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L g el UTUKAACHUUL!

IIbOMY HaBYaJIbHOMY POIli BU IIPOJOBIKY€ETE OIIAaHOBYBATU r'eOMeTpilo — ITiKa-
BY 1 BAKJIMBY YaCTUHY MaTeMaTUKW. S3HAHHS 3 reOMeTpii, ii izei Ta meTomu
3HANO0JIATHLCSA BAM AJIA IIOJAJIBIITON0 HaBUYaHHA Y CTAPIII I IITKOJIi, JJIA YCIIiII-
HOT'0 BUBUEHHS MaTeMAaTUKU Ta iHITNX HABYAJIBHUX IPEIMETIiB, JJIS HOCTiIKEeHHI
HABKOJINIITHBOT'O CBiTY, IJIs MOBHOIIIHHOTO JKUTTA Yy CYYaCHOMY CYCITiJIbCTBi.
3HaueHH reoMeTpil AJis JIOAUHYA PO3KPUBAJIU BioMi MaTeMaTUKU:
o ['eomempis € ni3HAHHA 6Cb020 icHyoyozo (Ilmaron).
e Ceped pigHuxX pO3ymoMm — 3a 0OHAKOBUX IHULUX YMO8 — nepesaxcac moii,
xmo 3nae zeomempit (B. Ilackansb).
3a I0IIOMOTO0 IHOTO MiAPYUYHUKA BU OyIeTe 3aBepIllyBaTH BUBUEHHS reoMeTpii
B OCHOBHI# 11K0JIi. 11106 yABUTY BeCh KypC reoMeTpPii OCHOBHOI IIKOJIH i 3po3yMi-
TH, IKe MicIle B Hill 3aliMmae maTepiana 9 Kjacy, pPO3IJISHbTE 3a3HAUEHUI HUIKUE
nepeJik reMm. KosrbopoMm BuAiIeHO MaTepias, IK1i B BUBUATHMETE B IIbOMY POIIi.

T'EOMETPI{A (7—9 kxacu)

EnemenTapni reomerpuuni dirypmu ta ix BiactmBocCTi.
BzaemHe posmilieHHS IpAMUX HA IJIOIIUHI.
TpuxkyrtHuku. O3HAKU PiBHOCTI TPUKYTHUKIB.

ITomi6HicTs TPUKYTHUKIB. P03B’A3yBaHHA NPAMOKYTHUX TPUKYTHUKIB.
Komo i kpyr.

YorupuryrTHuKu. MHOrOKyTHUKH. [10MTi MHOTOKYTHUKIB

MeToa KOOpPAUWHAT i BEKTOPH HA ILJIOIIHMHI.
Po3B’A3yBaHHA TPUMKYTHHUKIB.
IIpaBuasHi MHOTOKYTHUEH. [loB:KkHHA Koaa. Iltoma Kpyra.
T'eomeTpuuHi IepeTBOPEeHHST

Y BenuuesHomy cany I'eomeTpii KOsKHMUE MOKe Hi6paTu cobi OYKeT 3a CMaKOM:
CTPOTi MOBeNeHHA i IpaKTUUHI 3aCTOCYBaHHA, IIUTATH BUSHAUHUX MaTeMaTUKIB
i opuriHaJIbHI 3a7aui, TOHATTA CydacHOI MaTeMaTUKMN Ta iCTOPWMYHI BiZOMOCTi.

T'eomerpis moTpibHa BCciM: iH:KeHepaM, apXiTeKTopaM, KOHCTPYKTOpaM, Kpec-
JsgpaM, CTOJApaM, CJIOcapAM, TOKapAM, KPaBI[AM, XYIOKHUKAM Ta 0araTboM
inmmum gaxiBigM. 3aCTOCOBYIOThH 3HAHHS 3 reOMeTPil 0yAiBeIbHIKM, MOPEILIaBIIi,
BifiCbKOBi, MUTIIi, ACTPOHOMH i HaBiTh KOHAUTEePHU. IKYy 6 HAYKY IJid BUBUEHHS
BU He o0pasju B MaiiOyTHbBOMY, V AKili OM rayysi He mIpaiioBaii, TO AJA BUCOKUX
pes3yabTaTriB mOTPiOHI rapHi 3HaHHA 3 reomerpii. 3ampolryemo Bac y cBiT I'eo-
metpii. Ile#t cBiT AMBHUA: 1IeapUil, TOCKOHAJINHA, TiICHO OB’ A3aHUN 3i cBiTamMu
IIpami, Posymy, Mucrenrsa.

CroopaiBaemocs, 110 HAII MiAPYYHUK CTaHe BaM JOOPUM IIOMiYHHKOM B OIIaHY-
BaHHi reoMeTpUYHUX 3HAHDb, Y HA0OYTTi HOBUX YMiHb i JOCBiZy, Yy rapMOHiiTHOMY
PO3BUTKY BAaIlloi OCOOMCTOCTI.

Bascaemo ycnixié y Haéwanni!

Abimiopuw



Ak npauyoBaT 3 NiAPYYHUKOM

Jopori ges’atnknacHuky i kosaerun!

Bu TpumaeTe y pykax HoBUM Migpy4HUK reoMmeTpii. ABTOPU CrnoaiBaloTbCs, WO Us
KHUXKa CTaHe And Bac HaginHUM NOMIYHMKOM i MOopagHmMKoM. IponoHYyeEMO CBOE-
PiAHY HaBirawito MOro CTopiHkamu.

BaroMmnm MOTMBOM i rapHUM CTUMYSIOM OJ1 HaBYaHHS € BiJOMOCTI NMpo TBOP-
LiB reoMeTpii Ta npuknagu npakTUYHOr0 3aCTOCYBaHHA HaB4yasibHOrO mMarepiasny.
BucnosnioBaHHS BMaaTHUX MaTeMaTuKiB MOXYTb CTaTW ASS BaC OOPOroBka3om
HE NKLLIE Y HAaBYaHHi, a N HAa XUTTEBOMY LLNAXY.

Ha noyaTky KOXXHOro po3ainy nogaHo KOPOTKUI Ornsa, Moro 3MicTy yKPaiHCbKOO
Ta aHriNCcbkol MOBaMK, a TakoX MNpuKIagM mMartepialbHMX 00’eKTiB, MOAENSMMU
AKNX € TEOMETPUYHI dirypu.

) BuBuatoun TeopeTtuyHuini martepiasn, 3sepranTe yBary Ha C/0Ba, HaOpyKOBaHi
m wpndTOM, — LE HOBI reOMeTPUYHI TepMiHU. By MOBUHHI yCBIiZOMUTH,

LLLO BOHM O3Ha4aloThb, i 3anam’ataTu ix.

§ 14. Teopema cuHycis 17

‘ BacTocyBaHHS BEKTOPIB | TEOPEMA [ 10]

(Curycis). CTopomm TpuKy ini cunycam
KyTiB.

DOBEAEHHSI. 0
i pexropis, To e — TOMEPEAATOT TeOpEMI BUITIBAC, 0

SAxigo poss’ sazauy,
—Qsemp-mﬁ MeToz| poss’ asyBanua 3azadi. IIpH IbOMY YacTO BHKOPHCTOBYIOTH € __2R.

—9% __or, —2 _2r, —£ -
TaKe TBePAMEHRA. sinA sinB sinC
Omixe,

a b c

TEOPEMA |5 | SnA smB smc

Sikuto X — posinkha Touka, a M — cepeawna sinpiska AB a6o Touka nepe-
TUHy meaian TpUKY ABC, To sinnosi,

S B

XM=E(XA+XE) a6o XM:?(XA+XB+XC) ONS AONUTAUBUX

i moxHa o

OBEAEHHS. A «CTOPOHY PiBHi» 360 «kyTw piBhi»? Hi, 60 ONYK/IMiA MHOTOKYTHYIK, YCi KyTH SKOTO
PiBHi 26O BCi CTOPOHY piBHi, Moxe GyTv if HenpasunbHIM (Man. 187).

Bammmu ictuEni pismoCT:

XM +MA=XA, XM+MB=XB, XM+MC=XC.
Jlogasmu g mepui 3 nux pismocreii i Bpaxysasum, wo MA+MB=0
(wa. 119), nicraneso; 2XM = XA+ XB, ssign X0~ (XA + XB).

X a 6
Man. 187
X
A B
MPAKTUYHE 3ABAAHHS
4 M B c .
575. Kopucryiounch apkylieM mamepy B KIITHHKY
Max. 119 Max. 120 (maxn. 181), HaKpeciTh TPHKYTHUK 3 0CHOBOI AB
i ntomero, yAiti 611111010 32 TLIOMLY TPUKYTHUKA
fxmo gomamo Beci Tpu piBHOCTi i Bpaxyemo, mo MA+MB+MC=0 ABC. CKiTbKH TaKHX TPHKYTHHKIB icHye? Sxmv
. . e — = HAGLIBIIIM Mo GYTH KOCHHYC KYTA, IDOTH- —
(e, Max. 104 i sagauy na c. 83), gicranemo: 3XM = XA+ XB+XC, apiaxu norroro oropoi AB? Py B

fo:%(ﬂmfmx*c) (war. 120),@
Maux. 181
Tlist DpUKIady O3B’ AKeMO BEKTODHIM METOXOM 3ajady, AKY paHime Gyio 3AnAdI ANA MOBTOPEHHS

PO3B’ABARO KOOPTHHATHIM METOROM (THB. c. 26). ) ) -
576. Croporu tpukyTHIKa AopiBmooTs 5 cn, 6 e i 10 cx. Buaiigirs kymi

TpHKyTHUKA.

‘ )KI/Ilelll‘l'l TEeKCT B KBagpaTHUX Ay)KKaX?— Le TeopemMu, gosegeHHda aKnx rno-

[aHO HMXYe.
KiHeub nOBeAeHHSA TEOPEMM MO3HAYEHO ‘ 4YepBOHMUM KBaApPaTUKOM. ‘3eneHuM
KOJIbOPOM | NO3HAYEHO JOBeAeHHS, AKi He € 000B’AKOBMMMU O/ BUBYEHHS.

Y kKoxxHOMY naparpadi nigpyyHuka € pyopuka «Ong ponutnnBux». | BoHa mic-

TUTb AOAATKOBUI MaTtepian, agpecoBaHNi 3auikaBEHUM YYHSAM.




Migpy4YHnK MICTUTb BAPABM Pi3HUX PIBHIB CKNaAHOCTI. € 3apadi ANng ycHOro
pPO3B’A3yBaHHS Ta MOBTOPEHHS, 3ajadi piBHiIB A i b Ta nigBMWeEHOI CKNagHOCTI.

3auikaBngaTb Y4HIB i B‘-II/ITeﬂiB‘BiAKpMTi 3apavi Ta NpakTU4YHi 3aBOaHHA.

Y pybpuui| «BukoHaemo paaom»ﬁaaeueHo 3pas3ky po3B’a3aHb BaXJIMBUX
BMAiB 3aaay. KOpUcHO 0O3HAMOMUTUCS 3 HUMU Nepen BMKOHAHHAM AOMaLLHIX
3aBAaHb, HOMEPU SKUX BUAOINEHO BGNAKUTHUM KOJIbOPOM.

(8]

HanpukiHui KoXXHOro po3ainy € pyopukm ‘«3an,aqi 3a rotoBumMm MamoHKaMM»T

\Camocriﬁui poGonﬁs piBHOpPIBHEBMMM 3aBOaHHSAMU, [ TeCTOBiI 3aBOaHHS | i

‘Tunoai 3apavi A9 KOHTPONbHOIT POGOTU | TPbOX PIBHIB CKIAAHOCTI.

94

§ 16. DOPMYNV AUNA HAXOLKEHHS NNOLLL TPUKYTHIKA 133

140 Poapin 3. Po3B'a3yBaHH: TUKYTHUKIE

BukoHAEMO PA3OM

€ Itosezirs, mo sucors obepueno iiini 10 Bi
cropin.

© Hexaii ¢ i b — nBi cTopoHM TPMKyTHUKA
ABC, a nposegeni xo mux sucorn — h,, h,
(a. 174). BupasuMo miomy TPHKYTHUKA

ABoMa crocoSam: S = %ahu, S= % bh,.

Ore, ah, = bh,, ssigxm h, : h, = b : a.
A e ii TpeGa Gyuo gosecti.

Taxii cmoci6 poss’saanHA 3aKAY, KoM MpH-
PIBHIOIOTS ILIOIIi PIBRUX (iryp, KOPOTKO Ha-
SMBAIOTE METOROM MO,

3AAA"II 3A TrOTOBUMU MAJTIOHKAMMU

AB =4, AC = 6, ZA=60°. AC=14,AB:BC=3:5.

BC AB, BC

R B

S

1
a
Al c ¢
6

CAMOCTIiHA POEOTA 3

BapianT 1

1°. Buaiigits nIomy T , cTOpoRH sKOTO AOpL Toemi8oem,
A KyT MoK M — 45°,

2°. Buaiixits cropony BC Tpuxyrauka ABC, sxmo AB = 6 qu, AC = 14 g,
ZB=120°.

TECTOBI 3ABAAHHSA 3

Sfixa 3 pipHocTeil XubHa? ,_a a  sinB
a) = d

b
sinA smB  smA b

b < sinB _sinC
6 o= C B _snC |
sinB snC' b ¢

BI TPUEY ABC, a) rocrp 5
stk cos B < 0. 6) npamoxyTHit;
B) TymoKyTHI;
1) piBRocTOpoOHHilt.

e —
e R =

Tunosi 3A0AYI A9 KOHTPOJIbHOI POEOTU

1°. Jlsi croporn TpukyTHMKa fopiBmiooTE 14 oM i 16 M, a kyT M HEMI
120°. Buaiizits nepuMerp TpHicyTHUKA | foro nuomy.

2°. Y tpukyrsuxy ABC AB = 8 a, ZA=30°, ZB=105°. Buaitirs BC. 74@

3°. Croponn napanenorpama zopismionors 6 ey i 10 e, a kyr — 60°. Buait-
i giaroazi mapazesorpama i fioro momy.

4°. Ilnoma rpukyrauka ABC nopiemioe 30 cm?, AB = 10 cm, BC = 12 cm.
Bmaiigits ZB. Cinbiu poss’sskis mac sagaua?

AopaTtku

3 icTopii reomeTpit

Teomerpis — oana 3 mafigapmimmx mayk. Crouatky ii
10RH3YBAIM TLNBKM 3 BUMIDIOBAHHAM 3OMEBHHX ALTAHOK.
BroOZOM reoMeTpIHI BiZOMOCTI MOUAIH 3ACTOCOBYBATH 0 Bii- 1
MipIOBARNSI BHCOT, AHOUN, PisuuX BixcTaneii. Hlepumuii ana-
smii mamm reomerp Parec Minerceimii, ofms is cemn maii-
BiZOMININX ANTHUNNX MYADEIiB, SHAB BIACTHBOCTI DIBHMX 5
i HaBiTh NOAIGKMX TPUKYTHMKIE.

@axée (ximers VI — nowatok VI cr. 4o . e.) — rpempxiic
acTpoHoM | MaTemaTik. Ba CBIAUCHHAM IDELBKOrO iCTOpHKA
Tlnyrapxa, ®anec BUMIpIOBaB BHCOTY €THIETCHKOI mipamim

Dazec

Y popgaTtkax nogaHo «HaByanbHi NPOEeKTN» A0 KOXHOro po3ainy, «3aaadi nigsu-
LLEHOI CKNMaaHOCTI», «3aaadi ANs NOBTOPEHHS», «<TpeHyBasibHi TECTU», | «ICTOPUYHI

Bi}J,OMOCTi»F TOLWO.

Gaxaemo ycnixiB y BUB4EHHI reometpii!



Zymato, oTxe, iCHy!O.

LLlo6 ynockoHaanTv po3ym, noTpibHo OisibLue
PO3MIPKOBYBATH, HIX 3ay4yBarTu.

lNpaBusibHO BXWBaKTE CJ10Ba, | BU 3BiJIbHUTE
CBIT Bif] OJIOBUHU HEMNOPO3YMIHb.

PEHE OEKAPT
(1596-1650)

BupaTtHnin dpaHuy3bkuin pinocod,
MaTtematuk, @isuk, Pisionor.

WNoro «[eomeTpisi» Mana Benm4esHui
BMJIMB HA PO3BUTOK MaTeMaTukm —
npotarom mamxe 150 pokiB anrebpa
M aHaniTMyHa reoMmeTpis po3BMBaNNCS
y Hanpsimax, BkasdaHux JekapTtom.

e CTBOPMB METOA KOOPAMHAT

e YBIiB NOHATTS HE3ANEXHOI 3MIHHOI
BEJINYUNHU | PYHKLT

e 3anpoBaauB 3py4Hy MaTeEMaTUYHy
CUMBOJIIKY

ekapTiB nucTt
x%+ y8=3axy

T (5§

1.

LS ,iil' |__ it




Po3nin 1 Section 1

MeTtopa koopauHat | Coordinates on
Ha NMAOLLUUHI the Plane Method

KoopanHaTtHmin MeTon Yy reoMeTpii BUSBUBCS HACTISIbKN KOPUCHUM

i 3pY4HMM, LLLO 3arno4aTKyBaB CTBOPEHHS OKPEMOI BEJIMKOT YACTUHM
MaTemMaTuKn — aHaniTMYHOi reomeTpii. |i BUBYAIOTb y BCiX BULLMX i Ce-
penHix TEXHIYHUX 3aKnagax i Ha MaTeMaTuyHMX pakynbTeTax yHiBep-
cuTeTiB. 3a 40MOMOrol0 aHaNiTUYHOI FeOMETPIi BAANOCS NEPEKNHYTU
MICT Mi>XX anrebpoto i reomMeTpielo.

Y uboMy po3Aifi B O3HANOMUTECS 3 AEKAPTOBMMM KOOpAMHaTamMm
Ta METOA0M KOOPAMHAT, ki Aal0Tb 3MOry PO3B’a3yBaTu anredpaiyHi
3a4adi 3a 4ONOMOrolo reoMeTpii, a reoMeTpryHi — 3a 40NOMOroto
anredpu. Bu amoxeTe cknagaTty PiBHAHHA Pi3HUX MiHINW | gocnigxxysa-
TW iX BNACTMBOCTI.

§ 1 CuHycu, kocuHycm i TaHreHcm | Sines, Cosines and Tangents
KyTiB Big, 0° po 180° of Angles from 0° to 180°

2 TpUroHoMmeTpun4Hi Trigonometric
TOTOXHOCTI Identities

§ 3 AdekapToBi Cartesian

KOOpAUuHaTU Coordinates

4 BiocTtaHb Distance Between
MK TOYKaMm the Points

§5 PieHanHa | Circle
Kona Equation

6 PiBHSAHHS Line
npsamoi Equation

HABYAJIbHUA NPOEKT ‘ EDUCATIONAL PROJECT
«LikaBi kpuei» “Interesting Curves”




AOng 4yoro BMBYaTU KOOPAUHATU
Ta MeToa KoopauHat?

3pyUHiCTh KOOPAMHATHOI'O METOAY i IIPOCTO-
Ta aJITOPUTMiB, 3a JOIIOMOT'0I0 AKUX OINCYIOTh-
Cs TOUKH KPUBUX aaredpaiuHuMu PiBHAHHIMIH,
CIPUUNHUIN iX IMIBUAKE MOIINPEHHSA 1 aKTUB-
He 3aCTOCYBaHHA y 0araTboxX rajgy3ax HayKu
Ta JIOACHKOI JKUTTEmisgabHOCTI. 'eorpadiuni

KOOPJMHATU BUKOPUCTOBYIOThCA y Teorpadii, BeanisioTHi giTambHi ama-
kaprorpadii, reonesii, 0yziBHUIITBI, BiicCbKOBi paru, a6o KBaJpOKOITEpH,
cupagi. 3a JOIIOMOTOI0 HaBiramiiHux mpuiima- BUKOPUCTOBYIOTH JIJIA MAacCIII-
4iB BUBHAYAIOTH KOOPAUHATY MicIle3HaX O KeH- TaGHOro GYZiBHUIITBA, CiIb-
HA IIig yac pyxy B aBTOMO0OiJi , kopalui, JiTary. CHKOTO T'OCIIONApPCTBA, CIIO-

CTepeKeHHsS 3a JiicaMu Ta
BOJTOIIMAMIU.

HKongua 3 obsacTeii cyuacHOl HayKU He 00-
XOMUTHCS 6e3 rpadiuHoTO MOAaHHA iHQOopMAaIrii.
HeBuguma cucremMa KOOpAWMHAT MiCTUTHCS Ha
eKpaHi KoMmIir’loTepa. |

BuxigHi curHaiau MuIni MoKHa PO3TJIAJATH EdexTnBHO BUKOPHCTOBY-
SIK Bl HEe3aJIeKHI BeJIMUMHY 1 ITIePeTBOPIOBATH 1X I0THCS Y IPOMUCIIOBOCTI KOOP-
Y KOOPAMHATH ITOJOKEHHA Ha TBOBUMIipPHii 1110- AVHATHI BEPCTAaTHU Ta CTOJU
muHi. Y rpadivHOMY pesKrMi 3BHaUeHHSA X (HyMe- i BepcraTH 3 NPOTPaMHUM
pallifd CTOBIYUKIB) BiIpaxOBYETHCA Bif JIiBOTO YIPaBIiHHAM.

Kparo eKpaHa BIIPaBO, a 3HAUYEHHd J (HymMeparia
PAIKiB) — BiJ BEPXHBOTO KPaio eKpama BHIUS.
Koopamaaru 3acTocoByioTs y 6aratbox irpax

(MopcbKuUit Oiif, ITAITKY, MIAXHN). I

CrernianbHi cuCTEMY KOOPAMHAT BUKODPUCTO-

BYIOTH B MEJUYHUX JTOCJTIIKEHHAX , HATTPUKJIAT,
Y KOMII'IOTepHili Tomorpadii. Busuusmu maTepian poami-
KoopanaaTu BUKOPHUCTOBYIOTH B aarebpi, (i- JIy, BU Ji3HAETECS IIPO 3B’ ABKU
3uIli, ximii, 6iosorii Ta iHMMUX HayKax i MKiIb- anredbpu, reomerpii Ta Tpu-
HUX IIpegMeTax. TOHOMeTPii, po3UIMPUTE CBOIL
3HAHHSA 3 TPUTOHOMETPIl, 3MO-
A ne 116 BUKOPHCTOBYIOTh KOOPIUHATH ? JKeTe 3aCTOCYBaTU BUBUEHUN
HagengiTs cBOI mpuKIaIH. MaTepiag o0 po3B’s3yBaHHS

HiKaBI/IX IIPaKTUYHUX 3aaadv.



§ 1 CuHyCcun, KOCUHYCM i TAHreHCcH
KyTiB Big 0° po 180°

Y disumi Ta mexaHili TpuroHoMeTpuUHi PYHKIII BUKOPUCTOBYIOTH IJA JIO-
CIiI)KeHHs IMepiofuYHUX OPOIleciB Ta 00epTaIbHUX PYyXiB. A OCKiIBKU KOJECo
(maj. 1) yu Basa TypOiHu (Maj. 2) MoKe IIOBEPHYTUCA HA OyAb-AKUIN BeJIUKUN
KYT B OLHOMY a00 IIPOTUJIECKHOMY HAIIPpAMAaX, TO PO3TISAAIOTH TPUTOHOMETPUY-
Hi QyHKIII KyTa o, e 0. MOKe AOopiBHIoBaTH, Hanmpukjazn, 500°, 700°, —600°
i OyTu mysKe BeJIHMKHUM OONATHHM UM Bil € MHMM UYHCJIOM. I3 TAKMMH TPUTOHO-
MeTPUUYHUMU (PYHKI[IIMU BU o3HaiiomuTrecsa B 10 xiaci.

Mauia. 1

VY reometpii m1s po3B’sA3yBaHHA TPUKYTHUKIB
JTOCUTH PO3IJISAAATU TPUTOHOMETPUUHI (PYHKITIL
KyTiB Bim 0° mo 180°.
Bu B:ke 3HaeTe, 1110 TaKe CUHYC, KOCUHYC, TAH- ¢
TeHC TOCTPOT0 KyTa MPAMOKYTHOTO TPUKYTHUKA.
Axrmro B npamoxyTHoMy aABC £ZC = 90°, ZA = q,
AB=c¢, BC = a, AC = b (mazn. 3), To A C
. a b a
sinoo=—, coso=—, tgo=—.
c c b
Kopucryrounucys nmumum GopmyaamMu, MOKHA
PoO3B’A3yBaTH MPAMOKYTHI TPUKYTHUKH. yA
o6 posB’sA3yBaTu He TiAbKU IPAMOKYTHI, 1| M (coso; sina)
a ¥ MOBiMbHI TPUKYTHUKHU, MOTPiOHO BUKOPHUC-
TOBYBaTH TPUTOHOMETPUUHI (PYHKIII He TiIbKU
TOCTPUX, & ¥ TynuX KYTiB. -1 & A
IToacuumMmo, 1110 03HAYAIOTh BUPA3M Sin O, COS O O| H 1
i tgo, me oo — Takwmit KyT, mo 0<o0<180°.
Hakxpecimmo Ha KOOPAMHATHIN IIJIOMIMHI KOJIO
pamiyca r = 1 i3 MeHTPOM y IIOYATKY KOOPIAWHAT -1
(mag. 4). Ile — ogunuune Kox0. [TosHaUNMO TOU-
Ky mepeTuHy momaTHoi miBoci OX 3 OZMHUYHUM

Mau. 4



10 Posgin 1. MeTon koopavHaT Ha MIOLWMHI

KO0JIOM OYKBOIO A i JoMOBUMOCS BigKJamzaTu KyTu Big mpomensa OA mpoTu pyxy
TOAMHHUKOBOI cTpisku. KyTu Ta iX Mipu mo3HavaTuMeMO IpPelbKUMU JIiTepaMu
o (ambda), B (Gera), Y (ramma) TOIIIO.

Axmio M — Taka ToOuKa OGUHUYHOTO K0Jia, 1110 ZAOM = o, To abCIICY TOUKU
M Has3sMBaIOTh KOCHHYCOM KyTa 0., 8 OpANHATY — CHHyCOM KyTa o.. Ha masmioHKy 4
OH =cos0, MH =sinao. 1

Hampurkaan, axkmo oo=30° (man. 5), To opauHaTta ToukKu M TOpPiBHIOE 3

00 KareT, 110 JEXKUTH IpoTu KyTa 30°, nopiBHIOE moJoBUHI rinmorenysu. Tomy

1 1
Ao OM =1, 10 MH = 2" Taxum unzoOM, sin30°= re 3a reopemoio ITiharopa

2
OH = 12—(1) :ﬁ. Orxe, cos30°=£.
2 2 2
ylk yﬂ
1 M 1
M

-1 oA 1 N20° ) 4
[9) H[1 x B o 1 x
-1 -1
Maua. 5 Maua. 6

Axio o= 120° (maJ. 6), To6To LAOM =120°, T0 L MOB=60°a ZOMB =30°.
Tomi, 3a B1acTuBicTIO KaTera, 1110 Je:KuTh npotu kyra 30°, OB = 0,560M = 0,5.
Ockinpku Touka M JIeKUTH Y APYTiil uBepTi, To il abciuca — Big e€MHe YMCIIO.
Y mamomy Bumankry BoHa mopiBuioe —0,5, a Tomy cos120°=-0,5. 3a TeopeMmoio

ITiparopa
MB=+MO?-B0O? = -1 =£.

4 2
. 3 )
Opaunara Touku M HOpiBHIOE 5 a romy sinl120 =7.
TaHrencom KyTa O Ha3WBAIOTh BiJHOIIEHHS CHHYyCa I[LOTO KyTa J0 HOTro

KOCHHYCA:

tg 0= sin o

COos O )

3posymino, mo tgo Mae 3MicCT TiIBKM IIPM TAKUX 3HAUEHHAX O, IPU AKUX
cosa#0, 60 Ha Hyab miautu He MoykHAa. Ockinbku masa xytiB Bim 0° mo 180°
cos o =0, axio o= 90°, To y JaHoMy BUNAAKy tg 0. BUSHaUeHUI IJIs KyTiB o # 90°.
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Posrismemo, sk o0unca0oBaTA TaHreHcu KyTiB Big 0° mo 180°.

., sin30° 1 <3 1 3
Hampuknagn, tg30°="———=—":1——=—"—=—"—
cos30° 2 2 3 3

tglzoozﬂzﬁz(_l)z_\/@

cos120° 2 2 _ -
Touni 3HaueHHA sin o, cos o i tg o OIa geAKUx KyTiB o 3uina sino
. mpu 3MiHi of
HaBeIeHo B Tadmauii 1.
Tabauuysa 1
o 0° 30° 45° 60° 90° 120° | 135° | 150° | 180°
o | o | L 2 B 4 | B &L
2 2 2 2 2 2
CcOoSs O 1 ﬁ ﬂ l 0 _l _ ﬂ _ ﬁ -1
2 2 2 2 2
tg o 0 g 1 J3 — /3 -1 _g 0

dyukIil sino, coso i tgo Ha3zMBaIOTHL TPUTOHOMETPUUYHUMHU (DYHKI[iAMH
KyTa o. ChopmyaboBaHi y 8 KJjaci o3HaUeHHA TPUTOHOMETPUUYHUX (QYHKITIH
TOCTPOTO KyTa MPAMOKYTHOTO TPUKYTHUKA He cylepeuaTh HOBUM.

3eeprimsb yeazy!

1. Cunycu, KOCHHYCH i TAHI€HCH I'OCTPUX KYTiB HAOyBaIOTh JIAIIIE TOLATHUX
3HAaUeHb, a KOCUHYCH i TaHTeHCHU TyNuX KyTiB — Big emumx (Maju. 7).

y y y
+ | + - | + - |+
0 X 0 x_ 0 X,
3HaKU CHUHYCiB 3HaKU KOCUHYCIB 3HaKU TaHTEHCiB
a 0 6
Mau. 7

2. fAximo kyT o 36iabirysatu Big 0° 1o 90°, To i1oro cuHyC 30i/IbIITyBaTUMETHCS
Bix 0 mo 1, a kocuHyC 3MeHITyBaTUMeThCsa Big 1 go 0. AKII0 KyT O IPOJOBIKY-
Batu 36imbiryBatu Big 90° mo 180°, To iioro cMHyC 3MEHIIIYBATHMETHLCS Bif
1 mo 0, a Kocurnyc — Bix 0 mo —1.

3. Axmo kyt o 36iabimmysatu Big 0° mo 90°, To iioro TaHreHc 30iJbITyBATH-
meTbesa Big 0 mo HeckinuenHocti; tg 90° He icHye. AKII0 KyT 0 36iJbIITyBaTH
Big 90° mo 180°, To tg o 30iabIlIyBaTHMEThCA Big Minyc HecKinmuemuocTi mo 0.

* IIo6 ckopucratuca QR-xkomoM, HeoOXiHO BCTAHOBUTH CIlelliajibHe IporpaMHe 3abe3leueHHSA Ha
cMmapTdoni/nnaunmreri. HampurJiaz, ois mpucTpoiB 3 omnepariiinorm cucremoro Android morpi6HO 3amy-
cTuTH 3acrocyHok Google Play Market ta saBanTaskuTu nporpamy Powerful QR Code Scaner A+ [B] a6o
OyIb-AKY aHAJOTiuHy. 3aBaHTAKUTU MPOrpaMu IJs 3unTyBaHHA QR-KoxiB mia iHmMX omepaiiiHnux
cuCTeM IOIOMOKYTh BimmoBigui sacrocyuxku: Windows Mobile — Windows Store, iOS — App Store.
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— AN 4OoNMNNTINBUX )

3apaui, ki M1 BiGHOCMMO 00 TPUIOHOMETPII, MoYanu po3B’a3yBaTu LLE OABHI
rpekn. BoHn obumncnoBany 4OBXMHM X0p4, Y KOJi Ha OCHOBI BiooOMMX CniBBigHO-
LIEeHb MiXK efleMeHTaMm rnpasusiibHUX MHOMOKYTHUKIB | pafiycoM Kona, OrnmcaHoro
HaBKOJ10 UUX MHOIOKYTHUKIB. BupoaTHunii naBHborpeubkmnin BaeHnn Knaesgin Ntone-
mein (100-178) y TBOpI «<AnbmarecT» ckiiaB TabnmLUo Xxopa Yyepea nisrpaayca Big, 0°
0o 180°, aka, i3 cy4acHOi TO4KM 30pYy, € Tabnunueto CUHyciB ansg KyTis Big, 0° oo 90°
yepes KOXHY YBepTb rpaayca. Pagjyc kona y lNronemes gopisHioBas 60 oguHm-
LM, L0 CYTTEBO YCK/1aQHIOBaN0 0OYMCNEHHS.

Xope3mcbkuii B4eHUIN-eHUmKoneancT Aby PelixaH Anb-BipyHi (973-1048) 3a-
NPOMOHYyBaB BMKOPUCTOBYBATU OOVHUYHE KOJIO A9 BBEAEHHS MOHATTA CUHyCa
i kocuHyca. Y poboTi «KaHoH Macyaa» BiH n1caB Tak: «Mu BBaXkaeMo 3a Kpalue OJ1s
yncna giameTpa Take, Lwo6 BOHO Oys10 3 ABOX YaCTMH, TOOTO OAMHULIb, LL0O NOI0BU-
Ha giamMeTpa, sika Ha3NBAETLCS HANBINbLUNM CUHYCOM, a iHOAj — NMOBHUM CUMHYCOM,
Oyna oavHuueto. Toai B HalWMX Ojsix Bignaae HeoOXioHICTb 3rafyBaTi MHOXEHHS
Ha HbOrO i AINUTU Ha HbOrO, & TaKOX NEPETBOPIOBATU Or0 Y XBUIMHW ab0o NMOHN-
XaTn Ha Po3psa, Sk Bce Le 0yno 6 HeobxiaHMM, KO BiH MaB LLICTAECAT YaCTUH».

SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

IITo HasMBaeTHLCA OMUHUYHUM KOJIOM?

IITo HasuBaeThesa cuuycoMm KyTa? HYomy mopiBHIoe sin 30°; sin 90°?

IITo mHasuBaeTbcsa KocuHycoM KyTa? Homy mopiBHIOE cos 45°% cos 60°?
Sk sMiHUTBCA CHMHYC KyTa, AKINO KyT 30iabmuTu: a) Bix 0° mo 90°; 06) Bix
90° mo 180°?

SAK sMiHUTBCS KOCHMHYC KyTa, AKIIIO KyT 30iabimysatu: a) Big 0° mo 90°;
0) Bim 90° mo 180°?

IITo masuBaeThesa Tanrencom KyTa? Yomy mopiBuioe tg 30°; tg 90°7

fAx sMiHUTBCA TAaHTEeHC KyTa, AKINO KyT 30iabiryBaru: a) Bim 0° mo 90°;
6) Big 90° mo 180°?

8. fki sHakm MaroTh TpUrOHOMETPUYHI QYHKIII rocTporo Kyra? A Tymoro?
9. ChopmymaoiiTe 03HAUEHHS CHHYCa, KOCHHYCA i TaHTeHca T'OCTPOro KyTa
IIPSIMOKYTHOTO TPUKYTHHUKA.

N

N

BUKOHAEMO PA3SOM

o Kopucryounch OfUHNYHIM KOJIOM, 3HAWAiTh sin 135° i cos 135°.

@ Ha manrounky 8 300parkeHo ogfuHUYHE KO0Jo (Koo pazgiyca r = 1 i3 menT-
poM y moYaTKy KoopauHAaT). SIKImo Ha mpomy MaawoHKy ZPOB=135°
i ZONB=90° to £LNOB=45° i ZNBO=45°. Toxi nAONB — piBHOGEI-
peruit i NO = NB. 3a teopemoro Iligparopa:



§ 1. CnHycun, kocuHycu | TaHreHem kyTiB Big 0° go 180°

OB%?= NO? + NB?, a6o 1 = 2NO?, 3Bincu

1 J2

NO’==, a NO=——.
2 2

Ockinpku NO = NB, To Touka B Mae KOOpAMHATHA

5%

J2

Orxe, sinl135°= 72; cos135°= —7.

e IToGynyiiTe KyT, KOCHHYC AKoro mopisuioe —0,25.

® Ilo6ymyemo B cucTeMi KOOPAMHAT OMUHUYHE KOJIO
(maut. 9). Iloginumo paxiyc OK Ha yoTupu piBHI

yactunu. Toxi OH = iOK =0,25. IIposememo

HM 1 OK. Touka M HaleXUTh OTUHUYHOMY
KOJIY i JIeKUTH y APYrii uBepTi, TOMy ii abciiu-
ca gpopiHioe —0,25. Omke, cos LZAOM =-0,25
i ZAOM — Toii, 10 ToTpi6HO OyJI0 MOOYAyBaTH.

e HoBexmiTh, 1o sin 150° = cos 60°.
® Hexait ZMOA=150° a ZTOA =60° (mamu. 10).
Toxni LMOH =30°, a ZHMO =60°. 3a rimore-
Hy3010 i roctpuMm Kyrom aMOH =AOTP, a Tomy
PO = MH.
Ockinpku PO = cos 60°, a MH = sin 150°,
To sin 150° = cos 60°. IIlo i Tpeba OyJio HoBECTH.

AxIimo 3amaya Mae HeZOCTATHIO KiJbKicTh ma-
HUX, TO ii Ha3WBaIOTh Bigkpurowo. Bu Mmaere Ha
CBill poscyn mOmOBHUTH ii yMOBY i po3B’sasaru
oTpUMAaHYy 3amauy. BaskaHo po3TJISHYTH AKOMOTa
OLlIBINTY KiJBKiCTh MOKJIMBHUX BapiaHTiB 3amaui
Ta il po3B’sA3aHHA.

13

<
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o
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o,
-
]Y

Mau. 10

. 3
e Bidxpuma 3adawa. YcTaHOBITH B TpUKyTHNKA ABC, AKIIO cos A = -

a sin B =

® JlomoBHMMO YMOBY KiJbKOMa pi3HMMU criocobamu, Hampukaaza: 1) sin B =0,

2)sin B=1, 3) sinBz%, 4) sin B = a, ne 0<a<%. 3’scyeMo BUI TpHU-

KYTHUKA AJA KOXKHOTO 3 IIUX BUITAIKiB.
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1) fAxmo sin B = 0, to ZB=0° a6o £B = 180°. TpukyTHUKa 3 TaKUMU
KyTaMHu He icHYE.

2) fxmo sin B =1, to £ZB=90°. Maemo: LA=30° «£B=90° ZC=60°.
Omxe, ~AABC — TIPpAMOKYTHUM, ajie He PiBHOOeIpEeHU.

1
3) fAxmro sin B= E, T0 /B=30° a6o £B=150°. Po3rasauemMo KOKeH 3 I[UX

BUNAAKiB. ¥ mepriomy Bumaaky maemo £A=30° «£B=30° ZC=120°.
Or:xe, AABC — TynoKyTHUH 1 piBHOOEIPEHU. ¥ APYTOMY BUIAAKY Ma€MO
ZA=30° /B=150° ZC=0°. TpukyTHUKA 3 TAKUMHU KyTaMu He iCHYE.

1
4) fAxmro sin B=a, ne 0<a<§, T0 0< £B<30°2a60150°< £ZB<180°. VY mep-

mioMy BUOagky maemo ZA+ /ZB<60° a tomy ZC>120°. Otike, nhABC —
TYIMOKYTHUI, ajie He piBHOOeApeHuii. ¥ Ipyromy BUIaaKy: LA+ ZB>180°.
TpUKYTHUKA 3 TAKUMHU KyTaMu He iCHYE.

Tumi BUmagKm po3TIIAHBTE CAMOCTiMHO.

3A4AYI | BMTPABU

BUKOHAWTE YCHO

ol

NS ok

. Yu mosxe abciimca abo opAMHATA TOYKY OAUHUYHOTO KoJa JopiBHIoBaTH 27

Yu moxke cuHyc a00 KOCUHYC KyTa mopiBHioBaTtu 27 A —27?

Yu moke cuHyc KyTa, MeHIroro Big 180°, 6yTtu unciaom Big emHuM? A KO-
cunyc?

TaHreHc SKOro KyTa mopiBHIOE 1? A axoro —17?

3HangiTe sino i cosa, akmo: a) tga=1; 6) tga=-1.

3uaiigite sino i tgo, aximo cosa=0,5.

Axi uncia MaOTh OYyTH B MOPOKHIX KJIITUHKAX Ta0JIUI?

o 0° 90° 180°

sinao

COoSs O

tg a

8.

9.

10.

Hano tpu Touku: O(0; 0), A(1; 0), B(1; 1). 3HaiiaiTh CUHYC i KOCUHYC KyTa
AOB.

3uaiigiTe cuHyc i Kocunyc xkyra AOK, axio A(1; 0), O(0; 0), K(0; 1).
3HaNIiTh, KOPUCTYIOUNCH OOMHUYHUM KoJioM: sin 60°, cos 60°, sin 150°,
cos 150°.



§1.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

CuHycu, KOoCcuHyCcwH i TaHreHcwm kyTiB Big, 0° oo 180° 15

HosemiTe, 1m0 sin 45° = cos 45°.
. . 3
IToOynyiiTe KyT, KOCUHYC SKOT'O JOPiBHIOE: a) Z; 6) —0,5.

ITo6ynyiiTe KyT, cuayc AKoro mopiBHioe 0,75. CKinmbKU Po3B’sA3KiB Mae 3a-
maua?

IITo 6Gimbire: a) sin 10° um cos 10°; 6) cos 45° um sin 45°?

Axwuit i3 KyriB Olabmuit — o yu P, AKIIO:

1 2
a) cosa=—, cosP=—;
) 2 P 3
6) sina=0,75, sinf=0,93 (xkytu o i B — rocrpi);

B) sina=0,75, sinﬁzé (xytu o i B — Tymi).

Kopucryrmouncs mamonkom 11, 3HAUAITH CUHYC, KOCUHYC i TaHTeHC KyTa B
TpukyTHuka ABC.
A
B
c B A30°
a 0 8
Mau. 11

Buszaure sHaK JOOYTKY:

a) cos 30°-sin 15°-cos 125°-tg 35°;

6) sin 137°-cos 150°-tg 22°-cos 35°;

B) tg 143°-sin 165°-tg 87°-cos 126°;

r) cos 32°-sin 132°-cos 135°-tg 92°.

3anuIriTe Kyt y Tpu KoygoHKU: I — roctpi Kytm; II — Tymi wyrm; III —

. . 1
BUJ KyTa He MOKHa BcramoBuTu: sin A = 0,6; cos B = —0,8; sinC=—;

3,
1 11 12 1

tg D=-2; cosE=—; cosL=—; tgR=——; SinO:l; COSQ=—3-
4 12 11 15 4

3aMmicTes * mocrasTe 3HAKHM > abo <:

a) cos 5° * cos 7% r) cos 113° * cos 115°;
6) sin 82° * sin 79°; r) sin 178° * sin 108°%;
B) tg 29° * tg 32°; o) tg 97° * tg 107°.

O0uwncaiTh 3HaUeHHA BUpa3iB:
a) sin 45° — cos 60°-cos 90° + cos 135°;
6) sin 30°-cos 150° — sin? 135°-tg 120°.
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21.

22,
23.

24.

25.

26.

27.

Posgin 1. MeTon koopavHaT Ha MIOLWMHI

O0uwncaiTh 3HaUeHHsS BUPa3iB:

a) sin 30°-cos 60° — cos? 120° + sin 135°-cos 90°;

0) tg 30°-tg 60° — tg? 135° + cos 150°.

3Hangite Kytu aAABC, akio sin A = 0,5, a cos B = —0,5.

3uaiigite Kyt aAABC, akmo tg A=-1, a sinC:é.

V3

3HangiTe Kytu pomba ABCD, akimo cos D =— N

YcraHOBiTH BifnoBiAHICTS MijK 3HAaUeHHAMU BupasiB (1—4) Tta piBHUMET iM
3HaueHHAMH BupasiB (A—]l).

1 sin 90° A cos 60°
2 cos 30° B sin 120°
3 sin 150° B cos 90°
4 cos 45° T cos 0°
I sin 135°

3HaAiTh, KOPUCTYIOUNCH KaJbKyJasaTopoM: a) sin 3°, sin 4,8°, sin 56,7°;

0) cos 64,25°, cos 25°, cos 45,8°; B) tg 15°, tg 23,5°, tg 81,1°; r) sin 25°1’,

cos 3°7’, tg 56°36".

Kopucryiounch KaIbKyJIATOPOM U1 TAOJIUIAMY, BHAUIITH KYT, SKIIO BiZOMO:
2 2

a) 1ioro Kocuuyc mopiBHioe: 0,325; 0,78; g; %;

1,

0) fioro Taureuc mopisuioe: 0,726; 2,605; —;

V3
5

. SBHAUOITh TOCTPUil KyT, CHHYC SIKOT'O JOPiBHIOE:

a) 0,26; 0) %; B) 0,685; r) %

29.

Kopucryrouncs masoakom 12, 3HAHAAITE CHHYCH, KOCUHYCH, TAHI'€HCH KYTiB
A, B, C i D worupukytuuxka ABCD, aximo BC ~AD.

B C 4 b
3 = =
3_ I
A
o B C
a 0 8
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30.

31

32.

33.

34.

35.
36.

37.
38
39.
40.

CVIHYCH, KOCUHYCM | TaHreHeu kyTis Big, 0° oo 180° 17

J3

Kocunyc ogHoro 3 KyTiB piBHOOEApPEHOr0 TPUKYTHUKA AOPiBHIOE ———.
3HAUAITh KYyTU TPUKYTHUKA. 2
CuHycC 0IHOTO 3 KYTiB piBHOOEAPEHOTr0 TPUKYTHUKA AJopiBHIOE 0,5. SHAITE
KyTu TpuKyTHHKAa. CKiJIbKU pPo3B’aA3KiB Mae 3amaua?

3HaAUAiTh CHHYCH, KOCUHYCHU i TAHT€HCHU KYTiB PiBHOOIUHOI TpameIlii, ocHOBU
AKoi gopisHOIOTL 10 cm i 16 cM, a OiuHa cTopoHa 6 cM.

3HaAAITh CUHYCH, KOCUHYCH i TAHTeHCH KYTiB pom0ba, mepuMeTp SIKOTO J0-
piBH0OE 16 cMm, a muoma 8 cm2.

3HaUAiTh OiUHI CTOPOHU HPAMOKYTHOI Tpamelrii, SKIIM0 KOCUHYC OJHOTO 3 ii

. . 2 . .
KYT1B JOP1BHIOE —7, a P13HUIA OCHOB OOPIBHIOE 4.

Bioxpuma 3adava. YcraHOBiTH Buj TpukyTHuKa ABC, akmio cos B ... .

ITo6yayiiTe KyT, KOCUHYC SKOTO MTOPiBHIOE —E. 3HAUAITH CHHYC 1 TaHTEHC
IBOTO KYyTA. 4

ITo6ynyiiTe KyT, CUHYC AKOTO BABiui GinbIINii 3a KOCUHYC.

ITobynyiiTe KyT, KOCUHYC SKOT'O B TPHU pas3u OLJBIINI 3a CUHYC.

Cunyc KyTa y 5 pasiB MeHIIIH 3a I0T0 KOCUHYC. S3HAWITh TAHTEHC I[HOTO KyTa.
CTOpOHU TPUKYTHUKA JOPiBHIOIOTL 13 ¢m, 14 cm i 15 cm. 3HalAiTE cuHyCH,
KOCWHYCHY i TAHTEHCW HAWMEHIIIOTO i HalbiJbIIIOro KyTiB TPUKYTHUKA.

MPAKTUYHE 3ABAAHHS

41.

HaxpecaiTs Ha mismimerpoBomy nmamepi miBkoJsio pagiyca 100 mm i moxiniTs
#ioro TparcmopTupoM Ha 18 piBHUX yacTuH. KopucTyrouncs M MaJrOHKOM:
a) IMOKaXKiTh, IO y pasi 30inbmienHs kyTta Big 0° mo 90° ftoro cuHyC 30iIh-
mryBaTuMeTbesa Big 0 mo 1, a 3i s6inpmiennsaMm xkyrta Bim 90° mo 180° itoro
cuHyC 3MeHITyBaTuMeThcsa Bix 1 go O;

0) moKaKiTh, mo y pasi soinmbirenusa Kyta Bim 0° mo 90° fioro KocuHyc
3MeHmIyBatTuMeTbesa Bix 1 mo 0, a 3i s36inpmiennam xyrta Big 90° mo 180°
ioro KocuHyc 3MeHIIyBaTuMeTbesa Big 0 1o —1;

B) CKJIAAITh TAaOJMITIO HAOJIMIKEHNX 3HaUeHb CUHYca i KocuHyca aJd KyTiB 0°,
10°, 20°, 30°, ..., 180°.

3ADAYI 019 NOBTOPEHHS

42.

43.

44.

45.

3HaAlAITE KaTeTH MNPSIMOKYTHOT'O TPUKYTHHKA, AKIIO BOHM IIPOIOPIiiHi
yucaam 2 i 3, a rimorenysa mopiBHioe 4413 cwM.

ILonia piBHOCTOPOHHBOTO TPUKYTHUKA HJOPiBHIOE 16\/§ cM. S3HAUIITE OT0
mepuMeTp.

OguH i3 KyTiB piBHOOEApPEHOro TPUKYTHUKA mAopiBHIoe 120°. 3HAliTL IIe-
pUMeTp TPUKYTHUKA, SKIIO BUCOTA, IIPOBENEHa A0 OCHOBU, NOPiBHIOE A.
VY KoJi IIpoBeeHO ABA B3AEMHO NepHeHAUKYAApHi giamerpu AB i CD. 3uaii-
IiTh pazmiyc Koja, akmo AC = m.



2 TpUroHoMeTpPUYHi
TOTOXXHOCTI

Posrasuemo HafiBasKauBiIIi (hopMyan, 110 OB’ I3YIOTH CUHYC, KOCHUHYC 1 TaH-
TeHC OJHOTO ¥ Toro camoro Kyrta o. Hexait oo — rocrpuit kyr. Ha oguEMYHOMY
KoJIi mosHauuMo TOouKy M Taky, mo £LMOA=o (man. 13). Toxi MH =sinaq,
OH =coso, OM = 1. 3a teopemoro Iliparopa MH? + OH? = OM?, a6o

sin® o.+cos® o =1. (*)

=) o H 1 x a1 H O 1 x
Mau. 13 Maux. 14

Ao kyT o Tynuii (mas. 14), To 3 mpaMokyTHoro TpukyTHuKa OMH (OM =1,
MH =sino, OH =-cos ) 3a Teopemoio Iliaropa maemo: MH? + HO?> = OM?,

a6o sin®o+(-cosa)’ =1, spizkm sin®a+cos’o=1. PismicTs (*) mpasmibHA
i B I[bOMY BUIIQJKY.

Axmo oo=0° To sina=0, coso=1; akmo o.=90° 1o sino=1, cosa=0;
Aaxmo oo=180° To sino=0, cosa=-1.

Y Ko:KHOMY 3 IUX BUIIAAKiB piBHicTH (¥) mpaBUJIbHA.

Or:xe, OJA KOKHOTO 0O, aximo 0°<o<180°,

sin® o.+cos® o =1.

ITe — ocHOBHA TPUTOHOMETPHMUYHA TOTOKHiCcTh. BoHa moB’sA3ye cuHyC i KO-
CHUHYC OJHOTO KyTa i JJae 3MOr'y BUpPaMKaTW ONHY 3 IMUX TPUTOHOMETPUUHUX
GYHKIIIHA dyepes iHITy:

sino=+/1-cos® o, coso=1V1-sin® o. ”

V npyriit dopmyni mepex KopeHem 1
CTaBJIATH BHAK «—», AKIIO KYT Ol TYIHUH.
KyriB, 6inbmmux Big posTropHYyTOrO, MU N
He PO3IJIALAEMO.

3BepHimo yBary Ha Touku N i M oxu- 180°-o
HUYHOTO KO0JIa, IKi BiAmoBigaoTh KyTam o
180°—a i o (mag. 15). Ix opguratu NN, -1 N, 0 M, 1 «x
i MM, piBHi, a abciiucu ON, i OM, Bifg-
PiBHAIOTHCA TITHBKU 3HAKAMU. Mau. 15
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Oroxe, 3aBXKIU
sin (180°— o) =sin o,
cos (180°—o0,) = — cos ..
Sa nmuMu (opMyJiaMHu CHHYC i KocuHyc Tynoro kyra 180°—o MoxxkHaA Bupa-
3UTU Yepe3 CUHYC 1 KocuHycC roctporo kyra o. Hampurman:

sin 147° = sin (180° — 33°) = sin 33°,

cos 105° = cos (180° — 75°) = —cos 75°.
Hosememo 1m1e hopmysrn:

cos (90°—o)=sina, yln
sin (90° - o) = cos 0. P T
Hexait ZMOA=0, LTOA=90°-a (man. 16). o M
Toxi ZPOT = o. 3a rinmoTeHy3010 i TOCTPUM KYTOM 5 A
sMOH =ATOP. 3sincu PT = MH, OP = OH. 3 0 o ;
Ockinbku PT =cos(90°-o), MH =sina, TO
cos(90°—o)=sino. Ockinbru OP=sin(90°—q),
OH =cos 0, To sin(90°—o)=cosa.
HoBenmeHi aBi hopMyiu JaOTh 3MOT'Y BUPA3UTH -1
CUHYC i KOCUHYC GYIb-SIKOr'0 TOCTPOTO KyTa, 61JIb- Man. 16

1100 Bij 45°, uepes KOCUHYC i CMHYC KyTa, MEHIIIOTO
Bim45°. OTiKe, 3HaUEHHS CUHYCiB KyTiB Bix 0° mo 45°
€ BOJHOYAC 3HAUEHHAMY KOCUHYCiB KyTiB Bi 90° 1o 45° (quB. Tabauirio Ha opsaitri).

IIpurnad.

sin 10° = cos 80° = 0,174;

cos 50° = sin 40° = 0,643.

— AN 4OonnTJINBUX ~

Ockinbku sin(90°—a)=cos o i cos(90°—a)=sina, TO

19(90°— )= sin(90°-a) _ COSC _ ooy
cos(90°-a) sina
Ockinbky sin(180°—o) =sina i cos(180°—o)=—cos o, TO

sin(180°—a) sina
tg(180°-a) = = =—tga.
9l o) cos(180°-0a) —cosa 9¢

Yci ui piBHOCTI NpaBusibHI 32 YMOBM, SKLLO 3HAMEHHMKN BiAMIHHI Big, Hyng,
TOOTO SKLLO TAHI€HCU | KOTAHIeHCM ICHYIOTb. 3a Takux yMOB

tg(90°—a)=ctga, tg(180°—a)=—tga.
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SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

1. ChopwmyiioiiTe OCHOBHY TPUTOHOMETPUYHY TOTOKHICTB.

2. SIKuUMHU MaloTh OyTH IpaBi YacTMHM TOTOMKHOCTei: a) sin(90°—o)=...;
6) cos(90°—o)=...; B) sin(180°—a)= ...; r) cos(180°—a)=...?

3. dx amimoeTses 3Havenas sin(90°—o), AKINO 3HAUEHHS O 30iJIBIITyBaTHU
Big 0° mo 90°?

4. Ik sminHOETHCA 3HAUeHHSA cos(180°—01), AKIO 3HAYEHHS O, 36iIbITYBATH
Big 0° mo 90°?

BukoHAEMO PAZOM

o 3uarouu, 10 coso=0,6, sHaigiTe sino i tgao.
® Bigomo, mo sin®o+cos® o=1. OCKiJIbKE CHHYC KOKHOIO KyTa O, SKIIO
0°< 0 <180°, € uncio momarHe, To sina=+1—-cos®a.

ko coso=0,6, To sina=+/1-0,6 =/0,64 =0,8,

sinot 0,8 1
a tgo= = =1—.
coso. 0,6 3

Orxxe, sino=0,8, tgoczl%.

9 IoseniTs, mo koau o#0°% To sino:cos(90°—o)=1.

® co0s(90°—a)=sino. Tomy sino:cos(90°—a)=sino:sina=1.

e O6uncIIiThL 3HAUeHHs BUpasy sin 77°-cos 13° — sin 167°-cos 77°.
® sin77°-cos13°—sinl167°-cos77°=sin(90°—13°)-cos 13°+sin(180°—-13°)x
X c0s (90° — 13°)=cos 13°-cos 13° +sin 13°-sin 13°=cos? 13° +sin?13°=1.

3A4AYI | BMPABU

BUKOHAWTE YCHO

46. 3uaiigiTe coso i sina, akmo tgo=1.

47. 3uaigite sin o, AKmo coso =-0,5.

48. 3uaroumn, 1mo coso=0,7, 3HAALITH:
a) sin(90°—a); 6) cos(180°—a); B) cos(90°—o.).

49. CuopocriTh: a) sin (180° — 35°); 6) cos (180° — 43°); B) tg (180° — 20°);
r) sin (90° — 23°); r) cos (90° — 27°); o) tg (90° — 14°).
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50. 3akimuiTe meperBopeHHs: a) sin 140° = sin (180° — 40°) = ...;

51.

6) cos 126° = cos (180° — 54°) = ...; B) sin 85° = sin (90° — 5°) = ...;
r) cos 62° = cos (90° — 28°) = ... .

Axi 3 TBepmskeHb xubHI? Yomy?

a) sin 136° = sin (180° — 44°) = sin 44°;

6) cos 147° = cos (180° — 33°) = cos 33°%

B) sin 75° = sin (90° — 15°) = —cos 15°;

r) cos 153° = cos (180° — 27°) = —sin 27°.

52.

53.

54.

55.

56.

57.

58.

59.

60.

3HaWIiTh CUHYC i TAHTEHC KyTa O, SKIIO0:
1
a) cosoczg; 6) cosa=0,2; B) cosa=-0,5.
3HaUAiTH KOCHHYC i TAHT€HC T'OCTPOTO KyTa O, AKIITO:
. 1 . 3 .
a) sino=—; 0) sino=——; B) sina=0,72.
4 2
3HalAiTF KOCHHYC i TaHIeHC TYIIOT0 KyTa O, AKIIO:
. 1 . 3 .
a) s1n0c=E; 0) s1n0c=g; B) sina=0,28.

Axi uncia maOTh OYyTH B MOPOKHIX KIITHHKAX TaOJIMIi?

sina 0 0,5 0,6 0,8 1

sin (90° — o)

cos (90°— )

sin (180°—o)

cos(180°—a)

3anuIlriTh Yepes TPUTOHOMETPUYHI (PYHKIII rocTporo Kyra:

a) sin 117°; 6) cos 142°; B) tg 118°; r) sin 136°.
3amnuIlriTe yepes TPUTOHOMETPUYHI PYHKIII KyTa, MeHImoro 3a 45°:

a) cos 130° 0) sin 145°; B) tg 87°; r) cos 95°.

3 HaBeJeHUX PiBHOCTEHN BUIIUIIITH TiJIbKU IIPABUJIBbHI:

a) sin 130° = sin 50°; r) tg 117° = tg 27°% e) cos 126°= —cos 54°;
6) sin 129° = —cos 39°; 1) cos 87° = sin 3°% €) cos 149° = —sin 31°;

B) tg 118° = —tg 62°; ) cos 113° = cos 67°; K) tg 29° = —tg 151°.
Kocunyc rocrporo Kyra mapaJenorpama gopiBaioe 0,25. Homy mopiBHIOE
KocuHyc foro tymoro kyra? A cunyc?

Kocunyc Tymoro xyra pomba gopiBaioe —0,7. HoMy HOpiBHIOE KOCUHYC H1OT0
roctporo Kyra? A cunyc?
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61.

62.

63.

Posgin 1. MeTon koopavHaT Ha MIOLWMHI

3a Tabiuiiero, 1o Ha (opsaili, 3HAKIITH:

a) sin 12°, sin 40°, sin 145°, sin 162°, sin 155°;

6) cos 12°, cos 50°, cos 159°, cos 183°, cos 100°;

B) tg 12°, tg 18°, tg 142°, tg 148°, tg 170°.

YcTaHOBITH BiMOBiAHICTE MijK 3HaueHHAMHU cuHyca KyTta o (1—4) Ta Bix-
MOBiJHMMM 3HAUEHHAMU KOocuHYyca Iboro Kyra (A—[).

1 0,5 (kyT 00 — rocTpwuii) A -0,8
2 0,6 (kyT o0 — Tynuii)
P 5 22
3 5 (XyT 0. — rocTpuii) 3
J3
1 B —-
4 3 (KyT 00 — Tymnwmii) 2
p 22
3
o 0,6

YcraHOBIiTH BiATIOBiAHICTD MijK 3HaUeHHAMU BupasiB (1—4) Ta 3HAUEHHAMH
BupasiB (A—[I).

1 sin 10° A sin 44°
2 cos 46° B sin 57°
3 sin 123° B cos 134°
4 cos 45° T' cos 80°
I sin 45°

64.

65.

66.

67.

68.

69.

O0uwncaiTh:

a) sin 29°-cos 61° — cos 29°-cos 151°;

6) 1 — sin 37°-sin 143° — cos? 37°;

B) tg 43°-cos 137°-cos 47° — cos 43°-sin 47°.

3amicTp * mmocraBTe 3HAKH >, < 400 = :

a) sin 12° * cos 80°% B) tg 36° * tg 112° r) sin 115° * cos 27°;
0) cos 54° * sin 36°; r) cos 36° * sin 31°; m) cos 139° * sin 140°.
SHaWAITL MipU Tynux KyTiB O, P i Y, AKI0 Bigomo:

a) sina=0,156; sinB=0,309; siny=0,719;

6) coso=-0,921; cosP=-0,998; cosy=-0,77T;

B) tga=-0,111; tgPf=-1,306; tgy=-2,050.

Hosexnits, mro: a) sin 135° = sin 45° = cos 45°;

6) cos 140° = —cos 40° = —sin 50°.

HoBeniTs TOTOXKHOCTI:

a) sin® o —cos(180°—a)-sin(90°—a)-1=0;

6) 1+tg(180°—0)-sin(90°—a)-sin o= cos® (180°—at).

.2

TloBeniTs, mo: a) 1+tg” o= LI 6) 1+ctg?o= .
co sin” o

b
s® o
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70.

71.

72.

73.

74.

75.

BukopucroByroun gopmyau 3 Ne69, sHaiigiTh:
. . 3
a) sina, coso i ctgo, aAKmIo tgoczz;

06) sina, coso i tgo, aArmo ctgo=2.
CupocriTh Bupasu:
a) sin® o+sin®(90°—o)+tg®(180°—0a);
6) (1—cos?(90°-a))tg? o+sin? (90°—1);

tg?(180°—a) tg (180°-0o) sin® (180°-a)
B) #—1; r) . 2 .
sin® o tg o sin? (90°—o.)

. . 5 . .
Kocunyc rocrtporo Kyra mpaMoKyTHOI Tparmerii gopiBHIOE T 3HaigiTh

CUHYCHU Ta KOCUHYCU KYTiB Tpamerlrii.

Kocunyc rocrporo xyra mapajejgorpaMa JOpPiBHIOE a. S3HAWIITH CUHYC HOT0
TYIIOTO KyTa.

Cumyc Tymoro Kyra pomba mopiBHIOE a. 3HAWAITh KOCHMHYCH HOT0 KYTiB.
IIpy axux sHaueHHAX a 3a7jaya Ma€ PO3B’ABKU?

HoBemiTs: a) cuHycHu OyAb-AKUX IBOX KYTiB mapajensorpaMma abo piBHOGIuHOT
Tparmelrii piBHi; 0) cymMa KOCHHYCiB yciX KyTiB mapaJjesorpama abo Tpamerrii
JOPiBHIOE HYJIIO.

MPAKTUYHE 3ABOAHHS

76.

Haxpecaits goBinbHuUii mapanenorpam ABCD. BumipsiiTe 3a ZOIIOMOTOIO
TpaHCHOPTHPA HOro KyTH i 3HAWAITH iX CMHYCH, KOCHMHYCU i TaHTEHCH.
Orpumani gaxi 3aHeciTh y Tabauiro. KM BUCHOBOK MOJYKHA 3p0o0uTH?

o sin o cos o tg o

LA
4B
AC
ZD

3ALA4I 419 NOBTOPEHHS

717.

78.

79.
80.

3HAITh KyTHU PiBHOOEAPEHOr0 TPUKYTHUKA, AKIIO TAHT€HC OJHOI'0 3 HUX
mopiBHioe —1.

CooprcMeH GisKUTH Y MiBIeHHOMY HATIpAMi 4 KM, a TIOTiM ITOBepTae Ha MiBHIY
i 6iskuTh mIe 3 KM. S3HAUIITH: a) HA AKiM BificTaHi OMMHUBCA CIIOPTCMEH Bif
TMOYaTKOBOI TOUKM; 0) HA AKUHN KYT 3MICTHUBCA CIIOPTCMEH II0 BiIHOIIIEHHIO
IO PYXy y HiBAeHHOMY Hampsmi?

Cropomna poMmba HOPiBHIOE @, a TOCTPUM KYyT 0. SHAUAITH AiaroHaJ i pomoba.
3HalAiTh 3HAK HOOYTKY: a) sin 146°-cos 108°-cos 67°-tg 145°;

0) tg 78°-sin 92°-sin 167°-tg 178°- cos 83°.



§ 3 ‘ AdekapToBi kKoopanHaTH

Haramaemo meski yke Bimomi Bam mouarTdA. IIpamy, Ha akiii Bubpamo Ha-
OpsM, MOYATOK BiIJIIKy Ta OZUHMYHUNA BilpidoK, HA3MBAIOTh KOOPIUHATHOIO
npavoro. KokHil Tourli KoopanHaTHOI IpAMOI BifmoBigae equHe qilicHe YUCJIIO.

JBi B3aeMHO IEepUEeHAUKYJSAPHI KOOPAWHATHI MpAMi, AKI mepeTWHAIOTHCA
y iIX CHiIBPHOMY IOYATKY BIAJIIKY 1 OMMHWYHI BiApisKW AKUX PiBHi, HA3WBAIOTh
NMPAMOKYTHOI CHUCTeMOI0 KoopauHat. CoisbHMI mOYaTOK BifIiKy — TOUKa,
Yy AKif IepeTuHATHCA OCi KOOPAWHAT, Ha3MBAIOTh MOYATKOM KoopauHaT. ['opu-
30HTAJBHY Bichk — Bichk OX, Ha3MBAIOThH BicCIO aOCIUC, & BEPTUKAJIBHY Bich —
Bick OY — Biccro opauHAar.

Ilnomuny, Ha AKiM 3aKaHO0 CUCTEMY KOOPAWHAT, HA3WBAIOTH KOOPANHATHOIO
ILIOUIUHOIO.

Oci xoopauHAT POo30MBAIOTh KOOPAUHATHY ILJIOIIUHY HA YOTUPU UBEPTi, Y KOXK-
Hilf 3 aKuX 306epiraroTbea 3HAKU 000X KoopauHAT (Maj. 17).

YA U A
x<0 x>0
y>0 61 y>0 3T
® i © 1
24 14 !
T BT I AR
27T “1tc
DHEG
x<0 6 x>0
y<O0 T y<0 3T
Maua. 17 Mau. 18

ITost0o:xeHHs TOUKM HA KOOPAMHATHIN ILIOIMHI 3a1a€ThCA JBOMA YKUCIaMU — i1
KoopauHaTamMu. HampukJaasn, Touka A Mmae adbcrucy 3 i opauaary 2 (maua. 18).
3anucyiorh Tak: A(3; 2). Touka O — moOYaTOK BiAJIiKy — Mae KOOPAUHATU
01i 0. Touru, aki Jexxarp Ha oci OX, MalOTh OPAUHATH, 1[0 JOPiBHIOIOTH HYJIIO
(y = 0); Tourwu, axki sexarb Ha oci OY, MaroTh abcrycu, 110 JOPiBHIOIOTH HYJIIO
(x = 0). Ha manrouky 18 me touku B(—2; 0) i C(0; —1).

3amnuc X (m; n) osHauae: Touka X Mae KoopauHaTtu m (adciuca) i n (opauHaTa).

KookHit Touri KoopaAuHATHOIL ILJIOIIUHY BiAIIOBijae enMHA ITapa IiMCHUX YuCe,
a KOYKHIiN mapi gificHUX YncesJ — €QWHA TOUYKa KOOPAWHATHOIL ILJIOITUHN. 3aBad-
KU B3a€MHO OJHO3HAUHIN BiAIOBiTHOCTI MisK mmapaMm AifiCHUX YHCeJ i TOUKaMu
KOOPAMHATHOI IIJIOIIMHY 3aJIeKHICTh MiK TOUYKAMU KOOPAMHATHOI IIJIOITUHU
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MOJKHA BUPAYKATH aJreOpaiyHUMU CHiBBIZHOIIEHHAME MiXK IX KOOpPAUMHATAMMU.
ITe mae MOXKJIMBiCTH PO3B’A3yBaTH reOMETPUYHI 3a1aui K0OPOUHAMHUM METOIOM.
Ane nas mporo Tpeda 3HATH BJIACTUBOCTI KOOPAMHAT.

“TeoPEmA |1

KoxxHa koopauHaTa cepeavHu Biapi3ka AOPiIiBHIOE NIBCYMi BiaNOBiAHNX
KOOpAMUHAT NOro KiHLiB.

ToOTO AKLLO TOYKM A(X;; V4), B(Xs; V) — KiHUi Bigpidka AB, a Touka C(x; y) — noro
cepeanHa, To:

x= Xtk o Yit¥e Losno C(X1+X2 VitV )

2 2 2 2
OOBEOEHH4.
Hexaii Touku A i B posmimeHi, SK IOKa3aHOo Ha Ma- YA A
aoaKy 19. IIpoBenemo yepes HUX IPAMi, HapadeabHi ocam A, | —s
koopaunar. Ilpu nmpomy yrBOpaAThCA Tpanenii ABBA, C, ¢
i ABB,A,, Vv 9KuX B, TB
AA, = x,, BB, = x,, AA, = y,, BB, = y,. >
y 1 y 2 Y1 Ya 0l 4.C.B. »

Ockinbku C — cepenuna Bigpiska AB, to CC,i CC, —
cepenHi JiHil Mux Tpamerniii. 3a TeOpeMOIO IIPO CEPEITHIO Maur. 19
JIiHi0 Tpamerrii:

AA, +BB AA_+BB + +
cC, =" cC, =222 60 €C =2, o, =Y
v 2 2 v 2

Maemo:
x:xl+x2 s — y1+y2 .

2 2

Mu posraAaHyIn BUNALOK, KOJIU BiApi3ok AB He mapajelbHUH »KOLHIiN oci
KoopauHaT i He nmepeTuHae ix. Ilicasa posraany iHIMINX MOMKJINBUX BUIIATKIB
(3p0o6iTh Ie caMOCTifiHO) IPUXOAUMO IO 3arajJbHOTO BHUCHOBKY: SKII[O TOUKA
C(x; y) — cepexnmna Bigpiska 3 kimmamu A(x;; y,) i B (x5 Y,), TO

x1+x2 y1+y2
p=t Wit O
2 YT

IIpurnad. Cepegunoro Binpiska 3 kinmamu A(—3; 5) i B(3; 7) € rouka C(0; 6),
OCKLJIbKM
-3+3 -0 i 5+7 _
2 2

6.
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— AN 4onNnNTInNBUX )

Po3B’agyioun 3agady KoopanHaTtHUM MEeToA0M, PO3rnganyBaHi dirypy posmi-
LLYIOTb Ha KOOPAVHATHIN NNoLWKMHI. Mpunmncasum okpeMmm Toukam @iryp Koop-
OVHAaTK, a JiHiAM — PiBHAHHS, 0O4YMC/IIOITL KOOPANHATY IHLLIMX TOYOK, BUBOOATb
PIBHAHHS iHLIVIX NiHiA. 3iCTaBMBLUM NOYATKOBI 1 iHLII KOOPANHATU TOYOK i PIBHSHHS,
3HaAX0OATh BiANOBIOb.

3apgaya. [losefiTb, L0 cCepeinHu Biapis- yA _ c(m: n)

KiB, SIKi CNONy4aloTb CepeanH/ NPOTUNIEXHUX D(p; q) F
CTOPIH YOTMPUKYTHKMKA, 30iratoTbCs.

Po3B’a3aHHs. Hexan ABCD — noBinbHWIA K
YOTUPUKYTHUK, E, K, F, P — cepeavHn noro P M,

CTOpiH, M i M; — cepeauHun Bigpi3kiB EF i KP
(man. 20). Josenemo, o To4kn M i M, 36i- A(0; 0) E B(a;0) x
rartTbCs.

Beenoemo cuctemMy KoopauHaT Tak, oo ii Man. 20
no4aTtkom Oyna Touka A, a cTopoHa AB nexa-
na Ha oci x. [1o3Ha4YMMo KoopamMHaTU BEPLUMH
naHoro yotupukyTtHuka: A(0; 0), B(a; 0), C(m; n), D(p; q). Bupadumo 4yepes HuX KO-

»
'

opavHaTy cepenuH Bigpiskis AB, CD, BC, AD, KP, EF: E(g; 0), F( m;p . n;q )
K(a+m;ﬂ), P(B;ﬂ), M(w; n+q), M(M;M)_
2 2 2°2 A 4 4 4

BignosigHi koopanHatn To4ok M i M, piBHi. OTXe, Ui To4YkmM 36iratloTbCs.
LLLo6 po3B’a3yBaTu ckNaaHilli 3a0a4i, BAKOPUCTOBYIOTb 3arajibHy TEOPEMY.

“TEopEmA |2

Ao Touka C(Xq; Yo) AinnTb Biopisok ABy BigHoweHHi AC:CB =, TOo

X, +Axg . Yit+tAy,
X =——-—7-— | =
¢ 1+ Ye 1+

JoBeaitb ii caMOCTINHO.

SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

IITo HasuBaIOTH CHCTEMOIO KOOPAMHAT?

IITo HaswBaIOTh KOOPAMHATHOIO MJIOITUHOIO?

IITo HasuBaiOTh IIOYATKOM CHUCTEMHU KOOPAUHAT?

SK HasMBaIOTh KOOPAMHATHI 0Ci?

IITo HasuBaiOTh KOOPAWHATAMU TOUKU?

ChopmysttoiiTe i 1oBeAiTH TEOpeMy PO KOOPAUHATU CePeIuHU BiApisKa.

SOk LN =
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BUKOHAEMO PA3OM

Touka C — cepenuna Bigpiska AB. 3HAHAITL KOOPAUHATU TOUKU B, AKIITO
A(2; =7), C(4; 1).
® Ockinpku C — cepenuna Bimpiska AB, To

xA +xB s yA +yB
x,=—24—2+L jy =248
¢ 2 ¢ 2
2+ 7+
Toxi 4= d 3 2+ xz=8; xp= 6. AgaJyoriugo 1:%;
T+ ys=2;y;,=09.
Or:xe, B(6; 9).
HoBeniTsh, 1mo yoTupukyTHuk ABCD — mnapaJjesorpam, axiino A(1l; 2),

B(6; —2), C(—3; —4), D(-8; 0) (mamx. 21).

Mau. 21

® YoTUPUKYTHUK, Y AKOTO JiaroHAJ NMEePEeTMHAIOTHCA i TOUKOIO IIEPETUHY

IinATbCcA HABIiJI, — mapaJjiesorpam. [loBememo, 10 AJA JaHOTO YOTUPHU-
KYTHHKA IId 03HaKa BUKOHYeThbcA. Hexait M — cepenuna giaronaii AC,
Tomi

1-3 2-4
X, = —5 = -1, yy, == = —-1. Otxxe, M(—1; —1).
dArxmio K — cepenuna giaromani BD, To

6-8 -2+0
Xy =T= -1, y, = T: —1. Orxe, K(—1; —1).

Toukm M i K maroTh omHakoBi KoopauHaTtu. Ile osHauae, 1mo Touku M
i K cymimatoTbscs, To0TO giaroHaui votupukytTHuka ABCD nepeTuHaOThCA
B Toulli 3 KoopauHatamu (—1; —1) i gimarbea B mi#t Touri mHasmia. OTike,
ABCD — mapaJjeJjiorpaMm.
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SAAAUI | BTPABU

BUKOHAUTE YCHO

81. IIpoBigmiHsANTe CIOBOCIONYUEHHSA: OpOUuHAMA MOYKU, OCi KOOPOUHAM, 8iCb
abcuuc.

82. fAxi 3 Touok A(0; 2), B(—3; 0), C(2; 7), D(0; 4), E(2; 0), F(-=7; 0), O(0; 0)
Je:xkaThb Ha: a) oci OX; 0) oci OY; B) ocax OX i OY oxgHoUacHO?

83. Mawmo touru: A(2; —3), B(4; 6), C(—5; 7), D(—1; —3). fki 3 Bigpiskis AB, BC,
CD, AD, AC, BD neperuHaioTh: a) Bick OX; 6) Bicb OY; B) KOKHY 3 ocei?
Axi 3 nmux BifpiskiB mapasensHi oci OX?

84. Mauo Ttouku: O(0; 0), A(4; 6), B(—2; 8), M(m; n). 3HalgiTh KOOPAUHATU
cepenuuu Bigpiskis: a) OA; 6) OB; B) OM; r) AB.

85. Yu € tourka K(—3; 7) cepemmuomo Bimpiska AB, akmio A(—-9; 4), B(3; 10);
Touka P(—6; 5) — cepengunoio Binpiska AK? 3HAHAITL KOOPAUHATH CEPEeIUHNI
Bimpiska BK.

86. IlosHauTe Ha KoopAmMHATHIN miaomuHi Touku: A(4; 1), B(—=2; —3), C(0; 3),
D(-1; 2), E(4; 0).

87. IlobOynyiiTe HA KOOPAUHATHIN IJIOMIMHI BiAPi3OK, KiHIAMEU AKOI'0 € TOUKH
A(3; —1) i B(—2; 4). 3HalifiTh KOOPAWHATHA TOUOK NHepeTuHy Bimpiska AB
3 OCSIMU KOOPAUHAT.

88. 3a masonKoM 22 3HAWAITHP KOOPAMHATU BepIIUH IpaMokyTHuKa ABCD,
CTOPOHM SKOTO IapajieJibHi 0cAM KOOpPAUHAT.

YA
B—4L ¢ yr
YA 3l B 1] ¢
D_27 A 2+ 3+
1+ 14+ 21
2| O] 1 "3 =x 32 O] [1 = A Y
C B A _1__ D —3I 0 I1 'x
_2 T
a 0 6
Mau. 22

89. IToGyayiiTe MPAMOKYTHUK, TPU BEPIINHU AKOTO MiCTATHCA B TOUKax (2; 5),
(-1; 5), (—1; —3). 3HaUITL KOOPAMHATH YEeTBEPTOI BEPIITUHU.

90. Cropoua KBagpara mAopiBHIoe b ommHuIb. OgHa 3 HOT0 BEPIINH MiCTUTHCS
B IIOYATKY KOOPAUHAT, a AB1 — Ha 0CAX i MaiOTh HEeBiJ €éMHI KOOPAUHATH.
3HaNIiTh KOOPAMHATH BCiX BepIINMH KBajparTa.
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91.

92.
93.

94.

95.

96.

97.

98.

Touka mepeTmHY AiaroHajieii pomOa 36iraerbcs 3 IIOYATKOM KOOPAMHAT,
a foro mgiaromaJii Jie:xaTh Ha OCAX KOOPAMHAT. SHAUIITHP KOOPAWHATHU Bep-
IuH poM0a, AKIIO JOBKUHU Aiarouasen 6 oquauib i 10 oguuuns. CKiabKHu
Po3B’sA3KiB Mae 3amaua?

3HalAiTh KOOPAWHATHU cepeAuHu Biapiska AB, akmio A(1; 3), B(4; 5).
IlepeneciTs y 30muT TaOAUI0. Y HOPOKHIX KIITMHKAX YKAMKITh KOOPIU-
HaTU CepeanH BiATIOBiZHUX BigpisKis.

3pa3sok: cepenmua Bigpiska XB — Touka 3 KoopauHatamu (1; 4).

A(0; 4) B(2; 6) C(-2; 5)
X(0; 2) (1; 4)
Y(-4; 6)
Z(-6; 12)

BM — wmepmiana ~ABC. 3HaligiTe KoopamHatu Touku M, axito A(-1; 15),
C(7; -9).

M — cepenuna Binpiska AB. 3HaliiTh KoopauHaTu Touku B, aximo A(1; 4),
M(2; —3).

O(4; —1) — Touka mepertuHy aiaroHajei mapasuesorpama ABCD. 3HaiAiTh
KoopauHaTtu Touku: a) C, akmio A(—2; 3); 6) B, armio D(6; —4).

Bigpisku AB i CD meperuHalOThCs B Toulli M, sIKa € cepeuHOI0 KOXKHOTO
3 HuX. S3HAUAiTh KoopauHaTu Touok M i D, akmio A(—2; 5), B(4; 1), C(—1; —3).
Hawmo Touku A(—1; 2), B(2; 7), C(4; 3). 3HaiigiTh KOOPAUHATH KiHIIiB cepe-
Hix ginmiit AABC.

99

. MN — cepenusa jginia aABC, MN ~AC (man. 23). 3HaliiTh KOOPAUHATHU
TouoK A i B, akmo C(2; 6), M(—4; 2), N(4; 0).
B
M (~4; 2) /\ N(4; 0)
M K B
A C(2; 6)
A(9; —15) N(3; -1)
Maun. 23 Maun. 24

100. Touku K, P, T ginarb Biapisok AB Ha 4 piBHI wacTuHu. 3HAUIITH KOOP-

nuuatu Touok K, P, T, armio A(2; 3) i B(6;—4).

101. Bigpisox AB mogineno ma uyotupu piBHi vactunu: AM = MN = NK = KB

(man. 24). 3uaigite KoopauHatu Touok M, K, B, axmo A(9; —15),
N(=3; -1).
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102.

103.

104.

105.

106.

107.

108.

109.

110.

Posgin 1. MeTon koopavHaT Ha MIOLWMHI

Hamo Touku A(—3; 4), B(a; 2), C(5; b). Ilpu axux 3HaueHHAX a 1 b:

a) A — cepenuna BC; 6) B — cepenuna AC; B) C — cepenuna AB?
Touxu M(1; 2), N(0; 4), P(3; 5) € cepequnamu cropia aABC. 3HaigiTh
KoopauHaTHu TOuoK A, B, C.

HoBenitTh, 1o yoTupukyTHuK 3 Bepmuuamu A(0; 3), B(3; 4), C(5; 2)
i D(2; 1) — mapaJjesorpam.

Hamo Tourku A(3; 7), B(—1; 3), C(—7; 4), D(—3; 8). loBeaiTs, 1m10: a) ABCD —
napaJesiorpam; 0) YOTUPUKYTHUK, BePIIUHU SKOTO € CepeIuHaMU CTOPiH
yoTupukyTHuKa ABCD, — mapaJiejorpam.

Hano Tpu mocuinoBHi Bepmmumu napanenorpama ABCD: A(3; 5), B(5; 1),
C(—1; 3). BuaiigiTe KoopauHATH TOUKU D.

Hamo Tpu BepmmuHu napasesnorpama P(1; 3), H(3; 4), E(4; 2). 3uaigiTs
KoopauHaTu yeTBepToi Bepinuuu. CKiJIbKY po3B’sa3KiB Mae 3amaua?
Bigpisok AB Toukamu M i N mopmisieHO Ha TpW PiBHI yacTuHHU. SHAUAITH
KoopauHatu TouoK M i N, armio A(7; —2), B(4; 4).

3HAUAIT, KOOPAWHATU TOYKM mepeTtmHy Menmian aABC, sakio A(-1; 5),
B(3; 7), C(1; —3).

M — touka nepetuny megian AABC. 3HaiaiTe koopauHaTu TOUKH C, AKIIO
A(0; 8), B(1; —4), M(-2; 2).

MPAKTUYHE 3ABOAHHS

111.

V¥ reorpaii a1 BUBHAUEHHS MiCIIepO3TaIllyBaHHA TOTO YU 1HIIIOTO IYHKTY
3aCTOCOBYIOTh CBOEPITHY cucTeMy KoopaumHaT. I'eorpadiuHi KoopamHaTu
3a3HAYAIOThCS B rpaaycax i mimyrax. ¥ Tabauili HaBemeHo reorpadiuvmi
KOOPAMHATH JeIKUX MicT YKpainu. 3HAUIITh Ha KapTi TOUKY, KOOPAUHATH
K01 36iraroThCA 3 KOOPAWHATAMU CepPeInHU BipisKa, Io CIIoJIydYae MicTa:
a) Jlyupk i Xapki; 0) JIpBiB i Omecy. Yu posrarioBaHi Ii TOUKM Ha Te-
putopii Yrpaiau? ki HaceigeHi IyHKTU pO3MilleHO MO0JaM3Y 3HAWIAEHUX
TOYOK?

Micro IMTupora JoBrora

Kuis 50°27 30°30’
JIynbk 50°45 25°1%’
Xapkis 50°00’ 36°13’
JIbBiB 49°51’ 24°02’
Ogzeca 46°28’ 30°44’




§ 3. [lekapToBi KOOPAMHATY 31

SAOAYI 019 NOBTOPEHHS

112. OGuncIiTe:

s.1n35 +tg135°-tg 45° 5) sin12 Cf)Slz .
sin145° cos78° sin78°

113. ITeurpanpauit KyT gopiBHioe 30°. 3HANAITHL Mipy BiAmOBiAHOTO BIMCAHOTO
KyTa.

114. 3HaWAITH TJIONTY TPAMOKYTHOTO TPUKYTHUKA, PISHUILA KaTETiB AKOTO I0-
piBHIOE 2 cM, a rimorenysa 10 cm.

115. 3uaiigiTs IOy IPAMOKYTHOI'O TPUKYTHUKA 3 TOCTPUM KYTOM O, SKIIIO
paziyc KoJjia, OIIMCaHOTO HAaBKOJIO HHOTO, AOPiBHIOE R.

116. [diaromasb piBHOOIUHOI Tparmelrii € 6iCEKTPUCOI0 TOCTPOTO KyTa. SHANIITH
IJIOIIY Tpamellii, AKIO il mepuMeTp AOPiBHIOE 52 c¢M, a OCHOBU IIPOIIOP-
mivigi ymeaam 51 11.

FEOMETPIS HABKOJIO HAC

OpieaTyBaHHS Ha MiCIIeBOCTi



§ 4 ‘ BiacTtaHb M)XK TOYKaMu

SKmI0 BiOoMi KOOPpAMHATHY IBOX TOYOK KOOPAMHATHOI MJIOIITWUHMN, MOYKHA BU-
3HAUUTHU BifcTaHb MijK MMM TOUKAMU.

“TeoPEMA |3

Keapgpart BiacTaHi MiXk ABOMa TOYKaMn A0PiIiBHIOE CYyMi KBagpaTiB pi3HULb
TX BiaNoBiAHUX KOOpPAWHAT.
ToOTO SKLLO BiLOMi KOOPAMHATY TOHOK A(Xy; V1), B(Xs; ¥»), TO

AB? = (X,— X2 + (Vo= ¥1)%.

AOBEOEHH4.
PosriiaHeMO CIOYaTKy BUNALOK, KOIU X; # X, Ya
iy, #y, (man. 25). IlpoBesemMo IepHeHAUKYIAPU A, | Al y)
AA,, BB, na Bics x i AA,, BB, Ha Bicb y. B yTBODpDE- \
HOMY TPAMOKYTHOMY TPUKYTHUKY ABD (D — TOYKa B B(xy; yy)
neperuny npamux BB, i AA,) AB — rinorenysa, Y D I N
axarern AD=|y,-y,| i BD=|x,-x,|. Ba Treopemoro ol A, B, «x
Iligparopa:
Maa. 25

AB%= (x;— )+ (Y2~ y)?*. (%)

Armo y,=y,1i x, #x,, TO AB=|x2 —xl|. Taxuii caMuii pe3yJbTaT y IbO-
My BUIAZKy Aae i Gpopmyna (*). fArmo x,= x,i y, #y,, 70 AB=|y,—y,|.
Taxkuii pesynabraTr nae i popmyna (*). Hapemri, axkimo x, = x,1 y; = Y,
T06TO AKIO TouKu A i B sb6iraiorscda, popmyaa (¥) mae moTpibHUH pe-
syabTaT: AB = 0.

Orike, AK OU He OyJiu po3MilleHi Ha KOOPAMHATHI i TIOMUHI TOUuKY A(X1; J;)
i B(xy; y,), 3aBKIU

AB?= (x;— )+ (Y.~ y)* [

Iro piBHicTH, MOXKHAa 3amucaTH i Tak:

AB=\|(x,~ %,V +(s-1,) -

IIpuxnad. 3uaiizemo Bigcranb Mik Toukamu A(6; —1) i B(2; —4).

AB=+(2-6)" +(=4+1)" =\(=4)* +(=3)" = /25 =5.
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— AN 4OonMnNTaINBUX

3BEPHITL e pas yBary Ha mManoHok 25. A B, — ue npoekuia Bigpiska AB
Ha Bicb X, A B, — npoexkuia Biapiska AB Ha BiCb y. {K BUN/IMBAE 3 MOMNEPeaHix
MipKyBaHb,

2 2 2
AB?=AB?+AB:.

KBapgpaT AoBXUHU Bigpi3dka AOPIBHIOE CyMi
KBagpaTiB MOro npoekuii Ha ABi B3aEMHO nep- A
NeHAVKYNSpHI NpaMi.

Lle TBepoxeHHA — y3aranbHeHHA Teopemu li-
daropa. Ake KaTeTu KOXXHOro NpaMOKYTHOIO Tpu-
KYTHMKA € NMPOEKLigAMN NOro rinoTeHy3un Ha ABi B3a-
EMHO NePneHaVKYNAPHI NPAMI, AKUM Hanexartb Noro C B
katetn (Man. 26). Ane copMynbOBaHE TBEPLXKEH-
HS NPaBUSIbHE HE TiNbKU ANS NPAMUX, SKUM Hane- Man. 26
XaTb KaTeTu TPUKYTHUKA, a ANs 6yab-9KUX B3BAEMHO
nepneHankynapHUX NpsaMux i ong OOBiNbHOMo Bif-
piska AB, 3o0kpemMa 1 ons Takux, K Ha MasoHKy 27.

Ya YA

Ya
B A B

O B, x O A, B, 'x o x
A A,
a 6 B
Man. 27

SAMNUTAHHS | 3ABOAHHA 019 CAMOKOHTPOIJIIO

1. CdopmyaioiiTe TeopeMy IIPo KBaApaT BicTaHiI MizK JBOMAa TOUKaMU.

2. HoBexiTh TeopeMy IIPO KBaApaT BifcTaHi MiK ABOMa TOUKaMU.

3. fIK 3HaAWTH MOBKUHY BiApisKa, AKINO BigoMi KOOpAWHATH HOTO KiHIIiB?
4. Sk sHaiiTH BiAcTaHb BiJ mOYATKY KOOPAWHAT M0 AesdKol Touku A(x; y)?
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BukoHAEMO PA3OM

Hosexnits, 1m0 AABC — piBHOOepeHUI, i 3HAUITH TOBKUHY MeIiaHU, IIPO-
BeleHOl 1o ocHoBH, akino A(—5; 3), B(2; 7), C(3; —1).
3HaIeM0 JOBKUHU CTOPiH TPUKYTHUKA:

AB=+(2+5) +(7-3)" =/49+16 =~/65;
AC=1(3+5) +(-1-3)* = J64+16 = /30 = 45;
BC=+(3-2)° +(-1-7)* =J1+64 =/65.

Orxe, AB = BC. A 1ie o3Hauae, 110 ~ABC — piBH0Oeapenuii 3 ocaosoio AC.
1106 sHaliTM AOBKUHY MeAiaHUW, TPOBEAEHOI IO OCHOBU, 3HANAEMO KO-
opauHaT TouKu M — cepenunu Binpiska AC:

2 2

Omsme, M(~1; 1). Togi BM =+(—1=2)° +(1—-7)* =/9+36 =+/45 = 35.

Taxum unzaom, ~ABC — piBHOOeapennii i fioro memiana BM :3\/5 .

Yu npaBUIbHO, 110 KOKHA 3 TOUoK: A(m; n), B(—m; n), C(—~m; —n), K(n; m),
P(—n; m), T(—n; —m) — piBHOBiggaJieHa Big IIOUYaTKy KoopauHAaT?

Ockinbku mouaTok KoopauHat — Touka O(0; 0), To
OA=\/(m—O)2+(n—O)2 =Jm?+n?;
OB=\(-=m—-0) +(n—0) =Jm®+n".

Amnasoriugo 3maxogmumo, 1110 KoskHa 3 Bigcramein OC, OK, OP, OT Taxkox

nopiBaioe Vm?+n®. Orixe, Touku A, B, C, K, P, T piBHoBigmameni Bix
moYaTKy KOOPAMWHAT.

SAAUI | BIPABU

BUKOHAWTE YCHO

117.

118.

119.

120.

3HaUmiTE BimcTaHb Bia mouaTKy KoopaumHAT mo Touok: A(0; 3), B(3; 4),
C(—4; 3), D(1; 1), E(3; 1).

3uaiigiTe Bigcranb Big Toukm M(4; —3) mo: a) oci OX; 6) oci OY; B) mo-
YaTKy KOOPAUHAT.

3uaiigiTe BigcTamb Misk Touxkamu: a) A(4; 0)i B(7; 0); 6) M(0; 3) i N(0; 5);
B) P(3; 0) i K(0; 4).

