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HOTUPUKYTHUKMU

B
C
LA+ LB+ £C+ £ D= 360°
AD<AB+ BC+CD
A D
MNapanenorpamwu
B C
AB | €D i AD | BC — osnauenus
0 AB=CD i AD=BC — o3Haka
AB=CD i AB | CD — osHaka
A D OA=0C 10B=0D — o3Haka

1 — mapaJenorpamMu
2 — NpAMOKYTHHKH
3 — pombH

4 — KBaJgpaTH

9 — Tpanemnii

Teopema Panéca. fAxmo AB || A B, | A,B,, To:
3 AA =A A, BUILIABAE, AA, BB,
mo BB =B B, A A, = B,B,

BnucaHi n onucaHi YHOTUPUKYTHUKMW

- % C
B

A D

A D
LA+ £C=180° AB+CD=AD + BC



B
P
K o SAxmo KP | AC, To AKBP « AABC,
A
O3Haku noaibHOCTI TPUKYTHUKIB
Bl
B AABC © AA B C., axkmo:
) LA=/A i ZB=/B;
2) LZA=ZA iAB:A B =AC:AC;;
A '8 A C 3} AE:AIB] =AC :AIEI =B : Blﬂr
1 1
Slkmo QC=90° i CH L AB, To: C
1) HACH ~ ACBH «© AABC; h . a
2) a*=ca,, b*=cb;
A ] B
3) h*=ab,. b, H ¢ a,
Teopema Ilidbaropa: a*+b*=c*
Taﬁnuu,n HEH,EIDEITIE
¢ [ 1 | 2 | &8 1 « [ & | & [ ¥ | & | 9
10 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 280 | 324 | 361
20 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
30 | 900 | 961 | 1024 1089 1156 1225 | 1296 | 1369 & 1444 1521
40 1600 1681 | 1764 1849 1936 | 2025 2116 | 2209 2304 2401
50 | 2500 | 2601 | 2704 | 2809 2916 @ 3025 | 3136 | 3249 | 3364 3481
60 | 3600 3721 | 3844 = 3969 4096 4225 4356 @ 4480 @ 4624 4761
70 4900 5041 | 5184 5320 5476 | 5625 5776 | 5929 @ 6084 6241
80 6400 6561 | 6724 @ 6889 7056 | 7225 7396 | 7569 @ 7744 7921
90 | 8100 8281 | 8464 8649 8836 9025 | 9216 | 9409 | 9604 9801
100 10 000 10 20110404 10609 10 816 11025 11 236 11 449 11664 11 881
110 12100 12321 |12 544 12769 12996 13225 13456 |13 689 13 924 14 161
120 14400 14 64114 884 15129 15376 15625 15876 16 129 | 16 384 16 641
130 16900 17 161 | 17 424 17 689 17 956 | 18 225 18 496 18 769 19 044 19 321
140 19600 19 88120164 20 449 20 736 21025 21 316 21 609 21904 22201
150 22500 22801 23 104 23409 23 716 24 025 24 336 24 649 24 964 25 281

MofiGHI TPUKYTHUKMU
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MAPYYHUK IS 8 KIIacy 3aKJiajiiB 3arajibHOI CEpEAHbOI OCBITH

Bumasauunii miM «OcBiTa»
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PekomeHgoeaHo MIHICTEPCTBOM OCBITKH | HAyKKU YKpaiHWu
(Haka3 MiHicmepcmea oceimu | Hayku YkpaiHu ei0 21.02.2025 Ne 347)

Migpy4Huk pospobneHo 3a MmogernsHOK HaB4YyanbHOK Nporpamor
«feomeTpia. 7-9 Kknacu» ANA 3aknagie saransHOI cepeaHLol OCBITH
(aeT. bypaoa M. |., TapaceHkoea H. A., Bacuneeea [1. B))

YMOBHI No3Ha4YeHHA

0. — nonpauonte B napax

4 — nonpawonTte B rpynax

/' — Cknaav posnosigb un 3agady

22 — 3aBJaHHA 3 NOMNYHUM HaBaHTaXeHHAM
» — 3aBaaHHA AnA 06roBOpeHHs B Napi

L) — 3aBAaHHA JOC/IAHULBKOrO Xapakrepy
.| — 3aBaaHHa 3 BukopuctaHHam IKT

* — 3aBAaHHA MiABMLLEHOI CKNagHOCTI

— 3aBlaHHA, pekoMeHjJ0BaHe AnA A0MallHbLOI poboTw

[o nigpy4HuKa poapobneHo iHTepakTUBHWA enekTpoHHMiA gogaTtok. WWo6 o3Haio-

MWUTUCh i3 MaTepianamu gogarka, nepenitTe 3a NnocunaHHAM
https://profile.gioschool.com/ua/

Ta BBediTk NOriH | naponk.

Tlorin: demo-student011@gioschool.com
[Naponb: Qwerty1234




Kopucmyroduce nidpyuHukom, Bu 3HadHo poswupume cBoi mame-
MamuuHI 3HAHHS U YMiHHE. Bu o3HalioMumecb 3 pi3HuMu Budamu
domupukymHuki@ [ ix Bracmubocmamu, poszaaHeme Bnucari ma
UEHMPAABHI KYymu, Bnucari ma onucari YoMuUupUuKymHuKU ma Hui
MHO20KYMHUKuU. O3Hatiomumeco 3 dBoma nepAuHamu zeomempii —
meopeMoro Pareca ma meopemMoro Tigpazopa. PoszasHybuu nodi-
OHICMb MPUKYMHUKIB | naowsi dpieyp, Bu nepekoHaemech, HACKIAbKU
wiupoko zeomMempia Bukopucmobyembces 8 HawoMy Xumuml,
Bubuarovdu meopemudHuit Mamepian, 3bepmaiime ybazy Ha croba,
Hadpykobari KupHuM kypcubom, — ue HOBI zeoMeMpuUHi MepMiHU.
Bu noBuHHi ycbidomumu, wio BoHu o3Havaromp, | 3anam’amamu ix.
BudiAeHi KUPHUM WUPUPMOM peveHHA € 0CHOBHUMU O03HAYEHHAMU,
meopeMamu ma HwuMu Baxaubumu mamemamudHumu mbep-
OKeHHAMU. CAId HaBuumucs ix dpopmyaroBamu (MoxHa — cBoi-
Mu croBamu) ma 3acmocoByBamu do po3B'a3yBaHHa nponoHoBaHux
6npab | 3adau.

MidpyuHuk Micmume Bnpabu pisHux piBHIB ckaadHocmi: das ycHoeo
po3bB'asybarna ma nucomobi pibriB A | B. Y pydpuyl «<BukoHaeMo
pasom!>> HaBedeHo 3pasku posB'azavb BaxAubux BudiB 3adau. Ko-
PUCHO O3HalloMumucs 3 HuMu neped BukoHAHHIM OJOMAWHIX 3a-
Boanep.

Pydpuka «<lomyemocs 0o memMamu4vHozo ouiHroBaHHS>»> donomMoxe
aKkHalikpawe nidzomybamuca 9k 0o memMamudHozo ouiHHBAaHHS,
mak [ 00 30BHIULHDOZ0 HE3AAEXKHO20 OUIHFOBAHHA YU HAUIOHAABHOZO
MyAabmunpedmemHozo mecmy 8 nodarbuomy.

[lepm HIXX npanoBaTH 3 NIAPYYHHUKOM, Iepedau
3a QR-KomoM Ta MOBTOpPH B1AOMOCTIL 3a 7-M KJac.

Vse.ee/cqoq




Y ubOMy pO3A4ini TM 03HAWOMWULLUCA 3 HaMBaXIUBILLMMW BNacTK-
BOCTAMW YOTUPUKYTHUKIB, 30Kpema napanesnorpamis, NPAMOKYTHUKIB,
pombiB, kBaapaTiB | Tpaneuin, a TakoX i3 BNAaCTUBOCTAMW 4YOTHPWU-
KYTHUKIB, BNUCAHNX Y KONO M ONUCAHNX HAaBKOMO HbOTO.

Quadrangles General Features Trapezoid
Parallelograms Central and Inscribed Angles
Rectangle, Rhombus and Square Inscribed and Tangent Quadrangles

Parallelogram Properties Application
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L
HoTUPHKYTHHUKHM YacTO TPAILIAITHBCA YV IOBCAKIEHHOMY HHTTI
(BlkHa Ta JABepl, NOBEepPXHA CTOJY Ta madu, mIMTKA AJd CTIH 1 Imij-

’ . ._, 2
JIOTH, IMapKeT 1 KUJIMM, PYHOIHUKH 1 npoctupaiiaa, baceiiHM, TpPOTY-
3
apHa ILJIUTKA.

BaacTuBocTl YOTHPUKYTHHUKIBE BUKOPHUCTOBVIOTE V (hismil, Ximil,
. . B . . . ¥
indopmaruii. ¥ ¢disunl piBHOAIMHA ABOX CHJ BH3HAYAETHCHA Iepe-
BAYKHO, K JlaroHallb IapaJiejorpama.

Y xiMmil Ha OCHOBI YOTMPHKYVTHHUKIB OVAVIOTE CTPYKTYPHIL (pOpMYIH
IeAKHX opra”HiyHux peudoBuMH. B 1ndopmMaTunl 4YOTHPUKYTHHKAMH
MO3HAYAIOTHL OCHOBHI eJleMeHTH cXeM aJropuTMmy. Dok BXigHMX Ta
BUXIJHUX TaHUX NPUUHATO NO3HAYATH HapaJjejiorpaMmom, 0JIOK ob4YHC-
JIEHb TaHUX — MNPAMOKYVTHHKOM, OJIOK NIPUHUHATTS plllleHs — poMOOM.
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A e me MOKHA NMODAYHMTH YOTHPHKYTHHKH?
Hagsenu cBOI NpHKJIAIM.

BusuuBmmu mareplana posglny, TH II3HAEIICS: YOMY JOMKPAT MAae
Tarky ¢opmy, III0 TaKe AeJbT0lll, AK 3pOo0HTH NOBITPAHOIO 3M1f, AK
rapHO CKJIACTH CEepPBEeTKH AJIA CBATKOBHUX 001A1B TOILLO.



Pozain 1 YoTupukyTHKM

Hexait nano votupu Touku A, B, C, D, 3 Akux KJIIOYORBI CJIOBA
HIAKI TpH He JIeMXaTh Ha OJHIN npAmiu. AKimo

1X CHOOJYYHUTH MNOCHIJIOBHO BlApPI3KAMH, IO He convex quadrilaterals —
NepeTUHAKTECA, VTBOPHTHCA YOTHPHMEYTHHE DFFKﬂi HOTUPUKYTHUKU
(Man. 1.1). Bin noalnsie niaomMHY Ha AB1 00- sides gfa
JIACT1: BHYTPIIIHKD 1 30BHINIHD. quadtigtons. — CTopokH
i : YOTUPUKYTHUKE
Dirypy, M0 CKJIANAETHCA 13 YOTHUPHKYTHUKA
1 MOro BHYTPINIHBOlI 00JacTl, TAKOM HA3HBAKOTH B C
YOTHPUKYTHUKOM (Mama. 1.2).
Toukn A, B, C, D — gepuiuHu 4OTHPHUKYTHHKA
ABCD; sigpiaeu AB, BC, CD, DA — #oro cmopoHu.
Eymamu gorupurytHuka ABCD HazHBawTb D

wytu ABC, BCD, CDA, DAB.
BepuiuHy YOTUPUKYTHUKA, 0 € KiHNAMHA ofHiel A

MOro CTOPOHH, HA3ZHMBAKWTE cycidHimu. HecycidHi Man. 1.1
BEPIIUHNA HASHUBAKTE NPOMUAEH HUMLL.
CmopoHu YOTHUPHKYTHUKA HA3ZHBAKWTL NPONMU- B C

ACHHUMU, AKINO BOHH He MalTh CHLILHHUX TOYOK.
Kymu dYoTHpHKYTHHKA HA3ZWBAKTE IIPOTHJIEHK-

HUMHM, AKIIO 1X BEPIIHHHA — IPOTHJIEH]1 BEPIIHHHA

JOTHPHUKYTHHEA. D
¥ wotupuKyTHUKY ABCD (Man. 1.2) nporHie:xHi

pepiunEun A 1 C, B 1 D, nporune:xHl cropoHH AB 4
iCD, BCiAD, npornne:xui kytu ABC i ADC, BAD Man. 1.2
i BCD A i
. YOTHPHKYTHHKH |
- #_,.- L ~ - A H_* .
" OnyKJl 9OTHPHEYTHHKH “ " Heonykial JOTHPHEYTHHEKH }
BCl KYTH MEeHII1 B1J OJUH KVT ODLIBINIHH B1J
pPO3ropHYTOro PO3rOpPHYTOrO
K A
L B
D
M
. A . .. C )

5 F |
e o 'H._\_ -"'-.

Binpizok, 10 cooJiy4ae JABl IMIPOTHIIEKH]I BEPIINHM YOTHUPHKYTHHKA, Ha-
3UBAIOTE HOro AlaroHa . KoMHME YOTHPHKYTHHK Mae Bl alarosHadl.
HiaroHaJl ONIYKJIOTO YOTHPHUKYTHHKA NepeTHHaAKTLCA (MaJa. 1.3, a).



§ 1. 3arancHi BAaCTWBOCTI YOTUPUKY THUKIB

Ilogymait, 4yM mnDepeTHHAWThHCA gia- A B A
roHajll HeoIYyKJIOI0 YOTHPHKYTHHKA Ha
MmajawHKY 1.3, 0. D B

Ha piamMiny Big TpPUKYTHHKa (MaJ.
1.4, a), YoOTUPUKYTHUE 0e3 BHYTPIIIHLOL

obnacti — dirypa He xopcTKa. Hotupu D C C
CTOPOHHM HE 3a/al0Th OJHO3HAYHO YOTH- a 6
pUKyTHHEK (Mana. 1.4, 6). M. 13
o
(= . {:j =
a 6
Man. 1.4

CyMy JHOBHH YCiX CTOPIH YOTHPUKYTHHEA HA3WBAIOTh HIOr0 IEPUMETDOM.

Teopema 1. Cyma KYTIiB KOXHOINo YoTUpMKYTHUKa gopieHwoe 360°.

Hoeedenna. Hexall 1aHO YOTHPHKYTHHEK B
ABCD (man. 1.5). OgHa 3 Horo glaroHaJjieu
po3dueae Horo Ha Aea TPpHKYTHHKH. Cyma

KYTIB YOTHPHUKVTHHEA JIOPIBHIOE CyMl BCIX C E
KyTiB 000X TpukyTHHEIB. OTHe, vse.eelclpo
LA+/LB+ £LC+ £D=180° + 180°=360°  , D

Man. 1.5

OJIA JOTIMTIIMBMX

HOTUPUMKYTHUKK, NPO AKI AWNOCA 00CI, HA3WBAKTL LWe nnoc-
KMMKH HOTUPUKYTHUKAMK. KpiM HUX, ICHYIOTL TakoX HENNOCKI (Npo-
CTOPOEBI) YOTUPUKYTHWUKK, HE BCI TOYKM AKWX NEXAaTk B OOHIW Nno-
LWKHI. YaBwu, wo eiapiakn AB | BC nexats B 0OHIA nnowwHi, a CD
| DA — B iHWIW (man. 1.6). 3aMmkHeHy namany ABCDA Takox B
HA3WBAKTEL YOTUPUKYTHUKOM, ane Hennockum. Hennocki 4o-
TUPUKYTHUKI ICTOTHO BIAPIZHAKTLCA BiO nnockux. Hanpw-
Knan, cyma KyTiB HENNOCKOro YOTUPWMKYTHUMKA He NOPIBHIOE A
360°. 3 peskMMu BNacTUBOCTAMM HENNOCKWUX YOTUPWUKYTHUKIB C
TW 03HANOMULLCA B CTaplwMx Kknacax. flani , kKonu roBOpuTK-

MEMO MNMPo YOTUPUKYTHUKKU, MATUMEMO Ha YBA3i TINbKW NNOCKI D

YOTUPUWUKYTHUKN.
v Man. 1.6




Pozain 1 YoTupukyTHKM

v

HK T BXXE 3HAELL, KPIM KYTIB (BHYTPILLHIX) TDUMKYTHUKA,
PO3rnNAnamTh We Woro 30BHIWHI KyTK. lNoaibHo 0o ubLoro
pPO3rNAAanTL | 30BHILIHI KYTU ONYKNWX YOTUPWKYTHUKIB. Ix
MOXHA YTBOPUTH, NPOAOEBXKMWBLLN KOXHY CTOPOHY Takoro
YOTUPWKYTHWMKA B 0bunea Bokn. Ha manwHky 1.7 uwnd-
pamik No3Ha4eHo 8 NoNapHo PIBHUX 30BHILLHIX KYTIB 4OTK-
pUKYTHUKa ABCD. AxWo YOTUPUKYTHUK HE ONYKNWA, TO
NpWY BEPLUMHI HAWBINLLLONO MOro KyTa NOHATTA 30BHILL-
HLOMD KyTa BM3HAYWMTW BAXKO, TOMY Aani poarnanartu-
MEMO 30BHILLUHI KYTW TINBKKM ONYKNWX YOTUPUKYTHUKIB.

Teopema 2. Cyma 30BHILLHIX KYTIBE ONyKNnoro 4oTtupu-
KYTHMUKA, B3ATWUX NO OAHOMY NPWU KOXHIiA BepLluHi, no-
pieHwoe 360°.

loseneHHsa. JopaBliK 00 KOXHOMO 30BHILWHLOMO KyTa
YOTUPWKYTHUKA CYMIXKHWMKA 13 HAM BHYTPIWHIA KyT, AOicTa-
HEMO 4 Napy CYMIKHWUX KYTIB, 3arankHa cyma aKux NOopIBHIOE
4 - 180° = T20° (man. 1.8). Axkwo Big 720° siaHaTK 360° —
CYMY BHYTPILLHIX KYTIB HOTUPUKYTHKUKE, Byne 360°.

Cnpobyi y3aranbHUTK UKD TEopemy ONA OOBINLHUX Ony-
KJIMX 1n-KYTHUKIB.

Chopmynioil 03HAYEHHSA YOTHPHUKYTHHKA.

. AKiBepIIMHUYOTHPHUKYTHHUKA HA3UBAKTheyeiaaiMu? AKi — nporune:xauMu?
YoMy nmopiBHIOE cyMa KYTIiB YOTHPHKYTHHKA?

. AKH# YOTHPHKYTHHUK HASUBAIOTH ONVEIUM? AKHUHi — HeonyKaum?

. Crinsku miaroHaneil Mae YOTHPHUKYTHHEK?

aWh =

SHAWIW MIPH KYTIB YOTHPHKVTHHEKA, AKII0 BOHH IIPOIOP-
miiHl yucaam 2, 2, 3 1 o.
* 3a TAKOl YMOBHM MOXKHa BBajKaTH, 10 IIYKaHI MIipH

KYTIB JOplBHHOWOTE 2Xx, 2x, 3x 1 d5x, e x — JesKe —
yucao. CyMa BCIX HVTIBE YOTHPHKYVTHHUHKA [ODIBHIOE
360°, Tomy

2x + 2x + 3x + ox =360°, 12x = 360°, x = 30°.

2-30°=60° 3 - 30°=90° o - 30° = 150°.

Bidnosidwe. 60° 60° 90° 1 150°,
Yu icHye YOTHPDUMKYTHHK, TPH CTOPOHH AKOr0 JAOPIBHIOKTE 2 CM, 3 CM,
2 CM, a nepumeTp 2 am?



§ 1. 3aranbHi BNacTMBOCTI YOTHMPUKY THUKIB

« 2 om = 20 cm. ARmo TaKkHH 4JOTHPHKVTHHEK ICHYE, TO MOro 4eTBepTa
cropoHa zapnoBxEH 20 — (2 + 3 + 5) = 10 cm. Buxomurhs, geTBeprTa
CTOpPOHA YOTHPHKYTHHKA [IOpPIBHIOE cyMl TphoX 1HmHUX. llsoro =He
MOe OyTH.

Bidnoside. He icHyeE.

Tpn kyTH woTUPHKYTHUEKA AoplBHIOOTE 20° 60° 1 100°
SHAaWAH MIpY Y4eTBEPTOI'0 KVTA.

Yu icHYE YOTHPHKVTHHEK, AKHUA Mae TpH KyTH mo 120°7
Yu icHYE YJOTHPHKVTHHE, AKHH Mae TPH TyHi KyTH?

1 MOMKYTE V€1 KYTH YOTHPHKYTHHEA OYTH rocrpuMu?

AKXl 3 HaBeleHUX HUKYe NPEeIMEeTIE MawThb (OpMYy UYOTHPHKYTHHUKA
(man. 1.9)7

F Y T Y Y R YT Y WY

4
4
4
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4
4
4
4
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T T

0000000
bipgael B
oo M

Man. 1.9

SHAWIW CTOPOHM YOTHPHKYTHHKA, AKIIO KO HA 3 HUX MEHIIIA Bl MOTo
nepumMeTrpa Ha 6 cwMm.
Ilepumerp yoTupuKyTHHUKA AopieHKEe 20 M. K BIH 3MIHUTBCH, AKIIO
KOXHY CTOPOHY 301lnsmuTH HA 1 M7
IlepumeTp woTupuKyTHHEA HoplBHIOE 10 nm. AK BIH 3MIEUTHCHA, AKIILO
KOMHY CTOPOHY 30inbmuTH BTpUYi?

» fAxy HaMbinbmy KINLKICTL rOCTPHX KYTIB MOKe MAaTH ONYKJIHIL
YOTHPHKYTHHEK?

» IlomipkyiiTe, 4YM B KOMKHOMY UYOTHPHKYTHHKY JiaroHaJi
NepeTHHAKTLCH.



Pozain 1 YoTupukyTHKM

Hakpecnu gorupurytHurk ABCK. Hazsu #loro nmporn-
Je}XHl CTOPOHHM, NPOTHJIEXH] BepIIHHH, NOPOTHJEeMHI
KYTH.

Hakpecnn gorupuryTHur MNPK. BuMipal J0BHHHH
HOT0 CTOPIH 1 3HAWIH [IEPUMETP.

Yu icHye YOTHPHKYTHHEK, YV AKOro OoAWH 13 KyTiB mopiBHoe 60° a
KOM¥HHUHN HacTynHHUN Ha 20° OLABIMIMH Blj HDONEepeIHLOTo?!

Tpr KyTH 4OTHPHKYTHHKA AOPIBHHWTE 371, 28" 1 70° OnyKINM 4H
HEONYKJINM OyJe el JOTUPHUKYTHHUK!

SHaMIHW KYTH YOTUPHKYTHHKA, AKII0 BOHU IMPOMOPIIHHI YHUC/IaM:

a)l, 2,3,4;0)1, 2, 2, 13. OnyKJIUM 4H HEONVEKJIUM OV/le YOTHPHKYTHHK !
KyTH 4Y0oTHpUKYTHHKA, B3ATI I[IOCJLI0BHO, [IPONOPILIMHI YHCJaaM
a9, 4, 91 6. IHAUIN KYTH YJOTUPDUKYTHHKA, YH Mae el YOTHPHKYTHUK
napaJejibHl CTOPOHH?

SHaMJAHU CTOPOHH OJHOI'O 13 YOTHPH-
KYTHHKIB Ha NMOBEepXHI Ba3H, AKIIO
HOr0 HOepHMeTp [A0OpPIBHHE 38 CM,
a CTOPOHH NOPONOPLIHHI YHCJIAM
2,3,519 (man. 1.10).

SHAWAM JIOBKUHH CTOPIH YOTH-
PUKVTHUKA, HAKIO HWoro nepH-
MeTp aopiBHwe 21 cM, a oaHa 31
CTOPIH VABIYl KOPOTIIA BlJ KOMHOIL
3 IHINHX.

Onsa 31 CTOpPIH YOTHPHKYTHHKA BARI4Yl Olnblna 3a KOMHY 3 1HIIHX
CTOplH. SHAHAW CTOPOHH YOTHPHKYTHHKA, AKMO0 HOro IepHMETpP J0-
pieHIOE 20 cwMm.

Find the lengths of the sides of a guadrilateral if its perimeter is
15 cm and one of the sides is twice as long as each of the others.

Yu icHYE YOTHPHUKYTHHE 31 CTOPOHAMH 3 CM, d ¢M, 8 cM 1 16 em?

I'pa. KoxeH 13 4OTHPHLOX VUACHUKIB / YVUACHUIIL HASWUBAE JIOBMHUHY CTO-
pPOHH YOTHPHKYTHHMKA, a Mepiiui / meplia 3a3Hadae, 4d¥ ICHYE TAKUH
YOTHPHUKYTHHK. [loTiM rpa nmouymHaeThCA 3HOBY 3 JAPYroro y4acHHKA.
Hoeenu, 110 MOB#HWHA OVAL-AKOl CTOPOHHM YOTHPHKYTHHKA MEHINA Blj
CYMH JOBXXHH TPBOX 1HIIWX HOro CTOPIH.

SHaMau paiarosans B 4oTHUpDHKYTHHKA s
ABCD, arkmpo ZA =90° £ZADB = 30° 1
AB=4 em (man. 1.11).

Man. 1.10

B
+
A

30° | D

Man. 1.11



§ 1. 3arancHi BAaCTWBOCTI YOTUPUKY THUKIB

Yu iCHVIOTH YOTHPHKYTHHEKH 3 TAKMMH JaHUMH, AK HA MaJoHKY 1.127
Srmo HI, TO AK 3MIHHUTH CTOPOHH 1 KVTH, 1100 YOTHPUKYTHHK ICHYBaB?

4 O
6
10
X
2
Man. 1.12
JHaWAH MOBXUHY niaaHKu AC DoBITpAHOTO B

amia ABCD, aruio Horo nepuMeTp AOPIBHIOE A

26 mM, a nepumerpd TpPHKYTHHEKIB ABC 1

ADC nopleHOOTH BiamoeiaHo 17 nm 1 25 oM

(man. 1.13). C
JHaWAM JOBMHHY [OIATOHAJ1I YOTHPHKYT- D

HHKa, AKIO HOr0o MNepUMeTp NOPIBHKE ¢, A

[IEPHMETDPH TPHUKYVTHHKIB, Ha AKl IA Alaro-

HaJlb JLAWTH AAHWHA YOTHPHKYTHHK, HOPIB-

HIOOTH a 1 b.

SHAMAM KVTH 4oTUpPHKYTHHEKa ABCD, armo

AB=BC=CD = DA=CA=a. Man. 1.13

¥el cTOpoHHM YOTHPHKYTHHEKA plBHL. [loBeamn, 1o HoOro npoTHIIEHI
KYTH plBHI.

Tprn KyTH yoTHpHKYTHHKA npaMml. [loeean, 1110 1 4eTBEepTHH HOro KyT
IpPAMHH.

SOBHIIIHI KYTH ONYKJOro YOTHPHKYTHHKA IIPONOPLINHHI
gyucaaMm 7, 8, 9 1 12, SHallgu MipH HOro BHYTPIIIHIX
KVTIB.

OauH 13 30BHIIIHIX KYTIB ONVKJIOrO YOTHPHKYTHUKA Ha
20° menmnii Big apyroro, Ha 30° MeHIIHH BiJl TPeTHLOIO
1 Ha 50° DlasIHUHU 3a YeTBEePTHUH. JHAWAKW MIpH HOro 30BHIMIHIX 1 BHY-
TPIIIHIX KVTIB.

Y TpurkyTHUKY MNK /M = 44°, a /N = 56°. bicekTrpucun NE 1 MP
ILOr0 TPUKYTHUKA NEepeTHHAKWTHLCA B Tounl 0. YcTaHOBITH BI1ANOBIJ-




Pozain 1 YoTupukyTHKM

HicTh M1 KyTaMmu (1-4) yreopeHoro sorTHpukyTHHEa EOPK 1 KyTamy,

BH3HaYeHHMH ymoBaMu (A—]).

i g
1 / EOP A bBinbmuil KyT plBHODEApPEHOr0 TPHKYTHHEA, V AKOI0

2 /OPK MEeHIIIl KYTH JOPIBHIOWTE o o0°

3 , prgg | P BRyT, cyMixkHUN 3 KyTOM 90°

4 / Kgo | B MeHIHWH KyT YOTUPHKYTHHKA, Y AKOr0 TDPH KYTH
pieHI M1x cobow, a deTBepTHH Ha 16° MeHIIMU BijX
KOMHOr0 3 HUX

I' S3oBHIMIHIN KYT PIBHOCTOPOHHBOI'O TPHUKYVTHHEKA

I HallMeHIIHWH KYT YOTHUPHUKYTHHKA, KYTH AKOTrO IIpO-

nopuitHl uncaam 4, 5, 01 6
\, -

Y worupukyTHHUKY ABCD ctopona BC Ha 1 cMm, a cropoHa AD Ha 6 cm
Olnbma za AB. dHaUIH NepUMeTpP YOTHPHKYTHHKA, AKIO J0BMHHA
cropoHH CD e cepengHiM apudmerHaHuM cToplH AB ta AD 1 CD = 5 em.
OnHa 31 cTOPIH YOTHPHKYTHHKA NOPIBHIDE CEPEIHBEOMY apH(pMeTHIHOMY
TPBOX IHIIWX CTOPIH, AKl NPONOPIIHH]I yHuciaaMm 2, 3 1 6. 3HaUgU cTO-
POHH YOTHPHKYTHHEKA, AKIN0 Horo nepumMmeTp nopieHioe 44 cm. lHorenn,
0 TAKUN YOTHPUKYTHHUK 1CHVE.

Y worunpuryraury ABCD BC | AD, ~ A=50° £ ADB="170° /BDC =60°.
Hoeemits, mo BC=AD 1 AB=CD.

Y worupurytHuKy ABCD AB=CD 1 A BAD = ZACDA. [loeean, 1o aia-
roHaJl YOTHPHKYTHHKA PIlBHI.

Y worupukyTHUKY ABCD AB=CD 1 /A BAC=/DCA. [lopean, 110 npoTH-
Jle HI CTOPOHHM YOTHPHKYTHHEA IapaJjejbHi. B C
Hoeenu, mo cyMma AlaroHaJjied ONYKJIOr0 40- W
THPHKYTHHUEKA MeHIIA BiJl HepUMeTpa ILOro 0
YJOTHPHKYTHHEKA. A

Hoeenu, mo Koam OlceKTpucH KyTie A 1 B
JoTHpUKYTHUKA ABCD NepeTHHAKTHCA
B Touni O (man. 1.14), To xyr AOB nopiBHIOE

nieeyMml KyTie C 1 D.
Man. 1.14

IHogimpanuit 3amiit ceolmu pykamu. Bupl:x 13 KoJIs0pOBOTO

abo Oimoro manepy Keajapar posmipom o0 x 50, Criaaagwm .
floro Tak, AK nokaszaHo Ha MadioHKY 1.15. IIpukieil mo  a -

3Mmia XBicT 1 By3Jeukd. [Ipukpacs Horo cUMeTpUYHHM Te0-
METPHUYHHUM BizepyHKoM. 3anyckail itforo npotu BiTpy. IlizHaiica, Ak
MOX{Ha BUTOTOBHTH 1HOII MOJeJ1 NOBITPAHOI'O 3MidA.

D
«174!-
H .
i

————



§ 2. MapanenorpamMu

Man. 1.15

BIIPABM OJ19 NIOBTOPEHHA

. Bigpisku AB i CD neperunatothea B Touni O Tak, 1mio
AO = BO, CO = DO. Josenu, mo AC = BD i AC | BD.

.~ 3Haliiu KyTH TPUKYTHHKA, AKIO OAWUH i3 HUX Ha 20°
OinbpIIMi 3a Apyrui i BABiYi MeHIIHI BiJl TpeThOrO.

. 3maiiau Mipu BHYTPIIIHIX 0JHOCTOPOHHIX KyTiB npw na-
pajleIbHUX NIPAMHMX Ta CIYHIM, AKIIO0 BOHM NpPONOpLiiHI ynciaam 2 1 3.

IIAPAJIEJIOTPAMMU

KJIIOYOBI CJIOBA

properties of a parallelogram — BnacTvBOCTI Nnapanenorpama
diagonal — piaroHans

Poarnanss manwHok 2.1. BlH cKknagaeTsca 13 Dararbox 4oOTHPHKYTHHKIE,
V KOMHOIO 13 AKHUX NPOTHJIEH] CTOPOHH IapaJesibHi.

HYoTHPpHKYTHHEK, ¥ AKOI0 KOHA CTOPOHA napaJiejlbHa IIPOTHJIEHIN CTO-
POH1, HA3MBAIOTEL NMapajejnorpamom (Man. 2.2).

e [/

Man. 2.1 Man. 2.2




Po3gin 1 “YoTupukyTHMKK

Teopema 3 (BnacTUBOCTI Nnapanenorpama).

Y napanenorpami:

1) piaroHans AINUTE HOro Ha ABa piBHI TPUKYTHUKW;

2) NnpoTUNexHi CTOPOHM pPiBHI:

3) NpoTUNEXHI KYTW pPiBHI;

4) cyma KyTiB, npUnernux go ogHiel ctopoHu, gopieHwoe 180°;
2) plaroHani, nepeTuHaw4YMch, AINATLCA HABNIN.

Hosedeuna. 1) Hexaun ABCD — noBlIbHHUH
napanenorpam (man. 2.3). Horo pgiarosans
AC — cluHa napanenbHHX npamux AB 1 CD Ta
napajreabHux npaMux AD 1 CB. Tomy £1=/21
£33 =74 AK BHYTPIIIHI PI3HOCTOPOHH] KYTH IpPH
napajieJitHUX MNPAMHUX. 3a CTOPOHOK 1 mpuie-
raumMia gyramu NABC = ACDA.

2) 3 pipHocTl TPUKYTHHEKIBR ABC 1 CDA Bunnueae: AB=CD, AD =CB.

3) 3 pieHOCTI TPUKYTHUKIE ABC 1 CDA sunnusae: /A B=/D. A 0CKLIBKH
1+ 4=/2+ /8, T0 LA=/C,

4) Ocrlnekn S A 1 /B — BHYTpPIINIHI OJHOCTOPOHHI KYTH NOpH mapa-
nenbHUX npamux BC 1 AD Tta ciuniit AB, o £ A + B = 180°.

2) Hexait AC 1 BDD — piaronani napanenorpama ABCD, a O — TouKa
1X nepetuny (gue. man. 2.4). BAC = DCA — #AK BHYTPIIIH]I PI3HOCTO-
pOHHI, yYTBOpeHl ciuHow AC 3 napanensHuMHd npaMumMu AB 1 CD. Tak camo

ZABD = ACDB. 3a cTOpOHOK 1 NPHIErMUMH KyTaMHd TPHKYTHHEH OAB
i OCD pieni. OTke, OA=0C 1 OB = OD.

Man. 2.3

Teopema 4 (03HaAKV Napanenorpama).

HKLLO B YOTUPUKYTHUKY:

1) KOXXHa cTOpOHAa AOPIBHIOE NPOTUNEXHIA CTOPOHI, abo

2) aBi npoTUnexHi CTOPOHMK piBHI i napanensHi, abo

3) piaroHani YOTUPMKYTHUKA NEpPeTUHaTLCH | TOMKO NepeTuHy AiNATbhCH
HaEMnin, To TaKMA YOTUPUKYTHUK — Napanenorpam.

Hosedeunsa. 1) Hexau y worupuryTHHRKY ABCD AB =CD 1 BC = AD
(man. 2.3). Hiaronans AC po3dbueae Horo Ha aBa piBHI TpUKVTHHUKH ABC 1
CDA (3a Tproma cropoHamu). Tomy £1=/21 /3= /4. 3 pieHOCT1 KVyTiE 1 1
2 sunusae, mo AB | CD, a 3 piBrocTti kyTiB 3 i 4, mo CB | AD. Orxe,
YOTHPHKYTHHEK ABCD — napanejorpam.

2) Hexait y uworupukyTHUKRY ABCD AB = CD
i AB | CD (amB. man. 2.3). Ockinsxku AB || CD,
TO Z1 = £A2 AK BHYTpiIIHI pPI3HOCTOPOHH]I KYTH. 0
Tomm ~AABC = ACDA (3a ppoma cToOpoHAMM 1
kyroM Mixx BuMH). Orxe, /3 = /4, Toni AD || CB.
3rigao 3 ymoBow AB || CD. ToMy YOTHPHKYTHHK A= D
ABCD — napanenorpam. Man. 2.4

B C




§ 2. [Napanenorpamm

3) Axmo piaroHanl yoTHpuryTHHEKA ABCID nepeTHHawTbBCA B TOYILl
O10A=0C, OB=0D (mMman. 2.4), to £HLOAB = A0CD 1 AOBC = AODA
(3a gBOMA CTOpPOHAMH 1 KyTOM MK HUMH). Tomy AB=CD 1 AD=CB. 3rigHo
3 I0BeleHOK 03HaKoW 1 woTHpuKyTHHK ABCD — napanenorpam.

Ot:xe, yoTUpUKYTHUK ABCD — napajaenorpam, AKINO BUKOHVETLCA OHA
3 TAKHX YMOB:

1) AB | CD i BC | AD (oauaueHnHus);

2) AB=CD 1 BC=AD (o3nakra 1);

3)AB=CD i AB | CD (ozuaka 2):

4) AO =0C 1 BO =0D (o3naka 3).

OcrINBKH KOMXHHKM KYT IapajejorpaMa Ho-
PIBHIOE MNPOTHIIEHHOMY KVTY, a4 cyMa BCIX HOro g
KyTiB gopiBHwe 360° TO MoOeH 3 KYTIB HE MOIKe
oyt Olabmum 3a 180° Otixe, mapanejorpaMm — ;’\
YOTHPHHKYTHUK ONYVKJIHAH. B/ C

[Mlod szamaTu mnapanenorpam, AOCUTh BKA3ATH
OOBHUHH OBOX HOT0 CVCIAHIX CTOPIH 1 KYT MIXK b h,
HUMH, ad0 JOBXHUHH JBOX CYCIAHIX CTOpPIH 1 OAHIEL
niaroHaJsi, abo NOBMHHHM JABOX JlaroHajed 1 Kyt A a D
M1} HEMH. 6

¥ napanenorpami, K 1 B TPHKYTHHKY, MOMHA e BB
NPOBECTH BHCOTH.

BucoTorw napanenorpaMa HazuBaKTh MEPHEeHIHKYIAD, ONVIINEeHWH 3 OYb-
AKOl TOYKH CTOPOHH IlapaJjiejlorpaMa Ha NpPAMY, 10 MICTHThE NPOTHJIEXKHY
CTOPOHY.

HaiiuacTime BHcOTH DapaJieiorpaMa OPOBOAATE 3 WOro BepIIHH
(man. 2.9, a, 6).

Dopmy napajejlorpaMiB MamThL YACTHHM IOPYYHIEB Ha cxoaax (man. 2.6),

neaxkux noMmikparie (man. 2.7). Ha cropiHnl somuTa B Kocy JIHIMKY € Darato
COTEHb PIZHHX MapajesorpaMis.

Man. 2.7

e,

Mepeiian Ha nnatdopmy GIOS Ta 3akpinu matepian ¥ € %%

naparpada (Tema. HoTUPUKYTHUKW. YPOK 2). g



Pozain 1 YoTupukyTHKM

OJid OOITATIIMBUX

HacTuHy nNNowuHY, obMexeHy ABoMa napanensHUMKU nps-
MWMK, HA3WUBAKDTL CcMyro. KOXHWMA napanenorpam € CninbHOW
YACTUHOK (NEpPETUHOM) ABOX CMYT (Man. 2.8).

KoxHWi napanenorpam mae Agi giarodani. To4ky NepeTuHy
aiaroHanen napanenorpama Ha3ueawTb Moro ueHTpom. LleHTtp
napanenorpama — cepeiuvHa KOXHO0I1 3 Moro giaroHanew.

KoxHa npamMa, aKa NnpoxoanTh Yepes UeHTp napanenorpama
| HE NPOXOOWUTL YEPEe3 Moro BeplUnHK, po3dbueae naHWiA napa-
nenorpam Ha ABa pPIiBHI YOTUPUMKYTHWKW. Hanpuknan, npama
KP, wo npoxoauTk 4epe3 uedHtp O napanenorpama ABCD
(man. 2.9), po3bueae Horo Ha 4oTUpuKyTHUKW AKPD | CPKB,
AKI MOXHa CYyMICTUTK. [lNfA ULOro 00CUTL NEPLLMA I3 HAX NO-
BEPHYTW HaBkono To4kun O Ha 180°.

Cnpobyi 3pobuT MOAENL 3 Nanepy, AKOK MOXHa Npo-
INOCTRYBATW OCTAHHE TBEPXKEHHSA.

1. Chopmynmoii o3HAUYEHHA NapalelorpaMa.

2. Aki BnacTHBOCTI MaOTE: &) CTOPOHH NapalelorpaMa;
0) kyTH napajgenorpama?

3. Chopmynwii 1 foBeqn 03HAKHM mapaJjieqorpaMa.

4. Arx zagaTu napanenorpam?

SHAWJIH KYTH napajejiorpama, sKIIIO OJHH 13 HUX yaABIYl

OLIBIMHUHA B1A APYTOro.

« dIkmo mipa MeHmoOro 3 KyTiB JOPIBHIOE X, TO Mipa
6inpmoro — 2x. Ix cyma x + 2x = 180°, 3Bigku x = 60°,
a Zx=120°,

Bidnosios. 60°, 120°, 60°, 120°.

Toukn M 1 K — cepemurn cropiH AB 1 CD napanenorpama ABCD

(man. 2.10). Hosean, mo gyoTHpUKYTHUK AMCK — napanenorpam.

« Axmo ABCD — napajnegorpam,
to AB = CD i AB | CD Toxni
AM = CK (A DOJOBHHHM pIBHHX
Binpiskis AB i CD) i AM | CK.
Ore, y dYoTHPpUKYTHURY AMCK
OBl TIPOTHJIEKHI CTOPOHH PiBHI Man. 2.10

C




§ 2. [Napanenorpamm

1 mapaJjieibHl. 3HAYWTHL, YOTHPHKYTHUK AMCK — napajenorpam
(3a 03HAKOMD).
saysaxeHHA. MoxxHa Oyiio JoeecTH plBHICTE TPHKYTHHKIB MBC 1 KDA
(3a mepmorw o3Hakow). Toagl MC =AK. 3HAYUTE, IPOTHJIEHI CTOPOHH
yoTUpuKyTHUKA AMCK pisHl. OT:e, AMCK — napanejorpam.
Axmo zamagya Mae HeJOCTATHIO KLIBKICTE HaHHX, TO 11 HA3HMBAKWOTEL Blj-
KpUTOK. TH Maem AONOBHUTH 11 YMOBY Ha CBIM po3cyl 1 pPO3B'A3aTH
OoTpUMAaHY 3ajauy. bayxaHo po3rmAHYTH AKOMora OLIbBIMY KIJBKICTB
MOMJUBHUX BAplaHTIB 3a/a4dl Ta 11 po3B A3aHHA.
Bidkpuma zadava. SHAUWU CTOPOHH apaJjiejiorpaMa, AKIO HOro IepH-
MeTp pgopieHoe 30 cMm 1...
« ¥YMOBY 3aja4dl MOXHA JOIOBHUTH TaK:
a) CTOPOHH NPONOPI1HHI yncaam 2 1 3;
0) pieHHIA CYMIKHHX CTOPIH JAOPIBHKE | CM;
B) DiceKTpHCA IOCTPOro KyTa AUIHTE ONPOTHUIEXKHY CTOPOHY NapaJieo-
rpamMa HaBIILI;
I') BHCOTA, NPOBeIeHA 10 OLIbINOI CTOPOHH, MOPIBHIOE 3 CM 1 YTBOPHE
3 MEHII0K cTopoHO KyT 60°;
I') AlaroHaJik YTBOPHE 31 CTOPOHAMHM DPIBHI KVTH;
1) OHA 31 CTOPIH MEeHIIIA B1Jl HOro nmepumMeTpa Ha 25 cM, a Apyra — Ha
20 cwm.
Poap’axemo 3aady 3 OCTAHHIM JOIOBHEHHAM.
Hexay noBxHHHU CcyClAHIX CTOpPIH mapajejorpama x ¢M 1 y cMm. Toml
HOT0 IMepUMETP O0PIBHIOE
(2x + 2y) cm. Maemo cucTeMy plBHAHB:

2x + 2y — x = 25, x + 2y = 25 |2, 2x + 4y = 50,
2x + 2y - y = 20. 2x + y = 20|-1 -2x -y = -20
ay = 30, y = 10.

Tom, x + 2 - 10=25, x= 5.
OT:xe, cToporu napajenorpama: 10 cm 1 5 cwMm.

D Axi 3 diryp, sobpaxkennx Ha ManwHEKY 2.11, — napa-
JejorpamMu;

2 3 / 1 2

Man. 2.11

CtopoHM mnapajejnorpaMa 3aBIOBHKH 3 CcM 1 o9 CcM. S3HaMau HOro
nepuMeTp.



Pozain 1 YoTupukyTHKM

Ilepumerp napanenorpama 60 cm, a oga 31 cropiE 10 cM. dHauawH
Apyry CTOPOHY lapaJjejiorpama.
A 50 cm b 40 cm B 20 cm I' 10 cm
SHAUaIW mepUMeTp napaJejorpama, AKINO CepelHe apH()MeTHYHEe BCIX
MOro CTOPIH JOPIBHIOE 3 M.
Oame 13 KyTIE napajejnorpama aopieHrwe 70°% SHaMan 1HIIL KYTH
napaJjejiorpamMa.

» 3HaliniTh MEHIIHWH KYT napajienorpaMa, AKINO cyMa JBOX i3 HHUX
nopisae 120°,
A 120° b 60° B 45° ' 30°
I'pa. Opmr 3 y4YacHHKIB /ooHA
13 y4acHHUIL HA3WBaEe CYMY JIBOX
NPOTHJIEKHUX KYTIB IapaJiejo-
rpaMa, a JApyrud ,/ apyra 3Haxo-
OIUTh Y€1 HOTO KYTH.
SJHAWAWM KYTH  OapaJjejorpama,
AKI0 CYMA TPLOX 13 HUX JOPIBHIOE
300°,
Poarnans manwegH 2.12, a, 6. 1lo-
ACHH [l MeXaHI3MIB, 3aCHOBAHHX

Ha BJIACTHBOCTAX NIapaJjejorpama. Man. 2.12
Hagenm cBol DOpHEJIAIH TaKHUX
MEeXAaHI3MIB.

SHalaM KYyTH IapaJjejiorpaMa, AKI0 OQWH 13 HHUX JO-
pieH0€e: a) 207 0) 90°.

SHaWIM KYTH HapaJjejorpama, 110 YTBOPHETECHA HA IIe-
puiIax TIpKH, HAKIIO OAWH 13 HHUX gopieHoe 120°
(man. 2.13).

KyTH 4YoTHpHMKYTHHEA NPONOPIIHHI YHCJIaM
2, 3, 21 5. YUY moxe OYVTH HaHUH YOTHDH-
KYTHHUEK mapajexorpamom?

SHaMIM MeHINHHW KYT mapajejnorpamMa, AKIIO
cyMa ZIBOX 13 HUX JopiBHIOE 124°,

Cyma aBoxX KYTIB mnapajejorpama JI0pPiBHIOE
106°. 3HAUIM KYTH napaJjiejorpaMa.
Ob0uucin KyTH napaJjejorpama, AKIIO:

a) oguH 13 KyTie Ha 20° MeHIIHH B1J ApPYTroro;
0) ouH 13 KYTIB V O paziB OIABIITHH 38 IPYTHH;
B) IBa 3 HUX ONpPONOPLINHI unciaaMm 4 1 o;

r) pidHHIIA ABOX 13 HUX JopiBHIOE 40°,

Man. 2.13
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g Y

Obuncnan KyTH napaJjejorpama, AKIIO:

a) OnuH 13 KyTiB Ha 42° DLAbINKHN 3a APYTIHH;

0) OMH 13 KVTIB V 3 pasdd MEeHIIHWH BlJ APYroro;
B) IBA 3 HUX NPONOPIIMHI yueaaMm 2 1 3.

[[1} Cropoma CD mnapanenorpama B C
ABCD yreoprwe 3 npamow AD KyT,

rpajiycHa Mipa HKOro JI0OpiBHIE 9a° / /
(man., 2.14). SHauau rpajgycHy MIpy 99°
kyra MABE. M A D
Obumcan KyTH napanenorpama ABCD, Man. 2.14

akmo £LCAD = 32° £ ACD =37°

bicekTpucn kKyTiE A 1 B napanenorpama ABCD mnDepeTHHaKOTHCH
B Tounl O. 3Hauau Mipy kyra AOB, axmo 2C = 100°,

Iligx AKMM KyTOM HepeTHHAKTHLCHA DICEKTpPHCH [BOX KVYTIB napaJjeso-
rpamMa, OIpUJIersiuxX 10 OAHIEl CTOPOHU?

SHaAWAITE KYVTH NapajejorpamMa, AKIIO BCl MO0 CTOPOHHU PIBHI 1 KO HA
3 HUX JOPIBHIOE OMHIN AlaroHanli.

SHAWAW KYTH IapaJjiejiorpaMa, AKINO 0JlHA 3 HOT0 AlaroHaJied JJOpPIBHIOE
CTOPOH1 mapaJjejorpama 1 NepueHIHKYJIApPHA A0 Hel.

BicekTpuca KyTa napaJienorpama mepeTHHAE HOT'O CTOPOHY M1J KYTOM
29° 3dHalaM KYTH napaJjejorpama.

B pasHmHY yKpalHIl a8 CTBOPEHHHA Bi- _— 1
3EDYHKIB HAa TKAHWHI HaHOcCWIH (hapdy Ha y
JepeB’saHi ImTamMnum Ta pOOMIM BiATHCKH M U

-‘--""" -

Ha TEaHuHl (Man. 2.15). Ilepumerp napa- ,
JejiorpaMa Ha 3aJlaHOMY HITAMIIL TOPIBHIOE |
4,8 ¢M, a ojgHA 31 cToplH 1,3 cM. 3HAUAH 10-
BXHUHY IHIIOI CTOPOHHM IapajiejorpamMa Ha
IIITaMIIL. Man. 2.15
IizHalcA OlabIne OpO LK TEXHIKY, 110 Mae HA3BY BHOIMKA.

SHaan noB:xHUHY alaroHan AC napanenorpama ABCD, armo Horo
nepuMmeTp aopieHre 40 nM, a nepumMeTp TpUEyYTHHEA ABC cTaHOBHTH
27 M.

Find the length of the diagonal KP of parallelogram KBPD if its
perimeter is 30 cm and the perimeter of triangle KBP is 21 cm.
ObuucnalTe CTOPOHH OapajenorpaMa, AKI0 HOro mNepuMeTp HOPIBHIOE
42 cm 1i:

a) ojJTHA 31 CTOPIH HAa o CM OLILIIA 3a APYTY;

0) onHa 31 cToplH v 2 pas3u OliabIIa 3a Apyry;

B) PI3HHUIA CTOPIH JOPIBHIOE T CM;

I') CTOPOHH BIJHOCATHECA AK J : 4.

Ileppumerp nmapanejorpama HopiBHIOE 48 cM. 3JHAWOW MOBMHUHH HOro
CTOpPiH, AKII0O: 4) CyMa ABOX 13 HUX JopiBHIOE 32 cMm; 0) Bl 3 HUX Blj-
HOCATBCHA AK 3 . D; B) 0AHA 31 cTOoplH Ha 6 cM MeHIAa Big Apyrol.




Pozain 1 YoTupukyTHKM

Ha ctoponi BC piBHOCTOpPOHHLOTO TpPHKYTHHKA ABC B3ATO TOurRy M,
yepea AKY IPOBEAEHO NpAMIl, mapajeibHl 10 cToplH AB 1 AC. 3auamu
KYTH YTBOPEHOI'0 YOTHPHUKYTHHKA.

Ha ocroBl AC piBHOCTOpPOHHBEOrO TPHEYTHHKA ABC B3ATO TOurRy M,
yepe3 AKY NPOBeleHO NMpAMi, napaienabHl cropoHam AB 1 BC. dHauan
KYTH YTBOPEHOI'0 YOTHPHUKYTHUKA.

CropoHH rpaHi ryMKH, 110 € IIapajejorpamom, 1o-
pPIBHIOIOTE 8 cM 1 3 cm (MmaJu. 2.16). SHAUAU BUCOTY
rYMKH, SAKIIO0 TOCTPUH KYT napaJeiorpaMa no-
piBHIOE 20°,

¥ napanemorpami ABCD AB =10 cm, BC = 15 cm,
£ B=150° 3Haiigu BUCOTH, IIPOBEEH] 3 BEPIIHHHA B.
Ha ctopomax BC 1 AD na-
panenorpama ABCD n1nozsHa-
yeHo Touku M 1 K Tagi, mo
MK | AB (man. 2.17). Jo-
BeNH, 1110 YOTHPHUKYTHHEK
ABMK — napajenorpam.
bicekTpucu kyTiB A 1 C napa-
aejgorpama ABCD neperunaiTs ctropoEH BC 1 AD yv Toukax M 1 N Bija-
noeigso. Hoeegu, mo doTupuKyTHHE AMCN — napanenorpam.

Touxn M, N, P, K — cepeausau ctoplH napajaenorpama ABCD. [losenn,
mo MNPK — napanejorpam.

Y koual npoeegerHo glametrpu AB 1 CD. Jlopegn, 1m0 YOTHPUKYTHHE
ACEBED — napajienorpam.

Man. 2.17

f1 Ki 3 HaBeeHUX TBEPIKEHEL € MPABHUILHHUMHU?

I. liarosans mapaJjejiorpamMa AlJWTE HOTO HA ABAa PIBHI
TPHUKYVTHHKH.

II. Hiaromanl mnapajaenorpaMa € OiceKTpucaMH WHOTro
KVTIB.

III. Menma paiaroHans napajejorpamMa JILJIWTE HOro HA JBa TOCTPO-
KYTH]I TPUKYTHHEKH.

d BepminHH B napanenorpama ABCD ao croporu AD npoBefleHO BUCOTY
BH. 3ualigu KyTH napauejxorpama, akmo AH = BH 1: a) /A B — Tynuu;
0) £ B — rocrpui.

Ha croponl BC napanenorpama ABCD BaaTo Toury P rak, mo AB = BP.
SHauIu £ PAD, axmo £~ ABC = 100°,

BicekTpuca £ A pinmuTe cropoHy BC napanenorpama ABCID nasmi.
SHaMJu NepUMETp HapaJjejiorpamMa, AKIo cropoHa AB = 5 cu.




§ 2. [Napanenorpamm

bicekTpuca /£ A minuTes croporny BC napanenorpama ABCD Ha BIpI3KH
BM =6 cm, MC =8 cM. 3HAlU NepUMeTp IapajejiorpaMa.
BicekTpuca £ A ninutek cropory CD napanenorpama ABCD y Ttouni M
Tag, mo CM — MD =2 cm. 3HaUAu CTOPOHH IapaJjieiorpama, AKIINO
HOro NepuMeTp H0oplBHIOE 34 cM.

SHAWITE NepHMEeTp HOapajejorpama, AKINO OlceKTpHca HOro KyTa Ml-
JUTE OJHY 31 CTOPIH HA BIAPI3KH 3aBIOBXKH o cM 1 3 cM. CKLIBKH
PO3B'A3KIE Mae 3ajgada’

AFE 1 DK — bBicerkTpucu KyTiB A 1 D napanenorpama ABCD, Akl nepe-
THHAWTE cTopoHY BC v Toukax E 1 K tak, mo BK = KE = EC. dHaliqu
CTOPOHH IlapaJjiejorpamMa, AKIIO Horo nepumeTp gopieHioe 40 cm.

AFE 1 DK — bBicekrpucu KyTiB A 1 D napanenorpama ABCD, skl nepe-
THHaWTL cropoHy BC y toukax E 1 K Tak, mjo BE = EK = KC. 3gaingu
CTOPOHH mapaJjejorpama, AKIo Horo nepumetrp popieawoe 40 cm.
ABCD — napanenorpam, Toukn M 1 N — cepemusaun cropin BC 1 AD.
Hoeenn, mo 4oTUpUKYTHUK AMCN — napaneiorpam.

Ha piaronani AC napanenorpama ABCD B N, ¢
nozHaduau Todkw M 1 N Tak, mo ”
AM = CN. [loeeau, 110 YOTHPHKYTHHK
MBNID — napanejnorpam.

ABCD — napanenorpam (maJu. 2.18). Ilo-
Begu, mo MNPK — mnapanenorpam, A~ 3 D
Axrmo AM=AK =CN =CP.

Cepenunu nipglaronaneu M, N, P, K na-
panenorpama ABCD nocnaiioBHO CIIOJY-

yuaH Bigpizkamu (madu. 2.19). Hoesean, mo B N ¢
4JoTUPpHKYTHUK MNPK — napajaenorpam. 0
Hoeenwu, 110 DiCEKTPHUCH KYTIB IapaJieso- m
rpaMa 3 HEPIBHHMH CTOPOHAMH, IEepeTH- a >
A D

HAYHUCh, YVTBOPHOTE Iapajiejiorpam.
Hoeenwu, 1110 DICEKTPUCH 30BHIMIHIX KVTIB
napaJejiorpaMa, nepeTHHaw4YUch, VTBO-
PIOKTHE Napajiejiorpam.

¥ mnapanenorpama ABCD AB = 12 ngwm,
£ A=30° 3HaualTL BlacTaHbL Bijg ToukH C: -
1) no npamoil AD; 2) no sigpizka AD. i |
Hiaroumans AC napanenorpama ABCD e 6i- = P

cekTpucow KyTa A. [loemu, mo alaroHasl
napajenorpamMa nepreHIuKyJIApHIL.

Ha nosepxHIi OyalB/l MeTaJIeBl KOHCTPYKILL]
VTBOPHOIOTE napajejorpamu (man. 2.20).

Man. 2.18

Man. 2.19

Man. 2.20
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Pozain 1 YoTupukyTHKM

Hiaronans BD napanemorpama ABCD e GicekTpucorw ryta B. loeean,
1[I0 CTOPOHH NapaJjiejlorpamMa plBHI.
HiaroHans nmapaJjejiorpamMa VTBOPHE 3 HOro CTOPOHAMH DPIBHI KVTH.
SHaAMAHW CTOPOHH Iapajejiorpama, HAKII0 HOro IIepUMETp IO0PIBHIOE
48 cM.
YeTaHOBH BIANOBIAHICTE MIMK HAWMEHIIHM KYTOM BKa3aHOr'0o TPUHKYVT-
HUEKA (1-4) Ta HAUMEeHIINM KVTOM Napajejorpama, AJA AKOT0 BUKO-
HYIOTBCA yMoBHU (A—]]).

P
TpHKYTHHEK, Y AKOr0 Ilapanenorpam, y AKOro b
1 BCi KyTH piBHI A Bci KyTH piBHI
2 garer popiBHiOe moJyo- | b cymMa ODpoTHNeXHHX KYTIB JOPIBHIOE

BUHI rinorenysn 90°
3 KaTeTH piBHI B ogur 13 KyTie Ha 60° menmuu Bijg
4 3Z0BHINIHI KYTH I0pliB- Ipyroro
HI0IOTE 150° 1 162° I' gaubinpmum 13 KyTIB y 9 pasis
OlLIbINKH 3a HAMMeHIIHH
I nepa KyTH nponopoiiHi gncaam 11 95
\ A

CriNbKH pISHHUX OapaJjejlorpaMiB MOXKHA CKJIACTH, NPHKJIaIardH
OIWH [0 OJHOTrO ABA PIBHI PI3HOCTOPOHHI TPUKYTHHUKHY!

I3 nBOX pIBHUX NPAMOKYTHHX TPHUKVTHHKIB 3 KyToM 30° craanu na-
pajiejiorpaM. SHauJu KyTH I[LOI'0 IapaJjejiorpama.

CTopoHHU TPHKYTHHEA JOPIBHIOWOTE @, b 1 ¢. 3HAWAN NepUMeTp Tapa-
Jejlorpama, CKJAJeHOr'o 3 ABOX TaKHX TPUKYTHHMKIB. Poarnaes TpH
BUIIAKH.

ABCD — mnapanenorpam. 30BHI HBOro mnoOyIoBaHO PI1BHOCTOPOHHI
TpukyTHUKH ABM 1 DCT. Hosenu, mmo MD =BT 1 MC=AT.

IlaHo TpH TOYKH, 110 HEe JIeKATh HAa OAHIH npamii. CKINBKH MOKHA
nmobyayBaTH mapaJjejiorpaMiB 3 BepIIMHAMH B IIUX TOYKaXx?

!x
IlIrypmarun kKopabiale Ha MoOp- L
CbKIH KapTli MOMKYTE IpPOBO- /7 - “
JUTH napajielbHl OpAM1 3a J0- g L —

MOMOT0K IapaJielIbHUX JI1HIHOK
(man. 2.21). 3pobun mMozens mapa-
JelbHHUX JIHIMOK 1 NOKaXH, AK V4
HUMH KOPHCTYBATHCH.

Man. 2.21



§ 2. [Napanenorpamu

Bidkpuma zadava, SHAUIW CTOPOHHM YOTHPHKYTHHKA,
AKIII0 BOHH IIpONOpHiMHI yueaam 3, 2, 6 1 10, a ...

B onyrnomy uwoTHpuryTHHRY ABCD <A = /ZC
£/ B=3/A, a/ZD=139° Yu Mae 4OTUDHKYTHHK IIapa-
JeJbHI CTOpOHH?

Yu Oyne YOTHPHMKYTHHME ONVEJIMM, AKIO OJAWH 13 HOro KYTIB J0-
pieHIOE 65° npyrui Ha 25° OLIBOIMHM, a TPeTiH ¥ 9 PpaslB MeHIIHH Bl
nepmoro?

|
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Ilapanenorpam, ycl KYTH AKOro npsami, Ha-

3UBAIOTE NPAMOKYTHHEOM (MaJi. 3.1).

Ilapanenorpam, y AKOro Bcl CTOPOHH piBHI,

HAa3UBAKTE pombom (Mai. 3.2).

Pom0, yel KyTH AKoOro mpsami, HA3HBAKTh
KepaaparoMm (Man. 3.3). MoxHa ckazaTi U Tak:
KBAJIpAT — e NPAMOKYTHHK, Y€l CTOPOHH

AKOI'0 plBHI.

MpamokyTHKMK, pomO i KBagpatr — oOkKpemi

BEMAOW Napanenorpama, TOMY BEOHWM MalThk YCi

BENacTUBOCTI Napanenorpama:

* piaroHans AinATe WOro Ha pAOea pieHI
TPUKYTHUKMH;

* NPpOTUNEXHI CTOPOHU PIBHI;

* MNPOTUNEXHI KYTHU PIBHI;

* CYMaKyTIE, NPUNEern1ux Ao oaHIEI CTOPOHMN,
nopieHoe 180°;

* niaroHani TOYKOK nMepeTUuHY AOINaTbhCH
HaBemin.

Ille ogHY BaXXJIMBY BJACTHBICTE OPAMO-
KYTHHUKA JOBEIEeMO AK TeopeMmy.

Teopema 5. AiaroHani NpAMOKYTHHKA pPIBHI.

Hoeedenna. HArxmo ABCD — npsamo-
KYTHUK (Man. 3.4), to HNABC = ADCEB (3a
neoMma ratreramu). Orxe, AC = DE.

Ilikary BnacTuslcTs Mae pom0. [Hosenemo
11 AK TeopeMmy.

Teopema 6. QiaroHani pomba B3aeMHO nep-
NeHAMKYNAapHIi i ginate Kyt pomba Haenin.

Hoeedennsa. Hexaut ABCD — pomb, O —
TOYKA IepeTHHY Horo mlaroHajen (maJr.
3.9). Hoeegemo, mo AC | BD 1 mo, Hanpu-
wnan, S~ ABD = /CBD.

B

B

n

Po3gin 1 “YoTupukyTHMKK

KJIIOGMOBI CJIOBA

rectangle — NpAMOKYTHWK
rhombus — pomB
square — ksaapar

C
D
Man. 3.1
&
B D
A
Man. 3.2
B C
AT D
Man. 3.3
C
D

Man. 3.4



§ 3_[NpamokyTHWK, pomB | kBanopar

Ockinseku (O — cepeguHa pgiaroHani AC
1 AB = BC, to menlara BO pieHOOEApEHOrO TPH-
KyTHHKA ABC € Horo BUCOTOK 1 DICEKTDHCOR.
Ore, BO 1| AC i ZABO = /CBO. Toni i

L ABD = /CBD.

OcklasKu KBaapaT € 1 pomboM, 1 OpAMOKYT-
HHUKOM, TO BIH MAa€e BCl BJacTHBOCTI pomba 1

MPAMOKYTHHKA.

Y keapgpari: BCI KYTH NpAamMi;
ECI CTOPOHM PIiBHI;

AiaroHani piBHI;

ITam’'ATaemo, 110 KBAJAPAT € BHAOM I1a-
pajxenorpaMa, TOMY MAa€ BCl BJIACTHBOCTL
napaJejorpama.

ChniepifiHOIIIEHHA MI¥ POSrIAHYTHMH
BHJIAMH IapajejorpaMiB MoXHa 300pa-
3UTH, AK [IOKAa3aHO HA MAJHKY 3.6.

oI JOTTUTITMBUX

Onyknuia yoTUpukyTHUK ABCD, vy akoro AB = BC | CD = DA,

Ha3WBaTe Aenstolgom (man. 3.7). diaroHans BD Ta-
KOro gensroifga po3buMBae MOro Ha AOBa PIBHI TPUKYT-
HWKW, a glaroHans AC — Ha nga piBHoBeapeH| TPUKYT-
HUKKW. CnpobyiA poeecTtW, WO AlaroHan Takoro
YOTUPWUKYTHMKA B33aEMHO NepnedHaukynapHi | oaHa
3 HUX NpoXoaWTh Yepes cepewudy apyroi. Yu npa-
BUNbLHE ODEpPHEHE TBEPOXEeHHA: AKLLO AiaroHan 4o0Tu-
PUKYTHWUKA B3AEMHO NepneHavKynapHi | 0AHa 3 HUX
NPoXoauWTL Yepes cepeguHy aOpyroi, To Takun
YOTUPWUKYTHWUK — OensToin?

Okpemui Bua nenstoifa — pomd. CnieeiAHOLWLEHHS
MiXK MOHATTAMW OenLTOlA, pomb, KBAAPAT MOXHA Npo-
INIOCTPYBATK Takow alarpamoto (man. 3.8). Jenstoia,
BIAMIHHWIA BiO pomBba, He € Napanenorpamom.

Man. 3.5

AiaroHani B3aeMHO NepneHanKynapHi;
AiaroHani oinaTe KYTHU Haenin.

mapajeJadorpaMH

1. Cihopmynwii o3HAYEHHA: 4) NPAMOKYTHHUKA; 0) pomba; B) KBagpara.
2. Axi snactusoceTi Mae: a) npaMoKyTHHUK; 0) pomb; B) kBanpar? Hosenu ix.



Hoeenu, mo napaJjenorpam, y sKoro JAiaroHajl neprieH-
OIUKYIAApH], — poMm0O (Man. 3.9).
* 3a BJIACTHBICTIO AiaroHajsied napajgenorpama AQO = CO,

Po3gin 1 “YoTUpuKYTHNKK

a 3a ymosowo 3agaui BO | AC. Orxe,
y TPREYTHUKY ABC BO — menlaHa 1
Bucora. Tonl TpURyTHHKE ABC —
pieHoOeapenus, AB = BC. OcKlIBKH B

NpOTHJIE}KHI CTOPOHM  mapaJiejio-
rpamMa piBHi, To AB=BC=CD=AD.

B

Otxe, ABCD — pomb. A D

¥ piBHODEIpEHUH NpAMOKYTHUH

AABC BnucaHO NPAMOKYTHHEK, AKHH Man. 3.9

Mae 3 TPHKYTHUKOM CHINBHWUHN npaAMu#d KyT C A

(man. 3.10). 3HalAW MOOBXKHHY KAaTeTa, AKIIO

NepUMeTp NPAMOKYTHHEA JOpiBHIOE 12 cwM.

* Ockinbekn S ABC — piBHODEApeHUH npA-
MOKYTHHH, TOo £ A = 45° Toml LALK =45°
Orxe, NAKL — pisrobenpennii, AK = KL. K[ L
Tomy
AC=AK+KC=KL+EC=%-12=E{:M. cH i B
Bidnosgidv. 6 cm. Man. 3.10

Cropona pomba mopieHwe a (man. 3.11). 3Haligm iioro
nepumerp. Chopmynwil Ta po3s’daxxu oDepHeHY 3ajady.
I'pa. Ogun 13 rpaBulB / ofHA 13 rpaBYHHbL 3ajlae NepH-
MeTp KBajapara. A Apyru / apyra Mae 3HAHUTH HOro
cropory. lloTriM rpaBml / rpaBdMHI MIHAKTBCH
POJIAMH.

SHal¥ nNepuMeTp KeBajpara, AKIO BiH Ha 30 am
NOBINWUH 3a OOHY CTOPOHY.

A 10 cm b 20 cm B 30 cm I' 40 cm
SHauau OLNBINMH KyT poMda, AKIO OAMH 13 HHUX
mae 40°.

A 40° B 140° B 50° I' 280°
SHAUAHW KYTH poMmDa, AKINO cyMa ABOX 13 HUX JI0-
pisaIoe 200" Man. 3.11

SHaau KyTH pomba, AKIIO HOro AlaroHasul pieHI.



§ 3. [paMokyTHUK, poMB | kBagpaT

Hoseau, 110 KOMHA CTOPOHA NPAMOKYTHHKA KOpPOTINA
B1Jl MOr0 JlaroHaJl.
Hosenu, mio AlaroHaj b AT NPAMOKYVTHHK HAa JBa
PiBHI TPHKYTHHKH.
SHAWAITE CTOPOHH NPAMOKYTHHMKA, AKIIO HOro mnepH-
~ - mMeTp mnopiBHioe 48 cMm i: a) oxua 3i cropin gopiesHwe 10 cm;
| 0) ogHa 31 cToplH Ha 6 cMm Oliabina 3a 1HMIY;

B) OflHA 31 CTOPIH V 3 pasu 0LabIIA 34 1HITY;

r') CTOPOHH NPONOPIIHHI YHUcIaM 3 1 .
JHAUIKW CTOPOHHU NOPAMOKYTHHKA, AKIO HOro MepUMeTp AOPIBHIOE
64 cm 1:a) ogHA 31 cTOpPIH AOpiBHIWE 12 cM;

0) ogHa 31 cTopiH Ha 10 cM meHma B1J 1HINOI,

B) CTOPDOHH NpONOPI[IMHI ynejaam 7 1 9.
Ha manosrky 3.12 z00pakeHO npaMoO-
KyTHHK ABCD, nepuMeTrp HAKOI0o I0PIBEHIOE
46 cm. Busznau po:uHY cTropoHH BC, AKIIO
AB + CD =18 cm.
JHAWAM [JOBXHHH [[laroHajled OpPAMOKYT- A D
HUKAa, AKII0 BOHHU MNEPETUHAKTHLCA I KYTOM
60°, a mMeHIIa CTOpPOHA NPAMOKYTHHKA [0-
pPIBHIOE T CM.
IiaroHayl NpAMOKYTHHKA AOPIBHOIOTE 12 cM 1 mepeTHHATLCA MiJ
kyroMm 60°. SEalHU NOBMHUHY MEHIIOL CTOPOHH NPAMOKYTHHKA.
KyT Mix giaroHajJamMH NpAMOKYTHHEA aopieHoe 40° 3HaAuIU KyTH,
AK] flaroHaJlb YTBOPIOE 31 CTOPOHAMH NPAMOKYTHHEKA.
HiaroHans NpAMOKYTHHKA VTBOPHE 3 0lAbINOW cTOpoHOK KyT 40°.
SHAWAHW KYT ML JlaroHaJAMH NPAMOKYTHHKA.
IliaroHans OpAMOKYTHHEKAa A0PIBHKE 15 €M 1 YTEBOPHIE 31 CTOPOHOW
KyT 30° SHaAUOWU JOBHUHY MEHINOl CTOPOHHM NPAMOKYVTHHKA.
IiaroHasnbs eKpaHa MOHITOpa [OPIBHIOE o 1M
1 YTBOPIOE 3 HOT'0 CTOPOHAMH KYTH, OJHUH 3 AKHX
yaBidl OlnbmMil 3a apyrui (mana. 3.13). dHalan
NOB¥HHY MEHIIOl CTOPOHH eKpaHa MOHITOpY.
MeH1a cToOpOoHA NPAMOKYTHHKA JOPIBHIOE 8 CM
1 yTBOpHE 3 alaroHajaw Kyt 60° 3dmangu jgo-
BIKHMHY [laroHaJjl NpAMOKYTHHEKA.
Menma cTopoHA NPAMOKYTHHEKA NOPiBHIWE 22 cM. SHAWIW JOBXHHUHY
AlaroHajili NpAMOKYTHHEKA, AKII0 BOHA YTBOPHE 31 CTOPOHAMH KYTH,
OJHH 13 AKKUX Ha 30° OlabIIMHN 3a APYrHi.
Hiaronani npaMokyTHUKa ABCD nepeTHHawThCA B Toulll (. dHaMIH
NOB¥HWHH JnlaroHajeu, AKIO nepumerp TpukyTHHUKa COD = 12 cm,
a /CAD = 30°.

B C

Man. 3.12

Man. 3.13
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Pozain 1 YoTupukyTHKM

biuHl rpaHl KOpoOKH [JIA CEPBETOK € NPAMOKYTHHKAMH (MaJj. 3.14).
Hiaromanl npamokyTHHKa ABCD neperHHawThCHA
C

. - Eﬂ;ﬂ'
bicekTpuca £ A nlmuTe cTopoHY BC NpAMOKYTHHKA 4
ABCD HaBmnij. dHaWaH OepHMeTp IIapajejlorpaMa,
piskn BM =12 em, MC =9 cM. 3HAHIN NepUMeTp NIPAMOKYTHHEKA.
Bicekrpuca £~ B pinuts cropory AD npamokyTHUKa ABCD y Tounmi M
V npamokyTtEHKY ABCD GicekTpuca
KyTa A nepernHae cropoHy BC B Toull

B Todll 0. 3HaAMAH NepuMeTp TpHKyTHHKa COD,

agmo AC =24 cm, S CAD = 30°.

AKIIO cTopoHa AB =T cwm. Man. 3.14
bicekTpuca /£ A pinutes cropony BC npamoryrHuka ABCD nHa Bij-
TaK, mo AM : MD =2 : 3. 3Hai4 CTOPOHH MapaJejiorpama, AKIILO
HOro MeEpUMeTp HOplBHIOE 56 cM. B M C
M, BM : MC =4 : 5 (man. 3.15). Obuucan

nepuMeTp npaMoKyTHHUKa ABCD, axrmo

BC =18 cwm.

Axmo piaromani nmapanenorpama piBgi, TO Man. 3.15

BIH — OpAMOKYTHHK. [loBemu.

Jlopeau: a) AKINO BCl KYTH YOTHPHUKYTHHUKA PIBHI, TO BIH — NOPAMO-

KYTHHK; ©0) HAKO0O OAHH KYT MNDapajejorpaMa NOpAMHH, TO IeH
napajejorpaM — NpPAMOKYTHHK.

Yepes Tourky M, 110 Je3XHUTh HA FN0OTEeHY31 IPAMOKYTHOI'O TPHKYTHHEA
ABC, npoBefieHO NpAMI1, napajejlbHl KaTeTaM. BOHH nepeTHHAKOTE Ka-
TetT BC 1 AC v Toukax F 1 E. llopenu, mo MFCE — nNpAMOKYTHHE.
Yepez Touky P, 1m0 JeXHUTE HA TIIOTEeHY3l NPAMOKYTHOIO TPHEYT-
HuKa ABC, npoeeieHo npsaMil, mapajeibHl KareraM. BoHH nepeTH-
HawTs KaTeTn BC 1 AC v toukax M 1 K. lloeean, mio MK = PC.
bicekTpuca kyTta A npamoryTHuKa ABCD nepetrunae cropony BC y
Tounl M rar, mo AM = MC. 3aaign Kyt TpukyTHHKa AMC.
CepenHHUHN NepneHAUKYAAp mlaroHanl BD npamoryTHurka ABCD
neperuHae cropony AD v Tounl K rtak, mo AK : KD =1 : 2. 3gaian:
L ABK, £/ KBD, /£ DBC.

SHaUIITE nepuMeTp npaAMoKyTHHKA ABCD, akumpo OlceKTpHUcH HOTrO0

- RyTiB A 1 B pinate cropory CD Ha TpH BIAPIZKH IO 3 CM.

SHalIu KYTH pomba, AKIIO:

a) oauH 13 HUX gopisHIoe 40°; 0) cyMma aBox 13 HUX jgopieHwe 130°;

B) ONIWUH 13 HUX Vv 3 pa3u O1lnbINUHE 3a APYrUM; T) oguH 13 HUX Ha 20°
MEHIIIHUH Bl1J APYToro.

SHaIH KyTH pomba, AKIIO:

a) cyma aBox 13 HHX AopiBHIOe 40°; 0) oquH 13 HUX V O pa3Hd MeHIIHH
Bl Apyroro; B) oAuH 13 HUX Ha o0° DlabIIUH 3a APYIUM.



§ 3_[NpamokyTHWK, pomB | kBanopar

OnuH 13 KYTIE NOBEPXHI CepeXKH V (popMl pomda Jo- | Y
pieHe 00° (man. 3.16). dHAUAH KYT MIMK MEHIIIOH ﬁ
HOTro A1aroHaJIIK 1 CTOPOHOMD. ¢ |150°

SHalIu KyTH pombDa, AKNIO OfHA 3 HOro alaroHaJjeu
NOPIBHKE CTOPOHI.

Kyru pomba nponopuiiiHi ymcenam 1 1 2. SHauau iq:.‘
MEHINY AlaroHans pomba, AKINO HOro nNepuMeTrp Jo-
pisHIOE 40 cMm. Man. 3.16

OnuH 13 KyTiB pomba Ha 60° MeHIIMIA Bij APYroro.

SHAUIW TepuMeTp pomda, AKINO MEHIla HOro MlaroHajJb AOPIBHIOE
6 cMm.

Bucora pomba, npoBeseHa 3 BepIIMHHM TYIOro KyTa, ALJIHTE CTOPOHY
HaBOLJI. dHAMIKW: a) KyTH pomOa; 0) nmepumerp pomba, AKINO MeHINA
HOT0o AlArOHAJb JOPIBHIOE o CM.

Kyt A pomba ABCD nopieHioe 140° SHauau KyTu TpukyTHUKaA AOB,
AKmo 0 — ToOYKaA MepeTHHY JlaroHajied pomoa.

SHauau Kyt pomba ABCD, armo ACBO : A BCO=2:3 ne QO — To4Ka
MepeTHHY AlaroHaje pomMba.

CropoHa pom0a mopieHwe a cMm, a KyT 150° 3HaAWIM BIICTAHE MIXK
NPOTUIEHHUMH CTOPOHAMH poMOa.

M, N, P, K — cepenunu ctopiH Kpajapata ABCD. Jlopegu, 111
MNPK — gBajpar. /N
Iosenu, o poMm0, v AKOro glarodaJjii piBai, — KBaJpar. /s
Hoeenu, 1m0 NOPAMOKYTHHK, V SHKOro alaroHaJgl
NeponeHIUKYIAAPHL, — KBajapar.

Ilopeau, M0 TOYKA NepeTHUHY AlaroHaleHd KBaJApaTa
piBHOBIAAAJIEHA Bl CTOPIH KBAajJpara.

YHpalHIl YacTo poDMIM CEATHKOBI NpHUKpacH 13 co- Man. 317
nomu. [lepumMerp Takol KBaApaTHOl NIPHKPACH
nopieaoe 16 cm (man. 3.17). AW BlACTAHB
BlJ] TOYKH IepeTHHY JlaroHajed 0 CTOPIH o , AMB | B 30°
IIPUKpAacH. B 45°
Ha pmlaromami AC xsagpara ABCD B3ATO S LVBE T 75°
Touky M Tar, mo BM : MO =2:1, ne O —
TOYKA NepeTHHY OlaroHajed KBajapaTta. Ycra- -
HOBHM BIAMOBIAHICTE Mi¥ KYTAMH, 3aJaHUMH
yMmoBaMu (1-3), Ta 1xX rpagycHuMH Mmipam#u (A—]l).
Ha manmoary 3.18 300pa:xeH0 4YaCTHHY 3aroHy
niaa KoHed. CKINIBKHM MeTpiB JepeB AHUX DPeHoK
3HAO0OUTHLCA [IJIA OrOopoKl HOBOI'O 3aroHy, AKIIO
BlH MaTume (pOpMY NPAMOKYTHHEA 31 CTOPOHAMM
30 m 140 m?

" x
1 ,0BM | ALY

Man. 3.18



Pozain 1 YoTupukyTHKM

BE 1 CK — 0icektpucu KyTiB B 1 C nNpAMOKYTHHKA
ABCD, sarl neperuHawTbk cTopoHY AD y Tourax E
1 K Tak, mo AE = EK = KD. 3Hailll CTOPOHHU NPAMO-
KYTHHEKAa, AKIIO0 HOro InepuMeTp AopieHwe 64 cM.

BL and CP are the bisectors of the angles B and C of
the rectangle ABCD, intersecting the side AD at points L and P so
that AL = LP = PD. Find the sides of a rectangle if its perimeter is
32 cm.

3 BepmimHH B npamokyTHuka ABCD onynoeHo OepleHIUKYIAD
BK na maroHans AC, K € AC. 3nainu AK 1 KC, axmo AC = 12 cm
1/ BAK = 60°,

3 BepmuuHEHU B npamokyTHUKA ABCD onyvinero nepneBEAuKyaap BK
Ha mlaroHans AC, K € AC. ¥ axomy BifHOmeHH] Touka K miauts AC,
AKmo AB=6cm1 ZAABK : A KBC=1:2?

¥ npavMokyTHHH A ABC BnucaHo npAMOKYTHUK CKLM Tak, mo £ZC

. o 1
YV HUX CIINBHUM, a Touka L — cepemuna AB. llopean, mo KM = — AB.

¥ pieHOOeApEeHHH NPAMOKYTHHH TPHKYTHHEK BIHWCAHO NPAMOKYTHHE,
AKWH Ma€e 3 TPUKYTHHKOM CHOLIBHMM NPAMHH KYT. SHAWIH KaTeTH
TPUKYTHHKA, AKII0 CTOPOHH NPAMOKYTHHKA JOPIBHIOWOTE 2 ¢cM 1 | CM.
Y piBHODEApEeHUN NPAMOKYTHHUH TPHEYTHHK
BIIMCAHO NPAMOKYTHHEK, Bl BEPHIHHH HAKOIO
JeXaThk HA rinoTeHys3l, a OBl 1HINI — Ha Ka-
TeraXx (Man. 3.19). dHalaN nepuMeTp OpPAMO-
KYTHHEKA, AKII0 HOro CTOPOHH NpPONOPLIMHI
yucaam 2 1 9, a IOB¥KHHA TINOTeHY3H J0PIBHIOE
18 cm.

Hano NpAMOKYTHHH pilBHODEApEHU N
TPUKYTHHEK. HAKmo 3 OyAbB-AKOI TOYKH
rinmoTeHy3Hu ONYCTHTH INEPIeHIUKYIAPH Ha Ka- Man. 3.19

TeTH, TO YTBOPUTLCHA NPAMOKYTHHEK, ITIBIIEpH-

MEeTD AKOro JopiBHKE KaTeTy. lloBenun.

Armo mlaroHanl nmapanesorpama JILIATE MOro KYTH HABILI, TO e
napajgejgorpaMm — pom0d. loeemm.

JloBean, 10 YOTUPHKYTHHK, Y AKOr0O BCl CTOPOHH
piBHI, — poMOD.

¥eTaHOBH BUJI YOTHPHKYTHHKA, BEPIIMHU AKOT0 —
CepeHHH CTOPIH NPAMOKYTHHKA.

Pamka nnsa nzepkasa mae popmy pomba (man. 3.20).
SHaU U NepUMETp I[LOro poMba, AKINO CyMa TpPhLOX
oro KyTie gopieHioe 210° a Bucora pombda 17 cm.

Man. 3.20



§ 3_[NpamokyTHWK, pomB | kBanopar

OauH 13 KyTiB poMmba v ABa pa3H OLIBIIAK 34 APVIHHA. 3 BEPOIUHH TY-
II0ro KyTa poMmda IpoOBeleHO BHCOTY, AKA BIAITHHAE BlJl CTOPOHH poMba
B1API30K AOBXHHOKW 6 cM. dJHaAUIH:

a) nepuMeTp pomOa; 0) HOB¥KHUHY MEHIIOl AlaroHaJul.

IWH 13 KyTiB pomDa Ha 120° MeHmn# BIJA 1HOIOrO, a IEPHMETP I0-
piBHIOE 48 cM. SHAHAM BHCOTY poMda, NpoOBeleHY 3 BEPIIMHH TYIIOTD
KyTA.

Onun 13 KyTiB poMba v o pasiB DINBINKWH 3a 1HIIWH, 4 TEpUMeTp J0-
pieHIOE 06 cM. SHaAU AW BHCOTY pomMda, NIPOBEAEHY 3 BEPIIUMHN TOCTPOT0
KyTAa.

Hosenu, 1m0 TOYKA HNEPETHHY JlaroHajieid pom0a plBHOBiJAAaNIeHA Bl
yclX HOro CTOPIH.

¥  piBHOcTOpOHHIH A ABC Bnucarno pomD
(Mman. 3.21), nepuMmeTp AKoro gopieHioe 16 cwm.

SHAUIHW NMepuMeTp TPHKVTHHEKA.

o BepminHU Tynmoro Kyra B pomba ABCD no M N
ctoplH CD 1 AD mnpoBeieHO NIeplneHIHUKVIADPH /

BEM 1 BN (M €« CD, N € AD). lloseau, uio:

a) BM = BN; 0) ANBM = 2~ BAD. A
Ha croporax KBajaparta, 30BH1 BlJl HLOTO, IOOY-
JOBAHO PIBHOCTOPOHHI TPHUKYTHHMKM, BEPIIMHHA Man. 3.21
AKHUX MOCAIA0BHO croaydeHo. [lopenu, 1mo yTBO-

pPEHHH YOTHPHKYTHHE — Kpajapar (MaJj. 3.22).

Touku M, N, P, K minaTte cropoHd KBajapara ABCID y BiagHONIIEHHI
1:2 (man. 3.23). lloeeau, mo MNPK — wBapapar.

¥ keaapar ABCD enucano npaMoKyTHHKE MNPK (man. 3.24). Ilo-
BeIH, 10 OB HHA JIATOHAJI1 KBAJApATA [OOPIBHIOE I1BIOEPHMETDY

NPpAMOKVTHHEA.
P
N
B C g P
K T f K
M
N
= A 7 D AY¥—< D

Man. 3.22 Man. 3.23 Man. 3.24
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Pozain 1 YoTupukyTHKM

YeTaHOBITE BIANOBIAHICTE MIMK MHOMHHAMH YOTHPHKYTHHKIE (1-4)
1 BJIACTUBOCTAMH, AKI MAKOTE Y€l YOTHUPHKYTHHKH IIUX MHOHH (A—]I).

s
1 MHOXMHa Becix | A CYMIXKHI CTOPOHH YOTHPHKYTHHEKA piBHiﬂ\\
napaJeyorpamMmis M1 c0DO0OX0, & NpPOTHJIEXKH]I CTOPOHH He

Z MHOXHHa BCIX 3aBX M PiBHI
npAMOKYTHHKIB | B ycl KyTH 1 BCl CTOPDOHH YOTHDHKYTHHKA
3 MHOKXKHMHa Beix piBHI M1 coboi0
pomMD1B B piaroHanl 4YOoTUPUMKYTHHUKA He 3aBXIU
4 MHO¥MHA BCIiX PiBHI, aJjie € DICeKTpHCAMH BC1X BHYTPIITHIX
KBaJPaT1B KYTIB
I' mporunne:xHl Tynol KYTH YOTHUPHKYTHHEA
PIBHI M1 c0oDOO, a M1ATOHAJII HE 3aBH/IHU €
neprneHIuKyJIAPHAMH
Il miaroHanl 4YOTHPHKYVTHHEKA PIBHI MIMXK
i coDo0, ajle He 3aB:HAHU NeplHeHIUKYJIAPHIL )

Ha croporax BC 1 CD pomba ABCD y 30BHIIIHK CTOPOHY NO0OYIOBAHO
keagpata BMNC 1 CKPD. [loeegn, mmo AM =AP, AM | AP.

Craadanua cepeemok. Poarnaee ManwHOK 3.29. BiasMn
ManepoBy CepBeTKY 1 CKJIAaAH 11 38 BKA3AHUM AJITOPUTMOM. . _
SallpONOHYH 1HINHUHK crnocld CKIafaHHA CEPBETOK. g 3

____________ o
SR T S

Man. 3.25

bicexkTpuca kyra A napanenorpama ABCD ainuTs cTO-
pory BC Ha Bigpisku 7 ¢cM 1 3 cM, DOYMHAKOYH Bl Bep-
IMUHY B. SHAIU nepuMeTp IapajejorpaMa.

