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LLIAHOBHI CTAPLLIOKJIACHUKWN!

T'eomeTpia — omgHa 3 HaWZABHIINNX, HANMIIAXETHIIINX, KOPUC-
HUX 1 IikaBUX HayK. ¥ Hill — 3I'yCTOK 3HAYHOI YaCTHUHU 3arajbHO-
JIIOACHKOI KYyJbTypH, HambaHOI JIIOACTBOM 3a KiJbKa TUCAYOJITH.
A 11e BoHa € He3aMiHHHM IHCTPyMeHTapieM AJd HAYKOBIIB i
BUPOOHUYHUKIB, 3acO00M I/ PO3BUTKY JIOTiUHOTO MICJIEHHS,
IIPOCTOPOBOI YSABU, PAIiOHANIZATOPCBKUX 3Ai0OHOCTEl Ta iHIIHX
KOPHCHUX AKOCTel BOJIi i XapaKTepy MOJIOII.

Ochb 110 IHMcaB IpPo reoMeTpiro Bimomuii apxitekTtop XX ct. Jle
Kopbrosne: «TinbKM JOTPUMYIOUNCH 3aKOHIB reomMeTpii, apxiTeKTopu
JTaBHUHU MOTJIV CTBOPUTH CBOI IefieBpu. HeBUIIagKoOBO KaXKyTh, 110
mipamiza Xeorca — HiMUII TpaKTaT 3 TeOMeTpii, a rpelbKa apXiTek-
Typa — 30BHIIIHE BimoOpaskeHHsa reomeTpil EBkiiga. Munynau cro-
JITTA, ajie poJb reoMeTpii He 3MiHMIachk. SIK i paHime, BoHa 3aJu-
IIaE€ThCA T'PaMaTUKOI0 apxiTekTopa». I He TiIBKK apxXiTeKTopa uu
iH)KeHepa-KOHCTPYKTopa. lld HayKa € CBOEPIOHOIO TI'PAaMATUKOIO
KOYKHOTO (DaxiBIlA, AKMI BUKOPHCTOBYE reOMETPUUHI (hOPMU.

l'eomeTpiss ckamaeTbcsa 3 ABOX UYaCTHH: nJaaHimempii i cme-
peomempii. Y momepegHixX KJlacaX BYW BUBYAJU B OCHOBHOMY
IJIaHIMeTpifo, Temep HepexoAuTe A0 BUBUEHHS cTepeomerpii (Bif
rpei. otepeol — IPOCTOPOBUI), B AKiMl PO3IJIANAIOTHCA BJIACTH-
BOCTi reoMeTpUUYHUX (Qiryp y mpocTopi.

CrepeomeTpia — reomMeTpiss TPUBUMiIPHOTO IIPOCTOPY. 3a 3Mic-
TOM BOHA OaraTiia Bim miaHiMerpii i mikasimia, OCKiJIbKU BUBUAE
BJIACTUBOCTi SIK IIJIOCKUX TeOMeTPUYHUX (Giryp, Taxk i HEIJIOCKUX.

Ilepiuii posaii, 3a mporpamMor, — MaTepiaJj IJad TOBTOPEHHS,
cucTeMaTuaallii Ta ysaraJbHeHHS HaWBaKJIMBIININX BimomocTeir 3
mra"HimeTpii.

HoBuil HaBUaJIbHUII MaTepiajl BUKJAJeHO B TPbOX posdizax i
momaTkax. KoskeH 3 pO3IiTiB MiCTHUTH TeopeTWUHWMI Marepiana i
3amaui. Yurarouu Teopiio, OCHOBHY yBary CJifl 3BepTaTu Ha CJIOBA,
HAJIPYKOBAHiI KypcuBOM i KupHUM Impudrom. Kypcugom BumimeHO
reoMeTPUUYHI TepMiHN, HA3BU MOHATHL. IIoTPiOHO BMIiTH IIOSCHIOBATH
ix smict, HaBoamTH BigmoBimui mpuriaasu. sKupaum mpudrom Ha-
IPYKOBAHO Ba’KJIUBI reOMeTPUYHI TBEPIKEHHA, 30KpeMa TeOpeMU.

VY ko:xkHOMY maparpadi migpydyHuKa € pyopuka m «Ina
JONUTJINBUX». BoHAa MIiCTHUTHh AOJATKOBiI BiJOMOCTi HJd THUX, XTO

xoue 3HaTU OijnbIe. ¥ pyopwuiri [13 «Buronaemo pasom» HaBO-
IATHCS 3a7adi 3 Po3B’A3BaHHAMU. PaguMo MeperJasHyTH iX, HepIi
Hi’K BUKOHYBaTHU [OMAIITHE 3aBIaHHA.



3HaTHu reoMeTpilo — Ile HacaMIilepel] YMiTH KOPUCTYBATHCS HEIO.
BunTncsa KOpHCTYBATHCSA TeOMETPUUHHMN 3HAHHAMN HaMKpaIlle
mig vac po3B’si3yBaHHSA TeOMETPUUYHHX 3ajad. 3aBIaHHS, PEKO-
MeHIOBaHi AJA JOMAIHLOI POOOTH, BUAIJIEHO KOJIbOPOM. 3amadi i

BIIPaBU B HiAPYYHUKY ITOJ1JI€HO HA: ﬁ «BukoHatiTe ycHO», piBeHb A,
o

piBeHb B i wew «BIpaBu ms MOBTOPEHHA». Y KOXKHOMY PO3iii
€ 3a7adYi 3a TOTOBUMH MaJIOHKaAMMK. Y MOBU TaKUX 3aJady IOJAHO
MaJIHKAMU i KODOTKUMY 3alIUCaMMU.

g ysaranbHeHHA 1 cmcTeMaTusallili BMBUEHOTO MaTepiary
nonano «I'osoBHe B po3aimi». [lepeBipuTu, HaCKiIbKM BU 3aCBO1IN
HOBUII MaTepiaJ, Ta MiATOTYyBaTUCA 0 30BHINITHLOTO HE3AJIEKHOTO

OI[IHIOBAaHHS BUW 3MOJKETe, PO3B’A3YIOUM 3aJadyi Ta BUKOHYIOUU
s -

3aBIaHHS 3 PyOPUK LL «TecToBi BaBIaHHA» i = «Tunoi 3amaui

1 KOHTPOJIBHOI POOOT!» .

IIporpamuy temy «OpTOLEHTPUUHUII TeTpaeap» IeI0 PO3IIU-
peHo i BMmimmeHno B momatkax «EjgemeHTm reomerpii Terpaempar.
Tam MmicTUThCS Ie KiJbKa TeM, B AKHX IMOIJINOJIEHO PO3IJsga-
IOThCSA AedAKi HaliBaKJMBIIIIL BJIACTUBOCTI HAWIIPOCTIIIIOTO MHOTO-
rpaHHUKA — TeTpaexapa. Ili TemMu agpecyeMo IJad CaMOCTiHHOTO
OmpallloBaHHS THUM YYHAM, SAKiI MaOTh OasKaHHsS 3aiiMaTucs
HOCUJBHOIO HJIs IIOYATKIBI[IB HAYKOBO-IOCJHiZHOI pPoOOTOIO.
A 3sapmaui, o € B «JlomaTkax», MOKHA IIPOMOHYBATHU BCIM YUHAM.

Izoni BBasKaOTh, 10 HAWBaKJIMUBiIIIe B reoMeTpii — mOoBeIeHHSA
TeopeM. 3BUYaNHO, YUUTHUCA JOBOJUTH TEOPEMHU — CITPaBa KOPHUCHA.
AJle He MeHIITY POJIb ¥ IIill HAYIIi BiAirpaioTh MOHATTSA, iX O3HAUEHHS
i Kmacudikarii; reomerpuuHi hirypu, ix mobymoBa i mepeTBOPeHH;
reoMeTpUYHi BeJIMUYNHU, IX BUMipIOBaHHS Ta odumciaenusa. OquH 3
Bimomux reomerpiB XX ct. [l. I'ine6ept nucas: «¥V eeauuesnomy
cady zeomempii koucHUU Mmodxce nidibpamu cobi Oyxem 3a
CMAKOM > .

3ampolrryeMo Bac y Iieil Oaratuit i quBHUM cBiT 'eomerpii.

Asmopu
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OMOPHI ®AKTU MJIAHIMETPII

ITpuragaemo wHalBa:kJaMBiIII BimomMocTi 3 maaHiMeTpii, dAKi
YacTO BUKOPUCTOBYIOTHCA B cTepeoMeTpii.

Axciomu naanimempii. OcHoBHe B reomerpii — ii momarTsa i
TBepIsKeHHA. [[J1a 6iabI10CTi TOHATH (GOPMYJTIOIOTHCA O3HAUYEHHA,
ajie iCHYIOTh NOHATTA Heo3HauyBaHi. Ile — mouka, npama, nuo-
WuHa Ta IedaKi iHmi.

IlepeBaskHy OiJbIIiCTh IeOMETPUUYHHX TBEPI KEHb MTOBOIATH,
TOOTO IIOKAa3yIOTh, II[0 BOHU AK JIOTiUHI HACJiAKM BUIJINBAIOTH 3
IHIMUX iCTUHHUX TBepIKeHb. A K OyTH, KOJIU Ha MOUYaTKy KypCy
e HeMae «iHIMUX TBePIKeHb»? Y IUX BHUIAIKaX KiJbKa TBep-
I'KeHb IPUIMAIOTh 3a iCTUHHI 6e3 JOoBeeHb. [X Ha3UBAIOTh AKCiO-
Mmamu. A TOBOMKYBaHI TBEP)KEHHS — meopemamu.

Hna nmamimerpii, AK i Ajmd iHIMWX HAYK YW TeOopiil, MOXKHA
obmpatu pisHi cucremu akciom. OmgHa 3 HUX MOKe OYTH TaKOIoO.

1. Aka 6 He Oysa npama, iCHYIOMb MOUKU, WO HAJEHAMb Yiil
npamiit, i mouKu, w0 Lk He HAJLeH Amb.

2. Yepes 0yov-ski 060 pi3Hi MOYKU MOMCHA NPOBeCMU NPAMY i
miavKu 00HYy.

3. I3 mpvox mouox npamoi o0Ha i milvKu 00HA JLeH UMb MIH
dsoma iHWUMU.

4. Koxcnuil 6i0pi3ox mae ne6ry 008HCUHY.

5. Koxcnuil kym mae neeny mipy.

6. IIpama po3busae niouwurHy Ha 08i Ni8NIOWUHU.

7. Ha 0ylv-akxiii npamiii 6i0 3adanoi moyku Yy 3adaHomy
Hanpami moxcHa sidkaacmu 8i0pi3ox 0aHoi 008)UHU i MilbKU
00UH.

8. Bid 0yodv-s1Kk020 npomeHs Yy O0aHill nNi6NAOWUHI MONMHA 8i0-
Kaacmu 0aHUil KYym 3 8ePULUHOI0 Y NOYAMKY NPOMeHs i milvKu
00UH.

9. Axuil 6u He 0Yy6 MpPUKYMHUK, ICHYE PIBHUIL loMYy mpurkym-
HUK Y 3a0aHOMY PO3MiujeHHi 6i0HOCHO 3a0AHOL NPAMOIL.

10. Yepesz mouky, wo He Jexumv HaA 0aHill npamiil, MOIHA
npogecmu miavKu 00HY npaMYy, napaaenvHy 0awniit npamiil (ax-
cioma Esraida).

Pozginm mpo reomMeTrpwuHi BeIWUYMHU, T€OMETPUUYHI IIEPETBO-
peHHs i Mo6y0BM MOTPEOYIOTh HOJATKOBUX aKcioMm.

Ilapanenvhi i nepnenduxynapui npami. IBi npami ommiei
ILJIOIIIWHY HA3UBAIOTHCA MapaebHUMHU, AKIIO BOHN He IIepeTuHa-
oThesd. IIBa Bimpisku abo mpoMeHi Ha3WBAIOTh IIapajelbHUMU,
SAKII0 BOHU HaJIE}KATh MIapajeJbHUM IPAMUM.
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Osnaxku napanesvHocmi npamux. IIBi /
npAaMi a i b omHiel miomMHM IIapaJiesbHi 1

(maz. 1), AKImo iX ciuHa yTBOPIOE 3 HUMU: 3
1) piBHi BizmoBigui Kyt (L1 = £2); abo b 4/
2) piBHi BHYTpilIHI Pi3HOCTOPOHHI KyTU
(£2 = £3); abo /
3) BHYTpPiIIHI OMHOCTOPOHHI KyTH, cyMa
axux gopiBaIoe 180° (L3 + £4 = 180°). Mauax. 1

Bracmueocmi napaneavHux npamux.
Axmro npsami a i b mapajenbHi, TO BUKOHY-
IOTbCA BCi Tpu piBHOCTiI, 3a3HaUeHi BUIITE
(. 1-3). a b

BigHomieHHsaA mapaJsieIbHOCTI NOPAMUX
TpaH3UTHBHE: AKMo a |[bib | c, Toa | c.

IBi npami HasuBawOTLCA nepneHoury- .

: Hl M
AAPHUMU, AKIIO BOHU IEPETHUHAIOTHCA IIijJ
npaAMuM KyToM. Bigpisku a6o mpomeni ma-
3WBAIOTHh NEPIEHIUKYIAPDHUMU, SKIO BOHU Man. 2

HaJeXaThb IePHeHINKYIAPHUM IIPAMUM.

HIBi mpami oxHiel IJIOIMIUHU, MEPIEHIWKYJISIPHI A0 TPeThOi
npsimoi, napajienbHi (Maa. 2). Axmoa Lcib Le, Toa | b.

