I. II. beB3, B. I. beB3, H. I. BnagimipoBa

['eomeTpis

[TigpyyHUK OJisg 8 Kjaacy
3araJJbHOOCBITHIX HaBUYaJbHUX 3aKJagiB

Pekomendosaro MiHicmepcmaeom oc8imu I HaAyKu YkpaiHu

45° D 60°

XapkiB
TOB «®OJIIO»
2016



YOK  514(075.3)
BBK 22.151a721
B36

PekomeHgoBaHO MiHICTEPCTBOM OCBITY | HAYKW YKkpaiHun
(Haka3 MiHicTtepcTBa ocBitv i Hayku YkpaiHu Big 10.05.2016 Ne 491)

BUAAHO 3A PAXYHOK AEP>XABHUX KOLUTIB. MPOAAX 3ABOPOHEHO

EkcnepTn, siki 3aiicHUAN ekcnepTmuay AaHoro nigpyyHuka nig vyac npoBeaeHHss KOHKYPCHOro Biadopy
NPOEKTIB NiAPYYHUKIB A1 YHHIB 8 Kylacy 3arasibHOOCBITHIX HaBYaNlbHUX 3akiagis i 3p0OMAN BUCHOBOK NPO
OOUINBHICTb HAAAHHA NiAPYYHUKY rpuda «PekomengosaHo MiHICTEPCTBOM OCBITU | HAYKW YKpaiHW»:
®inosog /1. I., noueHT kadpenpu anredbpu i MaTtemaTnyHoro aHaniay CHY imeni Jleci Ykpainku,
KaHanaaT disnko-MaTeMaTUYHUX HayK;

Carniko H. O., METOAMCT METOAMYHOIO KabiHETY BifAiny OCBiTU 3a4enuniBCbKOi PaiOHHOI fepXKaBHOI
afaMmiHicTpauii XapkiBcbkoi o6nacTi;

KoxaH O. I1., Buntenb yb6eHcbkoro HBK «wwikona-rimHasis», BYMTEb-METOANCT.
HaykoBwuii peLeH3eHT
Henin €. I1., npodecop kadenpu mareMaTnkmn XapkiBCbKOro HaL,ioHaIbHOro neaaroriyHoro
yHiBepcuTeTy imeHi I. C. CkoBopoaun

Beess . .
536 feomeTpia : nmigpyy. onsa 8 k. 3arasbHOOCBIT. HaBY. 3aki. /
I. M. Bess, B.T. bess, H. . Bnagimipoa. — X. : ®OJ1IO, 2016. — 272 c.

ISBN 978-617-7012-32-9.
YOK 514(075.3)
BBK 22.151a721

Yci npaBa 3axuuleHi. XXogHa 4acTuHa, eneMeHT, iges, KOMNO3ULiMHUA Niaxig ubOoro BUAAHHSA
He MOXYTb OyTV KOMiliOBaHMMU 4n BiATBOPEHUMU B Byab-skin dopmi Ta Byab-skumMu 3acobamm —
Hi @NeKTPOHHMMMU, Hi POTOMEXaHIYHMMUK, 30KpPEMA KOMilOBaHHAM, 3anncomM abo KOMM’ toTEPHUM apxiBy-
BaHHSM, — 6€3 NMMCbMOBOr0 A03BOJY BUOABLS.

HaB4yanbHe BUOAHHA

BEB3 puropivi MNetpoBuy
BEB3 BaneHTtuHa lpuropisHa
BJIAZJIMIPOBA Hatanis lpuropisHa

rEOMETPIHA

Migpy4HrK ana 8 knacy 3aranbHOOCBITHIX HaBYaIbHUX 3aKNaaiB

PepakTop T. [1. Epecbko, TexHIYHWIA pepakTop /1. I. AneHiHa, XyaoxHin pepaktop 1. B. LLUnpHiH,
ausariHep obknaaunHku 1. B. LLnpHiH, komm’toTepHa BepcTka 1. B. LLUnpHiH, kopekTop M. C. XKy4eHko

ABTOpPW iNtOCTPALLiiA, BAKOPUCTAHWUX Y MiAPYHHUKY:

Aleksandr Ugorenkov, Alexander Tkach, Alina Abarinova, Alisa Foytik, Andrea Donetti, Andrii Didenko, Ann Triling, Antonio Abrignani, Antonio
Abrignani, Catherine Murray, Engin Korkmaz, Enrique Ramos Lépez, Erwin Wodicka, Evgeny Govorov, Gagik Grigoryan, Gary Elsner, lllia
Uriadnikov, llona Baha, Jo Ingate, Katarina Pantelic, Katarina Paunovic, Katarzyna Biafasiewicz, Kirill Cherezov, Kseniia Kavun, La Fabrika

Pixel s.I., Larry Malvin, Lech Saloni, Leonid Meleca, Liudmyla lermolenko, Marek Slusarczyk, Marina Grau, Marina Lazinina, Martin Pfetscher,

Maryna Gurzhi, Melissa Mercier, Olga Buiacova, Oliver Sved, Oxana Lebedeva, Pavel Kniazev, Quentin Rutsaert, Ratina Thongteeka,

Santalucia Art Inc, Sergey Peterman, Stanislav Perov, Svetlana Petrova, Tatiana Kalashnikova, Tatyana Parfyonova, Tetiana Zhabska,

Tomaz Kure, Vaclav Zilvar, Vadim Ratnikov, Vadym Dumanchuk, Valerijs Kostreckis, Vladimir Zhuravlev, Yosef Yakovlev, Yuriy Kobets,
Anekcangp byyaka, Bagum Capgosckuii, EBrennii Ckpunko, Hukuta KyabmeHkoB, Pesena KocTeinesa, Cepreii Yaiiko, KOpuii Maiibopoaa

dopmat 70x 100 V6. YM. Apyk. apk. 22,032 + 0,324 dop3al.
06n.-8ua. apk. 20,90 + 0,55 dpop3sau,. Haknan 29 550 np. 3am. Ne

TOB «d0J110» Binnpykosaro TOB «Jlarota».
CainouTBo «[1po BHECeHHs1 cyd’ekTa BUAABHMYOI cripa- CBifOUTBO NPO BHECEHHS CyD’eKTa BUAABHUYOI CripaBsu
BV [10 AEP>KaBHOIO PEECTPY BUAABLB, BUrOTOBJIOBAYIB [0 [lepXXaBHOrO PEECTPY BUAABLLB, BUrOTIBHYKIB
i po3noBcioAKYBaYiB BMAABHMYOI MPOAYKLi» i pO3MNOBCIOAXYBaYiB BUAABHNYOI Npoaykuii cepia AK
Cepis JK Ne 4935 Big, 13.07.2015 p. 3a Ne4993 Big, 13.10.2015 p.

04050, m. Knis, Byn. MenbHukoBa, 49, od. 36,
Ten. 8 (044) 290-90-16.

© besaT. ., bessB.TI., Bnagimiposa H. I, 2016
© BupaBHuunii gim «OcBiTa», opuriHan-makeT, 2016
ISBN 978-617-7012-32-9 © TOB «®0OJ110», 2016



WUarobri
bocoMukLacHuKiL
uw Bocomukiacruul!

IILOMY POIIi BU ITPOIOBIKYETE BUBUATH I'eOMETPil0 — ONHY 3 HalIaBHIITUX
i mikaBux raayseil mareMaTuku. ['eomeTpia mocTifiHO po3BUBAJIACH, SIK
3a (hopMOI0, TaK i 3a 3MicToM: 30arauyBaancs ii Teopii, yA0CKOHAIIOBAINICS
cmoco0u MTOBeleHHS i poamupioBaiuca cepu 3acTocyBaHb. Bif BuMipioBaHHSA
3eMJIi, uepes akcioMy ImapajieJbHOCTI 1 KBaapaTypu Kpyra QO CaMOIIOAiOHOCTI
i ppakrTaniB — TaKuU MIJIAX IIPOUIIJIA TeOMEeTPis 3a yac CBOIO PO3BUTKY.
Baymaiitecs y cioBa Bimomoro apxiTexropa Jle Kop0iosne:
<A gymane, we nixeur go menepiutibolo uacy mu e s b maxuid
1eomempunral nepiog. ‘Bapino nemipkybamu npe muryie, 31aga-
nmw npe e, we Oylo pariute, I ML OYgemeo npuIoLOMULenl 1Mum,
we nabkeuuunut cbim — ue cBUn 1eomempli wucimor, ICMuHHOL,
oezgorannol b nauux ouax. Yce nabkoio — 1eomempia. ‘Hixour mu
He OQuiLiL TMAK 9CHO ITAKUX PopM, 9K KPYr, NPIMOKYITIHUK, KT,
WGy, Kyaq, bukenanux max bupaine, 3 Maxelo CYMAHHICITIO

I mak bGnebreno».

SKI10 MU X0UeMO 3 IPUPOI0I0, OTOUYIOUMM CBiTOM KUTH B 3JIar0Mi, TO MaE€MO
nobpe po3yMmiTu #oro, a oT:Ke, i reomerpiio.

T'eomeTpia moTpibHa Bcim: iHMKeHepaM, apxiTeKTOopaM, KOHCTPYKTOPaM, Xy-
IOKHUKAM, KpecasapaM, CTOJIIpaM, caiocapsaM, TOKapsaM, KpaBIIM Ta 6araTboM
iHmMMM (haxiBIAM. 3aCTOCOBYIOTH 3HAHHSA 3 TeOMeTPii Oy i BeTbHUKY, MOPEILIaBII,
BiliCbKOBi, MUTIIi, aCTPOHOMH i HaBiTh KOHAUTEPU. AKY 0 HAYKY IJIsI BUBUEHHS
B MaliOyTHbOMY BU He o0panu, y AKiif 61 raaysi He mpalffoBaJiu, JJs BUCOKUX
pesyJbTaTiB MOTPiOHI rapHi 3HAHHS 3 reoMeTpii.

Y BenuuesHomy cany I'eomeTpii KOKHMUHE MosKe Ai6paTu cobi OyKeT 3a cMaKoM:
CTPOTi TOBeAeHH i IpaKTUYHi 3aCTOCYBaHH, IIUTATA BUBHAYHUX MaTeMaTUKiB
i opuriHanbHi 3a7a4i, TOHATTA CydYacHOI MaTeMaTUKM Ta iCTOPUYHI BigoMocCTi.
Y 8 kjaci Bu osHaiioMuTeCs 3 PisHUMH BUAAMHU YOTHUPUKYTHUKIB i IX BaacTu-
BOCTSAMM, PO3IJISTHETE BIUCAHI Ta IEHTPaJbHI KyTH, BIIMCAHI ¥ OMMCAHI YOTHU-
PUKYTHHKHM Ta iHIII MHOTOKyTHuUKU. O3HaiioMuTecs 3 ABOMA IIePJIUHAMU I'€0-
MeTpii — Teopemoio Paieca i Teopemoro Iliharopa. Posrasauysiu moai6HiCTh
TPUKYTHUKIB i 1romnti iryp, Bu mepeKkoHaeTecs, HAaCKIJIbKY IIMUPOKO reoMeTpisa
BUKOPUCTOBYETHCA B HAIIIOMY JKWTTi.

3amnpoiiryemo Bac y cBiT 'eomerpil — guBHHIii, meapuii, JOCKOHAJINHA, TiCHO
moB’szauuit 3i ceitamu IIparmi, Posymy, Mucremnrsa. CrnomiBaemocsi, Ifo HaIll
OiAPYYHUK CTaHe BaM JOOPUM IIOMiUHMKOM B OIIaHyBaHHI FeOMEeTPUUYHNX 3HAHD,
y HaOyTTi HOBUX YMiHb i JOCBiAYy, Y TapMOHITHOMY PO3BUTKY BAaIlIol 0COOMCTOCTI.

Abmopu



Ak npauyoBaT 3 NIAPYYHUKOM

JZopori BocbMuknacHuku i konerun!

Bu TpumaeTe y pykax HOBU Nigpy4yHUK reoMmeTpii. ABTOpK CnoaiBaloTbCs, WO LS
KHMXKaA CTaHe AN Bac HaAiMHUM MOMIYHMKOM i nopagHuUKoMm. NponoHYyEMO CBOE-
PigHY HaBirawito MOro CTopiHkamu.

BaroMmnm MOTMBOM i rapHUM CTUMYJSIOM OJ1 HABYaHHA € BiZOMOCTI Npo TBOP-
LiB reoMeTpii Ta Npuknagm npakTU4HOro 3aCTOCYBaHHA HaB4yasIbHOro mMarepiany.
BucnoBnioBaHHS BMAATHUX MATEMATUKIB MOXYTb CTaTu OJiS Bac AOPOrOBKa3OM
He JiMLle Yy HaBYaHHI, a M Ha XUTTEBOMY LUSAXY.

Ha no4atky KOXHOro po3ainy nofaHo KOPOTKUIN Ornsa, Moro 3MiCTy YKPaiHCbKOO
Ta aHrNincbkKo MOBaMM, a TakKoX MNpuknagun matepialbHUX 00’€KTiB, MOAENsAMU
AKNX € reOMEeTPUYHI dirypu.

) BwuBvaoun TeopeTudHWn maTtepian, 3BepTaiTe yBary Ha C/0Ba, HaOpyKOBaHi
m WpnpToM, — LEe HOBI reOMeTPUYHiI TePMiHU. By MOBUHHI yCBIZOMUTH,

LLLO BOHM O3Ha4yaloTb, i 3anamMm’atatu ix.

§ 7. BIWcaHi it ONMCaHi HOTVPHKYTHUKI 55

3 MPAMOKYTHUK,
§ pom6 i kBapgpaT [ TEOPEMA | 16|

y Tocyma
0 NEXHMX CTOPIH CyMi ABOX iHWIMX i pil
Hapasesorpam, yei yrs soro mpmsi, Hammm(m 28). AROBEAEHHS. e
TlapaseorpaM, y SKOTo BCi CTOPOHH PiBHi, HASHBACTLCH POMOOM (Mat. 29). Hexait wornpuryTank ABCD onncanmii HABKOJIO 4 K B
PowG, yei Kyrn AKoro npami, HasusaeThea KBagpatom (man. 30). Mosna xoxa. Jlosesemo, mo AB + CD = BC + AD (wan. 87). 7 ‘
CcKagaTH i TaK: KBaJpaT — Ie NPAMOKYTHME, yCi CTOPOHH SIKOTO PiBHi. Tlo3HAYMMO TOYKH JOTHKY CTOPIH YOTHPMKYTHHKA T M
¢ 110 BrIHCanOTO Koa OykBamu K, M, P, T. Ockimskn
. BiADISKM JOTHUHUX, NPOBEAEHUX 3 OAHici TOUKM L
B ¢ B ¢ 20 Koma, pisi, 10 AK = AT, BK = BM, CP=CM, D
DP = DT. Jlofasimu nousienso sei mi pisuocri, gic- P c
B D
A D
) 4 L AN AONUTAUBUX
B
P Onyknuit 4oTupunkyTHUK ABCD, y sikoro AB = BC
Maun. 28 Maun. 29 Maun. 30 N
i CD = DA, HaauBaioTb gensroigom (man. 34). Ljia-
roxans BD Takoro AensToina po3busae Horo Ha asa
. . piBHi TPUKYTHUKM, & aiaronans AC — Ha 18a pisHo- A c
TIpSIMOKYTHUK, POMG i KBAAPAT — OKPEMi BUAN Napanenorpama, Tomy GeapeHi TpUkyTHKY. CNpoGyiiTe AOBECTH, 1O Aia-
BOHM MaIOTL yCi BnacTMBOCTI napanenorpama: FOHai TAKOTO HOTUPUKYTHYIKA B3AEMHO NepneHam- —
* AiaroHans ANTL AOro Ha ABA PIBHI TPMKYTHUKY; KyNAPHi | OAHA 3 HYX NPOXOAUTE YEPe3 CepeuHy
* NpoTUREeXHi CTOPOHY piBHi; [IPYroi. Y41 MPaBIbHE 0BEPHEHE TBEPIKEHHS: SKLLIO
* NPOTUAEXHI KYTH piBHi; B3aEMHO
* cyma kyTis, AO OAHIET CTOPOHM, 180°; Hi | OIHA 3 HUX IPOXOATH YEPE3 CePeaNHY APYTOi, D
* AiaroHani TOYKOIO NEPeTUHY AINATLCS HaBNin. TO TAKWIA YOTUPMKYTHUK — AENLTOIn?
" v Man. 34
Tlle opuy BasKIMBY BIACTUBICTL TPAMOKYTHHKA OBEIEMO K TEOPEMY.
TEOPEMA |5 |
[ [Lliaronani npsiMoKyTHUKa piBHi. }
MPAKTUYHE 3ABAAHHS
MOBEJAEHHS. ) ) »
84. Tlrypmanu kopaGis napaessi npsvi na MopebKii
SAxmo ABCD — npsivokytauk (var. 31), B c KapTi rimifior
TO . = aDi 3a ABOMA KaTeTaMu). (man. 27). 3pobirs Mogens mapategbrux imifiox
y i MOKaXiTh, AK HAMHM KOPHCTYBATHCEH. —
Maun. 27
Ilikay BracTueicTs Mae pom6. JloBegeMo
ALAYI Il NOBTOPEHHS
ii sk Teopemy. A o U
Maz. 31 85. Bidxpuma sadava. BuaiifiTs HePHMETp HOTHPUKYTHUL, AKILO HOTO CTO-
ponn nponopuiiini uucaam 3, 5, 6110, a .. .

(2)

‘ XupHuin TeKCT B KBagpaTHUX ny)KKaxT— LLe BNacTMBOCTI | Teopemun, AoBe-

JEHHS AKX MoJaHO HMXYe.
KiHeub noBeaeHHs TeopeMu No3Ha4YeHo ‘ YepPBOHUM KBagpaTUKOM. ‘3ene|-|v|M
KOJIbOPOM | MO3HAYEHO O0BEAEHHS, fKi He € 0OOB’AKOBUMU A1 BUBYEHHS.

Y koxHOMy naparpadi nigpyyHuka € pyopvka |«dna gonutnuBux». BoHa mic-

TUTb 0O4AaTKOBMI MaTepiasn, aapecoBaHnin 3aLiKaBIEHNM YYHSAM.




Migpy4yHUK MIiCTUTb BAPaBM PI3HUX PIBHIB CKNagHOCTI. € 3apadi ong ycHoro
pPO3B’A3yBaHHSA Ta MNOBTOPEHHS, 3agadi piBHiB A i b Ta nigBuLeHoi CkNagHOCTI.

3auikaBagaTb Y4HIB i B‘-II/ITeJ'IiB‘BiAKpVITi 3apavi Ta NnpakTUYHi 3aBOaHHA.

Y py6pui|«BukoHaemo paaowﬂaseueHo 3pasku pPo3B’A3aHb BaXJIMBUX
BMAiB 3agay. KOpMcHO 03HAMOMUTUCS 3 HUMMK Nepen BMKOHAHHAM AOMAaLUHIX
3aBAaHb, HOMEepU SKMX BUAOINEHO 6/1aKUTHUM KOJIbOPOM.

HanpukiHLi KOXXHOro po3ainy € pyopuku ‘«Sap.aqi 3a rotoBUMM MamoHKaMM»T

CamocTiiiHi po6oTu| i3 pi3HOopiBHEBNMW 3aBaOaHHAMMU, | TecTOBi 3aBoaHHA | i

‘Tunosi 3apaui AN KOHTPOJIbHOT POGOTU | TPbOX PiBHIB CKIAAHOCTI.

42 Poaain 1. YOTMPUKYTHUKN Poagin 1. YOTUPMKYTHUKM 63

BuKoHAEMO PA3OM TECTOBI 3ABAAHHS 2

© XKyru mpu ocnosi pisnoGiunoi Tpanenii pisui. Jloseirs.

8 Buaiiite nepuverp tpucyrmika, axmo joro  a) 15 cx; B 7,5 o
® Hexaii ABCD — tpanenis, y sxoi AB = CD. Ilosenemo, mo ZA=/D

eris I " cepepui i gopiBmioiors 3 ey, 5emiTem.  6) 30 ey 1) 7w

(wan. 62). TIposenemo sixpisox BK, napanemsmmit CD. Ockisxn BC | KD

i BK || CD, 10 BCDK — napazexorpau, BK = CD = BA. Orxe, »ABK — Pagiyc Koxa, BINCAHOTO B KBAZPAT 3i cTopo- @) 2 ¢M;  B) 8 e 1
piBnoGeapennii, Tomy ZA=/BKA. ZBKA=/D — sx signosiami xymu, 110 4 cat, mopimHIoct O 4o 1) 6om

yrBopeni ciunoio KD i3 napaxensaumu npsimavu BK i CD. Tomy ZA= /D, : : ’ .

|| 0 i Tpeda Gyito gosectit.
G o H Tpeda Oyto gosectit Octosu rpaneii zopismoors 4 cm i 10 cw. &) 14 ey 5) 3 o3

B c
m Baiiits cepexio mimiio Tpanemii. 6) 6ew; 1) 7o
B, c K, P
e ——
e
A K D A D

E KB TvnoBI 3AAYI NS KOHTPOJILHOI POBOTH

Man. 62 Max. 63

-

°. Tloginits BApiaok 3aBAORKM O cM HA T DIBHIEX UACTHH.

L1

. Cepejns inis piBHOGeAeHOrO TPUKYTHUKA ZopiBHioe T €M, & 0AHA 3 foro

cropin 10 cu. BraiiiTs mepHMeTp TPUKYTHAKA. POSTIARBTE ABA BUNAAKH. 0
SAnAUI 3A TOTOBUMY MATIIOHKAMM 3°. sABC mrncanmit y ko710 3 nentpon O. Buaiizits ZAOC, sxmo ZA=40°,

“ “ a £B yapivi Gimbmmii.

4°. Jliaronans Tpamenii 4imiTs cepemio iniio saBioBs KK 15 M Ha Ba BiApis-

KM, O/MH i3 AKMX Ha 8 cM MeHIMIi 3a Apyruit. 3uaiifiTe ocHOBM Tpamenii.

P, =30. B : ABCD — IpAMOKYTHUK.
= AC =16. N

MN 1 e c

P, |
M, N
6 M P
4 AopaTtkn
A K D

3 icTopii reomeTpii

Teomerpisn — opna 3 HaligaBHimux Hayk. CnouaTky ii
= 0B’ A3YBATH TLIBKH 3 BUMiDIOBAHHAM 3eMENBHHX ILISHOK.
CAMOCTIViHA POBOTA 2 Broo reomerpuui BiOMOCT] TOYAH FACTOCOBYBATH 0 Bi- 1
MipIOBAHHSA BHCOT, TINGWH, isHX Bifcrameit. [lepmuit sHa-
BapiaHT 1 muii mamu reomerp Panec Minerchkuil, ofuH i3 ceMu Haii- e
[ | BIIOMIIINX AHTHURMX MYADEWiB, 3HAB BAACTMBOCTI PIiBHMX %
1°. Ky Tpanenii gopismioiors 70° i 80°. Brajiis immmi kyi tpaneii. 1 nasirs HOZIGHHX TPUIYTHHKS. N
®anéc (xinenp VII — nouarox VI cr. 10 H. e.) — rpeubkmii
2°. Tourn P i K ainsrs kom0 Ha A8i yacTumm, mponopmiiini uncaam 2 i 7. Buaii-

acTpOIHOM i MaTeMATIHK. Ba CBLIYEHHAM IPELBKOrO iCTOpHKa

Danec
TLayrapxa, Pasec BiMipioBaB BUCOTY ermmerchiol mipaiu

i MipH BIHCAHMX KyTiB, SKi CHHAIOTRCS Ha X0pAY PK.

Y popatkax nogaHo «HaB4anbHi NPoekTU» A0 KOXHOro posainy, «3agadi nia-
BULLEHOI CKNagHOCTI», «3afgadi oNns noBTOPEHHS», «TpeHyBasibHi TECTU», «3aaadi

Ha noOynoBy», | «lcTOpPUYHI BiAOMOCTi% «BipomocTi 3a Kypc 7 knacy» ToLO.

Baxaemo ycnixiB y BUBYEHHI reomeTpii!



Ski nocnyrv pobuLu 6atekam,
Taki i cam matuMeLl y CTapocCTi Bif AiTeN.

Y4u i BYUCH KpaLLomy.

HeyutBo — Baxxkuii Tarap.

dAJIEC MIJIETCbKUN
(mpnbn. 624 oo H. e. — 548 O H. €.)

e [lepwmnii mygpeup i nepwmnin pinocod.

e [lepwmii NpUPOaOLOCIAHVIK | NEPLUUIA
Pi3nK.

e [lepwmni reomMeTp i nepLunin aCTPOHOM.

0 Ay Ay Ay




Po3nin 1 Section 1

YotupukytHukmn | Quadrangles

YOoTUPUKYTHUKU — HANMOLLMPEHILLi MHOMOKYTHVKW B HALLOMY
noskinni. CtiHn, ctens, nignora, ABepi, BikHa, LUNOKKN, NOBEPXHS
cTona, 06KNagMHKN KHUXKM | 30LmnTa, rpaHi bpycka, A0LWKW, LErTMHN,
SIK NPaBnII0, MaKTb YOTUPUKYTHY (popMmy.

Y uboMy po34ifi BM 03HANOMUTECS 3 HANBaXJIMBILLMMW B/1IACTUBOC-
TAMU YOTUPUKYTHUKIB, 30KpEeMa napanenorpamis, NPSIMOKYTHUKIB,
poMm0biB, KBaapaTiB i TpaneLili, a TakoX i3 BNaCTUBOCTAMUN HOTUPUKYT-
HUKIB, BMMUCAHMX Y KOJI0 i ONncaHmx HaBkOJ10 HbOTO.

1 SaranbHi Bnactueocti | Quadrangles
YOTUPUKYTHUKIB General Features

§ 2 Mapanenorpamu | Parallelograms

§ 3 MpPAMOKYTHUK, Rectangle,
pomb0 i kBagpat | Rhombus and Square

4 3acTocyBaHHS BIaCTUBOCTEN Parallelogram Properties
napanenorpama Application

§ 5 Tpaneuia | Trapezoid

§ 6 LeHTpanbHi Central

i BnucaHi Kkytun and Inscribed Angles

§ 7 BnucaHi i onucani | Inscribed and Tangent
YOTUPUKYTHUKU Quadrangles

HABYAJIbHUN NPOEKT EDUCATIONAL PROJECT
«Po3pi3aHHs i cknagaHHS “Quadrangles Cutting
YOTUPUKYTHUKIB» and Drafting”




,D,J'I_'_il 4Oro BMBYaATU YOTUPUKYTHUKN
TaixX BJ1aCTUBOCTI?

|q0TI/IpI/IKyTHI/IKI/I|qaCTO 3yCcTpivaioThCcsa y IOBCAKIEHHOMY KUTTiI (BiKHaA
Ta ABepi, MOBEPXHS CTOJY Ta Iadu, IJINTKA AJIA CTiH i1 migjioru, mapkKeT i Ku-

JIUM, PYITHUKHU i ITpocTupajia,

Gaceiinu |, | TPOTyapHa ILJIUTKA| ).

©
o <

BiracTuBOCTi YOTUPUKYTHUKIB BHRopHCTOBymTLy|(pisnui| , |xiMi'1'|, |1H(1)op-
matuii|. ¥ Gisurli piBHOAiIMHA TBOX CHJ BU3HAYAETHLCH, IIePEeBaKHO, AK Aiaro-
HaJIb IIapaJiejorpama.

VY ximii Ha OCHOBiI YOTMPUKYTHUKIB OYAYIOTh CTPYKTYPHI opMyIu TeAKUX
OpraHiuHUX pevyoBUH. B iHpopMaTUIlI YOTUPUKYTHUKAMY IO3HAYAIOTh OCHOBHI
eJIeMEeHTHU CXeM aJITOPUTMY. BJIOK BXimHMX Ta BUXITHUX JaHUX IPUNUHATO II0-

3HAUATHU IapajejorpaMoM, O6JIOK O0UMCIEeHb JaHUX — IPAMOKYTHUKOM, GJIOK
TPUAHATTA PillleHb — PoOMOOM.

A ne me mMo:kHa mo6aunTH YoTUPpHKYTHUKU? HaBemiTs cBOI mpukIamgm.
BuBuuBIIM MaTepias po3aisy, B Ji3HAETECA: YOMY TOMKpAT Ma€e Taky (Gopmy,

110 TaKe AeJbTOIJ, AK 3POOUTHU MOBITPAHOIO 3Misfd, AK TapHO CKJIACTU CEPBETKU
IJIis CBATKOBUX 00iZiB TOIIIO.



§ 1 3araJjibHi BNacTUBOCTI

YOTUPUKYTHUKIB

Hexaii namo vorupu Touku A, B, C, D, 3 AKuX HiAKi
TPU He JeXKaTh Ha OOHIN npaMiii. Ko ix crmomydyuTn
TMOCJIiOBHO Bifipiskamu, 1110 He MepeTUHAIOThCA, YTBO-
pUTHCA YOTHPUKYTHUK (MaJi. 1). Bin moginsae miaomury
Ha ABi obJsiacTi: BHyTpimHIO i 30BHimIHIO. Pirypy, mo
CKJIQIa€EThCA 3 YOTHPUKYTHHUKA i HOTO BHYTPIiITHBOI
00J1acTi, TaKOK Ha3WBAIOTh YOTUPUKYTHUKOM. TOUKM
A, B, C, D — gepwunu yotupukytauka ABCD; Bin-
pisku AB, BC, CD, DA — iioro cmoponu. Kymamu
yorupukytuuka ABCD nasuBaioTh Kytu ABC, BCD,
CDA, DAB.

Bepwurnu 9OTUPUKYTHUKA, 1[0 € KiHIAMMN OofHiel
HOTO CTOPOHU, HABUBAIOTE cyciOHimu. Hecycioni Bep-
IIIUHU HA3UBAIOTH npomuJexcHumu. CmopoHu 4oTu-
PUKYTHUKA HA3UBAIOTh NPOMUJLEHHUMU, STKITO BOHU
He MAaTh CIiIbHUX TOYOK. Kymu YOTUPUKYTHUKA
HA3WBaIOTh MMPOTUJIEKHUMU, AKIIO IXHI BEepIIUHU —
OPOTUJIEKHI BEPIIMHU UYOTUPUKYTHUKA. ¥ UYOTUPU-
KyTHuUKYy ABCD nporune:xxui Bepmiuaun A i C, Bi D,
nporuiesxHi cropoau AB i CD, BC i AD, npoTuiexHi
Kytu ABC i ADC, BAD i BCD.

Oauu i3 KyTiB YOTHPUKYTHUKA MOXKe OyTH 0ijab-
muM Big posropryToro. Hampukaan, Kyt D yoTupu-
KytHuka ABCD 6inbmuii 3a 180° (maxa. 2). Takuii
YOTUPUKYTHUK HEOMYKJINI. SAKIN0O KOXKHUKI i3 KyTiB
YOTUPUKYTHUKA MEHIITUH BiJ pO3TOPHYTOTO, 10T0 HAa-
3UBAIOTh ONYKAUM Lomupukymuukom (zus. mai. 1).

Binpisok, m1o cmosayuae ABi IpPOTUIIEIKHI BepIIu-
HU YOTUPUKYTHUKA, HABUBAETHCA MOTO 0iAZOHALNLIO.
Kosxuuii votupukyTHUK Ma€ ABi giaronasi. [liaroxnasri
OITYKJIOTO YOTUPUKYTHUKA IePeTUHAIOThCA (MaJl. 3, a).
(ITomymatiTe, U1 IIEPETUHAIOTHCA TiaTOHAJ HEOITYKJIO-
ro YOTUPUKYTHUKA Ha MaJIIOHKY 3, 0.)

Ha Bingminy Big TpukyTHUKA (MaJ. 4, @), YOTUPUKYT-
HUK 0e3 BHYTPilIHBLOI 00JIacTi — (pirypa He KOpCTKA.
YoTupu CTOPOHU He 3aJal0Th OJHO3HAUHO UOTUPHU-
KyTHUK (MaJj. 4, 6).

CyMy OOBYKHMH yCiX CTOPiH YOTHPUKYTHHKA Ha-
3UBAIOTh MOTO nepumempom.

Mau. 1

Mau. 2

Mag. 3




10 Po3gin 1. YoTpuKyTHUKN

(© D}

Maui. 4

“TEOPEMA | 1

CymMa KyTiB KOXKHOro YHOTUPUKYTHUKA AopiBHIoe 360°.

AOBEAEHHS4. B

Hexait nano vorupurytauk ABCD (mai. 5). Ogaa
3 Horo miarowmasieii po3buBae HOro Ha ABa TPUKYT-

HuKKU. CyMa KyTiB YOTMPUKYTHUKA IOPiBHIOE cyMi ¢
BCiX KyTiB 000X TpuUKyTHHUKiB. OTiKe,
ZA+/B+/C+£D=180°+180°=360°. [] A D
Maim. 5
— ONg AONUTIINBUX )

HOTUPUKYTHUKU, NPO SKi NWNOCH OOCi, Ha3un- )
BalOTb LLE MI0CKUMU YOTUPUKY THUKaMU. KpiM HUX,
iCHYIOTb TaKOX HernaocKi (MPOCTOPOBI) YHOTUPUKYT-
HUKW, HE BCi TOYKN AKX JIEXaTb B OAHIN MAOLLVHI.
YaBiTb, WO Biapi3kn AB i BC nexatb B 0OOHi NaoLwm-
Hi, @ CD i DA — B iHWin (Man. 6). 3amMKHYTYy namaHy \/C
ABCDA TakoX Ha3MBalOTb YHOTUPUKYTHUKOM, ane
HENJ0CKNM. Hennocki YHOTUPUKYTHUKKM ICTOTHO BiJ- o
Pi3HAIOTLCS Bif, NNOCKUX. Hanpuknag, cyma KyTiB
HEMJIOCKOro YOTUPUKYTHUKA He aopiBHioe 360°.
13 fesakMm BNaCcTUBOCTAMU HEMIIOCKNX YHOTUPUKYT-
HUMKIB BU O3HANOMMTECS B CTapLumx knacax. Janix,
roOBOPSYU NPO HYOTUPUKYTHUKU, MATUMEMO Ha yBa3i
TiIbKW NNOCKI YOTUPUKYTHUKU.

9K BX BXe 3HAETE, KPIM KYTIB (BHYTPILLHIX) TpW-
KYTHMKA, PO3rNSatoTh LLLE MOro 30BHILLHI KyTW. [oaj-
OHO [0 LbOro PO3rNsAa0Tb | 30BHILLHI KyTU OMYKJINX
YOTUPUKYTHUKIB. IX MOXHA YTBOPUTU, NPOOOBXMIB-
LU KOXKHY CTOPOHY Takoro YOTUPUKYTHYKA B 001ABaA
60kn. Ha mantoHky 7 uydpamu no3HadveHo 8 nonap-
HO PIBHUX 30BHILLUHIX KYTiB HOTUPUKYTHUKA ABCD.
v

Man. 6
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v

FAKLLO YHOTUPUKYTHUK HE ONYKJIUIA, TO NPU BEPLUMHI HalBiNbLWOro Moro Kyta no-
HATTHA 30BHILLHBOIO KyTa BU3HAYUTU BaXKO, TOMY Aasli po3rnsgaTMMemMo 30BHiLLHI
KYTU TiNbKN ONYKINX HOTUPUKYTHUKIB.

“reoPEMA |2

CyMa 30BHILUHiX KYTiB ONYKJIOr0 YOTUPUKYTHUKA, B3ATUX MO OAHOMY
Npu KOXHi BepLUnHi, popiBHI0€ 360°.

AOBEAEHHS.

JonaBuy 0O KOXHOrO 30BHILLHBOIO KyTa 4oTu-
PUKYTHMKA CYMDDKHUI i3 HUM BHYTPILLHIN KyT, Aicta-
HEMO 4 napuv CYMiKHMX KYTIiB, 3arajibHa cyma sikKmx
nopiBHioe 4 - 180° (man. 8). AKLLO Bifg, LiET cymu Bifl-
HATN 360° — CyMy BHYTPILLIHIX KYTiB HOTUPUKYTHMKA,
oyne 360°.

CnpobyinTe y3arasbHUTK LK TeopeMy ansa oo-
BiJIbHUX OMYKIINX N-KYTHWKIB. [] Man. 8

SAMNUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

1. IIIo Take YOTUPUKYTHUK?

2. §ki BepIIMHM YOTMPUKYTHWKA HasmWBalOThcA cyciguimMm? SIKi — mporu-
JeKHUMU?

YoMy mDOpiBHIOE cyMa KYTiB YOTUPUKYTHUKA?

Axuii YOTUPUKYTHUK HA3WBAETHCS ONMYKJAUM? SIKUT — HeomyKJIuMm?
IITo Take miaroHaJib YOTUPUKYTHUKA?

CkinbKu miaroHasieii Ma€ YOTUPUKYTHUK?

ITomipkyiiTe, Y B KOKHOMY YOTMPUKYTHUKY diaroHaJi IIepeTUHAIOTHCA.

NS ok

BukoHAEMO PA3ZOM

0 3HAUAITh KYTU YOTHUPUKYTHUKA, SKIIO BOHU IPOIOPIIiiiHi uuciam 2, 2,
3ib.

@ 3a Takol yMOBM MOKHA BBaKaTW, II[0 IIYKaHI KyTU MOPiBHIOIOTHL 2Xx, 2X,
3x i 5x, me x — meske umcio rpaxgyciB. Cyma BCiX KYTiB YOTUPUKYTHUKA
mopiBHIOE 360°, TOMY

2x + 2x + 3x + 5x = 360°, 12x = 360°, x = 30°.
2-30°=60° 3-30°=90° 5-30°=150°.
Or:xe, mykaui kytu 60°, 60°, 90° i 150°.
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Posgin 1. HoTnpukyTHMKM

9 Yu icHye YOTUPUKYTHUK, TPH CTOPOHU SIKOT'O JOPiBHIOOTE 2 CM, 3 CM, D CM,

a mepumetp 2 am?
2 nm = 20 cm. SAKIMO Takuit YOTUPUKYTHUK iCHYE, TO HOTO YeTBepTa CTO-
pona 3aBmoB:xkKu 20 — (2 + 3 + 5) = 10 (cm). BuxoauTts, yeTBepTa cTOPOHA
YOTUPUKYTHUKA HOPiBHIOE CyMi TPHOX iHIMHUX. 3a Iiel yMOBHU BCi BepIIMHU
YOTMPUKYTHUKA MAIOTh JIEKATW HA OAHIN npamii. OTiKe, TAKOTO YOTUPU-
KYTHUKAa He icHYE.

3ALAUI | BMTPABU

BUKOHAWTE YCHO

1.

2.
3.
4.

Tpu KyTm woTMpuKyTHUKaA AOopiBHIOIOTHL 50°, 60° i 100°. 3maigiTe Mipy
YeTBEPTOr0o KyTa.

Yu icHye YOTUPUKYTHUK, AKUN Mae Tpu KyTtu mo 120°7

Yu icHye YOTUPUKYTHUK, AKUN Ma€ TPU TYIi KyTu?

Axi 3 HaBemeHMX HIMIKUE IPEAMEeTiB MaloTh (POPMY YOTUPUKYTHHUKA (Maji. 9)?

e ol e e e . b e

.‘

4 »
< >
6| | F
R | | ¢ 4
4 4
*]| 2 >
4 »
1 r
4 »

T T T TTN

r 0 e

Mau. 9

3HAUAITH CTOPOHW UYOTHUPUKYTHUKA, AKINO KOKHA 3 HUX MEHIIA 3a HOro
nepuMeTp Ha 6 cwm.

ITepumeTp yoTvpuKyTHUKA HOpPiBHIOE 20 M. K BiH 3MiHUTBCSA, AKIIO KOXKHY
cTOpOoHY 30iabmuTy Ha 1 M?

ITepumeTp yoTMPUKYTHUKA MopiBHIoe 10 am. K BiH 3MiHUTBCSA, AKIIO
KOKHY CTOPOHY 30iJbIIUTU BTPUYi?
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8.

9.

10.

11.

12.

13.

14.
15.

16.

17.

Haxkpecaits vorupukyTauk ABCK. HasBiTh ioro HpOTHJIEKHI CTOPOHH,
MIPOTHUJIEKHI BePIIUHM, IPOTUICKHI KYTH.

3HaANAITh CTOPOHU YOTUPUKYTHUKA, AKIIO HOT0 IIepuMeTp AOPiBHIOE 38 cM,
a CTOPOHM IIPOIOPIifiHi yncaam 2, 3, 51 9.

OpxHa 3i CTOPiH YOTHPUKYTHHUKA yABiui OijbIa 3a KOMKHY 3 iHIIKX CTOPiH.
3HaAUIiTh CTOPOHU YOTUPUKYTHUKA, AKIIIO HOT0 mepuMeTp mopiBHIoe 20 cM.
3HaNAiTh JOBKUHYU CTOPiH YOTUPUKYTHUKA, SIKIIO OT0 IIEPUMETDP JOPiBHIOE
21 cMm, a oxHa 3i CTOPiH yABiUi KOpOTIIIA Bif KOXKHOI 3 iHIIUX.

3HAUAITh KYTU YOTUPUKYTHUKA, AKIO BOHU IIPOMOPIifiHI ymcaam:
a)l,2,3,4;6)1, 2, 2, 13.

KyTu 4oTUpUKYTHUKA, B3SATi IOCIiOBHO, IIPOIOPIIiiiHi uncaam 3, 4, 5 i 6.
Yu mae 1eil YOTUPUKYTHUK HapajesibHi CTOPOHU?

Yu icHye YOTUPUKYTHUK 3i cTopoHamu 3 ¢M, 5 cM, 8 cm i 16 cm?
HoBeniTh, M0 MOB:KUHA OYIb-AKOI CTOPOHM YOTHUPHMKYTHUKA MEHIIA Bif
CYMH OBJKUH TPHOX iHIINX HOTO CTOPiH.

3uanigite giaronaasr BD uwotupuxkytHuka ABCD, akimo £ BAD = 90°,
ZADB = 30°1i AB =4 cwm.

Yu icHYIOTh YOTUPUKYTHUKY 3 TAKUMU JaHUMU, AK Ha MatoHKy 10? Skmro
Hi, TO K 3MIiHUTU CTOPOHU i KyTH, I[00 YOTUPUKYTHUK iCHyBaB?

A 11
B
2
5
c
3
D
a 0
8 2

Maxa. 10



14

18.
19.
20.

21.
22,

Posgin 1. HoTnpukyTHMKM

SHaANAITh JOBXKUHY AiaroHajli YOTHUPUKYTHUKA, AKIIO HOTO IEePUMETP I0-
pPiBHIOE ¢, a TepuMeTpU TPUKYTHUKIB, Ha AKi IIA AiaroHayNb AiIUTH ZaHUN
YOTUPUKYTHUK, NJOPiBHIOOTH a i b.

3uaigite Kyt yotupukyrauka ABCD, axiio AB = BC =CD = DA = CA = a.
Yeci cTopoHU YOTUPUKYTHUKA piBHi. JoBeniTh, 110 0T0 IPOTUIEIKHI KyTH
piBHi.

Yu MOXKYTh yCi KYTH YOTUPUKYTHUKA OYyTU TOCTPUMU?

Tpu ryTm yoTupumkKyTHUKA npAmi. [oBemiTh, mo i yeTBepTHii #OT0 KYT
OpAMUN.

23.

24.

25.

26.

27.

28.

29.

30.

Ary HabiabITy KiZbKiCTh TOCTPUX KYTiB MOKE MAaTU ONMYKJIUH YOTUPU-
KYTHUK?

30BHINIHI KYyTH OMyKJOT0 YOTMPUKYTHUKA TPOHOPIIifiHi umciaam 7, 8, 9
i 12. 3uaiigiTs Mipu #oro BHYTpPiIIHIX KYTiB.

Y tpuryTHURy MNK /M = 44°, a ZN = 56°. Bicekrpucu NE i M P 1iporo
TPUKYTHUKA IlepeTuHaoThcA B Toulli O. YcTaHOBITH BiAmOBiAHiCTE MiK
kKyramu (1—4) yrBopenoro yotupukytuuka EOPK i Kyramu, BUSHAUEHUMU
ymoBamu (A—II).

1 ZEOP A Binpmunii KyT piBHOOEIPEHOT0 TPUKYTHUKA, Y SKOT'O MEH-
2 ZOPK I1i KyTy AOPiBHIOWTH 1m0 50°

3 ZPKE B Kyr, cymiskHNii 3 Kyrom y 50°

4 /KEO B Mewnmuii KyT YOTUPUKYTHUKA, Y AKOTO TPU KYTU PiBHI MidK

co0010, a yeTBepTUil Ha 16° MeHIINHA 3a KOMKEH 3 HUX
T' 3oBHiMHI KyT pPiIBHOCTOPOHHBOTO TPUKYTHUKA
A Ha#imeHIIU# KyT YOTUPUKYTHUKA, KYTU AKOTO IIPOIIOP-
nirigi ynciaam 4, 5, 51 6

Y vorupurytauky ABCD cropoua BC Ha 1 cm, a cropora AD Ha 6 cM 6iabri
3a AB. 3HaWAiTh MEPUMETP YOTUPUKYTHUKA, AKIIO HOBKUHA cTopoHU CD
€ cepenHiMm apupmeruuaum ctopin AB ta AD i CD =5 cwMm.

OpHa 3i CTOPiH YOTMPUKYTHUKA MOPiBHIOE cepelHbOMY apu(pMeTUYHOMY
TPHOX IHINUX CTOPiH, AKi mpomopIifiai yucaam 2, 3 i 6. 3HaiigiTh cTOPO-
HU YOTUPUKYTHUKA, AKIIO HOro mepuMeTrp AopiBHIOE 44 cMm. loBeniTs, 110
TaKUH YOTUPUKYTHUK iCHYE.

V wotupukyrauky ABCD BC | AD, Z/A=50°, ZADB=170°, Z BDC=60°.
Hosexite, o BC = AD i AB = CD.

HoBenits, 110 cyma fiarosajeil OIryKJIoro 4oTu-
PUKYTHUKA MEHIIIa 32 IePUMETP IIHOT0 YOTUPU-
KYTHHUKA. A
HoBeniTs, 110 Koiu OicekTpucu KyTiB A i B uo-
TupukyTHUKa ABCD miepeTuHaOThCA B TOoUIli O

(maz. 11), to kyt AOB mopiBHIOE ITiBCyMi KyTiB
CiD. Mau. 11 D

B C
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MPAKTUYHE 3ABOAHHS

31.

Ilosimpsanuil 3miit ceoimu pykamu. BupikTe i3 KoabopoBoro abo 6iyoro
namepy KBazpat posmipom 50X 50. CkiaaxiTes #oro tak, AK IIOKa3aHO Ha
matoHKY 12. ITpukiaeiite no 3misa xBicT i Bysgeuku. 3amnyckaiiTe Horo IpoTu
BiTpy. [lisHaliTecsa, AK MOKHA BUTOTOBUTH iHIIII MOJIEJi TOBITPAHOTO 3Mid.

' =

Man. 12

3A0AYI 4N9 NOBTOPEHHS

. Bigpisku AB i CD neperunaioTbcsa B Touri O Tak, 1o AO = BO, CO = DO.

Hosenits, mo AC = BD i AC || BD.

. BHAUIITh KYTU TPUKYTHUKA, SKIIO OANH i3 HUX Ha 20° OLIbIINH 3a Apyrui

i BABiui MeHIIUHA 3a TPETiud.

. S3HaNIITL Mipy BHYTPIITHIX OHOCTOPOHHIX KYTiB ITPU HapaJIeIbHUX IIPAMUX

Ta ciuHiii, AKIIO BOHU HPOIOpPIiiiHi uyncaam 2 i 3.

. Tpukyruuku ABC i ADC maiorh crinbHy ocHOBY AC (Toukm B i D sexaThb

mo oxmu Oik Bim mpamoi AC). IMosexmits, mo AD = BC, akimo AB = DC
i Z/BAC=/ACD.

. PosB’s:kiTh mIOomepenHio 3ajadyy 3a yMOBH, 110 TOUKHU B i D jeskaTh mo pisui

6oxu Bix mpsamoi AC. losexniTs, mo AD | BC.



§ 2 ‘ Mapanenorpamwm

Posrianapre mamionok 13. BiH ckiiamaeTseca i3 0araTb0X YOTUPUKYTHUKIB,
Y KOYKHOTO 3 SKUX IPOTHUJIEKHI CTOPOHU IapaJjesbHi.

YoTUPUKYTHUK, YV AKOTO KOKHA CTOPOHA HMapaJjejibHa IPOTUJIEeKHIi CTOPOHI,
Ha3WBAETHCSA MapaJjesorpamom (Maja. 14).

U |
$ 4 D A
Mau. 13 Mau. 14 Maa. 15

“TEoPEMA |3

(O3Hakn napanenorpama.) Akui0 B YOTUPUKYTHUKY: 1) KOXKHA CTOpPOHa A0-
PiBHIOE NPOTUJIEXHI CTOPOHI, 200 2) ABi NPOTUNEXHi CTOPOHMU PiBHI i Na-
panenbHi, abo 3) AiaroHani YoTUPUKYTHUKA NEPEeTUHaAIOTbCS i TOYKOIO
nepeTuHy AiNATbCH HaBMi/, TO TaKU YOTUPUKYTHUK — Mapanesorpam.

AOOBEAEHHY4.

1) Hexati y worupukytaury ABCD AB = CD i BC = AD (maxn. 15). [ia-
rorasb AC po3buBae ioro Ha aBa piBHI TpukyTHuUKU ABC i CDA (3a TphoMa
croponamu). Tomy £1 = £2 i /3 = /4. 3 piBHocTi KyTiB 1 i 2 BUnINBaE,
mo AB || CD, a 3 pisrocti KyTiB 3 i 4, mo BC | AD. OTske, YOTUPUKYTHUK
ABCD — mapaJjeJjiorpaMm.

2) Hexaii y worupukytauxy ABCD AB = CD i AB | CD (man. 15). OcKins-
kuAB|CD, To £2= /1 ax BuyTpimHui pisaocroponni kyTu. Toxi aABC =aCDA
(3a mBOMAa cTOpOoHAMM i KyToM Mixk Humu). OTske, £3= /4, Tomy AD || CB.
3rizro 3 ymosoto AB | CD. Tomy uorupuxkytauk ABCD — mapaJesorpam.

3) Axio xiaronasi vorupukyrauka ABCD nepe- B C
TuHaoTheA B Toutli O i OA =0C, OB=0D (max. 16), V
10 AOAB=20OCD i nAOBC=20ODA (3a mBOMa CTOPO-

HaMmu i KyToMm Mik HuUMHB). Tomy AB = CD i AD = .
= CB. 3rigHo 3 10BeeH0I0 03HAKOI 1 YOTUPUKYTHUK

A D

ABCD — mnapanengorpam. []
Max. 16
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Or:xe, voTupukyTHUK ABCD — mapaJejiorpam, sSIKII[0 BUKOHYEThCS OJHA
3 TAKUX YMOB:

1) AB | CD i BC | AD (o3nauenns); 3) AB=CD i AB | CD (o3naxa 2);

2) AB=CD i BC = AD (o3uakxa 1); 4) AO=0C i BO = 0D (o3uakra 3).

“TEoPEMA |4

(BnacTtmBocTi napanenorpama.) Y napanenorpami:

1) piaroHanb AinUTbL MOro Ha ABa PiBHI TOUKYTHUKM;

2) NpOTUJIEXHi CTOPOHM PiBHi;

3) NPOTUNIEXHi KyTU PiBHi;

4) cyma KyTiB, NpuUieravx Ao ogHi€ei CTopoHu, aopieHioe 180°;
5) piaroHani, nepeTuHalO4YUChb, AiNATbCHA HaBMiN.

AOBEOEHHS4.

1) Hexait ABCD — poBinbHHII mapaJiejorpam
(mau1. 17). Moro giaronans AC — ciuHa mapaiess-
HuX npaAMux AB i CD Ta mapajeJbHUX MPAMUX
AD i CB. Tomy £1=4/21i £3= /4 AK BHYTpillIHI
Pi3HOCTOPOHHI KyTH MPU MapajeJbHUX MPAMUX.
3a croponoro i npuiaerauMmu Kytamu aABC = aCDA.

2) 3 piBHocTi TpuKyTHUKIB ABC i CDA BUNLIN-
Bae: AB=CD, AD = CB.

3) 3 piBaocTi TpukyTHUKIB ABC i CDA BunauBae: £/B=/D. A ocKinbKu
1+/4=/2+/3, To LA=LC.

4) Ockinbku LA i £ B — BHYTPIIIHI OAHOCTOPOHHI KYTH IPU TTapaieIbHUX
npamux BC i AD ra ciuniit AB, To LA + £ZB = 180°.

5) Hexait AC i BD — npiaronaui mapasemorpama ABCD, a O — Touka ix
neperuny (maja. 16). LBAC = ZDCA — siK BHYTPIiIITHi Pi3BHOCTOPOHHI, YTBOpPeHi
ciunoro AC 3 mapanenabHuMu npamumu AB i CD. Tak camo LABD = /CDB.
3a cTopoHOM0 i mpujersumMu Kyramu TpukKyTHuKu OAB i OCD piBHi. OTiKe,
OA=0CiOB=0D.[]

OcKinbKM KOKHUUA KYyT mapaJjejiorpaMa TOPiBHIOE MPOTHUJIEKHOMY KYTY,
a cyMa BCix ¥oro KyTiB mopiBHioe 360°, TO :KOmeH i3 KyTiB He MOKe OyTH 0ijb-
mum 3a 180°. Oroxe,

Mana. 17

napanenorpam — YOTUPUKYTHUK ONMYKJIUA.

11106 ogHOBHAYHO 3aKaTH IapaJiesiorpaM, JOCUTH BKa3aTH JOBXKUHU ABOX HOT0
cycimuix cTopiH i KyT Mixk HuMU, ad0 JOBXKHMHM IBOX CYCiZHIX cTopiH i ommiel
miaroHati, abo HOBXKUHU ABOX JiaroHajeil i KyT MiK HUMH.

¥ mapasesorpami, AK i B TPUKYTHUKY, MOKHAa IPOBECTU BUCOTHU.

Bucomoro napanenozpama Ha3uBaOTh NEPIIEHAUKYJIAD, ONYIIEHUN 3 OyAb-sIKO1
TOUKY CTOPOHU IIapaJiejiorpaMa Ha IIPSIMY, I110 MiCTUTh ITPOTUJIEKHY CTOPOHY. Brico-
TOIO IIapaJiejiorpaMa TaKoK Ha3WBaIOTh i JOBXKUHY BiIIIOBiIHOIO IepIeHAuKYyIsIpa.



18 Po3gin 1. YoTpuKyTHUKN

Hatiuacrine BucoTu mapaJiejiorpaMa IpoBOAATE 3 Horo BepiiuH (MmaJ. 18, a, 0).

Mau. 18

dopmy mapasiesiorpaMiB MalOTh YAaCTUHU IMMOPYYHIB Ha cxomax (mai. 19)
i ckaamoBi meaxux momkpartiB (masa. 20). Ha cropiuii sommuTa B Kocy JiHIAKY
€ baraTo CoTeHb PiBHUX IapajieorpaMis.

Mau. 19 Maui. 20

— AN gonnTJInBUX ~

YacTtuHa nnoLwmHmn, obmexeHa apoma napanesb-
HUMUW NPSMUMUN, HA3UBAETLCS CMYror. KoXHui na-
panenorpam € CriflbHO 4YaCTUHOIO (NEPETUHOM)
OBOX cmyr (man. 21).

KoxHuin napanenorpam Mmae ggi giaroHani. Touky
nepeTuHy aiaroHanen napanenorpamMa Ha3mBawTb
Moro ueHTpoMm. LleHTp napanenorpama — cepe-
[OMHa KOXHOI 3 NOro giaroHanen.

KoxHa npsma, sika npoxoanTb Yepes LLEHTP na-
panenorpama i He NPOXOANTb YEPES MOro BEPLLINHM,
po30uBaE AaHWiM napanenorpam Ha asa piBHi 4oTu-
pUKYTHUKKW. Hanpuknag, npama KP, Wwo npoxoamTb
yepes ueHTp O napanenorpama ABCD (man. 22),
po306uBae 1Moro Ha 4oTupukytTHuku AKPD i CPKB,
AKi MOXHA CyMIiCTUTW. NS upOoro AoCuTb NepPLUNi
3 HUX MOBEPHYTU HaBkono To4km O Ha 180°.

Cnpo0byiiTte 3pobutn Moaenb 3 nanepy, Kok
MOXHa NPOINCTPYBATN OCTAHHE TBEPOKEHHS.
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SAMUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

1. ChopmystroiiTe 03HAUEHHA IapaJjiejiorpama.

fAxi BracTuBOCTI MaiOTh CTOPOHU IapaJjieaorpama?
AKi BracTuBOCTI MalOTL KyTHU IIapaJejorpama?
CdopmystoiiTe i 1o0BeAiTh OBHAKH HapaJjejorpama.
Sx omHO3HAUHO 3ajaTH mapaJiejiorpam?

AN

BukoHAEMO PA3OM

0 3HalAiTh KyTHU MHapaJiejorpama, SIKIO OAWH i3 HUX yaABiui Ginbinuii Bin
IPyroro.
e SIkmo Mipa MeHIIOro 3 KyTiB JOPiBHIOE X, TO Mipa 6inbimoro — 2x. Ix cyma
x + 2x = 180°, 3Bigrm x = 60°, a 2x = 120°.
OT:xe, kyTu napaJeaorpama: 60°, 120° 60°, 120°.

k1m0 3agaua Mae HeOCTATHIO KiJIbKiCTh faHUX, TO i1 HABUBAIOTH BIOKPUMOI).
Bu maete momoBHUTH ii yMOBY Ha CBiii po3cyn i po3B’sa3aTu OTPUMAaHy 3aaady.
Baxkano posriaanyTu sxoMora O0iJbIIy KiJIBKICTh MOKJIMBUX BapiaHTiB 3amaui
Ta ii po3B’A3aHHA.

9 Bioxpuma 3adawa. 3HaUAiTH CTOPOHU Iapajejorpama, AKINO HOTo Iepu-
meTp mopiBuioe 30 cm i

® YMOBY 3ajaui MOKHA OOIIOBHUTHU TaK: a) CTOPOHU IIPOIOPIiiiHI umcaam
21 3; 0) pisHUIA CyMi*KHUX CTOPiH HOpiBHIOE 7 cM; B) OiceKTpuca rocTpo-
ro KyTa OiIUTh IPOTUJIEKHY CTOPOHY ITapajiejiorpaMa HaBMijJ; I') BHUCOTA,
IpoBeeHa A0 OiIbIIIOl CTOPOHU, JOPIBHIOE 3 CM i YTBOPIOE 3 MEHIIIOIO CTO-
pouoio KyT 60°; T') miaroHaJi yTBOPIOIOTH 31 CTOPOHAMY PiBHI KyTH; 1) OTHA
3i cropin MmenIa Bifg #oro mepumerpa Ha 25 cMm, a gpyra — Ha 20 cwm.
Posp’soxeMo 3amauy 3 OCTAHHIM JOIOBHEHHSIM.

Hexa#t goB:kuHM cycigHix cTopin mapasenorpama x c¢M i y cm. Toxi fioro
nepuMeTp AopiBHIOE (2x + 2Yy) cM.
Maewmo cucTteMy piBHSHB:

2x+2y—x=25,
2x+2y—-y=20.

Posp’axkemo ii:

x+2y=25|2, 2x+4y =50,
2x+y=20/-1 —2x-y=-20
3y =30, y=10.

Tomi x+2-10=25, x=5.
OT:xe, cropoHHN mapajuenorpama: 10 cm i 5 cm.
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SAAUI | BIPABU

BUKOHAWTE YCHO

37. OxmH i3 KyTiB mapaJsiesorpaMa aopiBuioe 70°. 3HAUAITH iHII KyTH mapaJie-
Jorpama.

38. 3HaiifiTh KyTU mapajieorpaMa, SIKIIO CyMa ABOX i3 HuUX mopiBHIioe 120°.

39. 3malifiTe KyTU mapaJjejorpama, AKIIO cyMa TPhoX i3 Hux mopiBuioe 300°.

40. Cropouu mapaJjejorpaMa 3aBIOBKKU 3 ¢M i 5 cm. 3HAHAITE IOT0 IIepUMeTP.

41. ITepumetp mapaienorpama 60 cm, a ogua 3i cropia 10 cMm. SHAHAITL APYTY
CTOPOHY mapaJjejorpaMma.

42, 3HaliThL IepuMeTp mapajejorpama, SKIIo cepeqHe apu(MeTUUHEe BCiX oro
CTOpPiH MOpiBHIOE 3 M.

43. 3HalmiTe KyTH IIapajejorpamMa, sSIKIIO BCi Horo cTOpoHU PiBHI i KoKHa
3 HUX NMOPiBHIOE OJHIN miaromaui.

44. Sxi 3 @iryp, 3o0paskeHUX Ha MAJTIOHKY 23, —
mapaJjegorpaMu?

45. 3HaugiTh KyTH IIapajiejorpama, AKIIO OOWH i3
HuX JopiBHIOE: a) 50°; 6) 90°. 4

46. Ha croponax BC i AD napauesnorpama ABCD mo-
saaueno Touku M i K Taxki, mo MK || AB. Jlose-
JiTh, 10 YOTUPUKYTHUK ABM K — mapaJjiejiorpam.

47. Bicexkrpucu KytiB A i C mapasnenorpama ABCD
nepetnHaoTh croporu BCiAD y touxkax M i N Bin-
noBigHo. oBexiTs, 110 yoTupuKyTHUK AMCN — Maun. 23
mapaJjeiorpam.

48. Touku M, N, P, K — cepenunu ctopin mapaueiaorpama ABCD. [loBenirs,
mo MNPK — mapaJjenorpam.

49. KyTu YoTMpPUKYTHUKA OPOMOPIiiiHi uucaam 2, 3, 2 i 5. Yu moxke OyTu
JaHUA YOTUPUKYTHUK IIapajaeaorpaMmom?

50. Cyma gBOX KYTiB mapaJiejorpama nopiBHIOe 156°. 3HaUIITL KyTH Iapaje-
Jorpama.

51. O0umcaiThy KyTH ImapajejorpaMa, AKIo:
a) oguH i3 KyTiB Ha 20° MeHIIU# 3a IPyruii;
0) oxumH i3 KyTiB y 5 pasiB OijbIIuUil 3a APYTUii;
B) [IBa 3 HUX IIPOIOPIIiiiHiI uncaam 4 i 5;
r) pisHuUIlA ABOX i3 HuUX gopiBHIOE 40°.

52. O6uwucaiTe kKyTu mapajsenorpama ABCD, akimo LCAD=32°, ZACD=37°.

53. Ilix AKMM KyTOM TepeTHMHAIOThCA OiCeKTpucH ABOX KYTiB IapaJesiorpama,
MPUJIETJINX [0 OAHiel cTOpoHM!?

54. 3HaiigiTe KyTH IapajejorpaMa, AKIIO OJHA 3 HOro miaroxHaJjeil HJOpiBHIOE
CTOPOHI ImapaJiesiorpamMa i mepueHIUKYJISAPHA 10 Hel.
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BicekTpuca xyra mapaJjiejorpaMa IepeTuHae Horo CTOPoHy g KyTom 29°.
3HaAWIITE KyTH IapajiejorpaMa.

IlepumeTp mapasesiorpama mopiBHIOE 48 cM, a ogHa 3i cTopin 13 cMm. 3Haii-
OiTh MOBXKUHU iHITUX HOTO CTOPIiH.

IlepumeTp mapasiesorpama gopiBHoe 32 cM. SHAHITH JOBKUHI OI'0 CTOPIiH,
SAKINO IBi 3 HUX BigHOCATHCA AK 3 : 5.

IlepumeTp mapasesorpama gopiBHIO€E 48 cM. SHAHAITH JOBKUHHI Or'0 CTOPIiH,
AKIITO CyMa IBOX i3 HUX AOPiBHIOE 32 CcM.

3HaiaiTe noBKuHy giaronani AC mapanenorpama ABCD, AKII0 #oro mepu-
meTp mopiBHIOE 40 1M, a mepuMeTrp TpukyTHUKa ABC 27 mm.

O0uMCIiTh CTOPOHM HapaJjesorpamMa, SKIIO Horo mmepuMerp JopiBHIoe 42 cm i:
a) oxHa 3i cTopim Ha 5 cM OijbIia 3a APyry;

0) oxHa 3i cTopiH y 2 pasu GijbIa 3a IPyry;

B) pi3HUIIA CTOPiH AOPiBHIOE 7 CcM;

I') CTOPOHU BimHOCATHCA AK 3 : 4.

Ha crtoponi BC piBHOCTOPOHHBOTO TPUKYTHUKA ABC B3ATO TOUKy M, ue-
pes AKy IPoBeAeHO MpAMi, mapajenbHi 10 cropin AB i AC. 3HalaiTh KyTHu
YTBOPEHOT'O YOTUPUKYTHUKA.

¥V mapanenorpami ABCD AB = 10 cm, BC = 15 cm, £B = 150°. 3Haiigits
BUICOTH, IIPOBeeHi 3 BepInIuHU B.

63.

64.

65.

66.

67.

68.

69.

70.

I3 Bepmmuu B mapajenorpama ABCD no ctopouu AD mpoBeNeHO BUCOTY
BH. 3uaiiniTe KyTu mapajuejgorpama, akiio AH = BH i: a) £/ B — rtynuii;
0) £B — roctpuii.

Ha cropoui BC napainenorpama ABCD B3aro Touxky P Tak, mo AB = BP.
3uangite Kyt PAD, axmio ZABC = 100°.

Bicekrpuca LA ginutk cropony BC napasenorpama ABCD naBmiji. 3HAHIT
mepuMeTp IapaJjiejiorpaMma, AKIo cropona AB = 5 cM.

BicexkTpuca LA ginuth cropony CD mapasenorpama ABCD y Touri M Tak,
o CM — MD = 2 cMm. 3HaliIiTh CTOPOHU IIapaJjiejiorpaMa, AKIIo Horo Ime-
puMeTp OOpPiBHIOE 34 cM.

3HaWIiTh IepuMeTp Iapajejorpama, AKIIo OiceKTpuca Horo KyTa AiJIUThb
OIOHY 3i CTOPiH Ha BiApisKU 3aBHOBKKH 5 cM i 3 cM.

ABCD — napajneorpam, Touku M i N —
cepenunu cropia BC i AD. J[loBeniTk, 110
yoTupuKyTHUK AMCN — mapaJjiejiorpam.

Ha piaronauni AC napanenorpama ABCD
nosuHauuau Touku M i N Tak, mo AM = M
= CN. [oBeniTh, IO YOTUPUKYTHUK P
MBND — mapaJjiejorpam.

ABCD — mapanenorpam, AM = AK = A~ D

= CN = CP (man. 24). oBexiTsb, III0

MNPK — mapaJjiesorpam. Mau. 24

B N C
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Cepenunu niBpiaronaneit M, N, P, K na- B C
panenorpama ABCD I0CJIiTOBHO CIIOJIY Y-

au Bigpiskamu (Mmais. 25). HosexmiTh, 110 V
vyoTUPUKYTHUK MNPK — mapajeyorpam. A
HoBexniTs, mo OiceKTpucu KyTiB IapaJe- K P
JorpamMa 3 HEPiBHUMH CTOPOHAMH, Iiepe-

TUHAIOYNCh, YTBOPIOIOTH IIapajieiorpaM. Mau. 25
HoBemiTh, 110 OiceKTPUCH 30BHIMIHIX KYTiB

mapaJiejiorpaMa, IepeTuHalUYNCh, YTBOPIOIOTDH IapaJjeorpaMm.

Y mapaneaorpama ABCD AB = 12 nom, LA = 30°. 3HaligiTe BigcTaub Bin
Touku C: 1) mo npamoi AD; 2) mo Bigpisxa AD.

Hiaronanb AC mapaaenorpama ABCD e 6Gicektpucoio Kyrta A. JloBeniTs,
10 AiaroHaJIi mapaJiejorpaMa IIepneHAnKYyJIAPHi.

Hiaromans BD mapasenorpama ABCD e 6icexTpucor kyra B. [loBeaiTs, 110
CTOPOHMU IapaJjiejiorpaMa piBHi.

HiaroHasb mapaJiejorpaMa yTBOPIOE 3 HOI0 CTOPOHAMY PiBHI KyTH. SHAUIITH
CTOPOHU TMapaJjejiorpaMa, AKIIO MOoro mepuMeTp IOpiBHIOE 48 cMm.
YcraHOBITH BiATOBIAHICTE MisK HAMMEHIITIM KYTOM BKa3aHOI0 TPUKYTHM-
Ka (1—-4) i mHaliMeHIINM KyTOM IIapaJjejiorpaMa, OJs AKOr0 BUKOHYIOThCS
ymoBu (A-II).

TPUKYTHHUK, Y SIKOTO IIapanenorpam, y sIKOTo

1 Bci xkyTm piBHIi A Bci KyTu piBHI
2 KaTeT MOPiBHIOE II0JIO- B cyma mpormieXHUX KyTiB gopiBHioe 90°
BUHI TinmoTeHy3u B opux i3 xkyTiB Ha 60° MeHIIMI 3a NPyTUi
3 KareTu piBHI I' manbinpmuii iz KyTtiB y 9 pasiB OiabImuii
4 30BHINIHI KyTH 3a HAUMEHIIINHI
nmopiBHIOIOTH 150° 1 162° ]I nBa KyTH mpomopIiiiui yucaam 1 i 5

CkinbKu pisHUX IapaJieJorpaMiB MOKHa CKJIACTU, TPUKJIAZAIOUYN ONUH
IO OJHOT'O ABAa PiBHI PiBHOCTOPOHHI TPUKYTHUKMI?

Iz gBOX piBHUX MPAMOKYTHUX TPUKYTHUKIB i3 KyToM 30° cKyiasm mapaJie-
Jorpam. S3HAUAITh KYTU IILOTO IapaJiejorpaMa.

CTOpOoHU TPUKYTHUKA JTOPIiBHIOIOTH a, b i ¢. 3HAWAITH IepUMeTp IIapajesio-
rpama, CKJIaJJeHOTO 3 JBOX TaKUX TPUKYTHUKiB. Po3risgHbTe TPU BUNALKY.
ABCD — mapaJsiesorpaM. 30BHi HbOTO TTOOYZ0BaHO PiBHOCTOPOHHI TPUKYT-
Huxku ABM i DCT. Josexits, mo MD = BT i MC = AT.

Posraanpre manouku 26, a, 0.
IToscHiTh gito MexaHiaMiB, 3acHO-
BaHMUX HAa BJIACTHUBOCTAX Iapajie-
aorpama. HaBemiTs ¢cBOI IpuKJIa-
I TaKUX MeXaHi3MiB.
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MPAKTUYHE 3ABOAHHS

84. Illrypmanu kKopabJiB mapajgenbHi mIpami
Ha MOPCBKill KapTi MPOBOAATH 3a AOTOMO-
rOfo TapaJieIbHUX JiHitiok (Maj. 27). 3pobiTh
MOJeJIb ImapajieIbHUX JIIHIHOK i mMoOKaXKiTh,
AK HUMU KOPUCTYBAaTUCH. 5 5

Maun. 27

3ALAYI 4N19 NOBTOPEHHS

85. Bidxpuma 3adava. 3HAUAITH CTOPOHU YOTHPUKYTHUKA, SKIIO BOHU IIPO-
mopiitiai uuciaam 3, 5, 6 i 10, a

86. B onykaomy yotupukyTHuKy ABCD LA = ZC, LB =3ZA, a £D = 135°.
Yu Mae YOTUPUKYTHUK MapajeJbHi CTOPOHU?

87. Yu Gye YOTUPUKYTHUK OIMYKJUM, SIKIIIO OAWH i3 f10Tr0 KyTiB HOpiBHIOE 65°,
npyruii Ha 25° Ginmbinuii, a TpeTi# y 5 pasiB MeHmuii 3a meprinii?

88. Oxun i3 KyTiB piBHOOEIPEHOTO TPUKYTHUKA AopiBHIoe 116°. 3HaWAITL Mipu
iHIMUX KYyTiB TPUKYTHUKA.

89. V xoui mposegeno giamerpu AB i CD. losexits, mo AC = BD i AC || BD.

FTEOMETPIS HABKOJIO HAC

ITanarm IMotonbkux y JIbBoBi O6yso mobymoBaro y 1880 p.



§ 3 NMpPAMOKYTHMK,
pomO i KBagpaT

ITapasesiorpam, yci KyTH SKOTo IpAMi, HA3MBAETHCA MPAMOKYTHUKOM (MaJ. 28).

ITapamenorpam, y SKOTO BCi CTOPOHM PiBHi, HasMBaeTbcA poMooM (Masi. 29).

Powm6, yci KyTu Akoro mpami, HaduBaeThcsa KBaapatoMm (mas. 30). MosxHa
cKasaTu U Tak: KBaJpaT — Ile MPAMOKYTHUK, yCi CTOPOHM AKOTO PiBHI.

C
B C B C
B D
A D A D
A
Mau. 28 Mai. 29 Maui. 30

MpsaMoKyTHUK, pOMO i KBagpaT — OKpeMi BUAU napanenorpama, Tomy
BOHM MalOTb YCi BJJaCTUBOCTI Napanenorpama:

e AiaroHanb AiNUTH KOro Ha ABa PiBHI TPUKYTHUKMW;

® NMPOTUNEXHIi CTOPOHMU PiBHi;

® NMPOTUNEXHI KYyTU PiBHi;

e cyMa KyTiB, NpUernmx Ao oaHiel CTOpoHU, aopisHioe 180°;

e AiaroHani TOYKOIO NepeTuHy AiNnaTbCcs HaBMin.

IIle oxHy Ba'KJIMBY BJIACTUBICTh NPAMOKYTHUKA MTOBEAEMO SIK TEOPEMY.

“TEOPEMA |5

AiaroHani NpAMOKYTHUKA PiBHi.

OOBELEHH4.
Axmo ABCD — npamMokyTtHuk (man. 31), B c
10 ~AABC = ADCB (3a ngBOMa KaTeTaMH).
Orsxe, AC = DB. [
IMikaBy BmacTuBicTs Mae pom0. [{oBememo >

ii AK TeopeMy.
Maa. 31
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“TEOPEMA 6

AiaroHani pom6a B3a€MHO nepneHAUKYNapHii gingaTb KyTn pom6a Haenin.

AOOBEAEHHY.

Hexait ABCD — pom06, O — TouKa mIepeTu- B C
HY ¥oro miaronaseii (main. 32). loBememo, IIo
AC 1 BD i mo, manpurkaan, ZABD=/CBD.

Ockinpku O — cepenuna giarounaiui AC, AB =

= BC, To meniana BO piBHOOEIPEHOr0 TPUKYTHU- 0

Ka ABC e iioro BucoTomo i 6icexTpucor. Orixe,

BO 1L AC i ZABO = ZCBO. Togi it ZABD = A D

= /ZCBD. [ Maur. 32
OckinbKu KBagpaT € i poMOOM, i TPAMOKYTHHU-

KOM, TO BiH Ma€ BCi BJIACTHMBOCTi poM0a i IpAMOKYTHUKA.

Y kBagpari:

e BCi KyTK npami; e piaroHasni BSaEMHO NepneHAUuKYNSapHi;

e BCi CTOPOHM pPiBHi; e piaroHani AinaTb KyTn HaBMi.

e piaroHaini piBHij;

ITam’aTaemo, 110 KBagpaT € BHIOM
mapaJjeJjorpamMa, TOMy Mae€ BCi BiaacTu-
BocTi mapaJjesorpama (gus. c. 17).

CriBBigHOIIIEHHS MiK PO3IVISHYTUMU
BUJaMHU IIapaJjeorpamMiB MoKHa 300pa-
3UTH, AK IIOKa3aHO HA MAJIOHKY 33.

napaJjeaorpaMu

— AN 4onnTianBuXx

Onyknuit 4HoTnpukyTHUK ABCD, y sikoro AB = BC
i CD = DA, HasunBatoTb gessroigom (man. 34). [ia-
roHanb BD Takoro aensroiga po3busae Moro Ha asa
PIiBHI TOUKYTHMKK, a aiaroHans AC — Ha ABa pPiBHO- A C
6enpeHi TpuKyTHUKK. CnpobyinTe A0BECTU, LWO dia-
roHani Takoro YOTUPUKYTHMKA B3aEMHO NeprneHam-
KYNAPHi | 0gHa 3 HUX MPOXO4AUTb Yepesd cepeanHy
apyroi. Y npaBusibHe 06epHEHEe TBEPIYKEHHS: SKLLO
niaroHani YoTUPUKYTHMKA B3AEMHO NeprneHanKynap-
Hi i 04HA 3 HNUX MPOXOOUTb Yepes cepennHy ApYroi, D
TO TaKNI YOTUPUKYTHUK — AENbTOoIA?

v Man. 34
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Posgin 1. HoTnpukyTHMKM

v

Okpemuinn Bug, genstoiga — pom6. CniBBia-
HOLLUEHHSI MiX NMOHATTAMUW AesbToia, poMb, KBa-
Apart MOXHa NpoiNloCcTpyBaTM Tako Aiarpamoto
(man. 35). denbToin, BioMiHHWIA Big, pomM0ba, He € na-

panesiorpamMom.

Jenbroign

pombu

KBagpaTtu

Man. 35

SAMNUTAHHS | 3ABOAHHA 0N CAMOKOHTPOIJIIO

SOk W=

ChopmytroiiTe 0O3HAUYEHHS MPIMOKYTHUKA.

ChopmytoiiTe o3HaUEHHS poMmoOa.

Axi BmactuBocTi Mae pom6? oBexmiTh ixX.
ChopmystroiiTe o3HAUEHHST KBaaparTa.
Axi BmacTuBoCcTi Mae KBagpaT?

BnKkOHAEMO PA3ZOM

e HoBemiTe, 1110 MapajesorpaM, y AK0ro JiaroHai

NepneHIuKyJAapHi, — pom6 (Mmas. 36).

3a BJIACTHUBICTIO AiaroHaJjeil mapaJeJjorpaMma
AO = CO, a 3a ymosoto 3agmaui BO 1 AC. Ot:xe,
y tpukytHury ABC BO — wmepmiana i Buco-
Tta. Toxi TpukyTuuk ABC — piBHOGeIpeHMi,
AB = BC. OcKinbKM TIPOTUJIEKHI CTOPOHHU IIa-
paisesorpama piBHi, To AB = BC = CD = AD.
Or:xe, ABCD — pom0.

¥V piBHOOepeHU TpAMOKyTHUM A ABC BIiuca-
HO MIPAMOKYTHUK, AKUH Mae 3 TPUKYTHUKOM
cuinpHUi npamuil Kyt C (masu. 37). 3HaUITH
MOBXKUHY KaTeTa, AKIIO IePUMETP IPAMOKYT-
HUKa AopiBHIOE 12 cM.

Ockinbru AABC — piBHOOEIPEHUN IPIAMOKYT-
Ui, T0 LA = 45°, Ttoni LALK = 45°. Otixe,
~rAKL — piBuobGenpennii, AK = KL. Tomy

AC:AK+KC=KL+KC=%-12=6 CM.

Axi BmactuBocTi Mae mpAMOKYyTHUK? JloBeaiTh iX.

B C
A D
Maui. 36
A
K H L
-
C M B

Maua. 37
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SALAYI | BMTPABU

BUKOHAWTE YCHO

90. Cropona pomba mOpiBHIOE a. SHAUAITH HOT0 IIEPUMETP.

91. 3HalAiTL CTOPOHY KBajpaTa, IepuMeTp AKOTo AopiBHIoE P.

92. 3uaiigiTe nepumerp pomodba, AKIO BiH Ha 30 M HOBIIMII 3a OJHY CTOPOHY.
93. 3HaiigiTe KyTu pomba, AKINO OoguH i3 HuX Mmae 40°.

94. 3uaiigiTe KyTu pomba, AKIIO HOTO AiaroHaJ i piBHI.

95. 3uaiigiTe KyTu pomba, AKIO cyMa ABOX i3 HuX mopiBHioe 200°.

96. HosemiTh, 110 AiaroHAJb AiJIUTHh MPAMOKYTHUK HA ABA PiBHI TPUKYTHUKH.

97. HoBexmiTh, 10 KOMKHA CTOPOHA IPAMOKYTHIUKA KOPOTIIIA Bij IOTO miaroHAJII.

98. 3HaAiTh MJOBKUHY AiaroHael IPAMOKYTHHUKA, SIKIIIO BOHU IIePeTUHAIOTHCS

oig kyrom 60°, a MeHIIIa CTOPOHA MPAMOKYTHUKA OOPiBHIOE 7 CM.

99. Hiaromasb MPAMOKYTHUKA AOPiBHIOE d i yTBOpIoE 3i cropoHoio KyT 30°.

3HaAUIITh TOBKUHY MEHIIIOI CTOPOHU IPIMOKYTHHKA.

100. [Tiaronanp IpAMOKYTHHKA AopiBHIOE 12 cM i yTBOpPIOE 3i cTOpOHAMHU KyTH,
ONWH i3 AKMX yaBiui OGinbImuii 3a Apyruii. SHAUIITHL DOBKUHY MEHIIIO1
CTOPOHU MPAMOKYTHHUKA.

101. Kyt mixk giaroHansaMuy NpAMOKYTHUKA qopiBHIOE 40°. 3HANAITE KyTH, AKi
JiaroHajib YTBOPIOE 3i CTOPOHAMHU HNPSIMOKYTHHKA.

102. CropoHu IpAMOKYTHHKA JOPiBHIOIOTE 7 ¢cM i 10 cm. 3HAKAITE BigcTaHi Bif
TOUKM IIePEeTHUHY AiaroHajieil O CTOPiH MPAMOKYTHUKA.

103. Bigcrani Bify TOUKM IepeTHHY AiaroHajell IPAMOKYTHUKA O MOTO CTOPiH
JOPiBHIOIOTH 3 c¢M i 4 cM. S3HAUIITh MepUMeTP HPAMOKYTHHUKA.

104. Bincraup Big TOUKU IIepeTUHY AiaroHajaell MPAMOKYTHHKA IO OAHiel 3i cTo-
pix Ha 3 cm Oinbina, HidK H0 Apyroi. S3HAKHAITH CTOPOHU IPAMOKYTHHKA,
AKIIO OTO IIepuMeTp AOPiBHIOE 28 cM.

105. dxmo giaronaJti mapaJjaesorpamMa piBHi, TO BiH — nmpaMoKyTHHEK. [[o-
BeIiTh.

106. ToBemiTh: a) AKINO BCi KYTU YOTUPUKYTHUKA PiBHi, TO BiH — NPAMOKYT-
HUK; 0) SIKIIO OAWH KYT HmapaJjejiorpaMa IpsaIMUi, TO el mapaJjeyorpaM —
OPAMOKYTHUK.

107. Yepes Touky M, IIT0 JEKUTh HA TiOTEHY3i MPAMOKYTHOTO TPUKYTHUKA
ABC, poBeieH0 IPAMi, mHapajelbHi KaTeraM. BOHU epeTHHAIOTh KATEeTH!
BC i AC y toukax F i E. oBexnits, o MFCE — TpAMOKYTHUK.

108. 3uaiigite mepumerp npamMokyTauka ABCD, aKIio 0icekTpucu Horo KyTis
A i B ginare cropony CD Ha Tpu BipisKu mo 3 cMm.

109. Oguu is kyTiB pomba mopiBHIOE 50°. 3HANAITE KYT MisK MEHIIIOIO HOT0 Iia-
TOHAJLJIIO 1 CTOPOHOIO.

110. 3BuaiigiTe Kyt pomba, AKIIO OJHA 3 HOro AiaroHajei JOPiBHIOE CTOPOHI.
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111.

112.

113.

114.

115.

116.

117.
118.

119.

120.

Kyr A pom6a ABCD popiBuioe 140°. 3uaiigite KyTu Tpukytuurka AOB,
akmo O — ToOUYKa MmepeTHHY AiaromaJeil pomoba.

CroponHa pomba gopiBHIOE @, a KyT 150°. 3HaiiAiTh BigcTaHb MiK IIPOTH-
JIeKHUMU CTOPOHAMU pomba.

Kyrtu pomba mpomnopiritiai uncaam 1 i 2. 3HaAAAITH MEHIITY JiaroHaab poMoOa,
AKIIO Horo mepumeTp gopisuioe 40 cMm.

Oaun i3 KyTiB pomba Ha 60° MeHIIui 3a apyruii. S3HAHLITHL IEPUMETP
poMba, SKIIO MeHIIIa Moro JiaroHajab HOPiBHIOE 6 cM.

Bucora pomba, mpoBeseHa 3 BepPIINHU TYIIOTO KyTa, OiJUTh CTOPOHY HaB-
miz. 3HAUAITH: a) KyTu pomba; 0) mepuMerp pomba, AKIIO MEHIIa Horo
IiaroHaJsib HOPiBHIOE 5 cM.

M, N, P, K — cepenunu cropia kBagpara ABCD. Hosexnits, mo MNPK —
KBajgpar.

HoBenits, 1m0 pom0, y SKOro giaroHaJi piBHi, — KBajapar.

HoBexiTh, 110 MPAMOKYTHHUK, Y AKOTO TiaroHajli MepHmeHIUKYISIPHi, —
KBaJpar.

ITepumeTp KBagpara gopiBHIOE 16 cM.
3HalgiTL BifcTaHb BiJ TOUKU IIepe-
TUHY AiaroHAaJIel 10 CTOPiH KBaapara.
Ha manonKy 38 300pakeHO YacTUHY
3arony mja KoHeii. CKiIbKH MeTpiB
IepeB’sHuX PelioK 3HamZ00UTLCS IJId
OTOPO’Ki HOBOTO 3aroHy, AKIIO BiH
MaTtuMe (GopMy NPAMOKYTHHKA 3i
croporHamu 30 m i 40 m?

121.

122.

123.

124.

I3 Bepminau B npamokyTHuKa ABCD onyiteHo nepuneHgukyasap BK Ha gia-
rouanb AC, K € AC. 3uaiigite AK i KC, axmo AC =12 cm i ZBAK =60°.
Iz Bepmmuu B npamokyTHuka ABCD omnyieHo mepueHAukyJasp BK Ha
miarorans AC, K € AC. ¥V axomy BiguomenHi Touxka K miauts AC, AKIII0
AB=6cmi LABK:/ZKBC=1:2?

¥ npamorytaHUil AABC Briucano npamMokyTHUK CKLM rtaxr, mo ZC y HuX

. . . 1
cuinpHUH, a Touka L — cepenuna AB. [loBeniTs, 1110 KM=EAB.

Y piBHOOEAPEHUT TPAMOKYTHUHM TPUKYTHUK BIIMCAHO IPAMOKYTHUK , AKUHI
Ma€ 3 TPDUKYTHUKOM CITIIBHUYT MPAMUT KYT. SHAUIITh KaTeTU TPUKYTHUKA,
SAKIIO CTOPOHU MPAMOKYTHUKA JOPiBHIOIOTH 2 ¢cM i 7 cM.
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125.

126.

127.

128.
129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

VY piBHOOEIPEHUI TPAMOKYTHUN TPUKYTHUK BITH- A
CaHO IPAMOKYTHUK, /IBi BEPIIINHA AKOTO JeKaTh
Ha rimoTeHnysi, a ABi iHiri — Ha KaTerax (MaJj. 39).
3HaUAITH, HepuMeTp IPIMOKYTHUKA, AKIITO HOTO
CTOPOHU IIPOHOPILifiHi uncaam 2 i 5, a JOBKMHA
rimorenysu mAopiBHIOE 18 cM™. L
Jamo IpAMOKYTHUI PiBHOOEAPEHUN TPUKYTHUK.
Axito 3 OyAb-AKOI TOUKM TiMOTEHY3UW OITyCTH- C il ¥ B
TU MEePHeHINKYJIAPU HA KaTeTU, TO YTBOPUTHCS

IPAMOKYTHUK, IIiBIIEPUMETP AKOTO AOPiBHIOE Maur. 39
Karety. loBemiTs.

Sxmro miaronasi mapaJsesiorpaMa miJIATh MOro KyTH HaBIIiJI, TO IIeil mapa-
JejorpamMm — pombO. JloBemiTh.

HoBemiTs, 1110 YOTUPUKYTHUK, Y AKOTO BCi CTOpOHU piBHi, — pomO6.
YcraHoBiTH BUI YOTUPUKYTHUKA, BEPIIMHU SKOTO — CEePeIUHU CTOPiH
IPAMOKYTHHUKA.

3HaAUAITH IepuMeTp pom0Oa, AKIIO cyMa TPbOX HOro KyTiB mopiBHIoe 210°,
a Bucora 7 CM.

HoBemiTs, 1110 TOUKA IIePEeTUHY JiaroHajeil pom0Oa piBHOBiAgaieHa Bif ycix
Horo CTOpiH.

¥V piBuocTopoHHi# A ABC Brimcano pom6 (maJ. 40), B
mepuMeTp AKOTro MopiBHIOE 16 cM. 3HAWIITH TTe-

pUMeTp TPUKYTHUKA.

OpwuH i3 KyTiB poMmba y 5 pasiB OirbIuii 3a iHIINIA, M N

a mepuMeTp AopiBHIOE 56 cM. 3HAWAITH BHCOTY

pomb6a, TTPOBEIEHY 3 BEPIIUHU TOCTPOTO KyTa.

Iz Bepiimam Tymoro kyra B pom6a ABCD o cTopiu A K c
CD i AD npoBeneHo nepueHauKyaapu BM i BN
(M eCD, N € AD). [losenits, mo: a) BM = BN; Maz. 40

6) ZNBM = £BAD.

Yepe3 KOKHY BepIIMHY KBajJpaTa IPOBEAEHO
npAMYy, TapajeyibHy M0 BigmoBimHOl miarona-
Jgi. BusHauTe BUJ yTBOPEHOTO YOTUPUKYTHUKA
Ta 3HAWOITHL WOT0 MepuMeTp, AKIIO JiaroHaJIb
KBajpara a.

HoBexmiTs, 110 mapajejgorpaM 3 PiBHUMU i mep-
MeHIUKYJISAPHUMHU AiaroHAJIMU — KBaapar.
Hiaronasi 4OTUPUKYTHUKA PiBHIi i mepneHIUKY-
JAApHi. UM KOKHUNA TAKUN YOTUPUKYTHUK € KBa-
aparom?

Ha croponax xBaapara, 30BHi BiJf HbOT0, TOOYI0-
BaHO PIBHOCTOPOHHI TPUKYTHUKY, BEPIITNHU AKUX
TIOCJiZOBHO cosiyueHo. [loBeiTs, 1110 YTBOPEHU N
YOTUPUKYTHUK — KBazpar (maiu. 41).

Mau. 41
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139. Touku M, N, P, K ginarb croporu KBaapata ABCD y Biguoirenni 1 : 2
(man. 42). osexiTh, mo MNPK — KBazapar.

140. V¥ kBagpat ABCD Buucano npamMokyTHuk MNPK (maiu. 43). [loBeniTs, 1110
IOBXKMHA JiaroHaJIi KBaJpaTa HOPiBHIOE IIiBIIEPUMETPY HPIMOKYTHHUKA.

B N
M
A K
Mau. 42

c

B P ¢
K
N
M D
Mau. 43

141. ITpaMoKkyTHUK, poM0 i KBagpaT Taki, II[0 IIePUMETP KOXKHOI'O JOPiBHIOE
20 cm. CKifbKU icHYe TaKUX: a) IPAMOKYTHUKiB; 0) poM0iB; B) KBagpaTiB?
142. JliaroHaap MepPIIOTO KBaJpaTa € CTOPOHOI0 JPYroro, AiaroHaab APYTroro —
CTOPOHOIO TPETHOTO KBaApaTa. SHAUAITH BiTHOIIIEHH S IIEPUMETPIB IIEPIIIOTO

i TpeTbOoTO KBaJapAaTiB.

143. [Tano IpAMOKYTHUK i3 HepiBHUMU cTOpoHamu. J[oBemiTh, 1110 OiceKTpucu
MOro KyTiB IEePEeTHHAITLCI B YOTHPLOX TOUKAX, AKlL € BepHIMHAMU KBa-

apara.

144. YcTaHOBITH BifiIOBiMHICTh MijK MHOKMHAMU YOTUPUKYTHUKIB (1—4) i Bi1ac-
TUBOCTAMU, AKi MaIOTh yCi YOTUPUKYTHUKHU 3 IMTUX MHOXKUH (A—]1).

1 MmuoxuHa BCix
mapaJjiejiorpaMmis

2 MuoxxkuHa BCix
IPAMOKYTHUKIB

3 MHoKkuHa Bcix poMOiB

4 MuoXUHA BCiX KBaJpaTiB

A CywmiKHI CTOPOHU YOTUPUKYTHUKA

piBHi MixK co000, a IPOTUIEIKHI CTO-
POHU He 3aBXKIU PiBHI

Yei KyTu i BCi CTOPOHM YOTHUPUKYT-
HUKa PiBHI MiK cob60i0

JliaroHasi 4OTUPUKYTHUKA He 3a-
BJKJM PiBHI, ajie € OiceKTpucaMu ycix
BHYTPIIIHIX KyTiB

IIpornnexHi Tymi KyTu 4YOTUPUKYT-
HUKAa PiBHI MixK coboro, a miaromaui
He 3aBKIU € IePHeHIUKYIAPHUIMU
JliaroHaJi YoOTUPUKYTHUKA PiBHI MixK
co0010, ajie He 3aBKAU MePIeHIUKY-
JAPHI
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MPAKTUYHE 3ABOAHHS

145. Cxaadannus cepsemok. Poariaabre MarioHOK 44. BispMiTh manepoBy cep-
BETKY i CKJIaZiTh i1 3a BKa3aHUM aJITOPUTMOM. 3aIIPOIIOHYIiTe iHIIIi c1Ioci0
CKJIATaHHA CEPBETOK.

