MnaHimeTpifa: dopmynu Ta BNacTUBOCTI

[oBigHvK ansa nigrotoskn 4o HMT 3 maTtemaTtuku

@ — dhopMyna € B A0BIAKOBMX MaTepiasiax, aki MoxHa Bigkputu nig yac HMT. dopmynum 6e3 3Hauka Tpeba nam’arartu.

Mo3HaYeHHSs: a, b, c — CTOPOHU TPUKYTHUKA; o, 3, ¥ — NPOTUNEXHI M KYyTW; h,, m, — BUCOTA i MefiaHa, NPOBEe/EHi 10 CTOPOHU a; p —
nisnepumeTp; R, r — pagiycu onMcaHoro i BnucaHoro kin; S — nnowga; P — nepumetp; UAB — gyra AB.

1. KyTtn, napanenbHi i nepneHauKyasipHi

npAami 7-8 K.

Akciomu i KyTH

Uepes Byab-AKi ABi TOUKM MOXHA NPOBECTU NPAMY, i [0
TOr0 X TiNIbKM OfHY. Uepes Touky, L0 He NIeXUTb Ha
NpsAMIA, NPOXOAUTb Ti/IbKM OA4HA NpsMa, NapasnesibHa
[OaHin.

Cyma cymMiKHUX KyTiB fOpiBHIOE 180°. BepTukasibHi
KYyTW piBHI.

BicekTpuca ginMTb KyT HaBMi; KOXHA 11 Touka
piBHOBiAAaNeHa Bif, CTOPIH KyTa.

MapanensHi npsMi 1 ciyHa

@
a || b, ¢ — ciuna: a £3
/1 = /2 — Pi3HOCTOPOHHI 1
/3 = /2 — BiANOBIAHI 4 5
b

/14 /4 = 180° — OAHOCTOPOHHI

O3Hakn napanefnbHOCTI: SKLLO BUKOHYETLCA Xo4a 6
0flHa 3 UMX piBHOCTEM, TO a || b. [ABi npsami,
nepneHAnKyNSApHI 40 TPETbOI, NapasienbHi.

MepneHgukynsap i noxuna

AB 1 a: AB — nepneHavkynsap,
AC — noxuna, BC —Ti
npoekuisa; AB < AC.

BigctaHb Big TOYKM [0 NPAMOT — a
[JOBXVHA neprneHamnkynsapa. B c
BiagcTtaHb MixX napanenbHUMM NPSMUMN — BiCTaHb
Bif, 6y[b-SKOT TOUKN OZHIET 3 HNX A0 APYroi.

KoxHa Touka cepefiMHHOro nepreHankynapa sigpiska
piBHOBiAA4aNeHA Bif 10ro KiHLiB.

2. TPUKYTHUK 7-9 Kn.

CTOpPOHMU i KyTU

a+ B+~ =180° (@
at+b+ec

2
(niBnepumeTp)

o

>
e

o

B a C
a < b+ ¢ — HepIBHICTb TPUKYTHMKA (BUKOHYETLCA AN1A
KOXXHOT CTOPOHM)
30BHILLHI KyT JOPIBHIOE CyMi ABOX KYTiB TPUKYTHUKA,
He CYMDKHUX 3 HUM.
MpOTK BiNbLLOT CTOPOHN NEXNUTb BINbLUWIA KYT, i
HaBMnaku.

MnaHimeTpis: hopmynu Ta BNaCTUBOCTI - Nigrotoska go HMT

O3Haku pPiBHOCTi TPUKYTHUKIB
TPUKYTHUKM PiBHI, SKLO B HUX BiANOBIAHO PiBHi:

1) ABi CTOPOHM i KyT MiXX HAMU

2) cTopoHa i aBa npunerni oo
HeT KyTun

3) Tpy CTOPOHMU

%24
9%

Nl
LA
MpAMOKYTHI TPUKYTHWUKWN PiBHI TakoX: 3a ABOMa
KareTamu; 3a kaTeTom i npunernum (abo
MPOTUIEXHNM) FOCTPUM KYTOM; 3@ rinoTeHy3010 i

roOCTpUM KyTOM; 3a FiI'IOTEHySOIO i KaTeToM.