Teopema Daneca. Skimo mnapajgenbHi IPAMi IIepPeTHHAIOTH
CTOPOHU KyTa i Ha ONHIiN OT0 CTOPOHI BiATHHAIOTH PiBHI Bigpisku,
TO i Ha APYriii #Oro CTOPOHI BOHW BiATWHAIOTH PiBHiI Bimpiskm
(mau. 3).

fxmo AB = BC, t0 A;B, = B,C,.

Y3azanvnena meopema @aneca. IlapanensvHi nmpsami, AKi mepe-
TUHAIOTh CTOPOHM KYyTa, BiATHMHAIOTH BiJ HUX IIPOMOPIIifiHI Bim-
pisxu (mau. 4).

KM K M,
MN M,N,

T'eomempuyne micye mouox — Ile MHOYKMHA BCiX TOYOK, AKi

3a/I0BOJILHAIOTH IEBHY YMOBY.
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TeomeTpruHuM MiclleM TOYOK ILJIOIIIUHH,
piBHOBigmamenmx Bixg KiHIIB Bigpiska, e
A 0l B CepeIMHHUN NePHeHAUKYJIAP OO IILOTO Bin-
piska (mai. 5).

Axmo AO = BO i CO L AB, to AC = BC.

T'eomerpuune Miciie TOYOK KyTa, PiBHO-
BigmajmeHuX Bim #oro crtopim, — OiceKTpuca
Mai. 5 nporo Kyra (maj. 6).

Tpuxymnuxu. Tpukymruk — 3aMKHeHa
JaMaHa i3 TpboX JlaHOK. HacTuHAa TJIONIUHMU,
oO0MerkeHa TaKOI0 JIaMaHOI0, TaKOXK Ha3u-
X BAa€ThCA TPUKYTHUKOM. KOKHUI TPUKYTHUK
Mae TPU CTOPOHU, TPU BEPIIUHU i TPU KYTH.
CyMy CTOpiH TPHUKYTHUKA HA3WBAIOTb HOTO

Y B IIepIMEeTPOM.
Mao. 6 SAKmnio cropoHu TPUKYTHUKA a, b, ¢, a

IpoTUJIEKHI IM KyTH o, B, Y, TO:

b—c<a<b+c;a+p+y=180°.

Osnaxu pienocmi mpukymHuukie. [lBa TPUKYTHUKY PiBHi, AKIIO:

1) aBi cTOpOHM i KyT MiK HHMHU OJHOIO TPUKYTHHKA TOPiB-
HIOIOTh BiAIIOBiZHO ABOM CTOpPOHAM i KYTy MiK HUMHU APYTOro
TPUKYTHUKA; ab0

2) cTopoHa i mpuJerJsi 1o Hei KyTH OJHOTO TPUKYTHUKA HOPiB-
HIOIOTh BiAIIOBiZHO CTOPOHI i mpumieramm A0 Hei KyTaM APYTroro
TPUKYTHUKA; ab0

3) Tpu CTOPOHU OJHOTO TPUKYTHUKA AOPiBHIOIOTH BiJIIOBiTHO
TPHOM CTOPOHAM JAPYTOTO TPUKYTHUKA.

Binpisok, axkwuii criosiyuae cepequHM JBOX CTOPIH TPUKYTHUKA, —
#oro cepednsa ninis. CepenHd JIiHigA TPUKYTHUKA IapajejbHa HOro
TpeTii CTOPOHi i MOpiBHIOE i TOJOBUHI.

TpuKyTHUKYU, B AKUX yCi BimmoBigHiI KyTM piBHIi, a BixmoBigHi
CTOPOHHU IIPOIIOPIIiliHi, HA3UBAIOTHCI NOJIOHUMLL.

Ocnosrna meopema npo nodioHicmvy mpukymHuukie. CiuHa
mpAMa, IapajejgbHa CTOPOHI TPUKYTHWKA, BiATWHAE BiJy HHOTO
TPUKYTHUK, IIOLIOHUN JaHOMY.

O3nakxu nodibHocmi mpukymuukie. [IBa TPUKYTHUKY MOAi0Hi,
AKIIO:

1) 1Ba KyTH OZHOTO TPUKYTHUKA BiATIOBiTHO NOPiBHIOIOTH JTBOM
KyTaM Apyroro; abo

2) nBi CTOPOHU OJHOTO TPUKYTHHKA HPOIOPIIiiiHI IBOM CTOPO-
HaM APYToro, a KyTH Mi’K HUMM pPiBHi; abo

3) TPW CTOPOHU OJHOTO TPUKYTHHKA ITPOIOPIIiiHI TPHOM CTO-
poHaM Ipyroro.
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C B
c
b a a
h
b, a, o
A " B A 3 c
Maun. 7 Maun. 8

IBa TPAMOKYTHI TPUKYTHUKHU TOAi0HI, AKIIO:

1) rocTpuii KyT OJHOrO TPUKYTHUKA AOPiBHIOE KYTY APYroro; adbo

2) KaTeTu OJHOIrO TPUKYTHUKA IIPOIIOPIIifiHI KaTeTam APYyroro; abo

3) KaTeT i rimoTeHys3a OJHOTO TPUKYTHUKA ITPOIIOPI[iAHI KaTeTy
i rimorenysi gpyroro.

3 03HAK MOMi0OHOCTI TPUKYTHUKIB BUILJIMBAIOTH TaKi TeopeMu.

e BicexkTpuca TPUKYTHUKA MiJUTH MOTO IIPOTUJIEIKHY CTOPOHY
Ha BigpisKu, IPOIOPIiiiHi IpPUIErInM CTOPOHAM.

e Menmianu TPUKYTHWKA HEePETUHAIOTHCA B OAHIN TOUIll, AKa
IiIuTh KOXKHY MemiaHy y BimHommenui 2:1, moumHawoouwm Bim Bep-
IITUHYU TPUKYTHUKA.

e Karer mMpAMOKYTHOrO TPUKYTHHKA — CepenHE IIPOIOpIliiiHe
rimorenysu ¢ i #ioro mpoekIrii Ha rimoreHysy. Bucora mpaMoOKyT-
HOTO TPUKYTHHUKA, IIPOBEJleHA 0 TilIOTeHY3U, — CepeaHE IIPOIOP-
IifiHe BiApisKiB, Ha AKi BucoTa AijuTh rimorenysy (maJ. 7).

a2=ac~c; b2=bc~c; h2=ac~bc.

SAxrio ¢ — rinmorenysa, a a, b — KaTeTu IPAMOKYTHOTO TPUKYT-
HuKa (maJ. 8), To:

c? = a® + b% — meopema ITigpazopa;
a . b a b
—=sina; —=coso; —=tgo; —=ctga.
c c b a

Armo a, b, ¢ — croporu, a o, B, Yy — OpPOoTUIEKHI IM KyTH
TPUKYTHUKA (MaJy. 9), To 3aBxIu

a® = b% + ¢ — 2bccoso. — meopema Kocunycis,

a b c

. =T . — meopema CUHYCI8.
sina  sinf siny

KokeH 3 Tphox ocTaHHiIX APOGIB AOPiB-
Hoe 2R, me R — pazgiyc KoJja, OIHCAHOTO
HABKOJIO JAHOTO TPUKYTHUKA.

HaBKoJI0O KOXKHOTO TPUKYTHHKA MOYKHA
oIIycaTH KOJIO i OO0 TOro X TiJIbKH OJHE.
IlerTpoM KoJia, OIIMCAHOTO HABKOJIO TPUKYT-
HIUKA, € TOUKAa IIePEeTHHY CepPeSUHHUX Iep-
MeHIUKYJAAPIB A0 HOro cTopiH. Y KOKHUII
TPUKYTHUK MOXKHA BIMCATHA KOJIO i JO TOTO
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JK TiJIBKU OIHE. HeHTpOM KOJia, BIINCAHOTIO B TDUKYTHHK, € TOUKAa

mepeTuHy ioro GicexTpuc.
Komuuii tpukyrauxk ABC mae Mmenmianu, OiceKTpucu, BUCOTHU,

OiBIepUMETP, paAiyc BIMCAHOTO i OMUCAHOTO KiJ, AKi BiAIOBimHO
Oo3HA4aITh: m,, l,, h,, p, r, R. Bigomo, mo:

m =Lt ey -at) oL ne(b o2 -a)

(b+c)?
4 S abe
h2=— —-a)(p-b -c); =—; =—
. =5 P(p—a)(p-b)(p-c); r » 1S

a
ITnowa mpukymuurka. KoxXHUN TPUKYTHUK (AK YacTWHA ILJIO-
IMUHU, O0OMesKeHa 3aMKHEHOIO JIJaMaHOI0) Mae€ ILIoIly. Popmynun

AJIsd BUSHAQYEHHA IIJIOIJ_Ii TPUKYTHHUEKA:

S:%aha; S:%absiny;
abce
S=r-p; S=—o,
TP 4R

S=\p(p-a)p-b)p-c) — popmyra I'epona.

I mpAMOKYTHHX i PiBHOCTOPOHHIX TPUKYTHHUKIB (opmMyan

IpoCTiti:
IIpaAMOKYTHU TPUKYTHUK PiBHOCTOPOHHITI TPUKYTHUK
1 23

S=ab; 5= 9B,
2 4
a+b-c a3
r=—-—:; r=—;
2 6
s o aB,
2’ 3’
p=ab h= a3
c 2
Yomupuxymuurku. YomupukymHukx — IIpocTa B3aMKHeEHa

JaMaHa i3 4oTUPhOX JaHOK. YacTHHA ILJIOMIMHYA, 00MeKeHa TaKOoo
JlaMaHOoI0, TAKOYK Ha3WBAEThCA YOTUPUKYTHUKOM. CyMa BCix KyTiB
KOYKHOI0 YOTUPUKYTHHKA gopiBHioe 360°. KoxHa cTOpoHA YOTH-
PUKYTHHKA MEHIIA BiJi CyMU TPLOX iHIIMX HOT0 CTOPiH.
YoTUPUKYTHUK, KOKHA CTOPOHA SKOTO IapajieibHa IPOTHU-

JeXKHiNl CTOPOHi, — napasenozpam.
O3naxu napanenozpama. YOTUPUKYTHUK € IapajeaorpaMoM,

AKIIO:
1) KoXKHa HOro CTOPOHA MOPiBHIOE IIPOTUJIEIKHIN CTOPOHI;
2) nBi #0r0 MPOTUJIEKHI CTOPOHU TTapajesbHi I pPiBHI;

3) fioro miaroHaJsii TOUYKOIO MEPETUHY MiMATHCA HABIILiJ.

10
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k] Y — yomupuKymHuKu

11 IT — napanenozpamu
IIp — npamokymHuku
@ P — pomou
K — xeadpamu
T — mpaneuyii

Maan. 10

Baacmueocmi napanenozpama:

— KOKHaA CTOpPOHA ItapaJjejorpamMa IapaJjiejibHa IIPOTUJIEKHIN
CTOPOHI i mopiBHIOE 1ii;

— KOKHUI KyT mapaJjeyiorpamMa JOPiBHIOE IPOTUJIEKHOMY KYTY;

— KOYKHA JIiarOHAaJIb IapaJiesiorpaMa TOUKOIO IEPETUHY AiJINTHCSA
HAaBIILJI;

— cyMa KBaJApaTiB mgiaroHaJjeil ImapaJjiejorpaMa JOpPiBHIOE cyMi
KBaJpaTiB ycix HOro CTOpiH.

Okpemi Buau mapajejorpamMiB — npamo-
KYMHUKU, pomOu, keadpamu — MamOTh JOLAT-

C
. . B ‘
KOBi BJIACTHBOCTI: '

— nmiaroHasii TpPAMOKYTHUMKa (KBaapara)

piBHIi;
— miaromaJti pomba (KBagpaTa) IepueHIuKY- |
AApHi 1 1exars Ha GiceKTpucax HOro KyTiB. Av—/D
YoTUPUKYTHUK, Y AKOrO TiJIBKK OBi CTO-
poHmM mapaJienbHi, — mpaneuis. IlapanenbHi Man. 11
CTOPOHM Tparmerrii — il ocHoBM, ABi iHImi —
6iuni croporu. Oxpemi Bugu Tpameliii — pis-
HOOiuHi i mpsamorkyTHi Tpamernii. Bimpisox, b ¢
1[0 CIIOJIyYa€ CcepefuHU OiYHMX CTOPiH Tpa- B
nerii, — ii cepedusa ainis. CepemHsa JiHiA c
Tpanernii mapaJiesbHa ii OCHOBaM i JOpPiBHIOE ¢
ix miBcymMi.
CroiBBifHOIIEHHA MiK OKPEeMUMU BUIAMU
YOTHPHKYTHHUKIB MOKA3aHO HA MamioHKy 10. 4 d b
Bnucani it onucani vomupukymuuku (Ma. Maan. 12
11i12)
Bun CuiBBigHOIIEHHA CriBBigHOIIIEHHS
YOTUPUKYTHUKA MiK cTOpoHaMU MixK KyTamu
Bnucanuii y Koo ac + bd = ef A+C=B+D
Onwucaunii dtc=btd ab sin® B _ cd sin’ D
HABKOJIO KOJa 2 2

11
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I nowi womupukymrukie. Ilmoma TPAMOKYTHUKA HOPiBHIOE
IOOYTKY IBOX HMOTO0 cycimuix cropiu: S = ab.
IInoma mapaJsiesorpamas
S =ah, abo S = absiny,

ne a, b — Aoro CTOPOHM, Y — KYT MiXK HUMH, i, — BUCOTA, OIyIIleHa

Ha CTOPOHY a.