Maua. 44

3A,|J,A"II ANg NOBTOPEHHSA

146. BicekTpuca KyTa A nmapajuenorpama ABCD ginuts cropory BC Ha Biapisku
7 cMm i 3 cMm, moumHaOUM Bifg BepmuHu B. 3HAWIITE mepuMeTp HapaJjeio-
rpama.

147. I3 Bepmina B i D mapajaenorpama ABCD ma piaronans AC omyIeHo mep-
neunurkynapu BM i DN (M € AC, N € AC). Hosexnits, mo BM DN — ma-
paJiesorpam.

148. Ha miomuui gano asa xytu: LAOB=75° i ZBOC =32° 3uHainite mMipy
ZAOC. CkinpKku po3B’sa3KiB Mae 3agaua?

149. [IBi cTOPOHU TPUKYTHUKA JOPiBHIOIOTH 3 cM i 7 cM. SAIKUMU HATYpaATbLHUMU
YpCIaMU MOJKe BUPAXKATHUCS TOBMKUHA TPEThOI CTOPOHM?

FTEOMETPIS HABKOJIO HAC

KBagparna nmiauTka Ha mifgyorax i crimax OymiBesb
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3AJJ,A‘II 3A rotoBUMN MAJIIOHKAMU

AA=4C=3OO, A DA_BCD,
/D=2/B. /A:/B=1:2
/B, /D /B, /C
/(Bu /c
C A D
I’ oABCD, AB1BD, . 0ABCD, B c
AACDZSOO. AD — .DM,
Ilosectu: AO = BD. M M
B c /B, ZC
/ f O< : A D
A D
E’ 5 ABCD, . o ABCD,
ZCBK=55°. 4A=450' B C
LA, ZD /B, /K
A D K A D t K

ABCD — mpsIMOKYTHUK,
AC = 2AB.

Z/COB
B c

ABCD — npAMOKYTHUK,
E ZMBC:6OO, AB = a,

: BM 1 AC.
: MC
: B c
a
M
A Op




Posgin 1. HoTnpukyTHUKN 33

CamMocCTIHA POBOTA 1

BAPIAHT 1

1°. BHaiiziTe KyTH HapasejorpaMa, SKIIO CyMa ABOX i3 HUX mopiBHIoE 260°.

2°,

3°.

Ha piaronasi AC pom6a ABCD Bigkianu piBHi Binpisku AM i CN. JloBeniTs,
110 YoTUPuKyTHUK DM BN — pom0.

Y npamoryTHUKY ABCD 06icekTpuca xyta A neperuHae cropony CD y Tou-
mi M. 3HaiIiTh mepuMeTp IPAMOKYTHUKA, AKIO0 AB=10cm i CM : MD =
=1:4.

BAPIAHT 2

1°.
2°,

3°.

3HalgiTh KyTH pom0ba, AKINO oguH i3 Hux Ha 30° Ginbinuii 3a Apyruii.

M i N — cepenunu cropia BC i AD pomb6a ABCD. JloBexiTh, 1110 YOTUPHU-
KyTHUK AMCN — mapaJjiejiorpam.

Y npamokytauky ABCD 6icekTpuca KyTa A meperuHae ctopony BC y Tou-
mi M. 3HaWaiTh CTOPOHU MPAMOKYTHHUKA, SIKIIO HOT0 IIePUMETP AOPiBHIOE
56 cmi BM : MC =2 : 3.

BaAPiAHT 3

1°.
2°,

3°.

3HaWAITH KyTHU ITapaJjejorpamMa, AKI0 PiBHUILA ABOX i3 HUX mopiBHIOE 40°.
Ha croponax BC i AD npsamorkyTauka ABCD Bigkaanu piBHi Bigpisku BK
i DL. OoBexiTs, 1o yotupukyTHUK AKCL — mapajejgorpam.

¥V napasenorpami ABCD 6icekTpuca kyta A neperuHae croporny CD y Tou-
mi M. 3uaigiTs mepuMerp mapaJjejgorpama, akmo AD =6 cmi CM : MD =
=2:3.

BAPiAHT 4

1°.
2°,

3°.

3HalgiTh KyTH poMba, SKIMO OAWH i3 HUX Y 3 pasu OiJbINuil 3a APYTHUA.
BicexTpucu KyTiB A i C npamoxyTauka ABCD nepetuHaoThk cropouu BCiAD
y Toukax M i N BigmosimHo. [loBenith, 1o voTupukyTHUK AMCN — ma-
pajesorpam.

Y mapanenorpami ABCD 6icexkTpuca Kyra A nepetunae cropony BC y Tou-
mi M. 3HalgiTh CTOPOHU IapaJjejiorpamMa, AKIIO Horo mepruMeTp AOPiBHIOE
40 cmi BM : MC=1: 3.

“Tyr i gami:
° — IOYaTKOBUY i cepeHill piBHI;

— IOCTaTHill piBeHb;
— BUCOKUHU PiBEHb.
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TecTOBI 3ABAAHHSA 1

L~ I |

ABCD — upsaMOKYTHUK. fIKe 3 TBepIKeHb
xubHe?

ABCD — poBinbHUN pom6. AKuit 3HaK CJIifg
IIOCTABUTH 3aMiCTh *:
AC % BD?

CyMa KyTiB YOTUPUKYTHUKA JOPiBHIOE:

BicexTpuca rocrporo Kyra mapaJiesorpamMa
IiInTH #oro OiJbIIY CTOPOHY HABIIiJ.
3HaWIiTh mepuMeTp mapaJjejiorpaMa, SKIIo
loro MeHIlIa CTOPOHA AOpPiBHIOE 6 cM.

Cyma KyTiB mapaJjiejiorpaMa, IIPUJIerJIux
JI0 OJIHi€el CTOPOHU, HOPiBHIOE:

Ogua 3i cTopiH mapaJsesiorpaMa JOPiBHIOE
5 cMm, a mepumetp 16 cMm. S3HAUOITHL TJOBKUHY
JIPYyroi CTOPOHU.

3HaWAiTEL KyTH pom0Oa, AKIIO BOHU IIPOIIO-
piiiiai yucaam 2 1 7.

Memnr1ia cropona TpAMOKYTHUKA JOPiBHIOE
5 cM. S3HAHAITEL JOBXKUHY AiaroHaJIi, SKIIIO

BOHA YTBOPIOE 3 0iJbINTOI0 CTOPOHOIO KyT 30°.

O — TouKa IepeTUHY aiaroHajeil pomoOa
ABCD. Busuaurte Bun ~AOB.

ITepumerp kBagpara 20 cm. 3HaAiTH Bix-
CTaHb BiJl TOUKU IEePEeTUHY AiaroHaJyieil KBa-
Ipara 0 IoTO CTOPOHMU.

a)
0)
B)
r)

a)
6)

a)
0)

a)
0)
B)
r)

a)
0)

a)
0)

a)
0)
B)
r)

a)
0)

a)
0)
B)
r)

a)
0)
B)
r)
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AB 1 BC;
AC = BD,
AC 1| BD;
BC | AD.

B) [;
I') He MOXKHA
BUBHAYUTH.

—
)

AL

120°;
90°;

B) 180°;
r) 360°.

12 cm;
18 cwm;
36 cm;
He MOKHA BU3HAUUTHU.

90°;
180°;

B) 360°;
r) 120°.

B) 11 cwm;
r) 3 c™m.

5 cm;
6 cmM;

20°1 70°;

20° i 140°;
40° i 140°;
80° i 280°.

10 cm; B) 2,5 cMm;
S5cm; 1) 20 cMm.

TOCTPOKYTHMUIT;
MIPAMOKYTHUI;
TYIOKYTHUI;
PiBHOCTODOHHI .

20 cm;
10 cm;
5 cm;

2,5 cMm.
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Tunosi 3AAAYI 419 KOHTPOJIbHOI POBOTHU

1°.

2°,

3°.

4°,

3HAUAITh KYyTU YOTHPUKYTHUKA, AKIIO BOHU IIPOIOPIIiliHI uymciaam 2, 4,
618.

ITepumerp mapanaenorpama mopisuioe 120 cm, a MeHIIa cTopoHa 25 cMm.
3HaAUAITh JOBKUHU iHIITUX HOTO CTOPIiH.

SHAAITh, KyTH IapaJiejorpama, SKII0 Horo AiaroHaJb YTBOPIOE 3i CTOPO-
HaMu KyTu 42° i 34°.

Hiaronass npaAMOKyTHUKA AopiBHIoe 10 cM i yTBOpPIOE 31 CTOPOHOIO KYT
30°. 3HalAiTh JOBKUHY MEHIIIOI CTOPOHU IPAMOKYTHUKA.

5°.

6°.

7°.

8°.

3HaANAITh CTOPOHU MPAMOKYTHHKA, SKIIO BifCTaHBb BiJl TOUKU II€EPETUHY
miaroHaseil mo oxmiel 3i cropim mHa 2,5 cMm OinbIna, HidK g0 Apyroi, a me-
pUMeTp IPAMOKYTHHKA LOPiBHIOE 34 CM.

Opun i3 xyTiB pomba gopisuioe 120°. 3HaWAiTH MeHIIY AiaroHaab poMmoOa,
AKIIO HOT0 IepuMeTp AopiBHIOE 24 cM.

3HanigiTe nepumerp napasaenorpama ABCD, sKIo Horo MeHIIIa CTOPOHA
mopiBHIOE 5 cM, a 6icekTpucu KyTiB A i D nepeTuHaoThea B Toulrli K, Axa
JexuTh Ha cropoHi BC. 3uaiigite mipy LZAKD.

HoBemiTs, 1110 YOTUPUKYTHUK, BEPIITUHU SKOTO € CePeINHAMM CTOPiH POM-
0a, — OPAMOKYTHUK.

9..

10°°.

Ha giaronasni BD xkBagpara ABCD B3saTo Touku M i N Taxki, 1o BM = DN.
Hosenits, 10 AMCN — pom6. 3HaWAITH 1ioT0 mepuMeTp, AKIN0 MN =4 cm
i ZBAM =15°.

VY piBHOOEIpPEeHUI IPAMOKYTHUN TPUKYTHUK 3 TIIOTeHYy3010 15 ¢cM BIIMcaso
OPAMOKYTHUK TaK, IO ABi MOro BEepIIMHU JIeKATh Ha TillOTeHy3i, a IBi
igmi — Ha karerax. SHAWAITL HepUMeTpP NPAMOKYTHHKA, SKIINO OJHA
3 Horo cTopiH yTpudui 6isnbIna 3a Apyry.

Cepen piBHUX pO3yMOM — 3a OHAKOBUX [HLLIVX YMOB —
riepeBaxae TO, XTO 3Ha€ reoMeTpilo.

b. lNackanb



4 3acToCcyBaHHA BJIaCTUBOCTEN
napanenorpama

BuacTuBocTi mapaJsesorpamMa MOJKHA 3aCTOCOBYBATH i Yac MOBeAeHHSA
TeopeM i po3B’aA3yBamHA 3amau. OpHa i3 TeopeM HasBaHa HA YeCTh BUIATHOTO
rperbKoro (imocoda i reomerpa Paneca Mimercbkoro (rkimemp VII-mouaTor
VI cT. fo H. e.). Moro 3106yTku B reoMeTpii 6yJaM HACTINIBKM BEJUKUMH A
IO AJIBIIIOTO PO3BUTKY ITi€l HAyKH, 1[0 TOTO iMeHeM Ha3BaJIU TEOPEMY, AKY BU-
BUaIOTh Ha Bcil miaaneri. [letanbHine mpo kutta Pajieca Ta 1oro TOCATHEHHA
mpouunTaiiTe y pyopuri «3 icTopii reometpii», a 3apasd — Teopema.

(dPanéca.) Ao napanenbHi NpaAMi, SKi NnepeTUHaloTb CTOPOHM KYTa, Bia-
TUHAIOTb HA OAHI! NOro CTOPOHI PIBHI BiAPi3KU, TO BOHU BIATUHAIOTb PiBHI
BiAPi3KU i HA APYriA NOro CTOPOHiI.

AOOBEAEHHS4.

Hexait mapanensni npami AB, A,B, i A,B, nepetuHaioTs cropory OA KyTa
AOB B Toukax A, A,, A,, a cropouny OB — B Toukax B, B, B, (man. 45). Ho-
BemeMo: AKIo AA, = AA,, To BB, = B,B,.

A,
KI A, 2 4
" 3 1 K,
0 '‘B 'B, 'B,
Maun. 45

ITpoBegemo uepesd Touky A, npamy KK,, napaneabny OB. Hexaii s npsa-
Ma neperuHae npami AB i A,B, B Toukax K i K,. Toxi aAA K =1rA,A K, (60
AA =AA,, L1=/21 /3=/4). Orxe, KA, = A,K,. Yorupuryruuku KA, BB
i A,K,B,B, — mapaisenorpamu. Tomy akmo KA, = A,K,, to BB; = B;B,. []

3adaua. IlopiniTes manuit Bigpisok AB Ha n piBHUX YaCTUH.

Posé’azannsa. IlposBegemo moBinbHUMIT nmpominb AC i BigKJIazeMo Ha HBOMY
piBHIi Bigpisku AA;, A.A,, AA,, ..., A, _;A, (Man. 46). IIpoBegemo npavy A,B,
auepes3 TOUKU A, A,, ..., A,_; — npami, mapanenbHi A,B. BoHU mogiiaTes nanuit
Bimpisok AB Ha n piBHuX uyacTuH. Ile BumiuBae 3 Teopemu Pajeca.



§ 4. 3acTocyBaHHS BNacTUBOCTEN NapanenorpamMa 37

T

Mai. 46 Mau. 47

Cepednvoio JNiHi€0 MPUKYMHUKA HA3WUBAETHCA BipiSOK, AKWI CIOJydae
CepeMHY IBOX CTOPiH IIbOTO TPUKYTHUKA.

“TeoPEmA |8

CepepHs niHig TPUKYTHUKA NapanenbHa OAHiN i3 NOro CTOPiH i AOPIBHIOE
TI NONoBWHiI.

OOBEAEHHY4.

Hexait KP — cepenusa jaiHig aAABC (man. 47). IIpoBegemo uepe3 Touky P
npamy, napaigenbuny AC. 3a Teopemoro Pasieca BoHA mepeTuHae Biapisox AB
B itoro cepepuHi K, To6T0 MicTuTh cepesnnio ainito KP. Omxe, KP | AC. Ilum
JIOBEJIEHO IIEePIIy YACTUHY TEOPEeMHU.

IIpoBememo m1e cepenuio Jimito PT. Boua mapanenbua AB, TOMY YOTHPU-
KyTHUK AKPT — mapaJjejsiorpaMm. 3a BjacTubicTio mapaiuesorpama KP = AT,

1
a 3a Teopemoro Pameca AT = TC. Ort:xe, KP=§AC. |

— AN gonnTianBux

Yu npaBunibHe TBEPOXEHHS, 06epHeHe 40 Teo- o Ay Ay Ay
pemun Paneca? NpaBunbHe, AKLWO PO3MNSAaTH Bij-
Pi3K1 Ha CTOPOHAax KyTa, No4YMHalo4m Bif, NOro Bep-
LUNHW.

fkuwio Ha oAHIN cTOopoHi kKyTa O BigknacTu
piBHiI Bigpi3aku OA,, AA,, AA;, ..., a Ha apy-
rimi — TakoxX piBHi M co6olo Bigpisku OB,,
B.B, BB, ..., ronpamiA,B,,AB,, AB;, ... na-
panenbHi ogHa ogHin (man. 48). CnpobyiiTe oo-
BECTU LLe TBEPAXEHHA CAMOCTINHO. B,

Konu piBHi Biopi3kn Bigknagatv Ha OAHIN CTO-
poHi kyTa O i Ha opyrin, ane He Big, BEPLUMHU KYTa,

To NpsiMi A,B;, A.B,, A;Bj, ... MOXYTb OYTK He Napa- B,
nensHumm (man. 49). Masn. 49
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SAMUTAHHA | 3ABOAHHA ON9 CAMOKOHTPOIJIIO

1.

2
3.
4

Chopmy.rroiiTe i goBeniTh Teopemy Paeca.

. IlTo masuBaeThCsA CepPeIHBOIO JiHI€I0 TPUKYTHUKA?
AkKi BracTuBOCTI Mae cepeqHs JiHiA TPUKyTHUKA?

. lloBexmiTh TeopeMy PO CEPENHIO JIIHII0 TPUKYTHUKA.

BUKoOHAEMO PA3OM

HoBemiTh, 110 cepequHYN CTOPiH MOBiIBHOTO YOTUPUKYTHUKA € BEPIIUHAMU
napaJjeJjorpaMma.

Hexait ABCD — noBinbHUI YOTUPUKYTHUK, a Touku K, P, T, H — cepenu-
HU ¥oro cropiu (maia. 50).

ITposememo miaronans AC 1aHOT0 YOTUPUKYTHUKA i PO3IIAHEMO TPUKYTHM-
ku ABC i ADC. KP — cepenus ninia aABC, tomy KP | AC i KP = 0,5AC.
TH — cepenusa minis aADC, tomy TH | AC i TH = 0,5AC. 3a TpaH3UTHB-
HOI0 BjacTuBicTio Binpisku KP i TH napajenbHi i1 piBui. Tomy 3a 03HaKO0IO
napaJjiesiorpama (teopema 3) uotupukytHuk KPTH — mapajejorpaM.

IIpumimzka.

Hasenene moBemeHHs MpaBUJIbHE AJIST HEOMYKJIOIO0 YOTUPUKYTHUKA (MaJ. 51)
i 1 HelLTocKoro woTupuKyTHKAa. Hanpukian, aximo samana ABCD ckiana-
€ThCs 3 YOTUPHOX pebep TPUKYTHOI mipaminu, a rouku K, P, T, H — cepeguHu
mux pedep, To YoTupuKyTHUK KPTH — Tako:k mapaJjesorpam (MaJ. 52).

C
B P c T
P
K B D
T
A e L
H D
A
Maua. 50 Mau. 51

ITepumerp ~ABC popiBHioe P. 3HaingiTey mepumerp TpuKyTHuKa MNK,
CTOPOHU SIKOTO € cependHimu Jjinisvu rABC.

Hexait croponu aABC mopiBHIOIOTH a, b i c. Toxi, 3a BiacTuBicTIO cepejn-

HBOI JiHil TPUKyTHUKA, cTOpoHU AMNK nOpiBHIOIOTH 3’ 3BiAKU

b b

2’ 2
atb+c P

AMNK:T 9"
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3AOAYI | BMPABU

BUKOHAWTE YCHO

150. V axomMy TpUKYTHUKY ABi cepenHi siHii piBHi?

151. YV axoMy TPUKYTHHUKY BCi Tpu cepenHi JaiHii piBHi?

152. CropoHu TPUKYTHUKA HOPiBHIOOTE 6 M, 8 M i 10 M. 3HaiiAiTh HOBKUHU
fioro cepenHix JiHiii.

153. K, P, T — cepenunu ctopin aABC, mepumerp skoro mnopiBamoe 40 cm.
3HaniaiTe nepumerp TpukyTHuka KPT.

154. [IBi C‘TOPOHI/I TpmucyTHHRa Bi,Z[.HOf)H"I."]:CH AK 2 @ 3: A B/ ¢ / D /
Ax BigHOCATBHCA HOTO cepenHi JiHil, mapasienabHi

UM CTOpOoHaM? K
155. Tpu mapaJsienbHi IPAMi IEPETUHAIOTHL OAHY CTOPOHY p
KyTta A B Toukax B, Ci D, a gpyry — B Toukax K, T,
P, T (man. 53). IIpu mbomy AB = BC = CD = 4 cwm,
KP = 3 cm. O6uncaite Biacraui AK, AP, AT, KT. Max. 53

156. IloginiTe mammii Bigpisox mHa 3 piBHI yacTuHH.

157. ITominiTe mauuii BiApisox Ha 4 PiBHI YacTHMHHU ABOMA CIIOCOOAMI.

158. Hakpec/iTh IOCTPOKYTHHUI TPUKYTHUK, OOHA 3i CTOPiH AKOro JOpPiBHIOE
6 cm. ITominmiTh KOXKHY CTOPOHY TPUKYTHMKA Ha TPHU PiBHI YaCTHUHU.

159. Ha oxmiit 3i cropim kyra Bigkganaum piBHI Bigpiskum i uepes ixHi KiHmi
IpoBeJiu NPAMi, MePIeHAuKYJIAPHiI Ko OicekTpucu Kyta. [oBemiTh, 110
BipisKkm, yTBOpeHi Ha 000X CTOPOHAX KyTa, PiBHIi.

160. Cropony AB rABC, saka yzaBiui mena 3a BC, mogiiuau Ha 4 piBHI uac-
TUHY 1 Yepe3 TOYKU MOy IpoBesiv npAMi, napaseabHi AC. ITopiBuaiiTe
JOBXKUHU BifpisKiB, yrBopeHuX Ha cropoHax AB i BC.

161. Cropouy AB 2ABC, sxa mHa 6 cm MmeHIna 3a BC, moainuau Ha 3 piBHI uac-
TUHU i yepes3 TOUKMU IIOALNY IIpoBesu npsami, nmapanenbHi AC. IlopiBaslTe
IOBXKWHU BifpisKiB, yrBOopeHnx Ha cTopoHax AB i BC.

162. CTopoHN TPUKYTHUKA OOPiBHIOIOTb 3 M, 4 M i 5 M. S3HAWIITh JOBKUHU
fioro cepemHixX JIiHiA.

163. CTopoHU TPUKYTHUKA JOPiBHIOIOTL 8 cM, 10 cm i 14 cm. 3HalgiTe mepu-
MeTp TPUKYTHUKA, AKUHA BiATHMHAE BiJf JAHOTO TPUKYTHUKA HOTO CEepegHs
Jdinig. CKiiIbKM pos3B’sI3KiB Mae 3amaua?

164. MoBeniTs, 1110 cepeaHi JiHil TPUKYTHUKA PO30MBAIOTH HOT0 HA YOTUPH PiBHI
TPUKYTHUKHA.

165. CTopoHu TPpUKYTHUKA a, b i c. 3HaAWAITh TEpUMETP TPUKYTHUKA, BEPIIIN-
HaMU SKOTO € CePeMHU CTOPiH AAaHOTO TPUKYTHHUKA.

166. K, P, T — cepenunu ctopia AB, BC i AC Tpukytuuka ABC. [JoBemiTs,
10 YoTUpuKyTHUK AKPT — mapaJjejorpam.
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K, P, T, H — cepefUHU CTOPiH YOTUPUKYTHUKA, AiaroHaJyi AKOT0 AOPiB-
HI0I0TH 45 aM i 32 nm. 3HaligiTe mepumerp yoTupukyTHuka KPTH.
HiaroHasi YOTUPUKYTHUKA TOPiBHIOOTH d i d,. 3HAHAITH IEPUMETD YOTUPU-
KYTHUKA, BePIIUHAMU SIKOTO € CEPEAUHU CTOPiH JAaHOTO YOTMPUKYTHUKA.
CepenuHu cTOpiH pom0a MOCJiZOBHO croJaydusu Biapiskamu. [[oBemiTb,
10 YTBOPEHUH YOTUPUKYTHUK — MPAMOKYTHUK.

3HaNIITh CTOPOHU TPUKYTHUKA, SKIITO0 BOHU IPOIOPILiiiHi yncaam 3, 51 7,
a IIepuMeTp TPUKYTHUKA, YTBOPEHOTO cepeHiMu JiHiaMU, nopiBHIOE 30 cM.
Kareru npsaMOKYTHOTO TPUKYTHHKA JOPiBHIOIOTL 6 c¢cM i 8 cm. 3HaigiTh
BificTaHb Bi cepeIWHU TiIIOTEHY3U A0 KATETiB TPUKYTHHUKA.

Touka A JeXUTH Ha MPAMil a, a Touka B BigmaneHa Bix mpsamoi Ha 8 cMm.
3HaligiTe BimcTaHb Bif cepemuHu Bigpiska AB mo mpsamoil a.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Biokpuma 3adavwa. M, N, P i K — cepegunu cropia AB, BC, CD i AD
yotrupukyTHuka ABCD. YcranoBiTh BuJ YoTUPUKYTHUKA MNPK, AKIIO
ABCD — ... .

OcHoOBY piBHOOEAPEHOTO0 TPUKYTHUKA, AKa NOPiBHIOE 8 cM, MMOAiamau
Ha 4 piBHI wacTWHU i Yyepe3 TOUKW IOAiJy TPOBEJU IPSAMi, mapajaesbHi
OiuHiit cropoHi. Bigpisku, yrBopeHi Ha 6iuHiii cTopoHi, Ha 1 cm OGinbrri
3a BiAmoBigHI BiApisKm ocHOBU. 3HAUAITH HePUMETP TPUKYTHUKA.
Hiaronans pom6a ABCD mopnisuiau Ha 6 piBHUX YaCTUH i uepe3 TOUKU I10-
Iiay mpoBesiv IPAMi, mapaJiebHi APYTifl AiaroHasi. S3HANAITH IEPUMETD
pomba, SKIIO AOBXKMHA OJHOTO 3 YTBOPEHUX Ha CcTOpoHi AB Biapiskis
mopiBHIOE 2,5 cM.

Axnro Ha mpAMill a BiAKJacTu KijgbKa piBHUX BifPi3KiB i uepe3 HUX IIPO-
BECTU ITapaJjesjbHi MPAMIi A0 ePeTUHY 3 IPAMOIO b, To i HA TpaAMil b BoHU
BifciuyTh piBHIi Bigpisku. [loBeniTh e TBEpPAKEHHA.

M — poBinpHaA TOuKa Binpiska AC. IloBenitsb, mio cepenasa Jjinia aABC,
napanenbua AC, ginuth Bigpisox BM HaBmiJ. B
HoBenmiTh, 1m0 mpsaMa, AKa MICTUTH CEPEIHIO K/\ P

JiHilI0 TPUKYTHUKA, PiBHOBiAmaJeHa Bix ycix /
F T

MOr0o BEPIIINH. /
Cropony AB ~ABC toukamu E, F, K noginuinn E N
Ha 4 piBHI yacTUHU i Uepe3 HUX IPOBEJIU IPAMi, A / \ C

napasienbHi AC (man. 54). 3uanigite AC i KP,
akmo FT =5 cwm.

Bigpisoxk AB Toukamu M, N, K noginniau Ha 4 piBHi yacTuHU. 3HAUIITH
Bimcrami Big Touox M i N mo mpsamoi, SKa IPOXOAUTH Uepe3 TOUKYy A Ha
Bimcraumi 12 cm Bixg Touxku B.

Touku A i B ne:xarh 1o pisHi 00Ku Bim mpamoi a i BigmaneHi Big Hel Ha
6 cm i 10 cm. 3ualimiTe BigcTraus Big cepemmuu Bigpiska AB mo mpsaMmoi a.
K, KOPHUCTYIOUMCH BJIACTUBICTIO CEPETHBOI JTiHil TPUKYTHUKA, BUSHAUNTH BifI-
CTaHb BiJl MyHKTa A 0 TyHKTa B, MijK AKMMU He MO)KHAa IIpouTu (MaJj. 55)?

Mau. 54
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T
Maug. 55 Maui. 56

183. Cyma miarosajieil YOTUPUKYTHUKA SJOPiBHIOE a. SHAKIITE IIePUMETP YOTUPI-
KYTHUKA, BePIINHAMI SIKOT0 € CePeINHU CTOPIiH JaHOI'0 YOTUPUKYTHUKA.

184. T'imorenysa piBHOOEIPEHOrO IIPAMOKYTHOI'O TPUKYTHIUKA JOPiBHIOE . 3HATI-
IiTh, HA AKi BiApisKM cepemHs JiHiS TPUKYTHUKA OIIUTL MeIiaHy, IPO-
BeJIeHy J0 TilOTeHy3HU.

185. Oxua 3 BepIINH TPUKYTHHKA MICTUTHCA 3a MexkaMmu 3oIiruTa. IIpoBemiTh
MeJiaHM IILOTO0 TPUKYTHHKA ab0 IXHIi yacTHUHU.

186. K, P, T, H — cepenuuu cTopin doTupukyTHuKa ABCD. 3a K01 yMOBHU
yoTupukyTHUK KPTH e€: a) pom0oM; 0) IPAMOKYTHHKOM; B) KBaapaToM?

187. Ak pospiszaTu HOBiNbHMUI TPUKYTHUK Ha ABi 4YaCTHUHU, 1100 i3 HEX MOKHA
OyJI0 CKJIACTH IIapaJiejorpam?

188. fAxmo K, P, T — cepeaunu cropia A ABC (main. 56), To AK : AB=AT : AC=
= KT : BC. [loBeniTsb.

MPAKTUYHE 3ABOAHHS

189. BupixkTe 3 mamepy Tpu piBHiI pisHOCTOpOHHI TpUKyTHHUKK. OguH i3 HHUX
PO3pisKTe MO cepeAHil JIiHil i 3 IBOX YTBOPEHMX YACTUH CKJIAAIThH IapaJe-
JorpaM. [HIITI TPUKYTHUKY PO3PisKTe MO IHIINX CepeaHiX JiHIiaX i cKIagiTh
i3 Hux mapaJsiesiorpamu. Ym piBHI Bci yTBOpeHi y TaKkwmii criocib mapaJsesio-
rpamu? Yu piBHi ixui nepumerpu?

190. IligroTyiiTe Ipe3eHTAIlil0 HA TEMY:

1. ®anec MinercbKuii — OAUH i3 ceMHu MyJpeIliB CBiTy.
2. MaremaTuusi 3100yTKU B IKO0Ji Paseca.

3AJJ,A'-II ANg NOBTOPEHHSA

191. Ha cropouax AB i CD npamokyTuuka ABCD BigkJameHo piBHI Biapiskm
AN i CM. Ooenith, mo NBM D — mapaJiesorpam.

192. HoBenits, 110 OicekTpucu KyTiB poMba yTBOPIOIOTH MPAMUI ab0 pPO3TOop-
HYTU® KYT.

193. HoBenits, 1110 TepuMeTp poMba, BOMCAHOTO B PiBHOCTOPOHHIN TPUKYTHUK
(rocTpuii KyT pomba 306iraeTbcAd 3 KyTOM TPUKYTHHKA), NOPiBHIOE 24,
e @ — JOBXKUWHA CTOPOHU TPUKYTHUKA.

194. Ha cKinbKM YacTUH OiJIATH IJIOIIUHY ABa PiBHI KBaApaTiy, PO3MillleHi Ha Hiit?



5 Tpaneuiqa

YoTUPUKYTHUK, ¥ AKOTO TiJIBKU ABi CTOPOHM HapaJjejibHi, Ha3MBalOTh TpaIie-
miero (mas. 57). ITapaseabHi cropornu Tpameiii — ii ocrosu, aBi immii — 6iuni
cmoporu. Tparerito 3 piBHUMU OiYHMMU CTOPOHAMHU HA3UBAIOTh Pi8HOOIYHOIO,
abo pigHoOedperoro. SIKITO TpameIia Mae IPAMU KyT, il HA3UBAIOTb NPAMOKYM-
noro. Ha manrouxky 58 rtpamenia ABCD — piBuobiuna, a Tpanenis MNOP —
TPAMOKYTHA.

/B—i | | |
A D A/—\\D M

Maun. 57 Maug. 58

¥V ko:xHill Tpamellii cymMa ABOX KYTiB, IO IPUJIATAIOTH 4O 0iUHOI CTOPOHMU,
mopiBuioe 180°. Homy?

Cepednvoio JniHi€l0 mpaneyii Ha3WBAE€ThCA BiIPiBOK, KU CIIOJy4yae cepe-
ouHu i 6iYyHEX CTOPIiH.

“TEOPEMA |0

[ CepepnHs niHia Tpaneuii napanesibHa OCHOBaM i A OPIBHIOE X NiBCyMi. :|
OOBEAEHHS.
Hexaiit KP — cepenus jinia rpamenii ABCD B C
(mag. 59), a npami BP i AD nepeTuHamOThCA
B Touri 7. Tpurkyrauku BCP i TDP piBHi, K P

6o CP = PD, Z/BPC=/ZTPD, /BCP=/ZTDP.
Or:xe, BC = DT i BP = PT. Cepenusa ainia KP
Tpamenii ABCD € TaKo:X cepeaHboOIo JiHieio A D T

. 1
rpukyTauka ABT. Tomy KP||ATi KP= EAT. Maur. 59

Orsxe, KP | AD i KP=%(AD+BC). O



§ 5. Tpanedjs 43

— ANK AONUTIMBUX

Kpecnsium Tpanedito, HayacTiwe ii 6inbLly OCHOBY BBaXatoTb HMXHBOIO OCHO-
BOt0. Lle He 060B’a3k0BO. 300paxeHi Ha MasntoHKy 60 YHOTUPUKYTHUKM — TaKOX
Tpaneduji. IxHi ocHoBn — AB i CD.

C

A B A D A D

Man. 60

Yum ogHe 1 Te camMe 03Ha4alTb TEPMIHU BiACTaHb MiXX OCHOBaMu Tpaneuii i Big-
CTaHb MiX MPSIMUMU, Ha SIKUX J1exxaTb OCHOBM Tparieuii? He 3aBxau. Hanpuknaa,
Ha ManoHKy 61 306paxeHo Tpanewilo, BiACTaHb MiXX OCHOBaMU SIKOi AOPIBHIOE
LOBXMHI giaroHani BD (BigcTaHi Mixk Handnmxk4ynmmy Todkamu Biapiskie AD i BC).
A BigcTaHHI0 Mix npamummn AD i BC € nepnengukynsap BH i BH < BD.

B C

Man. 61

SAMUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

CoopmystoliTe 0O3HaAUEHH TpAaIlelrii.

flx HasumBaIOTL CTOPOHU Tpamerii?

Axumu 6yBaroTs Tparnerii? ChopmyirroiiTe iX o3HAUEHHS.

Yomy mopiBHIOE cyMa ABOX KYTiB Tpamerii, 1Mo mpWIATalOTh M0 OAHiel
6iuHoi cTopoHU?

ChopmyroiiTe 03HAUEHHS CepenHbol JiHil Tpamerii?

CoopmytroiiTe i JoBeAiTh TEOPEMY IIPO CepemHIo JIiHilo Tparmelii.

e

& -
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BukoOHAEMO PA3ZOM

Kytu npu ocHoBi piBHOOIuHOI Tpamenii piBHi. [loBemiTh.

Hexait ABCD — Ttpamernisa, y axkoi AB = CD. [oBexemo, mo LA=/D
(main. 62). IIposenemo Bigpisox BK, napanenbuuit CD. Ockinbku BC | KD
i BK | CD, to BCDK — mapanenorpam, BK = CD = BA. Orxe, AABK —
piBHOOEepeHUit, Tomy LA=/BKA. /BKA=/D — gk BigmoBigHi KyTH,
yTBopeHi ciunoio KD iz mapanenpbuumu npavmumu BK i CD. Tomy LA = /4D,
mio i Tpeba OyJIO TOBECTH.

B C
B C K P
AN
A K D A" x, B P
Maig. 62 Maig. 63

OcuoBu Tpamnerii gopiBuoTs 4 aM i 10 am. 3HaligiTh JOBKUHEI BiApisKiB,
mapaJieJIbHUX OCHOBaM, SAKIIO KiHITI ITMX BifpisKiB KOKHY 3 OiYHMX CTOPiH
Tparmelii giJigaTh Ha TPU PiBHI YaCTUHU.

Hexait ABCD — Tpamnemnisa 3 ocaoBamu AD = 10 am i BC = 4 gm, a TOYKH
E, K, F, P raki, mo AE = EK = KB, EF | AD i KP | AD (mamx. 63). IIpo-
Bememo Binpisku EE,, KK, i BB,, mapanensui CD. YTBOpeHi pu mbomMy
yorupukytauku B,BCD, K, KMB,, E,ELK, — napaJjiejiorpaMu.
AB;=AD - BC =6 ngm. 3a Teopemoro @Paneca AE, =E,K,=K,B;=6:3=2.
Omxe, KP=KM + MP=2+4=6 (anm), EF =EL + LF =2 + 6 =8 (am).
Cupo0yiiTe po3B’sI3aTH II0 3aaUy, BUKOPUCTOBYIOUHN BJIACTUBICTH CepeaHbOl
JiHii Tpamerrii.

3ALAYI | BMPABU

BUKOHAMUTE YCHO

195.
196.
197.
198.
199.

200.

Yu icuye Tpamemnis, CTOPOHU SIKOI mopiBHiOOTHE 1 M, 2 M, 3 M i 7 m?
Cyma TpboxX KyTiB Tpamernii gopiBuioe 280°. 3HaiigiTe ii yeTBepTUii KyT.
3HaligiTh KyTH piBHOOGIYHOI Tpamelrii, AKIIo cyMa TphoX i3 Hux gopisaioe 300°.
IBa kyTu Tpamerii B cymi craHoBiATs 200°. Yu mpaBUIbHO, 1110 BOHU —
mpoTuaekHI? 3HANIITH, CyMy OBOX iHIITHUX KYTiB.

ITepumeTp piBHOOGIUHOI Tpamernii gopisuioe 20 cm, a cyma ii ocaoB — 12 cMm.
3HAUITh JOBKUHY 0iUHOI CTOPOHH.
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201.

202.

203.
204.

205.

206.

207.

208.

209.

210.
211.

212.

213.

214.

215.

216.

217.

SHAUAITh, KyTH PiBHOOIUHOI Tpamelrii, Ao oguH i3 Hux Ha 10° Glabmimit
3a IpyTrui.

3HalmiTh KyTH Tpamelii, AKII0 ii MoKHa pospisaTy Ha mapajiejorpam
i piBHOCTOPOHHIA TPUKYTHUK.

CropoHu Tparelii fOpiBHIOIOTH @, a, a i 2a. 3HAHAITH il KyTH.

Memnimia ocHoBa piBHOOIUHOI Tpamerrii JopiBHIOE OiuHil CTOPOHI, a AiaTOHATD
HepHeHAUKYIAPHA 40 OiuHOI cTOpoHU. SHAWLITH KyTH Tpalelii.
3HalAiThF KyTH PiBHOOIUHOI Tpamelril, AKI0 oguH i3 Hux Ha 30° GiJbImmit
3a IIPOTUJIEKHIUH.

YcranoBiTh BiamoBigHiICTE Misk enemeHTamu Tpaneitii ABCD (1-4) i Bix-

noBiguumu Bigpiskamu (A—II) (man. 64). B b c
1 Ocuosa A BD 7[ X\
2 Biuna ctopoua b MN M N
3 Cepezua JaiHia B CD x
4 Jliarouamis I' BC AL D
I BK K .
Mauan. 64

HoBeniTs, 11108

a) miaronaJsi piBHOGiUHOI Tpamenii piBHi;

0) KoJsu miaromaJi Tpamelrii piBHi, To BoHA piBHOOIUHA.

Kytu mpu ocuoBi piBHOOiuHOI Tpameriii piBai. Chopmy oiiTe obepHeHe
TBepsKeHHsA. Uu mpaBUIbHE BOHO?

SHAWAITE KyTH TPUKYTHUKA, SKIIO IIpAMa, IapajejlbHa HOTro CTOPOHI,
BiATHHAE Big HbOro piBHOOiuHY Tpamelrito 3 kyrom 100°.

BC i AD — ocHoBu piBHOOiuHOI Tpanenii ABCD. BM i CK — mnepueHau-
KyJssapu go npsamoi AD. Hosenits, mo aABM =aDCK.

VY piBHOOIUHIil Tparelii 6iJbIia ocHOBa HOpPiBHIOE 17 cM, OiuHAa cTOpoHA —
10 cM, a KyT Misk HUMH — 60°. 3HaiigiTs il mepumerp.

OcHoBu piBHOOGIUHOI TpameIii fopiBHIOIOTE 8 ¢cMm i 14 cm. 3HaAUAITL Iepu-
MeTp Tpamelrii, AKIno il rocTpuii KyT gopiBHIOE 60°.

OcHOBU NPAMOKYTHOI Tpamelrii fopiBHIOIOTE 7 ¢cM i 4 ¢cM, a TOCTPUHA KYyT —
45°, 3HaHAITh JOBKUHY MEHIIOl 6iYHOI CTOPOHU.

OcHoBu PiBHOOIUHOI Tpamelrii JOpiBHIOITL 5 ¢cM i 9 cm, a Tynuii KyT —
135°. 3uaiigiTe BificTaHb MijK ocHOBaMH Tpamerii.

HiaronaJyb piBHOGIiUHOI Tpameii € 6iceKTpucoio il rocTporo Kyra. SHAUAITH
CTOPOHHU TpAaIlellii, AKINOo ii 0OCHOBU IIPOIOPIIiiiHi uncaam 2 i 5, a mepumeTp
IopiBHIOE 33 cM.

HiarouaJs piBHOOGIUHOI TpamerIrii € 6iceKTpurcoIo il rocTporo Kyra. SHAHLITE
O1JIBIITY OCHOBY Tpamellii, AKIIo il MeHIlIa OCHOBAa JOPiBHIOE 6 ¢cM i MeHIIIi
KyT — 60°.
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Posgin 1. HoTnpukyTHMKM

¥V piBHOOIUHil Tpamelrii giaroHaab € 0iCEKTPUCOIO TYIIOTO KyTa, & OCHOBU
IOPiBHIOIOTH 3 ¢M i 7 cM. 3HAUAITH MEPUMETP TPAIIellii.

Ocuosu Tpamerii gopisuiooTs 0,5 m i 0,7 M. 3HaHAITE TOBKUHY il cepen-
HBOI Jrinii.

OcHoBu Tparmernii gopiBHOOTL 6 cM i 10 cm. 3HaWAITE BigpisKu, Ha AKi
IiaroHaJIb SiJIUTH ii cepemHIo JiHiio.

Hiaronaysb OiJiUTH cepeAHIO JIiHiIO Tpamerii Ha BiAPi3KHW, MOBKUHU STKUX
IOPiBHIOIOTH 2 ¢M i 5 cMm. 3HAHAITHL OCHOBU TpAaIllelrii.

Cepennrsa minia Tpanenii ABCD (AD | BC) nopisuioe 30 cm. 3Hal#AITL OCHO-
BU Tparerii, aKImo:

a) AD o6inbia 3a BC Ha 6 cMm;

0) AD 6inbiia 3a BC y 5 pasis;

B) AD : BC=3: 2.

IlepnenguKyadap, IpPOBeAeHUN i3 BepIIMHM TYIIOTO0 KyTa IPAMOKYTHOI
Tparmerii Ha ii ocHOBY, misuTh ii Ha Bigpisku 3aBmoB:kKu 20 cm i 30 cMm.
3HaAWAITh JOBKUHY CepeNHbOl JiHil Tpamerrii.

Kiumi Bimpiska, 110 He IepeTHUHAE ONPAMY, BigmayeHi Bim miei mpamoi ma
6 cm i 14 cm. 3HAHOITE BimcTaHb Bif cepemluHU BiApiska mo IIiel mpsamoi.
3HaAHITh JOBXKUHY OCHOB Tpamellii, AKI0 BOHU IPOHOpIlitiHi unciaam 41 5,
a cepenus JiHig Tpameriil gopiBHIOE 36 cM.

OcHoBu Tparerliii fopiBH0OTs 4 ¢cM i 10 cm. 3HAKAITH, TOBKUHY BiApiska
cepenHbol JiHil, AKUN JIEKUTHh MiK AiaroHAJIIMU.

227.

228.

229,

230.

231.

232.

Cropouy AB aABC mogiseno Ha 3 piBHI 4acTHMHU i yepe3 TOUKU TOMiTY
IpoBeneHo mpaAMi, mapanaenbHi AC. 3HalAITh JOBKUHU Biapiskis, AKi Je-
JKaTh MisK ctopoHamu AB i BC, AKIO HAIMEHIIUH i3 HUX HOPiBHIOE 5 CM.
Biuny cropony Tpanenii moginuau Ha 4 piBHI YaCTHUHU i Uepes3 TOUKU IOIiIY
IPOBEJU MNPAMi, IapajieJbHi ocHOBaM. SHANIITh JOBXKUHHI BiApiskis, AKi
MiCcTATbCA MidK OiUHMMY CTOPOHAMMU TpAIIeIii, AKIIo ii 0OCHOBU JOPiBHIOIOTH
4 cmi 10 cm.

BicexkTpuca Tymoro xkyra B Tpamertii ABCD napanenbHa 6iuHii croponi CD
i mepetuHae cropony AD y Touri M. 3HAUAIThL MepUMeTp Tpamelii, AKI0
MD = 3 cm, a nepumerp rABM nopiBuioe 13 cMm.

BicekTpuca Tymoro Kyta B piBHOGiuHOI Tpametii ABCD mapajieabHa 6iu-
Hi#t cTopoHi CD i nmeperunae ctopory AD y Touri M. 3HAWAITE CTOPOHU
Tpamernii, Ao ii mepumerp 32 cm i AM : MD =2 : 1.

V rpanenii ABCD (AD || BC) niaronani nepnenguxyaapui, ZCAD = 30°.
3HaUAiT, HOBKUHY AiaroHaji BD, AKIIIO0 OCHOBHU Tpallellii JOPiBHIOIOTH
5cmi9 cm.

Hiarowasi Tparmnerii neprneHIUKYJIAPHi, I 0JHA 3 HUX YTBOPIOE 3 GiJIBIIIOI0
ocHoBOMIO KyT 30°. JloBexiTs, 110 Apyra AiaroHajb JOPiBHIOE cepemHiit imii
Tpamerii.
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233.

234.

235.

236.

237.

Croponu Tpamnerii 7opiBHIOOTE a, @, a i 2a. 3HAHAITE 11 KyTH i KyT MixK
miaroHamamu. Uu icHye Touka, piBHOBigMaIeHA Bif yCiX BepIIIUH TpaIeii?
Kiumi giamerpa xoJia BigmaseHi Bix ;oTuuHOI 10 1IbOTO KoJia HA 2 cM i 7 cM.
3HalaiTe pagiyc KoJa.

Hiaronasi Tpameliii mepetuHarTh ii cepenuio Jyiniro KP y Toukax E i F.
HoBexiTs, mo KE = FP.

HiaronaJri Tpamertii gijaaTs il cepeqHto JIiHit0 HA TpU pPiBHI yacTuum. K Big-
HOCSTBCS OCHOBM Tpamerrii?

HoBemiTh, 110 BipiBoK, AKWUI CIIOJyUYae CcepequHU AiaroHaJiedl Tpameltii,
mapaJieJJbHUI OCHOBaAM TpAaIlellii i JopiBHIOE IX ImiBpi3HUII.

Hosenits, mo 6icexkTpucu KyTiB A i B Tpamnernii ABCD (AD | BC) nepe-
TUHAIOTHCA TiJ] IPAMUM KYTOM i TOUKA IX IEPEeTUHY JIEKUTH Ha CepemaHii
JiHii Tpamerrii.

3 OiuHMX cTOPiH Ha TPH PiBHI Bigpisku. S3HAHAITH JOBXKUHI BiApisKiB mMux
OpPSIMUX, IO JIe:KaTh yCepeauHi Tparerrii.

Biuna cropona piBaob6iuHOI Tpamnenii ABCD popisHioe 5 cM, a ocaoBa BC —
4 cm. fKy 3 OBOX IUX CTOPiH Tpamerii meperunHae OicexTpuca il Kyta A?
¥ rpamerii 3 ocaoBamu AD i BC kytu ABD i ACD upsawi. [loBexiTh, 110
BOHA piBHOGIUHA.

Hiaronasi Tpamemnii nepnesaukyaapHi. [oBeniTe, 110 cepenHsd JiHiag Tpa-
melrii JopiBHIOE BiApisKy, AKUI 3’€HYE cepeanHU ii OCHOB.

Yu npaBUJILHO, IO AOBiIBHY TPaMellilo MOKHA PO3pi3aTu Ha JBA UOTUPU-
KYTHUKH, i3 AKUX MOKHA CKJIacTU mapaJjejgorpam?

MPAKTUYHE 3ABOAHHS

244.

BupikTe 3 mamepy mBi piBHI Tpamerii i cKJamiTh i3 HUX mapaJjeorpam.
Ckinpku pisHUX IIapaJejorpaMiB MOKHaA cKJjacTu 3 Hux? Yu piBHI mepu-
MeTpHU TaKUX IIapaJieorpamin?

3AJJ,A'~II A9 NOBTOPEHHSA

245.

246.

247,
248.

249.

3HaANAITh IepuMeTp YOTUPUKYTHUKA, BEPIINHAME AKOT'0 € CePeIUHN CTOPiH
YOTUPUKYTHHUKA i3 cymMoO0 miaroHamuei d.

OcHoBa piBHOOEAPEHOr0 TPUKYTHHKA HA 2 CM MeHIIa 3a 0iYHYy CTOPOHY.
3HaANIITh CTOPOHY TPUKYTHUKA, AKIO IePUMeTD TPUKYTHUKA, YTBOPEHOTO
cepenHimMu Jginiamu, gopiBHioe 11 cwm.

3HaWgiTh KyTH mapaJjejiorpaMa, SAKIIIO cyMa OBOX i3 HuUX AopiBHIOE 136°.
BicexTpucu xyrtiB A i B npamokyTauka ABCD mepeTUHAIOTHCA HA CTOPOHI
DC. 3uaiifiTh CTOPOHM NPAMOKYTHUKA, SKIIO MOr0 IepUMETpP MOPiBHIOE
24 cwMm.

3 Touku A mo KoJsa 3 meaTpom O npoBeneno notuuHi AB i AC. oBeniTs,
o Touka O JjexuTh Ha Gicextpuci £ BAC.
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Hani posrasgaTrMeMO BJIACTUBOCTI YOTHUPUKYTHUKIB, BOMCAHUX Y KOJO
i ommcaHmxXx HABKOJIO KoJa. [Jd IIbOoT0o BBeAeMO IOHATTA IEHTPAJIbHOI'O KyTa
i BmmcaHoro Kyra.

Ky, BepiinHa SK0r0 36ira€ThCs 3 IIeHTPOM K0JIa, Ha3UBAETHCS IEHTPAJILHUM
KyToM. CTOPDOHY IEeHTPaJIbHOI0 KyTa NijATh Koo Ha nBi dyzu. OgHa 3 HUX Jie-
JKUTh Y BHYTPIIIHI 00J1aCTi IIeHTPaJIbHOT0 KyTa. ['0BOPATH, 1110 BOHA 8idnosgidae
mamoMmy KyTy. Hampukiaan, BumijieHa Ha MaJdioHKY 65, a nmyra AC Bimmosizae
meaTpaabaomMy KyTy AOC, i HaBnaku: neuatpanbuuii Kyt AOC Binmosinae nysi AC.
IlenTpanbHU KyT MOKe OyTu i GisbIium Big posropayToro (maju. 65, 0).

A B
¢ A
A C A
C
a 0

Maim. 65 Maui. 66

Koxkua gyra xkoJsia Mae meBHY KYymos8y mipy — Mipy BiAmoBimHOro ifi meH-
TpaJabHOrO KyTa. KasKyTh TaKOK, IO IEHTPAJbHUIN KYyT BUMipIOETHCS AYTOI0,
axa iomy Bigmosimae. Hampukian, aximo LAOC = 60°, To i kyToBa Mipa gyru
AC popiBuioe 60°. IIumyTs: AC = 60°. KyroBa mipa Bchoro KoJia gopiBuioe 360°.

KyT, BepimHa AKOro JeXKUTh Ha KOJi, a CTOPOHU IMEePeTUHAIOTh KOJIO, Ha-
3UMBAETHCA BOMCAHUM KyToMm. SIkmto myra AC JjeXuTh y BHYTpPiIIHii ob6Jacti
BrimcaHoro Kyra ABC, TO TOBOPATH, 1[0 JaHUU BOUCAHUMN KYM CRUPAEMbCS HA
Oyey AC (mau. 66).

“TEoPEMA | 10

BnncaHuii KyT BUMIPIOETHCS MOJIOBUHOIO AYIrN, HA IKY BiH CIUPAETbCH.

OOBEAEHHY.

PosrnsgHeMo cmoyaTKy BUIIANOK, KOJU OJHA CTOPOHA BIMCAHOTO KyTa
ABC, manpurkaan BC, mpoxoauTh uyepes3 IeHTp Kojsa O (man. 67). Cmo-
ayuuBmiz Touku A i O Bigpiskom, omep:kumMo TPUKYTHUK AOB, y SAKOMY
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OA = OB, otxe, ZA=/B. 3a BJIAaCTUBICTIO 30BHIIITHBOTO KyTa TPUKYTHUKA
LAOC=/A+/B=2/B, 3Bigku

/B=X sa0c=Lic
2 2
B B B
N\ AN
) “ 7 C 7
C D
D C
Mauxa. 67 Maa. 68 Mai. 69

Sxmo sxomHa i3 cTopiH BonucaHoro Kyrta ABC He IPOXOAUTH Uepes IeHTP
Koja (Majs. 68, 69), To, mpoBiBIu Aiamerp BD, MmaTuMeMO:

ZABD = %A\ﬁ i /DBC = %DVC
SKII0 mMeHTp KoJa JIeXKUTh Y BHYTpimiHii obaacti LABC (mai. 68), To
Z/ABC = /ABD + /DBC = %(A\ﬁ + DC) = %Xé.
SAKImo meHTp Kosa JiekuTh moda Kyrom ABC (man. 69), To
Z/ABC = /ABD - /DBC = %(A\l/) -DC)= %EE.

PosrasgaayTo BCci MOMKJINBI BUIAIKM.
Omixe, KOKHUH BIIMCAHUYN KYT BUMiPIOETHCA MOJIOBUHOIO IyTH, HA AKY BiH
CIIMPAETHCA. [ |
Hacnioxu

1. BoucaHuii KyT, [0 COUpPaEThCA HaA aiamMerp, — mpamuii (man. 70).
2. BomcaHi KyTH, 1[0 CHIUPAIOTHCS HA OJHY # Ty caMy ayry, — piBHi (Maj. 71).

B
d!
B <
' ‘
A 0 C C
Maua. 70 Maun. 72

IMenrpanpauii Kyr AOC HasuBaeTbcA 8i0nogidHum Bnucanomy Kyty ABC,
AKINO BiH cumpaeThea Ha ayry AC, AKa He MicTuTh Touky B (mamx. 72).
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“TEOPEMA | 11

BnncaHuii KyT AOPIBHIOE NOJIOBUHI BiANOBIAHONO LLEHTPAaJIbHOIO KyTa.

AOBEAEHHS.

Hexait ZAOC = o (man. 73), Toxi AC = 0.. Brmca-
Huii LABC cuupaersca Ha nyry AC. Tomy LABC =

- % Omsxe, ZABC = %AAOC. O

— Ang gonnuTianBux ~

“TEoPEMA | 12

KyT, BepLuMHa IKOro IeXuTb ycepeauHi Kona, BUMIipIOETbCS NiBCYMOIO
ABOX AYr, Ha IKi cCNMpaloTbCs AaHUN | BEPTUKaJIbHUA 0,0 HbOrO KYTHU.

AOOBEAEHHY4.

A
Hexan npami AE i CD nepeTuHaloTbCA B TouUi B, C
O MIiCTUTBLCS BCepeauHi kona (man. 74). losegemo,
wo kyT ABC BumiptoeTbca niscymoto ayr AC i DE.
Mpoesepemo Bigpizok AD. LABC = LA + ZD ¢k 30- D
BHIiLWHIN KyT AABD. Kytn A i D BncaHi, Tomy
E

/ABC=/A+/D= %DTE+ %,55: %(D\E+A\é). 0

“TEoPEMA | 13

KyT, CTOPOHM IKOro nepeTuHaThb KOJ10, a BepLUMHA JIEXUTb NO3a KO-
JIOM, BUMIPIOETHCS NiBPiSHNLLEIO AYT LLbOr0o KOJ1a, WO ieXxaTtb ycepe-
AVHI KyTa.

Man. 74

AOBEOEHHA.

Hexaln CTOpPOHM O0BINLHOIO KyTa A NnepeTnHalTb B A
KO0 B TOYKAX, MO3HAYEHNX HA MaslloHKy 75. 3a Bnactu- ¢
BICTIO 30BHILLHLOMO KyTa TPUKYTHUKA LA=/ZCBP— ZP. K
Kyt CBPi P BnncaHi, BOHM CNPaloTbCS BiANOBIOHO
Ha ayrmn CP i BK i BUMIpIOIOTBLCS iX MONI0OBUHAMU. ToMy
P

1o 1= 1 = —
AAZECP_EBKza(CP—BK).D Man. 75
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SAMUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

ANl .

SAxuit KyT Ha3UBAIOTh IEHTPAJbHUM? SIKUN BOUCAHUM?
IITo osHauae BUCJIB «KYT CIUPAETHCSI HA AYTy»?

AxK sHAWITH Mipy IIeHTpaJbHOTO KyTa?

ChopmystoiiTe i 1oBeAiTH TEOpEMY PO BIIMCAHI KYTH.

Sxy Mipy Mae BOMCaHUN KYT, IO COUPAEThCA Ha miameTp?

BuKOHAEMO PA3ZOM

o HoBemiTsh, 1110 KYT MisKk XOPIO0 i JOTHYHOIO, IIPOBEIEHOI0 uepes KiHelb

XOPAH, BUMIiPIOETHCA MOJOBUHOIO AYTH, IO JIEKUTh MiK HHMMH.

Hexaii y xoai 3 meaTpom O mposenmeHo xopay AB, a uepes TOUKy A — mo-
ruuny AC (maja. 76, a). Toxi nyra AMB, 1110 Je:XuTh ycepenunti kyra CAB,
€ nyroio Mixk xopmoio AB i moruunow AC. dAkmio M — cepenmua nyru AB
i mpominb OM meperuHae many xopay B tourii H, to ZOHA = 90°. Amxe
OH — GicexTpuca KyTa nmpu BepinuHi piBHOOeapeHoro aOAB, a BoHa, K
BimoMo, € BogHOUYAC i IOr0 BHUCOTOIO.

Ockinpru ZOHA = 90°, to LZAOH =90°- Z0AH. 1 ZCAB=90°- Z0OAH.
Omxe, kKyr CAB nopiBHioe L AOM, siKUli BUMipIOETHCS MOJIOBUHOIO AYTHU
AMB. Tomy # kyT CAB BUMiPIOETHCS TOJIOBUHOIO I[i€l qyTHU.

Axmio xopma AB — piamerp kKoja (maja. 76, 0), moBeleHe TBEPAKEHHS
TAKOJK IPaBUJIbHE, 00 B iboMy Bumaaky KyT CAB mpsaMuii, a miBKOJO, IO
JIEXKUTDH YCepeaunHi 1boro KyTa, mae 180°.

T

B C
Mau. 76 Maum. 77

Touku A, B i C giigaTh KoJio Ha TpU AYyru, ofgHA 3 AKUX mopiBHioe 100°,
a apyra Ha 40° 6imbmna 3a Tpeto. 3HaUAITHL KyTu AABC.

Hexaii kyToBa mipa nyru AC (mau. 77) nopiBHioe x. Toxmi KyToBa mipa gyru
BC nopiBuioe x + 40°. 3uatoum, 1o ayra AB mictuts 100°, orpumaemo
piBHgHHA x + x + 40° = 260°, 3Bigku x = 110°. OT:ke, KyTOBa Mipa ayru
AC popisuioe 110°, a nyru BC — 150°. Toxi 3a BiIacTUBiCTIO BOMCAHUX
KyTiB orpumaemo: LA = 75°, /B = 55°, ZC = 50°.
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SAAUI | BIPABU

BUKOHAWTE YCHO

250. Yu MosKke MeHTPaJTbHUN KyT OyTu TynuM? A PO3TOPHYTUM?
251. Brnucauuii xyT npamuii. IKuM € BigmoBigHuii oMy IeHTPaIbHUN KyT?
252. fki sHaueHHS MAOTh OYTHU Y MOPOKHIX KJIiTMHAX Tabamili?

IlenTpanbHUN KYT 60° 100° n

Broucauuii Kyt 35° 120° m°

253. fAxuii meHTpaJIbHUNA KYT OiJbINNI Bif BiAIOBiAHOTO OMY BIIMCAHOTO KyTa
Ha 70°?

254. Yu moke BOMCAHUI KyT OyTH OiIBIINM BiJ BiAIIOBiAHOrO OMY II€HTPAb-
HOro KyTa?

255. YoMy JOPiBHIOE IEHTPATBLHUNA KYT, AKUN COINPAETHCA HA OYTy, IIIO0 CTAHO-

1
BUTH E KoJia?

256. Koo 3 meatpom O Toukamu A, B, C mofisieHo Ha Tpu piBHI Ayru. 3HAHAIT
mipu KyTiB ABC i AOC (man. 78).
257. M’sui A, B, C i mrrauru Bopit K Ta P poamiireni Ha ogaoMmy KoJIi (maJ. 79).
Axwuit i3 kyris 6inpmuii: KAP, KBP uu KCP?
A

o |

C B AN \ " 7
\_/ Y
B

Mau. 78 Mau. 79

258. Kopucryouucs maawoukamvu 80, a, 0, 8, 2, I' i 0, sHaiAiTh HEeBiZoMi eJe-
MeHTH X i y.

B
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259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272,

273.

B 100°

S <2
S N A /\

y . 80°

s

ITosmaure Ha KoJii Touku A i B Ta mobyxmyiiTe
IeHTPaJbHUHA KYT, II0 Biagmosigae mysi AB.
3HalaiTh KyTOBY Mipy: a) miBKoJia; 06) uBepTi
KoJia.

SK cmiBBimHOCATHCA KYyTOBI Mipu myr, Ha dAKi
KO0JIO Po30uBa€ Moro meHTpaabHuil KyT 60°7
Ilecrepusa (man. 81) mae 32 3y0611i. 3HANIITH Mipy
IIeHTPaJbHOTO KyTa, IKHU BiAmoBimae omHOMY
3yOreBi i1 3amaguHi.

3HaUIiTh Mipy BIIMCAHOTO KyTa, AKUI CIUPAETHCA Ha TPETIO YACTUHY KOJIa.
Mipa Buoucanoro Kyra 70°. 3HaiifiTh KyTOBY Mipy Ayru, Ha SIKYy BiH cIu-
paerncs.

Y koui mpoBemeno nBi xopau AB i AC. 3uaigite mipy Kyra BAC, AKII0
KyTtoBi mipu gyr AC i AB nopiBuioroTs 32°15" i 78°55".

Kyt misx aBoma pagiycamm xosa gopiBHioe 105°34°. 3HalmiTh KyT MixK
ITOTUYHUMU, IIPOBEeIeHNMHU Yepesd KiHIli mux paaiycis.

OBi ToukKu AigATh Koo y BigHomrenHi 11 : 13. 3HaigiTh KyT MiK ZOTUY-
HUMU, 110 TIPOXOAATEH Uepes I[i TOUKHU.

Komo Touxkamu A, B, C, ..., K noxgineno Ha 10 piBHUX ayr. 3HaiigiTe Mipu
rytiB: AKB, AKC, KAB, KAC.

Hagrkouso Tpukyrauka ABC, y akoro LA = 40°, /B = 60°, onrcaHo KoJo.
3uangiTe KyToBi mipu nyr AB, BC i CA.

Touku A, B i C ginAaTh KOJO HA TPU AYTU, KYTOBI Mipu AKUX IPOIIOPIIifiHi
yucaam 6, 7 i 11. 3maiigite Kytu TpurkytHuxa ABC.

OauH i3 KyTiB IPAMOKYTHOTO TPUKYTHUKA HopiBHioe 40°. 3HAHAITh KyTOBi
Mipu AyT, Ha SKi BepIIUHU TPUKYTHUKA PO30MBAIOThH OMMCAHE KOJIO.
Xopaa aiiuTh KO0 Ha ABi Ayru, ogHA 3 AKUX y D pasiB OijbIa 3a Apyry.
3HaWAIiTh, Mipu BOMCAHUX KYTiB, AKi OONHMPAIOTLCSI HA I[I0 XOPIY.

Xopaa giIuTh KOJIO HA IBi 1y, ogHa 3 AKUX Ha 46° MeHIIIa 3a Apyry. SHA-
IiTh Mipy BOMCAHUX i IMIEHTPAJIbHUX KYTiB, AKi OIMPAIOTHCA HA ITI0 XOPIY.

Mau. 81
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274.
275.

276.

271.

278.

279.

280.

281.

282,

283.

284.

HoBeniTs, 110 piBHI XOPaAM CTATYIOTH PiBHI mMyru.

Ha croponi AC AABC, sk Ha miamerpi, moOyIoBaHO K0JO, AKe IepPeTUHAE
croporau AB i BC y Toukax M i N Bigmosigwmo. loBenits, mo AN i CM —
Bucotu rABC.

Koo, Boucane B A~ABC, noTukaeThca A0 HbOro y Toukax M, N, K. 3uaii-
mite kKytu aAMNK, axio LA = 56°, LB = 48°.

Kyru aABC npomopiiiiai yucaam 2, 3 i 5. fAxuM uucaaMm mIpomopIrifimi
Kytu aEFK, akmo E, F i K € Toukamu, B SKUX K0JO, Boucaue B aABC,
IOTUKAETHCA IO HOTO CTOPiH?

Bidxpuma 3adawa. [Bi piBHi xopam omHoro kosa AB i CD He MaioTh
cuisbHUX TOUoK. JloBenits, mo ABCD —

Kyt npu Bepmuni piBHOGeApeHOr0 TPUKYTHUKA HopiBHIOE 40°. Ha Oiunin
CTOPOHi, K Ha mAiaMeTpi, I00OyLOBaHO MiBKOJIO, sIKe OiINUTHCS CTOPOHAMMU
TPUKYTHUKA HAa 3 YaCcTUHU. SHAUAITH KYTOBI Mipu yTBOPEHUX IYT.
Xopau AB i CD nieperunaioTbes B Toutii M, ZAMC = 80°. 3uaiifgiTh KyTOBi
mipu gyr AC i BD, akiio agyra BD Ha 20° 6inpmia 3a gyry AC.

Ha xoui mocaigoBuO B3ATO TOouKu A, B, C, D, aKi SiJIATH KOJIO HA YACTHUHU,
npomopiiiiai uuciaam 6, 5, 12 i 13. 3maugite LAMB i LZAKD, ne M —
Touka nepetruny xopa AC i BD, a K — Touka nepetuny npamux AB i CD
(mag. 82).

Croponu £A = 40° nepernHaioTh KoJ0 B TouKax B, C, K i L (maxn. 83).
3uangite KytoBi mipu ayr CL i BK, akmo CB = LK = 100°.

Maui. 82 Maui. 83

Yepes KiHens Xopau, sKa SiJIUTh KOJIO V BimgHoIeHHi 3 : 5, IpoBeIeHO
OOTUYHY. SHAWAITH TOCTPUIl KYT MijK ZAHOIO0 XOPJOI0 i JOTHUUYHOIO.

Axmoro aBi piBHI XOpaM IEePeTHMHAIOTHCA i OJHA 3 HUX TOUKOIO IIEPETUHY
IinuThCcA HA BiAPiBKM m i n, TO Ha Taki cami Bigpiskm mimuThes i apyra
xopaa. lloBeniTh.
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MPAKTUYHE 3ABOAHHS

285. I3 MymKoro pisHOKOJILOPOBOTO TIaIlePy BUPisKTe [BA KPyra OJHOTO pajaiyca.
PospikTe KoKeH i3 HUX 10 paniycy (mana. 84, a). BkiaagiTs oquH Kpyr B iH-
MIui uepes3 Mpopisu, 100 YyTBOPUBCA IIEHTPAJIbHUI KYT, AK HA MAJIOHKY
84, 6. ITokaskiTh 3a JOIMMOMOTOI0 BUTOTOBJIEHOI MOJeJi IIeHTPaJbHiI KyTH:
a) 180°; 6) 120°; B) 45°; 1) 30°.

Mau. 84

3AJJ.A‘-II AJ19 NOBTOPEHHSA

286. O6umciTh KyTU PiBHOOIUHOI Tparmellii, AKIT0 oAMH i3 HUX Ha 42° GiabIIN
3a iHIIW.

287. OcuoBu piBHOOGIUHOI Tparmelrii qopiBHIOIOTE 6 cM i 15 cm. 3HalgiTH TEepu-
MeTp Tpamelrii, aximo ii rocTpuii KyT mopiBHiIoe 60°.

288. Oguu i3 BigpiskiB, Ha AKi giaroHa b AiJUTH CepemHIO JiHil0 Tpamerrii,
yTpuui OisbIiuii 3a Apyruii. 3HAUAITH BiJHOIIIEHHS OCHOB.

289. Biuna cTopoHa piBHOOEIPEHOT0 TPUKYTHUKA AOpiBHIOE 23,6 cM, a BUCO-
Ta — 11,8 cm. 3HAUAITE TYnIUi KyT MisK OiceKTpucaMu KYTiB IPU OCHOBI.

290. Touka MOTUKY KOJia, BOIMCAHOTO B PiBHOOEAPEHUWN TPUKYTHUK, AiJUTh
0iuHy CTOPOHY HAa Bifpisku 3 cM i 7 cM. S3HAUAITE mepuMeTP TPUKYTHUKA.
CkinbKku po3B’sI3KiB Mae 3amaua?

FTEOMETPIS HABKOJIO HAC

Bnucani KyTw y yacTuHaX TPaHCIOPTY



§ 7 BrnincaHi n onucaHi
YOTUPUKYTHUKMU

Bu Bike 3HaeTe, AKi TPUKYTHUKY HA3WBAIOTLCA BOIWCAHUMU B KOJIO i AKi —
ONMCAHMMM HaBKOJO Hboro (mpuragaiite!). Ilogi6HO BuM3HAUAOTHCA BIHUCAHI
# omrcaHi YOTUPUKYTHUKMA.

SIKI10 BCi BEPIIMHY YOTUPUKYTHUKA JIeXKATh HA KOJIi, I0r0 HA3UBAIOTH BIH-
CaHHMM Y KOJIO, & KOJIO — OIIMCAaHMM HaBKOJIO YOTHPUKYTHHKA. SIKIII0 KOJI0 [0~
TUKAETHCA O BCiX CTOPiH YOTUPUKYTHUKA, TAKWI YOTUPUKYTHUK HA3MBAIOTh
ONMMMCAHMM HABKOJIO KOJIA, a KOJIO — BINHCAHUM Y YOTMPUKYTHUK.

SIK i B TDUKYTHUKY, [IEHTD K0Ja, BOUCAHOTO B YOTUPUKYTHUK, 3HAXOJUTHCA
B TOUIli TTepeTUHY OiceKTpuc HOro KyTiB, a IEeHTP KOoJia, OMMCAHOTO HaBKOJIO
YOTUPUKYTHUKA, — Yy TOUIli IEePEeTUHY CEPeIUHHUX IMePHeHJUKYJIAPiB, IPO-
BeIeHUX 10 MOTr0 CTOPiH.

He B KOXKHUI YOTUPUKYTHUK MOXKHA BIIMCATU KOJIO i HE HABKOJO KOYKHOT'O
YOTUPUKYTHUKA — ommcaTtu Kojo (mai. 85, a, 0).

N D B

Maui. 85 Mau. 86

Posraamemo HalBa)KJIUWBIIIIL BJIACTUBOCTI YOTHPHUKYTHUKIB, OMMCAHUX Ha-
BKOJIO KOJIa i BIMCAHUX Yy KOJO.

“TEoPEMA |14

Cyma ABOX NPOTUNIEXHUX KYTiB YHOTUPUKYTHUKA, BIMCAHOIO B KOJ10, A,0-
piBHIOE 180°.

AOBEAEHHA.

Hexait ABCD — BuucaHHil y KOJIO YOTHPUKYTHUK (Mas. 86). Moro mpo-
TunekHi KytTu A i C BOucaHi; mepminii BUMipHOETHCA MOJ0BUHOIO nyru BCD,
npyruii — mojoBuHoio nyru BAD. Cyma KyTiB A i C BUMipIOEThCA IIiBCYMOIO
nux ayr, TobTo niBkoJsom. ITiBskoay Bigmosimae 180°. Otixe, LA + £C = 180°.

Amnanoriuno mosKHa mokasartu, mo £ B + ZD = 180°. []
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st chopmMyILOBAHOI TeopeMu MpaBUJbHA TAKOXK OOepHEeHa Teopema.

“TEOPEMA | 15

SKLW,0 cymMa ABOX NPOTUJIEXHUX KYTiB HOTUPUKYTHUKA A0piBHIOE 180°,
TO Leil HOTUPUKYTHUK MOXHa BNUCaTun B KOJ10.

HoBemenns 1iel Teopemu AuBiThHCS y pyopurli «jida JOMUTIUBUX» .

Hacnioxu
1. HaBKOJI0 KOJKHOr0 MPIMOKYTHHKA MOJKHA OIMCATH KOJIO.
2. HaBkoJ0 KOKHOI PiBHOOIUHOI Tpamenii MOKHA OMHUCATH KOJIO.

Chopmyrroemo Teopemu 14 i 15 y Burasai oguiei Teopemu:

YoTUPUKYTHUK BMUCAHWNI B KOJI0O TOA 1 TiZIbKM TOAi, KOJIU CyMa ABOX MOro
NPOTUNEXHUX KYTiB AopiBHI0OE 180°.

“TeopEmA | 16

AKLLO YHOTUPUKYTHUK ONMCAHU HABKOJ10 KOJ1a, TO CyMa ABOX MOro NpoTu-
JIe)KHUX CTOPiH AOPiIiBHIOE CYMi ABOX iHLUMX MOro CTOPIH.

OOBEAEHHY4.

Hexait vorupurkyraunk ABCD onrcaHuii HABKOJIO

K B
KoJja. [loBememo, 1110 AB + CD = BC + AD (mau. 87). A 1
ITosHAUMMO TOUKU IOTHUKY CTOPiH YOTHPUKYTHHKA T M
Io Brucauoro KoJsa oyksamu K, M, P, T. Ockinpku
BiIpiBKM MOTUYHUX, IIPOBEAEHUX 3 OAHiel TOUKH ‘
D
P C

Io KoJja, piBHi, To AK = AT, BK = BM, CP = CM,
DP = DT. Jomasmin mo4yJeHHO BCi 11i piBHOCTI, Hmic-
taemo: AK + BK + CP + DP=BM + CM + DT + AT,
a6o AB + CD = BC + AD. [] Mau. 87

Mae micrie it obepHeHa TeopeMa.

TEOPEMA

AKuWo cyma ABOX NMPOTUJIEXXHUX CTOPIH ONYKJIOr0 YOTUPUKYTHUKA A0~
PiBHIOE CYMi ABOX iHLUIUX AOro CTOPiH, TO TaKUMA YOTUPUKYTHUK MOXHa
onucaTtu HaBKOJ10 Kona.
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— AN gOonnTJINBUX

JoBegemo TBepOXeHHs, chopMynboBaHe B Teopemi 15.
FKWwo cyma ABOX NPOTUJIEXHUX KYTIB YHOTUPUKYTHUKA AaopiBHioe 180°,

Posgin 1. HoTnpukyTHMKM

ITto Teopemy MOKHA JOBECTHU METOAOM Bin cymporusHoro. CrpobyiiTe 3po-

OUTH IIle CAMOCTilHO.

Teopemu 16 i 17 chopmMyaroeMo Yy BUTJIALL OOHiEl TeopeMmu:

OnyKui YOTUPUKYTHUK ONMCaHNI HABKOJIO KOJ1a TOAi ¥ TiNbKU TOAi, KON
cyMma ABOX MOro NpoOTUIEXXHUX CTOPiIH JOPIBHIOE CYyMi ABOX IHLLUUX CTOPIH.

3ayeasncenna. HOTUPDUKYTHUK, BINCAHUN Yy KOJO, iHOAI HasWBAaIOTh BIIU-
CaHUM, a YOTUPUKYTHUK, OIMMCAHWI HABKOJIO KOJIa, — OIMUCAHUM YOTHUPU-

KYTHHUKOM.

TO uen YOTUPUKYTHUK MOXKXHa BNUCaTu B KOJO.

AOOBEAEHHY4.

Hexan paHo 4oTupukyTHUK ABCD, y akomy LA+
+2£C=180° (man. 88). Nokaxemo, LLL0 HABKOO HbOIro
MOXHa onucatun kono. Yepes Touku B, C i D MmoxHa
onucartu eguHe Kono. BoHo 060B’A3K0OBO Nponae i ye-
pes Touky A. Bo konu 6 Te kono nepeTuHano npsmy AD
He B TouUj A, a B iHWIN Touuj A,, TOo OyB 61 BNncaHui
YOTUPUKYTHUK A,BCD i Mn 6 mann: ZBA,D +/C=180°.
3a ymoBow ZBAD + /2 C=180°. I3 unx ABOX piBHOCTEN
BUMAMBAE, Wo £LBAD = ZBA,D, TOGTO 30BHILLHil KyT
TPUKYTHUKA AA,B 0OPIBHIOE NOrO BHYTPILLHLEOMY KYTY.
Llboro He Mmoxe 6yTn. OTxe, 3pobieHe NPUMNYLLEHHS
HenpasuibHe. 3a ymosu LA +~2£C = 180° kono, ske
npoxoamnTb Yepes Toukn B, C, D, 060B’A3KOBO MNpo-
X0OM1Tb i Hepe3 Touky A. []

N

Man. 88

SAMNUTAHHS | 3ABOAHHA 0N CAMOKOHTPOIJIIO

S LU W

HaBKOJIO KOJIAa.

N

KOJK OIIMCAHMM HaBKOJIO TPUKyTHUKA ABC?

. SIKUiT YOTUPUKYTHUK HA3WBAETHCSA BOUCAHUM y KOJO?

SKuit YOTUPUKYTHUK HA3WBAETHCS OMMCAHUM HaBKOJIO KOJa?

Yu B Oyab-AKUIN YOTUPUKYTHUK MOKHA BIHUCATHU KOJIO?

Yu HaBKOJIO OyAb-IKOI'0 YOTUPUKYTHHUKA MOKHA OMUCATH KOJIO?
IToscHiTH, AKY BJIACTUBICTh MAIOTh KYTU YOTUPUKYTHUKA, BIIMCAHOT'O B KOJIO.
. IMosacHiTh, AKY BJIACTUBICTH MAIOTh CTOPOHU YOTMPUKYTHUKA, OIUCAHOTO

Yu npaBUJIbHO, IO KOJIO, OIKCaHe HaBKOJIO YoTUPuKyTHUKA ABCD, € Ta-

8. Yu mpaBuUIbHO, IO KOJIO, BOUCaHe B YOTUPUKYTHUK ABCD, € TaK0X BOU-

caHuM y TpuKyTHUK ABC?
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BukoHAEMO PA3SOM

Y KoJ10 BOHCaHO YOTHPUKYTHUK, ABa IIOCJiTOBHI
KyTu sakoro mopiBaiooTh 100° i 90°. 3HamgiTs
Mipm ABOX iHIIIMX HOTO KYTiB.

Hexaii y BiucanoMmy 40TuPuUKyTHUKY ABCD LA =
= 100°, £B = 90° (may. 89). Toxi

ZC=180°—- LA =80°,

/D =180°-~/2B=90°.

Cepenus JiHig Tpamerrii, ommrcaHoi HaBKOJIO K0JIa,
IopiBHIOE M. SHAKAITH IIEPUMETP Tpamelrii.
CyMma ocHoB Tparmerii BaBiui OinbIa Big ii cepen-
HBOI JiHii, ToMy gopiBHIoe 2m. B onmcanomy 4o-
TUPUKYTHUKY CyMa ABOX IPOTUJIEKHUX CTOPiH
IOpPiBHIOE CyMi ABOX iHIIKX #oro cTopiu (maJji. 90).
Tomy cyma 6iUHUX CTOPiH TpaIellii TakoK JOpPiB-
HIoE 2m. A nepumeTrp Tpamelii mopisuioe 4m.

3ALAUI | BTPABU

BUKOHAMTE YCHO

291. YoTupuKyTHUK BOUCAHO B Koy10. Chopmy troiiTe 1e#l BUCIIB iHITUMU CJIO-

292,
293.
294.
295.
296.

297.
298.
299.

BaMU.

B
A
(6}
D

Maun. 89
B C
KA-m / P
A D

Mau. 90

Koo Boucano B uotTupukyTHuk. CKaKiTh Ile iHIITIMU CJIOBaAMMU.

Yu mpaBUIBHO, IO KOKHUM OMUCAHUIN YOTUPUKYTHUK OMYKJIU?

Yu npaBUJIbHO, IO KOXKHUHN ONYKJINNA YOTUPUKYTHUK € OIMMCAHUM?
HaseniTs npukaag YOTUPUKYTHUKA, IKUI € BOJHOUAC BINCAHUM i OITCaHUM.
Haseznits mpukaag 4OTUPUKYTHUKA, AKUH € BIIICAHUM, aJie HE € OINCAHNM.

A ommcaHum, ajie He BIIMCAHUM?

3HalaiTHL mepuMeTp KBajapaTa, OIMMCAHOTO HAaBKOJIO KoJia paziyca r.
3HaAiTh AiaroHaa b KBaapara, BIMCAHOI'O B KOJIO pamiyca r.
HoBemiTh, 1110 HABKOJIO OyAb-IKOT0 IPAMOKYTHUKA MOYKHA OIMUCATH KOJIO.

300. Tpu moCHIiIOBHI CTOPOHU OMMCAHOTO YOTHPUKYTHHKA NOPiBHIOIOTH 2 CM,

3 cmi4 cm. 3HAUIITh YeTBEPTY CTOPOHY.

301. IIBa mocaiJoBHI KyTU BIIMCAHOTO YOTUPUKYTHUKA HopiBHIOIOTE 80° i 120°.

3HAUAITH ABa iHIII #IOTO KyTH.

302. Tpu mmocaiIOBHI CTOPOHM OIIMCAHOTO YOTUPUKYTHUKA MIPOMOPIifHI YrcIam
3, 416. 3HaligiTh iX, AKIITO JOBKUHA UeTBEePTOI cTOpoHu AopiBHioe 20 cMm.
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303.
304.
305.
306.
307.
308.

309.

310.

311.

312.
313.
314.
315.

316.

317.
318.
319.
320.
321.

322.
323.

324.

Posgin 1. HoTnpukyTHMKM

Tpu mocaiJ0BHI CTOPOHYU ONMCAHOT0 YOTUPUKYTHUKA IIPONOPILifiHI uncaam
3, 617, a fioro mepumerp 40 M. 3HAUAITH JOBKUHY YETBEPTOI CTOPOHMU.
Yu MorKHa OMMCATH KOJO HABKOJIO YOTUPUKYTHUKA, KYTH SKOTO, B3ATi
MOCJIiJOBHO, TIPONOPITitiHi uyncaam: a) 2, 5, 714;06) 3, 4, 71 5?
HoBenmiTh, 110 TOUKa IMEPEeTUHY AiaroHajell KBaJpaTa € IeHTPOM KoJja:
a) BOMCAHOTO B KBaaparT; 0) OmMcaHoro HaBKOJIO KBajapara.

HoBeniTs, 1110 IEHTP KOJIa, OIMMCAHOTO HABKOJIO NMPAMOKYTHHKA, 3HAXO-
IUTHCS B TOUIlL MepPeTHHY MOr0o miaroHaJei.

MeHnima croporHa IpAMOKYTHUKA AOPiBHIOE 12 ¢M, a KyT MiK AiaroHajlamMu
nopiBuioe 60°. 3HaNAITE pagiyc KoJia, OIMMCAHOTO HABKOJIO IPAMOKYTHUKA.
MeHnima cropoHa IpAMOKYTHUKA JAOPIBHIOE 5 CM i yTBOPIOE 3 AiaroHAaJLIIO
KyT 60°. 3HAWIiTE pamiyc ommucaHOro KoJa.

HiaronaJyb Tparmellii neprneHIUKYJAIpPHA A0 OiYHOI CTOPOHHU, IO JOPiBHIOE
6 cM. 3HaUAiTL pamiyc KoJa, OMMCAHOTO HAaBKOJO Tpamellii, AKIIO ii ro-
CTPUM KyT mopiBHIOE 60°.

HiaroHasb Tpamerrii nepneHAnKyIApHa 0 6iuHoi cTopoHu. [loBeiTh, 110 IIEHTP
K0JIa, OIMCAHOI'0 HABKOJIO TpAIlellii, JeXKUTh Ha cepequHi OiJbIIol CTOPOHU.
Kyru tpamenii mpomopiritini uuncaam 1 i 2, a giaroHanb € GiceKTpHCOIO
TOCTPOro KyTa. SHAWIITh pafiyc OIMCAaHOTO KoJia, AKINO 0OiuHa CTOpOHA
Tparmerii gopiBuioe 12 cm.

ITepumeTp kBaxpara mopiBuioe 20 cm. 3HAUAITH pagiyc KoJia, BOUCAHOTO
B KBaJpar.

PisHuIA 0OCHOB IPAMOKYTHOI Tpamelrii fopiBHIOE 3 ¢M, a TOCTPUMA KyT 45°.
3HaWAiTH paJiyc BIMCAHOTO KOJia.

IlepumeTp Tpamernii, onucanoi HaBKOJO Ko0Jia, JOPiBHIOE 8 M. SHAKUIITE il
cepemHIo JiHifo.

3HaAWAITh IepuMeTp NMPAMOKYTHOI Tpamellii, omrcaHoi HaBKOJO KoJia pa-
miyca r, AKIo oguH i3 i KyTiB 30°.

OcHoBU piBHOOIUHOI Tparmerlrii mpomopiifiuni uncaam 2 i 7, a 6iuHa cTOpoHA
nopiBuioe 18 cm. 3HalIiTL OCHOBU Tpamelrii, SKII0 B Hel MOJKHAa BIIHCATHU
KOJIO.

¥ Tpamerito, cepenHs JiHiag K0 mopiBHIOE 20 cM, BIUCAHO KOJIO. SHANAITH
mepuMeTp Tparerrii.

V rpanernito ABCD (AD || BC) Bnucano koo 3 neatpom O. JloBeiTs, 110
ZAOB = 90°.

Cropona pomba mopiBHIioe 6 cM, a roctpuii kyT 30°. 3HaiAiTH pagiyc Koia,
BIIMCAHOTO B poMO.

HoBeniTs, 110 AiamMeTp KOJa, BIMCAHOTO B POMO, MEHIIUI 3a MEHIITY mia-
TOHAJIb.

Y pom0, oguH i3 KyTiB AKoro Ha 46° OlabIInii 3a iHIINI, BOKNCAHO KOJO.
3HaWgiThP KyTOBi Mipu Ayr, Ha SKi KOJIO HiJTHUTHCS TOUKAMU JOTHUKY.

Yy MorKHA BIIMCATH KOJIO B HapaJiejorpam, BigMmimuuit Big pomba?

Yu mMolKHA ONHcaTH KOJIO HAaBKOJIO IIapaJjejiorpaMa, BiIMiHHOTO Bim mps-
MOKyTHUKa? Yomy?

HoBeniTs, 110 BIIKMCaHA B KOJIO Tpallellid piBHOOiuHa.
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325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

Yu Mo’KHAa OIMMCATH KOJIO HaBKOJIO IPAMOKYTHOI Tpamerii? Yomy?
HoBexmiTs, 1110 MIepuMeTp Tpamnerii, omucanoi Ha- B

BKOJIO KoJIa pafiyca r, Oiabinuii 3a 8r. ‘_

SAxmro Boucade B 4oTUPUKYTHUK ABCD KoJO C
IOTUKAETHCSA H0 ¥oro cropid AB i CD B TouKax ‘
KiP, 0o LZAKP = ZKPD. [loBeniTs.

HoBemiTh, M0 KOJU Yy BIIMCAHOMY YOTUPUKYT- (‘ Q

HUKY [IBi TpPOTUJIE}KHI CTOPOHU piBHi, TO Iel

YOTUPUKYTHUK — TpameIrid. 5
Cyma IBOX KYTiB, mif SKMMU 3 IIeHTpa KoJa, A D
BIMCAHOTO B UOTUPUKYTHUK, BUAHO IBi HOro0
MIPOTHUJIE K Hi CTOPOHH, fopiBHIOE 180°. oBemiTh Mau. 91
(mau. 91).

Y KBazpar, mepuMeTp AKOTOo JopiBHIOE 24 cM,

B
BOMCAHO KoJio. Jlo Koja mpoBeneHO MOTUYHY,
AKa mepeTUHAE ABi CTOPOHU KBajapaTa. SHAUIITL
IepUMeTP YTBOPEHOTO TPUKYTHUKA. A a)

HiaroHaysi 4OTUPUKYTHUKA AiJATHL HOTO KYTHU

HaBOijg. [[oBediTh, 110 B TAKUH YOTUPUKYTHUK

MOJKHa BOHMCATU KOJO.

Hiarouasi wotupuxkytuuka ABCD, BIHCAHOTO

B KOJIO, TIepeTuHaioThedA B Touri K, ZAKB="T70° D
(mag. 92). 3uaiigiTe KyToBi mipu ayr BC i AD,
AKINO ogHa 3 HUX Ha 60° Ginbina 3a Apyry.

Y powmb6 3i cTroponoio 8 cm i roctpum KyTom 60°
BIMCAHO KOJIO. SHAWIITEL BigpisKu, HA IKi TOUKa
IOTUKY JiJINTHL CTOPOHY pomoba.

Y pom0, Tynuii KyT sxoro mopiBHioe 120°, BonmcaHo KoJyo. Y AKOMY Bin-
HOIIIEHHI TOUKa JOTUKY AiJNUTh CTOPOHY pomba?

Y worupuxkyraurky ABCD, BricaHoOMY B KOJIO, AiaroHaab BD nmepreHIuKy-
aspHa o piarosasi AC i ginuTs i1 HaBIia. 3HAWAITH KYTH YOTUPUKYTHUKA,
Ao £B = 68°.

VY piBHOGiIuUHiN Tpamerii KyT mpu ocHOBi mopiBHIioe 50°, a KyT MixK miaro-
HaJIAMU, SKUH CIIUPAETbCA Ha OiuHy cTOpoHY, mopiBHIoe 30°. [le Jie;KUTH
IEeHTP OMMCAHOTO KO0Ja: BcepeauHi Tparmerii uu mosa He?

VY piBHOGiuHi# Tpamerrii 3 Kyrom 100° giaroHaa b € 6iCEKTPUCOIO TOCTPOTO
KyTa. [loBemiTh, IO IIEHTP OMMCAHOTO KOJa JEeXKUTh yCcepeauHi Tpamerrii.
Koo, Brmcame B piBHOOIUHY Tpamelliio, AiJINTh TOUKOIO HOTHUKY OiuHy
CTOPOHY Ha BilpisKu, OOUWH i3 AKUX Ha 2 cM OiabINIui 3a iHMIi. 3HAHTITH
cTopoHM Tpamelii, Akio ii cepexua aiuia mopiBaioe 20 cMm.

Pagiyc xosa, Bircanoro B MpsAMOKYTHY Tpallellifo, JOPiBHIOE 5 c¢M, a ro-
ctpuii Kyt 30°. 3HANIITh cepeaHIO JiHiI0 TpameIrii.

Mau. 92
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340. MoBemiTh, 1110 KOJU TPU KYTHU OMMCAHOTO YOTUPUKYTHUKA PiBHi, TO BiH —
IeJIbTOLA.
341. Hocninite, AKUM €:
a) BIIMCAHUHN YOTMPUKYTHUK, TPU KYTU AKOTO PiBHIi;
0) BIIMCAHUi YOTUPUKYTHUK, TPU CTOPOHU AKOTO PiBHI;
B) ONUCAHUMN YOTUPUKYTHUK, TPU CTOPOHU SKOTO PiBHi.

MPAKTUYHE 3ABAOAHHS

342. I3 MynKoro pisHOKOJbOPOBOI'0 IIallepy BUTOTOBTE MOIEeJb, 34 JOIIOMOTOIO
SAKO1 MOJKHA ITOKa3aTHU IPaBUJIbHICTE TeopeMu 16. CkopucraiiTecs MaJIloH-
KoM 93.

Mau. 93

3ADAYI 019 NOBTOPEHHS

343. Touku A i B ginaTs KOJIO HA YaCTUHU, OgHAa 3 AKUX Ha 80° 6ijbIima 3a Apy-
ry. 3HaUAITh Mipu BOMCAHUX KYTiB, AKi cmparoThca Ha Xopay AB.

344. Touku M, N, P giisaTh KOJIO Ha YaCTUHU, IPOHOPILifiHi uncaam 2, 5i 11.
3HaugiTe Kytu aAMNP.

345. Kyt mix xopmoro AB i JOTHYHOIO, IPOBEIEHOIO Uepe3 TOUKY A, TOPiBHIOE
72°. 3HaligiTh KyTOBi Mipu Ayr, Ha dKi xopma AB po3buBae KoJIO.

346. ITo kim, pamiycu axkux 12 cm i 17 c¢M, IpoBeieHO CHiJIbLHY BHYTPIIITHIO J1O-
TUYHY, TKa IePeTUHAE JIiHiI0 IeHTPiB mig KyTom 45°. 3HaAITH BigcTaHb
MiK TOUKaAMM TOTUKY.

347. VY piBHOGiIuHiI Tpamerii giaronansb € 6iCEKTPUCOIO TYIOTO KyTa. SHAUAITH
mepuMeTp Tparnerii, AKIIo ii ocHOBU MOPiBHIOITL 5 ¢cM i 7 cMm.
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3AJJ,A'~II 3A rotoBuMn MAJIIOHKAMMU

1 :
. P .. =30. : ABCD — npsIMOKYTHUK.
—_ : AC = 16. N
MN . B H i c
Pyyex 1 1
M P
A H e H D
E ABCD — rpamneris. ABCD — rpamnerisa.
Z/B—-/A=30°. E BC =17, AD =15, ZA=45°.
/A, /B /_\
. 1 .
ABCD — rpamnerisa. : ABCD — rpamnernid.
AD =10, ZA=60°. {BCAD 2:3. c
: P, =66.
AB(’D N
M ; BC, AD
A D
ABCD — Tparmelris. 3 ABCD — Tparmelris.
BC =8, AD =12. " AD:BC=5:3, MN =12.

