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Bl ABTOPIB

J11006i BOCbMUKNACHMUKN Ta BOCbMUKIaCHULL!

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

Osuaiiomrecs, OyIb JlacKa, 3 10r0 CTPYKTYPOIO.

Texcr migpyYHUKAa IOAiJIeHO HAa YOTHUPU Haparpadu, KOKHUN
3 AKUX CKJAJAEThCS 3 NYHKTIB. ¥ MYHKTaX BUKJIAIEHO TEOPETUUHUIA
marepias. BuBuaiouu #1oro, ocoGJIMBY yBary 3BepTanTe Ha TEKCT, AKUN
HaJPYKOBAHO JKUPHUM HIPUGTOM, HUPHUM KYPCUBOM i KYPCUBOM; TAK
Y KHI31 BUJiJIeHO O3HAUEHHS, ITpaBUJIa Ta HAWBAMKJIMUBIII MaTeMaTUUHi
TBEePIKEeHHS.

3asBuuail BUKJIa] TEOPETUUHOTO MaTepiasly 3aBepIIyeThCA IPUKJIa-
maMu pos3B’sisyBaHHA 3amau. Ili samucu MOKHA POSTIAAAATUA AK OJUH
i3 MOKJIMBUX 3pasKiB o)OpMIIEHHS PO3B’sI3aHHA.

o KOKHOT0 TyHKTY Ai0paHo 3a7aui JJIsi CaMOCTifTHOTO PO3B’ A3y BaHHS,
MPUCTYHATA A0 SKUX PAJUMO JIUIIIE MicJIsi 3aCBOEHHS TEOPETUUHOTO Ma-
Tepiany. Cepen 3aBIaHb € K IIPOCTI I cepeqHi 3a CKJIaAHICTIO BIpaBu,
Tak i ckaagHi 3amaui (0CcOOJMBO Ti, IO IMO3HAUEHO «3ipoukoio» (*)).
CBoi 3HAHHA MOKHA IIePeBipUTH, PO3B’A3yI0UN 3a4a4i B TECTOBil hopmi,
posMmimieHi B KiHIIi KOKHOTO maparpada.

Kokunit myHKT 3aBepIiyeThesa pyopukoio «CroocrepiraiiTe, pucyiire,
KOHCTpYIoiiTe, hauTasyiite». [lo Hel nibpaHo 3amayi, A5 po3B’ A3yBaHHS
AKHUX MOTPiOHI He cIemiaJbHiI TeOMETPUYHI 3HAHHS, a JIUIIEe 340POBUN
TyIy3], BUHaXiAauBicTh i KmiTausicTs. 1i samaui KopucHi, AK BiTamiHnu:
BOHM PO3BHUBAIOTh «T'€OMETPHUUYHUN 3ip» Ta iHTYyiIio.

SAxio micasa BUKOHaHHSA JOMAIIHIX 3aBIaHb 3aJUNIIAETHCSI BiIbHUIA
yac i BU xoueTe Ai3HATUCS OiJbIlle, TO PEKOMEHIYEMO 3BEPHYTUCS IO
pyopuxu «Koau 3pobiieHo ypoku». Marepiay, BUKJIaJeHUN TaMm, He-
npocTuii. Ase TuM IiKaBiire BUIIpoOyBaTH CBOI cuim!

Hepaatite! Baxkaemo ycmixy!
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4 Big aBTOpIB

LLlaHOBHi Koneru Ta KonexaHku!

Mu npy:xe cmomiBaemocs, IO Ied IMiIAPYYHUK CTaHe HANiHUM IIO-
MIYHMKOM y Ballliil HeJIeTKi#l Ta IIIAXeTHiN npaitii, i 6yaemMo mupo pafi,
AKIIO BiH BaM crogo0aeThCs.

Y kHu3i 1i6pamo BeJUKUH i pisHOMAHITHUHA AUAAKTUYHUN MaTepia.
IIpoTe 3a oaMH HaBYAJBLHUN PiK yci 3amaui po3s’A3aT HEMOKJINBO, Ta
B IIbOMY If HeMae noTpebu. Paszom 3 TuM HabaraTo 3pyuHillle mpaIoBaTy,
KOJIM € 3HAUHUII 3amac 3ama4d. Ile mae MOKJIMBICTh peasidyBaTu IPUH-
nunu piBHEeBO1 nudepeHIriaii Ta iHAMBiAyaIbHOrO TigX0oy B HABYaHHI.

3BepraemMo yBary Ha Te, IO B HiIPYYHUKY HasBHiI 3ajadi Ha IIO-
O0ynoBy. BoHu He € 000B’s3KOBUMU AJA po3ryaany. Lleit marepian mo-
IiJIbHO BUKOPUCTOBYBATU JIMIIIE B TOMY pasi, KOJIM YYHi Ta yUeHHUIli
BJKe O3HaMOMJIeHi 3 BiATIOBiAHUM pO3AijoM 3 Kypcy reomeTpii 7 Kjacy.

BaakurHIM KOJIBOPOM IIO3HAUEHO HOMEPHU 3a/1ad, I110 PeKOMEHI0BaHO
IS TOMAIITHBOI POGOTH, MyPIIyPOBUM KOJIHOPOM — HOMEPHU 3aaad, IO
PEKOMEHI0BAHO [JIA PO3B’A3YBAHHS YCHO.

Marepian pyopuku «Koau 3pob6eHO YPOKH» MOXKe OyTH BUKOPIC-
TAaHUHN IJd opraxisaiii podOTH MaTeMaTHYHOTO T'ypTKa Ta (PaxkyabTa-
TUBHUX 3aHATh.

To)x mepeTBOpiMO pa3oM IIKIJIBHUI Kypc reomMeTpii B 3po3yminuit
i mpuBabAUBUIL TIPEIMET.

BasxaeMo TBOpUOTO HATXHEHHSA Ta TEPIiHHA.

YMOBHI NO3HAYEHHSA

3aBIaHHA, 1[0 BiIOBiZAIOTE IOYATKOBOMY Ta CEPEeIHHLOMY PiBHAM Ha-

IOBeIEeHHs TeopeMu, He 000B’sI3KOBe /s BUBUEHHSI;
3aKiHUEHHSA JOBEJEHHS TeOpeMU;
3aKiHUeHHA PO3B’A3aHHA 3a7adi;

pyopuka «Koau 3po0IeHO YPOKI».

[e]
n BUAJBbHUX JOCATHEHbB;
. B3aBIaHH#A, IO BiANOBiZAOTH JOCTATHHROMY PiBHIO HABUAJIBHHUX [I0-
n CATHEHb;
n' 3aBgaHHA, IO BiJIOBiaI0TH BUCOKOMY PiBHIO HABUAILHUX JOCATHEHD;
n* sagaui ;ud MaTeMaTHYHUX I'YPTKIB i GaKyIbTaTHBIB;
o KJITOUOBi 3a7ayi, pesyabTaT SIKUX MOXKe OYyTH BUKOPUCTAHUI IIiJ dac
PO3B’sA3yBaHHA iHIIUX 3a7aY;
® IOBeeHHSA TeopeMU, IO BifmoBizae moCTaTHHOMY PiBHIO HABYAJIBHUX
IOCSATHEHbD;
© IOBEJeHHsS TeOpeMH, II[0 BiAMOBiZae BUCOKOMY DiBHIO HaBUAJIBHUX
IIOCATHEHbD;
A

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



/P

YOTUPUKYTHUKU § 1

Q

Y ubomy naparpadi po3rnanaeTbCsa 3HarioMa BaM reoMeTpuyHa girypa
YOTUPUKYTHUK. B1 03HANOMUTECSH 3 OKPEMUMU BUAAMU HOTUPUKYTHUKA:
napasenorpamom, NpPsSMOKYTHUKOM, pOMOOM, KBaZpaToM, Tpaneujieto,
BUBYUTE BJIACTUBOCTI LMX Piryp i AisHaeTecs Npo 03HaKu, 3a 4OMNOMOr ol
AKNX cepen, HOTUPUKYTHUKIB MOXHA PO3Mi3HaTy 3a3HaveHi dirypu.

Bu BMBUMTE BNACTMBOCTI BiApi3Ka, KU CNONy4Yae cepeayiHm CTOPiH TpU-
KYTHMKA, i NEPEKOHAETECH B TOMY, LLLO Lii BIACTUBOCTI MOXYTb CJ/lyryBatu
KJl04EeM [0 PO3B’A3yBAHHS LLINOro psay 3aaau.

Ak BUMIpaTK ayry kona? HaBkono SKOro YHoOTUMPMKYTHUKA MOXHA ONnucaTm
K0N0? Y KN HOTUPUKYTHUK MOXHA BNncaTt koo? OnaHyBaBLIM Matepian
Lboro naparpada, B oTpuMaeTe BiANOBIAj 1 Ha L 3anTaHHS.




6 § 1. HotmpukyTHMKM /|

1. HOTMPUKYTHUK Ta NOro eNnemMeHTun

Ha pucyuky 1 Bigpisku AB i BC MaioTh TiJIbKU OLHY CIiJIBHY TOU-
Ky B, AKa € KiHmeM KOKHOTO 3 HuUX. Taki Bifpisku Ha3mWBawOTh Cycif-
"HiMu. Ha pucyHKy 2 KoKHi OABa BiApisku € cycigmimu.

B
/\C
A
Puc. 1 Puc. 2

Bigpisku AB i CD Ha puCyHKY 3 He € CyCigHiMu.

A A
>< /C d
C B D

a 1)
Puc. 3

Posrasremo dirypy, gKa CKIamaeThCcA i3 YOTUPHOX TOUOK A, B, C,
D i votupbox BigpiskiB AB, BC, CD, DA Takux, 110 HiAKi ABa cycimuix
BiIpiBKM He Jie)KaThb Ha OJHIN NpaAMil 1 HiAKi ABa HecycimHixX Bigpisku
He MaloTh COiJIbHUX TOUOK (puc. 4, a).

B

Q

Puc. 4
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N 1. HOTMPUKYTHMK Ta MOro enemMeHTH 7

dirypa, yrBopeHa UMU BifpiskamMu, oOMeKye YaCTUHY IJIOIIUHMH,
BUAiNIEHY HA PUCYHKY 4, 6 3e1eHUM K0IbopoM. 1110 yacTuHy IIOIMHN
pasom 3 Binpiskamu AB, BC, CD i DA HaswBaiOTb YOTUPUKYTHUKOM.
Touku A, B, C, D HasuBaOTh BepUIMHAMM YOTHPUKYTHUKA, a BiApis-
Ku AB, BC, CD, DA — cTopoHAMHM YOTUPUKYTHUKA.

Ha pucyuky 5 so0pakeHo ¢irypu, I0 CKJIAZAIOTLCSI i3 YOTUPBOX
Bigpiskis AB, BC, CD, DA Ta yacTUHU ILJIOIINHU, AKY BOHI 00MEKYIOTh.
IIpore 1i ¢irypu He € yoTupuUKyTHUKAMU. [l0ACHITSL HOMYy.

A B C A B

Puc. 5

CTopoHU YOTHPUKYTHUKA, AKi € cycigHiMu BipisKaMu, Ha3UBAIOTh
CYCiIHIMHM CTOpOHAMHM UYOTHUPUKYTHUKA. Bepinuuu, AKi € KiHIAMU of-
Hiel CTOPOHM, HA3WBAIOTH CYCiTHIMH BepIIMHAMM YOTUPUKYTHUKA.
CropoHU, SKi He € cyCciHIiMU, HA3WBAIOTh MPOTUIEKHUMHU CTOPOHAMU
JoTUPUKYTHUKA. HecycimHi BepIinay Ha3MBAIOTh MPOTUIEKHUMU Bep-
IMUHAMHU YOTUPUKYTHUKA.

Ha pucynky 6 300paskeHO YOTHUPUKYTHUK,

y AKOMY, HAIpUKJaL, cTopoHu M@ i MN € cy- M
cizmimu, a croporu NP i M@ — IpOTHUIEKHUMU. N
Bepmnuau @ i P — cycigHi, a Bepimiuau M i P —
OPOTUJIEKHI.

YoTuprKyTHUK HA3WBAIOTh i MMOBHAYAIOTH 3a
oro BepmimHamMu. Hampukiaan, Ha pucyHky 4, 6 Q
300paskeHo YoTupukyTHuk ABCD, a Ha PUCYH-
Ky 6 — woTtupukyTHUK MNPQ. Y mo3HaueHHi
YOTUPUKYTHUKA OYKBHU, 1[0 CTOATH MOPYY, Bif-
IOBifAIOTh CyCimHIM BeplmHaAM YOTHPHMKYyTHUKA. Hampukianx, 4oTu-
PUKYTHUK, 300pasKeHNI Ha PUCYHKY 6, MOYKHA MO3HAYUUTHU Ie M TaK:
PQMN, abo MQPN, abo NPQM Toirio.

CyMy IOBYKHH yCiX CTOPiH YOTUPUKYTHUKA HA3UBAIOTH MEPHUMETPOM
YOTUPUKYTHUKA.

P

Puc. 6
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8 § 1. HotmpukyTHMKM /|
B A
A
c D B
b C
a 0
Puc. 7

Binpisok, AKuil croJydyae IIPOTUJIEKHI BePIINHU YOTUPUKYTHUKA,
Ha3uBaoTh AiaroHaaro. Ha pucyuky 7 Bigpisku AC i BD — pmiaronaJi
yotTupukyTHuka ABCD.

Kyru ABC, BCD, CDA, DAB (puc. 8) Ha3UBalOTh KyTaMH YOTUPU-
KyTHuka ABCD. ¥V 1bOMy YOTHPUKYTHUKY BCi BOHW MEHIIi Biff pos-
TOpHYTOro KyTa. TaKWii YOTMPUKYTHUK HA3WBAIOTH omyKJuM. OmHaAK
iCHYIOTh YOTUPUKYTHUKH, ¥ AKUX HE BCi KyTHU MEHIIIi BiJi pO3TOPHYTOTO.
Hampurnazn, Ha pucyHKy 9 KyT B uortupuryrtHmka ABCD Oinbmimii
3a 180°. Takuit YOTUPUKYTHUK HA3UBAIOTH HEOIMYKJIUM!'.

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

B A ¢
B
C
A
D D
Puc. 8 Puc. 9

Teopema 1.1. Cyma kymie womupukymnura dopienioe 360°.

Hosedennsa. © IlpoBereMO B UYOTUPUKYTHUKY AiaroHajb, dKa
pos36uBae iioro Ha ABa TPUKYTHUKMH. Hampuikiazn, Ha pucyary 10 1e
nmiaronanb BD. Toxi cyma KyTiB woTupukyTHUuKa ABCD nmopiBHIOE cyMi
KyTiB TpuKyTHUKIB ABD i CBD. OcCKiIbKH cyMa KYTiB TPUKYTHHUKA
mopiBaioe 180°, To cymMa KyTiB YOTHPUKYTHHKA OOPiBHIOE 360°. A

! MokagHilIe 3 MOHATTAM «OIYKJIiCTb» BU O3HaAomuTecA B . 19.
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N 1. HOTMPUKYTHMK Ta MOro enemMeHTH 9

A

Puc. 10

Hacaigox. ¥ womupuxymnuky mineku odun i3 Kymie mooice
6ymu Oinvwum 3a po3zopHymui.

HoBeniTe 110 BIaCTUBICTH CAMOCTIHTHO.
O-rr3amaua 1. JloBeniTs, 1[0 OBKUHA GYIb- B

AKOI CTOPOHUW YOTUPUKYTHUKA MEHIIa Biff cymMu
IOBXKUH TPHOX iHIIIUX HOTO CTOPiH.

Pos3s’a3anHsa. Po3riagHeMo HOBIIBHUI YOTH-

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

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

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

3amaua 2. ITobyayiiTe YOTUPUKYTHUK 3a ABOMAa CyCiZHiMU CTO-
POHAMM Ta YOTHMPMA KyTaMu, KOMHHUA 3 AKMX MEHIINWH Bix posrop-
Hyroro.!

Posé’azanns. Ha pucyuxky 12 300pakeHO
yoTUpUKYTHUK ABCD, y AKOMY BiZIOMO JOBKUHUI
C cropium AB i BC, a TaKoK yci 1ioro KyTH.

Y tpurytHuky ABC Bimomo aBi croponu AB
i BC ra xyt B Mmixk HuMu. OTiKe, el TPUKYTHUK
D MosKHa mobynyBaTtu. Temep MoskeMo Bia mpome-
HiB AB i CB BigkJacTu KyTH, SIKi JOPiBHIOIOTH

Puc. 12 KyTaM 4OTHMPMKYTHUKA mpu BepmuHax A i C.

B

1Y migpyuHuky 3azadi Ha mo0ygoBy He € 060B’SI3KOBUMU [IJIA PO3TIISALY.
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10 § 1. HotmpukyTHMKM /|

IIpoBenenuii anamis moxasye, AK OyAyBaTH IMTYKAaHUN YOTUPUKYT-
HUK.

Bynyemo TpUKYTHUK 3a [BOMAa JAaHUMU CTOPOHAMU YOTUPUKYTHUKA
Ta KyToM Mixk HuMu. Ha pucyHkKy 12 1me tpukytauk ABC. Hami Bin
npomeHiB AB i CB BigKJagaeMo ABa BiOMUX KYTU YOTHUPUKYTHUKA.
IIBa moOymoBaHUX MPOMEHi IepeTwMHAIOThCA B Touli D. HoTupukyrt-
HUK ABCD — myxkanuii. @

o

PRNOARON:

MosACHITb, AKi BiAPI3KN HA3MBaIOTb CYCIAHIMU.

MMosACHITb, AKy @irypy HasnBaloTb HOTUPUKYTHUKOM.

$IKi CTOPOHM YOTUPUKYTHMKA HA31BaKOTh CYCIOHIMU? MPOTUNEXHUMN?
FAKi BEPLUMHU YHOTUPUKYTHUKA HA3MBAIKOTb CYCIAHIMN? NPOTUAEXHUMN?
Ik NO3HAYaTb YOTUPUKYTHUK?

LLlo Ha3mBalOTb NEPUMETPOM HYOTUPUKYTHUKA?

LLlo Ha3mBaloTb AiaroHaNIo YOTUPUKYTHUKA?

AKNIA HOTUPUKYTHUK HA3MBAIOTb ONYKANM?

CdhopmynioriTe TeopemMy Npo CyMy KyTiB HOTUPUKYTHMKA.

y: \ MPAKTUYHI SABAAHHS I

1.° HaxkpecaiTh YOTUPUKYTHUK, ¥ AKOMY:
1) Tpu KyTH TyIi;
2) KyTHu OpU CYCiAHIX BepIIMHAX IPAMi, a ABa iHIIINX He € IPAMUMY;
3) omHa miaroHaJ b TOYKOIO IIEPEeTUHY AiaroHajel AiJuTbCSa HaBIILT,

a Ipyra He IiJIUTHCS HABIILiJ;

4) miaromaJsii mepIeHIUKYJIAPHi.

2.° HakpecaiTs HOBiIbHUI YOTUPUKYTHUK, MO3HAUTE HOT0 BEPIIUHUI
oykBamu M, K, E, F. YKRaXiTh mapu #oro cycigHix cTopin, mpoTu-
JIeXKHUX CTOPiH, IPOTUICKHNX BEPIINH. SAlUIIITh AKi-HeOyab TPU
MO3HAYEHHS ITHOT0 YOTUPUKYTHUKA.

3.° HakpeciiTh YOTUPUKYTHUK, ¥ SKOMY:
1) Tpu KyTH TocTpi;
2) IBa MIPOTUIECKHUX KYTU IMIPSAMi, a IBa iHIIUX He € IPAMUMU;
3) miaroHaJsi TOUYKOIO MEPETUHY AiIATHCA HABILJ.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



1. HOTMPUKYTHMK Ta MOro enemMeHTH 1"

\
\'e
WBHPABM [ .

4.° Cepen diryp, 300pakeHNX Ha PUCYHKY 13, YKAXKITh YOTUPUKYTHUKIH.

YA
o LA

Puc. 13

5.° HaBemiTh YoTUpPU AKUX-HEeOYAb MO3HAUCHHS

YOTUPUKYTHUKA, 300pa’KEeHOr0 Ha PUCYH- X
Ky 14. YKaxKiTh:
1) BepIIUHYN YOTUPUKYTHUKA; M C
2) ioro CTOPOHU;
A

3) mapu cycigHixX BepIInH;

4) mapu OPOTUJIECKHUX BEPIINH;
5) mapu cycigHix cropim;

6) mapu MPOTUIEKHUX CTOPiH;
7) miaroHaJji YOTUPUKYTHUKA.

Puc. 14

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

OITYKJIi.
¢ k E T Y Q L
B D S (0] R
M F )4 X vy, N
Puc. 15

7.° YoMy mOpiBHIOE YETBEPTUH KYT UOTUPUKYTHUKA, AKIIMO TPU HOTO
KyTu mopiBHioOTh 78°, 89° i 93°?
8.° 3HaNOiTh KyTH YOTUPUKYTHUKA, SKIIO0 BOHU PiBHiI MiK co6oro.
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4
12 § 1. HoTUPUMKYTHMKM ‘A

9.° ¥ worupukyrHury ABCD Bimomo, 1o £B = 150°, Z/A = /C = £ZD.
3HalAiTh HEeBiOMi KYyTU YOTUPUKYTHUKA.

10.° OguH i3 KyTiB YOTHPUKYTHUKA ¥ 2 pa3u MEHIINUI Bii IPyroro Kyra,
Ha 20° memmuit Big TpeThoro Ta Ha 40° GinbINIHIT 3a YETBEPTUIA.
3HaUAITh KYTU YOTUPUKYTHUKA.

11.° 3HaiAIT, KYyTH YOTUPUKYTHUKA, AKIIO BOHU IIPOMOPIIiiiHI Umc-
adam 2, 3, 10 i 21.Ywu € 1eit YOTUPUKYTHUK OIMYKJIUM?

12.° 3HaUAITH KYTH YOTUPUKYTHUKA, AKIIO0 TPU HOTO KYTU TPOTOPITiiHL
umcsaMm 4, 51 7, a ueTBepTHUil KyT AOPiBHIOE IXHil miBcymi. Yu € meit
YOTUPUKYTHUK OTMYKJIUM?

13.° Yu MOKe YOTUPUKYTHUK MaTH:
1) Tpu npAMUX KYTU If OOUH TOCTPUIL;
2) Tpu mpPAMUX KYTU ¥ OAWH TYIUIA;
3) yoTHUpU NPAMUX KYTH;
4) YoTHUPU TOCTPUX KYTH;
5) mBa mpAMUX i ABa Tynux KyTH;
6) mBa MPAMUX KYTHU, OAUH TOCTPUM Ta OAUH TYIU?
¥ pasi cTBepAHOI BifmoBiAi HapucyliTe TaKUNM YOTUPUKYTHUK.

14.° TlepuMeTp YOTUPUKYTHUKA NOpiBHIOE 63 cM. 3HANIITH HOTO CTO-
poHU, AKIIO APYyra CTOPOHA CTAHOBUTH % meproi, Tpersas — 50 %
npyroi, a uerBepra — 150 % mepiroi.

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

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

17.° JliaroHa/ i YOTUPUKYTHUKA TOYKOIO IMEPETUHY AiIATHCA HAaBIILJ,
oIHa 3 Horo cTOpiH mopiBHIOE 6 cM. HoMy HOPiBHIOE IIPOTUIIEKHA
il cTOpoHA YOTUPUKYTHUKA?

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

19.° ¥V vorupukyraury ABCD piarouans AC yTBOpIOE 3i croponamu AB
i AD piBui Kyt Ta 3i cropomamu CB i CD Tako: piBHiI KyTH,
AB =8 cwm, BC =10 cMm. 3HaiigiTe nepumerp yotupukyTHuka ABCD.

20." ¥V tpuryraury ABC Bimomo, mo LA = 44°, /B = 56°. Bicekrpu-
cu AK i BM TpuKyTHUKAa HepeTUHAThesa B Touri O. 3HAUAITH
KyTu yotTupukyrtuuka: 1) MOKC; 2) AOBC.

21." ¥V tpukytauxky ABC Bimomo, 1o LA = 36°, /B = 72°. Bucotu AE
i BF TpuKyTHHUKAa IIepeTuHaThcsa B Toulli H. 3HAWIITh KyTH YO-
tTupukytHuka: 1) CFHE; 2) ACBH.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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22. 3ualiTh, AiaroHasb YOTUPUKYTHUKA, SKIIO HOTO IIEPUMETP MAO-
piBaioe 80 cM, a mepuMeTpPU TPUKYTHUKIB, HA AKi IIA giaroHaab
po306uBae TaHWUI YOTUPUKYTHUK, NOPiBHIOIOTEL 36 cMm i 64 cMm.

23." Yu MOXKYTH CTOPOHU YOTHUPUKYTHUKA JOPiBHIOBATH:

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

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

25." [loBeIiTh, 1110 KOJIM 0iCEKTPUCU ABOX MPOTUIEKHUX KYTiB OIIYKJIOTO
YOTUPUKYTHUKA TTapajesbHi abo JiesKaTh Ha OOHiN mpaAMiii, To 1Ba
iHIMUX KYTU YOTUPUKYTHUKA PiBHI.

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

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

28." IlobyayiiTe YOTUPUKYTHUK 3a HOT'O CTOPOHAMU Ta OJHi€I0 3 fia-
roHajeun.

29.% TloOyayiiTe yotupukyTauk ABCD 3a Kyramu A i B, cropoHamMu
AB i BC ta cymoro cropin AD i CD.

roTYEMOCS 4O BUBYEHHA HOBOI TEM I

30. IIpsama ¢ mepeTwHae KOKHY 3 mpAMux a i b (puc. 16). Yraxirs
napu pi3HOCTOPOHHIX i mapu OJHOCTOPOHHIX KYTiB, AKi Opu IbO-
My yTBopuUJuCA. SIKe B3aeMHe PO3MiIlleHHA IPAMUX a i b, AKmo:
1) £1 = 745 2) /1 = 20°, £3 = 170°?

B C

Puc. 16 Puc. 17 Puc. 18

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

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

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

CNOCTEPITAATE, PUCYWTE,
KOHCTPYIOWUTE, ®AHTA3YINTE

35. Biny muomuuy moBiibHO 3a0puU3KaHO YOpPHOIO (papboro. IoBemiTh,
110 Ha TJIOINMHI 3HAHAeThCsA BiApisoK 3aBmOBKKU 1 M, KiHI[I AKOTrO
3adapbOBAHO OJHUM KOJHOPOM.

22 [EP3ANTE! EE——

3agauy 29 mosHaueHo «3ipoukoio» (*). Ile osHauae, 110 BOHA HaJe-
JKHUTH IO 3ajla4 IiJBUINEHOI cCKJIagHocTi. Xoua TaKuUX 3aaay4 He Oyme Ha
CaMOCTIiHUX i KOHTPOJIbHUX P0o00Tax, iX y MiAPyYHUKY YUMAaJIO. ¥ Bac
MOKe BUHUKHYTU 3anuTaHHs: «Haimio X BuTpauaTu uvac i cuam Ha
CKJIAMHI 3amaui, AKINO BOHU He € 000B’sI3KOBUMMU JJIsI PO3B’A3yBaHHs,
a BHUCOKY OI[IHKY MOXKHA 3apOo0OUTH M 3HAYHO MEHIIMNMU 3YCUJJIAMU? »
Ha mamy nymMKy, HaiKpally BilIOBigb Ha Iie 3alIUTaHHSA MOKHA 3HAUTU
B KHu3i «MaTtemaTuKa i pOMaHTHKAa» BiloMOT0 YKpPaiHCHKOTO reoMeTpa
Ta negarora Mukosu Isamosmnua Kosaumosa. Bin nucas: «JIx06i gpysi!
BepiTbesa 3a posB’sasyBaHHA CKJIaIHNX MareMmMatnuHux sazad! I Tux,
SAKi IOMHO IIocTaBJIeHi, 1 TuxX, aKi BiKe 6araTo AecATUJIITHL a00 CTOJIITH
He MiAmarThCA POo3B’sA3yBaHHIO. Bac CHITKaOTHL CTpasKIaHHA # pPO3-
yapyBaHHS, KOJIU 3[1aBaTUMETHCS, 1[0 BU MapHO BUTPATUIN POKU Ha
IOMIYKU NPUMAapU, AKa Bil Bac yXUJIAEThCSI. ¥Yce Moxke OyTu. Aje Bu
OymeTe CTOPUIIEI0 BUHATOPOIKEHi, KOJU OJHOTO
YymIOBOTO AHS ONHHUTECS Iepel Ti€l0 3aBiTHOIO
IiJaio, 70 AKOI Tak JOBro M ckjaanmHo uiau. He
OyabTe OAUAYy:KUMU, iHAKIIIEe Ha Bac YeKae JyXOB-

HaA CMepTh».

M. I. KoBaumos maii:ke 30 pokiB ouoJIfOBaB
rKadenpy reomerpii KuiBcbKOro HaiioHaJbHOTO
yHiBepcurery imeni Tapaca IlleBuenka. Moro
nepy Haye:Xuthb mouas 200 HAYKOBUX 1 HAYKOBO-
MONYJIAPHUX MIPAIlh.

Muxkosa IBaHOBUY BUXOBAB [AEeCATKMN BUEHUX,

M. 1. KoBaHuoB AKi chOTOMHI ITPAaIIOI0Th SK B Y KpaiHi, Tak i B 6a-
(1924-1988) raThoX KpaiHax CBiTy.
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2. Mapanenorpam. Bnactueocti napanenorpama

Osnauvenns. IlapaseasorpaMmomM Ha3WBAKTh YOTUPUKYTHHK,
Yy SIKOTO KOJKHi IBi MPOTHJIEKHI CTOPOHM MapaJiesbHi.

Ha pucynky 19 so6paxeno napaJjeaorpam ABCD. 3a o3HaueHHAM
napasesnorpama maemo: AB || CD, BC || AD.
PoarasaemMo medKi BJIACTHBOCTI ImapaJiejorpama.

Teopema 2.1. [Ipomunesxni cmoponu napanenozpama piéHi.

ITosedenns. ® Ha pucyury 19 sobpaskeno napasuenorpam ABCD.
Hosegewmo, 1mo AB = CD i BC = AD.

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

¥V nux TpukyTHuKax cropoua AC — cminbHa, KyTtu 1 i 2 piBHI K
pisHOcTOpOHHI Tpu napangenbHUX npaMmux BC i AD ra ciuniit AC, kytu 3
i 4 piBHiI AK pi3HOCTOPOHHI mpu mapajenbHux npammx AB i CD Tta
ciunit AC. Ot:xe, TpukyTHUKU ABC i CDA piBHI 3a APYrom 03HAKOIO
piBHOCTI TpuUKyTHUKIB. 3Bigcu AB = CD i BC = AD. A

Teopema 2.2. [Ipomunesxni kymu napanenozpama piéHi.

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

B C

A D
Puc. 19 Puc. 20

Ilix yac moBemeHHS IOIIEPeAHBLOI TeopeMu OYJIO BCTAHOBJIEHO, IO
AABC = ACDA (puc. 20). 3Bigcu /B = ZD. 3 piBHocTi KyTiB 11 2 Ta
piBHocTi KyTiB 3 i 4 BumIuMBae, mo £1 + /3 = £2 + /4. Orxe,
ZBAD = ZBCD. A

Teopema 2.3. [Jiazonani napanenozpama moukKor nepemuny
dinamovca Haénin.

Ilosedenns. © Ha pucysky 21 3o06pa-
sKeHo mapaJsesorpam ABCD, niaroHaui sskoro
nepetTuHaOThesa B Touri O. IloBememo, 110
AO =0C i BO = OD.

Posrasuemo tpurytHuku AOD i COB.

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

Os3uauvenns. Bucortowo mapaagexorpamMma Ha3WBaIOTh IEPIEH-
TUKYJIAP, ONMYU[EHUH 3 0yIb-sIKOI TOUKH IMPSIMOI, IKa MiCTUTH CTOPOHY
mapaJjieJiorpaMa, Ha IPAMY, L0 MiCTUTH IIPOTUJIEKHY CTOPOHY.

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

B C P
Q (T ]
[ ] E 11 1
A M D K N
F
Puc. 22

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

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

O—rr3amaua 1. [JoBexirTs, 110 OpaMi, AKi MiCTATH BHCOTH TPHKYT-
HUKAa, IePeTUHAIOThCA B OOHIN TOUIIi.

Poss’azannsa. Yepes KOXKHY BEPIIUHY AaHOTO TPUKyTHUKA ABC
IPOBEEMO IPAMY, IapajebHy HPOTUJIEKHIN cTopoHi. OTpuMaeMo
TpukyTHUK A B,C, (puc. 23).

A 1l /
m m
Bl Cl
o I;‘ - B
Al
Puc. 23
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I3 mo6ynoBu BuIINBaE, 10 yoTupukyTHuKu AC BC i ABCB, —
napasesnorpamu. 3sifcu AC, = BC = AB,. Orsxe, Touka A € cepeJUHOIO
Bigpiska B,C,.

Ockinpku npami B,C, i BC napaiesbHi, To Bucora AH TPUKYTHU-
ka ABC nepneHmzukyiaapHa mo Bigpiska B,C,. Takum uuHOM, Ipd-
mMa AH — cepeguHHUI NepHeHAUKYJApP cropoHu B,C, TPUKyTHH-
ka A,;B,C,. AHanoriuHo MOKHa JOBeCTH, IO IpaAMi, AKi micTaTs ABi
igmii Bucotu TpukKyTHUKaA ABC, € cepefUHHUMH NepPHeHIUKYJIApaMu
cropin C/A, i A B, tpuxkyrauka A B,C,.

OCKiZTbKU CcepefUHHI MepHNeHIUKYJISPU CTOPIiH TPUKYTHUKA Iepe-
TUHAIOTBCA B OLHii Toumi, To TBepA:KeHHA 3amaui gosemexno. @

3amaua 2. BicekTpuca Tymoro Kyra mapaJjejorpama IiJIUTh HOTO
CTOPOHY Y BimHomIeHHi 2 : 1, paxyrouu BiJl BePIIIMHYA I'OCTPOTO KyTa. SHAT-
IiTh CTOPOHU IIapaJiejiorpaMa, SKII0 Moro nmepumerp aopiBuioe 60 cm.

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

Kyru ABM i CBM piBHi 3a ymM0BOIO. A D

Kyru CBM i AMB piBHi aK pisHOCTO- M
poHHi mpu mapasenbHUX npamMux BC i AD
Ta ciumiit BM. Puc. 24

Tonmi L/ABM = ZAMB. Orxe, TpukyTHuk BAM piBHOOEIpEHUIT,
3Bigmcu AB = AM.

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

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

C

p 1. 9KkuniA HOTUPUKYTHUK HA3VBAKOTb Napanenorpamom?

® 2. 9Ky BNacTUBICTb MalOTb NPOTUIEXHI CTOPOHM Napanenorpama?
3. 9Ky BnacTmBiCTb MaOTb NMPOTUNEXHI KYyTU Nnapanenorpama?
4. 9Ky BnacTmMBiCTb MatOThb AiaroHani napanenorpama?
5. Lo HasmBaloTb BUCOTOO Napanenorpama?
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= NMPAKTUYHI 3SABAAHHS I

36.° Ha pucyuky 25 sobparxkeno napajeaorpam ABCD. 3pobits Taxkuii
pucyHok y 3omuTi. IIpoBexmiTs i3 Touok B i M BucoTu mapaJeJo-
rpama g0 ctroponu AD, a 3 Touku K — BuUcOTy 10 cTopoHu AB.

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

Puc. 25

BMPAB/ T

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

38.° Ha pucyHKy 26 so0pakeHo mapajejgorpamMu. BusHaure, He BU-
KOHYIOUM BUMipIOBaHb, Ha AKUX PUCYHKaX BEJIUYUHU KYTiB abo
IOBKUHU BiIPi3KiB mMOBHAUEHO HENPABUJIbHO (IOBKUHU BiAPisKiB
HaBeIeHO B CAHTUMETPAX).

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

40.° ITepumeTp mapaJiesorpama gopisuioe 112 cm. 3HaliTh foro cro-
poumu, akiro: 1) oxgma 3 Hux Ha 12 cm MewnIa Big apyroi; 2) asi
#oro cTOpPOHU BimHOCATHCA AK D : 9.

41.° 3HaUOiTH CTOPOHH IIapajiejorpaMa, SAKIIIO OZHA 3 HUX y D pasiB
Oinplla 3a ApPyry, a mepuMeTp IapajejaorpamMa AopiBHoe 96 cm.

42.° Y mapameaorpami ABCD Bigomo, mo AB = 6 cm, AC = 10 cwm,
BD = 8 cm, O — TOUYKa IMepeTHWHY MOro miaroHajei. SHAWIITH
nepumetrp Tpukytauxka COD.

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

44.° 3HalimiTL KyTH mapajgejgorpamMa, sKIIO:
1) oguH i3 HuUX mopiBHIOE 70°;
1) cyma gBox iforo KyTiB mopiBaioe 100°;
2) pisuuia aBox #oro KyTiB mopiBHIOE 20°;
3) aBa 1ioro KyTH BimHOCATBHCA AK 3 : 7.

45.° 3HaligiTh KyTUu mapaJjejorpama, SKI0 OOUH i3 HUX:
1) v 2 pasu Ginbmiuii 3a pyruii;
2) Ha 24° MeHIIIUU Bif Apyroro.

46.° Y tpurytaury ABC Bigomo, 1o LA = 35°. Uepes NOBiJIbHY TOUKY,
AKa HaJNeXuUTh cTopoHi BC, mpoBefeHo ABi mpami, mapajenbHi
cropouaMm AB i AC TpukyTHUKAa. BusHauTe BUA YOTUPUKYTHHUKA,
110 YTBOPUBCSA, Ta 3HAUIITH yci IOTO KYTH.

47.° 3uaiigits KyTu napasuenorpama ABCD (puc. 27), B C
axito LABD = 68°, ZADB = 47°.

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

O—rr 49.° Bicexrpucu KyriB A i B mapaseiorpa-
ma ABCD nepetuHaooThcs B Toulli M. Busuaure
BeqmumHy Kyta M TpukyTHuUKa ABM.

D

Puc. 27

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

51.° Bucora BK mapainenorpama ABCD ginuts iioro cropony AD Ha
Bigpiskm AK i KD Taxki, mo AK = 4 cm, KD = 6 cm. 3HaHIITh KyTU
1 mepumMeTp mapaJesorpama, akmo LABK = 30°.

52.° OpuH i3 KyTiB mapaJsesorpama nopiBuioe 45°. Bucora mapasesorpa-
Ma, IPOBeJeHa 3 BEPIIUHU TYIOTOo KyTa, JOPiBHIOE 3 ¢cM i AiIUTH
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CTOPOHY IIapajiejiorpaMa HaBIiJ. S3HAUAITH I[I0 CTOPOHY ITapaJiesio-
rpaMa Ta KyTHU, SKi YTBOPIOE AiaroHaJb, III0 CIIOJYYa€ BEPIIUHU
TynouxX KyTiB, 3i cTOpoHaMu IapaJejorpama.

53." ¥V mapainenorpami ABCD simomo, 1o £C = 30°, Bucora BH, 1mpo-
BeqeHa mo croporu CD, nopiBHIOE 7 cM, a IEPUMET] ITapaJjiesorpa-
Ma — 46 cm. 3HAHAITH CTOPOHH HapaJiejiorpaMa.

54.° Tamo napasesorpam ABCD i tpukytauk MKN. HYu MOKYTb OHO-
YacHO BUKOHYyBaTucs pisuocti LA = LM, /B =/ZK, ZC = ZN?

55." oBexiTh, 1o Bepmuau B i D napanenorpama ABCD piBHOBigza-
JgeHi Big npsamoi AC.

56." HoBeniTh, 1110 Oy1b-AKUH BiIPi3OK, AKUI IPOXOAUTD YePes TOUKY IIe-
peTuHy miaroHaJieH mapaJjejorpaMa Ta KiHIli SKoro HaJIesKaThb IIPOTH-
JIEKHUM CTOPOHAM ITapaJjesiorpaMa, JiJINThCA I1i€I0 TOUKOI HaBIIiJI.

57.° Ilepumetp nmapaneaorpama ABCD nopiBuioe 24 cm, LABC = 160°,
nmiarounasb AC yrBOpIoe 3i cropoHoo AD Kyt 10°. 3HAAITH CTOPOHU
mmapaJiejiorpama.

58." Miaromans BD napasenorpama ABCD yTBopioe 3i CTOPOHOI0 AB KyT
65°, ZC = 50°, AB = 8 cm. 3HaiigiTh mepuMeTp mapaJiejorpama.

59.° 3maiigits KyTu napaaenorpama ABCD, akimo BD 1 ABi BD = AB.

60." Iliaromaspb mapajejgorpaMa yTBOPIOE 3 #oro cropoHamu Kytu 30°
i 90°. 3HalifiTh CTOPOHU MapaJiejiorpaMa, AKII0 HOro IepuMeTp
nopiBHIOE 36 cMm.

61.° Tlosa mapasenorpamom ABCD IIpoBeIeHO IPsaMY, IIapajejbHy foro
niaronani BD. Ila mpsama mepermHae mpavi AB, BC, CD i AD
y Toukax E, M, F i K BignoBigao. HoBenits, mo MK = EF.

62." Tlapanenwsno giarouaJi AC nmapaaenaorpama ABCD mpoBeneHO Ips-
My, AKa nmeperuHae Biapisku AB i BC y Toukax M i N, a mpsami
AD i CD y Toukax P i K Bigmosiguo. IloBenits, mo PM = NK.

63." OguH i3 KyTiB, YyTBOpEHUX IIPU IE€PeTHHi OiceKTpucu KyTa Ima-
pajesorpama 3 HOro CTOPOHOIO, mOpiBHIOE 24°. 3HAUAITHL KyTU
mapaJiejiorpama.

64.° Bicexrpuca Kyrta A mapainenorpama ABCD neperunae croporny BC
y Touri M. 3HaliThL mepuUMeTp AAaHOro Iapajejorpama, SKIIO
AB =12 cm, MC = 16 cmMm.

65.° BicekTpuca rocrporo Kyra IapaJjieorpaMa OiJUTh HOr0 CTOPOHY
y BigHOIIIEHH] 3 : 5, paXyouu Bifi BEPIIUHU TYIOTr0 KyTa. SHAUIITH
CTOPOHU ITapaJjieJorpaMa, SKIIO HOro mepuMeTp JOpiBHIOE 66 cM.

66." Bicexrpuca kyra B mapaJsenorpama ABCD nieperuHae cropory CD
y Toutti K Tak, 1o Bigpisok CK y 5 pasiB 6inbinuii 3a Bigpisox KD.
3HaNAITh CTOPOHH IIapaJiesiorpamMa, SKII0 HOoro IIepruMeTp JOPiBHIOE
88 cm.
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67.” ¥ napanenorpami ABCD Bimomo, 1m0 AD =12 cm, AB = 3 cM, Oicek-
Tpucu KyTiB B i C nmepeTuHaioTsh cTopoHy AD y Toukax E i F Bin-
noBigHO. 3HAUAITH Bigpisox EF.

68. Kyt mixx Bucororo BH mapasenorpama ABCD i 6icektpucoio BM
KyTa ABC popiBuioe 24°. 3HAHAITL KYyTHU IIapaJiejorpaMa.

O=1r 69.° oBexiTh, 1[0 KyT MiXK BHCOTAMH Iapajejorpama, IpoBeje-
HUMHU 3 BEpPIIUHU TYIOro KyTa, HOPiBHIOE TOCTPOMY KYTy mapa-
Jiejiorpama.

O=rr 70." MoBexiTh, 1[0 KyT MiX BHCOTAMH Iapajejorpama, IpoBeje-
HUMHU 3 BEPIIUHU TOCTPOTO KyTa, MOPiBHIOE TyHmOMYy KYTy mapa-
Jiejiorpama.

71." Kyt Mixx BumcoTaMu IapajejiorpaMa, IPOBeIeHMMHU 3 BEePIINHUI
TYIIOTO KyTa, AopiBHIoe 30°. 3HAHAITh mepuMeTp IapaJjejorpama,
SIKII[O OT0 BUCOTHU NOPiBHIOOTHL 4 ¢cM i 6 cMm.

72." Bucotu mapaJjiesorpaMa, IIPOBelleHi 3 BEpPIIMHU T'OCTPOTO KyTa,
yTBOPIOIOTH KyT 150°, cTopoHM mapaJsieorpaMa JopiBHIOOTE 10 cMm
i 18 cm. 3HaliiTL BHCOTHU IIapaJiejorpama.

73.” Yepes mOBiIbHY TOUKY OCHOBHM PiBHOOEIPEHOI'O0 TPUKYTHUKA IIPO-
BeleHO MpAMi, mapaJiesabHi fioro 6iuHUM cTopoHaMm. [loBeaiTh, 110
IepuMeTP YTBOPEHOr0 UOTHPUKYTHHKA JOPiBHIOE CcyMi OiuHmX
CTOPiH JAHOTO TPUKYTHUKA.

74." Yepes KOKHY BepIINHY TPUKYTHUKA ABC mpOBeeHO IPAMY, Iapa-
JeJbHY TPOTUJIeXKHiH cTopoHi. CyMa mepuMeTpiB yciX yTBOpeHUX
napaJjengorpamiB gopiBuioe 100 cm. S3HAUAITL TEePUMETDP TPUKYT-
uuka ABC.

75.° IloOynmyiiTe mapaJiejorpam:

1) 3a 1BOMAa CTOpPOHAMH Ta KYTOM MisK HUMU;
2) 3a mBOMA OiarOHAJNAMU Ta CTOPOHOIO;
3) 3a CTOPOHOIO, MiaTOHAJJIIO Ta KYTOM Mi’K HUMHU.

76." TloOymyiiTe mapaJiejsorpam:

1) 3a 1BOMa cTOpOHAMU Ta AiaroHAaJIIO;
2) 3a 1BOMA AiaroHAJNAMU Ta KYTOM MiK HUMU.

77.” [laHo Tpu TOUYKHU, AKi He Jie;kaTh Ha OfHil nmpsamiii. [To6yayiiTe ma-
paJjiesiorpam, BepIinHaAMHU AKOTO € AaHi Touku. CKiJIbKY po3B’I3KiB
Mae 3amaua?

78.” Touka mepeTuHy OiCeKTpHC ABOX CYCiZHIX KyTiB mapajegorpama
HAJeKUTh HOro CTOPOHi. S3HAHAITH BiAHOIIEHHS CYCiIHIX CTOpiH
rmapaJiejiorpama.

79.” Ha croponi BC mapanenorpama ABCD icuye Taka Touka M, 1110
BM = MD = CD. 3uaiigitTe KyTu mapajejorpama, aximno AD = BD.
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80.” ITobynytiTe mapaJieiorpam:
1) 3a cTopoHOIO, TPOBELEHOIO A0 Hel BMCOTOIO Ta AiaTOHAJLIIO;
2) sa mBOMA JiaroHaAJSIMU Ta BUCOTOIO;
3) 3a rocTpuUM KyTOM i ABOMA BHCOTaMHU, IIPOBEIEHUMU OO0 IBOX
CcycCimHiX cTOpiH.
81." ITobynytiTe mapaJiesiorpam:
1) 3a ;BOMAa CTOPOHAMU Ta BUCOTOIO;
2) sa miaroHaJuII0 Ta OBOMa BUCOTAMM, IPOBEJEHUMU OO0 ABOX
cycimHix cTopiH.

82.% I3 Bepmuau B mapaiesorpama ABCD onycTuiIu TepHeHIUKY-
asp BE ma giaronanb AC. Yepes3 Touky A mpoBegeHO MPAMY M,
HepHeHAUKYJAAPHY a0 npsamoi AD, a yepes Toury C — mpawmy n,
neprneHAnKYyJIApHY A0 npamoi CD. JoBemiTh, 1110 TOYKA IEePETUHY
OpAMUX M i n HaJleKuTh npamiit BE.

83.% IloOyayiiTe mapaJieIorpamM 3a CTOPOHOIO, CYMOIO JiaroHajed Ta
KYTOM MiX IiaroHaJAaMMH.

84.% Ha croponax AB i BC nmapanenorpama ABCD 1mos3a HIM 00yJ0BAHO
piBHOCTOpOHHI TpuKyTHUKU ABM i BCK. JoBeniTh, 110 TPUKYT-
HUK M KD piBHOCTOPOHHIiHN.

85.% Uepes TOUKY, AKA HAJIEKNUTH KYTY, IPOBEAITh IPAMY TaK, 1100 Bil-
PiBoK 1iel mpaMoOil, IO MiCTUTHCA BCepPeAUHI KyTa, JaHOK TOUKOIO
miguBcss 0 HaBHiJ.

BMPABU ANA MOBTOPEHHS I

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

87. Ckinbku icHye HepiBHHX MiXX c000r0:

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

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

Iosexits, mo AB | CD.

CI'IOCTEPIFAvI7ITE, PI/ICVI7ITE,“
KOHCTPYIOWNTE, ®AHTA3YUTE

89. Yu moxkHa kBagpat poamipom 10 x 10 KiriTuHOK pospisa-
™1 Ha 25 (iryp, 10 CKJIaIa0ThCA i3 YOTUPHOX KJIITHHOK
i MaroTh TaKU# BUTJIAL, IK 300pakeHo Ha PUCYHKY 28?7 Pwuc. 28
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3. O3HaKku napanenorpama

OsHaueHHA mapaJejiorpaMa Jae 3MOTy cepeJ] YOTUPUKYTHUKIB pPo3-
nisHaBaTu napaJsesorpamu. it camiii meTi cayryoTs Taki Tpu TeopemMu,
fAKi1 Ha3WBAIOTH O3HAKAMU IIapaJiejiorpama.

Teopema 3.1 (obepuena no teopemu 2.1). Axu,0 6 womupu-
KYMHUKY KOXHCHI 06i npomune’Hi CmopoHU Pi6Hi, mo yel Lomupu-
KYMHUK — napanenozpam.

ITosedennsa. © Ha pucyury 29 so6paskeHo uoTupukyTHuk ABCD,

y akomy AB = CD i BC = AD. [JoBenemo, 1110 YOTUPUKYTHUK ABCD —
rmapaJiesiorpam.

Puc. 29 Puc. 30

IIposenmemo giaronanb AC. Tpurkyrauku ABC i CDA piBHi 3a TpeTh0OIO
03HaKOIO PiBHOCTI TPUKYTHUKIB. 3Bigcu L1 =/3i1/£2=/4. Kyru1i3
€ pisHocTopoHHiME ipu mpamux BC i AD Ta ciuniit AC. Orxe, BC | AD.
Amnamnoriuno 3 pisHOCTI /2 = /4 BUNIUBaE, mo AB || CD.

Omxe, vy 4oTUpUKYTHUKY ABCD KOXXKHi ABi IPOTHUJIEIKHI CTOPOHU
mapaJiesibHi, a TOMY IIefl YOTUPUKYTHUK — IlapajiejiorpamM. A

Teopema 3.2. Akwo 6 womupukymHuukry 06i npPOMuiLeHHi cmo-
POHU pi6éHi ma napanenvhi, mo yel LOMUPUKYMHUK — napaneno-
zpam.

ITosedennsa. © Ha pucyary 30 sobpaskeno uotupukyTuuk ABCD,
y axomy BC = AD i BC | AD. JTosememo, 1m0 4oTupukyTHUK ABCD —
mapaJeyiorpam.

IIpoBememo miaronans AC. ¥ tpurkyrtHukax ABC i CDA maewmo:
BC = AD 3a ymoBow0, Kyt 1 i 2 piBHi AK pisHOCTOpPOHHI mpu mapa-
neapHUX npamux BC i AD ra ciuniit AC, a cropona AC — cmijbHa.
Otr:xe, TpukyTHuKU ABC i CDA piBHi 3a IepIiol 03HAKOIO PiBHOCTI
TPUKYTHUKIB. 3Bimcu AB = CD. TakumM YMHOM, y YOTUPUKYTHUKY
ABCD xo:xui nBi nporuaexxui cropornu piBHi. Tomy 3a Teopemoio 3.1
yoTupuKyTHUK ABCD — mapanenorpam. A
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Teopema 3.3 (oOepuena no teopemu 2.3). Axu,0 6 womupu-
Kymuuky 0iazoHani mo4Kol0 nepemuny Oinambvbcesa HA6MIN, MO yel
YOMUPUKYMHUK — Napanenozpam.

Hoeedennsa © Ha pucynry 31 306pa-
JKeHo yoTupukyTHuk ABCD, y akoMmy mia-
roHaysi AC i BD nepetuHaioTbcs B Toulri O,

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

2 110 YoTupuKyTHUK ABCD — mapasiesorpam.

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

Puc. 31 rpukyTEHKY BOC i DOA piBHi 3a mepmoro
03HAKOI0 piBHOCTI TpuKyTHUKIB. 3Bimcu BC=ADi /1 =/2. Kytru11i 2
€ pisHocTropouHimMu npu mpamux BC i AD ra ciuniit AC. Orxe, BC | AD.

Takum umHOM, V YOTUPUKYTHUKY ABCD nBi mpoTHJIEXKHI CTOPOHHU
piBHi # mapasenbHi. 3a Teopemo 3.2 worupukyTHuKk ABCD — mapa-
JejorpaMm. A

B C
1

Bu 3Haere, 1110 TPUKYTHUK MOKHA OJHO3HAUHO 3aJaTU MOTO CTOPO-
HaMu, TOOTO 3a7jaua MO0y OB TPUKYTHUKA 3a TPhOMa CTOPOHAMU Mae
equHU po3B’s30K. IHINA piu — mapasenorpam. Ha pucyHky 32 3so-
6pa:xeno mapanenorpamu ABCD, A, B,C,D,, A,B,C,D,, CTOPOHH SKHUX
piBHi, To6TO0 AB=A,B, = A,B, i BC=B,C, = B,C,. IIpore oueBnjHO, II10
caMi mapaJjiesiorpaMu He € PiBHUMU.

CkasaHe 03HaUae, 1110 KOJIY YOTUPU PENKU CKPiIUTHU TaK, 11100 YTBO-
pUuBCsA IapaJjeorpaM, TO OTPUMaHa KOHCTPYKIisA He Oyae KOPCTKOIO.

B c B, C

Puc. 32

IIro BiacTuBicTh mapajesiorpaMa MIMPOKO BUKOPUCTOBYIOTH Ha
OpaKTuili. 3aBAAKK HOT0 PYXOMOCTi JaMOy MOKHA BCTAHOBJIIOBATHU
B 3py4He Ui POOOTU MOJIOKEHHS, a PO3CYBHY PeIIiTKYy — BimcyBaTu
Ha OTPiOHY BigcTaHb y ABepHOMY mpopisi (puc. 33).

Ha pucynry 34 300paskeHO cxeMy MexaHisMy, SKUH € CKJaJ0BOIO
napoBoi mammumHu. 3i 30iJbIIIEHHAM IIBUAKOCTI o0epTaHHA oci KyJii
BimmanmsaroTbeA Bif Hel mim mi€ero BiAIIeHTPOBOI CHMIM, TUM CaMUM IIij-
HiMalouu 3acCJiHKY, AKa peryJme KijabKicTh mapu. MexaHisM HasBaHO
napaJiesorpaMoM Y aTTa Ha YeCTh BUHAXiJHWKA MepIol yHiBepcaabHOI
IapoBOl MAUINHU.
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Hepyxoma
BepIInHA
Kyna Kyna
3 J
3aciiHka S

Bicw obepranus
Puc. 33 Puc. 34

O-1r 3agaua. [loBexith, 0 KOJM B YOTHPUKYTHUKY KOKHI aBa
OPOTHUJIEKHI KYyTH PiBHi, TO 1€l YOTUPUKYTHUK — MapaJjejorpaMm.

Pose’azannsa. Ha pucyaky 35 sobpakeno uotupukyTHuk ABCD,
y akomy LA = £C, /B = /ZD. JloBeneMo, 1110 YOTUPUKYTHUK ABCD —
mapaJieyiorpam.

3a TeopeMoI0 IIPO CYMY KYTiB YOTUPUKYT-

HukKa LA + LB + ZC + £D = 360°. YpaxoBy- B ¢
oum, 1mo LA = ZC, /B = /D, oTpuMaEMo: // /
A+ /B =/C + £D = 180°.

A D

Ockinbku KyTu A i B — OJHOCTOPOHHI
Kytu npu npamux AD i BC ra ciuniit AB,
a ixua cyma gopisuioe 180°, To BC | AD. Puc. 35

Amnasnoriuno gosogumo, 1mo AB || CD.

Orsxe, yoTupukyTauk ABCD — napanenorpam. @

p 1. 9ki o3Hakm napanenorpama Bu 3Haete? ChopmynionTe ix.
e 2 Cepep BNacTMBOCTEN Ta O3HAK napanenorpamMma BkaxiTb B3aEMHO
obepHeHi Teopemu.
3. dky BnacTuBiCTb NapanesorpamMa WMpoko BUKOPUCTOBYIOTb HA npak-
™ui?

BMPAB/ T

O—7 90.° HoBeniTh, 1110 KOJIU cyMa KYTiB, IPUJIETJINX OO0 OyIb-sIKOI i3
CYCiIHiIX CTOPiH YOTHPUKYTHHUKA, JopiBHIoe 180°, TO 1€l yoTUPH-
KYTHUK — IapajejorpaM.
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A4 D4
M K A D

Puc. 36 Puc. 37

91.° Yorupurytuuku ABCD i AMKD — mnapanenorpamu (puc. 36).
Hosexnits, 1m0 yorupukyTHuk BMKC — mapajejgorpam.

92.° Bigpisok AO — meniana TpukyTHUuKa ABD, Binpisox BO — me-
niana tpuxkytHuka ABC (puc. 37). loBeniTh, M0 YOTUPUKYT-
HuK ABCD — mapaJjiejorpam.

93.° Ha giaromami AC mapanenorpama ABCD mosHauuam Touku M
i K rak, mo AM = CK. [loBenitb, 1o yoTupukyTHuk M BKD —
mapaJieyiorpam.

94.° ]JlBa KoJia MalOTh CHIiIbHUU IeHTP O
(puc. 38). B omHOMYy 3 Kij mmpoBeseHO
miametp AB, y nipyromy — miamerp CD.
HoBeniTh, 10 yoTupuKyTHUK ACBD —
mapaJieyiorpam.

95.° Touxku E i F — BigmoBimHO cepenmuu
cropia BC i AD napanenorpama ABCD.
HoBeniTe, 1110 4yoTUpUKyTHUK AECF —
mapaJieyiorpam.

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

97.° Ha cropouax mapaimemorpama ABCD (puc. 39) Bigkganum piB-
Hi Bigpisku AM, BK, CE i DF. JloBeniTsb, 1110 YOTUPUKYTHUK
MKEF — mapaJjiejorpam.

O 98." V tpuryruukry ABC Ha nponos:xenHi megianu AM sa Tourky M
Bimkjanu Bigpisox MK, skuii qopiBHIoe Bigpisky AM. Busuaure
Buj uotupukyTHuxa ABKC.

99." V uorupuxkyrauxy ABCD sBimomo, mo AB || CD, ZA = ZC. Jo-
BeiTh, 110 YOTUPUKYTHUK ABCD — mapaJjeyiorpam.

100." BicexTpuca Kyra A napanenorpama ABCD mniepetrurae ctopony BC
y Tourti M, a 6icekrpuca kKyra C — cropony AD y tourni K. Ilo-
BeIiTh, 1110 YoTUPUKYTHUK AMCK — mapaJjejiorpam.

101." Ha pucysky 40 wotupukytauk ABCD — napanenorpam, /BCP =
= /DAE. [loBenitp, 1o yotupukyTHuk APCE — mapaJjiejorpam.

Puc. 38
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Puc. 39 Puc. 40

102." Ha pucyury 41 worupukyrauk ABCD — mnapaJjesorpam, /BEC =
= /DFA. JoBenits, 1mo yotupukyTHuk AECF — napaJjesorpam.

103.° I3 Bepmuu B i D mapanenorpama ABCD mpoBeneHO HepIIeHIu-
Kyaapu BM i DK po miaronaini AC. JloBeniTh, 110 YOTHUPUKYT-
HUK BKDM — mapaJjieaorpam.

104." Bicekrpucu KyTiB A i C napaJeaorpa- B C
ma ABCD mnepeTwuHaOTh HOro miaro-

Hasb BD y Toukax E i F BigmosigHo. E
HoBeniTe, 110 4oTUpUKyTHUK AECF — f
rmapaJiejiorpam.

105. Yepes cepenuny O miaronani NP mapa- A D
aenorpama M NK P npoBeJieHO IpsAMY,

AKa meperuHae ctopoHu MN i KP Puc. 41
y Toukax A i B Bigmosigno. [oBenits,
10 YoTUPuKyTHUK ANBP — mapaJjejorpam.

106.” Yepea TouKy mepeTuHy miaroHajiei mapasensorpama CDEF mpo-
BeleHO IBi mpaAMi, ogHa 3 AKUX meperuHae cropouu CD i EF
y Toukax A i B BigmosigHo, a apyra — croporau DE i CF y Tou-
kax M i K Bigmosimuo. [oBenits, m1o yoTupukyTHuk AMBK —
rmapaJiejiorpam.

107.” Touku M, N, K i P — cepenunu cropia AB, BC, CD i AD ma-
panenorpama ABCD Bignosiguo. oBeniTh, 1110 YOTUPUKYTHUK,
BepIIMHAMHU SKOTO € TOuUKu Iepertuny npamux AN, BK, CP
i DM, — nmapaJjeJjorpam.

BMPABWU AN MOBTOPEHHS I

108. IIpsawmi, Ha axux Jjgexarth 6icekTpucu AK i BM tpuxkytauka ABC,
IepeTUuHAThCA Oifg KyToMm 74°. 3Haiaits Kyt C.

109. KyT, mpoTujleXHUN OCHOBiI piBHOOEAPEHOTO TPUKYTHUKA, OO-
piBuaioe 120°, a Bucora, mpoBefieHa 10 OiYHOI CTOPOHU, TOPiBHIOE
8 cM. 3HAWAITL OCHOBY TPUKYTHUKA.
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CNOCTEPITAATE, PUCYWTE,
KOHCTPYIOWUTE, ®AHTA3YINTE

110. VYuuTenb 3aIpoIOHYBaB YUYHEBi BUpisaTu 3 JiCTa KapPTOHY PO3-
Mipom 8 x 8 KIiTUHOK BiciM KBaapaTiB posamipom 2 x 2 KIiTUHKHT
3a YMOBHU He IICYBATH KJITUHKH, 1110 3aguiiuiancsa. IlotiMm BusBu-
JI0Cs, II[0 TIOTPi0eH Ie OAMH TaKuil caMuii KBajgpar. Yu 3aBiau
MOJKHA IIe 3po0uTHU i3 3aJauIIKiB aucra?

=2 HEOBXIAHO | JOCTATHLO I—— —

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

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

Axmo A, To B.
Hamnpukaan, teopemy 2.3 MOKHa chopMya0BaTH Tak:

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

Toxmi Teopemy 3.3, obepHeHY m0 TeopemMu 2.3, MOKHA CHOPMY.JIIO-

BaTU TaK:
A B
AKILO JiaroHaji YOTHUPUKYTHUKA TO YOTHUPUKYTHUK
TOYKOIO IIePETUHY € ImapaJjeyiorpaMmoM
IinATbCA HABIILI,

YacTo B IIOBCAKIEHHOMY JKUTTiI ¥ CBOIX BUCJIOBJIOBAHHSIX MH KO-
pHUCTyeEMOCS CJIOBaMHU «HeOOXimHO», «ITocTaTHHO». HaBememo KiJTbKa
IPUKJIATiB.
e Jlna Toro mo6 ymiTu posB’A3yBaTu 3amaui, Heo6XiOHO 3HATU
TEeopeMu.

e fximo B Ha MaTeMaTWUHiH oJiMIiazi mpaBMJIbHO PO3B’sA3au
BCi 3ampomoHoBaHi 3aaui, TO I[bOT'0 JOCMAMHBLO AJIA TOTO, 100U
mocicTu mepiie miciie.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



N HeobxigHo | OCTaTHLO 29

ViKUBaHHS CJIIB «HE0OXiZHO» i «JOCTAaTHRO» TiCHO IIOB’sI3aHe 3 TEOo-

peMaMu.
Posrnsaemo Teopemy:
A B
AKII0 HaTypaJbHe umncjo Kpartue 10, | TO | e YncJio KpaTHe 5

YMoBa A € mocTaTHLOIO AJA BUCHOBKY B. Pasom 3 TUM HOiJbHICTH
yycsa Halijo Ha 5 (TBepAskeHHs B) HeoOXigHaA IJiA MOAITBHOCTI umeaa
Hamijgo Ha 10 (TBepmxenHs A).

Haseznemo 111e OOUH TPUKJIAM:

A B

AKIIO0 IBa KYTU € BePTUKAJIbHUMU, | TO | i KyTu piBHI

Y mi#i Teopemi TBepmKeHHS A € MOCTATHHROIO YMOBOIO IJis TBep-
moxeHHsa B, To6To g Toro, 1106 ABa KyTHU OyJIM PiBHEME, 00CMAMHbO,
1100 BOHU OyJIM BepTUKAJIbHUMU. ¥ Iifi camiit Teopemi TBepa:KeHHS B
€ HeOoOXiTHOI YMOBOIO JIJiA TBEPAKeHHA A, TOOTO s TOTO, 11100 ABa
KyTu OyJu BepPTHUKAJbHUMU, HE00XiOHO, 11100 BOHHU OyJIM PiBHUMMU.
3a3HauuMoO, IO TBEePI:KeHHs B He € JOCTaTHLOI0 YMOBOIO IJIS TBEp-
mxeHHsa A. Copaspi, SKIO ABa KyTU PiBHi, TO Ile 30BCiM He O3HAUaE,
IIT0 BOHU BePTUKAJIbHI.

OTxe, vy Oyab-AKill Teopemi Bumy akimo A, To B TBepa:KeHHA A
€ IOCTATHIM AJid TBepI KeHHA B, a TBepIKeHHsa B — HeoOXigHuM mid
TBEPAKEeHHA A.

SAxImo crpaseanBa He TiIBKKM Teopema

aKio A, To B,
aJie i1 obepHeHa TeopeMa

akio B, To A,
TO A € HeOOXigHOI0 i JOCTATHHROI YMOBOIO s B, a B — Heo0XigHoI0
i mTocTaTHBOIO YMOBOIO IJisd A.

Hanpuriman, Teopemu 3.3 i 2.3 € B3aemMHO obepHeHumMu. MOBOIO
«HeOoO0XiTHO — MOCTATHBO» Ied (paKT MOXKHA C(hopMYJIIOBATU TaK:

0na mozo w06 Lomupukymuuk 0Yyeé napaienozpamom, Heodoxio-
HO i docmamHbo, w06 Lozo diazonani moukor nepemuny diauaucsa
Haenin.

Harosiocumo, 1110 KOJIX B TEOPeMi € cjioBa «HeoOXimmo» i «mocrart-
HBO», TO BOHA O0’€qHYE IBi TeopeMu: HpAMY i1 00epHeHY (IIPAMOIO
TEopPeMOI0 MOsKe OyTH OyIb-AKa 3 TBOX TEOPEM, TOMAi Apyra O0yme obepHe-
HO10). OToKe, TOBEIeHHA TaKOI TeOpeMH Ma€ CKJIAAATUCS 3 JBOX UYaCTUH:
IoBemeHb MPAMOI Ta o6epHeHOol Teopem. Teopemy, siKa 06’ egHY€E IPAMY
Ta 06epHEHy TeopeMU, Ha3UBaIlOTh KPUTEpPieM.
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30 § 1. HotmpukyTHMKM /|

Imomi samicTh «HEOOXimHO i HOCTATHBO» TOBOPATL «TOMI M TiJb-
Ku Tomi». Hampukianm, BsaeMHO oOepHeHi Teopemu 2.1 i 3.1 moxkHa
00’egHaATH B TaKUil KpuUTepiii:

YOMUPUKYMHUK € napanenozpamom modi i minvku modi, konu
KO0JcHi 061 11020 npomuneicHi cmopoHu pPiGHi.

ChopmyaroiiTe caMoCTiiiHoO Teopemy 2.2 Ta KJIIOUYOBY 3a7auy 3 IYHK-
Ty 3 Y BUTJIALI TeOPeMU-KPUTEPiio.

4. MpAMOKYTHUK

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

IcHYIOTH TAKOXK OKpeMi BUAM mapaJjeorpaMiB.

Ossauenns. IpAMOKYTHUKOM HAa3WBAIOTh IIapaJjieorpam,
Y SIKOTO BCi KyTH mpsaMi.

Ha pucynky 43 sobpakeno mpaMokyTHUK ABCD.

3 0O3HAUEHHA BUILJIMBAE, IO NPAMOKYTHUK Ma€ BCi BJIACTUBOCTL
napaJjiejiorpaMa. ¥ npAMOKYmHUKY:

® NPOMUJLEeNHHL CMOPOHU PiBHI;

e OdiazoHasi mouyKow nepemuHny 0iniMmbcs HABNIL.

