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WAHOBHI OAUMHAAUATUKNACHUKHU
U OANHAAUATUKIAACHULI!

Y 10 kjgaci Bu o3HallOMHJINCS 31 B3a€MHHUM PO3TAIllyBaHHAM OCHOBHUX
diryp y mpocTopi, HABUMJINCS 3aCTOCOBYBATH BJIACTUBOCTI IapajieIbHOCTI Ta
MEePHEeHAUKYIAPHOCTI IPAMUX 1 IJIOIIMH A0 PO3B’A3yBaHHA 3a/ay, HABUUJIU-
cs OyayBaTu 300paskKeHHSA MPOCTOPOBUX (Piryp Ha ILJIOIIMHI 3a JOIOMOTOIO Ha-
pajeIbHOTO IPOEKTYBAHHSA, PO3B’A3yBajJM 3ajgaui Ha OOUYMCJIEHHS BimcraHeil
i kyTriB y mpocTopi. O3HaiiomuBIIuCh i3 TeMo0 « KoopauHaTu, BEKTOPU Ta reo-
METPUYHI IIEPEeTBOPEHHA Y IIPOCTOPi», BU OTPUMAJIM HOBHI METOJ BUBUEHHSA
BJIACTUBOCTEN IIPOCTOPOBUX (Piryp.

Y 1mpoMy HaBUAJIBHOMY DPOI[i BU IIPOJOBYKYBAaTHMETEe BUBYATH CTEpPeOMe-
Tpif0o — oAWH i3 po3xpiiiB reomerpii. Mera 1bOro HMiAPyYHWMKA — JOIMOMOTTH
BaM y IIbOMY. 3aCBOIOIOYU CTEPEOMETPil0, B O3HAWOMUTECS 3 HOBUMHU TI'€O-
METPUUYHUMHU IIOHATTAMHU 1 3aKOHOMipHOCTAMM, 0araTto 3 AKWUX JIOAU 31aB-
Ha 3aCTOCOBYIOTh y BUPOOHUUIl AifJIBLHOCTiI, BUKOPUCTOBYIOTh B apXiTeKTypi,
YKMBOIIVICY TOIIIO.

Y mporeci BUBUEHHsS CTepPeOMETPii BUM BAOCKOHAJIWTE HABUYKU JIOTIUHOTO
MUCJIEHHSI, POBBUHETE IIPOCTOPOBY YABY, YMiHHS IIOAYMK! MOJEJNIOBATH HOBIi
reoMeTpuuHi (irypu i OymyBaTm ixX 300pa’KeHHs, a TOJIOBHE — OBOJIOHIETE
CUCTEMOI0 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, HOTOJUTECS
3 TYMKOIO TeHiaJbHOro (ppaHIy3bKoro apxitektopa XX crt. Illapasa Egyapa
JIe Kop6ro3be, 110 HABKOJIUIIHII CBIiT € cBiTOM reomeTpii i cBoiMU XyIOKHIMU
BPa’KEeHHAMMU JIIOAWHA 3000B’sizaHa came reometpii. Bu 3posywmieTe cioBa BU-
IaTHOTO (PpaHIy3bKOro MaTeMaTuka i ¢isocoda Bmesa Ilackana: «Toro, xTo
BOJIOJZIi€ T€OMETPi€l0, I HayKa IIPOCYyBa€ HACTLJIBKU JAJIEKO, IO BiH BUABJIA-
€ThbCA 030POEHUM a0COJIOTHO HOBOIO CHJIOIO».

AK KOPUCTYBATUCA NIAPYYHUKOM

IligpyyHuK Mae TPU PO3ALIMN, KOMKHHUN i3 AKUX CKJAJAaEThCs 3 maparpa-
dis. ITaparpadu, Sk TpaBMJIO, MICTATH TaKi CTPYKTYpPHi OJIOKHU.

HoBigkoBi Tabmuii HaBeleHi Ha mouyaTKy OinbImocTi maparpadis i Bmimry-
IOTH OCHOBHi O3HAUEHHS, O3HAKHU Ta BJIACTUBOCTI PO3TJIANYBAHUX IIOHATH TEMU,
CHCTEMAaTH3AaI[il0 TEOPETHUYHOI'0 MaTepiany Ta cnocobis 0ianivHOcmi i3 UM Ma-
TepiasoM y (opMi crerianbHUX OpieHMuUpis i3 po3s’a3ysarnna 3a80aus. Pagumo
oIpaIioBaTH Iefl MaTepiajg y IepIIy 4epry, a BiKe IIiCJIS IIbOT0 MePexXOquTH
IO HACTYIHOTO OJIOKY.

IlosscHeHHA i OOIPYHTYBAHHS MiCTATH NOKJIaAHe BUKJIAJAEHHS TEOPETUY-
HOTO Marepiany, HaBeJeHOTO B Tabiaunax. Take MOJaHHS HABYAJIBHOTO MaTe-
piany (cmouaTKy CTPYKTYPOBAHOTO y BUIJIAAI TaOJUIlb, a IIOTIM OIIMCAHOTO
IeTaJbHO) MO3BOJIUTL KOKHOMY/KOMKHIiN i3 Bac BUOMpaTH CBill BJacHUII PiBeHb
O3HAMOMJIEHHS 3 OOI'DYHTYBaHHSAM, OYIYIOUM BJACHY OCBIiTHIO TPaeKTOPiio.

IIpukaagu po3B’A3yBaHHA 3aJa4 O3HANOMJIATH BAaC i3 OCHOBHUMU ieAMU
11010 PO3B’A3YBaHHSA 3aJa4, JOIOMOXXYTh YCBIIOMHUTH i1 3aCBOITH CIIOCOOM miii
3 OCHOBHUMMU T'€OMETPUUYHUMU HOHATTAMUN, HaOYTH HEOOXiTHUX HpeIMeTHUX
KoMIieTeHTHOCTeli. I[1s1 Toro 1100 BUMIJINUTHA OPi€HTOBHI OCHOBM MisJIbHOCTI




K KOpUCTYBATUCS MiAPYYHNKOM

3 po3B’sI3yBaHHS 3aBAaHb (3arajbHi OpieHTUPHU), ¥ IPUKJIaLaX BJIacHe PO3B’ -
3aHHA CYIPOBOMKYETHCSI KOMEHTApPAMM, IO AOIOMOKYTH BaM CKJACTHU IJIaH
pO3B’sI3yBaHHSA aHAJNOTIUHUX 3aBAaHb.

Posp’a3annsa KomenTap
SAK Mo)kHaA 3ammcaTu PO3B’sA3AHHA SIK Mo:KHA MipKyBaTH ITig dac
3amaui. pos3B’aA3yBaHHA TaKOi 3amadi.

3a TaKoro IMOJaHHSA KOMEHTAp He 3aBasKa€e CIPUNIHATTIO OCHOBHOI ifei pos-
B’s3aHHA 3aBJaHb IIEBHOTO TUNIY M Ja€ 3MOTY 3a MOTPEeON OTPUMATHU AEeTATbHY
KOHCYJIbTAIlil0 IIOJ0 PO3B’sA3yBaHHA, AKA MICTUTHCA B KOMEHTapi.

3 MeTo0 3aKpimyieHHs, KOHTPOJIO ¥ CAMOKOHTPOJIIO 3aCBOEHHSA HaBUYAJb-
HOT'0 MaTepiajlly HaOIPUKIiHI[I KOMKHOro maparpada 3alpoIlloHOBAHO CUCTEMY 3a-
OuTaHb i BIpas.

3anuTaHHA I8 KOHTPOJI0 JOIMOMOKYTh BaM IPUTAAATU U OCMUCIUTU BU-
BUEHEe, 3BEPHYTHU yBary Ha rojoBHe B maparpadi, OI[iHUTU pPiBeHb 3aCBOEHHSA
TEOPETUYHOTO Marepiasy maparpada.

BnpaBu momaHo 3a TphOMa PIBHAMU CKJIAQJTHOCTI:

¢ 3adaui cepedHb020 PiBHA MAIOTH IIO3HAUKY «O»;

¢ 3adaui docmamHwbozo pieHsa (HElio CKJIAAHIII) mogaHo 6e3 MO3HAUKMU;

* 3a0a4i 8UCOKO020 Di6HsA MAIOTh MO3HAUKY «*».

Ho GisbmIocTi BIpaB HANPUKIHII MiApyYHUKA HaBEIEeHO 8i0nos8idi.

Y pyOpuiti «BuABiTH CBOI0 KOMIIETEHTHICTh» HaBEJEHO 3aJaYi MPaKTUU-
HOT'0 3MiCTy Ta 3aBIaHHA, IO AJA OTPUMAaHHS PO3B’SA3KY BUMAaraloTh aHaJi3y,
ysarajJbHEeHHA, cucTeMaTusallii HabyTux 3HaHb.

3BepHiITh TaKOK yBary Ha 3alIpPOIIOHOBAaHI B TeKcTi maparpadiB cyIpo-
BOKYBaJIbHI 3aMuUTaHHS, III0 CIOHYKAIOTh A0 OiJBIIT IIMOOKOr0 CaMOCTiii-
HOT'O OCMWUCJIEHHS HAaBYAJBbHOIO MaTepiajy, Ta 3aBIaHHA, BUKOHAHHA SAKUX,
Ha HAIly JYMKY, CIPUATHME ()OPMYBAHHIO MTEBHUX IPEIMETHUX Ta KJIIOUOBUX
KommereHTHocTeli. I1i 3amuTaHHsA Ta 3aBAAaHHA MalOTh BifIIOBiAHI TO3HAUEHHS.

Marepianu pyopux «Bimomocti 3 icropii», «BumatHi marematmkm» 10-
MOMOJKYTh BaM HOCJiAUTH PO3BUTOK IeOMETPUYHOI HAYKHW Ta AiBHATUCA IIPO
MOCATHEHHSA BUIATHUX yYeHUX YKpaiHu.

g Toro 100 HMigAPYYHWK JOMOMIr BaM SKHAMWIIOBHIiIIE, paguMoO O3HAIO-
MUTHUCSA i3 CHCTEMOI0 YMOBHHMX ITO3HAUEHbB:

mikaBa iH(opmaliis abo Taka,

° IOYaTOK OOI'PYHTYBAHHS 1
TBEPIKEHH; k') AKY BapTo OOMipKyBaTH;
3aKiHYeHHsA OOI'DYHTYBaHHS . .

@) PyHTY marepianu, moB’asaui 3 IKT;

TBEPI KEHHS;

),
P>  mouaToK pO3B’A3AHHA 3akadi; 3aBJAHHS, 1[0 BIMATAIOTh CAMOCTIMH-
(¢’) moro ompamoanus, cnpuALOTE aKTH-
W)

<| BsakiHueHHA pO3B’A3aHHA 3a7adi; Bl3allll PO3yMOBOl A1AJBHOCTI;
IifgabHICTD, po3paxoBaHa Ha pPobOTy

2 : . :
k_) 3allUTaHHA OO YUYHIBCTBA; B KOMAHZ.
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MHOIOIrPAHHUKA

Y LLlbOMY PO34HTI BA:

>
>

vy

O3HaAMOMMUTECS 3 MOHATTAM MHOIorpaHHOro KyTa | OO BNaCTUBOCTAMU;

AeTafibHile 03HAMOMMUTECH 3 MOHATTAM MHOFOFPaHHKKA, 3 MPU3MOIO,
30KpemMa napaneneninegom, nipamMigoio, NPaBUIbHUMMN
MHOFOrpaHHMKaMM; po3rnsHeTe IXHI OCHOBHI BNaCTVBOCTI;

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

3MOXKETEe YTOYHUTM MNOHATTA FEOMETPUYHOTO Tifla | NOro NOBEPXHI




ABOIrPAHHI M MHOIOIMPAHHI KYTU
Tabruuysa 1

JBorpaHHi M TpUrpaHHi KyTu

JABorpaHHUil KyT

[BorpaHHMit KyT — (irypa, yrBopeHa ABOMAa
miBromuHamMu o i B 3i cminsHOXIO MpsiMOTO C,
o ix o0Me:Kye.

B IliBmiommam o i B — rpami ABOrpaHHOTO
KyTa, a mpAMa ¢ — pedpo ABOTPAHHOTO KyTa.

JIiHiifHVI KyT JBOTPAHHOIO KyTa

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

/ AMB — niHifiHUTI KyT
(yLlc, v neperunae o mo mpomenio MA,
Y neperunae [ mo mpomenio MB).

IIpakTuyHi cnmoco6u MoOyXOBH JIiHIHHOTO KyTa

S
'” A B
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 — mninitinui

/L AMB — niHiiHUA. KyT IBOTpaHHOTO KyTa mpu pedpi BC.



§ 1. [1BOrpaHHi 1 MHOTFOrPaHHi KyTn

Tpurpansuii KyT

3akinyenna maba. 1

TpurpaHHMM KyToM SABC nasuBaeTbes irypa,

[0 CKJIAJAEThCA 3 TPHhOX ILNIOCKUX KyTiB ASB,

BSC i ASC (axi He JsexaThb B OJHIN IJIOIIWHI).
Baacrusocri

1. |y<o+p BeanuwmHa KOKHOIO IJIOCKOTO KyTa

TPUTPAHHOrO KyTa MeHIIIa Bil CyMU BeJIUUYNH
IBOX iHIIMX HMOTO IIJIOCKUX KYTiB.

2. |o+P+7<360° Cyma BeIMUMH yCiX ILIOCKHX
KYTiB TpUrpaHHOro KyTa MeHma Bim 360°.

NOACHEHHA M. OBI'PYHTYBAHHA

o [BOrpaHHMM KyT

Is Kypcy reomerpii 10 Kiacy Bam BifomoO, I1T0 0802pAHHUM
Kymom HasuBaeTbcs (Qirypa, yTBOpeHa JABOMAa ITiBIJIOIIUHAMU
Ta CIIJIBHOIO IIPSIMOIO, IO IX 00MerKkye (AuB. PUCYHOK y Tabu. 1).
ITiBniommaM HA3WMBAIOTHCA 2PAHAMU 06802PAHH0Z0 KYyma, a TpdA-
Ma, 1110 iX o6MerKye, — pebpom 080ozparH0z0 kKyma. IHOAI nBOTpaH-
HUM KYTOM HA3WBAIOTh TAaKOXX 1 YaCTHUHY MPOCTOPY, OOMerKeHy
TpaHSMU ABOTPAHHOTO KyTa. [LIomuHa, IeprIeHIuKyaapHa 10 pe-
Opa ABOrPAHHOI'O KyTa, IEePeTHHAE MO0 IPaHi II0 ABOX IIPOMEHIX
(puc. 1.1). Ky, yrBopeHU# MU IPOMEHAMU, HABUBAETHC JIHIll-
HUM KYymom 06802pAHH020 KYyma. 3a Mipy ABOTPAHHOTO KyTa IIPHU-
UMamTh Mipy BigmoBigHOTO #WOMy JiHiTHOTO KyTa. [[BOrpaHHUIA
KYT Ha3WBAETHCA NPAMUM, AKIIO HOTO0 JIHINHUNA KyT € IPAMUM.

OckinbKu pisHiI IJIONMMHU, TEPHEeHAWKYJIAPHI K0 pedpa Ji-
HiliHOTO KyTa, mapajeibHi (puc. 1.2), To Bci jgimiiitHi KyTH OBO-
TPaHHOTO KyTa MOKHA CYMICTUTH HapajeJbHUM IIepeHeCeHHSIM.
Otm:xe, BOHM JOPiBHIOIOTH OAWH OJHOMY, TOMY Mipa ABOTPaHHOTO
KyTa He 3aJeKUTh Big BMOOpPY JiHiiHOrO KyTa.

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

Kymom mixnc 0eoma cyciOHimu 2pAHAMU MHO202DAHHUKA HAa-
3UBATUMEMO OBOTPAHHUHA KYT MiK BiIIOBiIHMMHU MiBILJIOIIIUHAMUN.

Hanpuxknan, y npamoxkyTHomy napasenenineai ABCDA,B,C, D,
(puc. 1.3) kyr mixk rpanamu ABCD i BB,C,C npsamuii, oCKiib-
Ku Bigmosimuumil aimifinuit kyr ABB; popiBHOe 90° (miomuHa
ABB, A, nepneHAuKyJIApHA A0 pebpa BC i nmepeTuHae BigmoBigHi
niBmomuHEu 1o npomesax BA i BB, ortixke, KyT ABB;, — niHiii-
HUH KyT IBOrpamHOro Kyra 3 peopom BC).

Ax y:xe Oysao 3asHaueHo B miapyuHury auada 10 xiaacy, aas
posB’A3yBaHHA 3aLadu i3 3aCTOCYBAaHHAM JIiHIAHOTO KyTa He 3a-
BIKAM 3PYYHO KOPHCTYBATHCA MOr0o O3HAUEHHAM. ToMy KOPHCHO
3HATHU JedAKi mpakTuuHi cmocobu mobymoBu JgiHiiHmx KyTiB. Ha-
rajgaeMo Ii crmocobu Ta iX OOr'PYHTYBaHHS.

i

Puc. 7.7

Puc. 7.2
DT CT
|
'qv : 57
|
|
|
|
I'D [
/J-______
A B
Puc. 7.3



Po3gin 1. MHororpaHHMKM

Cnocio 1. fIximo 3 Touku M, y3aToi Ha peOpi ABOrpaHHO-
To KyTa, IIPOBECTU B HOTO TpaHAX NeprneHAuKyJaapu MA i MB
mo pebpa, TO KyT MiK MEPHEeHAUKYJIAPaAMHU € JiHIHHUM KyTOM
IBOrpaHHoro Kyra (puc. 1.4).
® 3a mobymoBoio MA1lc i MB.1lc, Tomi 3a 03HAKOIO IIep-
NeHIUKYJIAPHOCTI MpAMOI ¥ miomuHM Iomimaa MAB mepiieH- L]
IUKYJApHA Mo pebpa ¢ i mepeTwHae TpaHi ABOTPAHHOTO KyTa A B
no npomenax MA i MB. Or:xe, 3a o3HaueHHAM KyT AMB —
JiHi#AHUN KyT ABOrpaHHOTO KyTa. O
Hampurmaan, mob y [OIPpAMOKYTHOMY IapaJeselineni
ABCDA;B,C;D; (puc. 1.3) orpumaru JiHIAHUNE KyT ABOIPaHHO-
ro Kyra 3 peobpom BC, mocTaTHBO IOMiTUTHU, 1110 B rpaHi ABCD Puc. 1.4
pebpo AB1BC, a B rpani BB;C,C pebpo BB; 1l BC, orxe,
£ ABB;, — nimiiHU# KyT ABOTPaHHOTO KyTa ML IJIOIIMHAMU
ABCD i BB,C,C (i £ABB, =90° ak KyT npaMokyTHuKa ABBA,).

Cnoci6 2. dAximio 3 Toukm S, IO JIEXKUTh HA OJHINA i3 rpa-
Hell ABOTPaHHOTO KyTa, MPOBEAEHO MepHeHAUKyaap SO mo itoro S
Ipyroi rpaHi, To 4y moOyOOBY BiAIIOBiAHOrO JIIHITHOTO KyTa I0-
CTAaTHBO 3 OCHOBH I[bOTO HepHeHAuKyasapa (Touku O) mpoBecTu
NePHeHAUuKYJAP A0 pedpa MBOTPAHHOTO KyTa i CIOJYYUTH Bif-
piskoM ozep:kaHy Ha pebpi TOUKY 3 TOUKOIO S.

® Hexali samaHo OBOrpaHHHl KyT i3 pedbpom AB i rpamsa- B
vmu o i B (puc. 1.5). I3 Touku S e} npoBe[eHO MEPIEHANKYIIAD
(SO La). Is Toukm O mpoBemeMo B rpaHi O IEPHEHIUKYJISAD o Nm
OM 1 AB i cnmonyuuMmo Touku S i M Bigpiskom. 3a TeopeMoio a
npo tpu nepuneHguxkyaapu SM 1 AB. Toxi 3 Touku M Ha pebpi A
IBOTPAHHOTO KyTa IPOBEJEHO B MOTO TPaHAX MBa MEPUIEHIUKY-
asgpu go pebpa. OT:ke, K 0oOr'pyHTOBaHO B cmocobi 1, xkyr SMO Puc. 7.5
€ JiHITHUM KyTOM 3aJaHOro ABOrpaHHOro xyra. O

3ayseaxcenna. Ilig wac sammucy pos3B’sd3aHb 3akad, IIOB’sI3aHUX i3 IBO-
TPAaHHUMEU KyTaMU, Pe3yJbTaT, OOI'PYHTOBAHUNA Yy HPaKTUYHOMY citocobi 1,
MOJKHA BHKOPHCTOBYBATH SAK BimoMuil omopHUi (QaxT. Aje oOrpyHTyBaH-
HA, HaBeJleHi B crtoco0i 2, MOBOAUTHCA IIOBTOPIOBATU B PO3B’A3aHHI KOMKHOIL
3amadi, y SIKOMYy BUKOPHCTOBYIOTH Ileii cmoci® mobymoBu JIiHITHOTO KyTa.
(MosxkmBUI BapiaHT 3ammcy TAKOTO OOT'PYHTYBaHHA HaBeAeHO B Tabu. 1.)

e TpuUrpaHHuM i MHOrorpaHHUM KyTH

Posraamemo Tpm mpomeni SA, SB, SC, 1m0 BUXOAATHL 3 OOHiel
TOUKM S i He JieXKaTb B ONHIN 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 BepInHa S IIJIOCKUX KYTiB Ha3UBAETHCA 6€PULU-
HOM0 MpuzpanHnozo kyma. [IBorpaHHi KyTU, yTBOPEHi 'paHAMU TPUT'DAH-
HOTO KyTa, Ha3MBAIOTHCA 0602DAHHUMU KYmMamu MpPUpaHH0Z0 KYma.

Inoni mpuepannum kymom Ha3MBAIOTh TaKOXK 1 YaCTUHY IPOCTODPY,
obMerxkeHy I'paHAMU TPUTPAHHOTO KyTa. Toni TpurpaHHUY KyT MOYKHA
3aJaT B TaKUH cIrociob.




§ 1. [1BOrpaHHi 1 MHOTFOrPaHHi KyTn

Puc. 7.7

Hexait sagano tpurkytHuk ABC y 1mwio-
muHL O i1 Touka S mo3a Ili€l0 IJIOIIUHOIO
(puc. 1.7). dirypa B mpocTopi, yTBOpeHa
3 yCiX TOUOK, IIf0 HaJe:KaTh IMpoMeHaAM SM,
me Touka M «mpobirae» MJIOCKUI TPUKYT-
HUK ABC, Ha3uBae€TbCA MPUZPAHHUM KYTOM.

Amnajoriuno (QOpMyJIIOIOTE O3HAUYEHHS
MHoOrorpanHoro Kyta (puc. 1.8). 3ajyexHO
Bim umciia rpaHeidl MHOTOTPAHHI KyTU HAa3uU-
BawThcAa mpueparnnumu (puc. 1.6), vomupu-
eparHumu (puc. 1.9) rTorro.

Ja miaocKmX KYTiB TPUTPAHHOTO KyTa
BUKOHYETLCSA HEPiBHICTH, aHAJIOTiuHa HEpiB-
HOCTi TPUKYTHUKA.

Teopema 1.1. BeanuuHa KOKHOTO ILJIOC-
KOTO KyTa TPUTPAHHOTO KyTa MeHIIa Bif
CyMM BeJUYMH JBOX iHIINX ¥HOro IJoc-
KUX KYTiB.

® BegnuuHM MJIOCKHUX KYTiB TpUTpaH-
Horo kyra SABC mosHauumo OykBamMmu o,
i v (pumc. 1.10). Hexait L ASC=vy — Haii-
G6impinuii i3 mux kyTtiB. Toxi mocraTHBO mO-
BecTH, 1o Y <o +p.

Bigknaamemo B rpami ASC wyr ASD,
AKUN gopiBHIoe 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 Bizmpisok AD mo mepetuny 3 mpomenem SC
y Tounti C i cnonyuumo Touku B i C. Samnuiie-
MO HEPiBHICTh TPUKYTHHUKA IS TPUKYTHUKA
ABC: AC<AB+BC. 3sBincu AC-AB<BC.
VYpaxoBywouu, 1mo AB=AD, ozep:KyeMo:
DC< BC.

Y mpuryraukax SDC i SBC oxua cTopo-
Ha cuigbua (SC), SD=SB i DC< BC. ¥ 1bo-
MYy BUOAQAKY TPOTU OiJIBIIIOI CTOPOHU JIEKUTH
Oinpiuii Kyt i Tomy £ DSC< ./ BSC, T0oOTO
y—o<p, omre, y<o+pB. O

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




Po3gin 1. MHororpaHHMKM

W3 Teopema 1.2. Cyma BeJIMYMH YCiX INIOCKMX KYTiB TpH-

TpaHHOTO KyTa MeHmAa Bim 360°.

® BeauuwHU TIJIOCKUX KYTiB TpurpanHoro xyra SABC
nosHauumo OyxkBamu o, P i Yy (pmec. 1.11). IIposememo
npoMiHb SA;, 10 AOIOBHIOE IPOMiHBE SA 10 mpAMOi, i po3-
riisHeMo Tpurpanuuii kyr SA;BC. HMoro miocki Kyrtu mo-
piBHOIOTHL O, 180°-f, 180°—7. 3a Teopemoio 1.1 maemo:
0 <(180°—B)+(180°-7). Toxi o+P+7y<360°. O

Puc. 7.77

MPUKNAAN PO3B’A3YBAHHA 3AJAY

3adaya 1

Po3sp’azanna

P ITo3HAYMMO BEJIMYMHY TPETHOTO ILIOCKOTO
KyTa uepes X. 3aluIeMo BIaCTUBOCTI, AKi 3a-
IOBOJIBHAIOTH ILJIOCKI KYTH TPUTPAHHOrO KyTa:

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

[x <250°,
x>-10°,
x>10°,

[ x<110°.

Tomi

Orxe, 10°<x<110°. <

3adaya 2

JBa miIocKi KyTu TpUrpamHOro Kyra mopiBHioloTh 120° i 130°. ¥V axux
MesKaXxX JIeKUTHh BeJIWUYMHA TPEThOTO IJIOCKOT0 KyTa?

Komenrap

Hnsa omiHIOBAaHHA MEXX, Y AKUX MOXKe IIe-
pebyBaTy BeJIMUMHA TPETHOTO ILJIOCKOTO KyTa
TPUTPAHHOTO KyTa, BUKOPUCTOBYEMO Bigmo-
BiHI BJIACTHMBOCTI:

1) seaunuHa KOMHOZO NAOCKOZO KYyma mpu-
2PAHH020 KYyma MeHua 6i0 cymu 6esUdUH
060x iHWUX 11020 NAOCKUX KYmMis;

2) cyma senuvurn ycix niaockKux kymie mpu-
2panH020 Kyma menuwia 6i0 360°.
3pYUYHO BEJIMUYNHY TPETHOTO IIJIOCKOT0 KyTa

IIO3HAYUTY Yepes X i 3ammcaTu cucreMy odome-

JKeHb, KOPUCTYIOUNCH BaacTuBocTamMu 1 i 2.

IInocki KyTu TpurpamHoro KyTa AOPiBHIOIOTE 45°, 45° i 60°. Ha cminb-
HOMY pebpi rpameii i3 piBHUMU IIJIOCKUMH KyTaMHu Bif BepiimHu A Bif-

KJageHo Bimpisoxk AS sasmoB:xkkKu 10. 3HaiifiTe BigcTanb Big Touku S
IO ILJIOIIMHU ILJIOCKOTO KyTa, Io mopiBHIOE 60°.

Poss’azanuga

P Hexait y Tpurpansoro kyta ASKM
£/ SAK =/ SAM =45°, £ KAM =60° (puc. 1.12).
ITpoememo mnepnenguxyasp SO Lnoa. AKM,
i3 Toukm O TpoBemEeMO HEePHEeHIUKYJIAPU IO
CTOPiH IIJIOCKOTO KyTa:
OK 1L AK i OM 1 AM.
3a TeopeMoI0 IIPO0 TPU MEPIeHAUKYJIAPU
SK1AK i SM 1 AM.
Onepxryemo: NASM =N\ ASK, TOIi
AM = AK i NAMO=/NAKO, oTxe,
£ OAM =/ OAK, To6TO Bifpizoxk AO € Gicek-
Tpucoio kKyra KAM i £ OAM =30°.

Komenrap

SAK Bimomo, BifcTaHbL Bif TOYKM OO ILJIOIIH-
HU — IIe JOBKUWHA IePIEeHINKYJIAPa, TPOBee-
HOTO i3 i€l TouKky g0 miomuHu. ToMy crmouaTky
Tpeba mpoBecTu nepreHAuKyaap SO 3 Touku S
JI0 TIPOTHUJIEXKHOI I'PaHi TPUTPAHHOTO KyTa.

IITo6 smaiiTu moBkmHY Bigpiska SO, mo-
TPiOHO BUBHAUUTH PO3TAIIyBaHHSI TOuKu O
BiTHOCHO CTOPiH BiAIOBiTHOTO IIJIOCKOT0O KyTa.

Hna crIagadHsa ILJIaHY OOYMCJIEeHHSA I0-
B:kuHE SO [OocTaTHLO BUOyIyBaTu JAaHITIO-
KOK BIJIIOBIIHUX NOPAMOKYTHHUX TPUKYTHU-
KiB, MipKyiouu, HaOpUKJIAL, ¥ TaKUHA cIOCiO.



§ 1. [1BOrpaHHi 1 MHOTFOrPaHHi KyTn

Iz mpamorkyTHOTO TpuMKyTHHUKA SAM Mae- YpaxoByiouwn, 1110 Bigpiszok SA 3azaHo, Bin-
Mo: AM =SA-cosd5° =52 . pisok SO MoKHa 3HAUTH 3 MPAMOKYTHOTO TPU-
KyTHUKa SAQO, AKIINO 3HaTUMEMO Binpizox AO.

Iz mpamoxkyTHoro TpukyTHuka AOM opmep-
Ileit Bigpisok 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 fiTH 3 NPAMOKYTHOTO TPUKyTHuHKa 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
Bidnosiov. T <
3
Puc. 7.72
3ayeaixcenns. Y3araabHIOIOUN MipKyBaHHs, HaBeleHi B pO3B’sA3aHHI 3a-
Jadi 2, oflepsKyeMO KOPUCHUI BUCHOBOK: AKUW,0 6 MPUZPAHHO20 Kyma 06a
naocki kymu dopiénrooms 00un 00HOMY, MO iX CnilbHe pedpo npoexmy-
emuvca (OPNMOZOHANLLHO) HA NPAMY, WO Micmumb GiceKmpucy mpemvpozo
na0cK0z0 Kyma.
3adava 3* Besnuunu miockux KyTiB TpurpamHoro Kyra SABC pmopiBHIOIOTH O, P
(meopema i v (puc. 1.13). 3ualifgiTh BeIUYUHY () ABOTPAHHOTO KyTa 3 pebpom SA.
KocuHyciB)
Posp’sa3anna KomenTap
P Bigxmamemo Bix Bepmuun S Ha pebpi SA Bimpisox Ockinvku 6 ymosi uyiei 3adaui

SA=1. ¥V rpauax, II0 OPOXOLATh uepe3 pedpo SA, | Ha o0uuc/leHHs He 3a0aH0 HO0OH020
mpoBegemo AB1SA i ACLSA (rouku B i C Haiye- | 3 6idpiskise, mo 0.4 ii po36’A3Yy8aHHA
sKaTh pebpaM TpurpanHoro Kyra — puc. 1.13). Toxmi ' 3pyuHo 88ecmu Hegidomuil 8i0pi3ok.

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

opom SA, T06TO0 £/ BAC=¢. 3a ymoBol0o /BSC=q, ' B’sa3yBaHHA 3aJadi JOBOAUTHLCA BU-

/L ASC=B i LASB=¥. KOHYBaTHU JeIo I'PoMi3aki obuwnc-
3acTocyeMO TeopeMy KOCHHYCIiB IO TPUKYTHUKIB ' JIEHHsS, [IOIIJIBHO IIell HeBigomMuii

ABC i BSC. BiApisdoOK MNPUAHATHA 3a OJUHUILIO
I3 TpuxkyrauKa ABC Oomep:KyeMo: TOBYKWHU.

BC%=AC? + AB®* -2AC- AB-cos .
I3 Tpurkyrauka BSC omep:KyeMo:
BC?=8C?+SB%?—-2SC-SB-coso..

ITpupiBHsAEMO mIpaBi YacTUHM OTPUMAHUX PiBHO-
cTel:

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

Puc. 7.713



Po3gin 1. MHororpaHHMKM

Posp’azanaa
Tomi

cosa=——(SC? - AC? + SB? — AB? +2AC- AB-cos0).
25C-SB

Tpuxkyruauku ASC i ASB npAMOKYTHi, TOMY
SC?-AC?=SA? i SB®-AB®=SA%.
OnepixyeMo:
1
coso=————(28A% +2A4C- AB-cosg)= - 2= 4 T2 22 ¢
2SC-SB SC SB SC SB

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

Maemo: coso = cosPcosy+sinfsinycose.

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

sinfBsiny

3aysaxncenns. OTpuMaHul pe3yJIbTaT YacTO HA3MBAIOTh MeEOpemMol Ko-
CuHnycig 0as MpPuUuzpaHHOoz0 Kyma U 3alUCYyIOTh Yy BUTJIALL, 3PYYHOMY AJS
3amam’ ATOBYBaHHS:

coso = cosPcosy+sinfsinycos |

Je 0 — INIOCKHUH KYT, IPOTHJIEKHUN ABOIPDAHHOMY KYTY .

Ocranua ¢opmysa oOIPYHTOBAHA [JIs BUIIAAKY, KOJU ILJIOCKI KyTH o,
B i y rocrpi. MosxHa mokasaTu, 1mo GopMysa 3aJHUIIAETHCA IPABUILHOIO
i pis BUmAAKYy, KOJHX IIi KYyTH OYAYTh IPAMUMHU a00 TYIIIMU.

@ MepeKoHanTeca B LbOMY CaMOCTiMHO.

Takosx 3asHaummo, mo Koam @=90°, to dpopmysna HabyBae BUTIALY
coso =cosPcosy. Inakure Kaxyun, 4Kwo0 00uH i3 0802pAHHUX KYMi6 mpu-
2PAHHO020 KYyma npamuil, mo KOCUHYC NPOMULEHHO20 NJIAOCK020 Kyma 0o0-
pisHioe 006ymKy KOCUHYCi6 060X iHWLUX (1020 NJIOCKUX KYMIia.

1. IlosAcHiTHL 3MicCT HOHATH:
1) mBOTpaHHUU KyT; 2) TPUTPAHHUHA KYT; 3) MHOTOTPAHHUN KYT.
HagBiTh esleMeHTH Iux KyTiB.

2. TIloAcHiTH, SK BM3HAUAIOTH JiHIfHNI KyT ABOrpaHHOTO KyTa. JloBediTh,
III0 Mipa ABOTPAHHOTO KyTa He 3aJeKUTh BiJ BuOOPY JiHiliHOTO KyTa.

3. IloACHiITH, KODHCTYIOUMCh MOJEJLI0 JBOTPAHHOTO KyTa, K MOKHA
MPAaKTUYHO MOOyAyBaTU JiHIHHUN KyT ABOTPDAHHOTO KyTa.

4. CoopmymioiiTe BIACTUBOCTI IIOCKMX KYTiB TPUI'PAHHOIO KYTa.

5.% IoBemiTh BIACTHMBOCTI IJIOCKUX KYTiB TPUTPAHHOTO KYTA.

3anumaHHg

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

1.2.° [Ia mIocKi KyTH TPUTPaHHOTO KyTa AopiBHIOITH 60° i 80°. ¥V axux
MesKax JIeKUTH BeJIMUYMHA TPETHOTO 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.

HoBeniTs, 110 BeaWuYMHA OYAB-AKOTO IIJIOCKOTO KyTa TPUTPAHHOTO
KyTa OijbIla 3a PiSHUINIO BEJWYUH ABOX iHINMNX HOT0 MJIOCKUX KYTiB.
HaseniTe mpukaagm BiloMMx BaM MHOTOTPAHHUKIB, I'paHi AKUX, me-
PeTUHAIOUNCH Y BePIINHi, YTBOPIOOTH:

1) TpurpaHHUH KyT; 2) YOTUPUTPAHHUN KyT; 3) I’ ATUTPAHHUI KYT.
Vei mmocki KyTu TpUTrpaHHOTO KyTa OpaMi. SHAWAITE BeIUUYNHU IBO-
TPAaHHUX KYTiB IILOTO TPUTPAHHOTO KYyTA.

HoBeniTh, 110 KOJU ABaA IJIOCKI KyTW TPUTPAHHOTO KyTa IPAMi, TO
i mpoTuiexkHi iM ABOTPaHHI KyTH IpAMi.

HoBeniTs, 1110 KOJM [Ba IJIOCKI KyTW TPUTPAHHOTO KyTa JOPiBHIOIOTH
OJIH OJTHOMY, TO i IPOTUJIEXKHI IM IBOTPaHHI KYTH JOPiBHIOIOTH OAUH
onaomy. ChopmynmiiTe i moBemiTh oOepHEHE TBEPAMKEHH.

Ilnocki KyTu TpuUrpaHHOTO KyTa AOpPiBHIOIOTEL 45°, 45° i 60°. 3HaiigiTh
BeJIMUYMHY KyTa MiK ILIOIIUHAMU IIJIOCKUX KYTiB, 1[0 JOPiBHIOIOTEL 45°.
IBa MJIOCKiI KyTH TPUTPAHHOTO KyTa JOPiBHIOIOTH IO 45°; IBOrpamHUII
KyT Mi’K HUMU OpAMUA. SHAUIITH TPETidl MJIOCKUM KYT.

IIBa IJIOCKI KyTH TPUTPaHHOTO KyTa AOPiBHIOIOTH mo 60°, a Tperiii — 90°.
3HaWAITh KyT Haxumiay pebpa, MITPOTUJIEKHOTO IIPAMOMY IIJIOCKOMY
KYTY, JO IJIOIMHU IIHOTO KyTa.

IInocki KyTu TpurpaHHOro KyTta JopiBHOOTL 60°, 60° i 90°. Ha iioro
pebpax Bim Bepmmuu O BigkjaamesHo piBui Bigpisku OA, OB, OC.
3HaAWOITE ABOTPAaHHUI KYT MiK IIJIOIIMHOIO, IO MiCTUTL IIJIOCKUH
Kyt 90°, i mromuuoo ABC.

KoxHuil mII0CKUHA KyT TPUTPAHHOTO KyTa mopiBHioe 60°. Ha ommomy
3 iforo pebep IMO3HAYEHO TOUYKY Ha BimcTami 4 ¢cM BiJ BepIImHH KyTa.
3HaWgiTh BifcTaHB Bif Ii€l TOUKM OO IIPOTUJIEKHOI I'pami.

3HaligiTh TeOMeTPUUYHE MicIle BHYTPIlIHIX TOYOK TPUT'PAHHOTO KyTa,
piBHOBigma/leHUX BiJ MOTo I'paHeid.

3HalgiTh TeOMEeTPUYHE Miclle BHYTPINIHIX TOYOK TPUT'PAHHOTO KyTa,
piBHOBigmaseHuX Bixg Moro pebep.

HoBeniTs, 110 TPU MJIOIIHUHUN, AKi IPOXOIATH 4yepe3 OiceKTpucu rpa-
Hell TPUrpaHHOTO KyTa W NepHeHAUKYJAPHI 0 WX T'paHel, Iepe-
TUHAIOTHCA II0 ONHIN IMPAMIi.

HoBeniTs, 1110 TPU TJIOIIMHU, AKi IPOXOAATH uyepes pedpa TpuUrpaH-
HOTO KyTa II uepes3 0iCeKTpHCHU HOr0 MPOTUJIECKHUX I'paHell, mepeTu-
HAIOTHCA II0 ONHINW IPAMIi.

HoBeniTs, 110 OyAbL-AKUHA TPUTPAHHUN KYT MOYKHA IMEPETHYTHU ILJIOIIH-
HOIO TaK, II[0 B Ilepepidi yTBOPUTHCA NMPABUJIbHUNU TPUKYTHUK.
HoBeniTs, 110 OGiceKTpHCH ABOX ILJIOCKUX KYTiB TPUIPAHHOIO KyTa
i OicekTpmca KyTa, CYMi’KHOTO 3 TPETIiM IJIOCKUM KYTOM, JIeKaTh
B OJHIiNM TJIOIIMHI.