3 Bepmivd B 1 D napanenorpama ABCD Ha piaroHans
AC onymeno nepneHaurkynaapu BM 1 DN (M < AC,
N € AC). loeenn, mo BMDN — napanenorpam.

IlBl cTOPOHHM TPUKYTHHEKA JOPIBHHKTE 3 cM 1 7 cM. AKUMHE HATYpPAJb-

@ HUMH YHCJAMH MOMe BHpa)KaTHCA JOBXHWHA TPEeThOl CTOPOHH!



3AJIAYI 3A TOTOBMMM MAJNIIOHKAMMU

R B

1 LA=/C=30° A [JABCD,
ZD=2/R, LA L B=112,

LB, £D LB, /0

T NPT CTE PR U 1 r T | rrE T e T

C

" [JABCD, AB | BD. [TABCD,
/ ACD = 30°.

Hosectn: AO = BD.

| [OABcD,
AB = AR, B C
/CBK = 55°

LA, LD

L |

n- ABCD — npAMOKYTHHEK, ABCD — npaAMOKYTHHE,
AC = 2AB. S MBC =60° AB=a, |

BM 1 AC. E
I

ZCOB

MC




Pozain 1 YoTupukyTHKM

SHaHOIH KYTH HDapajenorpaMa, AKI0 BOHHM nponopiiiitai unenam 2 i 3.
SHaAIH CTOPOHHM NPAMOKYTHHMKA, AKINO OMHA 3 HUX Ha 3 CM MeHIAa Bifg
aApyroi, a IepUMeTp NPAMOKYTHHKA AOpiBHIOE 34 cM.

Ha giaromani AC pomba ABCD sigknanu pisri sigpiskun AM 1 CN. Io-
Beau, 110 YoTupukKyTHUK DMBN — pomb.

¥ npamorkyraury ABCD bGicekTpuca Kyra A neperuHae cropony CD
v mouni M. 3Halinm nepumMeTp NpAMOKYTHHEKA, saKmo AB = 10 cwm

iCM:MD=1:4.

SHalau KyTH pom0a, AKIE oauH i3 HuX Ha 30° Ginbmuii 3a Apyrui.
JHAAH CTOPOHH HapajesorpamMa, AKIO OAHA 3 HUX Vv 2 pasu binbmia 3a
ApYTYy, a NepUMeTp napajeyorpama nopisHwe 36 cm.

M i N — cepenunu cropia BC i AD pomba ABCD. [losenn, 1110 4OTHPH-
KyTHUK AMCN — napanenorpam.

¥ npamorkyrauky ABCD bGicektpuca Kyra A neperuHae cropory BC

y Touri M. 3Halign CTOPOHH NPAMOKYTHHKA, AKIO HOTO NEpHMETD I0-
piatoe 56 em i BM : MC =2 : 3.

SHaAMOIW KYTH napajelorpamMa, aKio pisHUIA ABOX i3 HHX mopisHioe 40°,
SHANIY CTOPOHHU NPAMOKYTHHMEKA, AKIO OJHA 3 HUX ¥V 3 pasu MeHIIA Bif
Ipyroi, a NepuMeTp NPAMOKYTHHUKA AopiBHIOE 48 cM.

Ha croponax BC i AD npamorkytaura ABCD Bigknanu piBHi Biapisxwu
BK i DL. Moseau, o wotupukytiuk AKCL — napanenorpam.

¥ napanenorpami ABCD b6icexktpuca Kyrta A neperunae cropory CD

v touri M. 3Haiigum nepumerp napanenorpama, #armo AD = 6 cwm
iCM:MD=4:3.

3HaMAu KyTH poMba, AKINO OAMH i3 HUX v 3 pas3u OiaelmIMil 3a ApPyrHi.
SHaAMIH CTOPOHH NAapajlejlorpaMa, AKI0 OJHA 3 HUX Ha D cM Oinsmia za
ApYyTYy, a NepUMeTp napajejiorpama aopisHioe 46 cwm.

Bicertpucn ryriB A 1 C npamoryrauka ABCD nepeTuHaOTh CTOPOHU
BC i AD y toukax M i N signosigno. [osemnu, mno 49oTHPHKYTHHUEK
AMCN — napanenorpam.

¥ napanenorpami ABCD 6icexkrpuca kyra A neperuHae cropony BC

v Touri M. 3Halign cTOPOHH Hapajielorpama, AKIO Horo nmepuMerp Io-
pieatoe 40 em i BM : MC=1: 3.



TecTosi 3aB03HHS

ABCD — npaMoKYTHHK. JfkKe 3 TBep- A AB | BC B AC | BD

JUKeHb XHOHe? BAC=BD T BC| AD
ABCD — pom0. Hxuil 3HaK CJIlj nocTa- A — B |
BUTHU 3aMICThL *: B | ' fe MOKEA

AC * BD? BHU3HAYUTH
CymMa KyTiB YOTHPHKYTHHKA fgopisHme: A 120° B 180°

B 90° I 360°

BicekTpuca rocrporo KyTta mnapaJjgeno- A 12 cm B 36 cm
rpaMa ALTIHUTEL oro 6inbmy cropoHy Ha- B 18 oM I He mMoskHa
BIILJI. JHAWAW NepUMETP HapaJjiejiorpama, BH3HAYHUTH
AKIIO HWOro MeHIIa CTOPOHA JOpPlBHIOE
6 cm.
Cyma KyTie mapanenorpama, mpuaernux A 90° B 360°
o oaHIiel cTOPOHH, JOPiBHIOE! B 180° N 120°
Opnua 3i cropin napajsesiorpamMa JopiBawoe A 5 cMm B 11 cm
5 cM, a mepumerp 16 cm. 3maiingu no- B 6 cm I 3cm

BXHUHY IPYrol CTOPOHH.

3HaliniTe KyTH pomba, sKImo BoHH npo- A 20°1 70° B 40° i 140°

nopuiiini yucaam 2 i 7. B 20° i 140° I 80°1i 280°
Menmra cropoHa npaAMoKyTHUKa no0- A 10 cm B 2,5 cm
piBHIOE O CM. JHaWAW AoBKHHY xiaro- B 5 cm N 20 cm

HaJl, AKII0 BOHA VTBOPHE 3 OLILIIOH
cropoHOo KyT 30°.

0O — To4YKa nepeTHHY giaroHajeil pomba A rocTpoKyTHHIH
ABCD. Buznau sujg S AQOB. B npaMokyTHHH
B rynokyTHHII
I' pieHOCTOpPOHHIH

IlepumeTp kBazpara 20 cm. 3uaiigu Big- A 20 cm
cTaHb Bixm ToukM neperuny aiaroHaneii B 10 cm
KBAaJIpaTa g0 HOro CTOPOHH. B5cm

N 2,5 cm



Pozain 1 YoTupukyTHKM

KyTn JoTHpHKyYTHHUKa mponopiiHl yucaam 2, 4, 6 1 8. 3Hai1 Hal-
OLIBIIHMHA KYT ILOI'0 YOTHPHKYTHHKA.

A 18° B 36° B 108° I 144°

IlepumeTp napanenorpama jgopiawe 120 cm, a meHma cropoHa 25 cM.
SHAWAH JOBMHUHY DOLALIIOI CTOPOHH NapajejorpaMa.

A 25 cu B 95 cm B 35 cm N45 cm

IliaroHans OpAMOKYTHHEA HopleHIOE 10 ¢M 1 YTBOPHE 31 CTOPOHOK KYT
a0° 3HaWaHU MOBMHUHY MEHIIol CTOPOHH NPAMOKYTHHEA.

A 5 cm B 10 cm B 20 cm N 2,5 cm

Hiaronans napanenorpama ABCD yTeopre 31 cropoHaMu KyTH 42°
1 34°. ¥eTaHOBH BIANOBIAHICTE MIXK KyTamM¥, 3aJaHUMM ymoBamu (1-3),
Ta iXx rpagycauMu mipamu (A-II).

1 MeHmIMEA KYT napajejxorpama A 14°
2 DINBINIHWH KYT napaJjejorpamMa b 24°
3 KyT Mmixx AB 1 sucorowo BH (H € AD) B 76°
I' 104°
| o 116°

SHAWIHW KYT ML alarosaaamu npaMokyTHHKa ABCD, akmo £ CAD =35
Onun 13 KyTiB pomDa nopieHioe 120° SHalam MeHIOY AlaroHajabs pomOa,
AKII0 Horo nepuMeTp aopieHioe 24 cwm.

JHAWAH mepuMeTp napasejxorpama ABCD, AKIO Horo MeHIIa CTOPOHA
IOPIBHIOE o CcM, a DicekTpHcH KyTIE A 1 D nepernHawThCcA B Toull K,
AKAa JIeUTs Ha cTopoHl BC. 3naau mipy L AKD.

Y piBHODEApPEHHH NMPAMOKYTHHH TPHKYTHHEK 3 rinoTeHy300 195 cMm BOH-
CAHO NPAMOKVTHHUK TAK, 1[0 ABl HOro BepIIWHM JIE¥ATH HA TINOTEeHY3l,
a OBl 1HIOII — HAa KaTeTaxX. SHAWAHM NEPHMeTp NPAMOKYTHHEKA, AKIIO
OJlHA 3 HMOro CTOPIH YyTpHU4l Olnblla 3a Apyry.

Ha piaromani BD keaapara ABCD B3aTo Toukm M 1 N Takl, mipo

BM = DN. loseau, mpo AMCN — pom0. SHaAHAH HOro IMepUMeTp, AKIIO
MN=4cmi1 /- BAM =15°

Ceped pieHux po3ymMomM — 30 OOHAKOBUX [HUIUX
MO8 — nepesarcac moi, Xnmo 3HaAeE 2e0Mempiio.

B. ITackaans



§ 4. 3acTocyBaHHs BNaCcTUBOCTEW NapalnenorpamMa

KJIIOYOBI CJIOBA

Thales' theorem — Teopema Paneca
midpoint — cepenuHa Biapi3ka
midline of triangle — cepenHa NiHIA TPUKYTHKUKA

BnactueocTl napajsesorpaMa MOMHa 3acCTOCOBYBaTH II1J 4Yac JOBeJeHHHA
TeOpeM 1 po3B'A3YBaHHA 3aj/a4.

Teopema 7 (Paneca). ko napanensHi Npami, AKi NepeTUHawWTbk CTOPOHMW
KyTa, BiATWUHAaOThL HA OAHIAX HOro CTOPOHI PIiBHI BiAPI3KMX, TO BEOHU BIiATUHAOTh
PIBHI BIAPI3KWX | HA APYrid MOro CTOPOHI.

Hoeedenna. Hexaill napanensHI
npami AB, A;B, 1 A,B, nepeTuHawoTs
cropony OA kKyra AOB B Toukax A,

A,, A,, a cropory OB — y Toukax B,
B,, B, (man. 4.1). [loexeMo: AKIIO
AA,=AA,, to BB, = BB,.

ITposenemo depes TOUKY A, npamy
KK,,napanentny OB. Hexainanpama -
neperuHae npami AB 1 A,B, B TO4Kax
KikK, Tom AAAK=/AAA K, (DO
AA =AA,, /1=/21 /3=/4). Orxe,
KA, =A K,. Yorupukytauku KA B, Bi1 A, K ,B,B, — napanenorpamu. Tomy
Axmo KA, =A K,, to BB, =B;B,.

Janaua. I[loginite nanui Biapizoxk AB Ha n plBHUX YacTHH.

Poze'azanna. llpoeenemo noBlasHUH nNpoMiHs AC 1 BIAKIA/IEMO HA HEOMY
piBHI BiApi3ku AA,, AjA,, AA,, .. , A A, (man. 4.2). IIposegemo npamy
A B, auyepea Todku Ay, Ay, ... A, —Opami, A bt —s B
napajenbHl A B. BoHH NoginATL JaHUH BlI-
pizok AB Ha n pieEMX dacTuH. lle BUunuBae
3 Teopemu Pajieca.

CepenHbsor JIIHIEKW TPHEYTHHKA Has3H-
BAKTH BIAPI30K, AKWH CHOJYYAE CepeluHH
IBOX CTOPIH IBOTI'0 TPHKYTHHEKA.

Man. 4.2



Po3gin 1 “YoTupukyTHMKK

Teopema 8. CepenHa NiHia TPUMKYTHUMKA napanensHa oaHin E
I2 MOro CTOpiH | AOPIBHIOE 11 NONOBUWHI.

| 5=
Hosedeunsa. Hexait KP — cepenns nigia AABC (man. 4.3). ﬁ
IIpoeenemo yepesz Tourky P npamy, napanensHy AC. 3a Teo- wingchal B
peMor @aseca BOHA INepeTHHAaE BlAPI30K B

AB vy yoro cepenunl K, To0TO MICTHTE Ce-
pennwo jginiro KP. Orxe, KP | AC. ITum
NOBEJEHO NepIy YACTHHY TEOpPeMH.
IIporenemo me cepenrto niHiw PT. Boua
napajeiasbHa AB, TOMY 4YOTHPHKYTHHK
AKPT — napanenorpam. 3a BJIACTHBICTIO
napaaenorpama KP = AT, a 3a TeopeMow T

Daneca AT = TC. Orxe, KP = %A{.‘_ Man. 4.3

IJ1A OJOTTMTIIMBUMX

Y1 npaBuvnLHe TBepOXeHHA, obepHeHe oo TeopemMmu Paneca?
[IpaBunbHE, AKLWLO PO3rNAnaT BiApI3KKM Ha CTOPOHaX KyTa, No4u-
HaK4YK BIA MOro BEpPLUKWHK.

HAxuwo Ha oaHik cTopoHi kKyTa O BiaKknacTu pieHi Bigpizkm
0OA,, AJA,, A,A,, ..., a Ha apyriin — Takox pieHi mix cobolo eigpizkn OB,, BB,
B,B,..... Tonpami A, B,, A,B,, A.B., ... napanensHi ogHa ogHi# (man. 4.4). Cnpobyi
NOBECTU Ue TBEepIXEeHHA CaMOCTIMHO.

Konwu piBHI BIAPI3KK BIAKNAOAT Ha OAHIWM CTOPOHI kKyTa O | Ha Apyrid, ane He Bif Bep-
WKWHK KyTa, To npami A, B, A,B,, A B..... MOXYTb OYyTW He napanenbHumu (man. 4.5).

A, /A, J|I Al

Ay Ay s Ay, 0

1. Cihopmynroit 1 noBenu Teopemy Paneca.

2. Illo HaszuBAKOTE CEPEAHLON JIiHIEO TPHKYTHHUKAT
3. Axi snacruBocTi Mae cepeaHsa JgiHiA TpUKyTHHKAT
4. INoseau TeopemMy PO CEPEAHIO JiHIIO TPUKYTHHKA.



§ 4. 3acTocyBaHHs BNaCcTUBOCTEW NapalnenorpamMa

Hoeenu, 1m0 cepeguHHU CTOPIH [JOBLJALHOIO YOTHPH-
KYTHHKa € BeplUIMHAMH IapaJejaorpama (Teopema
BapiasoHna).
* Hexait ABCD — noBlibHHH YOTHPUKYTHHEK, a8 TOYKH
K, P, T, H — cepeaguHH ioro cropid (mamu. 4.6).
IIposegemo miaronHans AC HaHOro YOTHPHUKYTHHUKA 1 PO3rIAHEMO TPH-
kyrHuKu ABC i ADC. KP — cepenua nimia AABC, tomy KP | AC i
KP=0,5AC. TH — cepenusa ninia NADC, romy TH | AC i TH =0,5AC.
a8 TPAH3UTHEHOK BJacTHUBicTH Biapiakm KP 1 TH napanenbHl
i pieHil. ToMy 3a 03HAKOK mapajejorpama (reopeMa 4) YOTHPHKYTHHEK
KPTH — mapanejorpam.
Ilpumimrxa. HaBeneHe noBefjleHHA NpaBHJIbHE AJIA HEONYKJOI0 YOTHPH-
KyTHUKa (Man. 4.7) 1 AaA HeNJIoOCKOro 4oTUpuKyTHHEKa. Hanpurnan,
Armo gamaHa ABCD crianaeTbcd 13 4OTHPLOX pedep TPHKYTHOIL mipa-
mign, a Toukun K, P, T, H — cepeguHu nux pedep, TO YOTHPUKYTHHK
KPTH — raro:;x napanenorpam (maiu. 4.8).

g

B P & B .

B D
K
T
K

A H

H D A
Man. 4.6 Man. 4.7 Man. 4.8

Ilepumerp AABC pnopiBHwoe P. dHAUAN nepuMeTp TpUKYTHHEa MNK,
CTOPOHU AKOro € cepenHimu JiHiamu SABC.

- Hexail croporn S ABC nopiBHOWTE a, b 1 ¢. Toal 3a B1acTHBICTIO ce-

R . a b r
peaHBOl JiHII TPHKYTHHEKA cTopoHH A MNK poplBHWOOTE —, —, —,
_ ad+ b+ P 2 2 2

3BLOKH P yvp = > =g

Y AKOMY TPUKVTHHUKY:
a) nBl cepemHl JiHI1 p1BHI1!
0) Tpu cepenHl JiHI1 pieHI1?




Pozain 1 YoTupukyTHKM

Binomo, mo goexHHa 3aJHLOL OY-
meal meonu DE = 23 m. RKopucry-
IOYHCH MajdwHKOM 4.9, 3galigu 1o-
BXHHY (hacagHOl YACTHHH INKOJIH
BC.

CTopoHH TPUKYTHHEKA JOPIBHIOKOTH
6 M, 8 M1 10 M. SHAHUIH MOBKHHH
HOro cepenHiX J1H1H.

CTopoHH TPUKYVTHHEKA MOPIBHIOKTh
12 em, 10 em 1 18 em. dHamam go- Man. 4.9

BHUHY HaMOLIBIIOI cepelHbOl

J1H1l TPHKYTHHEKA.

A 18 cm b 6 cm B9 cm I' 36 cm

I'pa. RKoxeH 3 TphOX Y4YaCHUKIBE /HOMHA 3 TPhOX VUYACHHIIL 3aj1a€
NOBXHUHHW CTOPIH TPHKYTHHUKA. YeTBepTHUH VUYaCHUEK / YeTBEpPTA ydac-
HUI[A MAE IMEepPeBIpUTH ICHYBAHHA TAKOrN0 TPUKYTHHKA 1 3HAUTH [10-
BXUHH TPLOX CepelHIX JIHIH NbOro TPUKYTHHEA.

K, P, T — cepenunau ctopiH /A ABC, nepuMeTp Akoro anopisaoe 40 cwm.
SHaAUAW nepuMeTp TpUKyTHUKa KPT,

A 40 cm b 20 cm B 80 cm I' 10 cm

Bl CTOPOHH TPHUKVTHHUEKA BIJHOCATHCA HAK
$1BL CROpOFE. TPRIYTR A B/ ¢/ D/
2: 3. Ak BlgHOCATECA HOro cepeiHl JlHI1, na-

pajenbHl UM cTOpOoHAM? K

Tpu napanensHl NpAMl NEPeTHHAKTE OLHY P
cTopoHY KyTa A B Toukax B, C1 D, a npyry — i

B Toukax K, P, T (man. 4.10). Ilpn unwomy

AB=BC=CD =4 cm, KP =3 cm. Obuncan Man. 410

Bincranl AK, AP, AT, KT.

llobyavia poelneHUN Biapizok. lloglnu naHui BiApPI30OK
Ha 3 plBHI YACTHHM.

Ilobynyit poBlnsHUH BiApizoK. [loginm gaHui BIAPI3OK
HA 4 piBHI YacTHHH JBOMA CIocoDAMH.

Hakpecan rocTpoKyTHHH TPHUKYTHHEK, OJHA 31 CTOPLH
Argoro aopieHwe 6 cm. lloginu KOMKHY CTOPOHY TPHKYTHHKAa Ha TPH
pP1BHI YACTHHH.

Hakpecnn TYynoKyTHHMH TPUKYTHHE, OJHA 31 CTOPIH AKOIO HOPIBHIOE
& cM. lloglnym KoXHY CTOPOHY TPHKYTHHKA HAa 4 piBHI YacTHHH.
Cropony AB AABC, aka yaeiul meHma Bijg BC, noginuiau Ha 4 piBHI
YacTHHM 1 dYepe3 TOYKHM NOALIY NOpoBeaH npsami, mnapaugensHl AC.
IlopieHA#N NOBXHMHHM BIAPI3KIB, VTBOPEeHUX Ha cTopoHax AB 1 BC.




§ 4. 3acTocyBaHHs BNaCcTUBOCTEW NapalnenorpamMa

Cropony AB NABC, aka Ha 6 cm meHna Bl BC, noalnunu Ha 3 plBHI
YaCTHHH 1 Yyepe3 TOYKH MNOALNY NpoBeau npami, napanensHl AC. Ilo-
pPIBHAHW JOBXHWHH BIApI3KIB, YTBOpeHUX Ha cropoHax AB 1 BC.
CToOpoHHM TPHKYTHHEA JOPIBHIOIOTL 3 M, 4 M 1 9 M. SHAUJH AOBHHHH
Horo cepenHix JIIHIH.

CepenHl niHIl TPUKYTHHEKA JOPIBHIOIOTE 2 c¢M, o ¢cM 1 6 cM. SHaHaH
JOBXHUHH HOTr0 CTOPIH.

CropoHH TpHKYTHHUKa — a, b1 ¢ (man.
4.11). 3HaUIN NepUMeTp TPHUKYTHHEKA,
BEPIIUHAMHM AKOI0 € CepeIuHH CTOPIH
NaHOI'0 TPHKYTHHUEKA.

CropoHH TpPHKYTHUEA [I0OPIBHHOKTE
o cMm, 6 em 1 10 eMm. SHaAWUIU IEPUMETD
TPUKYTHHUKA, AKHHA BIATHHAE BlJ aa-
HOI'0O TPHKYTHHKA MOro: Man. 4.11

a) HaMMeHIa cepeflHsA J1H1A;

0) HaublabIIA cepedHA JI1HIA.

CTopoHHM TPHKYTHHEKA AOPIBHHOKOTE & cM, 10 cm 1 14 cMm. SHAUAHU Ie-
PHMETD TPUKYTHHKA, AKHH BIATHHAE BlJ AAHOTO TPHKYTHHKA MOro
cepenHa JiHIA. CKINBKH pO3B'A3KIB Mae 3ajaua?
IIigeic 13 MaKkpaMe VTBOPIOE piBHODeApeHHUH TpH-
KyTHUK. CepefHA JlHIA ILOT0 TPHKYTHUKAa mapa-
JeJIbHA OCHOBI 1 JopiBHIOE 8 cM (MaJj. 4.12). SHaaH
CTOPOHH TPHKYTHHKA, AKIIO0 HOro OEPHMETp I0-
piBHIOE 54 CM.

Cepenna mniHIA piBHOOeApeHOro TPUKYVTHHKA, IIa-
panejibHa ODIYHIM CTOpPOHI, JOPIBHIOE 7 CM. SHAaHMIH
CTOPOHH TPHUKYTHHKA, AKINO HOro NepHMETp HI0-
piBHIOE 48 CM.

IopealTs, w0 cepegHl JIIHIl TPUKYTHHKA po30H-
BAIOTE HOI'0 Ha YOTHPH PIBHI TPHKYTHHKH, Man. 412

CTopoHH NpAMOKYTHHEA NOPIBHIOKOTE 7 c¢M 1 10 cm. dHalian BiacTaHI
BlJl TOUKH NepeTHHY JlaroHaJjied A0 CTOPlH NPpAMOKYTHHEKA.

The sides of a rectangle are 23 ecm and 15 cm. Find the distances
from the intersection of the diagonals to the sides of the rectangle.
Bigcranl Big TOYKHM IepeTHHY AlaroHajled NPpAMOKYTHHEKA M0 HoOro
CTOPIH JOPIBHIOIOTE 3 CM 1 4 cM., SHAHUAHW NMEepUMETP NPAMOKYTHHUKA.
BimcraHb Bl TOYKH NEPETHUHY AlATOHAJMEH NPAMOKYTHHKA 0 OJHIEL 31
CTOpIH Ha & cM OlibIna, HiX A0 APYrol. JHAWAW CTOPOHH NPAMOKYT-
HUKa, AKII0 HOro NepUMeTp A0plBHIOE 28 CM.

K, P, T, H — cepeiylHH CTOPIH YOTHPHKYTHHKA, JlaroHajal AKOT0 I0-
PIBHOKOTE 4D aMm 1 32 nM. SHAHUIW NepuMeTp YoTHupuKkyTHUKA KPTH.



Pozain 1 YoTupukyTHKM

Jiaronasl pomda nopiBHOKOTE 12 cM 1 18 oM (mag. 4.13). 3Haian ne-
pPUMETP UYOTHPHUKVTHHKA, BepIIHHAMH HAKOr0 € CepejHHH CTOplH
pombDa.

Hiaroraui YOTUPHKYTHHKA no-
pisHOIOTE d 1 d,. SHalAM Iepu-
METP YOTHPHEYTHHKA, BepIIHHAMH
AKOTD € CepeilMHHW CTOpPIH JAHOTO
YOTUPHKYTHHHA.

SHalIW CTOPOHHU TPUKYTHUKA, AKIIO
BOHHM MPOIOPIIiHHI yHcnaMm 3, o 1 T,
a MepuMeTp TPHUKYTHHKA, VTBOPEHOrO
cepelHIMH JIiHIAMH, gopieHIOE 30 cM.
SHAWAW CTOPOHH TPHMKYTHHEKA, AKINO OJHA 3 HUX V 2 pa3H MeHIAa BiJ
Apyrol 1 Ha 8 ¢cM MeHIIAa BlJ[ TPETLOl, 4 NEPHUMETD TPUKYTHHKA, YTBO-
PEHOro cepelHIMH JiHIAMH, NOpIBHIE 9,0 cM.

KareT npAMOKYTHOTO TPHKYTHHUKA AOPIBHIOWTE 6 cM 1 8 cM. SHaAUIH
BIJICTAHB BlJ CepelWHH iNOTeHY3H J0 KaTeTiB TPHKYTHHKA.

Tourka A ne:XUTH Ha NpAMIA a, a Touka B Bignanena Bl npAMol Ha
8 cM. SHAWJH BIJCTAHB BlJ cepeJHMHH Biaplaka AB mo npsamol a.

Man. 4.13

Ha oanHii 31 cTOplH KyTa BIJKJAJHW PiBHI B1API3KH
1 yepes3 1X KIHIIl OPOBEIH NpAMIl, NEepPOeHIUKYIAPHIL 10
OlcekTpucu kKyTa. [loBemu, mo BIApPI3KHW, YTBOPEHI Ha
0DoxX cTOpOHAaX KyTa, plBHI.

Ha oaHi# 31 cTOoplH KyTa BIJAKJaJIHA PpIBHI BIApPI3KHA
1 gepe3 1X KIHI NPOBeJH NpAMIl, NEePOEeHAUKYIAPHL A0 APYrol CTO-
poeEn. lloeenu, 1o BiApi3KH, VTBOPEH1 HA ApPYrild CTOpPOHL KyTa, P1BHI
M1k coboro.

K, P, T — cepegunu ctopiH AB, BC 1 AC rpukytHura ABC. [loeenu,
10 4oTUPUKYTHUK AKPT — napaneinorpam.

CepenuHu cTOpiH poMDa MOCHIOBHO CHOOJAVYMIHN Biaplakamu. [loeenn,
1110 VTBOPEHUH YOTUPHKYTHUK — MNPAMOKYTHUK.

CepeiMHHU CTOPIH NPAMOKYVTHHKA MNOCAII0BHO CIIOJVYHIN BIAPI3KAMH.
Hoeenu, 110 YTBOPEHHUH YOTHPHKYTHHK — poMO.

Bidkpuma zadavwa. M, N, P1 K — cepengunu cropin AB, BC, CDi AD
yoTUpUKYTHHEKA ABCD. ¥ctaHoBd BUJ YoTHpHKYTHUKA MNPK, akoio
ABCD — ...

OcHoBY plBHODeIpeHOr'0 TPHKYTHHKA, AKA JOPIBHIOE & CM, HOM1IHJIH
Ha 4 plBHI YACTHHH 1 Yepes3 TOYKH NOJA1NY NPOBEIH IIpAMI1, napajellbHl
OlunHil cTopoHl. Biapisku, yrBopeHl Ha 01uH1# cTOpPOHL, Ha 1 cM Olabml
3a BIAMOBIAHI BIAPI3KH OCHOBH. SHAWAH MepUMETD TPHKYTHHKA.




§ 4. 3acTocyBaHHs BNaCcTUBOCTEW NapalnenorpamMa

Iiarorans AC pomba ABCD nomlnunu Ha 6 plBHMX YacTHH 1 4epes
TOYKH NOALNIY NPOBENH NpAMI, NapajeilbHl ApYyrid glaroHail. SJHaAUAH
nepuMeTp pomOa, AKINO JOBHHA OJHOIO 3 YTBOPEeHUX Ha cTopoHL AB

BlApIi3KiBE JOpiBHIOE 2,5 CM.

M — norinsHa TouKa BiApiazka AC. llosenu, 1o cepennsa aiHia SABC,
napanensHa AC, aglauTes Biapizoxk BM Hasmin.

INnoTenyza plBHOOEAPEHOr0 NMPAMOKYTHOI'0 TPHKYTHHKA JOPIBHIOE C.
SHAWIW, HA AK] BIIPI3KH cepellHA JIIHIA TPHKYTHUEKA JIJIWUTH MeJlaHy,

IIPOBEJIeHY JI0 Til0TEeHY3H.

Hoeenu, o npAMa, AKa MICTUTE CEPEIHIO JIHIKW TPUKYTHHUKA, PIBHO-

BlAJaJieHa BiJi yciX HOI'O BepIlHH.
Cropory AB AABC roukamu E, F, K noai-
JIUIH HA 4 plBHI YaCTHHHU 1 Yepes3 HUX IIpO-
BeJH npami, napanxenbHl AC (Mman. 4.14).
oHaau AC 1 KP, akmo FT =5 cwm.
Cropony AB AABC toukamu E, F, K no-
maunu Ha 4 plBHI 4ACTHHH 1 4epe3 HHX
npoeenan npaAmi, napanenasHi AC (mau.
4.14). 3uainnu FT 1 KP, axmo AC = 8 cm.
Bigpizok AB Ttoukamu M, N, K noginuau
Ha 4 pieH]1 yacTuHH (Man. 4.19). SHaugM
Blacranl Big Touok M 1 N go mpamol, AKAa
NpPOXOAUTE Yepe3 TO4dKy A Ha BljacTaHI
12 cv Bl TOukKH B.

AK, HOpHCTYHUYHCH BJIACTHBICTHO Ccepel-
HbOl JI1HII TPHKYTHHKA, BU3HAYUTH Bij-
CTaHb Bl NVHKTA A 10 nvHKTa B, Ml
AKUMH He MO:KHA npouTtH (Man. 4.16)7
CyMa pglaroHajsed 4YOTHPHUKYTHHKA [0O-
PIBHIOE 4. SHaAWIH OepUMeTp YOTHPH-
KYTHHUKA, BEPHIMHAMH SAKOr0 € CepejHHU
CTOPIH JaHOr'0 YOTHPHKYTHHEKA.

K, P, T, H — cepeguHH CcTOpPIH 40THpH-
KyTHUKa ABCD. 3a AK0l YMOBH 4OTHPH-
KyTHUK KPTH e:

1) pombom; 2) TpAMOKYTHHKOM?

S, P, F, R — cepeiMHH CTOpPIH 4OTHPH-
KyTHHKA ABCD. 3a AK0l YMOBH Y4OTHPH-
KyTHUK SPFR e kBaapaTom?

Arxmo K, P, T — cepeaunn cropin SHABC
(man. 4.17), To AK :AB=AT :AC=KT : BC,
IloBenu.

12 em

Man. 417
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Axmpo Ha nDpAMid a BIAKJACTH KLIBKAa pPIBHUX BIAPI3KIB 1 4Yepes
HUX NPOBECTH NapajielibHl NpAMl JI0 NepeTHHY 3 IpAMo b, To 1 Ha
npAMid b BOHH BlACIUYTEH plBHI BlApi3kH. [loBeqH e TBepa:KeHHHA.
K poapizaTH HOBIIBEHHUH TPUKYTHHK HA Bl YacTHHH, IOD 13 HHUX
MOKHA OYJI0 CKJIACTH mapajejorpam?
Tourkun A 1 B nexxaTts no pizHl 00KH Bl npAMol a 1 BIAMAJEH] BlJ
Hel Ha 6 cm 1 10 em. dHAWAK BIACTAHE BIJ cepeauHHU Biapiska AB no
npAMOL d.
OnHa 3 BepPINIHH TPHKYTHUKA MICTHTHLCH 3a Mexxamu 3omuTta. [Iporean
MeqlaHHW LOT0 TPHKYTHHKA ado 1X YacTHHH.

Bupix 13 nmanepy Tpu piBHI PI3HOCTOPOHHI TPHUKYTHHKH. “
OnuH 3 HUX pO3PLMXK MO CepelHid JiH1I 1 3 JBOX YTBOPEHHUX .
YaCTHH CKJAJH NapajelorpaM. IHIi TPHKYTHUKHA PO3PiK s
M0 1HINMUX CepPeJHIX JIHIAX 1 CKJIajaH 3 HUX
napajgejorpaMi. 4uW piBHI Bcl YyTBOpeHI
TAKHM croocoboMm mnapanenorpamu? YHu
pPiBHI 1X nepuMeTpu?

IligroTyili npeseHTallll0 HA TEMY:

1. @anec MinercbkKMii — OAWH 13 CeMH
MYJIPEI1B CBITY.

2. MarematuuHl 3100VTKH B IIIKOJ1
Mdaneca.

danec MineTcbkunia
(kiHeub VIl —
novyarok VI cT. Ao H. e.)

Ha ctopornax AB 1 CD npamorkyrEHuka ABCD Big-
KaaseHo pieal Biapiskn AN 1 CM. [Hosegu, mo
NBMD — napanenorpam.

Hoeean, mo nepumeTrp pomda, BIOIMCAHOI'O B PIBHOCTO- -
POHHINA TPUKYTHHEK (rocTpui KyT pomba 30iraerncs

3 KYTOM TPHKYTHHKA), NOplBHKWEe 2a, e a4 — [AOBM¥HWHA CTOPOHH
TPHUKYTHHEKA.

Ha cKINBKHM Y4acTHH MLIATE IVIOIHUHY JABa PIBHI KBAJApPAaTH, PO3MIIIEH]
Ha Hii?




§ 5. Tpaneuis

KJIIOMOBI CJIOBA

iIsosceles trapezoid — pieHobeapeHa Tpaneuis
base — ocHoOBa

midline of trapezoid — cepenHa NiHIA Tpanewil
leg — Bil4Ha cTopoHa

HoTUpPpHKYTHHE, ¥V AKOro TLILKHM JABl CTOPOHH NapajeljibHl, HAZUBAKTH
Tpaneniew (man. o.1). IlapanensHl cropoHu Tpanemil — 11 OCHOBHM, Bl
1HIN1 — OiYHI CMOPOHU.

Tpanenino 3 plBHUMH 0OIYHHUMH CTOPOHAMH HA3WBAKTE pPieH0OIYHONW, abo
pisHoOedpeH oM.

Armo Tpanenia Mae NpAMHUN KYT, TO 11 HA3UBAKTE NPAMOKYNHON.

Ha wmanwary 5.2 Tpanenia ABCID — plieeHOOIUHA, a Tpamnemls
MNOP — npaMOKyTHA.

AWANAN

A PiBuobOluHA Tpanemnia Hpﬂ MOKVTHA Tpaneinls

Man. 5.1 Man. 5.2

Y KOoHIM Tpanenil cyMa JABOX KVYTIB, 10 NPHJATAKTE 0 OIYHOL CTO-
poHH, nopieHioe 180° Homy?

Y piBHODIYHIN Tpamnemnil:

1) kyTH Opu OCHOEBL plBHI;

2) nlaroHaJl piBHI. B

IlopeieHHA NIHUX BJACTHBOCTEHM PIBHO-
DluHOl Tpamnenil HaBeneHo Vv pyOpunl «Bu-
KOHAEMO PasoMs»,

Bucomow mpaneuil HA3WBalOTE NEepPIeH-

o g o o

s & A T
OUKVIApP, OpOBeAeHHH 3 OYAb-AKOI TOYKH
npAMol, AKa MICTHTL OJHY 3 OCHOB Tpa-
nenil A0 OpAMoOl, IO MICTHTE APYIY OCHOBY
(man. 2.3). BH, MN, CK, EI) — BucoTu Tparneiil A B
ABCD. e X X 7
CepedHbor AiHiEw mpaneuil HA3UBaKWTh BIAPI30K, /./ )\

AKWUH COOJIVYae cepefUHH 11 O1UHUX cTOpliH (MaJn. 5.4). D C

Man. 5.4
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Teopema 9. CepegHa niHiA Tpaneuwil napanensHa OCHOBaM i OOpPIiBHIOE X
niBcymi.

Hosedeunsa. Hexaut KP — cepenHsa JiHIA B L
Tpanenil ABCD (man. 5.9), a npami BP 1 AD
nepeTuHawTheA B Touul T. Tpukyraurku BCP K P
i TDP pimmi, 60 CP = PD, ABPC = £TPD,
L BCP = /£ TDP,

Otrxe, BC =DT 1 BP = PT. Cepeana niHlA A
KP Ttpanenii ABCD e Tarkosx cepelHBOH Ji-
miero TpukytHuKa ABT. Tomy KP | AT i Man. 5.5

KP = %AT. Otxxe, KP | ADi KP = %{ﬂj}+ BC).

IJIA OOITATIIMBUX

Kpecnadyn Tpaneuin, Haln4acTiwe il Binblly OCHOBY BBaXaTh
HWXHLOK OCHOEBOW. Le He obor'A3koBO. 300paxeH Ha ManoH-
Ky 5.6 YOTUPUKYTHWUKKM — Takox Tpaneuji. IxHi ocHoBu — AB i CD.

C

D ¢ B/ ;

\ / )
A B A D A D

Man. 5.6

Y1 ooHe W Te came 03Ha4alTb TEPMIHW Bif- B C
CTaHb MiXK OCHOBAMM TpaneLwii i BIACTAHL MIX NpA-
MWMK, HA AKWX NexXaTbk OCHOBM Tpaneuii? He 3a-
B OW. Hanpuknan, Ha ManwHky 5.7 300paxeHo
TpaneLito, BiACTaHb MiXK OCHOBaMW AKOI AOPIBHIOE
noexuHI giarodan BD (Biactadi Mix Hanbnwx-

YUMK TOYKamK Biapi3kis AD i BC). A BIACTaHHIO A D H

Mix npamumun AD | BC € eucota BH tpaneuii

ABCDi BH < BD. Man. 5.7

1. Cihopmynroil o3HAYEeHHA Tpanenii.

2. Ak HA3UBAKOTE CTOPOHH Tpamenii?

3. Axumu OGyeawTts Tpanenii? Chopmynwoi iX o3HAYEHHA.

4. Yomy nopiBHIOE cyMa ABOX KYTIB Tpamneitii, 1110 NpUIATATE 10 oaHiel Giunol
cTopoHHu?

5. Chopmynioil o3HaUeHHA cepeaHbol JTiHil Tpanemil.

6. Chopmynmii 1 foBean TeopeMy PO CEPemHIO JiHiW Tpaneii.



§ 5. Tpanewis

KyTu npu ocHorl pieHODIUHOI Tpanelil pieHl. losenn.

- Hexaut ABCD — Tpanenisa, y axkol AB = CD. [loge-
nemo, mo £ A=/D (Mman. 5.8). Ilpoegemo BI1ApPIZOK
BK, napanensuuit CD. Ockinsku BC | KD i BK | CD,
To BCDK — napanenorpam, BK =CD = BA.
Orxe, AABK — piBHOOenpeHH, TOMY
£ A=/BKA.

/ BKA =/ — #AK BIANOBIIHI KYTH, VTBO-
peHl cluHowo KD 3 napajlelbHUMH NPAMUAMHA
BK i CD. Tomy /A= /D, mpo i Tpeba 6yio K
AUBOCTE. Man. 5.8
HiaronaJl plBHODIYHOI Tpanenil pieHl. [logenu.

* Poarnanmemo TpukyTHUKHN ABD 1 DCA
(man. 5.9). Arxmo Tpanenisa piBHOOIYHA, TO 0
AB=CD1 4BAD=/CDA, AD — cninsHa.

Tomi AABD = ADCA 3a nepliod 03HAKO

piBHOCTI TpHKYTHHKIBE. Akmo TpurkyTHuKH A D

piBHI, TO BIANOBIJHI CTOPOHH pIBHI. SHa- Man. 5.9

quTh, AC = BD.
OcHoBu Tpamneril nopiBHwiOTs 4 am 1 10 am. SHAWIH AOBXHUHHM BIJI-
pPi3KiB, HApajdelbHUX OCHOBAM, AKIO KIHI1 NIHUX BIJAPI3KIB KOMXHY
3 OluHHWX CTOpPIH Tpamnenll AlJAATE HA TPH PIBH]I YacTHHH.

- Hexait ABCD — Tpanenia 3 ocHoBamMu AD = 10 cm 1 BC = 4 1w,
a Touxkn E, K, F, P rtari, mo AE =EK =KB, EF | ADi KP | AD

(man. o.10).

Ilpoeegemo Blapiskm EE,, KK, 1 BB, B C

napasenssi CD. YTBOpeHI ©OpH [ILOMY / :\ M)

YOTUPHKYTHUKHU B,BCD, K,KMB,, K , i

E,ELK, — napajejorpamMmu. g/ \L \ \ F

AB,=AD - BC =6 gm. ) \\

oa Teopemorw Dajeca A \ \ \ D
AE, =E,K,=K;B,=6:3=2, E, K, B

Or:xe, KP=KM + MP=2 + 4 =6 M, Man. 5.10

EF=EL+ LF=24+ 6=8 nm.

Bidnoside. 6 1 1 8 oM.

JayseaxceHHsa. 3anady Mo:xkHA O0yJa0 po3B’dE3aTH 1 3a NONOMOIOH pPiB-
HAHHA, Bpaxyeasmu, mo KP — cepennsa niHla Tpanenil EBCFE,
a EF — cepenHs jiHlA Tpanenil AKPD.
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» Yu icuye Tpanemnisi, CTOpOHH AKOI JOPiBHIOKTH
1M, 2Mm,3dM1 7 M?
OnuH KYT NOBEPXHI CTOJY, II0 € PIBHODIYHOW Tparte-
nierw, popieawe 100° (man. 5.11). SHAUAW 1HHOII KYTH
IIOBEPXHI CTOJY.
Cyma TpeOX KYTIB Tpanernil JIOPIBHIOE
280° SHalaM 11 4eTBEPTHH KYT. 100°
A 100° b 140° B 70° I' 80°
SHaAMAM KYyTH piBHOOIYHOLI Tpamnelil,
AKIIO cyMAa TPhOX 13 HUX mopieHoe 300°.
IIea KyTH Tpanenil B CyMi CTAHOBJIATH

. 200° Yu npaBHIBHO, L0 BOHU — IIpPO-
THaexHI? 3HAATITE C OX 1HIIHX
: 2 iy A Man. 5.11
KYTIE.

IlepumeTp pieHOOIUHOI Tpanenil AopieHioe 20 cMm, a cyma 11 OCHOB —
12 cm. SHAMIHU HOBKHUHY OIYHOI CTOPOHH.

ABcmMm b4cm B 12 cm I' 6 cm

Y¥eraHOBH BIANOBIAHICTE MM edemeHTaMu Tpanenili ABCD (1-4) ta
BIAMOBITHUMHU Biapizkamu (A—I1) (man. 5.12).

& B
1 ocHOBA A BD B b C
2 0luna cropoHa | b MN
d cepenHsa aiHia | B CD M L L AN
4 miaroHaJab I BC
L A BK | A K_i a D Man. 5.12

Hakpecan pierHOOIuHY Tpanenivo MNPK. Bramxnm 11
OCHOBH 1 O14H1 CTOPOHH.

Hakpecnun npamoryTHY Tpanemniro EFTP. Braxu 11
OCHOBH Ta OI4HI CTOpPOHH.

SHal¥ nepuMeTp Tpanenil, OCHOBH AKOl JOPIBHHITH
dcm1 12 cm, a ODluHl cTopoHH 7 cMm 1 11 em. o 1T “eMny
3Haiigu nepuMeTp piBHOGiuHOI Tpanemii, "
OCHOBH HAKOl JNOpiBHWIOTE 18 em 1 7 cm, a OluHA
cropoHa — 11 cm.

BiluHuMH rpaHAMHM NOaKyYBaAaHHA € pIBHODIYH]I Tpa-

merii 3 ocmoBammu 15 em i 17 em Ta mepumerpom 19 cMm
24 cMm (mai. 9.13). 3mangy OIYHY CTOPOHY TAKOL I'paHi Man. 513
NakyBaHHA.




§ 5. Tpanewis

biuna cTopoHa plBEODIYHOI Tpanemil JOpPIBHIOE | CM, a MIepHMETp
41 cM. JHAUIHA OCHOBH Tpamnelil, AKI0 OJHa 3 HUX:

a) Ha 3 cM Olneina 3a apyry; 0) v 2 pasu 0lnkmia 3a aOpyry.

biuna ctopoHa plBHODIUHOI Tpamnenlil gopieHwoe 11 cm, a nepumeTtp
47 cM. 3HAUW OCHOBH Tpanenil, AKIO OJHA 3 HUX:

a) Ha 9 CM MeHIa Bix apyrol; 0) v 4 pasu MeHIIa B1Jg Apyrol.

OnuH 13 KYTIB piBHOOIUHOL Tparmel(il gopieHwe 42° SHAUAHW 1HINL KYTH
Tpanenii.

OmuH 13 KyTIB piBHODIUHOI Tpameill gopiBHwe 128° 3dmpalam 1HIOL
KYTH Tpamneiril.

MeHIHH 13 KYTIB NPAMOKYTHOL Tpanenil fopiBHwe 74°. SHaAUK 1HIIL
KYTH Tpamneiii.

Binevmuit iz KyTiB npamMokyTHOI Tpanenii mopisaioe 139° 3maiigun
1HIIl KYTH Tpaneril.

SHAUIHW KYTH plBHODIYHOL Tpartelil, AKIo oauH 13 HUX Ha 10° blasmimit
3a IpYyrui.

JHAMAKWM KYTH piBHOOIYHOI Tpamellll, AKMOO OAWH 13 HUX Vv 4 pasu
O1LIBINHH 38 NPOTHJIEKHMUH.

OHAWUJAW KYTH Tpalleill, AKOI0 11 MOXXHa po3pls3aTH Ha napaJjejorpam
1 piBHOCTOPOHHIA TPUKYTHUK.

SHAHWAW KYTH TPHKYTHHEKA, AKINO IIpAMa, lapajieJlbHa HOro CTOPOHI,
BIATHHAE BlJ HLOr'0 PlBHOOIUHY Tpaneiniw 3 kyrom 100°.

Kyt npm eepmuHl piBHODEeApeHOro TPHKYTHHEKA aopieHioe 80°,
JHAWIHW KYTH Tpalelll, AKY BIATHHAE B1J JaHOT0 TPHKYTHHKA IpAMa,
napaJjejibHa: a) OCHOBL TPUKYTHHEKA; 0) O14HIH CTOPOH] TPHKYTHHKA.

BC 1 AD — ocuHoBu piHOOIUHOI Tpanenil ABCD. BM i1 CK — BucoTu.

Hosenu, mio:
a) AABM = ADCK; 6) AM =KD,
BEH — sBucora BIKHa y (popml pIiBHO-

OluHOI Tpanenil 3 ocHoBaMu AD=2,4 m
i BC=1,6 m (man. 5.14). 3gaiigu no-
B:HMHHU BiApiakie AH ta HD.

BEK — Bucora piBHOOIYHOI Tpamneiil
ABCD 3 ocmoBamu AD 1 BC. 3mannu
OCHOBH Tparnellili, AKmo AK = 6 cm,
KD =15 em.

¥ piHOOIYHIA Tpanemnil D1IbIIA OCHOBA
nopieawe 17 cm, 0OluHa cTopoHA —
10 cm, a KyT MixK HEUMHE — 60°. dHaliAN Man. 5.14

11 nepuMeTp.

OcHoBu piBHOOIYHOI Tpanenil AOplBHWKOTE 8 cM 1 14 cM. SHaWau
NepUMeTp Tpaneiil, AKINO 11 rocTpud KyT nopieHioe 60°.




Pozain 1 YoTupukyTHKM

OcHOBH NpAMOKYTHOL Tpanelil AoplBHHOKTE 13 cMm 1 6 cM, a Tynuu
KyrT — 120° SHaugu AoBKHUHY OLIbIIOL O14HOI CTOPOHH.
OcHOBH MNOpAMOKYTHOL Tpanelnil JOPIBHHOKTE 1 AM
14 nm, a rocTpud KyT — 45° (Mman. 5.15). SHauau no-
BKHMHY MeHIol 0i4HOl CTOPOHH.

OcHoBH plBHODIYHOL Tpalelil JOpiBHIOKTE o cM 1 9 cM,
a Tynud Kyt — 135°. 3HaMaM BIJICTAHL M1 OCHOBAMH
Tpaneiil.

Obumecnn MOBKUHY CepelHbOl J1HIT Tpaneril,
OCHOBHU AKOl JIOPIBHIOWOTL M1 12 M.

OcHoBu Tpanenil gopieHwoOTs 0,0 M 1 1,7 M. dHaWIHU DOBXHUHY 11 Cce-
PEOHLOL JiHII.

The bases of a trapezoid are 6 dm and 8 dm. Find the length of its
midline.

OcHoeu Tpanenil nopieHOIOTE 6 cM 1 10 cMm. dHAWUAKW BIAPI3KHA, HA AKI
nlaroHajas ALIUTE 11 CepeaHio JIIHI.

HiaroEans AIIUTE CEPeIHID JIIHIK Tpanemil HA BIAPI3KH, J0BHHWHH
AKWUX JOPIBHIOIOTHL 2 CM 1 9 CM. SHAHUJIH OCHOBH Tpamertil.

Cepenna  JiHiIA  Tpanmemll ABCD
(AD | BC) nopisuawe 30 cm (Man. 5.16).
SHAUJIITE OCHOBH Tpaneil, AKIILO:

a) AD dinema 3za BC Ha 6 cmMm;

0) AD binema 3a BC y 5 pa3sis;

B} AD . BC=2:3.

Cepenra  miHiAa  Tpanemil ABCD
(AD || BC) popieawe 36 cm. 3Haiign
OCHOBH Tpamnelll, AKIIO:

45°

Man. 5.15

a) onfHa 3 HUX HA 6 cM OlabIna 3a Apyry; Man. 516
0) omgHAa 3 HUX y 2 pas3u MeHIa BIlJ
apyroi;

B) BOHU NpPONOPIINHI yHucaaM 4 1 9.

Bucora, nmpoBesieHa 3 BepPIIMHHM TYNOro KyTa NPAMOKYTHOL Tpamnerril,
noalnadAe 11 OlabIOY OCHOBY Ha BiApiskH 3aaoBxEH 20 cm 1 30 cw,
paXyoO4YH BlJ BepIIHHH NOPAMOT0 KYTA. SHAHAH MOBMHHHY CepelHbOL
JiH11 Tpanerii.

KiHni Bigpiska, 1110 HEe NepeTHHAE NPAMY, BIAAJEH] Bij Il€l IpAMOL
Ha 6 cm 1 14 cm. SHAWAU BIJACTAHB BlJ cepellMHHM BiApi3Ka A0 Iiel
IpAMOL.

OcHoBH Tpanenil AopiBHWIOTE 4 ¢M 1 10 cMm. dHAWAWM AOBXKHUHY BlJ-
pl3Ka cepelHBbOl JiHIl, AKHH JeXHTh ML JlaroHaJAMH.



& 5. Tpaneuis

Hoseau, Mo KOMH AiaroHajl Tparmelil piBHI, TO BOHA
pilBHOOIYHA.
Kytun npu ocHoel piBHODIUHOI Tpamnenil pieHi. Cdop-
€. mynmoiiTe obepHene TBepmkenHA. Yu npaBuIILHe BOHO?
HiaroHans piBHOOIUHOI Tpanenil € OICEeKTpHCOW 11
rocTporo KyTa. SHAMJIM ODepUMeTp Tpanelil, AKII0 11 OCHOBH JOpPIEB-
HIOIOTE 7 ¢cM 1 12 cm.
I'paramu Topmepa € pieHODIYHI Tpanenil (maua. 2.17).
IliaroHass rpafl € DICEKTPHCOO 11 TYIOro KyTa. SHa-
WIITE Vel CTOPOHHM rpaHl, AKNIE 11 OCHOBH IIPOMIOP-
iHl yucjaam 2 1 5, a nepuMeTp AopiBHIOE 66 cwm.
HlaroHane plBHOOIYHOL Tpanelll € DlceKTpHUCOow 11 ro-
CTpOTO KyTa. JHAWAHW OlIbIIY OCHOBY Tpamnernil, AKII0
11 MeHIIIa OCHOBA JOpiBHIOE 6 cM 1 MeHIIHH KyT — 60°.
Y piBHODIYUHIN Tpamnenil AlaroHajb € DICEKTPHCOK TY-
[IOr'o KYyTa, 4 OCHOBH JOPIBHIOKOTE o ¢M 1 | cM. SHAHIH
IepUMeTp Tpamneril.
Hiaromans piBHODIYHOLI Tpamelll € OICEKTPHCOH 11
TYIIOr0 KYyTa. SHAW/AW CTOPOHH Tpamelrll, AKI0 OIHA
3 11 OCHOB HA 8 CM MeEHIIA BiJ ApPyrol, a NepUMeTp
NOpIBHIOE 32 cM.
Menma ocHoBa piBHODIYHOI Tpamnell AOpiBHIOE DIYHINA CTOpPOHIL, a Jia-
roHAJIb NepHeHAUKYIAPHA 10 DI4HOl CTOPOHHM. SHAWAW KYTH TpAaIellll.
BicekTpuca tynoro kyta B Tpanemii ABCD nmapaneinbsHa DIUHINA CTO-
poHi CD 1 neperuHae cropory AD y Touni M (man. 5.18). Smauau
nepuMeTp Tpanenii, axkmpo MD = 30 M, a nepumerp LLABM nopieHROE
42 M.

5%

Man. 517

Man. 5.18
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Croporny AB AABC monineHo Ha 3 piBHI YacTHHH 1 Yepe3 TOYKH IO-
Iy npoBeleHO npaml, napanenbHl AC. 3HaWIH JOBXHUHH BiApPI3KIE,
AK]L JexaTs Ml cropoHamu AB 1 BC, AKm0O HAMMEHIINHK 13 HUX J10-
PIBHIOE o CM.

biuny cTopoHY Tpanenil nNoAlIUAM HA 4 piBHI YACTHHH 1 4epe3 TOYKH
NOALNY MPOBENH NpAMIl, NapajejbHlI OCHOBAM. SHaMAH JOBMHHH Bl-
pPi3KiB, AKlI MICTATBCA Mix OIYHMMH CTOPOHAMH Tpanenlil, AKMOO 11
OCHOBH JIOpiBEHKOOTE 4 cm 1 10 em.

bicekTpuca Tymoro Kyra B piHODIuHOI Tpanenll ABCD napanensHa
0lunHil cTopoHl CD 1 mepetuHae cropoRy AD vy Tounl M. SHaUIU CTO-
POHH Tpanenll, AKIo 11 nepumMeTrp a2 em 1 AM : MD =2 : 1.

¥V rpanenii ABCD (AD || BC) niaronani nepnesgurynapui, 2 CAD=30°,
SHAUAW NOBMUHY alaroHasul B, AKIO OCHOBH Tpanernil JOPIBHIOKOTH
acMm19 em (man. 5.19). B 87
Hiaronanl Tpanemil meplHeHIH-
KYJAAPHI, 1 O0HA 3 HHUX YTBOPIOE

3 Dinemorw ocHoBOK KyT 30° [o-
BeJH, IO JApyra JjiaroHalb JOo-
PIBHIOE CepelH1H JI1HI11 Tpaneril.
Croporn Tpamenii JOpPIBHIOIOTBE
a, a, a 1 2a. 3HAUAITL 11 KYTH 1
KyT Mix pmiaroEanamm. 4u icHye Man. 5.19

TOUYKA, PIBHOBIJ[JIAJIEHA BlJ[ YCIX BEpPIIHH Tpamnemil?

Kinnol glameTpa Koja BIgJaljieHl Biji IOTHYHOL 0 ILOrI'0O KOJIa Ha 2 cM
1 7 cM. dHAMAHA paalyc KoJja.

Hiaronasl Tpanmenll NepeTHHAaWTHL 11 cepeaHwo JgiHiw KP y Toukax E
1 F. loeean, mo KE = FP.

Hiaroranl Tpamenil A1LAATE 11 CepelHKX J1HIKN HAa TPH Pl1BHI YacTHHH.
AK BigHOCATHECA OCHOBH Tpaneii?

Hoeean, 1o BiApi30oK, AKHH CIOJYVYAE CEPeAUHH AlaroHajel Tpamnemil,
napajJelbHUH OCHOBAM Tparmneril 1 JOpiBHKOE 1X MIBPI3HUIIL.

(111} Hom:xuuu cropir tpanenii ABCD (AD | BC) 3am0BOIBLHAIOTH
cuieigHomenHa AB: BC :CD:AD=2:3:4:7. Touku K1 M — ce-
penuHu cTopid AB 1 CD signosigHo. O0uHCIH NepHUMETD YOTHPHKYT-
HuKa AKMD, axmo nepumetrp tpanenil ABCD nopisaioe 80 cmM.
ITosenu, mo GicekTpucu KyTie A i B Tpanenii ABCD (AD | BC) ne-
pPeTHHAKTBCA MiJ NPAMHM KYTOM 1 TOYKA 1X HNepeTHHY JIeKHTH Ha
cepelHiH JI1H1 Tpameril.




§ 5. Tpaneuis

OcHoeu Tpanerliil a 1 2a (maju. 2.20).
Ilel npaMil, napaJjieJibHl 11 OCHOBAaM,
IIATE OZHY 3 DIYHMX CTOpPIH HAa
TPH PpiBHI BiApi3KH. SHAHUIHA JIO-
BJXHMHH BIIPIZKIB NHUX NPAMHX, 110
JeAaTh yCepeAuH]l Tpamnelil.

biuna cTopoHa piBHOOIYHOI Tpa-
neril ABCD nopiBHWE o CM,
a ocHoa BC — 4 cm. fxy 3 gBox
IIUX CTOPIH Tpanelil nepeTUHAae 0O1-
cekTpuca i1 kyra A7

IliaroHanl Tpamneill DepOeHIHKY-
nsapHi. llopenmn, mo cepeaHs JIiHLIA
Tpanenil JOPIBHIOE BIAPI3KY, AKHU 3'€IHYE CepeIHHH 11 OCHOB.

¥ rpaneril 3 ocHoeamMu AD 1 BC kvt ABD 1 ACD npami. IHoseau, mo
BOHA pP1BHOOIYHA.

Man. 5.20

Hu npaBmiIbHO, 10 JOBLALHY TPAaNelil MO HA po3pl3aTH HA JBa 40-
@ TUPHKYTHUKH, 3 AKAX MOMKHA CKJACTH Napajejorpam?

Bupix 3 nanepy OBl plBHI Tpanemnil 1 CKJIaJH 3 HUX mapa- /u_
nenorpaM. CK1IBKHM PI3HHUX ITapajiejIorpaMiB MOMKHA 3 HUX 8 £ gy
ckyqactTu? Yu piBHI mepuMeTpH TaKHX mapajejgorpamis?

' OcHoBa piBHODeIpeHOro TPUMKYTHHKA HA 2 CM MeHIIA
Blg OluHOI CTOPOHH. SHaWIW CTOPOHH TPHKYTHHKA,
AKII0 NEPHMETP TPHKYTHHKA, VTEOPEHOr'0 CepeaHIMH
JIH1AMH, HoplBHIOE 11 cwm.

' Bicexkrpucu KyTie A i B npamoxkyrauka ABCD
NeEPETHHAKTLCA Ha cTopoHl DC. SdHalaW CTOPOHHM NPAMOKYTHHKA,
AKINO MOro nNepuMeTp AopieHIOE 24 cM.

' 3 Toukn A 10 Kouna iz nearpom O nposegeno potuuni AB i AC. [losenn,
mo Todka O mexuTs Ha bicekTpuel £ BAC.

=3
———
—



ABCD — npaMOKYTHHE.
(AC = 186.
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CamocTivHa poboTa

Kytn tpaneuii gopisswiors 70° 1 80° 3naian iHmi KyTu Tpanemii.
MN — cepepnsa aninia AABC (MN | AC). 3naiiam nepumerpu
tpukytHuka MBN i worupuryraurka AMNC, axkmpo AB = 10 e,
BC=12 em, MN =9 em.

JHaliil OCHOBH Tpamnerii, AKI© BOHHM nDpomnopuiiiai uumeaam 3 i T,
a cepenHsa JqiHia Tpanenii gopisHioe 25 eMm.

Iliarorans pisHOOIYHOI Tpanellii € GicekTpHcoo i1 roeTporo KyTa. dHalian
nepuMeTp Tpaneiii, AKIO i1 MeHINIA OCHOBA AOpPiBHIOE 8 cM, a TYIHH KYT
120°.

KyTu tpanenii popisawwoTte 40° i 130° 3naiian inmi KyTH Tpaneii.
KP — cepenus ninia AABC (KP | AB). 3saiiiyn nepuMeTpid TPUKYTHUKA
KPC igvorupuryrauxka ABKP, akmo BC=16 em, AC=12 em, KP =10 ecm.
JHaIM OCHOBM Tpanelii, AKIO oAHA 3 HUX y 3 pasu Oiawiia 3a apyry,
a cepenHsA JiHiA Tpamnenii gopisHoe 24 cmM.

Iliaronans pisHoGiunOl Tpanenii € GicekTpueoro i1 roeTporo Kyra. 3Halau
nepuMeTp Tpaneiii, Axmo 11 6iuna cropoHa mopiBHioe 6 em, a rocrpuii
KyT 60°,

KyTu tpanenii gopisawroTte 110° i 100° 3naiiau iHmi KyTH Tpanemii.
EF — cepenns ninia AABC (EF | AC). 3naiinu nepuMeTp TPHKYTHUKA
EBF i wornpukyraurka AEFC, axmo AB =20 cm, BC =16 cv, EF =11 cm.
JHaIM OCHOBM Tpanenii, AKN0 ogHa 3 HUX HaA 6 cm Oinwimia 3a apyry,
a cepenH#A JiHiA Tpamnenii gopisHioe 10 cm.

Iliarorans pisHOOIYHOI Tpanelii € GicekTpucoo i1 roeTporo KyTa. SHAIK
nepuMeTp Tpaneilii, AKmoe 11 MeHIIa ocHOBa gopiBHIOE 12 em, a rocTpuit
Kyt 60°,

KEytu tpaneuii mopisawmoTrs 50° i 115° Jxaiian iHmi KyTu Tpanemii.
KP — cepenns ninia AABC (KP | BC). 3naiign nepuMeTps TPHKYTHHKA
AKP i wornpurytauka KBCP, aknio AB=10cm, AC=14 cm, KP=9 cm.
JHallI1 OCHOBH Tpamnellii, AKIIO OHA 3 HUX V 5 pasis MeHIa Bifg apyroi,
a cepenHs JiHia Tpanenii gopisHEe 18 cm.

Iliarorans pisHOOIYHOI Tpanelil € GicekTpucoo i1 roeTporo KyTa. SHaAlIH
nepuMeTp Tpanenii, ko 11 6iura cropora gopisawe 10 em, a Tynuit KyT
120°.



Hamnl po3rnaaaTUMeMO BJIACTHBOCTI YOTHUDPHKYT-
HHUEKIB, BIIHCAHHUX B KOJIO ¥ ONHMCAHHUX HABKOJIO KoJa.
IIna nboro BEegeMO MOHATTA LEHTPAJABLHOI'O KyTa 1
BIIUCAHOTO KYTA.

KRyT, BepmuHa s#AKOro 30iraeTeca 13 IEHTPOM
K0Jla, HA3UBAKTE LEHTPAJIBHHUM KYTOM.

CTOpOHHU HEeHTPaJLHOr0 KyTa JLIATE KOJIO HA Bl
nyru. OmHa 3 HUX JIeXKWTh V BHYTPIIIHIA obaacTti
IEeHTPaJILHOrO KyTa. I'oBopATE, 10 BOHA BIAMNOBIAAE
nasomy KyTy. Hanpuknapn, BujaljieHa Ha MAJOHKY
6.1, a agyra AC Bianoeiae IeHTPAJIBHOMY KVTY
AOC, 1 HaBnaKu: neHTpansHuil KyT AOC Bianorijnae
nyal AC.

[HenTpansHUH KyT Moxe OyTH 1 OlabIIHUM Bifg
posropayToro (man. 6.1, 0).

KoxxHa ayra Kona Mae MNeBHY HKYTOBY Mipy —
MIpY BIAOOBITHOTO 1H [IEHTpaJbHOro Kyta. Ra-
HYTE TAKOM, L0 UEHMPAAbHUL KYM 6UMIPHEMbCA
dyzow, Axka Uomy eidnoesidae. Hanpuwrnan, AKINo
£AO0C=60° to 1 kyToBa mipa nyru AC nopisaioe 60°,

[Tumyts: AC = 60°.

KyToga mipa Beworo kKosa aopieawoe 360°.

KyT, BepmiHa AKOro JIeXKHTH HAa KO0J1, 4 CTOPOHH
IEPETHHAKTEL KO0JI0, HA3WBAIOTHE BIHCAHHM KYTOM.
Axmo ayra AC nexHuTs ¥V BHYTPIIIHINA 00J1acTl BIIH-
caHoro kKyra ABC, To roeopaTh, 0 AaHWUM BIIH-
CAaHHUHM KVT cnupaeTbed Ha Ayry AC (man. 6.2).

Teopema 10. BnucaHmii KyT BMMIPHETBLCH nNoOno-
BEWMHOIO AYrM, Ha AKY BiH CNUPaETLCH.

Hosedenna. PoarnaseMo crio4aTKy BHIANOK, KOJIH
ONHa cTOpoHa BOucaHoro Kyta ABC, Hanmpukmnan
BC, npoxoauTs depea neHTp Koaa O (man. 6.3). Coo-
AYUYUBIOHE TOYKHU A 1 O BIAPIZKOM, OJEP:KHMO TpPH-
KyTHUK AOB, y akomy OA = OB, oTxe, LA = £ZB.

Po3gin 1 “YoTupukyTHMKK

KJIIO4YOBI CIIOBA

central angle —
LEeHTpanbHUIA KYT
inscribed angle —
BMNUCAHWUA KYT

arc — ayra

Man. 6.2

3a BJACTHRICTH) 30BHIMHLOIO KyTa TPUKYTHHUKA S AOC=/A + A B=2/8,

apingm /B = %ZAE}'C = %E



§ 6. LleHTparneHi | BmucaHi kyTH

Man. 6.3 Man. 6.4 Man. 6.5

HAxmo xoxHa 31 cTopiH BnucaHoro Kyrta ABC He NpoXoauUTh 4Yepes3 IeHTP

rosa (man. 6.4, 6.5), To, nporiBmK Alamerp BD, MaTuMemMo:

ZABD = %Eﬁ i /DBC = %I}E.

HARKIo 1eHTp KoJna JeXUTh ¥ BHYTPLIIHIN odnacTl L ABC (quB. manu. 6.4),
™ 1 e’

ro ZABC = /ABD + /DBC = %[Eﬁ + 1:-::'] =  AC.

AKmo nerTp Kona nexuTh no3a Kyrom ABC (ause. main. 6.9), To
1 T em— e 1 "

ZABC = ZABD - ZDBC = E(Aﬂ — DE] = EAC.

PoarnasayTo BCl MOMKIHMEBI BHIIAOKH.

OT:xe, KOMHHN BIHCAHWH KVT BHMIPHETLCA MOJOBHHOK IYIrH, HA AKY
BlH CIIMPAETHLCH.

Hacainkn
1. BiucaHuii KyT, 10 CIHPAETHCA HA JiaMeTp, — npamui (Mama. 6.6).
2. BimcaHi KyTH, III0 CTHPAKOTHCA HA OJIHY H TY caMy Ayry, — piBHi (maum. 6.7).
3. Bnucani KyTH, 10 CHHPaThLCA Ha piBHI nyru, — pieHi (Majx. 6.8).

Man. 6.6 Man. 6.7 Man. 6.8

HenTpansauid kyT AOC HAZHMBAKTE BIANOBIAHUM BrOHcaHoMy KyTy ABC,
AKINO BlH crupaeTscA Ha ayry AC, Aka He MICTHTE TOoYKYy B (man. 6.9).

Teopema 11. BnncaHMM KyT A0pPIBHIOE NONMOBUHI BIA-
MOBIAHOIO LLEHTPanbHOro KyTa.

Hosedenna. Hexaut £~ AOC = o (man. 6.9), Toml
AC = ¢. Brimcanwuii ~ ABC cnupaeTbeda Ha ayry AC.

Py FABO =% Crae, AR =~ FAG6,

2 2
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IJIA OJOTTMTIIMBUX

Teopema 12. KyT, BeplUMHA AKOro nNeXxwuTk ycepenwHi
KOna, BUMIpHOETLCA NIBCYMOIO ABOX AYr, HA AKi CNUpaKwTLCH
AaHMHA | BepTUKaANEHWA A0 HBOI0 KYTH.

loseneHHs.
Hexain npami AE | CD nepetuHawTLCA B Toudui B, wWo A
MICTUTECA BCepenuHi kona (man. 6.10). Jloeepemo, wo kyt ABC ’ C

BUMIpHOETLCA niBcymoww ayr AC | DE.
Mpoeenemo BIOPIZOKAD. A ABC=/A+ /D AK 30BHILLIHIA KYT

ANABD. Kyt A | D sBnucati, Tomy DY

ZABC = /A + £D = 2 DE + _ AC = ~(DE + AC)
2 2 2 . E

Teopema 13. KyT, CTOPOHM SAKOro nepeTrvHawTs KOno, Man. 6.10
a BeplMHa NeXxXuTk No3a KoNoM, BUMIipETLCA niBpizHMued Ayr uLoro Kona,
O NexaTk ycepeauHi KyTa.

loeeneHHa. HexaW CTOpPOHW [OOBINBHOMO Kyta A B A
NepeTuHaTbL KONo B TOYkKax, no3HavyeHux Ha manwoHky C
6.11. 3a BRAcCTUBICTIO 30BHIWHLONO KyTa TPWUKYTHWKA
SCBP=/A+ /P 3Bipcn £ A=/CBP - /P,

Kyt CBP i P BnucaHi, BOHW CNUPaloTLCA BIANOBIAHO Ha
ayru CPiBKi BUMIDIOKTLCH IX NONOBUHAMK. TOMY

P
/A = /CBP - /BPK = %Eﬁ - %E‘EE ;(ﬁi - BK ). Man. 6.11

1. Axuii KyT HA3UBAIOTHL: 4) LEeHTPANLHUM; 0) Bnucanum?

2. Illo o3Hauae BUCIIB «KYT COHPAETHCH HA AYTY»?

3. Ax sHaiiTH Mipy neHTpansHOro Kyra?

4. Cihopmynwii i foBeqH TEOPEMY NP0 BIIMCAHHHA KVT.

5. Ary mipy Mae BnucaHMI KVT, L0 COIUPAETLCA Ha Aiamerp?

Hoeenu, mo KYyT MM XOPI0OK 1 JOTHYHOK, IPOBEIEHOH

yepes KiHellb XOP/AH, BUMIPHETHCH MNOJOBHHOK AYIH, 10

JIeHUThE M1 HMMH.

 Hexat v wroml 13 nenTpom () npoeefeHo xopay AB,
a gepesd Touky A — nmoruuny AC (maxn. 6.12, a). Tom
nyra AMB, mo nexuTts ycepeanuHi kyrta CAB, € Iyrowo Mix XOpHaow
AB 1 mornunow AC. dArxmo M — cepenunna ayru AB 1 npomiHb

L"

]
R
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OM nepernHae ga"Hy Xopay B Touul H, TO &
£ 0OHA =90° Apxe OH — DicekTpuca KyTa IpH M
BeplinH1 plBHODeapeHoro /A 0OAB, a BoOHa, AK AN\

/>

BlJOMO, € BOJHOYAC 1 Horo BucoTow. OCKLIBKH
AOHA =90° 1o ZAOH =90° — Z0OAH.

1 £CAB=/0AC - LOAH =90° - LZOAH. Ot:xe,
KyT CAB nopieHwe S AOM, AKUH BUMIPHETHLCA
nonosuHOW Ayru AMB. Tomy 1t kyTr CAB BUMI-
PHOETHCH MNOJIOBMHOKO I[1€]1 OVIH.

Axmo xopna AB — plameTrp rojaa (man. 6.12, 6), A C

NOBOJ3XYBAHE TBED/3KEeHHA TAKOK IpaBUjIbHe, 60 >

10 JeXUTh VCepPelnHl nsoro Kyra, mae 180°.
Tourkn A, B 1 C giiaTes KOJIO HA TPH AVIrHd, OgHA 3
Akux gopieaioe 100° a apyra mHa 40° dinsma 3a
TpeT. sHauau Kyt SABC.

B nboMy BHnDagrky KyT CAB npaMuM, a O1BKOJIO,
)

- Hexait wyTtoBa mipa ayru AC (man. 6.13) no- iz
piBHOe x. Toal kyrosa mipa ayru BC nopisHIOE
x + 40° 3nmaroum, mo ayra AB micture 100°, Man. 6.12
MaemMo piBHAHHA X + x + 40° + 100° = 360°, abo B
2x = 220°, zigku x = 110° Orixe, KyTOBA Mipa A ’
ayru AC popierwe 110° a agyru BC — 150°
Tonl 3a BAACTHBICTIO BIOHCAHUX KYTIE OTPH-
Maemo: £ A=TH°% 2B =2355° 2C = 50°
c
Man. 613

Ha sakumx wmanwekax (Mman. 6.14) npoinmwerpoBaHO:
a) NeHTpaJlbHUH KYT; 0) BHIUCAHUH KYyT?

Man. 6.14
SHAWUIHM BOUCAHWM KYT, AKIO TrpajaycHa Mipa AVyrd, Ha AKY BlH
CIIMpAaEThCA, JopiBHIOE: a) 24°; 6) 40°; B) 90°; r) 138°.



Pozain 1 YoTupukyTHKM

SHaWIW HEeHTPaJbHUH KYT, AKINO BIANOBIAHMHE HOMY BIOHCAHHUH KYT
nopieHioe: a) 32° 0) 48°% B) 62°; r) 85°.

Yu mMo:xe meHTpaJlbHHH KYT OyTH TynuM! A po3ropHyTHM!
Boucanul KyT npAMHM. AKHM € BIANOBIAHUN HOMY LEeHTPaAJIbHUH

KyT! A roctpui b npamuii B Tynuit I' pogropayTHit
AKi sHaYeHHA MaThL OVTH V MOPOMKHIX KIITHHKAX Tabauii?
= A
HenTpansaunu 60° 100° o
By2
i e 35° [120° m°
BIIHCAHHH KYT

PYu mMoke BOHCAHUHA KyT OyTH OiabmInmM 3a
BIAMIOBITHHUHN HOMY IeHTpalbHUHN KYT?! C B
Homy nopiBHIOE NEeHTpaAJbHUM KYT, AKHH CIIH-

1
pPaeTLCA HA AYIrY, M0 CTAHOBUTL — KoJa? Man. 6.15

6
A 30° B 60° B 90° ' 120* K B HH
Koo i3 nearpom O toukamu A, B, C nogineHo F o aaaiialss
Ha TpH piBHI ayru. 3Haiam mipm Kyrie ABC ' 1
1 AOC (man. 6.15). o \,;."
M'aui A, B, C 1 mradaru sopit K Ta P poaMminieHi i, , C
Ha ofHOMY Koii (man. 6.16). fAxwmit iz kyrie 4 ° - 2
6inemmmit: KAP, KBP uu KCP? o
Hopucryouuce manwsakamu 6.17, a, 6, 6, 2, I
1 ¢, 3HAWIW HEBIJIOM1 eJIEMEHTH X 1 V.

B

Man. 6.17
SHal 1 KYTOBY MIpy: a) miBKoJa; 0) 4yBepTl KoJja.



§ 6. LleHTparneHi | BmucaHi kyTH

Ilozrau Ha Koml Toukn A 1 B Ta nobyayi neHTpaJbHUMA
KYT, 10 BianoBigae nyzsl AB.

Iloanau Ha Koal Toukn A, B 1 C Ta nodyayil BnucaHui
KyT, o Bianoeigae nysi AC.

Mipa BnoucasHoro gyta 70°. dHAWOH KYTOBY MIpy AVIH,
Ha AKY BlH COHPAETHCHA. SHAMAM MIPY BIANOBIAHOIO IEHTPAJLHOIO
KyTa.

Mipa BunucasHoro yta 55° SHaHJAM KYTOBY Mipy AVrHd, HA AKY BiH
COHpPAaETHECA. SHAWUAHU MIDY BIANMOBIAHOTO IEHTPAJIBHOTO KYTA.

I'pa. OnuH 3 yuacHHKIBE /O/lHA 3 YVUACHUIIL HA3WBAE MIPY BIHCAHOIO

! KyTa, a IJHmHUH / 1HIa — KYTOBY MIpY AVIrH, HA AKY BlH CIIHPAETHCA.

IloTiM yyacHHKH/y4acHHIl MIHAKTHECA POJAMH.

Mipa nenrpansHOro kyta 130° SHalim KyTOBY Mipy AVIrH, HA AKY BIH
COHPAETECA. SHAWAH MIPY BIANMOBIIHOTIO BIIHCAHOI'O KYTA.

Mipa nenTpansHoro kyra 80° 3HaAUAM KYTOBY MIpYy AVIH, HA AKY BlH
COUPAETHCA. SHAWAHW MIPY BIANOBIIHOIO BOHMCAHOI'O KYTA.

JHaMAW MIpY BOHMCAHOTO KVTa, AKHH CIHPAETHCA HA TPETH YACTHHY
KoJ1a.

SHAUAKM MIpY BOMCAHOTO KYTa, AKHH CIHUPAEThHCA HA NMATY YACTHHY
KOJIA.

A cHiBBIAHOCATHECA KYTOBlL MIpHM Ayr, HA AKl KOJ0 po30MBae HOro

_ HmeHTpaJdbHHUHU KyT 60°7

Sk choiBBRIHOCATBCA KYTOBI MIpH AVr, HAa AKl KO0JI0O po30HBae HOro
IneHTpaasHui KyT 120°7

Axui meHTpaNbHMH KYT OLIBIIMH 3a BIANOBIMHHUH MOMY BIOHCAHHH
KyT Ha (0°7

AKui meHTpANBHHN KYT OLABIINKE 3a BIAMOBIIHWH HOMY BOHWCAHUH
KYT Ha 25°7

Hlectepra (man. 6.18) mae 32 3ybdil. dHAUIH
MIpY IEeHTPAJBHOTO KyTa, AKHHA BIANOBlIJAE
OlHOMY 3y0IleBl 1 3anaanHI.

¥ Kol npoeaeHo ABl xopau AB 1 AC. S3Hauan
Mipy Kyra BAC, armo kyrtoel mipu ayr AC 1
AB nopieHOIOTE 32°15" 1 T8°405'.

¥ konl npoeemeHo asl xopau MK 1 MP.
SHauan mipy kyra KMP, AKIIo KyTOBlL MipH
nyr MK 1 MP pnopierowTe 17°42' 1 105°18.
Kyt mix aeoma pajalycaMH KoJia JOPIBHIOE
105° SHauaM KYT MIX JOTHYHHMH, NpPOBeje-
HHUMH 4epes3 KIHI [UX paaiycis.

Man. 6.18



Pozain 1 YoTupukyTHKM

Bl TOYKH A1IATE KOJ0 YV BigHomeHH1 11 : 13. SHAHIM KyT MIMX J0-
THYHHMH, 0 OIPOXOAATE Y4epe3 11 TOYKH.

IlBl TOUKH A1IATE KOJO HA OBl AYTrH, rpajycHa Mipa OJHIEl 3 AKHX Ha
40° BinsiIa 3a rpagycHy MIpy Apyrol. SHaAUIW KYT MM JOTHYHHMH,
0 NPOXOAATE Yepes i TOYKH.

Komo Tourkamu A, B, C,.., K noglneno Ha 10 pieHHX ayr. dHauIH
mipa KyTiB: AKB, AKC, KAB, KAC.

Hasrono tpurytHura ABC, v akoro £ A = 40° 2B = 60° onucano
KOJ0. dHAuaU KyTorl mipu ayr AB, BC 1 CA.

OnuH i3 KYTIB NPAMOKYTHOI'0 TPHKYTHHKA JopiBHIOE 40° 3Halinyn Ky-
TOBl MIpH AVr, HA AKlI BEepIIMHHA TPHUKYTHHKA po30MBAIOTE OIIHCAHE
KO0JI10.

Tourkn A, B 1 C gindaTs KOJIO HA TPH AYI'H, KYTOBl MIpH AKHX IIPOIOP-
niHl yncaam 6, 71 11. SHaiagu KyTH TpUKYTHHEA ABC.

Xopja AIIATHE KOJIO HA JBlI AYrH, OoJHA 3 AKHUX yV o pazle Dlnbmia 3a
OpYry. SHAWAW MIpH BOIHUCAHMX KVTIB, AKlI ONUPAIOTHCHA Ha 1[I0 XOPAY.
A chord divides a circle into two arcs, one of which is 2 times larger
than the other. Find the measures of the inscribed angles that are
based on this chord.

Xopjia AIAUTE KOJIO Ha JABlI AVrH, OfHA 3 AKMX Ha 46° mMeHma Bif
ApYyrol. SHAWAW MIpH BOHMCAHHMX 1 NEHTPAJBHHX KYTIB, AKl Oonupa-
IOTECHA Ha [0 XOpAy.

BD — piameTrp Kojaa, Touku A, P 1 C nexars Ha p B
Kol (mas. 6.19). YeTaHOBH BIANOBIAHICTE MIMK
KyTaMH, 3ajgadsuMu ymMoBamu (1-4), Ta 1X rpa- C
nycHuMH MmipaM#u (A-]l), akmo £ ABD = 40°, A
I-" B
1 ,AcD | AZ20°
2 /ADB | B40° 5
3 ,ApPB | Bo0°
4 / BCD T 9p~ Man. 6.19
k o 130° |

Ioeeau, mo plBHI XOpAH CTATVIOTH PIBHI AVTH.
Hoeea, mo KoJH ABlI AYrd KoJja piBHI, TO PIBHI 1
XOpAH, AKl 1X CTATYHOTh.




§ 6. LleHTparneHi | BmucaHi kyTH

PinoGenpennii tpukyTEuKk ABC (AB = BC) B
ynucaHo B koao (Man. 6.20). Busznau rpagycay mipy
MeHmol ayru AB, akap £ ABC = 20°,
Ha cropori AC AABC, axk Ha alameTpl, 000yI0BAHO 2()°
K0J10, AKe nepetuHae cropoHu AB 1 BC y Toukax M
1 N signosigsOo. HoBemm, mo AN 1 CM — BucoTH
SNABC., A——C
Ha cToponi AC AABC Ax Ha alamMeTpl mobyaoBaHO

. Man. 6.20
K0JI0, AKe mepeTuHae ctopony BC y Toumi M Tak,
mo BM = CM. Hoeemu, mpo HABC — plBHODEApPEeHHH.
Ha croponi AC ~AABC, ak Ha glamMeTpl, moOyaoBaHO K0JIO, AKE Iepe-
TuHae cropoHy AB vy Touml P rak, mo L ACP = ZBCP [losexu, 1mo
LHABC — piBHODEApEeHH.
Kyr npm BepmmuHl plBHODEApeHOro TPHKYVTHHKa HAopieHioe 40°,
Ha 0luni#i cTOpoOHl, AK Ha AlaMeTpl, nodOyI0oBAaHO MOIBKOJO, AKe Il-
JUTHCH CTOPOHAMH TPHUKYTHHEKA HAa o YACTHHHU. JHAHJIHU KYTOBL MIpH
YTBOPEHUX IVT.
KyT npu ocHOB1 piBHODeApeHOro TPUKYTHHEKA JopieHoe 20° Ha 0luHiM
CTOPOH1, AK Ha JalaMeTpl, moOyAI0BaHO IMIBKOJIO, AKe NLIHUTLCA CTOpPO-
HAMH TPUKYTHUKA Ha 3 YACTHUHW. SHAWIH KYTOBI MIpH YTBOPEHHX

IVT.
KRono, Bnucare B SAABC, ToTHKaeThCA 10 HLOrO y Toukax M, N, K.

SHauau Kyt HAMNK, akmo £ A = 56° 2B = 48"

Kyrn A ABC nponopuiiiHl umciaaMm 2, 3 1 o. AKHM 4dHciaaM OpoIo-
puiiial kytu AEFK, akumpo E, F 1 K € ToukamMu, v AKHX KOJO, BIIH-
cane B .NABC, NoTHKaeTLCA 10 HOro CTOpIHY

Bidxpuma zadawa. JIBl piBHI HenapanaeabHl xopau AB 1 CD He MalOTh
cnlasHUX TowokK. [losenu, mo ABCD — ...

Xopan AB 1 PK nepernHaioThcd B Touni C Tak, Imo AK = 42°,
BP = 106°. duaiingun /S ACK.

Xopau AB 1 CD neperuHawTbeda B Touni M, A AMC = 80°. dHamau
kyToBl mipu ayr AC 1 BD, axkmo ayra BD ua 20° 6iasma 3a agyry AC.
Xopau MEB 1 KP nepeTHHaWTBCH
B Tounl O, £ POB = 66°. 3Hallgn KyTOBI
Mmippu ayr MK 1 BP, akmio payra BP
y 2 pa3u 0laema 3a avry MK.

Ha xonl nocnlgoeHO B3ATO TOYKH A,
B, C, D, akl 0lnaTes KOJIO Ha 4YaCcTHHH,
npomnopuiai uwmecanam 6, o, 12 1 13.
SgHaumgm S AMB1 /ZAKD, ne M — TouKa
neperuny xopa AC 1 BD, a K — Touka
nepetTuHy npaMux AB 1 CD (man. 6.21).

Man. 6.21



Pozain 1 YoTupukyTHKM

Croporn ZA = 40° nDepeTHHAWTH KOJO
B Toukax B, C, K 1 L (man. 6.22). 3raingu
KyTtoBl wmipu ayr CL 1 BK, #AKImO
CB = LK = 100°,

Yepez KiHens XopaM, #AKa MOIIATE KOJO
YV BIJHONIEHH] 3 : o, MNPOBEIEHO IOTHUYHY.
SHAHAH TOCTPHH KYT MM JaHOK XOpPIOH 1
AOTHYHORO. Man. 6.22

YHepes KiHens XopAH, AKaA JALIHTE KOJIO Ha

OBl Iyru, ogHa 3 AKUX Ha 80° Olibmia 3a Apyry, OpPoOBeIeHO NOTHYHY.
SHalAH rocTpHUH KYT MI¥ JAHOK XOPA0KH 1 JOTHYHO.

Axmo Bl plBHI XOpAW NEPETHHAKTLCA 1 OHA 3 HUX TOUYKOW Iepe-
THHY OIJIHUTHECA HA BIAIPI3KH M 1 n, TO HA TaKl caMi BiApIi3KH A1IATHCH

1 apyra xopjaa. losemn.
Axr, Mmanouu JHIle KOCUHENL, 3HAHTH IeHTD Koja?

L

Iz nynkoro pi3HOKOJBOPOBOr'Q MANEPY BHPIM IBA KPYru m
ofHOTO paxaiyca. Poapixk KoxeH 13 HHX 00 pajlycy '
(man. 6.23, a). Bknaagm ogvH Kpyr B 1HIIWH 4Yepes IMpo- gt
pizu, 100 YTBOPHEBCH HNEeHTPAJBHUNA KYT, AK HA MAJIOHKY
6.23, 0. lloxa:xH 3a DOODOMOrOK BHIOTOBJEHOlI MOIeJ1

neHTpaabsHl KyTH: a) 180°% 0) 120° B) 45%; 1) 30°.

090086

Man. 6.23

Obuucan KyTH piBHODIYHOI Tparnenlil, AKIN0 OJHH 3 HUX
Ha 42° OLnbIIHMH 3a 1HIIHH.

OcHoBM piBHOOIYHOI Tpanenil JoplBHIOWOTL 6 cM 1 15 cwm.
SHaUHW NepuMeTp Tpanenil, AKIO 11 roCTPHH KYT H0-
pieHIOE 60°.

biuHa cTopoHa piBHOOEApeHOTI'D TPUKYTHHEKA HoplBHIWOE 23,6 cM, a BH-
cora — 11,8 cM. SHAMAHM TYOHH KYT M3 OlCeKTpHCAMH KYTIB IpH
ocHOBL. CK1JIBKM pO3B'A3KIE Mae 3aaada’?