IIpoTe TPAMOKYTHUK Ma€ CBOi OCOOJMBiI BJIACTUBOCTI, AKUX He
Mae IapaJiejiorpaM, BiIMiHHUH BiJf MpAMOKYTHUKAa. Tak, 3 O3HAUEHHS
BUILJINBAE, 110 BCci KyTu npAMOKyTHHKA piBHi. Ille ogHy BilacTUBiCTH
OPAMOKYTHUKA BCTAHOBJIIOE TaKa TeopeMa.

Teopema 4.1. Jiazonani npamokymHuka pieHi.

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

Y npamorkyTHuxX TpuKyTHuUKax ABD i DCA raretu AB i DC piBHi,
a xaretr AD cuinpHuii. Tomy TpukyTauku ABD i DCA piBHIi 3a nBOMAa
rareramu. 3Bigcu BD = AC. A

YoTUpUKYTHUKU ] N

Puc. 42 Puc. 43 Puc. 44
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OsHauyeHHs IPAMOKYTHHKA JJa€ 3MOTY cepef IlapajesiorpaMiB pos-
nisHaBaTU NPAMOKYTHUKU. 11iit camiii MeTi cayryloTh TaKi IBi TeopeMu,
fAKi1 Ha3UBaIOTh O3HAKaMU NIPAMOKYTHHKA.

Teopema 4.2. Axuwo odunr i3 Kymié napanenozpama npamui,
mo yeil napanenozpam — NPAMOKYMHUK.

HoBemiTh 110 TeOpemMy CaMOCTiiHO.

Teopema 4.3. Axuwo diazonani napanenozpama piéni, mo yei
napanenozpam — NPAMOKYMHUK.

Iloeedenns. © Ha pucyHky 45 300paskeHo mapa- B C
nemorpam ABCD, niaronasi AC i BD akoro piBHi. [lo-
BeJeMo, 110 napasieaorpam ABCD — IpAMOKYTHUK.

Posrasuemo tpukytHuku ABD i DCA. ¥V Hux
AB =CD, BD = AC, AD — cninbHa cropoua. OT:xe,
i TPUKYTHUKU PiBHI 3a TPeTHOIO O3HAKOIO PiBHOCTL
TPUKYTHUKIB. 3Biscu LBAD = Z/CDA. 11i KyTu € ox-
HOCTOPOHHIMU IIpu mapaneabHux npamux AB i DC Puc. 45
Ta ciunmiit AD. Takum unuaom, L/BAD + Z/CDA = 180°.

Toni /BAD = ZCDA = 90°. Tomy 3a Teopemoio 4.2
napasesorpam ABCD — TpAMOKYTHUK. A

‘l') 1. Axy dirypy Ha3MBalOTb NPSIMOKYTHUKOM?
2. ¢ki BNacTMBOCTI Ma€ NPAMOKYTHUK?
3. 9ky ocobnvBy BNaCTUBICTb MatoThb AiaroHani NPsiMOKYTHMKA?
4. 3a 9K1MMM 03HaKkamMu MOXHa BCTaHOBUTH, LLLO Napanesiorpam € npsMo-
KYTHUKOM?

=\, MMPAKTUYHI 3ABJAHHS I

111.° HaxpeciiTe npaMokyTHUK. Kopucryiouucs suiiie JIiHifiKo10, 3HAM-
IiTh TOURY, sSIKA PiBHOBiAgaieHa Bif OTO BEpPIINH.

BMPAB/ HT

O=rr 112.° ToBexirs, 1[0 YOTHPUKYTHUK, yCi KYTH SKOro HpsaMi,
€ NPAMOKYTHUKOM.
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113.° Oiaronani nmpamoxkyTauka ABCD (puc. 46) B C
nepetnHalOTheAa B Touri O. oBeniTh, 1o @)
TpukyTHuKu AOB i AOD piBHOOEIpEHi.

114.° Miaronani npamoxkytauka ABCD (puc. 46) A D
mepeTuHamThea B Toulli O, ZABD = 64°.
Buaiigite kyru COD i AOD. Puc. 46

115.° Miaronaui npamoryTauka ABCD (puc. 46) mepeTHHAIOTHCS B TOU-
ui O, ZADB = 30°, BD = 10 cM. 3HaiIiTh IePUMETDP TPUKYTHU-
xKa AOB.

116.° Kyt mix giaromajasMu IPSIMOKYTHHKA AOpiBHIOE 60°, a mMeHIIa
CTOpOHA MPAMOKYTHUKA NOpiBHIOE 8 cM. 3HAWAITH AiaroHa b
IPSIMOKYTHUKA.

117.° Ha piaromaui AC nupsamoryTuuka ABCD BiakjameHo piBHi Bigpis-
ku AM i CK (touxka M mexurs Mik Touxamu A i K). [loBexiTts,
mio yoTupukyTHUK BKDM — mnapajeyiorpam, BiAMiHHUNA Bin

IPSAMOKYTHUKA.
118." Ha npopmos:xenHi giarouassi BD npamoxkyTauka ABCD 3a Tourky B
no3Haumau TOUKy K, a Ha npomoB:KeHHI 3a TOUKy D — TOU-

Ky F rmak, mo BE = DF. [loBeniTh, 1110 YOTUPUKYTHUK AECF —
mapaJjeJjiorpaM, BiIMiHHUI BiJ MPAMOKYTHHUKA.

119." Touka M — cepenuna cropouu BC mpamorkytHuka ABCD,
MA | MD, nepuMeTp IPAMOKYTHUKA AOPiBHIOE 36 cM. 3HAUAITH
CTOPOHU IPAMOKYTHUKA.

120." Ilepumerp npsamoxyTHuka ABCD nopiBuioe 30 cm. BicekTpucu
KyTiB A i D mepeTuHamOThcsA B Toulli M, AKa HAJEKUTH CTOPO-
Hi BC. 3HaHIIiTH CTOPOHU NMPAMOKYTHHUKA.

121.° Timorenysa piBHOOEAPEHOr0 MPAMOKYTHOIO TPUKYTHHKA JOPiB-
HIo€e 55 cm. IIpamoryTauk ABCD mobymoBaHo TaK, IO ABi fioro
BepmuHu A i D Hane)xarh rimoTeHysi, a ABi iHmi — karteram
IaHOTO TPUKYTHUKA. SHAUAITH CTOPOHU HPAMOKYTHHUKA, SKIIO
AB : BC=3:5.

122.° ¥V tpurkytauxry ABC Bigomo, 1mo ZC = 90°, AC = BC = 6 cwMm.
IIpamokyraux CM KN mobymoBaHO Tak, 10 Touka M HaJIEeKUTH
karery AC, rouka N — Karery BC, a touka K — rimorenysi AB.
3HaigiTe nepumerp npAMokyTHuKa CMKN.

123." JloBeniTh, 110 KOJU AiaroHaJi mapaJiejiorpaMa YTBOPIOIOTH PiBHI
KYyTH 3 OJHi€I0 3 HOT0 CTOPiH, TO Iell ITapaJieiorpaM € IPsIMO-
KYTHUKOM.

O=rr 124.° loBexniTs, mo MemiaHa OIPAMOKYTHOIO TPUKYTHHKA, IIPO-
BeleHAa 10 TillOTeHY3U, AOPiBHIOE ii IMOJOBUHI.
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125.° TToOynyiiTe IPAMOKYTHUK:
1) 3a 1BOMa cTOpOHAMI;
2) 3a miaroHaJLJII0 Ta KyTOM MisK OiaroHAJIJII0 TAa CTOPOHOIO.

126." TlobynyiiTe IPAMOKYTHUK:

1) 3a cTOpOHOIO Ta AiaroHAJJIIO;
2) 3a miaroHaJIJIl0 Ta KyTOM MisK JiaroHaJSAMMH.

127.*” CepenuuHuii nepueHAUKyIap giaronaini AC npamoxkyTauka ABCD
nepetuHae cropory BC y touni M tak, mo BM : MC =1 : 2.
3HalgiTh KyTH, Ha AKi giaroHanab NPAMOKYTHUKA AiJIUTHL HOTO
KYT.

128." ¥V mpamorkytaury ABCD sBimomo, mo /BCA : /DCA =1 : 5,
AC = 18 cwm. 3maiigites Bigcraus Big Touku C mo giaromasi BD.

129.” [ToBexniTh, 1110 GiceKTpuCcU KYTiB IapaJiesorpama, y sKoro cycimgui
CTOPOHHU He PiBHi, MepeTHHAIUNCh, YTBOPIOIOTH NPIAMOKYTHUK.

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

131.* TloGyayliTe IPAMOKYTHUK:

1) 3a miaromaJiaio Ta pPisHUIIEIO ABOX CTOPiH;
2) 3a mepuMeTpPOM i AiaroHaJIIO;
3) 3a mepuMeTpPOM i KyTOM MixK JiaroHaJIsIMMU.

BMPABWU AN MOBTOPEHHS I

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

133. Ha croponi AC tpukytHuxka ABC mosHaueHo TOuKy D Tak, IO
/A = ZCBD. 3natigits Kyt ABC, akmuio Tpukytauku ABD i BCD
MaloTh Ile OJHY Iapy PiBHUX KYTiB.

134. Bingpisox AD — 6icexkrpuca tpukytauka ABC. Yepes Toury C
IpoOBeIeHO IPAMY, SKa IapaJjeilbHa npamiit AD i meperuHae
npavmy AB y Tourni E. Busnaurte Bug Tpukytuuka ACE.

CMOCTEPITAUTE, PUCYWUTE,
KOHCTPYIOWUTE, DAHTA3YWTE

135. Ha mnomuai mosuauerno 1000 Touok. [oBeniTs, 110 icHye npama,
BiTHOCHO AKOI Yy KOMKHi#l miBmaoIimuHi jJexaTth mo 500 Touok.
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5. Pom0
Bu B)K€ 3Ha€Te, IO MIPAMOKYTHUK — IIe ORPEMI/Iﬁ BU/ IIapaJiejo-
rpaMa. O3HaﬁOMHMOCﬂ mie 3 OMHUM BHOOM IIapaJjiejsiorpama — p0M60M.

B O3unauenna. Pom6oM Ha3uBaloTh mapa-
JIeJIoTpaM, y SKOTO BCi CTOPOHM PiBHIi.

Ha pucynky 47 3obpasxkerno pomo ABCD.
3 o3HAUEeHHS BUILINBAE, IO POMO Ma€ BCi

A D BJIACTUBOCTI ImapaJiesorpama. ¥ pomoi:
® NPoOMueNHi KYymu pieHi;
Puc. 47 e OJiazonani moukow nepemuny OiLsmbCs
HaéniJ.

ITIpore poMm6 Mae i ¢cBOi 0COOJIMBiI BJIaCTHUBOCTI.

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

Hoeedennsa. © Ha pucynky 48 sobpamxeno pom06 ABCD, nia-

roHaJi AKOro mepermHamThesa B Toulli O. Iloememo, 1mo BD | AC
i ZABO = ZCBO.

OckKilbKH 3a O3HaAUeHHSM pomOa BCi ioro B C
CTOPOHM piBHi, TO TpuryTHuUK ABC piBHOOES- N
pennii (AB = BC). 3a BiacTuBicTiO miaronamiei V
napaJjenorpama AO = OC. Toxi Bigpisox BO O
€ memianoio TpukytHuxka ABC, a oTKe, i BHCO- A
TOI0 Ta 0iCEeKTPUCOI0 IILOTO TPUKYTHUKA. TaKuM
qumom, BD L AC i ZABO = Z/CBO. A A D
PosmismaBaTy poM0u cepej mapaJieorpamis Puc. 48

JAaI0Th 3MOr'y He JIMIIle O3HAUEHHs pomo0a, a i Taki
IBi Teopemu, AKi HasWBaIOTL O3HAKAMHU pomoOa.

Teopema 5.2. Akuo diazonani napanenozpama nepnenduKyaap-
Hi, mo yeil napanenozpam — pomo.

Teopema 5.3. Akuo diazonanv napanenozpama € 6iceKmpucoro
loz0 Kyma, mo yel napanrenozpam — pomo.

JloBemiTh 11i TeopeMu caMOCTiiHO.

. 9Ky @irypy HasnBaloTb poM6oM?

9ki BnactnueocTi Mmae pom6?

ki ocob6MBi BNAaCTMBOCTI MaloTb AjiaroHasni pomba?

3a aKMMmM 03HaKaMu MOXHa BCTAaHOBUTMU, LLIO NMapanenorpam € pomoom?

"

pon =
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J=\, NMPAKTNYHI 3ABJAHHS I

136.° HaxpecusiTh poMm6 3i cTtopoHoio 5 cm i KyTom 40°. IIpoBeniTs aBi
BHCOTH 3 BEPIINHU HOr0 I'OCTPOro KyTa Ta ABI BHCOTH 3 BEPIIUHU
TYIIOTO KyTa.

BMPAB/ HT

O=rr 137.° JloBexits, 1m0 KoM ABi CycigHi CTOpOHM mapasesiorpamMa
piBHi, TO BiH € pomGoMm.

O=rr 138.° lloBexiTh, IO YOTUPHKYTHUK, YCi CTOPOHHU SKOrO DiBHI,
€ pom6GoM.

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

140.° Y pom6i ABCD Bimomo, 1m0 ZC = 140°, a giaronaJri
nepeTuHaOTheA B TouIli O. S3HAUIITH KYTU TPUKYT-
nuxa AOB. B D

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

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

143.° 3maiigiTs nepuMerp pomba ABCD, akmo LA = 60°, Puc. 49
BD =9 cwMm.

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

145.° KyTtu, aki cropoHa pomba yTBOPIOE 3 HOTO AiaroHaJIsIMU, BiJHO-
cATbeA AK 2 : 7. S3HAUAITh KyTU pomba.

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

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

148.° ToBexiTs, 1110 BucOoTH pomba piBHIi.

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

150.° oseniTsp, 1110 JiaroHaJ b pomM0a AiIUTH HABIILI KYT MijK BUCOTaMU
pomba, ITpoBeIeHNME 3 Tiel caMoi 10ro BEPIIINHY, IO i JiarOHAJIb.

151." Ha croponax AB i AD pomb6a ABCD BigkiameHo piBHi Bigpisku AE
i AF Bigmosigno. osexnits, mo LCEF = Z/CFE.

A
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152.° Bigpisok AM — 6icekTpuca TpukyTHuka ABC. Yepes Toury M
IPOBEJIEHO NPAMY, sAKa IapajejbHa cTopoHi AC i mepeTuHae
cropony AB y Touri K, Ta mpAMy, siKa mapaJiejbHa cTopoHi AB
i meperunae croporny AC y touri D. [loBenits, mo AM 1 DK.

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

154." ¥V tpukyTHuKy ABC IpOBEIEHO CEPEINHHUN EPIIEHUKYIAD HOT0
6icekTpucu BD, axkuii neperunae croponu AB i BC y toukax K
i P BigmoBigHO. Busuaure Bug yorupukyTHuka BKDP.

155.° TlooynmyiiTe pom0O:

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

156." TIobymyiiTe pom6O:

1) 3a cTOPOHOIO Ta JiaroHAJIIIO;
2) 3a BHCOTOIO Ta AiaroHaJlIio.

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

158. IToOoyayiiTe pom6 3a AiaroHaJIII0 Ta KYTOM, BepIIMHA SKOTO Ha-
JIeKUTD I[iM giaromaJri.

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

160.* IToGyayiiTe poMmG:

1) 3a cymoro giaronajeii i KyToM MisK miarOHAJIIIO Ta CTOPOHOIO;
2) 3a TOCTPUM KYTOM i pisHUIlEI0 mAiaroHaseif;

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

4) 3a CTOPOHOIO Ta CYMOIO JiaroHaseil;

5) 3a TynmuM KyTOM i cymMoI0 miaroHaseii;

6) 3a CTOPOHOIO Ta Pi3HUIIEIO AiaroHAaJer.

161.* Tano Trouku M, N i K. Ilo6ynyiite pom6 ABCD Tak, mo6 TOu-
Ka M Gysa cepenuuoio cropouu AB, a Touku N i K — ocHOBamMu
BICOT, IIPOBeJeHUX 3 Bepiuuau B 1o cropouu AD i 3 Bepuinuu D
no croporu BC Bigmosimmo.

BMPABU ANA MNOBTOPEHHS IS

162. Ha cTopoHax KyTa 3 BepIINHOIO B TOUIli A BifKJ/JIageHO piBHI Bif-
pisku AB i AC. Yepes Touxku B i C mpoBegeHo npami, aki mep-
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MeHAUKYJAAPHi 10 cTopid AB i AC BimoBifAHO Ta MepeTUHAIOTHCA
B Tourli D. JloBeaiTs, 110 mpominb AD € 6icekTpucoio Kyta BAC.
163. Ha mponos:xkenHi croponu AC TpukyTHuKa ABC 3a TOUKY A ITO3HA-
iy Touky D Taky, 1110 AD = AB, a Ha TIPOJOBKEHHi ITi€l CTOPOHM 3a
TouKy C — TouKy E Tary, 1o CE = BC. 3HaliTh KyTH Ta IEPUMETP
TpukyTauka ABC, akino DE = 18 ecm, /BDA = 15°, /BEC = 36°.

CﬂOCTEPII'AvI7ITE, PI/ICYI7ITE,V
KOHCTPYIOWUTE, ®AHTA3YWNTE

164. Ha apkyimi namepy B KIiTHHKY Bubpasu qoBiisH0 100 KIiTHHOK.
HoBeniTs, 1110 cepey HUX MOYKHA 3HANTU He MEHIIe HijK 25 KJIITUHOK,
AKi He MaloTh CHiJIBHUX TOYOK.

6. Kesagpart

Osunauvenuns. KBaagpaToM Ha3WBaOTh NMPIMOKYTHHUK, Y SIKOTO
BCi CTOPOHM piBHi.

Ha pucyuky 50 sob6paskeno kBagpat ABCD.

BJ I_C 2
]
<
o
=
<
&

abl Up

Puc. 50 Puc. 51

3 HaBeJIeHOT'0 O3HAUEHHS BUILINBAE, II[0 KBaApaT — Iie poMO, y AKO-
ro Bci kyTu piBHi. OTiKe, KBaApaT € OKPEMUM BHUIOM i IPAMOKYTHUKA,
i pomba. Ile imfocTpye pucynok 51. Tomy KBagpaT mMae BCi BIacTUBOCTI
OPAMOKYTHHKA Ta poM0Oa. 3Bifcu BUILJIMBAE, IO:

e yci kymu keadpama npami;

e Jiazonani keadpama pi6Hi, nepneHOUKYAAPHI Mma € Oicekmpucamu

lozo Kymis.

p 1. Axy dirypy Ha3mBaloTb KBaAPaTOM?
® 2. dkuin pom6 € kBagpaTtom?
3. 4ki BnactmBOCTi Mae kBagpaT?
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BMPAB/ T

O— 165.° HoBemiTh, 110 KOJU OAUH i3 KyTiB pomba mpamwuii, To mei
poMO € KBaapaToM.

O=Tr 166.° HoBexiTs, M0 KomM ABi CyCiZHI CTOPOHM NPAMOKYTHHKA
piBHIi, TO Ieli IPAMOKYTHHUK € KBaJpaTOM.

167.° Hiaromanb BD wBagpata ABCD popiBHioe 5 cm. fIka TOBMKHU-
Ha piaroHami AC? Yomy mOpiBHIOIOTHL KyTu TpuKyTHUKA AOB,
ne O — Touka IepeTUHY AiaroHajei kBagparta?

168.° Ha croponi BC kBagpata ABCD (puc. 52) mo3Ha- B K C
yuau Touky K tak, mo LAKB = 74°. 3HaigiTh
Kyt CAK.

169.° Ha cropoui BC kBagpara ABCD mO3HAYNUIN TOY-
Ky K taxk, mo AK = 2BK. 3uaiigite Kyt KAD.
170.° Yu € mpaBUJIBHUM TBEPI KEHHSI:
1) 6yab-AKUI KBaApaT € ImapajieorpaMoM;
2) Oyob-IKUil poM0O € KBaJpaToM;
3) OyaAb-AKU IPAMOKYTHUK € KBaJpaTOM;
4) 6yab-AKUI KBaJgpaT € IPAMOKYTHUKOM;
5) OyAL-AKUE KBagpaT € poMOoM;
6) AKIITO JiarOHAJI YOTUPUKYTHUKA PiBHI, TO BiH € IPSIMOKYTHUKOM;
7) AKIO JiaroHaJ i YOTMPUKYTHUKA MEPHeHIUKYJIAPHi, TO BiH
€ pom0OoM;
8) icuye pom0, AKUH € IPAMOKYTHUKOM;
9) icHye KBagpaT, KUl He € POMOOM;
10) axmro giaroHasi YOTUPUKYTHUMKA He NEPHEHAWKYJIAPHi, TO
BiH He € poMOOM;
11) axmo miaronasi mapaJiesorpaMa He pPiBHi, TO BiH He € TIps-
MOKYTHUKOM;
12) k1o giaronaab OPAMOKYTHHKA AiJIUThH HOTO KYT HABIILJI, TO
el IPAMOKYTHUK € KBaapaToM?
171.° Yepes BepIImHU KBaApaTa IPOBEIEHO IPAMi, IapajejgbHi HOTro
miaronamam. J{oBemiTh, 110 TOYKYW MEPETUHY IUX IPAMUX € Bep-
IIUHaAMU KBajparTa.
172." VYV npAMOKYTHOMY TPUKYTHUKY Yepe3 TOUKY IIePeTUHY OiceKTpucu
MIPSMOTO KyTa Ta TilloTeHy3u IIPOBEJeHO MPsMi, mapaJjieibHi KaTe-
TaMm. [loBeIiTh, 1110 YOTUPUKYTHUK, AKUHA YTBOPUBCS, € KBAAPATOM.
173." Touxku M, K, N, P € BinmoBiguo cepenuaamu ctopia AB, BC, CD
i AD xBagpata ABCD. HoBeniTh, 110 4oTUPpUKYTHUK M KNP —
KBazpar.

Puc. 52
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174." ¥V mpurytaury ABC Bigomo, mo £C = 90°, AC = BC = 14 cm. [IBi
cropouu KBagpara CDEF ne:xathb Ha Katerax Tpukytuuka ABC,
a BepmimHa E majgexuTrh rinorenmysi AB. 3HaiTh mepuMeTp
kBagpara CDEF.

175.° Y kBagpati ABCD nosHaueHo Touky M Tak, 1110 TPUKyTHUK AM B
piBHOCTOpPOHHI#. [loBeiTh, 1110 TPUKYTHUK CM D piBHOGEADEHUTA.

176.° IloBeniTs, 1110 KOJIU AiaroHaJIi ImapaJjejorpamMa piBHI Ta mepIieH-
OUKYJSAPHi, TO Iell mapaJjiejiorpaM € KBaJpaToM.

177." HYorupukyruuxku ABCD, DEFM, MNKL, LPOS, SQTV — kBa-
npatu (puc. 53). 3HAUAITE CYMy JOBKHUH TUX CTOPiH KBaJpaTiB,
AKi He JexxaTh Ha npaAmin AV, aximo mos:kuHa Bigpisxa AV mo-
piBuIOE 16 CM.

B C
N K o -
S
A Dl M L 4
E—/F
P o)
Puc. 53

178.° TloOyayiiTe KBagpaT 3a HOro CTOPOHOIO.

179.” [loBeniTh, 110 TOYKU IIePeTUHY OiCeKTPUC KYTiB NPAMOKYTHHUKA,
AKUN He € KBaApaToM, € BepIIMHAMU KBajapara.

180.” Bepmmau M i K piBHOCTOPOHHBOTO TPUKYTHUKA AM K Hajie:KaTh
croponam BC i CD kBagpata ABCD. losenits, mo MK | BD.

181.” Jlarno Tourku M i K. ITo6ynyiite kBagpat ABCD Taxk, 1106 Touka M
Oyna cepeauHoio ctoporu AB, a Touka K — cepenunoo cropouu BC.

182.* Yepes MOBiIbHY TOUKY, AKA HAJEKUTH KBAJAPATy, IPOBELEHO OBl
MepHneHANKYIAPHI IpAMi, KOJKHA 3 SKUX IePeTHuHaE ABi mpoTH-
JeXKHI cTOpoHU KBaapara. [[oBeniTh, 110 BiAPiBKMU ITUX OPAMUX,
AKi HajeXaTb KBaJpaTy, PiBHI.

183.% IToGyayliTe KBaApAaT:
1) 3a cymor0 miaromaJi Ta CTOPOHH;
2) 3a pisHHIIEI0 JiaroHaJIi Ta CTOPOHM.

184.% Y kBagpati ABCD mosuaueno Touxy O Tak, mo LOAD = ZODA =15°.
HoBeniTh, 1m0 TpukyTHUK BOC piBHOCTOPOHHI.
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185.% Ha croponax BC i CD kBagpata ABCD nozaaueno Touxku M i E Tax,
mo xkytu BAM i MAE pisui. HoBenits, mo AE = BM + DE.

BMPABU ANA MOBTOPEHHS IS

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

B B C
/\/ E/ F? ™~
A —g tcC A D K

Puc. 54 Puc. 55

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

CMOCTEPITAUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWUTE

188. PoararmryiiTe Ha MJIOIIKHI BiciM TOUOK Tak, 11100 Ha cepeIuHHOMY
ePIeHANKYIAPi OyAb-AKOTO BifpisdKa 3 KiHIAMMN B ITUX TOYKaX
JIeKaJo piBHO IBi i3 IIUX TOUYOK.

7. CepepnHs NiHig TPUKYTHUKA

Osnauennsa. CepeaHbOI JiHi€H TPUKYTHHUKA HA3UBAKOTh
Bipi3oK, AKUII cIIoyUa€e cepeIuHU TBOX HOTO CTOPiH.

Ha pucynkry 56 Bigpisku MN, NE, EM — cepenHi JiHii TpUKyT-
auka ABC.

Teopema 7.1. Cepedna ninia mpukymHuKka, AKa CNOAYLA€ cepe-
Junu 060x 11020 cmopiH, napanenbha mpemiii cmoponi ma dopieHioe
il nono6uni.

Tosedennsa. © Hexait MN — cepexna miHia TpuxkyrHura ABC
(puc. 57). Ilosenemo, mo MN | AC i MN=%AC.

Ha npawmiit MN mosHauumo Touky E Tak, mmo MN = NE (puc. 57).
Cnonyuumo Binpiskom touku E i C. OckinbKu Touka N € cepeinHOIO
Bigpiska BC, to BN = NC. Kyru 1 i 2 piBHi axk BepTurkanbHi. OT:Ke,
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B B
3
M N LYy NZ: E
/ ;
A f E f C A s
Puc. 56 Puc. 57

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

Taxum unzHOM, v YoTupuUKyTHUKY AMEC croponu AM i EC napa-
JenbHi Ta piBHi. OT:Ke, 3a Teopemoro 3.2 uotupukyTHuk AMEC € na-
panesnorpamom. 3sincu ME || AC, To6to MN | AC.

Taxox ME = AC. OckinbKu MNzéME, TO MN=%AC. A

O—tr 3amaua. [loBegiTh, 10 CepefUHU CTODIiH YOTHPHUKYTHHKA
€ BepUIMHAMU IapaJjiejorpaMa.
Posze’azanns. Y wotupukyTHUKY ABCD TOU- B
Ku M, N, K i P — cepenunu cropia AB, BC, CD N
i AD Bigmosimmo (puc. 58). M, C
Bigpisox MN — cepenHsi JNiHis TPUKYTHU- 4.
Ka ABC. 3a BJIaCTHUBICTIO cepefHbOI JiHil TPUKYT- K
nuka MN | AC i MN:%AC. P

Bigpisok PK — cepenHs JIiHig TPUKYTHHU- D
kKa ADC. 3a BJIACTUBICTIO cepeaHbOl JIiHil TPUKYT-

muka PK || AC, PK =%AC. Puc. 58
Ockinsku MN | AC i PK || AC, To MN || PK.
3 pisrocreit MN = %AC i PK = %Ac orpmmyemo: MN = PK = %AC.

Omxe, y wotupukyTHUKY M NKP croporu MN i PK piBHi Ta mapa-
JeabHi, ToMy YoTupukyTHUK MNKP — mapanenorpam. @

'l) 1. Lo Ha3mBalOTb CEPEOHBLOIO NIHIEI TPUKYTHUKA?
. Ckinbkun cepenHix niHin Mo)Ha NPOBECTU B TPUKYTHUKY?
3. dki BnacTnBocCTi Mae cepenHs NiHis TpUKyTHUKA?
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BMPAB/ HTT

189.° Yu e Bigpisox MK cepenuboio Jginiero rpukyrauka ABC (puc. 59)?
190.° Yu e Bigpisox EF cepenuboro Jinieio tpukyrauka MKP (puc. 60)?

K B
2cMm
F D E
3cMm
P
A 7 C

5cm E 5em

A 3em K 3cm
Puc. 59 Puc. 60 Puc. 61

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

192.° CTopoHU TPUKYTHUKA HOPiBHIOIOTL 6 cM, 8 cMm i 12 cm. 3HaAUIITE
cepeHi JiHil IIBOTO TPUKYTHUKA.

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

194.° loBeniTh, 110 MEPUMETP TPUKYTHUKA, CTOPOHU SAKOTO € cepej-
HivMu gdinisvu tpukyTEuKa ABC, TOpiBHIOE IOJOBUHI IepruMeTpa
TpuKkyTHUKa ABC.

195.° BusunauTe BujA TPUKYTHUKA, y AKOMY cepenHi jimii piBHi Mix
cobo10.

196.° [loBeniTh, 110 cepemHi JiHII TPUKYTHHUKA PO30MBAIOTHL MOTO HAa
YOTHUPU PiBHUX TPUKYTHUKH.

197.° Touku E i F — BigmoBigHo cepenunmu cropia AB i BC TpUKyTHH-
Ka ABC. 3uaiifits cropouny AC, AKIIo BoHA Ha 7 cM 6ijbIma 3a
Bizmpisok EF.

198.° loBenitTh, mio cepenuda JiHia DE tpukyruumka ABC (touxku D
i E mame:xathb cropoHam AB i BC BiamoBiamo) Ta fioro megiana BM
TOYKOIO TIEPETUHY NiJIATHCA HABILJI.

199.° NoBexnits, 1o Bucora AM TpukyTHUKa ABC TepueHIMKYISIPHA
IIo HoT0 cepemHbOIl JiHil, AKa cmoJyyuae cepequau cropia AB i AC.

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

201. Cepenus JiHia piBHOOEAPEHOT0 TPUKYTHUKA, IapajaelbHa OCHOBI,
mopiBHIOE 6 cM. S3HAWIITH CTOPOHU HAHOTO TPUKYTHUKA, SKIIO
ioro mepuMeTp mopiBHIOE 46 cMm.
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202. Cyma npiaroHajsieii YOTUPUKYTHHUKA HOOpiBHIOE 28 cM. 3HAWIITH
IIepUMEeTD YOTUPUKYTHUKA, BEPIIIUHY SKOTO € CEPeIMHAMU CTOPiH
ITaHOTO YOTHMPUKYTHUKA.

203.° BepmimHaMu YOTHPUKYTHUKA € CEPEeINHU CTOPiH pomba 3 miaro-
HayuaMmu 8 cM i 14 cm. BusHauTe BUI YOTUPUKYTHUKA Ta 3HANITH
MOro CTOPOHU.

204." BepmumHaMu YOTUPUKYTHUKA € CEPEIUHU CTOPiH MPAMOKYTHUKA
3 miaronasaio 12 cm. BusHauTre Bu YOTUPUKYTHUKA Ta 3HANIITH
MOro CTOPOHU.

205.° ToBeniTs, 1110 BEPIIUHYN TPUKYTHUKA PiBHOBiA#aNeH] Bix mpamoi,
Ha AKiN JIeKUTH HOT0 cepeqHsa JIiHid.

206.” Ha croponax AB i BC TpuKyTHUKAa MO3HAUEHO BiATIOBiZHO TOU-
ku M i K tak, mo AM = 3BM, CK = 3BK. Jlosenits, mo MK | AC,
i sHamiTe Bigpisok MK, akiio AC = 16 cm.

207.” Kytu BAD i BCE — 3oBHimHi Kytu Tpukytauka ABC. I3 Bep-
muHu B mpoBeneno nepueHaukyasapu BM i BK po Gicexktpuc
KyTiB BAD i BCE sBigmoBiguo. 3HaiimiTh Bimpisok MK, SKIITO
nepumeTrp TpukyTHuKa ABC nopiBHioe 18 cM.

208.* ITo6yayiiTe TPUKYTHUK 3a CEpeIUHAMU TPHOX HOT0O CTOPiH.

209.” IlobyayiiTe mapaJjejorpaM 3a cepefuHaMU TPhOX HOTO CTOPiH.

210.* Miaromani omykJjoro 4oTupukyTHuka ABCD mepneHguKyJIApHi.
Yepes cepenunu ctopid AB i AD mpoBeneHO OpAMi, IepIeHu-
KyaapHi BigmoBigao mo cropin DC i BC. [MoBenmiTh, IO TOUYKa
IIePeTUHY NPOBEAEHNX MPAMUX HAJIEKUTh npamii AC.

211.% Cropouu AB i CD omykJoro uorupukytauka ABCD pisui. Yepes
cepenunu giaronaneirt AC i BD poBeieHO IPAMY, AKa IIePETUHAE
cropoau AB i CD y Ttouxkax M i N Bigmoimmo. [loBemiTh, IO
/BMN = Z/CNM.

BMPABWU A1 MOBTOPEHHS IS

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

213. VY tpuryrauky ABC Bimowmo, 1mo AB = BC, /B = 32°, AK — 0i-
ceKTpuca TpuUKyTHUKa. Yepes Touky K mpoBegeHO MpPAMY, AKa
napaJsiesibHa cTOpoHi AB i meperunae cropony AC y rToumi M.
3Haiigite kyT AKM.

214. [Hiaromans BD mapamemorpama ABCD e #10ro BUCOTOIO Ta AOPiB-
Hioe cropoui BC. 3uaiiaits cropony CD mapasesorpama, SKIIO
Touka B Bimmamena Bix mpamoi CD Ha 4 cM.
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CMOCTEPITAUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWUTE

215. II’saTh TOYOK HaJIEXKaTh PiBHOCTOPOHHBOMY TPUKYTHUKY, CTOPOHA
saxoro gopiBHIoe 1 cM. [loBemiTs, 1110 i3 IIUX TOYOK MOYKHA BUOpaTH
IBi, BigcTaHb MixK AKUMHU He Oinbina 3a 0,5 cM.

8. Tpaneuis

Osnauennsa Tpamemieo Ha3MBAIOTh YOTUPHUKYTHHK, Y AKOTO
JIBi CTOPOHM IapaJiebHi, a IBi iHIII He MapaJeapHi.

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

melrieso.
N g OcHnosa <
NS g3
S & = &
LS}
OcHosa
Puc. 62 Puc. 63

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

V rpamernii ABCD (BC | AD) xytu A i D HazuBaoTL KyTaMH IIpH
ocHOBi AD, a kytu B i C — Kyramu npu ocHoBi BC.

Osnauennsa. Bucororw Tpamenii Ha3UBalOTh MEePIEHIANUKYIID,
ONMyIIeHUi 3 Oyab-sIKOI TOUKU MPAMOI, AKa MiCTUTH OJHY 3 OCHOB, Ha
IpAMY, [0 MiCTUTh JPYTy OCHOBY.

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

Ha pucyukry 65 so0paskeno tpamnenito ABCD, y skoi 0iuHi cTopo-
HU AB i CD piBHi. Tary Tpamerito Ha3uBaOTh PiBHOOIYHOI0 260 pPiBHO-

0eIpeHoro.
B E C K @ B C
[ ] [ ]
1 1
A M F D P A D
Puc. 64 Puc. 65
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Axmo 6iuma cropoHa Tpameriii € il BucoTroio, B C
TO TaKy TpaleIilo Ha3WBAIOTh NPAMOKYTHOIO
(puc. 66).

Tpamelis — 1e OKpeMU BUJ YOTUPUKYTHHUKA. A D
3B’S30K MiK YOTUPUKYTHUKAMU Ta IXHIMU OKpe-
MUMU BUJAAMU TTOKA3aHO HA PUCYHKY 67. Puc. 66

YHoTUPUKYTHUKU

Ilapanenorpamu

KBagparu

Puc. 67

Osumauennsa. CepeaHboro diHiew Tpamenii HasuBawTh Big-
pisok, Akuil criosryyae cepeauHu il OiYHUX CTOPiH.

Ha pucyury 68 Bigpisok MN — cepenus jaimisa tpamernii ABCD.

Teopema 8.1. Cepedna ninia mpaneyii napanenvHa 0oCHO6AM
i dopiéHI0€ NONOGUHI IXHBOL cyMu.

Hoeedennsa. © Hexait MN — cepenua mimis Tpamenii ABCD
(puc. 69). Ilosegemo, mo MN | AD i MN Z%(A_D-FBC).

IIpoBememo npamy BN i Touky ii mepetuHy 3 npsamoio AD mosHa-
yumMo O0yKBoOiO E.

B C B ¢
M N M N
2
A y E
D A D
Puc. 68 Puc. 69
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Ockinbku Touka N — cepenuna Bigpiska CD, to CN = ND. Kytu 1
i 2 piBHi AK BepTUKaJNbHi, a KyTu 3 i 4 piBHI AK PiBHOCTOPOHHI IpuU
napaneabHux npamux BC i AE ra ciuniit CD. Ot:xe, TpukyTHUKU BCN
i EDN piBHi 3a Apyrom O03HAKOI PiBHOCTI TPUKYTHHKiB. 3Bimcu
BC =DE i BN = NE. Toni Binpisok MN — cepefHsA JIiHiA TPUKYTHU-
kxa ABE. I3 nporo Bumiusae, mo MN | AE, to6to MN || AD, i MN =

= %AE Maewmo:

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

O-rr 3agaua (BmacruBocTi piBHOGiuHOI Tpameuii). [o-
BEJIiTH, III0 B PiBHOGIUHII Tpamerrii:

1) KyTu mpu KOKHill OCHOBi piBHIi;

2) miaronasti piBHi;

3) BucoTa Tpamerllii, mpoBeJeHa 3 BEPIIWHMN TYIOr0 KyTa, NiJIUTH
OCHOBY Tpalellii Ha JBa BiApi3Ku, MEHIIIUN 3 AKUX AOPiBHIOE MOJIOBUHI
pisHUIL OCHOB, a OiNbINNII — IOJIOBMHI CyMU OCHOB (cepemHiil JiHii
Tparnelii).

Poszé’s3annsa. Posrnaremo piBHOOGIuny Tpamertito ABCD (AB = CD).

1) ITIposememo Bucotu BM i CK (puc. 70). Ockinbku AB = CD
i BM =CK, to npamokyTHi TpukyTHuku AM B i DKC piBHi 3a KaTeTom
i rimorenysor. Toxmi LA = £D.

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

B C B C
) [ ] []
A M K D A Ot D
Puc. 70 Puc. 71

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

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

3) ¥V uorupurkytauky BMKC (puc. 70) BM || CK, BC | MK,
KyT BMK upavuii. OT:Ke, el YOTUPUKYTHUK € MPAMOKYTHUKOM.
3Bigcu MK = BC.
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Y

3 piBHOCTi TpUKyTHUKIB AM B i DKC Buniausae, mo AM = KD. Toni
AM-AD-MK _AD-BC.
2 2
AD-BC _ 2AD-AD+BC _ AD+BC Py
2 2 2

MD =AD — AM = AD -

. FAKMIA YOTUPUKYTHMK HA3MBAIOTb TPaNewuien?

9Iki cTopoHM Tpanevwji Ha3nBaTb OCHOBaMU? BiYHUMYK CTOPOHaAMK?
LLlo Ha3mnBatoTb BUCOTOO TpaneLii?

AKi iCHYIOTb BUAM Tpanewin?

. 9Ky Tpaneuito Ha3MBalOTb PiBHOGIYHOKO?

. YKy Tpaneuito Ha3MBalOTb NPSIMOKYTHOO?

. LLlo Ha3mBaloTb cepeaHbOlo NiHieo Tpanew,i?

. ChopmynioinTe TeopemMy Npo BNaCTMBOCTI CepeaHbOoi NiHii Tpaneu;i.
. Cohopmyniolite BNacTMBOCTI PiBHOOIYHOI Tpanedi.

"

OCoONOGORWON=

d=\ NMPAKTNYHI 3ABJAHHS I

216.° HakpeciiTh, BUKOPUCTOBYIOUN KJIITUHKU 30IINUTA, TPAIeIiio:
1) piBHOGiIUHY;
2) IPAMOKYTHY;
3) AKa He € Hi IPAMOKYTHOIO, Hi PiBHOGIUHOIO;
4) y K01 OqUH i3 KyTiB IpU OCHOBi rocTpuii, a APyruii KyT Opu
il camiii OCHOBI TymuiA.
217.° TlepepucyiiTe B 30LIUT PUCYHOK 72, IPOBEAiTh BUCOTHU TpamMeIrii,
OJHUM i3 KiHIiB ssKuX € Bigmosiguo Touxku B, M, K i D.

B M C D K A

/ N \ AN

Puc. 72
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BMPAB/ HTT

218.° 3uaiifiTe Ha PUCYHKY 73 Tpamelrii, yKaiTh IxHi ocHOBU Ta 6iuHi
y

CTOPOHU.
B, M, ¢ A B_ M C
L7 A1
A <=/ c 5 1% A—' 4 FK: D
a 0 8

Puc. 73

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

B
B c E
¢ 105°
B C
A
70° 60° F :
b A D A -+ D
a ) 8

Puc. 74

220.° ITepumeTp piBHOOGIUHOI Tparerrii fopiBHIOE 52 cM, ocHOBU — 13 c™
i 21 cwm. 3HaligiTe 6iuHy CTOPOHY Tpamerrii.
221.° TlepumeTp Tparmelrii gopisuioe 49 cm, 6iuni croponu — 5,6 cm
i 7,8 cm. 3HalgiTh OCHOBU Tparerlii, SKIIo ogHa 3 HUX Ha 7,4 cM
OiyibIia 3a Apyry.
O—rr 222.° ToBexiTh, [0 cyMa KyTiB Tpamerii, mpureraux xo ii 6iunoi
cTopoHH, AopiBHioe 180°.
223.° 1) 3uaiigite kytu A i C tpanernii ABCD 3 ocuoBamu AD i BC,
ario /B = 132° /D = 24°.
2) 3matigiTe Kytu Tpamenii ABCD, mpunersi mo 6iuHOi cTOpO-
HU AB, AKINO KyT A MeHIIU# Big kyta B Ha 38°.
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224.° 3uangite kyTu Tpanenii ABCD, npuneri go 6iunoi croporu CD,
akmpo £C: D=8 : 1.

225.° Ogun i3 KyTiB piBHOOiIuHOI Tpamerrii gopiBHIOE 46°. 3HAKIITH
perity ii KyTiB.

226.° 3HanAiTh KyTH PiBHOOIUWHOI Tpamelrii, AKIO pisHuA ii mpoTu-
JeXKHUX KyTiB mopiBHioe 20°.

227.° Y piBHOOiuHiN Tpamenii KyT MiK 6iYHOI0 CTOPOHOIO Ta BHCOTOIO,
MIPOBEIEHOI0 3 BEPIIMHU TYIIOTO KyTa, AJOopiBHIOE 23°. 3HAWIITH
KyTHU Tpaneii.

228.° Yu MOKyTh y Tpamerii 6yTu:
1) Tpu TpAMUX KYyTH;
2) Tpu roCTpUX KYyTH;
3) IBa MPOTUIECKHUX KYTHU TYIUMU;
4) nBa TPOTUIEKHUX KYTHU HPAMUMU;
5) mBa TPOTHJIEKHUX KYTH PiBHUMU?

229.° Y1 MOXKYTb:
1) ocHoBH Tparmellii 0yTu piBHUMH;
2) miaronaJi Tparmelii TOUKOO IePeTUHY JiMUTUCA HABIiI?

O—rr 230.° ToBexiTh, 110 KOJIM KyTH IIPU OLHIiH 3 OCHOB Tpaterii piBHi,
TO JaHa Tpamellis € PiBHOOIUHOIO.

231.° JoBenitep, 1m0 cymMa IPOTUIEKHUX KYTiB PiBHOOiUuHOI Tpamerrii
mopiBuioe 180°. YUu € mpaBuabHUM OOepHEHE TBEePIKeHHA: AKIIO
cyMa IPOTUJIEeKHUX KYTiB Tparmelii qopisaioe 180°, To nana Tpa-
mmenia € piBHOOGiUHOO?

232.° CepenHsa JiHiA PIBHOCTOPOHHLOT'O TPUKYTHUKA 3i CTOPOHOIO 6 cM
pos3bmBae IOTO Ha TPUKYTHUK i UYOTUPUKYTHUK. BusHauTe BU[
YOTUPUKYTHUKA Ta 3HAUIITH HOTO IIEPUMETD.

233.° Bucora piBHOOIUHOI Tparellii, IpoBeaeHa 3 KiHIS MEHIIIOI OCHO-
BU, JiJIUTH OiJbIITY OCHOBY Ha Bimpisku 3aBHoB:KKH 6 cm i 10 cMm.
3HaWIiTh OCHOBU TpaIllelrii.

234.° OpguH i3 KyTiB piBHOOiIUHOI Tpamerii gopiBuioe 60°, 6iura cTopo-
Ha — 18 c™, a cyma ocHOB — 50 cM. 3HAUIITh OCHOBU Tparelrii.

235.° OcHOBU MPAMOKYTHOI Tpatelrii mopiBHio0Th 10 c™m i 24 cm, a onuH
i3 KyTiB — 45°. 3HaAITH MeHINTy OiYHY CTOPOHY Tpamerrii.

236.° OcHOBU IIPAMOKYTHOI Tpamerii qopiBHOOTE 7 cMm i 15 cMm, a oguH
i3 kyTiB — 60°. 3HaliAiTh O6inbITy OiUHY CTOPOHY Tpamerrii.

237.° ¥ rpanenii ABCD Bigomo, 1m0 AB = CD, Z/BAC = 20°, ZCAD = 50°.
3uangite Kytu ACB i ACD.

238.° ¥ rpanenii ABCD simomo, mo BC | AD, AB | AD, BC = CD,
ZABD = 80°. 3HaiifiTe KyTH Tparmerii.
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239.° ¥V rpamerii ABCD wmemnrma ocuoBa BC mopiBuioe 6 cm. Uepes Bep-
muHy B mpoBeeHO npaMYy, AKa nmapaseabHa cropoHi CD i mepe-
TUHaEe CTOPOHY AD y Touri M. 3HAWAITh IepUMeTp Tparelii,
AKIO mepuMeTrp TpukyTHuka ABM nopiBHioe 16 cm.

240.° Yepes Bepmiuuy C tpamnenii ABCD npoBefeHO OpsaMy, SKa mapa-
JenbHa OiuHiit cropoHi AB i meperuHae 6iybIry ocHOBY AD y TO4Y-
ni E. 3uaiigiTe KyTu Tpamerii, aximo /D = 35°, Z/DCE = 65°.

241.° OcuoBu Tparneirii gopiBao0OTE 9 cM i 15 cm. Yomy mopiBHIoe il
cepenus JiHia?

242.° Cepenus ainia Tpamernii gopiBuioe 8 ¢cm, a ogHa 3 OCHOB — 5 CM.
3HalAiTh APYTY OCHOBY Tpamerii.

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

244.° OcHOBH Tparterliii BigHocAThCA AK 3 : 4, a cepeaHs JiHisa mopiBHIOE
14 cm. 3HaAWAITH OCHOBU TpaTmerrii. c

245.° KosxkHy 3 6iuHmMX cTOpiH Tpamenii ABCD B
(puc. 75) moxineHo Ha YOTHPH PiBHI wac- K P
muuau: AE = EF = FK = KB, DN = NM = F M
= MP = PC. 3uaiigits Bigpisku EN, FM E N
i KP, agmio AD =19 cm, BC =11 cwMm. A D

246.° Bucora npaMOKyTHOI Tparlelii, mpoBezeHa
3 BEePIIMHU TYIOTO KyTa, TiJUTH OiabIIy Puc. 75
OCHOBY Ha BiZIpi3KM 3aBHOBKKHU 7 CM i 5 c¢M, paxymouu Big Bep-
IIUHYA TPSIMOTO KyTa. S3HAWAITHL cepeaHio JiHito Tparmerii.

247.° Cepenus JiHia ITpaIMOKYTHOI Tpatmellii JopiBHoe 9 c¢M, a BucoTa,
poBeleHa 3 BePIIUHU TYIOTO KyTa, AiJIUTL OiJbIITy OCHOBY Ha
BiIpisKu, OWH 3 AKUX y 2 pasu OiAbIIUHA 3a IPYyTUM, paxyioun
BiJl BepIIMHU IIPAMOro KyTa. S3HAWAITh OCHOBHU TpAaIerii.

O—1r 248.° [Tiaronasi piHOGiunOi Tpamenii ABCD (AB = CD) meperu-
HatoTheA B Toulli O. [MoBexiTs, 1mo AO = OD i BO = OC.

249." Bucora piBHOGiuHOI Tpamertii gopiBHIOE k, a 6iYHY CTOPOHY BUI-
HO 3 TOUKH IepPeTHUHY AiaroHajei mim kyrom!' 60°. 3Haigits mia-
TOHAaJb Tpamerrii.

250.° OcHoBu piBHOOiuHOI Tpamerrii BimHOoCATHCA AK 2 : 5, a miaroHaab
IinmuTh Tynuil KyT Tpamelii HaBIijg. 3HANIITh CTOPOHU Tpamelrii,
AKINO i1 mepuMeTp AopiBHIOE 68 cM.

! Hexaii gaso Bigpisoxk AB i Touky M mosa npamoo AB rary, mo LAMB =
=o. ¥ TaKoMy BHUIIAIAKy TOBOPATH, IO Binpisok AB BugHo 3 Touku M mmifn
KyTOM ..
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251." Y rpamernii ABCD Bigomo, 1m0 AB = CD, AD = 24 c¢cm, Z/ADB =
= /CDB, a nmepumetp nopiBHioe 60 cm. 3HaiigiTh HEBimOMi cTO-
POHU Tparmerrii.

252.° CropoHu Tparmeliii fOPiBHIOWOTS @, 4, @ i 2a. 3HAUIITHL KyTH Tpa-
merrii.

253." V tpanenii ABCD pgiaronanb AC mepuneHIUKYJIsSpHa A0 OiuHOI
croporu CD i e Gicektpucoio kyra BAD, /D = 60°, nepumerp
Tparmeirii gopiBuioe 40 cm. 3HAAITH OCHOBU TpAaTeIlii.

254." [liaroHasb piBHOOIUHOI Tpamerii mepmeHAUKYJASpHA A0 OGiuHOI
CTOPOHH’, a MEHIIIa OCHOBa MOPiBHIOE OiuHiii cTOpoHi. S3HAUIITH
KyTHu Tpameirii.

255." 3a AKoi yM0oBU BHCOTA PiBHOOIUHOI Tpamerii JopiBHIOE TOJOBUHI
pisHUI OCHOB?

256.° IloOyxmyiiTe piBHOOIUHY TpaIleIio 3a OCHOBOIO, 6iYHOI0 CTOPOHOO
Ta KYyTOM MiK HUMH.

257.° IloOynyiiTe IPAMOKYTHY TpAaIelil0 3a OCHOBAMU Ta MEHIIIOO
0iYHOIO CTOPOHOIO.

258." IlobyayiiTe piBHOGIUHY TpaIeIlifo 3a OCHOBOIO, OiUHOIO CTOPOHOIO
Ta JiaroHaJIio.

259.° Biuna ctopoHa piBHOGiIuHOI Tpamerii mopiBHIoe 6 cm, GimbIiia
ocuoBa — 10 cm. 3HaAiTH cepeaHIo JiHiI0 Tpamellii, AKIO OOMUH
3 ii KyTiB mopiBHIOE 60°.

260." Oiaromans piBHOGiuHOI Tpamermii mopiBHIOE 14 cM i yTBOpIOE
3 ocHOBOIO KyT 60°. 3HaAiTh cepeaHIo JiHif0 Tpamerrii.

261.° Cepenusa mimia tpamerrii ABCD pos6uBae ii Ha aBi Tpamerii, ce-
penHi miHil axux mopiBHioOTL 15 c¢cm i 19 cm. 3Ha#AITL OCHOBU
tpameirii ABCD.

262.” JoBexmiTh, 1110 KOJIM AiaroHasi piBHOOGiuHOI Tpamelii mepreHau-
KyJasapHi, To ii BucoTa mOpiBHIOE cepenHii Jinil Tpamerrii.

263.”" HoBemiTh, IO KOJU BHUCOTa PiBHOOGIUHOI Tpamerlii mopiBHIOE ii
cepenHiii sinii, To giaroxHasi Tpamnerii nepueHANKYIAPHI.

264." JliaroHayps IPpAMOKYTHOI Tpamnellii posduBae ii Ha JBa TPUKYTHUKU,
OJVH 3 AKUX € PiBHOCTOPOHHIM 3i CTOPOHOIO a. S3HANIITH CepeaHIo
JiHio Tpamerrii.

265.” [Iiaronanb piBHOOIUHOI Tparmelrii posbuBae il Ha nBa piBHOOEADPE-
HUX TPUKYTHUKU. SHAWIITh KYyTU Tparelii.

266." Y rpanernii ABCD (BC | AD) sizomo, mo AC | BD, Z/CAD = 30°,
BD = 8 cMm. 3HaliiTh cepenHIo JIiHif0 Tparmerrii.

267.” JoBexmiTh, I1I0 TOUKA MEpPEeTHHY OiCeKTPUC KYTiB, IPUIETIUX MO
0iuHOI CTOPOHU Tpamerii, HaJeXUThb IPAMil, sKa MicTUTH Ii ce-
penHIo JiHifo.
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268.” IToOyayiiTe Tpameliio:
1) 3a ocHOBaMu Ta GiUHMMU CTOPOHAMU;
2) 3a OCHOBOIO, BUCOTOIO Ta JiaroHaJIAMU;
3) 3a pisHHUIIEI0 OCHOB, OiYHMMU CTOPOHAMHU Ta AiaroHAJLIIO.
269.” ITobyaytiTe piBHOGIUHY TpAIIEIliio 3a OCHOBOIO, BUCOTOIO Ta 6iYHOIO
CTOPOHOIO.
270.” TIobyayiiTe Tpamelio:
1) 3a ocHOBaMU Ta MiarOHAJIIMU’;
2) 3a 6iYHUMU CTOPOHAMU, CEPETHBOIO JIiHI€I0 Ta BUCOTOIO;
3) 3a OCHOBOIO, IIPUJIETJIUM OO0 Hel KyTOM i GiUHUMU CTOPOHAMU;
4) 3a 6iYHMMU CTOPOHAMU, BUCOTOIO Ta OMHi€IO 3 miaroHaseli.
271.% Yepes Bepiuny B mapamenorpama ABCD mpoBefieHO IPAMY, SKa
He Mae 3 mapaJiesiorpaMoOM iHIIUX CIiJIbHUX TOUYOK. Bepimuuu A
i C Bigmamewni Bip 1iei mpsamoi Ha BifcTami a i b BimmoBigmo. 3Haii-
miTh BimcTraub Bim Touku D mo 1miel mpamoi.

roTYEMOCS 4,0 BUBYEHHSA HOBOI TEM I I

272. VY xoui mposemeno miamerpu AB i CD. Hosexnits, o AC = BD
i AC | BD.

273. VY koui 3 nenTpom O nposeneno niamerp AB i xopay AC. oeexniTs,
mo ZBOC = 2 ZBAC.

274. TIpama AB moTukaeThbes g0 KoJia 3 meaTpom O B Touri C, AC = BC.
Hosexnits, 1mo OA = OB.

275. Xopmpa AB koia 3 meunTpom O mepueHIUKYJIspHA 10 paxiyca OC
i gimuTh fioro HaBmia. 3HalaiTh: 1) KyT AOB; 2) KyT ACB.

276. CkinpbKM CHiIBHMX TOYOK MAIOTh ABa KoJia 3 pagiycamu 6 cm
i 8 cMm, AKINO BifcTaHb MiXK IXHiMU 11eHTpaMu AopiBHIOE: 1) 15 cm;
2) 14 cm; 3) 10 cm; 4) 2 cm?

IloHoBiTH Yy mam’aTi 3micT myHKTiB 19—22 Ha c. 190—192.

CNOCTEPITAATE, PUCYWTE,
KOHCTPYIOWUTE, ®AHTA3YINTE

277. MHOrOKYTHUK PO30MTO HAa TPUKYTHUKU, AKi modapboBaHO B YOp-
HUH Ta O6inuil KOIbOpHU TaK, IO OYAL-AKi ABa TPUKYTHUKU, IO
MaloTh CIILJIBHY CTOPOHY, mmodapboBaHOo B pisHi Kouabopu. [oBe-
IiTh, 110 KiTBKiCTh YOPHUX TPUKYTHUKIB He 0ijIbIlla 32 IOTPOEHY
KiJTbKicTh 0iIMX TPUKYTHUKIB.
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9. LleHTpanbHi Ta BNucaHi Kytn

O3umauvennsa. IleHTpaJdbHUM KYTOM KOJAa HAa3UBAKTh KYT
3 BEPIINHOIO B I[EHTPi KoJa.

Ha pucynrky 76 xytr AOB — nentpanbuuii. CTOPOHHN IILOTO KyTa
mepeTuHAaThb Koo B Toukax A i B. I1i TouKu ginATh KOJIO Ha ABi myru,
AKi BumijieHO HA PUCYHKY 76 pisuuM KoabopoM. Touku A i B Ha3WBalOTH
KiHIIIMU TyTrd, BOHU HaJEXKaTh KOXKHIA 3 BumimeHux ayr. KoxxHy i3
MUX AYT MOMKHA MO3HAYUTHU TaK: UAB (YUTAOTh: «ayra AB»).

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

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

Age 3a 3anucom UAB He MOKHA PO3PISHUTHU AYT'H HAa PUCYHKY 76.
Ao Ha AKilick i3 ABOX Oyr MO3HAYUTU TOUKY (HA PUCYHKY 77 Iie
Touka M), To 3po3yMiJo, 1110 mosHaueHHA JAM B BiTHOCUTBHCA [0 «CHU-
HBOI» ayru. fKIimo Ha omHii i3 aBox ayr AB BigMiueHO TOUYKY, TO IO-
MOBHUMOCS, IO IT0O3HAUEHHS UAB BiTHOCUTBCA [0 AyTH, SKiil IIA TOUKa
He HaJeXKUTh (Ha pUCyHKY 77 Ie «3eJeHa» ayra).

Hyra AB HaneXuTh IeHTpanbHoMy KyTy AOB (puc. 77). ¥ mmbomy
BUIIAIKY TOBOPSATH, 110 IleHTpaabHuil KyT AOB cniupaeThesa Ha ayry AB.

Kosknua gyra xosa, ik i Bce K0Jio, Ma€e rpagycHy mipy. I'padycry mipy
8¢b020 KoJa 88axcalomy pisHoto 360°. k1o menrpanbauii Kyr MON cnu-
paetbeda Ha ayry MN (puc. 78), To rpagycHy mipy nyru M N BBaKamTh
piBHOIO rpaaycHiit mipi Kyra MON i zanucyiorb: UMN = ZMON (uura-
I0Th: «T'pagycHa mipa gyru M N mopiBHIOE rpagycHiit mipi Kyra MON »).
T'panycuy mipy nyru MEN (puc. 78) BBa:kawoTh piBHOIO 360° — L/ MON.

Ha pucyury 79 300pakeHo K0Ji0, Y SKOMY IIPOBEIEHO IBa MepIeH-
muryaapaux giamerpu AB i CD. Tomi VAMD = 90°, UACD = 360° —
- 90° =270°, UACB = UADB = 180°. Ko:xuy 3 nyr ACB
i ADB masuBaioTh miBkoaoMm. Ha pucynky 79 miBkosamu
e tako:x nyru CAD i CBD.

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

Byodv-axa xopda cmszye 06i dyzu, cyma zpadycHux
Mip axux dopisHioe 360°. Puc. 80

A
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Osnavennsa Bonucanum KYTOM KOJa HAa3UBAIOTh KyT, BepIINHA
AKOT0 HAJEXKHUTDh KOOy, a CTOPOHM IIEePEeTUHAIOTHh KO0JIO.

Ha pucynry 81 kyr ABC — Buucanuii. [lyra AC HaJIeKUTh IILOMY
KyTYy, a nyra ABC — He HaJIeXKUTh. Y TAKOMY BHUIIJJKy I'OBODPATH, II[0
Brnucanuii KyT ABC cuupaersesa Ha ayry AC. Tako:x MO)KHa cKasaTu,
1o Buucauuii Kyr ABC cnupaetbes Ha xopay AC.

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

Hoeedenna. © Ha pucysky 81 xyr ABC suucanwuii. J[oBegemo,

mo ZABC = % UAC.

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

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

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

-1 _1
=5 £A0C =~ UAC.

B B B
/]
/[
A A
C C K C
Puc. 81 Puc. 82 Puc. 83

Bunmagox 2. lleatp O HATEKUTDH KYTY, IPOTE He HATEKUTD KOTHINA
i3 #ioro cropiu (puc. 83).
IIposememo giamerp BK . 3riguo 3 moBemenum LABK = % UAK, /KBC =

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

Bunmagox 3. llearp O He HameKUThb KyTy (puc. 84).
JJ1g TpeThoro BUNAAKY IIPOBEIITH HOBEAEHHS CAMOCTIiHHO. A

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

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

HoBeniTs 1i BIacTUBOCTI caMOCTiNiHO.
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7

Puc. 84 Puc. 85 Puc. 86
O—rr 3agaual (BracTuBicTh KyTa MiX JOTHYHOI Ta XOp-
now). Bigpisok AB — xopza koja i3 menTpom O (puc. 87). Uepes
TouKy A npoBeneno goruuny MN. IloBeniTs, 10 AMAB:%UAB
i LNABzéuAKB.

Poszs’azanns. IllpoBenemo miamerp AD (puc. 87). Toxi kyr B mo-
piBHioe 90° gk BOmcaHmuii, 110 COIUpPaEThbcA Ha miamerp AD. ¥V mpsamo-
KyTHOMY TPUKYTHURY ABD /2 + /3 = 90°. Ockinbku MN — nmoTudHa,
T0 Z/DAM = 90°. Tomi £1 + Z3 = 90°. Orpumyemo, 1o L1 = £2.

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

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

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

Poss’azanna. Ha pucyaky 88 300pakeHo kKoJio i3 mearpom O i Tou-
Ky M, siKa JeXUTh 1034 IIUM KOJIOM.

Hexait X — Taka TouKa KoJia, 1o npama M X e gotuuHoio (puc. 88).
Toxi kyr M XO upamuii. OTike, H0T0 MOKHA PO3TJIALATH AK BIIUCAHUN
y KoJi0 3 miamerpom MO.

IIpoBenenuii anaJris mokasye, ik IPOBECTH MOOYIOBY.
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E ITo6yayemo Bimpisoxk MO Ta pos3miiumMo
‘\ iioro HaBmia (pumc. 89). Hexaii Touka K —
M A toro cepeauna. ITo6yayemo xoso pamiyca KO

"/ i3 mentpom K. Ilo3HAUMMO TOUKU IIePETUHY
J

moOymoBaHOrO Ta maHOro Kim 6yxkBamu E i F.
F Toni xoxHa 3 npamux ME i MF e mykaHo0
JTOTUYHOIO.
Puc. 89 CupaBai, kyt M EO popiBaioe 90° gk Buca-
HUIT KT, 1110 coupaeThesa Ha giamerp MO. Bigpisok OE — paziyc naHoTO
kxozna. Toxi 3a o3HaKoi0 moTuuHOi nmpsama ME — mykana goruusa. @

'l) 1. 9kuin KyT HA3MBaAIKOTb LLEEHTPaslbHUM KYyTOM Kona?
® 2. 9k Ha3MBalOTb YaCTUHM Kona, Ha AKi AiNaTb MOro ABi TOYKN?
3. 9knM cMMBOMOM MO3HaYaTb Ayry kona?
4. Y akoMy BUNAaKy roOBOPSiTh, LLLO LIEHTPANbHUIA KYyT CIMPAETbLCA Ha oyry?
5. Yomy BBaXalOTb PIBHOIO rpagyCcHy Mipy kona?
6. 9k MoB’A3aHi rpagyCHi Mipy LEHTPaNbHOroO KyTa Kona Ta oyru, Ha siky
LLen KyT CNMpaeTbca?
7. Ckinbku gyr CTArye KoxHa xopaa? YoMy JOPIBHIOE CyMa iXHiX rpagyCHUX
Mmip?
8. Akuih KyT Ha3nBaKTb BNUCAHUM KYTOM Kona?
9. Y akomy BMNaaKy roBopsiThb, L0 BNUCAHUIA KYT CNIMPAETLCA Ha ayry?
10. Yomy OopiBHIOE rpazlycHa Mipa BNMCaHoro kyta?
11. 9Ky BnacTuBiCTb MalOTb BNUCAHI KYTW, WO CNNPATLCH HA OOHY N Ty
camy ayry?
12. Aknm € BAncaHui KyT, WO CNMPaeTbCs Ha giameTp?

BMPAB/ HTT

278.° Yomy mopiBHIOE IpafycHA Mipa IeHTPaJIbHOTO KyTa KoJa, AKWMI

CIMPAETHCA HA AYTry, IO CTAHOBUTH: 1) % KoJsa; 2) % KOJIa;
1 2

3) = xoxa; 4) = Koua?

) 5 Ko ) g Ko

279.° 3uaiigiTh rpagycHi Mipu ABOX AYT KoJia, HA AKi #ioro giaATsh aBi
TOUYKHU, AKINO I'pagycHa Mmipa oxHiei 3 myr Ha 80° GinbIina 3a rpa-
AycHY Mipy Apyroi.

280.° 3maiifgiTe, rpaAycHi Mipu ABOX IyT KoJia, Ha AKi #oro AijiaTs aBi
TOUKH, AKIIO I'PagyCcHi Mipu 1mux Ayr BigHOCATHCA aK 7 : 11.
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281.° 3HaiigiTe rpaiycHy Mipy Oyru, SKy ONHNCYe KiHEIb TOAWHHOI
crpinku: 1) 3a 2 rom; 2) 3a 5 rom; 3) 3a 8 rom; 4) 3a 30 xB;
5) 3a 12 rogm.

282.° fki 38 KyTiB, 300paskeHux Ha pucyHKy 90, € Bnucanumu? Ha ary
IYTy COUPAEThCA KOKHUN i3 BOHMCAHUX KYyTiB?

Puc. 90 Puc. 91

283.° Ha pucynky 91 sobpaxeno Koo i3 meaTpom O. S3HANIITD:
1) xyr BDC, akmio /BAC = 40°;
2) kyt BEC, saximo ZBOC = 70°;
3) nyry CE, aximo ZCDE = 80°;
4) nyry DBA, skimo UDBA = 300°.

284.° 3HalAiTh TOMUJIKA Ha PUCYHKY 92.

95°

Touka O — 1EHTpP KoJja

Touka O — IeHTP KoJa

0 2

Puc. 92
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C K

Puc. 93 Puc. 94 Puc. 95

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

286.° Ha pucyury 93 UAB = 74°, ZABC = 68°. 3uaiigits ayry BC.

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

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

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

O—17 290.° Ha pucysky 96 xopau AB i CD pisHi. B
Hosexnits, mo VAMB = UCND.

O—rr 291.° HoBeniTe, 110 Kosu nBi ayru Koma M

piBHi, TO piBHI If X0pAU, AKi IX CTATYIOTH. D
292.° Touxku A, B i C giiaTh KOJIO Ha TPU AYyT'HU A
Tak, mo UAB : UBC : uAC =1 : 2 : 3. N
3HalgiTe KyTu TpuKkyTHUKa ABC. C
293.° BepmiuHu piBHOOEJPEHOTO TPUKYTHU- Puc. 96

kKa ABC (AB = BC) ginartp ommcaHe Ha-
BKOJIO HBOT'O KOJIO Ha TpU nyru, npuuyomy UAB = 70°. 3HaigiTh
KyTu TpukyTHUuKa ABC.

294.° Kinmi giamerpis AC i BD KoJja IIOCJiJOBHO CIIOJYYUIN TakK, IO
yTBOpUBCA YOTUPUKYTHUK ABCD.
1) Busnaure Buja yorupukytaura ABCD.
2) Bmuaitigite ayru AB, BC, CD i AD, axmo LABD = 80°.

295.° TocTpuii KyT IPAMOKYTHOTO TPUKYTHUKA NTOPiBHIOE 32°. 3HAUIITH
rpagycHi Mipu nyr, Ha AKi BepIIMHU TPUKYTHUKA AiJIATH KOJIO,
omnrcaHe HAaBKOJIO HbOT'O, Ta PAAiyc IILOTO K0JIa, AKIIIO0 riIoTeHy3a
IaHOTO TPUKYTHHUKA AOPiBHIOE 12 cMm.
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O=rr 296." IToBeniTh, 1[0 KOJIU BIUCAHWH KYT € MPAMHUM, TO BiH CIIH-
paeThes HA IgiaMeTp.