BukopucToByoun TeopemMy KOCUHYCIiB IJis TPUTI'PDAHHOTO KyTa, HOBe-
IiTHL meopemy cuHycié 0as MpuzpaHH0z0 Kyma: OIS 3aJaHOTO TPH-
TPAHHOTO KYTa BiTHOIIEHHS CHUHYCAa TBOTPAHHOTO KyTa 0 CHHYyCA
MPOTUJIESKHOTO IOMY IIJIOCKOTO KyTa € BEJIMYMHOIO CTAJIOIO.

Bu1ABiTb CBOO KOMMETEHTHICTb

HasBiThb, MomemamMm  aKux @GparMeHTiB OTOUyIOUMX OO0 €KTIB €:
1) nBorpamHU#l KyT; 2) TPUTPAHHUU KYT; 3) YOTUPUTPAHHUU KYT;
4) m’arurpanuauii KyT. OGr'PyHTYIiTe CBOIO BiAIIOBinb.




MHOFOTPAHHUK | MOrO EJIEMEHTU. MPU3MA

Tabauus 2

O3HaueHHd I OCHOBHI IIOHATTI

MNpu3molo Ha3uWBa€eThCAd MHOIOIPaHHUK,
E D yTBOpeHI/Iﬁ ABOMA IIJIOCKMMHM MHOI'O-
KyTHUKAMM, IO JIeKATh Yy Pi3HUX ILJIO-
ImuHaXx i CYMiII.laIOTLCH nmapaJsieJIbHUM

A R L .
T c, IepeHeceHHAM, i Bcima Bimpizkamm, aki
£, 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;; BCCiB;; ... — 06iuni epamni.
2 AD;, — Odiaeonanv npusmu (BiApisok,
IO CHOJIyYa€E ABi BEPIIMHU OPUIMHU, AKi
A ¢ He HajeXaTb ONHIN I'paHi).
Bucota npuMsmMM — BimcTaHb Midk IJIO-
B I[MHAMH i1 OCHOB i caM HepIeHIuKYyJIaAp.
A/M 1 nn. ABCDE; A{M =H — Bucora.
BaactuBocri
1. OcroBu mpusmu piBHI. ABCDE = A,B,C,D,E,
2. OcHOBU IpU3MH JeXaTh y HapajeJbHuxX mio- 1mwi.ABCDE | nn.A,;B,C,D,E,
IIUHAX.
3. Biuni pebpa mpuamMm mapajesbHi @ piBHi. AA,||BB, |ICC; ...
AA,=BB,=CC,; = ...
4. Biuni rpani npusMu e napajejorpaMaMu. ABB, A, — mnapaJesorpam,

BCC;B; — mapajejorpam, ...

5. Ilmoma G6iuHOI MOBEpXHI MOXMJIOL HPU3BMHU HO-  Sgiyy =P AA
piBHIOE [OOYTKY IepuMeTpa IMepIeHIUKYJIIp-

HOTO IIepepisy IpuUsMHU Ha [TOBKUHY OiYHOTO

mepep

(Ssiqn =SB a, TSBeC,B, F -+ SaEE A, )

pe6pa. SHOBH > Sﬁitm + ZSOCH
NMpAaMa npusma
H1 D1
IIpusma HasuBaeThCcA NPAMON, AKIIO Ti
a B G D 0iuHi peOpa MepPIeHTUKYIAPHI 1O OCHOB.

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




§ 2. MHOrorpaHHuK i Moro enemeHTu. MNprama

3axinyenHa maba. 2

Baacrtusocri

1. Bucora npawmoi npusmu gopiBHIoe 6iunomy pebpy. H=AA, =BB,;= ...
2. Biumi rpami npamol mpusmu € HOpAMOKYTHH- ABB;A; — OPAMOKYTHUK,
KaMu. BCC,B, — UpAMOKYTHUK, ...

3. Ilnoma 6iuHOI MOBepXHiI HpPAMOI NPUBMHU J0- Sy = Py A4,
piBHIOE JOOYTKY IepuMeTpa OCHOBM Ha BHUCOTY g =S.. +28
o TIOBH 6iun OCH
mpu3Mu, TOOTO Ha AOBKUHY OiuHOTO pedpa.

MpaBunbHa npusma

IIpama mpu3Ma Ha3UBAETHCHA MPaBUJ/IbHOLO,
SIKIIO ii OCHOBM € NMPAaBUJIBbHUMYN MHOTOKYTHHUKAaMH.

A
I [} |
J | |
[}
| | | |
| | | | S
| | | | |
| | | | |
| | | | |
I ) S | I ——-—-4
—————— - s / \ , N
/ / \ Vs N
/
\/ , \/
TPUKYTHA YOTUPUKYTHAa H,HTI/IKYTHa IIIeCTuUKyTHa
NOACHEHHA U OBI'PYHTYBAHHA
o MHOFOFpaHHMK 1 MOTFO eJIeMEeHTMU. OI'IyKJTI MHOrorpaHHu1Ku BepHOINHa

fAxK Oyso 3asHaueHo B mimpyuHuky mas 10 Kiaacy, geaki @i-
rypu, PO3rJIAHYTI B Kypci crepeoMeTpil, HA3UBAIOTHCS MILAMU ™.
Haouno reomeTpuyHe Tijio MOMKHA YABUTHU CO0i AK YACTUHY ITPO-
cTopy, 3adHATY (ismyHUM TioM i oOMe)KkeHy moBepxHero. Ha-
OPUKJIAL, TOBEPXHA KYJIi — 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 ox-
Hiel TOUKM — uyeHmpa — Ha BincraHb, He OiJbIINy 3a paniyc.

Bigomi Bam Ky0, mapaJesemninen, mpusMa i mipaMmiga € MHO-
rorpaHHuKamMu. M H0202paHHUK — Ie TaKe Tijlo, ITIOBePXHA AKO-
IO CKJIAJAETHCA 3i CKIHUEHHOTO YMCJa MJIOCKNX MHOTOKYTHUKIB
(puc. 2.1, 2.2, 2.3).

MuororpanHUK Ha3UBAETHCA ONYKIUM, IKIITO BiH PO3TAIIIO-
BaHMUU M0 OAWH 0iK BiJ] MJIOIMUHYU KOYKHOTO IIJIOCKOTO MHOTOKYT-
HUKa Ha Iioro moBepxHi. Hampukiazn, Ky0 — ONYKJIUN MHOTO- ,
rpasEuK. Heonmykauii MHOTOTPAHHUK 300paskeHO Ha puc. 2.2. ’

pebpo

Puc. 2.7

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

ok magHiIe TOHATTS NeOMeTPUYHOrO Tija i foro moBepxHi poaria-
HyTOB § 9. Puc. 2.2
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KoxHuil mI0CKUIT MHOTOKYTHUK, i3 SAKUX CKJIAIAETHCA IIO- D C
BEepPXHA MHOTOTDAHHUKA, HA3BUBAETHCA ZPAHHIO MHOZ0ZDAHHUKA.
I'paHi omyKJ0Oro MHOTOrpaHHHKA € MJIOCKUMHU OIYKJINMH MHOIO-
KyTHuKamMu. CTOpPOHU TrpaHell HAa3MBAIOTHCA peOpamu MHOZOZPDAH- A,
HUKQ, a BEPIIUHU — BEPUUHAMU MHOZ0ZDAHHUKA.

IToscuuMo ckasaHe Ha mpukJaani Kybda (puc. 2.3). Kyo — 1me
ONYKJIUIl MHOTOTPAHHMK. MOTO HOBEpXHS CKJIAJAETHCA i3 IIECTH 4
kBaaparis: ABCD, ABB;A,, ... , aki e rpanamu Kyb6a. PeGpa 4
kyba — cropoHH nux kBagparis: AB, BC, BB, ... . Bepmuramn A B
kyba € BepmIuHHU KBajparis: A, B, C, D, A,, B;, C;, D,. ¥V kyb6a
IIicTh T'paHeli, ABAHANIATHL pedep i BiciM BepIIuH.

——— |- -

Puc. 2.3

SAxio moBepxHi0 Kyba (abo iHITIOr0 MHO-
TorpaHHWKA) pPo3pisaTm IO [AEeKiTbKOX MOTOo
pebpax i posKJiacTH Ha IIJIOIIUHI, TO OIePIKU-
MO POBTOPTKY IIhOT0 Kyb0a (MHOTOTPAHHUKA).
Imakmie Kamydu, po3zopmkow MHO20ZPAH-
HUKaQ Has3sMBAaETbCcA 00’€THAHHA CKiHYEHHOTO
ypcJjia MHOTOKYTHUKIB, IO BiAIIOBiZHO m0-
PiBHIOIOTH T'PaHAM I[LOTO MHOTOTPAHHUKA.
IIpz mpoMy BKas3yioThb, AKi CTOPOHM II Bep-
IMIUHY MHOTOKYTHUKIB 300pasKyioTh Ti cami

pebpa ¥ BepIIMHU 3aJaHOTO MHOTOTPAaHHUKA
# TOMY TOBWHHI CKJIEIOBATUCS OIHE 3 OJHUM.
(CkyietoBaHHA ABOX BifPi8KiB — PpiBHUX CTO-
PiH MHOTOKYTHUWKIB PO3TOPTKYW O3HAYAE BCTA-
HOBJIEHHS MiK IXHIMH TOUuKaMHu TaKol BiJIIo-
BimHoCTi, 3a AKOi 30epiraeTbcsa BificTaHb MiK
OBOMAa [OOBIIbHMMM TOUYKaMM, a BiAImoBimHI
TOYKM BiZpisKiB OTOTOKHIOIOTH, TOOTO BBa-
JKaIOTh 1X ONHi€I0 TOYKOI0 PO3TOPTKH, OTKeE,
OHi€I0 TOUYKOIO 3aJaHOT0 MHOTOTPAaHHUKA.)

IloBepxHIO OZHOTO MHOTOTPAHHMKA MOXKHA POSTOPHYTU IIO-

pisaomy. Hanpukniang, Ha puc. 2.4 mokasaHo IesaKi po3TopTKU Kyoa.
Haragaemo, 1o nzowa noéepxhni mHoz0ZpanHuUKa — Iie cyMa
ILJIOIN yCixX ¥oro rpaHeii. BoHa aOpiBHIOE ILJIOIi PO3rOPTKU 3a-
JaHOI'o MHOT'OI'paHHUEKA.
IIpoctum wmHOrOrpamHWMKaAM — OpW3MaM i mipamigam, AKi

OyAyTh OCHOBHHMM 00 €KTaMM HAIIIOTO BUBUYEHHS B I[bOMY PO3.Ii-
i, — MU maMo O3HaUYeHHs, IO, IO CYTi, He BUKOPUCTOBYIOTH IIO-
HATTA Tina. Posrasamatrumemo reomMerpuduHi (Girypum, Bu3HaAUAOUU
BCi TOUKM HPOCTOPY, II0 iM HajJe:KaThb. IIOHATTA reoMeTpHUUHOr0
Tija i Ioro MOBEPXHIi B 3araJbHOMY BUIIQAKY PO3TJISTHEMO IIi3HiIIe.

Puc. 2.4

@ Teopema Ennepa

IlikaBy TeopeMy IIpO CHiBBiIHOIIIEHHA
MijK UmcJIOM TpaHel, pebep i BepmimH MHO-
rorpanuuka noBiB y 1752 p. Jleonapza Eitnep.

TeopeMa 2.1 (TeopeMa Eimnepa). dasa
OyIb-IKOT0 OIIYKJIOTO MHOTOIPAaHHHKA
Ma€ Micie piBHicTH

B+I'-P=2, 1)
me I' — uwmeno rpameii, P — uucao pe-
0ep, B — uuca0 BepiuH 3aJaHOT0 MHO-

rOrpaHHHKA.

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

Y ABUMO, 1110 TOBEPXHSA I[LOTO MHOTOTPaH-
HUKa 3po0JieHa 3 eJIaCTUYHOTO MaTepiay.
Buanyunmo (Bupiskemo) ogHy 3 IiOoTO r'paHei,
Hanpukigan, ABCD, a moBepxHIO, IO 3aJu-
IIUJIACS, POSTATHEMO Ha IIonuHi. Ogep:KuMo
citky (puc. 2.6), mo wmicrurte I'1=I'-1
MHOTOKYTHUK (ZaJii HasuBaTUMeMO Ii MHOTO-
KYTHUKU TpaHamMu), B BepmuH i P pebep.

HoBenemo, Mo s Iti€ei CiTKU BUKOHY-
€ThCS CITiBBiJHOIIIEHHS

B+T,-P=1. 2)

(ITe #t osmavaTuMme, IO AJIA BUXiTHOTO
MHOTOTPaHHUKA Oylae CcIOpaBeIJIuBUM He00-
xigue cmiBBigHOmeHHa (1).)
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B c
g ¢
P
H‘l D7
A D
Puc. 2.5 Puc. 2.6 Puc. 2.7

ITokasxkemo, 110 cmiBBigHOIIEHHA (2) He 3MIHUTBCHA, SKIIO
B SAKOMY-HeOYIb MHOTOKYTHHUKY CITKN IIPOBECTH [iaroHAJIb.
CuopaBgi, micasa mpoBemeHHs Taxkoi miaroHaai B citmi (puc. 2.7)
O6yne B Bepmun, P+1 pebep i I'; +1 rpasb, oTsKe, oJep:KyeMo:
B+ (1"1 + 1) - (P + 1) =B +T'; — P. BuxkopucroByoun 1110 BJIaCTUBICTS,
IpOBeNeMO B CiTIli miaromaJi, 1m0 po30MBaOTh MHOTOKYTHUKY, SKi P
MiCTATBCA B Hill, HA TPUKYTHUKY (puc. 2.8), i Ajasa orpumMaHoi ciT-
KU TOKayKeMo, IO CIiBBigHOIIEeHHsS (2) BUKOHYEThCA. /s IIHOTO a~_D
MOCJIiTOBHO BUJIyYaTHMMEMO B30BHIITHI pebpa CiTKM, 3MEHIIYIOUN
B Hi#l KiBbKiCcTh TPUKYTHUKIB. IIpy TbOMYy MOMKJINBI ABa BUIIAIKN:
1) pna BuydeHHs, Hanpukiaan, TpuxkytHuka BCC; Ha puc. 2.8 Puc. 2.8
morpi6bHO mpubpaTu omHe 30BHIiNIHE pPebpo BC (mIuB. pesyabTaT
Ha puc. 2.9); 2) mo6 BusyunuTu norim Tpukytauk DCC; (puc. 2.9), B ¢
HeoOximHO mpmbpary B)ke ABa 30BHiIMHIX pebpa — DC i CC,.

B o6ox Bumamkax crmiBBimHomenua (2) me sminioeThca. Ha- B
MPUKJAJ, Y TEepIIOMYy BUIAAKY IIiCJS BUIYUYEHHS TPUKYTHUKA
YKCJIO BEPIIVMH He 3MiHMJIOCA, Xo4ya ¥ mpubpasm oxHe pebpo P
i omHy rpab. ¥ pesyabraTi pisEuna I'; -P He 3minmiacsa,
oT:e, He 3MiHEMBca i Bupas B+I'—P. ¥V gpyromy sBumaaky AND
BHACJIIOK BUJIYUYEHHS TPUKYTHUKA UUCJIO BEPIIUH 3MEHIIUJIO-
cAa Ha omHy (3anummuiacsa B—1 BepimHa), YMCJI0 I'paHeil 3MeH-
IIMJIOCA TaKOXK Ha ofHY (3amummuiaaca I'y—1 rpass), a umcio Puc. 2.9
pebep smenmuaocsa Ha 2 (3anumwuiaocsa P-—2 pebpa). Amne Toxi
(B-1)+(r,-1)-(P-2)=B+T, -P.

Or:ke, micasa BUIYYEHHS OIHOTO

Teopemy Eiisiepa icTopuku MmaTeMaTUKU Ha3M-

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

IIpomoB:kytoum mporec BUIYyYEHHS
TPUKYTHUKIB, 3PEIIITOI0 OJEPIKUMO CiT-
Ky, IO CKJAJAETHCA 3 OLHOTO TPUKYT-
Huka. [na rakoi citkm B=3, P=3,
I'; =1, oroxe, B+I'; —P=1. Orxe, cmis-
BigHOIIEHHS (2) BUKOHYEThCA 1 s
BUXimHOI cCiTKHM, 3BiZKH OCTaTOUYHO
OLEepIKYyEMO, IO AJA 3aTaHOI0 MHOTO-
TpaHHUKA CIIPaBIKYETHCA CIIiBBigHO-
menHsa (1). O

BalOTh IIEPIIIOI0 TeopeMolo monosozii. Ile poamin
reomerpii, SKUN BUBUAE BJACTHUBOCTI Qiryp, Imo
He 3MiHIOIOThCA IIPW HemepepBHUX AedopMalliax,
110 IPUIIYCKAIOTh OyIOb-sdKi PO3TATHEHHS i cTuc-
KaHHA, ajie 6e3 pPo3puBiB ab0 JOJaTKOBUX CKJIEIO-
BaHb. TaKi BIacTUBOCTI Ha3WBAIOTLCSI MONO0JL02ZiU-
numu. CuiBBigmomenusa Eiinepa B+I'-P=2 gaa
ONYKJNX MHOTOTPAHHUKIB € caMe TAaKOI0 TOIIO0JIO-
riuHoi0 BJacTHUBicTIO. MHOrorpaHHUK MOMKHA K
3aBrogHoO Ae()opMyBaTH, HPHU IILOMY pebpa i rpami
MOJKYTb BUKDPUBJATHUCSA, OJHAK 1X UYHCJIO, OTIKe,
i cmiBBigHOMEeHHA Eilysepa, He 3MiHIOETBHCA.
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0 Mpu3sma

’ . O3HayveHHA. [pM3MOI0 HA3WBAETHCSA MHO-

rOrpaHHUK, YTBOPEHUH JBOMA ILJIIOCKMMU
MHOTOKYTHHKAMH, IO JICHKATh y Pi3HHUX
MJIOIMHAX i CyMinaoThCA MapaierbHuM
nepeHeCceHHIM, Ta BciMa Bigpiskamu, 1o
CIIOJIYyYaAIOTh BiMOBITHI TOYKM IIUX MHO-
rokyTHUKIB (puc. 2.10).

MHOTOKYTHUKY Ha3WBAIOTHCSA OCHOBAMU
npusmu, a BipisKu, II0 CIIOJYYalOTh BiAIO-
BimHi BepmuHmI, OivHumu pebpamu npu-
3mu. Ilpusma HA3UBAETHCA N-KYMHOW, AKIIO
il ocHOBaMHu € N-KYTHUKMU.

Hapani posrisigaTuMeMo TiIbKY IIPU3MU,
OCHOBAMHU SAKWUX € ONYKJi MHOTOKYTHUKH.
Taki npmsMu € ONYKJIUMU 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
BiAMOBiAHI TOYKM OCHOB.

Biuni pebpa mpusmmu — Bingpiskm AA,,
BB,, CC,, DD,, EE;,.
Biunmi rpami mpusmm — mapaJsesiorpaMu

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

1

B
Puc. 2.70

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

1. OcHoBu mpu3Mu piBHI (OCKiTBbKU mapa-
JeJibHe TIepeHeCeHHs — Ile PyX, a MHOTOKYT-
HUKH, II[0 CYMiIIAalOThCA PYXOM, € PiBHUMHU).

2. OcHOBM MPU3MH JIEKATH y IMapajeib-
HUX IUIOIGMHAX (OCKiJbKM B pesyJbTaTi Ia-
paJIeJIbHOTO IepeHeceHH: IJIOIIUHA IIepexo-

IUTHh y IapajejbHy mIoinuHy (abo B cebe)).

3. bBiuni peOpa mnpusmMm mnapajexbHi
i piBHiI (OCKiJIbKM B peayJbTaTi mapaJiesb-
HOTO TepPeHEeCEeHHS TOUYKHU IePeMiIlyIoThCA
o mapaJieJbHuX (a60 TaKuUX, 1110 36irarThCsd)
OpAMUX HA Ty caMy BiJ[CTaHB).

Ilogepxnsa npu3mu CKJIADAETHCSI 3 IBOX
ocHOB i Giumoi moBepxHi. BiuHa noeepxus
CKJIQZIAETHCS 3 IapaJiejorpaMiB. ¥ KOMKHOTO
i3 MMux mapaJjesorpaMiB ABi CTOPOHU € BiAIo-
BiIHUMU CTOPOHAMHU OCHOB, a ABi iHHIi — cCy-
cigaiMmu GiuHUMU pebpamu.

Ax 6auumo, BuU3HAUeHa B TaKUI CIIOCiO
opu3Ma Mae BCi Taki cami BJacTWMBOCTI, IO
OyJiz posTJIAHYTI B migpyuyHury miaa 10 kia-
Cy Ha OCHOBi HAOYHOTO MOHATTA IPU3MHU.

Haragmaemo peaxki moHATTs, IIOB’A3aHi
3 IIPUBMAaMU.

Bigpisok, m1o cmosyuae aBi BepImHHI
opuaMm, AKi He HajJe)XaThb OOHIN rpaHi, Ha-
3UBAETHCA 0iAZOHANNLIO NPUIMU.

Bucomow npusmu Ha3UBAETHCA IEPIIEH-
IUKYJIAP, IPOBEJEHNI i3 TOUKU OMHiel OCHO-
BU NPU3MU [0 IJIOUIMHM JPYyrol ii OCHOBU.
JHOBKUHY IIHOT0 MEPUeHIUKYJIApa TaKOXK
HA3WBAIOTh GUCOMOI0 NPUIMU.

OCKiJIbKY TJIOIMHY OCHOB IIPU3MU ITapa-
JIEJIbHI, TO 8UCOMOI0 NPUBMU € 8i0CMAHb MidC
nAOWUHAMU II OCHOS8.

Tako:x Haragaemo (AUB. MiAPYUYHUK IJIA
10 kJacy), 1Mo, STiZAHO 3 HpaBMJIAMU IIapa-
JIeIBHOTO ITPOEKTYBaHHS, 300paskKeHHA MIpPU-
3Mu OyAyIOTh y Takuit cmoci6. CmouaTky Oy-
IYIOTh OgHY 3 ocHOB F (puc. 2.11) — nmesaxuii
IJIOCKWN MHOTOKYTHWK. IloTim i3 BepmuH
MHOTOKYTHHKA F 1mpoBogAThL OiuHi pebpa
IpU3MHN y BUIJAAI TapajieIbHUX BiApisKiB
piBHOI moB:xkuHU. Kinmi nmux Bigpiskis cmoiy-
YaloTh 1 OJEPKYIOTh APYTY OCHOBY TPU3MU.
HeBupumi pebGpa 300paskyioTh IIITPUXOBUMU
JiHigMM7.

Puc. 2.77
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I3 BiacTmBOCTell mapaJsielbHUX IIJIOIIWH BUIJIWBAE, IO IIepe-
pisu mpuaMuM IJIOIWMHAMU, ITapajelbHUMU OiuHMM pebpam, € ma-
paJielorpamMaMu.

@ O6rpyHTYHTE Le CaMOCTilHO.

3okpeMa, IlapajielorpamMaMy € TaK 3BaHI AiaroHanbHi mepe-
pisu mpmsMu — mepepisw TPUSMHU IJIOIIWHAMM, IO TPOXOAATH
yepe3 OiuHe pebpo i1 miaroHasab ocHOBU mpuaMmu (puc. 2.12).
|

3agHaumMoO, II[0 TPU3MaTUUYHY (GopMy MamTh Aedki Puc. 2.72
KpucTaju, HaNpUKJIaL, iCJaHACBKUU IIIIaT 4Yu cMaparmi.

Puc. 2.713

o NMpama npusma KosxHa 6iuHa rpaHs IpPsIMoOi IPU3MH Iep-
NMEeHIUKYJISIPHA 10 OCHOB NMPU3MHU (OCKiJIBKU
KoJKHa OiuHa rpadb IIPOXOAUTH uepe3 OiuHe
pebpo, MeprIeHAUKYJIAPHE O OCHOBU).
JdiaroHaapHi mepepism mnpaMoi mpu3MH
€ NPAMOKYTHHUKAaMHU (OCKiJIBKM KOXKHUU Jia-
TOHAJBLHUN IIepepis HpPOXOAUTL uepes OiuHe

OsHauveHHA. IIpusma Ha3uBa€TbCa NpA-
Molo, gKImo ii 0iuHi peOpa mepmeHIUKY-
JApHi 70 ocHOB. ko 6iuni pedpa mpu-
3MU He NEePIEeHINKYJIAPHi IO OCHOB, TO
MpHU3Ma HAa3UBAETHCA MOXMJION.

Y npamoi npusmu 6ci 0iuHi zpani € nps- pebpo, meprIeHAUKYJISAPHE IO OCHOBU, TO BCi
MOKYMHUKAMU. KyYTU [iaroHAJBHOT'O Mepepisy € IpaMuMI).

3o0pasKkyouyn IIpAMYy NOpU3MYy, 3a3BU- O3HayeHHs. IIpava mpusMa HA3MBAETHCS
yaii Oiumi pebOpa HOPOBOLATL BEPTUKAJIBHO NpaBUJIbHOIO, AKIIO il OCHOBM € IMPABUJIb-
(puc. 2.13). HMMHM MHOTOKYTHUKAMU.

Bucora mnpamoi mnpusMu JAOpPiBHIOE il Ilnouwero 6iunoi nosepxni npusmu (ado ’
oiuHOoMy peoOpy (OCKinbKM KOKHe OiuHe pe- 0iuHOI0 TTOBEPXHEI0) HA3WBAIOTh CYMY IIJIOII]
O0po MepHeHAUKYJIAPHE OO0 OCHOB i JOPiBHIOE Oiunux rpameit. Ilsowa noOBHOI NOBEPXHI
BigcTani Misk mapajelbHUMU ILJIOI[UHAMU npu3mu HOPiBHIOE CyMi IIOI GiUHOI MOBEPX-
OCHOB). Hi Ta TJIONT OCHOB. \

dopma mpa-
BUJIBHOI IIPU3MU
YacTO BUKOPHUCTO-
BYETHCA B apXi-
TeKTYypi, HAIIpuU-
KJazn, OymiBisa
IlenTarona mae
dbopMy IpaBUIb-
HOI I’ SITUKYTHOI
IPU3MU.
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Teopema 2.2. Ilnoma 6iunHoi moBepxHi
MPAMOI IPU3MU TOPiBHIOE JOOYTKY IIepH-
MeTpa OCHOBU HAa BHCOTY IIPHU3MM, TOOTO
HA MOBKUHY GiuHOTO pedpa.

® DBiunmi rpami nmpamoi mpusMu € TPS-
MOKyTHUKaMu. OCHOBU IIUX NPAMOKYTHUKIB
€ CTOPOHAMMU MHOTOKYTHUKA, AKWUHN JIEKUTH
B OCHOBi ImpW3MHU, a BUCOTU AOPiBHIOIOTH JI0-
BKUHI 6iuHux pebep (puc. 2.14). Toxi moiia
0iuHOI MOBEPXHi MPU3MU AOPiBHIOE:

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

e a;, 4y, ..., @, — JOBXUHU pebep OCHOBU;
P — mepumMeTp OCHOBU IPU3MHU; [ — MOBXKU-
Ha Oiunmx pebep. O

Mpuknag. ¥V moxmiii mpusMmi IIpoBeneHO
mepepis, AKWN mTepeTwHae Bci OiuHi pebpa
i HepmneHAMKYJAAPHUI OO HUX. SHAHLITH
oy OiuHOI MOBEPXHiI MPU3MU, SKIIO IIe-
pumeTp mepepisdy mopiBHIoe P, a mTOBMXKHUHA
b6iumoro pebpa — I.

Poszg’s3anua. IlnoiuHa IIPOBENEHOIO
mepepisy pos30OuBae mpuU3My Ha OBiI UacTHUHU
(puc. 2.15). 3acTocyemo mo onHiei 3 HUX Ia-
pajenbHEe IIePeHEeCeHHs, Y Pe3yJIbTaTi SKOTO
OCHOBHU IIPU3MHU cyMicTaTbca. Ilpu 1pomy
OJIEP’KMMO TIPAMY NIPU3MY, OCHOBOIO fAKOI
€ mepepis sagaHoi mpusmu, a 6iuHi pedpa mo-
piBHIOOTH [. I1a npusma Mae Taky camy OiuHy
IOBEPXHIO, 110 ¥ 3agaHa. Orixe, maomia 6iuxoil
MOBEPXHi 3amaHol mpuamMu gopiBHIOE Pl.

3a3HaumMo, IO IIepepisd mpusMu, AKUN
mepeTuHae Bci OiuHi pebpa ¥ mepreH uKyIap-
HUHA [0 OGiuHUX pebep, HABUBAETHCA NeEpPrneH-
Jukynapuum nepepisom. Tomy onpepskaHUi

Puc. 2.714

Puc. 2.15

pe3ysbTaT MOMKHA CPOPMYJIIOBATU TaK: NJO-
wa 0iunoi nosepxHi (abo OiuHa noeepxHs )
noxusaoil npudmu 0opieHioe 000ymky nepume-
mpa nepneHOUKYAAPHO20 nepepisy nNPuUIMuU
Ha 008x#UHY 0iuHO020 pebpa.

é Ocob6amMBOCTi po3B’A3yBaHHSA
CTEepeoOMEeTPUYHMX 3ajaud
Ha OGYMUCNIEHHA, NOB’A3aHMUX
i3 MHoOrorpaHHMKamm

ITlix uac posB’sA3yBaHHS TaKuUX 3a1a4
HAWyYacTille JOBOAUTHLCS CIIOUYATKY OOT'DYH-
TOBYBATH SIKYCh BJIACTUBICTHL 3aJaHOI IIPOCTO-
poBoi ¢irypm abo Tina i TinbKM micaa Toro,
SK IIJ BJIACTUBiCTH BCTAHOBJIEHA, BUKOHYBATH
o0umcaeHHsaA. 3BUYAWHO, y B3aIlucy po3B’s-
3aHHSA MOTPiOHO OOI'PYHTOBYBATH TiJIBKU Ti
TBEP/KEeHHSA, AKiI OyAyTh BUKOPUCTAHI B X0/l
MMOJAJIBIIIOTO PO3B’A3YBaHHS.

IIpononyemo cxemy posg’s3yseanus 3aday
Ha 004uUcCJeHHS, TIOB’SA3aHUX i3 MHOTOI'DaH-
Hukamu (i Timamu obepTaHHA).

1. O6rpynmyseamu po3maulyéanHa 6u-
comu MHO202ZPAHHUKA.

2. O6rpynmyeamu, uwo npocmoposi
Kymu i npocmoposi eidcmani nNo3HAYeH
npasunbHO.

3. Axwo posznadaemuvca nepepisd MHO-
202paHHUKA, MO 00T pynmyeamu 1ozo ¢op-
My (axwo uys ¢gopma eurKopucmosyemuvces
0na po3eé’a3yeanHs).

4. Axwo po3znadaemvbea KoMOiHAUiA
MHO202paAHHUKA U mina obepmanHA, MO
onucamu 630€MHe PO3MAULYEAHHA TXHIX
enemenmie.

5. Ha kosxcnomy Kpoyi ob64wucnend ykKa-
3amu, enemenmu AK020 MPUKYMHUKA 6U-
3Havawmbvca, i AKUWO 6iH NPAMOKYMHUU,
NOACHUMU HOMY.

3BUUYAHO, I CXeMa € OpPi€HTOBHOIO,
ame i1l BUKODHUCTAHHS [OIOMAarae BIOPS-
KyBaTH MipKyBaHHA B IIPOIIECi CKJIQZaHHS
mIaHy po3B’sa3yBaHHA 3azmaudi. Ile mosBosse
He IPOITYCTUTH iCTOTHI MOMEHTHU IIiJ Yac 3a-
nucy ii poss’asanHsa. Hagami odpopmasaTume-
MO pO3B’sA3aHHS 3aJady Ha O0UYMCIEeHHSA, Ha-
BeleHUX y MiAPYYHUKY, i3 BUKOPUCTAHHAM
3aIIPOIIOHOBAHOI CXEeMMU.
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MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

MIPU3MMU.

Pozp’azannga

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

(puc. 2.16) — 3amana mpaBUJbHA IMECTUKYT-
Ha npusMa. B 0CHOBi mpaBUJILHOIL IIPU3MU JIe-
JKUTH TpaBuUJAbHUN miecTukKyTHUK ABCDEF.
Kosxue 6iune pebpo mpaBuabHOI mpusmu € ii
BucoTO10, ToMy BB; 1 ma. ABC.

2. ¥Yci pgiaromanbHI mepepisu mOpaBUiIb-
HOI HOpPUBMH — IPAMOKYTHUKU. 1X BHUCOTH
IOPiBHIOIOTH OJHA OOHIiN i OiuHOMYy peopy.
OcHOBUM TPAMOKYTHUKIB JOPiBHIOIOTH Iiaro-
HaJIIM OCHOBUM mnpusmMu. Tomy HaWOiIbIIIM
€ [iaroHaJLHUH Iepepi3, IO IIPOXOIUThH
yepes Halibinbmy giaronans BE ocuosu. Toxi
SBEEIB1 =48 cm?.

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

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

4. 3a BIACTUBOCTAMU IMTIPABUJIBHOTO 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®.
Bidnosids: 144 cm?. <

IInoma HaWOiNBIIIOTO MiarOHAJBLHOrO IIepepidy IPaBUJIBHOI IIECTHUKYT-
HOI mpmaMu gopiBHioe 48 cm?. 3HalgiTh Moy 6iuHOI MOBEepxXHIi ITiel

Komenrap

Bukopucraemo HaBeneHyY BUIIE CXEMY.

Hna oOrpyHTyBaHHSA pO3TAIIyBaHHS BU-
COTH JOCTATHBO IIPUTANATH, IO NPABUJbHA
npu3ma € npamor, momy KodxHe 6iuHe pedpo
npuamu € ii ucomoio.

3a yMOBOIO 3ajaui 3 ycix mgiaroHaabHUX
mepepisiB moTpiOHO BuUOpaTM HANOIILIIMIA.
OckinbKu BCi AiaroHaNbHI Tepepisu € mpsamo-
KYTHUKaAMU 3 PiBHUMU BHCOTaAMH, TO HANOLIb-
muM i3 HEUX Oyge TOi, y sAKoro Oyme Haii-
0isbIIIa OCHOBA, TOOTO TAKUM, KU IPOXOIUTH
yepe3 HAWOIJBINY AiaroHajab IIPABUJILHOIO
IIeCTUKYTHUKA.

I o0uMcJIeHHs ILIOINi OiuHOoi moBepXHi
MpaBUJIbHOI IPU3MHU 3HOBY CJif ypaxyBarTwH,
110 TIPaBUJIbHA MPU3Ma € IPAMOIO, TOMY NJ0-
wa 0iuHOl noBepxHi NpasuabHOl npusmu 00-
pigHI0€e 000ymKYy nepumempa 0OCHO8U Ha OiuHe
pebpo. Takok TOTPiOHO 3BEPHYTH yBary Ha
Te, 1o Bci Oiumi rpaHi mpusmMm — piBHI
OPAMOKYTHUKHN, TOMY OJsi 3HAX00MCeHHS
nJaowi 0iuHOI NnoBepxHi NPABUJbHOL NPUIMU
MOJCHA 3HAUmMU naow,y o00Hiel OiuHOl 2pami
ma NOMHOMUMU pe3ysbmam Ha KiIbKicmb
6ivHux ezpaueil (Ha 6).

PosmoumHaoun o04YuCIeHHA, CIi ypaxy-
BaTH OPi€HTHUP, HABEICHUN V HiAPYUHUKY I
10 kJacy: aKu,o 6 ymosi zeomempuiHoi 3adaii
Ha 004UCNeHHS 63azasi He 3a0aHO0 8i0pi3Ku
(abo 3adawi 6i0pisku U KYmMu HeMOHNCAUBO
o0’edHamu 6 3pyuHuil O0as po36’A3Y6AHHA
3a0aui mpuKyYmHUK ), mo 3a36udail ysodamo
Hegidomuil 6i0pi3ok (abo Hegidomuil kym, a6o
Kiabka Hegidomux ). Buxogsauu 3 1iporo, Tpeba
BBECTU HeBigoMmi Bigpisku.

Kpim Toro, Bumory s3amaui 3pyuHO BUpPasu-
T yeped 3MiHHi. Ile m03BOIUTH 3a 3agaHUM
CIIiBBiZHOINIEHHAM MisK 3MIHHUMU OIep:KaTu
BiAMIOBiAb.
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3adaya 2

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

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

Po3sB’a3zanna

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

2. 3a BJIACTUBICTIO HPAMOI IIPU3MMU ILJIO-
muHa OocHoBU A;B,C; mnepueHIuUKyJIApHA
1o 6iunoi rpari BCC,B,. IIpoBememo B II0IIu-
Hi A;B,C, nepnengurynap A;M 1 B;C;, Toxi
A/M 1 on. BCC B, . Otxe, Bigpisox BM —
npoeknia npamoi BA; Ha miomuny BCC,B;
ikyr AjBM — kyT Mix npamoio A;B i mio-
muHoo BCC;.

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

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

4. I3 mpamMokyTHOro TpuUKyTHuKa A;MB;
OJIEPIKYEMO:

AM=\[AB? - BM? = 5> —4? =3,

5. Iz mpamokyTHOro TpuKyTHHUKa BB;M
(BB;C;C — npaAMOKYTHUK) OZEPXKYEMO:

BM =\|BB? + B,M? =\3% +4% =5,
6. Is npamMokyTHOro TpukyTrHuka A;MB
(A;M Lun. BCC,B,) opep:yemo:
A M
tg L A|BM =— =§=0,6.
BM 5
Orxe, L A;BM =arctg0,6.

Bidnosiov: arctg0,6. <

A

1

Komenrap

Puc. 2.717

Buxopucraemo HaBeneHy BUILlE CXeMYy.
Ona oOrpyHTyBaHHS pO3TAIIIYBaHHA BUCO-
TU MOCTATHLO MPUTANATV O3HAUEHHA IPAMOIL
IPU3MU.

3a yMoBOIO 3a7aui MOTPiOHO BKasaTu KYT
Mix npamoio A;B i nmomunooo BCC;, To6TO
3a OBHAYEHHSAM — Ile KYT Mi’K IpAMOI0 Ta ii
IPOEKITielo Ha 1o mioinuuy. 11106 omepsxaTu
npoekniro npamoi A;B Ha miomury BCC,
IOCTaTHBO 3 TOYKU A; IIPOBeCTH IepIeHU-
Kynap Ha miaomury BCC;. Ina nporo Bu-
KOPHMCTAEMO TaKWil IpUiioM (OUB. TiAPYUYHUK
mia 10 xkiacy): wo0 npogecmu nepneHouky-
AAp i3 mouku 00 NJOUWUHU, MOMCHA Uepe3
3a0any mouKy nposecmu NJOULUHY, NeprneH-
JukyaapHy 00 3a0aHOl NJIOWUHU, @ nomim
Y nobydosamiii. naoujuHi npogecmu nepnem-
Jukynap i3 3a0anoi moyku 00 npamoi nepe-
MUHY PO32AAHYMUX NJOULUH.

Y 11boMy BUIIAAKY HaBiTh He MOTPiOHO Oy-
IyBaTHU MEPHeHIUKYISAPHY IJIOMNHY — Oiumi
rpaHi TmpAMOI TPU3MU MEPHEeHAUKYIAPHI 10
ocHOB (i € IPAMOKYTHUKaMM).

Jlns nosezuwenHHs aHALIZY NPOCMOPOBUX
KOHQizypayiil HaA KON HOMY KPOUi 00YUCTEeHb
MOMCHA  cynposodxcysamu  po38’ A3Y6aAHHS
BUHOCHUMU NJAOCKUMU pucynkamu (piBHO-
O6egpenoro TpukyTHuKa A;B,C;, IPAMOKYT-
Huka BB;C,C, npAMOKYTHOIO TPUKYTHUKA
A/MB — ocraHHiI 300pasXeHO B HaBeJeHO-
My pO3B’A3aHHIi).



§ 2. MHOrorpaHHuK i Moro enemeHTu. MNprama

3anumaHHg

Bnpabu

1.
2,
3.

4.*

5.
6.

10.
11.
12.

