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WAHOBHI OAUMHAAUATUKNACHUKHU
U OANHAAUATUKIAACHULI!

Y 10 kjgaci Bu o3HalioOMHJINCS 31 B3a€MHHUM PO3TaIllyBaHHAM OCHOBHUX
diryp y mpocTopi, HABUMJINCS 3aCTOCOBYBATH BJIACTUBOCTI IapajieIbHOCTI Ta
MEePHEeHAUKYIAPHOCTI IPAMUX 1 IJIOIIMH A0 PO3B’A3yBaHHA 3a/au, HABUUJIU-
cs OyayBaTu 300paskeHHS IPOCTOPOBUX (Piryp Ha ILJIOIIMHI 3a JOIOMOTOIO ma-
pajeIbHOTO IIPOEKTYBAaHHSA, PO3B’A3yBajJM 3ajaui Ha OOUMCJIEHHS BimcraHel
i KyTriB y mpocTopi. O3HaiiomuBIIuCh i3 TeMo0 « KoopauHaTu, BEKTOPHU Ta reo-
METPUYHI IIePeTBOPEHHA Yy IIPOCTOPi», BU OTPUMAJIM HOBHI METOJ BUBUEHHSA
BJIACTUBOCTEN IIPOCTOPOBUX (Piryp.

Y 1mpoMy HaBUAJIbHOMY DPOIIi BU IIPOJOBYKYyBaTHMETe BUBYATH CTEpPeOMe-
Tpif0o — OAWMH i3 po3xaiiiB reomerpii. Mera 1bOTO HMiAPyYHWMKA — JOIMOMOTTH
BaM y IIbOMY. 3aCBOIOIOUYM CTEPEOMETPil0, B O3HAWOMUTECS 3 HOBUMHU TI€O-
METPUUYHUMHU IIOHATTAMHU 1 3aKOHOMipHOCTAMM, 0araTto 3 AKWUX JIOAW 31aB-
HA 3aCTOCOBYIOTh Y BUPOOHUUIll AifJBbHOCTiI, BUKOPUCTOBYIOTh B apXiTeKTypi,
YKHMBOIIVICY TOIIIO.

Y mporeci BUBUEHHs CTepeoMeTpPii B BAOCKOHAJIWTE HABUYKU JIOTIUYHOTO
MUCJIEHHSI, POBBUHETE IIPOCTOPOBY YABY, YMiHHS IIOAYMK! MOJEJNIOBATH HOBIi
reoMeTpuuHi (irypu i OymyBaTu iX 300pa’KeHHs, a TOJIOBHE — OBOJIOHIETE
CHCTEMOI0 MaTeMaTUYHUX 3HAHb, HABUYOK i YMiHb, 110 HEOOXiHI /JisT BUBUYEH-
HA IHMIUX MIKiIBHUX AUCIIUILIIH, IPOJAOBKEHHA HABUAHHA, a TAKOXK CTAHYTh
Y OpUToAi B MOBCAKIEHHOMY »KUTTi, ManOyTHIN MiAJIBHOCTI.

Bu mobGauuTe 3B’sI30K reomerpii 3 MUCTEIITBOM i, HAIeBHO, IOTOJUTECS
3 OYMKOIO TeHiaJbHOrO (ppaHIy3bKoro apxirtektopa XX crt. IIlapasa Egyapa
JIe Kop6ro3be, 110 HABKOJIUIIHII CBIiT € cBiTOM reomeTpii i cBoOiMU XyIOKHIMU
BPa’KEeHHAMMU JIIOAWHA 3000B’sizaHa came reometpii. Bu 3posymieTe cioBa BuU-
IaTHOrO (PpaHIy3bKOro MaTeMaTuka i ¢isocoda Biesa Ilackana: «Toro, xTo
BOJIOJIi€ TEOMETPi€l0, Il HayKa IIPOCYBa€ HACTLIBKU AAJIEKO, IO BiH BUABJIA-
€ThbCA 030POEHUM a0COJIOTHO HOBOIO CHJIOIO».

AK KOPUCTYBATUCA NIAPYYHUKOM

IligpyuyHuK Mae TPU PO3ALIM, KOMKHHUN i3 AKUX CKJAJAaeThCs 3 maparpa-
dis. ITaparpadu, Sk TpaBWJIO, MICTATH TaKi CTPYKTYpPHi OJOKH.

HoBigkoBi Ta6auii HaBeleHi Ha movyaTKy OijbImocTi maparpadis i Bmimry-
IOTh OCHOBHI O3HAUEHHA, OBHAKU Ta BJACTUBOCTI PO3TJIALYBAaHUX IOHATH TEMU,
CcHCTEMAaTH3AaI[il0 TEOPETUUYHOI'0 MaTepiaay Ta cnocobig dislbHocmi 3 UM MaTe-
piamom y dopmi cmerniaabHUX opieHmMupis i3 po3s’a3ysanHs 3ag80arbv. Pagumo
oIpaIioBaTH Ilefl MaTepiang y IepIIy 4epry, a BiKe IIicCJIsg IIbOT0 IepPexXOquTH
IO HACTYIHOTO OJIOKY.

ITosgscHeHHA 1 OOIPYHTYBAHHS MiCTATH NOKJIaJHe BUKJIAJAEHHS TEOPETUY-
HOTO Marepiany, HaBeJeHOTO B Tabiauiax. Take MOJaHHS HABYAJIBHOTO MaTe-
piany (cmouaTKy CTPYKTYPOBAHOTO y BUIJIAAI TaOJUIlb, a IIOTIM OIIMCAHOTO
leTaJIbHO) JO3BOJIUTH KOKHOMY 3 Bac BHMOMpATU CBill BJlacHUII piBeHBb O3HA-
MOMJIEHHS 3 OOI'PYHTYBAHHAM, OyAVIOUM BJIACHY OCBiTHIO TPa€KTOPiio.

IIpukaaau po3B’A3yBaHHA 3aJa4 O3HANOMJIATH BAaC i3 OCHOBHUMU ieAMU
11010 PO3B’A3YBaHHSA 3aJa4, JOIOMOXKYTh YCBIJOMHUTH i1 3aCBOITH CIIOCOOM miii
3 OCHOBHUMM! T'€OMETPUUYHUMU HOHATTAMU, HaOYTH HEOOXiTHUX HpeIMeTHUX
KoMIleTeHTHOCTeli. I[1s1 Toro mio6 BUMIJIUTHA OPi€HTOBHI OCHOBM MisJIbHOCTI




K KOpUCTYBATUCS MiAPYYHNKOM

3 po3B’sI3yBaHHs 3aBAaHb (3arajbHi OpieHTUPHU), ¥ IPUKJIagaX BJIacHe PO3B’ -
3aHHSA CYMPOBOKYETHCA KOMEHTAPSAMM, IO AOTMOMOMKYTH BaM CKJIACTH IIJIaH
pO3B’sI3yBaHHSA aHAJOTIUHUX 3aBAAaHb.

Po3p’a3anusa Komenrap
SK Mo)KkHaA 3ammcaTu PO3B’sA3AHHA SIK Mo:KHA MipKyBaTH IIig dac
3amaui. pos3B’aA3yBaHHA TaKoi 3amadi.

3a TaKoro IMOJaHHSA KOMEHTAp He 3aBarKa€ CIPUNIHATTIO OCHOBHOI ifei pos-
B’s3aHHA 3aBJaHb IIEBHOTO TUNIY ¥ Ja€ 3MOTY 3a MOTPEeOW OTPUMATHU AEeTATbHY
KOHCYJIbTAIlil0 II[OJ0 PO3B’sA3yBaHHA, AKA MIiCTUTHCA B KOMEHTapi.

3 MeTo B3aKpimieHHs, KOHTPOJIO i CAMOKOHTPOJIIO 3aCBOEHHSA HaBUAJb-
HOT'0 MaTepiajly HaOIPUKiHIII KOMKHOrO nmaparpada 3alpoIlloHOBAHO CUCTEMY 3a-
OuTaHb i BIpas.

3anuTaHHA 09 KOHTPOJI0 JOIMOMOKYTh BaM IPUTAAATU U OCMUCIUTU BU-
BUEHE, 3BEPHYTHU yBary Ha rojioBHe B maparpadi, OI[iHUTM piBeHb 3aCBOEHHSA
TEOPEeTUYHOTO MaTepiasy maparpada.

BnpaBu mogaHo 3a TphOMa PiBHAMU CKJIAJHOCTI:

¢ 3adaui cepedHb020 PiBHA MAIOTH IIO3HAUKY «O»;

¢ 3adaui docmamHbozo pieHs (Hemio CKJIAAHIINII) mogaHo 6e3 MO3HAUKMH;

* 3a0ayi 8UCOKO020 Di6HA MAIOTh MO3HAUKY «*».

Ho GiysbmrocTi BIpaB HANPUKIHII TiApyYHUKA HaBEIEeHO 8i0nosgidi.

Y pyoOpurti «BuABITH CBOI0 KOMIIETEHTHICTh» HaBENEHO 3aJadi MPaKTUU-
HOT'0O 3MiCTy Ta 3aBIaHHA, IO AJA OTPUMAaHHS PO3B’SA3KY BUMAaraloTh aHaJi3y,
ysarajJbHEeHHA, cUcTeMaTusallii HabyTux 3HaHb.

3BepHiITh TaKOK yBary Ha 3alIpPOIIOHOBAaHI B TeKcTi maparpadiB cyIpo-
BOMJKYBAJIbHI 3allMTaHHSA, I[0 CIOOHYKAIOTh OO0 OiJbII TIMOOKOTO CAMOCTiii-
HOTO OCMHCJIEHHS HABYAJLHOIO MaTepiajay, Ta 3aBIaHHSA, BUKOHAHHA SAKUX,
Ha HAIy JYMKY, CIPUATHMEe (OPMYBAHHIO TEBHUX IPEIMETHUX Ta KJIIOUOBUX
KommereHTHocTeli. I1i 3amuTaHHsA Ta 3aBAAaHHA MAalOTh BifIIOBiAHI ITO3HAUEHHS.

Marepianu pyopuk «Bimomocti 3 icropii», «BumatHi maremaTmkm» 10-
MOMOJKYTh BaM HOCJiIUTH PO3BUTOK TNeOMETPUYHOI HAYKMW Ta AiBHATUCA IIPO
IOCATHEHHSA BUIATHUX yYeHUX YKpaiHwu.

Iia Toro 100 HMigAPYyYHWK JOMOMIr BaM SKHAMWIIOBHIiIIe, paguMoO O3HAIIO-
MUTHUCA i3 CHCTEMOI0 YMOBHHUX ITO3HAUEHbB:

mikaBa iHpopmMmarliis abo Taka,

PY IOYaTOK OOI'PYHTYBAHHS 1
TBEPAKEHH; k'J AKY BapTo OOMipKyBaTH;
3aKiHUYeHHsA OOI'PYHTYBaHHS . .

@) PYHTY marepianu, moB’asaui 3 IKT;

TBEPI KEHHS;

N\,
P>  mouaToOk pO3B’ABAHHA 3amadi; 3aBJAHHS, 1[0 BIMATAIOTh CAMOCTIiMH-
(¢’) moro ompamosanus, cnpusAOTE aKTH-
W)

<| BsakiHueHHA pO3B’A3aHHA 3amadi; Bl3allll PO3yMOBOl A1AJBHOCTI;
IifAabHICTD, po3paxoBaHa Ha pPobOTy

2 . .
U 3alUTaHHA 0 YUYHIiB; B KOMAHNL.



Po3ain

1

MHOIOIrPAHHUKA

Y LLlbOMY PO34J1I BA:

>
>

vy

O3HAMOMMUTECS 3 MOHATTAM MHOIorpaHHOro KyTa | OO BNaCTUBOCTAMU;

AeTanbHilWe 03HAMOMMUTECH 3 MOHATTAM MHOFOFPaHHKKa, 3 MPU3MOIO,
30KpemMa napaneneninefom, nNipamMigoio, NPaBUNbHUMMN
MHOFOrpaHHMKaMM; PO3rnsHeTe IXHI OCHOBHI BNaCTVBOCTI;

HaB4lTEeCAd pO3B'ﬂ3yBaTI/I 3a4a4i, NoB'sA3aHI 3 MHOIorpaHHMKaMm,

3MOXKETEe YTOYHUTM NOHATTA FeEOMETPUYHOTO Tifla | NOro NOBEPXHI




ABOIrPAHHI M MHOIMOIMPAHHI KYTU
Tabruuys 1

[BorpaHHi M TpUrpaHHi KyTu

JABorpaHHUil KyT

[BorpaHHMit KyT — irypa, yrBopeHa ABOMAa
miBromuHamMu o i B 3i comiasHOXO MpsIMOXO C,)
o ix o0Me:Kye.

B Ilismromman o i B — rpami gBOrpaHHOrO
KyTa, a IpsaMa ¢ — pebpo ABOIPAHHOTO KyTa.

JIiHiifHMI KyT JBOTPAHHOIO KyTa

Armio ¢ — xnimifinuit Ky,
To 0°<@<180°

/ AMB — niHifiHUT KyT
(yLlec, v neperunae o mo mpomeHio MA,
Y neperunae [ mo mpomenio MB).

IIpakTuyHi cnmoco6u MOOYIXOBH JIiHITHOrO KyTa

S
i
B A B
A om
c
Mec, SO 1L on. ABC, OM 1 BC.
MA 1c (y rpani o) Toni SM 1 BC (3a TeopeMoO0 Ipo TpH
MB1lc (y rpaui B). MepIeHguKyaapu), L SMO — ninitinui

/L AMB — niHiiHWA. KyT IBOTpamHOTO KyTa mpu pedpi BC.



§ 1. [1BOrpaHHi 1 MHOTOrpaHHi KyTn

Tpurpansuii KyT

3akinyenna maba. 1

TpurpaHHMM KyToM SABC nasuBaetbes irypa,

[0 CKJAJA€EThCA 3 TPHhOX ILNIOCKUX KyTiB ASB,

BSC i ASC (axi He JsexaThb B OJHIN IIJIOIIWHI).
Baactupocri

1. |y<o+p Beanumua KOKHOI'O IJIOCKOTO KyTa

TPUTPAHHOTO KyTa MEHIIIa Bil CyMU BeJIUUYNH
IBOX iHIIMX HOTO IIJIOCKUX KYTiB.

2. |o+B+7<360° Cyma BeIMUMH yCiX ILIOCKHX
KYTiB TpHUrpaHHOro KyTa MeHIma Bigm 360°.

MOACHEHHA 1 OBI'PYHTYBAHHH

o [ABOrpaHHMM KyT

Is Kypcy reomerpii 10 Kjacy BamM BifomoO, 1110 0802pAHHUM
Kymom HasuBaeTbcs (Qirypa, yTBOpeHa JABOMAa IIiBIJIOIIUHAMU
Ta CIiJIBHOIO IPSIMOIO, IO IX oOMerkye (AuB. PUCYHOK y TabJ. 1).
ITiBnomymHaM HA3WMBAIOTHCA 2PAHAMU 0602PAHH020 KYyma, a TpdA-
Ma, 1110 iX o6MesKye, — pebpom d8ozparH0z0 kKyma. IHOAI NBOTpaH-
HUM KyTOM HA3WBAIOTh TAaKOXX 1 YaCTHUHY MPOCTOPY, OOMerKeHYy
TpPaHIMU ABOTPAaHHOTO KyTa. [LiomuHa, IeprueHIuKyJaapHa 10 pe-
Opa IBOTPAHHOTO KyTa, IIePeTHUHAE MOro rpaHi Mo ABOX HPOMEHAX
(puc. 1.1). Ky, yrBOpeHU# MU IPOMEHAMM, HABUBAETHC JIHIll-
HUM KYymom 06802pAHH020 KYyma. 3a Mipy ABOTPAHHOTO KyTa IIPHU-
UMaTh Mipy BifgmoBigHOTO WOMYy JiHiiHOTO KyTa. [[BOrpaHHWIA
KYT Ha3WBAETHCA NPAMUM, AKIIO HOTO0 JHINHUN KYyT € IPAMUM.

OcKisBbKY DPi3HI TJIOIIWHY, MEPIEeHAUKYJIAPHI A0 pedpa Ji-
HiiHOTO KyTa, mapajeibHi (puc. 1.2), To Bci JgimiiiHi KyTH OBO-
TPaHHOTO KyTa MOKHA CYMICTUTH HapajelbHUM IIepeHeCceHHSIM.
Otm:xe, BOHM JOPiBHIOIOTH OAWH ONHOMY, TOMY Mipa ABOTPaHHOTO
KyTa He 3aJeKUTh Big BMOOpPY JiHiHOrO KyTa.

SKIO MO3HAUYUTU BEJUUYMHY JiHIAHOrO KyTa JIBOTPAHHOTO
KyTa JiTepolo ¢, TO 3 O3HAUEeHHA BUILIMBAeE, 1o 0°<@<180°.

Kymom mixnc 06oma cyciOHimu 2pAHAMU MHO202DAHHUKA HAa-
3UBATHMEMO ABOTPAHHUHA KYT Mi’K BiIIOBiIHMMHU MiBILJIOIIUHAMU.

Hanpuxnaz, y npaMoxkyTHoMy napasenenineni ABCDA,B,C,D,
(puc. 1.3) xyr mixk rpanamu ABCD i BB,C,C mnpsamuii, ocKinib-
KU Bigmosimuumil simifinuit kyr ABB; popiBHOE 90° (mIomuHa
ABB, A, nepneHAuKyJIApHA A0 pebpa BC i nmepeTuHae BifgmoBigHi
nmiBmomuHEu 1o npomesax BA i BB, ortixe, KyT ABB;, — miHiii-
HUHA KyT IBOrpamHOro Kyra 3 peopom BC).

Ax y:xe Oyyo 3asHaueHo B miapyuHury aiada 10 xiaacy, aas
posB’A3yBaHHA 3aLadu i3 3aCTOCYBAaHHAM JiHIAHOTO KyTa He 3a-
BIKAM 3PYYHO KOPHCTYBATHCA MOr0o O3HAUEHHSAM. ToMy KOPHCHO
3HATH AedAKi mpakTuuHi cmocobu mobymoBu Jgimiinmx KyTiB. Ha-
rajgaeMo Ii crmocobu Ta iX OOr'PYHTYBaHHS.

i

Puc. 7.7

Puc. 7.2
DT CT
|
'qv : 51
|
|
|
|
I'D [
/J-______
A B
Puc. 7.3



Po3gin 1. MHororpaHHMKm

Cnoci6 1. SIkmio 3 Toukm M, y3saToi Ha peOpi ABOTPaHHO-
ro KyTa, IIPOBECTU B HOTO TrpaHAX NeprneHAuKyJaapu MA i MB
0 pedpa, TO KYT MiK IEepPHeHINUKYJIApPaAMU € JiHIiHHUM KyTOM
IBorpanHoro Kyra (puc. 1.4).
® 3a mobymoBoro MA1lc i MB.1lc, Tomi 3a 03HAKOIO IIep-
NeHIUKYJIAPHOCTI MpAMOI ¥ momuHM IomimHa MAB mepliieH- L
IUKYJISApHA O0 pebpa ¢ i mepermHae I'paHi ABOTPAHHOTO KyTa P B
mo mpomeHax MA i MB. Orxke, 3a o3HaueHHAM KyT AMB —
JiHifiHui KyT gBorpanHoro Kyra. O
Hanpurmaang, mob y OIpAMOKYTHOMY IapaJeelineni
ABCDA;B,C;D; (puc. 1.3) orpumaru JiHIAHUNE KyT ABOIPaHHO-
ro xKyra 3 peopom BC, mocTaTHLBO IIOMiTHUTH, 10 B rpaui ABCD Puc. 1.4
pebpo AB1 BC, a B rpari BB;C,C pebpo BB; L BC, orxe,
£ ABB;, — niHiiEHU#l KyT JBOTPaHHOTO KyTa ML IJIOIIMHAMU
ABCD i BB,C,C (i £ABB, =90° ak KyT npaMokyTHuKa ABBA,).

Cnoci6 2. dAxmio 3 Toukm S, IO JIEXKUTh Ha OJHIN i3 rpa-
Hell ABOTPaHHOTO KyTa, MPOBEAEHO MepueHAuKyaap SO mo itoro S
Ipyroi rpaHi, To 4y moOyAOBU BiAIIOBiZHOrO JIiHITHOTO KyTa I0-
CTAaTHBO 3 OCHOBH II[bOTO HepIeHAuKyasapa (Touku O) mIpoBecTu
NePHIeHAUKYJAP A0 pedpa MBOTPAHHOTO KyTa i CIOJYYUTH Bif-
pisxoM ozep:kaHy Ha pebpi TOUKY 3 TOUKOIO S.

® Hexaii samaHo IBOrpaHHHil KyT i3 pedbpom AB i rpamsa- B
vmu o i B (puc. 1.5). I3 Touku S e} npoBe[eHO MEPIEHANUKYIIAD
(SO La). Is Toukn O mpoBeZeMo B rpaHi O IEpPHEHIUKYJISAD o Sm
OM 1 AB i cnmonyuuMmo Touku S i M Bimpiskom. 3a TeopeMoio a
npo Tpu nepuneguxkyaapu SM 1 AB. Toxi 3 Touku M Ha pebpi A
MBOTPAHHOTO KyTa MPOBEJEHO B MOTO TpaHAX OBa MEPUEHIUKY-
asgpu go pebpa. OTike, K 0oOr'pyHTOBaHO B cmocobi 1, xkyr SMO Puc. 7.5
€ JiHITHUM KyTOM 3aJaHOro ABOrpaHHOro Kyra. O

3ayeaxcenna. Ilin wac sammcy pos3B’sd3aHb 3ajad, IIOB’SI3aHUX i3 IBO-
TPAaHHUMEU KyTaMU, pe3yJbTaT, OOI'PYHTOBAHUN y HPaKTUYHOMY citocobi 1,
MOJKHA BMKOPHCTOBYBATH SK BimoMuii omopHuii (axTt. Aje oOr'pyHTyBaH-
HA, HaBeJleHi B crtocobi 2, MOBOAUTHCA IIOBTOPIOBATU B PO3B’A3aHHI KOMKHOIL
3amadi, y SKOMYy BUKOPHCTOBYIOTH Ileii cmoci6 moOymoBu JIiHIHOTO KyTa.
(MosxkmBU# BapiaHT 3ammcy TAaKOTO OOT'DYHTYBaHHA HaBeAeHO B Tabu. 1.)

e TpurpaHHuMM i MHOrorpaHHUM KyTH

Posrmamemo Tpm mpomeni SA, SB, SC, 1m0 BUXOAATL 3 OOHiel
TOUKM S i He JieXKaTb B ONHIiN IIJIOIIMHI.

W3 OsHayeHHA. TpurpaHHMM KyToM SABC masuBaeThea dirypa, yTBO-
pena tpsoma miaockumu kyramu ASB, BSC i ASC (puc. 1.6).

IIi xyTu Ha3UBAIOTHCA 2PAHAMU MPUZPAHHO20 KYyma, a iXHi cTopo-
HU — peOpamu. CuinbHa BepIinHa S IIJIOCKUX KYTiB Ha3UBAETHCA 6€PULU-
HOW Mpuzpannozo kyma. [IBorpaHHi KyTu, yTBOPEHi 'paHAMYU TPUT'DAH-
HOTO KyTa, HasMBAIOTHCA 0B602DAHHUMU KYmMaMu MPUPAHHOZ0 KYma.

Inoni mpuepannum kKymom Ha3MBAIOTh TaKOXK 1 YaCTUHY IPOCTODPY,
obMerxkeHy I'paHAMU TPUTPAHHOTO KyTa. Toni TpurpaHHUU KyT MOYKHA
3aJaTy B TaKUl cIociob.




§ 1. [1BOrpaHHi 1 MHOTOrpaHHi KyTn

Puc. 7.7

Hexait sagano tpurkytauxk ABC y mio-
muHL O i Touka S mo3a Ii€l0 IJIOIIUHOIO
(puc. 1.7). dirypa B mpocTopi, yTBOpeHa
3 yciX TOUOK, IIf0 HaJe:KaTh IIpoMeHAM SM,
me touka M «mpobirae» IJIOCKUI TPUKYT-
HUK ABC, Ha3uBae€ThCA MPUZPAHHUM KYTOM.

Amnajoriuno (HOpMyJIIOIOTH O3HAYEHHS
MHoOrorpanHoro Kyta (puc. 1.8). 3asexHO
Bim umcia rpaHeidl MHOTOTPAHHI KyTU Ha3U-
BawoThcAa mpuezparnnumu (puc. 1.6), vomupu-
eparHumu (puc. 1.9) rTorro.

Hda miaocKuX KYyTiB TPUTPAHHOTO KyTa
BUKOHYETHCS HEPiBHICTb, aHAJIOTiuHa HepiB-
HOCTi TPUKYTHUKA.

Teopema 1.1. BeanuuHa KOKHOTO ILJIOC-
KOT0 KyTa TPUTPAHHOTO KyTa MeHIIa Bif
CyMM BeJUYMH JBOX iHIINX HOro IJoc-
KHX KYTiB.

® BegnuuHM MOJIOCKHUX KYTiB TpUTpaH-
Horo Kyra SABC mosnauumo OyKBamMu o,
i v (pumc. 1.10). Hexait L ASC=vy — Haii-
6impinuii i3 mux kytiB. Toxi mocraTHBO mdO-
BecTH, 1Mo Y <o +p.

Bigknaamemo B rpami ASC wyr ASD,
AKUN mgopiBHIoE KyTy ASB=0, i BubGepe-

Puc. 7.9

Mo Touku B i D raki, mo SB=SD. Toxai
NASB=AASD (3a mBOoMa CTOPOHAMH i Ky-
ToM Mik HuMu). Omixe, AB= AD. IlogoB:xu-
Mo Bimpisok AD mo mepetuny 3 mpomenem SC
y Tounti C i cnonyuunmo Touku B i C. Samuime-
MO HEPiBHICTh TPUKYTHUKA JJIsI TPUKYTHUKA
ABC: AC<AB+BC. 3sBincu AC-AB<BC.
VYpaxoByioun, mo AB=AD, oxep:Kyemo:
DC< BC.

Y mpurkyraukax SDC i SBC oxna cTopo-
Ha cuigbua (SC), SD=SB i DC< BC. ¥ 1bo-
My BUOAAKY TPOTU OiJBIIIOI CTOPOHU JIEKUTH
Oinmpiuii KyT i Tomy £ DSC< ./ BSC, To6TO
y—o<pP, omre, y<o+pB. O

Muororpanui
KyTH BU MOKe-
Te cIlocTepiraru,
aHaJrizyroun Gop-
MU pisHOMaHIT-
HUX CIIOPYZ.




Po3gin 1. MHororpaHHMKm

Teopema 1.2. Cyma BeIMUYMH yCiX ILTOCKUX KYTiB TpH-

TPaHHOTO KyTa MeHmA Bim 360°.

® BeawumHU TMJIOCKUX KYTiB Tpurpanuoro kyra SABC
nosHaunmo OykBamu o, P i y (pmec. 1.11). IIposememo
npoMiHb SA;, 10 AOIOBHIOE IPOMiHBE SA 10 mpAMOi, i po3-
rissHeMo Tpurpanuuii kyr SA;BC. HWoro mnocki Kytu mo-
piBaOOTE O, 180°—-f, 180°—7. 3a Teopemoro 1.1 maemo:
0. <(180°—P)+(180°—7). Toxi o+P+7y<360°. O

Puc. 7.77

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

Po3sB’a3zanaa

P I1o3HAYMMO BEJMUYMHY TPETHOI'O ILJIOCKOIO
KyTa yepe3 X. 3aluIeMo BJIACTUBOCTI, AKi 3a-
IOBOJIBHAIOTH IJIOCKI KYTH TPUTIPAHHOTO KyTa:

[x <120°+130°,
120°<130° +x,
130°<120° + x,
| x+120°+130° < 360°.

[x <250°,
x>-10°,
x>10°,

| x<110°.

Tomi

Orsxe, 10°<x<110°. <

3adaya 2

JBa miIocKi KyTu TpUrpamHOoro Kyra mopiBHioioTh 120° i 130°. ¥V axux
MesKaX JIeKUTh BeJIWUYMHA TPEeThOTr'o IJIOCKOr0o KyTa?

KomenTap

Hnsa omiHIOBAaHHA MEXX, Y AKUX MOXKe IIe-
pebyBaTy BeJIMUMHA TPETHOTO IIJIOCKOTO KyTa
TPUTPAHHOTO KyTa, BUKOPUCTOBYEMO Bigmo-
BigHI BJIaCTHMBOCTI:

1) seaununa KOMHO2ZO NAOCKOZO KYyma mpu-
2PAHH020 KYyma MeHua 6i0 cYymu 6eLUdUH
060x iHWUX 11020 NAOCKUX KYmMis;

2) cyma seauvun ycix niaockux kymie mpu-
2panH020 Kyma menwia 6i0 360°.
3pYyYHO BEJIMUYUHY TPETHOTO IIJIOCKOT0 KyTa

IIO3HAYUTY Yepes X i 3ammcaTu cucreMy odme-

JKeHb, KOPUCTYIOUNCh BaacTuBocTamu 1 i 2.

Ilnocki KyTu TpurpamHoOTro KyTa AOpiBHIOIOTE 45°, 45° i 60°. Ha cminb-
HOMY pebpi rpameii i3 piBHMMHU IIJIOCKMMH KyTaMHu Bif BepiimHu A Bif-

KJageHo Bimpisoxk AS sasmoB:xkkKum 10. 3HaiifiTek BigcTaHb Big Touku S
IO ILJIOIIMHU ILJIOCKOTO KyTa, o JopiBHIOE 60°.

Poss’azanuga

P Hexait y Tpurpansoro kyra ASKM
£/ SAK =/ SAM =45°, £ KAM =60° (puc. 1.12).
IIpoememo mnepunenguxyasp SO Lnoa. AKM,
i3 Toukm O TpoBemEeMO MHEePHEeHIUKYJIAPU IO
CTOPiH IJIOCKOTO KyTa:
OK 1L AK i OM 1 AM.
3a TeopeMoI0 IIPO0 TPU MEPIeHAUKYJIAPU
SK1AK i SM 1 AM.
OnepxryemMo: NASM =N\ ASK, TOIi
AM = AK i NAMO=/NAKO, oTxe,
£ OAM =/ OAK, To6TO Bifpisoxk AO € Gicek-
tpucoio kKyra KAM i £ OAM =30°.

Komenrap

SAK Bimomo, BifcTaHb Bif TOYKHM OO ILJIOIIH-
HU — IIe JOBKUWHA IIePIeHINKYJIApa, TPOBee-
HOTO 3 ITiel TOUKHY A0 ILIOMHU. ToMYy cIiouaTKy
Tpeba mpoBecTu nepreHAuKyJIAp SO 3 TouKu S
JI0 TIPOTHUJIEIKHOI I'paHi TPUTPAHHOTO KyTa.

IITo6 smaiiTu moBkmHy Biapiska SO, mo-
TPiOHO BUBHAUUTH PO3TAIIyBaHHS TOYKH O
BiTHOCHO CTOPiH BiAIOBiTHOTO IIJIOCKOTO KyTa.

Hna crIagadHsa ILIaHY OOYMCJIEeHHSA I0-
B:kuHN SO [JocTaTHLO BUOyIyBaTu JAHITIO-
KOK BIJIIOBIIHUX NOPAMOKYTHHUX TPUKYTHU-
KiB, MipKyiouu, HaOpUKJIAL, ¥ TaKUH cIOCi0.
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I3 mpamorkyTHOro TpuKyTHUKA SAM Mae- YpaxoByiouwn, 1110 Bigpiszok SA 3amaHo, Bin-
Mo: AM =SA-cosd5° =52 . pisok SO MoKHa 3HAUTH 3 MPAMOKYTHOTO TPH-
KyTHUKa SAQO, AKINO 3HAaTUMEMO Binpizox AO.

Iz mpamokyTHoro TpukyTHUKa AOM omep-
Ileit Bigpisoxk AO Mo:kHA 3HAUTHU 3 IPAMO-

JKY€EMO:
KyTHOTO TpuKyTHUKAa AOM 3a Bimpiskom AM
AO = AM zﬂ. (i xyrom OAM), a Bigpisok AM MoKHa 3HAa-
c0s30° 3 HTH 3 IPAMOKYTHOTO TPUKyTHuHKAa SAM (3a

I3 IPAMOKYTHOTO TPUKYTHHKA SAQ Maemo: , BIOMUME TilOTEHY3010 i TOCTPUM KYTOM).

SO =+84%-A0% =

2
= 102 - 10\/5 - 100_@_2
NE) \ 3 s

. . 0
Bidnosios. T <
3
Puc. 7.72
3ayeaxcenns. Y3araabHIOIOUN MipKyBaHHs, HaBeleHi B pO3B’sA3aHHI 3a-
Jadi 2, oflepsKyeMO KOPUCHUI BUCHOBOK: AKU,0 6 MPUZPAHHO20 Kyma 06a
naocki kymu dopiénrooms 00un 00HOMY, MO ix CninibHe pedpo npoexmy-
emuvca (OPMOZOHANLLHO) HA NPAMY, WO Mmicmumb GiceKmpucy mpemvpozo
na0cK0z0 Kyma.
3adaua 3* Besnunuu miockux KyTiB Tpurpanuoro Kyra SABC mopiBHIOIOTH O, [
(meopema i v (puc. 1.13). 3ualifiTh BeIUYUHY () ABOTPAHHOTO KyTa 3 pebpom SA.
KocuHyciB)
Posp’a3anna KomenTap
P Bigxmamemo Bix Bepmuun S Ha pebpi SA Bimpisox Ockinvku 6 ymosi uyiei 3adaui

SA=1. ¥V rpauax, I10 OPOXONATh uepe3 pedpo SA, | Ha o0uuc/leHHs He 3a0aH0 HHO0OH020
mpoBegemo AB1SA i ACLSA (rouku B i C Hase- | 3 6idpiskie, mo 0.4 ii po36’A3Yy8aHHA
sKaTh pebpaM TpurpanuHoro Kyra — puc. 1.13). Toxmi ' 3pyuHo 88ecmu Hegidomuil 8i0pi3oK.

/£ BAC — JiHiiHM# KyT [ABOrPAHHOI'O KyTa 3 pe- VYpaxoByroumn, IO IIiJ Yac pos-

opom SA, T06TO0 £/ BAC=¢. 3a ymoBOol0 /BSC=0, ' B’A3yBaHHA 3aJadi JOBOAUTHLCA BU-

/ASC=B i LASB=y. KOHYBaTH JeIo I'POMi3gki obuwnc-
3acTocyeMO TeopeMy KOCHHYCIB IO TPUKYTHHKIB ' JIeHHS, MOOIIiJBHO IIell HeBigomMui

ABC i BSC. BipidOK MNPUAHATHA 3a OJUHUILIO
I3 TpuxkyrauKa ABC Oomep:KyeMo: IOBYKWHU.

BC%=AC? + AB® -2AC- AB-cos .
I3 Tpurkyrauka BSC onmep:KyeMo:
BC?=S8C?+SB?—-2SC-SB-coso..

ITpupiBHsIEMO mIpaBi YacTUHU OTPUMAHUX PiBHO-
CTel:

AC?+ AB® —2AC-AB-cos@=
=SC?+SB2%-2SC-SB-coso.

Puc. 7.713
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Posp’azanna
Toni

cosa=—(SC? - AC? + SB? — AB? +2AC- AB-coso).
25C-SB

Tpurkyruuku ASC i ASB npAMOKYTHi, TOMY
SC?-AC?=SA? i SB®-AB®=SA%.
OnepixyeMo:
1
coso=————(28A% +24C- AB-cosg)= 2= 4 T2 22 ¢
2SC-SB SC SB SC SB

YpaxoByoun o SA—cosB SA—cos AC—sinB AB—sin
PazoByiofit, T “ge " SB " se "’ SB "

Maemo: coso. = cosfcosy+sinfBsinycose.

. COS (Ol —CcospPcos
3Bigcu cos@Q= Peosy . <

sinfBsiny

3ayeaxncenna. OTpuMaHul pe3yJIbTaT YacTO HA3MBAIOTh MeEOpPeMol Ko-
CUuHYCi8 0as MPUzpaHH020 Kyma U 3alUCYIOTh Yy BUTJIALL, 3PYUYHOMY MAJSA
3amaM’ STOBYBAHHS:

coso = cosPcosy+sinfsinycos |

Je 0 — ILIOCKHUH! KYT, IPOTHJIEKHUN ABOTPDAHHOMY KYTY .

Ocramua ¢opmysa oOI'PYHTOBaAHA [JIs BUIIAAKY, KOJU ILJIOCKI KyTH o,
B i y rocrpi. MosxHa mokasaTu, 1mo GopMyJa 3aJHUIIAETHCA IPABUILHOIO
i pis BUmAAKy, KOJM IIi KYyTH OYAYTHh IPAMUMHU a00 TYIIMU.

@ MepeKoHalTecA B LUbOMY CAMOCTiMHO.

Takosxk 3asHaummo, mo Koaum @=90°, to popmysa HabyBae BUTIALY
coso = cosPcosy. Inakmre Kaxyun, AKwo0 00uH i3 0802pAHHUX KYMié mpu-
2PAHHO020 KYyma npamuil, mo KOCUHYC NPOMULEHHO020 NJIAOCK020 Kyma 0o-
pisHioe 006ymKy KOCuHycié 060x iHWuUX 11020 NJAOCKUX KYMIia.

1. IlosAcHiITHL 3MiCT HOHATH:
1) mBOTpaHHUH KyT; 2) TPUTPAHHUN KYT; 3) MHOTOTPAHHUN KYT.
HagBiTh esleMeHTH IUX KYTiB.

2. TIloAcHiTH, SK BM3HAUAIOTH JiHifiHNI KyT ABOrpaHHOTO KyTa. JoBeiTh,
110 Mipa ABOTPAHHOTO KyTa He 3aJeKUTh Big BuOOpy JiHiliHOTO KyTa.

3. TIloACHiITH, KODPHCTYIOUHChL MOJEJLII0 JBOTPAHHOTO KyTa, K MOKHA
MPaKTUYHO MOOyAyBaTHU JiHIHHUN KyT ABOTPAHHOTO KyTa.

4. CoopmymioiiTe BIACTUBOCTI IIOCKMX KYyTiB TPUI'PAHHOIO KYTAa.

5.% DoBexiTh BIACTHMBOCTI IJIOCKUX KYTiB TPUTPAHHOTO KYyTa.

3anumaHHg

1.1.° Yu icHye TpurpaHHU KyT i3 IJIOCKHMM KyTaMMH:
1) 100°, 130°, 20°; 2) 70°, 50°, 20°;
3) 100°, 140°, 120°;, 4) 70°, 75°, 150°?

1.2.° [Ia mIOCKi KyTH TPUTPaHHOTO KyTa AopiBHIOITHL 60° i 80°. ¥V axkux
Me’Kax JIeKUTH BeJIMUYMHA TPETHhOTO ILJIOCKOTOo KyTa?

Bnpabu
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1.3.
1.4.°

1.5.°
1.6.
1.7.*

1.8.
1.9.
1.10.

1.13.*
1.14.*

1.15.*

1.16.*

1.17.*

1.18.*

1.19.*

1.20.

HoBenmiTh, 1110 BeaWuYmMHA OYAB-AKOTO IIJIOCKOTO KyTa TPUTPAHHOTO
KyTa OijbIla 3a PiSHUINIO BEJWUYUH ABOX iHINMNX HOr0 MJIOCKUX KYTiB.
HaseniTe mpukaagm BiloMux BaM MHOTOTPAHHUKIB, I'paHi AKUX, me-
peTMHAUYNCh Y BEPIIUHi, YTBOPIOIOTH:

1) TpurpaHHUN KyT; 2) YOTUPUTPAHHUN KyT; 3) I’ ATUTPAHHUI KYT.
VYei nmocki KyTu TpUTrpaHHOTO KyTa OpaMi. SHAWAITH BeIUUYNHU IBO-
TPAaHHUX KYTiB IILOTO TPUTPAHHOTO KYyTa.

HoBeniTsh, 110 KOJU ABa IJIOCKI KyTW TPUTPAHHOTO KyTa IIPAMi, TO
i mpoTuaexkHi iM ABOTPaHHI KyTH IIpAMi.

HoBeniTs, 1110 KOJM OBa IJIOCKI KyTU TPUTPAHHOTO KyTa JOPiBHIOIOTH
OJIH OJTHOMY, TO i IPOTUJIEKHI IM JIBOTPaHHI KYyTH JOPiBHIOIOTH OAUH
onaomy. ChopmynaroiiTe i moBemiTh oOepHEHE TBEPAMKEHH.

Ilnocki KyTu TpUrpaHHOTO KyTa AOpPiBHIOIOTE 45°, 45° 1 60°. 3HaiigiTh
BEJIMYMHY KyTa MidK IJIOIIIUHAMY IJIOCKUX KYTiB, III0 JOPiBHIOIOTH 45°.
IBa IJI0CKi KyTH TPUTPAHHOIO KyTa JOPiBHIOIOTH IO 45°; IBOrpamHUi
KYT Mi’K HUMU OpAMUA. SHAUIITH TPETidl MJIOCKUUN KYT.

IIBa IJIOCKI KyTH TPUTPAaHHOIO KyTa HOpPiBHIOIOTH mo 60°, a Tperiii — 90°.
3HAWAITh KYyT Haxwmiay pebpa, MIPOTUJIEKHOTO IIPAMOMY IIJIOCKOMY
KYTY, IO IJIOIMHU I[HOTO KyTa.

IInocki KyTu TpurpaHHoro Kyra gopisuHooTs 60°, 60° i 90°. Ha iioro
pebpax Big Bepmmuu O Bigkjaameso piBui Bigpisku OA, OB, OC.
3HaAWAITh ABOTPAHHUI KYT MisK IIJIOIIIMHOIO, IO MiCTUTh IJIOCKUN
Kyt 90°, i mromuuoo ABC.

KoxHuii mIJI0CKUA KyT TPUrpaHHOTO KyTa mopiBHioe 60°. Ha ommomy
3 iioro pebep IMO3HAYEHO TOUKY Ha BiacTami 4 ¢cM BiJ BepIImHHU KyTa.
3HaWgiTh BifcTaHb Bif Ii€l TOUKM OO IIPOTUJIEKHOI I'paHi.

3HaligiTh TeOMeTPHUYHE Miclle BHYTPIIIHIX TOYOK TPUTI'PAHHOTO KyTa,
piBHOBigmaeHUX BiJ HOTO I'paHei.

3HalgiTh TreOMeTPUYHE Miclle BHYTPIlIHIX TOYOK TPUTI'PAHHOTO KyTa,
piBHOBigmaseHuX Bixg oro pebep.

HoBemiTs, 110 TPU MJIOIIHUHU, AKI IPOXOIATH 4yepe3 OiceKTpucu rpa-
Hell TPUrpaHHOTO KyTa W NepIeHAUKYJAPHI [0 WX T'paHel, Iepe-
TUHAIOTHCA II0 ONHIN IMPAIMIii.

HoBeniTs, 1110 TPU TJIOIIMHU, AKi IPOXOAATH uyepes pedpa TpuUrpaH-
HOTO KyTa II uepes3 OiceKTpucu HOro IPOTUJIECKHUX I'paHeill, mepeTu-
HAIOTHCA II0 OJHINA IPAMii.

HoBemiTs, 1110 OyAbL-AKUHA TPUTPAHHUN KYT MOYKHA IMEPETHYTHU ILJIOIHI-
HOIO TaK, II[0 B Ilepepidi yTBOPUTHCA NPABUJIBHUNU TPUKYTHUK.
HoBenits, 110 OGiceKTpHCH ABOX ILJIOCKHMX KYTiB TPUIPAHHOIO KyTa
i OicekTpmca KyTa, CYMi’KHOTO 3 TPETiM IJIOCKUM KYTOM, JIeKaTh
B OJHIiNM TJIOIIMHI.

BukopucToByooun TeopemMy KOCUHYCIiB IJi TPUT'PDAHHOTO KyTa, HOBe-
IiTHL meopemy cuHycié 0as MpPuzpaHH0z0 Kyma: AJAS 3aJaHOTO TPH-
TPAHHOTO KYTa BiTHOIIEHHS CHUHYCAa TBOTPAHHOTO KyTa 0 CHHYyCA
MPOTUJIESKHOTO IOMY IIJIOCKOTO KyTa € BEJIMYMHOI0 CTAJIOIO.

Bu1ABiTb CBOO KOMMETEHTHICTb

HasBiThb, MozmemamMm  aKux @GparMeHTiB OTOUyiouux OO0 €KTiB €:
1) nBorpamHUil KyT; 2) TPUTPAHHUU KYT; 3) YOTUPUTPAHHUU KYT;
4) m’arurpanuauii KyT. OGr'pyHTYIiTe CBOIO BiAIIOBinb.




MHOIOrPAHHUK | MOr0 EJIEMEHTU. MPU3MA

Tabauus 2

O3HaueHHd I OCHOBHI IIOHATTI

MNpu3molo Ha3uWBa€eThCId MHOIOTPaHHUK,
E D yTBOpeHI/Iﬁ ABOMA IIJIOCKMMHM MHOI'O-
KyTHUKAMM, IO JIeKATh Yy Pi3HUX ILJIO-
ImuHax i CYMiIIIaIOTLCH nmapaJsieJbHUM

A R . .
T c, IepeHeceHHAM, i Bcima Bigpiskamm, aki
E, D, CIIOJIYYAIOTh BiMOBiTHI TOUKM IIUX MHO-
TOKYTHUKIB.
A, ABCDE i A,B,C,D,E, — ocHosu npusmu.
c
A 1 AA;; BB;; ... — 0iuni peOpa.
c ABB,A;; BCCB;; ... — 0iuni zpani.
2 AD; — Odiaeonanv npusmu (BiApisok,
IO CIOJIyYa€ ABi BEPIIMHU OPUIMHU, AKi
A ¢ He HajeXaTb OJNHIN I'paHi).
Bucota npuMsMM — BigcTaHb MidK IJIO-
B I[MHAMH i1 OCHOB i caM HepIeHIuKYyJIaAp.
A/M L un. ABCDE; A{M =H — Bucora.
BaactuBocri
1. OcroBu mpusmu piBHI. ABCDE = A,B,C,D,E,
2. OcHOBU IpU3MH JeXaTh y HapajeJbHuxX Imio- 1mwi. ABCDE | nn.A;B,C,D,E,
IIUHAX.
3. Biuni pebpa mpuamMu mapajesbHi i piBHi. AA,||BB, |ICC; ...
AA,=BB,=CC,; = ...
4. BiuHi rpaHi npusMu € mapaJjejgorpaMaMmu. ABB, A, — mnapaJeyorpam,

BCC,B; — mapaejiorpam, ...

5. Ilmoma 6iuHOI MOBEepXHI HMOXMJIOI HPU3MHU H0- Sy, =P AA
piBHIOE [OOYTKY I€puUMeTpa IMepPIeHIUuKYJIap-

HOTO IIepepisy IpuUsMU Ha [TOBKUHY OiYHOTO

mepep

(Ssiqn =SupBa, T SBee,B, T TS arEA, )

pe6pa. SHOBH = Sﬁqu + 2S00H
NMpAaMa npusma
H? D1
IIpusma HasuBaeThCA NPAMON, AKIIO Il
a B - D 0iuHi peOpa MepPIEeHTUKYIAPHI 1O OCHOB.

AA, L un. ABCD, BB, L un.ABCD, ...




§ 2. MHOrorpaHHuK i noro enemeHTu. MNprama

3axinyenHna maba. 2

Baacrusocri

1. Bucora npsamoi mpusmu gopiBHIOE Oiunomy peopy. H =AA,=BB;= ...
2. Biumi rpaHi npamol mpusmMu € HOpAMOKYTHH- ABB;A; — OPAMOKYTHUK,
KaMu. BCC,B, — UpAMOKYTHUK, ...

3. Ilnoma 6iuHOI MOBepXHiI HmpAMOI NPUBMHU JO- Sy = Py - A4,
piBHIOE JOOYTKY IepuMeTpa OCHOBM Ha BUCOTY g =S.. +28
. TIOBH 6iun OCH
mpu3Mu, TOOTO Ha AOBKUHY OiuHOrO pedpa.

lNpaBunbHa npu3mMa

IIpava mpusMa Ha3HBAETHCA MPABUJILHOLO,
AKIIO TI OCHOBU € MPaBUJIHbHUMHM MHOTOKYTHHKAMMU.

A
[} [} |
! | |
[}
| | | |
| | | | S
| | | | |
| | | | |
| | | | |
I ) S | I ——-—-4
—————— - R S e / \ , N
/ / \ Vs N
/
\/ , \/
TPUKYTHA YOTUPUKYTHAaA H,HTI/IKyTHa InIeCTuUKyTHa
NOACHEHHA M OBI'PYHTYBAHHA
o MHOFOFpaHHMK 1 MUOFO eJIeMEeHTMU. OI'IyKJTI MHOrorpaHH"Ku BepHIInHa

fAx Oyso 3asHauveHo B migpyuHuky mas 10 Kiacy, geaki ¢i-
rypH, PO3IJISHYTI B Kypci crepeoMeTpii, Ha3UBaIOThCA misamu”.
Haouno reomeTpuyHe Tijio MOMKHA YABUTU CO0i AK YACTUHY ITPO-
cTOpy, 3adHATY (ismuyHUM TisoM i oOMe)KkeHy moBepxHer. Ha-
OPUKJIAL, TOBEPXHA KYJi — cghepa — CKJIATAETHCA 3 YCiX TOUOK
IPOCTOPY, BigmaseHWX Binm omHiel TOUKM — yeHmpa — Ha Bif-
cTaHb, AKa nopiBHIoe paniycy. Ila moBepxHa obmerxkye Ky.iio,
IO CKJIAAEThCA 3 YCiX TOUOK IIPOCTOPY, AKi BimmaneHi Bim om-
Hiel TOUKM — ueHmpa — Ha BifcraHb, He OiJbIINy 3a paniyc.

Bigomi Bam Ky0, mapaJesemninen, mpusma i mipaMmiga € MHO-
rorpaHHuKamMu. M H0202paHHUK — Ie TaKe Tijlo, ITIOBePXHA AKO-
TO CKJIAJAETHCA 31 CKIHUEHHOTO YMCJja MJIOCKNX MHOTOKYTHUKIB
(puc. 2.1, 2.2, 2.3).

MuororpanHUK Ha3UBAETHCA ONYKJIUM, IKIITO BiH PO3TAIIIO-
BaHMUU 10 OAWH 0iK BiJ] MJIOIMUHYU KOYKHOTO IIJIOCKOTO MHOTOKYT-
HUKa Ha iioro moBepxHi. Hampukiaazn, Ky0 — OONYKJIUN MHOTO- ,
rpasEuK. HeonmykJaIuii MHOTOTPAHHUK 300paskeHO Ha puc. 2.2. ’

pebpo

Puc. 2.7

(VR
|
|
|
|
!
|
|
|
}
|

ok magHiIe TOHATTS FeOMeTPUYHOrO Tifa i fforo moBepxHi poara-
HyTOB § 9. Puc. 2.2
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KoxkHuil mJI0CKWMIT MHOTOKYTHUK, i3 SAKUX CKJIAIAETHCA IIO- D C
BEePXHS MHOTOTPAHHUKA, HA3UBAETHCSA 2ZPAHHI0 MHO202DAHHUKA.
I'paHi OomyKJ0ro MHOIOrpaHHHKA € MJIOCKUMHU OIYKJHNMH MHOI'O-
KyTHuKamMu. CTOpOHHM TrpaHeil Ha3sWBAIOTHCA peOpamu MHOZ0ZPDAH- A,
HUKQ, a BEPIIUHU — BePUUHAMU MHOZ0ZDAHHUKA.

IToscuumo ckasaHe Ha mpukJaani Kyoa (puc. 2.3). Kyo — e D c
OIYKJINI MHOTOTDAHHUK. JIOr0 IOBEPXHA CKJIALAETHCA 3 IIECTH %
kBagparis: ABCD, ABB;A,;, ... , aki e rpanamu Kyb6a. PeGpa 4
kyba — cropoHH nux kBagparis: AB, BC, BB, ... . Bepmunamnu A B
kyba € BepmuHHN KBajparis: A, B, C, D, A,, B;, C;, D,. ¥ kyba
IIicTh T'paHeli, ABAHAAIATHL pedep i BiciM BepIIuH.

——— |- -

Puc. 2.3

SAxio moBepxHI0 Kyba (abo iHIIIOrO MHO-
TOorpaHHWKA) pPo3pisaTm IO MIEKiJTbKOX MOTro
pebpax i posKJiacTH Ha ILJIOIIUHI, TO OJePIKU-
MO PO3TOPTKY IOr0 Ky0a (MHOTOIDAHHUKA).
Imakmie Kamydu, po3zopmKoO0 MHO20ZPAH-
HUKaQ Ha3sWBAETbCA 00’€THAHHA CKiHYEHHOTO
ypcJia MHOTOKYTHUKIB, IO BiAIIOBiZHO mO-
PiBHIOIOTH T'PaHAM I[LOTO MHOTOTPAHHUKA.
IIpu mboMy BKas3yioThb, AKi CTOPOHHM I Bep-
IMIUHY MHOTOKYTHUKIB 300pasKyioTh Ti cami

pebpa ¥ BepIIMHU 3aJaHOTO MHOTOTPAaHHUKA
A TOMY TOBUHHI CKJIEIOBATHUCS OJIHE 3 OJHUM.
(CkyieroBaHHA ABOX BifPi8KiB — PpiBHUX CTO-
PiH MHOTOKYTHMKIiB PO3TOPTKYW O3HAYAE BCTAa-
HOBJIEHHS MiK IXHIMH ToOuKaMHu TaKol BiJIIo-
BimHocCTi, 3a AKOi 30epiraeTbca BificTaHb MiK
IOBOMAa OOBiIbHUMM TOUYKaMM, a BiZImoBigHI
TOUKHN BifpPi3KiB OTOTOXKHIOIOTHL, TOOTO BBa-
JKaIOTh i1X ONHi€I0 TOUYKOIO PO3TOPTKH, OTKE,
OHi€I0 TOYKOIO 3aJaHOT0 MHOTOTPAHHUKA.)

IToBepxXHIO OZHOTO MHOTOTPAHHMKA MOXKHA POSTOPHYTU IIO-

] pisaomy. Hanpukian, Ha puc. 2.4 mokasaHo IesIKi po3ropTKU Kyoa.
Haragaemo, 110 naowa nogsepxhni mHozozpanHukKa — Iie cyMa
IJIOIN ycix Poro rpaHeii. BoHa DOpiBHIOE ILJIOII PO3TOPTKHU 3a-
AJaHOI'0O MHOTOI'paHHUEKA.
IIpoctum MHOrOrpaHHWMKaAM — MOpW3MaM i mipamigam, AKi

OyAyTh OCHOBHHMM O0’€KTaMM HAIIIOT'O BUBUYEHHS B I[bOMY PO3.Ii-
i, — MU maMo O3HaUYeHHs, IO, IO CYTi, He BUKOPUCTOBYIOTH IIO-
HATTA Tina. Posraamatrumemo reomMeTpuduHi (Girypum, BusHaAUaAOUU
BCi TOUKM HIPOCTOPY, IIO iM HajJe:KaThb. IIOHATTA reoMeTpUuUHOro
TijIa i IOr0 MOBEPXHi B 3araJibHOMY BUMOAAKY PO3TJIAHEMO MisHiIe.

Puc. 2.4

@ Teopema Ennepa

IlikaBy TeopeMy IIpO CHiBBiTHOIIIEHHA
MijK uwmcJOoM TpaHel, pebep i BepmimH MHO-
rorpamuuka noBiB y 1752 p. Jleomapa Eiinep.

TeopeMa 2.1 (TeopeMa Eimnepa). dasa
OyAb-SIKOTO OIIYKJIOT0 MHOTOTPaHHHKA
Mae Micie piBHiCTH

B+I'-P=2, 1)
me I' — uwmeno rpamneii, P — uucao pe-
0ep, B — uuci0 BepiiuH 3aJaHOT0 MHO-

TOrpaHHHKA.

® Hexaii 3aaH0 NOBiJILHMI MHOTOTI'DAH-
HuK ABCD... (puc. 2.5), axkuii mae I' rpaneii,
P peGep i B BepiuH.

Y ABUMO, 1110 TOBEPXHA I[LOTO MHOTOTPAaH-
HUKa 3po0JieHa 3 eJIaCTUYHOTO MaTepiay.
Bunyunmo (Bupiskemo) ogHy 3 IioTo rpaHei,
Hanpukigan, ABCD, a moBepxHIO, IO 3aJu-
IIUJIACS, POSTATHEMO Ha IIonuHi. Ogep:KuMo
citky (puc. 2.6), mo wmicrute I'1=I'-1
MHOTOKYTHUK (ZaJii Ha3uBaTUMeMO I[i MHOTO-
KYTHUKU TpaHamMu), B Bepmun i P pebep.

HoBenemo, m1o s Itiei CiTKU BUKOHY-
€ThCS CITiBBiTHOIIIEHHS

B+T,-P=1. 2)

(ITe #t osmavaTuMme, IO AJA BUXiTHOTO
MHOTOTPaHHUKA Oylae CcIpaBeIJIuBUM He00-
xigHe cmiBBigmomrenusa (1).)
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B c
g ¢
P
ﬁ? D7
A D
Puc. 2.5 Puc. 2.6 Puc. 2.7

IToxasxkemo, 110 cmiBBigHOIIeHHs (2) He 3MIHUTBCS, AKIIO
B AKOMY-HeOyAb MHOIOKYTHMKY CITKM IIPOBECTH [JiaroHajb.
CuopaBgi, micasa mpoBemeHHs Taxkoi miaroHasuai B citmi (puc. 2.7)
6yne B Bepmun, P+1 pebep i I'; +1 rpass, oT:Ke, 0oJep:KyeMoO:

B+ (1"1 + 1) - (P + 1) =B +T'; — P. BukopucroByouu 1110 BJIaCTUBICTS,
IpOBeNeMO B CiTIli miaromaJi, 110 po30MBaOTh MHOTOKYTHUKY, IKi P
MiCTATBCA B Hill, HA TPUKYTHUKH (puc. 2.8), i ajma orpumaHoi cit-
KU TOKayKeMo, IO CIiBBigHOIIeHHS (2) BUKOHYEThCA. /I IIHOTO a~_D
MOCJIiTOBHO BUJIyJYaTHMMEMO B30BHIIIHI pebpa CiTKM, 3MEHIIYUMn
B Hi#l KibKiCcTh TPUKYTHUKIB. IIpyu MbOMY MOKJIVBi ABa BUIIAIKN:
1) pna BuiydeHHs, Hanpukiaan, TpukytHuka BCC; Ha puc. 2.8 Puc. 2.8
moTpioHo mpuOpaTu oxHe 30BHiIIHE pedpo BC (muB. pesyabTar

Ha puc. 2.9); 2) mo6 BusryunuTu norim TpukytHuk DCC; (puc. 2.9), B C
HeoOximHO mpmOpary B)ke ABa 30BHiMmHIX pebpa — DC i CC,.

B o6ox Bumagkax cmiBBimHomienusa (2) He aminioeThcsa. Ha- B
MPUKJAJ, Y TEepIIOMYy BUIAAKY IIiCJS BUIYUYEHHS TPUKYTHUKA
YKCJIO BEPIINH He 3MiHMJIOCSA, Xoua ¥ mpubpaam oxHe pedpo P
i ommy rpaHb. ¥ pesyabrari pisEuna I'; -P He 3miHmiacsa,
oT:Ke, He 3MiHEMBca i Bupas B+I'y—P. ¥V gpyromy sBumaaky AND
BHACJIOK BUJIYYEHHS TPUKYTHUKA UUCJIO BEPIIUH 3MEHIIUJIO-
cAa Ha onHy (3anummuiaacsa B—1 BepiimHa), YMCJI0 I'paHei 3MeH-
MIMJIoCA TaKOXK Ha ofHY (3amummiaaca I'y—1 rpasm), a umcio Puc. 2.9
pebep 3menmuaocsa Ha 2 (3anumwuiaocss P-—2 pebpa). Amne Toxi
(B-1)+(r,-1)-(P-2)=B+T, -P.

Or:ke, micasa BUJIYYEHHS OIHOTO

Teopemy Eiisepa icTopuku MmaTeMaTUKU Ha3M-

TPUKYTHHKA Bupas B+TI'; —P He 3mi-
HIOETHCA.

IIpomoB:kytoum mporec BUIYyYEHHS
TPUKYTHUKIB, 3PEIITOI0 OJEePIKUMO CiT-
Ky, IO CKJAQJAETHCA 3 OTHOTO TPUKYT-
Huka. [na rakoi citkm B=3, P=3,
I'; =1, oroxe, B+I'; —P=1. Orxe, cmis-
BigHOIIEHHS (2) BUKOHYEThCA 1 IJisa
BUXimHOI cCiTKHM, 3BiZKH OCTaTOUYHO
OIepIKYy€EMO, IO AJA 3aZaHOI0 MHOTO-
TpaHHUKA CIIPaBIKYETHCA CIIiBBigHO-
menHsa (1). O

BaIOTh IIEPIIIOI0 TeopeMol monosozii. Ile poamin
reomeTpii, SKUUA BUBUYAE BJACTUBOCTI Qiryp, Imo
He 3MiHIOIOThCA IIPU HemepepBHUX AedopMalliax,
110 IPUIIYCKAIOTh OyIAb-sIKi PO3TATHEHHS i cTHC-
KaHHA, ajie 6e3 pPo3puBiB ab0 JOJAaTKOBUX CKJIEIO-
BaHb. TaKi BIacTMBOCTI HA3UBAIOTLCSI MONO0JL02ZiU-
numu. CuiBBigmomenusa Eiinepa B+I'-P=2 gaa
ONYKJNX MHOTOTPAHHUKIB € caMe TAaKOI TOIIO0JIO-
riuHoi0 BJacTHUBicTIO. MHOrorpaHHUK MOMKHA SK
3aBrogHO Ae()opMyBaTH, HPHU IILOMY pebpa i rpami
MOJKYTb BUKDPUBJATHUCA, OJHAK 1X UYHCJIO, OTIKe,
i cmiBBigHOmEeHHA Eilysepa, He 3MiHIOETBHCA.



Po3gin 1. MHororpaHHMKm

0 Mpu3sma

’ . O3HayveHHA. [pU3MOI0 HA3WMBAETHCSA MHO-

rOrpaHHUK, YTBOPEHUH JBOMA IIJIOCKHMMU
MHOTOKYTHHUKAMH, IO JIeKAaTh y PiSHUX
IJIOIIMHAX i CyMilllal0THCS MapajelbHuM
nmepeHeceHHsIM, Ta BciMa Bigpiskamu, 1o
CIIOJIYyYAIOTh BiNOBiHI TOYKHM IIUX MHO-
rokyTHUKIB (puc. 2.10).

MHOTOKYTHUKUN Ha3WBAIOTHCA OCHOBAMU
npusmu, a Bipi3Ku, II0 CIOJYYalOTh BiAmO-
BimHi BepmuHmI, OivHumu pebpamu npu-
3mu. IIpusama HA3UBAETHCA N-KYMHOI0, AKIIO
il ocHOBaMHu € N-KYTHUKMU.

Hapani posrisgaTuMeMo TiIbKY IPUBMU,
OCHOBAMHU SAKUX € ONYKJi MHOTOKYTHUKU.
Taki mpmsMu € ONYKJIMMU MHOTOTPAaHHUKA-
mu. Ha pwuc. 2.10 300paskeHo I'ATHUKYTHY
npusmy ABCDEA,B,C,D,E,.

Ii ocmoBamm e marukyreuxku ABCDE
i A;B,CiD;E;, a Binpisok XX, cmoaydae
BiAIOBiAHI TOYKM OCHOB.

Biuni pebpa mpusmMmu — Bigpiskum AA,,
BB,, CC,, DD,, EE;,.
Biunmi rpami mpusmm — mapaJjesiorpaMu

ABB,A,, BCC,B,, ... .
D

1

B
Puc. 2.70

YpaxoByoounu BJIACTHBOCTI HapaJieIbHOTO
TepeHeceHHA, 3 O3HAUEHHA IPUSMU OJEPIKY-
emo Taki il eracmusocmi.

1. OcHoBu mpu3Mu piBHI (OCKiTBbKU mapa-
JieJIbHe IIepeHeCeHHA — Ile PyX, a MHOTOKYT-
HUKH, II[0 CYMiIIAlOThCA PYXOM, € PiBHUMHU).

2. OcHOBM MPU3MH JIEKATH y Iapajeib-
HUX IUIOIMHAX (OCKiJIbKM B pesyJbTaTi Ia-
paJIeIbHOTO IepeHeceHH: ILIOIIUHA IIepexo-
IUTHh y IapajejbHy mIoIuHy (abo B cebe)).

3. Biuni peOpa mnpusmMm mnapajexbHi
i piBHiI (OCKiJIbKM B peayJbTaTi mapaJiesb-
HOTO TIepeHEeCeHHS TOYKU IePeMilllyIoThCs
o mapaJieJbHuX (a00 TaKuUX, 110 30iramThCsd)
OpAMUX Ha Ty caMy BiJCTaHB).

Ilosepxna npusmu CKIAJAETbCA 3 IBOX
ocHOB i OiyHoi moBepxHi. BiyHa nosepxhHs
CKJIaJaeThCA 3 IapaJiejiorpamiB. ¥ KOXKHOTO
3 MUX TapaJiesiorpaMiB ABiI CTOPOHU € BiAIO-
BiIHUMHI CTOPOHAMHU OCHOB, a JIBi iHHII — cy-
cimHiMu OiuHmMH® pedOpamu.

Ax 6aummo, BuU3HAUeHa B TaKUM CIIOCiO
npu3Ma Ma€e BCi Taki cami BJacTWMBOCTi, IITO
OyJsi posTJIAHYTI B migpyuyHury muaa 10 kia-
Cy Ha OCHOBi HAOYHOTO IMOHATTA IPU3MHU.

Haragaemo pgesaxi mnoHaTTsa, oOB’A3aHi
3 TIPUBMAaMU.

Bigpisok, mio cmosyuae aBi BepIImHHT
opuaMm, AKi He HajJe)KaThb OOHIN rpaHi, Ha-
3UBAETLCA 0iAZOHANNLIO NPUIMU.

Bucomow npusmu Ha3UBAETHCA IEPIIEH-
IUKYJIAP, IPOBEJEHUI i3 TOUYKMU ONHiel OCHO-
BU IIPU3MHU OO0 IJIOIMWHYW APYroi il OCHOBH.
JOBKUHY IIHOT0 MEPUeHIUKYJIApa TaKOXK
Ha3WBAIOTh GUCOMOI0 NPUSMU.

OCKiJIbKY TJIOIMHY OCHOB IIPU3MU I1apa-
JIEJIbHI, TO 8UCOMOI0 NPUBMU € 8I0CMAHb MIdHC
NAOWUHAMU IT OCHOS8.

Tako:x Haragaemo (AUB. MiAPYUYHUK OJIA
10 kJacy), 1Mo, 3TifHO 3 HpaBMJIAMU IIapa-
JIeIBHOTO IIPOEKTYBaHHSA, 300paKeHHA MIpPU-
3Mu OyAyIOTH y Takuit cmoci6. CmouaTky Oy-
IyIOTh OoHY 3 ocHOB F (puc. 2.11) — nmesaxuii
IJIOCKWY MHOTOKYTHUK. IloTim i3 BepmuH
MHOTOKYTHHKA F 1mpoBogATh OiuHi pebpa
OpU3MM y BUIJIAAI TapajieIbHUX BipisKiB
piBHOi moB:xkuHM. Kinmi nmux Bigpiskis cmoay-
YaloTh 1 OJEPIKYIOTH APYTY OCHOBY HPU3MU.
HeBugumi pebGpa 300pakyioTh IIITPUXOBUMU
JiHiTMM.

Puc. 2.77
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I3 BiacTmBOCTEll mapaJsielbHUX IIJIOIIWH BUILJIUBAE, IO IIepe-
pisu mpuaMmM IJIOIIMHAMM, IlapajelbHUMU OiuHMM pebpam, € ma-
pajerorpaMammu.

@ O6rpyHTYHTE Le CaMOCTilHO.

3oxkpeMa, IlapajielorpaMaMy € TaK 3BaHI AiaroHanbpHi mepe-
pisy mpmsMu — mepepisW TPUSMHU IJIOIMIWHAMM, IO TPOXOAATH
yepe3 OiuHe pebpo ¥ miaroHasb ocHoBU mpuaMmu (puc. 2.12).

3a3HAauYMMO, IO MIPUIMATHUYHY (QOpPMYy MaTh [JedAKi Puc. 2.72
KpucCTaJu, HaOpPUKJIAJ, iCJAaHACBKUI IIIIIaT YW CcMapar.

Puc. 2.13

o NMpama npusma KosxHa 6iuHa rpans IpsIMoi IPU3MH IIep-
NMEeHTUKYJISIPHA 10 OCHOB NMPU3MHU (OCKiJIBKU
KoJKHa OiuHa rpadb IIPOXOAUTH uepe3 OiuHe
pebpo, MepIeHAUKYJIAPHE IO OCHOBU).
JdiaroHanpHi mepepism mnpamMoi mpu3Mu
€ NMPSIMOKYTHUKAMHU (OCKiJIBKU KOKHUI nAia-
TOHAJLHUM IIepepis HpOXOAUTL uepes OiuHe

OsHayeHHa. Ilpuama Ha3uBaeTrbcda nNpAa-
Moo, Ko ii OiuHi peOpa mepmeHIUKY-
JApHi 70 ocHOB. fIkmio 6iuni pedpa mpu-
3MU He NEePIEeHINKYJIAPHi 10 OCHOB, TO
npu3Ma Ha3UBAETHCS MOXMJION.

Y npamoi npusmu 6ci 0iuHi zpani € nps- pebpo, MepIeHAUKYJIAPHEe N0 OCHOBU, TO BCi
MOKYMHUKAMU. KyYTU JiarOHAJBHOT'O Mepepisy € IpaMuMI).

300paKkyoun IpAMY IIPU3MY, 3a3BU- O3HayeHHs. IIpamva mpusMa HA3MBAETHCS
yaii Oiumi pebOpa HOPOBOLATL BEPTUKAJILHO NpaBUJIbHOW, AKIIO il OCHOBM € IMPABUJIb-
(puc. 2.13). HUMU MHOTOKYTHUKAaMMH.

Bucora mnpamoi mnpusMu JAOpPiBHIOE il Ilnouwero 6iunoi nosepxni npuszmu (ado ’
oiuHoMy peopy (OCKinbKM KOKHe OiuHe pe- 0iuHOI0 ITOBEPXHEI0) HA3UBAIOTh CYMY IIJIOII]
O0po MepHeHAUKYJIAPHE IO OCHOB i MOPiBHIOE Oiunux rpameit. Ilsowa nOBHOI NOBEPXHI
BigcraHi Mik mapajgelbHUMU I[LJIOI[UHAMU npu3mu AOPiBHIOE cyMi TIOI 6iUHOI MOBEPX-
OCHOB). Hi Ta TJIOII OCHOB. \

dopma mpa-
BUJIBHOI IIPpU3MU
YacTO BUKOPHUCTO-
BYETHCA B apxi-
TEeKTYypi, HAIIpuU-
KJazn, OymiBiasa
IlenTarona mae
¢dbopMy IpaBUIb-
HOI I’ SITUKYTHOI
IPU3MU.
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Teopema 2.2. Ilnoma 6iunHoi moBepxHi
MPAMOI IPU3MHU TOPiBHIOE JOOYTKY IIepH-
MeTpa OCHOBU HA BHCOTY IIPHU3MM, TOOTO
HA MOBKUHY OiuHOTO pedpa.

® DBiumi rpauni mpamoi mpusMu € IIps-
MOKyTHUKaMu. OCHOBU ITUX NPAMOKYTHUKIB
€ CTOPOHaAMHU MHOTOKYTHUKA, AKWUHN JIEKUTH
B OCHOBi IpW3MHU, a BUCOTU JOPiBHIOIOTH JIO-
ByKUHL Oiunnx pebep (puc. 2.14). Toxi miora
0iuHOI MOBEPXHi MPU3MU TOPiBHIOE:

S=a1l+a2l+...+anl=(a1+a2+...+an)'l=Pl,

e a;, 4y, ..., @, — JOBXUHU pebep OCHOBU;
P — mepumeTp OCHOBU HPU3MM; [ — TOBIKU-
Ha Oiunmx pebep. O

Mpuknag. ¥V moxmiaii mpusmi IIpoBeneHO
mepepis, AKWN nTepeTwHae Bci OiuHi pebpa
i HepneHAMKYJAAPHUN OO HUX. SHAHLITH
oty OiuHOI MOBEPXHiI MPU3MU, SKIIO IIe-
pumMeTp mepepisdy mopiBHIoe P, a mOBXKHUHA
b6iumoro pebpa — I.

Poszg’szanua. IlnommeEa NOPOBEIEHOIO
mepepisy pos3OuBae mpuU3My Ha OBiI YacTHUHU
(puc. 2.15). 3acTocyemo mo onHiei 3 HUX ma-
pajenbHEe TepeHEeCeHHs, y Pe3yJIbTaTi AKOTO
OCHOBHU IIPU3MHU cyMicTaThcsA. Ilpu 1bomy
OJIEP)KMMO TIPAMY HOPU3MY, OCHOBOIO SIKOI
€ mepepis sagaHoi mpusmu, a 6iuHi pedpa mo-
piBHIOOTH [. I1a npusma Mae Taky camy OiuHy
IOBEePXHIO, 110 i 3agaHa. Orixe, mmaomia 6iuxol
MOBEPXHi 3amaHol mpuamMu gopiBHIOE Pl.

3azHauymMo, IO Iepepisd mpusMu, AKUMN
mepeTuHae Bci OiuHi pebpa ¥ meprueH guKyIap-
HUHA [0 OGiuHmMX pebep, HABUBAETHCA NEpPreH-
Jukyaapuum nepepisom. Tomy onpepsraHUin

Puc. 2.74

Puc. 2.15

pes3yJabTaT MOKHA CcPOPMYJIIOBATU TaK: NJO-
wa 0iunoi nosepxHi (abo OiuHa nNoeepxHs)
noxusaoil npudmu 0opieHioe 000ymky nepume-
mpa nepneHOUKYAAPHO20 nepepisy nNPuUIMu
Ha 008M#UHY 0iuHO020 pebpa.

é Ocob6amBOCTi po3B’A3yBaHHSA
CTepeoOMEeTPUYHMX 3ajaud
Ha O0GYMUCNIEHHA, NOB’A3aHMUX
i3 MHOrorpaHHMKamm

ITlix uac posB’sA3yBaHHS TaKuX 3a1a4
HaWyJacTile JOBOAUTHLCS CIOUYATKY OOI'DYyH-
TOBYBATH SIKYCh BJIACTUBICTHL 3aJaHOI IIPOCTO-
poBoi ¢irypm abo Tina i TinbKM micaa Toro,
AK IId BJIACTUBiCTh BCTAHOBJIEHA, BUKOHYBATH
o0uncjaeHHsaA. 3BUYANWHO, y B3aIucy po3B’s-
3aHHSA MOTPiOHO OOIPYHTOBYBATH TiJIBKHU Ti
TBEP/KEeHHSA, AKiI OyAyTh BUKOPUCTAHI B X0/l
MOJAJIBIIIOTO PO3B’A3YBaHHS.

IIpononyemo cxemy posg’s3yseanus 3aday
Ha 004ucJeHHS, TIOB SA3aHUX i3 MHOTOTI'DaH-
Hukamu (i Timamu obepTaHH:).

1. O6rpynmyseamu po3maulyéanHa 6u-
comu MHO202PAHHUKA.

2. O6rpynmyeamu, wo0 npocmoposi
Kymu i npocmoposi eidcmani nNoO3HAYeHi
npasunbHO.

3. Axwo posznadaemuvca nepepid MHO-
202paHHuUKaA, mo 00T pynmyeamu 1ozo ¢op-
my (aKwo ysa ¢gopma 6uKopucmoeyemuvces
0na po3eé’a3yeanHa).

4. Axwo posznadaemvbea KomOiHaAUin
MHO202pAHHUKA U mina ob6epmannHs, Mo
onucamu 63a€MHe PO3MAULYEAHHA TXHIX
enemenmie.

5. Ha kosxcnomy Kpouyi ob6wucnend ykKa-
3amu, enemenmu AK020 MPUKYMHUKA 6U-
3Havawmbvca, i AKWO 6iH NPAMOKYMHUU,
NOACHUMU 4oMmy.

3BUUYAHO, I CXeMa € OpPi€HTOBHOIO,
ame i1 BUKODHUCTAHHS [OOIOMAarae BIOPS-
KyBaTH MipKyBaHHA B IIPOIlECi CKJIaZaHHSA
miIaHy po3B’sdyBaHHA 3azadi. Ile mosBosse
He OPOITYCTUTH iCTOTHI MOMEHTHU IIiJ Yac 3a-
nucy ii poss’asanasa. Hagami opopmasaTume-
MO pO3B’sA3aHHS 3aJady Ha O0UYMCIEeHHS, Ha-
BeleHUX y MiAPYYHUKY, i3 BUKOPUCTAHHAM
3aIIPOIIOHOBAHOI CXEeMMU.
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MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

MIPU3MU.

Posp’azanuga

P 1. Hexait ABCDEFA,B,C,D,E,F,

(puc. 2.16) — 3amana mpaBUJbHA IMECTUKYT-
Ha npusMa. B 0CHOBi mpaBuUJILHOI IIPU3MU JIie-
JKUTH TpaBuUJAbHUN miecTuKyTHUK ABCDEF.
Kosxue 6iune pebpo mpaBuabHOI mmpusMu € ii
BucoTO10, ToMy BB; 1 mia. ABC.

2. ¥Yci pgiaromanbHiI mepepisu HOpaBUIIb-
HOI HIpPUBMH — IPAMOKYTHHUKU. 1X BHUCOTH
IOPiBHIOIOTH OJHA OOHIN i OiumomMy peOpy.
OcHOBU TPAMOKYTHUKIB JOPiBHIOIOTH Iiaro-
HaJIIM OCHOBUM mnpusmMu. Tomy HaWOiIbIIIM
€ [iaroHaJILHUU Iepepi3, IO IPOXOIUTh
yepes Halbinpmy giaronans BE ocuosu. Toxi
SBEEIB1 =48 cm?.

2 D,
f A B | C
1, 1 1
| |
| |
| A— 12
Flo-T ~~<_ ~le
A B
Puc. 2.76

3. Hexait AB=x, BB;=y (x>0, y>0).

4. 3a BJIACTUBOCTAMU IMIPABUJIBHOTO IIIEC-
TukyTHuka BE=2AB=2x. Tomy

Spge,p, =BE-BB, =2xy=48 cm®.
3Bigcu xy=24 cm?.
5. Toxi Sy, =6AB- BB, =6xy=144 cm®.
Bidnogids: 144 cm?. <

Ilnoma HaWOiNBIIIOTO MiarOHAJBLHOTO IIepepidy IPaBUJIBHOI IIECTHUKYT-
HOI mpmaMu gopiBHioe 48 cm?. 3HalgiTh Moy 6iuHOI MOBEepXHIi ITiel

Komenrap

Bukopucraemo HaBeneHyY BUIIE CXEMY.

Hnsa oOrpyHTYyBaHHSA pO3TAIIyBaHHS BU-
COTH JOCTATHBO IIPUTAJATH, IO NPABUNbHA
npu3ma € npamor, momy KodxHe 6iuHe pebpo
npuamu € ii ucomoio.

3a yMOBOIO 3ajaui 3 ycix mgiaroHaabHUX
mepepisiB moTpiOHO BUOpaTM HANOIILIIMIA.
OckinpbKu BCi AiaroHaJbHI TIepepisu € mpsamo-
KYTHUKaAMU 3 PiBHUMU BHCOTaAMU, TO HANOiIb-
muM i3 HEUX Oyge ToOil, y AKoro Oyme Haii-
OisbIIIa OCHOBA, TOOTO TAKUM, AKUI IPOXOIUTH
yepe3 HAUOLJBINY miaroHajab IPABUILHOIO
IIeCTUKYTHUKA.

Hasa oOuucJIeHHs ILIOINi OiuHoi moBepXHi
MpaBUJbHOI IMPUSMHU 3HOBY CJif ypaxyBaTwH,
110 TTPaBUJIbHA TIPU3Ma € IPAMOIO, TOMY NJ0-
wa 0iuHOl noBepxHi NpasuabHOl npusmu 00-
pigHI0€Ee 000ymKy nepumempa 0OCHO8U Ha OiuHe
pebpo. Takok TOTPiOHO 3BEpPHYTH yBary Ha
Te, 1o Bci Oiumi rpaHi mpusmMm — piBHI
OPAMOKYTHUKHU, TOMY OJsi 3HAX00MCeHHS
nJaowii 0iYHOI NnoBepxHi NPABUNbHOL NPUIMU
MONMCHA 3HAUMU naouw,y o0Hiel OiuHOl 2pami
ma NOMHOMUMU pe3ysbmam Ha KiIbKicmb
b6ivHux epaueil (Ha 6).

PosmounHaoun o04YuCIeHHA, CIi ypaxy-
BaTU OPi€HTHUP, HABEACHUN V HiAPYUHUKY I
10 kJacy: aKu,o 6 ymosi zeomempuiHoi 3a0aii
Ha 004UCJeHHS 63azali He 3a0aHO0 8i0pi3Ku
(abo 3adani 6i0pisku U KYymu HeMOHNCAUBO
o0’edHamu 6 3pyuHUuil O0asi po36° A3Y6AHHA
3a0aui mpuKymHuK ), mo 3a3eudail ysodamo
Hegidomuil 6i0pi3ok (abo Hegidomuil kym, a6o
Kiabka Hegidomux ). Buxogsauu 3 1iporo, Tpeda
BBECTU HeBigoMi Bigpisku.

Kpim Toro, Bumory s3amaui 3pyuHO BUpPas3u-
T yeped 3MiHHi. Ile m03BOIUTH 3a 3amgaHUM
CIIiBBiTHOINIEHHAM MisK 3MIHHMMU OIep:KaTu
BiAMIOBiAb.
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3adaya 2

Ocuosoro npamoi npusmu ABCA,B,C, e piBHOOenperuit TpukyTHurk ABC,
cropoHu AKoro AB=AC=5, BC=8. Bucora npusmMu A0piBHIOE 3. 3Ha-

JiTh KyT Mix npamono A;B i ninomwunoio BCC,.

Po3B’a3zanna

P 1. Ilpusma ABCA,B,C; (puc. 2.17) upsa-
Ma, OTJKe, KOyKHe Ii OiuHe peOpo € BHCOTOIO
npusmu, Tomy BB; lmn. A, BC,.

2. 3a BJIACTUBICTIO HPAMOI IIPU3MMU ILJIO-
muHa OocHoBU A;B,C;, mnepneHIuUKyJIApHA
no 6iunoi rpari BCC,B,. IIpoBesemo B IJI0IIN-
Hi A;B;C, nepnengurynap A;M 1 B;C;, Toxi
A/M 1 on. BCC,B; . Otxe, Bigpizox BM —
npoekiia npamoi BA; Ha muomuny BCC,B;
ikyr AjBM — kyT Mix npamoio A;B i mio-
muHoo BCC;.

3. Y piBHOOespeHOMY TPUKYTHURY A;B;C;
Bigpisok A;M — BucoTa, Mexiana it Oicek-

1 1
Tpuca, Trogi MB ZEBlcl :EBC:4'

4. I3 npamMokyTHOro TpuUKyTHuUKa A;MB;
OJIEPIKYEMO:

AM=\[AB? - BM? = 5> —4? =3,

5. Iz mpsamokyTHOro TpukyTHUKa BBM
(BB;C;C — npaAMOKYTHUK) OZEPXKYEMO:

BM =\|BB? + BM? =\3% +4% =5,

6. Is npamMokyTHOro TpukyTrHuka A;MB
(A;M Lun. BCC,B,) opep:yemo:

tg / A,BM = AM _3_ 6.
BM 5
Orxe, L A;BM =arctg0,6.
Bidnosiov: arctg0,6. <
H‘l
m B

Komenrap

Puc. 2.717

Bukopucraemo HaBemeHy BUIE CXeMY.
Ona oOrpyHTyBaHHS pO3TAIIIYBAaHHA BUCO-
TH IOCTAaTHHO IPUTANATH O3HAUEHHSA NIPAMOI
IPU3MU.

3a yMoBOIO 3a7aui MOTPiOHO BKasaTU KYT
Mix npamoio A;B i nmomunooo BCC;, To6TO
3a OBHAYEHHAM — Ile KYT Mi’K IpAMOI0 Ta ii
mpoekIliero Ha 1o miomuny. 11106 omepsxaTu
npoeknito npamoi A;B Ha miomuny BCC,
NOCTaTHBO 3 TOYKU A; IIPOBECTH IepIeHU-
Kyndap Ha miaomury BCC;. na nporo Bu-
KOPHMCTAEMO TaKWil IpUiioM (OUB. TiAPYUYHUK
mia 10 xkaacy): wo0 npogecmu nepnenHiouky-
AAp i3 mouku 00 NJOUWUHU, MOMCHA Uepe3
3a0aHy mouKy nposecmu NJOULUHY, Neprnen-
JukyaapHy 00 3a0aHOl NJOWUHU, a nomim
Y nobydosamiii naoujuHi npogecmu nepnem-
Jukyaap i3 3a0anoi moyku 00 npamoi nepe-
MUHY PO32AAHYMUX NJOULUH.

Y 1poMy BUNIAAKY HaBiTh He MOTPiOHO Oy-
IYBaTHU MEPHeHIUKYIAPHY IJIONNHY — Oiumi
rpaHi npAMoOi MPWM3MMU IEePHeHIUKYJIAPHI 10
ocHOB (i € IPAMOKYTHUKaMM).

Jlns nosezueHHs aHALIZY NPOCMOPOBUX
KOHQi2ypayiil Ha KON CHOMY KPOUi 00YUCTEeHb
MOMCHA  cynposodxcysamu  po3s’ A3Y6AHHS
BUHOCHUMU NJAOCKUMU pucynkamu (piBHO-
O6egpenoro TpukyTHuKa A;B,C;, IPAMOKYT-
Huka BB;C,C, npAMOKYTHOIO TPHUKYTHUKA
A/MB — ocraHHii 300pa;XeHO B HaBeJeHO-
My pO3B’A3aHHIi).



§ 2. MHOrorpaHHuK i noro enemeHTu. MNprama

3anumaHHg

Bnpabu

1.
2.
3.

4.*

5.
6.

10.
11.
12.

Axun MHOTOI'PaHHUK Ha3MBaIOTh OHYKJII/IM?
IITo Take rpaHb OMYKJOTO MHOTOTPaHHUKA? pPedpo? BepimHAa?

fxe cmiBBigHOIIIEHHSA Mi’K KiJBbKiCTIO BEpINHWH, rpaHell i pebep OmyKJIOTO
MHOTorpanHuka (Treopema Eitnepa)?

HoBeniTes Teopemy Eiisepa niad omyKJAMX MHOTOT'DAHHUKIB.
IITo Take mpuama? ocHOBU mpuaMu? Giuni rpani? pebpa?

HoBemiTs, 1110 OCHOBY HMPU3MHU JIeKaTh Y MapajieIbHUX ILJIOIIUHAX 1 piB-
Hi, O6iumi pebpa mapaJsiesbHi ¥ piBHi, 6iuHi rpaHi — mnmapamemxorpamu.

IITo Take BucoTa mpusMu? giaroHAJIb IIPU3MU?

fAxoro ¢iryporo € mepepis mMpuUsMHU MJIOIIMHOIO, TapajeJbHOI OiYHUM
pebpaM, 30KpeMa IgiaroHajabHUil mepepis?

fka mpusma HasuBaeThbcAa NMpaAMoo? moxmioio? HasBirts i o0rpyuTyiiTe
BJIACTUBOCTi IIPAMOI IIPUIMU.

fxa mpusmMa HasMBAETHCA IPABUIBHOIO?
IITo Take miormra O0iuyHOI MOBepxHI mpmaMu? IMOBHOI IMOBEPXHi mpuamMu?

HoBemiTsb, 110 mioiia 6iuHOI MOBEPXHI mPsAMOI HPU3MHU HAOPiBHIOE [0-
OyTKYy IlepuMeTpa OCHOBM Ha BUCOTY IIPU3MMU.

2.1.° Bo6pasiTh MHOTOTPAaHHUK, AKHI Mae:

1) mricTes pebep;
2) Bicim pebGep;
3) meB’ATH pedep.

2.2.° Ha3BiTh MHOTOTPAHHUK, IT[0 Ma€ HAMEHIIY KiTbKicTh rpaHeil. CKiTb-

KM B HbOTI'O BepIInH, pebdep?

2.3.° OgHa 3 rpaHeii MHOTOIDAaHHHKA — II' ATUKYTHHK.

1) Axy maliMeHITy KiJbKicTh pebep MoKe MaTH Ileifi MHOTOTPAHHUK?
2) fixky HaliMeHITYy KiJbKiCTh rpaHeil MOKe MaTH I[efi MHOTOTPaHHUK ?

2.4.° Ckinpkm miaroHasneil Mae n-KyTHa mpuama?

2.5.° OnHe 6iuHe PeOpO MPHUBMU IEPHEHAUKYIAPHE AO ILION[MHU OCHOBH.

HoBexnits, 1o inmi 6iuxi pebpa TeX MepHeHIUKYJIAPHI [0 IJIONIMHUA
OCHOBH.

2.6. Biume pe6po MOXUJOi MPU3MHU 3aBAOBXKKHU 15 cM HaxuieHe A0 ILIO-

muHY ocHOBU mix Kyrom 30°. 3HAAiTh BHCOTY HPU3MU.

2.7. Vci pebpa npaBUIbHOI TPUKYTHOI IPU3MH ABCA,B,C, piBHi. 3Haii-

OiTe KyT Mixk npamumu CB; i AA,.

2.8. OcnoBOO IpAMOi NpHU3MK € poMO; AiaroHajdi HPU3MHU AOPiBHIOIOTH

8 cm i 5 cm, a Bucora MOpiBHIOE 2 cM. 3HAWIITH CTOPOHY OCHOBH.
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2.9.

2.10.*

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.*

OCHOBOIO IPU3MH € IPaBUJIbHUI IIECTUKYTHUK 31 CTOPOHOIO a, a Oiumi

HaJIbHUX IIepepisis.

Bigcrami mimk OiunmmMm pebpaMu MTOXMJIO0I TPUKYTHOI IPU3MHU M0O-
piBaIOIOTL 37 cM, 13 cm i 40 cm. 3HaligiTe BifAcTaHb MiK OiIBIIIOIO
0iYHOIO I'PAHHIO i MPOTHJIEKHUM OiUHHUM DPeOPOM HPUBMU.

Iloma OCHOBY IPaBMJILHOI YOTUPUKYTHOI Ipu3Mu AopiBHIOE 144 cMm?,
a Bucota — 14 cm. 3HaWIITh AiaroHajb IIPU3MHU.

Ilnoma GiuHOI MOBEePXHI HTPaBMJIIBHOI YOTHMPUKYTHOI TMPU3MHU AOPiB-
Hroe 32 M2, a miuoma mosBHoI mosepxHi — 40 m2. 3HAiAITL BHUCOTY
TIPU3MU.

IInomia 6iunHol rpaHi MpaBUABLHOI YOTUPUKYTHOI IIPU3MU JOPiBHIOE Q.
SHaAUOITh ILJIOINY diaroHAJLHOTO IIepepisy.

SHalgiTe IIoINy OiuHOI IMOBEPXHI NPABMJILHOI YOTUPUKYTHOI MpHU-
3MU, OiaroHAaJb AKOI 3aBIOBXKKU @ YTBOPIOE:

1) i3 muommHOI OocHOBU KyT 60°;

2) i3 miomtuuOIO O0iuHoi rpani Kyt 30°.

Vi pebpa mpsamoi TpukyTHOI npusmu piBHIi. ILmomia 6iuxnol moBepxHi
npusMu gopisHioe 12 m2. 3HaAiLITL BUCOTY Iiel IPU3MMU.

Ilmomia 6Giumoi 1OBEpPXHiI HPABMJIBHOI UYOTUPUKYTHOI HPUIMU
ABCDA,B,C,D; 3 ocuoBoio ABCD popiBHioe 48 M?, a mola mepe-
pisy ABC,D; — 15 m®. 3HaiifiTh BHCOTY IPU3MU.

Bucora npsamoi mpusmu gopiBHIoe 15, il ocHOBOIO € piBHOGIUHaA Tpa-
neriia 3 sucororo 10 i ocumoBamu 25 i 45. 3HaigiTs:

1) mory 6GiuHOI TTOBEPXHI MPU3MU;

2) miomly aiaroHaJbHOTO IIepepisy MpusMu;

3) mBorpaHHi KyTH mpu OiYHMX pedpax MPU3MH.

Bigcrami mixk mapajenbHUMHE IPAMHMH, II[0 MicTaTh OiuHi pebpa I1o-
XUJIOI TPUKYTHOI HIPU3MU, MTOPIiBHIOIOTH 2 c¢M, 3 ¢cM i 4 cm, a Oiumi
pebpa — 5 cm. 3HaAWLITE ILJIOINY OiUHOI MOBEPXHI IIPH3MU.

ITepepisdoM mOXuJIOI TPUKYTHOI MIPUEMHU IJIOIIUHOIO, ITEPIEeHANKYIIP-
HOIO 10 OiuHOro pebpa, € piBHOOeApPeHUI HNPAMOKYTHUI TPUKYTHUK,
IJIoIa AKOTO0 AopiBHIOE . Biune pebpo mpuamMm HOpiBHIOE a. 3HAU-
IiTh mIoIy OiuHOI IMOBEPXHi HpPU3MU.

3a CTOPOHOIO OCHOBUM a i OiuHmMM pebpoM b 3HAUAITHL MJIOIIY ITOBHOIL
MMOBEPXHi IPaBUJIbHOI MPU3MIU:

1) TpukyTHOI;

2) YOTUPUKYTHOI;

3) IIeCTUKYTHOI.

Cropora AB ocHoBu npaBmiabHOI TpuKyTHOI mpusmu ABCA;B,C;
JopiBHIOE a, BucoTa AA;, — h. 3HalniTe KyT Mk npamumu AB;
i BC;.
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2.22.

2.23.*

2.24.*

2.25.

2.26.

2.27.*

2.28.*

2.29.

Hiaronans BD, npasuiabHOI uoTupukyTHOI npusmu ABCDA,B,C,D,
3aBIOBMKKHI @ YyTBOpIOE 3 ILTomuHOIO Oiunoi rpani BCC;B; xyt 30°.
SHAUITE:

1) KyT MiK I[i€i0o AiaroHAJJIIO i TJIOIMHOI OCHOBW;

2) nomy miaronaspHOTO nepepisy BC;D;A;

3) momy AiaroHaabpHOTO Iepepisy BB;D;D.

OcuoBoro noxmumnoi npusmu ABCA;B;C; € piBHOOeJpeHUIl TPUKYT-
HuK ABC, y akomy AC=AB=13 cm, BC=10 cwm; 6iune pebpo mpu-
3MHU YTBOPIOE 3 ILJIOMIMHOI OCHOBU KyT 45°. OpTOroHAJIbHOIO IIPO-
ekniero BepmuHu A; Ha miomuEy ABC € Touka IepeTUHY MeZiaH
tpukyTHUKa ABC. SHaligitTes nnomy rpaei CC;B;B.