§ /. BriviCaHi ¥ onrucaHi YOTUPKKY THMKM

KJIIOYOBI CJIOBA

inscribed quadrilateral — BnncaHi YOTUPUKYTHUKMK
circumscribed quadrilateral — onucaHi HOTUPUKYTHUKMK

consecutive sides — cyCciaHi CTOPOHM
opposite sides — NPOTUNEXHI CTOPOHMK

AKnio Bel BepIIHHM YOTHPHKYTHHEKA JIeXKATh HA KOJ1, HOT'0 HA3WBAKOTH
BIIMCAHMM ¥ KOJIO, 8 KOJI0 — ONHUCAHHMM HABKOJO YOTHPHKYTHHKA.

AKmo KoJM0 JOTHKAETHCA 0 BCIX CTOPIH YOTHPHUKVTHHKA, TAKHUH YOTH-
PUKYTHHUK HA3WBAKTHL ONMHCAHUM, a4 HOJI0 — BNHUCAHUM YV YOTHDPHUKYTHHUK.

AK 1 B TPHKYTHHKY, LEeHTP KO0Jla, BIMCAHOrO B YOTHPUKYTHHK, 3HAXO-
OIUTHLCA B TOUYI[l MepeTUHY 0iCeKTpHUC MOT0 KYTIB, 4 IEHTP Ko0Ja, OMUCAHOTrO
HABKOJIO YOTHPHKYTHHKA, — V TOUYlll NepeTHHY CepefHHHHUX NeplIeHIHKY-
JIAplB, NIPOBEJeHUX JI0 WOTO0 CTOPIH.

He B KOMHMHA YOTHPHKYTHHK MOMHA BIOHMCATH KOJIO 1 HE HABKOJO KO-
HOT'O YOTHPHKYTHHKa — onMcaTrH koJo (man. 7.1, a, 6).

N D

Man. 7.1 Man. 7.2

PoarnareMo HaMBaKJIHEBINI1 BAACTHBOCTI YOTHPHKYTHHKIE, ONHCAHUX
HABKOJIO KO0JIa 1 BIUCAHHUX Y KOJIO.

Teopema 14. Cyma OBOX NPOTUAEXHMUX KYTIE YOTUPMKYTHMKA, BNMCaHOro
B Kono, gopieHwe 180°.

KyTHHK (Man. 7.2). Moro nporunesxui kytu A i C Boucasi.
I[lepmuit BUMipreTHCA MONOBHHOW AyrH BCD, npyruii — no-
noeuHOK ayru BAID. Cyma KyTiB A 1 C BUMIpHETECA IIiB- E

cyMO0 mUX ayr, Tobro misrosom. Ilierkony eignmoeigae 180°. vse.eelcolp
Orxe, /A + 2C = 180°.

Hoeedenna. Hexait ABCD — BnucaHH# y KOJIO YOTHPH- E $E




Po3gin 1 “YoTupukyTHMKK

Ananoriygo Mo3HA NokasaTH, mo £ B + 2D = 180°.
ILna ehopMynbOBAHOI TEOPEMH MPABUJIBHA TAKOX oDepHeHa TeopeMa.

Teopema 15. HKuWi0o cyMma ABOX NPOTUNEXHWUX KYTIE YOTUPUKYTHUKA OOPIBHIOE
180°, TO Uel YOTUPUKYTHUK MOXHAa BNMUCaTHU B KONO.

HoeeneHHA 1l€l TeOpeMH AHUBUCE V pyopuOl «[liAa JonHTIHBHX».

Hacnidku

1. HaBK0J10 KOKHOr0 NPAMOKYTHHKA MOKHA OINHCATH KO0JI0.

2. HaBroao Ko:xHOI piBHODIYHOI Tpanenil MO3¥HAa ONMHCATH K0.JIO0.

Cthopmynrwemo TeopemMu 14 1 15 y BUrnAal ogHIEl TEOPEeMH:

YoTHPHEYTHHE BIIHCAHMHM B KOJIO TOAl M TLABKHM TOIl, KOJHM CyMa JABOX
HOr0 MPOTHJIEKHHX KYTIB HopisHwoe 180°,

Teopema 16. AKLLO YOTUPUKYTHUK ONMMUCaHWA HABKOMNO KOMNa, TO CymMa OBOX
WOro NPoTUNEeXHWUX CTOPIH A0OPIBHIOE CYMI ABOX IHLLUWX MOro CTOPIH.

Hosedeuna. Hexant worupuryTHUK ABCD onucaauid
HaBKoJ0 Kona. [loeememo, mo AB + CD = BC + AD
(man. 7.3). lloagHaunMO TOYKH AOTHKY CTOPIH YOTHPH-
KYTHHKA [0 BOHcaHoro kKona oykesamm K, M, P, T.
OcCKINBKH BIAPIZKKM JOTHYHHUX, NPOBEIEeHUX 3 OfHIel
TOYKH [0 KOJIa, PIBHIi, TO

AK =AT, BK =BM, CP=CM, DP = DT.

HopaBmiu Mo4JieHHO BCl 1 PIBHOCT1, M1CTAEMO:

AK + BK + CP + DP=BM + CM + DT + AT, abo
AB + CD=BC + AD.

Mae micie 1 obepHeHa TeopeMa.

Teopema 17. HkuWwio cyma ABOX NPOTHUNEXHWUX CTOPIH ONYKNOro YoTUPMUMKYT-
HMKa AOPIBHKOE CyMI ABOX IHLUMX AOr0 CTOPIH, TO TAKMA YOTUPMKYTHUK MOXHA
OonMcaTH HABKOJO Kona.

[0 TeopeMy MOXKHa J0BECTH MeTOAOM Bix cymnpoTusHOro. Cnpobyi apo-
OUTH Ile CAMOCTIHHO.
Teopemu 16 1 17 chopMmynweMo Vv BHTIIALL OJHIE] TEOPEMH:

Onyknuili YOTUPUMKYTHUK ONMUCAaHMIA HABKONO Kona 1oA4i M TinkKn To4il, KONKM
CyMa ABOX WOro NpoTU/NeXHWX CTOPIH A0OPIBHIOE CYMI ABOX iIHLLMUX CTOPIH.

s,
MNepenon Ha nnatdopmy GIOS Ta 3akpinn martepian “"e’ 'Y
naparpada (Tema. MNoaibHICTL TPUKYTHUKIB. Ypok 3). L
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oI OOTIMTIIMBUX

Joeepemo TBEPOXEHHA, chOopMyNLOBAHE B TEOpeMmi 15.

HAxKuwo cyma ABOX NPOTUNEXHUX KYTIB YOTUPUMKYTHMKA A0~
pieHwe 180° TO UEeH YOTUPUKYTHUK MOXHAa BNUCATH B KONO.

HoeeneHHa. Hexaln paHo 4YoTUPUMKYTHUK ABCD, y akomy
LA+ ZC = 180" (man. 7.4). MNokaxemo, WO HABKONO HLOMoO
MOXHa onucaTtK kono. Yepes Ttodku B, C | D moxXxHa onucaTtu
enuvHe kono. BoHo oBoB'A3KOBO nporae | Yepe3 Todky A. bBo
kKonum B Te kono nepetuHano npamy AD He B ToYui A, a B IHWIA C
Touui A,, To Bbye BKU BNUCaAHUA YOTUPUKYTHWK A, BCD, | Mu B
manun: £ BA, D+ £C = 180°. 3aymoeoio LBAD + ~C = 180° 13
LlMX NBOX piBHOCTEN BUNAuBae, wo £ BAD =/ BA D, 10670 30-
BHILUHIA KYT TDUKYTHMKA AA, B, NOPIBHIOE NOro BHYTPILLIHLEOMY
KyTy. LUboro He moxe bytu. OTxe, 3pobneHe npunyLeHH:a He- D
npaeuMneHe. 3a ymoBKu LA + 2 C = 180° kono, 9Ke NpoxoauTh

: Man. 7.4
yepes todkn B, C, D, 060B'A3K0OBO NPOX0OAMTE | HEpe3 TO4YKY A.

Aruit YOTHPHKYTHHK HASHMBAKTL BIMCAHUM YV KoJ07

Axuit YOTUPUKYTHHK HASHBAKOTHE ONHCAHHM HABKOJIO Koja?

Yu B OVAb-AKHII YOTHPHKYTHHK MOJKHA BIIHMCATH KOJI0?

Yu HaABKOJI0 BYIL-AKOT0 YOTHPHKYTHUHKA MOMHA OIIMCATH KOJO?

[Mosicuu, AKY BAACTHUBICTE MAIOTH KYTH YOTHPUKYTHHKA, BOIUCAHOTO B KOJIO.
INoscan, AKY BJAACTHBICTE MAlOTh CTOPOHH YOTHPHKVTHHKA, ONHCAHOTO HA-
BROJIO KOJIA4.

O WN -

¥ KoJI0O BOHCAHO YOTHDUKYTHWK, JBA IOCJHIJMOBHI KYTH
Aroro mopieHoowTE 100° 1 90° 3HalauM MIpH ABOX 1HINIHX
MOr'o KYTIB.

- Hexall v BnucaHoMY 4JOTHPHKEYTHHRY ABCD

£ZA=100°% £B=90° (man. 7.9). B
Tom
£C=180° — LA =80°,
/D =180° — 2B =90° A
CepenHa JiHiA Tpamneril, ONDHCAHOI Ha-
BKOJIO KOJIa, MOPIBHIOE M. SHAUJH TEPUMETP C
Tpamneril. D

- CyMa ocHOB Tpamneifll BABIYl Olasira Bifg 11

cepeHbOl JI1H11l, TOMY OOPIBHIOE 2m. B onnu- Man. 7.5



Pozain 1 YoTupukyTHKM

CAHOMY YOTHPHUKYTHHKY CyMa JBOX MOPOTH- B C

JeXHUX CTOPIH [MOPIBHIOE CYMI JBOX IHINHX

oro croplH (Man. 7.6). Tomy cyma OIUuHHX K m p
i

CTOpPIH Tpanelil TAKOM A0piBHIOE 2m. A nepu-
MeTp Tparneriil JoplBHIOE 4m.

Man. 7.6

ChopMmynwil 1HIMAMH CJIOBAMH: «YOTHPHKVTHHUEK BIIH-
CAHO B KOJIO», «KOJIO BIIMCAHO B YOTHPHUKYTHUK».
Hu npaBuIBHO, 110 KOMHHHM ONHCAHHM YOTHPHKYVTHHEK
onyrJIui? Yu npaBuiIbHe 0DepHEHE TBEpIKEeHHA?

» HaseniTs mpuxiaj YOTHPHKYTHUKA, AKHH €:
a) BOJHOYAC BOMCAHHUM 1 ONHCAHHM;
0) BnucaHuM, aJie He € ONHCAHHUM;
B) OMHCAHUM, aJle He € BIHCAHUM.
Tpu nocnaifioBH1I KYTH BIIHCAHOTO YOTHPHKYTHHEKA AOPIBHIOKTE 710°,
100° 1 110°, 3SHaWguM MIpYy Y4eTBEPTOrO KVTA.
A 70° b 80° B 90° I' 100°
OcHoBH piBHODIYHO] Tparnellll A0pIBHIOIOTE 8 cM 1 12 eM. dHalian 6IuHY
CTOPOHY Tpartel(il, AKII0 B Hel MOKHA BIHCATH KOJO.

A 20 cm b 10 cm B 5cm I' 40 cm
SHAWIHW CTOPOHY KBAJpaTa, ONMMUCAHOTNO HABKOJO KOJIa pajiyca 3 CM.
A3cm b 6 cm B 1,0cm I'9 em

SHalau AlaroHaJib KBaJpaTa, BIIMCAHOI'O B KOJIO pajalyca r.
HoBeaun, 1m0 HABKOJO OVAbL-AKOro NPAMOKYTHHKa MOXXHA OIHWCATH
KO0JI0.

» Yu npaBuiasHO, MI0 KOJIO, ONHCAHE HABKOJI0 YOTHPHKYTHHEA
ABCD, € Tako ONMHUCAHHM HABKOJIO TPHKYTHHEKAa ABC?

» Yu npaBuibHO, IO KOJO, BIHCAHE
B 4OTHUPUKYVTHHUK ABCD, € Takox BIIH-
caHUM V TPUKYTHUK ABC?

turtle.forward(100)
turtle.left(90)
turtle.forward(100)

IIpoanasiayii vacTuHy Koay B Python. H%«ci turtle.left(90)
3HAYEHHA MAKTh CTOATH B JIBOX OCTAHHIX turtle.forward(100)
pAnKax, 1mod yTBOPUMBCA KBaapar, vy AKHH turtle.left(90)
BOMCAHE KOJIO? turtle.forward(100)
turtle.left(90)
turtle.forward( )

turtle.circlea( )
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Jlea moOCHIJIOBHI KYTH BIOHCAHOIO YOTHPHUKYTHHKA JI0-
pieHO0OTE 67° 1 112° SHaiau aBa 1HIIL HOro KYTH.
I'pa. KoxeH 3 [BOX nepmmux Y4YHIB /KOMHA 3 JBOX
~“. HnepmMx YydYeHHIb HA3MBaE MIpYy [ABOX IMOCJIJOBHHX
KYTIE BOHCAHOI0 YOTHPHKYTHHEAa. [lBa HacTynHi
rpaBil /aBl rpaBuMH]I MalTh HA3BATH MIpH ABOX
IHIIINX KYTIB.
Ilea mocaifioBHI KYTH YOTHDPHKYTHOI KIyMOHM Ha
maJ. 7.7 popieHw0OTE 80° 1 120° SHauam apa 1HINOL
11 KYTH.
Yy mMoxHaA onMcATH KOJIO HABKOJO YOTHPHKYVT-
€. HWKa, KYTH AKOro, B3ATI MOCJIiJOBHO, NpONOpIiini
gucaam: a) 2, 5, 714:0) 3,4, 71 57
Yu MoKHa OIIHMCATH KOJIO HABKOJIO NIPAMOKYTHOL Tpanenil? Yomy?
Hoeeau, Mo BOMCAHA B KOJIO Tpalelnid plBHOOIYHA.
Tpu nocnifgoBHI CTOPOHHM ONMCAHOIO YOTHPHKVTHHUEKA JOPIBHIOKOTH
2cm, 3 cMmi 4 ecMm. 3HaAHIH YEeTBEPTY CTOPOHY.
The three consecutive sides of the quadrilateral are 7 in, 10 in and
15 in. Find the fourth side.
Tpu mnocnaiioBHI CTOPOHH OIHCA-
HOT'0 YOTHPHKYTHHKA TMTPOMIOPIINHHI
guciaaMm 3, 4 1 6. SHaHgH 1X, AKIIO
NOBXXHWHA 4YeTBepTOl CTOPOHH JI0-
pisHIOE 20 cwMm.
Tpu mocalgoBHI CTOPOHH ONHUCAHOIO
YOTHPHKYTHHEA I pONOPLINAHI
yucianam 3, 6 1 7, a Horo nepumMeTp
40 M. SHaHUIW JO0BKHHY 4YeTBepTOl
CTOPOHH.
YorupukyTHug ABCD onu-
caHUMW HaBKoJO Koaa. AB = 12 cwm,
BC =8 em, CD = 18 cM. SHaUJIHU JOBXHWHY CTO-
poru AD.
Hoeeau, mo TOYKA [OepeTHHY [AlaroHajleld KBa-
ApaTra € I[eHTPOM Ko0Jia, BIHCAHOI'0 Y KBajpar.
B ¥Yxkpalscskunx Kapnarax, y CrpuiickKoMy pa-
€U jioni JIeBiBebKOI obsacTi, MOKHa BifBiaTH ce-
pPeIHLOBIYHY HACKelbHY QopTeni-rpajg 1 MHT-
Humw XII-XVI cromites Tyerans (Man. 7.8, 7.9).
Ho Hammx pHIB 30eperniuck JIHINE CHKenl, aje
3HAXIJKKM CBiUATH, 10 IOTPANUTH YV (hopTeio

Man. 7.7




PO3aI 1 HoTvpuky THIAKK

MOXKHA OyJI0 yepe3 MicT, M0 ONYCHKABCH
1 migiiMaBcA 3a JOMOMOTOK MeXaHI3MYy,
gobpaskenoro Ha w™maja. 7.9. Copobyiite
NMOACHUTH, AK mnpamnosaB MexaHiam. [o-
BEelITh, L0 TOYKAa MNepPeTHHY [IlaroHajeu
KBajpara OyJe HeHTPOM Ko0Ja, OIIHCAHOI'0
HaBKOJO KBazapara (maJ. 7.10).

JHoeean, 1m0 OEeHTP KoO0Ja, OIHCAHOI'0
HABKOJI0O MNOPAMOKYTHHEKA, 3HAXOIHUTBLCH
B TOUYIIl NepeTHHY HOro AlarcHaJiei.
Mer1a cTopoHa NpAMOKYTHHEKA JOPIBHIOE
5 ¢Mm i yrBoproe 3 pmiaroHamnmo kyrt 60°. Man. 7.10
3Hailian pajiyc onHcaHOTO KOJA.

Koranes Mae CTBOPHUTH eJeMEHT KOBAHHUX
popiT (man. 7.11). Menma cTropoHa
NpAMOKYTHHKA MopiBHIOE 12 oM, a HVT
Mi #Horo mlaroHaaamu popieHioe 60°,
Axuil paaglyc Oyae MaTH KoOJI0, ONHCaHe
HABKOJIO IPAMOKYTHHUEKA?

HiaroEans Tpaneill neponeHARKYJIAPHA 10
OluHOl cTOopoHH. HoBenu, 10 LIeHTP KoJa,
OMUCAHOr0 HABKOJIO Tpaneril, JeXHUTs HA
cepenuHl DLIBLINOI CTOPOHH.

Hiaroans Tpanenil NDepOneHIWKYIApHA
no 6lyuHOl CTOPOHH, II0 AOpiBHIOE 6 cwM. Man. 7.11
3Haligu pajaiyc Koja, OMHCAHOTO HABKOJIO

Tpamnelii, AKIO 11 rocTpHH KyT aopieHIOe 60°.

IiaroHans Tpanenil neprneHAUKYJIApHa Ao O0I94HOI CTOPOHHM, IO J0-
pieHioe 11 cMm. dHaWagu pajlyc KoJja, ONHMCAHOT'O HABKOJIO Tpamnemnil,
AKIIO 11 TYOuid KyT nopieHioe 120°,

' KyTH Tpanenii nponopriiigi uncaam 1 i 2, a giarosanas € diceKTpHCO0
rocTporo KyTa. SHalau pajlyc ollMcaHoro KoJja, AKIe d0luHa cTOpOHA
Tpamneril mopieHwe 12 cm.

SHAWIW MepUMETpP KBajJpaTa, ONMHCAHOIO HABKOJIO KoJa pajaiyca 6 mw.
llepumerp kBanpara nopieHwe 20 cMm. 3HaUaM paalyc Koja, BIOIUCAa-
HOI'0 V¥ KBajpar.

Hoeenu, 1o pajalyc KoJja, BIIMCAHOrO B poM0, JOpIBHIOE IOJIOBHHI BH-
coTH pomba.

Cropona pomba popiBeIOE 6 cM, a roctpuil Kyt 30° 3maiigu pagiyc
K0J1a, BIIMCAHOro B poMO.

IlepumeTp Tpamneiii, onucaHol HABKOJO Ko0Jia, JNOpiBHIOE 8 M. 3HAHIN
11 cepeHIO JI1HI.

Pizauna ocHOB NpAMOKYTHOL Tpamnerll JOpPIBHKE 3 €M, 4 TOCTPHH KYT
45°. 3Halimu pajiyvc BOUCAHOTO KOJA.

A




§ /. BriviCaHi ¥ onrucaHi YOTUPKKY THMKM

SHaMaIM pajiyc Kojia, BIIMCAHOIO B PIBHODIUHY Tpanemniro, AKINO 11
Ol4yHAa cTOpOHA AoplBHIOE 18 cM, a KyTH nponopuiiHl yncaam 1 1 9.
JHAMIKW HNepHMeTp HOPAMOKYVTHOL Tpamenll, onHcaHOl HABKOJO KOJA
pajaiyca o ¢M, AKIIO OAHUH i3 11 KyTie 30°.

Paniye kojsa, BIHUcaHOrO B NMPAMOKYTHY Tpanelir, MOPIBHIOE T CM,
a Tynui Kyt 150° 3HAWOU cepeAHIO JIIHIK Tpamerll.

Kono, Bnucane y NpAMOKYTHY Tpaneniw, ALIUTE TOYKOK JIOTHKY
Olnsmy DIYHY CTOPOHY Ha BiApidku 4 cMm 1 9 eMm, a paalyc BOIUCAHOTO
Ko0Ja nopieHwe 6 cM. ¥CTAHOBITE BIANOBIHICTE M1 eJleMeHTAMHY Tpa-
nemnii, sagzasuMu ymosamu (1-3), Ta ix unciaosuM zHauenHaAM (A-]IL).

| 1 Binwiia OluHa CTOpOHA A6 cm
2 meHma d0iuHa cTOpoHA b 12 cm
3 cepennda nimig Tpanenii | B 13 cm
I' 12,5 cm
I 25 cm
\. J Man. 7.12

OcHOBH aepeB’siHOL p1BHODIUHOI Tpamellil nponopiliHl yncnam 2 1 7,
a bluHa cTopoHAa AoplBHIoe 18 am (man. 7.12). 3HAMAHM OCHOBH Ii€l
Tpamnelil, AKIO B Hel MOKHA BIHCATH KOJIO.

Y Tpaneniw, cepefnHA JlHIA AKol mopieHiooe 20 cM, BOHCAHO KOJO.
SHAUJIHU NMepUMEeTp Tparlelril.

VY Tpaneniro ABCD (AD | BC) sunucano Koso iz meatrpom O. losenn,
mo £ AOB = 90°,

Y1 MoXHa BOMCATH KOJIO B mapajejiorpaM, BIIMIHHHH Bijg pomba?
YUn moxHA onHMcaTH KOJIO HABKOJIO HapaJjejorpama, BIIMIHHOIO Bif
npaAMoKyTHUEKa? Yomy?

AKi 3 HAaBeleHUX TBepIKEHb € NPABUJILHUMUT

I. ¥ Oyob-AKMH TPHKYTHHK MO HA BIHCATH KOJIO.

II. ¥ Oyap-AKMH ONPAMOKYTHHEK MOHA BIHWCATH KOJIO.

III. ¥ 6yab-AKuil poMD MOXKHA BIIHUCATH KOJO.

Komo, Buucase B piBHOOIUHY Tpaneiirn, JiLIHTE TOYKOO
NOTHUKY OIUHY CTOPOHY HAa BIJpi3KH, OIUH 3 AKHX HAa
2 cM OlnsIIMM 3a 1HOI. SHAWJAW CTOPOHHM Tpamellil,
AKIO 11 cepenHA JiH1A nopieHoe 20 cM.

Komno, Bnucane y NpAMOKYTHY Tpanemniw, JILIHTH
TOYKOK JOTHKY Olinbmiy Ol4HY CTOpPOHY Ha BiApIZKH 9 cm 1 16 cm.
OHAUIW pajilyc BOHUCAHOTO KOJIa, AKI0 NepAMeTp Tpanelil JOP1BHIOE
98 cwm.




Pozain 1 YoTupukyTHKM

SHaMIM KYTH 4YO0THPHEYTHHEKa ABCD, BoMcaHoro B KO0J0, SAKIIO
LACB =42°, Z~ DAC =68°, L ABD = 60°,

SHalMIM KYTH 4YOTHPHEYVTHHEKa ABCD, BouMcaHOro B KOJ0, HAKIID
LBDC =48°, LCAD =40° £BCA = 38°.

¥ vorupuryTHUurky ABCID, BnucaHoMy B Ko0J0, AlaroHaias Bl nepiien-
TUKyaApHa no aiaroHanl AC 1 AinuTs 11 HABOLI. dHAHWAW KYTH 40TH-
PHKVTHUKA, AKI0 £/ B = 68°.

3 Touku M, AKa HaNEXUTH BHYTPIIIHINA obaacTl KyTa P, npoBegeHO
neprneEAuKyaapun MA 1 MB no ctroplH KyTta. dHauau S~ APM, armpo
L ABM = 23°.

¥ rocrporyrHOMY TPUKYTHHKY ABC npoeeneno sucotu AH 1 BK, akKi
nepeTHHawTLECA B Tounl M. Hoeenu, mo A MKH = 2~ MCH.

Armo Bnucane B 4oTHPUKYTHHK ABCD Koo JOTHKAEThCA 0 HOro
cropilH AB1CD B tourkax K1 P, to ZAKP=/KPD. Jlopenn.
IliaroHanl YOTHPUEYTHHKA AIMATE Horo KyTtw Haenoin. [loeenwm, mio
B TAKHUUA YOTHPHUKYTHUK MOMHA BIIHCATH KOJIO.

¥ pomb 31 cTopoHO 8 M 1 roeTpuM KyToMm 60° BnucaHO KO0, SHAWUTH
BIIPI3KH, HA AK]l TOYKA JOTHUKY ALJIWUTH CTOPOHY pomba.

¥ pomd, Tynu# KyT AKoro jgopiBHioe 120° BnucaHo K0J10. ¥ AKOMY
BITHOIIIEHH] TOYKA AOTHUKY ALJIWTHL CTOPOHY poMmba?

¥ pom0, oauH 13 KyTIiB AKoro Ha 46° OlnpImnil 3a 1HINWM, BIOHCAHO
KOJI0. SHAWAHM KYTOBL MIpH Ayr, HA AKlI KOJ0 AINHTHBCA TOYKAMH
IOTHKY.

¥ KBajpar, IepUMeTp AKO0ro AopleHwe 24 cM, enucaHo Kojo. [lo Koaa
IIPOBEAEHO JOTHYHY, AKA IEepeTHHAE Bl CTOPOHH KBajpara. SHaWuIH
NeEPHMETD YTBOPEHOI'0 TPHUKYTHHKA.

Hiaroranl gworHpukyTHHKa ABCD, Bnuca- B

HOr'0 B KOJIO, INEepeTHHAKThCA B Todmi K,
FZAKB = 70° (man. 7.13). SHaHaM KYTOB1
mipua ayr BC 1 AD, akmio ogHa 3 HUX Ha ik
60° blnema 3a apyry.

Hiaronanl gorupukyTtHura ABCD, snuca-
HOr0 B KOJIO, IIepeTHHAKTBCA B Touml K,
ZAKB = 70° (man. 7.13). SHallin KYTOBI1
mipa ayr BC 1 AD, AKImo ogHa 3 HHUX

v 4 pa3u MeHIIA BiJ Apyrol.

¥ piBHODIUHIH Tpamenil KyT NIpH OCHOBI Man. 7.13
nopieaiwe o0° a KyT MIXK JlaroHaJaaAMH,

AKWH criUpaeThesd HA 014HY cTOpoHy, nopieHwe 30° Jle mexuTs HEeHTp
OIIMCAHOT'O KO0JIA: yCcepeAHH] Tpanenll 4 no3a Hew!?

¥ pieHOOIYHIA Tpanenll 3 Kyrtom 100° miaroHans € OiCEKTPHCOR
roctTporo Kyra. [lopeau, 1o NeHTp ONHCAHOI'0 KOJIA JIKHThL YCepeauHl
Tpamneii.

D
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(HEIH

Hosegu, 1m0 KOJIH TPH KYTH ONHCAHOIO YOTHPH- B
KyTHHUKA plBHI, TO BIH — JeJbTOI]. V ~~C
HocaiaiTe, AKHM €:
4) BOUCAHWH YOTHPHKYTHHK, TPH KYTH SKOIO
piBHI; .ﬁ )
0) BIHCAHHM YOTHPHMKYTHHK, TpPH CTOPOHH
AKOro piBHIi; A ~Np

B) ONUCAHUNH YOTHPHKYTHUK, TPH CTOPOHH
AKOT'0 piBHI. Man. 7.14

Ilopeau, 110 NMepUMETp Tpamelil, onUcaHOLI HABKOJIO KoJia pajlyca I,

OlnLIIUH 3a 8r.

Cyma aBoxX KyTIB, Oiji AKMMH 13 HOEHTpPa KOJIa, BOMCAHOIO B 4YOTH-

PHKYTHUK, BUJAHO /Bl MOro MIPOTHJEXKHI CTOpPOHH, NopiBHIEe 180°

Iosenu (man. 7.14).

I3 nynkoro piaHOKOJILOPOBOrO MANEPY BUIOTOB MOJENb, 38 :_
NOMOMOT'0I0 AKOl MOJXHA IOKA3aTH IPAaBUJIBHICTE TEeOpPeMH .
16. Cropucraiica MaJllOHKOM 7.19. .,

Tourkn A 1 B ginaTes KOJIO HA YJACTHHHM, OJHA 3 AKMX Ha
80° dinkmia 3a Apyry. SoHaAWJAW MIpDH BOMCAHUX KVTIE,
AKl cOUpPAaTLECA HA Xopay AB.

Tourku M, N, P 11nATE KOJIO HA YACTHHH, NIPONOPIIHHI -
ypenam 2, 5 i 11. 3maiigu kyru AMNP.

Kyt mimxk xopmow AB i 10THYHOIO, IIPOBEIEHOK Yepes TOYKy A, Jo-
piBHIOE T2° SHAWAWM KYTOBI MIpH ayr, Ha AKl xopaa AB posbuBae
KO0.JI0.




Pozgin 1 YoTvpukyTHMKM -

SAOAYI BATOTOBMMM MANMIOHKAMM

[0 /. AOB = 130°. AB=CD. A
/ ACB HosecTn: \
BK = KC. B
” \
C
B i5.36-4:3, /B =50 A
£ ABC =70° S
AM, MC
e A o 0Ol
M
C B
E ABCD — npaAMOKYTHHK. ABCD — Tpanenis.
/2 - /1=230° CD=T,
CD = 5. £ D =60°,
R R
A
| ABCD — rtpanenis. ABCD — pow.
MN=9, 2 D=30° LZABC . ABCD=1:5,
2
AB,CD B C .
' AB A




3anadi 3a ToToBMMK ManoHKaM

IlBa mocnigoBHI KYTH BOHCAHOrO YOTHPHUKYTHHKA HopiBHIOWTE 70° 1 80°,
SHalau aBa iHmi #oro KyTH.

Touku P i K ninarte KoJso Ha ABi yacTHHH, OOHA 3 AKMX V 4 pasu MeHNIA
Binm mapyroi. dHaHAM MipH BOMCAHMX KYTiB, AKl COMpPAOTHCA HA XOpAY
PK.

SHalinu nepumerp pisHoOiuHOI Tpaneiil, v AKY MOMKHA BHHCATH HKOJIO,
AKIO 11 OCHOBU MOPiBHIOKTE o ¢M 1 17 em.

JHaMAM rpaaycHi mipm ayr, Ha AKL JinMATE KOJO BeplIIMHH piBHODe-
APEHOr0 TPUKYTHHKA, BIMCAHOTO V 1@ KOJ0, AKIO KYT IIPH BeplIinHi
nopieaioe 40°.

IlBa nocaigoBHI KYVTH BOHCAHOTO YOTHPHKYTHHKA AopisHIOOTE 40° 1 115°
dHalian aBa iHmi Horo KyTH.

Touku E i F pginsre ®Koso HA a8l yacTuHH, ogHa 3 AKUX HA 100° menma
Big apyroi. 3HalIM MipH BOHCAHMX KVTIiB, AKI cnupaoTbhesa Ha xopay EF.
JHalau nepuMeTp piBHOOIuHOI Tpanenii, y AKY MOXHA BIHCATH KOJIO,
AKIo Giura cropoHa gopiBHE 15 eMm.

SHal M rpaayeHi mipu ayr, Ha AKI ALIATH KOJO BEPUIMHHE piBHODEapeHOro
TPUKYTHHKA, BIIMCAHOIO V 1€ KOJI0, AKII0 KYT IPH OCHOBL gopisHioe 65°.

IlBa nocaimoBHI KYTH BOIMCAHOTO YOTHPHKYTHHKA HopiBHIOIOTE 72° 1 100°.
SOHAMAMu aBa 1HDI HOro KyTH.

Toukn A i B ninaTes Koo HA OBl 4ACTHHH, O/IHA 3 AKHX YV 2 pasiB Olaemia
3a Opyry. SHalaM MipH BOMCAHMX KYTIiB, AKi cnupawThesa Ha xopay AB.
JHalau nepuMeTp piBHOOIuHOI Tpanenii, y AKY MOXHA BIHCATH KOJIO,
AKINO 11 0CHOBH MOpPiBHIOIOTE 6 cM 1 13 M.

JdHalaum rpaaycHi mipm ayr, Ha SKi OiAATE KOJO BeplHiMHEM piBHODE-
IpeHOoro TPHKYTHHKA, BOMCAHOIO Yy I HKOJ0, AKINO KYT ONpPH BepIlIuHI
nopisae 100°,

IlBa nociioBHI KYTH BIITMCAHOTO YOTHPUKYTHHKA AopiBHIOOTE 1127 1 80°,
oOHAMAK ABa 1HII HOro KyTH.

Touku M i N ginare Koo Ha A8l yacTHHH, OgHA 3 AKHX Ha 80° 0inbma
3a ApPYyTry. SHAMAM MipH BOHCAHMX KYTiB, AKi cnupaoThesa Ha xopay MN.
dHalau nepuMeTp piBHOOIuHOI Tpanelil, v AKYy MOMKHA BOHCATH KOJO,
AKIo Oiura cropoHa gopieHoe 12 cMm.

SHANUIH rpaaycHi Mipu Oyr, Ha Kl Al1ATs KO0 BepIInHEN piBHOOEAPEHOTD
TPUKYTHHKA, BOHCAHOrO Yy e KOJIo, SKI0 KYT IPpH OCHOBI mopisHioe 50°.



SHaMaHU NepUMeTp TPUKYTHHKA, AKINO HOI'0
cepelHl JiHI1 JOPIBHOKTEL 3 CM, o CM 1 7 CM.

Pagiyve kKona, BnucaHoro y Kpajapar al
CTOpPOHOK 4 cM, NOPIBHIOE...

OcHoBHu Tpanenil nopiBHOOTE 4 eMm 1 10 cm.
SHaMOIH cepelHI0 JiHIK Tpamelll.
lHenTpansHuU KyT JA0piBHIOE J6°.
NOPIBHIOE BIAIOBIAHHUH BIOIMCAHUM KVT?

Homy

biuna crTopoHa piBHOOIYHOI Tpamnenil, ONH-
CAHOL HABKOJIO K0JIa, JOPIBHIOE | CM. SHAWIH
NOBHUHY CepeaHbOl JI1HIL.

SHAWIW paalyc KoJia, ONHUCAHOIO HABKOJIO
NPpAMOKYTHHKA, MEHIIA CTOpPOHA HKOro
nopiBHIOE 4 M, a KyT MK glaroHaasamu 60°,

Papgiye kona, BmMcaHOro B Tpaneniw, JA0-
PIBHIOE 7. SHAWIHA BIACTAHL MIMK IpPAMHMH,
AKHMM HaJeXAaTh OCHOBH Tparmelil.

Ilepumerp piBHOOIYHOI Tpanemnil, OMHCAHOL
HABKOJIO KoJja, apopieHioe 20 cMm. dHaWgu
Ol4HY CTOPOHY Tpamenil.

Papiyc wona, onucaHOro HABKOJO YOTH-
puryTHUKa ABCD, nopieHioe o cm. YHomy

OOPLBHIOE pajiyc Koja, OIIMCAHOI'0 HABKOJO
AABC?

IHiaromans Tparmelil, BIOIMCAHOI B KOJO,
nepuneHauKyaApHa g0 0luHol cropoHH. [le
Je¥UTE HEeHTP Koaa?

Pozain 1

A 15 em
B 30 cm

A2cm
B 4cm

Al4 em
B 6 cm

A 18°
B 36°

AT7cm
B 14 cm

A8 cm
B 2cm

mon >
Hﬂ["ﬂﬂ"‘!

F

HOTUMPWKY THIMEKM

B 7.5 cm
N 7cm

B 8cm
N 6 cm

B3cm
N 7 em

B 72°
127

B 3,5 cm
N 21 cm

B 4cm
N 6 cm

I' He MOXHA BCTAHOBUTH

A 10 cm
B 2,5 cm

B 5cm
N 7,5 cm

B 5cm
N 7,5 cm

A ycepenuHi Tpamenii
B Ha cepenuni Oinbmol

OCHOEH

B noza Tpaneniero
I He MOXHA BCTAHOBHTH



TecTosi 3aB03HHS

Cepennsa niHI1A piBHOOEApeHOr0 TPUKYTHHUKA NOPIBHIOE | CcM, a OI4HA
cropoHa 10 cMm. SHAHUIH NepUMETP TPUKYTHHKA.

A 20 cm b 27 cm B 34 cm ' 38 cum

MABC suucaHui v Koo 13 neaTpoM O, draugu £ AQC, armo £ A =40°,
a /B yaeiul OLIbIIHH.

A 80° b 160° B 40° I 120°

MeHma cTopoHa OPpAMOKVTHHEA JOPIBHIOE 8 CM 1 YVTBOPIOE 3 H1ATOHAJLID
kyT 60° SHaam paalyc Koja, ONHCAHOTO HABKOJIO NPAMOKYTHHKA.
A4cm B 8 cum B 16 cm ' 24 cm

Y AABC FA./7/B:/ZC=2:3 ;4. Ha cropori AC ns0oro TpUKYTHHKA
AK Ha AlaMeTpl ModyA0OBAHO MIBKOJIO, AKe NepeTuHae cropoHu AB 1 BC
y Toukax M 1 N BlanoeigHO. ¥CTAHOBH BIANOBIAHICTE M1 Ayramu (1—3)
Ta IX rpagycHuMH mipamu (A—[l).

F g |
1 Am | A 20°
2 MN | B40°
aNp | B6o°
T 80°
1L 100°

Hiarosans Tpaneinll AlJAWTE CEPeIHIO JIIHIK 3aBA0OBXXKH 1O cM Ha aBa
BIApPI3KH, OJHH 3 AKUX Ha 8 CM MeHIIHH Bl Apyroro. JHaWIW OCHOBH
Tpamneil.

Paniye kona, BOMcaHOro B NPpAMOKYVTHY Tpalleliin, AOPIBHIOE 5 CM,
a bluna ctopoHa 20 cM. dHAWIH NepUMeTp Tpamneril Ta 11 KyTH.
IlepuMeTp TPUKYTHHUKA, YTBOpeHHWH cepemHimu maiHiamu JSABC, no-
pieHOe 1o cMm. 3dHauau cropoHu A ABC, AKIO onHA 3 HAX Ha 2 M
MEHIIa BlJ Apyrol ¥ yABIYl MeHIIA BiJ TPeThOl.

SHAUIHW IepuMeTp PpiBHODIYHOI Tpamnelil, OCHOBH HAKOl NpONOPIiHHI
yucaaMm 2 1 5, Tynuid KyT gopiBHwoe 120° a b6iuHl cTopoHn — 6 cM.

KyTtu Tpanernll nponopriiHi yncaam 1 1 2, a glaroHans € DICEKTPHCOK
rocTporo KyTa. SdHAWMIHW NepHMeTp Tpamnellil, AKINO pajilyc OMHCAaHOTD
HOJIA JOPIBHKOE & CM.



Pozain 1 YoTupukyTHKM

YoTUpHKYTHHE — IIpOCTa 3aMKHEHA JaMaHa 13 4OTHPLOX JIAHOK. ADO
o0'elHAHHA TAKOl JJaMAHOL 3 00MEXKEeHOK HE BHYTPIIIHBOK YAaCTHHO ILIO-
MUHA. YOTHPHKYTHHKHY OYVBAIOTE ONVKJIL 1 HEe ONYKJIL.

P B
Q :‘ i’
L C
A
R D

OnykiauHd 40THPHKYVTHHEK HeonvEaul YOTHPHKVTHHE

OcHOBH1 eJleMEHTH YOTHPHKYTHHKA — 8€pPWUHL, CMOPOHU, KYMU,
diazoHai.

Cyma BCiX KYTiB KOMRHOIO YOTHPHEYTHHEA qopisHioe 360° Koxua cto-
pOHA YOTHPHKYTHHKA MEHINA BiJl CYMH TPbOX IHIIMX CTOPIH.

HoTHPUKYTHHK, KOXHa CTOPOHA AKOr0 IapajejlbHa NPOTHJIEXHINA CTO-
POH1, HA3WBAKTE NAPALEA0ZDAMOM.

OszHaku napaienozpama.

B C
YoTUPUKYTHUK € IapajiejlorpaMoMm, SAKIIO:
1) KoxHA HOro CTrOpoHa [JOPIBHIOE IIPOTH-
Je:xHIH cTopoHl; Z) Bl HOro CTOPOHH Iapa-
A D

JielbHl M piBHI; 3) HOro AiaroHaJi TOYKOM IIe-
PETHHY ALAATHCH HABIILIL.

Bracmueocmi napaienozpama.
¥ nmapanenorpami:
1) xlaroHans AIJIUTH WOTO HA JABA PIBHI TPUKYTHHKH,
Z2) npoTHJeXHI CTOPOHH plBHI,
3) MpPOTHUJIEKH]I KYTH DIBHI;
4) cyma KyTIiB, NPHJErNIHX O0 OfHIel cTOpoHH, nopieHKEe 180°;
9) plaroHaJjl, NepeTHHaW4YHCh, A1LJIATECH HABIILI.
Oxpemi BHIH napajejiorpaMis

IpaMoOKYTHHKH Pomou | Keaapatu
Fat
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Iiarosanl npAMOKYTHHWKA PpiBHI, alaroHanl pom0a neprneHJAHKYIAPHIL
1 J1JIATE KYTH poMDa HaBOiJI, AlaroHaji KBajpara piBHI, NepleHJUKVIAPHIL
1 I1IATE KYTH HABIILI.



[onoeHe B po3gini 1

Kopueryrouyucs BAIACTHBOCTAMH OapaJie-
jJjorpama, MOKHa J0BecTH Teopemy Paneca.
Axmo mapamenasHl nNpsamMi, AKI NepeTHHAKTH
CTOPOHH KYyTa, BIITHHAIOTH HA OAHIH I3 HHUX
piBHI BiIpiZKHM, TO BOHHM BIJITHHAKTH PIBHI
BiAPI3KH 1 HA APYrid CTOPOHI KYyTAa.

HoTHUPUKYTHHUK, TLIBKH Bl CTOPOHH AKOT0 HnapajeiibkHl, — MmMpancuii.
ITapanensHl cTOpoHH Tpamnenil — 11 OCHOBHM, ABl 1HIII — OIYHI CTOPOHH.
Oxpeml BUAK Tpanenid — pieHOOIYHI 1 TpAMOKYTHI Tpaneril. Bigpizok, mio
CIOJIYUAE CepelWHH DIYHUX CTOpPIH Tpamnemil, — 11 cepedHa AiHiA. Cepengns
JIHIA Tpamnelil napaJjieJibHa 11 OCHOBAM 1 JJOPIBHIOE 1X MiBCYMI.

Bigpizor, 1o conosiy4ae cepeiHHH JBOX CTOPIH TPHKYTHHKA, HA3HBAKTH
ioro cepeduvor ninierw. Cepennsa JiHIA TPHKYTHHKA IapaJjieJibHA OJHIiN
i3 HOro cTopiH i JOpiBHKE 11 NOJOBHHI.

Cepennsa JiHiA Tpanelil CepenHsa JiHIA TPHKYTHHEA
M N M N
A D i / \ c
' MN || AD, MN | BC, MN=BG;AD MN || AC, MNz%

Kyt 13 BepmnBHOIO B IEeHTpPl KoOJla HA3WBAKOTb UCHMPAJIbHUM KYMOM.
llerTpanbHUHA KyT BHMIDHETHLCH OVIOW, AKA HOMY Bianmoeizae. RyT, Bep-
MIMHA AKOr0 JEeXHTH Ha KOJ1, a CTOPOHH NEepeTHHAKTEL KO0JI0, HA3UBAKTH
BNUCAHUM.

Brivcaauit KyT BHMIPHETHCH MNOJOBHHOK [AYIH, HA AKY CIIMPAETHCH.
Bouecani KyTH, 10 CIHpaTHCA Ha AlaMeTp, — npamMi. BoucaHl KyTH, 110
CIHPAIOTHECA Ha OJHY 1 TY camMy Ayry, — piBHI.

HoTUPUKYTHHK HA3WBAETHCH SNUCAHUM ¥ KOJIO, AKIIO BCl HOT0 BEPIIUHY
JeXaTh Ha KOJl.

YoTHPHKYTHHE BIHMCAHHH B KOJIO TOAl H TIIBKH TOAl, KOJH CcyMa JIBOX
HOTr0 NMPOTHJIEKHUX KYTIBE HopiBHIoe 180°,

HOoTHPHKYTHHEK HAZHBAETHCA ONUCAHUM HABHKOJO Ko0Ja, AKI0 KOXKHAa
MOr'o CTOpPOHA JOTHKAaETHLCA 10 KOJIA.

OnyrkJauM YOTHPHKEYTHHE OIMMCAHHMH HABKOJO KOJA TOAl H TLIBKH TO/I,

KOJIM CYyMa JBOX HOro NPOTHJIEKHHX CTOPIH JOPIBHIE CyMi JBOX IHINIHX
CTOPIH.
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MoAaibHICTL reoMeTpUUYHUX Piryp — o4He 3 HalBaxX/MBILLKX BiA-
HOWeHb. Konu 306paxatTb CNoHa, ByAMHOK, KOHTUHEHT 4M W YCH
3eMn0 Ha HeBeNMKOMY apKyLui nanepy, KOPUCTYHTLCA BNAaCTUBOCTAMMK
noAibHoOCTI. KoXHa Mmogens 4YnMmoce nogibHa Ao opwuriHany. feomerpis
¥ 34ebiN6WOoro 3aMMaeTbCa A0CNIAXKEHHAM reoOMeTpUYHUX Moaeneu.

Proportional Segments
Triangles Similarity Application

Figures Similarity
Rectangular Triangles Similarity

Triangles Similarity Signs



Ins woro suBuaTvu
noni6ricTs diryp?

Y NOBCAKJEHHOMY XUTT1 HAM YacTO JOBOAUTHLCA MAaTH COpPaBy 3 Ipej-
MeTaM¥M OfHAaKOBOl (popMH, ane pizHUX poaMmipisB. Ha nmomuni ne kap-
THHA TA 11 PeNpoAVKIIlA, IUIAHW OfHIEl KBADTHUPH PI3HUX PO3MIpIB.

'.-H_.-" r"-?
|..- . _-'-. ] % ..

¥ npocTtopi noaidHUMHE € Komil apXiTeKTYPHHX CIOpY, KAPpTHHH TOIIO.

IlomibHICTE — He HACTLIBKH BaiXKJHWBA BJIACTHBICTE (hiryp, 110 JHOIH
CTBOPHUJIM cHeniajdbHl 3acofHM, 3a AONOMOrOK AKHWX CTBOPHOTE MOAI0HI
(irypm: doToanapaTtu, TelecKOnH, MiKPOCKONH, NPOEKTOPH, KOMIT IOTEPH
TOLLO.

CyuacHMM poO3JiJloM MaTeMATHKH € (paKTalbHa TeoMeTpid, npej-
MEeTOM BHBYEHHA AKOL € (DpaKTalul — CKJAJHI 3a CBOEK BHYTPINIHBO
CTPYKTYpO® (hirypu, y Tiif um iHOIi#M Mipl nmoxidHi cami cobi.

A e me 3actocoByeThea moaidoHicTs diryp? Hasenu ceoi npurIaaH.
et posgin Ba)XKIWUBHUH TAKOM TOMY, III0 HAa HOro OCHOBLI Oyayerscsa
MaiyKe BCA reoMeTpid, AKY TH Jajil BUBYATHMEII: 3a JOMOMOTOH IOI-
ODHOCTI TPHKYTHHKIB JoBOAWUThHCA Teopema lIligaropa, a Ha 11 ocHOBL —
1HIII1 TeOpeMH reoMeTpil.



Po3gin 2 [logibHICTE TPWKYTHWKIB

KJIIOMOBI CJIOBA

proportional segments — NponopuiiHi BIAPI3KK
ratio of segments lengths — BIAHOLWEHHA OOBXWH BIAPI3KIB

¥ reomeTrpll Ta IHIIHX OPHKJAJHHUX HaVKaxX 4YacTO JOBOAHUTHLCA BH3HA-
yaTH BiAHOIIEeHHA Blapiakie. Haragaemo, mio BiAHOMIEHHAM J[BOX BlIPI13KIB
Ha3WBAKTE BIJAHOINEHHA 1X JOBXHWH, BUPAXKEeHHUX YV THX CAMHX OJAHHHIIAX
noe:xuHU. Hanpurnam, AKIO MaeMo BiApisku a=2 cMm 1 b =5 cM, To 1X
BimHOMmMeHHA a :b=2 : 5. B

Axmo K, P, T — cepeaunaun cropls LABC
(man. 8.1), To

AR AR =14 &1 -All=1:2: KT B0=123%,

Orxe, AK : AB=AT :AC=KT : BC. K P

J KOMHHX JBOX TaKHX BlJHOIIEeHL MOXKHAa
CKJIACTH NPONOPIiD, TOMY B TAKOMY BHIIAIKY Ka-

A YTh, o Biapisku AK, AT, KT nponopuiiiai sig- 4 7 &
piakam AB, AC 1 BC. ¥ poarnaayBaHOMY BHIIAIKY
KOXHe 3 BlgHOIIeHb mopieHwoe (0,5, ToMy nome- Man. 8.1

peaHE TBepAXKEeHHA MOXHA yTouHUTH: BiApi3aku AK, AT, KT nponopriiHi
BiapiskaMm AB, AC 1 BC 3 roepinieaToMm nponopuiiinocti k = 0,9.
IIpomopmitEMMH MOMKYTE OYVTH ABl, TpH 4YH OlibIme nap BiApi3Kis.
Bigpisku x, y,..., 2 HA3MBAKTh NPONOPIIWMHUMH BlApi3Kam a, b,..., ¢, AKIIO
x y 2

LR T

a b c
IIna pocnlaxeHHA BJACTHBOCTEH MNPONOPUIMHHWX BIAPI3KIB BaXXKJIHBY

poOJab BIAII'PAE TAKA y3arajbHeHa Teopema Pajeca.

Teopema 18. NapanensHi NpaAMI, AKi NepeTUMHawTbL CTOPOHM KYTa, BiATUHAIOTL
BiA HUX NPONOPLINHI BiAPI3KK.

Hexann nmapanensni npaml AA, 1 BB, nepeTu- A B
HAaWTh CTOPOHH KyTa (J, AK IMOKA3aHO HA MAJIHKY 0
8.2. Tom sippizkun OA, OB, AB nponopiiliiHl Bij-
pizkam OA,, OB, A,B,. Tobro

0A 0B _ AB AP,
04, OB, AB’ B!
Man. 8.2
Or:xe, icHye Take uuciao k, mo OA=Fk0OA,, OB=k0OB,, AB=FkAB,.




§ 8. [lponopuifHi Bigpizkm

¥YzaransHeHa Teopema @ajeca nmokasye, AK MOMKHA J0BLIBHWH BlAPI30K
NOJLAMTH HA YACTHHH, NPONOPIIHHI AaHMM Blapiskam (abo uHcaam —
IOBXHHAM IEBHHUX BlAPI3KiEB).

Hanpurknaa, noalnumMo AaHWH BIAPI30K HA YacTHHH, NOpPOOOPHIiHHI
noB:HWHAM a, b 1 c.

Hexait pano Blapizok AB (man. 8.3). llpo-
Be/leMO AOBLIBHUH npomins AT 1 BiAKIanemMo
Ha HbeomMy BiApizku AK =a, KP = b, PT = c.
IIpawmi, mo npoxonAaTs uepe3 Touku K 1 P napa-
nenbHo THB, ninats Biapizok AB ToukamMmu X 1Y
YV noTplOHOMY BIJHOIIEHHI:

AX:a=XY :b=YB:c. Man. 8.3

dArmo Tpeda noginuTH naHWH Biapizok AB Ha
YyacTHHH, NPONOPIIHHI, HAOPHUKJIAa4, 9ucjaaMm 3, 2 1 4, BIIKJIaJaTE HA IpO-
menl AT Bigpizku AK =3n, KP=2n, PT =4n, ne n — AKWICH HEeBEJIUKHH
B1P130K, 1 BUKOHVIOTE MOOYI0BY, AK MOKA3AHO BHUIIE.

oI JOTIMTITMBUX

AKwo eiapiakM a, b, e, x Taki, wo a : b=c ! x, TO x HA3MBAIKOTb
YeTBEPTUM NPONOPUIMHKUM TPLOX OaHWUX BIAPI3KIB a, b i c. MNoby-
OYBATW YETBEPTUA NPONOPLIMHWKA TPLOX OaHWMX BIAPI3KIB MOXHA
Tak. Ha ooHIA CTOPOHI OOBINBHOMO HEPO3ropHyTOro Kyta O cnin
Biaknactu OA = a, OB = b, a Ha apyriv ctopoHi — OC = ¢. [lani Tpeba NnpoBecTr Npamy
AC | napanensHy i npamy BX. Binpizok OX — 4yeTBepTUA NPONOPLWIAHWUA TPLOX OaHMX
BiApi3kiB. Bo OA : OB =0C : OX (man. 8.4, a).

HaHo: MNobynosa

S — 0 ﬂA/b B/ 0 ﬂA/ b H/

Man. 8.4

JayBaxeHHs. [1obynoBy MOXHAa BUKOHATKM 1 Tak, AK 300paxeHo Ha MmanoHky 8.4, 6.
Teopemy 18 MOXHa y3aransHUMTU Ha BUNAA0K OOBINBHUX NPAMKUX OOHIET NAOLLWHK,

a He TINLKK CTOPIH KYTa.
v



Pasgin 2 [MonibHicTs TpUkyTHUKE

v

[MapanensHi NpaAMI, AKI NepeTUHaTL NpaMi a | b, BIATUHAKDTL BiO HWUX NPONOPUIAHI
BIOPI3KK. Taka Teopema nNpaBunbHa TakoxX | Yy BUNankKax, Konu npsami a | b napanenk.Hi
(man. 8.5, a) abo NepeTUHaTLCA B TOMLI, WO NEXWTbe MIX OaHUMKW napanensHUMK
npaMumMmu (man. 8.5, 6). NponoHyeMo Ul BUNaAKKW PO3rnaHYTH CAMOCTIHHO.

e W o i

Al/ Bl/ /r:l

Man. 8.5

1. Illo posymiooTe nif BifHOMIEHHAM ABOX Biapisxip?
2. Cihopmynwii ysaransHeHy Teopemy Damneca.

Iloginun masuM#M BIAPI3OK HA TPH YAacTHHH, NpPONOPLiHHI
gucjaamMm 2, 3 1 9.

* 3 KIHIIA gaHOro Biapiska AB mijn HoBLIBHHUM KYTOM JI0
HBOI'0 IpoBedeMo npoMiHe AT 1 BIAKIAAEeMO HA HEOMY
MocJHioBHO 2, 34 1 9 MOBIIBHUX, aJle PIBHHUX BIJIPI3KIB
(man. 8.6). Orpumaemo Bigpiskun AK, KP
1 PT, nponopuliiHi jasum yucixam 2, 3 1 .
IIposenemo npamy TB i napanensni i <»
npamMl depe3 Toukn K 1 P. 11 npami ne-
PETHYTE MOaHHUH Biapizok AB y Takux
roukax C 1 D, mo sigpiaku AC, CD 1 DB
OyayTe T1, AK1I TpebDa OyJI0 BHU3HAYHUTH. r
Anse, 3riflHO 3 y3arajlbHEHOK TEOPEMO Man. 8.6
Daneca, Biapizku AC, CD 1 DB npomno-
piiiiHil Bigpiskam AK, KP 1 PT, aki nponopumidHi yucaam 2, 3 1 o.

SHAWAMW BIJHOIIEHHA CTOPOHU pomOa 10 HOT0 MIBIEPUMETPA.

- Hexail pnoB:xmHa cTopoHH pomba nopieHioe c. Toal oro mepuMerp —
4¢, a nmiBnepuMerp — 2Zc.
c2de=L1:2=00,

A C D B




§ 8. [lponopuifHi Bigpizkm

Biapizok AB Toukamu K 1 P moalneHO HA J4 YACTHHH IPONOPLIHHO

yucaam 2, 3 1 6 (man. 8.7). dHauau BiagHomeHHA AK : KB 1 AP : AK.

& 2x I:I' ax IIJ' 6x B

Man. 8.7
« dArmo BiApI3KHM nponopniHl umenam 2, 3 1 6, To 1cHYe Take
gucao X, mo AK = 2x, KP=3x, PB=6x. Tomi1 KB =3x + 6x = 9x
1AK : KB=2x:9x=2:9.
Anamnoriyao AP=2x + 3x=95x. Tom1 AP AK=95x:2x=95:2.

YHomy pnopiBHIOE BIJHONIEHHA BHCOT

2 nmigyxie (man. 8.8)7

Akl Bipi3KM HA3ZUBAKTE IIPOMOPILIH-
€ gwumu Bigpiskam a, b i c?

Ilopginu =Bigpizok 3aBaoB:xKEH 20 cMm

Ha 4YACTHHH, IIpOHNOPHiHHI uyMciaaMm 1,
212,

Crpiurky zaBmoB:xKH 10 nMm poapizanu ﬁ
Ha Bl YACTUHH, OJHA 3 AKHUX JIOPIBHIOE " | .
2 nm. ¥ AKOMY BIHOIIIEHH]1 pO3pi3aiu

cTpiuky? Man. 8.8

Al:o b1:4 B1:10 I'1:6

bilasma gacTHHA MOTY3KH, HOJALIEHOI BY3J0M YV BifHOIIeHH]1 2 : 3,
nopieHwe 9 M. Axa noB:xHHA Belel MOTY3KH!

Adwm b6 mwm B 22,56 M I'lo ™
Coepmry Oser #miop mimk# mo Onek- &
caHApiiBcbKOMY Imoce Bix Bysa. OmeHm
Temirm mo sByn. llnakesa, gme ciB
B aBTo. ABTOMOOiNE 3po6HB OgHY 3y- =+
NUHKY Ha neperuHi 3 synrunewo Ka- ™
HexchbKa 1 npusisz Onera y @au-Kaydé &
(mMman. 8.9). SHauau BiACTAHBL, HAKY §
noposaas Oner, #AKINO HIMKH BIH

npoumos 100 wm. Man. 8.9
Burxopucrosyioun man. 8.10 (MN | PK), Hassum nponyieHi 4dieHu
I poIopIIil:

Dy BT BTy s

AN MK AK AK



N P

Man. 8.10
Ha man. 8.11 AB | CD. 3uaiigu:
a) BD, akmo OD =2 cm;
0) OD, axmo BD =8 cMm.
SHaWIW BIIHOIIEHHA CTODOHM:

Pasgin 2 [MonibHicTs TpUkyTHUKE

a) pIBHOCTOPOHHLOI'0 TPUKYTHHUKA 0 HOro NepuMeTpa;
0) cTopoHH KBajpaTa 10 HOro HMIBIIEepHMETPA.

Hakpecnan JoBIIBHMHM  BIApPI3OK 1
vy BlaHOIIeHH1 1 : 3.
Hakpecnin fmoBlNIBHMM BIiAPI30K 1
Yy BIJHOIIeHH1 2 : .

oAl  MOro

Ioalax  HOoro

Tourwa M  minute sBlApizok AB vy BlIHOIIEHHI

AM : MB="T7:2. 3gaiinu sinmomenna AM : ABi MB : AB.

I'pa. OguH 3 yuHIB / OHA 3 VUEHHIL 34/la€ NOBMHUHY Biapiska AB.
Hpyruii / apyra s3ajnae BIJHOIIEHHSA, V AKOMY HOro A1JHUTE TOYKA
C. Tperii / Tperda 3HAXONUTE BifHOImMeHHA HoBxHMH AC no AB,
a 4eTBepPTHH / UeTBepTa — BiJHOImMeHHA NoB:KHUH CB mo AB.

Bigpizok AB Toukamu C 1 D nofijleHWHd NPOnopIiinHo yncaam 2, 3 1 .
SHaWaW BigHOmMeHHA Biapiskie: a) AC : DB; 6) CD : AD; B) AC : AB;

r) DB : AD.

Tourka K minuTs BlaApizok AB y BIIHOIIEHH]L M : n. SHAWIHW B1JIHOIIIEHHA

AK :ABi1KB:AB.

Bumipaii  BlacTaHs  MIMK @ JABOMA
NYVHKTaAaMH Ha EKapri (maa. &.12).
Axa copaBxHA BIACTAHB MIM IITUMH
NYHKTAMH (mo  Opamii), AKIIO
macmTad kapru 1:3 500 0007

Ha man. 8.13 (c. 87) nomano DoKoOBHHI
dhacay TPOEKTY XAaTH, AKHH 3podUB
Tapac Illepuenko akeapenaw B 1860 p.
SHAWAW JOOBXHHY CcamMol XaTHW, BH-
KOPHCTOBYIOUHM TNOJaHWH JIHIMHHUH
MacurTad. SanuimMe JIOBXKHHY XaTH
B MeTpax.

J

Man. 8.12
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wt 2 opw. |
i
Man. 8.13

OnuH 13 KYTIB OPpAMOKYTHOrO TPHKVTHHEKA (Maja. 8.14) nopieHioe 60°.
JHAWAMW BIAHOIIEHHA HOro MeHIIOr0 KaTeTa [0 IiIoTeHV3H.

OHAWAM BIJHOIIEHHA KAaTeTlB NOPAMOKYTHOIO PplBHODeApeHOro
TPHKYTHHKA.

' OcHopa piBHODEAPEHOTO TPHKYTHHUKA BIIHOCHUTLCHA 10 DIYHOl CTOPOHH
ak 2: 3. fAx BigHOCHTHECA HOro ocHOBa A0 nepumerpa? AK BigHOCHTLCA
OiuHa cTOpoHA N0 nepumerpa?

Kopucryrouuce manwexkom 8.15, ge a | b, smaiigite Hesimomi

5. enemenTH Xx.
A
4 5]
i a
¥ 10
B b
/ ox

a

Man. 8.15
Kopueryrouncs manorkoMm 8.16, ge a | b, 3gaiign Hesiomi eleMernTH X.

Man. 8.16
Ha croporax AB 1 AC tpurkyrEuka ABC BaaTo Touku M 1 H Tak, mpo
MH | BCi AM : MB=2: 3. 3uaiigu: a) AH, axmo HC =9 cmM;

0) HC, axmo AC = 15.



Poznin 2 [lNoniGHicTe TpWMKYTHWKIE §

Ha croponax AB 1 BC tTpukyrtauka ABC B3ATO TouKH K 1 P Tak, mio
KP | ACi AK : KB=3:5. 3uaiigu: a) PC, axmo BP =12 cwm;
0) BP, axmo BC = 24 cwm.

Ha ckinsKH Tpeba NooBXHUTH BlApizoKk KL 3aBIOBKEHR
32 cM, mod orpuMaTy Biapizok KM, AKHH 34 10BOJBHAE
nponopiio KM : KL=9: 47

Ha =Biapizky AB 3aBaoBxEKH 6 cm gaHo Toury C.
Bigcradns Big 1miel TodKu 10 A gopiBHHOE 4,6 cwM.
Ha npopor:xeHH1 Binpizka AB 3a Touky B B3ATO Tarky Toukry D, 1o
AD: DB =AC: BC. 3gaunu BinnomenHa AB: BD 1 AD : AE.

Binpizor zaBHoBXKH 7 AHOWUMIB TOALIHJIM HA YACTHUHH, NPOIIOPIIHH]
yucaam 2, 3, 4 1 9. 3HAUAITE A0BXKHHH (V caHTHMeTpax) HAWO1IbIIOol
1 HalMeHIIol 4acTHH (BBaxkaTH, mo 1 awim = 2,54 cm).

Binpizor a Baeiui goBmui 3a c. Iloginu BiaplaoK 3aBAOBXKH 9 M Ha
JaCcTHHH, IMPOIOPIINHI BiApI3KaM a 1 c.

Binpizok 3aBIOBEKH a NOALIEHO HA YACTHHH, NPONOPI[IMHI YHCJIAM o,
114. 3gaiian JOBXHWHH YVTBOPEHHUX YACTHH.

A segment of length a is divided into parts in the ratio m : n. Find
the lengths of the resulting parts.

Yu nponopniiiHi BiApI3KH a, b, ¢, d, AKIMO:

. a) aBa nepiil BITHOCATHCA AK 2 : 3, a iBa ApPyri — AK 3 : 4,

0)a:b=24:56;c:d=9,1:21,77
Kopueryrounce manweaxkoMm 8.17, ge a | b || ¢, smaiimm memimomi
eJIEMEHTH X Ta .

Cl
® AN
=
Man. 8.17

Kopuerywouuce manonrkom 8.18, me a | b | e, smaiinm meBigomi
eJIEMEHTH X Ta V.
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Man. 8.18
¥ rpanenii ABCD (maun. 8.19)AB=10cm, MN | AD, AM : MB=2:3. Yecra-
HOBITE BIJIIIOBIAHICTE MI BIlJpI3KAMH,

B C
ganaHuMu ymMoaMu (1—3), Ta 1X JIOBHKH-
Hamu (A-]l). / \
I_ul" B
1 MB A4cm 7 i

2CN, agkmo ND=6cM | B 6 cm
3 CD, akmo CN=9c¢cMm | B9 cm

T 15 cm A D
! A 30 em Man. 8.19

AM — wmemiana SAABC (man. 8.20). AK : KM = 2 : 3. 3Haian
pinHOmeHnHa AP : PC1 AP : AC.

Toura M pminuts cropony AB A ABC y BlgHO-
mennl AM : MB =3 : 2, a Touka N JOlIHUTE CTO-
pory BC AABC vy BigHomeHH1 BN : NC =9 : 4. Big-
pizeku AN 1 CM nepetrnHawThcA B Todll (. 3HAUIH
BigHomieHHA AO : ON 1 CO : OM.

OcHoBH Tpanenil gopleH0WTE 6 cM 1 10 cm, a DluHI
CTOpOHH 2 cM 1 8 cMm. Ha cklabsKH TpeDa npogoexuTn A B
Oiuli cTOpOoHH, 0O BOHHU IepeTHYIHCA? Man. 820
Ha cropoHil AB tpurkyTHHEa ABC nosHadeHO TOUKY

K Tary, mio AK =10 cm, KB =5 cM. dHaUIW BIJHONIEHHA BlACTaHEH
Blg Touok K 1 B mo npamoi AC.

C

Ilobyayi BIApi30OK, YeTBEPTHH NpPONOPI[IMHWKA Bifgpiskam a, b 1 ¢, Ta
3HAUAN Horo HoB:HUHY (493, 494), akmio:

2L

a)a=4cMm; b=2 cM; c=3 cMm; 0)a=4,8cm; b=4 cm; c=2,1 cm;
a) a=4 cm; b= 10 cm; ¢ =6 cm; 0)a=1,5cm; b=4,0 cm; ¢ =2 cM.
Haxpecau kyt O, rpaagycHa mipa axkoro 60°, 3 #oro BepmmuHu AK 13
[IEeHTpa NpoBeau AYru pajalycie r= 2 cm 1 2r. IloaHay OyKBaMH TOYKH
[IEPETHHY CTOPIH KYyTA IMMH AYTraM# 1 NOCJIJIOBHO CIIOJIYYH 1X Bigpia-
KaMHi. AKHH YOTHPHKYTHHK VTBOPHBCA! SHAWJIH MOro KYTH, CTOPOHH
1 IepuMeTp.
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i

. 3anumu 3HAYEHHA NN 1, Oe 5 <n < 15.
Ilopginun momky abo apkyll KapToOHY Ha
n pIBHUX YaCTHH.

- Papgiyc OB kona iz merTpoM O minWUTH BOHCAHUI KYT
ABC Ha nBa KVTH TaK, IO OJHH i3 HUX Ha 15° Oinbmmii
3a Apyruii. 3Hafayn 1mi KyTH, AKIIO0 AC = 110°.

Yy morkHA ONHMCATH KOJO HABKOJO pomba, BigMiHHOrO

Bixm kBagpara? Yomy?
~U° 3HaliiM KYTH YOTHPHUKYTHHKA, AKINO BOHM NPONOPIIHHI uYucaam
2,3, 518.

MOAIBHICTh PITYP

KJIIOYO0BI CJIIOBA

similar figures — noniGHi dirypwu

3MeHIIleHa MOJie/ib aBTOMOOLIA CXO03a Ha cOpaB:xHIA aBTOMOOLIB, XO0ua
MeHIIIa 3a po3Mipamu (Mau. 9.1). Ane ix poaMipu — BiAmOBiAHO IponopIiHHi.

B | | " m |

Man. 9.1

Axmo, Hanpukaaa, noexuHA Mojeni jgitaka B 100 pasis menma Bijg ao-
BXXUHM CIPABMXHBOIO JIITAKA, TO 1 JOBMMHHA KPHJIAa MOJeJl IIOBHHHA DYTH
B 100 paszie MeHIIOW Bl A0OBMHHHW KpPHUJa CHOPABMHLOTO JIITAKA TOIILO
(man. 9.2).



§ 9. MNoniéHicTs diryp

Armo a1l (hirypu noaidHl, To Bel I1X BIAOOBIAHI pO3MIpH NpPOOOPIiIMHI.

@irypu cxoxxux dopM HazueawTs moxioHuMu dirypamu. Koxxee Koo
noAidHe I1HIIOMY KOJIY, KOMHHH OIBKPYr DOAI0OHHHM 1HIODOMY MHOIBKPYTY,
KOXHHHM KBaJApaT HOoAl0HUH 1HOIOMY KBaJpaTry, HOMHHH PIBHOCTOPOHHIH
TPUKYTHHUK NOAIOHWMHA 1HIIOMY PIBHOCTOPOHHLOMY TPHUKYTHHEKY. Hajapyko-
BAaHI OJHAKOBHM HIpH(TOM JIITEDPH

A,A,A,A,A,A,A,a

AK reomerTpHuHl (giryp nmoaldHl ogHa oxHlM. llpoTe »oaHa 3 HHUX He IIO-
nibHa (irypl a, IO DO03HAYAE K0 CAMY JITEpy.

Poarnasemo 1me oguH npukaajg. lep:xaBHuil npanop YKpalHHM MOMKE 30-
OpasKyBaTHUCh 3a JOIMOMOTOK PpI3HHUX poamipie (Man. 9.3), npoTe cCIIBBII-
HOIIIEHHA NIMPHHW MpAnopa A0 MOro A0OBMUHHU 3aBHAHM Mae OYTH CTAJIHM,
a came 2 :3 (man. 9.4). ¥ei 300paxeHHsa npanopa mojAldHI 10 OPHIIHAJY,

A OT3Ke — 1 MK cobolo.
- 1
2 1l

=y = |

3
Man. 9.3 Man. 9.4

Y reomeTtpil noAibHICTE (hiryp BUKOPHCTOBYVETHCH YAcTO, TOMY ICHYE 1 3a-
raJbHONPHHUHATHHN 3HaK nofldHocTi 2, [Ilod BupasuTH, mo TpuKyTHUK ABC
nmonioauii TpukyTHUKY KPT, mumyte AABC <@ AKPT.

IIBa TPUEVTHHKH HA3WBAKThE nodibHuMmu, AKIO IX BigmoBigHi KyTH
piBHI, 8 CTOPOHHM IPONOPIIHHI.

Armo AABC «© AA,B,C,, To IpaBUJIbLH] TAKl PI1BHOCTI:

LA=A,, /L B=/B,, /C=/.C;1AB:A;B,=BC: B,C,=CA:CA,.

HacrynHa TeopeMa HABOJAWUTE IPOCTHH 1 AV:He BAMKJIHBUN MIPUKJIA] YTBO-
pPEHHA MOAI0HUX TPHUKYTHHKIE.

Teopema 19. Ciynva npama, napanensHa cToO-
POHI TPUKYTHMKa, BIATUHAaE Bi4 HbLOro Tpu-
KYTHMK, nogidbHuiA gaHomy.

Hoeedennsa. Hexait ABC — noBiJbHHIA TpPH-
KYTHHUEK, a npama B,C,, Aka nepeTuHae HOro,

napaJeilsHa ctopoHl BC (maun. 9.5). [loeenemo,
mo AAB,C, ~ AABC.




Pasgin 2 [MonibHicTs TpUkyTHUKE

Kyt A v 1UX TPUKYTHHUKIB CIlIABHHUH, /1 =/31 /2 = /4, AK BIANIOBIAH1
KyTH OpH napaneiasHux npamux BC 1 B;C,. Orxe, BIANOBIJHI KYTH IIHX
TPHKYTHHKIB pPIBHI. SaJMIIAETBCA JOBECTH, IO 1X CTOPOHH NPOIOPIIHHI.
3a y3araJbHeHOI Teopemor PDaneca AB : AB, = AC : AC,.

ITposenemo Biapizoxk B,K, napanensHuu AC B
(mai. 9.6). Ockinerkn KCCB, — napanenorpam, B, /\E
To B,C, = KC. A 3a ysaraJibHeHOIO TeopeMow Pa-
neca BC : KC=BA : BjA. 3 1BOX OCTaHHIX IIpO-
MNOpIiH BUILIMBAE PIBHICTE TPBOX BlIHOIIEHL:
AB:AB,=AC:AC, = BC: B,(;.

OT:xe, BIANOBIMHI KYTH TPUKYTHHKIB ABC C,
i AB,C, piBHl, a CTOPOHH NPONOPIIHHI, TOMY Il
TPUKYTHUKH O0oA10HI1.

Ha poeegeHy Teopemy AaJjil NOCHJIATHMEMOCH 4acTO, TOMY Ha3MBATHMEMO
11 OCHOBHOW MEopPeMOr) Npo NodidbHicmb MPUKYMHUKIE.

Armo TpurkyrEukyn ABC 1 AB,C, noxidHi 3 KoedimlerToM noaidHocT £,
To AB: AB, =AC : AC,=BC : B,C, =k, pe Bk — neaxe noparHe uuciuo. lle
YHUCJI0 HA3HBAKTE Koe(lleHTOM MojaidHocTl. ¥ IbOMY BHOAAKY Bel JIIHIMHI
po3Mmipd TPpUKYTHHEKA ABC v k pazis 0laeuil (AKmo k> 1) 3a B1ANOBIAHI po3-
MipH TpHKyTHUEKA AB;C,;. ¥ nomld0HMX TPHKYTHHHKAX He TLIBKH CTOPOHH,
a ¥ IXHI1 BIANOBIAHI Mexianu (m 1 m,), dicektrpucH (/1 [,), Bucotu (h 1 h,), mme-
pumerpu (P 1 P,), pagiycu (ri ry) BOHCAHUX Y ONHCAHUX K1J NpONOPIIHHI
3 THM caMuUM Koedinlenrom. Axmo AABC ~ AA,B,C,, TO:

AB =FkAB,, AC =EkA,C,, BC = kB,C,,
P=kP,, h=kh,, m=km,, r=kry, l=Rl,.

Man. 9.6

1A OJOTITMTIIMBUX

[MonibHICTL reoMeTpUHYHUX Diryp — Ue BiAHOLWEeHHR (AK | BIAHO-
LLIEHHA PIBHOCTI, NapanensHocTi Towo). BoHo Mae
Taki BNacTUBOCTI: F

Akwo Fo Fy, TOoi Fy™ F

Akuo Fo F i F, 0 F,,

To F o F, (man. 9.7). K,

HNoknagHiwe npo nonidHl o&irypyu T Oi3Ha-
ELLCA Y CTAPLWMX KNnacax, aTyT obMexXMMocH po3-
rnafaHHAM NoaibHKMX TPUMKYTHUKIB. 3o0Bpa3svmo
agiarpamMor  CniBBiOHOLWLEHHA MK NOHATTAMM
«PIBHI TDUKYTHWUKW» | «NOAOIOHI TPMKYTHUKN»,

A0 ABa TPUKYTHWMKK PIBHI, TO | IX BIANOBIAHI KYTW PIBHI,
a CTOPOHW OOHOro NPOMNoOpPWAHI BIANOBIOAHMM CTOPOHaM
apyroro, 60 KoxHe 3 BioHOWeHbL popieHwe 1. OTxe, Oea
PIBHI TOUKYTHUKKW € BOAHOYAC | NOAIDHUMKM TPUKYTHUKAMM.
[IlpoTe He 3aBXaW NoAIbHI TPUKYTHWKK OOPIBHIOKTL OAWH
oaHomy (Man. 9.8).

Man. 9.7

Ilomi6Hil
TPHKVTHHKHA
PigHi
TPHKVTHHKH



§ 9. MNoniéHicTs diryp

Al e b

Axi girypu nazusawTs nonibaumu? Hasengu npuknaau nogidbrux diryp.
AKi gBa TPUKYTHHKH HASHBAKOTL NogidHUMN?

Tpukyraurku ABC i KPT pisni. Uu nonidoni sonu?

Tpurkyrankn ABC i KPT nonioui. Yu pisai Boru?

Cihopmynwit 0OCHOBHY TeopeMy IIpo noAidHicTs TPHKYTHHKIB.

Hoeenn, Mo BiAHOIIEHHA MEPUMETPIE IMOAIOHUX TPHKYT-
HUKIB JOplBHIOE Koe(hluieHTY I0oA10HOCTI.
* Hexant TpurkyrHuku ABC 1 A;B,C; ©DopaibHl
3 roetinierrom noxiduocti k. Toxal
BigHonieHHA nmepuMeTplB JaHHUX TPHEKYTHHKIB:

Tourka M pinute croporny AB AABC y BigHO- 2
medHl AM : BM =3 : 2 (man. 9.9). 3gauagun MN, M/\ N
axmo AC = 15 em, MN | AC, N € BC. / \
* AMBN « AABC 3a OCHOBHOIO TeOpeMOIO IIpo C
MOAIOHI TPUKYTHHKH. AKmO TPHKYTHHKH
noxibui, To IX CTOPOHM NponopuiiHi, TOGTO Man. 9.9

MB MN 2 MN

= =

AB AC’ 5 15
Bidnoside. MN =6 cM.

, Topl oMN = 30, aeiagxku MN = 6.

Bynnua KP — e cepeiHbOW JlHIEW TpHKYTHHEKA ABC,
mo yreopwerheda syaunamu AB, BC ta AC (maxn. 9.10).
a) Yu nmoxibHi TpukyTHuKU ABC 1 KBP?
0) YUn nponopuiiial Biapiaku BP 1 BC
Bigpiakam KP i AC? A Bigpizku BP
1 PC migpizkam KP 1 AC?
B) 3Hauagu BlgHomeHHA KB : AB,
BP : PC, KP : AC.
r) ¥ cKlibKH pasiB P, ,p- OlabmIun 3a

P ?
DARE Man. 9.10



Poznin 2 Moni6HicTs TpukyTHUKE @

YHepez Touku K 1 P Ha ctropoHl BC TpHUKYVT- B

Huka ABC npoBeneHo npAawil, napayensHl AB e

1 AC (maxn. 9.11). CKinesKH nap nogl0HHUX TpH-

KVTHHKIB yTBOpHIOCS? p

Y TPUKYTHHUKY IIDOBE/IEHO EBCl HOro cepemnHl

JiHll. CEINBKM YTBOPHJIOCA TPHKYTHHKIB, 4 / / / \C
NOAIDHUX MaHOMY TPHUKYTHHUKY?

Yu nomidHI ABA TPHKYTHHUKH, AKIIO0 CTOPOHH

O/IHOr'O NOPIBHHOWTE 2 M, 3 M 1 4 M, a Ipyroro — B
dM,4Mm10 mMm?
» Un MoxyTE OyTH NOAiOHUMH NPAMOKYTHHI K P
i1 TYIOKYTHHH TPHKYTHHUKH? g "
sl X
M

Man. 9.11

Yu npaBuiIbHO, 10 TPHKYTHHK, NOAI0HUH plBHO-
DeipeHOMY TPHKYTHHKY, PlBHODepeHU?

CrinbsKH nap nmoaldHUX TPUKYTHHKIE 300paxkeHo
HAa MAJOHKY 9.127 Man. 9.12

-

C

Hamantoi ¢irypu, 1110 YTBOPATHCA IMMICIA BUKOHAHHSA ;
yacTUHU Kony B Scratch. Yu e nopideumu ni girypu?—
Ha mamonry 9.13 AB || A, B, | A,B,. S
a) Yraxu napu noAl0OHUX TPHUKYTHHKIE;
0) HanmMInmKM mnOponopilll, 0P TOYHHAKTHCA
3 BI1JIHOIIIEHHSA:
OA : OB, OA : AB,
AB:AB,, A,B,:0B,.
Ilpomeni OA, OB 1 OC nepeTHHawThL Oapa-
JensHl npaml AB 1 A B, (man. 9.14). llpu
nsoMmy OA: OA, =2 : 3.
a) Yraxu napd noAl0OHUX TPHKYTHHKIEB.
0) 3Halau BimHOIIEHHSA
OB :0B,, OC:0C,, AB : A,B,,
OA:AA, AC:ALC,.
B) Crnaam  KiabKa  Oponopriv,  AKI Man. 9.13
MOYUHAKTHLCA 3 BIIHOINEHHA: 0
OA OB AC
OA, " BC’ AC,

=7
L

r) Yu npaBUJIBHI IpONOPILII: A /B C
OA:AA, =OB: BB, / / \
AB:BC=AB,: BC,, Auf & &
OA:0B=0B:0C, R \

AB:A,B,=0B:0B,? Man. 9.14



§ 9. MNoniéHicTs diryp

I'pa. Yepesz moBlasHyY TOuKy (), 110 nexuTh yeepenuni SABC, npo-

”f BeJJeHO NpsAMIl, IapajieflbHl Horo cropoHam (MaJs. 9.15). CKinbKH npH
 OBOMY YTBOpHJIOCA TPHKEYVTHUKIB? Ym mo-

nibH1 0yab-AKl aBa 3 HUX! OOUH 3 YUYHIB /

O/lHA 3 VYEeHHIL BH3HAYaE JBa TPHKYT-

HHUKH, APyIrHH / Apyra Mae 3alHcaTH OIHY

[IpONOPIi, 4 TPpeTid / TpeTA — Ie OJHY.

Y TtpurytHURY ABC uepez Touky K cTO-

poru AC npopeneHO NOpAMY, ODapaJjelbHY

cropoHl BC, no nepeTuHy 31 cropoHow AB

v Tounl L. 3HaMmn:

a) BiapizoKk BC, akno KL=1oecm 1 AL:AB=3:95;

0) Biapizok KL, axkmo BC=27Tcm 1 AK : KC=4: 5;

B) nepumerp SAAKL, akmo AB = 30 em, BC = 36 cMm, AC = 42 cm,

LK =12 cwm.

In triangle ABC, a line parallel to side BC is drawn through point

P of side AB to intersect with side AC at point K. Find:

a) the segment AB, if KP=9 ft and KP:CB=3: 4;

b) the perimeter AKPA, if AB=18 ft, BC=15 ft, AC=22 ft, KP =6 ft.

ElT] Ha cropomax AB ta AC tpurytEuka ABC zazaHo Touku K i

M Bignosiguo, KM || BC (man. 9.16). Busnau gos:xuny Bigpiska KM,

Axmpo AK=6 cm, KBE=2 cm, BC =10 cwMm.

Ha croponax AB 1 BC tpurkyrHuka ABC K

B3aTo Toukun M i1 K raki, mmo MK | AC.

oHauau slaHomeHHA AB : MB, MK : AC

i BK : KC, AKIO0 NepUMETP TPHKYTHHEKA

ABC popieHpOE 21 cM, a IepEMeTD TPUKYT- 4

HukKa MBK nopieHOE T CcM.

Iop:xHHA TiH]I XJOOYHKA BIJHOCHTBCH M0 Man. 9.16

BIACTAHI Bl XJONYHMKA [J0 JiXTapAa HAK

3 10 5. 3HAUAM BIMHOIIIEHHA NePHMETPIB

yTBOpeHUX TpUKYTHHUKIBE ABD Ta ECD Ha

Mmaa. 9.17.

V rtpuryrHuRy ABC: AB = 31 cM,

BC =15 cm, AC = 26 cm. Ilpama a, napa-

JelsbHa cTOpoHlI AB, nepeTMHae CTOPOHM

BC 1 AC y Tourkax M 1 N sianosigHo. O0-

YHUCAH nNepuMeTp TpUKyTHHEa MNC, armopo

MC =95 cm.

o9 Toukn D rinorenysm AB NOpAMOKYT-

HOT'O TpUKYTHUKA ABC onyineHo neplieH-

nukynap DE nwa rarer BC. [Hosenu, mio
HNABC » ADBE., Man. 9.17

Man. 9.15

B




- JBOX KapTHH VKPalHCLKOl XYI0M-

) 30 cm i 20 cm. IIpami AB i CD nepeTuHaOThECH B TaKii

Poznin 2 Moni6HicTs TpukyTHUKE @

S00pasy NpAMOKYTHHH TPHKYTHHK 13 KaTeraMu 6 cm 1 8 cMm. llapa-
JeJIbHO TinoTeHy3l IpoBeal NpAMY Tak, 1100 HepHMeTp YTBOPEHOIO
TPHKYTHHEA OVBE v 2 pa3d MeHIIMH. YoMy IOPIBHHOIOTE KATETH IBOr0
TPHKYTHHEKA!

Ha man. 9.18 nonano 300paxeHHA

auni Karepunm DBimoxkyp. Kap-
TuHa «KBiTH» (1959) Mmae poamipu
23 x 34 cm, a kapruna <«CoHAI-
HuKH» (1950) — 27 x 38 cMm. Vera-
HOBITE Koe(lmleHT noaldHOCTI
OpHIiHAJIBE KapTHH 1 300pakeHb
B HiIpYYHHKY. Man. 9.18

OcunoBu AD 1 BC piHODIWHOI Tpamernil AOPIBHHIOTH

Tounl P, mo PB = 10 cMm. SHAUOITE NOBEHUHM OIUHHX
CTOPIH Tpaneil.

¥ Tpanenii ABCD biuHa cropoHa AB =12 cm, a Dlasma
ocHoBa AD =25 cMm. IIpami AB 1 CD nepeTHuHaThCA B Takl Touni O,
mo AQ = 30 cM. 3HaUIKU MOB¥XUHY MEHIIIOl OCHOBH Tpallellil.

Ipurka apobuna BIacHOpPYY [AepeB AHY paMKy aas (oTo pPOAUHH
y (popml piBHOODIUHOI Tparnellil, OCHOBH AKOl MOPIBHOWTE 16 cMm
112 cm, a 0lura cropoHa — 7 eM. IloTiM BOHA BHplIIKHIA, OI0 X04e J0-
KJEITH Ie NJAHKH, 00 YTBOPUBCA TPHKYTHHEK 1 paMKy 0VJIO JIeTKO
nopicuTH (Mas. 9.19). Ha ckineku Tpeba moaos:xuTH DiyHi cTOpOHH?
OcHoBH Tpanenil JoplBHIOWTE 48 cMm 1 72 cmM,
a 0lunl cTopoHH — 24 cm 1 22 cMm. Ha cKinbKH
TpeDa MOMOBKHUTH KOMXKHY 3 DIUHHX CTOpIH,
100 BOHM NepeTHYIHUCA!

Ha ctroponax AB 1 BC AABC B3aATO ToukH M
i N singnosigno Tak, mo MN | AC, AM = BN,
MB=4cvm, NC=9 cm, MN =T cm. SHallaH
AC 1 BN.

K 1 P — Takl ToukHn Ha crtopoHax AB 1 BC
MNABC, mo KP || ACi BK:BA=1:3. UYn
nonibui TpurkyTHUKH ABC i KBP? Yomy?
SHAMIH:

a) sinnomenHa KB : AK, BP : PC, KP : AC;

0) nepumerpn TpHUKYTHHUKIE ABC 1 KBP,
Agmo AK =KP=PE=8 cm.




§ 9. lNogiéHicTb diryp

Ha croporax AB 1 CD napanenorpama ABCD BaaTo Todku K 1 P taki,
mo AK =CP =0,20 AB. Ak BigHOCATHCA BIAPI3KH, HA AKl AlaroHajb
AC napanenorpama ginurtsca npamumu KD i BP (man. 9.20)? 3gaiign
einHomenHua KE : BF.

Yepes Toury M, yaaTy Ha cropoHl BC napanenorpama ABCD, npo-
BegeHo npamy AM (man. 9.21), axka neperunae npamy CD y Toumni
N, AM : MN =5 : 2. 3sauau nepumerpu LNAND 1 AMNC, akapo 1x
pisHUIA AopliBHIOE 16 cwMm.

Y AABC (man. 9.22) enucano pomo AMPK. 3Hauu cTOpoHY pomba,
armo AB=12 em, AC = 18 cm.

Man. 9.20 Man. 9.21
SHAaWAMW JOBMHUHY CTOPOHHM HKBaJpaTHOL
MIUTKH, AKmOo A ABC — DpAMOKYTHHH,

AC=30 v, BC=2 M (man. 9.23).

Y ALABC BnucaHo NOpPAMOKYTHHH pPIBHO-
benperunn AMKN Targ, mo rinorteHysa
MN | AC, a K € AC (man. 9.24). 3uaiingn
MN, axmpo AC = 30 eMm, a sucora BH =10 cm.

Ha mamwonry 9.25 AB || DC i KC | AD. Jo-
Beau, mo AKCB « ADOC.

