YOTUPUKYTHUK, I’ AITUKYTHUK TOIIIO.

MHOTOKYTHMK I0O3HAYalOTh 3a HMOT0 BeplnIuHamMu. Hampukjian, Ha
pucyHky 197 sobpakeno n’atrukyTHuk ABCDE. ¥V mosHaueHHI MHOTO-
KyTHUKAa O0YKBU, AKi CTOATH IIOPYY, BifIOBifAalOTh CyCiHIM BepIIIMHAM.
Hamnpukiaan, i’ STUKYTHUK, 300pakeHnil Ha pucyHKY 197, MOMKHA TaKOMK
nosHauutu imakine: CDEAB, EABCD, EDCBA Toio.

B

/o 7

Y C
E

Puc. 196 Puc. 197
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F
Puc. 198 Puc. 199

IlepumerpoM MHOTOKYTHHKA HA3WBAIOTh CYyMYy AOBMKUH yCix #oro
CTODiH.

Binpisok, AKkuii cuosydae HecycifHi BepIIMHN MHOTOKYTHUKA, Ha-
3WBAIOTH AiaroHaJurwo. Hampukiaan, Ha pucyHKy 198 Bimpisoxk AE —
niaromass mectTukytauka ABCDEF.

Ha pucyury 199 300paskeHO0 MHOTOKYTHHUK, yCi KYTH SKOT0 MEHIITi
Big posropayToro. Takuii MHOTOKYTHUK HasWBaIOTh OMYKJIUM. 13 ckasa-
HOT'0 BUILIUBAE, 1[0 OYAb-AKUIN TPUKYTHUK € OIYKJINM MHOTOKYTHUKOM.
3ayBasKmMMO, II0 MHOTOKYTHUKHU, 300parkeHi Ha pucyHkax 196-—198,
He € ONMYKJUMHU.

Onykjanii MHOTOKYTHUK Ma€ TaKi BJIACTUBOCTI:

1) onykauii MHO2OKYMHUK pPO3MAULO8AHUIL 6 O00HIll Ni6NIOWUHI
8i0HOCHO 0YOb-aK0l npamoi, uyo micmums itozo cmopony (puc. 200);

2) onykauil MHOZOKYMHUK, 8i0MIHHUT 610 MPUKYMHUKA, Micmumb
6y0v-siky ceoro diazonaaw (puc. 201).

SKI0 MHOTOKYTHUK HEe € ONYKJHWM, TO BiH TAKMWX BJIACTUBOCTEH
He Mae (puc. 198, 202).

Teopema 19.1. Cyma rymieé onyknozo n-kymuhuka OOpPi6HIOE
180° (n — 2).

JTosedennsa. © Jlnsa Bunagky n = 3 Teopemy OyJI0 TOBeJieHO B 7 KJIa-
ci (reopema 16.1).

Puc. 200 Puc. 201 Puc. 202
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N < 49,
D ®

Puc. 203 Puc. 204 Puc. 205

Hexait n > 3. Ha pucyury 203 300pakeH0 ONYKJIUN N-KYTHUK
AAA .. A A, . JloBegemo, IO cyMa Bcix iforo KyTiB fgopiBHIOE
180° (n — 2).

IIpoBenemo Bci iioro giaronasi, AKi BUXOZATH i3 BepIIuHHU A,.
IIi giaronasi po306uBaOTh JaHUII MHOTOKYTHUK Ha (1 — 2) TDUKYTHUKHA.
Cyma Bcix KyTiB IIUX TPUKYTHUKIB MOPiBHIOE CyMi KYTiB n-KyTHHUKA.
OcCKiZIbKHM cyMa KYTiB KOJKHOTO TPUKYTHUKA HopiBHIOE 180°, TO mIyka-
Ha cyma gopiBuioe 180° (n — 2). A

3asHaumMoO, III0 HaBeJeHa TeopeMa € CIPABEIJIMBOI0 TAaKOMK A
OyIb-AKOT0 MHOTOKYTHUKA, 1[I0 HE € OIMYKJIUM.

Osunauvenus. Kolo Ha3MBaOThL ONMUCAHUM HABKOJIO MHOTO-
KYTHH KA, AKI0 BOHO MPOXOIUTH Yepe3 yci HoTo BepPUInHMH.

Ha pucynkry 204 306paskeHO KO0JIO, OIl1caHe HaBKOJIO MHOTOKYTHHUKA.
Y mpoMy pasi TaKOK TOBOPATH, II[0 MHOTOKYTHUK BIIMCAHUH y KOJIO.

IlenTp KoOJIA, OIWCAHOTO HABKOJIO MHOTOKYTHHUKA, PiBHOBiAaIeHU
Big ycix fioro BepiuH. OTiKe, Iell MEHTP HAJEKUTL CePeIUHHUM IIep-
HeHIUKYJIapaM yCiX CTOPiH MHOTOKYTHHKA, BIMCAHOT'O B KOJO.

HaBko0J10 MHOTOKYTHHKA MOKHA OIMKCATH KOJIO, SKIIIO iCHyE TOUKa,
piBHOBigmamena Bix ycix fioro BepiuHa. OTiKe, AKIO CePEeINHHI epPIIeH-
IUKYJAPHU BCiX CTOPiH MHOTOKYTHUKA MIEPETUHAIOTHCA B OAHIN TOUIIi,
TO HAaBKOJIO TAKOTO MHOTOKYTHHKA MOXKHA OIMCATU KOJO.

Osunauenna. Koro HasuBawTh BIUCAHUM Yy MHOTOKYTHHEK,
SAKII0 BOHO JOTHUKAETHCA 0 BCiX HOTO CTOPiH.

Ha pucyury 205 306paskeH0 K0JIO, BUUCAHe B MHOTOKYTHUK. ¥ IIHO-
My pasi TakoK TOBOPSATH, II[0 MHOTOKYTHUK OMMCAHUI HABKOJO KOJIA.

ITenTp KoJsia, BIMCAHOTO B MHOTOKYTHUK, DPiBHOBigmaneHUil Bixg
ycix #ioro cropin. OT:ke, Ieil IEHTP HAJEKUTDH OiceKTprucaM ycix KyTiB
MHOTOKYTHHUKA, OMMCAHOTO HABKOJO KOJAa.
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. TosACHITb, Ky irypy Ha3nBaloTb MHOTOKYTHUKOM.

. LLlo Ha3MBatoTb NEPUMETPOM MHOFOKYTHIKA?

. LLlo Ha3mBatoTb AiaroHano MHOroKyTHUKA?

. KM MHOTOKYTHMK Ha3M1BaloTb ONYKNM?

. Sk po3TalLOBaHMIM OMYKIIMIA MHOTOKYTHWK BiAHOCHO Oyab-KOi Nps-
MOI, O MICTUTb MOFO CTOPOHY?

. YoMy OOpPIBHIOE CyMa KyTiB OMYKJIOrO 7-KyTHUKa?

. flke KONo Ha3mMBaloTb OMMCAHVM HAaBKOMO MHOMOKYTHMKA?

. fKa To4YKa € LLleHTPOM Kona, ONMMCAHOIO HaBKONO MHOTOKYTHMKA?

. flke Koo Ha3MBalTb BMNNCAHUM Y MHOTOKYTHWK?

. flka TouKa € LeHTPOM Kona, BMMUCaHOMO B MHOTOKYTHUK?

o VW N

\ MPAKTUYHI 3ABJAHHS I

HaxpecsiTh i mo3HaUTe TOBIIBHUMI ONYKJINIM CEMUKYTHUK, HA3BiThH
yci #ioro BepmuHu Ta cTopoHu. IIpoBeniTh 3 ogHiel BepmInHU BCi
nmiaroHaJsi, Ha3BiTH iX. Ha cKimbKM TPUKYTHUKIB giaroHasi pos-
OMIN CEMUKYTHUK ?

HaxpecsiTh IIIeCTUKYTHUK, KOMKHUI KYyT aKoro mopiBHioe 120°,
a Ko)KHa cropoHa — 4 cM. OmuIiTh HABKOJIO IIHOTO IIIECTUKYT-
HUKa KOJIO Ta BIUIIITH Y HHOTO KOJIO.

HaxpecniTs I’ ATUKYTHUK, KOKHUN KyT AKoro mopisuioe 108°,
a KOosKHa cTopoHa — 3 cM. ONuIIiTs HaBKOJIO IIbOTO I’ ATUKYTHUKA
KOJIO Ta BIIUIIIITH ¥ HBOTO KOJIO.

HaxpecaiTh K0JI0 JOBiJIBHOTO pajiyca, MOAiIiTh #oro Ha 8 piBHUX
Iyr. BUKOPHUCTOBYIOUM TOUKY TIOMiNY, TOOYAYHTE BOCBMUKYTHUK,
BOMCAHUN y KOJIO.

HaxpeciTs K0J10 TOBiLIBHOTO pajgiyca, MoAiIiTs #oro Ha 12 piBHUX
Iyr. BUKOPUCTOBYIOUM TOUKM IOAiNYy, MOOYAyITe ABAHANIIATH-
KYTHUK, BIUCAHUI y KOJIO.

\‘/»\

646.°

BMPAB/ HET

3HaligiTh cTopoHu I'ATUKyTHUKAa ABCDE, akmio cropona BC
Ha 1 cm Ginpina 3a cropouy AB, CD Ha 2 cwm 6inbina 3a AB, DE
Ha 3 cMm Oinpiia 3a AB, AE Ha 4 cMm 6inbma 3a AB, a mepuMeTp
I’ ATUKYyTHUKA nopiBHioe 100 cMm.
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647.° 3HaliAiTh CyMy KYTiB OmyKJioro: 1) M’ ATHKYTHUKA; 2) BOCBMU-
KYTHUKA; 3) ABAANATAUYOTUPHOXKYTHUKA.

648.° 3HaiaiTL CyMy KYTiB OIYKJIOTO: 1) IeB’ATUKYTHUKA; 2) IIicTHA-
OISATUKYTHUAKA.

649.° Yu icHye omyKJuii MHOTOKYTHHUK, CyMa KYyTiB AKOTO JOPiBHIOE:
1) 1800°; 2) 720°; 3) 1600°?

650.° Yu icHye MHOTOKYTHUK, KOXKHUM KYT AKOT0 nopiBHIoE: 1) 150°%;
2) 100°7?

651.° Ilixg yvac 3HiMaHHS IJIAHY 3eMeJIbHOI MIi-
JIAHKY, KA Mae GopmMy I’ SITUKYTHUKA
(puc. 206), oTpuMasii TaKki BeIUUNHU
KyTiB: ZA=116°, /B=98°, /C=124°,
/D =102°, ZE = 130°. Yu npaBUJILHO
0yJI0 BUKOHAHO BUMipIOBaHHA?

652.° 3HaiAiTE KyTH OMYKJIOTO IIECTUKYT-
HUKA, AKI[0 BOHU BiJHOCATHCS AK
3:3:4:4:5:5.

653.° 3HANAITH KYTH OITYKJIOTO CEMUKYTHUKA, SKIITO0 BOHU BiIHOCATHCS
AK 6 :7:8:9:9:10: 11.

654.° Ckinbku npiaromasielt Mo:XKHa HpoBecTu: 1) y AeB’ATHUKYTHUKY;
2) y IBaAIATUKYTHUKY; 3) V N-KYTHUKY?

655." B ommyKJOMy MHOTOKYTHUKY 54 miaroHaji. 3HaWAIThL KiTbKicTb
#oro cTopiH i cymy KyTiB.

O—rr 656.° HoBemiTh, 110 KOJIX BCi CTOPOHU MHOTOKYTHHUKA, BIUCAHOTO
B KO0JIO, PiBHIi, TO I yci IOTO KyTU TEXK piBHI.

O—rT 657. HoBemiTh, IT0 KOJUW BCi KYTH MHOTOKYTHUKA, OIMCAHOTO
HaABKOJIO KOJIa, PiBHi, TO # yci 0T0 CTOPOHU TeXXK pPiBHI.

658.” Yci cTopoHM OTTYKJIOTO I’ ATUKYTHUKA PiBHI, a KyTH, IPUJIETJIi 10
onHiel 3i cTopiH, — mpami. 3HANIITH PEITy KYTiB I’ ATUKYTHUKA.

659.” Tpu KyTu OIMyKJOr0 MHOTOKYTHHKA MOopiBHIOIOTE mo 100°, a pe-
mra — mo 120°. BusHauTe BuA MHOTOKYTHUKA.

660.” oBemiTh, 110 KOJIU KYTU OMYKJIOTO IIIECTUKYTHUKA PiBHI, TO Hi0oT0
CTOPOHU yTBOPIOIOTH TPU IIapU MapaieIbHUX CTOPiH.

661.” ToBeniTs, 110 KOIU KYTU OMYKJIOTO I’ ATUKYTHUKA PiBHi, TO BiH
He Mae€ mapajieIbHUX CTODiH.

Puc. 206

BMPABWU AJi MOBTOPEHHS I

662. VY piBHOOiuHilI Tpamerii giaroHamb € OiCEKTPHUCOIO TYIIOTO KyTa
¥ OinuTh cepemHIO JIiHiIO Tpamelii Ha BimpisKu 3aBHOBMKKU 7 CM
i 11 cm. 3HaiigiTs mepuMeTp Tparmerii.
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663. Megiama Ta BucoTa MPAMOKYTHOTO TPUKYTHUKA, IIPOBEIEHi MO
rimorenysu, JOpiBHIOIOTH BimmoBiguHo 13 cm i 12 cm. 3HalgiTh
IepUMeTP JAHOTO TPUKYTHHUKA.

664. Bicekrpuca xyta A TpukytHuka ABC (£C = 90°) giauTts katet BC
Ha Bigpisku 3aBmoBxkKu 6 cm i 10 cm. 3HaligiTe pamiyc KoJa,
sAKe IPOXOAUTH ueped TOUKY A, TouKy C i TOUKY IepeTuHy naHOI
OicexkTpucu 3 Katerom BC.

CMOCTEPIFANATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

665. Ha xoui pamiyca 1 mosuaumau 1000 Touok. /loBeniTs, 110 3HAT-
IeThCS TOUKA, AKAa HAJEKUTh TaHOMY KOJIY, CyMa BifcTaHen Bif
SAKOI M0 mo3HaueHUX TOUOK Oinbima 3a 1000.

20. MoHATTS NnoLi MHOrokyTHUKa. lNMnowa NpSMoKyTHMKa

3 TaKOI0 BEJIUYMHOIO, K IIJION[Aa, BU YaCTO CTUKAETeCSd B MOBCAK-
NEeHHOMY JKHUTTi: IIJIOINa KBapTHUPH, ILJIOINA JAaYHOI MiIAHKU, IJIOIIA
TOJISI TOTIIIO.

HocBin mimrkasye Bam, IO PiBHI 3eMeJIbHI MiIAHKMW MalOTh PiBHI
TLJIOIINi; IO IJIOIIA KBAPTUPHU AOPiIBHIOE CyMi ILIONT ycix ii mpuMimnieHb
(kimMHAT, KyXHi, KOPUIOPY TOIIO).

Bu 3maete, mio miormi 3eMeabHUX MiJIAHOK BHMiPIOIOTH ¥ COTKaX
(apax) i rekTapax; IJIOIMIi PerioHiB i mep:KaB — y KBaApaTHUX Kijsome-
Tpax; IJIOIY KBapTUPU — Y KBaJApPaTHUX METPax.

Ha mux mpakTUUYHUX 3HAHHAX IIPO ILJIONIY OyAyeThCA O3HAUEHHS
ILJIOIi MHOTOKYTHHUKA.

Ozuavenns. [[nonme MHOTOKYTHUKA HA3WUBAITH JOJATHY
BEeJIMYMHY, TKAa MA€ TaKi BJIaCTHBOCTI:

1) piBHIi MHOTOKYTHUKHM MAIOTh PiBHi IIOIIi;

2) AKI0 MHOTOKYTHHMK CKJIAJeHO 3 KiJIbKOX MHOTIOKYTHHUKIB, TO
HOro mJIoIa MOPiBHIOE CyMi IJIOLN IMX MHOTOKYTHHUKIB;

3) 3a OAMHMIIO0 BUMipy ILIONIi 0epyTh OMUHUYHUI KBAJAPAT, TOOTO
KBaJIpaT 3i CTOPOHOIO, KA TOPiBHIOE OMUHUIII BUMipy TOBKHHU.

BuwmipaTn miomnly MHOTOKYTHMKA — Ile O3HAYa€ ITOPIiBHATH HOTO
IJIONTY 3 ILJIOWIeI0 OOUHWYHOI'O KBajpaTa. ¥ pe3yjabTaTi OTPUMYIOTH
YHCJIOBE 3HAUEHHSA ILIOIIi JaHOTO MHOTOKYTHUKA. Ile umciao mokasye,
Yy CKiJIbKM pasiB IJIOIa JaHOT0 MHOTOKYTHUKA BiAPi3HAETHCA Bi ILJIOIIIL
OMVMHUWYHOTO KBajapara.
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Hanpukaaz, AKII0 KJIITHHKY BAIIOTO 30IINUTA TPUHHATH 38 OJUHNY-
HUH KBaJparT, TO ILJIOIa MHOTOKYTHUKA, 300paskeHoro Ha pucyuky 207,
nopisuoBatuMe 11 KBagpaTHUM OAUHUIAM (KOPOTKO 3anmucyioTh: 11 of.2).

3asBuuail IJid 3HAXOMKEHHA ILJIOII BUKOPUCTOBYIOTH (hOPMYJIH,
TOGTO OGUMCJIIOIOTE ILJIOIY MHOTOKYTHHKA 3a IEeBHUMHU HOTO BimoMu-
MU ejieMeHTaMu (CTOpOHAMM, AiaroHaJsMH, BHCOTAMHU TOIO). eaxi
3 HUX BU BiKe 3HaeTe. Hampukjaja, BU HEOJZHOPA30BO 3aCTOCOBYBAJIN
dopmyay S = ab, e S — mIomia IPAMOKYTHUKA, @ i b — MOBXKUHU
#ioro cycimgHixX cTOpiH.

I moBemenusa 1iei popmysu 6yme MOTpiOHOIO Taka JieMma.

Jlema.Ilnowa keadpama 3i cmoponor 1 sa. (n — Hamypanvhe
n
yucno) dopiénioe Lz 00.2
n

Jogedennsa.© PosriaHeMo OTMHUYHNI KBAAPAT i MOALINMO HOTO
. . . 1
Ha n? piBHMX KBazpaTiB 3i cropoHoo — (puc. 208).
n

3 03HAUEHHA IJIONII MHOTOKYTHUKA (BJacTuBicTh 1) BUIJIMBAE, 110
BCi Ii KBagpaTyu MaloTh PiBHI mioImi. 3a BJIaCTUBICTIO 2 cyMma ILJIOII]
UX KBaApaTiB HOPiBHIOE ILJIOIII OMHUYHOIO KBajpara, TooTo 1 om.2.

. 1
Tomy mroIma KOKHOTO MaJeHbKOTO KBaJApaTa AOPiBHIOE — om.%. A
n

Teopema 20.1. IInowa npamoxkymuura dopienioe 0o6ymky 006-
HCUH 1020 cYyciOnix cmopin.

Jogedenna.® Ha pucyrary 209 306paxeno npamMoxyTauk ABCD,
IOBXKUHU CYCiIHiX CcTOpPiH ssKOTO mOpiBHIOITH a i b: AB = a, BC = b.
HoBememo, 110 ILIOITY S TPAMOKYTHHKA OOYMCJIIOIOTH 3a (DOPMYJIOIO
S = ab nna BUOagKy, KOJau a i b — pallioHaabHI uuca.
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Yucna a i b mogamMo y BUTIAAI 3BUYAWHUX APOOiB 3 OMHAKOBUMU
3HAMEHHUKAMMU:

a:£, b:g,
n n
e p, ¢, n — HaTypaJIbHi dmcia.
Iloxginumo cropony AB Ha p piBHUX uYacTuH, a cTropony BC —

Ha ¢ piBHUX uvacTmH. Yepes TOUKU MOAiNYy IIPOBENEeMO IIPAMi, Iapa-
JeJbHI cTopoHaM IPSAMOKYTHUKA. Toai mpaMOKYTHUK Oyae IOAiJIeHO

. L 1
Ha pqg P1BHUX KBaApaTiB 31 CTOPOHOIO ;
. . 1
3I‘1I[H0 3 JIEMOIO ILIoIa KOKHOTO KBaJpaTa NOP1BHIOE —5. 3 o3Ha-
n

YeHHS IO (BJIaCTUBICTH 2) BUILIWBAE, IO IIJIOINA IPAMOKYTHUKA
IOPiBHIOE CyMi ILJIOIN yCix KBagpaTiB, TOOTO

1 1 1 1 _p.g
S==+=+...+=5=pg-===-L=aqab.
n® n® n? Pq n® n n

Pq IOJAHKIB
Posrnan Bunagry, kosu xoda 6 oxHe i3 umces a abo b € ipparmio-
HaAJbHUM, BUXOIUTDL 3a MeKi IIKiJIbHOTO Kypcy reomeTpii. A
Os3unauvenHa MHOTOKYyTHUKH, AKi MalOTh PiBHI ILTONIi, HA3UBAIOTH
PiBHOBEJIMKUMHM.

3 o3HauUeHHA IO (BaacTuBicTh 1) BUmIMBae, 1110 Bei piBHi dirypu
piBuHoBenuki. IIpoTe He Bci dirypu, aki matoTs piBHi
mioIli, € piBHuMu. Hampukiaan, Ha pucyury 210 | | |
300paskeHo JBa MHOTOKYTHUKHU, KOXKHHUN 3 SKUX
cCKJamaeTbcA i3 ceMmm oxmHMYHMX KBagparis. Ili
MHOTOKYTHUKM PiBHOBEJINKi, ajie He piBHi. Puc. 210

? 1. Lo Ha3MBalOTb NMOLLE MHOMOKYTHIMKA?
LLlo 03Ha4a€ BUMIPSTY MOLLY MHOFOKYTHMUKA?
LLlo noka3sye 41croBe 3Ha4eHHs NoLLi?

A whN

YoMy LOpiBHIOE MoLLa KBafapaTa 3i CTOPOHO % of4., oe n — HaTy-

pasnbHe 4ncno?

YoMy AOpPIBHIOE MioLLa NPAMOKYTHMKA?

AKi MHOFOKYTHWKW Ha3MBalOTb PIBHOBENNKNMIA?

7. Yy MOXHa CTBepA>KyBaTU, LLLO KOMW ABI (irypu piBHI, TO BOHM PIBHO-
BESNKI?

8. Y1 MOXHa CTBEpPAKYBATU, LLO KONW ABi irypy PIBHOBENMKI, TO BOHM

PIBHI?

ow
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e

BMPAB/N HET

666.° 3ualigiTs CTOPOHM MPSIMOKYTHMKA, SKIINO OJHA 3 HUX Ha 5 CM
OiipIIa 3a Apyry, a ILIOINA NPAMOKYTHUKA NOpiBHIOE 36 cm?.

667.° Ilnoma OpAMOKYTHHKA gopiBHioe 270 cM?, a 0oro CTOPOHM Bij-
HOCATBCA AK 5 : 6. YoMy HOPiBHIOIOTH CTOPOHU IPSIMOKYTHHUKA?

668.° ki 3 TpaMOKYTHUKIB, 300paskeHux Ha pucyuHkry 211, piBHOBe-
JIUKi?

Puc. 211

669.° Kpagpar 3i cropororo 12 cM i mpAMOKYTHUK, OfZHa 3i CTOpPiH
SAKOTO MOpPiBHIOE 8 cM, piBHOBEJNUKi. 3HANIITL HepUMeTpP AAHOTO
MPAMOKYTHHUKA.

670.° 3naiiniTy mepuMeTp KBaJpaTa, AKUI PiBHOBEJIUKUI NPAMOKYT-
HUKY 3i croporamu 2 cm i 32 cwm.

671.° Yu BucTauuUTh 5 T TOPOXY, 1100 3aCiATU HUM IIOJIE, IKe Ma€e hopMy
npamMokyTHuKa 3i croporamu 500 m i 400 M, axkmio Ha 1 ra Tpebda
Bucisatu 260 Kr ropoxy?