MP, PK, KN : EF, PK
: B

B 8 c : C
m : L Xg
Sk X, w1 %,
: P K
Vlzx §
A b L Xp

=~
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Pozgin 1. HoTnpukyTHUKN

ZAOB=130°. . AB=CD. A
~/ACB : IlosecTu:
A : BK = KC.
: B
: K
: D
<>~ B
¢ :
AM : MC = 4: 3, c : ZB=50°. A
ZABC=170°.
/A, /C M

A

C
: AM, MC
: o
: !M
: c B

ABCD — mpsaMOKYTHHUK.

/2-/1=30°,
CD = 5. /\
= B 2 C
Q 5
1
A D

' R

: ABCD — Tparmnerisd.

. CD=1,
© ZD=60°. B c

ABCD — rparmerris.
MN =9, £D=30°.

AB, CD
B C

M 9 i\N

r=3.
gAB K

: ABCD — powb.

/ABC:/BCD=1:5, B
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CAMOCTIVHA POBOTA 2

BaPiAHT 1

1°.
2°,

3°.

KyTu Tpamnerii gopieaiorors 70° i 80°. 3HaligiTh iHIIi KyTH Tpamerii.
Touku P i K ginATh KOJIO Ha ABi YacTMHU, IIPOIOPILiiiHi uyncaam 2 i 7.
3HalgiTh Mipu BIMCAaHUX KYTiB, AKi cuuparoTbesd Ha xopay PK.

HiaromaJi piBHOOiUHOI Tparmelrii AiJATh cepemHIO JIiHiI0 Ha Tpu PiBHI Bix-
pisku. 3HAUAITE 6iUHY CTOPOHY TpaIellii, AKIIO il MeHIIa OCHOBA JJOPiBHIOE
7 cM i B TpameIiro MOKHA BIIMCATU KOJIO.

BAPIAHT 2

1°.

2°,

3°.

Cyma ABOX KyTiB piBHOOiIuHOI Tpameliii gopisuioe 140°. 3HalgiTL KyTH
Tpamerrii.

Touku E i F giisaTh KOJIO HA ABiI YacTHUHU, OJHA 3 IKUX AOPiBHIOE TPETHHI
apyroi. 3HaiAiTh Mipu BIMCAHUX KYTiB, AKi cumparmTbesa Ha xopay EF.
Hiaromasi piBHOOiuHOI Tparmelii AiJ1ATh cepemHIo JIiHio Ha Tpu pPiBHI Bim-
pisku. 3HAWIITHF OCHOBU Tpamellii, AKIIo ii 6iuHa cTopoHa HopiBHIOE 15 cM
i B Tpamelliro MOKHa BOHCATHU KOJO.

BaPiAHT 3

1°.
2°,

3°.

Kyru tpamnernii gopisaioors 60° i 70°. 3maigiTe iHIIi KyTu Tpameirii.
Touxku A i B mginATh KOJIO HA ABi YaCTUHU, OOHA 3 AKUX Yy D pasiB OinabIma
3a Ipyry. 3HAWAITh, Mipu BOMCAHUX KYTiB, AKi cumpaioTbcs Ha xopay AB.
Hiaronasi piBHOOiUHOI Tparmelrii AiJATh cepelHIO JIiHiI0 Ha TPU PiBHI Bim-
pisku. 3HAKAITH OiUYHY CTOPOHY TpAaIellii, AKIIO il 0iJbIlIa OCHOBA JOPiBHIOE
12 c™ i B Tpamelito MOKHa BIIMCATH KOJIO.

BAPIAHT 4

1°.

2°,

3°.

Cyma aBox KyTiB piBHOOiIuHOI Tpamerii mopiBuioe 220°. 3maigiTh KyTu
Tpamerrii.

Touku M i N gigars Koo Ha AB1I yacTuHHU, onHa 3 AKX Ha 80° Oiiabima
3a Apyry. 3HAWJITHL MipW BIMCaHUX KYTiB, AKi ciupatoThed Ha xopay MN.
Hiaronasi piBHOOiUHOI Tpamerii iJasaThk cepeHIO JiHiI0 HA TPU PiBHI YacTUHMH,

ofHAa 3 AKUX AOPiBHIOE 7 cM. 3HAUAITH OCHOBY Ta OiUHY CTOPOHY Tpareirii,
SAKINO B Hel MOJKHA BIIMCATU KOJIO.
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TECTOBI 3ABOAHHS 2

3HAHITh MePUMeTP TPUKYTHUKA, SIKIIO HOT0 a) 15 cm; B) 7,5 cm;

cepenHi JiHii mopiBHIOIOTE 3 cM, b cM i 7 cM. 6) 30 cm; 1) 7 cm.
E Pagiyc Kosa, BmucaHoro B KBajpaT 3i CTOPO- a) 2 cMm; B) 8 cMm;
HOIO 4 cM, TOPiBHIOE: 0) 4 cm; r) 6 cm.
OcHoBu Tpamerii gopiBHIOIOTE 4 cM i 10 cMm. a) 14 cm; B) 3 cm;
3HaANIITh cepenHIo JiHil0 Tpamerrii. 0) 6 cMm; r) 7 cm.
n IlenTpansHU KyT KOpiBHIOE 36°. a) 18°% B) 72°
Yomy mopiBHIOE BigmoBigHUII BOUCAHUN KyT? 6) 36°; r) 12°.
Biuna cropoHa piBHOOGiuHOI TpamerIii, onuca- a) 7 cm; B) 3,5 cm;
HOI HABKOJIO K0JIa, HOpiBHIOE 7 cM. SHAUIITH 6) 14 cm; 1) 21 cMm.

IOBXKUHY cepeqHbOl JIiHii.

3HaWOiTH pamiyc Koja, OIMCAHOTO HaBKOJIO a) 8 cm; B) 4 cMm;
OPAMOKYTHUKA, MEHIIIA CTOPOHA AKOTO [0- 0) 2 cMm; r) 6 cm.
piBHIOE 4 cM, a KyT MixK giaromamamu 60°.

Paniyc Kosa, BIimcaHoro B Tparerriio, a) L; B) 2r;
IOpiBHIOE r. S3HAUIITH BiACTaHb MiXK IIPAMU- 2
MU, AKAM HAJEeKaTh OCHOBU Tpamelrii. 0) r; T) He MOKHa

BCTAHOBUTHU.

n ITepumeTp piBHOGIUHOI Tpamerii, omucamoi a) 10 cm; B) 5 cMm;
HaBKOJIO KoJia, gqopiBHioe 20 cM. 3HANIITH 6) 2,5cm; 1) 7,5 cMm.
0iuHy cTOpOHY Tpamerrii.

n Pagiyc xoma, onmcaHoro HaBKOJIO a) 10 cwm; B) 5 cMm;
yoTupuKyTHUKA ABCD, nopiBHIOE 5 cM. 6) 2,5cm; 1) 7,5 cMm.
Yomy IOpPiBHIOE paaiyc KoJia, OIIMCAHOTO
HaBKOJO AABC?

Hiaronass Tpamerii, BiucaHoi B KoJo, a) ycepenmHi Tparmelrii;
HepHeHIUKYJIAPHA A0 OiUuHOI CTOPOHU. 0) Ha cepenmHi
e neXuTh 1eHTp Koaa? 0iBIIIOI OCHOBH;

B) II03a TpAallelli€io;
I) He MOYKHA
BCTAaHOBUTH.
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Tunosi 3AAA4I 419 KOHTPOJIbHOI POBOTHU

1°.

2°,

3°.

4°,

IominiTek Bimpisok 3aBmOBKKU 9 cM Ha 7 PiBHUX YaCTUH.

Cepenusa JiHig piBHOOEAPEHOT0 TPUKYTHUKA MOPiBHIOE 7 ¢M, a OJHA 3 MO0
cropin 10 cm. 3HaAITE HEPUMETD TPUKYTHUKA. PO3T/IAHBTE IBa BUIIAIKU.

~ABC Bumcauuii y KoJyio 3 meutpom O. 3Haugite LAOC, armo LA =40°,
a /B yaBiui OGiabIIMii.

HiaronaJb Tpanernii fiuTh cepeqHIO JiHiI0 3aBJOBXKKY 15 cM Ha aBa Bigpis-
KU, OOUH i3 AKUX Ha 8 ¢CM MEHINUH 3a APyruii. 3HalIiTh OCHOBU Tpalrelii.

5°.

6°.

7°.

8°.

3HAHAITh KYyTH IPAMOKYTHOI Tpamerii, AKINO OAWH i3 HUX yABiui OiabIInii
3a immuii. CKifbKYU po3B’sA3KiB Mae 3amaua?

IlepumeTp TPUKYTHUKA, yTBOpPeHUN cepenuimm JiHigmu a ABC, mopiBHIOE
15 cm. 3maiigite cropouu AABC, sSKIO OJHA 3 HUX Ha 2 CM MeHINa Bin
Ipyroi # yaBiui MeHIIIa 3a TPETIO.

3HaimiTs mepuMeTp PiBHOOIUHOI Tpatelii, 0CHOBM K01 MPOMMOPIIifiHi yrcaIam
215, rynuii Kyt mopiBuioe 120°, a 6iuHi cToponu — 6 cwm.

Ha ocuosi AC piBHOGeapenoro AABC, sk Ha giameTpi, TOOyI0BaHO MiBKOJIO,
AKe neperunae cropouu AB i BC y Toukax M i N Bigmosigmo. 3HaiigiTh
KyTOoBY Mipy nyru MN, axmio £B = 70°.

9°°.

Kyru tpanenii mpomopiritiai uncaam 1 i 2, a giaronassb € 6iceKTpPHUCOIO T'o-
CTPOro KyTa. SHAUAITL IIePUMETP Tpamellii, SKIIo pamiyc OIMCaHOro KoJa
IOpiBHIOE 8 cM.

10°°. ¥V pom6 iz kyTom 60° BoucaHO Ko0Ji0. ¥ AKOMY BiIHOIIEHHI TOUKA HOTUKY

IiJIUTH CTOPOHY pomobOa?

leomeTpisi € nid3HaHHs BCbOro iCHYIO40ro.
l1natoH
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YotupuryrHuk — (Qirypa, AKa CKJIALAETHCA 3 YOTUPHOX TOUYOK, JKOMHI TpuU
3 AKUX He JIeyKaTh Ha OMHIN MpaAMili, i YOTUPHOX BiAPisKiB, AKi 3’€ JHYIOTH I10-
CJiTOBHO ITi TOYKMU i He mepeTUuHAThCA. Pirypy, M0 CKIAZAETHCA 3 YOTUPU-
KYTHUKA i I0TO BHYTPIIIHBOI 00JIacTi, TAKOXK HA3WBAIOTh YOTUPUKYTHUKOM.
OcHOBHi eleMeHTH YOTUPUKYTHUKA — CMOPOHU, Kymu, diazonani. YoTupu-

KYTHUKY OyBalOThb ONYKJIi i HEOTYKJIi.

P B
I Q
A
R D

OnyKJInii YOTUPUKYTHUK Heonyxkauii YOTUPUKYTHUK

CyMa Bcix KyTiB KOKHOTO YOTHPUKYTHUKA HopiBHIOE 360°. KosxHa cTopoHa

YOTHPUKYTHHKA MEHIIA BiJl CYMH TPHOX iHIIMX CTOPiH.

qOTI/IpI/IKYTHI/IK, KOXHa CTOPpOHa AKOTI'O IIapaJieJIbHa HpOTPIJIe?KHiﬁ CTOpOHi,

Ha3WBAETHCA MapajeaorpaMoM.
O3Haku napasaenozpama. YoTUPUKYTHUK € TIa-
paJiesiorpaMoM, AKIIO:
1) KosKHA HOTO CTOPOHA TOPiBHIOE IMIPOTHIIEIK-
Hill cTOpoHi, abo
2) nBi iioro cTopoHH mapaJjejbHi i piBHi, a60

3) #oro HiaroHaNi TOYKOIO MEPETHHY MIAATHCA 4
HaBIILJI.

Baacmusgocmi napasnenozpama. ¥ mapaJjeiorpami:

e fmiaroHaJjip JiJIMTh HOT0 HA ABAa PiBHI TPUKYTHHKH;
IPOTUJIESKHI CTOPOHU PiBHI;

MPOTUJIESKHI KYTH PiBHI;

miaroHaJi, mepeTHHAIUYNCH, JIAATHCA HABIILJ.

Oxpemi eudu napanenozpamis:

cyMa KYTiB, IpHJIETJINX A0 OAHIi€l cTopoHH, nopiBHIoe 180°;

IIpamoryTHUKNI Pombu

KBagparu
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Hiaronasui npaMoKyTHUKA piBHi. [liaronasi pom0a nepueHIuKyaapHi i JiaaTh
KyTu pomba HaBmija. [liaronasi KBagpara piBHi, HepIeHAUKYJIAPHI i AiaATH fioro
KYTHU HaBIIiJI.

Kopucrylouncs BiacTuBocTAMU IIapaJjejiorpaMa, MOMKHA JOBECTU TeOpPeMY
®dajeca.

Arno mapaJsgexbHi MpaMi, IKi mMepeTHHAIOTH 0 Ay Ay Ay
CTOPOHHU KYyTa, BiITHHAIOTH HA OHiH i3 HUX PiBHI

BiZpi3KM, TO BOHU BiATMHAIOTH PiBHI Bimpisku By
i Ha Apyrii cToOpoHi. B,
fIxmo AA, = AA; i A\B, || A,B, | A;B;, To B,
B,B, = B,B,.
YoTMPUKYTHUK, TiJIBKU JIBi CTOPOHM SKOTO IapajiejibHi, — Tpamemia. Ila-

panenbHi cTopoHu Tparmerii — ii ocHoBu, aBi iHimi — O6iuHi cTopormu. OKpemi
BUAU Tpamelliii — piBHOOiuHi i mpAMokyTHi Tpamerii. Bigpisok, 1o cmoayuae
cepefuHU OiYHUX CTOPiH Tpamernii, — ii cepednsa ninis. Cepenua miHisa Tpamerii
napaJjeJjibHa il OCHOBaM i JOPiBHIOE iX IiBCyMi.

Bigpisok, mio cmojsiyuae cepeiuMHHN OBOX CTOPiH TPUKYTHUKA, HA3WBAIOTH
oro cepeduvoio ainicro. CepemHs JiHig TPUKYTHUKA MapaJjeIbHA OJHIiN i3 iloro
CTOPiH i MOpiBHIOE i MOJIOBUHI.

Cepenusa ginia Tpanemii CepenHsa JiHisA TPUKYTHUKA
B C B
M N M N
A D A C
MN | AD, MN || BC, MN:# MN | Ac, MNz%

Kyt i3 BepmnHO0 B 1IeHTPi KoJia HA3WBAIOTh yeHmpaivHum kymom. Kyr,
BepIINHA AKOTO0 JIEXKUTh HA KOJIi, & CTOPOHU IIEePETUHAIOTh KOJIO, HA3UBAIOTh
snucanum. Bnucanuii kym sumiproemuocs nos08uHoW0 0Yy2u, HA AKY CRUPAEMbCA.

YoTUPUKYTHUK HA3UBAETHCI 8NUCAHUM B KOJIO, AKIIO BCi Oro BepIInHHI
JekaThb Ha KoJii. YOTHPUKYTHHK BIMCAHUN B KOJIO TOAi i TiIbKHU TOi, KOJIHU
cyMa OBOX HOT0 IPOTUJERHHUX KYyTiB nmopiBaioe 180°.

YoTUPUKYTHUK HA3UBAETHCI ONUCAHUM HABKOJO K0Ja, AKIIO KOMKHA 10oT0
CTOPOHA JOTHUKAETHCS A0 KoJia. OmyKJINl YOTUPUKYTHUK ONMMUCAHUN HABKOJIO
KoJIa TOAi M TiJAbKM TOdi, KOJM cyMa ABOX HOro IMPOTHJIEKHHX CTOPiH dO0-
piBHIOE cyMi ABOX iHImIMX CTOpiH.



HarnbinbLuoto wkogor 3 ycix

€ JIIHOLLi Y4HIB, KOTPI BararoTbCsl B3ITU
Ha cebe Tpya, piBHWI cripasi,

SIKOI BOHU rparHyTh.

DEODPAH NMPOKOMOBUY
(1681-1736)

TanaHoBUTUIN YKPAIHCbKUIA BYEHUN,

MPOCBITUTENb, KYNbTYPHUN Oia4

¢ [Mepwmnin Nnpo4nTas Kypc MatemMaTukm
(apndpmeTuky i reomeTpito) B Kueso-
MorunaHcbkin akagemil.

e Onucas Ginblue AecATN Pi3HNX
BUMIPIOBaNIbHUX Npunagis, ki 4isnm
Ha OCHOBI NOAIOHOCTI iryp.
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MoaiOHicTb Triangles
TPUKYTHUKIB Similarity

Mopi6HicTb reoMmeTpUYHNX iryp — oaHe 3 HaliBaXkIMBILLINX
BigHoOLWEeHb. Konn 306paxatoTb CnoHa, OyaAMHOK, KOHTUHEHT YK
" yClo 3eM/to Ha HeBENMKOMY apKyLLi nanepy, KOPUCTYIOTbCS
BNACTUBOCTSAMM NOAIOHOCTI. KoxkHa Moaenb YnMoch noaioHa
no opwuriHany. lreomeTpis X 30e6inbLIOro 3aMMaeTbCs
OOCNiIOXXEHHSM reOMeTPUYHNX ModeNen.

§8 MponopuiiHi Bigpiskn | Proportional Segments

§ 9 Mopi6HicTb diryp | Figures Similarity

§ 10 O3Haku noAidHoCTi Triangles
TPUKYTHUKIB Similarity Signs

1 1 3acTocyBaHHs nogi6HocTi | Triangles Similarity
TPUKYTHUKIB Application

1 2 MopiOHiCTb NPAMOKYTHUX Rectangular Triangles
TPUKYTHUKIB Similarity

HABYAJIbHUA NPOEKT EDUCATIONAL PROJECT
«MopiGHicTb “Figures Similarity”
i camonoAiGHicTb Piryp»




Ans yoro BuB4aTu noAioHicTb diryp?

Y nOBCAKIEHHOMY *KUTTi HAM YacTO JOBOAUTHCA MATHU CIPABY 3 IIPEIMETAMU
onHAKOBOI hopmu, ajse pisHUX po3mipiB. Ha miomuHi e kapTuHa Ta ii penpo-

AYyKIis,

ILUIAHY OfHi€l KBAaPTUPHU PisHUX PO3MIpIB |.

Y mpoctopi momi6HUMYI e|1cor[ii apXiTeKTyPHUX CIOPYA| , [KAPTUHMU | TOLIO.

IToxiGHicTh — ITe HACTIIBKU Ba)KJIMBa BJIACTUBICTh (hiryp, 110 JIIOAY CTBOPUIN
creriajgbHi 3acobu, 3a JOIOMOTOI0 AKUX CTBOPIOIOTH MoAiOHI Qirypu: doToama-

paru, [TeJecKonu | ,

MiKPOCKOIIH | , IPOEKTOPY, KOMII'IOTEPH TOLIO.

CyyacHUM DPO3AijioM MaTeMaTHUKHu € (hpaKTaibHa reoMeTpisd, mpeIMeToM

BUBUYEHHS AKOI €|(paKTajau|— CKJaLHiI 3a CBOEI0 BHYTPINIHLOIO CTPYKTYPOIO
dirypu, B Tift yu iHmIi# mMipi moxi6GHi cami cobi.

A nme mie 3acTocoByeThea moAioHicTh (iryp? HaBemiTs cBoi mpukaamu.

Ileit posmin BasKJIMBUIT TaKOXK TOMY, IO Ha MOT0 OCHOBI OyIyeThcA Maiiike
BCs TeOMeTpisi, AKY BU AaJli BUBUATUMeETE: 3a JOIIOMOTOIO ITOAi0OHOCTI TPUKYTHM-
KiB moBomuThcsa TeopeMma Iliharopa, a Ha ii ocHOBI — iHIII TeopemMu reomerpii.



NMponopuinHi BiApPI3KN

¥ reometpii Ta iHITUX TPUKJIATHUX HAYKAX YACTO B
IOBOAUTHCS BUBHAUATH 8i0HOWeHHA 8i0piskie. Hara-
IaeMo, 1110 BiHOIIEHHAM JABOX BiIpi3KiB Ha3UBAIOTH
BiTHOIIEHHS 1X MOBJKWH, BUPAKEHUX Yy THX CAMHX

OOIMHMIAX MoB:kuHM. Harmpukian, AKIO MaeMo Bij- K P
piskua=2cmib =5 cwm, To ix BigHOIIIeHHS a : b =
=2:5.

Axmio K, P, T — cepenunu ctopia AABC (Mma. 94), A T ¢
T0AK : AB=1:2,AT : AC=1:2, KT : BC=1:2.
Omsxe, AK : AB = AT : AC = KT : BC. Mau. 94

I3 KO:KHUX MBOX TAKUX BIAHOIIIEHb MOYKHA CKJACTHU IIPOIIOPIIii0, TOMY B Ta-
KOMY BUIIaJKy KaxKyTh, 1110 Biapisku AK, AT, KT npomnopiiifini Bigpiskam AB,
AC i BC. VY posrisaanyBaHOMY BUOAIKYy KOKHe 3 BigHoIeHb gopisuioe 0,5, Tomy
moIepeqHe TBePI KeHHI MOKHa yTouHuTH: Bigpisku AK, AT, KT npomnopiiifiai
Bimpiskam AB, AC i BC 3 koeiiieaTom mpomopitifinocti £ = 0,5.

IIpomoprifinumMy MOKYyTh OyTH ABi, Tpu uu OijbIlie map Biapiskis. Bigpisku

X, Y, ..., 2 HA3UBAIOTH IIPONIOPIiHMMHU Binpiskawm a, b, ..., ¢, AKIIO
X _y z
a b c

A mociimykeHHA BJIACTUBOCTEH HPOMOPIIIMHUX BiPiBKiB Ba)KJIWBY POJIbL
Bimirpae taka ysarajbHeHa Teopema dPaJieca.

“TEoPEMA | 18

MapanenbHi NpaMi, Ki NnepeTuHaloTb CTOPOHU KyTa, BiATUHAIOTb Bif, HUX
NPOMNOPLilHI Biapi3KU.

Hexait mapanensHi npami AA; i BB, nepetuHa-
I0Th CTOPOHU KyTa O, AK IOKa3aHO Ha MAJIIOHKY 95. () A B
Toni Bigpisku OA, OB, AB niponopirifidi Bizpiskam
OA,, OB,, A,B,. To6To
OA OB AB A,
04, OB, AB’ .
Orixe, icHye Take uuncio k, mo OA=EOA,
OB=FEkOB,, AB=FAB,. Maun. 95
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Ys3araapruena Teopema Pasieca mokasye, SIK MOMKHA JOBIIBHUM BiApisok Io-
OiIUTH HA YacTUHU, MPOHOPIiiiHi faHuM Bigpiskam (abo uucjaaM — TOBXKHUHAM
MMeBHUX BimpisKis).

Hampurnazn, mogiimMo JaHUHA BigpisoK Ha YaCTUHU, IIPOMOPITiHHI TOBKUHAM
a, bic.

Hexaii nano Bigpisox AB (maJ. 96). IIpoBesemo
noBisbHUE nmpominb AT i BigKJIazeMo Ha HbOMY
Bigpisku AK = a, KP = b, PT = c. Ilpawmi, 110
OpoxoaATh uepe3d Touku K i P mapanenbHo TB,
IinaTs Bigpisoxk AB Toukavu X i Y y moTpibHOMY
BiTHOIIIEeHH]:

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

Mamn. 96

SAximo Tpeba momisuTH maHuil Bigpisok AB Ha YacTHUHU, IIPOIOPIiiiHi, HAa-
OpuKJganm, uunciam 3, 2 i 4, BigkjaamaioTh Ha mpomeHi AT Bigpisku AK = 3n,
KP = 2n, PT = 4n, ne n — AKUiCh HEeBeJUKUN Bifpi3oK, i BUKOHYIOTH mO0Y-
IOBY, IK IIOKAa3aHO BUIIIE.

— AN gonnTianBux )

AKwo Bigpi3ku a, b, ¢, X Taki, wo a : b=c : x, TO X Ha31MBalOTb YeTBEPTUM
nponopuiiHUM TPbOX AaHUX BiApi3kiB a, b i ¢. NobyanysaTn 4eTBEPTUIA NPO-
MOPUINHNI TPbOX OaHUX BiApi3KiB MOXHa Tak. Ha OAHii CTOPOHI O0BIIBHOrO
HepoaropHyToro kyta O cnig Bigknactu OA =a, OB =b, a Ha Opyrii CTOPOHI —
OC = c. Jani Tpeba nposectn npsamy AC i napanensHy in npamy BX. Bigpizok
OX — 4yeTBEPTUI NPONOPLIMHUIA TPbOX AaHUX BiApi3kiB. Bo OA : OB =0C : OX
(man. 97, a).

HaHo: Mobynosa
2 o.a A/ b B/
c
b c
—S X
a 6

Man. 97
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v

3ayBaxeHHs.

MobynoBy MOXHa BMKOHATU I Tak, ik 306paxeHo Ha mantoHky 97, 6. Teopemy
18 MOXHa y3aranbHUTK Ha BUNAAo0K AOBINIbHUX MPAMUNX OOHIET MNOLWMHW, a HE TiNb-
KM CTOpPIH kyTa. MapanenbHi NpsMi, ki nepeTuHaloTb NpsaMi ai b, BiagTUHAIOTL
BiA HUX NPONOPLINHI Bigpi3Kkn. Taka TeopemMa npasuiibHa TakoX i y BUnaakax,
KonM nNpsiMi a i b napanenbHi (man. 98, a) abo nepeTnHatTbCS B TOULL, LLO IEXUTb
Mi>XK JaHVUMK napanensHuMy npsMumm (man. 98, 6). MponoHyeMO L BUNaakn pos-
MSAHYTN CaAMOCTINHO.

a A/ B/ /C

Man. 96

SAMNUTAHHA | SABOAHHA N9 CAMOKOHTPOIJIIO

1. Ilo po3ymiroTh Iif BiHOIIIEHHAM ABOX BiApisKiB?

2. Yomy gopiBHIOE BimHOINIEeHHS BiApisKkiB 3aBHOBKKU 6 am i 1 M?
3. ki BiApisKku HasWMBAIOTHL NPOHOPIiMHUMHU BiApiskam a, b i c?
4. CoopwmyioiiTe ysaraibHeHy Teopemy Pajeca.

B1KOHAEMO PA3OM

o IMoximiTe manwmii BimpisoK Ha Tpu YaCTHUHU, IIPOIOPIIifiHi uncaam 2, 3 i 5.

® 3 Kiumng gaHoro Biapiska AB mig HoBiabHHUM A C D B
KYTOM J0 HLOTO IIpoBememMo rmpomius AT i Bin-
KJIaZeMo Ha HbOMY HocJimoBHO 2, 3 i 5 mo-
BiJIBHUX, ajie piBHUX Biapiskis (mana. 99).
Orpumaenmo Bigpisku AK, KP i PT, npomop-
HifiHi fapum uuciaam 2, 3 i 5.

IIpoBegemo npamy TB i mapanenbHi 1#1 mpsa-
Mi uepes Touku K i P. Ili npami nepeTHYTH Maxa. 99

maHuit Bigpisok AB y Takux Toukax C i D,

1o Bigpisku AC, CD i DB 6yayTh Ti, ki Tpeba Oysao BusHauuTu. Amxe,
3rigHo 3 ysarajabHeHOI0 Teopemoro Pajeca, Bigpisku AC, CD i DB mpotop-
mitiai Bigpiskam AK, KP i PT, aki nponopiifiai yuciaam 2, 3 i 5.
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3HalAiTh BiIHOIIIEHHSA CTOPOHM pomba I0 Ioro miBmepumeTrpa.

Hexait noB:xuHa cropoumu pomba mopiBHioe c. Toxi fioro mepumerp — 4c,
a miBmepumerp — 2c.

c:2c=1:2=0,5.

Bingpisoxk AB Toukamu K i P momijieHo Ha 3 YaCTUHU IIPOIMOPIIIIAHO UYKMCIaM
2, 31 6. 3uangits Bigmomennda AK : KBi AP : AR.

SAxmro Bimpisku mpomopiritiai umcaam 2, 3 i 6, TO icHye Take UMCJIO X, IO
AK =2x, KP =3x, PB=6x. Togi KB=3x +6x=9xiAK : KB=2x:9x =
=2:09.

Amnajoriuno, AP = 2x + 3x = bx. Tomi AP : AK =b5x : 2x =5 : 2.

SAAUI | BIPABU

348.
349.
350.
351.
352.

353.

354.
355.

356.

357.

358.

359.

IToginmiTe uncao 6 Ha ABiI yacTuHU, IPOHOPILitiHi yucaam 1 i 2.

IMoxiniTe umcao 10 Ha yacTuHM, TpomopIiiHi yncaam 1, 2 i 2.

ITogminmiTe Bigpisok 3aBmoB:xkku 20 cM Ha YaCTHUHU, IPOIOPIIiHHI UYMcaaM
1,21 2.

Bingpisok saBmoB:xkku 10 cM momisieHo Ha OBi WacTWHU, OOHA 3 AKUX [TIO-
piBHIOE 2 cM. ¥ AKOMY BiAHOIIIEHHI MOAiJIeHO HaHWU BiApi3ok?

Binbma vactTuHa Bigpiska, momijeHoro y BigaomieHHi 2 : 3, qopiBuioe 9 M.
fxa moB:KMHA BChOTO Bimpiska?

Menmia yacTuHa Bifgpiska, IMOAiJIEHOTO HAa YaCTHUHU, IPOMOPIIiHHI uncaam
1, 214, gopiBHIOE 3 cM. S3HAUIITH HJOBKUHU ABOX iHIITNX YACTUH.

HaxkpecuiTe goBiibHME BiApisoK i moaisiTs #toro y BigHommenHi 1 : 3.
Bingpisok saBmoB:kKu 1 M IOmijieHO Ha YAaCTUHU, IPOIOPIIiiiHi unciam 3,
6 i11. 3HaiigiTh JOBKUHU YTBOPEHUX YACTUH.

Bigpisox AB toukamu C i D mopijeHo mpomopiiiino umcaam 2, 3 i 5.
3HaAiTh BiHOIIIEHHS BiApisKiB:

a) AC : DB; 6) CD : AD; B) AC : AB; 1) DB : AD.

Bigpisok a BaBiui goBmuii 3a c. IlominiTh Bimpisok 3aBmoB:kKu 9 M Ha
YacTUHU, IPOHOPIIifiHI BiApiskaMm a i c.

Binsiia vactuua Bigpiska, moiijsieHOro y BimHoIieHHiI 5 : 8, mopiBHIOE
5,6 nm. AKuii 3aBOOBKKU Bech Binapisok?

Ha ckinbpku Tpeba momoB:KuUTH Biapisok KL 3aBHoBKKHU 32 cM, 11100 OTPU-
MaTu Bimpisok KM, axkuii 3am0BoabHAE mpomnopitito KM : KL =9 : 4?
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360.

361.

362.

363.

364.

365.

366.
367.

368.

369.

370.

371.

372.

Binpisok saBmos:xku 28 c¢M IIOAiJIEHO Ha ABi YaCTHUHU TaK, II[O0 OJHA 3 HUX
mopiBHIOE 21 cM. Y AKOMY BiHOIIIeHHi mO/ijleHO BiApisok?

Bigpisok mopineHo Ha ABiI yacTMHU, BigHOIIEHHS AKUX AopiBHIOE 2 : 11,
IPUYOMY MEHIIA YacTUHA BiipisKa KoporTiiia 3a 6iabiry Ha 27 cM. 3HAUIITE
JOBXKUHY KOMXHOI YacTHMHU Bimpiska.

Tourka M ginuTts Bigpisoxk AB y Biguomenui AM : MB = 7 : 2. 3HaiigiTe
Bigmomennsa AM : ABi MB : AB.

Touka K ginuTh Bigpisox AB y BigHOIIeHHI m : n. 3HAUAITHL BiJHOIIIEHHS
AK : ABi KB : AB.

Ha Binpisky AB zaBmoB:xKu 6 cMm mamo Tourky C. Bimcranb Bif 1iel TOuKu 10
A popiBuioe 3,6 cm. Ha mpomos:xenHi Bimpiska AB 3a Touky B B3sgTO Taky
Toury D, mo AD : DB = AC : BC. 3uaiigits Bigmomrenus AB : BD i AD : AB.
OauH i3 KyTiB NIPAMOKYTHOTO TPUKYTHUKA AopiBHIOE 60°. 3HAWAITH Bim-
HOIIEHHS MOTO0 MEHIIIOTO KaTeTa A0 Till0OTeHy3U.

SHaUITh BiIHOIIIEHHS KATETiB MPAMOKYTHOIO PiBHOOEAPEHOI0 TPUKYTHUKA.
3HAUAITH BiJHOIIIEHHS CTOPOHUW PiBHOCTOPOHHBLOTO TPUKYTHUKA O HOTO
miBOmepuMeTpa.

3HaWOiTh BiZHOIIIEHHSA CTOPOHU
KBajJpara [0 Horo IiBmepuMeTrpa.
BuwmipsaiiTe BimcTaHb MiXK aZBOMA
nyakTamMu Ha Kapti (masa. 100).
SKa crrpaB:KHS BiiCTaHb MidK ITUIMU
nyHKTaMu (o mpAMii), SKIIO
mactitab kapru 1 : 35000007
Busnaure maciiTab Kaptu, Ha AKiT
BificTaHi Ha MiCIIE€BOCTi 3aBIOBKKH
200 xMm BigmoBizae 5 cm.

OcHoBa piBHOGEPEHOTO TPUKYTHH-
Ka BimHocuTbcA g0 6iuHOI cTOpO-
HE 9K 2 : 3. K BigHOCHTBHCA TIOTO Maui. 100

ocHoBa 1o nepumerpa? K BigHO-

cuThcA OiuHa cTopoHa A0 mepumerpa?

Kopucryouncs mamorkom 101, ge a || b, sHaiiniTs HeBigoMi eleMeHTH X.

XMeTbHUTIbKUNA
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Kopuctyouncs mamorkom 102, ge a | b, 3HaiiiTs HeBigoMi eleMeHTH X.

374.

375.

376.

3717.

378.

379.

380.

BV\TX 0
8

Maur. 102

Ha ctroponax AB i AC tpukytuuka ABC B3saTo Touku M i H Tak, 1110
MH | BCi AM : MB = 2 : 3. 3naiigite HC, axmo AC = 15.

Bigpisox 3aBgoB:KKU 7 JIOMMiB IOIi/ININ HA YaCTUHY, IPOIIOPIIiAHI yncaam
2, 3,415, 3uaiigiTe noB:KUHU (Y cAaHTUMeTPAaX) Hali6iabInol i HaliMeHIII01
yacTuH (BBaskaTu, 1o 1 gioim = 2,54 cm).

Binpisox 3aBmOBMKKM a IOAiJIeHO HA YACTHUHM, IPOIOPIiiHI umcaam 5,
11i4. 3uaiifiTh JOBKUHU YTBOPEHUX YACTUH.

Bigpisok 3aBAOBMKKM @ MOAIININ Ha YaCTUHU y BigHOIIEHHI m : n. 3Haii-
IiTh DOBXKUHU YTBOPEHUX UACTUH.

SHalIiTh BigHOIIIEHHS pajiyca KoJia, BIMCAHOIO B PiBHOCTOPOHHIN Tpu-
KYTHHUK: a) IO pajiyca OOMCAHOTO KoJia; 0) 40 BUCOTH TPUKYTHUKA.

Yu nponopuiiiui Bigpisku a, b, ¢, d, AKigo:

a) IBa IepIli BigHOCATHCA AK 2 : 3, a ABa APYyri — gk 3 : 4;
6)a:b=2,4:5,6;c:d=9,1:21,7?

Kopucrywouncs manorkom 103, ne a || b | ¢, sHaiiniTs HeBigomi esemenTH
x Tay.

Mau. 103
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381.

382.

383.

384.

385.

386.

387.

Kopucryouncs mamorkom 104, ne a || b || ¢, sraiiaiTe HeBigomi eremenTu
x Tay.

Mau. 104

V rpanenii ABCD (man. 105) AB = 10 cm, MN | AB, BM — AM = 2 cm.
3uangite CD, aximo DN = 6 cwm.

AM — meniana aABC (man. 106). AK : KM =2 : 3. 3HalAiTh BiJHOIIIEHHS
AP : PCiAP : AC.

C
B C
M
7 i )
A D A B
Mau. 105 Mau. 106

Touka M pinuth cropony AB aABC y BigHomenui AM : MB = 3 : 2,
a Touka N gpinuth croporny BC aABC y Bigmomrenuni BN : NC =5 : 4.
Bigpisku AN i CM mnepetruHatoTbca B Touri O. 3HAWAITH BiHOIIIEHHS
AO : ONiCO : OM.

OcHoBu Tparmerii gopiBHOIOTE 6 cMm i 10 cMm, a 6iuni cTtopoHu 5 cMm i 8 cm.
Ha ckinbxu Tpeba mpomoB:KuTH 0iUHi CTOPOHU, 100 BOHU IIE€PETHYINCH?
Ha croponi AB tpukytHuka ABC mo3HaueHo Touky K Taky, 1mo AK =
= 10 c¢cm, KB = 5 cm. 3HaigiTey BigHOoIenua Bigcraneid Bix Touok K i B
mo upsamoi AC.

ITo6ynyiiTe BimpisoK, ueTBepTUU MTPOMOPIIifiHUU Biapiskam a, b i ¢, Ta
3HAUIITH OT0 NOBIKUHY, SKIIO:

a)a=4cm; b=2cm; c =3 cm;

6)a=4cm; b =10 cm; ¢ = 6 cm;

B)a=4,8cm; b=4cm; ¢c = 2,1 cm;

r)a=1,5cm; b=4,5cm; c =2 cwMm.
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388. [Tawmo Bigpisku a, b, c. Ilodoyayiite:
a) iX yeTBepTUIl MPOTOPIiHHUN BiAPi3OK;
0) cepenHill apu(MeTUUYHUN BipizoK.

389. Kopucrywouncs maaioakoM 107, moscHITS, K
MOYKHA MMOJLTUTH IIUPUHY AOIIKY HA ITIOTPiOHY
KiJBKiCTh PIBHMX YACTHUH.

MPAKTUYHE 3ABAAHHS

390. Hakpecaite KyT O, rpagycHa mipa sikoro 60°. I3 iioro BepiiuHH, K i3
IeHTpa, IPOBEAiTh Ayru pamiyciB r = 2 cm i 2r. IlosHaure OyKBaMU TOUKU
IepeTuHy CTOPiH KyTa MUMHN AYTaMHU i IIOCJTiZOBHO CHIOJYYiTh iX Bigpis-
KamMu. KUl YOTMPUKYTHUK yTBOpuBCA? 3HAUAITH HOTO KYyTH, CTOPOHU
i mepumerp.

391. Pagiyc OB xkoaa 3 meuarpom O ginurs Bomcanuii Kyt ABC Ha aBa KyTu
TaK, 10 OANH i3 Hux Ha 15° G6iapIIuii 3a Apyruit. SHAUAITE 11 KYTH, AKIIO
AC = 110°.

392. Yu MorKkHa OIIMCAaTH KOJIO HaBKOJIO poM0a, BiaMinHOTO Bix kBagpara? Yomy?

393. 3HalgiTh KyTH YOTUPUKYTHUKA, SKIIIO0 BOHU MPOMHOPIiiiHi uncaam 2, 3,
518.

Maua. 107

L . 1 . . .
394. CyMimHI KyTH BiTHOCATHCS AK 2,5:5 . BHAULITE Ii KyTH.

395. 3a momomororo masmionka 108 ycraHoBiTh, Akuit 3HaK (1—5) cuifg mocraBuTu
s3amicTh * MmisKk Bigpiskamu (A-T).

1 = A CP * AB
2 € B AB * MP o
3 | B AD * BP
4 1 I AL * DA
5 >
A B
L

[
M /L D |P

Mau. 108



MoaibHicTb diryp

VYciMm HaM 9acTo JOBOAUTHCS MATU CIIPABY 3 IIPeAMETaMM Pi3HUX PO3MipiB,
aysie ogHakoBol (hopmu. Hampukianm, sMeHIlIeHa MOJeJib aBTOMOOiJIS cXoiKa
Ha CIPaB)KHiNl aBTOMO0ib, X0Ua MeHIIa 3a po3Mipamu. AJje ixX poamipu — Bif-
HOoBigHO mpomopitifiui. Ko, HaIpuKIaL, foB:KKUHA Moge i ditaka B 100 pasis
MEeHIIIa Biji JOBKWHU CHOPaBKHBOTO JiTaKa, TO i JOBKWHA KPWJA MOJEJI Mae
oytu B 100 pasiB MeHIIIOIO BiJ JOBXKHHN KPHJa CIPaBXXHBOrO JiTaka i T. 1.
Axmro aBi Qirypu momi6Hi, TO Bei ix BigmoBimHI po3Mipu mpomopIrifiHi.

®irypu omHakoBoi popMu HasuMBaiOTh MomioHMMH (irypamu. KosxHe Kojo
momibHe iHITOMY KOJY, KOKHUU MiBKPYT MOAiIOHUH iHIITOMY HiBKPYTY, KOMKHUM
KBaJpaT IoAi0OHUH iHIIIoMY KBaJgpaTy, KOXKHUI PiBHOCTOPOHHIN TPUKYTHUK II0Ii-
OHUI iHIIIOMY PiBHOCTOPOHHBLOMY TPUKYTHUKY. PO3IPYKOBaHi 3 KOMII'I0Tepa JiTepu

A, A, A, A, A, A, A, A

AK reomeTpuuHi Qirypu momioui ogHa oxmiii. IIpore sKomHa 3 HUX He IMOAiOHA
¢dirypi a, o mo3Hauvae 10 camy JiTepy.

Posrassnemo 1me oguu mpukaazn. lepskaBHuii mpamop YKpaiHW MOMKHa 30-
OpaskyBaTu pisHHX posMipi (mas. 109), mpoTe cHmiBBigHOINIEHHA HINPUHUI
mpamnopa J0 Horo JOBXKUHU 3aBXKAU Mae OyTH ctaiamm, a came 2 : 3 (mau. 110).
Vci 3o0paskenua mpamopa moAi0Hi 70 opuriHany, a 3HAYUTHL — i MiK coboro.

- 1
- 2
]

3
Mam. 109 Mauxa. 110

¥V reomerpii moniOHicTh Qiryp BUKOPUCTOBYETHCA UACTO, TOMY iCHYeE i 3a-
TaJIbHONPUHAHATHAN 3HAK momioHocTi . I1106 BupasuTu, mo TpukyTHuK ABC
noxioumit TpukyTHUKY KPT, nuiryts aABC ~ A KPT.

JIBa TPUKYTHUKYU Ha3UBAIOTHCI NOJiOHUMU, AKINO iX BimmoBigHi KyTu piBHi,
a CTOPOHU IIPOIIOPIiiiHi.

Axrmro ~ABC ~ 2 A,B,C;, To mpaBuJbHi Taki piBHOCTI:

LA=/A, LB=/B, LC=/XC,

iAB:AB,=BC:B,C,=CA:CA,.

Hacrynra TeopeMa HaBOAUTD IPOCTUH i AysKe BAXKJINUBUY IIPUKJIA] yTBOPEHHSA
MOAiOHUX TPUKYTHUKIB.
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“TEOPEMA |19

CiyHa npsmMa, napanesibHa CTOPOHi TPUKYTHUKA, BIATUHAE Bi4 HbOro TpU-
KYTHUK, NOAiIOHUIA faHOMY.

AOBEAEHHA.

Hexait ABC — noBinbHUII TPUKYTHUK, a npAaMa B,C,, AKa IepeTuHae 1oro,
napaJsiesbHa cTopoHi BC (mai. 111). Hosegemo, mo aAB;C; ~ aABC.

Kyr A y nux TpuryTHUKIiB cuinpuuii, £1=43 i £2=/4, ax Bignosinz-
Hi KyTu npu napaseabHux npamux BC i B;C,. OT:xe, BifmoBigHI KyTH IUX
TPUKYTHUKIB piBHi. 3ajuImiaeTbCcs JOBECTH, IO iX CTOPOHM IIPOIIOPIIiHHIi.
3a ysarasbHeHOI0 Teopemoro Paneca AB : AB, = AC : AC,.

B

C
Mau. 111 Maug. 112

IIpoBenemo Biapisok B, K, mapamenbuuii AC (mas. 112). Ockinbru KCC,B; —
napaJjesorpam, to B;C, = KC. A 3a momnepenuboi Teopemoio BC : KC =
= BA : B;A. 3 1BOX OCTaHHIX ITPOTIOPIIili BUTLIWBAE PiBHICTH TPHOX BiHOIIEHb:

AB : AB, = AC : AC, = BC : B,C,.
Omxe, BigmoBigHi KyTu TpukyTHUKiB ABC i AB,C, piBHi, a CTOPOHU TIPO-
MOPITifiHi, TOMY IIi TPUKYTHUKY TOAi0HI. [ ]

Ha goBenmeny TeopeMy Aajii mOCMJIATMIMEMOCS YacTO, TOMY Ha3uBaTUMeMO ii
OCHOBHOI0 meopemol0 npo nodibHicms MPUKYMHUKIE.

Armo Tpuryrauku ABC i AB,C, noxi6ni, To AB:AB;=AC:AC,=BC:B,C,=
= k, ne k — peaxe momatHe umcio. lle umciao HaA3WBAIOTH KoepiuieHmom no-
OJibHocmi. Y 1IbOMY BUIIAAKy Bci Jgimitiui posmipu TpurkytHura ABC y k pasis
OinpImi (Aximo k£ > 1) abo y k pasiB menmi (akmo 0 < k£ < 1) 3a BignmosBigHi pos-
mipu tpuxkytHUKa AB,C,.

YV mopi6HMX TPUKYTHUKAX He TiJIBKHW CTOPOHU, a ¥ ixHi Bigmosigui memianu
(m i m,), 6icexrpucu (I i l;), Bucoru (h i h,), nepumerpu (P i P,), pagiycu (r1iry)
BOMCAHUX YK ONMCAHUX KiJI IMPOIOPIifiHiI 3 TUM caMuM KoedirieaTom. AKImMo
2ABC ~ sA,B,C,, To:

AB=EkA B, P=FEkP, h=kh,
AC=EkAC,, m=km,, r=kr,
BC=EkB(C,, l=El.
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— ANK AONUTIMBUX

FeF.

Ao Feo Fy, TO i F o FL

Akwo Feo FiFieo Fy, TOFeo Fy (Man. 113).

Man. 113

i «NOAiOHI TPUKYTHUKM>.

MonjibHICTb reoMeTpUYHNX Piryp — L BiAHOLIEHHS (SK i BiAHOLLEHHS PiBHOCTI,
napanenbHOCTI Towo). BoHO mae Taki BAaCTUBOCTI:

lMonibHi
TPUKYTHUKN

PiBHi
TPUKYTHUKMN

Man. 114

[oknagHiwe npo noaibHi girypun BM Oi3HaeTeCh Yy CTapLUMX Kiacax, a TyT 00-
MEXMMOCS PO3MAAAHHAM MOAIOHNX TPUKYTHUKIB.
3006pa3nmMo giarpamMoto CrniBBiAHOLIEHHS MiXK MOHATTAMU «PiBHI TPUKYTHUKN»

AKLWOo ABa TPUKYTHUKM PIiBHI, TO i X BiANOBIOHI KyTW PiBHi, @ CTOPOHW OLHOro
NMPOMNOPLiMHI BiANOBIOHNM CTOPOHAM APYroro, 60 KOXHe 3 BigHOLLEHb AOPIBHIOE 1.
OTxe, ABa PiBHI TPUKYTHUKN € BOAHOYAC i NOAIOHUMMK TPUKyTHUKamMu. MNpoTe
He 3aBXAW NoAibHI TPUKYTHUKN OOPIBHIOOTL OOVH OgHOMY (Man. 114).

SAMUTAHHS | 3ABAAHHS OJ19 CAMOKOHTPOJIIO

AN

BUKOHAEMO PA3SOM

Axi pirypu HasuBaroTh nogiouuMu? HaBemiTs mpukaagu moaioHux Giryp.
AKi gBa TPUKYTHUKU HA3WBAIOTh IMOMiIOHUMU?

Tpurkytuuku ABC i KPT pisai. Yu noxi6oHi BoHU?
Tpuryrauku ABC i KPT noxi6oui. Yu 3aB:Kau BOHU PiBHI?
ChopmysrioiiTe OCHOBHY TEOpeMY PO MOAiOHICTH TPUKYTHUKIB.

o HoBemiTs, 1110 BiAHOIIIEHHSA IIePUMETPiB MOMiOHNX TPUKYTHUKIB JTOPiBHIOE

KoedimienTy momioHoCTi.

© Hexait tpurkyrauku ABC i A,B,C, noni6Hi 3 KoedinienTom moxibuocti k.

Toxi

AB=FEAB,, BC=kB,C,, CA=EkC/A, .
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Bigzomenna nepuMeTpiB JaHUX TPUKYTHUKIB:

Pypc:P,pe =(AB+BC+CA):(A,B +BC, +C,A )=(kAB +kBC, +kCA,):
:(AB,+B/C,+CA,)=k(AB +BC, +CA,):(AB +BC +CA,)=k.

Otxe, P, : P k.

ABC T

Tourka M ginuTk cropony AB aABC y BigHOIIIEH- B

Hi AM : BM =3 : 2 (man. 115). 3uaigite MN,
axmo AC = 15 cm, MN | AC, NeBC.

aMBN ~ ArABC 3a 0CHOBHOIO T€OPEMOIO IIPO 1016~ A C
Hi TPUKYTHUKU. SIKIO TPUKYTHUKY MOLi0Hi, TO
MB MN E _ MN
AB AC’ 5 15

Maux. 115
, 3Bimxu MN = 6 (cm).

iX CTOPOHU TPOMOPILitiHi, TOOTO

SAAAUI | BTPABU

396.

397.

398.

399.
400.

KP — cepenns jginia rpukyrtauxka ABC (manx. 116).

a) Yu moxi6ui TpuryrHuku ABC i KBP?

0) Yu npomoprifiai Bigpisku BP i BC Bigpiskam KP i AC? A Bigpisku BP
i PC sippiskam KP i AC?

B) 3Hauaite BigHomenus KB : AB, BP : PC, KP : AC.

r) ¥ ckineku pasiB P ., 6inpmmit Bixg P ., ?

B B
K
K P p
. : L LN,
Max. 116 Maun. 117

Yepes Touku K i P Ha croponi BC TpuryrtHuka ABC mpoBemeHO mpsaAMi,
napasienbHi AB i AC (man. 117). CKinbKu map MOAiOHMX TPUKYTHUKIB
YTBOPUJIOCA?

Yu momiOHi ABa TPUKYTHUKU, AKIIO CTOPOHU OJHOTO JOPiBHIOIOTH 2 M, 3 M
i4 M, a gpyroro — 3 M, 4 mMid m?

Yy MOKYTh OYTH HMOAIOHMMHU IPAMOKYTHUH i TYIOKYTHUHA TPUKYTHUKM?
Yu nmpaBUIBHO, 0 TPUKYTHUK, IONIOHUNA PiBHOOEAPEHOMY TPUKYTHUKY,
piBHOOEIPEHMII?



§ 9. Mopi6HicTb diryp 85

401.

402.

403.

404.

405.

406.

407.

408.

K i P — raxki Touku Ha cTroponax AB i BC aABC, mo KP |ACiBK : BA =
=1 : 3. Yu noxi6ui TpukytHuku ABC i KBP? Yomy? 3HalaiTh:

a) Biguomenus KB : AK, BP : PC, KP : AC;

0) mepumerpu TpukyTHuKiB ABC i KBP, axkimo AK = KP = PB = 8 cMm.

ITpomeni OA, OB i OC nepeTuHaOTH IIapajaeabHi o
mpami AB i A;B, (man. 118). ITpu mpomy OA : OA, =

=2:3.

a) 3umangites Bignomenua OB : OB;, OC : OC,, A /B c
AB : A B,, OA : AA,, OB : BB,, OC : CC,.

6) CkiamiTh, KiJbKa MPOMOPIi# i3 Takux BigHO- A, / B, / \Cl
1IeHb. / ] N\

B) Uwm npaBuasHi npomoptii: OA : AA, =OB : BB,
AB : BC=A,B,: B,C;,, OA: OB=0B:0C?

Y mpurkyraury ABC uepesd Toury K croponu AC mpoBeJleHO IPAMY, Iapa-
JeabHy cTopoHi BC, no neperuHy 3i cropoHoo AB y Touri L. 3HalAiTE:
a) Bigpisok KL, akmo BC =27 cmi AK : KC=4: 5;

6) nmepumerp rAKL, akmo AB = 30 cm, BC = 36 cm, AC =42 cm, LK =
=12 cmMm.

OcHoBa TPUKYTHUKA AOPiBHIOE 36 cM, OiuHa cTopoHa moniseHa Ha 4 piBHi
YaCTUHU, 1 yepes3 TOYKU MOy TPOBEJEHO IMPSAMi, ImapajejibHi OCHOBI.
SHaANAITh BiApisKU IIUX IPAMUX, OOMEXKeHNX OIUHMMM CTOPOHAMIH.

Ha cropoumax AB i BC AABC B3saTo Touku M i N BigmoBigHO Tak, IO
MN | AC, AM = BN, MB =4 cm, NC =9 cm, MN = 8 cm. 3naiigits AC i BN.
Yepes goBinbHy TOuKy O, 110 JeXKUTH Becepeauni a ABC, mpoBesieHO TIPAMi,
napaJiesabHi #oro cropoHam (Maja. 119). CkinbKu mpu I[bOMY YTBOPUJIOCS
TpuKyTHUKIiB? Yu mofi6Hi O6yab-aKi aBa 3 Hux? Hamumrite KinmbKa Bifmo-
BiIHUX IIPOMIOPITiii.

Mau. 118

Mau. 119 Mau. 120

Ha mamonky 120 AB | A,B, | A,B,. HanumriTs Iponopitii, 1o moYnHAITHCA
BiJHONIEHHAMH:

OA : OB, OA : AB, AB : A,B,, A,B, : OB,.

3 touxku D rinmorenysu AB IPAMOKYTHOro TPpuUKyTHuUKa ABC omyIeHo
nepunesgukyaap DE Ha rater BC. [oBexits, 1mo aAABC ~ aDBE.
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409.

410.

411.

412.

413.

414.

415.

416.

417.
418.

Poapin 2. MopibHiCTb TPUKYTHUKIB

Ha croponax AB i BC tpukytHuka ABC B3aTo Touku M i K rtaki, 1mio
MK || AC. 3maiigits BigHomenunsa AB : MB, MK : AC i BK : KC, akmo
nepumMeTp TpukyTHuka ABC mopiBHioe 21 cM, a mepuMeTp TPUKYTHUKA
MBK popiBuioe 7 cMm.

CkisbKY map moAiOHMX TPUKYTHUKIB 300pakeHo
Ha MaJamHKY 121?

Y TPpUKYTHUKY IIPOBeEHO BCi Horo cepenHi JiHii.
CKinbKY YTBOPUJIOCSA TPUKYTHUKIB, MOAiOHUX ma-
HOMY TPUKYTHUKY?

IIpama M N, napanensua cropoHi AB aABC, ni-
auTh foro cropony AC y Bigmomenni AM : MC =
= 3 : 5. 3uaiifiTh BiAHOIIIEHHA IEPUMETPIiB YTBO-
PeHUX TPUKYTHUKIB. Maua. 121

K i P — cepenunu cropia BC i AD napanenorpama ABCD. [ToBexiTs, 1110:
a) AK | CP; 6) Bigpisku AK i CP pinars giaronans BD Ha 3 piBHi yacTuru;
B) aABK ~ ACDP.

Ocuosu AD i BC piBuo6iunoi Tpamerii gopiBaiooTs 30 cm i 20 cm. IIpami
AB i CD meperuHaloThbcs B Takiit Touri P, mo PB = 10 cm. 3HaiigiTs mo-
B)KMHU OiUHMX CTOPiH Tpamelrii.

KP — cepenusa jinia aABC, a MH — cepenusa Jinias aKBP. Koxen
i3 mux Bigpiskis mapanensuuiit AC. K BigmocsaTscs Bigpisku MH i AC,
AB i MB? fx BigHOCATHCA mepuMeTpu TPUKYTHUKIB ABC i MBH?

Ha croponax AB i CD mapanenorpama ABCD B3sito Touku K i P Taki,
mo AK = CP = 0,25 AB. fdx BimHOocATLCA Bigpisku, Ha aki miaroraab AC
napaJjiesiorpaMa ginurbeda npavmumu KD i BP (maa. 122)? 3uaiigiTe Big-
Homienns KE : BF.

A K __p
B ——C
A D c
k/ E
A D
0

Mau. 122 Maux. 123

Ha mamtonry 123 AB | DC i KC | AD. oseniTs, mo a KCB ~ a DOC.

300pasiTh IPAMOKYTHUHN TPUKYTHUK 3 KaTeTramu 6 cm i 8 cm. [TapanensHo
rimorenysi mpoBeAiTh IPAMY TaK, 1100 IEPUMETP YTBOPEHOTO TPUKYTHUKA
O0yB vy 2 pasu MeHmuii. YoMy MOPiBHIOIOTH KATETHU IIbOT0 TPUKYTHHUKA?
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419.

420.

421.

422,

423.

424.

Yepes Toury M, B3aATy Ha cTropoui BC napaJsenorpama ABCD, npoBeneHoO
npamy AM (man. 124), axa meperunae nupamy CD y touri N, AM : MN =
=5: 2. 3uaigite nepumerpu aAND i AMNC, akio ix pisuuIlg JopiBHIOE
16 cm.

N
o 5
B M c
// / M N
A L1 C
A 5 K H
Mau. 124 Mau. 125

Y AABC BuucaHo NpAMOKYyTHUN piBHOOeapenuit aAMKN Tak, 1110 rimore-
mysa MN || AC, a K e AC (man. 125). Buaiizite MN, axmo AC = 30 cM,
a Bucota BH = 10 cwMm.

Ha xoxHiil cTopoHi pomba JIeKUTH 110 OAHiI BEPINUHI KBajapaTa, CTOPOHHI
AKOTO IIapaJiesJbHi gJiaroHaasaM poMba. SHAHAITHL CTOPOHY KBaapaTa, AKIIO
miaroHasi pomba mopiBHIOIOTE 8 cm i 12 cwm.

Ha mamonxy 126, a 3o6paxkeno kBagpar. Ilomiaummo fioro Ha 4 piBHHUX
KBaJpaTH, a ONOTIiM OAWH i3 yTBOPEeHUX KBAaJpaTiB Ille pas IMOAIJIMMO Ha
4 menmux kBagpatu. IloBTopumo Taxi cami mii, o6 BUHIIIN KBagpaTH,
AK Ha MaaoHKY 126, 6. CKinbKu KBajpaTiB 300paskeHO Ha MAaJIOHKY
126, 6? Yum Bouu BigpisuamoTbca? Yu OyayTh momgibHUMY Taki KBagpaTu?
VY ckinbKu pasiB nmepmMeTp HaOiIbIITOT0 KBaagparTa OiJbInii 3a IepUMeTp
HaMEHIIIOro KBajapara?

Mau. 126

OcHoBu piBHOOIUHOI Tpamerii mopiBHiolOTHL 16 cm i 12 cMm, a Giuma cro-
poua — 7 cMm. Ha ckinbKu Tpeba IOZOBXKUTH O0iUHI CTOPOHU, I[00 BOHH
ePeTHYJINC?
OcHoBu Tpamerrii gopiBHOOTE 48 cm i 72 cm, a Oiuni croponu — 24 cm
i 22 cm. Ha ckinbKu Tpeba MOJOBKUTH KOKHY 3 OiUHUX CTOPiH, II00 BOHU
mepeTHyauca?
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MPAKTUYHE 3ABOAHHS

425.

Posriaubpre manioHOK 127, Ha SKOMYy 300pa’keHO IIOCJIiJOBHY MOOYIOBY
mpuxymnuurka (pewimku) Cepnincokozo’. IlogymatiTe i BcTaHOBiTH aaro-
puTM no0yZOBU TaKOTO TPUKYTHUKA. CIpoOyliTe caMOCTiiiHO HAMAaJIIOBATHI
TaKUl TPUKYTHUK 3 HANOLIBIIOK KiIbKicTIO «0TBOpPiB». CKiJIbKM CHHIX
TPUKYTHUKIB yTBOPIOEThCA Ha KoKHoMy erami? IloBemiTh, 1110 Bci cuHi
TPUKYTHUKYU MOAIOHI MisK coboro.

A L L

AAAA

vy
v Vv s‘xs
t %
Ak“ﬁ AAAAA}AA}AAK AA

Mau. 127

426.

427.
428.

429.

430.

Bigpisok saBmoB:xkku 20 cM momisiuiam Ha YaCcTHUHU, HPOIOPIIiHI YKcaIam
3,4, 5i 8. 3HAUIITh TOBKUHY KOKHOI YaCTUHU.

IoxiniTe manwuii Binpisok Ha uacTWHU, MPOHOPIiliHi yucaam 2, 51 7.

V rpanenii ABCD MN || AD, M € AB, N eCD. 3naiinite AM i BM, akio
AB=24cmiCN : ND=5:717.

Tourka M — oCHOBA MEPIEHAUKYJIAPA, OIIYIIEHOro 3 TOUKM IIePeTUuHY aia-
roHaJjieii pom6a ABCD na cropouy BC. 3uHaiinite Biguomenus BM : MC,
Ao ZB = 60°.

Hiaronasi mapanenorpama gopiBHo0Th 10 cM i 14 cM. 3HaUAITH TEPUMETD
YOTHPUKYTHUKA, BEePIINHAMU SAKOI'0 € CepelrHMN CTOPiH IIapajejorpamMa.

" Bamaas Ceprinceruii (1882-1969) — BuaaTHUIH HOJBCHKUI MaTeMaTHK.



O3Haku noaidHOCTI
TPUKYTHUKIB

Bu B:xe sHaeTe, 1110 TPUKYTHUKY IIOAi0HI, SKIO IX KyTHU PiBHI, a CTOPOHU IPO-
mopiritiai. Yu 3aB:k AU TOTPiOHO mepeBipATH BUKOHAHHS BCiX I[UX YMOB [IJIS TOTO,
1100 JOBeCTHU IMOAiOHICTh ABOX TPUKYTHUKIB? BusBisgeThcs, 110 Hi, He 3aBXKIN.

Posrnauemo tpukyTHuku ABC i MBK (man. 128, a). SIkmo MK || AC, To
3a OCHOBHOIO T€OPEMOI0 PO MoAiOHicTh TPpUKYTHUKIB AABC ~ aMBK.

A axmio MK ue napanenbHa AC. Y MOXKYTh Y IIbOMY BUIIaAKY OyTU HOIi0-
HuMU TpukyTHUKU ABC i MBK (main. 128, 6)?

B B

A c A C

Man. 128

11106 BigmoBicTHu Ha Ie Ta 6araTo iHIINX 3aIUTAHbB IIIOI0 IOAiIOHOCTI TPUKYT-
HUKiB, BUKOPUCTOBYIOTh O3HAKM IOMI0OHOCTI TPUKYTHUKIB.
OsHaku MOAi0HOCTI TPUKYTHUKIB aHAJIOTiUHI 03HAKaM PiBHOCTI TPUKYTHUKIB.

“TEoPEMA | 20)

(Mepwa o3Haka NOAIOGHOCTI TPMKYTHUKIB.) AKLLO ABa KYyTU OOHOIO TPUKYT-
HUKa BiANOBIAHO AOPIBHIOOTb ABOM KyTaM APYroro TPUKYTHUKA, TO TaKi
TPUKYTHUKU NOAIGHI.

AOBEOEHHA.

Hexait gano tpukyrauxku ABC i A,B,C,,

y akux LA=/A i ZB=/B,. [loBegemo, 1110

AABC ~ »A,B,C,. B K
3a TaKkoi yMOBHU PO3TJIALYBaHI TPUKYTHU-

KM MOMKYTb OyTH PiBHUMU, a PiBHI TPUKYT-

HUKN — TOoHiOHi. fIKII0 maHi TPUKYTHUKU

HepiBHI i, HampukJgazn, Apyruil Oigbimuit A C A —1C,

3a TMepIuii, TO Ha CTOPOHi A, B; BigKIagemMo

Bimpisox A, K, mio gopiBHioe AB (maa. 129). Maun. 129

B,
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ITposiBmiu Bigpisok KP, napanenbauii B,;C,, yrTBopuMoO TPUKyTHUK A, KP,
mo gopiBuioe nABC. Amxe A\K = AB, /A, =A, ZAKP=/B =/B.
3a TeopeMoio mpo MoAiOHI TpuKyTHUKU aA,B,C, noniouuii A, KP, a Bin
mopiBuioe AABC. Omike, aABC ~ 2 A;B,C,. []
PosrngHeMo TPpUKYTHUKH, 300paskeHi Ha B
masoHKy 130. Kyt B y Hux cminsHU. dKImmo,

"HanpukJaan, Z/BAC = ZMKB, to ~ABC mogi- K
Ouunii AKBM 3a IepIioio 03HAKOIO.
Mo:xHa JOBeCTH IIie ABi 03HAKY MOXiOHOCTI M
TpukyTHUKiB. Crrpo6yiiTe JoBecTH iX camo-
CTiIfHO. A C
Maun. 130

“TEOPEMA |21

(Opyra o3Haka NoaibHOCTI TPUKYTHUKIB.) AKLLLO ABi CTOPOHU OOHOIO TPU-
KYTHMUKa NponopLuiiHi ABOM CTOPOHaM APYroro i KyTu, yTBOpeHi ummun
CTOpPOHaMM, PiBHi, TO TaKi TPUKYTHUKU NOAiIOHI.

“TEoPEMA |22

(TpeTs o3Haka NOAiIGHOCTI TPUKYTHUKIB.) AKLLO TPU CTOPOHU OAHOIO TPU-
KYTHUKA NMPONOPLUiAHi TOPbOM CTOPOHaM APYroro, To Taki TOPUKYTHUKN
noAioHi.

Yu 6yayTh NOAIOHUMY TPUKYTHUKMU, 300paskeHi Ha MamaoHKy 1317

D

Mau. 131 Mau. 132

Posraaaemo aAOB i aDOC. ZAOB = ZCOD sk BeptukaiabHi. AO : OD =
=15:5=8:1,BO:0C=9:3=3:1, tomy AO : OD = BO : OC. Orxe,
ArAOB i ADOC mopibHi 3a Apyroro 03HAKOIO.

PoarisHemo 111e OAUH IPUKJIAL.

Yu noxpibui tpukyrEuku ABC i ACD, 300paskeHi Ha MaaioHKY 1327

Ockinmbru AB : AC=BC : CD=AC : AD =1 : 2, TO CTOPOHU TPUKYTHUKIB
nponopiiiui. OTike, AABC i AACD mopaiOHi 3a TpPeThOI 03HAKOIO.
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— ANg gonnTtamBux

Man. 133

BnacTtuBocTi NogibHMX TPUKYTHUKIB BUKOPUCTOBYIOTLCS B 6araTboX reogesmny-
HUX Mpunagax, 30Kpema — B gasniekomipax. Konv cTBOPIOKOTL NiaH, NPpokiagaTb
nopory, 6yaytoTs rpebsnto, 3aBof, Yn Oyab-sKy iHLY BENIMKY CNopyay, OBOONTLCS
pobuTK YMano BUMIpOBaHb BiCTaHeW. Tenep Le HaryacTiwe pobnsTb, KOpUC-
TYIOUMCb JanekoMipamu.

Y4aBiTb, WO reofe3nct Mae BU3HAYUTU BIACTAHb MiXX NMYHKTaAMU A, Y 9KOMY
BiH nepebysae, i B, y AKOMY MOMIYHMK TPUMa€E BePTUKaNbHY PelKy, NogineHy
Ha geummeTpu i caHTumeTpu (Man. 133). B 06’ekTnBi 30poBoi Tpybu, B Ky An-
BUTbCS re04e3UCT, € ABi FOPUSOHTaIbHI TOHKI NiHii K i p (Man. 134). AKwo MixX HUMK
BMILLAETBLCS, HAaNpuknag, 97 cm perkn, aky TPUMaEe MOro NOMIYHKK, Le 03Havae,
L0 WyKaHa BiACTaHb MiX HUMu gopisHioe 97 M. Bo TpukytHuku OBC i OKP, cxe-
MaTuYHO 300paxeHi Ha MantoHKy, NOAIOHI, | koedilieHT NodibHOCTI NigibpaHo Tak,
006 KiNbKiCTb CAaHTUMETPIB reo4e3nYHOT Periku, WO BMILLYOTLCS B 00’ EKTUBI MiX
niHigaMn ki p, [opiBHIOBaNa KiNbKOCTi METPIB Y BiacTaHi AB. [Npu upoMy 000AETHCA
rneBHa cTana y Kifibka CaHTUMETPIB.

3aBasiky cydacHUM ganekomMipam MOoxKHa BU3HavaTu nomdibHi BiacTaHi 3 Tou-
HIiCTIO O caHTUMeTpa. BuMiploBaHHS Takumx BigcTaHer 6e3nocepeHbo MipHOO
CTPIYKOIO YK PYNIETKOO Aae BinbLuy NoxXmoky.

D

>

B

Man. 134
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SAMNUTAHHSA | 3ABAAHHA OJ19 CAMOKOHTPOJIIO

1. fAxi TPUKYTHUKM HA3UBAIOTh MOIOHUMU?

2. Hasepmite mpukagy He MOLIOHMX TPUKYTHUKIB.

3. ChopmyroiiTe 03HAKY IIOLIOHOCTI TPUKYTHUKIB 3a JBOMAa KyTaMH.

4. ChopmyroiiTe 03HAKY MOAIOHOCTI TPUKYTHMUKIB 3a ABOMA CTOPOHAMU
i KyTOM MiK HUMU.

5. ChopwmyioiiTe 03HAKY MOAIOHOCTI TPUKYTHUKIB 3a TphOMa CTOPOHAMMU.

BuUKoHAEMO PA3OM

0 ABCDiA,B,C,D, — nBa xkBaapartu (maja. 135). K i K, — cepeiuHu ixX CTOpPiH
BC i B,C,. Yu noxi6ui Tpukyrtauku ABK i A,B,K,? A tpukytuuku AKD
i AK,D,?

B, Ky c,
B K c
A D A, D,
Mau. 135

o Kyru B i B, rpukyraukiB ABK i A,B,K, piBHi, 60 npami. BK : BA=1:2
iBK,;:B;A,;=1:2. Tomy 3a gpyroio o3HaKoio moniouocTi ~AABK ~rA;BK;.
3 noBeneHoro BuniuBae, 1m0 AK : A;K, =AB : A,B,. A ockinbku AK = KD,
AK, =KD, AB=ADiAB,=AD, 0o AK : AK,=AD : AD, =KD :
: K,D,. 3a TpeTh0I0 03HAKOI0 MOAiIOHOCTI TPUKYTHUKIB AAKD ~ 2A,K,D;.

e Hexait ABC — poBinbHUIII TPUKYTHUK, X — moBinbHAa Touka, a K, P, T —
cepenunu Bigpiskis XA, XB, XC (maxa. 132). HoBexnits, 1m0 aKPT ~ aABC.
© Bigpisku KP, PT, TK — cepenni ninii TpukytaukiB XAB, XBC, XCA.
Tomy
KP:AB=PT : BC=TK :AC=1: 2.

Cropouu ~ABC mpomnopiiliai croponam aKPT, ToMy Ii TPUKYTHUKHU TI0-
ni6Hi (3a TPEeTHOIO 03HAKOIO).

Ha mamouky 136 Touka X Jge:XuThb mosa Mexamu TpukyTauka ABC. IIpore
BOHA MOJKe OyTHu i Bcepemuui TpukyTHuka (majna. 137), i Ha fioro cTopoHi
yy Oyab-Ae, HaBiTh mosa miominHoo ABC.
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X B

T )

C A

Maun. 136 Maur. 137

3AJAUI | BTPABU

431. Yu moxibui Oyap-AKi mBa piBHOCTOPOHHI TPUKYTHUKHU? HYomy?

432. [ToBeniTh, 110 ABa OYyAb-IKi IPAMOKYTHI piBHOOEAPEHI TPUKYTHUKU IO~
Ji0mi.

433. K, P, M — cepenunu cropia AABC. Yu moxi6Hi
TpukyTHuKu PMK i ABC? Yomy?

434. [ToBXUHU CTOPiH OJJHOTO TPUKYTHUKA TOPiBHIO-
I0Thb a, b, ¢, a gpyroro — 3a, 3b i 3c. Uu moxioHi
i TPUKYTHUKUA?

435. Yu noxi0Hi ABa TPAMOKYTHI TPUKYTHUKH, AKIITO
onuH i3 Hux mae Kyt 30°, a gpyruit — 60°?

436. ABC — noBinbHUII TPUKYTHUK, a X — TOUYKAa
(man. 138). A,iA,, B;iB,, C,iC, ginars Binpis-
Ku XA, XB, XC ua 3 piBHi uactunu. [JloBenirs,
o KOKHWH i3 TpmryrHUKiIB A,B,C, i A,B,C, Mau. 138
nonibuauii AABC.

437. Yu noxioui rpurkyrtauku ABC i KPT, aximo LA =50°, ZB=60°, ZP=60°,
LT =T70°7

438. IloBexniTs, 1110 ABa PiBHOOEAPEHI TPUKYTHUKH IOXi0OHi, IKIIO KYT IIPY OCHOBI
OMHOTO 3 HUX TOPIBHIOE KYTYy HMPHU OCHOBi JPYroro TPUKYTHUKA. A AKIIO
piBHI iXHi KyTu npu BepiimHax?
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439.

440.

441.

442.

443.

444.

445.

446.

447.

448.

449.

Poapin 2. MopibHiCTb TPUKYTHUKIB

Yu nmonibHi 1Ba TPUKYTHUKM, AKIIO iIXHI CTOPOHM MAIOTh HOBYKUHMN:

1) 2cm, 3cem, 4 cm i 3 em, 4 cMm, 5 cm;

2)3cm, 4cm, 6 cmi9 om, 14 om, 18 nm;

3)2cm, 4cm, 3emi 10 m, 15 m, 20 m?

CTOpPOHU OAHOTO TPUKYTHHKA MOPiBHIOOTH 7 M, 9 M i 11 m. 3HaigiTe
CTOPOHU TPUKYTHUKA, TOAIOHOTO JaHOMY, AKIIO HOTO HAaMeHIITa CTOPOHA
nopiBHIOE 28 M.

Y nBox piBHOOEApPEHUX TPUKYTHUKAX KYTU IIPU BEPIINHI MalTh mo 52°.
Yu nmoxibui mi TPUKYTHUKHK?

Kyt ipu ocHOBi omHOTO piBHOOEAPEHOTO TPUKYTHUKA HopiBHIOE 50°. KyT ipu
BePIIUHI Apyroro piBHOOeIApeHOro TPUKYTHUKA HopiBHIOE 80°. Un moxiomi
i TPUKYTHUKU?

Yu momiOHi IPAMOKYTHI TPUKYTHUKMN, B OJHOTO 3 AKHUX € T'OCTPUH KYT
42°, a B Ipyroro — rocTpuii Kyt 48°?

OcHoBa piBHOOEAPEHOr0 TPUKYTHUKA NOopiBHIOE 12 cM, a OiuHa cTOpoHA —
18 cm. BusHaute mepumerp MoAiOHOTO TPUKYTHUKA, AKIIO Horo OiuHa
CTOpPOHA AOPiBHIOE 6 CM.

Bceepenuui 1aHOro TPUKYTHWKA MICTUTHCA APYTUH TPUKYTHUK, CTOPOHU
AKOro ImapaJjieJibHi cTOpoHaM maHoro. Uu momiOHi i TPUKYTHUKM?

Hano TpukytHuk ABC 3i croponamu AB = 40 cm i AC = 56 cm. Ha AB
BiKIameHo Biapizok AD = 15 cm i nposeneno npamy DE | AC. Busnaure:
a) DE; 6) EC : BC.

Hamo ABCD — mapasegorpam (mana. 139). IloBexmiTh, I1110:

a) aABE ~ ~rDFE;

0) aBCF ~ ~rEAB.

Hano ABCD — mapanenaorpam (maia. 140). IToBenits, 1o:

a) aAKBF ~ aLAF;
0) aKBF ~ ALDM;
B) AAFL ~ ACMK.

Kopucryiounch manonkom 141, nosenits, mo AB || CD.

450.

K B c \
L
AE / ) / B
A \/D
F M

Ma. 139 Mau. 140 Maum. 141

CTopoHU TPUKYTHHKA MNPOIOPIiiHI unciaam 3, 5 i 6. BusHaure cTropoHHn
MOoAi6GHOTO HOMY TPUKYTHUKA, ¥ AKOTO:
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451.

452.

453.

454.

455.

456.
457.
458.

459.

460.
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a) cyMma HaubOiapInoi i HaliMeHITOl cTOpiH mopiBHIOE 18 cMm;

0) pisHuIA HaNOiNbIIOI i HAliMeHIOl cTopiH mopiBHIOE 27 cM;

B) cepenHe apudMeTHUYHE CTOPiH mAopiBHIOE 21 cM;

r) mepuMeTp JAOopiBHIOE 28 cM.

Y AABC AB =15 cm, BC =9 cm, AC = 12 cm. I3 Touku M cropouu AB
mpoBenero npami MN i MK (N € BC, K € AC), napanenbui AC i BC. 3Haii-
mite MN, MK, AK, akmio AM =5 cwM.

OcHoBu Tpameriii gopiBuio0Ts 16 cm i 20 cm, a miaronasmi 12 cm i 18 cwm.
3HaUaiTh BigpisKu, HA AKi gJiaroHaJi Tpamemnii JiJIaThCS B TOUIli IIEPEeTUHY .
YV TPUKYTHUK BOMCAHO MapajiejiorpamM, KyT SKO- B

ro sbiraeTncd 3 KyToM TPUKYTHUKA (Maa. 142).
CTOpOHU TPUKYTHUKA, 1110 YTBOPIOIOTH IIeH KyT,

. . . .. M N
IopiBHIOIOTE 6 cM i 9 cM, a BigmmoBigui mapa-
JeJIbHI IM CTOPOHU IIapaJjieorpaMa IpoIopItifHi A C
ypcsaam 2 i 3. SHAHAITE CTOPOHY IIapaJjieorpama. K
Y TPUKYTHUK BIIMCAHO IIapaJiejiorpaM, KyT KO- Maur. 142

ro 36iraeTbcsa 3 KyTOM TPpUKyTHUKA (Maj. 142).

CTOpOHU TPUKYTHUKA, II0 YTBOPIOIOTH Ileil KyT, JOPiBHIOIOTEL 6 cM i 15 cwm,
a pisHUIA BiAMIOBiMHUX mapajelbHUX 1M CTOPiH ITapaJjejorpaMa JOpPiBHIOE
8 cM. 3HAIAITHL CTOPOHU IIapaJjiesiorpama.

IIpsama, 1110 IPOXOAUTE Uepe3 TOUKY IIEPEeTUHY AiaroHajell Tpamelil, JiJInTh
onHY 3 Ii OCHOB y BifgHOIIIEHHI m : n. ¥ AKOMY BiJHOIIIeHHI BOHA AiJIUTh
IPYTYy OCHOBY?

YHu MmosKke IIpsaMa, He IMapajejbHa »KOAHIN CTOPOHI TPUKYTHUKA, BIATHUHATU
BiJl HBOTO TPUKYTHUK, IOAIOHUHA JaHOMY?

Ha croponax AC i AB aABC nosunaueno touku K i P raki, mo LZAKP = /B.
Hosemits, 1m0 aAAKP ~ rABC.

SHAUAITh KyTH PiBHOOEAPEHOTr0 TPUKYTHUKA, AKIIO OiceKTpuca KyTa mpu
OCHOBI BiATHHAE BiJf HHOT'O TPUKYTHUK, MONIOHUI TaHOMY.

Cropony AD napasieaorpama ABCD momijieHo Ha 1 PiBHUX YaCTHH i IIEPIIy
TouKy mominy K crmosydeHo 3 BepiruHoo B (man. 143). ¥V axkomy BimHo-
mrenHi Bigpisoxk BK pinuts giaromann AC?

3HanaiTe 3a MmaadoHKOM 144 Bimcraus AB, akmio AC = 300 m, DC = 10 M,
BC =360 m, CF =12 m, DF = 13 m.

B C

Mau. 143
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461. Y tpurkyTauky ABC nposezeHo Binpizok DE rak, mo DE | AC, De AB,
E € BC. 3uatigite DE, aKIIo:

a) AB=c, AC=b, DB = m;
6) AC=b,AB=c, AD = n.

462. JToBeniTh, 1110 B MONiOHUX TPUKYTHUKAX BiAmoBimHi Bucotu (6icexTpucu,
MeiaHM) IIPOMOPIiiHI BiIIOBIiAHUM CTOpPOHAM.

463. Y aABC AC =10 cm, BC = 12 cm. Ha croponi BC B3aro Touxky M Tak,
mo LAMC=/BAC . 3uaigite MB i MC.

464. Y AABC AB=18 cm, BC =16 cm, AC = 24 cm. Ha croponax AB i BC B3sTO
Touku M i N tak, mo LMNB=/BAC i BN : NC = 3 : 5. 3uaiigite MN.

465. Biuni croponu Tpamerrii 7opiBHIOIOTE 8 ¢cM i 12 cM, a GinbIlla ocHOBA —
27 cM. 3HANAITH JOBXKUHY MEHIIIOI OCHOBHU, SKIIO MiarOHAJb IiJIUTH Tpa-
TeIlifo Ha ABa MOAi0OHI TPUKYTHUKH.

466. OcHoBu Tpamerlrii HOPiBHIOIOTH a i b. Y AKOMYy BiJHOIIIEHHI HiJATbCA mia-
roHaJii Tpamerii TOUKOIO iX ImepeTuHy?

467. O — Touka mmepeTuHy AiaroHaJeii Tpamneii ABCD, OB =14 cm, OD =18 cwm,
AC = 24 cm. 3HaigiTe goB:xkuHU BigpiskiB OA i OC.

468. YV Tpameriii Touka IepeTUHY AiaroHajieil OiJuTh OOHY 3 AiaroHaJeil Ha
yactTuau 12 cm i 16 cm, a vacTuHa apyroi giarouani gopiBHioe 8 cm. Bu-
3HaUTe APYTY AiaroHajb i MEHIIY OCHOBY, AKIIO OiJbIIa OCHOBA JOPiBHIOE
20 cm.

469. Ha ckinbKu Tpeba MpomoBKUTH OiUHY CTOPOHY Tpamelii 3aBnoB:KKu 12 cm,
11100 BOHA TIepeTHYJIa MPONOBKEHHSA APYroi 6iuHO0i CTOPOHU, SKIITO OCHOBU
Tparmerii mpomopIritiai uncaam 5 i 9?

470. 3HaiigiTs BigcTaHi BiJ TOUKY IepeTUHY AiaroHajeil 1o OCHOB Tpalmelril, axi
mopiBHIOIOTL 8 ¢cM i 12 cM, AKIIO BUcOTa Tpamellii gopiBHI0OE 15 cMm.

471. ¥V piBaobenpenuit aABC 3 ocHoBol0o AC = 10 cm i Bucoroio BK = 6 cm
BIucaHo kBazapar (mMaj. 145). 3HaligiTs mepuMeTp KBagpara.

B B
N P
F \P\
A M K T ¢ A E K T ¢
Mau. 145 Maux. 146

472. Y aABC 3i croponoro AC = 27 cm i Bucoroo BK = 30 cm BOmMcaHO mps-
MOKYTHHUK (Maj. 146). 3HafifiTh CTOPOHM IPIMOKYTHHUKA, SKIINO BOHU
mponopIiiHi yncaam 5 i 9.
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MPAKTUYHE 3ABOAHHS

473. Bupiskre 3 mamepy aBa moxioui TpurytHuku ABC i A,B,C,. PosramryiiTe
ix Ha cToxi Tak, o6 mpami AA,, BB,, CC, nepeTuHaIuCsa B OMHill TOUIIi.
CkinbkoMa crocobaMu Ie MOYKHA 3po0uTH?

3AJA4I ANS NOBTOPEHHS

474. Ha manoukry 147 300paskeHO KOJIO 3 IIEHTPOM ‘
y Ttouri O. I'pamycua mipa Kyra ABC mopiBHIOE \
30°. YcranoBiTh BiAmmoBigHiCcTh Mixk KyTamu (1—4)

i rpagycuuMu Mipamu 1mux KyTtiB (A—[1). E
1 ZAOC A 30°
2 ZABD B 150° AN\
3 ZCED B 90° P
4 LAFC I 60° o
A 120 Maun. 147

475. Pagiyc ogHOro KoJa JOpiBHIOE b cM, a miamerp apyroro 14 cm. Yu moxiGHi
mi xKosa? SIKIo Tak, To 3HAWAITHL KoedimieHuT momi6bHOCTI.

476. BusunauTe BHCOTY JIepeBa, SIKIO AOBMKHHA TiHi Big HbOro mopiBHIOE 25 M,
a JOoBKUHA TiHi goguHu 3pocroM 1,8 M mopiBuioe 3,6 M.

477. 3uaigiTs pagiyc Koja, BIMCAHOIO Y IIPAMOKYTHUI TPUKYTHUK 3i cTOpO-
"HaMmu 6 cm, 8 cm 1 10 cm.

478. 30BHIIIHI KyTH TPUKYTHHKA IPOIOPIiiiai unciaam 2, 3 i 4. 3HalgiTL BHY-
TPiITHI KYTU TPUKYTHUKA.

FTEOMETPIS HABKOJ10 HAC

Arpaxkitionu dpakraau



3acTocyBaHHS NOAIOHOCTI
TPUKYTHUKIB

BaactuBocTi momi6HOCTI TPUKYTHUKIB MOKHA 3aCTOCOBYBATH O HOBEAEHHS
TeopeM i pos3B’A3yBaHHsA O0araThboxX 3ajgau. Pos3risHemMo, IK Ha OCHOBI O3HAK
MOAiOHOCTI MOJKHA MOBOAUTH BaKJNBi BJIACTHBOCTI OiceKTpmc i MemiaH Tpu-
KYTHHUKAa, XOpI KoJa.

“TEoPEMA |23

BicekTpuca TpUKyTHUKA AiNNTb NPOTUNIEXHY CTOPOHY Ha Bigpi3ku, Nnpo-
MOPLilHIi NpUNersium CTOpoHam.

AOOBEAEHHS.

Hexait ABC — noBiibHUM TPUKYTHUK, a BL — i10oro
OicexTpuca (maj. 148). IToxaxkemo, 1m0 AL : LC =
=AB : BC.

IIpoememo npamy CK, mapanenbHy BL, 10 mepe-
TUHY 3 TPpAMOI0 AB y meakiit Touri K. 3aHyMepyeMo 1/9
KyTHU, 9K Ha MaadioHKy. Toxi /1= /3, ax BigmoBigHi
KyTu npu mapajienabHux npamux BL i KC i ciuniii
AK, /2=/4, ak BHyTpimHi pidsHOCTOPOHHI KyTHU A c
IpU TUX CaMUX HapaieJibHUX npAMux i ciuniit BC. L
Ockinbru L1=4£/2, to i £3=4£4, TOOTO TPUKYTHUK Maur. 148
BKC — piBHobenpenuii, BK = BC.

3a ysaraiabHenoio Teopemoio Paneca AL : LC=AB : BK. 3aMiHUBIIIN B IPO-
noptii BK piBuuMm #omy Biapiskom BC, matumemo: AL : LC = AB : BC. []

“TEoPEmA |24

Yci Tpy mepiaHu TPUKYTHUKA NPOXOAATb Yepe3 OA4HY TOUKY i AiNATbCA Li€I0
TOYKOIO Y BigHOLWEHHi 1 : 2.

OOBEAEHHS.

Hexait menianu AA, i BB, tpukyTtHuka ABC ne- ¢
perunaoTbcAa B Touni M (man. 149). A,B, — ce-
pexms mimis aABC, Tomy A,B, | AB i AB, =%AB. B &
aMAB ~aMA,B, 3a 1BoMa KyTamu, 3Binku A, M : MA = A | MC1 | B

=B/M: MB=AB,:AB=1:2. Omxe, menianu AA,
i BB, TOUKOIO IEPETUHY OiJAThCA y BigHoIeHHi 1 : 2. Mau. 149
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Mepianu AA, i CC, TOYKOIO IEPETUHY TaKOMK AiJIATbCA y BigHOIIEHHi 1 : 2.
A Touka, sKa minuTh Meniany AA; y BimHotenHi 1 : 2, mounHa04Yu BijJi OCHOBH,
onaa — touka M. Omxke, i megiana CC, mpoXoauTsb yepes Touky M i minurbes
Hero y BiguomrenHi 1 : 2. []

“TEoPEMA | 25|

[A0o06yTKun BigpiskiB Xxopa 04HOro KoJia, Lo NepeTUHalThCH, PiBHi.

AOBEOEHH4A. D
Hexait xopau AB i CD nepetuHaTbCsa B TOUIli P
(maun. 150). IIposememo Bimpisku AC i BD. 3a Biac- A P B

THUBiCTIO BOucauux KyrtiB LZA=/D i ZC=ZB, Tomy
TpukyTHuKu ACP i DBP nogi6ui. Ot:xe, AP : DP =
=CP : BP, 3Binku AP - BP = CP - DP. A 1ie i1 Tpeba
OyJio mosecTu. [ ]

Mau. 150

— AN 4OonnTInBuUX ~

Touky nepeTuHy MefjiaH TPUKYTHUKA HAa3UBaIOTb LIEHTPOIAOM TPUKYTHUKA. He-
PiaKO CTBEPOXKYIOTb, LLO LLEHTPOIA TPUKYTHMKA € MOro LLeHTPOM Mac. Lle TBepoxeH-
HS1 NOTpebye yTOYHEHHSs. BaxaHo po3Pi3HATY TPy cuTyallii: 1) LEHTP TPbOX PIBHMX
Mac, 30CEPEOXKEHNX Y BEPLUMHAX TPUKYTHUKA; 2) LLEHTP MacC TPUKYTHOI MAACTUHKN
(YacTUHM NNoWMHM, 0OMEXEHOI 3aMKHEHOIO TAaMaHOI0 i3 TPbOX IAHOK); 3) LLEHTP
Mac TPUKYTHUKA 9K 3aMKHEHOT laMaHOi i3 TPbOX JTAHOK.

Y nepwomy Bunagky (man. 151, a, 6, B) ABi piBHI Macu, po3TalloBaHi y BepLumn-
Hax A i C, MOXHa 3aMiHUTK yaBidi BiNbLIO Macoto, 30Cepei)XeHO0 Ha cepeayiHi
CTOPOHU AC. A Macu m i 2m, po3MILLLEHI Ha KiHLSX MejaHUN TPUKYTHUKA, MOXHA
3aMiHUTM Macolo 3m y TouL,, fka OiNUTb Lo MeiaHy y BigHoweHHi 1 : 2, To6To
B LEHTPOIAj TPUKYTHMKA.

m B m B B
3m
m m
A cC A 2m c A M C
a 6 B
Man. 151
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v

LleHTp Mac TpMKYTHOT NAACTUHKN (APYrviA BUNAL0K) TAKOX JIEXNUTb Y LLeHTPOoIAi
TPUKYTHUKA. NepekoHanTecs B LbOMY, PO3OUBLLM YSBHO TPUKYTHUK HA TOHEHbKI
CMYXKW NapasieflsHo CTOpoHaM TPUKyTHMKA. LLeHTp Mac KoXHOi cMyxkn Byne
pPO3MilLeHn B ii cepelnHi, a BCi pa3oM — Ha BiANOBIAHIN MefiaHi TPUKYTHUKA.
OcCKinbKy TPUKYTHUK Ma€e OAMH LLEeHTP Mac i BiH NIEXUTb Ha KOXHIN i3 MefiaH Tpu-
KYTHMKA, TO LLe — LLeHTPOI4 TPUKYTHKMKA.

Y TpeTboMy BUNAAKY (KapKaCHUM TPUKYTHUK) LLEHTP Mac TPUKYTHMKA 36iraeTbcs
3 I0ro LEHTPOIA0M TiNbKWU TOA), KOS e TPUKYTHUK PIBHOCTOPOHHIN. PO3rngHemMo
3aranbHuin BUNaaoKk.

AKLLO CTOPOHM TPUKYTHUKA LOPIBHIOOTL &, b, C, TO TaKUMM MOXHa BBaXXaTu i IXHi
Macwu, 30cepenkeHi Ha cepeamHax CTopiH. Macu a i b MoXxHa 3aMiHUTU OHIE0
Macolo a + b, pO3MILLLEHOIO Ha CepeHin
NiHIT TPUKYTHUKA Yy Takin Touui K, ska ai- B
JINTb CEPEHIO NiHil0 Ha YacTUHK, 0bep-

HEeHO NMpPonopLiriHi Macam a i b, To6TO

B OCHOBI BicekTpucu aabc, npoBeagHoi c a

3 BEPLUNHU . BukopuctoBytoum Bnac- Y 7

TUBOCTI OiCeKTpuc TPUKYTHUKA ONs K

iHLWINX KYTiB, NOKaXiTb, WO LEHTP Mac V

KapKaCHOro TPUKYTHUKA NIEXUTb Y LIeH- A b c
Tpi KoNa, BMMCAHOro B Oro cepenmH-

HUI TPUKYTHUK (Man. 152). Man. 152

SAMNUTAHHSA | 3ABAAHHSA OJ19 CAMOKOHTPOJIIO

AKi 1Ba TPUKYTHUKN HA3UBAIOTHCSA MONIOHMMM?

Chopmy.rioiiTe 03HAKK IIOAIOHOCTI TPUKYTHUKIB.

ChopmyurioiiTe TeopeMy IIPO BJIACTUBICTh OiCEeKTpPUCU TPUKYTHUKA.
ChopwmyurioiiTe TeopeMy PO BJIACTUBICTH MeiaH TPUKYTHUKA.
Chopmy.tioliTe TeopeMy IIPO BJIACTUBICTH XOP/, IO IIE€PETUHAIOTHC.