MegiaHun, GicekTpuca, BUCOTH
B B

A " B C A L C
BM :MB;=2:1 AL : LC = AB : BC
MegiaHn nepeTuHalTLCA B OAHIN TOYL, AKa AiNnTb
KOXHY 3 HUX Y BIAHOLLEHHI 2 : 1, paxyrun Big BEPLUNHMN.
BicekTpuca AiiTe CTOPOHY Ha Bifpi3ku, NPONOpPUiiHI
npuneriMM CTopoHam.

1
me = 5\/2172 +2¢2 — a?

Mpsimi, SKi MICTATb BUCOTU TPUKYTHMKA,
NepeTMHAaTLCA B OOHIN TOUL,.

CepepfHs NiHiA TPUKYTHUKA

B
Cnonyyvae cepefynHu ABOX
CTOpIH: M
MN || AC, MN = %AC
A C

PiBHOGeapeHUA | PiIBHOCTOPOHHIN TPUKYTHUKN
PiBHOGeapeHWii: KyT Npu OCHOBI PiBHI; BicekTpuca,
nposefeHa 0 OCHOBW, € MeiaHOo i1 BUCOTOIO.
O3Haku: ABa KyTu piBHi; MejjiaHa € BUCOTOID;
GiceKkTpuca € BUCOTOID; MejiaHa € BiCEKTPUCOLO.
PiBHOCTOPOHHIi 3i CTOPOHOIO a (YCi KyTn no 60°):

a3 ®V3 3 a3

h== S=—73 B=7% 7=




3. MpAMOKYTHUI TPUKYTHUK 7-8 Kn.
CTOpPOHM I KyTU

2 =a? + b2 ) B

(Teopema Micparopa)

. a b a & ¢
sina = —, cosa = —

c c @

a & A
tga:g @ C b
a = csina = ccos 3, b=ccosa
a = btga, c=—, a+ g =90°

sin «v

Mnowa, pagiycu R i r, BNacTUBOCTI

1 c at+b—c
S—iab, R_i’ T_T

Karer, Lo nexuTb npoty Kyta 30°, AOPIBHIOE MOMOBUHI
rinoteHysu. LIeHTp onucaHoro kona — cepegmHa
rinoteHysu; MefiaHa, npoBegeHa Ao rinoTeHysn,
[OPIBHIOE Ti NONOBUHI.

YacTo TpannsarTbes ctopoHn 3, 4, 5; 5, 12, 13;

8, 15, 17; 7, 24, 25 (i kpaTtHi im).

Bucota, npoBeaeHa [0 rinoTeHysu
ac, b — NPOEKLi KATETIB a
i b Ha rinoTeHyay c:

h? =a.- b,
a2=c-a., b =c- b,
ab

4. CyHyC, KOCUHYC i TaHreHc KyTa Big 0° oo
180° 8-9 K.

O3HauyeHHA I OCHOBHI chopmynu
M — TOo4Ka 0QMHUYHOTO

niBkona: cos a — ii abcuymca,

sin « — opauHarta. ()

AKLLO KyT o TynuiA: sin o > 0,

cosa < 0, tga < 0.