B A K g
M \ N D\ C
A ] C
K H 0
Man. 9.24 Man. 9.25

Ha roxHIH cTopoH1 poMOa JIe;KUTh 110 OJHIM BepIIMHI KBajapaTa, CTO-
@ POHH AKOr'0 mapaJjejbHl glaroHajlam pomda. dHaAWJAU CTOPOHY KBa-
IpaTa, AKINO JAlaroHajl poMmbda AoplBHHOIOTE & cMm 1 12 cmM.



Posgin 2 MogibHicTs TpukyTHUKE §

Ha manrwaKy 9.26, a 300paxeno kBaapar. lloginumo #oro Ha 4 plBHHX
% KBajJpaTH, a IIOTIM OAHH 3 YTBOPEHHUX KBaJpAaTIB Ille pa3 ODoAlLIHMMO Ha
4 meHmux Kpeajapatu. lloBropmmo Takl
caMml ail, mod BHHINAM KBaJIpaTH, AK HAa
ManwHKY 9.26, 6. CK1LIEKHA KBaJApAaTIB 30-
OpasxeHo Ha manwHKY 9.26, 67 Hum BoHHI
BiApi3HAKTECA? HYM OyayTe NOAlOHUMH
Taki KBagpaTtu? ¥ CKiILKH pasiB nepH-
MeTp HAaWOLABIIOTO KBajapaTa OLAbIIIHH 3a
nepuMeTp HaliMeHIIoro Ksajpara? Man. 9.26

Poarnaus manwHoK 9.27, Ha AKoMy 300pakeHO NOCII- “
noBHY nobynoBy mpurkymHuka (pewimxu) CepniHcbkozo. -
ITogymaii i BCTAaHOBH aiNropuTM IMOOYIOBH TAKOTO TPH- s ™
KyTHHKa. Cnpobyil caMOCTIMHO HAMAJKOBATH TAKHU TPH-

KYTHHK 3 HaMDLIBINOK KIJIBKICTIO «0TBOpPiB». CKIJIBKH

CHHIX TPHKYTHHKIB YTBOPIETLCA HA Ko:xHOMY eTani? Hoeemu, mo Bel
CHH] TPHKYTHHHKH NoA10H1 Ml coboto.

A tA Ak 4

Man. 9.27

‘. 1‘1‘1
‘.‘. ik
Y ik
‘j .l.‘ .l."‘j. 111.‘
.‘.. .‘. ol i O b

¥ rpanenii ABCD MN || AD, M € AB, N € CD. 3naiigu
AM 1 BM, axmo AB=24cmMm1 CN:ND=5:T.

Touka M — ocHOBa NDeplneHIUKYIApPa, ONVIIEHOrO
3 TOYUKH NepeTHHY alarodHajei pomda ABCD Ha cTOpOHY .

BC. 3sannu BipHomeHnHa BM : MC, axmo 2B = 60°.

Hiaroranl napajenorpama aopieswioTe 10 cm 1 14 eMm. JHalawH
MNeEPUMETD YOTHPHKYTHHUEKA, BEPIIHHAMH SAKOT0 € CepelUHH CTOpiH
napajejorpama.




§ 10. O3Hakm NomibHOCTI TPUKY THUKIB

KJIIOYOBI CJIOBA

triangle similarity theorems — 03Hakuv noaibHOCTI TDUKYTHUKIB

Tu BiKe 3HAEI, 10 TPMKYTHHUKH I0OA10HI,
AKIIO 1IX HKYTH piBHI, a4 CTOPOHH NOPOIO-
puiiHil. Yu® 3aB¥MIM DOTPIOHO NepeBipATH
BUKOHAHHA BCIX WX VMOB JAJA TOro, mod
OOBeCTH MOAIOHICTE ABOX TPHKYTHUKIB!? Bu-
ABJIAETLCA, 110 Hi, HE 3aBM¥IH.

Poarnasemo TpuryTHHEN ABC 1 MBK
(man. 10.1, a). Axmo MK | AC, To 3a
OCHOBHOIO TEOPEMOI0 NPO NoAI0HICTE TPHUKYT-
HHKIB AABC « AMBK.

A armo MK He napanensHa AC? HYu mo-
MYTE YV IIBOMY BHOAAKY OyTH NDOAIOHMMH
TpHKYTEUKH ABC 1 MBK (man. 10.1, 6)?

[1lo6 BignoricTH HA ne Ta daraTo 1HIIUX
3aNUTAHL MO0 NOAIOHOCTI TPHUKYTHHUKIB,
BUKOPHUCTOBYIOTE O3HAHKH noaidbHoCT1
TPUKYTHHUKIE.

OzHaku noaldHOCTI TPHUKYVTHHKIB AHAJO-
ridyHl 03HAKAM PIBHOCTI TPHKYTHHKIB.

6
Man. 10.1

Teopema 20. (nepwa o3Haka nonibHoOCT TPMKYTHWMKIB). AKLLO ABa KYTW OOHOro
TPUKYTHMKA BIAMNOBIAHO OOPIEHKOTE AOEOM KyTaM APYroro TPMKYTHMKA, TO

TakKi TPMKYTHUKM NOAIOHI.

Hoeedenna. Hexain pano TpukyTHuEn ABC 1 A B,C,, y HAKHX
LA=/A,1/B=/B,. [lopegemo, mo HABC ~ AA B,C,.

oa TAKOl YMOBH PO3IJIAAYVBaAHI TPHKYTHHEH
MO YTE OVTH pIBHUMH, & PIBH]I TDHKYTHUKH —
nmoAioHi, HAKmpE maHl TPUKYTHHKH HEpIBHI 1,
HATIPUKJA, APYIHH DLNBINWA 3a ODepHninM, To
Ha cTOpoH1 A, B, BigKIaneMo Biapizox A, K, 110
nopieawe AB (man. 10.2). IIposismu Biapizok
KP, napanensaui B,C,, yTBOPDHMO TPHKYTHHK
A,KP, mo nopieHwoe AABC, Anxe A(K = AB,

B,

Man. 10.2
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Ja TeopeMoOI0 IIpo noAi0H1 TpUKyTHHUKH NAB,C, nogioruun AA,KP, a BIH
nopieHwe AABC. Otixe, AABC ~ AAB,C,.
PoarnaseMo TpHKYTHHKH, 300pakeHl Ha B
MmaawHKy 10.3. Kyt B vy HuX cnisibHUH. K110, K
Hanpuknan, /£ BAC = ~/MKB, to AABC no-
nibanu A KBM 3a nepliow 03HaKOR.
MosxHa poBecTH e Bl O3HAKH DOAl-
OHOCT1 TPHKYTHUHEKIE,

Man. 10.3

Teopema 21. (opyra o3xaka noaidbHOCTI TPUKYTHKKIB). KLLLO ABI CTOPOHM OOHOIO
TPUKYTHMKA nponopuiiHi ABOM CTOpOHaM Apyroro i KyTH, YTEOpPEeHi LuMHU
CTOpPOHaMM, piBHi, TO TaKi TPMKYTHUKM NogiOHi.

Teopema 22. (TpeTd 03Haka NogibHOCTI TPUKYTHUKIB). AKLLO TPU CTOPOHU of-
HOro TPUMKYTHMKA NPONOPLINHI TPBOM CTOPOHaM A pPYyroro, To Taki TPUKYTHUKH
nofibHi.

Yu 6yayTe noglDHMMH TPHKYTHHUKH, 300paskerd] Ha manwHKY 10.47

Poarnamemo A AOB 1 ADOC. £AAOB = ZC0OD #AK BepTHEAaAJBHI.
AO:0D=15:56=3:1,BO:0C=9:3=3:1, tomy AO : OD = BO : OC. Or:e,
SNAOB 1 ADOC nmoplbHl 3a IpYrok 03HAKORO.

Poarnanemo me oauH npuraan. 4w moxidHl TpHKYTHUKH ABC 1 ACD,
3o0pakeHl Ha maawoHKY 10.57

D

A

Man. 10.4 Man. 10.5

Ocrinbekun AB: AC=BC:CD=AC:AD=1:2, To CcTOpOHH TPUKYTHHEKIE
nponopiiai. OTxe, AABC 1 AACD nonibH1 3a TPeTHOK 03HAKOHD.

Y
MNepeiaun Ha nnatdopmy GIOS Ta 3akpinu maTtepian Ye "ty

I

naparpada (Tema. [NoQibHICTL TDMKYTHUKIB. Ypok 4). % s



§ 10. O3Hakm NogibHOCTI TPYKY THWKIB

oI JOTIMTITMBUX

Man. 10.6

BnactueocTi NoaibHUX TPUKYTHUKIBE BUKOPWCTOBYIOTLCA B Daratbox reofesuyHux
npunanax, 30Kpema B nanekomipax. Konw CTEOpOWOTE NNaH, NpoKnanawTs aopory, by-
OyioThL rpebnio, 3asoa 4v Bynb-AKY IHIWY BENUKY cnopyay, AOBOAUTLCA PoDMTHU YMmMano
BMMIDIOBAaHL BiACTaHeW. Tenep ue Han4yacTiwe pobnaTh, KOPUCTYIOHYMCE AanekomMmipami.

YaBuK, LWO reofe3ncT Mae BU3HAYMTK BIACTAaHbL MK NYHKTAMM A, B AKOMY BiH Nepe-
byBae, | B, y AKOMY NOMIYHHWMK TPUMAE BepTUKaNbLHY penky, nofineHy Ha AeuWuMeTpu
| caHTumeTpu (Man. 10.6). B o6'ekTuBi 30poB0OI TpybK, vy AKY OMBUTLCH reole3nucT, € OB
ropu3oHTanbHi TOHKI NiHIT & | p (man. 10.7, a). AKWLo0 MiX HUMIKA BMILLLAETLCA, HANpWKnan,
97 cM peirkuy, AKy TpUMAae WOro nNoMiMHKMK, Le 03Havae, Wo WykKaHa BlACTaHb MiX HUMMU
nopieHoe 97 M. Bo TpukyTHUKKM OBC | OK P, cxemati4Ho 30bpaxeHdi Ha manoHky 10.7, 6,
nonibHi, 1 KoediwieHT nonibHocTi NipibpaHo Tak, WOH KiNLKICTE CAHTUMETPIB reofe-
3WYHOI PENKM, LLLO BMILLYIOTLCH B 0B'EKTHUBI MiX NiHIAMW k | p, OOpiBHIOBaNa KiNbKOCTI Me-
TpiB y BiACcTaHI AB. Npy uboMy NOAAETLCA NEBHA CTaNa Y KiNbkKa CaHTUMETPIB.

JaBAAKKM CYy4acHWUM Janekomipam MoXHa BM3Ha4aTtv Noaibdi BiacTaHi 3 TOYHICTIO A0
caHTUMeTpa. BumiploBaHHA Takux BiACTaHen BbeanocepeiHbL0 MIPHOK CTPIYKOK 4K py-
NeTkow aae binbluy NoxXMbky.

P

_ o e P
aN__ B 6 ; | ; Man. 10.7

-
3

i~

1. Axi TpUKYTHHKH HA3MBAKOTH NOAIOHUMNI?
2. Chopmynwii o3HaKH nogidHOCTI TPHKYTHHKIE.



Pasgin 2 [MonibHicTs TpUkyTHUKE

ABCD 1 AB,C,D, — pnBa KBazjpatu g K
(man. 10.8). K i K; — cepemgunu ix i
cropia BC i B,C,. Yu noxpidHI TPHKYT-
Hukn ABK 1 A,B,K,?7 A TpHKYTHHKH
AKD i A|K,D;?
* Kyt B 1 B; TpuryrHukis ABK
1 A,B,K, pieHl, 00 npami. B,
BE':BA=1:2 i BiK,:B;A;=1:2,
Tomy 3a aApyrow 03HAKOK NOAIOHOCTIL
AABK ~ AA B K.
3 JNOBEJIeHOI'0 BHILIHMBAE, 1110
AK A K,=AB :A,B,. A OCKLIBKH
AK=KD, A\K,=K,D,, AB=AD
1A,B,=A,D,, To
AK :AK,=AD:A,D;=KD:K,D,. A, D,
Sa TPeThOK O3HAKOK MOoAiI0HOCTI TpH- Man. 10.8
KyTHHKIB AAKD © AA K D,
Hexait ABC — poBLIBHMHA TPHKYTHHEK, X — JOBLILHA TodkKa, a K,
P, T — cepegunan Blapiskis XA, XB, XC (man. 10.9). Hosenu, mio
AKPT ~» AABC,
- Bigpizkn KP, PT, TK — cepennl niHil TpukyTHHEKIE XAB, XBC,

XCA. Tomy

KP .:AB=PT:BC=TK :AC=1:2,
Croporu /S ABC nponopmiitel eroponam A KPT, ToMmy 111 TPHKYTHHEKH
noAldHI (3a TpPeThOK 03HAKO).
Ha manwuky 10.9 Touka X nexuTh nosza mexxamu TpUKYTHUKA ABC.

B

A s
Man. 10.9 Man. 1010

IIpore BoHa Moxe DyTH 1 BecepenwHl TpuKyTHHKa (Man. 10.10), 1 Ha
HOT0 CTOPOHI 4H OyAb-I€e, HABITH N03a miuoiuHow ABC.




§ 10. O3Hakm NomibHOCTI TPUKY THUKIB

» YUnm Oyas-Axki jaBa piBHOCTOPOHHI TPHKYTHHKH
nonioui? Yomy?
Hosenu, mio aBa 0OyAb-AKI NPAMOKYTH1I plBHOOeIpeH1
TPUKEYTHUKH O0M10HI.
K, P, M — cepeaunu cropla SNABC, Un
noaidrl TpuKyTHUKEA PMK 1 ABC? Homy?
HoeHWHU CTOPIH OAHOI'O TPHKYTHHKA J0-
piBHHOWOTE a, b, ¢, a npyroro — 3a, ab
1 3c. Hu moxidH1 11l TPHKYTHHKHA!
YU mompidHl TPHKYTHUKHM HA SAacTaBILL
IJaA OUILIOMATHYHUX JoKkyMmeHTis ¥ HP,
aBTopoM #AK0l € Bacuas KpHdyeBcbKHH
(man. 10.11)?
Un mnoxaidH1 jaBAa NPAMOKYTHI TPHKYVYT-
HHUKH, AKIO OAMH 13 HUX Mae KyT a0°% a apyruu — 60°7
ABC — noBlIbHHH TPHUKYTHHE, a X — [O0BLABHA Touka (Maxn. 10.12).
A1A,, Bj1B,, C;1C, nluaTrs BIAPI3KH XA, X
XB, XC mHa 3 pieHl uactuHu. [HoBenu, 1mio B,
KOXHHH 13 TpUKYTHHKIB A,B,C, 1 A,B,C, no- B,
niGumit AABC. B C,
Hu MoKe npama, He mapajieibHA KOIHIH
CTOPOH]1 TPUKYTHHKA, BIATHHATH BlJl HLOrO C
TPHKYTHHEK, MOAIOHUN naHOMY?! .
YUn nopibHl aBa TPUKYTHHKH, AKINO 1XHI
CTOPOHH MAalTh JOBHHHU: A
a)3cm, 4em, 6em19 oM, 14 om, 18 am;
6) 2 cm, 4 cM, 3 cm i 10 m, 15 M, 20 m? Man. 10.12

Man. 10.11

Y momidHl TpukyTHHEH ABC 1 KPT, akmo £ A = 50°, ;
L B=60° AP=60° LT ="70°7
YHu noxidbHl TpuryTHUKH ABC 1 MKE, agkmo £ A=42° %
0 =28° Z K =1UF, £ k=28

Hu noaibH1 NpAMOKYTHI TPDHKYTHHKH, B OJHOTO 3 AKHX

€ rocTpuil KyT 42° a B Apyroro — roctpui Kyt 48°7

¥ nBox piBHODepeHHX TPHKYTHHKIB KYTH NpH BEPHIMHI MawTh MO
22° Hu momiDHI 1l TPUKYVTHUKH?

KyT npu ocHOBI OHOTO piBHOOEApPEHOr0 TPHUKYTHHKA HopiBHIOE o0°.
Kyr npu BepmmuEl Apyroro plBHOOeIpPEHOro TPHKYTHHKA A0PIBHIOE
80°. Yu nomxidHI 1l TPHKYTHHKH?
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I'pa. OguH 3 yuHIB / OfHA 3 VUEHHIL 3alla€ MIpPY KYTa IIPH OCHOBI
pileHODEIpEHOr0 TPHKYTHHKA, a4 APYIrUHd / Apyra — KYT NPH BepLINHI
Apyroro plBHOOeApPeHOro TPUKYTHHKA. TpeTiid / TpeTA Mae cKasaTH,
4y nojaldHl 1l TPHKYTHHEKH.

HoeemiTs, Mo aBa piBHODeApeH] TPUKYTHUKH NOMI0HI, AKI0 KYT OpH

. OCHOBI1 OJTHOTO 3 HUX JOPIBHIOE KYTY IIPH OCHOBI ApYyroro TPHKYTHHKA.

A armo piBHI IXHI KYyTH NpH BepmuHax?
Yu mnoxidHl TPpHUKYTHHKHW, VTBOPEH1 mNDapa-
JeJIbHUMH NPAMMMH HA opHameHTl Bacuns
Kpuuesceroro (man. 10.13)? 3maiipites BR,
AKIIO:

a) AC: RK =3, BA=5,4;

0) RK=0,45cm, DL =09 cm, DB = 3,6 cm;
B) RK:DL=1:2, DR=1,8.

Yu nonibH1 TPHKYTHHKH, CYIIIABHO 3athapdo-
BaHl YOpHUM! SHAWAITE HA MAJIOHKY IIe ITapH
noAldHUX TpUKYTHUKIB. Jl13HaWTecAa OlibIe
npo opHaMeHTH Bacuns KpuuescsKoro.
Hano TpuryTHUKH ABC 1 KPT Taki, 1mpo
LA=/K, /C=/T AB=8 cm, AC =12 ¢wm,
PT =15 cm, KT = 18 cM. dHaUOIH HeBlIoMI
CTOPOHH TPUKYVTHHKIE.

Hawo TpuryTHUKHM ABC 1 MKP Taki, mo &2 . i N\
/B=¢K, /C=/P,AB=18 cm, BC=12 cm, 4§ - Pecny-

Sl - Qe
MK =15 cm, MP = 20 cm. 3Haiign HeBigomi ik
CTOPOHH TPHUKVYTHHUKIB. ‘6 i e 7
Buxopucrosyroun Mmaju. 10.14, sxaxm napm ==
NoAIDHUX TPHKVTHUKIB, MIOBEAHW IX nomid- ' ..
HICTL 1 3HAWAW JOBMHUHY BlJpi3Ka X. Bacunb KpuueBscoKuii

C
B

6 O %
A

Man. 10.14
CTopoHH OJHOTO TPUKYTHHEA JOPIBHHOKTE (1 M, 9 m 1 11 M. SHaan
CTOPOHH TPUKYTHHKA, NOAI0HOTD JaHOMY, AKNII0 MOr0 HAMMEHINA CTO-
poHAa JOpiBHIOE 28 M.
OcHoBa piBHOOEpeHOr0 TPUKVTHHEKA JAopieHIEe 12 cm, a DiuHa CTO-
poHa — 18 cM. Buanau nepumeTp nogldHOro TpHKYTHHKA, AKIIO MO0
OluHa cTOpoHA JOpiBHIOE 6 CM.
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CTopoHH TPUKYTHHKA OPOOOPI[iMHI yKucaaM 3, o 1 6. Buasau cropoHH
noaidHOr0 HOMY TPHKYTHHKA, V AKOrO:

a) HaliMeHIla CTOpOHA AOpiBHIOE 18 cM;

0) plzHHUIlA HAKWOLIBINO] 1 HAMMEHIIOL CTOPIH HopiBHKOE 27 CM;

B) mIepUMeTp JOPiBHIOE 28 CM.

CropoHH TPUKYTHHEKAa nponopiiiHi uyncaam 2, 4 1 7. Buasau cropoHH
noa10HOro HOMY TPHKYTHHKA, V AKOIO:

a) HauOlnsIma cropoHa nopieHwe 21 cm;

0) cyMma HaMOIMBINO] 1 HAUMEHIIIOL CTOPIH HoplBHIOE 18 cM;

B) mepuMeTp AopiBHIOE 39 cwMm.

YecepenuHl JaHOrO TPHKYTHHKA MICTHTBCA JPYIrHHd TPHKYVTHHE,
CTOPOHH HAKOro mnapajeljlbH1I CTOpOHAM jgaHoro. YM mogldoHl 1l

TPUKYTHHKH?

ITano ABCD — napanenorpam (man. 10.15). B C
Ioseau, 1io:

a) AABE « ADFE; 6) ABCF «~ NEAB.

INano ABCD — napanenorpam (man. 10.16). Al E

Iosenu, mio:

a) AKBF > ALAF; ©) AKBF ~ ALDM; \4

B) ANAFL ~ NCMK.

Kopucryrouncs mamonkom 10.17, mosenwu, Man. 10.15

mo AB || CD.
Ilano TpuryTHUE ABC 31 cTOpoHAMH K

B
AB =40 em, BC =24 em 1 AC = 56 cwm. ¢
Ha AB migrknageHo siapizoxk AD = 15 cm F
i nposeneno npamy DE || AC. Busnau cro-
poru ADBE. . L\/ D

A
Y AABCAB=1ocMm, BC=9 cMm, AC=12 cm.

o Touku M ctopoHu AB nposefeHO npsMmi

MN 1 MK (N € BC, K € AC), napanennsHi M
AC 1 BC. Sumaiinn MN, MK, AK, axmo Man. 10.16
AM =5 cwm. -2

(0 — TO4YKA NepeTHHY AlaroHaJjied Tpamneiil
ABCD (AD | BC), vy axoi AD = 15 cm,
BC=12 em, AC =18 cm. drangn AQO 1 OC.
() — TO4YKA NMepeTHHY JlaroHajied Tpamneil
ABCD (AD | BC), v axoi AD = 24 cwm,
BC =9 cm, BO =6 cMm. 3HaAUIH NOBXHHY
miaronaml BD.

() — To4Ka nepeTHHY JlaroHaJjied Tpamerl
ABCD, OB=14 cm, OD =18 cm, AC = 24 cm.

SHauau JoB:xUHM Biaplaxkie OA 1 OC.

Man. 10.17
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Ha crkinsku TpedDa OpoAoBHHUTH DIYHY CTOPOHY Tpanelil 3aBIOBHHKH
12 em, mod BOHA NepeTHYJA NPOAOBMEHHA Apyrol 0I4HOI CTOPOHH,
AKII0 OCHOBH Tpamelll OponopuiiHl yrciaam o 1 97

¥ TPHKYTHHEK BIOHCAHO Iapajejorpam, KyT

B
AKOro 30iraeTbca 3 KYTOM TPHUKYTHUKA
(Man. 10.18). CTopoErn TpHKYTHHKA, 1110 VTBO- M N
K

PHOKOTE el KVT, HOPIBHHOWOTE 6 cMm 1 9 cm,

a BiIMIOBIAHI IapaJie/ibHI IM CTOPOHH Hapaje- 4
JOrpaMa MpoIopHiiHl yneaam 2 1 3. JHAWIH
CTOPOHHU IapaJjiejiorpama. Man. 10.18

¥ TPHKYTHHK BIOHCAHO IapaJjejorpam, KYT

AKOro 30iraeTscA 3 HYTOM TPHKYTHHEKA. CTOpOHHM TPHKYTHHEKA, II0
YVTBOPHOHTE IeH KYT, NOpiBHHOWOTE 6 cm 1 15 cMm, a pl3HHMOA BIAIO-
BIJHUX mapajleIbtHUX IM CTOpiH IapajiejlorpaMa [OpiBHIOE & CM.
SHaMIW CTOPOHH MapajejorpamMa.

=

Ha ctroporax AC 1 AB A ABC mnosHadeHO TO4KH K 1
P raki, mo ZFAKP=/B. [lopequ, mo AAKP > AABC.
Ha croporax AE 1 BC A ABC nozHadeHo Touku M 1 K
Takl, mo A MKB = / BAC. Buanau noaidbHl TpHKYT-
HUKH 1 JoBeaH 1X IMoJl0HICTL.

¥ rpanenil ABCD ~ABC =/~ ACD. losenu, mio HABC o ADCA.

Ha croponi Al  napanenorpama B C

ABCD Baaro Toury K Tak, mpo
AK : KD =1 : 8 (man. 10.19). Sraian

AC, agmo AM = 2 cwm. M

On the AD side of the parallelogram Ak D
ABCD, the point K is taken so that K

AK :ﬂﬂ.= 1:10. Find BM and MK if Man. 10.19

BK =22 1n,

¥ napanenorpami ABCD ua cropoHi AD subpaHo Toury K. Jliaro-
Haae AC 1 Biapizok BK neperuHawThcA B Todll O. BuzHau JOBKUHY
cropoHd BC, arkmo AK =12 cm, OK =2 em, OB = 3 oM.

YV rpuryranky ABC nposemeno siapisox DE rtax, mo DE | AC,
D e AB, E € BC. 3naugun DE, arkmo:

a) AB=c¢, AC=0, DB = m; 0) AC=b, AB=c, AD =n.
OcHoBu Tpanenil poplBHoOTE 16 cm 1 20 em, a glaronani 12 cm
1 18 cm. dHaAWIM BIAPI3KHM, Ha HAK1 JlaroHajl Tpanenil AlLIATHCH
B TOUYIIl NMEPETHHY.

¥ Tpamneliil TOYKa [MepeTHHY AlaroHaJjel AiJUTE OJHY 3 AlaroHaJled Ha
yactTuHW 12 e¢m 1 16 ¢Mm, a yacTHHA Apyrol AlaroHajl JOPIBHIOE & CM.
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BuzHau apyry giaroHajibk 1 MEHINIY OCHOBY, AKII0 DlJjbIlla OCHOBA J0-
pieHIOE 20 cMm.

OcHOoBH Tpanenil JOpIBHIOWTE a 1 b. ¥ AKOMY BlAHOIIEHH] AlIATBCH
JlaroHaJil Tpanenll TOYKOK 1X NepeTHHY!
oHauau 3a manwHarkoMm 10.20 BigcTans AB,
Ao AC =300 m, DC =10 M, BC = 360 wm,
CF=12 m, DF =13 m.

Y AABC AC = 10 cm, BC = 12 cwm.
Ha crToporni BC BaaTo Tourky M Tak, 1o
LS AMC = 2 BAC. 3uanngun MB 1 MC.

Y AABC AB = 18 cm, BC = 16 cwMm,
AC = 24 cm. Ha croporax AB i BC BaaTo Man. 10.20

rouakl M i N tag, mo A MNB=/BAC i BN : NC=3:5. 3aatinu MN.
¥ rTpanenil ABCD A ABC = £ ACD. 3raiinn noBxuUHY giarorani AC,
Ak ocHoBu BC 1 AD Tparne1il 7oplBHIOKOTE BianoeigHo 9 eMm 1 16 em.
biuHl cTOpoHH Tpanenll AOpiBHIOWTE & cM 1 12 eMm, a OlibIa ocHOBa —
27 cM. 3HAWOHW JOBMHHY MEHINOl OCHOBH, AKIIO AlaroHAJBL I1JIHATH
Tpaneiiwn Ha ABa NoJi0H]1 TPHKYTHHUKH.

IMiaronani rpanenii ABCD (AD | BC) neperunarorsca B Touni O,
SHaWuIU JoB:HUHY ocHOBH BC Tpaneril, axkmo AD =24 em, AO =9 cm,
OC =6 cwm.

| A | B | B | T | K |
‘EEM 9 cMm 1Z2cvm | 16 cm IBEM_

B

Hosegu, 1O B NOOAIOHMX TPHUKYTHHUEKAX
BIANIOBINHI BHcOTH (DiceKTpHCcH, MeniaHH)
[IpPONOPIIHHI BIANOBIJHHM CTOPOHAM.
SHAWAW BIACTAHI BiJ TOYKH IepeTHHY aia- A VKT \C
roHaJied 10 OCHOB Tpamnenil, AKl JOpIBHIKTE

8 em i 12 cm, #Kmo BHcoTa Tpamnenii Man. 10.21

nopieHoe 15 cM.

Y pisHODeapenunui S ABC 3 O0OCHOBOIO 2

AC =10 em 1 BucoToww BK = 6 cm Bmucaso |

kpaapar (man. 10.21). S3Haligu nepuMeTp

KBajpara.

Y AABC 31 croponow AC = 27 cMm 1 BEH- ¥ | =
cotorwo BK = 30 cM BOHMcaHO NPAMOKYVTHHE f‘

(Man. 10.22). dHauaM CTOPOHHM NPAMOKYT- A" T i
HHKa, HAKII0 BOHH NOPONOPLIIHHI YHCJIaM

5i0. Man. 10.22

Ilpama, 1m0 NpoXoAUTE Yepe3 TOUYKY NEepeTHHY MHlAaroHaJled Tpamnelil,
@ O1TUTEL OOHY 3 11 OCHOB V BIHOIIEHHL m : n. ¥ AKOMY BIJHOINEHHI
BOHA M1IWUTE APYIY OCHOBYY!



Poznin 2 Moni6HicTs TpukyTHUKE @

SHaligu KyTH piBHOOEApEeHOro TPHKYTHHKA, AKINO DiceKTpHca KyTa
IIpH OCHOBI BIATHHAE BlJl HHOI'0 TPHKYTHHK, OOA10HHH JAaHOMY.

Bupix iz nanepy asa noaidHi TpukyTHuKu ABC 1 A, B,C;. _
Poaramyi ix Ha croxl Tak, mob npami AA,, BB,, CC, ne- ¥ 1
peTHHaJIUCA B oAHIHM Tounil. CKiasKkoma coocodamMu me ,a:} i

MOKHa 3podbuTH?

- Unm nmonibH1 nBa KBaApaTH, AKIILO 1XHI I1e-
pumeTpH pisHi? A 1Ba NPAMOKYTHHKH?
Panilye omHoro Koja OOpPIBHIOE D CM,
a miaMmetrp apyroro 14 cm. Ym nmopidni
ni xona? Hrmo Tay, To 3HaAHIH Koedi-
[II€HT MoA10HOCTI.

Ha manwery 10.23 z00paxeHo KOO

iz merTpoMm y Touni O. I'pagycra mipa Man. 10.23

Kyta ABC nopieawe 30° YeTaHOBH BljI- g :
nopimmicTs Mixk KyTamu (1-4) i rpagyceumu | 1 £AOC A 30 ”
mipamu nux KyTtis (A-]I). 2 /ABD | b 150

3 /CED | B90°

4 »AFc | T 60°
T 120°

b

A
)

CL

rd L
OpHameHT Bacunsa Kpu4eBchkoro



§ 11. 3acTocyeaHHa NOAIGHOCTI TPWKY THWKIB

KJIIOYOBI CJIOBA

applying triangle similarity — 3actocyBaHHA NoaibHOCTI TPUKYTHUKIB

Posrnsanemo, AK Ha OCHOBl 0O3HaK NoAl0HOCTI MOYKHAa NOBOJAHTH BaKJIHMBI
BJACTHBOCT] DICEKTPHC 1 Me[laH TPHKYTHHKA, XOpJ KOJa.

Teopema 23. BicekTpuca TPUKYTHMKA AiNUTE NPOTUNEXHY CTOPOHY Ha Big-
pi23KH, NponopLiiHi npunernuMm cTopoHam.

Hosedenna. Hexait ABC — poBLAIBLHHH TpH-
KYVTHHUK, a BL — #oro Olcexkrpuca (mana. 11.1).
Ilorkasxemo, mo AL : LC=AE : BC.

IIpoeenemo npamy CK, napanensny BL, no ne-
peTHHY 3 npaAMo AB vy aeAakid Tounl K. danyme-
pYEMO KYTH, AK Ha MaawHKY. Toml /1 = /3, aAK
BIAIIOBIIHI KYTH NpPH HapajlelbHUX npamux BL 1
KC1ciunin AK, /2=/4, AK BHYTPINIH] P13HOCTO-
POHHI KYTH IIPH THX CAMHUX MapalejJbHUX NPAMHAX
1ciuHil BC. Ocklnekn £1=/2, 101 /3=/4, ToDTO
TpHKYTHUK BKC — piBHObenpennit, BK = BC. Man. 11.1

oa y3araJbHeHoK Teopemow Paineca
AL : LC =AB : BK. 3aMiEuBImH B npomnopunill BK piEHHM HOMY BiApi3KOM
BC, matumemo AL : LC =AB : BC.

Teopema 24. ¥Yci Tpy megiaHn TPMKYTHMKA NPOXOAATL Yepe3 oaHy TOYKY i gi-
NATLCH W€K TOYKOIKO Y BigHOLWWEeHHi 2 : 1, paxyo4m Big BepLIMHU TPMKYTHMKA.

Hosedennsa. Hexan wmeplanuw AA;, 1 BB, Tpu- C
KyTHuUKa ABC neperuHarwThcd B Touml M
(man. 11.2). A,B, — cepegna niHia AABC, Tomy " 4

AB, | ABi AB, = %AB AMAB ~ AMA,B, 3a M
IBOMA KYTaMH, 3BiAKH A | | B

AM: MA,=BM :MB,=AB:A,B,=2:1. Orixe, Me-
nlasu AA, 1 BB, TOYKOIO NepeTHUHY NIIATLCH YV BiJ- Man. 11.2
HomneHH1 2 : 1.

Meniaan AA, 1 CC, TOYKOI NEepeTHHY TAKOM MIMATLCA YV BlIAHOIIEHHI]
2:1. A Toura, AKa JLINTL MealaHy AA;, v BiaHomeHH] 2 : 1, NoYHHAKOYH
Blj BepmiuHU A, ogHa — Touka M. Otixe, 1 mengiana CC; MpoxXoaUTEL depes
Touky M 1 ginnuThcA Hew Vv BigHOIIeHHI 2 : 1.
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D
Teopema 25. JobyTKu Bigpi2KiBE Xxopa oAHOro Kona, /—\
O NepeTUHawTbCHA, PIBHI. A _ B
P
Hosedenna. Hexait xopau AB 1 CD nepetn-
HawTbcA B Toulli P (Mman. 11.3). Ilpoeememo Bij-
pizku AC 1 BD. 3a BIacTHBICTIO BOIMCAHUX KYTIB
FA=/D1 /ZC = ZB, tomy TpuryTHUEHN ACP 1 C
DBP mnomibnri. Otxe, AP : DP = CP . BP, 3BIAKH Man. 11.3

AP - BP=CP - DP. A e i Tpeba DyJI0 JOBECTH.

IJ1A JOTTMTIIMBUX

Toyky nepetuHy MeflaH TPUKYTHUMKA HA3WBaKThL LUEeHTPOIAOM
TPUKYTHUKA. Hepiako CTEEpAXYIOTh, WO UEHTPOoIO TPUKYTHWMKA
€ MOro ueHTpom mac. Lle TeepaxeHHsa notpebye yTodHeHHA. ba-
¥AHO PO3PIZHATA TPU cUTyalil: 1) LeHTp TPLOX PIBHUX Mac, 30ce-
peXeHWUX ¥ BEpPLUMHAaX TPUKYTHUKA, 2) LeHTP Mac TPUMKYTHOI NNacTUHKKW (YaCTUHW NNo-
LWKMHKW, 0BMeEXEeHOI 3aMKHEHOK NaMaHOo 13 TPLOX NaHok); 3) LeEHTP Mac TPUKYTHUKAa AK
3aMKHEHOI NamaHol 13 TPLOX NaHoK.

Y nepwomy eunanky (man. 11.4, a, 6, g) A8l piBHI Macu, po3TalloBaHi ¥ BepluMHax A
| C, MOXHa 3aMIHKUTK yOBIYI BINLLUOK MaCOoK, 30CEpPEeXeHOK Ha cepeuHi cTopoHu AC.
A MacuK m | 2m, pO3MILLEHI HA KIHUAX MefiaHu TPUKYTHWUKA, MOXHa 3aMIHUTHU Macow 3m
y TOYLUI, AKa OINKUTE LD Meaiady y BiaHoweHHI 2 : 1, TobTo B UeHTPOIA] TPDUKYTHUKA.

= B o B B
S
bl
L
A C A 2m C A M C
a 6 5
Man. 11.4

LleHTp Mac TPUKYTHOI NNACTUHKKM (ApYrviAd BUNanokK) Takox NeXuTs ¥ LEHTPOIAI TPKU-
KYTHUKA. MNepekoHalca B UbLOMY, PO3BMBLLUKM YABHO TPWMKYTHWMK HA TOHEHBbKI CMYXKW
napanenbHO CTOPOHaM TPUKYTHWMKA. LleHTp mac KoXHOI cMyXKW Byaoe posmileHuiA
B il CepeiHi, a BCi pa3omMm — Ha BIANOBIAHIA MmefiaHi TPUKYTHUKA. OCKINbKKW TPUKYTHUK
Mae OfMH UEHTP MAC | BiH NEXWUTb Ha KOXHIW i3 MefjadH TPDUMKYTHUKA, TO Ue — UEeHTpoin,
TPUKYTHUKA.

Y Tpetbomy BUNAAKY (KAPKACHWWA TPUKYTHMK) LEHTD Mac TPUKYTHMKA 30iraertwcs
3 MOro LeHTPoIaAoOM TiNbKK TOLAI, KONKM Uerd TPUKYTHUK PIBHOCTOPOHHIA. Poarnademo 3a-
ranbHWA BUNanoK.

v
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v B
AKLLO CTOPOHW TPUKYTHWKA OOPIBHIOKTL
a, b, ¢, To TaKMMKW MOXHA BBaXaTW i IXHi Macu,
30CepefxeH Ha cepeauHax cTopiH. Macu a C tt

| b MOXHa 3aMiHUTK OOHIEW Macow a + b,
PO3MILLIEHOK Ha cepenHiin NiHil TPUKYTHUKA - K
b

y Takin Touwl K, Aka AiNUTL cepenHio NiHi
Ha 4acTWHW, 0BbepHeHO NPOoONOPLIAHI Macam
a i b, ToBbTo B ocHoOBI bicekTpucKn Suabe, Npo-
BeAeHOi 3 BeplMHU €. BUKOPWUCTOBYIOHM Man. 11.5

BNAcTUBOCTI BicekTpUC TPUMKYTHUKA NS IHWKMX KYTIB, NOKaXK, WO LEHTP Mac KapkacHoro
TPUKYTHWKA NEXWTL Y LLEHTPI KONa, BNMCaHoro B Moro cepeuHHia TDUKYTHUK (Man. 11.5).

1. Cihopmynwii TeopeMy Npo BJAACTHBiICTE DiCEeKTpHCH TPHKYTHHKA.
2. CihopMmynwoi TeopeMy IpO BJAACTHEBEICTE MeAiaH TPHUKYTHHKA.
3. Chopmynioii TeopeMy Npo BJIACTHBICTE XOpI, 110 NePEeTHHAKTHCH.

Axmo 3 ogHiel ToukH P, 110 mo3a KoOJOM, IIPOBECTH [0

Kona jgotuuny PM 1 ciuHy, AKa IepeTHHaE KOJO

B Toukax A i B, To PA - PB = PM~. Hoeenu (man. 11.6).

* CnonyuuBmu Touky M 3 A 1 B BlaplakaMu, ojep-
skumo TpukyTHUKEN PAM 1 PMB. Boau noxibHi, 60
MAaTh cOinbHHUM KyT P 1 /B = /-AMP, B

fp, —

D0 KOMKeH 3 HUX JopieHIOE — AM.

Orixe, PA : PM = PM : PB, 3BinKmu A
PA - PB = PM?,
Arxmpo 3 Toukn P, mo nosa KoOJIOM, IOpO-
BECTH J0 KoJia Bl cidHl, AK]l NEpPeTHHAKTh M
Koso v Toukax A, B ra C, D (maxn. 11.7), To Man. 11.6
PA - PB=PC - PD.
* Tpurytaunx  PAD  nopldHHMH ~ TPHKYT- A
HuUKy PCB, 60 mMawTe coiasHUM KyT P 1
/B =/D, Ak BOucaHl, 110 COUPAOTBCA Ha B
onay ayry. Tom PA : PC = PD : PB, 3BiiKH
PA - PR =P« P,
CTOpOoHH TPHKYTHHEKA JOPIBHIOKWOTE 8 cM, 12 cM
1 15 cMm. SHaMaAH, HAa AK] BIAPIZKH DICEKTpHCA D
TPUKYTHHKA ILIKHTE HOro HAWOLILIIY CTOPOHY.

Man. 11.7
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« Hexain AL = x, Tom1 CL =15 - x B
(man. 11.8). 3a BaacTHURBICTIO DICeK-
TPHCH KYyTa TPHKYTHHKA:
AL:CL=AB:BC, 10610 —* =25 \ 15— ”
= 2 15-x 12 L 15
abo - —a
15-x 3 Man. 11.8

SBiacu 3x = 2(1a — x).
Maemo: 3x =30 - 2x, ox =30, x =6.
Orie, AL=6cm, CL=9 cm.

T AL — Gicexrpuca AABC i 22 =2 (man 11.9).
SHauan: AC 2
a) simHomenHA BL : LC; 0) eigsomenna BL : BC;

B) BL, akmo CL =15 cm; r) CL, akmo BL =12 cwm.

B
X A‘i
A ] %
A C K

Man. 11.9 Man. 11.10

¥ AKOMY BIJHOINEHH] MINATBCA BHCOTH PIBHOCTOPOHHLOI'O TPHKYVT-
HUKA TOYKOK nepeTruHy (Mmasn. 11.10)7

Hu Moy TE DiceKTPHUCH PIBHOCTOPOHHLOT'O TPHKYTHHKA TOYKOK Iepe-
THHY JLIMTHCA HA 9acTUHHU 2 cM 1 8 cM, o cm 1 10 em?

Xopau AB 1 CD neperunawThea B Touni P (man. 11.11, a, 6). Suaiian
3JHAYEHHA X.

Man. 11.11

» Yepes TouKy NnepeTHHY MeAiaH TPHMKVTHHKA NPOBEJEHO IIPAMY,
napajielIbHy OJHIHA 31 cTOpiH. ¥ AKOMY BIJHOIIEHH] A IIpAMa ILJIUTh
1HII1 CTOPOHHW TPUKYTHUEA!




§ 11. 3acTocyeaHHa NOAIGHOCTI TPWKY THWKIB

Ilopieusai Binpiaku, HA AK1 OicekTpuca BK AABC ni-
auTe cropory AC, armo AB > BC. 3pobu MaJlOHOK

o samadl.
A AK < KC b AK > KC
B AK = KC I' He MO HA BCTAHOBHTH

AK — Oicexrpuca NABC. 3uanmu KC, armo AB = 16 cwm,
AC =20 em, BK =8 cmMm.
AM — bisector of AABC. Find BM if AB = 15 in, AC = 18 in,
MC=12 in.
CP Dicektpuca AAABC. 3HAHUIM HEB1JIOMI CTOPOHH TPHUKYTHHKA, AKIIO
AP =12 em, BP =10 cm 1 cropora AC Ha 3 cm Dinsmia 3a cropory BC.
BE 0Olcexkrpuca AABC. SHaWaH NDepuMeTp TPHKYTHHKA, HAKIIO
AE =12 em, CE = 20 cm 1 pizaunsa ctopia BC 1 AB nopisaoe 10 cMm.
AL — bicekrpuca AABC (man. 11.12). dnaugits: B
~“ a) BL i LC, axmo AB = 8 cm, BC = 10 cwm,
AC =12 cwm; T
0) AC, akmo AB=16 cm 1 BL : LC =4 : 5;
B) P, gy AKmMo BL = 3 eMm, CL = 5 cMm,
AC — AB=4 cm; A -
r) BC, akmo AB =15 cm, AC=12 em 1 BL Ha
2 c¢M Ginbma 3a CL. Man. 11.12
CK — bicekTpuca NABC. Srangn:
a) AK 1 KB, axmo AC=8 cm, BC =20 cm, AB =21 cwm;
0) BC, axmo AC=2TcmMm1 AK: KBE=9:4;
B) AB, akmo BC =28 cm, AC=20cvm 1 AK Ba 6 cMm menma Big BK.
Yu e BK 0icertpucorwo A ABC, akmo AB = 15 cvm, BC = 20 cwMm,
AK =12 cvm, CK =16 cmMm?
bicekTpuca oaHoro KyTa npAMoKyTHHKa ABCD alnuTe AlaroHailb
Ha BIAPI3KH, NPONOPIIHHI YHciaaM o 1 9. dHAUAHW CTOPOHH TIPAMO-
KYTHUKA, AKIO Horo nepuMerp aopieHioe 140 em. Criaagm niaH
PO3B'A3YBAHHA 3a/la4l Ta PO3B HMKH 11.
BicekTpuca opgHOoro Kyta npaMoKyTHUKEa ABCD ainuTes miaroHajdbs Ha
BIZIPI3KH, NPOMNOPI[IMHI 4HcJaM 3 1 8. SHAHAHW NEepUMETD INPAMOKYT-
HHKA, AKII0 HOro MeHIna cTopoHa aopieHwe 12 em. Criaaam niaaxH
pPO3B’A3VBAHHA 3aJadi Ta posB’sxu II.
¥ piBHODEeApeHOMY TPHUKYTHHKY OCHOBa [opleHWEe 24 cMm, a 0ldHa
cropoHa 20 cM. 3HAMOH, Vv AKOMY BIIHOIIIEHH]I DiceKTpHCca KyTa IIpH
OCHOB1 J1JMHUTE BHCOTY, IIPOBEJEHY A0 OCHOBH. SHAWJIH JOBMHHHH I[UX
BlApi3KiB, AKINO BHCOTA A0plBHIOE 16 cwM.
¥ pisroOenpenomy SHABC AB = BC = 10 em, AC = 12 cMm. dHauam
pajalyc BOMCAHOrO Koja, AKmo Bucota BH nopieHIOE 8 cM.
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Y piBHODeApeHOMY TPHKEYTHHKY IEHTP BOHCAHOI'O KOJa JIIHUTHE BH-
COTY, NPOBEJEeHY [0 OCHOBH, YV BlAHOWIeHH] o : 12, a ODluHa cTOpoHA
nopiBHIOE 36 cM. dJHAUAHW NepUMeTp TPHKYTHHEKA.

Bucora plBHOCTOPOHHBOI'O TPHKYTHHEKA J0piBHIOE 12 cM. SHauaM
paalycl BOUCAHOTO M ONMHUCAHOrO KLJ.

Meniana AP tpukyrHuKa ABC nopieHwe 21 cM. dJHAWMAH JOB¥HHH Bij-
pizkie AM 1 MP, ne M — Touka nepeTHHY MeqalaH TpUKyTHUEKAa ABC.
Menianu TpUKYTHHKA AopiBHIOKOTE 12 cm, 15 cm i 18 cm. 3maiigm
NOBXHWHW YACTHH, HA AK]l BOHH JIJIATHECHA TOYKOK IX NEepeTHHY.
IIpama, Arka NPOXOAHUTEL Yepe3 TOYKY MEePeTHHY MeliaH TPUKYTHHKA
ABC, neperunae cropoan AB 1 BC y Toukax K 1 P BianoBifHO. SHAUH
KP, axmo AC=15¢cm i KP || AC.

I[Ipama, AKa NpPoXOoAHUThL Yepe3 TOYKY IMepeTHHY Me[laH TPHKYTHHEKA
ABC, nepetuHae ctopoHu AB 1 AC v Tourkax M i E BlAmnoBigHO.
3uaiinn BC, axmo ME =8 em i ME || BC.

¥ TpUKYTHHKY 31 cTopoHamMu 12 c¢Mm, 15 em 1 21 cM uepes TOUKY mniepe-
THHY MeJllaH [IPOBEIEHO MPAMY, DapaJjielibHY 0aH1# 31 cTopid. Obduncian
CTOPOHH YTBOPEHOI'0 TPUKVTHUHEKA.

Xopmu AB 1 CD nepernHarwTheda B Tounl M. dmaiagun CM, axmomo
AM=8 cm, BM =3 cm, DM =6 cm.

Xopau AB 1 CD neperunHarwTeca B Tounl F rak, mo FB — FC = 5 cmM,
AF =10 cm, FD =12 cv. 3HaHIITL JOBXKUHHA XOP/I.

Xopau AB 1 CD neperuHarwThcAa B Tounl M, aka ainuTe xopay ADB
Ha BiApi3KH, nponopuiHl dncaam 1 1 3. dJHaAWAM 1X JOBXKHUHH, AKIIO
CM=9cym, DM =12 cMm.

Xopau MN 1 EF neperuHawTsca B Tounl K, Aaxa miauTte xopay MN
gaenin. sgauagu MN, axmo KE =4 cvm, KF =16 cm.

I3 TOuKH 10 KOJIa TPOBEEHO CIUHY 1 JOoTHYHY. BHM3HAY MOBXHUHY Ci4HOI,
AKINO JOTHYHA JopiBHIOE 12 c¢Mm, a 30BHIINHA YacTWHA CIYHOL 8 CM.

Iz Toukm m0 Kola npoBeleHO CIYHY 1 JOTHYHY. SHAWAH JNOBXKHHY
NOTHYHOI, AKINO BHYTPINIHA YACTHHA CIYHOI JOpIBHIOE 9 cMm, a 30-
BHIIIHA 4acTHHA Ha 7 c¢M Oinbina. P
Iz TOUKH A0 KoJia NIPOBENEHO CIUHY 1 JOTHYHY. A
BigHOImMEeHHA BHYTPIMIHBOLI 1 30BHINIHBLOL s
4YaCTHH clYHOL JopiBHIOE & @ 1, a OoBMKHHA
notudHOl 12 cM. 3HAWIH NOBMHHY CIYHOL.
Iz Toukn P po Kona mpoBejeHO Bl cidHI,
AK] MepeTHHAKTE KoJMo Vv Toukax A, B Ta D

C, D. 3mgaiinu PD i CD, axmo PA =4 cwm,

PB =10 cm, PC =5 cm (man. 11.13). Man. 11.13
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BicekTpren kyTie B 1 C npamorkytHuka ABCD mne-
peruHawThcA B Tounl K, K € AD. 3gauau, Ha AKI
BIIPI3KH OlceKkTpuca KyTa B minuTtk aiaroHans AC,
Aaxmo AC = 18 cmM.

Kopueryrwounucs YMOBOK [OINEpedHBLOL 3ajadi, AOBEAH,
o dlcekTpucu KyTiB B 1 D painares aiaronans AC Ha TpH

pPiBHI BIJAPI3KH.

¥ npamoryTHUH TpUKYTHUK ABC (£C =90°) enucaro keaapatr CMNK
Tak, mo Todku M 1 K nexaTh Ha karetax, a Todka N — Ha rimnore-
Hy31l. sHauau AN 1 BN, akmio AC =21 cm, BC = 28 cm, ABE = 35 cM.
¥ AABC Bnucano pomd AMNK Tak, mo ZA B HUX CHOIIBHHH 1
N € BC. Tourka N pinutek cropony BC Ha BIApI3KH, PIZHHIA AKHX J10-
pisHIOE 4 cm. dHauan BC, axkmo AB = 10 em, AC = 15 em.

Bidkpuma zadava. ¥ HABC 31 cropomamu 10 em 1 12 em Bnucano
yoTHpUKYTHHKE AMNK Tak, mo Kyr A v HUX colasEud 1 M € AB,
N € BC, K € AC, MN | AC, NK | AB. 3HaiifiiTh nepuMeTp 4OTHPH-
kyTHuEa MNPK, AKOIo BiH € ..., 4 IIpPO HOT'0 CTOPOHH B1JOMO TaKe: ... .
¥ TynokyTHHH TpHKEYTHHK ABC (kyr B —

Tynui) enucano pomdo MBKP Tak, mo KyT B — 1AB A 10 cm
cIinbHUM, a Todka P minuts croporny AC Ha 2 BC B 15 em
BiApizKHu AP =10 em 1 PC =16 cm. YerasoritTe S AC B 16 cm
BIANOBIAHICTE MIMK CTOPOHAMH TPHKYTHHKA I' 24 cm
(1-3) Ta 1x poB:xuHaMHu (A—]l), AKIIO mepuMeTp o 26 cm
TPUKYTHHUKA NOpiBHIOE 65 cM.

¥ TpUKYTHHK 31 cropoHaMu 4 cm, 16 cm 1 18 e BnHcaHo poM0, AKHUH
MaE€ 3 TPHKYTHHKOM CHOLIBHHAH HAHOLIBIIMH KYT. SHAMAH BlAPIZKH,
Ha AKl BepHniMHA poMba IIIHUTE HAWUDLILIITY CTOPOHY.

E — cepenguna nyru BC kona, onucaHoro HaBroJo SAABC 31 cTopo-
HaMu AB =15 em, BC =18 em, AC = 12 cMm. dHaMaHM BIAPI3ZKH, Ha AKI
npaMa AE minuts BC.

¥ TpurKyTHHK 31 cropoHamMu 10 cm, 14 cm 1 18 cM BOHMcaHO MIBKOJIO,
AKe MOTHKAETHLCA 0 JBOX CTOPIH TPHKYTHHKA 1 IEHTP AKOro JIeKHUTh
Ha OLIBIIIH CTOpPOHI. SHAWAM, HA AK]l YACTHHH LEHTP KoJa JLIHTh
O1lBINY CTOPOHY.

Y piBHODEApPEHOMY TPHEVYTHHKY, IIEPHMETP AKOro (2 cM, pajlyc BIIH-

CAHOI'0 K0Jia CTAHOBHTH 9, BHCOTH, NPOBEJEHO]l A0 OCHOBHM. SHAaMIH
CTOPOHH TPHKYTHHEA. 18

YHepes ToOYKY nepeTHHY Me[laH TPHKYTHHEKA POBEJEHO NIpAMY, llapa-
JleJILHY OJMHIN 31 CTOpIH. JHAWIW JMOBXHWHY BIJApI3KAa Ii€l nmpAMol, II0
MICTHTBCH MI}X CTOPOHAMH TPUKYTHHKA, AKINO CepelHsA JIIHIA TpH-
KYTHHKA, IapajejlbHa 1d, JOpiBHIOE 4 cM.
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SHaMIW NOBXHHH MeJlaH TPHKYTHHEKA, AKINO BIACTAHI BiJl TOYKH 1X
IepeTHHY [0 BEPIIHWH TPHKYTHHEKA NOpPIBHIOKTE 26 cM, 14 cm 1 18 cm.
SHaMaW A0BMHWHH BUCOT TPUKYTHHKA, AKINO BIACTAHI BlJ TOYKH IIepe-
THUHY MeJllaH TPHKYTHHKA /10 HOr0 CTOPIH JOPIBHIIOTE o CM, | CM 1 8 cM.
SHauau noe:xUHU xopa AB 1 CD, AKl nepeTHHaWThCA B Toulll K Tak,
mo AK =18 cm, CK =20 cm, KB+ KD=19 cm.

Toura P poaramoreaHa BcepeAWH] Kojna pamaiyca 11 eMm, BigganeHa Bif
IeHTpa Ha o cM i ginmuTes xopay AB v Bigmomenni 2 : 3. 3Haigm
NOBXUHY Xopau AB.

SHAWIW NOBMHWHU BIIPI3KIB, MO3HAYEHUX HA MaawHKY 11.14 6ykBOIO X.
oa JaHUMH ManawoHEa 11.19 3Hanou x.

3 P ¥ P
E
2x [ '
Man. 11.14 Man. 11.15

biceKTpHucH KYTIB NpH OCHOBI PiBHOOEJAPEHOr0 TPHUKYTHHEKA IEepeTH-
HawTs 0luHI cTopoHH B Toukax P 1 K. duaian PK, AKImo0 A0BMXHHA
O014HOI CTOPOHH NOPIBHIOE M, A JAOBHUHA OCHOBH .

bicekTpuca 30BHIMHLOT0 KyTa TPHKYTHHKA A BC npu BepimiuHl B nepe-
@ TuHae npamy AC v Touni P (man. 11.16). Hosenu, mo AP : AB=PC : BC.

B
I
e | c
A EI P Al 'Dl Ml Bl Cl
Man. 11.16 Man. 11.17

Bincrans Blj LeHTpOlJla TPHKYTHHEA A0 NOBLIBHOI IIPpAMOl, HAKa He

% lepeTHHAE TPHKYTHHEK, NOPIBHIOE CEPEeIHBOMY apu(MeTHYHOMY Bl-
CTAHEH BiJ yClX HOro BeplIHH mo0 1iel npamol. [lopean ne, KOPHCTYIHO-
yuchk mandwHKoMm 11.17.
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Bupi:x 13 nynkoro mnamnepy TroCTpO- ' _
KYTHHH, IPAMOKVTHHH 1 TYIIOKYTHHH o

TPHEYTHHUKH. ¥ KOMHOMY 3 HUX IIpO- .u:f'«
BeqH MenlaHW TAa NOo3HAaAY 1X TOYKH IIe-
peruHy. llepekoHalica Ha mpaxkTHII, L
0 AJIA KOMHOIO 3 IUX TPHKYTHHKIB e
TOYKA I[epeTHHY MellaH 0Oyae ILeH-
Tpom mac (may. 11.18).

Kyru AABC nponopuiial uunceaam 3, 2 1 10. Ogus 13
kyTie AMNK ma 20° 6lasmmilt 3a apyrud 1 Ha 50°
MEeHIIHH Bij Tperkoro. Yu moxidHi i TpUKyTHHKH?

~ Miaromami Tpamemili TOYKOK MNEepeTHHY MiNATLCSH _
v BigmomenHi 3 : 5. K BigHOCATLCA OCHOBH Tpamnenii?

- Ha manwsery 11.19 3o00pakeHo JIHIWUKY 3 OONEepedHUM MaciuTadbom,
AKOI MO HA BUMIPATH BlacTaHl 3 TouHIicTIO no 0,1 mMm. 3HAUaM Bij-
craHl AB, CD, KP. Bianoslgbs modAcHH.

" -
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B Il D
: L
blL ; i
, K P
Jl + | s
[ | | 1§
1 2 3 4
Man. 11.19

MakeT ByAMHKY 3 oepeBa
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m IMMOAIBHICTH

IIPAMOKYTHUX
TPUKYTHMUKIB

KJIFOYOEI CJIOBA

right triangle similarity — noaibHICTL NPAMOKYTHUX TPUKYTHUKIB

OauH KYT ¥V KOXKHOMY NIPAMOKYTHOMY TPUKYTHHUKY NPAMHWHM, a BCl NpAMI1
KyTH piBHI. ToMy 3 IBOX NepINWUX 3arajbHUX O3HAK NOAIOHOCTI TPHKYT-
HUKIB BUNJIWBAIOTHL TAKl O3HAKH NOJLI0HOCTI NIPAMOKYTHHX TPHUKYTHHUKIB,

JdBa nNpAMOKYTHI TPHKYTHHKH NOa10HI, AKII0 FOCTPHMH KYT OJHOTO J0-
PIBHIOE TOCTPOMY KYTY JPYroro TpPHKYTHHKA.

JdBa NpAMOKYTHI TPHKYTHHKEH NOXi0OHI, AKII0 KaTeTH OIHOI0 IPOIO-
PUiHHI KATeTAM APYroro TPUKYTHHKA.

IlpaBunbHa 1 Taka o3HaAKA.

JIpa NpAMOKYTHI TPDHEYTHHKH MOAi0HI, AKINO KATeT i rinoreHysa o{HOTO
NMpoNnopHiiHI KaTeTy i rinorenysi Apyroro TpPHKYTHHEKA.

CxemaTuuso Tpu cOpMYILOBAHI 03HAKH MOAIOHOCTI NPAMOKYTHHUX TPH-
KYVTHHKIB MOXHaA 300pasuTn Tak (Mamux. 12.1):

B,
B LA=/LA,
" abo
- ; a, = a:b=a,:b
. @ abo
a:Cc=80,:6
C [
A C A C
b 1 bl 1
Man. 12.1

IlikaBy BJACTHBICTE MAe BHCOTA /i IPAMOKYTHOIO TPHKYTHHKA, IIpOBe-
JeHa a0 rinoreHysu (Mamn. 12.2).

C CcC
¥
h k| |h
A e B A& 78 >~ B

Man. 12.2




§ 12. [onibHICTE NPAMOKY THUX TPUKYTHVKIE

Bora poz0Oupae njaHMi TPUKYTHHEK HA JBA MEHINl NPAMOKYTHI TPHUKYT-
HUKH, noaidoHl panomy. Axmo kyTt C rpurkyrauka ABC npamui, a CH —
BHCOTA, TO KOMHUH 13 TpUKYTHHKIBE ACH 1 CBEH nonioauu A ABC. Amxe
SHNACH 1 AABC mawTs cOolasHHE KyT A, a TpukyTHHKHE CBH 1 ABC —
cruiabHUH KyT B. KoXHHMHE 13 NUX NPAMOKYTHHX TPHUKYTHHUKIB HOTIOHHM
KO HOMY 1HmMOMY 3 HUX. Iloaraunemy 1X mitepamu T, T, 1 T,, cxeMaTH4YHO
e MOYXHA 300pasuTH TaK:

Baxxausy pons y reomerpll BIAIrpalTs TEOPEMH IIPO
cepeHl NPONOPIINHI BIAPIZKH B NPAMOKYTHOMY TPHKYT-
HUKY. Haramaemo, mo BiApl3oK abo 4YHCJI0 X HaA3WBAKTH
cepeHIM NPOIOPIIMHUM BiApl3KiB abo uucen a 1 b, AKIIO
I[paBH.TILH{:-m € npomnopuid a : x = x : b (abo piBHO3HAYH] 1H

piHOCTi X% = ab, x = Jab).

Teopema 26. BucoTa npAMOKYTHOIo TPMKYTHUKA, NPOBeAeHa A0 riNoOTEeHY3M,
€ cepegHimMm NponopuivHMM BiAPI3KIB, Ha SKI 1A BUCOTAa OINIUTL riNOTEeHYy3Y.

Hosedenna. OckKlaskH BucoTa M posdbupae ¢
NpAMOKYTHHH TpHKYTHUK ABC Ha noaldHI]
oMy TpuKYTHHUKEHM ACH 1 CBEH (man. 12.3), To h
AH :h=h: HB. A e ozHauae, 1o BiaApi3oK h — A B
cepeHi npomopmidHuN BiApiskis AH 1 HB. H
Orxe, h°=AH - HB. Man. 12.3

Teopema 27. KateT NnpAMOKYTHOro TPMKYTHUKA € cepeHiM nponopuiiHum
rinoTeHy3M i NpoeKLUIil ULOro KaTeTta Ha rinoTeHy3Yy.

Hanopurnan, AC*=AB - AH (Mman. 12.3).

Hoaedenna. Ocrinekun SAACH ~ AABC, o AH : AC = AC : AB, 3BigKH
AC?=AB - AH.

OTtxe, armo CH — BHcOTA OIPAMOKYTHOro TpUKYTHHEA ABC, npoeeieHa

no rinorenysu (Man. 12.3), To MmawTs Micie (hopM yIH:
CH°=AH - BH, AC°=AB-AH, BC?=AB- BH.

1A JOTIMTIIMBMX

Hoeenemo TPeTo 03Haky nofaibHOCTI NPAMOKYTHUX TPUKYT-
HUKIB, chopMyNbLOBaHY BULLIE.
Teopema 28. [lea NpaAMOKYTHI TPMKYTHUMKKW noAaidHi, aKwo
KaTteT i rinoreHy3a oaHoro nponopuiiHi karery i rinotenysi
OPYroro TpMKYTHMKA.

v




Pasgin 2 [MonibHicTs TpUkyTHUKE

v
LloseneHHs. Hexal NpaAMOKYTHI TPUKYTHUKKM ABC | A, B,C, Taki, y akMx kytn C i C,
npami,a BC: AB=B,C, : A, B, (man. 12.4). Joeepemo, wo HABC © AA B C,.

Bl
B K /
L .
A C A, c—1Ue,
Man. 12.4

Axwo, Hanpuknan, A, B, > AB, 10 Ha cTopoHi A, B, Biaknanemo Biapisok A, K = AB
i 3 Toukn K onyctumo nepneHaukynap KP Ha npamy A,C,. KP | B,C,, Tomy 3rigHo
3 OCHOBHOIO Teopemolo Npo NoAibHICTL TPUKYTHUKIB AAKP © AAB\C,, ToBTO
KP:AK=B/C, :AB, Ockinbkm A, K = AB, 7o KP : AB = B,C, : A,B,. 3a yMOBOIO
BC:AB=B.C,:A B, tomy KP=BC. Otxe, AABC=/AA KP — 3a rinoTeHy3010 | Ka-
retom. Kpim Toro, A4, KP o AA B C,, tomy AABC A B, C,.

1. Chopmynroii o3HAKH NOLI0HOCTI IPAMOKVTHHX TPHKYTHHEKIE.

2. Ary BracTHBICTE MaE BHCOTA NPAMOKYTHOIO TPHKYTHHKA, IIPOBEIEHA 3 Bep-
MIMHH IPAMOTO KyTAa?

3. Illo HasuBawTh cepeaHiM nponopiiiiHUM aABOX Biapisxis?

SHaWIM [epUMeTp NOPAMOKYTHOL Tpa- 9 C
neril, OCHOBH AKOl JOPIBHIOIOTE 9 cM 1 B
29 ©cM, a MEHIIa [AlaroHaJib MepHeH/H-
KyJaApHA 1o 0luHol cTopoHM (Mau. 12.5).
* Ilposegemo  Bucory CH. Tom

HD =25 - 9=16 (cm). 3a TeopeMamMu

Ipo cepelHi mponopiiiiei Binpiskm A = D

CD? = AD - HD i CH* = AH - HD. ¥ yign: 185

Toni CD* = 25 - 16 = 400,

CH? =9 - 16 = 144. 3pigeu CD = 20 o, £ L

CH =12 cm. Ockineku AB = CH =12 cw, 4

ro P=12 + 9 + 20 + 25 =66 (cm). =
Komo, Bnucane B plBHODIUHY Tpaneriw, 0 9
TOYKOI JOTHKY ALIUTE DIYHY CTOPOHY Ha Bij-
pizkn 4 eMm 1 9 cM. 3HAUIHW paalyc KoJa. A D

Man. 12.6



§ 12. [onibHICTE NPAMOKY THUX TPUKYTHVKIE

« Axmo Touka 0 — neHTp BOnucaHoro kKojaa, o OC 1 OD — 0Oicek-
rpucd KyTie C 1 D (man. 12.6). Ocrinegun /C + 2D = 180° To
Z0CD + £0DC =90° Tom1 £ACOD =90° Pagiyc OK — BHcoTa nps-
MOKYTHOI'0O TPDHKYTHHKA, IIPOBeleHA 3 BepPHIMHH NpAMoro kKyta. Toxal

OK”=CK - KD, To6to OK° =4 - 9 = 36. Or:xe, OK = 6 cMm.

Bopasu 656—662 BuroHall 3a manwHKoM 12.7.
Haszeun yci BHCOTH NPAMOKYTHOTI'O TPHUHYT- C
Huka ABC. fka 3 saux Haiimenma? Yomy?
Haszeu npoekniw rkatera AC Ha rinoTeHY3Y

AB, na npamy CH, Ba npamy BC. h

HArxa 3 piBHOCTEl XMOHA! A B
A AC°=AB - AH B CH=AH - BH H

B BC*=AB - HB I CH°=AH - BH Man. 12.7
oHauau CH, agmo AH =2 cm, BH =8 cm.

A 10 em B 6cm B 16 cm I'4 cm

oHaan AC, akmo AH =4 cm, BH =12 cwm.

A 43 cm B 8 cm B 64 cm T 2.5

Yu nmonioni rpurkyTEuKn ABC i CBH? 3a AK010 03HAKOK?
Yomy nopidui TpuryTanku ACH i CBH?

PYu Te came 03HAYAKOTE BHUCJIOBH:
«BACOTA MPAMOKYTHOI0 TPHKYTHHUKA, NIPOBEIeHA 0 MNOTEHY3H »;
«BHCOTA NPAMOKYTHOI'O TPHUKYTHHKA, NPOBeJleHA 3 BepPIIMHH MHOro
NPAMOro KyTa»;
«HAaWUMEHIIIA BUCOTA NPAMOKYTHOI0O TPHKYTHHUKA»!

SANHINH TEOPEMH NP0 CepelfH]l NpONOpILlMHI BIAPI3KH
nna TpukyTHUuka MPK (man. 12.8).

M

Man. 12.8 Man. 12.9
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SAIHINY TEOPEMH IIPO CepelH]l NPONOPI1HHIL BIAPI3KH 1A TPHKYTHHKA
EFL (man. 12.9).

oHawoun, mo AC 1 AP, AC 1 CB, A P

ZACP =40° (man. 12.10), zraign:
a) / B; 0) /P, B) L HAC — ~ HCB. H
CHINBKH pI3HUX TPHKYTHHKIB 300paiKkeHO
Ha manwoHKY 12.107 Yu Bel ml TpHUKYT- 40°
HUKY noJ10H1 oquH opHomMmy? Homy?
3HaiiIiTE IOBKWHA BifpisKie, mosHauenux C B
Ha manwHry 12.11 (a, 6, 6 1 2) OYKBOW X. Man. 12.10

Man. 12.11 4] 2

SHaHJIW BHCOTY NPAMOKYTHOr0O TPHKYTHHKAa, IPOBEAEeHY [0 rimoTe-
HY3H, AKIINO BOHA JALJIHTE IiIOTEeHY3Y HAa BIAPI3KH 2 ¢cM 1 8 CM.

RareT npAMOKYTHOI'O TPHKYTHHEKA JopiBHIOE 6 cM, a HOro nNpoeKnis
Ha rinoTeHy3y 4 cM. JHAWUIM IriOOTEHVY3Y.

SHaMAW KaTeTH NPAMOKYTHOrO TPUKYTHHKA, AKIIO BHCOTA, NPOBe-
JIeHA 3 BePIIWHH NPAMOro KyTa, JUJINTE FOOTEHY3YV HA BIAPI3KH 2 cM
18 cwMm.

I'imoTeHy3a NpPAMOKYTHOrO TPUKYTHHEA MOpPiBHKOE & CM, a4 OIHWH 13
roctpux KyTie — 60°. 3maiigm npoekilii kareTie Ha rinoTeHyay.
OnuH 13 KYTIB IPpAMOKYTHOI'0O TPHKYTHHUKA AoplBHIOE a0°, a npoekiia
MEHIIIOI0 KaTeTa Ha riNoTeHy3y o CM. SHaAHAH NPOoeKnil OLIbIIOro
KaTeTa Ha IinoTeHy3y 1 HalMeHIIY BUCOTY TPUKYTHHEA.

SHaMIW JIOBXUHY NepHeHAHUKYIApa, ONVIIEeHOr0 3 BEPIIWHH NPAMO-
KYTHHEKA Ha [laroHajb, AKINO BlH ALIWTE IIK AIAarOHAJL HA BIAPIZKH
3aBIOB:EKH 4 eMm 1 9 e

SHalaM TIpPOEKIl] CTOpiH TNPAMOKYTHHKA Ha HWOro JlaroHalb
3aBJIOBXKH 18 cM, AKa 31 CTOPOHOK NPAMOKYTHHUKA YTBOPHOE KyT 30°.
Komo, Bnucane B pom0, TOYKOK JOTHKY JLIWTHE CTOPOHY HA BIAPI3KH
2cMm 18 cMm. 3HAUAH pajlyc KoJa.

Panmiye kona, Bnucasoro B pom0, aopiBaHOE 6 cM. 3HaAlIH NmepuMeTp
pomba, AKINO KOJO TOYKOK [JOTHKY AIJIHTH CTOPOHY Ha BIApI3KH,
nponopuiiHil unciaam 1 1 4.



§ 12. [onibHICTE NPAMOKY THUX TPUKYTHVKIE

i 2

Ilepnengukynap, ONyIIeHWH 3 leHTpa poMbda Ha HOr'o CTOPOHY, HLJIHTH
11 HAa BIAPI3KH 3aBAOBKEKH 3 cM 1 12 cMm. dHAHAK BlACTAHE MIMK IPOTH-
JeHUMH CTOpOHaMH pomba.

llepnesgukynap, onyleHU# 3 HeHTpa pomda Ha HOro CTOpPOHY, J0-
piBHKOE 24 cM 1 JIJIWTE I} CTOPOHY HA BIAPI3KH, MPOMOPIIIHHI YHCIaM
9 1 16. ¥YeraHOoBH BIANOBIAHICTE MIMK BI1API3KAMH, 3aJaHUMH YMOBAMHM
(1-3), Ta ix moe:xuHamu (A—]l).

1 cropona pomba A 30 cm
2 menma giarosanb pomba B 40 em

3 Oinpma miaroHans pomba B 50 em
I' 60 cm
I 80 cm

HoexuHA TiH1 Bix cocHM 14 M, a Big ABOMETpPOBOro KjieHa — 1 M.
SHauJau BHCOTY cocHH (Mmaj. 12.12).

Man. 1212

Jadavwa Paneca. Buasaure BlacTaHb BlJ Oepera ao Kopabns B Mopl,
3HAKYM BHCOTY miornu. Poar’s3aHHA JIerko 3po3yMiTH, CKOPHUCTAB-

mIucE MajdwHEKoM 12.13.

20 m

e S -llll' i

Man. 12.13



Posgin 2 MogibHicTs TpukyTHUKE §

3a JAaHUMH eJleMeHTaAMH IPAMOKYTHOI'0 TPHUKYTHUKA
3HAWIW 3HAYEHHA MOBXKHHH x (Mamn. 12.14).

C C
P 6 K
A
o 7 k 9 © A5 up x B
4 Man. 12.14 0

OnuH 13 rocTpHx KYTIB NPAMOKYTHOIO TPHKYTHHEKA Ha 18° Oliabmnni
3a ApYrui, SHAWUJAW BIJHOIIIEHHA MIp KYTIB, VTBOPEHUX HAWMEHIIIO
BHCOTOK TPHKYTHHEKAa 3 HOro KaTeTaMH.

Koso, BnuMcaHe B ONPAMOKYTHY Tpaleliw, OIIHThE TOYKOW IOTHKY
Oisbmy OiuEY cTOPOHY Ha BifipiskH 3 cMm 1 12 cm. 3HaHIH IepHUMETP
Tpamnelil.

A circle inscribed in an equilateral trapezoid divides the side into
segments 7 em and 28 cm by the point of contact. Find the height of
the trapezoid.

Hiarosane plBHOOIYHOI Tpamnenil neprneHIUKY-
JApHa Ao OluHOI CTOPOHH. SHAWAHU NEPHMETP
Tpamnelili, AKIIO OCHOBH Tpamnelil AOpiBHIOWTH
31l M149 M (man. 12.15).

Hiarosans plBHODIYHOI Tpanenll HepreHINKY-
JApHa Ao OiYHOI CTOPOHHU. SHAWAH NEPHUMETP
Tpanenii, AKIIo0 DluHA cTOpOHA HoplBHIE 15 cM,
a paaiyc onucaHoro Komaa 12,5 cwm.

HoBeaiTh, 0 B KOMXKHOMY NPAMOKYVTHOMY TpH-
KYTHUKY BIJHOIIEeHHA KBaJpaTiB KAaTeTlB [0-
P1BHIOE BITHOIIIEHHIO 1X IPOEKI1H HA MIIOTEHY3Y.
KaTterd npAMOKYTHOI'0O TPHKYTHHEKA BIJHOCATHCA AK 2 : 3, a BHCOTA,
NpoBefieHa /10 I'INOTEeHY3H, NOPIBHIOE 42 nM. SHAWAHW NPOEKIl] KaTeTiB
Ha rinoTeHya3y.

I'imoTeHy3a TpUKYTHUKA HopieHOe 122 nmM, a KaTeTH BIHOCATHLCHA AK
D : 6. 3HaliIu NMpoeKIlil KaTeTiB HAa rinmoTeHya3Yy.

SHaAUJHU NOBHUHY TINIOTEHY3M, AKI0 KaTeTH BIJHOCATHCA AK 2 : 3,
a IPOEKI[IA ONHOI'0 KaTeTa Ha rinmoTeHy3y Ha 2 cM OlabIna 3a mopo-
EKI[IID ApYyToro.

Kyr C AABC npamui, npoernil rinorenysu AB Ha npaml AC 1 BC
IopiBHIOKOTE 15 cM 1 20 cM. S3HAUAH NPOEKI[l] KATETIE HA I'iIOTEHY3Y.




§ 12. [onibHICTE NPAMOKY THUX TPUKYTHVKIE

HoBeau, 1m0 B KOMHOMY IPAMOKYTHOMY TPHEYTHHKY N00YTOK Ka-
TeTIBE JOPIBHKE TO00YTKY HOr0 HAMMEHIN0I BHCOTH 1 rinoTeHy3H.
Hoeenu, mo glaMeTp KoJia, BIMCAHOIO B PIBHODIUHY Tpaimeljiwn, € ce-
penHIM OPONOPIIMHUM OCHOB Tpamelil.

Bigcrans M3 NpoTHIeXHHMMH CTOPOHAMH poMba HOPIBHIOE @, a Ipo-

% €KIiA HMOro MeHIIOl AlaroHajl Ha cTOpoHY — c¢. O0uHMeaH CTOPOHH
pomba, AKIO a =18 cMm, ¢ =8 cMm.

o ; a+b
Hoeean reoMeTpHYHO HeplBHICTE: AKIMo a>01 6> 0, To > =+ ab.

Bupi:k 13 KapTOHY OpPAMOKYTHHH TPHKYTHHMK 1 BH3HAY m
3a MoOro MJOIIOMOroK BHcoTy oOpaHoro TtobDow o00ceKTa S

R . ., S T
(Man. 12.16). IlopiBHgail meil cmocid i3 THM, IO 3ampo- s -

noayeae +Ayas Bepr y pomaHl <«TaeMHHYHUE OCTpPIB»
(mau. 12.17). ¥V yoMy iX CX0KiCTE, 4 B YUOMY — BiMiHHICTE?

Man. 12.16

SHAaWIW KYTH PiBHOOIYHO] Tpameril, AKIIO OMHWH 13 HUX
Ha 30° dlnbpmInil 3a ApyTrHi.

SHauau mnepumerp pomba 3 rKyrom 30°% onumcasoro
HABKOJIO KO0JIA pajlyca r=Jd cM.

SHAUAW JOBMHUHY XOpAH, NEePHeHIUKVJIAPHOL [0
niaMeTpa KoJja, o AlAUTE MOro Ha BIAPI3KHA 2 1M 1 & aM.
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SAJTAYI 3A TOTOBMMM MAJNIOHKAMM

i Mn | Ac. 5 KP || AC.
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AM i 5 PC: BC,
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A a1 c
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0
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E]l AB-RC, AK:KB=3:1, C
AB:AC=8:6, OD = 10, ﬁlﬂh
BK =22, OK = KB. ”
OK CK, KD 0
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CamocTivHa poboTa

Ilnsa BUKOHAHHA 3aBAAHHA 3 CAMOCTIMHOI poDOTH CKO- e
pucraiica manwHkoMm 12.18.
K
P

1. Ha croponax AB i AC AABC ssaro Touku M i N, S
tak, mo MN | BC. 3uaiinu MN, axmo AM =6 cm, C
BM =4 em, BC =15 cm. Man. 12.18

.7 4 Xopau AB i CD neperunatorbea B Toutti M Tak, 1o
AM=8cm, BM =12 em, CM =6 cm. 3uaiigun MD.

3. Yraxu TpUKYTHHK, nonidanit S ABC, 1 noseau, 1o BOHH momaibHi.

4. Y AABC cropona AB na 15 em menma Big BC. 3maiign nepumetrp
TPHKYTHHKA, AKINO DicekTrpuca /B pinute cropony AC Ha Biapiskwu
4 cmil4 em.

1. Ha croponax AB i BC AABC Basato toukn E 1 F tak, mo EF | .AC.
oHaitgu AB, axmo EF =5 cvm, BE=4 cm, AC =8 em.

2. Xopau KM i DE neperurnaworbes B Touni B rak, mpo KB = 3 cwm,
BM =16 cm, BE =12 cv. 3uaingun BD.

3. Yraxu TpUKYTHHK, nonioauit SJAKT, 1 gosean, 1o BoHH noaidHi.

4. Y ANABCAB=12 em, BC =24 em, AC =30 cm. 3Haiinu Bigpisku, Ha AKi
bicekTpuca £ B ginuts cropony AC.

1. Ha crtoponax AC i BC AABC Bssato Toukn K 1 P rak, mpo
PK || AB. 3naiinu AB, axmo CK =5 cm, AK=4 cm, PK =3 em.

e Xopau AB i KP neperunawrthsea B Touni C rak, mo KC=8 cm, CP=10 cm,
CB =5 cm. 3uaiign AC.

3. ¥Yraxu TpHKYTHHK, nogidouauit A KBP, i gosenu, mo BoHH noaibHi.

4. Y LABC cropoma AC Ha 6 cm Oinsma 3a AB. 3Halgn nepumerp
TPHKVTHHKA, AKIO Oicektpuca £ A pinute croporny BC Ha Bigpisku
o cem i 10 em.

1.  Ha croponax AB i BC AABC Basto rouku D i E rax, mo DE | AC.
oHaiinu BE, axmpo AD=T em, BD=3 cv, BC=15 em.

2. Xopau EF i CD neperuHatoThesa B Toulll L tak, mo EL=15cem, CL=10 cm,
LD=12 em. 3uatinu LF,

3. Yraxu TpUKYTHHK, nogioaunit ACPT, 1 gosenu, 110 BoHHM noaibHI.

4. Y AABC AB=20 em, BC=6 em, AC = 24 em. 3Haiian Biapisku, Ha AKi

bicekTpuca /C ninuts cropory AB.



Po3gin 2 [logibHICTE TPWKYTHWKIB

Ilnsa BUKOHAHHA 3aBlaHb 1—6 cKopHCcTalCcA MAJTHOHKOM

12.19, ne AC || BD.

SHauau AQ, axkmo OC :CD=5:3, BO=16 cm.

oSHanau BignomenHa AQ : AB,
agmo AC : BD=3: o.

OA:AB=3: 2. Axe 3 TBepI:KeHs XUbDHE?

ARKMO P, gon =21 cMm.

SHaau KoedlnieHT nDoaidHOCTI TPHKYTHHKIB
OBD 1 OAC, agmo OA=10 cm, AB=6 cwm.

AC =5cMm, BD=T em. 3uaiigu CD,
Aagmo OD = 14 cwm.

Meniann AA;, 1 BB; AABC nepeTHHawTbCHA
B Toull O. 3Haiayu BinHomenHda A,0: A A,

CropoHH TpUKYTHHUKA NOpIBHIOWOTE 6 cm, 18 cm 1
20 cMm. ¥ AKOMY BIIHOIIEHH] [LINTEL CTOPOHY DlCeK-
TpHCca, MPOBEJIEHA 3 BEPINMWHH HAWUOLIBLIIOrD KyTa?

AM — bicekrpuca NABC (£LC =90° M € BC).
Arxuit 3HaK calg nocTaBuTH 3amicTe” : CM * MB?

Ilpoeknil kKareTie Ha rinoTeHy3y B HNPAMOKYVT-
HOMY TPHKYVTHHKY JIOpPIBHIOKTE 2 CcM 1 8 cCM.
SHaMIHU [MOBMHHY BHCOTH, NPOBEJIEHOlI 3 Bep-
IIHUHYU OPAMOro KyTAa.

Man. 12.19
AlQev B 12 cm
B 6 cum ' 5cm
A3:2 B35
b 2:3 '8

AOC:CD=3:2
BOA:OB=3:5
BAC:BD=3:2
FOD:0C=0:3

AO =4 cm, AB = 3 em. Buaiign nepumerp AOAC, A 12 ecm B 36,75 cm
B28cvu IN 15,75 cm

Ak

DT QOjom

B ki

A 10 cm
B 8- cm
Alz2
B2
Al:3
B35

A<
B >

A 10 cm
B 16 cm



Tunogei 3anavi 4ng TEMaTWYHOTO KOHTPOMID

NABC » AAB,C,. Srangu cropory AC, armo AB=15 cm, A,B, =30 cM,
A,C, =43 cm.

A 48 cn b 24 cm B 60 cm I' 96 cm

CTopoHHM TPHKYTHHEKA JOPIBHIOKTE 3 CM, o CM 1 7 CM. SHaMAH HaM-
MEHIIIY CTOPOHY MoAl0HOro HOMY TPHKYTHHEKA, NEPHUMETDP HAKOro I0-
PIBHIOE 7o CM.

A 49 cm b 35 cm B 21 cm I' 15 cm

OcHoBu piBHODIYHOL Tpamneiil gopiBHwoOIOTE 6 ecm 1 10 cm, a 61uHl cTO-
poEu 4 cm. Ha crineKkH Tpeba npoaoB:xHUTH DIuHI CTOPOHH, 100 BOHH
nepeTHYJIHCH?

A24cu B24cu B6bcem ry,5em 1AE  Adcm
Xopau AB i CK xona meperuHaloTsca B Tounmi E 2 BE b 8cMm
rak, mo AE: BE=2:3,CE=AEiKE=12cun. 3CK Bb6cm
YeTaHOBH BIANOBIAHICTE ML BiApl3KkaM#H, 3aja- I' 12 cm
HuMH yMoBamu (1-3), Ta ix mosxxuramu (A-I). A 20 cm
Yepez Toury () nmepeTWHY JAlaToHAJEH Tpamneril

ABCD nposeneHo npaMy, AKka nepetruHae ocHoBU AD 1 BC y Toukax M
1 N sianoriauo. Hoeean, mo SHAOM « ACON.

3 BepminHM B npamorkyTHHka ABCD onymeHo nepneHagukyiaap BK Ha
miaroHans AC. S3ranmnm AC, akmo BK =12 cm1 AK  KC=4:9.

d BEPIIMHHW TYIOr0 KYyTa napaJejiorpaMa Ha HOro CTOPOHHM ONVIIEHO
NepHeHAUKYIAPH 3aBJA0BXKH O CM 1 8 cM. JHAWH CTOPOHH Iapaielo-

rpama, AKI0 HOr0o NEpUMETD JOPLIBHIOE T8 CM.
¥ AABC (man. 12.19) 31 croporamu AB=12 cm

B
1 AC = 15 cm BOHCcaHO mapaJjejiorpaM Tak, 10
OJIMH KVT V HUX CHOIIBHHH. dHAWAH CTOPOHH M N
napajejorpamMa, AKIO ofHA 3 HUX HA 6 cm /
Olibmia 3a Apyry. A , C

Man. 12.19

Y TPHEVTHHEK BIIHCAaHO HiEED.TID, AKe NOTH-

KaeTbCH JI0 ABOX CTOPIH TPHKYTHHKA 1 UEHTP AKOro ALIHTH TPETH CTO-
POHY Ha BIAPI3KH 7,9 cM 1 10,0 cM. 3HAMIH CTOPOHH TPHKYTHHKA, AKIIO
Horo nepumMetp 42 cm.

TF'eomempia — ue mucmeumaeo dobpe sUMIPHEAML.

I1I. Pame



Poznin 2 [lNoniGHicTe TpWMKYTHWKIE §

Bigpizkun Ha3WBAKTE NPONMOPIIMHUMH, AKIILO
NpOonoOpHinHL 1X noB:xHUHU. Binpisku a 1 b npomno-
pIiiiH]I BIApPI3KaM X 1 I/, AKINO NPABHJLHA IIPOIIO-
poig a:x=b:J.

¥zaransHeHa TeopeMa Pajneca. llapanensHi
npamMi, AKlI NepeTHHaOTh CTOPOHHM KyTa, BIATH-
HAKTE BiJl HUX NMPONOPIIHHI BIAPIZKH.

fxmo A,B, | A,B, | A,B,, To 2oz - L1y
B,B;  A,A

IModi6Humu HasuBawTb (irypu, o0 MawoTb
cxoxxl opmu. ¥ nogldDHHUX TPHKYTHHKIB Vel
BIJAMOBIAHI KYTH PpiBHI, a BIANOBIAHI CTOPOHH
N PONOPIIHHI.

OcHoBHA TeopemMa npo NDOAIOHICTE TPHKYT-
HUKiB. CiuHa mpama, nmapajlejlbpHa CTOPOHI TpPH-
KYTHHKA, BIITHHAE BlJl HLOT0 TPHEYTHHEK, TI0/TI-
OHMH JaHOMY.

AMPE ~© AMNK

Oznakm noxaidHoOCTI TPHKYTHHUKIB. /IBA TPHKYTHHEH INOA10HI, AKIIO:
1) TBa KYTH OJHOI0 TPHKYTHHEA MOPIBHIOITE JBOM KYTaM JIpPYyroro;
2) ABi CTOPOHH OJHOIO TPHKYTHHEKA NPONOPUiiiHI 1BOM cTOpPOHAM JpY-

roro, a KyTH MI:X HHMH piBHI;

3) TPH CTOPOHH OJHOr0 TPHKYTHHKA NPONOPIiHHI TPEOM CTOpPOHAM

Opyroro.

34 mBOMaAa
KVTaMH

A

34 IBOMA
CTOPOHAMH

1 KVTOM

Ja TphOMAa
CTOPOHAMH

Afff&\“ﬂ A

C,

C /\

//\\ B Al
C,
C
Miz HEMH /\
A B A, B
C,

: /\

B

1

FA=7 A
iBza’iBl

AB  AC
AB,  AC
i LA=/A,
AB  BC
AB  BG

AC

L4
o

AC,




[onoeHe B po3aini 2

o O3HAK IM0A10HOCTI TPUKYTHHKIE BHILIH-
BaKTH TaKl TeOpeMH:

bicekTpHca TPHKYTHHEA ILIHTHE HOro IIpoO-
THJIEXHY CTOPOHY Ha BiApI3KH, NPONOPIIHHI
NPUJIETrJIHM CTOPOHAM.