3HaUOITE X, AKINO: a) Touka M (x; 4) piBHOBigmasieHa BiJl oceit KOOpAMHAT;
0) Touka P(—2; x) BigmameHa Ha 5 oquHUIH Big oci OX; B) Touka K(x; —5)
Bimmasena Ha 3 omuHHNIN Bixg oci OY.
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121.
122,

123.

124.

125.

126.
127.

128.

129.

130.

131.

132.

133.

3HangiTe qOBXKUHY Binpiska AB, akio A(—4; 4) i B(2; —4).

3HalgiTh BifcTaHb MidK TOUKaMM:
a) K(0; 5) i P(—2; 6);
6) A(—2; 6) i B(3; —2); yA

A B
B)X(g;l) i Y(l;i); S

3 2 3 4 D
r) O(0; 0) i B(5; 5).

s N F | m
3HalAiTh BiAcTaHi Big mouyaTKy KOOpPIu- s -
HaT 1o TouokK A(2; 3), B(—2; 6), C(—3; 4), - 1
D(-12; 5). % o >
3HAUIITh TOBKUHU BiIpisKiB, 300paskeHnx
Ha MaJIIOHKY 28, aximno AB = 2. b
Kopucryounuchk tanuMu TabInIli, SHAXIITH
moBkuHU Bigpiskis XA, XBirT. n. Ilepene-
ciTh TAOJMUITIO ¥ 30IIUT i BamMOBHITS Ii. Mau. 28

A(2; 4) B(—1; 3) C(1; -5) D(6; 7)
X(-2; 4)
Y(0; 3)

3uaiigitTe nepumerp aABC, akmo A(—2; 5), B(7; 8), C(2; —7).

Hamo AABC 3 Bepmmaamu A(—2; 5), B(6; 3), C(4; —3). 3HAUAITH JOBKUHUA
cepenHixX JiHIN TPUKYTHUKA.

3HaliTh OOBKUHY cepemHbol Jimii Tpamerii ABCD (AB /C'D), AKIIO
A(-3; -1), B(3; 7), C(7; 3), D(4; —1).

3HAUAITh OOBKUHU AiaroHajueir dvorupukyTHuka ABCD, saxio A(4; —3),
B(7; 10), C(=8; 2), D(-1; —5).

3HangiTe noB:KuHU Mexmian aAABC, akio: a) A(—4; —2), B(2; 6), C(4; 2);
0) A(—5; 1), B(—3; 5), C(-1; —-1).

CTaHOK 3alrporpaMoBaHUIl TaK, 10 V KOMKHil AeTasi BiH mpobuBae 7 To-
HEeHbKUX oTBOpPiB. IleHTp merasi posMmimiyioTs y mouyaTKy KOOpAMHAT,
a oTBOPU ITPOOMBAIOTH Y TOUKax 3 KoopauHaramu: (1; 2), (2; —3), (3; 0),
0; 0), (-1; 2), (-2; —-3), (—3; 0). BHangiTe HaibiaAbIINy BiZcTaHb Mixk
OTBOpPaMM y JeTali.

Hosenits, 110 TPUKYTHUK 3 BepmuHamu: a) A(—1; 1), B(2; —2), C(6; 2) —
npAMoOKyTHUM; 60) M(—5; 2), N(3; 6), K(4; —6) — piBHOOenpeHMIi.
Hosenits, 1110 TpUKYTHUK 3 BepmumHamu A(2; 3), B(—2; 1), C(0; —3) —
piBHOOEIPEeHUN TTPAMOKYTHUM.
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

l'ipchka mopora mpoXoAuUTh Yepes TYHeJb, MOBKUHA AB AKOTo AOPiBHIOE

J10 ™ (man. 29). HaiBuima Touka TyHeJ 0 Mae KoopauHatu A(2; 4).
SHalIiTh OpAMHATY HANHMIMKYOI TOUKM TYHEJI0, SKIOo ii abciuca AoOpiB-
HI0OE b (KOOpAMHATHU TOUOK IIOJAHO y Kijsiomerpax). YoMy JOpiBHIOE KYT
HaXWJIy TYHeI?

Maua. 29

3uaiigite x, axio: a) AB = 2, A(2; 1), B(x; —1); 6) AB = 10, A(2x; 7),
B(x; 1); B) AB =5, A(—1; x), B(2x; —3).

3HalgiTh KOOpPAMHATHU TOUYKH, PiBHOBimmajeHol Bimx Touor A(—5; 1)
i B(3; —1), AKII0 BOoHAa JIe;KUTH Ha: a) oci abciiuc; 6) oci opAuHAT; B) Ips-
Milt y = x.

Ha mpawmifi y = 2x 3Ha#giTh TOUKY, piBHOBigjameny Bim Touok M(5; 2)
i N(—1; 4).

HoBeniTs, 1110 YOTUPUKYTHUK 3 BepIiuHaMu B Toukax A(—4; —2), B(—1; 2),
C(11; —3), D(8; —7) — mapaJsiesorpam. 3HaAHUAITh 1OTO TTEPUMETP.
HoBeniTs, 1110 YOTUPUKYTHUK 3 BepIiuHaMu B Toukax A(—5; —2), B(—3; 2),
C(3; 1), D(1; —5) — TUPAMOKYTHUK. SHAUIITHL HOTO IepUMETpP, IJIOITY
Ta pagiyc OIMMCAHOTO KOJa.

HoBemiTs, 1110 YOTUPUKYTHUK 3 BepIuHamMu B Toukax A(—5; —2), B(—4; 5),
C(3; 6), D(2; —1) — pom06. 3HalgiTh Or0 MepUMETP Ta AOBMKUHU Hiaro-
HaJen.

HoBemiTs, 110 YOTUPUKYTHUK 3 BepinuHaMu B Toukax A(—2; 0), B(—4; 6),
C(2; 8), D(4; 2) — wBazapar. 3HaUAITh HOTO TEepUMETpP, ILJIOIIY, pamiyc
BIOMCAHOTO ¥ ONMCAaHOTO KiJI.

He Bukonyiouu mobymoBu, 3 AcyiiTe, Uu JieskaTh Touku A, B, C Ha omHin
npamii, akmo A(—6; —5), B(2; 1), C(6; 4).

HoBenits, 1o Touku M(—2; —1), N(2; 7), K(—1; 1) mexaTh Ha OnHil mps-
Mili. 3HAWOIiTE BigHOIIIEHHA NOBXKUH BigpiskiB MK i KN.
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144.

Yu nmoxpi6ui TpukyTHuKu ABC i KBP, AKINO:
a) A(=5; —=3), B(-1; 5), C(3; 1), K(-4; —1), P(2; 2);
6) A(3; 1), B(-1; 5), C(-5; —3), K(2; 2), P(-2; 4)?

. 3HAUAITH pagiyc KoJia, onmmcaHoro HaBKoJo aABC, akimno A(—2; 4), B(—6; 4),

C(—4; 2).

. S3HAUAITEL miaoiny TpuKyTHUKA ABC, SKIIO OT0 BEPIIUHY 3aJaHi KOOpaAu-

maramu A(—5; 5), B(2; 9), C(1, 1).

. AL — GicekTpuca tpukytauka ABC. 3HaiaiTe noB:KuHM Bigpiskis BL i CL,

axmo A(-3; 1), B(1; 4), C(5; —5).

MPAKTUYHE 3ABOAHHS

148.

ITosumauTe Ha KoopamHaTHiN maomuui Touku A(3; 2) i C(7; 4). IlooynyiiTe
KBagpar ABCD. 3HaiigiTh mepuMeTp i IOy KBaapaTa, a TAaKoK BigcTami
Bip tioro meHTpa i Touok B, C mo moUYaTKy KOOpAMHAT.

3ADAYI 019 NOBTOPEHHS

149.

Ksagpar posmiienuii y cucTeMi KOOPpAMHAT TaK, III0 HOT0 JiaroHaJi JexaTh
Ha ocAX KooOpAMHAT. SHAUITh KOOPAMHATH BEPIIIUH KBajapara, AKIIO0 H0oro
giaroHasnb mopiBHIOE 4.

. 3HAUITHL KoOpAMHATY cepeauH cTopid TpukyTHuKka ABC, akmio A(—4; 1),

B(2; 5), C(4; b).

. 3HanmiTL KoopauHaTHu BepinuHu A napangenorpama ABCD, akmio B(11; —3),

C(8; 7), D(-4; —2).

. Ha mamorky 30 300pasKeHO KOJIO Ta HOro eJIeMeHTH. Y CTAHOBiTH BiIlo-

BimHicTh Mixk enemenTamMu Koja (1-4) Ta ix mo3HAUEHHAMHU Ha MAJTIOHKY

(A-1D).

1 Xopza A CE
2 Horuuna b OM
3 Iiametp B CO
4 Pagiyc ' HC

I AB




5 PiBHSIHHS KONa

PiBuanHam Qirypu Ha KOOPAWHATHIN IJIOIMHI Ha3WBAIOTh PiBHAHHSA 3 IBO-
Ma 3MiHHUMU, fKe 3aJ0BOJLHSIOTH KOOPAUHATHA KOMKHOI TOUKM gaHol (irypu,
i TiTBKY KOOPAMHATHU TOUOK AaHOI (irypu.

Posrnsguemo piBHAHHA ABOX (iryp, AKi Haluacrimie 3ycTpivaioTbCs B I'eo-
MeTpii: Kosa i mpamoi (quB. § 6).

Hexait tano xoJjo pagiyca r 3 eHTPOM y TOU- YA
ui A(a; b) (man. 31). dArvmo M (x; y) — no- M (x; )
BiJIbLHA TOYKA IILOTO KoJa, To AM?= (x — a)®>+
+ (y — b)%. Ane AM = r, Tomy
(x = aP+(y-bP=r. (%) 4@

(0 x

\

I3 piBHAHHA (¥) BUOAUBAE, 110 KOOPAUHATH
x i y xoxHOI Touku M(x; y) JaHOTO KoJa 3a- Maur. 31
MOBOJIbHAIOTH piBHAHHA (*). HaBmaku, O0yab-
axa Touka M(x; y), KOOpAMHATY K01 3aJ0BOJBbHAIOTH PIBHAHHA (¥), JIEKUTH
Ha JaHOMY KOJi, 60 ii BiscTaub Bix Touku A mopiBHioe r. OT:Ke, piBHAHHA (¥)
€ piBHAHHAM KoJa pajmiyca r 3 meutpom A(a; b). Ko meHTpoM KoJa € II0-
yaToK KoopauHaTt, To0T0 @ = 0 i b = 0, To piBHAHHA TaKOro KoJia pajgiyca r
MaTHUMe BUTJISALT:

x2 4+ y?=r2,

3Haulu PiBHAHHSA KO0JIa, MOYKHA PO3B’sA3yBATH i TaKi reomerpuuHi 3agaui
PO KoJia, AKi iHmuMu cmocobaMu po3B’sI3yBaTH HAATO BaKKO.

3adava. Jamno Bigpisox AB 3aBIOBKKHK 2a 1 KoJIO pajgiyca r i3 IeHTpoOM
y cepenuni AB. JloBeniTh, 110 cyMa KBaJpaTiB BificTaHell Bix OyAb-AKOI TOUKMU
KoJia 10 TOUOK A i B € crajon. 3HAWIITH 1110 CyMYy.

Po36’azanna. PosmicTuMo gaHUE BiIpisoK i Koo vaA
Ha KOOPAWHATHIN NJIOMIMHI, AK IIOKa3aHO Ha Ma- M (x; y)
aoHKY 32. KiHIi Bigpiska MaroTh TaKi KOOpAUHATH:
A(a; 0), B(—a; 0).

Arxmo M(x; y) — pKoBinbHA TOUKa KoOJa, TO al a
x2+ y?=r?, MA%= (x — a)*+ y?, MB?=(x + a)*+ 2. B O| A r
Tomi MA2+ MB?= (x —a)’+ y2 + (x + a)? + y? =
=x?-2ax+a?+y +x?+2ax +yP=2(x*+y*+a?=
= 2(r* + a?).

3a mamux a i r Bupas 2(r? + a?) mae crajige 3Ha-
YeHHJ.

<Y

Maun. 32
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

ChopmytioiiTe o3HAUEHHS PiBHAHHA Qirypu.

ChopmytioliTe 03HAUEHHA KOJa.

fAxe piBHAHHA Mae KoJo 3 MeHTpoM y Toutii A(a; b) paxiyca r?
BuBeniThs piBHAHHA KoJa.

SIke piBHAHHS Mae KOJIO pajiyca r 3 IEHTPOM Yy IIOYaTKy KOOPAWHAT?

Suh N

BUKOHAEMO PA3OM

o 3anunriTh piBHAHHS KoJIa pagiyca 3, AKe JOTUKAETLCI 10 000X OCeil Koop-
IUHAT.

® Ha mamionky 33 BugHO, m1o Takux Kia worupu. Ockinmbku OAO,B — KBaj-
pat 3i cropouow 3, To O, (3; 3). Tomy piBHAHHA KoJia 3 IEHTPOM Yy TOYILi
O, mae Burisan: (x — 3)*+ (y — 3)2=9.
AmnajioriuHo MoKHa 3anucaTu PiBHAHHA iHmMUX Kijg. Ockinbku O,(3; —3),
0;(-3; —3), 0,(-3; 3), To piBHAHHA BigmoBimHUX Kim: (x — 3)2+ (y + 3)2=9,
(x+3)2+@W+3)2=9,(x+3)2+(y—-3?2=09.

Maig. 33 Mam. 34

e IIpu akux 3HaveHHAX napameTpa a (a # 0) MalOTh 30BHINTHINA JOTHK KoJa,
piBHAHHA AKUX X2 + y?— 10x + 21 =01 x% + y*> — 2x + 6y = a® — 10?
® J3uailileMo KOOpPAWHATH IEeHTPiB i paxiycu manux Kin (maj. 34). Ileperso-

puMO TepIire PiBHAHHA:
(2= 10x +25) - 25 +y2+ 21 =0; (x — 5)? + y2 =4.
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OTt:xe, TepIlie piBHAHHA — Ile PiBHAHHA Koja 3 meutpom O,(5; 0) pazmiyca
R, = 2.

Amnasoriuno misi gpyroro piBHAHHS oTpumaemo: (x2 — 2x + 1) — 1 + (y? +
+6y+9)—-9=a2-10; (x — 1+ (y + 3)>=a?.

OT:xe, Ipyre PiBHAHHA — PiBHAHHA KoJja 3 neHTpoM O,(1; —3) pazgiyca lal.
JlBa KoJia MalOTh 30BHIIITHI JOTUK, AKIIO BiICTaHb MiXK IIeHTPaMU TOPiBHIOE

cywmi ix paxiycis. Ockineku O,0, = \/(1 ~5)° + (-3- 0)° = V16+9 =5, To KoJa
IOTHKAIOThes, AKmo 2+|al=5, seigku |a|=38, To6ro a = =3. Orxe, mani
KoJia TOTUKAIOThCSA 30BHI mIpu a = =3.

SAAAUI | BMTPABU

BUKOHAWUTE YCHO

153. BrasKiTh KOOpAMHATH IIeHTPa Ta pafiyc KoJia, 3aJaH0oro PiBHAHHAM:
a) (x —2)2+ @y —3)?%=25;06) x>+ (y + 1) =16;
B) x2+ y2=1;r1)(x + 52+ y2="17.

154. §Iki 3 piBHAHB € PIBHAHHAMHU KOJIa: yA
a) x? + y? = 25;
6) 5x2+ 5y —1)=9; / O\
B) (x + 1)2 + (y — 1)2= 16; !
r) 3x2 + y? = 27;
1) (x = 2+ (y — 3)'= ~4; S TN
) 4(x — 1) + 4(y + 5) = 162 0: >
155. fAxomy 3 KiJ, 300pakeHnX Ha MAJIIOH- 0 x
Ky 35, BigmoBimae piBHAHHA KoJjia: A /
a)x?+yt=1; 0,
6) (x + 1P+ (y — 3y’ =4;

B) (x — 3) + y? = 4;
r)(x+ 22+ @y + 2)2=2? Mau. 35

156. YcramoBiTh BigmoBigHicTh MiK MicileM poaTalryBaHHA IeHTPiB Kix (1-4)
i BigmoBimumMu piBHAHHAMEA mux Kia (A—I).

1 JleXuTh y mIOYATKY KOOPAUHAT Ax-1)2+@w+1)2=1
2 Jlesxuts Ha oci OX B (x+ 12+ (y—-3)2=16
3 Jlexxuts Ha oci OY B x*+(y+5)=25
4 PisHOBigmameHuil Big oceil KoopauHAT ' x2+y?2=5

i He JeXUTH y IOYATKY KOOPAMIHAT O (x+3)2+y2=9

157. 3anumriTe piBHAHHA KoJia 3 IeHTpoM y Touli A(x; y) pamiyca R, AKIIO:
a) A(-1; 2), R=5; 6) A(0; 0), R=3; B) A(3; —1), R=+/2; r) A(-3; —-3), R=6.
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158. 3anumnrits piBHAHHS Kija, 300pa- Y
JKeHUX Ha MaJIoHKY 36. -
159. IloOynyiiTe B cucTeMi KOOPAMHAT 0
TPU KOJa piBHUX pajiyciBi 3 pis- 2
HUMHU IeHTpaMu. SalulliTh piB- / AN
HAHHS ITUX KiJ. 0, TN
160. CxiagiTs piBHAHHA KOJIa giaMeT- / O, \ _
pa AB, AKIo: N / \O \ / x
8) A(1; 3), B(-5; ~3); ZERN =
0) A(-2; 4), B(6; —2); 0.
B) A(5; —1), B(=3; 5);
r) A(0; —3), B(1; 4). AN 4
161. 3anwuiriTe piBHAHHA KOJa 3 II€HT-
pom y Tourtti A(—1; 4), aKe: a) foTu-

KaeTbes 10 oci OX; 6) HOTUKAETHCA
1o oci OY.

162. 3anumnrits piBHAHHA KoJia pajgiyca 5: a) 3 IIeHTPOM Ha OCi opauHAT, AKe
IOTUKAEThCS 10 oci aberuc; 6) 3 IeHTPOM Ha oci aberuce, sike JOTUKAEThCS
IO OCi OpAMHAT.

163. anumiiTh piBHAHHA KoJia paniyca 4 3 meHTpom y touli A(—2; 3). Uu Ha-
JexKaThb IboMy KoJuy Touxku B(2; 4), C(—2; 7), D(1; —-1), E(2; 3), F(—6; 3),

K(17; 2), P(—4; 3), T(-4;3+23), M(-2-23;1)?

164. 3anumiiTey piBHAHHA KoJjia 3 HMeHTpoM y Touri M(—1; 4), 1110 IpOXOaUTH
yepes TouKy P(3; 1).

165. 3anuiriTh piBHAHHSA K0Ja 3 I[EHTPOM y MMOUYaTKy KOOPAMHAT, II[0 TPOXOIUTH
yepes TOuKy K(—3; —4).

166. 3anuniiTe piBHAHHSA KO0Ja, III0 JOTUKAETHCA A0 KOOPAUHATHUX OCeH i Impo-
XoauTh uepesd Touky M(2; 0).

167. Tano Touku A(1; —2) i B(5; 4). CknaniTh piBHAHHA KoJa: a) 3 IIEHTPOM
y Toulli A, gKe IIPOXOAUTH Yepe3 TOUuKy B; 6) 3 meHTpoM y Toulli B, aKe
IIPOXOIUTH Uepes TOUKY A.

168. 3anuIriTh piBHAHHS K0Ja, OIIMCAHOI'0 HABKOJIO IIPAMOKYTHOTO AABC, AKIIIO
A(3; 1), B(3; 7), C(—5; 1). 3pobiTh MaJTIOHOK.

169. HaouiriTh piBHAHHA K0JIa, OIMKICAHOr0 HaBK0JI0 KBagpaTa ABCD i BiimcaHOTO
B HBOTO, aKIo A(—5; 2), B(—1; 6), C(3; 2), D(—1; —2). 3pobiTh MaJIIOHOK.

170. 3anumrites PiBHAHHA KO0JIA 3 IEHTPOM Ha OcCi abCIiuc, IO JOTUKAETLC IO
npamMux x = —2 i x = 4. 3pobiTh MaJIOHOK.

171. 3anumnrits piBHAHHS KOJIa 3 IEHTPOM Ha OCi OPAUHAT, II[0 JOTUKAETHCA IO
npamux y = -3 i y = 5. 3pobiTh MaJIOHOK.

172. 3anuniiTh piBHAHHS Ko0JIa 3 IIEHTPOM Ha Oci abcIuc, 1110 IPOXOAUTEL Uepes
TouKky M(4; 2) i morukaeTbca o Koua x2 + y2 = 9.

Maig. 36
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173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.
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Bidxpuma 3adauna.

[ -
'

CkaamiTh i pos3B’AKiThH 3amauy 3a Ma-
JIOHKOM 37.

IMauo pisusuHsa Koaa x2 + y2=25. Ilo-
BeIiTh, mo AB — xopza KoJia, i 3Ha- 14
MaiTe, BiZcTaHB Bif IeHTpa KoJja 0 s . .

miei xopau, AKIIO: —I4 |—2 I? 112 3 All x
a) A(—4; 3), B(—4; —3); B

DN/

0,(2; 2)

6) A(4; 3), B(5; 0); 0(-2; -2)" -2
B) A(3; 4), B(4; —3). 37
3HalgiTh EeHTp i pamiyc Koja, 3a- -4+
JAHOI'O PiBHSAHHSIM:

a) x2 + y? + 2x = 0; Mau. 37

0) x2 + y? — 4y = 5;

B) x2 + y? — 4x + 6y = 3;

r) x2 + y?2 — 10x + 2y = —6.

3HalgiTh BigcTaHb MiK IeHTpaMHU Kij, PIBHAHHSA AKNX:

a) x2+y?+6x=11ix%+y?—- 2x — 6y = 6;

0) 2+ y?+4x-10y=—-4ix2+y?-8x +6y=",.

SK poamireHi KoJsa (IOTUKAIOTHCA, IIEPETUHAIOTHCSA, He MAIOTh CIILJIbHUX
TOYOK), 3a/JaHil PIBHAHHAMU:

a) (x -3+ (y+22=41ix2+y?-2x - 2y=14;

6) 2+ y2+6x=01ix%+y?-8y=-12;

B) x?+y2+8x—-6y=0i(x—-22+(y+1)2=1;

r) x2+y?—4x - 8y=-121ix*>+ y? - 10x — 2y = —24?

3anunriTh PiBHAHHA K0JIa, OINCAHOI'0 HABKOJIO TpUKyTHHKAa ABC, AKIIO:
a) A(3; 0), B(0; 0), C(0; —4);

0) A(-2; -2), B(-2; 1), C(-6; —2);

B) A(—3; —1), B(0; 3), C(3; —1).

AH — Bucora piBHOCcTOpoHHBOTO TpuKyTHUKa ABC, A(1; —2), H(4; 7).
3anuniiTeh piBHAHHA KOJIA: a) OIMMCAHOTO HaBKOJO TpuKyTHUKa ABC;
0) BriucaHoro y TpukyTHuk ABC.

3anuiiriTh piBHAHHA KOJa, SKe MPOXOIUTh Uepes TOUKM 3 KOOPAMHATAMU:
a) (4; -1), (2; 7), (=15 2); 6) (55 1), (-1; —3), (0; 2); B) (65 —-5), (=25 1),
(—1; —4).

Mauo xoio (x — 1)2+ (y + 2)?= 25. 3uaiigite reomerpuuHe Miciie IeHTPIiB
Kinm pagmiyca 1, sKi MaioTh 3 KOJIOM: a) B0BHIIIHIA JOTUK; 0) BHYTPIiIITHIiA
IOTUK.

3ajie)XKHO Bij 3HaueHb IIapaMeTpa @ AOCJIiAiTh B3a€MHEe PO3MiIeHHSA Kija
x2+y2-2x=01ix2+ y?+ 4x =a? - 4.

IIpu AKUX 3HAYEHHAX mapamerpa a Koua x2+y?2+ 8y +15=01x2+ y? —
— 6x — a®> — 4a + 5 = 0 maroTh: a) 30BHIMHINA KOTUK; 6) BHYTPIiIIHIiN
IOTHUK?
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MPAKTUYHE 3ABAAHHS

184. a) 300pasiTh IPAMOKYTHUK, BEPIIUHI AKOT0 3HAXOAATLC B TouKax (0; —2),

(0; 2), (6; 2), (6; —2), B3gBIIN 3a ONMHUYHUI BiApisok aABi KiaiTuaku. Ilo-
OyayliTe B IIbOMY HPAMOKYTHUKY I'padgiky mogaHUX HUMKYE PiBHAHD, i BU
mobaunTe (PParMeHT PeIiTKU IJIs OTOPOKi.
(x-a)¥+y?=1;a=0,1,2,3,4,5,6;0<x<6; 2<y<2.
(x—-—aX+wy+2?2=1;0a=0,1,2,3,4,5,6;0<x<6; -2<y<2;
(x—-a)p+Wy-22=1;a=0,1,2,3,4,5,6;0<x<6; 2<y<2.

0) Ha manroHKYy 38 300paskeHO OpHAMEHT, YTBOPEHUII IEePEeTUHOM OIU-
HUYHUX KiJI. 3anuIIiTh CYKyITHICTh PiBHAHB, 3a JOIIOMOTOIO0 IKWX MOXKHA
oIeps;KaTU TaKUil OpHAMEHT.

Maug. 38

185.

186.

187.

188.

3HaugiTe mepumeTp i miaomry Tpamnernii ABCD, akmio A(—5; 2), B(—2; 6),
C(1; 6), D(4; 2).

3HaWaiTh KOOpPAMHATH BEPINWH KBajapara mepumerpa 16, AKIIo omgHA
3 tioro BepiuH (—1; 2), a cTopoHU mapaJiesbHi ocam KoopauHaTt. CKiaTbKHu
pos3B’A3KiB Mae 3amaua?

3HaANIiTh CUHYC, KOCUHYC i TAHT'€HC I'OCTPUX KYTiB MPAMOKYTHOI'O TPH-
KyTHUKa 3 Bepmuuamu (4; —1), (2; 5), (6; 1).

HoBeniTs, 110 YOTUPUKYTHUK 3 BepIrmHamMu B Toukax (—3; —2), (—-2; 5),
(5; 6), (4; —1) — pom6. 3HalAITH HIOT0 JIOIY Ta IEePUMETP.

FEOMETPIS HABKOJ10 HAC

Teomerpuuni ¢girypu y KoBaHuUX BUpPoOax



PiBHSAHHA NnpaMoOIl

3 Kypcy aarebpu 7 KJacy BU BiKe 3HAETe, 10 rpadikoM KOKHOTO PiBHAHHSA
MepIoro CTeIleHsa 3 ABOMA 3MiHHUMU € mpsama. Ilokamkemo, 1[0 MPaBUJILHUM
€ i1 00epHeHe TBEPYKEeHHA: KOMKHIN MPAMiil KOOPpAMHATHOI ILTOIIUHY BimoBigae
JiHiliHe PiBHAHHSA 3 IBOMAa 3MiHHUMH.

Hexait Ha KoopamHaTHi# mioniuHi gamo npamy [ (manx. 39). ITosmauumo aBi
Touku A(m,; n,) i B(m,; n,) Taki, mo npama [ 6yge cepefUHHUM IePIeHIUKY-
JsgpoM Bimpiska AB. 3a BJIACTUBICTIO CepeqUHHOIO MepIeHINKYJIApa KOXKHa
Touxka M(x; y) upamoi !/ piBHOBigmamena Bix Touox A i B, Tobto MA = MB.
Tomi (x — my)* + (y — ny)? = (x — my)* + (y — n,)?, 8BiAKHM

x* =2xm, +m? +y* —2yn, +n’ —x* +2xm, —m’ —y* +2yn, —n; =0;

2xm, —2xm, +2yn, —2yn, + m; +n} —m; —n’ =0;

.')c(2m2—2m1)+y(2n2—2n1)+m12+n12—m22—n22 =0.

YA A@myg; ny)
YA
-_C
M A
L B -
(0] “x (0] x
Maun. 39 Maum. 40

Iosnaunsum 2m,—2m, =a, 2n,—2n,=b, m+n’—-m-n’=c, orpumaemo
piBHAHHA ax + by + ¢ = 0, 1m0 i moTpi6HO GyJIO JOBECTH.

Bapri yBaru oxpemi Bumagku.

1. fAxmo a =0, b#0, To piBHAHHA npAMol MaTuMe Buraan by + ¢ =0, 3Bigku

c . . .
yz—g. Ile — piBHAHHS npaMoi, mapajgeabHoi oci OX (mai. 40).

2. fxmo b=0, a+#0, To piBHAHHA OIpAMOI MaTuMe BUTJIAL ax + ¢ =0, 3BigKH®
c . . .
x=——. Ile — piBHAHHA TUpAMOi, mapajeabHoi oci OY (mau. 41).
a

. . . a
3. fAxkmo c=0, a#0 i b#0, To piBHAHHA IPAMOI MaTUMe BUTJIAL Y = — — X.

b

Ile — piBHAHHA TpPAMOI, AKa IPOXOJUTH Uepe3 IMIOUYAaTOK KoopauHaT (MaJj. 42).
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YA YA
-
a yzf%x
o] | ¢ x [9) "
Mau. 41 Maua. 42

PiBuauna ax + by + ¢ = 0 HasuBaOTH 3araJIbHUM PiBHAHHAM MPSIMO].
3anuiiemMo Iie PiBHAHHA B iHIIOMY BUTJIAAi. AKimo b#0, To momiamMo JiBy

. . . a c a c
i mpaBy uacTwHmM PiBHAHHA Ha b i oTpumMaemo b x+y= b abo y=-— A x+ PR

a c . .
ITosmauusiinu —Ezk, —=p, OoTpuMaeMo DiBHAHHA Yy = kx + p. Ilpuragatite

b

dopmyay ainitinoi GyHKIII Ta ii rpagdik.

3’scyeM0 TreoMeTPUUYHHII 3MicT Y
Koedimienra k. BisbMeMo Ha mIps- BUC‘L"UZ\
mi#t [ nBi moBinmpHI TOukmM A(x;; Y;)
i B(xy; y,) (mam. 43). Tomi y, = kx; + p e
iy,= kx, + p. Biguasmu Big apy- l/( 2
roro pPiBHAHHSA IepIlle, OTPUMAEMO 0 X *
Y, — Yy = k(xy, — x1), 3BiIKM IPU X, # X,

AUC"’ gQOL Y=Y

X

b= Y~ Y
Xy =X

u=B—C=tgoc, Ie o, — KyT, SKUH

x,—x, AC

YTBOPIOE IIpsMa 3 AoAaTHUM Hampsamom oci OX.

Bunagok, xoau 90°< o <180° posrisHbLTE CAMOCTiHHO.

Orke, vy piBHAHHI mpaMol y = kx + p Koedimienr k=tgo, me o — KyT,
AKUH yTBOPIOE IpsaMa 3 gogatauM Hanpamom oci OX. Tomy umncio k£ HasuBaOTh
KYyTOBUM KoedimieHToM, a piBHAHHA IPAMOI, 3anucane y BUrJIALL Yy = kx + p, —
PiBHAHHAM IPAMOI 3 KyTOBUM KoedimieHToM.

MoskHa TOBECTH TaKe TBEPAKEHHS.

Axmo npawmi [, i [, sagani pisaauaavu y = kyx + p; i y = k,x + p,, TO:

1) [, 71, roxi it Tineku TOAL, KOIU KBy = By i p; # py;

2) I, L1, Toxi #i TineKku Toxi, KONU Ky - By = —1.

Hampukaan, npavi y = 2x + 3 i y = 2x — napamienbHi, 60 k, = k, = 2, a mpami

. 3 maaoHKa 43 BUAHO, IO

1
y=2x+3i yz—Ex — HepHeHAuKYJIapHi, 60 k- k, = 2-(—%) =-1.
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— AN 4onNnNTInNBUX )

Kpim 3aranbHOro piBHAHHA NPSIMOI Ta PIBHSAHHS NPSAMOI 3 KYTOBUM KOediLieH-
TOM, iCHYIOTb M iHLI BUAM PIBHAHb NPSAMUX. PO3rNgHeMOo Oedki 3 HuX.

3anuwemMo pPiBHAHHSA NPSMOi, WO NPOXoauTb Yeped ABi ToUYkn A(Xy; Vi)
i B(x5; Vo) (Man. 44). Bisbmemo Ha npamin | nosinbHy Touky M(x; y). MNpamo-
KYTHi TPUKYTHUKU AKB i APM nopibHi, 60 ix rocTpi KyTn npu BepLUnHI A PiBHi.

Toni AP : AK=MP : BK abo X2 ﬂ_ OTpumanu piBHAHHSA NPAMOI /, aKa
Xy =X Yo=Y,
NnPOXoanTb Yepe3 TOUKN A i B.

Y
y
B(0; b)
AL ¥
A(a; 0
K (: y2) P (% 1) (& 9)
> o X
(0] X
Man. 44 Man. 45

| HaBNaKW, KLWO KOOPANHATU X i y AEeAKOoi To4KN M(X; y) 3a40BONbHAIOTL LLE
piBHSHHS, TO AP : AK = MP : BK, 3 4oro BunnnBae nofibHicTb TpukyTHUKiB APM
i AKB. Toni ZPAM = ZKAB, a ue o3Hauae, o To4yka M nexxumnTb Ha npamin /.
X=X, _ Y=Y
Xy, = X4 Yo~V
4yepe3s ABi AaHi TOYKU.

ko npsama I nepeTtrHae oci koopauHaTt y Toukax A(a; 0) i B(0; b) (man. 45),
x—a y-0
0-a b-0

OTXe, PIBHAHHSA — L€ PIBHSIHHS MPSIMOI, L0 NMpoOXoanTb

TO, KOPUCTYIO4YUCb MNOnepenHiM pPiBHAHHAM, OTPUMAEMO:

Toni _i+1=% abo i+%=1_ Lle piBHSIHHS npsiMOIi' 'y Bigpi3kax Ha OCsX,
a a

60 yncna a i b nokasyioTb, sKi Bigpi3ku BiATMHAE NpsaMa | Ha 0CsAX KOOpAMHAT.

SAMUTAHHS | SABOAHHA AN CAMOKOHTPOIJIIO

1. dAxoro diryporo € rpadik piBHAHHS HEPIIOTO CTEIeHs 3 JTBOMA 3MiHHUMI?
A rpadik minitiHOI QyHKITIi?

SAxuM € 3arajbHe PiBHAHHA ITPAMOI?

fAxuM € piBHAHHA TpAMOI 3 KyToBUM KoedirieHTom?

SAxuit reoMeTpUYHUEN 3MicT KyToBOTO KoedirmiernTa?

ChopmyaoiiTe YMOBY TTapaJieIbHOCTI TBOX MPAMUX.

CoopmystoiiTe YMOBY IEPHEHINKYIAPHOCTI IBOX MPAMUX.

N
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BUKOHAEMO PA3OM

o Hamurits piBHAHHA IPAMOI, TKa TPOXoauTh yepesd Touku A(2; 1) i B(4; —3).

® I[lepwuii cnocio.
CropucraeMocsa PiBHAHHAM MPAMOI 3 KyTOBUM KoeditieHToM y = kx + p.
Ockinbky mpAMa IPOXOAUTH yeped TOUKU A i B, TO KOOpAUHATU HAaHUX
TOYOK 3aJ0BOJIbHAIOTH PiBHAHHSA, ToOTO 1 = 2k + p i —3 = 4k + p.
Orpumainu cucTreMy PiBHAHD

2k+p=1;
4k+p=-3.

Bigrimemo mepriie piBHAHHA Bif Apyroro i orpumaemo: 2k = —4, 3BigKu
k=-2.

Tonai 3 meprroro piBHAHHA: p =1 — 2k = 5. OT)Ke, piBHAHHA TPAMOI MaTUMe
BUIJIAL: Yy = —2x + 5.

Ilpyeuil cnocio.

) - -3-1 -4 .

Ockinpku k= %% , TO B JaHOMY BuUnagky k=——=——=-2. Toxi piB-
X, — X, 4-2 2

HAHHA MaTuMe BUTIAnL: y = —2x + p. IlincraBuMo y e piBHAHHA KOOPIU-

HaTu Touku A(2; 1). Orpumaemo: 1 = —4 + p, sBigku p = 5. Toxi piBHAHHA

npaMoi MaTuMe BUIVIAL Yy = —2x + 5.

Tpemiii cnoci6.
CropucraemMocs PiBHAHHAM IIPAMOI, II[0 IIPOXOJUTE Uepes ABi JaHi TOuKH,

TThH_VTh y HaIlOMy BHIAIKY x—2=y_—1, 10670 x-2_y-1
Xo—=% Yo~ Yy 4-2 -3-1 9 4
abo xI2 - y—21 , 8BigKE —2(x — 2) = y — 1. COpOCTUBRIIM PiBHAHHSA, OTPHU-

Maemo: y = —2x + 5.

e 3anuniiTh piBHAHHA MIPAMOI, KA IPOXOAUTH Uepe3 TOUKY M(3; 5\/§)
i yrBOoproe kyT 60° 3 momaTHuUM HampsMoM oci OX.

® 3anuireMo PiBHAHHA gaHol mpamoi y Buraazni y = kx + p. Ockiabku
kE=tgo=tg 60°=\/§, TO PiBHAHHS OPAMOI MOKHAa 3allcaTH y BUTJISAIL
y=\/§x+p. IligcraBuBIIY B Ile PiBHAHHA KOOPAMHATU TOUYKU M, oTpH-
maemo: 53 =33 + p, 3BiIKU p= 24/3. Ot:ke, pPIBHAHHA ITyKaHOI IPAMOL

y=\/§x+2\/§.
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S3ALAUI | BTPABU

BUKOHAMUTE YCHO

189.

190.

191.

192.

193.

194.

195.

196.

Yu npoxoAuTh Yepes IIOUYaTOK KOOPAMHAT HNpPAMAa, PIBHAHHSA AKOI:
Ax+y=0;6)2x+ty=3;B)x —y=0;1)y=-3x; 1)y = 4x + 27

fKe piBHAHHA Mae mpsMa, NpoBeAeHa ImapaJieJbHo oci OY uepes3 TOUKY:
a) M(5; —3); 6) N(=2; 8); B) P(0; 3); r) K(4; 0)?

Ske piBHAHHA Mae IpsAMa, IpPoBeAeHa IapaJjeibHo oci OX uepe3 TOUKY:
a) E(2; —7); 6) F(-1; 5); B) L(0; —2); 1) K(3; 0)?

3HaNIiTh BifiIcTaHb BiJi HOYATKYy KOOPAUHAT 0 IIPSAMOI, 3a/JaHOI PiBHAHHAM:
aAy—-2=0;06)x+5=0;B)y=2x;1)x + 3y =0.

BramiTh piBHAHHA ONpAMUX, AKi HI0-
TUKATHCA 0 Kosa x? + y*= 16 i ma-
panenabHi: a) oci OX; 6) oci OY.

Axih i3 mpamux, 300pakeHNX Ha Ma-
JIOHKY 46, BigmoBigae piBHAHHSA:
aA)x=2;0)y=x+3;B)y=-3; 4
Ny=x;1)y=—-x—27

HassiTh KyTOBi Koe(inieHTN TpaAMUX,
3aJJaHUX PiBHAHHAMU:

y=3x;y=2x +5;y=8 — 4x;
x—y=0; 5x +y=2; 2x — 6y = 3.
Yomy mopiBHIOE KyTOBUI Koe(dilieHT
npAMoi, AKa BiTMHae Ha ocAX KOOP-
IUHAT piBHI Bigpisku?

<

Ly

L

W
~

= DN

4 ¥

\V]

Maun. 46

197.

198.

199.

200.

201.

202.

203.

IlobynytiTe mpaMi Ta 3HAWIITh KOOPAMHATH TOYOK IX IEepPeTUHY 3 OCAMU
KoopamHAaT: a) y = 2x + 3; 6) x + y = 5; B) 2x + 5y = 10.

IToGynyiiTe mpaMi, IO IPOXOAATHL uepe3 TOuKy M(2; —4) mapaJjeabHO
0 ocell KOOpAMHAT. SaUIIiTh 1X PiBHAHHA.

Yy npoxoguTh IpAMa, 3afaHa piBHAHHEAM 6x — 5y — 10 = 0, uepe3 TOUKHU
A(-5; —-8), B(1; —0,8), C(4; 4), D(0; —-2), E(—3; —2)?

He Bukonyioun mobynoBu, 3HAUAITH KOOPANHATH TOUOK IIEePETUHY HIPAMOI
2x + 3y = 6 3 ocAMU KOOPAUHAT.

3HaliTh KOOpAWHATU TOYOK IepeTuHy npamux 4x + Sy + 10 = 0
ix+4y—-3=0.

3anuiliTh PiBHAHHSA IPAMOI, IO IPOXOAUTH UYepes3 MOUaTOK KOOPAMHAT
i Touky: a) (3; 2); 6) (—5; 5); B) (—1; 3); r) (—4; —2).

3anuiniTh PiBHAHHA IPAMOI, IO HPOXOIUTH uepes Touku: a) A(l; 3)
i B(5; —1); 6) C(—1; 2) i D(0; 3); B) M(0; 4) i N(5; 0); r) E(3; —5)i F(4; 1).



§ 6. PiBHAHHS Npamoi 49

204.

205.

206.

207.

208.

209.

Kopucryrounch fapumu TabauUIl, 3aUIIiTh piBHAHHEA npamMux AB, AC i r. a.

B(1; 3) C(-2; 5) D(2; -2) E(-3; —4)

A(0; 0)
M(-1; 4)

SIKkuit KyT yTBOPIOE TmpsaMa 3 JoAaTHUM HampaMoMm oci OX: a) x +y — 2 = 0;
6) x —y=4;8) x—V3y=3; 1) 3x+/3y-1=0?

3anuIriTh PiBHAHHA IPAMOI, SKa IPOXOAUTH uepe3 TOUKy A(2; —4) i mae
KyToBuii Koe(itieHr k, axmio: a) k =2; 60) k=1; B) k=-3; r) k= -0,5.
3anuIriTh PpiBHAHHA NPAMUX, AKI IPOXOAATH yepes Touky M(3; —2) ma-
pajiebHO 10 TpAMOi: a) y = 2x + 5; 6) y =—x + 2; B) x + 2y — 2 = 0;
r)2x +3y —4=0.

Bimowmo, 1o rpadik GyHKIIT y = ax + 2 mpoxoauTk uepes Touky A(—2; 6).
3HalmiTh 3HaueHHA mapaMeTrpa a. [lobynyiiTe 1[0 IpaAMY.

IIpu sxomy 3HaUeHHi b mpaMa y = —3x + b mpoxoauTs uepesd Tourky M(—1; 4)?

210.

211.

212.

213.

214.

215.

216.

217.

218.

3anuIlriTh PiBHAHHA OPAMHX, 300pa-

JKeHIX Ha MaJIoHKY 47. 7 y

3anuIriTe piBHAHHA TPAMOI, IO IIPO- 1 814

xXoauTh uepes Touky A(1; 4) i yrBopioe AN 3 L,

3 momaTHuUM HampamoMm oci OX KyT: 2

a) 30°; 6) 60°; B) 45°; 1) 120°; r') 135°. A ly
HanwumriTes piBEAHHA IpAMOi, AKa IIPO- \

xXoauTh uepes3 Touky A(1; 4) i oOmerye g ON\y 9 4 X

pasoM 3 ocAMU KOOPAUHAT piBHOGEIPE-
HUHN TPUKYTHUK. SHAHIITH IJIOIIY I[hO-
IO TPUKYTHUKA. -3 AN
HoBeniTh, 110 BiApPiBOK 3 KiHIAMU
B Toukax M(—3; 2) i N(6; —4) mmpoxo-
IUTh Yepes IIOUYaTOK KOOPIAWHAT.
Cxaanite piBHAHHA npavux AB, AC
i BC, axkio A(—3; 3), B(3; 5), C(7; —5).
Touku A(—2; 0) i C(4; 0) — BepmuHN piBHOCTOPOHHBLOTO AABC. HanumriTe
PiBHAHHA NIPAMUX, AKUM HaJIe;KaTh CTOPOHU i BUCOTHU JAHOTO TPUKYTHUKA.
CkianmiTh piBHAHHA IPAMUX, SKUM Haje:XaThb Menianu i Bucotu aMNK,
akio M(—4; 2), N(2; 6), K(8; —4).

CrynamiTh piBHAHHA OPAMUX, AKUM HaJIE}KaTh CTOPOHUW KBajapaTa Iepu-

Mau. 47

MeTpa 20\/5 , SIKIIO MOTro miaroHaJIi JesKaTh Ha OCAX KOOPIAWHAT.
CkaamiTh PiBHAHHA NPAMHUX, SKUM HaJIeKaThb CTOPOHU pPoMOa 3 TOCTPUM
KyroMm 60°, akmio Oiabina miaromasnasb mopiBuioe 10 i jgexxuTh Ha oci OY,
a meHina — Ha oci OX.
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219.

220.

221.

222,

223.

224.

225.

Posgin 1. MeTon koopavHaT Ha MIOLWMHI

HaHo piBHAHHSA MPAMUX, AKUM HaJIEKAaTh CTOPOHU TPUKYTHUKA: 2X — Y +
+4=0,y+x—-7=0,x— 3y — 3 =0. 3aiigiTe KOOPAMHATHA HOTO BEPIIUH.
Yu MOMKYTh CTOPOHM mapaJjejorpaMa JeKaTu Ha npaMux x — y + 3 = 0;
x+6y—25=0;x—-y—4=0; x + 6y — 3 =0? dArmio Tak, To 3HANITH
KOOPAWHATU MOTO BEPIIIUH.

YcraHoBiTE BifmoBigHicTh Misk npaAMuMu (1—4) Ta noB:xkuHamu xopx (A—),
AKi mi opami BigTuHaoTh Ha Koii x2 + y2 — 6x + 2y — 15 = 0.

1 y=x-3 A 45
2 y=3 B 8
3 y=-2x B 72
4 x=6 T 6

o 2J17

YcraHoBiTH B3aeMHe PO3MiIlleHHS KoJia i mpAMol, 3aJaHNX PiBHAHHAMU:
a) x2+y?2=25;3x +y—15=0;

6) (x — 5?2+ (y — 5)*=8; 2x + y = 6;

B) X2+ y2+4x—-2y-14=0; x —y + 2 =0;

r) x2+y2-6x—-8y+17=0; x —y+3=0.

Ha mantouky 48 300paskeHo Tpu auteru M, N, P, ix KoopguHaT! Ta odaac-
Ti 00CAYyroByBaHHsA. ¥ MaTeMaTHUIll PO30OUTTs CKiHUeHHOI KiJIBKOCTI TOUOK
IUJIOIITUHU, IPU AKOMY KOKHa 00J1aCTh POo30UTTA (KJIITHHKA) YTBOPIOE MHO-
JKUHY TOYOK, HAWOJIMIKUNUX O OTHOTO 3 eJIeMeHTiB MHOKWHU, Ha3UBAaIOTh
miarpamoro Bopomoro. Pebpa kiaiTuHok Ha miarpami Bopororo 0ymyrooTbhes
AK CepeVHHI IepIeHAUuKYJIApu no BiapiskiB MN, NP i MP. 3anuirite
piBHAHHA pebep miarpamu Boponoro i koopamHaTy Toukm O — BepIIUHUA
miarpamu Boponoro mias obisacTteil odbciayrosysauusa anted M, N, P.

Mau. 48 Boponmuii I'eopriit ®@eomociitoBuu
(1868-1908)

Yomy nopiBHIOIOTH Koedimientu a i b npamoi ax + by = 2, AKIIO BOHA
IPOXOAUTEL uepesd Touku M(—2; —2), N(8; 3)?

IIpu AKMX 3HAUEHHAX HapamMerpa a upama y = x + 5 i koso x% + y?= a?
IOTUKAIOTHCA?
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MPAKTUYHE 3ABAAHHS

226. Ha mantoHKy 49 y IpAMOKYTHIi# cucTemi
KOOpAMHAT 300pakeHo I1axXoBy IOIIKY,
10 MicTuTh 64 1moJA.

a) fAxy HaibiabINy KiJbKiCTh OJIiB JOIII-
KU MOJKHA TEePEeTHYTH OAHieI0 mpsaMo0?
CkiNbKU icHye TaKUX NTPAMUX ? SaIUIIITh
piBHAHHA oxHiel Takoi mpsaMoOi.

0) 3amnuIlriTh PiBHAHHA IPAMUX, 110 3a-
IAloTh KiJIbKa MOXKJIUBHUX XOniB (hepss,
300paxeHoro Ha MaamHKY. KoopauuaTtu
depsa (2,5; 3,5).

3ALA4I 419 NOBTOPEHHS

227. Tlo6ynyiiTe Koo x2 + y2 — 8x + 6y = 0.

H DN W s OO g 00w

1 2 345 6 178 %
Mam. 49

228. Yu xounenrpuyni Koua (x — 1>+ (y +4)2=4ix>+y?-2x +8y +1=07?
229. VYcranosits Bug ~ABC, akimo A(—-2; 3), B(4; 6), C(8; —2).
230. 3HaHIiTE IepuMeTp 1 IJIOIY TPUKYTHUKA, IBi CTOPOHH SIKOT'O JOPiBHIOIOTH

5cmi 12 cMm, a KyT Misk HUMET 90°.

FEOMETPIS HABKOJIO HAC

ITapasensHicTh B iHTEp’epi
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3AAAYI 3A TOTOBMMU MAJTIOHKAMMU

AN, BP, CM — wmepiauu.

ABCD — mapaJieyiorpam,

| A(—4; 3), D(1; ~1), M(5; 4).
Yy AN, BP, CM :
B : Koopguratu Touoxk Bi C
y B
C
A
ol i
BY A4 3), B4 1), 0% 1), D(-1; -3).  B(-1; 6), D(3; —2), AB = AD.
TloBecTn: YA B L A(x; y) y
ABCD — :
IPAMOKYTHHUK
A C
P [0)
(0] x - >
\D/ : A(x; y) '\D x

3anuwims pi6HAHHA NPAMUX i KiNl

A2; 3), B(4; 5).

L A(-1; -1), B(L; 3), C(5; 1).

Yy
B
1
ol § ~
A(-2; 2), B(6; 4), C(8; 0). : AB, BC, CD, AD
g L AR BeAC e csie
) :
A(2; 2) D(8; 2)
3 C x g

0| x
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CAMoCTINHA POBOTA 1

BaPiAHT 1

1°
20,

3°.

. ITopiBHsatiTe 3 HyJeM 3HaueHHs Bupasy sin 130°- cos 50° - tg 80° - cos 150°.
Hanumnrits piBHAHHS Kojsa 3 IeHTpoM y Toulii A(—2; 3), AKe IPOXOAUTH
yepes Toury B(1; —1).

Hanunrite piBaauua memianu AM rABC Ta 3HAUmiTh il HOBXKUHY, AKIIO
A(-38; 2), B(4; 1), C(5; —4).

BAPIAHT 2

1°.
2°,

3°.

ITopiBHusAliTe 3 HyJIeM 3HaueHHs Bupasdy cos 125°-sin 135° - cos 20° - tg 130°.
Hanwumrites piBHAHHA KoJia 3 meHTpoM y Toulli A(4; 3), sKe HOTUKaEThCA
o oci OX.

Hanunrite pisasuEs cepenuboi minii MN aABC (MN ~AC) i smaiimits ii
IoBXKuHy, axio A(—1; —3), B(3; 7), C(5; 1).

BaAPIAHT 3

1°.
2°.

3°.

ITopiBHsiiTe 3 HyJIeM 3HaueHHA Bupasy tg 123°-sin 132°-cos 15°-sin 15°.
Hanumits piBHAHHEA Kosa 3 meHTpoMm y Touri A(l; —3), AKe IPOXOAUTH
yepes3 MoYaToK KOOpAMHAT.
Hamunrite piBuanua menmianm AM ~ABC i 3HaimiTh ii DOBXKUHY, SKIIIO
A(3; 5), B(—4; 2), C(2; —4).

BAPiAHT 4

1°.
2°.

3°.

ITopiBHsatiTe 3 HyJieM 3HaueHHs Bupasdy cos 20°-sin 135°-cos 120° - tg 23°.
Hanwumrits piBHAHHA KoJia 3 IeHTpoM y Toulli A(4; 3), iKe JOTUKaEThCA
nmo oci OY.

Hanwunrits piBHSHEA cepeauboi ginii M N tpamerii ABCD (BC “AD) i 3Haii-
IiTh i1 moB)KUHY, AKIIo A(3; —3), B(-1; 1), C(3; 3), D(5; 1).

*Tyr i gasmi:

o

— TIOYATKOBU i cepenHiil piBHi;
— IoCTaTHill piBeHb;
— BHUCOKUH PiBeHB.
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TecTOBI 3ABOAHHSA 1

B

[e2]

=]

3HalIiTh JOBKUHY Bifpiska AB,
akmo A(1; 2), B(1; 6).

Hawmo Tourknu A(—1; 3) i B(5; 6).
3HalIiTh KOOpAUHATH TOUKU M,
AKa OiIUTh Bigpisok AB HaBIIiJI.

flka nmpsma mapajnenabHa [0 IPAMOI
y=38x+5?

AKwuit 3HaK cJig mocTaBUTH 3a-
micTh *: sin 128° * cos 128°?

fAxa mpama yrBOproe KyT 135°
3 JOoZaTHMUM Hampsamom oci OX?

Pagiyc sikoro koJia mopiBHIoE 47

AB — pmiameTtp KoJsa. fIke 3 piBHAHD
€ PiBHAHHAM ITHOT'0 KO0Ja, AKIIIO
A(1; 3), B(—1; —3)?

BraxiTh XxuOHY PiBHICTB.

SIKe 3 pPiBHAHB € PIBHAHHAM [ia-
meTpa kKoua x2 + y? = 25, nposene-
HOTO uepes Touky A(3; 4)?

fKa 3 TpaMUX He € JOTUYHOIO
oo xojaa x% + (y — 2)2 = 9?

Posgin 1. MeTon koopavHaT Ha MIOLWMHI

a) 2V17; B) 25;

0) 4; r) 16.

a) M(4; 9); B) M(3; 1,5);

6) M(6; 3); r) M(2; 4,5).

a) y =5; B) Yy — 3x = 2;

0) 3x +y =4; r) x + 3y = 6.

a) >; B) =;

0) <; r) He MOKHA
BCTAHOBUTHA.

a)y—x=3; B) x +y=25;

6) y=2-0,5x; 1) J3x—y="1.

a) x% + y? = 4;

0) (x — 1)*+ (y — 2)? = 16;
B) (x + 2)% + y2 = 2;

r) x2+ @y - 2)2-8=0.

a) x* + y* = 10;

6) (x — 1)* + (y — 3)* = 10;
B) x*+y° =4/10;

r) (x—1)°+(y-1)’ =+10.

a) sin? 140° + cos? 140° = 1;
6) sin 23° = —sin 157°;

B) cos 57° = sin 33°;

r) cos 123° = —cos 57°.

a) 3x + 4y = 25; B)y=§x;
0) yz%x; r) 3x + 4y = 5.
a) x = 3; B) x = —3;
0) y=3; ryy=-1.
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TunoBsi 3AAA4I 419 KOHTPOJIbHOT POEOTHU

1°.

2°.

3°.

4°.

3HalgiTh TO0BXKUHY Bigpiska KP
Ta KOOPAUHATHU HOr0 CepemuHH,
armio K(1; —3), P(7; 5).

3Ha#AITh KYyTH HOPAMOKYTHOI

Tpamneliii, SKMI0 KOCUHYC OJHO-
. V2

ro 3 HUX JOPiBHIOE -5

Ha mamiorky 50 300pakeHo K0JIo

3 1eHTpoM A Ta itoro niametp BC.

3anuIriTh KOOPAUHATHI TOUOK A,

BicC.

CkiamiTh piBHAHHSA: a) KOJa, 30-

OpasKeHoro Ha MAJIOHKY; 0) mps-

moi BC.

M — cepemuna Bigpiska AB.
SHaANIiTh KOOPAUHATUA TOUKHU A,
akio M(1; 4), B(3; —5).

55

"y
o C
A \
/
T
1
0 x
Mag. 50

5°.

6°.

7°.

8°.

HoBeniTs, 1110 TPUKYTHUK 3 BepinmHamu B Toukax A(-3; —1), B(-1; 5),

C(5; 3) —piBHOOEOPEHMIA.

3HaAiTh KoOpAUHATYA TOUKYU M, AKa JIesKUTh Ha oci OX Ta piBHOBigmaieHa

Big Touok A(5; 4) i B(—2; —3).

Hawmo Tpu mocaimoBHi BepimHu napasenorpama ABCD: A(—1; 1), B(3; 3),

C(3; 0). 3uaiigiTe KoopauHATH BepinuHu D.

3HaAHAITh JOBXKUHY XOPAU, YTBOPEHOI IIPHU IIepeTHUHI KoJa:

(x —5)2+ (y — 3)?’=4 upsamoio y = x — 4.

9°°.

10°°.

BceTanoBiTH BU YOTUPUKYTHUKA 3 BEpITnHAMU B TOuKax A(—5; 1), B(—3; 5),
C(3; 2), D(1; —2). 3HaiigiTh 1OTr0 mEepPUMETP, ILJIOIY Ta HAOUMIITH PiB-

HAHHA KOJia, OIIMCAHOI'O HaBKOJIO HBOTO.

IIpu AKUX 3HAUEHHSAX mapamerpa a Koua x2 + y?2 + 2x —4y =41 x? + y? -
— 6x + 2y = a®— 10 marTh: a) 30BHIMIHIN JOTUK; 0) BHYTPIiIIHIA KOTUK?

Benvka cnpaBa [lekapta — CTBOPEHHS aHaJllTU4HOI reomeTpii —
riepekviHya MicT Mixk anrebporo i reomMeTpieto.

C. I. BaBunios
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Cunyc i KocuHyC KyTa 0. — opAmHaATa i abciyca TOYKU OAMHUYHOTO KOJIa,
AKa BimmoBimae manomy KyTy (Maj. 51). TaHrenc KyrTa — BimHOIIeHHSA CHUHYycCa
IIBOTO KyTa IO HOTO KOCHHYyCA.

. sino
uA sino = y; cosal = x; tgo =Gosa yA
A
”””” Yy
gl A :
| o
o 1 N
-1 0 x 1 x -1 x 0 1 x

CuHyc, KOCHMHYC i TaHTE€HC KyTa pPasoM Ha3WBAIOTh TPUTOHOMETPHUYHUMH
(yHKIiAMHU ITHOTO KyTa.
1 KOXXHOTO KyTa O IPaBUJIbHI TOTOKHOCTI:

sin® o+cos® a=1;
sin (180°—a)=sin o; cos(180°—0)=—cos o
sin(90°—o)=coso i cos(90°—0)=sina.

Hns 6yab-akux TouoK A (x;; y;) 1 B (x,; Y,) MOKHA OOUMCIAUTH KOOPAMHATH
cepenuHu Binpiska AB i qoB:KuHY Bigpiska AB.

KoxxHa KoopauHaTa cepeguHu Bigpiska mopis- v
HIOE ITiBCYMi BiAOBifHUX KOOPAWHAT MOT0 KiHITiB 5 Axy3 Y
(mai. 52). TobTo, aArmo KiHmi Bigpiska A(x; y;) p
i B(x,; y,), TO cCEpegUHOIO JAaHOTO Bigpiska € Tou- . M(x; y
Ka M 3 KoopauHATAMU ;’
= B(x.;
X, + X, . Y+, ) (X35 Y3)
2 2 >
Bincranb mixk Toukamu A(x,; y;) i B(xs; Ys): —110 12345 x
AB=) 2 2
= (xz_xl) +(y2_y1) . Mau. 52

PiBHaHHAM irypu Ha KOOPAMHATHIN ILJIONIMHI HA3UBAIOTh PiBHAHHSA 3 IBO-
Ma 3MiHHUMHU, AKe 3aJ0BOJbHAIOTh KOOPAUHATH KOMKHOI TOUKM maHOI Qirypm
i TiTBbKY KoOpAMHATHU Ii TOUOK.

PiBuanna koaa paxgiyca r (man. 53) 3 meuTpom y Tourni A(a; b) mae BuUTIAL
(x—a)+ @y -b?=r2.

SIKIIo meHTp KoJia pamiyca r JeXXKUTh y IIOYaTKy KOOpAWMHAT, TO MOro piB-
HAHHA X2+ y?= r? (man. 54).



FonosHe B po3aini 1 57

YA YA
M(x; y)
b | r
—— —
0 X
0 a T x
Maui. 53 Maun. 54

Koxxuill npamili xoopamHaTHOI IJIOIM[MHY BiAlloBimae Jgimilime piBHAHHS
3 nBoma 3MmiHHUMU ax + by + ¢ = 0. Take piBHAHHA Ha3WBAIOTH 3araJIbHUM
PiBHAHHAM HPSAMO].

Axrmo ¢ = 0, a xoepimientu a i b Bigminni Big 0, To TAKOMY PiBHAHHIO Bin-

. a
TOBiflae mpAMa y=—3x, 110 IIPOXOJUTH Uepesd IMoYaToK KoopaumHaTt (Maj. 55).

Yy YA C Yy c
__a Ay R
y=—73~* 3
b
o “x “x (@ _c “x
a
Mau. 55 Mau. 56 Maua. 57

.. . . . c
Ao xkoedimienT a = 0, a b#0, To piBHAHHIO BiAmoBigae mpama y=—3

’

sAKa mapaJiesbHa oci abciuc (Maj. 56).

Axmo b =01i a#0, To TakoMy PiBHAHHIO BifmoBimae mpsama x=—£, AKa
mapaJjiesibHa oci opauHaT (MaJ. 57). a

Axmoa=0,b=01c =0, To piBuarHa ax + by + ¢ = 0 3a0BOJbHAE KOXKHA
TOYKa KOOPAMHATHOI IJIOITUHU.

Armo :xxk a=0,b=01 ¢c#0, To Take PiBHAHHA He 3aJ0BOJbLHAIOTH KOOPIHU-
HaTHU KOLHOI TOUKU.

PiBuicTh y = kx + b — piBHAHHA PAMOI 3 KYTOBMM KoeQilicHTOM.

kzuztgoc (x1 ¢x2), e 0. — KYT, AKUH YyTBOPIOE IpAMa 3 AOLATHUM

Xy =X

Hanpamom oci OX.

Axmo npawi [, i [, sagani piBaanaamu y = k,x + b, i y = k,x + b,, TO:

1) [, 71, roxi i TineKU TOAL, KOIU By = By 1 p; # py;

2) I L1, Toni #1 TinebKku Toxi, KoNU K- By = —1.

X—X% _Y 7Y
Xo=Xy Yo~ Yy
A(xy; Y1) 1 B(xy; Yo)-

— Iie PiBHAHHA HPAMOI, 10 TPOXOAUTH Uepe3 MBI TOUKU



ICHYE BIAMIHHICTb, as1e XO4HOIro rpoOTUCTOSIHHSI,
MK TEOPIEIO | MPaKTUKOK: TEOPIS1 3a/IEXUTL Bif] MNPaKTUKU,
a rpakxkTvika rnoBuHHa riepeayBatu Teopii.

Ha 3emsii Hemae HiHoro OiyibLu BpaXaro4oro 3a JII0AnHY
i HiYoro 6isnibLL 0COBIMBOro 3a JIACLKUV PO3YM.

BlJ1IbAM POBEH
FrAMUIbTOH
(1806-1865)

e BuoaTHuM ipnaHaCbkmnin MaTtemMaTuk,
@i3nK, aCTPOHOM.

e OauH i3 HaMBIOOMILLMX CBITOBUX MaTe-
mMaTtukiB XIX cToniTTa.

 oro npauii BUPI3HAIOTLCA MNBUHO0
OYMKMN Ta OPUTiHaNbHICTIO METOAIB
3 NpUTamMaHHUM iM 3HAKOM reHianb-
HOCTI.
Y 6araTtbox CBOiX BMHaxo4ax BiH BUMNe-
peamB CBOIX cy4acHuKiB. Mloro ¢yH-
DaMeHTabHI BIOKPUTTS Y MaTuMaTmui
CTOCYIOTbCSl KOMMIEKCHUX YnCen,
KBaTEPHIOHIB, BEKTOPHOIO YNCJIEHHSA
Ta BEKTOPHOro aHanidy, reopii ande-
peHLiasibHUX PiIBHAHb TOLLLO. i

e
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ro/I0BOJSIOMKM aminbToHa x 21'
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BekTopu
Ha NJAOLLUMHI

BekTop — oaHe 3 pyHOaAMEHTANIbHUX MOHATbL MateMaTuku. LlikaBoto Ta
CKJIaQHOIO € iCTOPIS MOro BUHUKHEHHS Ta PO3BUTKY. lMpuHaMHI Tpu gxepena
CTBOPIOBAJIM OCHOBY i HaaBasv CUS1 BEKTOPHOMY YMCIEeHHIO. Lle — reome-
TPUYHE (YNCNEHHS Bigpi3KiB), MexaHivyHe (40CNiOXEeHHS BEKTOPHMX BEJSINYMH)

i anrebpaiyHe (Teopisd KBaTepPHIOHIB). HanbinbLu 3aranbHa TEOPist BEKTOPIB
nobyaoBaHa Ha noyaTky XX CTOMTTS HAa akCiOMaTUYHIN OCHOBI.

BekTopHUN MeTo PO3B’A3aHHS 3a4a4 — BaXJINBUW | MOTYXHUN METO.,
enemMeHTapHoi reomeTpii. [loBeaeHi 3a Moro 4onomMoro TBEPOXEHHS
npaBuibHi HE e aNna giryp Ha NaowmHi, a n onsg TPUBMMIPHOIO i HAaBITb
L7151 N-BUMIPHKUX MPOCTOPIB.

Y ubomMy po3aini BM 03HANOMUTECH 3 MOHATTAM BEKTOPA Ta Moro
pi3HUMUM iHTeprnpeTauisMun, HaBYNTECSH BUKOHYBATU Aii 3 BEKTOpamMm
Ta BUKOPUCTOBYBATU BNACTMBOCTI BEKTOPIB A0 PO3B’A3yBaHHS 3a4au.

BekTopu

KoopouHaTtu BekTOpa

JdonaBaHH{ i BigHIiMaHHA
BEKTOPIB

MHoOXeHHa BeKTOopa
Ha Yymcino

CkansapHuii Bo0dyToK
BeKTOpiB

3acTocyBaHHS BEKTOPIB

HABYAJIbHUM NMPOEKT
«BekTopHUn meTop,
pO3B’A3aHHA 3apa4»




Ong yoro BuB4aTu BeKropu?

3a [0TTOMOT00 BEKTOPHOTO METOAY 3PYUYHO XapakK-
Tepu3yBaTH reOMeTPUUHiI Ta iHIIi 00’€KTHU Ta CHiB-
BigHommenHna Mik HumMu. CaMe ToMy BEeKTOpPHU edex-
THBHO BUKOPHUCTOBYIOThCSA y MaTeMaTuIli, Qisuiii,
ximii, acTpoHOMII Ta IHMWX TPUPOJHNUYNX HAyKaX.

)

— Q)

BukopucToByI0Th BEKTOPHU Ta iX BJIaCTUBOCTI TAKOMXK
y baraTbox cdepax JOACHKOI AisgabHOCTI (Y cmOpTi,

TPAHCIOPTi, y OyAiBHUIITBI TOIIO0).

Y BUIaBHUIITBAX, PEKJAMHUX aTeHT-
cTBax i Au3aliHEepPCHLKUX OIOPO IIOAHS CTBO-
PIOIOTH i BUBOIATH HA €eKPAH Ta JPYK OaraTo
pisHuX 300pakeHsb. Taki pobOTH BUKOHYIOTH
3acobaMu KOMII'IOTePHUX TeXHOJIOTiH Ha
OCHOBI cHmemiaJpbHUX IIpOrpaM, a camMe —
Komm’torepHol rpadikmu. OguuMm i3 Bunis
KOMII’I0TepHOI rpadiku € BeKTOpHA rpadika,
y AKill 114 onucy 300pasKeHHA BUKOPUCTO-
BYIOTH BeKTOpH (Ha BiAMiHY Bijm pacTpoBoi
rpadiku, ska onrcye 300paskeHHa IK MAacuB
TOYOK).

A ne ure BUKOPUCTOBYIOTHh BeKTopu? HaBeaiTh cBOI IpuUKIaguU.




BekTopu

Bararo ¢ismuyHNX BeIUUNH, TAKUX, K CUJIA, IITBUAKICTh, IPUCKOPEHHA, XapaK-
TepU3yIOThCS He JIMIIe YKCJIOBHMU 3HAUCHHAMMU, a i Hampamamu. Hampukian,
1100 oXapaKTepusyBaTU PyX AKOTO-HeOyAb Tijla, He JOCTATHLO CKa3aTH, 1[0 BOHO
pyxaeTtbces 3i mBuaKicTio 10 MeTpiB 3a ceKyHIy, Tpeba BKasaTu i HaIrpsaM Horo pyxy.
Ha goporax 060B’s3KOBiI HaIpsIMU PYXy BU3HAUAIOTh NOPOKHI 3HaKU (Maj. 58).

DIV

Mau. 58

Benunuunu, AKi XapaKTepu3yoThC He JUIIE YNCJIOBUMY 3HAUEHHAMMH, a ¥ Ha-
mpsMaMu, Ha3UBAlOTh BEeKTOPHUMU, a 3HAUeHHSA BEKTOPHUX BEJIMUNH — BEKTO-
pamu. BexTopu HaliuacTillie 300paKyIOTbCS HANIPAMJIEHUMHU BigpiskaMmu.

HanpamiaeHuii Bigpisok — 11e Bigpisok i3 BKazanum Hampamom. OguH i3 fioro
KiHITIiB BBAKa€ThCA NOLAMKOM, IPyruit — KiHyem. Ha MaroHKy HaAmrpsaM 3006pa-
KyeThea cmpiakorw. SIKmo A i B — moyaTok i KiHelnh HanpAMJIEHOTO Bipiska,
fioro mosHauaoTh Tak: AB (maz. 59). IHoai HanpAMIIeHi BiAPi3KW MO3HAYAIOTH
i MmamumMu OyKBaMu: d, X TOIIO.

Bimcranp Mixk mouaTKOM i KiHIIEM — [OOBJKMHA HAIPAMJEHOTO Bimpiska.
Ii HasMBarOTH TAK0XK MOTYyIEeM, 260 JOBKHHOIO BEeKTOPa E, i mo3HaAUaIOTH |A—B|
a6o |al. Bo6paxary BeKTOpH HAIPAMJIEHHMH BiIpiskaMu 3pydHO, 00 Taki 306-
pakenna HaouHi. Ha mamionky 60 doTupu HampaMJIeHI BipisKu 300pakaioThb

HaBaKJIMBIII cuau, AKI AifoTh Ha JITAK y IOJbOTi: @& — cujaa TATH, b —
migifiManabHa cuia, ¢ — CHJA OIMOPY MOBiTpsA, d — cuja TSKiHHS.
A 5

Mau. 59 Mau. 60
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3aysasncenna. Bexrop i HanmpaMiIeHU Bigpisok, AKME 300paskae Ieil BeK-
TOP, — He oxHe i1 Te came. OmHAK /IS CIIPOINEHHS BUKJIAAY JaJIi 3aMiCTh CJIOBO-
CIIOJIYUEeHb «BEKTOp, 300pake i HalIPAMJISHNM Biapiskom AB» i «HAIIPSIMJICHU
BiZIpi3oK, 110 300paskae BEKTOP AB» OyzeMo mucaTy KOPOTIIIe: «BEeKTOP AB».

IIBa BeKTOpPU HA3UBAIOTHh KOJiHEAPHUMHU, AKIO BOHU PO3MiIlleHi HAa OmHil
npAMil abo Ha apajJeJbHUX IPAMUX.

KosineapHi BeKTOpU MOKYTh OYyTH CHiBHANPAMJIEHHMMH, TOOTO OJHAKOBO
HanpamiaeHuMu (Maj. 61), abo mpotuaeskHo HanpaviaeHumu (maua. 62). Cois-
HAIPAMJIEHI BEKTOPY II03HAYAIOTH 3HAKOM |1, 4 IPOTHJIEKHO HAIPAMIEHI —
suaxoMm 1. Hanpukmiazn, a mamoary 63: ¢ 17T¢, a bTlé.

»
'

//" &d’
g - ¢

Mau. 61 Mau. 62 Maui. 63

ITporunexHO HAaTPAMJIEHI BEKTOPHY 3 PiBHUMU MOJYJIAMU HAa3WBAIOTHh MPOTHU-
JeKHUMHU BeKkTopamu (Masi. 64).
JIBa BEeKTOpW Ha3WBAIOTh PiBHUMU, SKIIO BOHU CHiBHAIIPAMJIEHI i MaioTh

piBHiI Moxyi (Mmas. 65). 3amKUCyIOTh: AB=XY.

X

Maui. 64 Maui. 65

Aximo moay s BeKTOpa HOpiBHIOE 1, 0T0 HA3UBAIOTH OMUHUYHAM BEKTOPOM.

Hanpamiaenumu BimpiskaMu 300paskaioTh TiIbKU HEHYJIbOBi BeKTOopu. Kpim
HUX, iCHye 1 HyJBOBUI BEKTOP, AKWI He Ma€ Hi JOBXKWHU, HIi Hanpamy. Moro
mo3HauaTh cumMmBosiom 0 a6o AA, BB Tomio. 'eoMeTpuuHO HYJIHOBUIA BEKTOP
MOKHAa YABUTU TaKUM, KiHeIlb SKOr'o 30iraeTbcsa 3 moyaTkoM. HyaboBuil BEKTOP
BBaYKAETHCA KOJIIHEAPHUM 3 OyAb-AKUM iHIIIUM BeKTOpoM. Moayjab HYJIHOBOTO
BEKTOpa BBAYKAETHCA PiBHUM HYJIIO.

Big Oyab-sikoi TOUKM MOJKHA BiIKJIACTH BEKTOP, AKHUII MOPiBHIOE JaHOMY
BEeKTOpPY, i Jsuite oguH. Bigkimactu BekTOop AB Big Toukm X — Ile o3HAYaE
HaKpecJUTH HampaMmiaeHuil Bigpisox XY rtaxwuii, mo XY = AB. Hexaii gaxo
BeKTOp AB i Toury X. Ilokaskemo, AK Bif Toukum X Bigxigactu BeKkTOop XY,
AKUN DOopiBHIOE BeKTOpYy AB.
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1. fAxmro Tourka X JeKUTh Ha IPAMIili a, AKa MiCTUTL BeKTop AB (mau. 66, a),
To Bim Toukm X moTpi6HO BigkJacTu Bigpizoxk XY, MOBMKHHA SKOTO JOPiBHIOE

JTOBXKUHI BEeKTOpa AB. Hanpsam BekTopa XY 306iraerbcs 3 HAIIPSAMOM BeKTOpa
AB (man. 66, 0).

a a

A B X A B X Y
a 0
Mai. 66

2. fxkmo Touka X He JEKUTHh Ha TPAMii a, AKa MicTuTh BeKTOp AB
(man. 67, a), To yueped Touky X MmOTpPiOGHO IpoBecTU HpaAMY b, mapajieJbHY
npAaMin a, i Big Toukm X BigkJgacTu Binpisoxk XY, MOBKUWHA AKOTO AOPiBHIOE

IOBXKWHI BEeKTOpa AB. Hampsam BexTOpa XY sb6iraerscs 3 HaIpPAMOM BeK-
Topa AB (maxn. 67, 0).
3. fAxmo AB=0, To ITYKaHUM BeKTOpoM Oynae BekTOop XX.

B
A X,
a (1]
Mau. 67
— ANg AONMUTIINBUX w

OaHUM | TM cCaMM CNIOBOM «BEKTOP» YaCTO Ha-
31BalOTh Pi3HI NOHATTS, 60 BEKTOPW BYBaIOTH BiSlbHI,
npuknaneHi Ta iHwi. BinbHMA BEKTOP BU3HA4YaETLCH
TiNIbKN OOBXWHOIKO | HANnpPAMoMm, a NnpukiageHuin —
JOBXMHOIO, HANPAMOM i TOYKOIO NMpuknagaHH4. sa
PiBHI 32 LOBXMHOIO | 0QHAKOBO HanpsiMJIeHi Biapi3-
KN MO3Ha4yalTb OOUH | TOW CaMUI BifIbHU BEKTOP
(man. 68).

[Ba npuknageHi BeKTopu, No3Ha4vyeHi piBHUMU
3a JOBXWHOIO M OQHAKOBO HaNpPAMIEHUMW Bifpi3ka-
MU, He 3aBXau piBHi (Man. 69). Cuny F He MOXHa
3aMiHnTV cunoto F,, 60 oaHa 3 HUX oBepTae LUKiB
B OJHOMY Hanpsami, a apyra — y NpoTUIIEXHOMY.

®di3nkum yacTiLle BUKOPUCTOBYIOTb NPUKSIaAEHi BEK-
TOpW i 306paxatoTb iX NPAMONIHINHUMK CTPINKaMK,
60 Taki 306paxeHHs Hao4Hi. Y MaTemaTtuui po3rns-
[al0Tb JiNLe BiSIbHi BEKTOPW | 3a4at0Tb iX He nuLie
CTpinikamu, a i napamMm TO4OK, napamm YUCes TOLLO.
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

Axi BeInunHN HA3WMBAIOTH BEKTOPHUMU?
HageniTs mpukgagm BeKTOPHUX BEJIUYMWH.
fAx 300pakaioTh i MO3HAYAIOTH BEKTOPU?
SKi BeKTOpPM Ha3WMBAIOTH KOJIiHEAPHUMU?

IITo HasuBaiOTH MOJyJieM BeKTOpa?

NSOk wN =

BUKOHAEMO PA3OM

fAxuii BeKTOp HA3MBAIOTh ONMHUUYHIM? A HYJIHOBUM?

fAxi BekTOpPM Ha3WMBAIOTL PiBHUMU? A IPOTUICKHUMU?

Posgin 2. BekTopu Ha NAOWMHI

o HoBexnits, 1m1o AKImo cepenuum BiapiskiB AC i BD 36iramorscs, TO AB=DC.

® Hexait M — cnoinbpHa cepenmua BimpiskiB AC i BD. fIkmio maHi Bigpiskmu

He JeXaTh Ha ONHil mpaAMiii, To woTupukyTHuk ABCD — mapaJjesorpam
(mas. 70). IIpoTune:kHi cTOpOHU IapajieorpaMa HapaJesibHI i piBHi.
Tomy AB=DC. ko pami Bigpisku Jie:kaTh HA ONHIN ONPSAMiil, TO BOHU
MOXKYTb OYyTH PO3TAIllOBaHi, IK MOKasaHO Ha MaJIOHKY 71.

A D M B C

| ; 5 o iy

4 B M D ¢

B A M C D

B C M A D
Maa. 70 Maux. 71

YV KoXHOMY 3 IIUX BUIAAKiB HanpaMJieHi Bigpisku AB i DC maioTh piBHI
IOBXKUHU i ogHaKoBi Hampamu. OT:ke, 3aBxau AB=DC.

9 ABCD — xBagpar (majn. 72). Uu piBHi BekTOpH AB i BC? A BEKTOPU
MN i AO (M i N — cepegunu cropin AB i BC)?

B ¥ ”©
BexTopnu AB i BC =me piBHi. Xou BOHU i MaiOTH
OTHAKOBi NOBXKUHU, ajie HAIPAMU y HUX PisHi. M o
MN — cepenua jginia aABC, tomy MN “AC, a 1e
osHauae, mo MN “AO i MN = 0,5 AC = AO. Orxe,
BEKTOpU MN i A0 — CIIiBHAIpAMJIEHi i MaloTh piBHI A D

IOBXKUHU, TOMY MN = AO. Mau. 72
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3AAUI | BIPABU

231.

232.

233.

234.

235.

236.

237.

238.

239.

fAKi 3 BeKTOpiB, 300paskeHMX HA MAJIOHKY 73: ‘\2 4
a) KoJiHeapHi; 0) cIriBHAIIPSIMJIE€HI; B) IIPOTUJIEKHO 1\4 3/ 5
HaIPAMJIEeHi? /
Touka O — cepenuna Bigpiska AB. Uu KosineapHi
BEKTOPH AO i OB? A BEKTOPU AO i BO? Yu
piBHI 1i BekTOPU? >
Tpukyrauk ABC — piBHocTOpoHHIi#. Yu piBHi Maur. 73
BEKTOPH E, BC i AC?

ABCD — kBazapar. Yu piBHiI BeKTOpPU AB i @,
CB i DA, AC i BD?

fki 3 BeKTOpPiB, 300pakeHUX Ha MAJIOHKY 74:
a) KoJaimeapHi; 0) cmiBHampAMJEHi; B) IPOTHU-
JIeKHO HampsamJeHi? BusHauTe MOBKHUHU ITUX
BEKTOPiB, IPUHHABIIN JOBXKUHY CTOPOHU KBa/l- d
patuka 3a 1. Yu € cepex HuX piBHI BekTOpPU?
A mpoTunexHi?

Ha mamroaky 75 300paskeHo nBa piBHiI piBHOCTO-
pouHi TpukyTHUKu AFB i BDC, y AKUX TOUKU
A, B i C jmexarb Ha omHiii mpamiii. Bimomo, 1mo Mau. 74

8 _6 o

Q)
S

o)

AB=p, AF=q, DC=r. §{Ike 3 HaBeieHUX HUKYE
TBEP/KEHb € IPaBUJIbHUM ?

a) BD = r) BC=p;
6) FB=g; r) BF=T;
B) §=T; n) FD=p.

HaxkpecuiTh nBa HanpaMJIeHI Bigpisku, posmilneni: a) Ha oxHiit mpamiii;
0) Ha TMapaJieIbHUX MPSAMUX; B) Ha MEPHNEeHAUKYIAPHUX MPAMUX.
HaxpecuiTs Hanpamieni Bigpisku AB i AC 3aBaoB:xKu 2 ¢cM i 3 ¢M Biamo-
BilHO, SIKIIIO BEKTOPU AB i AC: a) HeKoJiHeapHi; 0) cmiBHaIpAMJIEHi;
B) IIPOTUJIEKHO HATIPAMJIEH].

HaxkpecuiTh 1Ba BEKTOpPH, sKi MalOTh PiBHI JOBKUHU i: a) HEKOJiHeapHi;
0) coiBHANIPAMJIEHi; B) IPOTUJIEIKHO HAIPAMJIEHI. ¥ AKOMY BUIAIKy BeK-
TopHu PiBHI? A mpoTHMIeKHL?
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240.

241.

242,

243.

244.

245.
246.

247.

248.

249.

250.

251.

Posgin 2. BekTopu Ha NAOWMHI

ABCD — upsaMoKyTHHK. UM € piBHI BeKTOpU cepel BEKTOPiB E, AD,
?C, C—D, A—C, BD? fIxi 3 JaHNX BEKTOPiB MalOTh PiBHI HJOBKMUHI?
Hawmo Touku A(2; 5) i B(—2; 2). IlobyayliTe BEeKTOD AB. SHAUAITH JOBKUHUI
BEKTOPiB AB i BA. Unu piBHi i BekTOpPU?

HaxpeciiTe HeHyJIbOBUII BeKTOp d Ta Touku M, N, P. Bigkaazite Bif
X TOUYOK BEKTOPH, IO JOPiBHIOIOTH BEKTOPY d.

ABCD — pom06. Bigxaagits BeKTOp, IO JOPiBHIOE E, Bixm: a) Touku C;
0) cepenmuu cropoHu BC; B) cepenunu miaronasi AC.

ABCD — mnapaJsejyiorpaMm. J[oBeniTh piBHiCTH BEKTODiB AB i DC.
Hosexnits, mo ABCD — mapaJjejorpam, AKIIIO AB=DC.
BukopucToByioun MaJaOHOK 76, yCTAHOBITH BiAIOBiAHiCTh MijK BeKTOpamu,
damanumu ymoBamu (1-4), Ta Bekropamu (A—II).

1 Bekrop, mo gopiBHiIoe MN A KP N P
2 BekTOp, MIPOTUIEKHUN NP B AM A
3 BekTop, cuiBHATpAMIEHUH B MP
3 AP L ' KM M K
4 Bexrop, Kogimeapuuii AN hi | NK Mar. 76

Tpuxkyruuk ABC — piBHOOeapenuii, AB = BC (man. 77). M, N, K — ce-
pPenuHU HOro CTOPiH. SalHuIIIiThL YCi BeKTOpHU, 300pakeHi Ha MaJToOHKY. AKi
3 IMUX BEKTOPiB: a) KoJriHeapHi; 0) piBHi; B) mpoTuiexHi?

Hawmo Touku A(2; 3) i B(—1; 6). I[lobymyiiTe BeKTOD AB. Bigkmaamite Bifg
IOYaTKy KOOPAUWHAT BEKTOp, AKMI TOPiBHIOE BeKTOpPy: a) AB; 0) BA.
Bigkmanmits 11i ok BeKTOpH Bim Touxku P(—3; 2).

Hano Touxku M(2; 2) i N(6; 5). IlobyayiiTe noBiibHUII BEKTODP d, AKWUIL:
a) mopiBHIOE BeKTOpy MN; 0) mopiBHIOE BekTOopy NM; B) CIiBHAIPAM-

nenuit 3 Bexropom NM i |d|=2|MN|; 1) me ¢ xonimeapuum 1o sexTopa

MN i ldl=0,5/MN|.

ITo6ynaytiTe npsaMoKyTHUK ABCD, 1aoia sKO-
ro mopisuioe 30 cm?, a mepumerp 22 cm. 3o6pa-
3iTh 1 BUOUIIIITHL YOTUPHU IIAPU PiBHUX BEKTOPiB,
TIOBHAUUBIIIY TOUKY IlepeTuHy niaronasnent O. ki M N
iX MOBXKUHHN?

O — TouKa IepeTHHY OiaroHajJed IPAMOKYT-
Huxka EHPK, EH = 6 cm, HP = 8 cm. 3HalgiTh
JTOBYKUHU BEKTOPiB @, OH i PO. Yu ¢ cepen K
IUX BEKTOPiB piBHi? Maur. 77

B
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252. BeramoBiTh BUL YoTUpPUKyTHUKA ABCD, SKIITO BC=AD i |Z6|=|§5|
253. BceranoBiTe Bux uorupukyTHuKa ABCD i 3006pasiTs #oro, AKIIO:

a) BEeKTOpH AD i BC — KoJIiHeapHi, a AB i CD — Hi;

0) BeKTODPH AB i CD — IPOTHUJIEIKHI;

B) BEKTODPH BC i AD — CIIiBHATIPSMJIEHI Ta |R|=|ﬁ|

MPAKTUYHE 3ABOAHHS

254. Bubpasiiu mMaciiTad, HaKpecaiTh BEKTOPHU, AKi 300paskaioTh MOJIIT JiTaka
cunouaTtky Ha 300 KM Ha mmiBAeHs Bix micta A mo B, a motim Ha 500 kM Ha

cxinm Bim micra B go C. HakpeciiTh BekTop AC i 3HAUAITHL HIOTO HOBKUHY
nBoMma cmocobamu. IlopiBHsAliTe oTpuMaHi sHaueHHA. SIK MOXKHA iHTep-

mperyBaTu BeKTOp AC i #oro HOBXKUHY?

3ALA4I 19 NOBTOPEHHS

255. HanutriTh piBHSHHS Koja pagiyca 3 cMm i3 mentpom y tourti A(—1; 3).

256. 3uaiigiTe mepuMeTp i miaonry TpukyTHuka ABC, 3amaHOro KoOopauHATaAMU
#oro BepmuH A(-2; 5), B(5; 6), C(1; 2).

257. KaTeTn IpAMOKYTHOTO TPUKYTHUKA AOPiBHIOOTH 14 cM i 48 cm. 3HAHIITH
IOBXKUHY HAWKOPOTIIIOl MeaiaHu.

258. CropoHu mapaJjiesorpaMa gopiBHIOOTE 8 cM i 12 cMm, a itoro mioa 48 cm2.
3HaWIiThL BiicTaHl Bil TOUKM IIepeTUHY AiaroHajeil mapaJjejaorpaMa 1o Moro
CTODiH.

FEOMETPIS HABKOJ10 HAC

IligrimaapHA
cuiaa
(mIaBy4icTh)

BexkTopu y cmopri Ta mossisri



KoopauHaTtu BeKTopa

BexTopu moskHa 3amaBaTu pisHuMEU crocobaMu. Po3riasHeMo, AK Ie MOMKHA
3po0UTH 3a JOIOMOroo KoopauHat. KoopamHaraMu BeKTOpa AB 3 moyaTkoM
A(xy; yy) 1 ximem B(x,; y,) HA3UBAIOTH YUCJIA X = Xy, — X; 1 Y = Y, — Y;. SAUUCY-
IOTh TAKUii BEKTOP, BKA3YIOUM HOro KOOPAUHATH: A—Bz(x; y), abo (iz(x; y),
abo Ez(x2 - X5 yz—yl). Hanpuxaazn, akmo gano tTouku A(1; 3) i B(7; —2),
TO Ez(G; —5). Yucaa 6 i —5 — KoopauHaATH BEKTOpAa AB (maj. 78). Bek-

Top OC, mouaTok aAkoro — touxka O(0; 0), a kimenpr — C(6; —5), Mmae Taki cami
KoopauHaTu. SIKmo O — moYaTOK KOOPAWHAT, a Yucja X i J — KOOpPAWHATH

TOUKU A, TO IIi caMi umcjia € TaKoK KoopaumHatamu BekTopa OA (man. 79).

A(1; 3)

! »
T »

8 X y

B(7; -2) )

- =

A(x; y)

|
Do
f
;
;
;
;
:
;

Ry

C(6; —5) (0]
Maun. 78 Mau. 79

KoopauraTu BeKTOpa MOMKYTH OyTU OyAb-AKUMU JiHCHUMU YuUcJIaMu. SIKIIT0O
o0uABI KooOpAMHATU BEKTOpa — HYJIi, MOT0 HAa3WBAIOTh HYJHLOBUM BEKTOPOM
(mo3HAYAIOTH 6). Haragaemo, 1110 11e — €IMHUNA BEKTOP, AKUI He Mae IIeBHOI'0
HAPAMY i AKOMY He BiIOBiflac HAPAMJIEHUN Bipi3oK.

Aximo nBa piBHI BeKTOpU (CHiBHATIPAMJIEHI If 0OJHAKOBUX JOBXKUH) BiIKJIacTH
BiJl TOUaTKy KOOPAMHAT, TO iX KiHIli 36iraTumyThcsa. OT:ke, BeKTOPH PiBHI TOmi
i TiIBKM TOdi, KOJM IX BiAmoBigHiI KoopauHATH PiBHI.

BinmosingHi KoopauHATH IPOTUIIEKHUX BEKTOPIB — IIPOTHJIEIKHI UMcIa.

Modynb 6exmopa 3 KoopAWHATAMHU X i y HopiBHIOE x°+y®. Ile BumImMBae
3 popmysu Bimcraui Mixk nBoMa Toukamu (§ 4). Orike, AKIITO BEKTOP 4 = (x; y),

TO H1OTO0 MOIYJIb
lal=+/x®+17.

Axmro Touxka A(x,; y;) — mouartok, a B(x,; y,) — KiHempb BEeKTOpa, TO HOTro

monyns |AB|= \/(xz ~x) + (9 -u) -
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— AN gOonnTaINBUX )

BrniopsakoBaHa napa yncesn, BNopsakoBaHa napa TO4YOK, L0 BU3HAYaloTb
rMoYaTok i KiHeLb pyXy, HaNpPsMeHUI BiAPI30K — yCe Le Pi3Hi MOAeNi NoHATTS
«BeKTop». Takui Nigxig, Ao po3yMiHHS BekTopa 00yMOBEHWI icTOpUYHO. Po3-
BUTOK BEKTOPHOIO YMCNEHHS BiAOyBaBCS Pi3HUMU LIASIXaMU: TEOMETPUYHUM
(YyncneHHs HanpsMNeHux BiApPi3kiB), PiIBUYHUM (OOCNIOKEHHS BEKTOPHUX BE-
NNYKUH) i anredbpaivHnM (PO3LUMPEHHS MOHATTA Yucna i onepauin). YncneHHs
HanpsiMIeHux Biapiskie possueanm K. Beccens, J1. KapHo.

Cepepn BiTYN3HAHMX BYEHUX TEOMETPUYHUI HaMpsm
y GOpMyBaHHI TEOPIii BEKTOPHOIO YNCNEHHS NPEACTaBNSAB
npodgecop Kniscbkoro yHieepcuteTy B. Epmakos. 1887 p.
B Knesi BiH BuaaB poboTy «Teopist BEKTOPIB Ha MIOLLNHI.
3acTocyBaHHS 00 OOCHIAXEHHS KOHIYHMX Nepepi3iB».

BekTOpHi BENNYMHM CTOCOBHO MPOBAEM MexaHiku
nocnipxysanu [1. Bannic, J1. MNMyaHco, A. ne CeH-BeHaH.
AnrebpaiyHnii Hanpsm possueanu Y. laminetoH, . Mak-
ceenn. OOgHUM i3 NepLlmnx BiTYHU3HAHUX BYEHUX, SKUIA NO-
OynyBaB Teopilo BEKTOPIB Ha anrebpaivHiii OCHOBI, OyB
npodecop Kniscbkoro yHiBepcuteTty . Pomep.