Uk L=

BUKOHAEMO PA3OM

0 Axuro 3 ogHiel Touku P, 110 mosa KoJioM, IIpo- B
BecTH 110 Kojia motuuny PM (M — Touka mo-
THKY) i ciuHy, KA IepPeTHHAE KOJIO B TOUKax A
i B, o PA - PB = PM?2. [losexits (masn. 153). A

® Coonyumsmu Toury M 3 A i B Bigpiska-

MU, onep:kuMo TpukyTHuku PAM i PMB.
Bouu mopibui, 60 mMawoThk cmijapHuUi KyT P P M
i £B=/ZAMP. Or:xe, PA : PM = PM : PB,
3Binku PA - PB = PM?2.

Mau. 153
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Axuro 3 Touku P, 1m0 1mo3a K0J0M, IIPOBECTH 0 KoJia ABi ciuHi, AKi mepe-
THHAIOTh K00 B Toukax A, B ta C, D (maxn. 154), to AP - BP = CP - DP.

Tpurkytuuk PAD moxi6Huii TpukyTHuKy PCB, 60 MalOTh CIiJIbHUN KyT P
i LB = 4D, ak Bumucaxi, 1o cuupaioTbcsa Ha oxuy ayry. Toxi AP : PC =
= PD : PB, 3Binxku AP - PB = PC - PD.

P
A B

15—x

L 15
D

Mau. 154 Mau. 155

CTOpOoHU TPUKYTHUKA NOPiBHIOOTH 8 cM, 12 cm i 15 cm. 3HaAWAiTh, Ha AKi
Bipisku; OicekTpuca TPUKYTHUKA OiJUTh HOT0 HANOIIBIITY CTOPOHY.

Hexait AL = x, Toni CL = 15 — x (maj. 155). 3a BiractuBicTio OiceKTpucu

Kyra tpukytauka AL : CL = AB : BC, To6TO L:i abo ng.
15—-x 12 15-x 3

Beigcu 3x=2(15-x). Maemo:

3x =30 — 2x, 5x = 30, x = 6.

Oroxe, AL =6 cm, CL =9 cwM.

SAOAYI | BMPABU

479.

480.

481.

482.

B
AL — Oicextpuca LA rABC i AB = 0,6 AC I
(man. 156). 3HaigiTH:
a) Biguomenuns BL : LC; A c

6) Bigaomenus BL : BC;

B) BL, akmio CL = 15 cwm; Mau. 156
r) CL, sxmo BL =12 cwMm.

ITopiBuaiiTe Bigpisku, Ha AKi OicekTpuca BM
AABC pginuts cropony AC, axmo AB > BC.

Y Aaromy BimHOINIEHHI AiMATHCA BUCOTH PiBHO-
CTOPOHHBOTO TPUKYTHUKA TOUKOIO MEPETUHY
(man. 157)?

Yu MOKyTH OiceKTprcU PiBHOCTOPOHHBLOTO TPU-
KYTHUKA TOYKOIO MIEPETUHY MiJIUTUCA HA YACTH-
HU: a) 2cMm i 8 cem; 6) 5 emi 10 em? Maxn. 157
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483.

Poapin 2. MopibHiCTb TPUKYTHUKIB

Yepes TOUKYy IIepeTUHY MefliaH TPUKYTHUKA IIPOBEIeHO IPAMY, ITapajeib-
HY OAHiH 31 cTOpiH. ¥ AKOMY BiIHOIIIEHH] IIA IpAMa JiJIUTH 1HIIL CTOPOHU
TPUKYTHUKA?

484. AL — 0Gicekrpuca LA rABC (mau. 158). 3Haii- B

IiTh:

a) BL i LC, akmo AB = 8 cm, BC = 10 cwm, L
AC =12 cwm;

0) AC, axmo AB=16cmi BL : LC =4 : 5;

B) P ., akmo BL=3 cm, CL=5cm, AC - AB= A c
=4 cm;

r) BC, sxmo AB = 15 cm, AC = 12 cm i BL Ha Mas. 158

485.

486.

487.

488.

489.

490.

491.

492.

493.

494.

495.

2 cwm 6Gisbmra 3a CL.
Yu ¢ BK 6icexTpucoio AABC, akmio AB =15 cm, BC =20 cm, AK =12 cwm,
CK =16 cm?
BicexTpuca oguoro Kyra npamMoxkytaunka ABCD ginuTh giaroHaJb Ha Bin-
pisku, mpomopiifini uumcaam 5 i 9. 3HaWAITE CTOPOHM IPAMOKYTHHKA,
AKIO oro mepumeTp mopisuioe 140 cm.
Hiaronanb AC piBHOGIuHOI Tpamerii ABCD € 6iceKTpHCOI0 TOCTPOro KyTa A.
¥V axomy BiZHOINIEHHI BOHA AiIWUTL APYTY AiaroHasb i Bucotry BH, AKII0
OCHOBU Tparmerlrii fopiBHIOOTE 6 cm i 10 cm?
¥V piBHOOEIpEeHOMY TPUKYTHUKY OCHOBA JopiBHIOE 24 cM, a 6iuHA CTOpOHA
20 cm. 3HakigiTh, Y AKOMY BigHOIIIEHHI OiceKTpuca KyTa IPU OCHOBI JiIUTh
BHUCOTY, IPOBEIEHY 0 OCHOBU. SHAWIITH MJOBMKUHHU IIUX BimpiskiB, AKIIIO
BHUcoTa mopiBHIOE 16 cMm.
¥V piBaobeapenomy aABC AB =BC =10 cm, AC = 12 cMm. 3HaAUAITH pagiyc
BIOMCAHOTO Ko0JIa, AKINo Bucota BH mopiBHIOE 8 cM.
Y piBHOGEApPEHOMY TPUKYTHUKY II€HTP BIKCAHOTO KOJAa MiJIUTh BUCOTY,
IPOBeIeHY OO0 OCHOBHU, y BimHomieHHi b : 12, a 6iuHa cTopoHAa AOPiBHIOE
36 cMm. 3HalAITH IepUMeTP TPUKYTHHUKA.
Bucora piBHOCTOPOHHBOTO TPUKYTHUKA AOPiBHIOE 12 cM. 3HAUAITH pagiycu
BIIMCAHOTO U OIMCAHOTO KiJI.
Y TpuKyTHUKY 3i croponamu 12 cm, 15 cm i 21 cM uepes TOUKY IIEPETUHY
Me[iaH IPOBeLeHO IIPAMY, IIapajieIbHy OaHil 3i cTropin. O0UMCIiTL CTOPOHN
YTBOPEHOT'O TPUKYTHHUKA.
Mepmianu TpuUKyTHUKA OOPiBHIOOTL 12 c¢M, 15 cm i 18 cm. 3HaigiTs 10-
BJKMHU YaCTUH, HA SIKi BOHU AiJISATHCS TOUYKOIO iX IepeTHHY.
Xopau AB i CD nepetuHaioTbea B Touni M. 3uaigite CM, akmo AM =
=8 cm, BM =3 cm, DM = 6 cwM.
Xopau AB i CD neperunaioThcs B Touri F Ttak, mo FB — FC =5 cm, AF =
=10 cm, FD = 12 cm. 3HaHAITE JOBKUHU XOPI.
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496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

506.

507.

Xopaou AB i CD neperuHaloThCcs B Touri M, Aka giauThk xopay AB Ha Bin-
pisku, npomnopiritiai uncaam 1 i 3. 3HaiigiTe ix goBKuHU, axkimo CM =9 cwm,
DM =12 cwm.

Xopau MN i EF nieperuHaioThbcsa B Tourli K, ska miautbh xopny MN HaB-
min. 3uaigite MN, akmo KE = 4 cm, KF = 16 cm.

I3 Touku M0 KoJia IIpoBeneHO CiuHy i goTmuHy. BuaHauTe NOBMKUHY Bif-
piska ciuHOi, AKIIO JOBXKUHA BifpisKa JOTUYHOI O TOUKM HOTUKY JOPiB-
Hi0o€e 12 cM, a 30BHIIIHA yacTuHA ciuHOI 8 cM.

I3 TouKu 10 KoJia IPOBeAeHO CiuHy i JOTHUHY. SHANAITH JOBKUHY Biapiska
JTOTUYHOI IO TOUKU JOTUKY, AKIINO BHYTPIIIHA YacTUHA CiUYHOI JOPiBHIOE
9 cM, a 30BHIIIHA YacTHHA HA 7 cM OijbIma. p
I3 TouKm 10 KOoJIa mMPOBEeNEeHO CiuHy i JOTHUUYHY. A
BinHomenHa BHYTPIiMIHBOI i 30BHIIITHBOI YaCTUH C
ciumoi mopiBHiOe 8 : 1, a HOBXKMHA SOTHUYHOI
12 cm. 3HAUAITE JOBKUHY CiUuHOI.

I3 Touku P mo KoJia MpoBedeHO ABi ciumi, AKi
IepeTUHAIOTh K0JI0 y Toukax A, Bta C, D. 3uaii-
gite PD i CD, akimo PA =4 cm, PB = 10 cwMm,
PC =5 cm (man. 159). Mauzx. 159

Bicekrpucu xyrtiB B i C npamorytauka ABCD nepetruHaiorbea B Toulri K,
K € AD. a) 3uaiiziTh, Ha AKi Bigpisku OicekTpurca KyTa B IiJuTh AiaroHab
AC, axkmio AC = 18 cm; 6) moBendiTs, 1o OicekTpucu KyTiB B i D minars
miaronanb AC Ha Tpu piBHI Bigpisku.

¥ rynokyTtHuii TpukyTHUK ABC (KyT B — Tynuit) Bnucano pom6 M BK P Tax,
o KyT B — cminabHuUit, a Touka P mginuts cropony AC Ha Bigpisku 10 cm
i 16 cMm. 3HAHITE CTOPOHN TPUKYTHUKA, SIKIIIO HOro mmepumerp 65 cwm.

Y npamorytHuii TpukyTHuK ABC (LC = 90°) Bnucano kBaapatr CMNK
TakK, 1mo Touku M i K jexaTh Ha KaTeTax, a Touka N — Ha TinmoTeHy3i.
3uanigite AN i BN, axmio AC = 21 c¢m, BC = 28 cm, AB = 35 cM.

Y aABC Bnucauno pom0 AMNK Ttak, mo ZA B Hux cuinpHuil i N € BC.
Touka N ginuTth cropouny BC Ha Bimpisku, pisHUIA SKUX TOPiBHIOE 4 CM.
3uangite BC, axmio AB =10 cm, AC = 15 cm.

Biokpuma 3adawa. Y ~ABC 3i croponamu 10 cm i 12 cm Bimcano uotu-
pukyTHUK AMNK Tak, mo RyT A y Hux cuigsauit i M € AB, N € BC,
K e AC, MN | AC, NK || AB. 3naiigits nepumerp yorupukyrtauka MNPK,
AKIIO BiH € ... , a IIPO HOT0 CTOPOHU BiIOMO Take:

E — cepenuna agyru BC koja, onucanoro HaBkosio aABC 3i cropoHamu
AB =15 cm, BC =18 cm, AC = 12 cMm. 3HalgiTh Bigpisku, Ha AKi mpaMa
AE pinuts BC.
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508.

509.

510.

511.

512.
513.
514.

515.

516.

517.
518.

519.

520.

Poapin 2. MopibHiCTb TPUKYTHUKIB

YV TpukyrHuK 3i croponamu 10 cm, 14 cm i 18 cm BrimcaHo miBKOJIO, AKe
IOTUKAETHCA IO JBOX CTOPiH TPUKYTHUKA 1 IIEHTP IKOTO0 JIeKUTh HA Oi/IbIIm it
CTOPOHi. 3HAHAITH, HA AKi YaCTUHU I[EHTP KOJIa HiJUTH OiJIBIIY CTOPOHY.
Y TpuKyTHUK 3i cTropoHamu 4 c¢cM, 16 cm i 18 cm BOucano pom6, KU Mae
3 TPUKYTHUKOM CIiJIbHUI HAWOiIbINUi KyT. SHAWIITh Bigpisku, Ha AKi
BepIIIMHA poM0Oa AiJUTh HAWOIIBIITY CTOPOHY.

¥V piBHOOEAPEHOMY TPUKYTHUKY, IIEPUMETP IKOTO 72 cM, paZiyc BIIMCAHOTO

5 . . .
KoOJia CTaAaHOBUTH E BHCOTH, IIPOBEAEHOl JO OCHOBMH. BHaI/I,leTL CTOPOHHN

TPUKYTHUKA.
Yepes TOUKY IepeTUHY MeliaH TPUKYTHUKA ITPOBEIeHO IPAMY, IapajlelbHy
OIHiM 3i cTopiH. 3HAWIITHL MOBKUHY BiApiska Iiei mpamoi, 1110 MicTuThCA
Mi’K CTOpOHAMHN TPHUKYTHHKA, SAKIIMO CepPeIHs JIiHiA TPHUKYTHUKA, Iapa-
JejbHAa iii, JTopiBHIOE 4 CM.

3HAUAITh HOBKHUHU MeJiaH TPUKYTHUKA, AKIIO BiAcTaHi Bim TOUKU ixX
IepeTUHY A0 BEPIIVH TPUKYTHUKA NOPiBHIOIOTH 26 cMm, 14 cm i 18 cwm.
3HaAWIITh JOBKUHU BUCOT TPUKYTHUKA, SKIINO BiACTaHiI BiJ TOUYKM Iepe-
TUHY MeJiaH TPUKYTHUKA OO0 MOro CTOPiH HOPiBHIOIOTH 5 ¢cM, 7 cM i 8 cMm.
3HalgiTe noBxKuUHU X0pa AB i CD, aki neperuHaioThesa B Touri K Tak, II10
AK =18 cm, CK =20 cm, KB + KD =19 cwm.

Touka P posTalioBana BcepequHi KoJja pagiyca 11 cm, BigganeHa Bin men-
Tpa Ha 5 cM i giauTh xXopay AB y BigHomieHHi 2 : 3. 3HAUAITH SOBXKUHY
xopau AB.

3HAUAITh JOBKUHU BipisKiB, mo3dHaueHnxX Ha MaaioHKY 160 OyKBOIO X.

x P X ( P
2x " 6
Mag. 160 Maua. 161

3a gaHpuMu mMajaoHKa 161 sHaigiTe x.

BicexkTpucu KyTiB npu OCHOBI piBHOOEIPEHOr0 TPUKYTHUKA IIEPETUHAIOTH
6iuni cropouu B Toukax P i K. 3uaiigite PK, AKIIO HOBXKKHA GiUuHOI CTO-
POHU IHOPiBHIOE M, a JOBXKUHA OCHOBHU 7.

AK — 6Gicexkrpuca aABC — ginuts cropony BC Ha Bifipi3Ku, OIUH i3 AKUX
mopiBuioe oxuin 3i cropim AB uu AC. 3uaiigite BC, sakimo AB = 16 cwm,
AC = 20 cMm.

ABCD — Tpartmeris, Ha 0iJIbIIi# OCHOBi SK01 3HAXOAUTHCA TOUKa O — IeHTP
MiBKOJIA, SKe JOTUKAEThCA N0 OiUHUX CTOPiH Tpamelii. S3HAHAITE, ¥ AKOMY
BigHomeHHi Touka O minuTtek ocHoBy AD, skimo AB =12 cm, CD = 20 cwMm,
BC:AD=5:9.
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521. BH — Bucora tpukytauka ABC. O, i O, — 1IeHTPH KiJ, BIUCAHUX y TPU-
Kytuuku ABH i CBH. IIpawmi BO, i BO, nepetuHaioTs cTopoHy AC y TOU-
kax M i P Bigmosimgmo. 3maiigite MP, axmio AB = 13 cm, BC = 20 cwm,
AH =5cm, CH =16 cm, BH =12 cMm.

522. BicekTpuca 30BHIIIIHbOTO KyTa TpuKyTHUKA ABC 11pu BepIinHi B nepetnHae
cropony AC y touri P (man. 162). Hosexmits, 1m0 AP : AB = PC : BC.

B
C
m
e c
A C P A, D, M, B, G
Maun. 162 Mau. 163

523. Biacraub Bif mMeHTpOiga TPUKYTHUKA OO0 OOBiJIbHOI MpAMOi, AKa He Iepe-
TUHAE TPUKYTHUK, JOPIBHIOE CePeIHBOMY apu(pMeTUUYHOMY BifcTaHel Bifx
ycix #ioro BepmimH mo0 1iei mpamoi. [oBemiTh 1ie, KOPUCTYIOUNUCH MAJIIOH-
KoM 163.

524. BupixTe i3 IyIIKOTrO0 I1anepy rocTPOKyTHUH, IIPs-
MOKYTHUM i TYMOKYTHUN TPUKYTHUKU. Y KOXK- i
HOMY 3 HUX IIPOBEIIiTH MeJiaHM Ta IMO3HAUTe iX
TOUKU ImepeTuHy. IlepekonaiiTecsa Ha IIpaKkTHUII,

10 JJIs KOYKHOTO 3 IIMX TPUKYTHHUKIB TOUKA .
mepeTuHy MeaiaH Oyme meHTpoM Mac (maJ. 164).

Mau. 164

525. CTopoHr TPUKYTHUKA HPOIOPIifiHi uncaam 4, 5 i 8. 3HaligiTh CTOPOHU
MMOAi0HOr0 MOMY TPUKYTHUKA, AKIO HOr0 IepuMeTp AOpiBHIOE 34 cM.

526. Kytu aABC npomnopiiiiai uncaam 3, 5 i 10. OguH i3 kytiB aAMNK Ha 20°
Oinbruii 3a apyruii i Ha 50° MenInit 3a Tperii. Yu mopioHi 11i TPUKYTHUKM?

527. iaronaJii Tpamertii TOUKOIO IEPETUHY AiAATHCA ¥ BigHomenHi 3 : 5. fK Bix-
HOCATHCA OCHOBU TpAaTeIrii?
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528. Ha maamoHKy 165 300parkeHo JiHINMKY 3 IIOIEPEYHUM MAaCIITA00M, KOO
MOJKHA BUMIipATH Bigcrani 3 TouHicTio mo 0,1 mm. 3Haligits Bigcrani AB,
CD, KP. BinmnoBigb moscHITH.

T ”

T  —

T

T

TTTITEITT

TR P

TTTIT L

TTTTTTTTT
1 2 3 4
Maua. 165

529. Jliaronajab IPAMOKYTHUKA YTBOPIOE 31 cTOPOHOI0 KyT 17°. 3HANAITH KyTOBL
Mipu AyT, Ha SKi BEPITUHU MPIMOKYTHUKA PO30MBAIOTH OTIMCaHEe HABKOJIO
HBOT'O KOJIO.

FEOMETPIS HABKOJ10 HAC

MaxkeT OynuHKY 3 JepeBa



NMoAniOHICTb NPAMOKYTHMX
TPUKYTHUKIB

OauH KyT Yy KOXKHOMY HPAMOKYTHOMY TPUKYTHUKY MHPAMUE, a Bci mpami
KyTu piBHi. ToMy 3 ABOX IepPIIMNX 3araJbHUX O3HAK IIOAIOHOCTI TPUKYTHUKIB
(muB. c. 89—90) BumInBaOTh TaKi 03HAKY HOLiOHOCTI MPAMOKYTHUX TPUKYTHUKIB.

JABa NpAMOKYTHi TOUMKYTHUKN NOAIOHI, 9KLLLO0 rOoCTPUiA KYyT OA4HOIro AOpiB-
HIOE rOCTPOMY KYTY AAPYrOoro TPUMKyTHUKA.

JABa npsIMOKYTHi TPMKYTHUKMN NOAi0Hi, AKLLO KaTeTU 04HOro NponopLiHi
KaTeTam ApYyroro TpMKyTHUKa.

ITpaBunbHa i Taka o3HaKA.

JABa NpAMOKYTHi TPUKYTHUKU NOAIOHI, AKLWLO KaTeT i rinoTeHy3a ogHOro
NPONOPLilHIi KaTeTy i rinoTeHy3i APpYroro TPUKyTHUKA.

CxeMaTUYHO TPU CPOPMYIbOBAHI 03HAKM MOAIOHOCTI IPAMOKYTHUX TPUKYT-
HUKiB MO:KHa 300pasuTu Tak (mMay. 166):

B,
B LA=LA,
. abo
1
O 4 <> a:b=a, b
c a
abo
a:c=a,:q
YA
A C A C
b 1 bl 1
Mau. 166

IlikaBy BiacTuBicT, Mae BucoTa A NPAMOKYTHOTO TPUKYTHUKA, IIPOoBeleHa
no rimorenysu (maj. 167).

C ccC
 —
h h h
A B A B
H HH

Mau. 167
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Bona posbuBae maHuWil TPUKYTHUK HA ABa MEHII MPAMOKYTHI TPUKYTHUKH,
moxi6oHi manomy. Ao Kyt C tpukytHuka ABC npamuii, a CH — BucoTa, TO
KokHuM i3 TpukyTHUKIB ACH i CBH noniouuii aABC. Amxe nACH i aABC
MaoTh cuibHUN KyT A, a TpukyTHUKU CBH i ABC — cminsauit Kyt B. Kox-
HUN i3 MUX MPAMOKYTHUX TPUKYTHUKIB MOMIOHUII KOMKHOMY iHIIIOMY 3 HUX.
IlosmauymBmu ix gitepamu T, T, i T,, cxeMaTHYHO Iie MOKHA 300pa3UTHU TaK:

BamxauBy posb y reoMeTpii BimirparmThs TeopeMu IIPO cepenHi IMpomopIriiHi
BiIpi3KM B MPAMOKYTHOMY TPUKYTHUKY. Haramaemo, 1o Bigpisok abo mo-
JaTHe YMCJIO X Ha3WBaIOTh CePeAHIM IMPOIOPIiiiHuM BifApiskiB abo momaTHUX
yuces a i b, AKIO TPaBUJIBbHOIO € MIPOMIOPILiA a : X = x : b (abo piBHO3HAUHI
i1 piBHOCTi X% = ab, x:x/E).

“TEOPEMA |26

Bucota npsaMOKyTHOro TpUKyTHUKA, NpoBeAeHa A0 rinoTeHy3u, € cepea-
HiM NponopLiiHUM BiAPi3KiB, HA SKi LI BUCOTAa AiJIUTb riNnOTeHy3y.

AOBEAOEHH4. c
Ockinpku BucoTa h pos3sdbuBae MPIAMOKYTHUIA
TpUKyTHUK ABC Ha momi6Hi fioMy TPUKYTHUKHT
ACH i CBH (max. 168), o AH : h = h : HB. h
A 1e osmauae, 110 BiApiBok A — cepenHiii mpo- A B
nopuiianii Bigpiskis AH i HB. Orsxe, h? = AH X H
X HB. [] Mau. 168

TEOPEMA

KaTteT npAMOKYTHOro TpPMKyTHUKA € cepeaHiM NPonopLiiHUM rinoTeHy3un
i NpoeKuiT Lboro KaTeTa Ha rinoTeHy3y.

Hanpuxaan, AC?2 = AB - AH (main. 168).

AOBEAOEHH4A.
Ockinbku nACH ~ 2 ABC, to AH : AC = AC : AB, 38inku AC2=AB - AH.[]
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— ANK AONUTIMBUX

JloBeoemo TpeTo 03HaKy NoAibHOCTI MPAMOKYTHUX TPUKYTHUKIB, CHOOPMYSIbO-
BaHy BULLIE.

“TeoPEMA | 28]

JBa NpsIMOKYTHi TPUKYTHUKM MOAIOHI, AKLLLO KaTeT i rinoTeHy3a oaHOro
NPONOPLilHi KaTeTy i rinoTeHy3i APpYroro TPUKyTHUKA.

AOBEOEHHS.

Hexan npsamokyTHi TpukyTHukn ABC i A,B,C, Taki, y 9kux kytn C i C, npsimi,
aBC:AB=B,C,:AB, (man. 169). losenemo, 10 aABC ~ rA,B,C,.

B,

Man. 169

Akwo, Hanpuknaga, A,B, > AB, To Ha cTOpoHi A,B, Bioknagemo Biapisok A;K=AB
i 3 Toukm K onyctumo nepnenavkynsap KP Ha npsmy A,C,. KP || B,C,, Tomy 3rigHo
3 OCHOBHOIO TEOPEMOIO NPO MOAIGHICTb TPUKYTHUKIB aAKP ~ aA,B,C,, To6TO
KP:AK=B,C, : AB,. Ockinbkn A,K =AB, T0 KP : AB =B,C, : A,B,. 3a ymoBOIO
BC : AB=B,C, : AB,, Tomy KP = BC. OTxe, AABC = rA,KP — 3a rinoTeHy3oto
i kateTom. Kpim TOro, aA,KP ~ aA,B,C,, ToMy aABC ~ s A,B,C,.[]

SAMNUTAHHA | SABOAHHA N9 CAMOKOHTPOJIIO

1. ChopmyurtoiiTe Tpu 03HAKM MOAIOHOCTI AJIA HOBiIBHUX TPUKYTHUKIB.

2. CdopmyiioiiTe 03HAKY MOAIOHOCTI MPAMOKYTHUX TPUKYTHUKIB.

3. fKy BiacTMBiCTH Mae BHCOTA MPAMOKYTHOTO TPUKYTHHKA, IPOBEIEHA
3 BepPIIMHU OPAMOro KyTta?

4. IITo HasWBAIOTH CEepPeJHIM IMPOMOPIiHHNM JBOX Bimpiskin?

5. ChopmyiroiiTe Ta JOBEAITH TEOPEMU IIPO CEepenHi IIPOIOPIiiHI Bigpisku
Yy NPAMOKYTHOMY TPUKYTHUKY.
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BuUKoHAEMO PA3OM

3HalAiTh, HOBKUHY IeprueHgukyJasapa KH, omy-
meHoro 3 mesakoi Touku K KoJa Ha miametp AB,
arimo AH = 3 cm, HB = 12 cm (mag. 170).

Cnoonyuumo Touky K Bigpiskamu 3 A i B. OcKkinbku
KyT AK B BOuUCaHUM i CIUPAETHCA Ha JiaMeTp KoJia,
10 BiH mpamuii. KH — BucoTta IpAMOKYTHOTO
TPUKYTHUKA, IIPOBENeHa [0 rimoTeHysu. 3TigHo
3 TeopeMoio 26 BoHA € cepegHIM ITPOIOPIiHHUM
BigpiskiB AH i HB.

Mau. 170

KH?=AH -HB=3-12 = 36 (cv?), KH = 6 cwm.

Koo, Brncane B piBHOOIUHY TpaleIriio, TOUKOO
JOTUKY JIiJINTh OiUHY CTOPOHY Ha Biapiskm 4 cMm
i 9 cm. 3HalimiTh pamiyc KoJja.

Axmro Touka O — IEeHTP BIMCAHOTO Koja, To OC
i0OD — 6icekrpucu kyTiB Ci D (Mmay. 171). Ockinb-
ku £C + £D=180°, 1o ZOCD + Z0ODC =90°, Toxi
ZCOD =90°. Pagiyc OK — BucoTa IpsIMOKYTHO-
ro TPUKYTHUKA, IIPOBELeHAa 3 BEPIINHU IIPSIMOTO
Kyra. Tomi OK?2 = CK - KD, to6t0 OK?2 =4 -9 =
= 36. Omxe, OK = 6 cwMm.

3AAUI | BIPABU

Brpasu 530-536 BukoHAaliTe 3a MaJaOHKOM 172.

530.

531.

532.

533.

534.
535.

Ha3ssiTh yci BucoTu IpAMOKYTHOTO TPUKYTHUKA
ABC. flka 3 uux Hanimenma? Yomy?

Hassits mpoekriio xarera AC Ha rimoTeHnysy
AB, una npamy CH, Ha nipamy BC.

3HaliTh KyTu TPUKyTHUKA ABC, AKIIO:

a) ZACH =30°; 6) LHCB="75° B) /B=35%

r) ZACH =n°.

Yomy moxibui TpukyrHuku ACH i CBH?

B C

Maua. 171

A B
H

Mau. 172

3uangite BC : CH, HA : AC i AC : AB, sikmo ZA=60°.

Yu Te came 03HAUAIOTHh BUCJIOBU:

«BUCOTA MPAMOKYTHOTO TPUKYTHUKA, IPOBEeHAa J0 TimOTeHY3M!»;
«BUCOTA IPAMOKYTHOI'O TPUKYTHUKA, IPOBEeHA 3 BEPIIIUHU HOT0 IPAMOTO

KyTa»;

«HalMeHIIIa BHUCOTa IIPAMOKYTHOTO TpI/IKYTHI/IKa»?
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N
536. Hos:xuHa TiHi Bix cocHu 14 M, a Bim nBomerpoBoro KjexHa 1 M. 3HAWIITH
BHUCOTYy cocHU (MaJj. 173).

409

Maun. 173 Maua. 174

537. 3uaiouu, mo AC L AP, AC1CB, LZACP=40° (man. 174), 3HAAAiTh:
a) £/B; 6) £LP; B) LHAC—-/ZHCB.

538. CrinbKU pisHUX TPUKYTHUKIB 300paskeHo Ha MaaoHKy 174? Uum Bci mi
TPUKYTHUKHY IOAi0HI oguu ogHoMy? Homy?

539. 3HaliiTh HOBKUHU BiAPi3KiB, MO3HAYEHUX HA MaJIOHKY 175 (a, 6, 8 i 2)

OYKBOIO X.
C C
6 X
C C
al 4 X B A B
H H
x 3
a 8
A 3 12 B A 1 x B
H H
0 2
Mai. 175

540. TinmoTenysa IpAMOKYTHOTO TPUKYTHUKA AOPiBHIOE 8 ¢M, a OAMH 13 TOCTPUX
KyTiB — 60°. 3Ha#AiTh IPOEKIIil KaTeTiB HA TiMIOTEHY3Y.

541. OauH i3 KyTiB IPAMOKYTHOI'O TPUKYTHUKA HopiBHIOE 30°, a MPOEKI[isa MeH-
IIOr0 KaTeTa Ha TilloTeHy3y 5 cM. SHAWAITh IPOEKI[ii0 OiJBIIIOro Karera
Ha rinmoTeHy3y i HaliMeHIIy BUCOTY TPUKYTHUKA.

542. 3HalaiTh JOBKUHY HEPHEHANKYIAPA, ONYIIEHOTO 3 BEPIITNHU TPAMOKYTHU-
Ka Ha JiaroHaJib, AKIIO BiH AIJIUTH I[f0 AiaroHaJIb HA BiIPi3KM 3aBIOBKKU
4cmi9cm.

543. 3HalaiTh IPOEKIlil CTOPiH IPAMOKYTHHKA Ha MOro JiaroHajab 3aBIOBIKKU
18 cm, AKa 3i CTOPOHOIO MPAMOKYTHUKA YTBOPIOE KyT 30°.



112 Po3gin 2. MoaibHiCTb TPUKYTHUKIB

544. TlepueHIUKYJIAP, ONYINEeHUN 3 IleHTpa poMOa Ha HOro CTOPOHY, AiJIUTH
ii Ha Bifgpisku 3aBHoBKKK 3 cM i 12 cMm. 3HAHAITH BigcTaHb MijK IIPOTH-
JIEXKHIMHU CTOPOHAMHU pomoOa.

545. 3agaua Paseca. Busnaure BigcTraHb Bif Oepera mo xopabjas B MOpi, 3Ha-
I0YHM BUCOTY INOIJK. PO3B’sI3aHHA JIETKO 3PO3YyMiTH, CKOPUCTABIINCEH Ma-
aoHKOM 176.

20 m

| 4 cm

Nem—deg

60 cm

Maum. 176

546. 3a 1BOMa TaHUMU eJeMeHTaMU MPIMOKYTHOTO TPUKYTHUKA 3HAWIITH 3Ha-
YeHHS OOBKUHU X (MaJy. 177).

c c
P
6 K
X
A 7 & 9 B A3 mgp =z B

a 0
Maum. 177

547. OguH i3 rocTpmMxX KYTiB IPSIMOKYTHOIO TPUKYTHMKA Ha 18° Oinbmnuit 3a
apyruii. 3HAUAITH BiJHOIIIEHHA Mip KYTiB, YTBOPEHUX HAWMEHIIIOI0 BYICO-
TOI0O TPUKYTHUKA 3 MOT0 KaTeTaMu.

548. BiacTaHp MiK IPOTUIECKHUMI CTOPOHAMHU POoMOa JOPiBHIOE @, a MPOEKITisa
oro MeHIIoi giaronasi Ha cTopory — c¢. O6unciiTe cTopoHu pomba, SIKIIO
a=18 cm, ¢ =8 cwm.

549. NoseniTy, 1110 AiamMeTp KoJia, BIIMCAHOTO B PiBHOOIUHY Tpalerliio, € cepes-
HiM IIPOTIOPI[iTHUM OCHOB Tparerii.

550. loBexiTh, 1110 B KOKHOMY IPSIMOKYTHOMY TPMKYTHHKY BiTHOIIEHHS KBa-
IPaTiB KaTeTiB MOPiBHIOE BiTHONIEHHIO 1X MIPOEKIiil HA TilMOTEeHY3y.

551. KarteTu mpsaAMOKYTHOTO TPUKYTHUKA BigHOCAThHCA AK 2 : 3, a BUCOTA,
OpoBeJieHa OO TimoTeHy3u, MopiBHIOE 42 nM. SHAUOITHL IPOEKIIil KaTeTiB
Ha TimoTeHy3y.
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552. T'inoreHysa TPUKYTHUKA MopiBHIOE 122 1M, a KaTeTH BiZHOCATHCA AK 5 : 6.
3HaUaiTHL IPOEKIlil KaTeTiB Ha rilmoTeHy3Yy.

553. 3HalaiTh JOBKUHY IiIIOTeHY3H, AKIIO KATeTH BiIHOCAThCA AK 2 : 3, a IIPo-
eKI[is OJHOTO KaTeTa Ha TimoTeHy3y Ha 2 ¢M 0iJbIa 3a MPOEKI[ito JPYyTroro.

554. Kyr C AABC upsamwuii, mpoekiiii rimorenysu AB ua npami AC i BC no-
piBHIOIOTH 15 cM i 20 cm. 3HalAiTh TPOEKITil KaTeTiB HA TiMmOTEeHY3Y.

555. Koo, BOucase B IPAMOKYTHY TPAIleIiio, JiJIUTh TOYKOIO JOTUKY OiJIbIIy
O0iuHy cTOpoHY Ha Bifpisku 3 cm i 12 cm. 3HaliAiTh mepuMeTp Tpamelrii.

556. [liaromaysb piBHOOiUHOI Tpamellii mepneHAMKYJAApHA M0 OGiUHOI CTOPOHWU.
SHAHAITh mepuMeTp Tpamelrii, Ao 0iuna cTropora mopiBuioe 15 cm, a pa-
niyc ommcanoro KoJsa 12,5 cm.

557. [loBeniTh, IO B KOKHOMY HNPAMOKYTHOMY TPUKYTHHKY TOOYTOK KATETiB
JOPiBHIOE TOOYTKY HOTO HAWMEHIIOI BUCOTH i TimoTeHy3Mu.

558. JloBeniTh TeOMETPUUHO HEPiBHiCTH: AKIo a > 01 b > 0, To

a;b >ab.

559. Bupikre i3 KapTOHY NPAMOKYTHHI TPUKYTHUK i BU3HAUTE 34 MO0 HOIIO-
MOroOI0 BUCOTY oOpaHoro Bamu o6’ekra (mas. 178). IlopiBHsAiiTe 11ei1 ctoci6
i3 Tum, 1o 3amponoHyBaB JHysb BepH y pomani «TaemHuumii octpiB»
(mai. 179). ¥ yomy ix cx0KicTb, a B YoMy — BigMiHHiCTB?

Mau. 178 Maun. 179

560. 3HaligiTe KyTH PiBHOOIUHOI Tpamelii, SKImo oAuH i3 Hux Ha 30° OimbIIMit
3a OpyTrui.

561. 3ualigiTe mepumerp pombda 3 Kyrom 30°, ommcaHoro HaBKOJIO KoJIa pajiyca
r=3cM.

562. [ToBemiTs, 1110 BUCOTA PiBHOCTOPOHHBOI'O TPUKYTHUKA BTPUYi OisIbIlia 3a pa-
Iiyc BOMCAHOTO KoJia.

563. 3HaAIITh JOBKUHY XOPAU, MEePHeHIUKYIAPHOIL T0 AiaMeTpa KoJa, IIo Ii-
JIUTH ¥oro Ha Biapisku 2 am i 8 mam.
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3AD,A'~II 3A rotoBuMun MAJIIOHKAMU

H MN | AC. B KP | AC. 4
AM u N PC : BC, /\
PB:PC p B c
21 N
A c K
il AB | cD. B . oABCD, B c
- * BK : BH=1": 2.
HoBecTu: : K
OC - OB = C : AB: BC
=0A - OD. :
O :
A :
D : JA— D
: A H
AC1CB, CH 1 AB, : O — TouKa IlepeTHHY MeJiaH,
AH =1, HB = 4. * MN ||AC, BM =5, MN =T1.
AC, CB, HC . AB, AC
A B
H
M N
(0]
C B A C
4 AB = BC, B . AK :KB=3:1, C__ 4
AB:AC=8:6, - OD =10, K
BK = 22. : OK = KB. A 1
OK . CK, KD 0
O .
10
A C

K
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CAMOCTIAHA POEOTA 3 P
Ila BUKOHAHHSA caMocTiiiHol poboTtu Ne 3 BUKopucTaiTe K
masoHOK 180. P
A C T
Mau. 180

BaPiAHT 1

1°. Ha croponax AB i AC aABC Bzaro Touku M i N tak, mo MN | BC. 3uaii-
mite MN, sximo AM = 6 cm, BM =4 cm, BC =15 cMm.

2°, YKamiTh TPUKYTHUKHN, moAioHi aABC, i moBendiTsh, 110 BOHU HOAiOHI
(man. 180).
3°. ¥V AABC cropona AB Ha 15 cm menma 3a BC. 3HalAiTL HepUMETD TPUKYT-

HUKa, AKIIo O0icekTpuca LB minuth croporny AC Ha Biapisku 4 cm i 14 cwm.

BAPIAHT 2

1°. Ha croponax ABi BC aABC B3aro Touku E i F rax, mo EF | AC. 3naiigits
AB, akmio EF =5 cm, BE =4 cm, AC = 8 cwMm.

2°, YKamiTh TPUKYTHUKU, Honi0HI ~AKT, i moseniThb, 110 BOHM HOAiOHI
(mas. 180).

3°. ¥V rABC AB =12 c¢m, BC = 24 c¢m, AC = 30 cm. 3HaliaiTs BiApisku, Ha AKi
OicexkTpuca £B pinuts cropony AC.

BAPIAHT 3

1°. Ha croponax AC i BC aABC Baato Touku K i P rak, mo PK || AB. Buaii-
mite AB, axmo CK =5 cm, AK = 4 cm, PK = 3 cMm.

2°, YKamiTh TPUKYTHUKU, moniOoui AKBP, i noBemiTh, 110 BOHU MHOAiOHI
(man. 180).
3°. ¥V aABC cropona AC Ha 6 cM Ginbina 3a AB. 3HAWIITh IEPUMETD TPUKYT-

HUKa, AKIIo OicexkTpuca LA minuTts ctopony BC ma Bigpisxu 5 cm i 10 cm.

BAPIAHT 4

1°. Ha croponax AB i BC aABC Bzaro Touku D i E rtak, mo DE | AC. 3uaii-
nite BE, sxmo AD =7 cm, BD = 3 cm, BC = 15 cMm.

2°, VKamiTh TpuUKyTHUKU, moxioui aCPT, i moBeniThb, 1[0 BOHMW MOAiOHI
(man. 180).

3°. ¥V aABC AB =20 c¢m, BC = 6 cm, AC = 24 cMm. 3HalAITh BiApisKy, HA AKi
Oicexktpuca ZC giiuts cTopony AB.
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TECTOBI 3ABOAHHA 3 Q

g BUKOHaHHSA 3aBmaHb 1—6 cKopucraiTeca Ma-

morkom 181, Ha axomy AC | BD. A ¢
B D
Mau. 181
Buaiizits AO, sixmo OC : CD =5 : 3, a) 10 cn; ) 12 cn
BO = 16 cwMm. 0) 6 cwm; r) 5 cMm.
E 3uangite BigHomenusa AO : AB, a) 3 : 2; B) 3 : 5;
arimo AC : BD =3 : 5. 0) 2 : 3; r)5: 3.

E OA : AB = 3 : 2. fIke 3 TBepmKeHb xubdHe? a)OC : CD =3 : 2;
0) OA : OB =3 : 5;
B) AC : BD = 3 : 2;
r)OD : OC =5 : 3.

AO =4 cm, AB = 3 cMm. 3HAUAITh IEPUMETP a) 12 cm; B) 28 cwm;

20AC, axmo P, =21 cMm. 0) 36,75 cm; 1) 15,75 cMm.
E 3HalAiTh KoedilieHT mMoAiOHOCTI TPUKYT- a) kzé; B) kzﬁ;
HuKiB OBD i OAC, axmo OA = 10 cmM, 3 3
AB =6 cMm. 3 8
0) k=—; r) k=—.
5 5

n AC =5 cm, BD =7 cm. 3uaigite CD, AKIIO a) 10 cwm; B) 4 cm;

OD = 14 cwm. 1 5
0) 8= cm; T1)5— cm.
6 6
Mepmianu AA, i BB, ~ABC mnepeTuHaIOThC a)l: 2; B)3:1;
B Touri O. 3HaiaiTh, BigHOmIeHHA A0 : A A. 0)2:1; r)l:3.
n CTOpPOHU TPUKYTHUKA NOPiBHIOIOTEL 6 cM, a)l:3; B) 5:9;
18 cm i 20 cm. ¥ AKOMY BigHOIIIEHHI iJNUTH 6) 3 : 5; r)l:2.
CTOpPOHY OiceKkTpurca, IpoBefieHa 3 BePIIUHHI
HabOigbImoro Kyra?
"]l AM — Gicexrpuca aABC (£C=90°, a) <; B) =;
M e BC). SfIkuii 3HaAK CJIiJ] TOCTaBUTHA 0) >; r) 2.
samicte*: CM * MB?
IIpoekr1iii kaTeTiB Ha rinoTeHy3y B IpAMO- a) 10 cwm; B) 4 cMm;
KYTHOMY TPUKYTHHUKY JOPiBHIOIOTH 2 CM 6) 16 cwm; r) 5 cMm.

i 8 cm. 3HAUAITE JOBKUHY BUCOTH, IIPOBE-
JIIeHOI 3 BEePIIUHU IIPSAMOTO KyTa.
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Tunosi 3A0A4I AN KOHTPOJIbHOT POBOTHU

1°.

2°.

ArABC ~ 2 A, B,C,. 3HaWAiTh HEBiJOMi CTOPOHU TPUKYTHUKIB, AKIN0 AB =15 cMm,
BC =17 cm, A;B; = 30 cm, A,C, = 48 cm.

Yepes Tourky O mneperuHy giaronasueil tpameiiii ABCD mpoBeeHO IPAMY,
saka neperuHae ocHoBu AD i BC y Toukax M i N BimnmoBiguo. [loBexiTs, mio
~rAOM ~ ACON.

3°. CTopoHHU TPUKYTHHKA HOPiBHIOIOTL 3 CM, D ¢cM i 7 cM. S3HAHAITL CTOPOHU
moAi0HOro oMy TPUKYTHUKA, IIEPUMETP AKOro JOpiBHIOE 75 cM.

4°, OcuoBu Tpamnelii gopisuoo0Ts 6 cM i 10 cm, a 6iuHi cTopoHu 4 cm i 7 cm.
Ha crinpkum Tpeba IPOAOBKUTH OiUHI CTOPOHU, IMOO BOHU II€PETHYINCH?

5°. 3 Bepmmuu B nmpamorkytauka ABCD omnyieno mepuernukyaap BK ua npia-
roumanb AC. 3uanigite AC, aximo BK =12 cmi AK : KC=4:9.

6°. V¥V xoui pazgiyca 8 cm mposezeHo xopay AB, aky pniamerp MN mneperuHac

7°.

8°.

B Toulii P Tak, 1o AP = PB = 2PN. 3uaiigiTe noBxxuny xopau AB.

3 BepIIMHU TYIIOr0 KyTa IapaJejiorpamMa Ha MOro CTOPOHM OIYIIEHO IIep-
OeHIUKYJIAPU 3aBIOBKKHN 5 cM i 8 cM. S3HAUIITE CTOPOHU MapaJjejorpama,
SAKIIO HOTo IepuMeTp AOopiBHIOE 78 cM.

Y AABC (man. 182) 3i cropomamu AB = 12 cm B

i AC = 15 cm BImcamo Iapajejorpam Tak, IO

OIVH KYT Yy HUX CIiJIbHUI. SHAUIITH CTOPOHU M N

mapaJjiejiorpaMma, AKIIO ogHa 3 HuX Ha 6 ¢cM 6ib-

m1a 3a Apyry. A P C
Mau. 182

9°.

Y TPUKYTHUK BOMCAHO MiBKOJIO, AKE JOTUKAETHCA IO ABOX CTOPiH TPUKYT-
HHUKa i IIeHTP AKOro OiJINTL TPETI0 CTOPOHY Ha Biapisxu 7,5 cm i 10,5 cm.
3HaAWAiTh CTOPOHU TPUKYTHUKA, SKIIO oro mepumMerp 42 cm.

10°°. AM i A;M, — menianu moaioHux TpukyTHukis ABC i A,B,C,. loseniTs,

mo aAMC ~ 2AM,C,.

leomeTpisi — Lje MUCTELTBO 40OPE BUMIDIOBATH.
1. Pame
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Bigpisku Ha3UBAIOTH NPONOPUILHUMU, AKIIO TPOTOPIiHiHI 1X qoBXKUHU. Bin-
pisku a i b nmponopuiiini Bigpiskam x i y, AKIIO TpaBUIbHA IIPOIOPIIA a : X =
=b:y.

Vzarambaena Treopema Paseca. IlapanenasHi mpsa-
Mi, AKi mepeTHHAIOTh CTOPOHM KYTa, BiITHHAIOTH Bil
HUX IIPONOPIiNHi Bigpisku.

BB, AA
Skmo A,B, [ A,B, | A,B,, 10 Db~ Al
BZB3 A2A3

0O A\ A)\A)

Iloni6oHMMY HasmBaOTL Girypu, IO MAOTh CXO0XKi popMu. Y momibHUX TpU-
KYTHUKIB yci BiimoBigHi KyTu piBHi, a BiAIOBiAHI CTOPOHM IPOIOPITiiiHi.

OcHOBHA TeopeMa IIPO MOAIOHICTH TPUKYTHUKIB.

Ciuna nmpsama, mapaJjejgbHa CTOPOHI TPUKYTHUKA, BiiTHHAE Big HHOTO TpH-
KYTHUK, IOTiOHUII JaHOMY.

N
aMPE ~ sMNK p
OzHaKu mOAiOHOCTI TPUKYTHUKIB. /IBa TPUKYT-
HUKHU MOTiOHI, AKINO:
1) O1Ba KyTH OTHOTO TPUKYTHHMKA TOPiBHIOIOTH [
JIBOM KyTaM JIPyroro; a6o
2) mBi CTOPOHM OTHOTO TPUKYTHHKA MPOMOPILiii- E g
Hi TBOM CTOpPOHAM JIPYroro, a KyTH Mik HUMH
piBHi; a6o
3) TpU CTOPOHU OJHOI0 TPUKYTHUKA IIPONOPIiliHi TPHOM CTOPOHAM JPYTOTO.
1 | 3a gBoma C, LA=LA,,
KyTaMu c /4B = /B,
A /\\ B 141 B1
2 | Ba gBoMa C, AB AC
CTOPOHAMU =
. P C AB  AC
i KyToM .
MiK HUMU /\ !
A B A, B, | £LA=ZA,
3 | 3a Tproma o AB BC
CTOpOHaAMU = =
p C A'IBI BICI
/\ Ac
A B A B =
1 1 AC,




3 03HAK IOAIOHOCTI TPUKYTHUKIB BUILJIMBAIOTH TaKi TeopeMu:
e BicekTpuca TpUKyTHHKA JiJINTH HOTO MPOTH- A
JIeKHY CTOPOHY Ha Bifgpi3Ku, mpomopuiiiHi
IPUJIErJuM CTOPOHAM.

BL AB
LC AC
B C
L
e Yci Tpu MemiaHM TPUKYTHUKA MPOXOAATH c
yepes OOHY TOUYKY i TiIATHCA HEI0 y BigHO-
menHi 1 : 2.
AO:0A,=2:1, BO:0OB =2:1, B, 4
CO:0C,=2:1 0
A B
¢

e JloOyTKHU Bimpi3kiB XOpa OTHOTO KOJa, IO
nepeTuHaITHCH, PiBHI. l‘
p » P c D

PA-PB=PD-PC

Jlea npamoxymui mpukymuuku nodiOHni, AKIIO:

1) rocTpuii KyT OAHOrO JOPiBHIOE KYTYy APYTOT0 TPUKYTHHKA; ab0

2) KaTeTH OJHOTrO IMIPOMOPIIiliHi KaTeTaM ApPyroro; abo

3) KarTeT i rimoTeHysa OSHOTO HPOIOPIiiiHI KaTeTy i rimoreHysi gpyroro.

Bigpisok x HasuBaioTh cepedrim nponopuiilHum 6i0pi3kie a i b, AKINO IPaBUJIb-
HOIO € IIPOMOPIiA a : x = x : b (a6o piBHO3HauHA iif piBHiCTL X2 = ab, x= Jab ).

KareT mpAMOKYTHOr0 TPHUKYTHHKA € CepPegHIiM IIPOMOPI[iiiHUM rimoTeHy3u
i Hioro mpoekKIIii Ha rimoTeHy3y. Bucora npaMoOKyTHOTO TPUKYTHUKA, IPOBEIeHA
IO TIilIOTeHY3H € cepeIHiM IMPOmopI[iiHuM BigpiskiB, HA AKi 1T BHCOTA TiJIUTH
rimorenyay.

A
AH=~BH-HC
AC=+VHC-BC
AB=+BH -BC
B Cc



Zlo 3HaHb TSrHUCh, IoHave, 4o Hayk;
XTO pO3ymM Mae — He MO30JINTb PYK.
B ntoanHi po3ym OinibLL 3a BCE LiiHIM:

Bcesi cuna i kpaca oanHN — B HIM.

NIGATOP CAMOCbKUA
(np. 580 — 500 go H.e.)

HanBigomilla noctaTb 0ACTBA.
JaBHborpeubknin matemMmaTtuk, ginocod
i neparor.

3acHOBHUK lidaropincbkoro coway.
JocsarHeHHs ctocyBanucs:

* reoMeTpii; ® FapPMOHil;

e Teopiiyncen; e aCTPOHOMiIi.




Po3nin 3  Section 3

Po3B’a3dyBaHHAa = Rectangular
NPAMOKYTHUX Triangles
TPUKYTHMUKIB Solving

Po3B’a3aTn TPUKYTHUK — LIE O3HAYaE 3a KifibkoMa BigoMnMu
Moro enemMeHTamMm 3HamTK BCI iHLWI Moro enemeHTun. LLe no-
Had, ABa TUCAYONITTS TOMY Oy/10 CTBOPEHO OKPEMY HayKy npo
PO3B’A3yBaHHSA TPUKYTHUKIB — TPUTOHOMETPILO.

Y uboMy p0O3A4ini BM 03HANOMUTECSH 3 HANMPOCTILLNMM
BiJOMOCTSIMM LLiET HAYKM NPO PO3B’A3YBAHHA MPAMOKYTHUX
TPUKYTHUKIB.

§ 13 Teopema Midaropa | Pythagorean Theorem

§ 14 Mepnenpukynsap Perpendicular

i noxuna and Slanting Line

CuHyC, KOCUHYC i TaH- Sine, Cosine and Tangent
§ 1 5 reHc rocTporo KyTta npsi- of Rectangular Triangle

MOKYTHOro TPUKYTHUKA Acute Angle

Bnactueocri Acute Angle
§ 1 6 TPUrOHOMETPUYHUX Trigonometric
dyHKLIN rocTporo Kyta Functions Features

§ 17 Po3B’a3yBaHHS Rectangular
NPSMOKYTHUX TPUKYTHUKIB Triangles Solving

HABYAJIbHU NPOEKT
«MMPAMOKYTHI TPUKYTHUKN
B iCTOPUYHMX 3apavax»

EDUCATIONAL PROJECT
“Rectangular Ttriangles
in Historical Problems”




Ona yoro po3p’aA3yBatm
NMPSAMOKYTHIi TPUKYTHUKN?

IIpAMOKYTHI TPUKYTHUKU YaCTO BUKOPUCTOBYIOTh K MOJEJi peaJbHUX CHU-
Tyaliii, 110 iCHYIOTh B OTOYYIOUOMY HacC CBiTi.

PosB’s3yBaHHSA NMPAMOKYTHUX TPUKYTHUKIB BUKOPUCTOBYIOTH y (piswmiri,

KOJIM, HAIPUKJIA/,|00YUCIIOIOT CUIH |, JOCHLIKYIOTh | 3aJI0MJIEHHSA IPOMEHIB |,
BU3HAYAIOTh HAIIPAMU PYXY TOIIO.

Po3B’aA3yBaHHA TPUKYTHUKIB MIMPOKO BUKOPUCTOBYETHCA B TeXHIUHUX

HayKax, |B acTpoHOMii |, B Kpucrajorpadii, B MaTeMaTuili, |B reomesii |.

ITomipkyii, Ie e BUKOPHCTOBYIOTHh PO3B’A3yBaHHS MPAMOKYTHHX TPH-
KYTHHUKIB.

I3 poszminy Bu gisHaeTecd, AK BU3HAUUTU HEBiJOMi KyTHU UM CTOPOHU TPU-
KYTHUKIB 3a KiJIbKOMa BijoMuUMU iX ejieMeHTaM®, AK HNOOYAyBaTU MPAMUN
KYT i K BCTAHOBUTHU, YU MA€ 3aJAHUN TPUKYTHUK IPAMUN KYT.



§ 13 ‘ Teopema lNMidaropa

Teopema Iliparopa — oxHa 3 HAUIiKABIMINX 1 HAWBAMKJIUBIIIIUX TEOpPeM I'eo-
metpii. [foBoauTu Ii MosxkHA Pi3HUMU cIIOocObaMU, HaliKparlile — 3 BUKOPUCTAHHIM
BJIACTUBOCTEI MONIOHUX TPUKYTHUKIB.

“TEoPEMA | 29)

(Mibaropa.) Y npaIMOKYTHOMY TPUKYTHUKY KBaApaT rinoTeHy3un A0pPiBHIOE
cyMi KBagpartiB KaTeTiB.

AOBEOEHH4.

Hexait ACB — noBifbHUII NPAMOKYTHUI
TpuKyTHUK, a CH — Bucora, IpoBeaeHa
3 Bepminuu npamoro Kyrta C (maun. 183). Ilo-
suayumo: CB =a, AC=b, AB=c, AH =b,, b a4
BH = a,.

Ockimpku sAHC ~ sACB, To by:b=b:c, ,/ b @ B
sBigkm b2 = c¢b,. Ockinbku aCBH ~ 2ACB, H ¢
TO @, : a=a:c, 3BigKu a® = ca,.

Mau. 183

Omxe, a® +b” =ca, +cb, =c(a, +b,)=c?, T06-
to ¢®=a’+b% []

Teopema ITiparopa mae amory 3a 1BoMa Oy AbL-AKUMY CTOPOHAMY IPAMOKYTHOT'O
TPUKYTHHUKA 3HANTHU TpeTio. Hampukiaam, AKIMO KaTeTU TPUKYTHUKA TOPiBHIOIOTH

31i4, To itoro rimorenysa c =+/3° + 4> =5. Baaraii, AK1I[0 KaTeTu TPUKYTHUKA @ i b,
TO Itoro rimorerysa c=+a’+b’. Ko KaHo TimoTeHysy c i kKarer b, To ApPyrUi

karer a=+/c’ —b®. Hanpukjaz, SKII0 rinoTeHy3a TPUKYTHUKA JOPiBHIOE 52 cM,
a Karer 48 cM, TO APYrUil KaTeT

522 —48% =/(52-48)(52+48) =+/4-100 = 20 (cm).

“TEoPEMA | 30)

(O6epHeHa oo Teopemu lMidaropa.) Akw,o B TPMKyTHUKY ABC AB?=AC? + CB?,
TO KYT C LbOro TPUKYTHUKA NPAMUMA.
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AOBEAEHHS.

Hexait y aABC AB? = AC? + CB?. Ilpu- C
nycTumo, 1o Kyt C He nupamuii. Ilodyayemo
me ~ABC, y axkoro ZC=90° i CB, = CB

(mag. 184). Toxi B
AB, = \JAC?+CB? =\ AC? +CB? = AB. " 5
Tpurkyrauku ABC i AB,C piBHi 3a TphOMa

croponamu. Orike, LACB=/ACB, =90°. [] Maur. 184

3a momomoroio 1tiei Teopemu (obepHeHol g0 Teopemu Iliparopa), sHarouu
CTOPOHY TPUKYTHUKA, MOKHA BCTAHOBUTHU, UM MAE TPUKYTHUK OPAMUN KYT.

— ANK AONUTIMBUX :

Teopema lMiparopa — ogHa 3 HANBAXAMBILLINX | HAN- B C
BiOMILLINX TEOPEM EBKIIA0BOI reomMeTpii. Binomo GinbLue

Hexan mMaemMoO OOBINIbHUA MPSAMOKYTHUA TPUKYTHUK
i3 KateTamMu a, b i rinoTeHy30t0 . Ha KOXHIili CTOPOHI KBa- b
ApaTa 3i CTOpOHO0 ¢ 400yAyEMO Taknii TPUKYTHUK, SIK Ha
mMantoHky 185. YTBopuTbCSa KBagpaT 3i CTOPOHOI a + b.
BusHaummo noro nnowy ggoma cnocobamu:

Al D

1 Man. 185
S=(a+b)i S=4~§ab+cz.

Y pesynstati MatTMumMemo:

(a+b) =2ab+c?, a®+2ab+b?=2ab+c?, a+b? =c>

Ockinbku KBagpaTy BiApisKiB a, b, ¢ AOPIBHIOOTL MJ10-
LamM KBaapaTiB 3 TakuMm CTOPoHaMu, To Teopemy lida-
ropa 4acto pOopMyTh | TaK:

Mnowa kBagpaTa, No6GyA0BaHOIO Ha riNOTeHy3i
NMPSAMOKYTHOI0 TPUKYTHUKA, OOPIBHIOE CyMi noLy,
KBagpaTiB, Nn0o6ygoBaHMX Ha AOro KaTeTax.

S,+S,=S, (man. 186)

Man. 186
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v

Taknii MantoHOK Y4HSIM 30aBaBCHA CXOXUM Ha WwTaHu (man. 187), To X 3 gaBHix
Yyacis 0O HAC ANV NPUMOBKMU:

«[Tiparoposi WTaHLi darHi € y TPU KiHLi»;

IHWIi BGayaloTb y Takii KoHdIrypauii He WwTaHu, a copoyky (Man. 188), Tomy
NMPUMOBJAOTb: «XTO B copouu;i MNidbaropa — NigHOCH pykn Bropy».

Teopema lNidaropa npasunsibHa N1LLE B €BKIJOBI FEOMETPI, Y SIKii BUSHAETHCH
npasBunbLHOIO akcioma EBkniga.

Man. 187 Man. 188

SAMUTAHHS | 3ABAAHHA OJ19 CAMOKOHTPOJIIO

1. ChopmyaoiiTe 0O3HAKMW MOAIOHOCTI IPAMOKYTHUX TPUKYTHUKIiB.

2. HagepniTe mpuKJIagu IPOHOPIiHHUX BiAPISKiB y IPAMOKYTHOMY TPUKYT-
HuKy. ChopmymioiiTe iXHi BiIacTUBOCTI.

3. ChopmymnmwiiTe i moBenits Teopemy Ilidaropa.

4. CpopmyaioiiTe Teopemy, obepHeny no Teopemu Iligparopa.

5. §fIx sHaliTH rimoTeHy3y NPAMOKYTHOTO TPUKYTHHKA, AKIIO BifoMi ioro
KareTu?

6. Sk 3HaliTM KaTeT MPAMOKYTHOT'O TPUKYTHUKA, AKIIO BimoMmi iforo rimore-
Hy3a i gpyruii Karet?

BukoHAEMO PA3OM

0 3HalAiTh IepuMeTp PiBHOOEAPEHOTr0 TPUKYTHU- B
Ka, OCHOBa sIKOT0 AopiBHIOE 16 cM, a mpoBemeHa
1o Hel Bucora — 6 cM.

® Ockinbku gannit A ABC piBHoOenpennii (Mmasi. 189),
to AH = 0,5AC = 8 cm, LZAHB=90°.

3a teopemoio Iliparopa: A H ¢
AB?=AH? + HB?, AB? =64 + 36 = 100, AB = 10.
IMTykauuit mepumeTp: Mau. 189

P=16+2-10 = 36 (cm).
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3HaANAITh CTOPOHU IIPAMOKYTHIKA, BIIMCAHOIO B K0OJIO pagiyca 50 cMm, AKIIO
BOHU BimHOCATHCA 9K 3 : 4 (mai. 190).

HiaroHanb IPpAMOKYTHUKA, BIICAHOTO B KOJIO, € Iia- B

MeTpoM 1soTo Kosa. OToxe, rimoreny3a AC mpsAMOKYT-

Horo TpukyTHUKa ABC nopiBaioe 100 cm. Ockinbku

ioro KaTeTu mpomopIritiai yuciaam 3 i 4, To ixui mo- A Cc

B)KUHU JOPiBHIOOTE 3Xx i 4x, Ie x — OesKe UuCJIO. 0

3a Teopemoro ITiparopa (3x)% + (4x)? = 1002, sBigKu

25x% =10 000, x% = 400, x = 20. 3x = 60, 4x = 80. D
Or:xe, cropoHu npaAMorkyTHuKa 60 cm, 80 cm, 60 cm

) Mam. 190
i 80 cm.

3A0AYI | BIPABU

BUKOHAMUTE YCHO

564.

565.

566.

567.
568.

569.

3HAUAITh TiTOTeHY3y IPAMOKYTHOTO TPUKYTHUKA, SIKIIO HOT0 KaTeTH [10-
PiBHIOIOTH:

a)3cmidem; 6) 1 omi 2 agm; B) cic.

3HaAWAITH KaTeT MPAMOKYTHOTO TPUKYTHUKA, AKIIIO MOTO TioTeHysa i Apy-
TUH KaTeT OOPiBHIOIOTH:

a)bcmidcem; 6) 10 amil om; B) ci a.

3HalIiTh HEBiJOMi CTOPOHU TPUKYTHUKA, BUKOPUCTOBYIOUM TAOJIUITIO, STKIIIO
a i b — rareTu IPAMOKYTHOI'O TPUKYTHUKA, a ¢ — HOr0 rimoreHysa.
1 2 3 1 3 0,5
b 2 3 4 b
c J5 J19 1

3a mangorkoM 191 3HAHAITL HEBiTOMi CTOPOHU TPUKYTHUKIB.
Busuauarouu Bug TpuKyTHUKA 3i cropomamu 10 cMm, 24 cm i 26 cMm, yueHb
miprye: «Ockinmbprm 102 + 242 = 676 = 262, To 3a Teopemoro Ilidparopa rmeit
TPUKYTHUK OPAMOKYTHHUI». U1 OIpaBUIBHO MipKy€ YUeHbB?

CTOpOoHM TPUKYTHUKA HOPiBHIOWTH 6 M, 8 M i 10 M. Yu nIpAMOKYTHUI Iieit
TPUKYTHUK ?

30°

a 0 8 2

Maua. 191
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570.

571.

572.

573.

574.

575.

576.

577.
578.
579.
580.
581.
582.
583.

584.

585.

586.

SHAUAITH TiTOTeHYy3y IPAMOKYTHOTO TPUKYTHUKA, AKIIIO HOr0 KaTeTU I0-
piBHIOOTL: 1) 9 Mi 12 ™m; 2) 12 cm i 16 cm; 3) 3a i 4a.

SHAUAIT, KaTeT HPAMOKYTHOT'O TPUKYTHUKA, AKIIO iHIIL HOro CTOPOHHU
nopiBHIOIOTE: 1) 5 Mi4dM; 2)13cmil2cm; 3) 1Tm i 15m.

SHAUAITh KaTeTU IPIMOKYTHOI'0O TPUKYTHUKA, AKIIO HOT0 TilloTeHy3a I0-
piBHIOE 5 cM, a omuH i3 KyTiB 60°.

3aIoBHITH MOPOMKHI KIITUHKY TAOJUIi, AKIINO @ i b — KaTeTu IPIMOKYT-
HOT'O TPUKYTHUKA, 4 ¢ — MOTO TilloTeHy3a.

a 5 8 7 9 11 12 13
b 12 40
c 17 25 61 37 85

Touka M neRXuTh ycepeauti nmpamoro Kyta ABC wua Bigctani 5 cmi 12 cm
Big #oro ctopiH. 3HaiaiTs BM.

CTopoHU MPAMOKYTHHKA AOPiBHIOIOTH 32 c¢cM i 60 cm. 3HaiiaiTs foro mia-
TOHAJIb.

3HaNIITh CTOPOHU MPAMOKYTHUKA, SKIIO:

a) omHa 3i cropiu mopiBHioe 12 cMm, a miaroHass 13 cwm;

0) miaronasnp mopiBHIOE 12 cM i yTBOpIOE 3i cTopoHOIO KyT 30°;

B) miaronasib mopiBHioe 10 cMm, a KyT Misk miaroHamamm 60°;

r) omHa 3i cTOpiH yaBiui GinbIlla 3a APYTY, a AiarToOHAJb AOPiBHIOE 5 CM;
I) oxHa 3i cTOpiH MOpiBHIOE 8 cM, a Apyra Ha 4 cM MeHIIIa 3a IiarOHAJb.
3HalIiTh BUCOTY PiBHOCTOPOHHBOTO TPUKYTHUKA, KIITO HOTO CTOPOHA J0-
piBHIOE a.

3HalIiTh CTOPOHY PiBHOCTOPOHHBOTO TPUKYTHUKA, AKIIO HOTo MemiaHa
JIOPiBHIOE m.

Karet piBHOGEAPEHOr0 IPAMOKYTHOTO TPUKYTHHKA JOPiBHIOE a. SHAHTITH
fioro rimoreHysy.

Timorenysa piBHOOEAPEHOTO IPAMOKYTHOTO TPUKYTHUKA HOPiBHIOE c. 3HAT-
IiTh OT0 KaTeTu.

3HalIiTh BiAHOIIIEHHA AiaroHAJi KBaJpaTa A0 HOTro CTOPOHH.

Hiaronasi pom6a 10 m i 24 m. 3HalgiTe #Oro CTOPOHU.

VY Kojo pagiyca 34 cM BIMCAHO IPAMOKYTHUK, BiTHOIIEHHS CTOPiH AKOTr0
8 : 15. 3uaiigiTh mepuMeTp NIPAMOKYTHUKA.

3HalIiTh KaTeTu NPAMOKYTHOTO TPUKYTHUKA, AKIINO BOHU MPOIOPIiiHI

yucyaam 2 i 3, a rimoTeHysa I0OpiBHIOE 2413.

KareTu npAMOKYTHOTO TPUKYTHHUKA JOPiBHIOIOTEL 7 ¢cM i 24 cMm. 3HAHIITH
pamiyc ommmcaHOro KoJa.

OauH i3 KaTeTiB NPAMOKYTHOTO TPUKYTHUKA NOpiBHIOE 6 cM, a MexmiaHa,
IpoBeAeHa OO0 TilloTeHy3u, 5 cM. S3HAUAITH IePUMeTP TPUKYTHHUKA.
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587. ¥V piBHOOenpeHOMY TPUKYTHUKY 3HAUIITH:

a) BUCOTY, IIPOBeeHY IO OCHOBU, SKIIO OiUuHa CTOPOHA i 0CHOBA BiAIOBiAHO
mopiBuioTs 26 cm i 20 cm;

0) OiuHy CTOPOHY, SKIIIO OCHOBA i BUCOTA, ITPOBEeHA 10 Hel, JOPiBHIOIOTH
BimmoBizuo 10 cm i 20 cm;

B) CTOPOHHU, AKINO GiuHA CTOPOHA BiAHOCUTHCA JO OCHOBU AK 5 : 6, a BU-
cora, IIpoBejJieHa 0 OCHOBHU, HOPiBHIOE 12 cM;

r) GiuHYy CTOpPOHY, AKIIIO OCHOBA JOPiBHIOE 6 cM, a KyT Ipu OCHOBi 45°.

588. OcuoBu piBHOOGIUHOI Tpamnerrii gopiBHIOIOTL 11 c™ i 59 cMm, a 6iuHa cTOpoHA
25 cMm. 3HalgiTh BUCOTY Tpamelrii.

589. V¥ koui paziyca 17 ¢cm mmpoBeeHO XOPAY 3aBAOBKKU 16 cMm. 3HalgiTh Big-
CTaHb BiJ IMeHTpa KoJjia 10 XOPIU.

590. Xopna AB i mepneHAUKYJIAPHUN A0 Hel paxaiyc
OC meperunaioTbesa B Toulli K. 3Haigite AB,
akmo OK =9 e, KC = 32 cm.

591. Jlns TpaHCHOPTYBaHHSA MaTepiasiiB Mimk TBOMA
habpuuyHUMY OYIiBIAMU CIIOPY/IYKEHO MOXUIUHA
JK0JIO0, KiHIIi AKOT0 PO3MIIleHO Ha BUCOTI 8 M
i 8 m. Bigcranp mik OymiBaavmu — 10 m. OG-
YUCJIITh JOBXKUHY K0J004a.

592. Hiamerp Komomu 12 cm. Hu moxxHA 3 i€l Kooqu

BUTeEcCATU KBaZpaTHUi Opyc i3 pebpom: a) 10 cm;
6) 8 cm? Mau. 192

593. llepeBo HagIOMUJIOCHL Ha BUCOTI 6 M, i fioro
BepIlIMHA BIajia HA 3eMJIIO Ha BigcraHi 8 m Bix

croBOypa (maj. 192). Akoro 6ysa Bucora gepena? B

594. Bigcraus MixK gepeBavu 3aBBUINKU 13 Mi 27 m
nopiBHIOE 48 M. 3HAWIITh BiicTaHb MisK BepIIu- A B
HaMH" JepeB.

595. KpoxsoBa (pepma mae kpokBu ABi BCmo9m 4 D C
i mporiu AC 3aBmoB:xkKu 14 M. Busuaure BucoTy
¢bepmu BD (man. 193). Mau. 193

596. 3a manrroukoM 194 sHalixiTe HeBigoMi enemenTH X i Y.

X
3 5
y 26 y
y n
x 29

30 11

a 0 8 2
Mauxa. 194
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597.

598.

599.

600.

601.

602.

603.

604.

605.

606.

607.

608.

609.

610.

611.

612.

613.

614.

3HaUAITH pagiyc KoJjia, BINCAHOTO B TPUKYTHUK 3i cropoHamu 10 cm, 10 cm
i12 cm.

3HAUAITh IepUMeTp MPAMOKYTHOTO TPUKYTHHKA, SKIIO MOTO rimoTeHys3a
mopiBaioe 20 cMm, a pagiyc BImcaHoro KoJja — 4 cM.

Biuna cTropoHa piBHOOEIpPEeHOr0 TPUKYTHHKA HA 8 cM OijbIlla 3a BHUCOTY,
OPOBeIeHYy 10 OCHOBU. SHAWUMITH IePUMETP TPUKYTHHKA, SKIIO OCHOBa
mopiBHIOE 24 cM.

Bidxpuma 3adava. 3HaiAiTh IepuMeTp TPUKYTHUKA, AKINO ABi iforo
CTOPOHU JNOPiBHIOIOTH 12 ¢cM i 16 ¢cM i TPUKYTHUK € ... .

Karer npaMoOKyTHOTO TPUKYTHUKA TOPiBHIOE 28 1M, a Pi3HUILA IBOX iHIITUX
cTopiH 8 nm. 3HAUAITH, IEPUMETD TPUKYTHUKA.

Karetu npAMOKYTHOTO TPUKYTHUKA AOPiBHIOOTE 9 cMm i 40 cm. 3HAHAITE
paziycu BOMCAHOTO W OIIMCAHOTO KiJI.

Karetu npaMOKyTHOroO TPUKYTHUKA JOPiBHIOITL 6 cM i 8 cM. 3HAWAITE:
a) MeJiaHU TPUKYTHHKA; 0) BUCOTY, IIPOBEAEHY M0 TilIOTEHY3MU.

Ha xareri BC npamoxyTtaoro aABC 3 rinmorenys3oi AB = 50 cMm B3ATO TOU-
Ky M tary, mjo AM =41 cmi CM : MB = 3 : 7. 3HaiifiTh KaTeTu TPUKYT-
HUKA.

OcHoBuU piBHOOIUHOI Tpamerlrii fopiBHIOIOTL 22 c¢M i 42 cMm, a 6iuHa cTOopoHa
26 cm. 3HanmiTh, miaroHasi Tparmerrii.

3HAUAITH AiaroHaJi MPAMOKYTHOI TpameIlii 3 ocHoBaMu 3 ¢cM i 6 cM Ta Ky-
Tom 120°.

HoBenmiTh, 1110 B IpAMOKYTHIHM Tparmernii pisHUIlA KBaapaTiB aiaronajeit
JIIOPiBHIOE Pi3HWUIII KBaJpaTiB OCHOB.

Y npAMOKYTHi# Tpalerlii MeHIIIa OCHOBa JOPiBHIOE 1, a 6ijbIia OiuHa cTOpoHAa
i meHIIa HiaroHaab JOPiBHIOIOTH II0 1. SHANUAITE OLJIBIITY AiaroHAJIL TPAIIeIlii.
3HaWAITL pajiyc KoJia, BIIMCAHOTO B PiBHOOIUHY Tpamellilo 3 OCHOBaMU
4cmil6 cm.

3HalgiTh OCHOBM Tpamelii, BOucaHol B KOJIO,
AKIIO OiuHa cTopoHa i giaroHaab BigmoBimHo mo-
piBHIOIOTE 6 cM i 8 cM, a IeHTpP KoJa JeKUTh Ha
OinbIIIil cTOPOHI Tpamerrii.

Paniycu gBoX KOHIIEHTPUYHUX KiJI TOPiBHIOIOTH
ri2r. 3HalAiTh JOBKUHY XOPAU OiJIBIIIOTO KOJIA,
AKa TJOTUKAETHCA O MEHIIIOTO KOoJa.

V¥ wkouti pagiyca 15 cm mpoBefieHO ABi mapaJjieabHi
xopau 3aBHoB:xKu 18 cm i 24 cm. 3HakgiTh Bin-
CTaHb MiK Xopaamu. Po3riigHbTe 1Ba BUIIAIKU.
3 JucTa KepcTi BUpisasiu KPyru, JOTUYHI OJUH
mo oxguoro (maja. 195). 3umaiigiTe BigcTamb MixK
OpAMUMU, HA SKUX PO3TAIIIOBaHi IeHTPU KPYTiB,
AKIITO JiaMeTp KOMKHOTO Kpyra JopiBHIOE 28 cM.
Bigcranb MixK menTpamMu 1BOX KiJ, pagiycu AKUX
10 cm i 17 cm, gopiBuiOE 21 cm. 3HaAiAiTh HO-
BYKUHY CILJIBHOI XOPAHU.

YD
S NN
NN

Mau. 195
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617.
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Pagiycu nBox Kij, 110 mepeTuHAaOThCA, JOPiBHIOIOTL 13 cM i 15 cM, a cIrijs-
Ha xXopza mopiBHioe 24 cM. S3HAWIITHL BiAcTaHb MiMK IMeHTpaMu Ki.

Koua pagiycis 8 cm i 18 cM goTUKAaOTHCA 30BHi. SHANIITH JOBXKUHY CIILIb-
HOI 30BHIiIIIHBOI JOTHUYHOI.

Pagiycu mgBox xin mopiBHIOIOTE 2 ¢M i 8 cM, a BigcTamp MixK ixHiMu IeH-
Tpamu 15 cM. 3HAHAITH HOBMKUHY CIiJBHOI: a) 30BHINIHBOI HOTHUUYHOI;
0) BHYTPIiITHBOI JOTHUYHOI.

. Karetu mpAMOKYTHOTO TPUKYTHUKA MOPiBHIOKTH a i b. 3HaUAITH BUCOTY,

MPOBeIeHY 3 BEePIIUHU IIPSAMOTO KyTa.

. 3uaiigits Bucotry BH ~rABC, akmio AB = 13, AC = 14, BC = 15.
. Y IpAMOKYTHOMY TPUKYTHUKY KaTeT 3aBIOBKKU 18 CM JIEXKUTH IIPOTU

Kyra 15°. 3HaiigiTh JOBKUHY APYroro Karera.

MeIiaHU TPAMOKYTHOTO TPUKYT-
HUKa MeHIITUH Bii CyMU KBaJpaTiB
iHImmx ioro memiax y 5 pasis.

KiB poamilmeHo, AK IIOKa3aHo Ha
mMaaoHKY 196. 3HaiigiTe BigHo-
mreHHs1 OA : ON, SKIIO BCi TaHKHT
namanoi ABCDEFKLMN — pisui 0

Bigpisku i OA = 2AB. Mau. 196

MPAKTUYHE 3ABOAHHS

623.

IligroryiiTe mpeseHTAallil0 HA TEMY:
1. ITiparop CamocsKmii i fioro Teopema.
2. Maremaruuni 3gooyTku B ko ITiparopa.

624.

625.

3HalmiThF KyTH IapajejorpaMa, AKI[o oguH i3 Hux Ha 100° meHmuit Big
CYMU TPBOX iHIINX KYTiB.

Hamo onykanii votupukyTHuk ABCD, y akoro AB=AD =3 cm, CB=CD =
=4 cm i 4B = 90°. [MoBexiTh, 110 B HboMY KyTu B i D piBHIi, a miaronaJi
neprneHAnKYJAAPHI. Un MOKHA HABKOJO TAKOTO YOTUPUKYTHUKA OMUCATH
KoJyio? SKIo MosKHA, TO AKMH Y HBOrO Pamiyc i Je posTallloBaHUU HOT0
meHTp? Yu MOKHA B TAKWI YOTUPUKYTHUK BOUCATH KoJs0o? SIKIMO MOKHAa,
TO 3HAWAITHL HOT0 pamjiyc.

YRKaKiTh, BUJ TPUKYTHUKA, SAKIIO HOTO KYTU MPOIOPIIitiHi yucaam: a) 2,
315;0)5,518;38)3,31i6.

Hos:xxuHa TiHi Jfogmau 3poctom 1,8 M mopiBHIOE 2,5 M. 3HAWAITL BUCOTY
IepeBa, TiHb BiJ AKOro 3aBHoB:XKKu 10 M.
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Sk Bu BiKe 3HaETe, ABi IPAMI HA3MBAIOTH MEPIEHINKYIAPHUMA, STKIIO BOHU
MepPeTUHAIOTHC i IPAMUM KyToM. JKIIO HeplIeHAuKYJIAPHI Ipami a i b mepe-
TUHAIOTHCA B Toulli C, a Ha IPAMIA a B3ATO OOBLIBHY TOUKY A, To Bigpizox AC
Ha3WBAIOTh MEePHEeHAUKYIAPOM, ONYIIeHUM 3 TouKu A Ha npamy b (man. 197).

A
o TOXMJIa
a .
OPOEKITisa
A OXMJIOL
b ul b
C C B
Ma. 197 Mai. 198

Hexait AC — nepneHOuUKyJaap, omyineHud 3 A Ha mpamy b, a B — 0yab-
AKa Touka Iiel mpsmoi, Bigminaa Big C. Bimpisok AB Ha3uBaOTh IMOXHJIOKO,
TIPOBEIEHOI0 3 TOUYKW A /10 TpsaMoi b, TouKy B — 0CHOBOIO mOXmJioi, a Bigpi3ok
CB — mnpoekiiiero nmoxuaoi AB Ha nipamy b (ma. 198).

SKmI0 3 ogHiel TOUKM OO0 SKOi-HeOyab mpsaMoi mpoBecTu moxuiny AB i mep-
neuguKyaap AC, To BOHI PasoM 3 IIPOEKI[i€I0 IIOXMJIOL YTBOPATD HPAMOKYTHHHA
TpuKyTHUK ABC. ¥ 7 KJjaci 0yJio HOBeIeHO, II[0 B KOYKHOMY IIPAMOKYTHOMY
TPUKYTHUKY TilloTeHy3a OijbIlla KOXKHOIO 3 KaTeTiB, TOMY:

e KO)XXHa nmoxusa AoBLUa 3a NepneHauKynsap, npoBeaeHuin 3 TiET camoi
TOYKM Ha Ty camMmy Npsimy;
* MpoeKLis NOXMUNOoi KOPOoTLUA Bif, caMOi NOXUNOI.

I3 03HaK pPiBHOCTI IPAMOKYTHUX TPUKYTHNUKIB BUILJINBAIOTh TAKi TBEPAKEHHA:

° SKLUO 3 OAHIET TOYKM A0 TiET caMOol NPAMOI NpoBeAeHo ABi piBHI noxwui,
TO IXHi NPOEeKLiT piBHi;

° SKLLO PiBHi NPOEKLiT NOXUnX, NpoBeAeHUX 3 OAHIET TOYKM A0 TIiETI caMorl
npaAMOI, TO i Wi noxwui piBHi.

3 Teopemu Iliparopa BUIIMBAIOTH IIe ABA TBEPIKEHHI:

e GKLLO 3 OAHIET TOYKM A0 NPAMOI NPOBEAEeHO ABi NoXui, To 3 HUX GinbLua
Ta, NpoekLisa 9Kol GinbLua;

e GKLLO 3 OAHIET TOYKU A0 NPAMOI NPOBEeAeHOo ABi Noxuni, To 6isiblia no-
Xuna Mae GinblLuy NpoekKLito.
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Tomy 110 3a Teopemoro Iliparopa AB% = AC? + CB?. TakuM 4MHOM, IIPU CTA-
gomy 3uHaueHHi AC (ogHOro Karera) uum Oijbiie 3Hauenusa CB (gpyroro xarera),
TuM Oisbie i 3HaueHHA AB (TinoTeHy3u), i HaBIaKU.

Ilpuxnad. Hexaii y nABE AC — niepueHIUKynIap, a AB i AE — noxwuui, 1Ipo-
BeneHi 3 Touku A no npsamoi BE (mai. 199). Toxi aximo AB < AE, toi BC < CE.

BaxuauBy ponb Binmirpae kym mix noxunoiro i ii npoexyicio. Ha manioHKY
200 e kyT B — KyT Mixk moxuioio AB i ii mpoekiriero BC. Bin 3aB:xau 6ijib-
muit 3a 0° i menmuii 3a 90°.

A A
B C E BAC

Mam. 199 Maug. 200

— AN gonnTtianmBux )

MepneHankynsp i noxuna Ta ixHi BNacTMBOCTI BUKOPUCTOBYIOTLCS Y OyAiBHM-
LTBi, Ha TpaHcnopTi, y nobyTi Towo (man. 201).

Man. 201

3BEpHITb yBary, WO MOHATTS «NepPneHauKynsap», «<NoXuna», «<npoekL,is NoXunoi»
po3rsaaaloTh i B NpocTopi. Po3rnsHeTe kKy6, 306paxeHunin Ha MastoHky 202,

KoxHa 3 1noro rpaHen — kBagpart. Tomy C,C L CD
i C,C L CB. Kaxytb, wo C,C — nepneHankynsp
0o nnowmHn ABCD, C,D — noxuna, a CD — npoekuijs
uiei noxunoi Ha nnowmHy ABCD.

YoTtupukyTHuk BB,D,D — NpSAMOKYTHUK (4OMY?).
Y HbOoMy B,B — nepneHankynsap oo nnowmHn ABCD,
B,D — noxuna, a BD — npoekujs Liei noxusoi Ha nno-
wyHy ABCD. TNoamBiTbCS YBaXHO HA MATIOHOK | Ha-
3BiTb iHWI NEPneHaAnKYNapn i NoOXuni 40 MIOWUHN
ABCD. CnipobyiiTe HaBeCcTu npuknag neprneHanky-
ngapa, noxmnoi Ta ii npoekuji oo nnowwHn BB,C,C. Man. 202
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SAMUTAHHS | 3ABOAHHA 0N CAMOKOHTPOIJIIO

e

o

SAxi npAMi HasWBaIOTH MEPIEHIANKYIAPHUMU?

IITo Take mepunergurkyaap? Iloxuma?

ITosicHiTh, IIT0 HA3WMBAIOTH MPOEKITI€I0 MOXIJIOL.

CKiJIbKU PiSHUX MOXUJIUX MOJKHA IPOBECTH 3 JAHOI TOUKHU OO IIPIMOi?
A CKiJBbKU IepneHInKYIAPiB?

K 3ameXuTh HOBYKMHA MOXUJIOL Bif il mpoexIrii?

BukoHAEMO PA3OM

©

SHaAUIITh HOBXKUHY IIOXMJOL, AKIIO AOBMKMHA Ii mpoekmii mopiBHioe 17 M,
a KyT Misk HUMHU 60°.

Axmo moxmaa BA, ii npoekiia BH i Kyt misk aumu ZABH =60°, To
ZA =30° (man. 206).

A karer BH, akuii JeXuThb npotu Kyrta 30°, mopiBHIOE MOJIOBUHI rimore-
nysu. Tomy 1mykama goB:KuHa moxuioi AB = 2 - BH = 34 (m).

I3 Touku A, 110 JIe:KUTh Ha BiactaHi 8 cMm Bim mpamoi a, mo miei mpamoi
IIPOBENEHO ABi MOXWJIi, MOBKUHU AKUX AopiBHIOOTb 17 cm i 10 cm. 3Haii-
IiTh BigcTaHb Misk ocHoBaMmu moxmiamX. CKiJIbKM pPo3B’si3KiB Mae 3amaua?

Binpasy sayBamkumo, 1110 3ajaua Ma€ IBa PO3B’SI3KU, 3aJIe}KHO BijJ TOTO, AK
posmimeni moxuii BigHOCHO meprneHauKyaapa OA (max. 207, a, 0).

3 AAOB 3a teopemoro Iliparopa suaiimemo OB:

OB? = AB? - AO?,

OB%? =172 — 82 =289 — 64 = 225, OB = 15 (cm).

Amnasoriuno 3 AAOC suangemo OC:

0C? = AC? - AO?,

0C?=10%2-82=100 - 64 = 36, OC = 6 (cm).

Toni BC = BO + OC = 21 cm (y Bunazgry a) i BC = BO — CO =9 cwm (y Bu-
magky o).

A

17/ g| \10

60°
17 B o ¢C

Mau. 206 Maun. 207
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SAOAUI | BIPABU

BUKOHAMTE YCHO

628. HassiTh: a) mepneHaukyasapu go npamux AO, BO,
AB; 6) moxuai go npamux AO, BO, AB, 3o00pakeni B
Ha MaJoHKY 203.

629. CkifbKU piBHUX MEPIEHINKYIAPiB MOKHA IIPOBECTHU
yepes JaHy TOUKY M0 AAaHOI mpaAMoi? A 3 7aHOI TOUKHU
IO maHOI mpAMOi?

630. 3 Touxku A 50 IPAMOI @ IPOBEAEHO IEePUeHINKYIAD ¢
AH i noxuny AB saBnoB:xkKu 30 cm. KyT Mim HuMu
30°. 3HaiigiTh DOBKUHY IPOEKIIil 1miei moxmiIoi. / A

631. IlpoekIiia moxmioi, mpoBegeHoi 3 A Ha mpAMY 4,
nopiBHIOE 40 cM i yTBOPIOE 3 MOXMJIOID KyT 45°. Maur. 203
3HaWmiTh BimcTaHb Big ToukKu A 10 mpsaMmoi a.

632. ITosuaure B 3omuri Touku A, B, C i npamy a, K
Ha MagdioHKy 204, i mpoBediTh 3 Ha3BAaHUX TOUOK
MePIeHIUuKYJIIPU I0 d.

633. 3 Touku P 10 mpsaMOi p IPOBEIEHO MEePIeHANKYIAD
PK i moxuny PM, KyT Mizk axumu 45°. 3HalgiTh
IOBXKMHY moxujoi Ta il mpoexirii, aximo PK = 37 cm.

634. 3 Touku A, Bigmaaenoi Big npsmoi a ma 10 cMm, mpo- Max. 204
BeIeHO MOXUJIY Iig KyToM 60° 1o mpsamoi a. S3HauIiTh
IOBYKUHY IMOXMJOI Ta i1 mIpoeKIlito Ha IPAMY a.

635. M — BuyTpimHaa Touka npamoro Kyra ABC. Ilpoekii Bigpiska MB Ha
CTOPOHU KyTa MTOPiBHIOIOTE 9 cMm i 12 cm. 3HaMmiTh BigcTaHb Big Touku M
IO BepIIUHU KyTa.

636. ABC — piBHOCTOPOHHIi# TPUKYTHUK 31 cTOpoHOIO a. IlobyayiiTe MpoeKIlito
CTOPOHM TPUKYTHHKA HA HPAMY, Ha AKill JeKUTH iHIIIA HOro CTOpPOHA.
3HAHITh JOBKUHY IIiel IpoeKIii.

637. Cropouu TpurkyrtHuka gopisamooTs 10 cm, 10 cm i 15 cm. 3HaiigiTes mpo-
eKI[il0 MEeHIIIOI CTOPOHMW TPUKYTHUKA Ha NPAMY, AKill HaJIeXKUTb HOTO
OisbIia cTOpOHA.

o
°ty

e

638. Tourka M rkyra ABC piBHOBigmajeHa BiJ iOoro CTOPiH. B
HoBexniTs, 110 poeKIrii Bigpiska M B Ha CTOPOHU KyTa
piBHi.

639. OA i OB — pagiycu oxHoro xosa, ZAOB=60°. BHaii- A

IiTh BimmomeHHs pagiyca OA mo fioro npoekirii Ha OB.
640. 3HaiiaiTe KyT MiK paZiycaMu KoJa, SKII0 IPOoeKIlisa
OJTHOT'0 3 HUX Ha APYTUU CTAHOBUTH UETBEPTY YACTUHY
miamerpa (maia. 205). Mau. 205
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641.

642.

643.

644.

645.
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Cropona AB piBHOCTOPOHHBOTO TPUKYTHUKA C
ABC nopiBHIOE a. 3HAUAITE 11 IPOEKITiI0 Ha
npamy, AKifl HajgexuThb Bucota BH 1mboro

TPUKYTHUKA.

IIpoekmii KaTeTiB Ha rimoTeHY3y HPAMO- A B
KYTHOTO TPUKYTHHKA MOPiBHIOIOTHL 2 CM 2 H 18

i 18 cm. 3HalgiTHL yCci TpU BUCOTH TPHU- Mau. 206

KyTHUKA (Mai. 206).

KareTu npsasMOKyTHOro TPUKYTHUKA AOPiBHIOIOTEL 15 cMm i 20 cMm. 3HaiigiTs
ix mpoekIrii Ha rimoTeHyay.

3HaWIiTh mpoeKIlifo 0iuHOI cTOpoHU pPiBHOOIUHOI Tpameliii 3 ocHOBaMUu
30 cm i 60 cm Ha ii GiIBITY OCHOBY.

Biuna cTopoHa MPAMOKYTHOTO PiBHOOEAPEHOTO TPUKYTHUKA TOPiBHIOE A.
3HaUAiTH 11 TPOEKI[ito Ha TimoTeHy3y TPUKYTHUKA.

646.

647.

648.

649.

650.

VKaKiTh 3HAUEHHS BEJUYNH y IIOPOKHIX KJIITMHKaX TaOmuIli, AKImo A,
a i m — BiATIOBiZHO MEPIEHAMKYJIAP, MOXUJA Ta Ii IIPOEKI[isd Ha AeAKY
opAMYy, a 00 — KYT MiK moxwuJiioio Ta ii mpoekiieo (maa. 207).

h 2 4 8
a
a 4 6 10 h
m 3 4 7
m
o 60° 45° 30° Mau. 207

Touka K — cepenuna cropoHu AB kBaapata ABCD. 3HalaiTh mpoekIrii
BimpiskiB KB, BC i CD ua npamy KC, akmio AB = 9.

CTOopoHU TPUKYTHUKA AOPiBHIOIOTH A, 2a i 2a. 3HANAITh MPOEKIlil Ha OOHY
0iuHY CTOPOHY IBOX iHINIMX CTOPiH TPUKYTHUKA.
3adavwa Bxackapu. KBiTKa JIOTOCA TIDU BEpTH- §A%
KaJbHOMY IIOJIOJKeHHI cTebja migHiMasach Han

BOJIOIO HA 2 dyra. Bitep Bigxuaus ii Ha 2 pyTu

BiJl momepeaHBOTO MOJIOXKEHHA (110 TOBEPXHi BO-
nu). Ilicas mboro KBiTKa JI0TOCA ONMMHUIACH Ha-
piBHi Bogu. BusHauTre riaubuHy o3epa B IILOMY
micmi (man. 208).

Xopaa CK ginuTh NepIeHINKYJIAPHAH i1 giaMmeTp
KoJia Ha Bigpisku AH =18 cm i HB = 8 cm. 3Ha-
nmiTe: a) Bigcraumi Bim C mo A i B; 0) mpoekirii
BigpiskiB AH na AC i HB ua CB.

Mau. 208
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651.

652.

653.

654.

Poapin 3. Po3B’13yBaHHA NPAMOKYTHUX TPUKYTHUKIB

AH i HB — mpoekiii kareriB TpukyTHuka ABC Ha rinorenysy AB. AK
i PB — ix mpoekiii ma kareru AC i BC. 3uatigites Biguomenus AK : PB,
ako: a) AC = b, BC = a; 6) £B = 30°.