¥ei TpH MeOlaHH TPHEYTHHEA IPOXOAATH
yepes OJIHY TOYKY 1 ALIATHECA HEX YV BITHONIEeHH]
2:1, paxywuH BiJl BepIIHHH TPHKYTHHKA.

AO:0A,=2:1, BO:0B,=2:1,
CO:0C,=2:1

Armo apl Xopau KoJga NepeTHHAKTHLCHA, TO A00VTOK BIAPI3KIB OOHIEL
XOpAH NOPIBHIOE AODYTKY BIAPI3KIB APYyrol XOpaH.

PA - PB=PD - PC

Hea npamokymui mpuxkymxuxky nodioui, aKuo:

1) rocTpuil KYT OJHOI0 TPHKYTHHUKA MOPIBHIE T'OCTPOMY KYTY APYroro
TPUKYTHHEa; abo

Z) KaTeTH OJHOTO TPUKYTHWKA NPOMOPI[IMHI KaTeTaMm aApyroro; ado

3) KaTeT 1 rinoTeHy3a OJHOrN0 TPHKYTHHKA NPOOOPI1HHI KaTeTy 1 rinore-
HY3l Apyroro.

Bigplzok x HA3UBAKTEH CepelHIM NPONOPIIMHUM BIApPIZKIB a 1 b, AKIIO
NpaBUJILHOIO € MpOoIopIia a : x = x : b (abo pisHo3HauHa 1ii piBHICTE x° = ab,
X = -JE ).

KRarer npAMOKYTHOr0O TPHKYTHHKA € CepeIHIM NpOoNnoOpuiHHHMM rimore-
HY3HM 1 HOTO NPOEKIIl] HA rinoTeHy3y. Bucora npAMOKYTHOro TpPHKYTHHEA,
NpoBeJdeHa [0 TiNOTeHY3H, € cepedHIM IPONOPUIHHHMM BIApi3KIB, HA AKI
BHCOTA JLJIHTH IiMmOTEeHY3Y.

C
AC’=AB - AH,

BC?=AB - BH, h

CH?’-=AH -BH. A B




VPO3IN 3

PosB'sasyBaNMA
NPAMOKYTHUX
TPUKYTHUKIB

Po3B'A3aTN TPUKYTHUK — Lie O3HA4aE 3a KiNlbKOMa BIAOMUMW
NOro eneMmeHTaMn 3HaANTK BCi iHWI Noro enemeHTn. LLe noHag aABa
TUCAYONITTA TOMY BYN0 CTBOPEHO OKPeMy HayKy Npo po3B'A3yBaHHA
TPUKYTHWKIB — TPUTOHOMETPIHO.

Y ubomy po3gini T 03HaNOMULLCA 3 HAWUMPOCTIWMMK Bi4OMOCTAMMU
Ui€l HAYKM NPO PO3B'A3YBaHHA NPAMOKYTHUX TPUKYTHUKIB.

§ 1 3 Teopema Midgaropa § 1 CMHYC, KOCHHYC | TaHTeHC
roCTpOro KyTa

§ 1 4ﬂepnaﬂnumnpinuma NPAMOKYTHOIO TPUKYTHMKA

§ 1 Po3e’qa3yBaHHa NPRMOKYTHHX
TPUKYTHHKIB

Jo 3HaHb MAzHUCL, OHaYe, 00 HayK;
Xmo po3yM MAae — He M030/UMb pyK.
B n100uHi po3ym Binelu 3a 8ce YiHim:

Bca cuna i kpaca AOOUHU — 8 HiM.




Ons woro posn A3yBaTH
PAMOKYTHI TPUKYTHUKWU?

IIpAMOKYTHI TPHKYTHHKH Y4aCTO BUKOPHUCTOBYIOTE AK MOJIeJIl peallbHUX
CHUTYAalliH, 110 ICHYITE B HABKOJHUIIHEOMY CBITI.

Posr’aayBaHHA NOPAMOKYTHUX TPIIR}?THEIEIB BHKOPDHCTOBYIOTE y (i-
31311.1 KOJIM, HANIpUKJIaJ, 00UHCIIOTE EHJIE‘-‘ MOCHiIMKVIOTE 3aJIOMJICHHA
HIpPOMEHiB, 2 BU3HAUAIOTE HANpPAMH pyXy TOIIO.

Posp’asyBaHHA TPUKYTHUKIE IMIMPOKO BHUKOPHUCTOBYIOTH B TeXHIUHHX
HAYKAX, B aCTPOHOMII © B Kpucrajorpagii, B MaTeMaruii, B reojesil [f“

Ilomipkyii, Je IIfe BHKOPHCTOBYIOTH pPO3B'A3YBAHHA NPAMOKYTHHUX
TPUKYTHHUKIB.

Iz poapiny T pgisHaemicdA, AK BU3HAYMTH HEBIJOMI KYTH 4H CTOPOHH
TPUKYTHHUKIB 38 KiIbKOMAa BiIJOMHMH IX eJleMEHTAMHW, AK OOOYIyBaTH
MPAMOKYTHHI TPHKYTHHK 1 AK BCTAHOBHTH, YM Ma€ 3aJaHUN TPHKYTHHK
IPpAMUAN KVT.




Poznin 3 Po3g'asyBadqHs NpAaMOKY THUX TPUKY THWKIE

Teopema Iliparopa — oxHAa KJIIOYMOBI CJZIOBA

3 HAHUKpalqux TeopeM TIeoMeTpil.

HoBoguTH 11 MOXKHa pPIZHUMH CIIO- leg — karert

hypotenuse — rinoTeHy3a

cobaMu, HaMKpalie = 2 BRI The Pythagorean theorem — Teopema
TAHHAM BJIACTHUBOCTEH TMONIOHUX Midbaropa
TPHKYTHHEKIB.

Teopema 29 (Nidaropa). ¥ npaMOKYTHOMY TPUMKYTHUMKY KBaapaT rinoTeHy3un
OOPIBHIOE CYMI KEaApAaTIB KaTeTIB.

Hosedenna. Hexant ACB — J0BLIBHHH
NPpAMOKYTHHUHA TPUKYTHHK, a CH — Bucora,
npoBejileHa 3 BepiIlMHU nDpaMoro kKyra C
(Man. 13.1). Ilozmauumo: CB = a, AC = b,
AB=c, AH =b,, BH = a,.

Ockinbkn AAHC © AACB, 0 b, :b=b:c, 4 o
3BITKH b? = chy. Ocrinerkn ACBH ~ AACB, Main. 131
TO @, :a=a:c, 3BiAKHU a° = ca,. -

Or:xe, a® + b®=ca, + cb, =c(a, + b,)=c - ¢ =c*, TobTO €* = a” + b".

Teopema Ilicharopa mae amory 3a asoma OyAb-AKHUMH CTOPOHAMH IIPAMO-
KYTHOTO TPHKYTHHKAa 3HAWTH TpeTo. Hanpuknan, AKMO KaTeTH TPUKYT-

2

= - [T = E E = =
HHUKAa [MOPIBHWKTE & 1 4, TO HOro rimoTeHysa ¢ = \fB + 4" = 5. Baaramni,

AKIIO KATeTH TPUKYTHUKA a 1 b, To Horo rinoreHysa ¢ = \KEE + b%. fxmo

: ; A 2 2
naHo rinoTeHyay ¢ 1 karetr b, To Apyru Katetr a = \'[c: - b” . Haompurnanm,
AKINO TIIIOTEHY3a TPUKYTHHKA MOPIBHIOE o2 M, a KareT 48 cM, TO ApYruM

xarer V522 — 487 = (52 — 48)(52 + 48) = /4 - 100 = 20(cm).

Teopema 30 (obepHeHa po Teopemu [idaropa). Axkwo B TpUKYTHUKY ABC
AB? = AC? + CB*, 1o kyT C UbOro TPMKYTHMUKA NPAMMWIA.

C
HoaedeHHA.
Hexait v AABC AB® = AC® + CB-.
IIpunyerumo, mo Kyt C He NpAMHM. B,
ITodbyayemo me AAB/C, y  dKoro
£ZC =90° 1 CB; = CB (man. 13.2). Tonmi i =

AB, = JAC® + CB? = JAC? + CB® = AB.
Man. 13.2



§ 135. Teopewma [ligaropa

Tpuryraurkun ABC 1 AB,C pieHl 3a TpeoMa cropoHamu. Otxe,
LACB = £ ACB, =90°

Sa JoInoMororw Iiel reopemH (obepHeHol no Teopemu llidaropa), srarwun
CTOPOHH TPHKYTHHKA, MOXXHA BCTAHOBHTH, YH MAae TPUKYTHHE NPAMHH KT,

OJ1d JOITUTITMBMX

Teopema lMNiharopa — oaHA 3 HANBAXNUBILLWMX | HANBIAOMILLIMX
TEOpEM eBKNIAOBOI reomeTpil. Binomo Binblie COTHI 11 PI3HWX O0-
BefeHbL. HannpocTiwe Take.

Hexain Maemo O0BINLHWUA NPAMOKYTHMIA TDUKYTHKK I3 KATETaMK

a, b irinoTeHy3010 c. Ha KOXHIW CTOPOHI KBaApaTa 3i CTOPOHOW ¢ NOBYAYEMO TAKWIA TPK-
KYTHWK, AK Ha maniodky 13.3. YTBOpUTLCA KBaApAaT 3i cTopoHow a + b. BU3Ha4yvmo noro

nnowy asoma cnocobamu: S = (a + .!:r}zi S5=4. %ﬂb i B C

Y peaynsrtati MatTUMemo:

(ﬂ+b}2=ﬂﬂﬁ+{‘2, a’+2ab+b°=2ab+c°, a®+b°=c".

Ockinbki KBaapatv BIApPI3KIB a, b, ¢ NOPIBHIOKOTE NAOLWAaM
KBaApAaTIiB 3 TakKMMW CTOpOHamKk, To Teopemy [llidaropa 4acto
GbopMyNIDIOTL | TAK:

Mnowa keagpara, nobyaoeaHoro Ha rinoreHyai npamMo- A—q D
KYTHOro TPUMKYTHUKA, AOpiBHIOE cyMi nnow KeagpaTie, no- Man. 13.3
OynoeaHux Ha Woro katerax: S, + S, =S, (man. 13.4).

Takmii ManiHOK Y4HAM 30aBaBCA CXOXWMM Ha LWTaHW (man.
13.5), TO X 3 naBHIX 4aciB A0 HAC AWK npuMmoBkK: «MNicdaropoei
LWTAaHLI halHi € Y TPW KiHLL».

IHWI BBaYawTb ¥ Takiil KoHdIrypauil He WTaHW, a CopoYky
(Man. 13.6), ToMy NPUMOBNAKDTL: «XTO B copodul lNMidaropa —
NIOAHOCHL PYKW Bropys.

b

— Man. 13.4
< b
Man. 13.5 Man. 13.6

Teopema MNicdaropa npaBunbHa NULLE B EBKNIAOBIM reOMETPIl, B AKIA BU3HAETLCA Npa-
BMNLHOK akcioma EBknipa.

-
Nepeinu Ha nnatdopmy GIOS Ta 3akpinu maTtepian ?6‘1,-;3

naparpada (Tema. MNpaMoKyTHI TPDUKYTHUKKW. Ypok 1). '"“-::_h--
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Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Chopmyntoii i nosean Teopemy Ilidharopa.

. Chopmyniii Teopemy, obepraeny mo teopemu Ilidaropa.
. Ax 3HallTHM rinoTeHy3y NPAMOKYTHOI'0O TPHKYTHHEKA, HAKIO Bimomi ioro

KaTeTH?

. AK 3HAWTH KATeT NPAMOKYTHOTO TPHKYTHHKAa, AKIO Bimomi iforo rimore-

Hy3a i apyruii Karer?

SHAWAKM  [OepuMeTp  pPiBHOOEAPEHOr0 TPHKYTHHKA,
OCHOBAa sAKoro nopieHie 16 c¢M, a npoeemeHa o Hel
Bucora — 6 cm.

« Ocklnekn nanuu SABC pierHoOegpenuu (man. 13.7),

0 AH =0,50AC =8 cm, L AHB = 90°,

aa Teopemoro Ilicaropa

AB® = AH® + HB®, AB® = 64 + 36 = 100,

AB =10 cm.

IHlyrasui nepumerp P=16 + 2 - 10 =36 (cm).
SHAWUIU CTOPOHH NPAMOKYTHHKA, BIUCAHOIO A
B KoJI0 paaiyea 50 M, AKIO BOHH BIJHOCATHLCH
ak 3: 4 (van. 13.8). Mt

« lllaroHanbs NPAMOKYTHHEKA, BIIUCAHOTO B KOJIO,
€ mlaMeTpoM nIkoro kKojaa. OT:e, rinoTeHyaa

AC npaMoKyTHOro TpUKyTHUEA ABC noplBHIOE

100 cm. OcklnsKHM HOro KaTeTH NPONOPIIHHI

yucaam 3 1 4, To 1XHI JOB¥HHH J0PIBHHOKOTH 0

dx 1 4x, e x — AedAKe UYHCIO. 3a TEOPEMOI

Iliharopa {3.1:}2 + {4.1:)2 = 100°, 3BigKu

25x” = 10 000, x” = 400, x = 20. D
3x =60, 4x = 80. Man. 13.8
OT:xe, cTopoHH npaMokyTHUEKA 60 cm, 80 cwm,
60 cm 1 80 em.

o g B

SHaWIN riloTeHy3y NPAMOKYTHOIO TPUKVTHHKA, AKIIO
MOro KATETH NOPIBHHOTE:

a) 3 cm14 cMm; 0) 1 nm1 2 om; B) c1lec.
SHalIW KATET NPAMOKYTHOrO TPHKVTHHKA, AKIIO HOro
riroTeHy3a 1 Apyruil KaTeT JOP1BHIOKTE:

a) DcMm 13 cMm; 0) 10 o 1 1 mm; B) c 1 a.




§ 135. Teopewma [ligaropa

SHAaUJMW HEB1JOM1 CTOPOHH TPHKYTHHKA, BUKOPHCTOBYIOUH TabJIMIlIO,

AKINO a 1 b — EKareTH NpAMOKYTHOI'O TPHUKYTHHKa, a ¢ — HOro
rirnoTeHy3a.
. - | < | = { 1 | @ 0:9

b 2 3 4

- I o | !

Ja majgwHKoM 13.9 araiiiy HeB1JOM1 CTOPOHH TPHKYTHHEKIE.

8
13
3\ 5 5
o
" = [ 30

a 6 5 a

Man. 13.9

PBussauarnoun BUJI TPHKYTHHEA 31 croporamu 10 cMm, 24 em 1 26 cm,
yueHb Mipkye: «Ockineskn 10% + 24% =676 = 262, To 3a Teopemoro ITida-
ropa el TPHKYTHHK IIPAMOKYTHHH». YN NpaBHUJILHO MIDKVE YVYeHbL!
CTopoHHM TPUKYTHHEKA N0piBHIOOTE 6 M, 8 M 1 10 M. Y npaAMOKYTHHIH
el TPHKYTHHEK!

SHAWAM TriNoTeHy3y NpAMOKYTHOT'0 TPHUKYTHHEKA,
AKINO HOro KaTeTH NOPIBHIOKTE: a) 9 M1 12 m; 0) 12 cm
1 16 cm: B) 3a 1 4a.

I'pa. OpuH 13 yu4HIB / OfHA 3 VUEHHIIL 3a71a€ JOBXKHHY
OJlHOT'O KaTeTa, APYrUM/apyra — JOOBXHHY Ipyroro,
a TpeTll/TpeTd — 3HAXOAUTH JOBXKHWHY TlIIOTEeHY3H.
SHAWIM KaTeT NPAMOKYTHOI'O TPHMKYTHHKA, AKIIO 1HIN] WOro CTOPOHH
OOpPIBHWKTE: a) o M1 4 M; 0) 13 em 1 12 em; B) 1Tm 1 15m.

SAN0OBHU MOPOXHI KJIITHHKH TAbMHI[l, AKINO a 1 b — KaTeTH npAMO-
KYTHOI'O TPHKYTHHUKA, 4 ¢ — HOro rinoTeHyaa.

ol 6 | 3 |7 | @ | 11|12 13
by 12 | 40
c 17 | 25 61 | 37 | 85




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

HonoBHH OJI0K-cXeMy, AKY nouas Oyayveatu Mawxkcum.

r
i

. Ilouator |
e _.-"
Y
ANABC,
AB, BC, AC |
X
..d"'F. - HH-
o Mg
e P i i
e ol
¢ ' -h.___H-H- -..___ﬂ-""F - "'
A
TpHKYTHHK € e

OPAMOKYTHHM
|

CTOpoHH NpPAMOKYTHHEKAa NOPIBHIOWTE 32 cM 1 60 cM. SHaWAH HOro
I1aroHalb.

Iiarosans NpAMOKYTHHEA nopieHwe 26 eM, a ogHa 31 ctopiH — 10 cm.
SHAWUIW OPYr'y CTOPOHY NPAMOKYTHHKA.

Toura M nemxuTs ycepenuHl npamoro kyrta ABC Ha BifcTaHl o cM
1 12 em Big #oro cropiH. 3Haugu BM. F Y Bl
Hiarorani pomba 10 m 1 24 M. dHAUAHU HOro m‘:'ﬂr
CTOPOHH. |
Cropona pomba apopieHwoe 10 am, a ogHa 3 aia-
roHajye 12 agm. 3EAAM Apyry AlaroHaas poMoa
(man. 13.10).

KaterHn npAMOKYTHOrO TPHUKYTHHUKA MJOPI1B-
HIOIOTE 7 cM 1 24 cv. SHaUU pajlyc ONIHCAaHOTO
KoJIa.

OpuH 13 KaTeTiE NPAMOKYTHOI'O TPHKYTHHKA
nopieHwe 9 cm, a paalyc OINHUCAHOTO KOJAa
20,5 cMm. 3HAUAN ApPYTHHA KaTer.

OnuH 13 KaTeTiE NPAMOKYTHOI'O TPHKYTHHKA
nopieHwe 6 cm, a mexiaHa, NpoBeAeHa M0 Ti-
NOTeHY3H, o CM. SHAWIW NOepUMeTp
TPUKYTHUKA.

SHAHAW rinoTeHy3y NPAMOKYTHOI'O TPH-
KYTHHEKA, AKII0 BIACTAHL Bij 11 cepelUHH
10 KATEeTIB MOPIBHHOWOTE o cM 1 12 em.
KaTeTH npAMOKYTHOIO TPHKYTHHEKA [0-
PIBHIOIOTE 6 cM 1 & cM. dJHAWUIW MeJlaHHU
TPUKYTHHKA.

SHAUIM KaTeTH NPAMOKYTHOr0 TPUKYT-
HUKA, AKI0 HOro rirnoTeHy3a JoOpiBHIOE
2 M, a oaguH 13 KyTie 60° (man. 13.11). Man. 13.11




§ 135. Teopewma [ligaropa

SHaHIW HEeBIJOMI CTOPOHM NPAMOKYTHOI'O TPHKYTHHKA, AKIIO OOHH 13

Horo KareTie fopiBHIE 6 cM, a npoTuae:xHHAH KyT 30°.

SHAWJIW CTOPOHH NPAMOKYTHHKA, AKIIO:

a) omgHAa 31 cToplH mopieHKEe 12 cmMm, a alaroHans 13 cwm;

0) mlaroHanas AopieHIOE 12 ¢M 1 yTBOpHOE 31 cTOpOHOK KYT 30°;

B) alaroHans gopieHwe 10 cM, a KyT Mix mlaroHaaamu 60°;

r) oiHa 31 cTOPIH VARIY1 DiAkIIA 3a APVIY, 4 [M1AT0OHAJB HOPIBHKE O CM;

I') ogHA 31 CTOPiH JOPIBHIOE 8 CM, a Apyra Ha 4 ¢cM MeHIIa 3a J[laroHajkb.

SHAUJIHW CTOPOHH NMPAMOKYTHHKA, AKIIO:

a) OHAa 31 CTOPIH JOPIBHIOE O CM, A AlaroHanb 13 cM;

0) miaroHans gopieHioe 10 cMm 1 yTBOpIOE 31 cTOpOoHOK KyT 60°;

BE) CTOPOHH OpPONOPI[iMHI dyHciaaM o 1 12, a glaroHans gopiBHwoe 26 cm;

r') omgHa 31 cTOplH gopiBHKWEe 15 cMm, a apyra Ha 9 cm MeHIna 3a
nlaroHalb.

SHaM/JIM BHCOTY PIBHOCTOPOHHLOTO TPHKYVTHHEKA, AKID HOT'0 CTOPOHA

NOPIBHIOE d.

SHaM/IM JMlaroHalb KBajapaTa, AKII0 HOro CTOPOHA JAOPIBHIOE d.

Karer pieHODEApEHOr0 NPAMOKYTHOI'0 TPHKYTHHKA JTOPIBHIOE d.

SHAWIW MOT0 TINOTEHY3Y.

I''moTenyza  piBHOOEApPEHOrD NPAMOKYT-

HOT'0 TPUKVTHHUKA JOpiBHIOE ¢ (Maa. 13.12).

oOHaMIH HOro KaTeTH.

Y piBHODEeApEeHOMY TPUKVTHHKY 3HAWUJITE:

a) BHCOTY, HOpOBeleHY A0 OCHOBH, HAKIIO
OluHa cTOpOHAa 1 OCHOBa BIANOBIOHO HO-
pieHIOWOTE 26 cM 1 20 cm;

0) cTopoHH, HAKIO OlYHA CTOpPOHA BIJHO-
CHUTBLCA JI0 OCHOBH AK o : 6, a BHcoTa, npo-
BeJieHa 0 OCHOBH, NopieHwie 12 cmMm;

B) OiuHY CTOpOHY, AKINO OCHOBA JOPIBHIOE Man. 13.12
6 cMm, a KyT pu ocHOBl 45°,

Y piBHOOEIpEeHOMY TPHKYTHHUKY 3HAWIH:

a) DI4HY CTOpPOHY, AKIIO OCHOBA 1 BHCOTa, NpOBeleHa OO0 Hel, JOPIB-
HIOKOTE Blanoeigao 30 cm 1 20 em;

0) nmepumMmeTp, AKIIO OCHOBA NopiBHIOE 12 cM, a DluHa cTOpoHa HA 2 M
Olibla 3a BHCOTY, IPOBEAEHY /10 OCHOBH;

B) OCHOBY, AKII0 OluHAa cTopoHa 12 cm, a KyT npH Bepmiual 120°,

¥ pombi ABCD 3 BepminHH Tynoro Kyra D mo croponu BC npo-

BefieHO nepneHaukyiaap DK, BK =4 em, KC =6 cm. Buzrau J1oBEUHY

nepnesgukyiaapa DK,

bilura cTopoHa piBHODeApeHOro TPHKYTHHKA Ha 8 cM Oliukina 3a BH-

COTY, NPOBEJIEHY 0 OCHOBH. SHAWUIH NMEePUMETp TPUKVTHHKA, AKIIO

OCHOBA AopliBHIOE 24 cM.




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

KaTteT npAMOKYTHOro TPHKYTHHEA JIOPIBHIOE 28 IM, a PI3HHUIA JABOX
1IHIIMUX CTOPIH & AM. SHAHUJIH NEPHMETD TPHKYTHHEKA.

¥ Komo paalyca 34 ¢cM BOHMCAHO NPAMOKYTHHE, BIJHOIIEeHHHA CTOPIH
AKoro & : 15. 3HaMIW NepUMeTp NPAMOKYTHHEKA.

OcHoBu pieHOODIYHOI Tpamemil gopieHO0OTE 11 ecm 1 59 cm, a OiuHa
cTOpoHA 20 ¢cM. JHAWJAHU BHUCOTY Tpaneril.

OcHoBH piBHOOIYHOI Tpanenll mopieHw®BOTE 17 em 1 27 cm, a BHcoTa
12 em. SHaUAU nepuMeTp Tparenil.

¥ Komnl pamiyvea 17 ¢cM npoBelieHO XOpAy 3aBIOBXKEKH 16 cM. SHauamM
Bl/ICTAHL Bl IEHTpa KOJIa 10 XOpIaH.

Xopna AB 1 nepneHAUKYIAPHHUE a0 Hel paalyc OC nepeTHHAKTHCH
B Tou1rl K. duaiiagu ARB, agmo OK =9 em, KC = 32 cMm.

Hop:xuHa cropoHH pomda mopieHwe 12 cm. Busnau [oBMHUHY
Olnemol glaroHasal Oeoro pomba, AKIIO HOro TYIHH KYT AOPIBHIOE
120°.

A6JV3cu B8/Bcem Bl2em T 123 cu 24 cm

HiameTp roaoau 12 em (man. 13.13).

Yu mokHA 3 1€l KOJMOAHW BUTECATH KBaJApaTHHUH Opyc
13 pebpoM:

a) 10 cm; 0) 8 cm?

Hepeo HagjaomuiaocA Ha BHcoTl 6 M, 1 Horo Bep-
IIIMHAa BOAJIA HA 3eMJIK0 Ha BljacTaHl 8 M BlA cToBOYVpa et
(man. 13.14). Axow Oyna BucoTa nepera?’ Man. 13.13

Man. 13.14 Man. 13.15

Bincrass mix gepeBamMu 3aBBHINKH 13 M 1 27 M popiBHIE 48 M.
SHAUAH BIICTAHL MIX BepIIMHAMH JIEepPEE.

Ina TpaHCODOpPTYBaHHA MAaTeplajilB Ml aBoMa (adpuuyHUMH OYIiB-
JAAMH CHOPVIHEHO NOXHUJIHH 3000, KIHII AKOro po3MilleHO HA BH-
coTl 8 M 1 3 M. Bigerans mix Oyaiaamu — 10 m. Obuncnan JOBHHHY
#onoba. Bianoeias OKpyriau 10 HecATHX.

Kpokeora thepma mae Kpokeu AB 1 BC mo 10 M 1 nporin AC 3aBI0BHKH
16 m. Buanau sucoty depmu BD (man. 13.15).
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Ja manwHKoM 13.16 3HAAM HeB1IOM1 eJIeMEHTH X 1 I.
da manwHKoM 13.17 3Haiigu HeBlJOMI eJleMeHTH X 1 Y.

8 2
Y 26 y
2 /10 x
d |
x 29 11
a 6 a ]
Man. 13.16 Man. 13.17

SHal/ MNepUMeTp IIPAMOKYTHOrO TPHKYTHHKAa, AKMOO OlceKTpHCca
rocTporo KyTa JLJIHTE NPOTHJAEKHHHA KATeT Ha BlAPI3KH 3aBI0BXKH
10 em 1 26 cwm.

SHalaIM pajlyc KoJjia, BIHCAHOrO B TPHKYTHHEK 31 cropoHamMu 10 cwm,
10 em 1 12 cmMm.

KareTn NpaMOKYTHOrO TPHKYTHHUKA JOPiBHIOWOTE 6 cM 1 8 cm. 3Haiigu
BUCOTY, IPOBEJIEHY N0 TINOTEHY3H.

oHauau sucory BH AABC, akmo AB =13, AC =14, BC = 15.
Bidkpuma zadavwa. SHAUIITE IEpUMETDP TPUKYTHHEKA, AKIIO ABl MOro
CTOPOHH JOpiBHWKOTE 12 cMm 1 16 ¢M 1 TDHKYTHHEK E€...

Ha rkarteri BC npamoryTtHOoro SABC 3 rinorenyasow AB = 50 ¢M B3ATO
Touky M Tary, mo AM =41 cm 1 CM : MB =3 : 7. 3HaUIHU KaTeTH
TPUKYTHHEA.

Touka HOTHHY KOJIa, BOHCAHOTO B NIPAMOKYTHHH TPHUKYTHHEK, ILIHTH
rinoTeHy3y Ha BiApidkd 3 cM 1 10 eMm. dHAWKW CTOPOHHU TPHKYTHHEA.
The point of contact of a circle inscribed in a right triangle divides
one of the legs into segments 3 cm and 5 em. Find the perimeter of
the triangle.

OcHoBH plBHODIYHOI Tpanenll AopiBHWOOTE 22 cMm 1 42 cMm, a 0OluHa
cropoHa 26 cM. SHaMM AlaroHasl Tparelil.

SHAWJAM NlaroHaJil NpAMOKYTHOL Tpamelil 3 ocHoOBaMH 3 ¢M 1 6 cMm Ta
Kytom 120°.

Hosenu, 1o B NpAMOKYTHIN Tpanellll pl3HHIA KBaJApaTiB AlaroHajeH
IOPIBHIOE PIZHMIII KBaJpaTiE OCHOB.

¥ OpAMOKYTHIH Tpamenil MeHIIA OCHOBA JIOPIBHIOE mn, a Dlabiia
OluHA CTOPOHA 1 MEHINA MI1ATOHAJL JOPIBHIKOTE 110 N. SHAWAHW D1IbLINY
OlaroHaJlb Tpaneril.
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Hiarosans piBHOOIYHOI Tpanenil € OICeKTPHCOK 11 TOCTPOro KVTA.
SHaUH MOBMHHY I1€l AlaroHajl, AKII0 OCHOBH Tpanelil JOplBHITH
10 ecm 1 22 emM.

HiaroHans pieHOOIYHOI Tpanenil € OICEKTPHCOX 11 TVIIOTO KYTA.
SHalu MOBMUHY I11€l AlaroHAJl, AKII0 OCHOBH Tpalelil J0plBHHITE
6 cm 1 26 cwm.

SHaMIu pajalyc KoJia, BIUCAHOTO B PIBHODIYHY Tpamneniwn 3 OCHOBAMH
4 cm 1 16 cm.

Panmlye kKoja, BOMcaHOTO B DPIBHOOIYHY TpAIelli:, JNOPIBHIOE o CM,
a bluna cropoHa — 10 cm. 3HAUW OCHOBH Tpareril.

SHaUJH OCHOBH Tpanenil, BIOIMCAHOL B KO0JIo, AKMNO 0i4HA CTOpPOHA
1 AlaroHajJb BIANOBIAHO JOPIBHIOKTE 6 cM 1 8 ¢M, a EeHTP KoJa Jie-
FHUTh Ha OLIbIILH CTOPOH] Tpamneil.

V rpamenii ABCD /A = 90°, B[~ \C

AB=12 em (man. 13.18). [Tiarorans BD xi- H\\ K

JUTH cepeaHio JiHiw KL Tpanenil Ha Bij- X 2,9 e 3 \ -
pisakun KM 1 ML, npuuomy KM = 5,5 cm M “HH “‘xn

1 ML =3 cm. Obunciyn nepuMeTp Tpareril th&&
ABCD. An \ D
Pagilycu nBpox KOHIEHTPUYHMX KI1J JIOpiB- Man. 13.18

HIOOTE I' 1 2r. SHAUOIH OOBMMHHY XOPAH

OlnbIIOro Ko0Jia, AKa JOTHKAEThCA J0 MEeHIOro KoJa.

¥ Kol pajalyca 15 c¢cM mo ogHY CTOPOHY BlJ LIeHTpa NPOBEAEHO ABI
napajejbHl XOpAHW 3aBA0BHKH 18 cMm 1 24 cM. SHAWAHW BIACTAHL MIXK
XOpaaMH.

¥ koml paxgiyca 10 em mo pi3Hl CTOPOHH BlJ IEHTpa NPOBEIeHO IBI
napajejbHl Xopau 3aHoBxEKH 12 cm 1 16 eMm. dHalAN BIACTAHE MIMK
XopaiaMHu.

3 JIHCTA JKEepecTl BUpI3aJd KpPYr", JOTHYHI
oIuH 10 ogHOoro (Man. 13.19). Smaiiau BiaCcTaHB
Mi¥ NPAMHMH, HA AKHUX PO3TAIIOBAHI IEHTPU
KpYTriB, AKIIO JlaMeTp KOMHOro Kpyra mo-
piBHIOE 28 CM.

Bigcrans MIMK OEeHTpaAMH [ABOX KI1JI, pajalycu
AKUX 10 em 1 17 em, nopieHioe 21 cMm. dHaUOH
JNOBHUHY CI1JIBHOI XOPD/IH.

Papgiyen neox Kija, 1Mo nNepeTHHAKTHLCH, J0PIB-
HIOIOTE 13 eMm 1 15 cM, a crniibHA X0pJa MTOPIBHIOE .
24 cM. SHAUAH BIACTAHb MI IeHTpaMHu KLJ1.

Kona pagaiveie 8 cm 1 18 c¢M JoTHKAaKOThHCA \ J
30BHl. JHAWIH JOBMKHUHY CHLJIBHOI 30BHIIIHLOL
AOTHYHOL. Man. 13.19
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Paglycu apox KlJa JOplBHIOTHL 2 CM 1 8 CM, a BIACTaHBE MIXK IXHIMH
€. penrpamu 15 cM. 3HaHAITH JOBKHHY CILIBHOI:

a) 30BHIIIHLO1 JOTHYHOI; 0) BHYTPIMIHEOL JOTHYHOL.

Y OpAMOKVTHOMY TPHUKVTHHMKY KATEeT 3aBI0OBXKH 18 CcM JIeXHUTH
npoTH KyTa 15° 3HAUIH NOBMKUHY JAPYroro KaTeTa.

Hoeeau, mio KeaapaT HaWMMEHIIIOI Me-
@. AlaHM TNpPAMOKYTHOI'0 TPHKYTHHKA
MEHIIIUM Bil CYMH KBaJpaTiB 1HIINX
iforo MeniaH y o pasis.

Ier’aATh NPAMOKYTHHX TPHKYTHHKIB
@, poaMiniero, HK I[IOKA3AaHO HA Ma-
awHKY 13.20. 3HAUAW BIJAHOIIEHHSHA
OA : ON, AKmo BCl JAHKH JaMaHOl

ABCDEFKILMN — pilBHl BIApI3KH

1 0A = 2AB.

Ilinroryii npeseHTani® 4YHM 3Aa0UINHA Blle0 HA OJHY |

ks -
1) Ilicharop CaMocbKHH 1 MO0 Teopema; ™ =3

2) maremarnuHl 3400yTEKH B mKoal Iligaropa.

' JHAMJHW KYTH [apajejorpamMa, sAKII0 OJHH 13 HUX HA
100° MeHIIHM BiJ CYMH TPLOX 1HIIIHUX KYTIB.
YHam®H BUJI TPHKYTHHEKA, AKIIN0 HOT0 KYTH IIPOIOPIIHHI
ypciaam: a) 2, 319;0)0,018;8) 1,11 2.
Hoe:uHA TIH] JWOAUHA 3pocToM 1,8 M nopieHIOE 2,0 M.
SHaWIM BHUCOTY JepeBa, TiHb BiJ AKoro sapaoe:xKu 10 M.

NENRRNRRRRRRR RN AR RN RN RN NN NRRNRRENRERERANNEEN)
e e A A e
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AK TH BXe 3Hael, ABL NpAMl Ha3u- KJTIIOUYORI CIIOBA
BAIOTh NEPHEeHJHUKVIAPHHME,  AKIIO
BOHH [EePeTHHAITHCA IIiJi [IPAMHM perpendicular — nepneHAuKyNap
kyroM. KMo nmepneHAUKyIApHI npami oblique line — noxuna

: . rojection — NnpoekLia
a 1 b neperunarwTbcda B Tounl C, a Ha Prol ROGKT

NpAMiiA a B3ATO N0OBLIBHY TOYKY A, TO

BlApl3oKk AC Ha3ZWBAKTE NEPHEeHIHKYIAPOM, ONVIINEHUM 3 TOYKH A Ha

npamy b (man. 14.1). i
Hexait AC — nmepneHAUKYIAD, ONVIONEHUH 3 A Ha OpAMY A

b, a B — Oyab-AKa TouKa miel npamol, Biaminaa Big C.

Biapizok AB Ha3WBaWTh NOXHJIOKW, [IPOBEAEHOK 3 TOYKH

A no npamol b, Touky B — 0OCHOBOK NOXHJIOI, a BIAPI30K C

CB — mnpoekniew noxunol AB Ha npamy b (man. 14.2).

Man. 14.1
Axmo 3 ogHIEl TOUKH A0 AKOI-HEOYAL OpAMOl Ipo- 4
BecTH noxuny AB 1 nepnenapukynap AC, To BOHH
pasoM 3 MPOEKIIE MOXUJIOl YTBOPATE NPAMOKYTHHMN
TPpUKYTHUK ABC. ¥ T Kaacl Oyi10 J0BeeHO, 110 B KO-
HOMY IIPAMOKYVTHOMY TPUKYTHHUKY riroTeHyaa dliabmia
KOXHOr'0 3 KareTiB, TOMY:
* KOMXHA IMOXHJA JOBIIA 3a NepIeHIHKYIAp, NpoBe- - ¥
NeHHUH 3 TIEl caMoOl TOYKHM HAa TY caMy NpAMY; C B
* MPOEKLIA MOXHJIOI KOPOTIIA BiJl caMol MOXHJOL.

SIIOXHJIJIAa
r4

NPOEKIILA
\ moxmuaol

Man. 14.2

I3 o03HAK plBHOCTI NPAMOKYVTHHUX TPHUKYTHHKIE BUIJIMBAKTE TakKl

TBEDIKEeHHHA:

* SAKNOIO 3 OHIEI TOYKH 0 Tiel caMol NPAMO]l NpoBedeHo Bl piBHI MOXMJII,
TO 1XHI NIpOEKIi] piBHI;

* SAKIO PIBHI NPOEKUil MOXHJIKX, NPOBEIeHHX 3 0JHIE€l TOYKH 10 Ti€el camMol
npAMoOI, TO 1 Il MOXWJI piBHI.
3 Teopemu Iliharopa BUNIHBAKOTE IIe ABA TBED/KEHHSA:

* FAKHIO 3 OOHIEI TOYKH 0 NPAMOIL NPOBEeIeH0 ABl MOXHJIl, TO 3 HUX DlasIIa
Ta, NPOEKIIA AKOI OLIbINA;

* SKOI0 3 OJHIEL TOYKH 0 NPAMOl NPOBEdeHo OBl MOXHWJal, TO OlablIa IO-
XHWJIa Ma€ DLABINY NMPOEKIIHD.

. 2 2 2

Tomy 1o 3a teopemow Iliharopa AB™ = AC™ + CB". TakuMm uuHOM, OpPH
cranomy 3HaueHHl AC (opgHoro kKaTtera), yuM Diabine 3HaueHHA CB (apyroro
Karera), TUM Olablie 1 3HadeHHA AB (rimoreHyan), 1 HABIAKH.
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Ilpurkaad. Hexait AC — nepneHguKynAp, a AB1 AE — noxuil, IpoBeleHl
3 Toukn A no npamol BE (man. 14.3). Toml akmo AB < AE, To 1 BC < CE.

A A
]
Man. 143 B C E B Oc  Man. 14.4

Ba:xausy poas Bifirpae Kym Mid noxuJoiw i 1l npoexuierw. Ha MmanwoHKY
14.4 me kyr B — KyT Mix noxunow AB 1 11 npoekniero BC. Bir zapxau
olnbmHi 3a 0° 1 Mmenmu# Big 90°,

1A JOTIMTIIMBMX

[NepneHauKynap | NOXKUnNa Tta iXxHi BNacTUBOCTI BMKOPUCTOBYIOTh
y ByAIBHUUTEI, HA TpaHcnopTi, y nobyTi Towo (man. 14.5).

3BEepHU yBary, WO NOHATTA «NeprnedHauvkynap=, «no-
XWNa», «NPOEKLIA NOXKUNoi» pO3rNAnanTs i B npoctopl. Pos-
rMAHb Ky, 306paxeHin Ha manoHky 14.6.

KoxHa 3 Woro rpaHein — kesapgpart. Tomy C,C 1 CD
| C,C L CB. KaxyTb, wo C,C — nepneHguKynap Ao nno-
winH ABCD, C,D — noxuna, a CD — npoekuia uiei no-
Xunol Ha nnowwHy A BCD.

HotupukyTHuk BB, D, D) — nNpaAMOKYTHUK (4OoMy?).
Y Hoomy BB — nepneHguvkynap Ao nnowuHu ABCD, ;
B,D — noxwna, a BD — npoekuifa L€l NOXKUNoi Ha NNOLWKWHY A g
ABCD. NoauBuch yBaXHO HA MaNOHOK | HA3BKW IHLWI nep-

NeHOWKYyNapK | noxuni oo nnowmnHn ABCD. Cnpobyi Ha- Man. 14.6
BECTW NpUKNan nepnedHavkynapa, noxunol t1a il npoekuil
no nnowwHn BB, C,C.

1. dAki npami HAZMBAIOTL NEePHEeHIUKYIAPHUMHT
2. Illlo rake nepnenaukynaap? Iloxuna?
3. IlosicHu, 1110 TaKe NMPOEKIIA MOXHIOIL.
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4. CrinbKHM pPI3HUX MOXHJINX MOMHA IPOBECTH 3 JAHOI TOYKH A0 npamoi?
A CHINBKH NepHeHAUKYIAPIB?
0. HAx zanexuTh AJOBXKHMHA MOXMWI01 Bix ii nmpoeriii?

3HaIM OBKHHY IIOXHJIOl, AKINO NOBMKUHA Il MPOEKIil
nopieaioe 17 M, a KyT M1 HUMH 60°,
« Axmo nmoxmuna BA, 11 npoeknia BH 1 Kyt
Mmixx HMMH SZABH = 60° 10 24 = 30°
(man. 14.7).
A rarer BH, axuil J1eXUTh NpoTH kKyTa 30°, 60°
nopiBHIOE MoJIoBHHI rinorenyau. Tomy my- B 17 UH
KaHa JoB:¥HWHA nmoxunol AB=2 - BH =34 wm.
D I3 Touku A, 1m0 Je:kuTH HA Bigcrami 8 cm pig  Man. 147
NpAMOl a, A0 I1€l NPAMOl NPOBEIeHO OBl MMOXHJl, JOBKHHHW AKUX JOP1B-
HoOTs 17 em 1 10 eMm. SHalau BlAcTaHb M1 OCHOBAMHM INOXHJIHX.
CHKINBKH pO3B A3KIB Mae 3agada?’
* Binpasy azayBayXumo, III0 3a-

A A

maua Mae JABA PO3B A3KH, 3a-

JIEHO B1J TOro, AK po3MilneHi 17 3
MOXHWJI1 BITHOCHO NEpPIIeH InKY- 0
nsapa OA (man. 14.8, a, 0).

3 OLHAOB 3a  TeopeMoro ©
Hiqjampa sHaugemo OB: B C O
OB’ = AB® - AO?, 5 5
OB*=17* — 8°=289 — 64 = 225,

OB =15 cm. Man. 14.8

Arnanoriuso 3 AAOC zraunemo OC:

OC? = AC? — AO?, 0C*=10° — 8°=100 — 64 =36, OC =6 cMm.
Tomi BC = BO + OC =21 cMm (v BUDAAKY a)

1 BC=B0O - C0O=9 cM (v BUnnagry o).

Hazgu:
a) nepneHIUKYIApH no npamux AQ, BO, AB;
0) moxuni mo mpamux AO, BO, AB, 3o00pa-
KeHl Ha MajdwoHKY 14.9.
» Crinexkm pisHUX NepneHAUKYIAPIB
MO{HA NPOBECTH Yepe3 JaHy TOYKY A0 JaHOl
npAamMol?! A 3 JaHOI TOYKH A0 AAHOL IpAMOLY
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S TOYKH A 10 ONpAMOl a OpoBelleHO NeprneHAUKyAAp AH 1 noxuny AB
zapnoB:xEKHN 30 cm. Kyt mixk suMu 30° SHauau N0OBHHHY IPOEKII]
i€l DOXHJIOL.

A 30 cm

b 60 cm

B 15 cm

I' 20 cm
IIpoeknia noxunol, NTPOBeIeHO]
3 A Ha npAMY a, NOpiBHWE 4 M
1 YTBOPKE 3 MOXWUJIOK KYT 45°
(man. 14.10). SHaUgW BIACTAHB
Bl TOYKH A 10 IpAMOL a.

Adwm

b&8wm

B 2wMm

T 42 ™

Man. 1410

I'pa. OguH 13 rpaBuniB / ogHA 13 rpaBUMHEL KPECJIHUTH ;
npAMy, APYTHH/Apyra CTaBHThL TO4YKY, 110 He HAaJe- >

© HMTB L1 OpAMIid, a TpPeTid,/TpeTd — NOPOBOIHUTH
3 TOYKH IMepHeHAUKYJIAP [0 IIpAMOl. B
Iotim VUH]/VUeHHI[] MIHAKTHLCA A -
POIAMH. * a
Ilozrau B zomwuTl Touku A, B, C 1 Ha-
Kpecay NpaMY d, AK Ha MaxoHKy 14.11. "C
ITpoenn 3 HAZBAHHUX TOYOK MEpPIIEeH]IH- Man. 14.11

KVJIAPH 0 da.
o TOYKH A 10 npAMOl a npoeejieHo nepneHIuKyiaap AO 1 noxuny AB.
oHauau AQ, AKIIO AOBXHWHA DOXKMJIIO0L TA 11 OPOEKI(ll JOPIBHIOKTE Bij-
nosigHO 13 cM 1 D cM.

The perpendicular MO = 8 cm and the oblique line MA = 10 cm are
drawn from point M to line a. Find the length of the projection of

the oblique line.

3 ToukH P o npamol p npoBelieHo neprneHaukyaap PK 1 noxuny PM,
KVT Mix AkuMH 45°. 3HaAHIH JOBKHUHY IMOXMJIOL Ta 11 NpoeKnii, AKIIO
PK =T cwm.

9 TOuKH A, BlaganeHol Blg npamol a Ha 10 cM, npoBejeHO NOXWUIY I
KytoMm 30° no npamol a. SHAHAH AOBMHUHY MOXWJOL Ta 11 NPOEKILIID
Ha OpAMY a.
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M — BHyTpliiHA Touka npamoro Kyta ABC. llpoeknil Biapiska MB
Ha CTOPOHHM KyTa AOpIBHOWTE 9 cm 1 12 cMm. dHAWOW BlACTaHL BIJ
TouKH M 10 BepIIHHH KYyTAa.

ABC — piBHOCTOPOHHIH TPHKYTHHK 31 cropoHow 6 cm. Ilobynyit
NPOEKIIK CTOPOHHM TPHKVTHHUKA HA NpPAMY, Ha AKIM JeXHUTH 1HIIA
HOro CTOPOHA. SHAWAH MOBMXHUHY I[1€]l NPOEKILL.

CropoHn TpUKYTHHMEKA AopieHWHOTE 10 cm, 10 em 1 15 em. dHaAUIH
MPOEKI[IID MEHIIOl CTOPOHHW TPHUKYTHHHKA HA NpPAMY, AKIH HAJEKHTH
oro OlabIIa CTOPOHA.

Toura M wryra ABC piBHOBiJmajeHa BiJ Horo cropiH. [loBemm, mio
npoekiil sigpiaka MB Ha CTOPOHH KyTa pIBHL.

IIpoexknil kKaTeTiE Ha riOOoTeHY3Y NOpHA- C

MOKYTHOI'O TPHKYTHHHKAa JIOPIBHIOIOThH
2 cvm 1 18 em. dHaau ycl TPpH BHCOTH
TpUuKyTHHEA (Man. 14.12). Crkanaagn niaan

pPO3B'A3YBAHHA 3aJaul TA PO3B AU 11. A B
KateTH npAMOKYTHOro TPHUKYTHHKa [I0- 2 H 18
piBEOOTE 15 cm 1 20 em. dHalgm ix Man. 14.12

IIPOEKIIIl HA IIIOTEHY3Y.

biuna cTopoHa NPAMOKYTHOrO plBHOOEAPEHOr0 TPHKYTHHKA AOPIBHIOE
. SHAWJAH 11 NPOEKI[ID HA INOTEeHY3Y TPHKYTHHEKA.

SHalI¥ NpoeKOi OiluHOI CTOpPOHH pPiBHOOIYHOI Tpamnelil 3 OCHOBAMH
30 cm 1 60 cMm Ha 11 OLABINY OCHOBY.

OcHOBH NpPAMOKYTHOL Tpanenil AOPIBHIOIOTE o ¢M 1 13 cM. dHaAHAH
NIPOEKIIIK OLABIIOl DIYHOL CTOPOHH HA 11 DLIBIIY OCHOBY.

3 Touku M no npamol a npoBeaeHo nepneHaukyaap MH =24 eMm 1 nio-
xunl MA=25 cvm 1 MB = 30 em. 3HaMOITE BIICTAHL M1 OCHOBAMH
noxuaux. CKINBKHY pO3B'A3KIB Mae 3angada’

3 Touku M no npamol a npoeneHo nepneHAUuKyaAp MH = 10 cm 1 nio-
xuni MA 1 MB, Akl yTBOPHOTE 3 NpAMO a KyTu 30° 1 45° SHauau
BI/ICTAHL Mi¥K OCHOBAMH NMOXUNIHUX. CKINBKH PO3B A3KIB Mae 3ajada?
3 TOYKH J0 NpAMOl IIPOBe/leHO NepHeHAMKYJIAP Ta JABl NOXWJl, OgHAa
3 AKMX Ha o CM J0BIIA 3a APYrY. SHAWAHW J0BXHHY NepHeHIAHKVIApA,
AKINO MOBXHWHH TPOEKIIHM MOXWUIHWX HA NOpAMY IOPIBHHOKTE 18 cMm
17 cm.

3 TOYKH [0 NpAMOl MPOBEJeHO NEPHEeHAWKYIApP TAa ABl NOXHWJIl, [0-
BKUHM AKHUX 13 cm 1 10 cM. dHAWAM JOBXHUHY MNepHeHAHKYIApDA,
AKINO JOBX¥HWHY NPOEKIIN MOXUIWX HA NPAMY BITHOCATHECHA AK o : 9.

0OA i OB — papniycu onsoro xoua, £ AOB = 60°. 3uaiign
BIHOIIEeHHA paaiyca OA no Moro npoeknil Ha OB.
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- .I
ik

SHaMIM KYT MIX pajlycaMH KoJa, AKII0 NPOEKNIiA OJHOrO 3 HUX HA
NIPYTHH CTAHOBHTE YETBEPTY YAcTHHY aiamerpa (mana. 14.13).

B
A i
O H h
4 [

Man. 14.13 . m  Man. 14.14
BraxiTk 3HAYEeHHA BeJIMYHMH YV MNOPOMHIX KIITHHEKaAX TAOMMIl, AKIIO
h, a1 m — BIANOBIJHO NEPHeHAMKYIAP, [MOXHUJa Ta 11 NPOEKIIA HA
JeAKY IMPAMY, 2 00 — KYT MIX NOXHJIOK Ta 11 npoexknier (man. 14.14).

h 2 4 3
a | 4 6 10

m 3 4 fi

o 60° 45° 30°

Cropona AB piBHOCTOpOHHBOrO TpHKYTHUKaA ABC pnopiBHIOE a.
SHAWAHU 11 MPOEKI(1I0 HA NpAMY, AKIM HaJeXHUTk Bucota BH uworo
TPHKYTHHEKA.

CTopoHH TPHKYTHHKA JOPIBHHTE a, 2a 1 Za. 3HAWAHW NpOoeKIil HAa
OJIHY OIYHY CTOPOHY JABOX 1HIIWX CTOPLH TPHKYTHHKA.

Ilpoeknia cTopoHH NPAMOKYTHHEA Ha MOro JlaroHajlk CTAHOBHUTE Tpe-
THHY alaroHal. K BiAHOCATHECA CTOPOHH NPAMOKYTHHKA!

Jadava Bxackapu. KBiTKa j0TOCA IIPH BEPTHKAJb- _‘%1;

HOMY IIOJIOJKeHH]1 cTedja NiAHIMAJIACE HAJ BOAOK

Ha 2 (byta. Birep Bigxunue 11 Ha 2 (yTH Bl MOIe-
peaHBOr0 MNOJNOeHHA (o noeepxHl Boau). llicaa

ILOT0 KBITKAa JIOTOCA ONMHWJIACE Ha piBHI BOoaHM. Bu-
3Ha4Y rMUOMHY 03epa B nboMy Micri (man. 14.15). 0
Ha wmanwosary 14.16 300paxkeHo piBHODeapeHY
Tpanenivo ABCD, v arkiu AD =8 cm, BC = 4 cmMm,

Man. 14.15

AC = 10 cm. ¥cTaHOBITH BIANOBIAHICTE MIMK TPOEKIIE BIApPI3Ka HAa

npamy (1-4) Ta popxuHOKW npoernil (A—).

i 1 npoeknia Biapisaka BC | A 2 cm %ﬁ C
Ha npamy AD b 4 cm ¥
2 npoeknia eiapiaka CD | B 4,8 cm i
Ha npamy AD I' 5,6 cm /
3 npoeknia Bigpisaka AC | I 6 cm r 4
Ha npamy AD
4 npoeknia eiapiaka AD D
| HaEpOMy AL J Man. 14.16




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Toura K — cepenguHa ctropoHH AB KBaapara ABCD. 3HAWAW NPOEKIIL]
Binpiakie KB, BC 1 CD wa npamy KC, axmo AB =9,

AH 1 HB — npoeknll karetriB TpUKyTHHKa ABC Ha rinotrenyay ADB,
@ AK i PB — ix npoeknii Ba gatetu AC i BC. 3maiiiy BifHOIIEHHSA

AK : PB, akmpo: a) AC=b, BC =a; 6) £B = 30°.

llepnerguKyaAp, ONOYIIEeHUH 3 BEPIIHHH MIPAMOKYTHHKA Ha HOTO Mi-

@ aroHajb, ALMUTH 11 yV BIAHOIIEHH] m : n. JAK BIJHOCATLCA CTOPOHH
NPAMOKYTHUKA?

JliniliKka nepeMillaeTLCA TaK, IO OAMH 11 Ki-
Hellk JIEKHUTHL HA OHIN CTOPOHI NpAMOro KyTa,
a Ipyrud — Ha Apyrid cropoHi (max. 14.17). dAx
NpH HBOMY MepeMilaceTecd cepeguHa JiHiAKN?
AR 3MIHWOIOTBECA NPOEKII] NIHIWMKH HA CTOPOHH
kyra? 3’Acyi ne, mepeMilnaruyu JiHIAKY B IIpH-
MOMY KYTI CTOJA.

' BHaAlIM MepuMeTp NPAMOKYTHHMKA, AKIO Bigcrani Bix — L0
TOYKH TMepeTHHY [laroHaJled A0 CTOPIH JOPIBHIOKOTH |
3 cM19dcM.

¥ kBaapar ABCD snucano HAMD, ne M — cepenuHa

croporu BC. 3maiinu nepumeTp KBajapara, axmo AM = 45 em.

' BHaAN NepUMeTp TPHKYTHHUKA 3 NONEpefHbol 3a1a4i, AKIO CTOPOHA
KBaJpaTa JOpPiBHIOE d.




§ 15. CWHYC, KOCUHYC | TAHMEHC TOCTPOrO KyTa NPAMOKYTHOMO TPUKYTHUKS

AKINO B ODpAMOKYTHOMY TPHKYT- KJIIOYORI CJIOBA
HHUKY KyT aopieHioe 30° To, 3HaAO4YH
rinoTeHy3y ¢, HEBAXKKO BH3HAYUTH sine of an angle — cuHyc kyTa
KaTeTH: OJWH i3 HUX JOPiBHIOE IIO- cosine of an angle — KOCUHYC KyTa
JIOBUHI TiNOTEeHY3W, a APYTIHil JErKo tangent of an angle — TaHrexc kyTa

gHaxoAuThCcA 3a Teopemorw lligaropa.

A AK, 3HAKOYH TriNOTEHY3Y, 3HAWUTH KaTeTH, AKINO FOCTPHH KVT IPAMO-
KYTHOI'O TPHKYTHHKAa NOpPiBHIOE, Hanpueaan, 20°7 Jlna nsoro tpeba cKo-
pHCTATHCA IIOHATTAM CHHYCa YM KOCHHYCA ILOr0 KyTa.

Tu Bxxe 3HaAEW, 10 ABA NPAMOKYTHI TPHKYTHHKH A, /
moaAidHl, AKINO TOCTPHM KYT OIHOTO [OPIBHIOE TO-
CTPOMY KYTY APYroro TPUKYTHHKA. JOKpeMa, AKHM A /

O He DYB rocTpuii KyT B, BIANOBIAH]I CTOPOHH TpH-

KyTHHKIB ABC 1 A,BC,, sobpaeHUX Ha MAJIOHKY

15.1, mponopiiiiHi: = =
AC _AC  BC B AC_A¢ BT
AB A/B AB  BA, BC BC,

Man. 15.1
OT:xe, AKINO ABa NPAMOKYTHI TPUKYVTHHKHA MAawTh

PiBHI rocTpl KYTH, TO BIIHOIIEHHA 1X BIANOBIAHHUX CTOPIH 3aJIEKHUTh TLIBKH
Bl MIpH IIAX KYTIB 1 He 3aJIeXHUTh BlJl OB HWH CTOPIH. ¥ MaTeMaTHIll Takl
BIJHOIIIEHHA BIAIIPAKTH BAMKIIHBY POJIb, 1 B YCHOMY CBIT1 1X HASHBAKOTH O]I-
HAKOBO: CUHYC, KOCUHYC, MAHZEHC.

CurycomM rocrporo Kyra NpAMOKYTHOI'O TPHKYTHHKA HA3HWBaKOThL BlIHO-
IIeHHA MPOTHJEKHOr0 KaTeTa /0 I'illoTeHYy3H.

KocHHYCOM TrocTporo KyTa IpPAMOKVTHOrO TPHKYT- B
HHKa HA3WBAKTHE BIJHOIIEHHSA TMPHJIErJIOro KaTeTa a0
rinoTeHy3H.

TaHreHcoM rocrporo Kyra IIPAMOKYTHOI'O TPHKYT-
HHUKa HASWBAKTH BITHOIIEHHA INPOTUWIEHHOIO KATETa 0
N PHJIETJIOro.

CuHye, KOCHUHYC, TAHTEHC MOCTPOro KyTa o MO3HAYAKTE
BIANOBIAHO TaK: sin o, cos o, tg a.

PosrnaremMo JOBLIBHMHA ONPAMOKYTHHH TPHKYTHHK. [lo-
MOBHMOCH IO3HAYATH HOr'0 NpAMHUE KYT JdiTepor C, rocTpl Man. 15.2




Poz3nin 5 Po3s'93yBaHHA NRAMOKYTHUX TRWKYTHWKIB

KYTH — JgiTepamMu A, B, npoTHiae:XHl IM CTOPOHH — BIANOBIJHUMH MaJIHMH
JiTepaMu ¢, a, b, a MIpH rocTpux KYTIE — IpelbKHMH JiiTepaMu o (ajabkgha)
1 B (bera) (Mman. 15.2). lnAa TpHKYTHHKA 3 TAKHMH CTOPOHAMH 1 KYyTAMH
c(hopMyJIBLOBAHI BHINE 03HAYEHHA MOMHA 3allMCATH Y BHUIVIAJL PIBHOCTEM:

. a b a
sinoe = —, coso=-—, tgoa=— (1)
c c b
Ile — cniesidHOWEHHA MiN CMOPOHAMU I Kymamu nNpAMOKYNMHOZ0

MPUKYMHUKA.

SHAK4YHU OAHY CTOPOHY NPAMOKYTHOr0 TPHKYTHHKA 1 HOro rOCTpUH KYT, 3a
JOTIOMOT'0K HUX (POPMYJ MOHA BH3HAYMTH Bl 1HII] CTOPOHHU TPHKYTHHKA.
d pieHOCTeH (1) KaTeT NPAMOKYTHOr'0O TPUKYTHHUKA BU3HAYAETHCA TAK:

a=c - sin o, b=c - cos q, a=>btg o.

OT:xe, KaTEeT NPAMOKYTHOIO TPHKYTHHEKA JOPIBHKE H00YTRY:
rinoTeHy3u Ha CHHYC NPOTHJIIERHOTO KyTa, abo

TIIOTeHY3H Ha KOCHHYC IIPHJerjoro Kyra, abo

APYroro KaTera Ha TAHTeHC NPOTHJIEKHOI0 KYyTa.

3 piBHOcTed (1) rimoTeHy3y NpPAMOKYTHOI'0O TPHEYTHHKA MOXXKHA 3HAWUTH

a b
TAK: C = " = d

sin o COS

OTxe, rimoreHy3a NpPAMOKYTHOIO TPHKYTHHKA [OPIBHIOE YACTIl BIJ
NlJIeHHA:
¢* KaTeTa Ha CHHYC NPOTHJIEKHOro Kyra ado
¢ KATeTa HA KOCHHYC NPUJIErjioro Kyra.

JHauYeHHsd CHHYCa, KOCHHYCA YH TAHI'eHCca JJaHOI'O KYTa MO{HA 3HAX0AUTH
3a gomnoMorow tadauul (aue. popsai 4) ad0 BUKOPHCTOBVIOYH KAJBKYIATOP.

SJHauyeHHA CHHYCca, KOoCHHYyca 1 taHreHca KyTie 30°% 45° 1 60° dakano
nam ATaTH.

SHaWaeM0O CHHYC, KOCHHYC 1 TaHreHc KyTa 30° (masa. 15.3).

fixkmo 8 AABC /C = 90°, £A = 30°, B
BC=a, To AB=2a 1 3a reopemorw Iliparopa

AC = \f-iaz —a® =+3a® = ﬂ\fﬁ. Toml

Gng0® === ging0® = & ==,
AB 2a 2
cos 30Y = E, cos 30° = a-.,,@ = E;
2a 2

a_leﬁ

a+/o T‘a‘_z?

SHalieMo 3HAYeHHA sin 45°% cos 45°, tg 45°.

BC g
tg30° = = tg30° =
g 2 &




§ 15. CUHYC, KOCKHYC | TAHMEHC MOCTPOND Ky Ta NMEAMOKYTHOMD TPWKYTHWKE

IHodbynyemo poeinsHuud SAABC, v akoro ZC =90°% ZA =45° (man. 15.4).

Axmo AC = BC = a, To 3a Teopemow Ilicharopa B
AB = \/ﬂﬂ +a* = EIV"E. Toml
din A6t = . gnaEw. S0 _ E;.
AB a2 2 2
cus45“=£, cos 45° = s =L=E;
AB a2 J2 2
BC 0 a
tg45° = —, tgdd = — = 1.
- AC . a

IlopibruM cnocobom MO HA 3HAWTHU 3HAYEHHA CHHYCA, KOCHHYCA 1 TaH-
regca kyTta 60°. PeaynbraTi 3BeieMo B TaOJIUIIO.

a 0° 30° | 45° | 60° | 90°
1
sin a 0 e E E 1
2 2 2
1
cma| 1 (38 (32 (11,
2 2 2
tg a 0 V3 1 o -
3
Hocli “mnoca npo sina, coso 1 tgo, e o0 — TOCTPHH KYT, TOOTO

0° < <90° Opgrak barareoM (haxiBOAM YACTO JOBOAHUTHCHA MATH CIIpPaBy 13
TPUIOHOMETPHYHHUMH (PYVHKIIAMH KYTIB, 1o marTs 0° ado 90° BramxarwTs,
mo sin 0°=0, cos0°=1, tg 0°=0, sin 90° =1, cos 90° =0, tg 90° e icuye.

SBEPHH YBAry 1 Ha Take. TaHreHC rocTporo KyTa Mo:e OYVTH JOBLIBHHM
OIOOATHUM 4YHMCJIOM, 4 CHHYVC 1 KOCHHYC He MOKYTh nepepumiyeatu 1. bo
CHHYC 1 KOCHHYC TOCTpPOro KyTa — BIJHOIIIEHHA KAaTeTa A0 TINOTEeHY3H,
A KaTeT 3aBXJIHU MEHIIHWH BlJ riIoTeHY3H.

asadaya. Ik BU3HAUUTH BHUcOTY naM ATHHKaA Tapacy lllerueHKy pazom
3 MoCcTAaMEeHTOM, AKINO 3 TOYKH A, BiananaeHol Bijg Touk® B ma 30 M, Horo
BUAHO Imig Kyrom 18° (man. 15.5)?

b

-
il'l
-

R 1:'{,

Man. 15.5




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Pozg'azanHa. AKII0 IIyKaHa BUCOTA IIAM ATHUKA pa3oM 3 [IOCTAMEHTOM

nopieHwe h, TO i = tg A. Axmo AB=30 M, £ A=18° 1o h =30 - tg 18"

AB

Ja Tabnunew sHaxoaumo : tg 18° = 0,325.

Orxe, h = 30 - 0,325 = 10 m.

IHpumimrxa. llnmyts tg A, sin A, cos A, a He tg £ A.

JloBeieMO KLUJIBKA TOTOMKHOCTEHM, AKl NOBHA3VIOTH Sing, cosdo 1 tg a.
OcKinbKH

. a b a sln o a b a
sinaa = —, cosa = —, tga = —, TO =—:1—=—=1ga.
c C b Cos O c b
MaeMO TOTOXEHICTE
sin o
tg o = , (1)
COS o

AKA MOB'A3VE BCL TPH TPHUTIOHOMETPHYHI (PYHKI[I OJHOTO KYTa .
IInAa KOoMHOr0O NPpAMOKYTHOr0O TPHKVTHHKA 3 I'IIOTEHY30K ¢ 1 KATETAMH

2 2
b
aib a®+b® = -::E, abo (E] +(—] = 1. Ockinbku % = sin o, E = COS O,

. c c
TO MAEMO TOTOMKHICTD ¢ ¢
. D 2
sin“a + cos o= 1. (2)
[le — OCHOBHa TPHUIrOHOMETPHUHA TOTOKHiCTh. BoHa npaBHIbHA AJIA

DVIL-AKOr0 KyTa .

-
[Mepeian Ha nnatdpopmy GIOS Ta 3akpinM Martepian *t" "y
naparpadga (Tema. NpAMOKYTHI TDUKYTHUKW. YpoK 2). % g

IJIA OOITATIIMBUX

Iloci MOBa ALWLNa Npo CMHYC, KOCUMHYC | TAHIMEHC NULLE roCTporo
KyTa. ¥ 9 knaci T 03HAVOMMLLCH i3 CUHYCOM, KOCUMHYCOM | TaH-
reHcom OOBINbBHOro KyTa — B Mexax 8ia 0° no 180°. A we — 3 Ko-
TaHreHcoMm KyTa. KoTaHreHc kyTta o — ue 4ucno, obepHeHe 0o

1 B
TAaHreHcakytao: ctg o = ——
tg o

HKLWO ANa NPAMOKYTHOMO TPUKYTHUMKA tg a = E, TO ctg o = . :
b a a
CnoBa KOCWMHYC | KOTAHMEHC NOYMHAaKTLCA npedikcamm «Ko» —
CKOpPOYEHHAM NnaTUHCLKOro comlementi — «NONOBHEHHA», BoHKM 4 —]
03HA4Yal0ThL BIANOBIAHO | CUHYC OONOBHEHHA | TAHMEHC NONOBHEHHA.
Y NpAMOKYTHOMY TPUKYTHUKY O0WH I3 TOCTPUX KYTIB AONOBHIOE
IHWKIA 0o 90°. Taki KyTy HA3WBAKDTL AONOBHANLHUMM.
HAkwio o | p — AONOBHANLHI KYTW O4HOTO NPAMOKYTHOMO TPUKYTHMKAE, TO !
sina = cosP = cos(90° — a); cosa = sinfP = sin(90° — a);
tga = ctgp = ctg(90° — o); ctga = tgp = tg(90° — ).




§ 15. CWHYC, KOCUHYC | TAHMEHC TOCTPOrO KyTa NPAMOKYTHOMO TPUKYTHUKS

1. IllTo Take:
a) cuHyc; 0) KOCHMHYC; B) TAHNeHC TOCTPOro KyTa IPAMOKYTHOIO TPHKYTHHEAT
2. Yomy popisuioe: a) cunyce kyrta 3073 6) tg 457
3. Homy nopiBHIOE BiIHOMIEHHA KATETIE NPAMOKYTHOIO TPHKYTHHUKAT
4. Ax BM3HAYUTH KATeT NPAMOKYTHOrO TPHKVTHHMKA depes Horo rinorenyay i
rocTpuii Kyr?

Kopucerywouucs manwHEoM 15.6, 3HAMAH cHHyC, KO-
CHHYC 1 TAHI'€HC KyTa Ol.

* 34 03HAYEHHAM SIn o = J?—A; Orxe, sina = g
oa Teopemor Ilidaropa znaigemo karetr AC. B
AC
AC = J9 -4 = QFE:.Tn,z[i coso = T L coso = %
2

. BC 2 25
]_tg‘ﬂ'_:—j tg&:-—-—:_--__

AC J5 5 Man. 156 A e

CHHyC rocTporo KyTa o NOpPAMOKYTHOIO TPHKYTHHKA JAOPIBHIOE —.
SHalaM cosa, tga. 1

« I enocib. Poarnamemo A ABC (man. 15.7), v AKoro B
ZC=90°. |
OcKlnbKH sSina = E,Tn ﬁ = E Toni BC = 12x,

AB = 13x. AB AB 13 13x/ |12

Jdualnemo gKatret AC.
aa Teopemoro Iliparopa: AC = \/{13.1:]2 - [12:::]2 = 9X.
AC DX 5 o

Ja 03HadYeHHAM: COS(OL = — ¢€oOsSOL = — = —, A B ¥y
13x 13
Man. 15.7
tga = EIIE'1;. tga = = = EE.
AC DX 2
* 11 cnocib. 3a OCHOBHOK TPHUT'OHOMETPHYHOK TOTOMHICTHO sina + cos’a.=1.
Toni cos®ct =1 — sin®a, T06TO cos® g = 1 — }ﬂ o ,2_5  snE = 2 ;
169 169 13
tgo = > tga = 12 5 _12 ,2
COS O 13 13 D 5

Obuncan: a) 4cos45°sin 90° + acosH0°; 0) tg 60°sin 30° — tg30°.
©8) 4c0s45°sin90° + 5¢0s90° = 4 - ~— .1+ 5.0 = 24/2;

i



Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

0) tg 60° - sin 30° — tg 30° = 43 : o E = E
2 3 6
OcHoBa piBHOOEpeHOrO TPUKYTHHEA JopiBHIOe 12 cM. 3HAHIH IIpOBe-
JeHY 3 BepUIMHM BHCOTY 1 DI4HY CTOPOHY TPHKYTHHEKA, AKIIO KYT IIPH
HOro BEPIIHHI HOPIBHIOE (. B

« Hexann v AABC AB = BC. OnyecrumMo 3 Bep-
muHu B Bucoty BH (man. 15.8). % %
Toni ~ BHA=90°, VHBA = <, :
a AH = HC = 6 cum. - A et )
Biuna ctopona A ABC — 1e rinorenyaa
N\ ABH. Illo6 smaiiTy i1, ckopucTaemocs (op- Man. 15.8
AH 6
MyJaow AB = = OTve, AB = - CM.
in — Sin —
_— 2
Bucora BH tpukyrauka ABC — e KateTr TpukyTHHKa ABH. dHaul-
AH 6
nemo ioro 3a gopmynow BH = — s Orxe, BH = o CM.
tg — tg —
. 2 . 2

SJHaiian sin A, sin B, cos A, cos B, tg A, tg B, AKuo

A 1 B — rocrpl KyYyTH €EruneTcbKOro TPHKYTHHEKA
(man. 15.9).
KRateru mnpamoxyTHoro TpHKyTHUKaA ABC popie- B
HIONOTE 1 1 2. 3HAHUAW TaHreHC HMOro HaMMeHIIOro
KyTA.
1

A 0,5 B 2 B 5 r —=

" J5 5 1
Karern npamoryTHOro TtpurkytHHra ABC popis-
HOIOTE 1 1 2. 3HAWAW CHHYC HOro HaAWMEeHIIIOro
KyTa. A = Lic

1 2 2 1

A 3 b 5 B 3 r NG Man. 15.9

Tanrenc rocrporo Kyra HOpAMOKYTHOIO TPHKYTHHKAa AOpiBHIOE 1,
SHal¥ CHHYC 1 KOCHHYC ILOT0 KVTA.

Hu icHye KyT O TAKHH, 110:

a) sinu:ﬁ; 0) cnsu:i; E}Eiﬂ{'.IL:E; r) cnsu:ﬁ?
5 3 23



§ 15. CWHYC, KOCUHYC | TAHMEHC TOCTPOrO KyTa NPAMOKYTHOMO TPUKYTHUKS

Hu mMoxe TaHreHc roctporo Kyra OyvrH OlabimmM 3a 17 A MeHIIHM

Bi,E 17 E D
» Yu zaBxkIM KOCHHYC OJHOI'0O T'OCTPOTO

KyTa NOPAMOKYTHOI'O TPHEYTHHEAa JIO0PlBHIOE

CHHYCY APYIroro rocTporo Kyta? F K

Ha w™manwaky 15.10 300pakeHo npaAMoO-
KYTHHH napaieneninej, pedpa aroro AB = 3,
BK = BC = 4. 3Hauau CHHYC, KOCHHYC 1 p 4
TAHTEeHC KVTIB o, B, 7. e
4
L# ]
Man. 1510 A 3 B

KYTHHH. JQHAWIW CHHYCH, KOCHHYCH 1 TAHIeHCH HOro
rocTpHX KYTIB.
KareT 1 rinoTedy3a NpAMOKYTHOI'0 TPHKYTHHKA I0PI1B-
HIOKOTE 24 cM 1 25 cM. SHAWAW CHHYC, KOCHHYC 1 TaH-
reHc MEHINOro rocTporo KyTa TPHKYTHHEA.
KaTeTn npAMOKYTHOIO TPHKYTHHKA JIOPIBHIOKOTE o cM 1 12 cM. SHaan
CUHYC, KOCHHYC 1 TaHreHC DILABIIIOro roCTPOro KyTa TPUKYTHHEA.
SHAWAITE CHHYC, KOCHHYC 1 TAHTeHC TOCTPHUX KYTIB A 1 B NpAMOKYT-
~"“. moro TpukyrHuka ABC, sxumpo:
' a) AC=40 cvm, BC=9 cm; 0) AB=1,7T m, BC=0,8 m;
B}AE=J§M,AC=1E P}CAzCBz«.EEM.
SHalJ CHHYC, KOCHMHYC 1 TAHI'eHC IOCTPHUX KVTIB A 1 B IpAMOKYT-
HOro TpUKYTHHUEKA ABC, armo:
a)AB=25, BC=T, 0)AC=2,1, BC="T,2.
Ropueryrwounes manwHakoM 15.11, 3HaaM cUHYC, KOCHUHYC 1 TAHTEHC

KyTiB o 1 (.

TpuryTHHK 31 cropoHamMu 6 M, 8 m 1 10 M — npamo-

19 10

Man. 15.11



Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

SHalIW KYTH TPHKYTHHUKIB Ha MalwoHKY 10.12.

B
A A
Pg 4 oz 8 |\ )
o s - "-?
- P / 2 % /EJ\E@
- (0 A0 ' 3 .,
a 6 8 2
Man. 1512

NMano A ABC (£ C=90°). 3ganau:

s 2
2

a) sin A, AKIO sin B = -2—; 0) tg B, AKIO cos A =

’

B) cos A, AKIO sin B = —; 1) tg B, axkmpo tg A = VI'E

-
2
Yu oyne L ABC npaAMOKYTHAM, AKIIO:

2.0 a) sin A = %, sin B =

V2

: 0) cosA = B =1;

B) tgA=v@, cos B = ; T) sin A =

2
V3
2

m‘;‘:-] m‘é‘.ﬂ

, cosB=-7
2

Ob6uncnan (836, 837).
a) cos 30° — tg 60° 6) tg 30° cos 30° — sin 30° tg 45°;
B) sin 45° cos 45° — 1;1) cos® 30° sin 30° — tg” 45°.
a) tg 45° — 2sin 30°; 6) tg 60° tg 45° — cos 30°;
B) 2cos 30° sin 30° — tg 60° r) tg® 60° cos 60° — sin® 60°.
CTopoHH NpPpAMOKYTHHEKA AOPIBHIOWTE 9 cm 1 12 cMm. 3HAMIU CHHYC,
KOCHHYC 1 TAHIeHC KYyTa, AKUH OlaroHajlb NPAMOKYTHUKA YVTBOPIOE
3 OlNBIIOK CTOPOHOH.
¥ pombi ABCD miaronan AC 1 BD nopiBHWOIOTE BiAnoeigHo 24 cM 1
10 cm. SHAaUaU cHHYC, KOCHHYC 1 TaHredc Kyra ABO, ne O — TouKa
[IEpETHHY AlaroHAaJen.
SHAHUIW KYTH OPAMOKYTHOI'O TPHKVTHHKA, AKIIO KaTeT 1 rinoTeHyaa

IOPIBHIIOTH 32 em i 6 cm.
SHAUIN KYTH NPAMOKYTHOTO TPDHKYVTHHUKA, KATETH AKOr0 NOPiBHIOIOTH

43 em i 4 cm.

Hano Tpu tourku: O(0; 0), A(1; 0), B(1; 1). 3Hailgu cCHHYC, KOCHHYC 1
TaHreHce KyTa OBA.

SHaAUIW CUHYC, KocHHYC 1 TaHreHc Kyta KAQ, axkmo A(1; 0), O(0; 0),
K(0; 2).

Kopucryrouucs Tabinunew 3HadYeHb TPHIOHOMETPHUYHHUX ((DYHKIIIH,

3HAWUW 3HAYEHHA CUHYCA, KOCUHYCaA, TAHTeHca [Jd KOMHOr0 3 KYT1B:
a) 7°, 20° 37°, 29° 81% 0) 43°, 84°, 12°, 52°,



§ 15. CWHYC, KOCWHYC | TAHMEHC FOCTPOIO Ky Ta NPAMOKYTHOMD TPWKYTHUKS

&

I'pa. OpguH 13 rpaBuie / oaHa 13 rpaBUMHE 3a/la€ TPHUCOHOMETPHYHY
(hbyHEII0, IpYyIHd,/apyra — rpajycHy Mipy rocTporo Kyrta, a Tpetid/
TPETA Ma€ 3HAWTH 3HAYEHHHA, KOpHCTVIOUHCE Tabmuner. IloriMm yuHl/
VUEHHIl MIHAKTLCA POJIAMH.

54 JOMOMOT0K TADMHUIl 3HAYEHE TPUTOHOMETPHUYHHUX OVHKIIIHA 3HATH:
a) sin 12° sin 71° B) cos 44°, cos 197 B) tg 42° tg 13°.

Kopueryrouncs KansKyJIATOpOM, 3Haau (847, 848):

sin 20° sin 4,8° sin 64,25°% cos 23°% cos 49,8° tg 49° tg 72°.
sin 347°, sin 68° sin 25,25°% cos 17° cos 638,5°% tg 87°, tg 18°.

KRopucTyrwuncs KaJbKYJAATOPOM, BH3HAY MIPY KyTa X, AKmo (849, 850):

L.
:

a) sinx = 0,1392; 0) cosx = (,0446;
B) tgx = 0,7536; r) tgx = 1,881.
a) sinx = 0,2924; 0) cosx = 0,6896;
B) tgx = 0,2642; r) tgx = 6,314.

I'imoTeny3a NpAMOKYTHOIO TPHKYTHHKA JOPIBHIE ¢, 4 OJHH 13 KYTIB
0. SHAMIHW KATEeTH TPUKYTHUEKA.
Karer npAMOKYTHOIO TPUKYTHUKA JOPIBHIOE M, a4 NPUJIErIHNE KYT OL.

SHaMIW APYIrUHd KATeT 1 rinoTeHy3y TPUKYTHHEKA.
KareT npAMOKYTHOI0 TPHKYTHHUKA JOPIBHIOE 71, 8 IPOTHUJIEHKHUNH KYT

Ol. SHAHUJIH TIIOTeHYy3Y 1 APYIrHHd KaTeT TPHKYTHHEKA.

SHaANIH KYTH plEBHODEIPEeHOr0 TPUHKYTHHKA, AKII0 OCHOBA - B 1 |
i 6iuna cTopoHa BiANOBiHO KOpiBHIOIOTL 64/3 cM i 6 cM. ey ’

Menma sBHcoTa napajejorpama JODIBHIOE 3 CM, —

a MeHIIla CTOpPOHAa 2./3. SHaMJHU KYTH NapaJiejiorpaMa.

Crnaau niaH po3B A3VBAHHA 3a/1a4dl Ta poO3B AMXKH 11.

SHaMI®M KyTH pomba, AKIIO BHCOTA ALIWTE CTOPOHY HAa

BIAPI3KH R , MIOYUHAIOYM BlJl BEPIIUHKA IrOCTPOro KyTa.
OcHoBH piBHOOIYHO] Tpanelil I0PIBHIKTE 3 ¢M 1 { ¢M, a Ol4Ha cTOpOHA
2./2. Braiigu KyTH Tpanenmii. B C
SHAWJIW KYTH NPAMOKYTHOI Tpamell, OCHOBH
AKOl nopieHOWOTE 4 cm 1 6 cm, a paglyce

BITMCAHOTO KOJa /3. A D
Niaromanes BD npamokyTHOI Tpamemnil
ABCD e bGicekrpucoro Kyta ADC ii yTBOpIOE Man. 15.13

3 ocHOBOK AD Kyt 30° (Man. 15.13). Buanau noe:xuHY cepelHBOI JI1HII

rpanenii ABCD (y ecm), axmo BD = 2043 cm.
CuHYC OJHOro 3 rOCTPHUX KVTiB OPAMOKVTHOrO TPHKYTHHKA JOPiBHIOE

4 ., :
—. SJHAUJIM KOCHHYC 1 TAHTeHC [[LOT'0 KYTAa.
5



Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Kocurye ogHOro 3 rocTpUx KYTIB OPAMOKYTHOIO TPHKYTHHKA JO-
piegioe (0,6. SHalIM CHHYC 1 TAHIeHC LUbLOr0 KYTA.
TaHresc ogHOro 3 roCcTpHX KYTIE NPAMOKYTHOIO TPHKYTHHEKAa J0-
pieHIOE 1,5. 3HAWUAHM CHUHYC 1 KOCHHYC ObOI'0 KYyTa.

HNano npamokyTHUl SAABC (LC =90°). 3aaiigu (863, 864):

g

=
—_—

a) BC, akmo AB=6 cm, sin A=0,3;

0) AB, akmo BC =95 cMm, cos B = %

a) AC, axmo AB =4 cwm, sin B =0,25;

0) BC, arkmo AC=8 cMm, tg A = E

: 4
TaHreHc rocTporo KyTa NPAMOKYVTHOIO TPHKYTHHKA JIOpPIBHIOE —,
3

a IpOTHJIEHUHN KATeT — & CM. SHAHIH I'I0TEeHY3Y I[LOI'0 TPUKYTHHKA.

The sine of the acute angle of a right triangle is E, and the hypotenuse

is 10 yd. Find the triangle’s legs. 2

Binomo, mo a, b — rareru, ¢ — rinorenysa AABC, o, f — nporu-
aexxui no Hux KyTH. Ilepenecite Tabmunio B Excel, sagaiiTe dhopmynn
IJIA MOPOMHIX KJIITHHOK Ta 00YMCIITE 1X 3HAYEHHA.

Neo a b c sina | cosa | sinff | cosf
1 2 0,5 | |
2 3 | | | 3
| 2
- . e ! T

IiaroHans NPAMOKVTHHKA MOpPIBHIWOE d 1 YTBOPHE 3 OLIBINOK CTO-
POHOK KYT (l. SHAWUIH MEHIIY CTOPOHY NMPAMOKYTHHEKA.

3 TOYKH, IO JIeXUTh HA BizgcTaHl i Bl npamol, OpoBeleHO MOXHIY,
AKAa VTBOPIOE 3 MPAMOK KYT 0. SHAWAHM MOBMHUHY ITOXHJIOL.

IIpAMOKYTHHIH TPHKYTHHEK 13 FOCTPHM KYyTOM | | Y
0L BITUCAHO B KOJIO pajiiyca r. 3HaUAu KaTeTH | | AC | A bsin >
TPHKYTHHEKA. 2
biuna cropoHa plBHOOEApPEeHOro TPHUKYTHHEA o
JOPIBHIOE @, 4 KYT IpPHU OCHOBl .. SHAWAH 2BH | b hﬂﬂEE

OCHOBY TPHKYTHHKA.

OcHoBH piBHOOIYHOLI Tpanenil AopilBHWOWTE @ | 3 AP | B 2bsin o
1 b, a rocTpHii KYyT OpPH OCHOBI L. SHAWUAH 2
Ol4HY CTOPOHY 1 BHCOTY Tparelil. I' bsina

BH 1 AP — BucoTH piBHODEApEHOro TPHUKVT- i
Hura ABC, AB=BC =0, a KyT IpH BEpPIIUH] — A 2bcos 3

W J J




§ 15. CUHYC, KOCKHYC | TAHMEHC MOCTPOND Ky Ta NMEAMOKYTHOMD TPWKYTHWKE

el e

0. ¥CTAHOBHU BIANOBIAHICTE MIx yMoBamMu (1-3) Ta BHpazaM#, AKI IM
BIANOBIAAOTE (A—]L).

¥ TtpuryTHHKY ABC ctoporu AB = 13 cm, BC = 15 cm, AC = 14 cm.
JHAWAHW CHMHYC, KOCHHYC 1 TaHTreHC KyTiB A 1 C.

BEH 1 AM — Bucotru piBHODenpernoro TpuryTHHEKa ABC (AB = BC).
SHAHIH KYTH TPHKYTHHEKA, AKmMo BH =6 cMm, AM = Eqﬁ CM.

3 TOYKH [0 OpAMOI IIPOBEAEHO ABL IMOXHJIi, NOBMHHH AKHMX BigHO-
CAThHCA AK JE : 2. 3HAWIW KYT ML NOXMJINMH, AKIIO MNPOEKI] MO-
XUJIUX NPONOPIIHH]L YHCIaM J3il.

Hakpecnun Ha MIIIMeTpPOBOMY NANepl YBEepPThH KOJIa pa- “
myca 100 MM 1 moalnm HMOro TpaHCOOPTHPOM Ha 9 piBHHX -~
yacTHH. KopueTyounes UM MAJTHOHKOM, CKJIAMHA TADIHUIHO _g;‘f"t |
HaOMMIKeHUX 3HAYEeHb CHUHYCA 1 KocHHYca ana Kytie 10°,

20°, 30°, ..., 80°,

CyMma nBox KyTIB piBHODIYHOl Tpamenll gopieHiwoe 80°.
JdHAWUAW KYyTH Tpamnemii.

SHAUIW NepuMeTp poMba, AKINO HOro AlaroHaJsl AopiB-
HIOIOTE 14 cMm 1 48 cM.

OnuH 13 KYTIB, YTBOPEHHUX IIPH NEPETHHI ABOX NPAMHX,
CTAHOBHTE TPETH) YACTUHY BiJ cyMH IHMHAX KyTiB. [loenu, mo npami
B3aEMHO NepHeHIUKYIAPHI.

NpAMOKYTHI TDUKYTHUKW Y cnopyaax



Poznin 3 Po3g'asyBadqHs NpAaMOKY THUX TPUKY THWKIE

KJIIOMOBI CJIOBA

solving right triangles — po3B'A3yBaHHA NPAMOKYTHUX TRUKYTHUKIB

[IpAMOKYTHI TPHEKYTHHKH E TeOMeTpll EBIAIrpamThk BaxKJIHBY poOJb.
Ko:HHHU 1HIMHWH TPHKYTHHUEK 1 HABITE KOMMHHMHE MHOTOKYVTHHK MOMXHA pO3-
OMTH Ha K1IbKA NPAMOKYTHHX TPHUKYTHHKIE.

I1lo oznauae po3p'azaTH TPUKYTHHUK! lle o3Hauae 3a KiabKOMAa BlIOMHMH
eJIEMEHTAMUA TPUKYTHUKA — CTOPOHAMH 4YH KYTAMHM — 3HAWUTH 1HII HOTO
eJIEeMEeHTH.

sadava. I'inoTeHy3a NPpAMOKYTHOO TPHKYTHHEKA
nopieHwe 10, a oguH 13 rocTpux KyTiB 30° dHanan
1HIII CTOPOHH 1 KYTH TPHKYTHHEA.

Poze'azanna. Hexauny A ABC £ C=90° £ A=30°% A =
AB =10 (man. 16.1).

Toni £B=90° —30°=60° BC=AB:2=0>5.

aa teopemoro Iliparopa AC = \jlﬂﬂ -5 = J75 = 5.3.

Bidnosids. BC =5, AC = 53, 2~ B=60"

o zagauy mm 3MoraM po3BHA3aTH, D0 B HIM cepeq
oaHUX — KyT a0°% TOM¥ MOMKHA CKOPHCTATHCH BJIACTH-
BICTH) KATETAa, 1110 JEeXHUTEL NpoTH KyTa 30°,

A AK po3B’A3aTH NPAMOKYTHHMH TPHKYTHHE 13 KYTOM,
Hanpuriaaa, o0°? Al

sadava. Posp's:xkn TpuryTHHE ABC, y s#AKoro

ZC=90° £A=50° BC =20 (man. 16.2).
Pozs'azannusa. 2~ B =90° — /£ A = 4()°,

Man. 16.1

BC : AB =5s1nA,

AB=BC:sinA =20:sin 50° = 20 : 0,766 = 26,1.
AC : BC =tgB,

AC=BC - tgB =20 - tgd40° = 20 - 0,839 = 16,8.