OcHOBOIO TIPAMOI IPU3MHU € PiBHOOEAPEHUN TPUKYTHUK, OiuHa CTOpPO-
Ha AKOr0 BiJHOCUTBLCS MO OCHOBU AK 5:6. Bucora mpusmMu mOpiBHIOE
BHUCOTi OCHOBHM, IPOBEAEHOI M0 Iforo 0iuHOI CTOPOHM; IJIOIA IIOBHOIL
nosepxHi gopisuioe 2520 m2. 3HalgiTL pebpa IPU3MU.

OcCHOBOIO IPSAMOI NPU3MHU € TPUKYTHUK 31 cTopoHamMm 3 cM i 5 cwm,
10 yrBopoioTh KyT 120°. ILlmomma HaibiabIol 6iuHol rpadi fopiBHIOE
35 cm?. 3HaAITH oIl 6iuHOI i IIOBHOI IIOBEPXOHL IIPU3MMU.

IBi 6iuHi rpaHi mMOXMJIOI TPUKYTHOI NMPU3MHU B3aEMHO MHEPIEHIUKY-
JApHi, a ixHe cmiibHe pedpo 3aBHOBXKKU 24 cM Bigmanene Ha 12 cm
i 85 cm Bim mBox immmx OiuHMX pebep. SHAWAITHL IJIOINy OiUHOI IIO-
BEPXHi IIPU3MMU.

VYci pebpa npaBuibHOL mecTukyTHOI npusmu ABCDEFA,B,C;D,EF|
(puc. 2.18) nopisrioioTh 1. S3HaAHAITE KyT Mik npamumu AB; i BE;.
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OcuoBoro mpamoi worupukyTHOi nmpusmu ABCDA,B,C,D, € mpamo-
KyTHuk ABCD, y akoro AB=12, AD=5. 3HaigiTe KyT MiX ILIO-
IIIUHOIO OCHOBY TPU3MH i TJIOIUHOIO, KA IMIPOXOAUTH Uepes3 CepenHy
pebpa AD mnepneHAUKYJAPHO A0 npamoi BD,;, AKIO BifcTaHb Mk
npamumu AC i B;D, nopisriOE 13.

Vrasierxa. [JOUinIbHO BPaxyBaTu, IO KYM Mik NIOWUHAMU OOPiBHIOE
KYMy Mid NPAMUMU, NePneHOUKYIAPHUMU 00 UUX NJLOWUH.

BuaBiTb CcBOlO KOMMETEHTHIiCTb

IligroryiiTe mpesenTario 3 pororpadiamu OymiBessr ado ix ¢gparmen-
TiB y opMi pPisHOMaAHITHUX IIPU3M.




NAPAIEJIENINEA. NMPAMOKYTHUIM MAPAEJIENINEA

Tabauus 3

MNapaneneninepg

NapanenenineaoM Ha3WMBAETHCSA NPH3Ma, B OCHOBiI AKOT
JIeKUTH IapaJjeaorpam.

BaxacTusocri

. ¥ mapanenerinena Bci rpaHi — mapaJieJorpammu.
. ITporune:xkHi rpaui mapaJseseninesa mapajeabHi i piBHi.
. Hiaromasi mapajeiemninesna IepeTMHAITHCA B OOHIN

TOUIli #I TOYKOIO IEePeTHHY JiJATHCA HABIILI.
O — cepegura A,C, BD,, AC;, B;D.

MpAMOKYTHMIM napasienenines
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IIpamuii mapaJjesnenimes, OCHOBOIO SIKOT0 € MPAMOKYT-
HUK, HA3UBA€ETHCA NPAMOKYTHMM napasesieninesom.

BaacTusocri

1. Yci rpani mpaAMOKYTHOrO mapaJjesermimena — MIPIMO-

KYTHUKH.

. d?=a?+b%+c? (AC?= AB®+ AD?+ AA2)

Keadpam 6ydv-axoi diazonani npamoKymmHozo napade-
Jaenineda dopigHioe cymi keadpamis mpvox 020 8UMIpIiE.

. Sﬁi‘{H=P -AA. =2(AB+AD)AA =2(a+b)c

OCH

SHOBH = Sﬁitm + 2SOCH
Ky6

Ky6oM HasuBaeThcs NPAMOKYTHMH mapaJesemimen, yci
pedpa sakKoro piBHi.

Baxactusocri

1. Yci rpani Kyba — KBaapaTu.
2. d=a\/§ (d2=a2+a2+a2, Ie a — pedbpo Kybda,

d — piaroHaab Ky0a)

_ 2
HOBH.Kyb6a — 6a



§3.

MNapaneneninen. MpAMokyTHUI Napanenenines

I(

NMOACHEHHA M

OBI'PYHTYBAHHS

0 MNapaneneninepg

OsHayeHHA. [lapaneneninefoM Ha3uBa-
€ThCsA NPU3Ma, OCHOBOIO AKOI € IapaJe-

Jorpam.

Is osmauenHa BumIMBae, M0 B Iapa-
Jejerrinmeni Bei rpaHi — mapaJjesorpamMu
(puc. 3.1).

T'pami nmaparnesenimena, 1Mo He MaiOTh
CHiJIBHUX BEPIINH, HA3UBAIOTHLCA NPOMUJLENHC-
HUMU.

B ¢

A D
Puc. 3.7

Teopema 3.1. Ilporune:xHi rpani mapa-
Jejielinena mapaJiejibHi i piBHIi.

® PosrissHeMo IOBiIbHI IBI mpoTHUiaexHi
rpaHi napaneseninena, HanpukJjaazn, AA;B,B
i DD,C,C (puc. 3.1). Ockinmpkm Bci rpasi
napaJiesieminena — mnapajejgorpaMu (y AKUX
OPOTHUJIEKHI CTOPOHM HapaJjiejibHi), TO mpaMa
AA, mapainesbHa npawmiit DD;, a npama AB
napaJieabua npamiii DC. 3a o3Haxkoio Iapa-
JIJTBHOCTI TJIOIIIUH OAEPIKYEMO, IO IJIOIIHU-
HU PO3TJIAHYTUX T'PDaHell mapaJsiesibHi.

Is Toro, 110 rpani napasaesneninena — mna-
pajegorpamMu, BUILINBAE, 1Mo Bigpisku AD,
BC,A;D;, B,C, mnapanensni # piBri. Togi
B pe3yJibTaTi MapaJieJJbHOTO TepeHeCeHH:
Ha BEKTOD AD rpab AA;B;B cymicTurhca
3 rparHio DD;C,C. Orxe, ui rpaHi pissi.

AmnajyioriyHO OOTPYHTOBYIOTH TIapaJiesib-
HicTh i piBHiCcTH OYAb-IKUX IHIINX TIPOTH-
JIe;KHUX TpaHel mapaseneninena. O

Teopema 3.2. [iaronai mapaJieJemnime-
Ia MepeTHHAITHCA B OOHIH TOUI i TOU-
KOI0 NePeTUHY TiIAThCSI HABIILII.

® Posragmemo AKi-uHeOyap OBI mia-
roHajgi mapaJesemninesna, Hamnpukaan AC;
i BD; (puc. 3.2). Ockineku rpani A;B;BA
i A;B;C;D;, — mnapajejorpaMu 3i CIiJIBbHOIO
cropoHo A;B,;, To ix croporu AB i D,C;
napanenbHi (AB||A;B; i D,C,||A;B;, roxi
AB|| D,C,), a orse, JIe;KaTh B OAHil IJIOITUHI.
I1s mromrHa epeTUuHAaE IIOIITNHN TPOTUIIEHK-
HUX TpaHel mapaJejielinena mo ImapajieIbHUX
npamux AD; i BC;. Toai 4YOTUPUKYTHHUK
ABC,D, — napanenorpam. [liaronami mapa-
aeneninena AC; i BD; e piaroHajiaMu Ibo-
ro ImapaJiejiorpamMa, TOMY BOHU II€PETHHAIOThH-
cA U TOYKOow meperuHy O miIATHCA HABIILJI.

Puc. 3.2

Amnajioriuso [g0BOAATHL, IO JiaroHaui
AC; i DBy, a raxox piaromam AC; i CA;
MePeTUHAIOTHCSA 1 TOYKOI MEePEeTUHY iJIAThH-
cAd HaBImij. 3Bimcu omepsKyemo, IO BCi uo-
TUPHU [iaroHajli mapaJejellinena mepeTHHAa-
IOTbCA B OJHINA TOUIi I TOYKOIO IIEPETUHY
minsareea maBoia., O

I3 Teopemu 3.2 BumIMBae, 110 TOYKA Iie-
peTuHy niaroHaJjiell mapaJeJjieninena € oro
IeHTPOM CHMeTpii.

® BubepeMo mOBiJILHY HpPAMY, II[0 IIPO-
XOAUTh uepe3 TOUKy O — TOUKY IIePeTUHY
miaroHasein mapaJsenemninena. Hexait BoHa
mepeTHHAE MOBEPXHIO mapaJjejeninena B TOU-
rkax X i X; (pumc. 3.3). Toxmi OX=0X;
(e BuUIIMBaAE, HAIPUKJAL, 13 piBHOCTI
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TpukyTHUKIB AOX i C;0X;). Ane ne it o3Haudae, IO TOU-
kKa O — meuTp cumerpil mapanernemninesa. O

fAx i Oyap-Aka mpuaMa, mapaJjeselrimel, MoXKe OyTu
OpAMUM 1 MDOXWJIMM. ¥ OPAMOMY IapaJejerrinmeni O6iumi
pebpa ImepHeHINKYJIAPHI O OCHOB.

é MpAMOKYTHMM napanenenineps,

W3 OszHaveHHs. Ilpavuii mapaleieninesn, OCHOBOIO SIKOTO
€ NMPAMOKYTHHMEK, Ha3WBAEThCA MPSMOKYTHMM napase-
neninegom.

I3 maBemeHOTO O3HAUEHHA BUWILJIMBAE, IO BCi TpaHi
MPSIMOKYTHOrO IapaJeserninena — IPAMOKYTHUKHU, BHCO-
Ta OOpPiBHIOE OiuHOMY pedpy # KOoKHe pebpo IepIeHIuKY-
JApHe OO0 T'paHi, i3 KO BOHO MAa€ TiJILKW OAHY CIiJIbLHY
rouky. Cupasai, Hanpukiazn, AD 1 nn. ABB; A, (puc. 3.4)
3a OBHAKOI0 IEePHEeHAUKYJIAPHOCTI IpAMOl i ILJIOMIMHMH,
ockineku AD 1 AB i1t AD 1 AA,.

W3 OszHaveHHs. IlpaMorkyTHMI mapaJjesemimnen, yci pedopa
SIKOTO PiBHi, HA3UBAETHCA KYOOM.

Haragaemo, 1o Bci rpami kyba — KBaapaTu.

JoB:KUHMN HemapaJieJbHUX pedep IPIMOKYTHOIO Iapa-
Jejeninena Ha3MBAIOTHCA HUOTO JiHIUHUMU po3mipamu (8u-
Mipamu). ¥ TPAMOKYTHOTO IlapaJiejiellinesa TPU BUMIpH.

Teopema 3.3. ¥ npaAMOKYTHOMY mapaJeJernineni KBa-
apaTt Oyob-sIKOl miaroHaJjii JOPiBHIOE CyMi KBaJapaTiB
TPHOX HOT0 BUMIpIiB.

Q 5
n\
[N
D, N H1 X
T < ~
[ \v,’
1 L,” \
— ’;__flz__ B
X1 s C N
Ve
, \
, \
D A
Puc. 3.3
D, c,
|
|
|
A =i B
|‘\\\\d
I S~ C
¢ hg=mm— =4 ==
b / SS |-
/7 S -7
/ ,—’«\
/’a” Sa
A a B

3a3HaunMoO, IO KPHCTAJIU KYXOHHOI COJli MaioTb (popmy
Ky0a, a He3BUYHE DPO3MiIIeHHA KybOiuHmx GopMm y OymiBiaax

IO3BOJISIE CTBOPUTU OPUTIHAJIBHY apXiTeKTypy.
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® PosrisHeMO NPAMOKYTHHH IapaJe- Tonxi
aeninen ABCDA,B,C;D; (puc. 3.4) i3 pgia-
rogamiro  A;C=d 1 Tppoma BuMipamm:
AB=a,AD=b, AA =c. =BD?+ AA? =a® +b% + 2.
Iz npamokyTrHOro TpukyTHuKa ACA;
3a Teopemoro Iliharopa omep:ryemo:

A,C% = AC? + AAZ.

AC%= AC? + AAZ =

Omxe, d®=a®+b%+c% O
3a3zHAaYMMO, II0 Ky0 € MIPAMOKYTHUM
mapaJjieJierrinneioM, yci BUMipu SAKOTO PiBHI.

Ockinbrku AC=BD (ax piaroHasi mps- Tomy sKI0 pebpo Kybda MOpPiBHIOE @, a HOro
MoKyTHUKa ABCD), TO 3 IPAMOKYTHOTO TPHU- miaromamsb — d, TO 3a Teopemoio 3.3 Mae-
i - L4922, 2 2 2 _ o 2
kyTHuka ABD 3a teopemoto Iligaropa ozep mo: d°=a”+a”+a®, Tobro d°=3a”, omxe,
JKYEMO: d=a3.
BD?= AB® + AD®* =a® +b*. D C
1
!
. . I
CuMeTpisti MPAMOKYTHOTO TMapaJjejenimega. Y MIpsMo- A I 2
. . . 1
KYTHOTO IapaJjeJsernimnesna, AK i B Oyab-AKoro mapaJjieaeminme- | U R
Ila, € IeHTP CUMeTPii — TOYKa IepeTHuHY MOTO0 MiaroHAaJIel. L , @
|
VYV HBOTO € TAKOK TPHU ILIOIIUHM CHUMETPii, 1110 IPOXOAATh A :
yepes IeHTP cuMeTpii mapasenbHo rpansm. Ha puc. 3.5 D c
300pasKkeHo OHY 3 TaKuX ILJIOI[NH. BoHa IIPOXOAUTH Uepes ,} TTTTT T
cepeIUHN YOTUPHOX MHapajejbHUX pebep mapasesemimena. 7
Kiumni pebep € cumMeTpUYHUMU TOUYKAMMU. ’
A B
— Puc. 3.5

| e e eo . . . A
| Sxito Bci miHitiHI posmipu mapaJseseminena pisHi, To
: B HBOTO HEMAa€ iHIMUX IJIOIWH cuMeTpii, Kpim mepesi-
| YeHUX.
|
!
|

Jxmro gBa JgiHiliHi posmipu mapaJsesemninena piBHi, TO
B HBOTO € Ie ABi miommHu cumetpii. Ili naommuum nia-

P et 7 roHaJbHUX IIepepisiB sob0paskero Ha puc. 3.6.
! ‘/}ﬂ,\:" J Armio Bei JrimifiHi posmipm mapasiesenimena piBHI,
_aaadl TOOTO BiH € KyOOM, TO ILIOI[MHA OYAL-IKOrO Oro mgiaro-
HaJIbHOT'O Iepepisy € miaommuoio cumerpii. OTike, y Kyba
Puc. 3.6 IeB’ATh ILJIOIIUH CUMeTPii.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3HaWIiTh ILJIOIY HOBHOI IIOBEPXHI IPSMOro IapaJejellinena, yci pedpa

3adaua 1 SAKOTO PiBHi, rocTpuii KyT B OCHOBi mopiBHIOE 60°, a MeHIIa AiaroHajb
OCHOBU — d.
Posp’a3annsa Komenrap
P Hexait ABCDA,B,C;D; — 3aganuii mps- Jna obuncieHHsa mJomNi 6iyHOI HOBepxHi

MUA mapajeserinern, y axoro/ BAD=60°, ' mpaMoro mapaJeJelninena cJaIis ypaxyBaTu, o
AA, =AB=AD (puc. 3.7). npaAMUN mapaJjesieniinesi € IpPAMOIO IIPU3MOIO.
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fAximo Bci croporu mapasienorpama ABCD
piBHi, TO BiH € pomOoM i Iioro MeHIIa jia-
TOHAJIb JIEXKUTh IIPOTH TOCTPOTO KyTa, TOOTO
BD=a.

Ockinbku TpukyTHUK ABD — piBHOOEIpE-
Hu# i3 Kyrom 60°, To BiH pPiBHOCTOPOHHIIA.
Or:xxe, AB=AD=BD=a.

Tomi

SIIOBH = Sﬁiqn +2‘SOCH =

=4a-a+a2\/§=(4+\/§)a2.

Bidnosiov: (4+\/§)a2. <

3adaya 2

Omxe 1aomia 06iuHOI MOBEPXHI MTPAMOIO
nmapaJjeJierninmesa JOPiBHIOE MOOYTKY IepuMe-
Tpa OCHOBHU Ha Giume pedpo.

1106 3HaliTH CTOPOHY OCHOBH, JOCTATHHO
npurajaTy BiANOBimHUIT OMOpPHUEM (aKT i3
Kypcy ILTaHiMerpii: AKIo B piBHOOEIpPEHOMY
TPUKYTHUKY OAWH i3 KyTiB mopiBHIOE 60°, TO
el TPDUKYTHUK PiBHOCTOPOHHI.

Takosk cuig mam’araTu, M0 B poM0i MeHIIIa
IiaroHasib JEKUTh IIPOTHU TOCTPOTO KyTa.

D, c,
|
|
H, : B
|
I'D
/k_______ C
// \\a
//\600 \\
A B
Puc. 3.7

HiaroHaysb TpAMOKYTHOTO IapaJieieninea JOPiBHIOE d 1 yTBOPIOE 3 ILJIO-
IMHOI0 OCHOBU KyT 45°, a 3 IJIOIMIMHOKI onHiel 3 OiuHMX rpaHeii —

KyT 30°. 3HaiiAiTh, IJIOIIYy IIOBHOI HMOBEPXHIi IapaJejerrimesa.

Po3sB’a3zanna

b 1. Hexait ABCDA,B,C,D, 3amaHni
nmapanenemninesn i3 giaromammio  BD; =d
(puc. 3.8). 3a BIACTUBICTIO IPAMOKYTHOI'O
mapaJeJierninena

DD 1 un. ABCD i D;C; L uun BCC,B,.

2. Togi DB — mpoeknia D;B Ha 1mjio0-
mury ABCD, a C; B — npoexnia D; B Ha miommu-
Hy BCC,B,. Ot:xe, kyT D;BD — KyT Mix np4-
moro D;B imnnomunorw ABCD (LDIBD=45°),
a xkyr D;BC; — kyr Mmix npamono D;B
i nnomunoro BCC,;B; (LDIBC1=30°).

3. Is mpamorxyTtHOro TpukyTHuka D;BD

OflepKyeEMO:
DB=D,B-cos45°=d

2
2 2

V2

Komenrap

BuKOpPHCTOBYEMO OCHOBHI €JIeMEeHTH CXEeMU
poOsB’A3yBaHHA 3a4a4 Ha OOUMCICHHS.

1. O0r'pyHTYBaTH pPO3TAIIyBAHHS BUICOTHU
MHOTOTPaHHUKA.

2. O6rpyHTyBaTH, IO IIPOCTOPOBI KyTHU
1 IpOCTOPOBi BifcTaHi IMO3HAUEH] ITPABUJIBHO.

3. Ha KoXHOMY KpoOIli 0O0YHCIeHb yKa-
3aTH, eJeMeHTH SKOT0 TPUKYTHHUKA BU3HA-
JaeTe, i AKINO BiH NPAMOKYTHUH, TOSCHUTHU
qomy.

s oOrpyHTYBaHHS pPO3TAIlyBaHHS BU-
COTH BpaxyeMo, I0 B HNPAMOKYTHOMY Ilapa-
Jgesyerineni 6yab-saKe Oiume pebpo € ¥oro BU-
COTOI0, a [Jisi OOT'PYHTYBAHHS IIPOCTOPOBUX
KYTiB OpUTamAyeMoO, IO KYT Mi¥K HTOXUJIOI0
M IJIONUHOI0 — Ile KYT MiK 3aaHO0I0 MOXU-
J1010 i 11 mpoekIiero HA POSTIIAHYTY IJIOIIUHY.
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4. Is nmpamoxyTHOro TpukyTHuka D;BC; Hnsa obuucieHHA 1o 6iuHOi mOBepxHi

OPAMOKYTHOIO Iapajejelinmena cJix ypa-

XyBaTH, II0 NIPAMOKYTHUIN IIapaJjejenimesn

€ MPAMOI0 MPU3MOI0, TOMY ILIOIIa 6iuHOI mo-

5. Is npamokyrsoro Trpukyrauka BCD BEPXHiI IPAMOKYTHOTO IIapaJjiejelrimena I0-

(ABCD — upsamokytauk, DC=D,C, =%) piBHIOE NOOYTKY IepuMeTpa OCHOBU Ha OiuHe
pebpo.

d
ozepsxyemo: D;C; =D;B-sin30°= 5

OIePIKYEMO:

2 2
BC=+DB?-DC? =,/%—%=%.

Toxi

S,oms = Ssiun + 2S0en = Pagcp - DyD +2DC- BC =

IOBH

=2(DC+BC)-D;D+2DC-BC =

:2(1+1).&+2.1.1=( 2+1)d2.
2 2 2 2

2 2

Bidnogiowv: (\/§+%)d2. <

3anumaHHg 1. o Taxe mapanesemimes?

2. JosexiTs, o IPOTHJIEKHI I'paHi mapaseielinega mapajienabHi i piBHi.

3. JosexiTs, mo giaroHasi mapaieseninesa mepeTHHAIOTLCA B OFHiil Toumi
M TOUKOIO IIEPeTHUHY MiJAThLCA HAaBIIiJ.

4. JloBeniTs, 10 TOUKA IepeTUHY AiaroHajel mapaJeJelninena € iforo meH-
TPOM cuUMeTpii.

5. $fkuii nmapanenemines HasuBaeThca npaMmokyTHuM? Illo Take mimiiimi
po3Mipu IPSAMOKYTHOI'O IIapaJjejeiimena?

6. Illo Take Ky6?

7. JoBexiTs, 10 B IPAMOKYTHOMY Iapajeielimesi KBaapaT AiaroHami go-
PiBHIOE CyMi KBajJpaTiB TPbOX MOT0 BHUMipiB.

8. CKinbKu IJIOIMH cHMeTpii Mae IPAMOKYTHHIl mapaJesenimen?

Bnpa&( 3.1.° Bo6pasiTe KisbKa Pi3HUX PO3TOPTOK IIPAMOKYTHOTO IIapaJjeJelimesa.

3.2.° CTOpoHE OCHOBHM HPAMOKYTHOTO IapaJjejellileza JOPiBHIOOTbL 7 AM
i 24 nom, a BucoTra mapaJjejeminmena — 8 aM. 3HAWAITHL IJIOIIY adia-
TOHAJBHOTO Iepepisy.



Po3gin 1. MHororpaHHMKm

3.3.°

3.4.°

3.5.°

3.6.°

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3HalAiTh giaroHajsi OPAMOKYTHOTO IlapaJjejelliliefa 3a TPhOoMa HOTO
BUMipamMu:

1, 2, 2

2) 2, 5, 14;

3) 6, 6, 7.

3HaAWOITh TJIONIYy IIOBHOI MOBEePXHI NPAMOKYTHOTO MIapaJjejemimena
3a TphOMAa MOro BUMipamu:

1) 2 ecm, 5 cm, 10 cm;

2) 4 cm, 6 cm, 8 cwm;

3) 10 cMm, 12 cM, 5 cwMm.

Tpu rpani nmapaneneminmega marorh miaomii 1 M2, 2 m? i 3 m2. Yomy
IOPiBHIOE IIJIOINIA IOBHOI IIOBEPXHIi mapaJieJemninena?

3HaWOiTh MOBKUHY AiaroHaJui Kyba, AKIIO ILJIOIIa HOT0 IIOBHOI IIO-
BepxHi gopisHioe 150 cm?2.

CTOpPOHUM OCHOBHM MPAMOTO IIapaJjiejelinmena JOPiBHIOTL 6 M i 8 M,
KyT MisK nuMu cropoHamu nopiBHioe 30°. Biune peGpo mapaJiesemni-
mena AOpiBHIOE 5 M. 3HAWAITH IJIONIIY IIOBHOI ITOBEPXHi IIHOTO IIapa-
JeJjemnimnena.

3HaWgiTE IOy OiUuHOI ITOBEPXHI HPAMOKYTHOTO HapaJjeelinena,
SAKIIO IOr0 BHCOTA JAOPiBHIOE h, ILJIOIA OCHOBHM — @, ILIOIA giaro-
HaJIbHOTO Iiepepizy — M.

SHaWIiTh IIJIOIIY IOBHOI IIOBEPXHiI IPAMOKYTHOTO HapaJjelelimnena,
miaroHasb SKOro OOpiBHIOE 3 cM, a giaroHasi OiuHmMX TrpaHeln —

\/5 cMm i 2\/5 CM.

[iaroranp IPSAMOKYTHOTO Iapajieselninesa yTBOPIOE 3 foro peGpamu
Kyt o, B, y. doexits, mo cos?o+cos?B+cos®y=1.

OcHOBOIO TpPAMOro mapaJieemninena € pom6 i3 miaromadavu 6 cm
i 8 cm; miaromans 6iunHoi rpami mopiBHIOE 13 cM. 3HAHAITL IIJIOITY
TIOBHOI ITOBEPXHi mapaJiesernimneza.

OcHOBOIO mapaJeJerninena € pomM0 3i cTOpoHOIO b i ToCcTPUM KyTOM O,
a G6iumi rpani — mapasesorpamu 3 roctpum Kyrom [. Biume peGpo
mapaJeJielrinesa TOPiBHIOE a. SHAUIITH:

1) nyromy 6iuHOI MOBepXHi mapaJsiesemninesa;

2) IJIOIITYy MEHIIIOTO AiaroHAaJILHOTO IIepepisy;

3) BucoOTy mapaJiesemnimnesa.

Biume pebpo mpsMoro mapaJjieselinena SOPiBHIOE 5 M, CTOPOHU OCHO-
BU — 6 M i 8 M, a ogHa 3 gmiaroHaJsieii ocHoBu — 12 M. SHAULITH
miaroHaJi mapaJeJierimnena.

Y npamoxyrHOro mnapanenemninesa ABCDA;B,C,D; Bigomi pebpa
AB=2, AD=1 i giaronans AC;=3. 3HaliTh BificTaHb MiXK IpHA-
mumu AB i B,C,.

CTOpOHU OCHOBU IIPAMOIO HapaJjeiellilena TOPiBHIOIOTL 3 ¢cM i b cM,
omHa 3 miaroHaJsieil ocHoBu — 4 cMm. MeHIa giaroHajab mapaJieJiemni-
mela YTBOPIOE 3 ILJIOIMHOIO ocHOBU KyT 60°. 3HaigiTh miaronasi ma-
parnenenimena.
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3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.*

3.25.*

3.26.*

3.27.*

3.28.*

HoBemiTs, 110 cyMa KBaJapaTiB ILJIOIN OiYHNX I'paHel IIPsSIMOTo mapaJie-
Jelminmena DOPiBHIOE CyMi KBaApaTiB IJIOIN HOT0 JiaroHAJbLHUX IIepe-
pisis.

Bucora mnpsamoro mnapaJjesemnimena IOpiBHIOE \/g , HWoro pmiaroHaJi
YTBOPIOIOTH 3 OCHOBOIO KyTu 45° i 60°, a ocHOBOIO € pom6. 3HAWITH:
1) ooy 6iuHOI IMOBEpPXHi mapaJiesemnimnesa;
2) mIomly MOBHOI MOBEPXHI mapaJsesemnimesa.

CTopoHM OCHOBM TIPSAMOTrO IapaJesernimena MIOpPiBHIOIOTE 13 cm
i 14 cm, MeHIIa #oro AiaroHaJjb mopiBHIOE 17 cM, a IIJIOIIa OCHO-
Bu — 168 cm?. 3HalmiTh 1oy 6iuyHOl mOBEpPXHi.

3HaliTh AiaroHaJ i MPAMOro IapaJjiejiernimeza, KOKHe pedpo AKOTO
IOPiBHIOE @, a TOCTPUHA KYT B OCHOBLI — 60°.

CTOpPOHU OCHOBU IIPSAMOIO IapaJejelliliefa JOPiBHIOIOTL 2 ¢M i b cM;
BiZicTaHb MiK MEHIIUMHK 3 HHUX HOpPiBHIOE 4 cM, a Oiume pedpo —

242 cMm. 3HAWAiITL giaroHasi mapaJsesemimena.

OCHOBOIO IIPAMOTrO IIapaJjiefellinesa € mapajejorpamMm, MeHIIIa CTOPOHA
AKoro mopiBHIOE 9 cM, a roctpuii Kyt — 60°. Binbmra 3 giaromaseii
nmapaJjiesieminena gopiBHioe 29 cMm, a miaroHajb woro 6igbiroi 6iumoil
rpani — 25 cm. 3HaiAiTEL maomly O0iuHOI ImOBEpPXHI mapaJjesemimena.

Y xy6i ABCDA;B,C,;D; 3HaifiTe KyT Mixk npamoio AB, i mmomu-
HOoI0 ABC,;.

Y mnpamoxyrtHOoro mnapaseseminesa ABCDA,B,C,D; Bimomi pebGpa
AB=35, AD=12, CC,=21. 3maigite kyT Mixx mmomuHamu ABC
i A;DB.

OcHOBOIO ITapaJieselimnena € KBaapaT 3i CTOPOHOIO a, a #oro OiuHe pe-
6po mopiBuioe [. OgHa 3 BepIINH OCHOBHU HapaJjeielinena piBHOBigma-
JeHa BiJ ycix BepIIWH iHIITOI OCHOBU. SHAWUMITH ILJIOIII AiaroHAJBLHUX
mepepisiB mapaJesemninena.

CTOpOHU OCHOBHU IIPSIMOTIO IIapaJiesellinena qopiBH00OTE 7 i 17, a fioro
IiaroHAaJIi YTBOPIOIOTH i3 IJIOIIWHOIO OCHOBU RyTu 45° i 30°. 3HangiTh
BHCOTY IIapaJiejierimnesa.

YoTupu rpaHi IoXUJI0ro mapajejeninena — KBaJgpaTu 3i CTOPOHOMO 2.
Biune pebpo HaxmiieHe A0 MJIOIMIWHU OCHOBU Irig KyTtom 30°. 3HANAITH
TJIOITY TOBHOI ITOBEPXHi IIapaJeJierrimena.

OcuoBoro noxuioro napanenemninesa ABCDA;B,C,;D; e¢ pom6 ABCD,
y axomy /£ BAD=60°. Biuni pe0Opa HaxujeHi O ILJIOIIMHN OCHOBU
oixg xyrom 60°, a maomuaa AA,C,C mnepneHAUKYJIAPHA [0 IJIOUIMHU
ocHoBu. [loBexiTs, mo mnomi nepepisis AA,C,C i BB;D;D sBigzo-
cAThCA AK 3:2.

Hiaronans AC; mpsamokyTHoro mapaneneninena ABCDA,B,C,D, no-
piBHioe 1 i yrBOploe 3 miomumuamu ABB;, it ADD, xytu o i B
BigmoBigmo. 3HaWIiTL KyT, AKWUII BOHA yTBOPIOE 3 IjoimuHOoi0 ABC.
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3.29.% [Miaromami TppOX rpaHell TPAMOKYTHOTO IIapajejelimesa, IO BUXO-

3.30.*

3.31.

IATh i3 omHiel BepIIMHU, MOPiBHIOIOTL @, b, ¢. S3HAUAITL JiHiNHI BU-
Mipu mapasesnemrinmena (puc. 3.9).

Puc. 3.9

PosrisaabTe TPUKYTHUK, BepIIMHAMHU SIKOTO € KiHIIi Tphox pebep ma-
pajeierninena, 1110 BUXOIATH 3 OAHiel fioro BepimmHHU. [{oBemiTh, 110
IMEeHTPOI IIhOro TPUKYTHHKA (TOUKA IIepeTHHY HOoro MeniaH) Haje-
JKUTH JiaroHaJji mapaJjejiemnimena, sIKa BUXOAUTHL i3 Tiei camol Bep-
IIUHYA, i OiAUTH II0 giaroHajb y BigHOImeHHI 1:2, moumHAOUMW Bifg
CIIiIBHOI BEPIIUHMU.

BuABiTb CBOIO KOMMETEHTHICTb

3HalAiTh MJIOINY MHOBEPXHi merasi, sxa Mae (oOpMy MHOTOTPAHHHUKA
(yci pBorpanHi KyTm mpAMi):

1) ma pwuc. 3.10;

2) ma puc. 3.11.

y--—-t1-f--4-

Puc. 3.70 Puc. 3.17



MOB’A3AHI 3 MEPEPI3SAMU

ITo6ymoBa mepepisiB mMHO-
TOTPaHHUKIB Oyjsa pOBTISHYyTa

NOBYZOBA MEPEPI3IB MPU3MM 1 3AAAYI,

B Kypci reomerpii 10 kuiacy. A,

Oass 1IbOro MOKHA BUKOPUCTO- K
BYBaTH BJIACTHBOCTI ITapaJjiejb-
HOCTi mpaMux i maomue abo,
HAIIPUKJAL, METOJ CJiIiB.

Haramaemo mi meronmu. A

BuKkopUCTaHHA BllacTUBOCTEM
napanesbHMUX MpAMMX i NAOWMH

Axnio sagaHUil MHOTOTPAaHHUK MiCTUTh
mapajieJibHi T'paHi, fAKi IepeTwmHae ciuHa
IJIOIIIMHA, TO 3a BJACTUBICTIO IapajejbHUX
IJIOIVH TPAMi TepPeTUHY CiuHOI TJIOIMWHU
i3 MMMU TpaHAMHU MapajesbHi.

IToGyayemo mepepis IPSAMOKYTHOI'O IIa-
paneneninena ABCDA B,C/.D, (puc. 4.1, a)
TJIOIIIMHOIO, IO IIPOXOAUTH uyepes TouKu K,
L, M =na ifioro pebpax (KeAA,, LeBB,
M eCC,). Cnonyuaemo BifpiskaMu IIapu TO-
YOK, IO JIeKaTh B OAHiNW rpaHi, onep-
Kyemo Bigpisku KL i LM (puc. 4.1, 0),
3a AKWMU CiuHa MJIOIIMHA IMepeTHWHAae T'paHi

e MeTopa chigis

A mobymoBu OiJBINT CKJIAJHUX IIepepidiB MHOTOTPaHHUKIB
3PYYHO 3acTOCOByBaTu Meron ciaimiB. Ilim wac #ioro BUKoOpuCTaH-
HS CIIOYATKY OYAYIOTH HNPAMY HEePeTUHY CiuHOI IJIOIUHU 3 ILJIO-
IUHOI0 AKOI-HeOyab Tpami (caix ciuHol miomuMHM Ha Iifi Tpa-
Hi), a MOTIiM y:Ke 3HAXOAATh TOUKU IEPEeTUHY CiUHOI IIJIOIUHU
3 BigmoBimHMMU pebpamMu MHOTOTpaHHUWKAa (abo 3 iXHiMu mpomo-
ByKeHHaAMU). [HOMI HEoOXimTHO PO3TIAHYTU MOIOMIiMKHI ILJIOIIMHM,
I AKUX TaKOMK OyAyeTbes ciin ciumol muommuu (abo cuinx miel

¢, B, ¢,

| |
| |
s [P, Sl
| i K —i W s
|
Bl e Fi ¢

D A D
a 6

Puc. 4.7

ABB/A, i BCC,B, Bignosigzo. IIporunexHi
rpaHi mapaJiesieminiefja IMOTIapHO IapaJiesbHi,
Hanpuknaj i AA D D|nnx. BCCB,.

Omxe, ciuHA TJIOIIWHA IIEePETHUHAE TPaHb
AA DD mno npawmiii KN, napanenbHilt npsa-
miit LM (mposogumo KN| LM, NeDD
i cmosmyuaemo Bigpiskamu Ttouxku N i M).

Yorupukytauk KLMN — miykauuii me-
pepis.

Inoni BuUKOpHCTAHHA BJIACTUBOCTEH IIa-
pajieIbHUX TPAMHUX 1 TJIOIIWH TOETHYIOTH
3 iHIMMMU MeToJaMu I00YyZOBU IlepepisiB MHO-
TOTPAaHHUKIB.

Puc. 4.2

JMOTOMIiKHOI IIJIOITUHU Ha IJIOIINHI AKOI-HeOyIb I'paHi).

Haragyemo, 110 masa ogep:kaHHsS CJIi-
oy (mpsamoi b) momuuaM 3 HaA IJIOMIMHI O
(puc. 4.2) pmocraTHLO 3HAUTH TOYKU IIepe-
TUHY OBOX IPAMHUX IJIOIIMHU O 3 IJIOIIHU-
HOoo [P (oCKisbKM ABi TOUKM, HampuKJIam A
i C, ogHO3HAUYHO BM3HAYAIOTH Hpamy b). Tou-
Ka mepeTuHy OyAb-AKOI MPAMOI @ IJIOMUHA 3
3 IJIOIIMHOIO O, 3aByKAU JEXKUTh Ha CJimoBi
mromueEn 3 Ha maomumHi o (Ha mpamii b).

Ilicna posrasany mapajieIbHOTO ¥ IeH-
TPaAJbLHOTO IIPOEKTYBAHHSA MOKHA YTOUHUTHU
3MiCT MeTOAY CJimiB, IIOB’sI3aHOTO 3 BUKO-
PUCTAHHAM BIiAIOBiZHUX MpPOeKIii. SIKIIo
posraAmaTH CJig CciuHOl IJIOMIMHU HAa ILJIO-
IIUHI TPOEKITii, TO pa3oM i3 KOKHOIO TOUKOIO
MOJKHA PO3IVIAmZATH I Ii IIpoeKIilo Ha Iio
miaomtuay. Tomi mas moOymoBW BigmoBimHO-
ro CJify CiuHOI IJIOIIMHU AOBOAUTHCS ABiui
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3HAXOQUTHU TOUKMW MEPEeTUHY NpPAMOI W IJIo-
IUHY 3a JABOMa 3aJaHUMM TOUKaAMHU IIi€l
OpAMOI Ta IXHIMU IIPOEKIiAMU Ha IJIOIMUHY.

Hexait, nHanpurJazx, nOpsMa a IIPOXO-
IUTh uepe3d Touku A i B, mpwuomy Bimomi
napaJyieabHi (puc. 4.3, a) abo IeHTpaJbHIi
(puc. 4.3, 6) mpoekmii A’, B’ IuX TOYOK
Ha niomuHy O. Tomi Touka M mepeTUuHy
mpamol a 3 ii mpoekiiero — mpsmoo a’ (o
IIPOXOAUTEL uepes Touku A’ i B’) i Oyze mry-
KaHUM IIePeTUHOM IPAMOI @ 3 IJIOIUHOIO O.

Ot:xe, 1100 3HAWTU TOUYKY HMEePEeTHUHY IIPA-
MOi 3 IIJIOIIMHOIO ITPOEKI[ill, TOCTaTHRO 3HAal-
TU TOUYKY IEePeTUHY IpPaAMOi 3 Ii IIpoeKIiero

TakuM YmMHOM, IJA TOOYAOBU IepepisiB
MHOTOTPAHHUKIB METOAOM CJIiiB MU MOYKEMO
BUKODPHUCTOBYBATH MapaJjesjbHe ITPOEKTYBaH-
Ha (y Bajayax, MOB’sA3aHUX i3 MIPU3MaMH)
abo meHTpasbHe (Y 3agadyax, OB A3aHUX i3
mipaminoro).

YacTo 3a IJIOILIUHY IIPOEKI[ii BUOMPAIOTh
IJIONIIMHY OCHOBYM MHOTOTPDAaHHUKA (AK IEHTP
OPOEKTYBaHHA — BEPIIMHY IIipaMiam, IIpo-
TUJIE}KHY OCHOBI).

3a I0IOMOI'0I0 METOAY CJiAiB mo0yayeMOo
nepepisa kyb6a ABCDA B/C,D, mnjiomuHoID,
10 IIPOXOAuThH uepesd Tpu Touku K, L, M,
AK1 JekaTb Ha IIOMapHO MUMOOiIKHUX pe-

Ha III0 IIJIOITVNHY.

D, L c,
[
[
H1 |
[
[
ID C
j R
Ke s
e m
A B
Puc. 4.4
D, L c :
F/ i 1 Ha
A I N
NI Y
U [
/I’/ DI QI
// J.__ L
K P
‘\\,\— | _m
ALz See==~
H

Puc. 4.5

Opax kybOa (puc. 4.4).

Posrnsmemo mapajiesibHe MPOEKTYBAHHA 3aJaHUX TOYOK
Ha mioiuuy ocHoBu ABCD y HanpsaMKy 6iumoro pebpa Kyoa.
Toxmi mpoeknismu Touox K, M, L OyayTb BiAHOBiZHO TOU-
ku A, M, L, ne LL || DD (puc. 4.5).

3HalijeM0 TOUKY IlepeTuHy upsamMoi LK, 10 JIeXKUTb
y ciuHili mjomuHi, i3 IJIOIIMHOK ocHOBU KyOa. IleperurHom
npamoi LK 3 ii mpoekniero ;A i e mykana Touka P, mo
HaJIe:KUTh CiUHifl MJIONMIMHI ¥ mJaomuHI ocHOBU KyOa. OT:ke,
ciuHa IIJTIOIIMHA IIepeTHMHAE OCHOBY KybOa 1o mpawmiii MP
(ockinpku Touku M i P Haje:xaTh SK CiUuHIN IJIOIMWHI, Tak
i mmomuHi ocHoBuU ABCD). Ile i € caig ciumoi maomMHN
Ha IJIOMUHI ocHOBU Kyba. Touxka H mepermHy Iiei mpamoi
3 pebpom AB nae 11ie OAHY TOUKY Ilepepidy Kyba. Crmoayuummo
rouku K i H, H i M Bigpiskammu.
BUKOPUCTOBYEMO ITapajeJbHICTh MNPOTUIEIKHUX
rpaHeli Ky0a, AKi ciuHa IJIOIMWHA IMEPEeTHWHAE II0 IapaJjesb-
HUX mupaMux. Yepesd TouKy L 1mpoBememMo MIpAMYy, IIapa-
aensHy KH, i Touky ii meperuny 3 pebpom CC, Kyba mo-
3HaunMo OyKBowoo E. Cmoayummo Touku E i M Bigpiskom.
Yepes Touky L TakoK ImpoBeneMO IpPaAMYy, napajeabny HM,
i Toury ii meperunHy 3 pebpom A, D, Kyba mosHaummo Oy-
kBoio F. Cmonyuumo touku L i F, K i F Bigpiskamu.

Hlecturkyrauxk KHMELF i Oyme IIyKaHUM Iiepepisom
Ky0a 3aJaHOI0 ILJIOIMNHOIO.



§ 4. MNobynoBa nepepisiB MpY3MK 1 3adadi, MOB'A3aHi 3 nepepizamu

3azHaumMo, 10 MOYMHATU PO3B’sI3yBaH-
Hs 3amady Ha OOYMCIIeHHs, IIOB A3aHUX i3
mepepisaMu MHOTOTDAHHUWKIB, MOYKHA JBOMAa
muigxamu. Hampukiaazg, SKITO B 3ajadi Io-
TpiOHO 3HAWTU MJIOITY IIepepisy, TO CIoYaTKy
MOJKHAa IIOOYAyBaTHU Iei Iepepis, BUSHAUUTHU
tioro ¢opmMy, a mOTiM 3HAWTH HOTrO ILJIOIMLY.
Ane ocKinbKM B 3amadi He BHUMAramTh IIO-
OynyBaTH mepepid MHOTOTPAHHUKA, TO MOK-
Ha II0YaTH PO3B’sI3YBAHHA IHIIUM IILJIAXOM:
yBaKaTu, IO Tepepis yske mobOygoBaHU# i,
CIIMPalOUNCh Ha BJIACTHUBOCTI NapaJjejbHOCTI
a00 HmepHeHAUuKYJISIPHOCTI MPAMUX 1 MJIOIINH,

00T'pyHTYBaTHU (POPMY IIepepisy, a mMoTiM 3HANTH
¥ioro myomty (aAuB. PO3B’sA3aHHA 3amau 2 i 3,
HaBeJeHi HMKUe).

Taxko:k 3a3HAUMMO, IO iHOAL CJim ciuHOI
IJIOIIIUHY 3PYYHO POITJIAJATH HE TiJbKHU
B 3amavax Ha ImI0OyIOBY IlepepisiB, ae i
y 3ajjayax Ha OOUMCJIEHHA KyTa MisK CiuHOIO
IJIOIIIUHOI0 ¥ TJIOIMIMHOI0 OAHiel 3 rpaHeit
mpusmMu abo mipamigu.

Y Takux BUIIagKaxX Hac 4acTo He IIiKaBUTh
BUJ IIepepisy, ToMy ioro MOKHaA He OyayBa-
T W He OOI'PYHTOBYBaTH (AUB. PO3B’sA3aHHA
3amaui 4, HaBeJgeHe HUKUE).

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Y npamoxyrHoMy napanenenineni ABCDA B/C D, croporu ocHoBu AB
i AD popiBHIOIOTH 5 cM i 6 cM BifgmoBiAHO, a BHUCOTa mapaJeJenimnena —

8 cM. 3HalifiTe MOy Iepepisy mapaJiesemine[a IJIOIIMHOIO, IO IIPO-
XOIUTH Uepe3 CTOpPoHy ocHOBU AB i Bepmiuny C,.

Pozp’azaHHga

P 1. Ockinpku mapasesermnine], IPAMOKYTHHM, TO

KomenTap

BukopucroByemMo oOCHOBHiI eJe-

fioro BHCOTOI0O € OiuHe pebpo, OT)Ke, 3a YMOBOIO ' MEHTH CXeMU pPO3B’sA3aHHSA 3amau
DD, =8 cm (puc. 4.6). Ha obumciaenHs (gus. § 2).
2. Ilnounu ocaos ABCD 1. OGr'pyHTYBATH PO3TAIIyBAaHHSA
i ABCD, napanenbHi, D, C, | Bucorm MHOTOrpaHHUKa (y IIbOMY
TOMY CiuHA IJIOIIMHA IIepe- I/| BUNIAAKY JOCTATHBO IIPUTAJATH O3HA-
THHAE IX IO IapajlelbHHX A, y : YeHHS U BJIACTUBOCTI IPAMOKYTHOTO
npamvux. Ciuma mJommHa /I I mapaJeJelinena).
ABC, mneperuHae HIK- 0! .
o P 2. OOr'pyHTYBaTH, III0 IPOCTOPOBi
HIO OCHOBY II0 Ipawmin AB, ;| . L. .
oo | KyTH ¥ IPOCTOPOBi Bifcrami mosma-
a BepxHI0O — II0 HpAMiit, / D c i e .
.o / Noad - veHi npaBusabHO (y it 3agaui Takux
sdKa TapajielbHa MPAMiit I’ .
. ! eJIeMeHTiB HeMae).
AB i 1mpoxomuTh uepes ,
Touky C,. AJe uepes TOU- A B 3. flkmo posrasigaere mepepis
Ky C, IPOXOAUTH TiIBKH Puc. 4.6 MHOTOTPAaHHUKA, TO OOI'PYHTYBATHU
oHA TIIpsAMa, IapajeJbHA 1oro (opmy, AKIIO If0 (OPMY BUKO-
npamiii AB, — ue ups- pUCTOBYyeTe AJA DPO3B’sA3aHHA (AJaA
mMa C/D,. Omxe, TmepepisoM € YOTUPUKYTHUK 06‘*?’1CHGHH3'HHOUI1 OTPHUMAHOTO IIe-
ABC,D,, croposn AB i C,D, sxoro mapanenpmi & PePi3y TMOTDi6HO OGrpyHTYBaTH, IO
it pismi, To6To ABC,D, napasesorpam. Ypa- , HEPEPi3OM € IPAMOKYTHHK).

xoByroun, 1mo AD1 AB # Te, mo npama AD —
npoeknia npamol AD, Ha nmomury ABCD, omepxy-
emo, mo AD, | AB (3a TeopeMoOIO IIPO TPU IlepIeHU-
kynapu). Orxe, ABC,D, — HOpAMOKYTHUK.

4. Ha KosxHOMY eTrairi o0uucaeHb
yKasaTu, eJEeMEeHTH SKOTO TPUKYT-
HUKa BUB3HAUAETE, i AKIIO BiH IpdA-
MOKYTHUI, MOACHUTUA UYOMY.
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3. Is mpamokyTHOro TpuKyTHUKa ADD, (DD, — 30KpeMa, 1106 00IPYHTYBATH, 110
BHUCOTA TapaJieJierninesa) MaeMo: TPUKYTHUK ADD, TNpAMOKYTHUH,
JOCTaTHBO yKasaTu, mo DD, — Bu-

AD, =\/AD2+DD12 =V6?+87 =10 (cm). cora mapaJeyemninena (Toxi mpsama

DD, nepuneHIuUKyJIApHA A0 ILJIOIIU-

4. Toxi moia mepepisy mOpiBHIOE:
HU OCHOBH, a Ie 1 03HAuJae, 1[0 BOHA

Spepepiay = AB-AD; =5-10=50 (cm?). MepIeHIUKYJAAPHA 00 mpamol AD,
Bidnoside: 50 ew?. < IO JeSKHTE Y Lif MIOMMUH).
3p0aua 2 OcHoBOIO HI?.HMOII' Ipu3MH ABCZDAIBICID1 € piBHo6iq1'{“a Tpa.neuiﬂ ABCD3
mioina Akoi gopisHioe 84 cm?. OcmoBa AD Tparmelrii HOpPiBHIOE BUCOTI
Tpamenii i1 y mricTs pasis 6inbina 3a ocHoBy BC. Uepes 6iune pe6po CC,
OPU3MU MIPOBEIEHO ILIOIIUHY, HmapajaelbHy pedopy AB. 3HaAUIITH ILIOITY
YTBOPEHOTO Tiepepisy, AKII0 BUCOTA MPU3MHU MOPiBHIOE 9 cM.
Komenrap
Haramaemo, 1110 B 3ajauax Ha 3HAXOMKEHHS ITounHaroumM 00UMCIIEHHS, CJIiT ypaxy-
IJIOIIL IIepepisy MOMKHA CIOUYATKYy HOOyAyBaTH BaTH, IO 3aJlaHi B YMOBi eJeMeHTU IIPHU-
noTpiObHMI mepepis, Bu3HAUUTU WOTO (opmy, 3Mu (BucoOTa U mioIa ii OCHOBU) He JJ03BO-
a moTriM s3HaWTH ¥oro Imaoiny. AJie MOXKHA IIO- JAIOThL PO3TJISHYTH KOTHUNM TPUKYTHUK,
YyaTu Po3B’A3YBAHHS iHIINM IILIAXOM: BBAKATHU, y AKOMY Bimomi xoua O mgBa eJeMeHTH.
110 Iepepis yoxke modygosauuii. Ilorim, cnuparo- Tomy mJisi BUKOHAHHS OOUYHCJIEHB JO-
YHUCh Ha BJIACTUBOCTI ITapaieIbHOCTI a00 IIepIieH- BeleThCsI BBECTU HeBimomMuil Bimpisok (Ha-
JIUKYJISAPHOCTL IPAMUX 1 MIJIOLWH, OOI'PYHTYBAa- npukJaan, mosHauutu: BC=Xx) i ckjaactu
T hopMy IIepepisdy, a ToAi 3HANUTU HOTO ILJIOMITY. pPiBHAHHA, i3 AKOro MOYKHA BU3HAYUTU
OT:Ke, 3amucyBaTH IIOYATOK PO3B’sI3aHHS MOMK- HeBijoMu# BiApi3ok (AJA IIbOTO JOCTAT-
Ha OJHUM i3 OBOX CIIOCO0iB (OUB. HHUKUE). HBO BUPA3UTHU 3aJaHy ILJIOIIY uepesd X).

Posp’azanuga

II cnoci6o
nowamky o6rpyRmyeanns Gopmu nepepisy

I cnoci6
nowamky o6rpyHRmMYyeanHs Gopmu nepepisy

> 1. IIposememo B miaomuui ABCD mnpamy
CM||AB (puc. 4.8). Yepes CM i CC, mupo-
BeleMO ILIOIIWHY 0. 3a 03HAKOK IlapaJiesib-
HOCTi mpAmoi i miomuun o || AB.

P 1. 3a ymoBoo npama AB nmapajienabHa ILIO-
muHi mepepisy o i uepes mpamy AB mpoxo-
nuTh miaomuuaa ABCD,

orxke, mpsama CM mepe- B C
TUHY I[UX IJIONIWH I1a-

|
c
panenbha npamiit AB 4 - ] 5
(puc. 4.7). m, N
(|
o 1o
B. .C
-7 N
//// \ H D
A M D M K
Puc. 4.7 Puc. 4.8

\v/
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2. YpaxoByiouu, IO IIJIOINIUHU OCHOB
Opu3MHu NapajejbHi, MaeMo, IO BiAmOBin-
Hi mIpaAMi IXHBOTO MEPEeTHUHY 3 IIJOIMUHOI
Takox OyayTs napaixeabHuMu: C M, ||[CM.
Kpim Toro, mapanenpHuMu € 6iuHi Trpa-
Hi AA DD i BBCC (AD| BC i DD,|CC),
TOMY BimmoBigHi mOpAMi IXHBOTO IepeTu-
HY 3 ILIOIIMHOI0 ¢ TaKOMK IlapajesbHi:
MM, ||CC,. Orxxe, CMM,C;, — mnapaieio-
rpam. Ane CC, L un. ABCD (npusma npama),
tomy CC, LCM, tooto CMM,C, — mpsamo-
KYTHUK.

3. Y tpamnenii ABCD (puc. 4.8) mosHa-
yumo BC=x (x>0). fxmo CK L AD, T0
sa ymoBoio h =CK=AD=6x. Ypaxosyio-

AD+ BC

un, Mo S,z0p = -h=84, omep:KyeMoO

3adaua 3

6x+x

piBHAHHA .6x=84, Tobro 21x*=84,
x*=4, x=2. 38sigcu BC=x=2 cm, AD=
=CK=6x=12 cm.

4. YpaxoBynouu BJIACTHUBOCTI piB-
HOOiuHOoi  Tpamemii (AM=BC=2 cMm,
MD=AD-AM =10 cm, Touka K — cepenu-
Ha MD, toni MK =5 cMm), i3 IpAMOKYTHOTO
TpukyTHuka MCK maemo:

CM =CK? + MK? =122 +52 =13 (cm).

5. 3a yMOBOIO mpu3Ma IIpAMa, OTKe,
OiuHe peOpO MOPiIBHIOE BUCOTI IIPU3MU, TOOTO
CC, =9 cm. Togi nmoma mepepisy HOpiBHIOE
Scame, =CM-CC, =13-9=117 (cm?).

Bidnogidv: 117 cm?. <]

Ocnosoro npamoxyTHoro napaneneninena ABCDA B,C, D, e ksagpar ABCD
3i croponoro 3 cMm. Biune pebpo AA, nopisHIOE 4 cM. 3HaAHIITH MOy

mepepisy mapaJiesierninea IJIOIUHOO, IO IPOXOAUTDH Yepes3 BepIinHy A
IepIeHANKYJIAPHO fo Ipamol BA,.

Posp’azanna

I cnoci6
noiamky oOTPYHMYEAHHA GopMU nepepisy

P 1. OckinbKu 3a yMOBOIO ILIOIIMHA IIepe-
pisy oL BA, To npama AM IepeTHUHY ILIO-
muHE o i AA BB (puc. 4.9) nepneHIuKy-
JApHa Ao upamol BA, (AM J_BAI).
¥Ypaxosytounu, mo AD 1 mi. AA B, B, maeMo:
AD 1 BA,. Ane ol BA, orxe, npama AD
JEKUTh y IIoIuHI o (TOOTO ILJIOIMMHA O
npoxoguth uepesd npamy AD i AM 1 BA).

¢ B

Ma€EMO:

II cnocio
nouamky o0T pYHMYEaHHA (PopMuU nepepisy

» 1. IIposegemo B miomuui AA BB mnpsa-
my AM 1 BA, (puc. 4.9). Yepes npami AM
i AD npoBenemo miomubay . loBememo, 110
oL BA,.

Ockinsku AD 1 nm.AA BB, ToO MaeMo:
AD 1 BA,. YpaxoByiouu, II0 3a II00yJOBOIO
AM 1 BA,, omepxxyemo: oL BA,.

1 2. OCKiJbKY IIJIOMIMHYU MPOTUJEKHUX OiUYHUX TIpaHeld IpsaMo-

KYTHOTO IIapaJiejieninena IIOIIapHO IIapaJiebHi, TO BiAIOBiAHI mps-
—am Mi IXHBOTO IEePeTHUHY 3 IJOIIMHOI0 O TaKOXK IMONapHO HapaJjesibHi:
a MN ||AD, AM||DN. Togi AMND — mnapajaenxorpam. AJe

AD 1 nn.AA B B, otxe, AD 1 AM,
T00T0 AMND — OpAMOKYTHUK.
z 3. Is mpamoxyTHOro TpuUKyTHUKa AA B (AA1 1 . ABCD)

AB=\|AB® + A, A’ =\3? +4° =5 (cwm).
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4. Is mopibHocti TpuryTHUKiIB AMB 5. 3HaxX0aMMO ILJIOIIYy IIepepisy:
i ABA (ix rocrpi KyTu piBHI AK KyTH
3 BiATIOBIAHO MePHEeHAUKYIAPHUMU CTOPOHA- S g =AD-AM =
AM AB . AM 3

mu) maemo: ——=-—— Toai ——==. Omxe, :3.E=ﬁ=111211 25 (ex?).

15
AM=— .

4 (ca) Bidnosidv: 11,25 cm?. <

3ayeaxcenns. s obunciIeHHs IO nepepidy S, ... MOXKHA TaKOXK
BUKOPHUCTOBYBATH OPTOTOHAJBHY IIPOEKI[iI0 IMepepisy Ha MJIOMIUHY HUMKHBOI
OCHOBHU 3aJIaHOTO0 MIPSIMOKYTHOTO IIapaJjesenimnena (mepepisd IPOEKTYEThCS
B KBagpaTt ocHoBu ABCD) i obumcauTy mJIOINy mepepidy 3a opMyJor, 00-

rpyaToBamoo B § 15 migpyunmka maa 10 kiaacy:

S

npoermii __ ABCD

TPV cos@ cos@

Ae @ — KyT MiK IUIOIIMHOIO Iepepisy # IIOLUHOI HMPOeKWil; S, . .. —
ILJIOIIla OPTOTOHAJIBHOI IPOEKIIil mepepisy Ha IJIOIMINHY HUKHBOI OCHOBU 3a-
TaHOTO IPAMOKYTHOTO ITapaJjiejieninena.

Y npoMmy BUIAAKy He MOTPiOHO 0OIpyHTOBYBaTH (hOpMy mepepisy (xoua
IOBOAWTHCA OOT'PYHTOBYBaTH ab0 BUKOPWCTOBYBATH NEPUEHIUKYIAPHICTH
IUIOIUHYU Tiepepisy ngo mpamoi BA,; dus. n. 1 pose’asannsa). OgHak 1mo-
TPpiOHO OOI'PYHTYBATU, AKUI caMe KYT € JiHiAHUM KyTOM JBOIPAHHOTO KyTa,
YTBOPEHOTO CiYHO0 IJIOIIUHOO I IIJIOIMHOIO OPTOrOHAJLHOI IIPOEKIlii mepe-
pisy. Ile mo:xHa 3po0OUTH, HAIPUKJIAL, V TaKuil cmocib: ockinmbku AB L AD
(ax croporu kKBaapata ABCD) i MA 1 AD (ockinbku AD 1 nn.AA B B),
T0 LMAB — jimifinuii KyT ABOrpaHHOTo KyTa 3 pebpom AD (TobGTOo Iie
i e RyT @ MiX CiYHOIO IJIOIMWHOIO I ILJIOIMHOIO OPTOTOHAJIBHOI IIPOEKITii
nepepisy). yiAa 3HAXOAKEHHA COS(Q MOYKHA 3HOBY CKOPHCTATHCA IIOZi6-
HicTio TpukyTHUKiB AMB i A BA.

. AB 4 . S

Toni cos<p=m=%=g i Snepepiay:ﬁ:

45 1
=—=11- (cm?).
. 1 (cm?)

ot x| ©

CropoHU OCHOBU NpaBUJIbHOI YoTUpuKyTHOI npusmu ABCDA B,C, D, no-

*
3adava 4 piBHIOIOTH 2, a Oiuni pe6bpa — 5. Ha pebpi AA, mosHaumam TOUKy E
Tarky, mo AE=3. 3Haixite KyT Mixk miaomunamu ABC i BED,.
Posp’a3anna Komenrap
P 1. Ockinprn 3ajaHa mpu3Ma BukopucTOByEMO OCHOBHI €JI€MEHTH CXeMUu

ABCDA,B,C,D, (puc. 4.10) npaBuibHa, TO . PO3B’A3aHHA 3aJa4y Ha oOuncaeHHA (Jus. § 2).

il Bucorolo € 6iune pedbpo AA, | na. ABCD. 1. O6IPYHTYBATH DOSTAIIYBAHHA BHCOTH

2. Hexait npama D, E mepeTuHae npAaMy , MHOTOTPpaHHUKA.
DA B rouni K, toni BK — mnpsaMa mepeTuny

2. ObrpyaTyBaTu, IO IIPOCTOPOBI KyTU
minomud ABC i BED,.

¥ IpOCTOPOBi BifmcTaHiI MO3HAUEHI ITPaBUJIBHO.
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VY mnomuni ABCD niposenemo AH | BK,
Toni EH | BK (3a TeopeMoOIO IPO TPU IIep-
MeHIUKYJAApHu), oTske, L EHA — ninifinuit
KYT JBOTPAHHOTO KyTa 3 pedopom BK (arwmit
i mopiBHIOE KyTy Misk mmiaomimaamMu ABC
i BED),).

3. Is mogmi6bHocti TpuKyTHUKiIB AEK

i AJED, (BoHE IPAMOKYTHi 3 PiBHUMH TO-
_AE
AD, AE
XOByIOUHN, 10 3a ymoBolo A D =AB=2,
AA =5, AE=3, a oT:ke, A E=2, maeMo:

CTPUMHU KyTaMH) MaeMoO: VYpa-

AK 3
—=—, roni AK =3.
2 2

4. I3 npamokyTHoro TpukyTHUKa AKB
(ABCD — xBaapat, tomy ZKAB=90°
MaeMo:

BK =V AK?+ AB? =/32 +22 =/13.
Tomi S, .xs =%AB-AK=%BK~AH.

AB-AK 3-2 6

BK 13 i3

5. I3 mpamoxkyTHOro TpuKyTHUKa EHA

3Bimcu AH =

waeo: tg LEHA=AE_ 3 _V13.
AH 6 2
J13
13
Omxe, LEHA= arcth .

/G

Bidnogiov: arctg%. <

3. Ha KoxHOMY KpOIli o0uMCJ/IeHb YKas3aTwu,
eJeMeHTH HAKOr0 TPUKYTHUKA BHU3HAUAETE,
i AKIIO BiH TPAMOKYTHUM, MOACHUTHU YOMY.

Hnsa oOrpyHTYBaHHSA TOro, AKUN caMe KYT
€ KYTOM MiK IIJIOIIMHAMHU, TOOYAYEMO CIIOUATKY
cJif ciuHOI NMJIONIMHY Ha IJIOIIWHI OCHOBU (IJIsd
IBOTO [OCTAaTHHBO 3HaWTM TOuky K meperuny
npamoi D E Ta ii npoeknii DA Ha IJIOIIUHY
ocuoBu). Ilorim mobGyayemo JiHiHUE KyT Bix-
IOBiZHOTO JBOTrpaHHOro Kyrta 3 pebpom KB.
J1s 11bOTO0 BUKOPUCTOBYEMO OPi€HTHUD, HaBeme-
HU# y nigpyuysaury aad 10 kuaacy (c. 123): axwo
3 mouxku E, axa aexcumdv Ha 00HIil i3 zpaHell
0602paAHH020 KYma, Onyu,eHuil nepneHouKyaap
Ha iozo Opyey epanv (EA 1 na. ABC), mo 0as
moeo, wob nodydyeamu 6i0no6i0HUll NiHIUHULL
Kym, nompibHo 3 OCHO8U 3A0AH020 nepneHou-
Kyaapa (mouku A) nposecmu nepneHOUKYLAD
Ha pebpo 080z2paHH0z0 Kyma il cnoayiumu 8io-
piskom odepixcarny Ha pebpi mouky 3 moukoio A.

Haramaemo, mo gia obuuciaeHHda Bucotu AH
IPAMOKYTHOrO TpuKyTHUKa AKB [moCTaTHBO
3amrcaTy #oro IJIOMIIY ABOMA CIIoco0aMu i Ipu-
PiBHATH oJep:KaHi BUpaswH.

D, 4
/)
/)
A, I" T B
P
/ I
/ |
/ I
E I D c
//
H v
B
K H
Puc. 4.70

1. HaBeI[iTB IIpuKJJIag BUKOPUCTaHHA BJIACTUBOCTEM IIapaJjieJIbHUX IIJIOIITUH

3anumaHHg ) :
i mpaMux g moOynoBU IIepepisy MHOTOTPaHHUKA.

B aeu 4.1.° TlobyayiiTe mepepisa YOTMPHMKYTHOI NPU3MHU ILIOIIMHOIO, IO IPOXO-

V\p IUTHh 4epe3 CTOPOHY OCHOBU ¥ OJHY 3 BEPIIUH IPYroi OCHOBWU.

4.2.° TlobynyiiTe mepepis YOTUPUKYTHOI NPUSMH ILIOIIMHOIO, IO IIPOXO-
IUTh Yepe3 TPHU TOUKHU Ha OiuHmX pebpax IIPU3MMH.
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4.3.°

4.4.°

4.5.°

4.6.

4.7.

4.8.

4.9.

4.11.*

Biune pebpo mpaBuUIbHOI TPUKYTHOI IpU3MU AOPiBHIOE 6 cM, a CTOPO-
Ha ocHOBM — 8 cM. SHAHAITH IJIOINY IIepepidy mpuaMu IIJIOIIHNHOIO,
[0 IPOXOAUTHL Uepe3 CTOPOHY HUIKHBOI OCHOBHU M IIPOTHJIEIKHY BEp-
IIIUHY BEPXHBOI OCHOBH.

CTOpPOHU OCHOBU MPAMOI TPUKYTHOI mpusmMu mopiBHiooTh 10, 17 i 21,
a Bucora mopiBHioe 18. 3HaAAiTH MJIOILY IIepepidy, IO IIPOXOIUTh
yepes OiuHe pebpo I MEHIIy BHUCOTY OCHOBH.

Y npamiii TPUKYTHi# IpU3Mi uepe3 CTOPOHY OCHOBH I KyTom 45°
Io Hel IpoBemeHo ILJIOIIUHY, 1[0 IIePeTHHAE IIPOTUIeKHe Oiune pebpo.
SHaWgiTh ILIOINY Iepepidy, AKIIO ILJIOIIa OCHOBHU AOPiBHIOE Q.

CTOpoHM OCHOBU MPSMOI TPUKYTHOI MPU3MHU HAOPiBHIOIOTH 13 cwm,

37 cm i 40 cm, a Giume pebpo mopiBHIOE 20 cM. S3HAUIITH:

1) moory mepepisy mpusMu IJIOIMHOIO, IO IMMPOXOAUTHL uepe3 Oiume
pebpo ii MEeHIITy BHUCOTY OCHOBUW IIPU3MU;

2) myoIy Iepepisy Mpu3Mu ILJIOIINHOIO, IO IPOXOAUTH Yepes CTOPOHY
ocHOBHU IIig KyToMm 30° [0 MJIOIIMHU OCHOBH.

OcnoBoro mpamoi TpukyTHoi mpusmu ABCA,B,C, € piBHOOGenpeHUI
TpukyTHUK ABC, ne AB=BC=25 cm, AC=30 cm. Yepes Oiune
pebpo AA, npusMHU IPOBeleHO ILIOIIWHY, IePIeHJUKYJIAPHY IO pe-
6pa BC. BuszauTe BHUCOTY IIPU3MMU, AKIIO ILJOINA YTBOPEHOI'O Iepe-
pisy mopiBumOe 72 cm?.

JliaroHaJib OCHOBY IIPABUJIBHOL YOTUPUKYTHOI IIPU3MHU TOPiBHIOE 10V2 cMm,

a Bucota — 20 cm. 3HAUOITH:

1) mtomy miaroHaJbHOTO Iepepisy IpU3Mu;

2) momry nepepisy, o0 TPOXOAUTH Yepes MPOTUJIEKHI CTOPOHY OCHOB
IIPU3MU;

3) momly Imepepisy HpuU3MHU, IO IPOXOAUTHL UYepes3 CTOPOHY OCHOBU
mig xyrom 45° mo Hei.

JliaroHa b OCHOBYM ITPaBWJIBHOI YOTMPUKYTHOI MPU3MU JOPiBHIOE 4\/5 cM,
a miaroHaJib IPU3MU HaXWJeHA OO0 IJIOIIMHHK OCHOBU IIig Kyrom 60°.
3HAWAITh NJIOIY Ilepepisdy IPM3MU, IO IIPOXOAUTH Yepe3 CTOPOHY
HU)KHBOI OCHOBM W NPOTHUJIEIKHY CTOPOHY BEPXHBOI OCHOBHU.

OcHOBOIO TIPAMOI TPU3MHU € MPAMOKYTHUU TPUKYTHUK i3 Kareramu
20 cm i 21 cm. Yepes cepenuHy rinmoTeHy3u IepPIeHANKYJIAPHO OO0 Hel
IIPOBEAEHO ILJIOIUHY. SHAWAITH IJIOIIY IIepepisy, aKIino OiuHe pedpo
npusMu JopiBHIOE 42 cM.

3HalAiTh oIy O6iuHOI HmOBEePXHiI IPaBUIBHOI TPUKYTHOI IPU3MU,
IJIOIa OCHOBU AKOI JOpiBHIOE S, a ILjIoIlla Iepepisy, IIPOBEINEHOTO
yepes CTOPOHY OJHOI OCHOBU II MPOTHUJIEKHY BEPIINHY iHIITOI OCHOBH,
IopiBHIOE Q.

Kosxue pebpo nmpaBusibHOIL mecTukyTHOI npusmu ABCDEFA, B,C, D, E F,
mopiBuioe a. I[IoOyayiiTe mepepis Ipu3MU IJIOIUHOIO, II[0 MPOXOLUTH:
1) uepes Bepmunu A, Ci D;;

2) uepes BepmmHU A, B i E,. O0unCIiTh IJIOINI IUX Iepepisis.



§ 4. MNobynoBa nepepisiB MpY3MK 1 3adadi, MOB'A3aHi 3 nepepizamu

4.13.

4.14.

4.15.

4.16.

4.17.*

4.18.*

Yepes pmiaromajb OCHOBM IPABUJIBHOI UOTHPUKYTHOI MPU3MHU IIPO-
BelleHO IIepepis, mapaJjieIbHUI AiaroHaji mpusMu. SHAHIITHL IIJIOILY
mepepisy, SAKIIIO BuUCOTA IIPU3MHU OOPiBHIOE 4 cM, a cTopoHa ii OCHO-
BuU — 2 CM.

Y mpaBuUJIbHiN TPUKYTHIN npusMi, KOXKHe pedpo AKOI JOpiBHIOE a, I10-
OynmyiTe mepepis, IO IPOXOAUTH Uepe3 CTOPOHY OCHOBU H CepeIuHy
Bifpiska, AKWUH CIOJydYae IEHTPH OCHOB. SHAWUAITH IJIOINY Hepepisy
M KyT MiXK IJIOIMHOIO IIepepisy ¥ MJIOIIMHOI OCHOBH.

Biunme pebpo mpaBUIBLHOI UYOTHPUKYTHOI NPU3MHU [OOPiBHIOE 7 cM,
a CTOpPOHa OCHOBU — 8 cM. 3HAWUITH WJIOIY Ilepepidy, MPOBEIEHOTO
yepes CepearHU ABOX CYMiMKHMX CTOPiH OmHiel OCHOBH, i HaibijbII
BijajieHy BiJi HUX BEPIIUHY iHIITOI OCHOBH.

ILromuua TPOXOAUTL Yepe3 CTOPOHY OCHOBU IPABUIBHOI TPUKYTHOI
mpU3MU W cepefuHy MIPOTUJIEKHOTO pebpa Ta YTBOPIOE 3 OCHOBOIO
KyT 45°. CTopoHa OCHOBU OOPiBHIOE a. SHAWIITH:

1) miomry 6iuHOI TTOBEPXHI MPU3MU;

2) momry mepepisy.

YV npaBuabHIA TPUKYTHIN IPU3Mi 3i CTOPOHOIO OCHOBU a i BucoTowo H
yepes CTOPOHY HUIKHBOI OCHOBU HiJ KYyTOM (¢ IO Hel IPOBEJNEHO ILIO-
MUHY. SHAUIITh MIJIOINY Ilepepisy.

Yrasiexa. Cuix ypaxyBaru, IO 3aJIe’KHO BijJf BeJIUUYNHU KyTa ( B IIe-
pepisi mo:kHa omep:katu abo TpukyTHUK (puc. 4.11, a), abo piBHOGIUHY
Tparnertito (puc. 4.11, 0).

C7 H‘l P /n1 CY

Puc. 4.17

Koxze pebpo TPUKYTHOI IpPuU3MU OOPiBHIOE a. Bimomo, mIo miocki
KYTH OJHOIO 3 TPUIPAHHMUX KYTiB IpU3MHU pPiBHiI. SHAHAITE IIJIOIILY
mepepisy, AKUN OiJTUTHL OPU3MY Ha CUMETPUYHI YaCcTUHU.

4.19.% IlobyxmyiiTe mepepi3 NIpPaBUIBLHOI UYOTUPUKYTHOI NPUSMU ILJIOL[U-

HOIO, IO ITPOXOAUTH Uepe3 CePeAUHU ABOX CYMiKHUX CTOPiH OCHOBU




Po3gin 1. MHororpaHHMKm

4.20.*

4.21.

4.22.

i cepenuuHy Bimpiska, AKMH CIIOJIyYae IMEHTPH OCHOB. SHAUIITH ILIO-
Iy IILOTO Iepepisy, SKIIO CTOPOHA OCHOBU IIPU3MU OOPiBHIOE 2 IM,
a BHUCOTa TpusMu — 4 oM.

Y mpasuapHifl TpukyTHi#I mpusmi ABCA,B,C, cTopoHa OCHOBHU IO~
piBHIOE 2, 6iuHi pe6bpa — 3. Uepes Bepmuru A, B, i Touky D —
cepepury pebpa CC, mpoBemeHO Iepepis mpusmu. 3HaUAITH BiAcTaHb
Big Bepmuuu C [0 ILIOIIUHU IIepepisy.

Y npaBuiabHII YOTUPUKYTHIiM npusmi O6iuHe pebpo agopiBHIOE 7 CM,
a CTOpOHaA OCHOBH 8 cM. 3HAWAITH IJIOILY Ilepepidy, ITPOBEIEHOTO
yepes cepeluHMN ABOX CYMIiMKHUX CTOPiH ogHiel ocHOBH Ta HaibijbIm
BijajieHy BiJi HUX BEPINUHY APYroi OCHOBMU.

BuaBiTb cBOWO KOMMNETEHTHIiCTb

HepeB’sauuii Ky0 i3 pebpom 28 cM HOTPiOHO PO3TUIAATH TaK, IO0
OuJaKa mpoiimiia uepes Touku K, P i T Ha pebpax Kyba Taki, 1100 Tou-
ku K i P 3Haxomuaucsa Ha BimcraHi 7 cM Bij HaiGJIMIKYOI BepIIMHU
Ky0ba, a T — OyJia cepenmHO0 BignmoBigHOTO pebpa Kyda (puc. 4.12, a).
SK mobyamyBaTu Ha KyOi JiHil posmuay?

Vrkasiexka. IlobynmyiiTe BimmoBimHWI mepepis Ha 300paskeHHI Kyba

i smaitmiTe Bimcranp DX, e X — TOUYKA IEPETUHY CiYHOI IJIOMIMHU 3 pe-
6pom DD, (puc. 4.12, 6).

5 ¢

K/

K a |
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a 6

Puc. 4.72



MIPAMIZA

Taonruuysa 4
Mipamiga
S
Mipamigoro Ha3UBAETHCA
MHOTOTPAHHUK, IO CKJAa-
Ja€ThCA i3 MJIOCKOTO MHO-
TOKYTHUKA (OCHOBU  TIi-
D pamigu), TouKkM, fAKa He D
JIeKUTh Yy IUIOIUHI OCHO-
P BU (BepmMHHM Tipamimgu), p
i Bcix Bigpi3skiB, mo cmoJy-
YalTh BEPUIMHY Mmipamimu
C 3 TOYKaAMH OCHOBH. c
E B
ABCD — ocuoBa mipamigu, Bucora mipamigm — mepneHIWKYJIApP, IPOBEIEHUH i3 Bep-
S — BepuiuHa mipaminu, MIMHU TipaMigy Ha IJIOIUHY OCHOBU.
SA, SB, BC, SD — 06iuwni SO — Bucora mipamigu, SO=H (SOJ_HJI. ABCD).
pe6pa, S, =8, .+SipeetS.ceptS
6iun.mip ~ “~AASB ABSC A CSD ANASD
ANASB, ABSC, ACSD, -
AASD — 6iuHi rpani Shonnip = Seian T Soen
IIpaBunpHa mipamiga
IIipamiga HaszuBa€THCA MPABUJIbHON, AKIIO il 0CHOBOIO € MIPABUJIBLHUNH MHO-
TOKYTHUK, 2 OCHOBA BUCOTH 30ira€rbCca 3 IEHTPOM I[HOT0 MHOTOKYTHHUKA.
Heaki 6udu npasurbHux nipamio
TpUKYTHa YoTnpUuKyTHa LecTUKyTHa
S
»,
F c
S
A B
ANABC — mpaBUJBHUM, ABCD — xBagpar, ABCDEF — upaBuUJIbHUH
O — TouKa IepeTuHy O — TouKa IepeTuHy IIeCTUKYTHUK,
meniaH (BucoT i GicekTpmuc), niaronaseit O — TouKa IepeTuHy

IeHTP BIMCAHOTO ¥ OMMCAHOTO KiJ miaronaneit AD, BE i FC
SO — Bucora npasuiabHOi mipamiau (SO Lmia. ABC; O — 1eHTP OCHOBU),

SM — amodema mpasuibHoi mipamizu (SM L BC) (Bucora 6Giusoi rpami)
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3arxiHueHHa maba. 4
Bnacmuesocmi

1. ¥V upaBusbHi#T mipamini 6iuni pebpa piBHI I 0OJHAKOBO HaXUJEHI
IO TLJIOIIMHU OCHOBH.

SA=SB=SC=..., £LSAO=2SBO=/8CO-=...

2. Biuni rpani mpaBuabHOI Tmipamigu — piBHI piBHOOEAPEHI TPUKYTHU-
KU, OZHAKOBO HAaXWJEHi IO OCHOBH.

ANASB=ABSC-=...
1 1
3. Syum =§POCH-SM=5POCH-Z, Je | — amogema.
S . . .
4. S, =—, ne @=/4SMO — KyT Haxmay Bcix O0iuHMX TrpaHei
cosQ
oo ocHOBHU, Sy, =S ‘n, ne n — YHCJIO I'PaHeH.

6iuH. rp

5. S,...=S

TIOBH 6iuH

+ SOCH

NMOACHEHHA M OBI'PYHTYBAHHSA

o MoHATTA nipamigu i Ti enemenTis

ChopmysroeMo O3HAUYeHHS Mipamingwm,
aHaAJIOTiUuHe 0 O3HAUEHHS ITPU3MMU.

’ O3HauveHHA. MipaMigoo Ha3uBa€ETHCA MHO-
TOTPAHHHUEK, N[0 CKJIATA€THCA 3 ILJIOCKO-
T0 MHOTOKYTHMKAa — OCHOBH ITipamimm,
TOYKH, AKA HE JIESKUTHh y IUIOIUHI OCHO-
BHU, — BEPIIMHM Imipamigm — i Bcix Bia-
Pi3KiB, 0 CIIOJYYarOTh BEPHIMHY Iipa-
Migu 3 TOuKaMu ocHOBM (puc. 5.1).

5

c

Puc. 5.7

Haragaemo, 1o Bigpiskm, AKi cmoJryua-
I0Th BEPIINHY IIipaMify 3 BEPIIUHAMU OCHO-
BU, Ha3uBalOThbCca OiuHmMEu pebOpamu. Ha-
OpuKJIaL, Ha PUCYHKY 5.1 ocHOBOIO Iripami-

nu SABCD € MHOTOKYTHUK (UYOTUPUKYTHUK)
ABCD, a 6iunumu pebpamu — Bigpisku SA,
SB, SC, SD.

IloBepxHa mipaMigu CKJIATA€ThCSI 3 OCHO-
eu ¥ OiuHux cpaHeil. KokHa OiuHa rpaHb
€ TpukyrTHUKOM. OpfHi€l0 3 BePIIWH IIHOTO
TPUKYTHUKA € BepIIMHA HipaMigu, a IpOTHU-
JIEXKHOI0O CTOPOHOI0O — CTOPOHA OCHOBU ITi-
pamigu. 3oxpeMa, y POSTJISHYTiH mipamini
O6iunuMu rpauaMu € TpuKytHuku SAB, SBC,
SCD, SAD. [Insa 3HAXOMKeHHA ILJIOMIi 0iuHOI
MOBEPXHI IipamMinm [OCTAaTHLO 3HAUTU CyMY
mioln ycix ii 6iuHmx rpaHeii, a OJgs 3Ha-
XOJKEHHSA IIJIOMIi IOBHOI IOBepXHi Iripami-
O — CyMy ILJIOI ycix ii rpaHeii:

Sﬁitm = SASA_B + SASBC + SASCD + SASAD’

Snom = SASA_B + SASBC + SASCD + SASAD + SABCD =
=S

6iun

+8S,.,.

Bucomoto nipamiou Ha3UBAETHCS IIEPIIEH-
IUKYJIAP, IIPOBEeNeHUN i3 BEPINUHU IIipaMinm
Ha mwiomuuy ocHoBU (Ao SO L ma. ABCD,
10 SO — Bucota mipamigu SABCD). JloBxu-
HY IBOT0 MEePIEeHAUKYJIpa TaKOXK HasuBa-
IOTh BHUCOTOIO ITipaminu.

ITipamina HaswBaeTbCAa n-KYmMHOW, AKIIO
ii OCHOBOIO € n-KyTHUK. TpPuUKyTHY Imipa-
Migy iHoOmi HasWBaOTL mempaedpom, III0



§ 5. Tllipamiga

B IIepeKJiafli 3 T'PelbKoi 03HAYAE <«UOTUPHU-
rpaHHuUK». TerTpaemp, yci rpami sxoro —
MpPaBUJIbHI TPUKYTHUKU, HABUBAETHCI Npa-
BUJLHUM mempaedpom.

V n-xyrHiii mipamizi maemo (n+1) Bep-
muHy, 2n pebep i (n+1) rpass.

Hagani posrasmarumemMo TibKM mipamiam,
Yy AKUX OCHOBU — OIIYKJIi MHOTOKYTHUKH.
Taki mipaminmm € omyKJIMMM MHOTOTDAHHU-
KaMu.

BigmoBizHo mo0 mnpaBums mapajiesIbHOTO
IpPOEeKTYBaHHsS, 300pasKeHHd Iipaminm Oy-
IyioTh Tak. IloumHaloTh i3 3o00paskeHHs ii
OCHOBU — JIeSIKOTO ILJIOCKOT'O MHOTOKYTHUKA.

IToTiM 300pasKyioTh BEPIIUHY IMipamMigu, SKy
cnonydamoTh OiuHmMuM pebpaMu 3 BepIIu-
HaMu OCHOBM (IUB., HaIpPUKJIaL, puc. 5.1).
AK1ro moTpibHO 300pasuTH BUCOTY IIipaMmigu,
TO MJIs HAOUYHOCTi ii 3a3BMYaii 300paKyIOTH
BEPTUKAJBHUM BipiZKOM.

3a3HaumMoO, IO 3a BJACTUBOCTAMHU IIa-
paJIeJIbHOTO NIPOEKTYBAaHHA 300pasKeHHA BU-
COTU y BUIJIAAI BEePTUKAJBHOTO Bipiska He
€ 000B’A3KOBUM — TOJIOBHE, II00 300pasKy-
BaHUH BiPi3OK CIIOJIy4YaB BePIIUHY Iipaminm
3 TOYKOIO OCHOBHU, KA € 300paKeHHAM OCHO-
BM BUCOTU IIipamiam (AuMB. TaKoK Tabi. 5

B § 6).

’

dopma mipaMigyu IMMPOKO BUKOPUCTOBYETHCA B apXiTeKTypi,
HaIpUKJamg, HoBuil BXim mo JIyBpy Oyso 30yaoBaHo B (popmi mipaminm.

0 MpaBunbHa nipamiga

O3HauveHHsA. Ilipamina HasuBaeThcA MNpa-
BMJIbHOW, AKIIO il OCHOBOIO € IIPaBUJIb-
HUI MHOTOKYTHMK, a OCHOBA BHCOTH
30iraeTbcsa 3 IEHTPOM IIFOTO MHOTOKYT-
HUKA.

Ona mobymoBu 300paskeHHSA MPAaBUJIBHOL
mipamigu GyayioTh 300paskeHHsS BimmoBimHO-

ro MPaBUJIBHOTO MHOTOKYTHUKA (OCHOBM ITi-
pamiam) i #ioro mentpa. IloTiM 3 oTpuMaHOTO
IeHTPa MPOBOAATH BUCOTY (K 3a3Hadajiocsd
BUIllE, IJIA HAOYHOCTI BUCOTY B300paKYyIOTH
BEPTUKAJbHUM BiZIpi3KOM) i Imo3Ha4arTh Ha
HifT Bepmmuy nipamigm. Ilicasa mporo cmo-
Jy4aioTh BePIINHY IIipaMigu 3 BepIIMHAMU
oCHOBHU (AK 3aByKIMU, HeBUAMMIiI peOpa 3o00pa-
JKYIOTH HITPUXOBUMU JIiHiAMM).
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Y Tabauni HaBemeHi 300pakeHHA IIpa-
BUJIBHOI TPUKYTHOI, YOTHUPUKYTHOI I IIIEeC-
TUKYTHOI Imipamizn.

Haragaemo, 110 300paskeHHAM IIPaBUJIb-
HOI'0O TPUKYTHHKA MOKe OyTH [IOBiIbHUIT
TPUKYTHUK, a IEHTP IPaBUJIBHOTO TPUKYT-
HuKa (puc. 5.2) 300pakyiOTh TOUKOIO IIepe-
TUHY MeJiaH TPUKYTHUKA 300pakeHHA (IUB.
§ 12 migpyunuka aasa 10 kiacy).

Puc. 5.2

Bicco mpaBuJbHOI mipamMigy Ha3WBaETh-
csd mpsMa, Io0 MiCTUTBL Ii BHCOTY.

Ockinbku Bci 6iuHi pedpa mIpaBUIbHOIL IIi-
paminu piBHi (BOHM MAalOTh PiBHI IPOEKIIii),
To ii O6iuHi rpaHi — piBHi piBHOOeapeHi Tpu-
KYTHUKH.

Bucora 6iumoi rpami mpaBuJbHOI IIipa-
Migu, mpoBemeHa 3 ii BepIIWHU, HA3UBAETHCA
anogemor.

YpaxoByrouu, 110 Bci Oiuni rpani mipami-
I — piBHOOeApEeHi TPUKYTHUKU, MAEMO, IO
amodema (BuUCOTa) € OJHOUACHO 0iCEKTPUCOIO
U MemiaHOIO BiAmoBiZHOTO pPiBHOOGEIPEHOTO
TpukyTHUKa. OTiKe, axkmo SM — amodema,
npoBeneHa B rpami SBC, To Touka M —
cepenuHa ctopoHu ocHoBu BC (puc. 5.2).

Ockinbpku Bci OiunHi rpaHi npaBUIbHOI
mipamigu piBHiI, TO piBHMMU OyAyTh i Bix-
moBigHi BucoTu, ToO0TO amodemu. OTike, yci
amodeMu mpaBUIBHOI Hmipamigu piBHI.

3asmauumo, 1o Koiau BCL1LSM, To
OM 1 BC (3a TeopeMOI TpO TPU IEpPIEeH-
OIUKYJasapu), Toai Kyt SMO — miHiliHU#A KyT
IBOTpaHHOTO KyTa mpu pedpi BC, ToOTO Iie
KyT Haxwmjy OiuHOI rpaHi [0 OCHOBHM IIipa-
Mimu.

Amnajoriuno KyrTaMu HaxuJaIy OiuHHUX rpa-
Heli o ocHOBU mipamizu € kytu SNO i SKO.
VYpaxoBywun, 10 IPAMOKYTHI TPUKYTHUKU
SMO, SNO i SKO piBHi (3a rimorenysoio
i KaTeToM), OIEPIKYEMO:

£LSMO=2SNO=/,SKO.

Om:xe, yci Oiuni rpaHi mpaBHJIBHOI IIi-
paMigu HaxuiIeHi mig piBHUMHM KyTaMu 10 1i
OCHOBH.

AmnajyioriuHo 3 pPIBHOCTI TPAMOKYTHUX
TpuKyTHUKIiB SAO, SBO i SCO (3a rimore-
HY30I0 i KaTeToM) OIep:KyeEMO:

£LSAO=28SBO=/,SCO.

AJe 1ie Kyt Haxuay OiuHHX pebep mipa-
Migu 40 TJIONIMHU OCHOBU, OTIKe, yci Oiuni
pe6pa mpaBHJIbHOI mipamMiagu HaXWJeHi I
piBHMMU KyTaMu 0 ILIOIIWHU il OCHOBH.

3asHaunmMo, IO BCi HaBeJeHi pes3yiabTa-
TH BUKOHYIOTHCA HE TIJIBKU AJA TPUKYTHOI,
ajie ¥ masa Oyab-AKOI IIpaBUJBHOI Imipaminm,
OCKiJIbKM BCi OOT'PYHTYBaHHS MOKHA IIOBTO-
putu Ajas OyAb-AKOI NpaBUIBHOI IIipamingm.

Hagegemo 1mie oHYy KOPHCHY BJACTUBiCTH
TpaBUJIBLHOL Iipaminm.

Teopema 5.1. Ilmoma 6iuHOI MOBepxHi
NPaBUJIbHOI MipaMian JOPiBHIOE TOOYTKY
miBmepuMeTpa OCHOBM Ha amodemy.

® Hexaili cTOpoHa OCHOBW IIPaBUJILHOI
mipamigu mOpiBHIOE @, YMCJIO CTOPiH OCHO-
Bu — n. Toxi miomma 6iumoi moBepxHi mipa-
Migu gopiBHIOE cymi muroird n ii piBHmMx 06iu-
HUX TpaHel, ToOTO mopiBHIOE Miolmi GiuHOI
rpaHi, TOMHOKEHOI Ha n:

S,

6iun

1 an
=—al-n=—:1=pl,
2 2 P

e | — amodema, a p — miBIIEpUMETP OCHOBU
mipamigu. O

Ilnomy GiuHoi MOBEpXHi MpPaBUJIbHOI ITi-
paMingu MOKHA TaKOK O0YUCINTH 3a (popMy-
JI0X0

S

OCH

b
cos @

6iun

Ie (O — KyT HaxXuJy OiYHUX rpaHeil 10 OCHO-
BHM Tipamimgm.
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® OO6rpyuryemo 1o GopMyay, HAIPHU-
PYyHTY Il" dopmy y’ . p . S _SABOC. S _SAAOB. S _SAAOC
KJja/[d, MOJd IIPaBUJIbBHO1 TPHMKYTHOl1l IIlpaMl- ASBC — ) ASAB — ) ASAC — .
S . cosQ cosQ® cos @
o SABC (puc. 5.2). Hexaii yci 6iuni rpani
IpaBUJIbHOI IIipaMinyu HaXWJIeHI [0 OCHOBU Homaouu NOOYJIEHHO OTPUMAaHi piBHOCTI
nix kyrom ¢. Posrisremo oproroHanbHi (i BpaxoBymoun, III0

npoekIrii 6iuHMX rpaHell Ha MIJIOIIMHY OCHO-

Bu. I'paub SBC TPOEKTYETHCA B TPUKYTHUK

BOC, rpanp SAB — y TpukytHuxk AOB, Ma€eMo:
rpadb SAC — y TtpukytHuk AOC.

S +S +S

ASBC ASAB ASAC = Sﬁiqn)’

Snpoexuﬁ S. — SABOC +SAAOB +SAAOC — SAABC — SOCH e}
I3 ypaxyBanusam Gpopmynu Sy, . = m, Gis cosQ cosQ  CcosQ
Ae Sq;,irypn _WHJIOHIa (dirypn, .Snpoemﬁ — ILJIO- AwmajoriuHo MOKHA OOT'PYHTYBaTH, IO
ma npoernii (mme. § 15 migpyuynuka s oTpumaHa (opmysaa Mae Micie AJA LOBiIbHOI
10 xxnacy), omepsryemo: IpaBUJIBHOI IIipaminu.

0 Mepepi3n nipamign

Ilepepi3 nipamiou naoWUHOI0, U0 NPOXOOUMb Uepe3 il 6ePULUHY
i nepemunace ii ocnosy, — ye 3a6x0u mpukymuuk (puc. 5.3).

3oxpeMa, TPUKYTHUKAMU € 0idz0HAJbHI nepepisu — mepepisu
IJIOITMHAMU, IO IIPOXOIATH uepes OBi He cycimHi 6iumi pebpa Iri-
paminu (puc. 5.4).

Ax i B 3agauax, moB’s3aHux i3 mpusamoro (auB. § 4), mig uac
no0ymoBu abo PO3TJIAAY IIepepisiB mipamigw maomimHaMu, IO He
IPOXOAATh Uepes3 BePINWHY IIipaMinm, MOKHA BUKOPUCTOBYBATU
Puc. 5.3 abo BJIACTHBOCTI IapajieJIbHOCTI U MePIeHAUKYJIAPHOCTI IPAMHX
i momuH, abo MeTon caigiB (uB. Tako:k c. 38—39 migpyuyHHKaA AJIA
10 kJuacy). g moOymoBu mepepisy mipaMigu IJIOIUHOI0 TOCTATHBO
mo0yayBaTH BiApisku mepeTuHy il rpaHeii i3 CiUHOIO IIJIONIIMHOIO.

Hanpuxaazn, aas moOyZoBU mepepidy YOTMPUKYTHOI Imipamigum
SABCD mjiouinHom, II0 IPOXoauTh ueped Touku K, M, N Ha ii pe-
opax (puc. 5.5), MosKkHa MOOYAyBATH CJIiJ CiuHOI MJIOIMHK HA ILJIO-
IIMHI OCHOBU.

JJ1a mboro AOIiJIBHO PO3TVISHYTH )
IeHTPajJbHe IPOEKTYBaHHA i3 IleH-
TpoM S Ha IJIONIWMHY OCHOBU HIipamiam

(nuB. § 7 migpyunuka mia 10 kiaacy) K
Puc. 5.4 a00 BUKOPHCTOBYBATH KiJIbKa JOIO- m
MixkHUX 1ommuH (quB. § 3 migpyu-
HuKa naa 10 xiacy). A
Y Bumaaky IIeHTPaJbHOTO IIPOEKTYBAaHHSA NPOEKIIi€l0 Bin- B
piska KN € Bigpisok AD, a mpoekmiero Bigpiska KM — Bigpi-
30K AB.
c
1106 sHaiiTu ciifx ciuHOI NMJIONIMHM HAa IJIOIIWHI OCHOBU, IO- D

CTATHHO 3HAUTH [ABI TOUKMN IIEPETUHY IIPAMUX CiUHOI ILJIOITMHU
3 IXHiMM IpOeKIiAMN Ha IJIOIIWHY OCHOBHU. Puc. 5.5
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3HAXOUMO TOUKU IePeTHHY npamMux KN
i AD — Tourky @ — i mpamux KM i AB —
TouKy P (puc. 5.6).