Axun MHOTOI'PaHHUK Ha3MBaIOTh OHYKJII/IM?
I[ITo Take rpaHb OMYKJOTO MHOTOTPaHHUKA? pPedpo? BepiuHAa?

fxe cmiBBigHOIIEHHA MiK KiJbKiCTIO BEpINHWH, rpaHell i pebep OmyKJIOTO
MHOTOTpaHHUKa (Teopema Eiimepa)?

HoBenites Teopemy Eiisepa niad OomyKJIMX MHOTOTDAHHUKIB.
IITo Take mpuama? ocHOBU mpuamMu? Giuni rpani? pebpa?

HoBemiTs, 1110 OCHOBU HNPU3MHU JIeXKATh Y IapajieIbHUX ILJIONIUHAX 1 piB-
Hi, O6iuni pebpa mapaJsiesbHi ¥ piBHi, 6iuHi rpaHi — mnmapamemxorpamu.

I[ITo Take BucoTa mpusMu? giaroHaJb IIPU3MU?

SIKoio (iryporo € mepepis mpU3MH IMJIOIIMHOIO, IapaJieJbHOI0 OiuHHM
pebpaM, 30KpeMa giaroHajabHUII mepepis?

fxa nmpusma HasuBaeThbcAa mpaAMo? moxwuioio? HasBits i o0rpyuTyiiTe
BJIACTUBOCTI IIPAMOI IIPUSMU.

fxa mpusmMa HasMBAETHCA TPABUIBHOIO?
IITo Take muormia O0iuHOI MOBepxHI mpmaMu? IMOBHOI ITOBEPXHi mpuamMu?

HoBemiTs, 110 mJoIla 6iuHOI MOBEPXHI mpPAMOI HPU3MHU HAOPiBHIOE [0-
OyTKYy IlepuMeTpa OCHOBUM Ha BUCOTY IIPU3MMU.

2.1.° Bo6pasiTh MHOrOrpaHHMK, AKHI Mae:

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

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

KM B HbOTI'O BepIINH, pebdep?

2.3.° OgHa 3 rpaHeii MHOTOIDAaHHUKA — II' ATUKYTHUK.

1) Axy maliMeHIITy KiJbKicTh pebep MoOKe MaTH Ileifi MHOTOTPAHHUK?
2) fAxky HaliMeHITYy KiJbKiCTh rpaHeil MOKe MaTH I[efi MHOTOTPaHHUK ?

2.4.° Ckinpkm miaroHasneii Mae n-KyTHa mpuama?

2.5.° OnHe 6iuHe PeOpO MPHUBMU IEPHEHAUKYIAPHE A0 ILION[MHU OCHOBH.

HoBexnits, 1o inmi 6iuni pebpa TeX MepHEeHIUKYIAPHI M0 IJIONIMHUA
OCHOBH.

2.6. Biume pe6po MOXUJIOIi MPU3MHU 3aBAOBXKKHU 15 cM HaxmiIeHe A0 ILIO-

muHY ocHOBH mix Kyrom 30°. 3HAAiTh BHUCOTY HPU3MU.

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

OiTe KyT Mixk npamumu CB; i AA,.

2.8. OcnoBO0O IpAMOi NpHU3MK € poMO; AiaroHadi HPU3MH JOPiBHIOIOTH

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 OiunmmmMm pebpaMu MOXMJIO0I TPUKYTHOI IPU3MU M0O-
piBaIOIOTL 37 cM, 13 cm i 40 cm. 3HaiigiTh BifcTaHb MiK OiIBIIIOIO
0iYHOIO I'PAHHIO i IPOTHJIEKHUM OiUHHM DPeOpPOM HPUBMU.

Iloma OCHOBY IIPaBUJILHOI YOTUPUKYTHOI Ipu3Mu AopiBHIOE 144 cm?,
a Bucota — 14 cm. 3HaWIiTh AiaroHajb IIPU3MHU.

Ilnoma GiuHOI MOBEPXHI HTPaBMJIIBHOI YOTHMPUKYTHOI TMPU3MHU AOPiB-
Hroe 32 M2, a miuoma mosHoI mosepxHi — 40 m2. 3HaAiAITL BHUCOTY
TTPU3MU.

IInomia 6iunol rpaHi MpaBUABLHOI YOTUPUKYTHOI IPU3MU JOPiBHIOE Q.
SHaAUOITE ILJIOINY diaroHAJLHOTO IIepepisy.

3HaiAiTh IIoIMy OiuHOI MOBEPXHI NMPaBUJIBHOI YOTHPUKYTHOI IIPHU-
3MU, iaroOHAaJb AKOI 3aBIOBXKKU @ YTBOPIOE:

1) i3 muommHOI OocHOBU KyT 60°;

2) i3 muomtuuOI0 Oiumoi rpani xyt 30°.

Vi pedpa mpsamoi TpukyTHOI npusmu piBHIi. ILmomia 6iumnol moBepxHi
npusMu gopisHioe 12 m2. 3HAALITL BUCOTY Ii€l IPU3MMU.

Ilmomia 6Giumoi MOBEpPXHI HPABMJIBHOI UYOTUPUKYTHOI HPUIMU
ABCDA,B,C,D; 3 ocuoBoio ABCD popiBaioe 48 M?, a mioa mepe-
pisy ABC,D; — 15 m®. 3HaiifiTh BHCOTY HIPU3MHU.

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

1) mory 6GiuHOI TTOBEPXHI MPU3MU;

2) mjomry aiaroHaJbHOTO IIepepisy MpusMu;

3) mBorpaHHi KyTH mpu OiYHUX pedpax MPU3MH.

Biacraumi mMik mapajielbHUMH OPAMHME, 1[0 MicTATH 6iuHi pedpa mo-
XUJIOI TPUKYTHOI HNPU3MU, MTOPIiBHIOIOTH 2 c¢M, 3 ¢cM i 4 cm, a Oiumi
pebpa — 5 cm. 3HAHAITH IOy 0iYHOI MOBEPXHI IPUIMU.

ITepepisdoM mOXuUJIOI TPUKYTHOI MTPUBMHU ILJIOIIUHOIO, TePIEeHANKYIIP-
HOI0 10 OiuHOro pebpa, € piBHOOEAPEHUN NPAMOKYTHUIN TPUKYTHUK,
IJIoIa AKOTO0 AOopPiBHIOE . Biune pebpo mpuaMm AOpiBHIOE a. 3HAU-
IiTh mIoIy OiuHOI ITOBEPXHi mpU3MU.

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

1) TpukyTHOI;

2) YOTUPUKYTHOI;

3) IIeCTUKYTHOI.

Cropora AB ocHoBu mnpaBmiabHOI 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, npasuibHOI uoTupukyTHOI npusmu ABCDA,B,C,D,
3aBIOBXKKHU @ YTBOpIOE 3 ILTomuHOIO Oiunoi rpani BCC;B; xyt 30°.
SHAUITE:

1) KyT MiK I[i€l0 JiaroOHAJJIIO i IJIOIIMHOI OCHOBH;

2) nomy miaromaspHOTO nepepisy BC;D;A;

3) momy AiaroHaabHOTO Iepepisy BB;D;D.

OcuoBoro moxmumnoi npusmu ABCA;B;C; € piBHOOeJpeHU#l TPUKYT-
HuK ABC, y akomy AC=AB=13 cm, BC=10 cwm; 6iune pebpo mpu-
3MHU YTBOPIOE 3 ILJIOMIMHOIO OCHOBU KyT 45°. OpTOroHAJIbHOIO IIPO-
ekniero BepmuHu A; Ha miomuHy ABC e Touka IepeTUHY MeZiaH
rpukyTHUKa ABC. SHaligitTes nnomy rpaei CC;B;B.

OCcHOBOIO TIPAMOI TIPU3MHU € PiBHOOEAPEHUH TPUKYTHUK, OiuHa CTOpPO-
Ha AKOr0 BIJHOCHUTBLCS MO OCHOBU AK 5:6. Bucora mpusmu mopiBHIOE
BHUCOTi OCHOBHM, IPOBEAEHOI M0 Iforo 0iuHOI CTOPOHM; ILJIOINA IIOBHOIL
nosepxHi gopisuioe 2520 m2. 3HalLiTL pebpa IPU3MU.

OCHOBOIO NPSAMOI NPU3MHU € TPUKYTHUK 31 cTopoHamMm 3 cM i 5 cm,
10 yTBopoioTh KyT 120°. Ilmomma HamibiabIol 6iuHol rpadi fopiBHIOE
35 cm?. 3HaAITH oIl 6iuHOI i IIOBHOI IIOBEPXOHL IIPU3MMU.

IBi 6iuHi rpaHi MOXMJIOI TPUKYTHOI IIPU3MHU B3aEMHO MHEPIEHIUKY-
JApHi, a ixHe cmigbHe pedpo 3aBHOBXKKU 24 cM Bigmanene Ha 12 cm
i 35 cm Bim mBox iHmIMX OiuHMX pedep. SHAWAITH MJIOINY OiUHOI mO-
BEPXHi IIpU3MMU.

VYci pebpa npaBuibHOI mectukyTHOI npusmu ABCDEFA,B,C;D,EF,
(puc. 2.18) nopiBxiotoTs 1. 3HaHAITE KyT Mik npamumu AB; i BE;.

2 D,
E
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FlL-~ AN ~Jc
A B
Puc. 2.18

OcuoBoro mpamoil wormpukyTHOI npusmu ABCDA,B,C,D, e mpamo-
KyTHuk ABCD, y akoro AB=12, AD=5. 3HaigiTe KyT MiX ILIO-
IIIUHOIO OCHOBY IPU3MH i IJIOIMHOIO, AKA IPOXOAUTH Yepes3 CepeuHy
pebpa AD mnepneHAUKYJIAPHO A0 npaAMoi BD,;, AKIO BifcTaHb Mk
npamumu AC i B;D, nopisrioe 13.

Vkaszierxa. [JOUiIbHO BPaxXyBaTu, IO KYM Mik NIOWUHAMU OOPiBHIOE
KYMy Mid NPAMUMU, NePneHOUKYIAPHUMU 00 UUX NJIOWUH.

BuaBiTb CcBOlO KOMMETEHTHIiCTb

IligroryiiTe mpesenTario 3 pororpadiamu OymiBess ado ix ¢gparmen-
TiB y opMi pPidsHOMaHITHUX IIPU3M.




NAPANEJIENINEA. NMPAMOKYTHUIM MAPAEJIENINEA

Tabauuys 3

MNapaneneninepg

NapanenenineaoM Ha3WMBAETHCSA NPH3Ma, B OCHOBI AKOT
JIeKUTH Iapajeaorpam.

BaxacTusocri

. ¥ mapaJiesienminiezia BCi rpaHi — mapaJjejorpamu.
. ITporune:xkHi rpani mapaJjeseininesa mapajejbHi i piBHi.
. Hiaronasi mapajejeminesna IepeTMHAITHCA B OOHIN

TOYIIl I TOUKOIO IIEPETUHY IiJATHCA HABIIiJ.
O — cepeguna A,C, BD,, AC,, B|D.

MpAMOKYTHMIM napasienenines
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3. Sﬁiqﬂ.xy6a:4a ’ S

IIpavuii mapaJjesemnimes, OCHOBOIO SIKOT0 € NPAMOKYT-
HUK, HA3UBA€ETHCA NPAMOKYTHMM napasesneninesom.

BaacTusocri

1. Yci rpani mpaMOKyTHOTO mapaJjesemimena — IMIPIMO-

KYTHUKMH.

. d?=a?+b%+c? (AC?=AB%+ AD?+ AA?)

Keadpam 6yov-axoi diazonasni npamMoKymmHozo napade-
Jaenineda dopigHioe cymi keadpamis mpvox 020 8UMIpIE.

. Sﬁqu=P -AA. =2(AB+AD)AA =2(a+b)c

OCH

SHOBH = Sﬁitm + 2SOCH
Ky6

Ky6oM HasuBaeThcs NPAMOKYTHM mapaJesemimen, yci
pedpa skKoro piBHi.

Baxactusocri

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

d — piaroHaab Ky0a)

_ 2
HOBH.Kyb6a — 6a
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MNapaneneninen. MpaMokyTHUI Napanenenines

I(

MOACHEHHA M

OBI'PYHTYBAHHS

0 MNapaneneninepg

Os3HayeHHA. [MapaneneninegoM Ha3uBa-
€ThcA NPU3Ma, OCHOBOIO SKOI € IapaJe-

Jorpam.

Is osHaueHHa BuUIIHBaE, II0 B Iapa-
Jejerinmeni Bci rpaHi — mapaJjesorpamu
(puc. 3.1).

T'pami nmaparnesenimena, 1Mo He MaiOTh
CHiJIBHUX BEPIINH, HAa3UBAIOTHCA NPOMUJLENH -
HUMU.

B ¢

A D
Puc. 3.7

Teopema 3.1. Ilporune:xHi rpani mapa-
Jejielinena mapaJiesjibHi i piBHI.

® PosrissHeMo IOBiIbHI ABI mpoTHiaexHi
rpaHi napaneseninena, HanpukJjaazn, AA;B,B
i DD,C,C (puc. 3.1). Ockinmpkmu Bci rpasi
napaJiesierminena — mnapajejgorpaMu (y AKUX
OPOTHUJIEKHI CTOPOHM HapaJjiejibHi), TO mpaMa
AA, mapanespHa npawmiit DD;, a npama AB
napaJieabua npamiii DC. 3a 03HaKoi0 Iapa-
JIJTBHOCTi TJIOIIIUH OAEPIKYEMO, IO IJIOIIHU-
HU PO3TJIAHYTUX T'PaHell mapaJsiesibHi.

Iz Toro, 110 rpani napasaesneninena — mna-
pajegorpamMu, BUILINBAE, 1Mo Bigpisxu 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. Otrxe, ui rpaHi pissi.

AmnajyioriuyHO OOTPYHTOBYIOTH TapaJiesb-
HicTh i piBHicTh OYAb-IKUX IHIINX TIPOTH-
JIe;KHUX TpaHel mapaseneninena. O

Teopema 3.2. [iaronai mapaJieJemnime-
Ia IMepeTHHAIOTHCA B OOHIH TOUI i TOU-
KOI0 NePeTUHy IilfAThCSI HABIILJI.

® Posrasmemo AKi-uHeOyap OBI mia-
roHani mapaJesemninesna, Hamnpukaan AC;
i BD; (puc. 3.2). Ockineku rpani A;B;BA
i A;B;C;D;, — mnapaJejorpaMu 3i CIiJIbHOIO
cropoHoo A;B;, To ix croporu AB i D,C;
napanenbpHi (AB||A;B; i D,C,||A;B;, Toxi
AB|| D,C,), a oT:xe, JeXaTb B OAHil IJIOITUHI.
I1s nrolrHa IepeTUHAE IIOITNHN TPOTUIIEK-
HUX T'paHedl mapaJeJielinesia mo mapaJjeJlbHuX
npamux AD; i BC;. Toai 4YOTHPUKYTHHUK
ABC,D, — napanenorpam. [liaronami mapa-
aeneninena AC; i BD; e piaroHanaMu Ibo-
ro mapaJieiorpaMa, TOMYy BOHU IT€PETHUHAIOTh-
cA U TOYKOI meperuHy O miIATHCSA HABIILJI.

Puc. 3.2

Amnajioriuso [g0BOAATHL, IO JiaroHaui
AC; i DB, a raxox piaronam AC; i CA;
MePeTUHAIOTHCA 1 TOUKOI HMEePEeTUHY iJIAThH-
cAd HaBIiJI. 3Bimcu omepsKyemo, IO BCi Uo-
TUPHU [iaroHajli mapaJejelliniefia IepeTHUHAa-
IOTbCA B OJHINA TOUIi I TOYKOIO IIEPETUHY
minsareea HaBmia., O

Iz Teopevu 3.2 BumIMBaE, M0 TOYKA Iie-
peTuHy giaroHajiel mapaJeiernimesa € Horo
I[EHTPOM CHMeTpii.

® BubepeMo [OBiJILHY HpAMY, II[0 IIPO-
XOAUTh ueped TOUKy O — TOUKY IIEPEeTUHY
miaroHasen mapaJsenerninmena. Hexait BoHa
mepeTHHAE MOBEPXHIO mapaJjejeninena B TOU-
rkax X i X; (pumc. 3.3). Toxmi OX=0X;
(e BuUIIMBae, HAIPUKJIAL, i3 PiBHOCTI
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TpukyTHUKIB AOX i C;0X;). Ane ne it o3Haudae, IO TOU- c, B
kKa O — neHTp cuMmerpii mapanenemninema. O i !
fAx i Oyap-Aka mpuaMa, MapaJjeselrimes; MoXKe OyTu D I’ ‘| \\\ A, X

opAMUM i moxwymM. Y TpaMoMYy IapaJjejernineni 6iunHi ! T < —
pebpa MepuneHAUKYIAPHI IO OCHOB. ,’ b D
é ~ -7 0 \\ B
- . = Lo —_N__
Q MpAMOKYTHMM napaneneninej X s¢ AN
W3 OszHaveHHs. Ilpavuii mapajeienines, OCHOBOIO SIKOTO L7 AN
€ TMPAMOKYTHHUK, HAa3WBAETHCSA MPAMOKYTHMM napase- D A
neninegom.
Puc. 3.3

I3 maBemeHOTO O3HAUEHHA BUILIMBAE, IO BCi TpaHi
OPAMOKYTHOTO IIapaJjeJjellinena — IPAMOKYTHUKHU, BUCO-
Ta OOpPiBHIOE OiuHOMY pedpy i KOoKHe pebpo IepIeHIUuKY- D, C
JsApHEe OO0 T'paHi, i3 AKOI BOHO MAa€ TIJIbKHW OAHY CIiJIbLHY |
rouky. Cupasai, Hanpukiaazn, AD | nn. ABB; A, (puc. 3.4) :
3a O3HAKOI MNePIeHAUKYJIAPHOCTI IpsaMOi i IIJIOIUHU, [l

|

ocrimpku AD 1 AB #1i AD | AA,. Tl
~~4_ c
v 03Haqu.Hr-|.. IIpamokyTHUiI apajaenaeninesn, yci pedopa [4 b v A< :: I =
SIKOTO PiBHi, HA3UBAETHCA KYOOM. L7 N
. . /_ =" - S
Haragaemo, 1o Bci rpani kyb6a — KBaapaTu. 4 = %
a

HoB:KVHU HemapaJieJIbHUX pebep MPAMOKYTHOTO Ilapa-
Jejeninena Ha3MBAIOTHCA HMOTO JIHILHUMU posmipamu (8u-
Mmipamu). Y TPAMOKYTHOTO IapaJiejielriniefia TP BUMipH.

Teopema 3.3. Y npaAMOKYTHOMY mapaJeJiemninei KBa-
apaTt Oyob-sIKOl JiaroHaJjii JOPiBHIOE CyMi KBaJapaTiB
TPHOX HOT0 BUMIpiB.

3a3HaunMo, IO KpHCTAJU KYXOHHOI COJIi MaioTh (Popmy
Ky0a, a He3BUYHE DPO3MiIIeHHA KybOiuHmX (GopMm y OymiBiaax
IO3BOJISIE CTBOPUTU OPUTIHAJIBHY apXiTEKTypy.
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® PosriasHeMO NOPAMOKYTHHH IapaJe- Toni
aneninen ABCDA,B,C;D; (puc. 3.4) i3 pgia-
rogamio  A;C=d 1 rTppoma BuMipamm:
AB=a,AD=b, AA, =c. =BD?+ AA? =a® +b% + 2.
Iz npamokyTrHOro TpukyTHuKa ACA;
3a Teopemoro Ilipharopa omep:xyemo:

A,C% = AC? + AAZ.

AC%= AC?+ AAZ =

Omxe, d®=a?+b%+c%. O
3a3zHAYMMO, II0 Ky0 € IIPAMOKYTHUM
mapaJjieJiermrineoM, yci BUMipu SAKOTO pPiBHI.

Ockinbrku AC=BD (ax piaroHasi mps- Tomy sKI0 pebpo Kybda MOpPiBHIOE @, a HOro
MoKyTHUKa ABCD), TO 3 IPAMOKYTHOTO TPHU- miaromass — d, TO 3a Teopemoio 3.3 Mae-
i - Log2_ 2, 2 2 2 _o. 2
KyTHuka ABD 3a teopemoto Iligaropa ozep mo: d°=a”+a”+a”, Tobro d°=3a“, orxe,
JKYEMO: d=a3.
BD?= AB* + AD* =a® +b°. D C
1
!
. . I
CuMeTpissi MPAMOKYTHOTO mapaJjejenimena. Y MIpsMo- A I 2
. . . 1
KYTHOTO IapaJjeJselnimnesna, AK i B Oyab-AKOro mapaJjesgeminme- | R R
Ila, € IEeHTP CUMEeTPii — TOYKa IIepeTHuHY HMOTO [TiaroHaJIel. L , @
|
VYV HBOTO € TAKOK TPHU ILIOI[UHU CUMETPii, 1110 IPOXOAATH A :
yepes IeHTP cuMeTrpii mapasenbHOo rpansM. Ha puc. 3.5 D c
300paskeHo OHY 3 TaKuX ILJIOINH. BoHa IIPOXOAUTH Uepes ,} TTTTT T
cepeIUHN YOTUPHOX MHapajejbHUX pebep mapasesemimena. 7
Kiumi pebep € cumMeTpUYHUMU TOUYKaAMMU. ’
A B
— Puc. 3.5

| s o ., . . . A
| SAxito Bci giHiNiHI poaMipu mapaJsieseminmena pisHi, To
: B HBOTO HEMa€ IiHIMMWX MJIOIWH cuMeTpii, Kpim mepesi-
| YeHUX.
|
!
|

JAxmro gBa JimiiiHi posmipu mapaJsesemninena piBHi, TO
B HBOT'O € Ie ABi muommHu cumetpii. Ili naommuum nia-

Pl vt 7 roHaJbHUX IIepepisiB sobOpaskexo Ha puc. 3.6.
! ‘/}ﬂ,\:" J Armio Bei JriHiiHI posmipm mapaJsiesenimena piBHI,
et TOOTO BiH € KyOOM, TO ILIOI[HMHA OyAL-IKOrO Oro mgiaro-
HaJIbHOT'O Iepepisy € miaommuoio cuMmerpii. OTike, y Kyba
Puc. 3.6 IeB’ATh ILJIOIIUH CUMeTpii.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3HaWIiTh ILJIOIY HOBHOI IIOBEPXHI IPSMOro IapaJejelinena, yci pedpa

3adava 1 SAKOTO PiBHi, rocTpuii KyT B OCHOBi mopiBHIOE 60°, a MeHIIa AiaroHajb
OCHOBU — d.
Po3sp’sa3annna Komenrap
P Hexait ABCDA,B,C;D; — saganuii mps- Jna obumcieHHs IJOmIi 6iyHOI mOBepxHi

MU mapajeserinern, y axoro/ BAD=60°, ' mpaMoro mapaJeJelninena cJaIif ypaxyBaTu, o
AA,=AB=AD (puc. 3.7). npaAMUN mapaJjesieniines € IPAMOIO IIPU3MOIO.
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dAximo Bci cropouu mapasenorpama ABCD
piBHi, TO BiH € pomOoM i Iioro MeHIIa jia-
TOHAJIb JIEXKUTh IIPOTH TOCTPOTO KyTa, TOOTO
BD=a.

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

Tomi

SIIOBH N Sﬁiqn +2‘Socn =

=4a-a+a2\/§=(4+\/§)a2.

Bidnosiov: (4+\/§)a2. <

3adaya 2

Omxe 1aomia O6iuHOI MOBEPXHI MIPAMOIO
mapaJjeJierinesa JOPiBHIOE MOOYTKY IepuMe-
Tpa OCHOBHU Ha Giume pedpo.

1106 3HaliTH CTOPOHY OCHOBH, JOCTATHHO
nopurajaTy BiAIOBimHWII OIMOpPHUE (aKT i3
Kypcy ILTaHiMerpii: AKIo B piBHOOEIpPEeHOMY
TPUKYTHUKY OAWH i3 KyTiB mopiBHIOE 60°, TO
el TPDUKYTHUK PiBHOCTOPOHHI.

Takosk cuig mam’saraTu, M0 B poM0i MeHIIIa
IiaroHasb JEKUTHh IPOTHU TOCTPOTO KyTa.

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

HiaroHaysb IPAMOKYTHOTO IapaJieseninea JOPiBHIOE d 1 yTBOPIOE 3 ILJIO-
IIMHOI0 OCHOBU KyT 45°, a 3 IIomMHOMI onHiel 3 OiuHMX rpaHelri —

KyT 30°. 3HaiimiTh, IOy IIOBHOI MOBEPXHIi IapaJieserrimesa.

Po3sB’a3zanna

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

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

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

3. Is mpamorxyTtHOro TpukyTHukKa D;BD

OJlepKyEMO:
DB=D,B-cos45°=d

2
2 K

V2

Komenrap

BuKOPHCTOBYEMO OCHOBHI €JIeMEHTH CXEeMU
pos3B’A3yBaHHA 3a4a4 Ha OOUMCICHH.

1. O0r'pyHTYBaTU pPO3TAIIlyBaAHHS BUICOTU
MHOTOTPaHHUKA.

2. Ob6rpyuTyBaTu, IO IIPOCTOPOBI KyTHU
1 IPOCTOPOBI BificTaHi MO3HAUEH] ITPABUJIBHO.

3. Ha KoXHOMY KpOIli 0o0YHCIeHb yKa-
3aTH, eJeMeHTH SKOr0 TPUKYTHHUKA BU3HA-
JaeTe, 1 AKINO BiH IPAMOKYTHUH, HOSCHUTHU
qomy.

Ons oOr'pyHTYBaHHS pOBTAIlyBaHHS BU-
COTH BPaxyeMoO, II0 B HNPAMOKYTHOMY Ilapa-
Jnesemineni Oyab-saKe Oiume peGpo € ¥oro BU-
COTOI0, a MJisi OOT'PYHTYBAHHS IIPOCTOPOBUX
KYTiB OpUTAAyeEMO, IO KYT MijK HTOXUJIOIO
¥ IJIOMUHOI0 — Ile KYT MisK 3aaH0I0 MOXU-
J1010 i 11 MpoEKITi€r0 HA POSTIIAHYTY ILJIOIIUHY.
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4. Is nmpamoxyTHOro TpukyTHuka D;BC; Onsa obuucieHHA 1ol O6iuHOi mOBepXHi

OPAMOKYTHOIO Iapajejelinmena cJix ypa-

XyBaTH, II0 NIPAMOKYTHUIN IIapajeemnimesn

€ MPAMOI0 MPU3MOI0, TOMY ILIOIIa 6iuHOI mo-

5. Is npamokyrsoro Trpukyrauxa BCD BEPXHI IPAMOKYTHOTO IIapaJjiejerimena mIo0-

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

d
ozep:xyemo: D;C; =D;B-sin30°= ’s

OlePIKYEMO:

2 2
BC=+DB?-DC? =,/%—d7=%.

Toxi

S,omm = Ssian + 280en = Pagcp - DyD +2DC- BC =

IIOBH

=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. Illo Take mapajeiemimen?
2. JosexiTs, 0o IPOTHIEKHI IpaHi mapajieielinega mapaieibHi i piBHi.

3. JosexiTs, mo giaroHasi mapaseseninesa mepeTHHAIOTLCA B OAHii Toumi
M TOYKOIO MEePeTHUHY MIIATHCA HABILJI.

4. IoBeniTs, 10 TOUKA IepeTUHY AiaroHajei mapaJeJelninena € iforo meH-
TPOM cuUMeTpii.

5. fxuii mapanenemines HasuBaeThca npsaMmoxkyTHuM? Illo Take mimiiimi
po3Mipm IPAMOKYTHOTO mapaJeierminena?

6. Illo Take Ky6?

7. JoBexiTs, 1m0 B IPAMOKYTHOMY Iapaieielimesi KBaapaT AiaroHami po-
PiBHIOE CyMi KBajJpaTiB TPHOX HOT0 BUMipiB.

8. CKinbKu IJIOIMH cHMeTpii Mae IPAMOKYTHHII mapaJesenimen?

Bnpa&( 3.1.° Bo6pasiTs KisbKa Pi3HUX PO3TOPTOK IIPAMOKYTHOTO IIapajeelimesa.

3.2.° CTOpOHH OCHOBM HIPAMOKYTHOTO IapaJeJellilefa TOPiBHIOOTL 7 IM
i 24 nom, a BucoTa mapaJjejeminmena — 8 aM. 3HAWAITHL IJIOIIY mdia-
TOHAJBHOTO Iepepisy.
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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 miaroHasi OIPAMOKYTHOTO IlapaJjejelliliefa 3a TphoMa HOTO
BUMipaMmu:

1, 2, 2

2) 2, 5, 14;

3) 6, 6, 7.

3HaAWOITh WJIONIY IIOBHOI MOBEPXHI NPAMOKYTHOTO MIapaJjejemimena
3a TphbOMAa MOro BUMipamu:

1) 2 em, 5 cm, 10 cm;

2) 4 cm, 6 cM, 8 cwm;

3) 10 cMm, 12 cM, 5 cwMm.

Tpu rpani mapaneneminmega marorh miaomii 1 M2, 2 m? i 3 m2. Yomy
IOPiBHIOE IJIOINIA MOBHOI IIOBEPXHIi mapaJieJeminena?

3HaWOiTE JOBKUHY AiaroHaJui Kyba, SKIIO ILJION[a HOT0 IIOBHOI IIO-
BepxHi gopiBHIoE 150 cMm2.

CTOpPOHUM OCHOBUM IMPAMOTO IIapaJjiejelimena JOPiBHIOOTL 6 M i 8 m,
KyT MisKk nuMu cropoHamu nopiBHioe 30°. Biune peGpo mapaJiesemni-
mena AOpiBHIOE 5 M. 3HAWAITH IJIOIIY IIOBHOI ITOBEPXHi IILOTO IIapa-
Jejernimnena.

3HaWgiTh IOy OiuHOI ITOBEPXHI HPAMOKYTHOTO HapaJjeelinena,
AKIIO IOr'0 BHCOTA JAOPiBHIOE A, ILJIOINA OCHOBHM — @, ILIOIA giaro-
HaJIbHOTO Iepepizy — M.

3HaWgiTh IIJIOIIY IOBHOI IIOBEPXHiI IPAMOKYTHOTO IHapaJjelelimnena,
miaroHasab SKOro OOpPiBHIOE 3 cM, a giaroHasi OiuHmMX rpaHeln —

\/g cMm i 2\/_2_ CM.

Hiaromaysb IPAMOKYTHOTO IIapaJjeJjelliena yTBOPIOE 3 Hioro pedpamu
Kyt o, B, y. dosexirs, mo cos®o+cos?B+cos®y=1.

OcHOBOIO TPSAMOr0 IapaJiejerimena € pom6 i3 miaroHamxamMu 6 cm
i 8 cm; miaromans 6iumoi rpami mopiBHioe 13 cMm. 3HAHAITH ILJIOIILY
IIOBHOI IIOBEPXHi mapaJieJemnimesa.

OcHoBoOMO mapaJeJerninena € pom6 3i cTopoHOIO b i TOCTPUM KyTOM O,
a 6iuni rpami — mapasenorpamu 3 roctpuMm Kytom [. Biume pe6po
mapaJeJelrinesa OOPiBHIOE a. SHAWAITh:

1) mromy 6iuHoi IMOBepXHi mapaJiesemineza;

2) IOy MEHIIIOTO IiaroOHAJBLHOTO IIepepisy;

3) BucoTy mapaJiesemnimesa.

Biune pebpo mpsaMoro mapaJseselrinesna JOPiBHIOE 5 M, CTOPOHU OCHO-
BU — 6 M i 8 M, a ogHa 3 miaromajeili ocHOBu — 12 M. 3HAWAITH
IiaroHaJi mapaJeJemninena.

Y unpamoxyTHOoro mnapasesemninega ABCDA,B,C,D; Bigomi pebpa
AB=2, AD=1 i piaronans AC;=3. 3HaiifiTh BiACTaHbL Mix HOpda-
vmumu AB i B,C;.

CTOpOHM OCHOBH IIPSAMOTO IIapaJiejielrinesa MTOPiBHIOIOTL 3 ¢cM i 5 cMm,
onHa 3 miaroHajieil ocHOBH — 4 cm. MeHIna miaroHajb mapaJieelri-
mesa yTBOPIOE 3 ILJIOMIMHOI ocHOBU KyT 60°. 3maiimiTh miaronaJi ma-
panenenimena.
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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 OiYHMX I'paHel IPsSIMOTo mapaJie-
Jeminmesa DOPiBHIOE CyMi KBaApaTiB IJIOI HIOT0 miaroHAJLHUX IIepe-
pisis.

Bucora mnpsamoro mnapaJjesemnimena IoOpiBHIOE \/g , Moro pmiaroHaJi
YTBOPIOIOTH 3 OCHOBOIO KyTu 45° i 60°, a ocHOBOIO € pom6. SHAWITH:
1) nutomy 6iuHOI IMOBEepPXHi mapaJiesemnimnesa;
2) TIoITy TMOBHOI MOBEPXHI mapaJjejemnimena.

CTopoHM OCHOBM MPSAMOI0O IapaJjiejelimefa IOPiBHIOIOTL 13 cMm
i 14 cm, MeHIIa #oro AiaroHaJjb mopiBHIOE 17 cM, a IIJIOIIa OCHO-
Bu — 168 cm?. 3HalmiTh miomry 6iuyHOl mOBEpPXHi.

3HaimiTh AiaroHasi mpAMOro IapaJjeellimena, KoKHe pedpo AKOro
IOPiBHIOE @, a TOCTPUHA KYT B OCHOBLI — 60°.

CTOpOHU OCHOBU IIPSAMOrO IapaJejelliliefa JOPiBHIOIOTL 2 ¢M i b cM;
BiZicTaHb Mi’K MEHIIUMHK 3 HHUX HOpPiBHIOE 4 cM, a Oiume pedpo —

242 cMm. 3HAWAITL giaroHasi mapaJsesemnimena.

OCHOBOIO IIPAMOTrO IIapajielellinesa € mapajejorpamMm, MeHIIIa CTOPOHA
AKoro mopiBHIOe 9 cM, a roctpuii Kyt — 60°. Binbmia 3 giaromaseii
nmapaJjiesiemimnena gopiBHoe 29 cm, a miaroHajb woro 6igbiroi Giumol
rpani — 25 cMm. 3HanAiTEL mJomly OiuHOI ImOBepXHiI mapaJjesemimena.

Y xy6i ABCDA;B,C,D; sHaifiTe KyT Mixk npamoio AB, i mmomu-
Horo ABC;.

Y unpamoxyTtHoro mapaseiseminesa ABCDA,B,C,D; Bimomi pebGpa
AB=35, AD=12, CC,=21. 3maiigite kyT Mix mmomuzHamu ABC
i A;DB.

OcHOBOIO ITapaJieselimnena € KBaapaT 3i CTOPOHOIO a, a ioro OiuHe pe-
6po mopiBuioe [. OgHa 3 BepIINH OCHOBHU IapaJjeelilnena piBHOBigma-
JeHa BiJ ycix BepIIWH iHITOI OCHOBU. SHAUIITH ILJIOIIl JiaroHAJbLHUX
mepepisiB mapaJgesermninena.

CTOpOHU OCHOBHU IIPSIMOTIO IIapaJiesellinesa JopiBHO0OTL 7 i 17, a fioro
IiaroHAaJIi YTBOPIOIOTH i3 IJIOIIWHOIO0 OCHOBU RyTu 45° i 30°. 3HangiTh
BHCOTY IIapaJiejierimnesa.

YoTupu rpaHi IoXmuJaoro mapajejeninesa — KBaJpaTH 3i CTOPOHOMO 2.
Biune pebpo HaxmiieHe A0 MJIOIMUHU OCHOBM IIig KyTom 30°. 3HanAITH
TJIOIY TOBHOI ITOBEPXHi IIapaJeJierrimesa.

OcuoBoto noxuioro napaneneninesa ABCDA,;B,C,D; e pom6 ABCD,
y axomy / BAD=60°. Biuni pe0Opa HaxujeHi O IJIOIIMHN OCHOBU
oixg xkyrom 60°, a maomuaa AA,C,C mnepneHAUKYJIAPHa [0 IJIOUIMHU
ocHoBu. [loBeniTs, mo muomi nepepisis AA,C,C i BB;D;D sBigzo-
cAThCA AK 3:2.

Hiaronans AC; mnpamokyTHoro mapaneneninena ABCDA,B,C,D, no-
piBHioe 1 i yrBOploe 3 miomumuamu ABB;, it ADD, xytu o i B
BigmoBigmo. 3HaWIITL KyT, AKUII BOHA yTBOpPIOE 3 IjoimuHOoi0 ABC.
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3.29.% [iaromami TppOX rpaHell TPAMOKYTHOTO Iapajejelimesa, IO BUXO-

3.30.*

3.31.

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

Puc. 3.9

PosrisaabTe TPUKYTHUK, BepIIMHAMU SIKOTO € KiHIli Tphox pebep ma-
panejerninena, 110 BUXOIATH 3 OAHiel fioro BepimHHU. [{oBemiTh, 110
IMEeHTPOI IIbOro TPUKYTHHKA (TOUKA IEepeTHHY HOoro MemiaH) Haje-
JKUTH JiaroHaji mapaJjejiemnimena, sIKa BUXOAUTH i3 Tiei camoil Bep-
IMIUHA, 1 OiAUTH 10 giaroHajab y BigHOImeHHI 1:2, moumHAOUYMW Bifg
CIIiIbHOI BEPIIUHMU.

BuABiTbL CBOKO KOMMETEHTHICTb

3HalAiTh MJIOINY MHOBEPXHi merasi, sxa Mae (OpPMY MHOTOTPaHHHUKA
(yci ngBorpanHi KyTm mpAMi):

1) ma puc. 3.10;

2) ma pumc. 3.11.

y--—-t1-f--4-

Puc. 3.70 Puc. 3.17



MOB’A3AHI 3 MNMEPEPI3SAMU

ITo6ymoBa mepepisiB MHO-
TOTPaHHUKIB Oyja pOBTIAHYyTa

NOBY/JOBA MEPEPI3IB MPU3MM 1 3AAAYI,

B Kypci reomerpii 10 kuacy. A,

ass 1IbOro MOKHA BUKOPUCTO- K
BYBaTH BJIACTHBOCTI ITapaJjejb-
HOCTI mpaMux i maomue abo,
HAIIPUKJIAL, METOJ CJIiIiB.

Haramaemo mi meronmu. A

BuKopUCTaHHA BIaCTUBOCTEM
napanesbHMX MpAMMX i NAOWMH

JAxnio sagaHUl MHOTOTPAHHUK MiCTUTH
mapajiesibHi T'paHi, AKi IepeTwmHae ciuHa
IJIOIIIMHA, TO 3a BJACTUBICTIO IapajejbHUX
IJIOIIVH TPAMi TepPeTUHY CiuHOI MJIOIMWHU
i3 MMMU TpaHAMHU MapajebHi.

IToGyayemo 1mepepis IPSAMOKYTHOIO IIa-
paneneninena ABCDA B,C/,D, (puc. 4.1, a)
TJIOIIIWHOIO, IO ITPOXOAUTH Yepes TOUKu K,
L, M mna fioro 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 MJIOIWHA MepeTHuHAae TI'paHi

e MeTopa chipis

A mobymoBu OiJIBINT CKJIAJHUX IIepepidiB MHOTOTPaHHUKIB
3PYYHO 3acTOCOByBaTH Meron ciaimiB. Ilim gac #ioro BUKOpHCTaH-
HS CIIOYATKY OYAYIOTH HNPAMY HEePEeTUHY CiuHOI IJIOIIUHU 3 ILJIO-
IUHOI0 AKOI-HeOyab TpaHi (caix ciuHol miIomMHM Ha IIifi Tpa-
Hi), a MOTIiM y:Ke 3HAXOAATh TOUKU IEPEeTUHY CiUuHOI IJIOITUHU
3 BigmoBigHMMU pebpamMu MHOTOTpaHHUKAa (abo 3 iXHiMu mpomo-
ByKeHHaAMM). [HOMI HEoOXimHO PO3TIAHYTU MOIOMIiMKHI ILJIOIMHMA,
I IKUX TaKOXK OyAyeTbes ciin ciumol muommuu (abo cuin miel

¢ B ¢

| |
| |
TP Sl .t
| i K —i W s
|
J-€——--——— ¢ /J————--——— ¢

D A D

Puc. 4.7

ABB/A, i BCC,B, Bignosigzo. IIporunexni
rpaHi mapaJjiesieminezia MOMapHO IapaJesbHi,
Hanpuknaj i AA D D|nnx. BCCB,.