SIkmio giaroHasi YOTMPMKYTHHKA NOPiBHIOOTH d, i d,, a KyT
Mi’K HUMU O, TO HOTO ILJIOIIA

S = %(Jlld2 sina.

ILnoma pomba mopiBuioe S = %dldz.

Ilnoma rtpameriii mopiBHIOE MOOYTKY HiBcyMHu ii OCHOB Ha BU-

coTy:

A D
¢ B

Maan. 13

C
o
B
A K

Maan. 14

Maan. 15

12

S = a+b L.
2

Kono. Kymu ma 6idpisku, nose’asani
3 konom. Koso — dirypa, 1110 cKJIagaeTbes
3 YCiX TOUOK ILJIOIIUHU, PiBHOBiImZaIEHUX
Bifl JaHOI TOUKU — yeHmpa kosaa. YactuHa
ILJIOIIWHYM, OOMe)KeHa KOJIOM, — Kpye.
Padiyc — Binpisok, mo cmosyuae Oynb-
AKY TOUKY Ko0JIa 3 f1oro IeHTpoM. Bigpisoxk,
IO CIIOJIyYa€ OBi MOBiLMIBLHI TOUKM KoJia,
HasWBalOTh Xxopdow. Xopma, IO IMIPOXO-
IUTH Uepes IeHTp KoJja, — diamemp.

IIpama, sxa mMae 3 KOJIOM TiJIBKUW OOHY
CIIiIBHY TOUKY 1 JIEXKUTH Y IJIOIINHI KoJia,
Ha3UBAETHCS JOMUYUHOW [0 KOJIa.

MaroTp Miclie Taki BJIaCTHBOCTI:

e nmiamMeTp KoOJa, IIPOBEIEHUN dUepes
cepeqnHy XOpAu, BiaMiHHOI Big miamerpa,
NepUeHAUKYJIAPHUN 0 Hel;

e MOTUUYHA IO KOJIa MePIeHIUKYIApHAa
o pagiyca, IIPOBEIEHOI0 B TOUKY JOTUKY;

e BipiBKM MOTMYHUX, MPOBEIEHUX IO
KoJia 3 onHiel TOuKu, piBHI;

e AM - BM = CM- DM (man. 13);

e AK? = AB - AC (man. 14);

® BIWCAHUWI KYT BUMIPIOETHCA II0JIO-
BUHOIO [Oyr'W, Ha fAKY BiH CHOHPaEThCA
(mag. 15):

/ABC = %LAOC -

U
AC;

Do | =
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« JABC = %(AC + DE) (man. 16);

o JABC = %(AC — DE) (max. 17);

e KYT MiX XOpPZOI0 KoOJa i TOTHUYHOIO,
MIPOBEIeHOI0 B ii KiHIIi, BUMipIOETHCA IIO-
JIOBUHOIO OYTH, IO MiCTUTHCA BCEePEeTUHi
KyTa.

Hos:xuny Kosa C pagiyca r BUBHAUYAIOTH
3a opmysoio C = 2xnr. loBxkuny |l nyru
KoJa pajiyca r, sKa Ma€ n rpagyciB, MOMXK- D B
Ha BUBHAUUTHU 3a (POPMYJIOI0 [ = nrn

180 A E

Ilnomy S Kpyra pazmiyca r 3HaXOIAThb
3a dopmyaoi0 S = nre.

YacTtuny Kpyra, ooMe)xkeHy ABOMa HOro
panmiycamu, HasmMBAIlOTh CEKMOpPOM, a dYa-

CTHUHY Kpyra, oOMerKeHy IHOro XOopaoo i c

nyror, — cezmernmonm. CerMmeHT MoXKe 0yTH Maun. 17

MEHIIIMM Big miBKpyra a6o OijgbIImM.

IIiBKpyr — oaMH 3 BUIIB ceKTopa i cerMmeHTa. SIKIIO CEKTOpP Kpyra
2

paziyca r mMae n rpagycis, To #oro Imaoma S, = 7;6(’)1

IOBiJTBHOTO CerMeHTa JOPiBHIOE cyMi abo PisHUIL IJIOIT ceKTopa i

TPUKYTHUKA.

Cropona a, TpaBUJIBHOTO N-KyTHUKA Yepes pajaiyc R onmucanoro
KoJia i pajziyc r BOmcaHOTO I{OJIa BUpPaXKaeThcA opMyaamMu

— 2r tg 180°

. ILnoma

30Kpema,

:R\/g, a4:R\/§, as=R
—2r\/§ a,=2r, ag= 2I

Teopema IImonemes. Y KOXKHOMY OHYKJIOMY UOTHUPUKYTHUKY
ABCD, BmucaHoOMy B KOJIO, JOOYTOK
JOBXKUH JiaroHajieli AOPiBHIOE CyMi B
IOOYTKIB JOBMKUH HOT0 MIPOTUIEIKHUX c
cropin, To6to AC - BD = AB - CD + )
+ BC + AD (puB. mau. 11).

Teopema Menenas. Hexait A, B,
C, — Tpu TOYKH, AKi JexaTh BifImo-
BigHO Ha cropouax BC, CA, AB AABC
abo Ha ix mpomoB:KeHHAX (Maj. 18).
Tourkn A,, By, C; Toxi i TinbKu TOAi Maun. 18

13
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B JeXKaTh Ha ONHIN MpAMi#, Koau, Bpaxo-
BYIOUM HAOPSIMU BiIpisKiB,

Teopema Yesu. Hexait A,, B,, C, — Tpu

TOYKH, AKi Jie)KaTh BiAmoOBiAHO Ha CTOPO-

A B, ¢ wuax BC, CA, AB NABC a6o Ha iX IPOI0B-

sKeHHAX (Maj. 19). IIaa Toro mob mpami

AA,, BB, i CC, nepetuHanaucsa B OAHIM

B TouIri abo OyJiu BCi mapaJiesbHi, He0OXigHO
i mocTraTHBLO, 1100 BUKOHYBAJIACh yMOBA:

]VH C,B AC BA 1
0 OcTaHHIO PiBHiCTH HA3UBAIOTDH YMOB0I0
Yesu.
A c Ilpama Eiinepa. Opronentp H Tpu-
Mauax. 20 KyTHHUKa, woro meutpoim M i mentp O

OIIMCAHOTO KoJa JIeKaTh Ha ONHIN MpAMii

(mai. 20), mpuuomy OM : MH =1 : 2.

Kosno Eiinepa (koso meB’siTu TO4oK). OCHOBM BUCOT TPUKYT-
HUKA, CepPelMHM MOTo CTOPiH i cepenqmHM BifpisKiB, AKi cmosyua-
IOTh OPTOIIEHTD TPUKYTHUKA 3 MOT0 BEPIIMHAMM, JeKaTh Ha

onaomy Koui (maj. 21). ITeHTp 1bOTO

B KoJia 30iraeThcs i3 cepemuHOIO Bin-
piska, SAKHI CIOJyYae OPTOIEHTP
TPUKYTHUKA i IIEHTP OIIMCAHOT0 KOoJia.
Horo pazxiyc [opiBHIOE mOJIOBHHI

M, M,  pagiyca onucanoro Koua.

H\p, Hpﬂmq Cimcorna. OCHOBU IepIeH-
IVKYJIAPiB, OWYIIIEHWX HA CTOPOHU
TPUKYTHUKA 3 TOUKY OITUCAHOTO KOJIa,

JeXKaTh Ha ONHIN IpPIMii.
A M, H, ¢ Kono Anonnonis. l'eomeTpruaHmM Mic-
Man. 21 IIEM TOUYOK, BiJHOIIIEHHS BiZcTaHel Bix
SIKUX JI0 IBOX JAHUX TOUOK CTaJIe, € KOJIO.

Koopdunamu na nnowuni. Ilmomuny, Ha aAkift 3agaHo cu-
CTeMy KOOPAWHAT, HA3MUBAIOTh KOOPOUHAMHOW naowuHoio. KoxHil
TOUIIi KOOPAWHATHOI IIJIONIMHHU BiAIIOBiZae emmHa mapa IificHUX
yuces (KOOPAWHATH Ii€l TOUKM), a KOKHIN mapi mificHux umcesn —
€qnHa TOYKa KOOPAUHATHOI MJIONIMHU.

Koxcna koopdunama cepedunu gi0piska OopieHioe niecymi iono-
8i0nux KoopOunam it0zo Kinyie. TobTo aKmIo KiHIi Bigpiska A(x;; y,)
i B(x,; Y,), TO CEPEIUHOIO NAHOTO BiIPi3Ka € TOYKa 3 KOOPJUHATAMU
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ftX  Hithe
2 2
Bidcmanwv mixne mourxamu A(xy; y,) i B(xy; yy):

AB = \/(xz - x1)2 + Yy - y1)2-

KBagpar moB:xuHHN Bimpiska OOpiBHIOE cyMi KBajapaTiB #oro
IIPOEKITifl HA ABi BBAEMHO NEPHEeHANKYJIAPHI IPAMi.

Piguanuam icypu HA KOOPAWHATHIN IJIOMIMHI HA3WBAIOTh
PiBHAHHA 3 IBOMAa 3MIiHHUMMU, K€ 3aJ0BOJLHAIOTH KOOPAUHATHU
KOKHOI TOUKHY AaHol (irypu i TibKM BOHU.

Pignsannsa kosa pangiyca r i3 meHTpom y Tourli A(a; b) Mae BUTIIAL

(x—a)?+ @y -bE=ri

SKImo meHTp KoJa pagiyca r JIEKUTh y IOYaTKy KOOPAUHAT, TO
fioro piBuamHa x2 + y? = rZ

Koxkuiii mpamiii KoopauHATHOI ILJIOIMMHY BigmoBimae Jjimiiine
piBHAHHA 3 ABOMAa 3MimHUMU ax + by + ¢ = 0. Take piBHAHHSA
HA3UBAIOTh 3A2AAbHUM DIBHAHHAM NPSMOL.

PiBHicTh y = kx + b — pi6HAHHA NPAMOL 3 KYMOBUM KOeDiyicH-
mom. Tyt k = tga, e o — KyT, AKUIN YTBOPIOE IpAMa 3 JOJaTHUM
Hampamom oci OX.

X-X% _Y- 4

Xo=X Y~ Yy
dani mouru A(xy; y,) i B(xy; y,)-

X, Y , .. o .

—+3=1 — pi6HAHHA npamol Yy 6i0piskax Ha ocax (uucuaa a i b

a
MMOKa3yI0Th, AKi BiApisku mpaMa [ BiATuHAe Ha 0CAX KOOPIMHAT).

SIxmro npawmi [, i, sapani piBHAHEAMY Y, = kX + b, 1y, = kyx + by,
TO:

1) I, || I, Toxi i TimbKM TOAL, KoM kB, = Ky}

2) I, L 1, roxi i TineKM TOAi, Koau kK, * k, = —1.

— DiBHAHHS NPAMOL, W0 NPOXodUmbv yepe3 08i

Bexmopni gerununu — Ti, K1 BUBHAUAIOTHCA HE TiIbKU YUCJIO-
BUMU 3HAUEHHAMHU, a ¥ HanpaAMaMu. SHAUYEHHA BEKTOPHUX BEJIH-
4mH — gekmopu. 'eoMmeTprnyHO BEeKTOPU (HEHYJIHOBi) 300pasKaroThCsA
HanpamaeHumu 6idpiskamu. HampamieHuil BiIpisok Mae mo4aToK
i kinens. Bigcranp Mik HUMU — M00Yy.1b (DOBXKMHA) BEKTODA.

JlBa BeKTOpM Ha3WBAIOTb KOJNIHEAPHUMU, SKNIO BiAMNOBiTHI iM
HaTIPSAMJIEH] BiIpisKu po3TarroBaHi Ha OAHIN NMpAMii ab0 Ha mapaJiesb-
HuX npavux. KosiHeapHi BeKTOpM OyBarOTh CITiBHAIPAMJIEHUMU a00
TIPOTUJIEKHO HAapAMJIeHUMU. [[Ba BEKTOPU PiGHi, SIKITIO BOHU CITiBHA-
IPAMJIEH] i MaroTh piBHI MosyJi. [[Ba BEKTOpU HA3WBAIOTH NPOMUJLEHC-
HUMU, SKIIT0 BOHU MAIOTh PiBHI MOIYJIi i TPOTMIEIKHO HATIPAMJIEHI.

Koopdunamamu eexkmopa 3 MOYaTKOM A(xy; y,) i kinnem B(x,; y,)
Ha3WBAIOTh UUCJA X = X, — X; 1 Y = Yy — Y.

15
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S_anncymTL TaRI/IIZI BEKTOD ¥ BI/II‘EILi:
AB = (x; y), abo a:_(x; y), abo AB = (x, — X5 Yy — yl)._
Modyav eexmopa AB = (x; y) nosHauaoTs cuMBoyoM |AB:

[AB| = {2 + 3.

Cymoro sexmopis a= (x5 91 b= (xy; y,) HABMBAIOTH BEKTOD
a+b= (x, + %95 Yy +y,). Ilna nofaBaHHA BEKTOPiB BUKOHYIOTHCA
ImepecTaBHUM i CIIONYUYHUIT 3aKOHMU.