Tomi QP — caig ciu"Hoi mnJIOIMHHI
Ha miomiuHi ABCD. IIlo6 3HaiiTu TOuky L
nepetuHy pebpa SC i3 CiuyHOIO WJIOIIUHOIO,
BUKOPHUCTOBYEMO Te, 110 npsama KL mepetu-
HaeTbcsa 3 ii mpoekiieio (AC) y Touri, ImIo
JeKUTh Ha ciaigi QP. Tomy mpoBoguMO IIpsi-
my AC nmo mepetuny 3i caigom y rtouri T i,
cuosrydarouu Touky T i3 Toukoro K, y mepe-
TuHiI 3 pedopom SC omep:kyemMo TOUKY L 1ie-
petuny ciunoi miaomiuHu 3 pedpom SC. Ilo-
TiM, CHOOJyYalUy TOUYKU IIePeTUHY CciuHOoIl
IJIOIIIUHY 3 pebpamMu Iipamigu, omep:KyeMo
mykaHuii nepepis KMLN.

Puc. 5.6

MPUKNAAN PO3B’A3YBAHHA 3AJAM

VY npaBuiabHill YOTHUPUKYTHIiN mipamini 6iune pebpo, 1o mopiBHIOE 8 cM,

3aaaqa 1 HaxXWJIeHe 0 IJIOIIMHU OCHOBU Hif KyToM 45°. 3HAWAITH IIJIOITY IOBHOI
HOBEPXHi ITipamingu.
Posp’sa3anHa Komenrtap

P 1. Hexait SABCD (puc. 5.7) —
3amaHa Iipamigza 3 OiunuM pebGpom
SA=8 cm. 3a ymMOBOIO Iipamiza mpa-
BUJIBbHA, OT)Ke, ocCHOBOIO II Bucotum SO
e 1meuTp O ocHOBHU (TOUKa MEPETUHY
miaronasieii xBaapara ABCD).

2. Ockimpku SO Lnma. ABCD, To
AO — mpoekimia OiunHoro peodpa SA
HAa ILJIOIIUHY OCHOBH, TOOTO KyT SAO —
KyT Haxuyay OiuHoro pedpa SA 1o 1mio-
mUHYU ocHOBU B £ SAO=45°.

3. I3 mpAMOKYyTHOTO TPUKYTHUKA
SAO (SO — Bucora mipamign) Mmaemo:

2

AO:SA-cos45°=8~?2:4\/§ (cm).

4. 3a BJIaCTHUBICTIO AiaroHaJiell KBa-
apata AO L BD i BO= AO, Toxi 3 ips-
MOKYTHOTO TpuKyTHUKa AOB Maewmo:

AB=+AO?+BO® =
~\(442) +(442) =8 ().

Ilig wac posB’sa3yBamHsA 3amaudi Ta ii odopMJeH-
HS JOIIJIBHO KOPHCTYBATUCA CXEeMOIO, HaBeIeHOIO
B § 2. Haragaemo ocHOBHiI eranu po3B’A3aHHSA
3a I[i€eI0 ¢cXeMoIo.

1. O6rpyHTYBaTH PO3TAITyBaHHS BUCOTHU IIipami-
o (y IbOMY BUIAAKY AOCTATHBO BUKOPUCTOBYBATU
O3HAUEeHHA ITPaBUJILHOI mipaminm).

2. OO6rpyuTyBaTH, IO TPOCTOPOBI KYTM ¥ ITPOCTO-
POBi BificTaHi mo3dHaueHi MpaBUJILHO (HAM 3aIaHO KYT
MisK OiYHMM peOépoM i IJIOIIUHOI OCHOBU, TOOTO
KYT MiK IIUM peOdpoM i Horo mpoekIliero Ha IIJIOIIH-
HY OCHOBH).

3. OOGrpyuTyBaTH BUJ i PO3TAIIIyBaHHS 3aJaHOTO
nepepisy (y miit 3agaui mepepisy mHemae).

4. Ha KokHOMY eTalli o0umcjIeHb yKa3aTu, eJje-
MEHTH SKOTO TPUKYTHUKA BU3HAUAETE, 1 SKIIO BiH
MPSIMOKYTHUM, MOSICHUTU YOMY.

3agHaumMo: 1100 OOIPYHTYBATH, IO TPUKYT-
HUK SAO UOpAMOKYTHUII, AOCTAaTHBO BKasaTu, IO
SO — sBucora mipamigu (tomi SO L ma. ABCD,
or:ke, SO 1L AO).
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5. Omxe, y 3samamii mipamimi Bci
pebpa mopiBHIOIOTE 8 cMm. Toxi

S,.., = AB*=64 cm’.

ABZ\/g =643 (cv?).

S,

6iun

= 4SAASB =4-

TakuMm ymHOM,

Syomn = Sitan +Sy0s = 64+644/3 =

TIOBH 6iun

=64(1++3) (cm?).

Bidnogiowv: 64(1+\/§) cem?. <

3adaya 2

Puc. 5.7

g sHaxom:KeHHs IIomli 6iuHoi moBepxHi mmipa-
Migy MOJKHa BpaxyBaTH, IO Bci OiuHi rpani mpa-
BUJIbHOI IIipaminm piBHi, TOMy MOKHa 3HAWTU ILJIO-
11y onHiel rpaHi I pesyabTaT IIOMHOMKUTH Ha 4.

¥ npaBunbHi#t TpuKyTHIN mipamigi SABC 3 ocaoBoio ABC cTOPOHA OCHO-
BU JTOPiBHIOE 12V3 , a biuHe pedbpo — 13. 3HaAWIITH KYT, SKUH YTBOPIOE

npama MN i3 naomuuoo ABC, arkmo Touka M — cepeauHa CTOPO-
Hu BC, a Touka N — cepexuna pedpa SA.

PosB’azanuga

P 1. Ockinbkm mipamiza mpa-
BUJIbHA, TO OCHOBOIO ii Bucotu SO
(SOJ_HJI. ABCD) e nearp O Tpu-
KyrHuka ABC — ocHOBU mipamigu
(tomi Touka O Hane:xkuTh Memiani AM).
Y mnomuai ASM 1mpoBeeMo BiIpi3ok
NE||SO (EeAM).

Toxmi NE 1 mua. ABC.

2. Omxe, EM — mpoeknia NM
Ha momuay ABC i kyr NME — KyT
Mixk mpsamoio NM i nnomuuaoio ABC.

3. 3a BJIACTUBICTIO IIPABUJIBHOT'O

V3

TPpUKyTHUKa AM = ?AC =18. Toxi

AO=§AM=12.

4. I3 TPAMOKYTHOTO TPUKYTHHUKA
ASO (SO — Bucora mipamigm) maemo:

SO=+SA%— AO? =132 -12? =5.

Komenrap

5

C
Puc. 5.8

AK saBxKaU, Ha IEPIIOMY eTalli Po3B’s3aHHS 00-
IPYHTOBYEMO PO3TAITyBaHHS BUCOTH IipamMigm, a Ha
IPyroMy — PO3TaIllyBaHHS IIPOCTOPOBOTO KyTa MisK
OPAMOIO I IIJIOIIUHOIO.

3a o3HAUEeHHAM, KYT MiK npamor MN i miomiu-
HOIO ABC — 1e KyT MiK IpPsSMOIO Ta ii IMpPOeKIieio
Ha mwiomuny ABC. Touka M nexuthb y miaoniuai ABC
i mpoeKkTyeThbCcAa Ha II0 ILJIOIIUHY cama B cebe. II[o6
cupoektyBaTu Touky N Ha miomuny ABC, moTpiOHO
npoBecTu neprneHAuKyaap NE ma miomiuay ABC. 1le
MOXKHA 3po0UTH AeKiabKoMa crocobamu.
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Ockinmbrum TOouka N — cepenmHa
pebpa SA i SO||NE, To TPUKYTHUKU
ANE i ASO mopni6bui 3 KoepimienTom
5

nomioHocTi l Toxni NE= lSO =—
1 2 2 2
i AE= EAO =6.

5. Hami maemo:
EM=AM-AE=12.
I3 mpamoxryTHOTO TpUKyTHUKA NME
maemo: tg / NME = NE = i
EM 24
Omxe, L NME = arctg%.

Bionosiov: arctg%. <

Hampurnan, ypaxysaTtu, mio Bucora SO IepieH-
IuKyasapaa no miomuuu ABC, i mposectu NE || SO
abo BpaxyBaTu, 1o miaoiuHa SAM, sKa IPOXOLUTH
yepes Bucory SO, HepHeHAUKYJIAPHA [0 IJIOIIWHU
ABC, i mpoBecTu MEPIEHAUKYJIAP A0 IIPAMOI IXHBOTO
nepetuny (NE L AM).

3anucyoun 3a SHAUEHHAM TaHTeHCa KyTa BeJTUUYUHY
IIBOT'0 KYyTa, CJiJ YypaxoBYyBaTH, IO KYT MiK IIPIMOIO
i maomuHOl Moske OyTu TinbKM B Meskax [0°%90°].
Asie B 1ibOMy BUHOAAKY Ile KYT TPAMOKYTHOTO TPU-
KYTHUKA, TOMY BiH Ma€ OyTHU B MeyKax (0°; 900), TOOTO
e roctpuM KyToM. OTiKe, OIEP:KYyEMO TiJBKH OIUH

. 5 5
KYT, TAHT'€HC SAKOI'0 JOPiBHIOE o e arctgﬂ.

YV npasunbHit TpukyTHi# nipamizi SABC 3 ocHoBoio ABC 6iune pebpo
BABiui Gisbite 3a cropony ocuHoBu. Toukum K i L — cepemunu pebep AB
i BC Bigmosimmo. Yepes mpsavmy KL mapanenbHo pedopy SC mpoBeneHo

3adaya 3

IUIOIIMUHY O. SHAUAITHP KYT MiXK ILTOIMHOI O I miomuuoio ABC.

Po3sB’a3zanna

P 1. Ockinbkum mipamiza mpa-
BUJIbHA, TO OCHOBOIO ii Bucotu SO
e mneHTp O TPUKYTHHKA OCHOBU —
TOUKa IIepeTuHYy BHCOT, MeniaH i Oi-
cekTpuc Tpukyrtaunka ABC.

2. Hexaii N cepenmHa pebpa
SB. Toxmi LN — cepenHs JiHia Tpu-
kyrauka BSC i LN||SC. Orxe,
SC||mn. LNK, Tobro muomiuaa LNK
i € 3amaHOI0 CiYHOIO IIJOIIWHOIO O
(puc. 5.9).

3. YpaxoByroumn, IO LK || AC
(cepemua minmia TtpurkyTHuka ABC)
i LN||SC, maemo: o mi.SAC. Aje
mapajieJibHi  IJIONMHU  yYTBOPIOIOTH
PiBHI KyTu i3 CiUHOIO IIJIOIIMHOIO,
TOMY IIYKAaTUMEMO KYT MisK IJIOIIH-
Hamu SAC i ABC.

4. dAxmo BM 1 AC, To SM 1L AC
(3a TeopemMoOO MPO TPU MEPIEHIUKY-
Jasapu), oTiKe, KyT SMO — ninifinuit
KYT TOCTPOrO0 ABOTPAHHOTO KyTa IIpPU
peopi AC.

KomenTap

)

C
Puc. 5.9

Sx Oys0 3asHaueHO BHUIIE, CIIOUATKY MOYKHA HO0Y-
JyBaTH IIepepis, a IIOTiM JOBOAWTHU, IITO BiH ITapajejb-
Huit pebpy SC, — came Tak i 3po6JieHO B PO3B’sA3aHHi.

Ane MoKHa 3poOMTHM iHAKIIE: OIIMCYBATH PO3-
TallyBaHHSA Tepepisy, COUpalYuch Ha BJIACTUBOC-
Ti mapaJjesibHOCTI mpamMux i miormmuu. Hampukmaan,
HeoOXimHO BpaxyBaTH, 1110 uepesd npamy SC (aka ma-
pajeabHa CiuHIA MJIOMIMHI O) IPOXOAUTH ILJIOIIUHA
SBC, mio mepeTwHae MJIOMIMHY O II0 IpAmiit LN,
napanenbHiit npamiii SC. Bukonysatu i opopMIATH
po3B’sI3aHHS MOKHa 3a CXeMoio, HaBeneHo B § 2.
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5. Hexaii AB=AC=BC=x,
3a ymoBoro SA=SB=SC=2x.

TOx1

6. 3a BJIACTHBICTIO TIPABUJIBHOTO
TpukyTHuKa ABC 0o1ep:KyeMo:

OM:%BMJ—

8 i AM=lac=%.
6 2 2

7. I3 mpsaMoKyTHOTO TpUKyTHUKA SAM

MaeEMO.
SM =+SA? - AM? =
e () -2
< _xiis

2

8. I3 mpamokyTHOro TpuKyTHHUKA SMO
OZIEPIKYEMO:
oM 1
cosLSMO=—=——.
SM 35

Or:xe, MIYKAaHUHA KYT JOPiBHIOE
arccosL
35

1
Bidnogidv: arccos—=. <
35

3anumaHHg

1. O6rpyHTYyBaTH pO3TAITyBaHHS BUCOTHU IIipami-
Iu (y IbOMy BUHNAAKY JOCTATHBO BUKOPUCTOBYBATHU
O3HAUYEeHHA IMPABUJILHOI mipamigm).

2. O6rpyHTyBaTH, IO TPOCTOPOBI KyTHM ¥ HpPO-
CTOPOBI BifgcTani mosHauewni mpaBuiabHO (y il 3azma-
i IIe KyT MiK IJIOIMMHOIO O ¥ miaommuo ABC).
Hna Takoro OOr'PYHTYBaHHS OIIJILHO BpaxyBaTu,
10 ILJIOIMIMHA ¢ mnapajenbHa miomuui SAC, ToMy
3 miaomnnao ABC BOHH yTBOPIOIOTH PiBHI KyTH.

3. OOGrpyHTyBaTH BUJ i PO3TAIIYBAaHHSA 3aJaHOTO
mepepiay.

4. Ha KoXHOMYy eTami o0YMCJIeHb yKasaTu, eJe-
MEHTH AKOT0 TPUKYTHUKA BU3HAYAETE, i SAKIIO BiH
OPAMOKYTHUM, nosAcHUTH uYomy. Kpim Toro, ciif
ypaxyBaTu IIle OAWH OPieHTHMp: SKIIO B yMOBi 3a-
maui Ha OOYMCIEeHHS He 3aJaH0 TOBKUHY KOJHOTO
Bimpiska (abo samaHi BimpisKu U KyTu He BIAETHCA
00’enHATY B 3PYUYHUUN IJid PO3B’A3aHHA TPUKYTHUK),
TO IadA ii po3B’sA3aHHA MOILJILHO BBECTH HEBigoMMit
Bimpisok (abo HeBimomuii KyT, abo meKiibKa HeBi-
IOMUX).

1. IIlo Take mipamifga? ocHoBa mipamigu? 6iumi rpami? pe6pa? Bucora?

. IIlo Take mpaBuJbHa Mmipamiza? BuUcOTa MPaBUJIAbHOI mipamimm? amo-

dema?

3. O6rpysryiiTe, 1110 B IpaBUJIbHii mipamimi:
1) yci 6iuni pebpa piBHi;
2) yci 6iuHi rpaHi — piBHi piBHOOEApeHI TPUKYTHUKH, a BCi amodemu

piBHi;

3) yci 6iuni rpami HaxwuaeHi mig piBHUMU KyTaMu IO OCHOBH;
4) yci 6iuni pebpa HaxXWJIeHi TiJ piBHUMU KyTaMH [0 TIJIOIWHU OCHOBH.

4. Illo Taxe 6iuHa moBepxXHA mipaMmigu? IOBHA IOBepXHA mipamignu?

5. IHosexiTs, mo miomia 6iuHOI MOBepXHi HpaBMJILHOI HmipaMizu AOpiBHIOE
IOOYTKY IIiBIIepHMMeTpa OCHOBHM Ha amodemy.

6.* IToBexiTs, 1m0 oIy GiyHOI MOBepXHi MpaBHIBHOI HmipamMinu MoxHA 00-

S
YHCIUTU 38 GOPMYJIOI0 S, = =—=*
CO

, e @ — KyT Haxwiy OiuHuX rpaHei

iuH

IO OCHOBH ITipaminu. s

7. S$Ika dirypa € mepepiszoM mipaMizu MIOIMHOIO, IO IPOXOAUTHL Uepes ii
BepiruHy (i meperuHae OCHOBY mipamimu)?

8. IlosacHiTs 3MicT MeToAy ciifiB mob6ynoBM IHepepisiB mipaminu.
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Bnpabu

5.1.°
5.2.°

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.12.

5.13.

5.14.*

5.15.*

5.16.

5.17.

5.18.*

Y mipamizi 31 rpaubs. Ckinbku B Hei pedep?

Bucora mpaBuibHOI YOTHPUKYTHOI mipamigu gopiBHioe 7 cM, a CTO-
poxa ocuHoBu — 8 cm. 3HaiigiTh GiuHe pedpo.

3a CTOPOHOIO OCHOBHU @ i GiuHUM pedbpoM b 3HANIITH BUCOTY MPABUJIb-
HOI mipamimm: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) IIECTUKYTHOI.

3a CTOPOHOI0 OCHOBU a i BucoTo H 3HamiTh amodeMy IpaBUILHOL
mipamigu: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) IIECTUKYTHOI.

3a CTOPOHOIO OCHOBU a i BucoTO0 H 3HANAITH ILJIOIY IMOBHOI IIOBEPX-
Hi mpaBuJbHOI mipamigu: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) ItecTu-
KYTHOI.

3HalgiTh ILJIOINY IIOBHOI HOBEPXHI IPaBUJIBbHOI IIMECTHKYTHOI Iripa-
Migu, aximo ii Oiume pebpo HOpiBHIOE a i1 pamiyc KoJia, BIIMCAHOTO
B OCHOBY, — T.

ILnorma 6iuHOl MOBEPXHI MPaBUIBLHOI YOTUPUKYTHOI mipamimm mopis-
Hroe 14,76 m?, a mioma moBHOI moBepxHi — 18 M2, 3HAUAITE cTOPOHY
OCHOBU ¥ BUCOTY ITipaminu.

3HanAiTh WOy OiYyHOI IMOBEPXHI IMPaBUJIBHOI TPUKYTHOI mipaminwm,
akio ii Bucora mopiBHIoe 4 c¢M, a amoema — 8 cM.

3HalgiTh miaoly 0iuHOl MOBepXHi MpaBUJILHOI TPUKYTHOI mipaminm,
AKIO OiuHe pedpPO YyTBOPIOE 3 ILIOIIMHOI OCHOBU KyT 45°, a cTopoHa
ii ocHOBU MOPiBHIOE a.

3HaWAITh IJIONIY MOBHOI MOBEPXHi IPaBUJIBHOI TPUKYTHOI mipaminm,
akio i amogema gopiBaioe 10 cm, a Bucora — 8 cM.

3a CTOPOHOIO OCHOBM @ 3HAWAITH MJIOIY OiUHOI MOBEPXHi MPaBUJILHOL
YOTHUPUKYTHOI IIipaMinm, miaroHaJbHUMN Iepepis AKOI PiBHOBEJIMKUMA
OCHOBI.

Ilnoma 6iuHOi MOBEPXHiI HMpaBUJIBHOI TPUKYTHOI Iipaminm B 2 pasu
OispIla 3a MJIOIIY OCHOBH. SHAUIITH KyT MisK OiuHOIO I'paHHIO I OCHO-
BOIO Iipamizgu.

3HalIiTh ABOTPaHHI KYTH IPU OCHOBiI MpaBMILHOI Hipamimu, Iioima
OCHOBU fAKOI JOpPiBHIOE @, a mJolna OiuHoi moBepxHi — S.

3HaWAiTh BUCOTY Ii ILJIONY IIOBHOI IIOBEPXHi IIPaBUJIBHOI YOTUPUKYT-
HOI mipamigu, cTopoHA OCHOBU AKOI mopiBHioe 30 cM, a IEHTP OCHOBU
BigmanmeHuil Bim OiuHol rpami Ha 12 cwm.

3HalIiTh CTOPOHY OCHOBHU ¥ amodeMy IPaBUJIbHOI TPUKYTHOI mipami-
Iu, aKImo ii 6iume pebpo mopiBHioe 10 cm, a miormra 0iuHOI mOBepPX-
Hi — 144 cm?.

3HaWIiTh CTOPOHY OCHOBHU MIPaBUJIBHOI YOTUPUKYTHOI mipamMiau, AKIIO
ii 6iume pebpo mopiBHIOE 5 ¢M, a IJION[Aa HMOBHOI moBepxHi — 16 cm2.
IlenTp oxHiei 3 rpaHeil Kyba i1 cepefWHU CTOPiH HIPOTUJIEIKHOI I'paHi
€ BepIIMHAMU OipaMigu. SHAWAITH ILJIOITy OiUuHOI MOBEepPXHI Imipaminu,
AKIO pebpo Kyba MOpiBHIOE a.

Biume pe6po mpaBuUIbHOI YOTHMPUKYTHOI mipaMinm HaxujaeHe IO ILIO-
IIUHA OCHOBU IIiJi KyTOM O. 3HAWAITHL ABOTPAHHUN KYT Ipu pedpi
OCHOBU TIipaminm.



§ 5. Tllipamiga

5.19.*

5.20.*

5.21.*

5.22.*

5.23.%

5.24.*

5.25.°

5.26.°

5.27.

5.28.

Biune pebpo mpaBuabHOI TPUKYTHOI HmipaMigy HaxuJeHe A0 IIJIOIUHU
OCHOBHU MTiJ KyTOM (.. SHAWAiTh ABOTPAHHUN KYyT IIPpU pedpi OCHOBU
mipamigu.

OcnoBa BucoTm MO mnpaBWJIBbHOI YOTUPUKYTHOI mipamimm MABCD
BigmanmeHa Bixg maomimuu Oiunoi rpaHi MAB ma 4 cMm. 3HaigiTe Bin-
ctaHb Bixg Bepmuuu C mgo miaommuau MAB.

Y npaBuabHiN yoTupuiKyTHiN mipamimi MABCD 3 ocuosoio ABCD
mwIocKuil KyT npu BepmuHi M nopiBuioe o. CTOpoHa OCHOBU AOPiB-
HIOE a. S3HANOITD:
1) iBorpaHHUiT KyT IIpu pedpi ocHOBWU;
2) 1BorpaHHU# KyT mpu GiuHOMY peopi;
3) KyT MiK ILIOMMHAMU CYCimHiIX OiUHUX TpaHei;
4) KyT MijK IJIOIIMHAMM HeCyCimHiX OiYHMX rpaHeii;
5) BucoTy mipamigu;
6) BimcTaHb Bim ImMeHTpa OCHOBU Hipamimm mo 6GiuHoi rpaHi;
7)Bimcraus Bin Bepiiumuu A 1o Oiunoi rpami MCB,;
8) KyT Mixk OGiuHOIO rpaHHIO I 6iUHMM pedpoM, sSKe He JIEKUTh y il
rpani;
9)KyT MixKk OiuHOIO TI'paHHIO I PeOPOM OCHOBHU, fAKe IEPETUHAE ITI0
rpaub;
10)Bizcranb Big Touku K (cepenunu pedpa AB) mno 6iunoi rpaui MCB;
11)kyT Mixk 6iuHOIO TpaHHIO ¥ amodeMoio TPOTUIeKHOI 6iuHOol rpaHi;
12)yci Bucoru mipaminu MABC;
13)yci Bucorn mipamimu MAKC.

Y mpaBuiabHY YOTHUPUKYTHY MmipaMigy BmucaHo Ky0 Tak, IO YOTUPHU
oro BepIIMHU JeKaTh Ha OiuHuMx pebpax mipamigu, a iHmi uvotu-
pu — y miomiuHi i ocHOBU. 3HAKAITHL pPedpo Kyda, SKIIO CTOPOHA
OCHOBWU IIipaMigm MOpPiBHIOE a, a BucoTa mipamigm — H.

Y npaBuabHITT YOTHPUKYTHIN ImipamMini 7oB:KMHa pedpa OCHOBU JOPiB-
HIOE a, IBOTPAHHWI KyT mpu pebpi ocHoBM — o. Y mipamigy Bmuca-
HO Ky0 Tak, IO YOTUPU HOTO BEPIIUHU JIEKATh y ILJIOIMHI OCHOBU
mipamigu, a iHII YoTmpm — Ha OiuHMX pedpax mipamigu. 3HAUAITH
pebpo Kybda.

BusHauTe gBOrpaHHUN KyT IIPU OCHOBiI MPaBUJIBHOI YOTUPUKYTHOI Ii-
paminu, 6iuna rpadb i giaroHaJbHUII mepepis AKOI piBHOBEIMKI.

IToGynyiiTe mepepis mipamMigu IIJIOI[MHOIO, II[O0 IIPOXOAUTH Uepe3 Bep-
mInHy mipamigm i aBi 3amami Touku Ha ii OCHOBI.

ITo6ynytiTe mepepid TPUKYTHOI IipaMiay MJIOIMHOIO, IO IPOXOIUTH
Yyepes3 CTOPOHY OCHOBU IIipaMigm ¥ 3ajaHy TOUKY Ha IIPOTHJICKHOMY
peopi.

ITo6GynytiTe mepepid YOTUPUKYTHOI IipaMify IJIOIIWHOIO, IO HTPOXO-
IUTHL Yepes3 CTOPOHY OCHOBU M TOUKY Ha OJHOMY 3 OiuHHX pebdep.

Y npaBuabHiII TPUKYTHINA ITipaMmizi uepes CTOPOHY OCHOBU IIPOBeje-
HO ILIOMINHY, HEePIeHAUKYJIIPHY OO0 HPOTUJIEKHOro OiuHOoro peodpa.
SHaANIITh MJIOIY OTPMMAHOIO IIepepisy, SKIIO CTOPOHA OCHOBU [0-
piBHIOE a, BucoTra mipamigum — h.
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5.29.% Cropona ocHOBE HpaBWIbHOI YoTHPUKYTHOI mipamizm SABCD mopis-

5.30.*

HIo€ a. Biune pebpo yTBOpIOE 3 IJIOIUHOI ocHOBU KyT 60°. IToOynyii-
Te Tepepis mipamigy MJIOIMHOIO, IO MPOXOAUTH Uepe3 BepiuHy A ii
OCHOBHU MEePHEeHAUKYJIAPHO a0 OiuHOoro pedpa SC, i 3HAWIITH ILJIOITY
IBOTO IIepepisy.

3a CTOPOHOIO OCHOBUW @ i BMCOTOIO A MPaBUJILHOI IIECTHUKYTHOI IIipa-
Minu 3HAUAITH MJIOIITY Iepepisy, IIPOBeIeHOT0 Yepesd CTOPOHY OCHOBU
A cepenWHYy BUCOTHU IIipaminm.

5.31.% IInoma 6iuHoi rpaHi IpaBMIBHOI IIECTUKYTHOI IipaMigu ZOPiBHIOE Q.

5.32.

5.33.

5.34.*

3HaWiTh MJIOITY Iepepisy, AKUN IMPOXOAUTH Uepe3 CepeArnHy BUCOTHU
mipamigu mapaJieabHO OiuHiN rpami.

Ilnomia mepepisy HpaBUJIBHOI YOTUPUKYTHOI IIipaMify IIJIOIIMHOIO,
IPOBEIEHOI0 Uepe3 IeHTP OCHOBU MipaMiau mapaJieJbHO OiuHil rpaxi,
IopiBHIOE @. SHAUAITH ILIONITY OiuHOI mOBepxHi mipamimu.
MABCDKP — mpaBUJibHA IIECTUKYTHA mipamiga 3 ocaoBoo ABCDKP.
ITepepis, 110 mpoxoauTh uepes Touku M, A i D, — piBHOCTOPOHHIN
TPUKYTHUK 3i cTopoHOI0 6. 3HAKAITH OiuHe pebpo i BuCOTY mipamigm.
Bucora mpaBuJabHOI YOTHMPUKYTHOI mipaMmigu mopiBHIoe A i yTBOpPIOE
3 0iuHOIO I'paHHIO KyT O.. Yepes CTOPOHY OCHOBHU IIipaMiay mpoBemIeHO
IJIOIIWHY, NePIeHANKYJIAPHY 0 IPOTUJIEKHOI I'paHi, SKa MepeTuHae
I}0 IPaHb. SHAUAITEH ILJIOMIIY OTPHMAHOI'O IIepepisy.

5.35.% ¥V npaBunsmiit TpuxyTHiil mipamizi SABC 3 ocuoBoro ABC 6iune pe-

O0po BaBiui Gisbirie 3a cropory ocHoBu. Touku K i L € cepegmHaMu
pebep AC i BC Bimmosimmo. Yepes npamy KL mapaaenbuo pebpy SC
IIPOBEAEHO ILJIOMIUHY 0. SHANIITHh KyT Mi’K IJIOIIMHOIO O i ILJIOIIU-
Hoto ABC.

@ BuaBiTb CBOlO KOMMETEHTHIiCcTb
5.36.

IligroryiiTe mpesenTalliro 3 ¢gororpadiamu ¢parmeHTiB OymiBeab adbo
HaBKOJIUIIHIX IpeaMeTiB y (opMi pisHOMaHITHUX mipamif.

Hampuraan, ITanam mupy Ta 3aaroagu B cronuili Kasaxcrany abo
mipamiga Xeomnca (Erumer) maioTh GopMy mipamiau.

Rt

Manay, mMupy Ta 3naroam Mipamiga Xeonca
(KasaxcrtaH) (Ervner)



PO3TALWLYBAHHA BUCOTU B AEAKUX BUAAX MIPAMIA
Tabauus 5

5

1. fAximo Bei 6iuni pebpa mipamigu pisHi, abo

HaXWJEHi i piBHUMU KyTaMu A0 IIJIOIIU-

HU OCHOBHU, ab0 YTBOPIOIOTL PiBHI KyTH

3 BHCOTOI0 HipaMigu, TO OCHOBa BHMCOTH

A & mipaMigu € MeHTPOM KoJia, OIIMCAHOTO Ha-
BKOJIO OCHOBM (i HaBIIaxmu).

c
Axwo B nipamini SABC: SA=SB=SC, Arxwo B nipamini SABC:
a6o ~SAO=,/SBO=/,SCO, SO Lnn. ABC i touka O — IeHTp
abo L ASO=./BSO=,/CSO OIIMCAaHOT'0 HABKOJIO OCHOBU KOJIa,
i SO Lun. ABC, mo SA=SB=SC,
mo O — IEeHTP ONMUCAHOTO HAaBKOJIO /. SAO=/SBO=.,/SCO
ocuoBu kosa (OA=0B=0C). i £LASO=2BSO=2CS0.
s po3B’sisaHHA BUKOPHUCTOBYIOTH MPAMOKYTHUH TPUKYTHUK SAO,
y AKOMY:
SO L AO, AO=R_, — pajiyc OIUCAHOTO HaBKOJIO OCHOBH KoOJIa,
/ZSAO — xyt Haxmiay G6iuHoro pebpa SA 10 IJIOIMHU OCHOBH.

2. fxmro Bci 6iuni rpaHi mipamigu yTBOPIOOTH
PiBHi KyTU 3 OCHOBOIO, TO OCHOBOIO BHCO-
TH mipaMigu € LEeHTP Kojia, BIMCAHOTO
B OCHOBY (i HaBmaKu).

Arxwo B mipamini SABC: Arxwo B mipamini SABC:
rpaui SAB, SAC i SBC ogHaK0BO SO L na. ABC i touka O — IeHTP
HaxujaeHi go ocuosu ABC Ko0JIa, BIIMCAHOTO B OCHOBY,
(robTo LSMO=/SKO=/SNO — mo /. SMO=/SKO=/SNO

BiAMOBiAHI JMiHiMHI KyTH PiBHI) (tobTo BCi Oiuni rpami mipamimm

i SO Lon ABC, HaxWJIeHi mij piBHMMU KyTamu
mo O — TeHTP KOoJia, BIMCAHOTO B OCHO- 10 OCHOBHU IIipaminm).

By (OK=OM=ON=r, ).

BIINC

A po3B’si3aHHA BUKOPUCTOBYIOTH MPAMOKYTHUMN TPUKYyTHUK SOM,

y AKOMY:
SO 1LOM, OM=r,, — paniyc Boucanoro B ocHoBy kozna (OM L BC),
£ SMO — xkyr Haxuay 6iunoi rpauni SBC 10 ocHOBU

(£LSMO — nimitinm#i KyT ABOTpaHHOTO KyTa mpu pebpi BC).
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IIpodosicerns mabn. 5

g mipamin Takoro Buny mMae Mmicie gopmysia

S

OCH

2
cosQ

Gium

ne 0=2SMO — KyT HaxwiIy Bcix OiUuHMX TrpaHeill IO OCHOBHU.

3. fxmo Bci Giuni rpaHi mipamigum yTBOPIOIOTH PiBHI KyTU 3 IIJIOI[MHOIO OCHO-
BU, TO OCHOBOIO BUCOTHU IIipaMigu € TOYKa, piBHOBigmajieHa Bim ycix mpsa-
MHX, 1[0 MiCTATh CTOPOHHU OCHOBH.

Arxwo B nmipamigi SABC rpaui SAB, SAC i SBC
YTBOPIOIOTH PiBHI KYyTH 3 IJIOIIIWHOIO OCHO-
Bu ABC (To6T0 /. SMO=/SKO=/SNO —
BigmoBimHi JiHiAHI KyTH piBHIi)
i SO Lun. ABC,
mo O — TouKa, pPiBHOBigZa/ieHa Big mpaAMUX
AB, BC i AC (OK =0OM =ON).

Hasa rpukyrauxka ABC TOYOK, 110 piBHOBiAmasewi
Big mpamux AB, BC i AC, icHye doTupwu:
IeHTp BIucanoro xKoma — O;

TPU IEeHTPHU 30BHiBNHucanux ki1 — O,, O,, O,.
S
AN ABC
OT - rBImc - ’
p
a+b+c
Aae p=
2

B, ,C B c
' a 0
LA,
A D A D

Hna pomba (kBaapara) i Tpamerii ABCD Touka, piBHOBimmanena Bix mpamux AB, BC, CD
i AD, enguma — mentp O BOHCAaHOI'O KoJa.



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUAAX NipaMig,

3akinyenHa maba. 5

S 4. Axwo TinbKu ABi cymimkHi 6iumi rpaHi mipamimm (a6o
MOXWJIOl IPU3MM) OJHAKOBO HAXUJEHi IO OCHO-
Bu abo cHoijbHe OiuHe pebpo IIMX TI'paHell yTBO-
PIOE PiBHI KyTH i3 CYMiKHUMU 3 HUM CTOPOHAMU
OCHOBH,

1e cIinbHe OiuHe Pedpo IPOEKTYEThCA HA IPIMY,
0 MicTUTh OiCEKTPUCY KyTa MiK CYMiKHUMU
i3 muM peGpoM cTOpOHAMU OCHOBHM (i HaBIIaKM).

B mipamini SABC rpaui SAB i SAC ogHakoBO Ha-
xujieHi 1o ocaoBu ABC (T0o6T0 /. SKO=/SMO)
abo LSAB=/SAC i SO 1L nn. ABC,

AO — oGicexkrpuca Kyra BAC (a6o mpsama AO wmic-
TUTh OicekTpucy Kyta BAC).

B mipamigi SABC SO 1L nun. ABC i AO — Gicek-
Tpuca Kyrta BAC (ab6o mpsama AO wmictuth 06i-
cexrpucy Kyra BAC),

/SKO=/SMO (rpani SAB i SAC omgHaKoBO
HaxujJgeHi mo ocuoBu) i L SAB=/SAC.

TiIBKY ofHA OiUuHA I'paHb IIipaMigu IeplIeHIuKY-
JApHA OO0 TIJOIIWHU OCHOBH,

BHCOTOIO IIipaMigu € BucoTa Iiei rpasi.

B mipamigi SABC: nua.SAC 1 mia. ABC
i SOLAC (0eAQ),

SO — sucora mipamigu (SO L ma. ABC).

IBi cymiskui Oiuni rpami mipamigu meprneHIUKY-
JAPHI OO0 TJIOIIUHU OCHOBU,

BHCOTOIO HipaMigm € ixHe cmisbHe 6iuHe pebpo.

1. SAB L . ABC i nia.SAC 1 un. ABC,
SA — Bmcora mipawminnm (SA 1 . ABC).

7. Axwo nBi HecywmixkHi OiuHi rpaHi mipamigm mepmeHmgu-
KYJAPHI 0 IJIOIMMHW OCHOBU,

c
mo BHUCOTOIO IIipaMiay € BiApi30K mpsaMOi, IO AKi#
B EPETUHAIOTHCA ILIOIMHU IIUX TPaHe.

»\

Arxwo mn.SAB 1 an. ABCD, un.SCD 1 un. ABCD
i mn. SAB neperunae mia. SCD mo npamiin SO
1) P D (O enn. ABCD),

mo SO — BucoTa mmipaminu.
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MOACHEHHA 1 OBI'PYHTYBAHHA

Hna posB’s3aHHA 3amay, 0B’ A3aHUX
i3 mipamimoro, yacTo OyBae 3pyYHO BUKOPUC-
TOBYBAaTH II€BHi BJIACTHBOCTI mipamimm, AKi
IO3BOJIAIOTh YTOUHUTU PO3TAllyBaHHA 11 BU-
CcOTU ¥ ypaxyBaTu HOro ByKe Hif uac mo0ymo-
BU PHUCYHKAa A0 3ajaui.

Bracmusicms 1. SAkimo Bci 0iuHi pedpa
mipamingu piBHi, a60 HaxuJieHi mig piBHUMHU
KyTaMH O0 ILJION[UHHM OCHOBH, a00 yTBOPIO-
I0OTh PiBHI KyTM 3 BHCOTOIO mipamigu, TO
OCHOBA BHCOTHM MipaMigu € IEHTPOM KoJja,
ONMMCAHOTO HABKOJI0O OCHOBHM mmipamimu (i Ha-
BIIAKH).

® Cupasnai, Hexali SO — Bucora Imipami-
mu SABC (puc. 6.1). IloTpi6bHe TBepIKeHH:A
OZIeP?KYEMO 3 PiBHOCTI MPSAMOKYTHUX TPUKYT-
HukiB SOA, SOB, SOC (gis noBeneHHS IPs-
MOT'0 TBEP/’KEHHS BUKOPUCTOBYEMO DPiBHiCTH
3a cmispHUM KateToM SO i rimoreHysoio a6o
3a cmijbHUM KarteroM SO i roctpuM KyTOM,
a I ToBeJeHHs 00epHEHOTO TBEPAKEeHHSI —
pPiBHiCTH 3a JBOMAa KaTeTaMu).

5

C
Puc. 6.7

Hanpukaazn, akmo Bci Oiumi peOpa mmi-
pamigm piBui: SA=SB=SC, TO 3 DpiBHO-
CTi BasHaUeHUX TPUKYTHUKIB OJEp:KYyEMO:
OA=0B=0C. Ort:xe, Touka O piBHOBigIa-
JeHa Bim Touox A, B, C i € 1eHTpOM KoJa,
ONIIMCAaHOT0 HaBKOJIO OCHOBU HipaMigu — Tpu-
kytHuka ABC. (Iamri npawmi i obepHeHi TBep-
MPKeHHA i3 Iiel BJIACTMBOCTI OOT'pPYHTYITE ca-
mocriiino.) O

3azHauymMo, IO IJid PO3B’sA3aHHA 3anad,
moB’s3aHMX i3 mipamimamMm Takoro BUIy, 3a-
3BUYAl BUKOPHCTOBYIOTH MPSAMOKYTHUH TPHU-
KyTHUK SAO, y akomy SO 1L AO, AO=R

onuc

(3asHaumMo, 110 BCi 3ampPOIOHOBaHI
HUKYE IOBENEeHHA MOKYTh OyTH IIPOBeJeHi
He TiJIbKU AJA TPUKYTHUX Mmipamisn, so0pake-
HUX Ha PUCYHKAaX, aje U JJIsd BCiX n-KYTHUX
mipamiz i3 BigmoBiZHMMY XapaKTEPUCTUUHU-
MU BJIACTHUBOCTSMIH.)

(pamiyc KoJia, OIMCAHOTO HABKOJO OCHOBU
mipamigu), £SAO — KyT Haxujgy OiUYHOTO
pebpa SA 10 IJIOMIMHU OCHOBM (OCKiJIBKU
SO L un. ABC, to AO — mpoekiiia peopa SA
Ha ILJIOIIUHY OCHOBU).

Bracmusicms 2. dAxuro Bei 6iuni rpani
mipaMigu yTBOPIOIOTH PiBHI KyTH 3 OCHOBOIO,
TO OCHOBOIO BHCOTH IIipaMiau € IeHTP KoJia,
BIIMCAHOTO B OCHOBY (i HaBmakKm).

® Hexait SO — Bucora mipamigu SABC
(puc. 6.2). 3 ocHoBu BucOoTH — TOuKH O
y IDJIOHIMHI OCHOBHW IMipamMizu mIpoOBemeMO
OM 1L BC, OK 1. AC, ON 1 AB. Toxi 3a Teo-
peMoio mpo Tpu nepuneHgukyaapu SM 1 BC,
SK 1 AC, SN 1 AB. Orxe, £SMO, £SKO,
/SNO — niuifiHi KyTHM ABOTPAaHHUX KYTiB
mpu pedpax OCHOBU, TOOTO KyTH HaxXuay O6iu-
HHUX T'pPaHERl 10 OCHOBU.

Puc. 6.2

IToTpiGHe TBepAIKEHHA OLEPIKYEMO 3 PiB-
HOCTI MNPAMOKYTHMUX TPUKYTHUKIB SOM,
SOK, SON (nnsa moBeZeHHS IIPAMOTO TBEP-
IKeHHs BUKOPHCTOBYEMO PiBHICTL 3a CIILJIb-
HuM Katerom SO i roctpuM KyToM, a mJIs
IOBeleHHs OOepPHEHOTO0 TBepIKeHHA — piB-
HiCTh 3a ABOMAa KaTeTaMmn).

Hanpurkmaan, sximo Bci Oiumi rpami mi-
pamMinu yTBOPIOIOTHL PiBHI KyTH 3 OCHOBOIO:
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/ZSMO=/SKO=/SNO, To 3 piBHOCTi 3a3Ha-
YeHUX TPUKYTHUKIB ofepkyemo: OM = OK = ON.
Or:xe, Touka O piBHOBiAgaseHa Big cTOpiH
OCHOBH i € IIEHTPOM KO0JIa, BIIMCAHOI'O B OCHO-
By mipamigum — tpurytHuxk ABC.

OGepHeHe TBepI:KeHHs OOI'PYHTyHTe ca-
mocrinino. O

3asHaunmMo, M0 [Js IIipaMig TaKoro
BUAY ILIOINY OiuHOI MOBEPXHiI MOKHaA obumc-
AT 3a GOPMYJIOIO

S

—_— OCH
6iun ’

cos @

Je 0=2£SMO — xyT Haxuiay Bcix O6iuyHUX
rpaHeil 1o ocHOBU mipamingu, a S, — mJoia
OCHOBHU IIipaminm.

O6rpyuTyBanusa 1iei opMyJn IIOBHiCTIO
30iraeTbcsa 3 OOIPYHTYBAHHSIM, HABEIeHUM
y § 5 nna mpaBusbHOI mipaminu (BUKoHaiiTe
11oTO0 CcaMOCTiliHO).

TakoK 3a3HAaUMMO, IO JJIsI PO3B’A3aHHSA
3ajjay, TOB’A3aHWX i3 MipamiaMu TaKoOTO
BHUY, 3a3BUYall BUKOPUCTOBYIOTh MPAMOKYT-
Huili TpukytHUK SOM (puc. 6.2), y KoMy
SO1LOM, OM-=r, . (pamiyc KoJa, BIHCA-
HOTO B OCHOBY mmipaminm), ZSMO — KyT
Haxuay Oiunoi rpani SBC 10 OCHOBH.

Bracmusicms 3. fAxmo Bci 0iuni rpani
mipaMigu yTBOPIOIOTH PiBHI KyTHM 3 ILJIOIIH-
HOI0 OCHOBH, TO OCHOBOI BHCOTH Iipamimu
€ TOuYKa, PiBHOBigmajJeHa Bim ycix mpamMux,
[0 MiCTATH CTOPOHU OCHOBH.

® Hexait SO — Bucora mipamigun SABC
(puc. 6.3). 3 ocHoBU BucoTu — TouKu O B ILJIO-
muHiI ocHOBU mipamigu npoBegemo OM 1 BC,
OK 1 AC, ON 1L AB. Toxi 3a TeopeMoO IIPO
Tpu nepnesgukyaspu SM 1 BC, SK 1 AC,
SN 1 AB. Omxe, £SMO, £ SKO, /SNO —
KyTH Haxujay OiUuHMX TpaHeld 0 ILJIOIINHU
OCHOBH. 3a yMOBOIO Bci 0Oiumi rpami mipa-
Mi yYTBOPIOIOTH PiBHI KyTH 3 IJIOIIIWHOIO
ocHOBH, ToOTO L SMO=/SKO=/SNO. Toxi
ASMO=ASKO=ASNO (3a cOiibHHM Ka-
Terom SO i roctpuM KyTom), i 3 piBHOCTI
TPUKYTHUKIB oxep:kyemo: OM =OK =ON.
Or:xe, Touka O piBHOBigmasieHa Big NpAMUX,
0 MiCTATH CTOPOHUW OCHOBU (CTOPOHU TPHU-
kytHuka ABC).

Puc. 6.3

Caim ypaxoByBaTu, 1[0 B TOMY BUNAAKY,
KOJIX OCHOBOIO HipaMiiu € TPUKYTHUK, TO-
YOK, PiBHOBiAa/JieHWX Bim mpaAMHX, 10 Mic-
TATH CTOPOHW OCHOBU, MAaTUMEMO UYOTHUPU:
ONUWH IEHTP BOMCAHOrO KoJyia — Touka O —
i Tpu IeHTpPUM B0BHiBOMCAHUX Kia (AKi mo-
TUKAIOThCA M0 ONHi€l CTOPOHW TPUKYTHUKA
i mO TPOMOB)KEHHA OABOX IHINMUX HOTO CTO-
pir) — Touku O,, O,, O, (puc. 6.4).

Haramaemo, 1110 IIeHTp BIIMCAHOTO B TPU-
KYTHUK KOJla — TOUYKa IIepeTuHy OiceKTpuc
BHYTPIIIHIX KYTiB TPUKYTHUKA, a paniyc
Brucanoro Kojga OT MoOKHA OOYMCIUTH 3a
¢dopmyJI0I0

S
AABC
OT = rBrmc - ’
p
at+b+c .
e p= Y — IiBIIEpUMETP.
IlenTp 30BHiBIMCAHOTO KOJa — TOUYKA

mepeTuHy OnHiel GiceKTpucu BHYTPIITHBOTO




Po3gin 1. MHororpaHHMKm

KyTa TPUKYTHUKA i ABOX OiCeKTpHC 30BHIIII-
Hix KyTiB TpukyrHuKa. Pagiyc O,M B30BHiB-
OHUCAHOTO KoJia (IKe MTOTUKAETHCSA O CTOPO-
HU a TpukyTHuKa ABC 3i croponamu BC=a,
AC=b, AB=c) moxxHa o0umcauTé 3a ¢Gop-
MYJIOI0

S
O,M =r, =",
p—a
_atb+e
2

HoBememo ocranHiO (hopmyTy.

® Hexail 30BHiBIUCaHe KOJIO IOTHUKA-
eTbcsa g0 crtoponu BC y Toumi M, a mo mpo-
moBxkeHb cTopin AB i AC — y Toukax N
i K signmosigno. Toxi O,M 1 BC, O,K 1 AC,
O,N1AB i O,M=0,K=0,N =r,. Cnoxnyun-
Mo Bimpiskamm Tourky O, 3 Toukamu A, B,
C. Toxi maoIlly yTBOPEHOTO YOTHUPUKYTHUKA
ACO,B moxxHa 3amucaTH JBOMa cIocobamu:

ne p — IiBIEpUMETD.

AK cyMy mom TpukyTHuUKIB ABC i BCO, abo
AK cyMmy Iutoin TpukyTHukiB ACO, i ABO,.
Ognepsxyemo: S, ,ze +SABCOZ = SAACO2 +SAABO2 .

. 1 1 1 .
Toni SAABC+5a-ra =§b~ra +§c~ra. 3Bincu
1
S, isc =§(b+c—a)~ra.

Homaiouu mo BUPasy B AY'KKaX 3HaAUEHHS
a i BimHimMaroum 3 HBOTO Ile 3HAUEHHS, OJep-

KY€EMO: SAABCZ%((‘1+Z7+C)—2“)"}’ TO6GTO

S, anc =(%b+c—a)~ra. 3Biacu r, = iAjB; . O

3aszHauumo, 1o Ajaa pomba (abo KBaapa-
Ta) i Tpamerii ABCD Touka, piBHOBigmageHa
Big mpamux AB, BC, CD i AD, eguHa — 1ie
meuaTp O BmumcaHoro kKojia (OOT'PYHTYHTE Iie
CaMOCTiTHO).

3ayeaxcenna. SIKMI0 B OCHOBI mipaminu JeKUTh TPUKYTHUK 1 Bei 6iu-
Hi rpaHi mipamigm oZHAKOBO HAXWJEHi M0 ILJIOIIWHYU OCHOBHU, TO 3TiHO
3 BJIACTHBICTIO 3 JJIs MOBHOTO PO3B’A3aHHS 3aJadvi IOTPiOHO PO3IIAHYTH

YOTHUPHU BUIIAAKM:

1) oCHOBOIO BMCOTHU IIipaMijiy € IIEHTP BOHCAHOTO B OCHOBY KOJIa;
2) OCHOBOIO BHCOTH HipaMifu € OAWH i3 IeHTPiB 30BHiBIMCAHUX KiJ.

Aute iHoxi ymMoBU 3amadi, KpiM pO3TJIAHY-
TUX, MOXKYTh MICTHUTHU IIle OOHY YMOBY, sKa
HaJa€ MOXKJIUBICTH OJHO3HAYHO BU3HAUUTU
posTallyBaHHS OCHOBU BUCOTH U Y I[bOMY BU-
nanky. Hampukiaanm, SKIO ZOZATKOBO Bimo-
MO, IO BepIIMHA HipaMigu piBHOBiAZaseHa
Bifl CTOPiH OCHOBU, TO OCHOBOIO BUCOTY MOYKE
OyTHU TiJBKU IIEHTP BIIMCAHOTO B OCHOBY KoOJIa
(OOTPYHTYHTE Ile CaMOCTifiHO, CIUPAIOYUCH
Ha IOHATTA BiacTaHi Big Touku m0 Qiry-
pu, — muB. § 16 migpyunuka nia 10 xkaacy).

Bnracmusicms 4. SKmo TinbKkuM ABiI cy-
miskHI Oiuni rpaHi mipamigm (a6o moxumiaoi
NMPU3MH) OTHAKOBO HAXWUJIEHi JO OCHOBH a00
cuijipbHe OiuHe pPedpo IUX rpaHeil YTBOPIOE
PiBHi KyTH i3 CyMiKHUMU 3 HUM CTOPOHAMU
OCHOB, TO IIe CIiJbHe OiuHe pPedpo IpoeK-
TYEThCA HA NPAMY, II0 MicTHTH OiceKTpucy
KyTa MisK CyMiKHHMM i3 IIMUM pedpoM CTOPO-
HaM¥u OCHOB (i HaBIAKM).

® Hexait SO — Bucora mipaminm
SABC (puc. 6.5). 3 oCHOBU BHUCOTH — TOU-

ku O B TJIOIMHI OCHOBM mTipamimm mpoBe-
memo OM 1 AC i OK 1L AB. Togxi 3a Teope-
MOI0 TpPO Tpu mepuneHAuKyaapu SM L AC
i SK 1 AB. Otxe, xytu SMO i SKO — ui-
HifiHI KyTM JBOTpaHHUX KYyTiB mpu pebpax
ocHoBu (puc. 6.5, a), ToOTO KyTu HAXUIY
OiuHMX rpaHeil OO IJIOMMHYU OCHOBH. SIKIIO
£LSMO=/SKO=¢ (puc. 6.5, 6), To Binmo-
BigHi JiHifiHI KyTWM ABOTPAaHHUX KYTiB IpH
pebpax ocHOBU JOpiBHIOIOTE 180°—0.

IToTpiGHe TBepAKEHHA OLEePIKYEMO 3 PiB-
HOCTi TPAMOKYTHUX TPUKYTHUKIB SOM,
SOK (mnsa noBeJeHHS TPAMOTO TBePIKEHHS
BUKOPUCTOBYEMO PiBHICTBH 3a CHiJIBHUM KaTe-
oM SO i rocTpuM KyTOM, a AJSA JOBEAEHHS
00epHEeHOT0 TBEePAKeHHSA — pPiBHICTH 3a IBO-
Ma KaTeTaMmmu).

Hanpuknaan, saxmio asi 6iuHi rpani Imi-
paMiiu OJHAKOBO HAaXWJIEHI O OCHOBU:
£SMO=/£SKO, To 3 piBHOCTi 3a3HaueHUX
TPUKYTHUKIB omep:kyemo: OM =OK . Otixe,
Touka O piBHOBigmameHa Bix cropium AB i AC
Kyta BAC (a0o0 Big MPOIOBIKEHHS IIUX CTOPIiH;



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUAAX NipaMig,

puc. 6,5, 6) i posramosaHa S

Ha npaminn AO, 110 MicTUTB

bicekTpucy Kyra BAC. VYpa-

XOByIOUM, M0 Bigpisox AO

€ TmpoekIliero Biapiska SA Ha

miaomuny ABC, omep:KyeMmo, Q

10 TIPsIMe TBEPAKEeHHs BJIac- A

THBOCTi 4 cIipaBejJiuBe. S
ObGepHeHe  TBepIKEHH m

o0r'pyuTyiiTe camocriiino. O C

Puc. 6.5

3ayeaxncenna. Ciin ypaxoByBaTH, III0 B POSTJIAHYTIN BJIacTUBOCTI OiuHi
rpaHi nipamigu (a6o moxmJoi mpu3MM) OLHAKOBO HAXWJIEHI HE IO TJIOIUHYI
OCHOBH, a caMe J0 OCHOBH. SIKIIT0O K B YyMOBi 3amaui Oyae ckasaHO, IO IBi
6iuHi rpaHi oJHAKOBO HAXMUJEHi [0 IJIOIIUHU OCHOBM, TO B IILOMY BUIIAAKY
criibHe pebpo IIMX rpaHell MOKe IIPOEKTyBATHCS He TiJIbKM Ha IPaMY,
10 MicTUTh OiCeKTpucy KyTa MiK CYMiKHMMH CTOPOHAMM OCHOBH, ajie
1 Ha OiceKTpucy 30BHIIIIHBOTO KyTa IPU BiANOBiAHiINI BepIIMHI OCHOBH.

Bracmusicms 5. kmio Tinbku ogHa 0iuHa rpaHb Imipamign s
NEePIEeHIUKYJIAPHA IO ILIOIIUHYA OCHOBH, TO BHCOTOIO IIipamimm
€ BHUCOTA Ifi€l rpaHi.

® Hexait y mipamigi SABC i, SAC 1L mia. ABC (puc. 6.6). A B
ITposegemo Bucory SO rpani SAC: SO L AC, toxai (muB. Teope- W
my 14.2, HaBeneny B § 14 migpyunuka maa 10 xkuaacy: npama, o
nposedena 6 00HilL i3 060X nepneHOUKYAAPHUX NJAOWUH nep- ¢
neHOUKYAAPHO 00 NPAMOL IXHb020 NepemuHty, nepneHOUKYaIpHa Puc. 6.6
0o dpyeol naowunu ). Omauce, SO — gucoma nipamiou. O

Bnacmueicms 6. Axmo aBi cymiskni O6iuni rpaHi mipamimu 5
MEePHNEeHIUKYISIPHI 0 MJION[MHU OCHOBH, TO BUCOTOIO ITipamimgm
€ ix cmijpHe OiuHe pedpo.

Bracmusicms 7. Skmo nBi HecymiskHi OiunHi rpani mipa- A B
MigM MepHeHIUuKYJIAPHi 10 IJIOUIMHU OCHOBHM, TO BHUCOTOIO IIi- W
paMigu € Bigpi3ok mpaMoOi, MO AKil MepeTHHAITHCA ILJIOIMHHA
IIMX TPaHei. ¢

Puc. 6.7

® Hexait y mipamigi SABC mia. SAB 1 na. ABC i
1. SAC L nn. ABC (puc. 6.7). ILlmomuunm SAB i SAC neperu-
HaTheA o mpamiii SA. ¥V migpyunury gas 10 xkaacy (§ 14)
OyJi0o OOT'PYHTOBAHO: AKUWL0 080 NJAOWUHU, AKI NePpemuHaOmuvCs,
nepneHOuKyLApHi 00 mpemvoi NAOUWUHL, MO NPAMA [XHbOZ2O Nne-
pemuny nepnenduryrapua 0o uiei (mpemuoi) naowunu. Orxe,
SA L nn. ABC, to6to SA — Bucora mipamigu. Takum uwmHOM,
BJACTUBicTL 6 mOBeaeHO.

Ao B mipamigi SABCD 1n. SAB 1 ua. ABCD,
ma. SDC 1L nn. ABCD (puc. 6.8) i mnomueu SAB i SDC Puc. 6.8




Po3gin 1. MHororpaHHMKm

mepeTUHAOTHCA 0 npamiit SO (Touka O Hase-
sKUTh moiuHi ABCD), To 3a BiacTuicTio 6
y mipamigi SOBC BucoTom € Bigpisdok SO, T06-
0o SO _Lmia ABCD. Omxe, Bigpisok SO
€ BucoTOIO ¥ ana mipamizu SABCD. Taxkum
YWHOM, 1 BjlacTuUBicTh 7 mosemeno. O

Buactuocti 1-7 wacTo DOBOAUTHCSA BU-
KOPUCTOBYBAaTH He TiJIbKHU IIiJf Yac 3alucy
po3B’sI3aHHsA 3a4au, 0B A3aHUX i3 IIipaminoro,
ajie ¥ mig uac moOymOBU PHUCYHKIB OO0 TaKUX
3ajmad.

B ocramHbOMY BUOAIKY CIOUYATKY B YMO-
Bi 3amaui BuAinAOTHL (pparMeHTH, AKi Oomu-
CYIOTBCA BJIACTUBOCTAMU 1-7, i BU3HAUAIOTH
posTallyBaHHsS OCHOBH BHCOTH IIipaMinm.

Puc. 6.9

CmouaTKy OyAZyeMoO IIPOEKIIil0 OCHOBU
mipamigu. IIpoexiiero TPAMOKYTHOTO TpU-
KYTHHKA MOKe OYTU HOBLIBHUNA TPUKYTHUK.
Tomy 300pasKkyemMo JoBiTbHUN TPUKYTHUK ABC,
AKUNA € 300pakeHHAM IIPIMOKYTHOTO TPU-
KYTHUKA, i TO3HAYAEMO 300paKeHHS MPAMO-
ro kKyra (HampukJanm, npu BepiuHi C, AK
mokasaHo Ha puc. 6.9, a). ITorim 3BepTaemo
yBary Ha Ty YacTHHY yMOBU, sKa BifmoBimae
BJIACTHUBOCTAM 1—7, HaBeJeHUM BUIlle. 30Kpe-
Ma, SKINO Bci Oiuni pebpa mipamimzu Haxwuie-
Hi g piBHUMU KyTaMu IO HJIOITWHYU OCHOBWU,
TO OCHOBOIO BMCOTHU MipaMmiau € IeHTpP KoJja,
OIIMCAHOTO HABKOJIO OCHOBU Tipamiau (BjacTu-
BicTp 1). IleETpPOM KOJIa, OIMCAHOI'O HABKOJIO
OPAMOKYTHOTO TPUKYTHUKA, € CepegwHa Ti-
noreny3u. CepequHa BifpidKa TPOEKTYETHCS
B CepeIUHY Bipiska HPOEKIii, TOMy TpPOeK-
Iiel0 OCHOBU BUCOTU € Touka O — cepeauHa
Bigpiska AB. IIpoBogumo i3 Toukmu O Bimpi-
30K SO (6asKaHO BEPTUKAJIBHO I OiJabIIol
HAOUYHOCTi), AKUN € B300pasKeHHAM BUCOTHU
mipamigu (puc. 6.9, 6), i, cmoayuaroum Bix-

IToriMm 300pasKyioTh TIPOEKIiI0 OCHOBU
mipaminu, mosHavaioTh Ha Hill Toury O, AKa
€ IIPOEKI[i€l0 OCHOBW BUCOTH IIipamimm (ypa-
XOBYIOUM BJIACTHBOCTI ITapajieJIbHOTO ITPOeK-
TYBaHHA), a IMOTIM 3 OCHOBHU BucoTHu (Touka O)
BEPTUKAJBbHO (s OijbIToi HAOYHOCTi) mpo-
BOAATH BUCOTy mipamimm SO i cmosy4aioThb
Touky S i3 BepIIMHAMU OCHOBHU.

Posrnsguemo saK mpuKJIan modymoBy pu-
CYHKa OO0 Takol 3amadi:

«OcHOBOIO mipamMigu € OPAMOKYTHHI
TPUKYTHUK i3 KaTeTOM a4 1 IPUJIErJIUM TO-
crpuM KyToMm 60°. S3HAHAITL BUCOTY IIipaminu,

HYM OCHOBH IIig KyToMm 45°».

)

piskamMu ToOukKy S i3 BepIIMHAMU TPUKYTHU-
Ka ABC, omep:XyeMo 300paKeHHs 3amaHol
mipamigu SABC (puc. 6.9, 8). (Po3g’a3annsa
uiei 3adaui Hasedeno HudNcye — 3adaya 1.)
Haragaemo, 110 mig uyac pos3B’sa3yBaHHS
3amau Ha O0UYMCJIEeHHS, IIOB sA3aHMUX i3 Iipa-
Migamu, TOLiILHO BUKOPUCTOBYBATH 3araJIbHY
cxXeMy Po3B’sA3aHHA ¥ 3amuc 3ajad, mMoB’a3a-
HUX i3 MHOTOTpaHHUKOM, HaBeaeHy B § 2. Ila
cxeMa Iepeabauae BUKOHAHHS TaKMUX Tiif.

1. OOr'pyHTYBaTH pO3TAIIyBaHHSA BHCOTH
MHOTOTPaHHUKA.

2. OOrpyuTyBaTH, IO IIPOCTOPOBI KyTH
¥ mpocTopoBi BiacTaHi mo3HaueHi mpa-
BUJIBLHO.

3. SIkmio posrasamaeTe Iepepida MHOTOTpPAH-
HUKa, TO OOI'PYHTyBaTU ©oro Qopmy
(axiio 1o (GopMy BUKOPHUCTOBYETE MIJIA
pO3B’A3yBaHHA).

4. $fximo posrigmaeTe KOMOiHAIIil0o MHOTO-

rpaHHMUKA ¥ Tija o0epTaHHSA, TO OIMMCATH
B3a€MHEe PO3TaIlyBaHHS IX eJIEMEeHTiB.




§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUAAX NipaMig,

5. Ha KoXHOMY KpOIli 0o0uYMC/IEHD
yKas3aTu, eJIeMeHTU AKOTO TPpU-
KYTHUKA BU3HAUA€ETEe, i AKIIO
BiH NPAMOKYTHUI, IIOACHUTHU

3BHUUaiiHO, I CXeMa € OPi€HTOBHOIO, aje ii Bu-
KOPUCTAaHHSA JOIIOMAarae BIIOPSAAKYBATH MipKyBaHHS
B TOpoIlieci MOIyKy TJIaHy pO3B’s3aHHS 3ajadi, a Ta-
KOMK [TO3BOJIE He MNPONYCTUTH iCTOTHI MOMEHTHU ITif

qyomy. yac oopMJaeHHA i1 PO3B’A3aHHA.
NPUKNIAAN PO3B’A3YBAHHA 3AAAM
3&3&‘4&1 1 OcHOBOIO TipaMify € MPAMOKYTHUM TPUKYTHUK i3 KaTreToM a i mpuje-

rauM roctTpuM Kytom 60°. 3HalAiTh BUCOTY mipaMimgu, AKIO Bci i1 Oiumi

pebpa HaxuJaeHi M0 IJIOIMHU OCHOBU Mix KyTom 45°.

Po3sp’azanna

D 1. Hexali ocHOBOWO 3aJaHOi mipami-
mu SABC € npAMOKYTHUN TPUKYTHUK ABC
iz mpamum rKyrom C (BC=a, £ ABC=60°).
OckinbKky B 3amaHiil mipamigi Bci 6iuni pebpa
HaXWJIeHi mif piBHUMU KyTaMHu OO0 ILJIOIIIUHU
OCHOBI, TO OCHOBOI0 Bucotu SO mipamimu
€ IIeHTP KOJa, ONKUCAHOTO HABKOJO OCHOBU
nipamigu. IleHTpoM KoJia, OIIKMCAHOTO HABKO-
JIO TIPAMOKYTHOTO TPUKYTHUKA, € cepeluHa

rimoreHnysm, TOMy OcHOBa Bucotu SO —
Touka O — 1e cepeauHa rimoreHysu AB
(puc. 6.9, 8).

2. Ockinpru AO — mpoekIilis O6iuHOro pe-
6pa SA Ha miomuHy ocHOBu ABC, TO KyT
SAO — 1e KyT Mixk O6iunum pedpom SA i mwio-
IUHOI OCHOBU (3a ymMoBoi0 £ SAO =45°).

3. Is mpamorkytHOTO TpUKyTHUKA ABC
OIEPIKYEMO:
_ BC _a
cos LABC cos60°
. 1
Tomi AO=§AB=a.
4. I3 TpAMOKyTHOTO TpUKyTHUKA SAO

(SO — Bucora mipamigu) mMaemo:
SO=A0-tg £/ SAO=a-tg45°=a.
Bidnosiov: a. <

Komenrap

IToGymoBy 300paskKeHHs Imipamimu mgo 1riel
samaui HaBemeHo Ha pwuc. 6.9. Ilorim go-
IMiJIbHO BUKOPHCTOBYBATH CXeMY PO3B’sI3aHHSA
3amay Ha OOUYMCJIeHHs, IIOB’SI3aHUX i3 IIipa-
MimzaMu, HaBelleHYy BHIIIE.

S saB)KIM, Ha IEpPIIOMY eTalri po3B’A3aH-
HSI OOI'PYHTOBYEMO pO3TAIIlyBAaHHS BUCOTU
mipamizu, a Ha APYroMy — pO3TalllyBaHHA
OPOCTOPOBOTO KyTa MiK OPAMOIO 1 IJIOIIH-
HOI0, TOOTO PO3TAIllyBaHHA KyTa MiK GiuHMM
pedpoM i ILJIOIMIMHOIO OCHOBM Iipaminm (mo-
CTaTHBO OOI'PYHTYBATH PO3TAIIlyBaHHA TiJIBKU
ONHOTO KyTa, OCKiJIBKM 3a YMOBOIO BCi BOHU
piBHi). IlomanpliuM erTamoM PO3B’sABaHHA
€ MpOBeIeHHs O00UHCIeHb. SANNCYIOUU Ilei
erall, IIOTPiOHO Ha KOKHOMY KpPOIIi BKasyBa-
TU TPUKYTHUK, €JIeMEeHTH AKOI'0 BU3HAUAEMO,
i AKIIO BiH NPAMOKYTHUH, IOACHUTU YOMY.



Po3gin 1. MHororpaHHMKm

OcHoOBOI0O TIipamigu € poM0 i3 rocTpUM KYyTOM O, BUCOTa MipaMigum J0opiB-

3adaya 2

rpaHi HaxuJieHi IO OCHOBU IIiJy KyTOM @.

Po3sp’azannsa

P Hexaii B ocHoBi mipamigu SABCD (puc. 6.10)
JexuTh pomo ABCD. 3a ymMoBoO0 Bci 6iuni rpani
mipaMigy OJHAKOBO HaXWJEHI OO OCHOBU, TOMY
ocHoBoI0 Bucotu SO mipamizu (SO=H) e Touka
O — meHTpP KoJia, BOMCAHOTO B OCHOBY Hipaminwu,
To0T0 O — TOUKa IMEepeTHHy AiaroHajeil pombOa
(SO Lun. ABCD).

Puc. 6.70

YV nnomuui ABCD mpoBemeMo IEpIeHINKYJIIP
OM 1 BC. 3a TeopeMoOI0 IIPO TPU HEePHEHIUKYJIA-
pu SM 1 BC. Toxi xyr SMO — niHiAHUN KyT
IBOTpPaHHOTO KyTa 3 pebpom BC, a 3a yMOBOIO
£LSMO=¢.

Iz mpsamoryrtHOoro tpukytHuka SMO (SO —
BHCOTa MipaMinu) 3HAXOOWMMO pamiyc KoJa, BIIU-
caHoro B pom6: OM =SOctgo=Hctgo.

Bucora pomb6a mopiBHIOE AiaMeTpy BIHCAHOTO
KoJia, Tomy, akimo BK 1 AD, To

BK =20M =2H ctg¢ (puc. 6.11).
Iz mpamoryrHOoro tpurkytTHuKka ABK wmaemo:

BK 2Hct
AB= 2% _=2HctEe
sin A sino
) , 4H’ctg’
Toxi SABCDzAstanL:'—g(p
S1n o

Vei 6iuni rpani mipaminu HaxumiaeHi 4O OCHOBH
mixg KyToM @, ToMy Iioira 0iuxHoi moBepxHi mipa-
Migu DOPiBHIOE:

S,. _4H’ctg’e

ocH

Giun

cos@ sinoacos@

2 2
Bidnosidv: m <
sinocos

KomenTap

dAK i B momepenuiit 3amaui, Ha mepIIo-
My eTrami posB’A3aHHSA OOIPYHTOBYEMO
posTalTyBaHHS BUCOTH Tipamigm (3Bep-
TAEMO yBary Ha Te, IIo Bci Oiumi rpami
mipaMmigu OJHAKOBO HAXWJEHI O OCHO-
Bu). Ha nppyromy erami oOT'PyHTOBYEMO
po3TalTyBaHHA ITPOCTOPOBOTO KyTa MiK
0iuHOI0O TpaHHIO I OCHOBOIO IIipaminu.
ITIix uac moOymoBu 300paKeHHs Iipamigu
CJin ypaxyBaTHu, IO 300paKeHHAM POM-
0a Mo:ke OyTHU MOBLIBbHUI mapaJjieiorpaMm.

st mo0ymoBu JiHIHOTO KyTa IBOTPaH-
HOTO KyTa 3 pebpom BC MOKHA B ILJIOIIH-
Hi OCHOBM IIipaMifii IPOBECTH 3 OCHOBU
Bucotu — TouKM O mnepneHaukyasp OM
Ha pedbpo BC. IloTiMm mOTPiOHO CIOIYUUTH
oTpuMaHy ToukKy M 3 BepiIuHOIO S i BU-
KOPHCTATH TeopeMy IIPO TPU MEePIeHIUKY-
aapu (ypaxoByrouu, 1o OM — TpoeKIria
moxmuiaoi SM Ha IUIONIUHY OCHOBHU). i
BUKOHAHHS OOUYMCIIOBAIBLHOI YaCTUHU PO3-
B’A3aHHA CIIOYATKY POBTJITHEMO ITPAMOKYT-
HUM TpukyTHUK SOM, i3 AKOrO 3HAUAEMO
karer OM. Ilorim ypaxyemo, IIo Bimpi-
30K OM nmopiBHIOE pajziycy KoJia, BOUCAHOTO
B pom0, a JgiamMeTp KoJia JOPiBHIOE BUCOTL
pomba. [lyis ocTaHHIX OOYMCIEHH 3PYUHO
BUKOPUCTOBYBATH BUHOCHUI PUCYHOK OCHO-
Bu mipamigu — pom0 ABCD (puc. 6.11).

D c

K m

A B

Puc. 6.77

Takosx ciif ypaxysaTu, II[0 Y BUIIAAKY,
KoJim Bci OiuHi rpaHi mipamigu HaxmiaeHi
O OCHOBU Hif KyTOM @, ILIONTYy 6GiuHOI
HOBEepPXHI mmipamMigm MoKHa OOUMCIUTU

S
3a opmyJso0 S =—"-.
cos@




§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUAAX NipaMig,

OcHoBoOIO Tipamigu € piBHOOeApPeHUI TPUKYTHUK 3 OCHOBOIO 6 cM i Giu-
HOI0 CTOpPOHOI0 5 cM. Biumi rpani mipaminwm, 1o micTaTs O6iuHi cTOpO-
HU IIbOTO PiBHOOEAPEHOTO TPUKYTHUKA, MEPIEHAUKYJIAPHI 10 IJIOIIUHUI
OCHOBWH, a TpeTs 6iuHa IpaHb HaXWUJIeHA A0 IJIOIIUHYU OCHOBH IIif KyTom 60°.
3HaliTh BUCOTY Tipaminu.

3adaya 3

PosB’a3annsa Komenrap

D Hexaii y ocuosi mipamigu SABC ie-
JKUTH  piBHOOempeHuit  TpuKyTHUK ABC
(AB=AC=5 cm, BC=6 cMm). 3a yMOBOIO
cymiskHi Oiuni rpani SAB i SAC nepueHpgu-
KYJIAPHI IO IJIOIIMHU OCHOBY, TOMY BHCOTOIO
mipamigu € cmisibHe 6iuHe pebpo IMX TpaHel,
T06TO SA — BHCOTa mipamigu (SA 1 . ABC).
Y maomuui ABC mpoBeneMo IepIeHINuKYJIAP
AM 1 BC.

3a TeopeMOI0 MPO TPU MEPIEHIAUKYJIAPU
SM 1 BC. Otmxe, kyTr SMA — niHifiHU# KyT
IBOTpPaHHOTO KyTa 3 pedopom BC, a 3a yMOBOIO

/ SMA =60°.

Iz mpamokyrHOro TpukyTHuUKa AMC
(AM — Bucora, wMefmiama # OicekTpuca
piBHOOenpeHoro TpukyTHUKa ABC, TomMy

CM=%BC=3 CM) Ma€eMo:

AM =~ AC? —-CM? =5*-32 =4 (cm).

Iz nOpsamMoxyTHOro TpPUKYTHHUKa SAM

(SA Lnn. ABC) ozepskyemo:
SA=AM tg60°=43 (cm).
Bidnosidv: 443 cm. <

3anumaHHg

Puc. 6.72

Sk 3BUUaiiHO, Ha IEPIIOMY eTalli pPos3B’s-
3aHHS OOI'PYHTOBYEMO PO3TAIITYBAHHSA BUCOTU
mipamigu (y meprry uepry BUKOPHUCTOBYEMO
omopHi (QaxTu, HaBemeHi B Tabaumi 5). Ha
IPYyroMy eTami OoOI'PYHTOBYEMO pO3TaIlyBaH-
HSA IIPOCTOPOBOTO KyTa MisK OiuHOIO T'paHHIO
I OCHOBOIO ITipamMimu.

Hna mobymoBm JiHIHOTO KyTa JABOTPaH-
HOro Kyra 3 pedopom BC MOKHA B ILJIOIIUHI
OCHOBHU IIipaMifii TPOBECTM 3 OCHOBU BHUCO-
™ nepneusukyasap AM na peopo BC. Ilo-
TiM TOTPiOHO CIIOJNIYUYUTU OTPUMAHYy TOUKYy M
i3 BepiuHOIO S i BUKOPUCTOBYBATU TEOPEMY
PO TPU IMEePHeHAMKYIApU (YPaxoBYIOUU, IO
AM — upoexiiisg moxwmioi SM Ha ILIOIIUHY
OCHOBH).

1. VramxirTh posTanryBaHHA OCHOBU BHCOTH IipaMimu, SKIIO:

1) yci 6iuni pebpa mipamiam piBHi 460 OAHAKOBO HAXWJIEHI 4O MJIOITUHA
OCHOBU;

2) yci 6iuni rpaHi mipamigu ogHAKOBO HAaXWJIEHi:

a) 10 OCHOBU, 0¥) MO IIJIOIIUHU OCHOBW;

3) TinpKu ABi cymiskHi 6iunHi rpani mipamigu (abo moxwusoi mpusMuU) of-
HAKOBO HaxXWJIeHi IO OCHOBU abo cIijbHe OiuHe pPedpo IIUX rpaHen
YTBOPIOE PiBHI KyTW i3 CyMiKHMMU 3 HUM CTOPOHAMU OCHOB;

4) TinpKu omHa OiyHA T'paHb HipaMigu NMEepUeHAUKYJApPHA OO IJIOIMHU
OCHOBU;
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Bnpabu

5) nBi cymiskui Oiumi rpami mipamigu IepHeHAWMKYJIAPHI O MJIOIIUHUI

OCHOBHU;

6) aBi HecyMmikHI OiuHi rpaHi mipamigy mepHmeHAUKYIAPHI 40 IJIOIUHU

OCHOBHU.

15 KOMKHOTO BUIIAJKY MOOYAyiTe 300pasKeHHs BiAMOBiAHOI mipamiau,
B OCHOBi SIKOI JIEJKUTh PiBHOOEAPEHUI NMPAMOKYTHUN TPUKYTHUK.

2.% OOGr'pyHTyliTe pO3TAIyBAaHHS BUCOTH IJs KOXKHOIO 3 BHUIAIKiB, 3a3Ha-
yeHUX y TyHKTiI 1, copmysioiiTe i noBemiTh oOepHEeHE TBEPIKEHHS.

6.1.°

6.2.

6.3.°

6.4.

6.5.°

6.6.

6.7.

6.8.

6.9.

6.10.

OcHoBa mipamigu — IpPAMOKYTHHUK 3i cropornamu 6 c¢cm i 8 cm. Koxkue
Oiume pebpo mipamizu gopisHioe 13 cm. 3HAWAITH BUCOTY Hipamimu.

OcHoBa mipamigum — piBHOOeApPeHUI TPUKYTHUK 3 OCHOBOIO 6 i Buco-
Tor0 9; yci Giumi pebpa mipamimm mopiBHIOIOTH 13. S3HAWAITH BUCOTY
mipamigu.

B ocuoOBi mipamigm JeXuUTh TPAMOKYTHUN TPUKYTHHUK i3 rimoTeHy-
3010 ¢. KoxxHe Giune peOpo yTBOPIOE 3 ILIOIMHOK OCHOBMU KyT P.
3HaWAiTE BUCOTY Tipamigm.

OcHoBa mipamigm — piBHOOeApPeHUN TPUKYTHUK 3 OiUYHOIO CTOPO-
HOIO @ i KyToM TIpu OCHOBI 0. ¥Yci 6iuni pebpa mipamigm yTBOPOIOTH
3 iI BucoTo0 KyT (. S3HAUAITH BUCOTY mipaminm.

3HaiAiTh oIy O0iuHOI MOBEpPXHI mipamigm, SKIIO ILIOIA il OCHOBU
IOpiBHIOE @), a JBOTPAHHI KyTWU IPU OCHOBI — @.

OcHoBa mipaMmigu — TPpUKYTHUK 3i cropoHamu 13 cm, 14 cm i 15 cwm.
Biume pebpo, mpoTuUJeKHe cepemHiil 3a JOBXKUHOIO CTOPOHI OCHOBI,
MMepIeHAUKYJIAPHEe A0 IJIOININHN OCHOBU ¥ mopiBHioe 16 cMm. 3HAAiTH
IJIONTY TIOBHOI MOBEpPXHi mipaminm.

OCHOBOO YOTHUPUKYTHOI Imipamigu € pom0, a Bci 6iuni pebpa mipamignm
piBHi. [loBeniTh, m1o I mipamifa € TPaBUJILHOIO.

B ocHOBi mipamigu JeXuTh TPUKYTHUK 31 cTopoHamu 5, 6 i 7. Yci
Oiuni pebpa mipaminm piBHI MizK co6010, i KOJKHE 3 HUX YTBOPIOE 3 BU-
cotoro mipamizu Kyt 60°. 3HaiigiTe OiuHe pedpo mipamimm.

OcuoBa mipamizu — piBHOGexpenuit Tpukytauxk ABC (AB=BC)
i3 Kyrom A, mio mopiBHIOe o.. Bucora mipamigu mIpoxoauTh uepes
IEeHTP KoJia, BIIMCAHOTO B OCHOBY, i JMOpPiBHIOE OiuHili CTOPOHI TpuU-
KYTHHKaA OCHOBH. 3HAWAITh KyT HaxXWJy OIiYHMX TpaHel mipamizu
IO OCHOBU.

B ocuosi mipaminu MABCD nexurs pom0 ABCD i3 pgiaromaJs-

mu AC=6, BD=8, a Bci 6iuni rpaHi yTBOpPIOIOTH 3 OCHOBOIO KyTHU

mo 45°. 3uaigiTe:

1) Bucory mipamigu;

2) Bigcraub Bim BepmuHU M 10 pebpa OCHOBU;

3%*) Bimcraub Bim BepiuHu A no miaomuuau MBD;

4) oy mepepisy, IO IPOXOAUTH ueped pedbpo AD i Touky mepe-
TuHy Mexnian rpani MCB.
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6.11.

6.12.°

6.13.*

6.14.*

6.15.*

6.16.*

6.17.*

6.18.

6.19.

6.20.*

6.21.

6.22.

6.23.

OcHoBa mipamigu — piBHOOeApeHUIl TPUKYTHUK 3 OCHOBOIO 12 i 6iu-

YTBOPIOIOTH 3 OCHOBOIO ABOTPaHHI KyTu 1mo 45°.

OcHoBa mipamigm — NOPAMOKYTHUN TPUKYTHUK i3 KarteramMu 6 cm
i 8 cm. VYci gBorpaHHI KyTu IIpu OCHOBI mipamizm mopiBHIOIOTE 60°.
3HaWAITHE BUCOTY MIipaminm.

OcHoBoOO TipaMiau € TPUKYTHUK 3i cropoHamu 13, 14, 15. KyT mixk mro-
IITUHOIO OCHOBU ¥ IIJIOIIIMHOIO KOYKHOI 3 OiuHMX rpaHeil mopiBuioe 30°.
PosriaabTe 4OTHMPU MOMKJIMBI BUMIAAKU PO3TAIIYBAaHHSA OCHOBU BUCOTU
mipamMigu i AJd KOMKHOIO 3 HUX 3HAWAITHL BUCOTY IIipaminu.

OcHoBoro mipaminm € Tparmeriia 3 ocuoBamu 2 i 10 i Bucororo 4. Yci
O0iumi peOpa mipaMigm HaxmJeHi OO MJIOIWHYN OCHOBU IIig KyToM 45°.
3uailigiTe O0iume pebpo ¥ BuCOTy mipamigm.

OcHOBOIO TIipaMingu € Tpamellid, mapaJieJbHI CTOPOHUW AKOI JOpPiBHIO-
IoTb 6 cMm i 8 cm, a Bucora — 7 cMm. KosxkHe OiuHe pebpo mipamimm
nopiBuioe 13 cm. 3HaWAITH BUCOTY mipamigm.

OcuoBoto mipamigu MABCD e tpanenia ABCD i3 nmpamum KyTom A
1 ocaoBamu BC =3, AD=6. Ko:xHa OiuHa rpanb ImipaMmigu yTBOPIOE
3 ii Bucororo KyT 60°. 3HaiigiTh BUCOTY IIipaminu.

Biuni rpani TpUKyTHOI IipaMiau yTBOPIOIOTH 3 OCHOBOIO PiBHiI KyTH,
a mepuMeTp ocHOBHU mgopiBHioe 60 cm. [IBa 6iunHi pebpa mipamigu mo-
piBHIOOTL 15 cM i 20 cm i yTBOpPIOIOTH IpAMUN KyT. SHAUAITH IO-
BJKHHY TPeThoro 0iuHoro pebpa.

OcHoBa mipamigu — piBHOOeApeHMWH TPUKYTHUK 3i cTroponamu 40 cwm,
25 cm i 25 cm. Ii BucoTa IPOXOAUTE Yepes3 BePIIUHY KYTa, IPOTUIEIK-
HOTO cTOpoHi 3aBmoB:KKU 40 cm, i mopiBHIOE 8 cM. 3HAUAITH TJIOIITY
O6iunoi moBepxHi mipaminu.

OcHOBOIO mipaMigu € MpaBUJALHUN TPUKYTHUK. OgHa 3 OiuHUX rpaHei
mipaMiu mepueHAWKYJIApPHA A0 IJIONWHYW ii ocHOBHM, a ABi iHmi Ha-
xuJjeHi mo Hel mig kyToMm o. SIK HaxwmjaeHi M0 MJIOIIMHU OCHOBU OiuHi
peopa?

B ocHoBi mipamiau jeXuTh piBHOOEAPEHUN TPAMOKYTHUN TPUKYTHUK
i3 xarerom 2. OpHa 6GiuHA TpaHb HmipaMiau € piBHOGEIPEHUM IMIPIMO-
KYTHUM TPUKYTHUKOM i IepHIeHAWKYJApHA OO IJIOIIMUHU OCHOBH.
fAxux 3HaueHb MOKe HaOyBaTu BHcoTa mipamimm?

B ocmoBi mipamigm JeXuTh piBHOOEApPEHUI TPUKYTHUK, ABI cTOpPO-
HU SKOTO MOPiBHIOIOTH b, a KyT Mk HuMH — o. [Bi 6iuHi rpani
mipaMiy mepneHAUKYJAPHI A0 TJIONMHW OCHOBU, a TPETA YTBOPIOE
3 IJIOIIWHOK OCHOBM KyT [. fIKMX 3HaueHb MOKe HaOyBaTH BHCOTA
mipamigu?

B ocHoBi mipaminu Jse:xuth poM0 3i cropoHo a i Kyrom 60°. OmHa
3 OiuHMX rpaHel mipaMigu meprIeHAUKYJIAPHA A0 ILIOMIMHU ii OCHO-
BU, a IBi cycigHi 3 Hel rpaHi yTBOPIOIOTH i3 OCHOBOIO KyTH 1m0 45°.
3HalAiTh BUCOTY IIipamingm.

B ocuoBi mipamigm sexuTh KBagpaT 3i CTOPOHOIO a. [IBOTpaHHUN KyT
Ipu OJHOMY 3 pedep OCHOBM HipaMigu MpPsAMUIi, a OBOTPAHHI KyTU
mpu cycifiHix i3 HMM peGpax OCHOBHU [OPIiBHIOIOTH O i . 3HaaiTh
BUCOTY IIipaminm.
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6.24.* B ocuoBi mipamigm nexuTh piBHOOEIPEHUH TPUKYTHHUK, IBi CTOPOHH

6.25.°

6.26.

6.27.

6.28.

6.29.

6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

AKOr0 JOPiBHIOIOTH b, a KyT MiK HuMHU OOpiBHIOE O. OmHa 3 GiuHMX
TpaHel Imipamiam ImeprueHINKYJIIpHA I0 IJIOINIMHU OCHOBU, a ABI iHIITi
O0iuHi rpadi yTBOPIOIOTH 3 OCHOBOIO OBOTPAHHI KYyTH, IO JOPiBHIO-
otk . Axux sHaueHb Moke Ha0yBaTw BUcoTa mipamigu?

B ocHoBi mipamiau jgexuth mapasesorpam. IIBi 6iuni rpani mipamigu
MepIeHAUKYJIAPHI 10 OCHOBH, a JOBXKKMHA MEHIIIOro 0OiuHoro pedpa mo-
piBHIOE a. 3HAWAITH BUCOTY Iipamingu.

B ocuoBi mipamizu MABCD nexutb pom06 ABCD 3i cropomoio 2
i kyrom 60°. IIBi GiunHi rpaHi mipamMigu TmepHeHIWKYJIAPHI OO ILIO-
IIUHY OCHOBHU, a Ii OinbIre OiuHe pedpPo yTBOPIOE 3 OCHOBOIO KyT 60°.
3HaNAiTE BUCOTY Hipaminm.

B ocumoBi mipamizu MABCD nexurts Ttpameria ABCD, y dAKik
AB=BC=CD=1 i AD=2. T'pari MAB i MCD uepneHIUKYJSIPHi
IO ILJIOIMHYU OCHOBU, a ABOTPaHHUII KyT mIpu pebpi AD mopiBHioe 30°.
3HaWAiTHF BUCOTY Hipaminm.

OcHoBa mmipamigm — NOpaBUJBHHUI TPUKYTHUK 3i cropomoio a. Oxma
3 OiuHMX TrpaHell MepHmeHAWKYJISPHA M0 IJIOIUHU OCHOBU i € piBHO-
OeIpeHUM TPUKYTHUKOM 3 OCHOBOIO 1,2a. 3HAAiTh BUCOTY Hipamigm.

OcHoBoM0O mipamigu € pom6 i3 roctpum KyToMm o. OmHa 3 OiUHEUX Tpa-
Hell € PIiBHOCTOPOHHIM TPUKYTHUKOM i IEPIEeHAUKYJAAPHA 0 ILJIO-
MIMHNA OCHOBU. SHAWMITL BEJUUMHU IBOTPAHHUX KYTiB IIpu pedpax
OCHOBU IIipaminm.

OcHoBa mipamMigu — OPAMOKYTHUU TPUKYTHUK i3 roctpuM KyTom 60°.
Biuma rpaHpb, M0 MiCTUTH TiIIOTeHY3y TPUKYTHUKA, IEPIEHIUKY-
JISTpHA IO IIJIOIIWMHU OCHOBU, & JBi iHII yTBOPIOIOTH 3 OCHOBOIO KYTH
mo 45°. Bucora mipamigu mopiBHioe 8. 3HaAiTH IJIOIINY OCHOBU
mipamigu.

OcuoBa mipamigm — piBHOOeapeHUn TPUKYTHUK ABC, y AKOMY
AB=BC=13, BC=10. Peopa MC i MA HaxuJeHi 0O ILJIOIIUHU OCHO-
Bu mim Kyrom 45°, a rpanb MBA mepueHAUKYJApPHA OO0 ILJIOIUHU
OCHOBU IIipamigu. 3HaAWIITh BUCOTY IIipamMimm.

VYci 6iuni pebpa TpuryTHOI mipamigu MABC yTBOPIOIOTH i3 BucoToo MK
KyTHU, 10 popiBHiOIOTE O; AB=a, BC=2a. I'paub MAC nepueHau-
KyJspHA 0 IJIOIIUHY OCHOBU. 3HAHAITh: 1) IJIOITY OCHOBU HipaMinu;
2) Bucory mipamigm.

OcuoBa mipamigm — KBagpaT 3i cropoHoio a. IIBi 6iumi rpani mep-
HNeHAUKYJIAPHI OO IIJIOINIMHKM OCHOBHU, a ABi iHIII yTBOPIOIOTH i3 HEIO
Kyt 60°. 3HalgiTh BUCOTY IIipaminu.

OcuoBa mipamigu — pom6 3i cropoHor a i Tynum kKyrom 120°. IIBi
OiuHi rpaHi MepHeHAUKYJIAPHL J0 IJIOINIMHN OCHOBM, a ABi immIi yTBO-
proioTh i3 Hero Kytu 60°. 3HaiigiTe Bucory mipamigu (posriigaHbTE BCi
MOJKJIMBI BUIAIKM).

OcHOBOI0O mipamigu € Tparmelis 3i cropoHamu a, a, a i 2a. IIBi 6iuni
TpaHi MepHIeHANKYJAPHLI A0 IJOIUMHU OCHOBM, a OJHA 3 ABOX iHIIIHUX
YTBOpPIOE 3 Hero KyT 45°. 3HaiiniTh BucoTy mipaminu (posriadaHbTe BCi
MOJKJIMBI BUIIaIKM).



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUAAX NipaMig,

6.36.*

6.37.

6.38.

6.39.

6.40.*

6.41.

6.42.

6.43.*

6.44.

6.45.

6.46.

Y rerpaenpa ABCD pe6pa AB, AC i AD popiBHIOIOTH 3, 4 i 5 Bix-
MOBiHO, a BCi MJIOCKI KyTu mnpu BepinuHi A — mupami. 3HaWAiTh
BeJIMYNHY OBOTPAHHOTO KyTa HPU KOYKHOMY pebpi mipamimu.

OcHoBa mipamMigu — TPaBUIbLHUN IMECTUKYTHUK 31 CTOPOHOIO a. 3HATi-
IiTh MOBXKUHU BCixX OiuHMX pebep mipamigu, AKINO ABi Hecycigui 6iumi
TpaHi MEePHeHAWKYJSPHI I0 MIJIONIMHW OCHOBM, a BMCOTa Iipamimu
IOPiBHIOE IOJBOEHOMY JiaMeTpy KoOJia, BIMCAHOTO B OCHOBY.

Y TpuryTHi mipamigzi mumoOixkHI pebpa momapHo piBHI MiXK coboro.
3HAWAITh CyMy IJIOCKUX KYTiB IpW BePIIWHI mipamimn.

OcnoBa mipamigu — kBaapar ABCD 3i croponoio a. Biuni peopa M B

i MA piBHIi Mix co00f0, IBOrpaHHUUN KyT npu pebpi AD mopiBHIOE O,

a mpu pe6pi DC — B (B<0<90°). Buaiinits:

1) Bucory mipaminu;

2) KyT Haxujay Oijpmioro 6iuHOro pedpa MO ILJIONIMHM OCHOBU IIipa-
Minu.

OcnoBa mipamigu MABCD — pom6 ABCD i3 roctpum kytom BCD,
mio mopiBHioe 60°, i Bucoroio 12. Bepmmua M piBHOBigmadeHa Bif
npavmux AD, BC i Bixg Bepmuma B i C. 3maiigiTh HOBXKUHHN OiUHHX
pebep, SKIO BHcOTa IIipamigu mopiBHioe 1.

IlenTp oxmiei 3 rpaHeil Kyba i1 cepefUHU CTOPiH HIPOTHUJIEIKHOI I'paHi
€ BepIIUHAMU mipamMigu. SHAWAITh IOy OiUuHOI MOBEepPXHI Imipaminu,
AKIO pebpo Kyba MOpiBHIOE a.

OcHoBa mipamign — OPAMOKYTHUK, AiaroHaJb AKOr'0 JOPiBHIOE 8 cM.
IInomuuay gBOX OiUuHUX IpaHell MEePIEeHINKYJISIPHL J0 MJIOIIUHN OCHO-
BU, a OBi iHmIi Giuni rpami yTBOpiOOTH i3 ocHOBOIO KyTm 30° i 45°.
3HaWAITh IJIOIIY IMOBHOI IOBEPXHI mipamimu.

IBa 6iuHi pebpa TpuKyTHOI mipaminm mopiBHioloT, 25 cm i 30 cwm,
a CTOpOHA OCHOBH, IO CIOJyYae Ix, gopiBHIOE 25 cMm. 3HaAUAITH
iHIITI CTOPOHM OCHOBHU, AKIIO ILJIOINA 0iuHOI HMOBepxHi mipamizm mo-
piBuioe 840 cm? i Bucora mipamigu IpPOXOAWTH Yepe3 IEHTP KoJia,
BIIICAHOTO B OCHOBY ITipaMinm.