672.° loB:kuHA CTiHU MOpiBHIOE 6 M, a BucoTa — 3 M. UM BUCTAUUTH
I’ TH KOHTEHHEPiB KaxJio, o0 00KJIaCTU HUM ITIO CTiHY, SIKIITO
oIHA ILJINTKA Mae hopMy KBaapara 3i ctopoHoio 15 cm, a B ofgHO-
My KOHTeliHepi BMinTyroThcsa 160 mauTox?

673.° ButrpaTtu emaseBoi papbu Ha OJHOIIAPOBE TOKPUTTS CTAHOBIATD
180 r ma 1 m2. Yu BucTaumuTh 3 Kr emaji, modu modapOysaTu
cTiHy 3aBIOBKKU 6 M i 3aBBUIIKY 3 M?

674.° Tuck mesixoro rasy B nocyausi cramosuts 0,0015 H/m2. 3 sKoro
CHUJIOIO TUCHe el ra3 Ha CTiHKY IOCYIUHU NPAMOKYTHOI hopMu
poamipom 35 x 24 cm?
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675.°

676.

677.

678.°

679.

680.°

681.

682.°

683.°
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I'pauuns minmocti crani mesaxoi mapxku gopisuioe 60 H/mm?2.

IIpu axoMy HaBaHTa)KeHH1 pPO3ipBeThCHA CTePyKeHb, IIOIePeUHM’

mepepis SKOro € TpAMOKYTHUKOM 3i ctopoHamu 20 MM i 10 mm?

Hiaronass TIpAMOKYTHUKA AOPiBHIOE d i yTBOpIOE 3 OmHielo 3i

CTOPiH KYT 0. S3HANIITH ILJIOIY MPAMOKYTHUKA.

CropoHa IPAMOKYTHUKA AOPiBHIOE 15 cM i yTBOpIOE 3 HiaroHAJIIO

KyT 30°. 3HalaiThL MIOIYy IPAMOKYTHUKA.

3HaNIiTh BiTHOIIIEHHS IJIOI ABOX KBAAPATiB, CTOPOHU AKUX Bif-

HOCAThCA AK: 1) 3 : 4; 2) 2 : J5.

Sk BimHOCATBHCA CTOPOHU ABOX KBaJpaTiB, AKINO iXHi mjoIIi Bij-

HocATheA aK: 1) 25 : 36; 2) 3 : 49?7

OpmHa 3i cTopiH IPAMOKYTHUKA AOopiBHIOE 28 cM. fAK sMiHUTHCS

ILJI0INa MPAMOKYTHHUKA, SKIIO CYCiTHIO OTO CTOPOHY 3MEHIITUTHU

Ha 5 cm?

SAK 3MiHUTBCA IJIOITA TPAMOKYTHUKA, SKIIO:

1) xBi fforo mpoTUIEKHI CTOPOHU 36iJMBIIUTU B 3 pasu;

2) yci #ioro cTopoHU 36iABIIUTU B 3 pas3wu;

3) mBi fioro mpoTmyesKHiI cTOpoHU 30inbInuTHM B 6 pasiB, a aBi
iHIi — 3MeHIIUTH B 3 pasu?

SAK 3MiHUTBCA IJIOIMTAa TPAMOKYTHUKA, SKIIO:

1) xBi fforo mpoTuUJIeKHI CTOPOHW 3MeHIIUTH B 4 pasu, a ABi
immi — y 2 pasu;

2) oBi #oro mpoTuJieKHi cTOpoHU 36inbinuTu B 4 pasu, a ABi
inmi — smeHmuTu B 4 pasu?

Ha npogos:xenHi cropouu AD napaaeaorpama ABCD 3a Touky D

mosHaueHo Touky M Ttak, 1mo AD = MD. JloBenits, 1110 mapaJie-

aorpam ABCD i TpukyTHuk ABM piBHOBEJIUKI.

684.* ILioma xBagpara ABCD popiBuioe 10 cm? (puc. 212). Yomy zo-

685.

piBHIOE TIONIA IPAMOKYTHUKA BMKD?
HoBenits, 110 Koau Touka E — cepenuna Bigpiska AK (puc. 213),
1O TPUKYTHUK AKD i npamokyTHuUK ABCD piBHOBeIUKi.

M K

A D A D
Puc. 212 Puc. 213
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686.°

687.°

688.°

689.°

690.°

691.7

692.

693.

694.

695.

696.

Y ckinbku pasiB miomia KBajapaTa, ONMCAHOTO HABKOJIO KOJa,
OiybIlia 3a ILJIOINY KBajapaTa, BIIMCAHOIO B Ile KOJIo?

ILomma TpAMOKYTHOTO apKyIlla mamnepy, JOBKUHU CTOPIiH SIKOTO
BUPAMXEHO ILINMA YUCIAMU CAHTUMEeTPiB, fopisHioe 12 cm?. CKiib-
KU KBaJpaTiB miomero 4 cMm? MOKHA BUPi3aTH i3 11L0ro apKya?
ILomma TpAMOKYTHOTO apKyIlia mamnepy, JOBKUHU CTOPIiH SIKOTO
BUPAsKEHO MMM 4YMCJIaMMU CAHTHUMETPiB, mopiBHioe 18 cm?2.
CkinbKHM KBaapaTiB 3i CTOPOHOIO 3 CM MOYKHA BUpis3aTu i3 mb0ro
apkymia?

BicexTpuca Kyra npAMOKYTHUKA OiJIUTh MOTO AiaroHAJb y Bil-
HomieHHi 2 : 7. 3HAWAITH ILIOINY MNPAMOKYTHHKA, AKIIO HOTO
nepuMeTp nopiBHioe 108 cwm.

BicexTpuca Kyra IpAMOKYTHUKA OiJIUTH MOTO AiaroHAJb y Bil-
HomreHnHi 1 : 4. 3HalAiTh HepuMeTp IPAMOKYTHHKA, AKIIO HOT0
IIoma gopisHioe 36 cm?.

ITobynyiiTe KBagparT, ILJIOI[a SKOTO JOPiBHIOE CYyMi ILJIOIL ABOX
DaHWUX KBaJpAaTiB.

CTopoHU IPAMOKYTHUKA TOPiBHIOIOTE a i b. [lobyayiiTe KBagpar,
ILJIOIA SIKOTO JOPiBHIOE ILJIOIL JAaHOTO NPSIMOKYTHHKA.

BMPABWU AJ11 MOBTOPEHHS I

CepenuuHMiT IepeHAUKYIAp aiarouani BD mapasienorpama ABCD
nepetuHae croporu AB i CD. IlponoB:xenHs cropia AD i BC Bin
neperuHae B Toukax M i K BigmoBimHo. BusHauTe BuI 4yoTUPU-
KyTHUKa M BKD.

IIpogoB:keHHA O6iunux cropin AB i CD Tpamenii ABCD mneperu-
HaoTheA B Touri M. 3HalAiTh Biapisox AM, aximo AB = 6 cm
iBC:AD=3:4.

3HalIiTh BiicTaHb BiJf TOUKM IIepPeTUHY AiaroHaJjeii pomba 1o foro
CTOPOHU, AKIIO TOCTPUil KyT pomba mopiBHioe 30°, a cTopoHa —
8 cMm.

CMOCTEPITAATE, PUCYWUTE,
KOHCTPYIOUTE, ®AHTA3YUTE

Koxuuii i3 1BoX momibHUX TPUKYTHUKIB pos3pisasy Ha ABa TPU-
KYTHUKU TaK, 110 OAHA 3 OTPUMAHUX YaCTUH OJHOTO TPUKYTHU-
Ka momibHa OfHiii i3 YacTWMH APYroro TPUKYTHWKA. UM MOMKHA
CTBEPAKYBaTHU, IO ABi iHII YaCTMHU TaKOMK IMOMiOHi?
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21. Mnowa napanenorpama

Teopema 21.1. Ilnowa napanenozpama dopiéntoe dooymry 1iozo
Cmoporu ma éucomu, aKa npoeederna 00 yi€i cMoOpoHuU.

Hoeedenna.© Ha pucynky 214 3o06paskeno napasenorpam ABCD,
ILJIOIIIA AKOT0 AOpiBHIOE S, i ftoro Bucotry BM. JoBenemo, 110 .S = BC - BM.

IIposenemo Bucotry CN. Jlerko mokasaTtu (3pobiTh Ile caMoCTiiiHO),
110 YoTUpUKYTHUK MBCN — npaMoKyTHHUK. [IoKaskeMo, 1110 BiH piB-
HOBEJIUKUI JaHOMY IIapajejorpamy.

Ilnomia mapasaesorpamMa AOpiBHIOE cyMi miony TpukyTHuka ABM
i Tpamerii MBCD. Ilioimia OpAMOKYTHHKA MOPiBHIOE CyMi ILIOIL 3a-
3HayeHol Tpamnerlii ta TpukytHuka DCN. IIpore TtpurytHuku ABM
i DCN piBHIi 3a rinorenys3oi Ta roctpuM KyrtoMm (Biapisku AB i CD
piBHiI AK mpoTUJIeKHI cTOpPOHU IapaJjiejorpama, Kytu 1 i 2 piBHI AK
BigmoBigHi mpu napanensbaux npamMux AB i DC ra ciuniit AD). Otxe, 1i
TPUKYTHUKY PiBHOBEJUKi. 3Bifcu BUILIUBaE, 1110 napaiensorpam ABCD
i npamMoryTHuK M BCN piBHOBeNUKi.

3a teopemoio 20.1 1maoIa OpAMOKYTHHKA MOPiBHIOE MJOOYTKY HOB-
skuH ctopin BC i BM. Toxi S = BC+-BM, ne S — 1mjolra mapaJieJo-
rpama ABCD.

IITo6 3aBepIIUTH JOBEIEHHSA, MOTPiOHO POSTIIAHYTU BUNAAKYU, KOJIU
ocHoBa M Bucotu BM me manexxkatume cTopoHi AD (puc. 215) abo
s3biratrumernbea 3 BepiiunHoo D (puc. 216). I B mboMy pasi mapaJsiesio-
rpam ABCD i npamoryTauk M BCN 6yayTh piBHOBeIuKuUMHU. [JoBemiTh
meit pakT camocTiino. A

B o B ¢ B c
1M 2
A N /0 O n n
M D A DM N A D(M) N
Puc. 214 Puc. 215 Puc. 216

SKI0 TO3HAYNTY HOBXKUHY CTOPOHU ITapaJjesorpaMa Ta IpoBeaeHol
o Hel BUCOTH BiATIOBiZHO 6yKBaMu a i h, To mioIy S mapaJiejorpaMa
00UYMCITIOI0TE 38 (POPMYJIOIO

|  S=ah

D 1. Yomy fopiBHIOE Nfolla napanenorpama?
2. 3a Akoto hopmMynoto 0B6HNCIOITbL MOLLY NapanenorpamMa?
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BMPAB/ HNTT

697.° 3uaimiTh IOy mapaJjejorpamMa, CTOpoHa SKOro fopiBHIoe 14 cM,
a mpoBejeHa qo Hei Bucora — 6 cwm.

698.° O0uMcIIiTh IOy HmapajegorpaMa, 300paskeHoro Ha pucyuky 217
(po3Mipu [aHO B CAaHTUMETPAX).

5,2

3,6

Puc. 217

699.° fki 3 mapasengorpamiB, 300paskeHUX Ha pUCYHKY 218, piBHOBe-

JUKi?
- - / /
/ /
a 0
2
N N
N N P
r L
N\
AN
N\
\
N\
ad e € e

Puc. 218

700.° IInoma nmapanenorpama ABCD (puc. 219) nopiBaioe S. Homy mo-
piBHIOE mioia 3agapboBamoi Girypu?

701.° ILnomia mapaJsesorpaMa mopiBaioe 17 cm?, a omgHa 3 HOro cro-
piz — 3,4 cMm. 3HaWAITH BHUCOTY IIapajejiorpaMa, IIpOBeIeHy IO
mmiei cropoHwH.

702.° ILxoma mapaJsesnorpama gopisuaioe 40 cm?, a BUCOTH HOPiBHIOIOTH
5cMmi4 cm. 3HaliAiTH CTOPOHU IIHOTO HapaJjejorpama.
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77
cx//x
Ll LT

703.°

704.°

705.

706.

707.

708.°

Puc. 219

3amoBHITH TabIUITIO, e ¢ — MOBXKKMHA CTOPOHU IIapajeorpama,
h — MOBMKMHA BUCOTH, IIPOBENEHOI /0 Iiei cTopoHU, S — ILomia
mapaJjejorpama:

6,2cm | 16 1m
7 c™m 0,9 m
S 64 om? | 5,4 m?

S

Croponu mapaJiesorpama gopiBuiolors 10 cm i 15 cm, a oxma
3 BucoT mopiBHioE: 1) 6 cm; 2) 12 cm. 3HalAiTH APYTY BUCOTY
napasiesorpama. CKibKU PO3B’ABKIiB y KOKHOMY BUIAAKY MAae
samaya?

SHalAiTh MJIOINY IapaJiejiorpaMa, CTOPOHU SKOTO JOPiBHIOIOTH
15 cm i 25 cm, a ogHa 3 miaroHaJell IEePIEeHANKYJIAPHA O MEHIIIO1
CTOPOHU.

3HalaiTh IJIOIMY mapaJjiejiorpaMa, JiaroHaji SIKOTo JOPiBHIOIOTH
26 cm i 24 cm, a ofHA 3 HUX IEePIEHIUKYJIAPHA 10 CTOPOHU IIa-
paJiesiorpama.

Hiaronanb mapaJjesiorpama, sika gopiBHioe 18 cM, neprneHIuKyIsap-
Ha 1o oxuiei 3i cTropin i yrBoproe KyT 30° i3 ApPyroro CTOPOHOIO.
3HafaiTh oIy MapaJjeaorpama.

CropoHu mapaJiesiorpaMa AOPiBHIOIOTL a i b, #oro rocTpuii KyT
JopiBHIOE o.. 3HAWAITH IIJIOINY IapaJjejaorpama.
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709.° Kyr misx BuUcoTaMu mapaJjieorpaMa, IIPOBEIEHUMU 3 BEPIITUHU
TYIIOTO KyTa, AopiBHIoe 60°. 3HaiiaiTh, miomry mapaJjiesorpama,
SAKIIO HOTro BUCOTHU AOPiBHIOTL 8 cM i 12 cm.

710.° CropoHu mapaJjiesiorpaMa mTopiBHIOIOTEH 14 cm i 20 cm, a KyT MixK
ioro BucoTaMu, IPOBEJIEHUMU 3 BEPIIUHU TYIOTro KyTa, — 45°.
3HaNAiTh IJIOIMY IapaJjejorpaMa.

711.° 3maiigiTsy maomly pomba, AKIMO #oro BMcOoTa OOpPiBHIOE 6 cMm,
a Oinpmia giaronanas — 10 cm.

712.° Mewumia miaronaab pom0Oa OOpPiBHIOE @, a OOAWMH i3 KyTiB — 60°.
3HalmiTh oIy pomba.

713.° loBexmiTh, IO BUCOTH IMapajejorpaMa OO0epHEHO IPOIOPITiiHi
CTOpPOHAM, J0 IKUX BOHU MPOBEJEHi.

714.° CropoHu mapaJjiesiorpaMa JopiBHIOIOTE 9 cm i 12 cM, a cyma gBOX
#oro HepiBHUX BUCOT AOpiBHIOE 14 cM. 3HANIITH MOy mapaJe-
Jorpama.

715.° PisHuuga gBoxX CTOpiH mapaJesiorpaMa nopiBHioe 12 cMm, a mpoBe-
IeHi 1o HuX BUCOTH AOPiBHIOITS 15 cMm i 10 cm. 3HAHAITE ILIOITY
mapaJjiesiorpama.

716. JoBexmiTh, 110 3 ycix mapaJiesorpaMmiB 3i cTopoHamMu a i b Hali-
OisIBIITy TIIOIIY Ma€ MPAMOKYTHUK.

BMPABWU AJ11 MOBTOPEHHS I

717. YV tpurytaury ABC Bigomo, 1o ZC = 90°, AC =7 cm, BC = 24 cwm,
AM — OGicekTpuca. 3HANIITL CUHYC, KOCUHYC, TAHT'€HC i KOTaH-
reuc KyrtiB BAC i AMC.

718. VY piBHOGeapeHomy TpukyTHUKYy ABC 3 ocHoBoio AC mepxia-
Hu AM i CK mepetmHaiorbcd B Toulli O. [loBeniTh, 1110 TPUKYT-
HuK AOC piBHOOEApEeHMIt, i 3HANAITH fTOoro 6iUHi CTOPOHM, AKIITO
AM =21 cm.

719. Ha wmeniani AM tpurkytHuka ABC mosHaueHO TOuky D Tak, Io
AD : DM =1 : 3. Yepes TouKky D mpoBeseHO IPAMY, ITapajieIbHy
croponi AC. Y AKOMY BiJHOIIIEHH] 1A IpsaMa IiJauTh cToporny BC,
paxyioun Bix Bepiiuau C?

CMOCTEPITAUATE, PUCYWUTE,
KOHCTPYIOUTE, DAHTA3YUTE

720. JoseniTh, I1I0 B OIYKJOMY IeB’ATUKYTHUKY 3HAWIyTbCA ABi mia-
ToHaJi, KyT MijK SKUMU MEHIIIUH Bim 7°.
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22. Mnowa TPUKYyTHUKA

Teopema 22.1. Ilnowa mpurymHuka OOPi6HIOE€ NONOGUHL 00-
6ymky 1i020 cmopoHu ma npoeedenoi 0o Hel 6ucomu.

Hoeedennsa. © Ha pucyary 220 3o06paxeHo B
TpuKyTHUK ABC, miomia AKoro mopiBHioe S, N
i #ioro Bucoty BM. [loBememo, 1110 S = %AC -BM. f ; ;
Yepes Bepmiunau B i C TpUKyTHUKA IPOBEIEMO A M C
npami, napajenbHi croporam AC i AB BigmoBigHO
(puc. 220). Hexai#i 1i mpsami mepeTuHAOThCS Puc. 220

B Tourli N. Horupukyrauk ABNC — mapaJeo-

rpaMm 3a osHaueHHAM. TpurytHuku ABC i NCB piBHi (moBemiTh 11e
camocriiino). OToke, ixuHi miomri Tako:x piBHi. Toxi mioIia TPUKYTHU-
ka ABC nopiBHIo€e mTosioBuHI mioii mapasenorpama ABNC. Bucora BM
TpukyTHUKa ABC € TakoX BucoTok mapasesorpama ABNC. 3Biacu

S = %AC-BM. A
SKIIo cKopucTaTHCs IIO3HAUYEHHSAMH JJISI BUCOT i CTOPiH TPUKYTHH-
kKa ABC, TO 3TifHO 3 JOBEIEHOI0 TEOPEMOI0 MaEMO:
S:éaha =%bhb :%chc,
ne S — 1IoIa TPUKYTHUKA.

Hacaigox. IInowa npamokymHnozo mpukymuuxka 00OPi6HIOE No-
noeuni dobymky 1Lozo kamemia.

JloBenmiTh 110 TeopeMy CaMOCTiHTHO.

O—m1 3apaua. HoBexniTh, 1110 mI0Ia poMba TOPiBHIOE MOJOBUHI J0-
OyTKY Iioro aiaromaJieii.

Pose’asanna. Ha pucyaxky 221 3o06pakeHo
pom6 ABCD, mioma skoro mopisuioe S. Moro gia-
ronasi AC i BD nepetruHaiorbea B Toulli O. I[ose-

zemo, 1o S = éAC - BD.

B

A 0 C OckinbKku miaromasi pomba meprIeHAUKYJIAPHI,
To Bigpisku AO i CO € Bucoramu TpUKyTHUKIB BAD
i BCD BigmoBiguo. Toxi MosKHaA 3amucaTu:

S = S, + Spop = %BD-AO + %BD-CO -

D

_1 _1pp.
Puc. 221 = 5 BD (40 + CO) = 5 BD - AC. o
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i] 1. SIK 3HaWTW NAOLLY TPMKYTHMKA, SKLLO BILJOMO MOro CTOPOHY Ta B1CO-
Ty, NpOBefeHy [0 Hei?
2. fk 3HarUTW NoLLy NPSMOKYTHOTO TPUKYTHMKA, IKLLO BiZLOMO MOro
KaTeTn?

W*BHPABM ——

721.° CropoHa TPUKYTHUKA HopiBHIOE 12 cM, a BHCOTa, IPOBEAEHA 0
Hel, — 2,5 cM. 3HAWAITH ILJIOITY TPUKYTHUKA.

722.° 3HaNAITHh MJIOIY IPAMOKYTHOTO TPUKYTHUKA, KATeTU AKOTO JI0-
piBHIOIOTE 10 cM i 18 cwm.

723.° §Iki 3 TPUKYTHUKIB, 300pasKeHUX HA PUCYHKY 222, piBHOBEJIUKi?

//

//

L/
a 0 8

— \\

\\\ | \\ //

\\\‘ \\
2 r 0
Puc. 222

724.° O6umnCaiTh IOl TPUKYTHUKIB, 300paskeHUX Ha PUCYHKY 223,
SAKIIO JOBYKUHA CTOPOHU KJIITUHKY JOPiBHIOE OAMHUILL JOBXKUHU.

[\ AN d
/ \ N P
7
a 0 8 2

Puc. 223
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725.°

726.°

727.°

728.°

729.°

730.°

731.

732.°

733.°

734.°

735.°

736.
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ILnorma TpukyTHUKA HOPiBHIOE 48 cMm?. S3HAWAITH CTOPOHY TPUKYT-
HUKAa, AKIIO BHUCOTa, ITPOBeeHa M0 Iiel CTOPOHHU, HJOPiBHIOE 8 CM.
Bimowmo, 1110 ABi CTOPOHM TPUKYTHUKA AOPiBHIOIOTE 24 cM i 9 cwm,
a BHCOTa, IpoBemeHa M0 OijbImoi 3 Bimommx cropim, — 6 cwMm.
3HalaiTh BUCOTY TPUKYTHUKA, IPOBEIEHY 10 MEHIIOI 3 BimoMux
CTODiH.

3amoBHITH TAGJUITIO, e @ — AOBKUHA CTOPOHU TPUKYTHUKA, I —
IOB)KMHA BUCOTHU, IIPOBeNeHOl 10 Hel, S — IJIoma TPUKYTHUKA:

2,4 cm 9 M

4 cm 5™
81 Mm% | 65 m?

3HaUAITh, MJIOINY PiBHOOEAPEHOT0 TPUKYTHUKA, OCHOBA SAKOTO
mopiBuioe 24 cm, a 6iuna cropoHa — 13 cwm.

Biuna cTopoHa piBHOOEAPEHOr0 TPUKYTHUKA mopiBHIoe 61 cwm,
a BHCOTa, IIpoBeJeHa N0 OCHOBU, — 60 cm. 3HAWAITL IIOIIY
TPUKYTHUKA.

OauH i3 KaTeTiB MPAMOKYTHOTO TPUKYTHHKA HOopiBHIOE 12 cMm,
a Mepmiama, IpoBeJeHa MO0 TimoreHysu, — 18,5 cm. 3HaiimiTh
ILJIOIY TPUKYTHUKA.

SHaNIITh ILJIOIY IPAMOKYTHOT'O TPUKYTHUKA, AKIIO BUCOTA, IIPO-
BeleHa MO0 TimoTeHy3W, OiJWTH il HA BifpisKy 3aBAOBMKKU 3 CM
i 27 cMm.

Bucora mpaMOKYTHOTO TPUKYTHHKA, IPOBeJeHa A0 TiIOTeHy3WH,
IopiBHIOE 8 CM, a MPOEKIisA OJHOTO 3 KaTeTiB Ha TilloTeHy3y —
6 cM. 3HAHAITH MJIOIY TPUKYTHUKA.

Bucora BD tpukyTtHuka ABC ginuth iioro cropony AC Ha Bim-
pisxku AD i CD. 3uaiigiTe maoiny TpukyTHuka ABC, akino BC =
=37 cm, LA = 30°, CD = 5 cwm.

Bucora AM tpukytEuka ABC pinuts #ioro cropony BC Ha Bin-
pisku BM i MC. 3uatiaits mioiny Tpukytauka ABC, akmnio AB =
=10+/2 cm, AC = 26 cm, ZB = 45°.