BuKopurCTOBYO4YM KOOPANHATU, MOXHA JOCUTb NPOCTO AOCHIAXKYyBaTWN Blac-
TUBOCTI iryp He TifIbk1 NAOLMHKM (MPOCTOPY ABOX BUMIPIB), @ N TPUMBUMIPHOIO,
YOTUPUBUMIPHOTO i B3arasi n-BUMIPHOro NpoCcTopy. BekTopn TpnBMMIpHOro
NPOCTOPY, NPO SIki BM Oi3HAETECS B CTAPLUMX KJlacax, BU3HA4YalTbCs TpbOMa
KoopAnHaTamun g=(x; y; z), BEKTOPY YOTUPUBMMIPHOTO NPOCTOPY — YOTMPMa
koopavHatamu m=(a; b; ¢; d) TOLWO.

Bacunb Epmakos
(1845-1922)

SAMUTAHHA | 3ABOAHHA 0N CAMOKOHTPOIJIIO

1. o HasmBalOTh KOOPAWMHATAMU BeKTOpAa?

2. Sk sHAWTH KOOPAUHATU BEKTOPA, SKII0 BiJOMi KOOpPAMHATH HOr0 MOUYATKY
i xinma?

3. IIlo Taxe Momynb BekTopa? SIK 3HAWTHM MOAYJIb BEKTOpAa, 3aJAaHOTO KOOD-
IUHaATaAMUA?

4. fxi KoopaumHaTH Mae HYJILOBUM BEKTOP?

5. Chopmy.roiiTe yMOBY PiBHOCTI BEKTOPiB, 3aJaHUX YV KOOPAUHATHIN (POpMi.

6. Sxi KoopawHATH MAaIOTh MPOTUIEKHI BEeKTOPU?

BUKOHAEMO PA3OM

HoBeniTh, 1110 YOTUPUKYTHUK 3 BepIiImHamMu B Toukax A(—4; 1), B(-1; 2),
C(5; 0), D(2; —1) — mapaJsesorpaM. SHaAUIITHL IOTO mEePUMETP.

® 3HalieMo KOOpAUHATU BEKTOPiB AB i DC.
AB=(-1+4;2-1)=(3;1), DC=(5-2;0+1)=(3;1).
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Koopauuatu BeKTOpiB piBHiI, OTKe, Ii BeKTOpW piBHI, AB=DC.
A 3 mporo BumauBae, mo AB DC i AB = DC. Toxi, 3a 03HaKoIo,

ABCD — mapaJjejiorpaM. S3HaigeMO HOro mepuMeTp. |E|=\/32 +1% =410

i |BO|=+(5+1)° +(0-2)° =40 =2410. Toxi P=2(10 +210 )=6+10.

9 Hano trourku K(2; 2), P(3; —1), T(2; 8). 3naiiaiTs koopauHaTy Touku M(x; y)
Takoi, IIo TM = KP.

© Hexann M(x; y). 3HaiijeM0o KOOPAMHATU BEKTOPiB: TM=(x—2; y—8),
KP= (1; - 3) . BekTopu piBHi, sk ixX BigmoBigHi koopauHaTu pisui. Tomy:

1=x—2, . x:3’
3BimKU Orxe, M(3; 5).
-3=y-8, y=>5.

3ALAYI | BMTPABU

259. Hawmo tourku A(1; 3), B(2; —4), C(—3; 5), D(-2; —T7), O(0; 0). Braxirs
KOOPAMHATH BEKTOPIiB @, @, &, OD.

260. HasBiTh BeKkTOpH, 300paskeHi Ha MamatoHKy 80. Moayab AKOTO 3 HUX Hal-
Oinmpmuii? A HaliMeHITU?

261. 3uHaiigiTh KOOPAUHATH BEKTOPiB, 300pasKeHUX Ha MaaoHKY 80.

yﬂ
4
F A B

w‘i / yﬂ A

B A B Y
—4 -3 -2 1 ] 2 3 4 X% / /
. 2 ¢ 0 / / x

3¥D

K X
Mag. 80 Maun. 81

262. Ha masouky 81 300parkeHi Tpu piBHi 3a JOBKUHOIO KOJIiHeapHi BEKTOPH.
Bizomo, 110 XY = (2; 3). SHAULITE:
a) KOOpAMHATH BeKTOopa BK;
0) KoopAMHATU TOUKU A.
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263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

Buaiigite |al, axmo:
a) d=(1;1); 6) a=(3;4); B) a=(-6;8); r) a=(2; 2).

BrakiTh KoopauHATH BEKTOPiB AB i B_A, AKIIO:

a) A(0; 0), B(—2; 2); B) A(1; 0), B(0; 2);

6) A(0; 1), B(4; 1); r) A(1; 1), B(=2; 6).

Hano Touku A(2; 4), B(—1; 0), C(8; —6), D(—3; —4), O(0; 0). IlobynyiiTe

BekTopu OA, OB, OC, OD, AB, CD. 3HaiaiTs iX KOOPANHATH i MOIYJIi.
Hamo Touxku A(—1; 3), B(4; 2), C(—3; —1), D(2; —2). 3HaiigiTs KOOPAUHATHI
BEKTOPiB E, E’, @, Ié, E, BD. Yu ¢ cepen HuX PiBHI BeKkTOpu?

3HaUIiTE KOOPAMHATH BEKTOPiB, 300pa-

JKeHHUX Ha MaJIOHKY 82, Ta iX MOAYJIi. yh

BinkaamgiTh Bijg moyaTKy KOOPAMHAT BEK- S

ropu a=(1;5), b=(51), é=(3-4), X

d=(-2-2). L \|lc B
BigxmangitTe BekTOpPH n3=(2; 4) in= R /'P
—(3; —1) Bixg Touox O(0; 0), A(—4; 2), 7 5 — >
B(-2; -3), C(5; 0). M 1 £
SHaHIITE MOAYJIb BEKTOPA, SKIIO HOro = D
KOODJWHATH X 1 y BIATIOBiIHO MOpiBHIO- E > F
IOTh:

a)bil2; B)1iT7;

6) -3 i 4; r) —6 i —8. Mar. 82

Ilamo BeKTOpPU AB= (5; 3), CD= (—4; 6), MN = (3; —2). 3HAUAITh KOOPAU-
HaTH BEKTOPiB ﬂ, R, NM.

Hawmo Touxku M(1; 3), N(7; 5), K(5; —1). 3uaiiniTh KOOpAUHATU BEKTOPiB
W, ﬁI?, MK Ta ix monyJi. BeranosiTe Bua TpurkytHuka MNK.

Yu 6yme uotupukyTauk ABCD mapaJjiesorpaMom, sSKIIO:

a) A(1; 3), B(4; 1), C(2; —3), D(-1; 1);

0) A(-3; 0), B(—1; 2), C(2; 1), D(1; —1)?

AD — wmeniana TpukKyTHuUKa 3 BepmuHamu A(2; 3), B(4; 5), C(7; 3).
3HAWAiTh KOOPAMHATH BEKTOpPA AD.

Hawo touxku A(a,; a,), B(by; by), C(a, + k; a, + p), D(b; + k; b, + p).
Yu pismri sextopu AB i CD? A Bexropu AC i BD?
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276. ABCD — pom6 (maz. 83). 3HAHIITEL KOOPAMHA- y“B
T BEKTOPiB AB, AD BC CD, akio AC = 8,
BD = 4. A C
277. Bidkpuma 3adauwa. [Dano Tourum A(2; 5), o x
B(-1; 1), C(4; 1), D(1; 5). 3HaiigiTh KOOPIU- 7
HATHU Ta TOBKUHU BEKTODPiB
278. 3HaliAiTh KOOPAUHATH TOUKHU B, AKIIO: Mau. 83

a) AB=(1;3) i A(2; 5); B) PB=(-11;-4) i P(1; 5);
6) BM=(-2;7) i M(-5; 3); t) BD=(1;-6) i D(-10; 2).

279. 3HalaiTL KOOPAMHATHA UeTBEPTOI BEPITUHY IapaJjiejiorpaMa, 300pakeHoTo
Ha MaJIIOHKY 84.

A(3; 0) B(2; -1) P(-1; 4) Q(-2; 5) W(-1; 5) X
D C(8; —2) S#4; 0) R Z(0; 4) Y(3; —2)
Mai. 84

280. IIpu axkoMy 3HaUeHHi X MOAYJb BeKTopa a4 mopiBHiOE 10, aKIO:

a) d=(6;x); 6)d=(x-16); B)da=(x;x+2); 1) a=(x+2;3x-4)?
281. Ilpu Axomy 3HAYEHHi M BeKTOpHU d i b piBHIi, AKIIIO0:

a) a= (4 m ) b=(4;m);

6) a=(m-1;16), b=(3; m*);
) a=(12;-4-2m), b=(12 m?-3)?

282. HaséuanvHe 00CNiOHCEHHA.

1. 3HaNAiTL KOOPAMHATH BEKTOPiB E, E, Zé, AKIIO:
a) A(-1; 3), B(2; 4), C(=2; —1), D(=5; —-2);
6) A(5; 0), B(4; —3), C(=2; 1), D(-1; 2);
B) A(5; —2), B(1; 3), C(2; 5), D(6; 0).
PesyabraTu 4jis KOMKHOTO 3 BUNALKIB a)—B) 3allUIIiTh y Ta0JUI0. Ky
3ajexkHicTs MoskHa nmobauntu? ChopmyaioiiTe rimoresy.

AB AD AC AB+AD
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283.

284.

285.

286.

2. Burkownaiite anajioriuge 3aBJaHHSA AJISA IHIINUX TOYOK:
a) A(4; 3), B(2; 4), C(=2; —-1), D(5; —2);
6) A(0; 5), B(=3; 4), C(-1; —2), D(2; —1);
B) A(5; —2), B(1; 3), C(2; 5), D(6; 0).
Yu migTBepamiacs BUCYHYTa BaMu rimoresa?
3. 300pasiTh y cucTeMi KOOpAMHAT 3aJaHi y monepeqHiX 3aBIaHHIX TOUKH.
BceTaHoBiTE BUA KOMKHOTO YOTUPUKYTHUKA. 3PO0iTH BUCHOBOK.

Bigomo, 110 AB=BC. HoBemiTe: a) Touku A, B i C nexaThb Ha OmHiN mIps-
Miit; 6) Touka B — cepenuna Bimpiska AC.
M, N, P — cepegunu cropia AB, BC, AC pi3HOCTOPOHHLOIO TPUKYT-
Huka ABC. [loBeniTs: a) MN = A—P; 0) AM =PN.
3HAUITh ILJIONTYy MPAMOKYTHOTO TPUKYTHHUKA, AKIIMO PiBHUILA KaTeTiB
IopiBHIOE 2 cM, a HaliMeHIIIa MeAiaHa HOPiBHIOE 5 cM.
YcranoBiTh BigmoBigHicTs Mixk masonkamu (1-4) i popmymamu (A—[),
AKi MOKHa BUKOPHUCTATHU [JIsI BUBHAUEHHA 300paKeHoro Ha BimmoBigHOMY
MaJIlOHKY KyTa AMB.

1

1 M AzmwB:E(J?é—A‘é)
A [\B 1
B 4AMB=§DT\ZI

C B /AMB = DC
r 4AMB=%(A7§+56)

P

I /AMB= - DC

1
2




HopnaBaHHS i BigHIMaHHS
BEKTOpiB

BekrTopu, Ak i umcaa, mMo:kHa momaBatu i BigHiMaTu. CymMor0 BeKTOpiB
a=(x;y,) 1 b=(x,;y,) HABMBAIOTH BEKTOD
a+b =(x1+x2; y1+y2).
Hanpuknag, saxmo a=(3;2), b=(-1;4), To a+b=(3-1;2+4)=(2;6).
s 6yab-AKUX BEKTOPIB d, b, ¢ CIOPaBIKYIOTHCS NepPecmasHuil i cnoayy-
HUll 3aKoHU 000a6AHHA:
a+b=b+a,
a+(b+¢)=(a+b)+e.
JloBemeMo nepecTaBHUU 3aKOH. SIKIIO d:(xl; yl) i 5=(x2; yz), TO
d’+b=(x1+x2; y1+y2) i b+[i=(x +2x5 y2+y1).
OCKiJbKY X; + X3 =Xy + X, 1Y, + Yy =Yy + y,, 60 I AifiCHUX UMCEJ CIIPaB-
IUKYETbCA IIePEeCTaBHUM 3aKOH AOJAaBaHHA, TO i
a+b=b+ad.
CronyuHUii 3aKOH MOJKHA [OBECTU aHAJOTiuHO. ['eoMeTpUUYHO CyMy IBOX
BEKTOPiB MOKHA 3HAWTU 3a IIPABUJIOM TPUKYTHUKA.

fAxi 6 He OyaM BeKTOpPH AB i B—C, 3aBKIN AB+BC=AC (mag. 85).

/\ \/A

Mam. 85 Maui. 86

Cupaszgi, nia 0yab-aKUX TPHOX TOUOK A(xy; Y1), B(xy; ys), C(xs; Ys)

E_(-’Cz X5 Yy~ y1)’ FC=(X3 — Xy ys_yz)’ A—C=(x — X Yz — y1)

Tomy AB+ BC = (=2, + X =Xy Yy~ Yy + Y5 — Yy )= (X — 25 Yy — 1y )= AC.

IITo6 dodamu 0sa 6exmopu 3a NPaABULOM MPUKYMHUKQ, no'rp16Ho posmicTu-
TH IIi BEKTOPHU MOCJIiLOBHO, TOOTO TaK, 11100 II0OYATOK APYIOoro BeKTopa 30irascs
3 Kinmem mepimoro. CyMoio BeKTOPiB Oyle BEeKTOp, IIOYATOK SAKOTro 30iraerbcs
3 IOYAaTKOM IIEPIIIOTO BEKTOpAa, a KiHellb — 3 KiHIIeM IPyroro.

Hanpuxaan, 1mo6 gomaTu BeKTOpH d i 5, 300paskeHi Ha MaJOHKY 86,
HOTPiOHO Bix MOBiLJIBHOI TOYKM BiAKJIacTH BEKTOp d, a Big KiHIlZI BeKTOpa 4
Binkmactu Bexrop b. CyMOIO X BEKTOPiB GyZe BEKTOp €, IIOYATOK SKOTO
30iraerbcd 3 MOYATKOM d, a KiHellb — 3 KiHIleM b.
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CyMy BEeKTOPiB MOKHA 3HAXOAWUTU i 3a NPABULOM
napanaenozpama. Y 1IbOMYy BUIAAKy BEKTOPU MMOTPiOHO
poamicTuTH TaK, 1100 BOHM BUXOAUJIU 3 ONHi€l TOUKH,
i Ha MUX BeKTOpax, AK Ha CTOpOHaX, mobyayBaTu Ia-
pajejorpam.

Axmo ABCD — mapaJeaorpam, TO AB+AD=AC
(mam. 87).

B

D
Maun. 87 Mau. 88 Mag. 89

Amxe B IbOMY BUIAAKY AD = BC, Tomy AB+ AD=AB+BC=AC.

IITo6 0odamu 08a KoriHeapHi 8eKMOPU, iX PO3MIIITYIOTH TOCaim0BHO. CyMOIO
BEeKTOPiB Oyae BEKTOP, MOUATOK SIKOT0 30iraeThCcs 3 MMOYATKOM IIEPIIIOro, a Ki-
Hellb — 3 KiHmeMm gpyroro. Ha manoHKYy 88 mokasaHo, AK 3HAWUTHU CyMy
BEKTOPiB, SIKIO BOHU CIIiBHAIIPAMJIEHI, a Ha MaJOHKY 89 — SAKIIIO BeKTOpu
MPOTUJIEKHO HATIPAMJEH].

I3 mpaBuia momaBaHHSA KOJIiHEAPHUX BEKTOPIB BU-

[JIMBAE, III0 CyMa IPOTUJIEKHUX BEKTOPIiB MOPiBHIOE B
6, 10670 G+(-d)=0 i AB+BA=0.
PizHuniero BeKkTopiB a i b HA3MBAIOTH TAKUIl BEK-
TOp €, AKUIy CyMi 38 BEKTOPOM b Ha€ BEKTOD G. SIKIIO
(- b (- b= e 7y — A C

a—(xl,yl) i ?—sz,yz) TO 4 b—(x Xy Y, yz).
Amxe (Zi—b)+b=( — X, Xy Y, — y2+y2) (xl,yl)

Arki 6 He O0yJau BeKTOpPH AB i AC 3aBKIH Mau. 90
AC-AB=BC (man. 90), 60 3a TPaBUJIOM TPUKYTHU-
xa AB+BC=AC.

IITo6 3unaiimu pisnuylo 080x 6exmopi6, MOTPiOHO a

PO3MicCTUTH BEKTOPH TaK, IIT00 BOHM BUXOIUJIN 3 OMHiel
TouKu. PisHuIler0 BEKTOPiB Oye BEKTOP, IIOUATOK SIKOT'0
3biraeThcs 3 KiHIleM APYroro BeKTOpa, a KiHelmp —
3 KiHIleM IIepIoro, To0To BEKTOP, AKUH ife Big KiHIilsa
IPYTroro BEeKTopa M0 KiHIlA IepIIoro.

MosxHa KopucTyBatucsa i inmwum npasusom. 11106
3HAWTH Pi3HUIIO BEKTOPIB a i b, Tpeba 10 BeKTOpa d

IOOATH BEKTOP -b, OPOTUJIECKHUNA TaHOMY BEKTOPY b
(mag. 91). 3aB:xau TpaBUJIbHI PiBHOCTI:

AC-AB=AC+BA, a-b=a+(-b). Maur. 91
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— AN 4onNnTaInBuUX )

JonaBatn MOXHaA He TiNbKy ABa BEKTOPMU, C, D,
amnTpun, HOTMPK TOLLO. SKi 6 He Oynn TOUKn A, B, |
C, D, 3aBxan AB+BC+CD = AD. '

JoBecTu Taky piBHICTb MOXHa, CKOPUCTaB-
LUNCb CMOJIYYHMM 3aKOHOM A04aBaHHS BEKTOPIB:
AB+BC+CD=(AB+BC)+CD=AC+CD=AD.

Mopi6bHum cnocoboM MOXHa [0BECTHU, (o R /- JD
o AB+BC +CD+DK = AK TOWO. IHWMMNM e
cnoeamu, ska 6 He 6yna namaHa ABC ... KP, &

AB+BC+ ... +KP = AP. B A
Taki piBHOCTI NpaBWbHI HE TiNbkn Ans na- Man. 92
MaHUX OAHIei MAoWMHU, a W Ang NPOCTO-
py. Hanpuknapn, €KWO BEKTOpM po3Tallo-
BaHi Ha pebpax napaneneninepa (man. 92),

T0 AB+BB,+BC,+CD, = AD,.

Ona 3Haxo4XXeHHs1 CyMUn KisibKOX BEKTOPIB
KOPUCTYIOTbCS MPaBUIOM MHOIOKYTHMKA.

LLlo6 nonatv BeKTopu 3a rnpaBusioM MHO-
FOKYTHMKa, NMOTPIOHO PO3TallyBaTU Lii BEKTOPU
nocnigpoBHo. Cymoto BekTopiB Oyae BekTop, Nno-
4yaTok AKOro 36iraeTbCsa 3 NOYaTKOM MepLLUOoro,
a KiHelb — 3 KiHLLEM OCTaHHbLOrO.

Hanpuknan, wo6 gpooatn BeKkTtopu, 306pa-
>XeHi Ha ManioHky 93, a, NoTPiOHO iX po3MicTU-
T nocnigoBHo (Man. 93, 6). Cymoto BeKTopiB
Oyne BekTop 5, AKNIA CNonyyYae rno4vaTok nep-
LIOro BekTopa 3 KiHUEM OCTaHHbOro. BekTopHi
000aHKN MOXHa NepecTaBnaTu. 6

SAMUTAHHA | 3ABOAHHA 019 CAMOKOHTPOIJIIO

IITo HaswBaIOTh CyMOIO IBOX BEKTOPiB?

fAx sHaliTu cyMy OBOX BEKTODiB, 3aJjaHUX y KOOpAMHATHi# (opmi?
ChopmystioiiTe TPaBUJIO TPUKYTHUKA AJA TOZAaBaHHA BEKTOPiB.
CdopmytroiiTe IpaBuUJIo IapaJejorpaMa JJjid JoLaBaHHSA BEeKTODIB.
Ax sHaliTH cyMy KoJliHeapHUX BEKTOPiB?

YoMy HOpiBHIOE cyMa IPOTUJIEKHUX BEKTOPiB?

NPOUA D=

Ax smaiiTu pisHUII0 BEKTOPiB 4 i b ?
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BUKOHAEMO PA3OM

o IMiaroramni mapauaenorpama ABCD nepeTtuHa- B c
forbes B Toutti O (maj. 94). Yomy gopiBHIOE V
cyMa BEKTOpiB ﬁ, O—B, OC i OD?

® Bekropnu @ i0C IPOTUJIEIKHI, TOMY iX cyma A A b
mopieuioe 0. IlpoTumiekHi TaKOX BeKTOPHU
OB i OD. Tomy OA+OB+0C+0D=0+0=0. Maa. 94

e Ha manoaKy 95, a 300paxeHo BekTopu d, b i é. ITo6ynyiiTe BeKTOP
d=a+b-c¢.
) Hepwul"t cnoci6. Ilobyayemo cymy BeKTOpiB 4 i b. OTpuMaeMoO BEKTOP

d+b, Bixm siKoro BigHiMeMO BEeKTOp ¢ (man. 95, 6). OrpuMaemMo BEKTOP
d=d+b-¢.

Ilpyeuii cnoci6. HakpecanuMo CIoYaTKy BEKTOP —C, MIPOTUJIEIKHUN TaHOMY
BexTopy ¢. IloTiM moGyayeMo cyMy BeKTOpiB @, b i —¢ (man. 95, 8).
lykauwit BexkTop d=ad+b+(—¢).

SAOAUI | BMIPABU

A

287. 3HaiigiTe cymy Ta PisHUIIO BEKTOPiB:
a) a=(23) i b=(-14); B)
6) ¢=(-24) i d=(3;-2); r)

288. Ilamo BEKTOpU a= (2 3)
a+b a-— b b— a, a+a, b+

a=(1;0)i b=(-3 -5);
¢=(8;-5) i d=(0;0).

(—4; 1). 3HaAHAITh KOOPAMHATH BEKTOPiB

b=
b, d—ad.

289. 3naiigiTh cymy BEKTODiB:
a) AX+XT; 6) MO+OK; B) AB+BC+CE.
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290.

291.

292,

293.

294.

295.

296.

297.

298.

299.

Posgin 2. BekTopu Ha NAOWMHI

3HafiAiTh PisHUIIO BEKTOPIB: c
a) XA-XT; 6) MA-MD; 8) KP-KL.

ABCD — mnapainesnorpam, y sikoro AB=d, AD=b
(man. 96). Bupasits uepes BekTOpU d i b BekTODH B
BC, CD, 4C, BD, CA, DB. al / b
b
A
Mau. 96

3HalIiTE CYMy BEKTOPiB:
a) d=(4;2) i b=(1;7); B) 7i=(-6;8) i m=(-2-9);
6) ¢=(8-1) i 0=(0;0); r) ﬁ:(%;z) ig=(17).
3HalaiTh CyMy BEKTOPiB:
a) AB+BC+CT; 6) KP+PT+TX + XK.
Hawmo Touku O(0; 0), A(a,; a,) i B(b;; by). Bupasits uepes ix KoopauHaTH
cyMmu:
a) a+A—B; 0) O—B+E4; B) AB+BO.
3HalAiTh PIBHUII0 BEKTOPIiB:
a) a=(9;5) i ¢=(6;2); B) 7i=(8 -6) i 0;
6) k=(1;7) i p=(4-4); r) 0ib=(-27)
3HalAiTh PI3HUII0 BEKTOPIiB:
a) XM —XK; 6) PT - PK; B) 0— AB.
ABCD — mnapaJiesiorpaM. S3HaUIITh PiI3HUIIO BEKTOPiB:
a) AB-AC; 6) BC-CD.
SHAUOITH Ei+a, 6—5, lal, |5|, |&+5|, |(i—5|, AKIIO:
a) @=(2;3), b=(45); B) a=(6;-2), b=(6;-3);
6) a=(-1;3), b=(4;1); r) a=(-4;2), b=(-2;6).
3HalgiTh CyMy BEKTOPiB, 300pakeHnX Ha MaJOHKY 97.

b a

@ \& b
b
a 0 8

Maua. 97
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300.

301.

302.

303.

304.

305.

306.

307.

308.

3HaiTh PI3BHUITI0 BEKTOPiB, 300parkeHNX Ha MAJIOHKY 98.

a 0 8

Mai. 98

BigkaagiTe Big mouaTKy KOOPAMHAT BEKTOPU 54:(3; 2) i O—Bz(—4; 3).
ITo6GynytiTe BeKTOpPU:

a) OC=04+0B; 6) OD=0A-0B; B) m=0C+0D; r) fi=0C-0D.
HaxkpecaiTs n1Ba HOBiJIbHI BeKTOpM i IepeKoHauTecsa y CIIpaBeIJIHUBOCTI
IIepecTaBHOTO 3aKOHY AOZABAHHS BEKTOPiB, HOMNAIOUM I BEKTOPU 3a IIpa-
BUJIOM: a) TPUKYTHUKA; 0) ImapaJjejgorpama.

HaxpecuiTs Tpu K0oBiIBHI BEKTOPH i, fomaouuy ix, IepeKoHalTeCcd y cpa-
BEJJIMBOCTI CIIOJIYYHOI'0 3aKOHY JOJABAHHS BEKTOPiB.

SHAUOITE X, AKIIO CyMa BEKTOPiB d = (2; 7 ) ib= (3; x) IOPiBHIOE BEKTOPY:
a) m=(5;10); 6) ¢=(5;—-4).

3HalgiTe x i y, AKIIO cyMa BEKTODiB r71,=(6; y) i ﬁz(x; 7) IopiBHIOE
BEKTODY:

a) ¢=(-18); 6) p=(8 -1).

JloBeniTh BEKTOPHY PiBHICTH:
a) AB-KP=AB+PK; 6) AB-AC=MB-MC.

Iauo BekTODH d, b, ¢, d (Man. 99).
H06y,71§7171're BeKTOpH: B f \ =
a) é+b+§; 6) ﬁ+b+6+dj B) a-b+¢; \
r) da+¢-b-d; r) a—c¢—d+b».
CmpocTiTh Bupasu:
a) AB+BC+(0D-0C); d
6) MN -KN +KP;
B) AB+BK - AP;
————— Maux. 99

Q)

— oy
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309.

310.
311.

312.

313.

314.

315.

316.

317.

318.

Posgin 2. BekTopu Ha NAOWMHI

Hiaroumaui mapaaeaorpama ABCD mneperuHaioTheda B Toutli O. IloOyxyiiTe
BEKTODU:

a) AO+OB; 6) CO+DO; B) AO-AB; r) CO-BO.

Yy npaBUIbHO, IO 3aBXKIHU |A—B|+|B—C|2|A—C|?

Ilano Bextopu d=(2;-3), b=(-1;4), ¢=(6;-2), d=(x;y). pu axux
3HAUEHHAX X 1 J BUKOHYETHCA PiBHICTH:

a) d+b=¢—d; B) G+b+d=¢—d;

6) G+d=b+¢; 1) d+d=b-d+¢?

Hano Touku A(2; 3), B(—1; 5). 3HaiigiTes Koopauuatu Touku C(x; y) Takoi,
1o: a) E+A—C=@; 0) AB-BC=AC.

Hawmo Tourku A(—4; —2), B(2; 6), C(x; y). 3HAUAITH TEeOMETPUYHE MicIle
TOYOK IIJIOIUHU, AJIA AKUX BUKOHYETHCSA PiBHICTH:

a) |[AB+BCl=|ABl;

6) [AB-AC|=|4Bl;

8) |AC-BCl|=|Acl.

Ha masounky 100 mokasaHo, AK MOKHA \b>
I‘eOMeTpI/I‘-IHO_.SHaI';I'I_"I/I CYyMy YOTHUPBOX i

BEKTOPiB d+b + ¢ +d. [lepekonaiitecs,

110 BijJ IIepecTaHOBKY MOJAHKIB cyma ﬁ
He 3miHioeTbcA. CKiIbKU cyM i3 pis-

HUX IIOCJIiJOBHOCTE YOTUPHOX TaKUX
IONaHKiB MOKHA YTBOPUTH?

Maua. 100

HoBemiTs, 1110 YOTUPUKYTHUK 3 BepIinHaMu B Toukax M(—3; —2), N(—2; 1),
P(4; —-1), K(3; —4) — mapaJjejorpam.

Hano tourku A(—2; 1), B(1; 3), C(5; 3). 3HaiigiTe KoopauHaTtu Touku D(x; y)
TaKoi, Imo: a) AB= D—C; 0) AB=CD.

Cepennsa siHia piBHOOIiUHOI Tparmertii fopiBHIOE [. 3HAWIITH IJIOITY TPAIIeIrii,
AKIO i1 giaroHasi B3a€MHO TMEPIEHAUKYJIAPHI.

Yu MOoKHA HAKPUTU TPAMOKYTHUYN TPUKYTHUK 3 KaTeTaMu 8 cM i 10V2 cm
Kpyrom pagiyca 7,5 cm? A paziyca 8,5 cm?



MHOXEeHHS BeKTopa
Ha Ymcno

Jlo6yTKOM BekTopa a=(x; y) Ha YMCJIO N HA3WBAIOTh BEKTOD nd=(nx; ny).
Hanpukaaz, axkmo d=(4; 3), o 5a=(20;15), —2d=(-8; —6), 0a=(0;0).
I3 HaBemeHOTO O3HAUEHHS BUILJINBAE, II0:
1) naa 6yab-IKMX BEeKTOPIiB d, b i uncaa n: n(d+l;)= nd+nl;;
2) naa Gyab-AKUX uncesx n, m i Bekropa a: (n+m)d=nd+ma;

)=

3) nna 6yap-akuX unce’x n, m i Bekropa a: n(ma)=(nm)a.

TloBeznemo nepite TBepAkerHs. Hexall d=(x;y,) i b =(%y5 Y,).

Tomi @+b=(x,+%,; y,+1,); nl@+b)=(nx, +nx,; ny, +ny,); (1)

né+n5=(nx1; nyl)—i-(nxz; ny2)=(nx1 +nx,; ny, +ny2). (2)

IIpaBi wactTunu piBHOCTen (1) i (2) piBHi, Tomy i JiBi yacTuHU TeXK PiBHI:
n(a+b)=na+nb.

ITomioHuM cmocoboM MOMKHA OHOBECTH I iHINN TBepaKeHHd. JIKIo umcio n
HaTypaJbHe, TO
na=a+d+...+a.
%/—/

n pasiB

Hanpukaan, 3d =d+d+d. Jlos:KuHa BeKTOpa 3d
B 3 pasu OijbIlla 3a LOBKUHY BeKTopa a (AKIIIO d/v 3d

a+#0). Hanpsamu BekTopiB 3d i —3d mporuiaexxHi -3d
(mam. 101).
Bszarasi go6yTKOM nd € BEeKTOP, SJOBXKUHA SIKOTO
opiBHIoe |nd|=|n|-la|, a Haupsam 30iraeTbca 3 Ha-
J10p Indl=|nl-lal, D Mam. 101

IpAMOM BeKTopa d, AKIo n > 0, i mporuiexuHuii
nomy, SKIIO n < 0. -

Axmo n =0 abo a=0, To na=0. Tomy, 11100 TOOYAYyBaTH BEKTOP nd, IIO-
TpidHO:

1) BigKJIAacTH BEKTODP, KOJiHEAPHUH BEKTOPY d, NOBMKUHA SKOr0 HOPiBHIOE
Inl-lal;

2) BuOpaTu TaKUil HAIpPAM, AK i y BeKTopa d, AKIimo n > 0, i mpoTuaek Ui
IO HBOTO, AKINo nn < 0.
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Hampuxaazn, na mamoaky 102 3o0paskeHO BeKTOpH,
OTPUMAHI IIPY MHOXKEHHI BeKTopa 4 Ha uuciaa 2; —3; 0,5.

ITpu MHOKeHHI BeKTopa a4 Ha YHCJIO0 OTPUMYEMO
BEKTOP, KoJiHeapuuii gamomy. ToOTO SAKIIO Z;zn&, TO
iib KouimeapHi. I HaBmaxku, AKINO BEeKTOpPHU 4 i b
KOJIiHeapHi, TO, MO3HAUMBIIY BiJHOIMEHHSA 1X TOBMKUH
yepes |n|, orpumaemo, 1o b = nd. Tomy Mmae miciie Taka

Posgin 2. BekTopu Ha NAOWMHI

-3a

A

=3

Q)

,5

|

03HAaKa KOJiHEeapHOCTi ABOX HEHYJIHOBUX BEKTOPiB.

BekTopu a i b koaineaphi Toxi i TiABKHM TOAI, KOJIHK

icHye Take umciao n, mo b =nd.
SIK1II0 BeKTOPY 3ajiaHi KoopAMHATaME, TO0TO d =(X,; ¥, ) i b =(,; ¥, ), TO BoHK
KoJIiHeapHi Toai ¥ TiibKU TOMi, KoM IX BiATIOBiAHI KOoOpaAMHATH HPOIIOPITiiiHi:

X _ W
Xy Yy

OTxe, ¢=6a+11b.

— AN 4onnTaINBUX

Take npencTaBfeHHs BeKTOpa @ Ha-

-3m+2n=4;

-1,5a
<+-—

Mau. 102

a=xe, +ye,.

Cnpasai, a=(x; y)=(x; 0)+(0; y)=x(10)+y(0; 1)= xé,+yé,.

BekTopun ,=(1,0) i € =(0; 1) Ha3uBalOTL opTaMmn, a60 KOOPANHATHUMM
BeKkTopamu. byab-gkuin BEKTOp 3= (x; y) MO>XHa NoaaTn y BUrNaai

Nack PIBHICTb ¢ = ma+ nb. Hexaii, Hanpu-
knap, Bektop € =(1; 4) Tpeba posknacTu 3a Bektopammn @=(2; -3) i b=(-1, 2).
3Hangemo Yncnaa min Taki, wob BUKOHyBanach PiBHICTb € = ma+ nb.

ma=(2m; -3m); nb=(-n; 2n),

mé+nb =(2m-n; —3m+2n).

LLlykaHi yncna m i n 3Hangemo i3 CUCTEMU PIBHSHb:
2m-n=1, {4m—2n:2, {m:G,

-3m+2n=4; |n=11.

31Bal0Tb PO3KJSIaAaHHAM [AHOrO BEK- 4

TOpa 3a KOOPAUHATHUMU BEKTOPaMMU. A, A
Moro reoMeTpuyHuUii 3MiCT 3p03yMinuii S !
3 MantoHka 103. Byab-AKnin BEKTOP MOXHa !
pPO3KNacTN 3a KOOPAMHATHUMN BEKTOPA- 14 a !
MW, | TINbKW OAHUM CrocoboM. 1 !

Yacto BuHMKae notpeba po3knacTu € . AL
JaHWnin BekTop C 3a ABoma fiaHMK He- 0| g, 1 X 5%
KoniHeapHUMK BekTopamMu a i b, To6To
3HanTW Taki Ynecna min, wob BUKOHYBaA- Man. 103
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

4.
5.

1. IlTo HasuBaoOTh AOOYTKOM BEKTOpa HA YUCITIO?
2.
3

CdopmyJtoiiTe BIACTUBOCTI MHOMKEHHS BEKTOpa Ha UMCJIO.

. Hu 3MiHUTBCA HAIPAM BEKTOPA, AKIIO HOr0 MOMHOXKUTH Ha: a) JOJaTHE
yucyo; 0) Bif’eMHe YUCJIO; B) HYJIb?

Chopmy.rioiiTe 03HAKY KOJiHEapHOCTi JBOX HEHYJIbOBUX BEKTOPIiB.

Ak, sHaroum BeKTOp d, mMOOyayBaTu BEKTOp nd ?

BUKOHAEMO PA3OM

IMaHo BeKTOPU é=(—2; 3) i 5=(4; 1). BHaiite |¢|, axmo ¢=3d-2b.
BmaiieMmo KoopauHatu BekTOpiB 3d i 2b: 3d=38(-2;3)=(-6;9); 2b=
=2(4;1)=(8; 2). Toni ¢=(~6; 9)—(8; 2)=(~14; 7), sBigxnu |¢l=(-14)"+72 =
=196 +49 =245 =7/5.

Orxe, |¢|=745.

M — Touka mepeTuHy MeniaH TpukyTHuKa ABC.

HoBenits, 110 MA +MB+MC=0. 4

Mepnianu AA,, BB,, CC, rpukytauka ABC Tou-
Koio mepeTuny M AijnaTrbea y Bigmomienwi 1 : 2.

Binxnanemo Bektop MK =2-MA, (man. 104). B, II !
C

Bextopu MA i MK wmaioTh piBHI HOBKUHU

i mpoTwmiiesKHO HamIpsAMJIeHi, Tomy MA+ MK = 0.
Yorupukytuuk BMCK — mapaJjejorpam, TOMY
3a mpaBuJioM mmapajuesorpama MB+ MC=MK. K

Orixke, MA+ MB+MC=MA+ MK =0. Maxn. 104

SALAUI | BMTPABU

|

319.

320.
321.

CrpocTiTs Bupasu: a) ¢+¢+¢+¢; 6) 3d+5a; ) 2(3d+4b)-6ad.
~ 1
ITomuosxTe BekTop d=(-3;5): Ha 2; Ha 3; Ha —7; Ha 1,2; Ha 3

BHaiiTh JOBKUHN BeKTODiB 2p i —2p, axkmo p=(3; 4).
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Posgin 2. BekTopu Ha NAOWMHI

322. BekTopu, 300paskeHi Ha MaJIIOH-
Ky 105, oTpuMaiu mpu MHOMKEHHI b
BEKTOpa M HAa OesKe YhCJI0. SHaii- a
JiThH IIe YHCJIO. i Ve é
C
P R
m
323. Uu KoJiHeapHi BeKTOpU:
a) d=(4;6) i b=(2;3); n
6) e=(1;5) i d=(51); 7
B) ¥=(-1;1) i g=(-1;1);
r) m=(2-5)ii=(-1;2,5)? Maz. 105
324. ABCD — mnapanenorpam (man. 106). 3uaigite B c
uucyao k Take, 100 BUKOHYBaJach PiBHICTh: V
AB=kCD; AD=EBC; AO=EOC; AO=EAC;
BD=kBO; OD=hOB; AO=kAC. A
A D
Maax. 106
325. Iano sexropu a=(2; —3) i b=(-6;1). BuatixiTe KoopAUHATH BeKTODA C,
SIKIITO:
a) ¢=2d+3b; 06) E:lmlz}; B) ¢=5d+7b; 1) i=2a+35.
2 3 3 2
326. CrupocriTh BUpasu:
a) 2d+3b+5d—4b +a; B) 2(a+2b)-3(b-4¢)-(2d+b-5¢);
6) 2(m—3i)-3(2m+1); r) 1,2d-0,3(4d—2b +3¢)-0,1¢.
327. [l BeKTOPiB, 300parkeHNX Ha MAJTIOHKY
107, mobynyiiTe BEKTOPH: i
11 _ _ 2 =«
2a; -3a; —a; —a; 2,ba; —1,ba; —a. f7}
2 4 3
328. 3HaligiTh MOAYJb BEKTOpa €, SKIIO
di=(-4;2), b=(6;-6) i a 6
a) ¢=2d+b; B) ¢ =3d-2b; Mau. 107
6) 5=la+15; r) E=1,5&—EE.
2 3 6
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329.

330.

331.

332.

333.

334.

335.

336.

MHOEHHS BeKTOpa Ha YMCIIo 85

3HalgiTy yncao k Ta KOOpAWMHATU BEeKTOpa p, AKIIO [)zkI;, |f)|=10,
b=(34).

BekTop a =(2; 0) samae mBuakicTs Teuii piuku. BiaacHa mBuagKicTs YoBHA
y 2 pasu 6igbira. 300pas3iTh BEKTOPH, IO 3aJal0Th: a) IIBUAKICTh YOBHA
3a Teuiero; 0) IIBUAKiCTh YOBHA IIPOTHU TeUii. SHAUAITh MIBUAKOCTI, 3 IKMMU
YOBEH PyXaBCsdA 3a Teduielo i mpotu Teuii.

Hawmo touku A(—1; 3), B(—2; 7), C(2; 5), D(4; 1). Uu KosrineapHi BeKTOpPU
AB i CD? A sexropu AC i BD?

IIpu axomy 3HaUeHHi m BeKTopu d i b KojiHeapHi:

a) é:(Z;m), 5=(3;12); B) Fl:(m;12), 5=(3; m);

6) a=(m;-4), b=(1;3); r) d=(m+1;2), b=(4m-1)?

Touku M, N, P pinarb Bigpisok AB Ha yoTupwu piBHi uactuuu (Ma. 108).
AN =a. Bupasits uepes a BekTOpPU m, N—B, AB, BP, W, MA.

M c

Q)
sy

4 M N P B A - D
¥ T ) T 1 b
Mag. 108 Mam. 109

ABCD — mnapanenorpam (man. 109), M — cepenuna BC. Bupa3sits uepes
BEKTOpPU i=AB i b=AD BEKTOPU A—O, D—B, AM, MD.

Ilamo BeKTOp a = (—2; 7) iTourky M(1; —4). 3HaiigiTh KOOpAUHATHA TOUYKU N,
— — 1.

nasa axoi: a) MN =2a; 0) NMzga.

151 BeKTOPiB, 300paskenux Ha MatoHKy 110, mobyayiiTe BeKTOPU € =24 + b;

d=—a+3b; m:%mzz}; i=2(a-b); p:%(3a+25).

@1\

S

4

Y

Mau. 110
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337.

338. ABCD — npamoryTHukK (masu. 111), &zA—PzéA—B, EzﬁngD.

339.

340.
341.

342.

343.

344.

345.

Posgin 2. BekTopu Ha NAOWMHI

3HaUIiTh KOOPAUHATH BEKTOPiB AK i E, AKIITO K—Bz(z; 3).

B M C
D N c
K
@)
P N M 2
. a
a
= > A - > B
Maum. 111 Maun. 112
Biodkxpuma 3adawa. ABCD — npamorkyTHuk (Mman. 112). O — Touka
nepetuny ioro giaronaiueii. Touku M i N — cepenunu cropia AD i CD.
Bupasits BeKTOpPU ... uYepe3 BEeKTOPHU @=AD i b=AB.
3HAUIITE KOOPAMHATH ONJMHUYHOTO BEKTOPAa, KOJiHEeapHOTO BEKTOPY
a= (—5; 12).

3HaiAiTh KOOPAMHATH BeKTOpa b, CHiBHAIPSIMJIEHOTO 3 BEKTOPOM
a=(6; —8), armo lb|=5.

YcerauHoBiTh BiAmOBigHICTS MixK 300paske- vA

HuMU Ha MaJdioHKY 113 BekTopamu (1-4)

i KoJiHeapHUMU 40 HUX BEKTOpPaMU 3 KO- 4 —

opaunaramu (A—[I). 3 b

14 A (-3; 3) “oe .

2 b B (-3; —4) 1 € »

3¢ B (0; 3) O .

4 (_i ' (3;0) -2 1 1 2 3 4 X
T (-3;-3) ) d

SHaliTh JOBXKUHYU BEKTOPiB: a = 3¢, +4é,,

b =56, +5¢,,¢ =26, —46,,d =—2/5¢, —4¢,. Maur. 113

Ilano Bextopu d=(2;-3), b=(59) i m=(5;7). Buatimits Taxi uncra
o i B, 106 BUKOHyBasach piBHiCTL M =0d+3b.

Poskiaznits BekTop m=(2;5) 3a BeKTOpaMu:

a) a=(1;-3) i b=(-2;5); 6) c=(-2;3) i d=(3;-6).
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MPAKTUYHE 3ABOAHHS

346. IlepemanioiiTe maaioHOK 114 B 30IIUT p
i BigKkJIamiTL HA HHOMY:
a) Touky X Taky, mo: MX=MN + MP;

L N
0) Touky Y Taky, mo: MY =MN - MP; L
B) TOYKY Z TaKy, II0: PZ =2PM. M
BceranoBiTh Bug wotupukyTHUKiB MPNY
i XYZM. Mau. 114

3A4A4I 4N9 NOBTOPEHHS

347. Yu piBui BexkTopu AB i MN, sakmo A(2; -5), B(1; —-3), M(-7,5; 1,2),
N(—Sl; 31)?
2 5

348. CopocriTh Bupas MN +NK-MP+ (&' - 07)+ CP.

349. Jlamo BekTOpPU 4 = (—2; 4) ib= (4; —4). Ha ckinbku Momyib pisHUIN MUX
BEKTOPiB OiIbINMI 38 MOAYJIb IX CyMHU?

350. 3adara Apximeda. SIK1IO 3 TOUKY, IO JIEKUTH 11034 KOJIOM, IIPOBECTU ABL
ciuHi Tak, 110 OJHA 3 HUX ITPOXOJUTH Uepes IMEeHTP KOoJia, a 30BHIITHINA Bif-
PisoK iHIIOI JOpPiBHIOE paziycy KoJja, TO KYT MisK CIYHMMU HOPiBHIOBATHIME
TpeTuHi O0iJbIIOI 3 IyT, III0 3HAXOAUTHCA MijK Horo croponamu. JloBemiTsh.

FEOMETPIS HABKOJ10 HAC

OpHameHTH i BeKTOpHU



CkansapHun pooyToK
BEKTOpIiB

Hoci My MHOMKUJIM BEKTOPH HA UYKUCJI0. BUABIAETHCA, MOYKHA MHOMKUTH
i BeKTOp Ha BeKTOp. OCKiIbKM POBTIALAIOTH TaKe MHOKEHHSA, MPU SKOMY JO-
OyTOK ABOX BEKTOPiB JOPiBHIOE UMCJY (CKAJAPY), TO HOTO HA3WBAIOTH CKAJIAP-
HUM T00yTKOM. [[JIA BBEJeHHSA ITHOTO MOHATTA MOSCHUMO CIOYATKY, IO PO3Y-
MiIOTH il KyTOM MisK ABOMAa HEHYJbOBUMM BEKTOPaMIU.

KyroMm Misk mBoMa HEHYJIbOBUMH BEKTOPAMHU HAa3WMBAIOTH
KYT MiK BiAmOBigHMMEN IM HampAMJEeHUMMU Bimpiskamwu,
AKi BuxomATh 3 omHiel Touku. KyT MiK mpoTuiieskHo Ha- B ‘) 120°
OpsaMJIeHUMHU BeKTopaMu mopiBHioe 180°, a mik cmiBHa-
npamiaeauvu — 0°.

Hanpukaan, sxiio ABC — piBHOCTOPOHHIN TPUKYTHUK
(mau. 115), To KyT Mixk BekTopamu AB i AC mopisuioe 60°, A [ C
a mizk AB i BC — 120°, 60 KyT Misk BeKTOopamu AB i BC
IOpiBHIOE KyTy MisK BekTOopamu BD i BC.

CranapHuM JOOYTKOM IBOX HEHYJHOBUX BEKTOPiB Ha-
3UBAaIOTh JOOYTOK MOZAYJIIB I[MX BEKTOPiB Ha KOCHMHYC KyTa MijK HHUMH.

D

Mau. 115

Sxmo KyT MisK BekTopamMu 4 i b [qOopiBHIOE @, TO iX CKaJAPHUE AOOYTOK
@-b=lal|blcos .

SAKImo xou oguH i3 IBOX BEKTOPiB HYJHOBHUM, iX HOOYTOK NOPiBHIOE HYJIIO.

“TEoPEMA |4

CxansipHuin 06y TOK BEKTOPIB a=(X,; ¥,) i b=(X,; ¥,) AOPIBHIOE X,X, + ¥,¥>.

Mpuxnad 1. Ikmo d=(2;-1) i b=(1;0), To a-b=2-1+(-1)-0=2.

]_IH TeopeMa ayiKe BaiKJINBa. Il 3aCTOCOBYIOTH OJIdA pOSB’ﬁSYBaHHH 6araTbox
a0CTpaKTHUX i IPUKJIATHUX 3a7ad.

PosriszeMo 0CHOBHI BJIaCTHBOCTI CKAJIAPHOTO JOOYTKY.

Slkumu 6 me Gymu Bexropu d=(x;y,), b=(2;5y,) 1 ¢=(x3 y;), sammpmu:
1) @a-b=b-a;
2) (G+b)-¢=a-¢+b-¢;
3) (k@) b=k(a-b).
CrupaBeinBiCTh IIUX BJIACTUBOCTEHN BUILINBAE 3 TOTOMKHOCTEII:
XXy T Y1Ys = XXy T YslY1s
(x; + x9)x5 + (Y1 + Ya)ys = (x5 + X5%3) + (Y1y3 + Yoys) =
= (X123 + Y1y3) + (x2%5 + Yoys);
(Bx)x, + (Ry1)y, = k(x,x5 + Yy1Ys).
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JloBemeHi BJAacCTMBOCTI JalOTh MOMKJINBICTH IMOPIiBHAHO JIETKO BUKOHYBATU
IIepeTBOPEeHHS BEKTOPHUX BUpPAa3iB — 3a TUMU CaMUMU IpaBUIaMU, 38 AKUMU
BUKOHYIOTh TOTOKHi IIepeTBOPEeHHs ajaredpaiuHux BUpasis.

3HaUU CKaJAPHUIN HOOYTOK NBOX BEKTODPIiB Ta iX MOBKMHU, MOYKHA JIETKO
00UYMCAUTY KOCUHYC KyTa MijK HUMU:

a-b

COS (=
¢ ldl-1b

Ao cxamApHUil T00YyTOK ABOX HEHYJHOBUX BEKTOPIB JOPiBHIOE HYJIIO,
To cos® = 0 i @ = 90°, To6TO BeKTODPH G i b nepHneHguKyaApHi. I HaBmaku,
SIKIIO BAa HEHYJIbOBiI BEKTOPU MePHIEeHIUKYJIAPHI, ToOTO @ = 90°, TO cos¢ = 0.
3a 1iel yMOBU CKAJIAPHUN JOOYTOK IIMX BEKTOPiB HOPiBHIOE HYJIIO.

Ot:xke, Ma€EMO YMOBY IEPIEHANKYJIAPHOCTI JBOX BEKTOPiB.

JIBa HeHyJbOBi BEeKTOPH NMEePIEeHIUKYISAPHI TOi i TiILKM TOdi, KOJIU iX CKa-
JSIPHUHA TOOYTOK JOPiBHIOE HYJIIO.

SIKI10 BeKTOPHU 3amaHi KOOpAMHATAMHU, TO YMOBA MEPIEHIUKYJIAPHOCTI JBOX
BEKTOPiB (DOPMYITIOETHCA TaK:

HenynpoBi BeKTOpH a = (xl; yl) ib= (x2; y2) MePIeHTUKYJIAPHI TOai i TiAbKH
TOIi, KON XX, + y,y,= 0.

CkanapHUil foOYTOK G-d IIO3HAUAIOTH G° i HABMBAIOTH CKAJIAPHUM KBagpa-
TOM BeKTOpa d. 3a O3HAUEHHSAM CKAJIAPHOTO ZOOYTKY d-d=|dl-|d| cos O°=|d|2.
Orxe, a° =laf , TOOTO CKAJSPHUN KBaJpaT BEKTOpa MOPiBHIOE KBaapaTy IHoro

Mozyisa. 3Bigcu Bumausae, mo |al=va*.

PosrisaeMo npukJaan.
IIpurknad 2. 3uaiinemo |d+5| ﬂ}cmo la|=2, |5|=3\/_ (*; 5)=30°.
Ockinbku |d|= \/7 TO |a+b|—\/ a+b \/a +2d-b+b% = \/ 242G-b-cos30°+b% =

=.[224+2.2.3/3. 22 *F +(3v3) =VA+18+27 =49 =7. Omsme, |d+5|=7.

IIpukaan 3acTOCYBaHHS CKAJIAPHOIO
IOOYTKY BEKTOPiB Bimomuii 3 pisuru. Me-

A3
S
xaHiuHa poboTa A, AKY BUKOHYe CTaja 3
cuna F IpU HepeMileHHi S (maz. 116), —_— S
OPiBHIOE CKAJAPHOMY TOOYTKY HAHUX ©
BEKTOPiB: F
A=I7'~§=|F'|-|§|-costp. &
CranmsapHuii 106yTOK BEKTOPIB BHUKO- w

PUCTOBY€ETHCA i B anredpi, 30KpemMa s @
IOBeIeHHs HEPiBHOCTEU, BU3HAUEHHS
HaMMEeHIIIOro YU HAWOiIbIIIOT0 3HAUEeHHA
dyuKIii (zuB. c. 96).

\/

Mau. 116
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Posgin 2. BekTopu Ha NAOWMHI

— AN 4onNnNTInNBUX

KyT MiXX HEHYIbOBUMM BEKTOPaMK & | b MO3HaYaloTb CUMBOSIOM (é; 5). Tomy
O3HAYeHHs CKansipHOro 4OOYTKy Takux BEKTOPIB 3anncytoTb y BUrNSaai GopmMynm
d-b= Ié|~|5|~cos(é; 5).

YoMy roBopsiTb «CKansipHUiA 4OOYTOK BEKTOPIB», @ He «400YyTOK BEKTOPIB»?
Bo y BULLi MaTeMaTUL PO3rNSAaeTbCs Le BEKTOPHUIA, KOCUIA Ta iHLWi oBOYTKN.

Kocum no6yTKOM BEKTOPIB & i b Ha3MBaOTb YNCIIO, SIKE [OPIBHIOE OBYTKY
MOAYJIB LMX BEKTOPIB i CMHYyCa OPIEHTOBAHOI0 KyTa MiX NepLunMm i ApyruM Bek-

Topamu. Kocuii o6yToK BEKTOPIB & | b NO3HA4al0Th CUMBONOM 8o b.

BekTOpHUM JOOYTKOM BEKTOPIB & i b, KYT MiX AKUMW OOPIBHIOE ¢, Ha3nBa-
lOTb TaKMii BEKTOP P, LLLO MOro HanpsiM nepneHanKynsapHUiA 0 HanpsiMiB BEKTOPIB

aib, OpieHTaLis TPiKK BEKTOPIB 3, b, p 36iraeTbca 3 opieHTaujieo 6a3ncHOI
Tpitiku BekTopis i |B|=1al-|b|-sing. Tomy, B3arani kaxyuu, ans Takux Ko6yTKiB
nepecTaBHUI 3aKOH He CnpaBOXyETbCHA. BekTopHMii 4OOYTOK BEKTOPIB a i b
No3HayYaloTb CUMBOIOM & X b.

MiwaHnum poGyTKOM abC TPbOX BEKTOPIB HA3UBAIOTb iX BEKTOPHO-CKansip-

HWIA 0OOYTOK: - ~
abc =(axb)-¢

SAMNUTAHHSA | 3ABAAHHSA OJ19 CAMOKOHTPOJIIO

ChopmystoiiTe 0O3HAUEHHSA CKAJISIPHOrO JOOYTKY ABOX BEKTOPiB.
ChopmystoiTe 03HAUEHHA KyTa MidK JBOMa BEKTOPaMMU.

YoMy MOPiBHIOE CKAJAPHUNA NOOYTOK BEKTOPiB (iz(xl; yl) ib =(x2; yz)?
YoMy mOpPiBHIOE CKAJSAPHUNA OOOYTOK BEKTOPiB, AKIIO IPUHANMHI OZUH
i3 HUX HYJIbOBUM?

SKa yMoBa mepreHAUKYJIAPHOCTI JBOX BEKTOPiB?
fAx sHaliTH HOBXKUHY BeKTOpa d?

oo

S

BuKkoHAEMO PA3OM

3HaWIiTh KOCUHYC KyTa MijK BEeKTOpaMu d = (1; —2) ib= (—4; 2).

Hexaii (a, ) ¢. Ba osHauenHaM a-b =|dl-|b|cos . Tomy
coso=- ab 1.(- 4)+( 202 -8 -8 4
a6l Pt (-2 Jcap+er 320 10 5

Oroxe, cos@Q= —%.
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Buaiigits (d+25)(3G-5), sxmo lal=l51=2,(a; 5)=60°.
(G+2b)(3G-b)=a*>-a-b+6ab—2b°=a>+5ab —2b° =|al’ +5dl-15|-cos 60° -

—2|13’|2=4+5-2.2%—2-4=4+10—8=6.

SALAYI | BTPABU

351.

352.

353.

354.

355.

356.

357.

ABCD — powmb0 3i cTropouoio [ i Kyrom A = 60° B C
(mag. 117). 3HalgiTs: V
a) KyTu Misk Bekropamu: AB i AD; AO i AD; l
ﬁi@;ﬁi@;ﬁiﬁ;@i@; ‘
Ei@;@i@;@i@; o A D
0) ckamgpHi nH00yTKuU BeKTOpiB AB-AD;
BO-AO; DC-AB; AO-OD; CO-DO. Maun. 117
3HAUAITh KYT Mi’K ABOMa OAMHUYHUMU BEKTOPaMH’, AKIIO IX CKAJAPHUN
I00YTOK DOPiBHIOE: l; ﬁ; 0;1; —0,5; —ﬂ.

2 2 2
3HaAUAITh CKANAPHUIN TOOYTOK BEKTOPiB a4 ib, ax
a) a=(0;1), b=(-3;0); B) d=(6;0), b= ( )
6) a=(1;1), b=(23); r) a=(4;2), b=(4 )
Y rpukytaury ABC ZA = 50°, ZC = 90°. 3HalAiTh KyTH MiK BeKTOpaMMu:

a) BA i BC; 6) CA i AB; 8B) AB i BC.

3HaAWIITh CKAIAPHUNA JOOYTOK BEKTOPiB:

a) a=(1;2) i b=(-8;2); B) p=(-8-7) i k=(-2-5);

6) m=(-3-2) i i=(23); 1) E:(4%;—2§) id=(2;3).

HaHo BeKTOpPU P = (1; —5) ig= (3; 1). 3HaAUAITh CKAJAPHUN TOOYTOK BEK-
TOpiB: @) d=p+q Ta b=p—G; 6) m=p+2¢ Ta i=3p—q.

3HaiTh KOCUHYC KyTa MiK BeKTOpaMu d i b, SKIO:

a) a=(12), b=(31); B) d=(-4;-8), b=(-3;3);

6) d=(26), b=(30); r) d=(-3;-4), b=(3-1).
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358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

Posgin 2. BekTopu Ha NAOWMHI

3HAUAITh KYT MiK BEeKTOpaMMU:

a) a=(-2;2) i b=(0;4); B) ¢=(3;-1) i d=(2;1);

6) ¥=(1;1) i =(0;-1); r) p=(0;2) i k= (ng ‘Z)
Hosexnits, 1m10:

a) TPUKYTHUK 3 BepmiumHamMu B Toukax A(2; 1), B(0; 5), C(8; 4) — mpamo-
KYTHU;

0) YJOTMPUKYTHUK 3 BepmuHaMu B Toukax A(—3; 1), B(-1; 4), C(5; 0),
D(3; —3) — IpAMOKYTHHUK.

SHAlAiTh CKANAPHUII TOOYTOK BEKTOPiB 4 i b, AKILO:

a) lal=5, l6l=12, (a5)=60° s) lal=1, 161=7, (& 5)=120%
6) ldl=3, |b|=32, (a;5)=45°; r) lal=lol=4, (@ b)=150°.
Tpurytuuk ABC — piBHOCTOPOHHIiN, AB = 12.

Buaiinite: a) AB-AC; 6) AB-BC.

IIpu sskomMy 3HAUeHHI X BeKTOpPU 4 i b HepHeHAUKYIAPHI, AKIIO:

a) a=(0;1), b=(-3; x); B) d=(6;x), b=(-2-5);

6) d=(11), b=(x;3); r) a=(x;2), b=(4;-2)?

3HalAiTh KOCUHYCH KYTiB TpuKyTHuUKa ABC, AKIIO:

a) A(—4; 1), B(4; 2), C(-2; —-2); 6) A(-1; 5), B(1; 1), C(5; 3).

Hano touxku A(—4; 0) i B(3; 3). Ilig sxum KyToMm Bimpisox AB BUIHO
3 TMMOYaTKy KOOPAWHAT?

Hamo touxu: A(1; 1), B(1; 2), C(—2; 2), D(—=3; 1). 3HaHAITh KYT MijK BeK-
TOpamMu AB i CD.

Hawmo Tpu Tourku: A(—5; 2), B(1; 4), C(—1; 1). 3HaiigiTh KOOPAWHATH TOYKH
D raxoi, o6 BUKOHYyBajJacs yMOBa ELE@, AKIMO TouKa D JIeKUTh:
a) Ha oci OX; 0) Ha oci OY.

HaHo BeKTOpU d = (3; 4) ib= (—1; 2) . 3HAUAITE YnCJIo [, IpU SKOMY BEKTOP
a+lb MePIeHAUKYJIAPHUI 10 BeKTOopa d.

IIpu sAKOMy 3HAUEHHI M CKaJAPHUI HOOYTOK p-g§ HOpiBHIOE 6, AKIIO:

a) p=(2;3), G=(m; 4); 6) p=(m; 1), G=(m; -3); B) p=(2m; ~11), G=(m; m).
HoBemiTh: a) AKIIO JOBKUHU HEHYJIHOBUX BEKTOPiB a i b piBHIi, TO Bek-
TOpU a+b i da-b MePHneHAUKYAAPHi; 0) AKIIO BEKTOPU i+b i a-b
IepHIeHANKYIAPHI, TO JOBKUHY HEHYJIbOBUX BEKTODPIB @ i b piBHI.

Hawno |dl= |5 | 1, (&; b )=60°. 3HaANAITh CKANAPHUI TO0YTOK BEKTOPIiB:
a) 2d-(@a+b); ) (d+3b) (G-b);
6) (a+b)-(G-2b); r) (2d+5)-(3d-b).
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371.

372.

373

374.

375.

376.

3717.

O0uncaiTh KyT Misk BeKTOopamu m=dad—-2b i n=d+3b, ge @ i b — oxgu-
HUYHI B3a€EMHO NePIeHIUKYIAPHI BEKTOPH.

O6uucIiTsL |(i+5| Ta |6—5|, AKIIO:

a) ldal=|bl=1, aLb; ) ldl=|b|=1, (a;E =60°;

6) lal=2, |bl=5, aLb; r) lal=3, l5l=4, (a5)=120.
O6umcrits |a—bl, axmo ldl=13, |b/=19, la+bl=24.

IlepemanioiiTe y 30muT MagoHOK 118. f“
BmaiiniTs KyTu Mix BeKTOpamMu @ i b, ;: i
dié, aid, ¢id nBoma cmocobamu: 3 o B
a) 6besmocepenHIM BUMipIOBAaHHAM, Bij- : b ~
KJIABIIN TIOIApHO IIi BEKTOPHU Bij mo- i : ¢
YaTKy KOOpPLUHAT; g
0) 3a MOIIOMOT0I0 (hOPMYJIU, BUBHAUUB- T ol T i y:
Y TTOTIePeTHBO KOOPAUHATHA KOXKHOTO S I
BEKTODA.

Mauxn. 118

Big Ttouku A(2; —5) Bigkmaameno Bektopu AB=a i AC=¢. 3HaUIiTh
KOOPJIMHATHU:

a) Touku B, AKII0 &z(l; 3);

6) Touku C, AKIIO E=(—3; 4);

B) OAUHUYHOTO BEKTOPA, CIIiBHATPAMJIEHOTO 3 BEKTOPOM BC.
Cmaposunna Himeyvra 3adaia. [IpabuHa 3aBoBKKHY 13 (yTiB npucras-
JIeHa JI0 CTiHU TaK, 110 HIKHA 11 yacTuHa Bigmaaena Bif ctinu ma 5 QyTis.
Ha ckinbKku cycTUThCA BOHA IO CTiHi, AKIIO il OCHOBY BifICyHYyTH IIle Ha
7 QyTis.

HocaimiTh, AK 3MiHIOBATUMETbHCS IIOJIOYKEHHA BEPXY NPaduHM, AKIIO HUMKHIO
YyacTUHY APaOUHHU BilCOBYBaTU BiJ 3aJaHOTO IIOJIOXKEHHS HA a QyTiB.
BicekTpuca KyTa npu 0OCHOBi piBHOOEAPEHOT0 TPUKYTHUKA JiJIUTH MeIiaHy,
MIpOBeNeHy 10 ocHOBM, Ha Biapidkum 10 cm i 8 cm. O0uucIiTE HEepUMETP
1 IOy TPUKYTHUKA.



3acTOCYBaHHSA BEKTOpPIB

AKI110 PO3B’AZYIOTH 3a7jaUy, BUKOPHUCTOBYIOUH BJIAaCTUBOCTi BEKTOPiB, TO Ile —
BEKTOPHUII MeToJ POo3B’sA3yBaHHa 3agadui. [Ipyu 1bOMYy YacTO BUKOPHUCTOBYIOTH
TaKe TBEPKEeHHHA.

“TEoPEMA |5

fAkwo X — poBinbHa Touka, a M — cepeguHa Bigpiska AB ab0 Touka nepe-
TUHY MeAiaH TPukKyTHUKka ABC, 10 BignoBigHO

W:%(ﬁ+x—s) a6o m=%(ﬁ+ﬁ+ﬁ).

OOBEAEHHSA.

3aBKau icTUHHI piBHOCTI:

XM+MA=XA, XM+MB=XB, XM+ MC=XC.
HomaBmu ABi meprIri 3 X piBHOCTEHM i BpaxyBaBIIIU, ITIO MA+MB=0

(man. 119), micranemo: 2XM=ﬂ+ﬁ3, 3BiTKU XM=%(ﬂ+ﬁ)

X
X
A B
y
Maxn. 119 Maxn. 120

SArxmo momamo Bci Tpu piBHOCTI i Bpaxyemo, 1m0 MA+MB+MC=0
(nuB. man. 104 i sagauy Ha c. 83), micranemo: 3XM=ﬁ+X—B+X—C, 3BigKI
XM=%(ﬂ+ﬁ+ﬁ) (max. 120). []

Iy IpuKJIany pos3B’ssKeMO BEKTOPHUM METOJOM 3ajauy, AKYy paHilmie 6yJo
poO3B’A3aHO KOOPAWHATHUM MeToaoM (IuB. c. 26).
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3adaua 1. JToBeniTh, IO cepeauHU BiApisKiB, gKi CIIOIy4YalOTh cepeanHU
MIPOTUJIEIKHUX CTOPIH YOTUPUKYTHUKA, 30iraroThCs.

Po3é’azanna. dxmo M i M, — cepeaunu BiapiskiB EF i KP (man. 121),
a X — poBinbHaA TouKa (i TiIBKU YABJIAEMO), TO

4 o o F C
XM=%(XE+XF)=%(%(XA+XB)+%(XC+XD))= D
[ M
— - (XA+XB+XC+XD);
4( +XB+XC+XD) P T K
1 1(1 e —y 1(— ——
XM, =—(XK+XP)= ( (XB+XC)+—(XA+XD)J=
2 2\ 2 2 A E
R B
_ (XA +XB+XC+XD).
4 Maur. 121

IIpaBi vacTuHYT X piBHOCTEM PiBHI, TOMY XM = TJ\L
A 1e MOXKJIMBO TiIBKM TOXi, Koou Touku M i M, 36iratorbes.
Bararsom BiacTmBOCTAM reoMeTpuuHUX (iryp BigmoBimaroThs Ti um iHMIi
BEKTOPHI piBHOCTI.

1. OA=0OB — touku A i B 30iraroTncs;

AB=kECD — npami AB i CD napajenbHi;

AB=EAC — Touxu A, B, C ne:xaTh Ha OIHill mpsaMiii;
AB-CD=0 — npami AB i CD nepueHIUKYJIADHi;

A

s M ——= . . . o
AM =—MB, a uucna m i n gomatHi — Touka M pminuTh Bigpisox AB
n

y Bignomenni AM : MB =m : n;
6. a-b= |d|~|b|cos (¢ — OJUH i3 KyTiB, yTBOPEHUX IPAMUMY, Ha IKUX JEKATh
BeKTOpU @ i b, mopiBHIOE .

Kopucryouuch IUMH CIIiBBiTHOIIEHHAMY, MOKHA PO3B’A3yBaTH 6araTo reo-
METPUUYHUX 3aJa4 Ta JOBOLUTH TEOPEMMU.

BexkTopu uacTo 3acTOCOBYIOTH y (hisuiti. Ase 3me0inbIioro —IpuKJIameHi
BEKTOPH, SIKi BU3HAUAIOTHCS HE TLIBKHU JOBYKMHOIO i HAIIPAMOM, a # TOUYKOIO
IPUKJIASAHHA.

3adauwa 2. Banrtax Baroo P mepeGyBae Ha HOXH-
JIiH TIOIMWHI, HAXWJIEHINl K0 TOPU3OHTY IIiJ KYTOM O
(mam. 122). Ky Tpeba IPUKJIACTU CUTY F, CIIPAMO-
BaHY B HANIPAMIi HaWOiIBIIOr0 TigOMY TJIOIITUHY, 11100
BAHTAXX He CKOUYYBaBCs BHU3?

Pozé’azannsa. Cuny TAXKIHHA P PO3KIameMo
3a /IBOMa B3a€MHO IEPIEeHANKYJIAPHUMY HalpPAMAaMU:
OP =0A +OB. Cuna OA TIePIeHNKYIAPHA 0 IO HHY
i He CIPUYMHSAE TIePEMIlIeHHs BAaHTaKY . Horo crkouyBaH-
HA BUKJINKae cuiaa OB, moayis kol gopieHioe Psin o.
Ii yrpumye nmporuneskna iit cuta F. Orsxe, F=Psino.

Maur. 122
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—

“TEoPEMA |6 .

10 pictaremo (m+n) XM = nXA+mXB, 3Biaku

anrebpaiyHnx 3aga4. Oco61MBO 3pYyHHO Lie poOUTY NP AoBEAEHHI HepiBHOCTEN
i 3HAXOOKEHHi HaMOINbLIOro i HAMMEHLLIOro 3Ha4YeHb GyHKLIT abo BMpasy.

nMcaTny BUMAAi y = &-b, amke a-b=1-x +1.4/2=x. Ockineku |al=1+1=+/2,
lbl=Vx+2-x =2, 70 y=a-b=13l-|blcos =2 -v2 cos p=2cos ¢.

y=2.

Posgin 2. BekTopu Ha NAOWMHI

ang gornnTtanmBux )

MepLuy YacTuUHY TeopeMn 5 MoxHa y3aranbHuUTH (man. 123).

Axwo Touka M pinuTtb Bigpi3ok AB y Big-
HOWEeHHIi AM : MB =m : n, a X — Oygb-9Ka
TO4YKa MJIOLWUHU, TO

xvi-—" xa-— ™ XxB
m+n m+n A M M n B

Man. 123
OOBEAEHHS.

Ockinbkn XM+MA= XA, XM+MB = XB, 10
nXM+nMA=nXA, mXM+mMB = mXB.
FAKLLO [OAATY MOYSIEHHO Ui BEKTOPHI PIBHOCTI | BpaxyBaTu, wo nMA+mMB =0,

XM=—"—_Xxa+—""_XB.
m+n m+n

AKLWo m=n, To W:%(ﬁ+X—B). O

BekTopun MOXxHa 3aCTOCOBYBATU HE TiNIbK/ B reOMETIl, a NPy PO3B’A3YBaHHI

Hanpuknag, 3HangemMo Haibinbwe 3HaYeHHS YHKL y=\/;+\/2—x.
obnacTb Bu3HayeHHs D(y) = [0; 2].

Bsenemo Bektopn 3=(1,1) i b= (\/;; J2 - x ). Toaj aany dyHKLiI0 MOXHa 3a-

Haribinblie 3Ha4YeHHs cos ¢ AopiBHIOE 1. ToMy Hanbinblle 3HaYEHHS DYHKLLT

SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

1
2.
3

. IITo HasmBaOTh BEKTOPHUM METOJOM PO3B’sI3yBaHHA 3a7au?

Axi BekTOpHI opmysu Bam Bigomi?

. Ik MOBOIO BEKTOpPiB 3ammcaTH, II[0: a) IPAMI mapaJjeibHi; 0) IpAMi mep-
HNeHAUKYJIAPHI; B) TOUKU 30iraroThcA; ') TOUKHU JIeXKATh HA ONHIiN mpamiin?
Yu MOoKHa 3aCTOCOBYBATU BEKTOPHUIT METO[ 10 38424, YMOBU SIKUX He Mic-
TATh BekTopiB? HaBenmiTh mpukaanu.
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BUKOHAEMO PA3OM

Hanuimite piBHSHHSA npsaMoi, AKa Ipo- B vA

XOOUTH uepes3 TouKy M(—2; 3) mepreHau-

KyJaapHO mo mpsamoi AB, akiro A(1; 2), 4

B(—4; 5) (man. 124). M

Hexait N(x; y) — noBisibHA TOYKa IIy- / 2 A

kaHoi mpamoi MN i MN 1 AB. Togai / s gt

MN-AB=0. Ockinbku AB= (-5; 8), 5 >
MN=(x+2;y—3), t0o MN -AB= -4 -2 1234 %
=-5(x+2)+38(y-3). Toni —5(x + 2) +

+ 3@y — 3) =0, 3Bigku —5x + 3y — Mau. 124

— 17 =0 abo 5x — 3y + 19 = 0. Orxe,
PiBHAHHA ITIYKAaHOI IPAMOI MaTUMe
Bursan: 5x — 3y + 19 = 0.

3HaiigiTe miomnry TpukytHuka ABC, akio A(1; 2), B(4; 1), C(3; 3).
3uargemMo |E| R |A—C| icos A: Ez(B;—l), TOMY |A—B|=\/9+1 =\/ﬁ.
AB-AC 32-11 5 42

[ABITACI V1045 5v2 2

2 2
Axmio cos A= % , To sin A=+1-cos 24 = g . 3HaIeMo ILJIOIY TPUKYT-

Xé=(2;1), TOMY |AC|=V4+1=5. cos A=

HEKA: SAABC=%lABl.lAcl.sinA=%\/ﬁ\/5.%=2,5.

3ALAuI | BMTPABU

378.
379.

380.

381.

382.

IITo mosxkHa ckasatu mpo Biapisku AB i CD, akimo AB=2CD?
BceTranoBiTh B3aeMHe posmimneHHsa Touok A, B, C, aKIIIo:

a) Zé:%@; 6) BC=—3BA.

Yu jmexxatrb Touku A, B, C Ha ofHill mpaAMiil, SKIIO:

a) AB=2BC; 6) AC=-BC; s) [AB|=|BC|?
BceranoBiTh Bug worupuxkytauka ABCD, akio:

a) AB=DC; 6) BC=0,3AD.

BceranoBiThk Bung TpukytHuka ABC, AKIITO CA= (—2; 3), CB= (3; 2).
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383.

384.

385.

386.
387.

388.

389.

390.

391.
392.

393.

394.
395.
396.

397.

398.

399.

400.

401.

402.

Posgin 2. BekTopu Ha NAOWMHI

HoBeniTs, 1110 YOTUPUKYTHUK 3 BepiimHaMmu B Toukax M(—4; —2), N(—6; 2),
P(4; 7), K(6; 3) — NIpAMOKYTHUK.

HoBeniTs, 110 YOTUPUKYTHUK 3 BepmnHaMmu B Toukax A(—1; —2), B(—8; 4),
C(1; 6), D(8; 0) — pomb0.

Hosenits, mo Touku M(1; 3), N(—2; 7), K(—8; 15) nexaTs Ha OqHINA TIPsA-
Mifi. fIKa 3 TOYOK JIEXKUTH MiK ABOMA iHIIUMU? Y AKOMY BiJHOIIIEHHI BOHA
IiInTh Bigpisox?

Y axomy BigHomienHi Bick OX minmuTh Bigpisok AB, akimo A(1; 6), B(7; —12)?
AM — wmepiana TpukyTHuKa ABC. 3HalAiTh KOOPAUMHATU BEeKTOpPa AM
Ta fioro Mmoayab, akiio A(—3; 2), B(1; 1), C(3; 5).

3HaWAiTh KOOPAMHATHA TOYKU TEePeTUHY MemiaH TpuKyTHUKA ABC, AKII0
A(=T7; 12), B(-3; —2), C(4; 5).

Hanumrite piBHAHHA BucoT TpukyTHuKa ABC, akimo A(-1; 2), B(3; 5),
C(7; —3).

HanwurriTe piBHAHHS TPAMOI, IIT0 JOTUKAETHCA 10 KoJjia 3 iieHTpoM P(—4; 2)
B Tourti A(1; 4).

3HangiTe miaomly TpukyTHuka ABC, akmio A(2; 1), B(8; 7), C(6; 2).
HiaronaJi 9OTUPUKYTHUKA NEePIEeHAUKYJIAPHi. [loBemiTs, 10 cyMu KBa-
paTiB IPOTUJIEKHUX CTOPiH IIHOT'O YOTUPUKYTHUKA PiBHI.

Hexaut K, P, T, L — cepenunu ctopia AB, BC, CD, DA noBiIbHOrO YO-
TUPUKYTHUKA. [[0BeIiTh, III0 TOUKU NEePeTUHY MeAiaH TPUKYTHUKIB APT
i CKL s6iraiorbecs.

HoBeniTs TeopeMy Ipo CepemHIO JiHiio Tpamerrii.
HoBenmiTh, 1110 MeAiaH TPUKYTHUKA IEPETUHAIOTHCSI B OTHINA TOUITI.
HoBemits, 110 KoM a, b, ¢ — CTOPOHU TPUKYTHUKA, a M, — MeJiaHa,

1
IpoBeJleHa 10 CTOPOHU C, TO m, = 3 \V2a® +2b% - c*.

JoBeniTh, 1110 YOTUPUKYTHUK, V AKOTO AiaroHaJsi B TOUIli IIePeTUHY mi-
JATHCA HABIIJI, — TapaJiesorpam.

Bidxpuma 3adava. [loBeniTsTeopeMy ... , BAKOPHCTOBYIOUM BeKTOPHUH
MEeTO.
Y rpukytaury ABC £ZC=90° A(1; —3), B(—4; —8). 3uaiigiTh KoopauHATHA

Touku C, AKIIO BiToMO, IITO BOHU PiBHI.

Hanwumiith piBHAHHA AOTUYHUX, nNpoBemenmx 3 Touku A(l; 1) mo xoxa
(x—4)2+ @y - 2)2=5.

SHalIiTh KOOPAMHATH OSUHUYHOT'O BEKTOPa, KOJiHeapHoro 3 6iCeKTpucoro
KyTa B Tpukytauka ABC, akmio A(2; 7), B(4; 3), C(8; 1).

Hamo npamokyTHuk ABCD. [loBeniTh, 10 s Oyab-Akoi Touku M Bu-
KOHYEThCA piBHicTh: AM? + CM? = BM? + DM?.
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403. [ToBeniTh, 1m0 mpsaMa, SgKa MPOXOAUTH UYepe3 CepeIuHU OCHOB Tparelrii,
MPOXOAUTH i Uepes TOUKY IepeTuHy Ii giaroHaseii.

404. ABCDiAB,C,D, — napasenorpamu, Touxku K,
P, T — cepenunu Binpiskis BB,, CC, i DD,.
Hosenits, mo AK = PT i AT = KP (maxn. 125).

405. Ha croponax AB, BC, CA tpukyrauxka ABC
mmos3HadeHo Touku A,, B;, C;, Taki, mo AA, =
=k-AB,BB,=Fk - BC,CC,=Fk-CA. HoBexiTs,
110 TOUKY IEPETUHY MefiaH TPUKYTHUKIB ABC
i A,B,C, s6iraroTbc4.

406. 3uafigiTe Hali0inblle 3HaAYeHHS BUPa3y

3x+4y1-x® i BKaxiTe X, IpEm AKOMY Ie
3HAUYEHHSA JOCATAETHCH.

407. OoBeniTs HepiBHiCTH V2a+1+/2b+1 SZ\/p+1, Iep=a-+b.

MPAKTUYHE 3ABAAHHS

408. Ina trouoxk M(—3; 2) i N(5; 4) sagatitTe ¢opMyJioi0 Ta 300pasiTh HA KOOP-
OVWHATHIN MJIOUIWHI MHOXXUHY TO4uoK G(X; y), AKi 3aJOBOJIBHAITH YMOBY:
a) MG - MN = 0; 06) GM - GN = 0.

Mau. 125

3ALA4I 19 NOBTOPEHHS

409. BHaiigiTh CKAMAPHUN KOGYTOK BEeKTOpiB m=2d-b i n=ad+3b, A0

a i b — oAVHWYHI B3a€MHO TEePIEHANKYIAPHI BEKTOPH.
410. 3HaiiaiTh MOAYJIb BeKTOpa 4, AKLIO d=3m+1i, me |m|=lil=2, a xyr mix
HuMEu 60°.

411. Hiaronasi Tparmeliii mepneHIAUKYJIAPHi, i ogHAa 3 HUX OOpPiBHIOE 15 cwMm.
3HalmiTh IOy Tpamellii, axirno ii Bucora mopiBaioe 12 cm.

FEOMETPIS HABKOJ10 HAC

F=P

@

BexkTopu y dismunux apuimax
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Posgin 2. BekTopu Ha NAOWMHI

SALAYI 3A TOTOBUMWU MAJTIOHKAMM

BrakiTh BeKTOpU: KOJIiHEeapHi,

piBHi, IpOTHIEKHI.

[SH)

et

3
Sh

. AB=MN.
L N(x; y)
: B(7; 9)
N(x; y)
- ACs;5)
M(-1; 3)

E ABCD — mapaJjeJjiorpam.

Bupazits TP, E, PD

yepes a i b.

: Bupasirts uepes a i b

. AB=d, AC=b, AP:PC=3:1.

. AM, BM, AP, BP.

B P c

a
A b D
Hosenits: ABCD — pom0. /A; ZB; ZC.
A(-2; -3) D(5; 1) A(1; =2) B(9; 2)
lml=2v2; |7il=3 PiBuauna BH.
lm+7l; [m—il B(3; 5)

m

45° H

ii DAL -4) C(5; -2)
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CAMOCTIVHA POBOTA 2

1°.
2°.
3°.

1°.
2°.
3°.

1°.
2°.
3°.

1°.
2°,
3°.

. . . ~ o . [
HaxpeciiTs n1Ba oBiibHI BeKTOPU @ i b Ta mobymyiiTe BEKTOP C = 2a+§ b.
3HaiaiTe Kocunyc Kyta A rpukytHuka ABC, akino A(—3; 1), B(1; 3), C(5; —5).

3HalaiTh MOAYJIb BeKTOpa 4 =5p+2¢, AKIIO0 |[7|=\/§, lg|=1, ([7; (j)=45°.

. . . B . 1. -
Haxpecuits nBa moBiibHI BeKTOpH @ i b Ta mobyayiiTe BEKTOP € = 2 a—3b.
3HanIiTL KocuHyc KyTa B TpukytHuKa ABC, Ao A(3; 7), B(—3; —1), C(5; 3).

3HalAITE MOAYJb BeKTOpa 1 =24 —35, Ak |dl=2, |5| =2, (é; 5) =60°.

HaxpecuiTs fBa JOBLIbHI BekTOpH @ 1 b Ta mobyayiiTe BeKTOD ¢ = —2d + 3 b.

3uaiinite Kocunyc Kyta C tpukytauka ABC, axio A(—3; —3), B(5; 1), C(3; 5).

BHalaiTe MOAYIb BeKTOpa 7i =4d—3b, axmo |d|=2, |5|=\/§, (&; 5)=30°.

. . . I . 1. -
HaxpecusiTs n1Ba moBiibHI BeKTOPU @ i b Ta mobynyiiTe BEKTOP € = 3 a—2b.
3uatiniTe Kocunyc Kyta B rpukytauka ABC, axio A(—3; —5), B(3; 3), C(5; —1).

BHaiifiTe MOAYIb BeKTOpPa P =3m —4i, akmo |ml=3, |il=1, (r?z; ﬁ) =60°.
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TECTOBI 3ABJAHHS 2

B

=]

3HaUIiTh KOOPAUHATHU BEKTOPA
AB, armo A(-1; -3), B(—-7; 12).

fka ymoBa IepueHIuKYJIAPHOCTL
BeKTOpiB @ i b?

Hano: p= (—2; 1), q= (4; —3).
3HaAUIiTh KOOPAUHATU BEKTOpPa
m=2p+3q.

SHaAUIIiTh JOBKUHY BEeKTOpPa
a= (—2; 4) .

SAxuit i3 BeKTOpPiB KoJliHeapHU
BexTOpy d=(-1;4)?

BceranoBiTh Bug TpukytHuka ABC,
axmo AB=(-1;3), AC=(6;2).

3HAUAITh KYT MiK OQUHUYHU-
MU BeKTopaMu d i b, AKIII0
a-b=0,5.

IIpu sxomy 3HAUYEHHI M BeKTOPU
d=(—2; 6) ib= (9; m) MmepIreH u-
KyJasapHi?

IIpu akomy 3HaUeHHiI X BeKTOpH
m=(8; x) i i=(-6;7) xomineap-
Hi?

Y axkomy 3 BUIIQAKiB TOUKU
M,i M, sbirarorbcsa?

Posgin 2. BekTopu Ha NAOWMHI

a) (6; —15); B) (=85 9);
0) (—6; 15); r) (=6; 9).
a) d+b=0; B) d-b=0;
6) a-b=0; r') He MOKHA
BCTaHOBUTHA.
a) (8; =7); B) (8; 11);
0) (—14; 0); r) (=2; 3).
a) 210; B) +2./5;
6) +2v3; r) 245.
a) (—2; —8); B) (3; —3);
0) (0,5; 2); r) (4; —16).

a) piBHOOeIpeHMIT;
0) TOCTPOKYTHMUIA;
B) IPAMOKYTHUI;

T) TYIOKYTHUH.

a) 30°; B) 120°;

6) 60°; r) 45°.

a) —3; B) 3;

0) 27; r) —27.

a) 14; B) —3,5;

6) 3,5; r) —14.

a) AM,=BM,; B) AM,=MM,;

6) OM, = OM,;

r) M,M, #0.
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Tunosi 3A4A4I 4151 KOHTPOJIbHOI POBOTU

1°. HaxkpecuiTh gBa moBijbHI BekTOpU 4 i b. IToOynyiiTe BekTOPM:

a) ¢=d+b; 6) d=d-b; B) M =2d+3b; r) i=0,5d—2b.
2°, Ilano Touku A(—1; 4), B(—3; 1), C(5; 0), D(3; —3). loBeniTsp, 1110 AB=CD.
3°. Hamo: d=(—1; 3), 5=(—2; 4). Buainite |¢|, skmo ¢=5a-2b.
4°, Tlpu axoMmy 3HAUEHHi m BeKTOpHU &z(m; 2) i l;=(4; m+2):

a) mepueHIuKyJIApPHi; 0) KoaxiHneapui?
5°. Iano touku A(3; 1), B(5; —2), C(—4; 5). 3HaiigiTs KoopguHaTu TOUKU D,

axmo AB=CD.
6°. 3mafinite Monysb BekTOpa ¢ =p—2§, Aakmo |p|=5, |G|=4, (f); (j)=60°.
7°. ABCD — 1upsaAMOKYTHUK, AB=d, AD=b. Bupasits BekTopu AM i MD

yepes BeKTOpU @ i b, axmo MeBC i BM : MC =1 : 2.
8°. Iosenirs, 1110 YOTUPUKYTHUK 3 BepIinuHaMu B Toukax A(—7; —5), B(—5; 1),

C(9; 3), D(7; —3) — mapaJyiesorpam, i 3BHAAAITh KYT MiK HOT0 fiarOHAJIAMH.

9°°, 3HaiimiTh |&—5|, Ao |d|=2, |5|=4, |&+5|=5.

10°°. Yu nexxars Touku M, P i K Ha opHiii npawmii, aximo M(-7; 8), P(4; 1),

K(—40; 29)?

Y Tux HapoAis, ki 3HaIOTb reoMeTpIto,
HaBIiTb HAUMPOCTILLI pedi MatoTb SIKYyCb 0COOJIMBY Kpacy.

®. NpokorioBny
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BekTopHi BemuuHM — Ti, AKi BU3HAUAIOTHCA HE TiJIbKU YUCJIOBUMHU 3HA-
YeHHAMHU, a ¥ HampaAMaMu. SHaUeHHSA BEKTOPHUX BEJIUUYNH — BEKTOPHU. ['eo-
METPUYHO BeKTOpU (HEHYJIbOBi) 300paKyIOThCA HANPAMJEHHUMM Bimpiskammu.
Hampamienuit Bigpisok Mae moyarTok i Kimenb. Bifgcranp MiK HUMU — MOZYJIb
(abo mOB:KUHA) BEKTOpPA.

IIBa BeKTOpM Ha3WMBAIOTh KOJiHEAPHUMHU, AKIIO BiAmoBimHiI iM HampameHi
Bimpisku posMillleHi Ha oAHill mpaAMill a0o Ha mapaJyieIbHUX IpaMux. Kosime-
apHi BeKTOpU OyBaIOTh CHiBHANIPAMJIEHUMHN a00 IPOTUIEKHO HANIPAMJIEHUMHU.
[IBa BeKTOpPU PiBHi, AKIIO BOHUW CIiBHAIPAMJEHI i MaroTh piBHI Momysi. I[Ba
BEKTOPM HAa3WBAIOTHh MPOTUJIIEKHUMH, AKIIIO BOHU MAalOTh PiBHI MoayJi i mpoTu-
JIEXKHO HaUpAMJIEHI.

Koopaunaramu BexkTopa 3 mouatrkom A(x;; y,;) i kinmem B(x,; y,) Ha3UBAIOTH

YUCIa X = Xy — X111 Y =Yy — Y;. S3QUUCYIOTh TAKUI BEeKTOD y Buraani AB= (x; y),
a60 a=(x;y), a6o AB=(x,—x;; Y, —Y,).

Moayas BexkTOopa AB= (x; y) IO3HAYAOThH CHMBOJOM |AB| , BiH moOpiBHIOE
Jxi+yt.

Cymoro OBOX BEeKTOPiB &z(xl; yl) i b=(x,;y,) HasuBaoTH BEKTOp d+b =
= (:Jc1 +%X,5 Y, + Y, ) . Ilpu nogaBanHi BEKTOPiB CIIPaBAKYIOTHCA IEPECTABHUM i CIIO-
JIYYHUH 3aKOHU. ['eOMEeTPUYHO HOJaBATH BEKTOPYU MOYKHA 34 IPABUJIOM TPUKYT-
HuKa (Maja. 126, a) abo mapanenorpama (mau. 126, 0).

B

Maxn. 126

3aBiKaA1 IPABUJIbHI BEeKTOPHI piBHOCTL

Axmio ABCD — mapaJjejiorpaM, TO AB+AD=AC.
PisHuuero BeKTopiB d = (x,; y,) i b = (x,; y,) HAsH-
BAIOTh BEKTOP G —b = (X, — X, Y, — Y,). 1106 BigmsaTu Bix
OIHOT'0 BEKTOpa IPYTuii, Tpeba A0 IepIIIoro J0JaTH BeK-
TOD, IPOTUIIEKHUI TO APYroro, To6to d—b =d+(=b).

B

SKi 6 He Oyau BeKTOpPU AB i Zé, 3aBIKIU A C
AC-AB=BC (man. 127). Mau. 127
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Jdo0yTKOM BeKTOpa a =(x; y) HA YWCJIO 1 Ha3WBAIOTh BEKTOD nﬁ:(nx; ny)
BaBxau NpaBUIbHI piBHOCTi: (n+m)d=nd+ma i n (@+8)=na+nb.

CranapHuM K00yTKOM IBOX HEHYJIbOBUX BEKTOPiB HABMBAIOTH TOOYTOK MOXY-
JiB MUX BEKTOPiB HA KOCUHYC KyTa MiK HUMU:

&~b=|[i|-|b|cos<p.
Kocunyc KyTa Mik BeKTOpaMu 4 i b BMBHAUAIOTH 3a (DOPMYJIOIO

cos = a-b
lal-[5]
o . o — — |2
CrasnapHUil KBafpaT BeKTOpa ZOPIBHIOE KBaApary iforo moxyuaa a” =l|al a6o

lal=a?.
a=kb — yMoOBa KOJIiHeapHOCTi BeKTOpPiB a i b;
ab=0 — yMOBa iX IMepHeHINKYJIAPHOCTI.
Y koopmuHaTHiN (popmi:

Axmo a=(x34,) i b=(x,31,), To G-b=2x,%,+1,,.

TOIi, KON XX, + y,y, = 0.
BexTopnu &z(xl; yl) ib =(x2; y2) KoJIiHeapHi ToAi I TiJIBKU TOMi, KOJU iX
. .. e .. X
BiAMOBiAHI KOOpAMHATH IPOIIOPIIiiiHi: —lzh.
Xy Y
Axmo X — moBinbHa Touka, a M — cepenuna Bigpiska AB abo Touka mepe-
TUHY MeJiaH TpukyTHUKa ABC, TO BigmoBigHO

W:%(ﬁ+ﬁ) aGo W:%(XTHEH%).

BarareoMm BjacTMBOCTSAM reoMeTpuuHUX (iryp BigmoBimaroThs Ti uwm iHMIIi
BEKTOPHI piBHOCTI.