T'eomeTpuuHO JOMAaBATH BEKTOPW MOMKHA 3a ITPABUJIOM TPUKYT-
HUKa abo mapajesorpama (may. 22 i 23). 3aBKoU IPaBUJIbHI BeK-
TOpHi piBHOCTI:

AB + BC =AC, AB + BC + CD = AD.
_ Pisnuyero sekmopis a= (x5 51 b= (x,; y,) HABUBAIOTH BEKTOD
a-b= (x; = X35 Y1 — Yy)-

Pisuuus Bexropie AB i KP nopiBuioe AB + PK. ] o6 eiduamu
8i0 00H020 8exkmopa Opyzuil, mpeba 0o nepuiozo dodamu 6eKxmop,
npomuaaexicHuil Opyzomy.

ki me Gysnu 6 Bexropu AB i AC, sasxnu AB — AC = CB.

Io6yTKOM BeKTOpa @ = (X; y) Ha UMCJIO 7 HABUBAIOTH BEKTOD
na = (nx; ny). 3aBxAu OIPaBUIbHI PiBHOCTI:

(n +m)a=na+ main(a+ b)=na+ nb.

CranapHum 000ymKom ABOX HEHYJIbOBUX BEKTOPiB HA3MBAIOTh
IOOYTOK MOZYJIiB ITMX BEKTOPiB Ha KOCHMHYC KyTa MiyK HUMMN:

= |a| - |b| cos o.
SKITO X0U OAMH 3 BEKTOPiB HYJLOBHII, TO IX CKaJAPHUN
IOOYTOK HOPiBHIOE HYJIIO.
Kyt ¢ wmixx HemysnboBuUMU BEKTOpaMK a i b moxHa 3HaNTH,

a-b
KOPUCTYIOUHUCH (DOPMYJIOIO0 COS(p = ‘a‘ Tl
Axmo a = (xl; y,)i b= (xy5 y,), TO a-b=x 1%s + Y 1Y,
a = kb a6o L o =4 — yMOBa KOJIiHEapHOCTi HEHYJIHLOBUX BEKTODiB
2
aib (k= 0);

a-b=0abo x, - x,+y, -y, =0 — ymoBa iX IepHeHIUKYIAPHOCTI.

Sl

a+b b
Mauan. 22 Maan. 23
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3ANMNTAHHSA | BABOAHHSA
Ana CAMOKOHTPOIJIIO

IITo Taxe reomerpisa? Illo Take miaamimerpis?

HaseniTe npukgangu ImIOCKUX 1 HEIJIOCKUX (Qiryp.

1o osnauatoTh 3anucu A € a, B ¢ a?

Aw caixg posymitu BucaiB «Touka B snexuTb Mk A i C»?
1o Take mpomiub? SIK mo3HAUAIOTH ITPOMEHi?

IITo Taxe Bimpisok? Illo Take Kimmi Bigpiska?

IITo Take BimcTaHb MiK ABOMAa TOUKAMU?

fAxa ¢irypa HasuBaeTbca KyTom? AK mosHaUaOTh KyTu?
Axuit kyr HasuaoTh roctpum? IIpamum? Tynum? Pos-
ropayTuUM?

Axki KyTu HasuBawTh cymMikHUMI? YoMy IOpPiBHIOE iX
cyma?

fAxi KyTu HasWBAIOTh BEPTUKAILHUMU?

Chopmy.rioiiTe TeOpeMy PO BePTUKAJIbHI KYTH.

SAxi npami HasMBaAIOTh MEPUEHAUKYJIAPHUMU ?
ChopmyrioiiTe 03HaUEHHS HapaIeIbHUX MPAMUX.
ChopmyroiiTe 03HAKY MapaaelbHOCTI IPAMUX.
ChopmyurioiTe akciomy EBKiriza mpo mapajieibHiCTh
OPAMUX.

IITo Tarke TpukyTHuK? Has3BiTh ejleMeHTH TPUKYTHUKA.
AxumMu 6yBaOTh TPUKYTHUKN?

IITo Take GicekTpuca, MeniaHa, BUCOTa TPUKYTHUKA?
ChopmyioiiTe TeopeMy PO CYMY KYTiB TPUKYTHUKA.
ChopmyJioliTe 03HAKW PiBHOCTI TPUKYTHUKIB.

SAxuii TPUKYTHUK HasWBalOTh piBHOOEApEeHUM?

Chopmy.rioiiTe KijJibKa BJIACTHUBOCTEI PiBHOOEIPEHOTO
TPUKYTHUKA.

SIx Has3sWBaIOTH CTOPOHU HPAMOKYTHOTO TPUKYTHUKA?
Chopmy.rioiiTe 03HAKHW PiBHOCTI IPAMOKYTHUX TPUKYT-
HUKIB.

IIlo Take mepHeHANKYJIAD, MOXUJIA, ITPOEKI[is ITOXUJIOI?
IITo Take BimcTaHb BiJ TOUKU IO IPAMOi?

IITo Tarke xomo? IleuTp? Pagmiyc? Hiamerp? Xopxpa?

IITo Taxe xpyr? Yuwm Bimpisuserbeca Kpyr Big kosa?
ChopmyatoiiTe 03HAUEHHSA i BJIACTUBICTh JOTUYHOI SO KOJA.
IITo Take nenTpanbHUA KyT? Buucanuii Kyr?

17
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Chopmy.rioiiTe TeopeMy IPO BOHCAHI KYTHU.

fAx mobyaysaTy TPUKYTHUK 34 TPbOMA JAHWUMU CTOPO-
HamMu?

fAx mobyamyBaTu KyT, IO SOPiBHIOE AJaHOMY?

dAx mobyayBaTu OiceKTpucy JaHOro KyTa?

Ax moginuTy mamuit Bigpisoxk HaBIiaA?

fAx uepes maHy TOUKY IIPOBECTU IIPAMY, IEPHEHIANKYJIAP-
HY [0 JaHOI mpamoi? A mapajiesbHyY gaHiii mpsamin?

IITo Taxke reomerpuune Miciie Touok? HaBeniTs mpuraanm.
IITo Taxke cepefMHHUN MEPIEHAUKYJIAP AAHOTO Bimpiska?
SIx HaBKOJIO JAHOTO TPUKYTHUKA OMHUCATUA KOJO?

fAx y maHuit TPUKYTHUK BIIUCATU KOJO?

IITo Take YOTUPUKYTHUK?

ChopmyJrioiiTe 03HaUEHHS IIapaJiejorpama.

Axi BractuBocTi Mae mapaJienorpam?

CohopmyrroiiTe 03HAKHU IIapaJjejorpama.

IITo Taxke nmpamoryTHUK? SIKi BiracTUBOCTI Mae IIpPsAMoO-
KYTHUK?

IITo Taxe pom6? Kpaapar? HassiTs ix BiacTuBOCTI.
Coopmy.rroiiTe Teopemy Pasteca.

CohopmyroiiTe TeopeMy PO CePemHIO JIiHil0 TPUKYTHUKA.
IITo Taxe Tpameriia? PiBuobiuna Tpameria? IIpaMokyTHA
Tpamnernisa?

CoopmyroiiTe TeopeMy PO CepPemHIo JIiHilo Tpamerii.
AKi TPUKYTHUKN HA3WBAIOTh HOTiOHUMI?

ChopmyrioiiTe 0O3HAKHU HMOLIOHOCTI TPUKYTHUKIB.
Coopmy.riotiTe Teopemy Iligparopa.

SAK sHaliTM KOOpPAMHATH CepemuHU Bimpiska?

Sk 3HAWTH BicTaHh MiK TOUKAMM 3 TaHUMU KOOPU-
HaTamMu?

IITo Taxe piBuauHS dhirypu?

fAxe piBaauua mae Kojso? IIpama?
Hagsenits nmpukaagyu BeKTOPHUX BEJUUYNH.
fAx 300pakaroTs BeKTOPU?

IITo Take xKoopauHATU BeKTOpa?

IITo Take moBxuHa BeKkTOpa?

AkKi BexTopu HasuBaroTh piBHUMU? Kosinmeapuumuy?
ITporunexuaumu?
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64. Illo Take cyma ABOX BEKTOPiB?

65. CoopmyaoiiTe IPaBUIO TPUKYTHUKA AJIA JOLABAHHS
BEKTOPIiB.

66. CoopmysroiiTe IpaBUJIO IIapaJiejorpaMa Ijad J0JaBaHHs
BEKTOPIB.

67. Illo rake pisuuna BektTopiB? fAK ii sHax0gATH?

68. CoopmysroiiTe IpaBUJIO MHOMKEHHSA BeKTOpPa HA YMCJIO.

69. CdopmyJrioiiTe BJIaCTUBOCTI MHOYKEHHS BEKTOPa Ha YUCJIO.

70. Illo Take cuHyC, KOCHHYC, TAHT'€HC KyTa?

71. CoopmyaoiiTe TeopeMy KOCUHYCIiB.

72. CdopmyJroiiTe TeOpeMy CHUHYCIiB.

73. Illo Take MHOTOKYTHUK?

74. UYowmy m0opiBHIOE cyMa KYTiB OIIYKJIOTO N-KyTHUKa?

75. CdopmymioliTe 0O3HAUEHHSA NPAaBUJILHOTO MHOTOKYTHHKA.

76. 3a axoo GOpMYJIOI0 3HAXONATH HOBKUHY Koja?

77. 1o rake miomia MHOTOKYTHUKA?

78. 3a axumuy GopMyJaMU O0UYNCIIOIOTEH IJIOIIl IPAMOKYT-
HUKAa, IIapaJjejorpamMa, TPUKYTHUKA, Tpameii?

79. CdopmyioiiTe TeopeMy IPO BiTHOIIEHHS IIJIOII MOLIOHUX
MHOTOKYTHUKIB.

80. 3a aKo010 QOPMYJI0I0 3HAXOAATH ILJIOIY Kpyra?

NEPEBIPTE CEBE
TemaTtu4Hi 3aBAaHHSI B TECTOBIN popmi
IIpami i kyTu
. YCTaHOBiITHb, Ha CKiJIbKM YACTUH MOXKYTh PO3OUTH ILIOIIUHY
IBi i1 mpami.
a) Ha 2 a6o nua 3; 60) Ha 2 abo Ha 4;
B) Ha 3 abo Ha 4; r) Ha 3 abo Ha 5.

. Ko oxmu i3 cymiskHUX KyTiB Ha 80° Ginpmiuit Bix apyroro,
TO APYTruii KyT DOPiBHIOE:

a) 80°% 0) 140°; B) 50°; r) 120°.
. Bigomo, mo a L ¢ i b L ¢. YKaxKiTh, IpaBujIbHe BiTHOIIEHHSI.
a)a L b; 6) a N b; B)a | b; r)a € b.

. Kyt Mixk omHiero 3 nBOX mapajelbHUX TPAMUX 1 iX CiuHOIO
mopiBuioe 60°. Ilix axuM KyToMm OiceKTpuca IILOTO KyTa Iiepe-
TUHAE APYTY MPAMY?

a) 60°; 0) 40°; B) 30°% r) 120°.
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CKinbKM IPAMUX MOKHA MPOBECTHU uepes ABi pisHi Toukm?

a) Opuy; 0) nBi; B) TpHU; T) "KOIHOI.

Bnowucanuii KyT, 110 CIUPAEThCA HA JiaMeTp, JOPiBHIOE:

a) 180°; 6) 80°; B) 45°; r) 90°.

AxuM 3HaKOM He MMO3HAUAaIOTh B3a€MHE PO3TAIlyBAHHS IBOX
npAMux?

a)a L b; 6)acb; B)alb; r)a nb.

IIpawmi a i b He mapanensHi mpamiii c. Yu BuMIMBaAE 3 1HOTO,
o upsAMi a i b He mapagenabHi?

a) Tak; ©0) mi; B) Tak, axkmo a L ¢; 1) Hi, axkmo b | c.
CKiJIbKU map BePTUKAJIBLHUX KYTiB YTBOPIOIOTH TPU IPSAMi, IO
MepeTUHAThCSA B OOHiN TouIi?

a) 3 0) 6; B) 9; r) 12.

Ha ogwmiii cropomi xyra BigmkjaameHo Tpu Bimpisku AB = 2,
BC=3iCD=5. Yepes Touku A, B, Ci D npoBeneHo mapaJejbHi
npami AA;, BB, CC, i DD, no mepeTuHy 3 iHIIIOI CTOPOHOIO
KyTa. 3Haunite B,C,, akmo A, D, = 20.

a) 9; 0) 6; B) 4; r) 10.

TpuryrHuku

. AKIO KyTHM TPUKYTHUKA IPOIOPIiiiHi umciaam 2, 3 i 4, To

#oro HalMEeHIINH KYT JOPiBHIOE:

a) 80°; 6) 40°; B) 30°; r) 20°.

HavimeHmuii 30BHIMIHINA KyT NOPAMOKYTHOTO TPUKYTHUKA
JIOPiBHIOE:

a) 180°; 6) 90°; B) 135°% r) 125°.

Ilnomia piBHOCTOPOHHBLOTO TPUKYTHHKA 3i CTOPOHOI 2 1M
JIOpiBHIOE:

a) 4 om?; 0) 2\/§ om2; B) \/§ M2 T) O,5\/§ 2.
3HaimiTh pagiyc KoJja, OMHMCAaHOro HaBK0J0 TpukyTHuKa ABC,
akmo AC = 3 cm, /B = 30°.

a) 3cm 0) 6 cm; B) V3 cm; r) 12 cwm.

Memnia MefiaHa IPAMOKYTHOTO TPUKYTHUKA 3 KaTeTaMu 5 cM
i 12 cm gpopiBHIOE:

a) 2,5 cm; 6) 6,5 cm; B) 6 cMm; r) 5 cMm.