3adaua JI. ITidancvrozo (XII-XIII cr.). [IBi BexKi, 0gHA 3 AKUX 3aBBUIIIKU
40 ¢dyris, a apyra — 30 @yriB, posramioBani Ha Bifgcrauni 50 QyTiB ogHA
Bix omguoi. o KpuHUIL, 1m0 OyJja MiK HUMH, OMHOYACHO 3 KOMKHOI Bexi
3JjIeTijia mramka. Pyxamouncsh i3 04HAKOBOIO MIBUAKICTIO, BOHU IPUJIETIIN
10 KPUHUIIL OSHOYACHO. SHAWIITH BiACTaHb BiJ KPUHHUIN 0 HANOIMMKUIOI
Bexi (y pyrax).

IIpoexiItis cTopoHN IPAMOKYTHHKA Ha OTO AiaroHAJIb CTAHOBUTH TPETUHY
miaronaisi. K BiZHOCATHCS CTOPOHU IPSAMOKYTHHKA?

IleprieHAVKY AP, OMYIIIEHNH 3 BEPIINHY IPAMOKYTHUKA Ha MO0 JiaroHaJIb,
minuTk i y BigHOMIIEHHI m : n. K BigHOCATHCA CTOPOHU IPAMOKYTHHKA?

MPAKTUYHE 3ABAAHHS

655.

Jlimitika mepeMimniaeTbcA Tak, IO OOUWH ii KiHeNb
JeKUTHh Ha ONHIN CTOPOHI mpAMOro KyTa, a Apy- \
rui — Ha apyriii cropoHi (Mmai. 209). Ak npu 1160- \
My IepeMimiaeTbcsa cepeanHa JiHinku? Ax 3mi-
HIOIOThCA IIPOEKIii gimifiku Ha cTopoHu KyTta?
3’acyiiTe 1e, mepeMilampuu JiHiIIKY B IpAMOMY \
KyTi cToja.

Mau. 209

656.
657.

658.

659.

660.

Kareru npAMOKYTHOIO TPUKYTHIUKA LOPiBHIOIOTEL 16 cMm i 12 cm. Busuaure
MeniaHy, IPOBeAEHY IO TiIOTEHY3MU.

Y piBHOOeIpeHOMY TPUKYTHUKY OiuHa cTOpoHA HopiBHioe 17 cM, a oCHOBA
16 cm. O0UHMCIiTL BHCOTY TPUKYTHUKA.

Buszaure cTopoHu piBHOOEAPEHOI'0 TPUKYTHHKA, AKIIO HOro BHUCOTa [I0-
piBHIOE 35 cM, a OCHOBa BimHOCUTHLCA A0 OiuHOI cTOpoHU AK 48 : 25.
HoBexnits, 110 giaronasi piBHOOiuHOI Tpanenii gigATs i1 HA 4 TPUKYTHUKH,
IBa 3 AKMUX piBHOOeApeHi, a ABa — piBHI oguH OZHOMY.



rOCTporo Kyta npaMokKyT-

§ 15 CUHYC, KOCUHYC i TaHIreHC
HOIo TPUKYTHMKA

SAKIo B IPAMOKYTHOMY TPUKYTHUKY KYT ZOPiBHIOE
30°, To, 3HAIOUU TiMlOTEHY3y C, HEBaKKO BUSHAUUTU
KaTeTu: ONUH i3 HUX JMOPiBHIOE ITOJIOBUHI riIloTeHysu,

a OPYyruil JIeTKO 3HAXOAUTHCA 3a Teopemor Ilidaro- A,
pa. A dK, 3HAIOUMU TilIOTeHYy3y, 3HAUTH KaTeTH, AKIIIO

TOCTPUH KYT NPAMOKYTHOTO TPUKYTHUKA AOPiBHIOE, A
HampukJgan, 25°? [[asa mporo Tpeda CKOPUCTATHUCS II0-
HATTAM CHHYCa UM KOCHHYcCa I[hOTO KyTa.

Bu B:ke smaeTe, 1110 JBa NPAMOKYTHI TPUKYTHUKU
moAibHi, AKIIIO TOCTPUH KYT OJJHOTO JOPiBHIOE TOCTPOMY B
KYTy OPYroro TPUKYTHUKA. S30KpeMa, AKUM Ou He OyB
rocTpuii KyT B, BinmoBigHi cTopoEU TpUKyTHUKIB ABC
i A;BC,, sobpakenunx Ha MaaioHKYy 210, mpomopIiiiini:

AC AC, BC BC, AC AL,
AB AB’ AB BA’  BC BC, '

Mau. 210

OT:xe, AKIIO ABA MIPAMOKYTHI TPUKYTHUKY MalOTh PiBHi rocTpi KyTu, To Bia-
HOIIIeHHS IX BiATIOBIZHUX CTOPiH 3aJIeKUTH TIJIBKU Bif Mipu mux KyTiB i He 3a-
JIXKUTD BiJl JOBXKUH CTOPiH. ¥ MaTeMAaTHUIIi TaKi BiZHOIIIEHHS BiZirpamoTh BaxK-
JIUBY POJIb, i B yCHOMY CBiTi iX HA3UBAIOTh OJHAKOBO: CUHYC, KOCUHYC, MAHZEHC.

CunycoM rocTporo KyTa IpsiMOKYTHOT'O TPUKYTHUKA Ha3UBAIOTh BiHOIIIEHHS
MIPOTHUJIEKHOTO KaTeTa A0 I'iloTeHy3!u.

Kocunycom rocrporo Kyra mpsaMOKYTHOTO TPUKYTHMKA Ha3WBAIOTh BiJHO-
IIeHHA IIPUJIErJIOr0 KaTeTa [0 T'illoTeHy3HU.

TaHreHcomM rocTporo Kyra mpAMOKYTHOTO TPUKYTHWKAa HasWBAIOTH BigHO-
IIeHHA IIPOTUICKHOI0 KaTeTa 0 IIPUJIETJoro.

Cunyc, KOCMHYC, TAHTE€HC TOCTPOTO KyTa O IIO3Ha-

YalTh BiAMOBiAHO TaK: sin o, cosa, tg a. B

Posrismemo moBinbHUN TPAMOKYTHUN TPUKYTHUK.

HoMoBuUMOCA MO3HAYATH HOT0 mpaMHUil KyT Jitepoio C,

rocTpi Kytu — Jitepamu A, B, mMpoTHJe:KHiI iM CTOpO- p
HY — BiATIOBiZHMMMU MaJiMMu JiiTepamu ¢, a, b, a mipu c a
rocTpux KyTiB — rpenbkumMu Jitepamu o (anbda) i

(6era) (man. 211). [Iaa TPUKYTHUKA 3 TAKUMI CTOPOHA-

MU i Kyramu chopMyJTbOoBaHI BUIle O3HAYEHHS MOXKHA o
3aIMcaTH y BUTJIALL PiBHOCTeIH: A b c

a b a
sinoo=—, cosoo=—, tgo=—. 1
- o Bo=y (1) Mau. 211
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ITe — cniggi0HOWEHHA Mid CMOPOHAMU | KYMAMU NPAMOKYMHOZ0 MPU-
KYMHUKQ.

3HaYU OHY CTOPOHY IPAMOKYTHOT'O TPUKYTHUKA i I0T0 TOCTPUA KYT, 3a AOIIO-
MOTOI0 ITX (hOPMYJI MOYKHA BUSHAUYUTHY ABi 1HIIII CTOPOHU TPUKYTHUKA. SHAUCHHSA
CUHYycCa, KOCMHYyCa UM TaHTEeHCa JAaHOr0 KyTa HaBeJleHO B TadauIli (zuB. dopaar 1).

3 piBHOCTel (1) KaTeT TPAMOKYTHOTO TPUKYTHUKA BU3HAUAETHCA TaK:

a=c-sino, b=c-coso, a=b-tga.

OTxe, KaTeT NPAMOKYTHOIo TPUKYTHUKA AO0PIBHIOE A,00YTKY:
e riNnOTEeHy3u Ha CUMHYC NPOTUJIEXXHOro KyTa, abo

e rinoTeHy3u Ha KOCUHYC Npusiernoro Kkyta, aéo

e [pPYroro KaTeTa Ha TaHreHC NPOTUJIEXXHOIO KyTa.

3 piBHOCcTeit (1) rimoTeHy3y IPAMOKYTHOTO TPUKYTHUKA MOKHA 3SHAUTU TaK:
a b
c=— , C= .
sin o cos o

OTXxe, rinoTeHy3a NPAMOKYTHOIo TOPMKYTHUKA AOPIBHIOE YacTui Big Ai-
JIEHHH:

e KaTeTa Ha CUHYC NMPOTUJIE)XXHOro Kyta abo

e KaTeTa Ha KOCUHYC NpuUJiersioro Kyra.

3adaua. Ax BusHauuTu Bucory mam’atHuka Tapacy IlleBueHKy, AKIIO 3 TOU-
Ku A, Bigmanenoi Big Touxku B ma 30 M, fioro BugHo mig kyTom 18° (mau. 212)?

Maur. 212

Posé’azanns. SIKio mmykana BucoTa maM’ aTHUKA JOPiBHIOE A, TO ﬁ =tg A.
Axmo AB =30 m, LZA=18°, To h=30-tg18°.

3a rabauiero 3uaxogumo: tg18°=0,335.
Orsxe, h = 30 - 0,335 = 10,05 m.

IIpumimgka. IInmyTs tg A, sin A, cos A, a He tg LA.
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— ANK AONUTIMBUX ~

Joci moBa rina npo CMHYC, KOCUHYC | TAHFEHC NnLLE rocTpOoro kyTta. Y 9 knaci
BW O3HAMOMUTECH i3 CUHYCOM, KOCMHYCOM | TAHFEHCOM A0BIIbHOIO KyTa — B Me-
xax Big, 0° go 180°. A we — 3 koTaHreHcoM kyTa. KoTaHreHc kyta o — Le 4nchno,
obepHeHe [0 TaHreHca KyTa o

1
ctgo=——-.
tga

Akwo ang NMPAMOKYTHOIO TOUKYTHUKa

a b
tgoa=—,T1T0 ctgo.=—.
b a

CnoBa KOCHHYC | KOTaHreHC NOYMHATBLCS NpedikcamMm «Ko» — CKOPOYEHHSIM
naTtnHcbkoro complementi — «AOMNOBHEHHS». BOHW 03Ha4aloTb BiAMOBIAHO: CUHYC
LOMNOBHEHHS | TQHFEHC JOMNOBHEHHS.

Y NpSIMOKYTHOMY TPUKYTHUKY OAMH i3 FOCTPUX KYTiB AOMOBHIOE iHWWIA a0 90°.
Taki KyTv Ha3nBaKTb 4OMNOBHSJIbHUMMU.

AKWOo o i f — AONOBHANBHI KTV OOHOIO MPSIMOKYTHOIO TPUKYTHMKA, TO:

sinoo=cosPB=cos(90°-~a); cosa=sinB=sin(90°-a);
tgo=ctgB=ctg(90°-a); ctgo=tgp=1tg(90°-a).

SAMNUTAHHS | 3ABAOAHHA 019 CAMOKOHTPOIJIIO

1. IlTo Ha3WBaIOTh CUHYCOM TOCTPOTO KyTa HPSIMOKYTHOTO TPUKYTHHUKA?
A Kocunycom?

IITo HasWBaOTh TAHTEHCOM T'OCTPOTO KyTa MPAMOKYTHOTO TPUKYTHUKA?
Yomy mopiBHIOE cuHyC KyTa 30°7

Yomy mopiBHioe tg 45°7

Yomy IOpiBHIOE BiJHOIIIEHHS KaTeTiB IIPAMOKYTHOTO TPUKYTHUKA?

Sk BUBHAUUTU KaTeT MPSAMOKYTHOTO TPUKYTHUKA Uepes Horo rimoreHysy
i rocTpuii KyT?

Yu 3aBKAM KOCUHYC OJHOTO TOCTPOTO KyTa MPAMOKYTHOT'O TPUKYTHUKA
IOPiBHIOE CUHYCY APYI'Oro rocTporo Kyra?

SRk wN

N

BukoHAEMO PA3OM

0 Kopucryrouncsk magioakoMm 213, 3HAUIITH, CUHYC, KOCUHYC i TaHTeHC KyTa 0.

. BC . 2 .
® 3a osHaueHHaAM Ssino=——. OT:Ke, smoczg. 3a Teopemorio Iliparopa

J5

sHarigemo karer AC. AC=\/9—4=\/5. Toxi cosazﬁ, cosocz?

it oc—B—C t oc—i——ZX/g
g AC’ g \/5 5
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B
B
13 12
3 2
A c A —
Mau. 213 Mau. 214

) 12 . .
Cumyc rocTporo KyTa O IpsIMOKYTHOT'O TPUKYTHUKA JOPiBHIOE 13 3HaUOITh
cos a, tg o.

Posraauemo AABC (main. 214), y akoro £C=90°, BC=12, AB=13. 3Haii-
nemo xaret AC.

3a Teopemoro ITiharopa AC=+13%-12% =5.
5 BC 12 2

3a 0O3HAUYEeHHAM COSOL=——=—y, tgo=—-=—=2—.
AB 13 AC 5 5

OcHoBa piBHOOEIPEHOT0 TPUKYTHUKA JOPiBHIOE 12 cM. S3HANIITh IPOBEAeHY
3 BEPIIIUHU BUCOTY i O6iUHY CTOPOHY TPUKYTHUKA, AKIINO KYT IIPU HOTO Bep-
IINHI TOPiBHIOE OL.

Hexait y ~AABC AB = BC. IIpoBenemo 3 Bepiinuau B B
Bucoty BH (main. 215).
oo
Toni /BHA =90°, LHBA=%, aAH = HC = 6 cu. 212
Biuna cropona aABC — me rinorenysa a~ABH. A 6 H 6 ¢
11106 3uaiiTu ii, ckopucTaemocsa GopMYyJI0I0
Maux. 215
6
AB= o Omxe, AB= (cm).
sin — sin —
2 2

Bucora BH tpuxkytauka ABC — 1ie karer TpukyTHuka ABH.

3Halgemo ioro 3a ¢opmyaorwo BH :%'
t —
2
6
Orxe, BH = (cm).
tg —

2
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3AOAYI | BMPABU

BUKOHAMTE YCHO

661. 3uaiigits sin A, sin B, cos A, cos B, tg A, tg B, B

662.

663.

664.

AKIO A i B — TOCTPi KyTU €rMIEeTCHKOTO TPUKYT-
Huka® (Mmaa. 216).

Kareru npsamoryTHoro rpukyrauka ABC nopiBHIO-
forhb 1 i 2. 3HaligiTh cuHyC, KOCUHYC 1 TAaHTeHC HOTro 5 4
HaMEeHIIIOro KyTa.

TaHTreHC TOCTPOro KyTa IPAMOKYTHOTO TPUKYTHUKA
mopiBHIOE 1. 3HAWIITE CHHYC i KOCUHYC ITLOT'O KyTa. =
Yu moske OyTu Ginmbimum 3a 1: 4 3 ¢
a) CUMHYC TOCTPOTO KyTa;

Mau. 216
0) KOCHUHYC TOCTPOTO KyTa;
B) TAHI'€HC IrOCTPOro Kyra?
665. TpukyTHUK 3i cropomamu 6 M, 8 M i 10 M — HpAMOKYTHUN. SHAUIITH

666.

667.

668.

669.

CUHYC, KOCHUHYC i TAaHTe€HC MOr0 I'OCTPUX KYTiB.
Kopucrymouncs madoaKoM 217, 3HAAAITE CHHYC, KOCHHYC i TAHTeHC KYTiB
oif.

8 o
12 10 2
g 8/ 15
¢ O 0 p B B
9
a 0 6 2
Mau. 217

Karer i rimoTenysa mpsAMOKYyTHOTO TPUKYTHHUKA TOPiBHIOIOTE 24 cMm i 25 cMm.
3HAUITh CHHYC, KOCUHYC i TaHI'€HC I'OCTPUX KYTiB TPUKYTHUKA.

KareTu npAMOKYTHOTO TPUKYTHUKA JOPiBHIOIOTL 5 cM i 12 cm. 3HaimiThL
CHUHYC, KOCHUHYC i TAaHT€HC IOCTPUX KYTiB TPUKYTHUKA.

3HalAiTh CUHYC, KOCUHYC i TaHTeHC rocTpuxX KyTiB A i B IpPAMOKYTHO-
ro tpukytaunka ABC, akmio: a) AC = 40 cm, BC = 9 cm; 0) AB = 1,7 M,
BC=0,8 m; B) AB=+3 M, AC=1m; 1) CA=CB=+/2 cm.

* IIpAMOKYTHUH TPUKYTHUK 31 cTopoHamMu 3, 4 i 5 Ha3WBAIOTH ETUIMETCHKUIM.



142 Poapin 3. Po3B’13yBaHHA NPAMOKYTHUX TPUKYTHUKIB

670. 3HaiigiTh CUHYC, KOCUHYC i TaHTeHC TocTpPux KyTiB A i B IPAMOKYTHOTO
rpukyTauka ABC, akmio: a) AB = 25, BC = 7; 6) AC = 2,1, BC = 2.

671. CTopoHU IPAMOKYTHHKA JOPiBHIOIOTL 9 cMm i 12 cm. 38HAKAITE CUHYC, KOCH-
HYyC i TaHTeHC KyTa, AKUN YTBOPIOE AiaroHaJ b IPAMOKYTHUKA 3 O1JIBIIOIO
CTOPOHOIO.

672. Y pom6i ABCD niaronani AC i BD gopiBHIOIOTH BigmoBiguo 24 cm i 10 cm.
3HalgiTE cuHyC, KocuHyc i Tanrenc kyra ABO, ne O — TouKa IIEPEeTUHY
miaromasei.

. . 4
673. CuHyc 0JHOTO 3 FOCTPUX KYTiB IPAMOKYTHOTO TPUKYTHUKA JOPiBHIOE 3

3HaAWAITH KOCUHYC 1 TAaHTEHC IIHOTO KyTa.

674. KocuHyc OJHOrO 3 TOCTPUX KYTiB MPAMOKYTHOTO TPUKYTHUKA MOPiBHIOE
0,6. 3HaiigiTh CUHYC i TaHTEHC ITLOTO KyTa.

675. TaureHc OJHOTO 3 TOCTPUX KYTiB NPAMOKYTHOTO TPUKYTHHUKA TOPiBHIOE
1,5. 3HaiifgiTh CUHYC i KOCHHYC IILOTO KyTa.

676. lano tpu Tourku: O(0; 0), A(1; 0), B(1; 1). 3HaligiTh CUHYC, KOCUHYC
i raurenc Kyta OBA.

677. 3uaiinmiTh cuHyC, KocuHyc i Taurenc Kyra KAO, akmo A(1; 0), O(0; 0),
K(0; 2).

678. TI'imoTeHysa IPAMOKYTHOTO TPUKYTHMUKA JOPiBHIOE C, a OOUH i3 KYyTiB O.
3HAWAITH KAaTeTU TPUKYTHUKA.

679. [Ipabuny moB:KUHOIO 12 M IpHUCTABJEHO MO0 KapHW3a CTiHW OYIUHKY ITiJ
KyToM 27°. 3HalAiTH BUCOTY CTiHM OO0 KapHU3a.

680. Karer IpAMOKYTHOI'O TPUKYTHUKA JOPiBHIOE M, a IPUJIETIN KYT O.. SHAM-
IiTh APYTUU KaTeT i TinoTeHy3y TPUKYTHUKA.

681. Iepeso mpu KyToBiii BucoTi CoHlg 37° Binkumae Tinb 3aBmoB:kKKuU 10,2 M.
3HaWIiTHL BUCOTY IepeBa.

682. KareT IpAMOKYTHOIO TPUKYTHUKA JOPIBHIOE 71, a IPOTHUIEKHUN KYT O.
3HAUAITH TiMOTeHY3Y i APYrui KaTeT TPUKYTHUKA.

683. llepeBo 3aBBuIiiku 20 M, IO pocTe HA oZHOMY Oepesi piuKu, 3 APYroro
Oepera BuaHO mig Kyrom 15°. 3Haiigites mupuny piuku. (IIpumyckaemo,
IIT0 OCHOBA JIepeBa i OKO cmocTepiraua — Ha OJHOMY PiBHi.)

684. [[1a 3aBaHTa’KeHHA CUJIOCHOI OalrTy Ha BucoTi 4,5 M Tpeba mpuagHATHA
HOXUJIUH »x0J00 i3 HaxuiaoMm 12°. kol JOBKUHM CJIiJ B3ATU »K0J00?

685. JTarno npamoxytauit AABC (LC=90°). 3uaiiniTh:
a) BC, akmo AB =6 cm, sin A=0,3;

6) AB, axmo BC = 5 cmM, COSB:%;

B) BC, akmo AC = 8 cwm, tgA=%.
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686.

687.

688.

689.

690.

691.

692.

693.

694.

695.

696.

Bigomo, 110 a, b — raretu aABC, o, B — mporuiaexHi no Hux KyTtu. Ile-
peHeciTh TAGJIUINI0 B 30IMUT i 3aIIOBHITH MIOPOKHI KJIITHHKY 3a YMOBH, IO
¢ — rinorenysa rABC.

Ne a b @ sina | cosa | sinf cos [

1 2 0,5

5 3 RE]
2

3 5 0,2

ITo6ynyiiTe voTupukyTHUK ABCD 3a KoopauuaTamu itoro Bepiiua: A(—2; 0),
B(0; 2), C(1; 0), D(0; —3). 3HaiigiTh CUHYC, KOCUHYC, TAHTEHC i KOTaH-
reunc KyriB: LZOAB, Z/OBA, Z/0OBC, ZOCB, £0CD, £Z0DC, ZOAD, ZODA,
me O(0; 0).

3HalOiThL CUHYC, KOCUHYC, TAHT€HC i KOTaHTeHC I'OCTPUX KYTiB mapaJeJo-
rpama OABC, axmio O(0; 0), A(0; 3), B(4; 5), C(4; 2).

Biuna cTopona piBHOOEIPEHOT0 TPUKYTHUKA JOPiBHIOE b, a KyT IIPU Bep-
muHI — O.. 3HAHUAITH: a) OCHOBY; 0) BUCOTH.

HiaroHasb TPAMOKYTHUKA AOPiBHIOE d i yTBOPIOE 3 OiJIBINIOI0 CTOPOHOIO
KYT O.. S3HAUIIiTh MEHIIy CTOPOHY NMPAMOKYTHHUKA.

s Bu3HaUeHHA BUCOTHY KOJIOHU BiIMipAJIM IO IPAMi# BiJf OCHOBY KOJIOHU
150 m. Bepminnay KoJsionu BuaHo mig kytom 20°. BucoTa kyToMipa gopiBHIOE
1,5 M. 3HAUITH BUCOTY KOJIOHMU.

3 TOUKH, IO JEeKUTh Ha BifcTaHi h Bim mpsaMoi, IPOBeAeHO IMOXUIY, dKa
YTBOPIOE 3 IPAMOIO KYT O. SHANIITH JOBKUHY TOXUJIOI.

ITpaMoKyTHUM TPUKYTHUK 3 TOCTPUM KYTOM (O, BHMCAHO B KOJIO pazaiyca r.
3HAUAITH, KaTeTN TPUKYTHUKA.

Biuna cTopoHa piBHOOEAPEHOr0 TPUKYTHUKA JOPiBHIOE @, & KYT IIPK OCHOBI OL.
3HaAUOITH OCHOBY TPUKYTHUKA.

CTOpoHU TPUKYTHUKA JOPiBHIOIOTL 13 cM, 14 cm i 15 cm. 3HalgiTe cunyc,
KOCUWHYC i TAaHTE€HC HAWOIJIBIIOTO i HAMEHIIIOTO KYTiB TPUKYTHUKA.
OcHoBu piBHOOIUHOI Tpamelii TOPiBHIOIOTEL @ i b, a TOCTPUHN KYT IPU OCHO-
Bi 0. 3HAWAITE OiUHY CTOPOHY i BHCOTY Tparmerrii.

MPAKTUYHE 3ABAAHHS

697.

Haxpecuites Ha MimiMeTpoBOMYy mamepi uBepTh KoJia pagiyca 100 mm i mo-
IimiTe #ioro TpaHcmoptupoMm Ha 9 piBHuMxX uwactmH. Kopucryouwchk nmum
MaJIIOHKOM, CKJIAAiTh TAaOJUIlI0 HAOMMKeHUX 3HAaUeHb CUHYca i KOCHUHYyca
nasa kyris 10°, 20°, 30°, ..., 80°.
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3AD,A‘-II AJ19 NOBTOPEHHSA

698. Cyma nBox KyTiB piBHOOiuHOI Tpamernii fopisuioe 80°. 3HaiAiTH KyTH Tpa-
merrii.

699. 3naiiniTe nepumerp pomba, AKIIO Horo giaronasi qopiBHoOTE 14 cm i 48 cMm.

700. OnuH i3 KyTiB, YTBOPEHUX MIPU MEPETUHI ABOX MPAMUX, CTAHOBUTH TPETIO
YacTUHY BiJ cyMu iHmMuX KyTiB. [loBeniTh, 1110 IpAMi B3a€MHO II€PIIEHIN-
KYJIAPHi.

701. Bigpisok 3aBOOBKKHU 5 ¢cM HOALJIiTh Ha 4 piBHI UacTHUHH.

702. fx posmimieHi gBa Koja, AKI0 ixHi pagiycu 5 cm i 8 cMm, a BigcTaup Mix
meuTpamu 10 cm?

FTEOMETPIS HABKOJIO HAC

IIkinbHUN iHCTPYMEHT Bynunok i3 cipHuUKiB



BnactunBocrTi
§ 16 TpI/II'OHOMeTpI/I‘-IHI/IX
bYHKLIN roCcTporo KyTra

KoxHOMY 3HaueHHIO I'OCTPOro KyTa BiiIOBijae equHe 3HAUEHHS 1OTO CUHYCA.
Tomy cuHyC rocTporo Kyra — (yHKIig 1boro Kyra. Te came MOKHa CKasaTu
PO KOCUHYC i TaHTeHC. ¥ ci BOHU — (PyHKIIiI, pa3doM iX Ha3MBaIOTh TPUTOHOMET-
puuHEMU QYHKIigMHU. 3TOIOM Ile TTOHATTA OyZe posIiupeHe, a y 8 KJaci Tak
Ha3WBATUMEMO TPUTOHOMETPUUYHI (PYHKIII ToCcTpPOro KyTa.

3HalmemMo cuHyC, KocuHYyC i Taurenc Kyta 30° (man. 218).

B
B
. xV2
X
A 30 Le A = L e
Mau. 218 Mau. 219

Axmo B AABC £ZC=90°, ZA=30°, AB=c¢, To BC=0,5AB= E i 3a Teope-

moto ITiharopa AC=,[c?—— =
(arop 1 2

3

V3 V3

Orxe, sin30°=§:c=%, cos30°=——c:c=——, tg30°=

c
2 2 27 2
_1_\B
= 5" 3"
3uaiizemo 3HaueHHA sin45°, cos45°, tg45°.
ITo6ynyemo moBinbHUM AABC, v sikoro £C=90°, LA =45° (man. 219). ko
AC = BC = x, to 3a Teopemoio Iliparopa

AB=+x*+x* =x\/§. Tonxi

sin45°=BC: AB=x:x2 =

cos45°=AC:AB=x:x2 =

4 s

b

tg45°=BC:AC=x:x=1.
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ITomi6HMM crroco60M MOXKHA 3HAWTHU 3HAUEHHS CHMHYCA, KOCHHYyCA 1 TaHreHca
KyTa 60°. PesysbTaTu 3BeeMO B TaOJIUITIO.

o 0° 30° 45° 60° 90°
. 1 J2 J3
sin o 0 — - -~ 1
2 2 2
1
CcoS O 1 ﬁ ﬂ — 0
2 2 2
tg o 0 g 1 \/§ —
ctg o — J3 1 g 0

Hoci #immmoca mpo sin o, cos o i tg o, ge o0 — rocrpuit KyT, To6To 0°< 00 < 90°.
OpHak 6araTboM (haxiBI[AM YaCTO JOBOAUTHCSA MATHU CIIPABY i3 TPUTOHOMETPUY-
HUMU QYHKIiAMU KyTiB, 1o maoTb 0° a6o 90°. BraxkamTs, 110

sin0°=0, cos0°=1, tg0°=0,

sin90°=1, c0s90°=0, tg90° He icuye.

3BepHiThH yBary i Ha Take. TaHreHC TOCTPOro KyTra MOKe OyTH TOBiJIBHUM
JOJAaTHUM YHCJIOM, a CHHYC i KOCUHYC He MOKYTh nmepesuinyBatu 1. Bo cunyc
i KocMHYyC rOCTPOro KyTa — BiJHOIIIEHHS KaTeTa 0 rinmoTeHy3u, a KaTeT 3aBX AN
MEHINIWH BiJ TrimoTeHysu.

HaGnu:keHni sHaueHHS CHUHYCa, KOCUHYyCA i TaHTeHca, HaIpPUKJIag KyTa 25°
MOKHA 3HAWTHU 3a HOIOMOTOI0 IPAMOKYTHOTO TPUKyTHUKA. Halikparie 1me 3po-
O0uTH Ha MiJiMeTpPOBOMY Ilamepi, HaMaJJIOBAaBIIIN YBePTh Koja pagiycom 100 mm
(maj. 220) i moMicTHUBINIM B HHOTO MOTPiOHUNA TPUKYTHUK.

Posrnssnemo, HanpukJjaan, TpukyTHuk ABC. ZBAC = 25° a ZBCA = 90°.
MosxemMo BUMIipATH 1OTO CTOPOHU i 3HAWTH MOTPiOHI BigHOIIIEHHA.

Ockinpku BC = 42 mwMm, AC = 91 Mmm, TO

sin25°=BC: AB=0,42, cos25°=AC: AB=0,91,

tg25°=BC: AC=42:91=0,46.

Hab6sumkeni sHaueHHS Sin 0 i cos 00 MOKHA 3HAXOAUTH, KOPUCTYIOUNCH Ta-
osuero (muB. c. 4 (opsama) abo KaJdbKyasaTopoM (iHKeHEepHUM, AKUN € Ha
KOMIT'ToTepi).

3a IOIIOMOT0I0 KaJIbKYJIATOPAa POOUMO Ile TaK:

1) Ha maHeJsi KaJIbKyJIITOPA O0MPAEMO «TPAmyCU»;

2) HabupaeMo YMCJIO I'PagyciB o

3) HaTHcKaeMoO Ha sin, cos abo tg.

Ha mamouky 221 nmoxasaHo, IK 3HaXogATh sin 30°.

sin 30° = 0,5.
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90° 800
il gy _'7;»3:::::::::::::::::::::::::::::::—100 MM
- Gj ________________________ :— 90 Mmm
- "S_\UO __________________ f— 80 MM
/// Ynu ; 70 MM
// // C— i 60 MM
4 =
/| // 2 —
// /// I ittty —— 50 MM
/] rd B —
/| 4 d el cul —— 40 MM
// P prs fvg =
/ ] // /” —Qo —————— —
/1 LY A AT T —— 30 MM
/ 4 // // AT —
A LA AT LT =
AT 2 20 My
pegsetantty I
d el —
é;ﬁéﬁﬁ// LT —— 10 MM
Z //”” —
95 =
I —
A cC M
Mau. 220

= ﬂ Kanbkynsitop

= Kanbkynstop
_Bm:L Mpaska [osioka _Bw,q Mpaeka [Josigka

sind(3@)

0,5

3
([ @ awanycu @ Pasian @ foaan | |.\E ‘E | @ rpanyon © Pagiann | @ Mpaaw | |E E
e CA R = e C ] e Ed b = fe | Ce) e ]
o oo 2 [ ][ 7 ][ s [0 | ] [ som | Gm) 2 o )L 7 o [0 ][] =
IIDIMII [+ ][] o] eon] - (o] (2] (4 ][5 | | o]
DD (o] ] o 2] e (23]
[+ [ || [wos [ |[10°] [0 [ |[+]

B

p

=
i

i@@

Mau. 221

Aximo mipa KyTa o0 MicTUTh XBUJINHE a00 CEKYHIU, IX MePeBOAATDL Y IECsT-
KoBi moJi rpagyca. Hanpukimazg, 27°36" = 27,6°. 3uauenusa sin 27,6° 3HaxoamumMo,
AK 3a3HaveHo y m. 1-3.



148 Poapin 3. Po3B’13yBaHHA NPAMOKYTHUX TPUKYTHUKIB

27.6 0,463296...

Maemo: sin 27,6° = 0,463296... = 0,463.
Kyt o, Kocunyc akoro popiBaioe 0,875, 3HaxoaumMo Tak:

[rpagycu| [Inv]| 0,875 28,955026...

PesyabraT: o0 = 29°.

— AN 4OoNMNTJINBUX )

AK 3MiHIOIOTbCS CUHYC, KOCUHYC | TAHF€HC roCTPOro KyTa i3 30i/bLueH-
HAM KyTa?

Hexalh maemMo NpssMOKYTHUIN TPUKYTHUK ABC 3 Ti- B,
noTteHy3ot AB i roctpum kytom BAC (man. 222).
AKWO0, HEe 3MIHIOKYN TiNOTEeHY3u, 30ibLUYBATA KYT, c B
TO NMPOTUNEXHUI KaTeT 30iNbLUyBAaTUMETLCS, a Npu-

o . . a
nermmn — 3MeHLWyBaTUMeTbCA. Ockinbkn sinot=—,
C

A o C

cosoc—g t oc—i i KaTeT a 30iNnbLUYETbLCH 3i 30i/b-
o 9% Y Man. 222

LLUEHHAM KyTa o, TO MPUXOANMO 40 BUCHOBKY:

AKwWo rocTpuin KyT o 36iNbLUYETLCH, TO Sin o i tg o 30inbWYlOTbCA,
a CcoS Ol 3BMEHLUYETbCH.

BpaxoBytoun gaHi Tabnuii, MOXHa YTOYHUTU, IK CaMe 3MIHIOIOTbCS 3HAYEHHS
CUHYyCa, KOCUHYCa | TaHreHca KyTa i3 noro 36inbLeHHam Big, 0° oo 90°.

Akwo KyT o 36inbwyBaty Big 0° oo 90°, To 1oro cuHyc 36inbLYBAaTUMETLCS
Big 0 0o 1, KocUHYC 3MeHLWyBaTuMeTbes Big, 1 4o 0, TaHreHc 30iNbLyBaTUMETh-
cs Big, 0 0O HECKIHYEHHOCTI, TOOTO MOXe CTaTu K 3aBroAHO BEJIMKUM YNCIIOM.

JloBenemo Kinbka TOTOXHOCTEN, ki MOB’A3YI0Th Sin o, cos o, i tg a. Ockinbkn

. a b a sino. a b a
sino=—, coso=—, tgo=—,TO =—:—=—=1{gua.-
c c b cosoa ¢ ¢ b
MaemMo TOTOXHICTb
sino
tgo = , (1)
cos o

s1ka NOB’A3YE BCi TPU TPUTOHOMETPUYHI OYHKLIT 0OHOrO KyTa oL
[ns KOXXHOro NPSIMOKYTHOIO TPMKYTHKKA 3 FiNOTEHY30I0 C i KaTeTamm a i b

2, b2 _ 2 a) (bY
a“+b°=c*,abo o +; =1

Ockinbkn 2 — sino, 2 =COS 0, TO MAEMO TOTOXHICTb
c c

sin® a.+cos’ o =1. (2)
Lle — ocHOBHa TPUrOHOMETPMYHA TOTOXHICTH. BOHa nNpasunbHa ansa 6yab-
SKOrO KyTa 0.
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SAMUTAHHS | 3ABOAHHA 0N CAMOKOHTPOIJIIO

1. IITo HABMBAIOTH CHHYCOM I'OCTPOr'0 KyTa MIPAMOKYTHOr0 TpUKyTHUKA? YoMy
nopiBuioe sin 30°?

Yomy mopiBHIOE sin 0°? A sin 90°?

IITo HasmBaOTh KOCMHYCOM T'OCTPOTO KyTa HPAMOKYTHOTO TPUKYTHUKA?
Yomy mopiBHIOE cos 45°?

Yomy mopiBuioe cos 0°? A cos 90°?

IITo HasWBaIOTL TAHTEHCOM I'OCTPOr0 KyTa MPSIMOKYTHOI'O TPUKYTHHUKA?
Yomy mopiBuioe tg 60°?

6. Yu icaye taurenc 90°?

w N

ok

BUKOHAEMO PA3OM
o O6umcaiTsh: a) 4co0s45°sin 90°+5cos90°; 6) tg60°sin 30°—tg 30°.

%.1+5.0=2\/§;

6) tg60°sin30°—tg30°=\/g.%_gzg.

® a) 4c0s45°sin90°+5c0s90°=4

1
9 3HaigiTh KyTu TpuKyTHUKa ABC, SKI1I10 cos A = E’ tgB=1ikyruAiB —
roCTpi.
® Ckopucraemocs TabJUIEI0 3HAUEHb TPUTOHOMETPUYHUX (QDYHKITiN 31 c. 146.

OcKinbKu KyT A — rocTpuii i cos A = %, T0 /A = 60°. AHanoriuno, /B =45°.

Toxi ZC = 180° — (60° + 45°) = 75°.

e Hiaromami pomba qopiBHIOIOTH @ i a\/§ . BHaUAiTL KyTH poM0a i fioro mepumeTp.
® Hexait ABCD — powm6 (man. 223). Togi ZBOA =90° (3a BimacTuBicTio mia-

a3 C

romaneit pom6a), OB=0D = % 40=0C=""

Hexaitt Z/BAO=/Z0AD=oq. I3 nBOA:
tg(x——BO -4, aV3 —L—ﬁ TobTo
40 2 2 3 3 B © \p
a=30°, a LZBAD =60°. Tomgi LZABC=180°-60°=120°.
CropoHny poMba 3HaiigeMo AK rimorenysy aABO: oo
BO a 1
= - =—.—=aq. A
sin30° 2 2

Or:xke, mepuMeTp pomba mAopiBHIOE 44a. Maun. 223
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3ALAuI | BIPABU

BUKOHAWTE YCHO

703. Yu icHye KyT O TaKWii, II[O: a) sinoczg; 0) cosoczg; B) sinoczg—(l);
20 ) 17
r) cosazg; r) sina=0,7; m) tgoczg; e) cosa=1; e€) tga=1,3;

%K) sino=07?

704. 3uaroun, 1mo B TpukKyTHuKy ABC ZC=90°, ZA=60°, sHaiigitTs cuHyc,
KOCHHYC i TaHreHc KyTa B.

705. 3uatoun, 1o B aABC Kyt C nmpavuii i LA + E D
+ ZC = 150°, gmaigite sin A, cos A, tg A.

706. O0uncaiTh:

a) sin 90°+sin 0°; 6) cos90°—cos0°; F K
B) tg45°-tg0°; r) tg60°+cos60°;
r) cos60°—sin30°  m) sin45°+cos45°. B

707. Ha manouky 224 300pakeHO NPSIMOKYTHUMI 4 C
mapaJenerinen, pebpa axoro AB = 3, BK =
= BC = 4. 3HaiigiTe cuHyC, KOCHHYC i TaHTeHC a 4
KyTiB O, B, 7. A 3 B

708. O6uncIiTh:
a) 2sin 30°; 6) 2tg 60°; B) 2cos 45°; 1) 3tg 30°; r) 4sin 60°; m) 5cos 60°.

709. ¥V tpuxkytaurky ABC £C=90°, LA =30°. 3uaiigiTs cuHyc, KOCUHYC i TaH-
TeHC TrocTpuX KyTiB TpukyTHUKa ABC.

710. 3HaiigiTh CUHYC, KOCUHYC i TaHTE€HC TOCTPUX KYTiB piBHOOGEAPEHOTO TPA-
MOKYTHOTO TPUKYTHUKA.

711. Dano ~ABC (£C=90°). BHaiigiTs:

V3 V2

a) sin A, akmo sin B=—; 0) tg B, AKIIO cosA=7;

; r) tg B, AKIImo tgAzx/g.

Do | = ho

B) cos A, akimio sin B=

712. Yu 6yne ~rABC npAMOKYTHUM, AKIIO KyTu A i B — roctpi:

a) sinA:l, SinB=—3; 6) COSAzﬂ, thZ]_;
B) tg A=13, COSB:%; r) sinAzg, cosBzé?
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713. 3uatigite Kytu aAABC, axkuio kytu A i B — rocTpi:

a) sinAz%, tg B=/3; 6) tg A=1, thzg;
B) cosBzg, sinAzg; r) tgAzg, cosAzé.

714. 3uaiigiTe KyTHu 0 i B TPUKYTHUKIB, 300parkeHnxX Ha MaJOHKax 225 i 226.

715.

716.

717.

718.

719.

Maux. 225

Mau. 226

HawmamtofiTe TpaMOKYTHUH TPUKYTHUK. 3p00iTh HEOOXiAHI BUMiproBaHHS
i sHAWAITHL TpUTrOHOMETPUUYHI (DYHKILII 1OT0 rocTpUX KYTiB.
Kopucryouncs Tabauiieio sHaueHb TPUTOHOMETPUUHUX PYHKITiH, 3HAUAITD
3HAUEHHSA CUHYyCa, KOCMHYCa, TAHTeHCca /s KOKHOTO 3 KYTiB:

1) 7°, 20°, 37°, 59°, 81°;

2) 43°30’, 84°30", 12°30’, 52°30’".

3a momoMorow TabauIli 3HAWAITH:

1) sin 12°, sin 71°12’, sin 5°39’;

2) cos 44°, cos 19°30’, cos 78°14’;

3) tg 42°, tg 13°18’, tg 72°43".

CropucTaBIINCh KAJBKYJIIATOPOM, 3HAUAITE: sin 20°, sin 4,8°, sin 64,25°,
cos 25°, cos 45,8°.

3HalAiThL KyTH poM0ba, AKII0 BUCOTA JiJIUTh CTOPOHY Ha BiApisKu J2i2-2 )
MOYMHAIOUM BiJi BEPIIIUHU TOCTPOTO KyTa.
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720. MeH1ta BucoTa mapaJjejorpaMa AOPiBHIOE 3 C¢M, a MeHIIIa CTOPOHA 243.
3HaAAiTh KyTU IIapajejorpama.

721. OcHoBu piBHOOiUHOI Tpamerii gopiBHIOIOTE 3 cM i 7 cM, a 6iuHA CTOPOHA
2x/§ . BHAUOITL KYyTU TpaIleIrii.

722. 3HAUOITE KYyTH IPSIMOKYTHOI Tpamellii, oCHOBM SKOI HOPiBHIOIOTL 4 cM
i 6 cM, a pagiyc BOucaHoro KoJjia \/g .

723. Y merasieBiii ferasti 3po6JieHO 11as, mornepey- 30
HUH po3pis AKoro Mmae popmy piBHOGIUHOL
rpamnerii (maa. 227). O6uucaiTh KyTH Ha- A
XUy OiYHUX IpaHeli mas3a 3a 3a3HAUEHUMU 20 ;_
Ha MaJIOHKY po3Mipamu (B Mijgimerpax).
Bennumaa KOKHOTO 3 TAaKUX KYTiB AOPiB-
HI0€ BesimunHi Kyra ABC B mIomlepeyHOMY
pospisi merauti.

724. 3HAHOITL KyTU PiBHOOEIPEHOTO TPUKYTHIKA, SKIIO OCHOBA i OiuHa cTOpoHA

60
B C

Maur. 227

BiITIOBiIHO HOPiBHIOIOTH 6\/§ cM i 6 cMm.

725. O0uncaiTh:
a) cos 30° — tg 60°;
0) tg 30° cos 30° — sin 30° tg 45°;
B) sin 45° cos 45° — 1;
r) tg 60° tg 45° — cos 30°;
r) tg 45° — 2sin 30°%
) 2cos 30° sin 30° — tg 60°.
726. YcTaHOBIiTh BUJ I'OCTPOKYTHOTO TPUKYTHUKA, AKIIO:
a) CUHYCHU ABOX HOTO KYTiB PiBHIi;
0) KOCHMHYCH TPHOX HOTO0 KYTiB pPiBHIi;
B) CHMHYC OJHOTO 3 KYTiB JIOPiBHIOE KOCUHYCY IPYyTOTO.
727. Bmaiigite /B saABC (£C=90°), sixmo:

B) sinAzT; r) tgA=1.

728. 3HaiiAiTh KyTU PiBHOOEAPEHOTO TPUKYTHUKA, SKIITO OCHOBA i BucoTa, mpo-
BelleHa [0 Hei, HTOPiBHIOIOTH BiamoBigHO 6 cM i \/g CM.

729. CTOpoHU TPUKYTHUKA NOPiBHIOIOTH 2 CM, 2 CM i 243 cm. 3HaliTh KyTHU
TPUKYTHUKA.
730. 3HalAiTh KyTH IPAMOKYTHOTO TPUKYTHUKA, AKIIO KATET i rimoTeHysa J0-

piBuIOIOTE 3V2 cm i 6 cMm.
731. 3HAHAITE KYyTU NPAMOKYTHOTO TPUKYTHHKA, KATETH SAKOI'O JOPiBHIOIOTH

4\/§ cMmi4 cMm.
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732.

733.

734.
735.

736.

737.

738.

739.

740.

741.

742.

743.
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CuHyC rocTporo Kyra NpAMOKYTHOIO TPUKYTHUKA JOPiBHIOE 5 a rimore-
Hy3a gopiBuioe 10 cMm. 3HAWIITH KaTeTH TPUKYTHUKA.

) 4
TaureHc rocTporo Kyra IpsIMOKYTHOIO TPUKYTHUKA JOPiBHIOE 3 a IpoTu-

JeXKHU KarteT — 8 ¢cM. 3HAUAITh IiIOTeHy3y I[bOI'0 TPUKYTHUKA.

3Harouu, 1o sin o = 0,4, 3HANAITE 3HAUEHHA COS O, 1 tg o.

3aloBHITH MOPOKHI KIITUHKY TAOJIMUIII.
sin o 0,5 0,8
CcoS O 0,5 0,8
tg o 0,5 1

3HaNAITh i3 TOUHICTIO JO COTHUX CHHYC, KOCUHYC i TaHTe€HC KYTiB:
a) 0=25°10"; 6) =3°7"; B) Y=78°15"; r) 6=56°36".
3HaANAITh TOCTPUil KYyT, KOCUHYC SAKOr0 JOPiBHIOE:
N2
3

3HaAUAITh TOCTPUl KYT, CUHYC SKOr'0 JOPiBHIOE:

a) 0,325; 6) 0,78; B) g; )

a) 0,26; 6) %; B) 0,656; r) 0,07.

3HaANAITh i3 TOUHICTIO 4O COTHUX 3HAUEHHS BUPAa3y:

a) 23sin75° 6) 49,5 ; B) 1,5+1tg 3°.
cos 48°
3HaANAITE i3 TOUHICTIO OO THUCAYHUX 3HAUEHHS BUPA3Y:
a) sin30°+cos33°; 0) cos60°—sin6°;
B) tg45°+sin15°; r) tg45°—cosb4°.
BusuauTe 3a TabaungamMu Mipy KyTa X, SKIIO:
a) sinx=0,1392, 6) cosx=0,5446,
sinx=0,2924; cosx=0,6896;
B) tg x=0,7536, r) tgx=1,881,
tgx=0,2642; tg x=6,314.

3aluIliTh y MOPAAKY 3POCTAaHHS YKCJIA:

a) sin 20°, sin 23°, sin 87°, sin 13°, sin 40°;

6) cos 40°, cos 12°, cos 67°, cos 80°, cos 32°;

B) tg 32°, tg 12°, tg 65°, tg 52°, tg 83°.

Hexait x — mipa roctporo Kyra mpsMOKYTHOTO TPUKYyTHUKA. [Ipu AKmx
3HAUEHHAX X CIIpaBeIJiNBi HEPiBHOCTI:

a) sin x < sin 47°; 0) cos x > cos 13°;

B) tg x < tg 12° r) tg x > tg 73°?
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744. 1llo Ginbire:
a) sin 43° um cos 70°%; 6) cos 12° um sin 12°;
B) tg 40° uu tg 25°; r) tg 35° um tg 82°?

MPAKTUYHE 3ABAAHHS

745. O0epiTh TP MOBLIBHI TOCTPi KYTH Oy, Oy, O3. 3a TOTIOMOT0I0 KaJbKYyJIATOPA
IPOBeAiTh MOTPiOHI O0UMCIEeHHS (3 TOUHICTIO A0 TUCAYHUX) i 3alOBHITH

Tabauimo, ge A =1 — (sin? o+ cos? o). 3pobiTh BICHOBOK.

sino | sina | coso | cos® o | sin? o + cos? o A

(41

Oy

O3

3AQAYI 019 NOBTOPEHHS

746. Tpuxkyraurku ABC i A,B,C, noni6ui 3 xoedi- Cc

mieaToM moxidHOCTL % (mas. 228). Bigowmo,

mo AB = 6 cm, A,C, = 12 e, Pype= 26 cM. A B
YcTaHOBITH BiATIOBiAHICTL MiK BeIMUYMHAMU c,

(1-4), moB’sA3aHUMH 3 IIUMHU TPUKYTHUKAMH,

i yncJIOBUMY 3HAUEHHAMY ITUX BeanyuH (A—]T).

1 A,B, A 18 cm
2 AC b 28 cm
3 B,C, B 39 cm A, B,
4 Pypc, ' 9cm

I 8cwm Maun. 228

747. OcHoBU Tparellii JOPiBHIOIOTH @ i ¢. 3HAWAITL mepUMeTp TpameIii, AKIIO
B Hel MOJKHA BIIHCATHU KOJIO.

748. YV xkBagpatr ABCD Buucauno aAMD, ne M — cepenuna cropouu BC. 3uaii-
IiTh IIepuMeTp KBajapara, aKino AM =45 cm.

749. 3HalifiTe IepuMeTp TPUKYTHUKA 3 MOIEPeNHbOI 3ajaui, AKIIO CTOPOHA
KBajJpaTa JOpPiBHIOE 4.

750. KaTeTu IpsaMOKYTHOI'O TPUKYTHUKA IMpomopiiui unciaam 1 i 2. 3HaigiThH
CUHYCH T'OCTPUX KYTiB IILOI0 TPUKYTHUKA.
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NMPSMOKYTHUX TPUKYTHUKIB

ITpaAMOKYTHI TPUKYTHUKY B TeOMeTPil BiIirpaioTh Ba:KJINBY POJib. ¥ 0araTbox
BiTHOITIEHHAX BOHU HANIIPOCTIIIIi 3 yCiX MHOTOKYTHUKIB, TOMY HUMHY IIOPiBHAHO
JIETKO KOPUCTYBaTUCA. A KOYKHUI IHIIUN TPUKYTHUK i HABiTH KOKHUI MHOTO-
KYTHUK MOKHA pPO3pisaTw Ha KijgbKa MPAMOKYTHUX TPpuKyTHuUKiB. Tomy mami
MU peTeJibHillle 3aiiMeMOoCcs PO3B’sI3yBaHHAM NMPAMOKYTHUX TPUKYTHUKIiB.

IITo osuauae poszg'szamu mpukymuuk? Ile o3HaUyae 3a KiJTbKOMa BigjoMuUMMU
eJeMeHTaMM TPUKYTHUKA — CTOPOHAMM UM KyTaMW — 3HAWTH iHIII Horo eje-
MEHTH.

3adauva. Tinorenysa IPIMOKYTHOTO TPUKYTHHUKA B
nopiBaIOE 10, a oguH i3 rocTpux KyTiB 30°. 3HAUIITH
iHIII CTOPOHU 1 KYyTH TPUKYTHUKA. 10
Posé’azannsa. Hexaii y aAABC ZC=90°, LA =30°,
AB = 10 (man. 229). Toxi £B=90°-30°=60°, BC = A 30° C
=AB:2=5.
Ba reopemoio ITidaropa AC=+10?-52 =/75 =53. Maz. 229

Bidnosids. BC = 5, AC=5\3, /B=60°.

ITro Bagauy mu 3moram posB’sizsaTw, 60 B Hill cepen manmx — KyT 30°, Toxk
MOJKHa CKOPHCTATUCA BJIACTUBICTIO KaTeTa, IO JeKUTh npoTu Kyta 30°. A ak
posB’A3aTu MPAMOKYTHUHN TPUKYTHUK i3 KyTOM, HampukJjaazn, 50°?

3adaua. Po3B’ss:kiTh TpuKyTHUK ABC, y akoro £C=90°, ZA=50° BC = 20
(mag. 230).

Posé’azannsa. Z/B=90°— /A =40°.

BC:AB=sin A, AB=BC:sin A=20:sin50°=20:0,766 = 26, 1.

AC:BC=tgB, AC=BC-tgB=20-tg40°=20-0,643=12,86.

Bidnosids. /B=40°, AB = 26,11, AC =~ 12,86.

B

20

50° o

Mau. 230 Mau. 231
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.. . a b a .
3Haouu CIIiBBiAHOINIEHHA sinot=—, coso=—, tgo = b (mag. 231) i Teopemy
c c

ITigparopa, Mmo:xkHa pPo3B’a3aTu OYAb-IKUN NPAMOKYTHUN TPUKYTHUK.

MoskuBi TaKi BUnagKu po3B’si3yBaHHA IPIAMOKYTHUX TPUKYTHUKIB: 1) 3a ri-
IIOTEHY3010 i TOCTPUM KyTOM; 2) 3a KaTeTOM i TOCTPUM KyTOM; 3) 3a IiIIOTEeHY3010
i xarerom; 4) 3a Kareramu. Po3B’sI3aHHA IIMX YOTHUPHOX BUIIB 3aJay 3a IOIIO-
MOTOI0 CMHYyCA i KOCMHYyca HaBeJeHO B TAOJMIIi.

Bun 3amaui YmMoBa 3agaui Posp’azanusa

1-i Hamo: LA =a, £C = 90°, /B =90°—-0, BC =c-sin a,
AB =c. AC =c-cos 0.
3uantu: /B, AC, BC.

2-it Mamo: ZA =a, £C = 90°, /B=90°—0, AB=—2
BC = a. sin o
Suanitu: /B, AB, AC. AC=ABcoso. .

3-it Ilaso: ZC = 90°, AB = c, sind=2%, /B =90°- /4,
BC = a. ¢
BuaiiTu: LA, /B, AC. AC=c-cosA.

4-it Iaso: ZC = 90°, AC = b, AB=+Ja’+b? , sinAa=-2,
BC =a. . AB
Braitru: /A, /B, AB. £B =90° - ZA.

BuKopHrCTOBYIOUM TAHTEHC KYTa, PO3B’A3YBaHH 0araTboX TPUKYTHUKIB MOXK-
Ha 3[ificCHIOBATU pallioHAJbHIiIIe.

3adava. Po3B’sakiTh IPAMOKYTHII TPUKYTHUK 34 H10T0 B
KatertamMu a = 3 oM, b = 5 oM (maxa. 232).
Po3sé’azanns. a
AB=+a?+b? =/9+25 =/34 (xm), tgAz%z%zO,G. M .
b

LA =31°, ZB=90°-31°=59°.
Bionoeids. AB=+/34 mm, LA =~31°, /B=59°. Mau. 232

anga AonnTtiimBux

HanyacTiwe po3B’a3yBaTy NPSIMOKYTHI TPUKYTHUKU OOBOLAUTLCSH B CTEPEO-
MEeTpIi, KON BUMAraeTbCs 3HAX0AUTU 3HAYEHHS OOHNX €IEMEHTIB MPOCTOPOBOI

v



§ 17. PO3B’A3yBaHHS NPAMOKYTHUX TPUKYTHUKIB 157

v

3apgaua. BiuHe pebpo AP nipamigu 3 ii Bucototo PH
yTBOpPIOE KYT 40°. 3HaMAiTb BUCOTY nipamign, akwo AP =
=20 cmMm (man. 233).

Po3B’a3aHHs. Cnony4ynmo Bigpiskom Toukm A i H.
B yTBOpEHOMY TPUKYTHUKY APH KyT H — npsimnii, 60 BUCO-
Ta nipamiam PH 3 KOXHOIO NMPSIMOI0, KA JIEXUTb Y MJIOLLMHI
il OCHOBM i NPOXOOUTb YepPE3 OCHOBY BMCOTU, YTBOPIOE
npsami kytu. OTxe, 3aaaya 3Benach A0 BU3HAYEHHS KaTeTa
PH npsaMoOKyTHOro TpukyTHuka APH 3a BinoMuM npuner-
JIM [0 HbOIr0 KYTOM i FMiNOTEHY3010.

PH : AP = cos 40°, 3Bigkmu

PH=20-cos40°=20-0,766 = 15,32 (cm).

LLLo6 po3B’a3yBaTu noAibHi cTepeomMeTpuyHi 3agadi, Tpeda BMiTM KOpUCTyBa-
TUCS MOBOIO CTepeomMeTpii. 3okpema, Tpeda pPo3yMiTu, L0 Take rneprneHanKysp
0 M/IOLUMHUN, KYT MK [PSIMOIO i MJIOLMHOO, KYT MK IBOMA IJ/10LLMHaMMW, BOrPaH-
Huvi KyT TOoWwo. CnpobyiiTe Ha Npuknagi MantoHka 233 NOSCHUTK, K CRiL PO3YMITH
Li TEPMIHWN.

SAMNUTAHHS | SABAAHHS AJ19 CAMOKOHTPOJIIO

ITosicHiTh, 110 O3HAUAE PO3B’A3aTU TPUKYTHUK.

Sx sHaliTH KaTeTHW 3a TiMOTEHY30I0 i TOCTPUM KyTOM?
fAK sHaliTH rinmoTeHy3y 3a KaTeToM i rocTpuM KyTom?
Sfx sHaliTu rimoTeHy3y 3a KareTamu?

dAK sHaliTH KyTHu 3a rimoTeHysoio i karerom?

AN .

BukoHAEMO PA3ZOM

o Po3B’s:kiTh OPAMOKYTHUI TPUKYTHUK 3a Timore- B
Hy3010 ¢ = 627 i roctpum KyToM O =23,5°.

® a=c-sina=627-sin23,5°=250 (man. 234). ¢ a
(23,5 627 [ = ); L o .
b=c-cosaa=627-c0s23,5°=575H; b

(23,5 627 [ = ); Mau. 234

B =90° - 23,5° = 66,5°.

e 3aBoacbKuii zuMap 3aBBuinku 40 M Kugae TiHb 3aBAOBKKH 25 M. SHAUIITH
KyToBy Bucoty CoHIIA.

® Kpyrosa Bucora Coniig — 1e mipa kyta A (Maj. 235). 3a YMCJIOBUMHY JaHUMU
3aIadi MOKeMO 3HaUTHU TaHTeHe IIboro KyTra: tg A =40 : 25=1,6. Y Tabauri
3HAXOQMMO, II[0 TOCTPUI KYT i3 TAKMM TaHIeHCOM AOPiBHIOE IPUOIN3HO 58°.
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)
/I~ =

Mau. 235 Mamn. 236

e Ax smafiTu pagiyc r Micsisa, sKIo cuocTepiray, 1o mepedyBae Ha BigcTaHi
m Bimg Hanbau:K4uol Touku Micsams, 6aunTs oro mig Kyrtom 207

® Hexaii cmocrepirau croite y Touti M i 6aunts Micans mig kyrom AMB =20
(man. 236). Ao menTp Micama — touka O, To mykanuii pagiyc r = OA,
a ZOAM =90°, ZAMO =0, MO=m-+r.r:(r+m)=sin o. 3Bigxu r = r sin oL+
+msino,
_ msina
~ 1-sino

ITizcTaBuBIIM y 1130 (QOPMYJTy 3HAUEHHA M i O, HEBA’KKO 00UMCIUTHU pajiyc
Micana.

e YwMmitoum po3p’sisyBaTU NPSAMOKYTHI TpU-
KYTHUKHU, MOYKHA PO3B’sI3yBATH i MOBiIb-
Hi HeIPAMOKYTHI TpuKyTHuUKH. Hexaii,
HaOpHUKJaL, Tpeba po3B’si3aTu TPUKYT-
HuK ABC, y sxoro AC = 20 cm, LA =50°
i £B=36° (maxn. 237).

@ Tperiit #i0r0 KyT 3HAWTH HEBAXKKO: Mau. 237
Z£C=180°-50°-36°=94°.
11106 smaiiTu cropouu AB i BC, nmpoBeaemo Bucoty CH. Tpurkyrtauku ACH
i BCH upsaMOKyTHi, TOMY:
AH = AC - cos 50° =20 - 0,643 = 12,68;
CH = AC - sin 50° = 20 - 0,765 = 15,3;
CB = CH : sin 36° = 15,3 : 0,588 = 26,9;
BH = CB - cos 36° = 26,9 - 0,809 = 21,76;
AB=AH + HB =12,68 + 21,76 = 34,44.
Or:xe, AB = 34,44 cm, CB = 26,9 cm, £C=94°.
VY crapiux KJjacax BU O3HalOMHTECS 3 MPOCTIIMIMMHU cHocobaMu PoO3B’d-
3yBaHHS HENPAMOKYTHUX TPUKYTHUKIB.
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3AOAYI | BMPABU

BUKOHAMTE YCHO

751.

752.

Po3B’s1:kiTh NpAMOKYTHUI TPUKYTHUK (AuB. Maj. 234), y akomy: a) ¢ = 10,
a=30°0)a=5, 0=45°B)a=b="1.

Axi Bupaswu ciifg 3anmucaT B IOPOYKHIX KJIITUHKAaX TaOJUILi, 10 BifmoBigae
TPUKYTHUKY Ha MaJTOHKY 2387

AB AC BC ZA /B B
C o c
c p
b o 4 b ¢
b p Mau. 238

753.

754.

755.

756.

757.

758.

759.

Po3B’aKiTh TPAMOKYTHMI TPUKYTHUK 3a TiIIOTEHY30I0 ¢ i TOCTPUM KYyTOM O,
AKIIO:

a) ¢ =9,85, a=65° 0) ¢ = 3,84, 0.=50°;

B) ¢ =0,798, a0=68,5°; r) ¢ = 28,6, a=37°12".

Po3B’sikiTh IPAMOKYTHUI TPUKYTHUK 3a KATETOM 4 i TOCTPUM KYTOM O
abo P, AKIo:

a) a =38, a=47° 0) a =6,87, a=4,5%

B) a = 0,274, B=36°; r) a = 0,895, B=64,5°.

Po3B’s:kiTh IpAMOKYTHUII TPUKYTHUK 3a TiIIOTEHY30I0 ¢ i KaTeToM a abo b,
AKIIO:

a) c =113, a = 35; 0) ¢ =130, a = 82;

B) ¢ = 687, b = 528; r) ¢c=17,1, b = 8,28.

Po3B’s1:kiTh IPAMOKYTHUN TPUKYTHUK 3a JaHUMHU KaTeTaMu @ i b, AKIIO:
a) a =183, b = 156; 0) a = 26,1, b = 38;
B) a =1,08, b=0,97; r) a=12,1, b = 6,92.
3HaiigiTs Bucoty gepesa (maj. 239), akimo b= 10 M,
h=2wm, o="70°

Hiaroxays IpAMOKYTHUKA AOPiBHIOE 85 ¢M i yTBO-
pro€ 3i cTopoHOIO KyT 65°. 3HAUAITH CTOPOHU IIPA-
MOKYTHUKA.

3HaiIiTL OCHOBY PiBHOOEAPEHOTO0 TPUKYTHUKA,
AKIIO Horo 6iuHAa cTopoHAa MopiBHIOE 87 cM, a KYT
Opu OCHOBI 44°.
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760.
761.

762.

763.

764.

765.

766.

Poapin 3. Po3B’13yBaHHA NPAMOKYTHUX TPUKYTHUKIB

OcHoBa piBHOOEAPEHOr0 TPUKYTHUKA AOPiBHIOE 28 CcM, a KYT IIPU OCHOBI
65°. 3uaiigiTs 6iuHY CTOPOHY.

TocTpuii KyT pomba gopiBHIOe 54°. Moro 6imbma giaroHanab AOPiBHIOE
26 cM. 3HaANIITL CTOPOHY pomoa.

CropoHU MPAMOKYTHUKA MOopiBHIOIOTL 20 cm i 17 cm. 3HalaiThL fioro mia-
TOHAJIb 1 KyTH, AKi BOHA YTBOPIOE 3i CTOPOHAMM NPAMOKYTHUKA.
IIMupuna OyaguEKy 7 M, OJOBXKUHA KPOKBU 4,5 M.

ITlig AaKUM KyTOM KPOKBM HaXWUJEHi M0 cTesi?

OcHoBa pPiBHOOEAPEHOTO TPUKYTHUKA AOPiBHIOE

60 cwm, 6iuna ctopona 65 cm. 3HAWAITH KYTH ITHOTO

TPUKYTHUKA.

Biuna cropoma piBHOOEZPEHOTr0 TPUKYTHUKA I0- 10 3
piBHIOE 17,5 cM, KyT IIpu BepIInHI gJopiBHIOE 43°.

3HaAUITHF OCHOBY ¥ KyTW IPU OCHOBi IIHOTO TPU-

KYTHUKA.

Ho cToBIa 3aBBUIIKY 8 M 3pO0OMIN TTOXUIY i ATIOPY

3aBHoBKKU 10 M. 3HAUAITH CUHYC 1 KOCHHYC KyTa
Mixx HEME (Man. 240). Max. 240

767.

768.

769.

770.

771.

772.

773.

774.

775.

OcHoBa piBHOOEAPEHOTO0 TPUKYTHUKA BiTHOCUTHCA OO OiUHOI CTOPOHU AK
8 : 7. 3HaAUITL KYyTH TPUKYTHUKA.

3HaUAITh KyTH PiBHOOEIPEHOTO TPUKYTHUKA, AKIIIO OO BUCOTA JOPiBHIOE
OCHOBI.

3HaAUIITh CTOPOHU PiBHOOEIPEHOTr0 TPUKYTHUKA, AKIIO HOT0 BHCOTA I0-
piBHIOE 37 cM, a KyT mipu ocHOBi 40°.

Hoposkuiit 3Hark «KpyTuii cnyck» (man. 241) mome-
penskae BOAiiB mpo HeOe3MmeKy i BKasye, Ha CKiJIbKU
METPiB y cepefHbOMY HiJHIMa€eThCSa fopOora Ha KOMKHI
100 merpiB muiaxy. SHAHAITE KYT HAXUJIY JOPOTH,
IIpo AKY IoIepeasKae 3HaAK.

3HAHAITh TOCTPI KyTH MPAMOKYTHOTO TPUKYTHUKA,

AKITO OOBXKMHM OBOX OiJBIIMX HOTO CTOPiH AOpPiB- Mau. 241
HI0f0Th 20 cm i 18 cm.

Bucora migiiomy goporu 0,4 M Ha KOKHi 3 M, B3STi B rOPU30HTAJILHOMY
HampaMmi. 3HAAAITE KYT migfioMy ZOPOTH.

o 1 I
HI,HI/IOM AJOPOTrM XapaKTepu3yE€TbCA YMCJIIOM E . Busnaure KYT II1JUOMY.

ITepumeTp IPAMOKYTHOTO TPUKYTHUKA NOPiBHIOE 82 €M, a OAWH i3 TOCTPUX
KyTiB 28°. 3HalIiTh rimoTenyay.

3HaWiTh KyTHU TPUKYTHUKA, AKINO itoro croporu AB, AC i Bucora AH
IOPiBHIOIOTH BigmoBigzuHo 3 cM, b cm i 2 cMm.



§ 17. PO3B’A3yBaHHS NPAMOKYTHUX TPUKYTHUKIB 161

776.

7717.

778.

779.

780.

781.

782.

783.

784.

785.

786.

787.

788.

789.

790.

3HalAiThL KyTu piBHOOIUHOI Tpamernii, aximo il 6iuHa cTopoHa i miaroHaiab
HepIeHIUuKYJIAPHI ofHa A0 OGHOI i MOPiBHIOTH BimmosBigzmo 3 am i 4 oM.
SHalAiTE KyTU Tpamernii, ocHoBu akoi gopisuooTs 20 cm i 45 cm, a 6iuni
cropouu 7 cm i 24 cwm.

ITepepis 3amisHrnuyHOr0 Hacumy mMae (opMy PiBHOOGIUHOI Tparmelii, OCHOBHU
AKO01 TopiBHIOIOTL 8 M i 28 M. Biuni cTOpOHM HaxmJIeHi 1O TOPU3OHTY IIif
KyToMm 31°. 3HAWAITH BUCOTY HACUILY.

IIMupura mosoTHa 3asisHMUYHOTO Hacuny mopiBHioe 30 M, a IMUpPWHA ITi-
JomBu — 62 M. S3HAWAITh BUCOTY HACUIY, AKIIO KYT BiJKOCY CTAHOBUTH 32°.
3 Toukm M, gKa JIeKUTHh II03a KPYroM, el KPYyr BUAHO MiJf KYyTOM Ol.
Busnaure Bifgcramb Big Toukm M m0 IleHTpa Kpyra, AKINO HOro giaMeTrp
mopiBHIoE d.

I3 30BHIINIHBOI TOUKM [0 KOJIa ITPOBEEeHO ABi foTHuHi. [loBXKMHA JOTUYHOL
mopiBHIoE 7,8 cMm, pamiyc Kosa 4 cm. BusHaure KyT MiK JOTHUYHUMU.

I3 Touku M, 110 JEKUTH HA BifcTaHi a Bij IeHTpa KoJia, IIPOBeJAeHO ABi
pmoruuHi MA i MB, KyT MisK AKMMU OOPiBHIOE O.. BusHauTe JOBIKUHU I0-
TUYHUX Ta pagiyc KoJia.

V¥ koui 3 meatrpom O i pagiycom 12 cm mposezmero xopay AB. 3HAHAITE 10-
BXKUHY ITiel Xopam, SKINO 3 Ayry KoJa il BugHo nig kyrom: a) 20°; 6) 130°.
Hiaronani pomb6a mopiBHIOIOTH 56 MM i 84 mm. BusHauTe KyTu pombGa
Ta MOro CTOPOHY.

OcHoBu piBHOOEApPEHOI Tpatelii 7opiBHIOIOTE a i b (b > a), a TocTpuit KyT
o. BusHaure 6iuHy cTOpPOHY Tparerliii Ta ii BUCOTY.

IBi cTOpoHU TPUKYTHUKA AOPiBHIOIOTH 36 ¢cM i 87 cM, a KyT MisK HUMU —
58°. BuaHauTe BUCOTU TPUKYTHHUKA, OIYIIEHI Ha I[i CTOPOHU.

Croponu mapaJejorpama mopisuioioTsh 14,8 ¢cm i 7,4 cm, a fioro rocrpuii
KyT mopiBHIOE 62°. BusHauTe BHCOTH IIapaJjiejorpamMa.

BuszauTe BrCOTH PiBHOOEAPEHOTO TPUKYTHUKA, ¥ SKOTO KYT IPU BEPITUHI
mopiBHIOE 50°, a 6iuna cropoua 8,4 mMm.

BusnauTe BuCcOTH piBHOGEAPEHOTO TPUKYTHUKA, OCHOBA AKOTO JOPiBHIOE
8,6 mM, a KyT mmpu ocHOBi 37°.

Cropona pomba mopiBuioe 8,5 nm, a rocrpuii Kyt 88°. Busmaure paziyc
KoJia, BOIUCAHOTO y 1eil poMmO.

MPAKTUYHE 3ABOAHHS

791.

IligroTy#iTe KOPOTKi BUCTYII HA TEMY:
1 Tpuronomerpia K HayKa PO BUMipIOBaHHA TPUKYTHUKIB.
2. TBoprii TpuronomeTrpii.
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3A.U,A‘-II AJ19 NOBTOPEHHSA

792. liaronasi pom6a ABCD nopiBHIOIOTH 16 c™m
112 cm (maut. 242). YcTaHOBITH BiiTTIOBiAHICTH
Mixk mepumerpamu ¢iryp (1-4), moB’ A3aHUMU
3 UM POMOOM, i UMCIOBUMU 3HAUEHHAMU
mux BeauuwnH (A-]l), aAxmio Touku M, N, P
i K — cepeamHu BigIOBiZHMX CTOPiH.

1 Py A 16 cm
2 Pk B 18 cm
3 Punp B 20 cm
4 Pyynp I' 24 cm

I 28 cm

B
N
(0]
C
P
D
Mau. 242

793. T'inoTreHy3a NPAMOKYTHOTO TPUKYTHUKA AOPiBHIOE 13 cM, a mepumeTp

30 cm. 3HaiAiTL KaTeTu.

794. YV mipamigi PABC (man. 243) KokHe pedpo —
saBmoB:kKU 20 cm, M i H — cepenunu pebep AP

i BC. 3HaugiTh:

a) xytu PBC, BHP, BPH, PMB, MBP;

0) Bigcrami BH, AM, MP, PH, MB.
795. O6uncIiTh:

a) 4cos60°-5sin30°-tg 45°;

0) sin60-cos30°—cos45°-sin 45°.

796. Y IpaAMOKYTHOMY TPUKYTHUKY Paiyc BIUCAHOTO
KOJIa JIOPIBHIOE 7', a ITOJIOBUHA IIepUMeTPa I0PiB-

HIOE p. 3HAWIITH TiMOTEeHY3y.

FEOMETPIS HABKOJ10 HAC

OpHaMeHTU AJs PYKOAIIIsS

P
M
c
H
B
Mau. 243
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3AJJ,A'~II 3AToTOBMMU MAJTIOHKAMU

1
H BC||AD,AB=BC=CD=10, @ OA=2,
ZA =60°. : SP = 8.
AD, BH B ¢ . AP S
AL D
H A P
E ABCD — TpsSMOKYTHUK, AB = BC. B
d, a. . AB, AC
AB, BC :
B c
d
o
A Hp
f
BC | AD, : OB=r, c
AH=DH. ¢C B D ZA=500.
CD, DA . AC, CB
: 50°
4 A B
[0) r
=l = I
D H A
s
ABCD — powmo0, - AB=BC =c,
AB =a, /BAD=o. © ZABC=B. B
AC, BD . AC, BH
B C :
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AC = 3, BC = 4.

- B
sin o, cos o, tg o
o
4
A C
3

. AB =10, AC = 6.
tg o, cos B

A
o
10
6
C P B

n BK 1 AC,AK =1, KC=09.

sin o, cos o

B
/I\\
A C

K

. £C=90°, AM = MB, ZHCM = q.

: sin o

C
/M
A B

H M

AB =4, BC=23 .

. BC =4,

ZA, /B, AC ' cosq V3
: 9’ B
A 2
4 AB, AC’:B/’—] 4
: o
C B : A C
2J§ :
AL =6, tgazﬁ. sinot=—, cos|3=£.
3 : 2
/A, /B, AB, AC, BC /A, /B, ZC, AB, BC
A :
: B
a :
o - o B
6 : >
: A c
¢ B : K
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CAMOCTIVHA POBOTA 4

BAPiAHT 1

1°.

2°,
3°.

3HalAiTh CTOPOHY pom0ba, AKIIo Horo giaronasi qopiBHOIOTH 16 cm i 12 cm.

3HangiTe kytu aABC, akio sin A= %, cos B= 72 (kytTu A i B — roctpi).

MeHima cTopoHa IPAMOKYTHUKA JOPiBHIOE 6 ¢M, a JiaroHaJ b YTBOPIOE 3 6iJIb-
1010 cTopoHo KyT 40°. 3HAWAITH mepuMeTp NMPAMOKYTHHUKA (3 TOUHICTIO
IO COTHUX).

BAPIAHT 2

1°.

2°,

3°.

3HalIiTH BUCOTY piBHOOIUHOI Tpamellii, OCHOBY AKOI MOPiBHIOIOTH 7 CM
i 17 cm, a 6iuna cropona 13 cm.

3uaiigite KytTu aABC, akio tg A= \/g, sin B= % (kytu A i B — roctpi).

Bucora pomb6a mopiBHioe 5 cm, a roctpuii Kyt 70°. S3HaAWAiTL ImepuMeTp
pomba (3 TOUHICTIO IO COTHUX).

BAPIAHT 3

1°.

2°,
3°.

CropoHa pomba mopiBHioe 15 cm, a miaronans 24 cm. 3HagiTL APYry mia-
roHaJ b poMoa.

3Hanigite Kytu aABC, AKIIO cosB=§, tgC=1 (xkytu B i C — roctpi).

OcHoBa piBHOOEAPEHOT0 TPUKYTHUKA JOPiBHIOE 8 ¢M, a KyT IIpu ocHOBi 40°.
3HaANAiTh IepUMeTP TPUKYTHUKA (3 TOUHICTIO IO COTHUX).

BAPIAHT 4

1°.

2°,
3°.

3HaNAiTh OLJIBITY OiYHY CTOPOHY IMPAMOKYTHOI Tpamerlii, oCHOBU AKOI J0-
piBuIOIOTH 9 c™m i 14 cm, a Bucora 12 cwm.

3HalgiTe Kyt aABC, AKIo sin A = g, cosC= g (kytu A i C — roctpi).

OcHoBu piBHOGiIUHOI Tpamerlrii gfopiBuioioTs 6 cm i 10 cM, a xkyT 50°. 3Haii-
IiTh mepuMeTp Tparmellii (3 TOYHICTIO IO COTHUX).
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TECTOBI 3ABOAHHA 4

Y npAMOKYTHOMY TPUKYTHUKY TimoTe-
Hy3a mopiBuioe 10 cm, a KaTter — 6 cM.
SHaAUIITh TPETIO CTOPOHY TPUKYTHUKA.

fAxe 3 TBepmIKeHD 3aBKIU X1OHE?

Karer npAMOKYTHOTO TPUKYTHUKA
IOpiBHIOE HOOYTKY TrimoTeHy3u Ha:

Y AABC 3 npamum KyTom C sinAzé.
3Hanngite £B.

Hiaronayss KBajpaTa 3i CTOPOHOIO @
IOPiBHIOE:

YcranoBits Bug aABC, SKIo

cosA=%, cosc=§ (kytm AiC —

roctpi).

Kareru npaAMOKYyTHOrO TPUKYTHUKA
IOpiBHIOIOTH 3 ¢M i 4 cm. 3HAHAITH
CHHYC OiJIBIIIOI0 I'OCTPOro KyTa.

V aABC (£C=90°) tg A=1. Sdxnit
3HAK CJIiJ] HIOCTABUTH 3aMicTh *:
AC * BC?

V AABC (£C=90°) AB=a, ZA=o0..
3uarigite AC.

Bucora piBHOCTOPOHHBOTO TPUKYTHUKA
3i CTOPOHOIO @ NOPiBHIOE:

a) 6 cm; B) 32 cMm;

0) 64 cwm; r) 8 cMm.
a)sina=1; B)coso=2;
0) tg a=3; r) sin oo =0,5.

a) CUHYC IPUJIErJIoTo KyTa;

0) KOCHHYC IIPHUJIETJIOro KyTa;

B) TAHTEHC IPOTUJIEHKHOTO KYTa;

T') KOCUHYC IPOTUJIEIKHOTO
KyTa.

a) 30°;
6) 60°;

a) a\/g 8
a3 . r) a_
2’ J2©
a) TOCTPOKYTHU’IA;
0) IPAMOKYTHUIA;

B) TYIIOKYTHUIA;
T') piBHOOEPEHUIA.

B) 45°;
r) 90°.

B) a\/E;

0)

3 3
a) —; B) —;
) 5 ) 4
4 b
0) —; r) —.
) 5 ) 3
a) >; B) =;
0) <; T') He MOYKHa
BCTAHOBUTU.
a) asino; B) ‘a ;
sin o
a
0) acosa; T) .
cos O
a) a\/E; B) a23;

6) av3; ) W2
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Tunosi 3A0AYI OJ151 KOHTPOJIbHOT POBOTU

1°. KareTu IpAMOKYTHOTO TPUKYTHHKA JOPiBHIOITL D c¢cM i 12 cMm. 3HAHIITH
CHHYC, KOCHHYC i TaHI'€HC MEHIIIOT'0 I'OCTPOro KyTa.
2°. 3HAHAIThL HepuMeTp PiBHOOEAPEHOr0 TPUKYTHUKA, OCHOBA SKOT'0 JOPiBHIOE
16 cm, a 6iuma cTopoHa Ha 4 cM OijbIlIa 3a BUCOTY, IIPOBEIEeHY 0 OCHOBH.
3°. 3HalimiTh Mipy rocTporo Kyra o, SKIIO:
. 1 J3 2
a) sinoo=—; 06) coso=——7; B) tga=1;r) cosaa=—-.
2 2 2
4°, YV npAMOKYTHOMY TPUKYTHUKY TiIIOTeHY3a JOPiBHIOE 5 CM, a CUHYC OJHOTO
3 KyTiB 0,2. 3HaAWAIT, KaTeTu TPUKYTHUKA.
5°. OGuUuCIiTh:
a) 2sin 30° sin 60° — tg 45° cos 30°;
0) sin 45° cos 45° tg 60° — cos 30° tg 45°.
6°. Kareririnorenysa IpAMOKYTHOIO TPUKYTHUKA IIPOHOPIIifiHi uncaam 7 i 25.
3HaAUIITh CUHYC, KOCUHYC i TAHT€HC TOCTPUX KYTiB TPUKYTHUKA.
7°. 3HAUAITH KYTH i CTOPOHU MPAMOKYTHOTO TPUKYTHUKA, AKIO BIUCOTA, IIPO-
BeleHa IO TilOTeHy3U, MiJuTh ii Ha Bigpisxu 2 cMm i 6 cMm.
8°. Bepmunay gepesa, BiggajieHOTO BiJ ZAHOro OyHKTY Ha 16 M, BUAHO mif

KyToM 16° mo ropmsoHTY, a BepPIIMHY APYroro AepeBa, BigmajeHoOro Bin
IBOTO CaMOTO IMYHKTY Ha 24 M, BumHO mig kytom 19°. fke mepeBo BuIre
i Ha cKiabKHU?

9°°. TocTpuii KyT piBHOOIUHOI Tpamelil TOpiBHIOE O, a pajiyc BIIMCAHOTO KOJia 7.

3HaNAiTh IEPUMETP TpAaIerrii.

10°°. CropoHu TPpUKyTHUKA HOPiBHIOOTE 13 cM, 14 cm i 15 cm. Ha aki Bigpisku

IiJIUTH cepenHio 3a HOBJKUWHOIO CTOPOHY BHCOTAa, ITPOBeleHa M0 Hei?

TeomeTpisi Mae aBa ckapbu: OAWH i3 HUX — Lie TeopemMa
ligoaropa, a apyruvi — riogin Bigpiska B cepeaHboMy
i KpariHbOMY BIJHOLLIEHHSIX.

W. Kennep
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Teopema Iliharopa. ¥ KOKHOMY IPIMOKYTHOMY TPH-
KYTHHKY KBaJpaT rilloTeHy3H JOPiBHIOE CYMi KBaJpaTiB
KaTeTiB.

c2=a?+ b? c=+a’+b?
a’=c?-b? Je? -b? B C

a
2 _ a2 2 2
b =c?*—-a b

—a

IIpaBunbHOIO € 1 oOepHEHA TeopeMa. SIKII0O B TPUKYTHUKY KBaJgpaT OTHi€el
CTOPOHHU TOPiBHIOE CyMi KBaApaTiB JBOX iHIIMX CTOPiH, TO HANOIIABIIMI KyT
TPUKYTHUKA TTPAMMA.

SKII0 mepneHAUKYIAPHI npami a i b me- A
petuHaoTheA B Tourni C i Ha mpaMiii a B3ATO
. .o a noxuiaa
IOBiJIBHY TOUKY A, a Ha IPaAMiit b — OyAb-AKY V'd
- ... . mepIieH-
TouKy B 1iel mpsamoi, Bigminny Big C, To: TERYIAD
e Bingpisok AC — nepnendurkyaap, omy- IIPOeKIIis
eHni 3 TOYKU A Ha npamy b, TIOXMIOL
e Binpisok AB — noxuaa, IpoBeJeHa - b
3 TouKu A 1o nmpamoi b, C B

Touka B — ocHOBa MOXWUJIOI,
Bigpisok CB — npoexyia noxunoi AB Ha npamy b.

BaactuBocTi moxmuioi i mpoekrii

e KOJKHAa IIOXWJIA TOBINA 34 IEePIeHANKYJIAP, IPOBeIeHN 3 Tiel caMol TOUKH’
Ha Ty caMy IIpsaMy;
OPOEKITiA MOXUJIOI KOPOTIIa Bifl caMoi ImMOXmJIoi.

e gKIIO 3 OJHi€l TOUKMU M0 Tiel camol mIpsaAMOi MpoBeaeHO nBi piBHI moxwuii,
TO iX IIPOeKIIil piBHI;

e IKIIO PiBHI IIPOEKITil MOXUINX, IPOBEIEHNX 3 ONHiel TOUKU A0 Tiel camoi
apaMoi, To i mi moxwmiri piBHI

® AKIIO 3 OAHiel TOUKM A0 IPAMOI IPOBeAeHO ABi IMOXMJIi, TO 3 HUX OijabIia
Ta, IPOEKIlid AKOI OijabIma;

® SAKIIO 3 OAHi€I TOUKU O IPAMOI IPOBEAEHO ABi IMOXMJIi, TO OiNbIlIa MOXMIA
Mae OLIBIINY IPOEeKINifo.

Aximo CK L AB, to CA > CK i CA > AK. C
Axmo CE = CB, to KE = KB.
Axmo KE = KB, To CE = CB.
Axmo CA > CE, to AK > EK.
Aximo AK > EK, to CA > CE.




TpuronomerpuuHi (PyHKIil rocTpOro Kyra
CHHYyCOM TroCTpPOro KyTa MPAMOKYTHOTO TPMKYTHUKA HA3WBAIOTh BiJHOIIIEHHS
IPOTHUJIECIKHOTO KaTeTa IO TillOTeHy3HU.

KocuHycoM rocTporo Kyra mpAMOKYTHOTO TPMKYTHMKA HAa3WBAlOTh BiJHO-
IIeHHs IPUJIErJoro Karera [0 TilloTeHy3u.

TaHreHCOM TOCTPOT0 KyTa NMPAMOKYTHOTO TPUKYTHUKA HA3WBAIOTH BilTHO-
IIeHHS IIPOTUJIEXKHOTO KaTeTa A0 IIPUJIErJoro.

B

A C

Cunyc, Kocurnyc, maHeeHnc (i KOmaHzeHc) TIEBHOTO KyTa Pa3oM Ha3WBAIOTh
MPUZOHOMEMPULHUMU QYHKYIAMU Ub020 KYTa.

CuiBBigHOIIIEHHA MijK CTOPOHaAMM i KyTaM¥ IPAMOKYTHOTO TPUKYTHUKA:

. a b a
sinoo=—, coso=—, tgo=—.
c c b

Kopucryiounch HuMu, MOKHA 3a [BOMA BiIOMUMY eJIeMEHTaMU IPIMOKYTHOTO

TPUKYTHUKA BU3HAYUTU BCi iHII #loro eleMeHTH.

BaactuBocTi TPUrOHOMETPUYHNX (PYHKITIN

Cunyc i KocuHyC TOCTPOT0 KyTa MeHIIi Big 1, a TaHreHC MOKe OyTH JOBiILHUM
JONATHUM YMCJIOM. SIKIIO TOCTPUHA KYT 30iJILIITyBaTH, TO MOr0 CUHYC i TaHTeHC
30iJBIITyBATUMETBCA, a KOCUHYC 3MEHITYBATUMEThCSA. SHAUEHHS CUHYcCa, KO-
cunyca i Tauresca Kyrtis 0°, 30°, 45°, 60° i 90° Bkasaui y Tabaumi Ha c. 146.

1 KOMKHOTO TOCTPOTO KyTa NPAaBUJILHUMU € CIIiBBiJHOITIEHHS:

sin? o+ cos® =1,
_sina

tg o .
COos O

sino.=cos(90°—a.),

coso=sin (90°-a).
Posg’azamu npamokymHuil mpukymHuk — Iie O3HaUa€ 3a JBOMAa BimoMuMu
eJeMeHTaMHu TPUKYTHUKA (CTOpOHAMHU YM KyTaMM) BUBHAYUTHU BCi iHII #Toro

eleMeHTH. SIK po3B’sA3yBaTU MPAMOKYTHI TPUKYTHUKU 3a PiBHUX yMOB, CXe-
MaTHUYHO IIOKAas3aHo y Tabuuili Ha c. 156.



JlloboB — Lie Teopema,
SIKY KOXEH €Hb roTPIi6HO A0BOANTH.

IcHye 6e3nid peyeri, ki 34al0TbCs 3aragkoByUMm
[UJ1s1 JTI0A€EN, SIKi He BUBYa I MaTtemartuky.

APXIMEL

(287 poH. e.— 212 g0 H. €)

CnaBeTHMN faBHbOrpeLbknii MmaTema-

TUK, QIi3NK, iIHXEHEP, BUHAXIOHNK-ACTPO-

HOM. OOWH i3 HAMBNOATHILLNX MrEHIiB.

3pobue 6araTo BiAKPUTTIB Y reOMeTpii:

e 004MCnMB NNoOLLy eninca i BUTka
cnipani, NOBEepxHi KOHyca i Kyri;

e [OBIB 6arato Teopem npo BAaCTUBOCTI
Kona i Kpyra;

e [0OCNIAXYyBaB NepuMeTpu BNncaHux

i onncaHnx 96 KyTHUKIB iy Takum
RO > _
a4MB, LLIO YUCTIO TT=~— & .~




Po3nin 4

MHOIOKYTHUKN
Taix naowui

MHOroKyTHUKN, 30KpeEMa TPUKYTHUKN | HOTUPUKYTHUKU, —
HaMBaXXIMBILLI 1 HANNOLUVPEHILLI reOMEeTPUYHI dirypu.

Mnowa MHOroKyTHUKa — reoMeTpuyHe, idndHe, reorpadiyHe,
3arajibHOHaykoBe 1 HaBiTb MOBYTOBE NOHATTS. Ym BinbLua
MA0LWA KBAPTUPKU, TUM 3PYYHILLE B Hill XXUTU, TUM BOHA O0POXYa;
4ymM BinbLua naowa Nons, TMM BiNbLUNA ypoXan 3 HbOro MOXHa
3ibpaTtun, TMM BiNbLLUNM NOAATOK 3a HLOro Tpeba NiaTuTn.

§ 18 MHOroKyTHUKMN
§ 1 9 BnucaHi i1 onucati
MHOTFOKYTHUKW
20 Mnowa
MHOIOKYTHUKa

Mnowi

§ 21 napanenorpama

i Tpanewnir

§ 22 !1]10LI.|,6iTpI/IKyTHMKa
i pombGa

3acTocyBaHHS

§ 23 TPUrOHOMETPUYHUX
dyHKLiIn
HABYAJIbHUU NPOEKT EDUCATIONAL PROJECT
«CKknagaHHS NpUKNagHux “Drafting of the Applied

3apay npo nnowi piryp» Problemsabout Figures Areas”




,D,J'I_'_il 4Oro BUB4aTU MHOIMOKYTHUKU
Taix nnowi?

IInoma MHOTOKYTHUKIB — IIe Be-
JUYnHa, HeoOXigHa miuda 6ararnrox
omepariii. Harpukian, KyoiBis, Ipo-
Iax, oOMiH, o)OpMIIEHHS V BJIACHICTh

| 3€MEJIbHOI JIISAHKU. |

ITogaTku HapaxoOBYIOTH BiITIOBiTHO
IO TIJIOIIiI KBAPTUPU YU Aadi, IIJIOIIL

|(bepMepc1,K1/1x l'IOJIiBl unu CTaBKiB,l

MIJIOIi TOPTiBEJIBLHOTO MaMmAaHUMKA

YU PUHKY TOIIIO.

Bipg mrorri BuKoHaHOI poboTH 3aje-
JKUTH 3apobiTHA MIaTHS Jroaeii 6ara-
THOX ITPo)eciii: TapKeTHUKHU, ILTUTOY-
HUKUW OTPUMYIOTH I'POIITi 3aJI€KHO Bif

TOrO, mcy|nnomy BOHU 3aCTEJIUJIH |;
MaJgAapu, MITYKATypu — BlJ TOTO, AKY
IJIOIY BOHU mopapOyBasy UM Iif-
roryBaiau g0 papOyBaHHA.

ITomipkyiiTe, g€ 1Ie 3aCTOCOBYIOTH ILJIOILY MHOTOKYTHHUKIB?

IToHATTS MJIOIi PO3IIMPIOE Ballli MOMKJIMBOCTL OJIA PO3B’sI3yBaHHA 3amadu.
3Harouu miaomry (Girypu, MOKHA 3HAXOAUTHU ii HeBimoOMi eleMeHTU: CTOPOHH,
BUCOTH, KyTU TOIO. IHOAL mOminbHO mioIy (irypu BU3HAUUTU PiSHUMU CIIO-
cobamu i, MPpUPiIBHABINIY yTBOPEHI BUpasu, 3HANTHU HeBimomuii enemenT. Takwuii
MeTOJ PO3B’A3YBaHHSA 3a7a4 HA3UBAIOTh «METOJIOM ILJIOII».



§ 18 ‘ MHOroKyTHUKM

®dirypa, 1o ckaamaetrbeda 3 BigpiskiB AB, BC, CD, DE, EF, HasuBaeThCA
aamanoio ABCDEF (man. 244). Touku A, B, C, D, E, F — sepwuHtu 1iei n1ama-
HOi, A i F — KiHumi, Bigpisku AB, BC, CD, DE, EF — ii nauxku. PosrisagyBaHa
JaMaHa Mae 5 JaHOK, ajie iX Moke OyTu Oyab-aIKa KiJbKicThb (He MeHIIIe JBOX).
Jlamana Ha3WUBAETHCSA NPOCMOI0, AKIIIO BOHA HEe Ma€E caMOIepPeTUHiB i HiAKi aBi
ii cycigmi aHKM He Jie)KaTh Ha OAHilN mpamiii. Ha mamonky 244 300pakeHo

JaMaHi: @ — mpocTa, 0 i 6 — HempocTi.