1. OA=OB — Touku A i B 36iraoTbcs.

AB=kECD — npami AB i CD nmapaJjeibHi.

AB=EAC — Toukru A, B, C nexaTh Ha OOHIN HpsaMiii.
AB-CD=0 — npami AB i CD nepneHIUKYIAPHI.

AN

AM=—MB, a uucaa m i n gogatHi — Touka M gminmuTh Bimpisox AB
n

y BigHomenui AM : MB=m : n.

6. a-b =|é|~|b|005(p — KYT MiK OpAMUMHK, Ha AKUX JEKaTh BeKTOpHU a4 i b,
IOpiBHIOE O.
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Po3p’a3dyBaHHAa @ Triangels
TPUKYTHUKIB solving

Po3B’a3aTn TPUKYTHUK — LLE O3HAYaE 3a KiJibkoMa BiAoMNUMU
efleMeHTaMu TPUKYTHUKA BUSHAYUTU iHLWI MOro enemMeHTU. MpsaMoKyTHI
TPUKYTHUKU PO3B’SI3YI0Tb, BUKOPUCTOBYIOHYM CUHYC, KOCUHYC | TRHFEHC
roCTpOro KyTa, a A0BiJIbHi TPUKYTHUKN — 32 TEOPEMaMM KOCUHYCIB

i cuHyciB. Taki 3aga4i 3aaBHa JOBOAWIIOCH PO3B’A3yBaTh baratbom
YYEHUM, TOMY LLLE B aHTMYHI Yacu 6yno CTBOPEHO OKPEMY MaTeEMATUYHY
HayKy — TpUroHomMeTpito. JaHnin po3ain — CKOpOYeHUn BUKIan
HanBaXJMBILLWX BIAOMOCTEN TPUrOHOMETPII.

§ 13 Teopema kocuHyciBe | Cosines theorem

§ 14 Teopema cuHyciB | Sines theorem

1 5 Po3B’a3yBaHHSA Triangels
TPUKYTHUKIB solving

dopmynu gnqa Triangle area
§ 1 6 3HaXO4 )XKEeHHS NNoLLi find formula
TPUKYTHUKA

«3Haoma i He3Hamoma “Familiar and Unfamiliar

HABYAJIbHUN NPOEKT EDUCATIONAL PROJECT
TPUroHOMeTpia» Trigonometry”




Ons 4yoro BMB4aTU TPUroHomMmeTpiIlo?

Tpuronomerpisi, Hacammepen, ToTpidoHa
IJs TOro, Io0 BUMiploBaTH BimcTaHi Mimxk
o0’ekTaMu Ta PO3Mipu TpeaMeTiB TaM, KyAu
BasKKO a00 HEeMOJKJIMBO JiCTATHCA: B KOCMOCI,
B OKeaHi, IIiJ 3eMJIeio TOIIO.

TeomesucT, BU3HAYAIOUN IIOJOMKEHHSA 00’ €K-
TiB Ha 3eMHiN IMOBEePXHi, BUKOPUCTOBYIOTH

— TeoIe3BUYHY CiTKY, METO TPiaHTyJIsAIlii Ta cydac-
Hi reofie3VYHi TpUIAAN: €IEKTPOHHUI TaXEOMETP —

ta GPS-mipuiimau.

PospaxyHKu Ha OCHOBI TPHIOHO-
MeTPUUYHUX (PYHKIINA BUKOPUCTOBY-
I0Th y Oiojorii (peHTreHOCTPYKTYP-
HUI aHaJNi3), MequuHill BisyaJsisamii
(komm’toTepHa TomMorpadia i Y3I).

I

IIig 3eMJIe10 BCTAHOBJIIOIOTH PO3MipU POAOBUINA
KOPUCHUX KOMAJIUH i Iif3eMHUX BOI, OYAYVIOTh TY-
HeJi as TpaHcoopTy Toio. Ilepin Hixk OymyBaTu
MIaXTy OJIA BUAOOYBaHHS BYT1JJs, IIOTPiOHO 3HATH
po3mipu Ta KyT Haxuiry miacra. 11106 ix BusHaumTu,
po0IATh 3 CBEPJIOBUHU Y TPHOX PIiBHUX MiCI[aX
i 3’sCOBYIOTH, HA AKil rIubuHi y KOKHOMY MicIi
3asarae miact. Ha ocHOBI mux maHuMX i cneriais-
HUX PO3PaxXyHKiB, ITOB’A3aHUX 3 TPUTOHOMETPUY-
HUMU QYHKI[IIMH, BCTAHOBJIIOIOTEH TMOTPiOHI maHi.

A ne me BUKOPHCTOBYIOTH TPHUIO-
HoMmeTpito? HaBeniThs cBOI mpuKJIagu.
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11106 po3B’sI3yBaTH HEe TIMbKU MPAMOKYTHI, a if 0yAb-AKiI TPUKYTHUKH, Tpeba
3HATHU TeopeMM KOCUHYCIB i cuHyciB. [lJyida Kparoro ix podyMiHHA JOMOBUMOCH,
110 CTOPOHU TPUKYTHUKA — IIe 1X MOBXKUHU, a KYyTU — IX rpagycHi mipu. Ilepe-
Ba’KHO MO3HAYATUMEMO CTOPOHU JIATUHCHKUMU OyKBaMu a, b i ¢, a mpoTuiiesxHi
iMm KyTu (upu BepmmHax A, B, C) — rpernpKkumu jitepamu o, P i 7.

(Kocuhycis). Keagpat cTOpOHU TPUKYTHUKA AOPIBHIOE CyMi KBaapaTiB ABOX
iHLINX AOro cTopiH 6e3 NOABOEHOro JO00YTKY LLUX CTOPiH HA KOCUHYC KyTa
MiXK HUMn.

AOBEAEHHS.

Hexait ABC — noBinmbHUI TPUKYTHUK B
(mag. 128), AB=c,AC=b,BC=ai LA=q. a
Iosememo, 110 a? = b? + ¢? — 2bc cos o. ¢

IIpoBegemo BucoTy BH naHOTO TPUKYTHUKA o
i 3HaiiieMo KBaapaT CTOPOHU a 3a TEOPEMOIO A C
ITigparopa 3 aBHC. H b

1) fAximo o < 90°, To BH = ¢ sin «, Maur. 128
AH =ccos o, CH=AC - AH =b — ¢ cos 0.

Tomi a? = BH? + CH? = (¢ sin o) + (b — B
— ¢ cos o)? = ¢%sin? o0 + b2 — 2bc cos o +
+ c2cos?a = c?(sin?o + cos?a) + b2 — 2bc cos oL = a
=% + b%? — 2bc cos o. Bunanok, roau £C — ¢
TYIIUN, PO3TJIAHBTE CAMOCTIHHO. a

2) fxmro o > 90° (maux. 129), To H Y 5 C
BH = ¢ sin (180° — o) = ¢ sin a,
AH = ¢ cos (180° — o) = —c cos @, Mau. 129
HC=AC+AH=b+ (—ccoso)=b — c cos .

Sk i B mmepriomMy BUIAAKY:

a’?=BH?+ CH?=(csin o)+ (b — c cos )’ = B
=c? + b2 — 2bc cos .

3) fAxio o= 90° (mai. 130), o AABC mps- a
MOKyTHUH i cos o0 = 0. 3a Teopemoro ITiparopa c
a?=b%+ c? =b% + ¢ — 2bc cos o.

Omxe, akuM Ou He OYB KYT Ol TPUKYTHUKA A 5 C
ABC zaBxamn

a®>="b%+ ¢ — 2bc cos o. [] Mau. 130
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3eeprims yeazy!

Teopewma ITiharopa — oxkpemwuii BUIIaloK TEOPEeMU KOCUHYCiB. 3a TEOPEMOIO
KocuHyciB ¢® = a?+ b% — 2ab cos ¥. dximo & Y= 90° 1o cos Y= 01 c?=a? + b2

3 dopmyau a? = b? + c¢? — 2bc cos 0. BUILIUBAE:

b*+c*—a’
coso=—""".
2bc

IIa dopmysa mae MOKJIMBICTL 3a JAHWMM CTOPOHAMHU TPUKYTHHUKA O0UMC-
JIIOBATH Horo KyTu. Bsaraji TeopemMa KOCHUHYCIB IIOB’A3y€ YOTHUPU €JeMEHTHU
TPUKYTHUKA: TPU CTOPOHY TPUKYTHUKA 1 KyT. ToMy 3a I[i€l0 TEOPEeMOIO 3aBIK AN
MOJKHA 3HAUTHU OAUWH i3 HEBiJOMUX eJIeMEeHTiB, SAKIITO Bigomi iHImi Tpu!.

BukopucToByouu TeopeMy KOCHMHYCIB, TOBEIEMO TaKy TeOpeMmy.

“TeopEmA |8

(BnacTtuBicTb piaroHanen napanenorpama). Cyma kBagpaTiB giaroHanemn
napaJsenorpamMa AOpiBHIOE CyMi KBagpaTiB MOro CTOpPIiH.

AOBEAEHH4.
Hexaii croporu mapaJieaorpama a, b, a, b, B b
a miaromani — m i n (max. 131). 3a Teopemoro ¢
KocunyciB 3 AABD i AABC BiAmoBigHO MaeMo: “ ;
m? =a?+ b%2 — 2ab cos A,
2 _ 42 2 _
nf=a>+b>b 2ab cos B. A - D

Ockinmbru ZB=180°- ZA, a KOCUHYyCHU TaKUX
KYTiB BiIpi3HAIOTHCA TiJIBKY 3HAKAMMU, TO COS B = Maur. 131
=—cos A. Tomy m? + n? = 2a? + 2b% — 2ab cos A +
+ 2ab cos A = 2a? + 2b2.

A 1e it Tpeba Oys0 moBecTu. [ ]

— A9 AONUTIMBUX :

BrKopUCTOBYIOYM TEOPEMY KOCUHYCIB, MOXHa BCTAHOBUTU BUA, TPUKYTHN-
Ka (FOCTPOKYTHUIA, NMPAMOKYTHUIA Y/ TYMOKYTHUIA), HE 0BYMCIIIOYN A0r0 KYTH.
Bioomo, Lo npsiMuid Y TYNnA KYT TPUKYTHUKA NEXUTb NPOTU HANBINIbLLOIT 10ro
cTOpOHU. Hexainy aAABC cTOpOHWU a, b, ¢ i Hanbinblwa 3 HUX — a. Y LubOMy BU-
naaky Kytv B i C rocTpi, a kyt A moxe Oyt rocTpum, npsaMmmm ado Tynum. LLLo6
b®+c? -a°
2bc
Akuwo b? + ¢2 > a2, To cos A > 0, 3 yoro BMNAMBae, WO LA — roCTpUiA.
Akwo b?+c?=a?, 1T0cosA=0i LA — npamuin. Akuo X b +c?<a? 10 cosA<0
i ZA oyne Ttynum. OTXe, SKLLO:
b?+ ¢c? > a?, To LA — rocTpuid;
b?+ c?=a?, T0 LA — npamuit;,
b2+ c?<a?, 1o ZA — Tynui.

Le 3’dacyBaTtu, CKOpUCTaeMocs GOpPMyJsiol0 cos A=
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

o=

Chopmy.tioiiTe TeopeMy KOCHHYCIB.

ITokaxxiTe, 1m0 Teopema Iliparopa — HaCIIiIOK TeopeMu KOCUHYCiB.
fAx sHAWTH KyTU TPUKYTHUKA 3a BiIOMUMM HOTO CTOpOHAMU?
Yomy mopiBHIOE cyMa KBaApaTiB AiaromaJeii mapaJiejiorpama?

BuKkOHAEMO PA3OM

e 3HaNIITh KOCHMHYC HAIMEHIIIOT0 KyTa TPUKYTHINKA, CTOPOHU AKOro 3, 51i 6.

BrakiTh mabimixkeHne 3HAUCHHA Mipu IILOTO KyTa.

Halimenmuii KyT O J€KUTHh TPOTU HANMEHINOI CTOPOHU. 3a TEOPEeMOIO KO-
cunycis a? = b% + ¢ — 2bc cos oL MaEMO:
32=52+62-2-5-6 - cos o, 3Bigcu

52 13

60coso=5"+ 6" - 3°=52, cosa.=—=—=~0,8667.
60 15

3a Tabauieio Ha gopsalli sHaxogumo: o = 30°,

SHAUAITh MOBXKUHY MeAiaHM TPUKYTHUKA 3i B
cropoHamu 12 cm, 14 cm i 22 cm, ipoBeseHy 12 14
JI0 HaMOiJIbIIIOl CTOPOHH.

Hexait y nABC AB = 12 cm, BC = 14 cwm, M

AC = 22 cm, BM — wmepniana (man. 132).

IIpomoB:xkuMoO Memiany 3a Touky M Ha BigcTaHb D

MD = BM i cuosryuunmo TouKy D 3 Toukamu A
i C. Yorupurkyruauk ABCD — mapaJjiesorpam,
00 IioTO JiaroHAJIi B TOUIli MEPETUHY AiIATHCA
HaBITiJI.

Tomi AC? + BD? = 2(AB? + BC?), tooto 222 + BD? = 2(122% + 142), maemo:
484 + BD? = 2(144 + 196), sBigxu BD? = 2 - 340 — 484 = 196.

Or:xe, BD = 14 cm, Tomi BM = 7 cm.

Maux. 132

SALAUI | BTPABU

BUKOHAMTE YCHO

412. fAxoro 6yae piBuicTb a? = b% + ¢ — 2bc cos o, axio o = 90°?
413. Yomy mopiBuioe Kyt B B rpurkyTHUKY ABC, sikimo: a) b2 =a? + ¢?;6)a=b=c?
414. ]IBi cTOPOHU TPUKYTHUKA CTAJi, a KyT MisK HUMU 30iabITyeThed. [loBeaiTs,

10 TIPY IIbOMY TPETS CTOPOHA 30iJBIITYETHCA.
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415. Kopucryrouunch mamioaKkoM 133, BupasiTs 3a Teope- N
MOI0 KOCUHYCiB KOJKHY CTOPOHY TpuKyTHUKAa MNK .

416. BupagziTs KOCUHYC KOKHOTO KyTa TPUKYTHUKAa M N K k m
(man. 133).

417. 3HaiigiTs cyMy KBaZpaTiB Aiaronaseit pom6a 3i cro- M n K
POHOIO a.

418. 3HaligiTh CyMy KBaApaTiB AiaroHajgell IpPAMOKYT- Mas. 133

HUKAa 3i cropoHamu a i b.

419. 3uaiigiTes HeBigoMy cTopoHy TpuKyTHUKA ABC, AKIIO:
a) AB=5cm, AC =8 cm, LA=60° ©6) AB=4cm, BC=10cMm, £LB=120°.
420. 3uaigiTes HeBioMy cTopoHy TpuKyTHUKA MNK, AKRIIO:
a) MN =4 cm, NK = 2 cm, 4N =605
6) MN = 3 cm, MK =22 cv, /M =135°%
B) NK = 2 cm, MK =23 cm, ZK =30
r) MK =7 cm, MN =8 cm, £M =120°.
421. 3uaiigite /B TpurkytHuka ABC, akimo:
a) AB =5 nm, BC =8 om, AC = 7 nwm;
06) AB =8 kM, BC =7 kM, AC = 13 xM™.
422. 3HalgiTh KOCUHYCH KYTiB TPUKYTHUKA 31 CTOpOHAMMU:
a)bem,6cmi7cm;0)2cm,4cemibcm.
423. ®yT60abHI B?pOTa AB MamoTh - A B
puny 8 sapziB (mana. 134). I'pa-
Bellb X 3a0UB T'0JI, KOJIU 3HAXOTUB- / /
cs Ha Bigcraui 25 Apais Bim ogHiel
cTitiku BopiT i 28 aApaiB Bix inmIoi.
Ilig axuM KyTOM rpaBelb 0aUUThH

BOpOTA 3 IIHOTO MicIia?
424. ToCTPOKYTHUM UK TYIOKYTHUM \/
€ TPUKYTHUK 31 CTOPOHAMMU: x
a)3cm, bcmi 7 cm;
6) 5 cv, 7 e i 8 cm? Mau. 134

425. CTopoHU TPUKYTHUKA HOPiBHIOIOTH 6 cM, 14 cm i 16 cMm. S3HalgiThL cepes-
Hi#l 3a MipoO KyT.

426. 3HaliTh HAMOLIBIINYT KYT TPUKYTHUKA 31 croponamu 6 cm, 10 cm i 14 cwm.

427, 3uanigiTe miaromaii mapajesiorpama, SKIIIO HOro CTOPOHU OOPiBHIOIOTH
Temi 842 cM, a rocTpuit Kyt 45°.

428. HiaromaJii mapaJjejgorpamMma JOPiBHIOIOTH 83 cmi 16 CcM, a KYyT MiK HUMU
30°. 3HanAiTh CTOPOHU ITapaJjejorpama.

429. CropoHu mmapaJiejiorpamMa JOpPiBHIOIOTE 13 ¢cM i 15 cMm, a oxgHa 3 miaroHasei
mopiBHIOE 14 cM. S3HAHAITL HOBKUHY APYTroi AiaroHaJsi.
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430.

431.

432.

433.
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HiaromaJi mapaJiesiorpama JOopiBHIOIOTH 7 cM i 11 cM, a ifioro mepumeTp
26 cM. 3HAUOITL CTOPOHU IIapaJjieorpama.

CropoHu mapaJjejorpamMa OOPiBHIOIOTH 6 ¢cM i 7 cM, a miaroHasi mpomop-
mitigi yncaam 11 i 7. 3HAAAITE JOBKUHM JiaroHAJEH.

CropoHU TPUKYTHUKA HOPiBHIOOTH 11 cM, 12 cm i 13 cMm. 3HAHAITH MOB-
JKUHY MeTiaHu’, IPOBeAeHOol 10 HalibiabIIIol CTOPOHI!.

IBi cTOpOHU TPUKYTHUKA NOPiBHIOIOTE 6 cM i 8 cM, a Mefmiama, mpoBegeHa
IO TPETHOI CTOPOHU, JOPiBHIOE V14 em. 3HaNJITh TPETIO CTOPOHY TPUKYT-
HUKA.

434.
435.
436.

437.

438.

439.

440.

Y AABC AB =6 cm, AC = 14 cm, ZB=120°. 3mnaiigits BC.

Croponu AC i BC tpukytuuka ABC BigmoBigHo gopiBHiooTh 9 cMm i 21 cm,
a ZA=60°. 3uaiigite AB.

HBi cTOPpOHM TPUKYTHWKA MPOIOPIiiiHi unciam 3 i 8 Ta yTBOPIOIOTH KYT
60°. 3ualifiTh mepuMeTp TPUKYTHUKA, SAKIILO TPETS CTOPOHA MOPiBHIOE
35 cm.

CyMa IBOX CTOPiH TPUKYTHUKA HOopiBHIOE 32 cM, a KyT Mix HumMu — 120°.
3HaAUIITh IIi CTOPOHU, SIKIIO TPETsS CTOPOHA MOPiBHIOE 28 cM.

JloBKUHA XBUJINHHOL CTPIJIKY TOAMHHUKA J0-
piBHioe 6 cMm, a roguHHOI — 5,2 cMm. ['oguH-
HUK MOKaaye moayneHsb (Mmaj. 135). Hepes ary o 12 ’,
HaWMEHITY KiJIbKiCTh XBUJIWH BifICTAHb MiXK N ’
KiHnsgMu cTpinok mopiBHioBatume 3,2 cm? - 10 T 2 -
A 11,2 cm?

Ha manrouky 135 300paskeHo HeIpaIlfoUMin
TOAWHHUK, TKUU TOKa3ye Moy eHb. [loBKuHA .8 4 -
XBUJIMHHOI CTPiJIKU I[HOT'0 TOJMHHUKA AOPiB- Lo 5 O
e 20 cm, a roguaHOI — 17 cm. uTuHa, v, 6o
IrpalOuNCh, IOBEPTAE JIHINE XBUJIMHHY CTPij- o

Ky. YCTaHOBIiTH BiAMMOBigHiICTh MiK KiJTbKic-

Ti0 xBuanH (1-4), AKy IOKasye 3a IUX YMOB Mau. 135
XBUJIMHHA CTPiJIKAa, i BiICcTaHHIO MiXK KiHIIIMU

cTpisok rogunHUKa (A—II).

1 10 xB A =23 cm
2 15 xB b =19 cm
3 25 xs B = 36 cm
4 7,5 xB I' =26 c™m

I =14 cm

OpauH i3 KyTiB piBHOOEAPEHOTI0 TPUKYTHUKA 3 OCHOBOIO 2+/21 cM mopiBHIOE
120°. 3uaiigiTe MeaiaH TPUKYTHUKA.
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441. BM — wepniana tpurkytuuxka ABC. 3uangite AB, akimo AC = 16 cwMm,
BC =13 cm, ZBMC=120°.

442. Mepgiana, mpoBejeHa 10 CTOPOHU TPUKYTHHKA 3aBIOBIKKU 32 CM, IOPiB-
HIo€e 14 cM i yTBOpPIOE 3 IIi€lo cTOPOHOIO KyT 60°. 3HalAiTh iHIII cTOPOHU
TPUKYTHUKA.

443. YV TpUKYTHUKY MeJiaHa i cTOpoHAa, 40 sSKOI BOHA IIPOBeJeHa, JOPiBHIOIOTH
Bigmosigmo 10 cm i 30 cm. 3HAWAITL CTOPOHU TPUKYTHUKA, AKIIO HOT0
mepuMeTp AopiBHIOE 64 cMm.

444. ]IBi cTOpOHU TPUKYTHUKA JOPiBHIOIOTE 6 cM i 10 cM, a MmexniaHa, IpoBeeHa
IO TPETHOI CTOPOHU, JOPiBHIOE \/ﬁ cM. SHAWULITh:

a) TPeTI0 CTOPOHY TPUKYTHUKA;
0) HaWOIMBIINN KYT TPUKYTHHUKA.
445. CTopoHu TPUKYTHUKA — a, b i c. JloBexmiTh, 110 MediaHa, mMpoBemeHa

1
[0 CTOPOHU a, NOPiBHIOE M = 3 2(b*+c?)-a?.

446. Y napanenorpami ABCD AD =8 cm, ZA=60° a Bucora BH=2\/§. 3Haii-
IiTh miaroHaJsi mapaJseJsiorpaMa.

447. JIBi cTOPOHU TPUKYTHUKA JOPiBHIOIOTH 4 cM i 5 ¢M, a CMHYC KyTa MisK HUMU
mopiBuioe 0,6. 3HAAITH TPETIO CTOPOHY TPUKYTHHUKA. CKiJIBKY PO3B’ A3KiB
Mae s3amzaya?

448. VY rpanenii ABCD (BC ||AD) AD = 11 cm, BC = 3 c¢m, AC = 6 cm,
BD =10 cm. 3HaigiTh:
a) KyT MiK AiaroHaaAMu Tpamelrii;
0) KOCMHYCU KYTiB, AKi YyTBOPIOIOTH AiaroHaJji 3 OCHOBaAMU Tpamelrii.

449. Bidxpuma 3adaua. Bwuiimosmiu 3 aBTobyca, Tersana i Muxaiiio mocmi-
muau gogomy. KoskeH 3 HUX pyxaBcsd NPAMOJIIHINHO, aje i KyToM OauH
no omuoro: Terdana 3i mBuaKicTio 6 KM/rox, a Muxaiso 3i MBUAKiICTIO
8 kMm/rox. 3HAWAITh BiicTaHb MijK X OyIUHKAMU, SAKIIO

450. Y mnOpsaMOKyTHOMY IapaJjeJjemnimeni

ABCDA,B,C,D, AB = 12, BC = 18, BB, = 6. Df G
3HaWIiTh KOCUHYC HAW0iJIBIIIOTO KyTa TPHU- !
kytHUKa A,BC, (Man. 136). A, : B,

451. oBexiTs, 110 B apaJjiesiorpaMi mpoTu 6iyib- o S
IIIOTO KyTa JEKUTH Oisbirna giaronans. Yu XD ¢
IpaBuUJIbHEe 0OepHEHE TBEPAKEHHSA? Pl

452, JIBi CTOPOHU TPUKYTHUKA HOPiBHIOIOTH A B
aib, a Kyr MK HUMHU O. SHAUITITH IO- Maur. 136

BKUHY OiceKTpucu, MPOBeeHOI 3 BepIIIu-
HU IIHOTO KyTA.

453. BL — O0icekrpuca tpukyTtHuka ABC. 3HaiigiTe Kocunyc LABL, AKIIO
AB =a,BC=0b, BL=1.
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MPAKTUYHE 3ABAAHHS

454. 3ualigiTs HeBimoMi CTOPOHM i KyTHM TPUKYTHUKiB, 300pasKeHMX Ha Ma-
aoHKY 137, BuKopucToByioun nporpamy Excel i 3pasok, mogauuii Ha MaJIIOH-

Ky 138.
A 15 Q K
L B 4,8
6,3 720
L M
C P 14,8
Mau. 137
RACLAS ~ (sl =SORTICA2404%2-2°C4° D4*COS{RADIANSIEA)))

e[ c | o | & [SENCE c |

AB AC A CB

D ms|=5r:m'r:ﬁc4-z+n4-ﬂz-2"c4*n4"cos[nmmms{a4]]]
uncag) |

AR AC A CEB
13 21 105 283

Euw-dvv-h|-.uuu-ﬂ
>

Mau. 138

3ADAYI 019 NOBTOPEHHS

455. O6umncaiTh:
a) 2sin 120° + cos 90° - sin 135° — tg 60°;
6) cos 120° — ctg 60° + sin 90°cos 135°.
456. CopocTiTs BUpas:
a) (sin o + cos )? + (sin o0 — cos ®)?;
0) sin* oo + cos* o + 2sin? o cos? o — 1.
457. TaHo BeKTOPU 4 = (1; —3) ib= (7 ; 2). SHAUAITh CKAJAPHUIN JOOYTOK BEK-
TOPiB:
a) (a+6) i (a-b);
6) (2a-6)(b+3a).
458. 3HaigiTe 1I0Iy PiBHOOEAPEHOr0 TPUKYTHUKA 31 cTopoHamu 25 ¢M, 25 cm
i 14 cwm.
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“TeopEMA | o

AiameTp Kona, onMcaHOro HaBKOJ10 TPUKYTHUKA, AOPIBHIOE BiAHOLLUEHHIO
CTOPOHMU TPUKYTHUKA A0 CUHYCa NMPOTUJIEXHOro KyTa.

AOBEAEHHY4.

1) Hexaii maHO rOCTPOKYTHUII TPUKYTHUK ABC, y SKOro BijoMi cTopoHa
BC = a i porunexuauii it Kyt A (man. 139). IIposegemo miamerp BK kouia,
ONMCAHOTO0 HABKOJIO TPUKYTHUKA, i Bigpisox KC.

Kyt BCK — upsamuii, 00 BIHCAHUH i cliupaeThcs Ha giameTp; Kytu K i A —
piBHi, 60 Bomucadi i ciupaioTbesa Ha ogHy i Ty camy ayry BC. Tpukyruuxk BCK
npAMoKyTHHU# 3 rimorenys3o BK = 2R. Tomy BC : BK = sin K, 3Bigku BC =
2R sin K = 2R sin A, To6t0o a = 2R sin A.

2) fAxio kyt A tynuii (maua. 140), to ZK =180°— LA. Cunycu Takux JBOX
KyTiB piBHi: sin(180°—/A)=sin A. Tomy i B I[bOMY BUIAIKY

BC =BK sin K =BK sin(180°-~ ZA)= BK sin A, a = 2R sin A.

B
’ B ’ B
A AL
A ‘
-}
/ N\
K K C
Maua. 139 Maua. 140 Maux. 141

3) fAxmio KyT A npamuii, To BiH cnupaeThed Ha Aiamerp (masa. 141), TobTo
a = 2R = 2R sin A, 60 cuHyC IPsAMOro KyTa mopiBHioe 1.

Omxe, 3aBkau a = 2R sin A, 3Bigku 2R = . ITe #1 Tpeba O6yso moBecTu. [ ]

sin

3eeprimov yeazy!

BUKOpPHUCTOBYIOUH III0 TEOPEMY, MOKHA 3HAXOAUTHU PaAiyc KOJIa, OIIICAHOTO
a

HaBKOJIO NOBIJIBHOTO TPUKYTHUKA, 3a (hopmyrnoro R= S A
sin
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(CnHyciB). CTOPOHM TPUKYTHUKA NPONOPLUiliHi CUHYCcaM NPOTUJIEXHUX
KyTiB.

AJOBEOEHH4A.
3 1momepesHLOI TeOpPeMU BUILINBAE, IO
¢ _op % _op ¢ _op
sin A sin B sinC
Oroxe,
a b ¢ __2R.

sinA sinB sinC
A 1e #1 osHauae, III0 CTOPOHU TPUKYTHUKA @, b, ¢ IPOIOPIiiHi cuHycam
mpoTuiaekHuX KyTiB A, Bi C. []
TeopeMy CUHYCiB BUKOPUCTOBYIOTh AJIA 3HAXOIKEHHA HEBIJOMUX CTOPiH TPU-

KYTHUKA 3a BiIOMOIO CTOPOHOIO i IBOMA KyTaMU, a TAKOK JJIA BHAXOJKeHHA Ky TiB
TPUKYTHUKA, SIKIO BiJOMi ABi CTOPOHU i KYyT, AKUU JIEKUTH IPOTHU OJHI€E]l 3 HUX.

IIpuknad. Binoma cTopoHa TPUKYTHUKA i JBa KyTU:
a=27,3 cm, £LB=43°, ZC="75°. 3uaiigiTs ABi iHIIi f0T0 CTOPOHU.

27, .
Posé’azanna. LA=180°-43°-75°=62°. — .3 =— b =— ¢ , 3BiTKM;
sin62° sin43° sin75°
po 273:sind8” o), _27,8sin75° .4 o
sin 62° sin 62°
— AN AOoNUTIINBUX ~
Teopemy CUHYCIB MOXHa A0BECTM iHakwwe. Ha- C
npuknan, supa3mtu Bucoty CH TpukyTHuka ABC
[BOMa pisHMMKM cnocobamu (man. 142): b a
CH=bsinAiCH=a sin B, 3Bigkun
bsinA=asinB, —2& - P _itp A B
sinA sinB
Ti, koMmy BigoOMa ¢popmyna niaowi TPUKYTHUKA Man. 142

S= %ab sinC, MOXyYTb BU3HA4YMTM MIOLLY TOFO CaMOro TPMKYTHMKA TPbOMa pPi3-
HUMMK cnocobamu:
S=labsinC=lbcsinA=lacsinB,
2 2 2

i KOXHY YacTUHY PIBHOCTI noainutn Ha 0,5abc. CnpobyiTe CaMOCTIMHO 3aKiHYNTLK
KOXHE 3 UUX 0OBeEeHb.
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SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

1
2.
3

L

. ChopmyaioiiTe TeopeMy CUHYCIB.

Axi samaui MosKHa pO3B’A3yBaTH 3a TEOPEMOIO CUHYCiB?

. Homy mopiBHIOE BiJHOIIIEHHS CTOPOHMW TPUKYTHHUKA A0 CHHYCA IIPOTUJIEK-
HOTO KyTa?

Yomy mOpiBHIOE pajiiyc KoJjia, OIMCAHOT'0 HABKOJIO TPUKYTHUKA?

fAx sHAliTH CTOPOHY TPUKYTHHUKA, 3HAIOUM PAiyc OIMMCAHOIr'0O KoJjia i mpo-
TUJIEKHUN KyT?

BUKOHAEMO PA3OM

©

B
3uailiniTe cropouy BC tpukytHuKa ABC, AKIIO
AB =12, LA=0, ZLC=vy (man. 143). 12
3a Teopemorio cuHyciB gas1 aABC maemo:
AB B 125si - Y
- = _C , 3BigKm BC:'s—lnoc. A c
siny sino siny Max. 143

3HaWOiTE pamiyc KoJja, OIMMCAaHOTO HaBKOJO piBHOOiuHOI Tpamerii ABCD,
BucoTra AKkoi BH mopiBHIOE 24 c¢M i ginnTh 6iabIlly ocHOBY Ha Biapisku 10 cm
i18 cm.

Hexait ABCD — piBHOOiuHa Tpamelris, y saxoi B C
BH =24 cm,AH =10cm i HD = 18 cm (may. 144).
Koo, onucane HaBkoJio Tpamnenii ABCD, omnu-
came it HaBK0JI0O AABD. Tomy 3uaiizemMo pamiyc 24
KOJia, ONMCAHOTO HABKOJIO TPUKYTHUKAa. s ‘0
IBOTO CKOPHCTAEMOCS (POPMYJIOIO: A 10 18
D
H

2sin A
3a Teopemoio Iliparopa 3 rABH: Mau. 144
AB=+/24"+10% =26 (cm).
Omroxe, sinAzﬂzﬁzﬁ.

AB 26 13

Ba Teopemoio ITiaropa 3 aBHD: BD=+/24%+18% =30 (cm).
BD 3013 65

Toni R=— =
2sino 2-12 4

=16,25 (cm).
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3ALAUI | BTPABU

BUKOHAMTE YCHO

459.

460.

461.

462.

463.

464.

Posrnanbpre masoHOK 145. 3aMminiTs * BUpasom
Tak, 1100 YTBOPUJIACH IIPABUJIbHA PiBHICTH:

m n * m
a) ———=—_; B) ——=——"j
sin o siny sina
k% m _sinq
sinf  sina’ *  siny
. Mau. 145
Kopucryrouncs manoakom 145, BKaKiTh XUOHY
piBHIiCTB:
n m n k siny sinp
a) ——=——"-; B) ——=—j r) = ;
siny sinoa siny sino k n
5) E_ m r) sinoe _ sinf m _sino
T H =0 — =
siny sino m k n siny

Yu icHye TPUKYTHUK, Y AKOI0: 1 1 1
a) sin A = 0,4; sin B = 0,8; sin C = 0,3; 0) sinA=E; sinBzg; sinC:Z;

B) sin A = 0,4; sin B = 0,6; sin C = 0,2?

Yomy mopiBHIOE pagiyc KoJia, OMMCAaHOT0 HABKOJIO PiBHOCTOPOHHBOTO TPH-
KYTHUKA 3i CTOpPOHOIO a?

Yomy mopiBHIOE pajiyc KoJja, ONMCAHOI'O HABKOJO PiBHOOEIPEHOTO TPH-
KYTHHUKA 3 OCHOBOIO a i KyToM mipu Bepiruui 120°7

3HaliTh paZiyc KoJia, OMMCAaHOTO HABKOJIO PiBHOGIuHOI Tpamerii 3 mia-
romasio 10 cm i rocTpum KyTom 45°.

465.

466.

467.

468.

Bupasits 3a TeopeMoOi0 CHUHYCiB KOMKHY CTOPOHY F
TpukyTHuka EFK (mai. 146).

Kopucryrouncs masorkom 146 i Teopemoro cuHyCiB,

BUpasith cunycu KyTiB E, F i K tpukytHuka EFK.

3HanaiTe cTopory AB TpukyTHUKa ABC, AKIIO:

a) BC = 8 cm, ZA=30°, /C=45% E K
6) AC =9 cm, £LB=60° ZC=45°% Mau. 146
B) BC =16 cm, LA=45° /B=105°.

3uanigite cropory AC tpukyrauka ABC, aKIo:

a) AB =20 cm, £LB=30° ZC=45°%

6) BC =15 cm, LA=60°, £B=45%

B) AB =18 cm, LA=105° ZC=30°.
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469. 3uaiigiTe roctpuii Kyt C TpukyTHUKa ABC, AKIIO:
a) AB=6+2 cum, BC = 6 cv, £A =30
6) AC = 18 cm, AB=96 cm, /B=45°%
B) AC =9 cm, AB=36 cm, £B=120°.

470. 3uangits roctpuit KyT A TpukyTHUKa ABC, AKIIO:

B
a) AB =6 cu, BC=36 cm, £C=45°%
6) AC = 12 cm, BC=4/3 cv, ZB=60°.
471. 1106 Bu3HAUUTH BificTaHb BiJ TOUKU A O HEIO- % -
crymHOl Touku B (Man. 147), Bumipsanu BigcTaunb
AC = 40 m i xyru: ZBAC=57°, ZACB=63°. 57° 63°
C
40

BuaiiniTe Bincrans AB. A
472. JliaroHaJib ITapaJjieJiorpaMa JopiBHIOE d i yTBOPIOE

3i croponamu Kytu o i . 3maigiTe cTopoHU Ma. 147

mapaJeyorpama. c
473. BukopucroByouu gaHi maaonka 148, ycra-

HOBiTB BimmoBiguicTs MixK Bigpiskamu (1-4),

300paskeHNMH Ha IIbOMY MAJIOHKY, i iIXHiMu B

moxxuHamMu (A—II). 30° A

1 AB A =33 118° =D

2 BD b =18 22

3 CD B =39 A

4 BC I =23 Mau. 148

I =41

474. OcHoBa piBHOOEIPEHOr0 TPUKYTHUKA JOPiBHIOE 6 CM, a KYT IPU BepIINHI
mopiBHIOE 150°. 3HalAiTE pamiyc ommcaHOro KoJa.

475. OcuoBa piBHOOEIPEHOI0 TPUKYTHUKA AOpPiBHIOE 12 ¢M, a KyT IPU OCHOBI
mopiBHIOE 30°. 3HAHAITL pagiyc ommcaHoTo KoJa.

476. 3HaligiTe pamiyc Koja, OIMMCAHOTO HAaBKOJIO PiBHOOiIUHOI Tparmelii 3 mia-
romasuro 10 cMm i rocTpuMm KyTom 45°.

477. 3uatigite LA i /B Ttpurytauka ABC, AKII0
AB =12 cm, BC=6.6 cm, £C=45° Ckizeku
po3B’sA3KiB Mae 3amaua?

478. Y tpukytaury MNK MN = 3 cwm, MK=\/§ cM,
/N =30°. 3umangite HeBigomi KyTtu. CKinbKu
po3B’sA3KiB Mae 3amaua?

479. Yu icuye tpuxkytHuk ABC, y sxoro AB =15 cwm,
BC =8 cm, sin Z/A=0,6?

480. 3a pmamumm manoHKaA 149 obumcrniTe Bucory [ :
crpyMmens Bogu dourany CO, akiio AB = 0,5 M, L OfiIf ANEB
/A =8T7° /B=84°. Maor. 149
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481.

482.

483.

484.

485.

486.

487.

488.

489.

490.

491.

492.

493.

Teopema CUHYCIB 121

Ha xareri BC tpukytauka ABC (£C =90°) B3aro Touky K Tak, mo BK = a,
Z/KAB=0, LAKB=f. 3uatigits croponu Tpukyruuka ABC.

Ha mpogossxenni katera AC 3a Toury A y Tpurytaury ABC (£C =90°) B3saTo
tourky M rtak, o AM =m, ZCAB=0, ZCMB =[. 3HaiifiTh CTOPOHU TPUKYT-
nuka ABC.

Hiaronaap piBHOGIiUHOI Tpamernii opiBHIOE d If YTBOPIOE 3 GiJBIIIOI0 OCHO-
BOIO KYT O, a 3 6iYHOIO CTOPOHOIO — KYT . 3HAWAITH CTOPOHU Tpamerrii.
KyTu TpuKyTHUMKA AOPIiBHIOIOTH O, [ i y. 3HAWAITH CTOPOHM TPUKYTHUKA,
AKIITO HOT0 IIepuMeTp AopiBHIOE P.

¥V piBHOGeapeHomy TpuKyTHUKY ABC (AB = BC) uepes cepeauny Bucotu BH
IPOBEIEHO IPAMY, AKa mepetuHae cropoHu AB i BC y Toukax M i N Bin-
moBigHo. 3uaiaite BH, akmo MN =m, ZABC=0, £ZBMN =p.

OcHoBU Tparmeliii 7OpiBHIOOTE a i b (a > b), a rocTpi KyTU IPU OCHOBI —
o i B. Buaiigite 6iuHi cTOPOHU Tparmerii.

Biuna cropoHa piBHOOEIpPEHOTO TPUKYTHUKA AOPiBHIOE b, a KyT IPU BEP-
muHi — o. 3HAHAITH pajiyc ommcaHoro KoJa.

Kyru TpuKyTHUKA HOPiBHIOTE O, i 3. 3HAAITL BUCOTY, IPOBENEHY 3 BEp-
IIUHU TPETHOTO KyTa, SKIIO PaAiyc OMMCAHOTO KoJa AopiBHIOE R.
3HaANIITh KyTU TPUKYTHUKA, IBi CTOPOHY SIKOT'0 TOPiBHIOIOTH 6 ¢M i 2.6 cM,

AKIIO pajgiyc OIMMCAaHOTO KOJa IOPiBHIOE 2\/§ . CkinpKu po3B’s3KiB Mae
3amaua?

3HalIiTh pamiyc KoJa, OIMMCAHOTO HaBKOJO Tpallellii, oCHOBU SKOI ZOpiB-
HIOIOTH b cm i 13 cMm, a Bucora — 12 cm.

3HalIiTh pagiyc Koja, OMMCAaHOr0 HABKOJIO Tpallellii, 6iuHa CcTOpOHA SIKOI
mopiBuioe 15 cm, a pazgiyc Bmucamoro xKoja — 6 cm.

1106 micraTmcs mMOTIAAOM BepXiBKU AepeBa Bif HMigHIMKKA OYAUHKY, I10-
TPiOHO AUBUTHCA Bropy mig Kyrom 22°. A mo0 mobaunTu BepXiBKYy gepeBa
3 baJKoOHa, IO PO3TAITOBAHMM Ha BificTaHi 50 MeTpiB HaJ MOBEPXHEIO 3€M-
Jai, caimg muBuTHcA BHuU3 mig Kytom 50° (masa. 150). 3HaiimiTh: a) BUCOTY
nepeBa; 0) BifcTaub Bif mepeBa 10 OYAUHKY.

HoBexits Teopemy 9, KopucTyoounch MajoHKOM 151.

Mag. 150 Mau. 151
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MPAKTUYHE 3ABOAHHS

494.

495.

JlitTak Mae JeTiTm Ha cXin Bim omHOTO MicTa 4O iHIIIOTO 3i HMIBUAKiCTIO
400 km/roxn. OmHakK MOCTiHHO AMe MiBHiUHO-CXimHMU BiTep 3i MIBUAKiCTIO
50 kM/ron. ¥V AKOMY HAIPSAMi IOBUHEH PyXaTHUCHA JITAK i 3 AKOIO IIIBUJ-
KicTio, 11106 BUuacHO MpuOyTHU y IMMyHKT NPU3HAUYEHHS ?

Ha manoaKy 152 300paskeHO TPpU Koja, V KOXKHE 3 SAKUX BIIMCAHO TPU-
KYTHUK. BuMmipdAiiTe 1OBXKUHU CTOPiH i Mipu KyTiB KOKHOIO TPUKYTHUKA.
IlepeBipTe IpaBUIBHICTD TBEPIYKEHHA: PAAiyC KOJIa, ONMCAHOTO HABKOJO
OyIb-AKOTO TPUKYTHUKA, BUPAYKAETHCSA (DOPMYJIOIO:

a b c

2sinA  2sinB _ 2sinC

R=

Maun. 150

3AJJ,A'~II A9 NOBTOPEHHS

496.

497.

498.

SHAUITh:

a) KOCHHYC HAMOIJBIIOro KyTa TPUKYTHUKA 3i cTopomamu 3 c¢M, 5 cM
i 6 cm. BramiTh BUJ ZAHOTO TPUKYTHUKA;

6) cropony BC tpukyrHuka ABC, axiio AB =10 cm, AC = 14 cm, £ZB=60°.
BeTaHOBiITH BUJ 1aHOTO TPUKYTHUKA.

3adauwa Bpaxmazynmu. [[06yTOK DOBKUH IBOX CTOPiH TPUKYTHUKA, IIO-
IiJleHWiT Ha JOBXKUHY MEPHeHINKYJIApPAa, OMYIIEeHOTO Ha TPeTI0 CTOPOHY
3 IPOTUJIEKHOI BEPIINHY TPUKYTHUKA, JOPiBHIOE MOBMKUHI AiamMeTpa OIu-
caHoro kKoJia. IloBeniTs.

3HaliAiTh BUCOTH MHapaJiejorpama, SKII0 HOoro CTOPOHU AOPiBHIOIOTH 6 ¢M
i 9 cm Ta yrBOpPIOIOTH KyT 30°.
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Po3B’A3aTH TPUKYTHUK — Ile O3HAYAE 3HANTU HEBiJOMi 1OTO CTOPOHM i KyTH
3a KimbKoMa BimomuMu cropoHamMu i kyramu. IIpuramzaemo, K po3B’aA3yBaTU
IPAMOKYTHI TPUKYTHUKHU.

3adauwa. I'imoTeHys3a OIPIMOKYTHOTO TPUKYTHUKA JIO- B
piBaioe 10, a oguH i3 rocTtpux KyTiB — 40°. 3HaigiTh
iHIITi CTOPOHU i KYyTH TPUKYTHUKA. 10

Posé’sazannsn. Hexaii y aABC ZC=90° LA=40°,
AB =10 (max. 153).

Toni ZB=90°-40°=50%BC =10sin40°~10- 0,643~ 4 £ e
~ 6,43; AC = 10cos 40° =~ 10 - 0,766 ~ 7,66.

Bionosiov. /B=50° BC ~ 6,43, AC ~ 7,66.

TeopeMu CHHYCIB i KOCHHYCIB Oai0Th MOJYKJIMBICTHL PO3B’A3aTU OyAb-AKUI
TPUKYTHUK (Maj. 154) 3a TphboMa #oro manmmu ejeMeHTaMu (KPiM TPhOX KY-
TiB). IcHYIOTh YOTUPM BUAM OCHOBHUX 3a7ay HA PO3B’A3YBaHHSA TPUKYTHUKIB:

1) 3a 1BOMa CTOPOHAMHY i KYTOM Mi’K HUMU;

2) 3a CTOPOHOIO i BOMA MPUJIETJIMMU KYyTaMWu;

3) 3a TpbOMAa CTOPOHAMU;

4) 3a ;BOMAa CTOPOHAMY i KyTOM, TPOTUJIEKHUM
IO OOHiel 3 HUX.

PosrasamemMo Ko:KeH 3 IUX BUIAIKiB.

1. dAKmoro gaHO ABiI CTOPOHU i KyT MiK HUMU,
TO 3a TEOPEMOI0 KOCUHYCiB 3HAXOIATH TPETIO CTO-
POHY, a 3a TeOPEMOIO CUHYCiB — HEBiOMi KyTH.

Hano: a, b, y. IloTpibuo sHaiiTu ¢, o i P
(mam. 155).

Po3é’a3anna. CTOpOHY ¢ 3HAXOIUMO 3a Teope-
MO0 KocuHYCiB: ¢? = a? + b? — 2ab cos 7.

OnuH 3 HeBimoMUX KYTiB (He TOM, IO JIEKUTH
mpoTu OiJbIIOI CTOPOHM) 3PYyUHiIlle BU3HAYATH
3a TeopeMOI0 CUHYCiB:

Maua. 153

sinazaLnY, Toxi B = 180° — (o + ). Mau. 155
c

ARIT0 3K TOTPiOHO HEPITUM BUSHAYUTYA HANOLIBIITNI KYT TPUKYTHUKA, TO KPa-
IIe KOPUCTYBATUCA He TEOPEMOIO CUHYCiB, a TeOpeMOi0 KOCUHYCiB, 60 3HAK KO-
CUHYycCa Bipasy BKaKe Ha Te, TYIUU KYT YU T'OCTPUIl, a 3a 3HAUEHHAM CHHYCA
IIbOTO 3POOUTH He MOKHA.

2. fKIimo gaHo CTOPOHY i HmpHJeryai Ao Hel KyTH, TO CIIOYATKY 3HAXOLATH
TpeTift KyT TPUKYTHUKA, a IIOTiM 3a TEOPEMOIO CUHYCiB — CTOPOHU.



124 Po3gin 3. Po3B’A3yBaHHsA TPUKYTHUKIB

Hano: ¢, o i B. IloTpibuo 3HaiTHU ¥, a, b (man. 156). C
Posé’sazanns. Y= 180° — (o0 + PB).

CTOpPOHM 3HAXOAMMO 34 TEOPEMOI0 CHUHYCIiB:
a c . csino

— — =—— 3BigKM a=———.

sina  siny siny

. csin
Amnajyoriuno b= —B .
siny

3. fAxIio maxo TPpU CTOPOHU, TO OAUH i3 KYTiB
(kpaie HanOiIBMINI) 3HAXOAATL 3a TEOPEMOIO
KOCHHYCiB, APYTUil — 3a TEOPEMOIO CUHYCiB ab0
TEOPEMOI0 KOCUHYCiB.

Hano: a, b, c (a £ b < c). IlorpibHO 3HAaAlITH
o, B iy (mam. 157).

Po3é’a3anna. Ogue i3 KyTiB BHU3HAYAEMO
3a TEOpeMOI0 KOCUHYCiB (Kpalle meprimMm BU-
3HayaTh HaAWOIMBININKA KyT, 100 3HATH, TYIUH

BiH UM rocTpwuii):
ocTpuid) s Mas. 157
a“+b"-c
cosy=———.
2ab
Hpyruii i3 KyTiB BU3HAYAEMO 32 TEOPEMOIO CUHYCiB a00 KOCHMHYCiB:
. asiny b’ +c® —a’
sinoo=——- abo coso.=—7—".
c 2bc

Toxi B = 180° — (o + 7).

4. SIKu1o0 gaHO ABi CTOPOHM i KYyT HABIPOTHU
OIHi€l 3 HUX, TO 3a TEOPEMOIO CUHYCIB 3HAXO-
IATH CIIOUATKY KYT, IPOTUJICKHUY IPYTiil namii
cropoHi. Takux KyTiB Moixke OyTu mBa (AKIIIO
oouH O, To Apyruit 180° — o).

Hano: a, b, o. Ilorpi6uo 3uaiitu ¢, B iy

(mag. 158).
Po3é’a3anns. 3a TeOpeMOI0 CUHYCiB 3HaAXO-
Ao Ky B: Mau. 158
. bsino
sinf=——.
a

Ilorpi6Ho mam’ATaTu, 110 JAHOMY 3HAUYeHHIO sin [ OyayTh Bigmomimatu mBa
kyTtu: B i 180° — B. Tomy 3amaua Moske MaTu ABa PO3B’A3KU, i mOTPiGHO PO3-
TJISAgATA JBA BUMALKK: KOJHU KYT B — rocTpuil i Koau BiH Tymuid.

HMamxi saaxoxgmmo Kyt y: ¥ = 180° — (o0 + B).

asiny

3a TeopeMoIi0 CMHYCiB 3HAXOAUMO C: C=——.
sina
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— AN 4onnuTinBux )

IHO4j PO3B’A3yBaHHSA TPUKYTHUKIB PO3YMIIOTh LWIMPLLIE: cepen, AaHUX MOXYTb
OyTU HEe TiNbKXU CTOPOHWU i KyTU TPUKYTHUKA, @ N AedKi iHWi Noro enemMeHTn —
MegjaHn, BicekTpucu, BUCOTU TOLLO.

3apgaya. [1Bi CTOPOHM | MefliaHa TPUKYTHUKA, SKi BUXOOATb 3 OOHIEI BEPLUMHN,
DOpiBHIOOTHL BignoiaHo 10, 24 i 13. 3HanaiTb TPETIO CTOPOHY i KyTU TPUKYTHMKA.

Po3B’a3aHHs. Hexah BM — mepjiaHa TpukyTHuka ABC
(man. 159). Bigknagemo Ha npsimiin BM Bigpisok MD Tak, wo6
MD = BM, i cnony4nmo Touky D 3 Toukamm C i A. Ockinbkn
AM=MC (3aymoBoto) i BM=MD (3anobynosoio), ToABCD —
napanenorpam. Toai 3a BNacTMBICTIO AiaroHanen napane-
norpama AC? + BD? = 2(AB? + BC?). Moxemo 3HanTtn AC.

AC?=2(10%+24?)-26°=2-676—-676=676, 3Biokn AC=26.

3a TeopemMoto KOCUHYCIB 3 TPUKyTHNKa ABC: D

AC?=BC?+ AB? - 2BC - AB cos B, 3Bigku Man. 159
BC? + AB* - AC? _ 24 +10% - 26°

2BC-AB 2:24-10

AB 10

Toni cos A=——=_——~0,385. ZA=~68°. £C~90°-68°=22°.
oni cos A=~ =--=0,385 68°. ZC~90°-68

B

=0. Otxe, £ZB=90°.

cosB=

SAMUTAHHA | 3ABOAHHA 019 CAMOKOHTPOIJIIO

ChopmyroiiTe TeOpeMy CHUHYCiB.

ChopmyrioiiTe TeOpEeEMY KOCUHYCiB.

SK pPo3B’sI3yIOTH TPUKYTHUKHU 34 ABOMA CTOPOHAMH i KyTOM MisK HUMU?
SK po3B’sI3yI0TH TPUKYTHUKHI 3a CTOPOHOIO i ABOMAa KyTamu?

SK Po3B’sI3YIOTH TPUKYTHUKHU 3a TPhOMa CTOPOHAMI?

K pPo3B’sA3yI0Th TPUKYTHUKH 34 ABOMA CTOPOHAMHU i KYyTOM HPOTU OLHiel
3 Hux? CKiJIbKU PO3B’A3KiB MOXKe MaTH Id 3amaua?

SOk L=

BUKOHAEMO PA3OM

c Po3p’sokiTh TPUKYTHUK 3a ABOMAa TaHUMU cTopoHamu a = 39,7, b = 73,2
i xkyroMm mixk HEUMU Y = 46,5° (Mman. 160).

® 3a TeopeMoI0 KOCHUHYCiB
c=\/39, 7% +783,2° -2-39,7-73,2-cos 46,5° =54, 2.

. 39,7 54,2 .
3a TeopeMoI0 CUHYCIB — =— , 3BimKmu
. sino.  sin46,5°
sing =227 SIn46,5° 4 1oy

54,2

Tomi o = 32,1°, f = 180° — 46,5° — 32,1° = 101,4°.
Omxe, ¢ = 54,2, o = 32,1°, B = 101,4°.
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9 Hiaronauss mapasiesorpama gopisuioe 10 i yTBoproe 3i cropoHamu KyTu 26°
i 34°. 3HaigiTe cTOPOHNU IIapaJiejorpama.

® Hexait ABCD — mapaJiesorpam (maJs. 161), y skoro B 34957 ¢
AC =10, ZBAC=26°, ZBCA=34°.
Toni /B=180°-(26°+34°)=120°. 3a TeopeMoio 10
cunyciB 3 AABC 3uaiigzemo cropouu AB i BC.
AB _  AC 267
sin34° sin120°° 4 ) D
AC-sin34° 10-0,559
3Bi AB= = : =~6,5.
et sin120° 0,866 Mau. 161
.BC __ AC . Bpigen BC= A(j‘-s1n26 _ 10-0,438 ~5.1.
sin26° sin120° sin120° 0,866

Orxe, AB = 6,5, BC = 5,1.

SAAAYI | BMTPABU

BUKOHAUTE YCHO

499. Kopucrymouncs MaIlOHKOM 162, pO3KaiTh, K 3HAUTH HeBigoMi eteMeHTH
TPUKYTHUKA IJI KOXKHOT'O BUIIAAKY: a), 0) i B).

B B B
B
¢ a c
c
o o
A b C A C A C

a 0 8

Mau. 162

500. Ax smaiiTu KyTu poMmba, CTOPOHA SIKOT'O JOPIBHIOE a, a MEHIIIa AiaroHAJIb d?

501. Po3B’s2KiTh TPUKYTHHUK 34 JBOMA JaHMMU CTOPOHAMMU i KYTOM Mi)K HUMM:
a) b=22,c=26, o0="178% B) a =0,8, ¢c=0,6, p =50°%
6) a =10, b =5, y=102° r) a =49,3, b=26,4, y=47,3°
502. Po3B’AKiTh TPUKYTHUK 32 JAHOIO CTOPOHOIO i MPUJIETIUMU KYTaMU:
a) a =32, B=36° y=42° B) ¢ =17,4, o =64°, = 44°;
6) b=20, 0=31° y=124° r) a=17,3, B =28° y=109°.
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503.

504.

505.

506.

507.

508.

509.

510.

511.
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Po3B’soKiTh TPUKYTHUK 3a TPbOMAa CTOPOHAMM:
a) a =15, b=18, c = 25; B) a=3,b=6, c=33;

6) a=41,b=19, c = 40; r) a=91,2,b=125,3, ¢c = 176,2.
Y mapanenorpami ABCD AB =4 cm, AD =5 cwm,
LA =45°,

3HalgiTe JoB:KUHY AiarouaJsi BD.

Cropona pomba mopiBuioe 38 cm, a iioro Kyt 58°.
3HalgiTe miaronasi.

¥ mpocropi ma npomenax OA, OB, OC, KoXHU
3 AKUX MEePIeHIUKYJIAPHUN A0 ABOX iHINWX, HA
Bizcramax 12, 13 i 15 oguHAIL JOBXKUHY Bil TOU-
Ku O B3ATO Touku A, B, C (man. 163). 3HaiigiTs
KOCHHYC Haiibijbimoro Kyra Tpukytuuxka ABC.
Ha sky BucoTy migHSJI0CS AHO KOP3UHHU IIOBi-
TPAHOI KYJIi, AKIIO B AeAKN MOMEHT Yacy Ba-
Jocs 3apikcyBaTH Take il ITOJIOXKEeHHS BiTHOCHO
TOouoK A i B, K 300pasKeHo Ha MaJoHKY 164?
3HalgiTh BiAcTaHb, SKa OyJja Ha TOW Yac, MixK
KyJiero i Ko:xHO0 3 TouoK A i B.

Po3B’s1:kiTh TPUKYTHUK 3a JBOMA JaHUMU CTOPO-
HaAMM i KyTOM, IO JIEXKUTH IIPOTH OJHiel 3 HUX:
a)a=4,2,b=3,5 a="70%

6) c=1,5,b=2,4, y=28,5%

B) a = 4,5, ¢ = 3,2, y=85°.

CropoHH mapaJiejorpaMa AOPiBHIOIOTH 12 cm

i 8 cm, a rocrpuii Kyt — 48°. 3HaUAITL 6iJb-

LIy JiaroHaJb IapajeJjorpaMa i KyTH, ki BoHa 65° 50°
VTBOPIOE 3i CTOpOHAM. A B
Hiaronaai mapaJjesorpama AopiBHIOOTHL 12 cm 80 m

i 20 cm, a KyT MixK HuUMU — 37°. 3HAUIITE CTO- Maux. 164

pOHU TapaJjiejorpama.
3HalIiTh CTOPOHU IIapaJiejiorpaMa, JiaroHaJ b SKOTo JopiBHIOE 9 ¢M i yTBO-
pioe 3 foro croponamu KyTu 24° i 57°.

512.

513.

514.

515.

3HaUIThL CTOPOHU PiBHOOIUHOI Tparerrii, aximo ii giarouaab gopisaioe 16 cm
¥ yTBOPIOE 3 OiUHOIO CTOPOHOIO i OCHOBOIO BigmoBigmo Kytu 53° i 48°.
OcuoBu Tpamnerrii gopiBHOIOTE 14 M i 18 M, a 6iuHi cTopoHr — 7 M i 10 M.
3HalmiTh KyTH Tpalelrii.

Y tpurkytauxky ABC cropona AC = 16 m, ZCAB=122°. AL =10 m — 6i-
CeKTpHca JAaHOTO TPUKYTHUKA. SHANIITh moB:xuHU cTopin AB i BC.
BukopucroByouu TeopeMy CUHYCiB, TOBEIiTh, 10 OiceKTpHca KyTa TPUKYT-
HUKA TiJIUTH OT0 CTOPOHY HAa BiAPi3KU, ITPOMIOPITifHI 0 MPUJIETJINX CTOPIiH.
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516. BM — wmepiana tpukytauka ABC. 3uaiigite AB i BC, akmio BM =5 cwM,
AC =12 cm, LABM =56°.

517. Megiauu AM i CN tpurkyrtauka ABC neperuHnaioTbcsa y Touri O. 3HAHIITE
CTOPOHU TPUKYTHHUKA, AKI0 AM =9 cm, CN = 12 cm, LZAON =35°.

518. ¥V mpukytaury ABC AB = 8 cm, AC = 20 cm, LA =68°. 3HaligiTs Menianu
TPUKYTHUKA.

519. OcHoBa piBHOOEAPEHOT0 TPUKYTHUKA HTOPiBHIOE 18 cM, a OAMH 3 KYTiB —
100°. BuaiigiTe 6GicekTpucu TPUKYTHUKA.

520. 11106 Bu3HAUMTU BUCOTY TeaeBisditiHoi Bexki (Mmas. 165), Bumipsanu BiscTaHb
AB =12 m i kytu o = 35°, B = 49°. BuaiigiTh BUCOTY BeKi.

521. 11106 sHaiiT; BiscTaub Mixk nyuktamu A i B (masa. 166), Bumipsau BigcTann
CD i xyru 0, B, ¥, 0 (nesbra). A sHaiitu AB?

A B

~

[\>

B 12 4 c D C

Maum. 165 Mag. 166 Maug. 167

522. fk, suaroun Biscraub AB =11 KyTu o, B, ¥, 0, mokasaHi Ha MaJaOHKY 166,
BU3HAUYUTU Bigcraus CD?

523. I3 gBox nyHKTiB A i B Ha Gepes3i MOpsA CIOCTEPIiraroTh 3a KaTepoM, AKUIl
pyxaerbces piBHOMipHO i mpamostinitao. O 10.00 KaTep 6yJi0 BUAHO 3 TyHK-
Ty A mig xyrom 100° o Hanpamy AB, a 3 nyHKTY B — mig kyrom 51° mo
Hanpamy BA. O 10.10 kyTu saMiHMInCA i cTajau JOPiBHIOBATH BiAIIOBimHO
84° i 74°. 3uaiigiTh MIBUAKICTHL KaTepa, AKINo AB = 2,5 KM.

524. YV tpurkyruiii mipamigi PABC 6iuni peopa PA, PB, PC mopiBHIOIOTH Bif-
noBigHO 3 oM, 4 AM 1 5 AM, a KYT MiK KOKXKHUMU ABoMa 3 Hux — 60°.
3HaigiTe nepumMerp TpukyTHUKa ABC (Mmai. 167).

MPAKTUYHE 3ABOAHHS

525. BukopucToByoun MaJOHOK 168, 3po0iTh ex.i-
MeTp (HAUIIPOCTIiIU IPUJIA AJIs BUMiPIOBAHHSA
KYTiB y BepTUKaJbHiN miomninHi). O0TpyHTyIiTE
MIPUHIIAII HOr0 BUKOPUCTAHHA. 3a HOTO0 JOII0-
MOTI'0I0 CIIPOOyIiTe BUMIPATH KYTHU, i AKUMU
BUAHO OaraTonoBepxiBKY (IIepKBY, TeeBisiiiHny
BEXKY TOII0) 3 PIBHUX BifcTaHEN.

Maui. 168
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526. 3HalAiTh KYT MixK giaronanavu mnapasenorpama ABCD, akino AB =7 cMm,
AC =16 cm i BD =6 cwMm.

527. Kyt npu ocHOBi piBHOGeapeHoro TpukyTHuHKa mopiBHioe 30°. 3maiimiTh
BiTHOIIIEHHSA CTOPiH TPUKYTHUKA.

528. Ilepumerp pomba mopisHioe 40 cm, a ogHa 3 giarouaseit — 10 cm. 3HAAAITH
KyTHu pom0a i Apyry miarosajb.

529. [liaroHanb IPAMOKYTHUKA NOPiBHIOE d i YyTBOPIOE 3 MEHIIIOI CTOPOHOIO
KYT O.. S3HAUAITh IJIOIY ONPAMOKYTHUKA.

FEOMETPIS HABKOJ10 HAC

TPUKYTHUKY 1 YOTUPUKYTHUKU B apXiTeKTypi



dopmynu gna
§ 16 3HaAXOAXKEHHS NJIoLL
TPUKYTHUKA

Sk Bu BiKe 3HaeTe, IJIONIY S TPUKYTHUKA 3 OCHOBOIO @ i BUCOTOIO £ 3HAXO-
IATHh 3a (POPMYJIOIO: 1
S=—ah.
2

Kopucryouncs TPUroHOMETPUIHUMY QYHKITI- A
AMU, MOXKHA BUBECTH KiJbKa iHIIUX (opMyJI AJIA
o0uucieHHA IO TpuKyTHUKa. Hexait y Tpu- b
kyTHuKy ABC ocuoBa BC = a, AC = b, £C=Y, h
AH = h — Bucora (Maj. 169). 3 IpaMOKyTHOTO v
TpukyTHUKAa ACH Maemo: h = b sin y. Orixe, H a

Széahzéab sin Y. Maa. 169

. 1 . . .
dopmyaa oIl TPUKYTHUKA S = Eab siny nmpaBuJIbHA U TOAl, KOJU KYT Y

npAMU#A abo Tynuii (HoBexiTh mMe camocTiiiHo). OTiKe, MJIOIEA TPUKYTHUKA IO0-
piBHIOE MiBHOOYTKY OyaAb-IKHX IBOX MOr0 CTOPIiH HA CHHYC KyTa MisK HUMHU.

3a TeopeMor cuHyciB 2R = , e R — paniyc onucanoro kojia. Tomy

siny
siny=é. OTxe, S=%absiny=éab~%=i—;c.

IInoma TpUKYTHHKA TOPiBHIOE JOOYTKY TPHOX HOT0 CTOPiH, IOgiJIeHOMY Ha
MoYeTBEePEeHMI pagiyc OMMCaHOTO KOJa.

Icuye me ogaa opmyna, AKYy 4aCTO BUKOPUCTOBYIOTH AJIA BUSHAUEHHS ILJIOIITL
TPUKYTHUKA.

SAximo p — miBmepumeTp TPUKYTHHUKA 31 cTopoHamMu a, b, ¢, TO:

S=\p(p-a)(p-b)(p-c).

ITe — dopmyaa I'epona. losememo ii. 3a TeopeMmoro KocuHyciB ¢ = a? + b% —

2ipt_¢? 2 12 2\?
— 2ab cos v, 3BiAKHT cosyzm. Tomy Sin2Y=1—COS2’Y=1—(a +b"—c ) _
2ab 2ab
2 2,22 22
_ (2a0) (a +2b ?) _ 1 2(02—(a—b)2)((a+b)2—c2)_
(2ab) (2ab)
Toxi SinY=L—\/(c—a+b)(c+a—b)(a+b—c)(a+b+c).

2ab
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. . 1 . .
IligcTaBuBIIU ITe 3HAaUYEeHHA Sin Yy opMmyry S=Eab siny i mo3HaYWBIIN

mMiBIEpUMETD TPUKYTHUKA OYKBOIO p, diCTaHEMO:
S=\p(p-a)(p-b)(p-c).

Bukopucropyioun MaaioHOK 170, moBeIiTh caMOCTiHiHO HAaCTyIIHE TBEP I KeHHA.
ILroma TPpUKYTHHKA JTOPiBHIOE MOOYTKY pagiyca KoJja, BIUCAHOTO Y TPHKYT-
HUK, Ha IiBIEePUMETP IbOT0 TPUKYTHHKA, TOOTO S = pr.

a

Mau. 170 Maur. 171

Otoke, IJIOINYy TPUKYTHUKA MOYKHA 3HAXOAUTH, KOPUCTYIOUNCH OyAb-AKOIO
3 (hopmyr:

S:%ah, S:éabsiny, S = pr, S=Z—I;§, S=\p(p-a)(p-b)(p-c).

Axmo y Tpuryraurky ABC Bigomi ctoponu a, b i ¢, To 3 dpopmyn S = pr

. abce . . . .
i8S :E MO:KHa 3HalTH pamiycu Boumcauoro (r) i omucamoro (R) Kii:
S abc
r=—, R=——.
p 48

1
Buxopucrosyoun (GopMmyJry Szgab siny, Mo:KHa JoBecTH, 110 (GopMysa

IJIONIi MapaJjiejiorpaMa 3i cTopoHaMu a i b Ta KyTOM Y MijK HIMHM Ma€ BUTJISAL:
S = ab sin Y.

Amxe armo ABCD — mapaJjejorpaM, TO MOro ILJIOIIa yABiui OijbIa 3a 1mj0-
my TpukyTHuka ABD (man. 171). Tomy

S i5ep =2~SABD=2~%absiny:absiny.
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— Ana AonuTiINBUX )

BuBenemo Le popmyIy niaoLLi onykaoro 4o-
TUPUKYTHMKA 3 aiaroHanamu d, i d, Ta KyToM o
Mi>XK HAMMW.

Hexar pgiaronani AC i BD onyknoro 4otmpu-

B
A’\
A X £ c
KYTHUKA nepeTuHaloTbes B To4ui O (man. 172). fo)
t
D

AKWO OOMH 3 YOTUPLOX KYTIB NMPU BEPLUUHI
O [OpIBHIOE O, TO | BEPTUKANIbHUI OO0 HbOIO
KyT OOPIBHIOE 0, a Aga iHWi — no (180° - o).
Ockinbku sin (180° — o) = sin o, TO CUHYCK KOX-
Horo 3 kyTiB AOB, BOC, COD, AOD popiBHt0- Masn. 172
I0Tb Sin o.
[Mo3Ha4YMMO YacTUHK aiaroHanen HoTMpUKyTHUKa OykBaMu x, v, z, t, ak Ha ma-
noHKy 172. Tnowa BCboro 4oTupukyTHuka ABCD A0opiBHIOE CyMi MNOLL, HOTU-
PbOX YTBOPEHUX TPUKYTHUKIB.

1 . . . .
ToMY S50 =Sous +Sosc +Soco +Sopa :E(xysmoc+yzsmoc+ztsmoc+xtsmoc):
1 . 1 . 1 . 1 .
:E(xy+yz+zt+xl‘)smoc:E(y(x+z)+t(z+x))smoc:E(x+z)-(y+t)smoc:5d1d2 sina.

OTxe, 9kwWo pgiaroHani 4YOTUPUKYTHUKA
3aBaoOBXKU d, i d, nepeTuHaloTbCs nNig, Ky-
TOM 0/, TO MJIOLLA YOTUPUKYTHMUKA 064YUCIIIO-
€TbcH 3a GOpMyJIOI0:

S=%¢%smm

B
A M\Z
Cnpobyiite BuBeCTH L0 GOPMYIY, ONMCaBLLN /\M
o
D

HaBKOJ1I0 AAHOr0 YOTUPUKYTHUKA napanenorpam,
CTOPOHU SIKOr0 NapasenbHi AiaroHansiM YOTUPUKYT-
Huka (man. 173). Y npaBunbHa us dpopmyna ans Man. 173
HEeOonyKJ10ro YoTUPUKYTHMKA? CnpobyiiTe ii JoBEeCTu.

SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

Sk 3HANTH MJIONTY TPUKYTHUKA 38 CTOPOHOIO i ITPOBEIEHOI0 IO Hel BUCOTO0?
SK sHaMTH ILJIONIY TPUKYTHHUKA 34 JBOMA CTOPOHAMM i KYTOM MisK HUMUI?
Ak sHAMTH IJI0IIy TPUKYTHUKA 34 CTOPOHAMI i paaiycoM oIrrcaHoro KoJa?
SAK 3HATITU IJIONTY TPUKYTHUKA 3a MO0 IIEPIMETPOM i pagiycoM BOMCAHOTO
Koja?

Coopmytroiite popmyny I'epoHa.

Ax smaiiTu pazgiyc Koja, OIMCAHOI'O HABKOJO TPUKYTHUKA?

SAK sHaiiTu paaiyc KoJia, BIIMCAHOI'O Y TPUKYTHUK?

Ax smaiiTu oy mapaJjieaorpama?

Ll

® N> o
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BuKOHAEMO PA3OM

0 HoBeniTh, 110 BUCOTH TPUKYTHUKA 00€PHEHO IIPOMOPILiiiHi 70 BigmoBigHMX

CTOPpiH.

Hexait a i b — aBi cTOPOHU TPHUKYTHHUKA
ABC, a mnpoBeneHi 7o HUX Bucotu — h,, h,
(mas. 174). Bupasumo MmJIOINy TPUKYTHHUKA

IBoMa cmocobamu: S = é ah,, S = 1 bh,.

2
Or:xe, ah, = bh,, 3BigKu h, : h, = b : a.
A 1e # Tpeba OyJiO JOBECTH.
Taxuii crroci6é pos3B’sA3auusA 3a4au, KOJIU IIPU-
PiBHIOIOTH ILJIOIII PiBHUX (iryp, KOPOTKO Ha-
3UBAIOTH METOAOM ILIOIII.

9 HoBexniTs, 0 MeiaHa TPUKYTHUKA PO30MBa€ Oro Ha JBAa PiBHOBEJIUKHUX

TPUKYTHUKH.

Hexait BM = m, AM = MC = n (man. 175).

. 1 .
Tomi S, 51 =Em'n~s1n0c.

S, smc :%m'n'Sin(180°—Oc)=%mn-sinoc.

Oroxe, S, 5y =S, yc-

Maun. 175

Posp’s:kiTh 3amauy iHImuM croco6oMm.

Buseznits opmysry mioIli TPUKYTHUKA 3a MOT0 CTOPOHOIO i IIPUJIETIMMU
KyTamu.

2 sin(B+y)smy_2 sin(B+y)

Hexait nano aABC, y sikoro CB =a, ZB=§, 4
ZC=vy (man. 176). ZA=180°—(B+Y), Tomy
sinLAzsin(Ber). 3a TeopeMoOI0 CHHYCiB b
a4 __ b 3BigKU b_—asinB
sin(B+y) sinB’ sin(B+7) B B ; TA o
ILmoma TpuKyTHUKA:
i 2 gi i Maax. 176
Széabsinyzla asinp . 1a s1nBs1ny'

a’sinPsiny

Omxe, IIyKaHa IJIOIA TPUKYTHUKA S = - .
2sin(B+7)
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SAAAUI | BTPABU

BUKOHAUTE YCHO

530.

531.

532.

533.

534.

535.

536.

3HAWAITH IJIOITY TPUKYTHUKA, ABi CTOPOHU SKOTO MOPiBHIOTH 2 1 3, a KyT
misk HEMET 30°.

SHaWgiTHL IOy PiBHOOEIPEHOTr0 TPUKYTHMUKA, OiuHA CTOPOHA SKOIO
b =6 cm, a KyT Ipu BepmiuHi: a) 45°; 6) 60°; B) 120°.

3HaAUIITh MJIOITY PiBHOCTOPOHHLOTO TPUKYTHUKA, CTOPOHA AKOTO: a) 8 cM;
6) 1 nm; B) V3 M.

Sk 3MiHIOBaTUMETHCA IJIOMIA TPUKYTHUKA, AKIIIO JOBXKUHY JBOX HOT'0 CTO-
pPiH a i b BanmumaTUMyThCA HE3MiHHMMU, & KYT Y Mi’K HUMU 30iJIbIITIyBaTH
Bix 0° mo 180°?

SRy HaOLIBIIY MJIOINY MOXKe MATH TPUKYTHUK, IBi CTOPOHU SKOTO [I0-
piBHIOIOTL 2 cM i 3 cm?

ILmoma Tpukyrauka 15 cm?, a #ioro croporu 10 cm i 6 cvm. 3HAAAITE KyT
MiX HUMH.

HBi cTopoHU TPpUKYTHUKA AOPiBHIOIOTE 3 ¢cM i 10 cm. Yu moske #1oro mioma
nopiBHioBatu 12 cm?, 15 cm?, 18 em??

537.

Kopucryrwouucy mamtonkom 177, sHaigiTe miaonly TpukyTHuka ABC.

20°

538.

539.

540.

541.

Maur. 177

3HaigiTh oy TpukyTHuka ABC, SKIIO:

a) BC =4 cm, AC =8 cm, L/C=45° 06) AB=12cm, BC=T7cm, ZB=150°.

HoBeniTs, 110 MJoma PiBHOCTOPOHHBOTO TPUKYTHUKA 3i CTOPOHOIO a4 BH-
a*\3

3HavYa€eThCA 3a hopmynow S = 1

3HaNAiTh MJIOIIY, PaAiyCcy BIIMCAHOTO i OIMMCAHOrO KiJ IJisg PiBHOCTOPOH-
HBOTO TPUKYTHUKA 31 CTOPOHOIO 6 cM.

ILiomia piBHOCTOPOHHLOI'O TPUKYTHUKA AOpiBHIOE 16+/3 cm?. 3maiigiTs
mepuMeTp TPUKYTHUKA.
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542. BiuHa cTopoHa PiBHOOEAPEHOr0 TPUKYTHHKA MOPiBHIOE 8 CM, a KyT IIpuU
ocHOBi — 15°. 3HaAUAITH MJIOIY TPUKYTHUKA.

543. 3HaiiaiTe CTOPOHU PiBHOGEAPEHOTO TPUKYTHUKA, IIJIOIIA AKOTO JOPiBHIOE
2543 e, a KyT npu Beprmui 120°.

544. OxHa 3i cTOPiH TPUKYTHHKA Ha 3 cM OijbIma 3a iumnry. 3HaiaiTh Il CTOpOHH,
AKIO KyT Misk Humu 30°, a IIoIa TPUKYTHUKA TOpiBHIOE 22 cM2.

545. JIBi cTOpOHU TPUKYTHUKA IPOHOPIIiiiHi uncaam 7 i 8, a KyT MKk HUMU —

120°. 3uaiigiTs, mepuMeTp TPUKYTHUKA, AKIMO HOTo IJIO0Ia 563 cm?.

546. [IBi cTopoHU TPUKYTHUKA AOPiBHIOIOTH 16 cM i 18 cm, a KyT MiK HUMU
60°. 3HaiigiTL BUCOTU, IPOBEAEHI IO ITMX CTOPiH.

547. Meniana TpUKYTHUKA i CTOpPOHA, A0 AKOI BOHA NMpPOBeJeHa, JOPiBHIOIOTH
BigmoBimuo 10 cm Tta 26 c™ i yrBOPIOIOTH KyT 60°. S3HAWAITH MJIOITY TPU-
KYTHHUKA.

548. Megiana TPUKYTHMKA i CTOpPOHA, OO sIKOI BOHA IIPOBeleHa, JOPiBHIOIOTH
BigmoBiguo 6 cM i 16 cm. 3HAKAITE KYT MiK HUMU, AKIIO IIJIOIA TPUKYT-
HuKa 24 cm?.

549. Croponu tpukytHuka 10 cm, 10 cm i 12 cm. 3Ha#AiT pagiycu BIUCAHOTO
i ommmcaHoro KiJj.

550. CTopoHM TPUKYTHUKA HOPiBHIOIOTH 6 cM, 25 cm i 29 cm. 3HaligiTs iioro
IJIOTIY Ta pajJiycu BIMCAHOTO i OMMCAHOTO KiJ.

551. 3HaiifiTs HANGIIBIITY BUCOTY TPUKYTHUKA 3i cropoHamu 6 ¢cM, 10 cm i 14 cm.

552. Tpu koxaa pagiyciB 8 cm, 9 cm i 17 em mo-
IMapHO AOTUKAIOTLCA OJHE IO OJHOI'O 30BHi
(man. 178). 3HalAiTL HJIOITY TPUKYTHUKA
3 BEpIIIMHAMU B IIeHTpPaxX KiJ.

553. Bicexrpuca AM mnapaaenorpama ABCD pgi-
auTh croporny BC Ha Bigpisku BM = 10 cwMm,
MC =8 cMm. 3HAUIITE IJIOIY ITapaJjejiorpama,
akmo £A=30°.

554. 3mangiTs mioiry pomba, CTOpoHAa AKOTO 8 ¢M,
a KyTu mpormopitifiai uuncaam 1 i 3.

555. 3uaigiTe Kyt pom0ba, AKIO Horo miaoma 8 cm?, a mepumerp — 16 cwm.

556. 3uaiigiTe maomry napaugeaorpama ABCD, akmio AB=a,AC=d, ZBAC=oq.

557. Megiauu AM i CN tpuryruuxka ABC gopisHio0Ts 9 cMm Ta 12 cM i mepeTu-
HatoTheA B Tourli O. 3HaiaiTh mwiomnty TpuKyTHUKAa AOC 1 YOTUPUKYTHUKA
BMON, sakimo LZAOC=120°.

558. BL — o0Oicexrpuca tpukytuuka ABC. 3HaigiTeh #Oro mjaoIny, AKIIO
AL =15 cm, LC = 24 cm, BC = 40 cm.

559. Binmpisku AB i CD nieperunaiorhbcs B Touri O Taxk, 1mo AO =4 cm, BO =6 cwM,
CO =10 cm, DO = 8 cm. 3uatigite miaoigi aAOC i ABOD, akIio cyma ix
oI nopisuioe 22 cm2.

A

Maun. 178
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OcuoBu Tparteriii ABCD nopiBuioioTs 7 cM i 14 c¢Mm, a giarouasi 9 em i 15 cwm.
3HangiTe mioii TpukytHukis AOB, BOC, COD, AOD, ne O — ToOuYKa
mepeTuHy diaroHAaJeNn.

Ha croponax AB i BC tpuryrtHuka ABC B3aro Touku M i N Tak, 1mio
AM =7 cm, BM =8 cm, BN =3 cm, NC = 11 cm. 3Ha#AiTh MJIOITY YOTH-
pukytauka AMNC, akmo mioma Tpukyrauka M BN popisaioe 4 cm2.
HoBexiTh, 110 TPHM MediaHU TPUKYTHHUKA [Ti-
JATHh WOro Ha 6 pPiBHOBEJIMKHMX TPUKYTHHUKIB
(mama. 179).

ITeuTp KoOJIa, BIMCAHOTO V TPUKYTHUK 3i cTOpPO-
Hamu 6 cMm, 25 cm i 29 cMm, cIoJIyYeHO 3 BepIIu-
HaMM TPUKYTHUKA. SHAUAITH IIJIOIi YTBOPEHUX
TPUKYTHUKIB.

Bucora, mpoBemeHa 10 OCHOBH PiBHOOEIPEHOTO P
TPUKYTHHUKA, AopiBHIOe 16 cm, a GiuHa cTOpO- Maur. 179

Ha — 20 cM. 3HAHAITH BicTaHb MiXK IleHTpaMU

OIIMCAHOTO i BOMCAHOIO KiJI.

CropoHu TpuKyTHHKAa nopiBH00THL 40 cMm, 40 cm i 48 cm. 3HaiigiTes Bifg-
CTaHi BiJi IEHTpPa ONMCAHOTO KOJIa OO CTOPiH TPUKYTHUKA.

CTopoHU TPUKYTHHKA NOPiBHIOIOTL 15 cMm, 15 cm i 24 cm. 3HaiigiTe Bifn-
CTaHi BiJi MeHTpa BOMCAHOTO KOJIa OO BEPIINH TPUKYTHHUKA.

Buaiigites oty aABC, axmo AC =a, ZA=a, £ZB=p.

Tpu Koaa paziyciB 6 cm, 7 cm i 14 cM momapHO AOTHKAIOTHCA OJHE
IO OMHOTO 30BHi. 3HAWAITH pamiyc KoJsia, Ha SKOMY JIeKaTb IeHTPU
TaHUX KiJj.

Y TpukyTHUK 3i croponamu 13 cMm, 14 cm i 15 ¢M BrimcaHo Ko0Jio, IO SIKO-
ro IIPOBEIEHO MOTUUYHY, MMapajieibHy cepelHiil cTOpoHi. 3HAWAITH ILIOIIi
YacTUH, HA AKi I JOTUYHA PO30MBAE€ TPUKYTHUK.

Bukopucropyoun maaoHoKk 180, moBemiTh, IO ILJIOINY KOMKHOTO TPH-
KYTHUKA MOYKHA 00UNCIUTH 3a (DOPMYJIOI0

B

A
S=r(a+rctg5), ne a=BC, r — pagiyc

KoJia, Bnucanoro B AABC.

SHaNAITh IJIOIIY IIapajeorpamMa, JiaroHa-
Ji gKoT0 MopiBHIOTL 8 cm i 11 cMm, a KyT
Mixk HEUMH — 30°.

3HalmiTE miaroHaJi mapaJjejorpama ILIO-

II1e10 962 cM?, AKINO OFHA 3 HUX Ha 8 ¢CM
IOBIIIA 34 APYTY, a KYT MixK HuMu — 45°.
Hiaromani mapaJjiesorpama OPiBHIOIOTH
30 cm i 74 cm, a oxgHa 3i cTopin — 26 cwm.
SHaliTh IOy mapaJjejgorpaMa.

3HaligiTe miaoily mapajengorpama ABCD,
skmo BD =d, ZABD=ao, ZADB=§. Maur. 180
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MPAKTUYHE 3ABAAHHS

575. Kopucryouncs, apKylleM Iamepy B KJIITHHKY
(mag. 181), HaKpecaiTh TPUKYTHUK 3 OCHOBOIO AB
i mro1rero, yaBiui 6iJIBIII0I0 34 MJIOIY TPUKYTHUKA // \
ABC. CKinrbKM TaKUX TPUKYTHUKIB icHye? AKum
HaWOiIBIIIUM MOKe OyTHM KOCHMHYC KyTa, IIPOTH-
JexHoro cropoui AB?

SAOAYI 019 NOBTOPEHHS Mau. 181

576. CTOpoHN TPUKYTHHUKA AOPiBHIOOTHL 5 cM, 6 cm i 10 cm. 3HalgiTe KyTH
TPUKYTHUKA.

577. loBeniTh, 1110 TPUKYTHUK 31 cTopoHamu 7 cM, 24 cM i 25 cM IPAMOKYTHUH.

578. 3HaligiTy IOy NPAMOKYTHUKA, AKIINO HEePIEHAUKYJIADP, IPOBEIeHU
3 BEePIIMHU MPAMOTO KyTa, AIJIUTH AiaroHaJb Ha Bifpisku 2 cm i 8 cm.

579. 3anuiriTh piBHAHHA KOJIa, ONKMCAHOTO HABKOJO YOTUPUKYTHUKA ABCD
Ta BOIMCAHOTO B HHOTO, AKINO: A(—3; —3), B(—5; 3), C(1; 5), D(3; —1).

FEOMETPIS HABKOJIO HAC

TpukyTHUKMT Ha cyIri i Ha Mopi
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SALAYl 3A TOTOBUMU MAJIIOHKAMU

AB =4, AC = 6, ZA=60°. © AC=14,AB:BC=3:5.
BC : AB, BC
B : B
4 :
: A
60° : c
A C :
5 :
E BC=2J19, AC — AB = 6. /A =60° «C=45° AB=S8.
: AC, B
AC,AB : AC, BC B
- E /\\
: 8
c :
: 60° 45°
A ; A c
oABCD : AM = MC.
AB=9,BC="17,BD=38. :

AC

L AC

: B

: 12 7 N\ 14

: A = J c
: M

. BM :MC=9:8, r=0OM = 24.

5]
ol
Q

A

AB + BC = 18; S_,,. =1843.
AB, BC, AC

. R — pagiyc onmcaHOro Koja
B

A
A,

120°

b
>m
Q
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CAMOCTIAHA POBOTA 3

BaPiAHT 1

1°.

2°,

3°.

3HAUAITh MJIONYy TPUKYTHUKA, CTOPOHU AKOT0O JOPiBHIOIOTH 7 cM i 8 cmMm,
a KyT Misk HUMU — 45°.

3Hangite cropony BC TpukytHuka ABC, akimo AB = 6 om, AC = 14 1w,
ZB=120°.

Biuna cropona i ocHOBa piBHOOEIPEHOT0 TPUKYTHUKA IPOIIOPIIiiiHi uncaam
5 i 8. 3maiigiTe pajgiyc onmmcaHoro KoJia, SKIIO IIepUMeTP TPUKYTHUKA JO0-
piBHIOE 54 M.

BAPIAHT 2

1°.

2°.
3°.

SHAUAITH IJIOIY HapaJieiorpaMa, CTOPOHU AKOT0 JOPiBHIOIOTL 6 cM i 9 cMm,
a KyT misk HEMUMU — 120°.

3uannaits cropony AB Tpukytauka ABC, akito BC=8 M, AC=7wM, £ZB=60°.
Biuna cTopoHa piBHOOeApeHOT0 TPUKYTHHKA Ha 1 cM OijbIlla 3a OCHOBY.
3HalmiTh pamiyc BOINCAHOTO KoJia, AKIO IIePUMEeTP TPUKYTHUKA JTOPiBHIOE
50 cmMm.

BaAPIAHT 3

1°.

2°,

3°.

SHAUAITH IJIOINY TPUKYTHUKA, CTOPOHHU SAKOro MOpPiBHIOITE 9 M i 12 M,
a KyT misk HUMU — 150°.

3Hannite cropony AC tpukytHuka ABC, akimo AB = 7 cm, BC = 13 cwm,
LA =120°.

OcHoBa i 6iuHa cTopoHa PiBHOOEAPEHOT0 TPUKYTHUKA BiTHOCATHCA AK 6 : 5.
3HaNIITh pasiyc OMMCAHOr0 KO0JIa, SKI0 IIePUMeTp TPUKYTHUKA TOPiBHIOE
64 mm.

BaAPIAHT 4

1°.
2°,

3°.

3HaiaiTe mioily pomba 3i croponoro 6 M i xyrom 135°.

3Hangite croporny BC tpukyrauka ABC, akimo AB = 14 cm, AC = 10 cwm,
ZC =60°.

OcHoBa piBHOOEApPEHOT0 TPUKYTHHUKA Ha 6 AM MeHIIa 3a OiYHY CTODPOHY.
3HalAiTh pagiyc BOIMCAHOI'O Ko0JIa, AKIIO IePUMeTP TPUKYTHUKA JOPiBHIOE
72 mMm.
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TECTOBI 3ABOAHHSA 3

fxa 3 piBHOCTEIT XUOHA? 2) a b y a _sinB
sinA sinB’ ~ sind4 b
6) .b _ .c 1) s1nB:s1nC.

sinB sinC b c

E BceramoBiTs Bug TpukyTHuKa ABC, a) TOCTPOKYTHUI;
akiro cos B < 0. 0) IPAMOKYTHUIA;
B) TYIIOKYTHUI;
I') PiBHOCTOPOHHI.

SHalITL pagiyc KoJia, OIMMCAHOTO  a) 3 CM; B) V3 cM;
HaBKOJIO TpuKkyTHuKAa ABC, AKIIIO 6) 6 cn:
cM; 12 cMm.
AC = 3 cm, ZB=30°. ) r) 12 eM

n 3HalAiTh KBaApaT AOBMKUHU MEH- a) 129; B) 49;
mroi miaromaJii mapaJeJjorpama,

CTOPOHHU SIKOT'O JOPiBHIOIOTHL 5 i 8, 6) 69; r) 69.
a KyT Mik HUME 60°.
3HaHIiTh IOy TPUKYTHHUKA, OBI a) 42 cm?; B) 212 cm?;

CTOPOHU SKOTO MOPiBHIOIOTH 6 cM

i 14 cm, a Kyt Mmik Humu 30°. 6) 21V3 e’ r) 21 cm’.

SHaANIITh IJIOINY PiBHOOEAPEHOTO a) 2543 cm?; B) 2542 cmZ;
TPUKYTHUKA, OiYHA CTOPOHA AKOI'0O 5 )
mopiBHIoe 10 cM, a KyT IIPU OCHO- 6) 50 v’ r) 50\/§ oM
Bi mopiBHIOE 45°.

JBi CTOPOHU TPUKYTHHUKA ILIOIIEIO a) 30°; B) 30° a6o 60°;
6+/3 cm? mopiBHIOTE 4 cM i 6 cM. 6) 60°; r) 60° a6o 120°.
3HaAUAITE KYyT MiK IIMMU CTOPOHAMU.

n 3a K010 (POPMYJIOI0 OOUMCIIIOTE a) abe . B) S .
paziyc KoJja, OImHCAHOTO HABKOJIO 4S p

? 4S
TPUKYTHUKA 5) : r) P
abc S

n SHAUIITh IOy TPUKYTHUKA, AKI0 a) 20 cm?; B) 5 cm?;
oro FepHMeTp mopisuioe 10 cMm, 6) 10 cv?; r) 2,5 e,

a paziyc BOMCAHOTO KoJia — 2 CM.

VKaxiTh mI0my piBHOCTOpOHHBOTO a) 4 AM?; B) V3 am%

TPUKYTHUKA 31 CTOPOHOIO 2 M.

0) 2.3 nm?2; r) 0,5\/§ M2,
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Tunosl 3AAA4I AN KOHTPOJIbHOT POBOTHU

1°.

2°.

3°.

4°.

HBi cTopoHM TPUKYTHUKA AOPiBHIOIOTH 14 cM i 16 cMm, a KyT MiK HUMHU
120°. 3HaiigiTh MepuMeTp TPUKYTHUKA 1 OTO IIJIOIIY.

Y tpurytaurky ABC AB = 8 nm, LA=30° «B=105° 3mnaiigite BC.

CropoHu mapaJjesiorpama gopiBuiooTh 6 cm i 10 cm, a Kyt — 60°. 3Haii-
IiTh AiaroHaJIi mapaJiejorpama i Moro ILIOITY.

ILroma tpukyrauxka ABC popisaioe 30 cm?, AB = 10 cm, BC = 12 cMm.
3uatigite £B. CkinbKku po3B’sa3KiB mae 3amaua?