Bidnosios. £~ B =40° AB = 26,1, AC = 16,8.

SOHAIYHW CHIBBIJHOINEHHHA Man. 16.3
, a b a , :
sinoe = —, cosa = —, tga = % (man. 16.3) 1 Treopemy Ilicparopa,
c C

MOXKHa pPO3B'A3aTH OVIb-AKHMH NPAMOKYTHHH TPUKYTHHK.



§ 16. Po3B'93yBaHHe NPAMOKY THUX TPUKY THUKIB

MoxxuBl Takl BHNAAKHA PO3B A3VBAHHA NPAMOKYTHHX TPHKYVTHHKIE:

1) 3a rinnoTeHy3010 1 roCTPUM KYTOM;

2) 3a KaTeTOM 1 roCTpHM KYTOM;

3) 3a rifnoTeHYy30K0 1 KATETOM;

4) 3a KaTeTaMH.

Posp'A3aHHA IUX YOTHPBOX BH/IB 3a/a4 3a JONOMOI'OK CHHYCA 1 KOCH-
HyCca HABeJIeHO B TADIHIILL.

& ] ¥mMmoea 3amadi Poap’saizanan
zamagi
1-1 Hano: ZA = a, £ZC = 90° | £B=90° — q,
AB=c. BC =c¢* ging,
SaauT: £ B, AC, BC. AC=r¢ " cosa.
E-U = = — &
7 Hano: 7 A a, ZC 90°, /B=90° - . __a 1
JuaiTn: /B, AB, AC. | AC = ABcosa.

E_H IEEH{]: LC:QB ,A_Hzfj-BC:ﬂ'* ElIlA =EjiB:Qﬂ"-i£—L

3mantTu: £ A, /B, AC. c
AC=c ' cos A.
4-u Hano: ZAC=90°% AC=0b, BC=a. AB:\/EE+EJE, gy e

JuatiTru: £ A, /B, AB. AB
ZB=90° - LA,

= -

BukopucToByOUYH TAHTEHC KYTA, PO3B'A3VBAHHA DAraThbOoX TPUKYTHHUKIB
MO HA 3QIMCHIOBATH palloHAJBHIIIE.

3adava. Po3p’axH NPAMOKYTHHHA TPHKYTHHE 34 4
HMOro KateraMu a =3 aMm, b=0 am (maun. 16.4).
Poszg’azanusa. AB = Jﬂz +b° =9+ 25 =34 = 5.8, a
a 93 [
tg A =—=—=0,6. A C
= 5 .
/A= 31°% LB = 90° — 31° = 59°. Man. 16.4

Bionoside. AB = 5,8 om, £ A = 31°, LB = 59,

b

Nepeingn Ha nnatdopmy GIOS Ta 3akpinu marepian Ye 'y

|
¥

naparpada (Tema. [NpAMOKYTHI TOUKYTHUKK. YDOK 3). 1 s

OJ1d JOTTMTITMBUX

HahyacTilwe po3B'A3yBaTW MNPAMOKYTHI TPWUKYTHUKW NOBO-
NATLCA B CTEPEOMETPII, KONWM BUMAracTbCa 3HAXOAWTH 3HAYEHHA
OOHWX ENEeMEHTIB NPOCTOPOBOI FrEOMETPUYHOI DIrypu 4epes (HLui
1l 3HAYEHHA.




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Jana4a. biune pebpo AP nipamiaum 3 ii sBucotow PH yTBOpIOE
KyT 40°. 3Hanauv BMcoTy nipamigun, akwo AP =20 cm (man. 16.5).

Poag’'azaHHa. Cnony4umo Biapiakom Toukm A | H. B yTBO-
peHomMy TPUKYTHUKY APH kyt H — npsamuia, 60 BUCoOTa nipa-
YTBOPKOE npami kKyTu. OTxe, 3a0a4a 3BenNachk 00 BM3HAYEHHS
kateta PH npAMoKyTHOro TpukyTHUKa APH 3a BiAOMUM NpK-
Nernum Ao HLOro KYTOM I MNOTEHY3010.

PH : AP = cos 40°, 3BiakKu

PH = 20 - cos 40° = 20 - 0,766 = 15,32 (cm). Man. 16.5

o6 poas'asyeatu nonibHi ctepeoMeTpu4Hl 3anadi, Tpeba BMITWM KOPUCTYBaATUCH

MOBOK cTepeoMeTpil. 3okpema, Tpeba po3ymiTH, WO Take nepneHaukynap oo nno-
LLMHK, KYT MK NPAMOK0 | NNOLWWHOK, KYT MiXK ABOMA NAOLWWHAMK, ABOrPaHHWA KYT TOLLO.
Cnpobyi Ha npyKknani manoHka 16.5 NOACHUTK, 8K CNILLO PO3YMITH LI TEPMIHW.

1. IlosscHu, MO 03HAYAE PO3B’ABATH TPUKYTHHEK.

2. Ak 3HaliTH KaTeTH 3a rinoTeHYy3010 1 rOCTPHM KYyTOM?
3. Ax 3HaliTH rinoTeHysy 3a KaTeToM i rocTpum Kyrtom?
4. Hx 3naiiTH rinoTeHy3y 3a Karetamu?

5. Ay 3HaliTH KyTH 34 rinoTeHy30w i karetom?

Poap’'aXH NpAMOKYTHHH TPHKVTHHK 3a rIiNOTEHY30H
¢ =627 1 roctpuMm KyTOM O = 23,9,
*g=c - sina =627 - s1in23,5° = 250

(MaJ. 16.6). B
b=c - cosa=0627 - cos23,0° = a79;

B=90° — 23,5° = 66,5°. < a
Bidnosids. a = 250, b = 3a7o, ol .
/B = 66,5 A 5 C

SABOJICBKHWE aumMmap saBBUMEKH 40 m

KHJAE TIHL 3aBJOBXEKH 2D M. SHAHIH Man. 16.6

KyToBy BucoTy CoHIA.

* Kyrora Bucora CoHna — mne mipa Kyrta A
(man. 16.7). Sa uHCIOBHMH JAaHUMH  3a-
nadi MOMKeMO 3HAWTH TaHIeHC [LOr0 KyTa:
te A=40:25=1,6. ¥ Tabiauil zgaxoagumMo, IO /
rocTpHi KyT 13 TAKHM TaHI'€eHCOM JOPIBHIOE _
NpuOIH3HO 08°, /
Bidnosids. = 28°. L P—

25

Man. 16.7



§ 16. Po3B'93yBaHHe NPAMOKY THUX TPUKY THUKIB

Ax arauTn paaive r Micansa, AKIO cnocTeplirad, mo nepedbyeae Ha Bl-
craHl m Blg Haubau:kuol Touku Micansa, DauuTes Horo mijg Kyrom Z2a?

- Hexail coocTtepiray cTolTk v Toumi M 1 Oauntk Micans mia KyToMm
AMB =20 (man. 16.8). Axnoo nearp Micana — touka O, To IIYKaHUH
pagiyc r=0A, a ZOAM=90°, FAMO=a, MO=m + r, AO : MO = sina,
r:(r+ m)=sina. SBlAKH r=rsina + msina, r — rsina = m sind,

m sin o

r(l —sina)=msina Toxl r = : ’
1 -sina
IligcraBuemyn v 0w qopMyay 3HAYEHHA
m 1 o, HeBa)XKOo o00UMCIHTH pajalyc
Micanas.
Ymiouu po3s’A3yBaTH NPAMOKYTHI TPHKYT- o+ Man. 16.8
HUKH, MOXHA PO3B A3YBATH 1 JOBLILHI He-
NpAMOKYTHI TpUKYTHHUKH. Hexau, Ha-
NpUKJIaA, Tpebda po3B’aA3aTH TPHKYTHHEK
ABC, vy akoro AC = 20 eMm, LA = 50° o
1 £B=36° (man. 16.9).
* TpeTiit HOro KYT 3HAWTH HEBAMKKO:
A0 =180° — a0° — 36° = 94°,
lo6 araiiTi croporu AB 1 BC, npo- 50)° 36°
Begemo Bucory CH. Tpuryrtamgm A I B
ACH 1 BCH npaMoKyTH1, TOMY:
AH =AC - cosal0® =20 - 0,643 = 12,86; Man. 16.9
CH =AC - sind0° =20 - 0,766 = 15,32;
CB =CH :sin3d6° = 15,32 : 0,088 = 26,05;
BH = CB - cos36° = 26,05 - 0,809 = 21,07;
AB=AH + HBE=12,86 + 21,07 = 33,93.
Ot:xe, AB = 33,93 cm, CB = 26,05 cm, £C = 94°,
Y crapmux KJjgacax TH O3HAHMOMHIICA 3 MPOCTIIIMMH crnocobamu
PO3B’A3YBAHHA HENPAMOKYTHHUX TPHKYTHHKIE.

20

Poar’saxx nNpAMOKYTHHH TpPHEKYVTHHK (Mman. 16.10),

y AKOMY:
a)c=10, =30 0)a=9,0=45% Bla=b=".

Bukopucroeyroun wman. 16.10, zraigun BC, B
Axmo AB=6 cmMm, cos B=0,2.

A 0,3 Mmm b 30 cm B1l2cm I' 12 cm € -
SHAWAHW KYTH NOPAMOKYTHOI'O TPHKYTHHKA, -

AKIO TiOOTeHy3a JOPIBHIOE D CM, a4 OOHUH 13 A < s,

KaTeTiB 2,0 CM.
Man. 16.10



Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

Akl Bupasn MawTs OYTH B HOPOHIX KJITHHKAaX TadIMILl, 110 BiANO-
BiJlac TPUKYTHHUKY Ha MaJoHKY 16.107

AB AC BC LA Z B
c | | oL
c p
b oL
b p

rocTpuM KyTOM O, AKIIO (885, 886):
a) c=9,89, a=65" 0)c=3,84, a=50°

a) ¢ =0,798, o =68,5°;06) c= 28,6, o =37°12",

Posp's:xn NpAMOKYTHHH TPHKYTHHME 3a TIIIOTEHY30H C 1 ;
-.-.I".
v

Po3p’AKH NPAMOKYTHHE TPHKVTHHE 3a KATETOM @ 1 rOCTpHM
KyToM o abo [, axmo (887, 888):
a) a=38, a=47°; 0) a=6,87, a=4,5%
a) a=0,274, p=36° 06)a=0,895, p=064,5°

Po3p’AKH NPAMOKYTHHE TPHKYTHHME 3a rinoTeHys3010 ¢ i KareroMm a abo
b, axmoro (889, 890):
a) c=113, a = 35; 0) ¢ =130, a =82;
a) c =687, b=>528; 0) c=171, b=8,28.

Poar’syxn NpAMOKYTHUH TPHKYTHHE 3a JaHUMH KaTetaMu a i b,
AKIO:

a) a = 183, b = 196; 6) a = 26,1, b= 38.

Solve a right triangle if you know the legs a and b:

a)a=1,08, b=097; b)a=12,1, b=6,92.
SdHAUAHW BHUCOTY nepeBa (maua. 16.11), armo
b=10m, h=2 M, o= T0"

Jlna BU3HauYeHHA BHCOTH KOJIOHH BiIMIDAJH II0
npAMii Blg ocHOBH KoJgoHH 150 M. Bepmuny
KOoJOHHM BHAHO mig kytom 20° Bucora KyTo-
Mipa mopieHe 1,5 M. SHAUIH BUCOTY KOJIOHH.
Hpabuay poBxuHOW 12 M mpUCTaABIEHO 0
KapHU3a CTIHH OyIuHKY mig Kyrtom 27°
SHaHIW BHCOTY CTIHHM [0 KapHH3Aa.




§ 16. Po3B'93yBaHHe NPAMOKY THUX TPUKY THUKIB

Ilepeeo npm KyToelM BHcoTl CoHuA 37° BIIKHWAAE TIHBL 3aBA0BHEKH
10,2 M. SHAMAH BHCOTY JiepeBa.

Ilepeso zaeumku 20 M, 1m0 pocTe Ha ogHOMY Depesl pidKH, 3 JApPY-
roro bepera BHAHO mig KyroMm 15° SHaualTe mmmpuHy pluku. (Ilpm-
MMYyCKAaEMO, 110 OCHOBA JIEPERA 1 OKO CHOCTepiraya — Ha OJHOMY pPIBHI.)
Ilna zaBpaHTaXXeHHA CHJIOCHOL DamTH Ha BucoTl 4,5 M Tpeda npuiaai-
HATH MOXWIHHA 3o0a00 13 HaxuwiaoMm 12° no norepxHi zemul. Arol ago-
BIXHHH CJiJl B3ATH 3X0J1007

IHMupura dvauHEKY 7 M, HOBKHUHA KpoKBH 4,5 M. Ilig aAkuM KyTom
KPOKBH HaXWJIeH1 10 cTeJi?

Ilo crToBna 3aBBHUINKH 8 M 3pOo0MIHM MOXHIAY OIANOPY
zaBaoB:xKH 10 M. SHaUAH KyT ML HUMH (MaJy. 16.12).
Ilepepiaz zanizEMYHOrO HAacHIy Mae (GopMy plBHO-
O0luHO1 Tparnelil, OCHOBH AKOl JOPIBHHIOTE 8 M 1 28 M.
biluHi cTOpOHKM HAXWIIEH] JI0 TOPU30HTY Oij KyToM 31°.
SHAWUIW BUCOTY HACHUITY.

IHlupuHa nosoTHaA 3aNMI3HWYHOIO HACHNOY JI0PIBHKOE
30 M, a mmupuHa mpaomen — 62 M. 3HAUAITL BHCOTY
HAaCHNy, AKIIO KYT BIAKOCY CTAHOBUTE 32°,

SHAWIM OCHOBY PIBHOOEAPEHOTr0 TPUKYTHHKA, AKIIO
Horo 0luHa cTOopoHA AOpiBHIOE 87 €M, a4 KYT NpPH OCHOBL 44°,

TocTpuit kyT pomba mopiBHIOe 54°. Moro 6inbma giarosanhb JOpiBHIOE
26 cMm. dJHAUIU CTOPOHY pomoOa.

IliaroHanabs OIPAMOKYVTHHEKA JOPIBHIOE 8D CM 1 YTBOPHE 31 CTOPOHOK
KyT 65° dHaUIH CTOPOHH NPAMOKYTHHKA.

CropoHH npAMOKYTHHEKA AoplBHWIOTE 20 em 1 17 em. dHalau Horo
nlaroHanb 1 KYVTH, AK1 BOHA YTBOPIOE 31 CTOPOHAMH NPAMOKYTHHKA.
OcHoBa piBHODeapeHOro TPHKYTHUKA nopieHwe 60 cm, 6iluHAa cTOpoHA
60 cM. 3HAUHU KYTH I[LOT0 TPUKYTHHKA.

biura cropona piBHOOEIpPEeHOro TPHKYTHHEKAa AopiBHIEe 17,5 cM, KT
IIpU BEPINHUHI JopiBHIOE 43° 3HAWAW OCHOBY M KYTH IPH OCHOBL ILOTO
TPHKYTHHEKA.

Man. 16.12

OcHoBa piBHOOEpPEHOI0 TPHUKYTHHUKA BIJHOCHTHLCH [0
OI4HOl CTOPOHH AK 8 : 7. SHAWJAH KYTH TPUKYTHHEKA.
SHaHMIM KYTH PplBHODEIpEeHOro TPHKYT-
HHUKA, AKIN0 HOro BHCOTA JIOPIBHIOE OCHOBI.
Ilporie  pgBocxmioro  gaxy — JIOPIBHKOE
8,2 M, a BucoTa maxy 3,2 M. SHAHIHU J0-
BIKHUHY CXIJIY Jaxy 1 KYyT MUK KPOKBAMH
(man. 16.13).

-
MPOTr1H

Man. 16.13



Poznin 3 Po3g'asyBadqHs NpAaMOKY THUX TPUKY THWKIE

¥ MeraJieBld getaJii 3pobieHo nas, Mo-
epeYyHrd po3pla AKOro Mae (popMy plB-
HOOIuHOI Tpanemll (mamn. 16.14). OO6-
YUCIH KYTH HaAXWUIY OIYHUX TrpaHeHd
1asa 3a 3a3HAYEHUMH HA MAJIIOHKY pPO3-
MipaMu (B MiniMeTpax).

Bucora migiiomy pgoporn 0,4 ™M Ha Man. 16.14
KOXHI 3 M, B3ATI B NOPHU30HTAJILHOMY

HaANpAMi. 3HAWIW KYT OiAHOMY JOpPOTH,

. 1
[Tigitom DOpOrH XxapaKTepH3yeThbCH dyHciIoM — . Bu-

3HAY KYT Oigiomy. 15
HoposxHil 3HaK «KpyTni cnyek» (man. 16.15) nomne-
peasxae BOALIB Npo HeDeaneky 1 BKasye, HA CKLIBKH
METpIBE V CepelHLOMY MiJHIMAeTLCA Jopora Ha
Kox¥HL 100 MeTpie maAXy. JHAHAHA KYT HAXHUIY J0- Man. 16.15
poru, Npo AKY HOIepelxac 3HaK.

SHAWIW KYTH pIBHOODIYHOI Tpareriil, AKIo 11 6l9Ha cTOpoHA 1 miaroHaib
NepHneH UK YIAPHL OOHAa 10 OOHOIL 1 JOPIBHIOTE BIANOBIAHO 3 AM 1 4 am.
OcHoBU piBHODeApeHO] Tpanelll JopiBHWWTE a 1 b (b = a), a rocTpui
KyT o.. Buanau 0l4uHY cTOpOHY Tpanenil Ta 11 BHCOTY.

JIBi CcTOpOHH TPHKYTHHKA JOPIBHIOWTL 36 cm 1 87 cMm, a KyT MIX
HUMH — 58°. Bu3Hau BHCOTH TPHKYTHHKA, ONVIIEH] HA Il CTOPOHH.
CropoHu napanenorpama mopiBHwTe 14,8 em 1 7,4 c¢m, a Horo ro-
CTpHH KVyT AopieHIE 62°. BuaHau BHCOTH napajejgorpama.

BrszHauy BUCOTH piBHOOeJpeHOroc TPHKYTHHKA, V AKOro KyT IpPH Bep-
mnH1I gopieHwe 50° a dluHa cropoHa 8,4 .

BuzHau BUCOTH plBHODEApPEHOr0 TPHKYTHHKA, OCHOBA AKOI0O JOPIBHIOE
8,6 1M, a KyT IIpH OCHOBL 37°.

Iiaroranl pomda noplBHIOWOTE o6 MM 1 84 mM. Buanau KyTu pombda Ta
HOr'0 CTOPOHY.

Cropona pomba nopiBHwe 8,0 nM, a roctpuil Kyt 88°. Buanau paaiye
KO0Jia, BIIUCAHOI'O V el pomo.

3 ToukH M, AKa JIeKHUTH 034 KPYIroM, el KPyr BHAHO N1 KYTOM Ci.
BuzHau BijacraHs Bijg ToukH M 10 ueHTpa Kpyra, AKIO HOro glaMeTp
NopiBHIOE d.

Iz 30BHIIHBOI TOYKH [0 KOJa OpoBeleHO Bl AoTHdHIL. [loB:xuHa
NOTHUYHOL JopiBHIOE 7,8 cM, pajalyc Komna 4 cMm. BH3HAY KyT MM
NOTUYHUMH.

Iz Tourkn M, U0 JeXUTH Ha BIJICTAHL a BiJ IeHTPa KOJa, NPOBEJIEHO
nel mornuHl MA 1 MB, KyT MI}X AKHMH JOpiBHIOE «. BuaHau 10-
BHUHH JJOTUYHHUX Ta Pajiyc KoJa.

IlepuMeTp NpAMOKYTHOr0O TPHKYTHHEKA IOpiBHIOE 82 cM, a OOHUH 13
rocTpux KyTiB 28°. dHAUU TINOTEHY3Y.




§ 16. Po3e'a3yBaHHs NPSIMOKYTHWUX TDWKY THWKIB

2E
22L

“tt'

- CK1JIBKHM CTOpPIH MOe MATH MHOMOKYTHHE, VTBOPEeHHUH

¥ nipamimi PABC (man. 16.16) koxue

SHauau KyTH TpUKyTHHUKA ABC Tta cropory BC, AKIIo MOro CTOPOHH
AB, AC 1 Bucora AH JOplBHIOIOTH BIAMOBIIHO 3 CM, o CM 1 2 CM.
JdHAlAW KYTH Tpanenii, ocHOBH #AKol AopiBHOTE 20 cm i 45 cm,
a 0luHl cTOopoHH 7 cM 1 24 cM.

¥ komi 3 nerarpom O 1 pagiycom 12 cm npoBeneno xopay AB. dHalau
JOBHUHY I1€l XOpAH, AKINO 3 AYI'H KOJA XOpAY BHAHO II1J KYTOM:

a) 20°; o) 130°.

Iligroryil KOpOTK1 BHCTYIIH HA TEMY: “
1. TpurosomMeTpia SK HayKa PO PO3B'H3YBAHHA T
. -
TPHKYTHHKIB. g 1

2. Tropil TpuroHOMeTpil.

NPUKJAJAHHAM OJHOIO TPHKYTHHUKA 10 Apyroro? p
I'imoTeny3a NPAMOKYTHOrO TPHKYTHHHA
nopisHoe 13 cm, a mepumerp 30 em”.

SHAMIHU KaTeTH.

M

pedbpo — zaBaoBxEH 20 cm, M 1 H — A C
cepenuHN pedep AP 1 BC. 3naign:

a) kytu PBC, BHP, BPH, PMB, MBP;

0) Bigcrani BH, AM, MP, PH, ME.

Yu napaneneHi npami BM i PH? Man. 16.16




Pozgin 3

BC | AD, AB=BC =CD =10,

£ A=60° B H C
AD, BH
A .
A 7 D

ABCD — npaAMOKYTHHHK

d, o. B
AB. BC
BC | AD C B
AH = DH.
CD, DA E
= ' I

D H A
ABCD — powmb,
AB=a, A BAD=q«a

B C
AC, BD

G 0
A D

0A

AB=BC.

P0O3B'A3yBaHHA MPAMOKY THUX TRWKY THUKIE

2,

SP

AP

AB, AC




3anadi 3a roToBMMK ManioHKaMM

§ AC=3, BC=4, B -AB=1EI,AC’=E.

A
sindo, coso, tga a | tg o, cosf icr.
10
4 6
| ¢ U p B
ri
A 3 C _
BK 1 AC, AK =1, KC=9. LC=90° AM=MB, AHCM =q,
B

sinc, coso sin o

i 1
z . . _
AB=4, BC = 2./3.
4
L& TR AC
c U B
2./3
AL=E,tgu=—3. sinu,=£,ﬂnsﬁ= 2
3 2 2
‘A 7B AR AC. BC ZA. 2B 20. AB. BE
B
o |
5
A o C




Poz3nin 5 Po3s'93yBaHHA NRAMOKYTHUX TRWKYTHWKIB

SHaHau cTopoHy pomba, AKIO Horo giaroHani gopieHIOTE 16 em i 12 em.
3 toukn A nmo npsamol m nposegeHo neprneHaukyiaap AM =12 em i no-
xuny AP =13 cm. 3HalAHM cHHYC, KOCHHYC Ta TaHrenc kvra APM.

Harno tpukyraux ABC (£C = 90°). 3naiiagun BC, armpo AB =7 em i
cos /B =0,6.

Meniia cTopoHa ODPAMOKYTHHKA gopiBHIe 6 cM, a giaroHanb yTBOPHOE
3 Oinbmown croporow KyT 40°. 3Haliau nepuMeTp NPAMOKYTHHEKA (3 TOU-
HICTHO 0 COTHX).

SHalau BHcOTY piBHODIuHOL Tpamneiii, ocHOBH AKOI JOPIBHIOWOTE 7 cM i
17 ecm, a Giuna eropona 13 cM.

3 Toukn H mo npsamol a npoeneHo nepnenaukyaap HO =6 em i noxuny
HA =10 em. 3Haiigu cuHYe, KOCHHYC Ta TaHreHe Kyta OHA.

Hano rpukyrauxk ABC (£C = 90°). 3uaiiau AC, axmo AB =15 em i
sin /B =0,2.

Bucora pomba popiBHioe 5 cm, a roerpuit Kyt 70° 3Haligun nepumerp
pomba (3 TOUHICTHO 40 COTHX).

Cropona pomba mopiBHwoe 15 cm, a giaronanes 24 cm. 3HaAlgu apyry
nlaroHanas pombda.

3 Troukn M pgo npsawmoi a nposenero nepnesgukyaap MP =8 em 1 noxuny
MK =17 em. 3Haiigu cuHyC, KOCHHYC Ta TaHrenc xyra MKP.

Hawo tpurytEUK ABC (£LC = 90°). 3maiagun BC, akmo AB =3 cm i
sinZA=0,8.

OcroBu pisHODiuHOI Tpanenii gopisHOl0TsE 6 cM 1 10 eMm, a Kyt 50°. 3HA-
HAH [nepuMeTp Tpamneill (3 TOYHICTIO A0 COTHX).

SHaMau Oiasmy O6iuHY CTOPOHY NPAMOKYTHOLI Tpamnenii, oCHOBH HAKOI
nopieHOTE 9 em i 14 eMm, a Bucora 12 cm.

3 roukn O mo npamol p npoeefeHo nepneHaukyiaap OK =12 em 1 noxuny
0OC =15 em. 3Haligu cUHVC, KOCHHYC Ta TaHrede kyta KOC.

Harno tpuryraurk ABC (£LC = 90°). 3raingn AC, arkup AB =5 cm i
cos ~A=0,7.

OcroBa piBHODEAPEHOrD TPHKYTHHKA HOPiBHIOE 8§ €M, 4 KYT IPH OCHOBI
40°. SHaliauM NepUMETp TPUKYTHHKA (3 TOUYHICTIO A0 COTHX).



TecToBi 3aB03HHS

Y npAMOKYTHOMY TPHKVTHHKY rinoresnysza A 6 cm B 16 cm

nopieHiOoe 10 cM, a Karer — 6 cMm. SHAUAHU
TPETH CTOPOHY TPHHKYTHHKA.

Axe 3 TBepyKeHb 3aBx U XUbHE?

Karer nOpAMOKYTHOro TPHUHKYTHHKAa J0-
pPlBHIOE H00OYVTKY rilOTEeHY3W HA:

B 4 cm N3 cm

Asina=1 B cosa=2
Biga=3 Nsina=0,5

A cHHYC NPUJIETJIOro KyTa

B Kocuryc DpUIeraoro
KyTa

B TaHreHc mpoTHIEHOTO
KyTa

I KocuHYC ODPOTHIIEKHOTO
KyTa

1 A 30° 45°
¥ AABC 3 npamuMm KyToM Csin A = —. B g0° I 90°
oHaunm / B. 2
HJiaroHanb KBajpata 31 CTOPOHOI a A 4./3 B a2
IOPIBHIOE: a3

V2

Yeramoeu Bug NABC, akmo sin 4 = —,

x"lﬁ 2

cos( = —-

RaTeTH NpAMOKYTHOro TPHKYTHHKA JI0P1B-
HIOKTE 3 ¢M 1 4 ¢cM. 3HAUIH CHHYC Olb-
[I0r'0 T'OCTPOr0 KYTAa.

Y AABC (LC=90°), tgA = 1. Axuil 3HaK
cJalpg nocTaBUTH 3amicTes *: AC * BC?

¥ ANABC (LC=90°),AB=a, ZA=aq.
SHauau AC.

3 TOYKH [0 NPAMOl IPOBEIEHO IepIleH]IH-
KYJIAp 1 DOXHUIY, NOBXHUHH HAKHX [I0piB-
HIOKHOTE BIANOBIOHO & cMm 1 17 cMm. SHaUaH
NOBMHUHY OPOEKI1] MOXHIIOL.

a
b 5 r /2
A rocTpoKyTHHHA

B npaMoxyTHHI

B rynokyTHHEA

I pieHODEApEeHM

A E = E B E I E‘.
5 5 4 3

A > B = B =

I He MOXHA BCTAHOBUTH

A a sina B _ﬂ
sin o

B acosa r s
COoS o

A /353 B 5

B 9 P15



Poz3nin 5 Po3s'93yBaHHA NRAMOKYTHUX TRWKYTHWKIB

3 TOYKH A [0 OpAMOl a NOpOoBeleHO nepneHAUKyAAp AH 1 nmoxmil
AB =17 em, AC = 12 cMm. AKuil 3HaK nmoTpiDHO MOCTABHTH 3aMICTh ¥
v supasi BH * CH?

A > b < B = ' He MO:KXHA BCTAHOBUTH
OHAWAHM OepuMeTp poMOa, AKINO WOro AlaroHajl AOplBHHOHOTE 16 cMm 1
a0 cm.

A 17 cm b 34 cm B 68 cm N 136 cm

oHaWau rinorenyay MP npamoxyTHoro TpHKYTHHEKa MPK, arkmopo
MK =9 cm, cos 2 M =0,6.

A 54 cm B 15 cm B 54 cm N1,5 cm

Y NpAMOKYTHOMY TPUKYTHHUKY TINOTEHY3a JOPIBHIOE 20 CM, a CHHYC
opHoro 3 KyTie 0,2. ¥YeTaHOBH BIANOBIAHICTE MIM 3aJaHHMH YMOBAMH
(1-3) Ta moB:xuHaMH nuX BiApi3kie (A—][]).

1 MeHIIHUH KaTeT TPUKYTHUKA JOPIBHIOE ADb
2 OlnpIIMil KAaTeT TPHKYTHHKA JAOPIBHIOE B E»J{E
3 BHCOTA, IPOBEJIeHa [0 IiNOTeHY3H JOPIBHIOE B ﬁ\fﬁ

r 106
I 30410

OHAWAHM MNepuMeTp plBHOOeApeHOrD TPHKYTHHKA, OCHOBA HAKOIO J0-
pieHoe 16 c¢m, a DiuHa cTopoHa Ha 4 cM OLIBIIA 3a BHUCOTY, IIPOBEIEHY
0 OCHOBH.

SHAHWIM KYTH 1 CTOPOHH NPAMOKYTHOI'O TPHKYTHHKA, AKINO NPOEKIIl]
KAaTEeTIB Ha TiOTEeHY3V JOPIBHIOKOTL 2 cM 1 6 cm.

Bepmiuny aepepa, BlAnaJdeHOr0 B1J AAHOI'O OYHKTY Ha 16 M, BHAHO 1A
KyToM 16° 1o ropmM3oHTY, a4 BEPLUIMHY APYroro JepeBa, BIAMAaJIEHOTO BlJ
NBOTO cAMOro OVHKTY Ha 24 M, BUaHO nig kyToMm 19° Hre mepeso Buie
1 HA CKLIBKHY

l'oeTpuiit KyT piBHOOIYHOI Tpamelil AOPIBHKE (1, a4 pajilyc BIHCAHOIO
KO0JIA I SHAWIW NepuMeTp Tpanemil.

CTopoHN TPHKVTHHEKA AOplBHIOKWTE 13 cMm, 14 em 1 15 em. Ha skl Bij-
PiZKHM AILNMHUTE CEPEJHI0 3a JOBMHWHOK CTOPOHY BHCOTA, NPOEBEIeHA [0
Hel!

T'eomempiamace dsackapbu:o00UH i3 HUX — UemeopeMa
Ilighazopa, a dpyzuit — nodia sidpi3ka 8 cepedHbOMY
| KpAUHbOMY BIOHOWEHHAX.

H. Kenaep



[onoeHe B po3aini 5

Teopema Ilidaropa. ¥ KoxEHOMY NpPAMO-
KYTHOMY TPHKYTHHKY KBaJpaT rillOTeHY3H
MTOPIBHIOE CYMI KBAJIPATIE KaATeTIiB.

IlpaBnneHOX0O € 1 oDepHeHa TeopeMa.
AKIo B TPHKYTHHKY KBajJpaTr O/JHIEl CTO-
POHM JOPIBHKE CYMI KBAJPATIB JBOX IHIIHX
CTOpPIH, TO HAMOLABIIMH KYT TPHKYTHHEKA
NpAMHH.

AKmo nepneHUKYIAPHL npaAMl a 1 b nepe-
THHAKTECA B Toulll C 1 Ha MpAMIHA @ BAATO J0-
BLIBHY TOUKY A, a Ha npaAMId b — OyaBL-AKY
Touky B nilel npamol, BlaMinRy Big C, TO!:

Blapizok AC — mDepneHAUKYJIAp, OIY-
IeHUH 3 TOYKH A Ha npamy b,
Blapizok AB — mnoxuiua, OpoBejleHa 3

TOYKHM A no npamol b,

Todka B — ocHOBa MoXHJIOl,

Biapizoxk CB — npoeknisa noxumnol AB Ha
npamy b.

BaacTHBOCTI MOXUJI0I 1 NMPOEKIIL
KOMHA T[OXWJa [JOBINA 3a IepleHIH-
KYJIAp, NMPOBEJAeHUH 3 Tiel camMol TOYKH
Ha Ty caMy OpAMY;

NMPOEKIIA NOXWJIOl KOpPOTIIA Bl1A camMol
IMOXHJIOL.
AKINO 3 OJHIE]L TOYKH [0 TiEl caMol OpAMOlL

=g wl {’.'=\/{IE+EJE
R L ﬂm\f[cg—bg
B gt EJ':\iEE—{IE
A
b
B Le
A
nepneH- _TOXHJA
OUKYIAD. @ ’
"'H.l .
OCHOBA IPOEKII1A
IepIeH- | TIOXHJIOL
A
HEVIAPa i
C B

A

NPOBE/IEHO Bl piBHI NOXWJI1, TO 1X OPOEKIll piBHI;
AKINO pPlBHI ONpOeKI[ll NOXHUIHUX, NIPOBEAeHHUX 3 OJHIEl TOYKH 10 Tiel caMol

NMpAMOL, TO 1 111 MOXMWJ1 PiBHI;

AKINO 3 OAHIEL TOYKH 0 ONPAMOl NPOBEEHO /Bl MOXWJ1, TO 3 HUX OLIbIIA

Ta, MPOEKIIA AKOL DLNbINA;

AKINO 3 OJHIE] TOYKM JI0 NPAMOI MPOBEJEHO ABl MOXHJl, TO OiABIIA TO-

XHWJjia Mae OLIbINY IIPOEKIILO.

Axmo CK 1 AB, To CA > CK 1 CA = AK.

Axmo CE =CB, to KE =KB. Hxmo KE =KB, o CE =CB.

Arxmo CA = CB, to AK > KB, Hrxmo AK > KB, o CA = CB.
TpuronomerpuuHi ¢hbyHEIII rocTporo Kyra nps-

MOKYTHOTI'O TPHEYTHHEA

CuHycoM rocrporo Kyra NpaMOKYTHOTO TPHKYT-
HMKA HA3WBAKTL BIJHONIEHHA MTPOTHJIEMHOI0 Ka-

TEeTa 00 I‘IIIIDTEH}’EH .

B




Pozain 5 Po3s'93yBaHHA NDAMOKYTHMX TOKMKYTHWKIB

KRoeunycom rocrporo Kyra NnpaAMOKYTHOI0 TPHKYTHMKA HAa3MBAKOTH Bl-

HOIIIEHHA NIPHAJErJioro KareTa 0 rinoTeHy3H.

TaHreHCOM roCTpPOro Kyra NpAMOKYTHOIO TPHKEYTHHKA HA3WBAKOTh BIJI-
HOIIIEHHA OPOTHUJIEKHOI0 KaTeTa 0 NPHUJErJioro.

CuHyc, KocuHyc, maHzeHce (1 kKomaHzeHe) MEBHOTO KYTa pa30oM HASHBAKOTh

TPUTOHOMETPUYHHUMH (QYHKIIAMH IILOT0 KYTAa.
CHoiBBiHOINIEHHA M1 CTOPOHAMH 1 KYTAMH NPAMOKYTHOrO TPUKYTHHEKA:

. a b a
sino. = —, cosa=-—, tgo=—.
c c b
Kopueryrouncs HUMHM, MOMKHA 34 JBOMA BIIOMHMH eJleMeHTAMH IIpPAMO-

C

BaacTurocTl TPUrOHOMETPHYHHX a o0° | 30° | 45° | 60° | 90°
(hyHEIIH 1 | |
CuHyc 1 KOCHMHYC roctporo KyTta |(sinmao| 0 = E E 1
MeHIIl Bijg 1, a TaHreHc Mose OYTH 1O- = 2 2
BIILHAM JONATHHM YHCJIOM. o E E l 0
JHAYeHHA CHHYCA, KOCHHYCa 1 TaH- 2 2 2
redca KyTie 0° 30° 45° 60° 1 90° Ha- V@
BeeHi y Tabnmmi. tga | 0 Y 1 |8 | =
IlnAa KOMHOIO rocTporo Kyra mnpa-
BHUJIILHHMH € CIIBB1JHOIIIEHHA: B
. sin o ;
sin®a + cos®a =1, tga = ——, co0s(90° - a) = sina,, €
CoSs o a
sin (90° — o) = cosa.. A o .
Poze'azamu npaMOKYMHUL MPUKYMHUK — 1@ b

03HAYAE 34 JBOMA BIIOMUMH eJIEMEHTAMHW TPHUKYVTHHKA (CTOPOHAMH 4H KYV-
TAMM) BH3 HAYHUTH BCl 1HIN1 HOro eJleMeHTH. K po3BsA3YBATH NPAMOKYTHI
TPHKYTHUKH 32 PIBHUX YMOB, CXEeMATUYHO NMOKA3aHO Yy TabJIHI].

Bun :
: ¥MoBa 3anayvi Poap’sazannn
zajgavl __
1k Hanmo: FA=a, LC=90° AB=c. | £AB=90° — qu,
dHautTu: £ B, AC, BC. BC=¢-sina, AC=c - cosd.
Hano: FA=qa, AC=90° BC=a. e _a
2-#i | Buairru: /B, AB, AC. L=y A=
| AC =ABcosa.
Hano: AC=90° AB=¢c, BC=a. | . a i
3-ii | Buaiitn: LA, /B, AC. Bina =—p SBsg-dd
| AC=c - cos A.
Hano: 2C=90° AC=0, BC =a. = a
4-4  3pmaiitu: LA, /B, AB. AB = \'[ﬂ +b”, sin A = T3
ZB=90° - £A.




PO3MIJ 4

MHOIORKYTHUKMU
Ta 1X nnourl

MHOrokyTHUKK, 30KpemMa TPUKYTHUKKA | YHOTUPUKYTHUKKW, — Hau-
BaXX/INBILLI N HAWNOLUMPEHIiLli reoMeTpudHi dirypu.

Mnowa MHOroKyTHMUKa — reomeTpudHe, ¢isnyHe, reorpadivHe,
3aranbHOHayKoBe 1 HaBeiTb NobByToBe NOHATTA. Yum 6inblia nnowia
KBapTUPW, TUM 3py4Hille B Hil XWUTKW, TUM BOHa A0OPOX4a; YMM Binb-
La naowa nons, TUM BinbLniA ypoxaw 3 HbO0ro MoxHa 3ibpartn, Tum
BinbLUMiA NOAATOK 3@ HbOro Tpeba nNaaTuTw.

§ 1 7 oo oy § 2 Mnowi napanenorpama, pomba

| Tpaneui’

§ 18 Bnucaxi ¥ onucasi § 21 MNOLLA TPHKY THHKS

MHOTOKYTHHKH

§ 1 9 Mnowua MHOrOKYTHHKA



Insa ¥oro suBuaTu

ILnoma MHOrOKYyTHUKIBE — IIEe Be-
IUYHHa, HeoOxinma pmuaa OaraTbox
onepaunii. Hanpurknana, Kynisisd,
npoxask, o0OMiH, odopMIeHEA Y
BJIACHICTH 3eMesIbHOL ,qi_mﬂﬂ].—[-"

IlogaTkM HapaxoBYIOTH BIAIO-
BIIHO [0 ILIOIIlI KBAPTHUPH 4H ;;aql,
ILJIOMIL qlepmepm.m{x ‘moxis|® um
L':Tamr.m TLJIOII1 TOPriBeJIBHOI'0 Ma-
NJAaHYWKA HA PUHKY TOIILO.

Bing nmmomi eukoHaHol poboTru 3a-
JeKUTh 3apobiTHA NJaTHA e
DaraTeox npodgeciii: TapKeTHHEH/
napkKeTHHIl, ILINTOYHHKH,/ TLJIATOY-
HUIl OTPHMYIOTE I'DOMIL 3AJI€3KHO BT
TOTO, AKY ILJIOIIY ‘iaurm EEETEJIF%{":
MaJApH,/MaIApKH, HITYKATY P,/ IITY-
KATYPHHIIl — BlJ TOro, AKY ILIOIIY
BOHHM nogapdysaan uH OIATOTYBaJIH
no (papdyBaHHA.

Ilomipryn, pge me BHKOPHCTO-
BYHOTh MOHATTH MJIomi?

MHOTOKYTHUKU Ta 1X nnougi?

I[lorAaTTAs NNOIII PpO3IMHPIOE TBOI MOMKJIHMBOCTI JAJNA pPO3B'A3VBAHHA
aajad. 3HAIOUYHN MIomy (iryp#, MoKHA 3HAXOAUTH 11 HEeBiOMi eJleMeHTH:
CTOPOHH, BHCOTH, KYTH TOIO. IHOAl AOI1AbHO IOy (PIrypH BHIHAYHTH
pisHUMH coocobaMu i, NIPUPIBHABIINA YTBOPEHI BMpa3W, 3HAWTH HeRi-
nomui eneMenT, Takuil MeTo[ pO3B’A3YBAHHSA 3a/1a4 HASHBAKTL ¢«METOJOM

ILJIOI ».




517 MHDI‘DE}I’THHEH

__§17/MHOTORYTHMKM

Dirypy, 1m0 CHKJIALAETHCH

a sipiskis AB, BC, CD, DE, EF, K/1I090BI C/IOBA
HasuBawTh Jamanow ABCDEF convex polygon — onyknnii MHOFMOKYTHMK
(man. 17.1). pentagon — N'ATUKYTHUK

Toukun A, B,C, D, E, F — aepuiunu hexagon — WeCTUKYTHUK

niel namanol, 4 1 F — giami,

iapizku AB, BC, CD, DE, EF — 11 nasku. PoarnmaayveaHa jJaMaHa Mae

D JIAHOK, aJe 1X Moxe 0OyTH OYIb-AKa KIIBKICTh (HE MeHIle JBOX).

Jlamany HazuBawTL NPoOcMow, AKINO BOHA He Ma€ CaMOIEepeTHUHIB 1 HIAKI
OBl 11 CYClAHI JJAHKH He JIe}XaThb Ha ofaHld npamMii. Ha manworky 17.1 300pa-
JKEeHO JjaMaHl: a — npocTa, 6 1 6 — HenpocTi.

C
A C B A F
F E
D
B D B
E A D
F E H

a 9] 8

Man. 17.1

Hoexwunow namaHol HAZUBAIOTE CYMY MOBXHH ycix 11 JaHoK. [loB:kuHa
JaMaHOl He MeHIa BiacTaHl Mix 11 KiHuaMA. Hanpurnan, mop:xuHA Jia-
manol ABCDE He meHma Big AE (man. 17.2). Cnpasnai, C
38 HEPIBHICTH TPHKYTHUHEA

AB + BC = AC, AC +CD = AD, AD + DE = AE, D
Honasmiu yel mi HEPIBHOCTI, Mmaemo: B
AB + BC +CD + DE = AE.

AHaNoriyHo MOMHA [JOBECTH pPO3rNAJyBaHE TBep- A E
IMEeHHA [JA JaMaHOl 3 J0BLIBHUM YHCJIOM JIAHOK.
S3HAK DPIBHOCTI TYT € TiNBKM TOJi, KOJNHM BCi JaHKH
JIaMAaHOL JIeKATh HA ONHIN NIpPAMIN,.

JoB:XHHA KOXHOIL NPOCTOl JJaMaHol OLIbINa BIJACTAHI Mid 11 KIHI[AMH.

JlaMaHa Ha3WBAETbHCHA 3AMKHEHOW, AKINO 11 KiHNi C
30irarThCA.

IIpocTy 3aMKHeHY JaMaHy HAa3WBAKTH MHOTOKYT- R D
HHKOM (Mana. 17.3). Bepmueu 1 1aHKHM jJaMaHol, AKa
VTBOPKOE MHOIOKYTHHK, HA3HBAIOTh BIANOBINHO &ep- 4
WUHaMu 1 emopoHamu MHozokymHuka. HalimeHe
YHMCJI0O CTOPIH MHOTOKYVTHHKA — TpH. TPHEYTHHK

Man. 17.2

E
Man. 17.3
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1 JOTHPHKYTHHE — OKpPeMl BHJAHM MHOTOKYTHHKIB. MHOroKyTHHE 3 n Bep-
INMHAMH HAa3WBAKIOThL N-KYTHHKOM.

Bl BepIIMHN MHOTOKYTHHEKA, AKI € KIHI[AMH OJHIEl CTOPOHH, HA3HBAIOTL
cyciOHiMU; BEepIIMHHM MHOTOKYTHHKA, AKI He € KiHuAMH ofHiel iforo cTo-
poOHH, — HecycidHimu. Biaplsok, mo cnoaydae Bl HECYCIAH] BepIIWHH, —
e JdiazoHaaAb MHOZOKYMHUKA. TPUKYTHHK He Mae alaroHaJjem.

MuoroxkyTHHUK po30HMBae ILIOIIUHY HaA ABI obDiactl —
BHYTPIIIH0 1 30BHIMIHKW. Ha manwaky 17.4 BHYTpIIHID
o6nacTh mecTHKYTHHKA 3adapbosano. IIpocty 3amkHerny A
JJaMaHY pas3oM 3 11 BHYTPINIHLOK O0JIACTIO TAKOXK Ha3H-
BAKTH MHOTOKYTHHKOM.

sayeaxeHHA. B reomeTpll HEpIAKO OJHUM CJIOBOM Ha-
3UBAIOTE p13HI noHATTA. Hanpuknan, paglycoMm Koia Ha-
3HBAIOTE 1 IeAKHMH BIAPI30K, 1 JOBMKHUHY LLOT0 BlApl3Ka.
Te came MoOKHA CKa3aTH NpPO CTOPOHY, BHCOTY, KYT TPH- Man. 17.4
KYTHUKA, MlATOHAJL napajenorpama toino. B:xueawouuw Takl ciaoesa, Tpeba
YTOYHIOBATH, 1110 BOHHU 03HAYANTE.

AKmo BCcl KYyTH MHOTOKYTHHEKA MEHINL BiJi poO3ropHYTOro, HMoro HasH-
BAKOTE ONYKAUM MHozokymHuKkom. Ha manweKky 17.9 300paskeHo OOVHKJIHH
MHOrOKYTHHK ABCDEF i meonyknuit KTLMP. Ix KyTu II0o3HAYeHO AyTraMu.

C
B T L

C

/B\
F\E/D

A D K

P

Man. 17.5
Teopema 31. Cyma KyTiB onyKnoro n-KyTHuKa gopieHwoe 180° - (n — 2).

Hoeedeuna. Hexan ABCD..KP — onykiauu

n-kyTHUK (Man. 17.6). Hiaronani AC, AD, ..., AK poas- B_ C
buearoTes Horo Ha (n — 2) TpUKyYTHHKIB. Cyma KyTIB
KOMHOI0 TPHKYTHHMKa AopieHoe 180° a cyma KyTiB 4
N-KyTHHKA — CyMl yciX KyTiE oux (n — 2) TpHKYT- /
HUKiB, Tobro 180°(n — 2). Tepema 31 cnpaBmxyeThCHA

; : P

i pna 6araThb0X HEONMYKJIUX MHOTOKYTHUKIB. e
Hepumemp MHO2OKYMHUKA — CYyMa JIOBKHH yCix

itoro cropin. KosHa cTOpOHA MHOMOKYTHHKA MEHIIA Man. 17.6

BlJ[ Oro miBNepuMeTpa, 00 BOHa MeHIIa BiJf CYMH BCiX
1IHINUX MOT0 CTOPIH.



& 17. MHOroky THMKKN |

oI JOTIMTITMBHX

AKlWo MHOMOKYTHMK ONYKNWA, TO NPW KOXHIA AOro BEpLUWHI
MOXHa nobyayeaTt ABa 30BHILLHI KYTH.

Teopema 32. Cyma 30BHILLHIX KYTIB, B3ATUX N0 OQHOMY
Nnpv KOXHIA BepLMHI AOBINBHOro ONyKNoro MHOroKyTHMKa, nopieHwe 360°.

HoseneHHsa. KOXHWA 30BHIWHIA KYT ONyKNoro 24 / B
MHOIMOKYTHMKA B CYMI i3 CYMIXKHMM BHYTPILHIM 5
KYTOM MHOMoKyTHMKA popieHioe 180°, Ao MHOro- &

KYTHWK Mae n BEPLUWH, TO CyMa n TakWUx nap KyTis F &

nopieHwoe n - 180° CymMma BCIX BHYTPILWHIX KYTIB O0- 3

pigHioe (n — 2) - 180° Tomy cyma 30BHILLHIX KYTIB 5 4/5.

n-KYTHUKA OOPIBHIOE PI3HULL E
n-180° - (n— 2) - 180° = 2 - 180° = 360°.

HoeeneHy Teopemy INIOCTPYE ManoHok 17.7.

1. lllo Take MHOTOKYTHHK?

2. Axnii MHOrOKYVTHHEK HA3MBAKOTE ONYVKJINM?

3. Illo Take nepuMeTp MHOTOKYTHHUKA?

4. Cihopmyniwii TeoOpeMy MpPO CYMY KVTIB OIVKJION0 MHOTOKYTHHKA.

CHKinbKH nlaroHaned Mae ONYHIHH N-KYTHHK!

* 3 KOMKHOI BEDIIHMHH ONYKJON0O N-KYTHHKA BUXOAWUTH
n — 3 alaroHanl, 3 ycix n BepmuH — n(n — 3) alaro-
Haml. [Ipu npoMy KOMHY AlaroHalbk paxXyoTh ABI4l, DO
BOHA Mae ABa KI1HIL. OT:®e, KOKHUH OOVKJIUN N-KYTHUE

nin-3) . 2
Mae 5 niaroHaJe.

Bl BE
KoxHy cTopoHY KBajapaTa 3aBA0OBMKKH 3a
NOoJlJIEHO HAa & PIBHI 4acTHHH, 1 BCl TOYKH / \
MOALTY MOCHAIJOBHO CHOJNYYeHO Bimpiskamu A

(Man. 17.8). 3HAUIH KYTH YTBOPEHOIO 8-KYT-
HHUKa, HOro AlaroHajl ¥ nepHMeTp.

- Ilpnn BepmuHAX DaHOrO KBajapaTta — npsd-
MOKVYTHl1 piBHODeJApeHl TPHKYTHHUKH, TIO- \ /
"DE D-l

CTPlL KYTH AKHX mo 45° Tomy KOMHHE 4
KYT VTBOPEHOr0o &-KYTHHUKA JOOPIBHIOE
180° — 45° = 135°. Man. 17.8

D
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AA,=AA,=A,B=a, Tonl 3a Teopemoro lliparopa

ADZ = A A? + ADZ2, A\D? = a® + a® = 2a%, A\D, = ay2.

Tomy nepuMeTp 8-KYTHHUKA

B, = 4a + 4a+2 = 4a (1+ -JE] . SHAWUJEeMO alaroHaJjil, NpoBejleH1, Ha-
npuKaan, 3 sepmuan A,. [liaromani A,D,; 1 A;B, — rinoTeHysH npsd-
MOKYTHHX TPHKYTHHKIB 3 Kareramu a 1 2Z2a. A,C, = 3a, piaronani
A,C;1AB, — rinoTeHy3y NpAMOKYTHHX TPHKYTHHKIB 3 KaTeTaMH d,
d3a 1 2a, 2a sBianooeigHo. Tomy:

AD, = AB, = a5, AC, = 3a, . e
AC, = av10, AB, = 2\/2a.
Yu icHye IIeCTHKYTHHUEK, KOMHA CTOPOHA D E
AKOT'0 TMapajiejibHa JBOM 1HIIHM HOTO
cTopoHam?
* Icaye. Takwmil 1MMEeCTHKYTHUK MOMKHA
OTpHMATH, BiApl3aBIIM Bl OVAb-AKOIO 4 F
NPAMOKYTHHKA MEHIIMH OPAMOKYTHHK
{MELFI. 1?.9]. Man. 17.9

CKINBKHM JJAHOK MAalTh JJaMaHl, 300paXeH] Ha MaJIIOHKY
17.17 Haseu 1X BepinuHH 1 KIHIIIL.

SHalau noB:xHUHY JamaHol ABCDE, NOBMHHH JIAHOK
AKOLI 9 M, o M, 8 M 1 4 M. Um Moxe BlIcTaHb MIMN 11
KIHIOAMHA JoplBHoOBaATH 21 M7

SHaUIHW CYMVY KVTIB ONYKJIOrO JBAHAANATHKYTHHKA.

A 360° B 1800° B 3240° I' 3600°
CHK1nbKH fniaroHajged Mae NecATUKYTHUEK?
A 10 B 7 B 35 ' 70

» Yn Moxe 4HCII0 BepIIMH ONVKJION0 MHOTOKYTHHKA He JNOPIBHIO-
BATH YHCJY Horo cropin?
» Yu neperuHae jamMaHa OpaAMY, AKINO KiHNl JaMaHol posMimmeHi:

a) 3 pisaux OoKiB Bijx nmpamol; 0) 3 ogHOro DOKY BiJ MpAMOi?

BEpPIIMHHA, CTOpPOHH, mlaroHanl. CHIABKH glaroHajeu

Hakpecnun mecrurkyTHUuk ABCDEF, Haaeu yel #oro ;
-t
Mae IMeCTHUKYTHHK! b



§ 17. MHOroky THMKM

a) IlepuMeTp AKOro 3 I ATHKVTHHKIE, 300paKeHUX Ha majarwHRKY 17.10,
OLIBIITUHY L gy

0) dHAHAH HNepUMeTpH IHX O ATHKYTHHKIE, e | N
Axmo AB=KP =4 cwm.

SHAWIHU CTOPOHM IMECTHUKYTHHUKA, AKINO BOHH
nponopuiHi uncaam 2, 2, 3, 4, 4, 6, a Horo
NepUMeTp NopiBHIOE 84 cM.

oHauau croporny AB m'arurytHnrka ABCDE,
AKII0 KOJKHA HACTYIIHA CTOPOHA Ha 3 CM Man. 17.10
OLbIIa 3a MOMEpPeHID, a4 NEPUMETP IIATHKYTHHEKA JOPIBHIE 29 CM.
Find the side AB of hexagon ABCDEF if all other sides are 2 in
larger than AB and the perimeter of the hexagon is 46 in.

Hu icHYye I'ATHKYTHHE, I0BXHHH CTOPIH AHKOI'0O JOPIBHINTH

1M, 2Mm,3M 4Mm1 12 M?

I'pa. Roxen/koxHa 3 4 yUaCcHHKIB/YVUaACHUIE 10 4ep3l 3aJa€ TOBXHAHY
ONHIE]l 3 YOTHPLOX CTOPIH I ATHUKYTHWUKA, NEepIINH VUYaACHUEK ,/ Nepliia
VUACHHUIIA 3ajJlae Ile JOBKHUHY IIATOl CTOPOHH, a APYIrHH YYacHHUK /
Apyra y4YacHWUId MAae BHU3HAYHUTH, YU ICHYE TAKHM MHOTOKYTHUK.
IloriM yuyacHHKH/y4acHHUIl MIHAKTLCA POJAMH.

Yu icHYye MI'ATHKVTHUK, CTOPOHH AKoro B C
nponopiligi ynenam 7, 13, 15, 451 197
Ha wmamoorky 17.11 300paskeHo
npAMOKYTHUK ABCD 1 piBHOCTOPOHHIN
TPUKYTHHK ABK, nDepuMeTpH HAKHX
BlAnoBiAHO HopleHIOKOTE 20 cMm 1 12 cwm. A D
SHaMamn [IEPAMETP IATHKYTHHEA

AKBCD. Man. 17.11

A 23 cm b 24 cu B 26 cm I' 28 cmM 1 32 cm
CRINBKM cTOpIH Mae BiKHO y (opMl MHOroKyTHHUkKa (mana. 17.12)7
SHAWAH CYMY HOI'o KVTIB.

SHAWUITE CYMY KYTIB ONYKJIOTO:

a) IeCATUKYTHHEKA; 0) IIICTHAAIATHKY THHEKA.
SHAUIH CYMY KVTIB OIYKJIOTO:

a) IATHKYTHHUKA; 0) MecTHKYTHHUKA;

B) CTOKYTHHEKA.

Hu icHye ONYVKIMHA MHOTOKYTHHUE, CyMa
KyTiBE AKoro jaopieHwe: a) 1080° 6) 2150°%
B) 2340°7 HArmio Takuii MHOTOKYTHHE ICHVE,
TO CKiIBKH BiH Mae cTopin?

Yu 1cHye OOYKIHMM MHOMOKYTHHK, CcyMa
KYTIB AKOro JOpPiBHIOE:

a) 900°; D) 2850°; B) 9000°7

¥el KYTH IIeCTHKYVTHHEKA PIBHI. SHAWIH MIpY OJHOT'O 3 HHX.
¥el KYTH IecCATHKYTHHKA PIBHL. JHAMAHM MIpY OJHOTO 3 HHUX.

‘B K

Man. 1712
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Yu icHye ONYKIMH MHOTOKYTHHK, KOMHHH KYT AKOro JOOPIBHKOE:
a) 115°; 6) 106°7

CHINIBKH CTOpPIH MaE MHOTOKYTHHK, KOMHHH KYT HAKOro JOPIBHIOE
135°7 A 140°7

Hu icHYe MHOTNOKYTHHUK, KOMHHMHM 30BHIMIHIA KYT SAKOr0 JOPIBHIOE
a26°7

SHAHUIM KYTH O ATHKYTHUKA, AKIO BOHH MPONOPHOIHHI YHCJIAM
2, 3, 3, 5, 5. Cknaam niaH po3B’A3yBaHHA 3ajladi Ta po3B KM 1.
SHAUAW KYTH INeCTUKYTHHKA, HAKIN0 BOHM NOPOMNOPIIHHI YHCJIAM
3, 9,6, 7 T, 8.

CKINBKH AlaroHajJed Mae: a) BOCBMHKYTHHK; 0) CIMHAIUATUKYTHHE?
Onyrauil MmEorokyTHHEK Mae 104 giaromani. Ckinekn Bin Mae ctropin?

Hu icHYyE TATHKYTHHK 3 TphOMa NpAMHMH KyramMu! I3 goTupma
OPpAMHAMH KyTamu?

Yu moxxe B Kpeajaparl 3 nepumMerpoM P BMICTHTHCA MHOTOKYVTHHE
3 nepumerpom 2P7 llokaxu Ha npuKIaml.

Hakpecau HeONVEJAMM O ATHKYTHHK, V AKOro TLIBKH
OBl AlaroHaJl Je:XaThk V BHYTPIIIHIN obaacTl. SHAHAW
CYMYy HOI'0 KYTIB.

BepmuHEN 4OTHPUKYTHHEA MAKTh TaKl KOOPAWHATH:
A(l; 2), B(1; 3), C(6; 3), D(3; 0). 3Haiign nepumeTp
YOTHUPUKYTHHUKA, MIpDH HOro KVTIB 1 JOBXHWHHA AlaroHAJEH.

Ha ko:xHIN cTOpOHI KBAJipaTa 3aBJ0OBMXKH @ 30BHI HROTO Ao0OyayBaIH
PIBHOCTOPOHHINA TPHKYTHHE TAK, [0 VTBOPHBCHA HEONYKJHH BOCEMH-
KYTHUK. SHAUJIHW WOro KyTH 1 JOBXKHWHU HAWJOBIIUX JlaroHAJEH.

¥ 2010 ponl Bunymeno 6 mMapok, NpHCBAYEeHHUX MIiHepaJjam, BJac-

THBHUM IEeBEHHMM perioHaM YKpalHH: cuHreHIT (Kanymur) — llpurkap-
narTd, pogoHiT — Kapnaru, nabpagop — YHep-
KalguHa, arar 1 OypmruH — BoJaMHB,

KaponaTuT — Jakaprnarrtda. PoaMipl KoMHOL
Mapk# 47 <47 x47 mm. PazoMm 1l mapku yTBO-
PHKTE IIecTUKYTHHE (Man. 17.13). Ilna nkoro
MIeCTUKYTHUKA 3HAWIW: a) CYMY BHYTPIIIHIX
KyTiB; 0) nmepumeTp; B) OLAbIIY MglaroHAJb;
r) MeHIOY AlaroHajb; I') BIACTAHE MIXK IIPOTH-
JEeHUMH CTOPOHAMU. Man. 17.13

a) [loean, 1o OpoTHIEKH]L CTOPOHH ONVHKJIIOIO

IIeCTHKYTHUKA 3 PIBHUMH KYyTaMH mapaJjelbHl.

0) Hoeenu, mo OOYKJIHUHA CEMUKYTHHK 3 DPIBHUMH KYTAMH He Mae na-
paJjieJIbHUX CTOPIH.
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_H-il
=)

ABCDEFMN — onykJIHUi BOCBMHKYTHHEK 3 pPIBHUMH KyTaMHi. [loeean,
mo: a) npami AB i CD nepnenpukynapui; 6) DE || AN.
IllecTHKYTHHEK, yCl KVTH AKOro plBHl1 H KOXXHAa CTOPOHA AOPIBHIOE
@, PO3pi3aHO HA TPH PiBHI MATHKYTHHKH HAHMEHINIHX NepHMETPIB,
SHAUIHW MepUMeTp 1 KYTH I ATHKYTHHKA.

Ioeeau HA NMPHEKJAA] JaMAaHOL 3 IIECTH JIAHOK, 110 AOBXKHHA IIPOCTOl
JaMaHol OlnbIIAa 3a BIACTAHBL MIK 11 KIHIIAMH.

Cnopobyil poapl3aTH KBaJpaT Ha JBa PIBHI MATHKYTHHUKH Ta Ha JBa
PiBHI CEMHUKYTHHUKH.

Ax 3zobpaxxenuin Ha wmanwHRKY 17.14 mecTUKYTHUK
po3pizaTH Ha 4 noaidHI HOMY IIEeCTHKYTHHEH?

flke HaliMeHIle YHCJIO TIOCTPHX KVYTIE MOKe MAaTH
ONYHKJIUH MHOTOKYTHHK? Yomy?

CKIIBKHM BepIIMH Mae ONYKJIHWH MHOTOKYTHHK, XOJeH
13 KYTIB AKoro He nepeeuniye 120°7

Hu icHYEe OOYKJIHHA N ATUKYTHUK, HAHOLNBINHUM KYT AKOr0 JOPIBHIOE
107°7

Hosenu, M0 YOTHPH TOCTPL KYTH MOXKe MATH TLILKH HEOIYHJIHH
MHOIOKYVTHHE.

Hoseau, 1m0 cyMa AlaroHajledl ONVKJIOr0O M ATUKYTHHKA DOiablna 3a
HOro NepuMerp.

Heavmoid — e YJOTHPUKYTHHUE, JiaroHajl AKOro NeprneHIHKYIApHI i
O/lHA 3 HUX NPOXOJAUTE 4Yepe3 cepeanHy aApyrol. locialau BJAAaCTHBOCTI
IneabTOlA.

¥aBu De3niu mapkeTHH Yy (hopMi XpecTa, CKJAAJIEHOTO 3 II'ATH PIBHHUX
KBaJparie, AK 300pa:xeHo Ha maawHKY 17.15. Yu mMox¥HA TAKHUMH
NapKeTHHAMH 3aMOCTUTH BCH IJIOIMIHHY!

Man. 17.14

_ .

Man. 17.15 {J Man. 17.16
Ha 3pmuaiigil maxosld gomil (mana. 17.16) mMoxHaA BHALIHUTH
139 pizEux KBaJApaTiB, 0 MAKOTE Bl 2x 2 10 7 x 7 KiIlTHHOK. Hoeau
1ne. CKIIBKH cepell HUX TAKHX, AK1 MAalOTh DLJbIe YOPHHUX KJIITHHOK!

Bupix 3 nanepy ael Tpaneiil 31 ctopoHaM#i 4 cMm, 4 cwM, m

4 cm 1 8 cm. HArl girypun MoKHa YTBOPHUTH, NIPHK.JIA- e
Aawuu Tpanernil plBHUMH CTOPOHAMH OJHA A0 OJHOL? g
Hakpecaun ol dirypu B macmrabl 1 : 2, 3HalIH 1X NepH-

MEeTpH 1 MipH KVTIE.



~ - 3maiin KyTH mapaJjejorpamMa, sKIIo:
a) ABa 3 HUX NponopuiiHi ynciaam 2 1 3;
0) opuH 13 HUX Ha 20° OLNIBINKWH 3a APYIHH,;
B) oguH ctaHOBHTE 80 % Big mapyroro.
. 3Haiigu nepumerp pomba, AKIO Bid Ha 60 cM Ginbmmii
3a CTOPOHY pomoba.
. ¥ pieHODepeHOMY TPHKYTHHKY 0iUuHA CTOPOHA NINHUTBCHA TOYKOK JIO-
THHKY BOHMCAHOIO KoJIa V BigHomeHH] 2 : 3 (MOYMHAKYH BiJI BepPIIHHHA).
SHaUAN BiiHOINeHHA OIYHOI CTOPOHH 0 OCHOBH.

~ §18]|BIIMCAHI ¥ ONTMCAHI
MHOTOKYTHUKMH

KJIIOYOBI CJIIOBA

inscribed polygons — BNUMCaHWA y KONO MHOMOKYTHUK
circumscribed polygons — onucaHWii HABKONO KONa MHOMOKYTHMK

AKIo BCl BepIIMHHM MHOINOKYTHHMKA JIeiaTb Ha KoOJl, MOro HasUBalTh
8NUCAHUM I KOJI0, & KOJIO — ONUCAHUM HABK00 MHOZOKYMHUKa (Mmay. 18.1).

A B
A B
C C
E
E D D
Man. 18.1 Man. 18.2
Axmo Bcl CTOPpOHM MHOINOKVTHHEA JOTHKAKTHBCHA [0 KO0Ja, MOro HA3HU-
BAIOTh ONUCAHUM HABKOJ0 KOJAA, & KOJIO — 6BRUCAHUM ] MHOZOKYMHUK

(main. 18.2).

Twu BiKe mero 3HAEN MPO BIHUCAHI B KOJO U ONMUCAHI HABKOJIO KOJIA TPH-

KYTHHKH i YOTHPDHKYTHUKH. 3HAEI, 30KpeMa, I1o:

® HABKOJO KOMHOI'O TPHKYTHHKA MOXHA OIMHCATH KOJO 1 TIIBKH OJHE;

* y OVAb-AKMH TPUKYTHHUK MOKHA BIIHCATH KOJIO 1 TIIBKH OJlHE;

® KOJIO MOXXH& BIHCATH TLIBKHM B TAKHH YJOTHPHKYTHHEK, CyMa NBOX IIPOTH-
Je;XHHUX CTOPIH AKOI0o JOPIBHIOE CYMI1 ABOX 1HIONHUX WOr0 CTOPIH;

® KOJI0O MOYHA ONHUCATH TILJBKH HABKOJIO TAKOI0 YOTHPHKYTHHKA, CyMa
IBOX NPOTHJIEKHUX KYTIB AKOro AopieHioe 180°.



& 18. Bnncai 1 onvcaHi MHOroKY THUKY

IlnAa AoBIIBHMX N-KVTHHUHKIB TAKL 3arajbHl TBeplXKeHHA chOpMYIOEBATH
He Mo;kHa. MoKHA TLIBKH CTBEPAMKYBATH, 10 KOMHHHM BIHCAHHUH Y KOJIO
MHOTOKYTHHE 1 KOXHHM ONHUCAHWNW HABKOJIO KOJIA MHOTOKYVTHHEK — (QirypH
OOVEKJIL.

K0 MHOTOKYVTHHK BOHMCAHWUM ¥V KOJIO, TO IEHTP ILOT0 KOJIa PIBHOBI1J-
OaJleHWH Bl yClX BepIIMH MHOTOKYTHHKA, TODTO JIEKHUTE YV TOUIll NEPETHHY
CepeIMHHUX TMEeprneHIuKyIAAplE, MPOBEIeHUX /0 CTOPIH MHOTOKYTHHWKA.
AKmo cepeuHH] NEepneHAHKYIAPH, MPOBEJAeH]1 10 BCIX CTOPIH MHOTOKYT-
HHKa, NMepeTHHAITHCA B OJHIA TOUYNl, TO HABKOJO TAKOr0O MHOMOKYTHHEKA
MO3HA onucaTu Koao (maju. 18.3).

Man. 18.3 Man. 18.4

IlenTp KONa, BNUCAHOI'O B MHOTOKYTHHE, PIBHOBIIIAJIEHHUH BIJ yCiX HOro
CTOpPiH, TODTO JeHUTH YV TOUYI[l NepeTHHY OICEKTPHC KYTIB MHOTOKYTHHKA.
Ao DiceKTpHUCH BCIX KYTIB MHOIOKYTHHKA IepEeTHHAKTHLCHA B OJHIH TOYIL],
TO V TAKWH MHOTOKYTHHK MOXHA BOHUCATH Kojo (Maiua. 18.4).

OJ1A OOTIMTIIMBMX

HKLLO BCI CTOPOHW ONYKNOro MHOMOKYTHWKA PIBHI | BCI AOro
KYTW PIBHI, TO TAKWA MHOMOKYTHWK HAa3WBaKTL NpasuabLHHUM. Ha-
NPUKNAaN, pIBHOCTOPOHHIA TPUKYTHUK | KBAAPAT — MHOMOKYTHUKM
npaeunnebHi. Ha manoHky 18.5 30BpaxeHo NpaBubHI LLECTUKY THUK
| CEMUWKYTHMEK.

Man. 18.5
Haekono KoxHoro NnpagMnbHOro MHOMOKYTHUKA MOXHA ONMUCaTK KONOo | TINbKKW OHE.

Y KOXHWA NpaBUNbHUMA MHOMOKYTHWUK MOXHA BNUCATKU KONO | TINBKKW OOHE.
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Ha manioHkax 18.61 18.7 30bpaxeHo kona: Bn1ucaHe B NPaBUMNbHUA MATUKYTHWUK | ONK-
CaHe HABKONO NPaBunbHOro BOCbMWKY THUKA.

Man. 18.6 Man. 18.7 Man. 18.8
HNoeenemo, WO CTOPOHA NPaBUNbHONo WeCcTUKYTHUKA, BNMCaHOro B KONO, AOPIBHIOE

paniycy uboro kona (man. 18.8).
OckinbkK BCi CTOPOHW BNUCAHONO WECTUKYTHUKA PIBHI, TO PIBHI A cTAryBaHi HUMMK

ayru, | BiANOBIAHI IM UeHTpansbH KyTH. Cyma BCIX LWWECTHW UeHTpansHKMX KYTIB (NpK iX
CNiNbHIA BepwKHI O) popieHioe 360°, TOMy KOXEH 3 HUX fopisHioe 360° : 6 = 60°.
MOAB pieHoBbenpeHuia, 6o OA = 0B, Ak paaiycu kona. AkLwo X KyT Npyu BepLUWHI pIB-
HoOBenpeHoro TpPUMKYTHUKA OAopieHwe 60°, To ueln TPWUKYTHWUK PIBHOCTOPOHHIA, AB = OB.
A ue v Tpeba Byno NOBECTH.
HoknagHiwe npo npaeunbHI MHOMOKYTHWUKWM TWU Qi3HAELWCA B 9 Khaci.

1. Axuil MHOrOKVTHHE HA3HBAIOTH: 4) BIHMCAHUM V KOJIO;
0) onnHcaHHMM HABKOJO KoJa?

. e mexuTsL HeHTP: a) BHUcaHOro; 0) ONMMCAHOTO HABKOJIO TPHKYTHHKA Komaa?
Hasron0 AKOTO YOTHPUKYTHHKA MOMKHA OIHMCATH KOJO7
. ¥ AKUH YOTHPUKYTHUK MOKHA BIHCATH KOJ0?

BN

Y KOJI0 BIHCAHO I ATHUKYTHHUEK, VC1 CTOPOHU AKOT0 PlBHI.
IHoeenau, 1o Bcl Moro KyTH pieHl (Majn. 18.9).
« AKImo Bcl CTOPOHM BIOHUCAHOTO B KOJO II'ATHKYTHHUKA
ABCDE piBHl, TO 1 CTArYyBaHI HUMH JYTH
KOJIa PIBHI: KOMHA 3 HHUX JIOPIBHKE ITATIH

yaCcTHHI BCLOro KoJja. KyT A BnmucaHu# 1 ciu-

paeThea Ha ayry BCDE, mio mopiBHIOE g B D

ycbeoro xkosaa. Ha raky camy gyry cuupaeTscA
KOHHH 1HIIWH KYT JAaHOTO I ATHKYTHHEKA,
TOMY BCl BOHH DIBHI.

Man. 18.9
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SJHalaIu pajlyc KoJjia, OIHCAHOI'0 HABKOJIO pPiBHODEIpPEHOr0 TPHKYTHHKA
ABC, akmo AB=BC =13, AC = 10.
- 3a Teopemor lliparopa BH*” = BC* — HC?,
BH* =169 — 25 =144, BH =12.

[lenTp KoOJa, ONHMCAHOIO HABKOJO piBHODEHpe-
HOI'0 TPHUKYTHHEKA, JIeHUThH HAa BHCOTL, NpOBe-
neHld 10 OCHOBH TPHKYTHHMEKA. Hexail me Oyae
Toura O (man. 18.10). Onyermmo mnepneHgu-
kynap OK Ha xopaoy AB.
BK = KA, BK = 0,50AB = 6,5.
IIpamoryTHl TpuKkyTHHKH BKO 1 BHA noxibHi,
00 MawTh CHLIBHUHA IOCTPHH KYT.
Tomy OB : BEK =AB : BH, 3Bi1KH

OB — AB - BK _ 135,5 =Tl. Man. 18.10
BH 12 24
: ; 1
OTxe, paniye Koja DopiBHIOE T 51"

Mo:xHa OyI0 10 3a1a4y PO3E A3aTH 1HAKIIIE.
Hexait OB=0A=R, tonl1 OH =12 — R.
o TpukyTHUKa OAH 3a Teopemowr llicaropa AO® = OH® + AH".

Tomi R®=(12 — R)* + 25, R2=144 — 24R + R% + 25,

24R=169, R = 'Ti.
24

JHAUIHW pajlyc Kojia, BHIMCAHOI'O ¥V KBaJpaT, AKIIO CTO-
poHa KBajzpara aopiBHwoe 17 cm.
A 34 cm b 17 cm B 8,5 cm I' 9,5 cm
¥ kKono, glaMeTp AKoro jAopieHwe 30 1M, BOMCAHO KBa-
npar. SHaMaW: a) glaroHaJbs KBajJpara; 0) cTopoHY KBajapara.

» Illo 6ineiue: mepuMeTp KBajpaTa, A0OBMKHHA BIMCAHOTO B HBOI'O
KOJIa 4YH JOB3XHHA ONHcaHOro Konaa?
SHAWJIW BIIHOIIEHHA pajlyclB K1, BOMCAHOI'O B PIBHOCTOPOHHIN TpH-

KYVTHHEK 1 OIHCAHOI0 HABKOJIO HBOI'O.

Hakpecnim Koo 1 BOHMIOM Y HBOrO J0BLIBHHUM %
IATHKYTHUK. .
-
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I'pa. Ogur 13 yuyacHHMKIBE / oOJHa 13 VYacHHIE KpPeCJIHThH KOJO,
a JApyrui/apyra Mae ONHMCATH HABKOJO HBOro IIATHKYTHHE. IloTim
VUH]/V4eHHIl MIHAKTECA POJIAMH.

Hakpecau KoJo 1 ONHIINM HABKOJIO HEOI'O JMOBLIBHUH INECTHKYTHHE.

Tpuryreur ABC — pieHODenpenuini. Paniye OA onmcaHoro kKoJja
yTBOpHE 3 ocHOBOK AC KyT OAC, AKUH HopiBHIOE 24°,
Buzaau ryt BAC.
Hexait O — neHnTp Koxaa, BrnucaHoro B AABC. 3HAWIN KYTH IBOTO
TPHKYTHUEKA, AKINO S 0OAB =40° 1 Z0BA = 30°,
SgHaiau vyt NABC, arkmo O — nedTp onucanoro Koxa 1l £ AOB=120°,
£ BOC = 140°,
Y piHOOEIpeHOMY TPHKYTHHKY Ol4HA CTOpPOHA JOPIBHIOE 8 CM, a4 OHUH
13 kyTiB 120° SHaliau pazlyc onmHUCaHOTO KOJa.
Hasromno pisrOCTOpOHHLOrO S ABC onMcaHo KoJio 1 cepeguny K #Horo
ayru BC coonydeHo Biapizkamu 3 B 1 C. 3HAMIW KYTH YOTHPHHKYT-
Hurka ABKC.
SHaMAITE pajlyc KoJa:
a) BOIUCAHOrO B PIBHOCTOPOHHIN TPHKYTHHE 31 CTOPOHOK d;
0) omucaHOTr0 HABKOJIO PIBHOCTOPOHHLOTO TPHKYTHHUKA 31 CTOPOHOK @;
B) OIIMCAHOr'0 HABKOJIO KBajpaTa 31 CTOPOHOIO d.

Poar’sxxu 3agagi 1001-1003, xopucryrwuncs manwHKoM 18.11.

CTopoHa NpaBUIBHOI'O N-KYTHHKA JIOPIBHIOE 4,

paalyc onucaHoro Kojaa R. dHauau pajalyc BOH-

CaHOT'O KOoJIa.

CTopoHa NPaBUIBLHOrO N-KYTHHKA JOPIBHIOE a,

pajiyc BOHCAHOTO KOJIA . SHAMIW paaiyc OIlH- R 0
CaHOI'0 KOJIa. r

SHAWUAM  JIOBHHWUHY CTOPOHH INPaBUJILHOI'O

N-KYTHUKA, AKINO pajlyc onucaHoro koaa R,

pajiyc BOUCAHOrO KOJa I.

Y pieHOOIYHY Tpameiin 3 OCHOBAMH 8 CM Man. 18 11

1 18 cM BiMCcaHO KOJIO. SHAHIHW HOTr0 pajlyce.

Touka AOTHKY KO0Ja, BOIMCAHOI'O B NPAMOKYTHY Tpaneniwn, ILIHTH
Olinemy DIYHY CTOPOHY Ha BIAPI3KH 2 ¢cM 1 & cM. dJHAMJAHU CTOPOHH
Tpamneiil 1 pajglyc KoJa.

I'atukyraur ABCDE, yel cTOpoHM HAKOro plBHI,
BIIMCAHO B KO.JIO,

1) HoeeniTs, 110 BC1 HOr0 KYTH PIBHI.

2) SHalalTE MIpY OAHOTO 3 HOI0 KYTIB.
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3) SHAHUIITE KVT ML AlaroHajJdAMH, 1110 BUXOAATE 3 OAHIEL BEPIIHHH.

4) SHAUOITE KYT MIM JABOMAa [AlaroHAJAMH, HAKl OEepeTHHAKThLCH
Y BHYTPIIOHIX TOYKAaXx.

5) HoeeniThk, 110 B MATHKYTHHKA, 00MeKeHOro BciMa AiaroHaaaMH
nATHEYTHUKa ABCDE, BCcl KyTH pliBHI.

SHaAHUIM KYTH N ATHKYTHHKa ABKCP, BnucaHoro B KO0J0, AKIILO

AB=BC=CA, aTtouku K 1 P — cepenunu ayr BC 1 CA.

B onykaui mecTHKYTHUK 3 PIBHUMH CTOPOHAMH 1 KYTAMH BIIH-

CAHO KOJIO 1 TOYKHM AOTHHKY Yepe3 OJHY IOCJIJOBHO CHOOJYYEHO Bil-

piakamu. [loBeau, 1o yTBOpEHHUH TPUKYTHHK — PIBHOCTOPOHHIM.

Hasrono pisrHOCTOpOoHHBOrOo S ABC 31 CTOPOHOK @ OIHUCAHO KOJIO

1 cepequHHA ayr AB, BC, AC nochiiloBHO CHOOJIVYEHO 3 BEpPIIMHAMH

TpUKyTHHEKA. [loBegu, 10 CTOPOHH 1 KYTH YTBOPEHOI'O IIECTHKYT-

HHEKAa PIBHI, TA 3HAHIM 1X MIpH.

CropoHa pIBHOCTOPOHHBLOI'O TPHKYTHHKA, OMHUCAHOTO HABKOJIO KOJA,

nopieHIOE ¢ = 2V3 cM. 3HalM CTOPOHY KBajJpaTa, BIIMCAHOTO B IIe

KOJIO.

Croporu pieHOOEApeHOrOo TPHKYTHHEKA AopieHoOTE 10 cm, 10 cm

112 eMm. 3HaAUAITE: a) pajlyc KoJia, BIHCAHOIO B TDHKYTHHK;

0) pajglyc KoJsia, OMHUCAHOrO HABKOJIO TPHKYTHHKA.

SHAMAW pajlyc KoJia, ONHCAHOI'0O HABKOJIO

Tpanenil 3 ocHoBaMu 20 cm 1 4 ecm Ta

Bucorow 12 cm (man. 18.12).

Find the radius of the circle circumscribed

around the trapezoid with bases 12 yd and

24 yd and legs 610 vd.

SHAWIH pajalyc KoJia, OMHCAHOrO HABKOJIO

pPiBHOOEPEHOr0 TPHKYTHUKA 3 OCHOBOI

24 cMm, AKIIO BUCOTA, NpPOBeJleHAa M0 Hel,

nopieawe 8 cM. e mexuTs neHTp Kona?

; i Man. 18.12
Pamiyc BnmcaHoro v OpAMOKYTHHM TpPH-
KYTHHK KO0JIA [I03HAYEHO dYepes3 r, a MoJo- o
BUHY NIEPHMETPa TPHKYTHHKAa — udepe3 p. &~ P

Buanau rinorenyay.

B onykam#l mecTHKYTHHUK, YCl CTOPOHH
AKOr0 JOPIBHHOKWTE @ 1 KYTH DPIBHI, BIIH-
CAHO HOJIO, A B I KOJIO BIHUCAHO KBAJApAaT.
SHaNIU NOBMHUHY CTOPOHHM KBaJpAarTa.

¥ EKeBagparT BIMCAHO KOJIO, & B KOJO
BIIMCAHO PIBHOCTOPOHHIH TPHKYTHHE.
JHAaWOH BIJMHOIIEHHHA CTOPIH TPHKYTHHEKA
1 kpagpara (man. 18.13).

Man. 18.13



Pozain 4 MHOMoKY THUKK Ta iX MAOLL

SHAWUIM CYMY AlaMeTpiB K1J, BOUCAHUX V TPHKYTHHUKH
(man. 18.14, a), 1 cymy glaMeTplB Klj, BOIHUCAHHUX VY TPH-
KyTHHUEKH (Man. 18.14, 6). IlopiBHANTe 01 cyMH.

Hu cnpaBIxyeThed MJIA IUX BOIUCAHHMX MHOI'OKYTHHKIB
AnoHcEKa TeopeMa: He3aJe:KHO EBiJl TOro, AK po30HTO
Ha TPHKEYTHHKH BIHCAHHMH B KOJI0 MHOIOKYTHHMEK, CyMa paJiycis
BIIHCAHUX V TPHKYTHHKH KLJI — BeJIMYWHA craja?

a 6 Man. 18.14

Yu nmomibHI nea piBHODeapeH]1 TPUKYTHHEKH, OIHH 13
AKX Mmae Kyt 100° a agpyruia — 40°7

Ilei npami nmepeTuHarwThCcA B Tounl (), 1X mepeTH-
HAIOTH JIBl mapaJjiejibHl NpAMIi, pO3TAIIOBAH] IO Pl3HI
bokun Big Touku (. [loBenu, mo yTRBOPEH] NPpH OLOMY
IBA TPHKYTHHUKH NOAI0H] OJHUH OJHOMY.

Hakpecnin m'asTHKYTHHE, AKHH OJHIEK NPAMOK MOMKHA pO3pl3aTH
Ha TPHU TPHKYTHHEKH.

» —_

R

MHOMoOKYTHWMKM B KOHCTPYKLLI
Eldenesol Bexi
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MHOI'OKYTHMUKA

Tyr 1 panl MHONOKYTHHK PO3rIAIaTAMEMO KJIIOYOBI CJIOBA
pazoM 3 ioro BHYTpilIHBOW obnacTio. KomuHOMY

MHOIOKYTHHKY MOX(HA IIOCTABHTH Y BIANOBIIHICTL area of a polygon —
3HA4YeHHA Horo miuomi (maua. 19.1). A0S MHOFOKY THUES
Ilnoma MHOrOKYTHHKA — Il BellM4YuHa, 0

Mae TAKl BJACTHBOCTI:
1) nnom@a KOMHOIO MHOTOKYTHUKA BUpAaXKa-
ETHCA NOJATHHUM YHCJIOM;
Z) plBHI MHOTOKYTHHKHM MAalOTHL PIBHI MJIOIIL];
3) mioma MHOIOKYTHHEKA, CKJIAJEHOTO
3 KIIBKOX YACTHH, JOPIBHIOE CYMI1 ILJIOII]
yClX WX 4acTHH;
4) 3a OMUMHHUIIK IOl NPUHMAETHCA ILIOIIA
OAUHUYHOTO KBaJpAara.

OnuHMYHKHE KBaJpaT — Ie KBaJpar, CTOPOHA
AKOro NOPIBHKE OAUHUI JTOBHHWHHN.

Keagpatu iz cropomamu 1 mm, 1 em, 1 mm,
1 M, 1 KM MaoTs Bigmosigmo mwromi: 1 mm?, 1 em?, 1 am?, 1 M2, 1 gm?, IIpu
NEOMY:

1 m° =100 gm” = 10 000 cv” = 1 000 000 MM,

1 kM2 =1 000 000 Mm%, 1 ra= 100 ap = 10 000 wm°.

¥ Teopll 4acTo NPHHUMAKIOTE JOBXKHUHY JeAKoro (0AMHWUYHOrO) B1ApPI3KAa 34
ONUHHUILK OB HUHH, a ILJI0ILY OJUHHUYHOIO KBajJgpaTra — 3a OJHHUIK I1JI0II].
Y TaKuX BHNAJKax HallMeHYBaHb He NMHUINYTh.

IIBl (irypH 3 pIBHHUMY ILUIOIAMHY HA3UBAIOTL PIBHOBeJIHKHWMMH. [[BI piBHI
(hirypu 3aB:x U PIBHOBEIWK], ajle He KO H1 plBHOBeaHK] (qirypu piBeHl. Ha-
NpUKIaja, KeajgparT 31 cTOpoHOW 4 ¢M 1 IPpAMOKYVTHHME 31 CTOpOHAMH 2 cM
1 8 cM piBHOBeNMKi, ajle He pPiBHI.

HabnusxeHnl 3HaYeHHA IO MHOTOKYTHHUKIB, HAK e mE
1 IHIMUX NOJOCKHX (PIryp, MOMKHA BH3HAYATH 3a JO- | -~ Pl |
IOMOI'0O0 najemxku. Tak Ha3HBAOTh NpPO30pY IJIIBKY 1=
3 KBajpaTHOW ciTrkow. Haxknapmm nmaneTKy Ha MHO-
rOKYTHHUEK, OeanmocepelHIM HIJAPaXyYHKOM OJHMHHYHUX it
KBAJpaTiB 1 IX YacTUH BU3HAYAIOTH HAOJIMIKEHe 3HA- [~ /
YeHHS IUIOH[I JaHoOro MHOTOKYTHHEKa (Man. 19.2). | ||
Ilpore nmnoml napanenorpamiB, TPHKYTHHKIB 1 Tpa-
mmeliil 3py4Hilie BU3HAYATH 3a (popMyJlaMHu.

Man. 19.1

Man. 19.2
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Teopema 33. Mnowa NpAMOKYTHMKA 3i cTtopoHamm a i b popieHwe ab

(man. 19.3, a).
a 6
b
S=ab
b
' a Man. 19.3 a
Hosedeuna. Aximo a 1 b — HaATYpadbHI 4Hucaa, TO JAHUH NPAMOKYTHHE

MOXKHAa po30UTH Ha b cMyT, KOKHA 3 AKAX MICTUTL @ OJHHHYHUX KBaJpPAaTiB
(masn. 19.3, 6). Bect npaMokyTHHE BMiIae ab oqguEHYHEUX KBaapariBe. OTixe,
Horo nuaoma S = ab. [loBenenHsa TeopeMH AJA 1HIIHUX BHOAAKIB HAITO
rpoMisaKe.

2
S=a

Hacnipok. HkWio cTopoHa KEaApaTa OOpPIBHIOE d,
TO oro nnowa S =a” (man. 19.4).

Man. 19.4 (1

“hills,
Meperan Ha nnatdopmy GIOS Ta 3akpinu martepian 1’"‘_’{‘ Y
(Tema. INnoLuL 4YoTUPUKYTHUKIB. Ypok 1). Y B8

IJIA OOTITATIIMBUX

BumiptoBati nNoLll B KBaApaTHUX METPAaX, KBAAPATHUX AeLMn-
METpax, apax, rekrapax 1a iHLWWX Mipax METPUYHOI CUCTEMM N0 AW
no4any NOpPIBHAHO HEOABHO.