-1 O 1

t a*Sina @ sin?a+4cosla=1 @
84T tosa B
1+tg2a=

tie cos? a @

sin(90° — a)) = cosa, co0s(90° — o) = sin «

sin(90° + o) = cosa (@) cos(90° + a) = —sina (@)
sin(180° — a) = sina (@)

cos(180° — a) = —cos @ (@)

tg(180° —a) = —tga (@
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3Ha4yeHHs AN fessiKuX KyTiB

«a | sin cos tg a |sin cos tg
0°] 0 \1f \0f 120° ? f% -v3
1 V3 3
300 - Y2 V2
2 V2
. e | L _V3 _¥3
Jv3 o1 2 2 3
60°| 5 5 V3 18° 0 -1 0
® He
90°| 10 e

KyTtn 0°, 30°, 45°, 60°, 90°, 180° € B gosigui HMT (@);
3HayeHHa 1A 120°, 135°, 150° oTpuMyoTh 3a
doopmynamu gns 180° — a.

5. Po3B’A3yBaHHA TPUKYTHUKIB 9 k.

Teopema KOCUHYCIB

b2+ % —a?
2bc

KyT o NIEXMNTb NPOTU CTOPOHM @, TOBTO MiXK CTOPOHAMM

bic.

AKWO a — Halbinbla ctopoHa: a? < b% + ¢ —

TPUKYTHUK TOCTPOKYTHWIA; a? = b% + ¢2 —

NPSIMOKYTHUIA; a? > b? + ¢? — TYNOKyTHUIA.

a’? =b>+ % —2bccosa (@ coso =

Teopema cuHyciB
a b c

sina  sinf  sinvy @
3BiAcK a = 2R sin a: Xopga kona AOopiBHIOE A06YTKY
JdiameTpa Ha CUHYC BNUCAHOrO KyTa, L0 CNMpaeTbes

Ha 1o Xopay.

Mnowa TpUKyTHUKa

S:%aha@ S:%absin’y@
S=+/p(p—a)(p - b)(p — c) @ (bopmyna lepona;
p — niBnepumeTp)

abc

S =pr S:E

OnucaHe i BNucaHe Kona TPUKYTHUKA
B
B

_abc _ a S

T 45 T 2sina ;
LleHTp onuncaHoro kofia — Touka NepeTuHy
cepeanHHUX NeprneHAnKYIsapiB CTOPIH; LEHTP
BMMCAHOro — TOYKa NepeTuHy bicekTpuc. LieHTp
OMNMCaHOro Kosia roOCTPOKYTHOIO TPUKYTHUKA NEXNTb
ycepeanHi Hboro, NPSIMOKYTHOrO — Ha cepefuHi
rinoTeHysm, TYNOKYTHOTrO — rno3a TPUKYTHUKOM.




6. MopiGHICTb TPUKYTHUKIB 8-9 kn.

Teopema Paneca ii nponopuiiiHi Bigpi3ku

AKWO NapanensHi npsmi C
BiATUHAOTb Ha OAHIl B
CTOPOHI KyTa piBHi Bigpi3Kku, A

TO W Ha ApyriiAi CTOPOHI BOHM

BiZITVHAIOTb PiBHI BiApI3KN. A, B O

Teopema Npo NPONOpPLUiHI BiAPi3KN: AKLLO
AA, || BB, || CCy, 10 AB: BC = A B; : B1(4.

MopiGHI TPUKYTHUKN
TPUKYTHUKM NOLAIGHI, AKLLO:

1) aBa KyTV! OQHOTO AOPIBHIOTL

[BOM KyTam Apyroro /e\

2) ABi CTOPOHMW OHOIO

NPONOPLLiiHi 4BOM CTOPOHaM a k
b kb
b kb

Opyroro, a Kyt MiXXK HUMW PiBHi
3) Tp¥ CTOPOHM OAHOrO
MponopLiiHi TPbOM CTOpOHaM

Apyroro
AiB _BiG _ AG . B S1_ 42
AB BC AC P ’ S

k — koeqoilieHT noAgibHoCTi. BigHOLWEHHA NaoLLy
NoAji6HMX qoiryp A0pPIBHIOE k?; BiAHOLIEHHS
BiANOBIAHNX BNCOT, MefiaH, BiCEKTPUC AOPIBHIOE k.
MpsiMa, napanesbHa CTOPOHI TPUKYTHMKA, BigTVHAE
Bifl HbOrO TPUKYTHWK, MOAIBHNIA JaHOMY.