5°.

6°.

7°.

8°.

Hiarowasi mapasesorpaMa g0piBHIOIOTE 14 cM i 22 ¢cM, a CTOPOHU IIPOIIOP-
mifiai uncaam 6 i 7. 3HaigiTh MepuMeTp mapaJiejorpama.

CTopoHU TPUKYTHUKA JOPiBHIOIOTL 17 M, 25 M i 26 M. 3HaligiTe HAKOIIL-
Iy BUCOTY TPUKYTHUKA.

Y TpuKyTHUK 3i cTopoHamMu 15 M, C
15 M i 24 M BIMCaHO KOJO, IIEHTP

SKOTO0 3’€THAHO 3 BEPIITUHAMY TPU-

.. 15 15
KyTHUKA (MaJj. 182). 3uaiigiTs mio-
i YTBOPEHUX TPUKYTHUKIB.

IlepumeTp TPUKYTHUKA MOPiBHIOE A B
36 cw™m, a IBi 7iOTO CTOPOHU, TIPOIIO- 24
piuiiiai yumciaam 8 i 3, yTBOPIOIOTH
KyT 60°. 3HaAWOiTH CTOPOHU TPU-
KYTHHKAa Ta pajiycu BIMUCAHOTO
1 omMcaHoro KiJ.

Mau. 182

9°°.

Biuni croponm Tpameriii [opiBHIOIOTL 5 cM i 5V3 CM, & OCHOBU — 8 CM
i 18 cm. 3HalAiTE KyTU Tpamelrii.

10°°. OgHa 3i CTOPiH TPUKYTHMUKA AOPIBHIOE ¢, a IpUJerii no Hei Kytu — o i P.

3HalgiTh OiceKTpucu TPUKYTHUKA, IPOBEIeH] i3 BepIIUH IUX KYTiB.

HaBkonuLHIv cBIT — Le CBIT reoMeTpii...
Yce HaBkpyru — reomeTpisi.

Jle Kopbtosbe
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Axmo a, b, ¢ — CTOPOHU TPUKYTHUKA, a O, B, Y — MPOTHIEKHI iM KyTH
TPUKYTHUKA, TO 3aBXKIU
a?=b% + ¢? — 2bc cos 0. — TeopeMa KOCHHYCIB,
a b
sino. sinP  siny

— TeopeMa CHHYCIiB.

Ko:xen 3 Tprox ocTaHHixX ApobiB mopisuioe 2R,
e R — paniyc KoJsia, OIIMCaHOTO HABKOJIO TaHOTO
TPUKYTHUKA:

a b c 9R .

sinA sinB sinC B

CyMma KBaapaTiB mgiaromnaJeii mapajejgorpaMa JOPiBHIOE CyMi KBaJpaTiB #oro
CTOpiH.

Po3B’A3aTH TPUKYTHUK — Ile 03HAYAE 3HANTU HEBiJOMi 1OTO CTOPOHY i KyTH
3a KiJIbKOMa BiJoMUMMU HOTO CTOPOHAMHY i KyTammu.

Ne 3/ ManroHOK Tun 3agaui Anaroputm po3B’s3yBaHHS
1 3a gBOMAa 1) a? = b? + ¢2 — 2bc cos o
¢ CTOPOHAMHU @+ b
i KyTom 2) cosp=—"—;
. 2ac
MiXK HUMHI
b 3) y=180° — (o + B)
2 3a CTOPOHOIO 1) B =180° — (o + 7V);
i nBOMa KyTamu b-sin o
2) a=——;
sinf
ya 7a) .si
b 3) c= bsﬂ
sinf3
3 3a TproMa b*+c®—a’
. a CTOPOHAMU 1) coso= o
2, .2 22
2) cosP= atc-b ;
2ac
b 3) y=180° — (o0 + B)
4 3a ,Z[BOIYIa CTOPO- 1) sinp= b-sina :
HAMH 1 KyTOM, a
a NPOTHIEKHUM | 2) v = 180° — (ot + B);
ORHIN 3 HUX o
b 3) c= LSV
sina
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143
Paniycu kin, Bnucanoro (r) y tpukyTHuK ABC i onucauoro (R) HaBK0JIO HHOTO:
r=§, Rza_bc abo R= fl .
p 4S 2sina
IIxomy TPUKYTHMKA MOYKHA BU3HAUYATU 34 TAKUMU GOPMYyIaMu:
1 1
S==ah, S=—absiny; 4
2 2
b
Sz\/p(p—a)(p—b)(p—c) — ¢opmyaa I'epona. h
abce B Y C
S=——, S=pr.
4R P H @

Ilno1y piBHOCTOPOHHBOTO TPUKYTHUKA 3i CTOPOHOIO @ BU3HAYAIOTH 3a (hOP-

MYJIOIO:
a’\3
4 “

S =

Megiana TPUKYTHHKA pPo30MBae HOro Ha ABa PiBHOBEJUMKI TPUKYTHUKH.

IInoma mapanemorpama: S = ab sin v, e a, b — Horo croposu, a Y — KyT
MisK HUMH.

1 . . . .
ILnomia OMyKJI0T0 YOTHPUKYTHHKA: S=§d1d2 sino, ge d; i d, — miaronaJi

YOTHUPUKYTHHKA, & 00 — KYT MiK HUMU.

B c B




Hidoro He 3pobneHo,
SIKLLO LLIOCb 3a/IMLLNIIOCS HEAOPOOJIEHNM.

Martemartuku cTosiTb Ha raedyax oagvH 04HOro

KAPJ1 ®PIAPIX TAYCC
(1777-1855)

BuoaTHU HIMELbKUN MaTeMaTUK,
aCTPOHOM, di3uK i reoaesuncT.

e OOVH i3 HAMBENUYHILWINX | HANBMNJINBO-
BiLLIMX MaTeMaTukiB ycix 4acis. Moro
Ha3mBaloTb Koposem martemMaTuku.

e XapakTepHUMU pucamm OoCnigKeHb
layca € Hag3BMYarHa ix pPisHOBIYHICTb
i OpraHiyHMM 3B’130K MiXK TEOPETUYHOIO
i NPMKNAAHOK MAaTEMATUKOIO.

e Ha roro 4yectb MixxHapogHum ma-
TeMaTU4HUM COK30M i HimeubKknm

MareMaTuyHUM TOBapPUCTBOM 3aCHO-

BaHO npemito «MNpua Maycca» 3a snaat-

Hi JOCATHEHHA B rany3i NpukaagHoi k.

MaTemMaTuKu. '

MpaBunbHUM
3ip'-|aCT|/||7| 17—KyTH|/|K




Po3nin4 Section4

NMpaBunbHi

Regular

MHOIOKYTHUKW Polygons

MpaBnnbHUMM HA3MBAIOTb Taki ONYKJli MHOFOKYTHUKW, Y AKNX BCI
CTOPOHMU PIiBHI i BCi KyTW piBHi. BOHM BifgirpatoTb BaX/nBy poJsib

HE nu1Le B reoMeTpii, a n y kpuctanorpadii, ximii, miHepanonorii
TOWO. IX BNAaCTMBOCTI 4HaCTO BUKOPUCTOBYIOTh apXiTeKTOPMU,
ansanHepun. JOBXUHY Koa i NoLy Kpyra TakoXX BU3HA4YaloThb,
BUKOPWUCTOBYIOHYM BNACTUBOCTI NPaBUIIbHUX MHOTOKYTHUKIB.

§ 17 MpaBunbHi Regular Polygons
MHOrOKYTHUKM i KOna and Circles

§ 18 MoOynoBa NnpaBUIbHUX ‘ Regular Polygons

MHOIOKYTHMKIB

Drawing

§ 19 JAoBXuHa kona
i ayru kona

Disk and Arc
Circumference

20 Mnowa kpyra
i MOro 4yacTuH

Disk and Its
Parts Area

HABYAJIbHUN NPOEKT
«3aMOLLEHHS NJIOWUHN»

EDUCATIONAL PROJECT
“Plane Covering”




Ansa yoro BMB4aTun
npaBuJibHi MHOIFOKYTHUKUN?

IIpaBuIbHI MHOTOKYTHUKU — ITe abCTPaKTHI IT0-
HSATTSA, CTBOPEHI HAYKOBIAMI. Y IPHUPOIi a0COTIOTHO
IpaBUJIBHUX MHOTOKYTHUKIB He icHye. TpamidamoTsca
00’exkTu y (popmi Maiiske MpPaBUJIBHHX MHOTOKYT-
HUKiB. Hampukimaazn, 61:K0ogu PoOJATH CTIIBHUKHI
y hopMi Maii;Ke IpaBUIbHUX IIIECTUKYTHUKIB. KBiTH
6araTb0X POCJHUH POCTYTh TaK, II[0 KiHUMKHU iX IIe-
JIFOCTOK PO3TAIllOBaHi y BepPIIMHAX NPAaBUJIBHUX
MHOTOKYTHHUKIiB, & KIHUMKY CHIKMHOK pPO3TaIlloOBaHi
y BepIIMHAX IPABUJIbHUX IIECTUKYTHUKIB. @opmu
Mail)Ke IMPaBUJIbHUX MHOTOKYTHUKIB MalOTh rpaHi
IeaKux Kpucrainis. Hampukiaan, rpadi KpucTajiB
KYXOHHOI COJIi — KBajapaTu, IpaHi KpHUCTaJiB a-
Mas3a — TPaBUJIbHI TPUKYTHUKU.

IIpaBuibHI MHOTOKYTHHUKHN 3yCTPidalOThCA
i B GbaraTbox BupobOax (rosiBKax 6GoJTiB i ratiox,
eJTbMEHHUIAX ).

B apxiTekTypi uacTo Mo:kHa mobauuTu Oy-
ITOBU, IO MalTh (GOPMU NPABUJIBHUX MHO-
TOKyTHHUKIB abo ix wactuu. OcobJMBO YacTo
3 NPaBUJIBHUMU MHOTOKYTHHKaMW MAalOTh
CIpaBy NapKEeTHUKM, NJIUTOUYHUKYU, apXiTEKTO-
pu. ¥ meaxkux IaJjanax, 3ajaxX HacTeJIATh
HapKeT 3 KiJIbKOX NPaBUJIbHUX MHOTOKYTHU-
KiB: IpaBUJIBbHUX TPUKYTHUKIB i IMTECTUKYTHU-
KiB, KBaJparTiB i IpaBUJIBHUX BOCBMUKYTHUKIB
TOIIIO.

A e me BUKOPHCTOBYIOTH NMpPaBUIbHI
MHOTOKYTHUKU? HaBeniTh cBOI mpuKIamu.



1 7 NMpaBuJibHi MHOMOKYTHUKM
TaiX BJIaCTUBOCTI

OnykJaIuii MHOTOKYTHUK HA3MBAETHCS MPABUIBHUM, AKIITO BCi 10T0 CTOPOHU
piBHI i Bci KyTu; piBHi.

PiBHOCTOpPOHHI} TPUKYTHUK i KBagpaT — IMPUKJIAAU IIPABUIBHUX MHOTOKYT-
uukiB. Ha mamionky 183 3o06paskeHo IpaBUILHUI T’ ATUKYTHUK i TPaBUILHUI
IIECTUKYTHUK.

B A B

Maug. 183

SK10 MpaBUABHNI MHOTOKYTHUK MA€E 7. CTOPiH, TO cCyMa BCiX HOT0 KyTiB (BHY-
TpimHixX) fopiBHIoe 180°(n — 2), a 0AUH 3 HUX — ¥ 1 pa3iB MEHIIINii, TOOGTO TOPiBHIOE

180°(n—2)
—

Yum 6iabIlie YUCIO N, TUM OiJIBIINI KYT MIPaBUJIBLHOTO N-KYTHUKA.

“rEopEMA | 1)

AKLLO MHOIFOKYTHUK NMpPaBuJibHUM, TO HABKOJ1I0 HbOIr0 MOXXHa ONMcaTu Kono
i B HbOro MO>XHa BnmcaTu Kono.

AOBELEHHS.

Hexait ABCDE...K — mupaBWJIbHUUA N-KYTHUK
(mag. 184). Bicekrpucu iioro KyTiB A i B meperu-
HaTheA B geaKin Touni O. Tpukyrauk AOB piBHO-

K E
6enpenuii, 600 LOAB=/0BA = %, Ie o — KYT JaHo- /‘ 4\
A ‘r / D

ro MHOTOKyTHUKAa. Cmosmyunmo Tourky O Bigpiskamu
3 ycimMa BepHIMHAMUW MHOTOKYTHHKA. TPUKYTHUKU
OBC i OBA piBHi, 60 B Hux cropona OB cminbHa, B — C

BC=BAi ZOBC = ZOBA. Ilogi6aum cmocoboM mepe-
KOHYyeMOCH, 1110 AOAB=A0BC =20CD =»20DE ... Mau. 184
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Omxe, OA = OB =0OC = 0D = ... = OK, T00TO BCi BEpPIINHU HAHOTO IIpa-
BuJbHOro MHOTOKyTHUKA ABCDE...K piBHOBiggaaeni Big Ttouku O. Tomy Koo
pamiyca OA — omucaHe HABKOJIO AAHOTO MHOTOKYTHHKAa. Ilepiny yacTUHY

TeopeMU IOBeIeHO.

Ockinbru tpukytauku OAB, OBC, OCD, ODE, ..., OKA piBui, To piBHi
i ix BigmoBimHi BucoTHu, TOOTO IEPIEHANKYJIIPU, OomylneHi 3 Touku O Ha BCi
CTOPOHU JAaHOTr0 IIPABUJIBHOTO MHOTrOKyTHUKA. OTiKe, K010 3 meuTpom O, aKe
IOTHUKAETHCA OO0 CTOPOHU AB, MOTUKAETHCS i JO BCiX CTOPiH MHOTOKYTHHKA
ABCDE...K. Ile Koj0 — BIIHCAaHe B JaHUN MHOTOKYTHHK. [Ipyry dacTuHy
TeopeMHU TaKo:K TOBeIeHO. [ |

SK BUNJIMBaEe 3 IMOIEpemHiX MipKyBaHb, IIEHTPOM KOJIa, BIIMCAHOTO B Ipa-
BUJIBHUN MHOTOKYTHUK, 1 KOJia, OIIMCAHOIO0 HAaBKOJIO HHOTO, € OJHA ¥ Ta cama
rouka O. Ii Ha3MBAIOTH IEHTPOM IPABUIFHOTO MHOTOKYTHHKA.

Kyr, mig akum 3 meHTpa IpaBUJIbHOTO MHOTOKYTHHUKA BUIHO HOTO CTOPOHY,
Ha3WBAIOTh IMEHTPAJbHUM KYTOM MHOTOKYTHMKA. [lepneHInMKyIAp, ONyIeHui
3 IIeHTPAa IPaBUJIbHOTO MHOTOKYTHUKA Ha 10T0 CTOPOHY, — amodemMa IIpaBUJILHOTO
MHOTOKYTHUKA. Ha Mmamonky 184 LZAOB — LeHTpalbHUN KYT IPABUJILHOTO

mHOroKyTHuKa AB...K, a OH — iioro anogema. Mipa 1eHTpaJIbHOro KyTa Ipa-
o

BUJIBHOTO N-KYTHUKA TOPiBHIOE . Yomy?

Y BepmImHAX IPaBUJILHUX MHOTOKYTHHUKIB 3BUYAWHO 3HAXOAATHCA IIEHTDPU
KYJbOK y HiAIMINOHUKAX, IIEHTPU OTBOPiB Ha (QUIAHIIAX, KiHIl 3y0iB KPyrymx
nuiaok (man. 185) Tormo.

Maum. 185

IInuTKy i DauTH O DOKPUTTS HiJJIord B OyAUMHKAX, IJIOII i BYJIHIlL, aepo-
IPOMiB 3/1€0iJIBIIIOT0 BUTOTOBJSIOTEH y (hOPMi MTPaBUIBHUX MHOTOKYTHUKIB.

Maun. 186
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— AN 4onnuTinBux )

Yy MOXHa 3 O3HAYEHHS MPaBUIIBHOIO MHOMOKYTHMKA BUTYYUTU CIIOBOCTOSYYEH-
HS1 «CTOPOHM PiBHi» abo «kyTu piBHi»? Hi, 60 onyknunii MHOFOKyTHVIK YCi KyTU 9KOro
piBHi 260 BCi CTOPOHM piBHi, MOXe OyTK i1 HenpaBuabHMM (Man. 187).

o >

Man. 187

Mpurknaay HeoNyKIMX MHOMOKYTHUKIB, YCi CTOPOHU AK1X PiBHI, HABEOEHO Ha Ma-
MOHKY 188. IX He BBaXaloTb NPaBUIbHUMN MHOFOKYTHUKAMMU.

O ad

Man. 188

SANMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

1. CopmyaioiiTe 0O3HaUeHHS IPaBUJIbHOIO MHOTOKYTHUKA.

2. Sk iHaxIe Ha3WBAIOTH MPABUJIbHUN TPUKYTHUK? A IpaBUILHUI YOTUPU-
KYTHUK?

3. YoMy mopiBHIOE cyMa KYTiB IPaBUJHHOIO MHOTOKYTHUKA?

4. Yomy mopiBHIOE Mipa BHYTPIiIITHBOT'O KyTa MPaBUJIBLHOTO N-KyTHUKA?

. Homy mopiBHIOE Mipa IIeHTPaJbHOrO KyTa IPABUJIBHOTO N-KYyTHUKA?

. Uu MOKHA HaBKOJIO KOJKHOTO IPABUJIBHOT'0O MHOTOKYTHHUKA OITUCATH KOJIO?

. Yu mMo:kHA Y KOKHUM MPABUJIbHUM MHOTOKYTHUK BIKUCATUA KOJO?

. IITo HABMBAIOTH IIEHTPOM HPABUJIBHOI'O MHOTOKYTHUKA?

. IlTo masuBaioTh amodemMoi0 MPaBUILHOTO MHOTOKYTHUKA?

10. HaBeniTh mpukJIagu OpeaMeTiB 3 OTOUYIOUOr'O CepeaoBHUINa, SAKi MaloTh

¢dopMy TpaBUIBHUX MHOTOKYTHUKIiB.

© 0O Ot
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BukoHAEMO PA3OM

o CkinbKu miaroHaseil Mae MPaBUIbHUM N-KYTHUK?

@ I3 KOKHOI BepIIUHY MPABUJIBLHOIO N-KYTHUKA BU-
xoauTh n — 3 mgiaromaii (majn. 189). Ycworo Bep-
muH n. Maemo mobytok n(n — 3). Aje KoyKHa
IiaroHaJib BUXOAUTD i3 ABOX PidHUX BepIinuH. Tomy
n(n — 3) — mogBoEeHA KibKicTh giaronamueii. Otixe,
KOKHUU IPAaBUJIBHUUA N-KYTHUK (AK 1 KOXKHUN
OIyKJINIT MHOTOKYTHUK) Mae 0,5n(n — 3) niarona-
neti. TPpUKYTHHUK OiaroHajiedl He Mae. Maut. 189

9 JoBemiTs, 1110 CTOPOHA IIPaBUJILHOIO ITIECTUKYTHUKA,
BIIICAHOI'O B K0JIO, IOPiBHIOE pajiycy IIOro KoJja.

® Ha manronky 190 300paskeHO IpaBUJIBHUM IITeC- E_——D
TuKyTHUK ABCDEF, BOuCcaHUH y KOJIO 3 IIEHTPOM
y Touri O. loBememo, 1m0 AB = OA. Poarasaaemo
TpukyTHUK AOB. Ockinbku AO = BO, gk pa-
miycu omHOro Kosa, TO TPUKYTHUK AOB — piB- F C

HOOenpenuii. LAOB= 360

=60° AK IeHTpaJb-

HUA KYT IPaABUJIBHOTO IMEeCTUKYTHUKA. Tomi A —B
ZOAB= ZOBA =(180°-60°):2=60°= LAOB.

Orsxe, aAOB — piBHOCTOpOHHI, a Tomy AB = OA. Maux. 190

SAAAYI | BIPABU

BUKOHAMTE YCHO

580. fdx inaxie Ha3WBaIOTh MPABUJLHUN TPUKYTHUK i MPaBUJLHUNA YOTUPHU-
KYTHUK?

581. CTopoHa IPaBUJIbHOIO N-KYTHUKA JOPiBHIOE a. S3HAHAITH OO ImepuMeTp.

582. IlepumMeTp MIPaBUIBHOTO I-KYTHUKA AOPiBHIOE 2p. 3HAUAITH JOBKUHY HOTO
CTODPOHMU.

583. 3HalAiTL CTOPOHY MPABUJIBLHOTO II'ATUKYTHUKA, AKIIO BOHA MEHIIA Bix
nepuMetrpa Ha 20 cMm.

584. Yomy mopiBHIOE cyMa KYTiB IPABUJIBHOTO: a) TPUKYTHUKA; 0) YOTUPUKYT-
HUKAa; B) I’ AITUKYTHUKA; T') IIIECTUKYTHUKA?

585. Ckinbku miaroHasell Mae IPaBUJIbLHUI: a) TPUKYTHUK; 0) YOTUPUKYTHUK;
B) I’ ATUKYTHUK; T') MIECTUKYTHUK ?

586. Yomy mopiBHIOE cyMa 30BHIIIHIX KYTiB KBaJpaTa, B3ATUX IO OTHOMY IIPHU
KOJKHiNM #0oro BepinHi? A MpaBUIBHOTO TPUKYTHUKA?
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587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

598.

599.

600.

CkinpKu miaroHajieil Mae NPaBUJIbHUIN N-KYTHUK, AKIIO:
ayn=50n="78)n=12;r)n=1007?

3HAWAITh CyMy KYTiB IPaBUJIBHOTO N-KYTHUKA, AKIIO:
ayn=5;6)n=8;8) n=10;r) n =18.

3HaAHAITh KYT IPABUJIBHOIO N-KYTHUKA, AKIIO:

a)n=5;06)n=10; B) n =15; r) n = 20.

3HalIiTh 30BHIIIHI i IeHTpaJIbHNNA KYTH IIPABUJIBHOIO N-KYTHUKA, AKIIO:
a)n=3;0)n=6;B)n=12;r)n=100.

CyMa 30BHIIIHIX KyTiB MPABUJIBHOTO N-KyTHUKA, B3ATUX 110 OMHOMY TIPH
KOMKHIii iioro BepmuHi, mopiBHIoe 360°. [[oBeaiTh.

CKiJIbKU CTOPiH Mae MpaBUJIbHUIN MHOTOKYTHUK, KOMKHUI i3 KyTiB AKOTr0
mopiBuioe 108°, 120°, 135°, 140°, 144°, 150°?

CKiZIBbKHE CTOPiH Mae IMPaBUJIbHUI MHOTOKYTHUK, KOMKHHUI i3 30BHIiIIHiX
KyTiB AKOro mopiBHOE: a) 24°; 6) 30°; B) 36°; r) 18°?

CropoHa KBazpara mopiBHIoe 10 cM. 3HAWAITH pamiycu BIMCAHOTO i1 omu-
CaHOTO KiJI.

IIpoBexniTh y KOJIi IBa MEPIEHANKYJIIPHL HiaMeTpu i cOoogydiTh iX KiHIIi.
JloBemiTh, 110 YTBOPEHUHN YOTUPUKYTHUK ITPABUIBHUM.

YceraHoBiTH BiAIOBiAHICTE MidK MipaMu IeHTPaAJbHUX KYTiB HPaBUJIBHUX
MHOTOKYTHUKIB (1—4) Ta mipamu ix BHyTpimHiX KyTiB (A—[).

1 36° A 150°
2 45° B 135°
3 30° B 145°
4 24° T 144°

I 156°

CropoHa TpaBUJIBHOTO MHOTOKYTHHWKA TOPIBHIOE @, a Pajiyc OMMCAHOTO
HaBKOJIO HBOTO KoJia R. 3HaHAiTh paAiyc BIMCAHOTO KOJIA.

CropoHa IpaBUJIBHOIO MHOTOKYTHUKA IOPIBHIOE @, a pajiyc BIHCAHOTO
B HBOI'O KoJia r. S3HAHAITE pajiyc OIIMCAaHOTO HABKOJIO HLOT'O KOJIA.

R ir — pamiycu onmcaHOTO HABKOJIO ITPABUJIHLHOIO MHOTOKYTHHUKA 1 BIIU-
CaHoOT0 B HBOTO KijJ. 3HAUAITh CTOPOHY MHOTOKYTHUKA.

Ha manouky 191 3o0paskeHo raiikoBuii Kiiou i 4 raiiku. fKi 3 raiiok
MOXKHA BIIKPYTUTU ITUM KJIHOUYEM?

i

£208

Mau. 191

7
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601.

602.
603.

604.

605.

606.

607.

608.

609.

610.

611.

612.

613.

HoBeniTh, 1110 B IPABUJBHOMY IIIECTUKYTHUKY IIPOTUJIEKHI CTOPOHU IIa-
pajenbHi.

3HaNIiTh JiaroHasi MpaBUIbHOTO MIECTUKYTHUKA, CTOPOHA AKOTO TOPiBHIOE d.
Bigcrarmp Mixk mapajieIJbHUMU CTOPOHAMU IPaBUJILHOTO INIECTUKYTHUKA
mopiBHioe [. 3HAWAITH CTOPOHY IIMECTUKYTHUKA.

Y nmpaBuiIbHOMY BOCBMUKYTHHUKY 31 CTOPOHOIO 6 CM CIIOJIyYeHO CepeauHNt
YOTHUPHOX CTOPiH, B3ATUX Ueped oAHY. IloBemiTh, 1[0 YTBOPEHUN YOTUPU-
KYTHUK — KBajaparT, i 3HalAiTh 1OTO CTOPOHY.

Y npaBUJIBLHOMY ABAHAAIATUKYTHUKY 31 CTOPOHOIO 8 CM CIIOJIYUEHO CEPEY-
HU CTOPiH, B3ATUX Uepeld ogHY. [loBeAiTh, 1110 yTBOPEHUH IITECTUKYTHUK —
OpaBUJIbLHUI, i 3BHAWIITE HOr0 IIepuUMeTp.

HoBeniTs, 1110 cepeiVMHU CTOPiH IMPABUJIBHOTO N-KYTHUKA € BEpIIMHAMU
iHIIOTO MPaBUJIBHOTO N-KYTHUKA.

3pisyoun KyTH OPaBUJIBLHOTO TPUKYTHHUKA 3i cTO-
POHOIO M, OTPUMAJIA MPABUJBHUU IIECTUKYTHUK
(man. 192). 3HaiigiTh 1Oro CTOPOHY.

3pisyoun KyTH KBajapaTa, OTPUMAaJU MPaBUJIbHUI
BOCBMUKYTHUK. SHAUIITh MO0 CTOPOHY, AKIIIO CTO-
poHa KBajapara AOPiBHIOE a.

HoBeniTs, 110 B MPaBUJIBHOMY I’ ITUKYTHUKY: Mau. 192

a) Bci miaromaJi piBHi;

0) KOJKHA miaroHaJib mapaJiejbHa OLHIiM i3 foro cTOpim;

B) OBi miaroHaJi, IIT0 BUXOIATH 3 OHiel BepIINHIU, YTBOPIOIOTH 3 PiBHO-
OepeHi TPUKYTHUKHU.

Y axomy BigHOINIEHHI AiaroHaJjb MPaBUJILHOTIO I’ ATUKYTHUKA TiJIATH KYT,
i3 BEpIUHU AKOTO BOHA BUXOIUTH?

ITig AaKMM KyTOM IepeTUHAIOTHCS ABi AiaroHAJi MPaBUJILHOTO I’ STUKYTHUKA,
MIPOBeJeHi 3 PiBHUX BepIIUH?

YoMy IJINTH NI TOKPUTTSA IIJIOI, BYJIUIb, a€POIPOMiB He BUTOTOBISAIOTH
y dopMi IpaBUABHUX I’ ATUKYTHUKIB?

3adavwa Kamanana. Po36buiiTe qaHuil IpaBUJILHII IIIeCTUKYTHUK Ha 7 Ipa-
BUJILHUX IMIECTUKYTHUKIB i 12 PIBHOCTOPOHHIX TPUKYTHUKIB.

MPAKTUYHE 3ABAAHHS

614.

1) BupixTe 3 1yIIKoro mamepy Taki Tpu piBHiI pomOu, 11100 i3 HUX MOKHA
O0yJIO CKJIACTH TMPABUJIBbHUMN MIECTUKYTHUK. SHAUAITH: a) KYTU KOYKHOTO
poMba Ta yTBOPEHOTO MIECTUKYTHUKA; 0) BIAHOIIIEHHSA IIePUMETPiB IIIeCTH-
KyTHUKa i pomoba.

2) BupikTe 3 I[yIIKOTO Iamepy JMecATh PiBHUX MPABUIBLHUX TPUKYTHUKIB
i cKRJIAAITH i3 HUX NPaBUJIbHUN TPUKYTHUK i IPaBUIBHUN ITECTUKYTHUK.
3HaAWAiTh BiTHOIIEHHA: a) MEPUMETPiB yTBOpeHUX (iryp; 0) oI yTBO-
peHux Qiryp.
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SAOAYI 019 NOBTOPEHHS

615. I3 mpaBUIBHUX MHOTOKYTHUKIB (TPUKYTHUKIB, YOTUPUKYTHUKIB i I’ aATH-
KYTHUKIB) CKJIaJal0ThCsS PO3TOPTKU MPAaBUJIbHUX MHOTOTPAHHUKIB. 3a I10-
TaHUMU HUKUYE PO3TOPTKAMU CIPOOYHTe BUTOTOBUTH MOJEJi MPAaBUIbHUX
MHOTOTPaHHUKIB (BpaxyiiTe JOMYyCKHU Ha CKJICIOBaHHS). Y CTAHOBITH BifIo-
BiiHiCTHL Mi’K PO3TOPTKAMU IPaBUJIBLHUX MHOTOTpaHHWMKIB (1-5) i Bigmo-
BigHuMUu MHOTOTpaHHUKamu (A—I).

R i A

AWCOE

616. 3HaligiTh ILI0IIy PiBHOOEAPEHOr0 TPUKYTHUKA, OiUHA CTOPOHA IKOT0 HA 3 CM
MeHIIIa 3a OCHOBY, a MEHIIIA BMCOTa JopiBHIOE 12 cMm.

617. 3uaiigiTs, BuCOTH mapaJjiejiorpaMa, SKIIo ioro ctopoau 5 cm i 12 cm, a KyT
Mixk HUME 60°.

618. 3uaiigiTe pagiyc Koja, AKINO X0pAa JOBKIUHOI0 24 cM BiAgajaeHa Big ieHTpa
Ha 5 cMm.

619. 3uaiigiTe KyTu piBHOOGIiUHOI Tpamerrii, mepuMerp AKoi mopiBHIOE 48 cM,
a pajiyc BOMCAHOTrO KoJia 3 CM.

FEOMETPIS HABKOJIO HAC

Muorokyrauku y sanama@THOMY AU3aiHL



NMpaBuiibHi MHOFOKYTHUKM
Ta Kona

BcTaHoBUMO CHIBBiZHOIIEHHA MiX CTOPOHOIO IIpa- C—
BWJIBHOTO N-KyTHHUKA a, i pagiycamu R, i r, omrucarnoro
1 BIMCaHOTO B HHOTO KiJ.

Hexait ABC...K — 1mIpaBUJBHUU N-KYTHUK 3 IEHT- B
pom O i cropoHoio AB = a, (man. 193). V

Tomi OA = OB = R, OH = r. lleHTpajbHUN KYT /
AOB, axuii cmupaeTbcAd Ha CTOPOHY AB IpPaBUJILHO- A——K

60 . Toni LAOH = 180 ,

ro n-KyTHUKA, JOPiBHIOE
, n Maug. 193

AH = Ea"’ 60 Bucotra OH piBHOOGeapenoro aAOB € ogHouYacHO i 6iceKTpucoro,

i memiaHo¥O.
Iz mpamoxkyTHOTO AAOH wMaemo:

1) =sin 180 a6o —2_=sin 180 , 8BigKu a, =2R, sin 180
AO n 2R, n n
a
1R =——"g5-
2sin 180
n
2) —=tg 180 abo i=tg 180 , 8Bigku a, =2r, tg 180 i rnzLo.
HO n 2r n n 9t 180
" g
n

ITi hopmysiu JarOTh MOKJINBICTH BUPAYKaTU CTOPOHU TPABUJILHOTO 71-KYTHUKA
yepes pajiycu omrcanoro abo BIMCAHOrO Kij i, HaBmaKu, MOKHA 3HAXOAUTHU Pa-
Iiycu onucaHoro abo BIIMCAHOTO KiJjl, 3HAIOUY CTOPOHY IIPAaBUJILHOTO N-KYTHUKA.

80° . 180°
ia,=2r,tg
n n
3aMicTh n yucaa 3, 4 i 6, oTpUMAEMO BUPAKEHHA TOBXKUH CTOPiH IPaBUIBHUX
TPUKYTHUKIB, YOTUPUKYTHUKIB i IIEeCTUKYTHUKIB uepes pajiyc R ommcaHoro
KoJia i pazmiyc r BIMCaHOTO KoOJa.

Hanpuxaaz, nigcraBusmu y ¢popmynau a, =2R, sin

KinbKicTh cTOPiH MPaBUIBHOTO
Nn-KyTHUKA

CropoHa IIPaBUJIBLHOTO a; = R\3 a,= R\J2 as=R

n-KyTHUKA
o = 2r\/§
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a, A a,
2sin 180 2tg 180
n n

Axmio y popmynun R, = 3aMiCTh N MiACTaBUTHU

yncia 3, 4 i 6, To oTpEMaeMoO BUPaXKeHHs pazgiyca R ommcaHoro koJia i pagiyca r
BIIMCAHOT'O KO0JIa UYepes3 CTOPOHY IPABMJbHUX TPUKYTHUKA, YOTHPUKYTHHUKA
i mIeCTUKYTHUKA 31 CTOPOHOIO a,,.

KinpKicTh cTOpiH MpaBUILHOTO
n-KyTHUKA

Pagiyc onucanoro xomua R, 3 R, = 2 Rs=a
. a\/g _a a3
Pagiyc Bnucanoro xomua = 6 = 9 =

3eepHimb yeazy!

CTtopoHa NMPaBHJIBHOTO HIECTHUKYTHUKA JOPiBHIOE
paxgiycy ommcaHoro koJjga. Otrixe, 1100 TOAIiIUTH KOJIO
Ha 6 piBHMUX YaCTWUH, OOCUTH IIOCJHiJOBHO BiAKJIacTu
6 xopz, 110 TOPiBHIOIOTE pamiycy KoJia (maj. 194). Ao
TOUYKHU MOAiNY 3’€THATU Uepes3 ONHY, TO OTPUMAEMO IIpa-
BUJIBHUU TPUKYTHUK (MaJj. 195). K10 X KOKHY 3 yTBO-
peHux 6 Iyr DOAiJIUTH HABIILJ i TOUKY MO1JIy IIOCTIiJOBHO
CHOJIYUYUTU, TO YTBOPUTHCS MPABUJILHUUN ABaHaAIIATHU-
KyTHUK (Maa. 196) i T. 1. OTiKe, AKIIO KOJO IOAiJEHO
HA n PiBHUX YaCTHH, TO Ile KOJIO HEeBAKKO HOTiIUTHU
Ha 2n piBHUX YaCTHUH.

Maur. 194

As
As A,
B;
Aq
As Ay

B

A,
Ay A,

Mag. 195 Mag. 196
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11106 moOyayBaTH IPaBUJIbHUN YOTUPUKYTHUK (KBaI- B C
par), y KOJIi TPOBOAATH JBA MEPIEHANKYJIAPHI JiameTpu,
"anpukaang AC i BD (maa. 197) i mocaigoBHO crioayua-
IOTh IX KiHITi. YTBOPEHUH y TAKUI CIOCi0 YOTUPUKYTHUK
ABCD — kBagpar.

Burkopucrosywoun mamgioHoK 197, cmpobyiiTe camo-
CTifiHO OOy AyBaTU MPABUJIBHUN BOCBMUKYTHHUK. A D

Bu Bike 3HaeTe, AK OyAyBaTU IpPaBUJIbHI TPUKYTHUK,

YOTUPUKYTHUK i IITECTUKYTHUK. A AK MoOyIyBaTH IIpa- Mau. 197
BUWJIBHUYN I’ ATUKYTHUK YU Oyb-AKUN N-KYTHUK?

SIKIITO KOJI0 MOiINTY HA N PIBHUX YACTHH 1 0fleprKaHi TOUKY IIOI1iJTy TIOCJIiTOBHO
CIOJIYYUTHU BifIpi3KaMM’, TO YTBOPUThCA MPAaBUJIBHUU n-KyTHUK. OTiKe, 3amaua
mpo MO0y 0By MPABUJIBLHOTO N-KYTHUKA 3BOAUTHCA [0 MOAITY KOJia HA N PiBHUX
vyactuH. llearpanbauii Kyr LAOB, SKUH CIUPAEThCA Ha CTOPOHY ITPABUJIBHOTO

o

n-KyTHUKA, BIIMICAHOTO B KOJIO, TOPiBHIOE . Tomy, AKIIO TOTPiOHO MOAIINUTHI

KO0JIO, HAIIPUKJIAA, Ha 9 piBHUX YAaCTUH, MU CIIOUATKY OOUMCIIOEMO BiAIOBIIHMI
meuTpaabHUi KyT (360° : 9 =40°) i 3a 1OIIOMOr00 TPAHCIIOPTUPA OYIYEMO TaKUI
meHTpaJbHUA KyT — LAOB=40° (mai. 198).

B 1
M
A 1
A
1
B 1 C
Mag. 198 Mag. 199

A nmaji po3xXuaoM ITUPKYJIA, 110 JopiBHIOE AB, «00X0IMMO» BCe K0JI0. SAKIImo
TOUYKM MOMIJIY IOCJiJOBHO CIIOJIYUYUTHU BiApidKaMu, TO YTBOPUTHCA IIPABUJIb-
HUH neB’ATUKYTHUK. BiH mpaBuabHUi, 60 HOTO CTOPOHU piBHI (AK Xopau,
10 CTATYIOTh PiBHiI Ayrum) i KyTu piBHI (4K BIMCaHI KyTH, II[0 CIIMPAIOTHCS
Ha piBHI gyrm).

Mo:kHa OyayBaTu IpaBUJIbHI MHOTOKYTHHKHY i 63 BUKOPUCTaHHS KoJja. Ilo-
OymyeMo, HAIIPUKJIA, IPaBUILHNI BOCBMUKYTHUK 3i cTopoHOI0 1 cM. OCKilbKM
KYT OIPaBUJIbHOTO BOCBMUKYTHHKA AopiBHIOE 135°, TO 3a JOIIOMOTrOI0 TPAaHCIOP-
Tupa oygyemo criouatry ZA =135° (mas. 199) i Ha fioro cTOpoHaxX BiAKJIaa€MO
Bigpisku AM = AB = 1 cm. A pani mocaimoBHO mob6ymoByemo KyTu 135° i Bin-
KJIQJIAEMO Ha HUX BifApi3Ku MoBKuMHOIO 1 cM. OTpuMaHUT BOCBMUKYTHUK Oyze
OpaBUJIbHUM, 00 OT0 KyTU i cTOpoHHU piBHI 3a moOymoBoo. OmHak moOymoBa-
HUHA y TaKU#A crocid BOCBMUKYTHUK MPAKTUYHO MOJKE MysKe BiApi3HATHCA Bin
MPaBUJIBHOTO BOCBMUKYTHUKA, 00 HEMUHYYi KPECJAIPChbKi MOXUOKY JOMaI0ThCS
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i B pesysabTaTi MOKYTb OyTH HAATO BeIUKMMU. ¥ KJIACHUYHUX IIOOYIOBaX J0-
3BOJIAETHCA KOPUCTYBaTHUCA JINIIIE IUPKYJIEM i JiHifKOI0, & He TPAHCIIOPTUPOM.

SK MoKHA 3HAWTM MJIOINY IPaBUJILHOTO n-KyTHuka? K Bimomo, mioIimy
0yAb-AKOTO MHOTOKYTHHUKA 3 IIePUMETPOM 2p, OIIMCAHOI'0 HABKOJIO KOJIa pajiy-
ca r, MOKHa 3HauTu 3a Qopmysor S = pr. Ila ¢popmyna cupaBemiuBa i aas
MPaBUJILHOTO 71-KYTHUKA.

. 1 . 1
SK1o fioro cTropoHa a, TO p= E na, Togi S= Enar.

Buwe nwnocsa npo nobyaoBy A0Bifb-
HOro NPaBWJIbHOrO N-KyTHMKA. A 9K Noby-
LyBaTV NPaBUIIbHUIN N-KYTHWUK i3 3a0aHOI0
LOBXMHOIO CTOPOHM a (abo pagiyca r 4n
R kona, BNIMCAHOro B LLE MHOFOKYTHUK
ynM OMNMCAHOro HABKOJIO HbOro)? Taci
noOyaoBM BUKOHYIOTb, KOPUCTYIOYUCH
MeToaom nopidHocTi. Hanpuknaa, wob
nobyaysaTy NPaBUIbHUA N’ ATUKYTHUK
3i CTOPOHOIO a; = 2 CcM, crnoyaTtky oyay-
I0Tb A0BISIbHU NPABUIBHNA M’ ATUKYTHUK
ABCDE (man. 200) i npoBoasTb MPOMEHi
OA, OB, OC, OD, OE. Ha npomeHi AB Bia-
KnagaTb BiApPi3ok AK =ag; =2 cM i npo-
BoOATb KM OA. Axwo KM nepetuHae
npomiHb OB y Touui B,, To gani npoBo-
nate BA, "BA, BC, BC, CD, CDIiT.A.
M’atnkytHuk A,B,C,D,E, — Ton, akun
Tpeba 6yno nobyaysaTu.

— AN 4onNnTJINBUX )

Man. 200

SAMUTAHHA | 3ABOAHHA 019 CAMOKOHTPOIJIIO

1.

2.

SIx BupaKaeThCsa yepes pajiyc OMMCAHOTI'O KOJIa CTOPOHA IIPABUJIBHOIO:
a) n-KyTHUKAa; 0) TPUKYTHUKA; B) YOTUPUKYTHUKA; T) IMECTUKYTHUKA?
SIx BupaKaeThbCsa yepes pafiiyc BIUCAHOT'O KOJIa CTOPOHA ITPABUJIBHOIO:
a) n-KyTHUKA; 0) TPUKYTHUKA; B) YOTUPUKYTHUKA; T) IMECTUKYTHUKA?
SIx BupaKaeThbCsa pajiyc OMMCAHOTO KOJIa Uepe3 CTOPOHY IIPAaBUJIBHOIO:
a) n-KyTHUKA; 0) TPUKYTHUKA; B) YOTUPUKYTHUKA; T) IMECTUKYTHUKA?
SIx BupaKaeTbCcA pajiyc BIIMCAHOTO KOJIa Uepe3 CTOPOHY IIPAaBUJIBHOIO:
a) n-KyTHUKA; 0) TPUKYTHUKA; B) YOTUPUKYTHUKA; T) IMECTUKYTHUKA?
Sk sHAWTH IJIONTY MPAaBUJIBHOTO N-KYTHUKA?

fAx mobyayBaTu IpaBUIBHUMN N-KYTHUK?

Sk nobyxayBaTu IpaBUJIBHUN N-KYyTHUK 3a HOTO CTOPOHOIO?
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BukoHAEMO PA3OM

o CropoHa MPaBUJIBHOIO IIECTUKYTHUKA, OITMCAHOTO
HaBKOJIO K0JIa, NOPiBHIOE 4 cM. 3HAHAITH CTOPOHY
MIPaBUJIBHOIO TPUKYTHUKA, BIMCAHOTO B Iie KOJO.

® Hexait pagiyc xomaa r (man. 201). Toxi gna irec-
TUKYTHHKA Ie OyZe pafiyc BIMCAHOro Ko0Jia, a IJisd

TPUKYTHUKA — paniyc ommcamoro xoiua. Orike, \ /
. aG\/g _ 4f

73=2\/§ cm. Ockineku rg = Ry,

r

8 2

TO a3=R3\/§, a3=2\/§~\/§=6 CM.

Mau. 201

9 HoBeniTs, 1110 MJIOIY IPaBUJILHOTO N-KYTHUKA, BIIMCAHOTO B KOJO pamiiy-
ca R, MOXHA BU3HAUNTH 3a (DOPMYJIOIO

360°
Pt

SzlnR2 sin
2

ABC...K, suucanuii y kojo paziyca R. Posrisaemo

® Hawmaumonky 202 300paskeHo IpaBUJIbLHU N-KYTHUK \
ArAOB:

360°

AO =BO =R, ZAOB= , ‘ )
" K c
aTomy S, 5= %Rz sin 399 \ /
A B

n

Ockinbrku ABC...K — TpaBUJbHUN N-KYTHUK, TO
oro miorra S y n pasiB OijgbIla 3a MJIOIILY TPHU- Maur. 202
kKyrauka AOB.
Orxe,
1 .
S=n-S —nR?sin

WAOB — 9

360°
pat

3BepHiTH yBary Ha GopMyJiu, 3a AOIMOMOTOI0 AKMX MOKHA 3HAUTHU ILJIOIY
MIPaBUJIBHUX TPUKYTHUKA, YOTUPUKYTHUKA i IITECTUKYTHUKA 31 CTOPOHOIO a.

KinpkicTb cTOpiH mpaBUIBLHOTO
n-KyTHUKA

IInomra mpaBUJIIBHOTO
n-KyTHHUKa 4 2
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3ALAUI | BTPABU

BUKOHAMTE YCHO

620.

621.

622.

623.

CropoHa IPaBUJIBHOTO UOTUPUKYTHUKA AOpPiBHIOE a. YoMy mOpiBHIOE:
a) fioro mepumerp; 0) MOBXKMHA [OiaroHasi; B) KyT MisK AiaroHaJIsMu;
T') paZiyc ommcaHoro KoJia; I') pafiyc BOUCAHOTO KO0Ja; 1) IJI0Ila YOTUPHU-
KyTHUKAa?

Hiaronasb MPaBUJILHOTO YOTHMPUKYTHUKA AopiBHIOE d. YoMy aopiBHIOE:
a) CTOpPOHAa YOTUPUKYTHUKA; 0) OT0 IIepuMeTp; B) paJiyc onucaHOro KoJja;
T') pajiiyc BIIMCAHOTO KO0JI1a; T') IIJIOINA YOTUPUKYTHUKA?

CTopoHa NPaBUJIBHOTO IECTUKYTHUKA NOPiB- C D
HIo€ a (maJy. 203). 3HaliiTh: a) 1Ooro mepuMerp;

0) paziyc ommcaHOro K0Jia; B) pajaiyc BIIMCAHO-

ro KoJia; T') BificTaHb MidK HaWBiggaJeHimMuMn B E
TOYKAMU ITECTUKYTHUKA; I') IJIOIIY IITECTUKYT-

HUKA.

CropoHa KBajapara, OMMCAHOTO HABKOJIO KOJIa, A N F
IOopiBHIOE a. 3HAUAITH CTOPOHY NPABUJIBHOTO

IIIeCTUKYTHUKA, BIUCAHOTO B IIe KOJIO. Mau. 203

624.

625.

626.

627.

628.

629.

630.

631.

IToGynyiiTe IpaBUJABHUN N-KYTHUK, SKIIO:
a)n=3;0)n=6;B)n=8;r)n=12.

IToGynyiiTe IpaBUJABHUN N-KYTHUK 31 CTOPOHOIO 2 CM, AKIIO:
a)n=5;0)n=6;B)n=9;r)n=12.

IloOynyiiTe mpaBuAbHUN TPUKYTHUK 3a HAaHUM pagiycoM R ommcaHOro
KoJa, aKIio A = 3 cM.

IToGynyiiTe MpaBUABLHUN IIECTUKYTHUK 34: a) JaHUM PaLiyCcoOM OIHCAHOTO
KoJia; 0) JaHOIO CTOPOHOIO; B) JaHUM IIEPUMETPOM.

Pagmiyc kosia gopiBHioe 8 cM. 3HAWIITH CTOPOHY BIMCAHOTO B Iie KOJO
TPaBUJIBHOTO N-KYTHUKA, AKIIO:

a)yn=3;0)n=4;B)n=6;r)n=12.

Pagmiyc kosia mopiBHIOE 83 cwm. 3HaANAiTh CTOPOHY OMMCAHOTO HABKOJO
HBOT'O IIPABUJBHOTO N-KYTHUKA, SKIIO:
ayn=3;0)n=4;8B)n=6;r)n=18.

CropoHa IIPaBUJIBHOIO N-KYTHUKA JOPiBHIOE 4\/§ . 3HaigiTe pazgiyc KoJa,
OIIMCAHOTO HABKOJIO HHOT'O, SAKIIO:

a)yn=3;0)n=4;B)n=6;r)n=12.

CropoHa NMPaBUJIbHOIO N-KYTHUKA TOPiBHIOE 3\/6 cM. SHAUAITE paniyc
BIIMCAHOTO B HHOTO KOJIA, AKIIO:

a)yn=3;0)n=4;B)n=6;r)n=18.
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632. CropoHa mpaBUJILHOTO MHOTOKYTHUKA, BITMCAHOTO B KOJIO, JOPiBHIOE 12 cM.
3HaAWAITh MEPUMETP i IJIOITY IIHOTO MHOTOKYTHUKA, AKIIO:
ayn=3;0)n=4;8)n=>5;r)n=0.

633. 3HaAiTh IJIOIY IPABUJIBHOTO N-KYTHHUKA, SKIIO Pagiyc KoJja, OINCAHOT0
HABKOJIO HBOTO, AOPiBHIOE 6 cM. P0o3risHbTe BUMIASKN:
ayn=3;0)n=4;B)n=51)n=6;1r)n=12.

634. Y KoJi0 BOMCAHO MPaBUJLHUI INMECTUKYTHUK, IIepuMeTp dkoro 24 cwm.
3HalAiTh IepUMEeTP i IJIOIy BIKMCAHOTO B Ile KOJIO TPABUJIBLHOIO: a) TPU-
KYTHUKA; 0) YOTUPUKYTHUKA.

635. 3maligiTe mI0INYy IPaBUJILHOIO N-KYTHUKA, AKINO Pajiyc BIKMCAHOIO
B HBOTO KO0JIa HOpPiBHIOE 4 cM i:
ayn=3;0)n=4;8B)n=6;r)n=12.

636. Y ckinbKu pasiB Igolia KBajpaTa, OIMCAHOIO HABKOJO KoJia, OijbIia
3a ILJIOIY KBajpaTa, BIMCAHOTO B Ile KOJIO?

637. IlepumeTpu KBaJpaTa, piBHOCTOPOHHBOTO TPUKYTHUKA 1 MPaBUJIBLHOTO ITIEC-
TUKYTHUKA JOPiBHIOIOTL 36 cM. AKa 3 nux Qiryp Mae HaMeHIITy ILIOIIY,
a gxKa — HanoiabITy?

638. Jlamo mpaBuabuuii TpukyTHUK ABC. I1o6yayiiTe mpaBUIbHUI IITECTUKYTHUK
AKBPCT. fk BigHOCATHCA iX MepuMeTpu i 1mormi?

639. Jlamo xBagpar. [loOyayiiTe mpaBUIbHUI BOCBMUKYTHUK, YOTUPU BEPITUHU
sAKoT0 30irasucs 0 i3 BepImumHaAMu JaHOTO KBajpaTa. SIK BimHOocAThCS IxHi
epuMeTpHu i TJIoIi?

640. Kopucryrouncsy manoukamu 204-206, 3uaiigiTs HeBizomi cTroponmu x i y
MIPaBUJIBHUX MHOTOKYTHUKIB.

Yy Yy Yy
Maua. 204 Maua. 205 Maug. 206

641. 3HaliAiTh JOBKUHU AiaroHAJell IPaBUJILHOIO BOCBMUKYTHUKA: a) 3a paaiy-
COM OIIMCaHOro KoJa R; 6) 3a CTOPOHOIO a.

642, 3gaigiTe OOBMKUMHM AiaroHajiedl NPaBUJILHOIO JBAHAAIATHUKYTHUKA:
a) 3a pagiycoM ommcaHOTo KoJia R; 0) 3a CTOPOHOIO 4.

643. ¥V koo pazgiyca 12 cMm BOmcaHo IPaBUJIbHUMA Nn-KYTHUK i IIOCJIIZOBHO CIIO-
JIYYeHO CepeIuHU Horo cTopiH. BuaHauTe CTOPOHY YTBOPEHOTO MHOTOKYT-
HUKAa i pajgiyc omrcaHoro HaBKOJIO HbOTO KoJa, AKINo: a) n = 4; 6) n = 6.
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644.

645.

646.

647.

648.

649.

650.

651.

MpaBuALHI MHOFOKYTHMKM Ta KOna 161

Y KoJo0, pamiyc AKOro mopiBHIOe R, BONCAHO NPaBUJIBHUN TPUKYTHUK,
a Ha M0oro CTOPOHi mMOOYyA0BaHO KBaApaT. 3HAUAITH pafiyc KoJja, OIucaHoro
HaBKOJIO KBajparTa.

¥V kojso 3 paxiycom R BIHMCAHO NMPABUJIBHUN TPUKYTHUK, Y TPUKYTHUK
BIIMCAHO KOJIO, V sIKe BIIMCAHO KBajpaT. SHANIITh CTOPOHY KBajapara.

¥V KoJI0 BIIMCAHO NPaBUJbHUIN INECTUKYTHUK 3i CTOPOHOIO 4, a HABKOJIO
KOJIa OMMWCAaHO IIPABMJIBHUYA TPUKYTHUK. BiH € TaKOXK BIIMCAHUM y JedKe
Ko0J10. S3HAUIITh BiJHOIIIEHHS paliyciB Mux KiJ.

Bidxpuma 3adawa. Y ®oyo 3 pamiycom R BIHCAaHO IPaBUJIBHUN TPU-
KYTHUK. ¥ TPUKYTHUK BINCAHO ... , @ B HBOI'O BOMCAHO ... . SHAUOITH

CTOPOHY ...
CroinbHa Xopha ABOX KiJj, IO HMepeTMHAIOThCS, MO- D C
piBHIOE [ i CAYMKUTH AJIA OTHOTO 3 KiJ CTOPOHOIO
TPaBUJIBHOTO BIMCAHOTO TPUKYTHUKA, & AJA JPYyTro-
ro — CTOPOHOIO BIIMcaHOTro KBajapara (maia. 207).
3HaWIiTh BiIcTaHb MiK IleHTpaMu Kija. PosriaubTe
iHINIWUHA BUIALOK. l
CropoHa TPaBUJIBHOTO IIECTUKYTHUKA JOPiBHIOE

10 cvm. 3HAKHAITH CTOPOHY PiBHOBEJIUKOI'O HOMY ITpa- 0,
BUJIBHOTO TPUKYTHUKA.

Ilnomia mpaBUJABLHOTO IMECTUKYTHUKA, OIMMCAHOTO

HaBKOJIO K0JIa, JTOPiBHIOE 72\/§ cm?. 3HAUAITH mIIO- K

Iy IIPaBUJILHOIO TPUKYTHUKA, OIMKCAHOIO HABKOJIO Maur. 207
I[LOI'0 KOJA.

Ilnoma mpaBMIBHOTO BOCBMUKYTHMKA, BIKNCAHOIO B KOJIO, HOPiBHIOE

162V2 m?. VcrazoBiTh BiIIOBiAHICTh Mi)K NMPaBUIBHUMU MHOTOKYTHHU-
kamu (1—-4), BOuuCaHUMHU B Iie KOJIO, Ta 3HAUYeHHAMH ixX momy (A—[I).

2433

1 TpurkyTHUK A
2 YoTUPUKYTHUK 2
B 243
3 IlecTuKyTHUK
4 JIBaHAOIIATUKYTHUK B 243\/5
4
I 162
2433
a 4

MPAKTUYHE 3ABAAHHS

652.

Benukuii iHTepec A0 reoMeTPUYHUX IOOYAOB BUABUJIN BCECBITHBO BiJO-
Mi xymo:kuuku JleoHapmo ma Bimui, Ans6pexT Hiopep, Canbamop Haii,
Maypin Emrep. 3a momoMorom mpaBUJIbLHNUX I€OMETPUUYHUX ITOOYI0B BOHU
IocAaraJau JOCKOHAJOCTI B 300paskeHHi IpoCTopy.



162

Posgin 4. MpaBuibHi MHOFOKYTHUKN

Posraaubre eckis Jleonapao ga Binui no ifioro «TaemHoi Beuepi» (mas. 208),
Ha AKOMY, KpiM iHIIOr0o, 300pakeHo mo0yq0By MPaBUJIBHOTO BOCBMUKYT-
HUKa, BOIMCAHOTO B KOJIO, 3a IOTO CTOPOHOIO.

a) IoBexiTs, 1110 TaKa MO0y 10Ba 3a0e3neuye IpaBUJIbHE BUBHAUEHHS IIEHT-
pa Koja, OIMMCAHOTO HABKOJO MPaBUJBLHOTO BOCBMUKYTHUKA i3 3aJaHOIO
CTOPOHOIO.

6) IloOymyiiTe B TaKUii cIOCi0 MTpPaBUJIBHUI BOCBMUKYTHUK, CTOPOHA AKOTO
IOpiBHIOE 2 cM.

Maug. 208

3AJAYI 019 NOBTOPEHHS

653.
654.
655.

656.

Ckijbku miaroHajieil Ma€ NpaBUJILHUN 75-KyTHUK?

3HalAiTh KyTU IpaBuiabHOr0 30-KyTHHUKA.

Y axomy BifHOIIEHH] IiATE KyT JiaroHAJi IPaBUJIBHOTO IIECTUKYTHUKA,
AKi BUXOJATH 3 BEPIIMHU IILOTO KyTa?

HMiaronasi pom6a mpormoprifiai uucaam 3 i 4, a miorra gopiBaioe 12 cm?.
3HalaiTh IepuMeTp pomoa.



AdoBXxuHa Kkonai ayrm Kkona

Y Mosommmx KJjacax JOBMKUHY KoOJIa BUBHAYAIOTH 3a JOIOMOTOI HUTKU
(BramaiiTe, K 11e POOUTHCA). AJle HUTKA — HEe TeOMEeTPUYHEe TOHATTS, O TOTO K
BUMipIOBAaHHA MTOBXKUHU KOJIa HUTKOIO Ja€ JIUIlle HaOauKeHi pesyabratu. Tomy
POBTJIAHEMO Ile TUTAaHHA 3 MOTJISAY reoMeTpii.

YaBimo, 1110 B K0JIO BIIMCAaHO NpaBuabHui 10-KyTHUK, IOTIiM — IPaBUJIbLHUN
20-KyTHUK, 40-KyTHUK i T. 1. Ix mepumerpu P,,, P,y, P, ... AefaTi MeHIIe
i MeHIIe BiApisHAIOTHCA Bifg HJOBKUHU maHoro Koja C. SIKINO KiJbKicTh cTopin
MHOTOKYTHUKA (1) HeoOMeKeHO 301JbITyeThCs, To P,
HabamxaeTbesa go C. Mo)kHa ckasaTH TaK: TJOBJKHUHA
KoJIa — IIe YHCJIO, O SKOT'0 HaOJIMIKAETHCA UUCIOBE C
3HAUYEHHA IePUMeTpPa BIUCAHOTO B IIe KOJIO IIPAaBUJIb-

HOT'0 N-KyTHUKA IPU HeOOMeKeHOMY 30iIbIITeHHi Kilb-
KOCTi #ioro cTopiH.
BuBenmemo opmysy, 1o BUpaskae AOBKUHY KOJa

—

o . o . . ~——
yepes ¥oro pagiyc. Hexait maemMo gBa AOBiJIBHI KoJia
(mas. 209). ITosmauumo ix pagiycu O6ykBamu R i R, T~
a poBxuHu — OykBamMu C i C’. Y KoxxHe 3 IUX Kin C
BITMIIIEMO IIPABUIBbHUI N-KYTHUK 3 OMHAKOBUM UHCJIOM
cTopiH. IKmo a,i a, — cTOpoHM IMX MHOTOKYTHHKIB,
a P,i P/ — ix mepumerpu, TO
. 180° , . 180°
P =n-a,=n-2Rsin i P=n-a,=n-2R’sin .
n n
3BigKu ~— —
P 2R
— = . Mau. 209
P 2R

n
ITa npomop1ia npaBuJIbHA IPU KOKHOMY 3HaUeHHi n. ToMy AKII0 3HAUEHHA
n HeoOMesKeHO 36iybITyBaTu, TO tepuMerpu P, i P/ mpAMyBaTHMYTb 0 JOBXKUH

. . . . . C
kin C i C’, a BifHOIIIEHHS IepPUMETPiB — [0 BiJHOIIEHHS F Orxe,

C 2R c
—=——->0 a0 —=——.
¢’ 2R 2R 2R’

Ockinbku 2R — pgiameTp KoJjia pamiyca R, TO BiTHONIEHHS TOBKMHH KOJIA
X0 Ioro miamerpa ogHe # Te caMe JJIA KOKHOTO KOJIA.

ITe crane BigHOIIEHHA MPUNAHATO TO3HAUATH I'PEIIBKOI0 OYKBOIO TT (UUTAETHCA
«1i»). Yucuo T ipparionanbHe, M0oro HabJIMKeHe 3BHAUEHHSA 3 TOYHICTIO /IO COTUX
= 3,14. HanmpuKiHIili MUHYJIOTO CTOJIITTA 3a JOIIOMOI0IO CIIeIliaIbHOr0 IPOorpaM-
HOro 3a0e3IeueHHs Ha KOMII I0Tepi 0yJio 3HAWIeHO MiIbIioH Iudp IBOr0 YKca.

’
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. C .
Omxe, akmo C — O0oBKUHA KoJia pagiyca R, To ﬁzn, 3BigKU
C = 2nR.

Ile dhopmyna moB:KUHU KoOJIa.
Hanpukaazn, axio pazgiyc koma R = 150 cm, To #ioro goB:KuHa
C=2-3,14 - 150 = 942 (cm).
BuBenemo dopmyiy aasa o0umcIeHHA SJOBKUHUA AYTHU I
KoJia (#ioro yacTuHM).
JHoB:KWHA AyrW IPOIOPIifHA MO MipHW BiATIOBimHOTO A
IIeHTPaJbHOro KyTa. Ilyra, 1110 BiATIOBifae meHTpaIbHOMY

KyTy 1°, Mae JOBKUH ZTC—R—ﬂ Toxi medTpaJIbHOM <~
yry 17, pit y 360 180 A1 IIeHTD y

. . nRn
KyTy n° BimmoBizae ayra JOBXKUHOIO 180 (mam. 210).

Omxe, moB:KHMHA [ nyru KoJia pamiyca R, rpamycHa
Mipa AKOI CTAaHOBUTH 1n°, 0OUHUCIIOETHCA 3a (POPMYJIOIO: Maua. 210
__TRn

l=—-+.
180

— Ong gonnTsimBux

JOBXMHY KONa Ta MOro 4acTuH (3 NEBHUM PIBHEM TOYHOCTI) YMIiNIM BU3HAYaATH
we 2000 pokiB oo H. e. y CtapoaaBHix ErunTi Ta BaBunoHi. Mi3Hiwe y CTapoaasHin
[peuji Apximea, NpuHABLUW AiaMeTpP Kosa 3a OAVMHULIKO, BMMCYBAB Y KOJI0 | ONNCy-
BaB HABKOJ10 KOJ1a NpaBuJIbHi MHOFOKYTHUKW. 3HANLLIOBLUM NEPUMETPU BMMCAHOI0
i onncaHoro 96-kyTHMKa, BiH BCTAHOBUB, LLO JOBXKWHA Kona giameTpoMm 1 3Haxo-
OUTbCS Y TaKUX MeXax:

3 10 <n<3 1
71 7
Ockinbku 3% ~3,142857, TO 9K HaBAMXEHE 3HAYEHHS YMC-
na T ois po3B’A3yBaHHSA GaraTbox NpakTUYHUX 3a4a4 6panu

yucno 3,14.

Joci nwnocs npo OBXMHK Kin i ix 4acTuH. KpiM H1X iCHye
6e3ni4 iHWMX KpUBUX NiHil: Napabonu, enincu, cnipani (van. 211)
TOLLO. 9K BU3Ha4YaTV O0BXUHN Takmx KpMBKX abo ix 4acTuH?

3 icTopii MmaTemaTnku BimOMO, WO Le Oyna ayxe cknaaHa 3aaa-
4a, sika MaJia Ha3ByY «CMNPSMISIEHHS KPUBOI». BU3HAUNTU JOBXUHY
Ly KpMBOI, KpiM kona, saanocs nuwe y XVII ctonitTi. HnHi goB-
XMHU KPUBUX BU3HAYA0Tb METO4AMUV MATEMATUYHOI O aHani3y.

Ha npakTuuj 4OBXNHW TakuX JiHili BU3HA4YaloTb HAOIMXEHO.

JOoBXWHY KPUBOI, fIka HE € YaCTMHOIO KOJa, HabIMXKEHO MOX-

Ha BU3HAYMTM, KPOKYIOYM MO Hill LMPKYIEM BiGOMOro po3xuiy Man. 212
(man. 212).

Man. 211
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

fAx mosHauaeTbCcs BiAHOINIEHHS JOBKUHU KoJia 40 Horo miamerpa?
Yomy mopiBHIOE HAOIUKEHe 3HAUEHHS YMCJa T 3 TOYHICTIO 10 COTUX?
3a AK00 ()OPMYJIOI 3HAXOLATh JOBXKUHY Koja?

3a K010 (OPMYJIO0 3HAXOAATH AOBKUHY AYTH KoJa?

L R

BuKkoOHAEMO PA3ZOM

c 3HaNIiTh AiaroHaJIb KBaJpaTa, OIIICAHOr0 HAaBKOJIO B P c
KoJIa, JOB:KUHA AKOTO HOpiBHIOE [.

® Ilosuaummo pagiyc posriisaayBaHoro KoJja 0yKBOIO 1.
. . l
Tonil=2rr, 3Bigru r= 2— CropoHa onucaHo- (o)
i

To KBajJparTa IOPiBHIOE miameTpy KoJja (maj. 213).

l . .
AB=KP=2.-r=—. IllykaHa moBKuHA JiaroHaji A ie
T

Maa. 213
AC=ABV2 = ﬂ.

9 3HaAUAITh pagiyc Koja, JOBKMHA AKOT'0 JOPiBHIOE TPETHHI JOBMKUHU KOJIA
paxgiyca 30 cm.

. 1 .
® JloB:KMHA MEHIIIOTO KOJIa AOPiBHIOE §~2n~30 abo 20m. Sxmro mykaHmit

paziyc r, To 2nr = 207w, 3Bigku r = 10 (cm).

3ALAYI | BMPABU

BUKOHAMTE YCHO

. . T
657. 3uaigiTe HabnuxeHe sHauenus 10w; 2m; 3

658. Yomy mopiBHIOE moB:KHHA Koja pamiyca 1 cm; 1 m?

659. [Hiamerp Kosa mopiBHIOE 2 M. YoMy MOpiBHIOE HOB:KHHA KoJja?

660. Yomy mopiBHIOE pamiyc KoJia 3aBIOBXKKU 2T cm; 10w am; 2mn cm?

661. Binbie uu MeHIlle 5 M JOPiBHIOE MOBMKMHA KoJia pagiyca 1 m?

662. 3uaiigiTh TOBKUHY KO0JIa, ONTMCAHOTO HABKOJIO IPAMOKYTHOTO TPUKYTHUKA
3 rimorenysoo 10 m.

663. Yomy gopiBHIOE qoB:KMHA Ayru AB Koja 3 mentpom y Touri O i pagiycom
3 cm, akmo LAOB=120°?
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664. 3uaiigiTh HOBKUHY Koja paxgiyca: a) 30 cm; 6) 12 cm; B) 25 cm.

665. 3HaligiTe pagiyc Koja, fOBKUHA AKoro: a) 121 cm; 6) 6,28 cm; B) 401 cMm.

666. Sk 30iTBIITUTHCA TJOBKUHA K0Ja, AKIIO HOro pamiyc 30iabiiuT B k pasis?

667. 3HaigiTh JOBXKUHY KO0Ja, OIMCAHOT0 HaBKOJIO KBaApaTa 31 CTOPOHOIO 8 cM,
i MOBKMHY KOJia, BIMCAHOTO B Ileil KBaapar.

668. [liaromaJyib KBajgpaTa JOpiBHIOE d. S3HAUIITH JOBKUHY BIMCAHOTO KOJa.

669. 3HalifiTh AOBKUHY KOJIa, OMMMCAHOTO HABKOJIO IPAMOKYTHUKA, CTOPOHU
SKOr0o JOPiBHIOIOTH 33 cM i 56 cm.

670. CropoHa IpaBUJILHOTO MIECTUKYTHUKA HOopiBHIOE 9 cM. O0UMCIiTh JOBIKU-
HY KOJIa, OIMCAHOT'O0 HABKOJIO I[OT0 IIIECTUKYTHUKA, i KOJia, BIHNCAHOTO
B HBOTO.

671. CTopoHa IIPaBUJIBHOIO TPUKYTHUKA AOPiBHIOE 12 cM. 3HAUAITH HOBKUHY
KoJia: a) BIMCAHOTO B TPUKYTHUK; 0) OMMMCAHOTO HABKOJIO TPUKYTHUKA.

672. 3HaligiTh HOBKUHY AYTH KoJIa, pamiyc ssiKoro 6 cM, a BiAIOBIOHMWI IIeHT-
paapuuii kyt: a) 30°; 6) 60°; B) 90°; r) 120°.

673. HaBkoJo piBHOCTOPOHHBOrO TPpuKyTHUKA ABC 3i cTOPOHOIO 6 CM OIIMCAaHO
KoJo. 3HaumiTey mo:kuHU ayr AB, BC i AC.

674. Touku M i N pinars Koso miamerpa 20 c¢cM Ha YaCcTUHU, HPOIOPIIiiiHI
yucsaM 2 i 3. 3HaUAITh JOBKUHU YTBOPEHUX AYT.

675. Touku P i K minars KoJio pazgiyca 4 ¢cM Ha IBi Ayru Tak, IO PisHUIA iX
IOBXKUH mopiBHIOE 1,47 cM. S3HAHAITH OOBMKUHY OLIBIIIOL AyTH.

676. Ha croponi AC, 110 gopisuioe 6 cM, piBHOCTOPOHHBOrO TpuKyTHUKA ABC,
AK Ha giaMeTrpi, 1o0yI0BaHO IMiBKOJIO. S3HAWAITh JOBKUHU YT, HA AKI Ie
MiBKOJIO AinAThL cTropoHu AB i BC.

677. Xopma KoJa DOPiBHIOE OTO pamiycy. SHAUAITHL HJOBKUHU OyT, HA AKi IId
Xopzaa po3duBae KoJio, SIKIIO JiamMeTp KoJja 36 cM.

678. [lano mpaBuabHU MHOTOKYTHUK ABC...K
(mas. 214), cropoHa sAKoro AopiBHIOE 18 cwMm.

BK — pyra KoJia 3 1leHTpPOM y Touri A i pamiy- C
ca AB. YcTaHOBITH BiANOBigZHIiCTE MiXK Mipoio
Kyra A (1-4) ta go:kuHoo ayru BK (A—[).

1 60° A 14xn B
2 108° B 10,8n
3 140° B 6x
A K
4 156° I 15n
I 15,67 Mau. 214

679. Ha xkorymi giamerpa 0,6 m € 30 BUTKiB ApoTy. S3HAUIITE JOBKUHY IPOTY.

680. 3HaiifiTh JOBKUHY OPOITH HMITYYHOTO CYNyTHUKA 3eMJi, AKIIO0 BiH pPy-
XaeThes IO KoJry Ha Bigcrami 320 KM Bim moepxHi 3emuri. Pamiye Semui
mopiBuioe mpudausHo 6370 KM.
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681.

682.

683.

684.

685.

686.

687.

688.

689.

690.

691.

692.

693.

694.

Y aBiTh, mo KyJmo pagiyca 6370 kM ommepesaHo o eKkBaTopy oopydueM. SIKIITo
IOBXKHUHY IILOTO 00pyua 30iabinuTu Ha 1 M, BiH Bigifize Bim moBepxHIi KyJIi
(cKpishb OMHAKOBO) HA AKYCHh BimcTaHb. SHAUMITH ii.

Hiamerp koJsieca TemmoBo3a 0,8 m. CKinmbKu 00epTiB 3a XBUJIUHY POOUTH
e K0JIeco, KOJIM TeIlJI0BO3 ime 3i mBuaKicTio 60 KM/Trom?

KareT npsiMOKYTHOI'O TPUKYTHUKA JOPiBHIOE @, & IPUJIETJINI rOCTPUi KyT [3.
3HANAITh NJOBKUHY ONMMCAHOTO KOJa.

Sx BimHOCATHCS MOBMKHMHU ABOX KiJI, OfHE 3 AKUX ONMCaHE HABKOJIO IIpa-
BUJILHOTO TPUKYTHUKA, a APyre BIHCaHe B HHOI0?

SHaHiTh HOBMKUHM JIiHiN, AKi 00MeKyioTh (irypu, 3o0paskeHi Ha Ma-
aoHRY 215.

B C B_3 5 _C B
5
4 M C
3
A 10 D A D A
a 0 8
Mau. 215

Cropona pomba mopiBuioe 15 cMm, a KyT — 30°. 3HAHAITh HJOBXKUHY BIIU-
CaHOTO KoJa.

3HaAUIiTh OJOBKUHY KOJIa, OIMCAHOTO HABKOJIO Tpalellii 3i cropoHamu a,
a, aila.

CroinbHa Xopaa IBOX KiJI, IO IepeTUHAIOTLCI, TOPiBHIOE [ i CIIYKUTD AJIA
OIHOTO 3 KiJI CTOPOHOI0 IPaBUJIBbHOTO BIIMCAHOTO TPUKYTHUKA, a AJA APY-
TOTO — CTOPOHOIO BIIMCAHOTO KBaApaTa. SHAUIITh JOBKUHU ITUX KiJ.
3HaNIiTh JOBKUHY KOJIa, SKe JOBIIe Big cBoro miamerpa Ha 21,4 cm.
Koo pamiyca 3 cm posirmyre B ayry pazmiyca 9 cm. 3HaAiiTh rpagycHY
Mipy yTBOpeHOI nyru i mipy BigmoBigHOTO i#f IeHTPaJBHOTO KyTa.
Hasxoso TpuKyTHUKA, KYTH AKOTO IIPOIOPIIifiHi uncaam 3, 4 i 5, omucano
KoJio paziyca 6 cm. 3uaiimiTe mosskuHuU ioro nyr AB, BC i CA.

3HAUAITH JOBKWHU YT, Ha AKi Koo HoBKUHOI0O 20T cM IijuTh Xopja,

IpoBeeHA Ha BifcraHi 5V2 cm Bij meHTpa KoJa.

Hos:xuHa Kosia 247 cM. S3HAWAITH MOBXKUHU YT, HA SAKi Ie KOJO TiJIUTH
XOpAa SOBYKUHOIO 12J3 cwm.

3 Toukum A xojsa 3 meaTpom O mposemeno xopau AB i AC Tak, 110
AC= 6\/5 cMm, ZBOC =120°. 3uaiigite goB:xkunu nyr AB, AC i BC, akimo
moskuHaA Koja 121 cm. CKilbKU pos3B’s3KiB Mae 3amaua?
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695. Xopma crarye yry KoJia 3aBIOBIK-
Ku [, rpagycHa Mipa sKoi n°.
SHaUITh JOBKUHY XOPIU.

696. 3HAKAITH JOBKUHY IPUBOHOTO
mnaca, SKUI CII0JyJae aBa ITKiBu,
AKINO iX pajiycu ZOPiBHIOIOTH
10 cm i 30 cm, a BimcTaHb Mixk
neatpamu OO0, =1 m (mazn. 216).

B,

MPAKTUYHE 3ABOAHHS Mau. 216

697. a) YV mekaproBiii cucTeMi KOOpAWHAT, V AKifl OAMHUYHUI BiApisoKk Mae

noB:kuHY 1 cM, Ha mpomikKy [—2; 3] mobyayiite rpadik GyHKImil y = x2.
3a IOIIOMOTOIO ITUPKYJIA 1 JiHINKY 3HAWAITH, HAOIMIKEeHY HOBMKHUHY I[HOTO
rpagika.
0) Amajoriuno 3HafAiTh HAOJIUIKEHY O0-
B)KUHY YaCTHMHU 30JI0TOI ciipaJi, 300pa-
JKeHol Ha MadHKY 217. dKuit posxua
MUPKYJIA AOIIJIBHO B3ATH Y IIbOMY BUMA-
Ky? JlisHaliTeca GiJibIlle PO IO CIIipaJb.
Yomy ii Tak HA3UBAIOTH?

Maur. 217
SAJAYI 019 NOBTOPEHHS

698. 3uaiigiTh cymy BifcTamei Big meHTpa KoJa giamerpa d 0 CTOPiH IpaBUIb-
HOTO TPUKYTHUKA, BIIMCAHOTO B Iie KOJO.

699. 3HaligiTs mepuMeTp MIeCTHKYTHUKA, BIIMCAHOrO B KOJIO pamiyca R.

700. Y koso pazmiyca 3 cM BOUIITH MPABUAbHUN 12-KYTHHUK.

701. Cropona pomba TOPiBHIOE @, a TOCTPUI KYT O.. 3HANUAITH AiaroHa i pomba,
IJIONIY i pajiyc BIIMCAHOTO KoJIa.

FEOMETPIS HABKOJIO HAC

3oJioTa cuipaJss y npuposi
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Kpyrom HasuBaeThcA yacTUHA IJIOIIUHYT, 00MekeHa KoaoM. IleHTpom, pamxiy-
coM, TiaMeTpoM, XOPA0I0 Kpyra Ha3uBalOTh BiATIOBiTHO IIEHTD, pagiyc, AiaMeTp,
XOpAy KoJia, AKe o0Me)Xye HaHuil Kpyr. MHOTOKYTHUKOM, BOIMCAHUM Yy KPYT,
Ha3WBalOTh MHOTOKYTHUK, BIIMCAHUH y KOJIO JaHOTO Kpyra.

Yacrtuua Kpyra, oOMe:keHa ABOMa HOTo pajiycamMu, Ha3WBAEThCA CEKTOPOM
(man. 218, 0). Xopaa Kpyra po3duBae ioro Ha aBa cermeHTH (Mas. 218, g).
Ha mamionky 218 3o0pakeHo Kpyr, JBa CEKTOPH i JBa CerMeHTH.

=

a 0 8

Maur. 218

IITo Take mioia kpyra? BigmosicTu Ha Ie 3amuTaHHS HeJeTrko, 60 cTpora
TeopiA mioI (iryp, oOMeKeHUX KPUBUMHU JiHIiAMU, JOCUTH CKJIagHA; MU il
He PO3IIAJaTHMEMO. 3ayBasKUMO JINIIEe, II[0 KOKHUI KPYyr Mae€ ILIOLIY i IIo
IJIOIIa BIIMCAHOTO B KPYT HPaBUJIBHOTO N-KYTHUKA IIPU HEOOMEIKEeHOMY 30iJb-
IIeHH] yKrcaa n mpAMYye I0 ILIoili Kpyra. Ha ocHOBI ux TBepIKeHb BUBELEMO
dopMyy AJA O0YMCIEeHHS IJIOI Kpyra.

Hexaii mamo Kpyr moBinbHOTO pazmiyca R. BmuiemMo B HBOTO IpPaBUJILHUN
n-kytauk ABCD...F (mainx. 219).

Arxmo OH — Bucora tpukytHuka OAB, To D

AHzéAB, 4A0H=180 iOH=RcoslSO .
n n

S lAB-OH=%AB~RCOS 180

08 =5 . Muoroxyr- F

n

HUK ABCD...F cKIaJaeThed 3  TAKUX TPUKYTHUKIB,
TOMY HOTO ILJIOIIA

1 180° 1 180° AT— B
S, =n-—AB-Rcos =—PRcos ,
2 n 2 n

Mau. 219
Ie P — mepuMeTrp JaHOT'O MHOTOKYTHHKA.
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AxImo yueao n HecKiHUeHHO 30iJbIITyBaTH, TO IepuMeTp P HaOIMKaTUMeThb-

o

csA 0 JOBXKUHHU KoJa 2R, KyT — nmo 0°, a #ioro xocunyc — g0 1. Tomy

S=nR-R-1=nR.
IInomy kpyra pagiyca R 3HaxXogaTh 3a (hopMyJIor0
S = nR2.
BuBenemo opmynu mjia o0uMCIeHHSA IIJIOIII CEKTOpa Ta CerMeHTa.

2

360 °
2n

Ilmomia cekrTopa, IO BiAmOBiZae IeHTpaJbHOMY KYTy 1°, mopiBHIOE

Tomi menTpasbHOMY KYTY Nn° BiIIOBi/Tae CEKTOP, IIJIOIIA IKOr0 JOPiBHIOE 360

Omxe, ILTONIA CEKTOpPA Kpyra pajziyca R, rpagycHa Mipa SKOT'O CTAHOBUTH 71°,
00UHCII0ETHCS 3a (hOPMYJIO0
nR’n
CeK = 360 M

Hanpukaan, aximo paxgiye cexrtopa OA = 9 cwm,
a LAOB=120° (mamn. 220), To mjoImia IboTo ceKTopa

B 2 120 )
cer =709 360 27n (cm?). A
1106 3mafiTu maomy cermenrta AMB (man. 221),
Tpeba BiJ IO BiAIIOBIiAHOrO ceKTOpa BiIHATH ILIO-
my TpukyTHuka OAB, AKIMo KyT ceKkTopa o < 180°
(mag. 221, a), abo momaTtu mioiny TpukyTHuKa OAB, Mau. 220
Axmio o > 180° (max. 221, 6). CexTop 3 KyTom 180° —
MiBKPYT, #0T0 ILJIOINa JOPiBHIOE MOJIOBUHI IIJIOIIi BiAIOBiZHOrO Kpyra.

S

S ([

B B,

A A,

Maua. 221 Mau. 222

YacTuHOIO Kpyra € Tako:K Kijblle, oOMesKeHe TBOMa KOHIIEHTPUUHUMU KO-
aavu (masa. 222). fdximo pagiycu Kijm, AKi o0MeXKyiOTh KijbIle, JOPiBHIOIOTH
R i r, To maoIiia Kiabila

S = nR? — nr? = (R? — r?).
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— AN 4onnuTinBux )

Llikai 3 nornaagy reomeTpii 4acTUHU Kpyra, obme-
XXEHI ayramun gBox Kin, — niH3u (Man. 223) i cepnukun
(man. 224). MoaoymamnTte, 9k MOXHA BU3HA4YaTy MOLL
Takux iryp, 3HalouM, Hanpuknag, paaiycw Kin, siki ix Man. 223
0OMeXyI0Tb, i BilCTaHb MiX iX LeHTpamMu.

[na npuknagy po3rnsiHeMO Takwuii ceprnuvk, obme-
>KEHNI NIBKOJSIOM pagjyca r i YBepTHO Kona pagiyca N2
(man. 225). Moro nnowa

J

2

S= TE; _(%n(rﬁ)z_rz)zrz_ Man. 224

Mnowa cepnuka AKBP popiBHIOE NAOLLI KBagparta
AOO,H. IcHyl0Tb CEpNUKU, KBaapaTypa SKnx MOXJnN-
Ba! Lle noBiB e B V CT. A0 H. e. [innokpaTt XioCbKui. r
(He nnyTanTte 3 AaBHbOrPELbKUM fliKapeM, aBTOPOM K P 0,
«Knarteu Ninnokparta», akun xue y lll CT. 4O H. e.)

Keapgpartypa ¢irypu — ue ob4ymcneHHs ii naouj.
Paniwe roeopunu, wo kBagpartypa dirypnm MoXxnanBea,
AKLLIO MOXHa nobyayeaTu (LMPKYNeM i niHirikoto!) keaa- B
paT, piBHOBENMKNI AaHin §irypi. Man. 225

SAMUTAHHS AJ19 CAMOKOHTPOJIIO

IITo masuBaeTbCI Kpyrom?

3a aKo0 GOPMYJIO0 3HAXONATDH ILJIOITY Kpyra?

IITo Ha3uBa€THCS CEKTOPOM?

3a aKo0 GOPMYJIOI0 3HAXONATD ILJIOITY CeKTopa?

IITo masuBaeThHCS CETMEHTOM?

3a aKorw0 GOPMYJIO 3HAXONATDH ILJIOIY CerMeHTa?

IITo HasuBaeThbCs KiabileM? 3a AKOI0 (G OPMYJIOI 3HAXOAATD ILJIOITY KiJIbIlA?

NSOk D=

BukKkoHAEMO PA3ZOM

i HABKOJIO HBOTO OIMCAHO KO0JO. SHAUTITH IJOIIY
K1IbIlA, OOMEsKEeHOro IIMMU KOJaMU.

® 3apgaui BigmoBimae masioHok 226, Ha axomy OH = r, ‘ b\

OC = R. OckinbKY y IPAaBWILHOMY TPUKYTHUKY R=2r, A C
To miotmna Kiapma S = nmR? — nr? = m(R? - r?) =
= m(4r? — r?) = 3nr.

c Y npaBusbHUN TPUKYTHUK BIIMCAHO KOJIO pajaiyca r |

Maxn. 226



172 Po3gin 4. NMpaBunbHi MHOFOKYTHUKN

9 Tpu KoJa pagiyca r mOIapHO MalOTh 30BHIMIHIN moTHUK. OOYUCIIITE IOy
«KPUBOJIIHIAHOTO TPUKYTHUKA», OOMEKEHOr0 AyraMu InuxX KiJ.

® IleHTpu faHUX KiJI yTBOPIOIOTH PiBHOCTOPOHHI 0,
TpukyTHUK 00,0, 3i cropoHoio 2r (mai. 227).
Woro mroma r
2 2
2 3 4r°v3
_ ( r) \/_ _ r \/_ _ rz\/_

3.
4 4 r

S

Ockinprn Z£0,00, =60° To mioma KOXXHOI0

1 0] - 0,
3 YTBOPEHUX CEKTOPiB JOPiBHIOE Ean . A

Tonxi miomia mykanoi girypu

S=\/§r2—3'%nr2=r2(x/§—g).

SAA4I | BTPABU

BUKOHAMTE YCHO

702. 3uaiigiTe miaomly Kpyra pazgiyca 1 m; 2 am; 5 cMm.

703. 3uaiigitTe mioiry Kpyra giamerpa 2 am; 6 cm; 3 M.

704. 3HaligiTe miIoIly ImiBKpyra paaiyca 6 cm.

705. Ilmoma kpyra gopisuioe 31 m2. YoMy mopiBHIOE Horo pamiye?

706. 3HAKAiTH MJIOITY KPyra, OMMCAHOTO HABKOJIO KBajapaTa 3 AiaroHaJIio d.
707. 3HaligiTh MJIOINY Kpyra, BIMCAHOI'O B KBaApaT 3i CTOPOHOIO a.

708. Sk smiHuThCA ILIOIIA KpPyra, AKIIO Horo pagiyc 36iiabimuty y 2 pasu?
709. fdk sMinUTHCA IJIOINA Kpyra, SKIMO HOro giamMeTp 3MEHIIUTH y 3 pasu?
710. Po3B’sokiTh pebyc 3a MasroHKOM 228.

a 0 8

Mau. 228

711. O6GumcaiTs mIoIy Kpyra, pagiyc sxoro mopiBuioe 8 cm; 10 cm; 5 cMm.

712. O6uncaiTs mWIOIy Kpyra, Aiamerp AKoro gopiBHioe 6 cm; 18 cm; 22 cMm.

713. Ilnomia xkpyra gopiBHIoe S. 3HANAITH JOBKUHY K0Ja, AKe 00MeKye #oro,
axmo S gopisHioe: a) 12,56 cm?; 6) 16w cm?; B) 1,447 cm?2.
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714.
715.

716.

717.

718.

719.

720.

721.

722.

723.

724.

3HAHAITh ILJIONIY IIMPKOBOI apeH’, HOBKHHA Koja aKoi 41 M.
IIo6yayiiTe Kpyr, IJIOILA AKOTO TOPiBHIOE 47T ¢M?2, BIUIIITL Y HHOI'O KBaj-
par. 3HalgiTh ILJIOINY Kpyra, BIIMCAHOTO B Ieil KBajpar.

IInomii gBoxX KpyriB BigHOCATHCA 9K 4 : 9. 3HANAITH BiJHOIIIEHHS JOBXKUH
ix Kij.

3HaAWAITH IJIOIY KPyra, SKII0 CTOPOHU BIIMCAHOTO B HHOTO ITPAMOKYTHUKA
mopiBuioTs 12 cm i 16 cm.

3HaAWAITh BiJHOIIIEHHA IIJION] KPYTiB: a) BIIMCAHOTO Y IPaBUJIbHUNA TPUKYT-
HUK; 0) OMMCAaHOT'0 HABKOJIO TOTO CAMOTO TPUKYTHUKA.

Karetu mpaAMOKYTHOTO TPUKYTHHKA JOPiBHIOIOTL 6 cM i 8 cm. 3HauAiTH
ILJIOIIY: a) Kpyra, BIIMCAHOTO B TPUKYTHUK; 0) Kpyra, OMKCAaHOI'0 HABKOJIO
TPUKYTHUKA.

3HAHAITE ILJIOINY KiJbIlsd, 00MEyKeHOr0 KOHIEHTPUUHNME KOJIaMU PagiyciB
2cmibcm.

Ilnoma KinbIsa, 00OMesKeHOro JBOMAa KOHIIEHTPUYHUME KOJIaMHU, SOPiBHIOE
63m cm?. BHalAITEL pagiycu muX Kija, SKINo:

a) OAWH 3 HUX Ha 3 CM OiJbInuii 3a APyruii;

0) BOHU IIPOMOPILifiHi umcaam 3 i 4;

B) ix cyma mopiBHioe 21 cm.

3HaUIiTh ILTOIY CeKTopa Kpyra pagiyca 12 cm, AKIIIO BigmoBigHUI oMy
IeHTPAJbHUUA KYT TOPiBHIOE:

a) 40°; 6) 60°; B) 120°; 1) 270°.

3HaAHAITh IIJIOIY KPYyroBOT'O CeIMeHTa, AKII0 PaJiyc Kpyra gJopiBHIOE 6 cM,
a Iyra MiCTUTB:

a) 60°; 6) 90°; B) 120°; ) 150°.

Iz kBampaTHOrO JICTa JKEepCTi BUpidaiu Kpyr HanbiabIol miormri. CKiaTbKku
BiZCOTKiB JiMcTa CTAHOBIATH Bigxomm?

725.

726.

3uaiigiTe miorri 3adgapbopanux ¢iryp (maa. 229-231).

Mau. 229 Maua. 230 Mau. 231

CyMa KaTeTiB IPAMOKYTHOTO TPUKyTHIKA HA 10 cM 6iybIinia Bif rimorenysu.
3HaAHAITh IOy KPyra, BIIMCAHOTO B Ilell TPUKYTHUK.
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727.

728.

729.

730.
731.

732.

733.

734.

735.

Posgin 4. MpaBuibHi MHOFOKYTHUKN

Ha cTopoHax mpAMOKYTHOTO TPUKYTHUKA, AK Ha JiaMeTpax, Mo0yI0BaHO
Tpu niBKpyru. IloBemiTh, 110 mJjoIa HAWOIJIBIIIOr0 3 HUX JOPiBHIOE cyMi
TJIOI ABOX iHIIINX.

CTopoHa MPaBUJIBHOIO INECTUKYTHUKA MOPiBHIOE 3 cM. SHAWIITH MJIOIIL
KPYTiB: BOMCAHOTO B M€l MIECTUKYTHUK i ONMCAHOTO HABKOJIO HHOTO.
IInomma Kpyra, omMcaHOTO HABKOJIO PiBHOOEAPEHOTO0 TPUKYTHUKA, AOPiB-
mioe 100 cm?. 3HalaiTh IJION[Y KpPyra, BIKCAHOTO B Iefl TPUKYTHUK,
SAKIIIO BUCOTA, IIPOBEJleHa A0 OCHOBHU, AOpPiBHIOE 18 cM.

ILmoma Kpyra, BOMCAHOTO B IPAMOKYTHY TpaIerito, qopisaioe 144m cm?.
3HaWAiTh IJIOIMTY Tpamellii, akIrno ii 6iabina ocHoBa 36 cMm.

CTOopoHU TPUKYTHUKA TOPiBHIOIOTL 13 cM, 14 cm i 15 cm. 3HAKAITEH HIIOITY
KiJIbIld, yTBOPEHOTO BIIMCAHUM i OMMCAHNM HAaBKOJIO TPUKYTHUKA KOJAMMU.
HaBkoJ0 mpaBUIBHOTO 7-KYTHUKA 3i CTOPOHOIO @ OIIMCAHO KOJIO i B HHOTO
BIIMCAHO K0JI0. JloBeiTh, 110 MJIOIa KiJbIld, 00MEKEeHOT0 IIMMU KOJaMu,
He 3aJIeKUTH Big 4ymcJa n.

YcranoBiTh BigmoBigHicTh Mixk 3adapboBanumvu girypamm (1-4), 3obpa-
JKeHMMHU Ha MaJoHKY 232, ta ix miromamvu (A—II).