OcuoBoro mipamiau € pom6 i3 roctpum kytoMm 30°. KoxxkHuii gBorpas-
HUU KYT IIPU OCHOBI mipamigm mopiBHIoe 60°. 3HAUAITH MJIONTY ITOBHOL
MOBEPXHI Imipaminm, sKIIo ii BucoTa mopiBHIoe H.

OcHoBa mipaMigu — NOpPaBUILHUNA TPUKYTHUK 3i CTOPOHOIO a; OXHA
3 OiuHMX TrpaHell mipamMigm — TakKoX PIBHOCTOPOHHIN TPUKYTHUK
i mepumeHAMKYJISAPHA OO0 ILIOIIMHKA OCHOBU. SHAMAITH mioily OiuHOi
TOBEPXHi ITiel mipamigu.

BuaBiTb CBOIO KOMMETEHTHIiCTb

CKinbKM KBaJpaTHUX METPIiB MApyCUHU BUTPATUIN HA BUTOTOBJIEHHSA
HaMeTy, 10 Mae (POopMy IIPaBUJIBHOI YOTMPUKYTHOI mipamigu (6es
OCHOBH), SAKIIO CTOPOHA iI ocHOBU mopiBHIOE 4,8 M, a Bucora — 3,2 m?

(Ha mBu # o0pisky Burpaueno 4 % Bim saraabHOI KiJbKOCTI mapy-
CUHHU).




MAPAJIEJIbHI MEPEPI3U MIPAMIAN. 3PI3AHA MIPAMIAA
Tabauus 6

3pizaHa nipamiga

OsHaueHHA 3pisaHol mipamigu

Axmo sagano nmipaminy SABC i nposeseHo miaomuny A,B,C,
mapaJjieJIbHy OCHOBi Iripaminu (IIJI.AlBICIHIIJI.ABC), TO 1A
IUIOIUHA BigTHHAae Bijg s3azaHol mipamizm mipaminy SA;B;C;,

ABCA,B,C,

SA A B
mozibry 3amaniil (i3 koedimierrom moxibHoCcTi k= —1 =11,
v ( ke SA AB )
Iamy wacTtmHy B3amaHol mipamMigzm —  MHOTOTPaHHUK

— Ha3WBAaIOTH 3Pi3aHOI0 Imipamimoro.

ITapanensni rpani ABC i A;B;C; — OCHOBH.
Tpanenii ABB;A,;,BCC,B;, ACC;A; — 6iuni rpasi.

Bucororo 3pizaHoi mipaminum HasuBaeThbCA MNEePIEHIUKYJIAD,
IPOBEeIEHUN i3 OyAb-sIKO0I TOUKM OJHi€el OCHOBU Ha iHIIY OCHOBY.

A0 Luon. ABC, toni AjO=H — Bucora.

MOACHEHHA 1 OBI'PYHTYBAHHH

Teopema 7.1. IlmomuHa, 10 IMepeTUHAE
mipamimy # mapaJieabHa 1i OCHOBi, Bif-
THHA€E MOAIOHY mipaminy.

® Hexait S — Bepmuna mipamigum, A —
BepIINHA OCHOBH II A; — TOYKA IEpPeTHHY
ciunol muomuuu 3 O6iuHuM pebpom SA (muB.
PUCYHOK y BepxHi#il uwactmHi Tabawuri). 3a-
CTOCYEMO [0 TipaMigu IIepeTBOPEHHS T'OMO-
TeTii 3 meuTpoM S i KoedilieuTomM romore-

SA
Tii B=—2

VY pesyabraTi Takoi romorerii

IJIOIIIMHA OCHOBHU IIEPEXOJHUTHh Yy IIapaJiebHy
IIOIIUHY, IO IPOXOAUTH Uepe3 TOUKY A,
TOOTO B CiUuHYy IJIOIIWHY, a OTXKe, ycs IHipa-
Mifla TIepexXOoauTh y BEPXHIO i 4acTWHY, IO
BigTuHaeThCA Iieo ImaommHO0. OCKiIbKHU
TOMOTETiA € MePeTBOPeHHAM IIOAiOHOCTi, TO

YyacTUHA IIipaMinu, 1o BiATUHAETHCA, € Iipa-
Mizoro, moxiOHOIO 3amanii. O

3a3HaumMo, 110 B MONiOHUX (irypax Ko-
edimierT moxibHOCTI MOpPiBHIOE BiTHOIIIEHHIO
Oyab-AKUX BigmoBimHUX Binpiskis. Tomy pos-
TIAHYTUR y JoBedeHHI KoedimieHT moai6HOC-
Ti (romoreTii) JOPiBHIOE TAKOYK BiTHOIIIEHHIO
ITOBXKWH BiJIIOBiIHMX CTOPiH OCHOB IIipamif
a00 BiTHOIIIEHHIO HOBYKUH BiJIOBiTHUX BUCOT
mipaming Toimo.

3a Teopemor 7.1 ITOIIMHA, IO IIapa-
JieJIbHA TIJIOIIWHI OCHOBU IIipaMinu i mmepeTu-
Hae Ii Oiuni pebpa, BigTMHAE Binm Hel momibHY
nipaminy. IHInma yacTmHa — MHOIOTPAHHUK,
AKUN HaBUBAETHCS 3Pi3aHO00 nipamidor (ous.
PUCYHOK V HIMXKHIA uvacTtuui Tabaumi 6
i pue. 7.1).



§ 7. TlapanenbHi nepepi3u nipamign. 3pisaHa nipamiga

Puc. 7.7

I'paumi 3pisamoi mipamizm, 110 JeKaTh
y TapajieTbHUX IIJIOIIWHAX, Ha3UBAIOTHCA
OCHOBaMWM; iHIINI TpaHi HA3WBAIOTHCA OiUHU-
Mmu epansamu. Pebpa 3pisanoi mipamigwm, 1o
He JIeKaTh y ILJIOIIUHAX OCHOB, HA3MBAIOTHCH
oiunumu pebpamu. OcHOBU 3pisaHol mipamign
€ noniouumMu (06isbIITe TOTO, TOMOTETUYHUMU)
MHOTOKYTHUKaMM, O1UHi rpaHi — TpameriaMmu.

Bucomoro 3pisarnol nipamiou Ha3MBAETHCS
MepIeHAUKYJIAD, IIPOBEJeHui i3 Oyab-aAKol
TOYKHU OJHi€l OCHOBU Ha iHIITy OCHOBY (Harazma-
€MO, IITO OTO MOBXKMHA JTOPiBHIOE BificTaHi MiK
napaJjieIbHUMUA OCHOBaMU 3pisaHol mipamimum).

Bingpisok, mIo cmosiyuae naBi BepIIMHU
3pisaHoi mipamigu, SKi He HajJge)XaThb OO OJ-
Hiel rpaHi, HasuBaeTheA 0iA20HANLI0 3Pi3AHOL
nipamiou.

byaiBna MyHiumnanitety M. Tpiect, ITania

i

Sxmo 3pisama mipamiza oTpmMmaHa
i3 mpaBuJIbHOI IHipamizu, TO BOHA Ha3uBa-
€TbCSA NPABUJLLHONW 3Pi3aHO0I nipamidorn, BU-
cora OiuHOI rpaHi HaA3WUBAETHCA ANOPEMOI0
npasuabHoi 3pizanol nipamidu, a IpaMa, IIo
MiCTUTh BHUCOTY IIipaMiau, sKa HOPOXOIUTH
yepe3 ILEHTPU OCHOB, — 6ICCI0 NPABUJbHOL
3pizanoi nipamiou.

OcHoBaMM MTpaBUJLHOI 3pisaHoi mmipa-
Miy € TOomiOHI MpaBUJIBbHI MHOTOKYTHHMKMH.
VYci 6iuni rpani mpaBuabHOI 3pisanHoi mipa-
Migy — piBHI piBHOOIUHI Tpamemii.

3pizana mipamiza IIIUPOKO BUKOPUCTOBY-
€ThCS B TeXHiIi # apxitekTypi. Hanpurmaan,
KJIaBiaTypy KOMII'IOTepa YacTO BUTOTOBJIA-
I0Tb B ()OpMi 3pi3aHUX YOTUPUKYTHUX IHipa-
Mifn, a imomi ¥ OymiBaaM Ta ixHIM (pparmen-
TaM HaJalTh TaKy K (GopMmy.

Mipamiga KynbkaHa, Mekcuka
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MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

Biune pebpo mipamigm posmijmiaym Ha TPU PiBHI yacTHMHHN I uepes3 TOUYKU
IOy IIPOBeJH ILIOIUHY, IapajiesbHi ocHOBi (puc. 7.2). Ilaoma ocHO-

Bu gopiBHIoe 900 cm?. SHalifiTe Mol mepepisis.

Pozp’azannga

P Orpumani mnepepisu mnozxi6mHi
ocHOBaM Iripamizu 3 KoedimieH-
TaMM IOAiOHOCTL

sA, 1

84, 2
sA 3

sS4 3

1 2

BigHomieHHs 1LIOIN TOHiOHUX
(diryp mopiBHIOE KBazapary Koedi-
mienra moxidbmocti. Tomy BimHO-
IIeHHs TIJIONT IIepepisiB a0 IJIoIL
OCHOB Tipamiau JTOpPiBHIOIOTH

(-5 )+

Orxke, miomri mepepisiB mopiB-
HIOIOTD:

KomenTap

Kosxua 3 mrolnmuH, mapaJieJJbHHX OCHOBi, 3a Teope-
Mmoo 7.1 BimTuHae Bin 3amaHoi mipaminu momibHy it mipa-

1 Miny (3 KoedimienTom momiOHOCTi, IITO MOPiBHIOE BigHO-

900- ' 100 (cm?)

IIeHHI0 OyAb-IKUX BiATIOBiIHUX eJIeMeHTiB ITUX ITipamin,

TOOTO Koe(ilieHT momibHOCTI JOPiBHIOE BiTHOIIIEHHIO Bif-

i 900%:400 (cm2).

Biodnosidvs: 100 cm? i 400 cm?.

moBigHUX OiuHMX pedep, a00 BUCOT mipamin, abo Bigmosiz-
HUX CTOPiH OoCHOBU mipamin Tomro). I3 moxi6HOCTI ipamin
OIIePI;KYEMO, IO IX OCHOBU TeK MOAi0Hi 3 TUM caMHUM KO-

4 edimierTom momioHOCTI (a BiAHOIIIEHHS IO IMOAIOHMX
(¢iryp mopiBHIOE KBaApary KoediiieHTa momiOoHOCTi).

3adaua 2

Pozs’azanuga

P Biumi rpami spisamoi mipamizu — piBmi

piBHOOIUHI Tpamelril 3 BepXHLOIO OCHOBOIO @,

HIKHBOIO OCHOBOIO b i BucoToio (amodemoro) I.
+b

-l

Tomy muromia ofgHiel rpaHi ZOPiBHIOE

ILnoma Bcix rpaneii, To6TO IjI0INA OiUHOI mO-
BepXHi, DOpPiBHIOE:

a+b an+bn
n- = -l B
2 2
Ie n — YHCJO BEePIINH OCHOBHU IIipaMinm;

an i bn — mepuMeTpHu OCHOB mipamigm. <]

HoBeniTs, 1o miaoma O0iyHOI MOBEpPXHI MPaBUIBHOI 3pi3aHOl mipamimn
OPiBHIOE MOOYTKY MiBCyMH IepHMMeTPiB OCHOB Ha amodemy.

KomenTap

Ilnoma O6iyHOi TOBEpPXHI NPaABUJIBLHOL
n-KyTHOI 3pisaHoi mmipamimu mopiBHIOE cymi
IJIONT n piBHUX OiYHMX TpaHel, KOKHA
3 AKUX € piBHOOIuHOIO Tpamerieio. Tomy masa
3HAXOMKEHHS IIJIOIi 6iuHOI moBepXHi MOKHA
3HAWTHU MJIOINY OAHiel O6iuHoi rpaHi i mMOMHO-
JKUTHU pe3yJabTaT Ha n.
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3adaua 3

HOTrO mepepisy. HoBemiTs, 1110

Po3B’a3zanna

P Hexail miomia MeHIIIOI OCHOBH
3pizaHol mipamizm gopiBHIOE @,
a mioma 6inbmol — @, . 3a o3Ha-
YeHHAM 3pizaHa mipamiza € uac-
THUHOIO IIOBHOI IIipamMigu 3 BepIIu-
HoIo S i Bucoroo SO, (puc. 7.3).
ITosHauuMO TOUKU IMEPeTUHY BU-
COTH: 3 MEHIIIOI0 OCHOBOIO 3Pi-
3aHoi mipamizu — wuepes O,
a i3 ciuHOIO ILJIOIIMHOIO — ue-
pes O. Tomi 0,0, BHCOTAa
3pisaHoi Iipaminm, a 3a yMOBOIO
0,0=00,. Taxro:x I03HAUYUMO
SO, =H, 0,0=00,=h.
YpaxoByemo, 110 CiuHi maomim-
HU, mapaJiejbHi ocHoBi ABC moB-
HOI mipamimu, BiATHMHAIOTH Big Hei
nomibHi mipamigu, y AKHUX BigHO-
IIIeHHs IIJIOI] OCHOB MOPiBHIOIOTH:

2 2
&z(ﬂ;zh) =(1+2_h) W
Q, H H

2 2
S )
@, H H

Iz piBmocTi (1) omep:xkyemo:

QL 119 (3
| H
a 3 piBmocti (2) maemo:
h_|Q -1. 4)
H Q,
ITircraBiaoun 3 piBHOCTI (4)
h ..
3HAUEeHHA Tl y piBHicTs (3),
OJIEPIKYEMO:
D _q.9 [ 4.

Q, Q@

IInomi ocHOB 3pizaHol mipamizu AOpiBHIOOTL @ I Q,. Uepes cepenuny
BHCOTH IIPOBEJEHO IJIOIINHY, HapajejbHy OCHOBi, @ — MJoIa oTpUMa-

KomenTap

C
Puc. 7.3

SIKmI0 mOMOBHUTHU 3pisaHy IIipamimy mo ITOBHOI, TO
MOJKHa CKODPUWCTATUCS BJIACTUBICTIO, HaBEJEHOIO B TEO-
pemi 7.1: naowurna, wo nepemunac nipamioy i napa-
JenbHa il ocHo8i, si0munae nodiony nipamidy (a Tomy
M oCHOBU IuX Iipamin momiomi).

Hani caip mpuragatu, 1Mo BiJHOIIIEHHS IIJIOIN] ITOMi0-
HUX (iryp mopiBHIOE KBaapaTy KoedilieHTa momibHOCTL
(AKu# OOPiBHIOE BiAHOINEHHIO OYyAb-AKUX BiAMMOBITHUX
BiZIpiBKiB, HAIPUKJIAA, BiHOIIIEHHIO BiIIIOBIiIHMUX BUCOT
mipamin).

Taxkosx 3pyYHO BUKOPHUCTOBYBATH BBEJIEHHS HEBinO-
MHUX Bifipi3KiB, ITO3HAUMBIIM BUCOTY HAWMEHIIIOI ITOBHOI
mipamigu depes H, a IIOJIOBUHY BUWCOTHU 3aJaHOI 3pisa-
HOI mipamigm — uyepes h. Iyia omepskaHHA TOTPiOHOTO
CIIiBBiIHOIIIEHHA IOIiIBPHO 3 OTPHMMAaHUX PiBHOCTEH BU-

minuTtu BimHOIIeHHA — (MOAIMUBINU BUpPA3 y AYsKKaxX
H

y piBHOcTsiXx 1 i 2 mounenno ma H). HaBememo KinbKa
3ayBa)KeHb II[OA0 IOOYI0BU 300pasKeHHsA OO0 3amadi.

OcKiJbKY HaBeleHi BUINle MipKyBaHHS He 3ajieKaTb
Bixg opmu ocHoOB mipamiz (a moB’sAsaHi TiAbKU 3 IxHiMU
BHCOTaMM), TO HA PHUCYHKY MOKHA 300pasuTU TPUKYT-
HY mipaminy. 3asHaummo, IO ILJIOIIMWHYW OCHOB 3pisaHoi
mipamigu mapaJiesibHi, a 3a YMOBOIO CiuHAa ILJIOIIMHA Ta-
KOJK M mapaJiesibHa, TOMY IPAMi TEPETUHY MUX IJIOIITUH
i3 KOKHOIO OiUHOI0 I'paHHIO ITapaJeJsbHi.




Po3gin 1. MHororpaHHMKm

3Bincu ¥ pesyabTaTi mapajieIbHOTO IPOEKTYBAHHS ITapaJielb-
HicTb IpaMux 30epiraerbcsa, TOMY Ha PUCYHKY 7.3 Bimmo-
V@2 =@ "'2\/6—2 Q .

BigHi nmpawmi napanensHi (Hanpukaan, A,C, || AC| A,C;).
\/— \/— Taxoxx B30epiraerbcsi BigHOIIEHHS BiApiskiB mpsamoi,
Tomi /@ zw , o # mo- « TOMY Ha pucyHky Touka O — cepesuna inpiska 0,0,,

a Touka A, — cepeiuHa Binpiska AA; (oOrpysTyiiTe
Tpi6HO OyJs0 moBecTH. < Ile CaMOCTiiiHO).
3anumaHHg 1e. Ixy mipaminy BigTuHae Bix 3amanoi mipamigm miaommwHa, mapasierbHA il

OCHOBi?

2.* IloBemiTh BIACTHBICTH Iepepidy mipaMigu ILIOIIMHOIO, HapajelbHOIO il
OCHOBI.

3. TloscHiTs, mo Take 3pisaHa mipamina, ii Bucora #i miaromans. Illo Take
mpaBuUJIbHA 3pisaHa mipawmina, il Bick i amodema?

Bnpa&( 7.1. Bucora mipamimgu gopiBHioe 24 cM, a ILIOIA OCHOBH — 72 cMZ.
Ha aki#i Bigcrani Bim ocHoBU mOTpiOHO mpoBecTw mepepis mipamiam,
nmapaJjeJLHUNA OCHOBi, 1106 iioro mJoia mopiBHOBajia 8 cm??

7.2. Ilnoma ocHOBH mipamizu mopisHioe 162 cm?, a mioma mepepisy, ma-
paJsiesnbHOTO OCHOBI, — 32 cm?. Bifcranp Misk ocHOBOIO mipamizu Ta Ii
nepepizom gopiBHIOE 10 cM. 3HalgiTh BuCOTY Imipamimu.

7.3. Ilnoma ocHoBu mipamigu mopiBmioe 128 cm2. ILmomi aBOX mepepisis,
nmapajeJbHUX OCHOBI, mopiBHiooTh, 18 cm? i 50 cm?, BigcTaHb Misk
IJIOIIMHAMHY IiepepidiB — 12 cm. 3HAWAITHL BUCOTY Imipaminu.

7.4. TIlepepis mipamigm, mapasensruii ii ocHOBi, misuTh Bucory mipaminn
y BimHOIeHHi 2:3, MOYMHAIOYN BiJl BEePIIIMHU, a IJOIIA IIepepisdy MeH-
ma Bij mioIi ocHoBM mipamizu Ha 105 cm?. S3HaAWAITE IJIOIY OCHOBU
mipamigu.

7.5.% OcHOBOIO mipaMizu € TPUKYTHUK, CTOPOHH SKOTO HOPiBHIOIOTH 5 1M,
5 oM i 6 1M, a BucoTa mipaMigu IPOXOAUTH uUepes3 IIEHTP BIMUCAHO-
ro B OCHOBY KoJa. Bucora 6iunHoi rpani mipamimm mopiBuioe 2,5 mm.
3HaligiTh MJIOIIY IIepepisy, ImapajejbHOTr0 OCHOBI mipamimm i mpose-
IeHOro Ha BiacTaHi 8 cM Bij BepIIMHU.

7.6.° Crinbku; miaroHaseii MOKHA IIPOBeCTH y 3pisamiil nm’aTuMKyTHIH mipa-
Migi? y spisamiii n-KyTHi#t mipamigi?

7.7. CropoH:n OCcHOB WpaBWJIbHOI 3pisamoil mipamizm mopiBHIOIOTE 4 cM
i 6 cm, a GiuHe peOpo HaxWJeHe OO0 IJIOIIMHYU OCHOBU Iix KyToM 60°.
3HaligiTe 6iuHe pebpo, BUcCOTY II amodemy, SIKINO 3pisaHa mipamina:
1) yoTupuKyTHA; 2) TPUKYTHA; 3) IIECTUKYTHA.

7.8. Ilnomri ocHOB 3pisaHoi mipamiau mopiBHIOOTE 75 cM? i 147 cm2. BHaii-
OiTh ILJIOINY Iepepisy, II0 HMPOXOAUTH Uepe3 CepeluHH’ BCixX OiuHmX
pebep.
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7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

7.17.*

7.18.*

7.19.*

7.20.*

7.21.

HoBeniTe, 110 miaroHaJyi IpaBUMJIBHOI YOTUPUKYTHOI 3pisaHoi mipamigm
IepeTUHAIOThCA B ONHiN TOYII.

HiaronaJyib TPaBUJIBHOI YOTUPUKYTHOI 3pisdaHOl mipamMigum mMae TOBIKU-
HY 15 cM i miauTh Bimpisox, AKWUI clojgydyae IeHTPU OCHOB, Ha vac-
TUHU, 10 AOPiBHIOIOTH 4 ¢cM i 5 cM. 3HAUAITH IIJIOIII OCHOB 3pisaHoi
mipamigu.

Bucora npaBuiabHOI YOTUPUKYTHOI 3pisaHol mipamigu mopiBHIoe 7 cM.
Croponu ocuHoB gopiBHIOIOTE 10 cM i 2 cm. Busuaure 6Giune pebpo
mipamigu.

CTopoHM OCHOB MPABUJIBHOI TPUKYTHOI 3pisaHoi mipamimm mopiBHIO-
oTh 4 o i 1 gm, Giune pebpo — 2 aM. 3HAUAITH BUCOTY IIipaminu.

CTOpOoHM OCHOB TNPaBUJLHOI TPHUKYTHOI 3pisaHOoi mmipamizu mopis-
HIOIOTHL 2 M i 5 am, Bucora — 1 am. 3HaiigiTe oLy mIepepisy,
III0 IPOXOAUTH Yepes3 CTOPOHY MEHIIIOI OCHOBU IlapajieiIbHO OiuHOMY
pebpy.

Biune pebpo mpaBmiabHOI 3pizamoi mipamigum mOpiBHIOE ¢, a CTOPOHU
HM)KHBOI M BepXHBOI OCHOB — BigmoBigHO a i b. 3HaWIiTE BHCOTY
3pizamoi mipaminm, armo mipamiza: 1) TpuKyTHA; 2) YOTMPUKYTHA;
3) IIecTUKyTHA.

BuszHauTe CTOPOHM OCHOB IITPABUJIBLHOI YOTHPHUKYTHOI 3pisaHoi mipa-
Migu, aximo ii Bucora mopiBHioe 7 cMm, Giunme pebpo — 9 cm, a nmia-
roHass — 11 cwm.

CTopoHM OCHOB MPAaBUJILHOI TPUMKYTHOI 3pisaHol mipamigm BigHO-
catbea AK 1:3. Ilepumerp O6iuHOl rpaHi HOpiBHIOE IepuMeTpPy OAHiel
3 OCHOB. 3HAWAITL KyT MiK OiuHMUM peOpoM i TJIONIMHOIO OCHOBU
oipamizu.

CTopoHM OCHOB TIPaBUJIBHOI IIECTUKYTHOI 3pisaHoi mipamizm mopis-
HIOIOTH 5 cM i 11 cm. Bigcranp Midk mapaielbHUMY CTOPOHAMU OCHOB,
110 He JIesKaTh B OAHiN rpaHi, mopiBuioe 19 cm. 3HaAHAITH MJIOIIY
TIOBepXHi 3pisaHol mipamigwm.

IIepepis, 1110 TPOXOAUTEH Uepes3 cepearnHM BCix OiuHMX pebep IpaBUb-
HOI mipamigm, AijiuTh i1 Ha YaCTUHU, ILJIOMNII IIOBHUX ITOBEPXOHb SIKUX
BigHOocaATheA AK 3:11. BusmauTe gBOrpamHuil KyT HPU OCHOBI mmipa-
migu.

IlepumeTpu OCHOB HpaBUJIBLHOI TPHUKYTHOI 3pisaHoi mipamizu mo-
piBuioloTh 18 cm i 36 cm. Bimcrambs Big BepIImHU BepPXHBOI OCHOBU
IO IPOTHUJIEKHOI CTOPOHM HUKHBOI OCHOBHU AOPiBHIOE 7 cM. SHAUIITH
mironty 6iuHOi moBepxHi 3pisaHoi mipaminn.

OcHoBU 3pisaHoi mipamigu — pom0u, y KOMKHOMY 3 SKUX BiTHOIIeHHSA
IiaroHajsiel mopiBHIOE 3:4, a HJOB:KUHU cTOpiH — 15 cm i 25 cm. Oxpue
3 OiuHMX pebep IMEepPIeHAUKYJIAPHE OO0 IJIOIIMHY OCHOBU I JOPiIBHIOE
MEeHIIIif pgiaroHaJi BepXHBOI OCHOBU. SHAWUAITH IIJOMIY MTOBEPXHi
3pisaHoi mipamimu.

Hiaromani AC; i A;C mpaBUJIBHOI YOTHUPHKYTHOIL 3piszaHol mipamigu
ABCDA;B,C;D; mneplneHIUKYIApHi; KOXHa 3 HUX J0PiBHIOE 2. 3Hali-
IiTh BUCOTY IIipamimm.
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7.22.

7.23.

7.24.

7.25.

7.26.

7.27.

7.28.

7.29.*

7.30.*

7.31.

HiaroHaysi mpaBuUJIBHOI YOTMPHUKYTHOI 3pisaHol mipamigum mepmeHIU-
KyadapHi no 6iunux pedep. CTopoHa HMKHBOI OCHOBU AOPiBHIOE 9 cM,
a Oiume pebpo — 8 cm. 3HAWAITH CTOPOHY BEPXHBLOI OCHOBU, BICO-
Ty 3pisaHoi mipaminm ¥ BifcTaHb Biff TOUKM IepeTHHY il miaroHasen
IO TLIOIIMHU HUMKHBOI OCHOBHU.

CropoHa HMIKHBOI OCHOBM NPABUJIBHOI YOTHPUKYTHOI 3pisamoi mi-
paMmigu OOpiBHIOE @, CTOPOHA BepxXHLOI — b. Biune pebpo yTBOpIOE
3 OCHOBOIO KyT 45°. 3HaumiTe OiuHe pedpo.

CTopoHU OCHOB MPAaBUJIBHOI TPUKYTHOI 3pi3aHoI ImipamMigu ZOPiBHIOIOTH
2 cm i 6 cm. Biuna rpaHb yTBOpPIOE 3 HUMKHBOIO OCHOBOIO KyT 60°.
3HaWAiTh BUCOTY 3pisaHol mipamimu.

Bucora mpaBUIbLHOI YOTUPUKYTHOI 3pisaHoi mipamigu mopiBHioe 63 cMm,
anmoema — 65 cM, a CTOPOHU OCHOB BiZHOCATHCA AK 7:3. SHAUIITH
IOBXKUHU IIUX CTOPIiH.

Bucora npaBusbHOI YOTUPUKYTHOI 3pisaHol mipamigu mopiBHIOE 2 cM,
a CTOPOHU OCHOB — 3 cM i 5 cm. 3HaliAiTh AiaroHaJb Iiei spisanoi
mipamigu.

Bucora mpaBuJbHOI YOTHMPUKYTHOI 3pis3aHoi mipamigm mopiBHIOE 4.
CTopoHM OCHOB HOpPiBHIOIOTH 2 i 8. 3HAWAITH ILJIOINIL AiaroHAJILHUX
nepepisis.

CTOpOHM OCHOB IIPABUJILHOI TPUKYTHOI 3pisamoi mipamimm mopiBHIO-
oTh 8 M i 5 M, a Bucora — 3 M. IloOyxayiiTe mepepis, 110 IPOXOIUTH
Yyepes CTOPOHY HUIKHBOI OCHOBU 1 IPOTHUJIEKHY il BEPIIUHY BEPXHBOL
OCHOBU. SHAWITH IJIOINY Tepepisy i ABOTpaHHUI KYT MijK Ilepepizom
i HMKHBOIO OCHOBOIO.

CTOopoHU OCHOB IIPABUJIBHOI YOTMPUKYTHOI 3pisaHoi mipamigu mopis-
HIOIOTb 6 cm 1 8 cm, a Giunme pe6bpo — 10 cm. ITobGyamyiiTe mepepis,
110 IIPOXOJUTH Uepesd KiHellhb miaroHajli BePXHLOI OCHOBU II€PIIEHIMU-
KYJISIpHO A0 Iiel miaroHasi ¥ 3HAWIITL HOr0 ILJIOIIY.

Hwu:xua ocHoBa 3pisaHOi mipamigm — HOpaBUIBHUN TPUKYTHUK, CTO-
pona skoro nopiBHOe 8 cm. OnHa 3 6iUHUX rpaHell MeprIeHAuKYJIApHa
IO ILJIOIIMHU OCHOBU, MPOTUJIE)KHEe iif OiuHe peOpo HaxwuJeHe OO0 ILIO-
IIUHYA OCHOBHU TiJg KyToM 45° i ofHAKOBO HaxXMJeHe 0 IPUJIerInx pebdep
ocHOBHU. IlepumeTp BepxXxHBLOI OCHOBH Ifi€l mipamiam mopiBaioe 12 cm.
3HaWAiTHF BUCOTY Hipamigm.

BuaBiTb CBOIO KOMMETEHTHIiCcTb

IligroryiiTe mpesenTarito 3 ¢gororpadiamu ¢parmeHTiB OymiBeab ado
HaBKOJIMIITHIX IIpeaMeTiB y popMi pisHOMaHITHMX 3pisaHuX mipamin.



NMPABUJIbHI MHOIOrPAHHUKU

lNpaBuAbHiI MHOrorpaHHMKHU

O3HayeHHA. OUyKJWH MHOTOTPAHHUK HA3WBAETHCA MPABUJIbHUM, SKIIO
¥ioro rpaHi — piBHI MpPaBUJIbHI MHOTOKYTHUKH U Yy KOMKHIN
BePIIUHI CXOAUTHCA OOHA ¥ Ta caMa KiJbKicTh pebep.

Yucao Yucao Yucao
TpPaHell ' BeplUIUH pebep

1 Terpaenp
(JoTUPUTPAHHUK)
4 4 6

Ne Tun npaBUIBHOTO MHOTOTPAHHUKA dopma rpani

2 T'excaenp | ,
(mecTUrpaHHUK), | u L
[
abo xy6 | t 1 6 8 12
Lo-d__
[

3 Oxraenp
(BOCEMHTDAaHHUEK) ‘ i i
4 Ixocaenp
(mBammsaTH- 4A¥
TPaHHUK)
XS o o1z | 30

5 Honexaenp
(mBaHamDUATH- ﬁ
TPAHHUK) . 20 %0

Tabruus 7
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NOACHEHHA 1 OBI'PYHTYBAHHH

. OsHauveHHA. OmykKJauili MHOTOTPAHHUK Ha3UBAETHCA MMPaBUJIbHUM,
SIKIIO JOro rpaHi — piBHi MpaBUIbHI MHOTOKYTHUKHM W y KOKHil
BepIINHI MHOTOTPaHHHKA CXOAUTHCA OJHe i Te caMe 4mcIO pedep.

IIpukiaamomM TpaBUJILHOTO MHOTOTrpaHHUMKA € Ky6 (pmec. 8.1): yei
fioro rpaHi — piBHI KBagpaTu, i B KOXKHIM BepHIMHI CXOAATHCA TPU
pebpa.

I3 o3HaueHHS MPaBUJIBHOTO MHOTOTPAHHUKA

BUILJIVBAE, IO Bci pedpa NpaBUJIBHOTO MHOIO-
rpaHHuKa piBHi. TaKoX MOKHA IOBECTH, IIIO
B IPaBUJILHOMY MHOTOTDAHHUKY PiBHi BCi IBO- T
T'PaHHI KyTH, III0 MiCTATH ABi I'paHi 3i cmigbHUM
pebpom.
Busnauumo, AKi mpaBuUJIbHI MHOTOKYTHUKY MOJKYTH YTBOPIOBATH

Y———— -

Puc. &.7

Puc. 8.2 OpaBUJIbHUN MHOTOTpPaHHUK. [lisa I_II:O‘I‘O CKOPHUCTAEMOCA TaKUM TBeEp-
IUKEHHAM: CYMA 8eNULUH NJOCKUX KYMi8 KOJICHO020 MHO20ZPDAHHO020 KYMma

(npu KoX}Hill i3 6epuLUH MHO202pAHHUKA) Merwa 6i0 360° (muB. § 1).

Haii6inpn mpocTMM NIPaBUJIBHAM MHOTOTPAHHUKOM € TPUKYTHA

a B KOMHIi# 1i BepmuHi cxomATbcsa Tpu pebpa (Tpu rpaHi). OcKigbKu
Yy IIbOTO MHOTOTPaHHUWKA BCHOTO YOTWPU T'PaHi, HOTO HABWBAIOTH TAKOMK

TeTpaeapoM, IO B IIEPEKJIa[Al 3 I'PEIIbKOl1 O3HAYA€ <«YOTHPUI'DAHHUK»».

mipamiga, yeci rpami AKoi — mpaBuabHi TpukyTHuUKH (puc. 8.2),
b

IHoxmi TeTpaeapoM Ha3sMBAIOTH TAKOMK MOBIIBHY TPUKYTHY IIipaminmy.

Tomy y BUIDAAKy, KOJM MOBa Iije IIPO IPABUJIbHUI MHOTOTPAHHUK,

TOBOPUTHUMEMO — NPABUJNbHUIL mempaedp.

Puc. 8.3 MuororpaHHUK, I'paHAMU AKOTO € IPAaBUJIbHI TDUKYTHUKU # ¥ KOXK-
Hill BepIINHI AKOr0 CXOAATHCA YOoTHPHU pebpa (i wormpu rpani), 3o6pa-
sKeHo Ha puc. 8.3. Moro moBepxHs CKJIANAETHCA 3 BOCBMU MTPABUJIBHUX

iKocaedpom.

He icHye.

TPUKYTHUKIB, TOMY HOTO HA3UBAIOThL OKMAEOPOM.

MuororpanHuK, y KOMKHiMl BepIIWHI AKOTO CXOAATHCA II'ATH Ipa-
BUJIBHUX TPUKYTHUKIB, 300paskeHo Ha puc. 8.4. Moro moBepxHaA cKJja-
IaeThbCcA 3 ABAAISATH MPABUJIBHUX TPUKYTHUKIB, TOMYy HOTO Ha3WBaIOTh

3asHaumMo, II[0 BepIllMHAa IPaBUJILHOTO MHOTOTPAHHUKA HE MOKe
OyTH BEPINMHOIO OiJbIe HiMK I’ ATH MPaBUJIBHUX TPUKYTHUKIB, OCKiIb-
KM B iHIIIOMY BHUIIQAKy CyMa ILJIOCKMX KYTiB Opu BepiiuHi Oynaa 6
binmpIroo abo gopiBHIOBasa 360°, 1o HemoskamBo. OTike, iHINTUX IIpa-
BUJBHUX MHOTOTDAHHUKIB, IpaHAMU SAKUX € MPABUJIbHI TPUKYTHUKH,

AHaJIoriuHO, OCKIiJIbKM BepIIMHA OIYKJIOTO MHOTOTDAHHUKA MOXKE
O0yTH BEPINHMHOIO TiIBKM TPHOX KBaApaTiB, TOo, KpiMm Kyba (pmc. 8.1),
IHIIMX MPaBUIbHUX MHOTOIPAHHUKIB, V AKMX MPAHAMU € KBaJpaTH, He
icaye. Kyb6 Mae 1ricTh rpameii, TOMY HOTO Ile Ha3WBAIOTH 2eKCACOPOM.

MHOrorpaHHUK, TIPaHAMU SAKOr0 € IIPaBUJIbHIL
M y KOXKHiII BepIIMHI CXOOAThCA TpU pedpa, 300paskeHo Ha puc. 8.5.

I’ ATUKYTHUKA

Puc. 8.5 loro moBepxXHsS CKJAZAE€TLCS i3 ABAHANIATH NPABUJIBHUX II ATHUKYT-

HUKiB, TOMYy HOTO Ha3WBaIOTh 000ekaedpom.
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3azHaumMo, II10 BepIIUHA OMYKJOTO MHO-
rorpaHHUKA He MOKe OYTU BEepIIUHOI UYOTHU-
pBOX i OijbIlle MPaBUJABHUX I’ ITUKYTHUKIB.
TakoX BepIIMHA OMYKJOTO MHOTOTDAHHUKA
He MOsKe OyTH BepIINHOIO IPABUJIBHOI'O MHO-

KoHCTpyKTOpa. Ha puc. 8.6 300paskeHo omHY
3 MOXKJMBUX PO3TOPTOK JomeKaenpa (momar-
KOBi YaCTWHU B NPaBUJIBHUX T’ ATUKYTHUKAX
IpU3HAUEeH1 A CKJIeIOBAHHA BiNIIOBIIHUX
rpaHeii).

TOKYTHUKA 3 KiJIBbKiCTIO cTOpiH OijbIle HixK
m’atk (mosicHiTeh womy). OTike, iHINMUX Ipa-
BUJILHUX MHOIOTPAHHUKIB He icHYyE, 1 € Tijib-
KM I’ATh NMPaBUJIBHUX MHOTOTPAHHUKIB: Te-
Tpaenp, rekcaeap (Kyb), okTaenp, aoaeKaenp
i ikocaemp.

Ak i pna iHImMIKUX MHOTOTPaHHUKIB, MO-
IeJli TPaBUMJIbHUX MHOTOTPAHHUKIB MOMKHA
BUTOTOBUTU 3 PO3TOPTOK ab0 reoMEeTpPUUHOTO

Puc. 8.6

r—

U 3ayBaskumo, 10 (OpMYy TPABUIBHUX
MHOTOT'DAaHHUKIB MaIOTh NeAKi KPUCTAJU.
Hampukian, Kpucraam mipiTy MaimoTh
dopmy momexaenmpa. IIix uac BuUpoOOGHM-
IITBA aJIOMiHiI0 KOPUCTYIOTHCA AJIIOMO-
KajJieBUMM TaJyHaMW, MOHOKPHUCTAJ
AKUX Mae (opMy IPaBUIBHOTO OKTa-
expa. OrpuMmaHHS cipuaHoi KucJIOTH,
3ajiza i 0COOJIMBUX COPTiB IEMEHTY He
06xoauThCcA 0e3 CipUMCTOro Kouenany.
Kpucranu miei ximiuHoi peuoBUHU Ma-
10Th opmy noxekaexnpa. Ille ogun mpa-
BUJIBHUI MHOTOTPAHHUK — iKocaenp
nepenae (GopMy KpucTasiB 60py.

Kpuctan antomokanieBoro
rasiyHa

Kpuctan nipity

@U) Cnpo6yite B Mepexki IHTepHeT 3HaMTM iHdopMauilo npo Te,
~ KpUCTanM fIKUX PeYoBMH MaloTb (opMy TeTpaegpa.

NMPUKNIAA PO3B’A3YBAHHA 3AJAMI

3HaWIiTh ABOTPaHHI KYTHU IIPAaBUJILHOTO TeTpaeapa.

3adava

Po3B’a3anHA Komenrap

P IIpoBememo 3 BepiinHyu D IPaBUILHOTO IIpaBunbpHUII TeTpaeap € IPaBUIBHOIO TPUKYT-
Terpaeapa ABCD Bucotry DN iioro rpaHi ' HOIO HipaMimor, OCHOBOIO SKOI MOKHA BBaKaTU
DBC i Bucory DO Tterpaenpa (puc. 8.7). | Oyab-aKy I'paHb I[LOI'0 TeTpaenpa.
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Axmo DN L BC, to ON L BC (3a Teo-
PEMOIO IIPO TPU IEPHEHINKYJIAPU), TOMY
KyT DNO — niHifiHU#A KyT IBOTPAHHOTO
KyTa npu pebpi BC.

ITosmaunmo pebpPo TeTpaenpa uepes a,

a3
.

TOIi BUCOTH T'paHell HOPiBHIOIOTH

OcKinbKM  TpPaBUJIBHUHA  TeTpaeap
€ TPaBUJBHOIO TPUKYTHOIO IIipaminoro,
TO OCHOBa BHCOTU IIipamMigu — IeHTP

MIPaBUJILHOIO TPUKYTHUKA, AKUHA € IeH-
TPOM OIIMCAHOTO i BIMCAHOTO B TPUKYT-
HUK KiJ.

VYpaxosywouu, 1mo ON L BC, oxep-

sKyemo: ON — pagiyc KoJja, BIHCAHOTO
3

B IIPABUJBHUN TPUKYTHUK, i ON = a6 .

I3 mpamoxkytHOTO TpuKyTHUKAa DON
OJIEPIKYEMO:

a3

1
cosLDNOzﬂsz—.
DN a3 3
2

1
Tomi £ DNO = arccosg .

OueBuAHO, IO ABOTPAHHI KyTWU INIpPHU
iHmux pebpax TeTpaeapa € TaKUMHU ca-
MHUMHU 33 BeJIUYHHOI0. <

CupaBai, B OCHOBi JIEXKUTh IPABUJIbHUNA TPU-
KYTHUK, & OCHOBOIO BUCOTHU TipamMiam € meHTp Imiel
OCHOBWU, OCKiJIbKU PiBHI MOXWJi MaroTh PiBHI IIpo-
exIii.

OTiKe, OCHOBOIO BHCOTHU € II€HTDP OIIMCAHOTO
KoJja, AKWH y TPaBUIBHOMY TPUKYTHUKY 306ira-
€ThCA i3 IEHTPOM BIIMCAHOTO KOJA i € IeHTPOM
IBOTO MPABUJIHHOTO TPUKYTHUKA.

Haa moO0ymoBu JIiHIHHOTO KyTa ABOTPAHHOTO
KyTa mpu pedpi MpaBMIBHOTO TeTpaeapa 3PYUHO
BBasKaTu odpaHe pebpo pedpPoOM OCHOBU TPUKYTHOIL
mipaMmigu, TpoBecTH BUCOTY Hipaminm ¥ amodemy
(To6To BmcOTy) BimmoBimHOI OiuHOI rpaHi i BUKO-
PHCTOBYBATHU TEOPEMY IIPO TPU NEPIEHAUKYJIAPU.

TakosK HOIiJIbHO BpaxyBaTH, IO B 3aIIPOIIOHO-
BaHili s3amaui Ha OOUYMCIE€HHA He 3aJaHO KOJHO-
ro Bigpiska, Tomy mJsa ii po3B’sA3yBaHHS 3PYYHO
BBECTU HEBimoOMUN BiApisoK (HAIIpWKJIAI, TOBXKHU-
HY pebpa TeTpaenapa).

3anumaHHg 1.

2. HaspiTh I’ATh TUIIB IPABUJILHUX MHOIOIPDAHHHUKIB i ommumiiTs ix.

SAKuii MHOTOrpaHHUK HA3MBAETHCS HPABUILHIM?

3.% O6rpyHTyiiTe, YoMy He MOKe OyTH OijIbINe HidX II’ATHb TUIIB IPABUIb-
HUX MHOTOT'PAaHHUKIB.

Bnpabu

8.1.° Uu e mpaBUILHMM MHOTOTPAHHMKOM: 1) [0BibHA HpaBMJILHA IIipa-
Mizma; 2) moBijsibHA HmpaBUJIbHA IpusMa?

8.2.° Yu icmye: 1) mipamina; 2) npusma, AKa € NPAaBUIBHUM MHOTOI'DAH-
HUKOM?

8.3.° YoMy rpaHAMHu NIPaBUJILHOIO MHOTOTPAHHMKA He MOXKYTH OYTH IIpa-
BUJIbHI IIECTUKYTHUKU?
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8.4.°

8.5.°

8.6.

8.7.

8.8.°
8.9.°

8.10.°

8.11.

8.12.

8.13.
8.14.

8.16.*

8.17.

MHoTOTPaHHUK € 00’€IHAHHAM IBOX MMPABUJIBHUX TETPaeApiB, IO Ma-
IOTh CHLJIbHY OCHOBY. Uum OyJe Takuii MHOTOTPAHHUK ITPABUJILHUM?
Yomy?

Axi noommaM cuMmerpili Mmae mpaBuabHuU: 1) Terpaenp; 2) rekcaeap?

CKiJIbKY ILJTOIIMH cUMeTpPil Mae mpaBuJabHUI: 1) okTaenp; 2) momexa-
enp; 3) ikocaenp?

HoBeniTs, 110 KiHII ABOX HelapajeJbHUX JiaroHAJel NPOTUJIEKHUX
rpameii Kyba € BepIIMHAMHU MPABUJILHOTO TeTpaempa.

Pebpo oxTaenpa mopiBHIOE a. SHAWIITH ILIOINY HOro IOBEPXHi.
ILioma rpani mpaBMIBHOTO HofeKaeapa gopiBHioe 8 cm?. 3HalAIThH
ILJIOITY IOBEPXHi I[bOTO JOoAeKaempa.

Ilnoma moBepxHi NPaBUJIBHOTO TeTpaeapa AOPiBHIOE 100\/§ cm?.
Yomy mopiBHIOE Iioro pedpo?

3 oxHiel BepmMHMU Ky0a IMPOBEJU TPHU AiaTOHATI IpaHel i cmoaydman
ixHi Kimoi sBigpiskamu. Yu Oyzge yTBOpeHa IIipamiza mpaBUJIBHUM Te-
Tpaegpom? BigmoBias obrpyHTyIiTE.

HoBeniTs, 110 B OKTaeApi ImMpoTuje:kHi pebpa mapajiesbHi.
3HaWOiTh OBOTPaHHI KYyTH OKTaeapa.

PeGpo oxTaeapa mopiBHIOE a. BuaHauTe BifcTaHb MijK #Oro mpoTu-
JIEJKHMM BepIIMHaAMMU.

Bing xoskHOI BepImumHUN TeTpaenpa 3 pedpoM 2 cM BiATHHAETHCA TeTpa-
enp i3 pebpom 1 cm. AKuii MHOTOrPAHHUK 3aJIUIIUTHCSI?

HoBeniTs, 1110 IIeHTPU rpaHell Ky0a € BepIIMHAMU OKTaeapa, a IeH-
TpU T'paHell OKTaeapa — BepIIMHAMHU KyOa.

AKi i3 300paeHnx Ha PUCYHKY 8.8 ¢iryp Mo;KHA BBa)KaTU PO3TOPT-

KaMu oKTaenpa? /\
AVAVAVANRWAVAVAVS
\AALN \ \

VAVAVARRYANRVAN
\VAVANEERVAVAVAV

2 0 e

Puc. 8.8

@ BuABiTL CBOKO KOMMETEHTHIiCTb

8.18.

IToGyayiiTe PO3ropTKH MNPABUJLHHX MHOTOTPAaHHUKIB. Burorosre
3 PO3TOPTOK MOJEJi MPAaBUJILHUX MHOTOIPAHHUKIB.




MOHATTA FEOMETPUYHOIO TIZIA TA MOro MOBEPXHI
MOACHEHHA M OBI'PYHTYBAHHA

OmuHuM 3 OCHOBHUX 00’€KTiB BUBUEHHS B Kypci cTepeoMeTpii D
€ reomeTpuuHi Tinma. [fo HUX HaJIEXKaTh yyKe Bijomi Bam mipami- C
Ia, Ky0, mapaJejelinen, IpuaMa, IUJIIHAP, KoHyC i Kyad. Ilig E
yac BUBUEHHSA MHOTOTPaHHWKIB (mpuam i mipaming) B 11 wuaaci
MM He KOPUCTYBAJUCA iXHIMU O3HAUEHHAMU SIK TeOMETPUYHUX
Tin, a ¢opmMyJsIoBasM IIi O3HAYEHHS 3a JOIOMOTOI0 IIEPEeIiKy
BCiX TOUOK IIPOCTOPY, i3 AKMX YTBOPIOIOTHCA BiAIIOBiAHI MHOTO- C
rpasHuKU. Haragaemo, HaOpUKJIAMA, [0 IPU3MOI0 HA3MBAETHCA E
MHOTOTPaHHUK, CKJAJAEHUHA i3 JBOX IIJIOCKMX MHOTOKYTHHKIB,
AKi JIe)KaTh y Pi3HUX IJIOIIWHAX i CyMimIamoThCA IapajelbHUM
mepeHeceHHAM, i BCiX BifpisKiB, ITO CHOJy4YarOTh BiAIIOBimHi
TOUYKM IIUX MHOTOKYTHUKIiB (puc. 9.1). Puc. 9.7

B

Pasom i3 Tum, mig uac BuBueHHs cTepeomerpii B 10 kiaci

MU KOPUCTYBAJMCA HAOUHUM YABJEHHAM IIPO F'€OMETPUYHE TijIo

W yABJIAJU HOTO SIK YAaCTUHY IPOCTOPY, AKUU 3aiiMae (isuune

Tiso, oOMeKeHe MeAKOI0 MoBepxHer. Take yABJIEHHS JO3BOJSIE

TOBOPUTHU NP0 SHYmMPpPiwHi mouku OyAb-SKOT0 T'eOMEeTPUUYHOI'O

Tina, AKi Ha iHTYITMBHOMY DiBHI MOXKHA YABIATU AK TOYKU,

BimmisieHi Bij IHIIMX TOYOK IIPOCTOPY TI'PaHUIEIO I[HOTO Tija.

Hampukaan, BHyTpintHi Touku Kyai (puc. 9.2) Biagineni Big in-

Puc. 9.2 XX TOYOK IPOCTOPY CBOEIO TpaHUIEI0 — cdepoio, a BHYTPIII-

Hi Toukm KybOa (puc. 9.3) Tex BigmiseHi cBoel TpaHUIEID —
mricTbMa MOro rpaHsaMU.

Taxok cain sasHauuTH, 110 OyAb-AKi ABi BHYTPIilIHI TOUKU
reoMeTPUYHOrO TiJjia, HAIPHUKJIAL KYJi, MOKYTb OYTU CIIOJYUYEHL
JiHielo, AKa IOBHICTIO po3TallloBaHA BCepPequHi Iiel KyJi, ToOTO
JiHi€l0, III0 YTBOPEHAa TiJIbKYW BHYTPIIIHIMM TOUKaMU Ii€l KyJIi.

\_______
|
|
|
|
|
|

7 ChopmysItoeMO CTpOTe O3HAUEHHSA 3a3HAUEHUM XapaKTepuc-
7 TUYHUM BJIACTUBOCTSAM I'€eOMETPUYHOTO Tina. as 1mporo mara-
JIaeMO I yBemeMO HU3KY HEOOXiTHWX IIOHSATH.
Puc. 9.3
OsHaveHHAa 1. Cdepolo i3 3agaHUM I€H- VYBemeMo TaxkoK 3arajbHe IOHATTS OIIY-
Ttpom O i pamiycom R >0 Ha3uBa€eThCH KJoi ¢irypu (Ha miommHi a6o B mpocTopi).

MHOSKMHA BeCix Touok M mpocTopy, Big-
CTaHb Big KOKHOI 3 AKX m0 meHtpa O
mopiBHIOE R, To6T0 MO=R (pmc. 9.2).

OsHaveHHa 3. ddDirypa F Ha3uBa€ThCH
OMYKJ/1010, AKIIO BiApidok AB i3 KiHIAMH
B Oyab-aKuUX ABOX Toukax A i B diry-

O3HaueHHs 2. Kynew i3 3ajaHMM IeH- pu F NOBHICTIO MicTHTBCA B WLiil dirypi.
Ttpom O i pamiycom R >0 Ha3uBa€eThCH Ha puc. 9.4 3obpaxkena onykia girypa Fi:
MHOKHUHA BCiXx Touoxk M mpocTopy, Bia- Oynb-AKUi BipisoK, HAIPUKJIAL Biapisox AB,
CTaHb Bi KOKHOI 3 AKUX 00 meHTpa O He 10 CIIOJyYae ABI MOBiMBHI TOuKmM Qirypwu,

mepesumye R, tooto MO<R (puc. 9.2). IMOBHICTIO MicTUThCS B Iiil Qirypi.
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£ ®dirypa F, (puc. 9.5) He € OIyKJIOIO (€ HEOIIYKJIOIO), OCKIIbKH

A.W MOXXHa BKasaTH ABi Touku A i B ¢irypu F, raki, mo Biapi-

30K AB He MicTUTBHCA TOBHICTIO B IIiti hirypi: Ha Bimpisky AB

€ TOUKH, AKi Jexxkars Misk Toukamu M i C i He HamexaTh Qiry-
pi F,.

I3 osHaueHHs OmMyKJOI (Pirypu BUILIMBAE, IO BCi TOUKH
OITYKJIOTO MHOTOTPAaHHWKA PO3TAIIOBaHi IO OAWH OiK Bij ILIO-
IIMHY KOXKHOTO IIJIOCKOT'0 MHOTOKYTHUKA Ha ioro moBepxHi. Ile
TMOBHICTIO Y3TOIKYETHCA 3 O3HAUEHHAM OIYKJIOTO MHOTOT'DaH-
HUKa, HaBeJeHoro y maparpadi 2.

O3HauveHHsa 4. dirypa F Ha3zuBa€THCA 3B’ A3HOI0, AKIIO OYyIb-
SIKi ABi Ti TOYKM MOJKHA CHOJYYUTH JIiHi€0 ¢irypu, mo mo-
BHICTIO HAJIEKUTH Wil (irypi F.

IIpu mpomy KoHGpiryparia Jsiuii, 110 cmosryyae TOUYKM, MOMKe
BUABUTHUCA JOCUTH CKJIAHOIO.

Ha puc. 9.6 3o6paskena 3B’sa3Ha Qirypa F: Oyab-aKi TouKku
miei ¢irypu, Hanpukaang K i M, MoKHaA CIOJYYUTH Jama-
Puc. 9.5 Holo KAM, sAKa TOBHiCTIO MicTuThcs y Qirypi F.

®@irypa F, sobpasxeHa Ha puc. 9.7, € 06’eguanuam ¢iryp F

i F, — rerpaesapis PABC i P, A,B,C,, aKi He MalOTh CIiJIbHUX TO- : F

oK. AKimo Touka K manexutsb Terpaeapy PABC, a touka M — | A
terpaenpy P, A;B,C;, To cnonyuutu Touku K i M miniero, mo Ker=—17 T\ m
noBHicTiO HanexuTh Girypi F =F, UF,, HEMOKINBO, OCKiTBKH )I)‘ R l‘j 1
i TOYKM HajJe:kaThb (IO ONHilI) TeTpaeapaMm, AKi He IlepeTHHA- ,f?"”

oTbedAa. Tomy Qirypa F, 1110 CKJIAZAeThCsa 3 IBOX TeTpaenpis, AKi “

He IePeTUHAIOTHCS, € He3B A3HOIO. Puc. 9.6

®dirypu, zobpakeni ma puc. 9.4 i 9.5, —
3B’ s3Hi.

ChopmysrroeMo O3HAUEHHSA BHYTPIITHBOIL
TOYKH (Pirypm B IIPOCTOPi.

OsHayeHHa 5. Tourka M dirypu F HasuBa-
€THhCS BHYTPilIHbOIO TOYKOW Iiel ¢irypm,
SAKIIO iCHye KylIsda 3 meHTpoM y Toumi M,
sIKa MOBHIiCTIO MicTUThCH y (irypi F.

D, c,
N Puc. 9.7
A, & : \/'+\ B MosxkHa, HaTPUKJIAaL, TOBOPUTH IIPO MHOMKHU-
o Tr/<\£5\) ! HYy BCix BHYTpimHix Touok kyba ABCDA,B,C,D,
le\—: i_\f_’: ~~_J¢ i3 pebpom 2 (puc. 9.8). Hanpuknan, Hexail Tou-
NN Py ka S — cepeguHa Binpiska OO,, II0 cHoJydae
//: _ - 3’0‘\’ \(\ neHTpu ABoX rpaneit ABCD i A, B,C;D;. Ockins-
4 = 2 ku 00, =2, ro SO=S0, =1. Kyua 3 uearpom S

i pagiycom R<1 TOBHICTIO MiCTHUTBCS B IIHOMY
Puc. 9.8 Ky6i. OTske, S — BHYTpPIIIHA TOUuKa KyoOa.
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Hexait M — Oyzab-AKa TOuKa Ky0a, IO
He HaJIeXKUTh HOT0o TrpaHAM. 3HAKHIeMO Bin-
craHi Big Touku M OO BCiX IIeCTH ILJIOIIHH,
y SKUX JIeXKaThb rpadi Kyba. AKimo d — Haii-
MEeHINAa i3 IIUX IIecTH BiAcTaHel, TO KyJd
3 meuTpoM M i pamiycom R<d 1mOBHiCTIO
micTurhea B Kyo6i. Tomy Touka M € BHyTpiII-
HBOI0O TOUKOI0 KybOa. Ile osmauae, 1o Oymb-
AKa TOUYKa Ky0a, IM0 He HaJeKUTb HOro rpa-
HAM, € BHYTPiIlIHBOI0O TOUKOIO IILOTO KyOa.

O3HaveHHa 6. Touxka M mnpocTopy Ha-
3MBAETHCA FPaHMYHOIO TO4Kol dirypu F,
SAKII0 Oyab-sIKa KyJas 3 HEHTPOM Yy TOYIi
M wmictuth aK Touku ¢irypu F, Tak i Tou-
KU, 1[0 He HaJe:xaTh Iii ¢irypi. MHo-
SJKMHA BCiX TrpaHUYHUX TOYOK ¢irypu F
Ha3WBAEThCA TPaHUIEI0 Iiel dirypu.

Hanpuknan, touka O; rpami A;B,C,D;
(puc. 9.9), Trouxa K pebpa CC; i BepmuHa B

OsHauyeHHs 7. dirypa F HazuBa€eThCA 06-
MEXKEHOI, SKIIO iCHy€ KyJIs, 10 IOBHIiCTIO
mictuth 1m0 Qirypy.

Posrasmemo, Hanpukian, terpaeap PABC.
Hexait O — Touka mporo Terpaeapa (puc. 9.10),
a m — Haubiapma 3 Bimcramein OA, OB, OC,
OP Big Touku O po BepiiuH Terpaexnpa. Toxmi
Kyna 3 meaTpoMm O i pamiycom R>m mOBHic-
TI0 MicTuth Terpaenp PABC. Otike, TeTpa-
enp — obOmerxeHa (irypa.

®dirypa, 110 € 00’¢IHAHHAM ABOX TeTpa-
enpiB, aki He meperuHaroThcA (puc. 9.11),
TAKOK € O0OMEIyKeHOIO.

Puc. 9.70

Kyba € rpaHMYHHMHN TOYKaAMM I[bOTO Ky0a,
OoCKinbKU Oygb-AKka Kysad 3 meHTpoMm O; (K,
B) MicTuTh AK TOYKM 3aJaHOro Kyba, Tak
i TOuKM, 10 He HajeKaThb nomy. TomMy KOMK-
Ha BepIIMHA Ky0a, KOMKHA TOYKA KOMKHOTO
pebpa, KOoKHa TOUKa KOXKHOI oro rpami —
rpaHnyHi Touku KybOa. Ile osHauae, 110 rpa-
HUIeI0 Ky0a € o0’eqHaHHSA BCiX IIIECTH MOro
TpaHen.

I3 HaBemeHOTO O3HAUEHHSA TAKOYK BUILIM-
Ba€, IO TrpaHUIE0 KyJi 3 meatpom O i pa-
miycom R>0 € cdepa 3 meurpom O i paxmiy-
com R.

Omxe, nna Oyab-AKoi 3B A3HOI Qirypm
MOJKYTb iCHyBaTW TPW BUAW TOUYOK: il BHY-
TpimmHi TOYKM, ii I'paHUYHI TOUKU M TOUKH,
Akl ii He HajexaTb, — IX HA3WBAIOTH 30-
BHiImrHiMu Toukamu Qirypu. [[a1s He3B’a3HUX
diryp MoOXyTH icHyBaTm 1IIe i30JBOBaHI
TOYKH.

Puc. 9.77

Tpurpanauit kyr SABC (puc. 9.12) —
dirypa HeoOMesKeHa, OCKiJIbKM He O0OMerKeHi
ioro pedbpa SA, SB, SC i rpani ASB, BSC,
CSA, Tomy He icHye KyJi, AKa 0 IOBHICTIO
MicTuaa 1o Qirypy.

HaseneHi o3HaueHHS HalOTh MOMKJINBICTH
chopMysIIOBATH CTpPOTe O3HAUEHHS TreoMe-
TPUYHOTO Tijla Ta HOr0 MOBEPXHi.

W4 OsHaveHHA 8. [eOMeTpUYHMM TiIOM Ha-
3UBa€ThcA oOMe:keHa ¢irypa B mpocTopi,
fAKa Ma€ Taki BJIaCTHBOCTI:

1) y Hel € BHYTpillIHI TOYKU, MIPUIOMY OyIb-
SAKi ABi 3 HUX MOYKHA CIOJYYHUTH JiHi€I0,
yCi TOUKM AKOI TAKOK € BHYTPilIHIMHU;
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2) ¢irypa mMicTHTH CBOIO IDaHMIIO, IIPUYO-
My ii rpaHuMIs 30ira€Tbcsa 3 TPAHUIECIO
MHOKUHH BCiX il BHyTpimIHiX TOYOK.

O3HaveHHAa 9. I'paHuAa TijIa Ha3MBAETH-
ca moro noeepxHet. I'oBopsaATh, mo mo-
BEPXHA Tija o0MesKye e Tijo.

IIpukaagamMy reoOMeTPUYHUX TiJI MOMKYTh
caysxutu gpirypu, soopaskeni Ha puc. 9.1-9.6,
9.8.

He e Timom 06’emHaHHs ABOX TeTpaenpiB
(muB. puc. 9.7, 9.11) (ua dirypa Hes3B’s3HA)
i TpurpamHHUi KyT (HeoOMe:KeHa (irypa)
(puc. 9.12).

I3 o3HaueHHA TEOMETPUYHOTO Tijia onep-
JKYEMO, IO TeOMETPUUYHHM TijoM € ¢irypa
B IIPOCTOPi, AJA AKOI BUKOHYIOTBCA TakKi
YMOBH:

Puc. 9.72

Tperss ymMoBa o3Hauae, IO-TepIe, IO
TPaHUIA Tijla HAJEXKUTb MOMY TaK, 110 KYJId
6e3 oOMesKyBaJbHOI 1oro cdgepu abo Ha-
TiJIOM.

ITo-npyre, 3rizmHo 3 ymMOBOIO 2, IpaHUILA
Tijla CKPi3h HNPUIATAE O MOTO0 BHYTPINIHHOI
YacTHMHU TaK, IO Iripamiza 3i mnowmiaem —
Bigpiskom (pumc. 9.13) — i mipaminma 3 mioc-
KHMH «IIOJSIMU», IK y Kamesioxa (puc. 9.14),
He € Tijamu.

BukopucroByooun IOHATTA TeOMETPUY-
HOTO Tijla, MOKHA c(OPMYJIOBATU 3A2AJbHE
03HAYEeHHA MHOZ02DAHHUKA, a came:

1) Bsagama dirypa € oO6MeKeHOIO;

2) vy Hei € BHyTpimHi TouKu, i OyAb-AKi aBi
3 HHX MOJKHA CIIOJIYUYUTH JiHi€o, yci
TOUYKU AKOI TeX € BHYTPIIIHIMU;

3) (irypa micTuTh cBOIO rpaHHUIO Ta ii rpa-
HUIlS 30iraeThbcsAd 3 TPAHUIEI0 MHOMKUHU
Bcix i1 BHYTpimHiX TOYoK (TOOGTO 3 Tpa-
HUIIEIO il BHYTPilIIHbOI YaCTHHMU).

3asHaumMmo, II10, 3TiAHO 3 APYTOI0 YMOBOIO,
BHYTPIIIHA dYacTUHA Tija (TOOTO MHOMKMHA
BCiX IOT0 BHYTPIITHIX TOYOK) HE pO3Iaja-
€ThCA Ha OKPEeMi IIIMaTKU.

Tomy ¢irypa, ckaagzeHa 3 o06’eTHaHHS
IBOX KYJIb, SIKi He MAalOTh CIiJIbHUX TOYOK,
HEe € TiJoM.

AwnajoriuHo He BBasKaloTh Tijaom Qirypy,
10 CKJajJeHa 3 MBOX KYJb, IKi MAlOTh JIUIIIE
OIHY CHLIBHY TOYKY (IIOACHITHL UOMY).

& &

Puc. 9.713

Puc. 9.74

Mnororpa}mmc — IIé TeoOMeTpuYIHe TiJIO,
MOBEPXHS AKOTO € 00’€THAHHAM CKiHUYeH-
HOI0 YyMcCJia IIJIOCKUX MHOI‘ORYTHHICiB.

3azHaYUMOoO, 10 MOHATTS BHYTPINTHLOI Ta
rpaHUYHOI TOYKH, a TAaKOK 00JlacTi MOKHA
BBECTU i HaA MJIONIWHI, AKIIO y BiAmOBimHUX
O3HAUEHHAX 3aMiCTh KyJIi ¥ chepu posridanaTu
KpyT i KoJio BifgmoBimHO.

Toxi, HampuKJazm, MTJIOCKUNA MHOTOKYT-
HUK — OOMe’KeHa 3aMKHeHa 00JIacTh Ha TLJIO-
IUHi, TPAHUIEI0 AKOI € MHOTOKYTHUK.
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NMPUKNA/L PO3B’A3YBAHHA 3AJAMI

3adava
o0T'pyHTYHTE.

Po3sp’azanna

P 1) Bagama ¢irypa (puc. 9.15) me ¢ reo-
merpuuyHUM TinoMm. Crpasmi, axmo M i K —
BHYTPIIlIHI TOUYKM JIBOX TeTpaeapiB, i3 AKUX
CKJamaeThcA 3amaHa (irypa, To JiHiA, 1m0 ix
CIOJIyYa€ i NPOXOAUTH TiJIbKU Uepes3 TOUKU
3amaHol (irypu, 060B’sIBKOBO IIPOXOIUTH Ue-
pe3 CHiJbHY BepIIuHY A 3aJaHUX TeTpaeapiB.

AJe 119 TOYKaA He € BHYTPIIIHBLOIO IJIA 3a-
naHoi (irypu (BoHa € IpaHUYHOIO, OCKIJIBKH
Oyab-sIKa KyJisd i3 IeHTpoOM Yy TouIi A MiCTHUTH
AK TOYKHM 3amaHoi (irypu, Tax i TOUKH, IO
He HaJIeKaThb i (irypi).

2) Bapgana ¢irypa DABCE (rpaus ABC —
CIijibHA IJIs IpaBUJIbHUX TeTpaenpiB DABC
i ABCE; puc. 9.16) — € reoMeTpuyHUM Ti-
JIOM.

Cupagpni, Bona oomeskeHa. (AKimo Touka O —
IeHTp IIpaBujiabHOro TpukyTHuka ABC, ToO
3 BigpiskiB OA i OD BuGepemo OiabIIHiT —
Bigpisok OD=h. Toxi ryas 3 mentpom O
i pagiycom R>h TOBHICTIO MiCTUTH 3aJaHy
dbirypy.)

OckinbKu B TeTpaemgpax, i3 AKMX CKJama-
e€ThCcA 3a7aHa (irypa, cirijibHa OCHOBAa, TO BHY-
TpimmHiMu TouKamMu (irypu € Bci BHyTpimiHi
TOUKK 000X TeTpaenpiB i BHYTPIIIHI TOUKM
mpukyTHuka ABC (Tomy Oyab-AKi OBi BHY-
TpimmHI Touku M i K MOMXHA CHOOJYYUTHU Ji-
Hielo, HAIpUKJan:, Bigpiskom MK, yci Touku
AKOTo BHyTpimHi). 'paHuieo ajasa BHYTPiI-
HBbOI YacTHHU 3amaHol ¢irypu € ob6’emHamHA
TpuryTHukis ADC, ADB, BDC, ABE, ACE,
BCE, i 1g rpaHulld HaJeXKUTh 3aJaHi ¢i-
rypi (iHIIUX TpaHUYHUX TOYOK IiA (Qirypa He

mae). <

Yu € reomeTpuyHUM TijioM (irypa, I10 CKJIALaeThCA 3 MBOX PiBHUX IIpa-
BUJILHUX TeTPaeApiB, y AKUX cHijbHA: 1) BepmuHa; 2) rpaub? BigmoBigb

Komenrap

Puc. 9.715

IITo6 mepexkomatucsa, 1o 3azaHa ¢irypa
€ TeOMETPUYHUM TiJIOM, CJIiJl IepeBipuTu BU-
KOHAHHA TaKUX YMOB:

1) dirypa € o6MesKeHOI0;

2) vy Hel € BHYTpimHiI TOUKU, OyAb-AKi OB
3 HUX MOJKHA CIIOJIYUYUTH JiHi€0, yci Tou-
KM AKOI Te)X € BHYTPIiIIHIMU;

3) (irypa MicTHUTBH CBOIO I'DAHUIIO, IIPUUOMY
BOHA 30iraeThbcsA i3 T'PaHUIEI0 MHOMKHUHU
BCix i1 BHYTpimHiX TO4OK (TOOTO TpaHU-
mero il BHyTpimHbOI yacturau). [na Toro
1100 3poOUTH BUCHOBOK, IO 3amaHa Qiry-
pa He € TeOMEeTPUYHUM TiJIOM, JOCTATHBHO
BKa3aTu xoua 0 OZHY 3 XapaKTepPUCTHUU-
HUX BJIACTUBOCTEH Tijla, AKa He BUKOHY-
e€ThbCa IJIA 1mmiel Qirypu.

Puc. 9.716
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3anumaHHg

Bnpabu

fArka ¢irypa B mpocTopi HasuBaeThcsa ONykKJow? HaBeniTe mpurgaagu
ONYKJNX 1 HEOMYKJMX IIPOCTOPOBUX (iryp.

fArxa ¢irypa B mpocropi HasmBaeThcsa 3B’sA3H00? HaseniTh mpuraagu
3B’A3HUX 1 He3B SIBHUX IIPOCTOPOBUX (Piryp.

fka Touka mpocTopoBOi Pirypu HasmBaeThCA BHYTPilIHbOO? Yu € BHY-
TPIITHBOIO TOYKOIO IIPAaBUJILHOTO TeTpaeapa OCHOBA HOro BUCOTH? cepe-
ouHa iioro BucoTu? BimmoBigbk oOIr'pyHTyIiTE.

fIka Touka mpocTopoBOi (irypu HasuBaeThbcAa rpaHuuyHo0? Yum € rpa-
HUYHOIO TOUKOIO IPABUJIBHOTO TeTpaeapa ONHA 3 HOro BepIIMH? OCHOBA
tioro Bucotu? BiamoBigbs oOTpyHTYITE.

IITo Take rpanwuiis mpocTopoBoi ¢irypu? I1lo € rpanuieio OTpaBUILHOTO
TeTpaeapa?

fAxra ¢irypa B mpoctopi HasuBaeThbcsa obmeskeHoo? HaBeniTe mpuriagu
o0Me)KeHuX i HeoOMeKeHuX Qiryp.

IITlo Take reomerpuune Tijo? HaBenmiTh mpuxaagm.

IITo Take moBepxHs reomeTpuuHoro Tiza? HaBemiTh mpukIamm.

9.1. Yu e reoMeTpWuHHM TiJIOM ABOTPaHHUII KyT? Binmosizp o6IpyH-

Ty#TE.

9.2. Yu e reoMeTpUUHHUM TiJoM (irypa, 1o CKJIaJeHa 3 JBOX PiBHUX Ky-

0iB, y axux cmisbHa: 1) Bepinuua; 2) pedbpo; 3) rpaub; 4) giaronajib?
BukonaiiTe BigmoBigui pucynku. Bigmosias oOr'pyHTyiiTeE.

9.3. Bo06pasiTh ABi mpocTopoBi (irypu i posmicTiTek ix Tak, mo6: 1) ix 06’eq-

HaHHA OyJI0O TeOMETPUYHHUM TijoM; 2) iX Iepepis OyB reoMeTPUUYHUM
Tizom; 3) ix o6’emHaHHA He OyJ0 reoMeTpUYHHUM TijaoMm; 4) ix mepepis
He OYyB reOMETPUYHUM TiJIOM.

9.4. Illo € MHOKMHOIO BCiX TOUOK IIPOCTOPY, KOOPAUHATH AKUX 32J]0BOJIH-

HAIOTH YMOBY:
1) x2+y?+2%2=4; 2) x2+y?+22<4; 3) x2+y®+22<4?
fra 3 mux TPHOX GIryp € reoMeTPUUYHUM TiJgoM?

9.5. Bob6pasite y gexapToBiii cucremi KoopaumHAT Girypy, KOOpAMHATH

AK0l 3am0BOJNBHAIOTL yMoBU 0<x<2, 0<y<2, 0<z<2. Yu € 0=
(irypa reomeTpuuyHUM TijIOM?

9.6. Yu e dirypa, KoopauHATH SKOI 3aZOBOJIBHAITH yMoBH 0<x<2,

O<y<2, 0<z<2, reoMeTpUYHUM TiOM?

9.7. Yu e dirypa, KOOpAUHATH TOUOK AKOI 3aJ0BOJLHAIOTH CUCTEMY He-

x2+y?+22>1,

9 To g reoMeTPUUYHUM TijgomM?
x“+y°+2z°<16,

piBHOCTEM
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BigomocTi 3 icTopii

MHororpaHHuku i, 30Kpema, npasBWJ/IbHi MHOro-
rpaHHMKM 3 JaBHiX 4YaciB npuBepTasmM Jo cebe
yBary BYeHuX, apXxiTektopiB i npeAcTaBHMKIB
GaraTbox iHWMX nNpodeciit. Ix Bpaana Kpaca,
JOCKOHaNiCTb, rapMoHia MHororpaHHukis. [li-
charopifii BBaXKanM npaBW/IbHI  MHOrOrPaHHUKM
60XKECTBEHHMMM M BMKOPMCTOBYBa/IM iX Yy CBOiX
dinocodcbKMx TBOpax Npo CyTb CBiTy. JeTanbHo
OnMcaB BJIACTMBOCTI MPaBWUJIbHUX MHOMOrPaHHMKIB
JaBHbOTrpeLbKUiA  yyeHui MnatoH (429—348 pp.
4o H. e.). Came ToMy npaBW/IbHi MHOrOrpaHHUKM
Ha3MBaloTbCA TaKoX Tinamu [lnatoHa. [paBuiib-
HUM MHOrorpaHHMKam npuceaYeHa octaHHA, X,
KHWMra 3HameHuTux «Havan» EBKniga.

Puc. 7. Tina Apximeaa

KpiM npaBuabHMX i HaniBNpaBMJIbHUX MHOMOrpaH-
HUWKiB KpacuBi (pOpMM MatloTb TaK 3BaHi 3ipyacTi
MHOrOrpaHHMKK. Hanpuknag, iCHye TiNbKW 4OTH-
puU npaBu/bHi 3ipyacTi MHoOrorpaHHuKM. [lepui
aBa o6ynu Bigkputi |I. Kennepom (1571—1630),
a fApa iHwWMX Makke 200 pokiB mo ToMmy no-
oyaysaB Jl. [lyaHco (1777—1859). Came TOMYy
npaBWJIbHi 3ip4acTi MHOrorpaHHMKM Ha3MBaKOTbCS
Tinamn Kennepa — MMyaHco. Ix MoxHa oaepxatu
3 MPaBUIbHUX MHOIOrpPaHHMKIB MPOAOBXKEHHAM iX
rpaHer abo pebep. I3 TeTpaeapa, Kyba i okTae-
Apa 3ip4yacTi MHOrOrpaHHMKM OJeprKaTtM He BAa-
€TbCcA. AKWO po3rnsHyTM AodeKaeap, TO NPOAOB-
YKEHHA Moro pe6ep NMpUBOAMTb A0 3aMiHM KOMXKHOI
rpaHi 3ipyaCcTUM MpaBUJbHUM N’ ATUKYTHUKOM

Ycnig 3a EBKNigOM BMBYEHHAM N’ATM NPaBUbHUX
MHOrorpaHHuKiB 3aMmaBcsa Apximes (287—212 pp.
40 H. 3.). [lepeKkoHaBLWKUCb Y TOMY, WO HE MOX-
Ha Mo6yAyBaTW LIOCTWUI MPaBU/IbHUIA MHOMOrpaH-
HWK, Apximez no4aB OyAyBaTM MHOIOrPaHHMKM,
Yy AKMX TpaHAMM € MpaBW/IbHi, ane He OAHO-
MMEHHI MHOTOKYTHMKM, a B KOXHilM BepLUMHi,
AK i y NpaBWIbHUX MHOrOrpaHHMKIB, CXOAMTbCA
oflHa M Ta cama KinbKicTb pe6ep. TaK BiH OTpM-
MaB 13 HaniBnpaBM/IbHUX MHOMOrpaHHMKIB.

Jo Hac piMwna po6ota BuYeHoro «Ipo MHoro-
rpaHHWMKM», Yy AKiM [geTaslbHO OnMcaHi M Hase-
JeHi puUCYHKM ycix 13 MHororpaHHuKiB, Ha3Ba-
HMX Ha 4ecCTb YyyeHoro Tinamu Apximeaa (amB.
puc. 1).

Puc. 2. 3ipyactmn
NPaBUIbHUIA M’ ATUKYTHUK

(pyc. 2) i B pe3ynbTaTi BUHMKAE MHOrOrpaHHMK,
AKMM Ha3MBAETbCS MasIMM 3ipyacTMM JoAeKae-
ApoM (puc. 3, a).

Y pesy/bTaTi NPOAOBKEHHA rpaHeM JoAeKaeapa
3’aBnATbCA ABI MOXAMBOCTI. [lo-neplue, AKLWO
po3rasagatv NpaBUbHI M’ ATUKYTHUKKU, TO OAEPIKY-
€MO TaK 3BaHWM Be/MKWMI fofeKaeap (puc. 3, 2).
Mo-gpyre, AKWO AK rpaHi po3rsifagaTtv 3ipyacTi
N’ ATUKYTHUKKU, TO OJEPKYEMO BEJIMKUIA 3ipyacTuit
Jofekaeap (puc. 3, 6).

Ikocaegp Ma€e ogHy 3ipyacTty cdopmy. Y pesyib-
TaTi NPOAOBKEHHSA rpaHel iKocaeapa oJepKYEMO
BE/IMKMM 3ipyacTuii ikocaeap (puc. 3, 8).
TakMM YMHOM, iCHYIOTb TiZIbKM YOTUPU TUMM Mnpa-
BMJIbHMX 3ip4acTMX MHOrOrpaHHMKIB.
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Puc. 3. 3ipyacti MHOrorpaHHUKM

barato dopM 3ipyaCcTUX MHOrOrpaHHMKIB Mig-
Ka3sye cama npupoga. CHiXMHKM — ue 3ipyacTi
MHOTOrpaHHUKM. |3 JaBHUHM OAM Hamaraimcs

B enoxy BigpoaxeHHs BenMKMM iHTepec Ao dopm
NpaBUJ/IbHUX MHOIOrPaHHUKIB NPOABUIN CKY/IbMNTO-
pM, apXiTeKTopM, XYAOXKHUKK. JleoHapao Aa Binui,
HanpuKiaz, 3axorJ/itoBaBCA TEOPiEl0 MHOrorpaH-
HMKIB i YacTo 300paxyBaB iX Ha CBOiX MOJIOTHAX.
BiH npointocTpyBaB 300pa)eHHAMM NpaBUJIbHMUX
i HaniBNpaBU/IbHUX MHOMOrPaHHMKIB KHUIY CBO-
ro apyra ueHusa Jlyku Mavoni (1445—1514) «lpo
60KeCTBEHHY NponopLito». [HWMM 3HaAMEHUTMM
XYZOXKHMKOM €noxu BigpogsKeHHs, AKMM TaKoX

OonucaTU BCi MOMXKMBI TMMM CHiXKMHOK, CKAaZanu
crieuianbHi atiacu. 3apa3 BiJOMO KiJibka TMCAY
Pi3HMX TUMIB CHi’KMHOK.

3axorn/oBaBcs reomeTpieto, 6yB A. Atopep. Y 1oro
BiZOMiM rpaBiopi «MenaHxonis» (AMB. PUCYHOK
Ha C. 92) Ha nepeaHbOMY NAaHi 306parKeHo Ao-
Aekaeap. 1525 poky [opep HanmMcaB TpakTar,
y SKOMY nNpeAcTaBMB M’ATb MNPaBU/IbHUX MHO-
rOrpaHHMKiB, MOBEPXHi AKMX CAyXKaTb FapHWMM
MoJensMM nepcnekTmMBu. fAK incTpauisa uboro
BMCHOBKY Ha 3HaMeHMTiM KapTuHi CanbBagopa
Jani «TaeMHa BeuyepsA» MICTUTbCA NEpPCneKTUBHE
300paXKeHHA NpaBM/IbHOIO AoAeKaepa.
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KaptnHa «TaemHa Beueps» (CanbBagop Jani)



3aBOaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

3ABJAHHA A9 NIATOTOBKM 0 OLIHIOBAHHS

Tecm 1.
Ne 1
2.
IIpoiigiTe
OHJIAITH-
TeCTyBaHHS

3HalgiTh AiaroHaJb IPAMOKYTHOTO IIapajejelinena, sIKIO HOro BUMi-
pu mopiBHIOIOTH 3 cM, 4 cM, 12 cMm.

A 5cm B 13 cm O 15 cm

b 12 cm I' 14 cm

O6umcaiTh maoHly 6iuHOI MOBEepPXHi IPAMOI IIPU3MM, OCHOBOIO SIKOI € IIa-
pasesorpaMm 3i cropoHamum 6 cm i 14 cm, a BucOTa IIPU3MU ITOPiBHIOE
12 cm.

A 144 cm? B 240 cm? I 480 cm?
B 168 cm? I' 336 cm?

OcnoBow mipamigu SABCD, 3o6paskeHOI Ha PUCYHKY, € KBaapar, Oiu-
He pebpo SB mepHneHAUKYJIAPHE OO0 ILJIOIIMHM OCHOBHU IIipamimm, Tou-
Ka M — cepenmua Bifgpiska CD. YKaxiTh JiHIWHWUE KYT ABOTPAHHOTO
KyTa mipamigu mpu pebpi CD.

A ZSAB B 4SCB o ZSCD
b ZSDB I' ZSMB

HiaroHayjb OpaBUJIbHOI YOTUPUKYTHOI HNPUBMHU AOPiBHIOE d 1 yTBOPIOE
KyT ¢ 3 IJIOIMHOIO OCHOBU HpuU3MU. 3HAHIITH peOpPO OCHOBU NPU3MHU.

NER a2
A dcoso B —sing A ——coso
2 2
b d\/§sin<p r d\/§coscp
I\\ |
I\ 6 I
Ha pucyHky 300paskeHO NOpPaBUJILHY IIECTUKYTHY [ !
npusmy. Binbma pgiaromans nmpumaMu gopiBHIOE 6 ,*\_T\ o 4\
i yTBOpPIOE KYT O 3 IJIOIIMHOIO OCHOBU. ¥ CTAHOBITH ,’ \\
BigmoBigmicTe Mixk samamumu BeauumHamu (1-3) |/ \
Ta BUpasamMu Aaa ix obuumciaenna (A-T). ow
1 Bucora npusmu A 3coso \‘\l\
2 CTtopoHa OCHOBU NPU3MU B 6cosa
3 Ilnoia HaKOiILIIIOrO B 6sino

JIiaTOHAJILHOTO TIEepepisy I' 18sin2a
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6.

OcHoBa OpAMOI TPUKYTHOI MPUSMHU — NPAMOKYTHUHN TPUKYTHUK i3 Ka-
reramu 10 cm i 24 cm, a BucoTa nIpuaMu 5 cM. SHAWJITH IJIOITY MOBHOI
MMOBEPXHI IIPU3MU.

A 120 cm? B 300 cm? I 540 cwm?®

B 240 cm? T 470 cm?

3HalAiTe momnly 0iuHOI MOBEepXHi MpaBUIBHOI YOTUPUKYTHOI ImipaMmigu,
BHUCOTA AKOI MOpiBHIOE 6 cM, a cTopoHa OCHOBU — 16 cM.

B ocHOBi mipamiau JeXUTh TPAMOKYTHUN TPUKYTHUK i3 TiIOTEHY30I0 C
i roctpum KyToMm .. IIBi OiuHi rpaHi, AKi IpOXoAAThH Uepes3 KaTeTH,
MePIeHAUKYJIAPHI [0 MJIOIIUHN OCHOBM, a TPeTs OiuHa IpaHb HAXWJIEHA
IO OCHOBU HiJ KyToM . 3HaAHJiTHL BUCOTY Iipaminu.

TeMu HaB4Ya/IbHUX MPOEKTIB

MuororpanHuKY B apxiTekTypi cBiTy ¥ YKpainu.
IIpaBunbHI ¥ HamiBOpaBUJIbHI MHOTOTDAHHUKU.
T'eomeTrpisa B Kpucragax.

3ipuacTi MHOTOTPDaHHUKH.

I BUKOHAHHA HPOEKTY CTBOPIOETHCA KiJIbKA TPy, KOKHA Mae
3HAWTH MHeBHY iH{dopMaIriio.

PesyabraTtu poboTu Hag IPOEKTOM KOXKHA I'pyma o(OPMJIIOE y BU-
TIAA1L KOMI’IOTepPHOI ImpeseHTaIlii, 3aXMCT IIPOEKTiB AOIiJLHO IPOBECTHU
y ¢opmi gebaTis.

3 eTanamu po6OTU HaZ NPOEKTOM MOXHA O3HAMOMMTMCS, 3BEPHYBLUMCb
[0 iHTepHeT-NiATPMMKM NigpyyHMKa.
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TIUJ1A OBEPTAHHA

Y LLlbOMY PO3 4TI BA:

P 03HaMOMUTECA 3 OCHOBHUMM TiNnaMm obepTaHHs: UMNIHAPOM, KOHYCOM,
Kyfelo Ta IXHIMW BNAaCTUBOCTAMU;

P HaBuMTECH PO3B'A3yBaTV 3adadi, NOB'A3aHi 3 Tinamm obepTaHHs;

P> 3MOXKEeTe YyTOYHUTI PO3TaLlyBaHHS LLEHTPIB BMMCAHWX | ONMCAHKWX KyJlb
y npr3Max i nipamigax;

P HaBuMTECH PO3B'A3yBaTW 3afadi, Y AKMX PO3rNAAA0THCS NEPEPI3M TiNn
obepTaHH$A Ta KOMOIHALLIT MHOrOrpaHHKKIB 3 Kyneto
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Tabauys 8
Unninap

UmningpoMm (KpyroBum UMAIHAPOM) HA3UBAETHCA TiJIO, IO
CKJIATAETHhCA 3 OBOX KPYriB, AKi He Jie:KaTh B OMHIil IIO-
I[UHI i cyMilal0ThCA MapajieIbHUM IIepeHeceHHAM, i Beix
BigpiskiB, 1[0 CIIOJy4YarOTh BiAMMOBiAHI TOYKH IMX KPYTiB.
Kpyru — ocHoBM musiHmpa.
Bingpiskwu, 110 cmosy4armTh BiAMOBiAHI TOUKM Kijm KpyriB, —
TBipHI muIiEgpa.
AA,, BB, — rBipHi nuiriagpa.
IIuaiaap Ha3UBAETHCA npAMUM, KOO0 HOro TBipHiI mepmeH-
OUKYJISIPHI M0 MJIOIIMH OCHOB.
Y mKiNIbHUX OiIpyYHUKAX:
UURIHOp = npamuil Kpyzosuil yuniiHop

BaacTusocri

1. OcHoBU muJiHApa piBHI I mapaJjesbHi.
OA=0,A, =R, un. AOB||un. A,0,B; .
O — IeHTP HUIKHBOI OCHOBH,
O; — IeHTD BePXHBOI OCHOBH.
2. TsipHi muaingpa mapajejbHi @I piBHi.
AA,||BB, ,AA, =BB,.
3. Bucora muiainapa (BiZcTaHb MiXK ILJIOIITUMHAMHU OCHOB)
IOPiBHIOE MOBYKWHI TBipHOI.
H, ,,=AA=00;.
4. VY pesynbraTi obepTaHHA NPAMOKYTHHUKA HABKOJIO HOTO
CTOPOHU SK OCi YTBOPIOETHCA ITWJIIHAP.
OMM,0; — UpAMOKYTHUK,
0O, — Bichk yTBOPEHOTO IUIiHADPA (OO1 ||MM1).
R,,,=OM=0M,, H,,,=MM,=00; .
5. S =nR? =2nRH .

OCH. ITHJI ’ Sﬁqu. jinzne

S opn = Seiun + 2S0es = 2nR(H + R)

IIOBH
Ilepepisu nuIiHgpa MIOHIHHAMU

Ocvosuil nepepis yunindpa

ABCD — ocwoBuii mepepi3 (mmepepis, Io IIPOXOAUTH Uepe3
Bics 0O0;),
ABCD — npAMOKYTHHUK.
AD=d ., =2R, AB=H_,,.
AB i CD — TBipHi muiaiggpa
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3axinyenna maba. 8

Hepepia yunindpa niouLUHOI0, NAPALeibHol0 1020 OCi
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M

mwi1. KLM || OO, ,

KLMN — upAMOKYTHUK.

KL i MN — tBipHi nniiaapa,
KL=H,,,

Hepepi3 yunindpa nIouUHO0I0, NAPALEeLbHOI0 1020 OCHOEAM

Ilnominua, mapaJjenbHa ILJIOIMWHI OCHOBM IIMJIiHApa, Iepe-
TUHAE HOro GiUHYy IIOBEPXHIO II0 KOJY, IO HOPiBHIOE KOJY
OCHOBH.

R .=R

nepepisy UL

IInomuHa, TOTMYHA T0 IUIIHIpA

Ilnommua, II0 IPOXOAUWTH Uepes3 TBIpHY MUJIIHAPA HepHeH-
IUKYJISAPHO IO OCHOBOTO IIepepidy, AKUUM MiCTHTH I[}0 TBipHY,

HA3MBAETHCS IJIOLUIHHOIO, TOTHYHOIO T0 IHIiHIpA.

O — OOTHYHA MJONIMHA OO0 IMUJIiHIpAa.
AB — TBipHa, IJOIMHA O TPOXOAUTH uepe3 AB.
o Lo AOO;

MOACHEHHA 1 OBI'PYHTYBAHHH

!

. Uuningp

Os3Ha4yeHHA. UmniHgpom (Tounimme, Kpyro-
BMM UMNIHAPOM) HA3UBAETHCA TiJO, IO
CKJIATAEThCA 3 ABOX KPyriB, AKi He Je-
JKaTh B OQHIM IUIOIIUMHI W CyMilIarThCA
mapaJjieJIbHUM IIepeHeCeHHIM, i Bcix Bim-
pisKiB, [0 CHIOJIy4alOTh BiAMOBimTHI TOY-
KU mux kpyrie (pmc. 10.1).

‘ C0BO «IMJIiHAP» HMOXOAUTH Bif
rpPernbKoOro «KIJIiHIPO» — 00epTaro. a

Puc. 70.7
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Kpyru HasuBaIwOTbCA OCHOBAMU UUJLIH-
dpa, a BifpisKwu, IO CIOJyYalOTh BiAmOBimHIi
TOUKU KiJT KpyTiB, meipHumu yusindpa.

OckinbKkM  mapajieibHe  IepeHeceHHS
€ PYXOM, TO OCHOBM IHIiHApa piBHi. OCKinb-
KM B pe3yJbTaTi mapaJieibHOTO IMepeHeCeHHs
IJIOIIIUHA TEPEXOIUTh V MapaeJbHy IJIOIIN-
HY (200 B cebe), To OCHOBM IIMJIIHIPA JIE€KATH
y mapajxeabHux miaommHax. OCKiIbKu B pe-
3yJbTaTi MapajieIbHOTO HepPeHeCeHHS TOUYKU
3MIIYyIOThCSA IO TMapayielbHUX mpamMux (abo
mo MpAMUX, AKi s06iraioTbcsg) Ha Ty camy
BificTaHb, TO TBipHi UWJIiHApPa mNapaJjeabHi
i piBHi.

Huniagp HaA3WBAETHCA NPAMUM, AKIIO
foro TBipHI NEePHNEeHAUKYJAPHI A0 IIJIOIIMNH
ocHOB: AA; 1 1mn. ABO (puc. 10.1, 0).

Haji posriazaTuMeMo TiAbKU IIPAMUN
OUJIIHIP, AKUHA Ha3UBATUMEMO IPOCTO UUJLiH-
Opom. Ilpamuil yuaindp HAOYHO MONCHA PO3-
ens0amu AK mijno, ymeopeHe 8 pe3yivbmami
00epMAHHA NPAMOKYMHUKA HABKOJLO CMOPO-
Hu sk oci (puc. 10.2).

Padiycom yunindpa Ha3UBAETHCA paLiyc
ioro OCHOBH.

Bucomoio uyuaindpa Ha3WBAETHCA IEP-
MeHINKYJIApP, IPOBeJeHnil i3 Oyab-IKO0I TOU-

———t——
-~ ~
- do )
“
— I

m

Puc. 70.2

Ku onHiel ocHOoBU Ha iHmty. TakoX BHCOTOIO
Ha3WBAIOTH JOBXKUHY IIHOTO NEPIEHIUKYJI-
pa, TOOTO BiACTaHb MiXK ILJIOIMIMHAMHU MHOTO
OCHOB.

3asHaunuMo, III0 BUCOTA IMJIIHAPA AOPiB-
HIOE WOT0 TBipHIiA.

Biccio yuaindpa HasUBaeThCA MPAMA, IO
OTPOXOAUTH Yepe3 IeHTPU HOro ocHOB. Bich
napaJjejbHa TBIpHUM.

O6’ekTu MUIIHAPUYHOI (POPMHU YACTO 3Y-
cTpivuaioThCcsA B MOOYTi, TeXHIIll Ta apXiTeKTy-
pi (ZuB. pUCYHKM).

Mysen C. dani, =
M. @irepac, | ' ;
IcnaHis
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Ilosepxna wuyunindpa CKIAZAETBCA 3 OCHOB
i 6iunol mnoBepxHi. BiuHy noeéepxnio IUIiHADA
YTBOPIOIOTH TBipHi.

SKIO MOBEepPXHIO MUWJIIHAPA Po3pisaTu IO KO-
JlaX OCHOB i AKiii-HeOyab TBipHil, a moTiM poO3-
TOPHYTH Ha IUIOIIWHiI, TO OAEPKUMO PO3BTOPTKY
muiaiagapa (puc. 10.3). Boma ckaagaerbed i3 mpsa-
MOKYTHHUKA — PO3TOPTKM OiuHOI IMOBEepXHi IUJIiH-
Ipa — i nBox piBHHMX KpyTiB. fKIMo pamiyc muiin-
Ipa gmopiBHIoe R, a Bucora — H, To ifioro Oiumy
TOBEPXHIO PO3TOPTAEMO B IIPAMOKYTHUK 3i CTOPO-
Hamu 2nR i H. Ilmomy imiei posroprxu 2nRH
NPUIMAaTh 3a NJA0WY OivHOl nosepxHi yuaindpa™.

OToxe,

=2nRH,

me R — pagmiyc nmmaingpa, H — i#ioro Bucora.
Toxi maoIa mMOBHOI MOBEPXHI IUJIiHAPaA AOPiB-
HIOE:

Sﬁiqn. NI

SIIOBH = SGi‘{H. AT + 2SO(:H =
=2nRH +2nR*=2nR(H +R).