Omxe, ciuHA TJIOIWHA IIEPETHUHAE TPaHb
AA DD mno npawmiii KN, napanenbHilt npa-
miit LM (mposogumo KN|LM, NeDD
i cmosyuaemo Bigpiskamu Ttouxku N i M).

YorupukyrHuk KLMN — 1mykaHuii me-
pepis.

Inoni BuKOpHCTAaHHA BJIACTUBOCTEH IIa-
pasieTbHUX TPAMHUX 1 IJIOIIWH TOETHYIOTH
3 iHIMUMU MeToJaMu I00YyIOBU IlepepisiB MHO-
TOTPAaHHUKIB.

Puc. 4.2

JMOTOMIKHOI IIJIOIMUHU Ha IJIOIINHI AKOI-HeOyIb I'paHi).

Haragyemo, 110 masa ogep:kaHHsS CJIi-
oy (mpsamoi b) momumuaM 3 HaA IJIOMIWHI O
(puc. 4.2) nmocraTHBLO 3HAWTH TOYKU IIepe-
TUHY OBOX IPAMHUX IJIOIIWHU O 3 IJIOIIHU-
Hoo [ (ocKisbKM ABi TOUKM, HaupuKJIam A
i C, ogHO3HAUYHO BM3HAYAIOTH Ipamy b). Tou-
Ka mepeTuHy 0yAb-AKOI MPAMOI @ IJIOIIUHA 3
3 IJIOIIMHOIO (O, 3aBXKAU JEXKUTh Ha CJimoBi
mromueEn 3 Ha maomuHi o (Ha mpamii b).

ITicnis posraanmy mapaJjeabHOTO I ITeH-
TPaAJbLHOTO IIPOEKTYBAHHSA MOKHA YTOUHUTU
3MiCT MeTOAY CJimiB, IIOB’sI3aHOTO 3 BUKO-
PUCTAHHAM BIiAIOBiZHUX MPOEKIi. SIKIIO
po3raAmaTH CJig ciuHOl IJIOMIMHU HA ILJIO-
IIUHI TPOEKITiI, TO Pa30M i3 KOKHOIO TOUKOIO
MOJKHA PO3IVIAmATH I I IIPOEKIilo Ha IO
miaomtuay. Tomi mas moOymoBu BigmoBimHO-
ro CJify CiuHOI IJIOIIMHU AOBOAUTHCS IBiui
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Puc. 4.3

3HAXOAUTHU TOUYKMW MEePEeTUHY MIPAMOI M TJIO-
IUHY 3a JABOMa 3aJaHUMM TOUKAMHU IIi€el
OpAMOl Ta IXHIMU OPOEKIIAMYU Ha MJIOIUHY.

Hexait, nHanpukJaa, nOpsMa a4 IIPOXO-
IUTh 4depe3d Touku A i B, mpwuyomy Bimomi
napaJsienbHi (puc. 4.3, a) abo IeHTpaJbHIi
(puc. 4.3, 6) mpoekrmii A’, B’ mux TOUYOK
Ha njomuHy O. Tomi Touka M mepeTUuHy
mpamoi a 3 Ii mpoekiiero — mpsamoo a’ (o
IIPOXOAUTEL uepes Touku A’ i B’) i Oyze mry-
KaHUM IIePeTUHOM IIPAMOI @ 3 ILJIOINHOI O.

Ot:xe, 1100 3HAWTU TOUYKY IEePEeTUHY IIP-
MOI 3 IIJIOIIMHOIO ITPOEKIIiH, TOCTaTHRO 3HA-
TU TOUKY IEPeTUHY IPaAMOi 3 Ii IIpOeKIIiero

TakuM YMHOM, IJiA TMOOYAOBU IepepisiB
MHOTOTPAHHUKIB METOAOM CJIIiB MU MOYKEMO
BUKOPHMCTOBYBATH INapaJieJibHe IIPOEKTYBAH-
Ha (y Bamayax, NOB’A3aHUX 13 IIPU3MaMM)
abo meHTpasbHe (y 3ajauax, OB A3aHUX i3
mipamigoro).

YacTo 3a IJIOMMHY OPOEKI[II BUOUPAIOTH
IJIONIMHY OCHOBYM MHOTOTPDAaHHUKA (AK IEHTP
IPOEKTYBAaHHA — BePIIWHY Hipamigw, mpo-
TUJIE}KHY OCHOBI).

3a IOIOMOI'0I0 METOAY CJiAiB mMo0yayeMo
nepepisa kyb6a ABCDA B/C,D, mnjiomuHoID,
10 IIPOXOAuThL uepesd Tpu Touku K, L, M,
AKi JiekaTh Ha IIONapHO MUMOOiIKHUX pe-

Ha III0 IIJIOITWHY.

D, L c,
[
[
ﬁ1 |
[
[
ID C
j R
Ke s
e m
A B
Puc. 4.4
D, L c :
F/ > 1 Haat
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).

Posriisaemo mapaJjejbHe HTPOEKTYBAaHHSA 3aJaHUX TOUOK
Ha maoituuy ocHoBu ABCD y HanpsaMKy 60iumoro pedpa Kyoa.
Toxmi mpoeknisamu Touox K, M, L OyayThb BigmOBiZHO TOU-
xku A, M, L, ne LL ||D,D (puc. 4.5).

3HalieM0 TOUKY IiepeTuHy upsamoi LK, 10 JIeXKUTb
y ciuHiii miomuHi, i3 mIoIuHOK ocHOBU KyOa. IleperuHoM
npamoi LK 3 ii mpoekniero LA i e mykana Touka P, mo
HaJIeXKUTh CiUHill IJIOMIWMHI ¥ IIJOIIMHI ocHOBU KyOa. OT:ke,
ciuHa ILTOIIMHA IIEPeTHMHAE OCHOBY KybOa 1o mpamiii MP
(ockinbku Touku M i P Hajle:xaTh SK CiuHIN IJIOIMWHI, Tak
i mmomuuai ocHoBu ABCD). Ile i € caig ciumoi momMHN
Ha IJIOMMHI ocHOBU Kyba. Touka H mepermnHy Iiei mpamoi
3 pebpom AB nae 11ie OAHY TOUKY Iepepidy Kyba. Crmomyuummo
rouku K i H, H i M Bigpiskamu.
BUKOPUCTOBYEMO ITapajejbHICTh MNPOTUIEIKHUX
rpaHeii Ky0a, sgKi ciuHa TJIOIMWHA IEPEeTWHAE II0 Iapajejb-
HUX npaMux. Yepes TouKy L 1mpoBememMo MOpAMYy, Iapa-
aensHy KH, i Touky ii meperuny 3 pebpom CC, xyba mo-
3HaunMo OyKBowo E. Cmoayummo Touku E i M Bigpisxom.
Yepes Touky L Tako;K mpoBeaeMo IMpaAMY, mapanaeiabuy HM,
i Toury ii meperunHy 3 pebpom A, D, Kyba mosHaummo Oy-
KBoio F. Cmonyuumo touku L i F, K i F Bigpiskamu.

lecturkyrauk KHMELF i Oyme IIyKaHUM Iiepepisom
Ky0a 3aJaHOI0 ILJIOIMNHOIO.
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3azHaumMo, 10 TOYMHATU PO3B’sI3yBaH-
HS 3amady Ha OOYMCJIeHHs, IIOB A3aHUX i3
mepepisaMu MHOTOTPAHHUKIB, MOKHa IBOMAa
muigxamMu. Hampukiaazg, SKITO B 3ajadi Io-
TpiOHO 3HAWTU MJIOITY IIepepisy, TO CIOYaTKY
MOJKHa IIOOYAyBaTHU Ieil Iepepis, BUSHAUUTHU
tioro ¢opmMy, a mOTiM 3HAWUTH MO0 ILJIOIMLY.
Ane ockinbKM B 3amadi He BUMAramTh IIO-
OyayBaTH mepepid MHOTOTPAHHUKA, TO MOK-
Ha IMOYaTH PO3B’sI3YBAHHA IHIIUM IILJIAXOM:
yBasKaTu, IO Tepepis yske moOygoBaHuWi i,
CIIMpaloUNCh Ha BJIACTUBOCTI MapasaebHOCTI
a00 TIePIeHANKYIIPHOCTI MPAMMUX 1 IJIOITUH,

o0r'pyHTyBaTH (hOPMY II€pepisy, a moTiM 3HAUTH
tioro muomty (nAuB. Po3B’sA3aHHA 3amau 2 i 3,
HaBeJleHi HUKUe).

Taxko:k 3adHAUMMO, IO iHOAL CJaim ciuHOl
IUIOIMHY 3PYYHO PO3TIANATA HE TiJIbKU
B B3ajavyax Ha IO0OyIOBYy IepepisiB, aje i
y 3amadax Ha oOUYMCIeHHS KyTa MiK ciuHoio
TIJIOIITUHOI0 ¥ TJIOIIMHOI0 OAHiel 3 rpaHeit
mpusmMu abo mipamigu.

Y Takux BUIIagKaxX Hac 4acTo He IiKaBUTh
BUJ IIepepisy, ToMy HOro MOKHa He OyIyBa-
T W He OOI'PYHTOBYBaTH (AMUB. PO3B’sA3aHHA
3amaui 4, HaBegeHe HUKUE).

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

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

8 cM. 3HaliAiTH IOy Iepepisy mapaJiesemine[a MJIOIIMHOIO, IO IPO-
XOIUTH Uepe3 CTOpoHy ocHOBuU AB i Bepmiuny C,.

Po3zp’a3zaHuga

P 1. Ockinpku mapasenermnine], OIPAMOKYTHHM, TO

KomenTap

BukopucroByemMo ocCHOBHiI eJe-

fioro BHCOTOI0O € OiuHe peOpo, OTKe, 3a YMOBOIO ' MEHTH CXeMU pO3B’sA3aHHSA 3amau
DD, =8 cm (puc. 4.6). Ha obuucieHHa (guB. § 2).
2. ILnomuuu ocuos ABCD 1. OGr'pyHTYBATH PO3TAIIYBAaHHSA
i ABCD, mnapanenbHi, D, (| BECOTHM MHOTOTPaHHUKA (y IHOMY
TOMY CiYHa ILJIOIIWHA Iepe- Ill BUNAKY JOCTATHHO IIPUTaLaTA O3Ha-
THHAE IX II0 IapajeJbHUX A, 4 : YeHHA M BJACTUBOCTI IPAMOKYTHOTO
npamvux. Ciuma mJommHa /I I mapaJieJiernimesa).
ABC, mneperuHae HIDK- ;! .
o ;| 2. O6GrpyHTyBaTH, III0 IIPOCTOPOBI
HIO OCHOBY IO mpamiii AB, ;| . .. .
‘o p ' D KyTHu I IPOCTOPOBi BimcTami mosHa-
a BEepXHI — II0 IpaAMiun, c . - .
.o / Noad - veHi mpaBuJIbHO (y Il 3aaui Takux
dAKa TIapaJjieJibHA NOpAMii 1 .
. ! eJIeMeHTiB HeMae).
AB i 1mpoxoauTh uepes ,
TOUKY Cl' Aje yepe3 TOU- A B 3. HKIHO pos3riaanmaeTe I1iepepis
Ky C, NPOXOAWTH TLIBKH Puc. 4.6 MHOTOTPAHHUKA, TO OOI'PYHTYBaTHU
ofHA IpsMa, MapajeiabHa roro Gopmy, AKIIO 10 GOpMy BUKO-
npamiii AB, — ue ups- pUCTOBYyeTe AJA DPO3B’sI3aHHA (AJaA
Ma C/D,. Omxe, mepepisoM € YOTUPUKYTHUK 06‘{{4CHGHHH'HHOUI1 OTRUMAHOTO IIe-
ABC,D,, cropoun AB i C,D, sxoro mapamenpmi & PePisy TMOTPibHO oGrpyHTYBaTH, IO
it pismi, To6To ABC,D, napanesorpam. Ypa- , TEPEPi3OM € IPAMOKYTHHK).

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

4. Ha KosxHOMY eTralri o0umcIeHb
yKasaTu, eJeMEeHTU SKOTO TPUKYT-
HUKa BU3HAYAETEe, i AKMIO BiH IpdA-
MOKYTHUII, TOSACHUTU UYOMY.
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3. I3 mpamokyrHoro rtpukytHuka ADD, (DD, — 30KpeMa, 1106 00IPYHTYBATH, 110
BHUCOTA TapaJiejierninesa) MaeMo: TPUKYTHUK ADD, TUpAMOKYTHUH,
JOCTaTHBO yKasaTu, mo DD, — Bu-

2 2 2 2
AD1=\/AD +DD; =V6?+87 =10 (cm). cora mapaeyemninega (Toxi mpsama
DD, nepuneHIuUKyJIsApHA A0 ILIOIIU-

4. Toxi moia mepepisy mOpiBHIOE:
HU OCHOBH, a Ile i 03Hauae, II[0 BOHA

Spepepiay = AB-AD; =5-10=50 (cm?). NepIeHIUuKYJAAPHA 10 mpamoi AD,
Bionosidv: 50 cm?. < WO JIeKHUTE y 1ill 1I0muHi).
300048 2 OcHoBOIO HI‘).HMO.I' Ipu3MH ABCZDAIBICID1 € piBHO6i‘II'-I‘:‘:1 Tpa.neuiﬂ ABCD3
mioina Akoi gopiBHioe 84 cm?. OcmoBa AD Tpamerrii HOpPiBHIOE BUCOTI
Tpamenii i y mricTs pasis 6inbina 3a ocHoBy BC. Uepes 6iune pe6po CC,
OPU3MU IPOBEIEHO ILIOIUHY, HmapajaelbHy pedopy AB. SHaAWIITH ILIOIITY
YTBOPEHOTO Iepepisy, AKII0 BHCOTA MPU3MHU MOPiBHIOE 9 cM.
Komenrap
Haramaemo, 110 B 3agayax Ha 3HAXOMKEHHS ITounHatouu 00UMCIIEHHS, CJIiT ypaxy-
IJIOIIL IIepepisy MOMKHA CIOYATKy HOOyAyBaTH BaTH, IO 3aJlaHi B YMOBi eJeMeHTU IIPH-
moTpiOHMIT mepepis, Bu3HAUMTU HOTO (opmy, 3Mu (BuUcOTa U mioia ii OCHOBU) He JJ03BO-
a moTriM sHaWTH ¥oro Imaoiny. AJie MOXKHAa IIO- JAIOTh PO3TJISAHYTH KOTHUNA TPUKYTHUK,
4yaTH Po3B’A3YBAHHS iHIINM IILIAXOM: BBAKATHU, y AKOMY Bimomi xoua O mABa eJeMeHTH.
110 Iepepis yoxke moodoymosauuii. Ilorim, couparo- ToMy mJisi BUKOHAHHS OOUYHCJIEHB 1O-
YHUCh Ha BJIACTUBOCTI ITapaieIbHOCTI a00 IIepIieH- BeleThCsI BBeCTU HeBimomMuii Bimpisok (Ha-
IUKYJISPHOCTL IPAMUX 1 IJIOILWH, OOI'PYHTYBAa- npukJaan, mosHauutu: BC=Xx) i ckjaactu
T hopMy IIepepisdy, a ToAi 3HANUTU HOTO ILIOMTY. PiBHAHHA, i3 AKOro MOYKHA BU3HAUUTU
OT:ke, 3amucyBaTH IIOYATOK PO3B’sI3aHHS MOIK- HeBioMu# BifApi3ok (AJA IIbOTO JOCTAT-
Ha OJHUM i3 IBOX CIIOCOO0iB (OUB. HHUKUE). HBO BUPA3UTHU 3aJaHy ILJIOIIY uepesd X).

Posp’azannga

II cnoci6o
nowamky o6rpyHRmyeanns Gopmu nepepisy

I cnoci6
nowamky o6rpyRmMyeanHus Gopmu nepepisy

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

P 1. 3a ymoBow npama AB napajienbHa ILIO-
muHi mepepisy o i uepesd mpamy AB mpoxo-
nuTh miaomuaa ABCD,

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

|
c
panenbha mpamiit AB 4 . ] 5
(puc. 4.7). m, N
(|
a1
B. \C
-7 N
//// \ H D
A M D M K
Puc. 4.7 Puc. 4.8

Ao/
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2. YpaxoBymoumu, IO IIJIOINIUHU OCHOB
OpuU3MHU NapajejbHi, MaeMo, IO BiAmOBin-
Hi mIpaAMi IXHBOTO MEPETUHY 3 ILJOIHUHOI
Takox OyayTs napaixeabHuMu: C M, ||CM.
Kpim Toro, mapanmenpnuMu € 6iuHi Trpa-
Hi AA DD i BBCC (AD| BC i DD, | CC),
TOMY BigmoBigHi mOpAMi IXHBOTO IepeTu-
HY 3 IUIOIIIMHOI0 ¢ TaKOMK ItapajesbHi:
MM, ||CC,. Orxxe, CMM,C, — mnapaieio-
rpam. Ane CC, L un. ABCD (npusma npama),
tomy CC, LCM, tobtro CMM,C, — mupsamo-
KYTHUK.

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

AD+ BC

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

3adaua 3

6x+x

pPiBHAHHSA .6x=84, Tobro 21x®=84,
x*=4, x=2. B8sigcu BC=x=2 cm, AD=
=CK=6x=12 cwm.

4. YpaxoBymouu BJIACTHUBOCTI piB-
HOOiumOoi  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 peOpPO MOPiIBHIOE BUCOTI IIPU3MU, TOOTO
CC, =9 cm. Togi nmoma mepepisy HOpiBHIOE
Scame, =CM-CC, =13-9=117 (cm?).

Bidnogiov: 117 cm?. <

Ocnosoro npamoxyTHoro mapaneneninena ABCDA B,C D, e ksagpar ABCD
3i croponoio 3 cm. Biune pebpo AA, mopiBHIOE 4 cM. SHAHAITH IJIOILY

mepepisy mapaJiesierninea IJIOITUHOO, I110 IPOXOAUTDH Yepes3 BepIinHy A
IepIeHANKYJIAPHO N0 IpaMol BA,.

Po3sp’azanna

I cnoci6
noiamky oOTPYHMYEAHHA GopMU nepepisy

P 1. OckinbKum 3a yMOBOIO ILIOIIMHA IIepe-
pisy oL BA, To npama AM IepeTHUHY ILIO-
muH o i AA BB (puc. 4.9) nepneHIuKy-
JApHa Ao npamoi BA, (AM J_BAI).
¥Ypaxosytoun, mo AD 1 ni. AA B, B, maeMmo:
AD 1 BA,. Ane ol BA,, orxe, npama AD
JEKUTh y IJIOIMuHI o (TOOTO ILJIOIMMHA O
IIPOXOmuTh uepes npamy AD i AM 1 BA).

¢ B

Ma€EMO:

II cnocio
noiamky o0T pYHMYEAHHA (PopMuU nepepi3y

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

Ockinsku AD 1 na. AA BB, TO MaeMo:
AD 1 BA,. YpaxoByiouu, II0 3a II00yJOBOIO
AM 1 BA,, onmepxxyemo: oL BA,.

1 2. OCKiJnbKY TIJIOMIMHU MPOTUJEKHUX OIUHUX TpaHerd IPsIMOo-

KYTHOTO IapaJiejieninena IIOIapHO IIapaJiebHi, TO BiAIOBiAHI mps-
—am Mi IXHBOTO IEePeTHUHY 3 IJIOIMHOI O TaKOXK MONapHO HapaJjesibHi:
a MN ||AD, AM||DN. Togi AMND — mnapajuenorpam. Auje

AD | nn.AA B B, orxe, AD 1 AM,
T00T0 AMND — OpAMOKYTHUK.
Z 3. Is npamokyrHoro TpukyrHuka AAB (AA, L mn. ABCD)

AB=\|AB® + A,A* =3’ +4° =5 (cwm).
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4. Is mogibHocTi TpuKyTHUKIB AMB 5. 3HaxX0aMMO ILJIOINIYy IIepepisy:
i ABA (ix rocrpi KyTu piBHI AK KyTH
3 BiATIOBIAHO MEPHEHAUKYIAPHUMU CTOPOHA- S g =AD-AM =
AM AB . AM 3

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

15
AM =— .

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

3ayeaxncenns. s obuncieHHs MO nepepisy S, ... MOXKHA TaKOXK
BUKOPHUCTOBYBATH OPTOTOHAJBHY IPOEKI[IIO Iepepisy Ha MJIOIIUHY HUMKHBOI
OCHOBHU 3aJaHOTO0 NPSIMOKYTHOTO Iapajejeninena (mepepisd IPOEKTYEThbCS
y KBagpar ocHoBu ABCD) i o6uUMCAUTU ILJIOIIY IIepepisy 3a (opmyJioio, 06-
rpyaToBanoo B § 15 migpyunmka maa 10 kiaacy:

S S

npoeKmii ABCD

nepepisy ’
pepiay CcosO® CcosO®

oe @ — KyT MiK IUIOITWHOIO Iepepisy # IIOMMHOI MPOEKHil; S, oum —
ILJIOIIIa OPTOTOHAJIBHOI IPOEKITii Imepepidy Ha IJIOIIWHY HUXKHBOI OCHOBU 3a-
TaHOTO IPAMOKYTHOTO IlapaJjiejeninena.

Y nroMmy BUIAAKy He MOTPiOHO 0OIpyHTOBYBaTH (hOpMYy mepepisy (xoua
IOBOAUTHCA OOI'PYHTOBYBaTu ab0 BUKOPMCTOBYBATH NEPUEHIUKYIAPHICTH
IUIOIUHYU Tiepepisy nmo mpamoi BA,; dus. n. 1 pose’asannsa). OgHak 1mo-
TPpiOHO OOI'PYHTYBATU, AKUI caMe KYT € JiHiAHUM KyTOM JBOIPAHHOTO KyTa,
YTBOPEHOTO CiYHO0 IJIOIIUHOO ¥ IJIONMHOIO0 OPTOTOHAJILHOI IIPOEKIIii mepe-
pisy. Ile mo:xHa 3po0OUTH, HATTPUKJIAL, V TaKuUil cmocib: ockinmbku AB L AD
(ax croporu KBaapata ABCD) i MA 1 AD (ockinbku AD 1 nn.AA B B),
T0 LMAB — JiHifiHuUII KyT ABOrpaHHOro KyTa 3 pebpom AD (TobGTo Iie
i e RyT @ MiK CiYHOIO WJIOIIWHOIO ¥ IJIOIMHOIO OPTOTOHAJIBHOI IPOEKITiT
nepepisy). yida 3HAXOAKEHHA COS(Q MOYKHA 3HOBY CKOPHCTATHCA IIOZi6-
HicTio TpukyTHUKiB AMB i A BA.

. AB 4 . S
TO]_Il cosQp=——= AA1 =N Snepepiay — Papep _

AM AB 5 cosQ

45 1
=—=11- (cm?).
. 7 @)

ot x| ©

CropoHU OCHOBHU NpaBMJIbHOI woTupuKyTHOI npusmu ABCDA B,C, D, no-

*
3adava 4 piBHIOIOTH 2, a OiunHi pebpa — 5. Ha pebpi AA, mosHaumam TOUKy E
Tarky, mo AE=3. 3Haixite KyT Mixk miromunamu ABC i BED,.
Posp’a3anna Komenrap
P 1. Ockinbrn 3asmana mpusMa BukopucToByeMO OCHOBHiI €J€MEHTH CXeMU

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

ii Bucorolo € 6iune pedbpo AA, | na. ABCD. 1. O6IpYHTYBATH DOSTAIIYBAHEH BHCOTH

2. Hexait npama D, E mnepeTuHae npAaMy , MHOTMOTPpaHHUKA.
DA B rourni K, toni BK — mnpsaMa mepeTuny

2. Ob6rpyaTyBaTu, IO IIPOCTOPOBI KyTHU
mnomud ABC i BED,.

¥ mpoOCTOPOBi BifmcTaHiI MO3HAUEHI ITPaBUJIBHO.
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VY mnomuni ABCD niposenemo AH | BK,
Toni EH 1 BK (3a TeopeMoOIO IPO TPU IIep-
MeHIUKYJIaApu), oTske, L EHA — ninifinuit
KYT JBOTPAaHHOTrO KyTa 3 pedopom BK (arwmit
i mopiBHIOE KyTy Mixk maomimaamMu ABC
i BED),).

3. Is mogmibHocti TpuKyTHUKIB AEK

i AJED, (BoHM IPAMOKYTHi 3 PiBHHUMH IO-
_AE
AD, AE
XOByIOuHM, 1o 3a ymoBooo A D =AB=2,
AA =5, AE=3, a orixe, A E=2, maemo:

CTPUMHU KyTaMH) MaeMO: Ypa-

AK 3
—=—, Toni AK =3.
2 2

4. I3 npamokyTtHoro TpuKyTHUKAa 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. Is mpamoxkyTHOro TpuKyTHUKa EHA

3Bimcu AH =

MaeMo: tgAEHAzﬂzi:E.
AH 6 2
J13
13
Omxe, LEHAzarcth.

/G

Bidnogiowv: arctg%. <

3. Ha KoXHOMY KpOIli o0uMCJIeHb YKa3aTwu,
eJeMeHTH fKOr0 TPUKYTHUKA BUB3HAUAETE,
i AKIIO BiH MPAMOKYTHUM, MOACHUTHU YOMY.

Hnsa obrpyHTYyBaHHSA TOro, AKWUN caMe KYT
€ KYTOM MiK IIJIOIIMHAMHU, TOOYAYEMO CIIOUATKY
cJif ciuHOI NMJIOMIMHY Ha IJIOIIWHI OCHOBH (IJIs
IBOTO [OCTAaTHBO 3HAWTM TOuky K meperuny
npamoi D E Ta ii npoexknii DA Ha IJIOIIUHY
ocuoBm). IloTimMm mobGyayemMo JiHifHUN KyT Bim-
IOBiZHOTO JBOTpaHHOro Kyta 3 pebpom KB.
J7as 11bOT0 BUKOPUCTOBYEMO OPi€HTHUD, HaBeme-
HU# y nigpyuysaury aad 10 kuaacy (c. 123): axwo
3 mouxku E, axa aexumdv Ha 00HIil i3 zpaHell
0602paHH020 KYma, Onyu,eHuil nepneHouKyaip
Ha i0zo 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 060zpaHH0z0 Kyma i cnoayiumu 8io-
piskom odepicarny Ha pebpi mouKy 3 moukoi A.

Haragaemo, 110 ayia obuuciaenusa Bucotu AH
OIpPAMOKYTHOrO TpuKyTHUKa AKB [mocTaTHBO
3amrcaTy Moro IJIOIMIY ABOMA CIIoco0aMu i Ipu-
PiBHATH oJep:KaHi BUpasm.

D, 4
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Puc. 4.70

1. HaBe,uin IIpuKJJIag BUKOPUCTaHHA BJIACTUBOCTEMH IIapaJjyieJIbHUX IIJIOIIWH

3anumaHHg ) :
i mpaMux s moOynoBU Iiepepisy MHOTOTPaHHUKA.

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

V\p IUTHh Yepe3 CTOPOHY OCHOBU ¥ OJHY 3 BEPIIUH IPYroi OCHOBWU.

4.2.° TlobynyiiTe mepepis YOTUPUKYTHOI NPUSMH ILIOIIMHOIO, IO IPOXO-
OIUTh Yepe3 TPU TOUKHU Ha OiuHmxX pebpax IIPU3MMU.
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4.3.°

4.4.°

4.5.°

4.6.

4.7.

4.8.

4.9.

4.11.*

Biune pebpo mpaBUIbHOI TPUKYTHOI IPU3MU AOPiBHIOE 6 cM, a CTOpPO-
Ha oCcHOBM — 8 cM. 3HAHAITH ILJIOINY IIepepidy HmpuaMu IIJIOIHNHOIO,
10 MPOXOAUTHL Uepe3 CTOPOHY HUIKHBOI OCHOBU M IIPOTHJIEIKHY BeEp-
IIIUHY BEPXHBOI OCHOBH.

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

Y npamiii TPUKYTHi# IIpU3Mi uepe3 CTOPOHY OCHOBH I KyTom 45°
0 Hel IpoBemeHo ILJIOIIUHY, 1[0 IIePeTHHAE IIPOTUIeKHe Oiune pebpo.
SHaWIiTh ILIOINY Mepepidy, AKIIO ILJIOIa OCHOBU AOPiBHIOE Q).

CTOpPOHKM OCHOBH IPAMOI TPUKYTHOI NpuU3MH LOpPiBHIOIOTL 13 cM,

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

1) moory mepepisy mpusMu IJIOIMHOIO, IO IMPOXOAUTHL uepe3 Oiume
pedpo Ii MEHIIy BHUCOTY OCHOBHU IIPU3MU;

2) oIy Iepepisy MpuaMu ILJIOIINHOIO, IO IPOXOAUTH Uepes CTOPOHY
ocHOBHU IIig KyToM 30° [0 MJIOIIMHN OCHOBH.

Ocnosoro mnpamol TpukyTHoi mpusmu ABCA,B,C, € piBHOOGenpeHUI
TpukyTHUK ABC, ne AB=BC=25 cm, AC=30 cm. Yepes Oiune
pebpo AA, npusMH IPOBeLEHO ILIOIIWHY, IePIeHJUKYJIAPHY IO pe-
6pa BC. BuszauTe BHUCOTY IIPU3MMU, AKIIO ILJOINA YTBOPEHOI'O Iepe-
pisy mopisumoe 72 cmZ.

JliaroHajis OCHOBY IPaBUIBHOI YOTUPUKYTHOI IIPU3MHU TOPiBHIOE 10V2 cMm,

a Bucota — 20 cm. 3HAUIITH:

1) mutomy miaroHaJbHOTO Tepepisy mpuaMu;

2) nomnry nepepisy, Mo TPOXOAUTH Yepes MPOTUJIEKHI CTOPOHU OCHOB
IIPU3MU;

3) mJomly Iepepisy HpPU3MHU, IO IIPOXOJUTHL UYepes3 CTOPOHY OCHOBU
mig xyrom 45° mo Hei.

JliaroHa b OCHOBY IPaBUJIBHOI YOTMPUKYTHOI MPU3MU JOPiBHIOE 4\/5 cM,
a miaroHaJib IPU3MU HaXWJeHA OO0 MJIOIIMHK OCHOBU IIig Kyrom 60°.
3HaAWAITh NJIOIY Ilepepidy IpPM3MH, IO MTPOXOAUTH Yepe3 CTOPOHY
HU)KHBOI OCHOBM W NPOTUJIEIKHY CTOPOHY BEPXHBOI OCHOBHU.

OCcHOBOIO TIPAMOI MPU3MHN € MPAMOKYTHUU TPUKYTHUK i3 Kareramu
20 cm i 21 cm. Yepes cepenuHy rinoTeHy3u IepPIeHANKYJIAPHO OO0 Hel
IIPOBEAEHO ILJIOIUHY. SHAWAITEH IJIOINY IIepepidy, AKImo OiuHe pedpo
npusMu JopiBHIOE 42 cM.

3HalAiTh miaolny O6iuHOI HmOBEepPXHiI IpPaBUIBHOI TPUKYTHOI IPU3MU,
IJIOIa OCHOBU AKOI JIOpiBHIOE S, a ILjIoIlla Iepepidy, IIPOBeIeHOTO
Yyepes3 CTOPOHY OJHOI OCHOBM II MPOTHJIEKHY BEPIITNHY iHIITOI OCHOBH,
IopiBHIOE Q.

Kosxue pebpo nmpaBusibHOIL mecTurkyTHOI npusmu ABCDEFA B ,C, D, E F,
mopiBuioe a. IloOyayiiTe mepepis Ipu3MU ILJIOIUHOIO, II[0 MPOXOLUTH:
1) uepes Bepmuru A, Ci D;;

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



§ 4. MNobymoBa nepepisiB MPY3MKM 1 3amadi, MOB'A3aHi 3 nepepizamu

4.13.

4.14.

4.15.

4.16.

4.17.*

4.18.*

Yepes pmiaroHaJb OCHOBM IPABUJIBLHOI UOTHPUKYTHOI MPU3MHU IIPO-
BelleHO IIepepis, mapajieIbHUI miaroHaji mpusMu. SHAHUIITL IIJIOILY
mepepisy, AKIIIO BUCOTA IIPU3MHU OOPiBHIOE 4 cM, a cTOpoHa ii OCHO-
BU — 2 CM.

Y mpaBUJIbHIN TPUKYTHIN npusaMi, KOXKHe pedpo AKOi JOpiBHIOE a, I10-
OynmyiTe mepepis, IO IPOXOAUTH Uepe3 CTOPOHY OCHOBU U CepeIuHy
BiZipidka, AKUU CIOJyYa€ IEHTPH OCHOB. SHAWUAITH ILJIOINY Hepepisy
M KyT MiXK IJIOIIMHOIO IIepepisy ¥ MJIOIIMHOI OCHOBH.

Biunme pebpo mpaBUIBLHOI UYOTHPUKYTHOI NPMU3MHU [OOPiBHIOE 7 cM,
a CTOpPOHa OCHOBU — 8 cM. 3HAUITH MJIOIY Ilepepidy, MPOBEIEHOTO
yepes CepearHU ABOX CYMiMKHMX CTOPiH OmHiel OCHOBH, i HaibijbIm
BijaJieHy BiJi HUX BEPIIWHY iHIITOI OCHOBH.

ILromuHua TPOXOAUTL Yepe3 CTOPOHY OCHOBU IPABUIBHOI TPUKYTHOI
mpu3MU W cepefuHy IPOTUJIEKHOTO pebpa Ta YTBOPIOE 3 OCHOBOIO
KyT 45°. CTopoHa OCHOBU OOPiBHIOE a. SHAWIITH:

1) miomry 6iuHOI TTOBEPXHI TPU3MU;

2) oty mepepiay.

YV npaBuaBHIA TPUKYTHiN IPU3Mi 3i CTOPOHOIO OCHOBU a i BucoTowo H
yepe3 CTOPOHY HUIKHBOI OCHOBU IIil KyTOM () [0 Hel IIPOBeLEHO ILJIO-
MUHY. SHAWIITh IJIOINY Iiepepisy.

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

C7 H‘l P /n1 C‘I

Puc. 4.17

Koxue pebpo TPUKYTHOI IPU3MU OOPiBHIOE a. Bimomo, mIo miocki
KYTH OJHOIO 3 TPUIPAHHMUX KYTiB IpU3MHU pPiBHI. SHAHAITL IIJIOIILY
mepepisy, AKUN OiJTUTHL OPUIMY Ha CUMETPUYHI YaCTUHU.

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

HOIO, IO ITPOXOAUTH Uepe3 CePeAMHU ABOX CYMiKHUX CTOPiH OCHOBU
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4.20.*

4.21.

4.22.

i cepeinHy BifipisKa, AKHWH CIOJydYae IMEHTPU OCHOB. SHAUIITH ILIO-
Iy IIbOTO IIepepisy, AKIIIO CTOPOHA OCHOBU IPU3MU AOPiBHIOE 2 AM,
a BUCOTa TpuUsMu — 4 oM.

Y umpasuapHifl TpukyTHi#I mpusmi ABCA,B,C, cropoHa OCHOBHU IO~
piBHIOE 2, 6iuHi pe6bpa — 3. Uepes Bepmmau A, B, i Touky D —
cepepury pebpa CC, mpoBemeHO Iepepis nmpusmu. 3HAUAITH BiAcTaHb
Big Bepmuuu C [0 ILIOIIUHU IIepepisy.

Y npaBuiabHII YOTHUPUKYTHIiN mpusami 6iuHe pebpo mopiBHIOE 7 CM,
a CTOpOHa OCHOBH 8 cM. 3HAWAITH IJIONILY Ilepepidy, ITPOBEIEHOTO
uyepes CepefUHMN ABOX CYMIiMKHIX CTOPiH oxHiel ocHOBH Ta HaibijbIm
Bifjasieny BiJi HUX BEPINUHY APYroi OCHOBMU.

BuaBiTb CBOWO KOMMNETEHTHIiCTb

HepeB’auuit Ky0 i3 pebpom 28 cM HOTPiOHO PO3HUIAATH TaK, IO0
OuJaKa npoiimiia yepes Touku K, P i T Ha pebpax Kyba Taki, 1100 Tou-
ku K i P 3Haxomuamcsa Ha BimcraHi 7 c¢M Bij HaiOGJIMIKUOI BepIIMHU
Kyba, a T — OyJia cepenmHO0 BignmoBigHOTO pebpa Kyda (puc. 4.12, a).
SAK mobyamyBaTu Ha KyOi JiHil posmuay?

Yrasiexka. IlobynmyiiTe BiAmoBimHWI mepepis Ha 300paskeHHI Kyba

i smaitmiTe Bimcranp DX, e X — TOUYKA IMEPETUHY CiYHOI IJIOMIMHU 3 pe-
6pom DD, (puc. 4.12, 0).
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Puc. 4.72



MIPAMIZA

Taonruuysa 4
Mipamiga
S
Mipamigoro HA3UBAETHCA
MHOTOTPAHHUK, [0 CKJa-
Ja€ThCA i3 MJIOCKOTO MHO-
TOKYTHUKA (OCHOBU  TIi-
D pamigu), ToukKM, fAKa He D
JEKUTh y IUIOIUHI OCHO-
P BU (BepmMHHM Tipamimgu), p
i Bcix Bigpi3skiB, mo cmoJy-
YalTh BEPIUIMHY Mmipamimu
C 3 TOYKAMH OCHOBH. c
B B
ABCD — ocuoBa mipamigu, Bucora mipamigm — nepneHIUKYJIApD, ITPOBENEHUN i3 Bep-
S — BepmiuHa mipaminu, MIMHU TipaMigy Ha IJIOIIUHY OCHOBH.
SA, SB, BC, SD — 06iumni SO — Bucora mipamigu, SO=H (SOJ_HJI. ABCD).
pe6pa, S =5, in+ S pso T Suosp +S
6iun.mip ~ “~AASB ABSC A CSD ANASD
NASB, ABSC, ACSD, > ¥
AASD — 06iuHi rpani Shonnip = Seian T Soen
IIpaBunsHa mipamiga
IIipamiga HaszuBa€THCA MPABUJIBHOIO, AKIIO il 0CHOBOIO € MIPaBUJIBLHUNH MHO-
TOKYTHHUEK, a OCHOBA BUCOTHU 30ira€Thcs i3 MEHTPOM I[HOT0 MHOTOKYTHHKA.
Heaki éudu npaéunvrux nipamio
TpUKYTHa YoTHpUKyTHa LecTUKyTHa
S
»,
F c
m
A B
ANABC — mpaBUJBHUM, ABCD — xBagpar, ABCDEF — upaBuUJIbHUH
O — TouKa IepeTuHy O — TouKa IepeTuHy IIeCTUKYTHUK,
meniaH (BucoT i GicekTpuc), niaronasen O — TouYKa IepeTuHy
IeHTP BIMCAHOTO M OMMCAHOTO KiJ niaronaneit AD, BE i FC

SO — Bucora npasuiabHOI mipamiau (SO L mia. ABC; O — I1ieHTP OCHOBU),
SM — amodema mpasuibHoi mipamizu (SM L BC) (Bucora 6Giusoi rpami)
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3arxinueHna maba. 4
Bnacmuesocmi

1. ¥V umpaBusbHi#T mipamini 6iuni pebpa piBHI I OJHAKOBO HaXUJEHI
IO TLIOIIIMHU OCHOBH.

SA=SB=SC=..., £LSAO=2/2SBO=/8CO-=...

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

ANASB=ABSC-=...
1 1
3. Syun =§POCH-SM=5POCH-Z, Je | — amogema.
S . . .
4. S, =—, ne ¢=/SMO — KyT Haxmily Bcix OiuHMX TrpaHei
cos @
oo ocHOBHU, S, =S ‘n, ge n — YHCJIO I'PaHeH.

6igH. Ip

5. S, ... =S

TIOBH 6iuH

+ SOCH

NOACHEHHA N OBI'PYHTYBAHHSA

o MoHaTTA nipamigu i Ti enemenTis

ChopmysroeMo O3HAUYeHHS mipaminwm,
aHAJIOTiUHe [0 O3HAUEHHS ITPU3MMU.