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

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

- % (UAC — UBD).

o %
D A wc
c B
C

Puc. 97 Puc. 98 Puc. 99

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

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

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

302.° Koso, mobynoBame Ha cTopoHi AB TpukyrtHuka ABC gk Ha mia-
meTpi, meperuHae croporu AC i BC y Ttoukax M i K BigmosigHo.
HoBexnitw, 1o Biapisku AK i BM — Bucotu TpukyTtHuKa ABC.

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

O=rr 304." IoBexitTs, mio rpagycHi Mipu AyT Koja, AKi MicTaThCA MixK
IBOMaA MapajieIbHUMU XOpIaMU, PiBHi.

305." Bepmunu kBagpata ABCD nexxath Ha Kouti. Ha nysi AB mosHaueHO
IoBinbHY TOuKy M. IoBenits, mo LAMD = /CMD = Z/CMB.
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306.° KyT nmpu BepiiuHi piBHOOEIPEHOr0 TPUKYTHUKA AopiBHIOE 56°. Ha
6iuHili CTOPOHI TPUKYTHUKA AK Ha JiaMeTpi moOyZ0BaHO IIiBKOJIO,
dAKe iHIII CTOPOHU TPUKYTHUKA MiJIATH HA TPU AYyTU. SHANIITH
TpajycHi Mipu yTBOPEHUX IYT. oC
307.” fIk, KopuCTyIOUHNCH JIKIIIe KOCUHIEM, 3HAHUTU
LEHTP JaHOro Koja?

308.”" Tarno K00, y AKOMY IIpOBemeHO miamerp AB, A B
i mosumaueHno Touky C mosa Kosom (puc. 100).
fAK, KoOpHUCTYyOUNCH JIUIIE JIiHiAKO0I0, IPOBECTH
yepes Touky C mpsaMmy, IO MePHeHAUKYJIIpHA
1o mpamoi AB? Puc. 100

309.” IIBa Kosla MaiOTh €AUHY CIiIbHY TOUKYy M. Uepes Tourky M mpo-
BeleHO ABi mpAMi, AKi mepeTwHaOTh AaHi Koja. Touku iXHBOTO
HepeTuHy 3 KoJaMu, BiAMiHHI Big TouKm M, CIOJIyUYeHO XOpAaMU.
JloBemiTh, 1110 IIi XOpAMW mapajesbHi.

310.” o xoja, OomMCaHOTO HaBKOJIO TPpuUKyTHuKa ABC, mpoBegeHO
B Toulli B moTtuuny, Aka mepermHae npamy AC y Toumi D.
Bigpisok BM — 06icekTpuca TpukytHuka ABC. I[oBeniTh, III0
BD = MD.

O=rr 311.* Tano Bimpisoxk AB i kyT a. 3HaiifiTh reoMeTpuYHe MicIie
Touok X Takux, mo LAXB = a.

312.* IIobymyliTe TPUKYTHUK 32 CTOPOHOIO, IPOTHIECKHUM I KyTOM
i BUCOTOI0, ITPOBEIEHOIO A0 JAHOI CTOPOHU.

313.% IloOyayiiTe TPUKYTHUK 34 CTOPOHOIO, HMPOTUIEKHUM I KyTOM
i MemiaHOI0, TPOBENEHOIO IO MaHOI CTOPOHM.

314.* IlobyayiiTe mapaJjenaorpaM 3a ABOMAa CTOPOHAMM Ta KYTOM Mi
miaroHaJIAMU.

315.% TloOyayiiTe mapajejiorpaM 3a KyTOM 1 ABOMAa JiaroHaJIsMu.

316.* ¥V npamorkyTHOMY TpuKyTHUKY ABC Ha Karteri AC aK Ha miamerpi
mo0yo0BAaHO KOJIO, II[0 IepeTuHaE rinmorenysy AB y Touri E. Yepes
TOuKky E IIpoBeJeHO HOTHUYHY OO0 KoJa, ska meperuHae Karer CB
y Touri D. JloBeniTs, 1o TpuKyTHUK BDE piBHOOEIpeHM!IA.

317.* ano Bigpiszok AB. 3HAAIiTL reoMeTpUUHE Miciie TOUOK X TaKUX,
110 TPUKYTHUK AX B IpAMOKYTHUM.

318.% BicekTpuca Kyta A TpukyTHuka ABC mepeTwHae omucaHe Ha-
BKOJIO HBOT'0O K0J10 B Toulli D. Touka O — 1eHTp BOMCAHOTO KoJa
TpurkyTHuKa ABC. [oBexits, 1m0 DO = DB = DC.

319.* Bicexrpucu KyTiB A, B i C tpukyranka ABC NnepeTuHAIOTH
onrcaHe HaBKOJO HBOTO KOJIO B Toukax A,, B, i C, BignosigHo.
Hosenits, mo A,B, 1 CC,.
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320.* Ha pucyury 101 zo0paskeHo aBa KoJja
iz menrpamu O, i O,. ITobynyiiTe nps-
My [, SKa JOTUKAaEThCA 0 IUX KiJ TakK,
110 TOUKHU JOTUKY JIeXKaTh B OAHIN HiB-
miIomuHi BigHOCHO mpamoi 0,0, (Taky
MPAMY HA3UBAIOTHh 30BHIIIHHOKO CIiJIb- Puc. 101
HOI0 TOTUYHOIO 10 IBOX MHAHUX Ki).
321.% TlobyayiiTe TPUKYTHUK:
1) 3a CTOPOHOIO, MIPOTUIACKHUM iif KyTOM i pamiycoM BIIHCAHOTO
KOJIa;
2) 3a CTOPOHOIO0, IPOTUJIEKHUM iii KYTOM i Memiamoi0, MpoBeIeHOI0
IO APYroi CTOPOHM.

roTYEMOCS 0,0 BUBYEHHSA HOBOI TEM I IS

322, Ilepumerp tpukyTHuka ABC nopiBHioe 30 cm. Touka ZOTHUKY
BIIMCAHOTO KoOJia OO0 cTOpoHU AB minuTh ii y BigHoImenui 3 : 2,
paxyiouu Bij BepInuHU A, a TOUKA JOTUKY a0 cropouu BC Bin-
nmaneHa Bix Bepruau C Ha 5 cM. S3HAUAITH CTOPOHU TPUKYTHHUKA.

323. o koia, BimcaHoro B TpukyTHUK ABC,
mpoBeneHO Tpu potuuHi (puc. 102). ITe- B
pUMeTpU TPUKYTHUKIB, AKi 111 foTUUYHI
BiITMHAIOTH BiJ MaHOTO TPUKYTHHUKA,
JnopiBHOOTE P, P, i P,. 3HaiiniTe me-
pumetp TpukyTHUKa ABC.

324. VYcraHOBiTH BUI TPUKYTHUKA, y AKOrO0 A T 7 C
IIEHTD OIMCAHOI'0 KOJIa HAJIEXUTHb Me-
miawi. Puc. 102

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

CNOCTEPIFAUTE, PUCYWTE,
KOHCTPYIOWTE, ®AHTA3YMNTE

325. Kaitunku KBagpata po3mipom 100 x 100 kiiTrHOK posdapboBaHO
B IlIaX0BOMY IOpAAKY. KBagpaT pospisanu Ha KBaapaTH, CTOPOHU
AKUX MICTATH HEIapHY KiJbKiCTh KJIITHHOK, i B KOXKHOMY TaKOMY
KBaJparTi MO3HAUYUIN ITeHTPANTbHY KIITUHKY. [[oBeaiTh, 110 6iaux
i YOpHUX KJIITHHOK II0O3HAUYEHO IIOPiBHY.
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@ MEPLUA 3AAAYA MEPLLOI I
BCEYKPAIHCbKOI OJIIMMIAAN
IOHUX MATEMATWKIB

CroogxiBaemocs, 1o 3agava 316 Bam cromobasiacs i Bu Biguynum pa-
IicTs ycmixy, po3B’ssaBinu ii. I]a samgauva BapTa yBaru ime it Tomy, Io
B 1961 p. came ii ymMOBOIO IMOUMHABCA TEKCT mepIiroi BceyKpaiHCbKOI
oJimMIIiagy IOHMX MaTeMaTHKiB.

Vzarami, maremaTuuHi ogimMmoiazum B YKpaiHi MaioTh TJaBHIO TpPagu-
mifo. Ilepmra michbka osiMITiaza IoHMX MaTeMaTHUKiB BigOysracs B 1935 p.
B KueBi. 3 Toro vacy munyJio moHaz 80 pokis, i 3a I1i poKku MaTeMaTUYHi
osimMmiazu cranu AJsA 6araTboxX TAJAHOBUTUX MIKOJAPIB i IIKOJAPOK
mepIinM KPOKOM Ha IILIAXY A0 HAayKoBoi TBopuocTi. ChoromHi Takxi
imena, ax O. B. Iloropemnos, C. I'. Kpeita, M. O. KpacHocenbCbKUiA,
B. T'. Opiadennn, Bizomi B ychoMy HayKOBOMY cBiTi. ¥Yci BoHU B pisHi
PoKU OyJIM IEePeMOKIIMN MaTeMATUUYHNX OJiMIriag B YKpaiHi.

XoueMoO i3 3aJOBOJIEHHAM B3a3HAYUTHU, IO U 3apas MaTeMaTUYHi
omimMmianu B YKpaiHi gyske monynasapHi. [lecATKM THCAY IIKOJIAPIB
i MIKOJIAPOK Halllol KpaiHu Ha PisHUX eTamax 0epyTh y4acTh ¥ IbOMY
MareMaTuuyHOMY 3MaranHi. [lo opranisarii Ta mpoBegeHHs osrimmian 3a-
JIy4aroTh HAYKOBY Ta OCBITSHCHKY CIIiJbHOTY. CamMe 3aBIAKY eHTy3iasMy
Ta mpodecioHamiamMy 1iei cumisbHOTM KoMaHAa YKpaiHuM TigHO mTpen-
CcTaBJIsg€e HAIy KpaiHy Ha MIKHApPOAHUX MaTeMaTHUUYHUX OJIiMIiazax.

Pagumo it Bam, J1100i BOCBMUKJIACHUKHW Ta BOCHBMUKJACHUIIL, OpaTu
y4JacTb y MaTeMaTUUYHUX oJgiMmiagax. Hukye Mu HaBOAMMO TEKCT MIEPIIIol
BceeykpaiHcbKol osiMmiaay IOHUX MaTeMaTuKiB. BumpoOyiiTe cBoi cuu.
1. V¥V npamoxyTtHOMy TpuKyTHUKY ABC Ha Kateti AC aK Ha miamerpi

mo0ym0BaHO KOJO, 1[0 ImepeTuHae rimorenysy AB y Touri E. Yepes

Touky E TpoBemeHO NOTHUUYHY OO0 KoJa, AKa mepetmHae Karer CB

y Tourni D. loBenits, m1o TpukyTHUK BDE piBHOGEIpEeHMIA.

2. ¥V miomuHi posmileHo n 3y6uacTuX KOJIiC Tak, IO HepIie 34YeIrie-

He 3 IPyruM, Apyre — i3 Tperim i T. 1., a OCTaHHE — 3 HEPIITNM.

YV AKUX BUMAAKaX MOMKYTH PyXaTHUCs KoJjieca Takoi cucreMu?

3. O6umcaiTh KyTH piBHOOEAPEHOI0 TPUKYTHUKA, ¥ IKOMY II€HTPH BIIHU-

CaHoT0 ¥ OIMMCAHOTO KiJI CMMEeTPUYHI BiTHOCHO IIPAMOI, 10 MiCTUTH

OCHOBY TPUKYTHHKA.

> n® n
——+— TaKOMX
120 24 30

4. JloBemiTs, IO IPW KOYKHOMY I[iJIOMY 7 BUpas3

HabOyBae€ IiJiNX 3HAUEHb.

5. IlobymyiiTe TPUKYTHUK 3a ABOMA JAHUMU TOUYKAMHU, IO € OCHOBAMU
BUCOT, ONYIEHNX Ha ABi CTOPOHU IIHOTO TPUKYTHUKA, Ta IPAMOIO,
Ha AKill pO3MiIlleHO HOTO TPETI0 CTOPOHY.
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10. OnuncaHe Ta BNucaHe Kona HOTUPUKYTHUKaA

Oznauvennsa. Koxo Ha3MBalOThL ONMCAaHUM HAaBKOJO YOTHPH-
KYyTHHKAa, AKII0 BOHO IIPOXOINTH Uepes3 yci HOro BepUINHH.

Ha pucynky 103 300pakeHO KO0JIO, OmHCcaHe HaBKOJO YOTUPU-
KyTHuKa ABCD. ¥V 1boMy pasi TaKoK TOBOPSATH, IO YOTUPUKYTHUK
BIMCAHUN ¥ KOJIO.

Teopema 10.1. Axuy0 vomupukymHuK € 6nUCAHUM Y KOLO, MO
cyma Lozo npomunexcHux kymié dopienioe 180°.

Hoeedennsa. © Hexait yorupukyTHuk ABCD BmnmcaHo B KOJIO
(puc. 103). Hosememo, 1mo LA + Z/C =180°1 /B + /D = 180°.

Ockinbku Kyt A i C € Bnucauumu, 1o LA = % UBCD i /ZC= % w DAB.

Maemo: UBCD + UDAB = 360°. Toxni ZA + ZC = 180°.
Amnajoriuno mMosKHA mokasaTtu, 1o £B + /D = 180°. A

Bu 3HaeTe, 1m0 HaBKOJIO OY/Ib-AKOTO0 TPUKYTHUKA MOYKHA OIMCATH
KoJio. IIpore He OyAb-IKHII YOTUPUKYTHUK MAE€ TAKy BJIACTHUBICTD.
Hamnpukiam, HeMOMKJINBO OMKUCATA KOJO HABKOJIO IIapaJjejorpama, Bij-
MiHHOIO BiJf IpAMOKYTHHKA. Po3misHaBaT YOTUPUKYTHUKHN, HABKOJIO
SAKUX MOKHA OMUCATHA KOJIO, Ja€ 3MOTYy TaKa TeopeMa.

Teopema 10.2 (o6eprerna mo teopemu 10.1). Axuo 6 womu-
PUKYMHUKY cyma npomunexcnux kymié dopientoe 180°, mo nasrono
Hb020 MOX}CHA ONUCAmMU KOLO.

Hoeedenna. ® PosraaHeMo 4oTUPUKYTHUK ABCD, y axomy
/A + ZC = 180°. HoBememo, 1110 HABKOJIO HHOTO MOXKHA OMMUCATH KOJIO.

IIpunycTumo, 1110 HABKOJIO I[HOTO YOTUPUKYTHUKA He MOJKHA OIuca-
TH Koy10. OIUIIIEMO KOJIO HABKOJIO TPUKYTHUKA ABD. 3a IpUNyIeHHAM
Touka C He HaJIEKUTh IILOMY KOJIy. TOMYy MOYKJIMBI IBa BUNAAKU.

Bunagox 1. Touxka C JeXUTh 034 ONUCAHUM KOJIOM TPUKYTHU-
kKa ABD (puc. 104).

Hexaii croporna BC neperunHae Kojo B Touni C,. YoTUPUKYTHUK
ABC,D Bnucarno B kojno. Toxi 3a Teopemoro 10.1 orpumyemo, IIfo

B B

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

Or:xe, Touka C He MOJKe JIeXKaTH 11034 KOJIOM, OINMCAHUM HaBKOJIO
TpukyTHuUKa ABD.

Bunmagox 2. Touka C neXuTh ycepequHi OIMCAHOTO KOJia TPU-
KyTHuka ABD (puc. 105). MipKyoun aHaJoTiyHO, MOMKHA IIOKa3aTH,
mro Touka C He MOXKe JIe;KaTH BCepPeanHi posrasaayBasnoro koJja. Ilepe-
KOHalTecs B I[bOMY CAMOCTIiHfHO.

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

Puc. 105 Puc. 106 Puc. 107

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

SKIIO YOTUPUKYTHUK BIMCAHO B KOJIO, TO iCHY€ TOUKAa, PiBHOBij-
JajieHa Bix ycix fioro BepiiuH (IleHTpP ommcaHoro Koja). II[o6 sunaiiTu
I[}0 TOUKY, JOCTATHBO SHAUTHU TOUKY IIEPETUHY CEPeANHHUX IIePIeH/IU-
KYJSpiB ABOX CYCiAHIX CTOPIiH YOTHUPUKYTHUKA.

Osuauvennsa. Koso Ha3MBalOTh BIUCAHNUM y YOTHPHKYTHHK,
SAKII0 BOHO JOTHUKAETHCA A0 BCiX HOTO CTOPiH.

Ha pucynakry 106 306paskeHo0 K0JIO, BIKCaHe B YOTUPUKYTHUK ABCD.
¥ npoMy pasi TaK0K FOBOPATH, 10 YOTUPUKYTHUK OMMCAHUN HABKOJIO
KoJa.

Teopema 10.3. Akwo woMupukymHuK € ONUCAHUM HABKONLO
KOoLa, Mo cymu 11020 NPOMULEHHUX CMOPIH Pi6Hi.

Hosedennsa. © Hexail yorupukyrank ABCD ommcaHO HaBKOJIO
Koua (puc. 107). Hosememo, o AB + CD = BC + AD.

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

OcCKiJIbKM BiIpidKu OOTHMYHUX, IIPOBENEHUX OO KOJa uepes ONHY
TOUKy, piBHi, T0 AK = AM, BM = BN, CN = CP, DP = DK. Hexaii
AK =a, BM =b, CN =c¢, DP =d.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



N 10. OnwncaHe Ta BIMCaHe KONa YOTUPUKYTHMKa 65

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

Bu 3maere, 110 B OyAb-AKUN TPUKYTHUK MOKHa BIHCATH KOJO.
IIpore He OyAb-IKUI YOTUPUKYTHUK MAa€e Ii0 BiaacTuBicTb. Hanpukian,
HEeMOJKJIMBO BIIMCATH KOJIO B IPIMOKYTHUK, BIIMiHHMN Big KBajapara.
PoanisnaBaTu YOTUPUKYTHUKH, ¥ AKi MOKHA BIIMCATU KOJIO, JAE 3MOTY
TakKa Teopema.

Teopema 10.4. Axu,0 6 onykaomy HYOMUPUKYMHUKY CYMU NPO-
MUNEHHUX CMOPIH Pi6Hi, MO 6 Hb020 MONHCHA énUCAMU KOJLO.
Hosedennsa. ® PosrisaaeMo onyKauil yotupukyTHuk ABCD, y aKo-
My AB + CD = BC + AD. JloBenemo, 1110 B HHOT'O MOKHAa BIIUCATU KOJO.
Hexaii GicekTpucu KyTiB A i B meperuHa- c
orbed B Toutri O (puc. 108). Toxi Touxka O piBHO- B 1 C
Bigmamena Big cropin AB, BC i AD. Ot:xe, icuye g 1
K0J10 i3 meHTpOoM y TouIli O, AKe HJOTUKAETHCA JO }‘
TPHOX ITUX CTOPIH. A L\ J
IIpunyctumo, 110 11e KOJIO He JOTUKAETHCA 10 D D
croporu CD. Toxi MoKJIUBi 1Ba BUIIAIKU. !

Bumnmagoxk 1. Croporna CD He Mae CHiIbHUX Puc. 108
TOYOK 3 IIOOYJOBAHUM KOJIOM.

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

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

IIpore 3a ymoBOIO

AB + CD = BC + AD. (2)
Bigrimemo Big piBaocTi (2) piBHicTE (1):
CD - C,D,=BC - BC, +AD — AD,.

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

IIa piBHiCTH cyIlepeuyuTh TBEPAKEHHIO, JOBEIEHOMY B KJIIOUOBIli
sagaui m. 1.

Or:xe, croporHa CD moBUHHA MATH CHLIbLHI TOUKU 3 PO3TJIALYBAHUM
KOJIOM.

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

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

TakuM YMHOM, IIPUITYCTUBIIH, 1[0 TOOYZ0BaHEe KOJIO HE JOTUKAETHCA
o croporu CD, MU OTPUMAJIN CYIEPEUHICTh. A
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SIKIII0 YOTMPUKYTHUK ONMCAHO HABKOJIO KOJIa, TO iCHYy€ TOYKa, PiB-
HOBiAmaseHa Bif ycix fioro cTopiH (1eHTp BIucanoro koJa). 11106 suaii-
TH II}0 TOUKY, JOCTATHHO 3HAWTHU TOUKY HepPeTUHY O0iCeKTPUC ABOX CY-
CiIHIX KyTiB IIbOTO YOTHUPUKYTHUKA.

O—rr 3agaua (08HaKa HAJEMXHOCTI
YOTUPHOX TOUYOK OZHOMY KoJay). Touku A,
M, N, B raxki, mo LAMB = ZANB, upudomy
Touku M i N jgexaTh B OAHil IIiBIJIOIMHI Bij-
HocHO mpamoi AB. loBexniTk, 1o Touku A, M,
N, B jmexxaTb Ha OTHOMY KOJIi.

Posé’szannsa. Hexait /AMB=/ANB=q..
HaBrkosio TpukyTHuka AMB onuiieMo KOJO
(puc. 109). Hexa#ti C — poBimbHaA TOYKa
KoJla, sKa He HaJdeXKurtb nysi AMB. Toxi do-

Puc. 109 TupuKyTHUK ACBM BOucaHo B KoJio. 3Bigcu

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

3a Teopemoio 10.2 HaBKoJIO YOTUPUKYTHUKA ACBN MOXHA OMUCATH
Koso. OckinbKu HaBKOJO TPUKYTHHUKA ABC MOKHA OMUCATH TiJIbKHU
O/lHe KO0JIO, TO IILOMY KOJy HajlexaTb gk Touka M, Tak i Touka N. @

'l) 1. 9lke KOS10 Ha3MBaKTb ONMUCAHMUM HAaBKOJ1I0 YOTUPUKYTHMKA?

® Y aKkoMy BMMNaaKy roBOpPsATh, LLO YOTUPUKYTHUK BIMCAHUIA Y KONO?

$IKy BNaCTUBICTb MaIOTb KYTU HOTUPUKYTHMKA, BMMCAHOrO B KOO?

3a gK0i yMOBUM HABKOJ10 YOTUPUKYTHMKA MOXHA ONMCaTX KONo?

$lke KONo Ha3MBAKOTb BINCAHUM Y YHOTUPUKYTHUK?

Y 9KkOMy BUNaaKy roBoOpsiThb, WO HOTUPUKYTHUK ONMCAHUI HABKOO Kona?
7Ky BNaCTMBICTb MalOTb CTOPOHM YOTUPUKYTHMUKA, ONMUCAHOIrO HAaBKOIO
kona?

3a 9Koi YMOBU B YOTUPUKYTHUK MOXHA BNMCaTN KONO?

Noakroh

®

v X NMPAKTNYHI SABOAHHS I

326.° HakpecsiTh IpAMOKYTHHUK 3i cTropoHamMu 2 c¢m i 3 cm. OnumriTs
HABKOJIO HHOTO KOJIO.

327.° HakpecaiTh MoBibHY PiBHOOIUHY Tpamellito. OmuIiTs HaBKOJIO
Hel KO0JIO.

328.° HakpecuiTs piBHOGIiUHY Tpamellito 3 6GiJbIIIOI0 OCHOBOIO 6 cM,
6iuHoIO0 cTOpoHOIO 4 c¢M i KyTom 60°. BrurriTe y Hei KoJo.
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329.° HakpecaiThs BoBiMbHUI KBagpaT. BoumiiTe y HBOT0 KOJIO ¥ Omu-
IIiTh HaBKOJIO HBOT'O KOJIO.

BMPAB/ HTT

330.° Yu MosKHa OIrcaTH KOJ0 HAaBKOJIO YOTUPUKYTHUKA ABCD, aKIIT0
vioro kytu A, B, C i D BingmoBimHO HOPiBHIOIOTH:
1) 90°, 90°, 80°, 100°; 3) 50°, 70°, 130°, 110°?
2) 90°, 80°, 90°, 100°;

331.° YU MOsKHA OIMCATH KOJ0 HAaBKOJIO YOTUPUKYTHUKA ABCD, aKIITO
vioro kytu A, B, C i D BigmoBifHO mpoOIOPIiliHi uncgaam:
1) 3, 8, 11, 6; 2)4, 5,4, 27

332.° oBexmiTh, 110 MOKHA OIMMCATU KOJO HABKOJIO:
1) Oyab-AKOTO IPAMOKYTHUKA;
2) Oynb-sIK0i piBHOOIUHOI Tpamerrii.

333.° fka TouKa € IIeHTPOM K0JIa, OINCAHOT0 HABKOJIO IPAMOKYTHUKA?

334.° Yu MoxxHA ommcaTH K0JIO HaBKOJIO poMba, IKUil He € KBagpaTomM?

335.° ¥V npamoxkytaury ABCD Bigomo, 1mo AB = 12 cm, ZCAD = 30°.
3HanIiTh pagiyc KoJa, OIIMCAaHOT'0 HABKOJIO JAaHOTO IIPAMOKYTHHKA.

336.° Uu MoKHA BIMCATU KOJIO B YOTUPUKYTHUK ABCD, AKII0 HOTrO
cropouu AB, BC, CD, AD BigmoBigHO MPOIOPIIifiHI yncaam:
1)7,8,12, 11; 2) 7,12, 8, 11?

337.° Cyma aBOX HPOTHUJIEKHUX CTOPiH UOTUPUKYTHUKA, OIKCAHOTO
HaABKOJIO KoOJia, AopiBHIOE 18 cm. 3HAUAITH MepuUMETpP AAHOTO
YOTUPUKYTHUKA.

338.° BiuHa cTopoHa piBHOOiIUHOI Tpaterrii fopiBHIoe 7 cMm. YoMy mopiB-
HIOE IIepUMEeTP AaHOl Tparerii, AKIno B Hel MOXKHA BIIMCATH KOJIO?

339.° ¥V vorupukytaury CDEF, y axuii MoKHa BIucatu Koo, CD =
=6 cm, DE = 8 cm, EF = 12 cm. 3Haugite cropouy CF.

340.° HosexmiTh, 1m0 B OyAb-AKWA poMO MOKHA BIHCATH KoOJO. SIKa
TOUKA € I[EHTPOM KO0Jia, BIIMCAHOTO B PoM06?

341.° Yu MorxHA BIHCATH KOJIO B IIapaJjejorpam, iKuii He € poMoom?

342.° Ilim skuM KyTOM BUAHO OiUHY CTOPOHY Tpalelrii i3 IeHTpa BIU-
caHOro KoJja?

343.° OguH i3 KyTiB poMmba mopiBHIOE 60°, a 6inbIia giaroHaab — 24 cM.
3HaiaiTh pagiyc KoJa, BIIMCAHOTO B AJaHUUA pomoO.

344.° ToBemiTh, 110 KOJU B MPAMOKYTHUK MOKHA BIHCATU KOJO, TO
et IPAMOKYTHUK € KBaJpaToM.

345." IoBemiTh, I1T0 KOJW HABKOJIO poM0a MOYKHA OIMKUCATH KOJIO, TO IeH
poMO € KBaapaToOM.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



68 § 1. HotmpukyTHMKM /|

346.° Cropona AD uvotupukytuuka ABCD € giameTpoM KoJia, OIIUCAHO-
ro HaBKO0JIO HbOT0, ZABC = 108°, Z/BCD = 132°, 3HaliiTh KyTH
BAD, ADC, CAD, BDA.

347.° 3uaigite Kyt yotTupukyTHuKa M NKP, BOUCAHOTO B KOJIO, AKIIIO
/ZMKP = 58°, /MPN = 34°, /ZKMP = 16°.

348." PiBHOOIUHY Tpalielfito BIIMCAHO B KOJIO, IIEHTP SKOT0 HAJIEKUTH
omHiii 3 ocHoB. KyT Mim miaromamamm Tparmerrii, IpOTHIEKHUN
ii Giumiit cTopoHi, mopiBHIOE 56°. 3HalAITE KYyTH Tpalelrii.

349." Bucotru BM i CK rocTpoKyTHOTO TpuKyTHUKa ABC TiepeTuHa-
oThea B Tourii H. HoBexmiTh, mo Touku A, K, H i M jexxaTh Ha
OITHOMY KOJIi.

350.° YV mpAMOKYTHY Tpalelilo BIucaHo KoJio. Touka HOTUKY AiJIUTH
6inbiry GiuHY CTOPOHY Ha Binpiskm 3aBmoBkKH 8 cM i 50 cwm.
3HalgiTL ImepuMeTp AaHOI Tpamerii, AKIIO paaiyc BIKMCAHOTO
KoJia gopiBuioe 20 cM.

351.° Y mpAMOKYTHY Tpalellilo BIHUCAHO K0J0. TouKa SJOTUKY MiIUTH
OinpIry GiUYHY CTOPOHY Ha BiApisKu 3aBAOBKKH 3 cM i 12 cwm.
3HalIiTh pajiyc BIIMCAHOTO KOJIa, SKIIO IIePUMETpP Tpamellii mo-
piBHIOE 54 cM.

352.” IIleHTp KoOJIa, OMMMCAHOTO HABKOJIO TpAIlellii, HAaJeKUTh OiJIbIITii
OCHOBI, a 6iuHAa CTOPOHA JAOPiBHIOE MEHIIil OCHOBi. S3HANAITh KyTH
Tpamerlrii.

353.” [liaronass Tparmeriii, BuucaHoi B K0Jio, mopiBHIOE d. Biuny cTopo-
HY BHUIHO i3 IIeHTpa ommcaHoro KoJa mig kyrom 120°. 3HaigiTh
cepeaHIo JIiHilo Tparmerrii.

354." BiuHi cTOpOHU Ta MeHIIIa OCHOBA PiBHOOIUHOI Tparmeliii JOpiBHIO-
10oTb 6 cM, a oguH 3 ii KyTiB gopiBHIOE 60°. 3HalAiTE pagiyc KoJa,
ONMCAHOT'0 HABKOJIO AAHOI Tpamerii.

355." 3 moBinbHOI Touku M ratera AC mpAMOKYTHOTrO TpuKyTHUKAa ABC
omyireHo nepneHAuKyaap MK ma rinorenysy AB. HoBemiTs, 1110
/ZMKC = /MBC.

356.” 3 mosinpHOI Touku O, KA HAJEXUTH T'OCTPOMY KyTy A, aje He
HaJIeXKUTh MOr0 CTOPOHAM, OomyIleHo mepueHgukyasapu OB i OC
Ha ¥ioro croponu. HoBenits, mo LOAB = ZOCB.

357.* Bicexkrpucu BK i CM TpukyTHurka ABC mepeTMHAIOTHCA B TOU-
ui O, ZA = 60°. 3uaiigite Kyt CMK.

358." Bicekrpucu MA i KB tpukytuuka MNK NepeTUHAIOTHLCS B TOU-
i O, rouku A, N, B i O jgexars Ha OGHOMY KOJIi. S3HAHAITE KyT N.
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359.% Tlosa MpAMOKYTHUM TPUKYTHUKOM ABC Ha #1oro C
rinorenysi AB mno6Gymoano kBazpat ABFD. A
Hosexnite, mo LACO = ZOCB, ne O — TouKa
IepeTuHy AiaroHajiell KBajapara.

360.* Bepminau A i B TpukytHnka ABC i3 mpamum
KyToM C KOB3alOTh II0 CTOPOHAX IIPSIMOr0 KyTa
3 BepmuHOoo0 P (puc. 110). oBexiTh, 110 TOU-
ka C Ipu IIbOMY IIepeMiIlyeThcsA MO BimpisKy.

361.* 3 goBinbHOI TouKn M, SKa HAJIEXKNUTHh KYTY 3 BEPIINHOO A, aje
He HaJIeKUTh 1I0T0 CTOpOHAM, IIPOBeJleHO IepuneHAuKyaapu M P
i M@ mo cropiu xyTra. I3 Touku A mpoBefeHO IepIeHAnKyIap AK
o Bigpiska PQ. IHoBenits, mo L PAK = /MAQ.

362.* ¥ rocrpoxyTHOMy TpuKyTHUKY ABC Binpisku CC, i AA, — Bu-
coru. JloBexiTh, 110 cepelMHHNI NepleHAUKYJIAD Bigpiska C A,
MIPOXOAUTH Uepes cepeauny croponu AC.

363.* Ha 6iuHMX CTOpPOHAX Tpamelil, y AKy MOKHA BIMCATHA KOJO, IK
Ha miaMeTrpax moOy/aoBaHO ABa Koja. JloBemiTh, 1110 Iii KoJjla MaloTh
ONHY CHLIBHY TOUKY.

P B

Puc. 110

BMPABWU ANA NMOBTOPEHHS I

364. UYepes cepenuny miaronaini AC mapamemaorpama ABCD mpoBeieHO
npamy, aka meperuHae cropouu BC i AD. I1a nmpama mepeTuHae
npami AB i CD y Toukax M i K BigmoBigao. Busnaute Bup uo-
TupukyTauka AMCK.

365. V¥V mpukyruuky ABC Binpisox AD — 6GicekTpuca. Yepes Touky D
IPOBEeJIeHO IPAMY, sKa IapajejbHa cTopoHi AC i mepeTuHae
cropory AB y Touni E. Uepes Touky E mpoBeIeHO MPAMY, AKa
napajsenbHa ctopoHi BC i mepetunae cropouy AC y touti F. ITo-
BemdiTs, 1m0 AE = CF.

366. Bucora BM pomba ABCD, omyilieHa 3 BepIIUHU TYIOTO KyTa Ha
cropouny AD, neperunae miaronans AC y Touni K, /BKC = 64°.
3uangite Kyt ABC.

CI'IOCTEPIFAvI7ITE, PI/ICYI7ITE,v
KOHCTPYIOWUTE, ®AHTA3YWNTE

367. Yu morkHa KBaapaT po3pisaTu Ha TUCAYOKYTHUK i 199 m’aru-
KYTHUKIB?
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3ABJAHHS Ne 1 «TEPEBIPTE CEBE» B TECTOBI/ ®OPMI

1. fdxum i3 HaBegeHUX cmocobiB MOXKHA IIO3HA- N
YNTU YOTUPUKYTHUK, 300paKeHUl HA PUCYH-
Ky 1117
A) MPQN; By NPMQ; M P
B) QM NP; T') QNPM. 5

2. fAKi KyTu MOKe MaTH YOTUPUKYTHUK?
A)Yorupu Tynux KyTu; Puc. 111
B) yoTupu roctpux KyTu;
B) nBa Tynux i gBa mpAMUX KYyTH;
T') nBa mpAMUX KyTH, OOUH TOCTPUU KYT i OAUH TYOUH KYT.

3. Y UOTUPUKYTHUKY KOKHA CTOPOHA MOPiBHIOE OAHIiM i Ti#t camiii fioro
miaronamai. YoMy HOPiBHIOIOTHL KYTU YOTUPUKYTHUKA?
A) 60°, 60°, 120°, 120°;
B) 60°, 120°, 90°, 90°;
B) 90°, 90°, 90°, 90°;
T') 150°, 30°, 150°, 30°.

4. BicexTpuca KyTa mapajejorpamMa IiJIuUTh HOro CTOPOHY HABIILJI.
Yomy AOpPiBHIOIOTH CTOPOHU ITapaJjiejiorpamMa, AKIIO HOTo IIepuMeTp
mopiBaioe 30 cm?

A) 5 cm, 10 cwm; B) 7 cm, 8 cm;
B) 6 cm, 4 cMm; T') 3 cm, 12 cm.
5. YoTUPUKYTHUK € IapajejorpamoM, SAKII0:
A) y HBOTO € IBi mapu PiBHUX CTOPiH;
B) y uboro € nBi mapu piBHUX KYTiB;
B) xoskHaA miaroHasb MiJUTH HOTO Ha MBa PiBHUX TPUKYTHUKU,
T') y HbOTO TPU CTOPOHU PiBHI.

6. fdxe 3 maHUX TBepIKeHb HelpaBUIbHE?

A)YoTUPUKYTHUK, AKUA OJHOUACHO € i poMOOM, i IPAMOKYTHHU-

KOM, — KBajpar;

B) mapanenorpam, y AKOro miaroHasi piBHI i mepneHIUKYIAPHI, —
KBajapar;

B) mapanenorpam, y ssKoro Bci KyTH mpsami # amiaromaii piBHi, —
KBajpar;

T') pom0, y AKoro miaromaJsi piBHi, — KBajgpar.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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7. Y rpurkytauky ABC Touxku M i N Hajme:XaTb BiAmoBigHo croponam AB
i BC. Bigpisoxk MN € cepeqHbOIO JIiHi€l0, SIKIIO:
A) MN || AC;

B) MN = %AC;
B) MN = %AC, /BNM = /BAC;

T) MN = %AC, /BNM = /BCA.

8. §Ky 3 maHuWX BJIACTUBOCTEN He MOXKe MaTU Tparelid?
A) Ilporune:xHi KyTu piBHi;
B) miaromaui piBHI Ta mepHIeHAUKYIAPHI;
B) onun i3 KyTiB mpu 6inbIniii ocHOBi OinbIuii 3a OAWH i3 KYTiB
IpU MeHIIi# OCHOBI;
T') cepenusa siHia Tpamerii qopiBHIOE i BUCOTI.

9. Bmmcani KyTu ogHOTO KoJia PiBHi, SKII[O BOHH:
A) ciupaloTbCcs Ha OTHY XOPAY;
B) maroTh cuisibHY BepIIUHY;
B) ciupatoThesa HA OOHY OYTY;
T') maroTh cOiJIbHY CTOPOHY.

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

FOJIOBHE B MAPATPA®I 1

Cyma KyTiB YOTUPUKYTHUKA
Cyma KyTiB YOTHPUKYTHUKA HopiBHIOE 360°.
IIapamesorpam
ITapasesorpaMoM Ha3WBalOTh YOTUPUKYTHUK, ¥ AKOTO KOXKHI mBi
MPOTUJIEKHI CTOPOHU TapasiebHi.
BamactuBocTi mapaJgesorpama
e Ilporuye:kHi CTOPOHU ITapaJjiejiorpaMa PiBHi.
e Ilpormye:kHi KyTH mapaJjejorpaMa piBHi.
e Jliaronasi mapajesorpamMa TOYKOIO IePETUHY AiNATHCA HABIILJI.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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Bucora mapagemorpama
Bucoroio mapasesorpamMma HasUBaOTh IEPIEHAUKYJIAD, ONYIIEeHUI
3 OyIb-AKOI TOYKM MIPAMOi, IKA MIiCTUTL CTOPOHY mHapaJiejiorpama,
HA OPAMY, 10 MiCTUTH HPOTHJIEIKHY CTOPOHY.
O3Haku mapaJesorpaMma
e fKIIO B YOTUPUKYTHUKY KOKHi IBi MPOTHJIEKHI CTOPOHU pPiBHI,
TO IIell YOTUPUKYTHUK — IIapaJiesiorpaM.
e K0 B YOTMPUKYTHUKY ABi IPOTUJIEKHI CTOPOHM PiBHI Ta ma-
pajesbHi, TO el YOTUPUKYTHUK — IlapaJjiesiorpaM.
e SfKIO B YOTUPUKYTHUKY AiaroHaJi TOUYKOIO IIEPETUHY AiJIATHCA
HAaBIILJI, TO Ilefl YOTUPUKYTHUK — IapajiejiorpaM.
IIpsaMoOKyTHUK
IIpaMOKyTHMKOM HasWBAaIOTH IapajiejorpaM, y AKOTO BCi KyTHm
opami.
Oco06yimBa BJIACTHUBICTh MPAMOKYTHHKA
Hiaronaji mpAMOKYTHHKA PiBHi.

O3HaKM MPSIMOKYTHUKA
e SIKIT0 OMMH i3 KyTiB mapaJjiejorpamMa IpAMUiA, TO el ImapaJjeao-
rpaM — TPAMOKYTHUK.
e fkmro miaronaJii mapaJjiesiorpaMa piBHi, TO Iell ImapaJejgorpamMm —
MPSIMOKYTHUK.
Pomo6
Pom6Gom HasmBaloTh mapaJiesorpaM, y sSSKOTO BCi CTOPOHU pPiBHI.

Oco6simBa BiacTUBiCTH poM0Oa
Hiarouasi pomba neprneHANKYJIAPHI Ta € 6iceKTpucaMu oro KyTiB.

Osuaku pomba
e fIKmio miaroHaJsi mapaJiesorpamMa IIepHneHANKYJIAPHi, TO Ieil ma-
pajnesiorpaM — poMOG.
o fxio miaroHaab mapaJjejorpama € 0iCeKTpHcoi Horo Kyrta, TO
el mapaJiejgorpamMm — pomo0.
KBagpar
KBagpaTom Has3suBamOTh OPIMOKYTHUK, V SKOIO BCi CTOPOHU pPiBHI.
CepenHsa JiHiA TPUKYTHUKA
CepenHbOIO JiHi€I0 TPUKYTHUKA HA3WBAIOTL BiApisok, AKUil cIo-
JIyYa€e cepeluHU ABOX MOT0 CTOPiH.
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BimactuBicTh cepeaHbOl JiHil TPUKYTHUKA
CepenHa JiHiA TPUKYTHUKA, KA CIOJYYaE CePeIWHU ABOX IHOTO
CTOpiH, ImapaJjieibHA TPETili CTOPOHi Ta mopiBHIOE ii mosOBUHI.

Tpaneisa
Tpamermiero HasUBaIOThL YOTUPUKYTHUK, ¥ AKOTO ABi CTOPOHU IIapa-
JeJbHi, a ABi iHIII He mapaJjiesbHi.

Bucora rpaneii
BucoToio Tpamnertii Ha3uBaOTh MEPIEHIUKYIAD, ONYIIEHUN 3 OyIb-
AKOI TOUKM IIPAMOi, KA MiCTHUTH OJHY 3 OCHOB, Ha IPAMY, IO
MiCTUTH JPYTy OCHOBY.

Cepennsa ginia Tpamemii
Cepenuboio JIiHieo Tparmerii Ha3WBaIOTh Bipi3ok, AKUH cIoydyae
cepeanHu ii 6iYHUX CTOPIH.

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

IMenTpaapHUl KyT KOJIa
ITenTpalbHUM KYTOM KOJa HA3WBAIOTh KYT 3 BEPIITWHOIO B IEHTPi
KoJia.

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

I'pagycna mipa BnmcaHOTro KyTa KoJa
I'pagycHa mipa BrcaHOro KyTa JOPiBHIOE IIOJOBUHI IpalycHOI Mipu
IyTu, Ha AKY BiH cIMpaeThCA.

BiactuBocTi BimcaHUX KyTiB
e Bnwucani KyTu, AKi cnupamTbca HAa OAHY U Ty camy AyTry, PiBHi.
e Brnucammit KyT, AKUI cIUpaEThCsa Ha AiamMeTp (IiBK0J0), — TIps-

MUIii.

Koo, onncane HABKOJIO YOTUPUKYTHUKA
Koo HaswBaOThL ONMMCAHUM HABKOJIO YOTUPUKYTHUKA, SIKIITO BOHO
MPOXOAUTH Uepes yci HoTo BEpIIUHU.

BiacTuBicTh YOTHPUKYTHHKA, BIMCAHOTO B KOJIO

SAKINO YOTUPUKYTHUK € BOMCAHUM y KOJIO, TO CyMa HOTr0 IPOTHU-
JeXKHUX KyTiB mopiBHIOE 180°.
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O3Haka YOTHPUKYTHHKA, HABKOJIO SKOT0 MOSKHA OMHCATHU KOJO
SKINO B YOTUPUKYTHUKY CyMa MPOTUJIEKHUX KYTiB mopiBHIoE 180°,
TO HABKOJIO HHOT'O MOJKHA OIKCATU KOJIO.

Koo, Bmucane B 4OTUPUKYTHHUK
KoJio Ha3uMBaAOTh BIMCAHUM Y YOTUPUKYTHUK, AKIIIO BOHO JOTUKA-
€ThCS 0 BCiX MOTO CTOPiH.

BaacTuBicTh KOJIa, OIMCAHOTO HABKOJIO YOTUPUKYTHUKA
SKIOI0 YOTUPUKYTHUK € ONMCAHUM HABKOJIO KOJa, TO CYMHU HOTO
IPOTUJIE}KHUX CTOPiH piBHI.

O3Haka YOTHPMKYTHHUKA, Y KU MOSKHA BIHMCATU KOJO

SKIT0 B ONMYyKJIOMY YOTUPUKYTHUKY CYMHU IIPOTHJIEKHUX CTODPiH
piBHi, TO B HBOI'O MO’KHAa BIIUCATH KOJIO.
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NnoAIbHICTb TPUKYTHUKIB §A v

OnaHyBaBLUM MaTepian uporo naparpada, B1 AidHaeTeCS NPO BNACTUBOCTI
BiOpI3KiB, SIKi napanenbHi NpsMi BiATUHAKOTbL HA CTOPOHAX KyTa.

Bwn HaBunTEeCs cepen TPUKYTHUKIB 3HAXOOMUTU Taki, WO MaTb OgHAKOBY
dopmy, ane pi3Hi po3mipu.

O3HaliomMunTEeCSs 3 BIACTUBICTIO XOPA, SIKi NepeTUHalOTLCS, | BNACTUBICTIO
LOOTWYHOI i CiYHOI, NPOBEOEHNX A0 KONa YEPES OOHY TOUKY.

LisHaeTecs, aKi TPUKYTHUKW HAa31BalOTb MNOAIGHMMMU, | HABYUTECSH 3aCTO-
COBYyBaTW iXHi BACTMBOCTI.
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11. Teopema Paneca. Teopema rnpo nponopLinHi Biapiskn

Teopema 11.1 (treopema @aneca). Axkuwo napanenvui npami,
AKL nepemunalOmMb CMOPOHU Kyma, 6i0munaroms Ha 00HIU 10z0
cmoponi pieéni 6i0pi3ku, mo 60HU 6i0muHalOmMb pi6Hi 6i0pi3ku U Ha
0pyziil 1i020 cmOpOoHi.

Jogedenna. © Hexait maemo KyT AOB (puc. 112). Bigomo, mio
OA, =A A, =AA,=AA =..., AB |A,B,, A,B,| A,B,, A,B,| A,B,, ....
Hosenemo, mo OB, =B,B, = B,B;=B,B, =....

IIpunycrumo, mo OB, # B|B,. Hexaii
cepenuHOIo Bifipiska OB, € neaka Touka C,.
Toxi Bimpisoxk A,C; — cepenHa JiiHia Tpu-
kyrHuka A,0B,. 3sigcu AC, || A,B,. Orsxe,
yepe3 TOUKy A, IpoxogATh ABI mpawi,
napaJjieJabHi npamiit A,B,, mo cymnepe-
YUTH aKciomi mapasiesbHOCTI mpaAMux. Mu
oTpUMaJu cynepeuHicTb. TakuM YMHOM,
OB, =B,B,.

IIpunycrumo, mo B,B, # B,B,. Hexaii
cepefuHOIO Bifipiska B, B, € neaka Touka C,.

Tonxi Bigpisox A,C, — cepefHsa JIiHiA Tpa-
Puc. 112 nenii A,A,B,B,. 3incu A,C,|A,B,. Ta-
KHUM YMHOM, UYepe3 TOUKYy A, IPOXoJATh Bl mpami, mapasenbHi mpa-
miit A,B;. Mu orpumanu cynepeuricts. OTixe, BB, = B,B,.
Amnaioriuso gosogumo, mo B,B,=B.B, i 1. 1. A
Os3navenna BiZTHomeHHAM ABOX Bigpi3KiB Ha3MBaIOTH Bif-
HOIIEeHHS TXHiX JOBKWH, BUPAKEHUX B OMHUX i THX CAMHMX OTUHHI[IX

BHUMIipy.
Axio, Hanpukaag, AB = 8 cm, CD = 6 ¢cM, To BigHOIIIeHHA Biapis-
kKa AB no Bigpiska CD mopiBHIOE §. 3amnncyoTh: AB =§, TOOTO AB =é.
6 CD 6 CD 3

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

[aBHborpeubkuii inocod, y4yeHun,
Kyneub i gepxxaBHui gisd. Moxogus
3 Mineta — nopty B Manin Asii Ha
y36epexoki Erericbkoro mopsi.
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Aximo AB _ CD , TO TOBOPATH, IO BiApisKuU 0
AIBI ClDl
AB i CD nponopuiiini BigmosigHo Binpiskam A, B,
iCD,.

AnajoriuHo MOKHA TOBOPUTHU IIPO HPOIIOPILiii-
HicTh Oinbmioi kimbkocTi Bigpiskie. Hampukian,
AB CD  MN
AlBl ClDl MlNl
ku AB, CD, MN mpomnopiiiiini BiAmoBigHO Bimpis-
kam A,B,, C,D,, M,N,. Puc. 113

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

HoBenmeHHs Iiiei TeopeMu BUXOIUTH 34 PaAMKU IIKiJIBHOTO KYypCy
reometpii. Mu HaBeZeMO AOBeNEeHHS A OKPEMOTO BUIAIKY.

Hexaii croporu kyra MON mepeTHYTO NapaJeIbHUMU IpaMuMu AA,
i BB, (puc. 113). [Josenemo, 110:

1) OA _ AB . 5 OA_OB. 5 OB_ AB

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

HoBememo mepiity 3 HaBeJeHUX piBHocTei (iHIIL OBi ZOBOAATH aHAa-
JIOTiYHO).

Hexait ngna BigpiskiB OA i AB icHye Takuil BifgpisoK 3aBIOB-
JKKM [, AKUHA yKJIaTa€ThCA I[iJIe YMCJIO PasiB y KOKHOMY 3 Hux. Maemo:
OA = ml, AB = nl, te m i n — geski HaTypaJbHi yucJa.

Toxi Bigpisku OA i AB MosKHa IIOAIIUTY BiAmoBigHO Ha m i n piBHUX
BiZIpiBKiB, KOKHUM 3 AKUX JOPiBHIOE [.

Yepes KiHIi oTpuMaHUX BiAPiSKiB mpoBegeMO IpAMi, apajesbHi
npawmiii BB, (puc. 114). 3a Teopemoro Paneca 1i npami ginaTe Bigpisku
OA, i A, B, BifnoBinHO Ha m i n piBHEUX BiApiskiB. Hexail ko:xHUi i3
nux BiApiskiB mopiBHIOE [. 3Bincu OA, =ml,
A B =nl,. o l

ml_m
Maewmo: E—E—;, E nl
OA_OA, ., . OA_ AB
=== . Toni = .
AB  AB, OA, AB,
Yomy 'k HaBeJleHi MipKyBaHHSA He MOYKHAa BBa-
JKaTu MOBHUM JOBefeHHAM Teopemu? Piu y Tim,
110 He AJA OyAb-AKMX ABOX BimpiskiB icHye Bif-
PiBOK, ITO BMIIAa€ThCA B KOKHOMY 3 HUX ITije
Puc. 114 yucyio pasiB. 3oKpema, mis BigpiskiB OA i AB

AKIITO , TO TOBOPATH, IO BiApis-

OA1 _mll_m
= _n.

3Bin-

1

cu
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TaKUU BipiBoK MoOsKe it He icHyBaTu. [loBemeHHA A
IIbOTO BUIIAAKY BUXOAUTDL 3a MEKi POBTJIAIyBaHOTO
Kypcy. A

Arxmo pucyHok 113 gomoHuru npamoio CC,,
napaJiesibHOIO pamiit BB, (puc. 115), To, Mipkyioun
AB _ BC
AlBl B BICI )

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

aHAJIOTIYHO, OTPUMAEMO, HAIIPUKJIAL, 1[0

Puc. 115

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

Hosedenns. ® Ha pucyury 116 menianum AA, i BB, TpUKyTHU-
ka ABC neperunatoTsca B Tounii M. JloBememo, 1o meniana CC; Takox
IPOXOAUTH ueped Touky M i BM _ AM _ CM _2

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

AC 2 . BA, 2

eca A K=KC, tooto —1—-=2. Ockinpru BA,=AC, To —L =2,

J ) TOOT AK 1 JIBKU ) C, T AK 1
3a TeopeMoIO IIPO IIPOHOPILiiiHi BiApisku BM _ BA, =2
MB, AK 1°

Taxkum 4yuHOM, MefiaHna AA,, mepeTuHaoun Meliany BB,, pinuts il
y BimmomenHi 2 : 1, paxyrouu Bif Bepiminuu B.

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

A 1e osHauae, 110 Bci Tpu MeniaHu TpuKyTHUKa ABC mpOXOgATH
yepe3 OAHY TOUKy. Mwu joBenu, IO LA TOYKa AiIUTh Megiany BB,
y BigmomrenHi 2 : 1. AHayJloriuHO MOKHA TOBECTH, IT0 I TOUKA MiJIUTH
y BigHomeHnHi 2 : 1 takox menianu AA, i CC,. A

B B

1 1

Puc. 116 Puc. 117

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



;P 11. Teopema Paneca. Teopema NPO NPONOPLIMHI BiAPI3KM 79

Ha pucynry 118 3o6paskeno TpukyTHuK ABC. B
Touxka D Hamexutb croponi AC. ¥ mpomy pasi
TOBOPATSH, 110 cTOpoHU AB i BC IpUIsATraroTh Bij-
moBigHo Mo BimpiskiB AD i DC.

Teopema 11.4 (BmacTuBicTh OiceKTpuCH A D ¢
TpuryTHuka). Bicekmpuca mpukymunuka 0i-
Aumoe 11020 cMOPOHY HaA 6i0pi3Ku, nponopyilni Puc. 118

npunezaum 00 HUX CMOPOHAM.

oeedennsa. © Ha pucynky 119 Bigpisox BD — 6icekTpuca Tpu-

AD _DC
ABC. , —=—,
KYTHHKA Hosexnemo, 1110 BC

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

croponamu BC i BE. 3a TeopeMoIo IIPO MPOMIOPITiiHi BigpisKku % = %
Ockinbxu BE = BC, 1o 42 -DC
AB BC

S3amaua. IloxiniTe manuii Bigpisok Ha TpuU PiBHUX BiAPiZKH.

Poszs’azannsa. Yepes Kinenb A maHoro Bigpiska AB mpoBegeMo
npominb AC, AKUil He HaJdeKUTh npamiit AB (puc. 120). ITosmauumo
Ha npomeHi AC noBinbHY Touky A,. IloTim mosEaunmo Touku A, i A,
Tak, mob AA, = A /A, = A,A,. IIpoBesemo Bifpisok A,B. Yepes Touxku A,
i A, npoBesemo npsaMi, mapanenbHi npamiii A;B. BoHu nepeTuHATUMYTh
Binpisoxk AB y roukax B, i B, BigmosigHo. 3a Teopemoio @ajeca
AB, =BB,=B,B. ®

D
Puc. 119 Puc. 120
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. Coopmynioiite Teopemy Paneca.

. LLlo Ha3unBaioTb BiHOLLEHHSAM ABOX Bigpi3KiB?

. Y KoMy BUNaZKy roBOpsiTh, WO BiAPi3kn AB i CD NponopLinHi Bigpikam
AB,iC,D.?

. CohopmynioriTe TeopemMy NPO NPONOPLiiHI Bigpi3Ku.

. ChopmynionTe Teopemy Npo NepeTmH MefdiaH TPUKYTHUKA.

. ChopmynioiTe BnacTuBicTb 6iCEKTPUCK TPUKYTHUKA.

‘s

WN =

o O b

J=\s MPAKTUYHI 3ABJJAHH{ I

368.° HakpecusiTh oBiIbHUE BiAPi30K i mOAiIiTh #10T0 HA I’ ATH PiBHUX
YACTUH.

369.° HakpecaiTh HOBiIbHUH BiApisok i momigiTe Iioro Ha ciM piBHEX
YaCTUH.

370.° HakpecaiTs noBinbHUI Binpisok AB i moOynyiiTe Ha HHOMY TOY-
Ky C Taky, mo AC : CB=2:T.

371.° HakpecaiTh noBinbHUH Bigpidok CD i mobGyayiiTe Ha HHOMY TOU-
Ky E maky, mo CE : ED =1 : 5.

BMPAB/ T

372.° Hapucyury 121 OA, =A A, =AA, =AA,, A B, ||A2B2 ||A3B3 [ AB,,
OB, = 3 cm. 3HaligiTs Bigpisku B,B,, OB,, B,B,.

373.° Ha pucyury 122 AB = BC, EF = 5 cm. 3HaiaiTh Bigpisoxk ED.

374.° 3uaiigiTe BigHomeHHa BigpiskiB AB i CD, aAKIo IXHi JOBXKUHHI
BigmoBimuo mopiBHOIOTH 12 cM i 18 cm. Uu smimuThCcs 1e Bin-
HOIIIEHHS, AKIIO JOBKUHU JAHUX BiApisKiB BUpasuTu B AemuMe-
Tpax? y mimimerpax?

A C
B
A
(0]
B, B, B, /B, F E D
Puc. 121 Puc. 122
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C
6
B

16

A8 D &

Puc. 123 Puc. 124

375.° Uu mpomopiitiai Bigpisku AB i CD sigmosigHo Bigpiskam EF
i MK, akio:
1) AB=16 cm, CD =6 c™m, EF = 24 cm, MK =9 cwm;
2)AB=8cm, CD =20 cm, EF = 10 cm, MK = 35 cm?

376.° Cepen BinpiskiB AB, CD, EF, MK, PS BubepiTh woTuUpH Bigpisku
Tak, 1100 ABa 3 HUX OYJIM IIPOIMOPI[iAHNMEN ABOM iHIIUM Bimpis-
Kam, akmno AB =3 cm, CD = 16 ¢cm, EF = 18 cm, MK = 36 cm,
PS =6 cwm.

377.° Ha pucynky 123 BD | CE, AB = 16 cm, BC = 6 cm, AD = 8 cm.
3uaiiaiTe Bigpisox DE.

378.° Ha pucyury 124 A B, || A,B, || A,B,, A,A, =9 cm, A,A, = 15 cwm,
B,B, = 6 cm. 3Haiinits Bigpisok B,B,.

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

380.° IIpama, mapasenbHa cTopoHi BC TpukyTHuka ABC, meperu-
Hae #oro cropony AB y toumni M, a cropony AC — y rToumi K,
AM =9 cm, BM =6 cm, KC = 8 cm. 3uaiiaits Bigpisoxk AK.

381.° HoBemiTh, mio cepenus JiHia TpukyTHuka ABC, mapajenbHa
cropoHi AC, mifuTh HABIiJ OyAb-AKUI BiAPi8OK, AKUI CIIOIyUae
BepmuHy B 3 n0BisbHOIO TOUKOI0 cTOpoHU AC.

382.° BigcTraub Bifi TOUKHU IIePEeTUHY AiaroHajaell IPAMOKYTHHKA IO 1Oro
OinMbIIIOl CTOPOHU MOPiBHIOE 7 cM. SHAWIITH MOBKUHY MEHIIIOL
CTOPOHU TIPSIMOKYTHUKA.

383.° Bucora piBHOCTOPOHHLOTO TPUKYTHUKA HopiBHIOE 12 cMm. Ha akiit
BicTaHi Bif cTOpiH TPUKYTHHKA PO3TAIllOBAaHA TOUKA IMEPETUHY
moro 6icekTpuc? B

384.° Mepiana CD rtpurytHuka ABC pmopiBHIOE
9 cm. 3maiigits Bigpiskum CO i OD, ne O —

TOUKAa IMepeTuHy Memiad TpukyTHura ABC. D E
385.° Bigpisok BD € 06iceKTpUCOI0 TPUKYTHUKA 4 C

ABC, AB =40 cm, AD =30 cm, CD =12 cm.

3uanniTe cropouny BC. Puc. 125
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386.° Bigpisok AM — OGicexTpuca TpukyTHuka ABC, AB = 48 cwm,
AC = 32 cm, BM = 18 cMm. 3uaiigits cropony BC.

387." Kiumi Bimpiska, AKHI He IIepeTHHAE JaHy IPAMY, BiamajaeHi Bing
miei npamoi Ha 8 cm i 14 cm. 3HalAiTH BificTaHb BiJ cepemuHU
IBOTO Bifpi3Ka A0 AaHOI ITPAMOi.

388.° Bincranb Bixm cepenunau xopau BC no miamerpa AC mopiBHioe 3 cM,
ZBAC = 30°. 3uaiigite xopay AB.

389." Bimpisoxk BM — BucoTta pomba ABCD, ipoBeseHa 10 cTopoHu AD,
/A = 45°, AM = 8 cm. 3HaliTh BifcTaHb Biff TOUKHU IIEPETUHY
niaroHaseir pomba mo croponu AD.

390." ¥V rpurkyruurky ABC Bigomo, 1m0 AB = BC, AC = 8 cm, AD — wMme-
niama, BE — Bucorta, BE = 12 cm. I3 Touku D onyieHo IIepIeH-
nurynasap DF ua cropony AC. 3uaiigits Bigpisok DF i xkyT ADF.

391.° Cropona AC tpurkyrtHuka ABC nopiBaioe 24 cm. Cropony AB
OOiINJIN Ha YOTHPH PiBHUX BiApi3KM Ta Uepe3 TOUKM IIOMiTy
IpoBeJIu IPAMi, mapajenbHi cTropori AC. S3HAUAITH BiAPi3KU ITUX
IpAMUX, AKi HalexKaThb TPUKYTHUKY.

392.° OcuoBu Tpamerii mopiBuioloTs 16 cm i 28 cm. Opuy 3 GiuHUX
CTOPiH IMOAIMNIN Ha TPU PiBHUX BiApisKU Ta uepes TOUKU IOMITY
MpoBeJaUu OPAMi, MmapajeabHi ocHOBaM. SHAWMITH BiApiskm Imux
OpAMUX, AKI HaJleKaThb Tparerii.

393." Cropony DE tpurkyraHuka DEF nonginuam Ha TpU PiBHUX Bigpiskm
Ta Yepes TOUYKHU IOAiJy IIPOBeJIu MPAMi, mapajenbHi ctopoHi DF.
3HalAiTh BiApisKM IUX NPAMUX, AKi HaleKaTb TPUKYTHU-
Ky DEF, aximo DF = 15 cm.

O—r1 394.° HoBeniTh, 1110 cepenud JiHiA Tpamelii xiauTh i1 miaronasri
HaBMiJI.

395.° Cepemua ginia MK tpanernii ABCD neperunae paiaromanab AC
y Tourti £, ME = 4 cm, EK = 6 cm. 3HaA#iTh OCHOBM TpaTellii.

396.° [liaromasi Tpamerii mepeTuHaioTh ii cepenmio Jinito MK y Tou-
kax E i F. Hosenite, mo ME = KF.

397.° OcuoBu Tpamernii gopiBHOIOTE 12 cMm
i 22 cm. 3maiigitey Bigpisku, Ha aKi
miaroHaJjii Tpameril minATh Ii cepemHIO
JiHi0.

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

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

401." oBexniTs, 1110 KOJU ABi MemiaHU TPUKYTHUKA PiBHi, TO Ieit Tpu-
KYTHUK PiBHOOEIPEHUA.

402." YV tpurkytaury ABC (AB = BC) npoBeneno megiany AM i Buco-
ty BH. 3uainits Bucory BH, axmo AM = 45 cm, LCAM = 30°.

403." lamo Bimpisok AB i Touky O, AKa He HAJEXKUTb npaAMiii AB.
ITIo6ynyiiTe TPUKYTHUK, OJS SKOTO BiApisok AB € CTOPOHOIO,
a Touka O — TOUYKOIO MePeTUHY MeIiaH.

404." Bigpisok BD — 6icekTpuca TpukyTHuka ABC, AB = 28 cwm,
BC = 20 cm, AC = 36 cm. 3uaiigits Bigpisku AD i CD.

405." ¥V tpurytauk ABC Buucano pom6 CDEF Ttak, mo Kyt C y HUX
coinbHUM, a Bepiuuu D, E i F pomba HaJleKaTh BiAIIOBiAHO CTOPO-
HaMm AC, AB i BC tpukyTtauka. 3HaugiTe cropoau AC i BC, akImo
AE =30 cMm, BE =12 cM, a mepuMeTp TPUKYTHUKA JopiBHIOE 105 cMm.

406.” CropoHu TPUKYTHHUKA AOopiBHIOIOTL 39 cM, 65 cm i 80 cm. Koo,
IeHTP AKOT0 HAJIEKUTDL OiJBIINifl CTOPOHI TPUKYTHUKA, NOTHUKA-
€ThCS J0 ABOX iHINMUX #oro cropid. Ha saki Bigpisku 1meHTp IIHOTO
KoJIa OiJIUTHh CTOPOHY TPUKYTHUKA?

407.° Touka D — cepeauna ocHoBu AC piBHOOEAPEHOT0 TPUKYT-
Huka ABC. Ha croponi AB mosHaumam Touky M Tak, IO
AM : MB =2 : 7. Y axkomy BigHomieHHi npama BD ninuTtb Bif-
pisox CM?

408." YV piBaOOGeaperHomy TpukyTHuKy DEF niposeau Bucoty EC 10 1ioro
OCHOBHU Ta Ha OiuHiit croponi EF mosHaumau Touky A. Bimpis-
Kku EC i DA nniepetruHamThbea B Toulli O, mpuuomy AO : OD =3 : 8.
3uanigiTe BigHommenua EA : AF.

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

410." Biura cTtopoHa piBHOOGEAPEHOr0 TPUKYTHUKA AopiBHIOE 60 cM,
a MeHTp BIMCAHOIO KoJia JiJIUTh MeIiaHy, IpOBeIeHy 10 OCHOBH,
y BigHommenui 12 : 5. 3HAWAITh OCHOBY TPUKYTHUKA.

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

O—r1 413.” HoBeniTh, M0 BiApisoK, AKMH CIIOJyYa€e CepeIuHU Iiaro-
HaJiell Tparmernii, mapajgeabHUll ii OCHOBaM i JOPiBHIOE MOJIOBUHI
iXHBOI Pi3HUIILI.

414.” Iawo Bigpisku a, b, c. ITo6yayiiTe Bigpi3ok x Taxkwuii, 1110 @ : X =
=b:c.

415.” Yepes Toukry O, AKa HAJIEKUTh TaHOMY KYTY, IIPOBEIIiTh BiIPis3oK,
KiHIII AKOTO HaJIe}KaTh CTOPOHAM JAHOTO KyTa Ta AKUN JiJIUTHCSI
Touko O: 1) HaBmin; 2) y BigHOmIeHHi 2 : 3.

416.” IlobyayiiTe TPUKYTHUK:

1) 3a cTOpoOHOIO Ta KyTaMH, AKi s CTOPOHA YTBOPIOE 3 MeaianaMu,
IPOBeIEeHUMH [0 ABOX iHIITMX CTOPiH;

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

3) 3a BHCOTOIO Ta MeIiaHOIO, IPOBEIEHUMHU A0 OAHi€l CTOPOHH,
i KyToM MiK IIi€}0 CTOPOHOIO Ta MeIiaHo0I0, MPOBEAEHOI0 IO
iHIIIOI CTOPOHU;

4) 3a TprOMa MegiaHaMU.

417.” IlobyayiiTe TPUKYTHUK:

1) 3a cTOpoHOIO Ta MeAiaHaMu, IIPOBEAEHUMHU OO ABOX IiHIMTHX

CTODiH;
2) 3a BHCOTOI0, TPOBEIEHOIO IO OMHi€el 31 cTOpiH, i Me- A
IiaHamMu, MPOBEJEHUMHU OO ABOX iHINMX CTOPiH.
O—17418.” Ha CTOpOHaX KyTa A IIo3HaueHO TOuKu B,, B,, C1
AB AC
C,, C, tak, mo —L=-—"2 (puc. 127). IToBexits C
v Oy » M0 BB e, (p ). Hosexits, B, 2

o B,C, I B,C,.

419.* BicekTpuca 30BHIIIIHLOTO KyTa IpX BepIinuHi B Tpu- B
KyTHUKa ABC meperunae npomiub AC y Touri D.
Hosexnits, 1m0 AB : BC = AD : CD. Puc. 127

BMPABU ANA MOBTOPEHHS IS

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

421. [liaroHaysb Tpamelii neprneHANKYJAAPHA A0 ii OCHOB, TyIUi KYT,
mpuaerauil 1o 6iabInoi ocHoBU, mopiBHIOE 120°, 6iuHa cTOpoHa,
mpuJjerja g0 IIboro KyTta, — 12 cm, a Oinbia ocHoBa — 16 cwm.
3HalaiTh cepeaHIo JiHit0 Tpamerrii.
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CI'IOCTEPIFAVI7ITE, PI/ICYI7ITE,“
KOHCTPYIOWUTE, ®AHTA3YWUTE

422. PiBHOCTOPOHHII TPUKYTHUK IIOKPUTO II’ AThMAa MEHIIIUMU PiBHUMUI
MiK c000I0 PiBHOCTOPOHHIMU TPUKYTHUKaAMU. [{oBeIiTh, 110 11
MMOKPUTTS JOCUTH i YOTUPHOX TAKUX TPUKYTHUKIB.

12. MoAi6GHi TPUKYTHUKMN

Ha pucyuky 128 Bu 6auuTe 3MeHIIIeHe 300pa’KeHHA OOKJIATUHKU
migpydyHUKa 3 reoMerpii. ¥Ysarasi, y HOBCAKAEHHOMY YKUTTi BU 4aCTO
CTUKaETecA 3 00’eKTaMu, AKi MailoTh OAHAKOBY (opMmy, ajie pisHi pos-
mipu (puc. 129).