C
A C B A F
F E
B B b
D
E A D
F E C

a 0
Maux. 244

JlossxcuHO0I0 1aMAHOT HABUBAIOTH CYMY JOBXKUH ycCix i1
JaHOK. J[loBXKMHA JJaMaHOI He MeHIIIAa BifcTaHi MixK 11 KiH-
namu. Hanpukiaan, nos:xuHa jamanoi ABCDE He meHIna
Big AE (mau. 245). CrpaBpi, 3a HepiBHICTIO TPUKYTHUKA
AB+ BC>AC,AC+CD>AD, AD + DE > AE. [lonaBiiu
yci i HepiBHocTi, maemo: AB + BC + CD + DE > AE.

AHaJI0riyHO MOYKHA TOBECTU PO3TJISTyBaHe TBEPIKeH-
HS IJIA JIJaAMaHOI 3 TOBIJILHUM YHCJIOM JIAHOK. SHAK PiBHO-
CTi TYT € TiIBbKU TOMi, KOJIM BCi JJaHKU JJaMaHOI JIeXKaTh
Ha ofHiNl mpamii. JoBKHUHA KOMKHOI MPOCTOI JaMaHOL
OinpIna BimeraHi Misk 1T KiHIAMH.

JlamaHa Ha3UBAETHCA 3AMKHEHO0I0, SIKIIO 11 KiHii 30i-
rarThCs.

IIpocra 3amMKkHeHa JlaMaHa HA3WBAETHCA MHOTOKYTHH-
KoM (MaJi. 246). Bepiinau i laHKY JJaMaHO1, AKa YTBOPIOE
MHOTOKYTHUK, Ha3WBAIOTHCA BiNNIOBIAHO GepuiuHamu
i cmoponamu mrozokymuurka. HalimeH1ie 4mcyio cTopiH
MHOTOKYTHUKA — TPU. TPUKYTHUK i YOTUPUKYTHUK —
OKpeMi BUAU MHOTOKYTHUKiB. MHOTOKYTHUK 3 71 BEPIIIH-
HaMU HasWBAIOTh N-KYTHUKOM.

8

Maux. 245

E

Mau. 246
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JBi BepHIMHM MHOTOKYTHUKA, AKi € KIHIIAMU ONHiel CTOpPOHU, HA3UBAIOTh
CcYyciOHimu; BePITMHYU MHOTOKYTHUKA, AKi He € KiHIAMY OfHi€el H0TO CTOPOHU, —
HecyciOnimu. Binpisok, mo cnonydae aBi HecycigHi BepmiuHu, — 1€ 0ia20HALb
MHO20KYmMHUKa. TPUKYTHUK He Ma€ AiaroHaJiei.

MHOrOKyTHUK po30uBaE IJIOMIUHY Ha ABi 06J1acTi — BHYTPIITHIO i 30BHIIITHIO.
Ha masmionky 247 BHyTpilTHIO 00J1aCTh IMTECTUKYTHUKA 3adapboBano. IIpocty
3aMKHEHY JlaMaHy pasoM 3 ii BHYTPillIHbOIO 00JIaCTI0 TaKOYK HA3WMBAIOTh MHOTO-
KYTHUKOM.

B c
B T L
A c
A D K M
F D
P
F
Y E
Maur. 247 Mau. 248

3aysascenna. B reomerpii HEPIAKO OTHUM CIOBOM HA3MBAIOTH Pi3HI HOHATTH.
Hanpuraazn, pagiycomM KoJia Ha3MBAIOThL 1 HeAKHIN BIAPisOK, i JOBMKUHY IILOTO
Bimpiska. Te came MOKHaA CKasaTu IIPO CTOPOHY, BHCOTY, KYT TPUKYTHUKA,
IiaroHaJib ImapaJjejiorpaMa Toio. BiKuBaroum Taki ciioBa, Tpeba yTOUHIOBATH,
110 BOHY O3HAYAIOTh.

SKI10 BCi KyTM MHOTOKYTHWKa MEHIIIi Bil pOSTOPHYTOT0, MOTO0 HA3WBAIOTh
onyrkaum mHozokymHuurkom. Ha manouKy 248 300paskeH0 ONYKJINN MHOTOKYTHUK
ABCDEF i meonyknuii KTLMP. Ix kyTu mosHaueHo nyramMu.

“TEoPEMA 31

Cyma KyTiB OnyKJioro n-KkyTHuka gopisHioe 180° - (n — 2).

AOBEAEHHS.

Hexait ABCD ... KP — onyknuii n-KyTHUK (MaJ. 249). B C
Hiaronamni AC, AD, ..., AK pos6uBaioTh itoro Ha (n — 2)
TpuKyTHUKIB. CyMa KyTiB KO’KHOTO TPUKYTHUKA JOPiB-
Hioe 180°, a cymMa KyTiB n-KyTHHUKA — CyMi ycix KyTiB
mux (n — 2) TPUKYTHUKIB, TOOTO

180° - (n — 2). [ e

Teopema 31 crpaBAKYETHCA i IJ1A 6araTb0X HEOMYKJINX
MHOTOKYTHUKIB.

Ilepumemp MHO20KYMHUKA — CyMa JOBXKWH yCixX #0TO
cTopin. KoskHa cTopoHAa MHOTOKYTHMKA MEHIIIa Bij] ioTo miBImepuMeTpa, 60 BoHa
MEeHIINIa BiJf CyMH BCiX iHITIMX HOTO CTOPiH.

Maua. 249



§ 18. MHOIOKYTHUKM 175

— ANK AONUTIMBUX

FAKLLO0 MHOFOKYTHUK OMNYKJINIA, TO NMPW KOXHIA MOro BepLUMHI MOXHa nobyaysaTu
[Ba 30BHILLUHI KyTW.

“TEoPEMA |32

CyMa 30BHiLUHIX KYTIiB, B3ITUX NO OAHOMY NPU KOXHIiA BEpPLUNHI f0-
BiJIbHOI0 OMYKJ1I0ro MHOTOKYTHUKa, AopiBHIOE 360°.

OOBEJLEHHY4.

KOXHUW 30BHILLHIA KYT OMYK/IOro MHO- A/ B
rOKYTHMKA B CYMi i3 CYMDKHUM BHYTPILLHIM
KYTOM MHOFOKyTHMKa aopisHioe 180°. Akwo
MHOrOKYTHUK Ma€ n BEPLUVH, TO Cyma n Ta-
Knx nap kytiB gopisHioe n - 180°. Cyma BCix
BHYTPILHIX KyTiB gopiBHoe (n — 2) - 180°.
TomMy cyma 30BHILLHIX KYTiB N-KyTHMKa O0-
PIiBHIOE Pi3HNLI
n-180°-(n-2)-180°=2-180°=360° ]

[loBeneHy Teopemy intocTpye mantoHok 250.

Man. 250

SAMNUTAHHS | SABOAHHS AJ19 CAMOKOHTPOJIIO

o nHasmuBatoTh JamaHoo? IIpocToio amMaHo0?

IITo HasMBaIOTh MHOTOKYTHUKOM?

SKuit MHOTOKYTHUK Ha3WBAIOTH OMYKJIUM?

IITo HaswBaIOTH ITEPUMETPOM MHOTOKYTHHUKA?

ChopmystoiiTe TeoOpeMy PO CYMY KYTiB OIMYKJIONO MHOTOKYTHHKA.

A e

BuykoHAEMO PA3ZOM

o CkinbKu miaroHajiell Ma€ ONMYKJIUN N-KYTHUK?

® 3 KOKHOI BepIIMHU OIMYKJOro n-KyTHUKA BUXOAUTL n — 3 miaroHaJeii,
3 ycix n Bepmua — n(n — 3) miaromaseii. IIpu boMy KOXKHY AiaroHalb
paxyioTh nBiui, 60 BoHa Mae aBa KiHili. OTike, KOMKHUI ONYKJINN n-KYTHUK
mae: 0,5n(n — 3) miaromauteii.
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e Ko:xHy cTopoHy KBajgpaTa 3aBIOBXKKM 34 IIOIi- B B, B, c
JeHO Ha 3 PiBHI YacTHMHU i BCi TOUKM IOAiTy
TOCJIiIOBHO CIOJIYYeHO Bigpiskamu (maj. 251).
3HAUAITh KYyTU YTBOPEHOTO 8-KYyTHWKA, MOTO
giaromaJi i mepuMeTp.

e Ilpu BepmmHaAX JaHOrO KBajpara — IPAMO- A, C,
KyTHi piBHOOEIPEHI TPUKYTHUKHU, TOCTPi KyTHU
AKux 1o 45°. Tomy KOMKHHUI KyT yTBOPEHOTO
8-ryTHHKA mopiBHioe 180° — 45° = 135° A D, D, D

AA, =A A =AB=a, AD,= a‘/§° Maua. 251
Tomy mepumeTp 8-KyTHUKA
P, =4a+4a2 =4a(1+2).
Hiaronani DA, i A;B; — rinoTeHy3u MPAMOKYTHUX TPUKYTHUKIB 3 KaTe-
ramu a i 2a. A,C, = 3a, niaronamni A,C, i A;B, — rinoteHy3u IPAMOKYTHUX
TPUKYTHUKIB 3 Kareramu a, 3a i 2a, 2a Bignmosiguo. Tomy:
AD =AB =aJ5, AC,=3a,

AC, =a10, AB,=2\2a.

e Yy icHy€ IMIeCTUKYTHUK, KOKHA CTOPOHA SKOT0 B c
mapaJiejJibHa JBOM iHIIIMM HOTo cTopoHaM?

® Icuye. Takuii MeCTUKYTHUK MOYKHA OTPUMATH, D E
BifipisaBIu BiJf OyIb-sIKOT0 IPAMOKYTHUKA MEH-
MU OPAMOKYTHHUK (MaJ. 252).

Maua. 252

SAOAYI | BIPABU

BUKOHAMUTE YCHO

797. Yu nepeTnHae JaMaHa IPAMY, AKIINO KiHITi JaMaHOI po3MillieHi: a) 3 pisHUX
O0oKiB Big mpamoi; 6) 3 ogHOro OOKY Bix mpsamoi?

798. Uu MorKe UMCJIO BEPIIIKMH OMYKJIOI0 MHOTOKYTHHKA He JOPiBHIOBATH UHCIIY
tioro cropiu?

799. CkinbKM JIAaHOK MAalOTh JaMaHi, 300paskeHi Ha maaoHKY 2447 HassiTh ix
BePIIVHY i KiHITi.

800. 3maigite mo:xuHy Jamanoi ABCDE, 1oBXUHHI JAHOK AK0I 3 M, b M, 8 M
i 4 m. Yu moxxe Bimcranp Mixk Ii xkimmamu mopiBuroBatu 21 m?
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801. om:xkmua samanoi 4,5 M. 3HAHAITh JOBKUHY il JIAHOK, AKIIO BOHU IIPO-
mopIitiHi umcaam 2, 3, 4 i 6.

802. Yu icuye 3aMKHeHa JiaMaHa 3 II'SSTHU JIAHOK, MOBXKUHU SKUX MTOPiBHIOIOTH
1m,2Mm,3M,4Mmil12 m?

803. Hakpecaits cemukyTauk ABCDEFH. HasBiTh yci fioro BepIiuHu, CTOPOHH,
miaroHasi. CKiJbKY miaroHajieil Ma€e CEMUKYTHHUK?

804. Yu icHye MATUKYTHUK, CTOPOHHU SKOTO IIPOMOPIifiHi uucaam 7, 13, 15,
451 19?

805. Yu icHye MATUKYTHUK 3 TPhOMAa IpaAMUMU KyTaMmu? I3 vorupma npaMmumu
KyTamu?

806. Yu moske B KBajpaTi 3 mepuMeTpoM P BMiCTUTHCS MHOTOKYTHUK 3 IIE€PU-
metrpoM 2P? IlokaKiTh Ha IPUKJIAMI.

807. a) Ilepumerp AKOTO 3 IWATHUKYTHUKIB, 300pa’KeHUX Ha MAaJIOHKY 253,
OimpImii?
0) 3HAUAITH IEePUMETPU I'ATUKYTHUKIB, 300paskeHNX Ha MAJIOHKY 253,
Aario AB = KP = 4 cwM.

D
E C N L
M,
A B K P
Mau. 253 Mau. 254

808. 3malgiTh cyMy KYTiB ONMYKJOTro: a) MATUKYTHUKA; 0) IMIECTUKYTHUKA;
B) CTOKYTHHKA.

809. CkinbKu CTOPiH Ma€ MHOTOKYTHUK, 300paKeHUN Ha MaTOHKY 2547 3Haii-
IiTh cyMy HOTO KYTiB.

810. Yci KyTu ceMUKYTHUKA PiBHI. 3HANIITHL Mipy OAHOTO 3 HUX.

811. CkinbKU CcTOPiH Mae MHOTOKYTHHMK, KOKHUNU KyT SKOTO AopiBHIOE 135°7
A 140°?

812. Yu icHye MHOTOKYTHUK, KOXKHUII 30BHIIIHINZ KyT AKOro mAopiBH0e 36°7

813. HakpeciiTh HEONYKANN II'ATUKYTHUK, V AKOr0 TiIBKHU ABi miaroHasi Jie-
JKaTh y BHYTPIIIHINA o0JsacTi. 3HAUOITL CyMy MOT0 KYTiB.

814. Yu icuye onyKanii MHOTOKYTHHUK, CyMa KyTiB sikoro gopisaioe 900°; 9000°?

815. [loBemiThs Ha mpuUKJIaAi JaMaHOl 3 IIeCTH JIAHOK, IO AOBMKHHA ITPOCTOI
JamaHol 6iybIra Bif Bigcrami Misk I1 KiHIAMH.
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816. Ha KoxkHil cTOPOHI KBajgpaTa 3aBAOBKKU @ 30BHI HbOT'O JOOYAYBaJIU PiB-
HOCTOPOHHINI TPUKYTHUK TaK, II0 YTBOPUBCS HEONYKJINN BOCBMUKYTHUK.
SHaANIIiTh OT0 KYTU 1 JOBKUHUN HANAOBIIUNX JiaroHajei.

817. V 2010 pori BumyiieHo 6 Mapox, IPUCBAYECHUX Mi-
HepajiaM, BJIACTUBUM II€BHUM perioHam ¥YKpaiHu:

cuHreHit (kanymwur) — Ilpukapnarrsa, pomoHIT —
Kapnaru, nabpagop — Yepkamiuua, arat i Oypii-
TuH — BoJsnHb, Kapnatutr — 3akapnartsa. Poswmi-

pu Ko:xkHOI Mapru 47xX47x47 mm. PazoMm 11i Mmapxu
YTBOPIOIOTH MIECTUKYTHUK (Maja. 255). I[na 1mboro
IIeCTUKYTHUKA 3HANIITh: a) CyMy BHYTPIIITHIX KYTiB;
0) mepuMeTp; B) OLJIBIITY AiaroHaJb; ') MEHIITY Aiaro-
HaJb; I') BiIcCTaHb MijK IPOTUIEKHUMU CTOPOHAMU.

818. a) [loBexiTh, 10 TPOTHJIEKHI CTOPOHU OHYKJIOTO
IIeCTUKYTHUKA 3 PIBHUMHU KyTaMU MapaJiesibHi.

0) HoBemiTh, I10 OMYKJNUI CEMUKYTHUK 3 PIBHUMH KyTaM{ HE Mae€ mapa-
JIeJIbHUX CTOPiH.

819. ABCDEFMN — omnyKJu#i BOCBMUKYTHUK 3 piBHUMH KyTamu. J[loBeaiTs,
mo: a) npami AB i CD nepnenguxynspsi; 6) DE | AN.

820. IIleCTUKYTHUK, YCi KYTHU AKOTO PiBHI I KOXKHa CTOPOHA HOPiBHIOE A, PO3-
pisaHo Ha TpPHW PiBHI M’ATUKYTHUKU HANMEHIIINX IepUMeTpPiB. SHAUAITH
MepUMeTP i KyTU II'ATUKYTHUKA.

821. CrpobyiiTe poapisaTu KBaJpaT Ha JABa PiBHI M’ATUKYTHHUKHU. A Ha JIBa
pPiBHiI cCeMUKYTHUKM?

822. fIK mIecTUKYTHUK, 300pakeHU Ha MaJIOHKY 256,
pospisatu Ha 4 moAiOHI HTOMY IIECTUKYTHUKU?

823. ke HaliMeHIIle YKUCJIO TOCTPUX KYTiB MOYKe MaTuU
ONYKJINII MHOTOKYTHUK? Yomy?

824. CkinbKu BepIINH MAa€ ONMYKJINN MHOTOKYTHHUK, KO-
IeH i3 KyTiB Akoro He mepesurye 120°?

825. Yu icHye ONYKJIUN II’'ATUKYTHUK, HAHOLIBIIINN KYT
AKoro mopiBHioe 107°?

826. [ToBexniTh, 1110 YOTHUPU I'OCTPi KYTU MOYKE MATH TiJIb-
KU HEONYKJWUN MHOTOKYTHUK. Mau. 256

827. oseniTh, 1110 cyMa AiaroHajaeil OMYyKJIOTO I’ ATUKYT-
HUKa OijbIlia Bifg fioro mepumerpa.

828. BepinuHMN YOTHPUKYTHUKA MAaOTh TaKi KOOPIUHATI:
A(1; 2), B(1; 3), C(6; 3), D(3; 0). 3uaiigiTe mepuMeTp
YOTUPUKYTHUKA, Mipu MOTO KYTiB i TOBKUHU Jia-

ToHAaJIeH.
829. leavmoid — 1e YOTUPUKYTHUK, AiaroHAJi SKOTO
NepIeHANuKYJIAPHI 1 ofHA 3 HUX IIPOXOAUTH Uepes

cepenuny apyroi. [locaimiTe BIaCTHUBOCTI AeabTOIA.
830. VasiTh 6essiu mapkeTuH y (opMi xpecTa, CKJIame-
HOT'O 3 II'ITH PiBHUX KBaJpaTiB, AK 300pasKeHo Ha
MasitoHKY 257. Uu MOKHA TaKMMU MapKeTUHAMU
3aMOCTHUTH BCIO ILJIOIIUHY? Mau. 257
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MPAKTUYHE 3ABOAHHS

831.

Bupixxre 3 mamepy aBi Tpamerrii 3i cropomamu 4 cm, 4 cm, 4 cm i 8 cm.
Axi pirypu MokHA yTBOPUTU, IPUKJIAJAIOUN TPATIEIlii piBHUMH CTOPOHA-
Mu oxHa Ao oxuoi? Haxpecuirs 1i ¢irypu B macmirabi 1 : 2, sgaigiTs ix
mepuMeTpu i Mipu KyTiB.

3AJJ,A'-II A9 NOBTOPEHHSA

832.

SHAUAITh, KyTU IIapajejorpama, AKIIO:

a) Ba 3 HUX IPOIOPIifiHi unciaam 2 i 3;

0) oxmu i3 Hux Ha 20° GimbIIuit Bifg Apyroro;
B) onmH craHoBUTH 80 % Bim apyroro.

. 3HaiaiTh mepumerp pomba, AKIMO BiH Ha 60 cM GigbInuii Bifi CTOPOHU

pomoba.

. Y piBHOOeIpeHOMY TPUKYTHUKY OiUuHA CTOPOHA AiJIUTHCSI TOUYKOIO JOTUKY

BIIMCAHOTO KOJIa Yy BigHOIIEHHi 2 : 3 (IouMHaouu BijJ BepIinHm). SHAWAITH
BigHOIIIEHHsA 0iYHOI CTOPOHM IO OCHOBH.

. Ha 3Buuaniuiyt maxoBiii gomri (mas. 258) mosxkHa Bumiautyu 139 pisHHX

KBaaparTiB, 1110 MalOTh Bixg 2X2 mo 7Xx7 xriaituuok. [{oBemits me. CKiabKM
cepell HUX TaKWX, AKi MaiOTh 0iJIbIlle YOPHUX KJIITUHOK?

Maumn. 258



BrnincaHi n onucaHi
MHOIOKYTHUKMU

SIKI0 BCci BepIIMHM MHOTOKYTHMKA JIEXKaThb Ha KOJIi, 10TO HasWBAIOThb 61U-
CAHUM Y KOJO, a8 KOJIO — ONUCAHUM HABKOJO MHOZOKYymHuka (Man. 259).
SIKII0 BCi CTOPOHM MHOTOKYTHHKA JOTUKAIOTHCA IO KOJIa, 1OT0 Ha3UBAIOTh

ONUCAHUM HABKOJO KOJA, & KOJO — BNUCAHUM Y MHOozokymHuK (Maiu. 260).
A B
A B
C C
E
E D D
Max. 259 Maxn. 260

Bu BiKe [eIrio 3HaeTe PO BIIMCAHI B KOJIO I OMMCAHiI HABKOJIO KOJIA TPUKYT-
HUKU i YOTUPUKYTHUKK. 3HAETE, 30KpeMa, II0:

HaBKOJ10 KOXXHOIO TPMKYTHUKA MOXXHA ONMCaTU KOJO i TiJIbKN oaHe;
y OyAb-9KNii TPUKYTHUK MOXXHA BNMUCATU KOJIO i TiNIbKU O HE;
KOJ10 MOXXHa BNUCATU TiJibKU B TAKU YOTUPUKYTHUK, CyMa ABOX NPOTU-
JIe)KHUX CTOPiH IKOro AOPiBHIOE CYMi ABOX iHLUMX MOro CTOPIH;

® KOJIO MOXXHa ONMUCaTU TiJiIbKN HABKOJIO TaKOro YOTUPUKYTHUKA, CyMa
ABOX MNPOTUJIEXHUX KYTiB AKOro aopiBHioe 180°.

HJia moBiABPHUX N-KYTHUKIB TaKi 3arajbHiI TBEpPAMKEHHA c(HopMyJIIOBATU HE
MoskHa. MOKHA TIJIBKY CTBEPIKYBATH, 1[0 KOKHUN BOUCAHUUA Y KOJIO MHOTO-
KYTHUK 1 KOKHUN OIMMCAHUN HABKOJIO KOJIA MHOTOKYTHUK — (PIrypu OmyK.JIi.

SIKIO0 MHOTOKYTHWK BIMCAHWI y KOJO, TO IEHTP IILOTO KOJia PiBHOBif-
JaJeHU Bif ycix BepIIMH MHOTOKYTHMKA, TOOTO JIEKUTL Yy TOUIl IEePEeTUHY
CepeIMHHUX NEePIEeHANKYIAPiB, MPOBEIEHNX A0 CTOPiH MHOTOKYTHUKA. SIKIIO
cepeInHHI MepPIeHIUKYJISIPH, IPOBEIEeH] 0 BCiX CTOPiH MHOTOKYTHUKA, Iepe-
TUHAIOTLCA B OJHIiN TOYIli, TO HABKOJO TAKOI0 MHOTOKYTHUKA MOKHA OIIMCATU
KoJjio (maj. 261).

IlenTp KoJsla, BOMCAHOTO B MHOTOKYTHWK, PiBHOBiAmasieHWII Bij ycix #oro
CTOPiH, TOOTO JIEXKHUTH Y TOUIIi IIepeTUHY 0iCeKTPHUC KYTiB MHOTOKYTHUKA. SIKIIIO
0iceKTpHCH BCiX KYTiB OIIYKJIOTO MHOTOKYTHHKA IIEPETUHAIOTHCA B OTHIN TOYII],
TO y TAaKUH MHOTOKYTHHUK MOKHa BOHcaTu KoJjo (Majua. 262).
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Max. 261 Max. 262

— AN 4OonMNTInBUX ~

FAKLL,0 BCi CTOPOHM OMyKJ10ro MHOTOKYTHMKA PiBHI | BCI MO0 KYTW PiBHI, TO Takuin
MHOIOKYTHUK Ha3uBalOTb rpaBu/ibHUM. Hanpuknaz, piBHOCTOPOHHIN TPUKYTHUK
i KBa4paT — MHOIrOKYTHUKM NpaBuibHi. Ha mantoHky 263 306paxkeHo npaBusibHi
LUECTUKYTHUK i CEMUKYTHUK.

0 O

Man. 263

HaBk0n0 KOXXHOro npaBuJibHOr0O MHOrOKyTHUKa MOXXHa onucaTtu KoJio
i TiNbKM opgHe.
Y KOXXHUI NPpaBUJIbHUIA MHOIMOKYTHUK MOXXHa BIMUCATU KOJIO i TifibKU OQHe.

Ha manioHkax 264 i 265 306paxeHo Kona: BrncaHe B NpaBUiIbHUIA N’ ATUKYTHUK
i onrcaHe HaBKOJI0 NPaBUJIbHOMO BOCbMUKYTHUKA.

OR®,

v Man. 264 Man. 265
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v

Josenemo, L0 CTOPOHA NPaBUJIbHOIO LUECTU-
KYTHMKA, BIIMCAHOIr0 B KOJ1I0, AOPIBHIOE paaiycy /\
uboro Kosna (Masn. 266). B

OckKinbkn BCi CTOPOHU BMMCAHOIO LLECTUKYTHUKA
PiBHi, TO PiBHi 1 CTAryBaHi HAMW Oyru, i BignoBigHi
iM weHTpanbHi kyTu. Cyma BCiX LLECTU LEHTPasb-
HUX KyTiB (Npwn iX cninbHin BepwuHi O) [OPIBHIOE
360°, TOMy KOXeH 3 Hux gopisHioe 360° : 6 = 60°. A
2 OAB piBHOBeapenuii, 60 OA = OB, sk pagiycu \/
kona. {KLWLo X KyT NMpu BepLUMHi piBHOOeapeHoro
TPUKYTHUKA A0pPiBHIOE 60°, TO LLei TPUKYTHUK PIBHO- Man. 266
CTOPOHHIN, AB = OB. A ue 11 Tpeba 0yno O0BEeCTU.

JoknagHiwe npo npaBuiibHi MHOTOKYTHUKU BU
ni3HaeTecs B 9 knaci.

SAMNUTAHHS | 3ABOAHHA 09 CAMOKOHTPOIJIIO

1. KWt MHOTOKYTHUK Ha3WBAIOTh BIUCAHUM Yy Koj0o? OmucanuM HaBKOJIO
KoJa?

2. JloBeniTh, 110 HABKOJIO KOYKHOTO TPUKYTHHKA MOKHA OIMUCATHU KOJO.
Ie JeXuTh IeHTpP IIbOro KoJja?

3. lloBeniTh, 1110 B KOKHUUN TPUKYTHUK MOKHA BOUCATU KOJO. lle JeKUTH
LEeHTpP IILOT0 KoJja?

4. HaBKo0JIO AKOT0 YOTUPUKYTHUKA MOYKHA oImrcaT KoJio? HaBemiTs mpuKJIan,.

5. YV AKUil YOTHPUKYTHUK MOKHAa BmucaTtu Kojo? HaseniTs mpukrian.

BUKOHAEMO PA3OM

c Y KoJI0O BOMCAHO MATHUKYTHUK, yCi CTOPOHU C
sAKoro piBHi. [{loBexiTh, 110 Bei #10ro KyTH piBHI
(mag. 267).

@ SIkmio Bci CTOPOHU BIMCAHOTO B KOJIO I’aTu- B D
Kyrauka ABCDE piBHi, TO i cTaryBaHi HUMU
OIyTd KoJia PiBHi: KOXKHA 3 HUX IJOPiBHIOE
n’ATill yacTuHi Behoro KoJa. Kyt A Bnimcanuii

. . 3
i ctupaerbes Ha nyry BCDE, 1110 1opiBHIOE 5

ycboro Kosia. Ha Taky camy Iyry CIIpaeThCsa
KOKHUU IHIMUHA KYT AAHOTO II'ATUKYTHUKA,
TOMY BCi BOHU PiBHi.

Maug. 267
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9 3HalgiTe pamiyc KoJja, ONMCAHOI'0 HABKOJIO PiBHOOEAPEHOI'0 TPUKYTHUKA
ABC, akmio AB = BC = 13, AC = 10.

@ 3a rteopemoro Iliparopa BH? = BC? — HC?, BH? = B
=169 — 25 =144, BH = 12.
ITerTp KOJa, OmMCAHOTO HABKOJIO PiBHOOEAPEHO-
ro TPUKYTHUKA, JIEXKUTh HA BUCOTi, IPOBeIeHi
IO OCHOBU TPUKYTHUKa. Hexaii me O0yze tourka O

(man. 268). Onyctumo nepueHauKyaap OK Ha xopay 0
AB. BK=KA, BK=0,5AB=06,5. IIpamokyTHi Tpu-
KyrTHuku BKO i BHA nioni6Hi, 60 MalOTh CIIiJIbHUI A \\[-_1/ ¢
roctpuit Kyr. Tomy OB : AB = BK : BH, 3BigKu
OB=AB~BK=13~6,5:7L. Man. 268
BH 12 24

. . 1
OTsxe, pagiyc Koja qopiBHmoE 7 24

SALAUI | BTPABU

BUKOHAMTE YCHO

836. 3maiifiTe pamiyc KoJja, OmMcaHoro HaBKOJO KBaJpaTa, SKIIf0 CTOPOHA KBa-
apaTta gopiBHIOE 17 cMm.

837. ¥V kouo, miamerp AKoro mopisuioe 30 aM, BIHCAHO KBaapaT. SHANIITH:
a) miaroHaJib KBajpaTa; 0) CTOPOHY KBajpara.

838. IIlo Ginbie: mepuMeTp KBajparTa, AOBKMWHA BIIMCAHOTO B HHOTO KOJIA UM
IOBXKHUHA OIIMCAHOro KoJja?

839. 3maiifiTe BigHOIIIEHHS paiyciB Kij, BOMCAHOTO B PiBHOCTOPOHHI TPUKYT-
HUK i oIIMcaHoOro HaBKOJIO HBOTO.

840. Hexait O — 1eHTp KoJjia, Brucauoro B AABC. 3HAHAITE KYTU IIBOTO TPU-
KyTHUKA, AKImo LOAB=40°i ZOBA=30°.

841. 3natigitTe Kyt sABC, aximo O — 1meHTp omucanoro xkoja i LZAOB=120°,
ZBOC =140°.

842. V piBHOOeApeHOMY TPHUKYTHUKY OiuHa CTOpPOHA AOpPiBHIOE 8 CM, a OAUH i3
KytiB 120°. 3HalAiTh pagiyc ommucaHoro KoJia.

843. Tpurkyruux ABC — piBHOOGeapenuii. Pagiyc OA ommcaHoOro Kojia yTBOPIOE
3 ocHOBOIO AC RyT OAC, akuii nopiBHOE 24°. Busnaure kyT BAC.

844. HaskoJao piBHOCTOPOHHBLOTO AABC omnucaHo KoJo i cepequny K fioro gyru
BC cnonyueno Bigpiskamu 3 B i C. 3uaiigiTe KyTu wotupukytauka ABKC.



184

845.

846.

847.

848.

849.

850.

851.

852.

Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

3HalgiTE pagiyc KoJja:

a) BOMCAHOTO B PiBHOCTOPOHHIN TPUKYTHUK 3i CTOPOHOIO a;

0) ommcaHOTO HAaBKOJIO PiBHOCTOPOHHBOTO TPUKYTHUKA 31 CTOPOHOIO a;
B) OIIMCAHOTO HABKOJIO KBaJapara 3i CTOPOHOIO a.

Posp’axiTh 3agaui 846—848, BUKOPUCTOBYIOUN MaJTIOHOK 269.
CropoHa MPaBUJILHOTO 7-KYTHUKA TOPiBHIOE

a, pagiyc omucanoro Koja R. 3HalgiTh pazgiyc

BIIMCAHOTO KOJAa.

CropoHa IpaBUJIBHOTO N-KYTHUKA TOPiBHIOE

a, pajgiyc BIIICAHOTO KoJia I'. SHAUAITh pajiyc R 0
OIIMCAaHOTO KOJIa.

3HaAUIITh HOBXKUHY CTOPOHU HPABUJIBLHOTO

n-KyTHUKA, SKIIO pajiyc OIMCAHOTO KoJia

R, pamiyc BImcaHoro xKoJjia 7.

CropoHa pPiBHOCTOPOHHBOTO TPUKYTHUKA,
Mau. 269

OIIMCAaHOTO HABKOJIO KOJIa, TOPiBHIOE 243 cwm.
3HalIiTh CTOPOHY KBaJpaTa, BIIMICAHOTO B ITe

KO0JIO. K A P
¥V kBagpaT BOHCaHO KOJIO, a B KOJIO BIIMCAHO
PiBHOCTOPOHHII TPUKYTHUK. SHAUIITH Bif-
HOIIIEHHs CTOPiH TPUKYTHUKA i KBajapara r
(mag. 270).

Y piBHOOIUHY Tpamellifo 3 OCHOBaMU 8 CM
i 18 cm BmcaHo Koy10. 3HANIITE fioT0 pamiyc.
Touka JOTUKY K0Jia, BHUCAHOTO B TPAMOKYT-
HY Tpallelfifo, JiJuTb 0iJbIly OiUuHy CTOPOHY
Ha Bigpiskm 2 cMm i 8 cm. 3HAHAITE CTOPOHU
Tpamelrii i pagiyc xoJia. Mau. 270

853.

854.

855.

IP’arukyrauk ABCDE, yci cTopoHU SIKOTO PiBHi, BOXCAHO B KOJIO.

1) HoBexnits, 110 BCi ¥1Or0 KyTU PiBHI.

2) 3HaigiTe Mipy OZHOTO 3 MOT0 KYTiB.

3) 3HaNAiTh KYyT MidK JiaroHaJasMH, 1110 BUXOIATH 3 OJHi€l BePIIUHU.

4) 3ualiTh KyT MisK [TBOMA AiarOHAJIAMU, AKi TepeTUHAIOTHCA Y BHYTPIIII-
HiX TOYKaX.

5) HoBeniTs, 110 B MATUKYTHUKA, 00MEKEeHOTO BciMa AiaroHajaaMu I’ ATH-
Kyrauka ABCDE, Bci KyTu piBHi.

3HaliTh KyTHu I ATUKyTHUKA ABKCP, BIUCAaHOTO B K0OJIO, K10 AB = BC =
= CA, a touku K i P — cepenunu ayr BC i CA.

B onmykauit mecTUKyTHUK 3 PIBHUMU CTOPOHAMHY i KyTaMu BIIMICAHO KOJIO
1 TOYKHU OOTUKY Yepes OJHY IIOCJiJJOBHO CIIOJYUeHO Bigpiskamu. [loBeaiTs,
110 YTBOPEHMWI TPUKYTHUK — PiBHOCTOPOHHIN.
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856.

857.

858.

859.

860.

Hagskoio piBHOCTOPpOHHBOTO AABC 3i CTOPOHOIO @ OIMCAHO KOJIO i cepennuu
nyr AB, BC, AC iocJ1iOBHO CIIOJIYUEHO 3 BePIIINHAMY TPUKYTHUKA. [loBemiTh,
1110 CTOPOHU i KYyTH YTBOPEHOIO ITeCTUKYTHUKA PiBHI, Ta 3HAUIITH 1X MipH.
B onmykJsimii meCTUKYTHUK, YCi CTOPOHM SAKOTO JOPiBHIOIOTH @ 1 KyTU PiBHI,
BIKCAHO KOJIO, a B ITe KOJIO BITMCAHO KBajpaT. SHANAITh JOBKUHY CTOPOHU
KBajgpara.

CropoHU piBHOOEAPEHOr0 TPUKYTHUKA AJoPiBHIOIOTL 10 cm, 10 ecm i 12 cm.
3HalAiTh: a) pagiyc KoJia, BOIMCAHOI'O B TPUKYTHUK; 0) pagiyc Koja, OIu-
CaHOr0 HABKOJIO TPUKYTHUKA.

3HaAITh pagiyc Kojia, OMMCAHOI'0 HABKOJO PiBHOOEAPEHOI'0 TPUKYTHHUKA
3 OCHOBOIO 24 cM, AKIIIO BUCOTa, IPOBeAeHa A0 Hel, nopiBHioe 8 cm. [le Je-
JKUTDH [MEeHTp KoJa?

3HaNAiTh paJiyc KoJia, OIMCaHOT'0 HAaBKOJIO
Tpamnernii 3 ocaoBamu 20 cm i 4 cm Ta BU-
cororo 12 cm (man. 271). R\ |n
3HAUAITH pajiyc Koja, ONMMCAaHOTO HABKO-
Jo Tpamerrii 3 ocuoBamu 12 cm i 24 cm Ta

BMc

0iYHOIO CTOPOHOIO 6410 cwm. A R 1 O D
. Pagiyc BmucaHOTO y IPAMOKYTHUM TPUKYT- N
HUK KOJIa IT03HAYEHO Uepes I, a IOJIOBUHY
mepuMeTpa TPUKYTHUKA — uepes p. Bu-
3HAUTEe TillOTeHy3Yy.
Mau. 271

MPAKTUYHE 3ABOAHHS

863.

BuwmipsaiiTe cymy miamerpiB Kij, Bnmcanmux y TpUKyTHUKU (MaJs. 272, a),
i cymy miamerpiB KiJ, BImcanux y TPpUKYTHuUKuU (May. 272, 0).
IlopiBHATE i cymu.

YHu cupaBAKy€eThCA AJIA IIUX BIIMCAHUX MHOTOKYTHHUKIB SIMOHCHKA TeopeMa:
He3aJIe;KHO BiJf TOTr0, AK PO30UTO HA TPUKYTHUKYU BIIMICAHUN B KOJIO MHOTO-
KyTHHK, CyMa PaaiyciB BIMCAHUX y TPUKYTHUKM KiJl — BeJauwumHA crajga?

Mau. 272
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3AD,A‘II AJ19 NOBTOPEHHSA

864. Yu monibHi nBa piBHOOEApPEHI TPUKYTHUKU, OAUH i3 axux mae KyT 100°,
a gpyruit — 40°?

865. [IBi nmpami nmepermHarThca B Touli O, X mepeTMHAIOTH ABI mapajesbHi
mpsami, poararroBaHi mo pisHi 60Ky Bix Touku O. J[[oBemiTh, 1110 YTBOPEHi
IIpU IILOMY ABa TPUKYTHUKYU MOAIOHI OOUH OJHOMY.

866. YcramoBiTh BiATIOBiAHICTH MijK CyMOIO KyTiB OmyKJOro n-KyTHuKa (1-4)
i KismbKicTiO 1 #oro cropin (A-[).

1 900° A n=5
2 540° B n=7
3 2340° B n=12
4 1800° I n=15

O n=19

867. 3uaiiziTe mepumerp pomba, giaronasi axoro — 15 cm i 20 cwm.
868. HakpeciiTh MATUKYTHUK, AKUH OHi€I0 TPSIMOI0 MOKHA PO3pisaTy HA TPU
TPUKYTHUKHU.

FEOMETPIS HABKOJIO HAC

MHOTOKYTHUKY B KOHCTPYKITil
Enihenenoi Bexi




§ 20 ‘ Mnowa MHOroKkyTHUKa

Tyt i gajmi MHOTOKYTHUK PO3IJIAZaTHMEMO Pa3oM 3 HOr0 BHYTPIIITHLOIO 00-
aactio. Ko)KHOMY MHOTOKYTHUKY MOJKHA IIOCTABUTHU Y BiIOBiAHICTL 3HAUEHHS
poro morri (masu. 273).

Mau. 273 Mau. 274

IInoma MHOTOKYTHHKA — Ile BeJIWYMHA, III0 MA€ TaKi BJIIACTUBOCTI:

1) mioIia KOKHOTO MHOTOKYTHHKA BUPAYKAETHCA MTOJATHUM UMCJIOM;

2) piBHiI MHOTOKYTHUKU MAIOTh PiBHI IIJIOIIi;

3) mJola MHOTOKYTHUKA, CKJIAAEHOr0 3 KiJIbKOX YacTWH, AOPiBHIOE CyMi
TJIOIT YCiX IIMX YaCTHUH;

4) 3a OMMHMUINIO ILJIOINII MPUNMAaEThCA IIJIOITa OMUHUYHOTO KBajapara.

OduHuuHuil Keadpam — 1ie KBaapaT, CTOPOHA AKOTO JOPiBHIOE OAUHUIIL TOB-
xuHu. KBagparu i3 croponamu 1 mm, 1 cm, 1 1M, 1 M, 1 XM MaroTh BiAIIOBigHO
miromgi: 1 mm2, 1 em?, 1 am2, 1 m2, 1 xm?. IIpu usomy:

1 m%2 =100 gm% = 10000 cm? = 1000000 mm?,

1 xm2 = 1000000 m2, 1 ra = 100 ap = 10000 m2.

¥V Teopii yacTo npuiiMaiOTh TOBKUHY AEIKOTO0 (OMMHUYHOTO) BipidKa 3a ou-
HUITIO JOBXKUHU, a IJIONITY OAMHUYHOTO KBaapaTa — 3a OOUHUITIO ILJIOIIi. ¥ TaKUX
BUINAAKaX HaiMeHYyBaHb He MUIIYTh.

JBi ¢irypm 3 piBHMMU mIOIaM¥W Ha3WBAKTH pigHoBesurkumu. IBi piBHIi
dirypu 3aB:KI1 PiBHOBEJNKi, ajle He KOKHiI piBHOBesuki (¢irypm piBui. Ha-
TPUKJIAM, KBaApaT 3i CTOPOHOIO 4 cM i IPAMOKYTHUK 3i cTopoHamMu 2 cM i 8 cm
PiBHOBeJINKi, ajie He PiBHI.

Hab6mmikeni 3HaueHHA IJIOI MHOTOKYTHUKIB, AK 1 iHmMuUX miaockux Qiryp,
MOJKHa BM3HAUATHU 3a JAOIOMOTOIO0 nasemku. Tak HasMBAIOTh IPO30PY ILIiBKY
3 KBagpaTHOMO ciTkoio. HakjaBIiu majieTKy Ha MHOTOKYTHHK, 0Oesllocepen-
HIM OigpaxXyHKOM OZMHMUYHUX KBaJpaTiB i iX yacTHMH BM3HAUAIOTH HAOJIMMKeHe
3HAUEeHHS ILJIOIII JAHOro MHOTOKyTHHKA (Maj. 274). IIpore mioii mapaJjeso-
rpaMiB, TPUKYTHUKIB i Tpamelliii 3pyuHimnie BusdHauaTu 3a (hOpMyJaaMU.



188 Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

“rEoPEMA |33

Mnowa NnpsMoOKyTHUKA 31 CTOpOHamMum a i b popiBHIOE ab (man. 275, a).

AOBEAEHHS4.

Sxito a i b — HaTypaJabHI ynMcaa, TO JAaHUN NIPAMOKYTHUK MOYKHA PO30UTH
Ha b cMyT, KOJKHA 3 IKUX MICTHUTh @ OOUHUYHMUX KBazpariB (maa. 275, 6). Bech
NPAMOKYTHUK BMilae ab ofuHnuYHNX KBaaparis. Orake, foro mioma S = ab. []

JloBeieHHA TeopeMH AJIA iHINTUX BUIIAAKIB HAATO I'POMi3aKe.

[]

a

Maun. 275 Mau. 276

Hacnidok. fAxkmo cropoHa KBaapaTta AOPiBHIOE a4, TO ioro mioma S = a?
(mam. 276).

— AN gonnTtianmBux )

BumiptoBaTy nnoLi B KBaApaTHUX MeTpax, KBagpaTHUX OeumMmeTpax, apax,
rektapax Ta iHWnx Mipax METPUYHOI CUCTEMM NIOAM NOYaNU NOPIBHAHO HEAABHO.

Y Kniscbkint Pyci nesHux Mip naoLwji He icHyBasno. Tomy censaHu nnatuny nogaTku
He BiJ, nioLLi 06po6toBaAHOIO I'PYHTY, @ «Bif, COXU», «Bif, pana», «Big, ouMy», «Big,
0b6xi». Ob6xa — Le nnaoLLa, SKy Mir 3opatn CensiHMH OAHMM KOHEM 3a OAMH OEHb.
3 XV CT. BBENN TOYHIWY OOVHULEO niowi — gecsatuHy. Lle — nnowa kBagpara,
CTOpOHA KOro AOPIBHIOE OECATIN YacTuHI BepcTu (aecatuHa = 1,09 ra).

Y XVIII CT. ykpaiHLi AOBXMHN BUMIPIOBANW Y BEPLUKaX, apLLUMHAX, CakHsIX, a Nno-
LLi BU3HAYanu BiANOBIOHO — Y KBaAPATHVX BEPLLKAX, KBaApPaTHUX apLUnHax, KBa-
ApaTHux caxHsix. CniBBiAHOLLEHHS MiX HUMW Baxko Byo 3anam’aTaTu:

1 KB. apLUmH = 256 KB. BEPLLKIB = 784 KB. AIOVMMU.

B aHrmomMoBHMX KpaiHax i Tenep njowli BU3HA4YalTb Y HEMETPUYHUX Mipax;
HEBEeNNKI — Yy KBaApaTHUX AOVMax, KBaapaTrHux ¢yrax, a nioLli 3eMefbHUX Ai-
NAAHOK — B akpax Towo. 1 akp = 4046,86 m2.
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SAMUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

IITo Ha3WBaIOTh OMUHUYHUM KBaapaTom?

fAxi BracTuBOCTI Mae IJIOIa MHOTOKYTHHUKA?

AKi ¢irypu HasuBaIOTL PiBHOBEIUKUMI?

IITo HasuBaIOTh IMAJETKOIO?

IToscHiTh, AK BU3HAYAIOTH ILIONTY (Girypu 3a AOIMOMOTOI0 IMaJIeTKU.
3a AK0I0 (POPMYJIOI0 3HAXOAATH ILJIOI[Y HPAMOKYTHHUKA?

3a AKo0 (POPMYJIOI0 3HAXOAATH MJIONTY KBajapara?

NSouhwh=

BukoHAEMO PA3ZOM

o 3Haroun, o 1 groiiM npmbIus3HO AopiBHIOE 2,5 c¢M, 3HAWIITH, CKiIBKU
KBaJpaTHUX AIONMIB CTaHOBUTEL 1 qm2.

e 1 am =4 groiimu, tomy 1 am% = 16 KB. g0MMiB.
9 Koxuy cropony kBaapara ABCD noxgijieHo Ha Tpu

pPiBHI WacTMHU i JesdKi TOUKHW IIOAiJy CIIOJyue-
HO, sIK Ha MaJIIOHKY 277. S3HalIiTh BigHOIIEHHS

B

SABCD : SMNPK‘ M

® MNPK — npAMOKYTHUK (IOBEIiThH Ile CAMOCTii-
Ho). Hexait AB = 3a, Toni AM = AK = 2a, BM = P
= BN =a.
3a Teopemoio Iliharopa A D

MK:\/4¢12+4¢12 =\/8a2 =2J2 a

i MN=a?+a* =2a* =a2. Maux. 277
Tomi Syypx =aV2 22 -a=4a% a S,,., =9a’.

Orxe, S, pep i Syver =9:4.

S3ALAUI | BTPABU

BUKOHAWUTE YCHO

869. 3maiigiTe Moy KBagpaTa, CTOPOHA SAKOTO JOPiBHIOE:
2 cm; 3 am; 10 m; 0,5 xm; 100 M.

870. 3uaiifiTh CTOPOHY KBajpaTa, IJIOIa AKOTO JOPiBHIOE:
9 cm?; 1 mm?; 4 mm2; 400 m2; 0,16 xMm?.
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871. fki umcyia MalOTh CTOATH B MOPOKHIX KJIITHHKAaX Ta0JIUIli, e a, b — cTo-
POHU NPAMOKYTHHKA, S — #oro miora?

a, cM 5 0,2 3 0,5
b, cm 4 2 1,2
S, cm? 12 2 6

872. fIk smMiHUTBCA ILJIOIA KBaapaTa, SKIO KOMKHY HOTO CTOPOHY 30iJbIITATH
y 3 pasu?

873. ¥V ckinbku pasiB Tpeba 3MEHINIUTU CTOPOHUW KBajpara, I1o0 HOro IJIoia
3MeHIIUIacAa y 25 pasiB?

874. [Ipa TpAMOKYTHUKMU MalOTh OAHAKOBI miomli. Yu piBHiI B HUX cTOpOHU?

875. 3uaiigiTy miomii 3o06paskeHux ¢iryp (masn. 278). Hu e cepen HUX PiBHO-
Beauki? (Ilmomia 1 xkaituakm — 1 KB. ox.)

Maug. 278

876. Cropouu NpAMOKYTHHKA JOPiBHIOIOTL 2 M i 8 M, a ogHa 3i cTOpiH iHIOTO
OpAMOKYTHHKA 5 M. YoMy OOpiBHIOE Apyra HoOro CTOpoHA, AKIIO ILJIOIIL
UX TPAMOKYTHUKIB piBHi?

877. 3HalgiTh IJIOIY KBaApaTa, SIKIIO MOTr0o CTOPOHA JOPiBHIOE:

a) 1,1 cm; 6) % aM; B) 8v2 M.

878. O6umcaiTh CTOPOHY KBajpaTa, SKII0 HOTo ILJIOINa JOPiBHIOE:
a) 36 cm?; 6) 2,25 nm?; B) 12 M%; 1) Q.

879. Ilnoma kBampara gopiBaioe 124 cm?. BupasiTh mioimy mporo Kpajgpara:
a) y KBaJpaTHUX MijJiMerpax; 0) y KBaJpaTHUX AelMMeTpax; B) y KBa-
IpaTHUX MeTpax.
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CTopoHHM ABOX KBAAPATiB HOPiBHIOIOTH BiAgmoBiguo 15 mi 17 M. S3HaigiTs
CTOPOHY KBajaparTa, ILJIOIIa AKOTO0 AOPiBHIOE PiBHUIIL ILJIOIN TaHUX KBa-
IpaTiB.

HaHo IpAMOKYTHUK 3i cTopoHaMu 3 M i 4 M. 3HAHAITH WJIONTY KBajpara,
CTOPOHA SIKOT'0 JOPiBHIOE AiaroHAJi IILOr0 MPAMOKYTHUKA.

SHaUAITh IOy KBagpaTa, JiaroHalb SIKOT0 JopiBHIOE 6 nM. A AKO0I0 Oyae
mJIoIa KBajapara S, sKIo #oro miaroHansb a?

3HaiTh CTOPOHY KBaapaTa, II[0 Ma€ TaKy caMy ILIOINY, AK 1 IPAMOKYTHUK
3i ctopoHamu 7 cm i 28 cMm.

OperuHaa — 1ie 3HAYHUH ILJIACT iCTOPUYHOTO, KYJIBTYPHOTO, EKOHOMiUHOTO
i IYyXOBHOTO JKUTTA Y KpaiHU; COHAUYHUN Kpall CTeliB, TEMJIOT0 MOPsS, BU-
HOTPAAHUKIB Ta cMauHuX QPYKTiB. ¥ 2014 poIri BUTTYIIIEHO TIOIITOBUH OJI0K
«Kpaca i Benmu Ykpainu», npucBauenuit OxecbKini obsacrti (maa. 279).
ITeit 610K cKJIamaeThbes 3 4 pisHUx Mapok. Poamipu 610Ky — 128100 mwm,
a mapoxk — 52,2x24 mm; 40,02x29,58 mm; 57,42%x45,24 MM, 3HAHOITE
IJIOITy KOsKHOI Mapku. [lisHaiiTecs, 1110 300paskeHo Ha ITUX MapKax.

y S S TRkiAaiasiarsasALr >

OAECBKA OBAACTD #
y

3a JaHuMHU IIOIepPenHbOol 3amadi BCTAHOBITD, 110 OijbIlle: 3arajbHa ILIOIA
4-x MapoK um 1mJola 6JIOKY, BiJibHa BiJy Mapok?

Bigcrani Bixg B3ATOI BcepeAuwHI MPAMOKYTHHKA TOYKU IO TPOTUJIEKHUX
ioro cTopiH mopiBHIOIOTHL 2 c¢cM i 6 cm. IlepumeTrp nmpaAMOKyTHUKA 24 cM.
3HAUAITh Oro ILIOILY.

CepenuHYM CTOPiH OJHOTO KBaZpaTa € BEpIINnHAMU IPYTroro. 1K BigHOCATHCA
IJIOII MUX KBaapaTiB?

3HAWIITL CTOPOHU NPAMOKYTHHKA, SKIINO BOHU BigHOCATHCA AK 2 : 3,
a IJIoIa MPSIMOKYTHHKA HOpiBHIOE 54 cm2.

SHaNAITh CTOPOHU IIPAMOKYTHHKA, IIePUMETP AK0To gopiBHioe 30 M, a 1mj10-
ma 56 m2.

JBi minAHKYT 3eMJIi OrOPOKeHO MapKaHaMu OfHaKoBol noB:KuHMU. Ilepma
IinaHKa Mae GopMy IpAMOKYTHUKA 3i croponamu 220 m i 160 M, a gpyra
mae opmy KBaapara. ILmomia aAkoi gijisgukuy Oinbina i Ha CKiaIbKu?
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891. ITigmory KimMHaTu, AKa Mae (popMy IPAMO- [ | H | =
KyTHHKA 3i cropoHamu 5,7 M i 6 M, Tpeba l 1
MOKPUTHU MapKeTOM IPAMOKYTHOI dopmMu. T
HoB:KmHA KOXKHOI IJINTKY TAPKETY TOPiBHIOE
30 cMm, a mupuHa 5 cM. CKIJIBKY TaKUX ILJIV- I
TOK TOTPi6HO 1A HOKPHUTTA Beiei mimmorn —T — | L
y cmocib, so0paskenuii Ha MaaoHKy 2807

892. BepmnHM YOTUPUKYTHUKA MAIOTh TaAKi KOOP-
muuatu: A(0; 1), B(1; 0), C(0; —1), D(-1; 0).
3HaAWIITh WOTO IIJIOIIY.

893. 3HalgiTh MIONIYy YOTUPUKYTHUKA, SKIINO HOT0 BEPIINHN MAalOTh TaKi KO-
opaunatu: A(—2; 3), B(5; 3), C(5; —1), D(=2; —1).

894. CropoHu ABOX KBaJApaTiB BifHOCATHCA AK 2 : 5. fIK BigHOCATHCA iX momIi?

895. 3ualigiTe IOy NIPAMOKYTHHKA, AKIIO HOT0 JiaroHa b LOpiBHIOE 25 cM,
a omHa 3i CTOPiH HA CAHTUMETP KOPOTIIA.

896. ¥V koJo pamiyca 5 M BOMCAaHO HPAMOKYTHHK 3i CTOPOHOIO 6 M. S3HAWIITH
ILJIOIIY MPSMOKYTHMKA.

897. BuKopuCcTOBYIOUM BJIACTUBOCTI IIJIOI, 3HAMAITE 1101 3achapboBaHux Giryp
(mag. 281). (ITpuiiMiTh CTOPOHY KJIITMHKU 3a OSUHUIIIO TOBXKUHU.)

Mau. 280

M B N E B ¢ F B ¢ N
/1T N MY v
/ \\ /
A P C A K L| D A M D
a 0 8
M B N C E B K C
/N B P
/ %
A D I~ T
A F D P M I K
2 r 0
Maun. 281

898. 3uaiigiTs BigHOIIIEHHS ILION] KBAAPATiB, OOUH i3 AKMX BIIMCAHUI Y KOJIO,
a IPYyruil onMcaHmii HaBKOJIO TOI'0 CaAMOI'0 KOJa.
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Bicexrpuca kyra A npamorytauka ABCD ninuts cropony BC Ha Bifpisku
2cMmi 6 cm. 3HAUAITH IOy TPAMOKYTHUKA. PO3TIAHBTE 1BA BUMIAAKU.
SHaAUAITE 101y NPAMOKYTHUKA ABCD, SKIIO MEePIeHAuKYIAD, OMYIIeHni
3 BepmnuHu B ma miaronans AC, minuTs i Ha Bigpisku 2 cm i 8 cwm.

Ha wotupu pymrauku (masna. 282) maicTpuHs BU-
Tpatuiaa 2,45 m? momorHa. CKiIbKM MeTpiB Mepe-
JKMBa BOHA BUKOPHUCTAJIA AJIs iX 03400JIeHHA, AKIIO
MOB:KUHA PYITHUKA y 5 pasiB GinbIlia 3a IMTUPUHY.
Bigcraus Bifg TOUKM mepeTHHY AiaroHaje mpsMo-
KYTHUKA 1o ofgHiel 3i cTopin Ha 3 cM OisnbIna 3a Bij-
CTaHb 0 APYTroi. SHAHAITE MJIOIY IPAMOKYTHUKA, Maur. 282
AKIIO Iioro mepumeTrp 52 cM.

OO6UMCIIiTE MJIOLIY IPAMOKYTHHKA, CTOPOHU SKOTO IIPOMOPIIiHiHI umcaam
4 i 3, a pagiyc ommcaHOTO KoJjia JOpiBHIOE 25 CcM.

AKX 3aMiHUTBCA TJIOITA IPAMOKYTHUKA, AKIIO: a) OAHY Mapy IPOTUJIEKHUX
CTOPiH 30ibIINTH B ABA pasu; 0) KOXKHY CTOPOHY 30iJIBIINTU B JBa Pa3wu;
B) OJHY ITapy IPOTUJIEKHUX CTOPiH 301JBIIIUTH ¥ ABa pasu, a IPyry 3MeH-
MIUTHA B ABA pasu?

Hiaronasb ogHOr0 KBaJpaTa y [Ba pasu OijbIlla 3a JiaroHAJIb APYTroTo KBaapa-
Ta. ¥ CKiIbKHM pasiB ILIOIA IIEPIIoro KBajapaTra OijbIla 3a ILIOILY APYroro?
Ilmoma KBagpaTa, moOyJZOBAHOTO Ha AiaroHaJi IPAMOKYTHHKA, yaBiui
0inpIlla 3a ILJIOIY IHOTO MPAMOKYTHUKA. [[0BEIiThH, IIT0 CTOPOHU IPSAMO-
KYTHUKAa PiBHI.

IlepemantoiiTe B 3omur ¢irypy (maa. 283) i mpoBeniTs
OpAMY Tak, 100 po3ouTu Girypy Ha ABi YaCTUHU PiBHUX
TLJIOIIT.

Kyt mik miaromanamMu npAMOKYTHUKa CTaHOBUTH 60°,
a MeHIIIa oTo CTOPOHA AOpiBHIOE 3 M. SHAWIITH ILJIOITY
OPAMOKYTHUKA.

Pagiycu nBox KOHIIEHTPUYHUX KiJ DOPiBHIOWOTHL 7 i 2r.
SHaUIITh IOy BIIMICAHOTO B OiJIbIlIe KOJIO IPAMOKYTHI-
Ka, IBi CTOPOHU SKOTO JOTUKAIOTHCA JO MEHIIIOTO KOJIa.

Hiaronasi pom0a HOPiBHIOIOTH a i ¢. 3HAUAITH ILIOIITY Mau. 283
YOTUPUKYTHUKA, BEPIINHU AKOTO — CEPEIUHU CTOPiH
pomoba.

Hiaronasi piBHOOIUHOI Tparmerii meprneHANKYJIAPHI, cepegHd JIiHIA TOpiB-
HI0O€ M. SHAUIITH IJIONTY YOTUPUKYTHUKA, BEPIINHAMU AKOTO € CepeIuHun
CTOpiH Tparmerrii.

IIpsaMoKyTHUII TPUKYTHUK 3 KaTeTamMu a i b
HaKJIQJI1 HA PiBHUY HOMY TPUKYTHUK TaK,
1110 IX CIiJIBHOI0 YaCTUHOIO BUSABUBCA Hali-
OinmpIIuit KBagpaT. SHAUAITE IJIOIILY I[LOT'O
KBazpara (maja. 284).

Maun. 284
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913. BusHauTe, CKiJIBKM PYJOHIB IIIIajep IMOTPiOHO mpuabaTu, 1100 oOKJeiTu
HuMU Bamty Kimuary. [oB:xkuHa pysaony 10 M, mupuna: a) 0,5 m; 6) 1 ™.

3AD,A'-II AJ19 NOBTOPEHHSA

914. 3HaligiTh mepuUMETpP TPUKYTHUKA, cepemHi JiHil AKoro mopiBHIOOTH 7 M,
8Mmi9 m.

915. 3HalAiTh KYTU YOTUPUKYTHUKA, SKIIO BOHU
npomopiiiai uncaam 6, 7, 9 i 8. Yz moxkHaA
TaKUH{ YOTUPUKYTHUK BIUCATHU B KOJIO?

916. 3HalaiTL HAWOIIBININI KYT TPUKYTHUKA, CTO-
POHU AKOT0 NOPiBHIOIOTH 8 cM, 15 cm i 17 cMm.

917. [Tiaronayi MpaMOKYTHUKA IePETUHAIOTHCS i
KyToM 60°. fIk BigHOCATHCA 1Or0 CTOPOHU?

918. CKifnbKU TPUKYTHUKIB 300paskeHO Ha Ma-
aoHKy 285? CKinbKH cepel HUX TaKHUX, IO
MIiCTATh CHMHIX TPUKYTHUKIB yaBiui Gijybime,
Hi)K YepBOHUX? Maux. 285

FTEOMETPIS HABKOJIO HAC

ITanar Ilen6opuiB 6insa micra Mykauese



21 NMnowi napanenorpama
§ | Tpanewuil

1. Mnowa napanenorpama

JoMoBMMOCH OfHY 3i CTOpPiH mapaJjejsorpama
(i i1 moB)KMHY) Has3WBaTU OCHOB01, a BiJCTAHD
BiJi OCHOBU O MPAMOi, AKill HAJNEKUTH ITPOTHU-
JIe’KHA CTOPOHA, — BUCOmMOol0 IapaJejorpama.
Hanpukiaan, axio AD — ocHOBa mapajejorpamMa A —
ABCD, To noB:xuHa nepueHguKkyaapa BH — iioro H D P
BucoTa (mayu. 286). Maur. 286

“TEopEmA |34

Mnowa napanenorpama AopiBHIOE A,00YTKY AiOro OCHOBU Ha BUCOTY.

OOBEALEHHY.

Hexait ABCD — noBinbHHUI mapaJjejorpam 3 ocHOBo AD = a i BucoToOO
BH = h. [loBenemo, 1110 ¥oro mioina S = ak (guB. maa. 286).

Aximmo BH i CP — mepneHAUKYJIApu A0 npamoi AD, To TpukyTuuku ABH
i DCP piBHi (3a xaTeToMm i rimorenysor). OT:Ke, AKIIO Bij IJIOIMII Tpamelii
ABCP Biguartu miaoiny Tpukyrauka DCP unm Big miormri Tpamerii ABCP Bin-
HaTu maoiny AABH, pesyabratu OyoyTh ogHakosi. Ilepia pisHUIA TOpiBHIOE
miaoIi S maHoro mapaJiejorpama, Apyra — Ijolli npamMokyTtHuka HBCP.
OT:xe, IIJIOIIIA JaHOTO IIapaJieJorpaMa JOPiBHIOE IO IpAMOKyTHUKa HBCP,
a mwiroma npAMoKyTHuKa HBCP — nobyTry ah. Tomy S = ah. []

OckinbKku poM0 — IIe TAaKOMK IIapaJjiejiorpaM, TO i IJIoma pomM0a TOpPiBHIOE
ITOOYTKY OTO CTOPOHU HAa BHCOTY.

2. Mnowa Tpanewuii

“TEoPEmA |35

Mnowa Tpanewuii fopiBHIOE A,O00YTKY NiBCyMU 1T OCHOB Ha BUCOTY.

AOOBEAEHHY4.

Hexait ABCD — poBinbHa Tpamnemnis 3 ocHoBamu AD = a, BC = b. 1 He-
xa#t h — Bucora 1iel Tpamerii. [fo6yayemo Tpanernito A;B;DC, piBHY maHii
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(y akiit CA, = AD i DB, = BC). Horu- B C A,
pukytHuK ABA,B, — mapaJjejorpam,

60 A,B = AB, i A,B || AB, (man. 287).

CropoHa 11p0r0 mapasuensorpama AB; =

=a + b, a Bucora h, ToMy HOT0 ILIOIIA [
mopiBHioe (a + b)h. Ilmomma Tpamerii A D B,
CTAHOBUTD IIOJIOBUHY ILJIOIII IapaJie-
gorpama. Tomy ii miomia

N

Mau. 287
1
S=§(a+b)h.I:I

Hacnidok. Ilaoma Tpamnenii mopiBHIOE T00yTKY 1i cepeaHbol JiHil Ha BuCOTY.

— ANK AONUTIMBUX :

“TEoPEmA |36

Mnowia onyks1I0ro YHOTUPUKYTHUKA 3 NEePNeHANKYNSIPHUMMU AiaroHansa-
MU AOPiBHIOE NiIBAOOYTKY AiaroHaneun.

AOOBEAEHHS4.

Hexali paHo onyknuii HoTupukyTHUK ABCD,
piaroHani akoro AC i BD nepneHaVKynsipHi
(man. 288). MNpoBiBLLM Yepe3 KOXHY BEPLUMHY
npsamy, napanefbHy NPOTUIIEXHIN aiaroHani A C
YOTUPUKYTHMKA, MOXHA HABKOJIO AAHOro 40-
TUPUKYTHUKA OnmMcaTy NPSAMOKYTHUK, CTOPOHU
AKOro AOPIBHIOKOTb AiaroHasnsam JaHOro 4oTu-
PUIKYTHUKA.

Mpn ubOMYy NPAMOKYTHUK MICTUTb YyABIidi D
OinbLUe NPSAMOKYTHUX TPUKYTHUKIB, HA SKi YOTU- Man. 288
pUKYTHUK ABCD po30u1BaeTbCS AiaroHansamu.
OTxe, nnowia JaHoro YOTUPUKYTHMKA YaBiYi
MeHLUa 3a MnJoLly OnvucaHoro NPsiMOKYTHMKA.

Ockinbkn naowa onMcaHoro NPAMoKyTHMKA

JopiBHIOe nobyTKy giaroHaneit AC i BD, 10 / \
nnoLa 4YoTmpukytTHMka ABCD nopiBHIOE NiB-
no06yTKy ioro piaroHanei. [ /A

Hacnigkn.

1) Mnow,a pom6a AOpPiBHIOE NiBOOOYTKY
piaroHanemn.

2) Mnowa penbToiga AOPIBHIOE NiBAO-
OyTKy miaroHanei (man. 289). Man. 289




§ 21.

Mnowi napanenorpama i Tpanewii

197

SAMUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

e

Jinia i sucora?

BukoHAEMO PA3OM

Bepmuuu A, D, A, i D, napaJjiejiorpamis
ABCDiA;BCD, nexxaTh Ha OLHIN IPAMiA.
JoBeniTs, 1110 IJIOII ITUX IIapajeorpaMiB
piBHi (Mmax. 290).

ILnomti nammx mapasuesorpamiB: S=AD-h
iS;=A,D, * h. Ix Bucotu piBHi I OCHOBU
piBHi, 60 AD = BC = A,D,. Tomy S = S,.

SHaAWIiTh MJIOIY IIapajiejiorpaMa, SKIIo
oro miaroHas b 3aBAOBYKKHU 5 CM YTBOPIOE
3i croponamu kytu 45° 1 90° (man. 291).
Hexait BD = 5 cM — giaroHajb mapaJie-
norpama ABCD, ZABD =45°, ZADB =90°
(3a ymoBoio). Tomi ZBAD =45°, Tpukyr-
HuK ABD — piBHOGeapeHuii, a Tomy AD =
= BD = 5 cm. Y mapaineaorpami ABCD
BD — Bumcora, AD — ocuoBa. Otixe,
S, pep =BD-AD=5-5=25 (cm?).

Y piBHOOiuHil Tpameriii ABCD Bucora
BP pinuth O0inbITy OCHOBY Ha BiApisKu
5cmi 16 cm. SHaligiTh IOy i TEpUMeTp
Tpamnerrii, aximo BP = 12 cm (maa. 292).

IIposememo CH 1 AD, Toni:

AP =HD (aK KaTeTHu PiBHUX TPUKYTHUKIB
ABP i DCH); PH = BC (ax npoTujeKHi
cropouu npamoxkytauka PBCH). Orxe,
BC=16 -5=11 (cm), aAD =16 + 5 =
= 21 (cm).

3HalimeMo m — cepenHIo JiHilo Tpamerrii:

mzwzlﬁ (cm).

CoopmytroiiTe i JoBeAiTh TEOPEMY IIPO ILJIOIIY IIapaJejorpamMa.

3a AK010 (POPMYJIOI0 3HAXOLATH ILJIOIILY pomba?

CoopmytroiiTe i JoBeAiTh TEOPEeMY IIPO ILJIOIIY Tpallelrii.

3a AK010 (POPMYJIOI0 3HAXOAATH IIJIONTY Tpallellii, aKImo Bimomi ii cepenHs

Mau. 291

Mauxa. 292
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Toxmi S,p.p =m-BP=16-12=192 (cm?).
3HaiizemMo 0iUYHY CTOPOHY TpaIlelfii:
AB? = AP? + BP? = 25 + 144 = 169, sBigku AB = 13 cMm.

Toni P,,.,=2AB+2m=26+32=58 (cm).

SAAUI | BIPABU

BUKOHAMUTE YCHO

919.

920.
921.

922,

Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

3HaAHAITH ILJIOIY IIapaJjejorpamMa, OCHOBa SKOT0 JOPiBHIOE 5 cM, a BUCOTa

6 cm.

Ilnoma mapanenorpama @, Bucora h. 3HAHAITH HOr0 OCHOBY.

AKi yncsa MaTh CTOATH B HMOPOJKHIX KJIITMHKAaX TaOmuii, ge a i b —
OCHOBHU Tpaielrii, A, S — BiamoBigHo ii BucoTa i miorma.

a 1 2 2
b 3 3 7

h 2 4 2 3
S 10 12

3HalgiTh miaoinli 3ob6paskenux ¢iryp (man. 293). HUu € cepeng HUX piBHO-

Beauki? (IIpuiiMiTh CTOPOHY KJIITMHKU 3a OAUHUYHUN BiApisoK.)

Maug. 293
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923.
924.

925.

926.

927.

928.

929.

930.

931.
932.
933.
934.
935.
936.
937.
938.

939.

Yu icHye mapaJjesiorpaM, CTOPOHH SKOTO HOPiBHIOIOTH 9 i 7, a Bucot: 7 i 87
Bucoru mapasesmorpama 3 M i 4 M; ogHa 3 MOT0 CTOPiH 5 M. S3HAUIITH APYTY
CTOPOHY ITapaJiejorpaMa.

3HAUAITH IJIONTY IapaJjejorpamMa, sSIKIO HMoro giaroHanab qopiBHIOE 14 cm
i mepHmeHAUKYJIApPHA IO CTOPOHU, AOBXKHUHA IKOI 25 cM.

CyMixKHi cTOpoHU ITapaJjiesiorpamMa JOpiBHIOIOTE 12 cMm i 14 cm, #ioro roctpuii
KyT gopiBHIOe 30°. 3HAKWAITH MJIOIY IIapajejorpama.

Croponu mapaJiesiorpama A0piBHIOIOTH 4 ¢cM i 5 cM, a KyT Misk HUMHET 120°.
3HalAiTh Oro ILIOILY.

Hawmo mapHipHUN mapaaeaorpam 3i croponavu 4 am i 5 am (man. 294).
Y AKuX MeyKax MOsKe 3MiHIOBaTHCS ILIOINa mapaJesorpama?

[J] A&

Maug. 294 Mag. 295

Bigcranp Midk OinbIIEMM CTOPOHAMH IlapajejiorpaMa mopiBHioe 18 cwm,
a #ioro miaoma 450 cm?. 3HalAiTL BiZcTAaHL MiK MEHIINMK CTOPOHAMMU,
AKIIO PiBHUIISA CTOPiH MOpPiBHIOE 5 CM.

BicekTpuca xyra A mapanemorpama ABCD pinutk croporny BC Ha Bin-
pisxu 12 cm i 20 cm. 3HakAITH, IJIOLIY IIapajejgorpama, aximo LA =30°.
PosrasubTe ABa BUIAIKHU.

Cropona pomba mopiBHIOe 6 ¢M, a oguH i3 KyTiB mopiBHIOE 150°. O0uMCIiTH
oIy pomoba.

3HalAiTh oIy poMba, AKImo foro Bucora 10 cM, a roctpuii Kyt 30°.
3HaUgiTE Moy pomba 3a foro cTOpoHOIO a i KyTom 30°.

3HaiaiTh maomnry pomba 3a #oro Bucotoio 20 cMm i KyTom 45°.

CropoHa pomba mopiBuioe 37,5 cM, a pazmiyc BmmcaHoro kKoJsa 21,2 cwm.
3HaiAiTh miaomnry pomba (maj. 295).

Powm6 i3 mepumeTrpom 48 cm i kyToMm 30° piBHOBEeIMKUI KBaApaTy. SHAHIITh
IiaroHasb IILOTO KBajpara.

OcuoBu Tparmerii gopiBHIOIOTE 15 cM i 19 cm, a Bucora 12 cMm. 3HaHAITH
TJIOITY TpAarerrii.

Cepennsa minia Tpamenii gopisuaioe 23 nm, a miomia 0,23 m2. 3HaigiTsL BU-
COTy Tparmerrii.

Y rpamnernii ABCD ocuoBa BC mopiBHIOEe 6 cM, a 6iuna ctopona AB = 5 cwm.
Bucora BK ginuth ocuoBY AD Ha Biapisku AK =3 cm i KD = 7 cm. 3Haii-
IiTh TJIOIIY TpAaIlerrii.
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940.

941.

942.

943.

944.

945.

946.

Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

SHaNIiTh IJI0HIYy PiBHOOIUHOI Tpamelrii, AKIo il 0CHOBU JOPiBHIOIOTEL 5 CM
i 11 cm, a mepumetp 28 cMm.

Tynuii Kyt piBHOOiIuHOI Tpamerii gopiBHioe 135°, a Bucora, mpoBeaeHa
3 BEPIIUHA I[LOT0 KyTa, JiJINTh OibIy OCHOBY Ha Bigpisku 1,4 cm i 3,4 cMm.
O06UMCIIiTE IIJIOIIY TpameIrii.

OcHOBU piBHOGIYHOI Tpamemii ZOPiBHIOIOTH B 12 C

12 cm i 18 em, a giaronaas 17 cMm. S3HaigiTh

mironty Tpamerii (masa. 296).

Biuna cTopoHa piBHOOGiuHOI Tpamerrii mopis-

Hioe 70 c¢M, a pagiyc BomcaHoro xKoJa 25 cm. A 18 D
3HaANAITh IJIOINY Tpamerrii.
O0umcaiTh oy piBHOOGIUHOI Tpamerii, Mex- Mau. 296

IIIa OCHOBa SKOI JopiBHIOE OGiuHill cTOpOHIi

i mae 2 cMm, a KyT mpu OiabIrIiii ocHoBi cranoBuTh: 1) 60°; 2) 30°; 3) 45°.
O0umCaiTh MJIOITY IPAMOKYTHOI Tpamellii, y sKoi ABi MeHIIIi CTOPOHU J10-
piBHIOIOTH O 6 cM, a Giabmuit KyT 135°.

Biuna cropona i Bucora piBHOOiIUHOI Tparmerii nponopitiiiHi yucaam 5 i 3.
3HaAWIITh MJIOIITY Tpamenii, AKMIIo ii oCHOBU AOPiBHIOWTHL 7 c¢cM i 23 cM.

947.

948.

949.

950.

951.

952.

953.

954.

955.

956.

957.

CropoHu mapaJjiesorpama AopiBHOOTE 17 M i 15 M. Oxua 3 miaromaJeit
MepIeHINKYIIpHA 0 MEHIIOI CTOPOHU. SIKa ILJI0IIa ITHOT0 IIapaJiejiorpama?
TocTpuii kyT napaaensorpama gopiBaioe 30°, a BUCOTH, IPOBEICH] 3 BePIIINHNI
TYIIOTO KyTa, JOPiBHIOIOTH 2 ¢M i 3 cM. O6UHMCIiTh IOy TapaJjieorpama.
Hiaronasp mapaJjesorpamMa AOPiBHIOE Woro cropoHi. O6umcaiTs mioiry
mapaJjeJjiorpaMa, SKIIMO 0iJIbIla HOTro cTOpoHA AopiBHIOE 16 cM, a omguH i3
oro KyTiB — 45°.

BucoTu mapaJsesorpama QOopiBHIOIOTH 5 ¢cM i 4 ¢cM, a IepuMeTp TOPiBHIOE
36 cm. OOuuMCIIiTE ILJIOITY IapaJejorpama.

SHaNITEL IepuMeTp IapaJiejorpamMa, SKIno Aoro mioia gopisamoe 24 cm?,
a TOuKa IIepeTHHY JiaroHajaell BigmasiaeHa Bim cTopim Ha 2 cm i 3 cM.
Memsmia cropoHa mnapaJienaorpama gopiBHioe 13 cm. IlepueHauKyIsap, IPo-
BeleHUH 3 TOUKU IepPeTUHY AiaroHaJieil mo GijabIoi cTOpoHU, AiauTh ii Ha
Bifmpisku, AKi qopiBHIOIOTE 17 cM i 12 cMm. 3HAHAITH MJIOITY ITapajegorpama.
Cropona mapaJjejorpaMa IOpPiBHIOE 8 M, a AiaroHajb 3aBHOBXKKU 14 M
yTBOpIOE 3 Heto KyT 30°. OOUMCaiTh MJIOIy Iapajieiorpama.

IlogimiTe mapaJsieslorpamM Ha YOTHMPU PiBHOBEJWKI YaCTUHU MPAMUMU, AKi
IPOXOAATH Uepe3 OJHY 3 MOTO BEPIINH.

3HalAiTh CTOPOHY pomba, AKIIO HOTro IJIOIA AJOPiBHIOE @, a OOUH i3 Ky-
i 30°.

3HangiTe mioiry pomba ABCD, akimo #oro Bucora BH = 45 cm, a H —
cepenuHa ctopoHu AD.

3HAUAITE IOy poM0ba, AKIIO TOUYKa JOTUKY BIIMCAHOTO B POMO KoJia [Ii-
JIUTh CTOPOHY Ha Bifpiskm 3 cm i 12 cm.
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958.

959.

960.

961.

962.

963.

964.

965.

966.

967.

968.

969.

970.

971.

972.

973.

974.

975.

Touka ZOTHUKY Ko0Jia, BIIICAHOT'O B pOMO, JiJINTh CTOPOHY Ha Biapiskwu, mpo-
mopIitiai uncaam 4 i 9. 3uaiiaiTe oy pomba, IKIO pagiyc Koaa 12 cm.
3HalAiTh mIoIy pom0Oa, SKIIO iioro mepumerp 48 cMm, a KyT MiXK BHCO-
TaMM, IPOBEIEHUMH 3 OAHiel BepiuHM, mopiBHIOE 30°.

OcHoBa IIepIeHANKYJIsIpa, IPOBEIEHOr0 3 BEePIIUHHU TYIOro KyTra pomoa,
IiIUTH CTOPOHY HA Binpisku 8 cm i 9 cm, mouymHAIOYN Biji BEPIITMHU I'OCTPO-
ro xyra. SHaUAiTh ILJIOIY poMoOa.

Hiaroxnass poMba AiTUTHCS HOTO BUCOTOIO, ITPOBEAEHOIO 3 BEPIITUHU TYIIO-
ro KyTa, y BigHomieHnHi 1 : 2. 3HaiifiTe miomly pomba, AKIIO HOT0 CTOPO-
Ha JopiBHIOE 26 cMm.

3HaUIITE IJI0ITY poM0a, SKIIO oro BucoTa 12 ¢M, a MeHIIIa JiaroHaub 13 cM.
3HaNIITH MJIOIY YOTUPUKYTHUKA, AiaTOHAJI SKOT0 IIePIeHANKYJIAPHI i Ma-
10Th goBxkuHT 12 cm i 15 cMm.
3HaAITE IJIOIY Tpamelrii, 300pakenol
Ha MaJIIOHKY 297, AKIO po3aMipu Map-
Ku 46,82%x46, 82%x69,60 mm. Cxopuc-
TalTecsd KaJbKYJISATOPOM, a BiAMMOBiAbL
OKPYIJIiTh 0 IeCATUX.

IBoMa mpAMUMMU, He IIapaaelbHUMU
OCH(')BaM Tpaneu.i'l', no,uini'I:L IaHy 'IjPa' Maur. 297

MeIiro Ha TPU PiBHOBEJUKI Tpamerrii.

VY piBHOOGIUHY TparmeIlifo BIuUcaHO KOJIO paaiyca 3 cM. S3HAWIITh CTOPOHU!
Tpamerii, AKImo ii mioma gopisuioe 60 cm2.

HiaroHnass piBHOOIUHOI Tpamerrii € 6iCeKTPHCOI0 TOCTPOTO KyTa. SHAHIITH
IJIOIIY Tpalellii, AKIMo ocHoBH ii mopiBHIOIOTE 10 cm i 22 cMm.

ILnoma tpamemii 72 cm?, a il ocHOBM i BHMcoTa IIpoOmoOpIiiiHi umciaam 1,
2 i 3. 3HaligiTh cepenHIO JIiHil0 Tpamerrii.

3HalIiTh M0y PiBHOOIUHOI Tpamerii, AKIo BIucaHe B Hel KOJIO TOYKOIO
IOTUKY OiJuUTh ii 6iuHy cTOpoHY Ha Biapisku 4 cm i 9 cm.

SHAUAITH IJIOIY PiBHOOIuHOI Tpamerii, AKI0 ii giaroHaji meprIeHIUKY-
JAPHI 1 cepenHsa JiHiIA mTOpiBHIOE a.

Biokpuma 3adaxwa. 3HanAiTH IOy PiBHOOIUHOI Tpamenil, y AK0I OCHOBU
mopiBHIOIOTH 12 e™ i 20 cm, a miaromaumi ...

3HalaiTe maomnry Tparmelii, ocaoBu axoi 20 am i 60 am, a 6iuHi cTOpoHU
13 oM i 37 mwm.

3HaUAITL WJOIIY Tpalellii, ocHOBU AKoi 24 cM
i 72 cm, a xyTtu npu 6iabiriii ocuosi 30° i 60°.
Hiaronaisb piBHOOGiIUHOI Tpamelrii € 6iceKTpucoio
TYIIOTO KyTa. S3HAWAITh IOy TpameIiii, aKImo
ii MeHIIIa ocHOBa JMOpPiBHIOE 6 cM, a ImepuMeTp
84 cm.

Ha mamouky 298 300pakeHo KBagpaT, CTOPOHA
axroro gopisuioe 4 cM. Moro moxinuan ra 12 piBHEX

TPUKYTHUKIB i 4 piBHI KBagpaTu. 3HANUAITH MJIOITI
YTBOPEHUX KBAaApaTiB, TPUKYTHUKIB i TpameIri. Mau. 298
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976. YcraHoBiTH Iapu PiBHOBEJIUKUX QIiryp, ogHa 3 AKUX YOTUPUKYTHUK (1—4),

a Apyra — 3allITpMXOBaHA YacTUHA KBaapaTa 3i cropomoio 4 cm (A—[I).

1 IIpAMOKYTHHUK, Yy AKOI'O AiaroHajb LO- A
piBHIOE b cM, a omHA i3 cTOpiH mOpPiB-
HIOE 3 CM

2 PiBuoOenpena Tpamelis 3 Kyrom 135°
i ocHOBamMu 5 cM i 3 c™

3 Ilapanemorpam, BUCOTH SIKOTO HOPiBHIO-

1oTb 1 cm i 3 cm, a roctpuit kyt 30° b
4 Kpazpar, mgiaronaJjb SKOT0O JOPiBHIOE

4 cm
B r II,

MPAKTUYHE 3ABAAHHS

977. BupikTe i3 mymKoro maiepy AOBiJIbHY Tpamerliio i pospiskre il ma 3 uac-
TUHU TaK, 100 i3 HUX MOKHA OyJI0 CKJIACTH IPAMOKYTHUK i MoKasaTwu,
0 ILJIOIA Tparmerii JopiBHIOE JOOYTKY cepenHbOol JiHil HA BHUCOTY.

SAOAYI 019 NOBTOPEHHS

978. IloBexniTh, 110 BimmosigHi Memianu (6icekTpucu, BUCOTH) PiBHUX TPUKYT-
HUKIB piBHI.

979. V koo pazmiyca 10 cM BOmcaHO IPAMOKYTHUK, OJHA CTOPOHA SKOTO [I0-
piBuioe 12 cMm. 3HAHAITH MepUMeETP i ILJIOINY HPIMOKYTHUKA.

980. Ky6 o6’emom 1000 cm?® pospisanu Ha 64 piBHI KyOuKu. SHANIITE JOBMKUHY
pebpa i maoIly IIoBepXHi OAHOro KyOMKa.
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1. MNMnowa TpUKyTHUKA

TEOPEMA

Mnowa TpuKyTHUKA AOPIBHIOE NiIBAOOYTKY AOro OCHOBU HAa BUCOTY.

AOOBEAEHHY4.

Hexait ABC — noBiJIbHUN TPUKYTHUK 3 OCHOBOIO
AC = a i Bucoroo BH = h (man. 299). ITooyagyemo
napaJiesiorpam ABKC. Y uboro BK = AC i CK = AB,
Tomy aABC = AKCB. Ilinomia S ganoro aABC cra-
HOBUTD OJIOBUHY ILTOIII mapaeaorpama. OCKiIbKu q—
IJIOINIA ITapaJjiesiorpaMa IOPiBHIOE ah, TO MJIOINA aa- H

Cc

.. 1
HOTO TPUKYTHUKA BABiui MeHIIAa: Eah. Mai. 299

Omxe, IJIOIY TPUKYTHUKA MOYKHA OOUMCJIIOBATH 3a (DOPMYJIOIO
1
S=—ah.
2
SKII10 32 OCHOBY IPAMOKYTHOTO TPUKYTHUKA IIPUHAHATH OOWH i3 OT0 KaTe-

TiB, TO APyruii KaTeT Oyle BUCOTOI TPUKYTHUKA. ToMy IIoIa IIPIMOKYTHOTO
TPUKYTHUKA JOPiBHIOE MiBIOOYTKY HOTO KaTETiB.

. . 1
SAximo xKaTeTu TPUKYTHUKA JOPiBHIOWOTH a i b (man. 300), To Szaab.

B C

b
Maua. 300 Mau. 301

Ile TBepmKeHHA BUIJINBAE TaKOXK i3 TOTO, IO 3 ABOX PiBHUX NPAMOKYTHUX
TPUKYTHUKIB 3aB:KIM MOMKHA CKJIACTH ONPAMOKYTHUK (May. 301).
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AKIio KoskHa CTOpOHA TPUKYTHUKA JOPiBHIOE a B
(man. 302), To srigHOo 3 Teopemoio Iliharopa iioro
BHCOTA
a a
2
a 3
h=,la®>-— =£a,
4 2
a IJIOIa PiBHOCTOPOHHBLOTO TPUKYTHUKA A a c
2
s=2 f. Maux. 302

JoBemiTh, IT0 B KOMKHOMY TPUKYTHUKY 3i CTOpOHaAMH @, b, ¢ i BimmoBimHIMU
Bucoramu h,, h,, h, saBxau ah, =bh,=ch,.

2. Mnowa pomba

BwMmirouu 3HAXOAUTHU IO TPUKYTHUKIB, MOMKHA OOUUCIUTH i IJIONTY OyIb-
SKOT0 MHOTOKYTHUKA, 00 KOKHUHM MHOTOKYTHUK MOYKHA PO30UTU Ha CKiHUeHHe
YUCJ0 TPUKYTHUKIB.

“TEopEmA |38

Mnowa pom6a fopiBHIOE NiBAOOYTKY MOro AiaroHanei.

AOOBEAEHHS.

Hexait ABCD — poBinbHU poM0, giarouaJi
AKOro mepertuHaThesa B Toulli O (man. 303).
Hiaromanb AC miauTh #Oro Ha ABa PiBHI TpuU-
rkyrauru: ABC i ADC.

SABCD=2-SAABC=2-éAC-BO=

A D

=AC-%~BD=%AC-BD. Cl Mau. 303

1
Sxmro miaronasni pomb6a mopiBHIOIOTE d; i dy, TO S =Ed1d2.

— AN gOonnTJIMBUX 1

BuBenemo e ogHy Gopmyny Asst 00UYNCIEHHS MAOLLL TPUKYTHMKA.
Hexan Touka O — ueHTp kona, BnmcaHoro B AABC (man. 304). Nnowa S uboro
TPUKYTHUKA JOPIBHIOE CyMi oL, TpmkyTHUKIB OAB, OBC i OCA:

S=%AB-r+%BC-r+%CA-r=%(AB+BC+CA)-r=pr.
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v B

Man. 304 Man. 305

OTxe, nyoLa KOXHOro TpPUKYTHUKA OOpPiBHIOE J,OOYTKY MOro nienepumeTtpa
i pagiyca BNnMcaHoro kona:
S=pr.

MokaxiTb, o 3a ¢popmMynolo S = pr MOXXKHA OGYMCIIIOBATU MJIOLLY KOX-
HOrO MHOrOoKyTHUKa nepumeTpa 2p, onucaHoOro HaBKOJIO Kona paagiyca r
(man. 305).

L

SAMNUTAHHS | SABOAHHA 0N CAMOKOHTPOIJIIO

CoopmyttoiiTe i JOoBeAiTh TEOPEeMY HPO ILJIOMIIY TPUKYTHUKA.

Ax sHaifiTH IOy MPAMOKYTHOTO TPUKYTHUKA?

3a AK010 (hOPMYJIOI0 O0UHCIIIOIOTh IIJIOITY PiBHOCTOPOHHBOI'O TPUKYTHUKA?
Ax smaiiTu oy pom0Oa, AKIMO Bimomi fioro miaronai?

Ll s

BukoHAEMO PA3OM

o SHaAWIITh IJIOIY TPUKYTHUKA, CTOPOHU SKOT0 JOPiBHIOIOTH a, a i b. Yomy
IOpiBHIOE ITOTO BHCOTA, IIPOBeAeHa m0 6iuHoi cTopoHU?

® Hexait AB = BC = a, AC = b (max. 306, a). [Isi B
CTOPOHU TPUKYTHUKA PiBHi, OT:Ke, BiH piBHOOempe-
uuit. Moro Bucora BH pinuth ocHoBYy AC HaBIiI.
3 MPAMOKYTHOTO TPUKyTHUKA ABH, 3a TeopeMoio
ITigparopa, smaxogmumo:

2
Bszaz—b—, BH =L J1a’ p". N c
4 2 I

Ilykana mjomnia TPUKYTHUKA: a

SzéAC'BH=%'%’/4az—b2=ib l4a® —b? . Man. 306

Tyt a i b — goBinbHI momaTHi ymcia, ajge Taki, o 2a > b.
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1106 3HaliTM BUCOTY TPUKYTHHUKA, CKOPUCTAEMOCH
MeTo oM ILor]. [[J1s mboro cJrif 3HANTH IOy TPH-
KYTHUKA iHIIIUM CIIOCOOOM.

Ilmomy tpurkytHuka ABC 3HalTH MOKHA iHAKIIIe B
(mag. 306, 0):

S= l AK-BC.

2

3Bigcu Bucora K

_2S _ bVJ4a® -b* A c

BC 2a 6
b/ —b? Mau. 306
Omsxe, S——b\/4a b, AK = 4‘; b i
a

9 HoBemiTh, 10 BiJHOIIEHHS IIJIOIN ABOX IMOAIOHMX TPUKYTHUKIB MOpPiBHIOE
KBaJapaTy KoedilieuTa momi6HOCTI.

p
A o0 C K M T

Mau. 307

® Hexait tpukyrauku ABC i KPT moxi6Hi 3 KoedimienTom momibHocTi k&
(mag. 307). Tooro KP = kRAB i KT = RAC. Tak camo BimHOCATBHCS i iX BU-
coru: PM = kBH.

S

ABC

=1AC~BH,
2

1 1
SKPT=§KT-PM=§k-AC-k-BH=k2-SABC

Oroxe, Sgpp:S,pc =k

HoBeneHe TBepAKeHHA MOKHaA chopmyawBaTu i Tak. JAkmo BigmomigHi
CTOPOHHU MOJIOHUX TPUKYTHUKIB BiTHOCATHCA AK M : n, TO iX IJIOHIi Bin-

HOCATHCA AK m’:n’.
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3A0AYI | BMPABU

BUKOHAWMTE YCHO

981.

982.

Sk 3MiHUTBCA IJIOIIA TPUKYTHUKA, AKIIO:

a) #oro BUCOTY 30iJILIIUTU BTPUYi, & OCHOBY He 3MiHIOBAaTH;

0) OCHOBY 3MEHIIIUTH BABiuUi, a BUCOTY He 3MiHIOBATH;

B) OCHOBY 30iJILIIIMTH BJBiUi, & BUCOTY 3MEHIIIUTU BABiUi;

T') OCHOBY 30iJbINIUTU BABiUi, a BUCOTY 30inabIiuT B 5 pasiB?

Y maBepmeHiii Tabuauii a, h i S — ocHOBa, BHMCOTA i IJOINAa TPUKYTHUKA,
BUpaKeHi y BiAmoBigHuX ogmuuIAX. IKi ymrcaa MaoTh OYTH B MOPOKHIX
KJITHHKaxX?

6 4 7
0,5
10 70 1
983. ABCD — piBuoOiuna Tpamernia (maa. 308). B C
HoBeniTs, 11108
a) S, 4pc =S, pess 0
6) S, pap =S, peas
B) S =S .
) 2AOB ~DOC A D
Maun. 308

984. 3uatigiTe miomli 300paxkenux ¢iryp (man. 309). Uu e cepen HuX piBHO-
BeauKi? (IIpuiiMiTh CTOPOHY KJIITMHKY 3a ONUHUYHUNA BiAPi3OK.)
7N 7T TN \

/N / N AN
N
N\
AN
7 N 7T N
A\ A \ O\ / N
/7 N N
//
LT / ~ 1
/ >
T \§

Mau. 309
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985. 3HaANAITh IOy TPUKYTHUKA, OCHOBA AKOTr0 JopiBHIOE 12 cM, a BUcoTa —
8 cMm.