2. MNepepi3z ymMniHapa NaoWMHAMM

Ilepepisz mumaiapa NDJIOMIMHOIO, IIapaJebHOIO
oro oci, € mpaMokyTHuUKOM (puc. 10.4).

IIBi #ioro cTOopoHM — TBipHiI muiaiHapa, a aBi
iHIIi — TapaJjieJbHi XOpAM OCHOB.

30KpeMa, IPIMOKYTHUKOM € OCHLOBUH Iiepepia.
Ile mepepi3 mumwiriHApa IJIOIIWHOIO, IO ITPOXOAUTH
yepes #oro Bich (puc. 10.5).

Teopema 10.1. IlmommuHa, mapaJjejbHa ILIO-
I[UHI OCHOBYU IMIiHApPA, IepeTHHA€E Horo OiuHy
TMIOBEPXHIO II0 KOJIY, IO JOPiBHIOE KOJIy OCHOBH.

® Hexait f — mromuHa, nmapajgejbHa IJIOIIU-
Hi ocHoBU nuiainapa (puc. 10.6). Ilapasensue mepe-
HECEeHHSA B3JIOBIK HAIIPAMKY OCi ImmiiHapa, IO Cy-
milae WIOIMUHY B 3 MJIOIIMHOI OCHOBHU ITWJIIH/DA,
TaKOK cyMiljae mepepis O0iuHOI mOBepxHi IIoIIU-
HOO P 3 Kosiom ocHoBu. OTiKe, Iepepis € KoJom,
[0 IOpiBHIOE KOsy ocHOBH. O

3. BnuMcaHa M onucaHa Npu3Mu

Os3HayeHHA. [lpu3aMa HasMBAETbCA BMMUCaHOIO
B uuniHgp (a uMniHgp — OMMCaHUM HaBKoO-
N0 MpU3MM), AKIHO OCHOBW IIPU3MHU BIHCAHIi
B KOJIa OCHOB IMJIiHIpAa.

* Bigbmr cTporo 1o hopmyry 0yze oorpyHToBaHO B § 17.

H
27R
Puc. 70.3
m
01,
I
L
I I
I I
e
o
K
Puc. 70.4

Puc. 70.6
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Puc.

I3 osHaueHb MpPU3MU W IIUIIHAPA MAaeMo,
1o O0iuHi pebpa BOMcaHol B MUJIIHIP IPU3MU
€ TBipHuMu nuiaingpa (puc. 10.7).

IlnomuHua, 1110 TPOXOAUTH UEpPEe3 TBipHY
MUWJIiHAPA NOEePHeHAUKYJIIPHO IO OCbOBOTO
mepepisy, AKWUN MICTHUTH ITI0 TBipHY, Has3mBa-
€ThCA IJIOIMHOIO, JomuyHol 00 UuaiHopa
(puc. 10.8).

O3HaveHHA. [pM3Ma Has3MBA€ETbCA ONU-
CaHOI0 HaBKoO/0 uuniHapa (a uuniHap —
BMNMCAHUM Yy MPU3MY), AKIIO OCHOBU IIPH-
3MH OIMMCAHI HABKOJO OCHOB IIMJIiHApa.

70.8

ITokaskemo, 1110 B omucaHiil mpuami 6iumi
rpaHi € foruuyHUMHU A0 nuaiagpa (puc. 10.9).

® Hexait M — TOUYKa JOOTHKY KoOJa
HM)KHBOI OCHOBM IIMJIiHApPa 3i cTropomoio AB
OCHOBHU ommcanoi mpusmu. IIpoBegemo uepes
TouKy M ocroBuii epepis muiingpa. Bice OO,
TepIeHAUKYJIApHA M0 ILIomuHu ocHoBu ABO,
roni OO, L AB. Kpim Toro, OM 1 AB
(3a BJIACTHBICTIO JOTHMYHOI) i 3a 03HAKOIO
NEePIeHAUKYJAPHOCTI TPAMOI ¥ IIJOIMUHU
AB 1 11.0,0M. Toxi 3a 03HAKOIO IepIeHAN-
KyJsapHocTi maomus nia. ABB;A | nn. O,0M,
TOOTO IIOIIMHA OiuHOI TrpaHi mpuaMu € 1I0-
TUYHOIO H0 muiaimapa. O

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Poss’azanuga

P fIkmo cropoHa KBajpaTa OCLOBOTO Iepepi-

3y (puc. 10.5) mopiBHiOE X, TO x2=Q.
Bucora mnuiimapa mopiBHIOE X, miamerp

OCHOBHU TaKOJK OOopiBHIOE X (TOOTO 2R=1x).
Oroxe,

=2nRH =1-(2R)-H =

Sﬁqu. finits

=m-x-x=mx’=71Q . <

OchoBUil mepepis HIuWIiHApPa — KBaapaT, ILJIOIIA SKOTO JOPiBHIOE Q.
3HaUgiTE oIy OiuHOI MOBepPXHI IMJIiHApAa.

KomenTap

SIKmI0 ochLoBUI Iepepis HMuIiHApa — KBa-
IpaT 3i CTOPOHOIO X, TO TLJIOIAa Hepepisy mo-
PiBHIOE x2 . Maemo PiBHAHHSA x? =@, 3BigKH

x=Q .

3a3HauuMo, IO B 3a7avi moTpiOHO BU3HA-
YUTKU TWJoITy OiuHOi moBepxHi. ¥ (opmyry
3HAUEHHS X BXOAUTHME B KBagpaTi, TOMY
MOJKHA, He PO3B’sI3yBalOuUM PiBHAHHS, 3aIlu-
caTyu BUMOIY 3ajJaui uepes X, a B OTPUMAaHY

GopMyIy HifCcTaBUTH SHAYEHHA X2 .
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Bucora mumiaingpa gopiBHiOE 8 cM, pamiyc ocHoBu — 5 cm. Immimap
IepeTHYJU ILJIONIMHOIO, IapaJjesIbHOI0 OCi Tak, IO B Iepepisi micranu
KBazpar. 3HAWAITh BifcTaHb Bif IILOTO mepepisy mo oci.

3adaya 2

Posp’a3annsa Komenrap

P Hexaii mepepiz ABCD (puc. 10.10) ' Bizcramp Bim oci mo mapajenbHOl i#i IIOIUHHA
mapajeabHui oci 00, IUIiHApA | MOYKHA 3HAUTH AK BincTaHb Bif OyAb-AKOI TOUKU
(AD=AB=8 cm, AO=5 cwm). Bigcrans , oci (Hanpukiaz, Big Touxku O) no 1miei miaomumHM.
Mix Biccio i1 mepepisom gopiBHIoe Bizcra- ' 1106 sHaiTu Bigcrans Bix Touku O mo ciuHOI ILJIO-
Hi Big Toukm O 10 mepepisy. YpaxoBy- , IIMHU, AOCTATHHO IIOMITHUTH, IO IJIOIIMHA OCHO-
oun, 1o Teipaa AD | nia. ABO, maemo: ' BU TepHEeHAWMKYJIAPHA OO ILJIOIUMHU IIepepisy.

mi. ABC L in. ABO. Toxi nepunengukyadap OH no npamoi AB neperu-
ITposememo OH | AB. HY TEepPHeHANKYJIAPHUX ILJIONIUH € MepIeHIUuKY-
Toxi OH 1 nua. ABC. JAPOM 0 CiuHOI IJIOIIIUHHU.

TobTo Bimpisok OH — Bimcramb Bin

mepepisy mo oci.

Armo OH 1 AB, To Touka H — ce-
penuna Bigpiska AB i AH =4 cm. Toxi
3 IPAMOKYTHOTO TpuKyTHUKa AOH 3Ha-
XOIMMO:

OH =JOA? — AH? =52 4% =3 (cm). <

Puc. 70.70
340 3 3HaNAiTh MIOIy 0iUuHOI MOBEPXHi MPaBUJIBLHOI TPUKYTHOI IIPU3MU, BIU-
aoa4a caHol B IIMJIIHAP, pPagiyc OCHOBH SIKOTO MOPiBHIOE 8, a Bucotra — 3.
Posp’a3anua Komenrap
P dAxmo mnpasunbHa npusma ABCA;B,C, fIkmIo mpusMa BUMCAHA B IUJIIHAD, TO

BumcaHa B mmiingp (pue. 10.11), To Buco- ' 1XHI BHCOTH DiBHI i OCHOBAa NPU3MH BIIMCA-

Ta npusmMu AA, nopiBHIOE BucOTi nmiainzgpa,  H&8 B OCHOBY IIMJIHADA. Cﬂ”lﬂ TaKOM ypaxysa-
T06T0 AA, =3. TH, II[0 BICOTA IPABUJIbHOI IPU3MHU AOPiBHIOE

b6iuHOMYy pebpYy.

CropoHa OCHOBU 3aJlaHOI ITPABUJIBLHOI IIPU-
3MU [OPiBHIOE CTOPOHI a4 TPaBUJIBHOTO TPU-
KYTHHKA, BINCAHOIO B KOJIO pagiyca R=8.

Hna i1 3HaXOm)KeHHS MOYKHA CKOpUCTa-

TCA (HOPMYJI0I0 a=R\/§ abo @dopmy.si0i0

R= a , TOmi
2sin A

i

3
a=2Rsin A = 2Rsin60° = 2R~T=R\/§.

MosxHa TakoK ypaxyBaTu, 1110 meHTp O —
Puc. 10.77 TOUKA TepeTUHY BHCOT, MemiaH i GiceKTpuc
npaBUJIbHOTO TpuKyTHUKa ABC.
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CTopoHa OCHOBU NIPU3MU JOPiBHIOE CTO- Iz mpamoxkyrHOoro TpuryTHUKa AOH
POHiI TPaBUIBHOTO TPUKYTHUKA, Bmucauoro i (puc. 10.12) maemo: AH = AOcos30°, ToGTO
B K0JIO pamiyca R=8.

Toxi i:Rﬂ, Toni a=Ry3 .

2 2 g
AB=R\3 =83 .
Oroxe,
Saiqn.np =Pj gpcAA; =3AB-AA, =
=3-8/3-3=72/3 (k8. ox.). < \
N
Puc. 70.72
3anuUMaHHg 1. Iloscuits, mo Take muaiHAp (mpamuii kpyrosmii murirap). Illo Takxe

TBipHA muaiHApa? ocHoBH Huainapa? OiuHa mOBepXHA HUIiHApa? BU-
coTa ¥ Bick muainapa?

2. Sxoro ¢iryporo € mepepis IMIiHApaA IJIOIIMHOIO, IIAPAJeIbHOIO HOTO
oci?

3. $xomo (irypoio € ochoBuil mepepis muairgpa?

4. $xoio (diryporo € mepepis IMIiHApa IJIONMHOIO, HapajelbHOI IOTo
ocHoBaMm? BigmoBigb oOGr'pyHTYyIiTE.

5. IloscHiTh, 1m0 TaKe PO3ropTKa IUJIiHApA.

6. Bamumite GopMyIH 414 BU3HAUEHHA ILJIOIL OiYHOI Ta IIOBHOI TOBEPXOHD
muIiHgpa.

7. TlosicHiTH, AKa IMPHU3Ma HA3WBAETHCSA BINCAHOI B ITMJIiHAD.

8. SIka miomuHA HAa3WBAETHCA JOTHYHOIO [0 IUIiHApa?

9. IlosacuiTsh, AKa IpU3Ma HA3MBAETHCA OMMCAHOK HABKOJO I[MIiHApDA.

0

10.* osenits, mo B ommcaniii mpuami 6iuHi rpaHi € ZOTHMYHHMHE 40 IU-
JiHgpAa.
Bnpa6u 10.1.° Yu mae murinzap:

1) meuTp cumerpii;
2) Bich cumerpii;
3) maomuHy cumMeTpii?
VEKaxiTs ix.
10.2.° Pagiyc ocHOBM HuMJIiHApa JOPiBHIOE 2 M, BHCOTAa — 3 M. SHaHAITH:
1) miaroHaJysib OCHOBOTO THepPepPi3y IMIiHApPA;
2) momry 0iuHOI MOBepXHi IMJiHAPA;
3) mJoITy mOBHOI IMOBEPXHI ITMJiHApa.
10.3.° IInoma 6iuHoi moBepxHi muiiHgpa HOopiBHIOE T2mW, a BHcoTa — 8.
3HalgiTh AiaMeTp OCHOBH.
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10.4.

10.5.

10.6.

10.7.

10.8.

10.9.*

10.10.

10.11.

10.12.

10.13.

10.14.

10.15.

10.16.*

OchoBUii mepepis mUIiHApa — KBaJparT, IJIOINA SKOTO AOPiBHIOE S.
3HaWAITh IJIOIIY OCHOBU ITMJiHApA.

Bucora nmuningpa gopisuioe 6 cm, pamiyc ocHOBU — 5 cM. SHAWIITH
IJIOIIY IIepepisy, IPOoBemeHOoTo IIapaJjeibHO OCi IMIiHApa Ha BigcTaHi
4 cm Bifm Hei.

Pagiyc ocuoBu muiaingpa gopiBaioe 1, Bucora — 20, mioira mepepisy,
mapaJjeabHoro oci, mopiBHIOE 20 KB. on. S3HAWAITL BiicTaHb BiJl IILOTO
mepepisy mo oci mwiriHgpa.

Hiaronaysib 0CHOBOTO Ilepepidy IuIiHApa AOpiBHIOE 48 cM, a KyT MixK
Iiero giaroHaJIo ¥ Biccio muiaiHapa — 60°. 3HAWAITH:

1) BucoTy mmiringpa;

2) paziyc ocHOBUM IIWJIiHIPA;

3) oIy OCHOBU ITWJIiHZIpA.

VY nunainapi mapajiesbHO HOTO OCi ITPOBENEHO ILJIOIUHY, IO BiATUHAE
Big xosia ocHoBm ayry 120°. JloB:kmHa Bigpiska oci Misk IeHTpamMu
ocHOB ctaHOoBUTH 10 cM, BifcTaHb Bif oci 40 ciuHOI IJIOIMIMHU AOPiB-
HIOE 2 cM. 3HAUAITH MJIOIIY Hepepisy.

Yepea TBipHY IWJIiHApPaA IIPOBENEHO OB B3a€EMHO IIEPIEHANKYJIAPHI
mwiromuHu. Ilmoima KOMKHOrO 3 OTPpUMAaHUX IIepepisiB mopiBHIOE @.
3HaANAITh IIJIONIIY OChOBOTO IIepepisy.

SHaAUIITh IOy OiUuHOI MOBEPXHI MUIIHApPA, AKIIO IIJIOIIA HOT0 0ChO-
BOTO IIepepidy gopiBHIOE S.

Posroprkoro 0iuHOl IMOBEpXHi MUIiHApPa € MPAMOKYTHUK 31 CTOpPOHA-
mu 8 i 3. 3HalAiTe, TBipHY 1 pagiyc OCHOBM IMJIiHApa, AKIIO Bigomo,
1o mer pamiyc Oinmbirmii 3a 1.

ILroma moBHOI MOBepXHi muaingpa gqopiBHioe 28871 cm?. 3HAALITH BU-
COTY ¥ pajiyc OCHOBU IMJIIHApAa, SIKIIO Bimomo, 110 BHcoTa Ha 12 cm
OinbIria 3a pajgiyc.

Kyr mixk TBipHOIO mMumiiHapa ¥ mAiaroHaJIJIl0 OCbOBOTO IIepepidy AOpiB-
HIoe @©. 3HaHAiTH miomry 6iuyHOl moBepxXHI mumiiHApa, AKIO MJIOINA
MOro OCHOBU HOPiBHIOE Q).

HiaronaJysb po3ropTKu 0iuHOI MOBEPXHI HMuIiHApa AopiBHIOE d i yTBO-
pIoe KyT ¢ 3 OCHOBOIO PO3TOPTKU. SHAUTIThH:

1) mutory mOBHOI ITOBEePXHi IMUJIiHIPA;

2%) KyT @, IpU IKOMY ILJIOIla IIOBHOI MOBEPXHIi IMmIiHApa HalbinbIIa.

OaguH 1UUIiHADP OTpUMaJuM OOEPTAHHAM Yy IIPOCTOPI IPAMOKYTHU-

Ka ABCD HaBKoJO npaMoi AB, a iHmuii — obepTaHHAM TOTO CaAMOT'O

TPAMOKYTHUKAa HaBKoJ0 mpsamoi BC.

1) HoBexits, 110 IOl OiYHMX ITOBEPXOHDb IMUX IUJIIHAPIB PiBHI;

2) 3HAWAITL BiOHOIIEHHS ILJIOIN MOBHUX IOBEPXOHb IMIiHAPIB, AKIIO
AB=a, BC=b.

Bucora nmuainapa mopiBHIOE 2 M, pagiyc ocHOBH — 7 M. ¥ Ied 1u-
JIHAP IOXWJIO O OCi BIMCAHO KBaJApaT TaK, IO BCi BEePIIWHU MHOTO
posTallioBaHi Ha Ko0JIaX OCHOB. SHAWIITHL CTOPOHY KBajapara.
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10.17.

10.18.*

10.19.*

10.20.*

10.21.*

10.22.

10.23.°

10.24.

10.25.

10.26.

10.27.

IInomumua O IIepeTHHAE OCHOBUW IMHWJIIHApPA II0 XOPJAaxX, IOBXKUHU
AKUX OOpiBHIOIOTL 16 cM i 12 cMm. 3HAHAITE TaHTeHC KyTa MiK ILIO-
MINHOI0 Ol 1 TJIOMIMHOI0O OCHOBU IWJIIHApPA, AKIINO paliyc MUJIiHIpa
mopiBHIOE 10 cm, a Bucora — 30 cm.

ILmoia ocHOBM IMJIIHAPA BiIHOCUTLCSA MO ILJIOIIL OCHOBOTO Iepepisy
aK 1:4. 3HaigiTh KYyT MiK JiaroHAJIAMHN OCBOBOTO IIepepisy.

Yepes TBipHY MMJIiHAPA IIPOBEAEHO ABi CiUHI MJIOIMUHU, KYT MiK AKU-
My popiBHioe ¢. OfHA 3 IJIOIIWMH IPOXOAUWTH Uepe3 Bich IMIiHADA.
3HaNAiTh BiJHOIIIEHHS IIJIOIMN MepepisiB muiaiHapa MUMU IJIOIIMHAMMU.
Bucora nuainapa mopiBHIOE 6 1M, paxiyc ocHoBu — 5 am. Kinmi Biz-
piska AB, moB:xuHa AKoro mopiBHioe 10 am, JekaTh Ha KoJiax 000X
OCHOB. 3HAWIITH BifcTaHb Bif IILOTO Bifpiska g0 oci muainapa.

Y piBHOCTOPOHHBOMY HMWJIIHAPI (IiamMeTp AOPiBHIOE BUCOTI ITMIiHApDA)
TOYKa KOJIa BEPXHBOI OCHOBU CIIOJIlyYe€HA 3 TOYKOIO KOJIa HUMKHBOI
ocHOBU. KyT MixK pamiycamMm, mpoBeieHUMHU B IIi TOYKHU, AOpiBHIOE 60°.
SHaAWIITh KYyT MiK IIPOBENEHOI0 IPSIMOIO M Biccio muIiHIpa.

OchoBUM IIepepisdoM IMJIiHApa € KBaApaT, AiaroHajlb SKOTO JOPiB-

HIOE 10\/5 . 3HangiTh ol 6iuHol i MOBHOI ITOBEPXOHDb IIPABUIBHOIL
OpU3MU, BOMCAHOI B Iel IWJIIHAP, AKIO HpU3Ma:

1) TpukyTHa;

2) YOTUPUKYTHA;

3) IIeCTHUKYTHA.

IIpamoryTHUI TapaJjesenines OMUCAHO HA-
BKoJio nuainapa (puc. 10.13), paxgiyc ocHo-
BU II BUCOTA AKOTO JOPiBHIOIOTEL 8. SHAUAITH
IJIOIIY IIOBHOI IIOBEPXHi mapaJiesemnimesna.

B ocHOBiI mpaMOil mpmM3Mu JIEXKUTH KBaaparT
3i croponoio 6. Biuni pe6pa mopiBHioioTh 10.
3HaWAiTh MJIONTY ITOBHOI HOBEPXHI IMJIiH-
Ipa, OIMMCAHOTO0 HABKOJO ITi€el IpU3MH.

Puc. 70.13

B ocHOBiI mpAMOiI mpuaM® JIEXKUTh INPAMOKYTHUN TPUKYTHUK i3 Ka-
Teramu 6 i 8. Biumi pebpa mopiBuiororTs 10. 3umaiimiTe miaomry OiuHOI
TOBEePXHI IWJIIHAPA, ONMCAHOTO HABKOJIO ITiel mpusMu.

Y muaieap BOMCAHO TPAaBWJIbHY IMIECTUKYTHY HTPUBMY. SHAUIITH KYT

Mixk miaroHasmro ii GiudHoi rpami @I Biccro muIiHApa, AKINO pamiyc
OCHOBH [TOPiBHIOE BUCOTI IMJIiHApA.

BuaABiTb CBOO KOMMETEHTHIiCTb

Ckinbru G6aHok Gapbu, micTkicTio 2,8 KI, mOTpiOHO mpuabaTy AJIA
dapbyBanHsa B nBa mapu 10 3aKpuTHUX MeTaJeBUX IMUJIiIHIPUYHUX 0O-
40K i3 miamerpom gHa 60 cM i BucoToio 85 cMm, AKINO s (papOyBaHHSA
1 m? meraneBol moBepxHi BuTpavaershca 120 r papbu?
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Tabruus 9

KoHyc

KoHycoM (KpyroBMm KOHYCOM) HA3WBA€THCA TijJIo, IO
s CKJIAAETHCA i-3 lc!)yra}, 'rf)ln?n, m(? He JIeKUTH y IJIOIUHI

I[bOTO KPyra, i Bcix BigpisKiB, AKi croay4aroTh 110 TOUKY
3 TOYKaAMH KpyTra.

Kpyr — ocnoBa konyca.

Touka S — BepIIMHA KOHYycCa.

Bigpisku, 110 cmosydyaroTh BepPIIMHY KOHyca 3 TOUYKaAMU

KoJia OCHOBU, — TBipHi KOHyca.

SA, SB — TBipHi KoHYyca.

Konyc masuBaethea npamum, aximo SO Lmia. AOB (O —
B [IEHTP KpPyra OCHOBH).

Y mKinTbHUX OigpyYHUKAX:
KOHYC = NPpAMUL KPY208Ull KOHYC
Baacrusocri
1. TBipHi KoHyca piBHI.
SA=SB= ...
2. H ,=SO — Bucora Kornyca, SO Lnn. AOB .

3. ¥V pesysabTaTi o6epTaHHSA MPIMOKYTHOIO TPUKYTHHUKA
HaBKOJIO MOr0 KaTeTa SIK OCi YTBOPIOETHCA KOHYC.
NAOS — npamoryrtHuii, £ AO0S=90°.

IIpama SO — Bich KoHyca,

R}QOH =AO0 ’ HKOH =S0.
AS — TBipHa, AS=1.
4. Socq.xon = nR* > Stiun. xou = TR,
Shoss = Seiam. xon + Socw = BRI+ R? =nR(+R)

Ilepepisu KoHyca MIOIIMHAMU

Ocvosuil nepepis Konyca

ASAB — ocboBuii mepepis (mepepis, 110 IPOXOAUTEH Uepes
Bick SO).

ASAB — piBuoGeapeunii, SA=SB (SA i SB — TBipHi)
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ITpodosicenns maba. 9

Ilepepis Konyca naowWuUHOIO, ULO NPOXOOUMb Hepe3 1020 6ePUUHY

5

ASMK — piBHOOeIpeHUiA,
SM=SK (SM i SK — tBipHi)

K

Ilepepis Konyca naow,uro, napanenrbHo 1020 OCHOEL

Ilnomuua, mapajenbHa IIJIOIIMHI OCHOBU KOHYcCa, IepPeTH-
B Ha€ KOHYC II0 KPYry, a OiuHy IIOBEpPXHIO — II0 KOJIY 3 I[eH-
TPOM Ha OCi KoHyca.

R

mepepisy __ S01

R SO

IInommuHa, TOTUYHA 0 KOHYycCa

S
MnowmnHoO, [OTMYHOK A0 KOHyCa, HA3MBAETHCA ILJIONIMHA,
1[0 MPOXOAUTH Uepe3 TBipHY KOHyca i NepmeHIUKYJIApHAa
IO TIJIONIUHYM OCHOBOTO Mepepisy, AKMil MICTUTH 1[I0 TBipHY.
0 — IUIOIWHA, JOTHUYHA [0 KOHYyca.
SA — TBipHa, IJONIMHA O IIPOXOJUTH uepes3 TBipHY SA,
o Lo SAO
A
3pizaHuii KOHYC
) Ymeopennsa 3pi3anozo Konyca

dAxmio B 3amanomy KoHyci (3 BepmuHOI S i KpyroM OCHO-

BU 3 1eHTpoM () IPOBeIeHO ILJIOIIWHY, MapajieibHy HOoTo
P OCHOBi, IO TIEpeTMHAE KOHYC, TO IA IJIOIMHA BigTWHAE
Bii HbOTO MEHHINH KOHycC (i3 BepmiumHOI S i KPyrom OCHO-
Bu 3 ne"Tpom O, ). HacTuHa nporo KoHyca, 10 3aIWIINAIA-
csd, Ha3MBAETHCSA 3pidaHMM KOHYycoM (Ha PUCYHKY BHUIiJIeHA
JKUPHOIO JiHi€0).
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3akinyenna maba. 9

Bucororo 3pizaHOro KOHyca HAa3sMBAETHCA TMEPHEHAUKYJIAD, IIPOBEIEHUI
i3 OyAb-sIKOI TOUKM OOHi€l OCHOBU HAa iHIITY OCHOBY.
3okpema, OO, =H, .»de O 1 O — IeHTPU OCHOB 3Pi3aHOrO KOHYycCa.

3pis. Ko

Bnacmueseocmi

1. OcnoBuii mepepis 3pisaHoro Kouyca — piB-
HOOiIUHA Tpamernis.
MKNT — ocboBUil mepepis,
% @ MT| KN, MK=TN (rBipHi),
MT=2r, KN=2R,
00, LKN, 00,=H.

2. Y pesynbrari o00epTaHHA HTPAMOKYTHOIL
rTpanernii OBAQO; HaBKoJIO oci, II[0 IPOXO-

B .
IUTL 4depes3 OiUHY CTOPOHY, IIePIIEHAUKY-
JAPHY OO OCHOB, YTBOPIOEThCA 3pil3aHuii
KOHYC.
3. Stium. apis. xor = n(R+r)l, ne R i r — paniycu HmwxHBOI # BepXHBOI
oCcHOB, |=AB — TBipHa.
2 2
SHOBH ZSquH +S100H +8200H ZTC(R+r)l+TER +Tr

MOACHEHHA 1 OBI'PYHTYBAHHH

1. KoHyc (akmio Ha puc. 11.1, 6 SO Lmia. AOB, To 30-

’ OsHayeHHsA. KoHycom (Toumimre, Kpyro- GpaceHuil KOHyC — NPAMMUH).

BMM KOHYCOM) Ha3MBAETHCA TiJIO, IO
CKJIaTa€ThCA i3 Kpyra — OCHOBHU KOHYcCAa,
TOYKH, KA HE JEKUTh y IJIOIMHI I[OTO
Kpyra, — BepIINHU KOHYyca, i BCix Bix-
piskiB, 10 CIIOJYyYarOTh BEPUIMHY KOHYCA
3 ToukKamMu ocHOBM (pumc. 11.1).

5

Kouyc moxoaurs Bif rpenbKoro
CJI0BA «KOHOC» — COCHOBA IIHIIIKA.

Bingpiskwu, 1m1o crmosiyuaroTh BEPIINHY KO-
Hyca 3 TOUKaMM KOJia OCHOBUW, HA3WBAIOTHCHA a 6
meipHumu Konyca (Hanpukjiazg, Ha puc. 11.1 Puc. 171.7
Bimpisku SA i SB — TBipHi Komyca). Konyc
HaBWBAETbCA NPAMUM, HAKIIO MIpPAMa, IO Hami posrasmaTuMeMoO TiIBKU MIPIMUHR
CIIOJIyUa€e BepPIUHY KOHyca 3 I[eHTPOM OCHO- KOHYC, SAKHH HA3WBATUMEMO IIPOCTO KOHY-
BU, NEPIEHIUKYJADPHA OO0 IJIOIIMHU OCHOBU COM.
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Haouno npamuil kpyzosuil KOHYC MOXMHA po3zasdamu AK
mino, ymeoperne 6 pe3yabvmami 00epMAHHA NPAMOKYMHOZO
MPUKYMHUKQ HABKOL0 1020 kamema sk oci (puc. 11.2).

Padiycom xKoHyca Ha3UBAETHCS PaAiyc HOro OCHOBH.

Bucomoio KOHYyca Ha3UBAETHCA NEPIEHAUKYJIAD, IIPO-
BeIeHUN i3 MOr0o BepIIMHW HAa ILUIOIIUHY OCHOBU. ¥ IIPAMO-
ro KOHyca OCHOBa BHCOTHU 30iraerbcad 3 IIEHTPOM OCHOBH.

Biccio psaMoOTo KpyroBoro KOHyca HasWBA€EThCA IIPSIMa, IM0
MiCTHUTBH HOr0 BHUCOTY.

Y mpsamMoro KpyroBoro KoHyca Bei TBipHi piBHI (4K moxwmri,
10 MalOTh PiBHI mpoeKIii — pamiycu OCHOBU KOHYyca).

IIpeaveru KoHiuHOI (hOopMHM UYACTO 3yCTpPivaioOThCA B IOOY-
Ti, TexXHini (PUCYHOK — MAaTPOH AJA APUJSA) Ta apxXiTeKTypi
(IUB. PUCYHOK).

4 Hogepxnﬂ KOHYCca CKJIATAEThCA 3 OCHO-

BU It 6iuHOI noBepxHi. BiuHy noepxnio KoHyca
YTBOPIOIOTH TBipHi.

Puc. 77.2

dAxmro 6iuHy TOBEepXHIO KOHYycCa po3pisatu
3a IKOI0-HeOyIb TBipHOIO Ii POSTOPHYTHU HAa ILJIO-
mIHiI, TO OoAepP:KMMO ii pPo3ropTKy. Posroprka
0iuHOI IMOBEPXHI KoHyca pazgiyca R i3 TBipHOIO [
€ CeKTopoM paziyca [, mOBKUHA IOYyT'HW SKOTO
IOPiBHIOE MOBXKMHI KoOJIa OCHOBH, TOOTO 2TR
(puc. 11.3).

Ilmomy 1iel po3ropTKu NpuUMaloTh 3a N.J0-
wy 0iuHol nosepxHi KoHyca'.

* Binem cTporo Ie HOHATTS Oyhe PO3IJIAHYTO
B§17.

Bopota Kario,
M. bopgo,
®paHuia

MaTpoH
ana apuna
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Borma B crinmbkm pasiB MeHIIA Big IJIOIITL
Kpyra pagiyca [, y CKiJIbKU pasiB moOBKUHA
Iyru ceKkTopa 2mR MeHIIa Big HOBKUHHU KoJa

S .
paxiyca I, TooTto 2ml.
Tomy
Sﬁqu.KOH _ 2TCR
ik onl
3BigKU
A Sﬁilm. KOH nRI.
11106 3HalITH IJIOIITY ITOBHOI IOBEPXHI KOHYyCA,
Tpeba MO MJIOIi ¥oro OiuHOI MMOBepXHi momaTu
IJIOIIY OCHOBH:
2
Puc. 771.3 S omn = Soian. xon + Soey = BRI+ TR =nR(I+R).

2. lNepepi3z KOHyca niOWMHAMM

Ilepepis KoHyCca MIOMIMHOIO, IO TPOXOAUTDH
yepes3 MOT0 BEPIIUHY, € PiBHOOEAPEHUM TPUKYT-
HUKOM, OiYHi CTOPOHU SIKOTO € TBipHUMU KOHYycCa
(puc. 11.4). 3okpema, piBHOOEAPEHUM TPUKYT-
HUKOM € 0cbo8uil nepepi3 konyca. et iepepis
OPOXOAUTH uepeld Bich KoHyca (puc. 11.5).

Teopema 11.1. IlmomuHa, mnapaJjieJbHa
ILIOIIMHI OCHOBM KOHYCa, IEPETHHAE KOHYC
0 Kpyry, a OiuHy IIOBEPXHI0 — II0 KOJY
3 IEHTPOM Ha OCi KoHyca.

® Hexaii  — miomuua, 10 mapajieabHa
IJIOIIMHI OCHOBM KOHyCa ¥ IlepeTHHae KOHYC
(puc. 11.6). IleperBOpeHHs TOMOTETIi BiTHOCHO
BepIuHU S KOHyca, siKe CyMilae IJomuny [3
3 ILJIOIIMHOI0O OCHOBM, CYMIiIIa€e IIepepis KoHyca
IJIOIIWHOK [ 3 ocHOBOW KoHyca. OTike, Imepe-
pis KOHyca MJIOIIMHOIO € KPYT, a mepepis 6iumol
MOBEPXHiI — KOJIO 3 IeHTPOM Ha oci Komyca. O

ILromua, mapaJiejibHA OCHOBI KOHYyca, IO
mepeTHHAE KOHYC, BilTHMHAE Bil HHOTO MEHIIUi
Konyc (puc. 11.6). Hacruna, 110 3ajuInuaacHd,
Ha3usaemovcs 3pisaHum kounycom (puc. 11.7).

3pizaHuii KOoHyC OOMesKeHO ABOMa Kpyra-
MH — ¥Oro ocHoBaMu (IJIOIIWHU SAKUX Tapa-
JesbHi) i GiuyHOIO mOBepxHew. Bucomow 3pi-
3A4H020 KOHYCGA HABUBAETHCA NEPIEHIUKYJIAD,
OpoBeAeHUN i3 OyIb-AKOI TOUKM OJHiel OCHOBU
Ha iHmy, HampukJaz, Biapizok 0,0, mo cno-
Jy4ae MEeHTPU KPYTriB OCHOB.

5

K
Puc. 771.4

) Puc. 77.5

Puc. 17.6 @

Puc. 771.7
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HoB:KMHA IIHOTO IMEePHEeHINKYIAPA TOPiB-
HIOE BiicTaHI Mi’X ocCHOBaMU 3pilaHOro KOHY-
ca — II TaKOYK HasWBAIOTh BUCOMOI0 3Pi3AHO-

20 KOHYCA.
Bigpisok AB, 110 cmosiyyae HanOMMMKUL
TOYKU KiJ OCHOB, — megipHa (BOHa € uac-

TUHOIO TBipHOI SB TOBHOTO KOHyCa, i3 AKO-
ro OyB ojep:KaHUii 3pisaHW KOHYC (AUB.
puc. 11.6). Hoe:xkmHa 1boTo Bigpiska AB
TaKOXX HA3UBAETBCA MGEIPHOK 3Pi3aAH020 KO-
Hyca.

D

e

B
Puc. 77.8

VYpaxoByrouwn, 1o Ha puc. 11.6 mirommuaa
SOB nepeTuHae napaJjiesibHi MJIOITUHU OCHOB
3piBaHOTO KOHYyCa II0 MapaJIeJIbHUX MPAMUX,
ogep:xkyemo, mo O;A| OB, TOoMy O0OCBOBUM
mepepisoM 3pisaHOro KoHyca € piBHOOiuHa
Tpamnernis (ABCD ua puc. 11.8), i 3pisauwmit
KOHYC MO’KHa TaKOX PO3TIANATU AK TiJo,
yTBOpeHe 00epTaHHAM IPAMOKYTHOI Tpamelrii
AO,0OB =nakono 6iunoi croporu 0,0, nep-
NeHIUKYJIAPHOL 1O OCHOBU TpareIlrii.

3. BnucaHa M onucaHa nipamigm

O3HayeHHsA. NMipamiga Ha3MBaeTbCcA BNMCa-
HOI0 B KOHYC (@ KOHYC — OnMCaHMM HaBKOJ10
nipamMigm), IKI0 OCHOBA MipaMiau BImMca-
Ha B KOJI0O OCHOBH KOHYCa, a BE€PIINHOIO
mipamiagu € BepmmuHa KoHyca (puc. 11.9).

Puc. 77.9

I3 1mBpOro oO3HAYEHHS OJEPKy€EMO, IO

0iuHi pedpa BIHMcaHOI B KOHyC Hipamign

€ TBipHUMH KOHyca, BHCOTH Iipamigu

I KoHyca 30irarThcs, a pagiyc KoHyca

JOPiBHIOE paniycy KoJia, OMHCAaHOrO Ha-

BKOJIO OCHOBH ITipaminu.

Iomuunow naowuHoo 00 KOHYca Ha-
3WMBAETHCA ILJIOIIMHA, IO IIPOXOAUTH Uepe3
TBIipHY KOHycCa i IepIeHAWKYJISIpPHA OO ILJIO-
IIMHU OChOBOTO IIepepisy, AKUHA MiCTUTH ITIO
TBipHY (AKIIIO IIJIOIMIMHA (O TPOXOAUTH Uepes
TBipHy SA kKomyca i o L mi.SAO, To o0 —
IOTHUYHA ILJIOIIMHA OO0 KOHyca; puc. 11.10).

5

A
Puc. 77.70

O3HaveHHA. lNipaMiga Ha3uBaeTbcA onuca-
HOI HAaBKOJIO KOHyca (a KOHyC — BMMca-
HMM Yy nipamiay), K0 OCHOBA Iipamimgu
ONMHUCAaHA HABKOJO KO0JIA OCHOBHM KOHYCA,
a BEepIINHOIO MipaMigu € BepIINHA KOHY-
ca (puc. 11.11).

Puc. 771.77

I3 HBbOrOo 0O3HAUYEHHS OEPSKYEMO, IO BH-
CcOTHM mipamingu # KoHyca 30irarTscH,
a paaiyc KoHyca JOpiBHIOE paaiycy KoJia,
BINMCAHOTO B OCHOBY ITipamimm.




§ 11.

KoHyc | geski noro nepepisun. 3pi3aHnin KOHYC

IToxaxxkemo, 1110 8 onucadHiit HABKO-
70 KOHYca nipamili naouwurHu OiiHUX 2pa-
Hell € 00MUYHUMU nJAOWUHaMU 00 KOHYca
(pume. 11.11).

® Hexaii M — Touka [JOTUKY KoJa
10 OCHOBM KOHYyca 3i cTOpOHOI0O AB OCHOBU
onmucaHol mipaminu. IIpoBememMo uepe3 ToOuU-
Ky M ochoBUil mepepi3 KoHyca.

Bice SO mnepmeHgukyadapHa OO ILIO-
muuau ocuoBu ABC, Tomi SO L AB. Kpim
Toro, OM 1 AB (3a BJaCTUBICTIO JOTHUYHOI)
i 3a 03HAKOIO MNEePHEeHAUKYJIAPHOCTI IPAMOI
¥ maommuEu AB 1 ma.SOM. Toxi 3a osua-
KOI0 MepPHeHAUKYJISIPHOCTI IIJIOIIUH MAaeMo:
mi1. ASB 1 un. SOM, tobro mioinuHa 0iu-
HOI I'paHi mipaMmiiu € JOTHUYHOIO IIJOIINHOIO
mo xKomyca. O

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3a0aua 1

Komyc mepeTHy/ M ILJIOMIMHOIO, IIapajejbHOI0 OCHOBi, Ha Bigcrami d Bif
BepHINHN. SHAHLITL ILJIOMIY IIepepisy, AKIIO pamiyc OCHOBM KOHYycCa IO-

piBuioe R, a Bucota — H.

Po3sB’azanna

P PosrisHeMO OMOTETiIO 3 I[EHTPOM y TOY-
mi S i3 xkoepimienToMm romoreTii

SO, d
SO H'
3a 1miel romoTeTii OCHOBA KOHYyCa IEPETBO-
pUThCA Ha INIYKAHUKN IIepepis, TomMy pajiyc
mepepisy AOPiBHIOE:
Rd

rnepepiay:R'k: H .

Toxi mioIa mepepidy mOPiBHIOE:

S _ 2 _ nR 2d2
nepepisy — nr, mepepizy — Hg

. <

KomenTap

ITepepis xomyca (puc. 11.12) moxxkHa oxep-
JKaTU 3 OCHOBY KOHYCa MepPeTBOPEHHAM I'OMO-
TeTil BiTHOCHO BePIIWHU KOHyca 3 Koediri-
€HTOM T'OMOTeTii

_ SO, d
- so H'

Cupasnai, 3a 1miei romorerii Touka O mepe-
TBOPUThCA Ha TOuKy O, a IJIOIIUHA OCHOBU
KOHyca — Ha IIapaJieJbHy il IJIOIIUHY, IO
NIPOXOJUTH depe3 TouKy O, , ToOTO Ha 3aJjaHy
IJIOIIUHY Tepepisy .

Puc. 77.72
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3adaya 2

3HalAiTh IJIOINY IIOBEePXHi Tijsa, oTpuMaHOro obepTaHHAM PiBHOOEIpPE-
HOTO TPUKYTHHKA 3 OiuHMMU cTOpoHaAMU 8 cM i KyToM Mik HumMu 120°

HABKOJIO IIPSAMOI, II[0 MiCTUTH OiUYHY CTOPOHY TPUKYTHHKA.

Posp’azanuga

P Hexaii pisHOOGegpenuii TpukyTHUK ABC
(AC=BC=8 cm, £ACB=120°) obGepraeTbcsad Ha-
BKOJIO oci, mo mictuth cropony BC (puc. 11.13).
IIposegemo OA L BC.

VYV pesyabraTi o6epTaHHSA TPAMOKYTHOTO TPUKYT-
Huka AOB HaBkoJo oci BO yTBOpPIOETHCA KOHYC,
TOMY BifipidoK AB y pesyJsbTaTi o0epTaHHSA HaBKOJIO
oci BO yTBopioe 0iuHy MOBEPXHIO KOHYyCA 3 TBipHOIO
AB i pagiycom ocuoBu AO.

Amnajoriuno B pesyJbTaTi o0epTaHHS IPIMOKYT-
HOTO TpUuKyTHUKA AOC HaBKO0J0 0ci BO yTBOPIOETH-
cdA KOHYyC, ToMy Bizmpisok AC y pesysbTari o0epTanHs
HaBKO0JIO oci BO yTBOpioe OiuHY HOBEPXHIO KOHYyCa
3 TBipHOIO AC i pamiycom ocuoBu AO.

Toxi miomra mOBEepXHiI OTPUMAHOTO Tijia MOPiB-
HIOE CyMi ILTOI OiYHMX HOBEPXOHb ITMX KOHYCIiB.

I3 mpamoxkyTHoro Tpukytauka AOC (LACO=60°)
MaeMo:

OA = AC-sin60°=4/3 (cm).
I3 mpamoxyTHOro TpuKyTHUKAa AOB (LABC = 30°)

OJIEPIKYEMO:

AB=-49 __3/3 (cw).
sin30°

Toxi moBepxHs Tija 00epTaHHA TOPiBHIOE
S=n-AO-AB+n-AO-AC=
=7-4y/3 83 +1-44/3 -8=

= 961+32V31=32(3+/3)n (cm?). <

3adaya 3

Po3sB’azanna

Komenrap

Ilinx uvac posB’A3yBaHHs B3amad,
moB’aA3aHuX i3 obepraHHAM Giryp Ha-
BKOJIO OCi, cCJif ypaxoByBaTu, IO
B pe3yJbTaTi 00epTaHHA MPAMOKYTHO-
ro TPUKYTHUKA HABKOJIO KaTeTa SAK Oci
YTBOPIOETHCA KOHYC, a B pPe3yJbTaTi
obepTaHHs HPAMOKYTHOI Tparmerii Ha-
BKOJIO 0iuHOI CTOPOHU, MHEePIEeHIUKY-
JAPHOI OO OCHOBU Tpamelii, — 3pisa-
HUN KOHyc. ToMy AOIIJIBHO 3 KOXKHOIL
BEPIIIUHU 3aJJaHOTO MHOTOKYTHHUKA, II[0
He JIe’KUTDb Ha oci 00epTaHHsd, IIPOBECTHU
NepIeHAuKYJApP Ha Bichk i posTIAHY-
TH IIOBEPXHIO, SKY OIINCYE KOMKHUII
i3 BimpiskiB, IO He JIEXKUTh Ha OCi
obepTaHHA.

Puc. 771.73

HoBeniTsh, 110 ImJjoma 0iYHOI IMOBEePXHi 3pi3aHOr0 KoHyca 3 TBipHOIO [
i pagiycamu ocuoB R i r mopimioe ml(R+r).

Komenrap

JlomoBHUMO 3afaHUM 3pisaHuil KOHYC OO0 TIO-
BHOTO KoHyca (pmc. 11.14). 3a ymoBoOIO
OB=R, O,A=r, AB=Il. Ilnoma G6iunHoil
IOBEePXHi 3pisaHOro KOHYycCa TOPiBHIOE pPis-
HUII momy 0iYHMX IIOBEPXOHBL ABOX KOHYCIiB
i3 TBipHUMEU SB i SA.

SKIO MOTMOBHUTH 3alaHWII 3pisaHUIl KO-
HyC 0 IIOBHOTO KOHYyca, i3 AKOro BiH OyB
orpumanuii (puc. 11.14), to miomry 6iumoi
TOBEPXHI 3pidaHOTO KOHyCca MOYKHA Ofep-
JKaTU SK PiSHUIIO IJIONT 0OiYHMX IOBEPXOHB
IBOX TOBHUX KOHYCiB.



§ 11.

KoHyc | geski noro nepepisun. 3pi3aHnin KOHYC

P IlossaunmMoSA=x, Toxi SB=x+1.
Iz mozi6rocri TpuryrHHUKIB SAO; i SBO
OIEPIKYEMO:

Toni

. l
xR=xr+lIlr i x= ! .
R-r

Or:ke, 1romia GiuHOI mMOBEpXHi 3pisaHOTO
KOHyCa JOPiBHIOE:
S=nR(x+1)-nrx=nx(R-r)+nRl=
l
=n-——(R—r)+nRl=
R-r

=nrl+nRl=nl(R+r). <

3adava 4

i 8 ecm. VYci Giumi pebpa

Ilmomuua SOB mnepeTwuHae ImapajiebHi
IJIOIIMHY OCHOB 3pidaHOT0 KOHyca IO mapa-
JeIbHUX MNPAMUX (01A||OB), TOMY TPUKYT-
mukun SAO; i SBO mogi6Hi.

Hna sanucy 1ol OiYHUX ITOBEPXOHBb IIO-
BHUX KOHYCiB 3PYYHO OJHY 3 TBipHHUX IIO-
3HAUYUTHU 4Yepes X, a IJid BUBHAUEHHS X CKO-
pucTaTucA MPOHOPIIiNHICTIO CTOPiH MOLIOHUX
TPUKYTHUKIB.

5

B
Puc. 77.74

B ocHoBi mipaminy jgeXuTh NPAMOKYTHUNA TPUKYTHUK i3 KaTeramu 6 cm

mipaMigy HaxXuJeHi 00 ILJIOIIWMHYW OCHOBHU IIifn

KyTom 60°. 3HaiaiTe moily O0iuHOl IMOBEepXHI KOHyca, OIHCAHOI'O Ha-

BKOJIO ITiel mipamimu.

Po3sB’a3zanna

P Hexait SABC (puc. 11.15) — 3agana mipawmi-
na. Ockinbku Bei ii 6iuni pebpa HaxwuiieHi mmin
PiBHMMM KyTaMu IO ILJIOIIMHU OCHOBU, TO OCHO-
Boto ii Bucotu SO € IeHTP KOJa, OIIKMCAHOTO
HaABKOJIO OCHOBU IIipaMinm, AKUNA y OPAMOKYT-
HOMY TPUKYTHUKY ABC JI€KUTH y cepenunHi Ti-
moreny3u AB, To6To Touka O — cepenuna AB.

Puc. 77.75

KomenTap

KopucHO BUKOPHUCTOBYBATU TPOXU YTOU-
HeHY (mZuB. 1. 4 HMIKUE) 3arajbHy CXeMY
posB’a3aHHA 3amau, MMOB A3aHUX i3 MHOTO-
rPaHHUKAaMU.

1. O6r'pyHTYBaTH pO3TAIIYyBAHHS BUCOTU
mipamigu (aximo Bci Giumi pebpa mipa-
Migu HaxXWJIeHI HOixg piBHUMU KyTamu
IO TJIOIIIWHY OCHOBU, TO OCHOBOIO BYICO-
TH IipaMigym € IeHTP KoJia, OIIMCAHOTO
HaBKOJIO OCHOBHU IIipamimm, ToOTO cepe-
IUHA TioTeHys3u; Iie CJiJ ypaxyBaTu Iie
IO MOOYynOBM PHUCYHKA OO 3amadi).

2. O6Gr'pyHTyBaTH, II0 IIPOCTOPOBi KyTH
M TpocTOpOBi BijcTaHI mo3HauUeHi Ipa-
BUJIBHO (Y Hac 3aJaHO KyT Mi OiuHmM
pedépoM i MJIOIMHOI0 OCHOBHU, TOOTO KYT
MisK TIuM pebpoM 1 IHOTO TPOEKIIiero
Ha IJIOIIUHY OCHOBH).




Po3ain 2. Tina obepTaHHs

Ockinbku SO L mia. ABC , to AO — mpoekris SA | 3. OOrpyHTyBaT; BUJ i pO3TallyBaHHA 3a-

Ha miomuey ABC, To6T0 £ SAO — KyT Mix naHoro mepepisy (y miit sagaui mepepisu
Giurum peGpom i mrormumoio ABC (£ SAO=60°). . He POSTJIAAAIOTHCA).

dAxmio KoHyc onucaHul HaBKOJIO Iipaminu, | 4, SIKIO POBIIIALAETHCA KOMGIHALIA MHO-
TO IX BepHmIMHU 30iraroThCA 1 KOJO OCHOBHU KO- rOrpAHHUEKA i1 Tijla 0GepTAHHS, TO BKasa-
Hyca OlncaHe HaBKOJO OCHOBM Iipaminu, To0TO TH B3a€MHe PO3TalllyBaHH:A IX eJIeMeHTiB
paxmiyc ocHOBH KoHyca mopiBHIoe OA, a TBipHa (TinpKHU Te, 1o Oyge BHKOPHUCTAHO Mix
KOHYyca AopiBHIOe OiuHOoMy pebpy SA mipamingu. yac posB’sA3yBaHH).

I3 mpamokyTHOrO TPpUKyTHUKA ABC (LC = 90°)
omep:xyemo: AB=10 cm, Tomi AO=5 cwm.
I3 mpamokyTHoro TpukyTHUKa AOS Maemo:

5. Ha Ko)xkHOMY erami oOumciieHb YKa3yeMo,
eJIEMEeHTH SIKOI'0 TPUKYTHHKA BU3HaAYA-
emMo. SIKIO TPUKYTHUK MTPAMOKYTHUIM,

Azizlo (cm) TO TIOSACHIOEMO UOMY.
cos60°
Tomi miomia 6iuHOi IMOBepXHi KOHYyca [I0-

piBHIOE:
Sgiag =T A0-SA=71-5-10=501 (cm?). <

3anUMaHH4 1. TIlodcHuiTs, 0 Take KoHyc (IpaAMuil Kpyrosuii kornyc). Illo Take TBipHA
KoHyca? ocHOBa KOHyca? 0iuHa mMOBepXHA KOHyca? BHCOTAa i Bich KoHyca?

2. S$Ixomo (diryporo € mepepis KoHyca, 110 IPOXOJAUTEL Uepes3 Horo BepHIuay?

3. S$Ixomo ¢irypomo € ochoBuii mepepis KoHyca?

4. $Ixoro (pirypoio € mepepis KoHyca ILIOIIMHOI0, IapaleJbHOI0 H10ro 0CHOBi?
Bigmosias obrpyuTyiiTe.

5. TlosacHiTs, mo Take po3ropTKa 6iuHOI MOBEpPXHI KOHYyca.

6. Bamumite GopMysaM AJIA BU3HAUEHHS ILJIOL OiYHOI if IOBHOI ITOBEPXOHB
KOHycCA.

7. TloacHiTh, fKa mipamiza HasUBaeThCA BIMCAHOIO B KOHYC.

8. $Ika mIomMHA HA3WBAETHCA JOTUYHOIO /O KOHYyca?

9. IlosacuiTs, AKa mipaMifia Ha3WMBAETLCA OMMCAHOI HABKOJO KOHYcCA.

10.* DosexiTs, mo B omucaHiii mipamizi maomueM 6iuHMX TpaHeil € JOTHY-
HUMU J0 KOHyca.

Bnpa6u 11.1.° Pa/:[iyc OCHOBH KOHyca AOpiBHIOE 3 M, BucoTa — 4 M. BHAHIITH:
1) TBipHY KOHYyCAa;
2) nomnty 0iuHOI OBEPXHI KOHYCA;
3) mJomnly mOBHOI MOBEPXHi KOHYycA.
11.2.° Tsipma koHyca mopiBHIoe 10 i HaxmieHa O IJIOIIMHU OCHOBU IIiJ
Kyrom 30°. 3HAWAITL BUCOTY KOHYycA.

11.3.° Bucora xoHyca JopiBHIOE 8, a moB:kuHA TBipHOI — 10. BHaiixiTh mia-
MeTp OCHOBU KOHYCA.



§ 11. KoHyc i feski noro nepepisu. 3pisaHni KoHyC

11.4.°

11.5.

11.6.

11.7.

11.8.

11.9.°

11.10.

11.11.

11.12.*

11.13.*

11.14.*

11.15.°

11.16.

11.17.

11.18.

11.19.

Bucora konyca mopiBHioe 15, a giametrp ocuHoBu — 16. 3HAHAITH:

1) TBipHY KOHYyCAa;

2) momry 0iuHOI MOBEPXHI KOHYyCa;

3) oIy mOBHOI IMOBEPXHi KOHYcA.

Pagiyc ocHoBu Komyca mopiBHioe R. OchoBuii mepepis KoHyca — mIps-
MOKYTHHUI TPUKYTHUK. SHAWAITH ILJIONTY 6iuHOI IIOBepxXHi KoHyca.

Y piBHOCTOPOHHBOMY KOHYCi (B OCHOBOMY mepepisi — mIIpaBHJIbHUH
TPUKYTHUK) Pagiyc OCHOBU AOpiBHIOE R. 3HaAWAiTH IJOIIlYy mepepiay,
IIPOBEEHOTO Yepes3 [Bi TBipHi, KYyT MiK AKMMU AOPiBHIOE O.
HoBemiTh, 1110 3 ycix IepepidiB KOHYyca MJIOIIWHOIO, IO ITPOXOJIUTH
yepe3 MOro BepIINHY, HAWOIJbININII ITepUMeTP MAae€ OChOBUU Iepepis.
Yu mpaBUJIBHO, IO 3 YCiX mepepidiB KoHyca IJIOMIMHOIO, IO MPOX0-
IUTH Uepes HOoro BepIINHY, HAWOIJBIITY IOy Mae OChOBUil mepepis?
BigmoBigs oOGrpyuTyiiTe.

VY cKinbKM pasiB 30iJMBIINTLCA ILIOINA OiYHOI IIOBEPXHI KOHYyCa, SAKIIIO
ioro TBipHY 30iMBIUTH B TpU pasu (pPamiyc OCHOBU 3aJIUIIAEThCS 0e3
3minu)? BigmoBigb oOGI'pyHTYyIiTE.

Bucora komyca gmopiBHioe H. Ha sakiii Bigcrani Bim BepimmHu Tpeba
IIPOBECTH ILJIOINMHY, IIapajejbHy OCHOBi, 1100 ILIOIIa mepepisy mo-
piBHIOBaJia IOJIOBMHI TJIOIi OCHOBU?

Yepes cepefuHy BUCOTH KOHYCa IPOBEAEHO MIPAMY, ITapajejbHy TBip-
Hifl. 3HAUOITL MOBMKUHY Bimpiska OpaMOi, II0 PO3TAIIIOBAHUU yce-
penuHi KOHyca, SKIIO HOBXKMHA TBipHOI mopiBHIOE [.

Bucora komyca mopiBuioe 20, pazmiyc fioro ocmoBu — 25. 3HAWAITH
IJIOIITY Tepepisy, IIPOBEeIeHOT0 Uepe3 BepIINHY, AKIINO BiACTaHb Bif
HBOTO JI0 I[eHTPa OCHOBU KOHYyca JopiBHIOE 12.

Paniyc ocHOBU KoHyca JmopiBHIOE R, a TBipHa HaxuJjeHa OO ILJIONIMHU
OCHOBU Mig KyToM 0. Uepe3 BepHIMHY KOHYCa IIPOBEJEHO ILJIOIIUHY
i KyTOM (@ [0 HOTO BUCOTU. SHAMIITH ILJIOILY YTBOPEHOTO IIepepisy.

TsipHa KOoHyca mopiBHioe 13 cm, Bucora — 12 cm. KoHyc mepernyin
IpPAMOI0, ITapajebHOI0 OCHOBIi, BificTaHb Bif Hei 0 OCHOBY JOPiBHIOE
6 cM, a 1o BucoTu — 2 cM. SHAHLITL BiApisok Iiei mpsamoi, ARKui
poBTalllOBaHUM ycepeanHi KoHyca.

Pagmiycu ocHOB 3pisaHOro KOHyca JOPiBHIOIOTHL 3 M i 6 M, Bucora —
4 M. 3HaiAiTEL TBipHY 3pisaHoro KoHyca.

Paziycu ocHOB spisamoro komyca mopiBoTh R i r (R>r), TBipHa
HaxmujeHa [0 IJIOIIWHU OCHOBU IIig KyToM 45°. 3HAWAITH BUCOTY 3pi-
3aHOTO KOHYcCA.

Pagmiyc oxmiei ocHOBM 3pisaHOro KoHyca BABiui OinbIIuii 3a pamiyc
Ipyroi ocHoBu. SHAWAITh KOMKHUM i3 pagiyciB, SKIIO TBipHa 3pisaHOro
KOHyca AopiBHIOE 2a i HaxmJjeHa HO0 IJIOIIMHK OCHOBHU Hif KyTom 60°.
Pagmiycu ocHOB 3pisaHOro KoHyca JOPiBHIOIOTH 3 AM i 7 AM, TBipHa —
5 am. 3HaAUAITH MJIOIIY OCHLOBOTO IIepepisy.

ILmomi ocHOB 3pisaHoro Kouyca mopiBHioOTh 4 mam2, 16 mm2. Yepes
cepeuHy BUCOTHU IIPOBEAEHO ILJIOIIUHY, MapajieibHy OCHOBaM. 3Hali-
OiTh ILJIONTY IIepepisy.
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11.20.

11.21.

11.22.

11.23.

11.24.*

11.25.*

11.26.*

&

11.27.

ILnomi ocHoB 3pisamoro koumyca M i m. 3HAWAITH IJIOINY mIepepisy,
110 MapajieJIbHUU OCHOBAM i IMIPOXOAUTH Uepes CcepeluHy BUCOTHU 3Pi-
3aHOTO KOHYcCA.

3HaAUIITh IIJIOITY IIOBEPXHi Tijla, OTPUMAHOTO B pPe3yJIbTaTi o0epTaHHA
KBaZpaTa 3i CTOPOHOIO 4 CM HaBKOJIO IIPAMOI, II[0 IPOXOAUTH Uepes
BEPIIUHY KBajJpaTa MepIeHANKYJAPHO M0 AiaroHa i, SKa BUXOIUTH
i3 1iei BepIIMHU.

VYci 6iuni pebpa mipamigum piBui. oBexmiTh, 1110 BOHA BIHMCaHa B Je-
AKUN KOHYC.

OcHOBOIO HipaMigu € HPAMOKYTHUII TPUKYTHUK i3 Karteramu 6 cm
i 8 cm, a Bci gBOrpaHHI KyTU HpU OCHOBiI AopiBHIOIOTL 60°. 3HANIITH
IJIOIIY TOBHOI IIOBEPXHi KOHyCa, BOMCAHOTO B I[I0 IIipaMmimy.

OcHOBOIO mipaminu € piBHOOEAPEeHUH TPUKYTHUK i3 OiYuHUMU CTOpOHA-
MU @, a KyT Mi’K HUMH OOPiBHIOE O. Yci 6iuni pebpa mipamigu yTBoO-
PIOIOTH i3 TJIONMIMHOI0 OCHOBU DiBHI KyTu [. 3HAWAITH MOy MOBHOL
MOBEPXHI KOHYyCa, OIIMCAHOTO HABKOJIO ITiel mipamimu.

Y komyci pamiyc ocuHoBu mopiBuioe R, Bucora — H. 3umaiigits pebpo
Ky0a, YOTUPHW BEPIIMHU SKOTO JeKaTh Ha OCHOBI KOHyca, a YOTHU-
pu — Ha 6iunHiii moBepxHi KoHyca (puc. 11.16).
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Puc. 77.716 Puc. 77.717

Y kKomyci paziyc ocHoBu mopiBHioe R, Bucora — H. 3HaigiTh pedpo
TPaBWJIBHOI TPUKYTHOI mpu3Mu, yci pebpa sKoi piBHi, AKIMO Tpm Ii
BepIINHHU JeXKaTh Ha OCHOBI KOHyca, a Tpu — Ha OiuHill moBepxHi

Komyca (pmc. 11.17).
NOMEXHUA WNT

BuABiTb CBOO KOMMETEHTHICTb

Ho craggapTHOrO HAO00pPYy MOKEKHOTO
UTa, SAKUUA IIOBUHEH OYyTH B KOXKHOMY
mexy Ha OiJIpPUEMCTBi, BXOIUTH KOHiUHE
Bimpo 3 miamerpom ocHoBu 30 cMm i Buco-
To10 35 cM. 3aBrociy IIiAIPUEMCTBA IIO-
TpioHO modapbyBaTu 50 Tarkmx Bimep (30-
BHi i 3cepemunmu). Y HBOro € ABi OaHKHU
yepBOHOI (papbu, micTKicTio 0,9 Kr KoskHa. Uu BUCTAUUTL oMY (hap-
0u, akmo aaa papOysanas 1 M2 merany Burpauvaetrbes 120 r gpap6u?




KYNA N COEPA

Tabauus 10

Ccdepa 1 Kyna

Cchepolo HaZMBAETHCSA TijIO, IO CKJIAJMAETHCA 3 YCiX TOUOK
IIPOCTOPY, PO3TAallIOBAHUX Ha 3ajaHiil Bigcrani (R) Bix 3a-
manoi Touku (O).

O — uentp chpepu, OA — paziyc chepu, OA=R.

YV pesyavmami obepmanHa niéKona HAEKOLO 11020 diame-
mpa odepicyemo cpepy.

Kynew HasuBa€eThCs Tijio, IO CKIATAETHCI 3 YCiX TOUOK
IPOCTOPY, PO3TANIOBAHUX HA BijicTaHi, He OiIbuIil 3a 3a-
nany (R), Big 3aganoi Touku (O).

O — uenrtp kyiai, OB — pagiyc Kyai, OB=R.

YV pesyavmami obepmanHs ni6éKpyza HABKOLO L0z0 diame-
mpa 00epHYEMO KYaio.

Ilepepis KyIi MIOIINHOIO

Bynb-axuii mepepis KyJi IJIOIIUHOIO € KPYTI'OM.

ITenTp mporo Kpyra — OCHOBa IEPIEHIUKYJIAPA, IPOBeIe-
HOTO 3 IIeHTpa KYJi Ha CiuHy NIJIOIIWHY.

O — 1eHTp KyJi,
O, — LeHTpP KpyTra Iepepisy.
00, Lo.

Is AOOLA: Rygeniey = Riym —00f .

Ilepepis, 110 ITPOXOIUTH Uepe3 IEeHTP KYJi, Ha3UBAETLCS
BEJINKUM KPYyroM.

R R

BEJ.KD ~ T UKyJi
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IIpodosrcenns maba. 10

Ilepepis kyxi gBOMA IJIOUIMHAMM

00, La, 00, 1B, r, i r, — pagiycu kpyris mepepisis.
00,=00, < r=ry;
00,<00, & r>ry;
00, >00, & r<r,.

IInomuua i mpsaMa, TOTUYHI g0 Kyai (chepu)

Hdomuuna naouwuna Hdomuuna npama

IInomuua, 1Mo mMae 3 Kyjaeio (chepoio) Tinbku |, [Ipama, AKa HaJEKUTL AOTUUYHINA IIJIOIMWHIL

OIHY CIILJIBHY TOUKY, HA3MBAETHCSI HOTHUYHOI ' 10 KyJi (cepu) i IpoxoauTh uepes TOUKY H0-

ILTOIINHOIO. TUKY, HAa3WBAETHCA AOTHUYHOKO 10 KyJi (che-
pu) B Iifi TOUIIi.

Baracmueocmi

HoTnuna nomnHa (IpAMa) IepuneHIUKYIAPHA 10 panxiyca KyJai (chepn),
IPOBEAEHOI0 B TOUKY JOTHUKY.

I maBmaxkm: gKIo maolMuHa (IpsSMa) IPOXOIUTH uUepes3 TOUKY cdepu
1 ImepHmeHIUKYJIAPHA M0 paaiyca, IPOBEIeHOro B I[I0 TOYKY, TO BOHA J0-
TUKAETHCA N0 chepn.

O, — TOTHYHA a — IOOTUYHA
IJIOIIMHA, o OM La ' npsamMma, o OM la '
M — TouKa (OM — paniye M — TouKa (OM — paniyc

IOTUKY Kyoi) IOTUKY Kyai)

Hdorux nBox cdep

HBi chepu HasMBaWOTbCA AOTUYHUMU OJHA OO OJAHOI, AKIIO BOHU MAalOTh
TiILKY OOHY CILJIBHY TOUKY.



§12. Kyna n cdepa

3akxinyennsa maba. 10

306HiWHIL domuk Brnympiwmnii domuk
Cdepa (1) Cdepa (1)
OTHUKAETHCSA o M €0,0,, IOTHUKAETHCS o M € 0,0,,
Ao cQ)ep?I (2) 0,0, =R, +R, o C(bepy (2) 0,0, =R, ~R,
y Tourii M y Tourti M

MOACHEHHA 1 OBI'PYHTYBAHHA

1. Kyna 1 chepa

Haragaemo, 1110 Kynero Ha3UBa€TbCA Tijo, IO CKJa-
Iae€ThCA 3 YCiX TOYOK IIPOCTOPY, BimmanmeHUX Binm 3amaHol
TOUKM Ha BificTaHb, He OiJbITy 3a 3amaHy. Ila Touka Ha-
3UBAETLCA YeHmpoMm KYyai, a 3ajaHa Bincranbr — padi-
ycom Kyni.

T'paruns Ky HasuBaeTbCA KYJLb0B0H NOBEPXHEI0
abo cgeporo. Orxe, ToukamMu chepu € BCi TOUKM Ky,
BimmaseHi Bim IeHTpa Ha BiAcTaHb, IO AOPiBHIOE pa-
niycy. Bynb-axkuii BiApisok, IO cIIoJydyae IEeHTP KyJi
3 TOYKOIO KYyJbhOBOI IOBEPXHi, TaKOX HA3WUBAOTb padi-
ycom.

Cdepa mOXOAUTh BiJ TI'PEIbKOTO CJIoBa «cdaii-
pa» — KpyrJe Tijo.

Binpisok, 1110 cmosryuae ABi TOYKM KYJIbOBOI ITIOBEPX-
Hi @I IPOXOAUTEL Uepe3 IeHTP KYJi, HAa3UBAETbCA diame-
mpom Kyiai. Kiani 6yap-akoro miamerpa HasMBAIOTHCSA
diamempanibHO NPOMUNCHHUMU MOUKAMU KYJLi.

Kyna, rak camo gk muaiHAp i KoHYC, € TijoM 00ep-
TaHHA. BoHa yTBOPIOETHCA B pPe3yJabTaTi 00epTaHHSA MiB-
Kpyra HaBKOJIO iforo miamerpa Ak oci (puc. 12.1). Chepa
MOsKe OyTH OTpuMaHa B Pe3yJbTaTi 00epTaHHA ITiBKOJIA
HaBKOJIO MOro giamerpa.

Kyni i#f chepu Mu yacTto cmocTepiraeMo B IIPHUPO-
oi, mobyTi, y TexHIimi # apxiTeKTypi (DuB. PHUCYHKH Ha
c. 119-120).
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JoMiHiKaHCbKMIM co6op
Ta Bexa KopHsKTa,
M. JlbBiB, YKpaiHa
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2. MNepepi3z Kyni NaoOWMHOLO

Wl Teopema 12.1. Byap-axkuii mepepis KyJai ILUIOIIMHOIO
¢ kpyroMm. IleHTp BOro0 Kpyra € OCHOBOK IEpPIEeHIUKY-
Jspa, MPOBENEHOT0 3 IEeHTPA KYJi Ha CiYyHy IJIOUIUHY.

® Hexait oo — ciuna mwiomusa it O — 1enTp Ky (puc. 12.2).
IIpoBemeMo TMepHeHAUKYIAP i3 IeHTpa KyJi Ha ILJIOIMIHUHY O
i mosrauuMo uepes O; OCHOBY IIbOTO IlepIIeHIUKYJApa. Hexaii
M — poBinbHA TOUKA KYJIi, IO HAJEKUTDH ILJIOIMUHI 0. 3a Teo-

pemorso ITiparopa, OM = 0012 +O0;M 2 Ockinbkm BigzcTanpr OM

. . . 2 2
He Oimpma 3a pagiyc R kyai, To O;M <R -00; . Maemo:
IOBiIbHA TOUKA IMepepisy KyJi IJIOMIMHOIO (f pO3TallloBaHa

. . . . i 2 2
Big Toukm O; Ha Bincraui, He Ginbmiiit 3a \R”—00; , orixe,

BOHA HAJIEKUTh KPYry 3 meHTpoM O; i pagiycom \/R2 —0012 .

I maBmaku: 6ydv-aka mouka M yb0oz0 KpYza HAJLEH UMD
Kysi. A e o3Hauae, 10 IepepidoM KYJIi IJIOIIUHOI O € KPYT
iz menTpom y Touni O;. O

3a3HaYMMoO, M0 AKINO PO3TJIAHYTH Mepepis KyJi aBoMa
mwiomuHamMu o i B, To omep:rUMO B mepepisi ABa Kpyru pamaiy-
camu ry i r, BigmosigHo (puc. 12.3). Hexait O; i O, — ocHo-
BU TNEPHEeHIUKYJIAPIB, MPOBeJAeHNUX i3 IeHTpa Kyjai O Ha miIo-
muau o i B Bigmosimmo. AKmo paxiye Kymai mopiBioe R,

TO I =\/Rz —0012 in = R? —0022 . IlopiBHsAEMO IIi Bupasw.

Ognepexyemo, o 1, =1, ToAl ¥ TinbKu TOAi, Komu OO, =00,,
a nr<ry, Toni ¥ Tinmekm Toxmi, xKomu OO; >00,. Orxe, pihi
nepepisu KyJai posmaulo8arni Ha pieHUx gidcmanax 6id iozo
uyenmpa (i Hagnaku ), nepepis 6iabUlo20 padiyca po3smaulosa-
Huil Ha meHwill gidcmani 6i0 yenmpa kyai (i Haénaku ).

IInomuua, 10 TPOXOAUTE UePe3 MEHTP KYJIi, Ha3UBAETHCA
diamempanvrolo naouwuHot. Ilepepis Kymai diamempanvHor
NJAOWUHOI0 HA3UBAETHCA Besukum kpyzom (puc. 12.4), a me-
pepis cdhepu — GesuKuMm KOJLOM.

Teopema 12.2. Bymp-aka miaMeTrpajibHa TJIOUMIMHA KYJIi
€ ioro miuouuHOo0 cumetpii. IleHTp Kyxai € iHoro IeHTpoM
cuMerTpil.
® Hexait 00 — giamerpajbHa ILIomuHa it M — moBijbHA

Touka Kyji (puc. 12.5). Ilobyayemo Touky M;, cUMeTpUUHY

Tourti M BimHOCHO ILTOIMUMHM O.. IlIomimHA O IEepHIeHIuKY-

JspHa Ao Bigpiska MM, i pimuTs ftoro HaBmis (y Touri A).

Iz piBHOCTi mpamMokyTHuUX TpukyTHuUKiB OAM i OAM, BuU-

miuBae, mo OM;=0M. Ockineku OM <R, 10 i OM; <R,

TOGTO TOUKA, cuMeTpuuHa TOoulli M BiJHOCHO IJIOIIUHHU O,

HaJIeKUTh Kyai. Ilepmie TBepI:KeHHA TEOPEMU ITOBEIEHO.
Hexait Tenmep M, — Touka, cuMerpuuHa Touni M Biz-

HOocHO meHTpa Kyai. Tomi OM,=0OM <R, T006TO TOouKa M,

HaneXuTh Kyai. Teopemy mosemeHo mosHicTio. O

Puc. 72.2

Puc. 712.3
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3. JoTnMyHa naowmMHa [o Kyni (cdepn)

Ilnomwuua, mo mae 3 KyJsueo (cdeporw) TiIbKM OXHY
CHiJIBHY TOYKY, HA3WBAETHCA 0OMUYHOI0 NJOUUHOI 00 KYJi
(cgepu ). CuinbHa TOUKa AOTUYHOI TJIOIIUHU U KyJi (chepn)
HABWBAETHCA MOYK0I0 0OMUKY.

Teopema 12.3. [JoTuyHa IJIOLIMHA O KYJi MEepPIEeHIUKY-
JApHA 0 pajiyca, MPOBEJEeHOT0 B TOYKY JOTHKY.

® Hexaii mromnuHaa o B TouIi M TOTUKAETHCA OO KYJIi 3 IleH-
Tpom y Tourtli O i paxgiyca R (puc. 12.6). Hoememo, 1m0 OM 1 o.

IIpunycrumo, mo OM — moxmjaa [0 IJIOIMHH O. IIpo-
BefleMO NepueHAUKyaAAp OM; pmo miaomuHu o. OCKiIbKU mep-
MEeHAUKYJIAP Mae€ AOBKUHY, MEHINY BiJl HOBKUHMN TOXMUJIOI,
To OM;<OM=R. Ane Toxi Touka M; HaleXuTh oJHOYAC-
HO i Kyui, i miomuui O, a Ile CylmepedyuTh yYMOBi, IO ILJIO-
ImMHA O — OOTUYHA M0 KYyJi ¥ y HUX TiTbKM OJHA CIIiJIbHA
Touka M. Otike, pagiyc Kyai OM He MoKe OYyTH TOXUJIOIO
IO OOTHUYHOI IJIOmMHU o, Tooro OM Lo. O

Taxoxx Mae Mmicie i1 obepHeHe TBEPAKEHHSA: AKULO0 NJO-
wuna npoxodums wepe3 mouky M cghepu Ui nepnenOuKyiapHa
0o padiyca, npogedeH0z0 8 Yy MOYKY, MO 80HA OOMUKAEMbCA
0o cgpepu (OOI'PYHTYIiTE IIe CAMOCTiMHO).

IIpama, 1m0 HaJNEXUTHh AOTWUHIN miomuHi Kyiai (chepn)
M IPOXOAUTHL Uepes3 TOUKY AOTHUKY, Ha3WBAETbCSA OOMUYHOI
00 kyai (cgepu ) B 1itt Tourti. OCKITBKY JOTUYHA ILJIOIMHA MAa€e
3 KyJIeI0 TiJIbKU OIHY CIILJIBHY TOUKY, TO JOTHMYHA IIPSMa Mae
3 KyJIel0 TUIBKY OJJHY CIILJIBHY TOUKY — TOYKY AOTHUKY. OCKiTBKI
JOTUYHA MOpPAMa A0 KYJi JEeXUTh y AOTUYHINA IJIOIIWHi, IO
MepHneHANKYJAIpHA [0 pajgiyca, IPOBEIeHOT0 B TOUKY AOTUKY,
TO JOTUYHA HPSIMAa 0 KYJIi MepHIeHIANKYJAApHA 0 pagiyca, Ipo-
BeeHOTr0 B TOUKY moTuky. Hampukrianm, Ha puc. 12.6 mpama
MM, — poruuna go KyJi (chepu). Takosx mae micue i o6epHeHe
TBEPIKEHHS: AKUW0 NPAMA npoxodums uepe3 mouky M cgepu
il nepnendurynaprua 0o padiyca, nposedeHozo 8 U0 MoYKy, mo
8ona domurxaemvcs 0o cgepu. OGTPyHTYHTE IIe caMOCTiHHO.

3as3HauumMo, IO BJIACTUBOCTi, cHOPMYILOBaHI B Teope-
max 12.1 1 12.3, 103BOJAIOTH 3B’ A3aTU B3a€MHE PO3TAIlyBaH-

HA Kynai @ naommuau 3 BigcranHio OA=d Big menTpa KyJi l,q
IO ILIOIUHU Ta pamiycom R Kyai. CmopaBmi, axkio d< R, To o

IJIOIIMHA TePeTUHAE KYJ; AKINo d=R, TO IJOININHA TOTU-

KaeTheA OO0 KyJIi; AKINo d> R, To mIonHa i KyJsd He MaioTh Puc. 12.7
cuisbHUX TOUoK (pumc. 12.7).

4, MNepetnH i poTMK ABox cdep BeleMO uepes3 TOUKY A IJIOIUHY O, MepIeH-
IUKYIApHY fo npamoi O0;0,.
ITosmauumo uepe3 B TOUKYy IepeTHUHY
mromuEr o 3 npamoro 0,0,. 3a Teope-
® Hexait O; i O, — mnentpu coep Mmoo 12.1 mromuHA ¢ MepeTWHAe oOUABi
i A — rTouka ix meperuny (puc. 12.8). IIpo- cdhepu 1o KOy ® 3 IeHTpoM y TouIli B, 110

Teopema 12.4. Jlimia mepeTuHy IBOX
chep € Koaom.
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Puc. 72.8

npoxXoauTh uepes TouKy A. OTiKe, KOJIO ®
HaJIe}KUTH JiHil mepeTuHy cdep.

ITokasxkemo Temep, 1o chepu He MAIOTh
IHIMUX TOYOK IIEePeTHHY, KPiM TOYOK KoJa .
ITpunyctumo, mo touxka X JiHII mepeTuny
cdep He JEXKUTH HA Koai ®. IIpoBegemo miio-
muHy depe3d Touky X i mpamy O,0,. Bona
nepeTHe chepu IO KoJjax i3 meHTpamu O,
i O,. IIi Kosa IepeTHHAIOThCA y JBOX TOU-
Kax, III0 HaJIe;KaThb KOJIy (O, i 11e B Touli X.
Ae nBa KoJa He MOXKYTh MaTH OiJbII HisK
IBi Tourkm mepermuy. [ifimam mporupivus.
Ot:xe, mepeTuHOM Hamux cdep € Koiao ®. O

Puc. 72.9

SArmo aBI chepu MaoOTh TIIBKH OLHY
CHiJIbLHY TOYKY, TO BOHU HA3WBAIOThCA 0O-
muunumu o0Ha 00 00HOL.

Konu chepu moTMKawOThCA B0BHINIHBO
(puc. 12.9, a), To BiscTaHp MiK iXHIMU IeH-
tpamu 0,0, nopiBHIOE cyMi ixHix pagiycis
(0102=R1+R2). Komu cdepu poTuKaioTbCA
BHyTpimmHbO (puc. 12.9, 6), To BiAcTanp Mixk
ixuaimu nenrpamu O,0, nopiBHIOE pisHHI] ix-
Hix pagiycis (0102 =R, —Rz). Y obox Bumaz-
KaxX TOYKa JOTHUKY JeXUTh Ha npamiii 0,0,
(OOr'pyHTYyHTE IIe CaMOCTiIiHO).

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Po3B’a3zanna

P IIpoBemeMo NepHEeHAMKYJIAP 13 IeHTpa
Kyai O Ha ciuHy IJIOIMUHY O i ITO3HAYMMO
gepe3 O; OCHOBY IIbOTO IEPIEHIUKYJIAPa —
IMeHTp Kpyra mepepisy (pumc. 12.10).

Hexait O;jA — pagiyc nepepisy, a OA —
paziyc Kyui (OA =26 cm). Ockiteku OO0; Lo,
to OO, — Bixcranb Bix meHTpa KyJai Ao ciu-
Hol mromuen i OO, =10 cm. Toxi 3 mpamo-
KyTHoro TpukyTHuka OO;A MaeMmo:

0,A?=0A%-007 =26 -102=576.

Omxe, mJIoIlla mepepisy AOPiBHIOE:

n-0,A? =576 (cm?). <

¥V kyuai pagiyca 26 cm mHa Bigcrami 10 cm Big meHTpa IIPOBENEHO CiuHY
IJIOIIUHY. SHANAITH IJIOIINY IIepepisy.

Komenrap

Puc. 72.70

3rigao 3 Teopemoro 12.1, Oyab-IKUH mepe-
pi3 KyJi IJIOIIUHOIO € KPYTroM.
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ITpogoB:keHHST KOMEHTaPSI

ITenTp 11BOTO KPyra € OCHOBOIO MEPIEHANKYJISAPA, TPOBEAEHOTO 3 IeH-
Tpa KyJi Ha ciuny maomuuay. ToMmy mjid po3s’sa3yBaHHS MOTPiOHO 3 IleH-
Tpa KyJi IPOBECTU IEPIEHAWKYJAP Ha CciuHy miaomuey o . JloBiKuHA
IbOTO IEePIeHANKYJAApPa € BiICTAHHIO BiJ IeHTpa KyJi M0 CiuHOI IIjI0-

IUHA.

Kopucuo Takosx ypaxyBaTu, IO IJd 3HAXOMKEHHS ILJIOIIL Iepepisy —

KpyTa BUKOPUCTOBYBATUMeMO (GopMyry S=TR2, TOMy ZOCTATHBO SHANTH

R? =01A2 (i He 060B’A3KOBO BHAXOAUTU AOBXKUHY O;A).

3adaya 2

Kynsa 3 mentpom y Touri O MOTUKAEThbCS A0 ITomumHu. Touxka A Je-
JKUTH Y i IUIOIMUWHI. SHAWAITE BiAcTaHb Big TOUKU A IO TOUKU JOTU-

Ky, AKIINO BificTaHb Big Hel m0 IleHTpa KyJii mopiBHioe 25 cMm, a paziyc

Kyai — 15 cwm.
Posp’a3anHa

P Hexait M — TouKa HOTHUKY KYJIi
3 IIoIMUHOI O i A€o (pue. 12.11).
3a BJIACTHUBICTIO JOTUYHOI MJIOITUHU
OM 1o, Toni OM 1 AM .

3a yMOBOIO

OM =15 cm, OA=25 cwm.

13 IIPAMOKYTHOT'O TPUKYTHHUKA
OAM maemo:

AM =0A% -0OM? =

— /252 ~152 =/400 =20 (cm). <

3adaya 3

KYTHUKA.

Po3sp’azannsa

P IlnomuHEa TPUKYTHHKA II€PETHHAE
KyJio 1o Kpyry. OcKisbKM Kyada Io-
TUKAETHCS 0 BCiX CTOPiH TPUKYTHU!-
Ka, TO TOYKU JOTHUKY JIEKATb y ILJIO-
MIUHI TPUKYTHUKA.

Kpyr Tarkosx moTukaeTsca 40 BCix
CTOPiH TPUKYTHHKA, TOOTO Oy/e BIU-
CaHUM y TPUKYTHUK.

Komenrap

3rigHo 3 Teopemor 12.3, mOTHMYHA IJIOIIWHA
IO KyJi ImeprmeHIUKYJAPHA OO0 paliyca, IIPOBEIEHOTO
B TOUKY JOTHKY, ajie TOAi i OyAb-AKa IpsaMa JOTUUHOL
ILJIOIUHY IEePIeHANKYJIAPHA OO0 IIOTO pagiyca KyJi.

Puc. 72.71

Kyna pagiyca R 1OTMKa€EThCA IO BCiX CTOPiH MPAaBUJIBLHOTO TPUKYTHHUKA
3i cTopoHo0 a. 3HAWIITHL BiAcTaHb BiJ IleHTpa KyJi OO IJIOMUHU TPU-

KomenTap

OCKiNIbKY KYJIA HOTHUKAETHCA OO0 BCiX CTOpPiH mpa-
BUJIBHOTO TPUKYTHUKA, TO IJIOIIWMHA TPUKYTHUKA Mae€
3 KyJiero Oijibllle HidK OJHY CHiIBHY TOYKY, TOOTO ILJIO-
IMHA TPUKYTHHUKA IIePeTHUHAE KYJII0 (IO KPyry).

3a yMOBOIO KOKHA CTOPOHA TPUKYTHUKA € AOTUY-
HOIO0 10 KyJi. ToMy KOKHA CTOPOHA Ma€ €UHY CIIiJIb-
HY TOYKY 3 KYJel, a OTiKe, i €IUuHY CIiJIbHY TOUYKY
3 Kpyrom, HI0 JEXKUTH y Iepepisi.
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IIpoBemeMo MepPIEHAUKYJAAD i3
meuTpa Kyuai O Ha ILJIOHIMHY TPU-
KyTHHKa I mosHauumo duepes O,
OCHOBY IIbOTO MEPIEeHAUKYJIdpa —
IIeHTP Kpyra, OTPUMAaHOI0 B mepepisi
(puc. 12.12). Toxi OO; — BincraHb
Biml IleHTpa KYJi A0 MJIONIMHU TPU-
KyTHUKa. SIK1mo N — TOYKa AOTUKY
Io cTopoHu AB TPUKYTHUKA 3 KpYy-
rom nepepisy, To ON=R i O.N —
pazmiyc mepepisy, SKUH JOPiBHIOE
paziycy KoJja, BIIMCAHOTO B IIPABUJIb-
HUU TPUKYTHUK 3i CTOPOHOIO a, TOO-

a

NE

Iz mOpaMOKyTHOrO
OO;N wmaemo:

00, =JON?-O,N? = Rz—‘;—z . <

TO

TPUKYTHUKA

3adaya 4

ixHi MOBEpPXHIi.
Posp’s13anHA

P IIposenemo mepepis yepes meHTpH
Kyab (puc. 12.13). Jlinia, mpo AKy
e MoBa B 3ajadi, € KOJOM, a MOTro
paniyc gopisrioe Bucori AQO, pis-
HOCTOPOHHBOTO TpuKyTHuUKa OAO,,
CTOPOHHU SAKOTO AOPiBHIOIOTH R. Bu-

B3
=

cora AO, NOpiBHIOE

Omxe, OOBXMKHMHA JiHII TepeTUHY
ITOBEPXOHB KyJb HopiBHIOE TR . <

Omke, Kpyr, OTPUMaHUHA y mepepisi, € BIUCAHUM
y 3aJlaHuil IIPaBUJbHUN TPUKYTHUK.

Pagiyc kpyra, BmmcaHoro B MPaBWJILHUN TPUKYT-
HUK, MOYKHa obumcautu abo 3a GopMysor

re a _a\/g
N

abo 3 mpaAMOKyTHoro TpukyTHuka AO;N (puc. 12.12),

Je O; — TouKa IepeTHHY BHCOT, MexiaH i Oicek-
a
TPpUC MPABUJIBHOIO TPUKYTHHUKA (TomyAsz,
£0O;AN =30°).
c

‘
5=

A {

Puc. 72.72

HBi piBHi KyJsi pagiyca R poasramioBaHi Tak, II[O0 IIEHTP ONHi€l JIEXKUTH
Ha IOBepxHi iHIMOi. 3HAWAITH MOBXKUHY JIiHII, II0 AKifl mepeTUHAIOTHCA

Komenrap

\/

Puc. 72.73

ITi0 uwac po36’sa3ysanHs 3a0a4 HA KOMOIHAUiO min
obepmaHHa Ywacmo 0Yeae 3pYUHO PO32NAHYMU OCbOBUTL
nepepia 3a0aHol KomOiHaAYil.

Takosx ciij ypaxyBaTu, IO JiHifA HePeTUHY IBOX
chep € xosoMm (Teopema 12.4) 3 pazaiycom AO, (zme
AO, 1 00y).

Toxi moB:KMHA ITyKAHOTO KoJja gopiBHIOE 2TMAQ, .
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. . ‘o e
3anUMaHHS 1. HOHCHITI:,. mio Take Kyad i1 chepa. IIlo Take meHTp Kyai? pazgiyce i gia
MeTp KyJai?
2. S$Ixomo ¢iryporo e mepepis Kyii miomusuoio? IIlo Take BeauKuit Kpyr
KyJai? Beauke KoJio cepu?

3.* CopmymioiiTe if [OBEAiTH TeOpeMy IIPO Iepepisd KyJi IJIOIIMHOIO.

4. S$Ix mop’asaHi Mixk coboi0 pajgiycu KpyTiB — mepepisiB Ky:i ABOMAa ILIO-
IUHaMH1 # BigcTaHi Bifg mmx KpyriB mo IeHTpa Kymai?

5. UYu mae Kyns meHTp cuMeTpii i miomuHEN cuMerpii? O6rpyHTyiiTe Bij-
MOBiAHI TBEPIKEeHHS.

. SfIka miuoluHa HAa3WBAETHLCSA AOTUYHOIO ILIOIIMHOK 0 KyJi (chepu)?

6
7.% CopmymioiiTe # m0BeAiTH BIACTHBICTH JOTHYHOI IJIOIIMHM A0 KYJIi.
8. SIxa mpsaMa HasWBAETHCA NOTHYHOIO 10 KyJi (chepm)?
9. Sk posramoBaHi KyJid il IJIOIIMHA 3aJe)KHO Bif BifcTami Bijy meHTpa
KYJi [0 IJIOMIHHHI?
10.* SIxa nimis e mimiero meperuny aBox chep? JoBexiTh BimoOBigHE TBep-
MoKeHH.

11.* §Ixi Bi cdepu Ha3WBAOTHLCA SOTHUUYHUMH OfHA 4O onHOi? Sk moB’asaHi
BiicTaHb Mi’K HeHTpaMmu AOTHYHUX cdep Ta iXHiMU pamiycamMu y BH-
MagKy 30BHINIHLOTO AOTUKY? BHYTPiIIHHLOTO AOTUKY?

Bnpa6u 12.1.° IlnomuHA NPOXOAUTH uUepe3 IeHTP cdepu i mepeTHHAE ii MO KOy,

IOBXKUHA AKOTO AOpPiBHIOE 6m. 3HaWAiTHL miamerp chepu.

12.2.° 3maiifiTe KOBXKUHY JiHii mepeTuny chepu pagiyca 5 i miomusu, Bif-
IajeHoi Bim meHTpa 1iei chepu Ha 3.

12.3. IlnomwmHa BimmaneHa Ha Bimcranp 8 Bix menTpa cdepu pamiyca 10.
Ha saky maiibinbpiry BigcraHb Bigmajgexi Bif Ifiel ILJIOMIMHU TOYKU
cepu?

12.4.° VYci BepmmHEM KBajgpaTa 3i CTOPOHOI 8 M HaleXaTh cdepi pagiy-
ca 9 nm. Ha akiit Bigcraui Bim meHTpa cepu poararoBaHa ILJIOMIMHA
KBazgpara?

12.5.° BepmwuH; npaMOKYTHHKA JeKaTh Ha cdepi pamiyca 10 cm. 3HAHIITH
BiicTaHb Big meHTpa cepu A0 IJIOMIMHU MPAMOKYTHUKA, SAKIIO HOTO
IiaroHasb mopiBHIOE 16 cM.

12.6. Vci BepIIMHN NPaBUIBHOIO TPUKYTHUKA 31 CTOPOHOIO 6 AM HaIeXaThb
cepi pamiyca 8 nm. Ha akiit Bimcrawmi Bim menTpa chepu posTalroBa-
Ha ILJIOIMHA TPUKYTHUKA?

12.7. Cdepa IpoxomauTh UYepe3 yCi BepHINHM NIPAMOKYTHOTO TPUKYTHUKA
3 Kareramu 6 i 8, a meHTp cdepu BigmaJeHUH BiJ IJIOMIMHU ITHOTO
TPUKYTHUKA Ha Bimcranb 12. 3maiigiTe pazmiyc chepu.

12.8.% Kyna pagiyca 3 JOTHKAaeTbCA 4O CTOPiH PiBHOCTOPOHHBOTO TPHUKYT-
HUKa B Toukax A, B i C. BusHauTre AOBXUHY HANKOPOTIIIOrO IIJIAXY
0 IMOBepXHi KyJi Big Touku A mo Touku B, SKIMO HOBXKMHA CTOPOHU
ILOTO0 TPUKYTHHKA JOPiBHIOE 6.
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12.9.

12.10.

12.11.

12.12.

12.13.

12.14.*

12.15.

12.16.

12.17.

12.18.

12.19.*

12.20.*

12.21.

Coepa pazmiyca 6 moTUKaeTbCA A0 IJIOMIMHU TPUKYTHUKA ABC y 1ieH-
TPi OIMCaHOTO HABKOJIO HBOTO KoJia. 3HAWIITH BiAcTaHb Bia IeHTpa
chepu 10 BepIIMH TPUKYTHUKA, AKI0 AB=3, AC=4, BC=5.
Chepa pamiyca 1,5 moTukaeTbcsa OO0 IJIOIMIMHU TpPpuKyTHuUKa ABC
y IIeHTPi BOMCAHOTO B HBOTO KoJia. SHAWAITH BigcTaub Bim IeHTpa
chepu 0 CTOPiH TPUKYTHUKA, AKimo AB=6, AC=8, BC=10.
Cdepa n1oTUKAETHCA 40 TPHOX CTOPiH TPUKYTHUKA 31 cTopoHamu 5, 5, 8.
3HaliTh pagiyc chepu, AKINO i MeHTP J€KUTH y IJIONHHI ITHOTO
TPUKYTHUKA.

Kyiio pagiyca 41 nmM mepeTHyJIH ILJIOMIMHOIO, PO3TAIIIOBAHOIO HA Bij-
craHi 9 nM Bim menTpa. 3HAWAITH MJIOIINY Hepepisy.

Yepes cepeauHy pajiyca KyJii IIpoBeAeHO ILIOMINHY, IIePHeHIUKYIAp-
HY OO HBOTO. SIK BiTHOCHUTBHCS MJIOIIA YTBOPEHOTO IEepepisy Mo ILIOIIL
BEJINKOI'0 Kpyra?

Cdepa mpoxoauTh Yepe3 TPU BepIIMHU pomba 3i cTopoHOIO 6 i Ky-
Tom 60°. 3HaiiAiTE BiicTaHb Bij IleHTPa c)epu A0 YeTBEPTOI BePIINHU
pomba, AKII0 paxiyc cepu mopiBuaioe 10.

[Bi mapasenbHi IJIOMMHU HepPeTUHAIOTH cepy pajiyca 5 mo KoJax
paziyciB 3 i 4. 3HaiigiTh BimcTaHb MidK IJIOIIIMHAMU.

Chepa moTHKAETHCA MO0 ONHiEl 3 IapayieIbHUX MJIONINH i IIepeTuHAae
iHmy mo KoJay pazgiyca 4. 3HaigiTe panmiyc cdepu, AKIIO BigcTaHb
MiXK ILTOITMHAMY TOPiBHIOE 8.

Pagiyc xynai gopisHioe R. Uepes kiHellb pagiyca IpoBeAeHO ILJIOMINHY
mig xkyrom 60° 1o HbOro. 3HAWAITH ILJIOIINY IIEpepisy.

Hiamerp Kyuai mopiBHiIoe 25 cm. Ha i#ioro moBepxHi 3amani ToY-
Ka A i Kojo, yci TouKu AKoro Bimmasieni (mo mpsamiit) Bim Toukm A
Ha 15 cm. 3HaumiTe panmiyc miei xoa.