3HaigiTh IOy PiBHOOEAPEHOr0 TPUKYTHHKA, OiUuHA CTOPOHA
SIKOT'0 JOpPiBHIOE b, a KYT IPU OCHOBI JOPiBHIOE C..

Bucora piBHOOeapeHOro TPUKYTHHKA, IPOBeJeHa OO OCHOBH,
IOPiBHIOE h, a KyT IIPU BepIIWHI NOpiBHIOE 3. 3HAUAITH ILJIOITY
TPUKYTHUKA.

737.° 3HAHAITH IJIOIY PiBHOCTOPOHHLOTO TPUKYTHUKA, CTOPOHA
AKOTO TOPiBHIOE a.
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738.°
739.°

740.°

741.°

742.°

O
744.
745.°

746.°

3HAUOITh IJIOIY PiBHOOGEAPEHOT0 IMPAMOKYTHOTO TPUKYTHUKA,
rirmorenysa SKOro JOPiBHIOE C.

3HaHAITh BUCOTY IIPAMOKYTHOTO TPUKYTHUKA, IIPOBEAEHY 0
rimorenysu, AKII0 ioro xKaretu AopiBHIOIOTE 10 cm i 24 cMm.
TouKka AOTUKY KOJia, BIMCAHOTO B IPAMOKYTHUN TPUKYTHUK,
IinmuTh #oro rimoreHysy Ha Biapisku 3aBHOoBKKU 8 cM i 12 cwm.
3HAWOITh IJIOINY TPUKYTHUKA.

SHaWIITh IOy PiBHOOEAPEHOT0 TPUKYTHUKA, SKIIO 00 IIepHu-
MeTp AopiBHIOE 54 cM, a BucoTa, IIpOBeJeHa 10 OCHOBH, — 9 cM.
OcHoBa piBHOOEAPEHOT0 TPUKYTHUKA BiTHOCUTHCA IO HOTO BHUCO-
TH, ONYyIIeHOI HAa OCHOBY, K 8 : 3, 6iuHA CTOPOHA TPUKYTHUKA
nopiBHioe 40 cM. 3HAWAITH IJIOIY TPUKYTHUKA.

743.° [loBeiTh, 1110 TJIOIA OMYKJIOTO YOTUPUKYTHUKA, AiaroHasi
SAKOTO HMePIEeHIUKYJIAPHi, JOPiBHIOE MOJOBUHI IXHBOTO JOOYTKY.
ILnoma pomba gopisHioe 120 cm?, a iioro miaromaJii BigHOCATHCA
Ak 5 : 12. 3uaiigiTes mepuMeTp pomoda.

3HaiaiTh a0y pomM0ba, CTOpOHA SKOro AopiBHioe 25 cMm, a cyma
niaronaigeii — 62 cwm.

3HalaiTh maonry pomba, cTopoHa AKOro mopiBHioe 39 cm, a pis-
HUIA giaromaseii — 42 cMm.

O=1r 747.* [ano npamy [ i mapanensuuii iit Bigpisox AB. loBexiTs,

748.°

mio Bci TpukyTHuKu AXB, me X — OoBiJbHA TOuKa mpamoi [,
piBHOBEJIUKI.

JoBemiTh, 110 KOJW BUCOTA OJHOTO TPUKYTHUKA JOPiBHIOE BUCOTI
IPYToro TPUKYTHUKA, TO ILJIOII JaHUX TPUKYTHUKIB BiTHOCATHCS
AK I1XHi CTOPOHU, IO IKMX IIPOBEIEHO IIi BUCOTH.

O—1T 749.° [oBeniTs, 110 MeAiaHa TPUKYTHHKA po36uBae iforo Ha aBa

PiBHOBEJIMKUX TPUKYTHUKH.

O=r 750.* Ha croponi AC tpuxyrauka ABC mosHaueHo Touky M Tax,

751.°

752.°

753.°

754.°

1110 AM _m, HoseniTs, 110 S“ﬂ:ﬂ.

MC n Sy T
Y TpuUKyTHHKY mpoBesu Bci Tpu Mmenianu. IloBemiTh, 1110 BOHU!
po30MBalOTh TPUKYTHUK HA IIiCTh PiBHOBEJIUKUX TPUKYTHUKIB.
Yepes Bepuiuny B TpukyTHuKa ABC TpOBeAiThH IBi mpaMi Tak,
w06 BOHU pPO30OMJIM JaHUN TPUKYTHUK HAa TPU DPiBHOBEIUKUX
TPUKYTHUKU.
Yepes BepIIUHY IapajejiorpaMa IPOBEIiTh IPAMI Tak, 1100 BOHU
pos36uam maHuii mapaJjeyorpam: 1) Ha YOTHPU PiBHOBEJIUKUX
MHOTOKYTHUKM; 2) I’STh PIBHOBEJINKNX MHOTOKYTHUKIiB.
Yepes BepuinHy poMba IPOBEAITH ABi MPAMi Tak, 100 BOHU PO3-
O0uau maHWii poM0 HA TPU PiBHOBEJMKUX MHOTOKYTHUKIU.
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755.° TlobynyliTe TPUKYTHUK, PIBHOBEJIUKUM JAaHOMY IIapajeorpamy.
O 756." ¥V TPUKYTHHKY NPOBEIEHO TPU BHUCOTH. J[OBEAiTH, IO IO

HaMOiIBIIIOl CTOPOHY TPUKYTHUKA IIPOBENeHO HAMEHIITy BUCOTY.
O=11 757." Ha croponi AC rpuryrauka ABC mosHaueHo Touky M Tak,

AM _m . . . L
—. Hexaii X — poBinbHa BHYTPIIIHA TOYKa Bigpis-

QO —=
U—I MC n

ka BM. [loBexits, 110 Sy =
SCBX n

758.* Touka JOTHMKY KOJia, BIMCAHOTO B NMPSAMOKYTHUIN TPUKYTHUK,
IinuTh HOTOo TimoTeHy3y Ha BiApiskm, onAmH 3 AKUX Ha 14 cm
Oinmpminii 3a Apyruii. SHAUAITE ILJIOIY TPUKYTHUKA, AKIIO Pagiyc
BIOMCAHOTO KOJIa HOPiBHIOE 4 CM.

759. ¥V npamoryTHOMYy TpUKYTHUKY ABC no rinorenysu AB mpoBeieHO
Bucory CM. ILnoma Tpukyrauka ACM popisHOE 6 cM2, a mio-
ma Tpukytauka BCM — 54 cm?. 3HANIITh CTOPOHU TPUKYTHU-
xa ABC.

760.* 3HaiAITh IJIOLY OIPAMOKYTHOTO TPUKYTHUKA, IKINO OiceKTpuca
MOro rocTporo KyTa JiJINTh IPOTHUJICKHNI KaTeT Ha BiApisku 3aB-
moBxkKu 21 cm i 35 cm.

761.* 3HaiiaiTh IJIOIITY MIPAMOKYTHOI'O TPUKYTHUKA, SIKIIO OiceKTprca Ipsi-
MOTO KyTa IiJIUTh T'iOTEeHYy3y Ha BiAPi3KU 3aBHOBKKU 2 cM i 6 cM.

762. IleHTp KoOJia, BOKMCAHOTO B DPiBHOOEADPEHUN TPUKYTHUK, NiJIUTH
HOT0 BUCOTY, IIPOBEAEHY 0 OCHOBHU, HA BiAPi3KMU, JOBKUHU AKUX
IopiBHIOIOTE 34 cM i 16 cM. S3HAKAITH IJIOITY JAHOTO TPUKYTHHUKA.

763.” Y piBHOOeApPEHUN TPUKYTHUK BIHCAHO KO0Ji0. TOUKA HOTHUKY [Ii-
JUTH OiUHY CTOPOHY TPUKYTHUKA y BigHoimeHui 9 : 8, paxyioun
BiJi BepmIMHM PiBHOOEAPEHOTO TPUKYTHUKA. SHAUAITH IJIOIILY
TPUKYTHUKA, AKIIO Pagiyc BIUCAHOTO KoJia HopiBHIOE 16 cMm.

764." Ha mpopossxeHHax cropin AB, BC, AC piBHOCTOPOHHLOI'O TPH-
kyTtHuKa ABC 3a Touku B, C i A BigmoBigHO mo3HaueHo Touku D,
E i F rak, mo BD = CE = AF = 2AB. 3HaiaiTh IJIOIIY TPUKYT-
uuka DEF, axuo mioila TpukyTauka ABC mnopisaioe 1 cm?2.

765." YV tpukyrHuky ABC mosHaueHO TOuKy M Tak, IO ILIOIINI TPH-
KyTHUKiB AMB, BMC i AMC pisHi. [loBexnits, mo M — Touka
nmepetuHy mMeniaum TpukytHuka ABC.

766." Ha croponi AC Tpukyrauka ABC nmosuaueno Touky D. IIposeniTs
yepes 1[I0 TOUKY IIPAMY TaK, II[00 BOHA POo30MJIa JaHUN TPUKYTHUK
Ha IBa PiBHOBEJIUKUX MHOTOKYTHUKHU.

767." loBeniTh, IO cyMa BificTaHel BijJ MOBLIBHOI TOUKM PiBHOCTO-
POHHBOTO TPUKYTHUKA IO HOTO CTOPiH € CTAJOI0 A JaHOTO
TPUKYTHUKA.
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BMPABWU AJ11 MOBTOPEHHS I

768. VY piBHobenpernomy TpukyTHuUKY ABC (AB = BC) 6icekTpuca KyTta A
nepetuHae ctopony BC y Toumni M. 3HaigiTH KyTH TPUKYTHU-
kKa ABC, skimo LZAMB = 117°.

769. VY piBHOOGiuHil Tpamerii ocHoBU mopiBHIOIOTH 18 cm i 12 cm. Biu-
Ha CTOpPOHA YTBOPIOE 3 OoCHOBOIO KyT 30°. 3HAWAITHL AiaroHasb
Tpamerrii.

770. IleHTp Koja, BIIMCAHOTO B PiBHOOIUHY TpareIiio, BiggamteHuii Big
Kinmis ii 6iunoi croporu Ha 12 cm i 16 cm. 3HaliaiTe mepumeTp
Tpamerrii.

CMOCTEPITAWTE, PI/ICYI7ITE,u
KOHCTPYIOUTE, ®AHTA3YUTE

771. Ha muomuui gamo n Touok (n > 3), }KOAHI TPpU 3 AKUX He JeKaThb
Ha OfHil mpamiii. [loBeniTs, 110 iCHYe€ TPUKYTHUK 3 BePIIUHAMU
B JaHUX TOUKAaX, AKUHA HE MiCTUTH »KOHOI 3 pemiTu (n — 3) TOUOK.

23. Mnowa Tpanewii

Teopema 23.1. IInowa mpaneyii dopiéntoe dobymry niecymu it
OCHO8 i gucomu.
Tosedennsa. © Ha pucynry 224 306paskeH0 M B c
tpanernio ABCD (AD || BC), nioma sKoi mopis-
Hioe S. Bigpisok CN — Bucora 1iei Tparmermii. X
N D

Hosenemo, 1110 S = % (BC + AD):CN.

IIposememo miaronans AC i Bucory AM Tpa-
nenii. Bigpisku AM i CN e BucoTraMu TPUKYT- Puc. 224
HukiB ABC i ACD BigmoBigHoO.
Maewmo:
S=Susc+Scn= 5 BC*AM + ZADCN =

- %BC-CN+ %AD-CN: % (BC + AD)-CN. A

SKIMo mo3HauUMTU MOBXKMHU OCHOB Tpamelrii Ta ii BucoTu BigmoBij-
HO OyKBaMu a, b i h, To mwoIly S Tpamelrii 00YnCII0I0TEH 3a (POPMYJIOIO

s:“T”’-h
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Hacainox. Ilnowa mpaneyii dopientoe dobymrky ii cepednboi
NiHiT ma éucomu.

p 1. Cdopmynionte TeopemMy Npo NoLLy Tpaneu;i.
2. 3a Koo hopPMYIIoI0 ODYMCIIIOIOTL NIIOLLLY TpaneLi?

BMPAB/ HTT

772.° 3HanOiTH IOy TpaTellii, OCHOBU AKOI JOPiBHIOIOTh 7 cM i 12 cwm,
a Bucota — 6 cm.

773.° 3HaAiTh IJIOITY Tpalellii, cepeaus JiHiA AKol mopiBHIOE 18 cM,
a Bucota — 9 cwm.

774.° Ilnoma Tpamernii gopiBaioe 96 cm?, a i Bucora — 3 cM. 3HAUIITE
OCHOBH Tparellii, SKImo BOHMU BigHOCATHCA IK 3 : 5.

775.° Tlnoma Tpamenii mopiBuioe 45 cm?, ofHAa 3 OCHOB — 8 CM, a BU-
cora — 6 cM. 3HAUAITH APYTYy OCHOBY Tpalerrii.

776.° 3HaligiTh oIy PiBHOOIUHOI TparmeIlii, ocHOBU K01 JOPiBHIOIOTH
14 cm i 16 cm, a giaromans — 17 cm.

777.° YoMy [OOpPiBHIOE ILIOI[A HPAMOKYTHOIL — _1_’ 2_ —
Tpatmerrii, OCHOBU AKOI JOPiBHIOIOTL 9 cM o
i 16 cm, a Oimpmia 6GiuHa cTOpoHaA — A -
J65 cm? ~

778.° 3uainiTe mionry piBHOOiuHOI Tpamerrii, 0,8
OCHOBHU SIKO1 JopiBHIOOTE 14 cm i 32 cMm,
a 6iuma cropona — 15 cm. Puc. 225

779.° Ha pucynkry 225 300paskeHO IIOIIePEeYHNI ITIepepi3 TpaHIel, aKuii
mae popmy Tpamenii. OOUKCIIiTE ILIOIY IIHOT0 IIOIIEPEYHOro IIepe-
pisy (po3mipu maHO B MeTpax).

780.° 3uaiigiTs miorry Tparmeriii, 300pakeHol Ha pUCYHKY 226 (posmipu
ITaHO B CAHTUMETPAX).

40 32
/ \ 1(}( \
45° 45° 60°
60 48
a 0

Puc. 226
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781.°

782.°

783.

784.

785.°

786.

787.°

788.

789.

790.°

791.

792

793.

794.

795.

3HaNmiTh IJIOIMYy Tparelii, 300paskeHoi Ha 24

pucyHkKy 227 (posMipu maHO B CaHTHUMeE- 150° 20
Tpax).
Y piBHOGiIUHi# Tpamerii giaronansb € Gicek- 36
TPHUCOIO TOCTPOTO KyTa I TiJIUTH CepPeIH O JIi-
Hifo Tpamenii Ha BinpisKu 3aBAOBKKHU 6 cM
i 12 cm. 3HaligiTe miaomly Tpamerrii.
OcHOBU IPAMOKYTHOI Tpameillii qopiBuiooTh 9 cm i 17 cm, a gia-
TOHAJIB € OiceKTpucoro i Tymoro Kyra. O0UMCIiTh IJIOIY Tpamelrii.
Touka mepeTuHyY 6iCEeKTPHC NOCTPUX KYTiB IIPM OCHOBI Tparmerrii
HaJIe:KUTh APYTid OoCcHOBi. 3HAWIITH IJIOMIYy Tparmelii, AKIo ii
6iuni cTopoHu mopiBHIOOTE 17 cM i 25 cm, a Bucora — 15 cMm.
Touka mepeTuHy OiceKTpHC TYyIHMX KYTiB IIPU OCHOBi Tpamelrii
HaJIe:KUTh APYTid ocHOBi. 3HAWIITH IJIONIy Tparmelii, AKIo ii
6iuni croponu mopiBuiooTh 10 cm i 17 c¢m, a Bucora — 8 cMm.
Biuna cropona piBHOOiIuHOI Tpameriii mopiBHIOE 20 J3 emi yTBO-
proe 3 ocHOBOIO KyT 60°. 3HaAlAITh MJIOIY Tpamellii, AKIIo B Hel
MOJKHAa BITMCATH KOJIO.

OcHoBu piBHOOIUHOI Tpamerrii gopiBHIOIOTL 32 cM i 50 cm. Homy mo-
PiBHIOE ILIOINA AAHOI Tpamerii, AKII0 B Hel MOKHAa BIIKCATH KOJO?
Mesnmia 60iuHa cTOpoHA HPAMOKYTHOI Tpamelii mopiBHIoe 8 cM,
a rocTpuii KyT — 45°. 3HalAiThL WOy Tparmelii, AKIO B Hel
MOXKHa BIICATU KOJIO.

Binbma 6iuna cTopoHa IpAMOKYTHOI Tpamerii mopiBHioe 28 cwm,
a roctpuit KyT — 30°. 3HaWAiTL WJIOIy Tparmelii, AKIO B Hei
MOXKHa BIIMCATU KOJIO.

HoBeniTs, 10 mpsaMa, AKa IPOXOIUTH Uepes CepeIuHy cepeaHbOl
Jiuii Tpamerii Ta mepeTuHae il 0CHOBU, po30uBaE AAHy TPAIIEIiio
Ha JBa PiBHOBEJIUKUX MHOTOKYTHUKMH.

ITo6ynytiTe piBHOBEJIMKUIT MaHill Tpamerrii:

1) mapasesorpam, BifMiHHUI Bifi IPAMOKYTHUKA;

2) IpAMOKYTHUK.

IToGyayiiTe TPUKYTHUK, PiBHOBEJIUKUI AaHil Tpamerrii.
3HaAUITH IOy PiBHOOIUHOI TpameIrii, OCHOBU AKOI JOPiBHIOIOTH
24 cm i 40 cM, a giaroHa b NePHEHANKYJIAPHA 10 0iUHOI CTOPOHMU.
Hiaronanb piBHOGiuHOI Tparmerii mepneHAUKYJIsIpHA A0 OGiuHOI
CTOPOHU, KA AopiBHIOE 15 cM. S3HAWAITH IJIOIY Tpamellii, SKIo
pazmiyc KoJja, ommcaHoTo HaBKOJIO Hel, mopiBHioe 12,5 cMm.
Hiaromamni Tpameriii mepneHIUKYJIAPHiI, OHA 3 HUX JOPiBHIOE
48 cMm, a cepenHs JiHig Tpamemii — 25 cM. 3HAHAITH ILJIOILY
Tpamerrii.

Puc. 227
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796.** liaronass piBHOGIUHOI Tpamelii € 6icekTprcoio ii rocTporo Kyra
¥ mepHneHAUKYJAAPHA 10 6iuHOI cCTOPOHM. SHAWIITH ILJIOIY TpaIle-
mii, axIimo ii MeHIIIa OCHOBA JAOPiBHIOE dA.

797. Y piBHOOIUHY Tparmelriio Brucano kKoso. OgHa 3 ii 6iuHux cTopin
TOUKOIO JOTUKY AiJIUTHCSA Ha BiApisku 3aBHOB:KKU 4 cM i 9 cM.
3HaAWIITh ILJIOITY Tpamelrii.

798. Y mpAMOKYTHY Tpamellilo BIiucaHo Kojo pazxiyca 12 cm. Binbira
3 OiYHMX CTOPiH TOUKOIO JOTUKY IiJIUTHCA HA ABa Biapisku, 6iib-
i 3 SKUX AopiBHIOE 16 cM. S3HAWAITL MOy Tpamelrii.

799. liarorasns piBHOGiuHOI Tpamerii AiJiuThL BUCOTY, IPOBEAEHY
3 BepIINHU TYIIOTO KyTa, Ha BiApisku 3aBmoB:KKU 15 cm i 12 cwm,
a 6iuHa cTopoHa Tpamellii mopiBHioe Il MeHIIii ocHOBi. 3HANAITE
TJIOIITY Tparelrii.

800.* Binpira miaroHajisb IPAMOKYTHOI Tpamenii AiJuTb BUCOTY, HPO-
BeJleHY 3 BEPIIUHU TYIIOr0 KyTa, Ha BiApisKu 3aBOOBKKHU 15 cM
i 9 cm. Binbma 6iusa cropoHa Tpamernii mopiBHIoOe i MeHITi#
OCHOBi. 3HANIITh IJIOIY TpaIelrii.

801. V rpamnenii ABCD sigomo, mo BC | AD, Touka M — cepenuna
croponu AB. 3ualaiTs miaomly Tpukytauka CM D, SKIo momia
mamoi Tparmellii gopiBuioe S.

BMPABU AJ11 MOBTOPEHHS I

802. Ilepumetp mapaJsenaorpama ABCD popiBHIOE 50 cMm, a mepumerp
TpukyTHuKa ABD — 40 cMm. 3HAlAiTH CTOPOHU IIapaJjiesorpaMma,
akio AD = BD.

803. Koo, nobymosaue Ha miaronaai AC pomoa ABCD six Ha miamerpi,
IPOXOAUTH Uepes cepefuHy cTopouu AB. 3HalmiTh KyTHu pomoOa.

804. Ha croponax AB, BC i AC tpukyTHuKa ABC no3HaumIu BiAIOBij-
Ho Touku M, K i D Tak, mo MK | AC, DK |AB, BK : KC=3:2.
3HaniaiTe mepumerp yoTupukyTHuka AMKD, akmio AC = 15 cwm,
AB = 25 cMm.

CI'IOCTEPIFA“I7ITE, PVICYI7ITE,V
KOHCTPYIOUTE, ®AHTA3YWUTE

805. Yu mokHa KBaApar 3i cropoHomo 1,5 ¢cM MOKPUTH TPhOMA KBaapa-
Tamu 3i ctopoHoio 1 cm?
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Lé PIBHOCKJIALEHI A PIBHOBEJ/INKI MHOTOKYTHUKN I

Ao meaKuii MHOTOKYTHMK MOJKHA po3pisaTu Ha YaCTHUHU Ta
CKJIACTH 3 HUX iHIIUI MHOTOKYTHUK, TO TaKi MHOTOKYTHUKY Ha3UBaIOTh
piBHOCKIageHUMMU.

Hanpurnan, aKIo OpaMOKYTHUK PO3pisaTy B3JOBXK MOro aiarona-
Jai (puc. 228), To OTPEMAEMO ABA PiBHUX IMPAMOKYTHUX TPUKYTHUKH,
3 AKUX MOKHA CKJIaCTHU piBHOOenpeHMUiT TPUKYTHUK (puc. 229). Dirypu
Ha pucyHkax 228 i 229 — piBHOCKIameHi.

Puc. 228 Puc. 229

OueBUAHO, IO PiBHOCKJIAJEeHI MHOTOKYTHUKM € PiBHOBEJIUKUMU.
ITeit (pakT 3aCTOCOBYIOTH IIif Yac AOBEJEHHS TeopeM i po3B’A3yBaHHS
sagau. Hanpukian, nopogsauu Teopemy 21.1, Mmu ¢pakTUUHO po3pisanin
mapaJjejorpam Ha TpukyTHuK ABM i Tpanerito MBCD, 3 AKUX CKJIAIHA
npAMOKyTHUK M BCN (muB. puc. 215).

SKIIo TPUKYTHUK PO3pisaTu B3AOBK CepeaHbOI JiHii, TO 3 oTpuMa-
HUX TPUKYTHUKA Ta Tpalellil MoKHa CKJacTu napasuesnorpam (puc. 230).

Puc. 230 Puc. 231

Jlerko BcTaHOBUTHU (3pP06iTH Ie CaMOCTiHiHO), IO TaKe PO3pisaHHA
TPUKYTHUKA IPUBOJUTE [0 II€ OJHOTO JOBEIEHHS T€OPEeMHU IIPO ILJIOIILY
TpuKyTHUKA (Teopema 22.1). Iliit camiit meTi ciayrye pospisanHs Tpu-
KYTHUKA Ha YaCTUHU, 3 AKUX MOKHA CKJIACTU MIPAMOKYTHUK (puc. 231).

EBkiig y cBoiii sHamenutiii kKHusi «Hauama» Qopmyiioe Teopemy
ITiparopa Tak:

«Ilnoma xBagpara, moOyZOBAHOrO HA TillOTEeHY3i, MOPiBHIOE CyMi
IJIOI KBajJpaTiB, MOOYAOBAHUX HA KaTeTax».
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Sx1iro mokasartu, 110 MOKHA PO3PisaTu KBagpaTH, HoOyAoBaHi HA Ka-
TeTax, Ha YaCTUHU Ta CKJACTHU 13 I[UX YaCTUH KBaJpaT 31 CTOPOHOIO, AKa
IOPiBHIOE TiMIOTEeHY3i, To TUM caMmuM Oyze noBeneHO Teopemy Ilidaropa.