1 2 3 4
8 6
]
Ma. 232
A B B T Ji |
361 27n 251 167 9

VY kpyrosuii cextop 3 kyroMm 60° Brmucano Kpyr (maj. 233). S3HaAUAITL Bi-
HOIIIEHHS IIJIOIIi CEeKTOopa A0 ILJIOIi BIIMCAHOTO KpyTa.

3HalgiTH IJIOINY Kpyra, BIMCAHOTO B CerMEHT Kpyra pamiyca R, myra
axoro 120° (man. 234).

Maun. 233 Maun. 234
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736. 3HaligiTh pagiyc Kpyra, SKIIO IJIOIA CEKTOpa IIbOTO KPyra JOPiBHIOE
201 cm?, a BIATIOBIAHUI IMEeHTPAJSLHUN KYT AOpiBHIOE 72°.

737. Xopaa MOBXKUHOIO 93 cm IiIuTh Kpyr giametrpa 18 cMm Ha ABa CerMeHTH.
SHaANIITh MIJIOIIi IMX CEerMEHTIB.

738. ¥V Kkpysi pagiyca R mpoBezieHo ABi mapajiebHi XOPAH, KOMKHA 3 IKUX CTATYE
ayry 60°. 3HaiigiTh MJIOIY YaCTUHU KPyra, II[0 MiCTUTHCA MilK XOpAaMu.

739. 3HaligiTh MJIONIY CHOiJbHOI YacTMHU Kpyra miamerpa AB i TPpUKYyTHHKA
ABC, akmio AB = BC = CA = a.

MPAKTUYHE 3ABAAHHS

. . .. . A
740. HakpeciiTh 1Ba KOHIIEHTPUYHI KoJia pagiyciB Rir ‘
Ta Xopay AB OiJbIIOro 3 HUX, dKa JOTUKAETh- B

csa po meHmioro (man. 235). IlopiBusaiiTe ILIOITY

KiJbIis, OOMEsKeHOro UMM KOJIaMH’, 3 ILJIOIIE0 \,

Kpyra giamerpa AB. HocaigiTe, um 3aBKIM IIi

oI piBHi.

Maun. 235
3AJJ,A‘-II Angd NOBTOPEHHA

741. 3HaWAITH JOBKUHY KOJIa, OIIMCAHOTO HABKOJIO PiBHOOEIPEHOTO IPAMOKYT-
HOTO TPUKYTHUKA 3 KATETOM Q.

742. BicexTpuca rocTporo Kyra OpsSMOKYTHOTO TPUKYTHHKA MiJINTL KaTeT Ha
Bifgpiskm 10 cm i 26 cm. 3HAHAITE JOBXKUHY KO0JIa, BIIMCAHOTO B TPUKYTHUK.

743. OcuoBu piBHOOiIUHOI Tpamellii mpomopIitiai yucaam 4 i 9, a mepumerp
mopiBuioe 52 cM. 3HAWIITHL HJOBKUHY KOJIa, BIMCAHOI'O B TPAaIIeIliio.

744. 3HaligiTh HAWOINBIINIT KYT TPUKYTHHUKA 31 cTopoHamu 9 cm, 15 cMm, 21 cMm.

FEOMETPIS HABKOJIO HAC

Kpyr y mo6yri Ta mucrenTsi
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3ALAYI 3A TOTOBMMU MAJTIOHKAMMU

3Hatlldimb dosxcuny dyzu

ABCD — xBazpar . AB=BC=AC=a
AD=a : . B

av-e B c i AB; MN
AB; AC : A
.O § e
a : ANIAN

: A c
A D N

3naiidimov nnowi 3adpapbosanux gizyp

E MNPK — kBagpat : ABCDEF — IpaBUJbHUI ITECTHU-
AB=BC=AC=6 B KYTHUK, N p

MNPK — C \D

KBajapar, / \

\A F/

M —

00, = R1=R2=R3=R4=R ﬂ
. oI )

(%)

o

«

n ABCDEF — mpaBUJILHUU III€CTU- AB=BC=AC =12

RyTHI/IK B

. i

4

y
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CAMOCTIAHA POBOTA 4

BaPiAHT 1

1°.

2°.

3°.

3HAUAITH, Mipy BHYTPINITHBOTO i IEHTPAIBHOTO KYTiB IPaBUIBHOTO 12-KyT-
HUKA.

CropoHa TpaBWJILHOTO 6-KyTHUKA JOPiBHIOE 8 cM. 3HAUAITH TOBXKUHY KOJia
i oy Kpyra, BIMCAHOTO B IIECTUKYTHUK.

¥ KoJio BimcaHo KBaapatr nepumerpa 24 cm. S3HAWAITH mepUMeTp IIPABUIE-
HOTO TPUKYTHUKA, ONMMCAHOTO HABKOJIO I[HOTO KOJIA.

BAPIAHT 2

1°.

2°.

3°.

3HAUAITH, Mipy BHYTPIIITHBOTO i IEHTPAJBHOTO KYTiB MPAaBUJIBHOTO 9-KyT-
HUKA.

Karetu nmpAMOKYTHOTO TPUKYTHUKA OOPiBHIOOTHL 18 cM i 24 cMm. 3HAUAITH
JOBXKUMHY KOJIA i IIJIOIIy KPyra, OIMMCAHOT'O0 HABKOJIO TPUKYTHUKA.

¥ KoJi0 BumcaHO IpaBUJIbHUYN 6-KyTHUK nepuMerpa 36 cm. 3HAUIITH TTepu-
MeTp IPaBUJILHOTO TPUKYTHHUKA, OIIMCAHOI'0 HABKOJIO IIHOTO KOJIA.

BaAPIAHT 3

1°.

2°,

3°.

3HAUAITH, Mipy BHYTPIIITHBOTO i IEHTPAIBHOTO KYTiB IPaBUIbHOTO 10-KyT-
HUKA.

Hiaromasp i 6iuna cropona piBHOOGiIUHOI Tpamerii mepmeHIUKYJIAPHI
Ta gopiBHIOIOTE 24 ¢cM i 10 cm. 3HAWAITE JOBMKUHY KoJia i IJOINY Kpyra,
OIIICAaHOTO HABKOJO IIiei Tpamerrii.

Y KoJI0 BIMCAHO HNPABUJILHUN TPUKYTHUK mepumerpa 12 cv. SHAWIITH
mepuMeTp KBaJpara, ONMCAaHOT0 HAaBKOJIO I[HOTO KOJIA.

BAPIAHT 4

1°.

2°.

3°.

3HaNAITh Mipy BHYTPIIIIHBOTO i I[eHTPAJBbHOTO KYTiB IpaBUJIbHOr0 18-KyT-
HUKA.

CTOpoHMN IPAMOKYTHUKA JOPiBHIOIOTH 7 cM i 24 cM. SHaAWAITHL HOBXKUHY
KoJia 1 oIy Kpyra, OMUCAHOTO HAaBKOJIO IPAMOKYTHUKA.

ITlepumeTp IpaBUIBLHOTO TPUKYTHUKA, OIIMCAHOTO HABKOJIO K0JIa, JOPiBHIOE
36 cM. S3HAUAITH MEPUMETP MIPAaBUILHOTO 6-KYyTHIUKA, BIIMCAHOTO B IIe KOJIO.
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TECTOBI 3ABOAHHA 4

Hos:xuHa Koja pamiyca 6 ¢cMm gopiB-
HIOE:

KyT npaBusbHOTO IIIECTUKYTHUKA JO-
piBHIOE:

HenTpanbHU KyT IPABUIBHOTO
8-KyTHUKA JOPiBHIOE:

R ir — pagiycu onmcaHoro i Bmuca-
HOT'O B IPAaBUJIbHUN TPUKYTHUK KiJ.
SAxwuit 3HaK cJaif MoCTaBUTU 3aMiCTh *:
R * 2r?

[E=]

IInoma miBkpyra miamerpa 10 cm mo-
piBHIOE:

CropoHa KBajpaTa, OINCAHOTO HABKO-
JIO KoJia 3aBIOBXKKU 167 cM, mopis-
HIOE:

IIpaBunbuuii AABC Bnucaumuii

B K0J10. S3HAUIITh JOBKUHY KOJIa,
AKINo moBxkuHa nyru BAC mopiBHIOE
6 cm.

SHAUIITH IIJIOMIY CeKTOpa Kpyra pamiy-
ca 6 cM 3 IeHTpaJbHUM KyToM 60°.

ILroma kpyra gopisaioe 100 cm?.
3HaNAiTh JOBMKUHY HOTO KoJia.

IlepumeTp MPABUIBHOIO IIECTUKYTHH-
Ka JopiBHIOE 48 cM. 3HAUIITH MTOBIKU-
HY KO0JIa, OIIMCAHOI'0 HABKOJIO HHOTO.

Posgin 4. MpaBuibHi MHOFOKYTHUKN

a) 31 cm;
6) 67 cm;

a) 110°;
6) 120°;

a) 60°;
6) 40°;

a) >;
0) <;

a) 251 cm?;
6) 1001 cm?;

a) 16 cwm;
0) 8 cm;

a) 12w cwm;
6) 12 cm;

a) 61 cm?;
6) 361 cm?;

a) 1007w cm;
6) 501 cMm;

a) 167w cwm;
6) 9671 cwm;

B) 121 cwMm;
r) 367 cM™.

B) 135°;
r) 150°.

B) 45°;
r) 72°.

B) =;
T') He MOYKHAa
BCTAHOBUTMH.

B) 12,51 cm?;
r) 507 cm2.

B) 4 cMm;

r) 442 cm.

B) 9 cm;

T) 4431 cwm.

B) 9T cm?;
r) 2m cm?.

B) 207 cMm;
r) 25007 cMm.

B) 8T cm;
r) 121 cm.
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TunoBsi 3AAA4I 419 KOHTPOJIbHOT POEOTHU

1°.
2°.

3°.

4°.

3HalIiTh BHYTPINIHiN KyT MPaBUJIBHOTO AECATUKYTHUKA.

3HaWOiTh MJIOIIY CeKTopa, paliyc AKOro MOpPiBHIOE 9 cM, a IeHTpaIbHUN
Kyt — 80°.

Pagiyc xosa, Biucanoro y KBaapar, gopisuioe 10 cm. 3uaiifgiTes pagiyc KoJia,
ONMCAaHOTO HABKOJIO ITLOTO KBaapara.

Ilnomma Kinpllsg, YTBOPEHOr'O ABOMA KOHIIEHTPUUYHMMHU KOJAMU, LOPiBHIOE
32n cm?. 3HalAITh pagiycu MUX Kijl, AKI0 OAWH 3 HUX V 3 pasy OLIbIINi
3a OPYTHIA.

5°.

6°.

7°.

8°.

3HaUIITh IepuMeTp IPaBUJIBLHOTO MHOTOKYTHHKA, CTOPOHA IKOT0 TOPiBHIOE
5 cMm, a KyT — 156°.

B
CropoHa NOPaBUJBHOTO TPUKYTHUKA, BIHCAHOTO

B KOJIO, TOPiBHIOE 12 cM. 3HAUAITH CTOPOHY TPABUIb-
HOTI'0 IIECTUKYTHUKA, OIIICAHOTO HABKOJIO ITHOT'0 KOJIA.

Y mpaBuiabHU#N TPpUKYTHUK ABC BIMCAHO IIiBKOJIO M N
3 1euTpoM Ha cTopoHi AC (maa. 236), AKe JOTUKA- A C
eTbed 10 cropia AB i BC y Toukax M i N. 3HaiaiTs P K
moB:xxuuu oyr PM, MN, NK, axkmio PK = 4 cMm. Maxa. 236

Biuna cTopona i ocHOBa piBHOOEIPEHOTO TPUKYTHUKA MPOIIOPIiHHI Bigmo-
BigHo umcaam 13 i 10, a Bucora, mpoBezeHa IO OCHOBHU, JOpPiBHIOE 24 cM.
3HaUIiTh BigHOIIEHHS IIJIOMII KPyra, BONCAHOTO V TPUKYTHUK, A0 ILJIOIIi
Kpyra, OIMCAaHOro HAaBKOJO I[bOTO TPUKYTHHUKA.

9°.

10°°. V¥V cexTop paziyca R 3 meHTpajibHEuM KyToM 60° BOm-

HoBemiTs, 110 cepeanHU CTOPiH mpaBuiabHOro 10-KyT-
HUKa € BePIINHAMHY iHIITOT0 IpaBuabHOro 10-KyTHHUKA.

CcaHo JIBa KoJia, AKi JOTHMKAIThCA OJHE OJHOTO, i pa-
miyciB, 1110 00MeKyIoTh ceKTop (MaJ. 237). 3HaiIiTh
BiIHOIIEHHA JOBXKUH MUX KiJ, AKIIO pagiyc OIHOTO
3 HUX Ha 4 cMm Oinbpmumii 3a pagiyc apyroro. Homy
nopiBHIOE R?

Maug. 237

CripaBxxHivi CBIT — HayikpalLwi i3 CBITIB.
I JleribHiLy
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IIpaBuABHUM MHOTOKYTHMKOM HAa3UBAETHCS OMTYKJINN MHOTOKYTHUK, Y AKOTO
BCi cTopoHu piBHIi i Bci KyTHu piBHI. IKII0 MHOTOKYTHUK NpPaBUJIbHUI, TO Ha-
BKOJIO HBOTO MOJKHA OIKCATHU KOJIO i B HbOIO MO’KHa Brucatu Kojo. IlenTpa-
MU IIUX KiJI € ofHa ¥ Ta caMa TOYKa — IEHTP NPaBUJIHHOTO MHOTOKYTHUKA.
IlepnenaukynAap, OMyIeHUHA 3 I€HTPA NPABUJIBHOTO MHOTOKYTHWKAa Ha HOTO
CTOPOHY, — amod)emMa JaHOTO MHOTOKYTHUKA.

s obuncieHHa KYyTiB, III0 CTOCYIOTHCA IPABUJILHOTO N-KYTHUKA, BUKOPUC-
TOBYIOTh (DOPMYJIN:

BuyTpimHii KyT

SOBHIIIHIN KyT

IlerTpanbHuil KyT

180°(n—-2)
n

360°
n

360°
n

11106 moOyayBaTH MpaBUABHUIN N-KYTHUK, MOKHA ITOJIJIUTY KOJIO Ha 1L PIBHUX
YaCTHH i HOCTiTOBHI TOUKM IIOAiJYy CIIOJNYyYUTH Bimpiskamu.

CropoHa a, IPaBUJILHOTO N-KYyTHUKA Yepe3 pajxiyc R ommcaHOro KoJja i pa-
Iiyc r BIMCAHOTO KOJia BUPAKAEThCA (DOPMYIaMU:

0 ia =2rtg 180°,
n

a, =2Rsin
n
3oKpema,

a3=R\/§, a4=R\/§, ag=Ri a3=2\/§r, a,=2r,a;=r.

CTopoHa IMpaBUJILHOTO MIECTUKYTHUKA MOPIBHIOE paAiycy OIMMCAHOTO KOJia.
s mpaBUJIBHOTO N-KYTHUKA 31 CTOPOHOIO a paaiyc omucaHoro xKoJja (R)
Ta pamiyc BIMCAHOTO KoJa (7) 00UMCIIITECA 3a (DOPMYIaMI;:

R=— % i, 9%
2sin 180 2tg 180
n n

3oKkpeMa, opu n =3, 4, 6 11i Ta iHIIi BeJIMYNHN 00UHCIIIOIOTHCS 3a (popMyIaMu:

R aV/3 a2 a
3 2
- a3 a a3
6 2 2
P 3a 4a 6a
S az\/g a? 3\/§a2
4 2
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BigHomieHHA DOBXKHWHM KoOJa IO HOTO aiamerpa I0- l
piBHIOE cTasiomy uucay Tt~ 3,14. Tomy noB:xkuny C Koaa
panmiyca R mo:xkHaA Bu3HauaTtu 3a opmysono C = 2nR. A B
Hos:xuny | nyru KoJsa paxgiyca R, ska mMae n rpaaycis,
MOKHa BU3HAUUTHU 34 (POPMYJIOIO

nRn

l= .
180

YacTuHa IJIOMTUHY, OOMesKeHa KoJioM, — Kpyr. IleH-
TpOM, pajiycoM, JiaMeTPOM, XOPI0I0 Kpyra HasuBalOTh
BiIIIOBimHO IIEHTP, paniyc, aiamMerp, XOpay KoJja, sSKe
o0Me:Kye HaHUU KpYT.

ILnomy S Kpyra paziyca R 3HaXonsaTh 3a (pOopMYyJI0I0

S = nR2.
YactuHy Kpyra, oOMeskKeHy ABOMAa HOTro pajiycaMu, Ha3MBAIOTH CEKTOPOM,

a YacTHUHY Kpyra, oOMesKeHy Horo Xopmoio i ayrowo, — cermeHToM. CermeHT
MOJKe OyTH MEHINUM Bim miBKpyra abo OiibImmM.

SKII0 cexkTop Kpyra pamgiyca R Mae n rpagycis, TO MOro ILJIOITY 00UKCIIOIOTH
3a (popmyJioro
nR’n
Cex = 360 *

106 3ualiTu maomy cermeHTa AM B, Tpeba Bij mJIoIli BiATTOBIAHOTO ceKTOpa
BigHaTHu mionly TpukyTHuka OAB, akimo KyT cekTopa o < 180°, abo momaru
miory TpukyTHuKa OAB, akiio o > 180°. Cexkrtop 3 Kyrom 180° — miBKpYT,
MOro IIJI0Ia AOPiBHIOE ITOJIOBMHI ILJIOII BiAMMOBiZHOrO Kpyra.

B B,

A A,

YacTrHOIO KpyTa € TaKOK KiJIbIlle, 00MesKeHe IBOMa KOHITEHTPUYHUMU KOJIaMU.
Ao pagiyen ki, ski 00MeXyI0Th KiabIle, JOPiBHIOIOTEL R i r, TO mI0Ia KiabIla

S = nR? — nr? = n(R? — r?).



feomeTpuyHa moaesib,

3 TOYKM 30PY HAOYHOCTI, AyXe rnoBYasibHa i LjikaBa.
KoHcTpykTBHa poboTta marematuvka, Skui yrnepiue
BiKPUB TeopeMmy, NPpuHanMHiI Taka X LiiHHa,

SK | genyktmBHa poboTa Toro, XTo nepLunM ii 4oBiB

DEJIIKC XPUCTUSH KJNNIEUH
(1849-1925)

BigomMuin Himeubknin MmaTtemMaTuk, iCTOPUK
matemaTuku i negaror. OCHOBHI po60TKn
CTOCYIOTbCSl FeOMEeTpIl, Teopii anrebpaiy-
HUX PIBHSAHb, TEOPIT FpyM, TEOPIi PYHKLN,
Tononorii. loro «<EpnaHreHcbka nporpa-
Ma», Y SKi nogasanacs Knacudgikawis
Pi3HNX rEOMETPIN Ha OCHOBI rpyn nepe-
TBOPEHb, Mana 3Ha4YHU BMNJIMB Ha Ma-
TemMaTuKiB, CYTTEBO 3MiHMNA iX NOrnsaan
Ha reoMeTpIlo i NoganbLWM PO3BUTOK Ma-
Tematukun. MNMepunin ronosa MixHaponHoi
KOMICIT 3 MaTeMaTUYHOI OCBITK, pedopma-
TOP LWKiSIbHOI MaTeEMaTUYHOI OCBITN.

|
Ll
-'Ej‘ OLHOCTOPOHHS! MOBEPXHS —

«[Mnawka Knenna»
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feomeTpuyHI
nepeTBoOpeHHSs

Section 5

Geometric
Transformations

FeomeTpuyHi NepeTBOPEHHNA — OAVH i3 HANBAXMBILLUMX PO3AiiB Cy4aCHOI
reomMeTpii. Y reoMeTpii BOHM BifirpatoTb NPUOAM3HO Taky camy poJib, sK
dyHKUii B anrebpi. Ha 0CHOBI reOMeTPUYHMX NEPETBOPEHL AOBOAATL CKNAAHI
TBEPAOKEHHS 3 PiIBHMX PO34iNiB MaTeMaTuKy Ta PO3B’A3YI0Tb 3a4aui, SKi
iHLLMMW MeTO4aMM PO3B’A3aTh HAATO BAXKO Y1 30BCIM HEMOXJIMBO.

feoMeTpUYHI NepeTBOPEHHS BUKOPUCTOBYIOTb HE TiflIbKM reOMEeTPH,
a " gaxiBLi iHWKMX ranysemn: apxitTfeKTopu, KOHCTPYKTOPU, MaNCTPU
NPUKIaLHOro MUCTELTBA.

Movement
and Its Properties

§ 21 MepemiuieHHs
Ta noro BNacTUBOCTI
22 CumeTtpia
BiJHOCHO TOYKM
§ 23 CumerTpiq ‘ Symmetry
BIAHOCHO NpaAMOT about Line
§ 24 MoBopoT ‘ Turn
HaBKOJ10 TOYKM
25 MapanenbHe ‘ Parallel
nepeHeceHHs Translation

26 MepeTBOpPEHHS ‘ Similarity
§ nopAiGHOCTI Transformation

Symmetry
about Point

HABYAJIbHUU NPOEKT
«OpHaMEeHTU i reOMeTpPUYHi
nepeTBOPEHHS»

EDUCATIONAL PROJECT
“Decorative Patterns and
Geometrical Transformations”




Anga yoro BMB4aTun
reoMeTpu4Hi NnepeTBOpPeHHA?

T'eomerpisas momomarae Kpallle BUBYATU TOBKiJIIA,
MOCJiIKyBaTU He TiabKM cTaHu (pisHi Buam diryp, ix
posmipu i opmm), a i1 mporecu. A mporo HanbiiIbIIe
OiIX0mATh TEOMEeTPUYHI IIePEeTBOPEHHS.

XT0 Mae cupaBy 3 T€OMETPUUYHUMU II€PETBOPEHHS-
mu? Hacamnepesn HayKoOBIIi, iH)KeHepH, apXiTeKTOpH,
KOHCTPYKTOPHU, MUTIIL Ta iHIIMi.

T'eoMmeTpuuHi mepeTBOPEeHHA — 3HAUHA
YyacTHUHA 0COOJUBOI MOBU, SIKOIO CIILIKY-
IOThCSA TBOPIIL 3aAyMiB 3 poOiTHMKaMH,
irsxenepamu. [lepIin HisK CTBOPUTU AKUI-
HeOyab MeXaHi3sM, KOHCTPYKTOPHU CTBO-
PIOIOTH KPECJIeHHH.

|

dDizuKku, MEXaHIKU, iHKeHepHU ¥ iHimi ¢gaxisii ma-
IOTh CIIpaBy 3 MOAIOHWUMUW, CUMETPUUYHUMU BiTHOCHO
oci um Toukm (irypamu. HasBiTh 1oBemipu, XyaOKHU-
KI 1 BUIIWBAJBbHUIIL MAalOTh CIIPaBy 3 TeOMETPUUYHUMU
IepPeTBOPEHHIMU.

T'eomeTpuuHi mmepeTBOPEeHHSA BU BUKOPUCTOBYETE IJIA
o0y moBY rpadikiB i JocimsKeHHsA BIacTuBOCTel QYyHKITIH,
I BUBUEHHS Pi3HUX mporieciB y (QisuIli i BaJeHTHUX
8B’ABKIB y XiMii, 418 XapaKTEePUCTUKH KUBUX OPraHi3MiB
y GioJrorii, Aj1st 03000 IeHHS Ta KOHCTPYIOBAHHS OIATY TOIIIO.

BaxauBy poJib reoMeTpPUYHI ITepeTBOPEHHA BiIirpaioTh
y komm’orepax. IloBepTanHsa MaJdOHKIB Ha pisHi KyTH,
mapaJjejbHi IepeHeceHHs iX — yce Iie pyxu. 30iIbIlIeHHA
Y1 3MEHIIIeHHs MaJIIOHKIB i mpudTiB — mpuKJIaam mepe-
TBOPEHDb MOAiOHOCTI.

A e me BUKOPHCTOBYIOTH reoMeTpu4Hi meperBoperHa? Hamemits cBoi
MPHKJIATH.



21 NMNepemiweHHs
Ta MOro B1aCTUBOCTI

PosrasimemMo, K yTBOPIOIOTHL OPHAMEHTH, AKi BUKOPUCTOBYIOTH IJIS 03100-
JIEHHA IITaNep, KUJINMIiB, OIATY, IPUKpPAC Ta iHIIKUX mpeaMeTiB mobyTy. Couar-
Ky 00upaioTh 6a30BUI eJIeMeHT OpHAaMeHTY (MOTHUB) — YacTHUHY BidepyHKA, IO
6araTopasoBo MOBTOPOEThHCA (Mas. 238). HalimpocTimuii cTpiuKOBUIT OpHAMEHT
MOXKHA OTPUMATU, SKIIO 3MIiCTUTY MOTHB Y BUOPAHOMY HAIPSAMi Ta IIOBTOPUTHU
1[I0 oIlepalliio Aekijbka pasiB (mai. 239).

o OO0000O

Maug. 238 Mau. 239

3MiIyoun MOTUB OPHAMEHTY B PisHUX HANpAMAaXxX, MOKHA OTPUMAaTH 6araTo
pisHUX OpHAMEHTIB 3a JOIIOMOTOIO0 OZHOI'0O i Toro camoro motuBy (MaJj. 240).

0
Mau. 240

Axrmro Touku ¢girypu F 3MicTUTH SKUM-HeOYAb CIIOCOO0M, TO AiCTaHEMO HOBY
dirypy F,. fxmio opu oMy pisHi Touku ¢Qirypu F mepexonsaTh (BimoOpaika-
IOThCA) B PisHiI TOuKMU Qirypu F,, TO TOBOPATH IIPO reOMeTPUYHEe IMepeTBOPeHH
tdirypu F y ¢irypy F,. IIpu nromy ¢irypy F, HaszuBaoTh obpasom ¢irypu F,
a Qirypy F — mpoobpaszom Qirypu F;.

Ha mamtonkax 241-245 300pakeHo TIPUKJIAAU TeOMETPUYHUX IEePETBOPEHb
diryp F y dirypu F,. 3BepHiTh yBary, 110 B pe3yJbTaTi YOTUPHOX IEePIINX IIepe-
TBOpeHb (Maja. 241-244) Bimcrami MK BigmoBiZHMMEU TOUKaMu 36epiraroThes:
AB = A,B,. ¥ w’aromy Bunaaky (maiu. 245) Bigcrani mik Toukamu Qirypu F
i BigmoBigHUMU ToukaMu Qirypu F, He 30epiratorbca: AB# A B,.

B A B | B o)

B
B,

0]

Mau. 241 Maum. 242 Maua. 243
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B B, B,

A A A,
Maun. 244 Maug. 245

T'eomeTpuuHi mepeTBOpPeHHs, IIPU AKUX 30epiraroThes BicTaHi MidK TouKaMu,
Ha3MWBaIOTh MepeMineHHaMu (abo pyxamu).

Jaji My posriigsHeMO OKpPeMi BUAU IepeMillleHb: CUMETPil0 BiTHOCHO TOUKU
(magt. 241), cumerpiro BigHOCHO mpsamol (man. 242), moBopoT (mas. 243) i ma-
panenbHe nepeneceHHsa (Man. 244). CmouaTKy 3BepHeMO yBary Ha 3araJibHi
BJIACTHUBOCTI mepemimiens. Ilpuramaemo, mo Touka B JIXKUTh MilK TOUKaAMU
AiCroniirineku Toxmi, Koau B — BHYTPIiIIHA Touka Bifpiska AC, To6TO KOIN
BUKOHYeThcA piBHicTL AB + BC = AC.

“reopEMA | 12)

AKLw,0 Touka B nexunTtb MiXx Toukamu A i C, a nepemilleHHSs Bigo0Opaxae 1x
BiANOBIAHO Ha TO4YkM B, A, i C,, TO B, nexutb MiXx A, i C,.

AOOBEAEHHY4.

C
Arimo Touxka B jmeuTh Mixk Toukamu A i C, A B
0 AB + BC = AC (man. 246). Ilpu nmepemitneHHi
Bimcrami misk Toukamu 36epiraioreesa: AB = A B,
BC = B,C,, AC = A,C,. TligcraBuBIIN I1i 3HaUEHHA
B piBHicTs AB + BC = AC, picranemo: A,B, + B,C, = A B, G
= A,C,. A 1ie i o3Hauae, 1110 TOUKA B, JEXKUTh MiK

roukamu A, i C,. [] Mau. 246

“reopEMA | 13)

[ MepemiweHHs BigoOpaxkae Bigpisok Ha piBHUIA KoMy BiApi30K. ]

AOOBEAEHHY.

Hexait AC — Binpisok, a B — ioro goBijibHA
BHYTpPilTHA TouKa (MaJyi. 247). PosrisgsHeMo foBiIbHE
mepeMiineHHs. 3rigHo 3 Teopemoro 12 KoKHe mepe-

MileHHs Bigoopaskae Touku A, C i B Ha TaKi TOUKH
A,;, C, i B;, 10 ToukKa B; JIeXUTb MiK TOUKaAMU
A,;iC,. Ot nepeMilieHH HY TOYKY Bif-
11 C,. Orixe, e mepeMilleHHS KOMKHY TOUKY Bif Mez. 247

piska AC BimoOpaskae Ha IesdKy TOUKY Bimpiska A;C;.
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Posrasauewmo mie noBinbHY TOuky X, Bigpiska A;C,. Binkmamgemo na AC Bin-
pisoxk AX, akuii mopiBHIOE A;X ;. OCKinbKM npU mepeMilleHHi BigcTaHi MixK
Toukamu 36epirarorbed, To Touka X Binpiska AC BimoOpaskaeTbca Ha TOUKY X,
Bigpiska A,C;.

Omxe, KOJKHA TOuKa Bimpiska AC npu nmepeMmileHHi Bifo0paKkaeTbes Ha ge-
AKY TOUKY Bimpiska A;C,, i Ipu 1iboMy IepeMillleHHi KOKHY TOUYKY Bifpiska
A,C, onmep:raHo 3 nesakoi Touku Bigpiska AC. Lle it osHauae, 1110 IepeMileHHA
BimoOpaskae Bigpisok AC Ha Bigpisok A;C,. IIpu mpomy A,C;, = AC. []

I3 gBOX IoIepemHiX TeopeM BUILIMBAE, IO IepPeMillleHHs BimoOpaskae: mps-
My — Ha OpAMY, IPOMiHbP — HAa IIPOMiHBb, KYyT — Ha PiBHUA HOMY KYT, TPH-
KYTHUK — Ha PiBHUN HOMY TPUKYTHUK.

Kopucryoounuch IOHATTAM IePEMiIlleHHsA, MOKHA BBECTH 3arajbHe MOHATTSA
PIBHOCTI JOBIJIBHUX TeOMeTPUUYHUX (Piryp.

JABi irypu Ha3MBaOTHh PiBHUMH, SIKIIIO0 BOHH IEPEeMillleHHSIM MePeBOIAThCS
OJHA B OJHY.

I3 iporo O3HAUEHHA BUILINBAE:

1) axkmo ¢irypa F popieuioe F;, To i F, nopiBHuioe F;

2) axuro ¢dirypa F mopiBuioe F,, a F; nopiBuioe F,, To F mopiButoe F,.

Bigomi BaMm i3 momepeHixX KJiaciB 03HaUEHHA PiBHOCTI BifIpi3KiB, KyTiB i Tpu-
KYTHUKIB He cyllepeuaTh HOBOMY 3arajJbHOMY O3HAUEHHIO PiBHOCTI (iryp.

I3 monmepenHix MipKyBaHb BUILJIMBAIOTh TaKi TBEDIKEHHA:

1) Ko:xxHe mepeMineHHA BimoOpaskae Oynb-arKy (irypy Ha piBHY 1l (irypy;

2) axumo aBi reomerpuuHi (irypu piBHi, TO icHye nmepemimennd, ke Bigo-
Opaska€e OgHY 3 HUX Ha JAPYTY.

— AN 4onnuTianBux )

YABiTb, WO KOXHY TOYKY KOJ1a W CMPOEKTYBaIN Ha NMpaMy a K w
(man. 248). Y pesdynbrati yTBOPUTLCS BiApi3ok AB. Y MoxHa
Take BijoOpaXkeHHs kona Ha Bifpi3ok AB BBaXaTu reomMeTpuy-
HUM NepeTBOpPEHHAM gaHoro kona? Hi, 60 npu Takomy Bigo-
OpaxeHHi ABi pi3Hi Toukn K i P kona Binobpasnamcs Ha ogHy
Touky T Bigpiska.

[eomMeTpuYHM NepeTBOPeHHAM dirypu Fy F, Ha3dnBatTb a
Take BiJobpaxeHHs, Mpu SKOMY: A T B

1) KOXHIM TouLi dirypu F Bignosigae eamHa Todka dirypu F;;

2) koxHa Touka dirypu F; € 06pa3om Aesikoi Touku @irypu F; Man. 248

3) pidHMM Toukam ¢irypu F BigNOBIfaloTb Pi3Hi TOUKM Oi-
rypuv F;.

[MepemileHHa irypy Ha NIOLWMHI MOXHA YABUTU 9K 3MiHY MOJIOXEHHS L€l
&irypuv Ha nnoLWmHi, a kpale — y BUrnsai 3MilleHHd BCIET NIoLWmHmM pasom 3 ¢i-
rypoIO Ha Hil.




188

Posgin 5. leoMeTpunyHi NepeTBOPEHHS

SAMNUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

1.
2.

3.
4.

fAxi reomerpruHi IIepeTBOPEHHSA HA3UBAIOTH IMEPEMillleHHIMI?
Ha aky ¢irypy mepemimnienus BimoOpaskae:

a) Bigpisok; 0) mpsaMy; B) KyT; T') TPUKYTHUK?

ChopmystoiiTe 3arajibHe 03HAUEHHSA PIBHOCTI ABOX (iryp.

Axi BaacTuBocTi MarTh piBHI Girypu?

BukoHAEMO PA3OM

HoBenits, 110 mepeMillleHHsa BigmoOparkae KyT Ha PiBHUI oMy KyT.

Hexaii nano xyt ABC (mai. 249). Coo-

JIy4uMO BinpiskoM noBisibHI Touku A i C A A, C,
ioro cropiu, omep:xkumMo aABC. Ileit
TPUKYTHUK IIePeMillleHHAM Biqo6paska-
erbesa Ha 2 A, B,C,, mo nopisaioe AABC

(6o AB=A,B,,AC=A,C,, BC=B,C,), B
a panuii kytr ABC — nHa kyT A,B,C,.
OcCKiJIbKY BiAIOBiAHI KYTH PiBHUX TPU-
KYTHUKiB piBHi, To LA B/C = ZABC.

A 11e 71 Tpeba OyJI0 JOBECTH.

Mau. 249

3A4AYI | BMTPABU

BUKOHAMTE YCHO

745.

746.
747.
748.
749.
750.

751.
752.

Yu mpaBUJIBHO BUPAaXKa€ CIIiBBigHO-
IeHHA MiXK IIepeMiIlleHHAMU i reome-
TPUYHUMHU IIePETBOPEHHAMU Jiarpama,
300paskeHa Ha MaJTOHKY 2507
CKiJIbKU iCHY€E TOUOK, AKI JIeXKaTh MixK
Toukamu A i B?

Yu npaBUIbHO, 1110 KOYKHE reOMeTPUY-
He IIePeTBOPEHHSA BiftoOpaskae BiApisox
Ha Bigpisor?

Yu mpaBUIbHO, 110 KOJKEHE IIepeMill[eHHs Bifo0paskae Bigpisox Ha Biagpi3ok?
Yu mMoKe reoMeTpPUUYHE IIEPETBOPEHHSA BimoOpasuUTH BiAPi3OK 3aBIOBIKKU
2 c¢M Ha BiApiBoK 3aBAOBKKU 3 cM?

Yu Moske IepeMillleHHs BimoOpasuTu BiApi3ok Ha HEePiBHUH oMy Bigpisok?
Yu Moke mepeMileHHsa BimoOpasuTu Koo HAa KPyr? A Kpyr — Ha K0J0?
Yu Moske mepeMilieHHsa BifoopasuTy piBHOOEeAPEHNI TPUKYTHIUK Ha Pi3HO-
CTOPOHHIN TPUKYTHUK?

ow&ewﬂqm HePeTBOpe,
()

< Q,y

Mau. 250
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753.

754.

Yu icHye mepemiineHHs, sKe BigobOpaskae

TPUKYTHUK HA YOTUPUKYTHUK? A doTUPHU-

KYTHUK — Ha TPUKYTHUK?

Yu piBHi Qirypu, 3o0parkeHi Ha MaJIIOH-

Ky 2517 Mau. 251

755.

756.

757.

758.

759.

760.

761.

762.

763.

764.

765.

Hawmo Bigpisku AB =3 cm, CP =5 cm i KM =5 cm. [oBexnits, 1o icuye
mepeMilleHHs, sike BimoOpaskae Biapisox KM ma CP, i He icHye mepemi-
IIeHHsd, gKe Bigobpaxxkae CP ma AB.

Tpurkyrauk ABC — piBHOcTOpOoHHIiN. Uy icHye mepemimienHs, sKe Bigo-
Opaxae Bimpisox AB Ha Bifgpisok AC, xyT A Ha KyT B? Binmosigb o6rpyu-
TyHTE.

HoBexmiTh, 110 mepeMilleHHA BimoOpaskae TPUKYTHUK Ha PiBHUN HOMY
TPUKYTHUK.

SHaAUIITh KYyTH TPUKYTHUKA, AKIIO iCHye mepeMillleHHs, AKe BimoOpaskae
TPUKYTHUK, OAUH i3 KyTiB siKkoro mopiBHioe 30°, Ha TPUKYTHUK, OAUH
i3 KyTiB AKoro — 50°.

B ogmomy tpukyTHUKY € KyT 100°, a B apyromy — kyT 120°. Hu icuye
nmepeMillieHHs, SKe Bijo0paskae OfMH TPUKYTHUK Ha Apyruii? Yum MOXKyTh
OyTu piBHUMU IIi TPUKYTHUKU?

YcTaHoBiTh BUA TPUKYTHUKA, AKIINO iCHY€E HepeMillleHHSA, SKe KOXKHY
CTOPOHY TPUKYTHUKA BigoOpasKkae Ha iHIITY #10r0 CTOPOHY.

Hamo piBHOOeAPEeHUI TPAMOKYTHUN TPUKYTHUK. [[oBemiTh, 1110 icHye mepe-
MillleHHd, AKe BigoOparkae KaTeT Ha ApyTruii karet. Yu icHye mepeMiieHHs,
AKe BimoOpaskae KaTeT Ha TilloTeHy3y?

YcTaHOBITHL BUA YOTUPUKYTHUKA, AKIIO iCHYE IIEPEMIIIeHH, AKe KOXKHY
oro CTOPOHY BifmoOpaskae Ha iHIITY CTOPOHY.

I'pagycui mipu gBox mayr piBui. Uu MOKYTh OyTU HEPIiBHUMH IX HOBIKUHUI?
Yu 3aBK I icHYE IIepeMillleHHsA, AKe BigoOpaskae ogHy 3 IUX AYT Ha iHImy?
3po0biTh BiAMOBiAHI MaIIOHKH.

IlepumeTp KBagpaTa mopiBHIOE 28 cm. Hu icHye mepemimieHHs, SKe Bizgo-
Opaskae JaHUI KBaapaT Ha:
a) xBagpat miaoireio 49 cm;
0) OIpAMOKYTHUK IlepuMeTpa 28 cM; B i
B) KBajpar, ONMCAaHWil HABKOJIO KoOJia pa- pl_—1"]
niyca 3,5 cm; / \ ~~

r) pom6 3 giaromamamu 4 cMm i 243 cm?

Ilepewmimiennsa BimobOpasxae samany ABC
Ha jsamany KPT (man. 252). IlobynyiiTe
TOUKH, HA AKi BiZ0oOpakaroThCs UM IIepe-
mimenuam Touku X, Y.

Mau. 252
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766. [loBexniTh, 1110 IIepeMillleHHA BimoOpaskae KO0 Ha KOJO.

767. NoBexmiTs, 1110 IIepeMillleHHA BifoOpaskae rmapajebHi TpAMi Ha mapaJiebHi
apAmi.

768. Ilepemintenns Bigoopaskae aABC na aKPT. JloBeniTh, 110 Ie IlepeMi-
IeHHA BimobOpaskae:
a) MefiaHU IEPIIOTO TPUKYTHUKA HA MeTiaHU IPYyroro;
0) OiceKTprcHU IEPIIOro TPUKYTHUKA Ha OiCeKTpucu APYroro;
B) BUCOTHU IIE€PINIOT0 TPUKYTHUKA HA BUCOTHU IPYTOTO.

769. Ilpu nepemimnienri Trouxka O Bigob6paskaeTbcsa Ha TOUKY O,(—4; 5). 3anuurite
piBHAHHSA KoJia 3 IeHTpoM y Toulli O,, AKmo (x — 2)2 + (y + 3)2 = 17 —
piBHAHHA KoJia 3 IeHTpoM y Toulli O.

770. Bidxpuma 3adaua. llepemimienusa BimoOpaskae KOJIO ... Ha KOJO 3 IleH-

TPOM y TOYI[i ... . SHAUIITH

771. Oano Touku A(—3; 2), B(1; 4), C(—5; —1), D(—1; —3). [loBexiTs, I1110:

a) icHye mepeMillleHHdA, sIKe BimoOpaskae Bimpisok AB ma Bimpisok CD;
0) He icHye mepeMilleHHs, AKe BigoOpaskae Bigpisox AC ma Bimpisok BD.

772. Pom6 ABCD 3 nepumerpoMm 20 cMm i KyTom 60° ipu fesaxkomMy mepeMillieHHi
BimoOpaskaeTbca Ha YOTUPUKYTHUK MNPK. 3HaiigiTh giaroHaJi i mioiry
I[bOTO YOTUPUKYTHUKA.

773. IIpu nepemimenni aABC (£ZC=90°) 3 kateramu 5 cm i 12 cm BigoOpa-
skaeTbcad HA aKMN. 3HailgiTe cunycu KyTiB aKMN.

774. fIximo giarosaJi ogHOro poM0a HOPiBHIOIOTH BiAMIOBiAHO AiaroHaJ saAM IPY-
roro pomb6a, To Taki pomOu piBHi. [[loBeqiTh.

775. fIxmio giaroHasb i CTOPOHA OJHOTO MPAMOKYTHHKA MOPiBHIOIOTH BiAIIO-
BifHO miaroHaJsi i cTopoHi Apyroro, To Taki NpAMOKYTHUKU pPiBHi. [l0-
BeIiTh.

776. Chopmy.tioiiTe i moBeiTh AKY-HeOyob 03HAKY PIBHOCTI IIapajeorpamis.

MPAKTUYHE 3ABAAHHS

777. a) IlepemasoliTe B 30ITUT MaJioHOK 253 i mobOyayiiTe dirypy, Ha AKYy
BigoOpaskaeThCcA maHe KOJO IIepeMillleHHAM, I10 mepeBoauth aABC
B aKPT.
0) IlepemastoiiTe B 30muT MajdioHOK 254. 300pasits Qirypy, y AKy Ie-
pPexoauTh KOJIO BHACJTIZOK IlepeMillleHHs, siKe BimoOpaskae jJamany ABC
Ha jmamany KPT.
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N
v
o)

Mau. 253 Maun. 254

SADAYI 019 NOBTOPEHHS

778. Cumyc 0HOIO 3 KYTiB IPAMOKYTHOIO TPUKYTHHKA nopisuioe 0,4. SHAKIITH
CUHYCH ABOX iHINNX KYTiB TPUKYTHUKA.

779. Yepes KiHemnp miamerpa KoJia IPOBeIeHO XOPAY, BABiUi KOPOTIIY Binx mia-
MeTpa. SHAUAITh KYyT MiK HUMMH.

780. Ilpsawmi a i c mepeTuHAOTHCS mig KyTOM 0. I[1if AKUM KyTOM ITePEeTUHAIOTHCS
opami x i y, AKIO:
a)a Xxicy;6)alxicly?

781. 3HAKAITh KYTHU TPUKYTHUKA, AKIIO ABA HOT0 30BHIIIIHI KYTH JOPiBHIOIOTH
100° i 120°.

FEOMETPIS HABKOJIO HAC

Taxki pisHi mepemimnienHa
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Toukm X i X; Ha3UBAIOTHCS CUMETPUYHUMH BimHOCHO TOUKu O, axmo O —
cepenuHa Bigpiska XX, (man. 255). fkmro BigzHocHO O KokHA TouKa (irypu F
cuMeTpuYHa JedAKift Touri ¢i- X,
rypu F,; i HaBnaku, To (irypu
F i F, cumeTpuuHi BiJTHOCHO
touku O (maJ. 256). Take Bifo- e (0

opaxenns ¢irypu F Ha F, Ha- ‘\,\’0\’\)‘(1 .

3MBAIOTh NMepeTBOPEeHHAM CH-

meTpil BigHOCHO TOuKHU O. Maui. 255 Maui. 256
TEOPEMA |14
[ CumeTpia BIGHOCHO TOYKN — NepeMillleHHS. :|
AOBEAOEHH4.
Hexaii cumerpis BigaocHo Touku O BimoOpaskae
noBisbHI Touku A i B Qirypu F Ha Touku A, i B,
dirypu F, (man. 257). [loBememo, 1o AB = A,B;. ‘ o

Tourka O — cepenuHa BinpiskiB AA, i BB,, Tomy
OA = OA, i OB = OB,. ’/
Ao Touku A, B i O He Je)xkaTh Ha ONHIiN
npawmiii, To kytu AOB i A,0OB, piBHi, 60 BepTu-
KaJbHi. 3a JBOMA CTOPOHAMH i KYTOM MiK HUMU
mpukyTauku ABO i A,B,O piBui, romy AB = A,B,. Maur. 257
fAxmro, HaTpuKIanm, Touka B gekuTs MidK A1 O
(mam. 258), To

b -
o
s
>

AB =0A - OB =0A, — OB, = A,B,. A
Axro Touxa O seskuTh Mixk A i B (Mmait. 259), To Mau. 258
AB =0A + OB =0A, + OB, = A,B,.
Otoke, AKITO0 TOUYKU A 1 B CUMEeTPUYHI TOUKaM A= Eii O= g A=
A, i B, Bignocuo Touku O, To 3aB:xau AB = A, B,. ! !
Tomy cuMeTpiss BiITHOCHO TOUYKU — IepeMi- Maui. 259

mieHHs. [

OcKiNbKY cuMeTpisa BiIHOCHO TOUKM € MepPeMillleHHSIM, TO BOHA BimobOpaskae
OpAMY Ha IPAMY, IPOMiHb — HA IPOMiHb, BiIPiB0OK — HaA PiBHUI HOMY BiIpi3oK,
KyT — Ha piBHUU oMy KyT i B3araji — Oyab-arky ¢irypy Ha piBHY iii Qirypy.

Cumerpito BigZHOCHO TOUKH (400 mepeTBOPEeHHsS CUMETPil BiZHOCHO TOUKI)
YacTO HAa3WBAIOTh TAKOXK IEHTPAJHHOI0 CHMETPi€ro.
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Izoni TpamasieTses, 10 CUMETPisa BifHOCHO TOUKHY gany ¢irypy F Bimobpaskae
Ha 10 camy ¢dirypy F.

Sximo nmeperBopeHHsa cuMeTpii BigHocHO mesxol Touku O BimoOpaskae ¢iry-
py F Ha cebe (ToOTO Ha 110 camy Girypy), To TaKy Girypy Ha3uBaOTh IEHTPAIb-
HO-CUMETPHMYHOI0, a Touky O — ii meHTpom cumerpii. Hampukaazn, KoxHMHI
mapaJjiejiorpaM — IleHTpajdbHO-cuMeTpuuHa (irypa. [leuTpom cumerpii napaJsie-
JorpaMa € TOYKa MepeTuHY MOro aiaroHajei.

KoxxkHa Touxka X mapaJjeJjiorpaMa CUMeETPUUYHA Bif- B X C
HocHO O fedAKi# Tourmi X; IIbOTO caMOro mapaJjejorpaMma
(mag. 260). Homy? Tourky O HasMBaIOTh TAKOXK IEHTPOM
napaJjesorpama. lleHTpanbHO-cuMeTpUYHUMEU Qirypa-
MU € KOJIO, KBaJpaT, MPAaBUJIbHUM IITECTUKYTHUK TOIIIO.

IIpuknagu MeHTPaAIbHO-CUMEeTPUYHUX PIiTyp, AKi Tpa-
IJIAIOTHCA B IPUPO/Ii, TeXHiIli, TOOYTi, CIIOPTi, 300parkeHi
Ha MaJoHKax 261-263.

Mau. 261 Mai. 262 Maui. 263

— AN gOonnTJINBUX ~

Po3rnsaHemMo BaxnmBi BNaCTUBOCTI LLeHTPasibHO-CUMETPUYHUX MHOFOKYTHU-
KiB. AKLLO N-KYyTHUK Mae LeHTp cumeTpii O, TO YMCNOo n napHe, 60 KOXHI Moro
BEPLUMHI BiAMOBIAAE MPOTUEXHA il BEpLUNHA — CUMETPUYHA BigHOCHO O.

“rEoPEmA | 15

[ MpoTunexHi CTOPOHN LLeHTPaNIbHO-CUMETPUYHOr0 MHOFOKYTHUKA ]

napanenbHi i piBHi.

AOBEAEHHS.
A B

Hexann ABC...KPT... — UgHTpaibHO-CUMETPUYHUI
MHOrOKYTHUK, @ O — AOro UeHTp cuMeTpii (man. 264). ;

MpoBepemo piaroHani AK i BP. 3a psoma cTopoHa-
MU i KyTOM MixX HUMKU aABO =aKPO. Tomy AB = KP T
i ZBAO = /ZPKO. Lli kyT — BHYTPILLHi PiBHOCTOPOHHI
npu civHin AK i npammnx AB i KP. Tomy AB "KP. [] P K

v Man. 264
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v

Teopema npaBuibHA HE TiflbkX AJ1s1 ONYKIINX LLEHTPANbHO-
CUMETPUYHUX MHOTOKYTHUKIB, @ 1 A/19 Heonyknvx (Man. 265).

AKWO UeHTPpasbHO-CUMETPUYHI dirypn obmexeHi,
TO BOHW MaloThb TiJIbKM OOMH LLEHTP cUMeTpIii. HeobmexeHi
dirypun MoxyTb MaTu 6e3nid LeHTpiB cumeTpii. Hanpuknag,
HeckiH4YeHHa B 0O6uaBa 60KM KprBa, 3006paxkeHa Ha MastoH-
Ky 266, Mmae 6e3niy LeHTpiB cumeTpii. e BOHN MiCTATbCA?

HeobmexeHa y Bci 60ku ciTka 3 piBHMX KBaapaTiB TakoX
Mae 6e3niy LeHTpiB cuMeTpii. HUMK €: LeHTpu BCix kBagpa-
TUKIB, YCi iX BEPLUNHU i CEpeamnHn BCIX CTOPIH (Man. 267).

C
Man. 265

/\/\/

Man. 266

Man. 267

SAMNUTAHHA | 3ABAAHHSA AN CAMOKOHTPOIJIIO

SUh oD

BUKOHAEMO PA3SOM

o IToGyayiiTe TPUKYTHUK, cuMeTpudHUN a ABC
BimHOCHO TOUuKU O, AKA JEKUTH 11034 TPUKYT-
HuKOM (MaJj. 268).

® Yepes Bepmuau aABC i Touky O TPOBOAUMO
npami AO, BO, CO i BigkjagaeMo Bigpisku
OA, = OA, OB, = OB, OC, = OC. Cnonyuymns-
mu touku A, B;, C;, orpumaemo »A BC,,
cumerpuunuii AABC BigHOCHO TOuku O.

SKi TOUYKM Ha3WBAIOTHL CUMETPUUYHUMHU BiTHOCHO TOUKU?
Yu € mepeTBOpeHHA cuMeTpii mepemimnenuam? J{oBeaiTsh.
CoopmystoiiTe BIACTUBOCTIL cuMeTpii BiTHOCHO TOUKMU.
Axi gpirypu HasMBaIOTh IEHTPAJIbHO-CUMETPUUHIMIU?
Hagenits mpukIany meHTpaJbHO-CUMETPUUHUX (Giryp.

Mau. 268
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e Ha npawmiii fano ABa piBHI Bigpisku. BraxiTs, A B O K P
Ie Oynme ix meHTp cuMerpii.

® Hexaii piBHi Bigpisku AB i KP jgexxaTh Ha OgHil
npamii. MoxkauBi pidHi BUmagkm ix poararry- ; . . ! |
BaHHA (Maja. 269), ajie 3aBXKAM iX IEHTP CUMe-
Tpii — Touxka O — AiMUTH HABHILJI BifcTaHb MiXK Mau. 269
HalBigmaeHIIIMI TOUKaMMU JaHUX Bigpiskis.

e Hamo Toury A(a; b). 3HAHAITF KOOPAUHATA TOUYKMH B, CHUMETPUYHOI TOUIL
A BigHOCHO TOuKU M(m; n).
® SIkmio Touka B(x; y) cumerpuuHa Toulli A(a; b) BimHOCHO TOuKu M, TO TOUKA
M(m; n) — cepenuna Bigpiska AB. Orixe,
x+a b+ .
P =m, 2y=n, 3BigKu x = 2m — a, y = 2n — b.
Omxe, maemo Touky B(2m — a; 2n — b).

3ALAYI | BIPABU

BUKOHAMTE YCHO

782. Touku A i B cuMmerpuuHi BigHOcHO Toukum M. 3HAWIITHL BiIHOIIEHHS:
a) AM : AB; 6) AM : MB.

783. Ha koopauHaTHi# npamin gano rouxku A(—2), B(—1), O(0), C(1), D(2). ki
3 [IUX TOUYOK CHUMETPHUUYHI BigJHOCHO iHIHX?

784. 3akinuiTe OpPMYyIIOBaHHS IIPABUJILHOTO TBEPAKEHHA: «BimHOCHO TOUKU
IepeTUHY JiaroHajel mapajejorpaMa KosKHa 1oro BepIinHa CMMeTpuYHa. . .,
KO’KHAa I0ro CTOPOHA CUMETPUYHA. .., KOKHAa Horo AiaroHaib CHMeTPUYHA. .. » .

785. HasBiTh KinbKka reomeTpudHux (Giryp, dKi MaoTh MEeHTPU CUMETPii.

786. Yu icHyI0Th (pirypu, AKi MmaroTh 0e31iu 1eHTpiB cuMeTpii? HaBemiTs mpukiamm.

787. CkinbKku 1eHTPiB cuMeTpii MaioTh ABi mapasienbHi npami? A aBi mpawi,
AKi mepeTuHAITHCA?

788. Yu Mae 1eHTp cUMETPil TPUKYTHUK a00 I’ ATUKYTHUK?

789. Yu mae nentp cumerpii rpadixk pysruii y = x3?

790. 306pasiThk ABi Qirypu, 110 MaOTh IEeHTP CUMeTpii.

791. lamo Tourku A i O. IlobynyiiTe TOUKY A,, CHUMETPUUYHY TOUIli A BiIHOCHO
Touku O.

792. Namo Bimpisoxk AB i Toury O. Ilo6yamyiiTe Bimpisox A;B;, CUMeTPUYHUI
Bimpisky AB BiguocHO Touku O, akimo: a) O¢ AB; 6) Oc AB; B) O — ce-
penuuaa AB.
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793. IlobynyiiTe Qirypy, cuMeTpuuHy OpaAMiil a BigHOCHO TOYKM O, AKIIO:
a) O¢a; 6) O€a.

794. TloOynyiiTe NOBiMBbHUI TPUKYTHUK i TDUKYTHUK, CUMETPUYHUN oMY Bif-
HOCHO TOuKU O, AKIIO:
a) O JeXUTh m03a TPUKYTHUKOM;
06) O 1eXUTh Ha CTOPOHI TPUKYTHUKA;
B) O — BepIuHa TPUKYTHUKA;
r) O — TouKa IepeTUHY MeAiaH TPUKYTHUKA.

795. Hamo Tourku A(2; —3), B(4; 2), C(—3; —3), D(—5; 1). 3uaiigiTe xoopauHaTu
TOYOK, CAMETPUUYHHUX JAHUM BiTHOCHO:
a) moYaTKy KOOpPJAMHAT;
6) Touku M(1; 1).

796. BimrHOCHO AKOi TOYKM CUMETPUYHI TOUKU:

a) A(1; 2) i B(5; 6); B) E(2; 6) i C(—8; 3);
6) M(-1; 0) i H(3; 6); r) P(9; 0) i K(6; 8)?

797. HoBeniTh, mo Touku A(a; ¢) i B(—a; —¢) cuMeTpuyHi BiJHOCHO IIOYATKY
KOOpAMHAT.

798. Nauo aBi mapasenbui npami. [ToOyayiiTe reomeTpuuHe Miclie iX IIeHTPiB
cuMeTpii.

799. Hano nBa piBHi i mapanenbHi Bigpisku. IloOyayiiTe iX meHTp cuMeTpii.
HoBemiTs, 110 MoOym0oBaHa TOUKA — IIEHTP CUMeTPil maHmx Bifgpiskis.

800. HakpecaiTe kBagpar, pomM0, IPAMOKYTHUK i mapajesorpam. IlosHaure
iHIITIM KOJILOPOM IX IIeHTPU CUMETpii.

801. HoBexiTh, 110 IMEeHTPOM cuMeTpii pomOa € TOUYKAa IepeTuHY HOTo giaro-
HaJIen.

802. oBexnits, 110 IBi IEHTPAJIbHO-CUMETPUYHI IPAMIi HapaJiesibHi.

803. [TobyxayiiTe 10 maHOTO TPUKYTHUKA Dirypy, CHMETPUUHY ITbOMY TPUKYTHUKY
BiTHOCHO cepeauHU OAHi€el 3 OT0O CTOPiH.

804. HobyxmyiiTe mo mamoi Tparmellii @irypy, cumMmeTpuuHy i Tpamnerii BigHOCHO
cepeanHMN OnHiel 3 OiUHMX CTOPiH.

805. IToOyayiiTe 1MTeHTPATBLHO-CUMETPUYHUN IIECTUKYTHUK: &) OMYyKJIuii; 0) He-
ONYKJINUIA.

806. [IBa rKoJsa piBHUX pajiyciB JOTMKAaIOThCA 30BHI B Touri M. [oBeniTs, m1o
M — 1eHTpP cuMeTpil MUX KiJ.

807. loBexmiTh, 1110 YOTUPUKYTHUK, AKUN Ma€e IeHTP CUMETpii, — mapaJsiesio-
rpam.

808. IIpu akux 3HaueHHAX X i y Touku M(—1; y) i N(x; 3) cuMmeTpuyHi BiZHOCHO
rourku K(2; —1)?

809. HanwumriTes piBHAHHS K0Ja, SKe cuMmerpudHe Koay (x — 2)2 + (y + 3)? = 20
BiTHOCHO:
a) mouaTKy Koopauuat; 0) Touku M(3; —2).
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810.

811.

812.

813.

814.

815.

YceraHoBiTh, BiTHOCHO AKO0I TOuKHu cumerpudHi Koaa (x — 1)2 + (y — 5)2=6
i(x+72+(@Wy-9)?%=6.

Hamnumiite piBHAHHA TmpAMOi, SKa CUMETPUYHA mpamii 2x +y — 6 = 0
BiITHOCHO: a) ImoYaTKy Koopamuat; 0) Touxku K(1; 1).

IToGynyiiTe mami mpAmi i 1oBemiTh, 1[0 BOHU HapaJiesibHi.
x+2y+11=0i2x —y+ 7=0 — piBHAHHA IPAMUX, AKUM HaJIeKaTb
CcTOpPOHU KBajpaTta, M(—2; —2) — 1meHTp cuMeTpii pboro kBajgpara. Hamu-
OIiTh PiBHAHHSA ABOX iHIMMUX HOro cTopid. OOUYMCIIITL MepUMeTp i ILIOIIY
KBajpara.

Hamo ZABC i Tourky M Bcepenusi Hboro. [1o0ymyiiTe Bipisok 3 KiHIAMUT
Ha CTOPOHAX KyTa TaKuii, 1ob Touka M Oyja oro cepeauHOIo.
VYcraHoBiTh BignoBigHicTh MixK (irypamu (1-4) Ta Koopagurartamu (A—II)
ix meHTpa cuMeTpii (AKIo BiH icHye).

1 Bigpisox AB, sakimo A(—1; 3), B(5; 7) A (0,5; 4)

2 Yorupuryrauk ABCD, axio A(—2; 6), B(0; 4), b (2; —4)
C(3; 2), D(1; 4) B (0; 0)

3 Tpurkyruux ABC, akmio A(—2; 2), B(3; 3), C(2; —2) I' me icuye

4 Komo (x -2+ (y +4)?2=9 o (2; 5)

ITepemasioiiTe B 30IIUT 300pasKeHUHN Ha MaTIOHKY 270 A

ceMUKyTHUK. [{o0yayiiTe 10 HbOTO CEMUKYTHUK, CH-

MEeTPUYHUMN BiTHOCHO CepeIWHU CTOPOHMU: B

a) AB;

6) BC; F K|,

B) CD;

r) AK. E D

Mauax. 270

MPAKTUYHE 3ABOAHHS

816.

1. BupikTe 3 KOJIBOPOBOTO IIamnepy ABi piBHi PisHOKOJIBOPOBI MPAMOKYTHI
Tparmelrii i poararyiiTe iX Ha CTOJi Tak, 11100 BOHU BUSABUJINCHL CUMETPUY-
HUMH BiZHOCHO:

a) oxHiel 3 BepInuH Tparmeltii (4 BunagKm);

0) cepemuHu onaHiel ii croponu (4 BUIIAAKM);

B) OOBiIbHOI TOUKM HANOiNBIIOl CTOPOHY;

I) IOBiJIBHOI TOUKHM, PO3TAIIIOBAHOI II03a TpaleIlieio;

) TOYKU MEePeTUHy AiaroHajeil ogHiel Tparmerrii.

2. Ha ocuoBi pesayabraTiB 3aBgaHHs 1 HaMmajioiTe OpHAMEHT, MOTHUBOM
AKOro € mpAMOKyTHa Tparmerisa. ChororpadyiiTe CTBOPEHUN OPHAMEHT
i o3HalloMTe 3 HUM CBOIX PiTHUX i OMHOKJIACHUKIB.
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SAOAYI 019 NOBTOPEHHS

817. Knymba mae (popmMy IpPaBUJIBHOTO BOCBMHUKYTHHKA, BINCAHOTO B KPYT,
pazniyc sxoro mopiBuioe 5 m. IlepembauaeTbes, 1110 BOCBMUKYTHUK Oye
3acaKeHo 6araTOPiYHUMU KBiTyUYMMHU POCIAMHAMM, a PeIiTa Kpyra — ra-
30HHOIO TpaBo. CKiJIbKY rasoHHOI TpaBu MOTPiOHO miAroTyBaTU AJA Ii€l
KJIyMOuU, SIKIIO V cepealHboMy Ha 1 KB. M. 3eMJii BuciBaioTh 9 r Hacimma
TpaBu?

818. Yu icuye mepemimienus, Ake BizoOpaskae ogHy CTOPOHY KBajapaTa Ha IpPO-
TUJIEKHY CTOPOHY? A Ha cyciguio cropony?

819. KareTtu OpAMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTH 7 cM i 24 cm. 3HAUIITH
CUHYC, KOCUHYC i TaHTreHC HOor0 HAaiMeHIIIOro KyTa.

820. 3uaiiziTe KyTH pomba, AKINO HOro mepuMerp y 4 pasu OiibIuil 3a OgHY
3 Moro giaroHaJjiei.

FEOMETPIS HABKOJI0 HAC

Cumerpia BigHOCHO TOouKHu y poborax Maypima Emrepa
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Touxku X i X, HasWBAIOTHCSI CMMETPUYHUMHU BiTHOCHO X,
npaMoi 1, SKIo A IpaMa — CepeIUuHHUIN IepIeHInKYIIp
Bimpiska X X (mas. 271). k1o Touka X JeKUTH HA IPAMiii [,
BOHA BBaJKAETHCA CUMETPUUHOIO camMa co0i BiTHOCHO TpsaMoi /.

IleperBOpenHs Qirypu F, mpu AKOMY KOKHA 11 TOUKA Bi-
Io0paskKaeThCs HA CUMETPUYHY il BiTHOCHO TPAMOi [ TOUKY,

HA3UBAETHCS MEPETBOPEHHAM CMMeTPil BiTHOCHO mpamoi L. X
SK1mro mpu 1bOMY IIepeTBOpPeHHi (irypa F BigoOparkaeTbcsa Mo, 271
Ha F,, To 1i ABi (irypu Ha3UBAOTh CHMETPUYHUMHU Bin- an.
HOCHO mpsamoi [.

TEOPEMA |16
[nepeTBopeHHncumenMTmnHocuonpﬂMOTenepthueHHnM. ]

AOBEALEHHS4.

Hexait noBinbHi Touku X i Y ¢irypu F nmepeTBopeHHAM cuMeTpil BiTHOCHO
npamoi [ BimobOpaskatoTbesa Ha Touku X, i Y, @irypu F, (man. 272, a). JloBe-
nemo, mo XY = X,Y,.

1 l
X o\ K X,

F F, X Y K Y, X,
1|2

Y 2 Y,
a 0

Mau. 272
Arxmo K i P — Touku mepetwHy BiapiskiB XX,; i YY, 3 npawmoio [, To

aXKP=2X KP (3a nBoma kKareramu). Or:xe, XP=X P i /1=/2, 3BifKuU
LXPY = /X PY,. Ockinbku PY =PY,, To aXYP=2X,Y,P, ToMmy XY =XY,.
Ao Touku X, Y, X, i Y, nexaTts Ha oxHil npawiii (man. 272, 6), To
XY =|KX -KY|=|KX, - KY;|=X,Y,.
Orxe, B 000x Bunagrax XY = X,Y,, TOOTO ITIepeTBOPEHHA CUMETPiil BiHOCHO
npamoi 36epirae Bizcrani misk Toukamu. Ile mepeTBopeHHA — mepeMinienHa. [
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3 I0BeleHOI TeopeMu BUILINBAE, 1110 IePeTBOPEHHS CUMeTPil BigHOCHO TpsaMol
BimoOpaskae mpsaMy Ha IpAMY, OyaAb-AKY (Girypy — Ha piBHY i#i (dirypy.

Aximo nmpu cumerpii BigHocHo mpamoi [ ¢irypa F BigoOpaskaeThbcs Ha cebe,
Taky Girypy HasmBaiOTb CHMETPUYHOIO BilHOCHO mpsamoi, a nmpamy [ — Biccro
cumetpii dirypu F. Hampukiaan, piBHOOIUHa Tpameris cuMeTpUYHA BiHOCHO
OpAMOi, 10 TPOXOAUTH Yepes cepeauHu ii ocHoB (manu. 273). Pom0, BigMiHHUHT
Big KBagpaTa, Mae ABi oci cumerpii (mas. 274), kBagpatr — dotupu (masa. 275),
a KoJio — Oeauriu. IIpaBuabHUN n-KyTHUK Ma€ 1 oceil cuMeTpii. Yci BoHU mIpo-
XOIATH Uepes uoro meHTp. Pirypu, cuMeTPUUYHI BiJHOCHO IIPAMOI, YacTO Tpa-
IJIAIOTBCA B mpupoxi (mana. 276), rexuini (man. 277) i mucrerntsi (mana. 278).

; B
B C B ¢
A C
N b > A D
Mau. 273 Mau. 274 Mau. 275

Maun. 276 Maun. 277 Maug. 278

— AN 4onnTaInBuUX )

[Bi cMuMeTpuyHi BIiGHOCHO NPSAMOT @irypu piBHI i nexaTtb B O4HIN MIOLLUHI.
A 4K 3aBXaun, Nepemillayu iX TibKU B LA MIOWMHI, MOXHA CYMICTUTK iX Ha-
knagaHHamMm? Hi. Hanpuknan, ABa CUMETPUYHI BIQHOCHO MPSAMOi NPSIMOKYTHI
HepiBHOGeapeHi TpukyTHUKM ABC i A,B,C, piBHi. Ane o6 cymicTuUTu ix Hakna-
DaHHAM, Tpeba OAMH i3 HUX NePEBEPHYTU iHWIMM OOKOM, a A4S UbOro BUHECTU
MOro 3 NAOLWMHY B NPOCTIp (Mman. 279).

v
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v
B B, B B,
A C C, A,
A C | C, A,
Man. 279 Man. 280

KaxyTb, WO Taki TPUKYTHUKU PiBHi, ane HeOOHAKOBO OPIEHTOBAHI. AKLLO
BepWnHM A, B, C nepLuoro TpMKyTHMKA MOXHa 06iNTX B HANPSAMI PyxXy FrOANHHN -
KOBOIi CTPINKKN, TO BIANOBIAHI BEPLINHN TPUKYTHUKA A,B,C; — y NpOTUNEXHOMY
Hanpsami (man. 280).

OTXxe, cuMeTpifa BigHOCHO NPsIMOT 3MiHIOE opieHTauilo diryp.

SAMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

AKi TOUKM Ha3WBAIOTh CUMETPUUYHUMU BiJHOCHO JesiKol mpsmoi?

SIKe mepeTBOpPeHHs HA3WBAIOTL CHMETPI€I0 BiZHOCHO IIPsIMOi?
HoBeniTh, 110 cUMETPisaA BiJHOCHO IIPAMOI — IIepeMillleHHH.

Axi ¢pirypu HasuBaiOThL CUMETPUUYHUMHU BiTHOCHO IPAMOi?

Crinbku oceii cumeTpii Mae: a) pom6; 0) KBagpar; B) KOJIO?

Yu mae Bich cuMeTpii: a) TPUKYTHUK; 0) Tpamerlis; B) mapaJiejiorpam?

SOk W=

BUKOHAEMO PA3ZOM

0 IToGynytiTe TPUKYTHUK, CUMETPUYHUNA l
TpuKyTHUKY ABC BimHOCHO IIPAMOI [, TKa B B, B,
JIEJKUTH 11034 TPUKYTHUKOM (MaJj. 281).

® UYepes Bepmuau a ABC TpoBOAMMO Ips-
mi AA,, BB,, CC,, nepneHIuKyIapHi A A,
oo l, i BigKIamaemMo Ha HUX BigpisKwm
A A, = AA,, B,B, = BB,, C,C, = CC,. \/
Cnosryuyusiiu ToUKu A,, B,, C,, oTpuMmae- C

Mo 2 A,B,C,, cuMeTpUYHNI TPUKYTHUKY
ABC BigzocHO npsamoi . Maun. 281
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e Touxku A i B jeKaTh 3 OQHOro 00Ky Big mpsamoi [. 3HaliTh Ha il mpamii
Taky Touky K, 1mo6 cyma AK + KB 6yjna HaiiMeHIIIOIO.

® Ilosmaummo ToOuky B;, cumerpuuny B BigHOCHO [ A
(man. 282). B
Touka K meperuny npamux AB; i | — mykasa.
Cupasgi, akmo K; — axa-HeOyab iHIIa TOUKa IPs- L

moi [, To K, K\
B,

AK,+ K,B = AK, + K,B, > AK + KB, = AK + KB.

Cyma AK + KB wmenrmia Bij 0ynab-sakoi cymu AK, + K| B. Maur. 282

SALAUI | BTPABU

BUKOHANTE YCHO

821. fAki 3 diryp, so0parkeHux Ha MaJOHKY 283, MaiTh oci cumeTpii?

=
N =

822. fxi 3 HaBemeHUX HUMKYe OYKB CUMETPUYHI BigHOocHO mipamoi: A, B, B, T, I,
E, €, K, 3, K,JI,M,H,O,IIL C, T, X, ®?

823. Yu mpaBuibHO, 1110 OiceKTpuca KyTa € #oro Biccio cumeTrpii?

824. Ckinpku oceit cumerpii Mae: a) Bigpisok; 0) mpsma; B) KOJI0?

825. Yu mo:xe maTu Bich cumerpii samana, 1o mae 4 jgamku? A 5 JaHOK,
n JaHoOK?

826. Ckinbku oceii cuMeTpii MOKe MaTHu: a) HeBaMKHeEHa JlaMaHa; 0) 3aMKHeHa
JamMaHa?

827. dirypa ckiaagaeTbcAa 3 ABOX PiBHUX Kij, m1o meperwmHaioTbcA. CKiIBKU
oceii cumeTpii mae 1 ¢girypa?

828. dirypa cKJagaeTbCa 3 TPHOX PIBHUX KiJI, 10 JOTUKAIOTHCA OJHE 10 OTHOTO.
Ckinbku oceil cumeTpii mae ma ¢girypa?

829. fIKi YoOTUPUKYTHUKY MAaIOTh TiJIBKU ONHY Bich cuMeTpii?
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830. IlobOynyiiTe TOUKY, CHUMETPUUHY AaHiii Touri A BigHocHO mpsamoi [.

831. Mawmo aBi Touku. [ToOynyiiTe mpAMY, BIiTHOCHO SKOi BOHM CUMETPUYHI.

832. IlobynytiTe Girypy, cuMeTpUuYHYy JaHOMY Bifnpisky AB BimHOCHO mawHoOl
npamoi [. Posriaabre KinbKa BumaakiB (maj. 284).

B B B
l / l l
A A A
a 0

8

Maa. 284

833. IlobyayiiTe TDUKYTHUK, CAMETPUYHUHA TaHOMY TPUKYTHUKY BiJJTHOCHO IIPsi-
moi [. Posrisubre pisui Bunagxu (maja. 285).

l , l l ,
0 8
Mau. 285

834. IlobynyiiTe (pirypy, CUMETPUUHY JaHOMY KOJIY BiIHOCHO IIpsAMOI, AKa:

a) He Ma€ 3 KOJOM CHiJIBHUX TOUYOK;
0) MOTUKAETHCS N0 KOJIA;
B) mepeTUHAaE KOJO.

835. Beepenuni roctporo kyra AOB nano Touky M. Touku M, i M, cumeTpuuHi
rouri M BigrOcHO mpamux OA i OB. 3uHatgite mipy kyrta M,OM,, arimio
ZAOB=q..

836. Koua 3 meaTpamu O i O, mepetuHaioTbca B Toukax A i B. [loBeniTs, 110
TouKu A i B cumerpuuHi BigHocHO npamoi OO0,.

837. [loBeniTh, 1110 TPUKYTHUK, SKUN Mae Bich cuMeTpii, piBHOOEIpEHMIA.

838. HoBexnits, 110 TPUKYTHUK, SKUN Mae IBi oci cuMmerpii, piBHOCTOPOHHIT.
CkiJbKU oceil cuMmeTpil Mae PiBHOCTOPOHHII TPUKYTHUK ?

839. Hosexnits, 1o OicekTpuca KyTa JIeKUTh Ha HOro oci cumerpii.

840. ITobynyitre Touku A(—3; 1), B(4; 5), C(—2; —6), D(0; 3), E(2; 0), K(1; 1)
i Touku, cUMeTPUYHI HaHUM BimHOCcHO: a) oci OX; 6) oci OY. 3anuIrits
KOOPAMHATHU IIUX TOYOK.

841. BceranoBith Bung tpurkytHuka ABC, akmo A(—4; 2), B(3; 6), C(2; —2).
CkigbKu oceil cumeTpil Mae 1eil TPUKYTHUK ?
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842. YV vorupurytauky ABCD AB =AD i CB = CD. [loBefiTh, 1o npama AC —
#oro Bichk cumeTpii.

843. [liaromasi 4oTMPUKYTHUKA € iioro ocamu cumeTpii. [loBemitTs, 110 et
YOTUPUKYTHUK — POMO.

844. Jlamo npamy [, piBHIHHS Kol y = 2x + 3. 3anuMIiTh PiBHAHHSA OPAMUX,
cuMeTpUYHUX [ BigHOCHO: a) oci x; 0) oci y.

845. HanurtriTs piBHAHHSA ocet cuMeTpii votupukyTauka ABCD, akimo A(—5; 1),
B(-3; 5), C(1; 3), D(—1; -1).

846. [Ipa Bimpisku cuMeTpuUHi BigHOCHO mpAMOi a. [[oBediTh, I1T0 cepeauHHi
HePIeHIUKYJIAPH IMUX BiAPidKiB TaKOMK CUMETPUYHI BiIHOCHO IpPAMOI a.

847. JloBeniTh, 1110 cyMa BifcTaHell Bif OyAb-IK0I TOUKY OCHOBHU PiBHOOEIPEHOTO
TOCTPOKYTHOTO TPUKYTHUKA N0 OiYHUX CTODPiH NOPiBHIOE BHUCOTiI TPUKYT-
HUKa, OOYINeHil Ha 0iUuHy CTOPOHY.

848. BinpiskuABiCD cumeTpuyHi BigHOCHO Aesakol npsamoi /. HanumriTe piBHAHESA
miei mpamoi, akimo A(-1; 4), B(2; 3), C(—3; 2), D(-2; —1). 3pobiTh MaIOHOK.

849. CkinpKu; oceii cumerpii mae dirypa, sxa € 00’eTHAHHIM Kij:

a) (x - 22+ (y+3)2=161i(x+4)*+ (y — 1) = 16;
0) (x -3+ +4)2=9i(x—-3)?2+ @y —1)2=4;
B) (x +42+(y -2 =9i(x—-2)2%+@Wy—-2)2=9?
3pobiTh MaJIIOHOK.

850. BeranosiTs Bug uotupukyTauka ABCD, akio A(—3; —1), B(—5; 3), C(—1; 5),
D(1; 1). Ckinbku oceii cumeTpii Bin mae? Hanumrites ix piBHAHHA.

851. Yepes BHYTPIIIHIO TOYKY JAHOTO KyTa MPOBEIiTh MPAMY, AKa BiATHHAE
Ha 1IOoT0 CTOPOHAX PiBHI BiApisKm.

852. Jlamo KyT, BepIlinHa AKOTO HemocTymHa. [lo6yayiiTe KyT, yaABiui Oimbimit
Big maHOTO.

853. Bepmiuuu A, B i C TpukyTHuKa HemocrtymHi. [lobyayiiTe Bigpiskm, aKi
mopiBHIOIOTE AB, AC i BC.

854. Touku A i B ne:xkaTh 1o pisHi 60xku Bifg mpamoi [. 3HalAITh Ha mpamii [
Taky Touky M, 1100 OicekTpuca Kyta AM B Haje)kaja Iiff mpsamii.

855. Onyknmit YOTUPUKYTHUK, AKUN Mae TiIbKU OAHY Bich cmMeTpii, 1110 mpo-
XOIWTDH Yepes IBi H1Oro BepIIMHU, HABUBAETHCA AedbTOimoM. HakpecaiTh
AKUI-HeOyAb AeJbTOIN 1 JoCaimiTh HOro BJIaCTUBOCTI.

856. Korkua 3 giryp (A—]/l) mae Bich cumeTpii, 110 3aJA€ETHCSA MeIKOI0 IIPIMOIO
(1-4). YcranoBiTs BigmoBigHicTh MiK npamumn (1-4) ta pirypamu (A—[1).

1 y=x+1 A Yorupurytauxk ABCD, akmio A(—1; 1), B(1; 4),
2 y=-x-2 C(4; 4), D(4; 1)
3 y="7-x b Tpurkyrauk ABC, akimio A(2; —1), B(—1; 8), C(8; 5)
4 y=0 B Kouso (x — 3)2+ (y + 5)2 =16
I' Yorupuryruuxk ABCD, akmio A(0; 1), B(1; 6),

C(6; 1), D(5; 2)
O Kyt AOB, axkmio A(5; 5), O(0; 0), B(3; —3)
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MPAKTUYHE 3ABAAHHS

857. IligroryiiTe mpesenTaiito Ha Temy «CuMeTpia HaBKOJIO Hac» . Kpim ixImoro
(cumeTpis y mpupoi, modyTi, TeXHIIli, CIIOPTi, MUCTEIITBi TOII0), TOKAKITh,
e i Koau BU 0COOMCTO BUKOPUCTOBYETE CUMETPito Ta ii BJIACTHUBOCTI.

3A}J,A‘II AJ11 NOBTOPEHHSA

858. IlobynyiiTe KBagpaT 3i CTOPOHOIO 3 CM i KBaapaT, CUMETPUUYHUIN HOMY
BimHOCHO nmeAKoi Toukm O. 3HAUAITL MEePUMETP i ILJIOIINY II00YyIO0BAHOTO
KBajgpara.

859. IlepumeTp TPUKYTHUKA AOPiBHIOE 2p. 3HAHAITH TOTO CTOPOHU, IKII[O BOHU
nponopiiui uncaam 3, 4 i 5.

860. [linauky, mo Mae (popmy Kpyra miamerpa 90 M, moTpi6HO 0GTOPOAUTU
ciTkoro pabunsa. CKiJIbKM DOTPiOHO CTOBIUMKIB IJIs I[i€l Oroposki, sSIKIIO
BifcTaHb MiK cycigHiMm croBmumkamu (o aysi Kosia) mae 0yt 90 cm?

861. 3uHaiigiTe pagiyc KoJja, OMMCAHOTO HABKOJO IPAMOKYTHOTO TPUKYTHUKA,
KaTeTu AKOTrO JTOPiBHIOIOTH a i b.

TEOMETPIS HABKOJ10 HAC

e
e S TN

Mapiiancekuii magan y Kuesi
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Hexait gano Toury O i moBiabpHy Qirypy F (man. 286). IToBepHemMo Touky X
miei girypu HaBK0J0 TouKu O Ha KYT O 32 PyXOM T'OOUHHUKOBOI cTpinku. Ilpu
oMy TOuKa X BimoOpasuThcsA Ha TaKy TOUKYy X,, IIT0 KyToBa Mipa ayru XX,
3 meaTpom O nmopiBHIOE ¢ (OX i OX,; — piBHIi pagiycu). Ko Takum crmocobom
MOBEPHYTH HaBKOJIO TouKu O Ha KYT O KOXKHY TOUKY (Qirypu F, To micTaHeMo
dirypy F,. T'oBopsATh, 1110 TOBOPOT HaBKOJIO TOUYKW O Ha KYyT O BigoOpaskae @i-

rypy F Ha dirypy F;.

4

Maui. 286 Maun. 287

Touka O HasWBaeThCA IEHTPOM IMOBOPOTY, a KyT XOX, — KyTOM IIOBOPOTY.
IToBopoT MOKHA 3ailiICHIOBATHU AK 3a PYXOM I'OAUHHUKOBOI CTPiJIKMU, TaK i IpoTHu
ii pyxy (main. 287).

TEOPEMA

[ MoBOPOT HABKOJIO TOYKN — MEpPEeMiLLLeHHS. :|

AOBEAEHHY4.

Hexaii npu moBopori ¢irypu F HaBKOJO TOUKH
O Ha KyT o Touku A i B 1iei girypu Bigobpaka-
IOThCA HA TOUKHU A, i B, pirypu F, (maxn. 288). Toxi
OA = OA,, OB = OB, i LAOA, = ZBOB,. fxmo
Touku A, B i O He jekaTb Ha ONHIN mpAMiii, “"
To AAOB=2A 0B, (3a 1BOMa CTOPOHAMU i KyTOM \'[
Mix HuMH, ocKinbku LAOB= /A 0OB,). Orxe,
B 1ibomy Bumnanky AB = A, B;.

Mau. 288
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Aximo Touku A, B i O jexaTh Ha OOHINA Ipamii W
(mai. 289), To A A,

AB=|0A-0B|=|0A, -OB,|= AB,.

Bunanok, koiau Touxka O jexurb mixk A i B, Maz. 289
POBTJIAHBTE CAMOCTiiiHO.
Or:xe, 3aBkau AB = A;B,. [

Sk 6GaumMoO, IMOBOPOT — OAMWH i3 BUAiB mepemiineHHsi. ToMy HOpu IIOBOPOTi
nmpaMa BimoOpaskaeTbesa Ha NpAMY, Oyab-aKa irypa — Ha piBHY i#l dirypy.

IcayroTh (Qirypm, AKi IIpu MOBOPOTI HABKOJIO ONHi€l 3 TOUOK IEPEeXOmsaTh
caMmi B cebe. 3 moImepeqHBLOTO PO3LiJYy BU BiKe 3HAETE, IO HMEeHTPAJIbLHUUN KYT

o

NIPaBUJBHOTO N-KYTHUKA AOPiBHIOE Tomy OyIb-AKUI IPABUJIbHUNA

. 360°
n-KYyTHUK IIePeXOAuTh y cebe IpU ITI0BOPOTi HABKOJIO CBOT'O IIeHTPa Ha KT .

Hamnpukian, mepexosaTh camMi y cebe MpaBUIbHI TPUKYTHUK, YOTUPUKYTHUK
i BocebMukyTHUK (Maua. 290).

90°
5 45
N
Man. 290
36eprimsb yeazy!
IToBopor Ha 180° maBkoso ToukKum O — cuMeTpisg BigHOCHO IIiei TOUKH

(mamx. 291).

IIpaBuibHe i Take o3HauenHsa. CuMeTpicro BizHOCHO TouKH € moBOopoT HA 180°
HaBKOJIO I[i€] TOYKH.
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— Ang 4onuTiInBUX

[eomMeTpryHe NOHATTS NOBOPOT Cif, BiAPi3HATY Big, i3ny-
HOro ob6epTaHHs. OGepTaHHA — L NMPOoLeC, Sknii BU3Ha4a-
€TbCS YaCOM, KyTOBOIO LUBUAKICTIO, KYyTOBMM MPUCKOPEHHSM
ToLwo. OBepTaHHSA MOXe OyTU PIBHOMIPHUM ab0 HEPIBHOMIP-
HMM, 34INCHIOBATUCS Ha SIKMN 3aBrOAHO BENNKNM KYT B OOHO-
My I iHLWIOMY HanpsmMax. Hanpuknag, skwo wkis (man. 292)
3p0oOuTb ABA YK OECATb NMOBHUX 00EPTIB, KAXYThb, LLO BiH 00ep-
HYBCS, BignoBigHo, Ha 720° 4 3600°. NoBOpOT Ik reoMeTpuy-
HE NMepeTBOPEHHS HE MOB’A3aHUI i3 YaCOM YU LLIBUAKICTIO,
a € BigoOpaXeHHAM OOHIET dirypu Ha iHLUY, PiBHY il.

Buwe nwnocs npo noBopoT ¢irypu. Ane HaykoBLLi YacTi-

e po3rsagaioTb NMOBOPOT BCIET MNOLWMHW. [TOBOPOT NAOLLMHM OQHO3HAYHO MOXHA

3apaTtu, BkasasLum roro ueHTp OikyT o, ae 0 < o < 180°.

A

0
(>
<

Man. 292

SAMNUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

Yu e nmoBopot nepemitieraam? Yomy?

S

BukoHAEMO PAZOM

o Hamo aBi pisui Touku M i O. Ilo6ynyiiTe Toury M/,
y AKy IepexXouTh ToukKa M IIpu MOBOPOTI HABKOJIO
Touku O Ha KyT 90°.

® IIposegemo mpomiab OM i moOyayeMo TPOMiHB
OX rak, mo £ZMOX =90° 3a pyxoM rognHHUKOBOI
crpinku. Ha mpomeni OX Bix Touku O BigkjaazeMo
BiZpisoK, 1o mopiBHIOE Bimpisky OM. Orpumaemo
Toury M, (Mman. 293).

CdopmytioiiTe BJIACTUBOCTI IIOBOPOTY HABKOJIO TOUKH.
SKuii TOBOPOT HABMBAIOTH CUMETPI€I0 BiTHOCHO TOUKU?

fAKe reomerpuuHe IIEPETBOPEHHS HA3WBAIOTH IIOBOPOTOM?

90°

M, X
Mau. 293

9 Hamo npamy a i Touky O ¢a. IloBepHiTh mpaMy a HaBKoJio ToukKu O Ha

IaHWHU KYT O 32 PYXOM TOAWHHUKOBOI CTPiJIKU.

® Ilepwuil cnocio.

Onyctumo nepueuaukyaap OA Ha npamy a (mas. 294).
IloBepHEMO IIeli HmEePIEHAUKYJIAP HABKOJIO TOUKH O
Ha KYT O 3@ pPyXOM I'oOAUHHUKOBOI CTpiiKU. 14 110oro
mobyayemo KyT AOB = o i Ha mpomeni OB BigkJIamzeMmo
Bigpisox OB = OA. Yepes Touky B IIpoBeaeMO IIps-
my b, nepnenngurynapuy no OB. Ilpava b — Ta, AKy
noTpibHO OyJI0 mMOOyAyBaTH.

b
a A P

o
B

o

Maun. 294
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Ilpyeuii cnocio.

ITosmauumo O0yab-saKi ABi Touku A i B nmpsaMoi a i moBepHEMO KOXKHY 3 HUX
Ha KYT O 3@ PYXOM T'OAWHHUKOBOI cTpinku. SIKI0 npu mboMy BOHU Bifo-
O6pasaTbca Ha Touku A, i B, To npsama A,;B, — Ta, AKy Tpeba Oysa0 mooy-
nyBatu. MaioHOK 3po0iTh caMOCTiiiHO.

e IToBopoT Ha KyT 0. HaBKOJIO Touku O BimoOpaskae

npsmy a Ha b. SBHAUAITE KyT f MK UMM IPAMUMA. a A pA180°—a

® fxmo npawmi a i b meperuHaTHLCA B Touli P,
a OA i OB — nepneHIUKYJIAPU [0 IPAMUX @ i b,
T0 LAPB=180°-0. fAkmo xyr o roctpuii abo 0
npamuii, To = o (Mman. 294). AKio KyT o Tymuit, B
o f = 180° — o (max. 295).

Mau. 295

SALAUI | BMTPABU

BUKOHAMTE YCHO

862. ABCD — xBagpat (manx. 296). Ha axkuit Kyt Tpeba mo-
BepHYTH IpAMY AB HaBKOJIO TOUKHI A, 11100 BOHA IPOMIILIA
uepe3 TouKy: a) C; 6) D; B) B?

863. Ha akwuii KyT Tpebda mosepHyTU nNpamy AB HaBKOJIO TOU- A B
Ku C, 1100 yTBOpeHa IIpsIMa cTaja: a) IePIeHIUKYIAPHOI0

no AB; 6) mapaaenbaoo AB? Maa. 296
864. BraxiTh KOOpAUHATH TOYOK, Ha sKi BimoOpa- .

3areca Touku A, B, C, D, E, F (mau. 297) npu mo- v A

BOPOTi HABKOJIO IIOYATKY KOOpAMHAT Ha KyT 90°: 4 E

a) 3a TOAUHHUKOBOIO CTPiJIKOIO;
0) IPOTH TOOUHHUKOBOI CTPiIKU.
865. HaBko0 sIKOI TOUKM i Ha AKUI KyT CJIiA II0-
BEePHYTH OAHY i3 IBOX MapaJiebHUX HPAMUX, D B
100 BOHA cyMicTuiaacs i3 gpyroio? ~
866. [[Ba piBHi KoJsia foTHKaIOThCA B Toulli A. Ha axwuii
KYT OflHE 3 HUX CJIiJl IOBEPHYTHU HABKOJIO TOUKHU C
A, 11100 BOHO CyMiCTHJIOCH i3 APYTUM KOJIOM?

867. [lauo Touku O i A. BukonatiTe moBopoT Touku A HaBKO0JIO TouKu O Ha KYT
60° 3a pyxoM rOAMHHUKOBOI CTPiJIKM;.

868. Namo Bigpisok AB i Toury O, 1110 He JeXKUTh Ha npamiit AB. [ToBepHiTH
Bimpisoxk AB mHaBKoJio Touku O Ha KyT 45° IpoTU TOAMHHUKOBOI CTPiIKH.

(=
(=}
| )
&

w

Maur. 297
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Bigpisok AB mpu moBopoTi Ha 60° HaBK0JI0 TOUKKU A BigoOpasuBes Ha Bif-
pisox AB;. 3uaiinite Bincrans BB,, akmio AB = a.

IToBepHiTh manuii TpUKYTHUK ABC 3a pyXoM roOANHHUKOBOI cTpinku; Ha 90°
HaBKOJIO: a) Bepmuuu A; 0) cepeauuu cropouu BC.

Ksagpar ABCD moBepHYJIX HAaBKOJO TOUKHU A Tak, IO ioro BepiiuHa B
nepeiinia B D, a C — y C,. 3HaiiaiTe Bincranb CC,, AKkmio AB = a. Ha akuit
KYT BUKOHAHO IIOBOPOT?

Hamo nBi meprneHAUKYJAPHI OpAMi. S3HANIITh reOMeTPUYHE MicCIle TOUYOK,
HaBKOJIO AKWX MOJKHA TTOBEPHYTU OJAHY 3 MPAMUX, 11100 BOHA CyMicTHJIaCh
i3 Apyro mpAMOoIo.

HaBxos0 K01 TOUKM i HA AKUH KYT CJiJl IOBEPHYTHU PiBHOCTOPOHHIN TPU-
KYTHUK, 11100 BiH cyMmicTuBcs i3 co60r0?

SAKuit YOTUPUKYTHUK MOKHA MOBEPHYTH HABKOJIO Aesakol Touxku O Ha 90°
Tak, 00 BiH cyMmicTuBCs cam i3 co6oro?

IIpaBuibHUHN N-KYTHUK IIPU TOBOPOTi HABKOJIO IEHTPA HA KYT [} 3a rOauH-
HUKOBOIO CTPiJIKOIO BifoOpaskaeTbesa Ha cebe. S3HANAITHL HAUMEHIINA KyT [3
Bz20)pgna:a)n=5;6)n=6;8)n=9;1)n=10;1)n==~k.