Pagiyc wymi mopiBuioe 7 cm. Ha fioro moBepxHi 3agaHo ABa pPiBHI
KoJia, IO MAaloTh CHIJIBHY XOPAY AOBMKUHOIO 2 cM. SHAWIITHL pamiycu
KiJI, AKIO IXHi MJIONIMHYU NeplueHAuKYyJIApHi (puc. 12.14).

\\ B

Puc. 72.74

3agano KyJro pagiyca R. Uepes ogHY TOUKY Oro IIOBEPXHi IIPOBEmEHO
IBi IJIOIMIMHMU: IIepiia — JOTHUYHA OO KyJi, ppyra — mig Kyrtom 30°
0 Iepinoi. 3HANAITE MJIOINY IIepepisy KyJi.

Hiaronami pomba mopiBHOIOTE 15 cM i 20 cm. KysnroBa moBepxHA 10-
TUKaA€EThCA A0 Bcix #oro cropiu. Paxiyc Kyuai gopiBaioe 10 cm. 3Haii-
IiTh BimcTaHb Bim meHTpa KyJi M0 ILIOMIMHMA pomoOa.
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12.22.% Yepes moTWuHy [0 IIOBePXHi KyJi IPOBeJeHO ABi B3a€MHO II€PIIEHIH-
KYJIAPHI IJIOIWHY, IO IIePeTHHAIOTh KYJIIO II0 Kpyrax pagiycamu ry
i ry. 3HaUAiITHL pagiyc Kyii.

12.23.*% Pagiycu xKynp mopiBHIOIOTH 25 aM i 29 aM, a Bimcramp Mixk ixHiMHT
meaTpamMu — 36 aM. 3HAHAITH JOBMKUHY JIiHII, M0 AKill mepeTUHAIOTH-
cA iXHi mOBepxHi.

12.24. Ha noBepxHi cepu 3amaHO TpPU TOUKH. Bimcrani Mixxk HuMHE HOpiB-
HIOIOTH 6 cM, 8 cm i 10 cm. Pagiyc chepu gopiBaioe 13 cm. 3HaAITH
BificTaHB BiJx meHTpa cepu A0 ILIOIUHU, IO IMIPOXOIUTEL Uepes 3aJaHi
TPU TOUKU.

12.25.*% Ilmoma Benmkoro kpyra Kyii mopismioe 50m cm?. JIBa B3aeMHO Iep-
MeHAUKYJIAPHI mepepisu KyJji MaloTh CIiJbHY XOPAY JOBMKUHOIO 6 cM.
3HaNmiTh BiAcTaHb BiJ IMeHTpa KYJi A0 IJIOIINH IIepepisy, AKII0 ILJIoINa
OHOrO 3 HMX HOpiBHIOE 25T cm2.

12.26. Pagiyc chepu nopisuioe 63 cm. Touka A JeXUTh Ha JOTUUHIiH ILIO-
muHi 710 cepu Ha Bimcrani 16 cm Big TOuKM JOTUKY. SHAUAITH HaM-
MEHINY BifcTaHb Bim Touku A mo chepu.

@ BuaBiTb CBOIO KOMMETEHTHICTb

12.27. Pagiyc semuoi Kyii gopiBHIOE R. YoMy JOpPiBHIOE JOBXKUHA Iapaseli,
AKIo ii mupoTta craHoBuTh 60° (puc. 12.15)? Paxiyc 3emuti BBaskaii-
te piBEEM 6000 KM.

Puc. 72.75

12.28. Micro N posramoBane Ha 60° miBHiumoi mmporu. SAKuil mIAX
pobuTh Ieii TyHKT MOpoTaroM 1 roj yHACHiZoK obOepTaHud SeMJi
HaBKO0JIO cBoei oci? Paziyc 3emui BBaskaiiTe pisauMm 6000 KMm.



KOMBIHALIT MHOIOrPAHHUKIB 13 KYJEIO
Tabnuuysa 11
1. Kynsa, onmucaHa HaABKOJO NMPU3MHU

Kyna HasuBaeTbcAd OMMCAHOK HABKOJIO MNPM3MM, AKIHO Bcei

BEPIINHYU MIPU3MMU JIeKATh HA MOBEPXHi KYJIi.

O — IeHTp omMcaHol Kyii,
OA=0B=0A,=0B,=0C, =R

OIKC. KYJIi

Baracmueocmi

1. Kyao MoKHa OIMCATH TiJIbKM HABKOJO IPAMOI IPU3MU,
HABKOJIO OCHOBHU SIKOI MOJKHA OMKCATH KOJIO.

2. IleuTp Kyii, ommcaHol HABKOJIO HNPAMOI IIPU3MU, JIEKUTD
y cepequHi Bimpiska, IO CIOJyYae IMEeHTPU KiJ, OommcaHux
HaBKOJIO OCHOB mpuamu (Touxa O — cepenmHa Bigpiska
0,0,).

s posB’sa3yBaHHSA 3a3BUYalli BUKOPHCTOBYIOTH IIPAMOKYTHHMN
TpukyTHUK AOO, , y AKOMY:

AO=R, . wyni — Dajiyc ommcanoi Kyui,
AO, =R, ., — pajiyc Koja, OIMCAaHOI'0 HAaBKOJIO OCHOBU IIPU3MU,
1 1
00,=—AA, =—H_
2 2 "

2. Kyns, Bmucana B mpusmy

Kyns masuBaeTbcs BNMCaHOW B NMPpU3MY, AKIIO BCi rpaHi mpu-
3MH TOTHMKAITHCI 0 IHi€l KyJri.

O — 1eHTpP BIHCAHOI Ky,

K — rouxa pmoTury 3 rpaHHi0 A;B,C;.

OK =r

BIIKC. KYJIi

(OK Lnn. A,B,C)

IIpama npusma

ITenTp KyJi, BOMCaHOI B MIPAMY IPUBMY, JEKUTb Yy CEPEAUHI

Bizpiska, IO CIOJIyYae IMeHTPU KiJI, BIMCAHUX B OCHOBU IIPU-
amu. Ilpuuomy pamiyc KyJai DopiBHIOE panmiycy KoJia, BOHca-

HOTO B OCHOBY IIPM3MH, a AiaMeTp KyJii — BHCOTi IIPU3MH.
Arxwo ABCA,B,C; — npama mpusma
it O; — IeHTDP KoJa, BIHcaHOTO B ocHOBy ABC,
O, — LeHTp KoJja, BIUCAHOIO B OCcHOBY A4,B,C;,
O — cepenuna Biapiska 0,0, ,
mo O — IeHTp BIMCAHOI Ky,

rBHHC. Kymi — r}cona, BINC. B OCH ?

d H

BOUC.KyJai ~— - mp
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IIpodosxwcenns maoa. 11
IToxuna npusma

SARIO B MOXMJAY IPU3MY BIIMCAHO KYJIO, TO pajiyc KyJri
IOPiBHIOE pamiycy KoJjia, BOMCAHOTO B IMEPIEeHIUKYJIAPHUN
mepepis mpuaMu, a giaMeTp KYJIi JOpiBHIOE BHCOTI MPU3MMU.
Arwo B mpusmy ABCA;B,C, Bnucasno xKymo i Ay,B)C,
MepIeHIUuKYJIIPHUN mepepis (HJI. AyByC, J_AAI),

mo Tsmme. Kym Txona, Brime. y nepn. nep. AgByCy

d H

BOHUC.Kyai ~ 7 1Op

3. Kyns, omucaHa HaBKOJIO mipaMmimu

Kyna HasuBaeThcAa OMMCAHOK HABKOJIO nipamigMu, AKmo Bci
BEPIINHU IIipaMigu Jie;KaTh Ha MOBEPXHi KyJri.

O — meHTp ommcaHol Ky.Ji,

OA=0B=0C=SO=R

omuc. KyJIi

Ilipamida, ocro6oro éucomu AKOL € YeHmp ONUCAHOZ0 HAEKONLO OCHOBU KOLA

VY rakiii mipamini meHTp ommcaHOl KyJi JIeKUTH Ha OPAMIii,

110 MIiCTUTH BUCOTY IIipaMinu, y TOUIll mepeTHHY Ifiel mpamMoi

i3 cepeIMHHUM IEPIEHIUKYJIIPOM IO OiuHOTo pedpa.

SO — Bucora mipamigu SABC,

O — IeHTP KO0Jia, OINMCAHOI0 HAaBKOJIO OCHOBHU IIipaminu,

M — cepenuua pebpa SA,

MO, L SA (y naomuri ASO),

MO, neperunae npamy SO y Touni O,

O, — 1eHTp omucaHOl KyJi,

SO, =R

AO=R

KOJIa, OII¥C. HAaBK. OCH
Hlnaxu po36’a3Yy6aHHA:
1) Ypaxosytoun, mo £SO;M =-.SAO, 06UHUCTIOEMO eJeMeH-
TH IPAMOKYTHUX TpUKyTHuUKiB SAO i SMO, ...
2) Ypaxosyroun, mo ASMO; © ASOA, sanucyeMo Binmosiz-
Hi mIpomopirii...

omnuc. KyJi ?

Kynsa, onucana Ha6K0n0 npasunvroi nipamiou

1. HaBkoJs0o OyAb-AKOI IpaBUIbHOI HmipaMigu MOKHA OIKCATH
Ky (cdepy).

IenTp Kyai (chepu), onmmcanoi HABKOJIO MPaBUJIbLHOI mipa-
Migu, JIeKUTh Ha oci mipamigu.

2. Pagiyc rymni (chepu), ommcarnoi HABKOJO ITPABUJIBHOI UYO-
TUPUKYTHOI Hmipamiau, TOopiBHIOE pasiycy KoJja, OIMHICAHOTO
HABKOJIO IiarOHAJBHOTO IIepepisy mipamimu, (miaromaiab-
HUM mepepis — I1e mepepis mipamigm, 110 IPOXOAUTH Uepes
BEPIIMHY Tipaminm i miaromasb OCHOBH).
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IIpodosxcenns maon. 11

Hosinvna nipamioa

ITenTp KyJi, onmrcaHOl HABKOJO AOBiJIbHOI mipaminm (HaBKOJIO
OCHOBH SKOI MOKHA OIIMCATU KOJIO), JEeKUTh Ha IIPAMiH, mep-
MeHIUKYJIAPHIN [0 IJOIMHU OCHOBH, IO IIPOXOAUTH Uepes
IEeHTP KO0Jia, OMMCAHOTO HABKOJO OCHOBU, Yy TOUI[L IIEPETUHY
Iiel mpsaMol 3 MJIOILIMHOI0, AKa HEePHeHAUKYIAPHA 40 OiuHOro
pebpa i mpoxoguTs uepes HOro CepequHy.
O — IEeHTP Ko0Ja, ONMCAHOT0 HaBKOJIO OCHOBH,

00, 1. ABC,
M — cepenuna peGpa SA, oo LSA (Mea),
o meperunae OO, y touniO,,

O, — IeHTp onmcaHOI KyIii

4. Kynsa, BmucaHa B mipamimy

Kynxs HasuBaeThcA BNMCAHOW B MipaMigy, SIKIo Bci rpani mi-
paMigu TOTMKAIOTHCA IO Ii€l KyJIi.

O — 1eHTp BIHCaHOI Ky,
g K — Touka motuky mo rpaui SAC,
OK =ryye g (OK L1m. SAC)

Ilipamida, ochoéa éucomu aAKoi — yYeHmp 6NUCAHO20 6 OCHO8Y KOLA

VY rakoil mipamigm ImeHTP BOMCAHOI KyJIi JEXUThL Ha BUCOTI Iipaminwm,
Yy TOUIli IIepeTHuHY BUCOTH 3 OiCEKTPUCOI0 JIIHIMHOrO KyTa JBOTPAHHOTO
KyTa IIPU OCHOBI.
S SO — Bucora mipamigu SABC (O — 1eHTp KoJia, BOINCAHOTO
B OCHOBY),
/SMO — nimittauit (OM 1. BC, SM 1 BC),
MO; — OicexTpuca kyra SMO,
MO, ueperurnae SO B Touni O,
B O, — ILeHTp BIHCAHOI KyJi,
(8
M OOl =r

BIIKC. KyJIi ?
OM =r,
KOJIa, BIIUC. B OCH

I naxu po36’a3Yy6aHHA:

1) LOMO, = % £ZSMO . Posrisgaemo IpAMOKYTHI TpukytHUKH OMO,
i SOM...;

SO SM
2) ockineku MO, — Gicekrpuca ASMO, To L-—_— .
00, OM
3V,
3) ’"Bnnc.uymz—p (obrpyHTyBaHHS (hopMysu HaBememe B § 17, c. 176).

IIOBH. Iip
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3arxinyenna maba. 11

Hosinvra nipamioa

S IenTp kysi, BomcaHol B AOBiIBHY TPUKYTHY Hipamifny, Jie-
JKUTh Y TOUIll IepeTuHYy OiCeKTOPHUX ILJIONIMH JBOTPAHHUX
KyTiB mIpu pebpax mipaminm.

HocTaTHBO POSTIIAHYTU TPU O0iCEKTOPHI ILJIOIITWHU.

O — 1eHTp BOMCAHOI Ky,

A B mi1. BCO — 0GicekTopHAa ILIOIMHA ABOTPAHHOTO KyTa IIPU pe-
o6pi BC.
3Vnip
OK lun. ABC 4 OK = annc.Ryni ’ annc.KyJ[i =

TIOBH. IIip

MOACHEHHA 1 OBI'PYHTYBAHHH

1. BnucaHi M onMcaHi MHOrorpaHHUKM.
Kyna, onMcaHa HaBKOJI0 MPU3MM.
O3HaveHHA. MHOrorpaHHMK HasMBa€ETbCA

BMMCAHUM Y KyJll0, SIKIIO BCi #oro Bep-
IIMHYU JIe;KaTh HA MOBEPXHi Ky (a KyJs
Ha3WBAETHCS OMHCAHOI HABKOJO MHOTO-

TPaHHUKA).

O3HayeHHA. MHoOrorpaHHMK Ha3MBa€ETbCA
OMUCAaHMM HABKOJI0 KyJli, AKIIO BCi ioro
TpaHi JAOTUKAIOTHCA A0 MOBEPXHi KYyJIi
(a Ky HA3UBAETHCA BIMCAHOIO Y MHO-
TOTPaHHUK).

PosrisaeMo O6iJbIll AeTaqbHO pPO3TAIIY-
BaHHA IEHTPA KYJIi, OMMCAHOI HABKOJIO IPU-
3Mu (3a 03HAUEHHAM yCi BepIIUHU TaKol Ipu-
3MHU JIe)KaTh Ha MOBEPXHi ommcaHoi KyJIi).

@® Hexail Kyjamo OIMCAHO HABKOJIO IIPU-
samu ABCA;B;C; i touka O — meHTp KyJi
(puc. 13.1). PosriaHemo mepepis KyJi mio-
IMUHAMU HUXKHBOI I BEPXHBOI OCHOB. Y 1e-
pepisi omep:KyeMoO KPyTrH, OIIMCAHI HaBKOJIO
ocHOB. OCKiJIbBKM OCHOBW NPW3MU PiBHi, TO
I Kpyru IepepisiB OyayTh piBHiI, a oTKe,
pO3TamIOBYyBAaTUMYThCA HaA PiBHiN Bimcrani
Bim menTpa. IIpoBememo 3 meHTpa KyJii mep-
neggukynap 0O; Lnoa. ABC, Toxi 3a Teope-
Mmoo 12.1 Touka O; — IeHTp Kpyra Iepepisy
Kyai maormmuaoio ABC. IlpomoB:XKuMO Bimpi-
30k 0,0 no meperuny 3 miomuHo A;B;C;
y Tounii O,. OcHOBU IPU3MU NapajesabHi, ToAl

npama O0,0,, nepneHAUKYJIAPHaA 0O OnHiel
3 HUX, Oy/Je mepneHIuKYJIApHA I iHImiii, TOO-
to 00, 1 nn. A;B,C,. Maewmo, mo Touka O, —
IeHTP Kpyra nepepisy KyJi miomuHoo A;B,C;,
a Bigpisku OO, i1 OO, — piBHI Bixcrani Bif
ImeHTpa KyJi O0 KpyriB mepepisiB. 3a osHa-
YeHHSAM BepXHSA U HUMKHS OCHOBU ITPU3MU
CYMIIIaloThCA IapajieIbHUM IepeHeCeHHAM
Ha BeKTOp A;A. Ane mpu npomy cymima-
oThea U meHTpu O, Ta O; Kix, onmcaHHX
HaBKOJO ocHOB mnpusmu. Toxi A;A] 0,0,
i 0,0, Lon. ABC, tomy A;A 1 nn. ABC, T06-
To mpuaMa mpsima. O

Puc. 73.7

OTixe, KYa0 MOMCHA oOnucamu milbKu
HABKOJO0 NPAMOL NPU3MU, HABKOJLO OCHOBU
AKOL MoxdcHa onucamu koao. Llemmp kyai,
ONUCAHOL HABKOLO NPAMOL NPUIMU, JEHCUNMb
Yy cepeduri 8i0pi3ka, WO CNOAYYAE UEHMPU
KiJl, ONUCAHUX HABKOJO OCHO8 NPUIMU.
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3azHaumMoO, II0 OOT'PYHTYBaHHA pPO3Ta-
IIyBaHHA IIeHTpa KYJi, OIMCAHOI HaBKOJO
OpusMu, 0yJa0 HaBeIeHO AJIA TPUKYTHOI IpHu-
3MHU, ajie BOHO € IPaBUJIbHUM i IJId Oyab-AKO1
OpAMOI IPU3MU, HABKOJIO OCHOBU AKOI MOXK-
Ha ommcaTd Kojo. Takok s3asHAYMMO, IIO
IJs1 PO3B’sA3yBaHHS 3ajJau HaA OOYMCJIEHHS,
MoB’sI3aHMX i3 KyJeio, OMMCAHOK HAaBKOJIO
OpAMOl IpU3MU, 3a3BUYAN JOBOLUTHCS PO3-
rAfaTd NOPAMOKYTHHN TPuUKyTHUK AOO,,
BUIIJIEHUHA KOJbOPOM Ha puc. 13.1, y aKomy

AOszyﬂi, AO; — pajiyc Koja, OIUCAHOIO

HaBKOJO OCHOBU Ipusmu, i OO0, =EA1A.

2. Kynsa, Bn1McaHa B NpuU3Mmy

A i gna OyIb-AKOro MHOTOTPAHHUKA,
KYJls. Ha3UBAETHCA BNUCAHOK 8 NPUIMY, TKIIO
BCi I'paHi IpM3MU AOTUKAIOTHCA OO Ili€l KyJIi.

® Hexaii KyJjgroo BIOIMCAHO B IIpHU-
smy ABCA;B,C,; i Touka O — mHeHTp KyJi
(puc. 13.2). Armo M — ToOYKa HOTUKY KYJIi
3 rpanHio ABB,A;, To 3a Teopemoio 12.3 pa-
niyc OM 1L nn. ABB,. Ane romi OM 1 AA,.

B

A
Puc. 713.2

IIposesnemo uepes Touxy M y rpani ABB A,
npamy AyB, Ll AA; i posriasHemMo nepepis
OpusMu I KyJi MJIOIUHOIO, IO TPOXOIUTH
uepes mpami AygB, i OM, aki neperuHa-
IOTBbCS. 3a O3HAKOI0 NePIeHANKYJISIPHOCTI
OpAMOi ¥ TMJIOIIMHYU ILJIOIMHA OTPUMAHOTO
nepepizy AyByC, nepneHIuUKyJIApHa A0 pe-
O6pa AA,, Toxi orpumanuii mepepis A,B,C,
NePHeHAUKYIAPHUNA OO0 Bcix OiuHmx pebep.
Voro HasuBaOTh nepneHOUKYLAPHUM nepe-
pizom npusmu. Takox 3a 03HAKOIO IEPIIEH-

IUKYJIAPHOCTI IIJIOMIWH IIePIeHAUKYJIAPHUN
nepepis Oye NePUIEHIUKYIAPHUM 0 KOXKHOI
6iumoi rpani nmpusmu. TomMy Bci TOUKH mOTH-
Ky chepu 3 OiuHMMH TrpaHAMHU (AK OCHOBU
HNepHeHAUKYJIAPiB, IIPOBEeIeHUX i3 IIeHTpa
KyJdi Ha [JOTHUYHI IUJIOUMIWHU) JEKATUMYTh
y mnomuni Ay,B,C,. Ilepepis kyxi mieto mio-
IMIUHOK Oyle BEJIUKUM KDPYroM, BIVCAHUM
y TpukyTHuUK A,B,C,.

Croosyunmo 1eHTp KyJai 3 Toukoro O; —
TOUKOIO JOTUKY KyJi 3 ocHoBoio ABC mpu-
smu. Togi OO; L. ABC. IIpogoB:xuMo Bif-
pisox 0,0 1o neperuny 3 miaomuHoo A, B,C;
y Tounii O,. OCHOBH IPU3MHU IapajeibHi, Toal
npama 0;0,, nepneHAUKYJIApHA OO OnHiel
3 HUX, OyJe IepHeHIMKYJIAPHA i m0 iHIIOi,
tobto OO0, 1 nn. A;B,C,. Ockinbku 3 Touku O
MOKHA IIPOBECTHU TiILKU ONUH IEePUEHAUKY-
JAp Ha miaomuny A, B,C,, To O, — Touka J10-
THKY KyJi 3 miomusono A;B;C; i Biapisox
0,0, — piamerp xyni (0,0, Lnr. ABC). O

OTmiKe, AKWO 8 NOXULY NPU3MY BNUCA-
HO Kyalo, mo padiyc kyai 0opienioe padiycy
KOJQ, 6NUCAHO20 8 NePneHOUKYLAPHULL nepe-
pis npusmu, a diamemp Ky.ai OOPI6HIOE BUCO-
mi npusmu.

B .

1

A

Puc. 713.3

SIKmIo BpaxyBaTu, IO B OPAMiN mpusami
MEePIEeHAUKYJIAPHUN Iepepi3 Ipu3Mu IOPiB-
Hioe ii ocHoBam (puc. 13.3), To uenmp ky.ai,
6NUCAHOL 8 NpAMY NPU3MY, JLEeHUMb Y ce-
peduni 8i0pidka, W0 CnoLYyLae UeHmpu Kil,
enucanux 6 ocHosu npusmu. Ilpuvomy padi-
yc Kyai 0opisHioe padiycy KoOLA, RUCAHOZO
6 0CHO8Y npusmu, a diamemp KyJsii — 6ucomi
npu3mu.
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3. Kyna, onucaHa HaBKOJ1I0 Nipamigm

Ak i gaa Oyab-AKOro MHOTOTPAHHUKA, KYJS HA3UBAETHCA ONU-
CaHOI0 HABKOJLO nipamiou, AKINO BCi BEpIIMHU IIipaMinu JieKaTh
Ha IIOBEePXHi KyJIi.

® PosrigmeMo mepepis KyJai IJIOIMMHOIO OCHOBM IIipaminm.
Y mepepisi micrameMo Kpyr, OIIMCAHUN HABKOJO OCHOBM Iripami-
I1, OCKiJIbKM BCi BepIIMHW OCHOBM JeXKaTh Ha IIOBEPXHi KyJIi
(Kkpyr, omucaHuii HaBKoJI0O TpukyTHuUKa ABC, y mipamimax SABC
Ha puc. 13.4 i 13.5).

Sk i3 meHTpa Kysi — Touku O; mpoBecTu NepueHAUKYIAp O,0
Ha CiuHYy ILIOIIUHY, TO #10ro ocHoBa — Touka O Oyne IIeHTPOM KPY-
ra mepepisy, TOOTO IIEHTPOM KO0Jia, OIHCAHOTO HABKOJO OCHOBU IIi-
paminm.

OT:xe, yeHmp Ky.Ji, ONUCAHOL HABKOL0 008iNbHOL nipamidu, (Ha-
B8KOJI0 OCHOBU AKOL MONCHA ONUCAMU KOJIO) JeHUMb HA NPAMILL, W0
nepneHOUKyYLApHA 00 NJAOUWUHU il OCHOBU i NPOX00UMb uepe3 yeHmp
KO0JlA, ONUCAHO020 HABKOJLO OCHOBU Nipamiou.

Mo:kauBi ABa BUIIAAKK PO3TAIYBAHHSA BePIIMHU Hipamigm S

BigHOCHO mpamoi OO0;.

1. BepmwuHa S (IpoTuiesKHa OCHOBI ITipaMign) JeKUTh HA IPAMii
0O, (puc. 13.5). Ile 6yne B ToMy BUIAJKy, KOJIX OCHOBOIO BI-
COTH TipaMigW € IIeHTP OIMCAHOT0 HABKOJIO OCHOBHW Hipamigm
KoJia (ocKisbKu yepes TouKy O MOKHaA IIPOBECTU TiJIbKU OJHY
OpAMY, IePHeHINKYIAPHY OO MJIOIWHU OcHOBU). Tomi Oiume
pebpo mipaminu (mampukJigan, SA) JexaTuMe B OAHIN ILJIOIMHIL
3 BucoToio SO mipamigu. ¥ 1ifi IJIOMIKHI IIEHTP KYJi — TOYKa
O; (umexkuts Ha npawmiii SO) piBHOBiAZaneHa Bif KiHIIB Bigpis-
ka SA (SO, =AO; sk paziycu Kymai) i Tomy JeXuUTh Ha cepe-
IUHHOMY HepHeHIUKYJIApPi mo pebpa SA.

2. Bepmmua S Moxe He Jexxaru Ha npamiii OO;. Aje i B npbomy
BUIAJKy LeHTp KyJi — rTouka O; (yexurs Ha npawmiii 00, ),
piBHOBig#aneHa Bifg kiHmiB Biapiska SA (SO; =AO; ak pagi-
ycu KyJii) i TOMy JIeKUTH y IJIOIIWHI, IO IepHeHANKYJIApHAa
o pebpa SA i mpoxoauTh yepes #oro cepeauny (auB. § 17 mix-
pyunuka mias 10 kimacy a6o taba. 9 ma c. 195). O

Omxe, MU OOI'DYHTYBAJMW TBEPIKEHHS, BUKJAaAeHi B IyHKTI 3

Tabg. 11, a came:

1. Axwo 6 nipamidi ocHO80I0 6ucomu € yeHmp KOJia, ONUCAHOZ0
HABKOJ0 OCHOBU, MO UYeHmp ONUCAHOl HABKOJLO nipamiou Ky.i
Jedums Ha npamiil, wo micmumb gucomy nipamiou, y mouui
nepemuHny yiei npamoi i3 cepeOuHHUM NepnenduKyaipom 0o 0iy-
Hozo pebpa (puc. 13.5).

2. IJeump Kyai, onucaHoi HA6K0L0 008iAbHOI nipamiou, Jaeiumo
Ha npamiii, nepnenOuKyaiapHiili 00 NJIOUWUHU OCHOBU, W0 NpPO-
x00umbv yepe3 yeHmp KoJa, ONUCAHO020 HABKOJO OCHOBU, I MOU-
ui nepemuny uyiei npamoi 3 NJOUUHOI, WO NepneHouKyIIPHA
00 0iun020 pebpa i npoxodumsv uepes itozo cepeduny (puc. 13.6).

Puc. 73.4

Puc. 13.7
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3asHaummMo, IO SKIINO B MHipaMii OCHOBOIO BHCOTH € IIEHTP
KOJia, OIMCAHOTO HABKOJIO OCHOBHU, TO IIEHTP OMMCAHOI KyJi MOiKe
posTaIroByBaTHCsA Ha BucoTi mipamigu (puc. 13.5), abo Ha mpo-
noB)KeHHI BucoTu (puc. 13.7), abo 30iraTmcsa 3 OCHOBOIO BHCOTU
mipamigu (puc. 13.8).

Taxox 3a3HAUMMO, IO B IPABUJIBHINA IIipaMiZi 0OCHOBOIO BUCOTH
€ IIeHTP OCHOBU, AKUU y IPAaBUJIBLHOMY MHOTOKYTHUKY € i IIeHTPOM
KOJIa, OIIMCAHOTO HABKOJO OCHOBU, TOMY UEHMP ONUCAHOL HABKOJO
npasuavHol nipamiou Ky Jaexcamume HA NPAMIL, W0 Micmumb
eucomy nipamiou, mobmo Ha 0ci NPasuabHOl nipamiou.

Y Bumaaxky IpaBUJIBLHOI YOTHPUKYTHOI mipamimu 3asBuuaii 0y-
Ba€ 3PYYHO pPOSTJIAHYTU [IiarOHAJBLHUUA mepepis mipamigu, ToOTO
mepepis Imipaminu, m10 IPOXOAUWTH Uepes3 BEePIIMHY mipamigm i mia-
roHaysib ocHoBu. OCKiJbKU Iieil Ilepepid OPOXOAUTH Yepe3 IEHTP
KyJi, TO B IIepepisi ogep:KMMO BEJIUKHUHN KPYT, OMUCAHUII HABKOJIO
miaroHajgbHOTO Iepepisy (puc. 13.9).

Maewmo, 1o padiyc kyai (cgepu), onucanoi HABKOLO NPABUJLL-
HOl womupukymmuoi nipamiou, 0opisHioe padiycy KOLA, ONUCAHOZO
Ha8KoL0 0iazoHabHO20 nepepidy nipamiou.
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4. Kynsa, BnucaHa B nipamigy

Ax i gaa Oyab-AKOro MHOTOTpPaHHUKA,
KYJsa Ha3UBAETHCA BNUCAHOW 8 nipamidy,
AKIIO BCi rpaHi mipamigm OOTHKAOTHCA [0
miel Kyui. B

SKIT0 KOMKHA T'paHb IIipamMigm € moTu4-
HOIO IO KYJIi, TO BCi BifcTaHi Bim meHTpa KyJi
[0 TpaHel JOPiBHIOIOTH paaiycy KyJi (0CKiib-
KU pafiiyc, IPOBeIeHUN Y TOUKY NTOTUKY, Hep- C
HMeHIUKYJIAPHUN 10 BigmoBimuoi rpani). Toxi
IEeHTP KYJIi PiBHOBigMaieHNH Bif rpaHel ycix Puc. 13.70

IBOTPAaHHUX KYTiB IIpu pebpax mipamigu. ¥Ypa-
XOBYIOUHU, IO T€OMETPUYHUM MiCIIEM TOYOK,
piBHOBimmaseHUX Big MBOX ILJIOIIWH, ITIO IIe-
PEeTUHAIOTHCS, € OiCeKTOPHI IIJIOMIMHYN yTBOPe-
HUX OBOTPAHHUX KYTiB (AuB. § 17 migpyunHuka
nna 10 xkaacy abo Ta6s. 9 ma c. 195), oxmep-
JKY€EMO, IO IEHTP KYJi, BIIUCAHOI B JOBiIBHY
TPUKYTHY IIipaMigy, pO3TaIllOBaHUI y TOYIIi
mepeTuHy O0iCeKTOPHUX ILJIOIIUH JBOTPAHHUX
KyTiB mpu pebpax mipamigu*. ¥V TpuryTHii
mipamigi 1mi OiceKTOpHI IJIOMIMHU 3aBiKIN
mepeTUHAThCA B ONHIN Touri (puc. 13.10).

* 3asdHaAuMMO, IO B IIipaMigy MOKHa BIKUCATHU
KYJIIO0 TOAi ¥ TiILKM TOAi, KOJIM Bci OiceKTopHi
IJIOIIUHYU BHYTPIITHIX ABOTPAHHUX KYTiB mi-
pamMinu mepeTuHaThCA B OAHi TOUII.

g mipamigm, OCHOBOIO BUCOTU HAKOIL
€ IeHTP KOJa, BINCAHOT'O B OCHOBY, MOKHAa
BKasaTu OiJIbII 3PYYHUI OpPi€eHTUD s BU-
3HaUYeHHA IeHTpa BIIMCAHOI KyJi, a came:

SKUL0 0CHOB010 8UCOMU nipamiou € uenmp
KOG, 6NUCAH020 68 OCHO8Y, MO UEHMp 6NuU-
CaHOL KYJLi Jexumdv Ha 6ucomi nipamiou
8 mouyi nepemuny eucomu 3 OiceKmpucoio
JAiRilHO20 KYyma 0802pAHH020 Kyma npu
OCHO8I nipamiou.

® Hexait y mipamigi SABC o0cHOBOIO
Bucotu SO € Touka O — IIEHTP BIIKCAHOIO
B ocHOBY Koja (pumc. 13.11), a M i N —
TOUKW JOTHUKY KOJia, BIMCAHOTO B OCHOBY
mipamigu, 3i cropomamu BC i AC Bigmo-
Biguo. Tomi OM L BC i 3a TeopeMOiO IIpPO
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Tpu nepueHgukyaapu SM 1 BC, oTike,
/SMQO — niHiiHUNA KyT JBOTPAHHOTO KyTa
npu pebpi BC. Awmasoriuno, /SNO — mi-
HilHU# KyT OABOTpaHHOrO KyTa mpu pebpi AC
(£SNO=28MO).

Puc. 73.71

IIpoBememo Gicexrpucy MO, miniiiHOrO
kyTra SMO i nmosHaunMo dyepe3 O; TOUKY IIe-
petuHy OicexTpucu 3 Bucotoio SO mipamigm.
Yuumemo B Kyr SMO mniBKpPyr 3 IeHTPOM
y Touni O; i pagiyca O,0 Tak, AK IOKasa-

HO Ha pumec. 13.11 (O,K LSM, 0O,0=0;K).
O6GepTraTMeMO IIiBKPYT HaBKOJIO mpsamoi SO.
Opepsxkumo wrymio. IloBememo, 1m0 IA KyJid
BIIMCaHa B 3aJlaHy Iipaminmy.

Ockinbku 0,0 —  pazgiyc wymi
it 0,0 Loa. ABC (0,0 — ugactusa Bucotu SO
mipamigu), To miaomuHa ABC € [IOTHUYHOIO
Io 1moOymoBaHOI KyJai. YpaxoByiouu, IO
IJIOIIWHA JHHINHOTO KyTa IepIeHIUKYJIAp-
Ha 0 KOXKHOI IpaHi IIbOTO KyTa, Ma€MoO, IO
w1 SMO 1L un. SBC. Ane pagiyc O;K 1L SM,
roai O;K 1 mun. SBC, otxe, nimomuna SBC —
JOTHYHA IO ITOOYyIOBAaHOI KYJIi.

IIi mipkyBaHHA MOXHa IIOBTOPUTH IIOI0
Oynb-aAkoi Giunoi rpani mipamigu. s mbo-
ro JOCTaTHbO BpaxyBaTH, IO, HAIPUKJAI,
ASON = ASOM, i noBepuyTH TPUKYTHUK SOM
HaBKoJio oci SO Tak, mio6 BiH cymicTuBcs
3 TpukyTHUKOM SON.

Toni Bci rpami mipamigu OyayThb mOTHY-
HUMHU 0 KyJi, i, 3a o3HAYeHHAM, KyJd Oyme
BIucana B mipamimy. O

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

¥V Kyxaio pamiyca R BOmcano IPAMOKYTHHUII IIapaJjieselile], AiaroHajb
SIKOTO YTBOPIOE 3 IJIOIIIMHOIO OCHOBU Ta 3 OAHi€I0 3 OIYHMX I'paHel KyTu

30°. 3maiiniTe BuMipum mapaJiesierineza.

Po3B’a3zannsa

P Ockinbku Bei giaroHasi IpAMOKYTHO-
ro mapaJiejierninefa piBHi, IIePeTUHAIOTH-
cAd B OOHINA TOUIi ¥ TOYKOI MEepPeTHUHY
(Troukoto O) minATbCSA HABIiJ, TO Touka O
piBHOBigmaseHa Bif yciX BepIIUH IHOTO
OPAMOKYTHOTO TapaJjiejieminena, ToOTO
€ IIEHTPOM OIIMCAHOI KyJi, a KOXKHAa miaro-
HaJIb IPAMOKYTHOIO IIapaJjeJelinena € gia-
MerpoMm Iiei kyui, mampukiaan AC; =2R
(puc. 13.12).

Y  nopamMoKyTHOMY — mapaJiejemnimeni
C,D, Lun. ADD,, tomi £C{AD; — KyT
Haxuny piaronani C;A gno rpani ADD, A,
i £C;AD; =30°. Arajoriuno C,C L nn. ABC,

KomenTap

3a yMOBOIO 3aJaui mapaJiesieniinie]; BIMCAHUI

Y KYJIIO, OT:Ke, KyJsd OlMcaHa HaBKOJO HapaJe-
Jemnimena.

Puc. 73.72

Hnsa po3B’sA3yBaHHSA Iiel 3amaui MosKHa Hpu-

toai £ C;AC — Kyr Haxuiy giaroHar C;A
no momuan ABC i £LC;AC=30°.

rajgaTu, 0 IPAMOKYTHUN Iapajeseninen € mpsa-
MO0 IIPUBMOIO i PO3TANIyBaHHS IIeHTPA OIMMCAHOL
KyJi, 3a3HaueHe B mMyHKTi 1 Tabu. 11.
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Is npamoxyTtHOro TtpukyTHuKa ACC;
MaeMo:

ccl=Acl.sin30°=2R%=R,

NG

AC=ACl~cos30°=2R~T=R\/§.
AHaOTiuHO 3 IPAMOKYTHOTO TPUKYT-
Huka AC;D; maemo: C;D, =R . I3 npamo-

KyTHOTO TpUKyTHUKAa ACD (CD =C;D, = R)
MaeMo:

OnmmHax mpocTiilie BpaxyBaTH, IO B HIPAMO-
KYTHOMY IIapaJjeJielliliefi ToukKa HepeTuHy Horo
IiaroHajeil piBHOBimmaJyieHa Bim ycix iioro Bep-
IIIUH, TOOTO € IIEHTPOM OIIMCAHOI HAaBKOJIO HHOTO
Kyuai. [[nsa oOT'pyHTYBaHHA KyTa MilK JiaroHAJ-
JIO IapaJejierrinena ¥ BiAMIOBiTHOIO MJIOIIUHOIO
CJim ypaxyBaTH, II[0 B IPIMOKYTHOMY IIapaJeJe-
ninexi C,C Lnn. ABC i C;D; Lun.ADD,. Toxi
AC — mpoekmnia Bigpiska AC; Ha miaomuny ABC
i AD;, — mnpoeknis Bizpiska AC; Ha ILJIOIIUHY
ADD,. lani BpaxoByeMO, 10 KyT MidK ITOXUJIOIO

A MJIOIWHOIO — IIe KYT MiK ITOXMJIOI0 Ta il mpo-
eKI[i€l0 Ha I[I0 IIOIIMHY.

AD=\ac?—cp? =\(rRV3) -R? =R\2 .

Tonmi BuMipu 3aaHOTO IPAMOKYTHOTO IIa-
paseerinesa IOPiBHIOIOTH RJ2 ; R; R. <

3aysaxcenns. 13 poss’szauHsa 1miel 3amaui Maemo, IO UeHmMp KyJi,
ONUCAHOl HABKOJLO NPAMOKYMHO2Z0 napatesenineda, Jexiumbv Y Mmouui
nepemuHy i0zo diazoHaJgeil, a KOXHA 0iazOHALbL NPAMOKYMHO20 napa-
Jaenenineda € diamempom ONUCAHOL KYJi.

B ocuoBi mipamigu se:xuTh piBHOGEAPEHUH TPUKYTHUK i3 KyToM [ mpm
ocHOBi TpukyTHuUKA. [IBi piBHi O6iuHi rpani mipamigu mepneHIMKYIAPHIL
IO TLJIOIIMHU ii OCHOBHU, a TpeTdA OiuHa rpPaHb YTBOPIOE 3 OCHOBOIO KYT O..
3HaWOiThP BUCOTY HipaMimu, SKIO pajiyc OIIMCcaHOI HABKOJIO IipamMigm
KyJi mopiBHiOE R.

3adaya 2

Po3p’a3anua Komenrap

1. Onsa oO6rpyHTYBaHHS pO3TAIIy-
BaHHS BHCOTU IIipaMigu BpaxoBYeEMO:
AKRIMO ABi cymiskui 6iumi rpami mipa-
Mify HepUueHJUKYJIAPHI [0 IJIOIIWHU
OCHOBU, TO BHCOTOIO HipaMimgu € iXHeE
cuisbHe OiuHe pebpo (muB. § 5). Ile
HeoOXiHO BpaxyBaTH BiKe IIiJ yac Io-
OymoBu pucyHka (puc. 13.13).

P 1. Hexait y nipamini SABC AB=BC, £ ACB=8,
mi1. SAB | n. ABC i . SBC L un. ABC (puc. 13.13).
Toxi SB — Bucora nipamiau (SBLmr. ABC).

2. IIpoBegemo BM 1 AC, tomi SM 1 AC 3a Teo-
pPeMoIo IIPO TPHU MEePHeHAUKYIAAPU, oTKe, L SMB —
JiHIAHUA KyT ABOTPAHHOTO KyTa mnpu pedpi AC
i ZSMB=a«.

3. Hexaii Touka O — IIeHTP KoJia, OIHCAHO-
ro HaBKOJIO piBHOOeapeHoro TpukyTHuKa ABC (Bim
JeXUTh Ha npamiii BM, ockinbku BM — Bucora
1 MemiaHa TPUKYTHHKA, a OT:Ke, i CepefnHHUN mep-
negauKyaap go croporu AC). Toxi nmerntp O, ommca-
HOl Kyni Jexurs Ha npamiit OO, , NepHeHAUKYJIADP-
Hi#t o nmaomuuu ABC. Taxkox SB 1 on. ABC, oT:xe,
OO, ||SB. IlapanenbHi npaMi Jexars B OJHIN IJIO-
muHi, 1 B nif naomuni touka O; piBHOBiAzaneHa
Big Touok S i B (SO1 = BO, =R) .

Puc. 73.73



I(
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Otrxe, Touka O; po3TalloBaHa Ha CEePeIUHHOMY
nepneEgukyaapi KO; no pebpa SB. (3asmaumumo,

mo Toai OO; KB — IpAMOKYTHHUK

i 001=BK=%SB.)

4. Tlosmauumo SB=x (me x>0). Tonxi

00,=BK=18B=%.
2 2

I3 mpamokyTHOTO TpUKyTHUKA SM B:
BM =SBctgo=xctgo .

I3 mpamokyTHoro TpuKkyTHUKa BMC MaeMo:

BC= BM _ xctgo

sinf} sinf}

Pagiyc koJsia, ommcaHOro HaBKOJO TPUKYTHUKA,

IOPiBHIOE:
BC _ xctgo

BO= = .
2sin ~ BAC  2sin®p

I3 npamokyTHOro TpukyTHHKa BOO; MaeMo:

00% +BO*=0,B>.
Toni
2 2 2
x4 xc‘“# =R2.
4 4sin” B
Beincu x2(sin®p+ctg?o)=4R?sin*B.
Maemo:

2Rsin®f

x= — Bucora mipamigu. <|

\/sin4 B+ctg®a

PosrasimeMo Tako;X IPUKJAL PO3B’SA3Y-
BaHHA 3amaui Ha KoMOiHAIlifo Tijg oGepTaHHS.
Haragaemo, 1110 mig yac poss’s3yBaHHs 3aaau
Ha KoMOiHaIilito Tis obepramusa uyacTo OyBae
3PYYHO PO3TJIAHYTU OCHOBUM Ilepepis 3amaHol
KoMbGiHarrii (i 3BecTu 3amauy A0 MIaHiMeTpuy-
HOI — naumB. TaKo:k 3amauy 4 § 12 ma c. 127).

SaSHa‘II/IMO, 10 KyJiern, 6nucaHow 8 KO-
HYcC, Hasusaembvcsia KyJd, AKa domuxaemoscs

¥V mpomy BuUmanky piBHi 6iuni rpa-
Hi MiCTUTUMYTH PiBHi CTOPOHU PiBHO-
0epeHOr0 TPUKYTHUKA, IO JIEKUTH
B ocHoBi mipamigu (ASAB=ASCB
3a IBOMAa KaTeTaMu).

2. [Ina moOymoBu JiHIHOTO KyTa
IBOTpaHHOTO KyTa mpu peopi AC mo-
CTaTHBO B IJIOIIWHI OCHOBY 3 OCHOBU
BUCOTHU TPOBECTU NePHeHAuKyIap BM
0 IIbOro pebpa, CIOJIYUYUTU OTPUMA-
HY Touky M i3 BepmmHOIO mipamiam S
i ckopucraTucsa TeOpeMOI IIPO TPHU
MEePIeHANKYJIAPHU.

3. Ilnsa oOTrpyHTYBaHHA PO3TAIIY-
BaHHA II€HTPa OIIMCAHOI KYJIi CKO-
PHUCTAaEMOCS TBEPAKEHHAM, IO IEHTP
KyJi, ommcaHol HABKOJIO MTOBiJIBHOI
mipamigu, JIeKUTh Ha NPAMii, Iep-
NeHAUKYJIAPHIN OO0 IJOMIMHU i1 OCHO-
BU, IO TPOXOAUTHL Yepes IeHTP KoJa,
ONMCAaHOTO HABKOJIO OCHOBU ITipaminam.

4. TIix yac BUKOHAHHA OOYMCIIIO-
BAJbHOI YACTHMHU PO3B ABAHHSA CJIif
ypaxyBaTwu, ITIIO0 3aJaHUi Bingpisok (pa-
niyc kyuai R) i samami kytum (o i B)
HEeMOJKJINBO 00’ €IHATH B 3PYUYHUN IJId
pO3B’sI3yBaHHA TPUKYTHUK, TOMY KO-
PHCHO BBECTH HeBimoMwuil Binpisok (Ha-
OpUKJIAaL, JOBKUHY BUCOTH Hipaminu,
AKY TOoTpiOHO 3HaiiTm). g cKJIamam-
HsS PiBHAHHSA 3PYYHO BUKOPHUCTOBYBa-
TH OPAMOKYTHHI TPuUKYTHuUK BOO,,
rimorenysa akoro Bimoma (R), a Kare-
T HECKJAJHO BUPA3UTHU Uyepesd X i 3a-
IaHi KyTHu.

0o nAOWUHU OCHOBU KOHYCA, G KOICHA
3 meipHux KoOHyca € JdomuyHow 00 KYJi.
AmnaJsioriuHo Ky.Je, 6nucarnow 8 yuaindp, Ha-
3usaemvcsa Kyas, wo domukaemuvcs 00 nJo-
WUH OCHO8 YULIHOpPA, @ KOJNCHA 3 MEIPHUX
yunindpa € 0omuiHow 00 KyJi.

I3 mipKyBams cumerpii omep:kyemo, IITO
IeHTp KyJi, BOmcamol B KOHyc abo B IH-
JIHAD, PO3TAIlIOBaHMWI HA IXHi# Oci.
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3adaya 3

Po3B’a3zanua

P PosrisiHeMO OoChOBHUI Imepepis KoMOGiHAIil
damaHux TiJ (puc. 13.14). OckoBUM IIepepizom
KOHyCca € piBHOOeApeHHN TPUKYTHUK SAB,
OCHOBA SKOTO IOPiBHIOE AiaMeTpy OCHOBU KO-
Hyca, Bucota SO — BmCOTi KOHyca, a OiuHa
cTOpOHA — TBipHiNI KoHyca. OchbOBUM Iiepe-
piszoM KyJi € Kpyr, pamiyc sSKOro IOPiBHIOE
pazmiycy kyJi. OckinbKu KyJsd BIIICaHA B KO-
HyC, TO Kpyr OyJe BIHCAHWUI Y TPUKYTHUK.
3a ymoBoro SO=8 cm. llenrp O; BoucaHoro
Kpyra (KoJa) JeXKHUTb y TOUIll IlepeTuHy Oi-
CEeKTPHUC KYTiB TPUKYTHUKA. Y PiBHOOEIpPEHO-
My TpuKyTHUKY SAB Bucora SO € ogHOYACHO
OiceKTpHCOO I MeaiaHoIo.

Omxe, Touxka O; nexuTh Ha BHCOTL SO
i Bigpisok AO, — OicexTpuca Kyra A.

Toxi OO, — pajiyc BIHCAHOIO KOJa,
a oTiKe, i pamiyc KyJi, BIucaHoi B KOHYC.

3Bigcu 00, =3 cm. Tomi SO;=5 cm.

Hexaiti SA=x (x > 0). YV TPpUKYTHUKY
SAO Bigpisok AQ; — OicekTpuca, Toxi

00, AO 3 40

, TOOTO — = .
S0, SA 5 «x

3Bigcu AO= %x .
Iz mpamokyrtHoro TpukytHura ASO wmae-
mo: SA% = A0O? + 80?2, romi x%= %xz +64.
3Bigcu x=10 (cm).
Omep:ryemMo:
SA=x=10 cwm, AO=%x:6 (cm).

Toxmi muoima 6iuHol HmOBEepPXHiI KOHYyca [0-
piBHIOE

n-AO-SA=1-6-10=60n (cm?). <I

3anumaHHg 1.

B MHOTOTPAHHUK?

Bucora kKouyca mopiBHIOE 8 c¢M, a pamiyc BomucaHoi Kyai — 3 cm. 3Haii-
IiTh IJIOINY OiuHOI MOBEpPXHiI KOHYyca.

Komenrap

OckinbKu B 3ajadi posrismaeTbes KoMOi-
Halligd KOHyca ¥ KyJii — JIBOX TiJ obepTaHud,
TO 3PYYHO PO3TJISHYTU OChOBHII mepepis el
KoMOiHaIrii.

IIpucrynmaioun 1m0 o6UYHMCIIOBAJBLHOI dYac-
TUHU PO3B’A3aHHS 3ajadui, CJIig ypaxysartu,
[0 3aJaHi BiApisku He BAaeThbCcs 00’ emHATU
B BPYYHUU [HOJA PO3B’sA3aHHA TPUKYTHUK,
TOMY AOIIJIBHO BBECTU HEBiTOMMUU Bipi3oK.

30KpeMa, ypaxoByouu (QOpMyJay IJs 00-
YHCJIeHHA ILIONIl OiuHOol mOBepxHiI KoHyca,
ozep:xxkuMo: S=nRI=m-AO-SA .

3py4YHO IMO3HAYUTU Yepe3 X Binpizox AO
abo Bimpisox SA.

1106 ckmacTu piBHAHHA 31 3MiHHOIO X,
MoOKHa Bupasutu cropoHu SA i AO npamo-
KyTHOTO TpuKyTHUKA ASO uepes x i ckopwuc-
TaTucsa Teopemoro Iliparopa.

s omep:kaHHA 3B’ A3KY MK JTOBKUHAMU
cropia SA i AO 3py4uHO BpaxyBaTH, III0 B TPU-
kyTHEKY ASO Bigpisok AO; — 6icekrpuca,
AKa IiJIUTh IPOTHJIEKHY CTOPOHY HaA YacTU-
HU, MTOBKWHU SAKUX ITPOIOPIIiNHI JOBXKMWHAM
IPUJIErJanx CTOPiH.

5
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SAxa KYJid Ha3NBaA€THCA OIIMCAHOIO HaABKOJIO MHOI‘OI‘paHHI/IIC.‘:)_? BIIICAHOIO

2. Slxa Kyna HasMBaeThbCA OIMCAHOI HABKOJO mpusmu? HaBkoio sKoi
IPU3MHU MOKHA OMMCATU KYJII0?
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Bnpabu

3.

Ul

10.
11.

12.

13.

13.1.

13.2.
13.3.

13.4.

13.5.

13.6.

1) Jle posTaioBaHuii MeHTP KYJi, ONMCAHOI HABKOJO IIPIMOI MPU3MMI?

2%) OOrpyHTyHiTe po3TallyBaHHA IIeHTPa KYJi, OnucaHol HaBKOJIO IIPSA-
MOl IPU3MMU.

3) Ile poaraioBaHWUl MEHTP KyJi, ONMCAHOI HABKOJIO IPAMOKYTHOTO
napaJseJserrinena?

fka Kyasa HasMBa€ThCA BIMCAHOIO B HPU3MY?

1) Ile posTalioBaHuii IEeHTP KYJi, BOKMCAHOI B MPAMY IIPU3MY?

2) Yomy mopiBHIOE pamiyc Takoi KyJri?

3) flx moB’A3aHi MOBKMHA BMUCOTU MIPU3MHU U JiaMeTp BIMCAHOI KyJi?

4*) OOr'pyHTyiiTe pPo3TalllyBaHHA IIeHTPa KYJi, BIIKCAHOI B MPAMY IIPHU-
3My.

1) Yomy mopiBHIOE pajiyc KyJii, BIMCAHOI B IOXUJIY HPUIMY?

2) AAx moB’sA3aHi JOBMKMHA BUCOTH IPU3MM I JiaMeTp BIHCAHOI KyJi?

SrKa Kyasa HasMBAEThCS OIMCAHOIO HABKOJIO Iipamimm?

1) e posralioBaHU IMEHTP KYJii, OIKCAHOl HABKOJO IIipaminm, ocHO-
BOIO BHCOTHU SKOI € IIeHTDP OIMCAHOTO HaBKOJIO OCHOBU Koja?
2*%) BigmoBigbs oOr'pyHTYyIiTE.

1) [Ie posraimoBaumii IeHTP KYJIi, ONMCaHOI HABKOJO AOBiJIBLHOI ITipami-
au (HaBKOJIO OCHOBHU SIKOI MOJKHA OIIMCATH KOJI0)?
2%) BigmoBigs oOTpyHTYITE.

Ska Kyasa HasMBa€ThCS BIIMCAHOIO B Imipaminy?

1) le posraloBanuii IeHTP KyJli, BOMCAHOI B IIipaMiZy, OCHOBOIO BHCO-
T SAKOI € IeHTP BIMCAHOTO B OCHOBY Koja?
2*) BigmoBigb oOT'pyHTYITE.

1) e posralroBaHuii IEHTP KYJi, BOMCAHOI B JOBLIbHY TPUKYTHY IIi-
paminy?

2*) BigmoBigbs oOT'pyHTYyIiTE.

fxa Kynsa HasWMBaeThCA BIMCAHOIO B KOHyc? y mmiaiugp? Yu B Oyab-

AKUN MUJIIHIP MOKHA BIINCATU KYJIIO?

° 1) 3maligite pazgiyc cepu, Bmucanoi B Ky6 i3 pe6pom a.

2) Busnaure BimcTani Bim meHTpa 11iel chepu mo rpani, pebpa i Bep-
MINHU Kyda.

° 3BHaigiTh miaroHamb Kyb6a, BIIMCAHOTO B KyJIO pajiyca 8 cm.

HaBkoJsio mpaBuIbHOI TPUKYTHOI NPU3MHU, yci pedpa AKoI mopiBHIO-
I0Th @, ONMMCAHO KYJII0. SHAWAITHL pamiyc KyJii.

3HalAiTh pamiyc KyJi, OmmcaHol HAaBKOJIO IPSAMOI IIPU3MH, OCHOBA
AKOI — OPAMOKYTHUI TPUKYTHUK i3 TimoTeHy30i0 5, a O6iuHe pedpo
mopiBuioe 12.

Paniyc chepu, BcaHol B MpaBUJIbHY TPUKYTHY IPU3SMY, TOPiBHIOE 7.
3HaAWAITh IJIOIIY IIOBHOI ITOBEPXHI HMPU3MU.

Pagiyc cepu gopisuioe R. S3HAHAITH ILJIOINY IIOBHOI IIOBEPXHi ommca-
HOT'O HAaBKOJIO c(hepr MHOTOTPAHHUKA, AKIIO UM MHOTOTPDAHHUKOM €:
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13.7.

13.8.

13.9.

13.10.

13.11.

13.12.*

13.13.*

13.14.*

13.15.

13.16.

13.17.

13.18.

13.19.

13.20.

13.21.

13.22.

1) xy0;
2) mpaBUJIbHA IIIECTUKYTHA IPU3Ma;
3) mpaBUIBLHUNA TeTpaemnp.

IIpamMokyTHUI HapaJiesiernines oImcaHo HaBKoJio cdepu paziyca 8.
3HaAWIITh ILJIOIY HOro IMOBHOI ITOBEPXHi.

YV npamuii mapajeserninesn i3 miaroHamsamMu ocHOBH 6 c¢cMm i 8 cMm BOu-
caHO KyJio. S3HAWAITh IJIOINY IIOBEPXHi mapaJiesemnimesa.

Biune pebpo npaBuabHOI TPUKYTHOI mipaMigm gopisxHioe 12 c¢m i yTBO-
pIO€ 3 ILJIOIMHOI0 OCHOBU KyT 60°. 3HalaiTh pajgiyc chepu, onmcanoi
HaBKOJIO ITipaMimu.

HaBkos0 mpaBuUJIbHOI IMECTUKYTHOI MIPU3MH, BHUCOTA AKOI HOPiB-
HIoe 12 cMm, ommcano cpepy pamiyca 10 cm. 3HaumiTe maonry OiuHOi
IIOBEPXHi IIPU3MU.

Pagiyc cepu, onmmcanol HaBKOJIO NpaBUJIbHOI TPUKYTHOI ITipaminu,
mopiBuioe 13 cm, a Bigcranb Bim ii meHTpa A0 MJIOIIMHU OCHOBHU IIi-
pamigm — 5 cm. 3HaWAiTH OiuHe pedpo mipaminm. PoarasmbTe aBa
BUIMIAJKU.

VY rymaio pazgiyca 10 cMm BOumcaHO mipaMify, yV OCHOBI AKOI JIEIKUTH IPs-
MOKYTHUII TPUKYTHUK i3 Karteramu 12 cm i 16 cm. 3HaigiTh mioIry
O0iuHoi moBepxHIi mipamimm, aximo ii Bucora mopiBHoE 10 cMm.
HoBeniTs, 110 1A TOro 1100 HABKOJIO MPU3MU MOJKHA OyJIO OmmcaTu
KYJI0, HeoOXimHO #I mOoCTAaTHBLO, IIT00 mpu3Ma OyJja IIPAMOIO i HaABKOJIO
ii ocHOBM MO’KHa OYyJIO OIMCATH KOJIO.

3SHalIiTh BigHOIIIEHHS pajiyca KyJii, BIMCAHOI B MPaBUILHY IIIECTH-
KYTHY IIPU3My, 0 pajiyca KyJii, OMMCAaHOI HABKOJO IIPU3MU.
3HaAUIITh IIJIOITY OCHOBOIO IIEePepisy MUIiHApa, ¥ SKUHA BIIMCAHO KYJIIO
pazniyca R.

Haskoso Kymni pazgiyca r ommcaHo KOHYC, TBipHa SKOIro HaxuJeHa
IO ILJIOIIMHYN OCHOBHU IiJ KyTOM O. SHAWIITH IJIOIIY OCHOBOTO Iepe-
pisy KoHYyca.

¥ xomyc Bunmcano KyJao. Pagiyc KoJia, 10 SKOMY HOTHUKAIOTHCA KOHYC
i Kynsa, gopiBHIoe R. 3HAHAITH ILJIOINY OiUHOI ITOBEePXHi KOHyca, AKIIO
KyT Mi’K BHUCOTOIO i TBipHOIO KOHYyCa JOPiBHIOE Ol.

3HalmiTh pamiyc chepu, BOMcaHol B 3pisaHuil KOHYC, AKIIO pamiycu
MOro OCHOB OOPiBHIOIOTH 7" i R.

SHalgiTE pagiyc KyJi, BOIucaHol B IpaBUJIbHY N-KYTHY mipaminy, cTo-
poHa OCHOBHU SAKOI IOPiBHIOE @, a OBOTPAHHUUN KyT IpU pedpi ocHO-
BU — O, AKmio: 1) n=4; 2) n=3; 3) n=6.

OcHoBa mipamigu — piBHOOeApPeHUN TPUKYTHUK 3 OCHOBOIO @ i Ky-
TOM TpU OCHOBI . Yci 6iunHi rpani mipamigm yTBOPIOIOTH 3 OCHOBOIO
KyT B. SHaigiTe pamiyc Kyiai, BoucaHol B mipamimy.

VY chepy paxmiyca R BnucaHoO IpaBUJIbHY YOTUPUKYTHY Hipaminy, 6iu-
He pedpo AKOI HaxXmjeHe OO0 ILJIOIMHY OCHOBH IIiJ KYyTOoM O. S3HAHIITh
BUCOTY IIipamingm.

3HalmiTe pamiyc cdepu, omrcaHOl HABKOJIO IIPAMOKYTHOTO IIapaJieje-
minmexa 3 BuMipamu a, b i c.




Po3ain 2. Tina obepTaHHs

3uaigiTe pamiyc chepu, ommcaHoi HABKOJIO IIPSAMOI MPU3MHP, AKIIO
BHUCOTA IPUBMHU JOPIBHIOE C, a B 11 OCHOBI JIEJKUTHh TPAMOKYTHUUN TPHU-

3HangiTe paxgiyc chepu, ommcaHol HaBKOJIO mipamigu, OiuHi pedpa
AKOI IOIIapHO IMePHeHINKYJIAPHi, a IX TOBMXUHU JOPiBHIOOTL A, b i c.
Biume pebpo moxwmioi mpusmMu AopiBHIOE 12 cMm, a pamiyc BmmcaHoi
chepu mopiBHIOE 3 cM. SHAUAITH KYyT HAXUJy OiuHOTO pedpa mpuaMu

ITenTp KyJi, omrcaHol HABKOJIO MPAaBUJILHOI YOTUPUKYTHOI mipamiam,
IinuTe i1 BucoTy y BimgHoieHHi 3:4, ImMoUYMHAOUYM BiJ OCHOBU. 3HAaM-
IiTh BeJIMYMHY ABOTPAHHOTO KyTa Ipu OiuHOMYy peOpi mipamimm.

Y npaBuabHuii Terpaenp ABCD Bnucano cepy paziyca R. 3HaNIiTH
paxmiyc cdepu, sKa JOTUKAETHCA [0 BOUCAHOI cepu i TPhOX T'paHen

PeGpo mpaBUIBLHOrO TeTpaeapa AOPiBHIOE a. SHAUAITH paaiyc Kyii,

B ocHOBi nmpsAaMoi mpu3Mu JIEXKUTh PiBHOOEAPEHU TPAMOKYTHUN TPU-
KYyTHUK i3 rimoremysoio 2. Bimomo, 1[0 B mpusMy MOKHAa BIIHCATU
chepy. 3HAHAITh BifcTaHb MidK IleHTpaMu BOHCAHOI i1 ommcaHoi chep.
Bixgcrams Bim meHTpa ommcaHOl HABKOJIO IPABUJIBHOIL IIipaminu chepu
Io ii ocHOBH y ABa pasu MeHIIa Big pagiyca chepu. SHAWIITE KyT

OCHOBOIO TPUKYTHOI IIipaMiau 3 piBHUMU OiyHUMU pebpaMu € IPAMO-
KYTHUH TPUKYTHUK i3 rimorenys3o0 10. Bucora mipaminu mopiBuioe 12.

HBi cycimui rpani TpuKyTHOI mipamMigu — IPAMOKYTHI TPUKYTHUKU
3i CHiIBbHOIO TIiMMOTEHY30I0 ¢. 3HAWAITH pamiyc ommcaHol HABKOJIO ITiel

13.23.
KyTHUK i3 KaTeramu a i b.
13.24.
13.25.
IO TLJIOIIMHYW OCHOBU.
13.26.*
13.27.*
TeTpaenpa, 110 BUXOJATH i3 BepIIUHU A.
13.28.
110 AJOTHUKAEThCA A0 BCix pebep Terpaeapa.
13.29.
13.30.*
Mik OiuHMM pebpoMm i BMcCOTOIO mipamimgm.
13.31.
3HalgiTe pamiyc ommcaHol KyJi.
13.32.
nipamigu chepn.
13.33.%

BigomocTi 3 icTopii

B ocHOBI mipamigu J1€KUTH PiIBHOCTOPOHHIY TPUKYTHUK 3i CTOPOHOIO @.
OpHa 3 OiyHUX T'paHell — TaKuil caMUuil TPUKYTHUK, IIPU IITLOMY BOHA
MepIeHAUKYJAdpPHa A0 ILJIOIIUHU OCHOBH. SHAWIITHL paaiyc ommcamol
HaBKOJIO IIipaMigm KyJIi.

JocnTb  UiKaBe 3aCTOCYBaHHA Ky/b, BMMCAHMUX
i onMMcaHMX HaBKO/IO MPaBW/IbHUX MHOIOrpPaHHU-

MoHATTA Tina obepTaHHA 6yno0 BigjOMO Wwe 3 Ao-
rpeupkmx 4acie. O3HayeHHs uuMniHApa, KoHyca
M Kyni aK Tin obepTaHHA HaBedeHi B «Hauyanax»
EBkniga (62m3bko 300 o H.e.), ane 3HayHa 3a-
cnyra B AOCNIIKEHHI UMX TiN HaNeXMTb MOro cy-
YacHWKaM i nocnigoBHMKaM — EBAOKCY (6/1M3bKO
408 po H.e. — 6am3bKo 355 go H.e.), Anon-
NoHito (262 pgo H.e. — 190 go H.e.), Apximeay
(61m3bKO 287 [0 H.e. — 212 [0 H.e.). 30Kpema,
AnonnioHin Meprcbkuit y cBOiM po6oTi «KOHiYHi
nepepisn» BCTAHOBMB, WO MNEpPETMHAMM KOHiYHOI
NMoBepPXHi MOXYTb OGYyTW Koso, eninc, napabosa
abo rinep6ona.

KiB, 3anporioHyBaB MoraHH Kennep (1571-1630)
y CBOiM npaui «TaeMHMUA cBiTO6ya0BU» (1596).
BiH 3anmponoHyBaB MNpUMHUMM, SKOMY, Ha MOro
OYMKY, NignopaaKoBytoTbcs GopMM M po3mipu
op6iT BiAOMMX Ha ToM yac niaHeT COHAYHOI cumC-
Temu. 3a Kennepom reometpia CoHAYHOT cucTe-
MM onucyBanacAa TaKk: «3emNa (MaeTbCcA Ha yBasi
opb6ita 3emni) € mipa Bcix opb6it. HaBkono Hei
onuwemMo Joaekaeap. OnucaHa HaBKoOMO Aoje-
Kaegpa cdepa € chepa Mapca. Haekono cepu
Mapca onuwemo TeTpaegp. OnmcaHa HaBKOIO
TeTpaegpa cdepa € cdepa HOnitepa. HaBkoso
cepn HOnitepa onuwemo Ky6.



3aBOaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

Puc. Mogenb CoHsuHOT cuctemmn Kennepa «Koc-
MiYHMI KYGOK>

OnmcaHa HaBKkosio Kyba cdepa € cdepa CartypHa.
Y cdhepy 3emni Bnmwemo ikocaegp. BnucaHa B Hbo-
ro cdepa € cepa BeHepun. Y cepy Benepu Bnmwe-
MO OKTaeZp. BrnucaHa B Hboro cdepa € cepa Mep-
Kypif». Taka Mogesib COHAYHOT cMCTEMM OTpMMana
Ha3By «KocMiyHoro Kybka» Kennepa (pucyHok). LA
po6oTa micsa noJanbluMx BigKpuTTiB Kennepa BTpa-
TMNA CBOE MNEPBMHHE 3HAYEHHSA, OCKiNbKM OpbiTH
NJAHET BUABWUIMCA HE KPYrOBUMM, a eNiNTUYHUMM,
npoTe, y HaABHICTb MPUXOBaHOiI MaTeMaTW4HOI rap-
MoHiT BcecBiTy Kennep BipMB A0 KiHUA XWUTTA.

3ABAAHHA ANA4 NMIArOTOBKM A0 OUIHHOBAHHA

Teem
Ne 2

IIpotimiTs
OHJIAIIH-
TeCTyBaHHsI

1.

2.

HiaromnaJyb 0chOBOTO mepepisy nuainapa gopiBuioe 20 cM. 3HAUAITE ILI0-
1Ty OCBOBOT'O Mepepisy, AKIIO pajiyc IMWIiHApa TOPiBHIOE 6 cM.

A 36 cm? B 120 cm? O 200 cm?

B 96 cm? I' 192 cm?

TsipHa xomyca mopiBHoe 30 cM i HaxmjaeHa OO0 ILJIOIMWHN OCHOBU IIif
KyTom 60°. 3HAAiTL BUCOTY KOHYycA.

A 15 cm B 15v/2 cm T 3043 cm
b 15\/§ CcM T 10\/§ CcM

Kynsa 3 meurpom y Tourni O AOTUKAETHCA MO0 ILIOIIMHU O B TOUIll A,
a Touka B jexuth B o, AB=a, ZAOB=¢. 3uaiigiTe pamiyc KyJi.

A asing B atgo sing

B acoso I' actgo




Po3ain 2. Tina obepTaHHs

4.

Kyno paxgiyca 10 meperHysm ILIONIMHOIO Ha Bimcrani 6 Bim menTpa.
3HaNAITh MJIOIY Hepepisy.

A 16x B 36rn A 1007

b 20n T 64n

HMuniagp, ockoBUM mepepidoMm sAKoro € KBagpar 3i croponowo 20, me-
PeTHYJIM ILJIOIIMHOI, HapajiejJIbHOI0 Oci IumIiHapa, Ha Bimcrami 6 Bifg
IeHTpa. YCTaHOBiITh BiAmoOBimHiCTH, MixK BeamumHamu (1-3) Ta ixHiIMHT
sHavenuamu (A-T).

1 JoB:KkuHa TBipHOI IMuIiHIpa A 10

2 Ilmoia omeps:KkaHOro mepepisy b 20

3 [oB:kmHA qiaroHasi ofep:KaHOTO B 320
nepepisy T 441

Yepes BepmimHy KOHyca 3 BuCOTOI 6 i pamiycom ocHOBM 4 mpoBeneHO
CiuHy IJIOIUHY, KA YTBOPIOE KyT 60° 3 IJIOIIMHOIO OCHOBU. SHANIITH

ILJIOIITY Tepepisy.
Y muainap 3 pamiycoM OCHOBH 5 C¢M i BHCOTOIO 6 CM BIIMCAHO MPAMY

IPU3MYy, B OCHOBi AKOI JIE)KUTH PiBHOOEAPEHUN NMPAMOKYTHUN TPUKYT-
HUK. SHAUAITH TJIONIY ITOBHOI ITOBEPXHi MPU3MMU.

3HaAiTh pajiyc KyJi, BOHCaHOI B MPaBUJIbHY YOTHUPUKYTHY IIipaminy,
CTOPOHA OCHOBU fAKOI JOpiBHIOE @, a Bucora — H.

TeMn HaBYa/IbHMUX I'IpoeKT'iB

Tina obepranHs B apxXiTeKTypi cBiTy i1 YKpaiHwm.

Tina obepTaHHs B NPUPOAi I TexHimi.

Enementu cpepuunoi reomerpii Ta ii 3B’A30K i3 IPaKTHUKOIO.
T'eomerpruni opMu B MOKPiBIAAX OyAiBesb.

Euinc, rimep6oJia i mapabojya K KOHiuHI mepepisu.
Yrasiexa. BukopucraiiTe IJd OiATOTOBKU HABUAJBLHOTO IIPOEKTY Ta-
KOJK MaTepias 3 iHTepHeT-HiATPUMKU OiApyUYHUKA.



Po3ain 3

Ob'€EMMU TA NJioLul
NMOBEPXOHb FTEOMETPUYHUX T

Y LLbOMY PO31111 BU:
P 03HanomMUTEeCs 3 NMOHATTAMMK 0O'eMy Tina Ta NOBEPXHI TiNa;

P 03HaromuTecs 3 hopmMynamm ob’eMiB NpU3MK, Nipamian,
LUuniHapa, KoHyca, Kyni Ta i1 4acTuH, 3 hopMynamMm NaoLLi
cchepun, NOBEPXOHb FrEOMETPUYHKX Tif;

P HaB4YMTeCs PO3B'A3yBATW 3afa4i Ha 3HAXOA4KeHHs 00’'eMiB
| MNOLL, MOBEPXOHb reOMETPUYHUX TiN




MOHATTSA OB’EMY TIN. OB’EMM MPU3MM 1 LIUIHAPA

Tabruus 12
06’emMu Tin
1. IloHATTS i OCHOBHI BJIACTHBOCTI 00’€My
0O6’eM — BeJaWuyMHA, II0 CTABUTh y BiAMOBiAHicTH Timam y mpocrtopi

HeBix’ eMHi milicHi ymciaa.

Bnacmuesocmi

DN =

. O6’em Tijla B mpPOCTOpi € HEBi’€eMHUM UYMCJIIOM.
PiBHi Tina marorh piBHiI 06’eMu.

3. fxio Tinmo F moaiseHe Ha YacTHUHU, IO He IMEPETUHAIOTHCI, TO 00’ €M
Tijla DOpPiBHIOE cyMi 00’eMiB 1O0T0 YacTHH.
4. O6’em Kyba, peOpPo SAKOTO AOPiBHIOE OAWMHUIL TOBKUHU, TOPiBHIOE

ONUHUILI.
2. Neaki dhopmyan 3HaAXOMKEHHS 00’€MiB
D, C,
[}
[}
1. O0’eMm IPAMOKYTHOIO mapaJjeJjieninena JOPiBHIOE JOOYT- A, : 2
Ky TPbOX HOro BUMipiB: 'D 1 c
L R
V=abec, ¢ b,
Ie a, b, ¢ — pebpa IPAMOKYTHOTO IapaJieserimnesaa. .
. . . R a B
2. O6’em mpsaMoi TPUBMHU AOPiIBHIOE MAOOYTKY IIJIOMIL ii
OCHOBU Ha BUCOTY:
1
3. O0’eM IpPAMOro KpyroBoro MUJIiHAPA SOPiBHIOE SJOOYTKY [
TJIOIIi OT0 OCHOBU Ha BUCOTY: :
|
V =nR?-H, H |
|
me R — pagiyc ocHoBu, H — BucoTa IuJIiHapa. 1
7 =l )' R N

NOACHEHHA 1 OBI'PYHTYBAHHA

IIpo6iema obGuuciieHHs 00’€MiB IIPOCTO-
poBux (iryp i3 mpamaBHixX uaciB mpuBepTaia
o cebe yBary Buenux. O0uuncjIeHHAM 00’ eMiB
HaAWMIPOCTINMINX TpocTOpoBUX Qiryp satimasiu-
ca Hemokpur (6. 460—-370 pp. mo H.e.), €B-
nokc (406—355 pp. mo H.e.), Apximen (287
212 pp. mo H.e.). ¥ cepenHi BiKM 0o0UYmMCIeH-

HaAM o00’eMiB mpocropoBux Giryp saiimasiu-
ca I. Kemmep (1571-1630), B. Kamamwepi
(1598-1647), II. depma (1601-1665) Ta in.
ITossBa iHTErpaJbHOTO UMCJIEHHA HAIPUKIiHITI
XVII crosiTra B poborax I. Herorona (1643—
1727) i I'. Jleiibuina (1646—1716) mama mo-
TY:KHUN MeTOoH OOuMCIeHHs 00’€MiB HOBiJb-



§14. TloHsTTs 06'emy Tin. OB'eMU NPU3MU N LUAIHAOPA

HUX npocTopoBux (Qiryp. I3 mum meromom BU
os3HalioMuUTeCsI B Kypci aaredbpum ¥ modaTkis
aHanidy. ¥ 1mpbomMy pPO3Jisi MU PO3TJIIAHEMO
HOHATTA 00’€My, MOro BJIACTHUBOCTI I obumc-
JIeHHsA 00’€MiB BMBUEHMX MHOTOTDAHHUKIB
i Tix obGepramus.

00’eMm — BeJqMUYMHA, aHAJOriYHA ILJIOIII,
[0 CTaBUTL y BiANOBiAHICTH TijlaM y ITpoO-
cropi HeBim’emui mificmi uwmcima. 3a omuHU-
mio o0’eMy IpuUiIMalOTh Ky0, pedpo SAKOro
ITOPiBHIOE OOWHUIII BUMipPIOBAHHA TOBKUHU.
SKIMo 3a OAMHUITI0O BUMipPIOBAHHA NOBMKUHU
npuiimarors 1 MM, 1 cm a6o 1 M, To 00’em

BaacTtuBocti miony ¢iryp

1. ILnoma ¢irypu Ha IJIOMIUHI € HEBiL eMHUM
YUCJIOM.
2. PiBHi dirypu marors piBHI miori.

3. Axrmio ¢girypy F momijeHo Ha YacTHUHU, IO
He IePeTHMHAIOThCA, TO ILJIOIIA Bciel (iry-
pu HOpiBHIOE cyMi IOy ii YacTHH.

4. Ilnoma KBagpara, CTOpPOHA SKOTO JOPiB-
HIOE OOUHUIIL JOBKUHU, TOPiBHIOE ONMHMUIII.

W3 OszHaveHHA. [IBa Tina, mo MaioTh piBHI 00’emwu,

Ha3MBaIOThCA PiBHOBE/IMKMMM.

3 OJHAKOBOTO YMCJIa PiBHUX KyOukiB (puc. 14.1).
Ha 3HaxomKeHHA 00’eMiB Tij 3pyduHO 00’€qHATH
IedaKi Tima B ogmH KJac. I3 1miero MeTon chopMyJrroe- , ,

|

|
Hanpuriazn, piBHOBEJIMKMMH € Tija, CKJAIEHi /T_“—

|

L

MO 3arajbHe O3HAUEHHH I[MJIIHApA.
Hexait o i B

pa Ha omHiil i3 mwmx mirommH, F’

(puc. 14.2, a).

OIeP)KYIOTh y KybOiuHmx wMmigimerpax (mm?),
KybOiunux canTumerpax (cm?®) a6o B KyGiuHUX
merpax (m®) BigmosigHo.

— [IBi mapaJiesbHi ILJIOIIUHMA,
| — mpsama, 1Mo IepeTuHae IIi miaoiuHu; F — diry-
— 11 mapaseabHa
OPOEeKIlid Ha iHINY ILIOIIUHY B HANPAMKY IpAMOi [

00’em — umcio V, 1110 IOKa3ye, CKiIbKU
pasiB onWMHUIA BUMipIOBaHHA 00°eMy Ta il
YAaCTWHU BKJIANAIOThCA B 3amaHomy Timi. Ile
YUCJIO MOXKe OyTU HaTypaJbHUM, PallioHaJb-
HuUM abo HaBiTH ippallioHaJILHUM.

s o6’eMiB IIPOCTOPOBUX TiJ MalOTh
MicIle BJIACTHMBOCTi, aHAJIOTiuHi BJIACTHUBOC-
TAM ILIOIT TJIOCKuUX (iryp (muB. Taba. 13).

Tabauuysa 13

BaacTuBocrti 00’emiB Tia

1. O6’em Tijsa € HeBig €MHUM UNCJIOM.

2. PiBHi Tima mMaroTh piBHiI 00’eMu.

3. Axmro tismo F moxijieHO HAa YaCcTHUHU, IIIO He
IepeTUHAIOThCA, TO 00’eM Tijla HOPiBHIOE
cyMi 00’emiB IOTO YacTHH.

4. O0’em KybOa, pedpo SAKOTr0o MAOPiBHIOE OnOU-
HUIIL TOBMKUHU, TOPiBHIOE OTUHMUIII.

-4 -
|
I
|
) s
|
|
?__.._
|
I
|

Puc. 74.7

Puc. 74.2




Po3gin 3. O6’eMn 11 NAIOLLLI MOBEPXOHb FrEOMETPUYHMX Tifl

Vei Bigpisku, M0 coosydarmThb TOYKH
dirypu F 3 iIXHIMU IPOEKIiAMU, YTBOPIOIOTH
Tino, iKe HAaBUBAEThCA YuaiHOpom. Pirypu F
i F’ HasuBaioThCsa ocHoB8amu uyulindpa. Bix-
CTaHb Mi’K IJIOIMUHAMU OCHOB Ha3WBAETHCA
8uUComoi yusiHopa.

V¥V Bunmaakry, AKIIO B O3HAYEHHI IMUIiHApPA
3aMicTh mapaJjesbHOI IIPoeKIlii 6epeThcs Op-
TOTOHAJBbHA, TOOTO TIPAMA [ TMEePIeHAUKYIaP-
Ha O IomuH ¢ i B, To muiaiEap HasuBa-
erbca npamum (puc. 14.2, 6). A axmio Hi, TO
MWIIHAP HA3UBAETHCA NOXUJLUM.

3asHaumMoO, IO 3 IIO3UIIil 3araJbHOTO
O3HAUEHHA IWJIiHIPAa OKPEMUM BUIIQIKOM
TAKOTO IWJIIHApA € IIpu3Ma.

Y Bunagky, axnio ocHoBa F muiriHapa
€ KPyroM, TO IWJIIHAP Ha3WBAETHCA KPY20-
eéum. Pawmirne Mum posradamaasu TiAbKU MOPS-
Mi KpPyroBi muiaiHApu i HaswBaJam iX IIPOCTO
muwirinapamMu (y 3ajadyax I[bOTO PO3AiIY IIifm
CJIOBOM <«ITWJIIHAP» MU TaKOK PO3YyMiTHMEMO
OPAMUN KPYTrOBUM IMUJIIHIP).

3HalimeMmo GOpMyJay AJAA O0UYUCIEHHSA
00’eMy MpPAMOTO ITUJIiHAPA, OCHOBOIO SKOTO
€ moBisbHA oOMesKeHa 3aMKHeHa Iocka (i-

rypa.

Teopema 14.1. 00’em npsMoro HUJIiHIPA
JTOPiBHIOE TOOYTKY ILIONIi HOTO OCHOBU
Ha BHCOTY.

® CroouaTKy pO3IJIsTHEMO BUIIAJ0K, KOJU
B OCHOBi IUMJIiHApa JEeXKUTHL KBaapaT 3i cTo-
POHOIO, IO MOPiBHIOE OAMHUIII, BHCOTA ITU-
Jiagpa mopiBHioe H (puc. 14.3).

Puc. 74.3

OcCKiNbKY 3ajaHa ONVHUIA BUMipIOBAHHSA
JOBXKHUHU Ta 11 YaCTHUHU YKJIALAIOTLCA y BU-

cotri H pagiB, To i ofMHUYHUI Ky0 yKJIama-
TUMEThCS B IIbOMY IMJIiHAPI H pasiB, oTKe,
00’em muIiHApa mopiBHioe H.

Tenep posrigHeMO ODpAMUN IUJIIHAD i3
mioie ocHoBu S i Bucorow H. Bupimmmo
B HBOMY IIIap BUCOTOI 1, AKHN € IPAMHUM
OUJIIHAPOM i3 Ti€l0 caMOI0 OCHOBOIO, IIIO
¥ zamaHuii muiainap (puc. 14.4).

Puc. 74.4

KoxxHOMY oOamHMYHOMY KBaapary, III0
JEXUTh B OCHOBI IuUJIiHIpa, BimmoBimaTume
OIMHUYHUNN Ky0, 1o MictTutrbesa B mapi. Te,
10 ILJIOIA OCHOBU ITWJIiHApAa OOpPiBHIOE S,
o3HaUae, IO OAWMHWYHUNA KBagparT i #oro
YAaCTUHU YKJIAZAIOTHCA B OCHOBI muiainapa S
pasiB. OCKiJIbKM PO3OUTTIO OJMHUYHOTO KBa-
IpaTa Ha PiBHI YaCTMHU BiAIIOBiZae po30UTTs
ONWHUYHOrO Kyba Ha PiBHI yacTWHU, TO OAU-
HUYHUN Ky0 i #10T0 YaCTHMHU YKJIAJaTUMYTh-
ca B miapi S pasiB, To06TO 06’e€M BUAiIJIEHOTO
mapy JgopiBHOBaTuMe S.

Te, nro Bumcora muiaiHApa mopiBHIOE H,
O3HAYaE€, IO OAWHUYHUIN BiApPi3oK i ioro
YaCcTHMHU YKJIAZAloThcA II0 BucoTi H pasis.
OcCKiNbKK pO3OUTTIO OAWMHUYHOTO Bigpiska
Ha piBHI yacTHMHM BiAmoBimae po30OUTTA IIAPy
Ha PiBHI YacTWHU, TO BUIIJIEHWH IIap i #ioro
YaCTUHU YKJIaAAaTUMYThCA B IMIiHApi H pasis.

Omke, ONUHUYHUNA Ky0 YKJIaZaeThbCsA
B mapi S pasiB i meil map yKJIagaeTbCcsa B -
aiaapi H pagis. OTike, OfMHUYHUYT Ky0 YKJIa-
maTuMeTbcsAa B Imaiuapi S-H pasis, ToOTO
Mae Micie opmysa

V=8-H, (1)

me S — momia ocHoBu, H — BucoTa I[MJIiH-
apa. O
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OcKinbKY ONPAMOKYTHHUU TapaJjeserninesn, mps- D C
Ma mpusMa U IpaMUN KPYyroBUM IUJIIHAD € OKpe-
MUMHJ BUIAJKAMU POBTJIAHYTOTO HMPAMOTO ITMJIiH-
apa, To 3 dopmyau (1) ogep:KUMO HACTIAKHU. A

[
|
|
|
|
Hacaigox 1. O6’eM IpAMOKYTHOT'O IIapaJieJie- I
minega (puc. 14.5) gopiBHIOE TOOYTKY TPHOX IHOTO :
BUMipiB, ToOTO Mae micie gopmy.aa c l D C

V=abc, b
me a, b, ¢ — pebpa MPAMOKYTHOTO TapaJeJeri- %

mena. A a B
(CupasBai, y nbomy Bunagky S=a-b i c=H.)

Hacaigox 2. O0’eM mpaMOl IpuU3MU LOPiBHIOE

mobyTky 1ol ii ocHOBM Ha BHCOTY, TOOTO Mae R
miciie opmyaa \
|

V=SH,

me S — mioima ocHoBU, H — BHCOTa IPU3MH.

Hacxigox 3. O6’eM IpsSMOro KpPyroBOrO IIH-
JiHOpa, BUCOTa AKOTro mopiBHioe H i pamiyc ocHO- PRt
Bu — R, obuuciroeTbesa 3a (GoOpMYJI00 ~ s | I -~y

J
V=nR?-H. \L/

(Cupasgi, y mpomy Bumaaky S=mR2.) Puc. 14.6 Puc. 14.7

_—_——m et —— -

MPUKNAAN PO3B’A3YBAHHA 3AJAM

OcnoBuii mepepis IpsSAMOro KPyroBoro MUIiHAPa — KBaJApaT 31 CTOPOHOIO .

3a3a¢4a 1 3uaiigiTe 06’eM HMUIiHApPA.
Posp’sa3anHa KomenTap
SIKmIo cTOopoHA KBagpaTa OChO- SIKmIo ockoBUII Tepepis mumIiHIApPAa — KBagpar

Boro mepepidy (puc. 14.8) mopiB- ' (puc. 14.8), To Bucora AB nuiiHapa JOpPiBHIOE a i mia-
HIOE a, To BucoTra nuiiagapa H =a,  wmetrp ocHoBu AD Texx mopiBHIOE a. SIKIIO pamiyc ocHOBHU

a pazmiyc ocHoBu R -2 . mopiBHIOE R, TO 2R=0a, oT:Ke, R =% . llayi BuKOpUCTO-
.o . s . 2
Tozi fioro 06’eM HOpPiBHIOE Byemo (hopmyny o6’emy muiinapa V =nR"H .

na® ¢
V=nR*H=—. 0,
4
B |
! |
! |
! |
B i
Ve o ad N
-0

A Puc. 74.8
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3adaya 2

B ocHOBi mpsaMoro mapaJiesiemninesa JeKuTh poM6 3i cTOpoHOIO 4 ¢M i ro-
ctpuM kKyTtoM 30°. 3HaiAiTh 00’eM mapaJjejenimena, AKIIO AiaroHajab

fioro 0iuHoOl rpaHi mopiBHIOE 5 CM.

Po3sB’a3zanna

P Hexali y mnpaMoMy mDapaJeJerninesni
ABCDA;B,C;D; (puc. 14.9) BC,;=5 cwm,
ABCD — pom6: AB=BC=CD=AD=4 cm
i £ BAD=30°.

Is mpamoxyTtHOro TpukyrHuka BCC; (ma-
panenemnines npamuii, Ttomy C;C L nx. ABCD)
MaeMo:

C,C=BC?-BC? =[5 —4% =3 (cm).
sOCH:AB.AD.sin30°=4.4%=8 (em?).

Toni
V=S-H=8,, C,C=8-3=24 (cv?®). <

3adaya 3*

Po3B’a3zanna

P> Hexait npasunbHy npusmy ABCA;B,C;
BOucaHo B KyJaio (puc. 14.10). OckinbKu mpa-
BHJIbHA IIPU3MAa IpsAMa, To meHTp O ommcaxoi
KyJIi JeXuTh y cepenuHi Bigpiska 0;0,, 110
CIOJIyYa€ IIEHTPU KiJ, ONMMCAHUX HABKOJO
OCHOB mpuaMu (pamiyc KyJri AO:ﬁ ).
ITosnaunmo AOB:KUHY pebpa IPUSMHU Uepes
x (x>0).3a YMOBOIO Bci pebpa MarTh OJHAKO-
x
2
i smaxogumo AO; — paziyc Koja, OIHCAaHOTO
HaBKOJIO IIPAaBUJIBHOTO TpukyTHuUKa ABC:

AC x

NERNC

) 1
BY ZoB:kUHY, ToOTO x. Tomi OO, ZEAAI =

AO]_ =

Komenrap

OcKinmbKY TpAMUN IapaJjeselninen € mps-
MOIO TIPU3MOIO, TO MAJsA OOYMCJIEHHS IOoro
00’eMy MOKHA CKoOpucTaTucsa (HopMyJIoo
V=S-H, ne S — maoma ocHoBu, H — Buco-
Ta TPUBMU, AKa B IPAMIA nmpusmi ZOpiBHIOE
b6iumoMy pedpy.

Hnsa oOumciaeHHA IJIOIII pomba, IO Jie-
JKUTh Yy OCHOBi, MOKHA CKOPUCTATHUCA THUM,
10 IIJI0IIla IapaJjiejorpaMa AOPiBHIOE JOOYTKY
CYMi’KHUX CTOPiH Ha CHMHYC KyTa Mi}K HUMU.

D, c,
|
|
|
A, | B
|
|
|
I'D
oA c
,/
,+30°
A B
Puc. 14.9

IIpaBunbHY TPUKYTHY HIPU3MY BIIMCAHO B KYJIIO pamiyca ﬁ . BHAHOITH

Puc. 74.70

IIpaBunapna mpusma € mnpamor (romi Ii
BHCOTA JOpiBHIOE OiuHOMYy pebpy), ToOMy
MOXKHA BUKOPHUCTOBYBATH TAaKy BJIACTUBICTH
(nuB. § 13): uenmp Ky.i, onucanoi HA6KOLO
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Sanumemo teopemy Ilidaropa misa npamo- = npamoi npusmu, Jexcumsv y cepedurni 6i0pis-
KyTHOTO TpuKyTHHKa AOO; (0,0,]|AA;, ' Ka, wo cnoryvae yenHmpu Kill, ONUCAHUX HA-
Tomy 0,0, Lmn. ABC): AOZ+00}=A0?. | 6KOJLO OCHO8 NPUSMU.

B ymoBi 3amaHo TiJIbKM OAWH BiApPi3oK —

pazgiyc KyJai, ToMy B OOYMCJIIOBAJIbHIII YacTu-

x x Hi po3B’sA3aHHSA JOIiJBHO BBECTH HeBimoMmMii
’ Bifpisok (mampuk.jaz, pedpo IPU3MU IIO3HA-
YUTU UYepesd X), a IJsd CKJIAJAaHHA PiBHIHHSA
Tomi x=2v3 . BUKODPHUCTOBYBATH NPAMOKYTHHN TPUKYTHUK
OTsxe, 00’eM mpuaMu AOPiBHIOE AOO,; (puc. 14.10), y sxomy AO — pagmi-
AC? \/5 yc kyiai, AO;, — pazgiyc Kojia, ONHCAHOTO

Vip =Saapc AAy=—— AA = HABKOJIO NPAaBUJIBHOTO TpuUKyTHuUKa ABC,

1

= i 00, =—A4,.
i (26) ® 205-18 (xyo e

“Ta tT 4 - =18 (xy6. on.). Ina obuucaeHHsa 00’€My IPaBUILHOI IpH-

< smu cxopucraemocs QopmyaowV =S-H , ne
S — mioma ocHoBu, H — BuHcoTa IIPU3MU,
a JJid OO0UYMCJIEeHHS ILJIOINi IIPaBUJIBHOTO TPU-
KYTHUKA, II0 JIEXKUTh B OCHOBi, — (opmy-
a3
4
HOTO TPUKYTHUKA.

Maemo:

Joio S=

, e a4 — CTOPOHa IIPpaBHUJIb-

1. IloscHiTs, mo Taxe 06’eM Tina B nmpocTopi. ChopMy IroiiTe OCHOBHI Biac-

3anumaHHg TUBOCTi 00’ eMy.

2. CodopmyaoiiTe 3araiabHe o3HaueHHA HMuainapa. 1o Take ocHOBH, TBipHA
i Bucora Takoro muainapa?

3. 1) Yomy gopiBHIOE 06’eM mpamoro muiinapa?
2*) QOrpyuTyiiTe BiAmOBigZHY (hopMmy.Ty.

4. 3Banumiite GopMyay A O0UMCIeHHA 06’eMy: 1) MpAMOKYTHOTro mapa-
Jejemninena; 2) mpaMoi mpusMu; 3) MPAMOro Kpyrosoro muiingpa. Ilo-
SACHITH CIIpaBeIIWBiCcTh MUX (hopMy.JI.

14.1. Yu moxe 06’em Tina 6yTu:
1) Bix’eMHUM UmMCIIOM;
2) nynem?

Bnpabu

14.2.° Yomy gopiBHIOE 06’€M IIPOCTOPOBOTO
xpecra (puc. 14.11), akmio pebpa Ky0OiB,
10 HOro yTBOPIOIOTH, AOPiBHIOIOTH OOU-
HUIi?

Puc. 74.77
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14.3.°

14.4.°

14.5.°

14.6.

14.7.
14.8.

Yomy mopiBHIOE 00’€M MHOTOTPAHHWKA, 300pasKeHOTO Ha PUCYH-
Ky 14.12 (yci gBorpanui KyTtu mpsmi)?

2
Ly
I 2
|
|
|
5 l
|
/)- ______ T
5
Puc. 74.72

3HalgiTh 00’eM MHOTOTpPaHHWKA, 300paskKeHoro Ha pucyHky 14.13
(yci mBorpaHHiI KyTH mpAMi).

2 |
T
o 1=
T /

) ____ | _
Ve
/
7

Puc. 14.13

3HaigiTh 06’°eM V yacTUHU HMUJIiIHIpPaA, 300pakeHoi:
1) ma pucyury 14.14;
2) mHa pucyHky 14.15.

5
o,
1 | 900

P

-
-

Puc. 14.714 Puc. 74.75

Yepes mBa mpoTuUJIeKHI pebpa Kyba HpPOBemEHO ILIOIIUHY. Y SAKOMY
BIZHOIIIEHH] IIs IJominHa AiauTh 00’em Ky0a? IlosicHiTL Biamosigb.

Hiaromasb Kyb6a mopiBHIOEe 6 cm. 3HaAiTh HOoTO 00’€M.

OcHOBOIO TPAMOI TPUKYTHOI NPUBMU € TPAMOKYTHUHA TPUKYTHUK
i3 xareramu 6 cm i 8 cm, Bucora mpusmu AopiBHIOE 10 cM. 3HAUAITH
00’emM 1iel mpusmu.
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14.9.

14.10.

14.11.

14.12.

14.13.

14.14.

14.15.

14.16.

14.17.

14.18.

14.19.

14.20.*

14.21.*

14.22.*

3HaigiTh 06’€M MPaBUJIBHOI YOTUPUKYTHOI IIPU3MU, CTOPOHA OCHOBU
AKol mopiBHIioe 6 cM, a BucoTa — 5 CM.