’ O3HauveHHsA. MipaMigoo Ha3suBa€ETHCA MHO-
TOTPAHHHUK, N[0 CKJIATA€THCA 3 ILJIOCKO-
T0 MHOTOKYTHMKAa — OCHOBH ITipamimm,
TOYKH, AKA HE JIEKUTHh y IIOIUHI OCHO-
BHU, — BEPUIMHM Imipamigm — i Bcix Bia-
Pi3KiB, 0 CIIOJYyYarOTh 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, Ha3uBalOThCca OiuHmMEU pebOpamu. Ha-
OpUKJIaL, Ha PUCYHKY 5.1 ocHOBOIO Iripami-

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

IloBepxHa mipaMigu CKJIAgaeThCSI 3 OCHO-
eu ¥ OiuHux ecpaHeil. KokHa OiuHa rpaHb
€ TpukyTHUKOM. OpfHi€0 3 BePIIWH IIHOTO
TPUKYTHUKA € BepIINHA HipaMigu, a IpOTHU-
JIEXKHOI0O CTOPOHOI0O — CTOPOHA OCHOBU ITi-
pamigu. 3oxpeMa, y POSTJISHYTiH mipamini
O6iunuMu rpauaMu € TpukytHuku SAB, SBC,
SCD, SAD. J[lnsa 3HAXOMKeHHA ILJIOMIi 0iuHOI
TTIOBEPXHI IipamMifm [OCTaTHLBO 3HAUTU CyMY
mioln yecix ii Oiummx rpaHeii, a OJgs 3Ha-
XOIKEHHSA IIJIOM[l IOBHOI IOBepXHi Iripami-
O — CyMy ILJIOII ycix il rpaHeii:

Sﬁitm = SASA_B + SASBC + SASCD + SASAD’

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

6iun

+S,..

Bucomoto nipamiou Ha3UBAETHCS IIEPIIEH-
IUKYJIAP, IIPOBEeNeHUN 13 BEPINMUHU IIipamMinm
Ha mwiomuuy ocHoBU (Ao SO | ma. ABCD,
10 SO — Bucora mipamigu SABCD). JloBxu-
HY IOI0 MEePIEeHAUKYJIApa TaKOK HasuBa-
I0Th BHUCOTOIO ITipaminu.

ITipamina HasuBaeTbCca n-KYmHoOW, AKIIO
ii OCHOBOIO € n-KyTHUK. TpPuUKyTHY Imipa-
Migy iHOmiI HasWBaOTL mempaedpom, III0



§ 5. Tllipamiga

B IIepeKJiafli 3 T'PerbKoi 03HAYAE <«UOTUPHU-
rpaHHuUK». Terpaemp, yci rpami sxoro —
MpPaBUJIbHI TPUKYTHUKU, HABUBAETHbCI Npa-
BUJLHUM mempaedpoi.

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

Hagani posrasmarumemo TiibKM mipamiam,
Yy AKUX OCHOBU — OIIYKJIi MHOTOKYTHUKH.
Taki mipaminmm € OmyKJIMMH MHOTOTDAHHU-
KaMu.

BigmosizHo [0 mpaBus mapasebHOTO
NPOEKTYBaHHsA, 300pasKeHHd Iipamigm Oy-
IyioTh Tak. IloumHaioTh i3 3o00paskeHHsa ii
OCHOBU — JIeSIKOTO ILJIOCKOTO MHOTOKYTHUKA.

IToTiM 300pasKyioTh BEPIIUHY MipaMigu, IKy
cnonydamoTh OiuHmMuM pebpaMu 3 BepIIu-
HaM®u OCHOBM (IUWB., HaAmpUKJIam, puc. 5.1).
fAK1ro moTpi6bHO 300pasuTH BUCOTY IIipaMigu,
TO M HAoUYHOCTi ii 3a3BMYaii 300pa’KyIOTH
BEPTUKAJBHUM BipiZKOM.

3a3HaumMMoO, IO 3a BJACTUBOCTAMHU IIa-
paJIeIbHOTO NIPOEKTYBAaHHA 300pa’keHHA BU-
COTU y BUIJIAAI BEePTUKAJIBHOTO Bipiska He
€ 000B’A3KOBUM — TOJIOBHE, II00 300pasKy-
BaHUH BiZPi3OK CIIOJIy4YaB BePIIUHY Iipaminm
3 TOYKOIO OCHOBHU, KA € 300pa’KeHHAM OCHO-
BM BUWCOTH IIipamiam (OAuMB. TaKoK Tabi. 5

B § 6).

’

®dopma mipaMigyu IMMPOKO BUKOPUCTOBYETHCA B apXiTeKTypi,
HaIpUKJIam, HOBUil BXim mo JIyBpy Oysio 30ymoBaHo y dopMi mipamimu.

0 MNpaBunbHa nipamiga

O3HaveHHsA. Ilipamina HasuBaeThcA MNpa-
BUJIbHOW, AKIIO il OCHOBOIO € IIPaBUJIb-
HUI MHOTOKYTHHMK, a OCHOBA BHCOTH
30iraeTbcs 3 IEHTPOM IIFOTO MHOTOKYT-
HUKA.

Ona mobymoBu 300paskeHHSA MPABUJILHOL
mipamigu GyayioTh 300paskeHHS BimmoBimHO-

ro MPaBUJIBHOTO MHOTOKYTHUKA (OCHOBM ITi-
pamiam) i #ioro mentpa. [IotimM 3 oTpuMaHOTO
IeHTpa MPOBOAATH BUCOTY (K 3a3Hadajiocsd
BUIllE, IJIA HAOYHOCTI BUCOTY B300paKYyIOTH
BEPTUKAJbHUM BiZI[pi3KOM) i Imo3Ha4yarTh Ha
HifT BepmmuHy nipamigm. Ilicasa mwsoro cmo-
Jy4aioTh BEPIINHY IIipaMigyu 3 BepIIUHAMU
ocHOBHU (AK 3aByKIMU, HEBUAWMiI peOpa 3o00pa-
JKYIOTH HITPUXOBUMM JIiHiAMMA).
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Y rabmuii HaBemeHi 300pasKeHHA IIpa-
BUJBHOI TPUKYTHOI, YOTHUPUKYTHOI I IIIEeC-
TUKYTHOI Imipamin.

Haragaemo, 1110 300paskeHHAM IPABUJIB-
HOTO TPUKYTHUKA MOKe OyTH MOBiIbHUIA
TPUKYTHUK, a IEHTDP IIPAaBUJIBHOTO TPUKYT-
HuKa (puc. 5.2) 300paKyiOTh TOUKOIO TIepe-
TUHY MeJiaH TPUKYTHUKAa 300pakeHHA (IUB.
§ 12 migpyunuka aasa 10 kiacy).

Puc. 5.2

Bicco mpaBuJbHOI mipamMigy Ha3WBAETh-
csd mpsMa, Io0 MicTUTBL Ii BHCOTY.

Ockinbku Bei 6iuHi pedpa TpaBUIbHOIL IIi-
paminm piBHi (BoHM MAalOTh PiBHI IPOEKIIii),
To ii O6iuHi rpaHi — piBHiI piBHOOeapeHi TpH-
KYTHUKH.

Bucora 6iumoi rpami mpaBuibHOI Iipa-
Migu, mpoBemeHa 3 ii BepIIWHU, HABUBAETHCSA
anogemorn.

VYpaxoByrouu, 1m1o Bci 6iuHi rpaHi mipami-
I — piBHOOeApEeHi TPUKYTHUKU, MAEMO, IO
amodema (BUCOTa) € OJHOUACHO OiCEKTPUCOIO
U wMemiaHOIO BiAmoBiZHOTO pPiBHOOGEIPEHOTO
TpukyTHUKa. OTiKe, axkmo SM — amodema,
npoBeneHa B rpaui SBC, To Touka M —
cepenuHa ctopoHu ocHoBu BC (puc. 5.2).

Ockinpku Bci Oiumi rpaHi npaBUIbHOI
mipaMmigu piBHI, TO piBHMMU OyayTh i Bix-
moBigHi Bucotu, T00TO amodemu. OTike, yci
anmodeMu mpaBUIBHOI Hmipamigu piBHI.

3asmauumo, 1o Koiau BCL1LSM, To
OM 1 BC (3a TeopeMOI0 TpO TPU IEPIEH-
OIUKYJasapu), Toai Kyt SMO — miHiliHU#A KyT
IBOTpPaHHOTO KyTa mpu pedopi BC, ToOTO IIe
KyT Haxwmjay OiuHOI rpaHi [0 OCHOBHM IIipa-
Mimu.

Amnajoriuno KyramMu HaxuJay OiYHUX rpa-
Heli o ocHOBU mipamigu € kytu SNO i SKO.
VYpaxoBywoun, II0 IPAMOKYTHI TPUKYTHUKU
SMO, SNO i SKO piBHi (3a rimorenysoio
i KaTeToM), OZIePKYEMO:

£LSMO=2SNO=/,SKO.

Omke, yci Oiuni rpaHi mpaBHJIBHOI IIi-
paMigu HaxujIeHi mig piBHUMHM KyTaMu 10 1i
OCHOBH.

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

£SAO=2SBO=/2,SCO.

Ane 1ie Kyt Haxuay OiuHHX pebep mipa-
Migu 40 TJIOUIMHU OCHOBU, OTIKe, yci Oiuni
pebpa mpaBuIbHOI mipamMiagu HaXWJeHi ITif
piBHMMU KyTaMu 0 ILIOIIWHU il OCHOBH.

3asHaunmMo, IO BCi HaBeJeHi pes3yiabTa-
TH BUKOHYIOTHCA HE TLIBKU AJA TPUKYTHOI,
ajie ¥ masa Oyab-AKOI IIpaBUJBHOI Imipaminm,
OCKiJIbKM BCi OOT'PYHTYBaHHS MOKHA IIOBTO-
putu nas OyAb-sAKOI IIpaBUJIBHOI Iipamigm.

Hagegemo 1mie oiHY KOPHCHY BJACTUBiCTH
IpaBWIBLHOL Iipaminm.

Teopema 5.1. Ilmoma OiuHOI MOBepxHi
NPaBUJIbHOI MipaMiay TOPiBHIOE TOOYTKY
miBmepuMeTpa OCHOBM Ha amodemy.

® Hexaii cTOpoHa OCHOBW IIPAaBUJILHOI
mipamigu mOpiBHIOE @, YMCJIO CTOPiH OCHO-
Bu — n. Toxi miomma 6iumoi moBepxHi mmipa-
Migm gopiBHIOE cymi muoid n ii piBHuMx 6iu-
HUX TpaHel, ToOTO mopiBHIOE miolmi GiuHOI
rpaHi, TOMHOKEHOI Ha n:

ne | — amodema, a p — TiBIepUMeTP OCHOBU
mipamigu. O

Ilnomry Giunoi MOBepXHi MpaBUJIbHOI ITi-
paMiagy MOKHA TaKOK 00YMCINTHU 3a (popMy-
JI010

S

OCH

b
cos @

6iun

Ie (O — KyT HaxXuJy OiYHUX rpaHeil 10 OCHO-
BHM Tipamimgm.
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® OO6rpyuryemo 1o GOpMyay, HAIPHU- S S S
.. . . . S _ “aBoc S _ MaaoB S _ “aaoc
KJja/[d, MOJdd IIPaBUJIbBHOl TPHMKYTHOl1l IIlpaMl- ASBC — ) ASAB — ) ASAC — .
. . cosQ cosQ® cos @
o SABC (puc. 5.2). Hexaii yci 6iuni rpani
IpaBUJIbHOI IIipaMifyu HaXUJIeHI [0 OCHOBU Homaioun mOYJIEHHO OTPUMAaHi pPiBHOCTI
mix kyrom ¢. Posrisemo opToroHaibHi (i BpaxoByoun, IO

OpoeKIil OiYHMX I'paHell Ha IJIOUIMHY OCHO-

Bu. I'paub SBC TPOEKTYETHCA B TPUKYTHUK

BOC, rpanp SAB — y tpukytHuxk AOB, Ma€eMo:
rpadb SAC — y tpukytHuk AOC.

SASBC + SASAB + SASAC = Sﬁiqn)’

S S. _ SABOC +SAAOB +SAAOC _ SAABC _ SOCH 'e)
— TPOEKIL i‘{H — —_ —_——.
Is ypaxysaunuam popmynu Sy, _—COS(p , 6 c0sQ cosp  coso
1 S - — Iuoma dbirypu, .Snpoexui‘i — ILIO- AnajoriuHo MoKHaA OOTPYHTYBATH, IO
ma npoeknii (ame. § 15 migpyunuka s orpuMaHa (opmysaa Mae Micie AJA LOBiJIbHOI
10 xJaacy), ogep:KyeMo: IIPaBUJILHOI mipamigm.

0 Mepepi3n nipamign

ITepepi3 nipamiou nAOWUHOIO, U0 NPOXOOUMb uepe3 ii 6ePULUHY
i nepemunace ii ocnosy, — ye 3a6xsou mpukymuuk (puc. 5.3).

30kpeMa, TPUKYTHUKAMU € 0id20HAJbHI nepepisu — mepepisu
IJIOITUHAMI, IO IIPOXOIATH uepes OBi He cycimHi 6iumi pebpa Ii-
paminu (puc. 5.4).

fAx i B 3amauax, moB’sizaHux i3 mpusmoro (auB. § 4), mig uac
no0ymoBu abo POSTJIAAY IIEpepisiB mipamigu maomimHaMu, IO He
IPOXOAATh Uepe3 BepPINNHY IIipaMianm, MOKHA BUKOPUCTOBYBATU
Puc. 5.3 abo BJIACTHBOCTI IapajieJIbHOCTI U MEePIeHAUKYJIAPHOCTI TPAMUX
i maomuH, abo MeTon caimiB (uB. Tako:k c. 38—39 migpyuyHUKaA AJIA
10 kJacy). g mobGymoBu mepepisy mipaMigu IJIOIIMHOIO TOCTATHBO
mo0yayBaTH BiApisku mepeTuHy ii rpaHeiil i3 CiUHOIO IIJIOIIMHOIO.

Hampuxaazn, aas moOyZoBu mepepisdy YOTUPUKYTHOI mipamigum
SABCD mnjiouinHom, IO IPOX0oAuTh ueped Touku K, M, N Ha ii pe-
opax (puc. 5.5), MoKHA MOOYAYBaTH CJiZ CiuHOI MJIOIITWHYN HA ILIO-
IIMHI OCHOBU.

JJ1a mboro AOIiJIBHO PO3TJVISHYTH )
IeHTPaJbHe NPOEKTYBAaHHA i3 IIeH-
TpoM S Ha IJIONIMHY OCHOBU Hipamignm

(nuB. § 7 migpyunuka miaa 10 kiaacy) p
Puc. 5.4 a00 BUKOPHCTOBYBATH KiJIbKa JOIO- m
MikHUX 1ommuH (AuB. § 3 migpyu-
HuKa naa 10 xiacy). A
Y Bumaaky IIeHTPAJbHOTO IIPOEKTYBAHHSA NPOEKIII€0 Bin- B
piska KN € Bigpisok AD, a mpoekmiero Biapiska KM — sBigpi-
30K AB.
c
1106 sHaiiTu ciif ciuHOI NMJIONIMHW HAa IJOMIIWHI OCHOBU, I0- D

CTATHHBO 3HAUTHU ABI TOUKMN IIEPETUHY IIPAMUX CiUHOI ILJIONTMHU
3 IXHIMHM TPOEKIiAMEN Ha ILJIOIIUHY OCHOBH. Puc. 5.5
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3HAXOUMO TOUKU IMEePeTHHY npamMux KN
i AD — Tourky @ — i mpamux KM i AB —
Tourky P (puc. 5.6).

Tomi QP — cxaig ciuHoi mNJOIMHHI
Ha miomiuHi ABCD. IIlo6 3HaiiTu TOuKy L
nepetuHy pebpa SC i3 CiUHOIO MJIOIIMHOIO,
BUKOPUCTOBYEMO Te, 110 nipama KL mepern-
HaeTbca 3 ii mpoekiieo (AC) y Touri, Ir0
JIeKUTDH Ha caifgi @P. Tomy mpoBOgUMO TIPs-
my AC nmo mepetuny 3i caigom y rtouri T i,
cuoJsrydatroun Touky T i3 Toukoro K, y mepe-
TuHi 3 pedpom SC omep:kyeMo TOUKY L 1ie-
petuny ciunoi miaomiuuau 3 pedpom SC. Ilo-
TiM, CIOJYyYalU{d TOUYKU IIePeTUHY CiuHOI
IIJIOITMHY 3 pebpaMu Tipamifu, oJep:KyeMo
mykanuii nepepis KMLN.

Puc. 5.6

MPUKNAAN PO3B’A3YBAHHA 3AJAM

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

3aaaqa 1 HaxXWJIeHe 0 IJIOIIMHU OCHOBU HiJ KyToM 45°. 3HAUAITH IIJIOIY IIOBHOI
MOBEPXHi Imipamigu.
Po3p’sa3anHa Komenrtap

P 1. Hexait SABCD (puc. 5.7) —
3amaHa Iipamigma 3 OiunuM peGpom
SA=8 cm. 3a ymMOBOIO Iipamiza mpa-
BUJIbHA, OT)Ke, oCHOBOIO II Bucotum SO
e 1meuTp O ocHOBU (TOUKa MEPETUHY
miaronasieii xBaaparta ABCD).

2. Ockimpku SO Lnma. ABCD, To
AO — mpoekiia Oiu"moro peodpa SA
HAa ILJIOIIUHY OCHOBH, TOOTO KyT SAO —
KyT Haxwmyay O0iuHoro pedpa SA 1o 1io-
IUHYU ocHOBU B £ SAO=45°.

3. I3 mpAMOKYTHOTO TPUKYTHUKA
SAO (SO — Bucora mipamigun) 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 (cw).

Ilig wac posB’sa3yBamHsa 3amaudi Ta il odopMJeH-
HsS OOIIJIBHO KOPHCTYBATHCS CXEMOIO, HaBEeIEeHOIO
B § 2. Haragaemo ocHOBHiI eTanmu pO3B’A3aHHA
3a I[i€eI0 ¢cXeMOoIo.

1. O6rpyHTYBaTH PO3TAIIIyBaHHS BUCOTHU IIipaMi-
o (y IbOMY BUIAAKY AOCTATHBO BUKOPUCTOBYBATU
O3HAUEHHA TPABUJILHOI Iipaminm).

2. O6rpyHTyBaTH, 1110 IIPOCTOPOBI KyTHU # IPOCTO-
POBi BificTaHi mosdHaueHi MpaBUJIbLHO (HaM 3aIaHO KYT
MiK OiuHMM peOpoM i TJIOIIMHOI OCHOBU, TOOTO
KYT MiX IIUM peOpoM i HOoro IPOEKI[iel0 HA IIJIOIIM-
HY OCHOBM).

3. OOrpyHTYBaTH BHUJI i PO3TAITyBaHHA 3aJaHOTO
mepepisy (y miii 3amaui mepepisy Hemae).

4. Ha KoKkHOMY eralli o0umcjIeHb yKa3aTH, eJje-
MEHTH SKOT0 TPUKYTHUKA BU3HAUAETEe, i AKIINO BiH
OPAMOKYTHUMN, IOACHUTHA YOMY.

3asHaummo: 11106 OOI'PYHTYBaTH, IO TPUKYT-
HUK SAO TpPAMOKYTHHI, MOCTAaTHHBO BKAas3aTH, IO
SO — Bucora mipamigu (tomi SO L ma. ABCD,
otT:ke, SO 1L AO).
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5. Omxe, y 3amanii mipamimi Bci
pebpa mopiBHIOIOTE 8 cMm. Toxi

S,.. = AB*=64 cm>.

ABZ\/g =643 (cv?).

S,

6iun

= 4SAASB =4-

TakuMm ymHOM,

Syomn = Sitan +S,0s =64 +644/3 =

TIOBH 6iun

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

Bidnogiov: 64(1+\/§) cm2. <

3adaya 2

Puc. 5.7

A sHaxom:KeHHs IOl 6iuHoi moBepxHi mmipa-
Migy MOJKHa BpaxyBaTH, IO Bci Oiumi rpani mpa-
BUJIbHOI IIipaminm piBHiI, TOMy MOKHa 3HAWTU ILJIO-
11y omHiel rpaHi #I pesyabTaT IIOMHOMKUTH Ha 4.

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

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

PosB’azanuga

P 1. Ockinbkm mipamiza mpa-
BUJIbHA, TO OCHOBOIO Ii Bumcoru SO
(SOJ_HJI. ABCD) e neuarp O Tpu-
Kyrauka ABC — ocHOBU mipamigu
(tomi Touka O Hane:xkuTH Memiani AM).
Y mnomuai ASM 1m1poBeeMo Bipisok
NE||SO (EeAM).

Toxni NE 1 mua. ABC.

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

3. 3a BJIACTUBICTIO IIPABUJIBHOT'O

V3

TpUKyTHUKa AM = ?AC =18. Toxi

AO=§AM=12.

4. I3 TpAMOKYTHOTO TPUKYTHUKA
ASO (SO — Bucora mipamigu) maemo:

SO=+/SA%— A0? =132 -12? =5.

Komenrap

5

C
Puc. 5.8

AK saBxKaU, Ha IEPIIOMY eTalli Po3B’sa3aHHS 00-
TPYHTOBYEMO PO3TAITyBaHHS BUCOTH IipamMigm, a Ha
IPYyroMy — PO3TaIllyBAHHS IIPOCTOPOBOTO KyTa MiK
OPAMOIO I IIJIOIIMHOIO.

3a o3HAUEeHHAM, KYyT MiK npamor MN i miomiu-
HOI0O ABC — 1e KyT MiK IpPAMOI0O Ta iI IIPOEKIIIEI0
Ha mwiomuny ABC. Touka M nexutsb y miaoniuai ABC
i mPOEKTYyeThCA Ha II0 ILJIOI[UHY cama B cebe. II1o6
cupoekTyBaTu Touky N Ha miomiuny ABC, moTpioHO
npoBecTu neprneHAuKyaap NE ma miomuay ABC. 1le
MOXKHa 3po0UTH AeKiabKoMa crocobamu.
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Ockinmbrum Touka N — cepeamHa
pebpa SA i SO||NE, To TPUKYTHUKU
ANE i ASO mopni6Hi 3 KoepimienToM
5

noxioHocTi 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, LNME = arctg%.

Bionosiov: arctg%. <

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

3anucyoun 3a 3SHAUEHHAM TaHTeHCa KyTa BeJITUUNHY
IIBOT'0 KYyTa, CJiJ ypaxoBYyBaTH, IO KYT MiK IIPAMOIO
i maomuHOl Moske OyTu TinbKM B Meskax [0°%90°].
Asie B 1ibOMy BUOAAKY Ile KYT TPAMOKYTHOTO TPU-
KYTHHUKA, TOMY BiH Ma€ OyTHU B MeyKax (0°; 900), TOOTO
e roctpuM KyToM. OTiKe, OIEP:KYEMO TiJIBKM OIUH

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

YV npasunbHiit TpukyTHi# nipamizi SABC 3 ocHoBoio ABC 6iune pebpo
BABiui OisibIlte 3a cTopoHy ocHOBU. Touku K i L — cepenunu pebep AB
i BC Bigmosimmo. Yepes mpsamy KL mapanennHo pedbpy SC mpoBeneHo

3adaya 3

IJIOMUHY ¢. SHAUIITh KyT MiK IJIOMUHOIO O # miomiuuoo ABC.

Po3sB’a3zannsa

P 1. Ockinpkum mipamiza mpa-
BUJIbHA, TO OCHOBOIO ii Bucoru SO
e meHTp O TPUKYTHUKA OCHOBU —
TOUKa IIepeTuHY BHCOT, MediaH i Oi-
cekTpuc Tpukyrtauka ABC.

2. Hexati N cepenmHa pebpa
SB. Toxgi LN — cepenus JiHisg Tpu-
kytauka BSC i LN||SC. Orxe,
SC||mn. LNK, Tobro muomiuaa LNK
i € 3amaHOIO CiYHOIO IIJOIIWHOIO O
(puc. 5.9).

3. YpaxoByroumn, IO LK || AC
(cepemua minia TtpuryTHuKa ABC)
i LN||SC, maemo: o mi.SAC. Aje
mapajieJibHi  IJIONIMHU  yYTBOPIOIOTH
PiBHI KyTu i3 CiUHOIO0 IIJOIINHOIO,
TOMY IIYKATUMEMO KYT MisK IJIOIH-
mamu SAC i ABC.

4. dAxmo BM 1 AC, To SM 1L AC
(3a TeopemMoO MPO TPU MEPIEHIUKY-
Jasapu), oTke, KyT SMO — ninifinuit
KYT TOCTPOrO ABOTPAHHOTO KyTa IIPU
peopi AC.

Komenrtap

5

C
Puc. 5.9

Sx Oys0 3asHaueHO BHUIIE, CIIOUATKY MOYKHA HO0Y-
JyBaTH IIepepis, a IIOTiM JOBOAWTH, IO BiH IIapajejb-
Hui pebpy SC, — came Tak i 3po06JieHO B PO3B’sI3aHHi.

Ane MoKHa 3poOMTHM iHAKINE: OIMCYBATH PO3-
TalllyBaHHA IIepepisy, CIMpalUYnch HA BJIACTHUBOC-
Ti mapaJjesibHOCTI mpaMux i miornue. Hampukaan,
HeoOXimHO BpaxyBaTH, I110 uepesd npamy SC (daka ma-
pajejabHa CiUHIA MJIOMIMHI O) HPOXOAUTH IIJIOIIMHA
SBC, mio mepeTwWHae MJIOMIMHY O II0 IpAamiit LN,
napajenbHiit npamiii SC. BukonysaTu i opopMIATH
po3B’sI3aHHS MOKHa 3a CXeMoOio, HaBeneHoi B § 2.
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5. Hexaii AB=AC=BC=x,
3a ymoBowo SA=SB=SC=2x.

TOx1

6. 3a BJIACTHBICTIO TPaBUJIBHOTO
TpukyTHUKa ABC 01ep:KyeMo:

OM:%BMJ—

8 i AM=Yac=%.
6 2 2

7. I3 npsMoKyTHOTO TpUKyTHUKA SAM

MaeEMO.
SM =+SA? - AM? =
e () 2205
< x5

2

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

OTm:xe, MIYKAaHUHA KYT JOPiBHIOE
arccosL
35

1
Bidnogidv: arccos—=. <
35

3anumaHHg

1. O6rpyHTYyBaTU pO3TAITyBaHHS BUCOTHU IIipami-
Iu (y IbOMY BUNAAKY JOCTATHBO BUKOPUCTOBYBATHU
O3HAUYEeHHA MPABUJILHOI mipaminm).

2. O6rpyHTyBaTH, IO IPOCTOPOBI KyTHM ¥ HpPO-
CTOPOBI BifgcTani mosHauewni mpaBuiabHO (y il 3azma-
i e KyT MiK IUIOIMHOIO O ¥ miaommuo ABC).
Haa Takoro OOr'pyHTYBaHHS MOIIJILHO BpaxyBaTu,
10 ILJIOIMIMHA ¢ mnapajenbHa miomuui SAC, ToMy
3 miaomninaoo ABC BOHH yTBOPIOIOTH PiBHI KyTH.

3. O6GrpyHTyBaTH BUJ i PO3TAIIYBAaHHS 3aJaHOTO
mepepiay.

4. Ha Ko:XKHOMYy eTami o0YMCJIeHb yKasaTu, eJe-
MEHTH AKOTO0 TPUKYTHHKA BU3HAYAETE, i SAKIIO BiH
TPAMOKYTHUM, nosAcHUTH uYomy. Kpim Toro, ciif
ypaxyBaTu IIle OAWH OPieHTHMpP: SKIIO B yMOBi 3a-
maui Ha OOYMCIEeHHS He 3aJaH0 TOBKUHY KOJHOTO
Bimpiska (abo samaHi BimpisKu U KyTum He BIAETHCA
00’enHaATH B 3PYUYHUU IJid PO3B’A3aHHA TPUKYTHUK),
TO I ii po3B’sA3aHHA MOIIJILHO BBECTH HeBimoMMi
Bimpisok (abo meBimommuii KyT, abo AeKiibKa HeBi-
IOMUX).

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

. Illo Take mpaBuJbHa Mmipamiza? BuUcOTa MPaBUJIAbLHOI mipamimm? amo-

dema?

3. O6rpysryiiTe, 110 B IpaBUJIbHil mipamimi:
1) yci 6iuni pebpa piBHi;
2) yci 6iuHi rpaHi — piBHi piBHOOEApeHiI TPUKYTHUKH, a BCi amodemu

piBHi;

3) yci 6iuni rpami HaxuaeHi mig piBHUMU KyTaMH IO OCHOBH;
4) yci 6iuni pedbpa HaxXWJIeHi TiJ piBHUMU KyTaMU [0 TJIOIIWHU OCHOBH.

4. Illo Taxe 6iuHa mMoBepxXH:A mipamigu? IOBHA IOBepXHA mipamignu?

5. IHosexiTs, mo mioma 6iuHOI MOBepXHi HpaBUJILHOI MipaMifu AOpiBHIOE
IOOYTKY IIiBIIepHMeTpa OCHOBH Ha amodemy.

6.* IToBexiTs, 1m0 Moy G6iyHOI MOBepXHi MpaBUIBHOI HmipamMinu MoxxHA 00-

S
UHCIUTHU 38 GOPMYJIOI0 S, = = —=
CO:

, e @ — KyT Haxwiy OiuHMX rpaHei

iuH

IO OCHOBH ITipaminmu. s

7. S$Ika dirypa € mepepiszoM mipaMizy MIONIMHOIO, IO IPOXOAUTHL Uepes ii
BepiuHy (i mepernHae OCHOBY mipamimu)?

8. IlosAcHiTL 3micT MeTomy cIifiB mMo6GyA0BM IepepisiB mipamimu.




Po3gin 1. MHororpaHHMKM

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 mipamini 31 rpaubs. Ckinbku B Hei pedep?

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

3a CTOPOHOI0 OCHOBHU @ i GiuHMM pebpoM b 3HANIITH BUCOTY MPABUJIb-
HOI mipamimm: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) IIECTUKYTHOI.

3a CTOPOHOIO0 OCHOBU a i BucoTo H 3HaAiTh amodeMy IpaBUILHOL
mipamigu: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) IIECTUKYTHOI.

3a CTOPOHOIO OCHOBU a i BucoTo0 H 3HAHAITH IIJIOIY IIOBHOI IIOBEPX-
Hi mpaBuybHOI mipamigu: 1) TPUKYTHOI; 2) YOTUPUKYTHOI; 3) ItecTu-
KYTHOI.

3HaligiTh ILJIOINY IIOBHOI HOBEPXHI IPaBUIbHOI IIECTHKYTHOI Iipa-
Migu, aximo ii Oiume pebOpo HOpiBHIOE a i1 pamiyc KoJia, BIIMCAHOTO
B OCHOBY, — 7.

ILnoma 6iuHOi MOBEPXHI MPaBUJIBHOI YOTUPUKYTHOI mipamimm mopis-
uioe 14,76 m?, a mioma moBHOI moBepxHi — 18 m2. 3HAUAITE cTOPOHY
OCHOBU ¥ BUCOTY ITipaminu.

3HaWAiTh WOy OiYyHOI IMOBEPXHI IMPaBUJIBHOI TPUKYTHOI mipaminwm,
aKio ii Bucora mopiBHIoe 4 cM, a amodema — 8 cM.

SHalgiTh miaoly OiuHOl MOBepXHI MpaBUJILHOI TPUKYTHOI mipamimm,
AKIO OiuHe pedpPO yTBOPIOE 3 ILIOIIMHOI OCHOBU KyT 45°, a cTopoHa
ii ocHOBU MOPiBHIOE a.

3HaWAITE IJIONIY MOBHOI MOBEPXHi IPaBUJIBHOI TPUKYTHOI mipaminm,
akio ii amogema gopiBaoe 10 cM, a Bucora — 8 cM.

3a CTOPOHOI0 OCHOBU @ 3HAWAITH MJIONTY 0iYHOI MOBEPXHi MpaBUILHOI
YOTHUPUKYTHOI IIipaMinu, miaroHaJbHUU Iepepis AKOI PiBHOBEJIMKUNA
OCHOBI.

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

3HalIiTh ABOTPaHHI KYTH IPU OCHOBI MpaBMILHOI Hipamimu, ILIoima
OCHOBU AKOI JOpPiBHIOE @, a mJolna O0iuHOl moBepxHi — S.

3HaWAiTh BUCOTY ¥ ILJIOILY IIOBHOI IIOBEPXHi IPaBUJIBHOI YOTUPUKYT-
HOI mipamigu, cTopoHa OCHOBU sAKOI mopiBHIoe 30 cM, a IEHTP OCHOBU
BigmanmeHuil Bim OiuHoi rpami Ha 12 cwm.

3HalIiTh CTOPOHY OCHOBHU ¥ amogeMy IPaBUJILHOI TPUKYTHOI mipami-
Iu, aKIimo ii 6iume pebpo mopiBHioe 10 cm, a mioIa 0iuHOI mOBepX-
Hi — 144 cm?.

3HalAiTh CTOPOHY OCHOBU IIPABUJIbHOI YOTUPUKYTHOI Mipamigu, AKIIO
ii 6iume pebpo mOpiBHIOE 5 €M, a IJIONIA HOBHOI moBepxHiI — 16 cm2.
IlenTp oxHiel 3 rpaHeil Kyba i1 cepefWHU CTOPiH HNPOTUJIEIKHOI I'paHi
€ BepIIMHAMU mipamMigu. SHAWIITE IOy OiUHOI IMOBEepXHIi mipaminu,
AKIO pedpo Kyba MOpiBHIOE a.

Biume pebpo mpaBuUIbHOI YOTHMPUKYTHOI mipaMinm HaxujaeHe IO ILIO-
IIUHYU OCHOBU IIiJf KyTOM O. 3HAWIIThL ABOTPAHHUN KYT Ipu peodpi
OCHOBU Tipaminm.



§ 5. Tllipamiga

5.19.*

5.20.*

5.21.*

5.22.*

5.23.%

5.24.*

5.25.°

5.26.°

5.27.

5.28.

Biune pebpo mpaBUIbHOI TPUKYTHOI HmipaMigy HaxXuJeHe OO IIJIOIUHU
OCHOBHU TiJ KyTOM (.. SHAWAIiTh ABOTPAHHUIN KYyT IIPpU pedpi OCHOBU
mipamigu.

OcnHoBa BucoTm MO mnpaBWJIBbHOI YOTUPUKYTHOI mipamigm MABCD
BigmasieHa Bim muomiuHu Oiunol rpani MAB Ha 4 cMm. 3HaiAiTh Bif-
ctaHb Big Bepmuuu C go maommuau MAB.

Y npaBuabHiN uvoTupuKyTHiN mipamimi MABCD 3 ocuosoio ABCD
mWIocKuil KyT npu BepmwuHi M nopiBuioe o. CTOpoHa OCHOBU AOPiB-
HIOE a. SHAUOITD:
1) iBorpaHHUil KyT IIpu pedpi ocHOBWU;
2) IBOrpaHHU# KyT mIpu GivHOMY peopi;
3) KyT MiK ILIOMMHAMU CYCimHiIX OiUHUX TpaHei;
4) KyT MiK IJIOIIMHAMM HECYCimHiX OiYHMX rpaHeii;
5) BucoTy mipamimu;
6) BimcTaHb Bim IMeHTpa OCHOBU Hipamigm mo 6GiuHoi rpaHi;
7)Bimcraus Bix BepiimHu A g0 Oiunoi rpami MCB,;
8) KyT MixK OGiuHOIO rpaHHIO I GiYHHM pedpoM, sSKe He JIEKUTH Y il
rpami;
9)KyT Mixk OiUHOIO IpaHHIO I pPeOPOM OCHOBHU, fAKe IIEPETUHAE ITI0
rpaub;
10)Bigcrans Big Touku K (cepenunu pedpa AB) mo 6iunoi rpani MCB;
11)KyT mixk G6iuHOIO rpaHHIO W amodeMoio MPOTUJIeKHOI 6iuHol rpaHi;
12)yci Bucoru mipaminu MABC;
13)yci Bucorn mipamimu MAKC.

Y mpaBuabHY YOTUPUKYTHY MmipamMigy BIucaHo Ky0 Tak, IO YOTUPHU
oro BepIIMHU JeKaTh Ha OiuHux pebpax mipamigu, a iHmi yvotu-
pu — y miomiuHi i ocHOBU. 3HAWUAITHL Pedpo Kyda, SKIIIO CTOPOHA
OCHOBWU IIipaMigm MOpiBHIOE a, a BucoTa mipamigm — H.

Y npaBuabHINT YOTHPUKYTHIN Imipamini 7oB:K1UHa pedpa OCHOBU JOPiB-
HIOE a, IBOTPAHHWI KyT mpu pebpi ocHoBM — o. Y mipamigy Bmuca-
HO Ky0 Tak, IO YOTUPU MOTO BEPIIUHU JIeKATh y ILJIOIMHI OCHOBU
mipamigu, a i yotmpm — Ha OiuHMX pebdpax mipamigu. 3HAUAITH
pebpo Kybda.

BusnauTe gBOrpaHHUN KyT IIPU OCHOBI MPaBUJILHOI YOTUPUKYTHOI Ii-
paminu, 6iuna rpadb i giaroHaJbHUI mepepis AKOI piBHOBEJIMKI.

IToGyayiiTe mepepis mipamMigu IJIOIIMHOIO, II[0 IIPOXOAUTH Uepe3 Bep-
mInHy mipamigm i aBi 3amami Touku Ha ii OCHOBI.

ITo6GynytiTe mepepid TPUKYTHOI IipaMigy MJIOIMHOIO, IO IPOXOIUTH
Yyepes CTOPOHY OCHOBU IIipaMigm ¥ 3ajaHy TOUKY Ha MPOTHJICKHOMY
peopi.

IToGynytiTe mepepid YOTUPUKYTHOI IipaMigy IJIOIIWHOIO, IO HTPOXO-
IUTHh Yepe3 CTOPOHY OCHOBU I TOUKY HaA OJHOMY 3 OiUuHUX pebep.

Y npaBuabHiII TPUKYTHINA Imipamizi uepe3 CTOPOHY OCHOBU IIPOBeje-
HO ILIOIINHY, HEePIeHAUKYJIAPHY OO0 HPOTUIEIKHOro OiuHoro peodpa.
SHaAUIITh MJIOIY OTPMMAHOIO IIepepisy, SKIIO CTOPOHA OCHOBU [0-
piBHIOE a, BucoTra mipamigm — h.
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5.29.*

5.30.*

5.31.*

5.32.

5.33.

5.34.*

5.35.*

5.36.

CropoHa OCHOBUW MPaBUJIBLHOI YOTMPUKYTHOI mipamizu SABCD mopis-
HIO€ a. Biune pe6po yTBOpIOE 3 IIOIUHOI ocHOBU KyT 60°. IToOymyii-
Te Tepepis mipaMiay MJIOIMHOIO, IO MPOXOAUTH Uepe3 BepiuHy A ii
OCHOBU MePHeHAUKYJIAPHO A0 OiuHOro pedpa SC, i 3HAWAITH IOy
IBOTO IIepepisy.

3a CTOPOHOIO OCHOBUW @ i BMCOTOIO A NPaBUJILHOI IIIECTHUKYTHOI IIipa-
Minu 3HAWAITH MJIOIITY Iepepisy, IIPOBeIeHOT0 Yepesd CTOPOHY OCHOBU
W cepelWHY BUCOTHU IIipaminm.

IInomia 6iuHoOi rpaHi IpaBUJILHOI MIECTUKYTHOI IIipamMiau mopiBHIOE Q.
SHaWiTh MJIOINTY Iepepisy, AKUN IMPOXOAUTH Uepe3 CepeAuHy BUCOTHU
mipamingu mapaJieabHO OiuHiN rpami.

Ilnomia mepepisy mpaBUJIBHOI YOTUPUKYTHOI IIipaMifn IIJIOIIMHOIO,
IPOBEIEHOI0 Uepe3 IeHTP OCHOBU MipaMiau mapaJieJbHO OiuHil rpaxi,
IopiBHIOE @. SHAUAITH ILIONTY OiuHOI mOBepxHi mipamimu.
MABCDKP — mipaBUJIbHA IIECTUKYTHA mipamiga 3 ocaoBoo ABCDKP.
ITepepis, 110 IpoxoauTh uepes Touku M, A i D, — piBHOCTOPOHHIN
TPUKYTHUK 3i cTopoHOoI0 6. 3HAAITH OiuHe peOpo i BuCOTY mipamimm.
Bucora nmpaBuiabHOI YOTHMPUKYTHOI mipaMigum mopiBHIoe A i yTBOpPIOE
3 0iuHOIO I'paHHIO KyT O.. Yepes CTOPOHY OCHOBHU IIipaMiay IpoBemIeHO
IJIOIIVHY, NePIeHANKYIAPHY 0 IPOTUJIEKHOI I'paHi, SKa NepeTuHae
I}0 I'PaHb. SHAWAITEH ILIOMIIY OTPHMAHOI'O IIepepisy.