7. YHOTUPUKYTHUKN 8-9 K.

Byab-siKWii YOTUPUKYTHUK
Cyma KyTiB YOTMPUKYTHIKA [OPIBHIOE 360°.

o 1 .
OnyKNUn YOTUPUKYTHUK: S = 3 didasing (o — KyT
MDK giaroHansamm)

Mapanenorpam

S = aha @ B C
S =absina (g b/ i

d? + d3 = 2(a® + b?) al

(dy, do — piaroHani) A a D

BnacTtuBoCTi: MPOTU/IEXHI CTOPOHU PiBHI; MPOTU/EXHI
KyTW PiBHI; giaroHasi TOYKOK NepeTuHy AiNsaTbes
HaBnif; cyma KyTiB, NpUAerivx Ao of4Hi€l CTOPOHU, —
180°.

O3Haku: YOTUPUKYTHUK — napasienorpam, SKLo Noro
NPOTU/EXHI CTOPOHW NonNapHo piBHi, abo ABi
MPOTUEXHI CTOPOHU PiBHI i NapasnenbHi, abo
AiaroHasi TOUKO NepeTuHy AiNATbCs HaBmin.
bicekTpuca kyTa napanenorpama BiATUHAE Bif HbOro
piBHOGEAPEHW TPUKYTHYIK.
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MpAMOKYTHUK, pOMO, KBagpar
Pom6: pgiaroHani d; = AC'i
de = BD nepneHanKynsapHi i

B
JiNAaTb Moro KyTu HaBmin.
1 dy d
S = 5 d1d2 @ A C
h P
S =ah =a’sina, r=g D

(o — KyT pomba, h — BKcoTA)
MPAMOKYTHYK: AiaroHani pisHi; d? = a2 + b;
S=ab@; R= é

2
d? 2
Keagpar: d = av/2; S:a2:§; R:%; r=2
Mapanenorpam 3 NpsAMMM KyTOM ab0 3 pPiBHUMMA
JiaroHansMm — NPSMOKYTHYK; 3 NePneHANKYIAPHUMM
AiaroHansimym abo 3 giaroHanto, Lo € 6iCEKTPUCOH

KyTa, — pomo.

Tpaneuis
a || b — ocHoBM, m —
cepefHs NiHis: B b C

a+b
m="12 m|a M N
a+b
S = 5 h @ A a D
S=m-h
Cyma KyTiB, NpuAerimx Ao 6iuHoi CTOPOHW, AOPIBHIOE
180°.
PiBHOGIYHa Tpanewis: KyTu Npu KOXHI OCHOBI PiBHI,
JiaroHani piBHi; BUCOTa, NpoBejeHa 3 BEPLUNHW TYNoro

a—bia—|-b
5

KyTa, AiNUTb BiNblUy OCHOBY Ha BiApi3Ku

BnucaHuii i onucaHnii YOTUPUKYTHUKN

BnvcaHnuii y kono: LA+ /C = /B + /D =180° (i
HaBnaku). Tomy 3 Tpanewiii y Kono MoXxHa Bnucatu
nuwe piBHOGIYHY, a 3 napasnenorpamis — nuwie
MPSAMOKYTHUK.

OnuvcaHwnii HaBkono kona: AB + CD = BC + AD (i
HaBnaku, 418 onykioro); S = pr. Ana onucaHoi
Tpaneuji cyma OCHOB [IOPIBHIOE CyMi BiYHMX CTOPIH, a
h = 2r.

8. MHOroKyTHUKMN 8-9 Kkn.

OnyK/INin MHOTOKYTHUK
Cyma KyTiB n-KyTHUKa: 180°(n — 2). Cyma 30BHILLHIX
KyTIB, y3ATVX N0 OAHOMY MPU KOXHili BEPLUMHI, — 360°.

n(n —3)
2

Cyma [OBXWH YCiX CTOPIH.
Mowa MHOTOKYTHMKA, OMMCaHOro HaBKOMO Kona:
S =pr.