Ha pucynky 232 mokasaHO ONUH i3 MOKJIUBUX CIOCOOIiB TaKOTro
pospisauusa. Ksagparu, mobygoBaHi Ha KaTeTax, po3pisaHo Ha YACTUHMU,
ILIONTi AKUX JOPiBHIOOTE S, S,, S;, S,. I3 nux uyacTuH ckIazeHo KBa-
IpaT, mo0yaoBaHUM HA TillOTeHY3i.

B
C
N\ S, S,
S, P 7 ATTH D
Puc. 232 Puc. 233

3 o3HaueHHA IIJIOIIJ;i MHOT'OKYTHHKa BUILJIMBAE, IO piBHOCKJIa}IEHi
MHOTOKYTHHUKMU € piBHOBeJII/II-CI/IMI/I. Hpo're 30BCiM HEOYEeBUIHOIO € TaKa
TeopeMa.

Teopema. Bydv-aki déa piéHOGeNUKUX MHOZOKYMHUKU € Pi6HO-
cKnadenumu.

VYuepire 1er paxt moBiB y 1832 p. yropcbkuii matematur Pap-
kam Boiiai. Tpoxu sromom Himenbkuili matemaruk Ilayap I'epBin
3HAWINOB iHIIEe MOoBeAeHHA. ToMy I[I0 TEOpEMY HAa3WMBAIOTh TEOPEMOIO
Boitai—I'epsina.

BMPAB/ HENT

1. oBexitTh, 110 Tpalmelisd € PiBHOCKJAAEHOIO 3 IapaJjiejiorpaMoM,
OCHOBA SIKOT'0 JOPiBHIOE cepenHiit JiHii Tpamerrii, a Bucora — BUCOTI
Tpamerrii.

2. IoBeniTk, 1110 ILIOIIA Tpallellii fopiBHIOE 1OOYTKY 6iuHOI CTOPOHU Ta
MMePIeHANKYJIAPa, OIYINEeHOro HA IPAMY, AKa MiCTHUTD I[}0 CTOPOHY,
i3 cepemuHu Apyroi 6iYHOI CTOPOHU.

3. ¥ uworupurytuury ABCD rkytu ABC i ADC upsawi, a cropoau AB
i BC piBHi (puc. 233). Bigomo, mo BH | AD i BH = 1. 3HauigiTh
oy yotupurkytauka ABCD.
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! TEOPEMA UEBY E—

Ha croponax BC, CA i AB tpukyTHuka ABC mI03HAYNMO OOBLIBHI
Touku A, B, C, (puc. 234). Koxen i3 Bigpiskis AA,, BB,, CC, =Ha-
3uBaOTH yeBiamoro TpukyTHuKa ABC. Taka HasBa mos’ss3aHa 3 im’am
iramiticbkoro im)KeHepa It maremaruka [»xoBanHi YeBu (1648—-1734),
AKUHN BiIKPUB JUBOBUIKHY TEOPEMY.

Puc. 234 Puc. 235

Skmo Touku A;, B, i C, y3aTo Tak, 1o deBiaHu € GicekTpucamu,
abo memianamu, abo BUCOTAMMU TOCTPOKYTHOTO TPUKYTHUKA, TO IIi Ue-
BiaHM mepeTMHAIOTHCA B OAHIN TOUIII.

SKIT0 TpM mpsAMi IIEepeTUHAITHCSA B OJAHIN TOYIli, TO iX Ha3WBAIOTh
KOHKYPEHTHUMM.

Teopema YeBu mae 3arajabHUN KPUTEPilli KOHKYPEHTHOCTI TPHOX
IOBLIbHUX YeBiaH.

Teopema. JJna mozo wob6 weeianu AA,, BB, i CC, mpuxymnu-
ka ABC nepemunanucsa 6 00Hill mouyi, Heob6xi0no i docmamHbo, u,00
6UKOHY6anaca piéHicmo

AC, BA, CB, _ *)
C,B AC BA

Jlosedennsa. [loBeneMo CIOYATKy HEOOXiTHY YMOBY KOHKYPEHT-

HocTi: Akmo ueBianu AA,, BB, i CC, nmepetuHaooThcAd B OJHIill Toumi,

TO BUKOHYETHCA PiBHiCTH (¥*).
CropucraBIIncsa pes3yJbTaTOM KJIIOYOBOI 3amaui 757, MOKHa 3a-
nucatu (puc. 235):
ACI — SADC BAI — SABD CBI — SBDC .
¢B S,.  AC 8,. BA S,

ADC

IlepeMHOKUBININ 3amKcaHi PiBHOCTi, OTpuMaeMo pPiBHICTH (¥).
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IloBememMo Telep JOCTATHIO YMOBY KOHKYPEHTHOCTI: AKIIO BUKOHY-
eThbcsA piBHiCTSE (¥), To ueBianu AA;, BB, i CC, nepeTuHAIOThCA B ONHIiM
TOYIIi.

Hexait uepianu AA, i BB, mepeTuHaioThcA B TouIli D, a ueBiaHa,
AKa npoxoauTh uepes BepmuHy C i Touxky D, meperuHae cropony AB
y meakiit Touni C,. 3 mOBeleHOro BHUIIle MOXKHA 3aIIMCATH:

AC, BA, CB _,

C,B AC BA
3icTaBysg0YM 1110 PiBHiCTH 3 piBHiCTIO (¥), JOXOAMMO BUCHOBKY, IO
AC, AC . . . .
—L=—"2 r106T0 Touku C, i C, ninars Bigpisox AB B ofHOMY i TOMY
C,B C,B

caMOMYy BiJHOIIIeHHi, a OTiKe, I[i TOUKM 30irarorbcda. Takmm dmHOM,
npama CD neperuHae cTopory AB y Touni C,. A

e\

BMPAB/ HEETT

1. Hosexmitw, 1m10:
1) Memianu TPUKYTHUKA KOHKYPEHTHI;
2) GiceKTpucH TPUKYTHUKA KOHKYPEHTHi;
3) BUCOTHY TOCTPOKYTHOTO TPUKYTHUKA KOHKYPEHTHi.

2. Hexait A;, B, C;, — TOYKH JOTHUKY BIIMCAHOTO KoOJa BignoBigHO 10
cropin BC, AC, AB rpukyrauka ABC. JloBeniTs, 110 ueBianu AA,,
BB, i CC, KOHKypeHTHIi.

3. Ilpawmi AP, BP i CP nepeTuHaoOTh CTOPOHU TpuKkyTHUKA ABC y TOU-
kax A,, B, i C, Bignosiguo. JloBexiTs, mo npAMi, AKi IPOXOJATH
uepes cepexunu cropin BC, CA i AB napanenbuo npavum AP, BP
i CP BiAmOBiHO, KOHKYPEHTHi.

Brasiska. 3acrocyiiTe Teopemy UYeBM OO0 TPUKYTHUKA, BEPIIUHU
SKOTO0 € cepeiuHaMu cTOopiH TpukyTHuUKa ABC.
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3ABJAHHS Ne 4 «TEPEBIPTE CEGE» B TECTOBI dOPMI

1. CkifbKY CTOPiH B OMYKJOMY N-KYTHUKY, AKIIO CyMa HOT0 KYTiB
mopiBaioe 1260°?
A)T; B) 9; B) 11; ) 13.

2. B onykaomy n-kyTHUKY 14 miaromaseii. HYomy mopiBHIOE cyMa Horo
KyTiB?
A) 1000°; B) 800°; B) 900°; T) 720°.
3. fAK sMiHUTBHCA MJIOINA NPAMOKYTHHKA, SIKIIO KOMKHY 3 HOro cTOpin
smeHmuTu B 10 pasiB?
A) 3menmutbes B 100 pasis;
B) smenmursea y 20 pasis;
B) smenmuThes B 10 pasis;
T") smernmuTrsea B 1000 pasis.

4. ILmoma mapaiesorpama mopisuioe 80 cMm?, a ogHa 3 MOro CTOPiH —
16 cm. Kol JoBKUHM MOXKe OyTH CyCcimTHsA cTopoHa mmapaJjegorpama?
A) 2 cm; B) 3 cm; B) 4 cwm; T') 6 cwm.

5. Ha croponi BC napanenorpama ABCD nosHaueHO TOUKYy M Tak, IO
BM : MC =1 : 3. Homy gopiBHIOE IjI0I[a TPUKYTHUKA ABM , SKIIO
IJIOIa TmapaJjiejorpaMa mopiBaioe S?
N B) 5; B) >,

8 4 16

6. Ha pucynky 236 miora KoKHOTO 3 MaJIEHbKUX KBaIPaTiB HOPiBHIOE
4 cm?. Yomy JOpiBHIOE ILIOINA BEJUKOr'o KBazpara?

s
r) 5

A) 16 cm?; B) 20 cm?; B) 32 cm?; T') 40 cm?.
B
AT 10)

Puc. 236 Puc. 237
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7. Y xoyo pagiyca 1 cM BImcaHO KBaApaT i pPiBHOCTOPOHHIN TPUKYTHUK.
Yomy mOpiBHIOE BiIHOIIEHHS IJIOIII JAHOTO TPUKYTHUKA OO0 ILIOIIL

KBazmpara?
A) i B) 3\/§; B) i I) i
8. Touku O, i O, — meHTPHU piBHUX Ri.TI, AKiI MaioTh TiJABKU OJHY

cHireRy TOuRy (puc. 237), BO, 1 0,0,, AB =10 cm. Homy fopiBHIOE
mwroma TpukyTHuKa ABO,?
A) 10 cm?; B) 15 cm?; B) 18 cm?; ') 20 cm?2.

9. Iano aBi Touku A i B. 'eomerpuuHUM MiciieM TouoK X TaKuX, IO
IJIOIIL TPUKYTHUKIB AX B JOpPiBHIOIOTH JaHOMY YHCIYy S, €:

A) Koio 3 miamerpom AB;
B) cepenquunuMii nepneHquKyJaAp Bigpiska AB;
B) nmpawma, mapanenrHa AB;
T") nBi npawmi, mapanenbui AB.

10. diaronani piBHOOiIuHOI Tpamellii mepmeHIAMKYJAAPHiI Ta AixaATh Ii
cepenHIO JIiHiI0 Ha Tpu PiBHI uyacTmHU. YoMy MOPiBHIOE ILjIOIIa
Tparmelrii, AKImo ii 6iabIna ocHoBa HopiBHIOE 12 cMm?

A) 50 cm?; B) 64 cm?; B) 81 cm?; ') 144 cm2.

FONOBHE B MAPATPA®I 4

CyMma KyTiB OIIyKJIOTO n-KyTHUKA
CyMa KyTiB OmyKJOTr0 n-KyTHHKa mAopiBuioe 180° (n — 2).

ROJIO, OIlMCaHeé HABKOJIO MHOTOKYTHHKA

Koo HasmMBaOTh OMMCAHUM HABKOJIO MHOIOKYTHHKA, AKIIO BOHO
OPOXOAUTH Uepes yci oro BepInuHH.

Koo, BicaHe B MHOTOKYTHHK

Koo Ha3uBaOTh BIUCAHUM Yy MHOTOKYTHHUK, SAKIIIO BOHO JOTUKA-
€ThCS 0 BCiX MOTr0 CTOPiH.

IInoma MHOTOKYTHUKA
Iliomer0o MHOTOKYTHUKA HA3WBAKOTH MONATHY BEJIUUYUHY, SKA MAa€E
Taki BJIACTHUBOCTI:
1) piBHi MHOTOKYTHUKHN MAaIOTh PiBHI IJIOIIi;
2) AKIO0 MHOTOKYTHUK CKJAJeHO 3 KiJIbKOX MHOTOKYTHHKIiB, TO
Moro 1mJjoIa JOPiBHIOE CYMi ILJIOIT X MHOTOKYTHUKIB;
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3) 3a OAUWHUITIO BUMIipy ILIOII 6epyTh OAUHUYHUI KBAApaT, TOOTO
KBaJparT 3i CTOPOHOI0, AKAa JOPiBHIOE OAMHUIII BUMiPYy HOBXKUHU.

IInoia MpAMOKYTHUKA
Ilnomia MpAMOKYTHHKA JOPiBHIOE MOOYTKY HOBXKUMH HOT0 CyCimHix
CTOpPiH.

PiBHOBeIMKI MHOTOKYTHUKH
MuOrokyTHUKY, AKi MailoTh PiBHI IJIOINi, Ha3WBAaIOTh PiBHOBEJIU-
KUMU.

IImoma mapasemxorpama
IInoma mapasieorpama IOpiBHIOE JOOYTKY H1Or0 CTOPOHU Ta BUCOTH,
AKa IIpoBeJeHa A0 I[iel CTOPOHU.

IIoma TpuKyTHUKA
Ilnoma TPUKYTHUKA HOPiBHIOE IIOJOBUHI JOOYTKY MO0 CTOPOHHU Ta
IPOBeJEeHOl 10 Hel BUCOTH.

IInoma MpAMOKYTHOTO TPUKYTHUKA

IInoma TPAMOKYTHOTO TPUKYTHUKA JOPiBHIOE MOJIOBUHI JOOYTKY
iioro kareTiB.

IInoma Tpamerii
e Ilmoma Tpamenii mopiBHIOE KOOYTKY IiBCyMH ii OCHOB i BHCOTH.
e Ilmomia Tpamenii fopiBHIOE [OOYTKY il cepenHBOI JTiHii Ta BUCOTH.



171

806.

807.

808.

809.

810.

811.

812.

BMPABW 719 NMOBTOPEHHSA KYPCY FTEOMETPII 8 KNACY

1. YHOTNPUKYTHUKMN

3HaliiTh IepuMeTp mapajejorpaMa, SKIIO0 OiceKTpuca OJHOTO

3 MOro KyTiB OiJIUTh CTOPOHY IlapaJiejiorpaMa Ha Bifpisku 3aB-

noBxKKU 9 cm i 14 cMm.

BicekTpuca kyra BAD mnapasnenorpama ABCD mepeTuHae CTOPO-

"y BC y Tourni M Ttak, mo BM : MC =5 : 4. 3HaifiTh CTOPOHU

mapaJjiejorpamMa, AKIo nepumMerp TpukyTuuka BOC Ha 8 cM 6ijib-

muii 3a mepumerp TpuKyTHuUKa COD, me O — TOuYKa MEPeTUHY
miaroHajiel mapaJejiorpama.

Y mnapasemorpami ABCD Bimomo, mo 2 LADB = /A + ZBDC.

3Haiigite KyT ADB.

¥V nmapamaenorpami ABCD Bigomo, 1110 AB =a, BC = b, a > b. Koaxa,

BrucaHi B TpukyTHuKU ABD i CBD, noTukaoTbecsa A0 aiarouasi BD

y Toukax M i K BigmoBiguo. 3HalaiTh Bigpisok MK.

CkinbKu pisHUX mapajegorpamMiB MOKHA CKJIACTU 3 ABOX PiBHUX

TPUKYTHUKIB, AKIIO BOHU: 1) pisHOCTOpPOHHi; 2) piBHOOEApEHi;

3) piBHOCTOPOHHI?

Yu € IpaBUJIBHUM TBEPIKEHHS:

1) AKIo giaroHajsi YOTUPUKYTHUKA PiBHi, TO Iefl YOTHUPUKYT-
HUK — IIapaJjejorpam;

2) AKIMO ABi CTOPOHM UYOTUPUKYTHUKA IapaJiesibHi i Touka Iie-
peTuHy niaroHaJjeill piBHOBifgajeHa Bifl IMUX CTOPiH, TO Iiel
YOTUPUKYTHUK — Iapajesiorpam;

3) AKIIO ABi CTOPOHM YOTUPUKYTHUKA IMapajesbHi, a ABi iHmi —
piBHi, TO el YOTUPUKYTHUK — IIapajejorpam;

4) axmo 6iceKTpUcU MBOX IMPOTUIEKHUX KYTiB YOTUPUKYTHUKA
NepUeHIUKYIAPHi 10 GiceKTpucu foro TpeThboro KyTa, TO Ieit
YOTUPUKYTHUK — IMapajesiorpam;

5) AKIO miaroHaJ b YOTUPUKYTHUKA PO30UBAaE HOro Ha ABa PiBHUX
TPUKYTHUKU, TO Ileli YOTUPUKYTHUK — IIapajesiorpam;

6) AKIIO KOXKHA AiaroHaJIb YOTUPUKYTHUKA Po30MBae Horo Ha ABa
PiBHUX TPUKYTHUKU, TO Ileli YOTUPUKYTHUK — IIapaJiejiorpaM;

7) AKIIO KOXKHIi ABi MPOTUIEKHI BEPIINHN YOTUPUKYTHUKA PiBHO-
BimmaseHi Bix miaroHaJii, AKa cooJiydae ABi iHI BepIIWHM, TO
el YOTUPUKYTHUK — ItapaJjieaorpam?

Yu € IpaBUJIBHUM TBEPIKEHHS:

1) AKIIO ABi CTOPOHUM YOTHMPUKYTHUKA MapaJiejibHi, a oqHa 3 [gia-
roHaJIell Po30MBaE YOTUPUKYTHUK Ha ABa PiBHUX TPUKYTHUKH,
TO Iell YOTUPUKYTHUK — IlapajieJorpam;
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813.

814.

815.

816.

817.

818.

819.

820.

821.

2) AKIIO MBi CTOPOHU YOTHMPUKYTHUKA ITapajiebHi, a TOUKa Iepe-
TUHY AiaroHaJjieidl IiJIUTh OMHY 3 HUX HAaBIiJ, TO Iell YOTHUPU-
KYTHUK — IIapaJjiejorpam;

3) AKIIMO ABi MPOTUJIEKHI CTOPOHU YOTUPUKYTHUKA PiBHI Ta mia-
roHasi #oro piBHi, TO Ieil YOTUPUKYTHUK — Iapajeaorpam?

ITepumeTrp pomba qopiBHIOE 8 €M, a ifioro Bucota — 1 cM. S3HAHAITH

KyTHu pomoa.

Kyt npu Bepmuui B pomb6a ABCD nopiBaioe 40°, Touku M i K —

OCHOBHU TEPIEHAUKYJIAPiIB, OMYIIeHUX i3 BepIIuHU A HaA CTOPO-

au BC i CD Bignosiguo. 3HaigiTs KyTu TpukyTHuka AMK.

IlepueHgUKYyIAp, ONyIeHU i3 BepinuHu B npamMokyTHuKa ABCD

Ha giaronauas AC, ginuth KyT ABC Ha aBa KyTH, BeIUUNHU SKUIX

BigHOCATHCA AK 1 : 3. 3HAWIITL KYT MijK IpOBeIeHUM HepPIIeHIu-

KyJasdapoM i miaronasiaio BD.

CepenuHHNI IePIeHAUKYJIAD AiaroHaJi MPAMOKYTHHKA YTBOPIOE

3 fioro 6iabIIoI0 cTopoHOM KyT 60°. Bigpisok miel mpamoi, axmit

HaJIe)KUTh NPAMOKYTHUKY, OopiBHIoe 12 cm. 3HAWAITH OGiIbIry

CTOPOHY MPSIMOKYTHUKA.

Ha miaronaini AC pom6a ABCD mosHaueHo Touku M i K Tak, 110

AM = CK. osenits, mo LABM = /CBK.

ITepumeTp pomba Ha 42 cm GinbInuit 3a cTOpoHy pomba. 3HAUAITH

mepuMeTp pomoa.

Yu € IpaBUIbHUM TBEPIKEHHS:

1) akmio miaroHasi YOTMPWKYTHUKA PiBHI, TO Iell YOTUPUKYT-
HUK — TPAMOKYTHUK;

2) AKIIO AiaroHaJli YOTMPUKYTHUKA PiBHI Ta mepHeHAUKYJIAPHI,
TO Ieil YOTUPUKYTHUK — KBaIpar;

3) AKIIO AiaroHaJi YOTUPUKYTHUKA NEePIEHAUKYJIAPHI Ta TOUKOIO
TePEeTUHY AiMATHCA HABIILI, TO el YOTUPUKYTHUK — KBaapar;

4) AKIMO AiaroHAJ i YOTHPUKYTHHUKA PiBHI, IepHeHIUKYJIAPHI Ta
TOUYKOIO IIEPeTUHY OiJISAThCA HABIILI, TO Ieli YOTUPUKYTHUK —
KBaJapar;

5) AKINO TPU CTOPOHU YOTHPUKYTHUKA PiBHi, a fiaroHass € 6icex-
TPUCOIO OJHOTO 3 HOTO KYTiB, TO Il YOTUPUKYTHUK — POMO?

V¥ pasi crBepaHOI BiAgmoBiAi o6rpyHTyiiTe ii, y pasi samepeuHoi —

HaAKPEeCIiTh YOTUPUKYTHUK, AKUHA CIYIye KOHTPIPUKJIALOM.

Ha croponax AB, BC i AC tpukyrtHuka ABC nosHaueHo Touku D,

F i E Bignosiguo Tak, mo BD = BF = DE = EF. [loBenits, 1o

Touka F HalexKUTh OicekTpuci Kyra BDE.

Bigcraus Big cepenunu xopau AC Koja no giamerpa AB mopiBHIOE

4 cm. 3HaigiTe xopay BC, akmo LBAC = 30°.
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ITo6GynyiiTe mapajesorpaM 3a HOT0 BepPIIMHOIO Ta CepeguHaMU
CTOPiH, AKUM I BEPIINHA HE HAJIEIKUTD.

Biuna cropona AB i menma ocuoBa BC tpamenii ABCD pnopis-
HIOIOTH BigmoBiguo 16 cm i 15 cm. Arwuii i3 BigpiskiB meperuHae
6icekTpuca kyra BAD — ocuoBy BC uu 6iuny cropouny CD?
Hiaronanes piBHOOIUHOI Tpamelii mopiBHIOE OinbImifi OCHOBI Ta
yTBOpIo€E 3 Heio KyT 40°. 3HalAiTh KyTH Tparmelrii.

Kyt mixk nBoMa ciuHMUMU, IKi TPOXOAATH Yepes3 TOUKY 1m03a KOJIOM,
nopiBuioe 35°. I'pagycHa mipa 6iabIIol Ayru KoJja, IO MiCTUTHCA
MiX CTOpPOHAM! IILOTO KyTa, mopiBHioe 100°. 3uaiigiTh rpagycHy
Mipy MeHIIIOl IyrHu, SKa MiCTUTBHCS Mi’K CTOPOHAMU JaHOTO KyTa.
HoBemiTh, 110 KOJIM BepIIMHA KyTa JEKUTH I03a KOJIOM, a KYT
CIIMPAEThCA Ha AiaMeTp KO0Jia, TO Ieil KyT T'OCTPUIA.

HoBeniTsk, 1110 KOJIU BEePIINHA KyTa JIEJKUTh YCEPEeANHI KoJia, a KyT
CIIMPAETHCA HA AiaMeTp KoJia, TO el KyT Tynuii abo po3TOpHYTHIA.
Hiaroumani gyorupukytauka ABCD, BOUCAHOTO B KOJO, IIEePIEH-
murynasapHi, ZACB = 10°, ZBDC = 70°. 3HaligiTh KyTU TaHOTO
YOTUPUKYTHUKA.

2. MopAibHicTb TPUKYTHUKIB

JBi mapanenbHi IpAMi mepeTUHAIOTHL OJHY 31 CTOPiH KyTa 3 Bep-
muuoI0 M y Toukax A i C, a apyry — BimmosigHOo B Toukax B
i D. 3mangite Bigpisku MA i MC, axmo MB : BD = 2 : 3
i MA + MC =14 cwm.

3HalaiTh BiIHOIIIEHHS OCHOB TpAatellii, SKIIo il giaromasai IiiaTb
CcepeaHIo JIiHiI0 Tparmerii Ha Tpu PiBHI YacTHHH.

Ha megmiani BD tpuxkytHuka ABC mo3HaueHO TOUuKy M Tak, IO
BM : MD = 3 : 2. IlIpama AM mneperunae croporny BC y Touri E.
¥ axomy BigHoIeHHI Touka E minuTh cropony BC, paxyioun Big
BepinuHu B?