Y Kunieckkin Pyci NneBHUX Mip NNOLL He iCHyBano. ToMy CensiHu
NNaTtunv NogaTkK He BiA nnowi obpobnioBaHOro rpyHTy, a «Bif COXW=», «Bif, panas, «Bif,
aumy=, «Bia 0bxi». Obxa — ue nnowia, AaKy Mir 3opartv cenaHmH oaHMM KOHEM 3a OOWH
neHb. 3 XV CT. BEENW TOYHILLY OAMHWLLIO NNOLW — gecatuHy. Lle — nnowa keaapara, cTo-
pPOHa AKOro AopIBHIOE OECATIM YacTUHI BepcTH (AecATuHa = 1,09 ra).

Y XVIII 1. ykpaiHui OOBXWHA BUMIPIOBANK Y BEepLUKaX, apLUMHAaX, CAXHAX, a NNOLL|
BM3Ha4Yanu BIANOBIAHO — Y KBAAPATHUX BeplIKax, KBaApaTHuX aplinHax, KBaapaTtHnx
caxHax. CniBBIAHOLWEHHA MIX HUMK BaXK0 Byno 3anam’'ataTu.

1 KB. apliunH = 256 KB. BEPLUKIB = 784 KB. OAMM.

B aHrnomMoBHUX KpaiHax | Tenep nnoLll BU3HA4YaTe Y HEMETPUYHUX MIpax; HEBENWKl —
Y KBAAPaTHUX QAMax, kBaapartHux ¢hytax, a nnoul 3eMensHUX AiNAHOK — B aKkpax ToLO.

1. IlTo Take maoia MHOMOKVTHHUKA?

2. Illlo Taxke nanerra?

3. IloscHn, AK BU3HAYAKTHL Iaonly (irypH s3a IomMoMOToH MAJTETHH.
4. 3a axow GopMyJI0K IHAXOAATE ILJIOIY NPAMOKYTHHKAT

5. 3a sakow GoOpMYJI0K ZHAXOAATH IJIOHLY KBaapara?



§ 19. 11OLLI@ MHOTOKYTHVKA |

JHawuH, mo 1 gwoiM nopieHwe 2,5 M, 3HAHIH, CK1IbKH
KBAJIPATHUX MHHMIBE CTAHOBHUTE 1 M2,

L] E Ly s
* 1 nm =4 moumu, Tomy 1 1M~ = 16 KB. Ar0OMMIB.
Roxuy cropory keaapara ABCD nopineHo Ha TpH
P1BHI YACTHHH 1 JeAKl TOYKH HOALIY CHOOJYYEHO, AK Ha
ManoHKY 19.9. dHaiaw BIAHOWIEHHA S, pop @ Synpre

* MNPK — npAMoOKYTHHEK (goBend e camocTiiiHo). Hexault AB = 3a,

Tonl AM = AK = 2a, BM = BN =a. N

oa Teopemoto Iligaropa, B C
MK = V1a® + 4a® = V8a® = 242 - a .
iMN=\fraE+ﬂE =H=a\a‘§.

Tomi Synpx = V2 - 242 - a = 4d%, s
a Supcp = 9a”. A e D
Orxe, S pep P Synpr =9 1 4. s s

SHAaWIH ILJI0I0Y KBaJApaTa, CTOPOHA AKOr0 JAOPIBHIOE:
2 cem: 3 oy 10 m; 0,0 kv 100 xm.

SHaAMAW CTOPOHY KBajpara, ILI0oa AKOr0 J0OPIBHIOE:
9 em?; 1 I[ME; 4 mm?; 400 ME; 0,16 xm>.

AKl uMcna MawThs CTOATH B NOPOMKHIX KIITHHEKax Tabauni, Je a,
b — cTOpOHH NpPAMOKYVTHHEA, S — HoOro mioma?

a, CM 5] 0,2 3 0,5
byem | 4 2 1,2
S, em” | 12 2 6

Ax 3MIHWTBHCA [JIOIAa KBajpara, HAKIO KOMKHY HOro CTOPOHY
a0inpmuTH ¥ 8 pasu?
A He 3MIHHUTHCH b 30lnsmMNUTECA V 3 pasu
B 30inemuTeCA v 6 pazise I zbinsmuTeea v 9 pasis
¥ cCcHKlIbKH paz3iB TpeDa 3MEeHIIUTH CTOPOHHW KBajapara, mmobd ioro
IJIOIA 3MeHIIujaaca y 20 pasis?
AvZ2paasnu B yopasie By 10 pasie I v 25 pasise

» JIsa NpAMOKYTHHKHM MAaIOThL OJHAKOBI miaomi. Yu pisei B HHX
CcTOpOHH?



SHAWaAW nnongl 3o00paxkeHux ¢iryp (Mman. 19.6). Yu e cepen Hux
pisroBenuki? (ILmoma 1 xmitueku — 1 KB. 01.)

Man. 19.6

» Croporn nBox KBajpaTis BifHocaTeeda AK 2 : 5. Ak BinHOCATHCA
1x monri?

PIBEHD A

- TI'pa. OnuH 13 yuHIB / OIHA 3 VUYEHHUIIL 3a/1a€ NTOBHHUHY

@) cTOpOHH KBajpaTa, a APYIHil / Apyra 3HaXOAUTH HOro
yomy. IloTim yuHl / y4eHMIlI MIHATLHCA POJIAMHU.

SHAWUAM IOV KBajpara, SHAKIEO HWOro CcTOpPoOHA

NOPIBHIOE:

a) 1,1 cm; 0) % JIM; B) 8.2 M.

Obuncam cTOpOHY KBajpara, AKINO HOro Iolna JopPlBHIOE:

a) 36 cm”; 6) 2,25 am°; B) 12 m%; r) Q.

- Ilnoma keBaaparta nopiBHioe 124 cMe. Bupazn nnomy usoro Kapa-
apara: a) y KeRaJjpaTHHUX MiialMeTpax; 0) v KBaJlpaTHUX JellUMeTpax;
B) ¥V KBAJIpATHUX MeTpax.

- CropoHM [BOX KBAJpaTiB JOPIBHKOIOTH Biamorigao 15 M 1 17 m.
SHAWIM CTOPOHY KBajpaTa, MJION[A AKOr0 JOPIBHIOE PI3HUIN TLJIOIL
naHUX KBajparis.

SHAWUAM CTOPOHY KBajJpara, 10 Mae TAKY camy ILIONLY, AK 1 NpAMO-
KYTHHEK 31 CTOpOHaAMH { cM 1 28 cmM.

IlaHo NpAMOKYTHHUK 3i cTopoHamMu 3 M i 4 M. 3HalAKM IOy KBa-
apara, CTOPOHA AKOro JOPIBHIOE A1aroHAJI ILOT0 NPAMOKYTHHEKA.
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OpnemmHa — Ile 3HAYHHME ILJIACT ICTOPHYHOIO, KVJIBTYPHOI'0O, €KO-

HOMIYHOr'O 1 AVXOBHOI'O JKHTTA YKpalHW; COHAYHHM KpaH CTeIls,
TerJioro Mopd, BHHOIpPaJHHKIBE Ta cMadHUX (pyrTie. ¥ 2014 pomi
BUNVIIEHO NOMITOBHH 010K «Kpaca 1 ey YKpalHHu», NpUCBAYEHUH
Onecesrlit obnacti (man. 19.7). llein 60K cknagaeTheda 3 4 pizHHX
Mapok. Poamipu 0aory — 128 x 100 MM, a mapok — 22,2 x 24,36 mwm;
40,02 x 29,58 mm; 27,42 x 45,24 MM. SHAWIH ILI0NIY KOXHOL MAPKH.
IizHaucA, m1o 300paXeHo HA MUX MapKax.

Pl VKPATHA
] '#:I e F '|..||

Man. 19.7

o8 JaHUMH TOoNepefHBOl 3aaadl BCTAHOBU, IO OLIbINe: 3arajibHA
ILIOIA YOTHPHOX MAPOK UM ILIOIA OJOKY, BiibHA Big mapok?
CTopoHM NMPAMOKYTHHUKA JOPIBHIOITL 2 M 1 8 M, a 0lHA 31 CTOpPIH
IHIIIOrO NPAMOKYTHHKAa o M. YoMy JAOpiBHIOE Apyra HOro cTOpOHA,
AKIIO [0l WX OPpAMOKYTHHEKIE piBHILY

¥ KoJo pajgivca 5 M BIIMCAHO NPAMOKVTHHK 3i cTopoHoo 6 M. 3HaHIH
ILJI0INY NPAMOKYTHHEA.

Ell) Menma cTopoHa NpAMOKYTHHKAa JOpiBHIOE 4 €M, a KYT MixK
Horo miaroHaaamu — 60° Buzmau naomy (v em”) NpPAMOKYTHHKA.

A 843 B 16 B 16+/3 T 32 I 323

Bigcrani Bijg B3ATOl BCepeiMH]l NPAMOKYTHHMEKA TOYKH JI0 IIPOTH-
JIeHHUX HOro CTOPIH MOPIBHHOKOTE 2 ¢M 1 6 cMm. llepumerp npaMOKYT-
HUEKAa 24 cM. SHAMAH HOro ILJIONHLY.

SHalIH JOBXHHN CTOPiH 0JHIE] 3 rpaHei CBITHIE-
HHEKa (Mag. 19.8), AKI0o BOHH BIJIHOCATHCA HAK
2 : 3, a niuoma NpAMOKYVTHHEA TOpIBHIOE o4 cm”.
SHAUIHW CTOPOHU TPAMOKYTHHUKA, I[EPUMETD
AKoro aopieHwe 30 M, a mwonia 26 M.

SHaliu NIomy NpAMOKYTHHKA, AKINO Horo mia-
roHajnb JopiBHIOE 25 €M, a OJHa 31 CTOpPIH Ha
CAHTHMETD KOpOTIUAa.

Obumecnn naomy NpAMOKYTHHKA, CTOPOHH AKOr'0
nponopuiiHi yuciaam 4 1 3, a pajalyc OoDHCaHOTO
KOJa OOPIBHIOE 25 CM.
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BigcraHbs Bl TOYKH NEPETHHY JlaroHajled NPAMOKYTHHEKA 0 OfHIEL
31 CTOpPIH Ha 4 c¢M Oliblna 3a BIACTAHB JI0 APYrol. oHAHAM ILJIOILY
NPAMOKYTHHKA, AKIOI0 HOro NepuMeTp 52 cM.
Ha gworupm pymIHMKH MaHCTPHHA BHTpATHIA
2,45 m” momorHa. CKiTBKM MeTpiB Mepe:KHBa
BOHA BHKOPHCTAJA AJA 1X 0310071eHHA, AK Ha
masu. 19.9, akmo goe:uHA pYIDHHKA V o pa3siB
DisbIra 3a MIAPHUHEY?

IIBl MIIAHKKA 3eMJI1 OTOPOJI3XeH0 NapKaHaMHi O]l-
HakoBol noB:xHUHHU. [lepma ainanka mae gopmy
NpAMOKYTHHEKA 31 croponamMu 220 m 1 160 m, a apyra mae dopmy
KkBaaparta. Ilimoma Aol glnAHKH OlabOia ¥ HA CKLIALKH!

IIignory KiMmHATH, AKA Mae dopMy npsd-

Man. 19.9

MOKYTHHEKA 31 CTOpoHaMHu 5,7 M 1 6 M,

Tpeba NOKPUTH NaAPKETOM NPAMOKYTHOL | S

t(hopmu. [loB:KHUHA KOMKHOI MIUTKH ap- |

KeTy pnopieHoe 30 cMm, a mmUpHHaA — |

o cM. CKINBKHM TaKHX IJIHUTOK NOTPIOHO T J
B |

oA NOKPHUTTH Belel OiAJ0rd y cnociod,
3obpaxenuil Ha manHKY 19.107 Man. 19.10

BurkopucToByHOUHM  BJIACTHBOCTI IO, 3HAWIITH
njotrl 3achapbdbosaaux ¢piryp (mana. 19.11). (Ilpuiamirs
CTOPOHY KJITHHKHW 38 OJWHUII JOBKHWHH.)

e | AEEEEEENN

Man. 19.11



§ 19. 11OLLI@ MHOTOKYTHVKA |

SHaHAW BIAHOIIEHHHA ILJIOII KBaJApaTiB, OOHH 13 AKHX BOHUCAHHN
Yy KOJIO, 4 IPYI'HH ONHUCAHWH HABKOJIO TOr'0 CAaMOr0 KoOJaA.

CepegHn cTOpPIH OJOHOrO KBajpara € BepIIHHAMH Jpyroro
(man. 19.12). fAx BigHOCATHECA ILTONII MHUX KBajpaTis?

Man. 19.13

KoxxBeYy KBagpaTHY CeKlii nposoporo napkasy (man. 19.13) xouyTs
NEPEKPUATH BIANMOBIAHOK KBAJIPATHOK JIepeB AHOW MHomKow. Kopue-
TYHYHCE MaJHKOM, SHAHAH ILJIOINY KOMHOL KBAJpaTHOlL JOIIKH.
SHaWIH MNJI0IIY KBajgpaTa, AKIIO HOro AlaroHalb da.

BicekTpuca ryra A npamoryrHuka ABCD pinutes cropony BC Ha-
BIOLI. SHAWAH NJIOMIY NIPAMOKYVTHHKA, AKII0 AB =8 cM.

The bisector of angle A of rectangle ABCD divides the side BC into
segments BM =2 em and MC =6 cm. Find the area of the rectangle.
SHaHW 1oy npAMOKYTHHKA ABCD, AKINO nepneHIUKYIAD, OIIY-
HeHUH 3 BepmiuHM B Ha alarosans AC, n1iauTek 11 Ha BIAPI3KH 2 CM
18 cM.

SHalaH niaonly npaMokyTHHKa ABCD, AKINO nepneHIHKYIAD, OIIY-
IeHWi 3 BepmiuHu B Ha miaroHans AC, nopiBHioe 6 cMm 1 yTBOpIOE 31
cropoHow BC ryt 60°.

Pagiyecn nBoxX KOHIEHTPHUYHHUX KiJd JOPIBHIOWOTE ' 1 2r. SHAUOITH
IJIOILY BIIMCAaHOro B Oliablle KOJO0 NOPAMOKYTHHKA, OBl CTOPOHH
AKOro JOTHKAKTLCA [0 MEHILOro KoJa.

Hiaroranal pomda AOPIBHHIOTE a4 1 ¢. SHAMAM ILIOIIY YOTHPHUKYT-
HHKA, BEPIIMHHA AKOro — CepeJuHH CTOplH pomoOa.

Iiaronani piBHOOIYHOI Tpanenil NepHneHAWKVIAPHI, cepelHsA JIHIA
JOPIBHIOE M. SHAHMAHU IJIOIY YOTHPHUKYTHHKA, BEPIIMHAMH AKOIO €
CepeIHHM CTOPIH Tpamenil.

AK 3MIHUTBCA ILIOIA OPAMOKYTHHKA, AKIIO:

a) OIHY mapy NpOTHJIEKHUX CTOPIH 301JBITUTH B ABA pPa3H;

0) KOXHY CTOPOHY 30INBIIUTH B ABA pa3sH;

B) OJHY Mapy OpPOTHJIEXKHUX CTOPIH 30LIBINHTH V IBA pPa3H, a aApyry
SMEHIIIUTH B JiBa pasu?

IliaroHass OAHOTO KBAJPATA V JBAa pasW OLIbIIA 3a JIATOHAJBL JIPV-
roro KBajpata. ¥ CKUIBKH paslB ILJIOIA NepHiore Kpajapara 0labina
34 ILIOINy apyroro?
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Ilnoma wepajgpara, nodOyaoBaHOro Ha IATOHAJI NOPAMOKYTHHEA,

yABIYl DLAbIA 34 IJIOIIY OLOI0 NpAMOKYTHHEKA. [loBeau, 1o cTOpoHH

NpAMOKYTHHEKA PLBHI.

IIpAMOKYTHHH TPHKYTHHE 3 KaATeTAMH a 1 0 HAKJ1aJIM HA PIBHUH HOMY
@ TPUKYTHHE TAK, [0 IX CHOLILHOK YaCTHHOK BHUABHUBCHA HAHOLIBIIHHI

KBaJparT. 3HAHIH IOV ILOro KBajparta (man. 19.14).

Man. 19.14 Man. 19.15

Ilepemanwit B zomutr ¢girypy (man. 19.15) 1 npoBegu npamy Tak,
@ 00 po3dUTH 11 HA Bl YACTHHW PIBHUX ILJIOII.

BuzHau, CK1IBKHM pYJIOHIB HINajep noTpidHo npuabdbatH, “
mod ODKJIeITH HUMHM TBOK KIMHATY. [loB:XWHaA pPyIa0OHY - _
10 m, mupuna: a) 0,9 m; 0) 1 M. .n:f'\ i

SHAWIW MMepHUMEeTp TPHKYTHHKA, CEPEeAH] JIIHII AKOro
NOPIBHIOKTE T M, 8 M 19 M.

SHAUIM KYTH YOTHPHKYTHUKA, AKIIO BOHH OPOIOP-
niiHl yneaam 6, 7, 9 1 8. Uu Mo HA TAKHMH 4OTHUPDH-
KYTHHMEK BIIMCATH B KOJO?

CKINBKM TPHKYTHHKIB 300pakeH0 Ha Ma-
nwHKY 19.167 CrinbKH cepel HHUX TAKHX, IO
MICTATE CHHIX TPHKYVTHHKIB VyaBIYl Oljbine,
H1K 4epBOHHX!

—
e

‘--_-‘——.-

Manau LWWenbopHie Bina micta Mykadeso
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IIAPAJIEJIOTPAMA,
POMEA I TPAIIEIII

KJIIOYOBI CJIOBA

area of a parallelogram — nnowa napanenorpama
area of a rhombus — nnowa pomba
area of a trapezoid — nnoua Tpaneuii

1. Iloroma napaiejgorpama

BEEE

OCHOBOK), A BIJICTAHB BlJl OCHOBH 10 NpAMOl, AK1H HAJEXHTHh INPOTHJIEHHA

CTOpPOHA, — BHCOTOK I[IapaJejorpaMa. B C
Hanpurknan, axkmo A — ocHoBa napaue- .
norpama ABCD, To goB:HHA IeprIeHIH-

kynapa BH — ioro Bucora (man. 20.1).

Teopema 34. MNnowa napanenorpama no- A -

pPiBHIOE 0O0DYTKY MOro CTOPOHU HA BUCOTY, H

NPpoBeAeHY A0 WiET CTOPOHMN.
Man. 201

Hosedennsa. Hexaii ABCD — posinbHME napamejorpam 3i
cropoHoio AD =a 1 sucotow BH = h. [losenemo, 1110 HOT0 TLJI0IIA
S =ah (mus. man. 20.1).

Axmo BH 1 CP — nepneHauKyaapH go npamol AD, To TpH-
KyTHUEHN ABH 1 DCP piBHi (3a kateToMm 1 rinorenysow). OT:xe,
AKIIO Big nuongl Tpanenil ABCP BiAHATH ILIOLIY TPUKYTHHEKA
DCP 4au Bix ol Tpanenii ABCP sigaaTu naomy SNABH, pe-
3ynbTaTH 0yayTh onHAKOBL. llepma pisEunsa nopiBHIOE MIOINI S =ah
S paHOro mnapaJjejorpama, Apyra — OJOIIl OpAMOKYTHHKAa  Man. 20.2
HBCP. Ot:xe, nomna JaHOTO NapaJjejorpamMa A0pPiBHIOE TLIOITI
npaMokyTHUKa HBCP, a nnoma npaMoxkyTHuka HECP — no-
oytry ah. Tomy S =ah.

OckinbKu poMO — e TAKOXK mapajejorpam, TO 1 ILJIOILa
pomba HOpIBHKE NO0OYTHKY HOro CTOPOHH HAa BHUCOTY, IIPOBEAEHY
no 1iel croporu (mana. 20.2).

Taromx y pvopuul «/Ins IonUTIUBHX» I0BEIEHO, IO

IJIoma pomoa DopiBHIOE MIBMOOYTRY HlaroHajgen (man. 20.3).

-
= g~

<

S=dd,

Man. 20.3
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2. Ilnoma rpanemii
Teopema 35. MNnowa Tpaneuii aopiBeHOE A00YyTKY NIBCYMM 11 OCHOB Ha BUCOTY.

Hoaedenna. Hexaut ABCD — no- B

C A
BlIbHa Tpanenia 3 ocHoBamu AD = a, l
BC =0 (man. 20.4). 1 sexat i — BHUcoOTa P
miel Tpanemnil. J[lobyayemMo Tpamneirn |

A,B,DC, pisny paHii (v axii CA,=AD —
i DB, = BC). Yorupuxyrauxk ABA B, — 4
napajsenorpam, ©0o AB = AB; 1 Man. 20.4

A,B | AB,. Cropora 1nporo mnapaJeJo-

rpama AB, =a + b, a BucoTa i, Tomy Horo nioma nopisHwe (a + b)h. Ilnoma
Tpanenil ABCD cTaHOBUTE NOJIOBMHY ILIONIl napasenorpama ABA B,. Tomy

1
11 rutoma S = E{a + b)h.
Hacnipok. MNnowa Tpaneuii gopieHoe fobOyTKY Tl cepeaHbLOl NiHil Ha BUCOTY.

"nh
MNepeion Ha nnatdopmy GIOS Ta 3akpinn marepian ‘H’é'*
(Tema. MNnoli YOTUPUKYTHUKIB. Ypok 2). e

1A OJOTIMTIIMBUMX

Teopema 36. MNnowa onyknoro 4YoTUPMKYTHMKa 3 nep-
neHoMKynapHMMM  aiaroHanaMmu aopiBHWE nNiBoobyTKY
pAlaroHaneu. B

loeeneHHa. Hexall naHo onykKnnidi YOTUPUKYTHUK
ABCD, piaroHani skoro AC | BD nepneHOWKynapHi
(man. 20.5). MNMpoBIiBWLKW 4Yepe3 KOXHY BEPLUMHY NpamMy,
napanensHy nNpoOTUNEXHIA aOiaroHani 4YoTUPUMKYTHWKA,
MOXHa HaBKONO NAaHOro YoTUPWUKYTHWMKA ONUCaTKH Npa-
MOKYTHWUK, CTOPOHM AKOro OOPIBHIOKOTE AlaroHanam aa-
HOMO YOTUPUKYTHUKA. D

MpKy LbOMY NPAMOKYTHUK MICTUTE YABIYI Binklue Nps-
MOKYTHUX TPUKYTHWKIB, HA SKi 4OTUPpWKYTHUK ABCD Man. 20.5
po3bueaeTbca AiaroHanaMmu. OTxe, nnowa aaHoro 4o-
TUPUKYTHWKA YAOBIYI MEeHLLUa 3a NNouwly onWcaHoro NpamMoKyTHUKA. /
OcKinbKK NNowa onucaHoro NpAMoKyTHUKAa AOPIBHIOE NoBYTKY Aia-
roHanen AC i BD, To nnowa 4oTupukyTHMKa ABCD nopiBHIOE NiBOO-
ByTKyY HOro glaroHanemn.
Hacnigkmn.
Mnowa pomba gopieHioE NiBA0BYTKY AiaroHanemn.
Mnowa Kkeagparta AopiBHOE NiBAO0OYTKY AiaroHanem.
Nnowa aensToina gopieHioe nienobyTKy aiaronaneii (man. 20.6). Man. 20.6

>




§ 20. lNnowi napanenorpama, poMoa | Tpaneun’-

1. Chopmyniil TeopemMy Ipo ILTOUIY: a) napajienorpama; 0) Tpanerrii.
2. 3a AKUMHU (hopMyIaAMH 3HAXOAATE Moy pomba?
3. 3a AKow (OpMYJIOH 3HAXOAATH ILJIOMIY Tpameii, AKIO Bigomi 11 cepeaHs

ni”is 1 sucoTa?

Bepmummeu A, D, A, 1 D, napanenorpamis ABCD

1 ABCD, nexars Ha ojaHi# npamii. Hoseam, 1mo

ILJIOII1 IUX nmapajejorpamie pieH1 (man. 20.7).

« [Inomi maHux napajenorpamib

B

C

S=AD - ki S;=A,D, - h Ix

BHCOTH PiBHI M OCHOBH plBHI, 00

AD=BC=A,D,. Tomy S=328,.
JHAHUIW NJa0oMy mapajejorpama,
AKINO MOr'o AlaroHalb 3aBIOBHKU

2 CM YTBOPHE 31 CTOPOHAMH KYTH A

45° 1 90° (man. 20.8).

- Hexait BD) = 5 cm — plarosHajb
napanenorpama ABCD, ZABD = 45°
fADB = 90° (zda ywmosow). Tonml
£ BAD = 45°, tpukyTtHuk ABD — piBHO-
benperuit, a Tomy AD=BD =5 cMm.
¥ napanenorpami ABCD B — sucora,
AD — ocHoBa. OTixe,

S.pep=BD - AD=5 - 5=25 (cm).
¥ piBHOOIYHIN Tpamenil ABCD sucora BP
OLTUTE OLIBIIY OCHOBY HAa BIAPI3KH o CM
1 16 cm. SHalM nuomy Tpanemil, AKIIO
BP =12 em (man. 20.9).
* IIpoeenemo CH 1 AD, Tomi: AP = HD
(AKX KaTeTH pPIBHUX TPHUKYTHHUKIB ABP
1 DCH); PH = BC (A npoTHJIEH]1 CTO-
poru npamokyTHUuka PBCH). OTixe,
BC=16—-95=11cm,aAD=16 + 5=21 cm.
Topni:

BC + AD 11+21
SAE-L"D = 9 -- BP, SABC‘D = 9

D

"

A,
Man. 20.7

B

D,

45°

—

B

Man.

D
20.8

12

16

H D

Man. 20.9

-12=16-12 = 192 (EM)



. 3Haiigu miomy napalejorpaMa, OCHOBA AKOro JO-
piBHIOE O cM, a BucoTa 6 cwMm.
A 11 em B 22 cM B 30 cm® T 15 em”
IInoma napanenorpama 20 EME, BHCOTA O CM. 3HaAlIH
HOI'0 OCHOBY.
A 15 em B 4 cm B 5cm I' 100 cm

» Yum icuye mapanesorpaM, CTOPOHHM SKOro gopisHoTe 9 i T,

a sucorn 7 i 87
Axl uncna MawTsE CTOATH B MOPOMKHIX KJIITHHKaX Tabauunl, e a i
b — ocrHOBHM Tpanenil, k, S — BiANoBiHO 11 BHCOTA 1 MJoIIA.

a 1 2 1 2

b 3 3 | 4 7

h 2 | 4 | 2 | 3

S 5 10 | 12
SHaMAM Ijaoiny pomba, AKIOO0 HoOro AlaroHajal MOPIBHHKTE 8 CM
19 cMm.

A 17 em® B 8,5 cm° B 72 cm® I' 36 cm”

SHalH IOy YOTHPHKYTHHMKA, AiaroHall AKOro neprneHjHKy-
JNAPHIL 1 MAaOTL JOBXKUHHA 12 eMm 1 15 cMm.

JHaiinu muomli 3obpaskeHnux ¢iryp (manx. 20.10). Yn € cepeny HHX
pisHoBenuki? (IlpuitMu cTOPOHY KIITHHKH 3a OAHHHYHHWHA Bipi3oK.)

/AR A WY
A TN NN A
74 7 Y ANEER

a 6 ] \"\ ;f e
A A

Man. 20.10



§ 20. Tnowi napanenorpama, pomba i Tpanewii |

CropoHa nmapaJjsenorpama nopieHwoe 12 cm, a Bucora,
AKA 0 Hel OpoBejieHa, — & CM. SHAWUAW ILIOIILY
napaJjejorpama.

I'pa. OaguH i3 yyacHHKIB / OfHA 13 YYACHHIL 3alae
IOB:XWHY CTOPOHH lapaJjejiorpaMa, AIpyruu/apyra —
BUCOTY, OPOBEJEeHY M0 I[l€el CTOPOHH, A& TPEeTLH,/TpeTd 3HAXOIUTH
IOy Ikoro mnapaineinorpama. lIloTiM y4HI/ydeHMI] MIHAKTBCH
PONAMH.

IInmoma mapanenorpama gopieHioe 36 cm™, a ogHa 31 cTopiH 9 cwMm.
SHalu BUCOTY, IIPOBEAEHY M0 Ii€l CTOPOHH.

IInoma mapanesorpama aopiBHioe 24 {]ME, a oJHa 3 BHCOT — 4 cM.
OHaHW CTOPOHY HapaJjiejiorpaMa, A0 AKOl IPOBEJeHO I[K0 BHCOTY.
SHAWAH CTOPOHH NapaJjejorpama, AKINO Woro rmjaomia 72 cM’, a BH-
COTH HOPIBHWOKWTE 6 cm 1 9 cM.

Bucorn napanenorpama 3 m 1 4 M, a d0lneina cropoHa 6 M. dHaKAH
OpyTry CTOPOHY IapaJjejorpama.

CyMiXxHI CTOPOHH mapajejorpama JopieHOOTE 12 cm 1 14 cMm, Horo
rocTpu KyT aopieHie 30° SHalau nionly napaJjeiorpamMa.
CtopoHHM napajyenorpaMa HOpPIBHIOKTE 4 ¢cM 1 9 €M, 8 KVT MM HUMH
120°, SHauau HOro ILIOILY.

l'oerpuii kyT napanenorpama mopieHioe 30° a BHcOTH, IIpOBeleH1
3 BEPIIWMHU TYIOTro KYTa, JOPIBHIOIOTE 2 ¢cM 1 3 cM. O0unenan nioungy
napaJjejorpama.

SHali oMy IapaJjiejorpama, AKIIO0 HOro AiaroHajk AOPIBHIOE
14 cM 1 neprieHAHUKYJAADPHA 10 CTOPOHH, JOBM¥HHA AKOL 20 CM.
CtopoHH napanenorpaMa gopieHO®0OTE 17 M 1 15 m. OgHa 3 miaro-
Hajlell MepneHJAHUKYJIAPHA /10 MeHIIol cTopoHH. fka niomia nsoro
napaJjejgorpama?

bicekTpuca kyta A napanenorpama ABCD minuts cropony BC Ha
Biapisku BL =12 cm 1 LC = 20 eM. 3HaHIHU OJI0IIY napaJejorpama,
Axmo £ A= 30°.

The bisector of angle B of parallelogram ABCD divides the side
AD into segments AM = 18 ft and MD =6 ft. Find the area of the
parallelogram, if /B = 150°.

¥ napanenorpami ABCD 3 pepminHH Tynoro Kyra B npoeeneso
Bucotu BK Tta BM (man. 20.11).

2

BK=16cm, AK=12cvu, BM=24cm. “
1. Buaznau poe:xuHy crTopoHn AB

(v cm). ’ Ay
2. Obumenn naomy (v eM”) mapadie- A ] D
aorpama ABCD. K

Man. 20.11
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IlaHo mapHIpHAN napaJjejiorpaM 31 cropoHamu 4 am i o am (maa. 20.12).

Y AKMX Mexax MOXKe 3MIHIBaTHCA ILJI0Ia 5 mM
napaJenaorpama? (= )
SHaWAH ILI0INY pomba, AKIIO HOro CTOPOHA e

nopieHioe 9 cM, a BUCOTA — O CM. ;f

SHaMAH 1oy pomda, AKIIO HOro AlaroHaual

popisHOOTE 10 M 1 15 e, I'C

SHAWAW TLomy pomba, AKIO HOro BHCOTA
10 cm, a roctpuit Kyt 30°.

Bunyxnuii reoMeTpUMYHWE y30p Ha JBEPAX X04yTh Ile-
pedapoyearu (man. 20.13). Axa nnoma y3opy 3 aIBoxX
pomM0OlB, AKINO cTOpOHA pomDa AopieHIE 6 1M, a oaHUH
13 KyTiB poMmba nopieHmOEe 150°7

SHaMaH muoiny pomba 3a HOro CTOPOHOK a4 1 KYTOM
30°.

JHaiign maomy pomba 3a ioro BHcoTow 20 oM
1 KyToMm 45°.

SHauau oy pomba ABCD, arkmo Moro eucora BH = 45 cm,

a H — cepenuna croporu AD.

OcHoBa NepHeHAUKYIApPA, MPOBEAEHOTD 3 BEPIIMHH TYIIOr0o KYTa
pomba, OLIHUTH CTOPOHY HA BIAPIZKHA 9 cMm 1 6 cM, moYHMHAKOYH BlJ
BEPIIHHHA I'OCTPOro KyTa. SHAHAHW ILI0I0y pomba.

SHaMaH 1oy pomba, AKIIO MOro cTOpoHA A0opiBHIOE 13 cM, a ogHA
3 niaroHamxen — 10 cm.

I1noma pomda gopieaioe 240 EME, a onHa 3 plaroHanei 16 cm. SHauan
Opyry alaroHajas poMba Ta MOro nmepuMeTp.

CropoHa pomba moplBHIOE 37,0 €M, a pajalyc BnucasHoro Kouaa 12,2 cm.
SHaWau rnuomy pomba (man. 20.14).

B C

Man. 20.12

Man. 20.13

A =D Man. 20.14

Pom0 13 mepumerpom 48 cMm 1 KyToMm 30° plBHOBEIHWKHH KBaapary.
SHAWIM M1AarOHAaJbL [LOTO0 KBAaJpaTa.

OcHoBH Tpamnernil nopieHOOTE 19 cMm 1 19 cm, a BucoTa 12 cMm. SHaAUIH
11 ILJIOIILY.

Cepennsa niHiA Tpanenil nopieHwe 23 aMm, a manoma 0,23 M7, SHAaNIH
BHCOTY Tparmelil.

Y Tpanenil ABCD ocmoBa BC popiBHIoe 6 cm, a OiduHa cTOpOHa
AB =5 cm. Bucora BK pinute ocHOBY AD Ha Biapizkun AK = 3 oM
1 KD=T cm. dHAUIH 1LI0IY Tpamnemnil.




IIporarom 1910-1916 pp. 3a npoekramu Onanaca CrnacrioHa 30y-
OyBaad DNHU3BKO COTHI 3eMCHKHX (DOYATKOBHX) MIKLI YV CTHJII HAa-
nioganeHoro wMozepny. IIkonm Crnacrioma wMaaH IIeCTHHKYTHI
BiKHA, 4 TAKO ILEIJIAHMHA OpPHAMEHT, AKHH HarajJyBag TPAAWIIUHY
VEpAlHCEKY BHINIHUBHY.

r

T :E
l | |“,4'u . ':‘jﬁ 8

Man. 20.15
SHalay ILIOY TAKOrO OJHOI'O BikHA, Ak Ha manwHKY 20.15, armo
OCHOBH piBHOOIYHOI Tpamellil Bropl BIKHA JOPIBHIWOKOTE o AM 1 11 awm,
11 mepUMeTp CTAHOBUTE 28 AM, a MEHIIa CTOPOHA OIHOr0 3 IIEeCTH
NPAMOKYTHHKIB — O M.
Tynuili kyT piBHOOIYHOI Tpanenil mopieHie 135° a BHcoTa, mpoge-
IeHa 3 BepHIMHW [LOr'0 KYyTa, OUIWTE DINBINTY OCHOBY Ha BIIPI3KH
1,4 ecm 1 3,4 em. Obunecny niaomy Tpanemil.
OcHoBl piBHOOIYHOI Tpanemil gopie- 19
HIOITE 12 em 1 18 em, a glaroHans 17 cm. B C
SHaiigu muomy Tpanenii (man. 20.16). >
biuna cropoHa piBHOOIYHOI Tpamnelil Ao-
pieHwe 70 cm, a pajglyc BIIHCAHOTO KOJAa
25 cm. 3Haliau mIony Tpamernii.
OduwmcniTe naomy piBHOOIYHOI Tparelil,
MEHIIA OCHOBA AKO1 AJOPIBHIOE DIYHIHN CTO-
poHl 1 Mae 2 ¢cM, 4 KYT OpH OLNBIIIH OCHOBlL CTAHOBHUTE:
a) 60°; 6) 30° B) 45°.
Obuncnn mwromy IpAMOKYTHOL Tpanemnil, v AKol Bl MeHIl CTOPOHH
IOP1BHIOOTE 10 6 cMm, a Dinemuy KyT 135°
l'omoeonomrka wmae ¢opmy Tpanemil
1 crIajaeTbca 3 JeKINbKOX (iryp
(man. 20.17). biura cropoHa 1 BUCOTA
piBHOOIYHOI Tpanenil NPONOPI1HHI
yucaaMm 5 i 3. 3HalaM MOy Tpa-
nerll, AKINO 11 OCHOBH JOPIBHHIOTH
7T cMm1 23 cM. Man. 2017

18
Man. 20.16
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IliaroHans napajenorpamMa JOPIBHKE HOTO CTOPOHL.
Ob0umenu nIoHly napaJjejorpamMa, AKNO0 0Olabkina HUoro
cTOpOHA nopiBHIWOE 16 cM, a OHH 13 HOTO KYTIB — 45°.
Bigcrans Mix DINBIIMMH CTOPOHAMH IapaJjejiorpama
nopieHioe 18 cMm, a ioro miorga 450 cMZ, SHAUJH BlJ-
CTAHb M1} MEHIIMMH CTOPOHAMH, AKIIO PI3HHUIA CTOPLH AOPIBHIOE
O CM.

Bucorn napanenorpama AOpIBHIHOKTE o ¢M 1 4 ¢M, a4 nNepuUMeTp J0O-
pieHIOE 46 cm. ObumceiH njaonly nmapaJjejiorpaMa.

Bucorn napanenorpama aopieHWOROTE 6 cm 1 7 cM, a pISHHUIA IBOX
Moo CTOplH AopleHIOE 2 cMm. ODuMclIN IOy napaJjejgorpama.
SHAWAM NOepUMeTp napaJjejorpama, AKNI0 HOro IJOnia JOPIBHIOE
24 cM°, a Touka MnepeTUHY AlaroHaJied BlJjaieHa BiJf CTOPIH Ha 2 cM
13 cMm.

Menina cropoHa napaJejgorpamMa gopieHioe 13 cm. IlepnernaukyasAap,
NpoBelleHUH 3 TOYKH MepeTHHY JlaroHajed ao O11abIol CTOPOHH,
OlIUTE 11 Ha BIAPI3KH, AK]1 AOoplBHWOWTE 17 cMm 1 12 cMm. SHAWIITH
niaomy napanenorpama. CEIajiTe IJ1aH pPO3B'A3VBAHHA 3ajadl Ta
pPO3B AMKITE 11.

CropoHa napanenorpama JIOpIBHKHE & M, a JIATOHAJEL 3aBJ0OBXKKH
14 m yTROprOEe 3 Hew KyT 30° Obdumenu nmaoiny mapajeaorpaMa.
Cropora napanenorpama fopiBHwe 12 cm, a glaroHanb 3aBJ0BXHKKH

8.2 cM yTBOpIOE 3 Hew KyT 45°. Ofuncan njomy mnapajeiorpaMa.
Ioxlnu napanenorpaM Ha YOTHPH PIBHOBEJIHEK] YACTHHU NPAMHMH,
AKl NPOXOAATEL Yepe3 OAHY 3 HOr0 BepIIHH.

SHaMAM CTOPOHY pomba, AKIO HOTo ILIOIA AOplBHIOE 392 EME,
a oauH 13 KyTie 30°.

SHAWAM CTOPOHY pomba, AKIIO HOro IJola A0PIBHIOE 8142 e,
a OHH 13 KyTiB 40°

SHAWAM nepuMerp pomba, AKOE Horo mioma mopieHwoe 600 {‘:ME,
a alaroHaJji BIJHOCATBCHA AK 3 : 4. CKnaay niaH po3B A3YBAaHHA 3a-
nadl Ta po3BHAMKH 11.

SHalAH mepuMeTp pomba, AKOIO #Horo mioma gopieHioe 120 EME,
a ogHa 3 glaroHaneil Ha 14 cm Olneina 3a Apyry.

SHAWAH ILIONY poMDa, AKIO TOYKA MOTHUKY BIIHNCAHOTO B poM0 KoJa
MIIUTE CTOPOHY Ha BIApI3KH 3 cm 1 12 eM.

Touka nOTUKY KoJa, BIOIHUCAHOTO B poM0, OINHWTE CTOPOHY HAa Biji-
piakH, nponopiiiiHl yuciaam 4 1 9, dEaam mromy pomda, AKIIO
paaiye koaa 12 cm.

Bucora pom0a MoplBHIOE o CM. SHAWIH ILIONLY poMba, AKIIO KYT MIMK
BHCOTAMH, IPOBEIEHUMH 3 BePIIWHH TYIOr0 KyTa, JMOPLBHIOE 495°




§ 20. lnowi napanenorpama, pom6ta i Tpanedii

SHaHaW 1Uonly pomba, AKIO Horo nepumerp 48 cM, a4 KYT MI¥ BH-
coTaMH, NPOBEAEHUMH 3 BEPIIHHH rocTporo KyTa, JoplieHwe 150°.
JHalaW miaomy pomba, AKIIo Horo eucora 12 cm, a Olabma aglaro-
Hane 20 cM.

SHaiigu maomy pomba, AKINO Horo Bucora 24 cM, a MeHIIa Jiaro-
Hanab 26 cM.

Y pomol ABCD 3 sepminau Tynoro kyra I ao eroporu BC npo-
BejleHo nepneHAukyaAp DK, BK =4 cm, KC =6 cwm.

1. Busznau poe:xuHY nepneHaukyiasapa DK (v cm).

2. Obumenu mwnomy pomda ABCD.
SHaWIW ILIOLY Tparnelil, 300paseHol
Ha mainroHKY 20.18, AKImo posMmipH
mapkun 46,82 x 46,82 x 69,60 mm.
Cropucraiicad KaJlbKYJIATOPOM, a Bij-
MOBIAL OKPYIJIH M0 NeCATHX.

IIBoMa MpAMHMH, He NapajielbHUMH
OCHOBAM Tpamnenil, NoAlJIH JaHy Tpa- Man. 20.18

MEernin HA TPH PIBHOBEJNWKI] Tparelil.

Y piBHOOIUHY Tpanenixw BIHCAHO KOJIO paaiyca 4 ¢M. 3HAMJH CTO-
pOHH Tparmnelil, AKIO 11 mioma agopisawe 60 em>.

SHAMAM oy plBHODIYHOI Tpamnenil, AKINO BIOHCAHE B Hel KOJIO
TOYKOK AOTHKY ALIUTH 11 O14HY CTOPOHY Ha BlApiskH 4 em 1 9 cmMm.
Bidkpuma zadava. 3HAHAITE Naomy piBHODIYHOI Tpamneril, v AKoOl
oCHOBH jopieHw0OTE 12 cm 1 20 ecM, a alarosadl...

Iiaromans pieHODIYHOLI Tpanenil € 0ICEKTPHCOK TI'OCTPOro KYTA.
SHaWIH NJI0Nly Tpanemnii, AKX 11 ocHOBH JopleHIOKOTE 10 eMm 1 22 cm.
Iiaronans pleBHODIYHOLI Tpanenil € OICEKTPHCOK TYIOro KyTa.
JHAWIW MJA0HIy Tpalelil, AKIO 11 MeHIIa OCHORA JopiBHIE 6 cwm,
a mepumMeTp 84 cwm.

Hiaronans pieHOOIYHOI Tpamnemnill € DICEKTPHCOK rOCTPOro KyTa
1 JUIUTh CEPeJHK JiHIK Tpaneril Ha BIIPI3KHU J0B¥XUHOK 13 cMm 1
23 cm. ODuucaIM mionly Tparmneill.

IInoma Tpanemii 72 cm?, a il OCHOBH i BHCOTa IPOIOPLIiiiHI YHeIaM
1, 21 3. 3HAHUAH cepelHIO JIIHIK Tpaneril.

SHaWIH maoiny plBHOOIYHOL Tpanelil, AKIIO 11 JlaroHaJl IneprieHaH-
KVJAPHIL 1 cepeiHA JI1HIA JOPIBHIOE .

SHaAMAM 1oy plBHOOIYHOI Tpamneril, AKIO 11 0iabIIa OCHOBA JO-
pieHKe 22 cM, DiuHA cTOpoOHA &,9 ¢M 1 mlaroHans 19,0 cm.

SHaWau mioiny tpanenii, ocHoBHd Axkol 20 am 1 60 am, a 6iuHI cTO-
poau 13 am 1 37 am.

JHalH 0Ly Tpaneiil, ocHOBH AKol 24 cm 1 72 cMm, a KyTH IpH

oiaeoIiy ocHOEL 30° 1 60°,
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YCTaHOBITE NapH PIBHOBEJNHMKUX (PIryp, OJHA 3 AKHX YJOTHPHKVTHHEK

—

O (1-4), a apyra — 3amTpUMXOBAHA YacTHHA KBaJpara 31 CTOPOHON
4 em (A-D).
- ™y

1 OpAMOKYTHHE, ¥ AKOro AlaroHAJb JIOPIBHKE o CM, a OJQHA 31
CTOPIH JOPIBHKE 3 CM

2 piBHOOenpeHa Tpamelisa 3 KyroMm 135° 1 ocHOBaMH 5 cM 1 3 CM

3 napaJjeJjiorpaM, BHCOTH AKOro JOpiBHIOIOTE 1 cm i 3 cM, a ro-
cTpu KyT 30°

4 pom0, giaronasi skoro JopiBHIOOTE 2 cM i 8 cm

71|
777 Z

A\

A " /I.. | 7 i | 7

N\

Hiaromans pomda JIIMUTBECA WOTO0 BHCOTORO,
@. MIPOBEIEHOD 3 BePIIMHM TYIOro KyTa, YV BIJAHO-
meHH1 1 : 2. SHalAN oy pomoda, AKINO HOro
cTopoHAa noplBHI0e 26 cM.

Ha manwonarky 20.19 zo0paxieHo KBajapaT, CTO-
@ poHa AKoro gopieHioe 4 cm. Moro moginunn Ha
12 plBHHX TPHKYTHHEKIE 1 4 piBHI KBaJapaTH.
SHAWAM ILJIOIIl YTBOPEHHX KBaJIpPaTiB, TPHKYT-

HHUKIB 1 Tpanelin. Man. 20.19
‘.....L:
[ - [ ] ] " w
Bupix 13 nynkoro nanepy IOBLIBHY TPANEINii 1 po3pixx “
11 HA 3 YaCTUHH TakK, 100 i3 HUX MOKHa OyJI0 cKJIacTH Sy

NPAMOKYTHHK i1 IIOKAas3aTH, [0 ILIOMA Tpamemii mo- s “"
piBHIOE NOOYTKY cepeaHbOl JIIHII HA BHUCOTY.

Hoeenu, 1o BiANMOBIAHI MealadH (DiceKTpHCH, BHCOTH)
PIBHUX TPUKVTHUKIE pIBHI.

¥ koo paagiyvea 10 cM BnHMcaHO NPAMOKYTHHE, OJHA
CTOpPOHA AKOro JopiBHioe 12 cM. dHAWUAHW [MepUMeTp 1
IJI0IY NPAMOKYVTHHEA.

Eyb ob’emom 1000 em” po3pl3anu Ha 64 piBHI KYOHMKH. JHAMIH JO-
B:HHY pedpa 1 maomy IoBepxXH1 KyOHKa.




~g21|nnoma

TPUKYTHUKA

KJIIOYOBI CJIOBA
Teopema 37. Mnowa TPUKYTHUKA J0-
piBHIOE NIBAOOYTKY MOro CTOPOHMU Ha areaofatriangle —nnoLwia TPUKYTHUKA
BMCOTY, NpOBeAeHY A0 LIEI CTOPOHMW. area of arhombus — nnowia pomba
Hosedennsn. Hexait ABC — nOBiNbHMII TPHKYTHHEK B K

3 ocHOBOWO AC =a 1 Bucotow BH = h (man. 21.1). 1lo-
oynvemo mapanenorpam ABKC. ¥ mroro BK = AC 1
CK = AB, tomy HNABC = AKCB. Ilnoma S masHOro
AABC cTaHOBUTE MOJOBHHY ILJIOIIL NTapaJiejiorpaMa.
Ockinbku nolna napajenorpaMa AoOplBHIOE afi, TO

] | 1
ILIOINA HJAHOTO TPHKVTHUKA BABIYI MeHIIA: S = E ah. Man. 21.1
1
OT:xe, IJIOIIY TPHKYTHHUKA MO HA 004YHCIOBATH 3a (DOpMVIIOK S = Eﬂh.

Ao 3a OCHOBY NPAMOKYTHOrO TPHMKYTHUKA NPUHUHATH ONHH 13 HMOro
KaTeTiB, TO JIPYIrdi KaTeT 0yJe BUCOTOK TPUKYTHHKA. TOMY mjoma mpamMo-
KYTHOTO TPHKYTHHEA JOPIBHIOE NIBI00OYTKY HOro KaTeTiB.

Axmo kareTH TPHKYTHUKA JOpiBHWOKWTL a 1 b

1
(man. 21.2), To S = Eﬂb_ a
Ile TBepaKeHHA BUIIJINBAE TAKOMK 13 TOro, IO 3 JBOX
PIBHHX NPAMOKYTHHUX TPHUKYTHHKIBE 3aBXIH MOMKHA b
CKJIACTH NPAMOKYTHHE (Man. 21.3). Man. 21.2
B C
Man. 21.3 A D A C Man. 21.4

AKIMO KoXHA CTOPOHA TPHUKYTHHUHKA JopiBHWEe a (mana. 21.4), To 3a Teo-
pemoro Ilicharopa Moro Bucora

h =

a IJIOIA PIBHOCTOPOHHLOI'0 TPHKYTHHKA
2
a“+o
o JE— J_
4
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Hoeean, 110 B KOMHOMY TPHKYTHHKY 31 CTOpoHaMu a, b, ¢ 1 Blanosija-
HUMH BUcoramu h_, h,, h,. sasxau ah,= bh, =ch..

BMioul 3HaAXOMWUTH ILJOIIl TPHKYTHHKIB, MO HA OOYHMCIHMTH 1 ILJIOIILY
OVAL-AKOro MHOTOKVTHHEKA, D0 KOMHHM MHONOKYVTHHEK MOMHA po30UTH Ha
CHKIHYEeHHE YHCJI0 TPUKYTHHUKIB. [L1A npUKIany HaBeleMo IIe OJ(HE NOBe-
IeHHA BioMOl Bxe 1A TeDe (hopMmynu ansa obumciaeHHA 1ol pomoda.

B C

Teopema 38. MNnowa pomba aopiBHIOE NiBgO-
OyTKYy noro pgiaroHanemn.

Hosedennsa. Hexann ABCD — [moBlAIBHHUU
pom0O, aglaroHajal HAKOro NepeTHHAKTLCH
B Tounl O (man. 21.5). Hiaronans AC ninuThb

Horo Ha JABa piBHI TpUKYTHHEN: ABC 1 ADC. Man. 21.5
Sipep = 28, 4pe =2-%AC-BG=AC-%-BB=%AG-BD.

A D

: . . : 1
Axmo mglarosanal pomda NOPIBHIOKWTE d; 1 dy, TO S = 3 d,d,.
-
MNepeinaon Ha nnatdopmy GIOS Ta 3akpinu martepian 1*_"{' o o
(Tema. MNnoLi HOTUPUKYTHUKIB. YpOK 3). 4

IJIA OOITATIIMBUX

Bueepemo we oaxy dopmyny Ona oB4YWUCNEeHHA MNNAOoL
TPUKYTHMUKA.

Hexai Todka O — ueHTp Kona, enucadoro B A A BC (man. 21.6).
Mnowa S ubLoro TPUKYTHWUKA OOPIBHIOE CYMI NNOLWL TPUKYTHUKIB
OARB, OBCI10CA.:

S=%Hﬂ-r+%ﬂﬂ~r+%ﬂﬂrr=%{AB+BE+CA]vr=pr-

OTxe, NNowa KOXHOro TPUMKYTHUKA A0PIBHIOE NODYTKY MOro niBnepuMeTpa | paniyca
BMWCAHOro Kona: S = pr.

Mokaxu, Wwo 3a GopMynow S = pr MoxHa obyncnioBaT NNOLWWY KOXHOro MHOMOKYT-
HWKa nepuMeTpa 2p, ONWCaHoro HaBkKonNo Kona paaiyca r (man. 21.7).




§ 21. [nowa Tpyky THWKS

1. Chopmynwii i goBean TeopeMy NIpO ILJIOMY TPHKYTHHKA.
2. K sHaAlTH NIOLIY: 4) NPAMOKYTHOr0; 0) PiBHOCTODPOHHBOIO TPHKYTHHKAT
3. Ak zmaiiTu naooury pomba, AKIO Bigomi fioro miaronamni?

Hexait a i b — KaTeTH NIpAMOKYTHOI'O TPHKYTHHKA, ¢ —
1oro rimoTeHyaa, i — BHUCOTA, IPOBEJIeHA [0 IOOTEHY3H

(man. 21.8). lHoeenu, mo A = ﬂ—b.
c
« Ilmomy IpAMOKYTHOIO TPHKYTHHKA MOMKHA 3HAH- P
TH 3a QopMyJIoK S = %r:h 1 3a (hOpMYJIIOHD b
1 i 1 . y
S = —ab. Toml —ch = —ab, 3Blacu ch = ab,
2 2 2
s 92 e
¢ Man. 21.8

Meton posB’A3yBAHHA TeOMETPHUYHHX 3ajad,
KOJHW ILTomy (irypu B3HAXOAATH ABOMA PpPIBHUMH crnocodbamMm, M0
IOTIM Jla€ 3MOI'Y BUBHAYUTH HEBLJIOMI eJIeMEHTH, HA3UBAIOTE MEeTO0M

ILJIONII,.
SHAHIH ILJI0INY TPHKYTHHUKA, CTOPOHH AKOro JOPIBHIOWTE a, a 1 b. Homy
IOPIBHIOE MO0 BHCOTA, NpOBedeHA M0 0OI4HOl CTOpOHH! B

- Hexait AB=BC =a, AC = b (man. 21.9, a). [1Bl cTO-
POHHM TPHKVTHHKA plBHI, OT:Ke, BIH piBHODeIpeHHH.
Horo Bucora BH pinute ocHOoBy AC Hapmin. 3 mpa-
MOKYTHOro TpUKyYTHHUKA ABH 3a Teopemow Ilida-
ropa, 3HaAXOJHUMO:

2 A L
BHE=EE+%,BH=%\{4{12—EJE. H
I[llykana ninoma TPHKYTHUKA: 3
1 b 1 1
S=—AC-BH = 2 .=\44® - p* = —b\4a® - P°.
2 ) 4 B
Tyt a 1 b — poBlawsHI gofaTHI 4Ucia, ajle Takl, IO
2a > b.
[Ilp6 3HAWTH BHCOTY TPHUKYTHHUKA, CHKOPHCTAEMOCH
MeTomoM 1omni. /InA meoro 3HaujgeMo NJIOMIY TpH- K
KYTHHEKA 1HIMHM cniocoboMm (man. 21.9, 6): P o
S = lAR' - BC . 6

2
Man. 21.9
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2S  by4a® - b A
SBlacH BUcoTa AK = — = .
BC 2a
Hoeenu, 110 BIJHOIIEHHA ILIOHII JABOX IIOAIDHHUX
TPHKYVTHHKIBE JIOPIBHIOE KBajpary KoedillleHTa
oai10HOCTI. A H C
 Hexait TpuryTHHKH ABC 1 KPT nopidbHl 3 KO- 3
e(pimierTom moaidrocTl k£  (Man. 21.10). Tobro p
KP=FEFEAB 1 KT = RAC. Tak camMo BITHOCATECHA 1 1X
eucotu: PM = RFEH.
1 1
_lp ac kB -1 lac.BH-¥ .5 [
2 9 ABC K M T

IlopeneHe TBeP/XKEHHA MOXKHA COOPMYJIKBATH Man. 21.10
1 Tak. AKmO BIANOBIAHI CTOPOHH NMOTIOHHUX TpPH-

¥ L e L) L) E 2
KYTHHUKIE BITHOCATHCH AK M : 11, TO 1X ILJIONIIl BITHOCATHLCA AK M . 1 .

SHaAMAH ILJIOIY TPMKYTHHEKA, AKIIO MOr0 CTOPOHA 1 BH-
coTa, NpPOBEJieHa JI0 I1€l CTOPOHH, NOPIBHIOKTE BIANO-
BigEO 10 cm 1 7 cwm.
AT0cm® B 17 cem B 35 cm” T 8,5 cm”
SHaWIH IJIOILY NPAMOKYTHOIO TPHKYTHHKA, AKINO MOro KaTeTH J0-
pieHIOKOTE 12 cM 1 4 cM.
I'imoTeHy3a NpAMOKYTHOrO TPUKYTHHEKA HopieHwe 16 cm, a #oro
nmoma — 80 cm”. 3uaiian BHCOTY, OIPOBEIeHY 10 IinoTeHY3H.
A dcmMm b 32 cm B 48 cm I' 10 em

» Ax aMiHUTBCA NJIONIA TPHKYTHHUKA, AKINO:
a) Horo BUCOTY 30LJBIIMIATH BTPHUYl, 4 OCHOBY He 3MIHIOBATH,;
0) OCHOBY 3MeHIIUTH BABIYl, 4 BUCOTY HEe 3MIHIOBATH;
B) OCHOBY 30LIBIIMTH BABIYl, 4 BACOTY 3MEHIINTH BJBIYi;
I') OCHOBY 30LIBIIWUTH BAEBIYl, 8 BUCOTY 30LABIIATH B o pPas3iB?
Y HaBepenld Tabnunl a, h 1 S — ocHOBa, BHCOTA 1 ILJIOIA TPHKYT-
HHUKA, BUpaXeHl y BIANOBIAHUX OAMHUIAX. AK]l dyHciaa MawTs OYTH
B MOPOMHIX KJIITHHHKAX?

a 3 6 4 7
h | 4 5 05 | 3




SHauau oyl 3odpaxxkeHux giryp (masa. 21.11). YUm € cepen HuX
piBHOBeaHK1? (IIpuiiMH CcTOPOHY KJITHHKH 384 OJMHUYHWH BlJPI30K.)

Man. 21.11

SHalIM NJI0Ny TPHKYTHHEKA 324 KOOPAUHATAMH HOro BepIIHH:
(4; 1), (4; 6), (8; 4) (man. 21.12).

Man. 21.12

PIBEHD A

- TI'pa. Onun 13 rpaBuiB / ogHa 13 rpaBYMHE 3ajJlac BH-
€  cory TpPHKYTHHKAa, APYTHil/Ipyra — CTOPOHY, JO

IBOro TpUHKYTHHKA. IloTiM yuHIl/yueHHII] MIHAKOTECA
POJIAMH.
SHalau ILJIOIY TPHKYVTHHKA, OCHOBA AKOro mopiesuoe 12 cm, a BH-
coTa, IMpoBefieHa 1o Hel, — & cwM.
SHAAM BHCOTY TPUKYTHHKA, IPOBEIEHY 0 CTOPOHH OB HHOK
35 cm, sKmo foro miaoma — 175 em”.
Bucora TpukyTHHKA, IpPOBeleHA 0 OCHOBH, JOPIBHIOE 2 M, a NpoO-
eKIil DIUHMX CTOPIH HA OCHOBY JOPIBHIOWOTE 3 M 1 10 M. 3Haligu
ILJIOIY TPHKYTHHEKA.
 O0uHCcHlTE NI0INY OPAMOKYTHOIO TPDHKYTHHKA, AKII0 KAaTeTH JOPIB-

€  mHwoooTb: a) 4 cmi 1l em; 6) 1,2 am i 3 g

& OxuH 13 KaTeTiB NPAMOKYTHOIO TPHKYTHHKA JOPIBHIOE 2 M, a HOro
mroma 10 m°. Buaiian OPYIUH KaTeT IbOro TPHKYTHHKA.
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SHAWAM IUIOINY plBHODEApPEeHOr'o OpAMOKYTHOI'O TPHKYTHHKA 3 TiNO-
TeHy3010: a) 8 cm; 0) 1,4 nm; B) ¢ M.

Find the area of the right triangle whose hypotenuse and the leg
are 10 in and 8 in.

SHAWUIH IJI0IY NPAMOKYTHOI'O TPHUKYTHHUKA, AKINO BHCOTA, IIPOBE-
IeHa O0 TINOTeHY3H, ALIHWTE 11 Ha BIAPI3KH 2 cM 1 8 cM.

3aNoBHH IMOPOEH]L KIITHHKM TadauIi, v Akii a 1 b — JNoBXHHM Ka-
TeTiB (y €M), a S — 1oma TPHKYTHHKA (V en?).

a | 2 32 | 58 | 144 | 0,2 | 2n | n
b 5 45 0,24 | 3m
S | 29 36 Q

I[Inoma npAMOKYTHOIO TPHKYTHHEA JOopiBHIOE 17D em”. Ofuncan Ka-
TeTH, AKIIO BIIHOIIEHHA 1X NOBXHH NOpPIBHIOE T : 2.

bicekTpuca npAMoro Kyra ONpAMOKYTHOTO TPHKYTHHKA ALAWTH Ti-
noreHy3y Ha BiapiskHu 30 em 1 40 cMm. dHaAWIW MOy TPHKVTHHEKA.
SHAWUJU ILIOINY PiBHOOEApEHOro TPUKYTHHEKA, AKIN0 DIUHA CTOPOHA
1 OCHOBA NPONOPIIiH]I ydcaaM o 1 8, a BHCOTA, IIPOBEIeHA 10 OCHOBH,
nopleHioe 18 cm.

Hoereau, mo mMeaiaHa TPHKYTHHKA po30MBAa€ HOro Ha /IBA TPHKYT-
HHUKH, ILJI0Il AKHX PIBHI.

Iiarosanl napajejorpaMa AT HOr0 HAa YOTHPH TPHKYTHHEMN.
SHAHIKN BiIHOINEHHA IJIONI KOMHOIO 3 HHX JI0 IO ImapajeIorpaMa.
Hano SHABC 1 npamy AM, napanensry BC. [oseam, mo HoaH
K € AM, to tpukyTHuku ABC 1 KBC MawTs piBHI ILJIOII].

ABCD — pisuoOiuHa Tpanemnia (man. 21.13). losexits, mo:

a) S, agc = S.pce3 0) S,.pap = S.pca B C

B) S, 408 = S.poc -
Iloginu naHWi TPUKYTHHK HA TPH pPIiB-

HOBEJIMK] YaCTUHH IIPAMHUMH, 1110 [PO- 0

XOIATH Yepe3 OHY BepIIHHY.

Sa JAaHUMH KarTeTaMW a Ta b npsamo- A D
KYTHOI'0 TPHKYTHHKA 3HAWIHW BHCOTY, Man. 21.13

MPOBeIeHY 10 IiNoTeHY3u:

a)a=95,b=12; 6) a=12, b= 186.

Karer 1 rinoTeHy3a NpAMOKYTHOI'O TPHKYTHHEKA JAOPIBHIOITL BlJ-
noeigHo 24 c¢m 1 26 cM. SHAHAH BHCOTY, IPOBEAEHY [0 I'IIOTEHY3H.
Obuncan BUCOTH TPUKYTHHEA 31 cropoHaMu 10 cm, 10 em 1 12 cm.
Croporu AB 1 BC tpukyrHuka ABC noplBHIOKOTE BiAnoBigHO 16 cMm
1 22 cM, a BHcoOTa, NpoBejeHa a0 cTopoHU AB, nopieHwe 11 cm. O6-
YHUCJH BUCOTY, NIPOBeleHY n0 cTopoHu BC.



§ 21. [nowa Tpyky THWKS )

IlBl cTOpOHM TPHUKYTHHKAa JOPIBHHWWTE (,0 ¢cM 1 3,2 cMm. Bucora,
[poBefeHa 10 OLibIIOl cTOpoHH, AoplieHIOE 2,4 cm. O0uHcIM BHCOTY,
[IpOBEAEHY [0 MEHII0l CTOPOHH.

£1] Ha napanenpHHX OpAMHX m Ta n No0YIOBAHO IPAMOKYTHHK
ABCD, npamokyTHy Tpaneniro DKLM 1 npAMOKYTHHH TPHKYTHHK
M@P (man. 21.14). Ropueryrouncs JaHUMHA MaJIlOHKA, VCTAHOBH Bl1-
MNOBIMHICTE M1 (hirypow (1-3) ta 11 naomngerwn (A—II).

m B C K 2 L P - -\
e 1 npamokyTEuUK ABCD | A 12
2 2 rpanenia DKLM B 18
/ 3 TpuxkyTENK MQP B 21
n A4 0 T 24
A 4 D 3} M 6 @ 1 36
Man. 21.14 >

")
H

O0uMenH oIy NPAaBHILHOIO TPHKYTHHKA 31 cTopoHor 10 cm.

Ilnoma nmpaBUIBHOTO TPHKYVTHHEKA A0PIBHIOE 100v3 . SHaMIH
CTOPOHY ILOTO TPHKVTHHHKA.

BucoTa piBHOCTOPOHHBOIO TPHKYTHHEKa 3 M. HkKa mioma nsoro
TPHKYTHHEKAT

Bucora TpukyTHHEKA, NpoBeJeHAa 10 OCHOBH, JOP1BHIOE
4 M, a KYTH OpH HOro oCHoOEBlL HopiBHIOKTE 30° 1 45°
SHAMAH ILJIOIY TPHKYTHHUKA.

V rtpurkyrEuky ABC AB = 8 cM, BC = 3.2 cm,
/. B=45° 3Halau Horo njaomly.

Katern npaAMOKYTHOro TPUKYTHHKA AOPIBHKOHOTE 4 M 1 6 M. 3JHa-
HIITH ILJIOIN] TPUKYTHUKIB, HA AK1 DlceKTpHcAa NPAMOro KyTa JMLIHTh
NaHUU TPUKYTHHK.

Karern npaAMOKYTHOro TPHKYTHHEA JOpPIBHIOWOTE 6 cm 1 12 cwm.
SHaHIHW M0l TPHKYTHHKIB, HA AKl DICeKTpHCcA IpAMOro KyTa Iai-
JHUTH JaHUH TPHKYTHHK.

KateTn npAMOKYTHOrO TPHKYTHHEAa MOPIBHHWOTE o cM 1 12 cmM.
SHaWIH IJI0IN1 TPHKYVTHHUKIB, HA AKl OlceKkTpuca 0lAbOIOro rocTporo
KYTa I1JIATE JaHWUH TPHKYTHHEK.

I'imorenyza AC plBHOOEApPEeHOrD NPAMOKYTHOI'O TPHKVTHHEKA
ABC popieHOE 3,6 M. ¥ 1ned TpUKYTHUE BnucaHo Keajapar MNKP,
OBl BEPINIMHH AKOrC 3HAXOAATLCA HA riNOTEeHY3l, a Bl 1HIMII — HA
KaTeTax.

a) Buznau nomy tpuryTHukKa ABC (v M),

6) O6uncan mwromy xeagpara MNKP (v m).




Bucora CH npamMokyTHOro TpHKyTHHKAa ABC AlnUTe rinoTeHy3y Ha
Blapiaku 1 am 1 9 am. O0umenu miromy doTHpUKyTHHKA ACBK, ne
K — cepeguna CH.

- Croporu tpurkytHuKa ABC nopieHoOOTE 13 cm, 13 em i 10 em. O6-

YUCIH a0y 4oTUpPHKYTHUEA ABCM, ne M — cepeauHa BHCOTH
BH, npoee/ieHOl 10 OCHOBH TPHUKYTHHEKA.

SHAWIM MJI0IY TPHKYTHHEA, BEPIIMHH AKOr0:

A{—E; 3}5 B(4; T): C{]-:r 1}'

SHaMIM ILJIOMY TPHKYTHHEKA, Bepmual axoro: C(1; 3), P(7; 5), T(3; 1).
Ob0umcnu naomy Mmapku (masa. 21.15), akmo
11 poamipu 46,82 x 46,82 x 69,60 mm. Cro-
pucTalicd KaJbKYIATOPOM, A BIANOBIAL
OKPYIIIHA 10 NecATHX.

KyT npu ocHorl piBHODeApeHOrD TPHUKYT-
HuKa JjopiBHioe 30° 3Haiigm nepumeTp Man. 21.15
TPHKYTHHEKA, AKIL0 HOr0 ILJIOIIA JOPIBHIOE lﬁy@ em”.

Bucora, mpoeegeHa 10 OCHOBH piBHODeIpeHOro TPHKYTHHKA, M0O-
piBHioe 10 cm, a mo 6iuHOl cTopoHu 12 cM. 3HAMIH CTOPOHH TPHUKYT-
HHUKAa Ta HOoro ILIoIy.

SHAWAW M0y YacTHHH CKJIa y gopMmi

PIBHOCTOPOHHBOI'0O TPUKYVTHUKA HAa Kap- W'A‘
Tl Onerm Keami «BikHo BepaHIu»

(man. 21.16).

SHaAaWIHM MJI0INY TPHKYTHHKA, CTOPOHH a%g

AKOro JopiBHWOWOTE 13 cM, 14 ecm 1 15 cm.

% A .EJ-L" :
3Halau IOV TPHKYTHHKA, CTOPOHH | ﬁ "'
AKoro jgopieHwwTe 10 cMm, 17 cm 1 21 cm.

B " -#* ;_f:" :

Ilnoma TpukyTHHMKa #popiBHoe 20 cMm™.
SHAUAW M0N0y TPUKYTHUKA, AKWUH cepeHA
JIIHIA BIATHHAE B1J[ JAHOTO TPHKYTHHKA.
Ax BigHOCATHCA WOl [JABOX TPHUKYT-
HHUKIB, AKII0 BEPIIHHH OJHOTO 3 HUX € Cce- Man. 21.16
peluHaMH CTOpPiH Apyroro?

- Touky nepeTHHY Me[llaH TPHKYTHHKA (LIeHTP Mac) CHOJYYIHIHA 3 HOT'O

pepmnnHamMu. IlopiBEANM nIOImy KOMHONO 3 TPEOX YTBOPEHHX TPH-
KYTHHKIB 3 IJIOLIEK JaHOI0 TPHKYTHHKA.

Ycepeaunl napanenorpama ABCD nopiibHO no3HadyeHo Touky M.
dHAWOM BIAHOIIEHHA CYMH ILIOI TPUKYTHUKIB AMD 1 BMC no
ILJIOI1 mapaJjeaorpaMa ajas 0yIb-AKOro MoJoXeHHA Toukn M.
3Haligu pagiyc Koja, BOIHCAHOTO B NPAMOKYTHHI TPHKYTHHE 3 Ka-
TeTaMH o cM 1 12 cwm.

SHaWau pajalyc KoJjia, BIIMCAHOT'O B PIBHOOEApPEHUH TPHUKYTHHUEK 31
cropoHaMu 17 em, 17 em 1 16 cmMm.



§ 21. [nowa Tpyky THWKS

SHaHIM pajiyc Kojia, BOHCAHOrO B TDHKYTHHE 31 cTopoHaM# 13 cw,
20 cm 1 21 cwm.

Yepez Tourky neperuHy MenlaH SABC napanensHo AC npoBemeHO
npAMy, AKa neperuHae cropoHu AB 1 BC y Toukax M 1 N. Sraiau
oy AABC, arkmo mnoma A MBN nopieHIOE S.

Bidkpuma szadavwa. SHAaUIHA ILIONY TPHKYTHHEKAa, ¥ AKOro Bl CTO-
poEH HopiBHOKTE 10 eMm 1 12 cMm, a TPHKYTHHK E...

HoBean, M0 CTOPOHH TPHKYTHHEKA ODEepHEHO NpONOpPIiHHI A0 HMOro
BUCOT, TOOTO

ﬂl:b:hi:l; ﬂ:if:i:l; b:c=i:l_
il hb h’a hc hb hr:
A npoeecTH OB1I OpAMl Yepe3 BepIIMHY KBajpara, Io0 po30uTH
HOoro Ha TpH (irypu, Moyl AKUX piBHI1?

Kosxua cropoHa ofHOro TPUKYTHHMEKA Olablna 3a OYVAb-AKY CTOPOHY
Ipyroro TPUKYTHHEKA. YW BHIUIMBAE 3 I[LOr'0, II0 IJIONIA MEPIIOro
TPUKYTHHKA OLIbINA 3a ILIOIIY APYroro TPHKYTHHKA?

Iopenn, 1m0 cyma BIACTAHEM BlJl TOYKH HA OCHOBlI plBHODeIpeHOIrO
rOCTPOKYTHOI'O TPHKYVTHHEKA A0 OIYHHUX CTOpPIH He 3aJIeKHTh BlJ
[IOJI0OEeHHdA I11€l TOYKH.

Hoeean, mo cyMma BlACTaHEH BlJ TOYKHM, AKAa JEeXHUThH BCepelHHl
PIBHOCTOPOHHBOI'0 TPHHKYTHHUKA, A0 MOr0o CTOPIH He 3aJIeXHThH BIJ

[IOJIOKEeHHA 1€l TOYKH.

Hepes Touky D, u1o Je:xHUTh Ha cTropoHl BC TpH-
@. KyTHHEKa ABC, npoeeleHO NpAMIl, NapajeibHI
OBOM 1HIIWUM CTOPOHAM, AKl NepPEeTHHAKTHL CTO-
poru AB 1 AC B Tourax E 1 F signorigro. [lo-
Benu, 1o TpuKyTHUKH CDE 1 BDF maroTh piBHI
ILJIOIII].
2 MaMH 1 2 JOHBKH X04YYTh HOJALMHTH AIJIAHKY
@, 3eMJIl, OJIaH HKOI 300pa:xeHo HA MAaJKHKY
21.17, Tak, nob yel JIIAHKK MaJd piBHI ol Man. 2117
ii omHakosl opmu. A ne spodbuTn?

Hakpecnn 4Y4OTHPHKYTHHEK, BIIMIHHHMH BiJ IapaJe)io- m
rpama, po3dbui Moro Ha ABa TPUKYTHHKH, BUMIPAM He00- .
XifHi eleMeHTH i O0GYMCIM IUIOIIY YOTHPHKYTHHKA.
Axow momxe OyTu noxudra? Big gyoro BoHA 3a/1eHUTE?



" Yy icHye TPHKYTHHK 3i cTopoHaM¥ a, 2a i 4a?

A 3 xyramu 50° 60° i 80°7

) OguH KyT TpHKYTHHKa 306inpmmam Ha 10° apyrumii
aMeHmuaH Ha 15° Sk sMiEMTBCA Bijg IBOro TpeTii
KYT TPHKYTHHKA?

.~ BepmHHH YOTHDHKYTHHKa [iJATh ONHCAHE KOJO HA JYyIr'H, TPH
3 akux maiors 100° 110° i 120° 3Haiigu rpagycHy Mipy 4eTBepToi
OYTH KOJa.




SAJIAYI 3A FOTOBMMM MAJIIOHKAMM

SHalau mromi YoTUpUKVTHUKIB ABCD 3a roToBUMH MaJHOHKAaMH.

2

n' ABCD — npaMOKyTHHE, ABCB — NPAMOKYTHHE,
AC =8, LCAD = 30°. AK =9, BK=12.
B C B

A D | A
E ABCD — npaAMOKYTHHK, [JABCD,
=272, KD=3CK, BD=15. BP =2, BK =3, o = 60°.
B C
L]
K
1
2
A D
E ABCD — powmb, BC | AD, » A=45°, AD=8, BC=3.
AB=BD =6. B 3 C
B C
45° =
A 3 D
A D
U1 BC|AD, /1=12 'BC | AD.
18
B 10 C B &
25
1 - :
A 2 D & a0 -




SHauaW ol TpUKYTHHKIE ABC 3a roTOBUMH MAaJIDHKAMH.

5 B AB-BC.
: -
A 15 15
60°
A 3 C A T C
= 5-
0 AM = MC, Aﬂ=1ﬁ,
S&ﬁM:Q' AE-BK=2.
B B
/ﬂ\ |
A — i & A = c
ﬂ,ﬁﬂ AC 1 BC, fAB:AIU=5:3,
AH - HB=1T, BK =T,
HC =12, KC = 32.
B B
H K
A C A ~ C
i AB=AC, BM:MC=2-3,
AQO = 18, AB = BC,

B .
C £



CamMocTinHa poboTa

JHall1 NepuMeTp NPAMOKYTHHKA, AKIO Horo niaoia gopisawoe 20 L':ME,,
a OfHA 31 CTOpiH D cM.

Bucoru napanenorpama nopieeHi0Ts 8 cm 1 6 eM, a meHIna ctopoHa 9 em.
JHaiau OiMbIMYy CTOPOHY MaApAJIeNOrpama.

SHaliau naoiuly pieaobiusol Tpanenii, AKo ii ocHOBH AOPiBHIOIOTE 15 cMm
i 33 eM, a giaroHans € DiCEeKTPHCOI TOCTPOTO KVTA.

SHalau maomy pomba ABCD, axmio Bucora AK ginure cropony BC nHa
Bigpiskn BK =8 em, KC =2 cm.

SHall1 nepuMeTp NPAMOKYTHHKA, AKINO HOro maoila aopiesaoe 36 em”,
a omHA 31 cTopiH 9 em.

Croporn napanenorpama gopisHwoooTs 10 em i 12 em, a MeHIIa 3 BHCOT
5 cM. 3HaHAK OiNbIIY BUCOTY HIapajeiiorpamMa.

JHailinu naomy pisnobiunol Tpamerii, Ao 11 OCHOBU AOPIBHIOIOTE 3 CM
i 13 em, a giaroHaas € OICEKTPHCOK TYIIOTO KVTA.

SHaiau naomyy pomba ABCD, saxmo sucora BH ainuts cropony AD na

Bigpisku AH =8 cm, HD =9 cm.

SHAHIH NeEpUMETp NPAMOKYTHHKA, AKIO HOro niaomnia aopisHie 42 em?,

a ogHa 3i cropin T em.

Bucoru napanenorpaMma mopiBHOWOTE 5 cMm i1 6 cm, a Ginekma cropoHa
12 em. AN MeHITY CTOPOHY IapallelorpaMa.

dHailian maomy pieHobiuHOI Tpamenii, Akmo ii Oinekma ocHoBa 1 Giuna
CTOPOHA AOPIBHIOWOTH Bignosiguo 47 em 1 17 eMm, a giaroHans € DiceKTpH-
COH) TOCTPOro KyTa.

SHailiau oy pomba ABCD, axkmo sucora AP ginutes cropory CD na
Bigpizkn CP=1 em, PD =12 cm.

3Haligy mepEMeTp NPAMOKYTHHKA, AKINO iforo Imroma AopiBHOE 56 cm?,

a OmHA 31 cTopiH 8 cMm.

CropoHu napajiejorpama aopisHoiTs 14 cm i 16 em, a 6inkiia 3 BHCOT
8 cM. 3HaHAU MEHIIY BHCOTY HapajlelorpaMa.

dHalaun naoomy piBHOOIuHOI Tpamnerii, axkmo il MeHma ocHoBa 1 OiuHa
CTOPOHA AOPIBHIOIOTE Bianosiguo 11 ecm i 25 cMm, a giaroHans € diceKTpH-
COI0 TYIIOTD KYTA.

SHaliau naomy pomba ABCD, axkmo sucora DM pinutes cropony AB mHa
Bigpiskn AM =9 cm, BM =6 cm.



Pozain 4 MHOMoKY THUKK Ta iX MAOLL

@irypu HA3HBAKTHL pPIBHOBEJIHKHMH, A KyTH

AKIIO B HUX pPIBHIL: B croporn

B nepumerpn

N mnomi
Ilnoma piBHODeApEHOr0 NPAMOKYTHOTO A 2 B 442
TPHKYTHHUEKA 3 KATeTOM Z2a JOpPIBHIOE: B 242 I 842
Bucora napanenorpama 3i cropoHow a i Aa -+ S BS:a
ILIOIIEeI0 S JOpiBHIOE: Ba:S N2S:a
S8 AKOK 3 (pOPMYJI He BU3HAYAKTE ILJIOITY 1
pomba? Aa-h B '2'd1dz

1
B-a-h Tp-r
2

SHAWJAU MUJIONly Tpamenii, OCHOBH SKOL A 50 om? B 25 cnl
2cM18 cM, a BHCOTA O CM. B 30 cm> 15 e’
SHaliu mepuMeTp KBajpara, AKINo Horo A a B 4a
noma gopisHIE 4a’. B 2a I 8a
I1momia piBHOCTOPOHHBOI'O TPUKYTHHKA 31 a’J3 a’\3
CTOPOHOK @ JNOPIBHIOE: A 5 B 2

B 3a° r ﬂEv@
SHaMaM 1oy pomba, JgiaroHajal AKOro A 24 con’ B 20 o
IOpPIBHIOWTE 4 ¢cMm 1 6 cMm. E 12 ent r 8 em?

AM — wmeplana AABC. Axun sHar ciaifn A >
NOCTABHTH 3aMICTE +: b <
S * 285 ? B =

HABC HNABM
' He MOXHa BCTAHOBHTH

3Haliu nepuMeTp NpAMOKYTHHKA, AKMO A 126 em B 42 em

Horo cTropoHH BigHocATbeA AK 2 @ 5, B 21 cm N 90 cm

a mioma popieaioe 90 emZ,



Tunoei 3agayi 4na TEMaTUYHOMD KOHTPROMO

SHAUIU TJION[Yy NPpAMOKYTHHKA, JAlaroHalbs Akoro aopieHioe 10 cwm,
a ogHa 31 CTOplH 8 CM.

A 48 cm® B 44 em® B 60 cm” I 80 cm”

SHaUAW oy pomOa, aiaroHanl Axoro aopieHwOTE 10 eM 1 6 cMm.

A 8 cm? B 32 cv? B 60 cm® I 30 cm?

CepenHsa niHIA Tpanenil nfopleHe 19 eM, a BucoTa 6 cM. 3HAWIH ILI0ITY
Tparelil.

A2lcv® B90cvm® B 180cm® T 45 cm®

¥eTaHOBH BIANOBIAHICTE MiXK (hirypamu, 3agjaHnumMu ymoeamu (1-3), Ta
1x mromamu (A—/1).

' b
1 kBaapar, nlaroHanes Axoro aopieawe 10 cm A 24 em?®
2 pom0O, nmepumerp axoro 40 cm, a ogHa 3 giaromanein | B 50 cm”
12 cm B 96 cm”
3 piBHOOiuHA Tpamenia 3 ocHoBaMm 10 cm i 22 cm Ta | T 100 cm?
. niaroraurw 20 cm I 192 cm®

SHAUIHU MepHMeTp nmapaJjejiorpama, AKIo uoro mioma 120 cM®, a BUCOTH
NOPIBHIOIOTE o ¢M 1 6 cwMm.

SHalM IOy PlBHODeIpeHOro TPHKYTHHEKA, DIYHa CTOpPOHA 1 OCHOBA
AKoro nponopuiHi ymcnam 17 1 16, a BucoTra, npoBeneHa J10 OCHOBH,
nopieaie 30 cwm.

Menma ocHoBa 1 0Ol4HA cTOpOHA PpiBHODIYHOL Tpanemil EBIATOBIIHO
IOpIBHIOWOTE 8 cM 1 12 eM. dHaMAW miaomy Tpanenil, AKIO 11 rocTpHuH
Ky T nopieHioe 60°.

Touka HOTHKY KoJia, BOHCAHOTO YV PIBHOOIYHY Tpamneiniw, ALIUTE OI4HY
CTOPOHY Ha BIApI3KH 3 cMm 1 12 em. dHaiau nioiny Tpanemnil.

Hoeenu, 1o niaoma piBHODIYHOL Tpanenil J0plBHIOE NOJABOEHOMY M0DVTHKY
OluHOI CTOPOHH 1 pajlyca BIHCAHOTO B TPAIelil KoJa.

Mamemamurxa 3dae ceol ghopmeul Jaulie CUIbHUM
I CMIAUBUM...

A. I KoHgoposuu



226 ¥ Poznind MHOrokyTHWKW Ta ix mnowyi §

MHOroKYTHHK — IIpOCTA 3aMKHEHA JlaMaHa. YacTUHY ILIOIUHHA, oDMe-
JKEeHY IpPOCTOH 3aMKHEHOK JIaMaHOK, TAKOM HASHBAKTHE MHOTOKVTHHHKOM.
KoXHHWU n-KYTHUK MAae n CTOPIH, 11 BEPIIWH 1 11 KYTIB.

ARNO KOMHUHM KYT MHOI'OKYTHHKA MEHINHH Bl1J pO3ropHyTOro, Moro Ha-
3UBAIOTE ONYKJAUM, AKINO X04 OJHWH KYT MHOMOKYVTHHKA OLIBINIHUH Bl pO3-
ropHYTOro, HOro Ha3WBaAKTh HEONYKJAUM MHOTOKYTHHKOM.

a &

OnvkaHil MHOTOKVTHHEK HeonvEiaul MHOTOKVTHHEK

KoxHa cTOpoHA MHOTOKYTHHKA MEHIIAa Bl CYMH YCiX 1HIIUX HOT'0 CTOPIH.
CyMy I0OB3HWH yCI1X CTOPIH MHOTOKYTHHKA HA3WBAIOTE HOTO NMEPUMETDOM.

CymMa yeclxX KYTIB OOVKJIOro n-KyTHUEKa aopieHoe 180° - (n — 2). CymMma 30-
BHIMIHIX KYTIB ONYKJION0 MHOTOKYTHHKA, B3ATHX MO OJHOMY IIPpH KOMHIH
BEpPILINHI1, HopiBHIOE 360°.

FKI10 BCl BEpINIMHHA MHOTOKYTHHKA JIEKaTh Ha KOJI1, TAKHH MHOTOKYTHHE
Ha3UBaKTh GNUCAHUM I KOJ0, & KOJIO — ONUCAHUM HABKO0JA0 MHOZOKYMHUKA.

AKmo Bcl CTOPOHHM MHOMOKYTHHEA JOTHKAKTHLCA [0 KOJa, TAKHH MHO-
rOKYTHHK HA3WBAKTH ONHCAHMM HABKOJIO KO0Ja, 8 KOJO0 — BIHCAHUM
Yy MHOTOKYTHHK.

As

Ay

A

ol

VY KOMHUU TPUKYVTHHUK MOMHA BIMNCATH KOJIO 1 HABKOJIO KOMHOrIO TpH-
KYTHHKA MOKHA OIMCATH KOJIO.

Koo MoHa BOHCATH TIJIBKHM B TAKMH YOTHPHKYTHHK, CyMa JIBOX IIpO-
THJIEXHUX CTOPIH AKOr0 AOPIBHKE CYMI1 ABOX 1HIIHUX HOr0 CTOPIH.

Kono moxxHA onmmcaTH TINBKH HABKOJO TAKOro Y4OTHPHKYTHHEA, CcyMa
NBOX NMPOTHJIEHKHHUX KYTIB AKOro jopisHwoe 180°,



[onoeHe B po3aini 4

b
ILmoma npAMOKYTHHEKA JOPIBHIE M00YTKY ABOX HOro
CYCIAHIX CTOpPIH: ¢
B & S=ab
. IInoma mnapanenorpaMa [OPIBHIOE HTOOYTRY
HOro CTOPOHH Ha BHUCOTY, IPOBEIEHY M0 III€l
A e D CTOPOHH:
S=ah
Ilmoma Tpamneuil gfopiBHIOE H0DYTKY IiB- ¢ .
CyMH 11 OCHOB Ha BHCOTY, TODOTO A00YTHKY G .2 B2 h
cepeaHLOI JI1HII 1 BUCOTH : 2
A a D

Ilaoma 9oOTHPHKYTHHEKA 3 NEPIEeHIUKYVIADHUMHE AlaroHanaAMH (30KpeMa
pomba, nensTolfla 1 KBAAPATA) JOPIBHIOE NIiBAOOYTKY AlaroHaJien:

o
Il

1
"z"ﬁﬁdz

Ilmoma TPHKYTHHKA JOPIBHIOE MHIBJODOYTHY
MOT0 CTOPOHHM HA BHCOTY, NOPOBEIeHY MO0 IIlel
CTOPOHU:

Ilnoma nNpAMOKYTHOro TPHKYTHHKA [OPIBHIOE MNIBIO-
OYTHKY HOro KaTeTis:

o - 'ﬂ
Ilnoma plEHOCTOPOHHBOI'0 TPHKYTHHKA 31 CTO- a>\3

POHOIO @ NOPIBHIOE: S = 1

Ilmoma MHOrOKYTHHKA, ONHCAHOI0 HABKOJIO KOJA, MOPIBHIOE N00YVTHY
MiBNEepUMETPa MHOTOKYVTHHKA Ha pajiyc Kojaa: S = pr.
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Ipedmem mamemamuru HAcMIiAbKU cepllo3HUlL,
UL0 KOPUCHO He empavamu MOMAUB0CTEl,
pobumu itozo AxoMoza Uikasiuium

Baesz [lackaaw

Knac nominserbca Ha TpU IPyNH: «ICTOPUKH», «MaTeMaTHKH», <«Ipak-
THUEW». KOKeH YUeHb / KOXKHAa YUEHIIdA MOKe B3ATH yuacTh V pobdoTi omgHiel
a0d0 ABOX NPOEKTHHUX I'PYIL.