Puc. 128 Puc. 129

T'eomerpuuHi Qirypu, AKi MmaroTh OQHAKOBY (hopMy, HA3MBAIOThH IO-
mioammu. Hanmpukian, mogiouumu € Oyab-AKi ABa KoJa, ABa KBagpaTu,
IBa PiBHOCTOPOHHIX TpukyTHUKHU (puc. 130).

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

Croponu AB i A,;B, nexars nporu piBEnx KyTtiB C i C,. Taxi cro-
pOHU Ha3WBAIOTh BigmoBigHuMu. BiamoBigHuMu Taxkox € croponu BC
i B/C, CAiCA,.

ON= A Amc
AN

Puc. 130 Puc. 131

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



86 § 2. MopfibHICTb TPMKYTHUKIB q\\

Os3uavenusa. /[Ba TPUKYTHUKY HA3UBAIOTH MO 10 HUM M, AKIIO IXHi
KYTH BiJIIOBiTHO PiBHiI Ta CTOPOHU OXHOTO TPUKYTHHUKA IPOMOPIIiiiHI
BiITIOBiTHUM CTOPOHAM JPYTrOr0 TPUKYTHHUKA.

Hanpuxnazn, Ha pucyHKy 132 306paskeno TpuxkyTHuku ABC i A, B,C,,

. AB BC CA
y akux LA=/A, /B=/B,, ZC=/C, i AB BC, CA
YeHHAM IIi TpUKYTHUKY moAi6Hi. ITumyTts: AABC © AA B C, (4uTaroTs:
«TpuKyTHUK ABC noaibHuit TpuKyTHUKY A, B,C,»).

Yucao 2, AKOMY MOPiBHIOE BiJHOINIEHHS BiAIIOBiAHMUX CTOpiH, Ha-
3UBaIOTh Koedinienrom momioHocTti. I'oBOpPATH, 1110 TpPuUKyTHUK ABC
noxaibuuit TpukyTHUKY A,B,C, i3 KoedinienToM moxi6HocTi, aKuUi no-

piBaioe 2. ITumryth: AABC & AA B,C,.

4,8, = B.C, = G4, =l, TO MOJKHA TaKOX CKasaTu, IO

AB BC CA 2

TpukyTHUK A, B,C, noni6uuit rpukyTauKy ABC i3 KoedimierTom mozi6-
1,

I
HOCTI % IMumyTs: AA,B,C, ®© AABC.

=2. 3a o3Ha-

OcCKinbKHI

3 03HAUEeHHS PiBHUX TPUKYTHUKIB BUIJINBAE, 1110 OyAb-AKi ABa piB-
HUX TPUKYTHUKHU I0Ai0HI 3 KoedimieHToM mogioHoCTi, AKMi fopiBHioe 1.

SIkmo AABC © AA B,C, i AA,B,C,~® AA,B,C,, To AABC ~ AA,B,C,.
JoBeniTh M0 BJAACTUBICTH CaMOCTiHHO.

Jlema'! mpo moxi6oui rpurkyraurku. Ilpama, axa napanervia
CcmopoHi mpukymHuka ma nepemunac 06i iHuux 1020 cCMOpPOHU,
gidmunae 6i0 0an020 mpurkymuukra Lomy nodioHul.

Joeedenna.© Ha pucyrry 133 3o6paskeno rpukyrauk ABC, Bix-
pisox A,C, nmapasensHuii cropori AC. [losegemo, 1o AA,BC, © AABC.
Kytu AiA,, CiC, piBHi aK BiAnOBigHI IpU NapaleJbHUX IPAMUX
A,C, i AC ra ciurux AB i CB Bignosigso. OTie, KyTU TPUKYTHHUKIB,
110 PO3TJIALAI0ThCS, BiAIOBiAHO piBHI.
A B

1

Puc. 132 Puc. 133

! Jlemoro HA3WBAIOTh JOIOMIMKHY TEOPEMY, SIKY BUKOPHUCTOBYIOTH JIJIS J[O-
BEJIEHHS iHIIIUX TEopeM.
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IToxaxxkemo, 1110 cToporu BA i BC mpormopitifiai BiAmoBigHo cTopoHam

BA, i BC,.
I3 Teopemu mpo mpomopIiiiiHi Biapisku (Teopema 11.2) BumiuBae,
BA BA, . BA _ BC
0 ——= . 3Bigc —=—-.

BC BC, BA, BC,
BC _ AC

Iposenemo C,C, || AB. Orpumyemo: =-". 3a 0O3HAUEHHAM YO-
BC, AC,

tupukytaunk AA,C,C, — mapanenorpam. Toxi AC,=AC,. 3Bincu
BC __AC
BC, AC,”
BA _ BC _ AC
TakuM YMHOM, MU JOBEJU, I[0 —— = —— = .
BA, BC, A(C,
Or:xe, y TpuxkyTHUKax A, BC, i ABC kyru Bianosigso piBHIi Ta Bij-
noBifHI cTopoHU nmpomnopiitiHi. ToMy 3a O3HaAUEHHAM IIi TPUKYTHUKU
nomioHi. A

O-rr 3apaua. HoBeniTh, 110 BiJHOIIIEHHS IEePUMETPiB MOAiOHUX

TPUKYTHUKIB JOpiBHIOE Koe(illieHTy moniOHOCTI.
Pose’asanna. Hexait tpukyrauk A B,C, nofi6bHul TPUKYTHU-
AB, _ BC, _ AC =k
BC AC 7

Ky ABC i3 xoedimiearom momiomocti k. Tomi

3Binkum A B, = k-AB, B,C,=k-BC, A,C, = k-AC.

ITosrauumo GykBoio P, nepumeTp TpukyTHuka A, B,C,, 6ykBowo P —
nepumerp Tpukytauka ABC. Maemo:

P, =AB +BC, +AC =kE-AB+Ek-BC+ Ek-AC =k (AB + BC +

+ AC) = kP, To6TO %zk. o

’l) 1. 9ki oBa TPUKYTHUKN HA3MBAKOTb NOAIGHUMUN?
L 2. 9k 3HalTM KoedilieHT NoaibHOCTI ABOX MOAIOHUX TPUKYTHUKIB?
3. ChopmyntoinTe nemy npo nomidHi TPUKYTHUKK.

BrMPAB/ N

423.° Ha pucynky 134 3o6paskeHO momi0- B
Hi TpukyTHUKU ABC i DEF, piBHIi c
KyTH AKHUX II03HAUEHO OJHAKOBOIO
KIJIBKiCTIO Iy»KOK. fIKi cTOpOHM ITUX
TPUKYTHUKIB mpomopiiiini? 3amnu- A
mI1iTh BiAmOBiAHI piBHOCTI. Puc. 134
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424.° Yu noxi6ui tpukytaHuku ABC i MNK, akmio LA =40°, /B =82°,
/M = 40°, /K = 58°, AB = 2,4 cm, BC = 2,1 cm, AC = 3,9 cm,
MN = 3,2 ¢cm, NK = 2,8 cm, MK = 5,2 cm?

425.° Bigomo, mo ADEF & AMCP, npuuomy cropori DE Binmosinae
cropora MC, cropoui DF — ctopona MP, MC = 12 cm, MP =
=8 cm, EF = 4,5 cMm. 3HaiIiTh HeBiJOMi CTOPOHU JaHUX TPUKYT-
HUKIB.

426.° Bigomo, mo AABC ~ AA B,C,, npuuomy LA = LA,, /B = /B,
AB =6 cm, BC =7 cm, AC = 10 cm, A,B, = 9 cMm. 3HaigiTe cToO-
pouu B,C, i AC,.

427.° 3uaigiTe kytu TpukyTHUKa A B ,C,, akmo AABC ~ AA B.C,,
npudoMy cTopoHi AB Biamosimae croporHa A,B,, cTropori BC —
cropona B,C,, ZA = 25°, /B = T70°.

428.° Cropouu MK i DE, KT i EF — BinmoBigHi cTOPOHU ITOAiOHMX
TpukyTHUKiB MKT i DEF, MK =18 cm, KT =16 cm, MT = 28 cwm,
MK : DE =4 : 5. 3uaiifiTh cTopoHU TpuKyTHUKA DEF.

429.° Ha pucysry 135 AB || CD. 3raiiniTs Ha mMB0-
MY PUCYHKY IOMiOHI TPUKYTHUKM. SAIUIIiTh
npormopIiii, AKi MOUMHAIOTHCS 3 BiTHOIIIEHHSA: D

AE CD AB

1) Yok 2) B 3) AR - C E

B

430.° TIpama, mapaJjyieabHa cTOPOHI AC TPUKYTHU-
Ka ABC, nepetuHae ctopony AB y rtouri D, Puc. 135
a cropony BC — y Toumni E. 3HAUOITh:
1) Bigpisox BD, sakmio AB = 16 cm, AC = 20 cm, DE = 15 cwm;
2) Bigpisok AD, axmio AB = 28 c¢cm, BC = 63 cm, BE = 27 cwm.
431.° Y tpurytaury ABC Bimomo, 1mo AB = 6 cm. Yeped Toury M
cTopoHU AB TIpOBENEHO NMPAMY, AKa IapajejbHa cTopoHi BC
i meperunae cropony AC y Touni K. 3HalfiTh HEBiOMi cTOpOHU
TpukyTHuka ABC, akmio AM =4 cm, MK = 8 cm, AK =9 cm.
432.° 3uaiigiTs BucoTy Bexi (puc. 136), sKIo Bifcrauni Big cmocrepiraua
IO "KepIuHHU Ta OO0 Bexi BigmoBigHO mopiBHIOIOTH 1,5 M i 39 M,
BUCOTA KepAUHU — 3 M, a 3picT cmoctepiraua — 1,8 m.

Puc. 136
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433.° IIpomoB:kenua 6iunux cropid AB i CD tpanenii ABCD neperu-
HaTbesa B Toulli E. 3uaiigites Bigpisox CE, akmio DE = 40 cwm,
BC :AD=4:5.

434.° TlpomoBsxenHsa 6iurux cropin AB i CD rtpanenii ABCD nepetu-
HalTbcA B Toulli M. 3HAWAITL MEHIIY OCHOBY Tpamellii, SKIIIO
6inpina ocaoBa AD mopiBHIOE 42 cm, AB =9 cm, BM = 54 cwMm.

435.° KopucTymounch 03HAUEHHAM HOAI0OHMX TPUKYTHUKIB, JOBEIiThb,
1m0 6yab-AKi [Ba PiBHOCTOPOHHIX TPUKYTHUKU ITOLi0OHI.

436." Touku M i K — cepenunu cropia CD i AD xkBanpata ABCD Bin-
noBigHOo. Kopucryounuch O3HaUEHHAM MNOMiOHHUX TPUKYTHUKIB,
noBeniTh, mo AMDK <~ ABCD.

437." CropoHu TPUKYTHUKA BiTHOCATHCS AK 5 : 4 : 7. 3HANIITH CTOPOHU
moxi6HOro oMy TPUKYTHUKA, y AKOTo: 1) mepuMeTp AOPiBHIOE
64 cm; 2) meHIIa cTOpoHa IOpiBHIOE 24 cM.

438." CTOpOHU TaHOTO TPUKYTHUKA AOPiBHIOITH 15 cM, 25 cm i 35 cMm.
3HaUAITH CTOPOHU MOLIOHOTO HOMY TPUKYTHHUKA, Y AKOro0: 1) mme-
pumerp mopiBHioe 45 cMm; 2) pisHuHIA HaHOigbINOI i HAMeHIIOI
CcTOpiH cTaHOBUTHL 16 cM™.

439. Ha pucyury 137 3obpaxkeno TpukyTHUK ABC i Biucauuii y HbO-
ro pom6 BDEK. 3uaiigitTh cropouny pomba, saxito AB = 10 cwm,

BC =15 cm.
B A
D M K
K
A E C B N C
Puc. 137 Puc. 138

440." Ha pucyuky 138 3o00pakeHO NPAMOKYTHHUII TpukKyTHUK ABC
(4B = 90°) i Bniucauuit y uboro kBagapar BMKN. 3uaigits Bix-
pisox CN, axmio BM = 6 cm, AB = 10 cwMm.

441." IBa koua i3 menrpamu O, i O, Ta pagiycamu 8 cm i 12 cm Bix-
IOBiHO MAIOTh TiJILKU OJHY CHiJIBHY TOUKY A (TOUKa A JIEXKUTH
Misk Toukamu O, i O,). Ixua cminbha 30BHiMIHA AOTHMUYHA Hepe-
tuHae npamy 0,0, y Touni B. 3HaiaiTe Bifcrani Big Touku B o
IEeHTPiB JaHUX KiJ.

442, TlepumeTp piBHOGEIPEHOr0 TPUKYTHUKA AOoPiBHIOE 48 cM. Hepes
cepeauHy BUCOTH TPUKYTHUKA, OMYIIEHOI HA MOTr0 OCHOBY, IIPO-
BeJIeHO IIPAMY, apaJjejbHy OiuHii cTOPOHi. 3HAWAITH TIEPUMETP
TPUKYTHUKA, AKUHN I IpsAMa BiATUHAE BiJ maHOTO.
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443.” Y piBHOOeApeHUII TPUKYTHUK, OCHOBA AKOTO AOpiBHIOE 12 cM,
a OiuHa cropoHa — 18 cM, BIIMcaHO K0J0. SHAUAITE BijcTaHb MixK
TOUKAMHU JOTUKY I[HOT'O KOJa A0 OiUHHX CTOPIiH TPUKYTHUKA.

444.* Y tpuryrtauky ABC Bigmomo, mo AB = 8 c¢m, BC = 12 cmMm,
/ABC = 120°, BD — 6icexTpuca. 3HaiaiTh Biapisox BD.

BMPABU ANA MOBTOPEHHS I

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

446. [iaronani npamoxkyTHuka ABCD mepe-
TUHAThCI B Touli O, Kyt AOD Ha 60°
G6inmbinuii 3a KyT AOB, AC = 24 cm. 3Haii-
miTe mepumerp TpukytHuka COD.

Puc. 139

447. Koo, IMeHTp AKOTro HAJEeKUTh cTOpoHi AB TpukyTtauka ABC, mpo-
XOAUTH uepes3 TOUKy B, motukaerhca mo cropoHu AC y Touri C
i meperunae cropony AB y Touni D, nmpuuomy AD : BD =1 : 2.
3uaninite kytu: 1) rpurkyrauxka ABC; 2) tpukytauka BCD.

= ) CNOCTEPITAATE, PUCYWTE,
{69  KOHCTPYIOWTE, ®AHTA3YITE

448. Ha nnomuHi mosHaunau 25 TOYOK TaK, IO cepel 0yab-AKUX TPHOX
i3 HUX 3HAUAYTHCA ABi TOUKU, BiJicTaHBb MiK AKHMHN MEHIIIa Bix
onmuuIti. loBemiTh, 110 iCHYe KOJIO ONMHUYHOTO pajiyca, AKe
MicTUTh He MeHIIe HiK 13 JaHUX TOUOK.

13. NepLua o3HaKa NOAiIGHOCTI TPUKYTHUKIB

Axmo pusa tpukyTHUKiB ABC i A,B,C, BUKOHYIOThCA yMOBU LA =

= ZA,, /B=ZB, £C=/C, 42-=22 -2
11 171 1771

, TO 3a O3HAUEHHAM IIi

TPUKYTHUKY MOi0HI.
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Yu MoKHaA 3a MEHIIOI0 KiJbKiCTIO yMOB BM3HAUaTH MHOAiOHICTH
TpuKyTHUKiIB? Ha me sanmuramusa BiAHOBiZaoTh O03HAKU IMOAiIOHOCTI
TPUKYTHUKIB.

Teopema 13.1 (mepma o3HaKa MOJAiOHOCTI TPUKYTHUKIB:
3a nBoMa kyramu). Akuo 0éa kymu 00H020 mpukymuuka 0opie-
HI0OIOMb 060M KYymam 0pYz2020 MPUKYMHUKA, MO MaKi MPUKYMHUKU
nodi6ni.

Joeedennsa. © Posrnauemo Tpurytauku ABC i A B,C,, y AKUX
LA =/A, Z/B=/B,. oegemo, mo AABC © AA,B,C,.

fAxmo AB=A,B,, To tpuxkytHuku ABC i A B,C, piBHIi 3a Apyroiwo
03HAKOIO0 PiBHOCTI TPUKYTHUKIB, a OTiKe, I[i TPUKYTHUKU IIOMi0Hi.

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

Kytu A i BA,C, e BignmoBigHUMU Ipu mapaneinbHux npamux A,C,
i AC ra ciumiii AA,. SBigcu LA = Z/BA,C,. Ane /A= /A,. Orpumyemo,
mo LA, = Z/BA,C,. Takum unuHOM, TpukyTHuku A,BC, i A B,C, piBHi
3a APYrol0 O3HAKOIO0 PiBHOCTI TPUKYTHHKIB. 3a JIeMOIO IIPO ITOHiOHi
TpukyTHUKHN AA,BC, © AABC. Otrxe, AABC © AA B,C,. A

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

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

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

OckinbKu cepenHsda JiHiA Tpamelii gopiBuioe 24 cm, To BC + AD =
= 48 cmMm.

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

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

Bidnoegidw: 18 cm, 30 cm. @

O—rr 3agaua 2 (BracTuBicTh XOpXA, AKi mepEeTHHAITHC).
HoBeniTe, 1o Koau xopau AB i CD kojia mepeTuHalOThCa B Touli M,
0 AM - MB = DM - MC (puc. 142).

Puc. 142 Puc. 143

Poszg’sa3anns. Posrnaaemo Tpukytauku ACM i DBM. Kytu 3 i 4
piBHI AK BepTuUKaJbHi, KyTu 1 i 2 piBHI IK BIMcaHI KyTHu, II[0 COHpa-
I0OThCA Ha OXHY U Ty camy ayry. Otr:ke, Tpukyrauku ACM i DBM to-

R . . . . AM MC
Ii0Hi 3a MepIIoio 03HaKOM ImoAidoHocTi TpuKkyTHUKIB. Tomi ——="=.
DM MB

3sigcu AM - MB = DM - MC. @

O-rr3amaua 3 (BmacTuBicTh moTmuHOI Ta ciunoi). [loBexiTs,
110 KOJIX Uepes TOUKY A 1o Koja npoBeneHo notuuny AM (M — Touka

IOTHUKY) i mpamy (ciuny), sKa mepeTuHae Kojo B Toukax B i C (puc. 143),
To AM?=AC- AB.

Pos3é’a3annsa. Posraaaemo TpukyTHuku AMB i ACM. ¥V Hux Kyt A
CIiJbHUEI. 3a BJACTUBICTIO KyTa MisK JOTUYHOIO Ta XOP/A0I0 (AUB. KJIIO-

yoBy 3amauy 1 1m. 9) LAMB:%UMB. Kyr MCB Buucauunii. Bin cmiu-
paetbeda Ha nyry M B, Tomy AMCB:%UMB. 3Bigcu LAMB = Z/MCB.

Oroxe, TpukyTHUKU AMB i ACM moni6Hi 3a mepIio 03HAKOIO IMOAi0-

HOCTi TpuUKyTHUKiB. Toxmi _:41104 =£. Bsincu AM?=AC-AB. @
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5

. CohopmyntoiiTe nepLuy 03HaKy NoaiGbHOCTI TPUKYTHUKIB.

Cdopmyniorite BNAaCTUBICTb XOpA4, SKi NEPeTUHAOTHLCS.

CdopmynionTe BNAaCTUBICTb AOTMYHOI Ta CiYHOI, MPOBEAEHUX A0 Kona
yepes 0OHY TOUKY.

‘v

wn =

BMPAB/ T

449.° Ha pucysry 144 /BAC = ZBED. Yu nozi6ui TpukyTauku ABC
i EDB? Y pa3si cTBepAHOI BiATIOBil BKa)KiTh mapu BiATIOBiZHUX

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

450.° Ha pucyuky 145 DE 1 AB, BC 1. AD. YRaxiTh yci mapu mozio-
HUX TPUKYTHUKiB, AKi 300pakeHo0 Ha I[bOMY PUCYHKY.

451.° Ha pucysry 146 ZABC = ZBDC. {dki TpUKYTHUKHU HaA IIBOMY
PUCYHKY moxmiOoHi? 3amuiiTs piBHicTh BimgHOIIeHb IXHIX BifIo-
BiIHUX CTOpPiH.

452.° YKaxiTs nmapu momgiOHNX TPUKYTHUKIB, 300pakeHUX HA PUCYH-
Ky 147, sHaiifiTh DJOBXKUHY Bifpiska x (po3Mipu maHO B CaHTHU-

MeTpax).
D,

x 21

18

A
C E
15
B
a 0
Puc. 147
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453.° Y tpurkyrHukax ABC i A B,C, Bimomo, 110 B C
/A= /A, /B= /B, AB=6cm, BC =8 cu, /W
A B, =9cm, A ,C, =18 cm. 3HaiiAiTs HeBifoMi
CTOPOHU JAHUX TPUKYTHUKIB. A D F
454.° Ha crtoponi CD mnapanemnorpama ABCD
(puc. 148) mosuaueno touky E, mpsami BE Puc. 148

i AD meperunaiorbes B Tourti F, CE = 8 cwm,

DE =4 cm, BE =10 cm, AD =9 cm. 3uaiigits Bigpisku EF i FD.
455.° Y tpanenii ABCD (BC || AD) sizomo, mo AD = 20 cm, BC = 15 cm,

O — rTouka mepetuny miarouasneit, AO = 16 cm. 3uatigite OC.
456.° Hiaromanai tpamerii ABCD 3 ocuoBamu BC i AD mepeTruna-

1oThea B Toulli O. 3uHalaiTey ocaoBy AD, akmo BO : OD =3 : 7,

BC =18 cwMm.

457.° Yu noxmi6Hi ABa IPAMOKYTHUX TPUKYTHUKHU, AKIIO CEpPel KYTiB
OIHOTO 3 HUX € KyT, AKUIl mopiBHIoe 38°, a cepen KyTiB APYyro-
ro — KYT, AKUI AopiBHioe 52°7

O—rr 458.° IloBexniTp, 1m0 ABa PiBHOGEAPEHUX TPUKYTHHKM TOLIOHI,
AKIITO KYyTHU, IPOTUJIEKHI IXHIM OCHOBaM, PiBHi.

459.° Yu MoKHa CTBEPIKYBaTH, III0 JBA PiBHOOEAPEHUX TPUKYTHUKU
momiOHi, AKIMO B HUX €: 1) Mo piBHOMY rocTpoMy KyTy; 2) IIO
IPAMOMY KYTY; 3) IO PiBHOMY TyIIOMY KYyTYy?

460.° KyT mik 6iuHOI0 CTOPOHOIO TA OCHOBOIO OJHOT'O PiBHOOEIPEHOTO
TPUKYTHUKA AOPiBHIOE KYTYy MiK OiUHOIO CTOPOHOIO Ta OCHOBOIO
IPYroro piBHOOEAPEHOTO TPUKYTHUKA. BiuHa cTOpoHa Ta OCHOBa
MePINoTo TPUKYTHUKA NOpiBHIOIOTH 18 c¢cm i 10 cm Bigmosigmo,
a ocHoBa Apyroro — 8 cm. 3HaAWAITL GiUHY CTOPOHY APYTrOTro
TPUKYTHUKA.

461.° I3 BepIIMHU MPAMOTO KyTa TPUKYTHUKA OMYIIEHO BUCOTY HAa
rinorenysy. CKiIbKM NMOAIOHUX TPUKYTHUKIB YTBOPUJIOCA IPU
oMy ?

462.° CropoHu mapaJsejorpamMa gpopiBHioloTh 20 cm i 14 cm, Bucora,
mpoBeeHa 10 0iJIbITol CTOPOHM, JOPiBHIOE 7 cM. SHANAITH BUCOTY
mapaJjiejiorpaMa, IpoBeleHy J0 MEeHIIIOi CTOPOHHU.

463." Y Tpamerii ABCD 3 ocaoBamu BC i AD niaroHaJi mepeTUHAIOTHCS
B Toutii O, BO = 4 c¢m, OD = 20 cm, AC = 36 cm. 3HaiigiTes Bin-
pisku AO i OC.

464." Y tpanenii ABCD (BC || AD) sinomo, mo AD = 18 cm, BC = 14 cm,
AC = 24 cm. 3HaliiTs Bigpisku, Ha SKi TOUKa mepeTUHy Aiaro-
Hasel ninutes giaronanas AC.

O=11 465." [oBeniTh, M0 B MOAIGHNX TPHKYTHHKAX OiCEKTPHCH, IPO-
BelleHi 3 BepIIWH BiAIOBIAHUX KYTiB, BiTHOCATHCA AK BiAIOBigHI
CTOPOHU.
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O=Tr 466." JToBeniTh, 10 B HOAIGHUX TPUKYTHU- B
KaxX BHCOTH, MHPOBEJEHi 3 BepIIWH Biamo-

BiIHUX KYTiB, BimHOCATBHCA AK BimmoBimmi
CTOPOHU.

467." OcuoBu BC i AD rpanerii ABCD nopiBHIO-
foTh Bigmosizuo 28 cm i 63 cm, LABC = M C
= /ZACD. 3naigits giaronann AC. K

468." Ha croponi AC tpuryrtumka ABC mosHa-
ynau Touky D Taky, mo LABD = /ZC,
AB = 20 cm, BC = 28 cv, AC = 40 cu. Braii- Puc. 149
IiTh HeBimoMi cTopoHU TpuKyTHUKA ABD.

469." T'inoTeHys3a NPAMOKYTHOTO TPUKYTHUKA qopiBHIOE 20 cM, a 6ib-
muit Karer — 16 cm. 3HAUAITHL BiApisKu, Ha AKi cepegmHHUI
HepHeHAUKYJASP TiIoTeHy3u MiJNTh OiJIBIINI KaTerT.

470.° TToscHiTh 3a momomorom pucyuHka 149, ax MoKHA 3HAWTU IIIH-
puny BM piuku, BUKOPUCTOBYIOUH IOAIOHICTh TPUKYTHUKIB.

471.° 3o0paskeHHA mepeBa, Bigmasenoro Ha 60 m Big 06’ekTHBa oTO-
amapara, Ma€e Ha miaiBIi Bucoty 8 mm (puc. 150). Bigcraub Bin
00’eKTHBa 10 300paskeHHA mopiBHIoE 40 mMm. Aka Bucora mepesa?

Puc. 150

472, 3HaigiTh BUCOTY OepeBa, AKIIO MOBXKWHA HOro TiHi mOpiBHIOE
8,4 M, a JOBXKHMHA TiHi Bii BEepTHUKAJbHOTO CTOBIIA 3aBBUIIKU
2 M y To¥i cammit uac mobu mopiBHIOE 2,4 M (puc. 151).
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473." Yu Moxke mpsaMa IepeTUHATH IBi CTOPOHU PiBHOOEAPEHOTO TPU-
KYTHHUKA, BiATMHAIOUMN BiJi HHOIO TPUKYTHUK, MOMY IIOLiOHIIA,
i He OyTH mapajieJIbHOIO TPETiil CTOPOHi?

474.° Xopau AB i CD Koja meperuHaoThea B Touli M, AM = 6 cwm,
BM =14 cm, CM = 12 cm. 3uaiigits Bigpisox DM.

475. Xopau MK i NP koJsa meperuHamoTheda B Touri F, MF =9 cwm,
KF =12 cMm, a Bigpisox NF y 3 pasu mgoBiiuii 3a Bimpisox PF.
3HaNIiTh JOBXKUHY xopau NP.

476." Touka K minuth xopay AC Koja HaBmija, a xopay DE — Ha Bin-
pisku 3aBHOBKEKM 2 c¢M i 32 cm. 3HaWAiTh moB:xuny xopau AC.

477.” Touka E ginute xopay CD koja Ha Bigpisku 3aBHoBKKH 15 cm
i 16 cm. 3maligiTh pamiyc KoJja, AKIO BifcTaub Big Touku E 1o
IMeHTpa Koja JOpiBHIOE 4 cM.

478.” Touka P gpinuth xopay MK xojga Ha aBa BiApPi3KU 3aBIOBIKKU
8 cm i 12 cm. 3HalAiTEL BigcTaHb Big Touku P 10 IeHTpa KoJa,
AKIITO ¥oro pajaiyc gopiBuioe 11 cm.

479.” Yepes TouKky A mposezeHo a0 Koaa goruuny AM (M — Touka
IOTUKY) i ciuHy, sKa mepeTuHae KoJyio B Toukax K i P (Touxka K
JeXKUTh MiK Toukamu A i P). 3manimith Biapisoxk KP, aKIIO
AM =12 cm, AP = 18 cm.

480.” Yepes TouKky A, AKa JEeXKUTH M03a KOJIOM, IIPOBEAEHO ABi IpaAMi,
OoJHAa 3 IKUX JOTUKAETHCS A0 KoJia B TOUIli B, a Apyra nepeTuHae
Koyio B Toukax C i D (touka C JjeXuTh MixKk Toukamu A i D),
AB =18 c¢cm, AC : CD = 4 : 5. 3uaiigits Bigpisox AD.

481.” Yepes TOUuKy A, IO JIE}KUTH 1034 KOJIOM C
(puc. 152), mpoBemeHo nOBi mpsami, omHA

3 AKUX IepeTHuHae KoJo B Toukax B i C B
(rouka B nexuth Mik Toukamm A i C), A /)
a npyra — y tToukax D i E (Ttouka D je- D
JKUTHh MisK Toukamu A i E).
O=11 1) Iosexits, mo AB-AC = AD - AE. Puc. 152

2) 3uaiimiTe Bimpisox AE, arxmo AB = 18 cm, BC = 12 cm
iAD : DE=5:T1.

482.” ¥V xoii, pagiyc akoro mopiBHioe 8 cM, mmpoBeneno xopay AB. Ha
npsamiii AB mosa Bifgpiskom AB mosnauumam Touky C Taky, IO
AC : BC =1 : 4. 3uaiigits Bizcraub Big Touku C 10 IeHTpa KoJia,
Ao AB = 9 cwm.

483.”" V tpuxkyrauk ABC BIMCaHO KBaapaT TakK, IO ABi fioro cycimmi
BepIINHU HaJexkaTh cTtopoHi AC, a aBi iHmii — cropornam AB i BC
BigmoBigHO. 3HAUIITH CTOPOHY KBaapara, akino AC = a, a Bucora,
npoBegeHa no croporu AC, mopiBuioe h.
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484." Y tpurytaury ABC Bimomo, mo BC = 72 cm, AD — Bucora,
AD =24 cm. Y gauuii TPUKYTHUK BIIMCAHO NPAMOKYTHUK M NK P
Tak, mo BepmuHu M i P Hasmexxarh cTopoHi BC, a Bepmuau N
i K — croponam AB i AC BigmoBigHO. 3HANIITH CTOPOHU IIPAMO-
KyTHUKa, axito MP : MN =9 : 5.

BMPABU AN MOBTOPEHHS I

485. 3maiigiTh KyTH mapaJiejorpaMma, SKII0 KyT MiK HOro BUCOTaMH,
MIPOBEIEHNMM 3 ONHiel BepInuHU, mopiBuioe: 1) 20°; 2) 130°.

486. [IBa xousa iz menTpamu O, i O,, pagiycu AKux piBHi, Ieperu-
HaloTbca B Toukax A i B. Bigpisox O,0, neperuHae JaHi Koja
B Touxkax C i D. [JoBexniTh, 110 yoTupukyTHUK ACBD — pom6.

487. Opuu i3 KyTiB mpaMOKyTHOI Tpamelii mopiBaioe 135°, cepemus
Jinig — 21 c¢M, a OCHOBHU BifHOCATHCA AK 5 : 2. SHAUAITH MEHIITY
0iuHy CTOPOHY Tpamerrii.

CMOCTEPIFAVUTE, PUCYWTE,
KOHCTPYIOWUTE, DAHTA3YWUTE

488. Sk gBa piBHUX ONYKJINX YOTHPUKYTHUKM PO3pisaTu Ha YaCTUHU,
3 AKUX MOXKHA CKJIACTH IapaJjesorpam?

Eﬁ, TEOPEMA MEHE/IAS I —

Touku, AKi HaJexaTh OAHIN TpPAMIill, HA3WMBAIOTh KOJiHEAPHUMU.
JBi TOuKM KoJiHeapHi 3aBKIN.

VYV 11boMy OmOBilaHHI BU AisHAeTecd IIPO OAHY 3HAMEHUTY TEeOpeMy,
SAKa CIYrye KPUTepieM KoJriHeapHOCTi TPphoX TOUOK. 115 TeopeMa HOCUTH
iM’a maBHBOTPEILKOTO MaTeMaTHKa i acTpoHoMa Menenas AJieKcaH-
npiticbkoro (I-1II cT. H. e.).

Teopema Meneunas. Ha cmopornax AB i BC mpukymnuxa ABC
nosnaveno 6i0noeidno mouxu C, i A,, a Ha npodosicenHi cmopo-
Hu AC — mouky B,. [Jaa mozo wo6 mouxu A,, B,, C, nexcanru na
00Hill npamill, HeoOxiOHO i DocmamHubo, W06 6UKOHYEANACS PiBHICMY

AC, . B_Al . % - *)
C,B AC BA
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Puc. 153

ITosedennsa. CriouaTKy JoBemeMO HeOOXiHY YMOBY KOJIiHeapHO-
cTi: akmo Touku A,, B,, C, n1exaTh Ha OJHill NpaAMil, To BUKOHYEThCA
piBHicTb (¥).

I3 BepmiuH TpukyTHHUKA ABC OomycTUMO nepueHaukyaapu AM, BN
i CP ma npamy C,B, (puc. 153, a). Ockinsku /MC,A = Z/NC,B, To
TpukyTHUKE AMC, i BNC, nozibHi 3a IepIIoio 03HAKOI II0Ji0HOCTL

. . AC.  AM . . .
TPUKYTHUKIB. 3Bimcu CBI =N I3 moxpi6uocTi TpukyTHUKiIB BNA,
. BA . . .

i CPA, oTpumyeMo: L :ﬂ. Is mogmibrocri TpurkyrHuUKiB B,CP
AC CP

. . . CB _CP ..

i BAM BuniuBae piBHicTH BA-AM" IlepeMHOXUBIIIN TTOYUJIEHHO JIiBi

1
AC, AM BA, BN CB, _ CP
CB BN’ AC CP’ BA AM
AC, BA, CB, AM BN _ CP
C,B AC BA BN CP AM
Temep moBeIEeMO TOCTATHIO YMOBY KOJIIHEAPHOCTI: AKIIO BUKOHYETHCA
piBHicTE (¥), To Touku A, B,, C, nexaTb Ha OJHi IpAMiii.
Hexait npama C,B, neperusae cropony BC tpukyrauka ABC y ge-
AKii Touni A, (puc. 1563, 0). Ockinbpku Touku C,, A,, B, 1exaTh Ha ofHil

Ta IpaBi YaCTUHU IPONOPITiH ——, OTpu-

=1.

MYEMO PiBHiCTBH

.y AC BA, CB,
npaAMiii, TO 3 JOBEeAEeHOTO BUINE MOKHA 3alMUCATH: CB R BA
3icraBasioun 10 piBHiCTH 3 piBHicTIO (*), TOXOAWMMO BUCHOBKY, IO
BA, BA, : . o ;

C-AC TobTO Touku A, i A, ginare Bigpisox BC B ogHOMY i TOMY
2 caMoOMy BiJHOIIIEHHi, a OT:Ke, I[i TOUKHU 30iraroThCs.
B

SBijicu BUILINBAE, 110 npaMa C,B, IepeTHHA€E CTOPO-
Hy BC y Touni A,. A

3ayBaKHIMO, IT[0 TeOPeMa 3aTHIIAEThCA CIIPaBe-
JauBoio i Toxi, Kosau Touku A,, B,, C, 1exaTh He Ha
cropoHax TpukyTHuUKa ABC, a Ha IXHiX IpOJOBIKeH-
Hax (puc. 154).

Puc. 154
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BMPAB/ T

CroinpHi mOTHYHI 40 TPHOX KiJ mepeTmHAOTHCA B TOuKax A, B
i C (puc. 155). loBexith, 110 IIi TOYKU KOJIiHEapHi.

Brasiexa. 3acrocyiiTe Teopemy Menenasa go tpukyrHuka O,0,0,
Ta TOuoK A, B, C, AKi JexaTh HA IIPOJOBMKEHHIX MO0 CTOPiH.

=

Puc. 155

2. Koo iz menrpom O, KOTUKAETbCA N0 NBOX Kin i3 merTpamu O, i O,
y Toukax B i A Bigmosimmo (puc. 156). HoBexmiTh, 1o Touka C —
TOUKAa IIepPeTHHY CHIJIBHUX JOTHUYHUX [0 Kija i3 mentpamu O,
i O, — Banmexurh npamiit AB.

3. ¥V Tourkax A, B, C mpoBefieHO NOTUYHI K0 KoJa (puc. 157). [loBeniTs,
mio Touku M, N i P KojiHeapHi.

Brasiska. 3acTocoByiouu Teopemy MeHesas n0 Tpukytauka ABC,
CKOpHCTalTecs KJOUYOBOIO 3amadeio 3 m. 13.

Puc. 156 Puc. 157
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4. IIpama mepetunae ctoponu AB, BC i mpomoB:xenusa ctoporHu AC
TpukyTHUKa ABC Bignmosiguo B Toukax D, E, F. JloBenits, 110 ce-
penunu Binpiskis DC, AE, BF nexaTh Ha OfHIN mpaMii (1o mpamy
HasuBaIOTh npamow I'aycca).

Brasieka. 3acrocyiiTe TeopeMy MeHeaas 10 TPUKYTHUKA, BEPIITUHA
SAKOTO0 € cepeguHaMU CTOPiH TpukyTHUKa ABC.

Kapn ®dpigpix Faycc
(1777-1855)

BuoaTtHUIM HiMeubK1Un MaTeMaTuK,
acTpOHOM, di3ukK, reogesuncrt.

Y NOro TBOPYOCTI OpraHiyHoO
MOEAHYBaINCA OOCAIAXKEHHS

3 TEOPETUYHOI Ta NPUKNAOHOI
matematuku. MNpaui faycca cnpasunu
3HAYHMI BNIMB Ha NOAaNbLUNN
PO3BUTOK anredbpwu, Teopii ymcen,
reomeTpii, Teopii eNnekTpukn

Ta MarHeTU3my.

@ TEOPEMA MTOJIEMES E—

Teopema Iltonemesn. Jobymok diazonaneil 6nucanozo 6 Kono
yomupukymuuka 0opiéHioe cymi 000Yymkié 1020 NPOMULEHHUX
CMOPpiH.

loeedenns. Ha pucyaky 158 306paskeH0 BIIMCAHUI Y KOJIO YOTUPU-
KyTHuK ABCD. [MoBememo, 1o AB - DC + BC+-AD = BD - AC.

Knaegin NMNTonemen
(6n. 100 — 6n. 178)

[aBHbOrpeubknii MaTemMaTmnk

i aCTPOHOM. ABTOP rE€OLLEHTPUYHOI
moneni BececsiTy. Po3pobus
MaTeMaTu4Hy TEOPII0 PYXy MAaHET,
ska Jae 3Mory ob4uncnioBaTn

iXHE nonoxeHHsi. CTeBopuB nNpoodpas
Cy4yacHOI CUCTEMU KOOPAMHAT.
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Ha piaromani AC mosmaummo Touky K Tak, mo 1 = Z2. Kyru 3
i 4 piBHi AK BIHCcaHi KyTH, I0 CIUPAIOTHCA HA OAHY I Ty caMy OYTY.
Or:xe, TpuryTHUKU ABK i DBC mopniGHi 3a mepIiom 03HaKOM IOXi0-
HOCTi TPUKYTHUKIB (KyTu 3 i 4 piBHI AK BUHcaHi, 110 cIUPAIOTHCA HaA

OIHY W Ty camy Ayry). 3Bimcu £=£, TOOTO
BD DC
AB-DC = BD - AK. (1)

Ockinbru /1 = /2, to LZABD = Z/KBC. KyTtu 5 i 6 piBHi aK Bnu-

caHl KyTu, 110 cIupaloThcd Ha OAHY I Ty camy ayry. Tomy
. BC KC
AKBC ~ AABD. 3Biacu BD - AD’ TOOTO
BC-AD = BD - KC. 2)
Homasmu piBaocTi (1) i (2), orpumaemo:
AB:-DC + BC+-AD = BD+AK + BD KC, Tto6TO
AB-DC + BC-AD = BD (AK + KC) =BD-AC. A

B
B
A c
I\
3 6
c
ARx
G D
5, 4
D
F E

Puc. 158 Puc. 159

BMPAB/ T

1. Hexait M — moBisbHA TOYKA KOJa, OMMMCAHOTO HABKOJIO PiBHOCTO-
pouHbOTO TpuKyTHUKA ABC. [loBenmiTh, 110 oAuH i3 BiapiskiBs MA,
MB, MC popiBHIOE cyMi IBOX iHIITHX.

2. Ha xoui mosuaueno Touxku A, B, C, D Taxk, mo UAB = UBC = UCD.
IoseniTs, mo AC? = AB:(BC + AD).

3. Ha pucynky 159 306pakeHO BOHCAHUMN y KOJIO CEMHUKYTHUK

. o . . 1 1 1
ABCDEFQG, . , — =
y sIKOTO Bci cToponu piBHi. [JoBemiTs, 1o AC
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14. lpyra Ta TpeTs 03HaK1 NoAiOHOCTI TPUKYTHUKIB

Teopema 14.1 (npyra o3HakKa MOXiOHOCTI TPUKYTHHKIiB:
3a JBOMA CTOPOHAMHu Ta KyToMmM Mix Humu). Axuyo 06i cmo-
POHU 00HO020 MPUKYMHUKA NPONOPYiliHi d60m cmoporam 0pYyz020
MPUKYMHUKA ma KYymu, ymeopeHi yumu CmopoHamu, PiéHi, mo makxi
mpuKymnurxu nodi6ni.

Joeedenns. © Posrnsauemo Tpurytauku ABC i A B,C,, y AKHX

zgl = é?gl =k i /B=/B,. losegemo, mo AABC ® AA B C,.

Arxmo k=1, to AB=A,B, i BC=B,C,, a otxe, TpukyTHuku ABC
i A\B,C, piBHi 3a IepIIOI0 O3HAKOI DiBHOCTI TPUKYTHHUKIB, TOMY IIi
TPUKYTHUKU MOi0HI.

Hexait, sanpurnan, k > 1, To6to AB > A B, i BC > B,C,. Ha cro-
porax BA i BC nosHaunMo BiAnosigHo Touku A, i C, Tak, mo BA, = A B,
i BC,=B,C, (puc. 160). Toxi ;i - 1]33002'

Iokaskemo, mo A,C, || AC. Ilpumyctumo,
mo 1me He Tak. Tomi Ha croponi BC mosHa-
uumo Toury M rakry, mo A,M | AC. Mae-
AB _BC , = AB _ BC . BC

_ BC
~BM
i C, nosHaueHo ofHy I Ty camy Touky. Toxi
AC, | AC.

3a J1eMOoI0 PO MOAi0HI TPUKYTHUKU OTPU-
myemo, mo AABC © AA,BC,. TpuKyTHUKU
A,BC, i A/B,C, piBHi 3a IepIIOI0 O3HAKOIO PiBHOCTi TPUKYTHUKIB.
3Bigcu AABC © AA B.C,. A

Teopema 14.2 (TpeTa 03HAKA MOAiOHOCTI TPUKYTHHMKIB: 3a
TphroMa crTropoHamu). Axu,o mpu cmopoHu 00H020 MPUKYMHUKA
nponopyitini mpvom cmopornam 0pYz020 MPUKYMHUKA, MO MAKL
mpukymHuku nodi6Hi.

, Tobro BC,=BM. Otrxe, OyxkBamu M

Puc. 160

Jlosedennsa. © Posrnauemo Tpurytauku ABC i A B,C,, y AKUX

AB _ BC CA
= = =k. , AABC © AA,B,C,.
AB _BC CA Iosenemo, 110 B.C,

Skmo k = 1, to TpukytauKu ABC i A B,C, piBHi 3a TpeThoi0 03Ha-
KOIO PiBHOCTI TPUKYTHUKIB, a OTiKe, I[i TPUKYTHUKHU IIOMiOHi.
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AP 14. [Ipyra Ta TpeTs 03HaKM NomAiOHOCTI TPUKYTHUKIB 103

Hexaii, nanpukaan, £ > 1. Ha cropouax BA i BC mosHauuMo Bif-
noBiguo Touku A, i C, Taki, mo BA,=AB,, BC,=B,C, (puc. 161).
AB _ BC
BA, BC,
MPUJIETJi 0 HbOTO CTOPOHMU Ipomopilitini. OT:Ke, 3a IPYyro 03HAKOIO
MOAIOHOCTI TPUKYTHUKIB Ili TPUKYTHUKY MOAI0HI, mpuyoMy KoedilieHT

Toxi

= k. Y tpukyraukax ABC i A,BC, xkyT B cuinbawmii,

A
=k. YpaxoByiouu, IO 3a YMOBOIO
2772

=k, orpumyemo: A,C, =A,C,. Orxe, Tpukyrauxu A,BC, i A, B,C,

moxi6buocti mopiBuioe k. Tomi
CA
ClAl
PiBHI 3a TPETHOIO 03HAKOIO PiBHOCTI TPUKYTHUKIB. 3 ypaxyBaHHAM TOTO,
mo AABC © AA,BC,, orpumyemo: AABC © AA B,C,. A

Puc. 161 Puc. 162

3amaua. [loBeniTh, 110 BiAPi3oK, AKMUI CIIOJyUYaE OCHOBU JBOX BUCOT
TOCTPOKYTHOTO TPUKYTHUKA, BiITUHAE TPUKYTHUK, MOAIOHUI JaHOMY.

Pose’asanna. Ha pucysry 162 Bigpisku AA, i CC, — Bucoru
rpukyTHuUKa ABC. JloBenemo, 1o AA,BC, © AABC.

Y npaMokyTHuUX TpukyTHuKax ABA, i CBC, roctpuit KyT B cmins-
Huit. Orwxe, TpukyTHUKU ABA, i CBC, mozi6Hi 3a mepInoio 03HAKOIO

. . . . AB BA . AB BC
moxibHOCTI TPUKYyTHUKIB. 3Bigcu — =—>. Toxi = . Kyr B

A PHEY A% Be T Be,” ™ Ba, BC, Y
cuineEuil ana TpukyTHuKiB ABC i A BC,. Orxe, TpukytHuxku ABC
i A;BC, nozi6Hi 3a Apyromo O3HAKOIO MOAIOHOCTI TPUKYTHUKIB. o

p 1. ChopmynionTe apyry 03Haky rnoaibHOCTI TPUKYTHUKIB.
® 2 CdhopmynionTe TpeTo 03HaKY NOAIOHOCTI TPUKYTHUKIB.
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BMPAB/ HTT

489.° Ha opxuiii cropoHi KyTa A Bigkaameno Bigpisku AB i AD, a Ha
npyritt — Binpisku AC i AE. Uu noni6ui tpukytauku ABC i ADE,
akmo AB =4 cm, AD = 20 cm, AC = 10 cm, AE = 8 cm?

490.° Ha cropouax AB i AC tpuxkyruuka ABC (puc. 163) mosnaumnim

Bigmosiguo Touku D i E tak, mo AD = % AC, AE = % AB. 3uaii-

miTe Bigpisork DE, akiio BC = 21 cwm.

491.° YV rpurytaury ABC Bimomo, mo AB = 21 cm, AC = 42 cwm,
BC = 28 c™ (puc. 164). Ha nmpomoB:xeHHaX BifgpiskiB AB i BC 3a
Touky B BigkaageHo BigmoBiguo Bigpisku BM i BK, BM = 8 cwm,
BK = 6 cm. 3HaigiTe Bigpisok KM.

492.° Bigpisku AB i CD meperuHaioThbca B Toulli O (puc. 165),
AO =24 cm, BO =16 cm, CO =15 cm, OD = 10 cm, LZACO = 72°.
3uaigite Kyt BDO.

493.° Ha croporax AC i BC tpukyTHuka ABC mM0o3HAYUJIN BiAmOBiZHO
Touku M i K Ttak, mo CM = 15 cm, CK = 12 cm. 3uHaiigiTe Bin-
pisoxk MK, akmo AC = 20 cm, BC = 25 cm, AB = 30 cwMm.

494.° Yu nopxi6ui rpukyrHuUKu ABC i A B,C,, AKIIo:
1) AB=6cm, BC=10cm, AC=14cm, A;B, =9 cm, B,C, =15 cm,

AC =21 cm;
2)AB = 1,3 ¢m, BC = 2,5 cm, AC = 3,2 cm, A B, = 26 cwm,
B,C, =50 cm, A,C, = 60 cm?

495.° Yu nmoxibHi 1BAa TPUKYTHUKU, AKIIIO CTOPOHU OJHOT'O BiJHOCATHCS
ak 3 : 8 : 9, a cTopoHu APYroro AopiBHIOTEL 24 c¢M, 9 cM, 27 cm?

496." YV rpurkyreukax ABC i A B,C, Bigomo, mo LA = ZA,, KoHa 3i
cropin AB i AC cranosuts 0,6 cropin A B, i A,C, BignosigHo.
3uaitgite croporu BC i B,C,, akimio ixHa cyma gopiBHioe 48 cM.

497.° Y rpuryrtaukax DEF i MKN sBigomo, mo /E = /K, a KoXXHa
3i cropin DE i EF y 2,5 pasa 6inbina 3a cropouu MK i KN
BigmoBimuo. 3ualmiTe cropouu DF i MN, AKI0 iXHA pisHUIA
nopiBaIoE 30 cMm.

B M C B

D

Puc. 163 Puc. 164 Puc. 165
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498." Ha croponax AB i AC tpukyTHuKa ABC mO3HAYUIN BiAIOBimHO
Touku D i E tak, 1o AD : DB = AE : EC = 3 : 5. 3uaigirs Bin-
pisox DE, axito BC = 16 cMm.

499." 3 nepeB’aHUX NAJIUYOK BUTOTOBUJIN TPU MOLiOHI pidHOCTOPOHHI
TPUKYTHUKU. Y KOKHOMY 3 HUX OiJbIITy CTOPOHY modapOyBaau
B OJITAaKUTHUH KOJip, a MEHIIy — y JKOBTUIl. 3 GIaKUTHUX TIaJIU-
YOK CKJIAJIU OAWH TPUKYTHUK, a 3 JKOBTUX — Apyruii. Yu 6yayTh
1Ii TPUKYTHUKY TOAi0H1?

500.” ¥V tpukytuury ABC Bigomo, mo AC=a, AB=BC=b,AM i CK —
OicekTpucu TPUKYTHUKA. SHAUAITH Bigpisok MK.

501." ¥V TpurytaHuxry ABC Bimomo, 1m0 AB = 8 c¢cm, BC = 12 cm, AC =
=16 cm. Ha ctoponi AC mosuauero Touky D Tak, 110 CD =9 cwm.
3uaiigiTs Bigpisox BD.

502.* I3 Tourku A mposemeno aBa nmpomeni AM i AN. Ha mpomeni AM
mosuaueno Touku H i B, a ua nmpomeni AN — touku C i D Tak,
mo AH -AB = AC - AD. Hosenits, 1mio Touku H, B, C i D nexarb
Ha OJHOMY KOJIi.

503.* Ha memiani BM TpukyTuuka ABC mosnauniu Touky K Tak, 1o
/MKC = /BCM. oBexnits, mo LAKM = /BAM.

504.% Bigpisku AB i CD mepeTuHAOThCA B TOU-

i M. Bigomo, mo AM - MB =CM - MD.

A
Hosexnite, 1m0 Touku A, B, C i D nexatb ‘ C
Ha OJHOMY KOJIi.
505.* Ha cmigbHi Xopai ABOX Kiju, 1o Iepe- v
TUHAIOTHCS, MO3HAUUIN TOURY M i uepes <J

Hei mposeau xopau AB i CD (puc. 166).
Hosenits, 1mo L DAB = Z/BCD. Puc. 166

BMPABWU A1 MOBTOPEHHS I

506. ITepumerp nmapasenorpama ABCD nopisuioe 46 cm, /BAD = /ADB.
3HaWIiTh CTOPOHU HapaJjejiorpamMa, SKIO0 MepuMeTp TPUKYTHU-
ka BCD popiBuioe 32 cMm.

507. Ha giaromani BD kBagpata ABCD mosHauuau Touky E Tak, 1o
DE = AD. Yepes Touky E IIPOBEIEHO IIPAMY, SKa IEePHIeHINKYIAD-
Ha no npsamoi BD i nepetrunae cropony AB y Touri F. [JoBemiTs,
mo AF = FE = BE.

508. V rpamnemnii ABCD Bigomo, mo ZB = 90°, ZC = 150°, BC = 5 cwm.
3HaiaiTe cropony CD, SKIO BUCOTa Tpamellii, IIpoBeieHa 3 Bep-
muau C, po3duBae JaHy TpaIlellilo Ha TPUKYTHUK i KBajapar.

ITonoBiTh y mam’siti 3mict myHkry 7 Ha c. 186 i mynkty 17 Ha c. 190.
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CMOCTEPITAWUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWUTE

509. Ha xkoui mosHaumau 999 ToUoOK CHHIM OJiBIIEM Ta ONHY TOUYKY
YePBOHUM OJIiBIeM. SIKMX MHOTOKYTHHUKIB 3 BepIIMHAMU B IIO-
3HAUEHUX TOYKAX OLJIbIINe: TUX, I[0 MICTATH YUePBOHY TOUKY, UM
THUX, 10 ii He MicTATH?

=2 PAMA EANEPA EEm—

Touka mepeTuHy CepefUHHUX MePIeHANKYJIIPiB CTOPIiH TPUKYTHU-
Ka — Ile IeHTP KoJia, OMMCAHOTO HABKOJIO TPUKYTHUKA. IlosHaummo
0 TOUKy O0yKBoio O.

Touka mepeTuHy OiCeKTpHC TPUKYTHUKA — Ile I[EHTP BIIMCAHOIO
kKouia. ITosHAUMMO 1110 TOUKY OYKBOIO o/ .

TouKy HepeTUHY IPAMUX, AKI MicTATHL BHCOTH TPUKYTHUKA,
Ha3WBAIOTh OPTOLEHTPOM TPUKYTHUKA. [lo3HAUMMO ITI0 TOUKY OYK-
BOto H.

Touky mepeTUHY MeiaH TPUKYTHUKA Ha3WBAIOTH MEHTPOIAOM TPHU-
KyTHUKAa. [lodHaUMMO 1110 TOUKY OyKBOIO M.

Touxku O, J, H, M Ha3sWBaiOTh YyAOBMMH TOYKAMHU TPUKYTHUKA.
Bukopucranusa TaKOTo eMOIIiHOTO emriTera IiJIKOM OO PYHTOBAHO. AIKe
UM TOUKaM IPUTaMaHHA IIijla HM3Ka KPAcUBUX BJacTHBOcTeii. Xiba
He UyI0BO BiKe Te, 1[0 BOHU € B OYIb-AKOMY TPUKYTHUKY?

Poaraaremo ogHy 3 6araThboxX TeopeM IPO UYAOBI TOUKU TPUKYT-
HUKA.

Teopema. Y 6ydv-aKomy mpukymHuKy YeHmp onucanozo Koia,
yenmpoid i opmoyenmp nexcamsv Ha 0OHIL npamii.
1o npamy HasuBaioTh npsamoro Eiixepa.

Hloeedenns. Ina piBHOOEIPEHOTO TPUKYTHUKA TBEPIKEHHS, IO
JTOBOAUTHCS, € OUEBUTHUM.

Jleonapp Eiinep
(1707-1783)

BugatHun matemaTtuk, 4isuk,
MeXaHiK, aCTPOHOM.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



y Mpama Ennepa 107

A
B, A C,
H
@) He
M
c~ M, /B 0
[
A, C M, B
Puc. 167 Puc. 168

Axmo mauuit TpukytHuK ABC npamoxrytHuit (LC = 90°), To iioro
opToIeHTp — Iie TouKka C, IeHTp OMMMCAaHOTO KOJIa — CepeanHa TiloTeHy-
3u AB. Toxai 3posywmijo, 1110 BCi Tpu TOUKH, PO AKi figeThca B TeopeMi,
HaJIe)KaTh MeJiaHi, TPOBeIeHiN N0 rimoTeHy3mu.

HoBenemo TeopeMy IJis TOCTPOKYTHOI'O Pi3HOCTOPOHHBLOTO TPUKYT-
HUKA.

Jlema. Axwo H — opmoyenmp mpuxymnuxa ABC, OM, — nep-
nendurkynap, onyu,enuill i3 yenmpa O onucanozo kKona Ha cmopo-
ny BC, mo AH = 20M, (puc. 167).

Hlosedenns. BukoHaeMO HOIaTKOBY HOOYIOBY, Y:Ke 3HAIOMY Bam
3 po3B’A3aHHSA KJIIOUOBOI 3ajaui m. 2: uepes KOKHY BEePIINHY TPUKYT-
HuKa ABC mpoBeneMo IpAMY, HapajielbHy IIPOTHUJIEKHIN CTOpPOHi.
Orpumaemo TpukyTHukK A,;B/C, (puc. 167). ¥V 3aszHaueHill KJ04OBii
3amaui OyJio moKasauo, 110 oproieHTp H TpukyTHuKa ABC € meHTpom
omucaHoro Koja TpukyrHuka A B/C,. Ina nporo xona kyr BHC,
€ IeHTpaJbHUM, a KyT BjA,C;, — BuucanuM. OckinbKku obujBa KyTH
CIIUpaloThesd Ha OLHY 1 Ty camy ayry, To LB HC, =2 /B A C,. Kyru BAC
i B,A,C, piBHiI AK mpoTujexHi KyTu napainenorpama ABA,C, Tomy
ZBOC = 2 Z/BAC = 2 ZB/AC, = ZB HC,. Ockinsku B,C, = 2BC, To
piBHOGenpeHi TpukyTHUKU B HC, i COB nozi6Hi 3 KoedimierToM 1m0-
npiouHocti 2. Ockinbku Bigpisku AH i OM, — BignmoBiaHi BucoTu moxio-
HHUX TPUKYTHHUKIiB, To AH =20M,.

HoBememo Temep OCHOBHY TEOPEMY.

Ockinpku Touka M, — cepenuna cropoHu BC, To Bigpisox AM, —
meniana TpukyTHuka ABC (puc. 168). Hexait M — TouKa IepeTuHy
Bimpiskie AM, i HO. Ockineku AH | OM,, to ZHAM = ZOM,M.
Kyru AMH i M, MO piBHi ak BepTukaabHi. OT:xe, TpukyTHUKT HAM
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i OM M mopibHi 3a mepIoio 03HAKOIO MOAIOHOCTI TPUKYTHUKIB. 3Bij-

cu = =2. Orxe, Touka M mopinse menmiany AM BiZHO-

MM,  OM, s pis pis y 1 ¥ BLA
mrenHi 2 : 1, paxyioun Big Bepmuau A. 3Bigcu Touka M — IIeHTPOIN
TpuryTHuKa ABC.

IoBemeHHs O BUNAAKY TYIIOKYTHOTO TPUKYTHUKA aHaJOTiuHe. A
3BepHEeMO yBary Ha Te, II[0 MU He JIUIIe BCTAHOBUJIN (haKT HaJIEHK-
HocTi Touok O, M, H oxHilil npawmiii, a if foBeJHu PiBHiCTH
HM =2MO,
AKa € Ie OJHi€I0 BJIACTUBICTIO UyJOBUX TOYOK TPUKYTHUKA.

e

BMPAB/ T

1. Jlaso aBi TOYKM, Ki J€KaTh B OMHIN ITiBIJIOIMHI BiIHOCHO ZaHOI
npsamoi. I[TobyayiiTe TPUKYTHUK, OJHA 31 CTOPiH SAKOTO JIEKUTH Ha
IDaHIW npaMmiil, a IMeHTP OIMMCAHOIO KOJIa Ta OPTOIEHTP € ABOMA Oa-
HUMHU TOUKAMU.

2. TlooynmyiiTe TpukyTHUK ABC 3a TphOMa JAHWMHU TOUYKAMU: BEPIIH-
HOI0 A, oproneHTpoM H i meratpom O ommcaHOTO KoJia.

3. BicerTpuca Kyra A roCcTpOKYTHOro TpUKyTHHKa ABC IepueHgu-
KyasapHa no npamoi Eisepa mporo tpukyTHuka. IloBemiTs, 1o
ZA = 60°.

Brasisexa. [loBenits, mo HA = OA.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



AP 3aBnaHHs N2 2 «lepeBipTe cebe» B TeCTOBIN HOpMI 109

3ABJAHHS Ne 2 «MEPEBIPTE CEGE» B TECTOBIV ®OPMI

1. Ha pucyury 169 A B, | A,B,, A,B, | A,B,,
AA, = %A1A3~ 3Bifcu BUILIHBAE, IIO:
A)AA, =B B,; B)AA, = B,B,;
B) B,B, = 2B,B,; I)AA, = B,B,.
2. fdxmo meniamm AA, i BB, tpukyrHuka ABC

nmepeTUHATheA B Toduli M, TO AKa 3 JaHUX
piBHOCTEN € MPaBUJIBHOIO AJA OyAb-IKOTO TPU-

kyTHUKa ABC? Puc. 169
A)AM : MB, = BM : MA;
B) MA, = %MB;
B) MA, = ZAM;
T) MB, = %BBI.
3. Ha pucynry 170 A,C, | AC. Togzi: B
A) AC_ BA, By BC _ AC.
AC ~AA BC, AC,
BA, _CB, AC _ BA,
B) 25~ B0, Dac=a8 4 C,
4. Y tpurkyrauky ABC Bimomo, mo AB = 8 cm, 4 C
BC =4 cm, AC = 9 cMm. ¥ AKOMY BigHOIIEeHHi
IIeHTP BIMCAHOTO KoJja AianuTs 6icektpucy BB, Puc. 170
paxyiouu Bix BepiiuHU B?
A) 2:3; B)4: 3;
B)2:1; ') 3:4.

5. Yepes Trourky M cropounu BC napanenorpama ABCD mpoBeneHo mpsi-
My, sKa mapaJesnbHa ctopori CD. I1a nmpama mepeturae Bigpisku BD
iAD y roukax K i F Bigmosigzo. Bigomo, o BM : FD =2 : 1. Yomy
nopisuioe Biguommenus KD : BK?

A)2:1; B)1:3;
B)1:2; r')4:1.

6. ¥V tpurkytuuky ABC Bimomo, o AB = 14 c¢cm, BC = 21 cm. Ha cTopo-
Hi AB Ha BifcTaHi 4 cM Bij BepiniuHU A IMO3HAUEHO TOUYKY D, uepes
AKY IPOBeNeHo NpAMY, mapaaeabHy cTropori AC. 3HaiigiTs Bigpisku,
Ha AKi g opAaMa giauTh ctopouy BC.

A) 12 cm, 9 cm; B) 15 cMm, 6 cwm;
B) 18 cMm, 3 cwm; T') 14 cm, 7 cMm.
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7. Bimpisok MN mpoBemeHO uepe3 TOUKY IIePeTUHY AiaroHajeill He-
piBHOOeApeHol Tpamelii ABCD napasenbHo ii ocHoBam (puc. 171).
CKinbKHu map MOAiOHUX TPUKYTHUKIB 300paskeHo HAa PUCYHKY?

A) 4; B) 6; B) 3; T) 5.
B C B
M N ER
A c
A D
Puc. 171 Puc. 172

8. Uepes Bepmuuu A i C HepiBHOOepeHOTO TpUKyTHUKA ABC mpOBe-
JIIeHO KO0JI0, siKke mepetuHae cropouu BA i BC y toukax E i D Bin-

moBiguo (puc. 172). fAka 3 mamux piBHOCTEH € IIPABUIBHOIO?
Ay BC_BA g BE_BD  p DE_BD . BD_BC
BD BC BC BA AC BC DE AC

9. Xopzpa AB neperunae xopny CD y ii cepenmui Ta miiuTbhbesA Ii€io

TOUYKOIO Ha Bimpisku, aki gopiBHO0OTEL 4 ¢cM i 25 cMm. S3HAKAIITEL XOP-

oy CD.
A) 10 cwm; B) 100 cwm;
B) 5 cwm; ') 20 cm.

10. ¥V tpurkyraury ABC Bigowmo, 1mo AB = 10 cm, BC =4 cm, CA = 8 cwm.
Ha croponi AC mosnaueno Touky D Taky, mo AD = 6 cm. S3HaUAITH
Bimpisor BD.

A) 5 cwm; B) 6 cwm;
B) 4 cwm; ') 7 cwm.

FOJIOBHE B MAPATPA®I 2

Teopema Dajeca
SAxmro mapanenbHi npaMi, AKi MepeTHHAIOTH CTOPOHU KyTa, BiaTu-
HaIOTh Ha OMHIiN IOT0 CTOPOHI PiBHI BiipidKu, TO BOHMU BiATUHAIOTH
piBHIi Bigpiskm; Ii Ha APYyTriil HOro CTOPOHI.

Teopema Impo MpoOmOPILiiiHi Bigpisku
SAK1ro mapajenbHi IpAMi mepeTHHAOTh CTOPOHU KyTa, TO Biapisku,
110 YTBOPUJINCS HaA OAHilM CTOPOHI KyTa, IIPOHOPIIiiiHi BigmOBiAHUM
Bimpiskam, III0 yTBOPUJINCSA HA APYTiii CTOPOHI KyTa.
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AP FonoBHe B naparpadi 2 m

BaacTuBicTs MegiaH TPUKYTHHKA
Vi Tpu MeiaHM TPUKYTHUKA IIEPETUHAIOTHCA B OAHIN TOUIl, AKa
JiIUTh KOKHY 3 HUX y BigHomreHHi 2 : 1, paxyioun Bif BepIIUHU
TPUKYTHUKA.

BaactuBicTh GiceKTpUCH TPUKYTHUKA
BicexTpuca TpuKyTHUKA OiJIUTH OTO CTOPOHY Ha BiApisdKM, IMpomop-
HifHI TPUJIErJauM A0 HUX CTOPOHAM.

IToxiGHi TPUKYTHUKHU
JBa TPUKYTHUKY HA3UBAIOTh MOAIOHUMY, SKIO IXHI KyTH BigmoBiz-
HO PiBHI Ta CTOPOHM OJHOT'O TPUKYTHUKA IIPOIOPIIifiHI BifmoBigHIM
CTOPOHAM [IPYIoTr0 TPUKYTHUKA.

Jlema mpo momiOHi TPUKYTHUKH
IIpama, Aka mapaJjieJibHAa CTOPOHI TPUKYTHHKA Ta IepeTHuHAaE IBi
iHIIMX TIOTO CTOPOHM, BiATMHAE BiJ HJAHOTO TPUKYTHUKA HOMY IIO-
ITiOHMI.

Ilepma o3Haka MOIOHOCTI TPUKYTHHUKIB: 3a JBOMAa KyTaMu
SKI0 nBa KyTH OZHOTO TPUKYTHUKA NOPiBHIOIOTH OIBOM KyTam
IPYroro TPUKYTHUKA, TO TaKi TPUKYTHUKU HOJi0Hi.

JIpyra o3Haka mofiOGHOCTi TPMKYTHHUKIB: 32 BOMA CTOPOHAMY Ta KYTOM

MidK HEMM

SAKIo ABi CTOPOHM OJHOTO TPUKYTHUKA IIPOIIOPIiiiHI JBOM CTOPOHAM
OPYroro TPUKYTHUKA Ta KyTH, YTBOPEHi IIMMH CTOpOHaMH, PiBHI,
TO TaKi TPUKYTHUKU IMOAi0OHi.

Tpers o3HaKa MOAIOHOCTI TPUKYTHUKIB: 3a TPhOMA CTOPOHAMM

SKIIO TPU CTOPOHU OJHOTO TPUKYTHUKA IIPOMOPIIiiiHi TPHOM CTOPO-
HaM IPYroro TPUKYTHUKA, TO TaKi TPUKYTHUKU HOIi0OHI.
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o & PO3B'A3YBAHHA
N NMPAMOKYTHUX TPUKYTHUKIB

Y ubomy naparpadi Bu 03HanoMmTecs 3i 3HaMEHUTO TEeOPEeMOI0
Migparopa.

Bu HaBunTeCH 32 BIAOMMMM CTOPOHaMM Ta KyTaMu NPSMOKYTHOMO Tpu-
KYTHMKa 3HaXOANTN NOro HEBIAOMI CTOPOHM Ta KyTU.
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4
15. MeTpuyHi cniBBigHOLWEHHSA
B MPAMOKYTHOMY TPUKYTHUKY

Ha pucyrky 173 Binpisok CD — BucOTa OPAMOKYTHOTO TPUKYTHU-
ka ABC (LACB = 90°).

Binpisku AD i DB nasuBaioTh npoekniamu xKatetriB AC i CB Bigmo-
BilHO Ha rimoTeHy3y.