986. 3HaliAiTh BUCOTY TPUKYTHUKA, OCHOBA AKOT0 MOPiBHIOE 35 cM, a IJIoIa —
175 cm2.

987. O0UMCIIiTh MJIOITY MPAMOKYTHOT'O TDUKYTHUKA, AKIIO KATETH JOPiBHIOIOTH:
a)4dcmillem;6)1,2 ami 3 am.

988. IlioIa IpAMOKYTHOrO TPUKYTHUKA HqopiBHIoe 175 cm?. O6uumcriTs KareTu,
AKIITO BimgHOINIEHHA IX TOBKUH JopiBHIOE 7 : 2.

989. 3HalAITh IJIOIY IPAMOKYTHOIO TPUKYTHHKA, TiIOTeHy3a i KaTeT AKOTro
mopiBHIOIOTE 10 cM i 8 cM.

990. OnuH i3 KaTeTiB IPAMOKYTHOTO TPUKYTHUKA JOPiBHIOE 2 M, a OT0 IJIOIIA
10 m2. SHalifiTe APYIrUil KaTeT ILOI'0 TPUKYTHUKA.

991. 3HaiiAiTh IOy PiBHOOEAPEHOTO MPAMOKYTHOTO TPUKYTHUKA 3 TilIOTEHY-
3010: a) 8 cm; 0) 1,4 nm; B) ¢ M.

992, 3HaNAITh IOy NPAMOKYTHOTO TPUKYTHUKA, AKIINO BUCOTAa, IIPOBEIeHAa
IO TilOTeHy3u, IijauTh ii Ha Biapisku 2 cm i 8 cMm.

993. 3amnoBHiITH MOPOMKHI KIITUHKY TAOJUIl, Y AKili @ i b — JOBKUHU KaTeTiB
(y em), a S — miomia TpuKyTHUKA (y cm?).

a 2 32 5,8 14,4 0,2 2n n
b 5 45 0,24 3m
S 29 36 Q

994. 3HalgiTEL IOy PiBHOOEIPEHOI0 TPUKYTHUKA, SKIIO OiuHAa CTOPOHA i 0CHO-
Ba IpoIopIIifini uncaam 5 i 8, a BucoTa, IIpoBeJeHa 40 OCHOBU, JOPiBHIOE
18 cwm.
995. loBeniTs, 110 MemiaHa TPUKYTHUKA PO30UBaA€ HOro Ha JBAa TPUKYTHUKH,
IJIONIi AKMX PiBHI.
996. lamo ~ABC i npamy AM, napanensny BC. [loBexnits, 1mo Koau Ke AM,
1o TpukyTHUKU ABC i KBC maioTh piBHi miomri.
997. IloxiniTh maHWii TPUKYTHUK Ha TPU PiBHOBEJIMWKi YaCTHMHU TPAMUMU, IO
MIPOXOATh Uepes3 OAHY BepIINUHY.
998. 3a ganuMu KaTeTamMu @ Ta b TPAMOKYTHOTO TPUKYTHUKA 3HAUIITh BUCOTY,
TpOBeJieHy Mo rimorenys3u: a) a =5, b=12;6) a =12, b = 16.
999. O6uncaites BucoTu TpUKyTHUKA 3i cTtopoHamu 10 cm, 10 cm i 12 cm.
1000. Cropouu AB i BC Tpurkytauka ABC nopiBHIOOTE BigmoBigao 16 cmi 22 cm,
a BHCOTa, IIpoBejeHa N0 cTtopouu AB, mopisuioe 11 cm. O6uumciiTh Buco-
Ty, IpoBemeHy mo cropouu BC.
1001. [IBi cTopoHU TPUKYTHUKA HOPiBHIOIOTH 7,5 cm i 3,2 cm. Bucora, mpoBefe-
Ha 70 6iJbInoi cTopoHHU, HopiBHIOE 2,4 cM. OOUMCIIITEL BUCOTY, IPOBEAEHY
10 MEHIIIOl CTOPOHM.
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1002.
1003.
1004.

1005.

1006.

1007.
1008.

1009.

1010.

1011.

ILnoma TpukyTHuKa mopisaioe 20 cm?. 3HANLITL IJIOINY TPUKYTHUKA,
AKWHN cepenHsd JiHig BiATMHAE Bif JAHOTO TPUKYTHUKA.

3HaAWAITh IJIOIIy poMba, SAKIIO MOT0 AiaroHaJsi JOPiBHIOIOTE 4 cM i 6 cM.
HoBeniTs, 1110 TIJI0IIa KBaipaTa, mo0yJ0BaHOTO HAa KaTeTi piBHOOEIPEHOTO
OPAMOKYTHOI'O TPUKYTHUKA, BABiui OinbIa Bifg oIl KBagpara, mo0y-
IOBAHOTO HA BUCOTi, IPOBEAEHIN MO TillOTEeHY3HU.

O0umcIiTh MJIOIY MPaBUJIBLHOTO TPUKYTHHKA 3i cTropoHoio: a) 10 cwm;
6) 7 cM; B) a M.

ILnoma npaBM/IBHOTO TPUKYTHUKA TOPiBHIOE 1004/3 m2. 3HaliTh CTOPOHY
IIOT'0 TPUKYTHUKA.

Bupasith cTOpoHY IPaBUIBHOIO TPUKYTHHKA Uepes HOoro IOy @.

Bucora piBHOCTOPOHHBOTO TPUKYTHUKA \/§ M. flKa mioima mpOro TPU-
KyTHUKAa?

3HaAHmiTh IJIONTY TPUKYTHUKA 3a KoopAmHaTaMu ioro Bepiuu: (4; 1),
(4; 6), (8; 4) (mam. 310).

yA

T

6 B

5

4 c

3 v

9 e

4 /

* A
12345678910 x

Maun. 310

Bucora TpuKyTHUKA TOPiBHIOE 2 M, a IPOEKI[ii OiYHMX CTOPiH Ha OCHOBY
mopiBHIOIOTL 3 M i 10 M. 3HAHAITE ILJIOIY TPUKYTHHUKA.

Bucora TpuKyTHHKA TOPiBHIOE 4 M, a KYTHU IIPU HOTO OCHOBi TOPiBHIOIOTH
30° i 45°. 3HalAiTh IOy TPUKYTHUKA.

1012.

1013.

1014.

Y mpukyraury ABC AB = 8 cm, BC= 3x/§ cvm, £/B=45° 3HaupiTe 1oro
ILJIOITY .

3HAWAITH MJIONTY NPAaBUJIBHOTO TPUKYTHUKA, OMUCAHOTO HABKOJIO KOJIA
paxiyca R.

CropoHu TpUKyTHMKa Ipomopiiiiui unciaam 1 i 2. Bucora, mpoBemeHa
o oxHiel 3 HUX, HopiBHIOE 2 cM. S3HAWIITHL BUCOTY, IPOBEAEHY A0 APYyroi
CTODPOHU.
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1015.

1016.

1017.

1018.

1019.

1020.

1021.

1022.

1023.

1024.

1025.

1026.

1027.

1028.

1029.

Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

Kareru mNpAMOKYTHOTO TPUKYTHHKA AOPiBHIOIOTL 4 M i 6 M. 3HAHIITHL
ILJIOIi TPUKYTHUKIB, Ha AKi OiceKTpuca mpAMOTO KyTa OiIWTHL TaHUI
TPUKYTHUK.

SHAWAITH IJIONTYy TPUKYTHWUKA, BEP-
IIIUHA AKOTO:

a) A(=2; 3), B(4; 7), C(4;-1);

6) C(1; 3), P(7; 5), T(3; 1).
O6uuciTs maory Mmapku (mas. 311),
Axmio ii posmipum 46,82%x46,82 %
x69,60 mMm. CropucraiiTecs Kajb-
KYJATOPOM, a BiIIOBiAb OKPYIJIiTH Mau. 311

IO TEeCATUX.

SAK BigHOCATHCA IO ABOX TPUKYTHUKIB, AKIIIO BEPIITNHYU OJHOTO 3 HUX
€ cepefMHAMU CTOPiH APyroro?

Bucora CH npAMOKyTHOTO TpUKYTHUKA ABC IiJuTh TilOTeHY3y Ha Bix-
pisku 1 am i 9 am. OGuuciits miomnty yotupukyTauka ACBK, ne K —
cepenuna CH.

VY piBHOOeApeHUII TPAMOKYTHUI TPUKYTHUK BIMCAHO KBaapaT TakK, IO
OIPAMUNA KYT TPUKYTHUKA 30ira€eThbcsa 3 KyTOM KBajapaTa. SHAUIITH Bix-
HOIITEHHs IIJIOINIi KBaAparTa M0 IJIOMIi TPUKYTHUKA.

Touky mepeTmHy MemiaH TPUKYTHHKA (IEHTP MAac) CIOJYYUJIU 3 HOTO
BepmrmHamMu. [lopiBHANTE IJIONTY KOMKHOTO 3 TPHOX YTBOPEHUX TPUKYT-
HUKIB 3 ILJIOIEI0 JaHOTO TPUKYTHUKA.

Hiaronasi pomba mpormopilitiai yucaam 3 i 4. 3HalgiTe maomry pomoda,
AKII0 fioro mepumerp 80 cm.

Hiaronasi pomba mopiBHOIOTH 1 cM i V3 cm. Yepes3 TOUKRY iX mepeTuHy
IIPOBEIEHO BUCOTU POMOa, OCHOBU AKHMX CIIOJYYEHO Bimpiskamu. 3Haii-
IiTh: 1) BucoTy pomb6a; 2) KyTu pom0ba; 3) KyT MisK BucoTamMu; 4) IJIOITY
YTBOPEHOTO YOTUPUKYTHUKA.

Hiaronasi nmapaJsiesorpamMa AijJiiTh HOT0 HA YOTUPU TPUKYTHUKU. SHANIITH
BiIHOIIIEHHSA TJIOII KOYKHOTO 3 HUX [0 ILJIOIII mapaJiejiorpaMa.
VYcepenuui mapaaenorpama ABCD noBiibHO mmo3HaueHO TOUKy M. 3Haii-
IiTh BiZHOINIEHHA CYMHU ILJIONI TPUKYTHUKIB AMD i BMC pno ot na-
paJsiesorpamMa AJA OyAb-IKOTO MOJIOKEeHHA TouKku M.

Kyt npu ocHoBi piBHOOeApeHOro TpuKyTHuUKA mAopiBHioe 30°. 3HaimiTh
IepuMeTp TPUKYTHUKA, AKIIO HOTO0 IJIOIa JOPiBHIOE 1643.

Bucora, mpoBeneHa 10 OCHOBM PiBHOOEAPEHOTO TPUKYTHUKA, MOPiBHIOE
10 cMm, a g0 6iumoi croporu 12 cMm. 3HANAITE CTOPOHU TPUKYTHUKA Ta HOTO
ILJIOITY.

BicekTpuca mpaMoro KyTa IpAMOKYTHOTO TPUKYTHUKA JiJIUTH IiIIOTEHY3Y
Ha Bigpiskm 30 cm i 40 cm. S3HAKAITE IOy TPUKYTHUKA.

3HaNAITh IOy TPUKYTHUKA, CTOPOHHU AKOr0 JOPiBHIOIOTEL 13 cM, 14 cm
i15 cm.
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1030. Yepes Toukry nmeperuny mexnian aABC napanenabHo AC IpoBeneHo IpPAMY,
saxa neperunae ctopoHu AB i BC y toukax M i N. 3HaAWAITH IIJIOLIY
AABC, akiro miaomia AMBN popisHioe S.

1031. Bidoxpuma 3adava. 3HAUAITH IJIONTY TPUKYTHUKA, Y SKOTO IBi CTOPOHU
mopiBuioloTs 10 cm i 12 cM, a TPUKYTHUK € ... .

1032. HoBexmiTh, 110 CTOPOHU TPUKYTHUKA 00ePHEHO IIPOIOPIIiiiHi 0 HOro BU-

coT, TOOTO
a:bzi:i; a:c=i:i; b:c=i:i.
ha hb ha hc hb hc

1033. Sk mpoBecTu ABi MpAMi yepesd BepIIUHY KBaapaTa, 100 po30UTH HOTO
Ha Tpu Qirypu, miIonli AKUX PiBHi?

1034. KoxxHa cTOpoHa OLHOTO TPUKYTHUKA OiJbIa 3a Oy Ab-AKY CTOPOHY APYIO-
ro TPUKYTHUKA. YU BUILIUBAE 3 I[BOTO, II[0 IIJIOIIA MEPIIOro TPUKYTHUKA
0isbITa 3a ILIOIY APYTOTO TPUKYTHUKA?

1035. HoBexiTh, 110 cyMa BificTaHell Bifi TOUKM HA OCHOBi piBHOOeAPEHOTO TO-
CTPOKYTHOI'O TPUKYTHUKA [0 OIYHMX CTOPiH He 3aJIesKUTh BiJ MOJ0MKeHH A
miei TOUKM.

1036. HosexmiTs, 1110 cyMa BigcTaHel Big TOUKM, AKA JEKUTH BCepPeAUHI PiBHO-
CTOPOHHBOTO TPUKYTHUKA, IO HOTO CTOPiH He 3aJIeKUTh BiJ ITOJIOMKEHH
miel TOUKH.

1037. Yepes Touky D, 1110 Je:KUTh Ha cTopoHi BC tpurkyruuka ABC, ipoBee-
HO TIpAMi, TapajeabHi IBOM iHIITUM CTOPOHAM, AKi IePEeTHUHAIOTH CTOPO-
HU AB i AC B Toukax E i F BignoigHo. [loBeniTs, mo TpukyTHuku CDE
i BDF maroTh piBHI miomri.

1038. 3maiigiTh pagiyc KoJia, BHHCAHOTO B IPIMOKYTHU
TPUKYTHUK 3 KaTeTaMu 5 cM i 12 cwm.

1039. 3maiigiTs pagiyc KoJja, BIIMCAHOTO B PiBHOOEAPEHII
TPUKYTHUK 31 cTopoHamu 17 cm, 17 cm i 16 cwm.

1040. 3maiigiTe pagiyc KoJia, BIMCAHOTO B TPUKYTHUK
3i croponamu 13 cm, 20 cm i 21 cm.

1041. Ina kmiTamBux. [IBa 6aThbKa i [Ba CMHA XOUYThb
TMOAIMUTHA MiMAHKY 3€MJIi, IJIaH AKOI 300paskeHo
Ha MadioHKy 312, Tak, 1100 yci miIaHKM Maau
piBHi momti ¥ ogHakoBi Gopmu. AK 1e 3pobuTm? Maux. 312

MPAKTUYHE 3ABOAHHS

1042. HakpecriTh YOTUPUKYTHUK, BiAMiHHUII Big mapasjemsorpama, posbuiiTe
ioro Ha ABa TPUKYTHUKU, BUMIipANTe HEoOXimHI eJeMeHTH I 00UMCIITH
ILIOIY YOTUPUKYTHUKA. IIpUKUHBTE, AKOI0 MOKe OyTu moxmbOka. Bin
YOT'0 BOHA 3aJIEKUTH?
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3AD,A‘-II AJ19 NOBTOPEHHSA

1043. Yu icHye TpUKyTHUK 3i cTopoHamu a, 2a i 4a? A 3 xyramm 50°, 60°
i 80°?

1044. Oguna KyT TpUKyTHUKA 30iabimuau Ha 10°, apyruii smeHmmuau Ha 15°.
fAx sMiHUTBCS Bif IIHOTO TPETiHl KyT TPUKYTHUKA?

1045. Hakpecaits Tpu mOBiJMBbHI BiApisku i moOyayiiTe ix uyeTBepTUIl ITPOIIOD-
IMiAHMIA.

1046. BepiuHu YOTUPUKYTHUKA JiJATH ONMCAHE KOJIO Ha OYTH, TPU 3 AKUX
maooTh 100°, 110° i 120°. 3HaligiTs rpagycHy Mipy 4eTBepTOl Ayru KoJia.

TEOMETPIS HABKOJ10 HAC

BiTpaki B apxiTeKTypHUX cmopyrax



MeTPUYHUX PYHKLUINA

§ 23 3aCTOCYBaHHSA TPUIOHO-
4,0 O0YMCNIeHHs oLy,

Busenemo dopmynu ansa obumcaeHHA ILJIOII TPUKYTHUKA i mapajejgorpaMma,
BUKOPUCTOBYIOUN TPUTOHOMETPUYHI (DYyHKITiI.

“TEopEmA |35

Mnowa TpUKyTHMKA AOPIBHIOE NiBAOOYTKY ABOX MOro CTOPiH HA CUHYC
roCTpoOro Kyta Mi>xk HUMM.

AOBEAOEHH4.
Hexati mamo moBinbHU# aABC, y sxoro LA = o — B
rocrpuii (man. 313). Ak Bam yiKe Bimomo, Hioro ILIOIIa
1
S = E AC -BH.
/) ]
I3 mpaAMOKyTHOTO TpuKyTHUKa ABH 3HaX0IuMO A H c
BH = ABsina, Tomy
Mau. 313

SzéAC-ABsinoc. ]

“TEoPEMA | 40)

Mnowa napanenorpama AopiBHIOE [,00YTKY ABOX MOro CyCifgHiX CTOPiH Ha
CUHYC roCTPOro Kyta Mi>k HUMM.

AOBEOEHHA.

Hexait y mapaneaorpami ABCD KyT A ro- B c
crtpuii, a BH — Bucora (maja. 314).
I3 npsaMoKyTHOrOo TpuKyTHUKAa ABH 3Haxo-
numo: BH = ABsino. Tomy mioria mapaJsiesio-
rpama A “ R D
S=AD-BH=AD-ABsina. [ H

Maun. 314

IIpumimxka.

OCKiJIbKY IIOKM III0 BaM BiJoMi TpUTrOHOMETPHUYHI (QYHKIII TiIbKKM rocTpux
KYTiB, TO i B IBOX OCTaHHIX TeopeMax i/1eThCA TiTbKU IPO CUHYCHU TOCTPUX KYTiB.
Y 9 kiaci i TeopemMu OyAyTh ys3araJbHEHi OJd HOBLIBHUX KYTiB TPUKYTHUKA
Uy mapaJjejorpaMma.
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SAMUTAHHA | 3ABOAHHA ON9 CAMOKOHTPOIJIIO

1. fx sHaAlTH IJIOINY TPUKYTHUKA, 3HAIOUHN ABi HOr0 CTOPOHHU i TOCTPUIl KyT
MixK HUMUI?

2. 3a AKom (QopMYyJIO0I0 MOKHA 3HAWTHU IJIOITY IapaJieaorpama?

3. Yowmy mopiBHIOE ILI0Ia poMba, CTOPOHA SAKOI'0 JOPiBHIOE @, & TOCTPUM Ky T 07

BUKOHAEMO PA3ZOM

Biuna cropona piBHOOEIPEHOTO TPUKYTHUKA MTOPiBHIOE [, & KYT IPU OCHOBI
o. S3HAUIITh ILJIOIY TPUKYTHUKA.

® Hexai#t y Tpukytauxky ABC AB = BC =1, ZA = o (max. 315). Ilpo-
Benemo Bucoty BH. 3 AABH zumaiimemo AH. AH = AB coso, AH =

= lcosa. Tomi AC = 2AH = 2lcoso. Ockinbxkn SzéAB-AC-sin o, TO

1
A=§l~2~l-cosoc~sinoc=lz-sin(x-cosoc.

B B
: z M N
3x
o
A 1\ ¢ A c
H x K
Mau. 315 Mau. 316

e ¥V piBHocTOpoHHI TpuKyTHUK ABC 3i CTOPOHOIO 8 CM BIIMCAHO ITapaJjeorpam
Tak, M0 KyT A y HUX crijabHuii (MaJ. 316). 3uaiTu oy napaJejorpama,
AKIIO HOT0 CTOPOHU HpomopItiiiHi umeaam 1 i 3.

® Hexaii AK = x cm, AM = 3x cm. Axmo MN ||AC, To Tpurytaux MBN
nonioumit TpukyTHUKY ABC. Toni MB : MN = AB : AC.
3BigKHu 8-3x =§, abo 8-3x
x 8 x
Maemo: 8 —3x=x, 4x =8, x = 2. Or:xe, AK = 2 cm, AM = 6 cMm. OcKinpku
TpuKkyTHUK ABC piBHOCTOPOHHIiM, To LA = 60° Tomi S = AM - AK sin60°,

B3

S=6-2-73=6\/§ (cv?).

=1.
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3A0AYI | BMPABU

BUKOHAMTE YCHO

1047.

1048.

1049.

1050.

1051.

SHaAWIITh IJOLIYy TPUKYTHHKA 3 KyToM 30°, AKIIO IPHJerji A0 HbOTO
CTOPOHU JOPiBHIOIOTL 2 M i 3 M.

SHaAWIITh IJOLIY TPUKYTHUKA 3 KYTOM 45°, AKIIO IPUJErJi J0 HBOTO
CTOPOHU AOPiBHIOIOTE b cM i 10 cwm.

SHalAiTL ILIOINYy poMOa, CTOPOHA SAKOTO NOPiBHIOE @, a TOCTPHUIL KYT:
a) 30°; 6) 45°; B) 60°.

CropoHu mapaJjejiorpaMa JOPiBHIOOTL 2 M i b M, a KyT Mixk HuMEu 30°.
3HaAUIITh MJIOIITY IIapaJjiejorpama.

VY ckinbKu pasiB mioia mapaJenaorpama 3 Kyrom 30° 6inbia abo MeHIIa
BiJl TJIOIT MPAMOKYTHUKA 3 TAKUMU CAMHUMU CTOPOHAMMU ?

1052.

1053.

1054.

1055.

1056.

1057.

1058.

1059.

1060.

3HaAWIiTh MJIOINY TPUKYTHHUKA, IBi CTOPOHU SAKOrO MOPiBHIOIOTH 6 aM
i 10 gm, a ®yT misk HUMET 50°.

3HAUAITh MJIOITY TPUKYTHHKA 3 KyToM 30°, SKIO IPUJIErji A0 HBOTO
CTOPOHU JOPiBHIOIOTH a i 3a.

3HAUAITh MJIOITY TPUKYTHHUKA 3 KyTOM 45°, SKIO IPUJIErji A0 HHOTO
CTOPOHHU JOPiBHIOIOTHL @ i av2.

Biuma cropona piBHOOEIpPEHOr0 TPUKYTHUKA JAOPiBHIOE 8 cM, a KyT IIpu
BepminHi 40°. 3HAUAITE MJIOINY TPUKYTHUKA.

OcHoBa piBHOOEAPEHOr0 TPUKYTHHKA AOPiBHIOE 8 M, a KyT IIPU OCHOBI
40°. 3HalAiTh: a) BUCOTY TPUKYTHUKA; 0) 1OT0 GiUHY CTOPOHY; B) ILJIOIIY
TPUKYTHUKA.

3HangiTe maoiny poMba 3 KyToM 50°, AKIIMO HIOT0 IEepUMETP AOPiBHIOE
8 cm.

ILiomia pomoba 3i cropororo 10 M gopisaoe 50 M2, 3HAHAITE TOCTPUIL KYT
pomba.

ILiomia pom6a mopisaioe 0,5 M2, a oguH i3 kyTis 30°. 3HANAITE IepUMETD
pomba.

Y rabauii a, oo i S — cTopoHa, rocTpuii KyT i mioiia pomba. Ilepenecits
TaOJIMII0 B 30IIUT i 3alIOBHITH iI MOPOMKHI KJIITHHKH.

a, M

4

70

10

1

30°

60°

40°

25°

45

0,5

20

25
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1061.

1062.
1063.
1064.
1065.

1066.

1067.

Posgin 4. MHOroKyTHUKM Ta iX NNOLL,i

3HaUM CTOPOHU a i b mapasesiorpama i rocTpuiéi KyT O MiK HUMH,
3HAWAITH IJIOLIY IIapajejorpaMa, AKIo: a) a = 2 M, b = 5 m, o = 47°;
6) a =0,2 km, b = 1,5 KM, 0. = 70°. BiagmoBigs OKpyIJIiTh A0 AECATUX.
3HalgiTh rocTpuUil KyT IapaJjejgorpama, AKIMO ioro croporu 4 m i 8 m,
a mwioma 16 m2.

CropoHa, rocTpHUil KYT i IJIOIIa ImapaJjiejorpaMa TOPiBHIOIOTH BiIIIOBiTHO
12 M, 30° i 90 m2. 3HaiIgiTL MepuMeTp ImapaJejorpama.

HiaroHasb IpAMOKYTHUKA MopiBHIOEe 10 cM i AinuTh KyT y BimHOIIIEHHI
1 : 2. 3HaigiTh OOy IPAMOKYTHHKA.

Biuma cTopoHna piBHOOEAPEHOTO TPUKYTHUKA AOPiBHIOE 8 cM, a KyT mIpu
ocHOBi 75°. 3HANAITEH IJIONIY TPUKYTHHUKA.

TocTtpuii KyT mapajiesorpamMa mopiBHoe 60°, a cTOpoHUM IpPOHOPIiiiHi
ypcaam 2 i 3. S3HAHAITE IepuMeTp mapaJjejorpamMa, SIKII0 Horo ILIOINa
IOpiBHIOE 273 cm?.

Croponu npamoxkyTauka ABCD nopiBH00OTE 5 cM i 8 cm. 3 BepmimH A i C
IpoBeJeHO OiceKTpucu, AKi mepeTmHaioTh cTropoHu BC i AD y ToukKax
M i K Bigmosigmo. 3HaiigiTe miaomly yotupukytanka AMCK.

1068.

1069.

1070.

1071.

1072.

1073.

1074.

1075.

1076.

1077.

SHAUAITH IJIONTY IPAMOKYTHOI'O TPDUKYTHUKA, TiIIOTeHYy3a AKOr0 JOPiBHIOE C,
a TOCTPUHA KyT Cl.

SHaWIiTh MJIOIIY IIapajiejorpaMa, sSIKIIO BUCOTHU, IIPOBeIeHi 3 BepIInHU
TYIIOTO KyTa, JOPiBHIOIOTH A, i hy, 2 KYyT MiK HUMU OL.

¥V piBHOcTOpOHHIN TpuKyTHUK ABC 3i cTopoHoi 6 cM Bmmcano pomO6
Tak, 0 KyT A y HUX CIiJIbHUHA, a BCi BEePIIMHU JIeXKATh Ha CTOPOHAX
TPUKYTHUKA. SHAHAITH ILJIOILY poMoa.

3HANUAITH IJIOIY IPABUJILHOIO II'ITUKYTHUKA, BIMCAHOrO B KOJIO paaiyca R.
I3 Touku M, 110 JeXUTH Ha BifcTaHi a Big menTpa xoaa O, mIpoBeneHO
aBi goruuni MA i MB, KyT MiK AKMMHI HOpPiBHIOE O.. Bu3HauTe 1oLy
yoTupukyTHuka AM BO.

Iz Touku M mo xkoja paziyca R mposemeHo nBi motuuni MA i MB, KyT
MiK SKMMU TOPiBHIOE O(. SHAWIITH ILIOIY TPUKYTHUKA AMB.

VY xoui 3 meuTpom O i pagiycom 12 cm mpoBeneno xopay AB. S3HAWAITH
mironty TpukKyTHuKa OAB, SKIO 3 IyrW KOJia XOPAY BUMHO Il KyTOM:
a) 20°; 6) 130°.

TocTpuit KyT pomba, OmMCcaHOTO HABKOJO KoJia pajiyca r, JTOPiBHIOE Ol.
3HalgiTh TepuMeTp i maoiry pomoa.

Binbpmia giaronasp mapajegorpamMa IOpPiBHIOE d i yTBOPIOE 3 ABOMA IOTO
cropoHamu KyTu 30° i 40°. 3HaiigiTh mepuMeTp i IOy mapaJjiejiorpama.
Touka O — I1eHTP Ko0Jia, BOIMCAHOI'O B PiBHOOeApeHUN TPUKyTHUK ABC
(AB = BC). 3uatigits mioirli TpukyTHuKiB AOB, BOC i AOC, akmo AC =a,
LA = o.
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1078. OcHoBu pPsAMOKYTHOI Tpamerlii fopiBHIOOTH a i b (a > b), a rocTpuit KyT
o. 3HAHAITH MJIOITY Tpamerrii.

1079. TocTpuii KyT piBHOOGIuHOI Tpamerlii JOpiBHIOE O/, a pajiyc BIHCAHOTO
KoJa r. S3HaUAiTh TepUMeTp i IJIoIMy Tpamerrii.

1080. HoBexiTh, 110 ILJIOINA IMapaJjiejiorpaMa JOpPiBHIOE MiBAOOYTKY Ioro mia-
TOHAJII HA CUHYC KyTa MiK HUMU.

1081. Buenits popMyIy AJIs O0UMCICHHS ILJIOII PiBHOOEAPEHOT0 TPUKYTHIUKA
3a #oro:
a) OCHOBOIO @ i MMPOTHJIEIKHUM KYTOM O;
6) 6iuHOI0 CTOPOHOIO b i KyTOM [ IpwW OCHOBI.

FTEOMETPIS HABKOJIO HAC

Pom6u ma mrmajepax TI'pani xyouka Py6ika
Ta MOT0 CKJIAJOBUX — KBaApaTu

P 9 4

MuorokyTHUKY y To0yTi Ta HABKOJUIIIHBOMY CEePEeIOBUIIL
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3AJJ,A‘II 3A rotoBuMn MAJIIOHKAMU

3naiidimdb naowi womupukymuukie ABCD 3a zomosumu manionKamu

ABCD — upAMOKYTHUK, ABCD — npaAMOKYTHUK,
AC =8, LCAD = 30°. : AK =9, BK =12.
B c : B c
: 12
8
. 9
) . K
A 30 ] D A [ D
E ABCD — npsaMOKYTHUK, oABCD, B C
L1 = /2, B C - BP =2, )
KD = 3CK, '—K : BK =3, P
BD = 15. © o= 60° 3
A x D
1 .
2
A D
f
ABCD — powmo0, BC | AD, £ZA = 45°,
AB = BD = 6. B AD 8, BC = 3. B C

4 :
(4 BC | AD, 21 = £2. | BC | AD.
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3natdimev naow,i mpurymuukie ABC 3a zomoeumu manronkamu

B : B
4 : 15 15
60°
A 5 A 18 C

C
[] AM = MC, : AC = 16, .
S, amm = /\ EABBKZ/
i1 i1 é —I
A 1 M 1 C E A K C
f
AC 1 BC, . AB:AC=5:8,
AH - HB =1, HC = 12. : BK =17, KC = 32.
B : B
A c CA c
1] AB = AC, AO = 18, . BM : MC=2:3,

OH = 6. - AB=BC, OM = 6.

B : B
: M
/ﬂ :
ANH | /@\
“ A c
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CAMOCTIVHA POBOTA D5

BaPiAHT 1

1°.

2°.

3°.

SHAUAITH IOy HPAMOKYTHUKA, AKINO HOro miaroHanb gopiBHioe 10 cm
i yTBOpPIOE 3i cTOpOoHOIO KyT 30°.

Bucora, mpoBeieHa 0 OCHOBU PiBHOOEIPEHOT0 TPUKYTHUKA, JOPiBHIOE 6 CM.
3HalAiTHL BUCOTY, IIPOBeAeHy A0 OiuHOI CTOPOHM, AKIIIO OCHOBAa JOPiBHIOE
8 cMm, a GiuHa cropona 12 cwm.

3HaUAiTh MJIOITY PiBHOOIUHOI Tpamellii, AKIO ii OCHOBU JOPiBHIOIOTEL D CM
i 17 cm, a mepumetp 42 cM.

BAPIAHT 2

1°.

2°.

3°.

3HaUAITH IOy PiBHOOEIPEHOT0 TPUKYTHUKA, AKIIO HOro 6iuHa cTOpoHA
IopiBHIOE 8 ¢M, a KyT npu ocHOBi 30°.

Croponu napaJsesorpama nopiBuioTb 10 cm i 12 cm, a MeHIIIa 3 BUCOT D CM.
3HaUAITh OiJBIITY BHUCOTY MapaJjiejiorpama.

3HaUAITh IJIOIIY HNPSAMOKYTHOI Tpamelrii, akmio ii ocHoBu 6 cm i 14 cwm,
a 0iumi cTopoHM IpomopIifini yucaam 3 i 5.

BaAPIAHT 3

1°.

2°.

3°.

3HaliTh IJIOINY IIapajiejiorpaMa, CTOPOHH SIKOTO0 YTBOPIOIOTHL KyT 150°
i mopiBuiOIOTH 10 cM Ta 16 cwm.

OcHoBa piBHOOEAPEHOTO TPUKYTHUKA OOPiBHIOE 12 cM, a BcoTa, IIPOBeIeHA
Io Heli, 8 cM. 3HAWIITH OiUHY CTOPOHY TPUKYTHHUKA, SIKIIIO BHCOTA, IIPOBE-
IeHa 1o Hei, mopiBHIoE 6 cM.

3HaAiTh mIoIy piBHOOIUHOI Tparmeriii 3 ocHoBamMu 6 cm i 24 cMm, AKIIIO
B Tpamerlito MOo;KHa BIUCATHU KOJO.

BAPIAHT 4

1°.

2°.

3°.

3HAUIITh IJIONIIY PiBHOOEAPEHOT0 TPUKYTHUKA, AKINO KYT HPU BEPIITUHI
mopiBHIOE 120°, a 6iuma cTopoHa 6 cMm.

Bucotu napaJsesorpama nopiBHIOIOTE 5 ¢cM i 6 cm, a 6inbIira cropona 12 cwm.
3HalOiTHL MEHIITYy CTOPOHY IIapaJjiejorpama.

SHAUAITh ILJIONTY IPAMOKYTHOI Tpamerlii, ocHoBu AKoi 7 cm i 16 cm, a pis-
HUIA OiYHUX CTOPiH JOPiBHIOE 3 CM.
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TECTOBI 3ABOAHHSA D

dirypu Ha3MBAOTHCSI PiBHOBEJIUKNMU,
SAKIIO B HUX PiBHI:

IInomia piBHOOEIPEHOTO MPAMOKYTHO-
ro TPUKYTHUKA 3 KaTeToM 2a I0piB-
HIOE:

Bucora mapasesiorpama 3i CTOPOHOIO @
i mioirero S mopiBHIOE:

3a AK010 3 (OPMYJ He BU3HAUAIOTH
IOy pomoba?

3HaigiTE mIoIy Tpaimelii, ocHOBH
akoi 2 cm i 8 cm, a Bucora 5 cwm.

3HalgiTh pagiyc KoJia, BIUCAHOTO
B KBajpar, Ioia axoro 4a?.

IIomra piBHOCTOPOHHBOTO TPUKYTHU!-
Ka 3i CTOPOHOIO a HOPiBHIOE:

3HaWgiTE Moy pomba, aiaromadi
SKOTO JOPiBHIOTH 4 ¢cM i 6 cM.

AM — wmegniana AABC. fAxuii

3HAK CJIiJ IIOCTABUTU 3aMiCThL *:
%

SAA.BC 2ASAA_BM?

CTopoHU KBaApaTiB BigHOCATHCA
aK 2 : 5. fK BigHOCATBCA IX ILIOIIi?

a) KyTu;
0) cTOpOH;

a) a?;
0) 2a?;

a)a - S;
0)a:sS;

a) 50 cm?;
6) 80 cm?;

a) a;
0) 2a;

a’J3

0) 3a?;

a) 24 cm?;
0) 12 cm?;

a) >;
0) <;

a) 2 :5;
0) 2 : 25;

221

B) IIEpUMETPU;
T') TIJIOTITi.

B) 4a?;
r) 8a’.

B) S : a;
r) 2S : a.

1
B) Edl'dz;

T)p-r.

B) 25 cm?;
r) 15 cm?.

B) 4a;
r) 8a.

a*\3

BT

T) azx/g.

B) 20 cm?;
r) 8 cm2.

B) =;
T') He MOYKHA
BCTaHOBUTU.

B) 4 : 25;
r)4:5.
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Tunosi 3AAA4I 419 KOHTPOJIbHOI POBOTU

1°. 3ma¥miTh 1JI0Iy IPAMOKYTHUKA, TiarOHAJB IKOTO JOPiBHIOE 15 cM, a omHA
3i cropin 12 cMm.

2°. 3HaiAiTh IJIOINY KBajJpaTa, BIIMCAHOIO B KOJO paniyca 5 cm.

3°. Cepennsa sinia Tpamemnii nopiBHIOE 15 cM, a Bucora 12 cM. 3HAUAITE IIJIOITY
Tparmelrii.

4°, 3maigiTe miaomry pomoa, AKIo foro nepumerp 40 cM, a ogHA 3 AiaroHajen
12 cwm.

5°. 3HaiiAiTe mepuMeTp mapaJjesorpama, siKio oro miaomia 120 cm?, a Bucotu
IOPiBHIOIOTHL 5 cM i 6 cMm.

6°. 3maiigiTe miIolmy piBHOOEIPEHOr0 TPUKYTHIKA, OiUHA CTOPOHA i 0CHOBA SIKOTO
npomopmiiiai yucaam 17 i 16, a BucoTa, mpoBefeHa IO OCHOBH, JOPiBHIOE
30 cm.

7°. Menma ocHoBa i GiuHa cTopoHa piBHOGIUHOI Tpamerii BiAmoBigHO mOpPiB-
HIOIOTh 24 c¢cMm i 12 cm. 3Ha#giTe nyomly Tparmelii, AKII0 ii rocTpuiit KyT
mopiBuIioe 60°.

8°. Kareru npamokyTaoro aABC (£C =90°) nopiBHioI0TE 6 cM i 8 cm. 3HaligiTh
paziyc xoia, Brucanoro B aCMB, ne M — cepenuna AB, akmio BC < AC.

9°°. ToBeiTh, 110 ILJIOIMA PiBHOGIUHOIL Tpamerii JopiBHIOE IIOJBOCHOMY HOOYTKY

O6iuHOI CTOPOHU i pajJiyca BIMCAHOTO B Tpamellifo KoJja.

10°°. Touka DOTHUKY KoOJia, BIIMCAHOTO y PiBHOOGIUHY Tparmelim, IiIuTh OiuHy

CTOPOHY Ha Bimpiskm 3 cMm i 12 cm. 3HaANAITH MJIONTY TpamerIrii.

Martemartvka 3aae cBoi popTeli InLe CUIIbHUM i CMIJIUBUM...
A. I KoHpopoBuy
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MHOTOKYTHMEK — IIPpOCTa 3aMKHEHAa JlaMaHa. YacTuHy IJIONNHYA, O0OMeKeHY
IIPOCTOI0 3aMKHEHOIO JIaMaHOI0, TaKOK Ha3WBAIOTh MHOTOKYTHUKOM. KoXHUN
n-KyTHUK MAa€ 7 CTOPiH, n BePIIWH i n KYTiB.

SKIII0 KOXKHUI KYT MHOTOKYTHUKA MEHIITNH BiJi PO3TOPHYTOT0, MOT0 HAa3WBa-
IOTh OIIYKJIMUM, AKIIO X0U OOUH KYT MHOTOKYTHHKA OLIBIINI Bil pO3rOpHYTOTO,
M0Oro Ha3WBAIOTh HEOMYKJIUM MHOTOKYTHUKOM.

a

OnyKauii MHOTOKYTHUK Heonyxkinit MHOTOKYTHUK

KosxHa cTopoHa MHOTOKYTHMKA MEHIIIA Bif cyMHu ycixX iHIIMX HOro CTOpiH.
CyMy DOBKWH yCiX CTOPiH MHOTOKYTHWKA HA3WBAIOTh MOTO nepumempom.

CyMma ycix BHYTPIiIIHIX KYTiB OMMyKJIOTO n-KyTHUKAa gopiBHioe 180° - (n — 2).

CyMa 30BHIITHIX KYTiB OIYKJIOTO MHOTOKYTHUKA, B3SATUX IO OJHOMY WPU
KOJKHill BepinuHi, mopiBuioe 360°.

SIK110 BCi BepmuHN MHOTOKYTHHKA JIeKATh Ha KOJIi, TAKUI MHOTOKYTHUK
Ha3WBAIOTh BIIMCAHUM Y KOJIO, & KOJIO — ONMCAHUM HAaBKOJO MHOTOKYTHHKA.
SIK1IT0 BCi CTOPOHU MHOTOKYTHHMKA JOTUKAIOTHCA O KOJIa, TAaKUIl MHOTOKYTHUK
Ha3WBAIOTh ONMCAHNM HABKOJIO KOJIa, a KOJIO — BIMCAHUM y MHOTOKYTHUK.

A,
A
4/ 1 " A
3
A '
Al‘ 4 ‘ Y Ay
A, A,

Y KOKHUHM TPUKYTHUK MOKHA BINCATU KOJIO i HABKOJIO KOYKHOTO TPUKYTHUKA
MOJKHa ONUCATU KOJO.

Koso moxHA BOmucaTu TiIBKM B TaKUW YOTUPUKYTHUK, CyMa JBOX ITPOTH-
JIeKHUX CTOPiH AKOTO AOPiBHIOE CyMi MIBOX iHINIMX HOTO CTOPiH;

Kousio MmosxkHa ommcaTy TiTbKM HABKOJIO TAKOTO YOTUPUKYTHUKA, CyMa JBOX
TPOTUJIEKHUX KYTiB AKOTro mopiBaI0E 180°.
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I[Imoma MPAMOKYTHMKA IOPiBHIOE MOOYTKY
IBOX Iioro cycimuix cropiu: a i b:
S =ab.

Ilnoma mapaJjiexrorpamMa AOPiBHIOE: B c
a) HOOYTKY HOTO OCHOBUW HAa BUCOTY:
S =ah; b
0) moOyTKYy HOTO ABOX CTOPiH Ha CHMHYC KyTa MiiK
HUMU: A a D
S = absina.

ILnoia Tpamenii 1opiBHIOE 1O0OYTKY IIiBCyMHU il OCHOB

Ha BUCOTY, TOOTO JOOYTKY CcepegHbOI JiHiil i BucoTH: h
a+b

S= .

h. A D

IInoma YOTUPUKYTHUKA 3 TIEPIEeHINKYIAD-
HUMHU giaroHaaamu (30KpeMa pomoOa i meabTo-
ima) mopiBHIOE MiBHOOYTKY AiaroHaJiei:

s=%¢@.

Ilnoma TPUKYTHUKA TOPiBHIOE:
a) miBmoOyTKY HTOTO OCHOBUW HA BUCOTY:
S= l ah;
2
0) miBHOOYTKY IOTO CTOpPiH Ha CHUHYC KyTa
MiK HUMMA:

Szlabsin(x.
2

IIoma NpAMOKYTHOTO TPHKYTHHUKA JOPiBHIOE
miBIOOYTKY HOTO KaTeTiB: b

Szlab.
2

IInoma piBHOCTOPOHHHBOTO TPUKYTHHKA 3i
CTOPOHOIO @ ITOPiBHIOE:
2
a3
S= .
4

IL.roma MHOTOKYTHHKA, OIIMCAHOT0 HAaBKOJIO K0JIa, TOPiBHIOE MOOYTKY IIiB-
mepuMeTpa MHOTOKYTHHMKA Ha pamiyc KoJja:
S = pr.
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HABYAJIbHUA NMPOEKT 1

Po3pisaHHs | cknapaHHs
YOTUPUKYTHUKIB

«IIpedmem mamemamuku HACMIiLbKU CePllo3HUiL,
W,0 KOPUCHO He 6MPAaviamu MOIcaAuUB0cmell,
pooumu 1020 AKOMO2A UiKABIWUM»

Baes Ilackaav

Kiac nmoginserbesa Ha TPpU IPYIIU: «iCTOPUKHU», «MATEeMaTUKU», «IPAKTUKU» .
KoskeH yueHb MOKe B3ATHU yUacThb y Po0OTi omHiel ab0 ABOX IIPOEKTHUX TPYII.

o «IcTopuku» BUBUAIOTh BUHMKHEHHSA Ta BUKOPUCTAHHA PiBHUX CIOCOOiB
poBpiBaHHA i CKJIaJaHHS YOTUPUKYTHUKIB (TAHTPAM, CTOMaxioH, BUTUHAH-
KU, opirami Toiro). Ha 3axucT roTyioTh KOPOTKEe IIOBiTOMJIEHHS i IIpe3eH-
Talio 3 KOHKPeTHUMHU IIpuKJIagamu. Hanpukaam.

e BumuHaHKU — Iie CIO}KeTHi Ta OpHaMeH-
TaJbHI MIPUKPACHU KUTJIA, BUTATI HOMKUIIAMU
abo Bupisaui HoKeM 3 0i10T0 I KOJIBOPOBOTO
nmamnepy, AKUHA CKJagajJu BIBOE, BUETBEPO,
YBOCBMEDO...

o BumuHaHKU Y 8Uen0i OpPHAMEHMALbHUX
cMYyz YTBOPIOIOTH 3 JOBTOl CMY:KKHU IIarepy,
SAKY CKJIAaJal0Th «TapMOIITKOIO» Ba, YOTUPHU,
Bicim i 6isbItre pasis. ITorim BupisatoTh opHa-
meHT. Ha iHifgAX 3TUHY yTBOPIOIOTHCA CUMETPUYHI ITOBTOPEHHA 300pasKeHb.
o BumuHaHKU Y 8Uu2na0i aMCYpHUX, cCimuacmux OpHAMEeHMi6 BUPi3aioTh
3 mmamnepy, 1o Mmae ¢GopMy IPAMOKYTHUKA, KBaJpaTa, IPaBUJILHOTO TPUKYT-
HUKa a00 MeCTUKYTHUKA. APKYII Manepy IpAMOKYTHOI ()OPMU CKJIATAIOTH
faraTo pasiB HABIILJI IO JiHiSX, mapajleJIbHUX CTOPOHAM IPAMOKYTHHKA.
Apxkyin namnepy y opMi KBagpaTa nmepernHaiOTh HaBILI i 3a AiaroHalaMu.

A2r QA2 AV Q> QA2 QP QA A2 A QA A2 A
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9 «MaremMaTuKH» HOOMPAIOTh i PO3B’A3YIOTH I'eOMETPUUHI 3a7aui, AKi cTocy-
IOThCS PO3PiBaHHA i CKIaJaHHA YOTUPUKYTHUKIB. [locaiKyoTs HAaABHICTD
pisHHX cmoco0iB BUKOHAHHSA 3aBAaHHs. Ha s3axmcT rorymoTb mopTdoJaio
3 yMOBaMM 3aja4, cIrocobamMu iX po3B’sI3aHHSA Ta PeaJbHUMU MOEJISIMU.
ITe moxKyTH OyTH 3amadi pisHOi cKJIagHOCTI — Bim HalimpocTimux (KBagpar
pospisaTu Ha JBa piBHI KBaapaTm)

- Qéé

IO TOCUTH CKJIamAHUX (i3 ABOX KBaJApaTiB PisHMX PO3MipiB CKJIACTU TPETiii).

A M g
Q X
S T
0]
N Yy
DP cC Z K

e «IIpakTuKU» BUBYAIOTH Pi3Hi IMpeaMeTH MOOYTY, IO YTBOPIOIOTHCA PO3Pi-
3aHHAM 1/4M CKJIQJaHHSAM YOTHPUKYTHHUKIB (HOMIUTTSA CEPBETOK i3 KJjall-
TUKIB TKAHWHU YU B’SA3aHUX KBaApaTiB, CTBOPEHHSA MOAYJLHOTO opirami,
CKJIAJaHHA MapKeTiB, BUTOTOBJEHHS IPUKpacu 3 amrikariii toimro). ITotim
00MpAaTh OVH i3 MPeAMETIB i BUTOTOBIAIOTH cBOiMu pykamu. Ha 3axucrt
TOTYIOTh BUCTaBKY BUPOOiB. IlofmatoTh cxeMy Ta 0COOJMBOCTI BUTOTOBJICHHS
BUPOOY.
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HABYAJTbHUU NMPOEKT 2
MopniGHicTb i camonofioHICTb

Vuni opmyioTheca y Ipynu, KOKHA 3 AKUX IIPAIIO€ HAJNl ONHi€I0 i3 3ampo-
MIOHOBAaHUX HUKUE TEM.

o IloaioHicTh TPUKYTHHKIB y po0doTax mMaTeMaTHKiB pisHux uaciB. Hampu-
KJIam.
e Buennsa mpo mofibHicTh ¢iryp crBopioBasoca y CrapomaBhiii I'perrii
B V-1V cT. 1m0 H. e. B mpamnax ['inmokpara Xiocbkoro, Apxira TapeHTCBKO-
ro, EBgoxca Kuigcokoro. EBKJig mogae TBep KeHHS PO MOAIOHICTD iryp
y mrocTit KHu3i «OCHOB».
o Kuraiicbkuit marematuk Jlro Xyeii (200—280 pp.) manucaB TBip «Ma-
TEMAaTUYHUHN TPaKTaT IPO MOPCHKUWI OCTPiB». ¥ HBOMY Ha KOHKPETHUX
MPUKJIAAAaX 3a JOIOMOI'OI0 METOAY IOAiIOHWX TPUKYTHUKIB PO3KPUB IIPU-
oMy BU3HAUYEHHSA BifcTaHi 1o HemocTynHNX 00 €KTiB i Ix posamipiB: Bucora
OCTPOBA, COCHU, BeXKi; IMIUPUHA Tip, CTiHU, piUKY; IINOMHA YIeJINHN, SIMU.

9 ITanTorpad — npuaax nas 30iMbIIeHHA YN 3MEHIIEHHS 300paskeHsb. Ilo-
sicHiTh mpuHINn gii. Ileit mpuaas ¢cBOro yacy aKTMBHO BUKOPUCTOBYBABCH
y MapkImneigepcbKkux poborax (0OCBOEHHSA POMOBUINA KOPUCHUX KOIAJWH),
reozesii Ta iHIIKUX Bugax MiAJBHOCTI. 3 PO3BUTKOM KOMII IOT€PHOI TeXHIKM
Ta MaIIuHHOI Irpadiku poJib maHTorpada CyTTeBO 3MEHIITNJIACH.

e Bukxopucranus moaioHocCTi y:
e pisHUX raaysdax 3HaHb (pisuka — 300parkeHHA B JiH3aX, Oiosoris —
OaraToKkpaTHe 301JbIITeHHA CKJAZOBUX KPOBi TOIIO);
* apxiTeKTypi Ta OymiBHUNTBI (MJIaHU KBApTUP, OYAWHKIB TOIIO0);
° BUPOOHUITBI (MOJIETIOBAHHSA OJATY i B3YTTs, HAKyBaJbHOI IPOAYKILii);
° MHUCTEIITBi (CXeMu AJIS BUIIUBKU XPECTUKOM).
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|__ ! gi~r~ig

o IIpocrimri camomnoxni6oHi ¢irypu ta ix crBopenHs. Camornoni6Hoio reome-
TPUUYHOIO (hirypoio HasuBaoOTh Pirypy, AKy MOKHA PO3OUTU Ha CKiHUEHHY
KinbKicTh i vacTwH (110 He MAIOTh CIIJIBHMUX BHYTPIIIHIX TOYOK), KOKHA
3 AKUX II0oIi0Ha mo Bciel irypu 3 meBHEUM KoedimieHToM momiGHOCTI.

E=1/2 kE=1/3 k=1/2

e dpakTaau AK IpUKJIax caMmonogiouux giryp. PosrisimeMo JUCTOK IamopoTi.
Kosken meHmuii #oro JMCTOK, PO3MillleHMiT Ha cTebJIi, TOBTOPIOE OYIOBY
BEJMKOI0 JIMCTKA. A KOXKEH i3 JIMCTOUKiB, PO3MIiIlleHNX HA IIUX MEHIIUX
JUCTKAaX, MONIOHUH i MO BEJIMKOTO JHCTKA, i O MEHIIIOro, Ha SIKOMY BiH
po3MileHuni.
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fAckpaBum npuKJIagOM (PpaKTaia i camonomioHol (irypu € npakoH Xaprepa.

@ Bukopucranusa moxiouocti y mooyri. Hanpukaaza, Bu xouere 3po6uUTH CBOi-
MU pyKamu momapyHok mami. Ile moske 6yTtu m’sika irpamka «Kumsa». Bu-
KpiliKka pospaxoBaHa Ha MaJIeHbKY irpallKy, a BU X0ueTe 3p00UTH OiIbIITy.
Axi Bamri gii? K 30iapMINTY BUKPIAKY 34 SOIIOMOTOI0 KJIITHHOK?
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PesyabraTtu po6oTu HaJ MPOEKTOM KOKHA Ipyia o(hopMJIOE ¥ BUTJIALL TPY-
MOBOTO MOPT(}HOTIi0 3 KOMIT' IOTEPHOIO ITPE3eHTAIli€I0.

IToxi6HMMU € MPUXBATKU AJA IOCYAY: MaJIeHbKi — s JOYKHW i cuMHA, Be-
JUKi — OJd MaMu i Tarta.
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HABYAJIbHUW NMPOEKT 3

NMPAMOKYTHI TOUKYTHUKN
B ICTOPUYHUX 3apa4ax

Ileit mpoeKT AOIiTFHO BUKOHYBATU iHAWBIyaJbHO 32 TAKUM ILJTAHOM.

1. IITo Take icropuuHi 3agaui.

2. Busumauni maTemaTuuHi 3agaui.

3. IIpukaagy TPhOX iCTOPMUYHUX 3aJay PidHMX HAPOAiB i pidsHMX uUaciB, IO
CTOCYIOTHCS MPAMOKYTHOTO TPUKYTHUKA.

4. PosB’sa3yBaHHA 00paHUX 3amadu.

5. BimomocTi po aBTOpa 3amaui (AKIMO Takuil €) abo KOPOTKA XapaKTepuc-
TUKAa eloXM, y Ky 0yJI0O CTBOPEHO 3aaadvi.

3amaui, 30epe:keHi icTopieto, 1110 mepeaaThCA BiJl MOKOJIIHHS 10 TOKOJIHHSI,
Ha3WBAIOTh icTOpUYHUMH 3amauamu. Lle 3amaui 3 faBHiX icTOpUYHUX ITaM’ATOK,
3amadi, CTBOPEHIi BiJoMuMu MaTeMaTUKaMU a00 iHIITUMY iCTOPUYHUMU IIOCTATS-
MU, 3a/1aYi 3 TaBHiX TiIPYYHUKIB i TpaKTaTiB, }KyPHAJiB Ta iHIIUX APYKOBAHUX
IKepes, a TAaKOXK 3 MaTeMaTUYHUX (POJIBKJIOPIB PiBHMX HAPOIiB.

Bararo sazmau, aki gifimaum mo Hac i3 cuBOI JaBHUHU, I[iKaBi He CTiIBKU
B MaTeMaTUYHOMY, CKIJIbKM B iCTOPMUYHOMY PO3YMiHHi: BOHU TAlOTh MOK-
JUWBICTh CyYyacHUKAM OIiHUTU PiBeHb PO3BUTKY MaTeMaTHWKU B PidHiI yacw.
Taxi sagaui Oyjam mocraBJieHi ImorpebaMu MPAKTHUKMU i PO3B’A3YBAJHUCH IIe
2000 poxkiB mo maIoi epu, PO IO CBiAYaTh TEKCTU €TUIETCHKUX Halipycis,
BaBUJIOHChKUX TJIMHSAHUX HOINEUYOK (BH3HAUEeHHs AiaroHasii KBagpara, ado
rimoTeHys3u MPAMOKYTHOTO TPUKYTHUKA), KUTAHChbKUX pyKomnucis (4 mpamo-
KYTHi TPUKYTHUKHY 3i cTopoHamu 3, 4, 1 5 i KBagpaT 3i cTopoHOI0 1 yTBOPIOIOTH
KBajzpaT 3i cTopoHoio 5).
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Jo BUsHaAUHUX MaTeMaTUUYHUX 3a7ja4 HAJIEKATh 3a/Iavui Ipo KBagpaTypy Kpyra,
MMOABOEHHS Kyba, TPUCEKIIi0 KyTa. 3arajbHO BiIOMUMU € 3aJadi IIPO CEPIUKU
linmokpara, KeHirc6eprcbKi MmocTu, yoTupu (Papbdu TOIIO.

Poarnanemo KijibKa icTOpmuHUX 3a1ad.
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o 3amauya Anb-BipyHi. 3Haroun BucoTy ropu, AKa
3HAaXOMUTHLCS HA BiTKPUTil MicIieBOCTi, BU3HA-
YUTHU pamiyc 3emJri.

Posg’sa3anns. Hexahn Bucora ropu h, a paziyc
3emiti R. Bumipsabiu o (KyT HAXUJTy TOPUBOHTY
3 BepIINHU Tropu), gicranemo R = (R + h)cosa.
Mo:xemo 3HatiTu R:

R = Rcoso. + hcosa abo R(1 — cosa) = hcosol.

3Bigcu R= _hcosa .
1-cosa

Aoy Peiixan aap-Bipyni (973—1048) — xo-
Pe3MCbKUNII BUEHUHII-€eHIIUKJIOIEIUCT. 3POo0OuB
3HAYHUU BHECOK y MaTeMaTWUKy, aCTPOHOMIiIO,
¢isury, mMiHepasoritoo, icTopito Ta eTHOrpadpiro.
Mas cyTTeBi 3100yTKM B apud)MeTHIli, aareopi,
reoMeTpil Ta TPUTOHOMETPIi.

Y III xamxmi «Kanon Macyna» BipyHi Bu-
KJIaB CBOI MipKyBaHHS 3 TpUT'OHOMETPii: maB
O3HAYEHHSA OCHOBHUX IIIECTU TPUTOHOMETPUYHUX (DYHKI[iN, POSTJIAHYB 1X BJIac-
TUBOCTi, BUBIB JeAKi TPUTOHOMETPUYHi ()OPMYJU, CKJIAB TAOJUIIL 3aJIe}KHOCTI
TPUTOHOMETPUYHUX BeJIMUMH. PO3BUBAB i ITMPOKO 3aCTOCOBYBAaB TPUTOHOMETPIO K
MaTeMaTUYHY OCHOBY IIPAKTUYHOI acTPOoHOMii. Po3po0uB HOBUIT MeTO,] BUBHAUEHHS
pazmiycy 3eMJIi MIJIAX0M CIIOCTEPEKEHHS TTOJIOYKEHH TOPU30HTY 3 BEPIITUHU TOPH.

9 Samaua I'. lllpeiiGepa. 3a faHUMU TiOTEHY30I0 i CyMOIO KaTeTiB 3HANTHU
KaTeTu.
Posé’asanns. ko ¢ — rimoreHysa, a a + b = s — cyma KaTeTiB, TO:
c? = a? + b?> — reopema Ilidaropa;
s?=(a + b)? =a?®+ 2ab + b? = ¢ + 2ab, 3Bigcu s® — ¢ = 2ab.
Maewmo cucteMy piBHSAHB:
a+b=s,

a-b=0,5(s*-¢c?).
3HaouYu CyMy i TOOYTOK ABOX UMCEJ, MOXKeMO 3HauTu a i b.

I'. IlIpeiioep (=1492—1525) — HiMEUbKUI MaTeMAaTHUK i TEOPETUK MY3UKH,
BHUKJAJa4 MaTeMaTUKHU BileHCBKOI'o yHiBepcuTeTy. 3alpOIIOHOBaHA 3ajada
MicTuUTBCA y Horo TpakTaTi « BueHHsA mpo 1iai umesaa i gpobum».

e 3agmaua Biera. fIkimo a i b — KaTeTH TPAMOKYTHOTO TPUKYTHUKA, TO
Va®+b®> — rimoremysa, a AKIIO @ — KaTeT, a ¢ — TilOTeHy3a IPAMO-
KYTHOTO TPUKYTHHKA, TO \c>—b® — immmuii karer. Kopucryouucs mum,

mobynyBatu: 1) ax/g; 2) a11.
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Pos3g’a3annsa. IlepeTBOopuMO KOXKEH i3 BuUpasiB

1) av5 =avba® =Ja?+4a® =\a?+(2a)’;
2) av11 =av1la® =+/36a*>-254° =+/(6a)’ —(5a)’ .

Maewmo:

1) a5 — rimorenysa IpsSIMOKYTHOIO TPUKYTHUKA, KaTeTH SKOTO JOPiB-
HIOIOTH a i 2a.

2) av11 — Karer IPAMOKYTHOI'O TPUKYTHUKA 3i cTopoHamu 6a (rimoreny-
3a) i ba (rarer).

®dpancya Biér (1540—-1601) — BumaTHuii GhpaHiy3bKuii
MaTeMaTHuK. 3a OCBiTOIO 1opucT. ByB agBOKaTOM i pagHUKOM
(ppaHIly3bKUX KOpoJiB. MaTemMaTnKoo0 3aiiMaBCs Ha A0O3BLJI-
ai. CrBopuB anred6paiyHy CUMBOJIIKY, 1[0 CIPUAJIO PO3BUTKY
anredpu AK HayKHU. 3aCTOCYBaB I'eOMeTPiio i TPUTOHOMETPito
IO PO3B’sI3yBaHHS PIBHAHBL i y Takuii croci®é BuBiB Oarato
CIIiBBiHOIIIEHDb MisK TPUTOHOMETPUUYHUMU (PYHKIIIMU KYTiB.

HABYAJIbHUN NPOEKT 4

CknapaHHa npuknagHux
3apau npo nnowi diryp

IIpomoryemo nBa BapiaHTHU AJIs OpraHisalrii IpoexTy.

I. IIpuknanui 3amaui BUHMKAIOTL ¥ IMOOYTi, HA BUPOOHUIITBi, y IIPOMUCIIO-
BOCTi, V ciTbcbKOMY rocmomapcTBi Toimo. To6To BOHU TiCHO OB’ A3aHI 3 JKUTTE-
IisgbHicTIO Jtonuuu. [{eil HaBYaJIbHUI TPOEKT MOKe OYTH BUKOHAHUYN YUYHAMU
y TicHili cmiBmpari 3 poauHo0. Toai MoMKHA 30cepequTHCA Ha TAKUX MUTAHHAX

1. ITikaBe mipo muomIli giryp.

2. 3agaui mpo Bu3HAUEeHHA ILION[ Qiryp y mpodeciliHiii migaapHOCTI MOIix
0aTbKiB.

3. 3azmaui mpo BU3HAYEHH ILJIOIN (iryp y mobyTi Moel poguHu.

4. fIx A BUKOpPUCTOBYIO HAOYyTi 3HAHHA MPO MJIOII (Giryp Ha TPaKTHUILi.

IMikasi BimomocTi mpo miorii (Giryp MOKYTh CTOCYBATHUCA Pi3HUX OAWHUIIH
BUMipIOBAHHS: KOMI IOTePHI TabMMIli KOHBepTAallil OMMHUIIb IJIOIIi, JOBEeAeHHA
dopMy.JI IJIsT 00UKCIeHHS ILJIOIT 3a JOIIOMOT0I0 opirami Toro. Hanpukiaan, ctapi
CJIOB’AHCBKi OSMHMUIIL IIJIOI i3 CYYaCHUMMU CIIiBBIiJHOCATHCSA TaK:

e 1 xBagparHa (xB.) Bepcta = 250000 kB. caxuis = 1,1381 km?;

e 1 mecaruna = 2400 xsB. caxkuis = 1,0925 rekrapa = 10925 m?;
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komHa = 0,1 mecarunu = 1092,5 m?;
KB. ca)keHb = 9 KB. apmuHis = 4,5522 m?;
KB. apmuH = 256 KB. Bepmkis = 0,5058 m?;
KB. Bepiiok = 19,758 cm?;
KB. dyT = 9,29 kB. moiima = 0,0929 m?;
1 kB. groiim = 6,452 cm?.
OcraHHi IBa 3aBIaHHA MOXKYThH CTOCYBATHUCS, HAIPUKJIAJ, BUSHAUCHHS
ILJIOI TKAHWHU, HeOOXiAHOI IJId mepeTs:KKu M’ aIKuX MeOJIiB, uu po3MipiB
IIiBKY IS OHOBJIEHHA KapKacHUX MeO0JIiB TOIIO.

[ o S =

II. HaBuasnbHO-Ii3HABAJIBHY AiAJBHICTD IiZ uac poOOTH HAJ IIPOEKTOM MOJKHA
opraHisyBaTu i 3a TaKUM ILJIaHOM.
1. Bazgaui, 110 CTOCYIOTHCA OOUMCIEHHSA TIJIOI Y TaBHUHY.
2. IlikaBi mpaBuJja BUMipOBaHHSA IIJIOI] B HAPOAHilT MaTeMaTHUILi.
. HaBHi Ta cy4yacHi oZWHWIII BUMipIOBAaHHSA IJIOI Y HAPOXiB CBiTYy.
. 3azayi Mpo BUMipIOBaHHA ILJIOIM] ¥ CiJIbCHKOMY TOCIIOapCTBi.
. BumiproBaHHSA ILIOIN B JIETKill ITPOMMUCJIOBOCTI.
. 3azayi eKOHOMIYHOTO 3MicCTy, ITOB’A3aHi 3 BUMipIOBaHHAM IIJIOIII.
. BumiproBanHsa mior y mo0yTi.
. 3ajmaui, 110 CTOCYIOThCA BU3HAUEHHS ILJIOINI Ha OYAiBHUIITBI.
9. 3agaui, 1110 CTOCYIOTHCA BUSHAUEHHS IIJIOI Y TPAHCIIOPTHIH TPOMUCIOBOCTI.
Posraanemo KijbKa IpPUKJIAmiB.

00 3O Ot b W

o 3anaui, [0 CTOCYIOTHCSA OOUUCJIEHHS ILJIOIL
Yy JaBHUHY.

e 3anaua Maiimonina (1138—1204). Ha ni-
agHIi maoiieio 64 KB. moJoHi (8 X8) 3opaHo
13 rpamok (Ha MaJIOHKY 3alllTPUXOBaHi):
o 3 rPAAKU ILIOINe 1 KB. HOJOHS B KO-
Hi#l 30BHImMHIA cmysi, a 13 — y Buraani
KBaJZ[paTa, yTBOPEHOI'O CIIOJIYUEeHHAM CEPEIUH
kBagpara ABCD. BusnauuTu, AKy 4acTUHY
TIJISHKY 30paHo.
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e 3amaui Mpo BUMipPIOBAHHA ILJIONL Y CiIbCHKOMY IOCIIOZaPCTBi.

e 3amaua A. Koudoposuua. Kombaiin 3 mupuHoOIO 3a-
XBaTy m 30Mpae BpOKAll 3 MPIMOKYTHOI'O IIOJIS ILIOIIEI0
S, mUpuHa AKOT0 KpaTHA ITOJBOEHI IMIMPUHI 3axBaTy
(2mn, ne n — HaTypaJbHe uncjo). SIKy BifcTaub mpoiiae
KoMmOaiiH, 3i0paBIIu BpOKall Ha BChOMY IIOJIi?

Anpgpiit I'puroposuu Koudoposuu (1961-1997) —
yKpaiHCcbKUII BUeHMIi, (paxiBelb icTopii MaTeMaTUKHU
Ta METOAWKU HABUAHHSA MaTeMATUKM, IIOIIYJISIPU3ATOPD
MaTeMaTUYHUX 3HaHb. ¥ #oro mopooky mouan 200 apy-
KOBaHUX IIPallhb, IPUCBIYEHNX MAaTeMaTUUHI T ITi ATOTOBIT1
YUHiB, icTOpil MaTreMaTUuKM, MaTeMaTUYHUM irpam i ro-
JIOBOJIOMKAaM, 3aCTOCYBAaHHAM MAaTeMAaTHUKU TOIIO.

0 BumiproBaHHA maonx y mo0yTi.

e TporyapHa JIUTKa Ma€e po3Mipu
200x100 mMm. CkinbKu uepBOHOI
Ta cipoi IINTKU 3HALOOUTHLCA IJIA
3aMOIIeHHA JOPisKKY, 300paskeHol
Ha MaJIOHKY, TO0BKMUHOIO 10 M? Pos-
paxyiTe KiJbKiCTh KOMKHOTO BUIY
IJINTKY, SIKIIO JOPisKKY 3aMOIITyBa-
TUMYTb TaK, AK ITIOKAa3aHO Ha IBOX
iHIIIUX MaJIOHKAaX.

o Kaymba mae popmMy IIECTUKYTHHI-
Ka, KOKHa CTOPOHA AKOTO JOPiBHIOE
15 m. Moo xaymOy mominuau Ha
14 piBaux Tpanerniii i 12 piBHUX TpU-
KyTHUKiB. O0UMCIIITE MJIOIIY KJIYM-
O0u, 3acisgHol TpaBoio (3eeHHUil KO-
aip). Ay yacTuny Kaymbu 3acigHo
TpaBoo?

/

”/////
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3anuTtaHHa ang NMOBTOPEHHSA
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IITo Take YOTUPUKYTHUK ?

IITo Take miaroHa/ib YOTUPUKYTHUKA?

ChopmyrioiiTe o3HaUeHHS IapajegorpaMa.

dAxi BractuBocTi Mae mapaJiesorpam?

ChopmyroiiTe i JoBeAiTh O3HAKM IIapaJjiesiorpamMa.

IITo Take IPAMOKYTHUK?

Axi BiacTuBoCcTi Mae IPAMOKYTHUK?

IITo Take pom6?

ki BractuBocTi Mmae pom6?

IITo Taxe KBagpaT?

Sxi BractuBocTi Mae KBagpat?

Chopmy.rioiiTe Teopemy Paeca.

ChopmyrioiiTe TeopeMy PO CePemHIO JIiHil0 TPUKYTHUKA.

IITo Take Tpameitia?

Sxy Tparmeriirzo Ha3WBaOTL PiBHOOIUHOIO?

IITo Taxke mIpAMOKYTHa TpameIia?

ChopmyroiiTe TeopeMy IIPO CEPEmHIO JiHiio Tpamelrii.

IITo po3ymitoTh mig BigHOIIEHHAM Biapiskin?

Axi Bigpisku HasmBaOTL HPOUOPIiiHUMU Bigpiskamu a, b, c?
ChopmyrioiiTe ysarajJbHeHY TeopeMy Pajeca.

AxKi ¢irypu HasuBaroTh momiOHMIMIE?

Sxi 1Ba TPUKYTHMKU HA3WBAIOTH IIOMiOHMMMU?

ChopmyJrioiiTe OCHOBHY TEOPEMY IIPO MOAIOHICTH TPUKYTHUKIB.
Axi BmacTuBocTi Mae BigHOIIeHHS momioHOCTI Qiryp?
ChopmyrioiiTe 03HAKMU MOAIOHOCTI TPUKYTHUKIB.
ChopmyiioiiTe TeOpeMy TpPO BJIACTUBICTH OiCEKTPUCU TPUKYTHUKA.
ChopmyJtioliTe TeopeMy HpO BJIACTUBICTh MeAiaH TPUKYTHUKA.
Chopmy.rioiiTe TeopeMy HpPO BJIACTUBICTH XOPH, AKi MepeTUHAIOTHC.
ChopmyiioiiTe 03HAKY MOAIOHOCTI TPAMOKYTHUX TPUKYTHUKIB.
IITo Take cepeaHe MPOIOPIlifiHe ABOX BiApi3KiB?

SIKy BiacTHBicThL Mae HaliMeHIIa BHCOTA MIPSIMOKYTHOTO TPUKYTHUKA?

Chopmy.rtotite Teopemy Iliharopa.



236 Hopatku

33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.

63.

Yu npaBuIbHA TeopeMma, obepHeHa mo Teopemu Iliparopa?

Sk, 3Hat0UM IBi CTOPOHU MPAMOKYTHOT'O TPUKYTHUKA, SHANTH TPETIO CTOPOHY ?
fAxi mpami Ha3WBAIOTH MEPIEHIUKYIAPHUMUA?

IIlo Taxke mepueHAUKYJIAP?

IITo Taxke moxuua?

IITo Take mpoekIia moxmuaoi?

A 3ameXuTh OOBMKUHA IMOXMUJIOL Bif HOBMKUHU i1 IPOEKIii?

IITo Taxe mamana?

IITo Taxke mpocTa JamaHa?

IITo Take samMKHeHa JamMaHa?

IITo Take MHOTOKYTHUK ?

SAKuii MHOTOKYTHUK Ha3WBAIOTh OMYyKJIUM?

IITo Take mepuMeTp MHOTOKYTHUKA?

CdhopmysroiiTe TeopeMy PO CyMy KYTiB OIYKJIOTO MHOTOKYTHUKA.

KUl MHOTOKYTHUK HA3MBAaOTh BIOMCAHUM Y KOJO, OIHNCAHUM HaBKOJO
KoJaa?

HoBemiTh, 110 HABKOJO KOMKHOIO TPUKYTHUKA MOYKHA OIHCATU KOJIO.
HoBemiTh, 110 B KOKHUA TPUKYTHUK MOYKHA BIMCATU KOJO.
IITo Take moIla MHOTOKYTHHUKA?

3a gK010 (hopMYJI0I0 3HAXOAATD IIJIOIIY HPAMOKYTHUKA?

3a AK00 (OPMYJI0I0 3HAXOAATH IJIOIIY IIapaJjiejorpama?

3a K010 (GopMYJI00 3HAXOAATH ILJIOIY TPUKYTHUKA?

3a gK010 (hOPMYJI00 3HAXOAATD ILJIOINY Tpamerii?

fAx smaiiTu mionry pomba 3a ioro giaroHamamu?

SAK 3HaWTH IJIONIY IPAMOKYTHOT'O TPUKYTHUKA?

IITo Taxe cuHyC rocTporo Kyra?

IITo Take KOCHHYC TOCTPOTO KyTa?

IITo Take TaHTEeHC TOCTPOTO KyTa?

IITo o3Hauae po3B’sA3aTU TPUKYTHUK?

AKX po3B’A3yIOTH HIPAMOKYTHUNA TPUKYTHUK 324 BiJOMMUMMN:
a) rimoTeHy300 i TOCTPUM KYTOM;

0) KaTeToM i TOCTPUM KYTOM;

B) IBOMa KaTeTaMWu;
r') rimoTeHy3010 i KaTeTom?

Ax 3HAKTH IJIOIY TPUKYTHUKA 34 IBOMA CTOPOHAMHU i TOCTPUM KYTOM MixK
HUMU?

fAx sHaliTH IIOINY HmapaJejorpaMa 3a JBOMa CTOPOHAMMU i TOCTPUM KYTOM
Mix HUMH?
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3agaui niaBULLLEHOI CK/N1aaHOCTI

1082.

1083.

1084.

1085.

1086.

1087.

1088.

1089.

1090.
1091.
1092.
1093.
1094.
1095.
1096.

1097.

1098.

1099.

HoBeniTs, 110 OyAb-IKy TPUKYTHY ILIACTUHKY MOJKHA pO3pisaTy Ha TPU
YacTHUHU, AKI MaioTh (hopMmy Tparmerrii.

SIx pospisaTu KBagpaTHy IIJIACTUHKY Ha 8 YaCTUH, KOKHA 3 AKMUX MaJia 0
(hopMy HempPAMOKYTHOI Tpamerii?

Touku K, L, Ei F — cepeaunu cropia AB, BC, CD i DA 4oTUPUKYTHHUKA.
Hosexits, mio koau AC 1 BD, to KE = FL.

HoBemiTs, 1110 cyMa giaroHaJjell OIyKJOT0 YOTUPUKYTHUKA MeHIIa 3a ToT0
mepuMeTp, aje OijbIlla 3a miBIepuMeTp.

3HaAUAITh IepPUMeTP YOTUPUKYTHUKA, YTBOPEHOTO IePEeTUHOM OiceKTpuc
KYTiB IPAMOKYTHUKA, CTOPOHHN SKOT'0 AOPiBHIOIOTH 2a i 3a.

Ha giaronasi AC pom6a ABCD B3ATO moBinbHY TOuKy P. loBemiTh, 1110
AP - PC = AB? — PB?,

PiBHocTopoHHiNT TpukyTHUK ABK po3mimienuit 30BHI KBaapara ABCD.
3uaigite KyT CKD. A arkimo ABCD — poBinbHUE poM6?

ABCD i ABK — xkBajzpart i piBHOCTOPOHHi# TpukyTHUK. [Ipami KC i BD
nepernHaloTheAa B Touri P. JloBexits, mo KP = PD. PosrisaubTe nBa BU-
magKu.

3HalAiTh KyT MiK miaronamamu napasueaorpama ABCD, akino 6icekTpucu
KyTiB BAC i BDC mnepermHamOThCA Tif KyToM 45°.

Touxku A i B jnexaTh ycepenunHi gamoro Kyra. [lo0yayiiTe mapageaorpam
ABCD 3 sBepmimaamu C i D Ha cTOpoHaXxX IOTO KyTa.

IToGyayiiTe KBagpaT 3a CyMOIO AiarOHAJIi i CTOPOHH.

IToOynmyliTe KBagpaT 3a pisHUIlEIO AiaroHaJi i CTOPOHM.

Sk 3a mOmOMOTOI0 caMOTO JUIIe MUPKYIA B IPAMOKYTHUN TPUKYTHUK
3 KareraMu 3 i 4 BIiucaTu KOJio?

HoBeniTs, 1110 BiApisoK, AKUil crmoayuyae OyAb-AKi TOUKM OCHOB Tpamerrii,
OiIUTheA 11 cepelHbOIO JiHi€0 Ha ABi piBHI wacTUHU.

3adaua Peziomonmana. [1oBeniTh, 1110 BUCOTH TPUKYTHUKA abo iX mpo-
IOBXKEHHSA TepeTUHAIOThCA B ONHIN TOYIIi.

Bepminuu TpuKyTHUKA BigmajsieHi Big mpsamoi, AKa He IIepeTHHAE HOro,
Ha 6 cm, 7 cm i 11 cm. SR Bimmanena Bij 1iel mpsaAMoi TOUKa IepeTUHY
MeaiaH TPUKYTHUKA?

Hamo npamy a i Touku A i B mio pisHi 60Ku Bif Hei. 3HANAITH HA @ TOUKY,
piBHOBigmaneny Bigm A i B.

Hamo npamy a i Touku A Ta B 3 omHOr0o 00Ky Bif Hei. 3HAWAITH HA @ TaKy
TouKy M, 11106 cyma AM + MB Gyja HaliMeHIIIOIO.
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Jdonartkn

HoBeniTs, 1110 OyAb-AKUMU PiBHUMU YOTUPU-
KYTHUKAMU, K TapKeTUHAMU, MOKHA IIOKPHU-
T waomuny (Maja. 317).

®irypy F HasWBawOTh NAPKemMHOoI0, AKIIO diry-
pamu, piBauMH F, MOXHA MTOKPUTH ILIOIIUHY.
HoBexmiTh, 110 300paskeHi Ha MaaoHKY 318
dirypu nmapkerHi.

Man. 317

I
]

—

Mau. 318

SAKImo ABi cTOPOHU I’ ATUKYTHUKA ITIapajieibHi, TO TAaKUHA I’ ATUKYTHUK —
dirypa mapketrHa. [{oBemiTs.

ABCD — mapaJienorpam. 30BHI HbOro mobymoBaHo KBaapatu ABFE
i BCKM. oBeniTh, 1mo Biapisku DK i ED piBHIi i nepneHAUKyJIApPHi.
Ha croponax BC i CD mapajenorpama ABCD 30BHi HbOTO IOOYIOBAaHO
piBHOCTOpPOHHI TpuKkyTHUKU BCK i CDP. [loBenits, mo AK = AP = KP.
Ha croponax TpurkytHuka ABC 30BHIi HbOro mo6yanoBaHo kBaapatu ABK P
i CBFE. loBenits, 1o TpukyTHUKU ABC i BFP piBHOBeEJUKI.
IToGynayiiTe piBHOOeApPEeHUIT TPUKYTHUK 3a OCHOBOIO i MemiaHO0, IpoOBe-
JIeHOI0 M0 6iUHOI CTOPOHM.

IToGyayiiTe TPUKYTHUK 3a JBOMA CTOPOHAMU i IIiBCYMOIO KYTiB IIPU TPETiii
CTOPOHI.

IToGyayiiTe YOTUPUKYTHUK 3a YOTHPMAa CTOPOHAMH i KYTOM MisK ABOMA
MIOCJIiIOBHO JaHUMU CTOPOHAMMU.

HoBemiTs, 1110 ABi piBHOOiuHi Tpamelrii piBHi, AKIII0 YOTUPU CTOPOHU OJ-
Hiel 3 HUX HOPiBHIOIOTH BiAIIOBiZHMM CTOpPOHAM OPYroi.

Yu icHye YOTUPUKYTHUK, KOYKHA CTOPOHA AKOTO MEePIEeHIUKYIAPHA IO IIPO-
TUJIEIKHOI cTOpoH!?

Yepes 1eHTP KBaipaTa IPOBEAEHO ABi BBAEMHO IEPIEHANKYJIAPHIL IPaMi.
HoBemiTs, 1110 BiAPi3KU IIUX MPAMUX, AKi MicTATHCA BCepeIuHI KBagpara,
piBHi.

Yepes TOUKY IepeTUHY MeliaH PiBHOCTOPOHHBOT'O TPUKYTHUKA ITPOBEIEHO
aBi mpami, Kyt mMixk axumu 60°. JoBemiTh, IO BiApi3KU MUX HNPAMUX,
AKi MicTATHCA BCepeAUWHI TPUKYTHUKA, PiBHI.

Ycepenuui kBagpara 3i croporo 6 nm mosHaueHo 50 Touok. [oBeniTh,
110 cepel HUX € TaKi TOYKM, BifcTaHb MixK AKMMU MeHIIa 3a 1,5 am.

Y uworupuxkytauky ABCD /A=/B=100°, ZABD=50°, ZCAB=60°.
3uangite KyT ACD.
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1115.

1116.

1117.

1118.

1119.

1120.

1121.

1122,

1123.

1124.

1125.

1126.

1127.

1128.

1129.

1130.

1131.

1132.

1133.

1134.

3HaAWAITh BiTHOIIEHHA KaTeTiB MPAMOKYTHOTO TPUKYTHUKA, SKIIO OAUH
3 #oro KyTiB mopiBHIoE 22,5°.

HoBeniTh, 1110 cymMa KaTeTiB NMPAMOKYTHOTO TPUKYTHHKA MEHIIIA BiJ
1,5 rimorenysu.

Yu icHye NMPAMOKYTHUN TPUKYTHUK, Ky0 TimoTeHy3u AKOTr0 MOPiBHIOE
cymi Kyb6iB KareriB?

3adauwa Jiogpanma. 3HAUITH CTOPOHU IPAMOKYTHOIO TPUKYTHUKA,
SIKIIO BOHU HopiBHIOOTL X%, x%— x i 2%+ x, me x — AKech umcIO.
3adavwa Apximeda. Ixmio xopau AB i CD koJia IepeTUHAIOTHCA B TOUILL
P mig mpaMuM KyTOM, TO cyMa KBaapariB Biapiskis AP, BP, CP i DP
IOPiBHIOE KBajpaTy mgiamerpa KoJia. [loBemiTh.

3adaua an-Kawi. Crnuc cToAB y BOLI BEPTUKAJJIBHO i HigHiMaBCs Ha BOJOIO
Ha 3 JikTi. BiTep BigxmiuB #oro Tak, 1o BeplIMHA cIuca 3piBHAJIACH
3 TOBEpPXHEI0 BOAM Ha BificTaHi 5 JIKTiB Bifi mTOYATKOBOTO MOJIOKEHHSA
crrca. SHAUIITh JOBXKUHY CIMCA.

3adauwa Eerxnida npo 3onomuii nodin. Mauuii Binpisok AB ToukoiO P
OOoJiJiTh Tak, 1100 BUKOHYBaJiachk ymoBa AP : PB = PB : AB.

3adauwa Eexnida. B mane Koj0 BOUIIITh TPUKYTHUK, MOAIOHUN qaHOMY
TPUKYTHUKY.

Cmapodaensa rumaiicvka 3adaxa. € TOPU3OHTAJBHUNA KaTeT y 5 Oy
i BepTukanapHUil KateT y 12 0y. S3HAHAITH CTOPOHY KBaJpaTa, BIIMCAHOTO
B Ilefl TPUKYTHUK.

3adauwa an-Xopezmi. 3HAUAITH CTOPOHY KBajJpaTa, BINCAHOTO B PiBHO-
OeapeHUN TPUKYTHUK 3 6iuHOI0 cTopoHOo0 10 i ocHOBOMIO 12.

BruiriTe y gaHui TOCTPOKYTHUN TPUKYTHUK iHINTUH TPUKYTHHUK TaK, 11100
#oT0 CTOPOHM OYyJiM MEPHeHAUKYIAPHI 0 CTOPiH JAHOTO TPUKYTHUKA.
BoumriTes y maHe KoJ0 Tpamellito 3 TaHUMU OCHOBaAMU.

3adauwa Einepa. [loBeniTs, 110 B KOXKHOMY YOTUPUKYTHUKY CcyMa KBa-
IpaTiB CTOpPiH MOPiBHIOE CyMi KBajapaTiB HOro miaroHajel i 4OoTHPHOX
KBaJpaTiB BipisKa, AKUHA CHOJIy4ya€e CepequHU AiaroHaJei.

3HaWAiTh BificTaHb BiJl MoYaTKy KOODPAMHAT MO IIPSAMOI, PIBHAHHS SKOI
3x + 4y = 24.

Bucoru AA, i BB, tpukyrtauka ABC niepetuHatoThedA B Toutli H. [loBenits,
mo A;H - AJA=BA, - CA,iB,H - B,B=CB, - AB,.

Ha cropounax AB i CD kBagpata ABCD 30BHiI HbOTr0O IT00YIOBAHO KBaJPAaTH
ABKP i CDEF. losenith, mo LKEP+ /ZKDP=/KAP.

OcHoBHU Tparelii fopiBHIO0TE 3 1 5, a 6iuni cTroponn 2 i 242 SHaANIiTH
KyTHU Tparmerii.

Ha giametpi AB Koja, mapajeiabHOro #oro xopzai CD, B3saTO TOBLILHY
rourky M. HosexniTsb, mo MC? + MD? = MA? + M B2,

HoBeniTs, 110 B IPAMOKYTHOMY TPUKYTHHKY 3 IOCTPpUM KyToM 15° mo-
OyTOK KaTeTiB HOPiBHIOE KBaApaTy IIOJIOBUHU T'iIIOTEHY3MU.

KareTn npssMOKYTHOTO TPUKYTHIUKA JOPiBHIOIOTE a i b. S3HAWITH TOBKUHY
OiceKTpucHu, IIPOBEAEHOI 40 TilIOTeHy3Mu.
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Ao po3piny 1

1135.

1136.

1137.

1138.

1139.

1140.

1141.

1142.

1143.

1144.

1145.

1146.

ITepumetp napasienorpama MNPK nopiBuioe 48 cM, a IepuMeTp TPUKYT-
Huka MNP popiBHoe 36 cM. 3HAWIITh AiaroHaJ i mapaJiejgorpama, AKIIIO
MP : NK=3: 2.

3HaiaiTe nepumerp napaJenorpama ABCD, akimio AB = a i 6icekTpuca
KyTa A neperunae cropony BC B ii cepenumi.

CTOopoHU MPAMOKYTHUKA IIPOIOPIIifHI uncaaMm 2 i 5, a TouKa IepeTuHy
miaromaJsieli BimmaJsieHa Bim omHiel 3i cTopim Ha 9 cM MeHIe, HiK Bin
Ipyroi. 3HaUIITh IepuMeTp IPAMOKYTHUKA.

a) Ha giaronani AC mpamoxytuuka ABCD BigkJjgameHo piBHiI Bigpisku
AM i CN. loBenits, mo M BND — mapaJjiejiorpam.

6) Po3B’sukiTh momepeaHio 3amavy, AKINO Touku M i N Jgexxarb Ha IIpo-
mos:xeHHAxX AC.

Ha npogos:xennax niaronasueit AC i BD npamokyTauka ABCD BigkaameHo
piBHi Bigpisku AM, BN, CP, DK. [loBexiTs, 1o MNPK — nIpsaMOKYTHUK.
3HaiaiTh KyTu poMba, AKIIO Oro CTOPOHA YTBOPIOE 3 AiaroHaJ saMu KYTH,
onuH 3 axkux Ha 20° OinbIINEA 3a APYTrUid.

Hiaromasi pomb6a yTBOPIOIOTH 3i CTOPOHOIO KYyTH, IIPOMOPIiliHI umcIam
1 i 5. 3uaiigiTe mepumeTp pomba, SKIIO BificTaHb MiXK HOTro IapaJjeib-
HUMHU CTOPOHAMU IOPiBHIOE 8 cM.

Hawmo pom6 ABCD (man. 319). AM = CN, B

BP = DK. [osBenitb, 1110 MPNK — powmO0.
Ha croponax ABiCD kBanpara ABCD B3ATO 1
rouxku T i F tak, 1m0 AT = CF. [loBeiTs, 1110 P
TBFD — mapaJieJorpam.

Ha mpomoB:xennax miaronauai AC KBajapa-
ta ABCD B3aTo Touku M i N Tak, IIjo
AM = CN. Hosenite, 1m0 MBND — pomo0,
i 3HAAITE Tioro mepumMeTp, AKINo AC =16 cm
i ZABM : ZABD=1:3.

Y piBHOOEOpPEHUIT TPAMOKYTHUN TPUKYT-
HUK 3 KaTeToM 6 cM BIICaHO KBaApaT Tak,
10 MPAMUM KYT Y HUX CHLIbHU. SHAUAITH
IIepuMeTp KBajpara. Mau. 319

¥V piBHOGEIPEHMT TPAMOKYTHUN TPUKYTHUK

BIIMCAHO IIPAMOKYTHHK TaK, 10 ABi I0OT0 BEPIIINHY JIEXKaTh Ha TiIIOTeHy3i,
a IBi — Ha KareTax. SHAWUAITH JOBXKUWHY TilOTEHY3U, AKIIO IIEPUMETP
nIpaMOKyTHHKA 18 cm, a ogHa 3i cTopin Ha 3 cm OijibIlla 3a APYTY.
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1147.

1148.

1149.

1150.

1151.

1152.

1153.

1154.

1155.

1156.

1157.

1158.

1159.

1160.

VY piBaOCTOpOHHIN! A ABC Bunucamo pom0 AMNP B
(mag. 320). 3uaiigiTs mepumMeTp poMmba, AKIIO

nepuMeTp yoTupukyTHuUKa AMNC mopiBHIOE

60 cm. M N
Yepes Bepmuny A AABC mpoBeneno npamy AK

(K € BC), saxa nepetunae Megiany BM y touri P.

HoBeniTs, 1110: P
a)BK : KC=1: 2, axkmo BP =PM; 6) BK =KC,
akmo BP : PM =2 : 1.

Cyma nBox KyTiB Tpamerii gopiBuaioe 140°, a nBa
iHITi KyTH mpomopiiiHi yucaam 4 i 7. 3HaUAITH KyTU Tpamelrii.

Y piBHOGiuHi# Tpamerrii 3 KyTom 60° BucoTa, mpoBeZieHA 3 BEPIITUHU TY-
IIOro KyTa, AiJIuTh OinbIly ocHOBY Ha Biapisku 4 cm i 10 cm. 3HAHIITH
mepuMeTp Tparerii.

Hiaronans Tparmerii mepneHAUKYJISpPHA M0 OiYHOI CTOPOHUW i yTBOPIOE
3 OiBIITOI0 OCHOBOIO, KA AopiBHIOE 18 cMm, KyT 45°. 3HaligiTh BUCOTY
Tpamerrii.

HiaromaJub piBHOOiuHOI Tpamerii € 6iceKTPHCco0 rocTPoro KyTa i mepreH-
IUKYJAApHA 10 6iuHOl cCTOPOHU, KA AopiBHIoe 10 cM. 3HANAITE MepuMeTp
Tparmerii, ko ii kyTu BigHOCATHCA AK 1 : 2.

3HaNIiTh OCHOBU Tpamellii, AKI0 iX pisHUIA ZOpiBHIOE 8 cM, a cepemHs
gimig 15 cm.

Cepenusa jgimisg Tpamerii mopiBHioe 18 cM i mimuTbea AiaroHaJJI0 Ha
Bifpisku, oguH 3 AKUX Ha D5 cM OiIbIINE 3a APyruii. 3HAUAITL OCHOBU
Tpamerii.

OcHoBu Tpartmerrii mpomnoprifini uncaam 2 i 5, a BiApisoK cepegHbOI JIi-
Hil, SKUH JeKUTh MidK Jiaromanasamu, HOpiBHIOE 6 cM. 3HAWIITh OCHOBU
Tparerii.

3HalIiTh OCHOBU Tpalerii, AKIno ii cepenus JgiHia gopisHioe [ i gianTses
HaBMLJ IIPAMOIO, IO IIPOXOJANTH Uepes BEPIINHY Tpalelril mapajesbHO
OiuHili cTOpOHi.

Touxku A i B jexxaTh 1o oguH OiK Big mpsamoi Ha Bigcrami 7 cm i 15 cm
Bim mei. Touku M, N, K ginars Bigpisox AB Ha 4 piBHi yacTuHu. 3Ha-
uniTe Bimcramb Bixg Touok M, N, K mo mpsaMmoi.

Touku A i B nmexxaTh o oguH O0iK Bix mpsamoi Ha Bigcrami 2 cm i 10 cm
Bim mei. 3maiimiTh BigcTampb Bix Toukum M mo mpamoi, AKImO M JIeKUTH
Mick Ai BiAM : MB=1: 3.

Biuni croporm Tpamerii siexkaThr Ha NEePHNEHAUKYJIAPHUX mOpamux. [o-
BeiThb, IO BiApisoK, AKUI 3’€IHYyE cepeNHI OCHOB Tpalellii, JopiBHIOE
ix miBpisHMIL.

Kyropa mipa nyru AB nopiBHioe 72°, a nyru AC — 39°. 3uaiigite LBOC
i ZBAC, me O — 1eHTp KoJa.

Maxa. 320
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no pospiny 2

1161.

1162.

1163.

1164.

1165.

1166.

1167.

1168.

1169.

1170.

1171.

1172,

1173.

1174.