KinbkicTb giaroHaneii: . Nepumetp P —



MpaBUNbLHNIT MHOTOKYTHUK
YCi CTOpPOHM piBHi i1 YCi KyTW PiBHi;
LeHTPKU BNMUCAHOrO i onncaHoro
Kin 36iratoTbCs.
180°(n — 2)

n

KyT:

o

LleHTpasibHWiA KyT:

a a 1
T eI " Tgpmer S
MpaBunbHWiA
‘ n=3 n=4 n==6 LUECTUKYTHUK
av3  aVv?2 cKajacTbes 3 6
R 3 2 a PIBHOCTOPOHHIX
av3  a av'3 TPUKYTHUKIB:
T 2z T2 o 3023
2
9. Kono i kpyr 7-9 K.

Xoppaun i [OTUYHI

d = 2R.

[LiameTp, nepneHankynsapHuii
[0 xopan, [inuTb ii HaBnin.
JoTnyHa nepneHaukynsapHa
[0 pagiyca, NpoBeAeHoro B
TOYKy oTuKy: OA 1L PA.
Bigpi3kn 4OTUYHUX 3 OOHIET
TOYKY piBHI: PA = PB.

>

LleHTpanbHi i BNucaHi KyTu

LleHTpanibHUiA KyT AOPIBHIOE Ay3i,

Ha SKy CMMpPaETbLCS: B
ZAOC = UAC A\

BrimcaHuii KyT LOPIBHIOE A
i <>
MOMOBWHI AyrK, Ha 5K
o ’ - ¢

CNMpaeTbCs:
1 1
BnvcaHi KyTu, WO CnmpatTbCa Ha OAHY OYTY, PiBH.

LABC = §UAC = iéAOC’

BrnncaHuii KyT, LLO CNMPaETbCS Ha giameTp, — NPSMUIA.

KyT MiXX [OTUYHOLO | XOPAOH0, MPOBEAEHOID B TOUKY
[OTUKY, IOPIBHIOE NOMOBUHI AYIY, LLO NIEXUTb
ycepeauHi uboro KyTa.

Xopau, AOTUYHA i CiuHa
C

B C,

AM -MB=CM-MD AM? = AB - AC
JliBopyy — xopau, WO NepeTrHaTLCS; NPaBopyy —
potunyHa AM iciuHa ABC.
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JoBXuHa Kona, naowa Kpyra

C = 2mR (@ — [0BXM1Ha Kona b
l= @ — [OBXWHA Ayru B n°
180
S = nR? [@ — nnowa kpyra
S = W?fzzn — nsiowa cekrtopa AB

Mnowa cermeHTa: Scerm = Scexr — SAA0B, AKWO Ayra
MeHwa Big 180°, i Scerm = Scexr + SArA0B, KO
OinbLia.

PagiaHHa mipa: © pag = 180°. ns kyTa « y pagiaHax:

1
l = Ra, Scexr = iRQa.
10. KoopauHaTu Ha NIOLWMUHI 9 K.

BigcTaHb, cepeaunHa, PiBHAHHSA
AB = +/(za —21)2+ (32 — 11)? @

CepeauHa M sigpiska AB:  © B(w2; y2)
To — 11 ;_xQ @ M(V
yo =2 T @ A(z1; 1)
2 Ol z

Kono 3 ueHTpom (a; b) i pagiycom R:
(z-a)’+(y-b>=R*@

Mpama: ax + by = ¢ (a i b HEe QOPIBHIOKTb HY/O
0iHOYaCHO).