Jlema. Bucoma npamokymnozo mpukymHuka, npoéedena 00
zinomeny3su, diaumbs mpPuKymHuk Ha 06a NOJiOGHUX NPAMOKYMHUX
MPUKYMHUKU, KO}CeH 3 AKUX N00iOHUL 0AHOMY MPUKYMHUKY.

HoBeniTs jieMy camMOCTiiiHO.

Teopema 15.1. Keadpam éucomu npamoKkymHozo0 mpuKymHuHuka,
npoeedenoi 0o zinomeny3u, dopienioe 0obymkKky npoekyil kKamemié
Ha 2inomeny3y. Keadpam xamema 0dopiénioe dobymxky zinomeny3u
ma npoeryii yb020 Kamema Ha 2inomeHy3y.

Tosedennsa. © Ha pucynky 173 Bigpisok CD — BucoTa IpaMo-
KyTHOTrO TpuKyTHUKa ABC (LACB = 90°). oBememo, II0:

CD?=AD-DB, AC?*=AB-AD, BC*=AB-DB.

Ockinbkn ACBD ~ AACD, 1o $2 —BD guiren CD*= AD - DB.
AD CD
AC _ 4B ' AB.
Ockinsru AABC © AACD, To D= AC . 3Bigcu AC*“=AB-AD.
Ockinpru AABC © ACBD, 1o gIC) - ‘;}g Beincn BC?=AB-DB. A

Axio goB:KUHYT BiApisKiB Ha pucyHKy 173 mosuauutu tak: AC = b,
BC=a,AB=c¢,CD=h,AD=0,, DB =a, To noBeJieHi cIiBBigHONIEHHA
HaOyBAIOTh BUTJIALY:

h =ab,a*=ac, b>=bc

c’e?

I1i piBHOCTi HA3MBaIOTH METPUYHNMH CIiBBiTHOUMIEHHAMHU B IIPAMO-
KYTHOMY TPUKYTHHUKY.

IIpuxkaan. [lano nBa BigpisKm, MOBKUHU AKUX AOPIBHIOIOTH @ i b
(puc. 174). IlobynyiiTe TpeTiit BiApisdoK, MOBKUHA AKOT0 JOPiBHIOE  ab.

C
a
—
B b
A D
Puc. 173 Puc. 174
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A

N
D Posze’azanns. Posraaaemo TpukyTHuk ADC
/" (LADC = 90°), y axkomy Bimpisox DB € BHCOTOIO
“ (puc. 175). Maemo: DB = \[AB- BC. SIxmio mosHa-
yutu AB = a, BC = b, To DB = Jab.
IIpoBenenmit aHaIi3 MOKa3ye, K IMIPOBECTHU II0-
OyIOBY.
Ha poBinpHiN nmpamiii mosHaumMo TOuKy A Ta
Puc. 175 BimKIameMo mocaigoBHO Biapisku AB i BC Taxk, 1o
AB =a, BC = b. TIIobyayemo koo 3 miamerpom AC.
Yepes Touky B mpoBeneMo mpAMY, HEPUHEHIUKYIAPHY n0 npamoi AC
(puc. 175). Hexait D — oxHa 3 TOYOK IEPETUHY IPAMOI Ta KOJIa.
Hosememo, 1o Biapisoxk DB mykauwumii. CupaBai, ZADC = 90° ak
BIOUCAHUI KYT, 1110 ciupaeTbesa Ha piamerp AC. Toxi 3a Teopemoio 15.1
DB? = AB- BC, 10610 DB = Jab. ®

14 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

A

‘I) 1. Ykoto popmyno NoB’A3aHi BUCOTa NPAMOKYTHOIO TPUKYTHMKA, NPO-
o BeeHa [0 rinoTeHy3u, i MPOEKLi KaTeTiB Ha rinoTeHy3y?
2. 9koto dopmynolo NOB’A3aHi KaTeT, rinoTeHy3a Ta NPOoEKLIA LbOro Ka-
TeTa Ha rinoteHyay?

W*BHPABM _——

510.° 3HaiigiTh BUCOTY OIPAMOKYTHOTO TPUKYTHUKA, IPOBEIEHY 3 BEP-
MIWHY IPAMOT0 KyTa, AKIIO BOHA MiJNUTh IIIOTeHy3y Ha BiApisKu
3aBIOBKKN 2 cM 1 18 cm.

511.° KateT mpAMOKYTHOTO TPUKYTHUKA TOPiBHIOE 6 cM, a iioro mpo-
€KI[id Ha rinoreny3y — 4 cM. 3HaAHAITH rinoTeHyay.

512.° Bucora mpsaMOKYTHOTO TPUKYTHUKA, IPOBEZEHA 0 TilOTeHY3H,
IinuTh il Ha Bigpisku 3aBHoBKKU 5 cM i 20 cm. 3HAKIITH KaTeTH
TPUKYTHUKA.

513.° BucoTra IpAMOKYTHOTO TPUKYTHUKA, IIPOBEIeHA 3 BEPIIUHU IP-
MOTO KyTa, IOpiBHIOE 48 cM, a IMPOEKIis OJHOTO 3 KaTeTiB Ha
rimorenysy — 36 cM. 3HAHAITH CTOPOHU AAHOTO TPUKYTHUKA.

514.° 3HaiigiTh KaTeTu TPAMOKYTHOTO TPUKYTHUKA, BUCOTA SIKOTO Mi-
JUTH TIiTTOTEeHY3y Ha BiApisKM, OAWH 3 AKMUX HA 3 CM MEHIIHUN Bix
miei BUCOTHU, a APYyruii — Ha 4 cM OGiIBIIUHA 3a BHUCOTY.

515." 3HaligiTh MeHIINI KaTeT IPAMOKYTHOTO TPUKYTHUKA Ta OTO BU-
COTy, TIPOBEMIEHY A0 TillOTEeHY3U, AKINO OiJBINTNIT KaTeT MeHITHi
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V
Big rimorenysu ma 10 cM i 6inbinuii 3a CBOIO MPOEKITiI0 HA Tilo-
TeHy3y Ha 8 cM.

516.° IlepueHIUKYJIAP, OOYINEHUII i3 TOUKM IEepeTUHY AiaroHasei
pomba Ha OTO CTOPOHY, HJOPIBHIOE 2 CM i AiJIUTH IO CTOPOHY HAa
Bimpiskm, aKi BigHOCAThCS aAK 1 : 4. 3HAKAITL HiaroHasi pomoa.

517.° IlepueHIUKYIAAP, ONYINEHUH i3 TOUKU KoJia Ha AiaMeTp, JiJIUTh
ioro Ha aBa BiApisKu, OAMH 3 AKUX AOPiBHIOE 4 cM. S3HAUTITH
paziyc KoJja, AKIIO JOBXKUHA IepIeHInKYJasapa gopiBaioe 10 cMm.

518.° 3uaiigiTe mepuMeTp PiBHOOIUHOI Tpamelrii, OCHOBU SAKOI HOPiB-
HIOIOTH 7 c¢M i 25 cm, a miaroHasi mepueHAUKYJIAPHI 0 GiuHUX
CTOpiH.

519.” IlenTp KoJia, OMMCAHOTO HABKOJIO PiBHOOIUHOI Tpamneriii, HaJleKuTh
ii 6imbImtitt ocHOBi. 3HANAITE Pagiyc MBOTO KOJa, AKIIO AiaroHasb
Tpamneiii gfopiBHoe 20 cM, a IIPOEKILig AiaroHaji Ha OiJIbIITY OCHO-
By — 16 cmMm.

520." Iiaronanp piBHOOGIiuHOI Tpamerii mepneHAWKYJIApPHaA A0 GiuHOI
CTOPOHM, AKa OopiBHIOE 12 cm. 3HAULITL cepeaHIO JiHiIO Tpa-
merrii, SKIMO pamiyc KoJia, OIMCAaHOTO HABKOJIO Tpaillellii, mopis-
Hioe 10 cMm.

521.” 3HaiifgiTs BUCOTY piBHOOiIUHOI Tpamelii, sximo ii miaroHaas mep-
MeHAUKYJIApHA 00 6iYHOI CTOPOHU, a PiBHUIIA KBaAPATiB OCHOB
IopiBHIOE 25 cM.

522,V npAMOKYTHY Tpallellil0 BIKCAHO K0Ji0. Touka JOTUKY AiJIUTH
Oinpiny GiuHY CTOpPOHY Ha Biapiskm 3aBHoBkKH 8 cm i 50 cwm.
3HalAiTh IePUMETD TPaIerrii.

523.° Y piBHOGiIUHY Tpameliito BIucaHo KoJo. TouKa JOTHUKY IiJUTH
O0iuHYy CTOPOHY Ha BiApi3KM 3aBHOBXKKU 3 cM i 27 cm. S3HAUIITH
BUCOTY Tpalerii.

524.” Jlamo mBa Bigpisku, HIOBKUHU SKUX TOPiBHIOWOTH a i b. ITob6ymyii-

Te BiIPiBOK 3aBAOBMKKU ,[%b.

BIMPABWU A1 MOBTOPEHHS IS

525. Ilepumerp mapasesiorpama O6imbpIInii 3a OLHY 3i CTOPiH Ha 35 cM
i 6inpInuii 3a Apyry cTopoHy Ha 28 cM. 3HAWAITh CTOPOHU IIapa-
Jiejiorpama.

526. Ha cropouax AB, BC, CD i AD xBaapata ABCD mosHauuau
BigmoBimuo Touku M, N, K i E Tak, njo uotupukyTauk MNKE
€ IPAMOKYTHHKOM, CTODOHU AKOI'0 IapajieJbHi Aiaromanam
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KBagpara. SHaUAITh mepuMeTp NPAMOKYyTHUKAa MNKE, AKIIO
niaroHanb kBagpata ABCD mopiBHIOE 7 cM.
527. ¥ KoJIO BIMCAHO TPAIlelliio, JiaroHajab SKOI JiMUTh KYT IPU 6ilb-
11i#i OCHOBI HaBIiJI. SHAUITH AYTH, HA AKI AiASTh KOJIO BEepPIITUHU
Tparmeirii, AKIMO oAWH 3 il KyTiB mMopiBHIOE 74°.

116 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

CMOCTEPITAWUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWTE

528. VY BmmCcaHOrO B KOJIO MHOTOKYTHUKA BUOPAJIU BEPIIUHY Ta IIPO-
BeJU BCi miaroHasi, AKUM IId BepIIMHA HaJeXUTb. [loBeniTs,
110 cepeJ TPUKYTHUKIB, 1[0 YTBOPUJIHNCS, He OiJbIlle HiXK OmAUH
€ TOCTPOKYTHUM.

16. Teopema Micparopa

Teopema 16.1 (reopema Iliharopa). ¥ npamokymunomy mpu-
Kymuuky kéadpam zinomeny3u 00pi6HIOE cymi k6adpamié kamemis.
C Hosedenns. © Ha pucyary 176 306pa-
JKeHO IPAMOKYTHUN TpuKyTHUK ABC (LACB =

= 90°). IToBexemo, mo AB? = AC?+ BC2.
IIpoBememo Bucory CD. 3acTocyBaBIITu

A B Tteopemy 15.1 mna kareriB AC i BC, oTpumy-
D emo: AC?=AB-AD i BC? = AB- DB. [logapmu
IMOYJeHHO IIi piBHOCTi, oTpmmaemo: AC?+

Puc. 176 +BC?=AB- AD + AB- DB.

Iani maemo: AC? + BC?2 = AB-(AD+ DB) = AB?. A

SAKIT0 B TpAMOKYTHOMY TPUKYTHUKY AOBKUHU KaTeTiB AOPiBHIO-
I0Thb a i b, a TOBXKMHA TiMTOTeHY3U MOPiBHIOE ¢, TO Teopemy Iliharopa
MOJKHa BUPA3UTU TAKOI0 PiBHiCTIO:

c2=a?+b?

Teopema Iliharopa mae smory 3a gABoMa CTOPOHaAMU IIPAMOKYTHOT'O
TPUKYTHUKA 3HAWTU HOT0 TPETIO CTOPOHY:

c=va?+b% a=+c*-b% b=c*—a?

3 pisHocti ¢ =a?+b? Taxkoxx BUIIUBAE, Mo c2 >a’? i ¢® >b?, 3Bigcu
¢>aic>b, To6To 2inomenysa Ginvwa 3a 6yov-akul i3 Kkamemig'.

! Tumum cmoco6oMm el paxT 6yJI0 BCTAHOBJIEHO B Kypci reomeTpii 7 Kiacy.
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Iz xypcy reomeTtpii 7 Kyaacy BaMm 3HaioMi Taki MOHATTA, IK MEepPIEH-
TUKYJIAP, MOXUJIA Ta MPOoEKIia moxuaoi. Hampukian, Ha pucyuary 176
i3 Touku C mo mpamoi AB mpoBeneHo neprneHAUKyaAAp CD i moxwuuai CA
i CB. Bigpisku AD i DB € npoekiiavu BimmoBiguo moxuaux AC i CB
Ha npamy AB.

Iz Teopemu 16.1 BuUmIMBaE, M0 KOJU 3 ONHi€l TOUKU OO TPAMOIL
TPOBeIEeHO MePIeHAUKYJIAP i MOXUWIy, TO IMOXUJa OiJbllla 3a HepIieH-
IUKYJIAD.

p 1. ChopmynioinTe Teopemy Midaropa.
® 2. Zanuwim Teopemy lMidaropa, SKLLO KATETU MPSAMOKYTHOIO TPUKYTHMKA
LOPIBHIOOTb a i b, a rinoTeHy3a JOPIBHIOE ¢.
3. 9k 3a gBOMa CTOPOHaMM NMPAMOKYTHOIO TPUKYTHMKA 3HANTU NOro Tpe-
TIO CTOPOHY?
4. 9lka 3i CTOPiH NPSIMOKYTHOIrO TPUKYTHWUKA € HaBiNbLLIOK?

BMPAB/ HTT

529.° 3uaigiTey rimoreHysy HIPSAMOKYTHOIO TPUKYTHHKA, SKIINO HOT0
KaTeTu nopiBHIOOTE: 1) 3 cmi 4 cm; 2) 6 emi 9 cm.

530.° 3HaliAiTh KaTeT MPAMOKYTHOTO TPUKYTHUKA, SIKIIO HOT0 rimoTe-
Hy3a Ta ApYyruii KaTeT BiATOBigAHO NOopiBHIOIOTE: 1) 15 cm i 12 cm;
2) Temi /13 cm.

531.° Hexa#t a i b — KaTeTn IPAMOKYTHOI'O TPUKYTHUKA, ¢ — HOTO
rimorenysa. 3HaWAiTh HEBIJOMY CTOPOHY TPUKYTHUKA, AKIIO:
Da=5cm,b=12cm; 2) a=1cm, ¢c =2 cm; 3) b =3 cwm,

CZJ% CM.

532.° CTopoHU HPSAMOKYTHUKA MOpiBHIOIOTE 9 cMm i 40 cm. Homy mo-
piBHIOE #oro giaronajb?

533.° OgHa 3i cTOpiH HPAMOKYTHHKA AOPiBHIOE 7 CM, a mAiaroHaJ b —
25 cM. 3HaUITH CYCiAHIO 3 TAHOIO CTOPOHY IPAMOKYTHUKA.

534.° Biuna cropoHa piBHOGEIpPEHOr0o TPUKYTHUKA AopiBHIOE 29 cM,
a BMCOTAa, IpOBeleHa 10 ocHOBU, — 21 cm. YoMy mOpiBHIOE OCHOBA
TPUKYTHUKA?

535.° Bucora piBHOGEeIPEHOTO TPUKYTHUKA, IPOBeIeHAa 10 OCHOBHU, MO-
piBHIOE 35 cM, a #oro ocHoBa — 24 cMm. Homy mopiBHIOE OGiuHa
CTOPOHA TPUKYTHUKA?
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536.° ¥V xoui, pamiyc akoro mopiBHioe 10 cMm, mIpoBemeHO XOPAY 3aB-
moB:KKM 16 cv. 3Ha#miTh BifcTaHmb Bim IleHTpa Kojia O JaHOI
XOpAH.

537.° 3uaiiniTh mepuMeTp pomba, AiaroHasi IKOTO HOPiBHIOIOTH 24 C¢M
i 32 cwm.

538.° Cropona pomba mopiBHIOE 26 cM, a omHa 3 miaromaJyeit — 48 cwm.
3HalgiTe APYry AiaroHaab pomoa.

539.° OguH i3 KaTeTiB IPAMOKYTHOTO TPUKYTHUKA AopiBHIOE 21 cwMm,
a Ipyruii KateT Ha 7 ¢cM MEHINUWH Bifg rimoTenysu. SHAWIITH me-
puUMeTp TPUKYTHHKA.

118 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

540.° T'imoTeHy3a IPAMOKYTHOI'O TPUKYTHIKA AOPiBHIOE 26 ¢M, a KaTeTu
BigHOCATHCA AK 5 : 12. 3HalIiTL KaTeTn IILOro0 TPUKYTHUKA.

541." Karer nIpAMOKYTHOrO TPUKYTHHKA AOPiBHIOE 6 cM, a MexmiaHa,
mpoBeleHa OO0 HBOTO, — D cM. SHAWIITH TiMMOTEHY3y TPUKYT-
HUKA.

542." ¥V mpukytaury ABC Bigomo, 1o BC = 20 cm, Bucota BD miiuTh
cropory AC Ha Bigpisku AD =5 cm i CD = 16 cm. 3HAHAITE CTO-
pony AB.

543." ¥V tpukyruury ABC Bigomo, 1m0 AB =17 c¢cm, BC =9 cm, KyT C Ty-
nuii, Bucota AD gopiBHioe 8 cm. 3HalAiTh cTopony AC.

544.° 3HaAiTL BUCOTY PiBHOCTOPOHHLOI'O TPUKYTHUKA 31 CTOPOHOIO 4.

545." 3uaiiniTh miaroHaJsb KBaJgpaTa 3i CTOPOHOIO a.

546." 3HaiIiTh CTOPOHY PiBHOCTOPOHHBOTO TPUKYTHUKA, BUCOTA SKOTO
IOpiBHIOE A.

547, 3HaigiTh KaTeTH IIPAMOKYTHOTO PiBHOOEAPEHOr0 TPUKYTHHKA,
rirmorenysa SKOro JOPiBHIOE C.

548.° 3uaiiniTh JOBKUHY HeBimomMoro Bigpiska x Ha pucyuky 177 (pos-
Mipu JaHO B cCAaHTUMETpPax).

549." 3HangiTh JOBXKUHY HeBimomoro Bigpiska x Ha pucyHky 178 (pos-
Mipu JaHO B CaHTHMETPAaX).

1
4
! x 2 3
5 \“l
X
X
2 3
a ) 8
Puc. 177
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Puc. 178

550.” V piBHOOeApeHOMY TPUKYTHUKY BHCOTa, IPOBeAeHa A0 OiuHOi
CTOpPOHM’, OOpiBHIOE 8 cM. Boma mijinTh 6iuHYy CTOpPOHY Ha ABa
BiZpisKM, OOWH 3 IKUX, IPUJIETJINI 40 BePIINHYN PiBHOOEIPEHOTO
TPUKYTHUKA, JOPiBHIOE 6 cM. S3HAUAITH OCHOBY TPUKYTHUKA.

551." Bucora piBHOOEZPEHOTO TPUKYTHUKA, OIIYIIleHa Ha OiYHY CTOPOHY,
minmuTek i1 Ha Bigpiskm 3aBmoBKKH 4 c¢M i 16 cm, paxyiouu Bin
BepHIMHU KyTa IIPU OCHOBi. 3HAWAITH OCHOBY PiBHOOEIpPEHOTO

TPUKYTHUKA.
552.° OcHoBa piBHOOEAPEHOTO TYIOKYTHOTO TPUKYTHUKA JOPiBHIOE
24 cm, a paziyc KoJja, OITMCAaHOTO HAaBKOJIO HbOT0o, — 13 cM. 3Hali-

IiTh OiUYHY CTOPOHY TPUKYTHUKA.

553." BucoTa piBHOOEIPEHOTO FOCTPOKYTHOTO TPUKYTHUKA, IPOBEIeHA
[0 FIoTO0 OCHOBU, AOPiBHIOE 8 cM, a pajiyc KoJja, OIKCAHOr0 Ha-
BKOJIO HBOT'O, — 5 cM. S3HAUAITh OiYHY CTOPOHY TPUKYTHHUKA.

554.° OcHoBa piBHOOEIPEHOTO TPUKYTHUKA Ha 2 cM Oijblna 3a GiuHy
CTOPOHY. S3HAUAITH CTOPOHU TPUKYTHUKA, AKIIO BHCOTA, IPOBE-
JIleHa 10 OCHOBU, JAOPiBHIOE 8 cM.

555." IlepumeTp piBHOOEAPEHOTO TPUKYTHUKA HOpiBHIOE 90 cM, a Bu-
coTa, IpoBeleHa 0 OCHOBU, — 15 cM. 3HAHAITH CTOPOHU TPU-
KYTHHKA.

556.° CTopoHN TYIMOKYTHOrO TPUKYTHUKA AOPiBHIOIOTL 29 cMm, 25 cm
i 6 cm. 3HalAITE BUCOTY TPUKYTHUKA, IPOBEAEHY OO MEHIIIOI
CTOPOHU.

557." CTopoHU TPUKYTHUKA IOPiBHIOIOTL 36 cM, 29 cm i 25 cm. 3Haii-
IiTh BUCOTY TPUKYTHUKA, MPOBEAEHY OO0 OiJIBIITOI CTOPOHU.
558.° I3 TOuKM [0 IPAMOI IPOBEAECHO ABi MOXMJIi, JOBXKUHU AKUX BiJHO-
CAThCA AK D : 6, a IPOEKIil MUX TMOXUINX Ha IPAMY JOPiBHIOIOTH
7 cm i 18 cm. 3HaligiTh BimcTaHb Bif mamoi TOUKYU A0 ITiel mpamoi.

559." I3 Touku M0 MpPAMOI IIPOBeNEHO ABi MOXMUJi 3aBHOBKKH 15 cMm
i 27 cm. Cyma OOBXKUH IPOEKIIN WX HOXWJINX HA IPAMY OO-
piBHIOE 24 cM. 3HAUAITH TPOEKITII0 KOMKHOI TTOXMJIOI.
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560." Touxka DOTHUKY KoJia, BINCAHOTO B IPAMOKYTHUN TPUKYTHUK,
IinuTh OAUWH i3 fioro KaTeTiB Ha Bigpisku 2 cMm i 6 cM. SHaWAITE
CTOPOHU TPUKYTHUKA.

120 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

561." 3Ha#imiThL CTOPOHU IMapaJiesorpaMa, JiaroHasi AKOro JOPiBHIOIOTH
16 cm i 20 cMm, AKINO OAHA 3 AiaroHajeil MepIeHANKYIAPHA I0
MOro CTOPOHU.

562." 3HaiigiTh mepuMeTp MPAMOKYTHOTO TPUKYTHUKA, AKIIO Oicek-
Tprca IPSMOTO0 KyTa IiJIUTh IiloTeHy3y Ha BiIpisKu 3aBIOBIKKU
30 cm i 40 cm.

563." 3uaiigiTh mepuMeTp MPAMOKYTHOI'O TPUKYTHUKA, AKIINO Oicek-
TpHca TOCTPOro KyTa MiJINTHL IIPOTUJIEKHUHN KaTeT Ha BiApisku
3aBIOBXKKH 24 cm i 51 cm.

564." (Cmaposurnna apaobcvka 3adaua.) Ha mporunekHux 6eperax piu-
KM POCTYTH OJHA IIPOTH OHOI ABi majbMu. Bucora omHiel 3 HUX
nopiBuioe 30 mikTiB, Bucora apyroi — 20 mikTiB, a BimcTaHb
Mk mpukopHaMu maiabM — 50 mikTiB. Ha Bepmieuky KoKHOI
najgbMU CUAUTH ITax. PamromM obujaBa mTaxum mobauumau puody,
AKa 3’sIBUJIacCA Ha MOBEPXHI BoAW MiK maabMamMu. BoHU 3JeTinu
3 MaJbM OJHOYACHO i, PyXalouuch 3 OAHAKOBOIO IITBUIKICTIO, Of-
HOouacHOo cxonuuu puby. Ha skiii BigcTaHi Big MpUKOPHS BUIIOL
naapMu 3’saBujaca puoa?

565.” OcHoBu piBHOOIUHOI Tpamerii gopiBHiolTs, 12 c¢m i 20 cm, a gia-
roHaJb € 0iCeKTPHCOI0 TYIOro KyTa Tpamelii. 3HalIiTh II0 mia-
TOHAJIb.

566.” OcHOBHM IPAMOKYTHOI Tparerii gopisH00TL 18 cm i 12 cMm, a mia-
TOHAJIb € 0iCeKTPHCcoI0 TOoCTporo Kyra Tpamelii. 3HalgiTh Ii0
oiaroHaJb.

567.” Y xoJi mo pisHi 60KU Bin ioro IeHTpa IPOBEAEHO ABi mapajelbHi
xopau 3aBHOBXKKU 16 cm i 32 cm. Bigcranp mixk xopmamm mo-
piBHIOE 16 cMm. 3HalimiThL pamiyc Koia.

568." Y koui mo oauu 6iK Bif #oro IeHTpa IPoBeAeHO ABi mapaJienbHi
xopau 3aBHOBKKU 48 cm i 24 cm. Biacramp MisK xopmamu n0-
piBHIOE 12 cMm. 3HaAAiTHL pagiyc KoJja.

569.” Paniyc Kosa, BIICAHOr0O B PiBHOOEAPEHUN TPUKYTHUK, JOPiBHIOE
12 cm, a BifcTaHb Bif BepIIUHYN PiBHOOGEAPEHOTO TPUKYTHHUKA IO
meuTpa Kosma — 20 cMm. 3HAWAITH TEepUMETp AAHOTO TPUKYTHUKA.

570.” Touka JOTHMKY KO0JIa, BIIMCAHOTO B IPAMOKYTHY TpameIlito, IiJIuTh
ii 6ispIry ocHOBY Ha Bifpisku saBmoB:kKu 20 cm i 25 cm, paxyoun
Bif BepimHU IpAMOTo KyTa. O0UMCIIiTh, IepuMeTp Tpamerii.
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571.” Touka IOTUKY KOJia, BIIMCAHOTO B IPAMOKYTHY TpaIeIliio, IiJInuTs
i1 MeHIIly OCHOBY Ha BipisKM 3aBHOB:KKHK 6 cM i 3 cM, paxyouu
Big BepiimHMN IpaMoro xkyra. O0unciTh mepuMeTp Tpamerrii.

572.” KaTeTu IpsAMOKYTHOTO TPUKYTHUKA NOPiBHIOIOTH 18 cMm i 24 cMm.
3HaiaiTh OiceKTpucy TPUKYTHUKA, IPOBEAEHY 3 BEPIIMHU MEH-
IIIOTO TOCTPOTO KyTa.

573.” Menianu AM i CK tpukytHuKa ABC nepneHIuKyIapHi. SHANIITH
CTOPOHU TPUKYTHUKA, AKI0 AM =9 cm i CK =12 cMm.

574.” Y mpuxkytanury ABC menianu BM i CK nepuneHIUKYJIAPHI Ta mmepe-
TUHAIOThCA B Toutli O. 3HakiTh Bigpisok AO, aximo BM = 36 cm
i CK =15 cm.

575." (3adaua Bxackapu'.) Hag osepom Tuxum, 3 miBhyTa? 3aBBUMIKA

ITligHocuaach JioToca KBiTKA.

I ogHOrO pasy mopuBUacTuii BiTep

Bigmic ii panTom yoik.

Hema 06isbire KBiTKM HAJ TOIO BOJOIO.

Harpanus Ha Hei pubajka 3aB3ATUM

B mBox dyrax Bim micis, me Ta pocia.

OTosK IIPOHOHYIO TOOI 3aIUTAHHS:

fAxa x Toro oszepa TyT riaudbuHa?

rOTYEMOCS A0 BUBYEHHSA HOBOI TEM I IR

576. VY tpukyraury ABC Bigzomo, 1m0 ZC =90°, AB=13 cm, BC =5 cwm,
AC =12 cm. 3HaiigiTh BigHOIIIEHH:
1) Karera, mpuJjeryioro 10 Kyra A, i rimorenysu;
2) xarera, IPOTUJIEIKHOTO KyTy A, i rimorenysu;
3) xarera, IPUJIETJOrO A0 KyTa B, i rimorenysu;
4) Karera, MPUJIErJoOro A0 Kyrta B, i Ka-
TeTa, IPOTUIEIKHOr0 IIbOMY KYTY.

577. Ha ommiii cTopoHi KyTa A mO3HAUUIU
Touku B, C i D rak, ujo AB = BC = 5 cmMm,
CD = 10 cm (puc. 179). Is Touoxr B, C
i D omymreno nepueuaukyasapu BE, CF A 4 E 7 M
i DM Ha Ipyry CTOPOHY KyTa A, IpUUYOMY
AE = 4 cvm. 3HaliTh BifHOIIIEHHA KaTeTa, Puc. 179
TIPUJIETJIOTO 10 KyTa A, i rinotenysu:
1) y TpukyTHUKY AEB; 3) y TpukytHuKy AMD.
2) y tpukytHury AFC;

! Bxdackapa (1114-1185) — imgilicbKuili MaTeMaTUK i aCTPOHOM.
21 pyr = 30,48 cm.
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CMOCTEPITAWUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWUTE

578. VY kBazgpari 3i cropouoro 1 m goBiibHO mosuaumau 51 Toury. Io-
BeliTh, IO cepel IIUX TOYOK iCHYIOTH TPU, SAKi MOXKHA HAKPUTU
KBajpaToM 3i cropouoio 20 cm.

E@ MIGArOP I

Bu BuBUMIM 3HaAMEHUTY TeopeMy, sIKa HOCHUTH
iM’a BUIaTHOTO HaBHBOTPeIbKoro Buenoro Ilidaropa.
HocaimxeHHAa cTapogaBHIX TEKCTiB cBiguaThb, IO
TBepIKeHHA I[iel Teopemu O0yio Bimome 3amoBro mo ITi-
daropa. Homy x ii npunucyors [Tidaroposi? Cropir
3a Bce ToMYy, 110 came Iliparop BUHAMIIIOB HOBEAEHHS
I[bOTO TBEPAKEHHS.
IIpo xxurta Ilidharopa majo 110 BiToMO JOCTOBip-
Ho. BiH HapomuBcs Ha rpernbkomy octpoBi Camoc. 3a
Midarop JereHmaMu, BiH OaraTo IOAOpPOKyBaB, HaOyBamuu
(VIicr. poH. e.) 3mgamb i MyapoImIiB.
ITicna Toro sk Iliparop ocenmBcA B TPEIbKil
Kosionil Kporon (ua miBmui Iramnii), HaBKOJIO HBOTO chopmyBajIocs
YyucJIeHHe KOJIO BifJaHuX YUHiB Ta omHOoayMIliB. Tak BUHUK miharopii-
CBhKUI c0103 (200 KPOTOHCHKE 6PAaTCTBO). BILINB ITHOT0 COI03y OYB HACTLIBKYU
3HAYHUM, IO HaBiTHh KijmbKa cTosiTh mo cmeprti Ilidaropa Gararo Besu-
Kux mareMaTukiB CTapomaBHLOTO CBiTY HasuBaJIu cede miharopiAiamm.

17. TpuroHomeTpuyHI pyHKLIT rocTporo KyTa
NPSIMOKYTHOr0 TPUKYTHMKA

Ha pucyury 180 300pakeHo NPAMOKYTHUII TpuUKyTHUK ABC
(£C =90°). Haragaemo, 1110 kaTeT BC Ha3UBalOTh MPOTUIEKHUM KyTy A,
a kareT AC — TPUIETIUM 0 IIHOTO KyTa.

Osunauvenua Cun YCOM roCTporo Kyra npsiMOKyTHOIrO TDMKYyTHUKA
HAa3WBAKTHb Bi,IlHOI[IeHHH MIPOTHUIIESKHOIO KaTeTa a0 I‘iIIOTeHy3K.

Cunayc KyTa A mo3HAYalOTh Tak: sin A (uuraioTh: «cuHyc A»). Hasa
rocTpux KyTiB A i B npaMOKyTHOTO TpuKyTHUKa ABC MaeMo:

sinA:E, sinB:ﬁ.
AB AB
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17. TpuroHoMeTpuyHI YHKLLIT FOCTPOro KyTa 123

B /|
c b
A c T
Puc. 180 Puc. 181 Puc. 182

a5 nIpAMOKYTHOTO TPUKYTHHKA, 300paskeHoro Ha pucyHky 181,
. a . b
MOJKHA 3ammcaTu: sino=—, sinff=-—.
c C

PosrasHeMo OpSAMOKYTHHUN piBHOOeapenuii TpuxkyTHux ABC
(£C =90°), y axomy AC = BC = a (puc. 182).

Maemo: AB=+a?+a? =a+/2.
. BC . . a 1 \/E
3a o3HaueHHAM Sin A =——, 3Bincu sin A = ==
AB av2 \/5 2
III0 CUHYC F'OCTPOro KyTa IPSIMOKYTHOI'O PiBHOOEIPEHOr0 TPUKYTHUKA He
3aJIeKUTh BiJl PO3MipiB TPUKYTHHMKA, 00 OTpHMaHe 3HAUEHHS CHHYCA

1 2

OJHAKOBe AJs BCixX 3HaueHb a. Ockinmbku LA = 45°, To sin 45° = T =
2

ITeit samiic He TOB’ABYIOTH i3 KOHKPETHUM IIPAMOKYTHUM PiBHOOEAPEHUM
TPUKYTHUKOM.

Vzaraui, aKuio zocmpuil Kym 00H020 NPAMOKYMHO020 MPUKYMHUKQ
OdopigHioe zocmpomy Kymy 0pyz020 NpAMOKYMHO20 MPUKYMHUKA, MO
CUHYCU UUX KYymié pieHi.

Cmpasgi, 11l IPAMOKYTHI TPUKYTHUKY € TOAiOHMMY 3a IEPIIIOI0 O3HA-
Koo moAioHoCcTi TpuKyTHUKIB. TOMy BigHOIIIEHHSA KaTeTa 0 TilloTeHy3u
OTHOTO TPUKYTHUKA JOPiBHIOE BiJHOIIEHHIO BiAIOBiHOTO KaTeTa [0
rinoTeHy3u APYroro TPUKYTHUKA.

Hampukiaz, 3amuc sin 17° MoskHa BifHecTH 10 BCiX KyTiB, rpagycHi
Mipm AKUX ZOPiBHIOIOTH 17°. 3HAUEHHA ITHOTO CUHYCA MOYKHA O0UNCIUTH
OIVH pa3, BUOPABINM NOBIILHUN NPAMOKYTHUU TPUKYTHUK 3 TOCTPUM
KyTom 17°.

OTixe, CUHYC 20cmpPoO20 KYyma 3aneinumsb minavku 6i0 6eiuiurHu
Ub020 Kyma.

Bauuwmo,

Osnauvenunsda. KocuHycoOM rocrporo Kyra HpSMOKYTHOTO TpH-
KYTHUKA HAa3WBAIOTh BiIHOLIEHHA IPUJIErJOro Karera A0 Iill0TeHY3H.

Kocunyc KyTa A mo3HaAYamOTh Tak: coS A (UUTAIOTh: «KOCUHYC A»).
st roctpux KyTiB A i B pamokyTHoro TpukyTHuka ABC (puc. 180)

MOJKHa 3almcaTu:

cos Azﬁ, cos B:B—C.
AB AB
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N
3asHaumMMoO, IO KaTeT NPAMOKYTHOTO TPUKYTHUKA MEHIIUN Bif
HoTOo TinmoTeHy3u, a TOMY CUHYC i KOCUHYC 20cmpozo kyma merwii 6id 1.

124 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

O3nauvenns. TaHTeHCOM rocTporo Kyra NpAMOKYTHOTO TPH-
KyTHMKA HAa3WBAIOTh BiTHOIIEHHA NPOTHUJIEKHOT0 KareTa OO0 NPHU-
JerJyoro.

Tanrenc Kyta A mosHauamOTh Tak: tg A (UMTAIOTh: «TAaHTEeHC A»).
s roctpux KyTiB A i B npamoxkyTHoro TpukyTHuKa ABC (puc. 180)
MOKHAa 3aIluCcaTu:

AC
A= B=
te » eB=30-
s TpsaMOKYTHOTO TpmcyTHmca, 300paskeHoro Ha PUCYHKY 181,
3aIUCYIOTh:

b a

cos a=—, cos B=—,
c c
tga=1, tg f=1

fAx O6ys0 BCTaHOBJIEHO, CUHYC KYTa 3aJIeKUTH TiJIBKU BiJl BEIUUMHU
KyTa. MipKyiouu aHaJOTidYHO, MOYKHA OiNTU TAaKOTO BUCHOBKY:

KOCUuHnyc i manzenc 20Cmpozo Kyma 3aneirambs minvKu 6i0 éenu-
YUHU Yb020 Kyma.

VYzaramii, KO:KHOMY TOCTPOMY KYTY O BiAIIOBifae e€IMHE UMCJIO —
3HAUEeHHA cuHYyca (KOCUHYyca, TaHTeHca) IIboTo KyTa. ToMy 3a/IeKHiCTh
3HAUEeHHA cuHyca (KOCMHYCA, TAHTEHCA) T'OCTPOTO KyTa BiJ BeJIUUYWHU
IBOTO KyTa € QpyHKITioHAIbHOI. DYHKITiI0, AKa BiAIOBiNA€E Iill 3a/1€MK-
HOCTi, Ha3WBaOThL TpUroHomerpuuyHorw. Tak, y=sin o, y=cos a,
y=tg o0 — TpUTroOHOMEeTpPUYHi QYHKIii, aprymMeHTaMu AKUX € TOCTPi
KyTH.

3 maBHiX yaciB JIOAU CKJIAZAJIN TAOIUIN HAOJMKEHNX 3HAUEHb TPU-
TOHOMETPUYHUX (MYHKIIN 3 JeAKUM KPOKOM, OAWH pas 00UYMCII0IYN
3HAUEHHSA TPUTOHOMETPUUYHUX (PYHKI[IH AJS KOHKPETHOTO apryMeHTY.
ITorim 1i TaGaMIli IMTUPOKO BUKOPHCTOBYBAJIM B 0AraTboxX rajays3ax Ha-
VKU U TEXHIKHU.

Y Halm yac 3HAYEeHHS TPUTOHOMETPUUYHUX (PYHKIIN rocTpuxX KYTiB
3PYYHO 3HAXOAUTHU 34 JOIIOMOI0I0 MiKPOKAJbKYJIATOPA.

TanreHc rocTporo Kyra MOKHA BUPASUTHU UepPe3 CUHYC i KOCUHYC
IIHOT'O CaMOT0 KyTa. Po3riigaHeMO IPAMOKYTHUI TPUKYTHUK (puc. 181).
3anumemo:
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17. TpuroHoMeTpuyHI YHKLLIT FOCTPOro KyTa 125

V
OTiKe, OIEPIKYEMO TaKy PopMyIy:

_ sino
cosa

tga

3a reopemoio ITidaropa a®+b?=c? O6mzaBi wacturu niei piBHOCTI

2 2
moxinumo Ha c?. Maewmo: (g) +(2) =1. VYpaxoByrouu, IO sin(x:g,
C C C

COSOL ==, OTPUMAEMO:
¢
(sina)? + (cosa)® =1.

Ipuitaaro sanucysaru: (sina)®=sin®a, (cosa)®=cos?a. 3Bincu
MaeMo:

sin? a+cos®a=1

ITro Gopmysy Ha3UBAIOTH OCHOBHOI) TPUTOHOMETPHYHOI TOTOMK-
HiCTIO.

. a . .
3asHaumMmo, 110 cos f = sin o ==, sin = cos a :Q, Ockinbku
c c

B =90° — a, To ofep:kyeMO Taki Gpopmysin:

cos (90° — a) = sin a
sin (90° — o) = cos o

V2

Mu B:Ke 3HAEMO, IO sin 45° = 5 3Hatimemo Temep cos 45° 1 tg 45°.

Maewmo:

cos 45° = sin (90° — 45°) = sin 45°:g;

J2

sin45° o

cos45° \/5
2

3HaliieMo CUHYC, KOCHHYC i TAHTEHC KYTiB B
30° i 60°.

PosrnsHemMo npAMOKYTHUH TpUKyTHUK ABC, 2a
y akomy ZC = 90°, ZA = 30° (puc. 183).

Hexait BC = a. Tozi sa BiracTuBicTio Katera, < Jo
AKUT JeKNUTh TpoTu KyTta 30°, oTpuMyeMoO, IO a\/§
AB = 2a. I3 Tteopemu Iliparopa BuUIIHBaAE, IO
AC? = AB? — B(C2?. Maemo: AC?= 4q% — a? = 3a?; Puc. 183
AC = a+/3.

tg45°= =1.
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126 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB
N
3Bifcu 3HAXOAUMO:
. 1
sin 30°=-2 = =,

2a 2
cos 30° = aV3 = ﬁ
2a 2’

a__ 1 _3
a3 3 8

Ockiapku 60° = 90° — 30°, To oTPUMy€EMO:

tg 30° =

sin 60° =cos 30° = g, c0s 60°=sin 30° = %,

V3

o_sin60° _ 9 _
tg 60° =t =1 =3.
2

3HauUeHHsS CUHYyCa, KOCUHYyca i TaHreHca aasa kyrtiB 30°, 45° i 60°
KOPHCHO 3amam’ ATaTu.

o 30° 45° 60°
sin o 1 ﬁ ﬁ
2 2 2

cos o ﬁ ﬁ 1
2 2 2

tg a @ 1 J3

p 1. LLlo Ha3mBalTb CUHYCOM IrOCTPOro KyTa NPSAMOKYTHOIO TPUKYT-

o HUKa?

. LLlo Ha3mBalTb KOCUHYCOM rOCTPOro KyTa NPSMOKYTHOIO TPUKYT-
HuKa?

. LLlo HasmBalTb TAHFrEHCOM rOCTPOro KyTa NPsiMOKYTHOrO TPUKYT-
HuKa?

. Big 4yoro 3anexartb CMHYC, KOCUHYC | TAHreHC KyTa?

. 9k noB’A3aHi Mix coboto tg o, sin a.i cos a?

. 9k noB’A3aHi Mixx coboto sin a i cos a?

. HYomy popisHioe sin (90° — a)? cos (90° — a)?

. Yomy popiBHioe sin 45°? cos 45°7? tg 45°7

. HYomy popisHioe sin 30°? cos 30°? tg 30°?

. Yomy popisHioe sin 60°? cos 60°? tg 60°?

N

W

CQOWoKONOOOG AN

—
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17. TpuroHoMeTpuyHI YHKLLIT FOCTPOro KyTa 127

V

J=\, NMPAKTNYHI 3ABJAHHS I

579.° IlobyayiiTe KyT:
1) TaHTeHC AKOTO NOPiBHIOE %; 2) CUHYC SKOTO JIOPiBHIOE %
580." IToGyxayiiTe KyT:

1) KocuHyC AKOTO JOPiBHIOE i; 2) TaHTeHC SKOTO MOPiBHIOE %

BMPAB/ HT

581.° Karer i rinmorexnysa mpsAMOKYTHOr0O TPUKYTHMKA BiAIIOBigZHO mO-
piBHIOIOTL 8 cM i 10 cMm. 3HAUIITH:
1) cunyc KyTa, IKUH JIEXKUTH IIPOTU MEHIIIOTO KaTeTa;
2) KoCcHHYC KyTa, AKUHA IPUIArae a0 OLIBIIOro Karera;
3) TaHreHC KyTa, IPOTUJIEKHOTO MEHIIIOMY KaTeTy.
582.° KateTu IPAMOKYTHOTO TPUKYTHHKA NOPiBHIOIOTHL 3 ¢M i 2 cM.
3HAUOITD:
1) TaHreHc Kyra, IPUJIETJIOro A0 OiJbIIIOr0 KaTeTa;
2) cuHyC KyTa, IPOTUJIEKHOTO MEHIIIOMY KaTeTy;
3) KOCHHYC KyTa, IPUJIEIJIOro A0 OiJabIIIOro Karera.
583.° 3HaliAiTh 3HAUEHHS BUPA3y:
1) cos? 45° + tg? 60°; 2) 2 cos? 60° — sin? 30° + sin 60° tg 30°.
584.° 3HaiiiTh 3HAUEHHS BUPA3Y:
1) cos? 30° — sin? 45°; 2) 3 tg? 30° + 4 tg 45° + cos 30° tg 60°.
585.° ¥V tpurkyruury ABC Bigmomo, mo ZC = 90°, BC = 77 cwMm,
AB = 125 cMm. 3HalAITh CHHYCHU TOCTPUX KYTiB TPUKYTHHUKA.
586.° ¥ rpurytaury ABC Bimomo, 110 ZC = 90°, BC =41 cm, AC = 20 cm.
3HaWIiTh KOCUHYCH TOCTPUX KYTiB TPUKYTHHUKA.

587.° 3uaiimiTh sin o i tg o, AKIO cos o =§.
4
5

. . 3
589.° Cumyc rocTporo Kyra npsiMOKYTHOT'O TPUKYTHUKA JOPiBHIOE 5

588." 3mafiziTs cos B i tg B, akmo sinf=

3HaiAiTh CUHYC, KOCUHYC i TAHT€HC APYTroTro TOCTPOTO KyTa IIhO-
ro TPUKYTHUKA.

590.° OcHoBa piBHOGEAPEHOT0 TPUKYTHUKA AOpiBHIOE 24 cM, a OiuHa
cropoHa — 13 cm. 3HaANIITH CUHYC, KOCUHYC 1 TAHTE€HC KyTa MiK
0iYHOI0 CTOPOHOIO TPUKYTHUKA Ta BUCOTOIO, IIPOBEIEHOIO [0 HOT0
OCHOBH.
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128 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB
N
591." Biuna cTopoHa piBHOOEAPEHOTO TPUKYTHUKA AOpiBHIOE 17 cwMm,
a BHcCOTa, IIPOBeZieHa O OCHOBY, — 8 cM. 3HAUAITH CHHYC, KO-

CHHYC i TaHreHC KyTa IIPU OCHOBi TPUKYTHHKA.

592." 3uaitigite KyTu pomba, giaroHasi SKOro AOPiBHIOIOTH 4 CM
i 44/3 cm.

593." 3HaiifiTh KyTHU MiK JiaroHaJLII0 OIPAMOKYTHHKA Ta HOTO CTOPO-
HaMU, TOBKUHU AKUX JTOPiBHIOIOTH \/g cMm i 3 cm.

594." Y rpamnenii ABCD Bigomo, 1mo AB = CD =9 cm, BC = 10 cm,
AD = 14 cm. 3HalIITL CUHYC, KOCHHYC i TaHTreHC KyTa A Tpamerrii.

595." Y mpaMoxyTHii# Tpanenii ABCD sizomo, mo BC | AD, ZA = 90°,
AB =4 cm, BC =8 cm, AD = 12 cm. 3HalAITh KyTH Tpamerrii.

596.° IloBemiTh, 1110 TAHTEHCH F'OCTPUX KYTiB IPAMOKYTHOTO TPUKYTHUKA
€ B3a€MHO OOepHEHUMU UKCJIAMMU.

O—11 597." osegiTs ToToMmHIcTs 1+tg 0= o

598.° 3uaiiniTh 3HAUEHHS BUPAa3y:
1) sin? 18° + sin? 72°%

2) cos® 36° — sin® 54°.

599.” KateTu IpAMOKYTHOTO TPUKYTHUKA HOopiBHIOIOTE 30 cM i 40 cm.
3HaWIiTh CUHYC, KOCUHYC i TaHTE€HC KyTa MisK MemiaHOIO Ta BU-
COTOI0, IPOBEJEHUMH [0 TillOTEHY3H.

600.” Y rpuryraury ABC Bigomo, o AB = BC, BD
i AM — BucoTu TPUKYTHUKa, BD : AM = T
= 3 : 1. Buaiigirs cos C. ¢

601.°Y 7 ABC i AB-BC, | E BT

. PUKYTHUKY BigOoMO, 1110 , |
BD i CK — BuCOTHM TPUKYTHUKAa, coS A = A

= % 3uaingite Bigaomenus CK : BD. 7 D

602.* MosexniTs, mo Kytu ABC i DEF, 3o6paskeni
Ha pucyHry 184, piBmi. Puc. 184

BMPABU ANA MNOBTOPEHHS I

603. Bicexkrpucu xytiB A i B mapanesorpama ABCD nepeTuHanOThCS
B Tournii M, AB = 6 cMm. 3HalifiTh pamiyc KoJa, AsKe IPOXOIUTH
yepes Touku A, Bi M.

604. Xopau AB i BC koJa mepleHIuKyJIApHi, a Bigcranp MisK IxHiMu
cepeanHamMu AopiBHIOE 12 cm. 3HalmiTh pagiyc KoJa.
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18. P03B'A3yBaHHS NPAMOKYTHUX TPUKYTHVIKIB 129

V

605. VY tpurytauxky ABC Bimomo, 1o BK — Bucora, AM — 6iceKTpu-
ca, BK =26 cm, AB : AC =6 : 7. I3 Touku M omyIeHo nepieH-
nukyasap MD Ha cropouy AC. 3HaiimiTe Bigpisox MD.

= ) CNOCTEPIFAWATE, PUCYWTE,
®9  KOHCTPYIOUTE, ®AHTA3YWTE

606. [lamo mBa Kpyru, AKi He MAlOTh CILILHUX TOUOK. YU icHye Touka,
1110 He HAJIEXKUTD JKOJAHOMY 3 KPYTiB, Taka, 110 Oyb-AKa mMpsaMa,
SIKa MPOXOUTH Uepes I[I0 TOUKY, IepeTuHae xo4ya 0 OAMH i3 mux
KpyriB?

18. Po3B'a3yBaHHSA NPAMOKYTHUX TPUKYTHUKIB

Ha pucyuky 185 300pakeHo IpAMOKYTHUN TPUKYTHUK 3 TOCTPUMU
KyTaMu o i B, KaTeTu AKOTo AOPiBHIOIOTH a i b, a rinoTeHysa AOPiBHIOE C.
3a 0O3HAUEHHSM CHHYCA I'OCTPOTO KyTa IPAMOKYTHOI'O TPUKYTHUKA

. a . b . . .
sina=-=, sinf=-=. 3Bigcu a = ¢ sina, b = ¢ sin P.
c c
OT:xe, kamem NpPAMOKYmHO20 MpPUKymHukxa 00-

PpiéHioe 0oO0ymKy 2zinomeHny3u HA CUHYC KYyma, npomu- /|
NLeNHCH020 YboMy Kamemy.

c
3a 03HAUEHHAM KOCHHYCA TOCTPOT0 KyTa MPSIMOKYT- b
b a .
HOT'O TPUKYTHUKA COS 0. =—, cos B =—. 3Bigcu b = c cos a,
c c ‘\
a = c cos . a

OT:xe, Kamem NPAMOKYMHO20 MPUKYMHUKAE 00-
piénioe dobymky zinomeny3u HA KOCUHYC KYyma, npu- Puc. 185
nezno0zo 00 ybv020 Kamema.

3a 03HAUEHHSAM TAHTEHCA TOCTPOTO KyTa MPIMOKYTHOTO TPUKYTHH-
Ka tg a:%, tg [3:2. 3Bigcu a =b tg o, b =a tg P.
a

Or:xe, Kamem npAmMOKYmMHO20 mpukymHura dopiénioe dobymry
0dpyz020 Kamema HA MAHZEHC KYma, NPOMUTLEHCHO20 NePULOMY Ka-
memy.

Ockinbku tg oo=2, to b=—2_,

b tg o

OTxe, Kamem nPAMOKYMHO20 mMpPUKymHuka O0pi6éHIOE Hacmui

6i0 Odinennsa 0pyzo0z20 Kamema HA MAHZEHC KYyma, npuneznozo 00

nepuiozo kamema.
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130 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

. . . a . b a .
3 P1IBHOCTEM SIN O =— 1 COSO =— OTPHUMYEMO: C=——""1C= .
c c sina cosa

OT:xe, 2inomeny3a nPpaAMOKYMH0O20 MPUKYMHUKA 00Pi6HIOE Yvacmuyi
610 JineHHA Kamema HA CUHYC NPOMULEHHOZ0 ULoMYy Kyma;

2inomeny3a NPaMOKYmMHo20 mpukymHuka 00piéHIoe wacmuyi 6i0
JineHHA Kamema HA KOCUHYC npuieznozo 00 Hb020 Kyma.

Po3B’a3aTi NPAMOKYTHHI TPUKYTHUK O3HaUa€ 3HAWTU OO CTOPOHU
" KyTH 3a BiIOMHUMH CTOPOHAMH Ta KyTaMHU.

Hageneni Buirie mpaBuja JaioTh 3MOTY PO3B’A3yBaTU IPIMOKYTHUI
TPUKYTHUK 34 OJHI€I0 CTOPOHOIO TA OAHUM TOCTPUM KYTOM.

Y samauax Ha po3B’A3YBaHHS IMPAMOKYTHUX TPUKYTHUKIB, AKIIO
He 00yMOBJIEHO iHINle, IPUUHATO Taki mosHaueHHA (muB. puc. 185):
¢ — rinorenysa, a i b — raretu, o i f — KyTH, IPOTUJIEKHI KaTeTaM
a i b BizmosigHO.

3amgaua 1. Po3B’saKiTh NPAMOKYTHHI TPUKYTHUK 3a KaTeTOM
i roctpum KyToMm: a = 14 cMm, o = 38°. (3HAUEHHA TPUTOHOMETPUUYHUX
(GYHKIIIN 38HAUAITE 3a JOIIOMOI'0I0 MiKPOKAJIBKYJISATOPA Ta OKPYIJITh ix
0 cOTUX. 3HAUEHHS MOBKUH CTOPiH OKPYIJIITH MO MECATHX.)

Posé’ssannsa. Maemo:

B=90°—-a=90° - 38°=52°%

b=atgp=141tg 52°> 141,28 ~ 17,9 (cm);

_a _ 14 14 _
" sina sin38° 0,62 ~22,6 (cm).

Bidnoeidv: c = 22,6 cm, b =~ 17,9 cm, B = 52°. @

3asHaummMo, IO I[I0 3amavy MOMKHA OyJo posB’dA3aTu i B iHIIMit
croci6: HaAmpUKJIaL, 3HAWUTH TiMOTeHy3y, BUKOPHUCTOBYIOUH TEOPEMY
ITiparopa.

3amaua 2. Po3B’s:KiTh IPAMOKYTHUN TPUKYTHUK 38 KATETOM i Ti-
moTeHy3010: a = 26 cM, ¢ = 34 cMm.

Poze’szannsa. Maemo: sinaz%:§=0,7647... .

O06UYMCII0EMO KYT O 32 JOIOMOTOI0 MiKpPOKaJbKyJasaTOpa: o ~ 50°.

Toni B ~ 40°.
A b=csin B ~ 34 sin 40° ~ 340,643 =
~ 21,862 ~ 21,9 (cm).

Bidnosidv: b~ 21,9 cm, o ~ 50°, B ~ 40°. @

3amaua 3. Bucora AD TpuryrHura ABC

C D B (puc. 186) ginuTs iioro cropory BC Ha Bimpisku
BD i CD raxi, mo BD = 23 c¢m, CD = 8 cm.

Puc. 186 3uainiTe cropouu AB i AC, akimio /B = 60°.
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18. P03B'A3yBaHHS NPAMOKYTHUX TPUKYTHVIKIB 131

V
Posé’szanna. I3 tpukytauka ADB (LADB = 90°) oTrpumMmyemo:
AD = BD tg B = 2/3tg 60° = 2/3 /3= 6 (cm);

AB=BD _ 243 =2\/§:l=4«/§ (cm).
cosB cos60° 2

I3 TpukyTaUKa ADC (LADC = 90°) oTpuMy€EMO:
AC=+VAD?+DC? =62 +82=10 (cw).
Bidnosidv: 443 cm, 10 cv. @

3amaua 4. Biuna cropoHa piBHOGEAPEHOT0 TPUKYTHUKA TOPiB-
HIOE b, KyT IIpU OCHOBIi JOpiBHIOE o.. 3HAHAITH paaiyc KoJia, BIHUCAHOTO
B TPUKYTHUK.

Poszs’aszannsa. Y tpuryrtaury ABC (puc. 187) B
AB = BC = b, Z/BAC = a. IIposBegemo Bucotry BD.

Iz Tpurkyrauxka ADB (LADB = 90°) oTrpumMyemo:
AD = AB cos Z/BAD = b cos a.

Touka O — IEeHTP KoJjia, BOINCAHOTO B TPUKYT- A
Huk ABC. Orike, Touka O HaysexkuThb Bucoti BD i 6i- D
cektpuci AO ryra BAC. Ockinbru OD 1 AC, To
BIIMCAHE KOJIO JOTUKAEThCA 10 cTtoponu AC y Touri D. Puc. 187
Taxum umaom, OD — pagiyc BmmcaHoro kKoJia. Bin-

pisok AO — 6GicexkTpuca kyra BAD, tomy LOAD = %LBAD = %.

Is TpuryTHUKa ADO (LADO = 90°) oTpUMYyEMO:
OD = AD tg ZOAD = b cos o tg %

Bidnoeidwv: b cos o tg %. o

") 1. K MOXHa 3HaNTKN KaTET NPSIMOKYTHOIO TPUKYTHKKA, SKLLO BiAOMO rino-
® TEHy3Y Ta KyT, MPOTUNEXHUI LbOMY KaTeTy?
2. 9k MOXHa 3HaTK KaTeT NPSIMOKYTHOIO TPUKYTHMKA, SKLLLO BiAOMO Fino-
TEeHy3y Ta KyT, Npuiernnin 4o uboro kateta?
3. 9Kk MOXHa 3HANTN KaTET NPSIMOKYTHOIO TPUKYTHMKA, SKLLO BiAOMO ApY-
rMIA KaTeT i KyT, NPOTUIEXHUI LUYKaHOMY KaTeTy?
4. $K MOXHa 3HaNTU KaTeT NPAMOKYTHOIO TPUKYTHUKA, AKLLO BIAOMO ApY-
MM KaTeT i KyT, NPUAErUIiA 4O WyKaHOro kateta?
5. 9K MOXHa 3HaNTU rinOTEeHY3y NPSAMOKYTHOIO TPUKYTHNKA, SKLLO BiZOMO
KaTeT i NPOTUNEXHUM LbOMY KaTeTy KyT?
6. K MOXHa 3HAMTU riNOTEeHyY3Y NPSIMOKYTHOIO TPUKYTHMKA, SKLLO BiAOMO
KaTeT i Nnpunernuii 0o upboro Kkateta Kyt?
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BMPAB/ HTT

607.° Y tpurytHuky ABC Bigomo, 1o /C = 90°. 3HaiifiTh CTOPOHY:
1) BC, sixmo AB = 12 cm, sinA:%;
2) AC, axmio AB = 21 cMm, cos A = 0,4;
3) AC, sxmio BC =4 cm, tg A = 1,6;
4) AB, skio BC = 14 cwm, cosB:%;
5) AB, akmio AC = 3,2 cm, sin B = 0,16;

6) BC, scmo AC = 2,3 o, tg B = 7.
608.° ¥V tpuxkytauky DEF Bigomo, 1m0 ZE = 90°. 3HaiifiTh CTOPOHY:
1) DE, akmo DF = 18 cm, cos D = %;
2) DF, axmo EF = 3,5 cm, cos F = 0,7;

3) EF, akmo DE = 2,4 cm, tg D = %

609.° Y mpAMOKYTHOMY TPUKYTHHUKY TrimoTeHy3a mopiBHioe 17 cwm,
a CHMHYC OJHOTO 3 TOCTPUX KYTiB — % 3HaAWIITh KaTeTu TPU-
KYTHUKA.

610.° T'imoTeHy3a IPAMOKYTHOTO TPUKYTHUKA gopiBHioe 10 cMm, a Kocu-
HYC OIHOTrO 3 TocTpux KyTiB — 0,8. 3HalifiTh KaTeTu TPUKYTHUKA.

611.° KaTeT mpAMOKYTHOIO TPUKYTHHKA HOpPiBHIOE 48 cM, a TaHTeHC

3 o . . A
IPOTUJIEXKHOTO KyTa — 37. 3HalgiTh APYyruil KaTeT i rimoreny-

3y TPUKYTHUKA.
612.° ¥V npaMOKYTHOMY TPUKYTHUKY OAUH i3 KaTeTiB mopiBHIoE 12 cM,
a TaHreuc mpumiaersioro kyrta — 0,75. 3HaligiTe aApyruii Karer
i rimoTeny3y TPUKYTHUKA.
613.° Po3B’s:KiTh IPAMOKYTHUMN TPUKYTHUK:
1) 3a rimoTeHy3010 Ta rocTpUM KyToM: ¢ = 28 cm, o = 48°;
2) 3a KareToM i roctpuM KyToMm: a = 56 cwm, f = 74°;
3) 3a KaTeToM i rimoreHysoio: a = 5 cMm, ¢ = 9 cm;
4) 3a gBOMa Karteramu: a = 3 cM, b = 7 cMm.
614.° Po3B’aKiTh IPAMOKYTHHN TPUKYTHUK 32 BiIOMHMU €JIeMEeHTAMI:
1)a=34cm, a=55° 3)b=12cm, ¢ =13 cm;
2)c=16cm, f=18° 4)a=4cwm, b =14 cm.
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18. P03B'A3yBaHHS NPAMOKYTHUX TPUKYTHVIKIB 133

V

615.° BukopucroByioun maHi pucyHka 188,
3HAUAITH BUCOTY SAJUHKU.

616.° fAxoi moB:xuHMN Mae OyTH IOMKEKHA Apa-
Ouua, 11100 He0 MOXKHA 0YyJI0 IigHATHICS
Ha gax OyAWHKY 3aBBUIIKU 9 M, SAKIIIO
craBuTH ii mig Kyrom 70° mo moBepxHi
3eMuti?

617.° IIpoixaBIru Bif cTapTy IPAMOJIiHiTHOIO
minsakoo moce 300 M, BEJIOCUIIEIUCT Puc. 188
ONMHUBCA B TOUIIi, PO3TAIllOBaHill Ha
11 M BuIIe, HiXK TOUKa cTapTy. SHAHAITHL TAHTEHC KyTa HigiioMy
moce Ha Ii¥ gijaaHId.

618.° ITim AKUM KyTOM ITaJla€ Ha 3€MJII0 COHAYHUNA TPOMiHb, AKIIO JOB-
JKUHA TiHI BiJl BEPTUKAJIBHOI JKePANHU TOPiBHIOE JOBXKUHI caMoi

SKepouH!?

619.° Kyt npu BepirnHi piBHOOGEAPEHOTO TPUKYTHUKA AopiBHIOE 120°,
a BUCOTa, IpOBeAeHa OO0 OCHOBU, — 3\/§ cM. 3HAUOITh CTOPOHU
TPUKYTHUKA.

620.” OcHoBu piBHOOGiIUHOI Tpamelrii HJopiBHIOIOTL 8 cM i 12 cMm, a KyT
npu OocHOBI — 45°. 3HaigiTes BucOoTy Ta OiUHYy CTOpPOHY Tpa-
merrii.

621.° [Jiaronassb mapajejorpamMa IepIeHAUKYJIPHA A0 HOT0 CTOPOHU
1 mopiBHIOE a. 3HAHAITH CTOPOHU IIapaJiejorpaMa, AKI0 OLUH i3
oro kyTtiB mopiBHIOE 30°.

622." CropoHa pomba HOpiBHIOE @, a OOUH i3 ¥ioro KyTiB — 60°. 3Haii-
IiTh miaromasi pom6a.

623.° Tpamumies B nepepisi mae opmy piBHOOGIUHOI Tpameii (puc. 189).
3HaAWIITh KyT, IKUHA YTBOPIOIOTH CTiHKM Tpauiiei 3 ii gHOM.

624." ITupuHa HACUITY ITOCEHHOI TOPOTU B HUIKHIN HOT0 YacTWUHi mO-
piBaioe 80 m (puc. 190), Bucora Hacumy — 5 M, a BiiKocu Ha-
xujgeHi 70 ropusoHTy mig Kyrom 20°. 3HAUAITH IMMTUPUHY HACUIY
y BepXHili 1Or0 YacTUHi.

10 m I 9 I
__________ | |
A
? 6M 200 5 M 200
' 80 m
4m
Puc. 189 Puc. 190
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N
625." Bucora BD tpukyrtHuka ABC ninuts cropony AC Ha Binpisku AD
i CD raxk, mo AD = 12 cm, CD = 4 cm. 3uaigits cropony BC,
akmo LA = 30°.
626." Bucora AF pinutk cropouny BC tpukyrauka ABC Ha Bifpisku BF
i CF. 3muaiigits cropouy AC, axiuio CF = J13 cMm, £ZB =60°, a cro-
poua AB nmopiBuioe 18 cwm.

134 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

627.° I3 Touxku D, 110 JEKUTH [M03a IPAMOIO 71, IPOBEAEHO OO0 Iriel
npamoi noxuiai DK i DB, aki yTBopooOTh 3 Helo KyTu 45° i 60°
BimmoBimHO. 3HAWAITH MOBKUHY MpPOeKIii moxmaoi DK Ha mps-
My 1, SIKIIO DB=10+/3 cwm.

628." I3 Touku M, IO JEKUTH MO3a MPSIMOIO [, IPOBeAEHO OO Iriel
upamoi moxunai MN i MK, aki yrBopooioTh 3 HeI0 KyTu 30° i 45°
BigmoBigHo. 3HAHAITE moxuay MK, AKIO TPOEKITisa moxuaoi MN
Ha npamy [ gopiBaioe 4 V3 cm.

629. Kyt npu BepmuHi piBHOOEZPEHOro TPUKYTHHUKA AOPiBHIOE f3,
BHUCOTAa, IIpOBeleHa M0 OiuHOl cTOpoHH, — h. S3HAUAITH OCHOBY
TPUKYTHUKA.

630.” Bucora, nmpoBejieHa 3 BEPIINHU IPAMOTO KyTa TPUKYTHUKA, JO-
piBHIOE A, TOCTPUil KYT — O. SHAULITh CTOPOHU TPUKYTHUKA.

631." Ogmu i3 KaTeTiB HPAMOKYTHOT'O TPUKYTHHKA HNOPiBHIOE a. KyT
MidK IPpyTruM KaTeTOM i BICOTOI0, IPOBEIEHOIO 3 BEPIIIUHU IIPAMOTO
KyTa, IOpPiBHIOE (. 3HAUAITHL HEBiJOMi CTOPOHM TPUKYTHUKA Ta
TIPOBEeeHy BUCOTY.

632.° BinbImna giaromaas pomba nopiBHIOE d, a TOCTPUIL KYT — o SHAT-
IiTh CTOPOHY Ta MEHIIY AiaroHaJb pomba.

633." TocTpuit KyT pomba MOpPiBHIOE O, pamiyc BIHCAHOTO Koja — I.
3HaiiTH CTOPOHY Ta miaronasi pomba.

634.” liaronanb piBHOOIiuHOI Tpameriii mepneHIUKYJAApPHaA A0 GiuHOI
CTOPOHHU Ta YTBOPIOE 3 OCHOBOIO Tpameilrii Kyt 30°. 3HaAUAiTHL BU-
COTY Tparerlii, AKII0 pajiyc KoJia, OIMMCaHOTO HaBKOJIO Tpalellii,
nopiBHiOE R.

635.” OHa 31 cTOPiH TPUKYTHUKA TOPiBHIOE @, IPUJIETJIi 0 Hel KyTn —
45° i 60°. 3HAlAITHP BUCOTY TPUKYTHUKA, IIPOBEIEeHY OO0 JaHOI
CTOPOHH.

636.” OcuoBH Tpamerlrii JOpiBHIOIOTE 7 cM i 15 cM, a KyTu npu OLIBITi
ocuoBi — 30° i 60°. 3maiifiTh BHCOTY Ta AiaroHaJi Tpamerii.
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18. P03B'A3yBaHHS NPAMOKYTHUX TPUKYTHVIKIB 135

BMPABWU AN MOBTOPEHHS I

637. Ilepumerp mapaJsiesiorpama mopiBuioe 48 cm. BicekTpuca Tymoro
KyTa OiJIUTH Oro CTOPOHY Y BigHomenHi 2 : 1, paxyiouu Big Bep-
IIIUHYU TOCTPOro KyTa. Yu MOKe MeHIIIa CTOPOHA IIapaJjejorpama
mopiBaOBaTH 7 cM?

638. Yorupuxkyrauk ABCD Bnucauo B Koo, LZBAC = 52°, Z/DBC = 34°,
/ADB = 17°. 3HaliiTh KYyTU YOTUPUKYTHUKA.

639. Bimomo, mo O — Touka mepetuny aiaroHaseir AC i BD Tpa-
nenii ABCD (BC | AD). 3maiinits Bigpiskm BO i OD, axmo
AO : 0C=7:61iBD=39cwMm.