Y npaBunbHi#i TpuryTHill mipamini SABC 3 ocuoBoio ABC 6Giune pe-
6po BaBiui Oinbie 3a cropony ocHoBu. Touku K i L € cepemmuHamu
pebep AC i BC Bigmosimuo. Yepes npamy KL mapasenabHo pedpy SC
IIPOBEAEHO ILJIONIUHY 0. SHAWIITh KYT Mi’K IJIOIIMHOIO O i ILJIOIIu-
Hoto ABC.

BuaBiTb CcBOlO KOMMETEHTHIiCTb

IligroryiiTe mpesenTalito 3 ¢gororpadiamu ¢pparmeHTiB OymiBeab adbo
HaBKOJIUIIHIX peaMeTiB y (opMi pisHOMaHITHUX mipamif.

Hanpuraan, ITanam mupy Ta 3xaroagu B cronuili Kasaxcrany abo
mipamiga Xeomnca (Erumer) maioTh GopMy Imipamiau.

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



PO3TAWYBAHHA BUCOTU B AEAKUX BUAAX MIPAMIA
Tabauus 5

5

1. fAximo Bei 6iuni pebpa mipamigu pisHi, abo

HaxXWJIeHi i piBHUMU KyTaMu IO IJIOIIU-

HU OCHOBM, a00 YyTBOPIOIOTH pPiBHI KyTu

3 BHCOTOIO IIipaMiau, TO OCHOBA BHCOTH

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

c
Axwo B nipamini SABC: SA=SB=SC, Axwo B nipamini SABC:
a6o ~SAO=/SBO=/,SCO, SO Lnn. ABC i touka O — IeHTp
abo L ASO=./BSO=,/CSO OIIMCAaHOT'O HABKOJIO OCHOBU KOJIa,
i SO Lun. ABC, mo SA=SB=SC,
mo O — TEeHTP ONMCAHOTO HABKOJIO /. SAO=/SBO=/58CO
ocuoBu kosa (OA=0B=0C). i £LASO=2BSO=2CS0.
s po3B’sisaHHA BUKOPUCTOBYIOTH MPAMOKYTHUH TPUKYTHUK SAO,
y AKOMY:
SO L AO, AO=R_, — pajiyc OIMCAHOIO HaBKOJIO OCHOBH KoOJIa,
/ZSAO — xyt Haxmiuy OiuHoro pebpa SA 10 IJIOIMHU OCHOBHU.

2. $Ixmro Bci 6iuHi rpaHi mipamigu yTBOPHOOTH
PiBHi KyTU 3 OCHOBOIO, TO OCHOBOI) BHCO-
TH MipaMigu € LIEeHTP Kojia, BIIMCAHOTO
B OCHOBY (i HaBmakwm).

Arxwo B mipamini SABC: Arxwo B mipamini SABC:
rpaui SAB, SAC i SBC ogHaK0BO SO L na. ABC i touka O — IeHTP
HaxujaeHi go ocHosu ABC KO0JIa, BIIMCAHOTO B OCHOBY,
(robTo LSMO=/SKO=/SNO — mo /. SMO=/SKO=/SNO

BiAmoBifHI JMiHilHI KyTH PiBHI) (to6To BCi 6iuni rpami mipamimm

i SO Luon ABC, HaxWJIeHl IIij piBHUMU KyTamu
mo O — TeHTP KO0Jia, BIMCAHOTO B OCHO- 10 OCHOBHU IIipaminm).

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

BIIAC

g po3B’si3aHHA BUKOPUCTOBYIOTH IMPAMOKYTHUN TPUKYTHUK SOM,

y AKOMY:
SO 1LOM, OM=r,, — paniyc Broucanoro B ocHoBy kozna (OM L BC),
£ZSMO — xkyr maxuay 6iunoi rpaui SBC 10 ocHOBU

(£LSMO — nimitinmii KyT gBOTpaHHOTO KyTa mpu pebpi BC).
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IIpodosicernns mabr. 5

g mipamin Takoro BuAy Mae Micie gopmyJia

S

OCH

2
cosQ

Gium

e ¢=2SMO — KyT Haxwmiy Bcix OiuHMX TrpaHeill 1O OCHOBHU.

3. fxmio Bci Giuni rpaHi mipamMigu yTBOPIOIOTH PiBHI KyTU 3 IIJIOI[MHOIO OCHO-
BU, TO OCHOBOIO BUCOTHU ITipaMigu € ToOuKa, piBHOBigmajieHa Bim ycix mpsa-
MHX, 1[0 MIiCTATh CTOPOHH OCHOBH.

Arxwo B mipamigi SABC rpaui SAB, SAC i SBC
YTBOPIOIOTH PiBHI KyTH 3 IJIOIIIWHOIO OCHO-
Bu ABC (To6T0 /. SMO=/SKO=/SNO —
BigmoBimHi JiHiAHI KyTH piBHIi)
i SO Lon. ABC,
mo O — TouKa, piBHOBigZa/ieHa Bixg mpaAMUX
AB, BC i AC (OK=0M =0ON).

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

TPU LeHTPHU 30BHiBnucanux kin — O,, O,, O,.
S
ANABC
OT - rBImc - ’
p
a+b+c
ae p=
2

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

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



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

»\

4. Axwo

Arxwo

3akinyenna maba. 5

TiTbKKW ABI cyMmiskHiI Oiumi rpani mipamimm (a6o
MOXWJIOL IPU3MM) OJHAKOBO HAXUJIEHiI IO OCHO-
BU abo cminbHe OiuHe pPeOpo WX I'paHEd yTBO-
PIOE PiBHI KyTH i3 CYMiKHUMU 3 HUM CTOPOHAMU
OCHOBH,

e cIinbHe OiuHe Pedpo IPOEKTYETHCA HA IPIMY,
0 MicTUTh OGiCEKTPHUCY KyTa MiK CYMiKHUMM
i3 MM 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 — oGicexrpuca Kyra BAC (a6o mpsama AO wmic-
TUTh OicekTpucy Kyta BAC).

B mipamigi SABC SO L un. ABC i AO — Gicek-
Tpuca Kyrta BAC (abo 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 IIipaMiau IeplIeHIuKY-
JSIPHA 0 TJIOIMWHU OCHOBHU,

BHCOTOIO IIipaMigu € BucoTa Iiei rpasi.
B mipamigi SABC: nua.SAC 1 nin. ABC

i SOLAC (0eAC),

SO — sucora mipaminu (SO L ma. ABC).

IBi cymikui Oiuni rpami mipamigu meprneHIUKY-
JAPHI J0 TJIOIIUHU OCHOBU,

BHCOTOIO HipaMigm € ixHe cmijbHe OiuHe pebpo.

1. SAB 1 . ABC i nia. SAC 1 un. ABC,
SA — Bucora mipaminnm (SA 1 . ABC).

OBl HecyMiskHI Oiumi rpami mipamigu mepmeHIu-
KYJAPHI IO IIJIOIIMHU OCHOBH,

BHCOTOIO HipaMigu € BiApi3ok mpsamoi, mo akii
MepPeTUHAIOTHCA ILJIOIIUHU ITUX T'PaHel.

1. SAB | . ABCD, 1un.SCD 1 mia. ABCD
i mn. SAB neperunae mi. SCD no npawmiin SO

(O enn. ABCD),

SO — Bucora mipamigu.
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MOACHEHHA 1 OBI'PYHTYBAHHA

Hna posB’sA3aHHA 3amauy, OB’ A3aHUX
i3 mipamimoro, yacTo OyBae 3pyYHO BUKOPUC-
TOBYBAaTH II€BHi BJIACTUBOCTI mipamimm, AKi
IO3BOJIAIOTh YTOUHUTU PO3TAlIyBaHHA 11 BU-
CcOTU ¥ ypaxyBaTu HOro BiKe Hif uac mo0ymo-
BU PUCYHKAa [0 3ajaui.

Bnracmusicms 1. fAkmo Bci 0iuHi pedpa
mipamingu piBHi, a00 HaxuJIeHi mig piBHUMHU
KyTaMH O0 ILJION[UHM OCHOBH, a00 yTBOPIO-
I0OTh PiBHI KyTM 3 BHCOTOI0 mipamiau, TO
OCHOBA BHCOTHM MipaMigu € IEeHTPOM KoJja,
ONMMCAHOTO HABKOJI0O OCHOBHM mipamimu (i Ha-
BIIAKH).

® Cupasnai, Hexaii SO — Bucora mipami-
ou SABC (puc. 6.1). IToTpiOHe TBepmKeHHS
OZIeP?KYEMO 3 PiBHOCTI MPAMOKYTHUX TPUKYT-
HukiB SOA, SOB, SOC (gis noBeneHHS IIPs-
MOT'0 TBEP/’KEHHS BUKOPUCTOBYEMO DPiBHiCTH
3a coinmpHUM KaTteroMm SO i rimoreHysoio ado
3a cmijabHUM KareroM SO i roctpuM KyToM,
a s ToBeJeHHs 00epHEHOTO TBEePIKEeHHSI —
piBHiCTH 3a JBOMAa KaTeTaMu).

5

C
Puc. 6.7

Hanpukaazn, akmo Bci Oiumi pebpa mmi-
pamigm piBui: SA=SB=SC, TO 3 DpiBHO-
CTi BasHaUEHUX TPUKYTHUKIB OJEpKYyEMO:
OA=0B=0C. Ot:xe, Touka O piBHOBigIa-
JeHa Bixm Touox A, B, C i € 1eHTpOM KoJa,
OIIMCAaHOT0 HAaBKOJIO OCHOBU HipaMigu — Tpu-
kyrauka ABC. (Iamri npsawmi i obepHeHi TBep-
MPKEeHHA i3 Iiel BJIACTMBOCTI OOT'pPYHTYIHTE ca-
mocriitno.) O

3azHauymMo, IO IJid PO3B’sA3aHHA 3a7ad,
moB’sA3aHMUX i3 ImipamimamMm Taxoro BuIy, 3a-
3BUYAl BUKOPHCTOBYIOTH MPSIMOKYTHUH TPHU-
KyTHuUK SAO, y akomy SO 1L AO, AO=R

onuc

(3asmaunmo, IO BCi 3ampomoHOBaHi
HUKUYe JOBEeIeHHS MOMKYTh OYTH IIPOBeIeHi
He TiJIbKU AJA TPUKYTHUX mipamisn, so0pake-
HUX Ha PUCYHKaX, ajie ¥ AJs BCiX n-KYTHUX
mipamiz i3 BigmoBiZHMMY XapaKTEPUCTUUHU-
MU BJIACTHUBOCTSMIH. )

(pamiyc KoJia, ONMCAHOTO HABKOJO OCHOBU
mipamigu), £ZSAO — KyT Haxujay OiUYHOTO
pebpa SA 10 WOJAOMIMHU OCHOBH (OCKiJIBKU
SO L un. ABC, To AO — mpoekiiia peopa SA
Ha ILJIOIIUHY OCHOBH).

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

® Hexait SO — Bucora mipamigu SABC
(puc. 6.2). 3 ocHoBu BucoTH — TOuKkH O
y TIJIONIMHI OCHOBHW MipamMizu IIpoBemeMO
OM 1L BC, OK 1. AC, ON 1 AB. Toxi 3a Teo-
pemMoro mpo Tpu nepnenauryaapu SM L BC,
SK 1 AC, SN 1 AB. Orxe, £SMO, £SKO,
/SNO — niuifiHi KyTHM ABOTPAaHHUX KYTiB
mpu pedpax OCHOBU, TOOTO KyTH HaxXUay Oiu-
HHUX TPaHell 10 OCHOBU.

Puc. 6.2

IToTpiGHe TBEpPAIKEHHA OLEPIKYEMO 3 PiB-
HOCTi MNPAMOKYTHMUX TPUKYTHUKIB SOM,
SOK, SON (nnsa moBemeHHS IIPAMOTO TBEP-
IKeHHSI BUKOPHCTOBYEMO PiBHICTH 3a CIIiJIb-
HUM Karerom SO i roctpum KyTOM, a IJIs
IOBeleHHS OOepPHEHOI'0 TBePIKeHHA — PiB-
HiCTh 3a ABOMAa KaTeTaMmn).

Hanpurkaan, sximo Bci OiuHi rpami mi-
pamigu yTBOPIOIOTH PiBHI KyTM 3 OCHOBOIO:
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/ZSMO=/SKO=/SNO, To 3 piBHOCTi 3a3Ha-
YeHUX TPUKYTHUKIB ofepryemo: OM = OK = ON.
Or:xe, Touka O piBHOBiAgasieHa Big cTOpiH
OCHOBH i € IIEHTPOM KOJIa, BIIMCAHOI'O B OCHO-
By mipamigum — tpuryrtHux ABC.

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

3asHaunmMo, M0 [Js IIipaMig TaKoro
BUAY ILIOINY O0iuHOI MOBEPXHiI MOsKHa obumc-
JanuTu 3a GOpPMyJIOIO

S

—_— OCH
6iun ’

cos@

ge @=£SMO — xyT Haxuiay Bcix OiuHUX
rpaHeil 1o ocHOBU mipaminu, a S, — Ijoiia
OCHOBHU IIipaminm.

O6rpyuTyBanusa 1iei opMyJiu IIOBHICTIO
30iraeTbcsa 3 OOIPYHTYBAHHSIM, HABEIeHUM
y § 5 nna mpaBusbHOLI mipaminu (BuKoHaiiTe
11oTO0 CaMOCTi#iHO).

Takok 3a3HAUMMO, IO JJIsI PO3B’A3aHHSA
3ajjay, TOB’A3aHWX i3 IMipamizaMu TaKoOTO
BHUIY, 3a3BUYall BUKOPUCTOBYIOTh MPAMOKYT-
Huili TpukytHUK SOM (puc. 6.2), y axomy
SO1LOM, OM-=r, . (paziyc KoJa, BIHCa-
HOTO B OCHOBY mipamimm), ZSMO — XKyT
Haxuay Oiunoi rpani SBC g0 OCHOBH.

Bnracmusicms 3. Axmo Bci 0iuni rpani
nmipamMigu yTBOPIOIOTH PiBHI KyTHM 3 ILJIOIIH-
HOI0 OCHOBM, TO OCHOBOI BHCOTH Iipamigu
€ TOuYKa, PiBHOBigmajJeHa Bim ycix mpamMux,
[0 MiCTATH CTOPOHU OCHOBH.

® Hexait SO — Bucora mipamigu SABC
(puc. 6.3). 3 ocHoBu BucoTu — ToukKu O B IJIO-
muHiI ocHOBU mipamigu mpoBegemo OM 1 BC,
OK 1 AC, ON 1L AB. Toxi 3a TeopeMoO IIPO
Tpu nepnesgukyaspu SM 1 BC, SK 1 AC,
SN 1 AB. Orxe, £SMO, £ SKO, /SNO —
KyTH Haxujay OiUuHUX TrpaHed 0 ILJIOIIMHU
OCHOBH. 3a yMOBOIO Bci 0Oiumi rpami mipa-
Mi YTBOPIOIOTH PiBHI KyTH 3 IJIOIIWHOIO
ocHOBH, ToOTO L SMO=/SKO=/SNO. Toxi
ASMO=ASKO=ASNO (3a cHiIbHHM Ka-
Terom SO i roctpuM KyTom), i 3 piBHOCTI
TPUKYTHUKIB oxep:kyemo: OM =OK =ON.
Or:xe, Touka O piBHOBigmasieHa Big HpAMUX,
0 MiCTATH CTOPOHU OCHOBU (CTOPOHU TPHU-
KytHuka ABC).

Puc. 6.3

Cain ypaxoByBaTu, III0 B TOMY BUNAAKY,
KOJIX OCHOBOIO HipaMigu € TPUKYTHUK, TO-
YOK, PiBHOBiAma/JieHWX Bim mpaAMHX, II0 Mic-
TATH CTOPOHW OCHOBU, MAaTHMEMO UYOTHUPU:
ONVH IEHTP BIMCAHOIO KoJjia — Touka O —
i Tpu IeHTpPM B0BHiBOMCAaHUX Kia (AKi mo-
TUKAIOThCA M0 ONHi€l CTOPOHW TPUKYTHUKA
i 0O TPOMOB)KEHHA OABOX IHINMUX HMOTO CTO-
pir) — Touku O,, O,, O, (puc. 6.4).

Haramgaewmo, 1110 IIeHTpP BIIMCAHOTO B TPU-
KYTHHUK KOJIa — TOUYKa IIePeTHuHY OiceKTpuc
BHYTPIIIHIX KYTiB TPUKYTHUKA, a paniyc
Brucanoro kKojga OT MoKHA OOUYMCIUTH 3a
dopmyJI0I0

S
AABC
OT = rBImc - ’
p
a+b+c .
e p= Y — IiBIIEpUMETP.
IlenTp 30BHiBIMCAHOTO KOJa — TOUYKAa

mepeTuHy OnHiel GiceKTpucu BHYTPIITHBOTO
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KyTa TPUKYTHUKA i ABOX OiCeKTpHC 30BHIIII-
Hix KyTiB TpukyTrHuUKa. Pagiyc O,M 30BHiB-
OHUCAHOTO KoJia (IKe MOTUKAETHCSA IO CTOPO-
HU a TpukyTHuKa ABC 3i croponamu BC=a,
AC=b, AB=c) moxxHa o0umcauTu 3a ¢Gop-
MYJIOI0

S
O,M =r, =",
p—a
_atb+e
2

HoBegemo ocraHHIO (hopMYyTy.

® Hexail 30BHiBIHCaHe KOJIO ILOTHUKA-
eTbcsa no crtoponu BC y Toumi M, a mo mpo-
IoBXKeHb cTopim AB i AC — y Toukax N
i K signmosiguo. Toxi O,M 1 BC, O,K 1 AC,
O,N1AB i O,M=0,K=0,N =r,. Cnosnyun-
Mo Bimpiskammu Toury O, 3 Toukamu A, B,
C. Toxi mioIy yTBOPEHOTO YOTUPUKYTHUKA
ACO,B moxxHa 3amucaTi JBOMa CIocobaMu:

ne p — IIiBIIEpUMETD.

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

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

Homatoun mo BUPas3y B AYKKaX 3HaAUEHHS
a i BimHiMaroum 3 HBOTO Ile 3HAUEHHS, OJep-

KY€EMO: SAABczé((a+b+c)—2a)'ra, TO6TO

S, usc =(%b+c—a)~ra. 3Biacu r, =%. o)

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

3aysaixicenHs. SIKII0 B OCHOBI mmipaminm JeXUTh TPUKYTHUK i Bci 6iu-
Hi rpani mipamigm oZHAKOBO HAXWJEHi M0 ILJIOIIWHU OCHOBHU, TO 3TiTHO
3 BJIACTHBICTIO 3 JJIs MOBHOTO PO3B’A3aHHS 3a4advi IOTPiOHO PO3ITVIAHYTH

YOTHUPHU BUIIAAKM:

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

Aute iHoxi ymoBU 3amayi, KpiM pO3TIAHY-
TUX, MOXKYTh MICTHUTHU IIle OOHY YMOBY, SKa
HaJa€ MOXKJIUBICTH OJHO3HAYHO BUSHAUUTHU
posTallyBaHHS OCHOBU BUCOTHU U Y I[bOMY BU-
nanky. Hampukiaanm, SKIO ZOZATKOBO Bimo-
MO, IO BepIIMHA HipaMigu piBHOBiAZaseHa
Bifl CTOPiH OCHOBU, TO OCHOBOIO BUCOTHU MOJKeE
OyTHU TiJIBKU IIEHTP BIMCAHOTO B OCHOBY KoOJIa
(OOTPYHTYHTE Ile CaMOCTiiHO, CIUPAIOYUCH
Ha IOHATTA BixcTaHi Big Touku mo0 Qiry-
pu, — muB. § 16 migpyunuka nia 10 xkaacy).

Bnracmusicms 4. SKmo TinbKuM ABiI cy-
miskHI Oiuni rpaHi mipamigm (a6o moxumiaoi
NMPU3MH) OTHAKOBO HAXWUJIEHi JO OCHOBH a00
crijpHe 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 CyMiKHHMH i3 IIMUM pedpoM CTOPO-
HaM¥u OCHOB (i HaBIAKM).

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

Kk O B NJIOHMHI OCHOBW Tipamigm mpoBe-
memo OM 1 AC i OK 1L AB. Togxi 3a Teope-
MOIO PO Tpu mepneHAuKyaapu SM L AC
i SK 1 AB. Otxe, xytu SMO i SKO — ui-
HifiHI KyTM JBOTpaHHUX KyTiB mpu pebpax
ocHoBu (puc. 6.5, a), ToOTO KyTu HAXUIY
OiyHMX rpaHeil OO ILJIOM[MHYU OCHOBH. SIKIIO
£LSMO=/SKO=¢ (puc. 6.5, 6), To Bizmo-
BigHi JiHiWHI KyTHM ABOTPAHHUX KYTiB IIpH
pebpax ocHOBHU IOpiBHIOIOTE 180°—0.

IToTpiOHe TBEpPAKEHHA OLEPIKYEMO 3 PiB-
HOCTi TPAMOKYTHUX TPUKYTHUKIB SOM,
SOK (mns moBeJeHHS TPAMOTO TBePIKEHHS
BUKOPUCTOBYEMO PiBHICTH 3a CHiJIBHUM KaTe-
toMm SO i rocTpuM KyTOM, a [IJis JOBEIEHHS
00epHEeHOT0 TBEePAKEHHSA — pPiBHICTH 3a IBO-
Ma KaTeTaMmu).

Hanpuknan, saximio asi 6GiuHi rpani mi-
pamMigm OZHAKOBO HAaXWJIEHI OO OCHOBU:
£ZSMO=/SKO, To 3 piBHOCTi 3asHauyeHUX
TPUKYTHUKIB omep:kyemo: OM =OK . Otxe,
Touxka O piBHOBigmasmeHa Bix cropium AB i AC
Kyta BAC (a0o0 Big MPOIOBIKEHHS IIUX CTOPIH;



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

puc. 6,5, 6) i posramrosBana S

Ha npaminn AO, 1[0 MicTUTB

bicekTpucy Kyta BAC. VYpa-

XOByIOUM, IO Bimpisox AO

€ IpoeKIliero Bimpiska SA Ha

miaomuny ABC, omep:KyeMmo, Q

10 TIPsIMe TBEPHAKEeHHs BJac- A

THBOCTi 4 cIipaBeJJiuBe. S
OOGepHeHe  TBepIKEHHS m

o0r'pyuTyiiTe camocriiino. O C

Puc. 6.5

3aysaxncenna. Ciir ypaxoByBaTH, III0 B POSIJIAHYTIN BJacTUBOCTI OiuHi
rpaHi nipamigu (ab6o moxmaoi MpuU3MuM) OMHAKOBO HAXUJIEHI He IO MJIOIIMHUI
OCHOBH, a caMe J0 OCHOBH. SIKII0 K B YMOBi 3amaui Oyme ckasaHo, IO IBi
0iuHi rpaHi 0JHAKOBO HAXMUJEHI M0 IJIOIMUHU OCHOBM, TO B IILOMY BUIIAAKY
cIiibHe pebpo IIMX rpaHell MOKe IIPOEKTYBATHCS He TiJIbKM Ha IPIMY,
0 MicTUTh OiCeKTpucy KyTa MiK CYMiKHMMH CTOPOHAMM OCHOBH, ajie
1 Ha OiceKTpucy 30BHIIIIHBOTO KyTa IPU BiANOBiAHiINI BepIIMHI OCHOBH.

Bracmusicms 5. kmio Tiabku ogHa 0iuHa rpaHb Imipamign s
NePIEeHIUKYJIAPHA OO0 ILIOIINHU OCHOBH, TO BHCOTOIO ITipamimu
€ BHUCOTA Ili€l rpaHi.

® Hexait y mipamigi SABC 1a. SAC L mia. ABC (puc. 6.6). A B
ITposegemo Bucoty SO rpani SAC: SO L AC, toxi (muB. Teope- W
my 14.2, HaBeneny B § 14 migpyunuka maa 10 xuaacy: npana, o
nposederna 6 00HilL i3 060X nepneHOUKYAAPHUX NAOWUH nep- ¢
neHOUKYAAPHO 00 NPAMOL IXHb020 nepemuHty, nepneHOUKYaIPHaA Puc. 6.6
0o dpyeol naowunu ). Omauce, SO — sucoma nipamiou. O

Bnacmueicms 6. Axmo aBi cymiskni O0iuni rpani mipamimu 5
MEePNEeHIUKYJISIPHI 0 IJION[MHU OCHOBH, TO BUCOTOIO Iripamimgm
€ ix cmijpHe OiuHe pedpo.

Bracmusicms 7. Skmo nBi HecymiskHi OiunHi rpaHi mipa- A B
Migy MeprHeHIUKYJIAPHi 10 IJIOUIMHU OCHOBM, TO BHUCOTOIO IIi- W
pamigu € BiApi3ok mpaAMoOi, MO AKil MepeTHHAITHCA ILJIOIMHHA
IIMX TpaHei. ¢

Puc. 6.7

® Hexait y mipamigi SABC mia. SAB 1 na. ABC i
mwi. SAC L nn. ABC (puc. 6.7). ILmomuuu SAB i SAC mneperu-
HaoTheAd o mpamiii SA. ¥V miapyunury gas 10 xkaacy (§ 14)
OyJi0 OOT'PYHTOBAHO: AKUW,0 080 NAOWUHU, AKI NePpemuHaOmvCs,
nepneHOuKyLapHi 00 mpemvoi NAOUWUHL, MO NPAMA [XHbO2O Nne-
pemuny nepnenduryrapua 0o uiei (mpemuoi) naowunu. Or:xe,
SA L nn. ABC, to6to SA — Bucora mipamigu. Takum uwmmoM,
BJACTUBicTL 6 mOBeaeHO.

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




Po3gin 1. MHororpaHHMKM

mepeTUHAOTHCA o npamiit SO (Touka O Hase-
sKUTh maoiuHi ABCD), To 3a BiacTuicTio 6
y mipamigi SOBC Bucoroio € Bigpiszox SO, T06-
0o SO _Lmia ABCD. Omxe, Bigpisok SO
€ BucoToO ¥ aaa mipamizu SABCD. Taxkum
YWHOM, 1 BjlacTuBicTh 7 mosemeno. O

Buactuocti 1-7 wacTo ZOBOAUTLCSA BU-
KOPUCTOBYBATH He TiJbKHU IIiJf Yac 3alucy
po3B’sI3aHHsA 3a4au, OB A3aHUX i3 IIipaminoro,
ajie ¥ mig uac moOymOBU PHUCYHKIB IO TAaKUX
3amad.

B ocramEbOMY BHUOAIKY CIOUYATKY B YMO-
Bi 3amaui BuAinAOTHL (pparMeHTH, AKi OmuU-
CYIOTBCA BJIACTUBOCTAMU 1-7, i BUBHAUAIOTH
posTallyBaHHs OCHOBU BHCOTH IIipaMinn.

o

Puc. 6.9

ComouaTKy OyAZyeMO IIPOEKIIiI0 OCHOBU
mipamigu. IIpoekiiero TPAMOKYTHOTO TpU-
KYTHHUKA MOKe OYTU HOBLIBHUNA TPUKYTHUK.
Tomy 300pasKkyemMo JoBiabHUM TPUKYTHUK ABC,
AKUNA € 300pakeHHAM IIPIMOKYTHOTO TPU-
KYTHHKA, i TO3HAYAEMO 300paKeHHS IPAMO-
ro kyra (HampukJanm, npu BepiuHi C, AK
mokasaHo Ha puc. 6.9, a). ITorim 3BepTaemo
yBary Ha Ty 4YacTHHY YMOBU, sKa BimmoBimae
BJIACTHUBOCTAM 1—7, HaBeJeHUM BUIle. 30Kpe-
Ma, SKINO Bci Oiumi pebpa mipamimzu Haxmie-
Hi mig piBHUMU KyTaMu IO IJIOITUHU OCHOBWU,
TO OCHOBOIO BMCOTHU MipaMiau € IeHTp KoJja,
OIIMCAHOTO HABKOJIO OCHOBU Iipamiau (BjacTu-
BicTe 1). IleHTpOM KOJIa, ONIMCAHOT'O HABKOJIO
OPAMOKYTHOTO TPUKYTHUKA, € CepeguHa Ti-
noreny3u. CepeguHa BifpidKa MPOEKTYETHCS
B CepeIuHYy Bimpiska IIPOEKIii, TOMY HPOEK-
Iiel0 OCHOBU BUCOTU € Touka O — cepeauHa
Bigpiska AB. IIpoBogumo i3 Toukm O Bimpi-
30k SO (6asKaHO BEPTUKAJIBHO IJsA OiJabIIOl
HAOYHOCTi), AKHHN € 300pasKeHHSIM BICOTHU
mipamigu (puc. 6.9, 6), i, cmoayuarwoum Bix-

IToriMm 300pasKyiOTh TIPOEKIII0 OCHOBU
mipaminu, mosHavaioTh Ha Hill Toury O, AKa
€ TIPOEKI[i€I0 OCHOBM BWCOTH mipamigm (ypa-
XOBYIOUM BJIACTHUBOCTI ITapajieIbHOTO IIPOEK-
TYBaHHA), a IIOTIM 3 OCHOBHU BucoTHu (Touka O)
BEePTUKAJbHO (i OijbIToi HAOYHOCTi) mpo-
BOAATH BUCOTy mipamizm SO i cmosydaioThb
TOouKy S i3 BepIIMHAMU OCHOBWU.

PosrigaemMo AK IpUKJIaL IIOOYIOBY PU-
CYHKa OO0 Takol 3amadi:

«OcHOBOIO mipamMigu € OPAMOKYTHHHA
TPUKYTHUK i3 KaTeTOM a 1 IPUJIErJIUM TO-
crpuM KyToM 60°. S3HaimiTL BHCOTY IIipaminu,

HYM OCHOBH IIig KyToM 45°».

5

piskamm TOuKy S i3 BepIIMHAMU TPUKYTHU-
Ka ABC, omep:XyeMo 300paKeHHs 3amgaHol
mipamigu SABC (puc. 6.9, 8). (Po3g’a3anns
uiei 3adaui Hasedeno HudNcue — 3adaya 1.)
Haragaemo, 110 mig uyac pos3B’sa3yBaHHS
3amau Ha O0OUMCJIeHHSA, IIOB sA3aHMUX i3 Iipa-
MizaMu, ZOIiTbHO BUKOPHUCTOBYBATHU 3aTAIbHY
cxXeMy POo3B’sA3aHHA ¥ 3amuc 3ajad, MoB’a3a-
HUX i3 MHOTOT'paHHUKOM, HaBeaeHy B § 2. Ila
cxeMma Iepebauae BUKOHAHHS TaKMUX Tiif.

1. OOrpyHTYBaTM pO3TAIIyBaHHSA BHCOTHU
MHOTOTPaHHUKA.

2. OOrpyHTyBaTH, IO TIPOCTOPOBI KyTH
¥ mpocTopoBi BimcTami mo3HaueHi mpa-
BUJIBHO.

3. SIkmio posrasamaeTe Iepepida MHOTOTpPAH-
HUKa, TO OOI'PYHTyBaTu #oro Qopmy
(akiio 1o (GopMy BUKOPUCTOBYETE MIJIA
pO3B’A3yBaHHA).

4. $fximo posrigmaeTe KOMOIHAIil0O MHOTO-

rpaHHUKA U Tija o0epTaHHA, TO OIMCATH
B3a€MHEe PO3TaIlyBaHHA IX eJIEMEeHTiB.




§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

5. Ha xoxHOMY KpOIli 00YMCIE€Hb
yKas3aTu, eJIeMeHTU AKOTO TpU-
KYTHUKA BU3HAUYAETE, i AKIIO
BiH NPAMOKYTHUI, IOACHUTHU

3BHUuUaiiHO, I CXeMa € OPi€eHTOBHOIO, aje ii Bu-
KOPUCTAaHHSA JOIIOMAarae BIIOPSAAKYBATH MipKyBaHHS
B TpoIleci MOIyKy TJaHy pO3B’s3aHHS 3ajadi, a Ta-
KOXK [TO3BOJIE HE MNPONYCTUTH iCTOTHI MOMEHTHU ITif

yomy. yac oopMJIeHHA i1 PO3B’A3aHHA.
NPUKNIAAN PO3B’A3YBAHHA 3AAAM
OcHOBOIO HmipaMinu € IPAMOKYTHHUM TPUKYTHUK 13 KaTeToM a i mpmJe-
3a0a4a 1 o A S PHEY P

rauM roctTpuM KyTom 60°. 3HalAiTh BUCOTY mipamimgu, AKIMO Bci i1 Oiuni

pebpa HaxuJaeHi M0 IJIOIMHU OCHOBU Mix KyTom 45°.

Po3sp’azanna

D 1. Hexali o0cCHOBOW0O 3aJaHOi mipami-
mu SABC € npAMOKYTHUN TPUKYTHUK ABC
iz mpamum rKytrom C (BC=a, £ ABC=60°).
Ockinbku B 3amaHiil mipamigi Bci 6iuni pebpa
HaXWJIEH] mif piBHUMU KyTaMHU OO0 ILJIOIITUHU
OCHOBI, TO OCHOBOIO Bucotu SO mipaminu
€ IIeHTP KOJa, ONKUCAHOTO HABKOJO OCHOBU
nipamigu. IleHTpoM KoJia, OIICAHOTO HABKO-
JIO TIPMOKYTHOTO TPUKYTHUKA, € cepefuHa

rimoreHysm, ToMy oOcHOBa Bucotu SO —
Touka O — 1e cepeauHa rimoreHysu AB
(puc. 6.9, 8).

2. Ockinbru AO — mpoekIia O6iuHOro pe-
6pa SA ma miomuHy ocHOBu ABC, TO KyT
SAO — 1e KyT Mixk 6iunumM pedpom SA i mwio-
IUHOIO OCHOBU (3a ymMoBoio £ SAO =45°).

3. Is mpamorkytHOTO TpuUKyTHUKA ABC
OJIEPIKYEMO:
_ BC _a
cos LABC cos60°
. 1
Tomi AO=§AB=a.
4. I3 mpAMOKyTHOTO TpuUKyTHUKA SAO

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

Komenrap

ITo6ymoBy 300paskeHHs mmipamimu go 1riel
damaui HasemeHo Ha puc. 6.9. Ilotrim mo-
I[iJTbHO BUKOPWCTOBYBATU CXE€MY DPO3B’sA3aHHSA
3amauy Ha OOUYMCIIEHHSA, OB A3aHUX i3 Iipa-
MimaMu, HaBeIeHY BHIIIE.

SK saB:KIM, Ha IEPIIOMY eTalli po3B’A3aH-
HA OOI'DYHTOBYEMO POS3TAIIIyBAaHHA BUCOTU
mipamiau, a Ha IPYyroMy — pO3TalllyBaHHA
IIPOCTOPOBOTO KyTa MisK IPAMOIO 1 ILIOIIHU-
HOI0, TOOTO PO3TAIIIYBAHHSA KyTa MiK OiuHMM
pedpoM i ILJIOIMHOIO OCHOBM Iipaminm (mo-
CTaTHBO OOI'PYHTYBATH PO3TAIIlyBaHHA TiJIBKU
ONHOTO KyTa, OCKIJIBKKM 3a YMOBOIO BCi BOHU
piBHi). IlomanpliuM eTamoM PO3B’sI3aHHA
€ MpOBeIeHHs O0UYMCIeHb. SANNCYIOUM Ilei
erai, IIOTPiOHO Ha KOKHOMY KpPOIIi BKasyBa-
TU TPUKYTHUK, €JIEMEHTU AKOTO BU3HAUYAEMO,
i AKIMO BiH IPAMOKYTHUU, MOACHUTU UYOMY.



Po3gin 1. MHororpaHHMKM

OcHOBOIO TIipamigu € poM0 i3 rocTpUM KYyTOM O, BUCOTa TmipaMigum JopiB-

3adaya 2

rpaHi HaxuJieHi IO OCHOBU IIiJy KyTOM @.

Po3p’a3zaHHa

P Hexaii B ocHoBi mipamigu SABCD (puc. 6.10)
JexuTh pom6 ABCD. 3a ymMoBoOo Bci 6iuni rpami
mipaMigy OJHAKOBO HaXWJEHI 0 OCHOBU, TOMY
ocHoBoi0 Bucotu SO mipamizu (SO=H) e Touka
O — meHTpP KoJia, BOMCAHOTO B OCHOBY Hipaminm,
To6T0 O — TOUKa IMEepeTHHy AiaroHajeil pomba
(SO Lun. ABCD).

Puc. 6.70

YV nnomuui ABCD mpoBemeMo IEPIeHINKYJIIP
OM 1 BC. 3a TeopeMoOIO IIPO TPU HEPHEHIUKYJI-
pu SM 1 BC. Toxi xyr SMO — niHiAHUN KyT
IBOTpPaHHOTO KyTa 3 pebopom BC, a 3a yMOBOIO
£LSMO=¢.

Iz mpsamorkyrHoro TpukytHuka SMO (SO —
BHCOTa MipaMigu) 3HAXOAWMMO pamiyc KoJa, BIIU-
caHoro B pom6: OM =SOctgo=Hctgo.

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

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

AB= BK _ 2Hctg(p'
sin A sina
) , 4H’ctg’
Toni S,p0p =AB’sino = SECER
s1in o

VYei 6iuni rpani mipaminu HaxwmiaeHi IO OCHOBHU
mixg KyToM @, ToMy Iioia 0iuHoi moBepxHi mipa-
Migu DOPiBHIOE:

S, _4H’ctg’e

ocH

Gium

cos@ sinoacos@

2 2
Bidnosidv: m <
sinocos @

KomenTap

AK i B momepenuiit 3amaui, Ha mepIIIo-
My erami pos3B’A3aHHSA OOIPYHTOBYEMO
posTalTyBaHHS BWCOTH Tipamigm (3Bep-
TAEMO yBary Ha Te, IIo Bci Oiumi rpami
mipaMmigu OJHAKOBO HAXWJEHI 1O OCHO-
Bu). Ha nppyromy erami oOT'pPyHTOBYEMO
pos3TalTyBaHHA ITPOCTOPOBOTO KyTa MiK
0iuHOI0O TpaHHIO ¥ OCHOBOIO IIipaminu.
ITIix uac moOymoBu 300pasKeHHs Iipamigu
CJim ypaxyBaTHu, IO 300paKeHHAM pPOM-
0a Mo:ke OyTH JOBLIBHUI mapaJjieiorpam.

st mo0ymoBu JiHIHOTO KyTa IBOTPaH-
HOTO KyTa 3 pebpom BC MOKHA B ILJIOIIHU-
Hi OCHOBM IIipaMifi IPOBECTH 3 OCHOBU
Bucotu — ToukKM O mnepneHaukyasp OM
Ha pedpo BC. IloTiMm moOTPiOHO CHOIYUUTH
oTpuMaHy Touky M 3 BepIIuHOIO S i BU-
KOPHUCTATH TeOpeMy PO TPHU IEePIeHIUKY-
aapu (ypaxoBytouu, 1mo OM — TpoeKITia
moxmyiaoi SM Ha IUIONIUHY OcHOBuU). [ia
BUKOHAHHSA OOYMC/IIOBAJIBHOI YaCTUHU PO3-
B’sABaHHSA CIOYATKY POBIJITHEMO ITPAMOKYT-
HUM TpuKyTHUK SOM, i3 AKOTO 3HAUAEMO
kater OM. Ilorim ypaxyemo, IIo Bimpi-
30Kk OM mopiBHIOE paZiycy KoJia, BIICAHOTO
B poMO, a JiamMeTp KoJia JOPiBHIOE BHCOTL
pomba. Ilnsa ocTaHHiIX OOUYMCIEHb 3PYUHO
BUKOPUCTOBYBATH BUHOCHUI PUCYHOK OCHO-
Bu mipamigu — pom6 ABCD (puc. 6.11).