SIK sMiHUTBCSA 06’€M IPSAMOKYTHOTO Ilapajejelninena, AKIIO:

1) onmu i3 iforo BuMipiB 30iabmiuTu B 2 pasu;

2) nBa #oro BUMipu 30iJBININTH, IPUYOMY KOXKHE 3 HUX y 2 pasu;
3) yci Tpu fioro BuMipmu 306iiabmiuTu B 2 pasu?

3HaNIiTh BUCOTY IPABUJILHOI YOTHPUKYTHOI IPU3MU, AKIIO CTOPOHA
ii ocmoBu mopiBHioe 20 cm, a 06’em — 4800 cm?®.

Yepes cepegHIO JIIHII0O OCHOBU TPUKYTHOI MPU3MM IIPOBEJEHO IIJIOIIU-
HY, IapajelbHy OiuHOMY pebpy. ¥ AKOMY BiZHOIIEHHI If IJIOIIUHA
IinmuTh 006’eM mpusmMu?

Ax BimHOCATHCA 00’eMU ABOX KyOiB: 3aJaHOTO Ta HOTr0 MOIesi, 3MeH-
ImieHol B MacIITadi:

1) 1:2;

2) 1:3;

3) 1:n?

Yomy mopiBHIOE 00’eM NPSIMOKYTHOIO MHapaJjejienimena, AiaroHaJb
AKOro IOPiBHIOE d i YyTBOPIOE 3 ILJIOIMWHOI OCHOBU KYT O, a 3 ILJIO-
UHOK GiuHol rpani — Kyt [?

Y mnpamomy mapaJieselrinezi CTOPOHM OCHOBHM JOPiBHIOIOTE 16 cm
i 10 cm i yrBopiofoTh KyT 60°. Mewnrma miaroHanab IapaJjesernimena
YTBOPIOE 3 ILJIOMIMHOI OocHOBU KyT 30°. BusHaute 06’eM 1hOT0 mapa-
JeJemninesna.

3a CTOPOHOI0 OCHOBH a i OiuHOMYy pedpy b 3HaimiTh 00’eM MpaBUILHOL
IPU3MU:

1) TpuKyTHOI;

2) YOTUPUKYTHOI;

3) IIeCTUKYTHOI.

3HalgiTe 00’eM Qirypu, yTBopeHOl B pes3yJsbTaTi o0epTaHHs KBaapaTa
HaBKOJIO MOT0 CTOPOHH, IO JOPiBHIOE 4.

Hiaronasb 0OChOBOTO Tepepidy MuWIiHApPA AOPiBHIOE a 1 HaxmIeHa
IO ILJIOIIMHY OCHOBU I KyTOM (. 3HAWAITH 00’eM IUJIiHApA.

OBa nuiainapu yTBOpPeHi 00epTaHHSM TOTO CaAMOTO MPAMOKYTHUKA Ha-
BKOJIO KOYKHOI 3 HepiBHUX Iioro cTopid a i b. K BigHOCATHCA 00’ €MU
nuX MUJIiHAPIB?

VY cKinpKm pasiB 00’eM HUIiHApPA, OMKMCAHOTO HABKOJIO IPaBUJIbHOI
YOTUPUKYTHOI NpuU3MHU, OiJbIINUil 3a 00’eM IIWIiHApPaA, BINCAHOTO
B I[I0 K IIPU3MY?

HoBeniTs, 110 OyAb-AKa ILJIOIINHA, IT0 IPOXOAUTDH Uepes IeHTp Kyba,
OiJIUTh MOTr0o Ha ABi PiBHOBEJAWKI YaCTUHMU.

HoBenits, 110 OyAb-AKa IJIOIINHA, 1110 IPOXOIUTDL Uepes3 cepelnHy oci
OTPAMOTO KPYTOBOTO IIWJIiHApA, AiMWTH HOro Ha ABi piBHOBeJIWKi uac-
TUHU.

Yrasiexa. O6rpyHTyiiTe, III0 CepeAnHA OCi € IIeHTPOM cHMeTpil
HMUJIiHApa, a MOoTiM OOrpyHTYIiTe, IO 3aJaHa ILJIOIIMHA POo30uBaE€ IIU-
JiHAp Ha piBHI Tija.
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14.23.*

14.24.

14.25.

14.26.

14.27.

14.28.*

14.29.

14.30.

14.31.

14.32.

14.33.

14.34.*

14.35.

B ocHOBi mpamoi mpumsMu JIEKUTHh NPAMOKYTHUN TPUKYTHHK i3 TO-
CTPpUM KyTOM O.. Uepes BepIIHMHY KyTa O, BEePXHLOI OCHOBM ¥ IIpo-
TUJIEKHUN KaTeT HUMKHBOI OCHOBU IIPOBEIEHO Iepepis, AKUN yTBO-
PIO€E 3 OCHOBOIO KyT P. 3HaAITH 06’€M IUJIiHIPA, OMUCAHOTO HABKOJIO
MPU3MHI, AKIO IEePHeHINUKYJIADP, HPOBENeHWH i3 BepIimHH KyTa o
HMKHBOI OCHOBU IO Iepepisy, mopiBHioe d.

B ocHOBi mpAMOI IpU3MU JE€KUTH IPAMOKYTHUN TPUKYTHUK i3 KaTe-
Tamu 6 cm i 8 cm. Bucora npusmu mopiBaioe 4 cMm. 3HaWAiTE 00’eM
IUJIiHAPA, OMMCAHOTO HABKOJIO IIPU3MMU.

3HalgiTh 00’€M MUIiHAPA, BINCAHOTO B MMPABUJIbHY ITECTUKYTHY IIPHU-
3My, KOKHe pedpo AKOoi JOopiBHIOE a.

Y muaingp BIKMCAHO HPaBUJIbHY TPUKYTHY HPU3MY, a B Hel BIHCAHO
MUWIiHAp. SHAUOITh BigHOmIeHHA 00°€MiB X HUJIIHAPIB (OiabIIIOTO
IO MEHIIIOTO0).

OcHOBOIO HpAMOI IPUBMU € ITapaJjejorpamM. Uepes CTOPOHY OCHOBH,
sAKa NOPIBHIOE a, i MPOTUJIEKHY Il CTOPOHY iHIIIOI OCHOBU IPOBEIEHO
rnepepis, KUl yTBOPIOE KyT 3 3 IIOIMHOIO OcHOBU. Ilioia mepepisy
IopiBHIOE @. S3HAHAITHL 00’€M IIPU3MMU.

OcHoBa mpsaMoi mpuadmMm — pom0O i3 roctpum KyTom o. Mewnmia mia-
rOHAJb MPU3MU HOPiBHIOE d i YTBOPIOE 3 IJION[MHOI OCHOBU KYT P.
3HanAiTE 06’€M TIPUIMU.

HiaromaJysb NpAMOKYTHOTO HapaJieJerninesa AOpiBHIOE 35 cM, a pebpa
BigHOCATHCA AK 2: 3: 6. 3HAUIITH Toro 00’eM.

3HalgiTE 00’eM IPSIMOKYTHOIO mapaJjeelinena, JiaroHalb SKOTo I0-
piBuioe 14 cMm, mepumerp ocHoBu — 20 cMm i mepumeTp MeHIoI GiuHi
rpani — 32 cm.

Y nunieap BIMcaHO MPaBWJILHY TPUKYTHY Iipaminy Tak, [0 OCHOBA
mipamMigu BOmcaHa B OJHY OCHOBY IMWJIHIpa, a BepIlIMHA Oipamiau
posTaloBaHa B II€HTPi APYyroi ocHoBM. SHAUAITHE 00’eM IHMIIHApA,
SAKIIO BioOMO, IO MOBXKMHA CTOPOHM OCHOBHM IIipaMigm gopiBHIOE b,
a 0iuni pebpa HaxmIeHi [O IJIOMIWHU OCHOBU I KYyTOM .

Y nunimapi mapajesbHO HOT0o Oci Ha BifcTaHi a Bif Hel mpoBeneHO
ciuHy IJIOMUMHY, SKa Bif Kojla OCHOBM BiaTmHae ayry o. Ilmoma me-
pepisy mopiBHIOE S. 3HAWAITE 00’eM HUJIIHIPA.

Ilnoma ochoBOTO Iepepisy HuUIiHApa AOpPiBHIOE @, KyT MixK miaro-
HaJIJIIO IIepepisy ¥ IJIOIMIMHOI0O OCHOBUW MOPiBHIOE (/. SHAWIITH 00’eM
muIiHapa.

Y nunisgp BOmMcaHO MPABUJIBHY N-KYTHY OpPU3My. SHAWIITH BimHO-
ImIeHHsA 00’eMiB IMpuaMu U IUJIiHApA.

Y muaieap BOMCaHO TPAMOKYTHUI HapaJiesienimne]), AiaroHajab AKOTO
IOPiBHIOE M i YTBOPIOE 3 IJIOI[MHOIO OCHOBU KYyT 0. SHAWIITH 00’eM
MUJIiHapA.
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14.36.*

14.37.

14.38.

14.39.

14.40.

14.41.

14.42.*

14.43.*

14.44.*

14.45.

14.46.

14.47.

14.48.

OcHoBa HOpAMOI TPUKYTHOI MpuU3My — pPiBHOOEAPEHUHN TPUKYTHUK,
CTOPOHM SKOTO MOBJKMHOIO @ YTBOPIOIOTH KyT o. [iaromans rpasi,
MIPOTHUJIE}KHOI MO IIbOTO KyTa, YTBOPIOE 3 APYroio OiUuHOI TPaHHIO
KyT ¢@. 3HaigiTh 06’°eM IIpPU3MU.

CTopoHa OCHOBM NPABUJILHOI TPUKYTHOI IPU3MU MOOPiBHIOE @, KYT
MK miaromajsMuy OBOX OiUHMX TrpamHeii, IIpoBeIeHMX 3 OXHiel Bep-
IWHYA, HopiBHIOE (. 3HAWLiTH 06’€M IPUBMU.

06’eM HpaBUJIBHOI TPUKYTHOI HNPU3MH AOPiBHIOE V, KyT MisK agiaro-
HaJIIMU OBOX OiUHWX Tr'paHell, IPoBedeHUX 3 ONHiel BepIIWHU, JOPiB-
HIOE O.. SHAHLITH CTOPOHY OCHOBHU IIPH3MIU.

Hiaromajb OPAMOKYTHOTO ItapaJeJjelimena gopiBHioe 12 cm i yTBO-
pioe KyT 30° i3 momnuHOIO OiuHOI rpaHi i Kyt 45° i3 6iuHMM pedpom.
3HalgiTh 060’eM mapaJiesemnimnesa.

¥V xkyiaio pagmiyca R BIMcaHO IIPaBUJIBHY YOTHPUKYTHY IIPUIMY, Iia-
roHaJb 0iYHOI I'paHi AKOI YTBOPIOE 3 IIJIOIIMHOIO OCHOBU KYyT (. SHAI-
IiTh 00’eM HPU3MU.

B ocHoBi mpsamoi mpuaMu JIEKUTH PiBHOOIUHA Tparellid, AiaroHaJIb
AKOI HOPiBHIOE a, a KYT Mi)K AiaroHaJuiioo I OiJIbIIIOI0 OCHOBOIO [0-
piBuioe o. [iaroHans ITPU3MU HaXWJIeHA OO MJONIMHU OCHOBU ITiJ
kyrom (. 3HaUAITH 06’€M IPUIMU.

VY KyJaio BIHCAHO MPAMOKYTHHUN IapaJesiellines i3 HaiOiabIIow 0iu-
HOIO IOBEPXHEI0, IIePUMETP OCHOBU SKOT0 MOpPiBHIOE 16 cM. S3HAUIITH
00’eM mapaJieselimena, SIKIO AiaMeTp KyJi gopiBHioe 9 cm.

Iz MHOXUHN mapaJjieselnineniB, mepuMeTpu OiUHMX rpaHeill AKUX O0-
piBHIOIOTH 12 cM i 18 ¢M, Bu3HauTe 00’eM TOrO IapaJjejelrimena, Ha-
BKOJIO SKOI0 MOJKHA OIMCATH KYJI0 HaMEHIIIOTO pajaiyca.

¥V kymawo pamiyca R BIHCAHO IPaBUJIBHY TPUKYTHY IpusMy. Bucora
npusMu gopiBHIOe H. 3HAHAITL 00°€M IIPU3MHU.

BuaBiTb cBOlO KOMMETEeHTHiCcTb

Y nunisgpuuHy mocyAwHY 3 PifIMHOIO, AiamMeTp AKO1 JOpPiBHIOE 8 cM,
3aHypeHa gerayib. Ilpum mboMy piBeHb PiAWHU B MOCYAMHI HigHABCSA
Ha 10 cm. Yomy mopiBHIOE 06’em merasti?

Y nurimapuuHiil mocyauHi piBeHb pimmHu mocsarae 20 cm. Ha arin
BUCOTi Oyae piBeHb PiAWHU, AKINO IIEPeJuTH il B APYTYy IIOCYIUHY,
miamerp AKoi B 2 pasu OGinbIuil 3a HmepIIuit?

Ilepiuit KyxoJab yABiUi BUIUHA 3a APYTHUil, IPOTe IPYTUHA ¥ ABA pasu
mupinuii. Aruilt Kyxoab Mae Oinbinuii 06’eM, AKIO o0uIBa MAaIOTh
muriaapuuHy Gopmy?

Ha mosuii B marasumui cToATs ABi 6aHKM aOpPHMKOCOBOIO BapeHHS Of-
HOTO # Toro & copry. OmHa GaHKa B ABa pasu BHIIE 3a iHIINY, IIPO-
Te ii miamerp B 2 pasu MmMeHmuii. Bucoka 6aHKa KoiiTye 23 I'PUBHI,
a Hu3bKa — 43 rpuBHi. Ky 6aHKY KymyBaTw BUTigHiie?




MPMHUMMN KABAJIbEPI. OB’EM MOXMJIOI MPU3MM.
Ob’EMU TIPAMIAN | KOHYCA

Tabnuuysa 14

1. IIpuanun Kasaabepi

SIkmio B pesynbTaTi mepeTHHy ABOX Tinm @, o ! v/ !
| | /L /

i @, niomuHAMH, DapajeIbHAMU ONHIN Tii
caMili TJIOIIWHiI, y IIepepisax Omep:KYyIOThCS
dirypu F; i F, ommakoBoi miomyi, To 06’eMu
BUXiTHUX TiJ piBHI.

2. eaki dopMyan 3HAXOMKEHHS 00’€MiB

& & o

00’em moOXuJI0i IIPUIMU 6’eM mipaMigu mOpiBHIOE O0’eMm KOHyca [IOPiBHIOE

IOPiBHIOE JOOYTKY ILJIOIIi ofHifT TpeTuHi MOOYTKY omHiit  TpetwHi  mOOYT-

ii ocHOBU Ha BUCOTY. miomii ii OCHOBM Ha BU- Ky mjomii Horo OCHOBU
coTy. Ha BUCOTY.

V=§S-H=EnR2-H ,

ne R — pagmiyc ocHOBH,
H — Bucora xonyca.

< G

00’em 3pisanoi mipaminm 006’em 3pisaHOro Komyca
1 1 2 2
Vzgh(S+ Ss +s) Vzgnh(R +Rr+r?)
me S, s — ILJIOIIi OCHOB, ne R, r — panmiycu ocHOB,

h — Bucora 3pisanoi mipaminu. h — BuHcoTa 3pizaHOro KOHyca.
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NOACHEHHA M OBI'PYHTYBAHHA

1. MpuHumn KaBanbepi. 06’em
NoXuaoi NpM3MH

Posriamemo meron obumcieHHs 006’eMiB
Tim (mpocTropoBux Qiryp), 3ampomIOHOBAHUI
iramitickkuMm wmatematukoM B. Kasanbepi
(1598-1647) i mazBaHUU 3TrOAOM IIPUHIIAIIOM
Kasanbepi. Bin mosarae B Takomy.

|

IIpuanun KaBaabepi. SKimo B pe-
3yAbTaTi IepeTHUHY ABOX Tim @; i @D,
IJIOIIIHAMMY, IapajieIbLHUMU OOHIiN TiH
caMill WJIOIUHI, y IIepepisax omep:Ky-
oThca Qirypm F; i F, ogHaKoBOI ILTONIi
(puc. 15.1), To 06’eMu BUXigHUX TiJ PiBHI.

Puc. 15.7

Crpore oOrpyHTyBaHHS mpuHIUNy Kasa-
JIbEPi IPOBOAUTHCS B Kypcax MaTeMaTUYHOTO
aHaizy. YKaKeMo ifjefo oOTpYHTYBaHHSA IHO-
ro IpUHIUIY. ¥YABUMO, 1o Tina @; i D,
CKJIaZeHl 3 TOHKUX IIapiB OJHAKOBOI TOBIIU-
HU, SIKi OeP)KYIOThCSI B Pe3yJbTaTi IepeTu-
Hy Tin @, i @, nromuHEaMHU, DapaaeJlbHIMHI
meakin samamiivt mmommuui (pume. 15.1). Tina,
Olep:KyBaHi B KOKHOMY i3 ITMX TOHKHUX IIIa-
piB, MOJKHa BBasKaTU NPAMUMU IIUJIiHIPAMH.
Tomi 3 piBHOCTI momr iXHiI ocHOB i piBHOCTI
BHCOT OJeP:KYyEMO, IO PiBHI I 00’emMu uyac-
TUH 3aaHux Qiryp y kKokaomy mapi. OTixe,
piBHiI # o6’emu Tin @; i D,, cKIamEHUX
i3 piBHUX YACTWMH y KOXKHOMY Iapi.

Wd Teopema 15.1. 06’eM mOXHJIOro IMJIiH-
Jpa JOPiBHIOE MOOYTKY IJIOII OTO OCHO-
BH HA BHCOTY.

® [Ina 3amaHoro IOXMJIOrO IIHJIiHIpPA
3 ocHoBow F, miomia sKoro mopiBHIOE S,
i BucoToio H PO3TIAHEMO NPAMUN IUIIHIP
i3 Taxoo caMo0 OCHOBOIO I BucoToio. Poara-
IIyeMO ITi ABa MUJIIHAPU TaK, 100 iXHi ocHO-
BU JieXKaJid B OAHIiN mrormmuHi (puc. 15.2).

Puc. 75.2

Toxi mepepisu MUX MUIIHAPIB ILJIOIITUHAMH,
napajgeabHUMM ¥ ILIOIMUHI, JaxyTh Girypu,
110 MOPiBHIOIOTH (hirypi F, oTKe, BOHU MaTHU-
MyThb piBHI miomii. 3a npuniuinoM KaBaibepi
MaeMO piBHiCTL 00’€MiB IIMJIIHAPIB, a OToKe, I
o0umcIeHHs 00’eMy ITOXUMJIOTO IWJIIHAPA MOMK-
Ha CKOPUCTATHCSA Ti€l0 camMOI0 (DOPMYJIOI0, IIIO
¥ 11 o0uMCcIeHHs 00’eMy HPSIMOro ITMJIiHApPA:

V=SH,

me S — 1mola ocHOBU, H — BmcoTa ITMJIiH-
apa. O

OckisbKM TIOXWJIa TPU3MA € OKPEMUM
BUIIAAKOM POSTJISHYTOTO B JOBEIEHHI Teope-
mu 15.1 moxmioro muiIiHApa, TO 3 HaBeAeHOI
BuUIlle (POPMyJIM MaTHMEMO HACJiIOK.

Hacanidok. O6’em noxusoi npu3mu 3 nJo-
wew ocnosu S i eucomorw H o6uucrioemsvcs
3a Gopmy.ior

V=S-H,

nme S — maora ocHoBU, H — BHcOTa IIPU3MU.

2. 06’eMn nipamigM M KoHyca

ChopmysroemMo 3arajibHe O3HAUEHHS KO-
Hyca, 10 [03BOJIAE 00’eAHATH B OOWH KJiac
POBTJIIHYTI paHimie KoHycu ¥ Imipaminu.

OsHauveHHA. Hexait F — dirypa Ha 1w10-
muHI O, S — TOYKa Mo3a I[i€I0 ILJIO0-
IMHOI0. ¥Yci BiApisku, IO CHOJy4YaroTh
Touku ¢irypu F i3 Toukoi0 S, yTBOpIO-
I0Th TijIo, AKe HA3WBATHMEMO KOHYCOM

(puce. 15.3).
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dirypa F Ha3UBAETHCA 0CHOB0I0 KOHYCa, TOUKa S — gepulu-

S Holo KoHyca. IlepneHAUKYIAD, IPOBEIeHUN i3 BEPIINHN KOHYyCa
Ha TJIOIIWHY OCHOBU, HA3UBAETHCA 6UCOMOK KOHYcCA.

Y Bunmagkry, axio ¢girypa F € Kpyrom, KOHYC Ha3UBAETHCH

Kpyzosum. SIKMI0 BMcCOTa KPYroBOTO KOHYyCA IIPOXOIUTH Yepes
IIEHTP OCHOBU, TO TAKUI KOHYC HA3MBAETHCA NPAMUM KPYTOBUM.
Panmime mMwm posriamanu mpaMi KPYyroBi KOHycH U Ha3WBaJIU
iX IpPOCTO KOHycamu™®. 3a3HAUMMO, IO OKPEMHUM BUIAAKOM

KOHyCca B HOBOMY PO3YyMiHHI € TaKOX mipamizna.

Puc. 75.3

Buropucroyroun npuranun KaBanbepi, JoBegemMo Teopemy.

Teopema 15.2. fdkmo ABa KOHycHM MAalOTh PiBHiI BHCO-
TH I OCHOBHU PiBHOI ILJIOINIi, TO IX 00’€Mu pPiBHI.

® Hexaii korycu @, i @, mMaTh BUCOTH, IO JOPiB- 1 2

HIOIOTh H, a 0CHOBU WJIOIIEI0 S PO3TaIIOBaHi B OAHIN IIJI0-
muai oo (puc. 15.4). IIposegemo mioiuuy [3, mapaieiabHy
mromuHEi o, Ha Bigcrani x Bix Hel (0<x < H). Toxi diry-
pu F, i F,, m0 yTBOPIOIOTECA B Ilepepizax KOHYCIB ILIO-
muHooo [3, moxibui BigmoBimHMM ocHOBaM, i KoedillieHT
momibHoCTi £ B 000X BUIIaAKaX AOPiBHIOE BiIHOIIIEHHIO BU-
cot BipmoBizHuxX Komycis: k=(H —x): H. Omxe, momi Sy
i S, ogiryp F, i F, BigmoBimHO BHpaKalOThCA (POPMY-

Puc. 15.4

JdamMu S =k2-S, S, =k2~S, TOOTO piBHi. 3rigHO 3 WPHH-
munoMm Kasanbepi maemo, mo o6’emmu KoHyciB piBui. O

Puc. 75.5

Teopema 15.3. 06’em mipaminu nOpiBHIOE OOHIN TpeTHHI
JXOOYTKY muIomii ii OCHOBHM Ha BUCOTY.

® PosrisgHeMO CIOYaTKYy BUIIAMOK TPUKYTHOI mipamigm.

Hexait A;ABC
tpukyTHOI npusmu ABCA;B,C; (puc. 15.5). Ilnomunu A,;BC
i A;B,C posbuBaroTh II}0 IpU3My Ha Tpu Hipamizu — A;ABC,
A;BB,C i A,CC,B; i3 BepmImHaMu B Toulli A;.

Ilipamigun A;BB;C i A,CC;B;, marorb piBHi ocHOBH BB,C
i CCyB;, ockimpku pgiaronans CB; posbuBae IapaJesjorpam

TpuKyTHa mipamiga. ob6yayemo ii mo

CBB,;C, Ha aBa piBHi TPUKYTHUKH.

Kpim Toro, samami mipamizm wmaioTh
CIIiJIbHY BEPIIUHY, a iX OCHOBHU JIeXKaTh B OfI-
Hi#T naomumui. OTiKe, Ii mipamigu MaoTb
cuisibHy BucOTy. 3a Teopemoro 15.2 i mipa-
Migm MaioTh PiBHiI 00’eMu.

Posrnamemo Ttemep mipamimu A;ABC
i CA,B,C,.

* VY samauax 0 IILOTO II PEINTH PO3AiJIiB mifg
TEPMIHOM «KOHYC» IIPOJOBIKYBATUMEMO PO3Y-
MiTH npaAMuil KpyroBuii KOHyC, a y3arajJbHeHe
MOHATTSA KOHyca HaM IOTPiOHe TinbKU 1iisd

CIIPOIN[EHHS [JOBEJEeHHS OCHOBHHUX (hopMyJT
oburcaeHHA 00’ eMiB.

Boru mators piBai ocHOBu ABC i A;B;C;
Ta piBHI BHcOTU (HOPiBHIOIOTH BHCOTI HpU-
3mu). OT:Ke, BOHI MAalOTh PiBHiI 00’eMu.

Takum umHOM, 00’€MH BCiX TPBHOX pPO3-
TJISHYTUX IIipamin piBHIi.

YpaxoByouu, mio 06’eM IPU3MHU IOPiB-
HIOE NOOYTKY ILJIOIi OCHOBU Ha BUCOTY, OJ€ep-
KMo (opMyJsIy 00’eMy TPUKYTHOI mipamimgu

VzlS~H,
3

me S — mjoira ocHoBu, H — Bucora Imipa-
migu.
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SIKmI0 B OCHOBI Imipamimm JeXuUTL O0-
BiJIBHUM MHOTOKYTHUK, TO PO3TJIAHEMO TPU-
KYTHY IIipaMmigy 3 Taxkoi camMoio Bucotoio H
i TaKOI0 caMOI0 IIJIOIIel0 ocHOBHU S. 3a Teope-
Mmoo 15.2 o6’emu 1mux mipamin piBHi, oTike,
Mae micme gopmyJia

v=L1sm,
3

me S — momia ocHoBu, H — Bucora Imipa-
migu. O

Teopema 15.4. 06’eM KoHyca TOpiBHIOE
OIHiN TPeTHHi JOOYTKY ILJIOIIi HOTO OCHO-
BH Ha BHCOTY.

® [Ins sagamoro KOHyca 3 OCHOBOIO,
mjoIia sSKOro mopiBHIOe S, i Bucororo H
posTiIAHEMO AKYy-HeOyab mipamigy 3 Taku-
MH CAaMMMM ILJIOINeI0 ocHoBU S i Bucororo H
(puc. 15.4). Toxi 3a mpunmunom Kasaiabepi
OJIePsKyEMO, IIM0 00’eMHU MUX ImipamMigzu i Ko-
Hyca piBHi. Ase mjad o0’emy mipamigu mae
miciie opmyaa

VzlS~H,
3

me S — 1mJjola ocHOBU, H — Bucora Iipa-
migu. Or:xe, BOHa Mae Micie i ama o6’emy
Konyca (me H — BucoTa KoHYyca).

30KpeMa, AJIA IPAMOro KPyroBOro KOHY-
ca, B OCHOBiI AKOTO JIEXKUTHh KPYT pazmiyca R
i Bucora AkKoro mopiBHioe H (Tomi S=TCR2),
Mae Micie gopmyJia

VzénRz-H. o)

3. 06’emMmn 3pi3aHMX KOHYyca

M nipamigm

VYBenemMo mOHATTA yl3araJbHEHOTO 3pisa-
HOTO KOHYyCa TaK caMo, AK OyJIO BBeJeHe IIO-
HATTA 3PisaHOTO MPSAMOT0 KPYyTroBOro KOHYyCA.

Hnsa 3ajaHOro KOHyca POSIJIAHEMO ILJIO-
muHy [, mapajsesbHy OCHOBi (mromuui o),
fAKa IlepeTUHae KoHyc. HacTwmHa KOHYyca, IO
MiCTHUTBCS MiK ITi€I0 IJIOIIMHOIO I OCHOBOIO,
HaBWBAETbCA 3pidanum Korycom (puc. 15.6).

OrpumaHnwnii mepepis KOHyca IJIOIUHOIO 3
TaKOX HABWBAETHCA OCHO601 3Pi3aH020 KO-
Hyca.

Puc. 75.6

Bigcranp MijK ILIONIMHAMK OCHOB Ha3U-
BAETHCA GUCOMOI0 3Pi3AH020 KOHYCA.

Teopema 15.5. 06’em 3pisaHoro KOHycCa
o0unCaIETHCA 3a (POPMYI0I0

V=%h(S+ Ss +s),

ne S, s — ILJIOIIiL OCHOB, i — BHcoOTa 3pisa-
HOTO KOHYyca.

® Ilogamo spizammit Komyc (puc. 15.6)
SAK PIBHUITIO OiNBIITOTO ¥ MEHIIIOr0 KOHYCiB.
Toxmi 06’em 3pizaHoro KoHyca OOUMCINMO SK
pisHUII0O 00’€MiB GiJMBIIIOTO I MEHIIIOTO KO-
HYCiB.

Hexaii miorii ocHOB 0iJbIIOr0 I MeHIIIO-
ro KOHYCiB JOPiBHIOIOTH BifmoBiguo S i s, BuU-
coTa MEHINIOTO KoHyca mopiBHIoe H i Bucora
3pisanoro Kounyca — h. Toxi Bucora 0iabImio-
ro xomyca gpopisuioe H,=H+h. O6’em 3pi-
3aHOT'0 KOHYyCA O0UYHMCIIOETHCA 3a (DOPMYJIOIO

V:lSHl—lsﬂzl(s(HJrh)—sH).
3 3 3

3asHauumMo, IO B Iepepisi KoHyca ILJIO-
IUHOI0, IIapajieJIbHOI OCHOBi, MaTUMeMO
(¢irypy, momi6bHy ocHOBi, i KoedimieHT 1I0-
mioHoCTi MOpiBHIOE BimHOINIEHHIO BiAcTaHel
Bil BEPIIUMHU KOHYyCa OO0 IMJIOIWHU IIepepisy
¥ mommEu ocHOBU. Kpim Toro, BigHOIIEHHS
mwiIon] moxibHWX @Qiryp AOpPiBHIOE KBajpary
KoedimienTa momidomocTti. OTiKe, MaeMo piB-
HicTb

Vs H
i3 AKo0l MOKHa 3HAUTH BUcOTy H:
oM
Js s

s (H+h)2 S H+h
= abo =
S H
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IligcraBiaoun Temep 10 QopMyJay y BUpa3 [AJIA 3HAXOMXKEHHS

00’eMy 3pisdaHOro KOHyca, MaEMO:

=il )

VpaxoBywuu, 10 Iipamimza @ npaMui
KPYroBUi KOHYC € OKpPeMHMM BHIIaJAKaMU
ys3araJbHEHOTO KOHyca, (opmyay o6’emy
3pizaHOrO0 KOHyca MOKHA B3acTOCOBYBATH
0 3HAXOM:KeHHA 00’eMiB 3pisaHoi mipawmi-
Iu ¥ 3pisaHOro IIPAMOIro KPyroBOoro KoHyca.
Tak, Hampukajg, 06’eM 3pisaHOTO TPAMOTO
KpPYTrOBOTO KOHYyCa, B OCHOBax sIKOTO — Kpy-
ru pamiycamm R i r, a Bucora mopiBHIOE K,
BHUPaXKaeThbcsa (hOPMYJIOIO

V:%nh(Rz +Rr+r?). O

4, 06’eMM nopfibHMX Tin

Hexait F i F, — pBa mogi6ui Tina (mu-
JiHApU, IPU3MHU, KOHycH abo mipamimu). Ile
0O3HaYaeE, IO iCHy€e IepeTBOPEeHHs MHOomai0HOC-
Ti, 3a AKoro Tino F mepexoauTh y Timo F.

ITosmauumo uepe3 k KoedimieuT momi6-
HocTi. Tomi BigHOIIIEHHS BHCOT POSTJIAHYTUX
TiJ1 mOpiBHIOE k, a BiZHOIIEHHS IIJIOIN IXHIiX

1

=5("W

SA/S —sv/s 1

Js I]:Eh(& Ss +3).
ocHoB — k2. Omroxe, BigHOIIEHHA 00’ €MiB Tinl F|
i F popiBHIOE E? (cupaBpai, nnas muIiHIpPa
A pusMu:

EZSI'lei £=k2~k=k3,
Vv, S-H S H
a s mipaMmigm ¥ KoHyca
lS H
VF1:—3 ! lzi.ﬂzkz.k:kﬁ)'
Ve ls.H S H
3

YpaxoByrouwu, 110 4yucjao k — KoedirieHT
moaiOHOCTI — HOpPiBHIOE BiIHOIIIEHHIO BifcTa-
Hell MiK OyAb-AKHMMH BiAIIOBiIHMMU HapamMu
TOYOK 3a TIepPeTBOPEeHHA IOoAiOHOCTi, MaeMo,
110 IIe YHCJIO AOPiBHIOE BiTHOIIEHHIO OyIb-
AKUX OBOX BiAMOBIZHMX JJiHIHHMX PO3MipiB
tin F i F;. Toxi

00’eMH OBOX NOJIOHMX TiJ BiZHOCATHCH K
KyOu ixHiX BiImoBigHUX JiHiHHUX PO3MipiB.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

OcHoBa MOXHUJIOr0 MHapaJiejemninena — KBagpatr 3i cropouor 1 M. Oxxe
3 OiuHmX pebep HOpiBHIOE 2 M 1 YTBOPIOE 3 KOKHUM i3 IIPUJIETJINX CTOPiH

ocHOBU KyT 60°. 3HaiimiTh 00’eM mapaJeJemnimnesna.

Poss’azanuga

P Hexait ABCDA,B,C,D, (puc. 15.7) — 3za-
IDaHUU TMOXUJININ IapaJjieserinmen

(ABCD — xBagpar, AB=1 M, AA; =2 M,
LAAB=/A;AD=60°).

IIposenemo Bucory A;0 mnapaiesemninena
A0 Lun. ABC . OckinpKH B IOXMJIOMY IIapa-
Jesenineni 6iune pe6bpo AA; yTBOpPIOE DPiBHI
KYyTH i3 CyMiXKHUMU CTOPOHAMHU OCHOBHU, TO
e pedpPoO HPOEKTYEThCSI Ha OiceKTpucy KyTa
BAD, T06T0 Ha miaronamb AC (Oe AC) xBa-
npata ABCD.

KomenTap

A m
Puc. 715.7
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IIpoBegemo OM L AB, rTomi A/M 1 AB
3a TeopeMOI0 IIPO TPU NePIeHJUKYJIIAPH.
Is npamoxyTtHOrOo TpukKyTHUKa AA;M Maemo:

AM = AA, -cos60°=1 (m).

I3 mpamoxkyTHOTrO TpUKyTHUKA AOM Maemo:
AM
=J2 ().

cos45°
Is mpamoxyTHOro TpukyTHUKA AA,O MaeMmo:

A,0=\JAA2 — AO? =1/22—(J§)2 =2 (m).

Toxi o6’em samaHoro IapaJiejelinena [I0-
piBHIOE:

V=S,pcp - 4,0=1+2 =12 (). <

AO=

3adaua 2

00’em mipaminu.
Po3sp’asanHsa

P Hexait y mipamigzi SABC (puc. 15.8)
TpuKyTHUK ABC mnpamorytauii (£LC=90°,
BC=a, AC=Db).

IIposegemo Bucory mipamigum SO. Ockinb-
KU 3a YMOBOIO Bci OiuHi peOpa mipamigu ogHa-
KOBO HaXWJI€HI [0 IMJIOIMHU OCHOBU, TO O —
IEeHTP KOJia, OIMCAHOTO HABKOJIO OCHOBH,
T00TO ToukKa O — cepenuHa rimorenysu AB.
YpaxoByiounu, mo Biapisok AO — MIpoekKIisa
6iunoro pebpa SA Ha miomuay ABC, omep-
JKyemo, mo /SAO — KyT Haxuiay OigyHOTO
pe6pa SA mo miomuHU OcHOBU i1 LSAO=0.

Iz mpamoxkyrHoro TpukytTHuka ABC omep-

JKYEMO: AB=\/BCz+AC2 =\/az+b2 , TOm1

a0=Lap=L2+p? .
2 2

I3 mpamoxkyTHoro TpukytHuka SAO Maemo:

SO=AO~tg(p=% a®?+b%tgo.

Axwo 6 noxuniit npusdmi (abo 6 nipamioi)
OiuHe pebpo ymeoproe pieHi KYmu i3 CYMidcHU-
MU CMOPOHAMU OCHOBU, MO B0HO NPOEKMYEMb-
ca HA npamy, w0 micmumeo Oicekmpucy Kyma
Mine yumu cmoponamu ocrosu (§ 6, c. 59).
A ockinbKM 3amaHi piBHI KyTu rocrtpi, To 6iu-
He pe6po AA; IpoeKTyBaTHUMeThCA Ha Oicek-
Tpucy Kyra BAD (puc. 15.7), AKka B KBaapari
ABCD ¢ piaronaJio AC.

i o04YuCcIeHb 3PYYHO 3 OCHOBU BUCOTU
napajeseminena (Touku O) TpPOBECTH B ILIO-
muHi ocHoBu OM 1 AB i BUKODPHUCTOBYBaTU
TeopeMy HpO TPU MEePIeHAUKYIIAPU (0OJep:Ku-
Mo A;M 1 AB). IloriMm mocJsifjoBHO poO3TJd-
HYTHU OIPAMOKYTHI TpukyTHuUKU: AA, M (3Ha-
xopumo AM), AOM (sraxogumo AO), AA,O0
(sHaxogumo A;0). [aii MoXHa CKOpHCTATH-
ca GopMYJIOIO AJiA O0UHCIeHHA 00’ €My IIOXHU-
goi mpusmu V=S, . -H.

OcHOBOIO TIipamMigu € IPAMOKYTHUH TPUKYTHUK i3 Kareramu a i b. Kox-
He 11 GiuHe peOpPO HaXWJIEHE [0 IJIOIMHU OCHOBU IIiJf KyToM (. SHANIITH

KomenTap

Puc. 75.8

CmouaTKy BM3HAUUMO PO3TAIYBAHHS BU-
coTu mipamigu: Axkuw,o0 6ci 6iuni pebpa nipa-
Mmi0u 00HAK0B80 HaxuJjieHi 00 NJOULUHU OCHO-
68U, MO OCHO08010 sucomu nipamiou € yeHmp
Onucan0z0 Ha8KoJLo ocHosu koaa (§ 6, c. 57).

SIK BimomoO, IIEHTP KoOJIa, OIIMCAHOTO Ha-
BKOJIO TPAMOKYTHOTO TPUKYTHUKA, JIEKUTH
Yy cepeauHi TilmoTeHy3u.
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OnepxryemMo:

%\/az +b2 tgp. <

w |~

-%BOAC-SO:

SHaNgiTEL 00’€M YACTUHU

3adaua 3

Pozp’azannga

P Ha pucynxky sobpaskeHa uBepThL KOHyca
3 paxgiycom ocuoBu R=12 i Bucororo H=16.
Tomi

VKOH = %nR2H: 7681 (xy6. on.).

OToxe,
1 1
visa = Vion = 7681=1927 (xy6. o). <
3adaya 4

Po3sB’a3zanna

P TIposemena mJOIMMHA BiATHHAE IIOAIOHY
mipamigy (puc. 15.10). KoedimienT mogioHoC-
Ti k HOpPiBHIOE BimZHOIIIEHHIO BUCOT Hipamin,

TOOTO k=l .
2

Toxi BimHoIeHHa 00’eMiB mipamin mopis-
1

Hioe k° =

ITorim Bu3HaUmMMO KyT MixK OiuHUM pe-
OpoM i ILIOIMHOI0 OCHOBHU (KYT MiK IIOXHU-
JIOI0 1 IJIOIMIMHOI0O — Ie KYT MiK ITOXUJIOIO0
Ta il TPOeKIliel0 Ha ITI0 IJIOMINHY).

g BuKopucTaHHsa opmyau o6’emMy mipa-

. 1
Migm VZESOCH'H 3HAXOIMMO

S, ac =%BC-AC

i Bucory mipamigu SO (i3 TPAMOKYTHOTO TPH-
KyTHuKa SAO).

KOHYyca, 300pakeHoi Ha puc. 15.9.

Komenrap

OckisbKM B OCHOBi Tijla, 300pa’KeHOTO
HaA PUCYHKY, JIEJKUTH CEKTOP i3 IeHTPaJIbHUM
Kyrom 90°, To #Oro Ayra CTaHOBUTH UYBEPTh
YyCBhOTO KOJIa OCHOBM KOHyca (AKUN MiCTHUTH
360°). Bucora 3amaHoro Tija 30iraeTbcs 3 BU-
COTOI0 KOHyCAa, TOMY 3aJaHe TiJI0 CTAHOBUTH
YBepTh KOHyca 3 pamiycom 12 i Bucotoio 16.

-~ -

Puc. 75.9

Yepes cepeguHy BHCOTH IIipaMigy IIPOBEeNEeHO ILIOIIHHY, IIapajejbHy
OCHOBi. ¥ AKOMY BiJHOIIIeHHi BOHA IiJInUTh 00’eM mmipamimm?

KomenTap

. 715.70
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Omxke, TIJIONIMHA BiATMHae Imipaminy, CrmouaTKy cJif ypaxyBaTu, IO ILJIOIIWHA,
mapaJjieJibHAa OCHOBI mipamimu, BifTmHaE Iripa-
Miny, moxibHy 3amawii (§ 7), a morim ypaxo-
a 00’€M YaCTHHU, IO 3aJIHUIINBCH, JOPiBHIOE ~BYEMO, IO 00’€MHU ABOX MOAIOHMX TiJ BigHO-
CATBhCA AK KyOM IXHIiX BiAMOBiZHUX JiHIAHMX
posMipiB (30Kpema, MOKHA B3ATH BiJHOIIIEH-

. 1 . .
00’eM SIKOI CTAHOBUTL ry 00’emy mipamigwm,

1 7, L
1—§=§ 00’emy mipamigu. Takum YmHOM,

IJIONIMHA NiJIUTh 3aJaHy IipaMiny Ha wactu- ' HA BHCOT).

3Haouu, AKY YacTHHY 00’eMy MmipaMmimgu
BiATHHAE ILJIONIMHA, 3HAXOAMMO YAaCTUHY, IO
< | anuinuiaacs, i BigHOIIeHHs 00’eMiB.

. 1 7
HU, 00’€MU AKHNX BiJHOCATHCA AK E : g =1:7.

3anumaHHg 1. CoopmyntoiiTe mpurnun Kasanbepi A1a mopiBEAHHA 00’eMiB ABOX Tiu.
. 1) Homy mopiBHIOE 06’€M HOXUJIOI IIPU3MU?
2%) O6rpyHTYyliTe BimmoBimHy dopmyay.
3. CodopmymoiiTe 3aranbHe o3HaueHHA KoHyca. 1I[o Take ocHOBa # BucCOTa
TaKkoro Kounyca?
4. 1) Yomy pmopiBHIOE 06’eM mipamigu?
2%) OOrpyHTyiiTe BiAmoBigHY (hopMmy.Ty.

5. 1) Yomy nopiBHIOE 006’eM KoHyca?
2%*) Q6rpyHryiiTe BiAmoBigHY (hopmyy.

By\pa&( 15.1.° B ocHOBi moxmioro mapajeelilesa JexuTbh poMm0 i3 giaroHazamu
6 cm i 8 cm. Bucora napaseneninena mopiBHioe 10 cm. 3HaANAITE Horo
00’eM.

15.2.° 3maiigiTe 06’eM MOXUJIO0I IPU3MH, B OCHOBI SKOI J€KUTh IPAMOKYT-
HUK 31 croponamu 4 cm i 5 cM, a Giume pebpo mopiBuioe 8 cm i Ha-
XUJIeHe OO0 ILJIOIIMHYM OCHOBU mim KyTom 30°.

15.3. OcnoBa moxmioi IpPUBMH — NPABUIBLHUI TPUKYTHUK 3i CTOPOHOIO
2 M. Onue 3 6iuHuX pebep AOPiBHIOE 4 M i YyTBOPIOE 3 KOYKHOIO i3 mIpu-
JIETJINX CTOPiH OCHOBU KyT 45°. 3HalAiTh 06’eM HIpU3MU.

15.4. B oczoBax moxmjaoi IpU3MH — KBaApaTH. Uy NIpaBUIbHO, IO OyIb-
dAKa IJIOIWHA, AKA IPOXOAUTh Yepes IIeHTPU KBaJpaTiB, AiJUTh IIPU-
3My Ha ABi piBHOBeJMKI uacTuHU?

15.5.° Bepmmuamu mipamizm e Bci BepmmHN ofHiel ocHOBHU i OfHA BepIIHU-
Ha iHmoi ocHOBu mpudMu. SIKy wacTuHY 00’eMy NPU3MU CTAHOBUTH
00’em mipamigu?

15.6.° BmaiigiTes 00’eM mipamigm, BucoTa AKOi AOpiBHIOE A, a B OCHOBI Jie-
JKUTH MPAMOKYTHUK 3i cTopoHamMu a i b.

15.7.° 3maiigiTs 06’eM NpaBUJIbLHOI TPUKYTHOI IipaMign, CTOPOHA OCHOBH
AKOI mopiBHIOE a, Bucota — h.

15.8.° BmaiigiTe 06’eM IpaBUILHOI YOTHPUKYTHOI IMipaMifgu, BucoTa SKoi 10-
piBHIOE h, a miaroHajb OocHOBU — d.



Po3gin 3. O6’eMn 11 NAIOLLLI MOBEPXOHb FrEOMETPUYHMX Tifl

15.9.

15.10.
15.11.

15.12.

15.13.

15.14.

15.15.
15.16.

15.17.*

15.18.*

15.19.*

15.20.°

15.21.°

15.22.

15.23.

15.24.

15.25.

15.26.

Busuaute 00’eM IpaBUJIbHOI YOTHUPUKYTHOI mipamigu, AKIo il mia-
TOHAJBHUM IIePepi3oM € MPaBUJIbHUN TPUKYTHUK 31 CTOPOHOIO, IO
mopiBuioe 12.

3HaligiTh 00’eM IpPaBUJIBHOTO TeTpaeapa 3 pedpoM, IMo gopiBHIOE 1.

06’eM mpaBUIbHOI IIECTUKYTHOI mipamigu mopisaioe 6 cm®. CropoHa
ocHOBU AopiBHIOE 1 cMm. 3HaligiTe GiuHe pebpo mipaminm.

Biuni pebpa TpuKyTHOI mipaMigu B3aeMHO MEPUEHAUKYJIAPHI, KOKHE
3 HUX JopiBHIOE b. 3HAUAITL 00’eM ITipaminu.

Sk smiHuMTBCA 006’€M TpaBUJIBHOI TipaMmigu, AKIO0 Bucora ii Oyxe
30ijbIlleHa B n pasiB, a CTOPOHA OCHOBU 3MEHIIIEHA B CTiJIBKHU K
pasis?

Y xy0 iz pebpom, sake mopiBHioe 1, BOMCaHO HPAaBUJILHUI TeTpaemp
TaK, II[0 MOr0 BepIInHHN 30iraroThCcs 3 4OTHPMAa BeplIinHaMu Kyoa. Bu-
3HauTe 00’eM TeTpaenpa.

3uaiigiTe 06’eM OKTaegpa 3 pedpoM, dAKe mopiBHioe 1.

CTopoHa OCHOBM MIPaBUJIbHOI INIECTHUKYTHOI IIipamiazum mgopiBHIOE a,
a KyT MiK OiuHOIO 'paHHIO i1 OCHOBOIO — 45°. 3HalAiTh 00’eM Imipa-
Migm.

Y npaBunasHOMYy Terpaenpi ABCD, yci pebpa sSIKOro JOpPiBHIOIOTH @,
IPOBEeAiThH Ilepepid uepes BepmuHy D mapanensHo pebpy AC i Tou-
Ky M — cepenuny pebpa BC. BusHaure 00’eMM MHOT'OIPAHHUKIB,
Ha IKi po30MBa€eThCA Ilell TeTpaemp ILIOIIMHOIO IIepepisy.

IBa mpaBuiIbHI TeTpaeapu 3 pedpamMu a MaloOTh CIiJIbHY BuUCOTYy. Bep-
IIMHA OJHOTO 3 HUX JIEKUTh y IEHTPi OCHOBU iHIIIOrO ¥ HaBIaKH.
CTOpOHM OCHOB TeTpaeapiB IOMapHO IapajejbHi. SHAWAITL 00’eM
CIILTBHOI YaCTMHU ITUX TeTpaenpis.

HoBexmiTs, 110 cymMa BificTaHel BiJ TOUKU, IO JIEJKUTh yCepPeIUHi mpa-
BUJIBHOTO MHOTOTPAHHUWKA, MO ILJIOIIWH yCiX HOro rpaHeil He 3aJje-
JKUTH Bij BuOOpY ITi€l TOYKH.

Bucora xonyca gopiBuioe 6, TBipma — 10. 3HaiimiTh 06’eM KoHyca.

VYV ckinbKu pasiB 30igbIInTHCA 00’€M KPYroBOro KOHycCAa, AKIIO:
1) BucoTy 36iabIIuTU B 3 pasu;
2) paxgiyc ocHOBU 30igbIuTH B 2 pasu?

Yu 3mMiHUTBCA 00’€M KPYIroBOro KOHYycCa, AKIIO Pajiyc OCHOBM 30iJib-
muTH B 2 pasu, a BUCOTY 3MEHIIUTH B 2 pasu?

IMuniaap i KoHyc MaOTh CIHiJIBHY OCHOBY # BucOTy. O0UmCIiTh 00°eM
OUIIHApPaA, AKI0 00’eM KoHyca mopiBmioe 401 cm?.

06’em komyca mopiBuioe V. IlapajielbHO OCHOBI KOHyCa IIPOBEIEHO
mepepis, IO MOiIWTh BHCOTY HAaBIIiJ. YoMy mOPiBHIOE BiIHOIIIEHHS
00’eMiB OTPMMAaHUX YAaCTHUH KOHYyca?

HiameTp ocHOBM KOHyca AOpPiBHIOE 12 cM, a KyT OpW BePIIUHI OCHO-
Boro mepepizy — 90°. O6uuciiTe 06’eM KoHyca.

3uaiigiTe 00’eM Tija, OTPUMAHOrO B pe3yJabTaTi o0epTamHA piBHOOE-

IPEHOro MPSIMOKYTHOTO TPUKYTHMKA HABKOJIO KaTeTa, JOBMKHUHA SKOTO
IOPiBHIOE 3 CM.
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15.27.

15.28.

15.29.

15.30.

15.31.

15.32.*

15.33.*

15.34.

15.35.*

15.36.

15.37.*

15.38.*

15.39.*

PiBHOCTODPOHHIII TPUKYTHUK 00€PTAETHCA HABKOJO CBOEI CTOPOHU a.
3HalgiTe 00’eM Tijsia obepTaHHSI.

dBa KoHycH OTpUMaHi 00epTaHHAM HepPiBHOOEAPEHOro MPAMOKYTHO-
r0 TPUKYTHUKA HABKOJO KOKHOTO 3 KaTeTiB. Yu piBHI 06’emMm mmx
KOHYCiB?

3HaigiTh 06’eM YacTUHU KOHyca, 300paskeHoi Ha puc. 15.11.

5

60°
Puc. 75.77

Konyc BoucaHo B IpaBuUIbHY TPUKYTHY IIipaMiZy 31 CTOPOHOIO OCHOBU @
i Bucororo h. 3uaiaiTe #ioro ob’em.

Komyc ommcano HaBKOJIO IIPABUJILHOI YOTUPUKYTHOI Imipamiau 3i cro-
POHOIO OCHOBM a i BUCOTOIO0 h. 3HAWAITH HOTO 00’€M.

VYV ckinpKu pasiB 060’eM KOHyCa, OIMMCAHOI'O HABKOJIO IPABUJIBLHOI UO-
TUPUKYTHOI mipamigu, Oinbinmmii 3a 00’eM KOHyca, BIIMCAHOTO B I[I0
mipamigy?

Biume pebpo mpaBUIABHOI UYOTUPUKYTHOI 3pisamoi mipamimu mgopis-
HI0O€ 3 M, CTOPOHU OCHOB — b M i 1 M. 3HalgiTh 00’eM mipaminm.
ILiomyi ocHOB 3pisaHol mipamigu mopisHIOIOTL 245 M2 i 80 M2, a BU-
cora mOBHOI mipamigm gopiBHIOE 35 M. 3HalAiTe 00’em 3pisamoil
oipamigu.

3HalmiTh 06’€M IPaBUJILHOI IMECTUKYTHOI 3pisaHoi mipamigm, SKIIO
cTOpPOHU 1i OCHOB HOPiBHIOIOTH a i b, OiuHe PedpPO YTBOPIOE 3 OCHOBOIO
kyr 30° (a>b).

Pagiycu ocHOB 3pisaHoro komyca mopisaioors R i r (R>r). Teip-
Ha HaxWjeHa OO0 OCHOBHU mif KyTtom 45°. 3HaiimiTeh 00’eM 3pisaHOro
KOHyca.

06’em 3pisaHoro xKonyca gopisaioe 584 cm?, a pagiycu ocaos — 10 cm
i 7 cm. 3HaiigiTh BHCOTY 3pisaHOTo KOHYycCA.

00’em KoHyca mopiBHioe V. Moro BucoTy posmijieHo Ha TPU PiBHI uac-
TUHU 1 Yepes TOUKU MOAiJy IapaJielbHO OCHOBI ITPOBENeHO MJIOINHU.
3HaligiTh 06°eM cepeqHbOI YaCTHHU KOHYyCAa.

Bucora 3pisanoro konyca mopiBuioe 3. Pazmiyc omuiei ocHoBu BABiui
OilnbIIMI 3a iHINMMWE, a TBipHA HaxXWJeHa IO OCHOBHU Him Kyrtom 45°.
3HaiigiTe 06’eM 3pisaHOr0 KOHYyCA.
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15.40.

15.41.

15.42.*

15.43.

15.44.

15.45.*

15.46.

15.47.*

15.48.

15.49.

15.50.

15.51.

15.52.

15.53.

15.54.

15.55.*

OCHOBOIO YOTHUPUKYTHOI Mpu3Mu € poMO 31 cTOpoHOIO 2 ¢M i rocTpum
KytoMm 30°. [liaromaJsb omHiel 6iuHOI rpaHi nepueHAUKYJIApPHA OO ILIO-
IUHYA OCHOBU, a OiuHe pedpo YyTBOPIOE 3 ILJIOIMUHOIO OCHOBU KyT 60°.
3HanAiTE 00’€M TIPUIMU.

CTOPOHM OCHOBM MHOXMJIOI TPUKYTHOI NPU3MMH AOPiBHIOIOTH 1,7 1M,
2,8 om i 3,9 mm. OmHa 3 BepIIMH BEePXHBLOI OCHOBM BimmajsieHa Bin
KOYKHOI CTOPOHMN HMXKHBOI ocHOBU Ha 1,3 M. S3HAHAITL 00’ €M IPU3MU

OcHoBOI0 moxmJjoro mnapaiueiemnimena € pom6 ABCD 3i cTropoHOio a
i roctpum KyTOoM O . Pebpo AA, nopisHioE b i yTBODIOE 3 peOpamu AB
i AD xyt ¢. 3HaiifiTs 00’eM mapaJesneninena.

OcHOBOIO TipaMigum € TPUKYTHUK 3i cTopoHamu 6 cm, 5 cm i 5 cMm.
BiuHi rpani mipamigm yTBOpPIOOTEH 3 i OCHOBOIO PiBHI ABOTPaHHI KyTU
mo 45°. 3HakigiTe 00’eM mipaminn.

OcHoBOMIO mmipaMmigu € piBHOOeApeHUII TPUKYTHUK, CTOPOHU SIKOTO IO0-
piBHIOIOTL 6 ¢cM, 6 cm i 8 cm. Biuni pebpa mipamigu piBHiI Mixk coboio
i KoxkHe mopiBHIOE 9 cMm. 3HaUAITH 00’eM mipamigm.

Y npaBuabHilT YOTUPUKYTHiN ITipamizi Bucora mopiBHioe H, a aBo-
TpaHHUI KyT mpu OiumoMy pebpi — o . 3HaligiTh o6’em mipamiau.
Ilnocki KyTw mpu BepIIMHI TPUKYTHOI mipamizu aopiBHIOIOTHL 60°,
90°, 120°, a Bci Oiumi pedbpa — [. 3HaiimiTe 00’eM mipamigm.

Kynao pamiyca R=0,5 BmmcaHo B mipamizy, B OCHOBiI AKOI JIEXKUTH

pom6 i3 kyrom 30°. Biumi rpani mipamigm HaxmieHi 40 OCHOBH IIif
KyToMm 60°. 3HaigiTe 00’eM mipamimm.

3HalgiTe pagiyc cepu, omrcaHol HAaBKOJIO IPABUJIbHOI TPUKYTHOI ITi-
. , . . . 3V3 3
paminu, AKIMo o6’eM Iipaminm mopiBHIOE > cMm?®, a BUcoTa — 2 CM.

Y kymawoo, pamiyc akoi mopiBHioe 13, BOMCAHO IPABUJIBHY TPUKYTHY
mipamigy. Bucora mipamizm B nBa pasu 0OijbIlla 3a CTOPOHY OCHOBH.
3HanaiTe 06’eM mipamigu.

IIpaBunpHUIT TeTpaeap BImcaHo B cdepy pajmiyca R=33. 3HalIiTH
00’eM TeTpaenpa.

06’em KOHYyca AopiBHIOE 384. 3HAWIITH MJIOIY OCHOBOTO IIEPEPi3y KO-
Hyca, AKIIO AOBXKMHA KOJIa B OCHOBI KOHYyca mopiBuioe 15.

¥ KoHyC, OoChOBUIl IIepepis AKOro € PiBHOCTOPOHHIN TPUKYTHUK, BIIU-
CcaHO KyJIO pamiyca r=2 cM. 3HaAWAITHL 00’€M KOHyca.

V¥V xonyc, pamiyc 0OCHOBU AKOTO IOPiBHIOE R, BOINCAHO IPABUJIbHY TPU-
KyTHY Iipaminy, 6iuHi pebpa AKOi momapHO IMepHeHIuKYIAPHI. 3HaM-
IiTh 00’eM KOHyca.

Ilmommuua, mapaJjejibHa OCHOBI KOHYyca, BiITMHAE Bifi HHOTO KOHYC,
. 1 .
00’eM SKOTO MOPiBHIOE o7 06’eMy 3amaHOTO KOHyca. Y SAKOMY Bim-

HOIIIEHHI I IJIOIWHA IiJINTHL BHCOTY 3aLaHOT0 KOHyca?

V¥V konyc Bunucano Kyiawo. Pamiyc Koja, o AKOMY ZJOTHKAIOTHCA KOHYC
i xynda, nopiBuioe R. 3HaWAITHL 00’€M KOHYyCA, AKIIO KYT MiK BHCOTOIO
 TBipHOIO KOHYyCa JOPiBHIOE O .
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15.56. [Isorpamnwuii kyT npu 6iuHOMY peOpi MpaBUILHOI TPUKYTHOI IMipamigu
mopiBHIOE 20.. Bucora mipamigu gopisuioe k. 3HalmiThL 00’eM KOHYCA,
ONMCAHOTO HABKOJIO IIipamimm.

15.57.% Kyxi ogmakoBoro pajiyca BoHcaHi B IpaBUJIbHUH TeTpaeip i B IpH-
MU KPYroBUil KOHYC i3 JiaMeTpoM OCHOBH, IO AOPiBHIOE MOBIKIMHI
TBipHOI. 3HANIITEL BigHOIIIEHHS 00’eMy TeTpaenpa o 00’eMy KOHyca.

15.58. ¥V npasunbHiil spisaniit mipamigi cTopoHU HMKHBOI I BEPXHBOI OCHOB
mopiBHIOIOTE a i b (a > b), a ABOrpaHHUU KYyT IpU pedpi HUKHBOI
OCHOBHU [OPiBHIOE (/. 3HAWUAITH 00’eM Mmipamigu, AKIIO BoHa: 1) yo-
TUPUKYTHA; 2) TPUKYTHA.

15.59. Bucory mipamizm posginuim Ha Tpu piBHI YacTHHHU # uepes KO-
HY TOUKY MOMiJly IPOBeJIM Ilepepis, mapajieIbHUA OCHOBiI mipaminu.
3HalgiTh 00’€M KOMKHOTO 3 MHOTOTPAHHUWKIB, HA sAKi posbuiacsa mi-
pamina, aximo o6’em mipamigu mopisuioe V.

15.60. 3maiigiTe 06’eM NIpaBUJIBHOI YOTUPUKYTHOI 3pisaHoi mipamimm, mia-
roHaJib AKoi mopiBuioe 11 cm, GiuHe pebpo — 9 cm i pisHUIA MiK
CTOPOHAMHU OCHOB CTAHOBUTH 8 CM.

@ BuaBiTb CBOO KOMMETEHTHICTb

15.61. TIlakerux a1a TomaTHOI macTu (puc.) Mae GopMy
mipaMmigu, B OCHOBI AKOI piBHOOEAPEHUN TPUKYT-
HUK i3 piBHUMEU cTopoHamMu 12 c¢M i KyToM MixK
mumu 30°. Bucora mipamigu gopiBHioe 6 cwm.
OO0uwmcaiTh 00’€M ITaKeTHKA.

15.62. 3maiigite 06’eM MOKEXHOTO Bigpa KoHiuHOL
dopMu, AKIMO WOTrOo CTAaHAZAPTHI pPO3Mipm Taki:
miamerp ocuoBu — 30 cm i TBipHA KoHyca —
38 cm. BigmoBigp maiiTe B JiTpax, OKPYIJINBIIN
il 1o mecATWX YaCTUH JIiTpa.

15.63. TIlpm HacumaHHi CHIy4oro Marepiasy y BUIJIA-
ol Kymu, OJuM3bKOI 3a ()OPMOIO IO KOHYyCa, IJIs
KOJKHOTO CHUIIYYOr0o MAaTepiajay KyT IIPUPOIHOTO
yKoCYy (KyT HaXujay TBipHOI KOHyca A0 ILJIOIIUHUA
Or0 OCHOBHM) CBi#f i mJisg BoJIOrOro IicKy BiH Ha-
onusxeHo mopiBHIOE 45° (puc.). [asa 6eToHyBaHHSA
migjgoru B imajbHI IMKOJM IPUBE3JIU ITiCOK, AKUN BUCHUIIAIU B KYIIY,
mo Mmae ¢GopMy KoHyca, 3 TBipHOo 1,2 ™. Ileii micox HeoOXimHO
neperecTu g0 npuminienus. CKinbku Bigep i3 mickom micTricTio 10 g
IOBEeIEeThCA MEePEeHeCTU OO IMPUMIIeHHSd.




OB’EM KY/I TA 1l YACTHH

Tabruuysa 15

06’em Kymi

VzinR3 ,
3

Ime R — pagmiyc Kyi.

06’eM KyJIHOBOTO CErMeHTa

Vznhz(R—éh),

me R — pagiyc Ky,
h — BuHcoOTa cerMeHTA.

06’eM KyJIbOBOTO CEKTOpa

Veerr = Veern T Vs

CeKT cerm KOH

MOACHEHHA 1 OBI'PYHTYBAHHA

PosriasimeMo IUTAHHS PO 3HAXONMKEHHS
00’eMy KyJIi.

Teopema 16.1. 0O0’em kyai paxgiyca R Bu-
paxkaersca GopMyJIoI0

V=inR3.
3

® Hexait 3amaHo mmiBKyJi0 pajgiyca R,
OCHOBA AKOI JIEXKUTH y ILJIOIUHI O. Posrisa-

HEeMO IHUJIiHIP, OCHOBA AKOTO0 — KPYT pamiy-
ca R, posTalioBaHui y Ti¥l caMiii mJIOIMuHI O,
i Bucora muiainapa gopiBHioe R (puc. 16.1).
Y nuiaiHgp BIHIIEMO KOHYC, OCHOBOIO SAKOTO
€ BepXHsA OCHOBA ITMJIIHAPA, a BEPIINHOI —
IEeHTP HUKHBOI OCHOBU ITuJiHApa. [loBegemo,
110 TiJIO, YTBOPEHEe 3 TOUOK IWJIiHApA, IO He
MOTPanuIn BCcepequHy KOHYyca, i 3ajjaHa ITiB-
KyJis MaloTh PiBHI 00’eMu.



§16. O6'em kyni Ta i YacTnH

Puc. 16.7

IIpoBememo IUIOIIMHY [, mapajeabHy
IJIOINMHI O, HA BigcraHi x Bix mei, 0<x < R.
Y mepepisi miBKyJIi I[i€lo ILIOIUHOIO OJEp-
JKHUMO KpyT pafniyca O;A= R?-x%? 3 mio-
meio S, =m0, A® = n(R? - x?).

¥V nepepisi iHII0rO0 TiNIa 0IEPIKUMO KiJIbIIE,
pazmiyc 30BHIITHBOTO KPyra sIKOT0 OOPiBHIOE R,
a pajiyc BHYTPIIIIHBOTO Kpyra — X (OCKiIbKU
TpukyTHUE BO30, piBHOGempeHmii i mpamo-
KyTHU, To /£ B030,=45°. Ilnoma mnsoro
KiJgbIlsI MOPiBHIOE nR? —nx? = n(R2 —x2) i,
OT)Ke, MOPIBHIOE TJIOII Ilepepidy MiBKYJIi.

3a mpunnunoMm KasBaabepi omep:KkyemMo, II0
miBKyJiAd ¥ moOymoBaHe TiJio MaloOTh PiBHI
o0’emu. OGumciaumo I1eit 06’em. Bin mopis-
HIOE pisHHuIi 06’eMiB IMMIiHApa i1 KOoHyca:

V =Vn —Vieon =

mua ' KOH

=nR2~R—é1tR2~R= 2

ZnR3.
3

06’eM KyJIi BaBiui 6inpminii 3a 00’eM miB-
KyJi #, OTKe, BUPAXKAETHCA (POPMYJIOIO

V.

Kyai

4R O
3

Kyavosum Kinvyem Ha3MBAETHCA TijIO, IO MICTHUTBCA MiXK
TOBEPXHAMHU ABOX KYJIb 31 CHIIBHUM II€HTPOM.

Kyavosum ceemenmom Ha3SMBAETHCA MEHIIA YAaCTHUHA KYJIi,
110 BiATHMHAETHCA Bif Hel AKOM0-HEOYOb ILJIOIMUHOIO, IKAa He IIPO-
XOAUTH Uepes IeHTP KyJai (puc. 16.2).

Kpyr, yrBOopeHuii mepepisoM KyJi ITi€l0 IIJIOIMIMHOIO, HAa3U-
BAETBHCA OCHOB0I0 KYAb0B020 CezMeHma.

YactuHa pajmiyca KyJji, IO JIEXKUTh ycepeArHi KYJIbOBOTO
cerMeHTa i HepmeHIUKYJISPHA OO0 MOT0 OCHOBU, HA3WUBAETHCA
8UCOMOI0 KYJAb0B020 CeZMEeHMma.

Puc. 76.2

Teopema 16.2. 06’eM KyIbOBOTO CETMEH-
Ta BHCOTOIO /1, 1[0 BiATMHAETHCA Big KyJi
paxiyca R, Bupaskaerscs (pOpMYJI0I0

V=nh2(R—%h).

® PosrasiHeMO cHUTyalliio, 300pasKeHy
Ha pucyHky 16.1, i mpumycTumo, IO IJIO-
muHa [ BigTMHaEe Big MiBKyJi cermeHT BU-
coroio h. Toxi BoHa BigTMHAaAe Bin mMuIiHApPa
i BOmCcaHOrO B HBOTO KOHYyCA IWJIIHAP i 3pi-
3aHUU KOHYC BUCOTOIO K.

3a mpuununom KasBambepi o6’em V Ky-
JBOBOTO CerMeHTa MJOpiBHIOBATHMME PIi3HUINL

o0’emiB mux HIuUJIiHApa i 3pisaHoro KoHyca.
06’em nmiinapa V, nopisHioe nR%h.
, . .
O6’em spisanoro komyca V. ... AOpiB-
HIOE PiBHUIII 00’€MiB BEJIMKOTO I MAaJIOTO KO-

HYCiB:

1 1
Vspis.}con = EER?’ _ETC(R —h)3 =
=nR%h—nRh? + %nh3.
Orxe,
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Kyavosum cexmopom Ha3UBAETh-
cAd YacTWHA KyJi, yTBOpeHa 3 KYJIbOBO-
TO CerMeHTa ¥ KOHYCa, OCHOBOIO AKOTO
€ OCHOBA KYJIbOBOI'O CErMeEHTa, a Bep-
IIIUHOI0 — IeHTP KyJui (puc. 16.3). Hdaa
3HAXOJKeHHA 00’eMy KYJbOBOTO CeK-
TOpa [MOOCTATHBO MO 00’€MYy KYJIbOBOTO
cerMeHTa pgomaTu o00’€M BigmoBimHOTO
KOHYyCA.

Kyavosum wapom (noscom) Hazu-
BAaTUMEMO YaCTUHY KYJi, IO MiCTUTH-
cAd MiK OBOMa IMapajieIbHUMU CiYuHUMH
miaomuaamMu (puc. 16.4). Ilepepisu Kymi
UMM IIJIOIIMHAMU HAa3WUBAIOTHCA OCHO-
8aMU KYJAb06020 ULApY, a BiACTaHb MidK
HUMU — 6UCOMOI0 KYJb08020 WLapy.

o

Puc. 16.3

Puc. 76.4

NMPUKNIAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

Poss’azanuga

P Miaromans Ky6a € AiaMeTpoM OMMCAHOI Ha-
BKOJIO HBOTO KYJIi.
a3

Tomi dyy=avV3 , a nysz
4 3
Orxe, nym=—1tR3=#. <
3adaya 2
Po3p’a3zanaa

P PosrisHeMO O0OCLOBMII IIepepis s3agaHol
KombiHaiii Tiz. OcroBUM IlepepizoM KOHYyca
€ piBHOOenpeHuii TpuKyTHUK SAB, y AKO-
My cTopoHa SB pgopiBHIOE TBipHI KOHY-
ca (SB=12 cm), a Bucora SO € BHCOTOIO
Konyca (puc. 16.5). Tomi Kyt SBO — KyT
Haxuiay TBipHOoi SB [0 ILJIOIMWHU OCHOBU
i £SBO=60°.

Ilepepizom kyii € Kpyr, pagiyc OO; axoro
IOPiBHIOBATUME paaiycy KyJIi.

3HaigiTh 06’eM KyJi, ommcaHoi HaBKOJIO Kyba 3i cTOpoHOIO a.

Komenrap

IlenTp KyJi, omucanoi HABKOJO Ky0a, JIEJKUTh
Ha cepeAnHi miaromasi Ky6a, ToMy AiaroHaib
Ky0a € miamMeTpoM OIIMCAaHOI KYJIi.

Hani mpuragyemo, 1o giaroHaab KyoOa 3i cTo-
POHOIO a IOPiBHIOE a\/§ , 1 BUKOPUCTOBYEMO

) 4
dopmyay o6’eMy KyJi V=§ER3 , e R — pa-

Iiyc KyJi.

3HaliiTh 06’°eM KyJi, BOuMcamoi B KOHYC, TBipHa AKoi mopiBHIoe 12 cm
i HaxmJeHa OO ILJIOIMMHYM OCHOBHU mig Kytom 60°.

Komenrap

)

Puc. 716.5
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OcKiJbKHY KyJid BIIMCAHA B KOHYC, TO KPYT
OyZe BIMCAHO B TPUKYTHUK.

Toxi Bimpisoxk BO; — O6icexkTpuca KyTa
SBO i £0BO, =30°.

Iz npamokyTHOTO TPUKYyTHUKA SBO MaeMo:

ITlin yac posB’sa3yBaHHA 3amau Ha KOMOi-
HAI[ifl0 TiJa o00epTaHHSA B3PYYHO POITIIAHYTU
OoCLOBUH Iepepis miei xombOimarii. Oxep:xaB-
Iy B IIepepisi Kpyr, BOIUCAHUN Y TPUKYTHUK,
CJiZ ypaxyBaTH, IO IIEHTD Kpyra, BOHCAHO-

T0 B TPUKYTHUK, € TOUYKOIO IEepPeTUHy Oicek-
TPUC KYTiB TPUKYTHUKA. ¥ PiBHOOEIpPEHOMY
TPUKYTHUKY SAB onHieo 3 Takux OGiceKTpuc
€ BUcOTa, MenmiaHa ¥ Oicekrpuca SO. s
OOr'PYHTYBaHHS KyTa Mi’K TBipHOIO i IjoImu-
HOIO OCHOBU BPaxXxOBYEMO, IO KYT MiK IIOXMJIOIO
i mIomMHOI — Ie KyT MiM moxumioo SB
Ta il mpoekiiero OB Ha II0 IJIOIIUHY.

Hnsa obuumciaeHHsa o0’emy KyJai pamiyca R

BO=SB:-cos60°=6 (cm).
Iz mpamoKyTHOTrO
OJIEPIKYEMO:
00, =0B-tg30°=2/3 (cm).
Toxmi 06’em Kyai mopiBHIOE

V=§n-0013=32\/§n (cv?). <

TPUKYTHUKA

0BO,

4
BUKOPUCTOBYEMO (DOPMYJIY V=§ER3 .

1) Yomy mopiBHIOE 006’eM KyJai paxiyca R? 2*) O6GrpyHTyliTe BiAIIOBigHY
(bopmyry.

2. 1) Illo rake kymnwsoBuii cermenT? 2) Yomy nopiBHIOE 00’€M KYJIHOBOTO
cermenTa? 3*) OGrpyuryiiTe BiATOBiAHY (hopmMyJTy.

3anumaHHg 1.

3. 1) Ilo rake kyasoBuii cexTop? 2) K MOKHA OGUHCIUTH 06°€M KYJIbO-
BOT'O ceKTopa?

16.1.° Hiamerp Kyui mopiBHioe 10 cm. BHaiimiTh #oro o6’eM.

16.2.°

Bnpabu
3agano aBi kyJi. Pamiyc mepmroi kyni y mgBa pasu OinbInumii 3a pa-
niyc apyroi. ¥ ckinbKu pasiB o06’em mepImoi KyJsai 6iibinumii 3a 00’em
Ipyroi?

VYV ckinbKu pasiB 30LABMINTHCA 00°€M KYJIi, SKIO HMOro pamiyc 30iab-
mutu: 1) y Tpu pasu; 2) y n’ATh pasis?

16.3.°

16.4.° 06’em ogmiei Kyai B 64 pasu 6inpmuit 3a 06’eM immoi. YV ckizpku
pasiB pagmiyc mepimoi KyJai Oisbinmii 3a pagiyc inmoi kysi?

16.5. Miguunii Ky6, pe6bpo axoro mopiBHIoe 10 cM, mepelIaBIeHUI y KYJIIO.
3HalgiTe pagiyc Kyai. (BuTparamMu Merasy Iig yac mepemiaBJIeHHSA

MOJKHa 3HEBAYKUTU.)

16.6.

IToTpi6HO IEepenIaBUTH B OJHY KYJIIO ABi uaBYHHI KyJi piamerpamu 10 cm
i 20 cm. 3Ha#giTL giamMeTp HOBOI KyJIi.

16.7. € mmarok cBuHIIO Macol 1 Kr. CKimbKm KyaboK miamerpa 1 cm
MOKHa Bigautu 3 1boro mmMaTtika? (I'yecTuHA CBUHII0 CTAHOBUTH
11,4 r/cm3.)

ITepepis KyJ1i mIoIMHOO, BigmaleHo0 Bi IleHTpa KyJIi Ha BigcTaHb 8 cM,
Mae pazgiyc 6 cm. 3HAHAITL 00°eM KyJIi.

16.8.
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16.9.

16.10.

16.11.

16.12.

16.13.*
16.14.

16.15.

16.16.*

16.17.*

16.18.

16.19.*

16.20.

16.21.

16.22.

16.23.

16.24.

16.25.

16.26.

16.27.

IMuniaap ommcamo HaBKoJO KyJai. O0’em muainapa mopiBHIOE 6 Ky0. of.
3HangiTh 06’eM KyJIi.

I3 mepeB’stHOrO IUJIiHApa, BHCOTA SKOTO JOPiBHIOE AiaMeTPy OCHOBU
(PiBHOCTOPOHHIT TUIIHAP), BUTOUMJIM HaAMOINbINTYy KyJio. Busnaure,
CKiJIBKM BiJICOTKiB MaTepiaysly CTOUMJIHU.

3HalgiTe 00’eM KyJi, ommcaHol HABKOJIO IIPAaBUJIBHOIO TeTpaeapa
3 pebpoM a.

Konyc Bmmcamo B KyJjam. Pamiyc ocHOBM KOHyca IOPiBHIOE pamiycy
KyJi, 06’eM KoHyca mopiBHIOE 6 Ky0. ox. 3HAUAITH 00°eM KyJIi.

3uaiigiTe 06’eM KyJi, BImcaHol B OKTaenp i3 pebpom a.

SKy uacTuHy 00’€My KyJIi CTAHOBUTH 00’€M KYJIbOBOT'O CeIrMEHTAa, BU-
cota sgxoro gopisuoe 0,1 miamerpa Kymai?

Kyuaro pazgiyca 10 cM mepeTHYJAN IJIOIMHOIO, II[O0 IPOXOAUTH HA Bin-
crani 4 cm Bim meHTpa KyJi. 3HaimiTe 06’eM KOMKHOI 3 BimciueHmx
YaCTUH KYJIi.

SHaiaite Gpopmyny 06’eMy KyJIbOBOTO ceKTOpa pazmiyca R i3 kyToM ¢
IIpU BePINMHI HOro 0ChOBOTO Iepepisy.

Yomy mopiBHIOE 00’€éM KYJIBOBOTO CEKTOpa, SAKIIO Pamiyc KoJa Horo
cermeHTa mopiBHioe 60 cMm, a pamiyc Kyai — 75 cm?

3HaigiTh 00’€eM KyJIBOBOI'O IIApy, SKIIO Pagiycu HOro OCHOB HOPiB-
HIOIOTh 3 ¢M i1 4 cM, a paxgiyc Kyai — 5 cm. (PosriaanbTe nBa BU-
HagKu’.)

Kyna poTukaeThcss OO0 Bcix mgBaHammATH pebep Kyda 3 pedpom a.
3HalmiTh 00’€M YACTUHU KYJIi, PO3TAIllOBaHOI BCcepeamHi MbOro Kyoba.
3HaigiTh pagiyc KyJi, o6’eM sSAKOl JOpiBHIOE 00’eMy Tija, YTBOPEHO-
ro o0epTaHHAM PiBHOOEIPEHOTO MPAMOKYTHOTO TPUKYTHUKA HABKOJIO
rimoreHnysu, HOBXKHHA AKOI HOpiBHIOE 24.

Tino ckIamaeThbcsa 3 IBOX KOHYCIiB, IITO MAlOTh CHIJIBHY OCHOBY I PO3-
TAIIOBaHI MO PisHi OOKM BiJ IJIOIMIMHU OCHOBHU. SHAULITHL 00’€M KYJIi,
BIIMCAHOI B TijIO, AKIIO Pagiycu OCHOB KOHYCiB HOpiBHIOIOTH 1, a BU-
cotrm — 11 2.

Y xoHyc BOHMCAHO KyJai0. SHAWIITh 00’eM KyJi, AKIO TBipHa KOHYyca
IopiBHIOE | i HaxmJieHA 0 IJIOIWHU OCHOBM KOHYyCa IIiJi KYyTOM Ol.
TBipHa KOHyca HopiBHIOE 5, BucoTa KoHyca — 4. 3HaWAITL 00’eM
KyJi, BOucauol B Ieili KOHYC.

Y KOHyC, OCHOBUM IIepepi3oM AKOT'0 € PiBHOCTOPOHHiN TPUKYTHUK,
BIIMCAHO KYJI0, 06’eM AKOI mopiBHIOE 367. 3HAUAITH BUCOTY KOHYycCA.

BigmomieHHsT BHMCOTHM KOHycCa OO paliyca OIMCAHOI HaBKOJO HBLOT'O

. . 2 . . . . . .
KYJIi JOpiBHIOE 3 3HaIiTh BigHOIIIEHHSA 00’ eMy KYyJIi 10 00’eMy KOHycA.

Y kyao 06’emom 4\/§ aM® BOMCAHO IMIIHADP, TBIpHY AKOTO BULHO
3 meHTpa KyJi mig xyrom 60°. 3maiigiTe 06’eM muaimapa.

Y KoHyC, OCHOBHM IIE€pEpPi3OoM SIKOTO € PiBHOCTOPOHHINW TPUKYTHUK,
BIIMCAHO KYyJIO. 3HAWAITL 00’eM KOHyca, AKINO 00’eM KyJai mopis-
aioe 20.
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16.28.*

16.29.*

16.30.

16.31.*

16.32.

16.33.*

16.34.

16.35.

16.36.

16.37.*

16.38.*

16.39.

16.40.

Y KoHyC, OChOBHM Hepepi3oM AKOT0 € PiBHOCTOPOHHIN TPUKYTHUK,
BIIMCAHO KYyJIO. S3HAHIITL BigHOIIIEHHS 00’eMy KOHyca H0 00’e€My KYJIi.

Y Kyao BOmcaHo mipamizy, OCHOBOIO SIKOI € NMPAMOKYTHUN TPUKYT-
HUK i3 rirmoTenysoro, 110 HOpiBHIOE 2 cM. SHAULITE 00’ €M KyJIi, AKIIIO
KO)KHe OiuHe peOpo mipamigm HaxmjeHe [0 ILJIOI[MHI OCHOBH IIiJ Ky-
TOM O.

Bucora npasuibHOr0 Terpaenpa mopiBHoe 9 cm. 3HaAiTHL 00’€M BIIH-
caHol B Hel KyJi.

Hiamerp KRyji € Biccio muiingpa. 3HAUAITE 00’€M YaCTUHU KYJIi, IO
JEXKUTH II03a MUJIIHJAPOM, AKIIO paaiycu KyJi W OCHOBM HHUJIiHIpA
BimmoBimHO mopiBHIOIOTE 15 cm i 12 cwm.

Y Ky BIMcaHO IMUWJIIHAP, V AKOMY KYT MiK JiaroHaJasaMu OChOBOTO
mepepisy mopiBaoe o. TBipHa mmiaingpa mopisHioe [. 3HalIIiTL 00°€M
KyJIi.

Hiamerp Kyii 3aBmoB:kKu 30 cM, € Biccio muiiHapa, pamiyc OCHOBU
sAKoro mopiBHIoe 12 cM. 3HAUAITHL 00’€M YaCTHUHU KYJIi, III0 MiCTUTHCA
BCEpenrHI mMuiIiHapa.

ITlenTp omuiei 3 mBOX piBHMX KyJab pajgiyca R poamimieHuil Ha TO-
BepxHi immroi KyJi. 3HaiAiTh 060’°€M CIiJIBHOI YaCTUHU KYJb.
3HalgiTh 00°’€M KyJi, ommcaHoli HaBKOJO MipaMigw, OCHOBOIO AKOI
CIYKUTh NPIAMOKYTHUK i3 miaromasaio 10 cMm, a xoxxHe OiuHe pebpo
mipaMiziu yTBOPIOE 3 IIOIUHOIO 1i OCHOBM KyT [3.

Konyc i xkysns maroTh piBHiI 06’eMmu. Pamiyc ocHOBU KOHYycCa IOPiBHIOE
pazmiycy Kyai. ¥ ckinbKM pasiB BmcoTa KoHyca OijbIilia 3a pamiyc
Kymai?

HaBkoJio KyJii onmrcaHi piBHOCTOPOHHI# IuIiHAD (100 OCHOBUM IIepe-
pisoM € KBajpaT) i PiBHOCTOPOHHiNI KOHYC (#10TO OCHOBUM IIepepiszom
€ PiBHOCTOPOHHIN TpuKyTHUK). I[loBemiTh, 110 00’eM IIMJIiHApPa € ce-
PeIqHs MPOMIOpPIlifiHA BeJHMUYMHA MiK 00’eMaMu KyJii i KoHyca.
PiBHOCTOpPOHHIT IUIiHAD i PIBHOCTOPOHHIM KOHYC BIIMCAHO B KYJIIO.
HoBeniTs, 1110 00’eM IIUIiHApPA € cepeaHsa HPOMOPIliiiHA BeInUnHa MixK
ob0’eMaMu KyJi I KoHyca.

VY KyJamo BOmcaHo TPUKYTHY IIPU3MY, yCi pedOpa AKOi JOPiBHIOIOTHL a.
Pagiyc ryii, mpoBemeHUl y BepPIINHY OCHOBHU, YTBOPIOE 3 ILJIOIIIMHOIO
OCHOBHU IIPU3MHU KYT O. SHAHUAITHL 00’€M KYJIi.

700
BuaBiTb CBOIO KOMMNETEHTHICTb B >
A !
PesepByap AId BOLU CKJIAKAETHCA 3 IiB- —
Kyiai pazgiyca R i muiainapa 3 TakuMm ca- X -
MuM pagiycom ocHoBu (puc. 16.6). dxoi T
BHCOTH h IIOBMHHA OyTM IOro I[MJIiH- \

IpUYHA YacTUHA, 100 00’eM ychOro pe-
sepsyapa gopisaoBas 200 m3? (Posmipu
Ha PHUCYHKY HaBeIeHO B CAHTHUMETpPax.)

Puc. 716.6
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Ilroma moBepxHi MuUIiHIApa

Sﬁi‘{H = 2TCRH )

S = S6it{H + 2SOCH =

IIOBH

M/IOWA MOBEPXHI

=2nRH +2nR?=2rR(H +R),

ne R — pagiyc nmuiinapa,
H — iioro Bucora.

S61‘IH = TCRZ 5
SHOBH = SGi‘{H + Socn =

=nRl+nR?=nR(I+R),

ne R — pagmiyc KoHyca,
| — iioro TBipHA.

S=4nR?,
me R — pazmiyc Kyui.

IInoma moBepxHi KOHycCa

IInoma moBepxHi KyJi

Mnowi noBepxoHb Tin o6epTaHHA

g

_-_t-_

- ——

\
.-

N

/

3|

Tabauus 16

Ilmoma moBepxHi cpepMUHOI YACTUHHM KYJIHOBOTO CETMEHTA i KYyJHOBOTO WIAPY

Sep.« = 2TRH ,

ne R — pagiyce Ky,
H — Bucora cermMeHTa
(abo KyJaBOBOTO IIIApPy).




§ 17. Tlnowa noBepxHi

NOACHEHHA M OBI'PYHTYBAHHA

ITnowero noeepxHi MHO202PDAHHUKAQ, 34
O3HAUEHHSAM, YyBaXKAlOTh CyMy IIJIOI TpaHei
MHOTOT'PAHHUKA, 1110 YTBOPIOIOTH ITI0 TIOBEPXHIO.

Hampuknan, maoimma mTOBepXHI IIpusMu
CKJIQIAEThCS 3 ILJIOIII OiuHOI ITOBEPXHi I ILJIOII]
OCHOB, a ILJIOIIa IIOBEePXHi mipamimzu ckJa-
TaeThbCcA 3 MJIONII OiuHOI moBepxHi ¥ mJIOIi
OCHOBU.

¥ momepennix nmaparpadax, coupamuuch
Ha PO3rOpPTKHM MNWJIiHApPa ¥ KOHyca, Oyam
onepskaHi GopMyau AJA 3HAXOMKEHHS ILJIOI]
O0iuHMX i MOBHUX MOBePXOHB HMuairapa (§ 10)
i konyca (§ 11). Haragaemo ix.

Jlaa uuaiaapa:

Sosn = Seiar T 25,

TIOBH OCH

=2nRH +2nR?=2rR(H+R) ,

ne R — pazgiyc nuaiaapa, H — 1ioro Bmucora.
Jlnsa kownyca:
Sﬁi‘{H =TnRI ’
S oms = Soiun T Soen = TRI+TR? =nR(I+R) ,

IIOBH
me R — pazmiyc Komyca, [ — 1ioro TBipHA.

OpHak AJA SHAXOIYKEHHSA ILJIOIII ITOBEpPX-
Hi KyJIi pOSTOPTKY BUKOPUCTOBYBATU HEMOIK-
JWBO, OCKIiJIbKM IOBEPXHIO KYJi He MOKHA
POBTOPHYTH Ha IJIOMUHY. ToMy ckopucra-
€eMocA IHIIMM MEeTONOM BU3HAUEHHS IIJIOIIi
noBepxHi KRyxai. Ilix miomero moBepxHi Tijsa
pO3yMiTMMEMO TPAHUII0 IJIONI] OIKUCAHUX
HaBKOJI0O HHOTO MHoTorpaHHuKiB. Ilpm 1po-
My IIOBUHHA BWKOHYBATHUCA YyMOBAa, B3TiHO
3 AKOI BCi TOYKM TOBEPXOHb IIUX MHOTO-
rPaHHUKIB CTAIOTh AK 3aBTOJHO OJIM3BKUMU
IO TOBEpPXHi 3amaHoro TiJja.

IInoma moBepxHi KyJi

® [ns omep:xaHHsA (OPMYJIU ILIOIII ITO-
BepxHi KyJni paxmiyca R onumieMo HaBKOJIO
Hel SAKHI-HeOYIh ONYKJINII MHOTOTPAHHUK
(puc. 17.1), axkuii Mae n MaJux TpaHei
(yBaskaTumeMo, IO JiHiliHI posmipu rpaneii,
TOOTO BifcTaHb MiK OyAb-AKMMU ABOMA TOU-
KaMu OyAb-AKOI I'paHi, MeHIIa Bim €).

Puc. 77.7

Hexait S, — mnioma IOBepXHI MHOTO-
rpadHuKa, TOOTO cyMa ILJIOII ycix ¥oro rpa-
Hell. YABUMO, III0 OTPUMAHUNA MHOTOTPAHHUK
CKJIANeHuN i3 mipamin, BepIIuHu AKUX 30ira-
IOThCSA 3 IIEHTPOM KYJIi, a OCHOBaMHU € TpaHi
MHororpanHuka (puc. 17.2). 3posymijno, 110
BHCOTH IMX IIipaMiJ, HOPiBHIOIOTH pamiycy
KyJi, a 06’em V, MHOrorpaHHHKAa JOPiBHIOE
cymi o6’emiB ycix mipamim i obGumciroeThcA
3a GopMYyJIOIO0

v, =%SnR. (1)

Puc. 77.2

3Bifcu omepKyeMO

S, =—=. (2)

Temep HeoOMe)XeHO 30iIbIIYyBATHIMEMO
KiJIBKiCTh 1 TpaHell OMMCAHOTO MHOTOT'DAH-
HUKAa TaK, 100 HaWOiJIBIIUHA PO3Mip € KOMK-
HOI TpaHi mpamyBaB gm0 HyJd. [lpum mromy
00’em V, omncaHOTro MHOTOTPaHHUKA IPAMY-
BaTuMe Oo 00’emy Kyii. CrpaBmi, onmucanui
MHOTOTPAHHUK PO3TAIIIOBAHUN y KYJi 3 IeH-
TpoMm y Touti O i pagiyca R+¢ i micTurs 3a-
many KyJjampo paxmiyca R. Tomi
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4 4
ZnR <V, <=n(R+e)’.
3 3
. 4 4
OcKinbKu En(R+e)3 - EnR3 opue—0,

4
TO i Vn—>§nR3 npu €—0.

Ypaxosyouu (opmyay (2), omepKyeMo,

MipiB fioro rpameii (To6To npu € — 0) mpamye
0 BUPasy

4
3. —nR?
=4nR?.
Tomy BenumuuHy 4nR? OpuUiMamTh 3a

IJIOIY ITOBepPxXHi KyJi. OTiKe, IJIOIa ITOBEPX-
Hi Kyai pazmiyca R obuucaoeTbesa 3a GopMy-

10 ILJIOoIIfa Sn IIOBEPXH1 OIIMCaAHOI'O0O MHOIO-

T'PaHHHUKAa 3a HeoOMEe:KeHOT0 3MEeHIIeHH I po3-

Puc. 717.3

Puc. 717.5

g0 | S=4nR? . O

3ayeancenna. SIKMI0 MHOrOrpaHHUK OIKMCAHO HABKOJO KyJi paxiyca R,
TO KyJid OyJe BOIMCAHOIO B Ilei MHOTOTPAHHUK, Tomi 3 (opmynu (1) omep-
JKYEMO, IO pajiyc KyJii, BIMCAHOI B MHOTOTPAHHUK, MOYKHA OOUMCJIIOBATU
3a )OpMYJIOIO

IIOBH

ge V — o6’eM MHOrOrpaHHHKAa, S
rpaHHUKA.

mosa  1JIOIIA IIOBHOl IIOBEPXH1 MHOTIO-

SKI0 mpoBecTM MipKyBaHHS, aHAaJIOTid-
Hi 70 THMX, AKi MM BUKODPUCTOBYBaJIU IIiJ Yac
OOr'pYHTYBaHHS IIJIOIINi IIOBEPXHi KyJi paniy-
ca R, nia moonti moBepxHi chepUIHUX YACTUH
KyJboBoro cermenra (puc. 17.3) i KyJboBOTrO
mapy (puc. 17.4) 3 Bucoroo H, TO OAepPKUMO
OIHAKOBi (hopmysiu

S =2nRH .

ch.u

3a3HaunuMO, IO METOH, PO3TIAHYTHI Mif
Yac 3HAXOAKEHHSA IIJIOMII MOBEePXHi KyJii, mo-
3BOJISE TAKOXK BU3HAUUTHU ILJIOIIL OiUHHX IIO-
BEePXOHb IWJIIHAPA ¥ KOHYycCA.

s 11070 MOKHA PO3TJIAHYTH HNPaBUJIbHI
n-KyTHI pudMu ¥ mipamigw, ommcaHi Bigmo-
BifHO HaBKoOJIO muaiHApa (puc. 17.5) i KoHyca
(puc. 17.6).

Ilnomma G6iuHOI MOBEPXHi MPaBUJILHOI IpU-
3MU JOPiBHIOE

HOI mmipamigm mopiBHIOE

]

\

_ . 1
SquH. up ~ POCH H | ||
(ze P, — mnepumeTp ocHoBu, H — Bucora :‘|
IpU3Mu), a ILIoIna O0iuHOI ITOBEePXHI MpaBUIIbL- i 1
=t

r—

1

Sﬁqu.nip = EPOCH ’

l

(me P,, — mepumeTp ocHOBHU, | — amodema

mipamigum).

Puc. 77.6
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3a HeoOMerKeHOTo 30iJbIIeHHA 7 IJIOIa
KOXKHOI TpaHi oOmmcaHoro MHOTOTPaHHUKA
OpAMyBaTHMe OO0 HYJaA i 1miormia 6GiuHoi ITo-
BEepPXHiI IWIiHApa € TpaHuIleio ILIOIN OiuHMX
IOBEPXOHb ONMCAHUX MPU3M, a IJIOoIa 0iuHOl
MOBEePXHiI KOHyca € TpaHuIleio ILIOIN OiuHMX
IOBEPXOHb OMMMCAHUX IIipamis.

VYpaxoByouu, IIM0 3a HeEOOMEKeHOTOo
30iJIBIIIeHHsT N IIepUMeTPU N-KYTHUKiB, OIIN-
caHX HaBKOJIO KiJ paxmiyciB R, HaOJIuM:KaTuU-
MYTBhCSI OO MOBXKHHHN KoJia, TodoTo g0 2nR,

OIlePs;Ky€EMO IJIs ILIOIIi OiuHOi moBepxHi Iu-
Jirgapa popmyay

=2nRH ,

SquH. jinzne

a Iy 1ol 6iuHoI IToBepXHi KoHyca (opMy.Ty

=nRI .