Hawmo Toukm A(—2; 5), B(3; 6), C(4; 1). Ilodbynyiire Tpurkytauxk A,B,C;,
y AKui nepeiifge TPUKYTHUK ABC 1Ipu ITIOBOPOTi HABKOJIO IIOUATKY KOOPIH-
HaT Ha KyT 90° 3a TOZMHHUKOBOIO CTPiJIKOI. SHAUIITh IepUMEeTP i ILIOITY
TpukyTHUKA A;B,C;

877.

878.

879.

880.

881.

882.

Touka A(2; 3) mpu IMOBOPOTiI HABKOJIO IMOYATKY KOOPAWHAT IepeuIia
B Touky B(3; —2). Ha axuii Kyt 0y/J10 BUKOHAHO IIOBOPOT?

3HaigiTe m i n, AKIO:

a) Touka M(m; 1) nmepexoauth y Touky N(n; 4) mpu IIOBOPOTi HABKOJO
Touku O(0; 0) Ha KyT 90° 3a rOAMHHUKOBOIO CTPiJIKOIO;

0) Touka E(—4; m) nepexoauTh y TOuKy F(3; n) mpu moBOpPOTi HABKOJO
Touku P(1; 4) Ha xyT 90° mpoTH rOAMHHUKOBOI CTPiJIKH.

Hano mgBa piBHiI KoJsia. 3HAHIITHP reoMeTpPHUYHE MicCIle TOUYOK, HABKOJO
AKUX MOKHA 3IiICHUTH IIOBOPOT OJHOTO 3 KiJ, 111060 BOHO cyMicTujaocs
3 IPYTHUM.

Tpurkytuuk AB,C,; — o0pas nmpaBuJbHOTO TPUKYTHUKA ABC 1Ipu MOBOPOTi
ioro HaBKOJIO TOUKH A Ha KyT 60°: a) 3a pyXoM IOZUHHUKOBOI CTPiIKU;
0) mpoTH pyxy rOAUHHUKOBOI cTpiiiku. 3HauAiTy BC,, Akmo AB = a.
IIpu moBopoTi mpaBuIbHOTO ItecTUKyTHUKA ABCDEF HaBKOJIO HOT0 IIeH-
Tpa Ha KyT 90° 3a pyXoM rOAVMHHUKOBOI CTPLIKK OTPUMAJH IITIEeCTUKYTHUK
A,B,C,D,EF,. 3unaiinite AA,, AB,, AC,, AD,.

Ha croponax AB i BC tpukytuuka ABC 30BHI m0o0yI0BaHO PiBHOCTOPOH-
Hi tpukytauku ABP i BKC. HoBenith, 1m0 AK = PC. 3HalaiTh KyT MixK
npamumu AK i PC.
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883.

884.

885.

886.

YorupurytHuk A, B,C;D; — o6pas kBagpara ABCD mpu IOBOPOTi HABKOJIO
Touku A Ha KyT 45°. 3nagite BC, i BD,, akmio AB = a. Po3raaubTe nBa
BUTIAKU:

a) IIOBOPOT 3a PYXOM TOAMHHUKOBOI CTPiIKM;

0) TOBOPOT IPOTHU PYXYy I'OAUHHUKOBOI CTPLIKH.

Hawmo mBa piBHi Bigpisku (maj. 298). 3HAUAITH TOYKY, IIOBOPOT HABKOJIO
AKOI BigoOpaskae OgUH i3 1TuUX BiApiskiB Ha Apyruii.

B
'b/‘B
A A A B
1
b Ay
A
B
! Bl Al Bl
a 0 8
Maux. 298

Ha mocaigoBuux Bigpiskax AB i BC npamoi AC 3 ogHOro 60Ky Big Hel 10-
oymoBano mpaBuibHiI TPUKYTHUKU ABK i BCP. Touku M i H — cepenuau
BimpiskiB AP i CK. loBenits, 110 TPUKYTHUK BM H — OpaBUJIbHUN.

Ha croponax AB i AC Tpuxkytuuka ABC 30BHi mobynoBano kBagpatu ABMH
i ACPK. [loBenith, 1o meniana AE tTpukyrauka ABC mepneHInKyJIApHA
mo Bigpiska HK i mopiBHIOE HOT0O IIOJOBUHI.

MPAKTUYHE 3ABAAHHS

887.

BupixkTe 3 mamepy y KIITHHKY
oIMH KBajpaT i poadapOyiiTe
oro, K IMOKa3aHO Ha MAaJOH-
Ky 299. 3a 10110MOro0 II0BOPO-
Ty Ha KyT 90° i ocboBOi cumeTpii
crpo0OyiiTe CTBOPUTU OPHAMEHT,

300paskenuit Ha maaoHKy 300. :|
I3 AKOr0 IEPEeTBOPEHHS CJIi I T10-
vatu? AKuii iHmui MoTHUB i e- Mau. 299 Mau. 300

PeTBOpPEeHHs MOYKHA BUKOPHUC-
TaTH, 1100 OTPUMATHU CXOKUU
opHameHT?
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3ALAYI 419 NOBTOPEHHS

888. CropoHM OHOTO TPUKYTHUKA MPOIOPIiiHi yncaam 3, 5 i 7. 3HaliAiTs cTO-
poHU MOAIOHOTO TOMY TPUKYTHUKA, SKIIIO MOTO IIePUMETDP JOPiBHIOE 3 M.

889. 3 karepa B AeaAKUil MOMEHT BUAHO MadAK mix KyrToM B 30° 3a KypcoM Ko-
pabdasa, a Koau Karep Impoiiios kKypcom 20,4 KM, MasgK CTaJO BUITHO i
KyToM B 135° miBopyd Big Kypcy. S3HalIiTh BiAcTaHb BiJf KaTepa 10 MadKa
B KOJKHHUI MOMEHT, KOJIM BUMipioBaBcA KYT.

890. Karetu mpaMOKYTHOTO TPUKYTHMKA BimHOCATBCA AK 2 : 3. O6uumciiTh
CUHYCHU, KOCUHYCU i TaHTeHCU HOTO T'OCTPUX KYTiB.

891. IIpaMOKyTHUH TPUKYTHUK, OOUH i3 KaTEeTiB SKOT0 JOPiBHIOE 7, BIIMCAHO
B KOJIO pajniyca r. 3HAUIITh IepuMeTp TPUKYTHUKA.

FEOMETPIS HABKOJI0 HAC

IToBopoT y pidHUX chepax JIOACHKOI HisIbHOCTI
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OnuH i3 IPUKJIALIB T€OMETPUUYHOTO IIEePEeTBOPEH-
HS — mapaJiejbHe MepeHeCeHHs .

Hexait gaso ¢irypy F (mazn. 301). SIkmo KoxHY ii X,
TOYKY 3MiCTUTH B OJHOMY M TOMY CaMOMy HampAMi
Ha OAHY ¥ Ty camy Bigcranb X X, (abo Ha BeKTOD X—Xl ),
To mictanemo Qirypy F;. ¥ TakoMmy BUIaAKy TOBOPSATH,
1110 TTapaJiesibHe IIePeHEeceHH A, AKe BioOpaskae TOUKY
X wa X, Bimob6paskae ¢irypy F Ha F;.

OnHaKOBI MaJIIOHKU, AKi IepioAMYHO ITOBTOPIOIOTHCA HA TKAHMHAX, IIIaJje-
pax, BummuBaHKax (Mana. 302), MoKHa BBa)KaTu BUKOHAHUMM 3a JOIIOMOTOIO
mapajgeabHUX IepeHeceHb. Te caMe MOMKHa CKasaTH PO OJHAKOBI ITOBepXU
0araTomoBepxXo0BOro OYAMHKY, CeKIlii oropo:xi (mas. 303), mapKeTUHU IIiAJIOTH,
IJINTU Ha aepojapomax, maiimamax (maja. 304) Tormo.

Mau. 301

Mau. 302 Maua. 303 Maa. 304
TEOPEMA | 18]
[ MapanenbHe nepeHeceHHs — NepemMilleHHS. ]
AOBEAOEHH4A.

dAxmro Bigpisok X,Y; — o0pas Biapiska XY mpu mapajieabHOMY IIepeHe-
CEeHHi Ha BEKTOP —Xl, To Biapisku XX, i YY, piBHi i1 mapasenrHi a0 JeKaThb
Ha OfHiN mpamii. SIKmIo mi Bizpisku piBHI i mapayienbHi, TO YOTUPUKYTHUK
XX,Y,Y — mapanenorpam. Omxe, XY = XY, (man. 305, a).
Axio piBui Bigpisku XX, i YY, nexxaTh Ha ogHil npamiit (mas. 305, 6), To
XY=|XX1 _YX1|=|YY1 _YX1|=X1Y1'

Omxe, B 000x Bumagkax XY = X,Y,. IIlpu mapanenrHOMY IlepeHeceHHi
s3bepirarorescsa Bigcrani misk Touxkamu. Tomy mapajiesbHe IepeHeCeHHs — IIe-
pemimenus. []
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X
F
X Y,
F,
Y
a (1]

Maumn. 305

ITapanenbpHe mepeHeceHHs BimoOpakae mpAMY Ha IapajejbHy 1# OpAMY
i 6ymb-aKy Qirypy — Ha piBuy iif ¢irypy. Posp’a3yioun reomerpuuHi 3agaui
ab0 IOBOAAYMN TEOPEMM, iHOAI 3AiJiICHIOIOTH IHapaJjelibHe IepeHeCeHHA YaCTUHU
dirypu. ¥ Takmx BUIIaJKaX TOBOPATH ITPO METOJ MapPaieIbHOTO IMePeHEeCeHH .

— Ana AonuTiINBUX )

Joci My posrmagany okpemi BUAY NMepeMilleHb: CUMETPI0 BiGHOCHO TOYKM,
CUMETPIIO BiAHOCHO NPSMOI, MOBOPOT, NapanesbHe NepeHeCceHHs. 3acyroByloTb
Ha yBary i ix KoMno3uuir — nocnigoBHi BUKOHAHHS OBOX YU KiflbKOX i3 HMX. Hanpu-
Knag, kWO napanenbHe nepeHeceHHs Binobpaxae ¢irypy F Ha F,, a cumeTpis
BiIHOCHO NMpsMoOi Bigobpaxae dirypy F, Ha F,, TO KaxyTb, WO §irypy F Ha F,
BiJOOPaXeHO KOMMO3MLIEID NapanesbHOro NEPEHECEHHS i CUMETPIi BIGHOCHO
npamMoi. KoMnosuuiio napanefnibHoro nepeHeceHHsa y3ooBex npamoi /i cumerpii
BiIHOCHO MpPsIMOi / Ha31MBalOTb KOB3HOIO cuMeTpielo. OCKinbkn cuMeTpia Big-
HOCHO NMPAMOT 3MIHIOE OpieHTaL,0 @iryp, a napanesnbHe NepeHeCeHHs He 3MIHIOE,
TO KOB3Ha CUMETPIA 3MIHIOE OpiEHTaLito iryp.

CniBBiOHOLIEHHS MiDXK PO3MISTHEHVMW NEPEMILLEHHSAMN MOXHa 300pasnTn Ta-
KOO CXEeMOI0.

MepemilweHHs ]

aKi 36epiraloTb opieHTaLito

[ SKi 3MIHIOIOTb OpiEHTALLtO

napanensHe ocboBa KOB3Ha
noBOpPOT . .
nepeHeceHHs cumeTpia cmmeTpia
LeHTpasnbHa
cumeTpia
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SAMUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

1. flke mepeTBOpeHHSA HA3WBAIOTH MapajeJbHUM HMEePEHECEeHHAM?

2. HasezniTh mpuKJIagy mapaJjejbHOr0 IIepeHeCeHHA B HaBKOJIUIITHEOMY cepe-
JOBMUIIIi.

3. CdopmyioiiTe i moBeIiTh TeopeMy HPO BJIACTUBICTH MMapaJjieIbHOTO Iepe-
HeceHHd.

4. Yu 3b6epiraerbca piBHICTH (iryp mpu mapaJjejbHOMY IepeHeCeHHi?

5. flka ¢irypa € obpazom mpsaMoOl Ipy HmapajeabHOMY IIepeHeceHHi Ha He-
HYJbOBUII BEKTOP?

6. Illo mas3WBaIOThL METOJOM TapaJjeJbHOTO TTepeHeCceHHA?

BUKOHAEMO PA3OM

o IToGynyiiTe TPUKYTHUK, V AKUN IepPeXOoauTh TPUKYyTHUK ABC mpwu mapa-
JIeJILHOMY TI€peHeceHHi, 110 Bimoopaskae Touky A Ha A, (man. 306, a).

B,

Maug. 306

® IlpoBegemo Bimpisok AA;. Uepes Touku B i C mpoBegeMo IpAMi, TapaJiesbHi
AA,, i Binknagemo Ha Hux Bigpisku BB; = AA, i CC, = AA,. Cnonyuyumo
Touku A,, B;, C, Bigpiskamu. Tpukyrauk ABC — mykauuii (maa. 306, 6).

e IIpu mapanenbHOMY IepeHeceHHi Ha BeKTOp a Touka A(1l; 3) BimoGpaka-
eTbesA Ha TOUKY A,(—2; 5). 3HaiigiTh KoopauHaTu obpasy Touxku B(—4; 7)
Ipu IILOMY IMTapaJieIlbHOMY IIepeHeceHHi.

@ 3maiileM0 KOOpAWHATUA d , Ha SKUH BUKOHAHO IapaJjiejibHe IIepeHeCceHHs.
a= E = (—3; 2). Hexaii oopasom Tourku B(—4; 7) 6yze Toura B,(x; y). Toxi
E=(x+4; y—7). OcKinbKu F&=a, Tox +4=-3,y— 7= 2, 3sBincu
x=-7,y=09.

Omxe, B,(—7; 9).
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SAAAYI | BMTPABU

BUKOHAMTE YCHO

892. BrakiTh KOOPAUHATY TOUOK, HA AKi BimoOpaska- y
IOThCA TOUKU, 300parkeHi Ha maouky 307, mpu
nmapaJjieJIbHOMY IepeHeceHHi, ke Tourky O(0; 0) B
BimoOpaskae Ha TouKy: a) D(3; 0); 6) K(—1; 0); A
B) A(2; 2). F

893. lano aBi mapasenbHi npami. CKinbKku icHye K
mapajeJbHUX IIepeHeceHb, AKi BimoOpaskaioThb
OOHY 3 HUX Ha Apyry?

894. [IBa piBHi BiApi3KM JeKaTh Ha OMHIN NpAMii.
SIKuM mapasesibHIM IIeEPeHEeCeHHAM OINH i3 HUX E
MOJKHa BimoOpasuTu Ha Apyruii?

895. Yu icHye mapasenbHe IepeHECEHHA, AKe OAHY 3i Maur. 307
CTOpPiH Tpamerii BigoOpakae Ha APYTY CTOPOHY ?

896. Ilosuaure Touku A, A, i B. IloOyayiiTe TOUKy, V AKY IIEPEXOAUTH TOUKA

B mpu mapaJjieTbHOMY IIepeHeceHHi Ha BEeKTOP E

897. Hamo Bimpisok AB i Touky K. BukonaiiTe mapaJiesbHe IepeHeCeHHs Bif-
piska AB Tak, m1o0 iioro cepenuHa BigoOpasuyach Ha TOuky K.

898. IloGynyiiTe Qirypy, y AKY IIepexoauTh AaHuil TpUKyTHUK ABC mpu mapa-
JeJbHOMY IIepeHeceHHi, 1110 BigoOpaskae Touky A Ha Touky C.

899. IloGynyiiTe Girypy, v AKY IepexoauTh mHaHWU mapaJsenorpam ABCD mupu

rnapaJje;ibHOMy IIepeHeCeHHi Ha BEeKTOp AC.

900. BukonaiiTe mapaJjeibHe IIepeHeceHHsa gaHol upamoi AB Tak, 100 il Touka
A BimoOpasuyack Ha gany ToukKy C. Po3risHbTe ABa BUIALKN:
a) C¢ AB; 6) Ce AB.

901. BukonaiiTe mapaJjieJibHe IIepeHECeHHs TaHOTO
koJsa (mas. 308) rak, 1106 itoro menTtp O Bimo- 0, / N o
2 1
O6pasuBca Ha maHy TOuKy: a) O; 6) O,; B) O,. f o t
902. 3HaiigiTh TOUKHU, AKi € oOpaszamu Touok M(4; —2),
P(6; 0), K(—7; 4) mpu mapaJieJIbHOMY IIepeHe- 0/
cenni Ha Bextop d=(1;-3).

903. IIpu mapajieIbHOMY IE€PEHECeHHI Ha BEKTOD d
oopaszom Touku A(1; —6) € Touka A,(—7; 2). 3Haii- Maur. 308
IiTh KOOPAMHATU BEKTOpa d.

904. Yu icHye mapaJiesibHe HepeHeceHHs, ke ToukKy A(l; 5) BimoOpaskae
Ha TOuKy A,(4; 2), a Toury B(—1; 3) Ha Toury: a) B;(3; 1); 6) B,(2; 0);
B) B;(—4; 6)?
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905.

906.

MapanesibHe NepeHeceHHs 217

Hamo touku M(—3; 7), N(—1; 1), P(1; 2). Ilpu mapajieibHOMY IMepeHe-
CeHHi cepenuHa Bigpiska MN mepexonuTh y Touky P. 3po0iTh MaJIIOHOK
1 BKaXKiTh KOOPAMHATH TOUOK, V AKi mepexomaTs Touku M i N.
Tpuryrauk K PT oxep:kaHo mapajesibHUM IlepeHeceHHAM TpuKkyTHuKa ABC.
IloBemiTh, 1110 BiAMOBiMHI MemiaHM mMWX TPUKYTHUKIB PiBHI i mapaJsiesbHi.
A bicexkTpucu?

907.

908.

909.

910.

911.
912.
913.

914.

915.

916.

917.

BurownatiTe mapajesibHe MEePEHECEHHSA KOJa, PIBHAHHA AKoro (x — 2)% +
+ (y + 5)? =9, raxk, mo6 ioro meutp O BigoGpasuscsa Ha Toury O,(3; —2).
3anuIriTe PiBHAHHA YyTBOPEHOTO KOJA.

IIpu mapanesbHOMY IIepeHECEeHHi IpAMa a, PiBHAHHA AKol 2x + y = 5,
BimoOpasKaeThcs Ha MPAMY [, I1T0 IPOXOAUTH uepe3 TouKy: a) A(—1; —1);
0) B(2; 5). 3anuIiriTh piBHAHHA IPAMO] [.

IIpu mapanensHOMY IEpeHeceHHI oOpasom Touku A(—1; 3) € Toura A,(5; —2),
a obpasom Touku B(x; —3) — Toukra B;(—2; y). 3Haugits x i y.

Touxku A,(2; 9), 0,(2; 5), C,(5; 5) € obpasamu Touok A(0; y), O(0; 0),
C(x; 0) npu mapajielbHOMY IlepeHeceHHi. 3HAUAITH X 1 y Ta mepumerp
TpuryTHUKa AOC.

HoBeniTs, 1110 KyTU IIPU OCHOBi piBHOOGiIUHOI Tparmerliii piBHi.

HoBenits, 110 aiaroHasi piBHOGIUHOI Tparmerii piBHi.

HoBenits, 110 mapajejbHe IepeHeCeHHA MOKHA 3IiMCHUTH, 3aCTOCYBaBIITHN
IBi cumeTpii BiZHOCHO mapaJieIbHUX OCeH.

Touku A(-2; 1), B(2; 5), C(4; 3) — Bepmunu mapajesorpama ABCD.
3HaligiTe o6pasu Touok A, B, C i D mpu mapajiebHOMY IepeHeceHHi
Ha BEKTOP AC.

Ha croponax AB i CD napainenorpama ABCD no0ynoBaHO KBaApPaTH 3 IeH-
tpamu O i O,. [loBeniTh, 1110 cepenuHa Bigpiska O0O; — IeHTD MapaJieso-
rpama.

3 ogHOr0 OOKY Bim mpsaMoJIiHifiHOI 3a/Ii3HUIN PO3- B
TairoBaHi cesa A i B. Y akomy MicIi ciifg mooy-

nysatu matdopmy KP, 1106 cyma Bigcraumeit AK, P
KP i PB 6ysna HAaliMeHIIIO00?

He caig mobynysatu mict K P, IepIeHAUKY IAPHUAL K
o 6epera piukwn, 1106 1nnrax AKPB Mixk IyHKTaM1
A i B 6yB Hatikoporium (maa. 309)?

Maun. 309
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MPAKTUYHE 3ABAAHHS

918. 1) PoarpadiTs yacTuHY CTOPiHKHK 30IIIMTA HA MEHII KJIITHHKY i mepeHe-
cith Ha HuxX MaaooHOK 310 a6o 311. Kopucryounck mapajeJabHUM IIepe-
HEeCeHHAM, 3p00iTh 300paskKeHHs BUIIMUBKY YABiUi TOBIIUM.

Mau. 310 Mau. 311

2) CTBODIiTH BJIACHY BUIIUBKY a00 OpHAMEHT.

3AJJ,A'~II AJ191 MOBTOPEHHA

919. Yu BifpisHAIOTHCS MOHATTSA «IIPABUJIBHUN TPUKYTHUK » i « pPIBHOCTOPOHHIH
TPUKYTHUK » 7

920. 3HalAITH CTOPOHU IPAMOKYTHOTO TPUKYTHUKA, AKIIO HANWOiJbINA 3 HUX
mopiBHIOE 20 cM, a CMHYC OZHOTO 3 KyTiB mopiBHioe 0,2.

921. 3HaligiTh KaTeTu MPAMOKYTHOIO TPUKYTHUKA, AKIIO HOTO rimoTeHysa c,
a mioia S.

922, JlaHOo TPUKYTHUK 3i cTopoHamMu 2 ¢M, 3 ¢M i 4 cMm. 3HAUAITH CTOPOHU TIO-
ni6Horo oMy TPUKYTHUKA 3 MepuMeTpoM 27 CM.

FEOMETPIS HABKOJI0 HAC

ITapanenbHe mepeHeCceHHA i CiTbChKE TOCIIOAAPCTBO
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Y IOBCAKIEHHOMY KHUTTiI HAM YacTO AOBOAUTHCA MATU CIIPABY 3 IIpPeIMeTa-
MU OJHAKOBOI (popMmu, aje pisHux posmipiB. Ha miomuui me — Kapruua Ta ii
PenpoayKIlid, mJIaHu OGHOTO 00’eKTa pisHoro maciunraby, OykBu i mudpu, Ha-
OpaHi Ha KOMII'IOTePi OAHUM IITPU(PTOM, ajie piSHOTO PO3Mipy.

Bce HaBkpyru — reomeTtpis KoediujieHT

KoediuieHT Touykun MonibHICTb
Moni6hicts BCE HaBKPYrv — reometpis TOYKU
KoedJiLLieHTTOl-IKI/I [lepeTBOpPEHHS Moni6HiCTb

IleperBopennsa ¢irypu F y dirypy F,, Opu SKOMYy BiAcCTaHi MiK TOUKamMu
3MiHIOIOTBCS Y TOMY CaMOMY BiTHOIIIEHHI B Ty caMy KiJabKicTb pasiB k, B > 0,
Ha3WBAIOTh NMEePeTBOPeHHAM moaioHocTi. Ile o3Hauae, 1110 KOJIU JOBiJIbHI TOUKHU
A i B ¢irypu F npu nepeTBOpeHHI MOAiOHOCTI mepexonaTs y Touku A; i B, ¢i-
rypu F,, To A;B, = RAB. Yucyo k HasuBaioTh KoedilliecHTOM mMomiGHOCTi.

KoegimienT momidomocTi 3aB:xau momaTHuii. SIKIimo £ = 1, To mepeTBOPeHHS
MOAi0OHOCTI € mepeMileHHIM.

“rEoPEMA | 19

MepeTBOpPEHHSA NOAIOHOCTIi NepeBoOAUTb TPU TOUKM, LLLO Jie)XXaTb Ha OAHIN
NpsMiii, y TOYKU, L0 JiIeXaTb Ha OAHIN NpaMii, | 30epirac nopaao0k B3a-
€MHOI0 PO3MILLLEHHS LIUX TOYOK.

AOBEAEHHS.

Hexaiit Touku A, B i C jekaTh Ha OHIN IPAMill Tak, IO TOYKa B JEeXKUTH
mixk ToukamMu A i C. Toxi AC = AB + BC. 3a 03HaUeHHAM IIePeTBOPEHHA IOai0-
HOCTi 1151 TOUOK A, B; i C,, 10 € o6pasdamu Touok A, B i C, BUKOHYIOThCA TakKi
piBHOCTi: A;B; = EAB, B,C, = kEBC, A,C, = RAC. 3 ocTranHbOi piBHOCTI MaeMo:

A,C, = RAC = k(AB + BC) = RAB + kEBC = A,B, + B,C,,
abo A,C, = A,B, + B,C,.

3 ocraHHbLOI piBHOCTI BumIMBAaE, 110 Touku A,, B, i C, nexaTs Ha onHil

npAMii i Touka B, jgexuTh Misk Toukamu A, i C,. []
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MosxHa gqoBecTH Ire i Taki BaacTuBocCTi mogibHocTi. IleperBoperHs moaioHocTi
BimoOpaskae BigpisoK Ha BiIpi3oK, MPOMiHb — HA IIPOMiHb, ITIapajeJ bHi IpaMi — Ha
mapaJiesIbHi IpaMi, KyT — Ha piBHUI oMy KyT (cIpo0yiiTe 3pOoOUTH Iie CAMOCTiHHO).

Hnsa 60yab-aKOro mepeTBOPeHH Moi0HOCTI 3 KoedimienToMm k icHye obepHeHe

. . .. 1
TEePeTBOPEHHSA, SIKe € MePEeTBOPEeHHAM MOoAi0HOoCTI 3 KoedilieHToOM =

IBi pirypu HasmBaOTHCA MOAIOHUMU, TKIITO BOHU II€PEBOAATHCSI OJHA B OTHY
mepeTBoOpeHHAM moaioHocTi. fKIo dirypa F moxi6Ha dirypi F;, To mumryTs F «~ F;.

Bignomenns nmogioHocTi (hiryp Mae Taki BJIaCTHUBOCTI:

1) saBxau F o~ F;

2) akmo Feo Fj, T0i F; ~ F;

3) armo FeoF, i FioF, 10 Fo F,.

¥ 8 kiaci Bu o3HAOMUJINUCA 3 TOAi0HICTIO TPUKYTHUKIB. Temep BigHOIIIEHHA
mOAi0HOCTI MOJKHA IOIMHPUTH HA OyIb-AKi reomerpuuHi ¢irypu. Hampurian,
MOJKHAa JOBECTH, II10 ABA MHOTOKYTHUKH MOIiOHI, IKIIO TX CTOPOHM MPOIIOPIIiii-
Hi, a BigmoBigui xkyru piBui. Tomy nBa KBampaTu 3aB:xau mogioHi. ITomioHumMu
3aB:au OyAayTh i ABa BiApisku, ABa KoJa, ABa Kpyra.

Bu B)ke 3HaeTe, 1110 BiZHOINEHHS IEePUMETPiB MONIOHMX TPUKYTHHUKIB I0-
piBHIOE KoedimieHTy moxioHocti. Ila BiaacTuBicT, mpaBuJbHA i IaA iHITUX
reoMeTpuuHUX (iryp.

“TEoPEmA | 20

BigHoLWweHHS nepuMeTpiB NOAIGHUX MHOMOKYTHUKIB AOPiIBHIOE Koedi-
LieHTy noaiGHOCTI.

AOBEOEHH4. C,
Hexait ABC...M i A;B,C,...M, — tioni6ui B,
MHOTOKYTHUKU 3 Koe(irieaTom moxidbHOCTI £ B ¢

(mam. 312), Tto6To A;B, = RAB, B,C, = kEBC,
vees MJA, = EMA. Togni
P,=AB, +BC, +..+MA =kFAB+ 4
+ kEBC + ... + EMA = k(AB + BC + ... + M
+ MA) = kP, sBigku P, : P = k. [] M,

“TEoPEMA |21

BigHoLwWweHHs nnoLwy NoAiGHNX MHOrOKYTHUKIB AOPIBHIOE KBaapaTy koedi-
uieHTa nogiGHoCTI.

Mau. 312

AOBEOEHH4.

HoBemeMo cIoyaTKy I[I0 TeopeMy AJid TPUKYTHuUKiB (mas. 313). Hexaii
ArABC ~ 2 A B,C, 3 koedimienrom moxibuocti k£, TooTo A, B; = RAB, A,C, = RAC,
LA, = ZA.
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1

Toxi S EAlBl “AC,-sin A, = %kAB-kAC-sinAz

sABC T

1
=K (EAB~AC~sinA)=k2~SAABC, 8BimKY S, 5o+ S, 4pe =K

B,
B
B/_\ A
Bl A w C 141 w Cl
o A
M
A, ¢ K Y A—
1

Maun. 313 Maux. 314

HoBenemo TeopeMy IJid TOBLILHUX MHOTOKYTHUKiB. Hexaiil mano nBa momioHi
MHOTOKYTHHUKHM, KoedimienT moxioHocTi sikux k, a miomgi S i S’. Poszi6’emo
IaHlI MHOTOKYTHUKM HAa TPUKYTHUKU AiaroHaJAMU, AKi BUXOOATH 3 BiAIOBig-
Hux BepmiuH (Maa. 314). Toxi

S’ =8/ +8,+...+8, =E’S, +E*S, + ... +E*S, =K’ (S, + S, + ... +S,) = E*S.

Orxe, S':S=F. [

Mo:xHa moBecTH, IIO0 TaKy BJIACTHUBICTh MAIOTH ILJIOINL OYIb-AKUX IIOMiOHIX
diryp, a He TiTbKU MOAIOHMX MHOTOKYTHUKiB. Hanmpukmaaz, dirypu F i F;, 1o
€ 00’eqHAHHAM KBaJpaTiB i NiBKPyTriB, moxi6Hi (Masx. 315). Tomy ix muomti Bifg-
HOCATHCA AK KBaJIpaTH BiAMOBIAHUX JIHIAHUX €JeMEHTIiB:

S:S,=a?:c.

n m
a c \
Mau. 315 Mau. 316

dirypu A i B, 306paskeHi Ha MaaoHKY 316, TaKo:k mofi6Hi, ToMy IX ILJIOIIi Bij-
HOCATBHCSA AK KBaJApaTH BiAcTaHell MiK BiAIIOBiAHMME TOUKaMU IIUX (iryp n i m:

S, : Sz =n?:m
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— AN 4OoNMNNTINBUX )

Hexal paHo Touky O i dirypy F (man. 317). lMpoBeaemo yepes [OBiNbHY TOUKY X
dirypu F npomiHb OX i NO3HAYMMO Ha HbOMY TOYKY X, Taky, o OX; : OX = k. Akwo
Taknm crnocodom nobyaysaTu BiAgnoBiAHI TOYKN OJ1 KOXHOT To4YkK pirypu F, TO
0ePXNUMO HOBY @irypy F;.

Take BigobpaxkeHHs dirypu F Ha F; Ha3nBaloTb FOMOTETI€EI0 BiAHOCHO ToukM O
3 KoeiLieHTOM K. [oBOpSATL TakoX, WO ¢irypa F, romoteTnyHa ¢irypi F BiZHOCHO
ueHTtpa O 3 koediuieHTOoM K.

Akwo k > 1, To romoTeTia Bigobpaxae oaHy dirypy Ha Ginbluy: KOXHY Bif-
cTaHb 36inbLuye y k pasiB. Akuio 0 < k < 1, TO roMOTETIist KOXHY BiICTaHb 3MEHLLIYE
y k paziB. 9kuio k=1, TO roMOTeTIis KOXHY Pirypy Bigobpaxae Ha Ty camy dirypy.

Y
F
Y
F
X
o X
Man. 317 Man. 318

Mpw k # 1 romoTeTia He 30epirae BigcTaHelr Mix Touykamu. Hanpuknan, kLo
k=2, 1o Toukn X i Y romoTeTieto BigobpaxaroTbes Ha X, i Y, Taki, wo X,Y, = 2XY.
O1xe, XY, # XY, TOMy rOMOTETIi HE € NepeMilLLeHHsM. Afe Npu romoTeTii 36epi-
raeTbCs BiOHOLLIEHHS BiACTAHEN MiX ToukamMu. Hanpuknan, akuwo npu roMoTeTii
3 koedilieHTOM Kk YoTUPKKYTHUK ABCD Bino6paxaeTscs Ha A,B,C,D,, To KoXHe

AB, , BC, : GO , DA , AC, , Bb nopisHIoe k (man. 318).
AB BC CD DA AC’ BD

3 03HAYEHHA NePEeTBOPEHHS NOAIOHOCTI BUNMBAE, WO KOXHI ABI PiBHI dirypu
NoAibHi. Ane He KOXHi ABi NoAiOHI dirypu piBHi. AHANOMYHO, KOXHI ABi FTOMOTETUYHI
dirypu noAibHi, ane He KOXHi NoAibHiI dirypy roMmoTeTunyHi. liarpamolo Le MoxHa
306pa3uTtn Tak (man. 319 320).

3 BigHOLLEHb

(\Ommicm cbi"l’p (\011'\6H10Tb ‘7”'%

Iryp

Man. 319 Man. 320
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v

Y1 iCHYIOTb FEOMETPUYHI NEPETBOPEHHS, BiAMIHHI Bif NepemMilleHb i nepeTBo-
peHb NOAIGHOCTI? ICHYIOTb. TaknMmu €, HaNpuknaa, CTUCK i po3Tar. Hanpuknaa,
AKLLO KOXHA Touka A(X; ¥) KOOPOMHATHOI MOLLMHM BiAOOPaXKaETbCA HA TOYKY
A(X; Ky), TO roBOpSAITb NPO CTUCK L€l MIOLLNHU 00 OCi X 3 KOedilieHTOM K. AKLLo
koedilieHT k > 1, Tak1in CTUCK Ha3nBaloTb PO3TAroM. Ha mantoHkax 306paxeHo:
CiTka 3 MpaBUSIbHUMM LLECTUKYTHUMU coTamu (man. 321, a) i ciTka, sika CTUCHYTa
0o ocix (man. 321, 0).

Man. 321

LlikaBuM reoMeTpuyHMM NePETBOPEHHSAM € iIHBEepCis — CBOEPIAHA CUMETPIA
BiZHOCHO Kona. MHOXMHY TOYOK, LLO fiexaTthb Y BHYTPILLHiA 061acTi kona, ue nepe-
TBOPEHHS Bigobpaxkae Ha TOYKM MOro 30BHIiLLIHLOI o6nacTi, i HaBnaku. IHBepcito
pO3rNa[aloTh Y Kypcax BULLLOI reoMeTpii.

SANMUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

SIke reoMeTpuUHe MEPETBOPEHHS HA3WBAIOTH IIEPETBOPEHHAM IOAi0HOCTI?
Axi BmacTmBOCTI Mae mepeTBOPEHHS MOAiOHOCTI?

Axi @pirypu HaszuBaiOTh MOAIOHUMU?

Hassith Bi1acTuBOCTi mOgiOHUX Qiryp.

SAK BimHOCATHCS mepuMeTpU HMOmiOHUX (iryp?

S BigHOCATHCS ILIONII HMOAIOHUX (hiryp?

SOk L=

BUKOHAEMO PA3ZOM

0 ITlepumerpu nBOX MOAIOHMX MHOTOKYTHUKIB IPOMOPIiMHI umciaam 2 i 5.
SHANAITH IO IIMX MHOTOKYTHHUKIB, AKINO IX pisHuisa mopisuioe 42 cm2.

® SIkmo mepumMerpu mpomopIifiui yucaam 2 i 5, To maormi S; : S, = 4 : 25.
Hexait koedimient nponopiiiinocti x. Toxi S, = 4x, S, = 25x. 3a ymMoBOIO
sagaui 25x — 4x = 42, 3Bigxu x = 2. Toxi S, = 8 cm?, S, = 50 cm?.
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P
e HMamo xBagpat ABCD. YV tpuxkyTHuk ABC Bmuca- B c

HO KBagapar MNPK (man. 322). Yu moxibHi 1mi
KBaZpaTu? 3 AKUM Koe(inmierToM mogi6HOCTI? N fre

® JIBa KBagpaTu 3aBKAM NOAI0HI. 3HaANAEMO KoedirieHT
noxiouocti. Hexait AB = a, Toni AC = aV2. AAMN —
piBHOOempeHUII NPAMOKYyTHUMi, 60 LAMN =90°, A D
ZNAM = ZANM =45°. Togi AM = MN. Auamo-
riuno, KC = PK. Maa. 322
Oroxe, MKzlAC=ﬂ, 3BigKU k:ﬁ: a\/§ =£.
3 3 AB 3a 3

3AOAuI | BIPABU

BUKOHAMTE YCHO

923. V axomy 3 BUIIaAKiB KBaapaTu, 300pakeHi Ha MaaoHKax 323—326, momioHi?

Maur. 323 Maur. 324 Mau. 325 Mau. 326

924. Yu 3aB:xau MoAiOHI ABAa MIPABUJBHI IMTECTUKYTHUKMI?

925. HassiTh (irypu, AKi s3aBxau mogi0Hi.

926. Yu z3aBxau momiOHi nBa pom6u? Yu momiObHI pomOM, AKIMO OAWH i3 HUX
Mae KyT 55°, a gpyruii — 125°?

927. Pagiyc ommoro 3 Kijm mopiBHIOE miamerpy imimoro. 3HaigaiTh KoediiieHT
moi6HOCTI.

928. Ilnomri ABOX HMOAIOHMX MHOTOKYTHHKIB BimHocATbea Ak 9 : 16. fAx Bifg-
HOCATBhCA IX mepumeTpu?

929. CropoHU IPAMOKYTHHKA 2 cM i 6 cM. 3HAWAITH mepuMeTp i oIy Mmoaio-
HOTO IPSIMOKYTHUHKA, AKII0: a) k = 2; 60) k = 0,5.

930. Ilepumerp MHOTOKYyTHUKA 10 cM. 3HaAiTH IepuMeTp MOAIOHOTO MHOIO-
KyTHUKa, AKmo k£ = 0,2.

931. [IBi dirypu cumeTpuyuHi BigHOCHO AeAK0l npAMoi. Yu nmoxi6Hi BoHU? 3 AKUM
KoedilierTom moai6bHOCTI?

932. [liaronaJyib OMHOTO 3 KBaJpaTiB € CTOPOHOIO iHIITOT0. YoMy JOpiBHIOE KOe-
dimienT momi6bHOCTI 1TMX KBagpaTiB?



§ 26.

933.

934.

935.

936.

937.

938.

939.

940.

941.
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Binmpisok, mapanenbHU ocHOBaM Tparerliii, miauTs ii ma aBi Tpamermrii.
Yu monibHa AKach i3 HUX AaHIi# Tpamerrii?

Cepenusa Jimisa Tparmeriii posouBae ii Ha aBi Tpamertii. Yu moai6ui BoHU?
AK BigHOCATBHCA HOBMKUHU KiJI:

a) BIIMCAHOTO B KBAJApPAT i OMMCAHOTO HABKOJIO HHOTO;

0) BOMCAHOTO B PiBHOCTOPOHHIN TPUKYTHUK i ONIMCAHOTO HABKOJO HHOTO?
3HAHAITh BiJHOINIEHHS IIJIOI YACTUH, HA AKi TPUKYTHUK MiJIUTH HOTO ce-
penHsa JIiHidA.

IlepeneciTh TabJaUII0 B 30IIUT i 3amMOBHIiTH ii, akmio P,, P,, S;, S, — me-
puMeTpu i mioIi ABoX momioHuX (iryp, B — KoedimienT momidbHOCTI.

Ek P, P, S, S,
2 5 16
12 3 48

5 90 10
0,6 10 72

3HaAWIITh CTOPOHU YOTHPUKYTHUKA mepuMeTpa 88 cM, SIKIO BiH MOAiOHMHI
YOTUPUKYTHUKY, CTOPOHU AKOro 3 cMm, b cm, 6 cm i 8 cm.

IlepumeTpu ABOX MOAiIOHWX MHOTOKYTHUKIB BimHOCATbCA AK 2 : 5, a cyma
ix oy gopisHioe 232 cm?. 3HANIITE IOy KOXKHOTO 3 HUX.

CTOpOHM OZHOI'O IMPAMOKYTHHKA JOPiBHIOIOTH 5 ¢cM i 9 cm. 3HAUAITL CTO-
POHU IIOAIGHOrO IPAMOKYTHUKA, AKINO oro mioma 180 cm?.

Hiaronami pom6a 10 cm i 24 cM, a cTopoHa moAi6HOTO oMy pomba JOpiB-
HIoe 26 cM. S3HAHAITEH IJIOMIY APYroro pomoba.

942.

943.

944.

945.

946.

947.

948.

M — cepenuna croponu BC napaienorpama ABCD, O — TouKa IIepeTuHy
npamux AC i MD. 3raigite niromy aMOC, akmpo S, ,,,=12.
IIpomos:xenusa OGiunux cropiam AB i CD tpamernii ABCD mepeTuHalOTHCA
B Touni M. 3HaiAiTh oIy Tpamelrii, aximo AB : BM = 2 : 3, a miomia
rpukyTHuKa BMC nopiBuioe 18 cm2.

3HaWgiTh pamiycu OBOX KPYTiB, SAKi MaOTh 30BHINIHIN AOTUK, AKIIO iX
ILIOIII BimHOCATHCA AK 4 : 25, a BiAcTaub MiK meHTpaMu gopiBHIOE 14 cMm.
AM i BN — mepianu TpukyTHuKa ABC. 3HAUAITH ILJIOIY YOTHUPUKYTHHUKA
ABMN, sximio mioma TpukyTHuka ABC mopiBHioe 48 cm?.
ChopmynmoiiTe i moBeAiTh 0O3HAKM HOAiOHOCTi: a) ABoX pomO6iB; 06) ABOX
OPAMOKYTHUKIB.

HoBeniTh, 110 mapaJjiejorpaMu IMOAiOHi, SAKIO AiaroHasi AijisaTh roctpi
KyTH Ha BiATIOBiZHO pPiBHI KyTH.

HoBexnits, 1110 ABi piBHOOGiUHi Tparmerlrii moxi6Hi, AKIIO iX rOCTPi KyTH PiBHI,
a mgiaroHaJi € OiceKTpucamMu IUX KYTiB.
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949. € nBa kingbia (mana. 327). Pagiycu ox-
HOoro 3 HUX 1 cm i 2 cM, a Apyroro —
2cmi 3 em. Yu momi6ui Bornu? Hocuri-
IiTh, 3a AKOI yMOBHU J[ABa KiJabIld,
o0MerKkeHi ABOMa KOHIEHTPUUHUMU
KoJlaMH1, MOmiOHi.

950. O — TouKa mepeTuHy AiaroHajeii Tpa-
nerii ABCD (BC “AD). BuaiiaiTs mio-
Ty Tpameii, SKIo IO TPUKYTHUKIB
AOD i BOC BigmoBigHO HOPiBHIOIOTH
90 cm? i 40 cm?.

951. 3ualifiiTh BigHOIIEHHA AOBMKHUH ABOX Kia 3 meuTpamu O, i O,, AKIIO
iX cmisbHA 30BHINIHA AOTWYHA MEePETUHAE JIiHiIO IeHTpiB y Toumi P
i PO,:0,0,=2:7T7.

952. Vcepenuui onykgoro m’ aTukyTHuka ABCDE B3saTo H0BinbHY Touky O.
A,, B,, C;, D,, E;, — ToukKkmu, cuMeTpuuHi Touri O BifHOCHO BepIIUH
I’ ATUKYTHUKA. SHAHAITH mioiny o’ atukyTHuka ABCDE, AKIO ILIOIna
n’arukytauka A,B,C,D,E; nopisuioe 100 cm?2.

953. YcepenuHi OmyKJI0ro YOTUPUKYTHUKA, ILIOIIA SKOTO HOPiBHIOE S, B3ATO
JOBiIBHY TOUKY i ii BimoOpaskeHo CUMeTPUUYHO BiJHOCHO CEpeIrH yCiX cTO-
pia. Orpumani TouKu mOCHiLOBHO 3’eqHAaHi. S3HANAITH ILJIOINY YTBOPEHOTO
YOTUPUKYTHHUKA.

954. YV tpuxkytaurky ABC, mioma saxoro 45 cm2, mposeneno sucotu AN i BM.

Maun. 327

. 1
SHauAiTh oty YotTupukytauka ABNM, akiio cosC = 3

MPAKTUYHE 3ABAAHHS

955. J106epiTh KinbKa IUTAT IPO MATEeMaTHUKY i 3a AOMOMOTOI0 KOMII IoTepa
3po0iTh XMapy ciaiB, 1100 Ha Hilt Oyau momibHi i He momiOHiI 300parKeHHsd.

3AQAYI AN19 NOBTOPEHHS

956. JloBeniTh, 1[0 CepeAWHUN OCHOB Tpamerlii, Touka mepeTuHy ii miaroxnaJei
Ta TOUYKa MepPeTUHY MPAMUX, Ha AKUX JeKaTb OiuHi cTopoHHM Tpamerrii,
JIeXKaTh HA OJHIN OpAMIN.

957. Haiikoporia MefiiaHa IPAMOKYTHOTO TPUKYTHUKA JOPiBHIOE 5 M, & OUH
i3 KareriB 6 AM. SHAUAITH TJIOIY TPUKYTHUKA.

958. ¥V TpUKYTHUKY MefAiaHa, IPOBeJEHA O CTOPOHM, YTBOPIOE 3 Heio KyT 60°,

a ABi iHiri cropoHM HOpiBHIOOTL 7 cM i V19 cMm. S3HaiigiTe HeBimoMy cTO-
POHY TPUKYTHHKA.
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SALAYl 3A TOTOBUMW MAJIIOHKAMU

AB cumerpuunuit CD BizHOCHO O

C(x; y)

B(-2; 4)

A,B,C,D, cumerpuunuit ABCD
: BigHOCHO C

. Ilosecru: BD || B,D;.

D, A,

C
B B,

A D

D(4; 6)
E PiBHauHA ocell cuMmeTpii woTUpU-
KyTHuka ABCD

YA
B 41 ¢

3.1

2l

1__
Al |D,
o[ 1

: Buxonano mosopoT Ha 90°

:o C,

0A, = AC;

B, C, BigHomieHHA IO TPaBUJIBHUX
AC =10 cm ’ ‘! IIeCTUKYTHUKIB
AC,; BB, B v
/] D,
A D
PK AC; . MBCN ~AMND
S, pex Supre =917 MN; Sysen © Savno
AP : PB
B H
P K 1‘7 i
9
A C A D
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CAMOCTIAHA POBOTA 5

BapPiAHT 1

1°. TTo6ymyiiTe moBinbuM TpuKyTHUK ABC i BUKOHaliTe OT0 mapajejbHe Ime-
peHeceHHA TakK, 1100 BepmuHa A Bimoopasuaacs uHa C.

2°, IloGynmyiiTe kBagpaT ABCD 3a iioro cTopoHoo AB = 4 cM i IIoBepHITEH oro
Ha 60° HaBKOJIO cepeAUHUN CTOPOHU AB IPOTH rOAMHHUKOBOI CTPiJIKM.

3°. IMapamnenorpamu ABCD i AB,CD, cumerpuuni Bigunocuo mpsamoi AC. Ilo-
BeOiTh, 110 Bigpiskm BD,; i B;D piBHIi i nmapaJeabHi.

BAPIAHT 2

1°. TTo6ymyiiTe moBinbHMI mapaaenorpam ABCD i BuKoHaiiTe fioro mapaJeabHe
IepeHeceHHs Tak, 11100 BepinnHa A BigoOpasuiack Ha C.

2°, Tlo6ynmyitre pom6 KPMT 3a croponoio KP = 3 cm i kyrom K = 45° Ta mo-
BepHiTh Iioro Ha 60° HaBKOJO cepequuu cTopoHu KP 3a rOZMHHUKOBOIO
CTPiJIKOIO.

3°. Ipamorkyruuku ABCD i A,BC,D, cumerpuuHi BizHOoCHO Bepmuau B. Io-
BeniTh, 1m0 Biapisku AC, Tta A,C piBHIi i mapasenbHi.

BAPIAHT 3

1°. ITobynmyiiTe moBinbHMN IPAMOKYTHUK ABCD i BUKOHalTe oro mapaJjejbHe
mepeHeceHHs TaK, 11100 BepiuHa A Bimob6pasuiachk Ha cepenuny BC.

2°., TloOynyiiTe IPIMOKYTHUI TPUKYTHUK 3 KaTeTaMu 3 ¢cM i 4 ¢M Ta IOBEPHITH
ioro Ha 45° HABKOJIO CePeIVUHY TiNOTEeHY3W NPOTU TOAUHHUKOBOI CTPLIKN.

3°. Yorupuryrauxku ABCD i A,B,CD cumerpuuni BizHocHO mpamoi CD. Io-
BeIiTh, 110 Binpisku AA, i BB, mapaJejibHi.

BAPIAHT 4

1°. ITobynyiiTe moBinbpHMI napaseaorpam KPMT i BuKoHaiiTe Horo mapaJjejbHe
TmepeHeceHHs TaK, 11100 BepiuHa T BigoOpasmiach Ha cepenunay PM.

2°. TlobynyiiTe npamoKyTHUK ABCD, y skoro AB = 3 cm, BC = 4 cMm, i mo-
BepHIiTH Hioro Ha 60° HaBKOJO cepenmum O miaronani AC 3a TOOTUHHUKOBOIO
CTPiJIKOIO.

3°. Pomb6u ABCD i A,B,CD, cumerpuusi Bigaocuo Bepiiuau C. I[loBeniTs, 110
Bimpisku AB, i A,B piBHIi i mapaJienbHi.
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TECTOBI 3ABOAHHA D

fxe 3 meperBOopeHb He 3aBXKAU 30epirae
Bincrams MixK TouKamm?

Touku A i B cumeTpUYHi BiTHOCHO
Toukn O. fAKkuil 3HAK Ciif mOCTABUTHU
samicTh *: AB * 2A07?

B A

A~ABC mupu moBOpPOTi HAaBKOJIO TOUKHU A
Ha KyT 60° Bijo6pasusca Ha 2rAB/C,.
Snaiinite LBAC, axkmo /B AC, =85°.

4

fAxa 3 Gpiryp mae aumie 4 oci cumeTpii?

[&x]

Touku A(—4; 6) i B(—2; 2) cumeTpuyHi Bif-
HOCHO TOUuKM M. S3HAUAITH 11 KOOPAMHATH.

Toukm P i K cumeTpuYHi BiTHOCHO
npamoi [. dKui 3HaK CJIig IMOCTaBUTU
samicth *: PK * [?

=]

IIpu mapanenbHOMY IIepeHECeHHi Tou-
Ka A(—3; 5) BimoOpasusach Ha TOUKY
B(—1; 3). V ary TOUKY BimoOpasuThCs
cepenuHa Bigpiska AB?

Axi 3 giryp He s3aB:xkaAU MONiOHI?

Ilnomi gBOX WiBKPYTiB BiJHOCATHCA K
4 : 9. fdx BigHOCATBHCA IX pamiycu?

Sxuii 3 TpaBUIBHUX MHOTOKYTHUKIB
€ IEeHTPAJbHO-CUMETPUYHUM ?

229

a) IIOBOPOT;

0) IeHTpaJIbHA CUMETpPif;

B) IIEPETBOPEHHA MOAiOHOCTI;
T') OChOBa CHUMeETpid.

a) >; B) =;

0) <; ) #.

a) 85°; B) 95°

0) 145°; r) 35°.

a) KO0JI0; B) poMO;

0) KBagpaT; TI) IPAMOKYTHUK.
a) (—6; 8); B) (=35 4);
6) (—3; 2); r) (-1; 2).
a) 5 B) L;

0) 5 r) =.

a) (=2; 4); B) (1; 1);
6) (—4; —6); 1) (0; 2).

a) IBa KO0JIa;

0) mBa KBaJapaTH;

B) IBA IPAaBUJIbHI TPUKYTHUKU;
r) nBa pomoba.

a) 16 : 81;
0) 2 : 4,5;

B)1:1,5;
r)2:3.

a) TPUKYTHUK;

0) I’ ATUKYTHUK;
B) IIECTUKYTHUK;
T') CEMUKYTHUK.
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TunoBsi 3AAA4I A9 KOHTPOJIbHOT POBOTHU

1°.

2°.

Hamo Bigpisox AB i Ttouky O ¢ AB. IloGynyiite:

a) Bimpisok, cumerpuuyHHU Bifgpisky AB BigHOCHO Touku O;

6) Toury O,, cumerpuuny TouIii O BigHOCHO TIpAMOiI AB;

B) BiZIpi30OK, IO YTBOPIOETHCS HPU MOBOPOTi Bimpiska AB Ha KyT 60° Ha-
BK0JIO0 TOuKu O 3a TOZTMHHUKOBOIO CTPLIKOIO;

2 ABC cumerpuunuii AAMC BignocHo mpamoi AC. ZBCA =20°, ZMAC =45°.
3HAUAITh PEIITy KYTiB IIUX TPUKYTHUKIB.

3°. IMTapanenorpamu A,;B,;C,D; i ABCD cumerpuuHi BifHOCHO mesaKoi Touku O.
3HaaiTh CTOPOHU ITapaJiesiorpaMiB, AKImo nepumerp ABCD nopisuioe 30 cm,
a B,C; = 10 cwm.

4°, 3HaUAITh KoedilieHT MOAiOHOCTI IBOX MPAMOKYTHUKIB Ta IX IIJIOIIi, SIKIIO
CTOPOHU OIHOTO 3 HUX b cM i 8 c¢M, a mepumeTp APyroro — 52 cm.

5°. O — Touka neperuny giarouaiueir pomoa ABCD. Ilpu napajiejbHOMY Iepe-
HeceHHi Touka A BimoOpaskaeThesa Ha Touky O, Touka C — Ha C,. 3HalIITH
AC,, axmo AC = 5 cMm.

6°. Ilpu AKuX 3HAUeHHAX a 1 b Touxku A(a; 4) i B(3; 2b) cumeTpuuHi BiZHOCHO
Touku M(—1; 6)?

7°. BM — wepniana tpukytauka ABC (maa. 328). B
Ha croponax BC i AC BuGpano Touku P i K Tax,
mo BP : PC= MK : KC =2 : 1. 3aiigiTh mioity p
yoTupuKyTHUKa M BPK, AKIIO IJIOIIA TPUKYTHU-
ka ABC popiBuioe 54 cm?. A M K c

8°. BanumiiTe piBHAHHA HmpAMOI, Ha SKy BimoOpa- Mar. 328
BUTHCSA IPAMA Y = 2 IPU IOBOPOTi HABKOJIO TOUKH
M(1; —1) ma gyt 90°:
a) 3a TOAMHHUKOBOIO CTPiJIKOIO;
0) OpoTU FOAUHHUKOBOI CTPiJIKHU.

9°°. Ha oci OX 3HalAiTh TOUKY, CyMa BigcraHeill Big sKoi mo Touoxk M(—2; 5)

i N(4; 4) naiimeHa.

10°°. MoBexiTs, 110 AKIIIO CTOPOHA i AiaroHaab OJHOTrO IapaJjeorpamMa IpoIop-

IifiHi cTOpPOHI i miaroHaJ i Apyroro mapaJjejiorpamMa i KyTu Misk HUMHU PiBHI,
TO MmapaJjejorpaMu IOmiOHi.
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SAxrmro Touku ¢irypu F 3MicTuTH SKUM-HEeOYAb CIIOCOO0M, TO AiCTaAaHEMO HOBY
dirypy F,. fkimo npu mpoMmy pisHi TouKm Qirypu F mepexonaTh (BigoOpaska-
I0ThCA) Y pisHi Touku Qirypu F;, TO TOBOPATH IIPO reOMEeTPUYHE MePEeTBOPEHHS
tdirypu F y dirypy F,. IIpu nbomy ¢irypy F, HasuBawTh obopasom ¢irypu F,
a ¢irypy F — mpoobpasom dirypu F;.

HaiiBa:kuBiIIi reoMeTpUYHI ITIEPETBOPEHHA — IIEPEMIIIIEHHS i TepeTBOPEHHA
moi6HOCTI.

IIepemimenasam (abo pyxoM) HasMBalOTh TaKe reOMEeTPUYHE IIePeTBOPEHH,
mpu AKOMY 30epiraroThbCs BificTaHiI MiK BifIOBIZHMMMU TOUYKaAMMU.

Ilepemimienusa Bigoopaskae: Binpisok — Ha piBHHUU oMy Bipi3ok, OpAMy —
HA MPAMY, IPOMiHb — Ha IPOMiHb, KYyT — Ha PiBHUHN HOMY KYyT, TPUKYTHUK —
Ha piBHUI IOMY TPUKYTHUK.

HBi dpirypm HasuBaIOTh pPiBHUMM, AKIITO iCHY€E IepeMillleHHA, AKe Bimodparkae
onHy 3 HUX Ha apyry. Ko:kHe mepemiinieHHsa BimoOpaskae Oyab-aky ¢irypy Ha
piBHy i#i Qpirypy. SKimio aBi reomerpuuHi Qirypu piBHi, TO icHy€e epemiteHHs,
dAKe BimoOpasKkae ofHY 3 HUX Ha IPYTY.

HaiiBaskauBinri nepemiteHHs Qiryp Ha IJIOMIWHI: CHMeTPis BITHOCHO TOUKH,
CUMEeTPis BiIHOCHO HMPSIAMOI, IIOBOPOT, MapaJjiejibHe MepeHeCeHH .

Touku X i X, HasWBaIOTh CHMETPUYHUMH BiTHOCHO TOuKu O, aArmo O —
cepenuHa Bigpiska XX,. fIkio BigHocHO O KoKHaA TouKa (Qpirypu F cumerpuy-
Ha Aeakin Tourni ¢irypu F, i HaBmaku, To ¢dirypu F i F; cumeTpuuHi BiTHOCHO
Trouku O. Take BimoOpaskenHsa Qirypu F Ha F, Ha3uUBAOTh NMEePETBOPEHHAM
cumertpii BigHOCHO TOouKkH O.

B | B,

‘\'\‘O\/\{(l X Al A

Toukm X i X, Ha3WBaOTh CHMETPUUYHUMU BiTHOCHO
npAaMoi [, AKIIO0 1A IpAMa — CePeIUHHUN IePHeHIuKYIaApD
Bigpiska X X;. ko Touka X JieKUTH Ha IpAMiH [, BoHA
BBaKA€EThCA CUMETPUYHOIO caMa cobi BimHOCHO mpsamoi [.
IleperBopenusa ¢irypu F, nmpu sxkomy KoKHa Ii TOUKa
BimoOpasxaeThCcsd Ha CUMETPUUHY iii BimHOocHO mpsmoi [ l
TOYKY, HA3WBAIOTHh NMEPETBOPEHHSIM CHMETPii BigHOCHO X
npamoi l. Ko mpu 1bomMy IepeTBopeHHi (irypa F Bi-
mobpaskaerbea Ha F,, To 1i ABi irypu HasmBaoOTh cuMe-
TPUYHUMHU BigHOCHO TIpaAMOi L.
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Hexait mraro Trouky O i moBinbuy ¢Qirypy F. Ilo-

F

BepHeMO TouKy X 1tiei pirypu HaBKOJO TOUuKH O Fy
Ha KyT Ol 32 PyXOM TOOAWHHUKOBOI cTpinku. Ilpm

npomMy Touka X BifmoOpasuUThCS HA TAKy TOUYKY

X, mo KytoBa mipa ayru XX; 3 meutpom O mo-

pieHIOE O (OX i OX, — piBHI pagiycu). Ko \ ,

TAaKUM CIIOCOOOM IIOBEPHYTU HABKOJIO ToukKu O

(0]

Ha KYT O KOJKHY TOYKY (irypu F, To micramemo

dirypy F,. F'oBOpATSH, 1110 TOBOPOT HABKOJIO TOUKY

O Ha KyT 0 BimoOpaskae dirypy F Ha dirypy F;.

Touka O Ha3WMBAETHCA IEHTPOM MOBOPOTY, a KYT B B,
XO0X, — KyTOM IOBOPOTY.

SKmIo KoKHY TOUKy irypu F smicTutu B of-
HOMY If TOMY caMOMYy HampsMi Ha OMHY U Ty caMmy
Bimcramb XX, (abo0 Ha BEKTOP X—Xl), IicraHeMo
dirypy F,. ¥ TakoMy BUIIaJKy I'OBOPATH, IO Ia-
pajesibHe IIepeHeceHHs, AKe Bimoopaskae Touxky X
Ha X, Bimobpaskae dirypy F Ha F;.

IleperBopenua ¢irypu F y ¢irypy F,, npu B,
AKOMY BiAcTaHi MiK ToUKaMu BMIiHIOIOTHCH
y TOMYy caMOMYy BiJHOIIIEHHI B Ty caMy KiJb- ‘
KicTh pasiB k, £ > 0, HasuBalOTL IMEepPETBOPEH-
HaM noxioHocTti. Ile o3Hauae, 110 KOJIU MOBiLIBHIL A,

TouKu A i B ¢irypu F mnpu ImepeTBOpPeHHi moii-
OHOCTi TIlepexoAATh y TOuku A, i B, ¢dirypu F,,
10 A;B; = RAB. Yucno k HasuBaioTh Koedimiearom momioHocTi. Koedimient
nomibHOoCTi 3aB:kAu momaTtHui. AKIimo £ = 1, To mMOAiOHICTE € IMepeMiIlleHHAM.
IBi Qirypu Ha3uUBaOTh MOTIOHUMHU, AKIIO iCHY€E IIE€PETBOPEHHS IIOAi0HOCTI,
AKe BimoOpaskae OHY 3 HUX Ha APYTY.
ITeperBopenusa moxidoHOCTI BimoOparkae KOKHY (irypy Ha momiony it Girypy.
Bigmomenna mepuMeTpiB ABOX MOAiOHUX (iryp AopiBHIOE KoedillieHTY IIO-
nioxocTi k:

P,:P=kE.
Bignomennsa mioi nogioHux Qiryp mopiBHioe KBagpary Koedimieunra momio-
HOCTi:
S: S, =k

ITnomii moxi6HMX Giryp BigHOCATBCS SK KBaApaTH BiAmoBigHuMX JTiHIAHMX
€JIeMeHTiB:

S:S, =a?:c.



HdopaTtku

HABYAJIbHUN NPOEKT 1
LlixaBi KpuBi

Knac mominseTbcs Ha TPU IPYIIN: «iCTOPUKU» , « MATEMATUKM» , « KOMIT IOTEPHI
nusaiinepu». KoiKeH yueHb MOKe B3ATH ydacThb y poboTi oxmiei abo mBOX
OPOEKTHUX I'PYI. YUHI GopMyIOThCA Y IPYIHU i IPaIOTh iIHAUBIAYAJIbHO YU
B IMapax HaJ[ OJHI€I0 i3 3aIIPONIOHOBAHUX TEM.

e «IleTopuKU» MOCHiIKYIOTH, AKi KPUBi OyJau mpeaMeToM BUBUEHHS MaTe-
MaTUKiB y pisHi uacu, pOSTISAAIOTH OCOGJIMBOCTI BUKOPUCTAHHSA ITUX
KPUBUX, 3’ COBYIOTh ITOXO/I;KEHHS IX Ha3B, 03HANOMJIIOIOTHCA 3 KUTTEBUM
OIJIAXOM MAaTeMaTHKiB, SKi HocaimKyBasau i KpuUBi. YUHAM MOJKHA 3a-
TIPOIIOHYBATH PO3TJIAHYTH iCTOPi0 JOCTiMKEeHHA BiKe BiTOMUX iM KPUBUX
(mapaboau, rimepboJau, eaimnca, KoJa) abo TUX, 1[0 OyAyTh BUBYATHU B CTap-
miiti mKoJai (cummycoimu, TaHreHcoigm). Kpim 1mboro, me, HampukJanm,
MOMKYTh OyTU TaKi KpUBi:
e cmipanap Apximena;

JIAHITIOTOBA JIiHifA;

JOKOH AHBE3i;

MUKJI01AA;

HekapriB jgucr.

9 «MaremMaTHKM» BUBYAIOTH Pi3HI cCcTeMU KOOPAMHAT i IpaBuja 11o0yI0BU
B HuX. JlidHAOTHCA, AKUMU (DOPMYJIaMU 3a1al0Th BijoMi iM KpuBi B HOBUX
cucreMax KoopAauHaT. 3’sCOBYIOTH IIepeBaru i HeJOJIiKKU ITUX CHUCTEeM KO-
opAWHAT i cmoco0u BUKOpUCTaHHSA. KoHcTpy-
I0I0Th CBOIO KPUBY Ta IIOLAIOTH 11 aHAJITUYHO
i rpadiyHO y KiTBKOX cucTeMax KOOPAWHAT.
YuHAM MOKHA 3alIPOIIOHYBATHA 03HANOMUTHUCS
IeTaJbHIiIle 3 OOHi€I0 i3 TaKUX CHUCTEeM KOOp-
IUHAT:
® IIPAMOKYTHA CCTeMa KOOPAWHAT Ha IIJIOIITIHI;
® IIPAMOKYTHA CHCTeMa KOOPAWHAT Y IIPOCTOPi;
e TIOJIAPHA CHUCTEMAa KOOPAWHAT;

e c(hepryHa cucTeMa KOOPAWHAT.
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e «KomMm’toTepHi nusaiiHepu» BUBUYAIOTH OMUH [
3 JoCTymHMX mnporpamuux sacobiB (Excel, iﬁmwwm '.ic.myﬁ:m_m:mﬂ“m
GeoGebra, Gran Ta iHmi) Aas 3py4HOI mOBY- = - '
IOBU KPHUBUX. 3a JOIIOMOI'OI OOPaHOI'o IIPO-
rpaMHOTro 3aco0y OyAyIOTh KPUBi, AKi BaKKO

no0yAyBaTU TPASUIIAHNM CIIOCOOOM.

Temu 111 TPOEKTHOI AiAIBHOCTI ITOBIJOMIIAIOTE-
cA YUYHAM HAIPUKIHII BepecHd.

PesynbTaTi poboTi HaJ IPOEKTOM OasKamo oop-
MUTH y BUIJIALL IPYIOBOTO IIOPTPOIio 3 KOMII’'IO-
TEePHOIO IIPe3eHTaIliclo.

3axXMCT IPOEKTiB MOIiJILHO IPOBECTH Ha II03aKJIACHOMY 3aX0Mi, 3aIIPOCUBIIIN
VUHIB iHIINX KJaciB, yuuTeiiB i 6aTbKiB.

HABYAJIbHUA NMPOEKT 2

BekToOpHU MeToph PO3B’A3yBaHHA
3apaud

et mpoeKT AOIMiIBPHO BUKOHYBATU 1HAMBiAyaJSbHO. YUHAM IIPOIMOHYETHCA
omparoBaTu Marepianm maparpada 12 i 3sHaliTM MOAZATKOBiI BimomocTi I1omo
3aCTOCYBAHHS BEKTOpPiB.

BekTopuuii MeTos po3B’ A3yBaHHA 3a4aU OB’ A3aHUN 3 BUKOPUCTAHHIM BJIACTI-
BocTel BeKTopiB. Oco0IMBiCTIO IILOT'O METOLY € Te, IO B IIPOIeci po3B’a3yBaHHA
3a/lau He BUHUKA€E IOTPe0du B POSTIIAJaHHI CKJIAJHUX FeOMETPUYHUX KOH(pirypa-
mifi. IHoxi 3a 1OITOMOr00 BEKTOPHOTO METOAY FeOMEeTPUYHY 3a/1aUy TOCUTH IIPOCTO
3BeCcTU OO0 ajrebpaiumoi, AKy Jeriie Po3B’sA3aTH, HilK BUXiAHY TeOMeTPUYHY.

3agaui, AKi po3B’A3YIOTH 3a JOIOMOIOI0 BEKTOPiB, IOAIIAOThHCA Ha adinHi
Ta meTpuuHi. [Tepiiri po3s’A3yI0Th i3 3aCTOCYBAHHAM JIUIIE JiHIHHUX OomepaIrii:
JTomaBaHHSA i BifHIMaHHS BEKTOPiB Ta MHOYKEHHA BeKTopa Ha umcao. Merpuuni
3a/1aui, KpiM iHIIIOTO, CTOCYIOTHCS 3HAXOIKEeHHA JOBKUHY BiipisdKa i Mmipu KyTa,
TOMY B IIpolleci iX po3B’sA3yBaHHS BHUKOPHCTOBYIOTH KPiM JIiHiHHMX omepairiit
CKAJIIPHUIT JOOYTOK BEKTOPIB.

YuHAM cJIif YyCBiZIOMUTH IIPABUJIO-OPIEHTUD PO3B’sI3yBaHHA METPUUHUX 3a-
Iad BEKTOPHUM MeTOoAOM. IIpoilocTpyeMo IpaBUIO-OPi€HTUP AJIS BUSHAUECHHS
JOBXKUWHU Bilpi3Ka BEeKTOPHUM METOIOM Ha KOHKPETHi# 3amaui.

s obumcieHHsa MOBKWHU Bimpiska HeoOXimHO:

e BuOpaTy Ha IJIOIWHI JBa HEKOJiHeapHUX BeKTopu (0asuCHi), MJOBKUHU

AKUX Ta KYT MiK SKUMU BBaYKAIOTHCA BiJOMUMU;
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BEKTOD, JOBKMHA IKOTO TOPiBHIOE NTOBKUHI IITYKAHOTO BiIpisKa, pO3KJIaCTH
3a 0a3UCHUMU BEKTOPaAMU;
00UYMCIANTU JOBKUHY IIYKAHOI'O Bifpiska, SK MOAYJb BEKTOpPa, 3a (POPMY-

no10: |d|= Jaz .

3amaua. Ha rinmorenysi AB TpukyTHuKa ABC B3saTO TOUKYy D, 1110 3aI0BOJIb-
Hse ymoBYy: BD:DA=3:1. Bupasutu mos:xuny Bigpiska CD uepes3 ITOBIKUHU
kKareris: CB =a, CA =b.

Po3g’asanns. Hexaii 6asucHuMu OyAyTh BEKTO- A

pu CA1i CB, ZC = 90°,

ﬁ|=a, 5|=b. Bupasumo D

BeKTOp CD uepe3 4 i b Ta sHaiimemMo ioro JIo-

BIKUHY. b
3 tpurkyruuka CAD @zﬁ+ﬁ=5+@;
ADTTAB, AB=d-b; C - B
- o L a
Ezl—z a-b a CD=5+a_b _ 3b+a
4 4 4 4

) . — . = — g -7 -
OcKinpKu ‘CD‘=\/C?, TO ‘CD‘= (3b;.a)2 _ «/9b2+iab+a2 .

ST — . 2 2 72 g2 T 9%” +a’
3a ymoBoio a L b, Ttomy ab=0. Ockinsku a“=a”, b° =b", To ‘CD‘z—.
2 2
Or:xe, CD:%.

BexTOpHMM MeTOAOM JOIIiJIBLHO PO3B’sA3yBATH TaKi reoMeTpHUHI 3agadui:

3a/laui Ha JOBENEHHA MapaJIeJIbHOCTI MPAMUX Ta BiApidKiB;

3aa4i Ha JOBEeJEeHHs TOro (PaKTy, 110 AedKa TOUKAa JiJIUTh BiIPisoK y JesaKo-
MY BiZHOIIIeHHI;

3a7auvi Ha JOBeJeHHSA HAJEXKHOCTI TPhOX TOUOK ONHill ITpaAMiii;

3aJlaui Ha JOBENEHHA MEPIEHANKYJIAPHOCTI IPAMUX Ta BiAPi3KiB;

3a7aui Ha JOBeJeHHA 3aJIe:KHOCTEeM MilK MOBMKUHAMU BipisKiB;

3a/laui Ha 3HAXOMKEHHSA BEJWYWHU KyTa.

HABYAJIbHUN NPOEKT 3
3HanomMa i He3HanomMma TPUroHomMeTpiIa

Knac nmopinserbes HA TPU IPYIIU: «iCTOPUKHU» , « MATEMAaTUKU » , « IPAKTUKU» .
Ko:keH yueHb MOKe B3ATU yUacTh Yy POOOTi ogHiel ab0 ABOX IIPOEKTHUX I'PYI.
YuHi (popMyIOThCA y TPYNHU i IPAIIOIOTH IHAWBIAYaJIbHO UM B ITapax HaJl OJHiEI0
i3 3aIrpOIIOHOBAHUX TEM.
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o «IcTopuku» MOCHiIKYIOTH BUHUKHEHHS TpuUroHomerpii Ta ii po3sBuUTOK
B OKpeMi mepiomu:
e zapomxkeHHa Tpuronometpii y CrapomaBuiii I'perrii;
® DO3BUTOK BUEHHA IIPO TPUTOHOMETPUUHI BeaWuMHU B Kpainax Cxoxmy;
® PO3BUTOK TpUroHomeTpii B €Bpormi.

ITronemeit Aob6ynb-Bada Periomonran

PesyabraTé pob0TH Ha IIPOEKTOM YUHi 3 Ipynu «IcTOpUKU» 0POPMIAIOTH
Y BUTJISAZI CTIHHIBOK 1 IpyIIOBOT0 MOPTQOJIi0 3 KOMII FOTEPHOIO IIPE3eHTAIli€T0.

g «MaTremaTuKHu» OIIaHOBYIOTH JOJaTKOBUI TEOPETUUHMUI MaTepiaj, IO CTO-
cyetrbesa reomerpii. Ile, HampukIag, MOKYTh OYTH TaKi IUTAHHSA:
e IIepiogWYHi mpolecHu i TPUTOHOMETPUYHI (PYyHKILIT;
e rpadiku TPUTOHOMETPUYHUX (PYHKILiii;
° TeopeMHu JOoJaBaHHA Ta GOPMYJIU KPATHUX KYTiB.
PesyabraTé poboTu Hag MPOeKTOM yuHi 3 rpynu «MaremaTuKu» ohopMJIs-
I0Th V BUTJIALL iHAUBiAyaabHOTO IOPTQHOIIiO.

e «IIpakTUKU» OOCIiIKYIOTH, Je 1 AK BUKOPUCTOBYIOTHCA BiJOMOCTi 3 TpuU-
roHOMeTpii.
TpuronoMmeTpisa BUHKUKJIA AK 3aci0 aaa BUMipIOBaHHSA BigcTaHeil i po3sMipis
Tin. Tomy HaliuacTinme BUKOPUCTOBYBaJU ii B acTpoHOMIii, reorpadii i mo-
pemiaBcTBi. Crepiy KOPUCTYBaJUCh MIPUMITUBHUMU BUMipIOBaJbHUMU
iHCTpyMeHTaMu: BificTaHi MipAaJauM MOTy3KaMu, KYTH — acTpPoJaAbiaMuU,
eKepaMu, eKJiMeTpaMu. 3roJ0M iHCTPYMEHTAPil yI0CKOHAIIOBAJIY i TeOpito
3barauyBaJjii, BBEJU HMOHATTS TPUTOHOMETPUUYHUX (PYHKITIM.
IlizHimnre BuABMIN, IO TPUTOHOMETPUUHI (PYHKI[II YyJ0BO ONUCYIOTH rap-
MOHIUHI KOJMBaAHHA Ta PisHi mepioguuHi mpoiiecu, TOMY OCOOJIUBO YACTO
CTaJIM BUKOPHUCTOBYBATH IX y (pisuii — ocobamBo Tam, Ae BigOyBaeTbcs
mepexiJ KPyroBux PyxiB y JiHiTiHI i HaBmakm (Pi3Hi BUAM KPUBOIINMIB).
Temep TpuUroHOMETpPil0 BUKOPUCTOBYIOTH B acTpPoHOMIii, reomesii, Mapk-
metigepii, pisuii, kpucramorpadii, ximii Ta iHmMUX HayKax, y AKUX PO3-
TIIAJaThCA JIiHITH]I po3dMipu i KyTH, a TAKOXK y HayKaxX, sIKi BUBUAIOTH
mepiogumuHi mIpoIiecu.
PesyabTaTé poboTH HaA IPOeKTOM yuHi 3 rpynu «I[IpakKTuKM» 0QOPMIIAIOTH
Y BUTJIAAL ITpe3eHTaIrii.
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HABYAJIbHUU NPOEKT 4
3aMOLLEeHHS MJIOLLMHU

Tema mpo 3aMOINeHHS IJIOIIWMHU IMTUPOKAa if 6baraTorpanHa. BoHa MicTuUTh
faraTo IpPoCTUX 3a/lau, JOCTYITHUX MOJIOAIIINM YUHAM i JOCUTD BaXKKUX, 3 AKNMU
He BCi CTYeHTU MOKYTh CIIPAaBUTHUCSH.

Yuuam 9 KJacy MOKHa 3aIIPOIIOHYBATU TaKi TeMu:

ITapkeru i cmyru.

3aMOIIeHHA IJIOIIVMHYA IPAaBUJILHUMY MHOTOKYTHUKAaMU.
3aMoIeHHA TIJIOIIMHY HANiBIPAaBUJIBHUMU MHOTOKYTHUKAMMU.
3aMOIIeHHA IIJIOIIMHY PiBHUMHU IIECTUKYTHUKAMU.
3aMOIIeHHA TIJIOIMHY PIBHUMHU I’ ATUKYTHUKAMMU.

ITapkeTu 3 mosimino.

CroxerHi mo3aiku.

. 3aMOIlleHHA IJIONMHU KOJbOPOBUMY MHOTOKYTHUKAMU.
HaBe,quo KiZbKa MPUKJIAiB CIOKETHUX MO3aiK.

P NSOk W=

3aMOIeHHA MJIOI[MHYU KOJbOPOBUMM MHOTOKYTHHKAMMU iMiTye 06’eMHe
300pakeHHs ab0 300pasKeHHA pesbe(HOI IOBEPXHi.

Hob6pe, AKIO B Ipolieci poboTH HAZ TPOEKTOM YUHi 3MOYKYThH CTBOPUTHU BJIACHI
IMiKaBi IMapKeT!u YU CIOKETHI Mo3aiKu. ¥ I[bOMY BHUOAIKY AOIIJIBHO IITPOBECTU
KOHKYPC TBOPUUX POOIT.
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HABYAJIbHUWN NPOEKT 5

OpHamMeHTM i reoMeTpUYHI
nepeTBOpPEeHHN

YuHni KJaacy GopMyoOThCAa B MaJii rpynu mo 2—3 ocobu. 3a OarKaHHAM YUHIB
MOJKHAa 3iICHIOBATHY iHAUBiAyaJbHY IPOEKTHY AidAJbHiCTE. Ko)KHaA rpymna obupae
1A TPOEKTHOI AiAJBHOCTI OAHY i3 3aIIPOIIOHOBAHUX HUKUE TEM.

e ITlo Take opunamenT. Koau i me 3’ABuUJIMCS mepIli OpHAMEHTH.

e Bugu opHaMeHTiB.

e XapaKTepHi pucu OpHAMEHTIB y Pi3HUX HApPOMiB.

bl i,
S
ﬁ“@“%mm

i a me e A s e he A A A me e Adme e u»

OpuamenT TypkMeHHCTAHY OpuamenT Hopserii

OpHaMeHTU TPUIIIBCHKOI KYJIbTYPH.
OpHaMeHTHU i BUIIMBKKU MOTO KpPAalo.
Bugu reoMmeTpruyHHUX IIEPETBOPEHb HA YKPAIHCHKUX BUINMBKAX.
Bugu reomeTpruUYHUX IIEPETBOPEHb B OpHAMEHTAaX Ha Pisb0JIeHHI 0 fepeBy.
TexHOJIOTisI CTBOPEHHA OPHAMEHTIB.
CTBOpPeHHA OPHAMEHTiB HAa OCHOBi mapaJieJlbHOTO MepeHeCeHHsd.
CTBOpeHHA OPHAMEHTIB HA OCHOBi I[eHTPAJbHOI CUMEeTpii.
CTBOpeHHA OPpHAMEHTiB Ha OCHOBi 0ChOBOI cuMeTpii.
CTBOpeHHA OPHAMEHTIiB HA OCHOBiI OBOPOTY.
CTBOpeHHA OpHAMEHTiB Ha OCHOBi momiOHOCTI.
CTBOpeHHA OPHAMEHTIB Ha OCHOBI KOMIIO3UILi il TeOMETPUYHUX II€PETBOPEHb.
Y aio6ieHi opHAMEHTH MO€I POAMHMU.
Komn’rorepHe CTBOpEeHHSA OpHAMEHTIB.

3aBIaHHA IJIA IPOEKTHOI AisIAbHOCTI 0aKaHO MOBIJOMUTH YUHAM Ilepel BU-
BUEHHAM TeMU «['eOMeTpUYHi ITIepeTBOPEeHHA» . Y IIPOIleci BUBYEHHS KOHKPETHOTO
TeOMETPUYHOTO IePETBOPEHHA Ha YPOIll YM B IIO3aYPOUYHUI Yac yUHI 3MOXKYTh
HOKa3yBaTU pPe3yJbTaTH CBOel mpoeKTHOI misabHOCTi. Iliciiss BuBUeHHS TeMU
IOIIiIbHO IPOBECTU BUCTABKY-KOH(MEPEHITilO.
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3aapaudi niaBULLLEHOI CKNaaHOCTI

959.

960.

961.

962.

963.

964.

965.

966.

967.

968.

969.

970.

971.

972.

973.

HoBeaiTs, 1110 B IPAMOKYTHOMY TPUKYTHUKY 3 TOCTPUM KyToM 15° 100yTOK
KaTeTiB MOPiBHIOE KBaJ[paTy MOJIOBUHU TilIOTEHY3MU.

KareTu mpsIMOKYTHOrO TPUKYTHUKA JOPiBHIOOTH @ i b. 3HAWIITH TOBXKUHY
OiceKTpucHu, IIPOBEIEHOI 40 TiIoTeHy3Mu.

KarteT mpaMOKYTHOTO TPUKYTHHKA AOPIBHIOE a4, a AiaMeTp BIHCAHOTO
KoJa d. S3HAHOITL TillOTeHy3Yy.

KareTu mpaAMOKYTHOTO TPUKYTHHUKA AOPiBHIOIOTH 5 cM i 12 cm. SHAHAITH
BificTaHb MiK IIeHTPaMM BIIMCAHOTO i OIIMCAHOTO KiJ.

JloBemiTh, 1110 mepUMETP IPAMOKYTHOTO TPUKYTHHKA HOPiBHIOE TiaMeTpy
KoJa, AKe JOTUKAETHCSA A0 MOro rimoTeHys3Hu i MPOoJOB/KeHb KaTeTis.
OcHoBu Tpamerlrii mopiBHIOIOTE 3 1 7, a 6iuHi cTOopoHM 2 i 2\/§ 3HaNIiTH
KyTHU Tparerrii.

HoBeniTs, 110 cymMa KaTeTiB MPSIMOKYTHOTO TPUKYTHUKA JOPiBHIOE CyMi
IiaMeTpiB OIMCAHOTO i BOMCAHOTO KiJI.

Touka MOTHUKY KOJia, BIIMCAHOTO B NMPAMOKYTHUH TPUKYTHUK, TiJIUTH
rinorenysy Ha yacTuHu 4 cMm i 6 cm. 3HAWAITHL pagiyc KoJja.

ITo6GynyiiTe TPUKYTHUK, 3HAIOUX MOTO MeIiaHy, 0iCeKTPHUCY i BUCOTY, IPO-
BelleHi 3 OgHiel BEpPIIIUHU.

3adavwa Hanoneona. KopucTyounuch Jullle ITUPKYJIeM, IOALIITH JaHe KOJIO
3 IIO3BHAYEHUM IIeHTPOM Ha YOTHUPU PiBHI YacTHHMU.

CropoHa mpaBuabHOro miecTukytuuka ABCDEF popiBHIOE a. S3HAWIITH
paziyc KoJja, BIuCaHoro B TPUKyTHUK ACD.

3HaAUIiTh KOOPAUHATU BEPIINH TPUKYTHUKA, SKINO KOOPAUHATU CepPequH
pioro cropiu: K(1; 2), P(3; 4), T(5; 1).

Hawo Touku A(a,; a,), B(b;; by) i uncsio n. 3HAUAITE KOOPAWHATH TAKOI
Touku P Bimpiska AB, mo AP : PB=1: n.

HoexiTs, 110 IJIOIAa TPUKYTHUKA 3 KyTamu o, 3, ¥ i paaiycom R omwuca-
HOro KoJia mopiBHIOe 2R2%sin osin Psin v.

Ha ctoponax AB, BC, CA piBHOCTOPOHHBOTO
TpukyTHUKA (Maja. 329) mo3HaYMMO TOUYKU
C,, A, Byraki, mo AC,: C,B = BA,;: A,C =
=CB,: B/A=1: 2. {Ik BigHOCATHCS IIJIOIIIi:
a) tpurkyTHukiB ABC i A;B,Cy;

0) Tpurkyrtauka ABC i Tpurkyruuka A,B,C,,
obmesxkenoro npamumu AA,, BB;i CC,?

Mau. 329
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974. KBaapar mioireio 64 cm? yueHb PO3pisaB Ha YOTUPU YACTUHMU i CKJIAB 3 HUX
IPAMOKYTHUK, CTOPOHU AKOT0 JOPiBHIOIOTE b cM i 13 cm (mas. 330). Homy
ILJIOIa NPAMOKYTHHKA He MTOPiBHIOE ILJIOINi KBaapara?

\

A \ D

" 7
e \ A D|_+~~

\ 1
B c |\ - B
T C
Mag. 330

975. Touka M poamimrena Bcepenuui xkBagpara ABCD Tak, mo ZMAB=30°,
ZMCB=15°., 3uatigite Kyr AMB.

976. 3HaliaiTh KyTHu onyKJoro yotTupukytanka ABCD, ctopoHu sakoro: AD =4,
DC =2, CB=5—\/§, AB=5x/§, miaroHaib AC=2ﬁ.

977. B onykaomy yotupukyTHuky ABCD Bimomi kyru: £LBAC =20°, ZBCA =35°,
ZBDC =40° ZBDA =70°. 3HalifiTh KYT MiK JiaroHaJsIMI YOTUPUKYTHUKA.

978. 3HaigiTh KyT MixK cTOpoHOI0 AD omnyKJioro uotupukytHuka ABCD i tioro gia-
rouaJuro AC, axkmo LCAB=50°, ZABD=60°, Z/DBC=20°, ZCDB=30°.

979. Ha croponax BC i CD kBaapara nmosHaueno Touku M i K Taki, 1110 mnepumeTp
TpukyTHuka M KC nopiBHIOE IIOJOBUHI ImepuMeTpa KBajgpaTa. SHaAUIITH
KyT MAK.

980. Ha npoTujie;XxHUX CTOPOHAX IIapajejorpaMa siK Ha CTOPOHAaX 11034 HUM II0-
OymoBaHO KBaapaTu. JloBexiTh, 110 IpAMa, AKa IPOXOIUTH Yepe3 IeHTPU
KBaJparTiB, IPOXOAUTh TAKOK Uepe3 TOUKY MePEeTUuHY miaroHasieil mapaJe-
JorpamMma.

HoBexits TBepmkenHs 981—986.

981. fkiImo BIMcaHe B TPUKYTHUK KOJIO JOTUKAaETheA fioro cropin AB, BC i CA
B Toukax C,;, 4;, B;, To AA,, BB,, CC, iepeTUHAIOTHCA B OTHIi#N TOUIII.

982. fAKImo K00, IEHTP AKOro JIEXKUTh Ha CTOPOHI AB TPUKYTHHKA, NJOTUKA-
eTbcs no tioro cropin AC i BC y Toukax B;, A;, a pawmi AA, i BB, mepe-
TuHaTLeA B Touni P, to CP 1L AB.

983. [106yTOK MOBKUH BiIpisKiB, AKi CIIOJYyYaIOTh IIEHTP BIIMCAHOTO B TPUKYT-
HUKHJ K0JIa 3 BepIINHAMY TPUKYTHUKA, HopiBHIoE 4Rr2.

984. fx1mo O — 1eHTp OIMCAHOTO HaBKOJIO TPUKYTHUKA ABC KoJa, a I — meHTp
BIIMCAHOT'O KOJIa, TO

AO BO CO PR’

984. fAxImo yoTupu IpaMi, IepeTHHAUYNChL OAHA 3 OJHOI0, YTBOPIOIOTH YOTUPHI
TPUKYTHUKM, TO YOTHUPU KOJA, OMMMCAHI HABKOJIO I[UX TPUKYTHUKIB, IPO-
XOIATH Uepe3 OAHY TOUKY, a IXHi IeHTPU JeKaTh HAa OJHOMY KOJIi, AKe
TAKOXK IIPOXOJUTH Uepe3 Ty caMy TOUKY.
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986.

987.

988.

989.

990.

991.

992.

993.

994.

995.

996.

997.

998.

999.

CTopoHM TPUKYTHUKA JOPiBHIOOTH @, b, ¢, a 10T0 B BEPIIINHU € [[eHTPaMu
KiJI, KOJKHe 3 AKHX JOTHUKAETHCA MO ABOX IHINMMNX. SHAWIITH pagiycu mux
KiJI, a TakOoK pagiyc KoJia, AKe JOTUKAEThCI A0 KOKHOIO0 3 ITUX TPhOX KiJI.
PosrasubTe yci Bumagku.

CTOpOHM BIKMCAHOTO B KOJIO TPUKYTHHUKA JOPiBHIOIOTH T, rJ3 , 2r i Big-
TUHAIOTh CeTMEHTH, IJIOI AKWX AOPiBHIOIOTH S;, S,, S;. loBemits, 110
maoiia TpUKyTHUKa S = S; — S, — S5,

Ha miametpi AB B3saTo moBinbui Touku C, D i Ha Bigpiskax AC, CD, DB,
K Ha JiaMeTpax, Io0yIoBaHO MeHII KoJja. J[oBeaiTh, 1110 JOBXKUHU TPHOX
MEeHIINX KiJl ¥ cyMi ZOPiBHIOIOTH AOBXKWHI HAWOiJIBIIIOTO KoOJIa.

Yepe3 TOUKY KOJa pajiyca r IPOXOAATH AJOTHUYHI 1O HBOTO IBAa MEHIITi
KoJia, AKi JiJIATh KPyT, o0MeKeHUI KOJOM pajiyca r, Ha TPU PiBHOBEJIMKI
(dirypu. 3HaigiTs pagiycu MeHIINX KiJ.

¥ KoJio paziyca r BIIMCaHO TPHU PiBHI KoJa Tak, 0 KOKHE 3 HUX BHYTPIIII-
HiM cII0cO00M JOTHUKAETHCA A0 JaHOT'O K0JIA i 30BHIIITHIM — 10 ABOX PiBHUX
oMy Kin. 3HaUAiTh Mol ceMu (iryp, Ha AKi BIMcaHi KoJia MOAIIAIOTH
IaHUU Kpyr paziyca r.

Ha pagiyci OA xoma, AK Ha mgiameTpi, moOymoBaHe MeHIIe Kojio. Hexait
B i C — TouKH, B IKUX MeHIIe i 0iJbIlle KOJIO ITepeTuHAae JOBIILHUH IPO-
MiHb, mpoBenenuii 3 Touku O. JloBeniTs, 1o noB:kuau nyr AB i AC piBHi.
3 TOuKHU KoJjia mpoBeneHi ABi piBHi xopau AB i AC, aKi ginars Kpyr, ooMe-
JKeHUH UM KOJIOM, Ha TPU PiBHOBeJUKi (irypu. Suaiigite mipy Kyta BAC.
Touka P 3HaxXoAUTHCA Ha BifmcTaHi 2r Bifg meHTpa Kpyra paziyca r. Yepes P
IPOBEIEHO JIBa IIPOMEHi, AKi AiJATHL KPYyr HAa TPU PiBHOBEJIUWKI YacTHUHMU.
3HAHAITh Mipy KyTa MisK [MUMHU IPOMEHAMU.

Y KpyroBuii cexTop 3 KyroM 60° Bomcano Kpyr. 3HaWOiTh BiZHOIIEHHS
ILJIOIIWH AaHOTO CEeKTOopa i BIIMCAHOTO KPyTa.

HMano aABC. Ha npamux BC, CA i AB nano Touku A;, B, i C, BiamoBigHo
raki, mo AC, =oC,B, BB, =BA,C, CB, =7B A. [loBexiTh, 110 AKI0 TOYKH
A,, By, C, nexxarb Ha ofHil npamiit, To offy=—1. Yu npaBuibHO 00epHEHE
TBEpAKeHHA?

Yepes Bepminuay C mapaienorpama ABCD mipoBefeHo pAMYy [, sKa Imepe-
TuHae npami AB i AD Bigmosigzo B Toukax M i N. oBeniTh, 110 AKIIO
DC=kKAM, BC=IlAN, ok +1=1.

¥V axomy BimHOMIEeHH] AinuTh cTopony AC TPOMiHb, IIT0 BUXOIUTH 3 BEPIIIN-
HU B TpukyTHuKa ABC i IPpOXOAUTh Uepes cepelnHy MediaHu, IPoBeaeHol
3 BepmuHu A?

Mepiana AM, Toukamu K i M noginena ma Tpu piBHi wactunu. Ha aki
YaCTUHU MiJIATH cTopoHy AB mpomeri CK i CM?