Y TpuKyTHUKY npoBeau Tpu cepenHi JiHii. CKinbKu map moaio-
HUX TPUKYTHUKIB yTBOpUIOCS?

a) 4; 0) 6; B) 10; r) 12.
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. 3a AKO0I0 (POPMYJIOI0 OOUYMCJIOIOTh Pamiyc Kojia, BINCAHOIO B
TPUKYTHUK?
abc 4S S p
a) ——; 0) —; B) —; r) .
4R abe p S

. I'imorenysa piBHOOEIPEHOT0 IPAMOKYTHOTO TPUKYTHUKA JOPiB-

uioe V20, a GicekTpuca, omyimeHa Ha Hei:

a) J3; 0) J2; B) \/5; ) J10.

. SHAUOITL TJIONIY TPUKYTHUKA, OBi CTOPOHU SAKOTO MOPiBHIO-

1oThb 6 cm i 14 cMm, a KyT Misk HUME 30°.

a) 42 cm?; 6) 213 cm?; B) 212 cm; r) 21 M.
ILnomi gBOX MOAIGHMX TPUKYTHUKIB BigHOCATBCA AK 4:9. AK
BigHOCATHCA IXHI cTOpOHU?

a) 6:81; 6) 2:4,5; B) 1:2,5; r) 2:3.

YoTHPUKYTHUKHT

. KinpKicTs oceii cumeTpii KBagpara mTOpiBHIOE:

a) 2; 0) 3; B) 4; r) 5.
. OcHoBu Tpamernii mopiBHIOIOTE 4 cm i 10 cm, a ii cepemusa
JTiHidA:

a) 4 cm 0) 7 cm; B) 10 cwm; r) 3,5 cm.

. Ilepumerp mapaJsiesorpama gopiBuioe 16 cm. Oxna ioro cro-

pona — 5 cMm, a gpyra:
a) S5cm 0) 6 cm; B) 11 cwm; r) 3 cM.

. SHAUIITL KyTu poMba, AKIIMO BOHU HPOIOPIifiui uucaam 2 i 7.

a) 30°1i 70° 6) 20°1i 140°; B) 40°i 140° 1) 80°i 280°.

. MeHIma cTopoHa IPAMOKYTHHKA IOpPiBHIOE 5 cM. 3HAUOITH

JOBXKUHY OiaroHaji, sSIKIIIO BOHA YTBOPIOE 3 OiJIBIIIOIO CTOPO-
HOI0 KyT 30°.
a) 10 cwm; 6) 5 cm; B) 2,5 cMm; r) 20 cMm.

. SHAUAITL miaomry pomba, SKIO HOT0 MEeHINa AiaroHaJb i CcTo-

PoHA MOPiBHIOIOTHL 4 M.

a) 4V3 Mm%,  6) 63 M%  B) 83 Mm% r) 24/3 M2

. fAkIimo OicexkTpuca KyTa IPAMOKYTHHUKA IiJIATh HOTO Ha dYac-

TUHU, IJIOIII SKUX IIPOMOpIitiai uucaam 1 i 3, To fioro cymimHi
CTOPOHU BiTHOCATBLCA SAK:
a) 12; 6) 1:3; B) 1:4; r) 2:3.

. Ilepumerp piBHOOIUHOI Tpamelii, ommcaHol HABKOJO KOJa,

nopiBaIoE 20 cm. 3HaAUAITHL OiuHY CTOPOHY Tpamerrii.
a) 5 cm; 0) 6 cm; B) 11 cwm; r) 3 cM.
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SHaWAiTh HANOIIBINTNHN KYT IPAMOKYTHOI Tparmelrii, SKII0 OANH
3 11 KyTiB yaBiui Ginbiniuii 3a iHIIWA.

a) 130° a6o 170°; 6) 120° abo 135°%

B) 140° a6o 145°; r) 180° abo 128°.

Omuu 3 KyTiB poMm0Oa mopiBuioe 120°, a mepumeTtp 24 cm. Menia
IiaroHasn, pomba TOpPiBHIOE:

a) 2 cm; 6) 3 cm; B) 4 cwm; r) 6 c™m.

Koo i kpyr

. HoB:xkuHaA uBepTi KoJia pagiyca 21 M JOpiBHIOE:

a) 12 M; 0) 167 ™m; B) 2 M; r) 41 M2,

Ilnoma kpyra mopiaioe 100m cm?. BHaAHAITH LOBKUHY HOTrO
KoJia.

a) 1007w cm; 6) 501 cm; B) 207 cMm; r) 25007 cm.
Kyt mixk nBoMa pamiycamu KoJia gopiBHioe 125°, 3HalAITE KyT
MiK OJOTHYHUMMU, IIPOBEIEHNMH Uepes3 KiHIi Imux paaiycis.

a) 125°; 6) 95°; B) 35°; r) 55°.

IIig sxmm KyTOM i3 IleHTpa KoJia, BIIMCAHOTO B PiBHOCTOPOH-
Hili TPUKYTHUK, BUAHO CTOPOHY IILOTO TPUKYTHUKA?

a) 30°; 6) 60°; B) 90°; r) 120°.

Pagmiyc kKoJia, ommcaHOrO HABKOJO HPAaBUJIBHOTO IIECTUKYT-
HUKa 3 mepuMmeTpoMm 24 cM, JOPiBHIOE:

a) 12 cm; 0) 3 cm; B) 6 cm; r) 4 cMm.

Kousa pamiycie 3 m i 7 M MatTh BHyTpimIHi# goTuk. Bigcramb
MiK IxHiMU 1meHTpaMu:

a) 2 m; 6) 10 m; B) 4 m; r) 5 M.

SHaAWOiTE ILJIOINY KiJbIlsI, YTBOPEHOTO KOHIIEHTPUUYHUMIU
KoJlaMu pazmiyciB 3 mi 5 M.

a) 2 m%; 6) 16n m% B) 21 Mm% 1) 41 M2

CropoHa KBaapaTa, OIIMCAHOTO HABKOJO KOJia 3aBI0BKKU
167 cMm, mopiBHIOE:

a) 16 cm; 0) 8 cm; B) 4 cMm; ) 42 cm.

IIpaBunpuuii TpukKyTHUK ABC BOnumcaHuii y KoJao. SHAHIITH
IOBXKUHY KoJia, AKINo JoB:xkuHa nyru BAC mnopiBHioe 6 cMm.

a)12ncem; 6)12cm; B)9cm; 1) 443 em.

3HaliTh IJIOIY CeKTOpa Kpyra paaiyca 6 cM 3 IMeHTPaJIbHUM

KyTom 60°.

a) 61 cv?; 6) 31 cm?; B) 91 em?; 1) 21 emZ.
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Koopauaatu Ha IIOIIMHI

. Cepenuna Bigpiska KP, ne K (1; —3), P (7; 5), mae xoopau-

HaTH:

a) (—1; 3); 0) (4; 1); B) (2; 1); r) (3; 4).

. Axwuii s3HaK ciaix mocraButu B 3anucy AC * BC 3amicThb 3ipoukn,

akmo A(—1; 3), B(5; 6), C(2; 4,5)?
a) 3 0) <; B) =; r) #.

. SIka 3 TOUOK He HAJEKUTDH IpaAMiit 2x + y = 77

a) (—-2; 11); 6) (-0,5; 8); B) (2; 9); r) (0,5; 6).

. Ipawmit y = %x + 5 mapaJieJbHa IIpsAMa:

a)y=95 0)3x+y=4; B)2y-x=2; 71)x+3y=6.

. lIpama x + y = 5 yrBOpIoe 3 gomaTHuM HampaMoM oci OX

KYT:
a) 90°; 0) 45°; B) 135°% r) 30°.

. ITerTp Koma x2 + (y — 2)2 — 8 = 0 Mae KOOPAMHATH:

a) (0; 4); 0) (1; 2); B) (0; 2); r) (2; 4).

. Touxka M, sxa je:xXuthb Ha oci OX Ta piBHOBigmaIeHa Bil TOUOK

A(5; 4) i B(2; 1), mae KoopamHATHU:
a) (0; 4); 6) (1; 0); B) (05 2); r) (6; 0).

. Koo 3 giamerpom AB, ne A(4; 3), B(—4; —3), Mae piBHAHHA:

a) x2 + y? = 5; 6) x2 + y? = 9;
B) x% + y? = 25; r) x2 + y® = 3.

. kmo giamerp kosa x2 + y? = 25 IPOXOAUTH UYepe3 TOUKY

A(3; 4), To #oro piBHAHHA:

a) 3x + 4y = 25; 0) 3y = 4x;

B)y + x = 5; r) 4x + 3y =0.

fIka 3 IpAMUX He € JOTHYHOIO 1o Koja x> + (y — 2)% = 9?

a)x= 8 0) y =3; B) x = —3; ryy=-1.
BekrTopu

. Axmo A(1; —-3) i B(-7; 12), To BexTop AB Mae KOOpPAMHATH:

a) (6; —15);  ©0) (-8; 15); B) (—8; 9); r) (=65 9).
. fIkio BeKkTOPH @ i b mepLIEHAUKYIAPHI, TO:
a)é+_5=(3; 6)6:1—_5=_(—);
B)a*b= 0 r)a:b=0.
. 3HAUAITE KOOPAMHATH BEKTOPA m = 2}3 + 36, AKIITO ﬁ =(-2; 1),
q=(4; -3).
a) (8; =7); 0) (—14; 0); B) (8; 11); r) (=2; 3).
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4, 3HalaiTh DOBKUHY BeKTOpa a = (—2; 4).
a)2J10;  ©6)20; ) 12; 1) 2V5.
5. BekTop, KoiHeapHuil BeKTOpYy @ = (—1; 4), Mae KOOpAUHATH:
a) (=25 —8); 6) (0,5; 2); B) (3; —3); r) (4; -16).
6. Cymoro BeKTOpiB BC +AB+ DA+ CD ¢ BEKTOD:
a) AB; 6) AC; B) 0; r) AD.
7. fKimo cxaaApHUE HOOYTOK ABOX ONUHMUYHMNX BEKTOPiB HOPiB-
"Hioe 0,5, TO KyT MiX HUMMH:

a) 30°; 6) 60°; B) 120°; r) 45°.

8. IIpu sxoMmy sHaueHHI m BekTopu a = (—-2; 6) i b = (9; m)
MePIeHJUKYIAPHI?
a) -3 0) 27; B) 3; r) —27.

9. IIpu sikoMy sHaueHHI x BexTopum m = (3; x) i n = (—=6; 7)
KoJiHeapHi?
a) 4; 0) 3,5; B) —3,5; r) —14.

10. IIpoeki1rii BeKTOpa AB Hg)ci X 1 y MOpiBHIOIOTH BiATIOBiHO a i
b, a mpoek1ia BekTopa BA Ha Bich Yy IOpPiBHIOE:
a) —a; 0) —b; B) b; r)a.

T .. 17 METOAM PO3B’A3YBAHHS
§2 | NJAHIMETPUYHMX 3AOAY

IInamimerpuuni 3amaui 6yBaroTh Pi3HUX BUAIB, 34e0iJbIIIOro —
Ha o0umcIeHHdA, MOoOYyIOBY, NOBEJEeHHA YU AOCIiKeHHA. ¥ 3ada-
yax Ha 004uUcCleHHA HafluacTillle BUMaraeTbCs 3HANTU 3HAUEHHS
reoOMeTPUYHOI BeJWUYUWHU: BifcTaHb, MOBXKUHY AYTHU, Mipy KyTa,
mepuMeTp 4Yu oIy Qirypu.

3AJAYA 1.3ualiniTs cymy KyTiB A, B, C, D, E 3ipKu, 3o6pakeHoi
Ha MaJIIOHKY 24.

PO3B’A3AHHA. 30BHINIHIA KyT TPUKYTHUKA IOPiBHIOE cyMi
IBOX BHYTPIIIHIX KYTiB, He CYMiKHUX 3 HUM. ToMYy, TO3HAUYNBIIIHA
Ha MaJIIOHKY ABa KyTu nuppamu 1 i 2, maemo:

C /4B +/D = /1, Z/C + LE =Z/2. Orxe,
A +/B +/C +/4D +/ZE = ZA +
B p + 41 +£2=180°.
BIJIIOBIJIb. CymMa KyTiB KOXKHOI
Takol W SATHUKYTHOI 3ipKM JOpiBHIOE

180°.
A E Y 3adauwax Ha nobydosy BuMara-
Maux. 24 eThcA OOy AyBaTu Qirypy 3i BKasaHUMU
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BJIACTUBOCTAMU. KIacMYHUMY BBasKaiOTh MOOYAOBYW, BUKOHYBaHI
TiIBKY JiHiITKOI i mupKyaem. IIpu 1mboMy YacToO BUKOPUCTOBY-
IOTh METOAM TeOMEeTPUUHUX MicIlb, IIOAiOHOCTi, IIapajelbHOT0
TmepeHeceHHs, CUMeTpil ToIro.

3ANAYA 2. TlobynyiiTe TPAMOKYTHUN TPUKYTHUK 3a TilIOTEHY-
3010 ¢ i cyMOI0 IBOX KaTeTiB m.

PO3B’A3AHHA. Ananiz. Ilpumyc-

THUMO, IO MOTPiOHUI TPpUKyTHUK ABC
mooymoBamo (Maja. 25). [1oOymyBaBIIT B
IO HBOTO MPIMOKYTHHI piBHOOEI-
penuii tpukytHuk BCK, mMaTuMemo
TpukyTHUK ABK, y axkoro LK = 45°,
AK =miAB =c — BigoMmi Bigpisku. 3a A C K
IBOMAa AAHUMU cTOpoHamMu i KyTom K M

an. 25
TpuKyTHUK ABK moOyayBaTu MOJKHA.
IIpoBiBII B HBOMY IEPIEHIUKYJISIP
BC, Mo:XHa BUSHAUUTHU TPETIO BEPIIN-
ry C TpurkytHuka ABC.