CI'IOCTEPII'A“I7ITE, PI/ICYI7ITE,V
KOHCTPYIOWUTE, ®AHTA3YWUTE

640. PoaspixxTe poM0 HA YOTHUPU UYOTHUPUKYTHUKU TaK, I[00 KOMKHUI
i3 HUX OyB BOMCAHUM y KOJO i OIMCAHUM HABKOJIO KOJIA.
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136 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB

X7

3ABJIAHHS Ne 3 «MEPEBIPTE CEGE» B TECTOBIV dPOPMI

1. iameTrp AB Koja i3 meaTpom O TepneHINuKYIAp- C
U 1o xopau CD (puc. 191). fka 3 maBemeHUX
piBHOCTEN € HEePaBUJIHHOIO?

e
\

oy

A) AC?2 =AM - AB; B) AD? = MB-AB;
B) CM? =AM - MB; T") DM? = AM - M B.
2. Ha axomy puUCYHKY AOB:KHWHA Bifpiska X JOpiB- D
HI0€E 207 Puc. 191
A) B)
x
2
a 2a a 9a
B) I
x x
1 1
a 4a a 6a
3. Is Teopemu Iliharopa BumiauBae, 1o rimoreHysa:
A) nopiBHIOE cyMi KaTeTiB;
B) mopiBHIOE cymi KBagpaTiB KaTeTiB;
B) 6isbma 3a KaTeT;
T') mopiBHIOE KBagpaTy cyMu KaTeTiB.
4. Jlos:kumHa Binpiska x Ha pucyHKy 192 mopiBurioe: x 4
A) 4; B) 3; B) 5; T) 3+2.
5. BicekTpuca piBHOCTOPOHHBOTO TPUKYTHUKA 3i CTO-
POHOIO @ NTOPiBHIOE:
12 13
A)a 2; B) a\/E; B) a\/g; I‘)a 3_
2 3 3 2
6. Pagiyc xoJsa, ommcaHOTo HABKOJO KBajpaTa 3i cTo-
POHOIO @, NOPiBHIOE:
A) &, B) a/2; B) ‘L, T) 2a. Puc. 192
2 J2

7. Bucora piBHOOEIPEHOTO IPAMOKYTHOTO TPUKYTHUKA, IPOBEIeHA 0
rimorenysu, mopiBHioe a. Toxi fioro KareT JOpPiBHIOE:

“22; B) av2; B) 2a; r) £,

A)
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FonosHe B naparpadi 3 137

V
8. Hexait o i B — rocrpi KyTu IpAMOKYTHOTO HePiBHOOEIPEHOTO TPU-
KyTHUKa. fIka 3 HaBeJeHUX PiBHOCTEH € MpPaBUJILHOIO?

A) sin o tg o = cos o; B) sin a - tg B = sin f;
sin a .
B) v =tg B; T') cos a-tg B = sin B.

9. Hexaii oo — roctpuit KyT OPAMOKYTHOI'O TPUKYTHUKA. SIKa 3 JaHuX
piBHOCTEH He MOXKe BUKOHYBATUC?

A) sina:l; B) sinoc:ﬁ; o
B) sino = Y2; T) sino=-=.
4 \/5 450
10. Hos:xkumHa Bimpiska x Ha pucyHKy 193 mopiBHIoe: 4
A) gasina; B) —azzcosa;
Puc. 193
B) “22 tg o I) av2 tg a. ne

FOJNIOBHE B NMAPATPA®I 3

MeTpuuHi CHiBBiTHOIIIEHHA B MPAMOKYTHOMY TPUKYTHUKY
KBampaTr BuCOTH IPAMOKYTHOTO TPUKYTHUKA, MIPOBEAEHOI 0 Tilo-
TEeHy3U, JOPiBHIOE MJOOYTKY IPOEKIIili KaTeTiB Ha TillOTEeHY3Yy.
KBazmpaT Karera mopiBHIOE MOOYTKY TillOTEHY3U Ta MPOEKIIII 1IbOTO
KaTeTa Ha TiIOTEHY3Y.

Teopema ITiparopa
Y IpAMOKYTHOMY TPUKYTHUKY KBaJpaT IiIIOTEHY3U JOPiBHIOE CyMi
KBaJpaTiB KaTeTiB.

CuHyC rocTporo Kyra nNpsMOKYTHOTO TPUKYTHUKA
CuHyCcOM TrOCTPOro KyTa MNPSAMOKYTHOI'O TPUKYTHHKA HA3UBAIOTh
BiTHOIIIEHHS IIPOTUJIEIKHOT0 KaTeTa 0 TiIllOTeHY3Mu.

Kocunyc rocrporo Kyrta mpsiMOKyTHOTO TPHMKYTHHKA
KocuHycom roctporo Kyra OpAMOKYTHOI'O TPUKYTHUKA HA3UBAIOTH
BiHOIIIEHHS IIPUJIETJIOTO KaTeTa A0 TiIOTeHY3MU.

TaHreHC TOCTPOTO KyTa MPSIMOKYTHOTO TPUKYTHHKA

TaHreHCOM TOCTPOTO KyTa IPAMOKYTHOTO TPUKYTHUKA HAa3WBAIOTH
BiHOIIIEHHA MTPOTUJIECKHOTO KaTeTa A0 IPUJIETJIOTO.
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138 § 3. Po3B’A3yBaHHA NPAMOKYTHNX TPUKYTHNKIB
N
TpuronomerpuuHi opmyan
" _sina
& cosa

sin? a+cos® o =1 — OCHOBHA TPUTOHOMETPHYHA TOTOMKHICTh
cos (90° — a) = sin o
sin (90° — o) = cos a
CuiBBigHOIIEHHA MijK CTOpOHAMHM Ta 3HAYEHHAMU TPUTOHOMETPUY-
HUX (QYHKIii KyTiB y NIPAMOKYTHOMY TPHMKYTHHUKY
e KareT npAMOKYTHOTO TPUKYTHUKA AOPiBHIOE JOOYTKY TillOTeHY3U
Ha CMHYC KyTa, IPOTUJIEKHOTO IThOMY KaTeTy.
e Karer IpsSMOKYTHOIO TPUKYTHHKA JOPiBHIOE JOOYTKY TillOTeHY3U
Ha KOCHUHYC KyTa, MPUJETJIOro A0 IILOTO KaTeTa.
e KareT mpAMOKYTHOrO TPUKYTHUKA MOPiBHIOE AOOYTKY APYTOro
KaTeTa Ha TAHTeHC KyTa, IPOTUJIEKHOTO IIEePIIOMY KaTeTy.
e KareT npsaMOKYTHOTO TPUKYTHUKA JOPiBHIOE YaCTIIi Bix aienus
IPYroro KaTeTa Ha TAHTEHC KyTa, IIPUJIETJIOTO IO IIePIIOoTo KaTeTa.
e TimoTenysa IPAMOKYTHOI'O TPUKYTHUKA JOPiBHIOE YaCTIi Bif mi-
JIEHHA KaTeTa Ha CUHYC IPOTUJIEKHOI0 oMYy KyTa.
e TimoTenysa IPSMOKYTHOI'O TPUKYTHUKA JOPiBHIOE UACTIIi Bif mi-
J€eHHS KaTeTa Ha KOCUHYC IIPUJIETJIOTO A0 HBOTO KyTa.
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MHOIOKYTHUKW.
NMNIOWA MHOIOKYTHUKA

§4.

e

BuBuuBLLM MaTepian uporo naparpada, Bu AizHaetecs npo Gopmyny,
3a 40MN0OMOrot0 KOi MOXHAa 3HANTN CYMY KYTiB OMYK/I0r0O MHOMOKYTHUKA.

Bu po3wmpute CBOT YABAEHHS NPO Taky 3HANOMYy BaM BEINYMHY, 9K
niaowa.

Bu HaBumMTeCa 3HAXOOMTU MAOLLY Napanenorpama, TPUKyTHMKA, Tpa-
nedwji.




140 § 4. MHorokyTHuKwW. [nota MHOTOKYTHMKa A

19. MHOrokyTHUKN

Posriauemo dirypy, fKa cKIamaeTbcsa 3 TOUOK A, A,, A, ..., A,
iBigpiskiB A A,, AA,, ..., A, A ,A A Taxkux, IO KOAHI ABa cycigHIX
BifpisKu He JIe)KaTh Ha OOHIN nmpaMmili i HiAKi ABa HecycigHix Bigpisku
He MAalOTh CHiJIbHUX TOUOK (puc. 194).

A A A A

2 3 2 3

Puc. 194 Puc. 195

dirypa, yrBOpeHa MU Bifpiskamu, 00Me:Kye YaCTHUHY ILJIOIINHH,
BHUJiJIEHY Ha PUCYHKY 195 3esieHMM KoabopoM. 10 yacTHUHY IJIOIIIUHYA
pasom 3 Bimpiskamu A A,, AA,, ..., A A ,A A HasuBaIOTb MHOTOKYT-
HuKoM. Touku A, A,, A,, ..., A, Ha3UBAIOTh BePIIMHAMY MHOTOKYTHHKA,
a BKasaHi BUINE Bipi3KM — CTOPOHAMM MHOTOKYTHUKA.

CropoHu, 1o € cycigHiMm Bimpiskamm, Ha3MBaOTH CYyCigHIMHU CTO-
poHaMU MHOTOKYTHMKAa. BepmmHu, AKi € KiHmaMu onxuiel cTopoHwH,
Ha3WBAIOTh CYCiTHIMU BepIIMHAMHU MHOTOKYTHUKA.

HBi cycimHi CTOPOHM MHOTOKYTHUKA YTBOPIOIOTH KYT MHOTOKYTHH-
ka. Hanpukaan, sa pucysky 196 o, B, v, 0 € KyraMu MHOTOKYTHHUKA,
a (@ He € KyTOM MHOTOKYTHUKA.

MHOTOKYTHMK HasMBAIOTh 3a KiJbKiCTIO MOr0 KyTiB: TPUKYTHUK,
YOTUPUKYTHUK, I’ AITUKYTHUK TOIIIO.

MHOTOKYTHMK II03HAYalOTh 3a HMOT0 BeplImHamMu. Hampukjian, Ha
pucyuky 197 sobpakeno n’atukyTHuk ABCDE. ¥V mosHaueHHi MHOTO-
KyTHUKa OYKBU, AKi CTOATH IIOPYY, BiAIIOBifAaIOTh CyCifHIM BepIIIMHAM.
Hamnpukiaan, i’ STUKYTHUK, 300pakeHnil Ha pucyHKY 197, MOMKHA TaKOMK
nosHauutu imakine: CDEAB, EABCD, EDCBA Toio.

B
N~ %
< C
A D
Vv E
Puc. 196 Puc. 197
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L 19. MHOroKyTHUKMN 141

F
Puc. 198 Puc. 199

IlepumerpoM MHOTOKYTHHKA HA3WBAIOTh CYMYy AOBMKUH yCix Horo
CTOPiH.

Binpisok, AKkuii cuosydae HecycifHiI BepIIMHN MHOTOKYTHUKA, Ha-
3WBAIOTH AiaroHaJurwo. Hampukiaan, Ha pucyHKy 198 Binpisoxk AE —
niaromass mectTukytauka ABCDEF.

Ha pucyury 199 300paskeHO0 MHOTOKYTHHUK, yCi KYTH SKOT0 MEHIITi
Big posropayToro. Takuii MHOTOKYTHUK HasWBaIOTh OMYKJIUM. I3 ckasa-
HOT'0 BUILIUBAE, 1[0 OYAb-AKUIN TPUKYTHUK € OIYKJINM MHOTOKYTHUKOM.
3ayBasKmMMO, II0 MHOTOKYTHUKHU, 300paskeHi Ha pucyHkax 196-—198,
He € ONMYKJUMHU.

Onykjanii MHOTOKYTHUK Ma€ TaKi BJIACTUBOCTI:

1) onykauii MHO2OKYMHUK pPO3MAULO8AHUI 6 O00HIll Ni6NIOWUHI
8i0HOCHO 0YOb-aK0l npamoi, uyo micmums itozo cmopony (puc. 200);

2) onykauil MHOZOKYMHUK, 6i0MIHHUT 610 MPUKYMHUKA, Micmumb
06y0v-siky ceoro diazoHnanwb (puc. 201).

SKII0 MHOTOKYTHUK HE € OMYKJHWM, TO BiH TAKMX BJIACTUBOCTEH
He Mae (puc. 198, 202).

Teopema 19.1. Cyma rkymieé onyknozo n-kymuhuka OOpPi6HIOE
180° (n — 2).

JTosedenna. © JInsa Bunagky n = 3 Teopemy 0yJI0 T0oBeJieHO B 7 KJIa-
ci (reopema 16.1).

Puc. 200 Puc. 201 Puc. 202
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142 § 4. MHorokyTHuKwW. [nota MHOTOKYTHMKa A

@

n-1

Puc. 203 Puc. 204 Puc. 205

Hexait n > 3. Ha pucyury 203 300pakeH0 ONYKJINN N-KYTHUK
AAA .. A A, . JloBegemo, IO cyMa Bcix iforo KyTiB fgopiBHIOE
180° (n — 2).

IIpoBenemo Bci iioro giaronHasi, AKi BUXOZATH i3 BepIIuHH A,.
IIi giaronasi po306uBaOTh JaHUI MHOTOKYTHUK Ha (1 — 2) TDUKYTHUKHA.
Cyma BCcix KyTiB IIUX TPUKYTHUKIB MOPiBHIOE CyMi KYTiB n-KyTHHUKA.
OcCKiIbKHM cyMa KYTiB KOJKHOTO TPUKYTHUKA HopiBHIOE 180°, TO mIyka-
Ha cyma gopiBuioe 180° (n — 2). A

3asHaumMoO, III0 HaBeJeHa TeopeMa € CIIPAaBEeIJIMBOI0 TAaKOMK A
OyIb-AKOT0 MHOTOKYTHUKA, 1[I0 HE € OIYKJIUM.

Ozumauvennsn. Kosxo HasMBarOTh ONMCAHMM HABKOJO MHOTO-
KYTHHKAa, AKI[0 BOHO IIPOXOAUTH Yepe3 yc¢i #Horo BepInHu.

Ha pucynkry 204 306paskeHO KO0JIO, OI1caHe HaBKOJIO MHOTOKYTHHUKA.
Y mpoMy pasi TaKOK TOBOPATH, II[0 MHOTOKYTHUK BIIMCAHUH y KOJIO.

IlenTp KoOJIA, OIMCAHOTO HABKOJIO MHOTOKYTHHUKA, PiBHOBiAaIeHU
Big ycix fioro BepiuH. OTiKe, Iell MEHTP HAJEKUTL CEPeIUHHUM IIep-
HNeHJUKYJAapaM yCiX CTOPiH MHOTOKYTHUKA, BIMCAHOT'O B KOJO.

HaBko0J10 MHOTOKYTHHKA MOKHA OIMKCATH KOJIO, SKIIO iCHYe TOUKa,
piBHOBigmamena Bixg ycix fioro BepiuH. OTiKe, AKIIO CePEeINHHI epIIeH-
IUKYJAPHU BCiX CTOPiH MHOTOKYTHUKA IIEPETUHAIOTHCA B OMHIN TOUIIi,
TO HAaBKOJIO TAKOTO MHOTOKYTHHKA MOXKHA OIMCATU KOJO.

Os3unauennsa. Komro HasuBalTh BIUCAHUM y MHOTOKYTHHK,
SAKII0 BOHO JOTHUKAETHCA 0 BCiX HOTO CTOPiH.

Ha pucynry 205 306paskeH0 K0JIO, BUUCAHEe B MHOTOKYTHUK. ¥ IIbO-
My pasi TaKoX TOBOPATH, III0 MHOTOKYTHUK ONMUCAHUI HABKOJIO KOJA.

IlenTp KoJsia, BIIMCAHOTO B MHOTOKYTHUK, DiBHOBigmajdeHUil Bixg
ycix fioro cropin. OT:ke, Ieii IeHTD HAJIEKUTh OiceKTpHUcaM ycixX KyTiB
MHOTOKYTHUKA, OINMCAHOTO HAaBKOJIO KOJIa.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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p 1. lMosACHITL, Ky }irypy HasvBaTb MHOTOKYTHUKOM.
® 2. Lo Ha3mBaloTb NEPUMETPOM MHOIMOKYTHUKA?
3. LLlo Ha3uBaloTb giaroHan to MHOroKyTHUKA?
4. FK1Un MHOrOKYTHUK HA3MBaKOTb ONMYKAUM?
5. 9k po3TalloBaHnii ONyKANiA MHOIOKYTHMK BiHOCHO ByAb-AKOi NPsiMOi,
LLLO MICTUTb 100 CTOPOHY?
. YoMy oOpiBHIOE Cyma KyTiB OMyKJIOro n-KyTHUKa?
. 9lke KOno Ha31BaKTb ONNCAHMM HABKOJIO MHOFOKYTHMKA?
. 9lka To4Ka € LEeHTPOM KOJa, ONUCAHOrO HABKO1I0 MHOIOKYTHMKA?
. 9lke KOno Ha3nBaTb BNMCAHUM Y MHOFOKYTHUK?
. flka To4Ka € LLeHTPOM Kona, BINCAHOrO B MHOFOKYTHUK?

cO®ONO®

-t

=2\, MPAKTUYHI 3ABAAHHS I

641.° HaxpecJiTh i mo3HaUTe JOBiIBHUN ONMIYKJINYA CEMUKYTHUK, HA3BiTh
yci #ioro BepmuHu Ta cTopoHU. IIpoBeniTh 3 ofHiel BepmInHU BCi
Iiaronani, Ha3BiTh ix. Ha cKiJIbKU TPUKYTHUKIB AiaroHasi pos-
OUIU CEMUKYTHUK ?

642.° HakpecJsiTh IMIECTUKYTHUK, KOKHUNA KyT sKoro mopisuioe 120°,
a KokHa cTopoHa — 4 cM. OOHUIIiTE HABKOJIO I[HOTO ITIECTUKYT-
HUKa KOJIO Ta BIUIIITH ¥ HHOTO KOJIO.

643.° HakpecaiTh I’ ATUKYTHUK, KOXKHUIA KyT sAKoro mgopisuioe 108°,
a KOoKHa cTopoHa — 3 cM. ONuIriTh HaBKOJIO I[bOr0 I’ ATUKYTHUKA
KOJIO Ta BIUIIITH ¥ HHOTO KOJIO.

644.° HakpeciTh K0JIO LOBiIBHOTO pajsiyca, MOAiNITE Horo Ha 8 piBHUX
Iyr. BUKOpPHUCTOBYIOUM TOUKY MOy, TOOYAYHTE BOCBMUKYTHUK,
BOUCAHUN y KOJIO.

645.° HakpecaiTh K0JIO JOBIIBHOTO pagiyca, IOAiIiTh fforo Ha 12 piBHUX
Iyr. BUKOPHCTOBYIOUM TOUKM IOAiNYy, HOOYAyITe ABAHAMIIATH-
KYTHUK, BIIUCAHUIN y KOJIO.

\‘/v\

BMPAB/ T

646.° 3uaiigiTe cropoum mwaATUKyTHuUKAa ABCDE, axiio cropoHa BC
Ha 1 cm Ginbpina 3a cropouy AB, CD Ha 2 cwm 6inbina 3a AB, DE
Ha 3 cMm Oinmpmia 3a AB, AE Ha 4 cMm 6inpma 3a AB, a mepuMeTp
I’ ATUKyTHUKA nopiBHioe 100 cMm.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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647.° 3HalAiTh CyMy KYTiB OmMyKJioro: 1) M’ ATHKYTHUKA; 2) BOCBMU-
KYTHUKA; 3) ABAAIATAUYOTUPHOXKYTHUKA.

648.° 3HaiAiTL CyMy KYTiB OIYyKJIOTO: 1) IeB’ATUKYTHUKA; 2) IIicTHA-
OISATUKYTHAKA.

649.° Yu icHye omyKJnuii MHOTOKYTHHUK, CyMa KYyTiB AKOTO JOPiBHIOE:
1) 1800°; 2) 720°; 3) 1600°?

650.° Yu icHye MHOTOKYTHUK, KOXKHUM KYT AKOT0 nopiBHIoE: 1) 150°;
2) 100°7?

651.° Ilixg yvac 3HiMaHHS MJIAHY 3eMeJIbHOI Mi-
JIAHKY, KA Mae GopmMy I’ SITUKYTHUKA
(puc. 206), oTpuMasii TaKi BeIUUNHU ¢
KyTiB: ZA=116°, /B=98°, /C =124°,
/D =102°, ZE = 130°. Yu npaBUJILHO
0yJI0 BUKOHAHO BUMipIOBaHHA? A E

652.° 3HalAiTE KyTH OMYKJIOTO IIECTUKYT-
HUKA, AKII0 BOHU BiJHOCATHCS AK
3:3:4:4:5:5.

653." 3HAHAITH KYTH OITYKJIOTO CEMUKYTHUKA, SIKIITO0 BOHU BiTHOCATHCS
AK 6 :7:8:9:9:10: 11.

654.° Ckinbku npiaromasieli Mo:KHa HpoBecTU: 1) y AeB’ATHUKYTHUKY;
2) y IBaAIATUKYTHUKY; 3) V N-KYTHUKY?

655." B ommyKJIOMy MHOTOKYTHUKY 54 miaroHaji. 3HAWAITh KiTbKicTb
#oro cTOpiH i cymy KyTiB.

O—17 656.° HoBemiTh, 110 KOJIX BCi CTOPOHU MHOTOKYTHHUKA, BIKCAHOTO
B KO0JIO, PiBHIi, TO I yci IOTO KyTU TEX piBHI.

O 657.° HoBemiTh, III0 KOJU BCi KYTH MHOTOKYTHUKA, OIMCAHOTO
HaABKOJIO KOJIa, PiBHi, TO # yci 0T0 CTOPOHU TeXXK pPiBHI.

658.” Yci cTopoHM OTTYKJIOTO I’ ATUKYTHUKA PiBHI, a KyTH, IPUJIETJIi 10
onHiei 3i cTopiH, — mpami. 3HANIITH PEITy KYTiB I’ ATUKYTHUKA.

659.” Tpu KyTu OMyKJOTr0 MHOTOKYTHHKA MOopiBHIOIOTE Mo 100°, a pe-
mra — mo 120°. BusHauTe BuA MHOTOKYTHUKA.

660.” ToBemiTh, 110 KOJIU KYTU OMYKJIOTO MIECTUKYTHUKA PiBHI, TO Hi0T0
CTOPOHU yTBOPIOIOTH TPU IIAPU MapaieIbHUX CTOPiH.

661.” [ToBexmiTs, 1110 KOIU KYTU OMYKJIOTO I’ ATUKYTHUKA PiBHi, TO BiH
He Mae€ mapajieIbHUX CTODiH.

Puc. 206

BMPABU ANA MOBTOPEHHS IS

662. VY piBHOOGiuHilI Tpamerii giaroHamb € 0iCEKTPHCOIO TYIIOTO KyTa
¥ IinuTh cepemHIO JIiHiIO Tpamerlii Ha BimpisKu 3aBHOBMKKU 7 CM
i 11 cm. 3HaiigiTy mepuMeTp Tparmelii.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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663. Mepgiama Ta BucoTa MPAMOKYTHOTO TPUKYTHUKA, IPOBEIeHi MO
rimorenysu, JOpiBHIOIOTH BimmoBiguHo 13 cm i 12 cm. 3HagiTh
IepUMeTP JAHOTO TPUKYTHHUKA.

664. Bicekrpuca xyta A Tpukytauka ABC (£C = 90°) giauTts katet BC
Ha Bigpisku 3aBmoBkKu 6 cm i 10 cm. 3HaligiTe pamiyc KoJa,
sAKe IPOXOAUTH ueped TOUKY A, TouKy C i TOUKY IepeTuHy naHoI
OicexkTpucu 3 Katerom BC.

CNOCTEPIFAWTE, PUCYWTE,
KOHCTPYIOUTE, ®DAHTA3YWUTE

665. Ha xoui pamiyca 1 mosuaumau 1000 Touok. /loBemiTs, 110 3HAT-
IeThCS TOUKA, AKA HAJEKUTb TaHOMY KOJIY, CyMa BigcTaHen Bi
SAKOI M0 mo3HaueHUX TOUOK Oiybima 3a 1000.

20. MoHATTA NnoLi MHOroKyTHUKa. Mnowa NpSIMoKyTHUKA

3 TaKOI0 BEJIUYMHOIO, K ILJION[Aa, BU YaCTO CTUKAETeCSd B MOBCAK-
OEeHHOMY JKHUTTi: IIJIOINa KBapTHUPH, ILJIOINA AAaYHOI MiIAHKM, IJIOIIA
TOJIS TOIIIO.

HocBim mimrkasye Bam, IO PiBHI 3eMeJIbHI MiIAHKMW MalOTh PiBHI
TLJIOIINi; IO MJIOIIA KBAPTUPHU AOPiIBHIOE CyMi ILIONT ycix ii mpuMimieHb
(kimMHAT, KyXHi, KOPUIOPY TOIIO).

Bu smaete, mio miaormi 3eMeabHUX MiJIAHOK BHMiPIOIOTH Y COTKaX
(apax) i rekTapax; IJIOINIi PerioHiB i mep:KaB — y KBaApaTHUX Kijsome-
Tpax; IJIOINY KBapTHUPU — Y KBAAPATHUX MeTPax.

Ha nux mpakTUYHNX 3HAHHSAX IIPO ILJIOIIY OYAYETHCA O3HAUEHHS
ILJIOIi MHOTOKYTHHUKA.

Ozuavenns Ilaoue MHOTOKYTHHKA HA3UBAIOTH JOIATHY
BEeJIMYMHY, TKAa MA€ TaKi BJIaCTHUBOCTI:

1) piBHIi MHOTOKYTHUKHM MAIOTh PiBHi IIOIIi;

2) AKI0 MHOTOKYTHHMK CKJAJeHO 3 KiJIbKOX MHOTIOKYTHHUKIB, TO
HOro mJIoIIa TOPiBHIOE CyMi IJIOLN IMX MHOTOKYTHHUKIB;

3) 3a OAMHMIIO BUMIipy ILIONIi 6epyTh OMUHUYHUI KBAJAPAT, TOOTO
KBaJIpaT 3i CTOPOHOIO, KA TOPiBHIOE OMUHUIII BUMipy JOBKHHU.

BuwmipaTn miomnly MHOTOKYTHHKA — Ile O3HAYa€ ITOPIiBHATH HOTO
IJIONTY 3 ILJIOW[eI0 OOUHWYHOI'O KBajpaTa. ¥ pe3yjabTaTi OTPUMYIOTH
YHCJIOBE 3HAUEHHSA ILIOIIi JaHOTO MHOTOKYTHUKA. Ile umciao mokasye,
Yy CKiJTbKM pasiB IJIOIa JaHOr0 MHOTOKYTHUKA BiAPi3HAETHCA Bi ILJIOIITL
ONVMHUWYHOTO KBajapara.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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1
q 4acTuH
o
1 5
1 —_
I3 n §
Q,
A 1 D
n
1
n
Puc. 207 Puc. 208 Puc. 209

Hanpukaaz, AKII0 KJIITHHKY BAIIOTO 30IINUTA TPUHHATH 38 OJUHUY-
HUH KBaJparT, TO ILJIOIa MHOTOKYTHUKA, 300paskeHoro Ha pucyuky 207,
nopisuoBatuMe 11 KBagpaTHUM OAUHUISAM (KOPOTKO 3anmucyioTh: 11 of.2).

3asBuuail IJid 3HAXOMKEHHA ILJIOIi BUKOPUCTOBYIOTH (hOPMYJIH,
TOGTO OGUMCJIIOIOTH ILJIOIY MHOTOKYTHHKA 3a IMEBHUMHU HOTO Bimomu-
MU ejieMeHTaMu (CTOpOHAMMU, AiaroHaJsMHU, BHCOTAMHU TOIo). Heaxi
3 HUX BU BJKe 3HaeTe. HampuKjajd, BU HEOJHOPA30BO 3aCTOCOBYBAJI
dopmyay S = ab, e S — mIomia IPAMOKYTHUKA, @ i b — MOBKUHU
#ioro cycimgHixX cTOpiH.

I moBemenusa 1iei popmysiu 6yme MOTpiOHOIO Taka JieMma.

Jlema. Ilnowa keadpama 3i cmopowno0 1 00. (n — namypanve-
n

. 1
He uucno) dopienioe —; 00.%.
n

Josedennsa. © PosriasHeMo ONMHWYHNI KBAAPAT i MOZLINMO HOT0
. . . 1
Ha n? piBHMX KBajpaTiB 3i cropoHoo — (puc. 208).
n

3 03HAUEHHSA IJIONII MHOTOKYTHUKA (BJacTuBicTh 1) BUILJIMBAE, 110
BCi i KBagpaTu MaioTh piBHI mioImi. 3a BJIaCTUBICTIO 2 cyMma ILJIOI]
IUX KBaApaTiB ZOPiBHIOE ILJIOIII OZMHHUYHOIO KBajgpara, TooTto 1 ox.2.

. 1
Tomy mroma KOoXHOTO MaJeHbKOTO KBafpaTa AOPiBHIOE — om.%. A
n

Teopema 20.1. IInowa npamoxymuura dopiénioe dobymry 006-
HCUH 1020 cYciOHix cmopiHn.

Tosedennsa.© Ha pucyrry 209 306pareno npamMokyTHuK ABCD,
IOBXKHUHU CYCiIHiX cTOpiH siKOT0 mOpiBHIOTH a i b: AB = a, BC = b.
HoBenemo, 10 ILJIOITY S TPAMOKYTHHKA OOUYMCJIIOIOTH 3a (DOPMYJIOIO
S = ab nna BUOagKy, KOoau a i b — palioHaabHi uuca.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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Yucna a i b mogamMo y BUTIAAI 3BUYAWHUX APOOiB 3 OMHAKOBUMU
3HAMEHHUKaMMU:

a:£, b:g,
n n

e p, ¢, n — HaTypaJIbHi dmcia.

Iloxginumo cropony AB Ha p piBHUX uYacTuH, a cTopony BC —
Ha ¢ piBHUX uvacTmH. Yepes TOUKU MOAiNYy IIPOBEIEeMO IIPAMi, Iapa-
JeJbHI cTopoHaM IPAMOKYTHUKA. Toai mpaMOKYTHUK Oyae IOAiJIeHO

. L 1
Ha pqg P1BHUX KBaApaTiB 31 CTOPOHOIO ;
. . 1
3I‘1,IIHO 3 JIEMOIO ILIoIa KOYKHOTO KBaJpaTa NOP1BHIOE — . 3 o3Ha-
n

YeHHS ILJIOIN (BJaCTUBICTh 2) BUILIWBAE, IO ILJIOIIA IPAMOKYTHUKA
IOpPiBHIOE CyMi ILJIOIN yCix KBagpaTiB, TOOTO

1 1 1 1 _p.g
S==—+=+...+==pg-===-L=ab.
n2 n2 nZ pq nZ n n

Pq IONAHKIB

Posrasan Bunagky, Koam xoua 0 oxHe i3 umces a abo b e ippaitio-
HaAJbHUM, BUXOJUTDH 3a MeXi IKiITBHOTO Kypcy reomeTpii. A

Os3unauvenda MHOTOKYyTHUKH, AKi MalOTh PiBHI ILTONIi, HA3UBAIOTH
pPiBHOBEeIMKUMM.

3 o3HaueHHA IO (BaacTuBicTh 1) BumInBae, 1o Bei piBHi dirypu
piBaoBenuki. IIpore He Bci dirypu, ski matoTs piBHi
mioIi, € piBHuMu. Hampukiaan, Ha pucyury 210 | | |
300paskeHo [Ba MHOTOKYTHUKHU, KOKHHUN 3 SKUX
CKJamaeTbcA i3 cemm oxmHMYHUX KBagparis. Ili
MHOTOKYTHHUKM PiBHOBEJNKi, aje He piBHi. Puc. 210

D

1. Lo Ha3mnBatoTb MJIOLLEI0 MHOMOKYTHMKA?

2. Lo o3Ha4ya€e BUMIPATY NAOLLY MHOFOKYTHMKA?
3. LLLo nokasdye 4yncnoBe 3Ha4YEHHS NAOLL?
4

. Homy popiBHIOE NnoLLa KBagparta 3i CTOPOHOIO l oA., Ae n — HaTtypalb-
n

He yncno?

5. Yomy oopiBHIOE NAoLLLa NPSMOKYTHUKA?

6. 9Ki MHOrOKYTHUKM Ha3MBalOTb PiIBHOBENNKUMN?

7. Yv MOXHa CcTBEpPAXXYBaATU, LLLO KOM OBi Girypm piBHi, TO BOHM piBHOBE-
JINKI?

8. Ym MoxHa cTBepaXyBaTH, WO KON ABi dirypu piBHOBENVKI, TO BOHU
PIiBHI?

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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e

BMPAB/ HTT

666.° 3ualigiTe CTOPOHM MPSIMOKYTHHKA, SKIIO OJHA 3 HUX Ha 5 CM
OiibIIa 3a Apyry, a ILIOILA NPAMOKYTHHUKA NOpiBHIOE 36 cm?.

667.° Tlnoma OpAMOKYTHHKA gopiBHioe 270 c¢cM?, a oro CTOPOHM Bij-
HOCATBECA AK 5 : 6. YoMy HOPiBHIOIOTH CTOPOHU IPSIMOKYTHHUKA?

668.° ki 3 TpaMOKyTHUKIB, 300paskeHux Ha pucyuHkry 211, piBHOBe-
JIUKi?

Puc. 211

669.° Kpagpar 3i cropororo 12 cM i mpAMOKYTHUK, OfZHa 3i CTOpPiH
SAKOTO MOpPiBHIOE 8 cM, piBHOBEJNUKi. 3HANIITL mepUMeTp AAHOTO
MPAMOKYTHHUKA.

670.° 3naiiniTy mepuMeTp KBaJpaTa, AKUI PiBHOBEJIUKUI IPAMOKYT-
HUKY 3i cropoHamu 2 cm i 32 cwm.

671.° Yu BucTauuUTh 5 T TOPOXY, 1100 3aCiATU HUM II0JIE, IKe Mae (hopMy
npamMokyTHuKa 3i croporamu 500 m i 400 M, akiio Ha 1 ra Tpebda
Bucisgtu 260 Kr ropoxy?

672.° loB:kuHA CTiHU MOpiBHIOE 6 M, a Bucota — 3 M. UM BUCTAUUTH
I’ AT KOHTEHHEPiB KaxJio, 100 00KJIaCTU HUM ITIO CTiHY, SIKIITO
oIHA IJINTKA Mae hopMy KBaapara 3i ctopoHoio 15 cm, a B ofHO-
My KOHTeliHepi BMinTyroThcsa 160 mauTox?

673.° ButrpaTu emaseBoi ¢papbu Ha OJHOIIAPOBE TOKPUTTSA CTAHOBIATD
180 r ma 1 m2. Yu BucTauuTh 3 Kr emaji, modu modapOysaTu
cTiHy 3aBIOBKKU 6 M i 3aBBUIIKY 3 M?

674.° Tuck mesixoro rasy B nocyausi cramosuts 0,0015 H/m2%. 3 sKormo
CHUJIOIO TUCHe el ra3 Ha CTiHKY IOCYIUHU NPAMOKYTHOI hopMu
poamipom 35 x 24 cm?

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
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675.° T'paruma mimHOCTI crami meakol mapku mopiBaioe 60 H/mm2.
IIpu axoMy HaBaHTa)KeHHi pO3ipBeThCA CTePyKeHb, IIONePeUHM’t
mepepis SKOro € TpAMOKYTHUKOM 3i ctopoHamu 20 MM i 10 mm?
676.° [liaroHanb IPIMOKYTHUKA NOPiBHIOE d i yTBOpPIOE 3 OnHi€l0 3i
CTOPiH KYT 0. SHAWIITH IJIOITY MPAMOKYTHUKA.
677. CropoHa IPAMOKYTHHUKA AOPiBHIOE 15 cM i yTBOPIOE 3 AiaTOHAJITIO
KyT 30°. 3HalIiThL MIOIYy IPAMOKYTHUKA.
678.° 3HaiifiTh BiAHOIIIEHHA IIJIOI ABOX KBaApaTiB, CTOPOHU AKUX Bif-
HoOCAThCA aAK: 1) 3 : 4; 2) 2 : V5.
679.° fx BigHOCATHCS CTOPOHU ABOX KBaJApaTiB, AKIIO IXHi ILJIOIII Bia-
HocaATheA aK: 1) 25 : 36; 2) 3 : 49?7
680.° OxgHa 3i cTopiH TIpAMOKYTHHKA mopiBHIoE 28 cMm. K 3MiHUTHCA
ILJIOINa MPAMOKYTHHUKA, SKIIO CYCiTHIO OTO CTOPOHY 3MEHIITUTU
Ha 5 cm?
681.° Ak sMiHUTHCA IJIOIA TPAMOKYTHUKA, SKIIO:
1) xBi fioro mpoTUIEKHI CTOPOHU 36iMBITUTU B 3 pasu;
2) yci #ioro cTopoHU 36iJABIIUTU B 3 pas3u;
3) mBi fioro mpoTmiesKHiI cTOpoHU 30inbIinuTH B 6 pasiB, a aBi
iHIi — 3MeHIIUTHU B 3 pasu?
682.° fdx sMiHUTBCS IJIOINA TPAMOKYTHHUKA, SKIIO:
1) xBi fforo mpoTuUJIeKHI CTOPOHW 3MeHIIUTH B 4 pasu, a ABi
immi — y 2 pasu;
2) oBi #oro mpoTuJieKHi cTOpoHU 36inbinuTu B 4 pasu, a OBi
inmi — smeHmuTu B 4 pasu?
683.° Ha nmpogmos:xenHi croporu AD nmapasienorpama ABCD 3a Touxky D
mosHaueHo Touky M rtak, 1mo AD = MD. JloBenits, 1110 mapaJie-
gorpam ABCD i TpukyTHuk ABM piBHOBEJIUKI.
684.* ILioma xBagpara ABCD popiBuioe 10 cm? (puc. 212). Yomy zo-
piBHIOE TIONIA IPAMOKYTHUKA BM K D?
685.° NoBeniTh, 1110 Ko Touka E — cepenuna Bigpiska AK (puc. 213),
1o TPUKYTHUK AKD i npamokyTHuK ABCD piBHOBeIUKi.

M K
B C
B C
K E F
A D A D
Puc. 212 Puc. 213
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686.° YV ckinmpku pasiB Ijoma KBaapaTa, OIMHMCAHOTO HABKOJIO KOJIa,
OiybIlia 3a ILIOINY KBajapaTa, BIIMCAHOIO B Ile KOJIo?

687.° Iliomia IpsAMOKYTHOT'O apKyIlla Ialepy, JOBXKUHU CTOPIiH AKOTO
BUPAMXEHO ILINMA YUCIAMU CAHTUMEeTPiB, fopisHIioe 12 cm?. CKilb-
KN KBaJparTiB mioiero 4 cM? MOKHA BUPi3aTH i3 11L0ro apKya?

688.° Ilnomia IPAMOKYTHOTO apKyIlla mamnepy, HJOBXKUHU CTOPiH SKOTO
BUPAMKEHO IIJIMMHM 4YMCJIaMU CAHTHUMeTPiB, AopiBHioe 18 cm?2.
CkinbKHM KBaApaTiB 3i CTOPOHOIO 3 CM MOJYKHA BHUpPis3aTu i3 mb0ro
apkymia?

689.° BicexTpuca KyTa NPAMOKYTHHKA OiJIUTh HOT0 AiaroHalb y Bin-
HomreHHi 2 : 7. 3HAWAITH ILIOINY NPAMOKYTHHKA, AKIIO HOTO
nepuMmeTrp nopiBHioe 108 cwm.

690.° BicexTpuca KyTa MpAMOKYTHHKA OiJIUTH HOTO MiaroOHAJbL y Bif-
HomreHHi 1 : 4. 3HalAiTh HepuUMeTpP IPAMOKYTHHKA, AKIIO HOT0
ImIoma gopisHioe 36 cm?.

691.* IloOymyfiTe KBagpaT, IJIOIMIA SAKOIO JOPIBHIOE CYMi ILIOII IBOX
DaHWUX KBaJpaTiB.

692.* CTopoHN IPAMOKYTHHUKA AOPiBHIOWTE a i b. Ilo6yayiiTe KBagpar,
ILJIOIA SIKOTO JOPiIBHIOE ILJIOIL JAaHOTO NPSIMOKYTHHKA.

BMPABU ANA MNOBTOPEHHS I

693. CepenuunHuii nepneHANKYJIApP Aiarouaai BD mapanenorpama ABCD
nepetuHae croporu AB i CD. IIponoB:xenHs cropin AD i BC Bin
neperuHae B Toukax M i K BigmoBimHo. BusHauTe BuI 4yoTUPU-
KyTHUKa M BKD.

694. Ilpomom:xeHHs 6iuHUX cTopiH AB i CD rpanenii ABCD nepeTu-
HaoThcA B Touri M. 3HalimiTh Biapisox AM, akimo AB = 6 cm
iBC:AD=3:4.

695. 3malimiTs BimcTaHb BiJ TOUKY IIepeTUHY AiaroHasel pomba 1o Horo
CTOPOHU, AKIIO TOCTPUM KyT pomba mopiBHioe 30°, a cTopoHa —
8 cm.

= ) CNOCTEPITAATE, PUCYWTE,
{69 KOHCTPYIOWTE, ®AHTA3YITE

696. KowxHwuii iz 1Box momiOHMX TPUKYTHUKIB po3pisasy Ha IBa TPU-
KYTHUKHU TaK, 110 OAHA 3 OTPUMAHUX YaCTUH OJHOTO TPUKYTHU-
Ka momibHa OfHiii i3 YacTWMH APYroro TPUKYTHWKA. UM MOMKHA
CTBEPAKYBATHU, IO ABi iHII YaCTMHU TaKOMK MOMiOHi?
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21. Mnowa napanenorpama

Teopema 21.1. IInowa napanenozpama dopiéntoe dobymxry 1iozo
CMoporu ma éucomu, AKa npoeederna 00 Yi€i cMoOpoHuU.

Hoeedenna.© Ha pucynky 214 306paskeno napaienorpam ABCD,
ILJIOIIIA AKOT0 AOpiBHIOE S, i ftoro Bucoty BM. JoBenemo, 110 .S = BC - BM.

IIposenemo Bucotry CN. Jlerxo mokasaTtu (3pobiTh Ile caMoCTiiiHO),
110 4oTupUuKyTHUK MBCN — npaMoKyTHUK. [IoKaskeMo, 1110 BiH piB-
HOBEJIUKUN HaHOMY Ilapajeorpamy.

Ilnoma mapasesorpaMa OOPiBHIOE CyMi ILIOIN TPUKyTHuUKA ABM
i Tpamerii MBCD. Ilioimia OpAMOKYTHHKA MOPiBHIOE CyMi ILIOIL 3a-
3HayeHol Tpamnerii Ta TpukytHuka DCN. IIpore TtpurkytHuku ABM
i DCN piBHi 3a rinorenys3oi Ta roctpuM KyrtoMm (Biapisku AB i CD
piBHiI AK mpoTHUJIeKHI cTOpOHU IapaJjiejorpama, Kytu 1 i 2 piBHI aK
BigmoBigHi mpu napanensbaux npamMux AB i DC rta ciuniit AD). Ot:xe, 1i
TPUKYTHUKU PiBHOBEJUKi. 3Bifcu BUILINBaE, 1110 napajuensorpam ABCD
i npamMoryTHuUK M BCN piBHOBeENUKI.

3a teopemoio 20.1 1maoria OpAMOKYTHHKA MOPiBHIOE MJOOYTKY HOB-
skuH ctropin BC i BM. Toxi S = BC+-BM, ne S — 1mjolra mapaJieJio-
rpama ABCD.

IITo6 3aBepIIUTH JOBENEHHSA, MOTPiOHO POSTIAHYTU BUNAAKYU, KOJIU
ocHoBa M Bucotu BM me mane:xxkatume cTopoHi AD (puc. 215) abo
3biraTrumerhbea 3 BepiiuHoo D (puc. 216). I B mpoMy pasi mapaJsiesio-
rpaMm ABCD i npamoryTauk M BCN 6yayTh piBHOBeJIuKUMHU. [JoBeaiTh
meit pakT camocTiino. A

B o B __C B c
1h 20
A N /1O n n
M D A DM N A D(M) N
Puc. 214 Puc. 215 Puc. 216

SKII10 TO3HAUNTY TOBKUHY CTOPOHU ITapaJjiejorpaMa Ta IpoBeaeHol
o Hel BUCOTH BiAmOBigHO OyKBaMu a i A, To oIy S mapaJiejorpaMma
00UnCII0I0Th 38 (hOPMYJIOIO

|  S=-ah

'I) 1. Yomy gopiBHIOE nNoLa napanenorpama?
® 2, 3askow dopmynoto 064McnooTh NOLLY napanenorpama?

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



N

152 § 4. MHorokyTHuKwW. [nota MHOTOKYTHMKa A

BMPAB/ HT

697.° 3uaiimiTh IOy mapaJjejorpamMa, CTOpoHa SKOro AopiBHIoe 14 cM,
a mpoBegeHa qo Hei Bucora — 6 cwm.

698.° O0uMcIIiTh MOy HmapajegorpaMa, 300paskeHoro Ha pucyury 217
(po3Mipu [aHO B CAaHTUMETPAX).

5,2

3,6

Puc. 217

699.° dki 3 mapasesorpamis, 300pakeHux Ha pucyHKy 218, piBHOBe-

JUKi?
7 7 / /
/ /
a 0
2
NG NG -
N N &
r L
\
AN
L \
N\
0 e € e

Puc. 218

700.° ITnoma napasemorpama ABCD (puc. 219) nmopisaioe S. Homy mo-
piBHIOE mioia 3agapboBamoi Girypu?

701.° ILnomia mapaJsesorpaMa gopiBaioe 17 cm?, a omHa 3 HOro cro-
piz — 3,4 cMm. 3HaUAITH BHUCOTY IIapajejiorpaMa, IIPOBeIeHy IO
mmiei cropoHwH.

702.° ILxoma mapaJsesorpama gopisaioe 40 cm?, a BUCOTH HOPiBHIOIOTH
5cMmi4 cm. 3HaliAiTh CTOPOHU IIHOTO HapaJjejorpama.
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777
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@C VAN
A A D
D

2 r

Puc. 219

703.° 3amnoBHITH TabIUITIO, e & — AOBXKHWHA CTOPOHU MHapaJjiejsorpaMma,
h — MOBMKMHA BUCOTH, IIPOBENEHOI /10 Iiel cTopoHU, S — Ijoma
mapaJjejorpamas:

6,2cm | 16 om
7 c™m 0,9 m
S 64 om? | 5,4 m?

S

704.° Croponu mapaJjejorpama mopiBuioloTb 10 cm i 15 cm, a omma
3 BucoT mopiBHiOE: 1) 6 cm; 2) 12 cm. 3HalAiTH APYTYy BUCOTY
napaJjesiorpama. CKiJIbKY PO3B’A3KIiB ¥ KOKHOMY BUIAAKY Ma€
sazmaya?

705.° 3HaiiAiTh MJIOIY MapajejorpaMa, CTOPOHH SKOT0 JOPiBHIOIOTH
15 cm i 25 cm, a omHa 3 miaroHaJsiel MepHUeHINKYIAPHA 0 MEHIIIO1
CTOPOHM.

706.° 3uaiigiTh IOy mapaJjiejorpaMa, AiaroHAJi SKOTO HOPiBHIOIOTH
26 cm i 24 cm, a ofHA 3 HUX IIEePIEHIUKYJIAPHA 10 CTOPOHU IIa-
paJiesiorpama.

707.° IliaronaJsp mapaJjiesorpama, sika JOpiBHIOE 18 cM, IepIeHIUKYIAP-
Ha 1o oxuiei 3i cTropin i yrBoproe KyT 30° i3 ApPyroro CTOPOHOIO.
3HafaiThL IJI0INy IMapaJjeaorpama.

708.° CropoHu mapaJjejorpaMa AOPiBHIOIOTL a i b, #Oro rocTpuii KyT
IopiBHIOE o.. S3HAWAITH IIJIOINY IMapaJjejorpama.
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709.° Kyr misx BucoTaMu mapaJjieorpaMa, IIPOBEIEHUMU 3 BEPIITUHU
TYIIOTO KyTa, AopiBHIoe 60°. 3HaiiaiTey miomly mapaJjiesorpama,
SAKIIO HOro BUCOTHU AOPiBHIOTL 8 cM i 12 cm.

710.° CropoHu mapaJjiesiorpaMa mTopiBHIOIOTE 14 cm i 20 cm, a KyT MixK
ioro BucoTaMu, IPOBEJIEHUMH 3 BEPIIUHU TYIOTo KyTa, — 45°.
3HaNAiTh IJIOIMY MapaJjejorpama.

711.° 3maiigiTsy miaomry pomba, AKIMO #oro BMcOoTa OOpiBHIOE 6 cM,
a Oinpmia giaronanas — 10 cm.

712.° Mewumia miaroHajab pom0Oa OOPiBHIOE @, a OOAWMH i3 KyTiB — 60°.
3HalmiTh oIy pomba.

713.° loBexmiTh, IO BUCOTH mapajejorpaMa OO0epHEHO IPOIOpPITiiHi
CTOpPOHAM, I0 IKUX BOHU MPOBEIEHi.

714.° CropoHu mapaJjiesiorpaMa JopiBHOIOTE 9 cm i 12 cM, a cyma gBOX
oro HepiBHUX BUCOT AOpiBHIOE 14 cM. 3HANIITH MJIONUTYy mapaJe-
JorpaMma.

715.° Pisuunga aBoxX CTOpiH mapaJesiorpaMa nopiBHioe 12 cMm, a mpoBe-
IeHi 1o HuX BUCOTH AOPiBHIOITS 15 cm i 10 cm. 3HAHAITE TLIOITY
mapaJjiesiorpama.

716. JoBexmiTh, 110 3 ycix mapaJiesorpaMmiB 3i cTopoHamMu a i b Hali-
0isIBIITy TIIOIIY Ma€ MPAMOKYTHUK.

BMPABU ANA MNOBTOPEHHS I

717. YV tpurytaury ABC Bigomo, 1o ZC = 90°, AC =7 cm, BC = 24 cwm,
AM — OGicekTpuca. 3HaNIITh CUHYC, KOCUHYC i TaHTeHC KYTiB
BAC i AMC.

718. VY piBHOGeapeHomy TpukyTHUKYy ABC 3 ocHoBoio AC wMmepmia-
Hu AM i CK mepetrmHaiorbea B Toulli O. IloBeniTh, 1110 TPUKYT-
HuK AOC piBHOOEApEeHMIt, i 3HANAITH fToro 6iUHi CTOPOHM, AKIITO
AM = 21 cwm.

719. Ha wmeniani AM tpurkyrHuka ABC nmosHaueHO TOuky D Tak, Io
AD : DM =1 : 3. Yepes Touky D mpoBeseHO IPAMY, ITapajieIbHy
croponi AC. Y AKOMY BiJHOIIIEHH] 1A IpsaMa IiJ1uTh cToporny BC,
paxyioun Bix Bepiiuau C?

CMOCTEPITAUTE, PUCYWUTE,
KOHCTPYIOWUTE, ®AHTA3YWUTE

720. JoseniTh, I1I0 B OIYKJOMY IeB’ATUKYTHUKY 3HAWIyTbCcA ABi mia-
ToHaJi, KyT MijK SKUMU MEHIITUH Bim 7°.
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22. Mnowa TPUKYTHUKA

Teopema 22.1. Ilnowa mpurymHuka O0OPi6HIOE€ NONOEUHL 00-
6ymky 1i020 cmopoHu ma npoeedenoi 0o Hel 6ucomu.

Hoeedennsa. © Ha pucyuky 220 306pakeHo B
TpuKyTHUK ABC, miomia AKoro mopiBHioe S, N
i #ioro Bucoty BM. [loBememo, 1110 S = %AC -BM. f : ;
Yepes Bepminau B i C TpUKyTHUKA IPOBEIEMO A M C
npami, napajenbHi croporam AC i AB BigmoBigHO
(puc. 220). Hexai#t 1i mpsami mepeTuHAOThCS Puc. 220

B Tourli N. Horupukyrauk ABNC — mapaJeo-

rpaMm 3a o3HaueHHAM. TpurytHuku ABC i NCB piBHi (moBemiTh 1ie
camocriiino). OT:ke, ixHi miomti Takok piBHi. Toxi mioIia TPUKYTHU-
kKa ABC nopiBHIo€e mmosioBuHI mioii mapasenorpama ABNC. Bucora BM
TpukyTHUKa ABC € TaKoK BucoTOl mapasesorpama ABNC. 3Biacu

S = %AC-BM. A
SKIIo cKopucTaTrCs MIO3HAUYEHHAMH JJIS BUCOT i CTOPiH TPUKYTHU-
kKa ABC, TO 3TifHO 3 JOBEIEHOI0 TEOPEMOI0 MaEMO:
S:%aha =%bhb :%chc,
ne S — IIoIa TPUKYTHUKA.

Hacainox. IInowa npamokymHnozo mpukymnuka 00OPi6HIOE No-
n0o6uni dobymky 1Lozo kamemia.

JloBenmiTh 110 TeopeMy caMOCTiHiHO.

O—r 3apaua. HoBeniTh, 1110 maoIa pomba TOPiBHIOE MOJOBUHI J0-
OyTKY Iioro giaromaJieii.

Pose’asanna. Ha pucyaxky 221 306pakeHo
pom6 ABCD, mioma skoro mopisuioe S. Moro gia-
ronasi AC i BD nepetruHaiotrbea B Toulli O. I[ose-

Iemo, 1o S = %AC *BD.

B

A 0 C OckinbKku miaroHasi pomba mepHIeHAUKYJIAPHI,
To Bimpisku AO i CO € Bucoramu TpUKyTHUKIB BAD
i BCD BigmoBiguo. Toxi MosKHaA 3amucaTu:

S = S, + Spep = %BD-AO + %BD-CO -

D

_1 _1zp.
Puc. 221 = 5 BD (40 + CO) = S BD - AC. o
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'l) 1. 9K 3HaNTK NAOLLY TPUKYTHMKA, AKLLO BiAOMO MOro CTOPOHY Ta BUCOTY,
o npoBeaeHy J0 Hei?
2. 9K 3HANTWX NJOLLY NMPSIMOKYTHOIO TPUKYTHMKA, SKLO BiJOMO MOro Ka-
Tetn?

BMPAB/ T

721.° CropoHa TpUKYTHHKA MOpiBHIOE 12 cM, a BucoTa, IIpoBeaeHa 10
Heli, — 2,5 cm. 3HAHAITH IIJIONTY TPUKYTHUKA.

722.° 3HaHAITH IJIOIY MPAMOKYTHOTO TPUKYTHUKA, KATETU AKOTO JO-
piBHIoIOTH 10 cM i 18 cMm.

723.° §IKi 3 TPUKYTHUKIB, 300pakeHNX Ha PUCYHKY 222, piBHOBeJIUKi?

/l

//

/1
a 0 8

— \\

\\

— L \\ =
\\\ \\
2 r 0
Puc. 222

724.° O0umnCIiTh IOl TPUKYTHUKIB, 300pasKeHUX Ha PUCYHKY 223,
SAKIIO JOBKWHA CTOPOHU KJIITUHKY JOPiBHIOE OAMHUIIL JOBKUHU.

[\ N\ d
/I N\ _
7
a 0 8 2
Puc. 223
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725.° Ilnomia TpuKyTHUKA qOpiBHIOE 48 cM?. 3HAUAITH CTOPOHY TPUKYT-
HUKAa, AKIIO BUCOTA, IIPOBEIEHA [0 Ii€l CTOPOHMU, JOPiBHIOE 8 CM.
726.° Bigomo, 1110 [Bi CTOPOHU TPUKYTHUKA JOPiBHIOIOTH 24 cM 1 9 cm,

a BHCOTa, IpoBemeHa M0 OijbImoi 3 Bimommx cropim, — 6 cwMm.
3HaWaiTh BUCOTY TPUKYTHUKA, IIPOBEIEHY 10 MEHIIIOI 3 BimoMux
CTODiH.

727.° 3amoBHITH TaOJIUIIIO, Te @ — MOBXKWHA CTOPOHU TPUKYTHUKA, I —
IOBYKMHA BUCOTH, IPOBEAEHOI 10 Hel, S — IIola TPUKYTHUKA:

2,4 cm 9 oM

4 cm 5™
81 Mm% | 65 m?

728.° 3HalAiThL MIOIYy PiBHOOEAPEHOTrO TPUKYTHUKA, OCHOBA SAKOTO
mopiBuioe 24 cm, a 6iuna cropoHa — 13 cwm.

729.° Biu"a cropoHa piBHOGEIPEHOro TPUKYTHHKA mOpiBHIoE 61 cwm,
a BHCOTa, IIpoBeJeHa N0 OCHOBU, — 60 cm. 3HaAWAITL IIOIIY
TPUKYTHUKA.

730.° OquH i3 KaTeTiB MPAMOKYTHOTO TPUKYTHUKA HOpPiBHIOE 12 cM,
a Mepmiama, IpoBeJeHa OO0 TimoreHysu, — 18,5 cm. 3HaiimiTh
ILJIOIY TPUKYTHUKA.

731.° 3HAHIITH MOy MIPSAMOKYTHOTO TPUKYTHUKA, AKIIO BICOTA, IIPO-
BeleHa OO0 TimoTeHy3W, OiJUTH il HA BifpisKy 3aBAOBKKU 3 CM
i 27 cMm.

732.° Bucora MpAMOKYTHOT'O TPUKYTHUKA, IIPOBefeHa 10 TilloTeHYy3H,
IopiBHIOE 8 CM, a MPOEKIiA OJHOTO 3 KaTeTiB HA TillOTeHYy3y —
6 cM. 3HAHAITH MJIOIY TPUKYTHUKA.

733.° Bucora BD tpuxkytauka ABC ginuth iioro cropony AC mHa Bin-
pisku AD i CD. 3uaiigiTe maoiny TpukyTHuka ABC, axino BC =
=37 cm, LA =30°, CD =5 cwm.

734.° Bucora AM tpukytHuka ABC pinuTh iioro cropony BC Ha Bin-
pisku BM i MC. 3uatiaits mioiny Tpukytauka ABC, akmnio AB =
=10+/2 cm, AC = 26 cm, ZB = 45°.

735.° 3HaigiTh IOy PiBHOOEAPEHOT0 TPUKYTHHKA, OiUuHA CTOPOHA
SIKOT'0 JOPiBHIOE b, a KYT IPU OCHOBI JOPiBHIOE C..

736.° Bucora piBHOOEIPEHOTO TPUKYTHUKA, IIPOBeJeHa IO OCHOBH,
IOPiBHIOE ki, a KyT IIPU BepIIWHI NOpiBHIOE 3. 3HAUAITH ILJIOITY
TPUKYTHUKA.

O—rr 737.* 3HaiifiTs MWIOIY PIBHOCTOPOHHBOIO TPUKYTHUKA, CTOPOHA
AKOTO ITOPiBHIOE a.
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738.° 3HalAiTh MJIOIY PiBHOOEAPEHOTO MPAMOKYTHOTO TPUKYTHUKA,
rirmorenysa SKOro JOPiBHIOE C.

739.° 3HaWOiTHF BUCOTY MPAMOKYTHOTO TPUKYTHUKA, IIPOBEIEHY 0
rimorenysmu, AKIIO ioro xKaretu AopiBHIOIOTE 10 cm i 24 cMm.

740.° Touka JOTHKY KOJIa, BIIMCAHOTO B IPAMOKYTHUII TPUKYTHUK,
IinuTh #oro rimoreHysy Ha Biapisku 3aBHOBKKU 8 cM i 12 cwm.
3HAUAITh IJIOINY TPUKYTHUKA.

741.° 3HAKAITE IOy PiBHOOEAPEHOT0 TPUKYTHUKA, SKIIO 00 IIepHu-
MeTp AopiBHIOE 54 cM, a BucoTa, IIpOBeJeHa 10 OCHOBU, — 9 cM.

742.° OcHOBa PiBHOOEIPEHOTO TPUKYTHUKA BiTHOCUTHCS O HOT0 BUCO-
TH, ONYIIeHOI HAa OCHOBY, AK 8 : 3, 6iuHA CTOPOHA TPUKYTHUKA
nopiBHioe 40 cM. 3HAWAITH IJIOIY TPUKYTHUKA.

O=rr 743.° [loBexiTb, 10 IIOLIA OMYKJIOr0 YOTHPUKYTHHKA, AlaroHasri
SAKOTO HMePIEeHIUKYJIAPHi, JOPiBHIOE MOJOBUHI IXHBOTO JOOYTKY.

744.° Tlnoma pomba mopiBHioe 120 cm?, a fioro miaroHasui BigHOCATHCS
Ak 5 : 12. 3uaiigiTes mepuMeTp pomoa.

745.° 3HaiigiTe miaoily pomba, CTOPOHA SIKOTO AOPiBHIOE 25 cM, a cyMa
niaronaigeii — 62 cwm.

746.° 3uaiigiTh miaoily pomba, cToOpoHa AKOTro mopiBHIoe 39 cm, a pis-
HUIA giaromaseii — 42 cMm.

O=rr 747.° lano upamy [ i mapamenbuuii i Bigpisox AB. IloBexiTh,
mio Bci TpukyTHuKu AXB, me X — [OoBiJbHA TOuKa mpaAMoi [,
pPiBHOBEJIUKI.

748.° JloBemiTh, 1110 KOJU BUCOTA OJHOTO TPUKYTHUKA JOPiBHIOE BUCOTI
IPYToro TPUKYTHUKA, TO ILJIOIII JaHUX TPUKYTHUKIB BiTHOCATHCS
AK 1XHi CTOPOHU, IO IKUX IIPOBEIEHO IIi BUCOTH.

O—rr 749.° [ToBexniTh, 1[0 MexiaHa TPHKYTHHKA pO3GUBaEe HOro Ha IBa
PiBHOBEJIMKUX TPUKYTHUKU.

O=rr 750.* Ha croponi AC tTpuryrauka ABC nosHaueHo Toury M Tax,

AM Ay _ M

10 £X_m HosexniTse, 110 S—:—
MC n’ ’ Sy N

751.° YV TpUKYTHUKY mpoBeau Bci Tpu memianu. I[oBeniTh, 1110 BOHU
po30MBaOTh TPUKYTHUK HA IIiCTh PiBHOBEJIUKUX TPUKYTHUKIB.

752.° Yepes BepmnHy B tpukytHuka ABC npoBeniTs ABi mpAMmi Tak,
o6 BOHU pO30MJIM JaHUN TPUKYTHUK HAa TPU DPiBHOBEIUKUX
TPUKYTHUKU.

753.° Yepes BepIIMHY mapajejiorpaMa IpoBeIiTh IPAMi Tak, 11100 BOHA
pos36uam maHuii mapaJjesorpam: 1) Ha YOTHPU PiBHOBEJIUKUX
MHOTOKYTHUKH; 2) I’ATh PIBHOBEJINKNX MHOTOKYTHUKIiB.

754.° Yepes BepIIuHYy poMba IPOBEITH ABI mpaAMi Tak, 11100 BOHU PO3-
O0uau maHWil poM0O HA TPU PiBHOBEJMKUX MHOTOKYTHUKIU.
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755.° TloGynyliTe TPUKYTHUK, PIBHOBEJIUKUM AAaHOMY IIapajeaorpamy.
O—=rr 756." ¥V TPUKYTHHKY NPOBEIEHO TPU BHUCOTH. J[OBEAiTH, IO IO

HaMOiIBIITOl CTOPOHY TPUKYTHUKA IIPOBENeHO HAlIMEHIITy BUCOTY.
O=rr 757." Ha croponi AC tpukyTaura ABC mosuadeno Touky M Tax,

AM m o . . ..
110 MC Hexait X — moBinbHA BHYTPIIIHS TOYKA Bigpis-
n
. S
kKa BM. [ToBexmiTh, 1110 SABX =
n

CBX

758. Touka JOTHMKY KOJia, BIMCAHOTO B NPSAMOKYTHUIN TPUKYTHUK,
IinuTh HOTOo TimoTeHy3y Ha BiApiskm, onAmH 3 AKUX Ha 14 cm
Oinmpminii 3a Apyruii. SHAUAITE ILJIOIY TPUKYTHUKA, AKIIO Pagiyc
BIOMCAHOTO KOJIa HOPiBHIOE 4 CM.

759. ¥V npamoryTHoMy TpuKyTHUKY ABC no rinorenysu AB mpoBeieHo
Bucory CM. ILnoma Tpukyrauka ACM popiBHOE 6 cM2, a mio-
ma TpukytHuka BCM — 54 cm?. 3HAAIITh CTOPOHU TPUKYTHU-
xa ABC.

760.* 3HaiAiTh IOy OIPIMOKYTHOTO TPUKYTHUKA, SKINO OiceKTpuca
MOro rocTporo KyTa JiJINTh IPOTHUJICKHNI KaTeT Ha BiApisku 3aB-
moBxkku 21 cm i 35 cm.

761.* 3HaiiAiTh IJIOIITY IIPAMOKYTHOI'O TPUKYTHUKA, SIKIIO OiceKTprca Ipsi-
MOTO KyTa IiJIUTh T'iOoTEeHYy3y Ha BiAPi3KU 3aBHOBXKKU 2 cM i 6 cM.

762. IlleHTp KOJia, BOMCAHOTO B DPiBHOOEADPEHUU TPUKYTHUK, NiJIUTH
1OT0 BUCOTY, IIPOBEAEHY 0 OCHOBHU, HA BiIPi3KMU, JOBKUHU AKUX
IopiBHIOIOTL 34 cM i 16 cM. S3HAKAITH IJIOITY JAHOTO TPUKYTHHUKA.

763. Y piBHOOeApPEHUI TPUKYTHUK BINCAHO KO0Ji0. TOUKAa HOTHUKY [i-
JUTH OiUHY CTOPOHY TPUKYTHUKA y BigHoimeHui 9 : 8, paxyioun
BiJi BepmImHM PiBHOOEAPEHOTO TPUKYTHUKA. SHAUAITH IJIOIILY
TPUKYTHUKA, AKIIO Pagiyc BIKMCAHOTO KoJia HopiBHIOE 16 cMm.

764.* Ha npopo:xenusax cropin AB, BC, AC piBHOCTOPOHHLOTO TPH-
kyTtHuKa ABC 3a Touku B, C i A BigmoBigHO mo3HaueHo Touku D,
E i F rak, mo BD = CE = AF = 2AB. 3HaliaiTh IJIONIY TPUKYT-
uuka DEF, axuo miomia TpukyTauka ABC mopisaioe 1 cm?2.

765. YV tpuxkyranrky ABC mosHaueHO TOYKy M Tak, IO ILIOLLL TPH-
KyTHUKiB AMB, BMC i AMC pisHi. [loBexnits, o0 M — Touka
nmepetuHy mMeniau TpukytHuka ABC.

766.* Ha croponi AC rpurkytauka ABC noszaueno tourky D. IIposenits
yepes II0 TOUKY IIPAMY TaK, II[00 BOHA pPOo30MJIa JaHUN TPUKYTHUK
Ha IBa PiBHOBEJIUKUX MHOTOKYTHUKHU.

767.* loseniTh, IO cyMa BifcTaHell Bif NOBLIBbHOI TOUKM PiBHOCTO-
POHHBOTO TPUKYTHUKA [0 HOTO CTOPiH € CTAJOI0 A JaHOTO
TPUKYTHUKA.
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BMPABU ANA MOBTOPEHHS I

768. VY piBHobenpernomy TpukyTHuUKY ABC (AB = BC) 6icekTpuca KyTta A
nepetuHae ctopony BC y Toumi M. 3HaiiTh KyTH TPUKYTHU-
kKa ABC, sakimo LZAMB = 117°.

769. VY piBHOOGiuHil Tpamerii ocHoBu mopiBHIOIOTH 18 cm i 12 cm. Biu-
Ha CTOpPOHA YTBOPIOE 3 OoCcHOBOIO KyT 30°. 3HAWAITL AiaroHasb
Tpamerrii.

770. IleHTp KoJa, BIIMCAHOTO B PiBHOOIUHY TpatmeIriio, BiggameHuii Big
Kinmis ii 6iunoi croporu Ha 12 cm i 16 cm. 3HaligiTe mepumMeTp
Tpamerrii.

= ) CNOCTEPITAATE, PUCYWTE,
{69  KOHCTPYIOWTE, ®AHTA3YITE

771. Ha nomuni gaso n Touok (n > 3), MKOIHI TpU 3 AKUX HE JeKaTh
Ha OfHil mpamiii. [loBeniTs, 110 iCHYe TPUKYTHUK 3 BePIIUHAMU
B JaHUX TOUKAaX, AKUHA HE MiCTUTH »KOIHOI 3 pemiTu (n — 3) TOUOK.

23. Mnowa Tpanewuii

Teopema 23.1. IInowa mpaneuyii dopiéntoe dobymry niecymu it
OCHO6 i gucomu.
Tosedennsa. © Ha pucynry 224 306paskeH0 M B

tpamerito ABCD (AD || BC), nioma sKoi mopis- ¢
Hioe S. Bigpisok CN — Bucora 1miei Tpamerrii.
Hosememo, 1110 S = 1 (BC + AD)+CN.
2 A N D

IIposememo miaronans AC i Bucory AM Tpa-
nenii. Bigpisku AM i CN e BucoTaMu TPUKYT- Puc. 224
uukis ABC i ACD sBipmnosinuo.