Bicekrpuca Kyra A nmapanenorpama ABCD meperuHae aiaroHajib
BD i cropony BC y touxkax E i F Bignosiguo, BE : ED =2 : 7.
3HaigiTe BigHomenus BF : FC.

Menianu AD i BM tpuxkytHuka ABC nepeTuHaoThes B Touli O.
Yepes Touky O mpoBemeHO NPAMY, AKa mapaJjejbHa cTopoHi AC
i mepetunae cropony BC y touni K. 3uatixits Bigpisku BD, DK
i KC, axmo BC = 18 cMm.

Bicekrpuca BD tpuxkytHuka ABC pinuts cropony AC Ha Bin-
pisku AD i DC, noBXUHU AKUX BifHOCATHCS IK 3 : 5. SHAUAITH
croporu AB i BC, AKIMO iXHI cyMa AopiBHIOE 56 cM.



174

BrnpaBu ons NOBTOPEeHHs Kypcy reoMeTpil 8 knacy

835.

836.

837.

838.

839.

840.

841.

842.

843.

844.

845.

846.

Paniyc Kosna, Bmrcanoro B piBHOOEIPEHUN TPUKYTHUK, CTAHOBUTD
2 . " .
g BHCOTH, IDOBEJEHO] 0 OCHOBM TPUKYTHUKA. 3HalaiTh CTOPOHU

TPUKYTHUKA, SKIIO MOT0 IepUMeTp AOpPiBHIOE 72 cM.

CTOpOHU TPUKYTHUKA NOPiBHIOWOTH 2,5 cM, 4,5 cm i 6 cm. 3Hali-
IiTh CTOPOHU IIOAIOHOTO MOMY TPUKYTHUKA, AKIIO HOTro OijbIra
CTOpPOHA HOpPiBHIOE 24 cM.

Y rtpurytEuxk ABC Bnucano pom0 ADEF Tak, mo KyT A y HEUX
CIIiIbHUM, a BepiuHa E HaxeKuTh cTopoHi BC. 3HalifiTh CTOPOHY
pomba, akiio AB =a, AC = b.

IlepumeTp mapajesiorpama JgopiBHIOE 72 c¢M, a HOro BHUCOTH Bif-
HOCAThCA AK D : 7. 3HAUAITH CTOPOHU HapaJjejiorpama.

Hamo Tpu TOUKH, AKi He JekaTh Ha OonHiM npawmiii. IIpoexiTh
npAMY, PiBHOBigmaseHy Bif mux Touok. CKiJIbKU po3B’A3KiB Mae
samaua?

ITpama M B nepeTuHae KoJjo B Toukax A i B (Touka A JIEXKUTH MiK
Toukamu M i B), a npama M D — y toukax C i D (Touka C JIe;KUTH
Misxk Toukamu M i D). 3HaimiTe Bigpisox AB, akmio AB = MC,
MA =20 cm, CD =11 cwm.

IIpama AB pmoTukaeTbcsa A0 KoJja B Toulli B, a npama AC nepeTu-
Hae Kojio B Toukax C i D (touxka D jgexutb Misk Toukamu A i C).
3HangiTe Bigpisok CD, akmio AB = 6 cm, AC =9 cwm.

Xopau AB i CD xojaa meperuHaioTbesa B Ttouli M, CM = 4 cwm,
DM = 6 cwm, Bigpisok AM Ha 2 cMm Oinpmuii 3a Bigpisox BM.
3HangiTe xopay AB.

Ha oxwmiit cTopoHi KyTa 3 BepIIMHOIO B TOUIi A MO3HAUWJIU TOU-
ku B i C, a Ha apyriit — Touku D i E, npuuomy AB = 10 cwm,
AC 18 cm, AD : AE = 5 : 9. 3uaiigite Bimpisoxk CE, SKIIoO
BD = 20 cm.

3. Po3B’'si3yBaHHSA NPSIMOKYTHUX TPUKYTHUKIB

Menianma mpAMOKYTHOTO TPHUKYTHHKA, IIPOBeJeHA MO TillOTEeHY-
3u, popiBHIOE 10 cM, a BiacTaHb MiK cepeqUHOIO TiMOTEHY3U Ta
OCHOBOIO BUCOTH TPUKYTHHKA, IPOBEJEHOI 0 TilloTeHy3u, HOPiB-
HIoe 6 cM. S3HAUAITHL IePUMETDP JAHOTO TPUKYTHHUKA.

Biuna cropona piBHOOEIPEHOT0 TPUKYTHUKA JOPiBHIOE 15 cM, a Bu-
coTa, IIpPOBeIeHa 0 OCHOBHU, HA 6 CM MeHIIIA BiJf OCHOBU. SHAWIITH
OCHOBY TPUKYTHUKA.

I3 Toukn K, 1110 JI€KUTH 1103a IIPAMOIO a, IIPOBEIEHO M0 Iiel mps-
moi moxuii KA i KB, AKi yTBopoOoOTL 3 Heto KyTu 45° i 30° Bix-
noBigHO. 3HAWAITH mpoekIlio moxmaoi KB Ha mpsamMy a, AKIIO
KA = 86 cm.
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847.

848.

849.

850.

851.

852.

853.
854.

855.

856.

857.

IlepnenguKkynap, OpoBelfeHUI i3 TOUKU IepeTUHY [iaroHajueil
pomMba 10 HOro CTOPOHM, AiJNTH i1 HA BiAPisKM 3aBAOBXKKHU 4 CM
i 25 cm. 3maligiTs miaronasi pomoa.

Koo, 1eHTp SKOro HaNEKUTH TilIOTEHY3i MPAMOKYTHOTO TPU-
KYTHUKA, JOTUKAETbCA OO OiJIbIIIOr0 KareTa I IPOXOAUTH uepes
BEPIINHY IIPOTHUJIEKHOTO T'OCTPOr0O KyTa. S3HAWUAITH paaiyc KoJa,
AKINO KaTeTu AOPiBHIOTL 5 cM i 12 cwm.

KareTu npsMOKYTHOTO TPUKYTHHKA JOPiBHIOIOTEL 6 cM i 8 cm. 3HAaTi-
IiTh BificTaHb BiJ BePIINHN MEHIIIOT0 I'OCTPOT0 KyTa TPUKYTHUKA
IO IIeHTpa BIIMCAHOTO KOJIA.

IlepuieHquKyIApP, ONMYIEHU i3 TOYKHM KOJIa Ha WOTro miaMmeTp, mi-
JUTH AiaMeTp Ha IBa BiApisKu, oguH 3 AKUX Ha 27 ¢M OiabInuii 3a
npyruii. S3HaUAITh AiaMeTp KoJia, AKIMO JOBKUHA MePIeHIuKyIapa
mopiBHiIOE 18 cmMm.

4. MHOrokyTHMKMW. lNnowa MHOrokyTHMKa

Ilnoma mapanenorpama ABCD popisuioe S. 3HaligiTh oIy 3a-
dapboBauoi pirypu (puc. 238).

B c
B+ + ¢
AZX
A D

a 0
Puc. 238

3HaligiTe mwiaonry napajienorpama ABCD, skimo BD | AD, BD =
=16 cm, LA = 45°.

3HaWIiTh IJIOIY KBajapaTa, AiaroHaJb SKOT0 HOpiBHIOE d.
3HaWIITh IIJIOIIYy PiBHOCTOPOHHBOTO TPUKYTHUKA, AKIIO paaiyc
ONMCAHOT'0 HABKOJIO HHOTO KOJia JHOPiBHIOE R.

Karer npsaMOKYTHOTO TPUKYTHUKA NOPiBHIOE b, a IIPOTUJIEKHUN
oMy KyT IopiBHIOE 3. SHAUAITH IJIONTY TPUKYTHUKA.

TocTpuii KyT IPAMOKYTHOT'O TPUKYTHUKA JOPiBHIOE O, a TiIIOTeHYy3a
IOPiBHIOE ¢. S3HAUAITH ILJIOIY TPUKYTHUKA.

Mesnmia ocHoBa piBHOOiIuHOI Tpamemnii mopiBHioe 15 cm, a Buco-
ta — 33 cm. 3HaWgiTh IJIOIY Tpamellii, SKImo oguH 3 ii KyTiB
nopisuioe 150°.
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858. [Hiaromasi piBHOOGiuHOI Tpamernii € GicekTpucamm ii rocTpux Ky-
TiB i TOUKOIO EePEeTUHY AinAThCA y BigHomenHi 5 : 13. 3HaiiaiTs
IOy Tpamertii, akimo ii Bucora mopiBuioe 90 cMm.

859. Ilnoma piBHOGiuHOI Tpamerii mopiBHIOE 362 cm?, a rocrpuit
KyT — 45°. 3HaifiTh BUCOTY Tpalellii, SKIMo B Hei MOKHA BIU-
caTu KoJo.

860. PosrazmatiTe KpoCBOP,.

51 | L El ]
L 7 | | |
8 [ [ ] | | P [ [ [ ]]
OF 0 0 2 Egr
2e[ [ ] [Tl [
LI N R N R R
18] [ ] | Pl [ [ ] L[]
] ] : |2021||
22] R -
L[] 24 |

ITo ropusonTadi: 5. [JaBHbOrpenbKuii yuenuii. 7. Oqus i3 BuaiB mapa-
sgejorpamMa. 8. KyT, BepIIUHOIO AKOTO € IeHTDp KoJsa. 9. HoTUPUKYTHUK,
y AKOTO0 TiJIbKU OHA ITapa mapajenbHux cropin. 11. BigHomrenusa xa-
TeTa, MPOTUJIEKHOTO TOCTPOMY KYTY NPAMOKYTHOTO TPUKYTHUKA, IO
rinorenysu. 14. 'eomerpuuna ¢irypa. 16. TpuKyTHUKUN, KYyTU SKUX
piBHi, a cTopoHu mpomnopiiiini. 18. BigHomeHHa KaTeTa, MPUIETIOTO
IO TOCTPOTO KyTa MPAMOKYTHOT'O TPUKYTHUKA, 0 TinoTenysu. 19. Muo-
TOKYTHUKH, AKi MatoTh piBHI mioIi. 20. [[aBHbOTPEIILKUM MaTeMaTUK.
22, [IpaAMOKYTHUK, ¥ AKOr0 Bci cTropoHu piBHi. 23. Cyma cTOpiH MHO-
rokyTHuKa. 24. OgHa i3 yacTuH KoJjia, HAa AKi AiaATH #oro ABi TOUKH.
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IIo BepTukadimi: 1. BifHomenHA KaTeTa, IPOTUIEIKHOTO TOCTPOMY KYTY
IPAMOKYTHOTO TPUKYTHWKA, IO IIPUJIETJIOTO Karera. 2. Bux worupu-
KyTHUKa. 3. CTOpoHa ImpAMOKyTHOrO TpuKyTHUKa. 4. KyT, Bepmuna
SAKOT0 HAJIEXKUTh KOJY, a CTOPOHU EPETUHAIOTH ITe KoJyo. 6. [Ipama, aka
IPOXOJUTH UYepe3 TOUKY KoJia Ta MEePUeHIUKYIAPHA I0 paaiyca, mpoBe-
meHoro B 1110 TOuKy. 10. CTopoHa IPAMOKYTHOTO TPUKYTHUKA, KBAApaT
K01 TOpiBHIOE cyMi KBaapariB ABox iHmux cropin. 12. ITapasenorpam,
y AKOTO Bci cToponm piBHi. 13. TBepmKeHHA, IPaBUILHICTDL IKOTO BCTA-
HOBJIIOIOTH 3a JOIIOMOTOI0 HoBeneHHs. 15. Benrunuuna. 17. Xopaa koia,
AKa TPOXOIUTHL uepes Horo meHtp. 21. lomomiskHa TeopeMa.
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¥V 7 knaci Bu ByXe KOPHUCTYBAJINCSA KOMII IOT€POM ITiJi YaC BUBUEHHS
reomerpii. ¥ 8 kjaci Bu BuBuUaTMMeTe OiJbII CKJAIHI IreoOMeTPUUHI
dirypu, a oTiKe, 3MOKeTe BIOCKOHAJIUTHU CBOI BMiHHS, OIlaHYBaBIIU
CKJIQMHIII iHCTpyMeHTU rpadiuyHUX ITaKeTiB.

Haranmaewmo, 1110, KpiMm 3aBaaHb, HaBeJIEHUX Y IILOMY PO3/IiJIi, B 3MO-
JKeTe 3aCTOCOBYBATH PiBHOMAHITHI ITporpamMu, MpuU3HAYEHi cIleriaJbHO
IS 3aCBOEHHS INKiJIBHOrO Kypcy reomerpii. Bu moixere 3BepraTucs
o riaobasbHOI Mepe:xki IHTepHeT AJid MOIMYyKY IMX IIpOorpaM Ta iHImoi
moTpibHol Bam iH(popMmaIii.

Y npomy posaiyii HaBeaeHO 3aBAaHHSA, AKi B 3MOKeTe BUKOHYBATHU
3a IOIIOMOI'0I0 KOMII'IOTE€pa B Mipy BMBUEHHS BiAIOBigHMX TeM. Binb-
HIiCTh i3 HUX — 3aBAAaHHSA Ha M00YJ0BY reOMETPUYHUX (PIiryp, AIsS AKUX
BU 3aCTOCOBYBaTUMeTe IIeBHUI rpadiunmit pegakTop. Kpim nux saBmanb,
BU MOJKeTe BUKOHYBATU 3aBHaHHsS 3 pyOpuku «IIpakTuuHi 3aBmaHHA»
Ta po3B’sA3yBaTH 3aJauvi Ha MOOYIOBY He JIUIle B 30IIIUTI, a I 3a AOIIO-
MOroi Komi’iorepa. ¥ 7 KJjaci Bu JisHaJauCsd, 1110 B reoMeTpii mooymoBu
TPOBOAATH 3a JOIOMOTOI0 JIiHiNiKM Ta IupkyJasa. Tomy BaM mOTPiOHO
3HAWTHU cepeJl iIHCTPYMEeHTiB rpa)iuHOro pegakTopa Ti, 110 BUKOHYIOTH
(GYyHKI JiHIAKY Ta MUPKYJI.

1. YoTUPUKYTHUK Ta NOro efleMeHTHn

1. IloOyayiiTe YOTUPUKYTHUKMU, IO iJIOCTPYBATUMYTh TEOPETHUUHI
BimomocTi 1mboro maparpadga.

2. Napanenorpam. BnactuBocti napanenorpama

2. BusHauTe, SKMMHU BJIACTUBOCTSIMM IapaJiejiorpama Tpeba CKopuc-
TaTucs, MO0 IPaBUJILHO 300pasuTH 10 ¢irypy. AKi incTrpymenTn
rpadiubHoro pemaxkTopa Tpeba aasa mporo sacrocysaru? Hapucyiite
mapaJjeJjiorpam i mobyayiiTe ABi 100 BUCOTH, IO BUXOAATH 3 OOHi€el
BepminHu. JIKUil iHCTPYMEHT B BUKOPHUCTAETE, 1100 OIIYCTUTHU BU-
COTY Ha 3aJaHy CTOPOHY?

3. O3Haku napanenorpama

3. VYsaBiTh cobi, 1110 300parKeH0 YOTUPUKYTHUK. ¥ AKHUH CIIOCi0 B MOXKe-
Te ImepeBipuTU, UM € BiH mapasesorpamom? AKuMu iHCTpyMeHTaAMU
rpadiyHOro pemaKTopa MOYKHA AJISA I[HOT'0 CKOPUCTATUCS?

4. MNpAMOKYTHUK

4. 3maiigitTh y rpadiuHomy pemarTopi 3acib, 1o A€ 3MOry IIIBUIKO
OyayBaTH Pi3Hi IPAMOKYTHUKH.
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10.

11.

12.

13.

5. Pom6

fAxa BracTuBicTh poMba fae 3MOTY IIIBUAKO i IPaBUJIBLHO ITOOYIyBATH
pom6?

ITobGynyiiTe nBa MepPIEHIUKYIAPHUX BiAPi3KM, 110 IePETUHAIOTHCS.
VaBiTe cobi, 1110 BOHU € AiaroHAJIAMHI YOTUPUKYTHUKA, i IOOyayiiTe
el YOTUPUKYTHUK. Uu 060B’A3KOBO Bu oTpumaeTe pom6? fKoro
YMOBOIO Tpeba MOIOBHUTH Iie 3aBAaHHSA, 1100 OTPUMAHUN YOTUPH-
KYTHUK HEOAMiHHO BUSABMUBCA poMOOM?

6. Keagpart

3HaigiTh y rpadiuHoMy pemaKkTopi 3acib, AKUH ga€ 3MOTY IIBUIKO
OymyBaTu pisHi KBagpaTu.

7. CepepHS NiHiA TPUKYTHUKA

SAxuit iHcTpymMeHT rpadiuHOrO pemaKTOpa BM BUKOPUCTAETE, IIT00
3HAWTH cepeAuHy Biapiska?

HapucyiitTe q0oBiIbHMI YOTUPUKYTHUK. BUKOHa#iTe TO0OYI0BY, AKA
MPOLIIOCTPYE KJIOUOBY 3amauy 1. 7. Ik Bu nepeBipure, 110 Bigpisku,
SIKi CIIOJIyUatoTh CepeIuHY CTOPiH JaHOT'0 YOTUPUKYTHUKA, YTBOPUIN
napaJjejgorpam?

8. Tpaneuis

ITo6ynyiiTe Tpamertiro. AKuMu iHcTpyMeHTaMu rpad)iuHOro pegakTo-
Pa BU CKOpPUCTAETECH, 11100 3a0e3IeUnTH apaiebHICTh CTOPiH Tpa-
merrii? mobu mobyayBaTy piBHOOGIUHY Tpameiito? mioou mooyayBaTu
MPAMOKYTHY TpaIlerito?

9. LleHTpanbHi Ta BNNCaHi KyTn

Hapucyiite Koo Ta mobyayiiTe KiJabKa BIIMCAHUX KYTiB, AKi cIu-
pamoThCsa Ha OOHY i Ty camy ayry. Kopucryiouncs iHCTpyMeHTaMu
rpadiuHoro pemakTopa, BU3HauTe IXHIi rpagycHi mipu.
Hapucyiite Koo, TOOyAYyIiTE IEHTPAIBHNUN i BIUCAHUN KyTH, AKi
cIupaloThCca Ha ofHy U Ty camy ayry. IlepeBipte, Ak cmiBBigHO-
CATHCA BEJIUUYUHU ITUX KYTiB.

10. OnucaHe Ta BNucaHe Kosna HYOTUPUKYTHUNKaA

3HaiAiTL ONTUMANBLHII CIIOCi0 TOOY/I0BY PUCYHKIB, HA AKUX MAalOTh
OyTu 300paskeHi KoJio, BIIMCAHI B KOJIO Ta OMMCAHI HABKOJO KOJa
YOTUPUKYTHUKU. SIKa BJIACTUBICTh JOTUUYHOI MO KOJa Ja€ 3MOTY
MPaBUJIBHO 300Pa3UTH ONMUCAHUNA YOTUPUKYTHUK ?
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14.

15.

16.

17.

18.

19.

20.

11. Teopema Daneca.
Teopema Npo NPonopLinHi Biapi3Ku

IToGynyiiTe puCyHKH, 110 i1JIFOCTPYIOTH TeopeMy Pasieca Ta TeopeMmy
PO IMPOMOPI[ifiHi Bigpisku. BumMmipTe moB:KUHM IIOTPiOHUX BiApPisKiB
i mepeBipTe, UM BUKOHYIOTHCA AJIA HUX TBEPIKEHHS IIUX TEOPEM.
HackinbKu TOYHO MOYKHA BUMipATH BiApisKku 3acobamu rpadiaHoro
pemaxkTopa, IKUM BU KOPUCTY€ETECs?

VsaBits cobi, 1m0 y Bamomy rpadgiuHomMy pemakTopi Hemae iH-
CTpyMeHTa, IKUIl mae 3Mory OyayBaTu mapajeibHi npami. Ak Bu
MOKeTe o0yAyBaTU MapaJiesibHi MPAMi, COUPAIOUYNCh Ha TEOPeMY
dajeca?

12. MopAiGHi TPMKYTHNKN

OmnanyiiTe iHCTpyMeHTHU rpad)ivHOr0 pegakTopa, AKi JalTh 3MOTY
3o00paskatu Girypu, 110 MalOTh OAHAKOBY (OpMYy, aje pisHi poa-
mipu. ITobGyayiiTe 3a JOIIOMOTOIO IIMX iHCTPYMEHTiB moAiOHI Tpu-
KYTHUKHU.

ITobynytiTe rpadiuny imgrocTpaliio Ao JeMu IIPO IIOLiOHI TPUKYT-
HuKu. KopucTyounch 3a3HAUEHUMM iHCTPYMEHTaMU, ITOKaKiTb,
110 300paskeHi TPUKYTHUKY CIIPABMAi € TMOAiOHUMU.

13. NepLua o3HaKa NOAiIGHOCTI TPUKYTHUKIB

IToGyayiiTe nBa Bimpisku pisHoi mOBKUHU. YABITH €00i, IO IIe
BiAIOBiHI CTOPOHU MONIOHMX TPUKYTHUKIB. ¥Y3ABIIN IEPIINi
i3 mux BiApisKiB AK CTOPOHY, MOOYAYITE MOBLILHUI TPUKYTHUK.
IToGyayiiTe momiOHMIT oMy TPUKYTHUK, Y3ABIIN APYTUHA BiApi3oK
SK MOTO CTOPOHY; 3aCTOCYHTE AJIA IHOTO IEPIITY 03HAKY HOAiIOHOCTI
TPUKYTHUKIB.

14. ipyra Ta TpeTsi 03HaKu NOAIOHOCTi TPUKYTHUKIB

IIpunymaiiTe camMocTifiHO Ta BUKOHANTE 3aBAAHHS, AKe HAaJ0 0 3MO-
I'y 3a JOIIOMOT'0I0 KOMII'I0OTepa IPOAEeMOHCTPYBATH APYTY Ta TPETIO
O3HaKM IOAi0HOCTI TPUKYTHUKIB.

15. MeTpunyHi cniBBigHOLIEHHS
B MPAMOKYTHOMY TPUKYTHUKY

IToGyayiiTe MPAMOKYTHUH TPUKYTHUK TA OMYCTiTh BHUCOTY HAa Ti-
noTeHy3y. IlepekoHaiiTecs, 1110 BUKOHYETbCA JieMa 1I. 15.
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21.

22,

23.

24.

25.

26.

27.

16. Teopema Micaropa

Yacro Teopemy Iliparopa inmocTpyiorTs, moOyAyBaBIIU KBagpaTH Ha
CTOPOHAX IPAMOKYTHOTO TPUKYTHUKA. BaraTo mOKOJIiHb IITKOJIAPiB
Ha3WBAIOTH Iieil pucyHOK «Iliharoposi mranus» it (hOPMYyJTIOIOTH Te-
opemy B kapTiBausiii ¢popmi: «Iliparoposi mranu Ha BCi cTOpoHHU
piBHi». IToGyayiiTe 1€l PUCYHOK.

Yu € B rpadiuHOMYy peaKTOpPi iIHCTPYMEHT IS po3pisaHHs Pirypu
HA YACTHUHU, AKMMHU HaJaJli MOMKHA OIEpyBaTU OKPeMO?
PospisaBiiu Ha yacCTUHYU KBaApaTH, MOOYyAO0BaHi Ha KaTeTax, MOMKHA
CKJIACTH i3 IIUX YaCTUH KBaJpaT, mo0yqoBaHWi Ha rimorenysi. s
IOBiJILHOTO TPUKYTHHKA IIOIIYK TaKWX YaCTHUH — 3ajauva Helpo-
cra. A och i piBHOGEIPEHOr0 TPUKYTHUKA 3HAWTH TaKUil CIocio
pospisaHHA TocuTh Jerko. AkKi me uactuuau? Ilo6yayiiTe piBHOOET-
peHU#i IPAMOKYTHUI TpuKyTHUK. CTBOPiTH Takmil Habip diryp,
100, Imepemimniyooun ix, MokHa 0yJ0 cKJacTu abo KBaapar, Io0y-
IOBaHUM Ha IimoTeHysi, abo 1Ba KBaapaTu, I00y/J0OBaHI Ha KaTeTax.