Sﬁitm. KOH

IIi :x popmysu MU ofepsKaiu I yac BU-
3HAUYEHHS ILJIOIN 0iUYHMX MOBEPXOHb ITMJIiHAPA
1 KoHyca uepes IXHi pO3TOpPTKU.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Poss’azanuga

P Pagiyc kyzi, Bomcanol B Ky0, JOpiBHIOE

SHaAWIITh ILJIOINY MOBEePXHi KyJIi, BIMCAHOI B KyO 31 CTOPOHOIO 4.

KomenTap

SAKmio Kyasa BmucaHa B Ky0, To ii miameTp

IOPiBHIOE CTOPOHI Ky0a.

Hani smaxoguMo pajiyc KyJi ¥ BUKOpUC-

TOBYEMO (DOPMYJIy AJsT OOUMCIIEHHS ILJIOIIL
moBepxHi Kysi S= 4nR?, ne R — paziyc KyJi.

Hasxkoso KyJi onmcaHo IMUJIIHAD, MJIOINA IIOBEPXHI AKOro mopiBHoe 18.

. a
IIOJIOBUHI CTOPOHU Kyba: R, . =5
2 2
Omsxe, Sy, =4nR"=na”. <
3adava 2 3HaAWAITh IJIOIIY IMOBEPXHI KyJIi.
Posp’sa3anna

P Hexaii pagiyc Kyuai mopis-
Hioe R (puc. 17.7), Tomi pamiyc
OCHOBHU OIIMCAHOTO ITMJIHApA [0-
piBuioe R, a Bucora H muiiHapa
nopiBHIOE 2R.

Ilmoma moBepxHi
IOpPiBHIOE:

S, = Sgian + 2S00y = 2NRH +2nR? =
=2nR-2R+2nR? =6nR>.

OUJIiHIpa

3a yMOBOIO 6nR> =18, Toxi
nR*=3.

Ilnoma moBepxHi KyJai Aopis-
HIOE:

S . =4nR%?=12. <

KyJIi

Komenrap

SARIo MMJIIHAP OIIMCAaHO HaABKOJIO KVJi, To pamiyc
OCHOBU ITMJIiHAPA OOPiBHIOE pamiycy KyJi, a miameTp KyJi
IopiBHIOE BucoTi nmuiairapa. OcKinbKu B yMOBI Ifiei 3aga-
uyi Ha OOUYHCJIEHHSA He 3aJaH0 »KOLHOI'0 BiApisKa, TO AJA
PO3B’sA3yBaHHS TaKoOl 3aJadi 3pydYyHO BBECTH HeBimoMwuii
BimIpisok, HANIPUKJAL, pajiyc KyJi.

3a3HaumMMoO, IO 3 OAEPKAHOT0 PiBHAHHS (61‘CR2 =18)
HeMae HeoOXximmocTi sHaxomuTu HeBigomuii pazxiyc R —
=4nR?

i BpaxyBaTu, II0 BiAOOBiAh BUPaKAEThCS Uepes nR?.

JOCTaTHBO 3almcaTyu BigmoBigb uepes R: waIi

’

|
/ L \
- T T T T TS
/ | \

1Y%

|
\ R /
\ | /
Nt S
A ~
7 ~

S~ ‘02 s

Puc. 77.7
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3anumaHHg

Bnpabu

1. TlodAcHiTh, AK MOKHA BU3HAUMUTH ILIOINY IOBEPXHi KyIi.

2. 1) YoMy [OpiBHIOE ILIOINA IOBEPXHi Kyxi paxgiyca R?
2%) O0rpyHTYyHiTe BimmoBimHy dopmyay.

3. 1) IlosacHiTh, 9K MOXXHA BU3HAYUTHU ILJIONTY IOBEePXHi NMUIiHApPaA i KOHY-

ca, He BUKOPUCTOBYIOUM IIOHATTSA PO3TOPTKU iXHBOI 6iuHOI moBepxHi.

2%) OorpyuTyiiTe GOpMyJSIN AJA 3HAXOAKEHHSA ILJION] 0iYHUX ITOBEPXOHbD

OUJIiHApa I KOoHyca.

4. Yomy mOpiBHIOE IJIONIA MOBEPXOHb C(ePHUYHUX YACTHH KYJIHOBOTO CET-
MeHTa 1 KyJbOBOTO II0sica 3 BHcOTO H, omep:kaHux i3 KyJi pagiyca R?

17.1.°
17.2.°

17.3.

17 .4.

17.5.
17.6.

17.7.

17.8.

17.9.

17.10.

17.11.

17.12.*

17.13.*

17.14.*

17.15.

ILroma BeaumkKoro Kpyra KyJi gopiBuioe 9 cm?. 3HAWAITHL IJION[Y IIO-
BEePXHi KyJIi.

SK 3MIHMTBCA TJIOIIA IIOBEPXHI KYJi, AKIIO 30iJBIIUTHA pamiyc KyJIi:
1) y 2 pasu; 2) y 3 pasu; 3) y n pasiB?

VY ckinpKu pasiB mioia moBepxHi 3emui 0isbIilia 3a ILJIOINY ITOBEPX-
Hi Micana? (VBakatu, 1o giamerp 3eMJi TpPUOJIM3HO TOPiBHIOE
13 tuc. kM, giamerp Micama — 3,5 Tuc. KM.)

Ilepepis KyJii MJIOIMWMHOIO, BigmaseHOl Bij IleHTpa KyJii Ha BiACTaHb
8 cm, mae pamiyc 6 cMm. 3HAWAITHL MJIOITY MOBEPXHI KYJIi.

00’em Kyui gopisuioe 288m m®. 3HANAITHL ILIOINY IIOBEPXHI KyJIi.
Ilnomri moBepxoHL ABOX KYJIb BigHOCATBHCA AK 4:9. 3HaumiTe BimgHO-
MIeHHA IXHiX miaMeTrpis.

ILmo1ni moBepXoHb ABOX KYJb BiJHOCATHCA AK m:n. SIK BigHOCATHCA
ixui 00’emMu?

006’eMu ABOX KYJIb BiIHOCATHCA AK M :n. fIK BiZHOCATHCA IMJIOIII iX-
HiX IIOBEPXOHB?

VY crigbKM pasiB IJIomla mOBepXHiI KyJji, ommcaHoi HaABKOJIO KyoOa,
OispIlla 3a IJIOIIY IIOBEPXHi KyJi, BOMcaHOI B Ieil Ke Ky0?
HaBkoJsio oxTaenpa, peOpo sSKOro MOPiBHIOE 2 1IM, OMKCAHO KYJIIO.
3HAWAITh IJIOIIY MMOBEPXHI KYyJIi.

HoBemiTh, 1110 MOBEPXHS Tija, YTBOPEHOTO 00EepTAaHHAM KBajJpaTa Ha-
BKOJIO CTOPOHM, PiBHOBeJMKA IIOBEPXHi KyJi, IO Mae pamiycoM CTO-
poHy KBajpara.

Hasxkoio KyJai onmcaHo IWIiHAp. SHAWIITh BiZHOIMEHHS ILJIOIN IXHIX
IMOBEPXOHb i 00’eMiB.

HoBemiTh, IO AKIITO HABKOJO KYJi OIIMCAHO KOHYC, BHCOTa SKOIO
BIBiui OinbIta 3a miaMeTp KyJii, To 00’eM i IIjIoIIa IOBEpPXHi KOHYyca
BABiui OisnbImi 3a 00’eM i mioIly mOBepXHi KyJi BigmoBimHO.
JloB:XMHA TBipHOI KOHyca MOpPiBHIOE miameTpy ocHOBH. IloBemiTh, IO
IJIOINA ITOBEPXHi KOHyca MOPiBHIOE ILIOIII cdepu, miameTp AKOi mo-
PiBHIOE BHCOTi KOHYycCA.

VY KyJai npoBezeHo o oAuH OiK BijJ IleHTpa ABa mapajeJibHi Iepepisu;
mwirommi ix mopisHmoloTh 272,25m mm? i 992,25m am2, a BigcTamp Mix
HuMHu gopiBHioe 20 nM. SHAHAITHL IJIONIY IIOBEPXHi KyJIi.
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17.16.

17.17.

17.18.*

17.19.*

17.20.

17.21.

17.22.

17.23.

17.24.

17.25.

17.26.*

17.27.

17.28.

17.29.

17.30.

17.31.

17.32.

¥V chepy BOmcaHo KOHYC, TBipHaA SAKOrO AOPiBHIOE [, a KyT mpU Bep-
HINHI 0CLOBOTO IIepepisy mopiBHIOe 60°. 3HAWAITEL IOy chepu.

3HaAWIITh IIJIOITY ITOBEPXHi KYJIhOBOrO cerMeHTa (foro cpepuduHoi yac-
TUHU), 0 BiATWHAETHCA Bim Kyiai pazmiyca R, IJIOIIWHOIO, IO IIPO-
XOOUTh Ha BiAcTaHi b Bim meHTpa KyJIi.

3HaAUAITH ILJIOITY HOBEPXHI KYJIbOBOTO Iapy (#oro chepuyHoi yacTuHM),
AKIIO pajiycu 0ro OCHOB JOPiBHIOIOTh 1y 1 7y (rl > rz), a pagmiyc KyJi
mopiBHIOE R. PosrisHbTe ABa BUIAAKMU.

Kynaioo paziyca R mepeTHYJaM IBOMa HapajelbHUMU ILJIOINIMHAMIH,
AKL OIATH NepUeHAUKYJIIPHUNA OO0 HUX AiaMeTp KyJi y BigHOIIeHHI
1:2:3. BusHauTe ILJIOIY MOBEPXHi KyJIi, 1[0 MiCTUThCA MiXK ciuHMMM
IJIOTITMHAMUA.

3HaNIiTh BiJHOIIIEHHS MOBEPXHIi KYJIi 0 MOBEPXHi BIMCAHOTO B HLOT'O
Kyo0a.

Y mpaBuJIbHY YOTHPUKYTHY IIipaMigy BOHCAHO KYJi0. SHAUIITH ILIO-
Iy IIOBEePXHi KyJi, AKIIO CTOPOHA OCHOBHU IIipaMiau mopiBHIOoE a,
a IJIOCKUWH KyT mpu il BepmiuHi mopiBHIOE 20..

Hasxos0 KoHyca 3 TBipHOIO M i BUCOTOIO A OIMCAHO KYJO. SHAWIITH
IJIOIIY TOBEPXHi KyJIi.

¥V xomyc Bummcano Kyiio. Ilmomma moBepxHi KyJi BiTHOCUTBHCS OO ILIO-
i OCHOBU KOHyca AK 4:3. 3HAWUAITh BeJWUYMHY KyTa IIPU BEPIINHIL
KOHyCa B HOTO OCHOBOMY Ilepepisi.

0O0’em Kyai mopiBuioe 12. 3maiigiTh 00’eM iHIIOI KyJi, ILjgormia mo-
BepxHi AKoi B 9 pagiB Oiybina, HiK y 3aJaHOl KYJIi.

Hagxkouo Kyui pazgiyca R ommcaHo KOHYC, BHCOTa SIKOTO BABiui 0ijib-
mra 3a giamMeTp KyJi. SHAWAITH BiJHOIIIEHHS IIJIOIIi IIOBHOI MOBEPXHi
KOHycCa [0 ILJIOIIi TMOBEPXHi KyJIi.

HaskoJio mpaBuIbHOI TPUKYTHOI mipamiau 3 6iuHuM pe6poM a omuca-
HO KYJI0. S3HAHAITH ILJIOINY IIOBEPXHI KyJi Ta 00’eM mipaMigu, sSKIIIO
6iume peOpo mipamiay yTBOPIOE 3 MJIOIIUMHOIO OCHOBY IipaMiaud KyT O.
3HaAHAiTh ILJIOINY IIOBHOI MOBEPXHI NUIIHApPA, OCHOBUM Ilepepisom
AKOr0 € KBaapaT, SIKIINO ILIOoINa foro OiuHol moBepxHi mopiBHIOE 80.
IInomia GiuHoi moBepxHiI KOHyca AopiBHIOE 36, BicTaHb Bim IeHTpa
OCHOBH [0 TBipHOI KOHyca gopiBHIOE 7. SHAHAITL 00’€M KOHYyca.
IInomia 6iuHOl MOBEepPXHiI KOHyCa BiJHOCUTBLCS OO ILJIOIIL HOTr0 OCHOBU
ak 5: 3. 3HalimiTh BigHOIIEHHA pajiyca OCHOBU KOHyca OO pajgiyca
BIIIICAHOI B KOHYC KYJIi.

IInoma ocHOBM KOHyca JOPiBHIOE T, a IJIOIIAa HOT0 IOBHOI ITOBEPX-

. 81 " . . . .
Hi — ? 3HalgiTh pamiyc KyJji, BOHCAHOI B KOHYC.

ILmomia ocHOBM KOHyca HopiBHIoe 9T cm?, miomia 6GiuHOl moBepxHi
Koumyca — 15m cm?. 3maigites pajgiye cdepu, BOMCAHOI B KOHYC.
Bucora npaBmIbHOI YOTUPUKYTHOI IPU3MU NOPiBHIOE h. 3 oxHiel Bep-
IINHK OCHOBU IIPOBEAEHi B ABOX CYMisKHMX OiUHMX I'paHAX ABi miaro-
HaJi, KYyT MiK SKUMU OOPiBHIOE (. SHAUMITH MJIONTY 0iUHOI MOBEPXHi
MIPU3MU.
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17.33.%

17.34.*

17.35.

17.36.

17.37.

17.38.

17.39.*

17.40.*

17.41.

17.42.

17.43.

17.44.*

17.45.

17.46.*

17.47.

17.48.*

Bigcramp Mixk MUMOOIKHMMU OiaroHaJAMH ABOX CYMiMKHHX OiUHHX
rpaHeii Kyoa mopiBHIOe 2. S3HAWIITH IIJIOIY IIOBHOI IIOBEPXHi Kyba.
Ky pamiyca R ommcaHo HABKOJIO IIPaBUJIBHOI YOTHPHKYTHOI IIipa-
migu. Kyt misk 6iumum pebpom mipamigm i cTopoHoio ii OCHOBU mIO-
piBHIOE O. SHAWIITH ILIOINY OiUuHOI IMOBepXHI mipamimm.

Chepy BOHCaHO B 3pi3aHUI KOHYC, paliyCcl OCHOB SAKOI'0 IOPiBHIO-
10oTb R i r. 3HaWAiTh BigHOIIEHHS ILIOIIL cepu A0 IOl 0iuHOI II0-
BEePXHi 3aJJaHOTO 3pPi3aHOT0 KOHYycCA.

ILnoma Giumoi moBepxHiI KoHyca mopiBHIOe 60T cm?, miolma IOBHOI
moBepxHi KoHyca — 96m cm?. 3HalifiTh IJIOLIy IOBEepXHi cdepu,
BINCAHOI B KOHYC.

Kyuto, maoma moBepxHi SK0i JopiBHIOE 3, BOMCAHO B 3pi3aHuii KOHYC.
Kyt mixk TBipHOIO KOHyca i iioro OGiJbIIIOI0 OCHOBOIO AOpiBHIOE 60°.
3HaWgiTE oIy OiuHOI MOBEepPXHi IILOTO KOHYycCA.

Y npamy npusmy BuucaHo chepy pazgiyca r. Ilepumerp OoCHOBU IIpHU-
3Mu gopiBHIOe P. 3HAWIITH MJIOINY MOBHOI MOBEPXHI MPU3MMU.
Chepa mimuTh KOKHe pebpo KyOa Ha Tpu PiBHI uacTuHH. SHAUIITH
IJIONTY TOBepxHi Iiei cepu, AKIMO pebpo Kybda HOPiBHIOE a.

Y Kyjaio BIMCaHO MPAMOKYTHUI mapaJseneninen. Jliaronani gox 6iu-
HUX TpaHell ImapaJjeJjelrinena, IO BUXOAATH 3 OJHiel BepIIMHU, I0-
piBaiOIOTH 16 cMm i 21 cm, a KyT MiK HUMU gopiBHIoe 60°. 3HAHAITH
IJIOIITY TOBEPXHi KyJIi.

OCHOBOIO IPSIMOI IPU3MH, BINCAHOI B KYJIIO, € TPUKYTHUK, ABi CTOPO-
HU SAKOr'0 JOpPiBHIOIOTH 4 cM i 14 cMm, a KyT Mixk HuMu — 60°. O6’em
npusMu gopiBHioe 168 cm®. SHalifiTe IJIONIY MMOBEPXHI KyJi.

Y mpaBuJIbHY YOTHUPHUKYTHY IIipaMigy BOHCAHO KYJi0. SHAWIITH ILIO-
O1y IIOBEPXHi KyJii, AKIIO CTOpOHA OCHOBHU IIipaMinu AOpiBHIOE a,
a KyT IIpW BepIIWHI mipamigum — o.

SHaAWIITh MJIOIITY IIOBEPXHi KYJIi, OIIMcaHOI HABKOJIO MPaBUJIbLHOI TPU-
KYTHOI IIipamigm, cTopoHa OCHOBHU sIKOI mopiBHIoe 12 cm, a Giune pe-
6po — 8 cm.

Y KyJao BImcaHO NMPaBUJIBHY YOTUPUKYTHY Iipamimy. Bimcranb Bifg
IMeHTpa KYJi 0 CTOPOHM OCHOBH IIipaMiam IOPiBHIOE \/5 IM, a -0
O0iumoro pebpa — J§ oM. 3HAULITE 00°eM 1 MJIOIYy MOBEPXHI KYJIi.
OcHOBOIO ITipaMiay € TPUKYTHUK 3i cropoHamu 22 cMm, 26 cm i 40 cMm.
Bucora mipamigu npoxoauTs uepes MeHTP BIIMCAHOTO B il OCHOBY KoJia
i mopiBHIOE 8 cM. 3HAUAITHL 00’€M i IJIOIIY MOBEPXHi BIMCAHOI B IIi-
paminy ryJri.

Hasxoso mpaBuIbHOI TPUKYTHOI IIipaMigm ommcaHo KyJiio pamiyca R,
IeHTp SAKOoi 30iraeTbcs 3 IEHTPOM KYJi, BIMCAaHOI B IO IIipaminy.
3HaiigiTh 00’eM i ILIOIY HMOBEPXHiI BIMCAHOI KY.JIi.

Pagiyc ocHOBU pPiBHOCTOPOHHBOIO IMJIiHApPa AOPiBHIOE 12 cM; TOUKa
mepeTHHY AiaroHaJjell MOro OChOBOTO Iepepidy € IeHTpoM chepu pa-
miyca 15 cm. 3HAHAITL ILIOINY YacTHHU chepruyHOl HOBEPXHi, Po3-
TAIOBaHOI I103a IUJIIHIPOM.

Konyc, pazmiyc ocHOBu sAKoro mopiBHioe 15 gm, a Bucora — 20 1w,
Ma€ CIiJIbHY OCHOBY 3 IIiBKYJI€I0. SHANIITH ILJIOIY HOBEPXHi IiBKYyJIi,
poaramroBaHoi: 1) ycepenuHi KoHyca; 2) mmo3a KOHYCOM.



§ 17. Tlnowa noBepxHi

17.49.

17.50.

17.51.

17.52.

17.53.

17.54.

17.55.

17.56.

17.57.

17.58.

17.59.

17.60.

17.61.

¥V xyisio BOmcaHO KOHYC, PamiyCc OCHOBU SAKOTO HOPiBHIOE I, a BUCO-

Ta — H. 3HAUAITH IOy HOBEPXHi I 00’eM KyJIi.

Y piBHOCTOpPOHHIN KOHYC (OCHOBUM IIepepidoM SKOTO € PiBHOCTOPOH-

Hifl TPUKYTHUK) BIMCAHO KYJIO, a B KYJIO — PiBHOCTOPOHHIiN Iu-

JiHap (oChbOBUM Iepepi3oM SKOTO € KBaapar). SHAWAITh BiAHOIIIEHHS

IJIOTI] TOBEPXOHb KYJi ¥ mumiaiHApa.

Touka, 110 BUIPOMiHIOE CBiTJIO, PO3TaIlIOBaHA I103a KyJelo pajiyca r

Ha BigcraHi a Bix Hei. 3HAWAITH IIOIY OCBiTJIEHOI ITOBEPXHI KyJIi.

3HaANAITh IIJION[Y IMOBEPXHI KYyJi, BIIMCAHOI:

1) y ky0, miormra moBHOI ITOBEPXHiI SKOTO MOPiBHIOE @;

2) vy piBHOCTOPOHHIII IUJIHAP, AiaroHAJIL OCHOBOTO MHepepisy SKOTO
IOPiBHIOE a;

3) V PiBHOCTOPOHHIi# KOHYC, ILJIOIA IIOBHOI IIOBEPXHi AKOr0 JOPiBHIOE Q.

HoBemiTh, IO ILJIOINA IIOBEPXHI PiBHOCTOPOHHBLOTO IIMJIiHApPA, BIIHCA-

HOTO B KYJIIO, € CEPEIHHOI0 ITPOHOPIIIHHOI BEJIUYNHOI MiXK TJIOIIE0

TOBEePXHI KyJIi I IIJIOIIE0 MOBEPXHi PiBHOCTOPOHHLOTO KOHYCA, BIIU-

CaHOTO B ITI0 KYJIIO.

Bucora xomyca, pagiyc ocHOBU sSKOro mopiBHIoe 15 cm, a TBipHa —
25 cm, € miamerpom cdepu. SHAUAITH IJIONIY IIOBEpPXHi Tiei wacTmHU
chepu, sgKa JIEKUTh ycepeauHi KoHyca.

Y cdepy BOmcaHO IIPAaBUJIBbHY UYOTUPUKYTHY IIipaMiny, IBOTPaHHUMA
KyT IIPX OCHOBIi AKOI mopiBHIOE (. 3HAUAITH IJIOITY OCHOBM IIipaminu,
AKINO IIoira cepu AOpiBHIOE Q.

OcHOBOIO IIPAMOI MPU3MHU € PiBHOOeApeHa Tpamellid, AiaroHajab SKOI
YTBOPIOE KYT O 3 KOKHOI 3 mapanenbHux ctopid. Ilmomta 6iunoi mo-
BepxHi mpuaMu mopiBHIOE Q. 3HAWAITHL ILIONIY OiYHOI ITOBEPXHI ITU-
JiHApA, BIMCAHOTO B I[I0 IPU3MY.

Ilnocki KyTu mpu BepIIWHI TpaBUJIBHOI TPUKYTHOIL IIipaminu mpsami.
Ilnoma 6iunoi rpani gopiBHioe 2 cm?. 3HAAITH Moy cdepu, BIIU-
caHol B I[I0 Ilipaminy.

Y Kynaio BOumcaHO IIipaMiZly, OCHOBOIO AKOI € NPAMOKYTHHK i3 mia-
romasio 2a. Koxxue Oiume pebpo mipaMigu yTBOPIOE 3 ILJIOIIMHOIO
OCHOBOIO KyT . 3HAWAITH IJIOIIY MMOBEPXHi KyJi.

VY KyJamo BIOMCAHO 3pidaHMII KOHYC, BHMCOTa SIKOT'O JOpPiBHIOE 6 CM.
3HalgiTh 06°’eM KyJi, AKI0 chepudyHi MOBEpPXHi KYJIbOBUX CErMeH-
TiB, IIIO BiATHMHAIOTHCSA BiJ KYJIi OCHOBAMM 3Pi3aHOro KOHyca, MalOTh
mromi 10w em? i 30w cm?.

Biuni pebpa TpuKyTHOI mipamMigu momapHO HePHEeHAWKYJIAPHI W m0-
PiBHIOIOTH @. SHAUAITH ILJIOINY IIOBePXHi cepwu, BIMCAHOI B IO Mi-
paminy.

BuaBiTb CBOO KOMMETEHTHIiCTb

Ckinpku Kijmorpamis ¢papbu moTpidbHO Aasa dapOyBamHs HamiBchepuy-
HOro kymosy O3epAaHCHKOro Xxpamy B XapKOBi, SIKII[O JiaMeTp OCHOBU
KymoJsa gopiBuioe 10 M i Ha ¢papOyBamus 1 Mm% moBepxHi KyItosia BUTpa-
yaerbesa 120 r ¢papbu (BiAMOBiAL OKPYIJIITH 0 AECATUX YACTOK Kijo-
rpama). CKinpKu 0aHOK (papbu MicTkicTio 2,8 Kr moTpibHO 3akymuTu?
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BigomocTi 3 icTopii

06’eMM JEAKMX MHOTOMPaHHMKIB YMiIM 3HaX0AMTH
we B CrapogaBHboMy €runti. Yxke Apximep ymis
3HaxXoAUTU O06’€MM He TiIbKM MHOrorpaHHMKiIB,
a M KoHyca upniHApa Ta Kyni i HaBiTb napa6osio-
ina, rinep6osoiga i enincoiga obeptaHHA, a Ta-
KOX NJOLi NOBEPXOHb LMAiHApPA, KOHyca i Kyni.
HoBi MeToaM BM3HaYeHHA 06’€MiB FreOMETPUYHMX
TiN poO3po6MB iTaniMCbKMi MaTtemMaTK BoHaBeH-
Typa KaBanbepi (1598—1647). Moro MipKyBaH-
HA OynM He 30BCIM CTporMmu, 60 MoOCMIaBCA
BiH Ha AefKi We He AoBeAeHi TBEepAXKEHHSA, AKi
BBa)KaB 04EBUAHMMM. TiNIbKM 3rogom ix 6yno fo-
BEJEHO MEeTOoJamMM MaTemaTMyHOro aHasnisy. Ane
Ha CyYacHoMy etani npuHUMn KaBasnbepi € cTpo-
ro O6rpyHTOBaHMM MaTeMaTMYHMM TBEPAKEHHAM
i TOMy pgoBefeHHA Teopem Npo O6’eMM B Ha-
LIOMY NiAPYYHMKY, AKi ClMpaloTbCA Ha NPUHLMN
KaBanbepi, € Li/IKOM KOPEKTHWMMM.

A. /1. Nle6er

M. B. OcTporpaacbKkui

Crtpory cy4yacHy Teopito 06’emiB, mow, Ta iHWMX
BE/IMYMH PO3PO6GMB BiIOMMIM bpaHLy3bKMIA MaTe-
matuK AHpi Jlyi Jle6er (1875—1941).

[na po3BMTKY LUKiNbHOT reomeTpii 6arato 3po6us
BMAATHMIM YKpaiHCbKMM MaTeMaTwK M. B. OcTpo-
rpagcbKui (1801—1862). BiH we y 1855—1860 po-
Kax BMAAB NiApYy4HMWK i3 reomeTpii y Tpbox Yac-
TUHaX.

Barato 3po6uB A8 pO3BUTKY reomeTpii Bigommi
yKpaiHCbkuiA MatemaTtmk . ®@. BopoHui (1868—
1908) — TBOpeLb reOMeTpPUYHOT Teopil uumcern.
30Kpema BiH A0CAiAXKyBaB pi3Hi 3anoBHEHHA Mpo-
CTOpY PiBHMMM MHOIOrPaHHMKaMM.

3HAYHMIA BHECOK Y PO3BUTOK FEOMETPUYHOT HayKM
3pO6GUIN YKpaiHCbKI MaTemaTuku M. €. BaweH-
Ko-3axapueHko (1825-1912), C. M. LUaTyHos-
cbkur  (1859—1929), O. C. CMOropKeBCbKMMH
(1896—1969), M. I. KosaHuos (1924—1988),
0. B. Moropenos (1919—2002) Ta 6arato iHLMX.

Lo

. ®. BopoHwuH 0. B. Moropenos

MpUralaeMo TaKOX iMeHa YKPaiHCbKMX KIHOK, AIKi 3aMManmcs maTemaTMYHO
HayKow, Monynspisauielo MaTeMaTuKM, 30epereHHAM Mam’aTi YKPaiHCbKMX
MaTeMaTuKiB, HaBYa/IM MONOAb MaTeMATUKM.

KnaBgia Jlatmwesa (1897—1956)

Knasgis AkiBHa JlatmweBa Hapoauna-
ca 14 6epesHa 1897 poky B Kuesi, ae
M npoTikano Bce Ti MoAasiblie KUTTA,
HaBYaHHA M poboTa: CepeaHlo OCBiTY
BOHa 3406yna B pyrid XiHOYiM rim-
Ha3ii (1916), 1921 poky 3akiHuMna xi-
Houi BMLWWi nedaroriyHi Kypcu (isuko-
MaTeMaTM4HMI BiAAin), ctana nepluoo
B YKpaiHi XiHKOI0, AKa 3axucTmna aucep-
Tauilo Ha 3400yTTA CTyneHA KaHauzarta
¢i3nKo-MaTeEMATUUHMX HayK 3a TemMot «Habnu-
’KeHe po3B’A3yBaHHA 3a JAOMOMOrOK Crocoby Mo-
MEHTIB NiHIMHMX AmdepeHLianbHUX PiBHAHb, L0
MatoTb 0cob6/IMBOCTI B KoedilieHTax» (1936), a no-

TiM — JOKTOPCbKY AMcepTauilo 3a Te-
MoK «HopMasibHi  po3B’A3KM  AiHIMHMX
andepeHuiaibHMX piBHAHb i3 NOJTIHOMI-
aNbHUMK KoedilieHTamm» (1952). Cepeg
BaYX/IMBOr0 HAyKOBOro JOPOGKY JlaTuLue-
BOT — HAyKOBi JOCNigKeHHA B rasysi
aHaNiTMYHOT  Teopil  audepeHLuianbHUX
piBHAHb, Teopii KpaMoBMX 3ajady AnA
3BMYAMHUX  AudbepeHLiasibHMX PiBHAHb,
30KkpeMa MeTog OpobeHiyca — Jlatu-
LIeBOT ANs po3B’A3yBaHHA cMCTeM audepeHuianb-
HWX PiBHAHDb i3 YaCTUHHUMM MOXiAHUMK. 1936 pOKy
B IHCTUTYTi MaTeMaTMKM Bigbynacs cninbHa Aomno-
Bigb K. Jlatmwesoi Ta M. KpaBuyka. barato yBarm



BigomocTi 3 icTopii

Knasgia fAkiBHa npuginana meTogmui BUKIaZaHHA
maTemaTuku. Byna BoHa M y uMchni opraHisaTopis

FanmMHa MatBieBcbKa (Hap. 1930)

MepLwoi BCeyKpaiHCbKOT MaTeMaTU4HOi o/iMniaau,
AKa npouiuna B KuiBcbKoMy yHiBepcuteTi (1936).

lannHa [lMaBniBHa MatsieBCbKa Hapoau-
naca 13 numnHA 1930 poky B M. /JHi-
nponeTposcbk (Tenep /JHiNpo), AUTUH-
CTBO npoBesia B Xapkosi. Y 1948 poui
3aKiHYMIa LWKOMY 3 30/10TOK0 MeJasllio,
y 1954 poui — JleHiHrpafcbkui (Tenep
CaHkT-lNeTepbypr) yHiBepcuteT, y 1958
poui 3axucTuia Aucepralilo Ha 3406yT-
TA CTyneHA KaHampata disvKko-matema-
TUYHMX HayK 3a pe3y/ibTaTaMW BMBYEHHSA
Heony61iKoBaHMX apXiBHMX pyKonuciB JleoHapaa
E¥inepa 3 Teopii umicen. 1959 poky I'. M. Marsies-
CbKa nepeixana Ao Y36eKucTaHy, Ha GaTbKiBLUMHY

Onbra OniMHMK (1925—2001)

yosioBiKa, i 3aMHANAcA icTopieto cxigHoi
MaTemMaTMKM, OMaHyBaBLUM A1A  LbOro
apabcbKy moBy. 1968 poky B TallKeH-
Ti gocnigHMuA  3axmMcTUNa  AOKTOPCbKY
auceprauilo 3a TemMolo «Y4YeHHA npo
4nuCcno B cepeHi BiKM». 3roloM BOHa
CTa/la  Y7IeHOM-KOpPEeCnoHAeHTOM  AKa-
Jemii HayK Y306eKucTaHy, 3ac/yKEHUM
AifsveM HayKku, JlaypeaTtom [JeprKaBHOl
npemii iM. bepyHi. OcHOBHi HanpAMKKM Ti
JocnifxeHb — icTopis MaTemMaTMkM i mMaTemMartuy-
HOT acTpOHOMIT B KpaiHax cepeaHboBivyHOro Cxoay,
icTopia Teopii umncen, pykonmcu J1. Efinepa.

Onbra ApceHiBHa OniMHMK Hapoauniacs
2 munHAa 1925 poky B ceni Marycis,
a LWKi/IbHi pOKM MpoBesla B MiCTEYKY
CMmina (Tenep YepkacbKka 06..). Y poKku
BiMHM poamHa ONiMHWMK eBaKyroBanacs
8o M. lepm (Pocis), pe piBuMHa 3a-
KiHuMna WKony i BCTynMaa Ha ismKo-
maTteMaTUyHUI akyabTeT MepMCcbKoro
AepxaBHoro yHiBepcutety. BogHouac
BOHa BigBigyBana cemMiHap npodecopa
MockoBcbKoro yHiBepcutety Codii  AHOBCHKOT,
Aka 1 nopaamMna Onb3i NPOAOBXKMTM HABYaH-
HA B MOCKOBCbKOMY JepKaBHOMY YHiBepcUTETi
iM. JlomoHocoBa. 1947 poky Onbra ApceHiBHa
3 BiA3HAKOW 3aKiHYMIa MexaHiKo-maTemaTU4HMIA
dakynbTeT yHiBepcuteTy, 1950 poKy BoHa 3axmc-
TMNa AMcepTauiio Ha 3400yTTA CTyneHa KaHauaa-
Ta isnKO-MaTeEMATMUYHMX HayK 3a Temor «[1po
TOMOJIOTi0  AiMCHMX anrebpaidyHuX KpWBMX Ha an-
re6paiyHii noeepxHi», a 1954 poKy — [OKTOp-
CbKy Auceprauito 3a TeMoto «Kparosi 3agadi ana
PiBHAHb i3 YaCTMHHMMM MNOXIAHWMMM 3 MaMM Ma-
paMeTpoM MNpU CTapwmx noxigHux i 3agadva Kowwi

ANA  HeNiHiMHMX PiBHAHb Y LiNoMy»;
HeBAOB3i CTasa npodecopom i akage-
MiKOM. HanpsMOK i1 HayKOBOT Aisi/IbHOC-
Ti — 3acTocyBaHHA AudepeHuianbHUX
piBHAHb [0 HecTauioHapHOi inbTpauii
piaMH i rasiB y nopucCTMX cepenoBM-
wax; 40 po3noainy Tenna B Tinax, Lo
nepebyBaloTb y pi3HMX (ha30BUX CTaHax
OZIHOYACHO (N/IaB/IEHHA MeTany abo Ta-
HEeHHA CHiry); A0 yAapHMX XBWJIb raso-
BOT AMHAMIKM; A0 MaTeMaTU4HOI Teopil MpyXHOC-
Ti M Tonosorii; Ao pyxy B’sa3koi piavHu. [Mpaus
YKpaiHKM, fika MepLIoto B CBITi (Ha TOM Yac) ctasna
OOKTOPOM (Di3MKO-MaTEMATUUYHMX HayK Yy 29 po-
KiB, 6yna riaHo ouiHeHa. O. A. OnilHUK oTpumana
npemito iM. M. T. YeboTtapboBa (1952), npemito
iMm. M. B. JlomoHocoBa 3a HaykoBi po6oTn (I cTy-
niHb, 1964), iMeHHy Mepanb Konex ae ®dpaHc
(OpaHuis), meganb | ctyneHa Kapnosa yHisep-
cutety Mparn (Yexis); 6yna obpaHa iHO3EMHWUM
uneHom Itanificbkoi Akagemii Hayk y [Manepmo
(1967), noyecHMM 4neHom EAMHGYpP3bKOro Kopo-
NiBCbKOro ToBapucTBa BenmkobputaHii (1984).

FanmMHa Cuta (Hap. 1940)

FanMHa MukonaiBHa CuTa Hapoaunacs
29 ciuHa 1940 poky B M. XapkiB. lo 3a-
KiH4eHHi (1962) MexaHiKo-MaTemMaTU4YHO-
ro dakynbtety KuiBCbKOro yHiBepcute-
Ty BOHa YCMillHO 3aMManacs B IHCTUTY-
Ti MaTeMaTMKM AKagemii Hayk YKpaiHu
rpaHMYHMMM TeopeMamu Teopii BuMaa-
KOBMX MNpOLECiB Ta aCMMMNTOTUHHMMM
OLiHKaMM Mip Yy dyHKUiOHaIbHMX Mpo-

cTopax; CTana KaHauaatom ¢i3nKo-ma-
TeMaTUYHKMX HayK (1965), ony6nikyBana
HM3KY BiJOMMX MaTEMATMYHMX Mpaub.
Ta 6inbWw Bigoma i pobota 3i 36epe-
KEHHA nam’ATi nNpo  YKpaiHCbKMX Ma-
TEMATMKIB i MOBEpHEHHs YKpaiHi imeH
BJTAaCHMX MaTeMaTWKiB CBIiTOBOro piBHA,
30Kkpema [eopris BopoHoro, Muxaina
OcTporpaacbKkoro, Muxarna KpaBuyka,
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Mukonm YarikoBcbKoro, BikTopa bByHSIKOBCbKOrO.
CnpaBa novanaca i3 BMNOPAAKYBAHHA MOrMA
. BopoHoro (1982 poky B c. XypaBKa Ha Yep-
HiriBLMHI 6yN10 BCTAHOB/IEHO FPaHiTHMM 06eicK)
i M. Octporpaacbkoro (1985 poky B c. XOpilKu
Ha MonTaBlMHI — rpaHiTHMM 3HaK i3 Gapesbedom
yuyeHoro). Jani I'. M. Cuta npauytoBana Hag op-
raHisauieto My3eiB, CMOPYAXKEHHAM Mam’ATHMKIB,
CTBOPEHHAM (DiIbMiB, BUNYCKOM IMEHHMX MPOLLOBMX

3iHaiga CnenkaHb (1931—2008)

i mowToBMX 3HaKiB, OpraHisauicld MiXHapoaHMX
HayKOBMX KOH(epeHLin, BUAAHHAM KHMXKOK. /o
peyvi, BOHa 6Oy/sa He Ti/ibKM CriBpeJaKTOPOM LMX
KHMXOK, a M aBTOPOM apXiBHMX AOC/iKeEHb.
BoHa — aBTOp MoOHag NiBCOTHI mpaup 3 icTopii
matemMatuku. 2001 poky came TammHy Cuty
KabiHeT MiHicTpiB YKpaiHu 3aTBEpAMB CEKpeTapeM
OpraHizauiMHoro KomiteTy 3 BigsHauyeHHs 200-niT-
T Mmxarna OcTporpafcbKoro.

3iHaiga IBaHiBHa CnenkaHb Hapoamnacs
16 KBiTHA 1931 poKy B C. [lleyeHxkumui
Ha BonoroawmHi (Pocis), kyan 1930 poky
i3 3anopi3bkoi 06nacTi 6yn0  BUC/IAHO
i poauHy. 1949 poKy AiBuMHa pasom
i3 6aTbKamM MoBEpHyslaca A0 YKpaiHu —
[0 Micta Menitononb, ge B 1953 poui
3 BiA3HaKow 3aKiHuMna GisnMKo-mMaTema-
TMYHMI  baKky/IbTeT  MeniTono/IbCbKoro
negaroriyHoro iHcTuTyTy. Y 1962 poui 3i-
Halga IBaHiBHa 3axmMCTMIa AMcepTaLiio Ha 3400yTTA
CTYNeHs KaHauzaTta nefaroriyHMx Hayk 3 MeToau-
KM BMK/JIAZaHHA MaTeMaTuKM («Ky/abTypa TpuUroHo-
METPUYHUX 0BYMC/IEHb Y BOCBMMPIYHIM i cepeaHilt
WKosiax»). 1987 poKy MepLUoto Ccepes KiHOK ToZilu-

KatepuHa HOweHko (1919—2001)

Hboro Coro3y cTasnia AOKTOPOM negaroriy-
HMX HayK 3 METOAMKM HaBYaHHA maTema-
TMKM. B ocHoBy aucepTauii 6yB nokna-
JEHWM 3MicT Ti nocibHuKa <«[cmxonoro-
nefaroriyHi OCHOBM HaBYaHHA MaTema-
™Ku». 3. |. CnenkaHb — npodecop,
oJHa i3 3aCHOBHMLb YKPaiHCbKOT HayKOBOT
WKO/IM 3 Teopii Ta METOAMKM HaBYaHHA
MaTeMATUKM B CepeaHiX i BUWMX 3a-
K/lagax OCBiTM, aBTOp 6GaraTbOX Mporpam
i migpyyYHMKiB AN BMLWIOT M cepeaHboi LWKoAM. Yci
YKPAIHCbKi LUKO/M NPOTArOM AECATM POKiB npavto-
Ba/M 3a NigPyYHUKOM «Anrebpa i novaTku aHani-
3y 10—11», HanncaHmMm 3. |. CnenkaHb y cniBaBTOp-
ctei 3 M. I. LLkinem 1a O. C. [y6uHuyK.

KatepuHa JloremHiBHa HweHko (PBa-
4yoBa) HApOAMIACA B  YYMTEJIbCbKiM
poauHi (MoNoAWMI 6paT TaKoX CTaB
akagemikoM) 8 rpyaHa 1919  poky
B MicTeuky YnrmpuH (Tenep Yepkacbka
06..). 3akiHumna B 1942 poui Cepeg-
HbOa3iMCbKMM yHiBepcuTeT. 1966 poky
BOHA 3axMCTMNa [OKTOPCbKY JAucepTa-
uito 3a Temor «Jleaki nuTaHHA Teopii
airOpMTMiYHMX MOB i aBTomaTm3a-
Lia nmporpamyBaHHA», cTasia [JOKTOpom @i3nKo-
MateMaTMyHMX HayK, npodecopom KuiBCbKOro

HiHa Bip4yeHKo (Hap. 1930)

yHiBepcutety (1969), 4neHom-Kopec-
NOHAEHTOM AkazeMii HayK YKpaiHu
(1976), yneHom MixHapoaHOT AKagemil
KOMM’IOTEPHMX Hayk i cuctem (1993).
KatepuHa JloremHiBHa HOweHko — aB-
TOp nepLoi y cBiTi MOBM NporpamyBaH-
HA BWCOKOro piBHA («AJpecHOT MOBM
NpOrpamMyBaHHS»), Y4YEHUM-KIGEPHETUK,
3aC/IY’KEHUM AifY HayKM, AIMCHUM YnieH
MixkHapoaHOT akazemii Komn’toTepHMX
HayK, JslaypeaT npemii imeHi B. M. [nywkosa,
Haropo/yxeHa opAeHOM KHArnHi Onbru.

HiHa OnaHaciBHa BipyeHKO — yKpaiHCbKa
BYEHa, MaTemaTWK, AOKTOop i3nKo-ma-
TEeMaTMYHMX HayK, npodecop, akagemik-
cekpetap BiafdineHHA matematkn AH
Buwiol wKkonn YKpainu, Biue-npesmaeHT
AH BL, yneH YKpaiHCbKoro, AMepuKaH-
CbKoro, ABCTpanifcbKoro, besbrificbkoro,
EanHOyp3bKoro, JIOHAOHCbKOro Matema-
TUYHMX TOBApUCTB, ro/soBa Haykoso-
MeToAMYHOT paau BceykpaiHCbKoro ToBa-
pucTBa MONITB’A3HIB Ta penpecoBaHMX.

[onoBHOWO cnpaBoto XMUTTA HiHn Bipyeh-
KO, SIKOIO BOHa 3aMMa€eTbCA MoHag 45 po-
KiB, CTaN0 AOC/iAXKEHHS XUTTA i MaTe-
MaTMYHOT criaglmH1 Mrxarna KpaBuyka.
H. O. BipueHko — 3ac/yxeHui npa-
UiBHMK OCBiTM YKpalHM, aBTOpKa MoHaj,
500 HaykoBMX i HayKOBO-METOAUYHMX
npaup, 3oKpema 20 KHUXKOK, BMAAHMX
YKPaTHCbKO, POCIMCBKOI, aHrNiMCbKO
Ta AMNOHCbKOKW MOBamM, i, Hacamne-
pen — YKpaiHCbKa XiHKa-matematuk!



3aBOaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

3ABJAHHA A9 NIATOTOBKM 0 OLIHIOBAHHS

Teem 1. 06’em ky6a mopiBHioe 125. BHaiiziTh mIoITy mOBepXHi Kyba.
Ne 3 A 25 cm? B 100 cm? O 300 cm?
B 50 cm? I' 150 cm?

2. O6umciiTh 06’eM mipamizm, AKIO BUCOTA IipaMigm AOpPiBHIOE 5 cM,
a OCHOBOIO HipaMiay € NpAMOKYTHUK 3i cropomamu 6 cm i 8 cm.

I A 30 cMm? B 48 cm?® I 240 cwm?®

poHIiTH 5 5

OHJIAMH- B 40 cm I' 80 cm

eCTyBaH

TeCTyBatHA 3. O6umcaitTe miomy 6iuHOI HMOBEepXHiI KOHyca, AKIIO HOTO TBipHA JOPiB-
Hioe 10 cM, a BMcoTa KOHyca IOOPiBHIOE 8 cM.
A 121 cm? B 60nt cm? O 80m cm?
B 361 cm? I' 64n cm?

4. BmaiigiTe 06’€M IPaBUIBLHOI YOTHPUKYTHOI IPU3MH, JiaroHANb OiyHOI
rpafi AKoi mopiBHIOE d i yTBOPIOE KyT [ 3 IJIOIMHOIO OCHOBH.

A d?sinBcosP B d®cos®B I d?sinBcos?P
B d®sin®PBcosp I' d®sin’p
5. VcramosiTe BigmosigmicTs Mixk ¢iryporo (1-3) Ta Tizom obepTaHHSA

(A-T), yrBOopeHuM oOepTaHHAM Iliei (irypm HaBKOJO TpAMOi, 300pa-
JKeHOI IIITPUXOBOIO JiHi€0.

Dizypa
Keadpamu npamoxymui mpaneyii

1
- b b b

Tino obepmanns

SIS
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6.

10.

YcranoBiTh BiAIOBigHICTE MisK ymMOBOIO TBepasxeHH:A (1—-3) Ta iioro Bu-
cuoBKOM (A-T') Tak, 1106 yTBOpMJIOCS MpPaBUJbHE TBEPAKEHHS.

1 fdAxmoro Ko:kHe pedpo Kyda 3MEHIIUTH A ..He 3mMiHUTBHCH
BIBiui, To 00’eM KyOa... b ..3MeHIIUTLCA BABiui
2 fximo KoyKHe Pebpo OCHOBU IIPU3MU B ...3MeHIIUTHCS B YOTUPU
3MEHIIUTU BABiui (He smimioroum ii pasu
BHUCOTY), TO 00’€M IIPU3MU... I' ...ameHIIuTHCA y Bicim
3 SKIo KoKHe pedpo OCHOBU Iripami- pasiB

IU 3MEHIIIUTU BABiUi, a BUCOTY IIi-
pamigu 36inbIIuTH BABiUi, TO 00’eM
mipaminu...

3HalaiTh 06°eM Tiza 00epTaHHs, YTBOPEHOTO 00epPTaHHAM IPAMOKYTHHU-
Ka 3i cropomamu 4 ¢cM i 5 ¢cM HABKOJIO MEHIIIOI CTOPOHIM.
A 20 cm® B 60t cm® O 100w cwm?®

B 40w cwm? T 80n cm?

CTopoHa OCHOBM MIPABUMJIBHOI TPUKYTHOI IIipamizu mopiBHIOE 12 cmMm,
a Oiume peOpoO YTBOPIOE 3 ILJIOIIMHOIO OCHOBH KyT 60°. 3HAiAiTh 00’eM
mipamigu.

A 144 cm? B 723 cm? I 43243 cm?

B 3643 cm? T 1443 cm?

3HalgiTh 00’€M KOHyCA, OCHOBUM IIEpPepisoM SAKOTr0 € PiBHOCTOPOHHIM
TPUKYTHUK 3i cTOopoHOIO 12 cM.

HaBkoJio mpaBuabHOI TPUKYTHOI ITipaMigu omucaHo KyJaio. Biune pe6Gpo

mipamigu mopiBHIOE b i yTBOpIOE 3 OiUHMM pedpoM KyT O. SHANIITH
IJIOIIY TOBEPXHI KyJIi.

TeMn HaBYa/IbHMUX I'IpOEKT'iB

Kom6inarii MHOrOrpaHHUKIB i TiJ1 o0epTaHHS B reoMeTpii i1 HaBKOJIMIII-
HBOMY SKHTTi.

O6uuncienHs 00’€MiB i ILJIOIT MOBEPXOHb MHOTOTPAHHUKIB i Tism obepraH-
HA 3a AOMOMOTOIO iHTerpaJis.

IToGymoBa IepepisiB reoMeTpMUYHMUX TiJ 3a AOIOMOIOI0 KOMII IOTEPHUX
Imporpam.

3amaui 3 TpaKTUUYHUM 3MiCTOM, IIOB’sA3aHi 31 3HaXOm:KeHHAM 00’eMiB
i mIomny MOBEePXOHbL MHOTOTPAHHUKIB i Tis obepraHHA.



AOAATOK
CucteMma onopHux dakTiB Kypcy reometpii 10 Knacy
Tabruus 1

B3aeMHe posTallyBaHHA MPAMOT Ta MJIOWMHU B MpPOCTOPi

IIpama % mrommuHa

/ MaloOTh TiJIbKU OOHY CHIJIBHY TOUKY
/ (IepeTUHAIOTHCA)
oL /
/I
a
/ MaTh OiJbII HiXK OFHY CIIIJIBHY TOUKY

(TpAMa JeXKUTH Yy TJIOIIMHI)

o

a
He MaloTh CIIJIBHUX TOYOK
(mapajebHi)

o

ITapaneapHicTh IPAMOI TAa ILJIOUIMHUA
a

Ilpsama ¥ maommHA HA3WBAIOTHCA MAPAJIesb-
HUMH, AKIIO BOHM HE MAlOTh KOIHOI CIiJb-
HOI TOUKU

o

OsHnaxa Bnracmusgicmbo
a
b B
. o b
o o
Arxwo bl|la (a neXuUTh y IJIOIIUHI O ), Axwo alo, B mpoxoxurs uepes a,
mo bllo.. B meperunae o 1o b,

mo al|b.
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Tabauus 2

Po3TawyBaHHA ABOX MJIOWMH Y MpOCTOPi

I Bi maomuHN

MalOTh CIiJIBHY TOUYKY
(mepeTUHAOTHCSA O IIPAMiit)

o .
He MaloTh CIIJIbHUX TOUYOK
(nmapaJjiesibHi, TOOTO HE TIEPETUHAIOTHCS)
p
ITapanenpHiCTh IIOIIUH
O3navenns O3naka
a
Arwo allay, bllb
[Bi maomMHU Ha3WUBAIOTHCA o b (aib gexars y o
mapajieIbHUMHU, AKIIO BOHU i mepermHalOTHCH,
He IepeTUHAaThC y a; i b, nexars y fB),
mo o
5 % 1B
o
ﬁ, c »
! !
p & / /
7 7
A
Y p
Arwo Bllo iy|lo, Arxwo oflf iy Arxuo AB|CD i aflp
mo PBlly mepeTuHaE O IO a, (Aea, Cea, Bef,
vy meperunae P mo b, Depf),

mo allb mo AB=CD
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Tabauys 3

306paxkeHHa npocTopoBMX (iryp Ha NJOLWMHI

Insa 300paskeHHs IPOCTOPOBUX (iryp Ha IMJIOIMHI, K IPaBUJIO, BUKOPUCTOBY-
I0OTh IapaJjiejibHe MPOEeKTyBaHHSI.

Bubepemo noBinbHY IpAMY @, III0 HePeTUHAE IIOIINHY O . Uepes NOBIIbHY TOUKY A
3agaHol ¢irypu mpoBozumMo IpaAMYy AA;, IIo IepeTHHA€E IIOIIWHY O B Toumi A .

Touka A IPOEKTYeThCA B TOUKY A; Ha ILIOIIUHI O :
A— A
Anamoriuso B— B;, AB— A;B,
(BBl H AA1 ” a) .

1. Bigpisok mpoeKTyeThCcs ¥ BiIpisdoK, MpsAMa IPOEKTY-
€Thcs B mpAMY (a00 B TOUKY).

2. Axwo AB|CD (AB— AB,, CD—C,D,),

mo A;B;||C;D; (abo sbirarorncsa).

AM _ AM,
MB M,B,

Hacnidok. Axuwo touka M — cepenuna AB,
AB— AB,, M—>M,,

mo touka M; — cepepmHa A;B;.

4. fximo miocka ¢irypa F JeXuUTh y IJIOIKUHI, MapajeabHill IJIOIUHI IPOeKTyBaH-
HdA, TO I mpoeknis F’ Ha 1o miomuHy gopiBHioe (irypi F.

ITapanenbHi mpoekiii qedKux mIoOCKux ¢iryp*
IIpoekIiias TpuKyTHUKA —
TPUKYTHUK MOBLIBHOI (hopmMu
! -
] O 1O ITpoeknia mapasesorpama —
D T T E mapaJjiejiorpaM JOBiiIbHOI
u o oo hopmu
] . .
IIpoexkmia Tpanernii — Tpamenia
R / \\ m N /—\ IOBLIBHOI popMu
@ NG

* Ilnomwuna dirypu HemapajaeabHa HATPAMKY IPOEKTYBaHHS.

IIpoekia koma — esimc
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Tabruusa 4
MNepneHAMKYNAPHICTb MPAMOT Ta MNJIOWMHMA
O3HaueHHA OsHaka
a a
b
- 1 \X o I ¢

alo & alx Arxwo alb i alc

(b i ¢ mexxaTh y IJIOIIUHI O
alx, i mepeTmHAOTHC),

mo alo.

x — Oymb-AKa mpAMa ILIOIMUHU O, ,

3aJesKHICTh MijK IapaJieIbHICTIO TAa MEPIEeHINKYJIAPHICTIO MPAMHUX i ILJIOUIMH

Axwo allb i ala,

Arxwo of|lfp i alao,
mo bla.

mo alf.

Arxwo alo i blo, Arxwo ala i Bla,

mo allb mo ol
TeopemMa Ipo TPU MEePIEHIANKYIAPH
A AOLla, Oca A
[\ OB — mpoek1is AB [\
c Ha IUIOIIUHY O ; < |ABlc
c
0 ¢ — mpsMa Ha ILJI0- 0
a B muHi oo, OBLlc o B
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Taobruusa 5

Kyt MiXX npsmoto i naowmHolo

A / Oco0auBi BUIagKu

BO — mpoeknia AB

Ha miaomuny o, AO Lo ; alla
. S| Llayo)=0° lale | Lla;o)=90°
£ ABO — KyT Mix a4 JIeKUTE B O ( ) alo ( )
npamoo AB i IJIOIIUHOIO O
Tabauus 6

[BorpaHHMM KyT

ABorpanHuii kyr — (Qirypa, yrBopeHa gBoma
niBmnomuuamu o i B i cuispHOIO IpsiMoIO C,
10 o0MesKye iX.

p Ilismmomuuu o i f — rpaui gBOrpaHHOrO
KyTa, a mpaMa ¢ — pedpo ABOTPAHHOTO KyTa

JIiHiifHMI KyT JBOTPAHHOTO KyTa
L AMB — gnimitinusi kyt (yLlc, Y mepe-
- TUHAaEe O 10 mpomeHio MA, y meperuHae f3
’ Arxwo ¢ — nimitiaunit KyT,

mo 0°<@<180°

IIpakTuuHi cmoco6u MOOYXOBHU JIiHIHHOrO KyTa

SO Lun. ABC, OM 1L BC.

ﬂ. Toni SM 1 BC
A ‘ & (3a TeopemMoOI0O PO TPHU
A

TMePUeHIUKYJIAPH),
/ZSMO — niHifiEuU#N
KYT ABOIDAHHOTO

Mec, KyTa mIpu

MA 1c (y rpani o) pebpi BC

MB1lc (y rpaui B).

£LAMB — niHilHU#I C
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3akxinyenHa maba. 6

Kyt mixk mromuHaM#u

Kyr wmixx naoommmamMum —
a HaliMmenmui#i ¥ i3 gBOrpaH-
B HUX KYTiB, YTBOPEHUX Bif-
c TMOBiTHUMY HiBIJIOTITUHAMH.
+
L /,/’ Arwo mmomuan o i B

5555 << b [IePETHHAIOTHCSA
/ o ImpAMilt ¢ i uepes
TOUKY A Ha IIii

<<<<< 1 OpaMiii y 3aJaHux

\
IJIOIUHAX olIB
IIPOBEIEHO MPAMI o L(OL; B)= 0°

alc, blec, o=
mo £ (o;B)=2(a;b)

0°< 2 (0;8)<90°

SKI0 B pe3yabTaTi mepeTuHy ILJIOIIUH yei yTBopeHi KyTu piBHI (yei KyTu nmpsami),
TO 3a KYT Mi’K ILJIOIIIHAMY IPUHNMAaIOTh Oy Ab-AKUI i3 HUX.

Tabruuys 7

MNepneHaMKyNAPHICTb NAOWMH

O3zHaueHHI

IBi mIomuuu, 1110 MePeTUHAITHCSA, HA3UBAIOTHCSA MePIeHTUKYIAPHUMH,
AKINO KYT MiK HuUMU mopiBHioe 90°

3micT

4 o, meperuHae P mo mpawmiii c,
Ylec,

olB|e | v nepermmae o no mpawmiit a, | € | £(0sB)=90°

' Y meperunHae B mo mpamii b,
W ann

OszHnaka BaacTusicts

Arxwo blo i B mpoxoautsb
yepes b,

mo BLo

Arxwo BLlo, B
IepeTuHae O 10 a
ibla
(b nexurs y B),

‘ y

mo bla
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Tabruusa 8
BiacTtaHb Big TOYKM A0 NAOWMHMU (p — BiacCTaHb*)
OsunaueHHA IIpakTuni MpuiioMH MOOYIOBM BiICTaHI Bil TOYKH IO IJIOUIUHUA
SO Lo IIpoBosuMo uepes Touky K
TIpoBoOXEMO IIpoBogumo KM || SO . niomuHy BLo
. (P meperunae o mo AB).
KMloa (Meo). Toni KM Lo..
ITpoBogumo KM | AB.
K 5 K
[ I [ Tomi KM Lo..
’ L
o
o a
A
KM =p(K;0) KM =p(K;0) l
* TlosHadeHHd BifcTaHi Misx Toukoi0 A i miomuHo© O (Ta MisK iHIINT- B
mu irypamu) y BUTJIAIL p(A; oc) He € 3araJbHOIIPUHHATUM, aje iH- KM = ( K: OL)
KOJI1 M KOPUCTyBaTUMEMOCA HUM [JIsd CKOPOUEHHA 3aInciB. - p ’
Bincranb (p) Bincrans (p)
MiK mapajeJIbHUMHU MPAMUAMHA i ILJIOM[MHOO MiK mapajeJbHUMHU ILIOIM[MHAMMK
a
o
allo., Aca Bllow, BeP
p(a;0)=p(4; 1) p(B; o)=p(B; 1)

Bincrans (p) MiK MHMOOiKHMMH IPAMUMU

BigcranHio MiK MUMOOGIKHUMY MPAMUMU HA3UBAETHCS
a IOBJKUHA 1X CIIJIBHOIO HepHeHAUKYyJIApa.

IIpsami a i b — mMumobixkHI.
b ABla, AB1b
B p(a;b)=AB
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3arxinyenna maba. 8

IIpuitomu o6UKCIeHHA BigcTaHi (p) Misk MUMOOI®KHUMH NMPAMHMU

ITpoBosguMmo uepesd nipsami a i b ' IIpoBogumo miomuay o la
napanenbHi mwiromumEu o ||f. i mpoekTyemo mpsmi a i b

IIpoBoguMmo uepes mpamy b
POBOA p pAMY Ha I[f0 ILIOIUHY:

wiomuuy Blla .

T -

a—>A, bob

e a;b)=p(A; b
p(a;b)=p(osP) p(a;b)=p(4;01)

Tabauus 9

FeoMeTpuyHi Micua To4ok (FMT)

WA OsHayeHHA. F@OMeTPUYHMM MiCLueM TOYOK MJIOWMHKU (NpoCTopy)
HAa3MBAETHCA (pirypa, mo CKIATAETHCA 3 YCiX TOUOK TIJIOUIUHH
(mpocTopy), IKi MalOTh IEeBHY BJACTUBICTb.

1. Akxwo ToukaM e F ,
®irypa F — I'MT,
110 MaloTh 3aJaHy g

BIACTHUBICTE 2. Axwo Touka M Mae 3aJjaHy BJIACTUBICTb,

mo MeF

mo M Mae 3aJaHy BJIaCTUBICTB.

Ha nioomuni Y mpocropi

1. ’'MT, posmawosarnux Ha 3adaHiii gidcmani R 8i0 mouku O (pis-
HogidOaneni 6i0 3a0ano0i MOUKU )

®irypa F — komo 3 nieaTpom O ®dirypa F — coepa i3 mearpom O
i pagiycom R i pagiycom R
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3akinyenna maba. 9

2. I'MT, pignogiddanenux 6id kinuie 3adanozo 8idpizka AB

dirypa F — cepeguHHUN NepPHeHAUKYIAP
mo Bimpisxa AB.

3. I’'MT, pienosiddanrenux 6i0 060x npAmMux,

wio nepemuHarOmbvca

® m
®

®dirypa F — OicekTpucu BCiX KyTiB, yTBO-
pEeHUX y pe3yJabTaTi NepeTUuHY 3aJaHuX
IPAMUX

A
-4fﬁ--m>-
K B

dirypa F — njomiuHa O, IO IPOXOIUTH
yepes cepenuHy Bimpiska AB i mepmengu-
KyJsIpHa OO HOoTo.

3. I'MT, pienogiddasenux 6i0 080x NAOWUH,

w0 nepemuHarOmMmbvbci

= @

dirypa F — OGiceKkTopHi muomuuam (IJI0-
IIUHYA, 0 OiJATH ABOTPAHHI KYTH HaBIILJI
i mpoxomATh uepe3 pedpPO ABOTPAHHUX K-
TiB) yciX JIBOrpaHHHX KYTiB, YTBOPEHUX
Yy pe3yJabTaTi mepeTHuHY 3aJaHUX TJIOIUH

4. I'MT, pienogiddanenux 6i0 6epulurn MPUKYMHUKA

B

A \
c
dirypa F — IeHTP OONMCAHOTO HABKOJO

TPUKYTHUKA KOJIA.
F=0

m

(F) ¢

dirypa F — mpama, IM0 IepHeHIuKYyadp-
Ha OO0 IJIONIMHU TPUKYTHUKA i TPOXOAUTH
yepe3 IIEHTP KO0Jia, OIIMCAHOTO HAaBKOJO
TPUKYTHUKA




Bignosigi oo Bnpas

BIAMOBIAI O BIPAB

§ 1

1.1. 1) Hi; 2) =mi; 3) =i; 4) =HI.

1.2, 20°<7y<140°. 1.5. 90° 1.8. 90°.

1.9. 60°. 1.10. 45°. 1.11. 90°. 1.12. %

§ 2

2.2. TpukyTrHa mipamina. 4; 6. 2.3. 1) 10;
2) 6. 2.4. n(n-3). 2.6. 7,5 cm. 2.7. 45°.
2.8. 4,5 cm. 2.9. 2a; aV5; a®\3; 24

2.10.12cm. 2.11. 22 cm. 2.12. 4 m. 2.13. Q2

s

2

2.14. 1) 2) a%J2. 2.15. 2 wm.

2.16. 4 m. 2.17. 1) 150(2¥2 +7) ®s. on.;

2) 7553 kB. ox.; 3) 45, 135°. 2.18. 45 cm2.

2.19. 2aJQ@ (V2 +1). 2.20. 1) 3ab+ .

2) 4ab+2a?; 3) 6ab+3a+/3.

a® - 2hn* azx/g
4

) 2.22. 1) 45°; 2)

2.21. arccos

2
3) % 2.23. 8042 cm?. 2.24. PeGpa ocHo-

Bu: 25 M, 25 M, 30 m; Giume pebpo: 24 M.

V3

2.25. 75 cm?; 15(5+T) cm?. 2.26. 2016 cm?.

2.27. 90°. 2.28. 45°.

§3

3.2. 200 am2. 3.3. 1) 3; 2) 15; 3) 11.
3.4. 1) 160 cm?; 2) 208 cm?; 3) 460 cm?.
3.5. 12 ™% 3.6. 5J3 cm. 3.7. 188 w2

3.8. 2y M2 +2Qh?% .3.9.16 cm2. 3.11. 288 cm?.

3.12. 1) 4absinB; 2) 2absin%;

3) a\/sin2|3—cos2[3tg2%. 3.13. 13 M, 9 M.
3.14. 2.3.15. 8 cm, 10 em. 3.17. 1) 44/3 xB. ox.;
2) 5v3 xB. om. 3.18. 432 cm2. 3.19. ay/2, 2a.

3.20. 5 cm, 7 cm. 3.21. 960 cm?®. 3.22. 30°.

3.23. arctg%. 3.24. a\J212 —a?, al/2.3.25.183.

3.26. 20 KB. ox. 3.28. arccosy/sin?o+sin?p.

b2 2_ 2 2+ 2_b2
3'29. x:\/u, y:\/L,

2 2
2 2 2
z=1/$. 3.31. 1) 118 kB. on.;
2) 60 xB. of.
§ 4

4.3. 8v21 cm2 4.4. 144 xB. of.
4.5. QJ2. 4.6. 1) 240 cm?; 2) 1603 cm?.
4.7. 3 cm. 4.8. 1) 20042 cm?; 2) 1005 cm?;

3) 100+/2 cm?. 4.9. 1647 cm?. 4.10. 580 cm?.
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4.11. 6JQ%-S?. 4.12. 1) a®J6; 2) 342

2
4.13. 243 oM. 4.14, 4"9\5, 60°.
2
4.15. # em2. 4.16. 1) 3023 ; 2) 2 ;/E.
2
4.17. = V3 abo (3a—H\/§ctg(p)H.
4cos@ 3sin@
2
PRTIC CRTS vz, 420, V18
2 13
4.20. 154\/5 . 4.22. MoxHa BimKJacTu Ha pedpax

3

DD, i BB, Bignosinno Binpisku DX = BY =22 cm
i CHOJMyYUTU IIOCJiOBHO TOUKU HA KOMKHIN

rpaHi — OJep:KUMO JiHiI0 PO3IUIY.

§5

2
5.1. 60. 5.2. 9 em. 5.3. 1) 1/bz—%;
2 2
2) bz—“?; 3) Vb2 -a?. 5.4. 1) 4/H2+(;—2;

2 2
2) \/H2+“—; 3) \/H2+3L.
4 4

a’\3

2
a

3
+22 H2+ L

5.5. 1)

4 2 12”7
2 2 2
2) a2+2a,/H2+aT; 3) 3“2\/5 +3a,/H2+%.

5.6. 2r(\/§r+\/3a2—r2 ) 5.7. 1,8 M, 4 M.
a*\15

4

5.8. 288 cm?. 5.9. . 5.10. 2883 cm?.

5.11. a2J7. 5.12. 60°. 5.13. arccos%

5.14. 20 cm, 2400 cm?. 5.15. 12 cMm, 8 cm

2
abo 16 cm, 6 cm. 5.16. \/5 cMm. 5.17. 3%.

5.18. arctg(v2tga). 5.19. arctg(2tgo).
5.20. 8 cm. 5.21. 1) arccos(tg%);

2) 180°— arccos(tgz %);

3) 180°— arccos(tg2 %); 4) arccos(l - Ztg2 %);

5) a~/coso . 6) a~/coso . 7) a~/coso .
oo o’ o ’
2sin— 2cos— cos—
2 2 2
8) arcsin(2tgg\/cosa); 9) arcsin COS(;X ;
2 COsS—
10) m; 11) arccos(l—Ztgzg);
o 2
2cos—
2
a\/cosoc a\/cosoc a\/E a~/cos oL
12) , , ; 13) ’
. A o 2 .o
2sin— cos— 2sin—
2 2 2
a~/cosol a\/E . a+/2coso 522 aH
Cosg 4 J9cosa +1 a+H
2
5.23. 2% 54 450 5.28. — 2"
2+tga 43h* +a°

a®\3 11av3a2 + ? 25Q
16

5.29. ——.5.30. ——. 5.31.
3 18

5.32. %. 5.33.6; 33 .5.34. 4h%cosasin?o..

5.35. arccos—s.

§ 6
6.1. 12 cm. 6.2. 12. 6.3. %th.
6.4, 9°8O o5 Q46 448 ow.
2sina cosQ
6.8. 351\2/5 6.9. arcctg(cosatg%).
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6.10.1) 2,4; 2) 12;’/5;3) 3; 4) 10 326 KB. OJI.
6.11.3.6.12. 2J/3 cm. 6.13. 4\?{5 a60 14f,

a60 g abo 443. 6.14. 213, +/26.
243

6.15. 12 em. 6.16. —=. 6.17. 13 ow.

6.18. 540 cm2.  6.19. arctg(%tga),

arctg(%tga), arctg(%tga). 6.20. 1 a6o

J2, a6o 2, abo 242, 6.21. bcos%tgﬁ abo

bsinatgh. 6.22. V5 623 — %

4 ctgo+ctgp

6.24. Lbsinotgp aco LSNP 45 4
2 .o
1+2sin—

6.26. 6. 6.27. 1. 6.28. 0,96a.

6.29. arctg( \/g ); arctg( \/g );
2sina sino
( J3 ) 64(3+2v3)
arctg

; 90°. 6.30. T KB. O.

av5
2

sina

55 9
6.31. 9—. 6.32. 1) a? 2 ctgo.
238 ) ) g

a3

6.33. a3 . 6.34. 1,5a. 6.35. a/3 a6o .

6.36. 90°; 90°; 90°; arctgﬂ; arctgé;
20 12
arctg4 34 . 6.37. av13; av13; 4a; 4a;

15

a19; aJ19. 6.38. 180°. 6.39. 1) %tgoc;

). 6.40.4/37;/85;+/85;

tgo-tgf

2)arctg| ———="

\/tg2oc+tg2[3
J229. 6.41. 1,5a%. 6.42. 8(3+343 +16) cm?.
6.43. 17 cm; 28 cm. 6.44. 8H?2.

2
6.45. M. 6.46. 40 M2,

§7

7.1. 16 cm. 7.2. 18 cm. 7.3. 48 cwm.
7.4. 125 cm2. 7.5. 1,92 nm2. 7.6. 10; n(n-3).
7.7.1) 242 o, 6 o, T o 2) —— e,
J3

2 cM, J? cMm; 3) 4 cwm, 2\/§ cM, V15 cmMm.
8 8

7.8. 108 cm?. 7.10. 565 cm?, 885 em?,

7.11. 9 cem. 7.12. 1 mm. 7.13. 4 gom2.

2 2

7.14. 1) 1/cz—(""b) ) 1/cz—(""b) :
3 2

3) e2-(a-b)?. 7.15. 2 cm, 10 cm.

8 7.7, 2193 +672 o

7.16. arccos4
7.18. 60°. 7.19. 54 cm2 7.20. 2352 cm2.
7.21. V2. 7.22. 12 om, 62 cm, 51 cm
9 9 7
7.23. a—b. 7.24. 2 cm. 7.25. 56 cm, 24 cM.
7.26. 6 cm. 7.27. 2042 xB. om. 7.28. 24 M2,

30°. 7.29. 14 cm2. 7.30. 243 cwm.

§8

8.1. 1) Hi; 2) ui. 8.2. 1) Tak; 2) rak.
8.4. Hi. 8.6. 1) 9; 2) 15; 3) 15. 8.8. 2a%3.
8.9. 96 cm2. 8.10. 10 cm. 8.11. Taxk.

8.13. n—arccosé. 8.14. a\/g. 8.15. Terpa-

enp iz pebpom 1 cwm.
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§9

9.2. 1) Hi; 2) ui; 3) rak; 4) Tak. 9.6. I'eo-
METPUYHUM TiJIOM — Hi, IIPOCTOPOBOIO 0bJac-

TIO — TakK.

§ 10

10.1. 1) Tak; 2) Tak; 3) Tak. 10.2. 1) 5 m;

2) 12r ™% 3) 20m w2 10.3. O.

V3

10.4. ?. 10.5.86 ew?. 10.6. = = 10.7. 1) 24 ca

2) 1243 cm; 3) 4321 cm?. 10.8. 403 cm?.

10.9. @v2. 10.10. =S. 10.11. 3, —
T
10.12. 18 cm, 6 cm. 10.13. 4Qctgo.

dCOS(p

10.14. 1) sm(pCOS(p, 2) —arctg(Zn)

10.15. 2) 2 10.16. 10 M. 10.17. 2?.
a

10.18. 2arctgi. 10.19. cos@. 10.20. 3 mm.
T

10.21. arctg0,5. 10.22. 1) 1503 xs. ox.,
om.; 2) 200\/5 KB. Of.,

100(1+2V2) xB. om; 3) 300 xB. on,

187,53 xs.
75(v3 +4) B. om 10.23. 1024 xB. of.
10.24. 121(3+5v2) ®B. ox. 10.25. 1007 kB. 0.

10.26. 45°. 10. 27. 2 O0aHKU.

s 11

11.1. 1) 5 m; 2) 151 ™% 3) 24w w2,
11.2.5.11.3.12. 11.4.1)17; 2) 1367 xB. ox.;

3) 200% xB. ox. 11.5. tR2VJ2. 11.6. 2R%sina.

il

11.8. Tak. 11.9. 3. 11.10. ——

11.11. 0,75. 11.12. 500 xB. ogz.

11.13. B2 [1_tg?atg?e. 11.14. 3 o

cos @

11.15. 5 m. 11.16. R-r. 11.17. a, Z2a.

11.18. 30 zm%. 11.19. 9 om2.

11.20. %(\/Eh/ﬁ)z. 11.21. 64n(1+3v2) em2.

2
11.23. 12n om®. 11.24, @ (1tcosp)
2cosB(1+cosar)
11.25. ﬂ. 11.26. M. 11.27. Bu-
H+RyJ2 H+RJ3

CTAQYUTh.

§ 12

12.1. 6. 12.2. 8m. 12.3. 13. 12.4. 7 gwm.

12.5. 6 cm. 12.6. 2413 gm. 12.7. 13.

2n\/_

12.8. .12.9.6,5.12.10. 2,5. 12.11. 1—

12.12. 16007 am2. 12.13.3:4.12.14. 8; 24/34.

12.15. 1 a6o 7. 12.16. 5. 12.17. 0,25nR>.

2
12.18. 12 cm. 12.19. 5 cm. 12.20. 2.

12.21. 8 em. 12.22. \Jr2+r2 . 12.23. 401 g

12.24. 12 cm. 12.25. 4 cemi b em. 12.26. 2 cm.

12.27. 6000t xm. 12.28. 250w kM.
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13.1. 1) —; 2) ; 5

13.2. 16 cm. 13.3. 13.4. 6,5.

243
13.5. 18r2J3. 13.6. 1) 24R? 2) 12R%3;
3) 24R%\/3. 13.7. 1536 5. ox. 13.8. 144 cv?.
13.9. 4/3 cm. 13.10. 576 cm2. 13.11. 6/13 cm;

413 cm. 13.12. 4(25+4434 +3V41) cmz.

13.14.

=

.13.15. 4R2. 13.16. rzctgzgtga.

2
1317 — ™ 13.48. JrR.
sino(1-sina) \/_
a, o a\/g o av3
13.19.1) —tg—; 2 tg—; 3
) Rt T ey T

o
tg—.
g2

a, o, B
13.20. —tg—tg—.
2 g2 g2

13.22. %\/a2+b2+cz .13.23. %\/a2+b2+c2 .
13.24. %\/a2+b2+cz. 13.25. 30°.
av2

13.26. 180°—arccosi. 13.27. lR. 13.28. .
15 2 4

13.21.  2Rsin?a.

13.29. /2 —1. 13.30. 30° a60 60°. 13.31. 7&.

av15
P

13.32. % 13.33.

§ 14

14.2. 7 xy06. om. 14.3. 76 Ky6. ogm.
14.4. 52 ky06. ox. 14.5. 1) 131,25t Ky06. oxn.;

2) 841 ky6. ox. 14.6. 1:1. 14.7. 243 cn®.

14.8. 240 cm®. 14.9. 180 cm?. 14.10. 1) 36iab-
muThbcsa B 2 pasu; 2) 30iapmuThea B 4 pasu;
3) sOimbmmmThea y 8 pasis. 14.11. 12 cwm.
14.12. 1 : 3. 14.13. 1) 8:1; 2) 27:1; 3) n®:1.

14.14. d®sinosinfycos? o.—sin®p .

14.15. 1120 cm?.

azb\/g .

14.16. 1) ;

4
3a2b\/§
—y

2) a’; 3) 14.17.  ma®.

14.18. ina%osz(psin(p. 14.19. E Hpyra.
a

nd®

14.20. 2. 14.23. 5 -
4 cosPBsin” Pcos” o

14.24. 100m cm®. 14.25. 275(13. 14.26. 4 : 1.

Q?
14.27. —sinPcosf. 14.28.
a

d?sinBcos?Bsina
. g0 '
4sin?—

14.29. 4500 cm3. 14.30. 288 cm?.

3
14.31, T8O 1,3, TS 433, Q@

343 sina 4«/tg0c'
) 3
14.34. 25in2% 1435, ™ sinacosia.
2% n

a?’sinocsing o
14.36. _—2,/cos2——sin2(p.
sin¢@ 2
3
14.37. -2 ‘/3—12sin29.
B 2

8sin -
2

2?/Vs;ing
1438, — X2 1439, 216J2 cm®.
?/3—1251n2%

8R3tgal
2+tg2oa2+tgla
14.42. 112 cm®. 14.43. 20 cm®.

14.40.

. 14.41. %a3 sin20tgp.
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33

14.44. X2 H(4R?-H?).
16

4.45. 160m cm3.

14.46. 5 cm. 14.47. [Ipyruii. 14.48. Husbry.

§ 15

15.1. 240 cm®.

15.2. 80 cm™?.

15.3. 4 m3. 15.4. Tax. 15.5. é 15.6. %abh.

2 2
15.7. £ ff.ﬁ.s. d

3
15.10. i
12

15.13. 3meHIIUTLCA Yy N pasis.

V2

a’\2
16

15.14. é Ky0. oxm. 15.15.

34,
4
a*\2

2
48

15.16. 15.17.

48

15.18.

. 15.20. 128 ky6. ox.

15.21.

mutbcsi B 4 pasu. 15.22.

£ Ky6. ox. 15.11. 7 cm. 15.12. e

6h .15.9. 14443 xy6. op.

Ky0. of.

a’\2

1) 36iabimuThesa B 3 pasu; 2) 30i7ab-

30iapIInTHCA

B 2 pasu. 15.23. 120m cm3. 15.24. 1 : 7.

3
Ta

15.25. 72n cm3. 15.26. 9t cm®. 15.27.

na’h

15.28. Hi. 15.29. 26251 xy6. ox. 15.30.

2
15.31. Mt

15.34.

T

15.32. 2. 15.33. 10% M3,

2325 wm®. 15.35. %(a3—b3) Ky6. OfI.

15.36. E(R3—r3) ky6. om. 15.37. 2 e
'

15.38. ;—Z Ky6. om. 15.39. 63m Ky6. ofm.
15.40. 443 . 15.41. 2,52 nm®.

15.42.

2 .
O fooet & _cont. 15.43. 6 o'

COS—
2
15.44. 48 cm®. 15.45. gH?’(tgg%—l).

15.46. Qﬁ.
12

288./3. 15.50. 72. 15.51. 153,6.

J2

15.52. 24m cm?®. 15.53. 3

15.47. 3. 15.48. 1,75 cwm.
15.49.

nR3. 15.54. 1:2.

3 . 3 3
15.55, T QXSIMO g5 50 T (50g20 1),
3sinacos’ o 3
15.57. 8J3 15.58. 1) é(a3—b3)tgoc;
3r 6
v, W, 1w

1.3 .3
2) —la®-b")tgo.. 15.59. —; ; .
) 24( ) g 27 27 27

15.60. 289% cem®. 15.61. 72 cm®. 15.62. 8,2 1.

15.63. =640 Bigep.

§ 16

16.1. 200m

2) 125. 16.4. 4. 16.5. 1013{4i CM.
T

40007

cm®. 16.2. 8.

16.3. 1) 2T;

cms.

na’\/6
P
a6

27

16.6. 103/9 cm. 16.7. 167. 16.8.

16.9. 4 ky6. ox. 16.10. 33%%. 16.11.

16.12. 24

Ky6. om. 16.13.

7 3136w

16.14. . 16.15. 288m cwm?,

16.16. gnRS(l—cos%). 16.17. 112500 c®.

38
Tn cm?® abo

na®(15-8v2)

a
— - 16.20. —=.

12 3o

434m

16.18. cmB.

16.19.




Bignosigi oo Bnpas

3
16.21. %n(ﬁ—\@) . 16.22. %nl?’ cos octg3%.

16.23. 4,5n. 16.24. 9. 16.25. 6,75.

16.26. %\/5 o3, 16.27. 45. 16.28. 2,25.

16.29. — 3% o

3 16.30. 36m cmd.
3sin® 2

A

16.31. 9721 cm®. 16.32. .16.33. 3528m cm?’.

6cos’ d
2

5

16.34. —ntR®. 16.35. _500m
12

3sin®2

4ma®/3 4o 2400-343n
27cos3oc. o 1477w

cm®. 16.36. Y 4 pa-

su. 16.39.

§ 17

17.1.36 cm2. 17.2. 36inpmuTthes: 1) y 4 pa-
su; 2) y 9 pasis; 3) y n? pasiB. 17.3. Ilpu-
6amsuao B 13, 8 pasu. 17.4. 400m cm2.
17.5. 1447 w2, 17.6. 2 : 3. 17.7. midm :nin.
17.8. ¥m? :3fn? . 17.9. 3 pasm. 17.10. 87 .
17.12. BigmomeHHsa mioni 2:3, BiJHOIIEHHS
o6’emis 2:3. 17.15. 42251 am>. 17.16. %nlz.
17.17. 2nR(R-b). 17.18. SIKI0 OCHOBH KY-
JILOBOTO

miapy  poaTaloBaHi 1o pis-

Hi OOKu Bix meHTpa KyJIi, TO

2TCR(\/R2 —r12 +\/R2—r22 ); SIKIIO OCHOBU KY-

JBOBOTO IIapy PO3TAIIIOBAHI IO OOWH OiK Bin

ImeHTpa KyJai, To 21tR(\/R2 —r22 —\/Rz—rl2 )

17.19. %nRz, %nRz, 2nR2. 17.20.

NS

2 4
17.21, TR A-180) g o0 T 12 93, 600,
+tga h?
2
17.24. 324. 17.25. 2. 17.26. —=_,
sin“ o

§a3 sinocos? o 17.27. 120. 17.28. 84. 17.29. 2.
4\/§h2 sin%
A/ COSO )

4Rr
(R+1)%’

17.30.0,5. 17.31. 1,5 cm. 17.32.

17.33. 72. 17.34. —4R?sindo. 17.35.

17.36. 36m cm?. 17.37. 4. 17.38. 3Pr.

17.39. %naz. 17.40. 21167 cm>.

TI:él2 coso

2cos? (n_a)
4 2

17.43. 256n cm?. 17.44. 36 cm?®, 36w cm?.

17.41. 256w cm?. 17.42.

17.45. 36m cm?, 36w cm2. 17.46. %n}ﬁ,
ZnR2. 17.47. 7201 cm?. 17.48. 1) 181 mm?,

T 2
2) 432n w2 17.49. ?(H2+r2),

2nar?

2 2\3 .
(H +r ) 17.50. 4:3. 17.51.
a+r

6H3

17.52. 1) ?, 2) 2na?, 3) %. 17.54. 1447 cm?.

Vrasziexa. VYcepenuHi KoHyca poamilie-

HUU KYyJbOBUM CEerMeHT i3 BHCOTOIO 7,2 CM.

4Qtg%¢

17.55. 7. 17.56. ithgOﬂ.

n(z + tgch)

8m 47ma®

17.57. ——=. 17.58. ———.
sin“ 2B

3(2+43)

2
w cm3. 17.60. 4&

i (3]

17.61. =37,7 kr, 14 GaHOK.

17.59.



NPEAMETHUMN MOKAXYMK

A

Amnopema 3pisanoi mipamigm 73
— — mpaBUJBHOI mipamigm 48

b

Biuna moepxua 16
— — gpisanoro Komyca 107
— — Komyca 105
— — Kyba 26
— — mipamigu 45
— — mpaBuUJBHOI mipamigm 46
— — mpusmu 14
— — mpsaMoro mapaJieseninena 126
— — mpamoi mpusmMu 15
— — OpPAMOKYTHOTO mapaJjejerinena 26
— — nuiairgpa 96
Biuni rpani nipamigm 45
— — gpisanoi mipamigm 72
— — mpaBuUJbHOI mipamigm 46
— — mpusmu 14
— — mpamoi mpusmMu 15
Biuni pebpa mipamigu 45
— — gpisamoi mipamigu 72
— — mpusmu 14

B

Benuke koso 121
Benaukuii xpyr 117
Bepmuua xkonyca 105
— MHororpanuuka 16
— mipamigu 45
— TpUrpasHoro Kyra 7
Bepminau kyba 26
Bice xomyca 105
— mOpaBWJIbHOI 3pisaHoi mipamigm 73
— mpaBuUJbHOI Imipamigu 48
— muriaapa 98
Bucora spisanoro xomyca 105
— 3pisaHoi mipamigu 73
— konyca 105
— KYJIbOBOTO Iosica 168
— KyJb0oBOTO cermenTta 167
— mipamigu 46
— npusmu 14

— uwaiaapa 96
BunactuBocTi moTmuHOI mpaMOi W MOJIOMIMHU
o Kyui (cepu) 118
— Komuyca 105
— gpisanoro xKoumyca 107
— Kyb6a 26
— KyJi, Buucanoi B mpusmy 133
— KyJi, onucaHoi HaBKoJO mmpuamMu 129
— mnapaJiesieminena 26
— oI miaockux ¢iryp 147
— mpaBWJIbHOI mipamigu 46
— npusmu 14
— mpamoi npusmu 15
— OPAMOKYTHOTO mHapaJieyemninena 26
— 00’emy 146
— TPUTrPAHHOTO KyTa 7
— uwiaiaapa 96
Buyrpimuaa Touka ¢irypu 85

r

Texcaenp 80
T'eomeTrpuune Tio 86
I'pannuna Touka ¢irypu 86
I'panunsg Kyba 84
— Tijma 87
— KyJi 86
I'pani nBorpanHOTO KyTa 7
— Kyb6a 26
— mapaJieseminena 26
— OPAMOKYTHOTO mHapaJiejemninena 26
— TPUTPAHHOTO KyTa 8
I'parb mHoOrorpanuuka 16

i

IBorpanHi KyTu TPUTPAHHOTO KyTa 8
Hiaromasi mapaJeneninega 26

— OpAMOKYTHOTO mapaJiesemninena 26
HiaromaJub 3pisanoi mipamigu 73

— Ky0Oa 26

— npusmu 14
HiaromasbHuii nmepepis mipamigu 49

— — mpusmu 19

— — upamoi npuamu 19
Hiamerp rkyai 119
HiamerpanbHa mormuHa 121
HiamMeTpaabHO IPOTHJIEKHI TOUuKM Kyji 119
Honexaenp 80




MpeaMETHWI MOKaXK4MK

Horuk aBox cdep 119 Ky6 26
Hotuuna mo Kyuai (chepu) 118 —, TpaHi 26
— momuHa a0 Kouyca 106 —, niaronaab 29
— — — kyJui 118 Kyna 117
— — — cdepu 118 —, BIIICaHa B KoHyc 138
— — — mumaingpa 97 —, — — MHoOrorpaHHuk 132
—, — — mipamigyl131
E —, — — mpusamy 129
Eitnepa Teopema 17 —, — — umiagp 138
—, miametp 119
3 —, OoImcaHa HaBKOJIO MHOTOrpaHHukKa 132

—, — — mipamigu 130

Sp’AsHa Qirypa 85 —, — — mpaBuJbHOI mipamigu 130

3oBHIimIHI Touku Qirypu 86

3pisana mipamima 72 ’ npusmu 129
. . —, — — OPAMOKYTHOTO
— —, Oiumi rpami 72 .
. napaJseseminena 136
— —, G6iuni pebpa 72 .
—, panmiyc 117
— —, Bucora 72
. —, meuTp 117
— —, miaroHaJyb 73
KyaboBa moBepxua 119
— —, OCHOBU 72

KyawnoBe Kinmbie 169

KyavoBuii map 170
— —, Bucora 170
— —, ocHoBa 170
— cermeuT 169

3pisanuit konyc 106
— —, b6iuna mosepxua 107
— —, Bucora 107
— —, ocboBui mepepisz 107

» TBipHi 107 — —, Bucora 169
I — —, ocHoBa 169
— cexTop 170
IzonwoBani Toukm Qirypum 86 KyT gBOrpaHHuUii 6
Ixocaenp 80 — MHOrOrpanHuii 9
— — mpamui 7
K — TpurpamHui 7
Kasanbepi mpunmun 156
Konyc 105 N
—, Bepmuna 105 Jlimifinu#t KyT gBOTpamHOTO KyTa 6
—, Bucora 105 — — — —, cmocobu mobynoBu 6
—, Bicp 105 Jlinitini posmipu (BuMipm) IpAMOKYTHOTO
—, BOucaHuu y mipamigy 110 napaJseJserinena 28
— KpyroBuii 105
—, OmHMCcaHWi HaBKoJO mipamizm 110 M
—, ocHoBa 105 Metopn caigiB 35
—, ochoBUi mepepis 105 Muororpansuk 15
—, TBipHa 105 —, BepmruHa 16
— gpizauuit 106 —, BOUCaHUU y KyJaio 132
— —, Bucora 107 —, TpaHb 16
— —, ocuoBu 107 — omyrJauii 15
— —, ocboBuii mepepiz 107 —, OMMMCAHWU HABKOJIO KyJi 132
— —, TBipHa 107 — npaBuiabHU 80
— npamuit 105 —, pebpo 16

— — xpyrosuit 105 —, posroptka 16
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H

HeobOmesxena girypa 86
Heonykna girypa 85

146

Kouyca 156

3pisamoro Komyca 156

3pizanoi mipamigu 156

Kyai 168

KYyJbOBOTO cermMeHTa 168
KyJIbOBOTO ceKkTopa 168

mipamigu 156

MOXMUJIOro IuIiHgpa 157

noxujoi nmpuamu 156

OPAMOro Kpyrosoro muaingpa 146
npsaMmoro muiaingpa 148
OPAMOKYTHOTO mapaJiesemninena 146

06’emu moxioHMx Tia 160

Oxraenp 80

Onykia dirypa 84

OcnoBuii mepepis 3pisanoro xomyca 107

— xomyca 105
— muiaiaapa 96

OcnoBa konyca 105

KyJaboBOTO cermenTa 169
mipamigm 45

OcHOBU KyJBOBOro mosca 170

n

3pizaHoro Kouyca 105
3pisamoi mipamigm 73
npusmu 14

muiainapa 96

ITapaneneninen 26
—, rpami 27
—, nmiaromami 27

OpAMOKYTHUIT 26

ITepepis xomyca 105

— ocboBuii 105

Kymi 117

mipamigu 49

— mapaJieJbHu 72
npusmu 19

— pmiaroHaapHU 19

— mnepueHguKyaapuauii 20
—, mobymoBa 35

npsamoi mpusmu 19
nuiaiagapa 97

— ocboBUuit 96
— gBoma IrommHaMu 118

ITeperun aBox cdep 119
IleprienguKynapHuil mepepis mpusmu 20
ITipamima 45

2

6iuni rpani 45

6iunHi pebpa 45
BepiuHa 45

BOucaHa B Kouyc 110
Bucora 46

omnmurcaHa HaBKoJo KouHyca 110
ocHoBa 45
mpaBuJIbHA 45

—, Oiuni rpami 45
3pisana 72

—, Oiuni rpami 73

—, Oiuni pedbpa 73
—, Bucora 72

—, nmiaromaan 73

—, OCHOBHU 73

— mpaBuJbHa 73

ILnomra Giunoi moBepxHi KoHyca 105

— — gpisaHoro Komyca 107

— — Kyba 26

— — mipamigm 45

— — mpaBuJIbHOI mipamigu 46

— — — 3pisamoi mipamizu 74

— — mpusmu 14

— — mpaMoro mapaJiesemninena 26

— — TOPAMOKYTHOTO

napaJseserinena 26

— — nuiairgpa 96

MMOBEPXHi MHOrorpaHHuUKa 16

— kyai 119

— mipamigu 45

— mpusmu 14

— c(epuuHoOi YaCTUHU KYJIHOBOTO
mosica 176

— c(epuuHoOi YaCTUHU KYJIHOBOTO
cermeHnTa 176

— Tijma 175

moBHOI mMoBepxHi Kouyca 105

— — gpisanoro Komyca 107

— Kyba 26

— — mipamigm 45

— — mpaBuJIbHOI mipamimm 45

— — MOPSMOKYTHOI'O

nmapaJjeneminena 26
— — nuuiaiaapa 96
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— cdepu 171 Cdepa 84
Ilnomuua, moruuHa mo koHyca 106 —, paziyc 84

—, — — cdepu 118 —, IeHTp 84

—, — — mwmaiagpa 97

—, — — Kyai 118 T
ITpusma 14 TBipui 3pisamoro xomyca 107

—, OiuHi rpani 14 — Konyca 105

—, Oiuni pebpa 14 — mwiriaapa 96

—, Bucora 14 Teopema Eiinepa 17

—, BOMcaHa B muaiagp 99 Terpaeap 47

—, nmiaroHass 14 — mnpaBuiabHu 80

—, omucaHa HaBKoJjo muiairgpa 100 Tino reomerpuune 87

—, ocHOBU 14 TomoJoria 22

—, mepepisu 35 Touka BHyTpimmHa 85

— mpaBuJbHa 15 — rpanuuHa 86

— npama 14 — MOTUKY ILIoImuHu i KyJi (chepu) 118
ITpuaniun KaBaabepi 156 — JIoTuKy mpamoi u ryiai (chepu) 118
IToBepxHa xkonyca 108 — BoBHimIHA 86

— nuaiapa 99 — izonroBana 86

0]

P dirypa meodbmerxena 86
Pagiyc kormyca 105 — He OIyKJia 85

— cdepu 117 — obOmerkeHa 86

— uwriaapa 96 — omykJa 84

— Ryai 117

— —, BIIICAHOIO B MHOrorpaHaHuk 139 L
Pebpa ryb6a 26 IMeutp xymi 117

— MHOTOTpaHHHKa 16 — cepu 117

— npusmu 14 Huningp 96

— TPUT'PAHHOTO KyTa 8 —, Bucora 96
Pebpo gBorpanHOro Kyra 7 —, Bick 96

— MHOTOTpaHHHKa 16 —, BuucaHuii y npusmy 100
PiBuoBenuki Tima 147 —, OIMCAaHUIiI HAaBKOJO mpusamu 99
Posroprka xonyca 109 —, OChOBUU 1epepis 96

— MHOTOrpaHHuKa 16 —, ocHoBu 96

— mwriagpa 99 —, moxuauii 156

— mpamuii 96
— OpAMUNA KpyroBuii 96
C —, paziyc 96
Cumerpia IpAMOKYTHOTO IapaJjeJjerninena 29 —, posroptka 99
Caig ciumoi miomuHM Ha rpaHi 35 —, TBipHi 96
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