ITo6ydosa. Bimrkmamaemo Bimpisox
AK = m. Ilpu omHOMYy #oro KiHii B
oyayemo Kyt AKB = 45°, a 3 gpyroro,

AK i3 IleHTpa, IPOBOAMMO YTy KOJa
paniyca AB = c. SKmio g gyra mepe-
TuHae npomine KB y Touli B, mpo- A K
BoguMo IeprneHaukyasap BC mo AK. G ¢
Tpuxkytuuk ABC Toii, SKWUN BUMAa- Man. 26

raJyiocst mo0yIyBaTH.

JOBEJJEHHA. 3a modoymosoio AC1BC, AB =c¢ i AC + CB =
=AC + CK = AK = m.

Ilocanidncenns. SIKImo ¢ > m, TO 3riJHO 3 HEPiBHICTIO TPUKYTHUKA
pos3B’aA3KiB He icHye.
mA/2

Axio ¢ < , TO Iyra KoJja He Mae 3 mpomeHeM KB cIiJTbHUX

TOYOK, & TOMY PO3B’A3KiB HeMmae.

m/2

Axmo < ¢ < m, TO 3ama4ya Ma€ OGUH PO3B’SI30K:

m~/2 . .
Iopm ¢ = —— KOJIO 1 IIPOM1HBb KB AOTUKAKTHCH;

B iHINIMX BUOAAKaX, X0U Ayra 3 MPOMeEHEeM i IepeTUHaIThCA Y
IBOX Toukax (majs. 26), aje yTBOPEHi IpU IIbOMY TPUKYTHUKU
ABC i AB,C, pisHi.

Y 3adavwax Ha 0o6edeHHA TIPONOHYETHCA HOBECTU SKe-HeOyIb
TBEPAKEHHA.
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B 3AJJAYA 3. loBemiTh, 110 cyMa BimcTa-
Hel Bix moBinmbHOI TOukKum X BHYTPiNIHBLOI
o6sacTi TPABUJIBHOTO TPUKYTHUKA IO

K oro cTopiH craJjia, TOOTO He 3aJIEeKUTDH
P Bifl MOJIOMKEeHHA Iliel TOUKH.
PO3B’A3AHHA. Hexaii ABC - mpa-

X BUJBHUN TPUKYTHUK 31 CTOpPOHOIO a i
A T ¢ Bucoroio h, X — moBiibHaA TOYKa y HOrO
BHYTpimmHi# ob6xnacti, a XK, XP, XT -
Maun. 27 nepneHIUKyIsapu 1o AB, BC, AC (mai. 27).
Bupasumo gBoMa cmocobamMu TJIOMTY S

TpukyTauka ABC.

Bigpisku XA, XB, XC pnauunii TPUKYTHUK PO30MBAaIOTH HA TPU
TPUKYTHUKU 3 ocHoBamu AB, BC, CA i Bucoramu XK, XP, XT.
Ix mogBoeHi mormi nopiBHIOIOTh @ * XK, a* XP,a - XT, a mogBoeHa
IJIOIIA BCHLOT'O TPUKYyTHUKA a * h. OTike,

a*XK+a-XP+a-XT=a-h, ssigncu XK + XP + XT = h.

Omxe, ge 6 He Oysaa Touka X (ycepenuui AABC), cyma Bigcraumeii
Bim Hei Mo cTOpiH He 3MiHIOETBHCA i MOpiBHIOE K.

Y 3adawax na docnidnceHHa TIPOIIOHYETHCA AOCTIIUTHU I110-HEOY b,

3ATAYA 4. KoxXHa cTOpOHA IIapaJiejorpama IapaJejbHa IIPo-
TUJIEKHIA CTOPOHiI. A UM iCHye YOTHUPHUKYTHUK, KOXHa CTOPOHA
SAKOTO IePHeHANKYJIAPHA J0 IIPOTUJIEeKHOI CTOPOHU?

PO3B’A3AHHA. Ilepwuii cnoci6. CupoOyeMo HaKPECJIUTH X0Ua
0 oguH 3 TakuX YoTUpuUKyTHUKiB. Hexait AB i CD — iioro nporu-
JIe’KHI CTOPOHM — MePIEeHANKYAAPHi Bigpisku. [IposiBmu Bigpisknu
AD i BC, yrBopumo dotTupukyTHUK ABCD, y sixoro AB 1 CD
(man. 28). si immri fioro cropouu AD i BC MoXyTh OyTHU He Tep-
MNeHINKYJIAPHiI. AJie IPOMOBXKUBIIK ab0 BKOPOTHUBIIN BiApPi3oK
AB, MOXHa JOCATTHU, 11100 i BOHU CTAJIU MEePIEHANKYIAPHUMU.

BIJIITOBI/[b. YOoTUPUKYTHUK, KOXKHA CTOPOHA SKOTO IIEPIIEH-
OUKYJISIPHA OO IPOTUJIEKHOL CTOPOHM, iCHYE.

Hpyeuit cnoci6. Hexait ABC — [OBiIBHUI TI'OCTPOKYTHUH
TPUKYTHUK, & HOTO0 BUCOTHU HepeTuHaIoThcsA B Touri H (maa. 29).
C C
. H
A B A B
Maan. 28 Maan. 29
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3apapoyemo Heonykaui yoTupukyTHauk ABCH. KosxHa #oro cro-
poHa MepIeHIUKYJIIPHA A0 HIPOTUJIEKHOI CTOPOHMU.

Hpyruii croci® IpoaAyKTHUBHIIINWKA: BiH JOJZAaTKOBO IIOKAa3ye, IO
B TAaKOT'0 YOTUPUKYTHUKA [TiaroHaJi NeprueHAUKYJApHi. A oTie,
cepensuHu CTOPiH yoTupuKyTHUKa ABCH — BepIIMHU IIPAMOKYT-
HUKa, a mioia yotupukyTanka ABCH popiBHIOE IiBLOOYTKY aia-
roHaJieif TOIIO.

SKImo B po3B’sA3aHHI BUKOPUCTOBYIOTH TiJIBKM T€OMETPUYHI
BioMocTi, TaKe po3B’A3aHHA HA3WBAIOTHh 2e0MemMpPUYHUM. SIKIITO
JK BUKOPMCTOBYIOTH BiZIOMOCTi 3 airebpu 4 MaTeMaTHYHOTO aHa-
Jigy, TO Ka)KyTh IIPO aHaJLimuyHe po36’s3aHHs. Haltuacrimie
aHaJiTUYHe PO3B’sIBaHHSA 3a/Jaui 3BOAUTHCA [0 CKIAJaHHA 34 YMO-
BOI0 TeOMEeTPUUYHOI 3amaui BiADOBiIHMX pPIiBHAHL YU CHCTEM
PiBHAHB.

3AJTAY A 5. BHAUOITE IJIOIy poM0Oa, SIKIIO MOro BHUCOTA i MeH-
I1a mJiaroHajb BiAmoBigHo mopiBHIOOTL 12 cm i 13 cMm.
PO3B’A3AHHA. Hexait ABCD — pom0
(max. 30), a BH i BD — ioro Bucora i mia- B C
rouanb. Toxi BH = 12 ¢cm, BD = 13 cMm, a

HD =BD? - BH? =169 —144 = 5 (cm).

Hexait AH = x. Togi AB = AD = AH +
+ HD = x + 5.

3 NMABH AB? = BH? + AH?. Mosxemo Maua. 30
CKJIACTU PiBHAHHSI:

(x + 5)2 = 122 + x2, a6o x? + 10x + 25 = 144 + x2, sBingcu
x =11,9 (cm).

Maemo AB=x +5=11,9 + 5 = 16,9 (cm). 3HaiizeMo Terep
oty S pom6a ABCD.

S =BH + AD, tobto S =12 - 16,9 = 202,8 (cm?).

BIJIIOBIJK. S = 202,8 cm?.

EdexkTuBHUME MeTOnaMu PO3B’A3yBaHHS IeOMETPUUYHUX 3a7au
€ KOOPAWHATHUN i BEKTOPHUNA METOIU.

KoopounamHuuii memod TOJIATaE B TOMY, 110 PO3B’sA3yI0UU T'eo-
METPUYHY B3a7avy, OUePYIOTh KOOPAWHATAMU OKPEMHUX TOUYOK,
pPiBHAHHAMU TOpAMHUX abo immwux JiHifi. Pos3B’asyouwm samauy
KOOPAWHATHUM METOIOM, PO3TJIAAYBaHI (irypm posMimiyrooTs Ha
KoopauHAaTHiN 1omuHi. IIpunucaBiiu okpeMuM TouKaMm (iryp
KOOpAMHATH, a JiHiAM — piBHAHHSA, Jaji 00YMCJIIOIOTH KOOPAU-
HaTH iHIINX TOYOK, BUBOJAATL PiBHAHHA iHINMMNX JiHilA. Y pes3yib-
TaTi OTPUMY€EMO TOTPiIOHY BiAIIOBiIb.

PamionansHicTs pos3B’s3aHHA 3aJadi IIMM METOJOM 3HAUHOIO
MipOI0 3aJIeKUTH Bijf TOr0, AK PO3TIAAYBaHY (Qirypy posmictutu
BIiIHOCHO KOOpPAMHATHUX ocei. Haiigpyuwimnie 1muM MeTomoM

A x H D
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KOPHUCTYBATUCA TOMAi, KOJU B 3amadi MoBa Iife Ipo IpsaMi KyTu abo
CyMH KBaJpaTiB SKUXOCh BificTaHEH.

3AIAYA 6. 3HAUAITH CyMy KBaapaTiB

C yA B BimcTaHmeil Bimg MJOBiIBHOI TOUKM KoJa
pamiyca 5 cM OO BepIIMH OIIMCAHOTO

HaBKOJIO HBOTO KBajpara.
M(x;y) PO3B’A3AHHA. Kono paxiyca 5 cm i
» ONWCAHWM HABKOJO HBOTO KBaJpaT PpPO3-
0 ¥  MicTmMO B cucTeMi KOOpAMHAT TaK, II[00
ii oci Oyau cepefUHHUMU HMEePIEHINUKYJIS-
pamu 1as cTopiH kKBazgpara (Maia. 31).
D A Toxi Kony BigmoBimaTume pPiBHIHHA 22 +
Mau. 31 + y2 = 25, a BepIINHU KBaJpaTa MaTUMYTh
koopauHatu A(5; —5), B(5; 5), C(—5; 5),

D(-5; —5).

Armo M(x; y) — JoBibHA TOUYKA KOJIa, TO MA? + MB? + MC? +
+MD*=5-xP+(B-yP+G-xP+5-y?+(5-x°+
TG -y H+ (B -+ (B -yPE=26-xP+GFx)P+ G+
+ )2 + (5 - y)?) = 200 + 4(x% + y?) = 300 (cm?).

BIJTITOBIJTB. 300 cm?.

dAxmo samauy posB’sI3yIOTh, BUKOPHCTOBYIOUM BJIACTHBOCTI
BEKTODPiB, TO IIe — BEKTOPHUII MeTOJ PO3B’s3yBaHHA 3amadi. i
e(heKTUBHOTO HOT'0 3aCTOCYBaHHSA CJiJ yMiTH TeOMeTPUYHi CIIiB-
BigHOIIIEHHs (BJIACTUBOCTI TeOMeTPUUYHUX Qiryp) samucyBatu y
BUTJISIAI BEKTOPHUX piBHOCTe#. IIpu 1mbomy yacTo BUKOPUCTOBY-
IOTh TaKi TBepPAKEHHA Ta BEKTOPHI PiBHOCTI:

1) OA = OB — touku A i B 36irarorscs;

2) AB = kCD — npami AB i CD napasensHi a6o 36irarorbcs;

3) AB = EAC — touku A, B, C nexarp Ha OfHIN mpamiil;

4) AB - CD 0 — mpawmi AB i CD nepueHIUKYJIAPHI;

5) AM = —MB a ymcyga m i n gomaTHi — Touka M miauTh
n

Bimpisok AB y BigHomeHHi AM : MB = m:n;
6) a'b = la|'|b|cosp — KyT Mixx mpAMUMM, Ha AKHX JEKaTb
BeKTOpPU a i b, MopiBHIOE ©;

N XM = %()‘(Z + )‘(E) — M — cepenuHa Bigpisxa AB;

8) XM = %(fA + XB+XC) — M — TouKa mepeTHHY MexiaH

TpukyTauxka ABC;
9) XM = " _XA+-™ XB - touka M IinuTh Bimpisox AB
m+n m+n

y Bimuomenui AM : MB = m:n.
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Kopucrytounuch UM CITiBBi fHOIIIEHHAMHY, MOKHA PO3B’ A3yBATU
faraTo reoMeTPUUYHUX 3a7au Ta JOBOLUTU TEOPEMH.

Posp’as3yBamusa 3afadvi BEeKTOPHUM MeETOIOM CKJIQJAETHLCA 3
K1JIBKOX KPOKiB:

— moJaHi B 3ajauyi CIIiBBiIHOIIEHHSA «MIepPeKJagaloTh MOBOIO»
BEKTOpPiB, TOOTO 3aIMCYIOTh IX BiAIOBIiZHMMHN BEeKTOPHUMMU
piBHOCTAMU;

— OTpUMaHi BEKTOPHi PiBHOCTi IIepeTBOPIOIOTH, BUKOPUCTOBY-
I0UYM IpaBUWJia BEKTOPHOI ajaredpu;

— BiJl MOBU BEKTODPiB NEPEXOAATH 0 MOBU IeOMeTpii.