17. TpuroHomeTpUYHI PyHKLIT rocTporo KyTa
NPSAMOKYTHOIO TPUKYTHMKA

OmnanyliTe iHCTPYMEHTH KaJbKYJISATOpPa, AKi JAl0OThL 3MOTY 3HAXO-
OIUTU TPUTOHOMETPUUHI PYHKIIII rOCTPOro KyTa TPUKYTHHUKA.

SHaigiTh iHCTPYMEHTH [OJIs1 3HAXOIYKEHHS TPUTOHOMETPUUYHUX
(YHKI[I Yy MOBi mporpaMyBaHHS, Ky BU BHBUAaETe.

18. Po3B’Ai3yBaHHSA NPSAIMOKYTHUX TPUKYTHUKIB

Ilix wac po3B’sA3yBaHHA 3a/aU I[HOTO TYHKTY KOPUCTYHUTECS KaJlb-
KYJISTOPOM [JIsI OOUMCJIEHb.

19. MHOroKyTHUKMN

ChopmyaioiiTe axkuii-HeOyab Habip BIACTUBOCTEN MHOTOKYTHHUKA
(KiTBKiCTB CTOPiH, OMYKJIICTH, BHUCAHUU Y KOJIO, OIIMCAHUI HABKOJIO
KoJia Toi1r1o). I1o0yayiiTe MHOTOKYTHUK, III0 Ma€ el Habip BiaacTu-
BocTeii. AAkuMu iHcTpyMeHTaMu rpad)iuHOro pegaxkTopa Tpeba cKo-
pucraTucs, o6 3abe3neunTy BUKOHAHHA 3aJaHUX BJIACTHUBOCTEH?

20. MoHATTS nnoL,i MHOrokyTHUKa. lNnowa NpsMOKyTHMKa
28.

ITob6ynmyiiTe KBampaT i BisbMiTh #oro s3a ommHuuHuii. CroiiroiiTe
oro Kinbka pasiB. 3 OTpUMaHUX OJUHUUYHUX KBAApPaTiB CKJIALITH
KiJbKa pi3HUX PiBHOBEIMKUX IPAMOKYTHHKIB.
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29.

30.

31.

32.

21. NMnowa napanenorpama

CTBopiTh Habip (iryp, 3a JOMOMOTOIO AKUX MOXKHA ITPOiJIIOCTPYBaTH
IOBEJeHHS TeOpeMHU PO ILJIOIIY IapajejorpamMa. sIKomo BIacTUBi-
CTIO TLJIOIIi MHOTOKYTHUKA MU IIPU IIbOMY KOPUCTYEMOCS?
Teopema 21.1 € cupaBeAInBOIO HE3AJIEKHO Bifl TOT0, AKY 3i CTOPiH
mapaJsiejjorpaMa 3 OIyII[eHOI0 Ha Hel BUCOTOI0 BUOpaTU MJis 00UuC-
geuHs miorti. CTBopiTh HabGip diryp, 3a JOIIOMOTr0OI0 AKUX MOMKHA
MPOiJIOCTPYBATH 1ie TBEPAKEHHsI.

22. Mnowa TPUKYyTHUKA

CtBOpiTh Habopu Giryp, 3a JOIOMOT0I0 SKUX MOYKHA IPOiTIOCTPY-
BaTU [OOBeJEHHS TBEPAKEHb TEOPETHUUHOI YacTHUHU IILOTO mapa-

rpada.

23. Mnowa Tpanewii

IToOynyiiTe moBinmbHY Tpamerito. Pospixkre ii Ha yacTuHHU Tak,
mobu ImoKasaTu, Io (opMmyJia s OOUMCIeHHS IOl Tpameii
€ PaBUJIbHOIO.
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HawnnpocTiwi reomeTpuyHi pirypm Ta ixHi BnactmBocTi

Touku Ta mpami
v" OcHosha sracmusicms npamoi. Yepes Oyab-AKi IBI TOUKY MOXKHA
IPOBECTU NIPAMY, i 10 TOTO K TiIBKU OJHY.

v" JIBi npsaMmi, AKi MaOThL CIiJbHY TOUKY, HA3UBAIOTh TAKUMH, IIIO
mepeTUHAaOThCS.

v' Bynb-AKi OBi mpami, [0 MepeTHHAIOTLCS, MAIOTh TiJIbKHA ONHY
CIiJIBHY TOUKY.
Bigpisok i itoro moB:xuHa

v' Tourku A i B npamoi a (puc. 248) 00MeXKyIOTh YaCTUHY MIPAMOI,
AKY pasoM 3 ToukaMu A i B Ha3uBaiOTh Bipiskom, a Touku A
i B — RiHmAM#® 11bOTO BiApiska.

a A B A 0] B

Puc. 248 Puc. 249

v" IIBa BiZipi3KM HA3WMBAIOTH PIBHUMH, AKIIO iX MOXKHA CYMiCTHTH
HaKJaJaHHAM.

v' PiBHi BiZpiskum MamooThb piBHI JOB)KWHU, i HaBIAKU, AKIINO LOB-
JKUHU BiPisKiB piBHIi, TO piBHI # cami Bigpisku.

v" OcHosna eracmusicmo dosxcurnu 8idpiska. SIkimo Touka C € BHY-

TPiITHBOIO TOUKOIO Bizmpiska AB, To Bimipidok AB mopiBHIOE cyMi
BigpiskiB AC i CB, to6T0 AB = AC + CB.

v' BigcrauHIO MiK Toukamu A i B HazuBaIOTh JOBXUHY Binpiska AB.
Aximro Touku A i B 36iraroTbcs, TO BBAXKaIOTh, 1[0 BilCTaHb MiK
HUMHU JOPiBHIOE HYJIIO.

IIpomins. Kyt

v" Toura O npsamoi AB (puc. 249) po3buBae IpsaMy Ha ABi 4aCTHUHH,
KOMKHY 3 IKHUX Pas3oM 3 TOuKoio O HadmBalOTh IpoMeHeM a0o IIiB-
npamoio. Touky O HasWBaIOTh TOUYATKOM IIPOMEHS.

v' IIBa mpoMeHi, AKi MarOTh CIIJIBHUN IIOYATOK i JeKaTh HA OfHii
npAMil, Ha3UBAIOTh JONOBHAJLHUMU.
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v IIsa mpomeni OA ta OB, 1110 MalOTh CILIBHUN oYaToK (puc. 250),

po30UBAIOTh IJIOMIVMHY Ha JBi YaCTHMHU, KOXKHY 3 AKUX Pa3oM
i3 mpomenamu OA ta OB mHasuBaioTb KyrToMm. IIpomeni OA Ta
OB Ha3uBaOTh CTOPOHAMU KyTa, a TOUKy O — BepIINHOIO KyTa.

A

Puc. 250 Puc. 251

Kyrt, cTopoHamMu AKOro € MOTMOBHAJLHI IpPOMeHi, Ha3WBAIOTh
POSTOPHYTHUM.

[Ba KyTu Ha3WBAIOTh PiBHUMU, AKIINO X MOYKHA CYMiCTUTHU Ha-
KJIaTaHHAM.

BicexkTpucoio KyTa HasuBalOTh IIPOMiHb 3 IIOUYATKOM y BepIIUHi
KyTa, AKUU OiJIUTh Ieil KyT Ha ABa PiBHUX KYTH.

4. BumipioBaHHA KyTiB

v KoxHUII KyT Mae IeBHY BeJMUYHUHY (IpajycHy Mipy).

v" KyT, rpagycHa mipa akoro gopisHioe 90°, Ha3MBAIOTh IPAMUM.

Kyr, rpagycHa mipa skoro menia Big 90°, Ha3WBaOTh TOCTPUM.
Ky, rpanycua mipa axoro 6insina 3a 90°, ame menma Big 180°,
HA3WBAIOTh TYIIUM.

PiBHi KyTuU MarTh piBHI BeJIMUNHYU, i HABOAKU, AKII0 BeJIUUYNHU
KyTiB piBHi, TO piBHi I cami KyTHU.

OchnosHra enracmugicms eeauiunu kyma. ko npominbk OC ni-
autb KyT AOB Ha nBa kytu AOC i COB (puc. 251), to ZAOB =
= LZAOC + ZCOB.

5. CywmiskHi Ta BepTUKAJBHI KyTH

v ,I[Ba KyTHU HasuBalOTb CYMiDKHI/IMI/I, AKIIO B HUX OJHa CTOPOHA

CIIiJIbHA, a ABi iHII € HONMOBHAJIBPHUMU IPOMEHIMMU.

v' CyMma cyMikHUX KyTiB mopiBHIOE 180°.



BinomocTi 3 kypcy reomMeTpii 7 knacy 185

v

v

I[Ba KyTH Ha3WBalOTb BEPTUKAJIBHMMMH, AKIIO CTOPOHMU OAHOTIO
KyTa € OJOIIOBHAJIBHUMU IIPOMEHAMU CTOpiH Apyroro.

Beprukanbai KyTH piBHI.

Iepnenagukynsapui npami. CepeguHHNII MePHEHTUKYILAD

v

v

JBi mpsaAMi HA3UBAIOTH MEPIEHANKYIAPHUME, SIKIIO IPU iIXHHOMY
epeTrHi yTBOPUBCA IPAMUN KYT.

HenepnengukyaapHi OpsaMi Opu IepeTHHI YyTBOPIOIOTH MHapy
PiBHUX TOCTpUX KYTiB i mapy piBHUX Tynmx KyTiB. Bemmumnay
TOCTPOrO KyTa HA3WBAIOTh KYTOM MijK HENEePHeHAUKYJIAPHUMU
MPAMUMU.

Km0 mpaAMi mepHneHAWMKYJIAPHI, TO BBasKAKOTh, IMO KYT MixK
HUMU HopisHIOE 90°.

JlBa BigpidKu HA3WBAIOTh NEPIEHAUKYJIAPHUMU, AKINO BOHU
JeXKaTh Ha MEPIEeHIUKYJIAPHUX MPAMUX.

Ha pucysky 252 300pakeHo IPAMY @ Ta MEePHeHINKYIAPHUN 10
Hel Biapisox AB, Kimels B AKOTO HAJIEXKUTDH IPAMiii a. Y TaKOMy
BUIMIAAKY TOBOPATH, 1[0 3 TOUKK A Ha MPAMY @ OIYIIEHO IIepIeH-
muryasap AB. Touky B Ha3WBalOTh OCHOBOIO IEePIIeHAUKYJIsApa AB.

A A
a a
B B X
Puc. 252 Puc. 253

HoB:xUHY meprneHIuKyaapa AB Ha3uWBalOTh BiCTAHHIO BiJl TOY-
K1 A 1o mpamoi a. SIKIIo Touka A HaAJeXKUTh OIPAMii a, TO BBa-
JKaioTh, 1[0 BiJiCTaHb Bif TOUKM A [0 IPAMOI a JOPiBHIOE HYJIIO.

OmyctuMo 3 TOuKu A Ha IpAMY a neprneHaukyasap AB (puc. 253).
Hexait X — pmoBinbHa TOuKa mpAMOl a, BigMmiHHA Big Touku B.
Binpisok AX HasmBaOTh MOXMUJOI, MPOBEAEHOI0 3 TOUKU A 10
Ipsamol a.

Yepes maHy TOUKY MIPOXOAUTH TiJIBKU OJHA IIPAMA, IEPIEHIN-
KyJsdpHa 0 JAHOi.
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v

v

v

IIpamy, AKa MepHmeHIUKYJASPHA OO0 Bigpiska Ta IPOXOAUTHL Ue-
pes iioro cepeAuHy, HA3UBAIOTh CEPEIUHHUM MEPIEHAUKYIIPOM
Bifpiska.

KokHa TOUKa cepeamHHOTO IEPIEeHIAMKYJSpa Biapiska piBHO-
BimmaseHa Bim KiHIIIB IIbOTO Bifpiska.

SAxmro Touka piBHOBigmaneHa Bif KiHIIIB Bigpiska, To BOHa Ha-
JIEKUTH CEPEINHHOMY IEPIEHINKYJIAPY IIHOTO BiAgpisKa.

TpUKYTHUKN

TPUKYTHUK i #ioT0 eseMeHTH. PiBHI TPUKYTHUKHU

v

\

Tpu Tourku A, B i C, aAKi He JeKaTh Ha OAHiN mpamiil, croayue-
HO Bimpiskamu (puc. 254). YTBopeHa (irypa obmMekye 4acTUHY
IJIOITUHY, IKY pa3oM 3 Bigpiskamu AB, BC B

i CA HasuBaOTL TPUKYTHUKOM. TOUKu A,
B, C masuBaoTh BepIIMHAMU, a Bigpis-
ku AB, BC, CA — cTopoHaMu TPUKYTHUKA.
TpuKyTHUK HA3WBAIOTh i MO3HAYAIOTH 3a A ¢
ioro BepIIuHaAMU. Puc. 254

Y tpuxkytaury ABC KyT B Ha3uBalOTh KYTOM, IIPOTUJIECKHUM CTO-
poui AC, a kytu A i C — ryramu, npuiaeraumu g0 cropouu AC.

ITepumeTpoM TPUKYTHUKA HA3WBAIOTL CyMy HOBXKUH ycix iioro
CTODiH.

TPpUKyTHUK HA3WBAIOTh TOCTPOKYTHUM, SKIIO BCi HOro KyTu
TOCTPi; MPAMOKYTHUM, AKIIO OJWH i3 HOT0 KyTiB HPAMUIA; TY-
TOKYTHUM, AKIIIO OAUH i3 MOro KyTiB TyIIuid.

CTOpOHY IPAMOKYTHOTO TPUKYTHUKA, IPOTUIEKHY IPAMOMY
KYTY, Ha3WBAIOTH I'iIIOTEHY3010, & CTOPOHU, IPUJIETJIL 1O IPAMOTO
KyTa, — KaTeTaMH.

Hepisricmb mpukymuuka. KoykHa cTOpoHa TPUKYTHUKA MEHIIIA
Bil cymMmu ABOX iHINTMX HOTO CTOpPiH.

JIBa TPUKYTHUKU HA3WBAIOTh PiBHUMHU, SKIIO iX MOYKHA CyMic-
TUTU HakJagaHHaM. Ti mapu cTopid i KyTiB, aKi cymiimarmoTscsa
IpHU HaKJIAJAHHI piBHUX TPUKYTHUKIB, HA3UBAIOTh BiAIOBifHUMU
CTOPOHAMHY ¥ BIAHOBIZHUMU KyTaMU.

Y TpUKYTHUKY IPOTHU PiBHUX CTOPiH JieKaTh PiBHI KyTH.

Y TPUKYTHUKY IIPOTU PiBHUX KYTiB JiesKaTh PiBHI CTOPOHU.

Y TPUKYTHUKY OPOTH OiJIBIIIOI CTOPOHHU JEMKUTH OiIBIINI KYT,
i HaBmaKu, MPoTHU OiJIBIIIOr0 KyTa JIEXKHUTh OiJIbIIIa CTOPOHA.
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8. Bwucora, memiaHa, OiceKTpuca TPUKYTHUKA

v

IlepneHAUKYIAP, OMYINEHUN 3 BePIIUHU TPUKYTHUKA HaA IIPIA-
My, AKA MiCTHUTb IPOTHUJIEKHY CTOPOHY, HA3WBAIOTH BUCOTOIO
TPUKYTHUKA.

Binpisok, Akuil cmosiyuae BepPIIUHY TPUKYTHUKA i3 cepeamHOI0
MIPOTUJIEKHOI CTOPOHU, HABUBAIOTh MeIiaHOI TPUKYTHUKA.
Bigpiszok OicekTpucu KyTa TPUKYTHUKA, AKUI CIIOJyYae BEPIIIH-
HY TPUKYTHUKA 3 TOUKOIO IIPOTHUJIEKHOI CTOPOHU, HA3WBAIOTH
0iCeKTpHCOI0 TPUKYTHUKA.

9. OsHaku piBHOCTI TPUMKYTHHKIB

v

ITepwa o3naxa pieHocmi MPUKYmMHUKI8: 3a 080MA CMOPOHAMU
ma kymom mixe Humu. SIKITO OBI CTOPOHU Ta KYyT MiK HUMU
OHOT'0 TPUKYTHUKA JOPiBHIOIOTH BiIIIOBiZHO JBOM CTOPOHAM Ta
KYTYy MiX HUMU JPYTOr0 TPUKYTHUKA, TO TaKi TPUKYTHUKY PiBHi.

v JIpyea 03HaKa Pi6HOCTMI MPUKYMHUKIB: 34 CTNOPOHOI0 Ma 080MA

npunezaumu 00 Hei kymamu. SIKIO CTOPOHA Ta [BAa IPUJIETINX
o Hel KyTH OJJHOTO TPUKYTHUKA JOPiBHIOIOTH BiJTIOBiTHO CTOPOHI
Ta JBOM IIPUJIETJIUM O Hel KyTaM APYroro TPUKYTHUKA, TO Taki
TPUKYTHUKU PiBHi.

Tpems o3naka pieHOCMi MPUKYMHUKIE: 34 MPbOMA CMOPOHAMU.
SIKIIIO TPU CTOPOHU OJHOTO TPUKYTHUKA JOPiBHIOIOTH BiAIIOBiZHO
TPHOM CTOPOHAM JIPYTOr'0 TPUKYTHUKA, TO TaKi TPUKYTHUKY PiBHi.

10. PipHoGeApeHMii TPUKYTHUK Ta HOro BJacTHUBOCTi. PiBHOCTOpOHHI I
TPUKYTHUK

v

v

TPUKYTHUK, Y AKOTO OBi CTOPOHU piBHi, HA3WBAIOTh PiBHOOE-

IPEHUM.

PiBHi cTOpoHU piBHOOEIPEHOTO TPUKYTHUKA HA3WBAIOTHh OiUHU-

MU CTOPOHAMU, a TPETIO CTOPOHY — OCHOBOIO PiBHOGEIPEHOTO

TPUKYTHUKA.

Bepiinuoo piBHOOEAPEHOrO0 TPUKYTHHUKA HA3WBAIOTL CHIJIbHY

TOUKY HOro OiYHMX CTOPIiH.

Y piBHOOGEIPEHOMY TPUKYTHUKY:

1) KyTu mpu OCHOBI piBHIi;

2) GicexTpuca TPUKYTHUKA, IIPOBeJeHa 10 MOro OCHOBU, € MeJIi-
AHOIO Ta BHUCOTOI0 TPUKYTHUKA.

TpuryTHUK, Y AKOTO BCi CTOPOHU piBHi, HA3MBAIOTh PiBHOCTO-

poHHIiM.
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v

Y pPiBHOCTOPOHHLBOMY TPUKYTHUKY:

1) yci KyTu piBHi;

2) bicexTpuca, BUCOTa i1 MefiaHa, IPOBeAeHI 3 OAHiel BepIIINHHA,
36iraroThCH.

11. O3HaKu pPiBHOOEAPEHOTO TPUKYTHUKA

v

v

v

v

SKI10 B TPUKYTHUKY JIBa KYTHU PiBHI, TO Iefl TDUKYTHUK PiBHO-
OempeHuii.

SAKmI0 MeniaHa TPUKYTHUKA € HOTO BUCOTOIO, TO IeH TPUKYTHUK
piBHOOEIPEHUIA.

Axio 6iceKTprca TPUKYTHUKA € 10r0 BICOTOIO, TO 1€l TPUKYT-
HUK piBHOOEIpEHUII.

Axio Memiama TPUKYTHUKA € HOro OiCeKTpHCO0, TO Iieil Tpu-
KYTHUK DPiBHOOEIPEHMIA.

MapanenbHi npsaAmi. Cyma KyTiB TPMKYTHUKA

12, ITapaneasHi mpami

v

v

,I[Bi I'IpHMi Ha3WBAaIOTh IIapajJlieJIbHUMM, AKIITO BOHM HE IIepPeTu-
HaIOTbCA.

OcHo8HA 8aacMUBiCMb NAPANLEAbHUX npamux (akxcioma napa-
JenvHocmi npamux). Yepes TOUKY, AKa He JIEXKUTH Ha OaHil
OpAMif, IPOXOAUTH TiIBKU OGHA IpAMa, TapajejbHa NaHIN.
OBl npawmi, ki mepmeHIUKYJIAPHI OO TPeThOl HmpAMOi, mapa-
JIeJTbHI.

Sxmro aBi npami napasiesabHi TpeTill npAMiii, To BOHU apaJesbHi.
Bigcrannio Misk 1BOMA MapajaebHUMU IPAMUMUI HA3UBAIOTH Bif-
CTaHb BiJf OyIb-sIKOI TOUKHU OAHi€l 3 IPAMUX OO0 APYroi MPsMOoi.

13. O3Haku mapaJjeJabHOCTi JBOX IMPIMUX

v" §Ikmo ABi npsaMi a i b IEepeTHYTH TPETHOIO

OpsSMOI0 C, TO YTBOPUTHCA BiciM KyTiB g

(puc. 255). Ilpamy ¢ HasuMBaIOTh CiUHOIO 2/1
npaMux a i b. 3/4
Kyt 31 6, 4 i 5 HasuBaOTh OJHOCTOPOH-

HiMI. b _6/5
Kyru 8 i 5, 4 i 6 HasuBaIOTH PiBHOCTOPOH- 7/8
HiMu7.

Kyrm 6i2,5i1,317,4i 8 masuBaoTb Puc. 255
BigmoBigHUMM.
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v’ §IKII0 Pi3HOCTOPOHHI KyTH, yTBOPEHI IIPU IEPETHUHI JBOX IPAMUX
ciuHoMO, PiBHIi, TO IIpAMi mapaJjenbHi.

v §IKII0 cyMa OMHOCTOPOHHIX KYTiB, YTBOPEHUX [IPU IIEPETUHI ABOX
npaMUX ciuHor, mopiBHoe 180°, To mpsami mapaJjiesbHi.

v' SIkmio BiAIOBiZHI KyTH, YTBOpPEHI IpU IepeTHHI ABOX NPAMHX
ciuHoOI0, piBHi, TO IpAMi mapajenabHi.

14. BaractuBocTi mapajeabHUX MPIMUX

v' $Ikmo nBi mapajiesbHI IPAMi IepeTHHAIOTHCA CiYHOIO, TO:
® KyTHU, AKi yTBOPIOIOTH IIapy PiBHOCTOPOHHIX KYTiB, PiBHi;
® KYyTH, AKi YTBOPIOIOTH IIapy BiAIOBiZHUX KyTiB, piBHI;
e cyMa KyTiB, IKi YTBOPIOIOTH ITapy OJHOCTOPOHHIX KYTiB, IO-
piBaIOE 180°.
v $IKIo mpAMa meplIeHAUKYJIApPHA [0 OfHIEl 3 BOX HapajelbHUX
NIPAMUX, TO BOHA MEPHEHANKYJIAPHA ¥ 10 APYroi.

15. Cyma kyTiB TPUKYTHUKA. 3OBHILIHIi KyT TPUKYTHHKA

v' Cyma KyTiB TpuKyTHHKA mopiBHIOEc 180°.

v' Cepel KyTiB TPUKYTHUKA IPUHAXMHI ABa KyTH I'OCTPi.

v/ 30BHIIIHIM KyTOM TPUKYTHUKA HA3UBAIOTH KYT, CYMIKHUH i3 Ky-
TOM IILOTO TPUKYTHUKA.

v/ 30BHIIIHIA KyT TPUKYTHUKA NOPIBHIOE CyMi JBOX KYTiB TPUKYT-
HUKAa, He CYMiKHUX 3 HUM.

v/ 30BHIMIHIA KyT TPUKYTHHUKA OLIBININI 32 KOKHUI i3 KyTiB Tpu-
KYTHUKA, HEe CYMiXKHUX 3 HUM.