OcHoBU Tpartelrii fopiBHIOIOTL 8 cM i 12 c¢m, a 6iuni cToporu 6 cm i 15 cMm.
Ha ckinbku Tpeba IpogoBKUTH OiUHI CTOPOHH, 100 BOHU IEePEeTHYJINCI?
CTOpOHU TPUKYTHUKA HNPOMOPITiiiHi uncaam 2, 7 i 8. 3HaiigiTh cTOpoHU
MOAi0HOTO TPUKYTHUKA, MePUMeTpP AKoro 34 cm.

CTOpOoHU TPUKYTHUKA MOPiBHIOIOTHL 4 ¢cM, 12 cm i 15 cm. SualigiTs mepu-
MeTp HMOAi0OHOTO TPUKYTHUKA, MEHIA CTOPOHA AKOro 12 cMm.

OcHoBu Tpamerlii gopiBHIOIOTE 6 ¢cM i 18 cMm. ¥V axomy BigHOIIEHHI mia-
TOHAJI MiATHCA TOUKOIO IEePeTuHY?

Bepiiza roctporo kyrta A mapaJenorpama ABCD BigmajsieHa Big mpaAMUX
CBiCD nHa 4 cmi 6 cm BigmoBigHO. S3HAWIITE CTOPOHU mapaJjiejiorpaMa,
AKINO iforo mepumetrp 80 cM.

Hiaronasb po3buBae Tpamertito 3 ocHoBaMu 12 cm i 27 ¢cm Ha nBa monioHI
TPUKYTHUKU. SHAUAITH MOBKUHY i€l miaromasi.

Touka M pinuts cropony AD mapasenorpama ABCD ma Bimpisku DM =
=8cmiAM =12 cm. K — Touka nepetuny npamux BM i CD. [loBeniTsb:
a) AABM ~ ~ADKM; 6) AABM ~ aCKB; B) aAMKD ~ ABKC. 3HaiigiTs
nepumetrp rABM i aBKC, arkmio nepumerp aMKD pnopiBHIOE p.
Bicexrpuca LA mapaiaenorpama ABCD nepetuHae ctroporny BC B Tourri F,
a mpomoB:KeHHA cTopoHu CD — B Touli K. 3HaiiAiTh mepuMeTp TPUKYT-
HuKiB ABF i FKC ta votupukytauka AFCD, skio BF =24 cm, FC =8 cm,
AK = 50 cwm.

ITapanemorpaM, CTOPOHM SKOTO IIPOIOPIIiHiHI umciam 2 i 3, BIMcaHoO
B aABC Tak, 10 KyT A y HUX CIiJbHUIl. 3HAUAITh HepUMeTp I1apae-
Jorpama, axifo AB = 8 cm, AC = 12 cm.

VY piBHOGempeHuil TPUKYTHUK 3 ocHOBOIO 10 cm B

i Bucoroio 12 cm Briucano npAMOKyTHUK M NK P
(maz. 321). 3HaiigiTh nepuMeTp IPAMOKYTHHUKA,
akimo KP — NK =1 cwm.

Y mapajesorpaM BIIMCAHO POMO TaK, IO HOTO
CTOPOHU TapaiesibHi AiaroHaJaM IapaJiesiorpa-
Ma, AKi gopiBHOOTE 12 cm i 18 cm. 3HAUAITH
CTOPOHY pomoa. A C
Yepes Touxky O mepeTuHy giaroHajieil Tpamerrii M P
MIPOBeZeHO IPAMY, IapajieIbHO OCHOBaM Tparie- Mau. 321

mii. 3HalgiTh DOBMKUHY BiApiska Iiel mpsmoi,

AKUH JIeKUTHh MisK OIUHMMU CTOPOHAMU TpAallelrii, AKIIOo ii cepemHs JiHis
mopiBuioe 12 cMm, a miaromasi Toukoro O minarbesa y Biguomrenni 1 : 3.
Ha cropormax AB i BC aABC B3aro Touku M i N rtak, mo MN | AC
i miBkoso, mobymoBane Ha MN, aAK Ha Aiamerpi, goTukaeTbca mo AC.
3HanigiTe #oro pazaiyc, axiqo AC = 30 cm, a Bucora BH = 10 cwm.

Kona pazgiyciB 3 cm i 9 cMm goTHUKaIOTHCS OHE 10 OJHOTO i 10 CTOPiH KyTa.
3HaUIiTh BicTaHb Bif BEPINMHUN KyTa IO IleHTPa MEHIIIOTO0 3 KiJ.
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1175.

1176.

1177.

1178.

1179.

1180.

1181.

1182.

1183.

CTOpoHU TPUKYTHUKA AOPiBHIOIOTH 8 cM, 11 cm i 12 cm. 3HakiaiTe Bin-
pisku, Ha gKi OicekTpuca AiJIUTH CEPeqHIO 3a MOBMKUHOIO CTOPOHY.
BicexkTpuca, mpoBefeHa 3 BEepHIMHU NTPAMOKYTHUKA, MiJIUTH AiaroHAJIb
Ha Bifpisku, mpomopiifiHi umciaam 2 i 5. ¥ AKOMY BigHOIIEHHI IiA
OiceKkTpuca IiJIUTH CTOPOHY HPAMOKYTHUKA?

¥V piBHOOEIpPEHOMY TPUKYTHUKY BHCOTA, IIPOBEIEHA 10 OCHOBU, TOPiBHIOE
18 cm, a 6iuHa cTOpoHA BiZHOCUTHCA 4O OCHOBH AK 5 : 8. 3HANAITE paaiyc
BIIMCAHOTO KOJIA.

ITlenTp KoOJIa, BOMCAHOrO B PiBHOOEAPEHUN TPUKYTHUK, OiJUTH BUCOTY,
MIPOBeeHy 0 OCHOBU, Ha BifpisKu, MpomopIitini uncaam 2 i 5. 3HaUAITDH
CTOPOHM TPUKYTHUKA, AKIIO HOTO ITePpUMETP AOpiBHIOE 56 cMm.

Touka A jgexuTh Ha Bimctani 4 ¢cM Bix menTpa KoJja i miauts xopay BC
3aBOOBXKKN 9 ¢cM Ha BigpisKu, pisHUIA AKUX AOpiBHIOE 1 cM. S3HAKIITH
pazgiyc kKoJa.

IIpomos:xenusa xopau AB i giamerpa CD neperuHaroTbeA B Touri M. 3Ha-
uaiTe Bimcrams Bim Touku M mo meHTpa KoJa, akimo MA =9 cm, MB =
=4 cM, a pagiyc Koja IOpiBHIOE 8 cM.

ITepumerp rABC npopiBuioe 27 cm. 3uaiigiTe nepumerp aKBL, ne KL —
mpsMa, 1110 IPOXOAUTH Uepes TOUKY mepeTuny Menian aABC mapajeabHO
AC (K € AB, Le BC).

BucoTra npAMOKYTHOro TPUKYTHUKA AiJIUTH TiIIOTEeHY3y Ha BiApidKu min.
3HAHAITh KAaTeTu TPUKYTHUKA.

3HaligiTh BUCOTY PiBHOOIUHOI Tpamellii, 0CHOBY AKOI JOPiBHIOIOTH 5 cM
i 13 cMm, a miaroHaJyb nepHneHIUKYJAAPHA 0 0iYHOI CTOPOHU.

Ao po3piny 3

1184.

1185.

1186.

1187.
1188.

1189.

1190.

Y piBHOGEmpEeHOMY TPUKYTHUKY KyT mpu BepinuHi 120°, a 6iuna cTopoHa
nopiBHIOE 6 cM. 3HAWAITH OCHOBY TPUKYTHUKA.

Y piBHOOiuHiN Tpamelii ocHoBu HopiBHIOIOTE 8 cMm i 18 cm. 3maigiTh
pazmiyc BIIMCaHOTO KOJa.

3HaniTh miaroHaJsi piBHOOiIUHOI Tpamellii, OCHOBM SKOI JOPiBHIOIOTH
11 cm i 21 cMm, a 6iuna cTopoua 13 cm.

3HaiIiTh BCi MeAiaHU IPAMOKYTHOrO TPUKYTHHKA 3 KaTeTamu 8 cm i 12 cM.
3HamiTh OiCeKTPUCH TOCTPUX KYTiB MPAMOKYTHOrO TPUKYTHUKA 3 Ka-
Teramu 6 cm i 8 cwm.

IleHTp KoOJIa JIE}KUTH Ha TiNOTEHY3i NPAMOKYTHOTO TpuUKyTHHKA. Koo
MIPOXOIUTH Uepes BEPIIUHY Oi/IbIITOr0 TOCTPOr0 KyTa i JOTUKAETHCA 10 0iJIb-
mIoro xKarera. S3HalAiTh pamiyc KoJa, SKIIO0 KaTeTH NOPiBHIOTbL 12 cMm
i 16 cm.

Y TPUKYTHUK BOucaHo poM0 3 miaroHaasamu 12 cm i 16 cM Tak, 1110 OOUH
KYT V HUX CIIiJIBHUI, a IPOTUJIEKHA BEePIINHA AiJIUTh CTOPOHY TPUKYT-
HUKAa y BigHoIeHnHi 2 : 3. 3HAHAITh CTOPOHU TPUKYTHUKA, AKI MiCTATH
CTOpPOHU pomba.
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1191

1192.

1193.

1194.

1195.

1196.

1197.

1198.
1199.

1200.

1201.
1202.

Jdonartkn

3 TouKu A 10 mpAMOi a IPOBEAEHO ABi MOXWJi, MJOBKUHU AKUX \/ﬁ
i 3\/E . BHaiigiTh BimcTaHb Bigm A M0 MPAMOI Ta MPOEKINI MOXMJINX HaA
IpAMY, SKIO KyT Misk moxuaumu 90°.

3 TOUKHU 0 IPAMOI IPOBEAEHO MEePIeHAUKYJIAP 1 ABi moxmiai. SHAHAITE
IOBXKUHY THePIeHAUKYJIdpa, AKI0 HOBKHUHU moxmaux 29 cm i 41 cwm,
a ix mpoekIlii mpomopIifiai uncaam 2 i 3.

SHAUAITh KYTH NPAMOKYTHOI'O TPUKYTHUKA, KATeTU SKOr0 JOPiBHIOIOTH
2cMm i 2\/§ CM.

OcuoBa i 6iuHi cTOpoHU PiBHOOEAPEHOr0 TPUKYTHUKA BiAIIOBiZHO HOpPiB-

HI010TE 44/2 cM i 4 e 3HaUITh KyTH TPUKYTHUKA.

3HalgiTh KyTHU piBHOOIUHOI Tpamerlii, oCHOBU AKOI ZOPiBHIOIOTHL D CM
i 11 cm, a 6iuHa cTOpoOHA 2\/§ cM.

Po3B’a:KiTh IPAMOKYTHI TPUKYTHUKU, AKIIO:

a)a=12,3 cm, LA=T1°; B) a = 5,6, ZB=18"°.

6) c=24,3 cm, b=17,8;

OcHoBa piBHOOEIPEHOT0 TPMKYTHUKA MOPiBHIOE @, a KYT IPU OCHOBi OL.
3HAUAITh IJIONIIY TPUKYTHUKA.

3HaAUAITH giaroHaji poMm0a, CTOPOHA AKOIr0 JOPIBHIOE @, a TOCTPUI KYT OL.
Y piBHOGiIUHY Tpaleliro 3 TOCTPUM KYTOM O, BIIMCAHO KOJIO pamiyca r.
3HaWIiTh MepuMeTp i IJIoIy Tpamelrii.

3HalmiTh pamiyc Kojia, BIIMCAHOTO B POMO, CTOpOHA AKOT0 AOPiBHIOE [,
a rocTpuit KyT 20.

Buaiigites oty aABC, akmio Bucora BH = h, LZA=o, £C=.

Y npamoxyTHOMYy TpuKyTHUKY ABC, A

ZA =0, CB=a, CK 1 AB (quB. MaJjio- K

HOK). Y CTAHOBIiThH BiITIOBiIHICTE MisK Bin-

pisxkamu (1—-4) i ix goB:xkuunamu (A—II).

1 AB A asina
2 AC 5 @ ¢ a B
4 BK B acosa
I a
cos O,
a
A —
sin o

Ao po3ainy 4

1203.

1204.

SHaUIiTh IOy KBaapara, AKII0: a) pagiyc BIMCAHOT'O KOJIa JOPiBHIOE I}
0) paziyc onmcaHOro KoJjia JopiBHIOE R.

IIpAMOKYTHUK i KBagpaT MaoTh ofHAKOBI mepumerpu — 36 cm. 1110 6inb-
1Ie: ILIOINA IPAMOKYTHHKA YU ILJIOINa KBagpara?
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1205.

1206.

1207.

1208.

1209.

1210.

1211.

1212.

1213.

1214.

1215.

1216.

1217.

1218.

1219.

1220.

1221.

1222,

1223.

SHAHMITh IOy IPAMOKYTHUKA, AKIIO:

a) omHa cTOpOHA OiJIbIlla 3a APYTry Ha 5 cM, a IIepUMeTpP AOPiBHIOE 22 cM;
0) cTopoHU IpOIOPIifiHi yucaam 2 i 7, a ix pisHuig gopiBHOE 15 cm;
B) OZHA CTOPOHA B 4 pasu 6iJyibIlla 3a APYTY, a nepuMerp AopiBHI0E 20 cM;
r) ogHa 3i cTopin 8 cm, a miaromajab Ha 4 cM OijbIlla 3a APYT'y CTOPOHY.
SHAIITL HepuMeTp IPAMOKYTHUKA, SKIIO 0ro mIolna fopisuoe 126 cv? i:
a) CTOPOHU IIPOIOPIiiiHi yncaam 2 i 7; 0) pisHuIld cTopin mopiBHIoe 15 cMm.
Hiaronasb npaMoKyTHUKA AopiBHIOE 10 cM i yTBOPIOE 3i CTOPOHOIO KYT
60°. 3uaiigiTh HOro IIJIOIIY.

CTopoHU TPAMOKYTHUKA NOPiBHIOIOTH 4 cM i 8 cM. 3HAUITH MIJOITY
YOTUPUKYTHUKA, BEPIIUNHU AKOTO — TOUYKMU MEPeTUHY OiceKTpuc KyTiB
IaHOTO MPAMOKYTHHUKA.

SHaNITh IJIOIY IPAMOKYTHUKA, AKIIIO IePIeHIUKYJIAP, OMYIIIeHn 3 Bep-
HIMHYU IPSAMOro KyTa Ha JiaroHaJb, OiJNUTH Ii Ha Bigpiskm 9 cm i 16 cm.
3HaAHIITh IJION[Y IPAMOKYTHHKA, SKIIIO Horo nepuMerp gopisuioe 70 cm,
a bicekTpuca, IpoBeeHa 3 MOro BePIIUHY, JiJIUTh AiaroHAJIb Ha BiApisku,
mponopiiiiui yucaam 3 i 4.

SHaWIITh MJIOIY IPAMOKYTHUKA, SKIO OiceKTpuca, mpoBeJeHa 3 Moro
BePIIUHU, OiJAUTH AiaroHajab Ha Biapiskm 15 cm i 20 cm.

OcHoBa i BucoTa mapaJjiejiorpaMa BiZIIOBiHO HOpPiBHIOIOTE 12 c¢cMm i 3 cM.
HaxpecuiTh piBHOBeIMKUI fioMy: a) KBaapar; 0) IPAMOKYTHHUK; B) pOMO;
T') TDUKYTHUK.

CTopoHM HPAMOKYTHUKA i mapaJjiesorpaMma gopiBaioTs 10 em i 12 cm.
3HaWIiTh BigHOIIEHHS IX IIJIOI, AKIIO TOCTPUIl KyT HmapaJjejorpamMa Io-
piBHIOE 30°.

Bucotru mapanenorpama gmopiBuioloTh 10 cm i 12 cMm. 3HalAiTH IJIOMTY
mapaJjiejiorpaMa, AKIIO OguH 3 oro KyTtiB 30°.

Croponu mapajenorpama 10 cm i 16 cm. 3HalgiTh HOro Moy, SKIIO
KyT Mixk Bucoramu 30°.

Ilepumerp pomba mopiBHIOE 36 cM. SHAHAITL HOTO ILJIOMIY, AKIIO OJMH
3 KyTiB mopiBHioe 150°.

Hiarowasi pom6a qopiBHIOIOTE 10 cM i 24 cMm. 3HAWAITEH TEepUMETP i IOy
pomba.

ITlepumeTp pomba mopiBHiOE 13,6 cM, a omgHa 3 miaromajei 3,2 cMm. 3Hali-
IiTh 1oy pomba.

Pisauna giaromaseii pomba gopiBHioe 6 cM. SHAHAITEH OTO ILJIOMLY, AKIIIO
cTOpoOHA mopiBHIOE 15 cMm.

OcHoBU piBHOOIYHOI Tparmerrii fopiBHIOIOTEL 25 cM i 45 cM, a 6GiuHa cTOpOHA
26 cM. 3HalAiTh IJIOIIY Tpamerlrii.

Y npAMOKYTHiII Tpalelii oCHOBM JOPiBHIOIOTH 25 cM i 32 cM, a OinbIa
giaroHaJsib € 0iCeKTPMCOI0 IOCTPOro KyTa. SHAUIITH ILJIOIY Tpamerii.

Y npsaMOKYTHY Tpallellilo BIIMCAHO KO0JIo paniyca 4 cM. SHAHIITEL ILJIOILY
Tparmerii, AKIo Ii MeHIIa OCHOBa JOpPiBHIOE 6 CM.

Y piBHOOIUHY Tparmerlito, IJIOIIa AKOI AopiBHIOE 28 cMm?, BOKMCAHO KOJIO
paziyca 2 cm. 3HaliAiTh OiYHY CTOPOHY TpAaIlelii.
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1224.

1225.

1226.

1227.

1228.
1229.
1230.

1231.

1232.

1233.

1234.

1235.

Hdonatkn

OcuoBu piBHOOiIUHOI Tpamellii gopiBuooTs 12 cMm i 18 cm, a giaromaui
B3a€EMHO NEPIEHANKYJIAPHI. SHAUAITH MJIOITY TpaIerii.

HiaronaJsi piBHOOIUHOI TpaIelii TOUKOIO MePeTUHy MiJIAThCA Y BiJHOIIIEH-
Hi 3 : 13, a Gisbita ocHOBa AOpiBHIOE OiuHiNM cTOpOHi. SHAWAITH MJIOITY
Tpamerlrii, akimo ii Bucora gopisHioe 36 cMm.

ILromia piBHOOIuHOI Tpamenii gopisuioe 12 cm?, a Bucora 2 cM. 3HANAITE
CTOPOHU Tpaimerii, AKIo IpAMi, 1110 MicTaATs ii 6iuHi cTOpOHM, IIEepeTu-
HAIOTHCA I IPAMUM KYTOM.

Tpameliis BoucaHa B KOJIO, IIEHTP SKOT'O JEXXKUTHb Ha OijbmIifi ocHOBI,
a pamiyc mopiBHioe 6 cM. S3HAHUITH MJIONTY TPAIlemii, SKIo MeHIIIa OCHOBA
IopiBHIOE 4 cM.

HoBexniTs, 1110 mpAMa, KA IPOXOAUTH YePe3 cepeIWHU OCHOB Tparmerii,
minuTh i1 Ha OBiI piBHOBEJIMKi YacTUHU.

Cepenusa ginia tpamerrii gopiBuaioe 10 cM i gignTe oy Tpaielrii Ha yac-
TUHU, IPOIOPILiiHi uncaam 3 i 5. 3HANAITH OCHOBU TpaIerii.

OcuoBu Tpamelrii fopiBu0OTL 1 ¢cM i 7 cM. 3HAHAITH JOBXKUHY Biapiska,
AKUY TapajieIbHUN OCHOBaM i AiJINTH TpaIlelliio Ha piBHOBEJINKI YaCTUHU.
3HAUITh IOy PiBHOOEAPEHOI'0 TPUKYTHHKA, SKIITO OCHOBA i Oiuma
CTOpPOHA MPOHOPIIi¥iHi ymcaam 6 i 5, a Bucora, IMpoBeAeHa OO OCHOBH,
mopiBuioe 16 cm.

BicekTpuca mpaMoro KyTa IpAMOKYTHOTO TPUKYTHUKA JiJIUTH T'IIOTEHY3Y
Ha Bigpisku 15 cm i 20 cm. 3HAUAITH MOy TPUKYTHUKA.

B npamokytauky ABCD (quB. maatonok) BK 1 AC, MD 1 AC, ZABK = 30°,
AB =6 cM. YcTaHOBITS BifiTIOBiAHICTD MiK dirypamu (1—4) i ix maomamu

(A=TT).
93

1 Tpurkyrauk AKB A —— cm? B C
2 Tpuxkyruuxk BKC 2 7
3 IlpaMoxyTHUK B 183 cm? K
ABCD
4 YoTUPUKYTHUK B 27\/§ cMm?2 A D
KBMD 2
I' 243 cm?
Tl 364/3 e

I3 cepenHM CTOPOHU TPUKYTHUKA IIPOBEAEHO IIPAMI, IapajieJbHi JBOM
iHmuM cropoHaMm. IloBeniTh, 10 MJIOIIa YTBOPEHOTO YOTUPUKYTHUKA IO~
PiBHIOE ITOJIOBUHI MJIOMII TPUKYTHUKA.

IBi cTopoHMN TPpUKYTHUKA MopiBHIOTH 25 cM i 40 cM, a Bucora, ImpoBee-
Ha [0 TPeThoi CTOPOHU, AOPiBHIOE 24 cM. SHAWIITH IJIOINY TPUKYTHUKA
# iHmIi BucoTH.
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ITnoma kBagpaTa gopiBHIOE 18 cm?. 3HAHAITH NJOBKUHY HOTO AiaroHaii.

A

b

B

r

A

1242 em

9V2 cm

6 cm

16 cm

3V2 cm

E CTOpoHM TPUKYTHUKA HPOIOPIiiiHi uuciaam 2, 3 i 4. 3HalifiTh HAIMEHIITY
CTOPOHY IIOAi0OHOI'0 MOMY TPUKYTHHKA, IIEPHUMETDP SKOro HopiBHIOE 27 cM.

A

b

B

r

i

3 cMm

12 cm

9 cm

18 cm

6 cm

Y piBHOOempeHOMY TPUKYTHHKY OiuHA CTOpPOHA AOPiBHIOE @, a KYyT IIPHU
OCHOBIi O.. 3HAHAITL OCHOBY TPUKYTHUKA.

A

b

B

r

il

acoso

asino

acos 20

2asino

2a.cos o

n 3HaligiTh OCHOBHU Tpalerii, AKIMO AiaroHajb IiJIUTH il cepenHio JiHiIO Ha
Bigpiskm 6 cm i 10 cm.

A b B r 0
2emiléem (12cmi20cm| 3ecmibem |6 cemi 10 em 3HAUTHU
HEMOKJITBO
YkaxiTe XxuOHe TBepAsKeHHd:
I. YoTupUKYTHUK, ¥ AKOTO ONPOTUJEKHI CTOPOHU PiBHiI, — mapaJjiejorpam.
II. YoTUpUKYTHUK, ¥ AKOTO diaroHaJi IMepIeHIuKYJAAPHI, — poMO.
III. YoTUpUKYTHUK, Y SKOr0 ABa KYTHU IIPAMi, — IPAMOKYTHUK.
A b B r I
Tinpru 1 Tinsru 11 Tinsru 111 Tinbru Tinbru
Iilll IIiIII
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E Touku A, B i C gifnaTh KOJO HA TPU AYTU, KYTOBI Mipu AKUX MPOMOPITiiiHi
yucyam 3, 4 i 5. 3HaigiTe HaWbiaAbIINN KyT TpUKyTHUKA ABC.

A b B r il
150° 120° 45° 75° 90°
Hiaronans kBagpata ABCD nopiBHIOE 8 cM i € cTO- M

poHoio IpAMOKYTHUKAa BMND (ZuB. MAJIOHOK).
YcranoBiTh BigmoBigHicTs Mixk Qirypamm (1-4)

Ta ix miaomamvu (A—/I). B C
1 Keaapatr ABCD A 24 cm?
2 Tpurkyruuxk BMC B 32 cm? N
3 Tpameria BMCD B 52 cm?
4 II’atuxkyrauk ABMND T 8 cm?
I 48 cwm? A D

E BicexTpucu KytiB A i D mapanenorpama ABCD nepeTuHaioTbcsa y Toulli K,
Touka K mamexxutrb BC.
1) Hosexits, mo BK = KC.
2) 3HaUmiTEH ILJIOINY IapaJejiorpaMa, SKIMO ILIoIna TPuKyTHuka AKD mo-
piBuiOE 15 cm2.

m ITepumerp pomba ABCD nopiBHioe 24 cM, a OAUH i3 KyTiB y Tpu pasu Oiab-
mui 3a iHmui. 3HAUOITE BigcTaHb Big Touku A mo mpamoi CD, AKIIO KYT
A — rocTpuii.

Y piBHOOiIUHY Tpamelli0 BIMCAHO KOJO. SHAWAITH IJIOIIY Tpalelii, AKIIo
OoIHA 3 OiYHMX CTOPIiH TOUKOIO HJOTHUKY OIIHUThCA Ha Bigpiskm 4 cm i 9 cwm.

Koo, 11eHTp SKOT0 HAJMEKUTH TiOTEHY31 TPAMOKYTHOTO TPUKYTHUKA, [0~
TUKAEThCS A0 KaTeTiB. 3HAUIITL pamiyc Koja, SKI0 KaTeTH TPUKYTHUKA
IOPiBHIOIOTHE 6 cM i 8 cMm.

CTOpOoHU TPUKYTHUKA JOPiBHIOIOTH 3 ¢M, 6 cM i a cm. IIpu axomy 3HAUEH-
Hi @ TPUKYTHUK Oyae MPAMOKYTHUM ?
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TpeHyBanbHuu Tect N2 2

3HalIiTh KaTeT PiBHOOEAPEHOro MPAMOKYTHOIO TPUKYTHUKA, SKIIO MeIiaHa,
IpoBeJeHa 0 IilloTeHy3H, NJOPiBHIOE 5 cM.

A B B T i

2\/3 cM

5x/§ cM 5 cMm 25 cMm 10 cm

E KyT Mik BCOTO0, ITPOBEIEHOIO 3 BePIIIUHI I'OCTPOro KyTa pomba, i 6115111050
miaroHasaio mopiBHioe 70°. 3malimiTe 6inblIuii 3 KyTiB poMoOa.

A B B T i
100° 140° 150° 70° 130°

3HaWIiTEF MEHIITYy CTOPOHY TPUKyTHUKA ABC, akimo 6icekrpuca AM miniuTh
cropony BC ma Bimpisku 4 cm i 6 ¢cM, a IepuMeTp TPUKYTHUKA TOPiBHIOE
30 cm.

A B B T I

6 cm 4 cm 10 c™m 12 cm 8 cm

n Touku M i H — cepenunu xareriB AC i BC IpAMOKYTHOTO TPUKYTHUKA
ABC. 3HaiigiTs pagiyc KoJja, OIIMCAHOTO HaBKOJO TPpUKyTHUKAa ABC, AKIIO
pazmiyc KoJia, OmMcaHOro HaBKoJoO TpukKyTHuka MCH, nopiBHIOE 6 cM.

A B B T i

10 cm 62 cm 12 cm 82 cm 3 c™m

fAxe 3 TBepAKeHDb IpaBUJIbHE:
I. ITapasesorpaM, y SSKOTO AiarOHAJII IePIeHINKYJIAPHI, — poM0 ab0 KBaapar.
II. ITapanesorpam, y AKOTro AiaroHaJi piBHi, — IPAMOKYTHHK a00 KBaJpar.

III. YoTupUKyTHUK, Y AKOr0 AiaroHasi PiBHI i mepneHIUKYIAPHI, — KBa-
Ipar.
A b B r 0
. . . Tinbru Tinbknu
Tineru 1 Tineru 11 Tinsru 111 IiII I3 I0I
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Jdonartkn

E Tpanenis ABCD (AD| BC) Buucana B Koso 3 meaTpom O. SHalAiTh KyT

BAD, armo £LAOC = 80°.

A

b

B

r

i

40°

60°

80°

120°

50°

P i K — cepemunu cropia BC i AD mapanenorpama ABCD. AB = 12 cwm,
AD =16 cm, a LA =30° CT : TD =3 : 1. YcTaHOBiTh BiAmoBigHiCTE MisK
dirypamu (1-4) i ix momamu (A—I).

B

P

1 ITapanemorpam ABCD
2 Yorupurytuuk KPCT

3 Tpurkyrtauxk KPT
4 Tpurkyraux PCT

E ¥ npaBunbHU TPUKYTHUK A BC BIicamno poM6
AMNK (nuB. MaJIIOHOK).
1) Hoeenits, mo BN = NC.
2) 3uaigiTe miuomnty pomba, akimo AB = 8 cM.

n 3HalAiThL KyTH Tpalellii, fiaroHaab AKO0i € 6i-
CEeKTPHCOI0 TOCTPOro KyTa, a IEHTP OIIMCAHOI0
KoJIa JIeXKUTh Ha OiJbIiii OCHOBI.

A 18 cm?
B 42 cwm?
B 16 cm?
I' 96 cm?
o 24 cm?

D

A

C

Cepenusa jgiHig piBHOOIuHOI Tpamelrii mopiBHIoe 13 cM, a pagiyc BIIMCAHOTO

Kosia — 6 cM. 3HAWIITHL CTOpPOHHU Tpamerrii.

Bucora BK mapasenorpama ABCD pinuth cTopoHy AD HaBmijg. 3HAWAITH
IJIOIITY IIapaJjiejiorpaMa, SIKIIO Moro mepuMeTp AOPiBHIOE H2 cM, IepuMeTp

TpukyTHUKa ABD nopiBHioe 36 cMm.

Biuna cropona piBHOOEAPEHOr0 TPUKYTHUKA JOPIBHIOE @ CM, a ocHOBa 12 cM.
3HAUAITH TJIOITY TPUKYTHUKA. SIKOTO HATMEHIIIOTO I[iJI0T0 3HAUEHHSA MOXKe

HabyBaTu a?



3apadi Ha nobynoBy 251

3apadi Ha nooynoBy

Teomerpuuni 3agaui Ha MOOYHOBY — HEBiJ eMHUIT KOMIIOHEHT MaTeMAaTUUYHOI
ocBiT. BoHU CIPUAIOTHL PO3BUTKY JIOTIUHOTO i KPUTHUUYHOTO MUCJEHHS, HAIO-
JerauBoCTi i akyparHocTi. KpiMm Toro, Ha ocHOBi 100y 10BU (iryp um gesaxKux ix
eJIeMeHTiB O03HaUaeThCcAd OaraTo reoOMeTPUYHUX TOHATH 1 TOBOAATHLCS TEOPEMMU.

Iia Tux yuHiB 1 yueHUIb, AKi B 7 KJjaci posridgaau TemMy «3amadi Ha mooy-
IIOBY» , BUBUMJIV IIPAaBUJIa BUKOHAHHA OCHOBHUX MOOYZOB 3a JOIIOMOTO0 ITUPKYJIsA
i MiHifiKY, OIPOIOHYEMO POSIIUPUTH CBOI 3HAHHSA W YMiHHS B IIpolieci mo0yzoBu
YOTUPUKYTHUKIB Ta iHIMUX TeoMeTpUUYHUX (Giryp 3a BKazaHUMU YMOBaMMU.

BukoHAEMO PA3OM

o IToGyayiiTe IPAMOKYTHUK 3a CTOPOHOIO i AiaroHAJIIIO.

@ IITo6 mobymyBaTu npAMOKYTHUK ABCD 3a manumu Bigpiskamu AB = a
i BD = d (man. 322, a), 6yayemo cmouatky mpamuii Kyt BAD. Ha iioro
cTopoHi AB Bigkmamaemo Bimpisok AB = a, a 3 Touku B, ak i3 meunrpa,
ommcyeMo Iyry KoJia pazgiyca d. fAkimo msa gyra mepeTmHae OpoMinb AD
B Toutni D, mposogumo npami CD | AB i BC | AD (man. 322, 6).
Yorupukyrauk ABCD — roii, akuii Tpeba 6yno mobyayBatu. Cupasni,
3a mobymosoto CD | AB, BC | AD i ZA=90°. Ot:xe, ABCD — TIpAMOKYT-
Huk. Moro cropona AB i miaromans BD [OpiBHIOIOTH BiAmOBigHO maHUM
Bigpiskam a i d.

IToOymoBy MOKHA BUKOHATHU TiJIBKHM 3a YMOBH, 10 a < d. (Homy?)

B Cc

A D

Maun. 322

9 V¥V mauuii TPUKYTHUK BIUIIITEL KBaapaT Tak, 11100
IBi H1OTO BEPIIUHU JIEXKAJIU HA OCHOBI TPUKYT-
HUKAa, a JBi — Ha 0iYHMX CTOpOHAX. L M

® Hexait AC — ocuoBa manoro aABC (man. 323).
Ilo6yayemMo cmouaTKy SAKU-HeOyAb KBaapar
XYZT rak, mo6 X € AC, Te AC, Y e AB.Ilotim 4
3HalgemMo TouKy M nepetuHy mpomeHs AZ 3i cTo-
ponoio BC. Uepes M mpoBoazumo npamy ML,
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napasenbny AC, no ii mepetuny 3 AB B Toumni L. Haperi, omyckaemo
nepuegukyaapu MN i LE uwa AC. Yotupukytauk ELMN — Toii, axuii
Tpeba O0yJio modoyaysatu. Crpasi, 1eil YOTUPUKYTHUK — KBaJpaT, 00 KOJau
TZ =ZY,10i NM = ML (moBenits 1e), aBi fioro Bepmuuu E i N jexaTb
Ha ocHOBi AC TpUKYTHHKA, a ABi — Ha OiYHMX CTOpOHAX.

e IToGynyiiTe BinpisoK, AKUI € cepeaHIM IPOIOPIiAHUM BiapiskiB m i n.

® Bigknamaemo ma mpawmiit Bigpisku AH i HB, 1o K
ITOPiBHIOIOTHL M i n, i Ha AB, aK Ha mgiaMeTpi, omu-
cyemo miBKoJio (Mmas. 324). 3 Touku H mpoBogmmMo

npaAMy, NepIeHIUKYJIAPHY no AB, i BusHayaeMo A B
TouKky K meperwny miei npamoi 3 miBkosiom. Big- H
pisox KH — rToii, akuili Tpeba Oyno nmobymyBaTu, Maur. 324

60 3riguo 3 Teopemoro 26 KH?=AH - HB=m - n.

. . 2 . .
e IToGyayiiTe KyT, CHUHYC SKOT'O JOPiBHIOE 3" 3HaliTh KOCUHYC i TaHTeHC

I[BOTO KyTA.
® DByayemo npAMOKYTHUH TPUKYTHUK (MaJ. 325) 3 KaTeToM B
2 irimorenysor 3 (OAUHUIII BUMipIOBaHHSI MOKHA OpaTu

IoBinbHi, ame oguaxosi). Tomi sino = % . 3a TeopeMoIo 3 2

ITiparopa smaiimemo rarer AC. AC=+9-4 = J5 . Tonxi A C
A B 2 2

cosocz—c, cosazﬁitgaz—c, tgocz—z—\/g. Mau. 325
AB 3 AC VB 5

SAAAUI | BTPABU

1236. IloGyxayiiTe mapajesorpaM, ABi CTOPOHU AKOTO AOPiBHIOOTH 4 ¢cM i 5 cwm,
a KyT Mixk HEME 60°.

1237. IloGyayiiTe YOTUPUKYTHUK 3a JaHUMU cTOpoHamu 4 cMm, 4 cM, 3 cM, 2 cM
i xyrom 60° Mixk piBHMMU cTopoHamu. CKiJIbKM Po3B’sI3KiB Mae 3agaua?

1238. IloGyayiiTe mapajeaorpaM 3a ABOMAa CTOPOHAMMU i KYTOM MijK HHUMMU.

1239. IToOyayiiTe mapaJejorpam 3a ABOMa CTOPOHAMHU i AiaroHaJIIio.

1240. IToGyayiiTe mapaJjieiorpaM 3a AiaTOHAJAMU i KYTOM MisK HUMMH.

1241. IToOGyxayiiTe mapaJiejorpam 3a CTOPOHOIO i JBOMA [iaroHAaJISIMU.

1242, Tlo6yayiiTe IPSIMOKYTHUK 3a JAHOIO AiarOHAJJIIO i KyTOM MisK AiaroHa-
JISIMU.

1243. TloGyxayiiTe pom0: a) 3a CTOPOHOIO i miaromasito; 6) 3a JBOMA AiaTOHAJS-
MH; B) 32 CTOPOHOIO i KyTOM.

1244. IToGyayiiTe KBagpar, AKIMO SAHO HOro: a) CTOPOHY; 0) ZiaroHasb.
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1245.
1246.

1247.

1248.

1249.

1250.

1251.

1252.

1253.

1254.

1255.

1256.
1257.

1258.

1259.

1260.

1261.

1262.

1263.

1264.

IToGyayiiTe IPAMOKYTHUK 3a AiaroHAJJIIO i Pi3HUIIEI0 ABOX CTOPiH.
IToGynyiiTe TOCTPOKYTHUM TPUKYTHUK, OJHA 3i CTOPiH AKOTO MOPiBHIOE
6 cm. IToaiiTh KOMKHY CTOPOHY TPUKYTHHKA HA TPU PiBHI YacTHHHU.
ITo6ynyiite AABC 3i croponamu AB = 7 cm, BC = 8 cm i AC = 6 cwm.
Bukopucrosyoun Teopemy Pasieca, mominaits cropouny AB ma 6 yacTtuH,
a cropony BC Ha 12 uacTuH.

Ha nnomusi mosuaueHo Tpu Touku. Ilo0yayiiTe Takuii TPUKYTHUK, 11100
IaHi TOUKU BUABUJIUCH cepeUHaMU HOTO CTOPiH.

SK, KOPUCTYIOUNCH TITBKY IIUPKYJIEM i JIIHIAKOI0, 32CTOCOBYIOUM BJIACTH-
BIiCTh cepeHbOI JIiHil TPUKYTHUKA, IPOBECTU Uepes3 AaHy TOUKY IPAMY,
napaJieJbHy gaHii mpamiii?

OpHa 3 BepIIMH TPUKYTHUKA MiCTUTBhCA 3a MeskaMu 3oinuTta. [lobyayiiTe
MeJiaHu IbOTO TPUKYTHUKA ab0 iX yacTUHHU.

ITobynyliTe TPUKYTHUK 3i cTopoHamu 2 ¢M, 4 cM i 5 cm. BouriTe y H#boro
i OoIMIIiTH HABKOJIO HHOTO KOJIO.

ITobynmytiTe KBagpaT, mepuMeTp SIKOro AopiBHioe 16 cm. BoumriTe i omu-
OIiTh HABKOJIO HHOTO KOJIO.

IToGynyiiTe IPAMOKYTHUK i OIUIIITH HABKOJIO HHOT'O KOJIO, SKIIO: a) CTO-
POHU MIPAMOKYTHHKA NOPiBHIOIOTEL 2 ¢M i1 5 ¢M; 0) miaroHaab IPAMOKYT-
HUKa IopiBHIOE 6 cM i yTBOpIOE 3i cTopoHOIO KyT 40°.

IToGyayiiTe IpAMOKYTHY Tpallellifo 3 ocHoBaMu 3 ¢cM i 6 cMm, AKImO y Hel
MOJKHAa BIUCATU KOJO pajiyca 2 cM. BrumriTs 11e KoJio.

IToGynyiiTe piBHOOIUHY Tpameriito 3 ocHoBaMu 2 ¢M i 6 cM, AKINO B Hel
MOJKHAa BOUCATU KOJO pajgiyca 1,5 cMm, Ta BIUIIITH IIe KOJIO.
IToGynyiiTe pom6 3 giaronanamu 4 cm i 10 cM Ta BOUIIITE Y HHOT'O KOJIO.
Ilo6ynyiiTe TpuKyTHUK 3i cTopoHamu 2 cM, 4 cMm i 5 cm. IToOynyiiTe
TPUKYTHUK, MONIOHUI maHomy 3 KoedimieaTom moxiOHocTi k: a) k = 2;

1
6) k=—.
) 2

IToOynytiTe IpAMOKYTHUN TPUKYTHUK i3 KaTeramu 6 cm i 8 cm. ITapa-
JIeJILHO TiMOTeHy3i MPoBemiTh MPAMY TaK, IT00 IepuMeTp YTBOPEHOTO
TPUKYTHUKA OyB y 2 pasu MeHInui. YoMy IOPiBHIOIOTH KATETU I[HOTO
TPUKYTHUKA?

IToOynyliTe IpAMOKYTHUM TPUKYTHUK i3 KaTeraMu 3 ¢cM i 5 ¢cM Ta omu-
IIiTh HABKOJIO HHOTO KOJIO.

IToOynmytiTe BigpisoK 3aBHOBKKMU 9 cM, MOALIITH HIOT0 HA YAaCTUHU, IPO-
mopIitiHi umeaaMm 2 i 3, i 3BHAUAITH JOBKUHY KOMKHOI YaCTUHMU.
ITobynmyiiTe Bimpisok saBmoB:xku 10 cM, mOAiIiTE HIOT0 HA YaCTHUHU, IPO-
OOpIitiHi umegaM 5 i 7, i 3BHAUAITH JOBKUHY KOMKHOI YaCTUHMU.
IToOynmytiTe BigpisoK 3aBAOBMKKU 8 CM, IMOALIITH HOT0 HA YAaCTUHU, IPO-
nopiitiai uucaam 3 i 4, i 3BHAWAITH JOBKUHY KOMKHOI YaCTUHMU.
IToOynaytiTe BigpisoK 3aBHOBKKMU 6 cM, IMOALIITH HIOT0 HA YAaCTUHU, IPO-
mopIitiai umcaam 4 i 5, i 3BHAUAITH JOBKUHY KOMKHOI YaCTUHMU.
IToGynyiiTe IPAMOKYTHUK, CTOPOHHU SKOTO HPOHOPIiiiHi yucaam 3 i 4,
a miaromanap mopiBHiIOE 10 cwMm.
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Jdopartkn

Y naHuil TPUKYTHUK BIUIIITH IPAMOKYTHUK, CTOPOHUW AKOTO ITPOIIOP-
mivigi ymecaam 2 i 3, Tak, mo00 OogHA IIOr0 CTOPOHA JeyKajla Ha OCHOBI
TPUKYTHUKA, a ABi iHIII BepImuHM — HA OiYHMX CTOPOHAX.

Y mauunii TPUKYTHUK BIIUIIITHL poMO Tak, 11100 OAUH KYT Y HUX OYB CIIijb-
HUH, a IPOTUJIeKHA BepIInHa poM0a Jerkaaa Ha CTOPOHi, MPOTUIEKHIN
o TILOTO KyTa.

IToGyayiiTe TPUKYTHUK, KyTU AKoro mopiBHiooTh 40° i 70°, a Bucora,
IIPOBeIeHa 3 BEPIIINHU TPEThOr0 KyTa, HOPiBHIOE 5 CM.

ITIoOynyiiTe TPUKYTHUK 3a ABOMAa KyTaMM i O0iCeKTPHCOIO, IIPOBENEeHOIO
3 BEPIIIMHU MEHIIIOTO i3 ITUX KYTiB.

IToGyayiiTe TPUKYTHUK 3a ABOMa KyTaMH i BUCOTOIO, IIPOBEIEHOIO 3 BEp-
IIIUHA TPETHOTO KyTa.

IToGyayiite TpukyTauk ABC 3a mamoio mexmiamoio AM i BigHOIIIEHHSM
AB : AC =2 : 3, akmo AB = BC.

IToOynyiiTe MPAMOKYTHUN TPUKYTHUK 3a TiIIOTEHY30I0 i BigHOIIIEHHAM
KaTeTiB.

IToGynmyiiTe nBa BigpisKu, 3HAIOUM IX CyMYy Ta iX cepemHE IIPOMOpPIiiiHe.
IToGynmyiiTe nBa BigpisKu, 3Ha0UM iX PiSHUIIO Ta IX cepegHE IIPOMOPITiiiHe.
IToGyayiiTe Bimpisok, HOBMKHMHA AKOrO JOPiBHIOE:

a) J2 cm; 0) J3 cM; B) J5 cwm.
Ilawmo Binpisku a i b (a > b). [loGynyiite inpisku Va2 +b* i Ja? —b2.
IToGynayiiTe onykauii yotupukyTHuk ABCD, B skoro AB = AD = 3 cwMm,
CB=CD=4cmi £ZB=90°.

IToOyayiiTe IPAMOKYTHUN TPUKYTHUK 3 KATETOM 5 CM i rimoTenysoro 8 cm
i BOUIIITH ¥ HBOTO IPAMOKYTHUK, AKUN Ma€ 3 TPUKYTHUKOM CITiIJIbHUNA
OPAMUHA KYT i CTOPOHU SKOTO IIPOIOPIIiiiHi uncaam 2 i 3.

Y mame K0JIO BIUIIITH KBaAparT.

Y nmaHe K0JIO BOUIMNITh PiBHOCTOPOHHIN TPUKYTHUK.

HaskoJ10 1aHOTO0 KOJIa OMUIIIITH PiBHOOEAPEHU I MPSAMOKYTHUH TPUKYTHUK.
Y maHe KOJIO BOUIIITH TPUKYTHUK 3 ABOMA JaHUMHU KYTaMH.
IToGynyitre TPUKYTHUK 3a ABOMA KyTamu O i [ Ta

BHICOTOIO /1, ITPOBEIEHOIO 3 BEPIIIUHY TPETHOTO KyTa. M

Y KyT BOUIIITH KOJIO, IKE JOTUKAETHCA A0 CTOPiH

KyTa i IpoXoauTh uepesd TOUuKy M, 110 JIe:KUTh Ha

cTopoHi KyTa (Mayn. 326).

[ToGynyiiTe NPAMOKYTHUH TPUKYTHUK 3 MEHIIUM
Karerom 2 cMm i Kyrom 70°. BumipaiiTe immri cro-
POHU TPUKYTHHUKA i 3HAHiTh HAGIMKeHI 3HAUeHHSA Maur. 326
cuHyca, KocuHyca i Tanrerca Kyrtis 70° i 20°.

IToOGynmyiiTe KyT, KOCUHYC siKOro gopiBHioe 0,6. 3HANIITE CHUHYC i TaHTEHC
IIHOTO KyTa.
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T'eomerpisas — oxma 3 HaligaBHimMuUX HayK. CmouaTKy ii moB’sA3yBaam Tilb-
KU 3 BUMIipPIOBAHHAM 3eMeJbHUX MiJAHOK. 3roJoM I'eOMeTPUUYHi BimomocTi
movaJjid 3aCTOCOBYBATH [0 BUMipIOBaHHSA BUCOT, IIMOMH, PidHUX BigcTaHeii.
ITepmuit sHanuiit Hamu reometrp Panec MineTcbKuii, ogfuH i3 ceMu HaWBimO-
MiIIuxX aHTUYHUX MYApPEIiB, 3HAaB BJACTHBOCTI piBHMX i HaBiTh moAiOHHX
TPUKYTHUKIB.

®danéc (kinenp VII — mouator VI cT. 10 H. €.) — TpelbKUii
aCTPOHOM i MaTeMaTHUK. 3a CBiTUeHHAM I'DEIbKOT0 icTOpuKa
Ilnyrapxa, ®@asec BuMiproBaB BUCOTY €TUIIETCHKOI mipamianm
3a JMOBXKUWHOIO 11 TiHi: MOBMMHA TiHI mipamMigm BiHOCUTBLCS
IO MOBXKUHU TiHi BEPTHUKAJIBHOTO CTOBIIA, IIOCTABJIEHOTO TI0-
pPyu 3 Imipamizoro, AK HeBijoMa BUCOTa IIipaMigu BiTHOCUTHCA
10 TOBYKUHU IIHOTO CTOBIIA.

Teopemy, AKY Temep Ha3UBAIOThL TeopeMoio Pajieca, MOIK-
JNUBO, caM BiH i He 3HaB. JKogHe 3 Toro moseneHb IO HAC
He TifImnio.

ITidarop Camocesruii (VI cT. 10 H. e.) 3HaB 6araTo BJIaCTH-
BOCTel reoMeTpuuHUX (hiryp i HaTypanabHux unces. Teopemy
PO KaTeTu i rinmoTeHy3y NPAMOKYTHOTO TPUKYTHUKA, AKY
Temep HA3WBAIOTh HOTO iM’aAM, Ile paHille 3HAJU E€TUIET-
cbKi myaperti. Ane ITigparop, sgaeTbesi, MepIiuM AOBiB il aK
Teopemy. BiH i fioro yuyHi Bmeplile IIoKasaJyiu, 110 CTOPOHA
KBajpara i #ioro miaromaJib He MalOTh CIiJIbLHOI Mipu, TOOTO
AKIIO JOBKMHA CTOPOHU KBajJpaTa AJOPiBHIOE 1, TO JOBKUHY
ioro giaroHaJsIi He MOYKHA BUPA3SUTH PAI[iOHAJTbHUM UKCJIOM.
ITe 6yso my:ke BaskauBe BigKpuTTA. OCKiIBKM aHTUYHI Ma-
TeMaTUKH He BBeJIU ippallioHaJIbHUX YNCeJ, TO BOHU 0iIbIlle Higarop
olepyBaJii BiipisKamMu, HixK YMCJIaMMU.

I'epon Anexcanmpiiicekuii (I cT. 10 H. e.) — HaBHLOTPEIbKUN BUHAXITHUK
i reosmesucT, HanucaB KHUTY «/lionTpuKa», AKYy MOKHA BBasKaTH IIePIIOIO0 IIpa-
mero 3 reogesii. IlosgcHIOBaB, K MOKHA BUMIPATHU ILJIOIY IIOJIA, HE BUXOIAUU
3a MOT0 Me’Ki, K 3HiMaTH IJIaHU 3eMeJIbHUX NiasgaHOK. CKOHCTPYIOBAB IIpUJal
1 BUMipIOBAaHHA KYTiB y IPOCTOPi, 3a IPUHITUIIOM SKOTO ITi3HiIlle CTBOPIOBAJIN
TEeONOJIiTH.

IIpo womupukxymruku, 30KpeMa mpo napaaenorpamu, B «OcHoBax» EBKiIiga
BiZoMocTell € 0inbIlle, HizK y HAIOMY IMiAPYYHUKY. Po3riaamanancs TOAi TaKOMXK
MPAMOKYTHUKHU, pOMOU, KBagpaTu, Tpameitii. TpakTyBasiucd 11i HOHATTS He TaK,
AK Terep. TpamemniaMu paHimnie Ha3WBaJW BCi YOTUPUKYTHUKU, KPiM Iapaje-
Jorpamis.

daec
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Teopemy, AKy MU Terep HasuBaemMo Teopemoro I1i- N
daropa, EBriig ¢popmymoBaB Tak: «Y BCAKOMY IIP-
MOKYTHOMY TPUKYTHUKY KBaJpaT, MOOyZOBaHUMI ) M
Ha CTOPOHI, IPOTUJIEKHIA IPAMOMY KYTY, TOPiBHIOE
CcyMi KBajparTiB, MoOyJOBaHUX Ha CTOPOHAX, IKi 00- F
MEeXKYIOTh NpAMUNA KyT». CIOBOM «KBajapaT» Ha3WBaB A
i #ioro momty. [loBoAUB TeOpeEMY, KOPUCTYIOUNCH Ma-
aoHKoM (Mas. 327). IlokasyBas, 10 IIJIOIIL KBajapa-
TiB ACEF i CBM N popiBHIOIOTH BiAIOBiHO IIJIOIIIaM
npaMoKyTHUKiB AHLP i HBK L. CuipoGyiiTe 3qiticHu- L
TH TaKe MOBeJeHHs CaMOCTiITHO.

I mpo moxi6HicTs TPUKYTHUKIB B « OcHOBax» EBKJIi-
Ia 6araTo TBepIiKeHb, X04a (POPMYIIOBAHHSA JaBaJIu-
ca gerrio immri. Hampukiasn, MoBeeHO TaKy TeopemMy: «SIKIo B AKOMY-HEOYIb
TPUKYTHUKY IIPOBEIEHO MPAMY, ITapajiejibHy ONHili 3 HOT0 CTOpPiH, TO BOHA,
3dycTpivatouu ABi iHIIi #10T0 CTOPOHM ab0 iX MPOMOBIKEHH:A, MOAiNSI€E IX HA TPO-
HOPIifiHI yacTUHU, i HAaBIaKU».

ITomi6HOCTI (hiryp mpucBAUYeHO BCIO ITOCTYy KHMKKY «OcHOB» EBKIiga.

ILnomi mHOrOKYyTHUKIB. IIpaBMJIbHO OOYMCJIIOBAIM ILJIOIMII MPAMOKYTHUKA,
TPUKYTHUKA i Tpamernii Bueni BaBuiona ime 4 TucAdyi pokis tomy. Apximesn
MepIIUM 3HANIIOB (POPMYJIY IJisd O0UMCIEHHS IJIOI TPUKYTHUKA, AKY 3T0I0M
O0yso HasBaHO (opmysioro 'epona:

S=\p(p-a)(p-b)(p-c).

Tyt a, b, ¢ — CTOPOHU MOBiJILHOTO TPUKYTHUKA, P — MOTO IIiBIEPUMETD,
a S — mioima.

PosB’A3yBaHHAM TPUKYTHUKIB paHille 3alimMaJjach oKpeMa MaTeMaTH4Ha
HayKa — mpuzonomempis (rpembKe TPIYOVOV — TPUKYTHUK, UETPE®D — MipsIo).
HaBuborpenbKuii MmaTeMmaTuk i actponom Iimmapx mie B I ct. 10 H. e. cKJaB
TPUTOHOMETPUUHI Ta0JIUIli, 38 HOIOMOIOI AKHX MOCHUTH TOUHO BU3HAUYUB BifI-
cTaHb Big Semuti mo Micsas i poss’sasas 6araTo iHININX OPUKJIATHUX 3amad. Bin
mepimnii yBiB reorpadiuHi KOOpAMHATH — MOBTOTY i IIIUPOTY.

Benukuii BHECOK Y PO3BUTOK TPUTOHOMETPii 3pOOMB JaBHLOTPEILKUIT Ma-
TeMaTukK, acTpoHoM, reorpad IItomemeii (6smu3bko 100—-178 pp.). Pomom BiH
3 €rumnry, KuB 3xebinbimoro B Anekcangpii. Moro teip «Merane Cinrakcic»,
mepeKJageHnii apadCbKO0 MOBOIO IIil Ha3BOIO «AJibMarecT», HJOBrUil uac OyB
ocHOBOIO TpuronomeTpii. IlTosemeit ginmus Koo Ha 360 piBHUX YACTUH, a KOMKHY
nominKy — 1me Ha 60 piBHMX "acTwH. JIaTUHCHKOIO MOBOIO IIi YaCTUHU HA3U-
BaJIuCh partes minutae primae i partes minutae secundae. 3Bificu i TOXOOATH
HaIlli Ha3BU XBUJUHU i cekyHOu. BiH cKJIaB TaKOK IepIry TaOJUII0 CUHYCiB
TOCTPOTO KyTa.

3rozoM 3 BeJIMKUM yCITiXOM 3aiMaINCh TPUTOHOMETPIi€Io iHAIIChKi acTpOHOMM
bxackapa, Bpamarynra (VII cT.), a 3a HUMu — apabcbKi, 30Kpema AabOaTTani
(IX ct.). Ingititi BBe i TepMiHU CUHYC, KOCUHYC, a apabu — maHzeHc. ¥ XVIcr.
HiMenbKi MaTemaTuku, 3okpema Mrioaaep i3 Kenirc6epra (a6o, AK #oro ie

M
o5

Man. 327
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npos3Bayiv, PerioMoHTaH), CKJAJHU II[e TOUHINII TaOJUIIi I BCiX TPUTOHOME-
TPUUYHUX (PYHKIIN TOCTPOTO KyTa.

CuMmBoJIiuHE TTO3HAUEHHSA Sin O, cos o, tg o/ i cTpory cucreMy BUBUEHHSA TPU-
roHOMeTpUUYHUX QYHKIIi!l po3pobuB mBeiapchbkuii akagemik Jleonapa Eiiiep.

Y KuiBcbkiit Morunsucbkin akagemii @eogan IIpokonmoBuy o3HaiioMIoBaB
cyzeiB (YUHiB, CTyZIeHTiB) 3 BUMipIOBAJILHUMY pOOGOTaMU Ha MiciieBocTi. [TounHas
BiH 1elt Kypc Tak: «CremniajgbHa reoMeTpis, AKY iHOAlI Ha3MBAIOThL NIPAKTHUUHOO
reoMeTpiero, a iHoAi reozmesiero, € OAHIEI0 3 HAUIIIIAXETHIMNX, HATKOPUCHITITX
i HaWIiKaBimuX rajyseil maTeMaTuKu. AKe BOHA 3aliMaeThCA He JIUIIE BU-
MiprOBaHHSAM 3€MJIi, BiJl YOT0 KOJIUCH i icTasa cBOIO Ha3BY, ajle BUMipIOE BCe,
0 MifIATae BUMipIOBAHHIO...».

3 yKpaiHChKUX TeoMeTpiB Haiibinbin Bimomi: M. OcTporpaacsikuii, I'. Bopo-
Huii, M. Bamjeuko-3axapueHko, O. CMOrop:KeBCbKUIA.

Muxaiino Bacuasosuu Octporpamcsruii (1810—
1862) maponuBca B ceui Ilamenna na IlosraBmiuHi,
HaBYaBcA B XapKiBcbKkoMy yHiBepcuTeTi i B Ilapuixi,
OyB IIOUECHUM aKaJeMiKoM OaraThboxX akameMiii cBi-
Ty, 30Kpema IlerepOypspkoi, Ilapusskoi, Pumchkoi,
Typuncekoi. ToBapumyBaB 3 Tapacom IlleBueHKOM.
IIpamoBaB y 6ararbox rajayssax MaTeMaTHUKHU 1 MexaHi-
KU, a AJid mKij HanucaB «IligpyyHUK 3 eJleMeHTapHO1L
reoMeTpii», AKWH BUABUBCA HACTIJIBKY ITiIKABUM i 3Mic-
TOBHUM, IO Iioro Ie pas mepeapykysBaau y 2001 p.
B TepHoIoIi.

T'eopriit ®eomociiioBuu Boponuii (1868—1908) M. B. Ocrporpazncsruit
HapoauBca y cexi sKypaBka YepHiriBcbKkoi obsacTi.
HaBuasca y Ilpunynpkiii rimuasii, Ilerep6ypabKomy
yHiBepcureti. ByB mpodecopom BapmraBchroro yHi-
BePCUTETY, NeKaHOM MexaHiuHoro ¢akyJabTerTy Bap-
IMIaBChKOTO TOJIITEXHIUHOTO iHCTUTYTY, TpaIljioBaB
y rayssax reoMmetpii i Teopii umcesn. Moro BBa:kaoTh
TBOPIIEM reoMeTPUYHOI Teopii umcesn. TpuBanuit uac
¥ioro mparii MaJio mpuBepTaJJu n0 cebe yBary, a Teiep
10 HUX 3BePTalOThCA Aenai 6inbiie GaxiBIiB yCchOTO
cBity. «[liarpamam BopoHoro» nmpucBAauyBaaucs CIelli-
aJbHi BesimKki MmiskHapOoaHi KoH(pepeHil (B ToMy umcJri
Beb-KoH(pepenrrii) B CIITA, Anowii, ITiBnenniit Kopei,
Higepnaumax, Kanazgi, Beruxkoopurauii. ¥ 2008 p.
cBiT BigzHaumB 100 pokiB mam’ATi BeJIMKOTO MaTeMa-
TUKAa, a MOoTro Impali 3 reoMeTpii 3 YacoOM CTalOThH IIe
moTpiOHImMMUMHY i mikaBiIuMu.

Taxa Boma — reomerpisi. 3 pokamMu He cTapie, a cTae
memaJii HeoOXimgHiIoro.

I. ®. Bopouuit
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BigpomMocTi 3a Kypc 7 Knacy

1. HannpocrTiwi reomeTpudHi pirypu
TaIX BJIAaCTUBOCTI

T'eomempis — HayKa mpo reomeTpuuHi ¢irypm i ix BmactuBocti. Haiimpo-
crimra reomerpuyHa (irypa — mouka. KokHa iHIila reomeTpruyHa (irypa ckJja-
IaeThbCS 3 TOUOK, TOOTO € MeAKOI0 MHOMKWHOI TOUoK. IHII dirypu — npama,
naowura. Ix 3aMicT POSKpPHBAIOTHL He O3HAUEHHAMHU, a OIMCYIOUM iX OCHOBHI
BJIACTUBOCTI.

SKIo Touka A JeKUTH Ha NPAMIN @, TOBOPATD, a

110 IpAMa @ IPOXOAUTH uepes TOUKYy A i samucyoorsb: A € a. A

Sxito Touka B He JIeXKUTH HA NPAMiN a, TumyTh: B ¢ a.

dDirypu, gaxi MOKHA PO3MICTUTU B OOHIN WJIOITWHI, Ha3uU- °
BAIOThb nJaoCKumu @icypamu. Yactuny reomerpii, y axiit mo-

CHIMKYIOTH (hirypu TiIBKY OMHi€l MJIOIIWHY, HA3WUBAIOTH NJAAHIMEMPIETO.

OCHOBHI BJIaCTUBOCTi PO3MILLLEHHA TOYOK Ha NPAMIiA

1) Xou 6u ArKa OyJsa mpAMa, iCHYIOTh TOYKU, IO HAJeXKaTh I mpaMii,
i TOuKu, 110 il He HAJIeXKaTh.

2) Yepes Oyab-AKi aBI pisHiI TOYKM MOKHA IIPOBECTU MPAMY, i TiIbKU
OnHY.

3) Is TprOX PiBHUX TOYOK MPAMOI OfHA, i TIIBKU OHA, JEKUTHh MiK JBOMA
iHImIIMUA.

Yactunu npsamoi — 8idpi3ok i npominvy. Binpisok AB — 11e uacTHHA IPAMO],
110 MicTuTh Touku A, B i Bci Touku, 10 JeKaTh Mik HuMu. KoskHOMY Bigpis-
Ky CTaBUTBLCS y BiATIOBiMHICTH #ioTo MOBKMHA. [{oBKMHA BiApidKa — BigcTaHb
MixK Tioro Kimmamu. Bizcrani i MOBKUHU BUMIPIOIOTH METPaMU, CAHTHUMETpPA-
MU, MiJliMeTpaMu, KiJomMerpamu, (pyTamMi, JIOMMaMU Ta iHITIMU OSUHUYHIMUI
Bimpiskammu.

OCHOBHI BJIaCTUBOCTi BUMipIOBaHHA Bigpi3KiB

1) Ko:xuuit Binpi3ok Mae meBHY MOBIKUHY.

2) oB:KuHAa BigpisKka HOPiBHIOE CYyMi MOBXKUH YaCTUH, Ha AKi foro po3duBae
OyIb-siKa BHYTPIIIHA TOUYKA.

YacTuHy OJIOINUHN, O0OMesKeHy ABOMa IIPOMEHAMHU i3 CHIJIBHUM II0OYaTKOM,
HazuBawTh kKymom. Kyrtm OyBaroTh rocrpi, mpami, Tymi, po3ropHyTi i 6imbImi
3a posropuyTi. Mipu Kymie Bu3HaUaloTh y rpagycax, MiHyTax, CeKyHIaxX, PyM-
0ax Ta DeAKHX IHIMUX KYTOBUX ONUHUIAX BUMIipy.
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Binbmmii
3a POSTOPHYTHUH

A —L A
A 0] B \
0 B
o B ZAOB=180°
B C .
ZLABC =90° 0°<0<90° | 90°<B<180° 180° <y< 360°

ITpamwuit TocTpuii Tynuit Posropuyruii

OCHOBHi BNacCTUBOCTI BUMipIOBaHHSA KYTIB

1) Koskuuit KyT Mae meBHY Mipy.
2) Mipa kyTa mopiBHIOE cyMi Mip KyTiB, Ha AKi ZaHuil KyT po30MBa€ThCA
MOro BHYTPINITHIM TPOMEHEM.

OCHOBHI BNacTUBOCTI BigKnagaHHS Bigpi3KiB i KyTiB

1) Ha Oyab-AKOMY TpOMEHi Bijf MOro moyaTKy MOMKHA BiJKJIaCTH Bipi3ok
DaHOl JOBXKUHM, 1 TITBKK OIUH.

2) Big Oyab-AKOT0 IPOMEHs 3 OAHOTO OOKY BiJf HbOTO MOJKHA BiIKJIACTU KYT
3aJaHol Mipu, i TIIBKU OquUH.

Bicexmpuca kyma — BHyTpimHi#l npoMinb, AKUH po30duBae ZaHUI KYT
Ha JBa PiBHI KyTH.

IlBa KyTHu, Ha AKi POSTOPHYTHUI KYT PO30OMBAETHCA MOTO BHYTPIIIIHIM ITpOMe-
HeM, Ha3UBaIOTh cymidcHumu. Cyma Mip ABOX CYMisKHUX KyTiB mopiBHIOE 180°.

IlBa KyTu Ha3WBAIOTh 8EPMUKALbHUMU, SKIIIO CTOPOHU OJHOTO KyTa € JAOI0-
BHAJBHUMU TPOMEHAMU CTOPiH Apyroro. BeprukaibHi KyTu — piBHI.

A A
/‘D 1 2
(0]
C (0] B
\
) /11 /2 — cymixni /11 /3 — BepTuUKaJbHI
IIpomins OD — _ o /21 /4 — BepTUKAaJbHI
) £Z1 +2£2=180
bicexkTpuca xyra AOB CyMa cyMimaIX KyTis /1=,/8
£AOD=2BOD mopisaioe 180° £2=24
BeprukanbHui KyTu piBHI
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2. NMapanenbHi i nepneHAUKYNSAPHI NpaMi

SKImo ABi mpsAMi mepeTUHAIOTHCA, BOHU YTBOPIOIOTH YOTHPHU KYyTH (ABI mapm
BEePTUKAJbHUX KyTiB). MeHINI i3 HUX — KYT MilK JaHUMU OPAMUMU.

OBi mpaAMi Ha3WUBAIOTL NEePneHOUKYAAPHUMU, TKIIO a
BOHU II€PETHHAIOTHCS IIiJ IPAMUM KyToM. SIKITO mpami
a i b nepneHAUKYAAPHI, numyTh: a | b. Bigpisku um mpo- b
MeHi Ha3WBAIOTh MEPIEHAUKYJIAPHUMU, AKIINO BOHU Jie- T
JKaTh HA MEePHEHIUKYIAPHUX TPAMUX.

JBi mpsaMi Ha IJIOIMTMHI HA3UBAIOTh NAPALEAbHUMU, TKITTO
BOHU He TlepeTMHAThCA. SIKIIo npami a i b mapaaenbHi,
numyTs: a || b. IBa Bigpisku a60 mpoMeHi HA3UBAIOTH ITapa-
JIeTbHUMU, SAKIIIO BOHU JIeKATh Ha IMapajieIbHUX TPAMUX .

Yepes TOUKY, AKa He JIEXKUTH HA TaHIiA MPAMii, MOMK-
HaA MPOBECTU TiJIbKY OMHY IPAMY, IapajeJbHy AaHiil.

IIpamy, AKka mepeTuHAaE ABi iHII IpAMi, HA3UBAIOTh
ix ciunoi0. 3 IBOMA AAHUMU NIPAMUMHU BOHA YTBOPIOE
8 KyriB. [ledaKi mapu mux KyTiB MalOTh OKpPeMi Ha3Bu:

1i3,21i4 — BHyTpinrHi pisHOCTOPOHHI;

1i4, 2i3 — BHYTpPilIHiI OJHOCTOPOHHI;

118,217,316, 4ib5 — BigmoBigmi;

517,618 — 30BHIiIIHI PiBHOCTOPOHHI;

518,617 — 30BHIIIIHI OHOCTOPOHHI.

O3sHaku napanenbHOCTI NPAMUX

1) IBi opami mapajenbHi, SKII0 i3 CiYHOI0 BOHM yTBOPOIOTH: 1) piBHI BHY-
TPilrHi pisHOCTOPOHHI KyTH, a60 2) piBHI BiAmoBigHI KyTH, a60 3) TaKi BHyTpinIHi
ONHOCTOPOHHI KyTH, cyMa AKUX mopiBuioe 180°.

1) / 2) A 3) /

2) IBi mpawmi, mapaJjiesbHi TpeTiil, mapajejbHi OgHA OMHIN.
3) IBi mpami, mIepneHINKYIAPHI 0 TPEThOI, — IapajeibHi.

BnactuBocTi napanesibHUX NPAMUX

1) Ciyna 3 gBOMAa mapajieJIbHUMU MPAMUMYU YTBOPIOE PiBHI BHYTPIlIHI pis-
HOCTOPOHHI KyTH; PiBHi BiANOBimHI KyTH; TaKi BHYTPIIlIHI OAHOCTOPOHHI KyTH,
cyMa aKux gopisuioe 180°.

2) fAximio nmpsaMa mepHneHINKYJIAPHA 0 OAHiel 3 IBOX HMapaielbHUX NPAMUX,
TO BOHA MEPUEHAVMKYJIAPHA i g0 iHImIOi.
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3. TPUKYTHUKN

Tpukymnux — reoMmerpuuHa Qirypa, ssika CKJIaJa€ThCA 3 TPHOX TOUOK, AKi
He JeKaTh Ha ONHIN mpaMii, i Tpbox BiApisKiB, AKi cmoJydarTh IIi TOUKMH.
Koxanuit TPUKYTHUK Mae TPpU CTOPOHU, TPU BepIInHY i Tpu KyTu. Cyma JOBKUH
CTOPiH TPUKYTHUKA — HMOTO nepumemp.

CyMma ryTiB TpuKyTHUKA nopiBHioe 180°.

BaksnuBy poJsib y reoMeTpil BifirparoTh 03HAKM PiBHOCTI TPUKYTHUKIB. IIBi
(¢irypu HasmBaIOTHCA PIBHUMU, AKIIO iX MOYKHA CyMiCTUTH.

B
4 s AB=AB, | ZA= /A,
\ sMBC=sA,B,.C, | & | AC=AC, | ZB=2B,
BC=B,C, | £C=/C,
A, ¢

O3Haku piBHOCTi TPUKYTHUKIB

JlBa TPUKYTHUKU PiBHi, AKIIO:
1) aBi cTOPOHY i KYT MisK HUMU OTHOTO TPUKYTHUKA JOPiBHIOIOTH BiAMIOBiAHO
IBOM CTOpPOHAM i KyTy MiK HuMU iHmioro TpukytHuka (I);

1. 3a gBOMa cTOpOHAMU i KYTOM MiK HUMU

2) SKIO CTOPOHA i IMpuJIeryai g0 Hel KyTu OAHOTO TPUKYTHHUKA JOPiBHIOIOTH
BiMOBiAHO cTOPOHI I mpuiersuM a0 Hei kytam iumroro (II);

II. 3a cTopoHOIO i ABOMA MpUJIETJIUMHU OO Hel KyTamMu

3) AKIIO TPU CTOPOHU OSHOIO TPUKYTHUKA HOPiBHIOIOTH BiANOBiZHO TPHOM
cropoHawm iumrioro (III).

III. 3a Tproma cTOpoHaAMU
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TPUKYTHUK Ha3UBAIOTh pi6Ho0edpe- B B
HuM, AKIIO BiH Mae IBi piBHI CTOPOHH.
PiBHi cTopoHY piBHOOEIPEHOTO TPUKYT-
HUKa Ha3WUBAIOTD OiYHUMU CMOPOHAMU,
a TPEeTI0 CTOPOHY — MOTr0 OCHOBOI0.

VY piBHOGEAPEHOMY TPUKYTHUKY KYTH
Ipu OCHOBI — piBHI, a bicexTpuca, mpo- 4 c A c
BeJieHa JI0 OCHOBH, € MEiaHOIO0 i BUCOTOIO. D

AKI0 TPUKYTHUK Ma€ ABa PiBHI KyTH, TO BiH — piBHOOEIpEHIIA.

SAKImo Bci cTOpOHM TPUKYTHUKA PiBHI, MOT0 HA3WBAIOTH Pi6HOCMOPOHHIM
TPUKYTHUKOM. KOKHUI KyT PiBHOCTOPOHHBOTO TPUKYTHUKA HOpPiBHIOE 60°.

3aje’KHO Bil KyTiB TPUKYTHUKU IOJINIAIOTH HA 20CMPOKYMHL, NPAMOKYMHIL
U mynokymmui.

1 — TPUKYTHUKU 1
2 — piBHOGexapeHi
3 — IpPAMOKYTHi o

4 — mpAMOKYTHi piBHOOEIpEHi

CTopoHY NIPSAMOKYTHOTO TPUKYTHUKA, AKa JEKHUTHb IIPOTHU MPAMOIr0o KyTa,
HA3WBAIOTH 2iN0OMEHY3010, a ABi iHIII — Kamemamu.

Karer npAMOKYTHOrO TPUKYTHUKA, SKUH JEKUTL IpoTu KyTa 30°, TopiBHIOE
IIOJIOBUHI TillOTEeHY3U.

KosxHa cTopoHa TPUKYTHUKA MEHIIA 32 CYMY JBOX iHIIMNX HOr0 CTOPIiH i 0i1b-
ma 3a ix pisumio. Xou 6u aki Oyaum Tpu Touku miomiuau A, B i C, 3aBxau
AB + BC > AC.

Y KOXHOMY TPUKYTHUKY IPOTH OiJIbIIOI CTOPOHU JIEKUTH OiJIBIINN KT,
a IpoTu OiJBIITOrO KyTa — OiJbIlla CTOpPOHA.

4. Kono i kpyr

Kono — ¢irypa, aKa CKJIATAeThCI 3 YCiX TOUOK IIJIOIIUHU, PiBHOBiAZaIeHUX
Bix mamoi Tourku. Kpysz — dacTuHa IJIOLIWHM, o0OMesKeHa KosoM. IIpamy, AKa
Ma€ 3 KOJIOM TiJIbKU OJHY CIiJIBLHY TOUKY i JIEKUTH Y IJIOMINHI K0JIa, Ha3UBaIOTh
domuyHoio 1o Kona. Xopda Koja — Bipi3OK, KiHIII AKOTO HaJIeKaThb JaHOMY
kKoay. Haiibinpima xopma Kosia — i#oro diamemp.

Komo Kpyr
B B O — 1eHTp
0 OA — pagiyc
AB — piametp
D D CD — xoppa
A A
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HiameTp KoJia, IPOBeJeHUN Uepes cepenHy XOpaAu, BiAMiHHOI Bif giameTpa,
NePIeHANKYJIAPHUN 10 Hel.

HoTuryHa 10 KoJia IepIeHInKYyJIsapHa 10 pajiyca, IIPOBeJeHOTO B TOUKY TOTUKY.

Touky OTUKY KoJia IO CTOPiH KyTa piBHOBiAmaJieHi Bif 10TO BepPIIUHMU.

M
M
O O A
A B a
N M N

Komo, sike mpoxoauThk uepes yci BepIINHYA TPUKYTHUKA, HA3UBAIOTh ONUCAHUM
HAaBKOJIO TaHOTO TPUKYTHUKA. K0JI0, AKe TOTUKAETHCA 10 BCiX CTOPiH TPUKYTHU-
Ka, — 8nucaHe B faHUI TPUKYTHUK. HaBKOJIO OyAb-AKOro TPUKYTHUKA MOYKHA
omrcaTy KOJIO i B OyAb-AKUII TPUKYTHUK MOYKHA BIIMCATHU KOJIO.

ITerTpoMm KoJia, BIIMCAHOTO B TPUKYTHUK, € TOUKA MEPETUHY 0iCEKTPUC TPU-
KYTHUKA.

ITenTp KoJa, OMMMCAHOTO HABKOJIO TPUKYTHUKA, — TOUKA MEePETUHY CePeImH-
HUX MEePHeHINKYIAPIB IO CTOPiH AAHOTO TPUKYTHUKA.

CepedunHnuil nepnendukyaap 00 6idpiska — mpAMa, AKa IePIeHIUKYIAPHA
IO JAaHOTO BiApiska i MpPOXOoAUTH Uepes3 HMOoTo cepequHy.

IiameTp KoJia, ONMMMCAHOTO HABKOJO IPAMOKYTHOTO TPUKYTHUKA, JOPiBHIOE
ioro rimorenysai.

IiameTp KoJjia, BIIMCAHOTO B MPAMOKYTHHHN TPUKYTHUK 3 KaTeTaMu a i b ta
rinoTeHy3010 ¢, JopiBHIOE @ + b — c.

T'eomempuyune micye mouok — Ile MHOKMHA TOYOK, SKi MalOTh IIEBHY BJlac-
TUBiCTh.

T'eomeTpuyHUM MicIleM TOUOK, PiBHOBiAZaIeHUX Big KiHIIB Bigpiska, € cepe-
IUHHUH IePIeHANKYJIAP IILOTO0 Bimpiska. Wnerscs apo (pirypu ogHi€el MIOIIUHMA.

t A
A B l
o
B
T'eomeTpuune Mmicile TOUOK KyTa, piBHOBigmajdeHux Binx fioro ctopim, — 0i-

CeKTpuca Iboro Kyra.
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BianoeBiai

9.4cm; 6 cm; 10emi 18 em. 10. 8 em; 4 em; 4 emi 4 em. 11. 3 em; 6 cm;
6 cmi6 cm. 12. a) 36°; 72°; 108° i 144°. 13. Tak. 14. Hi. 18. (a + b —¢) : 2.
19. 60°; 120°; 60°; 120°. 21. Hi. 23. 3. 24. 110°; 100°; 90° i 60°. 26. 18 cm.
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51.1) 70°; 110°; 70°; 110°. 52. 69°; 111°; 69°; 111°. 53. 90°. 54. 45°; 135°; 45°;
135°. 55.58°;122°; 58°; 122°.57.6 cm; 10cm; 6 cmi 10 cm. 58. 16 cm; 8 cm; 16 cm
i8 cm. 59. 7 am. 65. 30 cm. 66. 5 cm; 12 em; b em; 12 em. 67. 22 ¢cm abo 26 cm.
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119. 65°. 121. 3 em i 9 em. 122, 1 : 3. 124. 9 cm. 125. 28 cm. 129. Pom0.
132. 24 cm. 133. 7Tcm. 142.1:2.144.1 -1, 2 - I1; 3 — B; 4 — B. 146. 34 cwm.
148. 107° a6o 43°. 163. 16 cm. 165. (a + b + ¢) : 2. 167. 77 cm. 168. d + d,.
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204. 60°; 120°; 60°; 120°. 205. 75°; 105°; 75°; 105°. 209. 80°; 80°; 20°. 210. 80°
i 130°. 212. 44 cm. 213. 34 cm. 214. 3 cm. 215. 2 cm. 216. 6 cm, 6 cm, 6 cwm,
15 cm. 217. 12 cm. 218. 24 cm. 220. 3 cm i 5 cm. 221. 4 e i 10 cm. 222, a) 27 cm
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246. 6 cm, 8 cm, 8 cm. 261. 1 : 5. 263. 60°. 265. 23°20” a6o 124°25". 266. 74°26".
267. 15°. 268. 18°; 36°; 144°; 126°. 269. 160°; 80°; 120°. 270. 45°; 52°30’;
82°30’. 271. 80°; 100°; 180°. 272. 30° i 150°. 273. 78°30”; 101°30”; 157°; 203°.
276. 52°; 62°; 66°. 277. 5, 71 8. 278. BrkasiBka. Po3risgubTe BUIIAAKM: a) XOP-
IV IapaJjejbHi; 0) xopau He mapajenbHi. 279. 40°; 40°; 100°. 280. 70° i 90°.
281. 90° i 40°. 282. 120° i 40°. 283. 67,5°. 287. 39 cm. 288. 1 : 3. 289. 150° abo
105°. 301. 100°1i 60°. 302. 12 cm; 16 cm; 24 cm. 303. 8 cm. 304. a) Tak; 6) Hi. 307.
12 cm. 308. 5 cm. 309. 6 cm. 311. 12 ecm. 312. 2,5 cm. 313. 1,5 cm. 314. 2 m. 315.
12r.316.8 cmi 28 cm. 317. 80 cm. 321.113°; 67°; 113°; 67°. 330. 6 cm. 332. 80°
i140°.333. 2cmi 6 cm. 334. 1 : 3. 335. 90°; 112°; 90°. 336. I1oza Tpameriero.
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391. 20°1i 35°. 394. 150° i 30°. 401. 6) 60 cm i 20 cm. 403. a) 12 cm; 6) 36 cm.
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456. Tax. 458. 36° 72°; 72°. 459. 1 : n. 460. 390 . 461. a) 72 ; 6) ble=n)
C
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2 |
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593. 16 M. 594. 50 M. 599. 50 cm. 602. 4 cm i 20,5 cm. 603. a) 5 cv; 2413 cm;
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608. Vn®+3m® . 609. 4 cm. 610. 2,8 cmi 10 cm. 611. 2r+/3 . 612. 3 cv abo 21 cm.
613. 144/3 cm. 614. 16 cm. 615. 14 cm. 616. 24 cm. 617. a) 3+/21 cm; 6) 55 cm.
618. ab:\a?+b? . 619. 12 cm. 620. 18(2++/3) cm. 622. 2:/13 . 634. 20V3 :3;
10v/3:3. 635. 15 cm. 637. 7,5 cm. 639. 2 : 1. 640. 60°. 641. a+/3:2. 642. 6 cv;
2410 cm; 6410 cm.643.16 cmi9cm. 645. av/2:2.647. 4,5:/5 ; 18:5 ; 9:/5 .



268 Hopatku

648. 1,75a i 0,25a. 649. 3,75 ¢yriB. 665. sinoczg; cosazé; tgoc—%,

sinBzi; cosBzi; th:i.670. a) sinéAzl; cos LA=— 24 ; tg LA—i
5 5 3 25 25"’ 24
sinLB=%; cosZB=L; tg43=ﬁ. 673. cosoc=§;tg0c=i. 677. i;
25 25 7 5 3 J5
L; 2. 678. csino; ccoso. 682. .n ; . 685. a) 1,8 cm; B) 6 cm.
NG sino tgoc
688. sinoczﬁ; cosoczﬁ; tgoa=2; ctgocz—. 689. 2bsing; bcosg;
5 5 2 2 2
. h . a-b
bsina. 692. — . 693. 2rsino ;2rcoso. 694. 2acoso . 696. ;
sin o 2cos0
a=b ; 60°; 90°; 6) 45°; 30°; 105°. 719. 45°1 135°.

720. 60°1120°. 721. 45° 1 135°. 722. 60°; 120°; 90°; 90°. 724. 30°; 30°; 120°.
728. 30°; 30°; 120°. 729. 30°; 30°; 120°. 730. 45°; 45°; 90°. 732. 6 cm, 8 cMm.

734. cosaz%; tgo= 221 757. 29,47 m. 758. 77,04 cm i 35,92 cm.

759.125,17 cm. 761. 14,6 cm. 762. 26,25 cm; 40,4°; 49,6°. 763. 39°. 764. 62,5°;
62,5° 55°. 765. 12,8 cm; 68,5°. 771. 25,9° 64,1°. 774. 34,9 cm. 776. 53°;

127°; 53°; 127°. 777. 73,7°; 16,3°; 163,7°; 106,3°. 780. d . 781. 54,3°.
2sin—
2
785, 2—¢ , b-a 1,
2sin o 2

811. 8; 9. 812. Tak. 814. Tak. 816. 60° i 210°; a(1+x/_) 820. 90°; 90°; 120°;

120°; 120°; a(2++/3). 825. Hi. 828. 6+5v2 ; 45°; 90°; 90°; 135° V13 ; /26 .
840. 60°; 80°; 40°. 841. 70°, 50° i 60°. 842. 8 cm. 843. 57°a60o 33°. 844. 60°; 90°;

90°; 120°. 845. a) ‘F “\f : B) “f .847. J4r*+a?:2.848. 2JR2 —r? .
849. /2 cm. 850. \F:z. 851. 6 cm. 852. 6 cv; 8 cm; 10 em; 12 M, 7 = 4 cMm.

853. 2) 108°; 3) 36°; 4) 72°. 854. 90°, 90°, 120°, 120°i 120°. 856. ? ; 120°.

o5

857. . 858. a) 3 cw; 6) 6,25 cm. 859. 13 cm. 860. 226 cv. 861. 65 cm.

862. p —r.866.1 - B; 2 - A; 3-T; 4 — B. 880. 8 m. 881. 25 m?. 883. 14 cwm.
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886. 32 cm?. 887. 2 : 1. 888. 6 cmi 9 cm. 889. 7Tcm i 8 cm. 892. 2 k8. of.
894. 4 : 25. 895. 168 cm2. 896. 48 m2. 898. 1 : 2. 899. 16 cm? abo 48 cm?.

900. 40 cm?. 902. 160 cm?. 903. 1200 cm?. 905. Y 4 pasu. 909. 44/37%.910. ac : 4.
911.m 2: 2. 912. a?b? : (a + b)2. 916. 90°. 924. 3; cm?abo 6% cm?, 925, 350 cm?.

926. 84 cm2. 927. 104/3 cm2. 929. 22,5 cm. 930. 192 cm?a6o 320 cm?. 931. 18 cm?.

933. a 2: 2. 934. 400V2 cm2. 935. 1590 cm2. 939. 32 cm2. 940. 24+/3 cm2.
941. 4,76 cm2. 942. 120 cm?. 943. 3500 cm?. 945. 54 cm?. 946. 90 cm?. 947. 120 m2.
948. 12 cm?. 949. 128 cm?. 950. 40 cm?. 951. 20 cm. 955. 348 cm2. 953. 56 cm?.

955. J2Q . 956. 1 3503 cm?. 957. 180 cm?. 958. 624 cm?. 959. 72 cm?.
960. 255 cm2. 961. 3383 cm2. 962. 202,8 cm?. 966. 10 cm; 10 cm; 2 e i 18 em.
967. 128 cv?. 968. 6 cv. 969. 156 cm2. 970. a2. 972. 480 cm2. 973. 576+/3 cm?.

974. 384 cm?. 991. a) 16 cm?; B) ¢2: 4. 992. 20 cm?. 994. 432 cm2. 998. a) 4% cM;

6) 9,6 cm. 999. 8 cv; 9,6 cv; 9,6 cm. 1000. 8 cv. 1001. 5,625 cm. 1002. 5 cv?.
1006. 20 cv. 1007. V3 cm2 1009. 10 xB. omx. 1010. 13 M2 a6o 7 w2
1011. 8(1++/3)m2 1012. 12 cm? 1013. 3V3R2. 1014. 1 cm a6o 4 cwm.
1015. 4,8 cm? i 7,2 ecm?. 1016. a) 24 xB. ox.; 6) 8 kB. ox. 1019. 15 cm?.
1020.1:2.1024.1: 4. 1025. 1 : 2. 1026. 8(2++/3) cm. 1027. 15 cv; 12,5 cm;
12,5 cm. S = 75 cm2. 2. 1176 cm2. 1029. 84 cm?. 1030. 2,25S. 1053. 0,75 a2.

1055. 0,5 a?. 1058. 30°. 1062. 30°. 1063. 54 m. 1072. acos%; asin%.

8r 4r?

2

1074. a) 46,3 cm?; 6) 71 cm2. 1075. . 1082. Yepes TouKy Bcepe-

sino  sino
IOUHI JaHOTO TPUKYTHUKA IIPOBEAiTh TPU BiApPidKuU, mapaJeibHi 100 CTOPOHAM.
1083. PosmicTiTh aBi TpameIrii BcepequHi KBagpara Tak, 1100 ix GiJbIi ocHO-
BU Jie)kaau Ha niaroHaJti kBaapata. 1084. loseniTs, 1mo KLEF — IpAMOKYT-

nuk. 1086. 2v2a . 1087. Armio O — uentp pomba, AO =a, OB =0b, OP = x,
0o AP - PC = a? — x?1 AB? — PB? = a? — x2. 1088. 30°. 1089. llosexnirs, 110
ZPKD=/PDK =30°. 1090. 90°. 1092. CrouaTKky moOyayiTe IPAMOKYTHUNI
TPUKYTHUK, V IKOTO OJAWH KaTeT JOPiBHIOE TaHOMY BipidKy, a IPUJIETJIUNA KYT
22,5°.1093. I[Io6ynyiiTe TDUKYTHUK 3a JaHUM BiJ[piBKOM i IPUJIETINMU KyTaMU
45°1i112,5°. 1094. IToxaxiTs, 1110 pagiyc BOMCAHOTO KoJa AopiBHIoe 1, i Bix-
KJIQAiTh Ha KaTeTaX BiJl BEPIIIMHY IIPSIMOTO KyTa TaKi Biipisku (AK pisHUIi ABOX
cropin). 1095. Ckopucraiitrech Teopemoio @aneca. 1096. IIposeniTs uepes Bep-
IIUHY JaHOoTo TPUKYTHUKA ABC nipsaMi, IeprneHaAuKyJAapHi 10 BucoT. Opep:rumMo
TPUKYTHUK, CEPEeIUHMU CTOPiH AKoro — A, B i C. 1097. 8 cm. Ckopucraiitech
BJIACTHUBIiCTIO cepenHboOl JiHil Tpamermii. 1102. 3 ABOX TaKUX I’ ITUKYTHUKIB
MOJKHA CKJIACTH INECTUKYTHUK, KOMKHa CTOPOHA AKOTO IlapajejbHa IPOTU-
JIeKHIN CTOPOHI i MOPiBHIOE ili, a TAKUHA IMIECTUKYTHUK — Qirypa mapkerHa.
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1103. Horenite, 1mo aAED =ACDK . 1104. HoBenits, mo aABK =aPCK =aPDA .

1105. Cropucraiitecs ToToskHicTIO sino=sin(180—o). 1106. IIposeniTs ce-
PEeIVHHUNA MePIeHIUKYJIAP OCHOBU TPUKYTHHKA i mOOyayiiTe BiApi3ok, IO OO-

. . 2 . . .
PiBHIOE TaHOI g menianu. 1107. Busaaure Mipy KyTa MisK JaHUMU CTOPOHAMIH.

1108. 3agaua Moike MaTu OBa Po3B’A3KU abo He MaTu xkoxmoro. 1109. Ilo-
KasKiTh, 1110 BUCOTU TaKuX Tpamneriii piBHi. 1110. IcHye TaKuii YOTUPUKYTHUK
"Heonykguii. 1111. IIposexiTey miaromasni KBazpaTa i JoBediTh PiBHiCTHL YOTH-

prox TpukyTHuUKiB. 1114. 30°. 1115. 1++/2 . 1117. He icaye. 1118. 8, 6 i 10.

2
1120. 5 3 aiktsa. 1123. Y crapux KUTaNChKUX IPAIAX PO3TIAAAABCA OJUH BUTIA-

IIOK, KOJIU IBi CTOPOHM KBajipaTa jJe:KaTh Ha KaTerax. [[Jid 11b0ro BUMIAAKY X = % .
1124. 4,8. 1125. Ilo6yayiiTe crioyaTKy SAKUN-HEOYAb OAWH TaKUN TPUKYTHUK
3 BepIIMHAMHU Ha ABOX CTOPOHAX AaHOro TpuKyTHuKa. 1127. loBeniTes cmouar-
Ky, III0 cyMa KBaJpaTiB AiaroHajell mapaJiejorpamMa JOPiBHIOE CyMi KBaapaTiB
ycix fioro cropin. 1128. 4,8. 1129. osenits, mo aHBA, ~aCAA, . 1130. Hexaii
O — cepenuna AC. Togi aAKAO ~aDPK, /KEP+ /KDP=/EKF+ /ZEKA =45°.
1131. 90°, 90°, 135° i 45°. 1133. Hexait y nABC AB =c¢, BC = a, AC = b,
ZC=90°, ZA=15°. CepequHHUN TEePNEHAUKYIAP TinmoTeHy3u nepetuHae AC
B Toulii K. Toxi BK = KA = 2a, CK = b — 2a. 3actocyiiTe Teopemy Ilidaropa mo
ABKC.1134. ab\/2 :(a+b). 1135. 12 cm i 8 cm. 1137. 84 cm. 1140. 70° i 110°.
1141. 64 cm. 1144. 64 cm. 1145. 12 cm. 1146. 12 cm. 1147. 48 cm. 1151. 9 cwm.
1152. 50 cm. 1154. 13 cm i 23 cm. 1155. 8 cm i 20 cm. 1156. 0,57 i 1,51.
1158.4 cm. 1160.111°1 124,5° a60 33°116,5°. 1161. 12 cm i 30 cm. 1163. 93 cwm.
1165.16 cmi 24 cm. 1166. 18 cm. 1168. 85,5 em; 28,5 cm; 101,5 em. 1169. 20 ecm

abo 18% cm. 1170. 22 cm. 1171, 7,2 cm. 1172, 9 cm. 1173. 6 cm. 1174. 6 cMm.

1177. 8 cv. 1179. 6 cv. 1180. 10 cm. 1182. Jm (m+n); Yn(m+n) . 1185. 6 cwm.

8v10
3

1186. 20 cm. 1187. 10 cm; 4v10 cm; 2413 cm. 1188. 3\/3 cMm i

CM.

1189. 7,5 cm. 1190. 16% cm i 25 em. 1192, 13 cm. 1195. 30°; 30°; 150°;

2 2
150°. 1197. L tgo. 1198. 2acos; 2asin®. 1199. oL, 4
4 2 2 sin o sin o
h2
1201, M ltgartgB) 00 a), 6) 54 cm. 1208. 8 cm?. 1209. 300 cm?.
2tgatgP

1211. 588 cm2. 1213. 2 : 1. 1214. 240 cm2. 1215. 80 cm?. 1218. 9,6 cm?.
1219. 216 cm?. 1221. 684 cm?. 1222. 72 cm?. 1224. 225 cm?. 1225. 864 cm?2.

1226. 4 cv; 8 em; 22 cm; 242 cm. 1227. 3242 cm? 1229. 5 cm i 15 cm.
1230. 5 cm. 1232. 294 cm2. 1235. 468 cm?; 37,44 cm; 23,4 cMm.
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