1. Ieropuku/icTOPMKHHE]I BHBYAIOTEH
BHHUKHEHHA Ta BUKODHUCTAHHA PI3HHUX
crioco0lB po3pl3aHHA 1 CKJIAJAHHA YO-
THPHUKYTHHKIB (TaHrpam, CTOMAaxl1oH,
BUTHHAHKHM, opurami Tomio). Ha 3a-
XHCT MOTYHTE KOPOTKE MOBIIOMJIEHHA
1 Ipe3eHTAIlIlD 3 KOHKPETHHMMH IIDH-
kaagamu. Hanpurknan:

BumunaHku — 1 CHMeTHI Ta
OPHAMEHTAJIBHI NPUKPACH JKHUTIIA, BU-
TATI HOMKHUIAMH ad0 BHUPI3aH]I HOMXEM
3 Dimoro ¥ KOJNBLOPOBOI'O NIANEPY, AKHH
CKJIAJaJHd BABOE, BUETBEPO, YBOCEMEPO...

Bumuunanku y euznadi opHaAMEeHMAAbHUX cMlY2 YTBOPHOTHE 3 JOBroil
CMVIXKH Nanepy, AKY CKJIAJAKTE «FAPMOINKOK» JIBA, YOTHPH, BiciM 1 DiabIme
pasiB. Ha niHIAX 3rUHY VTBOPHIOTLCA CHUMETPHUYHI MOBTOPEHHA 300pasKeHsb.

Bumuuanku Yy 6uzafdi axypHux, cimiacmux OpHaMeHMié BUPI3AIOTh
3 narnepy, 1o mae (opMy OpAMOKYTHHKA, KBAJpaTa, MIPABUJIBLHOTO TPHUKYT-
HHAKA abo mMecTUKYTHHEKA. APDKYII nanepy OpAMOKYTHOI (DOpPMH CKJIANAKOTh
baraTo pas3iB HaBILJI 110 J1HIAX, ODapajJelbHHUX CTOPOHAM IIPAMOKYTHHUKA.
Aprym manepy v ¢opMi KBagpara NneperuHalOThL HABMIIM 1 3a AiaroHaJIaAMH.
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2. Maremaruxu JodHpawTs 1 pO3B A3VIOTL 'eOMETPHUYHI 3ajadi, AK1l CTO-
CVIOTBCH PO3pl3aHHA 1 CKJAJAHHA YOTHUPHKYTHHKIB. [loCcal:KyHOTE HaAB-
HICTH pPI3HUX crocoDlB BHKOHAHHA 3aBaaHHA. Ha 3axueT roryioTs noprdoiaio
3 YMOBAMHM 3ajad, criocobaMu IX po3B’A3aHHA TA PealbHUMH MOJEeJAMH.

Ile MmoxyTE OYTH 3ajadl pi3HOl CKJAAMHOCTI — B1J HAWIPOCTIINHUX (KBAa-
IpaT po3pl3aTH Ha ABA PIBHI1 KBaJApaTH)

D

P Z K

. lHparTuen BUBYAKTE PI3HI NpeaMeTH modyTy, 110 VTBOPHKTHLCHA PO3-
pizaHHAM 1/4M CKJIAJAHHAM YOTHPHKYVTHHKIB (IOIMUTTH CEPBETOK 13 KJIATI-
THKIE TKAHHMHH YH B'A3aHHUX KBaJpPATiB, CTBOPEHHS MOAVJILHOI'O OpHrami,
CHJIAAHHA NAPKETIB, BUTOTOBJIEHHA NpUEKpacu 3 amaikanil Torie). Odwu-
pawTsE OAHWH 13 IIPeIMETIE 1 BUI'OTOBIAITE CBOIMH pykamu. Ha zaxuer ro-
TYIOTH BHCTABKY BHpoOIB. llogarTes cxemy Ta 0coOJIMBOCTI BUIOTOBJIEHHSA

BHpOOY.
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¥YuHl/yueHHIl QOPMYIOTECH YV I'PYVIIH, 1 KOMHA I'pylia Npallloe Hall OJHIEW
13 3aIIpONOHOBAHUX HUJKUE TeM:

1. HomiGuieTsh TPHKYTHHEKIE Yy podorax MaTeMaTHKIB pI3HHX dacisb.
Hanpurnan.

Buenna npo noxibHicTs (hiryp cteopoBajyoca y CrapomasHiin ['pemil

B V-IV ctr. 1o H. e. B npanax l'innokpara Xilocekoro, Apxira Tapent-

ceroro, Esnokca KHifceKoro. EBKiig nogae TBepAKeHHA NIPO MOAI0HICTL

¢iryp v moctiid KHu3l «0OcHOB».

KRuraiiceku matematuk Jlwo Xyen (200280 pp.) Hanucae Teip «MaTema-

THYHHUH TPaKTAT NP0 MOPCEKHHM OCTpiB#». ¥ HBOMY HA KOHKDETHHX IIpH-

KJajax 3a JA0IIOMOroX MeToAy HOAI0OHMX TPHUKYTHHEKIB POZKPHB NPUHOMH

BU3HAYEHHA BlJACTaHI 0 HEJOCTYHOHUX 0D0’€KTIE 1 I1X po3MiplB: BHUCOTA OCT-

poBa, COCHHU, Bel, MIUpHUHA rlp, CTIHHA, PIYKH, IMADMHA VIIEJIWHH, AMH.

2. IlanTrorpach — npuiaan nas 301abINeHHEA Y¥ 3MEeHIIEeHHA 300pakeHb.
IloacHiTe npuamEn ail. llew npunaja ceBoro yacy aKTHBHO BHKOPHCTOBY-
BABCHA YV MapKIIeHAepchKHX poboTax (0OCBOEHHA POJOBHINA KOPHUCHHX KO-
najiuH), reofiesdll Ta IHIIAX BHAAX AIAJBHOCTI. 3 PO3BUTHOM KOMII HOTEPHOL
TeXHIKH Ta MAaIlWHHOL rpa(lKkyd poJas nastrorpada cyTTEBO 3MEHIIHIACS.

5. Buxopuerangasa nmonidHoOCT1 V!

P13HUX ranysfax 3HaHb (piauka — 300paKeHHA B JIIH3aX, Dlojgoria — Da-
raToKpaTHe 3011bIIIeHHA CKJIAJOBUX KPOBI TOIIO);

apxiTeKTypl Ta OVAIBHUITEL (I1aHH KBApPTHpD, OYIWMHKIB TOIIO);
BUPODHHUIITE] (MOJeHOBAHHA OAATIY 1 BAYTTHA, NAKYBAJBHOL NPOAVKIILL);
MHCTEIITB]l (CXeMH )i BHIIHBKH XPECTHHKOM).

4., Ilpoerimi camonoaioni d¢irypu Ta 1Ix
CTBOPEHHS.

CaMononlbHOW reoMeTpHYHOW ((PITYDPOK HA3H-
BAKTE (hirypy, AKY MOXKHA po30UTH HA CKIHYEHHY
K1JBKICTE 11 4acTHH (110 HE MalTh COLJILHHUX BHY-
TPLIIHIX TOYOK), KOMKHA 3 AKHX NoAldHA A0 Belel
(pirypu 3 neBHUM Koe(plleHTOM HoA10HOCTI.
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9. DpakrTanan AK NpHEIAn caMonogioHux diryp. PoarnaHeMo JITHCTOK
nanopoti. KosxeH MeHmIMH HOro JIHCTOK, PO3MINIeHWNW Ha cTedial, 1mo-
BTOpIOE OVIOBY BEJIHKOIO JIMCTHKA. A KOMEH 3 JINCTOYKIB, PO3MiIlleHHUX HAa
IHUX MeHIIHUX JIUCTKAaX, NoAI0HHUH 1 10 BeJIMKOI'0 JHCTKA, 1 J0 MeHIIOoro, Ha
AKOMY BlH pO3MIIIIEeHWH,

fAckpasuMm npurknazom dpaxkrana 1 caMmomnofldHol Girypu € JpakoH
Xaprepa.

NucTok nanopoTi HpakoH XapTepa

6. Burkopueranaa noaidnoeri v nodoyri. Hanpurknana, Ta xogem apobHTH
CBOIMH PYKaMH NnogapyHoOK TaTorl. lle moxxe OyTH M'AKa irpamka <«Kumnsas.

Bukpliika pospaxosaHa Ha MaJIeHBKY Irpaliky, a TH Xodeml 3poduTH 0labmry.
Axi Teoi mii? Ak 30iMbIIMTH BUKPIHKY 3a HOIIOMOIOK KJIITHHOK?

IlogibEMMH € NpUXBATKH [JIA OOCYAY: MaJleHbK1 — JIJIA JOYKH 1 CHHA,
BeJIHK]l — JOJid MaMH 1 TaTa.

Peaynerarn po0oTH HAJ NPOEKTOM KOXKHA rpyna o(opMIIKeE y BHITIAL
rpynoBoro noptdoJiio 3 KoM I0TEePHOK Mpe3eHTallielo.
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Ileit npoeKT AOU1NIBHO BHKOHYBATH 1HAHUBIAVAJIBHO 38 TAKHM OJaHOM.
1. lllo maxe icmopuyHi 3adaui.
2. Busxnauni mamemamuyHi 3adayi.

3. Ilpuxaadu mpvox icmopuurux zaday pizHux Hapodie i pizHux uacis,
WO CMOCYIOMbCA NPAMOKYMHO20 MPUKYMHUKA.

4, Poze’a3ysannsa obpanux zadad.

5. Bidomocmi npo aemopa 3adaui (axulo makxkuii €) abo kopomka xapak-

mepucmuKka enoxu, 8 AKY Oyau cmeopeHi 3adaul.

Sanadl, 3depexeH] 1CTOplew, 10 NepelaKTHCH BlJ NOKOJIHHA [0 HNOKO-
JIIHHA, HA3WUBAKTE ICTODHYHHUMH 3agauamMi. lle zagaul 3 gapHIX ICTODHYHHUX
nam ATOK, 3ajadl, CTBOPeH1 B1JIOMUMH MaTeMATHKaMHu ado IHINMMH iIcCTOpHY-
HHUMHM IIOCTATAMH, 3a/a4l 3 JABHIX NIAPYYHUKIE 1 TPAKTATIB, X VPHAaJIB Ta
IHIMHUX IPYKOBAHUX JXepel, a4 TAKOMX 3 MaTeMATUYHUX (QONBKJIOPIE PI3HUX
HapoJlB.

baraTto sanmad, Akl JIWILIA 00 HAC 3 CHBOl JaBHWHH, II1KAaABl He CTLILKH
B MATEMATHYHOMY, CKIIBKH B ICTODUMYHOMY PO3YMIHHI: BOHH JANTH MOXK-
JUBICTE CYYACHHKAM OIIHWTH pPiBeHb PO3BHUTKY MATEMATHKH B pPl3HI YacH.
Takl zanaul Oynu mocTaBieHl nmoTpedaM¥ MPAKTHUKU 1 PO3B A3VBaJHCH IIe
2000 poxkir go HamOl epH, NpPO 110 CBIAYATE TEKCTH ErMIEeTCEKHUX NAIIpyClB,
BABHJIOHCBKHMX IMIMHAHWX [0IMIe40K (BH3HAYEHHHA JlaroHajl KeBajapata, abdo
rinoTeHy3u NpAMOKYTHOIO TPHKYTHHKA), KATAUCEKUX pyKonucie (4 npAaMo-
KYTHI TPHKYTHHKH 31 cTOpoHaMHu 3, 4, 1 9 1 KBagpar 31 cTopoHOK 1 yTBO-
PHIOTE KBAJIPAT 31 CTOPOHO D).

Jlo BU3HAYHWUX MaTeMaTHYHMX 3a/1a4 HAJIEKAaTh 3ajadl npo KBaJpaTrypy
Kpyra, NOJABOEHHA KyDa, TPHCEKI[IH KYTa. SarajbHO BIIOMHUMHM € 3aaadi
npo cepnuku I'inmnokpara, KeHIrcOeprcbKl MOCTH, YOTHDH (hapOdM TOIIO.

PoarnsaneMo KiljibKa ICTOPHYHHUX 3ajad. 1

1. Jagaua An-Bipyai. 3HaIOYHU BHCOTY TI'OpH,
AKA 3HAXOAUTHLCHA HA BIAKPHUTIH MICIEBOCTl, BH-
3HAYUTH pajlyc SeMJl.

Poze'azanna. Hexan Bucora ropu h, a paaiyce
asemyi B. Bumipasmu o (KyT HaXUJIyY F'OPH30HTY
3 BepIIUHH ropu), apicranemo R = (R + h) cosa.
Mosxemo 3HauTu R:

R = Rcoso + hcosa abo R(1 — cosa) = hcosa. 3igcu R = fcos d .

1 -cosa
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Aody-Peiixan ans-Bipyni (973—1048) — xopeamMcbKuii
BYUEHHH-eHIIUKJIONEeJUCT. Spo0OHUB 3HAYUHHUKM BHECOK Y Ma-
TEMATHKY, acTpoOHOMIiKW, (hiZHKY, MIHEpPAaJOriw, 1CTOpio
Ta eTHorpadiw. Mae cyrTeBl 3100yTKH B apupmMeTHIl,
anredpi, reomeTpil Ta TPHUTOHOMETPIL.

¥ I kamxnl «Kanwon Macyaa» bBipyHI BUKIaB cBOIL
MIpKYBAHHA 3 TPUrOHOMETpil: AaB O3HAYEHHA OCHOBHHX IMECTH TPHUIOHO-
METPHYHHUX (DVHKIIH, pO3rNAHYE 1X BJACTHEOCTl, BUBIB JIeAK]l TPHUTOHOME-
TpU4H]1 (hbopMyIH, CKJAB TADIHUI] 3aJeHHOCTI TPUIOHOMETPHYHNX BeJIHYHH,
Poaeugar 1 MUPOKO 3aCTOCOBYBAB TPUI'OHOMETPIH AK MATEMATHYHY OCHOBY
npakTU4YHOI acTpoHoMil. PoapoOuB HOBMM MeTOI BU3HAYEHHA pajlycy SeMJrl
MIJIAXOM CHOCTEpPe:XeHHHA MOJOMEeHHA 'OPHI0HTY 3 BEPIIHHH TOpPH.

2. 3apaua I. Ilpeiibepa. 3a DaHUMH TiNOTEHY30H i CYMOK KAaTeTiB
3HAWTH KaTeTH.

Poze'azanna. Akmo ¢ — rinorenysa, a a + b = s — cyma kKartertiB, TO:

c¢* = a* + b* — reopema Iliparopa;
s°=(a + b)® =a® + 2ab + b* = ¢* + 2ab, sBigcu s° — ¢* = 2ab.

a+ b = s,

a-b=0,5s" - c?).

SHAWOYH CYMY 1 To0OYyTOK ABOX YHCeJ, MOXKeMO 3HauTH a 1 b.

I. IllpeiiGep (=1492—1525) — HiMenbKHI MaTEeMATHK i TeOpeTHK MYV-
3HKH, BHKJIaJa4 MaTEMATHKH BlJIEHCLKOI'0O YHIBEPCHTETY. SalpollOHOBAHA
3ajiadya MICTHTLCH YV Horo rpakrari «BueHHA npo mlal yuciaa 1 apodms.

3. dagaua Biera. Jdxmo a 1 b — KaTeTH NpAMOKYTHOIO TPUKYTHHKA, TO

Maemo cucreMy pIBHAHB

2 2 . ;
\Jl(ﬂl + b — rifnnoTedvaa, a AKINO d — KaTeT, a ¢ — TIlII0TeHyV3a NIPpAMOKYT-

2 2 : wr
HOT'O TDHEYTHHEAa, TO ‘\!{T — " — 1HImMUH Karer. R{JPHET},TIDT:IHEE nmnumM, I10-

byavii: 1) tw%; 2) am,
Poze'azanna. llepeTBopriMO KOKeH 13 BUpasiB

1) a5 = V5a’ = Va® + 4a® = Ja® + (2a)* ;
2) a1l = V11a® = \/36a® - 25a° = \(6a)? ~ (5a)" .

Maemo:

1) a5 — rifnoTeHy3a NPpAMOKYTHOI'O TPUKYTHHUKA, Ka-
TeTH AKOro JOPIBHIOWTE a 1 24a.

2) a\11 — xarer NpAMOKYTHOI'O TPHKYTHHEKA 31 CTO-

poHamMu 6a (rirmorenysa) 1 5a (Karer).

dpancya Bier (1540—-1601) — BugaTuuil (ppaHIY3BKHIA MaTeMaTHK. 3a
OoCcBITOK W0OpHcT. BbyB agBorkaroM 1 paJHHMKOM (PpPaHIYV3BKHX KopoJaie. Ma-
TEMATHKOK 3aMMaicda Ha J03Blanil. CTBopHE anredpaldHy CHMBOJIKY, II0
CIPHUAJIO PO3BHUTKY alredpH AK HaYKH. SaCTOCYBAB IeOMeTpPl0 1 TPUrOHOME-
TPilO JI0 PO3B’A3YVBAaHHA PiBHAHL i V¥ TaKWi cmocid BuBiB DaraTo croiBBigHO-

MeHb M1 TPUTOHOMETPHYHHMMH (DYHKIIAMH KYTIB.
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IIponnornyeMo aBa BaplaHTH [JiA OpraHl13allll OpPoOEKTY.

I. IlpuknanHl 3agaul BUHUKAKTE V N00YTl, HA BHPOOHHUIITEL, ¥V NPOMHC-
JIOBOCTi, ¥ CLIBCBKOMY roclojapcTBl Toino. TodTO BOHM TICHO TOBA3aH1
3 HUTTENIANBHICTIO NOAUHU. llell HaBUanbHUM NPOEKT MOXKe OYTH BHUKO-
HAHWH YYHAMH Ta VUeHHIAMH Y TICHIH croiBnpartl 3 poauHow. Toal MoKHA
3ocepeMTHCA Ha TAKHX NHTAHHAX:

1. Ilikase npo maomtl ¢giryp.

2. Sajadl NIpo BH3HAYEHHA Lol (hiryp y npodeciiHlid AlAJNBHOCTI MOIX

DaTBKIB.

d. Sajayl npo BU3HAYeHHA I1ionl Giryp v nodyTl Moel pooHHH.

4. ik A BUKOpHCTOBY HADYTI 3HAHHA Opo nioill ¢iryp Ha OpakTHILL.

llikarl BigomocTi npo miromll (iryp MoMXyTh CTOCYBATHCA PIZHUX OOH-
HHUIs BUMIPHOBAHHA: KOMII OTEpPHI TabJMUIl KOHBepTallll OAMHUIE TLJIOIII,
noBefleHHA (GopMya aasa o0YHCIeHHA ILJION] 3a AOINOMOrOK OpHrami TOIIO.
Hanpuknan, crapl cJIOB'AHCBK] OAWHHII ILIOMO] 13 CYYACHHMM CII1BBIJIHO-
CATHCHA TAK:

— 1 keagparsHa (kB.) Bepcta = 250 000 kB. caxxuir = 1,1381 KM>;

— 1 necarura = 2 400 ks. caxxHIB = 1,0925 rexrapa = 10 925 ME;

— 1 konnaa = 0,1 gecaturnu = 1 092,5 ME;

— 1 KB. cakeHb = 9 KB. apmuHiB = 4,5522 M%;

— 1 kB. apmuH = 256 kB. Bepmkie = 0,5058 m%;

— 1 kB. Bepmok = 19,758 EME;

— 1 k8. oyt = 9,29 kB. 1rouma = 00,0929 ME;

— 1 gB. mwiim = 6,452 cm®.

OcTaHH] ABa 3aBIAHHA MOMKYThH CTOCYBATHCHA, HANPHKJAJ, BH3HAYEHHA
IOl TKAHWHHU, HeOOX1AHOL AJA MepeTAKKH M AKUX MedJiB 4W po3MIpIB
IUIIBKH [AJ1Ad OHOBJIEHHA KapKacHUX MeOJlB TOIO.

1I. HapuansHO-m113HABANBHY JMIAJMBHICTE: HOiJl yac poDOTH HAJ MPOEKTOM
MOJKHA OpraHi3yBaTH 1 3a TAKHM ILIaHOM:

1. Samaul, MO CTOCYIOTHLCA O0UHCJeHHA ILJIOLI YV JABHHUHY.

2. Ilikagrl npapuia BUMIpHOBAHHA ILIOII B HAPOAHINA MaTeMAaTHII].



IlaBHl Ta cy4acHl OJMHHUIIl BUMIPDHOBAHHA ILJOII V HAPOILE CEITY.
Jajladl Npo BUMIPHOBAHHA [JIOL] V CLIbCHKOMY I'ocrojapcTsl.
BumiproBaHHA 1701 B Jerkiid IpoOMHCIOBOCTI.

3aadi eKOHOMIYHOro 3MicTy, MOB'A3aHI 3 BUMIDIOBAHHAM ILJIOILI,
. BuMmiproBaHHA M0 V¥ ToDYTI.

. 9ajadi, 1o CTOCYHTLCHA BU3HAYCHHSA ILJIONL HA OVIiBHHUIITBI.

9. 3agaui, 10 CTOCYHTHCH BH3HAYEHHSA ILJION] HA TPAaHCIIOPTI.

PoarnaseMo KinbKa NPHUKJIAJIE.

Janaui, MO CTOCYHOThCH 00YHCIIEHHA ILJIONL ¥V TABHHUHY.

3anmaua Maiimonina (1138—-1204). Ha ginasni miromero
64 kB. mosnoHi (8 x 8) 3opaHo 13 rpanok (Ha MaJIHKY 3a-
INTPHUXOBAHL): 10 & TPAAKH NJ0MIery 1 KB. J0JIOHA B KOMKHIN
30BHIIIHIN cMy3l, a 13 — y BHrIAAl KBajgpaTa, YTBOPEHOI'O
CHOJIYyUeHHAM cepeauH Keaapara ABCD. Buzpauntu, Ay
YJACTHHY ALIAHKHA 30paHO.

Jajadl npo BUMIpHBAHHA IJ0I V CLIBCHKOMY roCHoIapcTBl.

damaua A. Kondoporuua. KombaliH 3 INMHUPHHOI 3a-
XBaTy m 30Mpae Bpoxau 3 NPAMOKYTHOI'O IOJIA IJIOIIEID S,
INUPUHA AKOr0 KpaTHAa INOABOEHIM INWUPHHI 3axsatry (2mn,
Je n — HaTypajbHe 4YHCa0). Ky BIACTAHE NPOUJE KOM-
Daiin, 3i0paBIIM BpOKail HA BCHOMY MOJIi?

Aunpiit 'puropoenu Kondoposuu
(1961-1997) — ykpaiHCBKMI BYeHM, (a-
XiBells IcTOpll MaTeMaTHKH Ta MeTOOHKH
HABYAHHA MAaTEMATHKH, NOOIYJIAPH3ATOD
MATEMATHYHHWX 3HaHL. ¥ WOro maopobry
noax 200 agpykoBaHHMX npanbk, NPHCBAYEHHUX MAaTeMa-
THYHINH OIATOTOBIl VY4YHIB, icTOopll MaTeMATHKH, MaTeMa-
THYHUM IrpaM 1 rojJIOBOJIOMKAaM, 3aCTOCYBAHHAM MaTeMa-
THKH TOILO.

BumiproBanHA miaony y mo0dyTi.

TpoTryapHa ILIUTKa Mae po3aMipH
200 x 100 mm. CrinbKHM 4YepBOHOL Ta cipol
MJIUTKA 3HANOOUTHCA M1 3aMOIIEHHA [0-
pl:xKH, 300paKeHoOl HA MAJKHKY, IOBMHUHOK
10 mM? Pospaxyi KiJbKICTE KOMHOIO BHIY
MNIUTKHA, HAKIIO J0PLMKKY 3aMOIIVBATUMYTh
TAK, AK MOKA3AHO HA JBOX IHINMKWX MAJNHHKAX.

T Knymba mae hopMy 1rec-
THKYTHHKA, KOMHa CTO-
poHa AKoro gopieHwe 15 M. Il kayMmOy mominwnau Ha
14 pipEmnx Tpanenii 1 12 pipHuUX TpuKYTHHKIB. O0unciaun
ILI0INY KJIyMOM, 3aciAHOL TPABOW (3ejleHUH KoJip). fAxy
YACTHHY KJIYMOM 3acigHo Tpasow?
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o poamiay 1

Ilepumerp mapanenorpama MNPK popieHOE 48 cM, a ODepUMeTp

TpUKYTHHEAa MNP nopiBHwoe 36 cM. 3HAWAM AlaroHajl mapaJeo-

rpama, akmo MP: NK =3: 2.

SHaWaIu nepumeTp napanenorpama ABCD, arimo AB = a 1 DicekTpuca

KyTa A neperunae cropory BC B 11 cepenuHl.

CTopoHH NpAMOKYTHHEA OPONOPIIHH]I yMcaaM 2 1 5, a TOUKA Iepe-

THHY JAlaroHAaJed BlAmajeHa Bij oiHIel 31 cTOplH Ha 9 cM MeHIe,

HI}K BIJ Apyrol. JHAUAW NMepUMeTp NPAMOKYTHHKA.

a) Ha pglaronani AC npamokyTHHKa ABCD BigknaaeHo piBHI
Biapizku AM 1 CN. [losean, mo MBND — napanejorpam.

0) Poap’axxn nonepenHw 3ajmagy, AKmoE Todkd M 1 N Jnexars Ha
npoaosxeHHAX AC.

Ha npopnos:xennax plaronaned AC 1 BD npamokytHuka ABCD Bij-

KJaajgeHo pieHl Bigpisgn AM, BN, CP, DK. Jlopegu, 110

MNPK — npaAMOKYTHHEK.

SHaMAM KyTH pombda, HAKIN0 HOro CTOPOHA

VTBOPIOE 3 AlaroHaJIAMH KYTH, OJUH 3 AKHUX Ha

20° PlnbmIKUK 3a APYIrUid,

IHiaronani pomba VYTBOPHWTE 31 CTOPOHOI

KYTH, NponopiiiHl gyucaam 1 1 9. 3HaAUIH me-

pumMeTp pomda, AKINO BiJICTAHB MI13X MOro napa-

JleJIbHUMH CTOPOHAMH JIOPIBHIOE 8 CM.

Hano pomb ABCD (man. 22.3). AM = CN,

BP = DK. Hosenu, mio MPNK — pomo. Man. 22.3

Ha cropornax AB 1 CD wBajgpara ABCD BasaTo

Touku T 1 F tak, mo AT =CF. llopenu, mo TEBFI) — napanenorpam.

Ha npopoe:xenHax plaroHanl AC kepaapara ABCD B3zaTo Touku M

1 N tak, mio AM = CN. Hosenu, mo MBND — pom0, 1 3HAUIHA HOTO

nepumeTp, AKmOoO AC=16cm1 AFABM : ~ABD =1 : 3.

Y piBHOOENpEeHUH MIPAMOKYTHHHA TPHKYTHHEK 3 KaTeToM 6 cM BIIHCAHO

KBaJpaT TakK, M0 IPAMHHA KYT V HUX COLIBHWUH. JHAWUIHA HNEepPUMETD

KBaJpara.
Y piBHODeapEeHHUHN NPAMOKYTHHH TPHKYTHHE BIOHCAHO NPAMOKYVTHHE
TAK, [0 ABl MOro BepIIMHH JIEXAaTh HA IIOOTEeHVY3l, a Bl — Ha Ka-

TeTax. SHAHIM MOBKHUHY riloOTeHY3H, AKII0 ODepHMeTp IpPAMOKYT-
HUKA 18 cM, a ojHA 31 CTOpPIH Ha 3 cM OLIkIIA 3a Apyry.



Janadi ons NOBTOpEeHHSA

¥ pieHocropoHHId® A ABC Brnucaso pombD B

AMNP (man. 22.4). 3gaiian nepumMeTp pomoa,
AKINO NepuMeTp YoTHPHKYTHHKA AMNC no-

pieHIOE 60 cMm. M N
Yepez pepminry A A ABC nmpoBelieHO TIpAMY

AK (K € B(C), axa neperuHae meniany BM

y Tourl P. [logenu, mio: A P C
a) BK : KC=1:2, avmo BP = PM;

6) BK = KC, aixmo BP: PM=2: 1. MGH 228

CymMa nBox KyTIB Tpanei(il aopieHwe 140° a asa 1HOI KYTH IIpONO-
puiHl yucaam 4 1 7. 3HAMIH KYTH Tpanemil.

Y pieHODIUHINA Tpanenil 3 kyrom 60° BucoTa, NpoBe/leHA 3 BEPILIHHH
TYIOTrQ KyTa, NIIATE OlnkIy OCHOBY Ha BiApi3KH 4 cMm 1 10 em.
JHaWIH NepUMeTp Tpamnerii.

IliaroHans Tpaneunil NepneHAUKYAAPHA 10 DIYHOI CTOPOHHU 1 YTRBOPIOE
3 OlABIIIOK OCHOBOK, AKA NOp1BHIOE 18 cM, KyT 45°. 3HAUAH BHUCOTY
Tparteril.

IliaroHaiss piBHOOIYHO] Tpamnellil € 01CEeKTPUCOI TOCTPOro KyTa 1 nep-
NeEHAUKYJIAPHA A0 0l4uHOI cTOpoHH, AKa mopiBHoe 10 cMm. dHauau
IeEpUMETp Tpanergii, AKIIO 11 KYTH BiJHOCAThECA AK 1 : 2,

SHAMAW OCHOBH Tpamnellil, AKIIO I1X p13HUILA JOPIBHIOE & CM, 4 CepelHdA
aiHlg 19 cmM.

Cepenna niHiA Tpanellil fopieHwe 18 ¢M 1 A1IUTHECA AlAaroHAJJIKD Ha
BiAPI3KH, OAWH 3 AKUX HA o CM OLIBLIINWHK 3a APYIrHH. JHAWIHA OCHOBH
Tpalelil.

OcHOBH Tpamnelill NponopiiiHl yneaam 2 1 9, a BIAPI30OK CepelHbol
JiHil, AKHE JIeMKHUTE MiM giaroHanamu, maopieHoe 6 cm. 3Haign
OCHOBH Tparelril.

SHAWUAKW OCHOBH Tpanenil, AKIO 11 cepeaHA JiHIA AoplBHIOE [ 1 ail-
JUTLCA HABILI OPAMOK, 0 NPOXOAHTE 4Yepe3 BepIIMHY Tpanemil
napajenbHo DIUHINA CTOPOHL.

Tourkn A 1 B nexars mo oguH OIK BlJ OpAMOl Ha BlacTa”Hl 7 €M
1 15 em Big Hel. Touku M, N, K mnartes Biapizok AB Ha 4 piBHI
YacTUHH. JHAWIW BlAcTaHes Bl Touok M, N, K no npamol.

Tourkn A 1 B nmemxars no oguH 01K Bijg npaAmol Ha BigcTadl 2 cMm 1
10 cm Big Hel. 3HAUAW BiACTAHBL Big TouK® M mo npamol, axmo M
esxxuTe Mixk A1 B1 AM :ME=1: 3.

biunl cropoHH Tpamernil JeXaTh HA HNEPOEHIAUKYIAPDHHX NOPAMHX.
HoBean, 10 BIAPI30K, AKHHM 3€IHYE CepeHHH OCHOB Tpamelil,
IOPIBHIOE 1X MIBPI3HHIIL.

Kyrosa mipa ayru AB popieHoe 72° a ayru AC — 39° dSHanau
£ BOC 1 £BAC, ne O — UeHTp KoJiA.
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Mo po3aiay 2
OcHoBH Tpamnenil foplBHHOKOTE & ¢M 1 12 eMm, a 0luHl cTopoHEH 6 cM
1 15 cm. Ha crlabku Tpeba npoioB:xHTH OIUHI CTOPOHH, 100 BOHH
nepeTHyiaIucA?

CTopoHH TPUKYTHHKA NpPOOOPI[iiHI uncaam 2, 71 8. 3HAWIN CTOPOHHA
noAldHOTrO TPHKYTHHEKA, DEPUMETD AKOro 34 cm.

CTopoHHM TPHKYTHHKA HOpIBHIOWTE 4 cMm, 12 em 1 15 cMm. SHaUaH
MNEPUMETP NMOAIDHOTO TPHKYTHHKA, MEeHIIa CTopoHa Axoro 12 cwm.
OcHoBH Tpanenil mopiBHWOKOTE 6 cMm 1 18 cMm. ¥V AKOMY BIIHOIIIEHH]
niaroHaJi JinATbCH TOYKOK NEepeTHuHY?!

Bepminra rocrporo kyta A napanenorpama ABCD BiananeHa Bl
npaMux CB1CD Ha 4 em 1 6 cM BIANOBIAHO. SHAMAHW CTOPOHH IIapa-
Jejorpama, AKIo0 doro nepumetrp 80 cm.

Hiaronanes po3bupae Tpaneniw 3 ocHoBaMu 12 cm 1 27 cMm Ha aBa
noAidHl TPHKYTHHKHA. SHAWUIHM NOBMHHY i€l flaroHalil.

Toura M pinute cropoHy Al nmapanenorpama ABCD Ha BIApi3KH
DM=8cmi1AM =12 em. K — Touka nepetuny npamux BM 1 CD.
Hoeenu: a) AABM > ADKM; 0) AABM > ACKB;B) AMKD~ ABKC,
aHauau nepumerp HNABM 1 ABKC, arkmo nepumerp AMKD no-
PiBHIOE P,

bicekTpuca ZA mnapanenorpama ABCD neperunae ctopony BC
B Tounl F, a npogoB:xeHHA cTopoHH CD — B Tounl K. 3HaAMgu me-
puMeTp TpUKYTHHUKIE ABF 1 FKC Ta worupurytHuka AFCD, arkmo
BF =24 cm, FC =8 cm, AK = 52 cMm. B
Ilapanenorpam, CTOPOHH HAHKOro IPONOPILIAHI
gucaam 2 1 3, eaucado B SABC Tak, mo Kyt A
Y HHUX CHIIBHHHA. SHAWAH NepHMeTp IapaJielio- N K
rpama, AKmo AB =8 cm, AC =12 cwm.

Y piBHODEepEeHHH TPUKYTHHK 3 ocHOBOW 10 cm

1 Bucorow 12 cM BnmcaHo NpAMOKYTHUK MNKP ./ = X
(man. 22.5). 3HAUIH TIepHMeTp NMPAMOKYTHHUKA, M P
Axmo KP — NK =1 cwm. Man. 22.5

Y mnapanenorpaMm BOHcaHo poMm0 Tak, mo HOro

CTOPOHH MapaJielibkHl [JlaroHajJlAM napaJjejorpama, Akl JOpPIBHIOKOTH
12 cm 1 18 eM. 3HaAHAW CTOPOHY pomba.

YHepesz Tourky O nepeTHHY [laroHajled Tpamnenil NpoBeleHO NPAMY,
napajenbHO OCHOBaM Tparnelil. SHAWIHW JOBMHHY BlJApiaka Iiel
NpAMOl, AKHH JeXUTh M DIYHHMHM CTOPOHAMH Tpamerll, AKIIO
11 cepenHs JjiHiA nopieHoe 12 cMm, a mlaroHanl Toukow O O1LIATHCA
v BiagHOomeHH] 1 : 3.

Ha cropornax AB i BC AABC Baaro Toukn M i N tak, mo MN || AC
1 niBKoJ0, nodynoeane Ha MN, AK Ha alameTpl, noTHKaeTheA o AC.
JHauau woro paaiye, Axmo AC = 30 cm, a Bucora BH = 10 cmM.
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Komna pagiycie 3 em 1 9 ¢cM JOTHKAKTHCA OJHE 10 OAHOrO 1 A0 CTOPIH
KyTa. SHAWOW BIJICTAHE BlJ[ BEepPIIMHH KYyTa A0 IEeHTpa MEHIIOro
3 KLJ.

CTopoHH TPHKYTHHEA A0PIBHIOWTE 8 cM, 10 em 1 12 cm. 3Hauau Bij-
pP13KH, HA AK1 DiceKTpHca OIIHUTE CEPEIHKID 3a NOBMHHOK CTOPOHY.
bicekTpuca, npoeefeHa 3 BEepPHIMHHM NPAMOKYTHHKA, MLIWTE Alaro-
HAaJIL HA BIAPI3KH, NPONOPIIHHI ynucaam 2 1 5. ¥ AKOMY BIIHOINEHH]
A OiceKTpHUca ALJMHUTE CTOPOHY NPAMOKYTHUEKA!

Y piBHODeApeHOMY TPHUKYTHHKY BHCOTA, IIPOBEJEeHa N0 OCHOBH, JO-
pieHIOEe 18 cm, a ODiuHAa CTOPOHA BIJHOCHUTHLCHA JI0 OCHOBH HAK o : 8.
SHaMaW pajilyc BOIMCAHOI'O KOJA.

llenTp Kona, BOMcaHOTO B PIBHOOEApPEeHHMH TPHKYTHHK, ILIHTH BH-
COTY, NpPOBEleHY /0 OCHOBHM, HA BlApPI3KH, NOPONOPIIMHI 4YHCIAM
21 5. 3HAUIHN CTOPOHHU TPUKYTHHKA, AKINO HOro NEPUMETP JOP1BHIOE
a6 cM.

Toura A nmexuTh Ha BiAcTaHl 4 ¢cM BlJ HEeHTpa KOJAa 1 AJLJIUTE XOpAY
BC zaBmoe:#EKH 9 cM Ha BIApI3KH, PIBHUIIA AKHX JOopiBHIOE 1 cM.
SHaAMAW pajiyce KoJa.

Ilpopos:xennsa xopau AB 1 miamerpa CD nepeTuHalTbcA B Todil M,
SHaWaH BiJicTaHb BiJ TouKu M 1o 1neHTpa Koaa, Akmwow MA =9 cwm,
MB =4 cMm, a paalyc KoJja JOPIBHIOE 8 CM.

llepumerp SABC popieHioe 27 cM. SHaugu nepumetrp A KBL, ne
KIL. — npawma, 1110 NpoXoAHUTE Yepe3d TOUYKY HepeTUHY Menian SHABC
napaaensHo AC (K € AB, L € BC).

BucoTra npAMOKYTHOro TPHKYVTHHKA MLJIWTE MOOTEHY3Y HA BIAPIZKH
m in. JdHAUIW KaTeTH TPUKYTHHKA.

Mo poaniay 3

SHAUIH BUCOTY p1BHOOIYHOL Tpanellil, 0CHOBH AHKOl JOPIBHIOIOTE O CM
1 13 eMm, a glaroHans NepneHIUKYIAAPHa 10 014HOI CTOPOHH.

¥ piBHODeIpeHOMY TPHKYTHHKY KyT npu BepmuHl 120° a ocHoBa
60 cM. 3Hallgu nepUMeTp TPHKYTHHEKA.

Y piBHODIYHIN Tpanelil OCHOBH JOPIBHIOWTE & cM 1 18 cM. SHauau
pajziyc BIIHCAHOT'O KoOJa.

SHaWIKM aiaroHasl plBHOOIYHOI Tpanelil, OCHOBH AKOl JOPIBEHHIOTh
11 em 1 21 em, a DiuHa cTopoHa 13 cwMm.

SHAWAM BCl MeJlaHHU MPAMOKYTHOTO TPHKYTHHKA 3 KATeTaMHu 8 CM
112 em.

SHaAWaW OICeKTPHCH TrOCTPHX KYTIB NPAMOKYTHOTO TPHKYTHHKA
3 KaTeraMH 6 cM 1 8 cM.

LHerTp KoOJa JeXHUTE Ha TriNOTEHY3l NPAMOKYTHOrN0O TPHKYTHHEA.
Kono npoxoauTes uepez BepllHHY OLIBINOro rocTporo KyTa 1 JOTH-
KaeTbCA A0 OINBIIOr0 KaTeTa. SHAWAW paAlyc KoJjia, AKIN0 KaTeTH
nopieHoOTE 12 em 1 16 emM.
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Y TpHKYTHHUEK BOnucaHo pom0 3 giaroHanamu 12 cm 1 16 cm Tak, mpo
OAWH KYT ¥ HUX CHLIbHHUH, a NPOTHJIEKHA BePIIUHA A1JIUThE CTOPOHY
TPHKYTHHEKA Y BlaHoeHH] 2 : 3. dHAWAH CTOPOHH TPHKYVTHHKA, AKI
MICTATE CTOPOHH poMoOa.

3 ToukH A 10 NpaAMoOl @ NpPoBedeHO MABl MOXWJIi, JOBKHHHA AKHUX /10

i 3410 . SHalaM BificTaHe Bil A 10 NpAMOIL TA NPOEKIII] DOXHUIHX HA
NpAMY, AKIIO KYT Mix moxuaumu 90°.

3 TOYKH JI0 IPAMOI NPOBEIEHO MEPIEHANKYIAD 1 Bl MOXWJI1. SHAHUIH
NOBXHUHY MEepPIeHIHKYIApa, AKI0 JOBXHUHH Noxunux 29 cm 1 41 cm,
a 1X NMpoeKI(ll NponoprniHi ynecjaam 2 1 3.

SHAWIM KYTH NPAMOKYTHOIO TPHKYTHHKA, KATeTH SAKOro JIOpiB-

HIOIOTE 2 cM i 243 em.
OcHopa 1 OluHa cTopoHAa plBHOOEApPEHOro TPHUKYVTHHMEKA BIAMOBIIHO

NOpIiBHIOIOTL 4+/2 cM i 4 cM. 3HAHAW KYTH TPUKYTHHKA.

SHaMAKM KYVTH plBHOOIYHOI Tpaneliil, OCHOBH AKOl JOPIBHIKTE o CM
111 cMm, a BiuHa cTOpOHA 23 em.

Poap'axun npAMOKYTH]I TDHKYTHHUKH, AKILO:

a)a=12,3 cm, FA=T1"

0) c=24,3 cm, b=17,8;

B) a =0,6, £B=18°

OcHoBa piBHOOEpeHOTr0 TPHKYTHHEKA JOPIBHKE @, & KYT OIPH OCHOBI
. SHAUW IOV TPHKYTHHKA.

SHaMaM glaroHanal pomba, CTOpOHAa AKOro J0OPIBHKE d, a4 I'OCTpHH
KYT .

Y pieHODIUHY Tpalleliio 3 TOCTPHM KYTOM O BOIHMCAHO KOJIO pajlyca
r. SHAHUIW MepuMeTp 1 oIy Tpameril.

SHAWAM pajlyc KoJja, BIHUCAHOTO B poM0D, CTOpOHA AKOTO NOPIBHIOE
l, a rocTpuit KyT 20.

aHauau oy SNABC, akmpo sucora BH=h, FA=qa, £AC=}.

Y npamoxyrHOMY TpUKYTHHKRY ABC fA=a, CB=a, CK 1 AB
(maa. 22.6). ¥YcTaHOBH BIANOBiIAHICTE MIXK Biapizkamu (1-4) Ta 1x
noexuHamMu (A—[I).

I M
1AB A asina
a
i . 2 AC b tea
1
3 CK | Bacosa
4BK |T &
COS ol
C = B a
A sin o
Man. 22.6 \ J
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o poaniay 4

IlepumeTp KBaaparta noplBHHOE p. HoMmMy MOpPIBHIOE HOrO ILIOIIA?
SHaHIW oIy KBajpaTa, AKINO: a) pajiyc BIOHCAHOTO KoJa [0-
piBHIOE r; 0) pajglyc OIMCAHOIO KoJa JIopiBHIOE K.

SHaAWUIU Moy NPAMOKYTHHUKA, AKIIO:

a) o[lHA CTOpPOHA DLILINA 3a APYTY HA o CM, A IEepUMeTp JopiBHIOE 22 cM;
0) cTopoHH niponopiiiial yucaam 21 7, a 1X pi3HUIA I0piBHIOE 195 eM;
B) OlHA cTOpOoHa B 4 pas3u 0lnbkIna 3a ApYyry, a NepHMeTp IOPIBHIOE
20 cm;

r) ogHa 31 cTOpiH 8 cM, a JlaroHaJib Ha 4 c¢M OlJibIna 3a Apyry CTOPOHY.
SHAUIH NepUMeTp NPAMOKYTHHEKA, AKII0 HOro IJIONIA NOPIBHIOE
126 cm? i: a) croporu mponopmiitai uncaam 2 i 7; 6) pisHULA cTOPiH
nopieawe 15 cM.

IiaroHans NpAMOKYTHHEA AopieHKE 10 ¢M 1 yTBOpPHE 31 CTOPOHOD
kyT 60° SHaAUAM HOro IJomnly.

CTopoHH NpPpAMOKYTHHKA JOPIBHIOWOTE 4 ¢M 1 8 cM. SHAWUJAH ILIOITY
YOTUPHKYTHHKA, BEPIIHHH HAKOr0 — TOYKH MNepeTHHY OlceKTpHc
KYTIB JAHOTO NPAMOKYTHHHKA.

SHAlIU oMY NMPAMOKYTHHKA, AKIIO MNEePIeHIAHKYIAD, ONYINeHui
3 BEPIIMHH NPAMOro KyTa Ha JlaroHajb, ALJUTE 11 Ha BIAPI3KH 9 cMm
1 16 cm.

SHAWIH N0y OPAMOKYTHHEKA, AKINO HOro NepUMEeTp [A0PIBHIOE
70 cm, a DicekTpHuca, NpPOBedeHa 3 MOr0 BEPIIWHHA, ALJAATE JlaroHanlb
Ha BIApI3KH, ODPONOPLIHHI yKciaam 3 1 4.

SHaHIM N0y NpAMOKYTHHKA, AKINO DiceKTpHca, NpPoBeAeHa 3 HOro
BEPIIUHH, ALJHUTH MlAroHAJAbL Ha BIAPI3KH 15 cMm 1 20 em.

OcHoeBa 1 BHCOTA napaJjejorpama BIANOBIAHO JOPIBHHOWOTE 12 cm 1
3 cM. Hakpecnu plBHOBEIHKHMH HOMY: a) KBaapar; 0) IpAMOKYTHHE;
B) poMD; T') TPHKYTHHHK.

CropoHH NpAMOKYTHHKAa 1 napajenorpamMa aopieHoTe 10 cm 1
12 cm. S3HaUIHU BITHOIMEHHA 1X ILJIOI, AKINO FOCTPHH KYT NapaJieo-
rpamMa aopieHwe 30°.

Bucorn nmapanenorpama nopiBHwOTE 10 em 1 12 eMm. draigm nuomy
napaJiegorpama, sKINO OOUH 3 Horo KyTie 30°.

Croporn napanenorpama 10 em 1 16 eM. dHaMIHW HOro OOy, AKIIO
KVT Mix BHcoTamMu 30°.

IlepumeTp pomba mopiBHIWOE 36 cM. SHAWAHM HOTr0 MJIOMLY, AKINO OJHUH
3 KyTiB jgopieHIOE 150°

Iiaronami pomda popiBHw0TE 10 cMm 1 24 cMm. 3HAUAH mepuMeTp 1
oy pomoa.

llepumerp pomba mopieHe 13,6 cm, a ogHa 3 glaroHajen 3,2 cM.
JHaAMAW miomy pomba.

Pizanusa pilaronanei pomba mopleHOe 6 cM. dHAMAM HOro ILJIOIIY,
AKIIO CTOPOHA JOPIBHIOE 1D CM.
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OcHoBH plBHODIUHOL Tpamenll AOpPIBHHKTE 20 cM 1 45 cM, a OluHa
cropoHa 26 cMm. dJHAUAH ILJIOINY TpAalelil.

Y NpAMOKYTHIH Tpaneril OCHOBH JOPIBHIWOTE £ cM 1 32 cM, a DLabIna
nlaroHases € DICEKTPHCOK TOCTPOr0o KYTA. SHAWIH IJIOINY Tpalelrll.
Y NpAMOKYTHY Tpalenin BIHCAHO KOJ0 pamiyvca 4 cM. 3HaAUAHN
IIJIOILY Tpanemnil, AKINO 11 MeHIIA OCHOBa A0OplBHIOE 6 cwM.

Y piBHOOIUHY TpameIiwno, IUJOIa AKOL HOpiBHIOE 28 CM°, BIIMCAHO
Ko0JI0 pagiyvca 2 cMm. 3Halau OiuHY CTOPOHY Tpamerrii.

OcHoBHu piBHOOIYHOI Tpanenil AopiBHOWTE 12 cm 1 18 cm, a alaro-
HaJIl B3AEMHO MMEPHEeHAUKYIAPHI. SHAWAH TJIONLY Tparerl.
Hiaronanl plBHODIYHOI Tpamnenil TOYKOK [NePeTHHY ALIATBCHA YV BlJ-
HOIIeHH] & : 13, a Olnkina ocHOBA AOPIBHIOE DIYHIM CTOPOHL. SHAWAH
IJI0INY Tpanenil, AKIIO 11 BHCOTA JOPiIBHIOE 36 cM.

Ilnoma pieHOOIUHOI Tpameiil aopieHme 12 EME, a BHUcOTa 2 CM.
SHAMAHM CTOPOHH Tpamnemnil, AKIO0 OpAMl, 0 MICTATE 11 DI4H1 CTO-
POHH, MEPETHHAKTHLCA NI IPAMUM KYTOM.

Tpanenisa BoMcaHa B KOJIO, IIEHTP AKOTr0 JIEXKUTE Ha OLIBIIIH OCHORI,
a pajalyc mnopieHoe 6 cM. SHaAWAW NOJOITY Tpamnelil, AKINO MeHIIA
OCHOBA JIOPIBHIOE 4 cM.

Ioeenu, 1o NpAMa, AKA NPOXOJIUTE Yepes3 cepeJluHH OCHOB Tpareril,
OINUTE 11 Ha ABl PIBHOBEJIHK] YaCTHHH.

Cepenssa JiHIA Tpanenil gopieHioe 10 cM 1 giauTs oy Tpanemil
HA YACTHMHH, NPOMOPHIHHI YyHdcaaM 4 1 9. JHAMAHU OCHOBH Tpamnerlil.
OcHoBH Tpanenill HOplBHIOITE 1 ¢cM 1 7 cM. SHAWAHU A0OBMHUHY Blj-
pi3ka, AKHH OapajieIbHUH OCHOBAM 1 J1JIHWTH TpAaIElild HAa PIBHO-
BEJIUK] YJACTUHH.

SHaAWAH Moy plBHODeApeHOr'o TPUKYTHHEKA, AKINO OCHOBA 1 OluHa
CTOpOHA nponopiliitHai yucaam 6 1 5, a BMcoTa, IpOBeJieHa /10 OCHOBH,
nopieHwe 16 cm.

BicexkTpuca npamMoro Kyra NpAMOKYTHOrO TPHKYTHHKA JALIHTH Ii-
MOTEeHY3Y Ha BIAPIZKH 15 cm 1 20 cMm. SHAHIHW NIoNy TPHKYTHHKA.
I3 cepeamHn CTOPOHHM TPHKYTHHKA NpPOBefeHO IpAMI, napaJjejbHIl
OBOM 1HIIHM cTOpoHam. [lopeam, 110 ILI0IA YTBOPEHOIO YOTHPHKYT-
HHUKA JOPIBHIOE IMOJIOBWHI IOl TPHKYTHHKA.

IIgl cTOPOHH TPHUKYTHHEKA HOpPIBHWOIOTE 20 c¢Mm 1 40 cm, a BHcoOTA,
NpoBeleHa A0 TPeThOl CTOPOHH, MOpiBHIOE 24 cM. SHAUIW NJIONIY
TPHKYTHWEKA W 1HIOI1 BUCOTH.

da QR-KogoM TH 3HAWJEI TPeHVBaJbHI TECTH
i 3alUTAHHA JJA NOBTOPEHHSHA 3a PIK.

vse.ee/cqor )
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Hoeemu, 1m0 OYAL-AKY TPHUKYTHY INJACTHHHKY MOMKHA PO3pi3aTH HA
TPH YACTUHH, AK]I MawTh (popMy Tpamnelil.

A pospizaTé KBAAPATHY MJACTHHHKY HA 8 4acTHH, KOMHA 3 AKHUX
MaJia 0 (hopMy HENpAMOKYTHOL Tpamnerii?

Toukn K, L, E 1 F — cepeausau cropir AB, BC, CD 1 DA gotupu-
KyTHUKA. [lopenu, mo rkonu AC | BD, to KE = FL.

Hoeeau, 1o cyMa JAlaroHajed ONYKJIOro YOTHPHKYTHHEKA MeHIa 34
HOT'0o MeEpUMeTp, ajie DlabIna 3a NMIBOEepUMeT]P.

SHAWIW NepUMEeTp YOTUPHKYTHHUKA, VTBOPEHOT'O INEepeTHHOM Olcek-
TPUC KYTIB NPAMOKYTHHKA, CTOPOHH AKOro JOPIBHKHOTH 2a 1 3a.
Ha miaromani AC pombda ABCD BaAaTo noBliabsHY TOukRy P. IloBenu, mo
AP - PC=AB’* - PB°.

PisrOcTOpOHHIA TpuURYTHHK ABK poamiimeHEHMil 30BHI KBajapaTa
ABCD. guangun gyt CKD. A akmo ABCD — poslasHHUE poM0?
ABCD 1 ABK — kBajapar 1 plBHOCTOPOHHIH TPpUKYTHHK. Ilpami KC 1
BD neperunawTtsea B Toulll P. Hoeengu, mo KP = PD. PoarnaHes aBa
BUIAKH.

SHAWIH KYT ML jglaroHanaMu napanenorpama ABCD, arkmo dicek-
TpucH KyTiB BAC 1 BDC nepeTuHawThCHA Oij KyToM 40°.

Tourn A 1 B nexars ycepenuul maHoro Kyra. [lobyayi mapaneno-
rpam ABCD 3 sepminHamu C 1 DD Ha cTOpoHAX NLOTO KYTA.
Ilobynyit KBagpaT 3a CYMOKW J1aroHAJL 1 CTOPOHMH,.

Ilobynyi KeagpaT 3a pi3HUIEK AlaroHAJl 1 CTOPOHH.

Ax 3a pgonmoMorow camoro JUINE IHUPKYIAA B NPAMOKYTHHH TpH-
KYTHHK 3 KaTeTaMH o 1 4 BOucaTu KoJo?

Hoeeau, mo BIAPI30K, AKHH coojydae Oyab-AKl TOYKH OCHOB Tpa-
nerii, JIIHTHECA 11 cepeIHLOK JIIHIEX HA Bl pP1BHI YACTHHU.
Jadauva Peziomonmana. [loeeam, 1o BHCOTH TPHUKYTHHEKa abo 1X
MpOJMOBIKEeHHA MePeTUHAKTHCA B OIHIN TOYIIL.

Bepmimnen TpHKYTHHEAa BIAMAJIeH] Bl OpAMOl, AKa HE IMEePETHHAE
ioro, Ha 6 cm, 7 em 1 11 em. HAK BiaganeHa Blj Ii€l OpAMOl TOYKA
NepeTHHY MellaH TPHKYTHUKA!

INano npaMmy a 1 TouKd A 1 B o pi3Hl DOKH Blj Hel. dHAHJIKW HA 4
TOYKY, PIBHOBIAAa eHY Big A 1 B.

IHano npamMy a 1 Touku A Ta B 3 ogHoro OOKy BlJ Hel. SHAMAHW HA
a taky Touky M, mobdb cyma AM + MB byna

HalMEeHIIIOH.

HoBean, 1o OyAb-AKMMH PIBHEMH YOTHPHKYT-

HHUKAMH, AK NapKeTHHaAMHM, MOMHA MOKDPHTH

maomuAy (mamn. 23.1).

Man. 23.1
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Dirypy F HasWBawTh NapKeTHOW, HAKMI0 qirypaM#, piBHUMHA F,

MOKHA ODOKPHUTH mouuHy. [loBenu, mo 3o0pakeHl Ha MAJOHKY
23.2 dirypu napkeTHl.

Man. 23.2
Arxmo ARl cCTOPOHH D ATHKYTHHKA [OapajejlbHI, TO TaKHuH
NATHKYTHHK — (hirypa napketHa. [lorenn.
ABCD — napanenorpaM. S0BH1 HeOro nodymnoeasno keaapatu ABFE
1 BCKM. [Horenn, mo Biapiaku DK 1 ED piBHI 1 nepuneHIHKYIAPHI.
Ha croporax BC 1 CD napanenorpama ABCD 30BHI1 HbOT'0 IOOYI0OBAHO
pieHocTOpoHHL TPpUKYTHUKU BCK 1 CDP. [lopenu, mo AK =AP=KP.
Ha croporax tTpurytHuka ABC 30BHI HEOr0 MOOYAOBAHO KBajJpaTH
ABKP 1 CBFE. Hoeenu, mo TpukYTHUKHA ABC 1 BFP piBHOBelIHKI.
Ilobyayil pieHODEeApeHHH TPHKYTHHK 34 OCHOBOK 1 MeJiaHOMD, IIpPO-
BeJIeHOW 10 DIY4HOI CTOPOHH.
IloObyayili TPpUKYTHHUEK 3a ABOMAa CTOPOHAMH 1 IMIBCYMOK KYTIE OpH
TpeTi CTOPOHL.
[Hobyayit YOTHPHKYTHHK 3a YOTHPMA CTOPOHAMM 1 KYTOM MIXK JBOMA
MOCJIIOBHO NaHUMH CTOPOHAMH.
Hoeenu, mio aBl piBHODIYHI Tpamnenil piBHI, AKNII0 YOTHPH CTOPOHH
OflHI€l 3 HUX JOPIBHIOKTHL BIJAIIOBIIHHUM CTOPOHAM IpPVYTrol.
Hu icHYe YOTHPHKYTHHE, KOMHA CTOPOHA AKOr0 HNeplHeHIUKYIApPHAa
10 NIPOTHJIEKHOL CTOPOHHY!
YHepez meHTp KBajpaTra NPOBEIeHO [BI B3aEMHO NepPIeHAHKYIAPHI
npami. [lopeau, mo BIAPIZKH IIUX INIPAMHX, AKL MICTATLCA BCEpelNH]
KBajparTa, piBHI.
Hepes TOUKY NepeTHHY MellaH PIBHOCTOPOHHBOI'O TPHKYTHHKA IIPO-
BeeHOo ABl npsami, KyT Mix axumu 60° Jloenn, mo BIAPIZKH ITHX
NpAMHUX, AKI MICTATHCA BCEpPeIWHI TPHKYTHHKA, PiBHI.
YcepenuHi KeBajpaTra 31 cropoHow 6 am nmoszHaueHo 50 Touok. [o-
BENH, 110 Cepesl HUX € TAKl TOYKH, BIJICTAHE MIXK AHUMH MEHIIIA 34
1,5 mm.
Y worupukyraurky ABCD £ A=/-B=100° £ZABD=50° ZCAB =60°.
SHauau kyt ACD.
SHaMAHM BIHOIIEHHA KATETIB NPAMOKVTHOI'O TPHEYTHHKA, AKIIO
OIUH 3 MOro KyTiB nopiBHIOE 22,5°
Hoeean, M0 cymMa KaTeTiE NPAMOKYTHOIO TPHKYTHHEKAa MeHIIAa BlJ
1,5 rinorenysn.
Hu icHye NpAMOKYTHHUH TPUKYTHHK, Ky0 TriNOoTeHY3H HAKOro J0-
plBHIOE cyMl KyDIB KaTeTlB?



Janadi NiaBMLLEeHHOT CKNagHoCTI

sgadava Jiogpanma. SHAUAW CTOPOHH NPAMOKYTHOI'O TPHKEYTHHKA,
AKIIO BOHU [JOP1BHKOTH x?, x° —x1ix®+ x, ie x — AKeCh YUCIIO.
Jadava Apximeda. Axmpo xopau AB 1 CD Koja nepeTHHaAWTLCH
B Tounl P mijg npAMHM KYTOM, TO cyMa KBajapaTie Biapiskis AP, BP,
CP DP nopieHIOE KBaapaTty jalamerpa Kona. IHoeenw.

sadava an-Kawi. Cnuc cToAB Vv BOA1 BEPTHKAJLHO 1 MiAHIMABCH HAJ
BOJIOID Ha 3 JiKTi. BiTep BiAXWIWEB HOro Tak, 0 BEpPIIWHA COHUCA
3PIBHAJACH 3 IOBEPXHEK BOJH HA BIJICTAHL o JIKTIB BlJ] MOYATKOBOTO
MOJIOXKEHHA CIHUCA, SHAHUIW NOBMKUHY CIIHCA.

Jadavwa Eexnida npo sonomui nodin. Januil Biapizok AB TOYKOIO
P nmopinu rak, mod BuKoHyBanacek ymoea AP : PB=PB: AB.
Jadava Eexnida. B naHe Koo BOMIOM TPHKYTHHE, NOAIOHWH aa-
HOMY TPHKYVTHHKY.

Cmapodasna xumaicvka 3adava. € ropusoHTAJIEHUH KaTeT y o 0V
1 BepTHKaAALHUH KaTeT v 12 Oy. 3HalIu cTOPOHY KBajpara, BIIHCA-
HOTr'O B IIell TPUKYTHHK.

Jadava an-Xopeami. 3Hali1 CTOPOHY KBajpara, BIIMCAHOI'O B PI1B-
HOOeApeEN TPUKYTHHK 3 0luHOO cTopoHow 10 1 ocHoBOMO 12.
Boumu y pgaHu# TrOCTPOKYTHHH TPHKYTHHK 1HIIHH TPHKYTHHK
TAK, 00 HOro CTOPOHHW OYJIHM NepOeHIHKYJIAPHL 10 CTOPIH JaHOTO
TPHKYTHHEKA.

Boummn y gaHe KoJio Tpaneniwn 3 JaHUMH OCHOBaMH.

Jadauya Eunepa. [losepnyu, mo B KOMHOMY YOTHPHKYTHHKY CcyMa
KBaJpAaTiE CTOPIH JOPIBHIOE CYMI1 KBaJpaTliB HOro aiaroHajed i 4o-
THPLOX KBAJIPaTIB B1Api3dKa, AKHUH CIOJIYYAE CEepelHMHH AlaroHaJIei.
SHaWIM BIICTAHB BlJl MOYATKY KOOPAWHAT A0 NPAMOl, PIBHAHHA AKOL
3x + 4y = 24.

Bucoru AA, 1 BB, rpurkyTHuKa ABC nepernsarwThca B Tounl H. [lo-
Benu, mo A, H - AJA=BA, - CA;1 B;H - BjB=CB, - AB,.

Ha croponax AB 1 CD keanpara ABCD 30BHI HeOro nodyIoBaHO
kBaapatu ABKP i1 CDEF. [losenu, mo /A KEP + A KDP =/ KAP.

OcHoBH Tpamnenll JOPIBHIOWTE 4 1 o, a 0luHl cTOpoHH 2 1 g/
SHAWAW KYTH Tpaneril.

Ha pmiamerpi AB Kona, napajeJlbHOTO HOTO xngz[i CD, B3ATO JH0-
BlnbHY TOouky M. Ilosenu, 1o MC? + MD?*= MA* + MB®.

Hoeeau, 1110 B IPAMOKYTHOMY TPHKYTHHKY 3 F'OCTPHM KyToM 15° fo-
OYTOK KaTeTlE NOPIBHIOE KBAJApaTy NOJIOBMHH IiNOTEHY3H.

Karern npaAMOKYTHOro TPHKYTHHEA JOPIBHIOKTE a 1 b. 3Haiamn go-
B}KHMHY DICeKTpHCH, IPOEBEIeHOol 0 I'IIIOTEeHY3H,



3 icTopil reoMeTpii

l'eomeTpia — ogHa 3 HaWjgaBHIIMMNX HayK. ChnodyaTky 11 NOB'A3YBAJH
TIAIBKH 3 BUMIDIOBAHHAM 3eMeJIbHUX [IIAHOK. 3roJloM reoMeTpHYHI BlA0-
MOCT] MOYaJId 3aCTOCOBYBATH 0 BUMIPDIOBAHHA BHCOT, IMTHOWH, PI3HUX BlJ-
crane. Ilepmnit 3saHnil HaMu reomeTp Panec MineTcbKHH, OAHH 13 ceMH
HaWBIIOMIININAX AHTHYHUX MY/pPeIlB, 3HAB BJACTHBOCT] PIBHUX 1 HABITH IO-
MOHHUX TPUKYTHHUKIE.

danec (kigens VII — mouarox VI er. go H. e.)) —
rpelibKHK ACTPOHOM 1 MATEMATHHK. 3a CBIJYeHHAM I'Dellb-
Koro lcropuka Illanyrapxa, @anec BUMIPIOBAB BHCOTY €r'H-
NeTceBKOl mipamMiaM 3a JOBXKHHOK 11 TiHI: HOBXHUHA TIHI
MipaMiid BIJHOCHTECA 0 JOBXHHH TIHI BEPTHKAJLHOTO
CTOBIIA, MOCTABJEHOr0 MOPYyY 3 HipaMigow, AK HeBlgoMa
BHCOTa MipaMiu BIJHOCHUTLCA A0 JOBMHWHH IILOT'0 CTOBIIA.

Teopemy, AKY Tenep HASUBAKTE TeopeMmow Dajeca,
MOJKJIMBO, cAM BlH 1 He 3HaB. sHomgHe 3 Horo goBejeHbL N0
HAaC He Jifiniio. Panec

IHiarop Camocsrnu (VI ct. 10 H. e.) 3HaB DaraTo Biac-
THBOCTEH TreOMeTpPHYHHUX (iryp 1 HaTypajlbHHX YHCe].
Teopemy 1mpo KareTH 1 rinoTeHy3y NPAMOKYTHOI'O TpPH-
KYTHHKA, AKY Tellep Ha3sHMBAKOTH MOro 1M AM, Ile paHlIe
3HAJIN erunercbkl myaperl. Ane Ilicdarop, 3paerscs,
MNepuiuM A0BIB 11 AK Teopemy. BiH 1 Hloro y4H1 BOepIie
MoKasajau, M0 CTOPOHA KBajapara 1 #oro alaroHajls He
MawTh CHOLIBHOI MIpH, TOOTO HAKINO MOBM¥HWHA CTOPOHH
KBajJpara AoplBHOE 1, TO MOBMKHHY HOro AlaroHajl He
MOMHA BHPA3UTH palioHaJlbHHUM dyHciaoM. lle Oyno gyxe
BaXKJHBE BIAKPHUTTA. OCKLIBKH aHTHYHI MATEMATHKH He
BBEJIM 1ppallioHaJJLHUX YHCe], TO BOHH DliIbIlle onepyBajd BlIpi3KaMH, HIMX
YHCJIAMH.

I'epon AnexcanapiucekmM# (I cT. 1o H. e.) — OaBHBOrpPellLEHMH BHHA-
XITHUK 1 reolle3ucT, HAmWcaR KHUrY «/lionTpuka», AKY MOYKHA BBAYKATH
Nepiow npanew 3 reogesil. lloacHwoBag, AK MO HA BUMIPATH ILJIOIY MOJIA,
He BUXOAAYH 34 HOro Me:;xl, AK 3HIMATH ILJIaHM 3eMelbHUX MlnAHoK. CKoH-
CTPVIOBAB NPHJAJ JJA BHMIPHOBAHHA KYTIBE yV OpPOCTOpl, 3a NPUHITHIIOM
AKOTO I13HIIIEe CTEOPHBAJH TEON0JIITH.

IIpo vomupukymuuku, 3oKpeMa npo napaiejorpamu, B «OcHoBax» EB-
KJIIZIa BIAOMOCTeH € 0libIne, HIXX YV Hamomy niapyuyHukKy. Posrmaganucs
TOJl TAKOMK NPAMOKYTHHKH, poM0OH, KBaaparH, Tpanenil. TpakTyBanucs 1l
IIOHATTA HEe TAK, AK Tenep. TpaneniaMH paHIle HASHBAJIH BCl YOTHPHEYT-
HHUKH, KPIM IapajejIorpaMis.

[Micharop
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Teopemy, AKy MU Temep Ha3MBAE]
Iliparopa, EBKiaig opmyaroBaB Tak:
IPAMOKYTHOMY TPUKYTHHUKY KBaJr
BAHUM Ha CTOPOH1, IIPOTUJIEKHIN IID.
IOP1BHIOE CyM1 KBajapariB, moOyaoBa
poHax, SAK1I OOMEXYIOTh NPAMHUUN K
«KBajJapaT» Has3uBaB 1 1oro mJjoiry. llc
ol kBaapariB ACEF 1 CBMN noplBE
B1JHO IIJIOIIIaAM OPAMOKYTHUKIBAHLP1.
OyHTe 3I1MCHUTHU TaKe JOBEJAEHHS caM

I mpo nmogiOHICTE TPUKYTHHUKIB B «(
KJlga 0araTo TBepAKeHb, Xx04da (popMy
IIPUKJIAZ, JOBEIEHO TaKy TeopeMy: «
IIPOBEJEeHO IIPAMY, IIapaJjejbHy OOH1N
OBl 1HIII1I MOTO CTOPOHHU ab0 1X IIPOJOX
YaCTUHU, 1 HABIIAKU».

IToniOHOCTL (hiryp NpuCBAYEHO BCIO

I11om1 MHOroKyTHUMKIB. llpaBuibi
HHUKa, TPUKYTHHKA 1 TpaleIllll BueHl Be
X1Me[ IIepIIuM 3HAUIIIOB (DOPMYIIY AJIs

PTINTIAM AITTTA ITaAPDAITA hanarsrrarnn | \oanns
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i3 Kenircoepra (abo, AK Horo ule npossaju, PerioMmoHTaH), CKJIaJMH Ie TOY-
Himl Tabauil and BClX TPHUIOHOMETPHYHHUX (DYHKIIH rocTporo KyTa.

CuMBOJIIYHE II03HAYEHHA sina, cosd, tgo 1 CTpPOry CHCTEMY BHBYEHHA
TPHTOHOMETPHYHHX (PpYHKIIH po3podHUE mIBelllapCchbKHUH axkaleMlk JleoHapna
Eunnep.

¥ Kwuiecekin MorunasaHcekiil axkajgemil @eodan Ilporonmoeuu ozHaiioM-
JOBAB cnyaelB (VUHIB, CTYIEHTIE) 32 BUMIPDHOBAJIEHUMH poboTaMM Ha Mic-
nepocTi. IlounHar BiH 1Mel Kype Tak: «CnenianbHa reoMeTpid, AKY 1HOAL
HA3HBAKTE NPAKTHYHOK TeOMeTpiew, a 1HOAl reofe3lew, € OJHIEW 3 Ha-
WIJIAXETHIMNNX, HAWKOPHCHINIUX 1 HAWMIKABIMHAX TaJiy3ed MaTeMAaTHHKH.
Amyxe BoHA 3aMMAaETLCH He JIMINE BHMIDIOBAHHAM 3€MJIl, BiJl 4Oro KoOJIHCh
1 AicTajia CBOX HaA3BY, ajle BUMIPIE BCe, 110 IMIAJArac BHMIPDHOBAHHI)...».

d VKpalHCBKHX reomMeTpiB Haudlnbm Bigomi: M. Ocrporpancerui, I'. Bo-
porui, M. Bamerko-daxapuesko, 0. CMorop:xeBcbEKHI.

Muxauno BacuasoBuu Ocrporpaacskmu (1810-
1862) mapoaueca B cenl Ilamenna Ha Iloarasiusi,
HAaBYaBCA B XAapKIBCEKOMY VHiBepcutTeri 1 B Ila-
pu:xi, OyB modecHUM AaKajeMIKoM OaraTbox aka-
nemii ceity, 30kpema llerepdypsawkol, Ilapusskol,
Pumesrol, TypuHcbrkol. ToBapumyesae 3 Tapacom
IHleruenkom. IIpanrwears y Darareox ranysax mare-
MAaTHKH 1 MexXaHIKH, a Iad miKla Hanoucas «llig-
PYUYHHEK 3 eJIeMeHTApHOl reoMeTplli», AKUHA BUABHUBCH
HACTLIBKH [IKABHUM 1 3MICTOBHHUM, IO HOT0 IIe pas
nepeapyvryeaau y 2001 p. 8 Tepronoui.

I'eoprit Peopocioena Bopoanu (18368-1908)
Hapoausca y ceni JHypaeka UYepniriecerkol o00-
nacti. Hasuasca y llpmaynekiin rimHaszil. Iletep-
OypaskoMy YVYHI1BepcuTeri. bye npodgecopom Bap-
IIABCHKOTO VHIBEpPCHTETY, MAeKaHOM MeXaHIYHOIO
(hakyasTery BapmasckKOoro mNDOJITEXHIYHOTO 1H-
CTATYTY, IPAIOBAB Yy raanysax reoMerpil 1 Teopil
uyncen. Moro BBasKalOTh TBOPIEM IeOMeTPHYHOI Te-
opil uucesn. Tpupaiuid yac Horo npatil Majo IIpHuBep-
TAJau 10 ceDe yBary, a Temep A0 HUX 3BEPTAKTHCH . . BopoHwit
nempanl dinsmie paxiBule yeboro ceiTy. <«/liarpamam
BoporHoro» npucBAYyBaJIMCA CHeliajibHI BeJIMKI MIXXHAPOAH1 KOH(epeHIl
(B Tomy umcial Bed-koH(hepenmil) B CIHA, Hnonii, Ilisgenniit Kopeil, Hi-
neprangax, Kanani, Beruxkobpuranii. ¥V 2008 p. ceit Biggsauue 100 poxkis
naMm ATl BEJIMKOI'0 MATEMaTHKAa, a MOoro npaml 3 reoMeTpll 3 4acoM CTAKTH
e noTplOHIMKUMH 1 HIKABIIIMMH.

Tarxa BoHAa — reoMeTpif. 3 POKAMH He CTaplE, A CTAE Aelall Heo0X 1 AHI 0.

M. B. OcTporpancbkun
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Binnoeinl

26. 8 cv. 28. 60°, 120°, 60°, 120°. 31. 110°, 100°, 90°, 60°. 33. B, B, A, ]I.
34. 18 cm. 64. 90° 66. 45°; 135°; 45°; 135°. 72. a) 8 cm, 16 cm, 8 cm, 16 cm.
76. 5em i 7,5 e, 83. 40° 84. 30 cm. 85. 40 cm. 86. S5 em i 12 em. 87. 26 cm
abo 22cm. 88. 8 cm, 12 ewm.

100. B, 1, B, I. 103. 2(a + b), ado 2(b + ¢), adbo 2(a + c). 122. 6 cm.
124. 80°. 128. 44 cm. 129. 8 cm. 132. 66 cm. 133. 8 em i 20 cm. 134. 52 cm.
140. 30° 30° 30°. 141. 24 cm abo 30 cm. 147. 24 cm. 161. 3 cm 1 9 cm.
162. 1: 3. 164. 9 cm. 165. 28 cm. 173. 7 em. 175. 24 em. 180. T, 1, B, B.

204. 16 cm. 210. 28 cm. 211. 4 em i 10 em. 212, 77 em. 213. 30 cm.
214. d + d,. 216. 4 cm, 8 cMm, T cm. 225. 32 cm. 235. 1) AC=BD, 2) AC | BD.
236. AC=BD i AC | BD. 240. 2 cm. 260.2a) 10 cm i 15 em; 6) D em i 20 ewm.
269. a) 50°, 130°, 50°, 1307 6) 80°, 100°, 130°, 50° 274. 120°, 40°. 374. 9 cm
i 21 em. 275. 44 cm. 276. 34 cm. 277, 14 cm. 278. 3 cvm. 286. 0) 24 cm i
48 cm; B) 32 em i 40 cm. 289, 3 cm. 292, 33 cm. 296. 10 e, 10 cm, 10 ewm,
2 em. 297. 60°, 120°, 60°, 120° 298. 102 m. 299. 10 em i 15 cMm.

301. 8 cMm, 4 cm, 8 cm, 12 cm. 302, 7 cm. 305. 4,5 cv. 309. 75 cm. 311. 4?&;

5~—ﬂ. 312. CD. 347. 118° 30" abo 43° 48". 348. 75°. 300. 20°. 354. 45°, 52,5°,

82,5". do9. 30° 1 1a0° 308. b, B, [, I 365. 40°, 100° 40°. 366. 20°, 80°
80°. 367. 52°, 62°, 66°. 368. 5, 71 8. 371. 70°, 90°. 373. 90°, 40°. 375. 67,5
376. 70°. 382. 150° abo 105°.

403. 8 m. 412, 11 cm. 413. 12 cm. 417, 1,5 em. 419, 1,5 cm. 420. 4,5 cm.
421. 60 cm. 422, 21 cm. 423. B, B, I. 431. 12 cm. 432, 78° 128° 102°,
22°% 433. 88°% 94°, 86° 92° 435. 23° (crouaTKy AoBeOH, 0 HABKOJIO 40-

TAPHKYTHUKA PAMB moxxHa onucatn kojao). 439. 2 ecm 1 6 cm. 442, 6 cwm.



Binnosin,

443, 80° i 140°. 445. Iloza Tpanenicw. 483. 0,5a, 0,1a, 0,4a. 488. B, B, I.
489.1:3,1:4. 490. 27:8, 4: 3. 491. 7,5 em, 12 cm.

016. 24 cm. 920. 5 em. 521. 15 cm. 522. 21 cm. 923. 44 cm 1 48 cwm.
524. 6 cm, 17,0 cm. 525.6) 60 cm i 20 em. 526. 1 :3:1, 1 : 4. 527. 6,4 e,
23,4 cm. 528. 7,2 cm. 529. 12 m. 530. 12 eMm. 557. 6 cm, 12 cm, 4 cMm.
561. 6) 4 cm, 8 cMm, 14 cm, B) 6 em, 12 em, 21 cm. 566. 25 cM, 15 cm, 35 cM.
567. 8 cM, 3 cMm, 4 cm. 568. 10 cm, 8 cm. 569. 22 cm. 570. 13,5 cm, 10,5 em.
571. 15 cv. 572. 3 cm, 4,5 em. 573. 2 em 1 10 em. H77. 20 cv. 578. 20 cm

1 2 em 979, 18 cv. 982, 15 cm; 14 cm abo 18E cM. 28D. EE M 1 El M.

586. 8 cm. H87. 12 cv. 588. 12 em. 591. 6 cm i QEEM. 992, 15 ci[. 293. 13{} CM
118 cmMm.

611. a) 6 cm i 15 em: 6) 12 em; B) 36 cm. 614, 88 em. 615. 3:5; 6 cm i
10 em. 616. 3 cm. 617. 102 cm. 622, 12 cm. 625. 40 cm, 37 em. 627, 16 cm.
630. 36 cm. 632. 6 cM, 12 em. 634. 15 em, 20 cm. 635. 20 em. 637. B, T, I1.
640. 7,5 cm, 10,5 cm. 641. 26 cm, 26 cv, 20 cm. 643. 39 cMm, 21 cm, 27 cwm.
644. 15 cm, 21 cm, 24 cm. 645. 28 cm, 29 cm. 646. 3 : 8. 649, mn : (m + n).
675. 4,5 cm, 13,5 em. 677. 60 cm. 679. B, I, [1. 684. 54 cm. 685. 126 cm.
686. 122 cm. 687. 62 cvm. 689, 28 cvm, 63 cv. 690. 50 em, T2 eMm. 691. 5,2 cm.
692. 9 cMm, 16 cm.

732. 8 cm. 733. 50 cm. 734. 126 cm. 735. 184 cm. 737. 70 cm. 738. 15 cm.
739. 80 cm. 742, 16 m. T45. 6 M. T48. 90 cm. 749. 3 em. 750. 4,8 cm.
791. 12 cm. 753. 30 cm, 40 cm. 754. 5 cm, 12 em, 13 em. 756. 40 cm.

757. 6 cm, 37 cm. 760. 85 cm. 761. 8V13 cm. 762. 4 cm. 763. 2 cm,
18 em. 764. 2,8 cm, 10 cMm. 765. 42 cm. T66. 2r\/3 . 767. 3 cm. 768. 14 cwm.
769. 143 cm. 770. 16 cm. 771. 14 cm. 772. 24 cm. 773. a) 3421 com;

6) 55 cm. 774. 18(2 + V3) cm. 776. 2 : V13 .



Binnoeinl

802. 24 cm. 803. 12 cm. 804. 2: 1. 805. 60°. 808. 0,25a, 1,75a. 809. 1 :2.
810. 3,75 dyris. 811. B, A, 11, B. 834. a) 0,5. 835. a) Tak: B) Hi. 851. ¢ cosa,

3 4
c-sina. 855. 60°, 120°. 856. 45°, 135°. 859. 25 cm. 860. cosa = o tga = —,

3
863. a) 1,8 cm; 6) 12,5 cm. 864. a) 1 cm; 6) 6 cm. 865. 10 cm. 866. 6 vd,
8 yd. 868. d-sina. 870. 2r-sino, 2r-coso. 871. 2a-cosa. 873. B, B, I.

893. 29,47 m. 894. 56 m. 895. 10,7 m. 898. 21,6 m. 899, 39°.

901. 6 M. 903. 125,2 m. 908. 12,8 cm. 910. 63,4°, 63,4°, 53,2° 913. 7,6°.
925. 54,2° 927. 34,9 cm. 929. 73,7°, 16,3° 163,7°, 106,3°. 944. 5 cm.
950. 1080°. 953. 6) Hi; B) 15 cTopin. 954. 6) Hi. 956. 144°. 963. 16. 968. 60°,

210°, a{l ++/3 ] 972. 90°, 90°, 120°, 120°, 120°, u(ﬂ + JE] 978. Hi.
995. 57° a6o 33°. 997. 70°, 50°, 60°. 998. 8 cv. 999. 60°, 90°, 120°, 90°,

e 2 2

1000. a) ﬂ; 6) ‘”E; 5 Y2 jo001 V4R® — a . 1002. Va* + 4r :
6 3 2 2 2

1004. 6 cv. 1006. 2) 108°: 3) 36°: 4) 72° 1007. 90°, 90°, 120°, 120°, 120°,

1010. /2 cm. 1011. 3 cm, 6,25 cm. 1012, 2./26 cvm. 1014, 13 cm. 1015. p — -

a\/6

8 cu. 1047. 160 cm®. 1048. 2,8 M. 1052. 1 : 2. 1053. 1 : 2. 1054. 18 am>.

1016.

. 1017. -JE : 2. 1042. 32 em®. 1043. 6 cm, 9 cm. 1044, 7 CM,

1055. 0,5a%. 1056. 128 cm?. 1057. 16 cm?. 1058. 40 cm®. 1059. 483 cm.
1060. 4+/3r%. 1061. 0,25ac. 1062. m? : 2. 1066. a’b® : (a + b)>. 1086.
103 cm®. 1087. 12 cm®. 1089. 120 cm®. 1090. 192 cm’. 1091. 216 cm’.
1092. 1) 20 cm; 2) 480 cm?. 1096. 200 cv?. 1098. 0,5a%. 1099. 40042 cm?.

1100. 135043 cm>. 1101. 180 cm>. 1105. 12 cm. 1108. 32 cm°.
1111. 120 en®. 1112. 3500 cm?. 1114, 54 ev®. 1115. 90 em2. 1116. 128 cm’.
1117. 22,5 em. 1119. 84 em®. 1120. 20 em. 1121. 348 em®. 1123. 96 cm®.

1125. 28 cm. 1126. 942 cm. 1127. 100 cm. 1128. 52 cm. 1129. 180 cm?.

1130. 624 cm2. 1131. 2542 em?. 1132, 72 em®. 1133. 150 cm?. 1134. 811.2 e,



Binnosin,

1139. 156 cm®. 1141. 128 cm?. 1142. 384 cm®. 1143. 864 em?. 1144. 6 cm.
1145. a®. 1146. 135 cm2. 1147. 480 cm2. 1148. 576+/3 cm?. 1149. B, A, T, ]I

1150. 33843 cm?. 1171, 20 cv2. 1174. 1176 cm>. 1175. 432 cv2. 1177. 1 - 4.
1183. 8 cm, 9.6 cM, 9.6 cm. 1184. 8 cm. 1186.T, B, B. 1188. 20 m. 1191. 12 M2,

1192. 4,8 cm”, 7,2 em”. 1194. 8% em>, 21% em”. 1195. a) 3,24 m”; 6) 1,44 m°.

1196. 7,5 cm?. 1197. 30 cm®. 1198. 12 kB. ox. 1199. 8 kB.ox.

1201. B(2+u@) em. 1202, 12,5 em, 12,5 em, 15 em, 75 cMZ.

1203. a3 . 1204. 84 cm®. 1205. 84 cv®. 1206. 5 em®. 1207.1:4. 1209. 1 2.
1210. 2 cm. 1211. 4,8 em. 1213, 2,25S. 1226. 12 cm, 8 cm. 1228. 84 cwm.
1231. 70° i 110° 1232. 64 cm. 1235. 48 cm. 1236. 12 cm. 1237, 12 cwm.
1238. 48 cm. 1242, 9 cm. 1243, 50 em. 1245. 13 cm, 23 em. 1246. 8 cMm,
20 cm. 1247. 0,51, 1,51. 1249. 4 em. 1252, 12 cm, 30 cm. 1256. 16 cwm,

24 em. 1257. 18 cm. 1259. 87 cm, 29 em, 103 cv. 1260. 20 cm abo IBE.

13
1261. 22 cm. 1262. 7,2 cm. 1263. 9 cm. 1264. 6 cm. 1265. 6 cm. 1267. 2 : 3.

1268. 8 em. 1270. 6 cv. 1271, 10 em. 1276. 6 cm. 1277. 20 cm. 1280. 7,5 cwm.

2 2
1283. 13 cm. 1288. & tg o . 1289. 2acos L, 2asin & . 1290, >, 3
4 2 2 sino Ssln o
1 h’(tg a + tg p)
1291. Isin2a. 1292, — 0. 1203. I, B, B, A. 1297. 6) 54 c.

1299, 8 cMm.
1300. 300 cm®. 1304. 2: 1. 1306. 80 cm>. 1310. 216 cm>. 1312. 684 cm®”.

1313. 72 em®. 1314. 7 em. 1315. 225 em’. 1316. 864 cm”. 1317. 4 cMm, 8 e,
2.2 em. 1318. 3242 em®. 1320. 5 cm, 15 em. 1321. 5 em. 1323, 294 cm”.



SMICT

§1
§ 2
§3
§4
§95
§6
§7

§8
§9
§10
§11
§12

YHYOTUPUKYTHHKHA . . . . . . .
3arajJbHl BJAaCTHUBOCTI YOTHUPH
Ilapanemorpamu. . ... .. ..
IIpaMOKyTHUK, poMO 1 KBaJp:
3aCTOCYBAHHS BJIACTHUBOCTEMN ]
TDATCHIA « « 5% s 56 3 w8 & 5 s
IlenTpasibHl 1 BIMCAHL KYyTH .
BrirncaHl 1 onmmucaHl YOTHUPUKY

IlogiOHICTH TPUKYTHHKIB
IIponopiririnl BiApPi3KU. . . . .
IloxiGuicTs piryp. . . . . . . .
OsHaku noAgi0HOCTLI TPUKYTHU
3aCTOCYBaHHS IIOA10HOCTI TpH
IlopiOHICTH IPAMOKYTHUX TPY

Po3B’si3yBaHHA NPAMOKYTH]
Teopema llicparopa . ... ...
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MHOroKy THUKHN

MHOTOKYTHHE

4 “@

Mnouwi MHOFOKYTHHUKIB

IIpocta
JdMEHEHA
JJAMAaHA

-

1
b pott 8
I s AS 2"
a
a
a+b
,r_’h ’#S=uh i‘h “-.S=2h
b

CniBBIAHOLWEHHA MIDK CTOPOHaMM | KyTamMm
NPAMOKYTHOINO TPUKYTHUKA

. —
: a b a ¢
sina = — cosa =— tgoa=— a
¢ c b
(1
A 7 s

3Ha4YeHHA TPUTOHOMEeTPUYHUX DYHKLIN OeAKUX KYTIB

o 0° 30° 45° 60° 90°

sin o 0 l E ﬁ 1
= 2 2

COS o 1 E E 1 0
2 2 2

tga 0 E 1 J3 -
3

ctg o - J3 1 ? 0




I'pangyen
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Tabnuua TpPUroHoMeTPUYHUX PYHKLIN

Cunycu

0,000
0,017
0,035
0,052
0,070
0,087
0,105

0,000
0,017
0,035
0,052
0,070
0,087
0,105
0,123

0,141

0,158
0,176
0,194
0,213
0,231
0,249
0,268
0,287
0,306
0,334
0,344
0,361
0,384
0,404
0,424
0,445
0,466
0,488
0,510
0,532
0,554
0,577
0,601
0,625
0,649
0,675
0,700
0,727
0,754
0,781
0,810
0,839
0,869
0,900
0,933
0,966
1,000
ctg

57,290
28,636
19,081
14,301
11,430
0,514
8,144
7,115
6,314
5,671
5,145
4,705
4,331
4,011
3,732
3,487
3,271
3,078
2,904
2,747
2,605
2,475
2,356
2,246
2,145
2,050
1,963
1,881
1,804
1,732
1,664
1,600
1,540
1,483
1,428
1,376
1,327
1,280
1,235
1,192
1,150
1,111
1,072
1,036
1,000
tg

Tanrencu Koraareacu KocurycH

1,000
1,000
0,999
0,999
0,998
0,996
0,995
0,993

0,990

0,988
0,985

0,082

0,978
0,974
0,970
0,966
0,961
0,956

0,951

0,946
0,940

0,927
0,921
0,914
0,906
0,899
0,891
0,883
0,875
0,866
0,857
0,848
0,839
0,829
0,319
0,809
0,799
0,788
0,777
0,766
0,755
0,743
0,731
0,719
0,707
sin

I'panycu
90
89
88
87
86
85
84