16. O3Haku PiBHOCTI MPSIMOKYTHUX TPUKYTHUKIB

v' O3HaKa pi6HOCMI NPAMOKYMHUX MPUKYMHUKIB 34 2iN0mMeHy3010
ma kamemom. SIKIIO rinoTeHy3a Ta KaTeT OLZHOTO IPAMOKYTHO-
ro TPUKYTHHUKA BiAMIOBiJHO MOPiBHIOIOTH TilOTEeHY31 Ta KaTeTy
JAPYroro, To TaKi TPUKYTHUKYU PiBHIi.

v' O3Haka pieHOCMI NPAMOKYMHUX MPUKYMHUKLE 30 080Ma Kame-
mamu. SIK110 KaTeTu OAHOTO NPAMOKYTHOTO TPUKYTHUKA Binmo-
BilHO TOPiBHIOIOTH KaTeTaM APYToro, TO TaKi TPUKYTHUKHU PiBHI.

v Osnakxa pi6HOCMi NPAMOKYMHUX MPUKYMHUKIE 3a KAMEmoMm
i npuaezaum zocmpum Kymom. SIKIo KarTer i mpuIeraIuit 10 HHO-
0 TOCTPUIl KYT OJHOTO IPAMOKYTHOTO TPUKYTHUKA BiATIOBiTHO
IOPiBHIOIOTH KaTeTy M NPUJIETJIOMY [0 HBOTO TOCTPOMY KYTY
IPYyroro, To Taki TPUKYTHUKM PiBHi.
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v' O3Haka piBHOCMI NPAMOKYMHUX MPUKYMHUKI8 34 KAMEmom
i npomuJnexcHum 2ocmpum Kymom. SIKIo KateT i TPpOTUIeKHUN
oMy rocTpuii KyT 0O4HOTO IPAMOKYTHOI'O TPUKYTHUKA BiATIOBiz-
HO JOPiBHIOIOTH KaTeTy ! MPOTHJIEIKHOMY HOMY TOCTPOMY KYTY
JIPYyroro, To Taki TPUKYTHUKM PiBHI.

v' O3Haka pieHOCMi NPAMOKYMHUX MPUKYMHUKIB 30 2iN0OMeHY3010
ma zocmpum Kymom. SIKIo rimorenysa Ta rocTpUil KyT OLHOTO
OPSAMOKYTHOTO TPUKYTHUKA BilIIOBiAHO JOPiBHIOIOTH MiMOTEHY31
Ta TOCTPOMY KYTy APYTOT0, TO TaKi TPUKYTHUKHU PiBHIi.

17. BracTuBOCTi MPSIMOKYTHOTO TPUKYTHUKA

v' Y OpAMOKYTHOMY TPUKYTHHUKY TillOTeHy3a OijJbIlla 3a KaTeT.

v Karter, aKuil JIeXKUTh IPOTU KyTa, BeIWUYMHA AKOIO JOPIBHIOE
30°, mopiBHIOE IMOJIOBUHI TillOTEHY3U.

v $IKIT0 KaTeT JOPiBHIOE OJOBHUH] TiIOTEeHY3H, TO KT, II[0 JICXKUTD
IpOTHU IILOTO KaTeTa, mopiBHIOE 30°.

Kono Ta kpyr

18. 'eomeTpuuHe Micile TOYOK

v" Teomerpuunum micuem Touok (I'MT) HA3MBAIOTE MHOMKMHY BCiX
TOYOK, AKi MalOTh II€BHY BJACTUBICTH.

v' CepequHHNII NepIeHAUKYJIADP BiApiska € TeoMeTpUUYHUM MicIleM
TOYOK, PiBHOBiAZa/IeHNX BiJ KiHIIIB IIbOTO Bigpiska.

v' BiceKTpuca KyTa € FeOMeTPUYHNAM MiCIleM TOUOK, AKi HaleKaTh
KyTy ¥ piBHOBigmajeHi Bim #ioro cTopiu.

19. Komo Ta Kpyr, iXHi eleMeHTH

v" Kos0M Ha3MBalOTh TeOMeTPHUUYHE MicIle TOUOK, BifICTaHi Bif AKNUX
IO 3aIaHOI TOUKY JOPiBHIOIOTH JAHOMY JOAATHOMY UMCIY. 3aJaHy
TOYKY HA3WBAIOTh IIEHTPOM KOJIA.

v' Bynp-axkuii Bigpisok, 110 CIOIydYae TOUKY KOJIa 3 HOro IeHTPOM,
Ha3WBaIOTh PaJiycoM KoJa.

v" Bispisok, AKMI CIIOJNIydae OBi TOUKHW KOJIa, HA3UBAIOTh XOPIOI0
Kosia. Xopay, AKa IPOXOAUTH Uepe3 IIeHTD KoJia, Ha3uBaIOTh
IiameTpom.
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v
v

Hiamerp KoJia BABiui Ginbmiuii 3a oro pafiyc.

Kpyrom masuBaioTh reoMeTpUUHEe Miclle TOUOK, BifcTaHi Big AKMX
IO 3aJaHOl TOUKHK He OiJIbIIi 3a JaHe JOJaTHE UYKCJI0. SamaHy
TOYKY HasWBaIOTL IIEHTPOM Kpyra. Pamiyc koJia, ke oOMexye
KpYT, HasMBamOTh pagiycom kpyra. dAxiio X — moBinbHaA TOUKa
Kpyra i3 meaTpom O Ta pazgiycom R, To OX < R.

Koo, ake oOMexKye Kpyr, HOMy HAJIEKUTD.

Xoppza i giameTp Kpyra — Iie Xopja i miameTp KoJja, sSKe ooMe-
JKy€ KpYyT.

20. BaacrusocTti KoJa

v

v

HiameTp KoJsa, IePIEHAUKYJIAPHUN 10 XOPAU, TiJUTH IO XOPIY
HaBIIiJI.

HiameTp KoJsia, AKUU TiIUTH XOPAY, BIAMiHHY Bif niameTpa, HaB-
OiJI, IepIeHAuKYJIAPHUNA 40 Iiel Xopau.

21. BsaemHe po3MilieHHs nmpaAMoi Ta KoJja. [loTuyHa 10 KoJjaa

v

v

IIpama Ta KOJO MOMKYTh HE MaTU CHIJIBHUX TOYOK, MaTHU ABi
CIiJIBbHI TOUKM a60 MaTU OAHY CIiJIbLHY TOUKY.

IIpsamy, AKa Mae 3 KOJIOM TiJIbKU OJHY CILIBHY TOUKY, HA3UBAIOTh
IOTHUYHOIO 10 KoJa.

HoruuyHa K0 KoJia MEepHeHAMKYJAsSpHA OO0 pajiyca, IPOBEIeHOr0
B TOUKY TOTUKY.

Axiio mpama, SKa IPOXOAUTDH Yepe3 TOUKY KoJia, MePIeHIuKY-
JsIpHA 0 pajiyca, IPOBENeHOro B I[I0 TOUKY, TO I MPAMA € I0-
TUYHOIO IO JaHOTO KoJa.

SKmro BigcTaHb Bif IeHTpPa KoJja A0 JesdAKOl IMPAMOI JTOPiBHIOE
paziycy Koja, TO I IpsaMa € JOTUYHOIO J0 JAHOro KoJa.
SKIimo uepes maHy TOYKY OO KoOJia IIPOBEAEHO OBi JOTUUYHi, TO

BiIpiBKM MOTMYHUX, SAKi CHOJyUalOTh OaHy TOYKY 3 TOUKaAMU
IOTUKY, PiBHI.
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22. OnucaHe Ta BIHMCAaHEe KOJIa TPUKYTHUKA

v" KoJI0 Ha3MBAaIOTh ONUCAHUM HABKOJO TPUKYTHUKA, AKIIO BOHO
IPOXOAUTEL Yepes yci oro BepIInuHH.
Ha pucynry 256 306pakeHo K0JI0, OIrcane HaBKOJIO TPUKYTHU-
Ka. Y IIbOMY pasi TaKoyK IrOBOPSTh, III0 TPUKYTHUK BOHCAHUI

Yy KOJIO.
B B
N
M
P c (0]
A A P C
Puc. 256 Puc. 257

v IleHTp ONMCAHOTO KOJIa TPUKYTHUKA PiBHOBiAmaneHni Bix ycix
MOTO BEPIIUH.

v" HaBKo0J10 0yb-AKOT0 TPUKYTHUKA MOKHA OIUCATH KOoJo. LleHTp
KO0Ja, OIMCAHOTO HAaBKOJIO TPUKYTHUKA, — Ile TOUKA IePEeTUHY
CepeIVHHUX NEePUeHANKYIAPIB CTOPIH TPUKYTHUKA.

v" CepeuHHI IepHIeHANKYISPY CTOPiH TPUKYTHUKA IePeTUHAIOTHCS
B OJHiN TOUIIi.

v" K00 HA3MBAIOTh BIIMCAHUM y TPUKYTHUK, AKINO BOHO JOTHKA-
€ThCSA 0 BCiX MOTO CTOPiH.
Ha pucyury 257 300pakeHO KOJO, BIIUCAaHEe B TPUKYTHUK.
Y mpomy pasi TaKOK IOBOPATH, IO TPUKYTHUK ONMCAHUIN Ha-
BKOJIO KOJIa.

v IleHTp BOMCAHOTO KOJIa TPUKYTHHUKA PiBHOBiAmaneHuit Big ycix
MoTo CTOPiH.

vV Oyab-KWi TPUKYTHUK MOMKHA BIMCATH KoJo. L[eHTp Koia,
BIIMCAHOTO B TPUKYTHUK, — Ile TOUKA IePEeTUHY OiceKTpuc Tpu-
KYTHUKA.

v' BiceKTpucu TPUKYTHUKA IIEPETUHAIOTLCA B OMHINA TOUI.

v' Pagiyc KoJja, BIMCAHOI'O B IPAMOKYTHUI TPUKYTHUK, OOUMCIIIO-
a+b-c
2
aib — wkaretu, ¢ — rinmoreHysa.

I0Th 3a OPMYJIOO I = , e r — paJiyc BIMCAHOTO KoOJia,
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BIAMOBIAI TA BKA3IBKI A0 BIMNPAB

§ 1. YoTnpukKyTHUKN

1. YoTUPUKYTHUK Ta HOTO eJIeMeHTH

14. 18 cm, 12 cMm, 6 cM, 27 cm. 15. 10 ecm, 8 cm, 16 cm, 30 cm. 20. 1) 72°,
130°, 78°, 80°; 2) 22°, 230°, 28°, 80°. 22. 10 cm. 26. Brasiska. Ilo-
OynyiiTe TPUKYTHUK 3a IBOMAa CYCiHIMU CTOPDOHAMU UYOTHUPUKYTHHUKA
Ta BimoMuM KyToMm Mik HuMH. TperTs CTOpOHA IbOTO TPUKYTHUKA
€ miaroHaJIII0 ITYKAaHOTO YOTUPUKYTHUKA. 29. Brasieka. Ilobymyii-
Te TpuKyTHUK ABC 3a nBoma cropoHamu AB i BC Ta xkyTom B Mix
HUMU. ¥ TPUKyTHUKY ACD Bimomo ctopory AC, npuierauit kyt CAD
(LCAD = /BAD — Z/BAC) i cymy cropia AD i CD. I1o6yn0By TPUKYTHU-
Ka 3a CTOPOHOIO, IPUJIETJIMM KYTOM i CyMOIO ABOX iHIIIMX HOT'O CTOPiH
0yJIO POBTIIAHYTO B Kypci reometpii 7 Kiacy. 34. 32°.

2, ITapamemorpam. BiractuBocTi mapasesorpama

49, 90°. 53. 9 cm, 14 cm. 57. AB = BC =CD = AD = 6 cm. 58. 32 cm.
59. 45°, 135°. 60. 6 cm, 12 cm. 64. 80 cm. 65. 9 cm, 24 cm. 66. 20 cwm,
24 cm. 67. 6 cm. 68. 48°, 132°. 71. 40 cm. 72. 5 c™m, 9 cm. 74. 25 cwMm.
77. 3. 78. 2 :1.79. 72°, 108°. 82. Brasiska. lllykana Touka € TOU-
KO0 mepeTtmHy BucoT TpukyTHUKa ABC. 84. Brasiska. [JoBemiTh, 1110
AMAD = ADKC = AMBK. 85. Brasisxa. Ilo0yayiiTe mapaJiesorpam,
OJlHa BepIIHHA AKOT0 30iraeTbcsA 3 BEPIIMHOIO TAaHOTO KyTa, ABi iHImi
BepIINHHU JIEKATh HA CTOPOHAX KYyTa, a TOUKA IEepPeTHuHY AiaroHaJei
napaJjiejorpama 36iraeTbcsa 3 gaHOO ToOuKoo. 86. 24 cm abo 14 cwm.

3. O3naku mapaJeaorpama

108. 32°. 109. 16 cMm.

4. IIpaMOKyTHUK

119. 6 cm, 12 cm. 120. 5 cMm, 10 cm. 121. 15 cm, 25 cm. 122. 12 cwm.
124, Brkasiexa. Hexait CM — wmemiaHa TPAMOKYTHOTO TPUKYTHU-
ka ABC, mpoBenena no rinoreny3u AB (puc. 239). Ha nmpogos:xenHi
Bigpiska CM 3a Toury M BigkjaamiTe Bigpisoxk M D, sxuii nopisuioe CM.
Busnaure Bua worupukyTHuka ACBD i cKkopucTaiiTecs BJIACTUBOCTAMU



194 Bignosiai Ta BkasiBkM 4O BApaB

<
<

C A
Puc. 239 Puc. 240

YOTUPUKYTHUKIB Takoro Buay. 127. 30°, 60°. Brasisrxa. [lokaxiTh, 1110
B IPAMOKYTHOMY TPUKYTHUKY ABM rimorenysa AM y 2 pasu 6ijibIna
3a karer BM. 128. 4,5 cm. 131. 1) Brasigka. 3amaua 3BOAUTHCS [0
no0ym0BU IIPAMOKYTHOTO TPUKYTHHUKA 3a TiIOTEHY30I0 Ta Pis3HUIEIO
kareriB. Ha pucysky 240 306paskeH0 IPAMOKYTHUHN TPUKYTHUK ACB,
y aKoMy Bimomo rinmorenysy AB i pisauiio kareriB. Ha kareri BC mo-
3HaueHo TOuKy M Ttak, mo CM = AC. Toxi BM = BC — AC. 3Bigcu
ZAMB = 135°. Omxe, MOKHA IIOOyAyBaTU TPUKYTHUK AM B 3a cTOpoHA-
mMu AB i MB ta kyrom AMB. 132. 48°. 133. 90°. 134. Tpukytuuk ACE
piBHOGEIPEHMIA.

5. Pom0

157. 6 cm. 160. 1) Brasiska. 3amaua 3BOAUTHCA IO IIO- A
OynOoBU HPAMOKYTHOI'O TPUKYTHHKA 3a CyMOIO KaTeTiB
i roctpum kyToM. Ha pucynkry 241 300paskeHO IpAMO-
KyTHU# TpuKyTHUK ABC, y sKOoMYy BimoMo KyT A Ta cymy
KareriB AC i CB. Togi AM = AC + CB, ZCMB = 45°.
Tpurkyraux AMB Mo:kHa mo0yayBaTu 3a cTopoHoo AM
i nBoma mpuaeraumu Kyramu. 161. Brasigrka. Cepenuna
Bimpiska NK — Touka O € TOUKOIO IepeTuHy Aiaronaneii M
pomb6a. Toxi mpama MO mapanenbua cropoHam BC i AD.
IMos:xkuua Binpiska MO [OpiBHIOE ITOJOBUHI CTOPOHU Puc. 241
pomb6a. 163. 30°, 72°, 78°; 18 cwm.

6. KBagpar

174. 28 cm. 177. 48 cm. 180. Brasieka. Hosenits, mo AC | MK.
181. Brasisxa. IlobynyliTe piBHOOEAPEHUN TPAMOKYTHUN TPUKYTHUK
3 rimorenysoio M K. 182. Brasiska. IlobyayiiTe qBa IPAMOKYTHUX TPU-
KYTHUKU, Y KOXKHOMY 3 AKUX OJAWH KaTeT JJOPiBHIOE CTOPOHI KBajapara,
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a rinoTeHysu € faHUMU Binpiskamu. [loBeAiTh PiBHICTH IIUX TPUKYTHUKIB.
184. Brasisxa. IlobynyiiTe piBHOCTOpOHHIN TpukyTHUK BO,C Tak, 11106
rouka O, Haymexana kBagpary. Ilokaxirs, mo Z0,AD = Z0,DA = 15°.
3Bifgcu BummBae, mo toukm O i O, sb6iratorbca. 185. Brasiexa. Ha
npojoBxkeHHI Bifpiska CD 3a Touky D mosHauTe ToukKy M, Tak, 1100
DM, = BM. losenits, mo LEAM, = ZEM A.

6. Cepemnsa JiHisT TPUKYTHHKA

202. 28 cm. 206. MK = 4 cm. Brasiskxa. IIpoBeniTs cepeqHio JiHito
TpukyTHUKa ABC. 207. 9 cm. Brasiéka. Po3rnsgHbTe TPUKYTHUK, IJIA
axoro Bimpisoxk MK e cepemuboio Jgimiero. 210. Brasisrka. Hexaii Tou-
Ku M, K i F — cepenunu BinpiskiB AB, AD i AC Bigmosinuo. Busuaure,
AKUM IPAMHUM HajJe)XaTb BucoTu TpukyTHuka MKF. 211. Brasiska.
Hexaii Touknu E, F i K — cepenunu Biapiskis AC, BC i BD BiamnosigHo.
HoBenite, mo TpukyTHuK EFK piBHOOGexpenuii. 213. 37°. 214. 8 cwm.

8. Tpanemnia

234. 16 cm, 34 cm. 236. 16 cm. 237. 50°, 60°. 239. 28 cm. 247. 7,2 cwMm,
10,8 cm. 249. 2h. 250. 8 cm, 20 cm, 20 cMm, 20 cm. 251. 12 cm, 12 cwM,
12 cm. 252. 60°, 120°. 253. 8 cm, 16 cm. 254. 60°, 120°. 255. AxIo
rocTpuii KyT Tpamenii mopiBuioe 45°. 260. 7 cm. 261. 13 cm, 21 cwMm.

264. %. 265. 72°, 108°. 266. 8 cm. Brasieka. IIpoBeniTs uepes BepIiu-

my C mpamy, mapaneabHy npamiii BD. Hexait E — Touka mepeTu-
Hy mpoBemeHoi mpamoi 3 mpamoio AD. Posriaaabre TpukyTHuUK ACE.
267. Brasieka. Touka mepeTuHy 06iceKTpUC — BepIIUHA IPAMOKYTHOTO
TPUKYTHUKA, TiIOTEHY30I0 AKOTO € OiuHa cTopoHa Tpamnertii. PosrigasTe
MeiaHy IIbOTO TPUKYTHUKA, IIPOBEJEHY 0 TiOTEeHY3HU, i JOBEIiTh, III0
BOHA IapajejbHa ocHoBaM Tpamerii. 268. 1) Brasigka. Uepes omHy
3 BEPIIINH MEHINOI OCHOBU IIPOBEAITH IPAMY, IapajieIbHy GiuHiil cTO-
poHi Tpamenii. 3amzauy 3BefeHO OO0 IIOOYAOBU TPUKYTHHUKA 3a TPhOoMa
croponamu; 2) Brasigka. Yepes onHy 3 BEpIIIMH MEHIIIOI OCHOBU MPO-
BeliTh IPAMY, HapajieibHy aiaroHaJi Tpamerii. 3amauy 3BemeHO 0
no0yA0BY TPUKYTHUKA 34 JBOMA CTOPOHAMHU Ta BUCOTOIO, IIPOBEIEHOIO
mo Tperboi croponu. 271. a + b. Brasisxa. Hexait O — Touka mepe-
TUHY AiaroHaJeii mapaJejorpama. IlpoBexiTs mepueHmgurkyasapu AM,
OK i CE po upsamoi, gKa IPOXOAUTL Uepe3 TOUKY B, i moxaxiTh, II10

OK = “;b. 275. 1) 120°; 2) 120°.
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9. IlenTpanbHi Ta BOMCAHI KyTH

297. Brasisxa. IIpoBemits xopay BC i ckopucraiitTeca TuM, II[0
KyT AMC — 3oBHimHi# Kyt TpukyTHuka BMC. 298. Brasiexa. IIpo-
BenmiTh xopay BC i ckopucraiiteca Tum, 1o KyT ABC — 30BHIiIIHIN KyT
TpukyTauxka BMC. 299. 10°. 300. 40°, 40°, 100°. 301. 120°, 20°, 40°.
306. 56°, 56°, 68°. 308. Brasigrxa. OnycriTh i3 BepmmuH A i B BucoTH
TpukyTuuka ABC. 309. Brxasigka. Uepes ciIbHY TOUKY KiJl IPOBEIITH
ixHI0 cminbHy moTuuHy. CKOpHCTABIINCS KJIIOYOBOKO 3amajdero . 9, mo-
BeIiTh, IO POBTISAYyBaHi XOpaAu mapajejbHi CIiJbHIN MOTHUYHIN.
310. Brasieka. /MBD = /MBC + /CBD = /MBA + /BAC = /BMD.
311. Illyxame 'MT — naBi myru, 3o0paskeHi Ha pucyHky 242, 3a BuU-
HATKOM TOuoK A i B. Brasiska. IIpoBenits nBa npomeni AC i BC rTaxk,

mo /BAC = ZABC = 90° — %. Hexaii 11i mpomeHi IepeTMHAIOTHCS

B Tourti C. OueBumHoO, 1110 ZACB = o.. OOHUIIITH KOJO HABKOJIO TPUKYT-
Huka ABC. BUKOHABIIN aHAJOTIYHY ITOOYAOBY B iHIII MHiBILJIOIITWHI
BigHOCHO mpamol AB, orpumaiite TpukyTHUK ABC,, HaBKOJO SKOTO
Tesx onumIiTe kojo. Jyru ACB i AC,B, 3a BUHATKOM TOUOK A i B,
e mykauum I'MT. 313. Brasieka. CropucraiiTecs pesyJbTaTaMu 3a-
maui 311. 314. Brasieka. Hexait O — Touka IepeTHHY [giaroHaJjeii
napasiesorpama ABCD, Ttouka M — cepenuua ctopouu AD (puc. 243).

Tomi OM :%AB. Tpukyrauk AOD mokHa mobyayBaTu (AuB. 3ana-

uy 313). 316. Brasiexa. CkopucraiiTecs KJIHOU0BOIO 3amauero 1 m. 9.
317. lllykaue I'MT Buzgisiero Ha pucyHKy 244 cUHIM KOJIHOPOM.

B C
0
A B A B
A i D

Puc. 242 Puc. 243 Puc. 244




Binnosini Ta BkasiBky 4o BNpas 197

A
B
0 M
C 2 B A C
X v
D
Puc. 245 Puc. 246

318. Brasisxa. /DCB = Z/DAB = /1 (puc. 245). Togi ZOCD = /1 + /2,
ZCOD = /1 + ZACO. IIpore LACO = /2. Orxe, ZOCD = ZCOD.
319. Brasisxa. Hexaii Binpisku AA, i CC, nepeTuHaroTscA B Touli M.
O6uncaite kKyr C,MB,, cKopuCTaBIIUCA pe3yJbTaTaMu sagadui 297.
320. Brasisra. IlobyayiiTe Koo i3 mernTpoMm y Touni O, i paziycom,
AKUI fopiBHIOE pisHUIi pagiycis nanux kin. IIposexits yepes Touky O,
IOTUYHY 0 mobymoBamoro Koja. 321. 1) Brasiexa. Hexaii Touka O —
IEeHTpP BOMCAHOTO Koja TpukyTuuka ABC, y askoMmy Bigomo KyT B i cTo-

pouy AC. ToBenits, mo LAOC = 90° + éLB. Y tpurkyraury AOC Bigo-

Mo cropoHy AC, KyT AOC i BucoTy, npoBeaeny 3 Bepmunu O (pazmiyc
BIIMcaHoro Koia). [lani gus. samauy 312; 2) Brasieka. Ha pucyury 246
3o00paskeno TpukyTuuk ABC, y akomy Bigomo ctopony AC, xkyT B i me-
niamy, mpoBemeHy nmo cropoum BC. IlpoBenith cepemuio jginito MN
rpukytauka ABC. Togi Z/NMC = ZB. Ilo6yayiite TMT Touox X Takux,
mo ZNXC = £B. 322. 9 cm, 10 cm, 11 cm. 323. P, + P, + P,. 324. IIpa-
MOKYTHHI# a00 piBHOOEIPEHMIA.