3AIMTAYA 7. Touka mepeTuHy NPAMUX, AKUM HaJIesKaTh O0iUHI
CTOPOHHU Tpamelrii, Ta cepefuHM ii OCHOB Je)KaTh HA ONHIN Hps-
mi#i. [oBemiTh.

PO3B’A3AHHA. Ha manioHKy 32 300paxeno Tparmeliro ABCD.
Touxku M i N — cepenunmu ii ocHOB, a O — TouKa nepeTury npamux AB
i CD. 11106 poBectu, 1o Touku M, N i O jexaTh Ha OIHIN IPAMi,
Hoka)kemo, 1o BekTopu OM i ON - ko-

JiHeapHi. o

Ockinexku M — cepemuna BC, a N —

cepenuHa AD, ToO BUKOHYIOTHCS PiBHOCTI:

OM = (OB + OC) i ON = 5(O4 + OD).
Ockinpru AOBC © AOAD, to OA:0OB =

=0D:0C = k. 3Bincu . B C
O4 - kOB, OD - kOC, ON - L(kOB +
+ kOC) = 5k(OB + OC) = kOM. N
Maemo ON = EOM. Orsxe, Touku M, N i A D
O je)xaTh Ha OAHIN MPAMIii. Maan. 32
.\

1. Yepes TOuKy Ha IJIOI[WHI mpoBemeHo 3 mpami. [loBemiTh, I10
Mipu NpuHAWMHI IBOX 3 YTBOPEHUX KYTiB MeHIi 3a 61°.

2. YeTaHOBITH BUJ TPUKYTHUKA, SIKIO HMOTO0 KYTU MIPOIOPINiiHI
ypcjgam 1, 21 3.

3. Busnaure HaMOiIbIIMIA BHYTPINIHIA KyT TPUKYTHHUKA, AKIIO
oro 30BHIMIHI KyTH (B3dATi IO OAHOMY HPW BEPIINHi) IIPOIIOP-
mitigi yncaam 2, 3 i 4.

4. Bucora i MmemiaHa IpAMOKYTHOT'O TPUKYTHUKA, IIPOBEJIEHI 3 Bep-
MIUHU TPAMOTO KyTa, MiJAATH KYT HA TPU pPiBHI YacTUHU.
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3HalAiTh KYyT Mi’K BHCOTOIO i GiCeKTpPHCcor0, IIPOBEIEHOI0 i3
miei BepIIuHN.

. Touka O — coinbHa cepenuua Biapiskis AD i BC. Ilpawma [, 110

MIPOXOAUTE Yepes3 Touky O, mepeTuHae Bigpisox AB y Touri M,
a Bigpisok CD y Touri N. [loBemiTh:
a) MO = NO; 0) AM = DN; B) /DNO = ZAMO.

. Y piBHOOempenomy TpukyTHUKY ABC mpoBemeHo memianu AM

i BN po 6iuamx cropiu. [loBemiTh:

a) AAMB = ABNA; 0) ACAM = ACBN.

Y piBHOGeapeHoMmy TpuKyTHUKY ABC 1mpoBeneHo OiceKTpucu
AM i BN po 6iunux cropiH. [loBemiTh:

a) AhAMB = ABNA; 6) ACAM = ACBN.

. I[TobynyiiTe piBHOOEAPEHNII TPUKYTHUK, ¥ AKOT0 OiUYHA CTOpPOHA

i BucoTa, IpoBeieHa 0 OCHOBU, JOPiBHIOIOTH BiAIIOBigZHO 8 cM
i 6 cm.

. [ToOynyiiTe IPAMOKYTHUN TPUKYTHUK, ¥ AKOT'O OAUH 3 KaTe-

TiB mOpiBHIOE 3 cM, a Me[aiaHa, MPOBeJeHAa IO iHIIIOrO KaTeTa,
6 cm.

IlopminiTe 3amaumnii BigpisoK Ha 7 piBHUX YACTHUH.

CyMa OBOX CYCiZHIX KYTiB OIIYKJIOTO UYOTHPUKYTHUKA JOPiBHIOE
100°. 3HaigiTh KyT MiK OiceKTpmcaMu JBOX iHITMX HOTO KYTiB.
3HaWAITh yCci MeiaHU IPAMOKYTHOTO TPUKYTHUKA 3 KaTeTaMu
3,2cmi 4,8 cMm.

BicekTpuca Tymoro kyra mapaJjejiorpaMa IiJIUTh OT'0 CTOPOHY
Ha Bifpiskm 5 cm i 15 cM, moumHAIOUYM BiJl BEPIIIUHU T'OCTPOTO
KyTa. O6umcIiTh IepuMeTp mapajegorpaMma.
IlepnengUKyaAp, IPOBEJEHNI 3 BEPIIWHU IIPAMOTO KyTa M0
onHiel 3 miaronaJseilr IPpAMOKYTHUKA, MOAiasae i1 y BigHOIIIEeHH
1:3. oBeniTh, 110 OAHA 3i CTOPIH MPAMOKYTHUKA AOPiBHIOE
IIOJIOBUHI AiaroHalri.

I Bi cTOPOHU TPUKYTHUKA JOPiBHIOIOTH 6 M i 4.6 cM, a BUCOTa,
mpoBegeHa 3 IXHBOI cIinbHOI BeprmimHu, — 4 cM. SHAUIITH
IJIONTY TPUKYTHUKA.

3HaWIiTh OCHOBU Tpamellii, SKImo IX pisHUIA i cepenHs JiHis
Tparnerii gopiBHOOTE 10 M.

KareTu mnOpAMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTHL 5 cM i
12 cm. 3HalgiTL CUHYCH, KOCUHYCHU 1 TAHTE€HCU KYTiB TPUKYT-
HUKA.

OO6umcaiTh KyTu piBHOGIUHOI Tpamelrii, AKIO CUHYC OJHOTO 3
Hux popisuioe 0,5+/3.

IToGynyiiTe KyT, KOCUHYC AKOTO HopiBHIOE 0,5. 3HAUAITH CUHYC
i TaHTEHC IILOrO KyTAa.

IToOynmyliTe KyT, TaHTeHC SIKOT'O JOPiBHIOE 5. 3HANAITH CUHYC i
KOCHHYC IIbOTO KyTa.
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ITo6ynyiiTe piBHOGEOpPEHMIT TPUKYTHUK 3a O0iYHOIO CTOPOHOIO
. . . 1
6 cM i KyTOM IIPM OCHOBi, KOCHUHYC SKOT'O IOPiBHIOE 3

Kocunycu rocrpux kyriB Tpamernii gopiBaiooTs 0,8 i 0,6.
3HaAWAIiTh CUHYCH, KOCUHYCH i TAHTeHCH HOT0 TYIIUX KYTiB.
3HaigiTe HeBigomy croporny AABC, SKIIO:

a) AB = 3 cm, BC = 8 cm, /B = 60°;

6) AB = 6/2 cm, AC = 4 cm, LA = 45°.

CTOpPOHU TPUKYTHUKA ITPONOPITitiHi uncaam 7, 8 1 13. 3HangiTh
HaWOiAbIINHA KyT TPUKYTHUKA, AKIIO HOro mepuMerp 56 cm.
HiaronaJsi mapaJiesiorpama gopiBHIOIOTE 12 c¢cm i 32 cMm, a ogHA
3i cropin 14 cm. 3HaiigiTh ImepuMeTp IapajejorpaMa i KyT
MiK Oro JiaroHaJasaMu.

Hiaronasi pom0ba mopiBuiooTh 16 ¢cm i 12 cm. 3HaANAITH mepu-
MeTp i miroIy pomoba.

ITepumerp pomba mopiBuioe 6,8 cm, a ogHa 3 giaroxnaJeii 1,6 cm.
3HalAiTh miaolly pomoba.

ITlepumeTrp mapasesorpama mopiBHIOE 52 cM, a HOro IJjoIiia
60 cm?. BHaiigiTh CTOPOHHU i BHCOTH HapajeorpaMa, AKIIO
ioro roctpuii Kyt 30°.

Y piBHOOiIuHilI Tpamernii ocHoBU mopiBHIOIOTE 8 cMm i 18 cm.
3HAUAITh pajiyc BIIMCAHOTO KOJIa.

BicekTpuca npAaMoro Kyra TPUKYTHUKA OiJIUTH TilIOTEeHY3y Ha
Bigpisku 20 am i 15 am. 3HaiigiTh IOy TPUKYTHUKA.
3HaiAiTh giaroHasi piBHOOGiUHOI Tparelii, OCHOBU AKOI ZOPiB-
HioloTh 11 cm i 21 cm, a 6iuna cropoua 13 cwm.

3HAWIITh KYTU OMYKJOTO II'SITUKYTHUKA, SKIIO BOHU IIPO-
nopiIiitiai uuciaam 3, 4, 5, 7, 8.

IMenTpanbHU#A KyT IPAaBUJIBHOTO N-KYTHUKA Y 4 pasu MeHITUH
3a 1oro BHYTPIIIHIN KyT. S3HAHAITH n.

Haxkpecaits Koo miamerpa 6 cMm. BruimriTs y Koo # OnuUIIiTh
HaBKOJIO HBOI'O NPABUJIbHI N-KYTHUKM Ta OOUMCIiITH IX Iepu-
MeTpu, AKINo: a) n =3;0) n=4;B)n=6; 1) n=12.

¥ KoJio BIMCAHO KBaApaT i MpaBUJIBLHUNA IIECTUKYTHUK. [lepu-
meTp KBaapara 24 cm. 3HAWOITH mEepPUMETpP i IJIOIMY IMEeCTH-
KYTHUKA.

Haskoso kKojsia ommcanHo IpPaBUJIBHUA TPUKYTHUK, a B KOJIO
BIMCAHO NPABUJIBHUNI IIMECTUKYTHUK, IIePUMETP sIKoro 18 cm.
3HaANAITh MepuMeTp i MJIOIIY TPUKYTHUKA.

Jamo mpaBUJILHUN IIECTUKYTHUK 3i CTOPOHOIO 4 cM. S3HAWAITH
MUPUHY 1 IJIOITY KiJbIfA, YTBOPEHOTO KOJIaMM, BIWCAHUM i
OMMMCAHUM HaBKOJIO INTECTUKYTHUKA.

3HalgiTe cropouu Ta mioiny AABC, akmio A(3; 4), B(—3; 4),
C(—3; —4).
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Hano AABC, y sxoro A(7; 5), B(4; 1), C(—4; 7). 3HaigiTs
ITOBXKUHU MO0 MegiaH.

Bigpiszok MN Toukammu K i P moaijieHO Ha Tpu PiBHI yacTmHU
(MK = KP = PN). 3HaiifiTh KOOpAWHATU TOYKU N, SAKIIO
M(2; —4), P(—6; 2).

Ha oci abcuuc smHaiigiTe Touky M, sAKa piBHOBimmaJieHa Bin
moyaTKy KoopAauHAT i Bixg Touku P(2; 3).

Hanwuirites piBHSHHA OpsaMoi, AKa IPOXOAUTH Ueped TOUKU
A(1; 4) i B(—2; 1). 3HalAiTh IJIONTY TPUKYTHUKA, AKUHA BigTH-
Hae IIg IpsaMa Bif oceil KoopauHar.

HoBexnits, 1mo TpukyTHUK 3 BepmmHamu A(3; 4), B(6; —2),
C(-3; 1) — piBHOGeApeHUII. 3HANIITH HOTO MJIOIMTLY.
YcrauoBiTh Bug yotupukytuuka ABCD, akio A(3; 1), B(4; 6),
C(9; 7), D(8; 2). 3uaiimiTh #oro mepuMerp i IJIOIIy.

3HaNIiTh KOOPAMHATH TOUKHU, AKA cuMeTpudyHa TouIli A(3; —5)
BigHocHo: a) Touku (0; 0); 6) oci a601mc B) Ooci opamHAT.
Io6yxnyiiTe nBa moBinbHI BekTopu a i b. IloGyxmyiiTe BekTOp d
TaKui, I110:
a)yd=a + b; 6)d=a - b;
B)d =a — 3b; r)d = 2a + 0,5b.
Yu pisui Bexropu AB i CD, axmo A(1; 6), B(3; 2), C(0; —1),
D (2; -5)? . . . . B
3HaNAiTh MOAYJIb BeKTOpa p = 2a — 3b, axmo a = (1; 3), b =
=(=2; 0). - -
IIpu axux 3HaUueHHAX X BeKTOopum a = (x; 2) i b = (4; 2x)
KOJIiHeapHi? - B
IIpn axux 3HAUEHHAX X BeKTOPW p = (2; x) i 8 = (x; x + 3)
MePIeHIUKYIAPHI?

B
IIo pisui cropoum Big npamoi M N mosHaueHo TouKku A i B Tax,
mo MA = MB i NA = NB. [oBenite, 1mo AB 1 MN.
Y piBHOOEApEHOMY TPUKYTHUKY ocHOBa mopiBHioe 30 cm. Bu-

coTa, IIpoBeAeHa a0 OiuHOI CTOPOHU, Hmomijse ii Ha BiApisKHM y
BigHomieHHi 7:18, mounHaouu Big BepinHU. SHAWAITE ILJIOIIIL
YacTUH TPUKYTHUKA, HA IKi HOT0 MOAiJIse I BHCOTA.
CropoHa TPHUKYTHHKA, MeIiaHa i BucoTa, IPOBeAeHi mo Hei,
IOPiBHIOIOTH BigmoBimuo 34, 25 i 24 cm. 3HAWIITh mepuMeTp
TPUKYTHUKA.