D c

K m

A B

Puc. 6.71

Takoxk ciinm ypaxyBaTu, 10 Y BUOAAKY,
KoJi Bci OiuHi rpaHi mipamigu HaxmiaeHi
O OCHOBU HiJ KyTOM @, ILIOITY 6GiuHOL
HOBEepPXHI mmipaMigm MoKHa OOUMCIUTU

S
3a opmyJso0 S =—-.
cos@




§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

OcHoBoOIO Tipamigu € piBHOOeApPeHUI TPUKYTHUK 3 OCHOBOIO 6 cM i Giu-
HOI0 CTOpPOHOIO 5 cM. Biumi rpani mipaminwm, 1o micTaTs O6iuHi cTOpO-
HU IIHOTO PiBHOOEAPEHOTO TPUKYTHUKA, MEPHIEHAUKYJIAPHI 10 TJIOIIUHUI
OCHOBH, a TpeTs 6iuHa IpaHb HaXWUJIeHA A0 IJIOITUHU OCHOBH IIifi KyToMm 60°.
3HaWiTh BUCOTY MIipaminu.

3adaua 3

Posp’a3annsa Komenrap

P Hexait y ocuosi mipamigu SABC ie-
JKUTH  piBHOOempeHuit  TpuKyTHUK ABC
(AB=AC=5 cm, BC=6 cMm). 3a yMOBOIO
cymiskHi Oiuni rpani SAB i SAC mepnenau-
KYJIAPHI 0 IJIOMIMHY OCHOBY, TOMY BHCOTOIO
mipamigu € cmisibHe 6iuHe pebpo IMX rpaHei,
T06TO SA — BHCOTa mipamigu (SA 1 . ABC).
Y naomuui ABC mpoBeneMo IepIeHIuKYJIap
AM 1 BC.

3a TeopeMol0 IIPO TPU MNEPIEHIUKYJIIPU
SM 1 BC. Otmxe, kyr SMA — JniHifiHUI KyT
IBOTpaHHOTO KyTa 3 pedopom BC, a 3a yMOBOIO

/ SMA =60°.

Iz opamoxyTHOrO
(AM — Bwucora,
piBHOOEIPEHOTO

CM=%BC=3 CM) Ma€eMo:

TpukyTHuka AMC
MeniaHa # OicexTpuca
TpukyTHuka ABC, Tomy

AM =~ AC? —CM? =5 -32 =4 (cm).

Iz mnpamoxyTHOro TpPUKYTHHUKa SAM

(SA Lnn. ABC) ozmepsxyemo:
SA=AM tg60° =43 (cwm).
Bidnosiov: 4+/3 cm. <

3anumaHHg

Puc. 6.72

SK 3BUUaiiHO, Ha IEPIIOMY eTalli pPos3B’s-
3aHHS OOI'PYHTOBYEMO PO3TAIITYBAHHSA BUCOTU
mipamigu (y Ieprry uepry BUKOPHUCTOBYEMO
omopHi (QarTu, HaBemeHi B Tabaumi 5). Ha
IPYyromMy erami OOI'PYHTOBYEMO pO3TaIlyBaH-
HSA IIPOCTOPOBOrO KyTa MisK OiUuHOIO T'paHHIO
I OCHOBOIO IIipaMiju.

Hna moOymoBm JiHIAHOTO KyTa JABOTPAaH-
HOro kyra 3 peopom BC MOKHA B ILIOIIUHI
OCHOBHU IIipaMifii TPOBECTM 3 OCHOBU BHUCO-
™1 nepneHsukyasap AM na peopo BC. Ilo-
TiM DOTPiOHO CIIONIYUYUTH OTPUMAHYy TOUKYy M
i3 BepiuHOIO S i BUKOPHCTOBYBATU TEOPEMY
PO TPU IEePHEeHAMKYIAPU (YPaxoBYIOUM, IO
AM — 1upoekiiisg moxwmuoi SM Ha ILIOIIUHY
OCHOBH).

1. VkamirTs posTanryBaHHA OCHOBU BHCOTH IipaMimu, SKIIO:

1) yci 6iuni pebpa mipamigm piBHi 460 OAHAKOBO HAXWUJIEHI 4O MJIOITUHA
OCHOBU;

2) yci 6iuni rpaHi mipamigu ogJHAKOBO HaXWJIEHi:

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

3) TinpKu ABi cymixkHi 6iunHi rpani mipamigu (abo moxwusoi mpusMuU) Of-
HAKOBO HaxXWJIeHiI IO OCHOBU abo cIijbHe OiuHe pedpo IUX rpaHen
YTBOPIOE PiBHI KyTW i3 CyMi’KHMMU 3 HUM CTOPOHAMU! OCHOB;

4) TinpKu omHa OiyHA T'paHb HipaMigW NEepUeHAUKYJApPHA OO IJIOIUHU
OCHOBU;
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Bnpabu

5) mBi cymikui 6iumi rpaHi mipamigu TepUEHIUKYJIAPHI M0 IJIOITMHU

OCHOBU;

6) nBi HecymiskHi 6iunHi rpaHi mipamMigu mepHneHAUKYIAPHI M0 TIOITUHUI

OCHOBHU.

15 KOMKHOTO BUIIAKY MOOYAyiTe 300pasKeHHs BiATMOBiAHOI mipaminm,
B OCHOBi SIKOI JIEJKUTh PiBHOOEAPEHWI NMPAMOKYTHUN TPUKYTHUK.

2.* OOr'pyHTyIiTe PO3TAIlyBAaHHS BHUCOTH IJsA KOYKHOIO 3 BHUIAIKiB, 3a3Ha-
YeHUX y OyHKTiI 1, chopmysioiiTe i noBeniTh oOepHEeHe TBEPIKEHHI.

6.1.°

6.2.

6.3.°

6.4.

6.5.°

6.6.

6.7.

6.8.

6.9.

6.10.

OcHoBa mipamign — TPAMOKYTHHUK 3i cropoHamu 6 c¢cm i 8 cm. Koxkue
Oiume peOpo mipamimu mopiBHioe 13 cm. 3HAWAITE BUCOTY Hipamimu.

OcHoBa mipamigum — piBHOOeApPEeHUI TPUKYTHUK 3 OCHOBOIO 6 i BucO-
Tor0 9; yci Oiumi pebpa mipamimu mopiBHIOIOTE 13. S3HAUIITH BHCOTY
mipamigu.

B ocuOBi mipamigm JeXuUTh TPAMOKYTHUN TPUKYTHHUK i3 rimoTeHy-
3010 c¢. KoxHe Oiune peOpo yTBOPIOE 3 ILJIOIMHOKI OCHOBH KyT P.
3HauAiTHF BUCOTY Tipamigm.

OcHoBa mipamigum — piBHOOeApPeHUI TPUKYTHUK 3 OiUYHOIO CTOPO-
HOIO @ 1 KyTOM TIpu OCHOBI . ¥Yci 6iuni pebpa mipamigm yTBOPHOIOTH
3 iI BucoTOIO0 KyT (. S3HAUAITH BUCOTY mipaminm.

3HaiAiTh oIy O0iuHOI MOBEPXHI mipamigm, SKIIO ILIOIIA il OCHOBU
IOpiBHIOE @), a OBOTPAHHI KyTWU IPU OCHOBI — @.

OcHoBa mipaMigyu — TPUKYTHUK 3i cropoHamu 13 cm, 14 cm i 15 cwm.
Biume pebpo, mpoTue:KHe cepemHiil 3a JOBXKUHOIO CTOPOHI OCHOBH,
MMepIeHAUKYJIAPHEe 0 IJIOININHN OCHOBU ¥ mopiBHIoe 16 cMm. S3HAHAITH
ILJIONTY TIOBHOI MOBEPXHi Iipaminu.

OCHOBOIO YOTHPUKYTHOI ITipaMmiau € pom0, a Bci 6iunmi pedpa mipamigu
piBHi. [loBeniTh, 110 I mipamifa € TPaBUJILHOIO.

B ocHoOBi mipamigm JeXuTh TPUKYTHUK 31 cTopoHamu 5, 6 i 7. Yci
Oiuni pebpa mipaminm piBHi MiK co6010, i KOXKHE 3 HUX YTBOPIOE 3 BU-
cororo mipamizu Kyt 60°. 3HalgiTe OiuHe pedpo mipamimu.

OcuoBa mipamizu — piBHOGezpenuit Tpukytauxk ABC (AB=BC)
i3 Kyrom A, 110 HOpiBHIOE O. Bucora mipamigy IpPoXoauTh uUepes
IEeHTP KoJia, BIIMCAHOTO B OCHOBY, i MOpiBHIOE OiuHill CTOPOHI TpHU-
KYTHHKaA OCHOBH. 3HAWAITh KyT HaXWJy OIYHMX TpaHed mipamizu
IO OCHOBU.

B ocuoBi 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%*) Bimcrausb Bim BepiuHu A no miaomuuau MBD;

4) oIy mepepisy, IO IPOXOAUTH ueped pedpo AD i ToukKy mepe-
TuHy MexniaH rpani MCB.



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

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 — NOPAMOKYTHUI TPUKYTHUK i3 KarteramMu 6 cm
i 8 cm. VYci gBorpaHHI KyTu IIpu OCHOBI mipamizm mopiBHIoIOTE 60°.
3HaWAiTH BUCOTY TIipaminm.

OcHoBoMO TipaMigu € TPUKYTHUK 3i cropoHamu 13, 14, 15. KyT mixk mto-
IIIUHOIO OCHOBU ¥ IIJIOIIMHOIO KOYKHOI 3 OiuHMX rpaHeil mopiBuioe 30°.
PosrigabTe 4OoTHMPU MOMKJIMBI BUMAAKU PO3TAIIYBAHHSA OCHOBU BUCOTU
mipamMigu i AJgd KOMKHOIO 3 HUX 3HAWAITHL BUCOTY IIipaminu.

OcHoBoro mipaminm € Tparmeriia 3 ocuoBamu 2 i 10 i Bucororo 4. Yci
O0iumi peOpa mipaMigm HaxmJIeHi OO MIJIOIWHYN OCHOBU IIig KyToM 45°.
3ualigiTe O0iume pebpo ¥ BucOTy mipamigm.

OcHOBOIO TipamMinu € Tpamellid, mapaJjieJibHI CTOPOHUM AKOI JOpPiBHIO-
T 6 cMm i 8 cMm, a Bucora — 7 cm. KoxxkHe OiuHe pebpo mipamimm
nopiBuioe 13 cm. 3HaWAiTH BUCOTY mipamigm.

OcuoBotro mipamigu MABCD e tpanenia ABCD i3 npamum KyToMm A
1 ocaoBamu BC=3, AD=6. Ko:xxHa OiuHa rpaup Imipamigu yTBOPIOE
3 ii Bucororo KyT 60°. 3HaiifiTh BUCOTY IIipaminu.

Biuni rpaHi TPpUKYTHOI IIipaMify yTBOPIOIOTH 3 OCHOBOIO PiBHiI KyTH,
a mepumMeTp ocHOBHU mopiBHIoe 60 cm. [IBa 6iunHi pebpa mipamizu mo-
piBHIOIOTHL 15 cM i 20 cm i yTBOpPIOIOTH IpAMUN KyT. SHAUAITH IO-
B)KUHY TPEeThOoro O0iuHoro pebpa.

OcHoBa mipamigu — piBHOOEIpeHMWH TPUKYTHUK 3i cTropoHamu 40 cwm,
25 cm i 25 cm. Ii BucoTa IpOXoAUTH Yepes3 BePIIUHY KYTa, IPOTUIENK-
HOTO cTOpoHi 3aBmoBKKU 40 cM, i mopiBHIOE 8 cM. SHAUAITH IIJIOITY
0iuHOI moBepxXHi mipamigm.

OcHOBOIO mipaMigu € MpaBUJIbLHUN TPUKYTHUK. OgHa 3 OiuHUX rpaHei
mipaMiu TepueHAWKYJIApPHA A0 IJIONMHYW ii OCHOBHM, a ABi iHmi Ha-
xXuJjeHi no Hel mig KyToMm 0. SIK HaxwujaeHi M0 MJIOIWHU OCHOBU OiuHi
peopa?

B ocHoBIi mipamiau jeXuTh piBHOOEAPEHUN TPAMOKYTHUN TPUKYTHUK
i3 xarerom 2. OpHa 6GiuHA TpaHb HmipaMiau € piBHOGEIPEHUM MIPIMO-
KYTHUM TPUKYTHUKOM i IepHOEeHAWKYJApPHA OO IJIOIMUHU OCHOBH.
SAxux sHaueHb MOKe HaOyBaTH BHcoTa mipamigm?

B ocmoBi mipamigm JeXuTh piBHOOEApPEHUII TPUKYTHUK, ABI cTOpPO-
HU SKOTO MOPiBHIOIOTH b, a KyT Mik HuMH — o. [Bi 6iuHi rpani
mipaMiy mepneHAUKYJAPHI A0 TJIONMHW OCHOBU, a TPETA YTBOPIOE
3 IJIOIIMHOK OCHOBM KyT [. fIKuMX sHaueHb MOKe HaOyBaTH BHCOTA
mipamigu?

B ocHoBi mipamimu Jsexuth poM0 3i cTopoHor a i Kyrom 60°. OmHa
3 OiuHMX rpaHeill mipaMigu MeprIeHAUKYJIAPHA A0 ILIOIIMHYU ii OCHO-
BU, a IBi CcycigHi 3 Hel rpaHi yTBOPIOIOTH i3 OCHOBOIO KyTH mo 45°.
3HalAiTh BUCOTY Iipamingm.

B ocuoBi mipamigm sexXuTh KBagpaT 3i CTOPOHOIO a. [|BOTpaHHUN KyT
Ipu OJHOMY 3 pedep OCHOBM MipaMigu MpPAMUIi, a ABOTPAHHI KyTU
mpu cycifiHix i3 HMM peGpax OCHOBHU [OPIiBHIOIOTH O i . 3HaaiTh
BUCOTY IIipamingm.
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6.24.* B ocHoBi mipaminu sexuTs piBHOOGEIpEeHUH TPUKYTHUK, IBi CTOPOHU

6.25.°

6.26.

6.27.

6.28.

6.29.

6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

AKOTr0 JOPiBHIOIOTEL b, a KyT MiK HuUMHU OOpiBHIoe o. OmHa 3 GiuHMX
rpaHel Imipamigm meprueHInKYJIApHA IO IJIONIMHU OCHOBU, a ABI iHIITi
O0iuHi rpaHi yTBOPIOIOTH 3 OCHOBOIO OBOTPAHHI KYyTH, IO JOPiBHIO-
oth . Axux sHaueHb Moke Ha0yBaTw BuHcoTa mipamigu?

B ocHoBi mipamiau jgexuth mapasesorpam. IIBi 0iuni rpaHi mipamigu
MepIeHAUKYJIAPHI 10 OCHOBH, a JOBXKKMHA MEHIIIOro 0iuHoro pedpa mo-
piBHIOE a. 3HAWAITH BUCOTY Iipamigu.

B ocuoBi mipaminu MABCD nexutb pom06 ABCD 3i cropomoio 2
i kyrom 60°. IIBi GiunHi rpaHi mipamMigu TepHeHIMKYJIAPHI OO ILJIO-
IIIUHYA OCHOBHU, a Ii OisbIre OiuHe pedpPo yTBOPIOE 3 OCHOBOIO KyT 60°.
3HaWAiTE BUCOTY Hipaminu.

B ocuoBi mipamizu MABCD nexurs Ttpameria ABCD, y dAKii
AB=BC=CD=1 i AD=2. T'pari MAB i MCD uepneHIUKYJIPHi
IO TLJIOIMHYU OCHOBU, a ABOTPaHHUII KyT mIpu pebpi AD mopiBHioe 30°.
3HaWAITHF BUCOTY Tipamigm.

OcHoBa mmipamigu — NOpaBUJbHHUI TPUKYTHUK 31 cTopoHoio a. Omma
3 OiuHMX TIpaHell NMepPIeHAUKYJAAPHA OO0 IJIOIMWHU OCHOBU i € piBHO-
0eIpeHUM TPUKYTHUKOM 3 OCHOBOIO 1,2a. 3HAAiTh BUCOTY Hipamigu.

OcHoBoM0O mipamigu € pom6 i3 roctpuMm KyToMm o. OmHa 3 OiUHEMX Tpa-
Hell € DPIBHOCTOPOHHIM TPUKYTHUKOM i IEPIEeHAUKYJAAPHA 0 ILJIO-
MIUHNA OCHOBU. SHAWMITL BEJUUMHU IBOTPAHHUX KYTiB IIpu pebdpax
OCHOBU IIipaminm.

OcHoBa mipamMigum — OPAMOKYTHUU TPUKYTHUK i3 roctpuM KyTom 60°.
Biuma rpaHp, MI0 MiCTUTH TiIIOTeHY3y TPUKYTHUKA, IEPIEHIUKY-
JApHA 0 IIOIMUHYN OCHOBU, a OBl iHII yTBOPIOIOTH 3 OCHOBOIO KYTHU
mo 45°. Bucora mipamigu mopiBHioe 8. 3HaAWAITH IJIOIY 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 mnepueHAUKYJIApPHA OO0 ILJIOI[UHU
OCHOBU IIipaMigu. 3HaAWIITh BUCOTY IIipaMimm.

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

OcuoBa mipamigm — KBagpaT 3i cropomoio a. IIBi 6iumi rpani mep-
HNeHAUKYJIAPHI OO IIJIONIMHK OCHOBU, a ABi iHIII yTBOPIOIOTH i3 HEIO
Kyt 60°. 3HalAiTL BUCOTY IIipamMinu.

OcuoBa mipamigu — pom6 3i cropoHor a i Tynum xKyrom 120°. IIBi
OiuHi rpaHi MepHeHAMKYJIAPHL J0 IJIOINIMHU OCHOBM, a ABIi immIi yTBO-
poioTh i3 Hero Kytu 60°. 3HaigiTe BucoTy mipamigu (posriiaHbTE BCi
MOJKJIMBI BUIIaIKM).

OcHoOBOI0O mipamigu € Tparmellis 3i cropoHamu a, a, a i 2a. [IBi 6iuni
TpaHi MepIeHANKYJAPHLI A0 IJOIMHU OCHOBM, a OJHA 3 ABOX iHIIIKUX
YTBOpPIOE 3 Helo KyT 45°. 3HaliniTh BucoTy mipaminu (posriadaHbTe BCi
MOJKJIMBI BUIIaIKM).



§ 6. Po3TallyBaHHSA BUCOTW B AeSAKMX BUOAX NipaMig,

6.36.*

6.37.

6.38.

6.39.

6.40.*

6.41.

6.42.

6.43.*

6.44.

6.45.

6.46.

Y terpaenpa ABCD pebpa AB, AC i AD popiBHIOIOTH 3, 4 i 5 Bix-
MOBiAHO, a BCi MJIOCKI KyTu mpu BepinuHi A — mnpami. 3HaAUAITH
BeJIMYMHY OBOTPAHHOTO KyTa HIPU KOYKHOMY pebpi mipamimm.

OcHoBa mipamMigu — TPaBUJIBLHUN IMECTUKYTHUK 31 CTOPOHOIO a. 3HAT-
IiTh MOBXKUHU BCixX OiuHMX pebep mipamigu, AKINO ABi Hecycimui 6iumi
TpaHi IEePHeHIWKYJSPHI J0 MJIONIMHW OCHOBM, a BHMCOTa Iipamimu
IOPiBHIOE IOJBOEHOMY JTiaMeTpy KoJia, BIMCAHOTO B OCHOBY.

Y TpuryTHil mipamiai MmumoOixkHI pebpa momapHO piBHI MiXK coboro.
3HaAWAITh CyMy IJIOCKUX KYTiB IPW BePIIWHI mipamimn.

OcHoBa mipamigu — kBazapar ABCD i croponoto a. Biuni pebpa MB

i MA piBHi Mix co00t0, IBOrpaHHUMN KyT npu pebpi AD mopiBHIOE O,

a mpu pe6pi DC — B (B<o<90°). Buaiinirs:

1) Bucory mipaminu;

2) KyT Haxuay Oijpmroro 6iuHOro pedpa MO ILJIONIMHM OCHOBH IIipa-
Minu.

OcnoBa mipamigu MABCD — pom6 ABCD i3 roctpum kytom BCD,
mo mopiBHIOE 60°, i Bucoroio 12. Bepmmua M piBHOBigmadeHa Bin
npavmux AD, BC i Bixg Bepmma B i C. 3HaiigiTh HOBXKUHHN OiUHHX
pebep, SKIO BHUcOTa IIipamigu mopiBHioe 1.

IlenTp oxmiel 3 rpaHeil Kyba i1 cepefWHU CTOPiH HIPOTHUJIEIKHOI I'paHi
€ BepIIMHAMU HipaMigu. SHAWAITH IOy OiYHOI MOBEepPXHI Imipaminu,
AKIO pedpo KyOa MOpiBHIOE a.

OcHoBa mipamMigyu — TPAMOKYTHUK, AiaroHaJb AKOr'0 JOPiBHIOE 8 cM.
Ilnomuuy gBOX OiUYHUMX TrpaHell MEPIEeHINKYJISIPHI J0 MJIOIUHN OCHO-
BU, a OBi iHmIi OiunHi rpaHi yTBOpiOOTH i3 ocHOBOO KyTum 30° i 45°.
3HaAWAITH IJIOIIY ITOBHOI ITOBEPXHI mipamimu.

IBa 6iuHi pebpa TpumKyTHOI mipamimm mopiBHiOIOTHL 25 cm i 30 cwm,
a CTOpOHA OCHOBH, IO CIIOJy4Yae Ix, mopiBHIOE 25 cMm. 3HaAUAITH
iHIITI CTOPOHW OCHOBHU, AKIMO ILJIOIA 0iYHOI HMOBepxXHi mipamizm mo-
piBHioe 840 cm? i BmcoTa mipamigu IPOXOAUTH Uepe3 ILEHTP KOoJIa,
BIIICAHOTO B OCHOBY ITipaMinm.

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

OcHoBa mipamigum — IpPaBUJIBHUN TPUKYTHUK 31 CTOPOHOIO a; OIHA
3 OiuHMX TrpaHell mipamMigm — TakKoX PIBHOCTOPOHHIN TPUKYTHUK
i mepmeHAMKYJASpHA OO ILIOHIMHM OCHOBW. 3HAWAITH IJIOITY OiuHOI
TOBEPXHi ITiel mipamigu.

BuaBiTb CBOO KOMMETEHTHIiCTb

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

(Ha mBu # o0pisky Burpaueno 4 % Big saraabHOI KiJbKOCTI mapy-
CUHU).




MAPANEJ/IbHI MEPEPI3U MIPAMIAN. 3PI3AHA MIPAMIAA
Tabauus 6

3pizaHa nipamiga

Os3HaueHHsA 3pisaHol mipamign

SAxmo sagano nipaminy SABC i nposeseHo miaomuny A, B,C,
mapajieIbHy OCHOBi Iipaminu (HJI.AlBICIHIIJI.ABC), TO 1A
IJIOIUHA BigTHHae Bijg sazaHol mipamizm mipaminy SA;B;C;,

ABCA,B,C,

ITapanensni rpani ABC i A;B;C,;
Tpanenii ABB,A,,BCC;B;, ACC;A; — 06iuHi rpasHi.

SA A B
moxibny 3amaniii (i3 koedimierrom moxibuocTi k= —L="1"1),
Y ( ® SA AB )
Iamy wacTtmHy 3amaHol mipamMigzm — ~ MHOTOTPaHHUK

— Ha3WBAaIOTh 3Pi3aHOI0 Imipamigoro.

— OCHOBMH.

Bucororo 3pizaHoi mipaminum HasuBaeTbCA MEePIEHIUKYJIAD,
IPOBEIEHUN i3 Oy Ab-sKO0I TOUKM OJHi€el OCHOBU Ha iHIIIY OCHOBY.

A0 Lnon. ABC, toni AjO=H — Bucora.

MOACHEHHA 1 OBI'PYHTYBAHHA

Teopema 7.1. IlmomuHa, 10 IMepeTUHAE
mipaminy # mapaJieabHa 1i OCHOBi, Bif-
THHAE MOAIOHY Mipaminy.

® Hexait S — Bepmuna mipamigum, A —
BepIINHA OCHOBH II A; — TOYKAa IepeTHHY
ciunol muomuuu 3 O6iuHuM pebpom SA (muB.
PUCYHOK Yy BepxHiil uwactmHi Tabawuri). 3a-
CTOCYEMO [0 TipaMigu IIepeTBOPEHHS T'OMO-
TeTii i3 meHTpoM S i KoedimieHTOM romore-

SA
Tii B=—2

VY pesyabraTi Takoi romorerii

IJIOIIIMHA OCHOBHU IIEPEXOJHUTHh Y IIapaJiebHy
ILIOIIUHY, IO IPOXOAUTH Uepe3 TOUKY A,
TOOTO B CiUuHYy IJIOIIUHY, a OTXKe, ycd IHipa-
Mifla TIepexoauTh y BEPXHIO i 4acTWHY, IO
BiiTHMHaEeThECA Ii€0 IaOmIMHON. OCKiIbKHU
TOMOTETiA € MePeTBOPEeHHAM IIOAiOHOCTi, TO

yacTUHA IIipaMinu, 1Mo BiATUHAEThCA, € Iipa-
Mizoro, moxmibHOIO 3amamii. O

3a3HAYMMO, IO B MONiOHUX (irypax Ko-
e(imiedT moaiOHOCTI MOPiBHIOE BiTHOIIIEHHIO
Oynb-AKUX BiAgmoBimHMX BinpiskiB. Tomy pos-
TIAHYTUR y JoBedeHHI KoedilieHT moaidHOC-
Ti (romorerii) JOPiBHIOE TAKOYK BiTHOIIIEHHIO
ITOBYKUWH BiAIIOBIIHMX CTOPiH OCHOB IIipamif
a00 BiTHOIIIEHHIO HOBKUH BiAIOBiTHUX BUCOT
mipaming Toimo.

3a Teopemor 7.1 mgoITMHA, IO IIapa-
JieJIbHA TIJIOIIWHI OCHOBU IIipaMinu i mepeTu-
Hae 1i Oiuni pebpa, BigTMHAE Bix Hel momidHY
nipamigy. Ixima vyacTmHa — MHOTOTPAHHUK,
SAKUN HABUBAETHCS 3Pi3aH0I0 nipamidor (ous.
PUCYHOK V HWXKHIN uacTuHi Tabauini 6
# puc. 7.1).



§ 7. TlapanenbHi nepepi3u nipamign. 3pisaHa nipamiga

Puc. 7.7

T'paumi 3pisamoi mipamimm, 110 J€KaTh
y TapaJieTbHUX IIJOIIWHAX, Ha3UBAIOTHCA
OCHOBaMWU; iHIII TIpaHi HA3WBAIOTHCA OiUHU-
Mmu epansamu. Pebpa 3pisanoi mipamigm, 1o
He JIeKaTh y ILJIOIIUHAX OCHOB, HA3WBAIOTHCH
Oiunumu pebpamu. OcHOBU 3pisaHol mipamign
€ nofioHumMu (06isbIITe TOTO, TOMOTETUYHUMU)
MHOTOKYTHUKaMM, OiUHi rpaHi — Tpameriamu.

Bucomoro 3pisarnol nipamiou Ha3MBAETHCS
MepPIeHAUKYJIAD, IIPOBEJeHuN i3 Oyab-aAKol
TOYKHU OJHi€l OCHOBHU Ha iHIITy OCHOBY (Harazma-
€MO, IITO OT0 TOBXKUHA JOPiBHIOE BifcTaHi MisK
napaJjieJIJbHUMUA OCHOBaMU 3pisaHol mipamimum).

Bingpisok, mIo cmosiydyae naBi BepIIMHU
3pisaHoi mipamigu, SKi He HajJge)XaThb A0 Of-
Hiel rpaHi, HasuBaeTheA 0iA20HANLI0 3Pi3AHOL
nipamiou.

byaiBna MyHiumnanitetry M. Tpiect, ITania

-

Skmo 3pisama mipamiza oTpumana
i3 mpaBUJIBHOI MmipaMmimu, TO BOHA Ha3WBa-
€ThCSA NPABUJLHONW 3Pi3aH0I0 nipamidorn, BU-
cora OiuHOI rpaHi HaA3WUBAETHCA ANOPEMOI0
npasuabHoil 3pizanol nipamidu, a IpaMma, IIo0
MiCTHUTH BUCOTY IIipaMinm, AKa OPOXOAUTH
yepe3 IEHTPU OCHOB, 8icCl0 npasuJbHOL
3pizanoi nipamiou.

OcHoBaMM MTpaBUJLHOI 3pisaHoi mmipa-
MiIy € TOomiOHI MpaBUJIBbHI MHOTOKYTHHMKMH.
VYci 6iumi rpani mpaBuabHOI 3pisanHoi mipa-
Migy — piBHi piBHOOGIUHI Tpamemii.

3pisaHa mipamiza MIMPOKO BUKOPUCTOBY-
€ThCS B TeXHiIl i apxitekTypi. Hanpurmaan,
KJIaBiaTypy KOMII'IOTepa YacTO BUTOTOBJIA-
I0Th V¥ (POopMi 3pi3aHUX YOTUPUKYTHUX IHipa-
Mifn, a imomi ¥ OymiBaam Ta ixXHIM (pparmen-
TaM HaJalTh TaKy K GopMy.

Mipamiga KynbkaHa, Mekcuka
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MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

Biune pebpo mipamigm posmijmiy Ha TPU PiBHI YacTHMHHN W uepes3 TOUYKU
IOy IIPOBeN ILIOIUHY, mapajiesibHi ocHOBi (puc. 7.2). Ilaomia ocHO-

Bu gopiBHIoe 900 cm?. SHalifiTe miomii mepepisis.

Pozp’azannga

P Orpumani mnepepisu mozxi6mHi
ocHOBaM Iripamizu 3 KoedimieH-
TaMM IIOAiOHOCTL

SA, 1

84, 2
sA 3

sS4 3

1 2

BigHomieHHs TIOIN TOHiOHUX
(diryp mopiBHIOE KBazpary kKoedi-
mienra moxidomocTti. Tomy BimHO-
IIeHHs TIJIONT IIepepisiB a0 IJIOoIL
OCHOB Tipamiau JTOpPiBHIOIOTH

(-5 )+

Orxe, miomii mepepisiB mopiB-
HIOIOTD:

KomenTap

Kosxua 3 mroimmumH, mapaJjieJJbHHX OCHOBi, 3a Teope-
Mmoo 7.1 BigTuHAE Bin 3amaHoi mipaminu momibHy it mipa-

1 Miny (3 KoedimieuTom momiOHOCTi, IITO TOPiBHIOE BigHO-

900- 'S 100 (cm?)

IIeHHI0 OyAb-IKUX BiATIOBiIHUX eJIeMeHTiB ITUX Imipamin,

TOOTO Koe(ilieHT momibHOCTI JOPiBHIOE BiTHOIIIEHHIO BifI-

i 900%:400 (cm2).

Biodnosidvs: 100 cm? i 400 cm?.

moBigHUX OiuHUX pedep, a00 BUCOT mipamia, abo Bigmosiz-
HUX CTOPiH ocHOBU mipamin Tomro). I3 moxi6HOCTI mipamin
OIIePI;KYEMO, IO IX OCHOBU Te)K MOAi0Hi 3 THM caMHM KO-

4 edimierTom momioHOCTI (a BIAHOIIIEHHS IO MOAIOHMX
¢iryp mopiBHIOE KBaapary KoegiiienTa momioHocTi).

3adaua 2

Pozs’azanuga

P Biumi rpami spisamoi mipamizu — piBmi

piBHOOIuHI Tpamelril 3 BepXHLOIO OCHOBOIO @,

HUKHBOIO OCHOBOIO b i Bucortoio (amodemoro) I.
+b

1.

Tomy mioia omHiel rpaHi gJopiBHIOE

ILnoma Bcix rpaneii, To6TO 1oINa O6iuHOI mO-
BepXHi, DOPiBHIOE:

a+b an+bn
n- = -l s
2 2
Ie n — YHCJO0 BepIINH OCHOBU IIipaMinm;

an i bn — mepuMeTpHu OCHOB mipamigm. <]

HoBenits, 1o miroma OiYHOI MOBEpPXHI MPaBUIBHOL 3pi3aHOl mipamimn
TOPiBHIOE MOOYTKY MiBCyMH IepHMMETPiB OCHOB Ha amodemy.

Komenrtap

Ilnoma OGiyHOi TIOBEPXHI NPaBUJIBLHOL
n-KyTHOI 3pisaHoi mmipamimm mopiBHIOE cymi
IJIONT n piBHUX OiYHMX TpaHel, KOKHA
3 AKUX € piBHOOIuHOIO Tpamerieio. Tomy miasa
3HAXO/KEHHA ILJIOMN[i OiYHOI MOBEPXHI MOKHA
3HAWTHU MJIOINY OAHiel OiuHoi rpaHi i IMOMHO-
JKUTU pe3yJbTaT Ha I.
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3adaua 3

HOTO mepepisy. HoBemiTs, 110

Po3B’a3zanna

P Hexail miomia MeHIIIOI OCHOBH
3pizaHol mipamizm mopiBHIOE @),
a moma 6inbmol — @, . 3a o3Ha-
YeHHAM 3pizaHa mipamiza € uac-
THUHOIO IIOBHOI IIipaMifu 3 BepIIIu-
HoIo S i Bucoroo SO, (puc. 7.3).
ITosHauuMO TOUKU MEPEeTUHY BU-
COTH: 3 MEHIIIOI0 OCHOBOIO 3Pi-
s3aHoi mipamizu — wuepes O,
a i3 ciuHOIO ILJIOIIMHOIO — ue-
pes O. Tomi 0,0, BHCOTA
3pisaHoi Imipaminm, a 3a yMOBOIO
0,0=00,. Tarkox I03HAYUMO
SO, =H, 0,0=00,=h.
YpaxoByemo, 110 CiuHi maomim-
HU, mapaJiejbHi ocHoBi ABC moOB-
HOI mipamimu, BiATHHAIOTH Big Hei
nomibHi mipamigu, y AKUX BigHO-
IIIeHHS IIJIOI] OCHOB MOPiBHIOIOTH:

2 2
&Z(M) =(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_ Qe _ 1. 4)
H Q,
IligcraBiaroun 3 piBHOCTI (4)
h ..
3HAUYEHHA Tl y piBHicTs (3),
OJIEPIKYEMO:
L 1.9 Q4

Q, Q

IInomi ocHOB 3pizaHol mipamizu AOpiBHIOOTL @ I Q,. Yepes cepesuny
BHCOTH TIPOBEAEHO ILJIOIIUHY, IMapajieIbHy OCHOBi, @ — ILJIOIIA OTpUMA-

KomenTap

C
Puc. 7.3

SIKmI0 mOMOBHUTHU 3pisaHy IIipamimy mo IIOBHOI, TO
MOJKHa CKODPHWCTATUCS BJIACTUBICTIO, HaBEJIEHOI B TeEO-
pemi 7.1: naowurna, wo nepemunac nipamidy i napa-
JesbHa il ocHO8I, gi0muHae nodiony nipamidy (a Tomy
M OCHOBU IuX Iipamin momiOmi).

Hani caim mpuragatu, 1Mo BiJHOIIIEHHS IIJIOI] ITOMi0-
HUX (iryp mopiBHIOE KBaapaTy KoedilieHTa momibHOCTL
(AKu# OOPiBHIOE BiAHONIIEHHIO OYyAb-AKUX BiAIOBITHUX
BiIpiBKiB, HAOPUKJIAA, BiHOIIIEHHIO BiIIIOBiIHMUX BUCOT
mipamin).

Taxkox 3pyYHO BUKOPUCTOBYBATH BBEJIEHHS HEBinO-
MHUX BiIpisKiB, MO3HAUMBINYN BUCOTY HAWMEHIIIOI ITOBHOIL
mipamigu depes H, a IIOJIOBUHY BHCOTHU 3aJaHOI 3pisa-
HOI mipamigm — uyepes h. Ilyia omepskaHHA MOTPiOHOTO
CIIiBBiIHOIIIEHHA IOIIIBHO 3 OTPUMAaHUX PiBHOCTEH BU-

minuTy BimHOIIeHHA — (TMOAIMUBINKM BUpPA3 y AYMKKaxX
H

y piBHOCcTsiX 1 i 2 mounenno Ha H). HaBememo KinbKa
3ayBa)KeHb IIOA0 IIOOYI0BU 300pasKeHHs 0 3amadi.

OckinbKN HaBeJeHi BUIle MipKYBaHHSA He 3ajie)KaTb
Bim opmu ocHOB mipamiz (a moB’sA3aHi TiABKU 3 IXHiMU
BHCOTaMH), TO HA PHUCYHKY MOKHA 300pas3suTU TPUKYT-
HY mipaminy. 3asHaummo, IO ILJIOIIMWHYW OCHOB 3pisaHOi
mipamigu mapaJiesibHi, a 3a YMOBOIO CiuHAa ILIOIITHWHA Ta-
KOJK IM mapaJiesibHa, TOMY IPAMi IEPETUHY MUX IJIOITUH
i3 KO)KHOI0 0iUuHOIO I'PaHHIO IIapaJiesbHi.
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3Bincu VY pesyabTaTi mapajieIbHOTO IPOEKTYBAHHS ITapaJielb-
HicTb IpaMux 30epiraerbcsa, TOMY Ha PUCYHKY 7.3 Bimmo-
V@2 =@ "'2\/6—2 Q .

BinmHi npawmi napanensHi (Hanpukaan, A,C,l|AC| A,C;).
\/— \/— Taxoxx B30epiraerbcsi BigHONIEHHS BiApiskiB mpsamoi,
Tomi /@ zw , o # mo- « TOMY Ha pucyHky Touka O — cepeauna Binpiska 0,0,,

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

OCHOBi?

2.* IloBemiTh BJIACTHBICTH Iepepidy mipaMigu ILIOIIMHOIO, HapajelbHOI0 il
OCHOBI.

3. TloscHiTs, mo Take 3pisaHa mipamina, ii Bucora #i miaromans. IIlo Take
IIpaBuUJIbHA 3pisaHa mipamina, il Bick i amodema?

Bnpa&( 7.1. Bucora mipamigu gopiBHioe 24 cM, a ILIOIA OCHOBH — 72 cMZ2.
Ha aki#i Bigcrani Big ocHOBU mMOTpiOHO mpoBecTH mepepis mipamiam,
nmapaJjeJJbHUNA OCHOBIi, 1106 iioro mJoia gopiBHOBasa 8 cm??

7.2. Ilnoma ocHOBH mipamizu mopiBHIoe 162 cm?, a mioma mepepisy, ma-
paJsiesnLHOTO O0CHOBI, — 32 cm?. Bifcranp Misk 0cHOBOIO mipamizu Ta Ii
mepepisom gopiBHOE 10 cMm. 3HalgiTh BuCOTY IIipamimu.

7.3. Ilnoma ocHoBu mipamigu mopiBmioe 128 cm2. ILmomi aBOX mepepisis,
nmapajgeJbHUX OCHOBi, mopiBHiOIOTE 18 cm? i 50 cm?, BigcTanmp Mimk
IJIOIIMHAMHY TiepepidiB — 12 cm. 3HaAWAITHL BUCOTY Imipaminu.

7.4. TIlepepis mipamigm, mapasensHuii ii ocHOBi, minuTh BucoTy mipaminn
y BigHOIeHHi 2:3, MOYMHAIOYN BiJl BEePIIIMHU, a IJOIIA IIepepisdy MeH-
ma Bij mioi ocHoBM mipamizu Ha 105 cm?. S3HAUAITE IJIOIY OCHOBU
mipamigu.

7.5.% OcHoBOIO WipaMizu € TPUKYTHUK, CTOPOHW AKOTO AOPiBHIOIOTH 5 1M,
5 oM i 6 1M, a BucoTa mipaMigu IPOXOAUTH uepe3 IIEHTP BIMUCAHO-
ro B OCHOBY KoJa. Bucora 6iunol rpami mipamizm mopiBuioe 2,5 mm.
3HalifiTh MJIOIIY IIepepisy, ImapajeJbHOT0 OCHOBI mipamimm i mpose-
IeHOro Ha BiacTaHi 8 cM Bij BepIIMHU.

7.6.° Crinbkm; miaroHaseil MOKHA IIPOBECTH y 3pisamiil m’aATMKyTHIH mipa-
Migi? y spisamiii n-KyTHi#l mipamigi?