10. OnucaHe Ta BIucaHe KOJIa YOTUPHUKYTHUKA

342. 90°. 343. 6 cm. 347. 88°, 74°, 92°, 106°. 348. 62°, 118°.
350. 196 cm. 351. 6 cm. 352. 60°, 120°. 353. % Brkasiska. [JoBemiTs,

10 KYT MiK AiaroHaJiiio Ta 0iJbIIIOI0 OCHOBOIO Tpamellii mopiBaioe 60°.
Hami ckopucraiiTecsa KJIOUOBOIO 3amaueio m. 8. 354. 6 cm. Brasiska.
JloBenmiTh, 1110 IEHTP KOJIa, OIIMCAHOTO HABKOJIO TPAaIlellil, € cepeIuHOI0
6inpioi ocuoBu. 355. Brasiska. OMUIIITh KOJIO HABKOJIO YOTUPUKYT-
auka CMKB. 357. 30°. Brkasigka. [loBemiTh, 1110 HABKOJIO YOTUPUKYT-
Huka AMOK Mo)XHa OIlMcaTu KO0JIo, i CKopucraiiTecss TUM, 110 Oicek-
TPUCHU TPUKYTHUKA ITePETUHAIOThCA B OAHiM Toulli. 358. 60°. Brasigka.
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ITosumaumBiu /N = o, BupasiTs uepes o KyT AOB. 359. Brasisxa. Io-
BeliTh, II[0 HaBKOJO UYOTUPUKYTHUKA ACBO MOXHa OIHCATHA KOJIO.
360. Brasiska. HoBemiTh, 1m0 KyT CPB He 3MiHIOE CBOEI BEJIUUYUHU.
361. Brasiexa. CkopucraiiTeca TUM, 10 B IPAMOKYTHUX TPUKYTHUKAX
APK i AM@ roctpi kytu APQ i AMQ@ piBHi. 362. Brasigka. Touxku A,
C, A, iC, nexars Ha Koii 3 giamerpom AC. CropucraiiTecsa TUM, IO
CepeIuHHUN TMEepIeHIUKYJIAP XOPAW HPOXOAUTh Uepes3 IeHTp KoJa.
363. Brasigka. [loBemiTh, 1110 cepenHs JiHiA maHoi Tpamerii fopiBHIOE
cyMi paziyciB moOymoBanux Kin. 366. 128°.

§ 2. NopiGHICTb TPUKYTHUKIB

11. Teopema ®aneca. Teopema mpo mpomopiiiiHi Bigpisku

386. 30 cm. 388. 12 cm. 389. 4 cm. 390. 6 cm, 45°. 392. 20 cm, 24 cMm.
393. 5 cm, 10 cm. 395. 8 cm, 12 cm. 397. 6 cm, 5 cMm, 6 cm. 398. 15 cMm,
12 cm, 21 cm. 399. 15 cm. 402. 45 cm. 404. 21 cMm, 15 cm. 405. 45 cwm,
18 cm. 406. 30 cm, 50 cm. 407. 7 : 9. 408. 3 : 5. 409. 9 cm. 410. 50 cm.
411. 3 : 5. Brasisxa. IlpoBeniTs uepes Touky K mpaMy, mapajieIbHY
apamiit AM. 412. 1) 3 : 7. Brasiska. IIpoBeniTs uepe3 Touky M mpsamy,
napanensuy npamiit BK; 2) 2 : 3. Brka3siska. IIpoBenits uepe3 Touky K
npamy, napaugenbry npamiii CM. 413. Brasiska. CkopucTaiiTecs TUM,
1110 cepenHs JiHiA Tpamernii aisiuTh giaronansb Hasmia. 415. 2) Brasiska.
Hexaii namo kyt ABC. IIpoBenits npamy OK, napanenbuy npomenio BC
(rourka K Hane:xXuThb ctopoHi AB). Ha nmpomeni KA mosnaute Touky M
Tary, mo MK : KB = 2 : 3. 416. 3) Brkasiska. IIobyaytiTe TpAMOKYT-
Huil TpukyTHUK BDK, y akomy Karer BD mopiBHIOE HaHiii BUCOTI,
a rimorenysa BK — paniii memiani. 3a manuMm KytoMm i kyrom BKD
3HAUIITh KYT MidK ABOMa MeaiaHaMu TPUKYTHUKA; 4) Brasieka. Hexait
ABC — mykaHWIl TPUKYTHUK, Mefdianu AA,, BB, i CC, axoro mepe-
TuHaThcA B Touni M. Ha npomeni M B, mosHauTe Touky F Tak, 106
MB, = B,F. Tpukyraux MCF moxHa o0y IyBaTH 34 TPEOMAa CTOPOHAMH.
417. 2) Brasiexa. Hexait ABC — mrykaHuil TPUKYTHUK, MefiaHnu AA,
i CC, axoro neperunaioTsca B Touni M. Tpukyrauxk AMC moxxHAa 1O-
OynyBaTu 3a ABOMA CTOPOHAMU Ta BHUCOTOIO, MPOBEIEHOIO IO TPETHOI
croporu. 419. Brasisxa. [IpoBeniTs uepes Touky C mpamMy, mapaaeabHy
npawmiit BD. Hexaii mpoBeJjeHa psAMa IepeTuHae cTopony AB y Tourtti E.
HoBenite, 1mo BC = BE, i ckopucraiiteca TeOpeMoi0 PO MTPOMOPIiHi
Bigpisku. 420. a. 421. 11 cMm.
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12, ITomiGHi TPUKYTHUKHN

432. 33 m. 439. 6 cm. 440. 9 cm. 441. 40 cm, 60 cm. 442, 36 cwm.
443. 8 cm. 444. 4,8 cm. Brasigka. Uepes BepIIUHY A IPOBENITH IPAMY,
napaienbHy npamiit BD. 445. 6 cm, 12 cm. 446. 36 cm. 447. 1) 30°,
30°, 120°; 2) 30°, 60°, 90°.

13. Ilepma o3HaKa MOAIOHOCTI TPUKYTHUKIB

463. 6 cm, 30 cm. 464. 10,5 cm, 13,5 cm. 467. 42 cm. 468. 10 cm, 14 cm.
469. 12,5 cm, 3,5 cm. 471. 12 m. 475. 24 cm. 476. 16 cm. 477. 16 cm.
478. 5 cm. Brasieka. IIpoBeniTh uepes TouKy P miameTp KoJia Ta CKO-
pucraiiTecsa KJOYOBOIO 3amaueiro 2 1. 13. 479. 10 cm. 480. 27 cwm.

481. 2) 36 cm. 482. 10 cm. 483. aa+hh' 484. 27 cm, 15 cm. 485. 1) 20°,

160°; 2) 50°, 130°. 487. 18 cm.

14. JIpyra Ta TpeTsa O03HAKM MOTiOHOCTI TPMKYTHUKIB

496. 18 cm, 30 cm. 497. 50 cm, 20 cm. 498. 6 cm. 500.

ab .
. Brasiska.
a+b

HoBenits, mo AKBM ~ AABC i3 koedinierTom monibHocTi ﬁ.

501. 6 cm. Brasiska. [losexnite, mo AABC © ABDC. 502. Brasiska.
Hosexnits, 1mo AAHC © AABD 3a apyroi0 03HAKOIO IMOAi0OHOCTI TPUKYT-
HukiB. 3Bimcu LACH = ZABD. 503. Brasiska. [loBefiTh, 110 3 momxio-
HOCTi TpukyTHUKiIB BMC i CMK BuniuBae moAiOHICTH TPUKYTHU-
KiB ABM i KAM. 505. Brasisrxa. Hexail Koja IIepeTUHAIOTLCA B TOU-
kax E i F. [Ina nBox map xopa AB i EF, CD i EF 3acTocyiiTe KJIIOUYOBY
sagauy 2 m. 13. 506. 9 cm, 14 cm. 508. 10 cm.

§ 3. Po3B'si3yBaHHSA NPAMOKYTHUX TPUKYTHUKIB

15. MeTpuuHi CIiBBiTHOIIEHHA B NMPAMOKYTHOMY TPUKYTHUKY

514. 15 cm, 20 cm. 515. 30 cm, 24 cm. 516. 25 cm, 45 cm.
517. 14,5 cm. 518. 62 cm. 519. 12,5 cm. 520. 12,8 cm. 521. 2,5 cm.
522. 196 cm. Brasieka. [JoBeniTh, 110 KiHIli 6iuHOI CTOPOHU Tparelrii

Ta IeHTP BIIMCAHOTO KOJIA € BePIIMHAMU IPAMOKYTHOTO TPUKYTHUKA.
523. 18 cm. 525. 7 cm, 14 cm. 526. 14 cm. 527. 74°, 74°, 74°, 138°.
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16. Teopema ITiharopa

a\/g 2h c
. 545. a/2. 546. 2L, 547. <.
2 V3 J2

548. a) J6 cMm; 0) J3 cM; 8) 42 cm. 549. a) J2 cMm; 6) 1 cwm.
550. 4/5 cm. 551. 4410 cm. 552. 44/13 cm. 553. 445 cv. 554. 10 e,
10 cm, 12 cMm. 555. 40 cm, 25 cMm, 25 cm. 556. 20 cm. 557. 20 cm.
558. 24 cm. 559. 1,5 cMm, 22,5 cm. 560. 8 cm, 6 cm, 10 cm. 561. 6 cwm,
2473 cm. 562. 168 cm. 563. 200 cm. 564. 20 mixris. 565. 810 cwm.
Brasiska. JoBeniTe, 1o 6iuyHa cTopoHa Tparmnerii fopiBHIOE il OiabImii
ocroBi. 566. 1243 cm. 567. 2165 cm. 568. 125 cm. 569. 128 cwm.
Brasiska. CropucTaiiTecs BJIaCTUBICTIO OiceKTpuCH KyTa TPUKYTHU-

Ka Ta 3HAWAITL BigHOIINEeHHsS O0iuHOI CTOPOHH OO IIOJIOBMHU OCHOBH.
570. 162 cm. 571. 54 cm.  572. 8410 cm.  573. 10 cm, 4+/13 cw,

273 cm. 574. 26 cv. 575. 3% dyTa.

542. 13 cm. 543. 10 cm. 544.

17. TpuronomerpuuHi (PyHKIil rocTporo Kyra
IPAMOKYTHOTO TPUKYTHUKA

595. 45°, 135°. 598. 1) 1; 2) 0. 599. 0,28; 0,96; %; % 600. % Bra-

3ieka. 3 nmoxioHocti TpukyTHUKiB AMC i BDC BUILIHBAE, IO %:
_AM _1 6 : ; KC_BD
=ED "3 601. 7" Brasisrka. CkopucraiiTecss TUM, IO - a5"

602. Brasigka. 13 Touku F omyCTiTh MEePIEHAUKYJIAP HaA Bigpisox ED.
3HaligiTe TaureHcu KyTiB E i B. 603. 3 cm. 604. 12 cm. 605. 14 cm.
18. Po3B’A3yBaHHA NPAMOKYTHUX TPUKYTHUKIB

618. 45°. 621. 2a, a~/3. 622. a, a~/3. 625. 8 cm. 626. 16 cv. 627. 15 cm.
h h h

628. 442 cv. 629. —"—. 630. 1, I _ . 631 atg o,
cos P sinao Ccosa sinocosa
2
¢ 4sin ¢. 632. ,dtg $.633. 2, 2 2 g34. R\3.
cosQ 2 o 2 sina’ . « o 2
COSE SlnE COSE
635. @ 636. 243 cm, V93 cm, V181 cm. 638. /A = 86°,

/B =111°, ZC = 94°, /D = 69°. 639. 18 cMm, 21 cm.
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§ 4. MHorokyTHUKMW. lNnoLa MHOroKyTHUKa

19. MHOTOKYTHUKH

654. 3) 655. 12 cropim, 1800°.

A D 658. 150°, 60°, 150°. 659. I[’ITUKYTHUK.
660. Brasisxa. Hexait ABCDEF — 11eCTUKYT-

HUK, KOKHUHN KyT AKoro mopiBHioe 120°. dxio

F N _E npoBectu ciury MN (puc. 247), To cyma KyTiB
n’atrukytrauka ABMNF popiBaioBatume 540°.

Toxi cyma KytiB BMN i FNM nopiBaioe 180°.

Puc. 247 662. 80 cn. 663. (26 +10+/13) cv. 664. 345 cu.

n(n-3)
PR

20. ITouarTa miaomi MHOroKyTHUKA. IljIoma npaMoOKyTHHKA

674. 0,000126 H. 675. 12 000 H. 676. d? sin o cos a. 677. 7543 em2.
686. YV 2 pasu. 687. dKoxmoro, abo aBa, abo tpu. 688. Hoxmoro ado
nBa. 689. 504 cm?. 690. 30 cm. 691. Brasiska. Ilo6ynyiiTe IPSIMOKYT-
HUI TPUKYTHUK, KATETH AKOTO JOPiBHIOIOTH CTOPOHAM JaHUX KBaapa-

TiB. 692. Brasiexa. CTopoHa IMIyKaHOTO KBaapara x =+ab. 694. 24 cm.
695. 2 cm.

21. IImoma mapaJjieiorpamMa

704. 1) IBa posB’asku: 4 cm i 9 cm; 2) oguH pPO3B’SI30K: 8 cM.
705. 300 cm2.  706. 120 cm2.  707. 1083 cm2.  708. ab sin o.

709. 64 /3 cm2. 710. 1402 cm?. 711. 37,5 cm?. 712. & \F

715. 360 cm?. 719.1: 7.

. 714. 72 cm?.

22. IInoma TPUKYTHUKA

200

732. == om®. 733, 11V3 cm2 734. 170 cm2. 735. b® sin o cos o.

736. 1 tg - B 737, ‘f .738. <. 739. @ e, 740. 96 e, 741, 108 .

742. 768 CM2. 744. 52 cM. 745. 336 CM2. 746. 1080 cm?. 757. Bra-
3ieka. Ypaxyiure, mo TpukKyTHUKU ABX i AXM maioTh CIiJIbHY BH-
cory. Taky camy BaacTuBicTb MaioTh i TpukyTHuku CBX i CXM.
758. 120 cm?. 759. 20 cm, 6~/10 cM, 2410 cm. 760. 1176 cm2. 761. 9,6 cm2.

4000
762. 3

cm?. Brasieka. CKOpUCTABIINCSA BJIACTUBICTIO OiceKTpucu
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TPUKYTHUKA, 3HAUAITH BiHOIIIEHH 6iYHOI CTOPOHM Ta IIOJIOBUHU OCHO-

4000
3

BU TPUKYTHHUKA. 763. cm?. 764. 19 cm?. Brasiska. CKopucraiirecs

pesyabraramu 3agau 750 i 757. 765. Brasieka. IlposexniTs mpami AM,
BM i CM Ta ckopucraiitTeca peadyabraramMu samaui 757. 766. Bra-
sieka. IIpoBenits megiany AM. Hexait N — Touka Ha ctopoHi BC Taka,
mo AN || DM. dosexiTs, mo npama DN — mrykana. 768. 78°, 78°, 24°,

769. 257 cm. 770. 80 cwm.

23. Ilnoma Tpamenii

782. 108+/3 cm2.  783. 195 cm?.  784. 840 cmZ.  785. 132 cm?.
786. 6003 cm2. 787. 1640 cv2. 788. (32+32+/2) cm2. 789. 294 cm?.
793. 512 cm2. 794. 192 cm2. 795. 336 cm?. Brasigka. Y maHiii Tpatme-
1ii ABCD (BC || AD) uepes Bepmmry C mposenits npamy CF, mapaeisb-
"y pgiaroHami BD (touka F manexutb AD), i pOSTIAHBTE TPUKYT-

23

Huxk ACF. 796. ?’aT. Bkasieka. [loBemiTh, 110 KyT IpU OGiJabIIiii

ocHOBI Tpamenii mopisHioe 60°. 797. 156 cm?. Brasiexka. Hexait O —
IeHTp KoJa, BOucaHoro B Tpamerito ABCD (BC | AD). dosexits, 1o
TpuKyTHUK AOB € IpIMOKYTHHUM, i 3HAWAiTh MOr0 BUCOTY, IIPOBEJIEHY
3 Bepruan O. 798. 588 cm?. 799. 2187 cm?. Brasiska. [loBemiTh, 110
IiaroHaJib JaHOI Tparellii € 6iceKTprcoro KyTa mpu ocHOBi. HaJi ckopuc-

TaiTecss BiaacTusicTio OicekTpucu TpuxkyTHnKa. 800. 936 cm2. 801. %

Brasiska. IIpoBenits cepennio ainito M N tpanernii. [foBexiTs, 1110 Bu-
cotu TpukyTHUKiB MCN i MND, npoBeneni 3 Bepmua C i D, mopis-
HIOIOTH II0JIOBUHI BucoTu Tparmerii. 802. 15 cm, 10 cm. 803. 60°, 120°.
804. 38 cwm.

BnpaBu ans NOBTOpeHHs Kypcy reomeTpii 8 knacy

806. 64 cm a6o 74 cm. 807. 10 cm, 18 cm. 808. 60°. 809. a — b.
811. 1) Hi; 2) rak; 3) ui; 4) tak; 5) ui; 6) rak; 7) Tax. Brasigka. Ilo-
BeIiTh, IO TOUKOIO IIePEeTUHY AiaroHati ginarbea maBmia. 812. 1) Taxk;
2) rak; 3) mi. 813. 30°, 150°. 814. 40°, 70°, 70°. 815. 45°. 816. 18 cm.

818. 56 cm. 821. # cm. 823. CD. 824. 70°, 110°. 825. 30°. 828. 80°,

100°, 150°, 30°. 829. 4 cm, 10 cm. 830. 1 : 2. 831. 3 : 4. 832. 2 : 5.
833. 9 cMm, 3 cm, 6 cm. 834. 21 cm, 35 cm. 835. 28 cm, 28 cMm, 16 cMm.

837. aa+bb' 838. 21 cm, 15 cm. 840. 25 cm. 841. 5 cm. 842. 10 cm.
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843. 36 cv. 844. (12J5 +20) cv. 845. 18 cm. 846. 24 cm. 847. 4@ cM,
1029 cm. 848. 22 cm. 849. 24/10 cm. 850. 45 cm. 851. a) 2 6) L

3R \/_ . 855. ——. 856. —c sinao cosa.

2 192
852. 256 cm?. 853. 2d . 854. 2t PR

857. 72/3 cm?. 858. 24 300 cm2. 859. 6 cw.

BIAMNOBIAI 0O 3ABAOAHb «MEPEBIPTE CEBE» B TECTOBI/ ®©OPMI

Howmep Howmep 3agaui
3aBJaHHA 1 2 3 4 5 6 7 8 9 10
1 b T A | A B B r A B B
2 b B B B b B r b T A
3 B B B b r B B B T B
4 b B A r A T r b T B
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NPEOMETHU NOKAXXYUK

bBiuna cropona Tpamerii 44

Bepinau MmHOrOKyTHHKa 140

— — cycigai 140

— YOTHUPUKYTHUKA 7

— — mporuaexHi 7

— — cycigHi 7

Bucora napanenorpama 16

— Tpanerii 44

Bignomrenusa nBox BifpiskiB 76

BnactuBicTs GiceKTpucu TPUKYT-
HUKaA 79

BuactuBocti xBagpara 37

— KYTiB, BIIICAHUX y KOJO0 54

— OIIYKJIOTO MHOTOKYTHUKa 141

— mapaJjiejorpama 15

— mnpaMoKyTHuKa 30

— piBHOOiuHOI Tpanmemnii 46

— pomba 34

I'pagycua mipa ayru xKoja 53

[iaronanbs MHOTOKyTHUKa 141
— YOTHUPUKYTHUKA 8
HOyra xoma 53

KBagpar 37

Kimenp gyru 53

Koedimieunr mogi6uocTi 86

Koo, Brimcane B MHOTOKYTHUK 142

—, — B YOTUPUKYTHUK 64

—, OMKMCcaHe HaBKOJO MHOTOKYT-
HUKa 142

—, — — UYOTUPUKYTHUKa 63

Kocunyc roctporo kyra mpsiMOKyT-
HOrO TPUKyTHHUKa 123

KoraHreHc rocTporo Kyra mpsMo-
KYTHOTO TPUKyTHUKa 124

Kyr, Buucanuii y koo 54

— KoJia HeHTpaabHuii 53

— MHOrOKyTHHKa 140

— YOTHUPUKYTHUKA 8

Kyru nmpu ocHosi Tpamerii 44

Jlema 11po mmomiOHi TpUKyTHUKU 86

MeTpuuHi cHiBBiZHOIIIEHHA B IPH-
MOKYTHOMY TPUKYTHHUKY 113

Muorokyrauxk 140

—, BOucaHuii y kogo 142

— HeonykJgui 141

—, OIIMCAaHU HABKOJO Koja 142

— onykauin 141

MuoOrokyTHUKY piBHOBeauki 147

Osuaku mapajegorpama 23

— nogibuocti TpukyTHUKIB 91, 102

— OpAMOKyTHuUKa 31

— pomba 34

OcuoBa Tpamerii 44

OCHOBHa TPUTOHOMETPUYHA TO-
ToKHiCTE 125

ITapanemorpam 15

ITepumerp MHOrOKyTHHMKA 141
— YOTUPUKYTHHUKA 7

ITiBkomo 53

IInoma mHOTOKYyTHUKA 145

— mapajejorpama 151

— IpAMOKYyTHHUKa 146

— OPAMOKYTHOTO TPUKYTHUKA 155
— rpamernii 160

— TPUKyTHuUKa 155

IToni6Hi TpukyTHUKU 85
IIpoexkisa karera Ha rimorenysy 113
IIpamokytuuk 30

Pom6 34

Cepenns gimisa Tpamerii 45

— — rpukyrHuka 40

CuHyC TocTpOro KyTa IPAMOKYT-
HOrO TPUKYTHUKa 122

Croponu BigmoBimui 85

— MHOTOKyTHHKa 140

— — cycigai 140

— YOTUPUKYTHUKA 7

— — mpoTtuiexHi 7

— — cycigai 7
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CyMa KyTiB OIYKJIOTO Nn-KyTHH- Tpanenia 44
kKa 141 — OpAMOKyTHa 45
— — YOTHPUKYTHUKA 8 — piBHOGiuHa 44
Cycigui Bigpisgku 6 Tpuromomerpuuni pyuriii 124

TaHTeHC TOCTPOro KyTa IPAMO-
KYTHOTO TPUKyTHUKa 123

Teopema Ilijparopa 116

— Tpo MpomopItitiHi Bigpisku 77

— daueca 76

YoTUPUKYTHUK 7

—, BOUCAHUHN y Koo 63

— HEOmyKJIu# 8

—, OMMCAHUN HaBKOJIO Kosa 64
— omykJjauii 8
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METPWYHI CNIBBIAHOLUEHHA
B MPAMOKYTHOMY TPUKYTHUKY

C

A D B

AB?= AC? + BC? (reopema IIigparopa)
CD? = AD-DB
AC? = AB+-AD
BC? = AB-DB

NATUHCbKUA ANDABIT

I pykoBani
JiTepu

Hassu gitep

rPELLbKUIA ANDABIT

a

CUHYC, KOCUHYC, TAHITEHC | KOTAHIEHC
FOCTPOro KYTA NMPAMOKYTHOIO TPUKYTHUKA

. _ BC _AC
sin A = AB Cos A = AB
_ BC _AC
tgA——AC ctgA——BC

xi

A a
B b Oe
C c e
D d ne
E e e
F f ed
G g re
H h ar
I i i
J j ftoT
K k Ka
L 1 eb
M m eM
N n eH
0) o) 0
P p e
Q| ¢g Ky
R r ep
S S ec
T i Te
U u y
V v Be
W W nIy0JIb-Be
X X ixc
Y y irpek
Z Z

3€eT

ci

omMera

HPYKOBaHi HaszBu mgitep
JiTepu
A o anbda
B B Gera
r Y raMmMma
A o) mesbTa
E € eIICUJIOH
Z C n3eTa
H n erTa
® | 0,3 TeTa
I L fiora
K K Karma
A A samM6ma
M v MIO
N \% HIO
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Il T mi
P p po
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T T Tay
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