Maewmo:

S=8,,0+8,0p= %BC - AM + %AD-CN =

- %BC-CN+ %AD-CN: % (BC + AD)-CN. A

SKIMo mo3HaUMTU MOBXKMHU OCHOB Tpamelrii Ta ii BucoTu BigmoBij-
HO OyKBaMu a, b i h, To mwoIly S Tpamelii 00YnCII00Th 3a (POPMYJIOIO

S:aT”’.h
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Hacainox. Ilnowa mpaneyii dopientoe dobymky ii cepedHnbol
NiHiL ma éucomu.

p 1. ChopmynionTe Teopemy Npo NoLLy Tpanew,i.
® 2. 3askow dopMyIoo 06YMCIIOIOTL MOLLY Tpanewji?

BMPAB/ BT

772.° 3HafgiTh ILIOIY TpaIlellil, OCHOBU AKOI JOPiBHIOIOThL 7 cM i 12 cm,
a Bucora — 6 cwm.

773.° 3HaiiAiTh WOy Tpamerii, cepenHA JiHia AKoi mopiBHIOE 18 cMm,
a Bucota — 9 cm.

774.° Tlnoma Tpanerii sopisuaioe 96 cm?, a i Bucora — 3 cM. 3HAUIITE
OCHOBH Tpamelrii, SKII[0 BOHU BifHOCATHCA IK 3 : 5.

775.° Tlnoma Tpamenii gopiBuioe 45 cm?, omHa 3 OCHOB — 8 CM, a BU-
cota — 6 cMm. 3HAWAITH APYTYy OCHOBY Tpallelrii.

776.° 3uaiigiTh IOy PiBHOOIUHOI Tparmellii, 0CHOBU SIKOI JOPiBHIOIOTH
14 cm i 16 cmM, a giaronmans — 17 cMm.

777.° YoMy mOpiBHIOE ILIOINA TPAMOKYTHOIL 1,2
Tpamerlii, OCHOBM AKOI JOpiBHIOIOTE 9 cm 7777\ F 777
i 16 cm, a Ginpima GiuHa cTOpOoHA — 3|
\/g cm?

778.° 3HaiAiTh IOy PiBHOOIUHOI Tpamerrii, 0/’ 8
OCHOBHU sIKOI MopiBHIOIOTH 14 cvm i 32 cm,
a 6iuma cropona — 15 cm. Puc. 225

779.° Ha pucyury 225 300pasKkeHO moOIlepe-
yHUil mepepis TpaHiei, akuit mae gopmy Tpamerii. O6UnCIiTEH
ILJIOIY ITHOT'O IOIIEPEUHOTO Iepepidy (posMipu maHo B MeTpax).
780.° 3uaiigiTe mionry Tpamerii, 300paskenoi Ha pucyHKY 226 (posmipu
IaHO B CAHTUMETpPAax).

40 32
% ~
45° 45° 60°
60 48
a 0
Puc. 226
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781.° 3uaiimiTh mIOIMy Tparelii, 300paskeHoi Ha 24
pucyHkKy 227 (posMipu maHO B CaHTHUMeE- 150° 20
Tpax).

782.° VY piBHOOiuHi} Tpamerii giaroHasb € 6icek- 36

TPHUCOIO TOCTPOTO KyTa I TiJIUTH CepPeIHEO JIi-
Hifo Tpamenii Ha BinpisKu 3aBAOBKKHU 6 cM
i 12 cm. 3HalgiTe Moy Tpamerrii.

783.° OcHOBU HIPAMOKYTHOI Tpamelrii qopiBHooTs 9 cm i 17 cMm, a mia-
TOHAJIB € OiceKTpucoro Ti Tymoro Kyra. O0UMCIiTh IJIOITY TPamelrii.

784.° Touka nepeTuHy 6iCeKTpHC rOCTPUX KYTiB IIPpM OCHOBI Tparmerrii
HaJIe:KUTh APYTid OCHOBi. 3HAWIITH IJIONIYy Tparmelii, AKIo ii
6iuni cTropoHu mopiBHIOOTE 17 cm i 25 cm, a Bucora — 15 cm.

785.° Touka mepeTuHy OiCeKTPUC TYyHHX KYTiB IIPM OCHOBi Tpamerrii
HaJIe:KUTh APYTiid ocHOBi. 3HAWIITH IJIONIYy Tparmelii, AKIo ii
6iuni croponu mopiBuiooTh 10 cm i 17 c¢cm, a Bucora — 8 cMm.

786.° Biuna cropoua piBHOOGiuHOI Tpamerii mopiBuioe 20 J3 emi yTBO-
proe 3 ocHOBOIO KyT 60°. 3HaANAITh IJIOIY Tpamellii, AKIIO B Hel
MOXKHa BIIMCATHU KOJIO.

787.° OcHoBu piBHOOIUHOI Tpamerrii gopiBHIOIOTL 32 cM i 50 cm. Homy mo-
PiBHIOE ILJIOINA AAHOI Tpamerii, AKI0 B Hel MOKHAa BIINCATH KOJIO?

788.° Meniia 0iuHa cTOpoHA HPAMOKYTHOI Tpamelii mopiBHIoe 8 cwM,
a rocTpuii KyT — 45°. 3HalAiThL WOy Tparmelii, AKIO B Heil
MOXKHa BIICATHU KOJIO.

789.° Binpia 6iuHa cTOpoHA MPAMOKYTHOI Tpamerlii mopiBHioe 28 cwm,
a roctpuit KyT — 30°. 3HaWAiTL WJIOIy Tparmerii, AKIO B Hei
MOXKHa BIICATU KOJIO.

790.° NoBenits, 1110 IpAMa, AKa IPOXOAUTEL YEPE3 CePeIUHY CePeIHbOI
Jiuii Tpamernii Ta mepeTuHae il 0CHOBU, po30uBaE AAHy TPAIIEIiio
Ha JBa PiBHOBEJIUKUX MHOTOKYTHUKMU.

791.° IloGynyiiTe piBHOBEJIUKUI HaHill Tpamerrii:
1) mapasesorpam, BifMiHHUI Bifi IPAMOKYTHUKA;
2) IpAMOKYTHUK.

792.° TIoObyay#iTe TPUKYTHUK, PiBHOBEJUKUI maHil Tpamelrii.

793.** 3HaiiAiTh II0IYy PiBHOOIUHOI TpareIii, 0CHOBU sIKOI JOPiBHIOIOTH
24 cm i 40 cM, a giaroHaa b NePHEHINKYJIAPHA 10 OiUHOI CTOPOHM.

794. Iiaronanb piBHOOGIuHOI Tparmerii mepmneHAUKYJIsIpHA A0 OGiuHOI
CTOPOHU, SIKA JOopiBHIOE 15 cM. S3HAWAITH IIJIOIY Tpamellii, SKIo
pazmiyc KoJja, ommcaHoro HaBKOJIO Hel, mopiBuioe 12,5 cMm.

795. liaronani Tpameriii mepueHIUKYJIAPHI, OJHA 3 HUX JOPiBHIOE
48 cMm, a cepenHs JiHia Tpamerii — 25 cM. 3HAHLITH ILJIOILY
Tpamerrii.

Puc. 227

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



L 23. Tnouia Tpanewii 163

796.* liaronass piBHOGIUHOI TpameIii € 6iceKTpucoio ii rocTporo Kyra
¥ mepHeHAUKYJAAPHA 10 6iuHOI cCTOPOHMN. S3HAWIITH ILJIOIIY Tpale-
mii, axIimo ii MeHIIIa OCHOBA AOPiBHIOE A.

797. Y piBHOOIUHY Tparmelriio Bucauo kKoso. OgHa 3 ii 6iuHux cTopin
TOUYKOIO JOTUKY IiJIUTHCSA Ha BiApisKu 3aBHOBKKU 4 cM i 9 cMm.
3HaAUIITh ILJIOITY Tpamelrii.

798. Y mpAMOKYTHY Tpamellilo BIIIcaHo Kojo pazmiyca 12 cm. Binbira
3 OiYHMX CTOPiH TOUKOIO JOTUKY IiJIUTHCA HA ABa Biapisku, 6iib-
i 3 AKX AopiBHIOE 16 cM. S3HAWAITL MOy Tpamelrii.

799. liarorans piBHOGiuHOI Tpamerii AiJiuTL BUCOTY, IPOBEAEHY
3 BepIINHU TYIIOTO KyTa, Ha BiApisku 3aBmoB:KKU 15 cm i 12 cwm,
a 6iuHa cTopoHa Tpamellii mopiBHioe i1 MeHIIii ocHOBi. 3HAKAITE
TJIOIITY Tparelrii.

800.* Binmpira miaroHajib IPSIMOKYTHOI Tpamenii AiJuTb BUCOTY, HPO-
BeJleHY 3 BEPIIUHU TYIIOr0 KyTa, Ha BiApisKu 3aBOOBKKHU 15 cM
i 9 cm. Binbmia 6iusa cropoHa Tpamernii mopiBHIoOe i mMeHITi#
OCHOBi. 3HANIITH MJIOIY Tpalelrii.

801. V rpanenii ABCD sigomo, mo BC | AD, Touka M — cepenuna
croponu AB. 3ualaiTs miaomty TpukyTauka CM D, SKIo moma
mamoi Tparmellii qopiBuioe S.

BMPABWU AN MOBTOPEHHS I

802. Ilepumetp mapaJsenxorpama ABCD popiBHIOE 50 cM, a mepumerp
TpukyTHuKa ABD — 40 cMm. 3HalAiTH CTOPOHU IIapaJjiesorpaMma,
akiio AD = BD.

803. Koo, mobymosaue Ha miaronaai AC pomba ABCD six Ha miamerpi,
IPOXOAUTHL Uepes cepefuHy cTopouu AB. 3HalAiTh KyTH pomoOa.

804. Ha croponax AB, BC i AC TpukyTHuka ABC nosHaYuIu BiATIOBif-
Ho Touku M, K i D Tak, mo MK | AC, DK |AB, BK : KC=3:2.
3HaniaiTe mepumerp YoTupukyTHuka AMKD, akmuio AC = 15 cwm,
AB = 25 cMm.

CI'IOCTEPII'AvI7ITE, PI/ICYI7ITE,v
KOHCTPYIOWUTE, ®AHTA3YWNTE

805. Yu mokHa KBaApar 3i cropoHo0 1,5 ¢cM MOKPUTH TPhOMA KBaapa-
Tamu 3i ctoponoio 1 cm?
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@ PIBHOCKJTAZIEHI 1 PIBHOBEJINKI MHOTOKYTHUK/ I

Ao meakuii MHOTOKYTHMK MOJKHA po3pisaTu Ha YaCTHUHU Ta
CKJIACTH 3 HUX iHIIMUI MHOTOKYTHUK, TO TaKi MHOTOKYTHUKY Ha3UBalOTh
pPiBHOCKIageHUMMU.

Hanpurnan, axkIimo OpaMOKYTHUK PO3pisaTy B3MOBXK MOro aiarona-
Jai (puc. 228), To OTPEMAEMO ABA PiBHUX IMPAMOKYTHUX TPUKYTHUKH,
3 AKUX MOKHA CKJIaCTH piBHOOeIpeHMUIT TPUKYTHUK (puc. 229). Dirypu
Ha pucyHkax 228 i 229 — piBHOCKIameHi.

Puc. 228 Puc. 229

OueBUAHO, IO PiBHOCKJAJEeHI MHOTOKYTHUKM € PiBHOBEJIUKUMU.
ITeit pakT 3aCTOCOBYIOTH IIif Yac MOBEJEHHS TeopeM i Po3B’A3yBaHHS
sagau. Hanpukian, nopogsauu Teopemy 21.1, Mmu ¢pakTUUHO po3pizaniu
mapaJjejiorpam Ha TpukyTHuK ABM i Tpanerito MBCD, 3 SKUX CKJIAIHA
npamokyTHuK MBCN (nusB. puc. 215).

SKIIMo TPUKYTHUK Po3pisaTu B3AOBK CepeaHbOI JiHii, To 3 oTpuMa-
HUX TPUKYTHUKA Ta Tpalellil MoKHa CKJIacTu napasueaorpam (puc. 230).

Puc. 230 Puc. 231

Jlerko BcTaHOBUTHU (3pP06iTH Ie CaMOCTiHiHO), IO TaKe PO3pisaHHA
TPUKYTHUKA IPUBOJUTE [0 II€ OJJHOTO JOBEIEHHS T€OPEeMHU IIPO ILJIOIILY
TpuKyTHUKA (Teopema 22.1). Ilifi camiit meTi ciayrye pospisanHs Tpu-
KYTHUKA Ha YaCTUHU, 3 AKUX MOKHA CKJIACTU MIPAMOKYTHUK (puc. 231).

EBkuig y cBoiii sHamenutiii KHusi «Hauama» gopmyiioe Teopemy
ITiparopa Tak:

«Ilnoma xBagpara, moOyZOBAHOIO Ha TillOTEeHY3i, MOPiBHIOE CcyMi
IJIOI KBaJpaTiB, MOOYAOBAHUX HA KaTeTax».
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Sx1imo mokasartu, 1110 MOKHA PO3PisaTu KBagpaTH, HoOyAoBaHi HA Ka-
TeTax, Ha YaCTUHU Ta CKJACTHU 13 I[UX YaCTUH KBaJpaT 31 CTOPOHOIO, AKa
IOPiBHIOE TilIOTEHY3i, To TUM caMmuM Oyze noBeneHO Teopemy Ilidaropa.

Ha pucynrky 232 mokasaHO ONUH i3 MOKJIMBUX CIOCOOIiB TaKoOro
pospisauusa. KsagpaTtu, mobygoBaHi Ha KaTeTax, po3pisaHo Ha YACTUHMU,
ILIONTi AKUX JOPiBHIOOTE S, S,, S;, S,. I3 nux uacTuH ckIafeHo KBa-
IpaT, mo0yaoBaHUM HA TillOTeHY3i.

B
C
N\ S, S,
S, P 7 ATTH D
Puc. 232 Puc. 233

3 o3HaueHHA IIJIOIIJ;i MHOT'OKYTHHKa BUILJIMBA€E, IO piBHOCKJIa}IEHi
MHOTOKYTHHUKMU € piBHOBeJII/II-CI/IMI/I. Hpo're 30BCiM HEOYEBUIHOIO € TaKa
TeopeMa.

Teopema. Bydv-aki déa piéHOGeNUKUX MHOZOKYMHUKU € Pi6HO-
cKknadenumu.

VYuepire 1eir paxt mgoBiB y 1832 p. yropcbkuii matrematur Pap-
kam Bosai. Tpoxu sromom Himenbpkuit maremaruk llayas I'epBin
3HAWINOB iHIIEe MOoBeAeHHA. ToMy II0 TEOpeMY Ha3WMBAaIOTh TEOPEMOIO
Boai—TI'epsina.

BMPAB/ HETT

1. IoBexitTph, 110 Tpalmelisd € PiBHOCKJAAEHOIO 3 IapaJjiejiorpaMoM,
OCHOBA SIKOT'0 JOPiBHIOE cepenHii JiHii Tpamerrii, a Bucora — BUCOTI
Tpamerrii.

2. IoBeniTk, 1110 ILIOIIA Tpallellii fopiBHIOE 1OOYTKY 6iuHOI CTOPOHU Ta
MepIeHANKYJIAPa, OIYINEeHOro HA IPAMY, AKa MiCTHUTD I[}0 CTOPOHY,
i3 cepemuHU Apyroi 6iYHOI CTOPOHU.

3. ¥ worupuryruury ABCD kytu ABC i ADC upsawmi, a cropoau AB
i BC piBHi (puc. 233). Bigomo, mo BH | AD i BH = 1. 3HauigiTh
miroiny yotupurkytauka ABCD.
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[ TEOPEMA UEB/ MEm—

Ha croponax BC, CA i AB tpukyTHuKa ABC mI03HAYNMO OOBLIbHI
rouku A, B, C, (puc. 234). Koxen i3 Bigpiskis AA,, BB,, CC, =Ha-
3UBalOTh yeBiamow TpukyTHuKa ABC. Taka HasBa mos’ss3aHa 3 iM’am
iramiticbKoro iH)KeHepa It maremaruka [»xoBanHi YeBu (1648—-1734),
AKUHN BiIKPUB JUBOBUIKHY TEOPEMY.

Puc. 234 Puc. 235

Skmo Toukn A, B, i C, y3aTo Tak, 1o ueBiaHu € GicekTpucamu,
abo memianammu, abo BUCOTAMMU T'OCTPOKYTHOTO TPUKYTHUKA, TO IIi Ue-
BiaHM mepeTMHAIOTHCA B OOHIN TOUIII.

SKIT0 Tpu mpsAMi IIepeTUHATHCSA B OJAHIN TOYIll, TO iX Ha3WBAIOTH
KOHKYPEHTHUMH.

Teopema YeBu mae 3arajdbHUN KPUTEPill KOHKYPEHTHOCTI TPHOX
IOBLIbHUX YeBiaH.

Teopema. Jna mozo wob6 weeianu AA,, BB, i CC, mpuxymnu-
ka ABC nepemunanucsa 6 00Hill mouyi, Heob6xi0Ho i docmamHbo, u,00
6UKOHY6anACA PiéHicMb
AC, BA, CB, _ *)
CB AC BA
Jlosedennsa. [loBenemMo CIOYATKy HEOOXiTHY YMOBY KOHKYPEHT-
HocTi: akmo ueBianu AA,, BB, i CC, mepeTtuHaooThCA B OJHIill Toumi,

TO BUKOHYETHCA PiBHiCTH (¥).
CropucraBIIncsa pes3yJbTaTOM KJIOYOBOI 3amaui 757, MOoKHa 3a-
nucatu (puc. 235):
ACI — SADC BAI — SABD CBI SBDC

¢B 8,,” AC S,  BA S

BDC ADC

ABD

IlepeMHOKUBININ 3amKCcaHi PiBHOCTi, OTpuMaeMoO pPiBHICTH (¥).
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IloBemeMo Telep JOCTATHIO YMOBY KOHKYPEHTHOCTI: AKIIO BUKOHY-
eThbcsA PiBHiCTSE (¥), To ueBianu AA;, BB, i CC, nepeTuHAIOThCA B ONHIM
TOYILi.

Hexait ueBianu AA, i BB, mepeTuHaioThcA B Touni D, a ueBiaHa,
AKa npoxoauTh uepes BepmuHy C i Touxky D, nmepetruHae cropouny AB
y meakiit touni C,. 3 mOBeleHOro BUIIle MOXKHA 3aIIMCATH:

AC, BA, CB _,

C,B AC BA
3icTaBysg0UM 1110 PiBHiCTH 3 piBHiCTIO (¥), JOXOAMMO BUCHOBKY, IO
AC, AC . . . .
—L=—2_7106T0 Touku C,; i C, ninaTe Binpizox AB B ogHOMY If TOMY
C,B C,B

caMOMy BiJHOIIIEHHi, a OTiKe, I[i TOUKM 30irarorbca. Takum umHOM,
npama CD neperuHae cToporRy AB y Touni C,. A

e\

BMPAB/ T

1. Hosexmits, 110:
1) Memianu TPUKYTHUKA KOHKYPEHTHI;
2) GiceKTpucH TPUKYTHUKA KOHKYPEHTHi;
3) BUCOTHY TOCTPOKYTHOTO TPUKYTHUKA KOHKYPEHTHi.

2. Hexait A;, B, C;, — TOYKH JOTHUKY BIIMCAHOTO KoOJa BianoBigHO 10
cropin BC, AC, AB rpukyrauka ABC. JloBeniTs, 110 ueBianu AA,,
BB, i CC, KOHKypeHTHIi.

3. Ilpawmi AP, BP i CP nepeTuHaoOTh CTOPOHU TpuKyTHUKA ABC y TOU-
kax A,, B, i C, BignosigHo. loBexiTs, mo npAMi, AKi IPOXOJATH
uyepes cepenunu cropin BC, CA i AB mapanensuo npavum AP, BP
i CP BiAmIOBiHO, KOHKYPEHTHI.

Brasiska. 3acrocyiiTe TeopemMy YeBH OO0 TPUKYTHUKA, BEPIITUHU
SAKOT0 € cepeanHaMu cTOpiH TpukyTHUKA ABC.
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3ABJIAHHS Ne 4 «MEPEBIPTE CEGE» B TECTOBI ®OPMI

1. CKinbKU CTOPiH B OOYKJOMY N-KYTHUKY, SKIIIO CyMa HOTO KYTiB
mopiBHioe 1260°?

A)T; B) 9; B) 11; T) 13.

2. B onykjaomy n-kyTHuUKY 14 miaronaseii. YoMy mZopiBHIOE cyma HoTo
KyTiB?
A) 1000°; B) 800°; B) 900°; T') 720°.

3. fAK sMiHUTBHCA MJIOINA NPAMOKYTHHKA, SIKIIO KOYKHY 3 HOr0 CTOpPiH
smeHmuTu B 10 pasiB?
A) 3menmutbes B 100 pasis;
B) smenmursea y 20 pasis;
B) smenmiutees B 10 pasis;
T") smermursea B 1000 pasis.

4. Ilmoma mapaiesorpama mopisumoe 80 cm?, a ogHa 3 MOro CTOPiH —
16 cm. Kol JoBKUHMN MOXKe OYTU CyCcimHsa cTopoHa mmapajegorpama?
A) 2 cm; B) 3 cwm; B) 4 cwm; T') 6 cwm.

5. Ha croponi BC napanenorpama ABCD nosHaueHO TOUKY M Tak, IO
BM : MC =1 : 3. Homy gopiBHIOE IjI0Ia TPUKYTHUKA ABM , SKIIO
IJIOIIa TmapaJjiejorpaMa mopiBHioe S?
A) 3, B) 2; B) 5;

8 4 16

6. Ha pucynky 236 mioria KoKHOTO 3 MaJIEHbKUX KBaIPaTiB HOPiBHIOE
4 cm?. Yomy JOpiBHIOE ILIOIA BEJUKOro KBaapara?

s
r) 5

A) 16 cm?; B) 20 cm?; B) 32 cm?; T') 40 cm?.
B
Aé ' | ‘
Ol 02
Puc. 236 Puc. 237
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7. Y xoyo pagiyca 1 cM BImcaHO KBaAparT i pPiBHOCTOPOHHIN TPUKYTHUK.
Yomy mOpiBHIOE BiSHOIIEHHS IJIOIII JAHOTO TPUKYTHUKA OO ILIOIIL

KBazmpara?
A) i B) 3\/§; B) i I) i
8. Touku O, i O, — meHTPHU piBHUX Ri.TI, AKiI MaioTh TiJABKU OJHY

cHineRy TOuRy (puc. 237), BO, 1 0,0,, AB =10 cm. Homy nopisHIOE
mwroma TpukyTHIKa ABO,?
A) 10 cm?; B) 15 cm?; B) 18 cm?; ') 20 cm?2.

9. IMano nBi Touku A i B. 'eomerpuuyHUM MiciieM TouoK X TaKuX, IO
IJIOIIi TPUKYTHUKIB AX B JOpPiBHIOIOTH JaHOMY YHCIYy S, €:

A) koio 3 miamerpom AB;
B) cepenquunuMii nepneHquKyaAp Bigpiska AB;
B) nmpawma, mapanensHa AB;
T') nBi npawmi, mapanenbui AB.

10. diaronani piBHOOiuHOI Tpamellii mepnmeHAWKYJAAPHiI Ta AixaTh Ii
cepenHIO JIiHil0 Ha Tpu PiBHI yacTmHU. YoMy MOPiBHIOE ILjIOIIa
Tparmeirii, AKImo ii 6iabIna ocHoBa HopiBHIOE 12 cMm?

A) 50 cm?; B) 64 cm?; B) 81 cm?; ') 144 cm2.

FOJNIOBHE B MAPATPA®I 4

Cyma KyTiB OIIYKJIOTO n-KyTHUKA
CyMa KyTiB OIyKJOT0 n-KyTHHKa maopiBHioe 180° (n — 2).

ROJIO, OIIMCaHeé HABKOJIO MHOTOKYTHHKA

KoJio HasmMBaOTh OMUCAHUM HABKOJIO MHOIOKYTHHKA, AKIIO BOHO
OPOXOAUTH Uepes yci foro BepInuHH.

Koo, Bicane B MHOTOKYTHHK

Kos0 HasuBaOTh BOINCAHUM Yy MHOTOKYTHUK, SAKIIIO BOHO JOTHUKA-
€ThCS 0 BCiX MOro CTOPiH.

IInoma MHOTOKYTHUKA
Iliomier0o MHOTOKYTHUKA HA3WBAKOTh MONATHY BEJIUUYUHY, SKA MA€E
Taki BJIACTUBOCTI:
1) piBHI MHOTOKYTHMKM MAalOTh PiBHI ILIOIIi;
2) AKIO0 MHOTOKYTHUK CKJAJeHO 3 KiJIbKOX MHOTOKYTHHUKIiB, TO
Moro 1mJjoIia JOPiBHIOE CyMi ILJIOIY X MHOTOKYTHUKIB;
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3) 3a OAUMHUITIO BUMIipy ILIOII 6epyTh OGUHUYHUI KBAApPAT, TOOTO
KBaJparT 3i CTOPOHOI0, AKAa JOPiBHIOE OAMHUIII BUMiPYy HOBXKUHU.

IInoa MpAMOKYTHUKA
Ilnomia MpAMOKYTHHKA JOPiBHIOE MOOYTKY HOBYKHMH HOT0 CyCimHix
CTOpPiH.

PiBHOBeIMKI MHOTOKYTHUKH
MuOrokyTHNKY, AKi MaioTh PiBHI IJIOINi, Ha3WBAaIOTh PiBHOBEJIN-
KUMU.

Iloma mapasnemxorpama
IInoma mapasiezorpama IOpiBHIOE JOOYTKY H1Or0 CTOPOHU Ta BUCOTH,
AKa IIpoBeJeHa A0 I[iel CTOPOHU.

IIoma TpuKyTHUKA
Ilnoma TPUKYTHUKA HOPiBHIOE IIOJOBUHI JOOYTKY MO0 CTOPOHHU Ta
IPOBeJEeHOl 10 Hel BUCOTH.

IInoma mMpAMOKYTHOTO TPUKYTHUKA
IInoma TPAMOKYTHOTO TPUKYTHUKA JOPiBHIOE MOJIOBUHI JOOYTKY
iioro kareTiB.

IInoma Tpamerii

e Ilmomia Tpamenii mopiBHIOE KOOYTKY IiBCyMH ii OCHOB i BHCOTH.
e Ilmomia Tpamenii fopiBHIOE TOOYTKY ii cepenHBOI JTiHii Ta BUCOTH.
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BMNPABW 4219 NOBTOPEHHSA KYPCY FEOMETPII 8 KNTACY

1. HoTpUKyTHUKN

806. 3uaiifiTh mepuMeTp Iapajeaorpama, AKINO OiceKTpuca OTHOTO
3 MOro KyTiB OiJIUTh CTOPOHY IlapaJiejorpaMa Ha Bifpisku 3aB-
noBKKU 9 cm i 14 cMm.

807. Bicektpuca xKyra BAD mapainenorpama ABCD mepeTHUHA€E CTOPO-
"y BC y Tourni M Ttak, mo BM : MC =5 : 4. 3HaliiiTh CTOPOHU
mapaJjejorpama, AKIo nepumMerp Tpukytuuka BOC Ha 8 cM 6ijb-
muii 3a mepumerp TpuKyTHuUKa COD, me O — TOuKa MEPeTUHY
miaroHajiel mapaJeJjiorpama.

808. ¥V mapanemorpami ABCD Bimomo, 1mo 2 LADB = /A + Z/BDC.
3Haiigite KyT ADB.

809. V¥V mapanenorpami ABCD Bigomo, 1110 AB = a, BC = b, a > b. Koaa,
BrrcaHi B TpukyTHuKU ABD i CBD, notukaoTbesa 10 aiarouasi BD
y Toukax M i K BigmoBiguo. 3HalaiTs Bigpisoxk MK.

810. Ckinbku pisHuX mapajejgorpaMiB MOKHA CKJIACTU 3 ABOX PiBHUX
TPUKYTHUKIB, AKII0 BOHU: 1) pisHOCTOpPOHHi; 2) piBHOOEApEHI;
3) piBHOCTOPOHHI?

811. Yu € mpaBUJIBHUM TBEePAKEHHSA:

1) AKIIO AgiaroHasi YOTUPUKYTHUKA PiBHi, TO Iefl YOTHUPUKYT-
HUK — IIapaJjejorpam;

2) AKIMO IBi CTOPOHM UYOTUPUKYTHUKA IapaJiesibHi i Touka Iie-
peTuHy miaroHaJseill piBHOBifgajeHa Bifl WX CTOPiH, TO Iiel
YOTUPUKYTHUK — Iapajesiorpam;

3) AKIIO ABi CTOPOHM YOTUPUKYTHUKA IMapajesbHi, a ABi iHmi —
piBHi, TO Il YOTUPUKYTHUK — Iapajejorpam;

4) axmo 6iceKTpUCcHU MBOX IMPOTUIEKHUX KYTiB YOTUPUKYTHUKA
NePUeHIUKYIAPHi 10 GiceKTpucu foro TpeThboro KyTa, TO Ieit
YOTUPUKYTHUK — Iapajesiorpam;

5) AKIO miaroHaJ b YOTUPUKYTHUKA PO30UBaE Oro Ha 1Ba PiBHUX
TPUKYTHUKU, TO Ilell YOTUPUKYTHUK — IIapajesiorpam;

6) AKIMO KOXKHA AiaroHa b YOTUPUKYTHUKA POo30MBae foro Ha ABa
PiBHUX TPUKYTHUKU, TO Ileii YOTUPUKYTHUK — IIapaJiejiorpaM;

7) AKIIO KOYKHIi ABi MPOTUJIEKHI BEPIIIUHY YOTUPUKYTHUKA PiBHO-
BimmaseHi Bix miaroHaJi, AKa cmoJiydae ABi iHIII BepIIWHHU, TO
el YOTUPUKYTHUK — ItapaJjiegorpam?

812. Yu € mpaBUJBHUM TBEePAKEHHSA:

1) AKIIO ABi CTOPOHU YOTHMPUKYTHUKA MapaJiejibHi, a OqHa 3 fgia-
roHaJIell Po30MBAaE YOTUPUKYTHUK Ha ABa PiBHUX TPUKYTHUKH,
TO Iell YOTUPUKYTHUK — Ilapajiejorpam;
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2) AKIIO MBi CTOPOHU YOTHMPUKYTHUKA ITapajiebHi, a TOUKa mepe-
TUHY JiaroHaJjieil IiJIUTh OMHY 3 HUX HAaBIiJ, TO Ilell YOTUPU-
KYTHUK — IlapaJjiejorpam;

3) AKIIMO ABi MPOTUJIEKHI CTOPOHU YOTHPUKYTHUKA PiBHI Ta mia-
roHasi #oro piBHi, TO Ieil YOTUPUKYTHUK — Iapajeaorpam?

813. Ilepumerp pomba mopiBHIoe 8 cM, a #oro Bucora — 1 cm. S3HAKIITE
KyTu pomoba.

814. Kyt npu Bepinuni B pomb6a ABCD popisuioe 40°, touku M i K —
OCHOBHU TEPIEHAUKYJIAPIB, OMYIIeHUX i3 BepIIuHU A HaA CTOPO-
au BC i CD Bignosiguo. 3HaiaiTs KyTu TpukyTHuka AMK.

815. Ilepuengukynsip, omyiieHuii i3 Bepinuau B nmpsmokyTauka ABCD
Ha giaronauasb AC, miauth KyT ABC Ha aBa KyTH, BeIUUNHU KX
BigHOCATHCA AK 1 : 3. S3HAWIITL KYT MijK MpPOBEeIEeHUM epPIIeH -
KyJasdpoM i miaronasaio BD.

816. CepequHHuM HEePIEHIUKYIAP AiaroHasi IPAMOKYTHHUKA YTBOPIOE
3 1ioro 0inbIo0 cTopoHOIO KyT 60°. Bigpisok i€l mpsamoi, AKui
HAJIE)KUTh IPAMOKYTHUKY, OOopiBHIoe 12 cm. 3HAWAITH OGiabiry
CTOPOHY MPSIMOKYTHUKA.

817. Ha gmiaronasi AC pomb6a ABCD mosunaueno tTouku M i K Tak, 1110
AM = CK. osenits, mo LABM = /CBK.

818. IlepunmeTp pomba Ha 42 cM 6inbImit 3a cTOPpoHYy poMba. SHAUAITH
mepuMeTp pomoa.

819. Yu € npaBUIbHUM TBEPAKEHHS:

1) axmio miaroHasi YOTUPWKYTHUKA PiBHi, TO Iell YOTUPUKYT-
HUK — TPAMOKYTHUK;

2) AKIO miaroHajli YOTUPUKYTHHUKA PiBHI Ta mepHeHAUKYJIAPHI,
TO Iell YOTUPUKYTHUK — KBapar;

3) AKIIO mAiaroHaJi YOTUPUKYTHUKA NEePIEeHAUKYJIAPHI Ta TOUKOIO
TePEeTUuHY AiMATHCA HABIILI, TO el YOTUPUKYTHUK — KBaapar;

4) AKIMO AiaroHAJ i YOTHPUKYTHUKA PiBHi, IepHeHIAUKYJIAPHI Ta
TOUKOIO IIEPEeTUHY NiJISAThCA HABIILI, TO Ieli YOTUPUKYTHUK —
KBaJapar;

5) AKINO TPU CTOPOHU YOTUPUKYTHUKA PiBHi, a fiaroHass € 6icex-
TPUCOIO OJHOTO 3 HOT0 KYTiB, TO Ieil YOTUPUKYTHUK — POMO?

VY pasi crBepaHOI BiAmoBiAi o6rpyuTyiiTe ii, y pasi samepeuHoi —

HaAKPEeCIiTh YOTUPUKYTHUK, AKUHA CIYIye KOHTPIPUKJIALOM.

820. Ha croponax AB, BC i AC trpukytHuka ABC nosHaueHo TouKu D,
F i E Bignosiguo Tak, mo BD = BF = DE = EF. JloBenits, 1o
Touka F HaleXuThb OicekTpuci kyra BDE.

821. Biacraus Big cepeagunnu xopau AC Koja no miamerpa AB mopiBHIOE
4 cm. 3HaigiTe xopay BC, akmo LBAC = 30°.
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822. Tlo6yayiiTe mapajesorpaM 3a HOT0 BePIIMHOIO Ta CepeIuHaMU
CTOPiH, AKUM IS BepIIUHA He HaJeKUTh.

823. Biuna cropona AB i menma ocuoBa BC Ttpamenii ABCD popis-
HIOIOTH BifgmoBimuo 16 cm i 15 cm. fAkuii i3 BigpiskiB meperuHae
6icekTpuca kyra BAD — ocuoBy BC uu 6iuny cropouny CD?

824. [liaronans piBHOOIUHOI Tpamerii mopiBHIOE O6ijbImifi OCHOBI Ta
yTBOpIOE 3 Heio KyT 40°. 3HalAiTh KyTH Tparelrii.

825. Kyt mik nBOoMa CiuHUMM, IKi ITPOXOATH Yepe3 TOUKY 1m03a KOJIOM,
nopiBuioe 35°. I'pagycHa mipa 6iabIIol Ayru KoJja, IO MiCTUTHCA
Mi}K CTOpOHAMH IILOTO KyTa, mopiBuioe 100°. 3HaiigiTh rpagycuy
Mipy MeHIIIOl IyrHu, SKa MiCTUTBHCS MiK CTOPOHAMH JaHOTO KyTa.

826. [ToBexmiTh, IO KOJMW BePIIMHA KyTa JIEKUTHh 1034 KOJOM, a KYT
CIIMPAEThCA Ha AiaMeTp KoJia, TO Iell KyT T'OCTPU.

827. loBeniTs, 1110 KOJIU BEePIIINHA KyTa JIEXKUTh YCEPEANHI KoJia, a KyT
CIIMPAETHCA HA AiaMeTp KoJjia, TO el KyT Tynuii abo pO3TOpHYTHIA.

828. Miaronani wormpuxkytHuka ABCD, BIucaHoro B KOJIO, TEPIIEH-
nurynasapHi, ZACB = 10°, ZBDC = 70°. 3HalifiTh KYyTU JaHOTO
YOTUPUKYTHUKA.

2. NoAibHicTb TPUKYTHUKIB

829. [IBi napanenbHi IpAMi mepeTUHAIOTh OAHY 3i CTOPiH KyTa 3 Bep-
mmuoI0 M y Toukax A i C, a apyry — BiamosigHo B Toukax B
i D. 3umangite Bigpisku MA i MC, axmo MB : BD = 2 : 3
i MA + MC =14 cwm.

830. 3uaiiniTh BiZHOIIIEHHS OCHOB TpAalellii, aKIIo il giarowasi Ii1aTh
cepeaHIo JIiHiI0 Tparmerii Ha Tpu PiBHI YacTHHH.

831. Ha megiani BD tpukyrHuka ABC mosHaueHo TOUKy M Tak, IO
BM : MD = 3 : 2. IlIpama AM mneperunae croporny BC y Touri E.
Y axomy BigHoIeHHI Touka E minuTh cropony BC, paxyioun Bif
BepinuHu B?

832. Bicektpuca kyra A mapasenorpama ABCD mepeTuHae AiaroHaJb
BD i cropony BC y Touxkax E i F Bignosiguo, BE : ED =2 : 7.
3HaigiTe BigHomenus BF : FC.

833. Menmiauu AD i BM tpukytauka ABC meperuHamoThea B Toulli O.
Yepes Touky O mpoBemeHO IIPAMY, AKa IapaJejbHa cTopoHi AC
i meperunae cropory BC y touni K. 3uatixite Bigpisku BD, DK
i KC, axmo BC = 18 cMm.

834. Bicexkrpuca BD tpukytuuxka ABC ginuts cropony AC Ha Bin-
pisku AD i DC, n0oBXUHU AKUX BifHOCATHCSI IK 3 : 5. 3HAUAITH
croporu AB i BC, AKIMO iXHSA cyMa AOpiBHIOE 56 cM.
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835. Paniyc Kosa, BmucaHoro B piBHOOEAPEHUN TPUKYTHUK, CTAHOBUTD
2 . " .
g BUCOTH, IIDOBEEHO] 10 OCHOBH TPUKYTHUKA. 3HalmiTh CTOPOHM

TPUKYTHUKA, SKIO MOT0 MepuMeTp AOpPiBHIOE 72 cM.

836. CTopouu TPpUKYTHUKA AOPiBHIOIOTL 2,5 c¢M, 4,5 cm i 6 cvm. 3Haii-
IiTh CTOPOHU IIOAIOHOTO MOMY TPUKYTHUKA, AKIIO HOTro OijbIia
CTOpOHA HOpPiBHIOE 24 cM.

837. V tpurkyrauxk ABC Bunucano pom6 ADEF Tak, 10 KyT A y HUX
CIIiIbHUI, a BepinuHa E HajaeKuTh cTopoHi BC. 3HaliAiTh CTOPOHY
pomba, akiio AB =a, AC = b.

838. IlepumeTp mapaJsieorpama AOpiBHIOE 72 cM, a HOro BUCOTU Bif-
HOCAThCA AK 5 : 7. 3HAUAITH CTOPOHU HapaJjejiorpama.

839. Hano Tpu TOUKHU, AKi He JeyKaThb Ha OmHiN mpswmiii. I[IpoBemiTs
OpAMY, PiBHOBigmaseHy Bim 1ux Touok. CKiJIbKU pO3B’A3KiB Mae
samaua?

840. IIpama M B neperuHae Kojo B Toukax A i B (Touka A JeKUTh MiK
Toukamu M i B), a npama M D — y Ttoukax C i D (Touka C JIe;KUTH
Misk Toukamu M i D). 3HaigiTe Bigpisox AB, akmo AB = MC,
MA =20 cm, CD =11 cwm.

841. IIpama AB noTUKaeThCs 10 Koja B Toulli B, a mpama AC nepeTu-
Hae Kojo B Toukax C i D (Touka D jexutb Mixk Toukamu A i C).
3HangiTe Bigpisok CD, akmio AB = 6 cm, AC =9 cwm.

842. Xopau AB i CD kKoja meperuHaioTbess B Touni M, CM = 4 cwm,
DM = 6 cwm, Bigpisok AM Ha 2 cMm Oinpmuii 3a Bigpisox BM.
3HangiTe xopay AB.

843. Ha ogniit cTopoHi KyTa 3 BEePIINHOIO B TOUIli A IMO3HAYUIU TOU-
ku B i C, a Ha apyriit — Touxku D i E, npuuomy AB = 10 cwm,
AC = 18 cm, AD : AE = 5 : 9. 3maigits Bigpisok CE, AKII0
BD = 20 cm.

3. Po3B's13yBaHHS NPSIMOKYTHUX TPUKYTHUKIB

844. Meniana IpAMOKYTHOTO TPUKYTHUKA, IIPOBeJeHa OO TillOTeHY-
3u, popiBHIOE 10 cM, a BiacTaHb MiK cepeqUHOIO TiOTEHY3U Ta
OCHOBOIO BUCOTH TPUKYTHHKA, IPOBEJEHOI 0 TillOTeHy3u, HOPiB-
HIoe 6 cM. S3HAUAITHL IePUMETDP JAHOTO TPUKYTHHUKA.

845. Biuna cTopoHa piBHOGEIPEHOTO TPUKYTHUKA JOpiBHIOE 15 cM, a BU-
coTa, IpPOBeIeHa 0 OCHOBHU, HA 6 CM MeHIIIA BiJf OCHOBU. SHAUTITH
OCHOBY TPUKYTHUKA.

846. 1z Touxku K, 1110 JIEXKUTH 11034 IIPSIMOIO d, IIPOBEIEHO M0 ITiel mps-
moi moxuii KA i KB, AKi yTBoOpoOoOTEL 3 Helo KyTu 45° 1 30° Bix-
noBigHO. 3HAWAITH mpoeKIlilo moxuiaoi KB Ha mpsamMy a, AKIIO
KA = 86 cm.
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847. TlepueHguKyJasap, MpOBedeHUI i3 TOUKM MEPEeTUHY miaroHajei
pomMba g0 HOro CTOPOHM, AiJNTH i1 HA BiAPisKM 3aBAOBXXKKH 4 CM
i 25 cm. 3maligiTs miaronasi pomoa.

848. Koo, 1eHTDP SKOro HaJNeKUTH TilIOTeHY31 MPAMOKYTHOT'O TPHU-
KYTHUKA, JOTUKAETbCA OO0 OiJbIIIOr0 KaTeTa I IPOXOAUTH Uepes
BEPIINHY MPOTUJIEKHOTO TOCTPOr0o KyTa. 3HAUAITH paaiyc KoJa,
AKINO KaTeTu AOPiBHIOTL 5 cM i 12 cm.

849. KareTtu IpAMOKYTHOI'O TPUKYTHUKA JOPiBHIOIOTH 6 cM i 8 cm. Suaii-

IiTh BificTaHb BiJ BEPIINHN MEHIIIOI0 I'OCTPOT0 KyTa TPUKYTHUKA

IO IIeHTPa BIIMCAHOTO KOJIA.

IleprieHqUKYJIAP, ONMYIEHU i3 TOYKHM KOJIa Ha WOTro mAiaMeTp, Mi-

JIUTH AiaMeTp Ha IBa BiApisKu, oguH 3 AKUX Ha 27 ¢M OiabInuii 3a

npyruii. S3HaUAITH AiaMeTp KoJia, AKIIMO JOBKUHA MePIeHIuKYyIapa

nopiBHIOE 18 cMm.

850

4. MHOrokyTHuKM. lNnowia MHOroKyTHUKa

851. Ilnoma napasenorpama ABCD popisaioe S. 3HAUAITH MJIOILY 3a-
dapboBauoi pirypu (puc. 238).

B c
B+ + ¢
A%
A D

a 0
Puc. 238

852. Buaiigite miuomry napasuesnorpama ABCD, skito BD | AD, BD =
=16 cm, LA = 45°.

853. 3uaiigiTh maoly KBagpara, JiaroHaab sSIKOro JopiBHIOE d.

854. 3uaiigiTe MOy PiBHOCTOPOHHBOTO TPUKYTHHUKA, AKIIO pamiyc
ONMCAaHOT'0 HABKOJIO HHOTO KOJia JHOPiBHIOE R.

855. Karer NpsaMOKYTHOTO TPUKYTHUKA AOPiBHIOE b, a IPOTUIERKHUN
oMy KyT IOpiBHIOE 3. SHAUAITH IJIONTY TPUKYTHUKA.

856. T'ocTpuil KyT IPSIMOKYTHOIO TPUKYTHUKA JOPiBHIOE O, a TrimoTenysa
IOPiBHIOE ¢. S3HAUAITH ILJIOIY TPUKYTHUKA.

857. Menmia ocHoBa piBHOOiIuHOI Tpamerii gopiBaioe 15 cm, a Buco-
ta — 33 cm. 3HaWAiTh MJIOIMY Tpamerii, AKIo oguH 3 ii KyTiB
nopisuioe 150°.
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858. Hiaronasi piBHOOGiuHOI Tpamernii € GicekTpucamu ii rocTpux Ky-
TiB i TOUKOIO EePEeTUHY JiNAThCA y BigHomenHi 5 : 13. 3HaigiTs
IOy Tpamertii, akio ii BucoTa mopiBHioe 90 cMm.

859. Ilnoma piBHOGiuHOI Tpamerii mopiBHIOE 362 cm?, a rocrpuit
KyT — 45°. 3HaiifiTh BUCOTY Tpalellii, SKIMo B Hei MOKHA BIU-
caTu KoJo.

860. PosrazmatiTe KpoCBOPS,.
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A 1 111] [ n
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ITo ropusonTami:

5. JlaBHBOTPEIbKUI YUSHUH.

7. Onuu i3 BUAiB mmapaJjejgorpama.

8. KyT, BepIinHoi0 SKOro € IIeHTP KOoJIa.

9. YoTUPUKYTHUK, ¥ IKOT0 TiJIBKM OJHA Tapa mapajeJbHUX CTOPiH.

11. BigHoIIeHHSA KaTeTa, IPOTUIEKHOTO TOCTPOMY KYTY IPAMOKYTHOT'O
TPUKYTHUKA, IO TilIOTEHY3U.

14. TeomerpuuHa (irypa.

16. TPUKYTHUKY, KYTU AKUX PiBHi, a CTOPOHU MPOIOPITiiiHi.
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18. BigHomIeHHA KaTeTa, IPUJIETJIOTO O TOCTPOTO KyTa IPAMOKYTHOTO
TPUKYTHUKA, IO TilIOTEHY3U.

19. MHOTOKYTHUKHY, AKi MaiOTh PiBHi mJIOIIi.

20. [1aBHBOTPEIILKUN MaTeMaTuK.

22, [TpAMOKYTHUK, V AKOTO BCi CTOPOHU PiBHI.

23. Cyma cTOpiH MHOTOKYTHUKA.

24. OnHa i3 yacTUH KoJa, Ha AK1 IiaATh HOro aBi TOUKH.

IIo BepTHKaTi:
1. BigHomIeHHA KaTeTa, TPOTUJIEKHOTO F'OCTPOMY KYTY IPAMOKYTHOTO
TPUKYTHUKA, 10 IPUJIETJIOTO KaTeTa.
2, Bug 4oTUPUKYTHUKA.
3. CropoHa MPAMOKYTHOTO TPUKYTHHUKA.
4. KyT, BepuminHa AKOT0 HAJEKUTHb KOJY, & CTOPOHU IIEPETHMHAIOTH I
KOJIO.
6. IIpama, AKa TPOXOJUTH Yepe3 TOUKY KOJia Ta NEePUEeHIUKYIAPHA IO
paziyca, IpoBeIeHOTO B I[I0 TOUKY.
10. CTropoHa IpAMOKYTHOTO TPUKYTHUKA, KBAAPaT AKOI [OPiBHIOE cyMi
KBaJpaTiB ABOX iHINIMX CTOPiH.
12. ITapamemorpam, y AKOTO BCi CTOPOHU piBHI.
13. TBepmKeHHA, TPABUJILHICTH AKOTO BCTAHOBJIIOIOTH 38 HOIOMOTOIO
JIOBEeHHA.
15. Besnunna.
17. Xopza xoJa, AKa IPOXONUTH Uepes3 HOoTo IeHTP.
21. TomomiskHa TeopeMa.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



178

APY>XNMO 3 KOMIMT'IOTEPOM

Y 7 xjaci Bu BiKe KOPHUCTYBAJIMNCSI KOMII IOT€POM IIiJl UYaC BUBUEHHS
reomerpii. ¥ 8 kjgaci Bu BUBUaTHMeTe OiJbII CKJIAZHI IeOMETPUYHI
dirypu, a oTiKe, 3MOKeTe BIOCKOHAJIUTH CBOI BMiHHS, OIIaHYBaBIIU
CKJIAOHIII iHCTpyMeHTH: rpad)iuyHMX IIaKeTiB.

Haranmaewmo, 1110, KpiM 3aBAaHb, HaBeIEHUX Y IILOMY PO3/iJIi, B 3MO-
’KeTe 3aCTOCOBYBATH PiBHOMAHITHI IIporpamu, Npu3HAUeHi cIeriaJbHO
IJIS 3aCBOEHHS MIKiJIBHOrO Kypcy reomerpii. Bu moskeTe 3Beprarucs
Io riaobanbHOl Mepe:xi IHTepHeT AJd MOINYKY IUX IIPOrpaM Ta iHIImO1
moTpibHol BaM iH(opmarrii.

Y npomy posaiji HaBemeHO 3aBAaHHS, AKi B 3MOKeTe BUKOHYBATHU
3a JOIOMOrOI0 KOMII'IOTE€pa B Mipy BUBUEHHS BiAmOBimHmMX TeM. Biab-
WIicTh i3 HUX — 3aBJaHHS Ha MO0YJ0BY reOMEeTPUUHHNX (Piryp, AaId SKUX
BU 3aCTOCOBYBaTHUMeTe IIeBHIII rpadiunmii pegaxTop. Kpim nmux 3aBmanb,
BHU MOKeTe BUKOHYBATHU 3aBHAHHS 3 PyOpuku «IIpaxkTuuHi 3aBIamHsa»
Ta Po3B’sA3yBaTU 3ajadi Ha mMOOYLOBY He JIHIIIEe B 30IIIMTi, a i 3a JOIIO-
MOT0I0 KOMII'foTepa. ¥ 7 KJaci B AisHaJjucs, 1[0 B reoMeTpil mo0ymoBu
IPOBOLATEH 3a JOIOMOTOI0 JIHIHIKKM Ta IUPKyJasd. TomMy BaM IOTPiOHO
3HAWTHU cepej iHCTPYMEHTiB rpa)iuHOro pegaxkTopa Ti, III0 BUKOHYIOTH
GyHKI TiHIAKYT Ta MUPKYJI.

1. YoTUPUKYTHUK Ta NOro eNneMeHTU
1. TlobyayiiTe YOTUPUKYTHUKHU, IO iJIIOCTPYBATUMYTh TEOPETHUUHI
BimomocTi 1mboro maparpadga.

2. Mapanenorpam. BnactnBocti napanenorpama
2. BusHauTe, AKMMHU BJIACTUBOCTAMU IlapajiejiorpamMa Tpeba CKopuc-
TaTucA, Mo0M IpaBUIBHO 300pasuTu 1o Girypy. ki imcrpymenTn
rpadiuHOro pemaxkTopa Tpeba A IboTO 3acTocyBatu? Hapucyiite
mapaJsiejjorpam i mob6yayiiTe ABi H0T0 BUCOTH, IO BUXOAATD 3 ONHiel
BepmuHU. SIKUii iHCTPYMEHT BU BUKOPUCTAETE, 100 OIMYCTUTU BU-
COTY Ha 3aJaHy CTOPOHY?

3. O3Haku napanenorpama
3. VYaBiTh cobi, 110 300pakeHO YOTUPUKYTHHUK. ¥ AKUH CIIOCi0 BU MOXKe-
Te IepeBipuTH, uu € BiH mapaJjeaorpamom? AKuMu iHCTpyMeHTaMU
rpagivHOTo pesakTopa MOMKHA IJIs IILOT0 CKOPUCTATUCS?

4. MpAMOKYTHUK
4. 3maiigiTh y rpadgiuHomy pemarTopi 3acib, 1o mgae 3MOry IIIBUIKO
OyayBaTH Pi3Hi IPAMOKYTHUKH.
5. Pomb6

5. $lxa BmacTuBicTh pomMba ae 3MOTY IMIBUAKO I MPaBUJILHO TOOYIyBaTH
pom6?
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6. IToOynmyiiTe mBa MePNEHIUKYJIAPHUX BiApisKu, 1110 IePETUHAIOTHCS.
VY aBiTh co0i, 1110 BOHU € AiarOHAJIAMU YOTUPUKYTHUKA, i TOOyAyIiTe
el YOTUPUKYTHUK. Uu 000B’sABKOBO BU oTpuMaeTre pom6? fIKoro
YMOBOIO Tpeba JOTMOBHUTH Ie 3aBAAHH:, 1100 OTPUMAHUN YOTUPHU-
KYTHUK HEOJMiHHO BUSABUBCI poMOOM?

6. KBagpat
7. 3HaiiniTh y rpadiuHOMy pemakTopi 3acib, AKUil 1ae 3MOTY IITBUIKO
OyamyBaTu pisHi KBampaTu.

7. CepepHs NiHig TPUKYTHUKA

8. Axwuit imcTpymeHT rpadgivyHOro pegakKTopa B BUKOPHCTAETE, IO
3HAWTH cepeauHy Bimpiska?

9. HapuwucyiiTe noBiibHUI YOTUPUKYTHUK. BUKoHalTe mOOya0BY, KA
IIPOiIIoCTPY€E KJIOUOBY 3amauy 1. 7. SIK Bu mepesipure, 1110 Bigpisku,
SIKi CIIOJIyYatoTh CepeuHY CTOPiH JaHOT'0 YOTUPUKYTHUKA, YTBOPUIN
napaJjejgorpam?

8. Tpaneuis
10. IIobGynyiiTe Tpaneniro. AKuMu incTpymMeHTamMu rpadivyHOrO pefaKkTo-
pa BU CKOpHCTaEeTeCHd, 1100 3abe3reuynTy IapajaejbHiCTh CTOPiH Tpa-
nentii? mo6u mobymyBaTu piBHOOIUHY Tpatelito? mobu modyryBaTu
MIPSAMOKYTHY TPAaIeIiio?

9. LleHTpanbHi Ta BNncaHi Kytu
11. HapuwucyiiTe KoJyio Ta mOOyAyiTe KiabKa BOUCAHUX KYTiB, AKi cu-
pamoThCsa HA OOHY i Ty camy ayry. Kopucryiounch iHCTpyMeHTaMu
rpagivuHoro pemakTopa, BUsHauTe IXHIi rpagycHi mMipu.
12. HapuwucyiiTe K0Ji0, TOOYyAyHiTe MEHTPAJbHUN i BOUCAHUN KyTH, AKi
CIMPAIOThCA Ha OOHY U Ty camy Ayry. Ilepesipre, sk ciiBBigHO-
CATHCS BEJIUUYUHU ITUX KYTiB.

10. OnuncaHe Ta BN1caHe Kona YoTUPUKYTHUKA
13. 3uHaiiaiTs onTUMAaNBHUI CIIOCiO TOOY/I0BY PUCYHKIB, HA AKX MAalOTh
OyTu 300paskeHi KOJio, BIIMCAHI B KOJIO Ta OMMCAHI HABKOJO KOJa
YOTUPUKYTHUKHU. SIKA BJIACTHUBICTH HOTUUYHOI 0 KOJIa Ja€ 3MOTY
MPaBUJIBHO 300Pa3UTH ONMUCAHUNA YOTUPUKYTHUK ?

11. Teopema Paneca.
Teopema npo NponopuinHi Bigpizku
14. TloOynmyiiTe pUCYHKH, IO iTIOCTPYIOTH Teopemy Pajeca Ta TeopeMy
PO IPOMOPITitiHi Biapisku. Bumipre moBKUHN TOTPiOHUX BiApisKiB
i mepeBipTe, YN BUKOHYIOTHCA A HUX TBEPMKEHHA ITUX TEOPEM.
HackinbKku TouHO MOKHA BUMIipATH Bigpisku 3acobamu rpad)iuaoro
penakTopa, SKMM BU Kopucrtyerecs?
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15.

16.

17.

18.

19.

20.

21.

22,

23.

YaBite cobi, 1o y Bamomy rpadivHOMy pemaxkTopi HeMae iHCTPY-
MeHTa, AKUH Jae 3MOry OyayBaTHu mapajiebHi npaMi. K Bu Mokere
noOyayBaTH mapajiesibHi IpaMi, cuupaiounch Ha Teopemy Paseca?

12. Nopai6Hi TPUKYTHUKMU

OmnanyiiTe iHCTpyMeHTHU rpad)ivHOr0 peJaKkTopa, AKi JalTh 3MOTY
300paskaTu Girypu, 110 MalOTh OJHAKOBY (OpMYy, aje pisHi pos-
mipu. ITo6yayiiTe 3a JOIIOMOTOIO ITMX iHCTPYMEHTiB mOAiOHI Tpu-
KYTHUKH.

IToGyayiiTe rpadiuny imrocTpallio [0 JeMu IPo MOMiOHI TPUKYT-
HuKu. Kopucryounch 3a3HAUEHUMU iHCTPYMEHTaMU, IMOKaKiTh,
10 300pasKeHi TPUKYTHUKYU CIPaBAi € MOAiOHUMMU.

13. MNepLua o3HaKa NOAIGHOCTI TPUKYTHUKIB
ITobynytiTe mBa Bimpiskm pisHOI AOBKUHU. YABITH c06i, IO I
BiAmIOBiAHI CTOPOHU MOAIOHWMX TPUKYTHUKIB. YB3ABIIN MEPIINHA
i3 mux BifpisKiB AK CTOPOHY, MOOYyAyiTEe MOBIIbHUI TPUKYTHUK.
ITo6ynytiTe momibHMI IIOMy TPUKYTHUK, Y3ABIIN IPYTUil BiApisok
SAK OT0 CTOPOHY; 3aCTOCYIiTe HJIsS ILOTO IIEePIy 03HAKY HMOAi0HOCTL
TPUKYTHUKIB.

14. fipyra Ta TpeTs 03HaK1 NOAJIGHOCTI TPUKYTHUKIB
ITpugymaiiTe caMOCTiliHO Ta BUKOHAIITe 3aBAAHHS, IKe JaJ0 0 3MO-
T'y 3a JIOIIOMOTO0I0 KOMII'I0Tepa IIPOJIeMOHCTPYBATH PYTY Ta TPETIO
O3HAKU MOJi0HOCTI TPUKYTHUKIB.

15. MeTpuuHi cniBBigHOLLEHHS B NPSIMOKYTHOMY TPUKYTHUKY

ITobynytiTe IPIMOKYTHUNM TPUKYTHUK Ta ONYCTiTh BHUCOTY HAa Ti-
noTeHy3y. IlepekoHaiiTecs, 1110 BUKOHYETbCs JieMa 1I. 15.

16. Teopema Micdaropa

Yacro Teopemy Iliharopa ismocTpyiors, moOyAyBaBIIU KBaapaTu Ha
CTOPOHAX IPSIMOKYTHOTO TPUKYTHNKA. BaraTo mMoKOJJIiHb IIIKOJISIPiB
i IIKOJISPOK HasMBaIOTh el pucyHok «Ilidaroposi mitanu» it dop-
MYJIIOIOTh TeopeMy B sKapTiBausiit opmi: «Iliparoposi mranu Ha
Bci cToponu piBHi». IToOGyayiiTe 1eil PUCYHOK.

Yu e B rpadiuHOMY pefaKkTOpPi iHCTPYMEHT JJis po3pisaHHda dirypu
Ha YaCTWHU, AKUMU HAJTaJi MOKHA OIlepyBaTU OKpeMo?
PospisaBiu Ha uacTUHYU KBaApaTH, MOOyAOBaHI Ha KaTeTax, MOKHA
CKJIACTM i3 IIUX YAaCTHH KBaJpaT, Mo0yJoBaHmil Ha rinoTenysi. s
JIOBLJILHOTO TPUKYTHUKA IIOIIYK TAKWUX YaCTUH — 3ajadya HeIpo-
cTa. A och AJA piBHOOEAPEHOTO TPUKYTHUKA 3HANTHU TaKuUil croci6
pospisanusa gocuth Jerko. AkKi e uactuau? IlobynyiiTe piBHOOET -
peHuil IpAMOKYTHUIN TpuKyTHUK. CTBOpPiTH Takuii Habip ¢iryp,
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1100, mepeMinyoun ix, MokHa 6yJI0 cKJaacTu abo KBaapar, mooy-
ITOBaHUM Ha TimloTeHysi, a0o JBa KBaapaTu, Io0yAOBaHiI Ha KaTeTax.

17. TpuroHomMmeTpuU4Hi PYHKLIT rocTtporo KyTa
MPSAMOKYTHOIO TPUKYTHUKA
24. OmaHyiiTe iHCTPYMEHTH KaJbKYJIATOPa, SKi AAIOTh 3MOTY 3HaXO-
OIUTH TPUTOHOMETPUUHI PYHKIIII rOCTPOTO KyTa TPUKYTHUKA.
25. 3HalAiTh iHCTPYMEHTHU [IJd 3HAXOMKEHHS TPUTOHOMETPUUHUX
(QYHKI[I Yy MOBi mporpaMyBaHHS, Ky BU BHBUAaETe.

18. Po3B’'sA3yBaHHSA NPSAMOKYTHUX TPUKYTHUKIB

26. Ilixg yac posB’A3yBaHHS 3a7aY I[bOTO MYHKTY KOPUCTYUTECA KaJb-
KYJSATOPOM [IJIsI O0UMCIIEHb.

19. MHOrokyTHUKN

27. CoopmytroiiTe AKMUA-HeOyab HaOip BJIACTUBOCTEH MHOTOKYTHHKA
(KiIBKiCTB CTOPiH, OIIYKJIICTH, BIIMCAHUH Y KOJIO, ONIMCAHUH HaBKOJIO
KoJja To1r1o). [TobyayiiTe MHOTOKYTHUK, IT10 Mae€ I1ei Habip BiIacTH-
BocTeli. IKuMu iHmcTpyMeHTamMu rpadivHOro pegaxTopa Tpeba CKo-
pucratucs, o6 3a0e3neunTy BUKOHAHHSA 3aJaHUX BJIACTHUBOCTEH?

20. MoHATTA oL MHOroKyTHUKa. Nnowa npAMoKyTHMKAa

28. IlobOynmyiiTe KBampaT i BisbMiTh Horo s3a ogmHmuHuii. CroiirmoiiTe
oro KisbKa pasiB. 3 OTpUMAHUX OAMHUUYHUX KBaJpPaTiB CKJIAMITH
KiJIbKa Pi3HUX PiBHOBEJMKUX IMIPAMOKYTHUKIB.

21. Mnowa napanenorpama

29. CrBopiTh Habip (iryp, 3a JOIMOMOTOI0 AKUX MOXKHA IIPOLIIOCTPYBATH
IOBEJeHHA TeOpeMU IIPO IJIOITY IIapajejorpaMa. SIKom BIacTUBi-
CTIO TIJIOIi MHOTOKYTHUKA MU TIPU IIbOMY KOPUCTyEMOCH?

30. Teopema 21.1 e cupaBenInBOIO HE3aJIEKHO Bil TOr0, AKY 3i cTOpiH
ImapaJiejiorpaMa 3 OIIYIIeHOI0 Ha Hel BUCOTOIO BUOpATU IJiA 00UumC-
aeHHsa miaorri. CTBopiTs HAbGip (iryp, 3a JOIIOMOrow0 AKMX MOXKHA
MPOLTIOCTPYBATH 1€ TBEPIKEeHHS.

22. Mnowa TpUKyTHNKa

31. CrsopiTh HaGOpu Piryp, 3a JOIOMOTOI0 AKUX MOKHA IIPOiTIOCTPY-
BaTU [OOBENEeHHS TBePIKeHb TEOPETUYHOI YaCTWHU I[HOT'0 IIapa-
rpadga.

23. Mnowa Tpanewii

32. IlobymyiiTe moBinbHY Tpamerito. Pospiskre ii Ha uacTuHU TakK,
mobu moKasaTu, mio GopmyJa MJid OOUMCIeHHSA ILJIOII Tpamelrii
€ IPaBUJILHOIO.
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NMPOEKTHA POBOTA

IIa pybpuka agpecoBaHa mepefyciM TUM, XTO 0aykae HaABUUTUCA
caMoCTifiHO Ha0yBaTu 3HAHb, TBOPYO MUCJIUTH, (OPMYBATH, BUCJIOBJIIO-
BaTH Ta BiICTOIOBATHU CBOIO TOUKY 30PY, BUCYBATH rilmoTe3u, 3HAXOAUTHU
HaNO1JIBIN pallioHaJbHI Ta HeCTAaHZAPTHI pillleHHS.

IlepiiuM KpoKoM, SKU MOKe JOIIOMOI'TU B JOCATHEHHI MUX Iijieii,
€ yuacTb y HPOEKTHiNl po6OTi.

IIpoexkT — me camocTiiiHe HOCHiAkKeHHA 3a BUOPAHOIO TeMOIO, AKe
MOYKHA BUKOHYBATH SK iHIUBiAyaJ bHO, TaK i B rpymi.

amo KinmbKa mopajn oo oprauisarii poboTu Haj IIPOEKTOM Ta
o(pOpMJIEHHS Pe3yJIbTATiB JOCJIiI KEeHHI.

1. Ilix yac BubGopy TeMu mOTPiOHO BpaxoByBaTH ii aKTyajabHiCTH, Ha-
ABHICTD IskepeJi iHpopMmarrii B iTepaTypi Ta iHTepHeT-pecypcis. IIpu
IIbOMY Iy’Ke BasKJUBe Ballle OarKaHHS ITPOSBUTU cede TOCIiTHUKOM
y poboti came Haja BuOGpaHOIO TeMOIO.

2. PoboTy mounHaOTh 3i CKJIamaHHS IIONEPEIHbBOTO ILIaHy, YV AKOMY
BUKJALAIOTh 3aAyM Ta eTanm peaJisarii 3agymanoro. Ilicasa osHa-
MoMJIeHHA 3 OCHOBHUMM JKepejamMu iH(opmaIllil ckaagaioTh ocTa-
TOYHUI IIJIAH 3a JOIMOMOTOI0 KEePiBHUKA IIPOEKTY.

3. Ba:xamBo 4iTKO c(hOpMYJIIOBATH I ZoCHimxeHHA. Ix MoxHa 3amu-
caTu, HAOPUKJIAM, Y TAKUI CIOCci0: BUBUUTH, OMKUCATH, IIPOAHAIi3y-
BaTU, JOBECTU, IIOPiBHATHU TOIIIO.

4. Pob6oTy 3aBepHIYIOTH MiAOUTTAM IiACYMKIiB ZOCIimTKeHHsS, POOIATH
BHCHOBKM, HAKPEC/IIOIOTH IIEPCIIEKTNBU II0JAJIBIIIOTO BUBUYEHHSA TEMHU.

5. ITpubausuwuii obecAar po6oru — 10—15 cropinok. [[ogaTKkoBO MOKHA
JolaTu iJTiocTpaTUBHUY MaTepiad.

6. PobGora mosxke OyTu odopmieHa y BUTJIAAI pedepaTy, MOMOBifi,
KOMII'IOTE€PHOI ImpeseHTAIrii.

Huxue HaBeeHO PEKOMEH/IOBAHUM CIICOK TeM, IKi MOKHa BuUOpaTu
ILIsT TIPOEKTHOI PoOOTH.