HeBepTukasibHa npama: y = kx +b, k =tga —
KYTOBMI KOeILJEHT (o« — KyT MiX NPsSIMOLO i
[0AaTHUM HanpsiMoM oci abeumc, 0° < « < 180°; ans
crnagHoi NpsaMoT KyT o« Tynuid i k < 0).

Mpami y = kyx + by i y = kax + by NApanesnbHi, AKLWLO
k1 = ko i by # bo.

11. Bektopu 9 K.

KoopguHatu i gii

A(ws; 91), Blaz; yo): AB (22— 215 y2—y1) @
d(a1; a2): |d@] = v/af+ a3 @

d’—|—l;(a1 +b1; ag+b2), @— g(al —by; as — by),
kd (kay; kas)

HynboBuin BEKTOP 6(0; 0). MpoTunexHi BekTopu

MatoTb PiBHI MOAYAI N NPOTUNEXHI HANPSAMM.
B

A A D
AB + BC = AC AB + AD = AC

JliBopy4 — npaBuno TPUKyTHMKA, NpaBopyy —
npaBw/10 Napasiesniorpama.

OA-0B=BA, AB=-BA

KonineapHi BekTopu (@ # 0): b=kd < b = ka,

by = kay (koopAMHATU NPONOPLIiHI). PiBHI BEKTOPYU
MaloTb PiBHI KOOpAMHATH.

AKwo a i b HekosiHeapHi, To 6yAb-AKNii BEKTOP MOXHA
€0UHUM YMHOM NOJaTW Y BUTNALI ¢ = xd + yl?.

M — cepeavna Bigpiska AB: OM — %(O_fl - O?)




CkansipHuii fo06yTOK 12. NeomeTpUYHiI NepeTBOPEHHA 9 K.
&'-5:|&°|-|5|-cos<p@ a'g:a1b1+a2b2@

Pyxwu i romoTeTisi
a1by + agbs . y

cosp = N e AN T = |a]? Pyx (nepewiLienris) 36epirae BiAcTaHi Mix TouKamy;
_ B . hirypv piBHi, SIKLLO OJHY MOXHa OTPUMATH 3 ApYroi

N5 HeHynboBMX BEKTOPIB: @ L b < d-b=0 < PyXoM. Pyxu: napanesnsHe nepeHeceHHs, 0cboBsa i

a1by + azby = 0. LeHTpasibHa CUMETPIi, NOBOpOT.

AKWO @ - b < 0, KYT MK BekTopamu Tynuii abo O6pas Toukn (z; y):

po3ropHyTUiA (180°, KON BEKTOPW NPOTUIEXHO * NepeHeceHHs Ha @ (m; n): (z +m; y +n)

HanpsiMeHi). L . ~ * CUMETPIA BiAHOCHO MoYaTKy KoopauHaTt: (—x; —y)

BnactueocTi: @-b=b-d; (ka)-b=k(d-b); * CUMETPIA BiIHOCHO OCi abeuuc: (x; —y); OCi

(@+b)-C=ad-c+b-C opavHaTt: (—x; y)

LleHTpasibHa cumeTpis 3 ueHTpom O: O — cepeguHa
AA,. OcboBa CUMETPIA BIGHOCHO NpAMOI [: [ —
cepeavHHUIA NnepneHankynap Bigpiska AA; . MNosopot
HaBKono O Ha KyT ¢: OA; = OA, LZAOA;, = .
lFomorteTia 3 ueHTpoM O i KoedpilieHToM k:

O—X1> = ka;(k A1B; = |k| - AB; nnouwj cpiryp
3MiHI0I0TbCA B k2 pasiB.

xepena: nporpama 3HO 3 maremaTtukn (Haka3 MOH Ne 1513 Big 04.12.2019), 3a skoto cknagarTe HMT; posigkosi matepianim HMT 3 matemaTtunkm
(YLLOAO, unHHi ansa HMT-2026); nigpy4Hukn reometpii A. . Mep3nska Ta iH. gns 7 (2024), 8 (2021) i 9 (2017) knacis.
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