3HaAWAITh IJIONTY TPUKYTHUKA S: a) 3a fioro mexianow m, i kyramu B, C;
0) sa iioro mexianamu m,, m,, m,,

1000. 3Harouu KyTHU TPpU KYTHUKA, BUPA3iTh KyT Mi’K MeJiaHOIO i BUCOTOIO, IO

BUXOJATH 3 OHi€l BepIIUHMN.

1001. Mexiana — cepenHs IIPOIOPIIifiHA CTOPiH, IO BUXOIATL 3 ONHiel Bep-

IMUHA. SHAUAITh KYT TPUKYTHUKA IPU Iill BepIIUHi.
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1002.

1003.

1004.

1005.

1006.

1007.

Honatkn

3HalgiTh Ha MeiaHi TPUKYTHUKA TaKy TOUKY, UYepe3 SKy MOKHAa IIPOo-
BECTH TiJIBKU OJHY IIPAMY, AKA JiJUTH ILJIOIITY JAHOTO TPUKYTHUKA Y Bij-

HomrenHi 1 : 2.

3HangiTe ol Qiryp, Ha AKi Kpyr pamiyca r pos30uBaeTbcA XOopaaMu
AC i BD, 1o nepeTuHaoThcA, Koau ayru AB, BC, CD i DA maioTh Bin-

nosigao 150°, 30°, 90° i 90°.

hy, hy, hy — BUCOTH TPUKYTHUKA, a I — pajiyc BoucaHoro Koiua. Iose-

; 1 N 1 N 1 1

A e o o T

Ha cropoHax mpaMOKYTHOrO TPUKYTHHUKA, AK
Ha miamMeTrpax, mobdyaoBaHo miBKoJja (mai. 331).
HoBemiTs, 1110 cyMa 1ol S, i S, yTBOpeHUX cep-
OUKiB TOPiBHIOE IIJIOIIL S JaHOTO TPUKYTHUKA.
3adavwa Apximeda. 3 ogHOTO GOKY Bim mpamoi
AB npoegeHo niBkoJia miamerpiB AC, CBi AB
(man. 332). Ilpama CM, mepueHAUKYJIAPHA
o AB, mepeTuHae HalOiJIbIle TiBKOJIO B TOYIIi
M. OoseniTh, mio miaoina Qirypu, odOmMeskeHOI
DaHUMM MiBKOJIaMHU, OOPiBHIOE ILJIOIIL Kpyra
niamerpa CM.

3adawa I[Tmonemes. [[oBeniTh, 1110 B YOTUPUKYT-
HUKY, BILCAHOMY B KOJIO, CyMa JOOYTKiB IIPOTH-
JIeKHUX CTOPiH MOpPiBHIOE JOOYTKY AiaroHaseii.

3apavi ans noBTOPEHHS

Oo po3piny 1

1008.

1009.

1010.

1011.

C

72

A B

Mau. 331

Cc
Mau. 332

Kareru npsaMoKyTHOro TPUKYTHUKA HOPiBHIOOTE b cMm i 12 cm. S3HAKAITH

CUHYCHU, KOCUHYCH i TAHT€HCU KYTiB TPUKYTHUKA.

O06umciaiTh KyTu piBHOOIUHOI Tpamellii, AKII0 CUHYC OJZHOTO 3 HHUX JO-

piBHIOE —3
g "

O06umcaiTh:
a) sin® 36°+ cos® 36° —tg” 45°;

6) c0s60°sin 30°—sin 60° cos 30°+cos120°tg 135°;

B) tg135°tg45°—-sin30°cos120°;
r) 2cos45°sin45°—sin®60°—cos”® 60°.

1
3HaigiTe coso i tgo, AKIIO sinoczg, 90°< o <180°.
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1012.

1013.

1014.

1015.

1016.

1017.

1018.

1019.

1020.

1021.

1022.

1023.

1024.

. . . . 4
3uaigiTe sino i tgo, aximo cosoczg .

CropocTiTh BUpasn:
a) sin® o.+cos’® o.—cos’ B;

6) sinosin (180° —oc)—cos o cos(180°— oc) ;

sin® o

B) Sil’l2 (1800 —(X)‘l' COS2 a+m

b

cos(180°-a)  sina
cos(90°—a) sin(90°—0)

O — 1eHTp KoJia, BOUCAHOTO B TPUKYTHUK ABC. 3HAHIiTh:
. 1
a) 4B, akmio xocurnyc LAOC mopiBHIOE _E;

V3

0) LAOC, sakrmio sinB=7.

OcHoBU pPiBHOOGIUHOI Tparellii, y AKy MOKHa BIIMICATHU KOJIO, IIPOMOPIifiHi
yucaam 3 i 11. 3HalgiTh cuHycH KyTiB Tpamerrii.
IToGynyiiTe piBHOOEAPEHUH TPUKYTHUK 3a OiUHOIO CTOPOHOIO 6 ¢M i KyTOM

IPU OCHOBi, KOCUHYC SIKOTO JOPiBHIOE §

IToGynmyiiTe piBHOOEAPEHNUI TPUKYTHUK, SKIIIO BICOTA, IIPOBeaeHa 10 OiuHOol

. . ) 4
CTOPOHH, IOPiBHIOE 4 CM, a TaHreHC KyTa IPKU OCHOBL ZOPiBHIOE 3

Kocunycu rocrpux KyTiB piBHOOiunHOI Tpamemnii gopisxropors 0,8 i 0,6.
YoMy mOpPiBHIOIOTH CUHYC, KOCUHYC i TaHTEHC HOT0 TymuX KyTiB?

AK, BL, CM — wmegiaau aABC. 3HaigiTh KOOPpAMHATH TOUKU L, SAKIIO
A(-3; —-1), B(—2; 1), K(1; —1).

Bigpiszox M N touxkamu K i P noxineno uHa tpu piBHi vactuau (MK = KP =
= PN). 3HangiTe KoopauHaTtu Touku N, akiio M(2; —4), P(—6; 2).
3HalaiTe croporu Ta miaoiny aABC, akmio A(a; b), B(—a; b), C(—a; —b)
i Touka A smexkuts y III koopauHaTHINT UBepTi.

Hano ~ABC, y asxkoro A(7; 5), B(4; 1), C(—4; 7). 3uaiigiTs JOBKUHU MeiaHu,
BUCOTHU i OiceKTpucu, MpOBeIeHUX 3 BepIuHu B.

BukopucToByoun yMOBY IIOTIepeIHLOI 3a/1aUi, HATTUIIITH PiBHAHHSA MeIiaHu,
BUCOTHU i OiceKTpucu, MpOBeIeHUX 3 BepIIuHu B.

Touku A(2; —5) i C(2; —1) e BepmuHamu KBaapata ABCD. Hanwumiits
PiBHAHHA KOJIa, BOMCAHOIO B M€l KBaJIpaT, Ta KOJa, OIIICAHOTO HAaBKOJIO
HBOrO. 3HANAITH, HEBiLOMi BepIINHU KBajparTa.
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1025.

1026.

1027.

1028.

1029.

1030.

1031.

1032.

1033.

1034.

Honatkn

Ha oci a6cmuc smaiigite Touky M, sgKa piBHOBifmajeHa Bim mouaTKy
KoopamHaT i Big Touku P(2; 3).
Hanumrite piBHAHHA npamoi, Aka npoxoauTh ueped Touku A(l; 4)
i B(—2; 1). 3HaiigiTe 00Uy TPUKYTHUKA, SKUHN BiATUHAE 1A IpAMa Bix
oceli KOOpPAWHAT.
Hanuimites piBHAHHA OpaAMOi, AKa TPOXOAUTH Yepesd IEHTPU ABOX KiJi:
x2+y2—4x+2y=01ix?+ y?+ 4x — 6t = 3.
Hosenits, 1mo TpuKyTHUK 3 BepmmHamu A(3; 4), B(6; —2), C(—3; 1) —
piBHOOEApEeHUI. SHANIITH HOTO ILJIOIIY.
Bceranosits Bung vorupurkytauka ABCD, akio A(3; 1), B(4; 6), C(9; 7),
D(8; 2). 3uaiigiTs fioro mepuMeTp i MJIOITY.
HamuimiTes piBHAHHSA K0J1a, OIMMCAHOTO HABKOJIO TPUKYTHUKA ABC, AKIIO
A(1; 8), B(2; —4), C(—3; —2).
Yu MorKHA onrcaT KOJI0 HaBKOJIO yoTupukyTHuka ABCD, ko A(—4; 3),
B(-1; 6), C(4; 1), D(-1; —2)? Yu icHye Ko0JIO, BIKUCAHE B IIed YOTUPU-
KyTHuK? HanuiiTs piBHAHHA KoJa, AKINO e MOKJINBO.
ITobynyiiTe KoJio, 3aaHe PiBHAHHIM:

2 2
a) (x+2) +y°=9;
6) (x—4) +(y+2)" =16;
B) x*+(y-3)" =4.

SHAUAITh IJIOITYy TPUKYTHUKA, YTBOPEHOTO IIPUW IepeTmHi mpsamol AB
3 ocAMHU KoopauHAaT, Ao A(2; —3) i B(6; 3). HanuriTs piBHAHHS KoJIa,
OIIMCAHOT'0 HABKOJIO IILOTO TPUKYTHUKA.

HoBenits, 110 JIiHisA, 3ajaHa PiBHAHHAM x2+6x+y2 =0, € piBHAHHAM
KoJsa. Yu Oyzne Bimpisox AB miaMeTpoM IIbOI'O KoOJia, SKIIIO A(—5;\/g ),

B(—1;—J5)?

Ao po3piny 2

1035.

1036.
1037.
1038.

Ilo6yayiiTe Tpu AOBiNbHI BekTOpH d, b, ¢. IloGyxyiire BekTop d Ta-
Kuit, 1mo:

a) d=a+2b;

6) d=2d-3b;

B) d=0,5d —3b +2¢;

r) d=ad+0,5b—2¢.

Uu pisui Bexropu AB i CD, sikmo A(1; 6), B(3; 2), C(0; -1), D(2; —5)?
3HalIiTh MOAYJIb BeKTOpa p =24 —8b, Ko 4= (1; 3), b= (—2; O) .

IIpu AKuUX 3HAUEHHAX X BEKTOPU ﬁz(x; —2) ib =(—4; 2x) KoJriHeapHi?
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1039.

1040.

1041.

1042.

1043.

1044.

1045.

1046.

1047.

1048.
1049.

1050.

1051.

1052.

1053.

1054.

1055.

1056.

3HaWAITh KOOPAWHATH BEKTOpA E, AKIITO:

a) A(1; 3), B(=2; 4);

6) A(—6; 8), B(1; —3);

B) A(0; a), B(a; 0);

r) A(m; n), B(—m; n).

Hamo Trouxku M(—1; 4), N(2; —3), A(—2; 1). 3uaiigiTe KoopanHaT TOYKU B
TakKoi, II0 AB=MN.

3HaligiTh KOOPAMHATH BEKTOpa d, AKUI CIiBHANPAMJIEHUH J0 BEeKTOpa
p= (3; —4), AKIIO0 |é| =15.

Hosenits, mo Toukm A(—1; 3), B(4; 5), C(19; 11) nexarsr Ha OnHIN
IpAMIiiA.

3HAULITL CKAJAPHUI JOOYTOK BEKTOPiB (ﬁz—Zﬁ) i (2171+7L), AKIITO
| =[] =1, (7,73 ) = 60°.

IIpu ssKoMy 3HAUYEHHI p CKAIAPHUY T00yTOK BEKTOPIB d = (3; p) ib= (—4; 3)
mopiBHioE 67

Cropona mpaBuyibHOTO TpukyTHuka ABC mopiBHiIoE 2 cm. OOUHCIiTH
AB.AC, AB-BC, AC-BC.

HoBeniTh, 110 AiaroHasi yotupukyTHUKa ABCD neprneHIuKyJIApHi, AKIIT0
A(-5; —4), B(—4; 2), C(1; 6), D(1; —-1).

IIpu akux 3HAUEHHAX X BEKTOPU ﬁ=(2; x) is= (x; x+3) IeprIeHauKY-
JSAPHL?

3HaWAITL MOAYJIbL BEeKTOpPa ﬁ1=d+25, Axmo |dl=2, |5|=1, (d’; 5):600.
3HaigiTh KocuHycu KyTiB TpukyTtHuka ABC, akmo A(—1; 2), B(3; 5),
Cc(2; -1).

[Ipy AKUX 3HAUEHHAX @ KyT Mix Bektopamu m=(6;a) i b(-5;a-1)
Tynui?

BHaNAITH KYT Misk BeKTOpaM# @ i b, AKIO BEKTOP d+2b HepIeHAnKy-
JIApHUR K0 BekTOpa 4 —2b.

3HalIiTh KOOPAUHATYA BeKTOpa P, SKIIO BiH MePHeHIUKYIAPHU 10 BEeK-
ropa m(1; -3) i |p|=310.

Hawmo Tourku A(4; —2) i B(2; —5). 3anumiithy piBHAHHA OTPAMOi, SKa IO-
TUKAETHCSA 10 KoJia aiamerpa AB y Touri A.

Hanuimite piBHAHHS DOTUYHUX, NpoBemeHux 3 Touku A(H; 0) mo KoJaa
x2+y?=09.

Hexait O — Touka nmepetuny Menian Tpukytauka ABC. BupasiTs BeKTOp
AO uepes sextopu AB=d i AC=b.

Hexait Touku P i K — cepenunu cropia BC i CD napaaenorpama ABCD.
Bupasits BeKTOpU A—P, ﬁ, PK yepes BeKTOPU AB=d i AD=b.
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Honatkn

0o po3piny 3

1057.

1058.

1059.

1060.

1061.

1062.

1063.

1064.
1065.

1066.

1067.

1068.

1069.

1070.

1071.

1072.

1073.

3HangiTe HeBigoMi ctopouu aABC, sSKIo:
a) AB =3 cm, BC = 8 cm, £B=60°%

6) AB = 6 cm, AC = 4 cw, cosB:%;

B) AC — AB =6 cm, BC =8 cm, £ZB=120%

r) AC =6 cm, BC = 14 cm, LA =60°.

CTOopoHMN TPUKYTHHKA MNpoIopHiiHi umcaam 7, 8 i 13. 3HalgiTe Haii-
OiBINIMIT KYT TPUKYTHUKA, SKIIO HOT0 mepumeTp 56 cm.

Hiaronasi mapajejorpama gopiBHIOOTH 12 cm i 32 cM, a ogHA 31 cTOpiH
14 cv. 3HAHAITE MePUMETp IapaJiejiorpaMa Ta KyT MisK HOro JiaroHaJaMu.
CropoHU TPUKYTHHKA JopiBHIOIOTL 11 cMm, 23 cm i 30 cMm. 3HalAiTEL HOB-
JKUHY MeIiaHu, IPOBeAeHol A0 Hali6iJIbInol CTOPOHMU.

Y AMNP MN =12 cMm, sin N = 0,4, sin P = 0,6. 3uaiigite MP.

Y rABC AB = BC = 6 cMm, sin A = 0,4. 3HaigiTe BigcTanb Bif TOUKU
mepeTuHy MeAiaH TPUKYTHUKA OO I[eHTPa KO0Ja, OIMCAHOIO0 HaBKOJIO
TPUKYTHUKA.

AL — OGicektpuca piBHoOenpenoro aABC (AB = BC), BL = a, ZA=20.
3HaNIiTh CTOPOHU TPUKYTHUKA i JOBKUHU #oro GiceKkTpuc.

BM — wmeniana nABC, BM =m, ZABM =0, ZCBM =f. 3uaiigits AB.
OcHoBu Tparerii 1opiBHIOIOTEL 6 cM i 24 cM. 3HAWAITH pagiycu BIIICAHOTO
i omucaHoOTO KiJ.

Ha cropouax AB i BC aABC B3aro touku K i T rak, mo AB = 10 cwm,
AK =2 cm, BC = 14 cm, TC = 9 cm. 3HAUIITh IJIOIY YOTUPUKYTHUKA
AKTC, axmo S, ;. =28 cm?

ITepunmerp nmapanesorpamMa gopisHIoe 52 ¢Mm, a itoro mioira 60 cm?. 3uaii-
IiTh CTOPOHU i BUCOTH mapaJjejiorpaMa, SKIIo ioro rocrpuii Kyt 30°.
IIBi cTopoHU TPUKYTHUKA MTOPiBHIOIOTL 6 cM i 8 cM, a Bucora, IIpoBeieHA
3 1iei camol BepmuHU, — 4 cM. 3HAUAITH pagiyc OIMMCAaHOTO KOJa.
Ocuosu piBHOOiuHOI Tpamerii ABCD nopiBuiooTh 11 cm i 21 cMm, a 6iuna
cropoHa — 13 cm. 3HaUAITL pagiycu Kiu:

a) omMcaHOTO HAaBKOJIO Tpallellii;

6) Boucauoro B AABC;

B) BOucaHoro B aACD.

¥ rpamneriii ABCD ocuoBu BC i AD nopiBHIOIOTE BiAmoBiguo 9 cm i 14 cm,
a AB=8 cwm. 3uaiigite CD, axmio LA = 60°.

3HaWmiTEL BUCOTY Tpamelrii, akimo ii miaronami AC i BD mepeTruHAIOTLCI
BTouni Oi AC=10 ecm, BD=6 cMm, LZAOC = 120°.

OpHa 3i cTopiu TpuKyTHUKA Ha 6 cM 6isbIma 3a inmry, a KyT Mmisk Humu 30°.
SHaANIITh IIi CTOPOHU, SAKIIO ILJIOINA TPUKYTHUKA HopiBHIoe 40 cMm.
3HaAUIITh pagiycu BIIMCAHOI'O Ta OIIMCAHOTO KiJ TPUKYTHUKA 31 CTOPOHAMU
13 cMm, 20 cm, 21 cMm.
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1074.

1075.

1076.

1077.

3HalaiTh BUCOTU TPUKYTHUKA, SIKIIO HOr0 CTOPOHU AOPiBHIOIOTH 6 cM,
25 cMm, 29 cm.

Tpu Kosa pagiycis 6 cm, 7 cM, 8 ¢cM IIOIIaPHO JOTUKAIOTHCS OJHE IO OHOTO.
3HaAWAITh IJIOITY TPUKYTHUKA, BEPIIUHU AKOTO 30iraloThCsa 3 IeHTPaMU
ouX KiJj.

ITenTp KoJMa, BOMCAHOTO B TPDUKYTHUK 3i cropoHamu 11 cm, 25 cm i 30 cm,
CIIOJIYUYEHO 3 BepIIMHAMHN TPUKYTHUKA. SHAUMITH IIJIOIIl TPUKYTHUKIB,
AK1 Ipu IIbOMY YTBOPUJIUCAH.

3HaiaiTe miaIoily Tpamelii, AKImMo ii ocHoBuU mopiBHioOTHL 4 c¢cMm i 25 cwm,
a 6iuni croporu 13 cm i 20 cMm.

Ho po3piny 4

1078.

1079.

1080.

1081.
1082.
1083.

1084.

1085.

1086.

1087.

1088.

1089.

1090.

3HAUAITh KYTH OIIYKJIOTO I’ ITUKYTHUKA, AKIIO BOHU IPOIIOPIIifiHi uuc-
aam 3, 4, 5, 7, 8.

IlenTpanbHUIT KyT IPAaBUJIBHOTO N-KYTHUKA V 4 pasu MEHIIHUH 3a H0oro
BHYTPIIIHIiN KyT. SHAUIITE n.

Haxpecaite Koso giamerpa 6 cm. BoumriTe B K0JI0 i onuItiTe HaBKOJIO
HBOTO MIPABUJIBHI N-KYTHUKK Ta OOUMUCIITh IX IIepUMeTPHU, SAKIIO0:

a)n = 3; B) n = 6;

0) n = 4; ryn=12.

3HaliTh KyTU MPaBUJIBLHOTO ABAHAAIATUKYTHUKA.

Yu icHye TpaBUJILHUHA MHOTOKYTHUK, Y IKOTO KOKEH Ky T AopiBHIOE 145°7
Y mpaBuABHUN TPUKYTHUK BIMCAHO KOJIO, & B KOJO BIIMCAHO KBAaapar.
3HaWAiTh CTOPOHY TPUKYTHUKA, AKIINO BOHA Ha 5 cM OijbIla 3a CTOPOHY
KBajpara.

V¥ KoJio BIIcaHo KBaJApaT i IpaBUIbHUN IMIECTUKYTHUK. [lepuMeTp KBa-
pata mopiBHioe 24 cM. S3HAHAITH IEPUMETP i IJIOINY IIeCTUKYTHUKA.
Haskosio Kojta onucaHuii IpaBUJIbHUN TPUKYTHUK, a B KOJIO BIIMCAHUI
MIPaBUJIbLHUN IIeCTUKYTHUK, IIepuMeTp AKoro 18 cM. 3HaliaiTh mepumeTp
i mIomy TpUKyTHUKA.

Jlamo mpaBUJbHUI IMTECTUKYTHUK 3i CTOPOHOIO 4 ¢cM. SHAUAITH MINPUHY
i IOy KiJnbIsA, YTBOPEHOr0 KOJIaMU, BIIMCAHUM i OIMMMCAHUM HABKOJIO
IIECTUKYTHUKA.

¥V kpyrosuii cekrop AOB pazniyca OA = 10 cm BOomcaHo KoJio. SHAWIITH

BimHOWIEHHA ILIOI CEKTOpa i Kpyra, AKII0 S, x =25V/3.

VY Kol 1OBKMHOI 24T CcM IIPOBEIEeHO XOPAY TOBXKMHOIO 12\/§ cM. 3Haii-
IiTh OJOBMKUHM AYT, Ha AKi I XOpaa PO3Oijsae KOoJIo.

VY koii, moB:KUHA IKOT0 NOpiBHIOE 36T cM, Ha BimcTaHi 9 cMm Bim meHTpa
IIPOBEJEHO XOPAY. SHAWAITh JOBXKUHY MEHIIIOI 3 YTBOPEHUX AYT.
3HaUOiTh IJIOITY ceKTopa pamiyca 6 cM, AKIIO IpagycHa Mipa Horo gyru
mopiBHioe 150°.
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1091.

1092.

HdonaTtku

Y KpyroBuii cCeKTOp 3 IeHTpalbHuM KyToM 120° Brircano Kpyr. S3HaANIITE
IJIOITY IITHOTO KPyra, SIKIIO Pagiyc JaHOTO Kpyra mopiBHioe R.

Hagrkouio kBazpara 3i croporoo 10 cm omucano KoJio. B ogux 3 yTBOpe-
HUX CerMeHTiB BIIMCAHO KBaapaT. SHAWAITH ILIOINY IILOTO KBaapara.

0o po3apiny 5

1093.

1094.

1095.

1096.

1097.

1098.

1099.

1100.

1101.

1102.

1103.

1104.

1105.

1106.

3HaAUAITh KOOPAUHATHA TOUKU, AKa cuMeTpuuHa Toulli A(3; —5) BigHOCHO
Touku Q(—1; 4).

Yu mae ~ABC, y akoro A(—6; —1), B(—3; 5), C(3; 2), Bick cumeTrpii? AxIimo
Mae€, TO BANMUIIIThH il piBHAHHA.

AC — pmiaroHayib KBajpaTa, CTOPOHU SAKOTO IapajesibHi 0CIM KOOPAMHAT.
3anuIriTh piBHAHHSA ocell cuMeTpii 1boro KBaapara, axigo A(1; 2), C(5; 6).
Koo pazgiyca 3 morukaeTrbes mo oceil KoopauHaT v I uBepri. SanuuriTs
PiBHAHHSA IIHOTO KOJIA i KOJa, CHMETPUUYHOI'0 JaHOMY BiTHOCHO:

a) MoyaTKy KOOpPAUHAT; B) Ooci opaumHAT;

6) oci abcruc; r) mpamoi y = 2x.

Yu MoKyTh TPUKYTHUKT ABC i MNP 6yTu CUMETPUUYHNMU BiJHOCHO
IeAKOol Touxku? ¥ pasi mMO3UTHBHOI BIAIOBiAi 3HAMAITH KOOPAWMHATH Ii€l
Tourw, axkmo A(1;-3), B(5;-2), C(3;1), M (-3;1), N(-7;0), P(-5;-3).
BceranoBiTh Bug uotupukytHuka ABCD i HanumriTh piBHAHHS HOTO Oocelt
cumerpii, axmo A(-2;2), B(6;2), C(6;-4), D(-2;—4).

Hawmo Tpukytauxku ABC i ADC. [loBenits, 1o Touku B i D cumeTpuuHi
BimmocHO mpamoi AC, akio AB =AD i BC =CD.

IIpu mapanenbHOMY II€epeHECEHHI Ha BEKTOP d KOJIO (x - 2)2 + ( y+ 5)2 =16

IIePEeXOAUTH y KOIo (X + 2)2 +(y+ 2)2 =16. 3HaliiTh KOOPIUHATY BEKTOPA 4.
3HalgiTh HAWMEHINIHWI, KYyT HPU IIOBOPOTI HA AKUNH IpaBUIbHUI
I’ ATUKYTHUK MEePeXOoIuTh caM y cebe.

IToGynyiiTe KBagpaT 3i CTOPOHOIO 4 ¢M i IOBEePHITH IOTO HABKOJO TOY-
KM mepeTuHy AiaroHajeil Ha KyT 45° CKiIbKM BepIIUH Mae€ YTBOPEHUN
n-KyTHUK? A CKinbKH oceii cuMeTpii?

O — TouKa mepeTuHy MenaiaH piBHocTOpoHHBOTO AABC. Ilpu mapasenb-
HOMY IepeHeceHHi Touka A BimoOpasmiaca Ha Touky O. BukomaiitTe ma-
panenbHe nepeHeceHHs aABC. 3HaiAiTh mepuMeTp MOOYJOBAHOTO TPHU-
KYTHUKA, AKIIO0 S, o5 = SV3.

Hamo pom6ou ABCD i MNPK. ZA=50°, ZN=130° AC : BD =4 : 5.
SHaligiTe giaromaii pomoa MNPK, skimo foro mioia gopisuioe 40 cm?.
ITpsama M N, napanenbua ocHoBi AC AABC, giiuTh fi0oro Ha ABi YACTUHU —
TpuKyTHUK i Tpamerito. Ilmomti mux ¢iryp nmponopifiai yncmaam 1 i 3.
3uarigite nepumerp aABC, sakio nepumerp aMBN popisHioe 7 cMm.
IIponmoB:kenns Giuamx cropin AB i CD Tpamnernii ABCD mepeTrHAIOTHCSA
y Touni P. 3naiiniTe niomty Tpamnettii, axkimo AD:BC=5:3 18 ,,,=27 cMm.
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TpeHyBanbHum tect Ne 1

SHaiigiTe KoopauHaTu TouKu A’, cumerpuunoi toumi A(—1; 3) BigHOCHO
moYaTKy KOOPIAUHAT.

A b B r
(1; -3) (1; 3) (-1; -3) (3; -1)
E SHaANAITE MJIOINY NPABUJILHOTO IIIECTUKYTHUKA, BIIMCAHOT'O B KOJIO pajgiyca
6 cMm.
A b B r
1083 cm? 93 cm? 543 cm? 36 cm?
3HAUAITh MJIOITY Kpyra, ommcaHoro HaBkoJo aABC, akimo AB = 10 cwm,
a LACB=45°.
A b B T
200 cm? 501 cm? 10421 cm? 1007 cm?

0 oci opauHAT.

3anuIlriTeh PiBHAHHA KoJja 3 meHTpoM y Toulli O(—3; 2), AKe JOTUKaEThCA

A b B T
(x + 3)2 + (x + 3)2 + (x + 3)2 + (x +3)2+
tW-20=3 | t@-2P=2 | +@-2P=4 | +(@y-2P=09
IIpu sskomy HaiimeHIIoMy 3HaueHHi a BekTopu mi(a; 3) i 7ri(—2a; 6) mepien-
OIUKYJIAPHL?
A b B r
3 9 -3 -3J2

m BceraHoBiTh B TPUKYTHUKA, AKIIO 10T0 CTOPOHHU AOPiBHIOIOTH 2 CM, 5 CM,

6 cm.
A b B T
TOCTPOKYTHUA TYIIOKYTHUNI OPAMOKYTHUN He MoxHa
Poxy y y p y BCTAHOBUTU
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Hamo Touky M(—3; 5). YcTaHOBITh BiATIOBiAHICTh Mi’K reOMETPUYHUMU II€e-
perBopenusamu (1—4) Ta koopaguHartamu oopasy Touku M (A—II) mpu oMy
TIepeTBOPEHHI.

1 TlapanencHe mepeneceHHs Ha BexTop a =(1; 3) A
2 Cumerpia BimHOCHO OcCi abcruc b
3 Cuwmerpia BigHOCHO Touku P(—1; 3) B (-2; 8)
4 CumeTtpia BiIHOCHO TIPAMOI Yy = X r
A

E Hano Touku A(—2; 0) i B(4; 0).
1) 3anuiniTe piBHAHHS reOMETPUYHOr0 MiCIld IIeHTPIiB Kid, AKi IPOXoaATh
yepes Touku A i B.
2) 3anuiriTes piBHAHHA KOJa, AK€ NPOXOAUTH uepes3 TOUKU A i B, AKII0
#ioro pajmiyc mopiBHIOE 5.

K} 3maiigite xyr mixk Bextopamu d@ i b+¢, axmo a=(3;3), b=(35),
¢=(-3;7).

3HaiaiTh o6pasu Touok A(—2; 3) i B(4; 7), AKIO IpU IapajebHOMY Iepe-
HeceHHi Bizmpiska AB o0pasom ioro cepenunu € Touxa M(3; 1).

3HaAUIITh TiMIOTEeHY3y IPAMOKYTHOTO TPUKYTHUKA, AKIIO IIEHTP BIMCAHOTO
KoJia BigmajeHui Bif ii KiHIiB Ha 4 cMm i 2\/5 CcM.

Y npasunbuuii AABC, 1mioia AKoro gopisuioe S, Buucanuii pom6 AMPK
(M€ AB, Pe BC, K € AC). 3uaiigits mionty yotupukyrauka AM PC.

TpeHyBanbHum Tect N2 2

Tourku A(2; —3) i A’(—4; 5) CUMEeTPUYHI BimfHOCHO TouKu M. 3HAUAITHL KO-
opauHaTH TOuKu M.

A B B T
M(-2; 2) M(-1; 1) M(-10; 13) M(8; —-11)

nopiBHioe 10 cM, a miaroHaJb yTBOPIOE 3 0iIbIIIOI0 0CHOBOIO KyT 30°.

A B B r
10 cm 20 cm 5 cm He MoxHa
BCTaAHOBUTHU

fAxe 3 piBHAHD € piBHaHHAM Menianu BM tpukyrauxka ABC, akmio A(1; —3),
B(3; 4), C(7; 1)?

A B B r
y=-2x+ 10 y=-3x + 13 y=—-6x+ 14 y=-5x+19
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CKibKU CTOPiH Ma€ MIPaBUJIBHUN N-KYTHUK, SKIIO HOTO IeHTPATbHUN KYT
mopiBaioe 30°7

n=6 n =10 n=12 n =15

E ITpu axomy HaliMeHIIOMY 3HAUYEHHI @ MOAYJb BEKTOpa f)z(a; 5) IopiB-
HIoe 137

A b B r
-9 -12 12 13

E KBazpar i npaBuJIbHUN IIIECTUKYTHUK BIIMCAHI B OJHE K0JO0. SHAHUIITL Bij-
HOIIIeHHS IIepUMeTpa IMeCTUKYTHUKA 0 IIepuMeTpa KBaapara.

A b B r

642 :1 24/2:3 3J3:8 3:242

M i N — cepenunu ctopia AB i AD mapanemorpama ABCD. YcTraHOBITH
BigmoBigHicTh Misk ¢Qirypamu (1-4) ta ix mmomamvu (A—II), AKIIO mJIoIa
mapaJjiesiorpama gopisaoe 120 cm?.

1 rAMN A 45 cm?
2 ANDC B 30 cm?
3 Yorupuxkyruux MBDN B 15 cm?
4 Yorupuxyrtaux ABCN I' 60 cm?

o 90 cm?

B Hamo Touku A(—3; 5), O(0; —1) i B(4; 1).
1) BcranosiThk Buj TpukyTHUKa AOB.
2) 3uangiTe miomty napaueiaorpama ABCD, akmio O — TouKa HepeTuHy
fioro miaromaJieii.

E ITepumerp npasuiasuaoro aABC mopiBHIOE 6 cM. S3HAHAITE CKAIAPHUIN [0-
OYTOK BEKTOPiB AB i BC.

HOBi cTOPOHM TPUKYTHWKA, KYT MiXX AKMMU nopiBHIOE 60°, BimHOCATHCA
AK 5 : 8. 3HalaiTh MepuMeTp TPUKYTHUKA, AKIIO HOT0 TPETS CTOPOHA J0-
piBHIOE 14 cwm.

Koio 3 meaTpom O paziyca R ommcane HaBkosio ~ABC. 3HaigiTe panmiyc
KoJa, onmcaHoro HaBkoso aAOC, axmio £B=60°.

Y Kpyr BIiMCcaHO NPaBUJILHUM MIECTUKYTHUK 31 CTOPOHOIO @. SHAWAITH ILJIOITY
MEHIIIOTO i3 CerMeHTiB, OCHOBOIO SIKOI'0 € CTOPOHA IIEeCTUKYTHUKA.
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3 icTopii reomeTpil

T'eomerpias — omua 3 HalmaBHimux Hayk. SIK 3acBiguye i1 HasBa (ceo0 —
3eMJId i Mempeo — Mip#A0), CIIOUATKY ii IMOB’A3yBaJau TiJILKU 3 BUMipIOBaHHAM
3eMeJbHUX MIIAHOK. 3roJ0M TeOMeTPHUUYHI BiZOMOCTI Imouayii 3aCTOCOBYBATHU
IO BUMipIOBaHHS BHCOT, I'IMOWH, Pi3HUX BimcraHeii.

CoouaTKy yMiJblli BUMiploBaiu BificTaHi i KyTu 6esmoce-
penHbo abo KOPUCTYIOUNCH BJIACTUBOCTAMHU MOAIOHUX (iryp.
danec Minercokmii (V cT. 10 H. €.) TAKUM CIIOCOOOM BU3HA-
yaB BiJicTaHi 10 HEJZOCTYOHUX IPeIMeTiB, BUMipPAB BHUCOTY
onHiel 3 ermnercbkux mipamia. Epatocden Kipencoruii (11 cr.
0 H. e.) BUBHAUYUB IpuoOan3Hi po3mipu 3emi. 'epon Ajek-
caaapicekmii (I cT. 710 H. e.) HanucaB KHUry «lionTpuka,
AKY MOKHA BBasKaTH! MEPIIOI0 Ipalelo 3 reojesii, a TaKoK
CKOHCTPYIOBaB NpHUJAJA IJs BUMIPIOBAaHHA KYTiB y pisHUX H
IJIOIINHAX, IKHI cTaB IPooOpas3soM CydYacHUX TeOoHOJIiTiB. i

Posp’sasyBanHAM TPUKYTHUKIB paHiliie 3afiMmasach oKpeMa Danec

MaTeMaTUYHA HaYKa — MpuzoHomempis (rperbKe Tplymvoy —
TPUKYTHUK, LETPE’ ® — MipsA0). [[aBHbOTPEIbKUI MaTeMaTuK i acTponoMm linmapx
mie B II cT. 1o H. e. CKJIaB TAOJHUIII XOPH, 3a AOIOMOTOI0 SKIX BU3HAUUB Bif-
craub Bif 3emui ;o Micamsa i poss’s3aB 6araTo iHIINX OPUKJIATHUX 3amadu. Bim
nepmiuii yBiB reorpagiuHi KoopaAmHaATU — TOBTOTY 1 IIUPOTY.

Benukuii BHECOK ¥ POSBUTOK TPUTOHOMETPi 3p0OUB TaBHBOTPEIIbKUIT MaTeMa-
TUK, acTpoHoM, reorpad Iltoxemenn Kaasaii (61u3bko 100—-178 pp.) — TBOpeIsb
reoneHTpHuHOi Teopii ceity. Moro TBip, mepekameHuii apabchK0I0 MOBOIO IIij| Ha-
3BOIO «AJIBMAarecT» , TPUBAJINH Yac CIYKUB IMAPYYHUKOM TpuronomMerpii. IlTonemei
BUHAMIIIOB acTPoJIA0it0, CKJIAaB TaKOXK IEPIy TAOJUII0 CUHYCiB TOCTPUX KYTiB.

g po3BUTKY TPUTOHOMETPil K HAYKU YMMAJIO 3POOMJIU 3TrO0M iHAiNChKi
acrponomu Bbxackapa, Bpamarynra (VII cr.), a Tako:k — apabCbKi, 30Kpema
Ansb6arrani (IX cr.). Ingitini BBesiu TepMiHY CUHYC, KOCUHYC, 2 apA0U — MAH2EHC.

Teopemy cunycie nepimum JoBiB mie B XI cT. cepennboasiiicbkuil yueHui
imoer an-Bipyni (973-1048), a meopemy Kocurycie — GpaHIly3bKUHA MaTeMaTUK
®pancya Bier (1540-1603). ¥ XVI ct. Mroanep i3 Keuircoepra (a6o, Ak itoro
e HasuBaiau, Peziomonmar) CKJaB yTOUHEHi TaOJUII AJA BCiX TPUTOHOME-
TPUUYHUX (PYHKIIA TOCTPUX KYTiB.

CumMBoOJIiUHE TTO3HAYEHHS Sin O, COS Ol i CTPOry cucTeMy BUBUEHHS TPUTOHOMET-
puuHux QYHKIi#T po3pobuB nerepOyp3bKuii akagemik Jleomapa Eiixep (1707-
1783).

ITpaBusibai MHOrOKYyTHUKYM BuBUasnu Itte Ilidarop i #oro yuui. Bonn gosesu, 1o
PiBHMMU IPaBWJIBHUMH N-KYTHUKAMU IOKPUTH ILIOIIMHY, MOB IAaPKETUHAMU, MOMKHA
TiJIBKY 38 YMOBH, KOJIU 1 IOPiBHIOE 3, 4 a60 6. Poaraananu midaropifiti i mpaBuabHi
3ipuacTi MHOTOKYTHUKH (He OIyKJIi), 0COOJIMBO nenmazpamy, SKy MOKHA yTBOPUTH,
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TIPOZIOBKUBIIIM BCi CTOPOHU TPABUIHLHOTO
I’ ATUKYTHUKA. BBajKaJu, 1110 TaKUHA 3HAK
IPUHOCUTD ITIACTA, TOMY, BiTalOUMCh, Iri(a-
TOPIfIIl Kpecauau Ha IMiCKYy IIeHTarpamy.
3 morIsAAy reoMeTpii meHTarpaMa CIpaBIi
IocuTh IiKkaBa irypa (maj. 333). Touka K
3IiMICHIOE «30JI0THUM mepepis» Bigpiska AC, > 2
Touka L — Bigpiska AK i T. 1. o

Ilo6ymoBa TpaBUJABHUX MHOTOKYT- \ Q
HUKIB TicHO moB’s3aHa 3 IOALJIOM KoOJia
Ha piBHI wacTuHH.

Ha ckinbKu piBHMX YACTUH MOKHA '
HOMiJINTH KOJIO, KOPUCTYIOUMNCH TiJIBKU C D
mupkyaeM i ginifikoro? Ille maTemaTuku
CrapogaBuboi I'perrii amasisyBaiu Tarky Maur. 333
3amauy. BoHM BMijau OiJIuTu KOJio Ha 2,

3 i b piBHEX YacTUH, a TaKOXX KOKHY Ayry BMiau miautu HaBmija. Toxx suaau,
AK, KOPUCTYIOUNCH TIIBKU IIUPKYJIEM i JiHiliKo0, HomiIuTu Kojo Ha 2", 3 - 27,
5-2"i3 -5 - 2" piBHUX YACTUH, e N — OOBiJIbHe HaTypaJbHE UHCJIO.

IIporsarom Hactymuux maiske 2000 pokiB mareMaTHWKM 60araTboxX KpaiH J10-
CHiMKyBaIM, HA CKiJIBKU Ife PiBHUX YaCTUH MOYKHA MiJIUTH KOJIO, KOPUCTYIO-
YKUCh TiJIBKYM MUPKYJIEM i JiHiliKO0I0, ajle Hiuoro HOBOTO He MOTJIM IPUAYMATH.
He 3manwm HaBiTH, YW MOKHA, KOPUCTYIOUNCH TIIBKU MUPKYJIEM i JiHIAKOIO,
HOJiINTU KOJIO HA 7 uM 9 piBHUX YaCTUH.

Tinbky Benukuil Himenpkuit MaTematux Kapa Tayce (1777-1855), me 6y-
Iy4YU CTYIEHTOM, IOBiB, IO 3a HOIIOMOIOIO TiJIbKM IUPKYJIA i JiHIAKMK MOKHA
MOAiINTY KoJio Ha 17 piBHUX YacTuH, ajie He MOXKHa — Ha 7. 3roJoM BiH I0BiB
3araJibHy TeopeMy. KopuCTyrOUuCh TiTbKH MUPKYJIEM i JiHIHK0I0, MOKHA TOTi-
JIMTH KOJIO Ha HellapHe YMCJI0 M PiBHUX YACTHUH TOAI i TiJIBKH TOMi, KOJHM YHCJIIO
m npocre i gopiBHIoE 22" + 1 260 TOOYTKY KiTbKOX IMIPOCTHX YHCEJ TAKOT0 BUIY.
Yucna sBugy 22* + 1 HasmBawTh unciaamu Pepma, BOHM € KOPEHAMU II€BHOTO
BUJY PiBHSAHB i BimirpaioTh Ba'KJIMBY PoJib y Teopii uucesn. Tak reomerpuuna
mpobJieMa Ipo mMOOYyAOBY IPABUJIBHUX MHOTOKYTHHKIB i momis xosa Ha piBmi
YAaCTUHU OB’ A3yETHCA 3 aareOPOI0 i Teopiero umcel.

31aBHA 3 MPAaBUJIBHUMU MHOTOKYTHUKAMY OB’ A3yBaJIU 3a/jaui Ha BUSHAYEH-
HS TOBXKHUHU KoJia 1 mwomri kpyra. BaBuJIoOHCHKI Ta ernmneTchbKi BUeHI BBaKaJIu,
10 BiMTHOINIEHHS MOBMKHUHHU KOJa OO MOro miamerpa, sSKe TeIlep MO3HAYalTh
OyKBOIO T, OOPiBHIOE 3.

. . . 10 1 . .
ApximMen 1aB TOUHIITY OIIiHKY ITHOT'O UKCJIA: 3 e <n<3 Ch Kuraticbkuit MaTema-

tuk 3y Yynu:ki (428—499) mokasas, 1110 3,1415926 <1t < 3,1415927. Ipanceruii
MaTeMaTuk i actporoMm XV ct. anx-Kamri migpaxysas, mon=3,1415926535897932.
Temnep BigoMo mmoHaA MiTbAPI IEPIINX MTECATKOBUX 3HAKIB uncia n. Hampukinaii
XIX cT. moBemeHo, IO YKCJIO T ippallioHajabHe.
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Cucremy reorpadiyHMX KOOpPAMHAT BIEPIle 3alpPOINOHYBaB y I cT. g0 H. e.
maBHbOrpenbKuii Buenuil linmapx. ¥ XIV ct. ¢ppaHnyspKuii MaTeMaTHUK
Hikoaa Opem (1323-1382) moOyayBaB aHaAJOTiUHY CHCTEMY KOOpAMHAT Ha
IJIOIIWHI, 3acTocoBYOUM ii IIA HOCHII)KeHHS NeAKUX 3aJIeKHOCTeld MiK Be-
auuuHaMu. AJsie 3aMicTh cyuyacHUX aOCIMCH 1 OpAWHATH BiH BUKOPHUCTOBYBaB
reorpadiuHi TepmMiHM moBrora i mwupora.

3rogom imei H. Opema posBuHyau i sbaratmiau (PpaHIly3bKi MaTeMaTUKHU
Il’ep ®epma (1601-1665) i Pene Herapr (1596-1650). depma panimie Bix
Iexapra yBiB KOOpAMHATH, BUBiB PiBHAHHS IIPSAMOI, KoJia, ejimnca, mapaboiu,
rimepboJin ¥ onybJiKyBaB CcBOI gocaimxkeHHs y mmpari «Berym mo Teopii mirockux
i mpocTopoBux Micib» (1636). [lekapT cBiii MeToA KOOPAWHAT OHHCAB y IIpairi
«I'eometpis» (1637). Ane BiH TyT, posriamaioun HesaJeKHi i 3aJie;KHi 3MiHHI,
3aKJIaB OCHOBU BUEHHJA NPOo GyHKIII. 3romoM HaNIPOCTiITy cucTeMy KOOPAUHAT
HaszBaJsiu im’am lekapra. 1o Toro ;x [lekapT He TiJIbKU MaTeMaTUK, a i BifoMuit
Y BChOMY CBiTi (pistocod, 3aCHOBHUK KapTel3iaHCTBA.

Hexapr i ®Pepma posrasgmasu CUCTEMH KOOPAMWHAT TiJIbKM Ha TNJIOMIWHI.
V XVIII ct. Horanu Beprymri (1667-1748) i Anmexci Kaepo (1713—-1765) mo-
MIUPUIU CUCTEMY KOODAWHAT i Ha TPUBUMIPHUI IIPOCTIP: KOKHIN TOYIlL TpU-
BUMIipPHOT'O IIPOCTOPY CTAaBUJIM Yy BiAMOBiMHICTH BIOPAAKOBAHY TPIAKY TiACHUX
yuces. CucteMu KOOPAUHAT Yy MPOCTOPi BUBYAIOTH Y CTApPIINUX KJacax.

T'eomerpuuHi mepeTBOpPeHHS BXOAWJMN B I'eOMETPii0 IMe ITOBiJIbHIiIIE, HilK
roopauHatu. OKpemi BUAu cuMeTpii BiZHOCHO IIpsAMOI i BiZHOCHO Touku Oara-
THOM JIIOAAM OyJiu BimoMi JaBHO: iX BOHUK 0aumjIn HA Pi3HUX POCIMHAX, YKUBUX
icToTax, TOMy MUTIIi CTBOPIOBAJIM CUMETPUYHI 300paskeHHda. Hanpukaazg, mry-
Mepu OJIMBBKO 5 THCAUOJIITH TOMY Ha Basax 300parkajyd CUMETPUYHI MaJIOHKH.
Ha ¢pusi namamny Hapia B Cysax 300paskeHHA IMEePChKUX JYUYHUKIB BUKOHAHO
HiO! 3a TOIIOMOIOI0 MapaJieJbHOro mepeHecenud. Kimepiimni i ckidu, aki uan
Ha TepeHax CydyacHol YKpaiH! IIe IMOoHAaJ 2 TUCAYOJITTA TOMY, poOuIu KoJieca,
CUMETPUYHI BiTHOCHO TOYKH i BiTHOCHO OCi, BUTOTOBJIAJIY CUMETPUYHI IPUKPACH.
Yumaao Takux 300pakeHb MIHIINJIO A0 HAC IMe 3 aHTUYHHUX YaciB. 3posymiJo,
110 TBOPIIi TUX 300pa’keHb 3HAJIW HeMaJo Hpo cuMeTpii i mapasenbHi mepeHe-
CeHHsA, X0U BiITIOBIAHUX IreOMETPUUYHMX TEPMiHIB i He BKUBaJN.

EneMenT BueHHA Ipo cuMeTpito ¢iryp ymepime 3’ aBuanch y KHusi «Ilouar-
KH reomeTpii» (paHIysbkoro maremarunka Anpiena Jlesxkauapa (1752—-1833).

¥ reomeTpiio reoMeTpHUYHi HepeTBOPEHHA (K aHaJIOT PYHKIT) BBiAILIN TITBKHA
B XX cr. Himenpkuii marematuk ®emxike Kaeirn (1849-1925) marosonryBas:
«'eomeTpuuHi mepeTBOPEHHA € HE UUM iHINTUM, AK y3arajJbHEHHAM MTOHATTA
dyurmiis. Yucnaoa QyHKIiA BimoOpaskae ogHY UMCJIOBY MHOMKWHY Ha iHIIY,
a TeOMeTPUYHE ITePEeTBOPEHHA — OAHY MHOKWHY TOUOK Ha iHIITY.

BexTopu BBiB y mMarematuky Tiabku y XIX cT. ipJaHACBKUN MaTeMaTHK
Biasam 'amiasTon (1805-1865). Bix yBiB i TepMiH «BEeKTOpP», II[0 B IIepeKJia-
Ii 3 JIaTUHCBKOI O3Hauae «Toli, AKuii Hece». IlosHAaueHHa «A» 3aIIPOIOHYBaB
y 1853 p. 0. Komri (1789-1857). Ilepiry mpaiio «Teopiss BEKTOPHOTO YMCJIEH-
Hsa» HagpyKyBaB y 1887 p. npodecop Kuircskoro yuiepcurery B. Il. Epmakos
(1845-1922).
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Bacuas IlerpoBuu €pmaroB (1845-1922) — gokTOp UMCTOI MaTeMaTUKWH,
sacay.keHuil npodecop KuiBcskoro yuiBepcurery (1890), useH-KOpPeCIIOHIEHT
ITerepOypsbkoi akagemii mayk (1884).

ITicna saxkinuenus y 1868 pomi Kuiscskoro yHiBepcurery Bacuis Ilerpo-
BUYA 3aJUINMNJINA CTUIEHIIATOM JIJIA HiATOTOBKM 10 IPOo(ecopCchKoi AiAabHOC-
Ti. ITicaa saxucTy Maricrepcbkoi gucepraiiii y 1873 nmpamoBas y KuiBcbKo-
My YyHiBepcuTeTi (IOIleHT, eKCTpaopAMHapHUN IIpodecop, OPAMHAPHUINI
npodecop, sacay:xenuit npodecop). 3 1899 poxy — mpodecop i mepinmit
3aBigyBau xadenpu BUIol MaTeMaTUKU KUIBCHKOrO HMOJIIT€XHIUHOTO iHCTH-
TyTy. Ony0JikyBaB HU3KY KYpPCiB Ta IMOCIOHUKIB 3 THUX
IUCIIUIJIiH, AKi umTaB, cepen AKux: «Teopia BekTOpiB
Ha miaomuHi» (1887), «AHamiTuuna reomerpis» (1899,
1900, 1918, 1920) ra immri.

Bacuab Ilerposuu €pMmaxos OyB AysKe BifOMUN yUeHUH
i maB BeJIMKUI aBTOPUTET. 3acHYBaB i BumaBas «Kypuana
eJeMeHTapHOI MaTeMaTuKn». ByB ofHUM i3 opraHisaTopiB
KuiBcbkoro (ismko-mMmaTeMaTHUYHOTO TOBApPUCTBA. 3POOUB
BaroMuii BHECOK Yy PO3BUTOK MaTeMaTUYHOI OCBiTH.

Ha repenax YKpaiHu JocIiiskeHHA 3 reoMeTpii mpoBo-
o Takox M. €. Bamenko-3axapuenko, B. 5. Bykpees, Muxaitio €roposuu
0. C. Cmorop:xescbruii, M. I. KoBaumos, Iloropesos Bamenxo-

I — 3axapyeHKO

Muxaiiizo €ropouuy Bamenko-3axapuenko (1825-1912)
HapoauBcsa B ceyi MaxkiiBka Ha IlonraBmimui. HaBuasca
B Kuesi i ITapuki, 6yB mpodecopom KuiBcbkoro yHiBep-
curery. JlocaimKyBaB muTaHHA icTOpii pO3BUTKY reomeTpii,
HaJPYKyBaB KijJbKa IIOCIOHMKIB 3 reomerpii, mepexJjias
pocificbkoio «OcuoBu» EBKiIina.

Bopuc fAxoBuu Bykpees (1859-1962). Hapoausca
y JIbBoBi. 3akinums KuiBcbKuii yuiBepcurer, 3 1885 poxy
IpaIoBaB y HbOMY, TPUBAJHUU Yac 3aBigyBaB Kadeaporo
reometpii. OpguH i3 3acHoBHUKiIB KuiBcbKoro ¢ismko-ma-
TeMaTU4YHOro ToBapuctBa. OCHOBHI MOCTiIKEHHS CTOCY-
IOThCA TeoMeTpii, aHamidy, Teopii Gyukiii. Hagpykysas
npari «dudepeniiarbua reomerpia», «HeeBKirizoa reo-
MeTpisa B aHAJITUUYHOMY BUKJAIi».

Onerxcanap CremanoBuu Cmorop:kxeBchkuii (1896
1969) maponusca B ceni JlicoBe na Binunuyuwnni. HaBuas-
ca B Hemuposi Ta Kuesi, 6yB mpodecopom Kuiscbko-
ro moJiTexHiuHoro iHctutyTy. HocaimkyBaB muTaHHS,
MOB’sA3aHi 3 reOMeTPUUYHUMU MOOyIOBAMU, HAAPYKYyBaB
KiJibKa MOCiOHMKIB i mifpyYHUKiB, 30KpeMa, MiApyYHUK
3 OCHOB TreoMeTpii mas cTygeHTiB yHiBepcureriB. Moro

Bopuc dAxoBuu
Byxpees

OmexcaHap
mpalli mepexJageHo aHTJIiNCbKOI0, 00JIrapChbKOI0, SIIIOH- CremaHoOBUY

CHbKOIO Ta iHIIMMIK MOBaMU. CMOrop:KeBCbKUi
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Muxona IsanoBuu KoBanmos (1924-1988) mHapomus-
ca B CapaToBchbKili obOJacti, maBuaBca B Kasaxcrawmi.
3 1950 pory KuB i mpalfoBaB y 3alopi3bKoMy IIemaro-
riyHOMY iHCTUTYTi, 3aBigyBaB Kadeapoio MaTeMaTUKH.
Y 1960-1988 pp. 3aBigzyBaB xadenpoio reomerpii Kuis-
ceKoro yHiBepcurety iMm. Tapaca Illesuenka. CTBopuB Ha-
YKOBY IITKOJIY 3 Teopii srixniftuatux MHOTOBUAIB. ByB roJo-
BOIO TIpeMeTHOI KoMicii 3 maremaTuku npu MiHicTepcTsi
ocBitu. HagpykyBas O0araTo migpy4HukiB 3 reomerpii gisa
BUIMUX HaBUAJIbHUX 3aKJaniB: «[IpoeKTuBHA reoMeTpisa»,
«Iupepenmiagsbua reomerpisa». IlikaBa itoro po6ora —
«MaremaTuka i pomanTuka», y axiit M. I. KoBaurios nucas:

«/1100i Opysi! 3 dumuncmea KoxceH 3 8ac susuae mamemamury. X moco —
3 iHmepecom, @ Xmocb — Heoxoye.

MoxcHna nwobumu HAYKy 3a cysopy Yyszo0xcenicmy ii icmuH, 3a ii cury i 3a il
0azamozpaHHicmb, MOICHA, HABNAKU, HUBUMU HeNl0006 00 Hel 3a ii cyxicmb
i ckaaduicmo. Ane ys 110008 i Yys Hes006 A8AAMUMYMb W,0Ch nosepxose i He-
mpusgke, wocvy sunadkose i Heo008’a3K06e, AKUL0 8i0 8ac BUCNU3HE me, U0
MONHCHA OY10 0 Ha3eamu OyuLeld HAYKU, 1T pO3YMOM i il inmeaeKmom, it 0YyxX06H010
Kpacoi i ii eapMoHiilHO0 8umoHYeHicmio. Mu HasmMucHe CKOPUCMALUCS mep-
MiHAMU, XAPAKMEPHUMU OAs OUIHKU JI00CbKOI ocoducmocmi, OCKiLbKU came
makxol ocobucmicmio, YislicHOI0 i HeCKiHUeHHO UiKagoio, Mae nocmamu nepeo
8aMU HAYKA, W,00 8U NO-CNPABHCHLOMY MOZAU 8i0UYMU, UL0 BOHA COOOI0 ABAE...»

Ounexciii BacuasoBuu Iloropesos (1919-2002) — Bigo-
Mui (axiBernp y raaysi reomerpii, akagemix AH YPCP
(1961), akagemix AH CPCP, sacay:keHuil miau HayKu
i TexHikm Ykpainu. HaBuaBca y XapKiBCbKOMY YHi-
BepcuTeTi (1937-1941) Ta BilicbkoBo-IloBiTpaniii aka-
memii im. M. €. KyxkoBcbkoro (MockBa, 1941-1945).
Y 1947 pomi, micaa 3axuCTy KaHAUIATCHKOI Ta TJOKTOP-
CBbKOI amcepTalliii, mOBepPTAeEThCA A0 XapKoBa i 3rogom
ouosoe Kadenpy reomerpii B XI1V.

0. B. Iloropenos € aBropom mouan 200 pobGit, cepen
Aaxux 60 moHoTrpadiii i mMiAPYUYHUKIB AJIA BUIIUX i cepej-
HiX HaBYAJBHUX 3aKJAliB, BUZAHUX YKPATHCHKOO, POCiii-
CBhKOIO, aHTJIiICbKOI0, HiMEIIbKOIO Ta iCIaHCHhKOI0 MOBaMU.

Ousekciii BacunboBuu IloropesioB yaoCcTOEHHI GaraThbOX HATrOpPOJ i 3BaHb.
Bin 3100yB mikHapomny mpemito im. M. I. JIobaueBCcbKOr0, KibKa Aep:KaBHUX
npemiii Ta imenHi npemii Hamionanbaoi akagemii mayxk Yrpainu. 3acayxeHuin
iy HAYKU i KaBaJjiep YPsAOBUX HATOPO/I.

PosBuBaeThca reomeTpruuyHa HayKa i Temep. I'eoMeTpisa IpogoOBKYE CIYKUTU
aoaam. Ock 110 TMcaB OAUH i3 HalBimomimux apxitekTopiB XX cr. JleKop6io-
3be: «HiKoJu 111e 10 HAIIIOro Yacy MU He KUJIU B TAKUH I'eOMETPUYHUN Iepiof...
HasxosuiHiii ¢cBiT — 11€ ¢BiT reoMmeTpii, uncTuii, icTuHHNI, 6e3T0TaHHUNA V Ha-
X oYax. ¥ce HAaBKOJO — TeOMeTpPisd».

Muxrosaa IBanoBuu
Kosanriios

Ouekciii BacuaboBuu
IToropesos
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BinpomocTi 3a Kypc OCHOBHOI LLUKONN

BiaOMOCTI 3a KypC OCHOBHOI LUKONU

MpPAMOKYTHUI TPUKYTHUK

2 =sino; a?® + b® = ¢? (reopema Iligaropa);

c

b 2

—=cos oy a’=a, - c;

c

a

—=tgoy b*=1b, " c;

b g

Bzctgoc. h®=a.- b h_a_b,

a c

Szlab; S:lch; S:lbcsina; R=£; r:a+b_c
2 2 2 2 2

PIBHOCTOPOHHIN TPUKYTHUK

hzax/g; r=lh; =a\/§;
2 3 6
2
S:a\/g; R=Eh; R:a\/g;
4 3 3
h=R+r. R = 2r.
A OBINbHUA TPUKYTHUK
Szlah; Szlabsiny;
2 2
dopmy.ia 'epona: ) c
a+b+c
S=\p(p-a)(p-b)(p~c), p="—]
C ! P B
r=§; R=abc; R=—2 @
p 48 2sina
Teopema KOCUHYCiB: Teopema cuHyCiB:
a?=b% + ¢% — 2bc cos o. a _ b ¢
sino.  sinB  siny
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B B
L M N
A 2 c A c
AL — OGicekTpuca AN, CM — wmepianu
1) £L1=22; AO :ON =2:1.
gy BL_AB
LC AC
C
A M
P B/ M
F \/
K I/
A
B B

AM? = ME - MF;
ME - MF = MP - MK;
FC - CB=KC - CP.

AADB:%(A\fHM\J/V);

LACBz%(A\fB—M\ZJV).

Keagpar
d=a+2; rzﬁ;
P = 4a; 2 d
S = a?. R:a\/E.
2 b
Szld2
2
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Mapanenorpam

LA+ £ZB=180°%

P =2(a + b); d,
S =ah; S =ab sin a;

h ?
S=%d1~d2~sin(p; 0

d?+d?=2(a*+b%). A a b

MpAaMOKYTHUK

AC = BD; d
P =2(a + b);
S = ab; b

Szld2 sin @; Rzld.
2 2

PomO B

P = 4a; 1
S = ah; 2 &
S = a® sin oy dd

S:%d1~d2. 4a

Tpaneuis b

a+b a+b=c+d;
S= 2 h; h =2r.
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NMpaBnabHUA MHOMOKYTHUK

Cyma kyriB: 180(n — 2); P = na; B M C

180(n—-2) 360° -
a=20"2 poc=22", a "
n n

° %
S=larn; S=1R2nsin360; A)
2 2 n
180 ;  a,=2Rsin 180 .
n

a,=2rtg

KoopauHaTtu Ha NIOLWMHI

_XNTtX, Uity
x="21""2, -1 T2

2 : 2 : A@sy)  Cwy) B v
AB=\/(x2—x1) +(y2—y1) .

HopaTtkn

x? + y? = R? — piBusauHA Kojaa i3 nmeaTpom O(0; 0) paxiyca R.
(x — a)® + (y — b)? = R? — piBHaHHA Koja iz menrpom O(a; b) paxiyca R.

PiBHAHHS npamMoil

ax + by + ¢ =0 — zaranpHe PiBHAHHA TPAMOI;
X—% _ YU
Xo=% Yo~ Y

i B(x55 Ys);
Y = kx + b — piBHAHHA ONpaAMOi 3 KyTOBUM Koe(imienTom.

— pPiBHAHHA IPAMOI, AKa IPOXOAUTH Uepes TOUKM A(X;; Y;)

Hnsa opavMux y, = kyx + by iy, = kyx + by:
k; = B, — yMoOBa mapaJieJIbHOCTI;
Rk, * ky = —1 — ymoBa mepneHIUKYJIAPHOCTI;

lax, +by, +c| . . .
d= T — Bigcraub Big Tourku M (x,; y,) Ko upamoi ax + by + ¢=0.
a




BiAoMOCTi 3a KypC OCHOBHOI LLKONU 261

BekTtopm
B
/\ AM C
A C (0] > B
AB+BC=AC — nonaBaHHSA BEKTODIB OA+OB=0C — ponmaBaHHS
3a IPABUJIOM TPUKYTHUKA. BEKTOPiB 3a IPABUJIOM IIapaJjieJio-
rpama.
B
b
o
A a >
A » C
AB-AC=CB — pi3HULA BEKTODIB. a-b=|dl-|blcosa — cranspruit
106yTOK BeKTOpiB @ i b, a#0, b #0.
ab
CoOSOl=—"=.
lal-|]

Y xoopauHaTHiN (opmi:
Axmo Touka A (x;; y;) — mouaTok, a B (x,; y,) — KiHellb BeKTOpAa, TO:
AB = (x, — X3 Uy — Y;) — KOODAMHATH BeKTOpa AB;

|A—B| = \/(x2 —xl)2 +(y, —yl)2 — MOZYJIb BEeKTOpa AB.
Ao @ = (x5 Y1) 1 b = (x5 ys), 10
G + b =(x, + x5 Yy, +y,) — CyMa BeKTOpiB G i b;

- b =(x, — X Y, — Y;) — piBHUIA BeKTOpPiB @ i b;

Ql

a-b =x,x, + Yy, — CKaAIIPHUN NOOYTOK BEKTOPiB;

X%y + Y1y, = 0 — yMOBa HNepHeHAMKYJIAPHOCTI HEHYJIbOBUX BEKTOPIB d i b;

X _Y . ..
—L =<1 __ ymoBa mapajeJbHOCTi HEHYJIHOBUX BEKTOPiB a4 i b;
Xy Y

lal=+a*.

a-b=0 — ymoBa IepIeHINKYJIAPHOCTL BEKTOPiB a i b.

d=Ab — yMOBa KOJIiHEapHOCTi BeKTOpPiB d i b.
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Honatkn

NpeameTHNN NOKaX4YUK

Anodema mpaBUIBLHOIO
MHOTOKYTHUKa 148, 180

BexkTop
— HyJbOBUN 62, 68
— onuHUYHNNA 62
— mpukJagenuii 63
BexTopu BismbHI 63
— KoJrimeapui 75
— TmpoTwiexHI 62
— IPOTHUJIEIKHO HampAMJIeHi 62
— piBHiI 62
— croiBHampaMmiaeHi 62
Bepmnuaa mHOrOoKyTHUMKA 147
Biguimamasa BeKkTopiB 75
Bingpisok manpsamiaenuin 61
Bigcrams Mmixk Toukamu 33
Bice abemue 24
— opauHat 24
— cumeTpii 200
BuactuBocti romorerii 222
— nift Hag BekTopamu 74,75
— CKaJAPHOT0 MHOKEHHS
BeKTOpiB 88
— IapaJieJIbHOro IepeHecenus 213
— mnepemimenaa 185, 213
— moBopory 206
— cumeTpii BigzHOCHO TOUKM 192
— cuMerTpii BigHOCHO TIpAMOi 199
— IIepeTBOpPeHH:A moxioHocti 219
— TPaBWJIBHOTO MHOTOKYTHUKA 154

T'eomerpuune meperBopenrsa 185
T'omoreria 222

Hiamerp xpyra 169
HobyTok BeKkTopa i umncaa 105
— BeKTopa craaapHuin 105

Hos:xmHa BeKTOpa 61
— koja 164
HonaBaunHs BeKTOpPiB 74, 75

3acTocyBaHHA BeKTOpPiB 94

KBanparypa ¢girypu 171
Kinenp BekTOpa 68
Koesna cumetpia 214
Koegimient romorerii 222
— moxiouocti 219, 232
— KyTOoBUH 45
Koopauuatu BekTOpa 68
— cepenuHU Bimpiska 25
— Touku 24
KoopaunarHa miaomuua 24
— mpama 24
Koopauunaruuii meton 26
Kocunyc kyra 10, 105
Kpyr 169, 181
Kyt mixx BekTOpamu 88
— moBopoty 206
KyroBa mipa agyru 232

Meron mapajerbHOTO

nepenecennsa 136, 213
MuorokyTHuUK npasuiabuHuii 147, 180
MuosxkeHHsS BeKkTOopa Ha umucao 105
Monyab BekTopa 68, 104

OsHaxku KoJliHeapHOCTi BeKTOpiB 62
— MEePIeHIAUKYJIIPHOCTI
BeKTOpiB 89
— piBHOCTi BeKTOpiB 62
Opt 82
OcHOBHA TPUTOHOMETPHUUHA
TOTOKHiCcTL 18



MpenMeTHUIN NoKaXX4mK

ITapanenbue nepenecenua 213
Ilepemimenna 185
IleperBopenns moxmiomocTi 219
— cumeTrpii 192
ITiBgpyr 170
ILnoma kpyra 170
— cermenTa 170
— cexkTopa 170
— TpurkyTtHuKa 180
IToBopot HaBKoOJO TOuKkU 208
IToxi6uicTs diryp 220, 232
ITouaToxk BekTOpa 61
— KoopauHaTr 24
IIpaBuio mapaaesorpama 75
— TPUKYTHHKa 74

Pagiyc xoma 142, 155
PiBHicTh BekTOpiB 62
— Qiryp 222
PiBuauua koma 38
— mpamoi 44
— 3 KyToBUM KoediimienTom 45
— garajgbHe 45
Pisauna sextopis 75, 104
Posp’sisyBaHHA TPUKYTHUKIB 9
Poskmamanas BekTopa 82
Pyx 61

CermeHnt Kpyra 169
Cepnux 171

Cumerpia BigaocHo mpamoi 199, 231

— Toukm 192, 231
Cunyc kyra 10
Cucrema Koopauuat 24
CranAapHUil JOOYTOK

BexTopiB 88, 105
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Cywma BexTopiB 74, 75, 104

Tauremc kyta 10

Teopema rKocunyciz 109

PO KOOPAWHATU CEepPeIuHU Bif-
piska 25

Bimcrami mMixk gBoMa Toukamu 37
CKaJIAPDHUII TOOYTOK BEKTOpPiB 88
cyMa KBajJpaTiB giaronajei
napajaenorpama 110
BiTHOIIIEHHSA IIEePUMETPiB
HOLiOHMX MHOrOKyTHHKiIB 220
BiHOIIIEHHS ILJIOII ITOLi0HMX

MHOTOKYTHUKiIB 220

cunycis 117

TpuronomerpuuHi ToToKHOCTI 18

GyuRIii 9

Tpuronomerpia 108

®dirypa nenrpaibHO-cuMeTpuyHa 193

®irypu romoreTnuni 222

HeoZHAKOBO opieHTOoBaHi 201
moxioui 222

piBui 222

cuMeTpuyHi BizHocHo oci 200

dopmyaa I'epona 257

IOBXKUHU Koaa 164
mioIi TpukyTHuKa 180

Xopaa kpyra 169

ITentp xpyra 169

IIPaABUJIBHOTO

MHOrOKyTHHUKa 148, 180

cumerpii 193
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BignosBiai

V3 V3

20. a) 0; 6) R 21. a) 0; 6) 5 23. LZA=135°% «LB=15°% «ZC=30°.
25. 1T; 2B; 3A; 4. 30. 15°; 15°; 150°. 31. 30°; 30°; 120° abo 15°; 15°; 150°.

34. 0 av2. 39.0,2. 40, 2; 3, 4 12,5 12 45 ) cosa=10,
5" 5° 3 13 13 5 4
tgoczlL;; 0) cosoczé; tgoc=\/§. 54. a) Cosaz—g; tgaz_g;

J15

0) cosocz—%; tgocz—%. 59.-0,25; R 60.0,7; {/0,51. 62. 1B; 2A; 311; 4T.

631I‘2A3B4I[64a)16)013)170)3 : 4, )ﬁg,%

74. a) 12 ; 6) 1; B) tg* o ; 9); (85 9); (55 0).
COS™
91. (=35 0); (05 5); (35 0); (0; =5) abo (=5; 0); (0; 3); (5; 0); (0; —3). 92. (2,5; 4).
94. M(3; 3). 95. B(3; —10). 96. C(10; —5); B(2; 2). 97. M(1; 3); D(3; 9).
98. (0,5; 4,5); (3; 5); (1,5; 2,5). 99. A(—14; 10); B(6; —6). 100. K(3; 1,25);
P(4; —0,5); T(5; —2,25). 101. M(3; —8); K(-9; 6); B(-15; 13). 102. a) a = —11;
b=6;0)a=1;b=0;8B)a=13; b=3.103. (4; 3); (-2; 1); (2; 7). 106. D(-3; 7).
107. (2; 1) a6o (6; 3), a6o (0; 5). 108. M(6; 0); N(5; 2). 109. (1; 3). 110. (-7; 2).
114. 24 cm2. 115. 2R? sin o, cos .. 116. 125 cm2. 126. 124/10. 127. 5; J17; J10.
128. 7,5. 129. 13 i 17. 134. B(5; 3); o = 18°. 135. a) x = 2; 6) x = +8;

B) x = -3 abo x = 1. 136. a) (~1; 0); 6) (0; 4); ) (—1%; —1%). 137. (3; 6).
J97 2497

142.Tax.143.1:3.145.2.146. 26. 147. BL:T CL_T 151.A(-7;-12).

152. 1T; 21T; 3A; 4B. 160. a) (x + 2)2 + y2 = 18. 161. a) (x + 1)> + (y — 4)* = 16;

6) (x + 12 + (y — 4)> = 1. 162. a) x> + (y — 5)* = 25 abo x> + (y + 5)* = 25.

164. (x + 1)2 + (y — 4)? = 25. 165. x? + y?2 = 25. 166. (x — 2)2 + (y — 2)2 =4 abo

(x— 22+ (y+2)2= 4. 168. (x + 1)* + (y — 4)* = 25. 169. (x + 1)* + (y — 2)> = 16;

(x+ 12+ @y —-2)2=8.170. (x — 1> + y2=9. 172. (x — 5,5)> + y? = 6,25 abo
11Y ., 2809

(x—ﬁ) +y° = 196 .175.a)(-1;0), R=1;r)(5; 1), R=2\/g. 176.a) 5;6) 10.

177. a) IleperunarmoTbes; 6) morukamoTbesa. 178. a) (x — 1,5)% + (y + 2)% = 6,25;
2
6) (x +4)>+ (y +0,5)2=6,25; B) x° +(y+213) =% 179.a) (x—3)*+ (y — 3)?=

6) (x — 3)*+ (y — 4)*=10. 181. a) (x — 1)* + (y + 2)? = 36; 6) (x — 1)? + (y + 2)*= 16.
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182. IIpu a e(—eo; —4)U(-2; 2)U(4; + ) — cminbrux Touok Hema; npua =12 —
30BHIIIHIN JOTUK; IPU @ = T4 — BHYTPIIIHINA JOTUK; IPU a e(—4; —2)U(2; 4) —
nepetTuHaoThesA. 183.a)a=2a6oa=-6;6)a=4a6oa=-8.198. x=2; y=—4.
200. (0; 2); (35 0). 201. (-5; 2). 202. a) 3y —2x =0; 6) y = —x; B) y = —3x;
r)y=0,6x.203.a) y=4—-x;6)y=x+3; B) by —4x =20; r) y — 6x = —23.
205. a) 135°; 6) 45°; B) 30° r) 150°. 206. a) y = 2x — 8; 6) y = x — 6;
B)y=-3x +2;r)y=-0,50x —3. 207.a) y =2x — 8 0) y = —x + 1;
B)x+2y+1=0;1)2x+3y=0.208.a=-2.209.6=1.210. 7, : y=—x;1l,:y=1;
liix=-2;l,:y=x+2;1;:y=0,bx—-2.212. y=—x+5;S=12,5a00y=x + 3;
S =4,5. 214. (AB): 3y — x = 12; (AC): 5y + 4x = 3; (BC): 2y + bx = 25.
215. y=\/§x+2\/§; y=—/3x +443; y=0;x=1; 3y=\/§x+2\/§; 3y=—\/§x+4\/§
a6o y=—/3x-23; y=v3x-443 ;y=0;x=1; 3y=3x—-4V3; 3y=—3x-2V3.
216. x=2; x+9y—-14=0; 8x +9y —28=0; 2x —y +2=0; 3x — by + 22 =0;
3y +2y-16=0.217. y=x+5;y=x — 5; y = —x — 5. 218, y=+/3x+5;
y=—\/_x+5' y=+3x —5; y=—\/§x—5. 219. (1; 6); (—3; —2); (6; 1). 220. (1; 4);

(7; 3); (27 —l); (— 15 g) 221. 1B; 2T'; 3A; 4B. 222. a), B), 1) — mepe-

7 7 7
TUHAIOThbCHA; 0) He MAIOTh CIHiIbHUX TOUOK. 223. 4x +y —8=0; x + 2y — 5 =0;
2x — 3y + 2 = 0; 0(171 172) 224.a=1; b =-2. 225. a —+i 246. 1A;

2T; 3B; 40. 257. 25 cm. 258. 2 cm i 3 cm. 271. B_Az(—5; —3); DC=(4; —6);
NM=(-3;2). 272. MN =(6; 2); NK =(-2; —6); MK =(4; —4); |MN|=2J10;
|ﬁ|=2x/ﬁ; |W|=4\/§ . AMNK — piBuoGenpenuii. 273. a) Tak; 0) Hi.
274. (3,5; 1). 275. Tax. 276. AB=(4;2); AD=(4;-2); BC=(4;-2);
CD=(-4;-2). 278. a) B(3; 8); 6) B(-3; —4); B) B(-10; 1); r) B(-11; 8).
279. D(9; —1); R(3; 1); X(2; —1). 280.a) x =28; 6) x =9 abo x =-T7; B) x = —8
abo x =6; 1) x =4 abo x =—2. 281.a) m =0 abo m = 1; 6) m =4; B) m = —1.
286. 1A; 2B; 3T'; 40. 304. a) x =3; 6) x =-11.305. a) x =-T; y=1; 6) x = 2
y = —8. 308. a) AD; 6) MP; B) PK; r) AN; r) NK. 311. a) d=(5; -3);
0) &=(3; 5); T) &=(1,5; 2,5). 312. a) C(2; 3); 6) C(-1; 5). 313. a), B) KoJIO
paxiyca 10 3 meurpom A(—4; —2); 6) xoao paxgiyca 10 3 mentpom B(2; 6).
326. a) 8a—-b; 6) —4m—9n; B) 17¢; 1) 0,60 —c. 328. a) 2\/5; 6) 1; B) 30;

r) \185. 329. x=2; p=(6;8) aGo x=-2, p=(-6; —8). 332.a)m=8;6)m=—§;

B) m = 16; 1) m = +3. 333, m=%5; NB=a; AB=2a; E’z_%ﬁ; MP=a;
o - 1, - — 1 —1_

335.a) N(—3; 10); 6) N(0; —0,5). 337. AK = (% 2); TB:(IO;5). 338. AB=3a;
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C=35+§5; 13_:35—35; AD=1(35+§5); A_M=3a+§13;
2 2 2 2 4
5

b. 340. (——;—). 341. b=(3;-4). 342. 1B; 2]I; 3T; 4A.

343. lal=5 |bl=5v2; lel=25; |d|=6. 344. a:%; B=%-

345. a) m=-20a-11b; 6) m——Qc—%d 354. a) 40°; 6) 130°; B) 140°.

356. a) 16;6) 48. 357. a) ﬂ; \/1_ B) — \/_ r) — F

B) 45% 1) 30°. 361. a) 72; 6) —72. 362.2) x=0;6) x = —-3; B) x = —2,4; 1) x = 1.

358. a) 45°; 6) 135°;

363. a) cosAzé; cos B= 2J5 ; cosC=0.364.135°. 365.135°. 366. a) D(—2; 0);

0) D(O; —%) 367.1=-5.368.a) m=-3; 0) m=%3; B) m =6 abo m = —0,5.
370. a) 3; 6) —1,5; B) —1; 1) 5,5. 371. 135°. 372. a) /2 i V/2; 6) V29 i V29;
B) V3 i 1;r) V13 i +/37. 373. 22. 377. 108 cm; 432 cm?. 386. 1 : 2.
387. AM =(5;1); |AM|=+/26. 388.(~2; 5). 389. x — 2y + 5=0; 8x — 5y + 1 =0;
4x + 3y — 19 = 0. 390. 5x + 2y — 13 = 0. 391. 9 xB. ox. 399. C(-2; —2)
J2 2

a6o C(—5; —5). 400. 2x —y — 1 =0; x + 2y — 3 = 0. 401. (T 7)

419.a) 7cm; 6) 2439 cm. 420. a) 243 cM; 6) V29 cm; B) 2cem; 1) 13 em. 421. a) 60°;
6) 120°. 423. 16°. 425. 60°. 426. 120°.427.5cmi V109 cm.428.4cmi 4413 cm.

429. 437 cm. 430. 6 cmi 7 cm. 431. 11 em i 7 cm. 432. 9,5 cm. 433. 12 cm.

434. 10 cm. 435. 24 cm. 436. 90 cm. 437. 20 cm 1 12 cm. 438. = 5,3 xB. 439. 1B;

2T; 3B; 4]1. 440. 7 cvm; Tcem i ﬁ cM. 441. /57 cm. 443. 11 em; 23 cm; 30 cm.
J2

444.120°. 446. 443 cmi 47 cm. 447. 3 cv abo 73 cm. 448. 60°. 450. 10

2abcosg
452, 2 453 Ha+b)
a+b
468. a) 1042 cM; 0) 56 cM; B) 182 cwm. 469. B) 45°. 470. a) 60°; 6) 30°.
dsino. ~ dsinf
sin(a+B)” sin(o+p)

476. 52 cm. 477. 60° i 75° aGo 15° i 120°. 478. 60° i 90° a6o 120° i 30°.

. 467. a) 8J/2 cm; 6) 3V6 cm; B) 82 cm.

472. . 473. 1T; 2B; 3B; 4A. 474. 6 cu. 475. 443 cm.

479, 1. 481. as1n[3s1n(0c+[3) as1n[3(.:os(oc+[3); a§1nB'482. m.sln[_’)smoc.
sin o sin o sin o sin (o —B)
msinfBcosa msin 3 dsinf dsin(20+p) dsino

: . 483. ; ; -
sin (o) sin (o) sin(o+p) sin (o +p) sin (o +p)
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484 psino . psinosinf . psinosiny
) sino+sinB+siny’ sino+sinB+siny’ sin o +sinB+siny
485, 2msinBsin(0c+B). 486. (a'—b)sinB; (a'—b)sinoc- 487 b .
sinocsin((;ﬂi) sin (e.+) sin (a.+p) 2COSE

488. 2R sin o sin B. 489. 45°; 60°; 75° a6o 45°; 15°; 120°. 490. 2,5v10 cwm.

158“41 . 492. a) ~ 13 M; 6) = 32 M. 504. 41-20+/2 =3,6 cm. 505. ~ 37 cm;

=~ 66 cm. 506. 65°. 507. = 61,3 m; 80 m; = 67,6 m. 509. 18,3 cm; 19°; 29°,
510.~6,3 cm; = 15,2 cm. 511.= 3,7 cm; = 7,6 cm. 512. =12 cm; = 13 cm; = 8 cMm.
513. 51°; 129°; 147°; 33°. 514. = 29 m; = 40 m. 516. AB = 7 cm, BC = 8,5 cm.
517. AB = 7,1 em; BC = 11,6 cm; AC = 13,4 cm. 518. = 10,2 cm; = 18,9 cwm;
=19 cm. 519. = 7,6 cm; = 13,4 cm; = 13,4 cm. 520. = 21,5 m. 523. = 16,8 km/To.

524.~12,6 nm. 540. S=9/3 cm?; r=+3 cv; R=2V3 cm. 541. 24 cm. 542. 16 cm.
543. 10 cm; 10 cv; 104/3 cm. 544. 8 cm; 8 ev; 11 eum. 545. 56 cv. 546. 93 cwm;
83 cm. 547. 65v3 cm. 549. 3 cm; 6,25 cm. 551. 543 cm. 552. 683 cm?.
553. 45 cm2. 555. 30°; 150°. 556. ad sin 0.. 557. 1243 cm; 1243 cm?. 558. 468 cm?.

559. 10 cm2; 12 cm2. 560. # cm?; # cm?; # em?; 1543 cm2.

561. 31 cm?. 563. 6 cm?; 25 cm?; 29 cm?. 564. 2,5 cm. 565. 15 cm; 15 em; 7 cMm.

566. 410 cm; 410 cm; 5 cm. 567. M
2sin(o+B)

d’ sin o.sin B
sin (o+B)

8; 9; 10; 12. 593. a) 15; 6) 12. 594. 5 cm; 5v2 cm. 596. 1T; 2B; 3A; 4/I.

[4p2 _ 2 (4,2, 2
597. VAR - 4 %. 599. 2JR*—r%. 601. av3; 2a; av3.

2
602. % 607. %m 608. a(v2-1). 610. 1 : 2. 611. 72°. 628. a) 83 cwm;

491.

569. 21 cm?; 63 cm?.

571. 22 cm2. 572. 16 cm; 24 cm. 573. 624 cm?. 574. . 592. 5; 6;

r) 8y2-+/3 cm. 629. a) 48 cm. 634. a) 124/3 cm; 1243 cm?; 6) 16+/2 cm; 32 em?.

636. 2. 643. a) 12 cM; 6+/2 cm; 6) 643 cm; 64/3 cm. 644. %. 645. ﬂ.

2
646. 1 : 2. 648. M a6o @. 649. 106 cm. 650. 108V3 cm2.
651. 11I; 2T; 3A; 4B. 667. 8/2n cm; 81 cm. 668. ”d@. 669. 651 cu.

670. 187 cm; 87 cm. 671. 44/37 cv; 83T cm. 672. a) T cm; 6) 2 cM; B) 3T CM;

41‘C\/§
3

r) 47 cMm. 673.

cM. 674. 8t cm; 12w em. 675. 4,7t em. 677. 61 cm; 30T cMm.
a

678. 1B; 2B; 3A; 4/1. 679. = 56,5 M. 683. . 684. 2 : 1. 685. a) 41 + 20;

Cos
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0) 8m; B) 7,3 m. 686. 7,57 cm. 687. 2na. 690. 120°. 691. 3x; 4n; 5n. 692. 51 cm;
157 cm. 693. 8t cm; 167 em. 694. T cm; 31 cm; 8T cm abo 5T cm; 3T cm; 4T cMm.
716. 2 : 3. 717. 1007 cm?. 718. 1 : 4. 719. 41 cm?; 257 cm?. 720. 211w cm?.
721. 9 cm i 12 cm. 722. a) 16m cm?; 6) 24n cm?; B) 487 cm?; r) 1087 cm?.

723. a) 3(27:—3\/§) cm?; 6) 9(m — 2) em?. 724. 21,5 % . 726. 257 cm?. 728. 91 cm?;

24—7n em2. 729. 4n(11-2410) cm2. 730. 648 cm2 731. %n cm?. 733. 1B;

27(4n-38) ..

2

2
TR 736. V5 cm. 737.

a?(n+3v3)

cm?. 738. %Rz (4n+3\/§). 739. o1 758. 30°; 50°; 100°.

2A; 3T'; 4B. 734. 3 : 2. 735.

27(8n+3V3)
4
759. Hi. 764. a) Taxk; 0) ui; B) Tak; r) Hi. 769. (x +4)% + (y —5)2=17. 772. 5 cm;
53 cM; 12,5\/§ cm. 773. %; %; 1. 795. a) A,(—2; 3); B,(—4; —2); C,(3; 3);
D(5; —1); 6) A’(0;5); B’'(-20); C’(55); D’(7;1). 796. a) (3; 4); 6) (1; 3);
B) (—3; 4,5); r) (7,5; 4). 808. x = 5; y = —5. 809. a) (x + 2)? + (y — 3)? = 20;
6) (x — 4> + (y + 1)> = 20. 810. (-3; 7). 811. a) y = —2x — 6; 06) y = —2x.
812. y=2x-3; 2y +x +1=0; P:S\/g; S =20 xB. ox. 814. 1]1; 2A; 3T'; 4B.
835.22.844. y=-2x - 3; y=-"2x+3.845. x — 3y +8=0; y + 3x + 4 = 0;
y—2x—-6=0;x+2y —2=0.848. y = —x + 1. 849. a) 2; 6) 1; B) 2.
851. IIpoBeniTs uepes maHy TOUKY MPAMY, HEePIEHIUKYJIAPHY OO0 GiceKTpucu
maHoro Kyra. 852, y = —x + 1. 854. Ilo6yxayiiTe Touky B;, cumeTpuuny B Bin-
HOCHO [/, i mpoBeziTs npamy AB,. fkmo AB, I, To 3azaua He Mae pO3B’ABKY.
856. 1I'; 2B; 3B; 4]/1. 869. a. 871. 2a; 90°. 872. [IBi npami, SKEM HaJIeKaTb
bOicekTpucu KyTiB Mixk ganumu npavmumu. 873. Ha 120° HaBKoJIO IleHTpa TPU-
kyTHEKA. 875. a) 72% 6) 60° B) 40% 1) 36°; T) 320 . 876. P=+/26 (2++/2);
S=13.877.90°. 879. Cepenuuunii IepueHIuKYJIAP BiApisKa, 1[0 CIOJIyUYae I[eH-
Tpu faHux Kin. 880. a) a~/3; 6) a. 881. AA, = AD, =a\2; AC,=AB, =a\2++/3.

882.60°.883.2) BC, =a+/3; BD,=a\2+2;6) BC,=a(\2 -1); BD, =ay2-+/2.
902. M,(5; —5); P(7; —8); K,(—-6; 1). 903. a=(-8;8). 904. a) Hi; 6) rax;
B) mi. 905. M,(0; 5), N,(2; —1). 907. (x — 3)> + (y + 2)2=9. 908. a) y = —2x — 3;
6) y=-2x+9.909. x =-8; y=-8.910. x = 3; y = 4. 914. A,(4; 3); B,(8; 7);
C,(10; 5); D,(6; 1). 917. 3gificHiTs mapasiesbHe TIEPeHECEHHA TOUKU A TaKe, IPU
axomy K mepexoauts B P. Orpumany ToukKy cmouayuits 3 B. 933. Hi. 934. Hi.
938. 12 cm; 20 cm; 24 cm; 32 em. 939. 32 cm?; 200 cm?. 940. 10 cm; 18 cwm.
941. 480 cm?. 942. 3. 943. 32 cm?. 944. 4 e i 10 cm. 945. 36 cm?. 950. 250 cm?.
951. 2 : 9 a6o 2 : 5. 952. 25 cm2. 953. 4S. 954. 40 cm2. 959. IToxaKiTh,
0 HaWMeHIIa BHWCOTAa TPUKYTHWKA [TOPiBHIOE IIOJOBUWHI TimoTeHY3W.

[ 2 2
“b+: . 961. %. 962. /16,25 cm. 964. 30° 60° 120° 150°.
a a—

966. 2 cm. 967. CmouaTKy moOyAyiiTe IPAMOKYTHUN TPUKYTHUK, TilIOTEHYy3a
i KaTeT AKOro AOPiBHIOIOTHL AAaHUM MefAiaHi i BucOTi, i BiZKJIagiTh Y HBOMY Bif-

960.
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PisoK, 1110 mopiBHIOE AaHiii 6icekTpuci. 968. IToximiTs K00 HA 6 PIBHUX YACTUH
2 2
i Bpaxyiire, mo (v2) =(v3) 1. 969. %(\5—1). 970. (3; -1); (-1; 5); (7; 3).

971. x= b +na, Y= b, +na,
1+n 1+n
S =0,5ab sin C. 975. 75°. Ilo6ynyiiTe piBHOCTOPOHHI#N TpuKyTHUK M AD i 110-
KasKiTh, 1110 Touka M, 36iraernsca 3 Toukoio M. 976. 45°, 45°, 150°i 120°. 3a te-
OpPeMOI0 KOCUHYCIiB 3HAWAITh KyTH B i D, po3ryisHbTe IPAMOKYTHUN piBHOOEIPE-
HUN TPUKYTHUK 3 rimorenysow AB. 977. 75°. Hepes Touku A, B, C mpoBeiTh
KOJIO 1 MOKasKiTh, 110 Touka D — 1eHTp 1boro kKoJja. 978. 30°. ITobynyiiTe Ha
AB piBHOCTOPOHHI# TPpUKYTHUK ABM. fdAKimo npami AM i BC nepeTuHaOTbC
B Touri K, To TpukyTHUK DMK — Taxko:k piBHocTOpoHHIil. 979. 45°. 987. Ilo-
KaXKiTh, IM0 JaHUH TPUKYTHUK IPAMOKYTHH!M, a OJHA 3 IOT0 CTOPiH — miameTp

J3

koxna. 988. fAxmio 2r, + 2r,+ 2ry= 2R, To 2nr, +2nr, + 2nr, =2nR. 989. r, = ry r,

r,= % r. 990. 3r° (7 + 4\/§) (\/§ —g), TPU KPYTH, ILJIOIIA KOKHOTO0 3 AKUX r2\/§

. 972, BpaxyiiTe, mo a = 2R sin o, b = 2R sin B,

i Tpu piBHI KpuBOIiHiNHI Qirypu, maoMIi AKUX IO (8\/315 -n— 6\/_)

(7+4\/_)

991. Hexaiit OA = r, Toni pazmiyc MeHIIIOr0 KoJja OA:E' Axmo LZAOC=q,

ZAO,B=2q. A—éZZTcroc:ﬂ. AB=2r- r 20C LAY OOBXKUHMN IIUX
360 180 2 360 180

oyr pismi. 994. 1,5. 997. 1 : 2. 998. Ilpomopuiiiai uymcaam 2, 3 i 5.
999. m? sin (B+C): (sin® B+sinZC—0 5sin” (B+C)) 1001. cosA:(4cb—b2—c2):2bc.

1003. ; (3n+2v3), (Sn 23), (5n+f) ( ~J3). 1004. Tio-

KaKiTh, IO CTOPOHU TpHRyTHHRa I[OplBHIOIOTI: 28 : hl, 2S : hy, 2S : hg,
a miBoepumeTp p = S : r. 1006. Hexaii r i R — paziycu JBOX MEHIIIMX MHiBKiJ.
Toni CM = 2Rr. 1009. 60°, 60°, 120° i 120°. 1010. a) 0; 6) 0. 1013. a) sin?B;

6) 1. 1014. a) 60°. 1020. (—10; 5). 1022. i 25; 1O‘F

.1027.y=1 - x.

1038. x = £2. 1047. x = 0; x =—5. 1048. 2\/§. 1050. ae(—5; 6). 1052. (9; 3);
(-9; —3). 1054. 3x + 4y — 15=0; 3x — 4y — 15 =0. 1057. a) 7 cm; 6) 6 cm abo
2msinf
sin (o +p)

1067. 20 cm i 6 cm; 3 e i 10 cm. 1068. 24 cvm?. 1069. 10% cm?. 1070. 7 cm.

3% cm. 1058. 120°. 1060. 10 cm. 1062. 5,9 cm. 1064. . 1066. 20 cm?.

1078. 60°, 80°, 100°, 140°, 160°. 1079. 10. 1085. 183 cm®; 273 cwm.
1094. y = —3x — 4. 1096. (x — 3’ + (y — 3P =9;a) (x + 32 + (y + 3)>=9
r) (x + 12 + (y + 1) = 9. 1103. 643S. 1104. 8 cm i 10 cm. 1105. 14 cm.
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