1. ®danec MimeTchKnii — BUIATHUI reOMeTp, OyIiBeJIbHUK, aCTPOHOM
2. ITicparop i iioro 3HAaMeHHNTa TeopeMa

3. AkcioMaTUYHMII MeTOI y reoMeTpii

4. TeoMeTpia Ha KJIiTYACTOMY apKyIIi

5. 'pad ax reomeTpuuHa MOEJb JOTiUHOI 3amaui

6. YynoBi TOYKM TPUKYTHUKA

7. BiracTuBOCTi 30BHiBIHCAHOTO KOJIa

8. MeToa TOMOMiKHOTO KOJIA

9. PiBHoBenuKi Ta piBHOCKIameHi dirypu
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BIAOMOCTI 3 KYPCY FEOMETPII 7 KJTACY

HawnnpocTiwi reomeTpuyHi pirypm Ta ixHi BnacTmBocTi

1. Touku Ta mpsami
v" OcHosha sracmusicms npamoi. Uepes Oyab-AKi 1B1 TOUKH MOXKHA
IPOBECTU NIPAMY, i 10 TOTO K TiIBKU OJHY.

v' JIBi npsaMmi, AKi MalOTh CIiJIBbHY TOUKY, HA3UBAIOTh TAKUMH, IIIO
mepeTUHAaOThCS.

v" Bynab-AKi OBi mpami, [0 MepeTHHAIOTLCS, MAIOTh TiIbKHA ONHY
CIJIBHY TOUKY.
2. Bigpisok i itoro moB:kMHA

v" Touru A i B npamoi a (puc. 248) 00MexyI0Th YaCTUHY IIPAMOI,
AKY pasoM 3 ToukaMu A i B HasuBaOTh BiApiskoMm, a TOUKH A
i B — KiHIFMH IILOTO Bifgpiska.

a A B A 0] B

Puc. 248 Puc. 249

v' IIBa Bifipi3KM HA3WMBAIOTH PIBHUMH, AKIIO iX MOXKHA CYMiCTHATH
HaKJIaTaHHAM.

v' PiBHI BiZpiskum MamoThb piBHI JOBKWHU, i HaBIAKU, AKIINO LOB-
JKUHU BiIpPisKiB piBHIi, TO piBHI # cami Bigpisku.

v" OcHosna eracmusicmo dosxcurnu 8idpiska. SIkimo Touka C € BHY-

TPilTHBOIO TOUKOIO Bifpiska AB, To Bixpidok AB nopiBHIOE cyMmi
BigpiskiB AC i CB, To6To AB = AC + CB.

v' BigcrauHIO MiK Toukamu A i B HazuBarOTh JOBXUHY Binpiska AB.
fAxmro Touku A i B 36iraroTbcs, TO BBAXKaIOTh, 1[0 BilCTaHb MiK
HUMHU JOPiBHIOE HYJIIO.

3. IIpominms. Kyt

v" Touka O npamoi AB (puc. 249) po36uBac NpsAMy Ha [IBi YacTUHH,
KOMKHY 3 IKUX pas3oM 3 TOuKoio O HaduBalOTh IpoMeHeM abo IIiB-
npamoio. Touky O HasWBaOTh TOUATKOM IIPOMEHS.

v" IIBa mpoMeHi, AKi MaOTh CIIIBHUN IIOYATOK i JeKaTh HA OfHii
npAMili, Ha3UBaIOTh JONOBHAJLHUMU.
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184 BioomocTi 3 Kypcy reomeTpil 7 knacy

v IIsa mpomeni OA ta OB, 1110 MalOTh CILIbHUN oYaToK (puc. 250),
po30MBaOTh ILIOIIMHY HA ABi YaCTHUHU, KOMKHY 3 SKHUX PasoM
i3 mpomenamu OA ta OB mHasuBaioTb KyrToMm. IIpomeni OA Ta
OB Ha3uBalOTb CTOPOHAMU KyTa, a TOUKYy O — BEpIINHOIO KyTa.

A

Puc. 250 Puc. 251

v KyT, cTOpOHaAMHU SKOTO € JONOBHAJLHI IPOMeHi, Ha3MBAIOThL
POSTOPHYTHUM.

v" IIBa KyTU HA3WUBAIOTh PIBHUMU, AKIINO iX MOMKHA CyMiCTHTH Ha-
KJIaJJaHHAM.

v" BiceKTpucow KyTa HAa3WBAIOTh IIPOMIiHb 3 IOYATKOM y BEPIIMHI
KyTa, AKUU OiJIUTh el KyT Ha ABa PiBHUX KYTH.

4. BumiproBaHHA KYTiB

v KoHUII KyT Mae IeBHY BeJMUYHUHY (IpajycHy Mipy).

v" KyT, rpagycHa mipa akoro gopisHooe 90°, Ha3MBAIOTh IPAMUM.
Kyr, rpagycHa mipa skoro menmia Big 90°, Ha3WBaOTh TOCTPUM.
Ky, rpanycua mipa axoro 6inbina 3a 90°, ame menma Big 180°,
Ha3UBAIOTh TYIINM.

v" PiBHI KyTu MalOTh PiBHI BeJIUYMHY, i HABIAKHU, AKIIO BEJIUUNHA
KyTiB piBHi, TO piBHi # cami KyTHU.

v" OcHosHa éaacmusicmsy esudunu kyma. SIkimo npomias OC mi-
auth KyT AOB Ha gBa Kytu AOC i COB (puc. 251), To ZAOB =
= LZAOC + ZCOB.

5. CywmiskHi Ta BepTUKAJBHI KyTH

v' JlBa KyTH HAa3WBAIOTh CYMiKHMMH, AKIIO B HUX OJHA CTOPOHA
CIIiJIbHA, a ABi iHII € HONMOBHAJBPHUMU IPOMEHIMMU.

v/ CyMa cyMikHUX KyTiB mopiBHIOE 180°.
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v' IBa KyTH HA3WBAIOTh BEPTUKAJILHUMU, AKIO CTOPOHU OJHOIO
KyTa € JOMOBHAJLHUMU IIPOMEHAMM CTOPiH APYTOTO.

v' BeprukaiabHi KyTy piBHi.

6. Ilepnengukynapui npami. CepequHHMII MePHEHAUKYILAD

v JIBi mpaMi HABUBAIOTE NePIEHANKYIAPHIMHU, AKIIO IPU iXHEOMY
epeTrHi yTBOPUBCA IPAMUN KYT.

v' HeNeplneHIUKYJIApHI NpaAMi NpU IepeTHHI yTBOPIOIOTH IIapy
PiBHUX TOCTPUX KYTiB i mapy piBHUX Tynmx KyTiB. Bemmumnay
TOCTPOTO KyTa HAa3WBAIOTh KYTOM MijK HENEePHeHAUKYJIAPHUMU
MPAMUMU.

v Koo mpaMi DepHeHIUKYISApHi, TO BBAKAIOTH, IO KYT MiX
HUMU HopiBHIOE 90°.

v/ JIIBa BiZpi3KM HA3WBAIOTH MEPHEHAUKYJIAPHUMH, AKINO0 BOHN
JeXKaTh Ha MEPIEeHIUKYJIAPHUX MIPAMUX.

v" Ha pucyHKy 252 300paXeH0 IPAMY 4 Ta NePIeHAUKYIAPHUR 10
Hel Biapisox AB, Kimels B AKOTO HAJIEXKUTDH IPAMIiii a. Y TaKoMy
BUIMIAAKY TOBOPATH, 1[0 3 TOUKW A Ha MPAMY a OIYIIEHO ITepIeH-
nuryaap AB. Touky B Ha3WBalOTh OCHOBOIO IePIIeHAUKYJIsApa AB.

A A
a a
B B X
Puc. 252 Puc. 253

v' JIOBXUHY IEpIeHAUKYIApa AB Ha3WBaOTL BiACTAHHIO Bim TOY-
K1 A 10 mpamoi a. SIKIo Touka A HaJeXUTh IPAMii a, TO BBa-
JKaioTh, 1[0 BiJiICTaHb Bif TOUKM A [0 IPAMOI a JOPiBHIOE HYJIIO.

v" OmycTuMO 3 TOUKHU A Ha IpAMY a mepneHAuKyasap AB (puc. 253).
Hexait X — poBinbHa TOuKa mpAMOl a, BizmiHHAa Big Touku B.
Binpisok AX HasmBaOTh MMOXUJOIO, MPOBEAEHOIO0 3 TOUKU A 10
IpsaMoli a.

v' Yepes [aHy TOYKY IPOXOJUTH TIIBLKHU OHA NPAMA, HepIeHIu-
KyJsIpHA 0 IaHOi.
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v' TIpamy, AKa HepHeHAUKYJAPHA IO Bifpiska Ta IPOXOJHUTH de-
pes iioro cepeAunHy, HA3UBAIOTh CEPEAUHHUM MMEPIEHAUKYIIPOM
Bifpiska.

v KoXHa TOUYKa CepeJMHHOI0 IepIeHJUKYyJsapa Bigpiska piBHO-
BimmaseHa Bim KiHIIIB IIbOTO Bifpiska.

v' §flxkmio Toura piBHOBiAmaneHa Bij KiHIIB Bigpiska, To BoHa Ha-
JIEKUTH CEPEINHHOMY IEPIEHINKYJIAPY IIHOTO BiApisKa.

TPUKYTHUKN
7. TpurkytHukK i iioro exemeHnTu. PiBHI TPUKYTHUKHN

v" Tpu tourku A, B i C, aKi He Je:xaTh Ha OAHIN NpaAMii, croayde-
HO Bimpiskamu (puc. 254). YTBopeHa (irypa obmMekye 4acTUHY
IJIOITUHY, IKY pas3oM 3 Bimpiskamu AB, BC B
i CA Ha3sMBaOTL TPUKYTHUKOM. TOUKU A,
B, C masuBaoTh BepIIMHAMU, a Bigpis-
ku AB, BC, CA — cTopoHaMu TPUKYTHUKA.
TpukyTHUK HA3UBAIOTH i MO3HAYAIOTH 3a A ¢
ioro BepIIuHaAMU. Puc. 254

v' ¥V tpukyrauky ABC KyT B HazuBaloThb KyTOM, IPOTUIEKHUM CTO-
poui AC, a kytu A i C — ryramu, npujaeraumu g0 cropouu AC.

v IlepuMeTpOM TPHUKYTHUKA HA3UBAIOTHL CYMy JOBXKHUH yCiX Horo
CTOPiH.

v TPUKYTHHK HA3WBAIOTHL T'OCTPOKYTHHMM, SKIIO BCi HOro KyTu
TOCTPi; MPAMOKYTHUM, AKIIO OJWH i3 HOT0 KYyTiB HPAMUIA; TY-
TOKYTHUM, AKIIIO OAUH i3 MOro KyTiB TyIIuid.

v" CTOpPOHY NPAMOKYTHOTO TPUKYTHHKA, MPOTUJIEHKHY IIPAMOMY
KYTY, Ha3WBAIOTH I'iIIOTeHY3010, & CTOPOHU, IPUJIETJIL 1O IPAMOTO
KyTa, — KaTeTaMu.

v' Hepisnicms mpukymHuuia. KoskHa CTOPOHA TPUKYTHUKA MEHIIA
Bil cymMmu ABOX iHINIMX HOTO CTOpPiH.

v" JlBa TPUKYTHUKN HA3WBAIOTH PiBHUMU, AKIIO iX MOMKHA CyMic-
TUTU HakJagaHHaM. Ti mapu cTopid i KyTiB, aKi cymiimarmoTscs
IpHU HaKJAJAHHI PiBHUX TPUKYTHUKIB, HA3UBAIOTh BiAIOBifHUMU
CTOPOHAMHY ¥ BiAHOBIIHUMU KyTaMU.

v" YV TPUKYTHUKY NIPOTU PiBHUX CTOPIH JIEKATHh PIBHI KyTH.

AN

Y TPUKYTHUKY IIPOTU PiBHUX KYTiB JiesKaTh PiBHI CTOPOHU.

v YV TPUKYTHUKY IIPOTHU OiJIBIIOI CTOPOHU JIEKUTH OLIBIIHH KYT,
i HaBmaKu, MPOTHU OiJIBIIIOr0 KyTa JIEXKHUTh OiJIbIIIa CTOPOHA.
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8. Bwucora, memiaHa, OiceKTpuca TPUKYTHUKA

v IlepneHAUKYIApP, ONYIIEHUN 3 BEPIIVHW TPUKYTHUKA HA IIPA-
My, K& MICTHUTh IPOTHUJIEKHY CTOPOHY, Ha3UBAIOTh BUCOTOIO
TPUKYTHUKA.

v' Binpiszok, KUl cmoJydae BepIINHY TPUKYTHHKA i3 cepeguHOIO
MIPOTUJIEKHOI CTOPOHU, HABUBAIOTh MeIiaHOI TPUKYTHUKA.

v" Bigpisok 0iCeKTpHCH KyTa TPUKYTHUKA, SKUHA CIOJIyYae BepIIu-
HY TPUKYTHHUKA 3 TOUKOIO IIPOTHUJIEKHOI CTOPOHU, HA3WBAIOTH
0iCeKTpHCOI0 TPUKYTHUKA.

9. OsHaku piBHOCTI TPUMKYTHHKIB

v Ilepwa 03HaKaA PiBHOCMI MPUKYMHUKIB: 34 080MA CIMOPOHAMU
ma kymom mix Humu. SIKITO OBI CTOPOHU Ta KYyT MiK HUMU
OHOT'0 TPUKYTHUKA JOPiBHIOIOTH BiIIIOBiZHO JBOM CTOPOHAM Ta
KYTYy MiK HUMU JPYTOr0 TPUKYTHUKA, TO TaKi TPUKYTHUKY PiBHi.

v JIpyza o3nakxa pi6HOCMI MPUKYMHUKIB: 3 CMOPOHOI0 ma 080Ma
npunezaumu 00 Hei kymamu. SIKIO CTOPOHA Ta [BA IPUJIETINX
o Hel KyTH OJJHOTO TPUKYTHUKA JOPiBHIOIOTH BiJIIOBiTHO CTOPOHI
Ta JBOM IIPUJIETJIUM O Hel KyTaM APYroro TPUKYTHUKA, TO Taki
TPUKYTHUKMU PiBHIi.

v' Tpemas 03HaKA PiBHOCMI MPUKYMHUKIB: 30 MPbOMA CMOPOHAMU.
SIKIIIO TPU CTOPOHU OJHOTO TPUKYTHUKA JOPiBHIOIOTH BiAIIOBiIHO
TPHOM CTOPOHAM JIPYTOr'0 TPUKYTHUKA, TO TaKi TPUKYTHUKY PiBHi.

10. PipHOGeApeHMii TPUKYTHUK Ta HOro BJacTHUBOCTi. PiBHOCTOpOHHI I
TPUKYTHUK

v TpUKYTHUEK, y AKOTrO [IBi CTOpOHM pPiBHi, HA3MBAIOTH PiBHOGE-

IPeHuM.

v" PiBHI CTOpOHHU pPiBHOGEIPEHOr0 TPUKYTHUKA HABUBAIOTL OiUHMN-
MJ CTOPOHAMU, a TPETI0 CTOPOHY — OCHOBOIO DPiBHOGEIPEHOTO
TPUKYTHUKA.

v/ BepIINHOIO PiBHOOEAPEHOTO TPUKYTHUKA HA3UBAIOTh CILJILHY
TOYKY HOT0 GiUHUX CTOPiH.

v" ¥V piBHOGEAPEHOMY TPUKYTHUKY:
1) KyT; mpu OCHOBI piBHIi;
2) GicexTpuca TPUKYTHUKA, IIPOBeJeHAa 10 MOro OCHOBU, € MeJIi-

aHOIO Ta BHUCOTOI0 TPUKYTHUKA.

v TpUKYTHUEK, y SKOTO BCi CTOPOHHM PiBHi, HA3WMBAIOTL PiBHOCTO-

poOHHIiM.
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v" Y piBHOCTOPOHHLOMY TPUKYTHHUKY:
1) yci KyTu piBHi;
2) GicexTpuca, BUCOTa i1 MefiaHa, IPOBeAeHI 3 OAHiel BepIINHUA,
36iraroThCH.
11. O3HaKu pPiBHOOEAPEHOTO TPUKYTHUKA
v' $IKITO B TPUKYTHUKY ABa KYTH PiBHi, TO Ileil TPUKYTHUK pPiBHO-
OeIpeHmii.

v $IKmo MefiaHa TPUKYTHUKA € Or0 BUCOTOIO, TO Ileil TPUKYTHUK
piBHOOEIPEHUIA.

v' $Ikmo GiceKTpuca TPUKYTHUKA € HOro BUCOTOIO, TO Il TPUKYT-
HUK piBHOOEIpEHUII.

v §IKmo MemiaHa TPUKYTHHEKA € MOro 0iCeKTPHCOIO, TO Iei TpH-
KYTHUK DPiBHOOGEIPEHMIA.

NapanenbHi npsami. Cyma KyTiB TPUKYTHMKA

12, ITapaneasHi mpami

v" IIBi mpsaAMi Ha3UBAIOTh HMapPAJIeIbLHUMHU, SKIO BOHU He IEPEeTH-
HAIOTHCA.

v OcHOBHA 8]aCMUBICMb NAPALCLbHUX npamux (akcioma napa-
aeavHocmi npamux). Hepes TOUKy, AKa He JIEKUTH Ha NaHIN
OpAMif, IPOXOAUTH TiIBKU OGHA IpAMa, ITapajejbHa NaHIN.

v' IIBi mpami, AKi HepHeHAMKYIAPHI N0 TpPeThoi ImpAMOi, mmapa-
JIeJTbHI.
v SIKIO ABI IPAMI MapasiesabHi TPeTil IPAMil, TO BOHU IapaJIeIbHi.

v/ BijcraHHIO MiX ABOMAa IapajeJbHAMH IPAMIME Ha3UBaIOTh Bifl-
CTaHb BiJf OyIb-sIKOI TOUKHU OAHi€l 3 IPAMUX A0 APYroi MPsSMOoi.

13. O3Haku mapaJjeJabHOCTi BOX IMPIMUX
v" §Ikmo ABi npsAMi a i b IEepeTHYTH TPETHOIO

OpAMOIO ¢, TO YTBOPHUTHCA BiciM KyTiB ¢ ¢
(puc. 255). IIpamy ¢ HasuMBaIOTh CiYHOIO 2/1
npaMux a i b. 3/4
Kyt 31 6, 4 i 5 HasuBaOTh OJHOCTOPOH-

HiMu’. b 6/5
Kyru 8 i 5, 4 i 6 HasuBaIOTL PiZHOCTOPOH- 7/8
HiMH.

Kyrm6i2,5i1,317,4i 8 masuaoTh Puc. 255
BigmoBigHUM™M.
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v §IKII0 Pi3HOCTOPOHHI KyTH, yTBOPEHI IIPU IEPETHUHI JBOX MPAMUX
ciuHoMO, PiBHIi, TO IIpAMi mapaJjenbHi.

v/ §IKIIT0 cyMa OMHOCTOPOHHIX KYTiB, yTBOPEHUX IIPU IIEPETUHI ABOX
OpaMUX ciuHoo, mopiBHoe 180°, To mpsami mapaJjiesbHi.

v' $Ikmio BimmoBimHI KyTu, yTBOpeHi NpHU IepeTHHi JBOX HIPAMUX
ciuHoOI0, piBHi, TO IpAMi mapajenabHi.

14. BaractuBocTi mapajeabHUX MPIMUX

v $Ikmo nBi mapajiesbHI IPAMi IepeTHHAIOTHCA CiYHOIO, TO:
e KyTHU, AKi yTBOPIOIOTH IIapy PiBHOCTOPOHHIX KYTiB, PiBHIi;
® KYyTH, AKi YTBOPIOIOTH IIapy BiAIOBiAHUX KYyTiB, piBHI;
e cyMa KyTiB, fIKi yTBOPIOIOTH ITapy OJHOCTOPOHHIX KYTiB, IO-
piBaIOE 180°.
v $IKIo mpsAMa mepIeHAUKYJIApPHA [0 OfHI€l 3 BOX IapajelbHUuX
NIPAMUX, TO BOHA MEPHEHANKYJIAPHA ¥ 10 APYroi.

15. Cyma kyTiB TPUKYTHUKA. 3OBHILIHI KyT TPUKYTHHKA

v" CyMma KyTiB TpUKyTHHKA mopiBHIOEc 180°.

v' Cepel KyTiB TPUKYTHUKA IPUHAXMHI ABa KyTH IOCTPi.

v" 30BHIIIHIM KyTOM TPUKYTHUKA HA3UBAIOTH KYT, CYMIKHUH i3 Ky-
TOM IILOTO TPUKYTHUKA.

v/ 30BHIIIHIZ KyT TPUKYTHUKA NOPIBHIOE CyMi JBOX KYTiB TPUKYT-
HUKAa, He CYMiKHUX 3 HUM.

v/ 30BHIMHIN KyT TPUKYTHUKA OiJIBININI 38 KOKHUI i3 KyTiB Tpu-
KYTHUKA, HEe CYMiXKHUX 3 HUM.

16. O3HaKku PiBHOCTI MPSIMOKYTHUX TPUKYTHHUKIB

v' O3Haka pi6HOCMI NPAMOKYMHUX MPUKYMHUKIB 34 2iN0mMeHy3010
ma kamemom. SIKIO rinoTeHy3a Ta KaTeT OLZHOTO IPAMOKYTHO-
ro TPUKYTHHUKA BiAMIOBiJHO MOPiBHIOIOTH TiIOTEeHY31 Ta KaTeTy
APYroro, To TaKi TPUKYTHUKYU DPiBHIi.

v' O3Haka pieHOCMI NPAMOKYMHUX MPUKYMHUKIE 30 080Ma Kame-
mamu. SIK110 KaTeTu OAHOTO NPAMOKYTHOTO TPUKYTHUKA Binmo-
BilHO TOPiBHIOIOTH KaTeTaM APYTOro, TO TaKi TPUKYTHUKHU PiBHI.

v Osnakxa piBHOCMi NPAMOKYMHUX MPUKYMHUKIE 3a KAMEmoMm
i npuaezaum zocmpum Kymom. SIKIo KaTer i mpuIeraui 10 HHO-
0 TOCTPHUIl KYT OJHOTO IPAMOKYTHOTO TPUKYTHUKA BiATIOBiTHO
IOPiBHIOIOTH KaTeTy M NPUJIETJIOMY [0 HBOTO TOCTPOMY KYTY
IPYyroro, To Taki TPUKYTHUKM PiBHi.
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v O3HaKa piBHOCMI NPAMOKYMHUX MPUKYMHUKI8 3A KAMEmom
i npomuJsexcHum 2ocmpum Kymom. SIKIo KateT i TpoTUIeKHUN
oMy rocTpuii KyT OLHOTO IPAMOKYTHOI'O TPUKYTHUKA BiATIOBif-
HO JOPiBHIOIOTH KaTeTy ! MPOTHJIEIKHOMY HOMY TOCTPOMY KYTY
JIPYyroro, To Taki TPUKYTHUKY PiBHI.

v' Osnara pieHoCcmi NPAMOKYMHUX MPUKYMHUKIE 30 2iN0MeHy3010
ma zocmpum Kymom. SIKIo rinmorenysa Ta rocTpUi KyT OLHOT'O
OPSAMOKYTHOTO TPUKYTHUKA BilIIOBiAHO JOPiBHIOIOTH MiIOTEHY31
Ta TOCTPOMY KYTy APYTOT0O, TO TaKi TPUKYTHUKHU PiBHIi.

17. BracTuBOCTi MPSIMOKYTHOTO TPUKYTHUKA

v" Y OpAMOKYTHOMY TPUKYTHHUKY TilloTeHy3a OijbIlla 3a KaTeT.

v Karer, KUl JeXKUTh IPOTU KyTa, BeJUUNHA SKOTO JOPiBHIOE
30°, mopiBHIOE IMOJIOBUHI TillOTEHY3H.

v $IKII0 KaTeT JOPiBHIOE ITOJOBUH] TiIOTEeHY3H, TO KT, II[0 JICXKHUTD
IpOTHU IILOTO KaTeTa, mopiBHIOE 30°.

Kono Ta kpyr

18. 'eomeTpuuHe Micile TOYOK

v" TeomerpuuruM Mmiciem Touok (I'MT) Ha3UBAIOTL MHOMKHUHY BCixX
TOYOK, AKi MalOTh IIE€BHY BJACTUBICTH.

v' CepequHHNII IepIeHAUKYJIADP BiApiska € TeoMeTpUUYHUM MicIleM
TOYOK, PiBHOBiAZa/IeHUX BiJl KiHIIIB IIbOTO Bigpiska.

v/ BiceKTpuca KyTa € FeOMeTPUYHNAM MiCIleM TOYOK, AKi Hale:KaTh
KyTy ¥ piBHOBigmajeHi Bim #ioro cTopiu.

19. Komo Ta Kpyr, iXHi eleMeHTH

v" Kos0M Ha3MBaIlOTh T'eOMeTPHUUYHE MicIle TOUOK, BifICTaHi Bif AKUX
IO 3aIaHOI TOUKY JOPiBHIOIOTH JAHOMY JOAATHOMY UMCIY. 3aJaHy
TOYKY HA3WBAIOTh IIEHTPOM KOJIA.

v' Bynab-axuii Bipizok, 110 CIOJIydYae TOYKY KoJia 3 f10ro IeHTpoM,
Ha3WBaIOTh PagiycoM KoJa.

v" Bigpisok, AKMI CIIOJNIydae OBi TOUKHM KOJIa, HA3UBAIOTh XOPIOI0
KoJsia. Xopay, AKa IPOXOAUTH UYepe3 IIeHTD KoJia, Ha3uBAIOTh
IiameTpom.
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v IIiameTp KoJa BABiui GiibInmii 3a ¥oro pamiyc.

v' Kpyrom HasuBalOTh FreOMeTpPUUYHE MicIle TOUOK, BificTaHi BiJ AKMX
IO 3aJaHOl TOUKHK He OiJIbIINi 3a JaHe JOJaTHE UYKCJI0. SamaHy
TOYKY HasWBaIOTL IIEHTPOM Kpyra. Pamiyc koJia, ke oOMexye
KpYTr, HasMBawOTh pagiycom kpyra. dAxiio X — moBinbHaA TOUuKa
Kpyra i3 meaTpom O ta pazgiycom R, To OX < R.

Koo, ake oOMeKye Kpyr, HOMy HAJEXKUTD.

v' Xopga i giameTp Kpyra — Iie Xopfa i giameTp KoJa, sKe oome-
JKy€ KpYyT.

20. BaacrusocTti koJa

v JliameTp KoJia, IepIeHANKYASPHAHN 10 XOPAHU, AiIUTH I[I0 XOPLY
HaBIIiJI.

v IIiameTp KoJia, AKAH ILIUTH XOPAY, BiAMiHHY Bix giamerpa, HaB-
iJI, IEePIeHANKYJIAPHUN 0 Iiel Xopau.

21. BsaemHe po3MilieHHs nmpaAMoi Ta KoJja. [loTuyHa 10 KoJjaa

v' IlpAaMa Ta KOJO MOKYThb He MATH CILJIbHUX TOYOK, MaTH IBi
CIiJIbHI TOUKM ab0 MaTU OAHY CIiJIbLHY TOUKY.

v' TIpamy, SKa Mae 3 KOJIOM TLIbKU OJHY CILJIBHY TOUKY, HA3UBAIOTh
IOTHUYHOIO 10 KoJa.

v' IloTnduHa 10 KOJa IepHeHIuKYJISpHA N0 pajiyca, IPOBEeIeHOI0
B TOUKY ITOTUKY.

v §dKmo npaMa, AKa IPOXOAUTHL Yepes3 TOUKY KoJia, IepIeHIuKY-
JSIpHA 0 pafiyca, IPOBENeHOro B I[I0 TOUKY, TO I MPAMA € I0-
TUYHOIO 0 JAHOr0 KOoJIa.

v' §Ikmio BifcTaHB Bif IeHTPa KOJa [0 AesSKOI IpaMOoi JOpiBHIOE
paziycy Koja, TO I IpsaMa € JOTUYHOIO J0 JAHOro KoJa.

v' SIKIo uepes maHYy TOYKY OO KoOJa IIPOBefeHO OBi MOTWUUYHi, TO

BiIpiBKM MOTMYHUX, SAKi CIOJyUalOTh OaHy TOUYKY 3 TOUKaAMU
IOTUKY, PiBHI.
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22. OnucaHe Ta BIHMCAaHe KOJIAa TPUKYTHUKA

v" KoJI0 Ha3MBAaOTh ONUCAHUM HABKOJO TPUKYTHUKA, AKIIO BOHO
IPOXOAUTH Yepes yci oro BepIIuHH.
Ha pucynry 256 306pakeHo K0JI0, OIrcane HaBKOJIO TPUKYTHU-
Ka. Y IIbOMY pasi TaKoyK TrOBOPSTh, III0 TPUKYTHUK BOHCAHUI

Yy KOJIO.
B B
N
M
P c (0]
A A P C
Puc. 256 Puc. 257

v IleHTp ONMCAHOTO KOJIa TPUKYTHUKA PiBHOBiAmaneHni Bix ycix
MOTO BEPIIUH.

v" HaBKo0J10 0yb-AKOT0 TPUKYTHUKA MOKHA OIUCATH KOoJo. LleHTp
Ko0Jia, OIIMCAHOI'0 HABKOJO TPUKYTHUKA, — Ile TOUKa IIePeTUHY
CepeIMHHNX MEePHeHAUKYIAPIB CTOPIiH TPUKYTHUKA.

v" CepeuHHI IePHIEHANKYIAPU CTOPiH TPUKYTHUKA IEePeTUHAIOTHCS
B OJHiN TOUIIi.

v" K00 HA3MBAIOTh BIIMCAHUM y TPUKYTHUK, AKINO BOHO JOTHKA-
€TBCSA 0 BCiX MOTO CTOPiH.
Ha pucyuxy 257 300pakeHO KOJO, BIIUCAaHEe B TPUKYTHUK.
Y mpomy pasi TaKOK IOBOPATH, IO TPUKYTHUK ONMCAHUIN Ha-
BKOJIO KOJIa.

v IleHTp BOMCAHOTO KOJIa TPUKYTHHKA PiBHOBiAmaneHuit Bij ycix
MoTo CTOPiH.

vV Oyab-AKWi TPUKYTHUK MOMKHA BIHCATH KoJo. LIeHTp Koia,
BIIMCAHOTO B TPUKYTHUK, — Ile TOUKA IePEeTUHY OiceKTpuc Tpu-
KYTHUKA.

v" BiceKTpucu TPUKYTHUKA IIEPETUHAIOTLCA B OMHINM TOUII.

v' Pagiyc KoJia, BIMCAHOTO B IPAMOKYTHHUH TPUKYTHUK, 00UKCIIIO-
a+b-c
2
aib — wraretu, ¢ — rinmorenysa.

I0Tb 3a OPMYJIOIO I = , e r — paJiyc BIMCAHOTO KoJia,
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BIANMOBIAI TA BKA3IBKU A0 BIPAB

§ 1. YHoTUPUKYTHUKN

1. YoTUPUKYTHUK Ta HOTO eJIeMeHTH

14. 18 cm, 12 cMm, 6 cm, 27 cm. 15. 10 cm, 8 cm, 16 cm, 30 cm. 20. 1) 72°,
130°, 78°, 80°; 2) 22°, 230°, 28°, 80°. 22. 10 cm. 26. Brasiska. Ilo-
OynyiiTe TPUKYTHUK 3a ABOMA CYCiIHIMM CTOPOHAMY UYOTHPUKYTHHUKA
Ta BimoMuM KyToMm Mik HuMH. TperTs CTOpOHA IbOTrO TPUKYTHUKA
€ miaroHaJIII0 ITYKAaHOTO YOTUPUKYTHUKA. 29. Brasieka. IlobGymyii-
Te TpuKyTHUK ABC 3a nBoma cropoHamu AB i BC Ta xyTom B Mix
HUMHU. ¥ TPpuKRyTHUKY ACD Bimomo ctopory AC, npuierauit kyt CAD
(£LCAD = /BAD — Z/BAC) i cymy ctopia AD i CD. ITo6ymoBy TPUKYTHU-
Ka 3a CTOPOHOIO, IPUJIETJIMM KYTOM i CyMOIO ABOX iHIIIMX HOT'O CTOPiH
0yJIO POBTIIAHYTO B Kypci reometpii 7 Kiacy. 34. 32°.

2, ITapanemorpam. BractuBocTi mapasesorpama

49, 90°. 53. 9 cm, 14 cm. 57. AB = BC =CD = AD = 6 cm. 58. 32 cm.
59. 45°, 135°. 60. 6 cm, 12 cm. 64. 80 cm. 65. 9 cm, 24 cm. 66. 20 cwm,
24 cm. 67. 6 cm. 68. 48°, 132°. 71. 40 cm. 72. 5 c™m, 9 cm. 74. 25 cMm.
77. 3. 78. 2 :1.79. 72° 108°. 82. Brasigka. lllykana Touka € TOU-
KO0 mepeTtuHy BucoT TpukyTHUKa ABC. 84. Brasiskxa. [JoBeniTh, 1110
AMAD = ADKC = AMBK. 85. Brasiska. IlobynyiiTe mapaJesorpam,
OoJlHa BepIInHA SKOT0 30iraeTbcsA 3 BEPIIMHOIO TAHOTO KyTa, ABi iHIITi
BEePIIMHU JIEKATh HA CTOPOHAX KyTa, a TOUKA MEepPeTHuHY JiaroHaJei
mapaJjiejorpaMa 36iraeTbcs 3 JaHoi0 TOuKoo. 86. 24 cm a6o 14 cwm.

3. O3naku mapaJeaorpama

108. 32°. 109. 16 cm.

4. IIpaMOKYyTHUK

119. 6 cm, 12 cm. 120. 5 e, 10 cm. 121. 15 cm, 25 cm. 122, 12 cwm.
124. Brkasiexa. Hexait CM — wmemiaHa TPAMOKYTHOTO TPUKYTHU-
kKa ABC, mpoBenena no rinorenysu AB (puc. 239). Ha nmpongos:xenHi
Bigpisxka CM 3a Toury M BimkjaamiTe Bigpisoxk M D, axuii nopisuioe CM.
Busuaure Bug uotrupukytHuka ACBD i ckopucraiiTecsi BJIaCTUBOCTAMU
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Puc. 239 Puc. 240

YOTUPUKYTHUKIB Takoro Buay. 127. 30°, 60°. Brasisrxa. [lokakiTh, 1110
B IPAMOKYTHOMY TPUKYTHUKY ABM rimorenysa AM y 2 pasu 6ijibIna
3a Karer BM. 128. 4,5 cm. 131. 1) Brasigka. 3amaua 3BOAUTHCS [0
no0ym0oBU IIPAMOKYTHOTO TPUKYTHUKA 3a TiIOTEHY30I0 Ta Pis3HUIEIO
kareriB. Ha pucysky 240 306paskeH0 IPAMOKYTHUHN TPUKYTHUK ACB,
y aKoMy Bimomo rinmorenysy AB i pisauiio karetriB. Ha kareri BC 1mo-
3HaueHo TOuKy M Ttak, mo CM = AC. Toxi BM = BC — AC. 3Bigcu
ZAMB = 135°. Omxe, MOXKHA ITOOyAyBaTh TPUKYTHUK AM B 3a cTOpOHA-
mMu AB i MB ta kytom AMB. 132. 48°. 133. 90°. 134. Tpukytuuk ACE
piBHOGEIPEHMIA.

5. Pomo0

157. 6 cm. 160. 1) Brasiska. 3amaua 3BOAUTHCA IO IIO- A
0ynOoBU HPAMOKYTHOI'O TPUKYTHHKA 3a CyMOIO KaTeTiB
i rocrpum kyToM. Ha pucyHkry 241 300paskeHO IpAMO-
KyTHUU TpukyTHUK ABC, y sKOMY BiZjoMO KyT A Ta cymy
kareriB AC i CB. Toxgi AM = AC + CB, ZCMB = 45°.
TpukyTauk AM B MoxkHa I00yayBaTH 3a CTOPOHOI0 AM
i nBoma mpusaeraumu Kytamu. 161. Brasigka. Cepenuna
Bigpiska NK — rouka O € TOUKOIO IepeTUHy jgiaronaneir M
pomb6a. Toxi mpama MO mapanenbua ctopoHam BC i AD.
IMos:xkuna Binpiska MO KOpiBHIOE ITOJOBUHI CTOPOHU Puc. 241
pomb6a. 163. 30°, 72°, 78°; 18 cwm.

C B

6. KBagpar

174. 28 cm. 177. 48 cm. 180. Brasieka. Hosenits, mo AC | MK.
181. Brasisxa. IlobynyliTe piBHOOEAPEHUN NIPAMOKYTHUN TPUKYTHUK
3 rimorenysoio M K. 182. Brasiska. IlobynyiiTe 1Ba IPAMOKYTHUX TPU-
KYTHUKU, Y KOXKHOMY 3 AKUX OOUH KaTeT JOPiBHIOE CTOPOHI KBagpara,
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a rinoTeHysu € faHUMU Binpiskamu. [loBefiTh PiBHICTH VX TPUKYTHUKIB.
184. Brasisxa. IlobynyiiTe piBHOCTOpOHHIN TpukyTHUK BO,C Tak, 11106
rouka O, Hame:xana kBagpary. Ilokaxirs, mo Z0,AD = Z0,DA = 15°.
3Bifgcu BummBae, mo touku O i O, sb6iratorbca. 185. Brasiexa. Ha
npojoBxeHHI Bifpiska CD 3a Touky D mosHauTe TOuKy M, Tak, 1100
DM, = BM. losenits, mo LEAM, = ZEM A.

6. Cepemnsa JiHisT TPUKYTHHKA

202. 28 cm. 206. MK = 4 cm. Brasisxa. IIpoBeniTs cepeqHio JiHito
TpukyTHUKa ABC. 207. 9 c™m. Brasiéka. Po3rnsgHbTe TPUKYTHUK, IJIA
axoro Bimpisoxk MK e cepenuboio Jsimiero. 210. Brasisrxa. Hexaii Tou-
Ku M, K i F — cepenunu BinpiskiB AB, AD i AC BigmoBinuo. Busuaure,
AKUM IPAMHUM HajJe)XaTb BucoTu TpukyTHuka MKF. 211. Brasiska.
Hexaii Touknu E, F i K — cepenunu Bigpiskis AC, BC i BD BiamnosigHo.
HoBenits, mo TpukyTHuK EFK piBHOOGenpenuii. 213. 37°. 214. 8 cwm.

8. Tpanemnis

234. 16 cm, 34 cm. 236. 16 cm. 237. 50°, 60°. 239. 28 cm. 247. 7,2 cMm,
10,8 cm. 249. 2h. 250. 8 cm, 20 cm, 20 cMm, 20 cm. 251. 12 cm, 12 cmM,
12 cm. 252. 60°, 120°. 253. 8 cm, 16 cm. 254. 60°, 120°. 255. ko
rocTpuii KyT Tpamerii mopisuioe 45°. 260. 7 cm. 261. 13 cm, 21 cwMm.

264. %. 265. 72°, 108°. 266. 8 cm. Brasieka. IIpoBeniTs uepes BepIiu-

gy C mnpamy, mapaneabHy npamiii BD. Hexait E — Touka mIepeTu-
HY mpoBemeHoi mpamoi 3 mpamoio AD. Posriaabre TpukyTHuUK ACE.
267. Brasiexa. Touka mepeTuHy 0iCeKTPUC — BepIIUHA IPAMOKYTHOTO
TPUKYTHUKA, TiIOTEHY30I0 AKOTO € OiuHa cTopoHAa Tpamerii. PosrigaasTe
MeiaHy IIbOTO TPUKYTHUKA, IIPOBEJEHY 0 TiOTEeHY3HU, i JOBEIiTh, 110
BOHA IapaJjejbHa ocHoBaMm Tpamerii. 268. 1) Brasigka. Uepes omHy
3 BEPIIINH MEHINOI OCHOBU IIPOBEAITH IPAMY, IapajieIbHy GiuHiil cTO-
poHi Tpamenii. 3amzauy 3BefeHO 40 IIOOYAOBU TPUKYTHHUKA 3a TPhoMa
croponamu; 2) Brasigka. Yepes omHy 3 BEpIIIMH MEHIIIOI OCHOBU MPO-
BeliTh IPAMY, HapajieibHy AiaroHaJi Tpamerii. 3amauyy 3BemeHO 0
no0yA0BY TPUKYTHUKA 34 JBOMA CTOPOHAMHU Ta BUCOTOIO, IIPOBEIEHOIO
mo Tperboi croponu. 271. a + b. Brasisxka. Hexait O — Touka mepe-
TUHY AiaroHaJeii mapaJejorpama. IlpoBexiTs mepumenmgukyasapu AM,
OK i CE po upsamoi, gsKa IPOXOAUTL Uepe3 TOUKY B, i moxamiTb, II10

OK = “;b. 275. 1) 120°; 2) 120°.
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9. IlenTpanbHi Ta BOMCAHI KyTH

297. Brasisxa. IIpoBemits xopay BC i ckopucraiiTeca TuUM, II[0
KyT AMC — 3oBHimHui# Kyt Tpukytauka BMC. 298. Brasiexa. IIpo-
BemiTh xopay BC i ckopucraiiteca Tum, 1o KyT ABC — 30BHIiIIHIN KyT
TpukyTauxka BMC. 299. 10°. 300. 40°, 40°, 100°. 301. 120°, 20°, 40°.
306. 56°, 56°, 68°. 308. Brasigrka. OnycriTs i3 BepimuHa A i B Bucotu
TpukyTuuka ABC. 309. Brxasieka. Uepes cIiIbHY TOUKY KiJl IPOBEIITH
ixHi0 cmisbHy moTuuyHy. CKOpHCTAaBIINCS KJIIOYOBOKO 3amavdero . 9, 1o-
BeIiTh, IO POBTISAYyBaHi XOpaAu mapajejbHi CIiJbHIN MOTHUYHIN.
310. Brasieka. /MBD = /MBC + /CBD = /MBA + /BAC = /BMD.
311. Illyxame 'MT — naBi myru, 3o0paskeHi Ha pucyHrky 242, 3a BuU-
HATKOM TOUuOK A i B. Brasiska. IIpoBenits nBa npomeni AC i BC rTak,

mo L/BAC = ZABC = 90° — %. Hexaii 11i mpomeHi mepeTMHAIOTHCS

B Toutti C. OueBumgHoO, 1110 ZACB = o.. OOUIIITH KOJO HABKOJIO TPUKYT-
Huka ABC. BUKOHABIIN aHAJOTIYHY ITOOYAOBY B iHIII MiBILIOIITUHI
BigHOCHO mpamol AB, orpumaiiTe TpukyTHUK ABC,, HaBKOJO AKOTO
Tesx onumIiTe kojo. Jdyru ACB i AC,B, 3a BUHATKOM TOUOK A i B,
e mykauum I'MT. 313. Brasieka. CropucraiiTecs pesyJbTaTaMu 3a-
maui 311. 314. Brasieka. Hexait O — Touka IepeTHUHY [IiaromaJjeii
napasiesorpama ABCD, Ttouka M — cepenuaa ctopouu AD (puc. 243).

Tomi OM :%AB. Tpukytauk AOD mokHa moOyayBaTu (ZAuB. 3ama-

uy 313). 316. Brasiexa. CkopucraiiTecs KJIHOUOBOIO 3amauero 1 m. 9.
317. lllyxkaue I'MT Bugisiero Ha pucyHKy 244 cUHIM KOJIHOPOM.

B C
0
A B A B
A i D

Puc. 242 Puc. 243 Puc. 244
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A
B
0 M
C : B A C
AN v
D
Puc. 245 Puc. 246

318. Brasisxa. /DCB = Z/DAB = /1 (puc. 245). Togi ZOCD = /1 + /2,
ZCOD = /1 + ZACO. Ilpore LACO = /2. Orxe, ZOCD = ZCOD.
319. Brasisxa. Hexaii Binpisku AA, i CC, nepeTuHaroTsCA B Toumi M.
O6uncaite kKyr C,MB,, cKOpUCTaBIIUCA pe3yJbTaTaMu sagadui 297.
320. Brasisra. IlobyayiiTe Koo i3 merTpom y Touni O, i paziycom,
AKUI fopiBHIOE pizHUIi paniycis nanux kin. IIposexits yepes Touky O,
IOTUYHY 0 mobymoBamoro Koja. 321. 1) Brasiexa. Hexaii Touka O —
IEeHTpP BOMCAHOTO Koja TpukyTuuka ABC, y askomy Bigomo KyT B i cTo-

pouy AC. ToBenits, mo LAOC = 90° + %LB. Y tpurkyraury AOC Bigo-

Mo ctopoHy AC, Kyt AOC i Bucoty, nposeaeny 3 Bepmunu O (pazmiyc
BIIMcaHoro Koia). [lani gus. samauy 312; 2) Brasieka. Ha pucyury 246
3o00paskeHo TpukyTuuk ABC, y akomy Bigomo cropony AC, xkyT B i me-
niamy, mpoBemeHy nmo cropoum BC. IlpoBenith cepemuio jdinito MN
rpukytuuka ABC. Togi Z/ZNMC = ZB. Ilo6yayiite TMT Touox X Takux,
mo ZNXC = £B. 322. 9 cm, 10 cm, 11 cm. 323. P, + P, + P,. 324. IIpa-
MOKYTHHI# a00 piBHOOEIPEHMIA.

10. OnucaHe Ta BIucaHe KOJIA YOTUPHUKYTHUKA

342. 90°. 343. 6 cm. 347. 88°, 74°, 92°, 106°. 348. 62°, 118°.
350. 196 cm. 351. 6 cm. 352. 60°, 120°. 353. % Brasisexa. [JoBemiTs,

10 KYT MiK JiaroHaJiiio Ta 0iJbIIIOI0 OCHOBOIO Tpamellii mopiBaioe 60°.
Hami ckopucraiiTecsa KJIOUOBOIO 3amauero . 8. 354. 6 cm. Brasiska.
JloBemiTh, 1110 IEHTP KOJa, OIIMCAHOTO HABKOJIO TPAaIlellil, € cepeJuHOI0
6inpioi ocHoBu. 355. Brasiska. ONUIIITh KOJIO HABKOJJIO YOTUPUKYT-
auka CMKB. 357. 30°. Brxasigka. [loBemiTh, 1110 HABKOJIO YOTUPUKYT-
Huka AMOK Mo)XHa OIlMcaTH KO0JIO, i CKopucTaiiTecss TUM, 110 Oicek-
TPUCHU TPUKYTHUKA ITePETUHAIOTHCA B OAHiM Toulli. 358. 60°. Brasigka.
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ITosumaumBiu /N = o, BupasiTs uepes o KyT AOB. 359. Brasiska. [o-
BeIiTh, II[0 HABKOJO UYOTUPUKYTHUKA ACBO MOXHa OIHCATHA KOJIO.
360. Brasiskxa. HoBenmiTh, 1m0 KyT CPB He 3MiHIOE CBOEI BEJIUUYUHU.
361. Brasiexa. CkopucraiiTeca TUM, 110 B IPAMOKYTHUX TPUKYTHUKAX
APK i AM@® roctpi kxytu APQ i AMQ@ piBHi. 362. Brasiska. Touxku A,
C, A, iC, nexars Ha Koii 3 giamerpom AC. CropucraiiTecsa THM, IO
CepeIuHHUN TMEepPIeHIUKYJIAP XOPAW HPOXOAUTh Uepes3 IEeHTp KoJa.
363. Brasigxa. [loBemiTh, 1110 cepenHs JiHiaA maHoi Tpamerii fopiBHIOE
cyMi paziyciB moOymoBanux Kin. 366. 128°.

§ 2. MopibGHicTb TPNKYTHUKIB

11. Teopema ®aneca. Teopema mpo mpomopiiiiHi Bigpisku

386. 30 cm. 388. 12 cm. 389. 4 cm. 390. 6 cm, 45°. 392. 20 cm, 24 cMm.
393. 5 cm, 10 cm. 395. 8 cm, 12 cm. 397. 6 cMm, 5 cMm, 6 cm. 398. 15 cwMm,
12 cm, 21 cm. 399. 15 cm. 402. 45 cm. 404. 21 cMm, 15 cm. 405. 45 cwm,
18 cm. 406. 30 cm, 50 cm. 407. 7 : 9. 408. 3 : 5. 409. 9 cm. 410. 50 cm.
411. 3 : 5. Brasiskxa. IlpoBeniTs uepes Touky K mpaMy, mapajieIbHY
apamiit AM. 412. 1) 3 : 7. Brasiska. IIpoBeniTs uepe3 Touky M mpamy,
napanenbHy npamiit BK; 2) 2 : 3. Brasiska. IIpoBeaits uepe3 Touky K
npamy, napauenabry npamiiit CM. 413. Brasiska. CkopucTaiiTecs TUM,
1110 cepenHs JIiHiA Tpamerii aijuTh giaronaasb HaBmia. 415. 2) Brasiska.
Hexaii namo kyt ABC. IIpoBenits npamy OK, napanenbuy npomenio BC
(rourka K Hajxe:xXuTb ctopoHi AB). Ha mpomeni KA mosnaute Touky M
Tary, mo MK : KB = 2 : 3. 416. 3) Brkasigka. IIo0yaytiTe TIpAMOKYT-
Huil TpukyTHUK BDK, y akomy Karer BD mopiBHIOE HaHi#i BUCOTI,
a rimorenysa BK — paniii memiani. 3a manum KytoMm i kKyrom BKD
3HAWAITH KYT MidK ABOMAa MeniaHaMu TPUKYyTHUKA; 4) Brasieka. Hexait
ABC — mykaHUWIl TPUKYTHUK, Mefdianu AA,, BB, i CC, axoro mepe-
TuHaThcA B Touni M. Ha npomeni M B, mosHauTe Touky F Tak, 1106
MB, = B,F. Tpukyraux MCF moxHa o0y IyBaTH 34 TPEOMAa CTOPOHAMH.
417. 2) Brasiexa. Hexait ABC — mrykaHuii TPUKYTHUK, MefiaHu AA,
i CC, axoro neperunaimoTsca B Touni M. Tpukyrauxk AMC moxxHA 1O-
OynyBaTu 3a ABOMA CTOPOHAMU Ta BHUCOTOIO, IIPOBEIEHOIO IO TPEThOI
cropouu. 419. Brasisxa. [IpoBeniTs uepe3 Touky C IpaMy, mapaaeabHy
npawmiit BD. Hexaii mpoBeJjeHa psAMa IepeTuHae cTopony AB y Tourti E.
HoBenith, 1mo BC = BE, i ckopucraiitTeca TeOpeMoi0 PO MPOMOPIiHi
Bigpisku. 420. a. 421. 11 cMm.

MpaBo ans 6e3onnaTHOro po3milleHHs NiapyYHKKa B Mepexi IHTepHeT mae
MinicTepcTBO OCBiTH | Hayku YkpaiHu http://mon.gov.ua/ Ta IHcTUTYT MoaepHisauii 3micTy ocBiTu https://imzo.gov.ua



Bignosizi Ta BKasiBkm 40O BNpaB 199

12, IToxiGHi TPUKYTHUKHN

432. 33 m. 439. 6 cm. 440. 9 cm. 441. 40 cm, 60 cm. 442, 36 cwm.
443. 8 cm. 444. 4,8 cm. Brasigka. Uepes BepIIUHY A IPOBENITH IPAMY,
napayenbny npamiit BD. 445. 6 cm, 12 cm. 446. 36 cm. 447. 1) 30°,
30°, 120°; 2) 30°, 60°, 90°.

13. Ilepma o3HaKa MOAIOHOCTI TPMKYTHUKIB

463. 6 cm, 30 cm. 464. 10,5 cm, 13,5 cm. 467. 42 cm. 468. 10 cm, 14 cm.
469. 12,5 cm, 3,5 cm. 471. 12 m. 475. 24 cm. 476. 16 cm. 477. 16 cMm.
478. 5 cm. Brasieka. IIpoBeniTh uepes TouKy P miameTp KoJia Ta CKO-

pucraiiTecsa KJIOUYOBOIO 3amaueio 2 1. 13. 479. 10 cm. 480. 27 cwm.
481. 2) 36 cm. 482. 10 cm. 483. aa+hh' 484. 27 cm, 15 cm. 485. 1) 20°,

160°; 2) 50°, 130°. 487. 18 cm.

14. JIpyra Ta TpeTsa 03HAKM MOTiOHOCTI TPMKYTHUKIB

496. 18 cm, 30 cm. 497. 50 cm, 20 cm. 498. 6 cm. 500. abb. Brasiska.

a+

HoBenits, mo AKBM ~ AABC i3 koedinierTom monibHocTi ﬁ.

501. 6 cm. Brasiska. [losexnits, mo AABC © ABDC. 502. Brasiska.
Hosexnits, 1mo AAHC © AABD 3a apyroi0 03HAKOIO IOAi0OHOCTI TPUKYT-
Hukis. 3Bimcu LACH = Z/ABD. 503. Brasiska. [loBefniTh, 110 3 momxio-
HOCcTi TpukyTHUKiIB BMC i CMK BuniuBae mOAiOHICTb TPUKYTHU-
KiB ABM i KAM. 505. Brasisxa. Hexail Koja IepeTUHAIOTHLCSA B TOU-
kKax E i F. [Ina nBox map xopa AB i EF, CD i EF 3acTocyi#iTe KJIIOUYOBY
sagauy 2 m. 13. 506. 9 cm, 14 cm. 508. 10 cm.

§ 3. Po3B'siayBaHHS NPSIMOKYTHUX TPUKYTHUKIB

15. MeTpuuHi CIiBBiTHOIIEHHA B NMPAMOKYTHOMY TPUKYTHUKY

514. 15 cm, 20 cm. 515. 30 cm, 24 cm. 516. 245 cm, 45 cwm.
517. 14,5 cm. 518. 62 cm. 519. 12,5 cm. 520. 12,8 cm. 521. 2,5 cMm.
522. 196 cm. Brasieka. JoBeniTh, 110 KiHIli 6iuHOI CTOPOHU Tparelrii

Ta IEHTP BIIMCAHOTO KOJIA € BePIIMHAMU IPAMOKYTHOTO TPUKYTHUKA.
523. 18 cm. 525. 7 cm, 14 cm. 526. 14 cm. 527. 74°, 74°, 74°, 138°.
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16. Teopema ITiparopa

a\/g 2h c
5 545, av2. 546. N 547. N
548. a) J6 cMm; 0) J3 cM; 8) 42 cm. 549. a) V2 cMm; 6) 1 cm.
550. 4/5 cm. 551. 4410 cm. 552. 4413 cm. 553. 445 cv. 554. 10 e,
10 cm, 12 cMm. 555. 40 cm, 25 cMm, 25 cm. 556. 20 cm. 557. 20 cwm.
558. 24 cm. 559. 1,5 cMm, 22,5 cm. 560. 8 cm, 6 cm, 10 cm. 561. 6 cwm,
2473 cm. 562. 168 cm. 563. 200 cm. 564. 20 mixris. 565. 810 cwm.
Brasisxa. JoBeniTe, 1o 6iuyHa cTopoHa Tparmnerii fopiBHOE il OiabImii
ocroBi. 566. 1243 cm. 567. 2165 cm. 568. 125 cm. 569. 128 cwm.
Brasiska. CrkopucTaiiTecs BJIaCTUBICTIO OiceKTpuCU KyTa TPUKYTHU-
Ka Ta 3HAWAITL BigHOIINEeHHs O0iYHOI CTOPOHH OO IIOJIOBMHU OCHOBH.
570. 162 cm. 571. 54 cm.  572. 8410 cu.  573. 10 cMm, 413 cMm,

273 cm. 574. 26 cv. 575. 3% dyTa.

542. 13 cm. 543. 10 cm. 544.

17. TpuronomerpuuHi (PyHKIil rocTporo Kyra
IPAMOKYTHOTO TPUKYTHHUKA

595. 45°, 135°. 598. 1) 1; 2) 0. 599. 0,28; 0,96; % 600. % Brasiexa.

. . . . AC _ AM _1

3 moxiouocTi TpukyTHUKiB AMC i BDC BUILINBAE, 10 B¢~ BD "3
6 . . KC BD .

1.-. B . , —=—=,602.B .

60 - kas3ieka. CkopucTaiiTecsa TUM, 110 ac 60 Kasiska

I3 Touku F omycTiTh mepHeHAUKYJIAP Ha Bigpiszoxk ED. 3HalgiTh TaH-
reucu KyTiB E i B. 603. 3 cm. 604. 12 cm. 605. 14 cMm.
18. Po3B’a3yBaHHA NPIMOKYTHUX TPUKYTHHUKIB

618. 45°. 621. 2a, a+/3. 622. a, av3. 625. 8 cm. 626. 16 cm. 627. 15 cm.
h h h

628. 442 cm. 629. —"—. 630. -1 , — . 631.a tg o,
sino cosa sinocosa
COSE
¢ 4 sin ¢. 632. ,dtg & 633 2 2 2" @34 B3
cosQ 2cos% 2 sina sin% cos% 2

635. %‘E) 636. 243 cm, V93 cm, V181 cm. 638. SA = 86°,
/ZB =111°, ZC = 94°, /D = 69°. 639. 18 cMm, 21 cwMm.
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§ 4. MHorokyTHUKW. lNnowa MHOroKyTHMKa

19. MHOTOKYTHUKH

654. 3) 655. 12 cropim, 1800°.

658. 150°, 60°, 150°. 659. I[’9ITUKYTHUK.
660. Brasisexa. Hexait ABCDEF — T1eCTUKYT-
HUK, KOKHUHN KyT AKoro mopiBHioe 120°. dxio
F N E npoBectu ciury MN (puc. 247), To cyma KyTiB
n’atrukytrauka ABMNF popiBaioBaTuMe 540°.

Toni cyma KytiB BMN i FNM nopiBaioe 180°.

Puc. 247 662. 80 cu. 663. (26+10+/13) cv. 664. 35 e

n(n-3)
—a

20. IToHaTTAa miaomi MHOrOKyTHUKA. IljIoma NpaMOKyTHHKA

674. 0,000126 H. 675. 12 000 H. 676. d? sin o cos a. 677. 7543 em2.
686. YV 2 pasu. 687. dKoxmoro, abo aBa, abo tpu. 688. Hoxmoro ado
aBa. 689. 504 cm?. 690. 30 cm. 691. Brasiska. IloGynyiiTe IPIMOKYT-
HUI TPUKYTHUK, KATETH AKOT0 JOPiBHIOIOTH CTOPOHAM JaHUX KBaapa-

TiB. 692. Brasiexa. CTopoHa IMIyKaHOTO KBaapara x =+ab. 694. 24 cm.
695. 2 cm.

21. IInoma mapaJjesorpama

704. 1) IBa posB’asku: 4 cm i 9 cm; 2) oguH pPO3B’sI30K: 8 cM.
705. 300 cm2.  706. 120 cm2.  707. 1083 cm2.  708. ab sin o.

709. 64 /3 cm2. 710. 1402 cm?. 711. 37,5 em2. 712. \F

715. 360 cm?. 719.1: 7.

. 714. 72 cm?.

22. IInoma TPUKYTHUKA

200

732. == em’. 733, 11V3 cm2 734. 170 cm2?. 735. b® sin o cos o.

736. b tg 5 B 737, 4 ‘f .738. <. 739. @ e, 740. 96 e, 741. 108 .

742. 768 cm?. 744. 52 cM. 745. 336 cm?, 746. 1080 cm?. 757. Bra-
3ieka. Ypaxyiure, mo TpukKyTHUKU ABX i AXM maioTh CIiJIbHY BH-
cory. Taky camy BaacTuBicTb MaioTh i TpukyTHuku CBX i CXM.
758. 120 cm?. 759. 20 cm, 6~/10 cM, 2410 cm. 760. 1176 cm2. 761. 9,6 cm2.

4000
762. 3

cm?. Brasiexa. CKOpUCTABIINUCSA BJIACTUBICTIO OiceKTpucu
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TPUKYTHUKA, 3HAUAITH BiHOIIIEHHs 6iYHOI CTOPOHM Ta IIOJIOBUHU OCHO-
4000
3

BU TPUKYTHHUKA. 763. cm?. 764. 19 cm?. Brasiseka. CKopucraiirecs

pesyabraramu 3agau 750 i 757. 765. Brasieka. IlposeniTs mpami AM,
BM i CM Tta ckopucraiiTecsa peayabraraMu 3amaui 757. 766. Bra-
sieka. IIposenits megiany AM. Hexait N — Touka Ha cropoHi BC Taka,
mo AN | DM. dosexiTs, mo npama DN — mrykana. 768. 78°, 78°, 24°,

769. 257 cm. 770. 80 cwm.

23. Ilnoma Tpameii

782. 1083 cm2.  783. 195 cm?.  784. 840 cm2.  785. 132 cm?.
786. 600+/3 cm2. 787. 1640 cm?. 788. (32+32+/2) cm?. 789. 294 cm?.
793. 512 cm2. 794. 192 cm2. 795. 336 cm?. Brasigka. Y maHiii Tpatme-
1ii ABCD (BC || AD) uepes Bepmmry C mposenits npamy CF, mapaeisb-
"y pgiaroHami BD (touka F mamexutb AD), i pOSTJIAHBTE TPUKYT-

23

Huxk ACF. 796. ?’aT. Brkasieka. [loBemiTh, 110 KyT IpU OiJabIIiii

ocHOBI Tpamernii mopisHioe 60°. 797. 156 cm?. Brasiexka. Hexait O —
IeHTp KoJa, BIOmcaHoro B Tpamerito ABCD (BC | AD). dosexits, 1o
TpuKyTHUK AOB € IpIMOKYTHHUM, i 3HAaWAiTh MOr0 BUCOTY, IIPOBEJIEHY
3 Bepruau O. 798. 588 cm?. 799. 2187 cm?. Brasiska. [loBemiTh, 110
JIiaroHaJib JaHOI Tparellii € 6iceKTprcoro KyTa mpu ocHOBi. [aJri ckopuc-
TaiTecss BiaacTuBicTio OicekTpucu TpuxkyTHnKa. 800. 936 cm2. 801. %
Brasisxka. IIpoBenits cepennio ainito M N rtpanernii. [foBexiTs, 1110 Bu-
cotu TpukyTHuUKiB MCN i MND, npoBeneni 3 Bepmuu C i D, mopis-

HIOIOTH II0JIOBUHI BucoTu Tparmerii. 802. 15 cm, 10 cm. 803. 60°, 120°.
804. 38 cm.

BnpaBwu ans noBTOpeHHSs Kypcy reomeTpii 8 knacy

806. 64 cm a6o 74 cm. 807. 10 cm, 18 cm. 808. 60°. 809. a — b.
811. 1) Hi; 2) rak; 3) Hi; 4) Tak; 5) Hi; 6) Tak; 7) Tak. Brasiseka. [lo-
BeliTh, IO TOUKOIO IIePEeTUHY miaroHami ginarbea maBmia. 812. 1) Taxk;
2) rak; 3) mi. 813. 30°, 150°. 814. 40°, 70°, 70°. 815. 45°. 816. 18 cm.

818. 56 cm. 821. 16V3 cm. 823. CD. 824. 70°, 110°. 825. 30°. 828. 80°,

100°, 150°, 30°. 829. 4 cm, 10 cm. 830. 1 : 2. 831. 3 : 4. 832. 2 : 5.
833. 9 cMm, 3 cm, 6 cm. 834. 21 cm, 35 cm. 835. 28 cm, 28 cMm, 16 cMm.

837. aa+bb' 838. 21 cm, 15 cm. 840. 25 cm. 841. 5 cm. 842. 10 cm.
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843. 36 cv. 844. (12J5 +20) cm. 845. 18 cm. 846. 24 cm. 847. 4@ M,
1029 cm. 848. 22 cm. 849. 24/10 cm. 850. 45 cm. 851. a) 2 6) L

3R \/_ . 855. ——. 856. —c sina cosa.

2 l 2
852. 256 cm?. 853. 2d . 854. 2t prR

857. 72/3 cm?. 858. 24 300 cm2. 859. 6 cw.

BIANOBIAI A0 3ABAAHbD «MEPEBIPTE CEGE» B TECTOBI ®OPMI

Homep Howmep 3agaui
3aBJaHHA 1 2 3 4 5 6 7 8 9 10
1 b T A | A B B r A B B
2 b B B B B B r b T A
3 B B B b r B B B T B
4 b B A r A T r 5} T B
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NPEOMETHUN MOKAXYUK

Biuna cropona Tpamenii 44

Bepmuau mHOroKyTHHKaA 140

— — cycigai 140

— YOTHUPUKYTHUKA 7

— — mporuiaesxkHi 7

— — cycigai 7

Bucora mapasenorpama 16

— Tpanerii 44

Bignomrenua ngBox BifgpiskiB 76

BnactuBicTs GiceKTpucu TPUKYT-
HUKa 79

BiractuBocti kBagpara 37

— KYTiB, BOUCAHUX y KoJOo 54

— ONYKJIOTO MHOTOKYTHuUKa 141

— mapaJjiejorpama 15

— nupaMokyTHuKa 30

— piBHOOiuHOI Tpamerii 46

— pomba 34

I'pagycua mipa nyru kosa 53

JliaroHanp MHOTOKyTHUKa 141
— YOTHUPUKYTHUKA &
Hyra xoma 53

KBagpar 37

Kinmens gyru 53

KoedimienT moxionocti 86

KouJio, Brincame B MHOTOKYTHUK 142

—, — B UOTUPUKYTHUK 64

—, OlMcaHe HaBKOJO MHOTOKYT-
HUKa 142

—, — — YOTUPHUKYTHHUKa 63

Kocunyc rocTporo Kyta mpsaMOKyT-
HOTO TPUKyTHUKa 123

Kyr, Bnucanuii y komo 54

— KoJIa IeHTpaabHuit 53

— MHOTOKyTHuUKa 140

— YOTHUPUKYTHUKA 8

Kytu npu ocuosi Tpamenii 44
Jlema mpo mogiOHi TPUKyTHUKKU 86

MeTrpuuHi cHiBBigHOIIIEHHA B IIPs-
MOKYTHOMY TPUKYTHUKY 113

Muorokyrauk 140

—, BIOMcaHuii y Kojao 142

— Heonmykauii 141

—, OIIMCAaHUI HAaBKOJO Koja 142

— onykaumii 141

Muorokyruuku piBHoBesuki 147

OsHaku mapaJsemorpama 23

— momi0oHOCTI TpuKyTHUKIB 91, 102

— OpAMOKyTHuUKa 31

— pomba 34

Ocuosa Tpamernii 44

OcHOBHa TPUTOHOMETPUYHA TO-
ToKHicTE 125

ITapamemorpam 15

ITepumerp MHOTOKyTHHUKa 141
— YOTUPUKYTHHUKA 7
ITepnesguxyasap 117

ITiBkomo 53

Ilnomia mHOrokyTHmKa 145

— mapajengorpama 151

— OpAMOKYyTHuUKa 146

— MIPAMOKYTHOTO TPUKYTHUKA 155
— rpamernii 160

— TpuUKyTHHKa 155

IToni6ui TpukyTHUKU 85
IToxmma 117

IIpoekiria karera Ha rinoteny3y 113
IIpoekiiia moxmmoi 117
IIpamokytuur 30

Pom6 34
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Cepenusa ninia tpamemii 45 TaHreHC TOCTPOTO KyTa MPAMO-
— — TpukyTtHuKa 40 KYTHOrO TpUKyTHHKa 123
Cunyc rocTporo Kyra mpsaMOKYT- Teopema Iliparopa 116

HOI'O TPUKYTHUKa 122 — IIpO MpomopIiliui Bigpisku 77
Cropouu Bixmosigmi 85 — daneca 76
— MHOIOKyTHHKa 140 Tpanenia 44
— — cycigri 140 — mpAMOKyTHa 45
— YOTHUPUKYTHHKA 7 — piBHOGiuHa 44
— — mpormaeskHi 7 Tpuromomerpuuni pyuriii 124
— — cycigui 7 YoTupuKyTHUK 7
CyMa KyTiB OITyKJIOTO Nn-KyTHU- —, BOHCaHUH y Kodo 63

ka 141 — Heomykymit 8
— — YOTUPUKYTHHKA 8 —, OIIMCAHUU HABKOJO KoJyia 64
Cycinmi Bigpisku 6 — omykJuii 8
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HasuanvHe sudanns

MEP3JISAK Apxkagiii I'puropoBuy
ITOJIOHCBHKWM Birasiit Bopucosuu
AKIP Muxaiino CemeHOBUY

TEOMETPIA
Iligpyunur gas 8 kaacy
3aKJIAJiB 3arajJibHOI cepeaHbol OCBiTH

2-Te BUOAHHS, IIepepodieHe

Perxomendosano
Minicmepecmeom oceéimu i Hayku Yrpainu

Bumano 3a paxyHOK JepsKaBHUX KOIITiB.
IIpoma:k 3a60poHEHO

Migpy4Huk Bignosigae OepxaBHUM caHiTapHUM HOpMam i npaBsuiam
«[irieHiyni BUMOrM oo ApykoBaHOi NpoayKuii Ansa giteny

Bigmosimansua 3a Bunyck I'. @. Bucouvka
PenaxTop T. €. [[enma
Oobrananuuaka /[. B. Bucoyvruil
Maxker, XyIoKHE OPOPMJICHHS,

KoM foTepHa 00pobKa imtoctpartiit /[. B. Bucouvbkuil
Texuiunmuii pegaxkrop O. B. I'yavkesuu
Kowmm’torepaa Bepctka C. I. Cegepun
KopekTop A. 1O. Benusa

Dopmat 60x90/16.
YwMm. apyk. apk. 13,00. O6x.-Buz. apk. 12,28.
Tupaxx 211 039 mpum. Bug. Ne 48.
3am. Ne 89

TOB TO «T'imuasis»,
ByJsi. Bocbmoro Bepesust, 31, m. Xapkis 61052
Ten.: (057) 719-17-26, (057) 719-46-80, daxc: (057) 758-83-93
E-mail: contact@gymnasia.com.ua, www.gymnasia.com.ua
Ceigonrso cy6’exra BumaBuuyoi cupasu K Ne 644 sig 25.10.2001

Hanpyxkosauo B npykapsi IIII «Mozpem»,
ByJ. Bocbmoro BepesHsi, 31, m. Xapkis 61052
Ten. (057) 758-15-80
Ceimonrso cy6’exra Bumasanuoi crupasu XK Ne 91 Bixg 25.12.2003
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