OcuoBu Tparmernii gopiBHIOIOTL 6 cM i 18 cm. ¥V akomy BimgHO-
IIeHHl giaroHajai JiJATbHCS TOYKOIO IIepeTuHy?

Hos:xuHa Koja 30inpmuaacsa Ha 20 % . Ha ckinbku BimcoTKiB
301MBIINTHCA ILJIOINA BIIMCAHOTO B I KOJIO IIPaBUJIBHOTO
TPUKYTHUKA?
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TimoreHysa mpAMOKYTHOTO TPUKYTHUKA AOpiBHIOE 12 cMm, a
OIUH 3 TOCTPUX KYTiB mopiBHIOe 30°. 3HalimiTh pamiyc Koja 3
IEeHTPOM Y BepIIUHI IIbOT0 KyTa, SIKe IMOJiJIsAE TaHUN TPUKYT-
HUK Ha OBl pPiBHOBEJIMKi YaCTUHMU.

BaTbko i [OuKa CTOATH OJHe HABIPOTH OXHOTO. IxHi TiHi Big-
HoBimHO mopiBHIOIOTL 3 M i 2,5 M. fAKuil 3pict mMae mouKa,
AKIO 3picT 6aThbka 183 cm?

OcHoBu piBHOOIUHOI Tpamerii, B AKy MOKHa BOHCATU KOJIO,
npomnopmiiiai umeaam 3 i 11. 3HaiigiTe cuHyCcH KYTiB Tpa-
merrii.

3uaigite HeBigomi croponu AABC, AKINO:

a) AB =5 cm, BC =8 cm, /B = 60°;

6) AB = 6 cm, AC = 4 cw, cosB=%;

B) AC — AB =6 cm, BC =8 cm, /B = 120°%;

r) AC = 6 cm, BC = 14 cm, ZA = 60°.

CropoHu TpuUKyTHHKAa AopiBHIOIOTH 11 cm, 23 cm i 30 cwm.
3HAAITh, HOBXKUHY MemiaHmu, 0iCeKTpUCHU i BUCOTH, IIPOBeIe-
HUX 0 HalbOiJIbIIIOI CTOPOHU.

Y tpurytury ABC AB = BC = 6 cm, sin A = 0,4. 3gaigiTe Bin-
CTaHb BiJf TOUKM MEPETHUHY MeAiaH TPUKYTHUKA OO IeHTpa
KO0JIa, OMMCAHOI'0 HAaBKOJIO TPUKYTHHUKA.

62. AL — GicexTpuca pismobeapenoro AABC (AB = BC), BL = a,

63.
64.

65.

66.

67.

68.

69.

/A = 2o0. 3HAUOITh CTOPOHU TPUKYTHHUKA i MTOBXKHUHH IOTO
biceKTpucC.

BM — mepgiana tpukytauka ABC, BM = m, ZABM = o, ZCBM =
= B. 3naiigite AB.

OcHoBu Tpamemnii gopiBH0O0OTL 6 cM i 24 cMm. 3HaHAITEL pagiycu
BIKUCAHOTO i OIMCAaHOr0 KiJ.

Ha croponax AB i BC Tpuxkyrauka ABC B3saTo Toukum K i T
Tak, mo AB =10 cm, AK =2 cm, BC =14 cm, TC = 9 cm. 3uaii-
miTh mromy 4oTupuKyTHUKA AKTC, aKmo S, 5. = 28 cm?.
OcuoBu piBHOOiuHOI Tpanernii ABCD nopiBao0Ts 11 cm i 21 cMm,
a Oiuma cropona — 13 cm. 3HalAiThL pagiycu Kija: a) omucaHoro
HaBKOJIO Tparerlrii; 6) Bumcanoro B AABC; B) BIHCAHOTO B
NACD.

Hamo mBa Kpyrum 3 pagiycamm 1mo 1 am, BigcTanb Mim Ix
IeHTPaMHU JTOPiBHIOE \/g IM. SHANAITH ILJIOINY CIiJIBHOI uyac-
TUHU ITUX KPYTiB.

CroinpHa Xopaa ABOX KpyriB crarye ayru 60° i 120°. 3uaigits
BiTHOMIEHHSA pajiyciB IMUX KPYTriB.

YoTupu cepnuKM YyTBOPEHI KOJIOM, OIMMCAHWM HABKOJIO KBaj-
para, i miBKoJlaMu, ITOOYIOBAaHMME Ha CTOPOHAX KBaapaTa SIK
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Maan. 33 Maan. 34 Maan. 35

Ha miamerpax (mas. 33). HoBeniTs, 110 cyMa IIJIOII IIUX YOTHU-
PBHOX CEPIUKiB MOPiBHIOE IJIOIIi KBajapara.

3HalAiTh IOy (Pirypu, 3alITPUXOBAHOI HA MAJIIOHKY 34.
Ha masnonky 35 300paskeHo Tpu PisHi mOmapHO JOTHUYHI KoJa
i Xopma, AKa JOTUKAETLCA MO ABOX MEHIIUX KiJ y iX CIiJIbHIiN
TouIli. SHAWIITH ILJIOIY 3alITPUXOBAHOI UYACTUHU OiJBIIIOTO
Kpyra, AKII0 JOBXKUHA XOPIHU d.

Y kpyrosuii cextop AOB pazgiyca OA = 10 cMm BImcaHO KOJIO.
3HalJiTh BiIHOIIEHHA ILJIOIL CEKTOPa i Kpyra, AKIIO S,, s =
= 25\/§ cm?.

AK, BL, CM — megnianu TpukyTHuka ABC. 3HaAlIiTh KOOpPAHU-
HaTty Toukm L, akimo A(-3; —1), B(—2; 1), K(1; —1).
3HaWIiTh CTOPOHM Ta IJoIly TPpuKyTHUKa ABC, akimio A(a; b),
B(—a; b), C(—a; —b) i rouka A nexuts y III KoopauHaTHITT UBEPTi.
Hano tpukytHuk ABC, y sxoro A(7; 5), B(4; 1), C(—4; 7).
3HalgiTh JOBKUHU MeJiaHU, BUCOTH i OiceKTpucu, IpoBeje-
HUX 3 BepiiuHu B.

BukopucroByoun yMOBY HOHepeqHBOI 3ajaui, HAIUIIITHL PiB-
HAHHS MeJiaHMu, BUCOTH i OiceKTpucu, IIPOBeNeHNX 3 BepIIu-
HU B.

Touru A(2; —5) i C(2; —1) e Bepmuramu kBagpata ABCD. Hanu-
IIiTH PiBHSAHHSA KOJIa, BIMCAHOIO B ITell KBaJpaT, Ta KoJa, OIU-
CaHOT'0 HAaBKOJIO HBOTO. SHAUAITH HEBiIOMi BepIIIMHU KBaaparTa.
3anuiiriTh PiBHAHHSA IPAMOI, AKa MPOXOIUTL Uepes IeHTPU
nBox kim: 22+ y? —4x + 2y =01 x? + y? + 4x — 6y = 3.

Yu mae TpukytHUK ABC, y akoro A(—6; —1), B(-3; 5), C(3; 2),
Bich cumeTpii? AKIfo Mae, TO 3aIUIIITh il PiBHAHHA.

AC — pmiaromaJyib KBajpaTa. SalUIIiTh PiBHAHHA oceil cuMeTpil
boro KBaapara, aximo A(1l; 2), C(5; 6).

Komo paziyca 3 moTukKaeTbcs A0 oceil KoopauHaT y I uBepTi.
3anumnriTe piBHAHHA IILOT0 KO0JIA i K0JIa, CUMETPUUYHOI'0 JaHOMY
BiJHOCHO: a) ImoyaTKy KoopamHar; 0) oci abciuc; B) oci opau-
HaT; T') OpAMoi y = 2x.

O — TouKa MHepeTHuHY Me[iaH PiBHOCTOPOHHLOTO TPUKYTHUKA
ABC. Ilpu mapajeJbHOMY IlepeHeceHHiI Touka A BimoOpasmiacsa
Ha Toury O. Buxkonatite napasennsHe neperaecenns NABC. 3uaii-

IiTh IIepUMeTp MO0YAOBAHOTO TPUKYTHUKA, AKIINO S, , 5 = S\/g .
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IIpu romorerii BimHOCHO TouaTKy KoopauHaT Touka A(1l; 2)
nepexouTh y Touky A,(3; 6). ¥V AKy TOUKy mpu Iiii romoTerii
nepeiize Touxka B(3; —2)? 3HaiiaiTh KoedimieHT romoreTii.
Pom6bu ABCD i MNPK — nioni6ui, AC:BD = 4:5. 3HaigiTs gia-
rorasi pom6a MNPK, sikio #oro miorra xgopisaioe 40 cm?.
ITpama M N, napanenbHa ocHoBi AC TpukytHuka ABC, niinutb
fioro Ha [ABi YacTMHU — TPUKYTHUK i Tpameriro. Ilmomri mux
diryp npomopiitiai uucaam 1 i 3. 3uatigitTe mepumerp AABC,
axmo nepumerp AMBN nopisHioe 7 cM.
IIoGynyiiTe Tpu NOBiNBHI BeKTOPH @, b, c. IloGyayiiTe BEKTOD
d Takuii, 1o:

a)d=a + 2b; 6) d = 2a — 3b;

B) d = 0,5a — 3b + 2c; r)d =a + 0,5b — 2c.

BHaiifiTh MOAYIbL BeKTOpa m = a + 2b, axmio |a| = 2, |b] = 1,
(a; 5) = 60°.

3HanmiTh KocuHyc Kyra A Tpukyrauka ABC, akmio A(-1; 2),
B (3; 5), C (2; —-1). B

Ilpu saxwx 3HaueHHAX a KyT MiX BeKTtopamu m = (6; a) i
b=(-5; a — 1) ryouit?

BHaHAITh KYT Mi¥ OJUHUYHUMHI BEKTOPAMH @ i b, AKIIO BeK-
Top 5a — 4b HepHeHANKYISPHUN Ko BeKTOpa a — 2b.

Hamo Touku A(4; —2) i B(2; —5). 3anuiriTe piBHAHHSA OPAMOI,
AKa JOTUKAEThCA OO0 KoJa giamerpa AB y Touri A.

3anuIlriTh PiBHAHHA HOTHUYHUX, ITpoBemeHuX 3 Touku A(5H; 0)
mo xoma x2 + y? =9.

Ha giarpami Bopomoro sobpaxeHo tpu aumTenu A, B, C, ix
KoopamHaTu Ta obJjacTi obcayroByBamua (man. 36). Pebpa
OM, ON, OK xiaitun Ha pmiarpami Bopomoro 0yayioTbcs K
CepefVHHI TEepIeHAWKYJAPU no BigpiskiB AB, BC i AC.
3anuniiTe piBHAHHS pebep miarpamu BopoHoro i KoopaumHaT!
Touku O — BepHInHU AiarpamMu BopoHoro.

M
‘B (5;5)
A(-1;3),
(0]
K N
e C(1;-3)
T'eopeiiit @eodocitiosun
Maun. 36 BOPOHHH (1868-1908)
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Maan. 38

94*. Ha croponax AB, BC i CA TpuKyTHHUKA
ABC mnosnaueno touku A, B;, C, rTaxi,
mo AC,:C;B =BA;:AC=CB;:BA=2
(man. 37). fIx BigHOCATBHCA IJIOIL TPHU-
KyraHukiB ABC i KPT?

95*. Ha cTopoHax MOBiJILHOTO TPUKYTHUKA
ABC 30BHi HBOT'O MOOYAOBAHO IIPABUJIBHI
TpuKyTHUKU (Maja. 38). IloBenithb, 1o ix
nentpu K, P, T — BepIIMHU IPaBUJIbHUX
TPUKYTHUKIB.

96.Ha ocuoBi AC Tpukytuuka ABC B3saTO
Touku M i H rtaki, mo AM < AH. IIpawmi
BM i BH ginars meniany AK Ha Tpu piBHI
yactuHu. 3HaugiTe AC, axio MH = 3.
97*. IIpoTHyIesKHi CTOPOHU OIIYKJIOTO IIecC-
TUKYTHUKA IMapaJjenabHi. [loBemiTh, 110
opaMi, AKi CIIOJIYYaOTh CePeauHMN IPOTHU-
JIeKHUX CTOPiH, MEePeTHUHAIOTHCA B ONHIil
TOYIIi.

98*. IIpsama Eiinepa npoxoquTs yuepes eHTP
BIOMCAHOTO Yy TPUKYTHUK KoJja. [loBemiTs,
110 TPUKYTHUK PiBHOOEIpPEHM’IA.

99*, K10 BIIMCaHe B TPUKYTHUK KOJIO HJOTHUKAETHCA IO HOTO CTO-
pie AB, BC, CA B Toukax A,, B,, C,, To npami AA,, BB,,
CC, mepeTuHAaOTLCA B OAHI#N Touli. [loBexiTs.

100*. Ha xarerax AC i BC npsamoryTHOoro TpukyTuuka ABC 30BHi
HbOTO moOyaoBano kBaapatu ACKP i CBMT. Hosenits, Imo
apami AM, BP i sucora CH TPpUKYTHUKA MIEePETUHAIOTHCS B

OJHIiN TOUIIi.