7.7. CropoH:n ocHOB WpaBUJIbHOI 3pisamol mipamizm mopiBHIOIOTE 4 cM
i 6 cm, a Giume pebpo HaxuJeHe OO IJIOIIWMHY OCHOBHU IIim KyTom 60°.
3HalgiTe 6iuHe pebpo, BUcCOTy II amodemy, SKINO 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 HMPOXOIUTHL Uepe3 CepeiuHH’ BCix 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.

HoBeniTh, 110 miaroHaJi IpaBUJIBHOI YOTUPUKYTHOI 3pisaHoi mipamigm
IepeTUHAIOThCI B ONHilN TOUII.

HiaronaJyib TPaBUJIBHOI YOTUPUKYTHOI 3pisaHOl mipamMigum mMae TOBKU-
Hy 15 cMm i miauTh Bigpisok, AKWI cojyyae IeHTPU OCHOB, Ha dac-
TUHU, 10 AOPiBHIOIOTH 4 ¢cM i 5 cM. 3HAUAITH IIJIOIII OCHOB 3pisaHoi
mipamiguy.

Bucora nmpaBuabHOI YOTUPUKYTHOI 3pisaHol mipamigu mopiBHIOE 7 cM.
Croponu ocuHoB gopiBHIOIOTL 10 cM i 2 cm. Busmaure Giune pebpo
mipamigwy.

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

CTOpoHM OCHOB TNPaBUJBHOI TPHUKYTHOI 3pisaHOi mipamizm mopis-
HIOIOTHL 2 M i 5 am, Bucora — 1 am. 3HaiigiTe IJolly mepepisy,
1[0 IPOXOJAUTH Uepes3 CTOPOHY MEHIIIOI OCHOBU IlapajieibHO OiuHOMY
pebpy.

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

BuszHauTe CTOPOHM OCHOB ITPABUJIBLHOI YOTHMPHUKYTHOI 3pisaHoi mipa-
Migu, Ao ii Bucora mopiBHIoe 7 cMm, Giunme pebpo — 9 cm, a xia-
roHaimsr — 11 cwm.

CTopoHU OCHOB MIPAaBUJILHOI TPUKYTHOI 3pisaHol mipamigm BigHO-
catbea AK 1:3. Ilepumerp OiuHOI rpaHi HOpiBHIOE IepuMeTpPy OAHiel
3 OCHOB. 3HAWMITL KyT MiK OiuHMM peOpoM i TJIONIMHOIO OCHOBU
oipamigu.

CTopoHM OCHOB TIPaBUJIBLHOI IIECTUKYTHOI 3pisaHoi mipamizm mopis-
HIOIOTH 5 cM i 11 cm. Bigcranp Midk mapajielbHUMY CTOPOHAMU OCHOB,
110 He JIeKaTh B OAHiN rpani, mopiBuioe 19 cm. 3HAHAITH MJIOIIY
TIOBepXHi 3pisaHol mipaminwm.

IIepepis, 1110 TPOXOAUTEH Uepe3 CepearnHN BCix OiuHMX pebep IpaBUb-
HOI mipamigm, AijiuTh i1 Ha YaCTUHU, ILJIOMII IIOBHUX ITOBEPXOHb SAKUX
BigHocaTheA AK 3:11. BusmauTe gBOrpamHuU KyT HPU OCHOBI mmipa-
migu.

IlepuMmeTpu OCHOB HpaBUJIBLHOI TPHUKYTHOI 3pisaHoi mipamizu mo-
piBuioroTh 18 cm i 36 cm. Bimcrambs Big BepIIMHW BepPXHBOI OCHOBU
IO IPOTHUJIEKHOI CTOPOHY HUKHBOI OCHOBHU AOPiBHIOE 7 cM. SHAUOITH
mironty 6iuHOl moBepxHi 3pisaHoi mipamingn.

OcHoBU 3pizaHoi mipamigu — pomM0u, y KOMKHOMY 3 SKUX BiTHOIIeHHSA
IiaroHajyie mopiBHIOE 3:4, a HOB:KHUHU cTOpiH — 15 cm i 25 cm. Oxpue
3 OiuHMX pebep IMEepPIeHAUKYJIAPHE OO0 IJIOI[MHU OCHOBU I JOPiIBHIOE
MEeHIIIif pgiaroHasi BepXHBOI OCHOBU. SHAWUAITH IIJIOMIY TTOBEPXHi
3pisaHoi mipaminu.

Hiaromani AC; i A;C mpaBUJIBHOI YOTHUPHKYTHOIL 3piszaHol mipamigu
ABCDA,B,C,D, nepneHIuUKYJIApHIi; KOKHa 3 HUX J0piBHIOE 2. SHali-
IiTh BUCOTY IIipamimmn.
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7.22.

7.23.

7.24.

7.25.

7.26.

7.27.

7.28.

7.29.*

7.30.*

7.31.

HiaroHasi mpaBUJIBHOI YOTMPHUKYTHOI 3pisaHol mipaMigu mepmeHIU-
KyJaapHi go 6iunux pedep. CTopoHa HMKHBOI OCHOBU AOPiBHIOE 9 cM,
a Oiume pebpo — 8 cm. 3HAWAITH CTOPOHY BEPXHBHOI OCHOBU, BHCO-
Ty 3pisaHoi mipaminm ¥ BifcTaHb Biff TOUKM HepeTUHY il miaroHasein
IO ILIOIIMHU HUMKHBOI OCHOBHU.

CropoHa HMIKHBOI OCHOBM NPABUJIBHOI YOTHPUKYTHOI 3pisamoi mi-
paMigu OOpiBHIOE @, CTOPOHA BepxXHLOI — b. Biune pebpo yTBOpIOE
3 OCHOBOIO KyT 45°. 3HaumiTe Oiune pebdpo.

CTopoHU OCHOB MPAaBUJIBHOI TPUKYTHOI 3pi3aHo]l ImipamMigu ZOPiBHIOIOTH
2 cm i 6 cm. Biuna rpaHb yTBOpPIOE 3 HUMKHBOIO OCHOBOIO KyT 60°.
3HaWAiTh BUCOTY 3pidaHol mipamimu.

Bucora nmpaBuIbHOI YOTUPUKYTHOI 3pisaHoi mipamigu mopiBHioe 63 cMm,
amoema — 65 cM, a CTOPOHU OCHOB BiZHOCATHCA AK 7:3. SHAUIITH
IOBXKUHU IIUX CTOPIiH.

Bucora npaBuibHOI YOTUPUKYTHOI 3pisaHol mipamigu mopiBHIOE 2 cM,
a CTOPOHU OCHOB — 3 cM i 5 cm. 3HalAiTe, AiaroHaJb Iiei spisanoi
mipamimu.

Bucora mpaBubHOI YOTMPUKYTHOI 3pis3aHOoi mipamigm mopiBHIOE 4.
CTopoHM OCHOB MOpPiBHIOIOTH 2 i 8. 3HAWAITH ILJIOINIL AiaroHAJILHUX
nepepisis.

CTOpOHU OCHOB IIPABMJILHOI TPUKYTHOI 3pisamoi mipamimm mopiBHIO-
oTh 8 M i 5 M, a Bucora — 3 m. IloOyxayiiTe mepepis, 110 IPOXOIUTH
yepes CTOPOHY HUIKHBOI OCHOBU 1 MPOTUJIEIKHY il BEPINIUHY BEePXHBOL
OCHOBU. SHAWITH IJIOIIY Tepepisy i ABOTPAaHHUIN KYT MijK IlepepiszoMm
1 HMKHBOIO OCHOBOIO.

CTOpoHU OCHOB IIPABUJIBHOI YOTMPUKYTHOI 3pisaHoi mipamigu mopis-
HIOIOTb 6 cMm 1 8 cm, a Oiune pebpo — 10 cm. ITobyxmyiiTe mepepis,
110 IIPOXOJNUTH Uepesd KiHellhb miaroHajli BePXHLOI OCHOBU II€PIIEHIMU-
KYJIIPHO A0 Iiel miaroHasi ¥ 3HAUIITHL HOTrO ILJIOIIY.

Hu:xua ocHoBa 3pisaHOi mipamigm — HIpaBUIABHUN TPUKYTHUK, CTO-
pona skoro nopiBHOe 8 cM. OnHa 3 6iUHMX TpaHeil MeprIeHAuKYJIApHa
IO ILJIOIIMHU OCHOBU, MPOTUJIE)KHE 1if OiuHe peOpo HaxXuJeHe OO0 ILIO-
IIUHYA OCHOBU HiJg KyToM 45° i ofHAKOBO HaXMJeHe 0 IPUJIETrInX pedep
ocHOBHU. IlepumeTp BepxXHBLOI OCHOBH i€l mipamigm mopiBaioe 12 cm.
3HaWAiTE BUCOTY Hipamigm.

BuaBiTb CBOIO KOMMETEHTHIiCTb

IligroryiiTe mpesenTariito 3 ¢gororpadiamu ¢parmeHTiB OymiBeab adbo
HaBKOJIMIITHIX IIpeaMeTiB y popMi pisHOMaHITHMX 3pisaHuX mipamin.



NMPABUJIbHI MHOIOrPAHHUKUA

lNpaBuAbHI MHOrorpaHHMKHU

O3HayeHHA. OMyKJMWN MHOTOTPAHHUK HA3WBAETHCA MPaABUJIbHUM, AKIIO
¥ioro rpaHi — piBHI MPaBUJIbHI MHOTOKYTHUKH U Yy KOMKHIN
BePIIUHI CXOAUTHCSA OOHA ¥ Ta caMa KiJbKicTh pebep.

Yucao Yucao Yucao
TpPaHell & BepUIUH pebdep

1 Terpaenp
(4OTUPUTPAHHUK)
4 4 6

Ne Tun npaBUIBHOTO MHOTOTPAHHUKA ®dopma rpani

2 T'excaenp | ,
(umecTUrpaHHUK), | - L
[
abo xy6 | 1 1 6 8 12
Lo_d__
o [

3 Oxraenp
(BOCEMHTDAHHUEK) ‘ i i
4 Ixocaenp
(mBammsaTH- 4A¥
TPaHHUK)
XS 0 12 | a0

5 Honexaenp
(mBaHADUATH- ﬁ
TPAHHUK) . 20 %0

Tabruus 7
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NOACHEHHA 1 OBI'PYHTYBAHHA

. OsHauveHHA. OmykJauili MHOTOTPAHHUK HA3UBAETHCA MMPaBUJIbHUM,
SIKIIO0 HOro rpaHi — piBHi MpaBUIbHI MHOTOKYTHUKHM W y KOKHil
BepIINHI MHOTOTPAHHHKA CXOAUTHCA OJHe i Te caMe 4mcIo pebdep.

IIpukiaamomM mpaBUJILHOTO MHOTOTrpaHHUMKA € Ky6 (pmec. 8.1): yei
fioro rpaHi — piBHI KBazpaTu, i B KOMKHIN BepHIIMHI CXOAATHCA TPU
pebpa.

I3 o3HaueHHS MPaBUJILHOTO MHOTOTPAHHUKA

BUILJINBAE, IO Bci pedpa NpPaBUJIBHOTO MHOIO-
rpaHHuKa piBHi. TakKoX MOMKHA IOBECTH, IIIO
B MIPaBUJILHOMY MHOTOTDAHHUWKY PiBHi BCi IBO- o
T'PaHHI KyTH, 1110 MiCTATH ABi I'paHi 3i cmisbHUM
pebpom.
Busnauumo, AKi mpaBuUJIbHI MHOTOKYTHUKU MOJKYTh YTBOPIOBATH

Y———— -

Puc. &.7

Puc. 8.2 OPaBUWJIBHUN MHOTOTPaHHUK. [lisa I_II:O‘I‘O CKOPHUCTAEMOCA TaKUM TBeEpP-
IUKEHHAM: CYMA 8eNULUH NJOCKUX KYMi6 KOJICHO020 MHO20ZPAHHO020 KYMma

(npu Kox}Hill i3 6epuULUH MHO202pAHHUKA) Merwa 6i0 360° (guB. § 1).

Haii6inpin IpOCTMM NIPABUJIBHAM MHOTOTPAHHUKOM € TPUKYTHA

a B KOKHiM il BepinmmHi cxomaTbca Tpu pebpa (Tpu rpani). OcKiabKu
Yy IIbOTO MHOTOTPaHHWKA BCHOTO YOTWPU I'PaHi, HOTO HABWUBAIOTH TAKOK

TeTpaeapoM, IO B II€EPEeKJIaAl 3 I'PEIIbKOl1 O3HAYa€ «YOTHPUI'DAHHUK»».

mipamiza, yci rpami saKoi — mnpaBuabHI TpuKyTHuKu (puc. 8.2),
2

IHomi TeTpaeapom Has3smWBAIOTHL TAKOMK MOBIIBHY TPHUKYTHY IIipaminy.

Tomy y BUDAAKy, KOJM MOBA e PO IPABUJIbHUI MHOTOTPAHHUK,

TOBOPUTUMEMO — NPABUJbHUIL mempaedp.

Puc. 8.3 MHuororpasHUK, I'paHAMU AKOTO € IPAaBUJIbHI TDUKYTHUKU H ¥ KOXK-
Hill BepIIMHI AKOr0 CXOAATHCA YOoTHPU pebpa (i wormpu rpani), 3o6pa-
sKeHo Ha puc. 8.3. VMoro moBepxHs CKJIANAETHCA 3 BOCBMU TPABUJIBHUX

iKocaedpom.

He icHye.

TPUKYTHUKIB, TOMY HOT0 HA3UBAIOThL OKMAEOPOM.

MuororpanHuK, y KOMKHINl BepIIMHI AKOTO CXOAATHCA II'ATH IIpa-
BUJIBHUX TPUKYTHUKIB, 300paskeHo Ha puc. 8.4. Moro moBepxHsA CKJa-
JaeThbCcA 3 OBAAISATH IMPABUJIBHUX TPUKYTHHUKIB, TOMYy MOTO Ha3WBaIOTh

3a3HaumMo, II[0 BepIIMHA IPaBUJILHOTO MHOTOTPAHHUKA HE MOMKe
OyTH BePINMHOIO OiJbIe HiMK I’ATU MPaBUJIBHUX TPUKYTHUKIB, OCKijb-
KM B IiHIIOMY BHUOAAKy CyMa IIJIOCKMX KYTiB Opu BepiiuHi Oynaa 6
binmpIroo abo gopiBHIOBasa 360°, 1o HemoskamBo. OTike, iHIIKUX IIpa-
BUJIbHUX MHOTOTPAHHUKIB, I'paHsAMU SKUX € MMPABUJIbHI TPUKYTHUKH,

Anajoriuno, OCKiJIbKM BepIIMHA OINYKJIOTO MHOTOIDAHHUKA MOXKE
0yTH BEpPIIMHOIO TiMbKM TPHOX KBaApaTiB, TOo, Kpim Kyba (pmc. 8.1),
IHIIMX MPaBUIBHUX MHOTOIPDAHHUKIB, V AKMX IPDAHAMU € KBaJApaTH, He
icaye. Kyb6 Mae 1ricTh rpameii, TOMY HOTO Ille Ha3WBAIOTH 2eKCACOPOM.

MHOroOrpaHHUK, TIPaHAMU SAKOr0 € IIPaBUIbHIL
M y KOMHill BepiiuHi cxomsaThcA Tpu pedpa, 300paskeHo Ha puc. 8.5.

I’ ATUKYTHUKK

Puc. 8.5 loro moBepXHsS CKJIAZAETLCS i3 ABAHANIATH NPABUJIBHUX II ATHUKYT-

HUKiB, TOMY #0T0 HasuBalOTh 000eKaedpom.
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3azHaumMo, II0 BepIIUHA OMYKJOTO MHO-
rorpaHHUKAa He MOKe OYTU BEepIIIUHOI UYOTHU-
ppOX i OinbIlle MPaBUABHUX I AITUKYTHUKIB.
TakosX BepIIMHA OMYKJOTO0 MHOTOTDAHHUKA
He MO:Ke OyTH BepPIIMHOI0 IIPaBUJIHLHOTO MHO-

KoHCTpyKTOpa. Ha puc. 8.6 300paskeHo omHY
3 MOXKJIMBUX PO3TOPTOK JoneKaenpa (momar-
KOBi YacTWHU B MPaBUJIBHUX T’ ATUKYTHUKAX
OIpU3HAUEeHl A CKJIeIOBAHHA BiNIIOBIIHUX
rpaHeit).

TOKYTHUKA 3 KiJIBbKiCTIO cTOpPiH OijbIlle HixK
m’aThb (moscHiT, uwomy). OTiKe, iHIMX mpa-
BUJIBHUX MHOTOTPAHHUWKIB He icHYyE, 1 € Tijib-
KM T’ATh NMPAaBUJIBHUX MHOTOTPAHHWKIB: Te-
Tpaeap, rekcaeap (Kyb), okTaeap, aoaeKaenp
i ikocaenp.

Ak i pna iHmMIKMX MHOTOTrpPaHHUKIB, MO-
IeJli TPaBUMJIbHUX MHOTOTPAHHUKIB MOMKHA
BUTOTOBUTH 3 PO3TOPTOK ab0 reoMEeTPUUHOTO

Puc. 8.6

r—

U 3ayBaskumo, 110 (OpMy TPABUIBHUX
MHOTOT'DAHHUKIB MAOTh NEeAKi KPUCTAJU.
Hampukimian, Kpucraam ImIipiTy MaimoTh
dopmy momexaenmpa. IIim uac BuUpoOOGHM-
IITBa AJIOMiHiI0 KOPUCTYIOTHCA AJIIOMO-
KajJieBUMM TaJyHaMU, MOHOKPHUCTAJI
AKUX Mae (opMy IPaBUIBHOTO OKTa-
expa. OTpuMaHHS cipuaHOi KUCJIOTH,
3ajiza i 0COOJIMBUX COPTiB IEMEHTY He
06xoauThCA 6e3 CipUMCTOro KOJTUeTaHy.
Kpucranu miei ximiunoi peuoBuHU Ma-
10Th opmy noxekaexnpa. Ille ogun mpa-
BUJIBHUI MHOTOTPAHHUK — iKocaenp
nepenae opmy KpucrtasiB 6opy.

Kpuctan antomokasnieBoro
rajsiyHa

Kpuctan nipity

@ U) Cnpo6yiTe 3HaMTM B iHTepHeTi iHdopMmalilo npo Te, Kpuctanu
=~ AKMX peyYoBMH MaloTb (OpMy TeTpaegpa.

NMPUKNIAA PO3B’A3YBAHHA 3AAAMI

3HaWIiTh ABOTPaHHI KYTHU IIPAaBUJILHOTO TeTpaeapa.

3adava

Po3p’a3anHAa Komenrap

P IIpoBememo 3 BepiinHyu D IPaBUILHOTO IIpaBunbpHUIT TeTpaeap € IPaBUIBHOIO TPUKYT-
Terpaegpa ABCD Bucotry DN iioro rpaHi ' HOIO HipaMimor, OCHOBOIO SKOI MOJKHA BBaKaTU
DBC i Bucory DO Tterpaenpa (puc. 8.7). | Oyab-aKy I'paHb I[bOI'0 TeTpaenpa.
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Axmo DN 1L BC, to ON L BC (3a Teo-
PEMOIO IIPO TPU IEPHEeHIUKYJIAPU), TOMY
KyT DNO — niHifiHU# KyT IBOrPAHHOTO
KyTa mpu pebpi BC.

ITosmaummo pebpPo TeTpaenpa uepes a,

a3
.

TOIl BUCOTH T'paHell HOPiBHIOIOTH

OcKinbKM  TpPaBUJIBHUA  TeTpaeap
€ TPaBUJBHOIO TPUKYTHOIO IIipaminoro,
TO OCHOBa BHCOTHU IIipamMigu — IeHTP

MIPaBUJIBLHOIO TPUKYTHUKA, AKUHA € IeH-
TPOM OIIMCAHOTO i BIMCAHOTO B TPUKYT-
HUK KiJj.

VYpaxosyrouu, 1mo ON L BC, ogep-

sKyemo: ON — pagiyc Koja, BIHCAHOTO
3

B IIPABUJBHUU TPUKYTHUK, i ON = a6 .

I3 mpamoxkytHOTO TpuUKyTHUKAa DON
OJIEPIKYEMO:

a3

1
cosADNOzﬂsz—.
DN a3 3
2

1
Tomi £ DNO = arccosg .

OueBuAHO, IO ABOTPAHHI KyTH IIPU
iHmux pebpax TeTpaeapa € TaKUMHU ca-
MHMHU 328 BeJIUUYHHOI0. <

Puc. 8.7

CupaBai, B OCHOBi JIEXKHUTh IPABUJIbHUNA TPU-
KYTHUK, & OCHOBOIO BUCOTHU TipaMiam € IeHTp Imiel
OCHOBWU, OCKiJIbKU PiBHI MOXMJi MaroTh PiBHI IIpo-
eRITii.

OTiKe, OCHOBOIO BHCOTHU € II€HTD OIIMCAHOTO
KoJja, AKWH y TPaBUIBHOMY TPUKYTHUKY 306ira-
€ThCA i3 IEHTPOM BIIMCAHOTO KOJa i € IeHTPOM
IIOTO MIPABUJIHHOTO TPUKYTHUKA.

Haa moO0ymoBu JIiHIHHOTO KyTa ABOTPAHHOTO
KyTa mpu pedpi MpaBMIBHOTO TeTpaeapa 3PYUHO
BBasKaTu odpaHe pebpo pedpPoOM OCHOBU TPUKYTHOIL
mipaMmigu, TpoBecTM BUCOTY Hipaminm ¥ amodemy
(To6To BmcoTy) BimmoBimHOI OiuHOI rpaHi i BUKO-
PHCTOBYBATHU TEOPEMY IIPO TPU NEPIEHAUKYJIAPU.

Takosk HOIiJIBHO BpaxyBaTH, IO B 3aIIPOIIOHO-
BaHill 3amaui Ha OOUYMCIEHHA He 3aJaHO KOJHO-
ro Bigpiska, TomMy mAJsd ii po3B’sA3yBaHHS 3PYYHO
BBECTU HEBimOMMUH BiApisoK (HAIIpUKJIAI, TOBXKU-
HY pebpa TeTpaenpa).

3anumaHHg 1.

2. HaspiTh I’ATH TUIiB IPABUJILHUX MHOTOTPDAHHMKIB i ommmiiTs ix.

Axwuit MHOTOI'PAHHUK Ha3UBA€THCA l'I]‘Z)E:lBI/IJ'[I:‘HI/IM‘.7

3.% O6rpyHTyiiTe, YoMy He MOKe OyTH GiibIIe Hid II’ATHh TUIIB IPABUIb-
HUX MHOTOT'PAaHHUKIB.

Bnpabu

8.1.° Un e mpaBUILHMM MHOTOTDAHHMKOM: 1) [0BibHA HpaBMJIbHA IIipa-
Mizma; 2) moBisibHA HmpaBUJIbHA IpusMa?

8.2.° Yu icmye: 1) mipamina; 2) npusma, AKa € NPAaBUIBHUM MHOTOI'DAH-
HUKOM?

8.3.° YoMy rpaHAMHu NIPaBUILHOIO 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’€JHAHHAM IBOX IIPABUJIbHUX TETPaeApiB, IO Ma-
IOTh CHLJIbHY OCHOBY. Um OyJe TaKkuii MHOTOTPAHHUK ITPABUJILHUM?
Yomy?

Axi noommaM cumerpili Mmae mpaBuabHuUI: 1) Terpaenp; 2) rekcaeap?

CKiJIbKY ILJTOIIMH cUMeTPil Mae mpaBuJIbHUU: 1) oKTaenp; 2) momexa-
enp; 3) ikocaenp?

HoBeniTs, 110 KiHII ABOX HelapajeJbHUX TiaroHAJEl MPOTUJIEKHUX
rpameii kKyba € BepIIMHAMHU MPaBUJILHOTO TeTpaeapa.

Pebpo oxTaenpa mopiBHIOE a. SHAWIITH ILIOINY HOro IOBEPXHi.
Ilioma rpami mpaBMIBHOTO goAeKaeapa gopiBHioe 8 cm?. 3HAMAITH
IJIOITY HOBEPXHi I[bOTO JoAeKaemapa.

Ilnoma 1moOBepxHi NPaBUJILHOTO TeTpaeapa MTOPiBHIOE 100\/§ cm2.
Yomy mopiBHIOE Iioro pedpo?

3 oxHiel BepmmHU Ky0a IMPOBEJU TPHU AiaTOHAJI 'paHel i crmoaydman
ixHi kiHoi sBigpiskamu. Yu Oyage yTBOpeHa IIipamiza mpaBUJIBHUM Te-
Tpaeapom? BigmoBigs oOrpyHTyIiTE.

HoBeniTs, 110 B OKTaeApi mpoTujae:kHi pebpa mapaJjiesbHi.
3HaWmiTE JBOTPaHHI KYTU OKTaeapa.

PeGpo oxTaenpa mopiBHIOE a. BusHauTe BifcTamb MixK HOro mpoTu-
JIEKHMM BepIIMHaAMMU.

Bing xoskHOI BepIImHHN TeTpaenpa 3 pedpoM 2 cM BiATHHAETHCA TeTpa-
enp i3 pebpom 1 cm. AKuiI MHOTOrPAHHUK 3aJIUIIUTHCI?

HoBeniTs, 110 IIeHTPU TpaHell Ky0a € BepIIMHAMU OKTaeapa, a IeH-
TpU T'paHell OKTaeapa — BepIIMHAMHU KyOa.

AKi i3 300paeHnx Ha PUCYHKY 8.8 ¢iryp MosKHA BBa)KaTU PO3TOPT-

KaMu oKTaenpa? /\
INNININ NN

VAVAVARRYANSVAN
\VAVANERWAVAVAV

Puc. 8.8

({D BuABITL CBOKO KOMMETEHTHIiCTb

8.18.

IToGyayiiTe PO3rOpTKH MNPABUJILHHX MHOTOIPaHHUKIB. Burorosre
3 PO3TOPTOK MOJEJi MPAaBUJILHUX MHOTOIPAHHUKIB.




MOHATTA FEOMETPUYHOIO TIZIA TA MOro MOBEPXHI
MOACHEHHA 1 OBI'PYHTYBAHHA

OpuuM 3 OCHOBHUX 00’€KTiB BUBUEHHS B Kypci cTepeoMeTpiil D
€ reomeTpuuHi Tinma. [fo HUX HaJIeXKaTh y)Ke BijomMi Bam mipami- C
Ia, Ky0, mapaJeJjelinen, npuaMa, IMUJIIHAP, KoHyc i Kyad. Ilig E
yac BUBUEHHSA MHOTOTPaHHWKIB (mpuam i mipaming) B 11 wuaaci
MM He KOPUCTYBAJHCA iXHIMU O3HAUEHHAMU SIK TeOMETPUUYHUX
Tin, a ¢opmMysIOBasM IIi O3HAYEHHS 3a JOIOMOTOI0 IIEePeIiKy
BCiX TOUOK IIPOCTOPY, i3 AKMX YTBOPIOIOTHCA BiNIIOBiAHI MHOTO- C
rpasHuKN. Haragaemo, HampuUKJIag, [0 IPU3MOI0 HA3MBAETHCA E
MHOTOTPaHHUK, CKJIAJAEHUHA i3 JBOX IIJIOCKHUX MHOTOKYTHHKIB,
AK1 JeXKaTh y Pi3HUX IJIOIMWHAX i CyMIIalOThCA ITapayieIbHUM
IepeHeceHHAM, i BCiX BifpisKiB, IO CHOJy4YarOTh BiAIIOBimHi
TOUKHW IIUX MHOTOKYTHUKIiB (puc. 9.1). Puc. 9.7

B

Pasom i3 TuMm, mig uac BuBueHHs cTrepeomerpii B 10 kiaci

MU KOPUCTYBAJMCA HAOUHUM YABJEHHAM IIPO F'eOMETPUYHE TijIo

M ySBJIAJIU HOTO AK YACTUHY IIPOCTOPY, AKUU 3aiiMae (hisuuHe

Tij0, oOMelKkeHe MessKOI0 moBepxHel. Take yABIEHHS JO3BOJISIE

TOBOPUTHU WPO BHYMPpPiwHi mouku OyAb-SKOTr0 T'eOMeTPUUYHOI'O

Tiza, AKi Ha iHTYITMBHOMY DiBHI MOXKHA YABIATU AK TOYKU,

BimmisieHi Bij IHIIMX TOYOK IIPOCTOPY TI'PaHUIEIO I[HOTO Tija.

Hampuxaan, BHyTpimtai Touku Kyiai (puc. 9.2) Biagineni Big in-

Puc. 9.2 X TOYOK TPOCTOPY CBOEIO TpaHUIEI0 — cdepoio, a BHYTPIII-

Hi Toukm KybOa (puc. 9.3) Tex BigmiseHi cBoelo TpaHUIEID —
mricTbMa MOro rpaHsIMU.

Tako:k caif 3a3HAUUTH, 110 OYAb-IKi ABI BHYTpilllHi TOUKHU
reoOMeTPUYHOrO Tijia, HAIPUKJIAL KYJi, MOXKYTb OYTU CIIOJYUYEHL
JiHielo, AKa IOBHICTIO po3TallloBaHA BCepPequHi Iiel KyJi, ToOTO
JiHi€l0, III0 YTBOPEHAa TiJbKMW BHYTPIIIHIMM TOUKaMM Ii€i KyJIi.

\_______
|

|

|

|

|

|

L7 ChopmysrtoeMo CTpore O3HAUEHHSA 3a3HAUEHUM XapaKTepuc-
7 TUYHUM BJIACTUBOCTSM TIeOMeTPUYHOTOo Tina. [as 1mporo mara-
IaeMoO I yBemeMO HUB3KY HEOOXiTHWX IIOHSATH.
Puc. 9.3
OsHaveHHAa 1. Cdepolo i3 3agaHUM I€H- YBememMo Taxko:K 3arajbHe IOHATTS OIIy-
Ttpom O i pamiycom R >0 HazuBa€eThCA KJoi ¢irypu (Ha miomumHi a60 B IpPOCTOPi).

MHOSKMHA BCix Touok M mpocTopy, Bia-
CTaHb Bi KOKHOI 3 AKX 1m0 meHTtpa O
mopiBHIOE R, T0O6TO MO=R (puc. 9.2).

O3HayeHHAa 3. irypa F Ha3uBa€ThCH
OMYKJ/I010, AKIIO BiApi3ox AB i3 KiHIAMH
B Oyab-aKuUX ABOX Toukax A i B diry-

O3HaueHHs 2. Kynew i3 3ajaHMM IeH- pu F NOBHICTIO MicTHTBCA B Hill dirypi.
Ttpom O i pamiycom R >0 Ha3uBa€eThCH Ha puc. 9.4 3obpakena onykia ¢irypa Fi:
MHOKHWHA BCiX Touoxk M mpocTopy, Bia- OyIb-AKUi BiIpisoK, HAIPUKJIAL Binpisox AB,
CTaHb BiJ KOKHOI 3 AKUX 10 meHrpa O He 10 CIIOJyYae ABI MOBiMBHI TOuKmM Qirypwu,

nepesumye R, tooto MO<R (puc. 9.2). IMOBHICTIO MicTUThCS B Iiil Girypi.
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/4 ®dirypa F, (puc. 9.5) He € OIIyKJIOIO (€ HEOIIYKJIOIO), OCKIIBKI

A.W MO)XHa BKasaTH ABi Touku A i B ¢irypu F, raki, mo Biapi-

30K AB He MicTUTBHCA TMOBHICTIO B IIiti irypi: Ha Bimpisry AB

€ TOUKMH, 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-
IIMHU KOMKHOTO IIJIOCKOT'0 MHOTOKYTHUKA Ha iioro moBepxHi. Ile
TMOBHICTIO Y3TOIKYETHCA 3 O3HAUEHHAM OIYKJIOTO MHOTOT'DAaH-
HUKa, HaBeaeHoro y maparpadi 2.

OsHauyeHHs 4. dirypa F Ha3zuBa€ThCA 3B’ A3HOI0, AKIIO OYy/Ib-
K1 ABi Ti TOYKM MOJKHA CHOJYYUTH JiHi€o ¢irypu, mo mo-
BHICTIO HAJIEKUTH Iiil (irypi F.

IIpu oMy KoHGpiryparia Jiuii, 110 cmosryyae TOUYKM, MOMKe
BUABUTHUCA JOCUTH CKJIAJHOIO.

Ha pwuc. 9.6 so6paskena 3B’sa3Ha Qirypa F: Oyap-AKi TOuKu
niei ¢irypu, zHampuraang K i M, MoKHaA CIOJYYUTH JaMa-
Puc. 9.5 HOI0 KAM, AKa TOBHiCTIO MicTuThcs y Qirypi F.

®irypa F, sobpasxkeHa Ha puc. 9.7, € 06’eguanuam ¢iryp F

i F, — rerpaesapis PABC i P, A,B,C,, aKi He MalOTh CHiJIbHUX TO- : F

oK. AKimo Touka K manexuthb Terpaenpy PABC, a touxka M — | A
terpaenpy P, A;B,C,, To cnoxyuutu Touku K i M mimiero, mo Ker=-[" T\ m
noBHicTiO HanexxuTh Qirypi F=F, UF,, HEMOKINBO, OCKiTBbKH )I)‘ R l‘j 1
i TOYKM HajJe:KaThb (IO ONHilI) TeTpaeapaMm, sSAKi He IlepeTwHAa- ,f?"”

foTbedAa. Tomy Qirypa F, 1110 CKJIAZAeThC 3 IBOX TeTpaenpis, AKi “

He IePeTUHAIOTHCA, € He3B A3HOIO. Puc. 9.6

®irypu, zobpakeni ma puc. 9.4 i 9.5, —
3B’ s3Hi.

ChopmysrroeMo O3HAUEHHSA BHYTPIIIHBOIL
TOYKU (Pirypm B IIPOCTOPi.

OsHayeHHA 5. Tourka M dirypu F HasuBa-
€THhCS BHYTPilIHbOIO TOYKOW Iiel ¢irypu,
KO icHye Kyasd i3 meHTpoMm y Toumi M,
sIKa MOBHIiCTIO MicTUTHCH y (irypi F.

D, c,
N\, Puc. 9.7
A, & : \/'+ —~g MoskHa, HaTpUKJIAaL, TOBOPUTH IIPO MHOMKHU-
. Tr/<\£5\) ! HYy BCix BHYTpimHix Touok kyba ABCDA,B,C,D,
le\—: i_\f_’: ~~_l¢ i3 peopom 2 (puc. 9.8). HanpukrJan, Hexail ToOuKa
NI Py S — cepenuga Bifpiska OO, 110 cIonrydae IeH-
L ES Tpu ABOX rpameir ABCD i A,;B,C,D,. Ockinbkm
4 = 2 00,=2, to SO=80,=1. Kyna iz nenrpom S

i pagiycom R<1 TOBHICTIO MiCTHUTBCS B IIHOMY
Puc. 9.8 Ky06i. OTixe, S — BHYTpPIIIHA TOUuKa KyoOa.
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Hexait M — Oyzab-AKa ToOuKa Ky0Oa, IO
He HaJIeXKUTh IOr0o TrpaHAM. 3HAKWIeMO Bin-
crai Bim Touxku M [0 BCiX IIeCTH ILJIOIIHH,
y SKUX JIeXKaTh rpadi xyba. AKimo d — Haii-
MEeHINAa i3 IIUX IIeCcTH BiAcTaHel, TO KYJd
i3 meraTpom M i paxiycom R<d moOBHicTIO
MicTuThbea B Ky0i. Tomy Touka M € BHyTpiI-
HBOI0O TOUKOI0 KybOa. Ile osmauae, 1o Oymb-
AKa TOUYKaA Ky0a, IM0 He HaJeKUTh HOro rpa-
HAM, € BHYTPiIlIHBOI0O TOUKOIO IILOTO KyOa.

O3HaveHHA 6. Touxa M mnpocTopy Ha-
3MBA€ETHCA FPAHMYHOIO TO4Kol dirypu F,
AKII0 Oyab-AKA KYJd i3 IIEeHTPOM y TOUIIi
M wmictuth ax Touku (pirypu F, Tak i Tou-
KW, 1[0 He HaJexaTh Iii ¢irypi. MHo-
SKMHA BCiX TpaHUYHUX 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

OsHauveHHs 7. dirypa F HazuBaeThCA 06-
MEXKEHOI, SKIIO iCHY€ KyJIs, 10 MOBHICTIO
mictuth 1m0 Qirypy.

Posrasmemo, Hanpukian, terpaenp PABC.
Hexait O — Touka mporo Terpaeapa (puc. 9.10),
a m — Haubiapma 3 Bimcramein OA, OB, OC,
OP Bixg Touku O mo BepmiuH TeTpaeapa. Toxi
Kyada i3 meaTpom O i pamiycom R>m moBHic-
TiI0 MicTuth Terpaeap PABC. Otike, TeTpa-
enp — obmerxeHa (irypa.

®dirypa, 110 € 00’eIHAHHAM ABOX TeTpa-
enpiB, aki He meperuHaroThcA (puc. 9.11),
TAKOK € O0OMEIyKeHOIO.

Puc. 9.70

Ky0a € TpaHWYHUMM TOYKaMU IIhOTO Kyo0a,
OCKiNMBKU OyAb-AKa KyJad i3 menTpom O; (K,
B) MicTuUTh AK TOYKM 3aJaHOro Kyba, Tak
i TOuKM, 110 He HajeKaThb nomy. TomMy KOXK-
Ha BepIIMHA Ky0a, KOMKHA TOUYKA KOMKHOTO
pebpa, KOoKHa TOUKa KOXKHOI oro rpami —
rpaHnyHi Touku KybOa. Ile osHauae, 110 rpa-
HUIeI0 Ky0a € 00’eqHaHHSA BCiX IIIeCTH HOro
rpaHen.

I3 HaBemeHOTO O3HAUEHHSA TAKOYK BUILIM-
Bae, IO TpaHUIE0 KyJjai i3 meHTpom O i pa-
miycom R>0 € ciepa iz meraTpom O i pagiy-
com R.

Omxe, nna Oyab-AKoi 3B A3HOI Qirypm
MOJKYTh iCHyBaTW TPW BUAW TOUYOK: il BHY-
TpimHi TOYKM, ii I'paHUYHI TOUKU M TOUKH,
Akl ii He HajexaTb, — IX HA3WBAIOTH 30-
BHimHiMu Toukamu Qirypu. [[as He3B’a3HUX
diryp MoxyTH icHyBaTH 1IIe i30JbOBaHI
TOYKHU.

Puc. 9.77

Tpurpanauit kyr SABC (puc. 9.12) —
dirypa HeoOMes;KeHa, OCKiJIbKM He O0OMerKeHi
ioro peopa SA, SB, SC i rpani ASB, BSC,
CSA, Tomy He icHye KyJi, AKa 0 IOBHICTIO
MicTuaa 1o Qirypy.

HaseneHi o3HaueHHS SalOTh MOMKJINBICTH
chopMysIIOBATH CTpPOTe O3HAUEHHS TreoMe-
TPUYHOTO Tijla Ta MOr0 MOBEPXHi.

WA OsHaveHHA 8. MeoMeTpUYHMM TiIOM Ha-
3UBa€ThcA oOMe:keHa ¢irypa B mpocTopi,
sAKa Ma€ TakKi BJIaCTUBOCTI:

1) y Hel € BHYTpillIHi TOYKU, MIPUIOMY OyIb-
SAKi ABi 3 HUX MOYKHA CIIOJyYHUTH JiHi€IO0,
yCi TOUKM AKOI TAKOK € BHYTPilIHIMU;
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2) ¢dirypa mMicTHTH CBOIO IpaHMIIO, IIPUYO-
My ii rpaHMig 30ira€Tbcsa 3 TPAHUIECIO
MHOKUHH BCix iI BHyTpimIHiX TOYOK.

O3HaveHHA 9. I'paHuAa TijIa Ha3MBAETH-
ca oro noeepxHeto. I'oBopsATh, mo mo-
BEPXHS Tija o0MesKye Iie Tijo.

IIpukaagamMy reoOMeTPUYHUX TiJI MOMKYTh
caysxutu Gpirypu, soopaskeni Ha puc. 9.1-9.6,
9.8.

He e Timom 0o0’emHaHHs ABOX TeTpaenpiB
(nuB. puc. 9.7, 9.11) (ua dirypa He3B’s3HA)
i TpurpamHuUi KyT (HeoOMe:KeHa (dirypa)
(puc. 9.12).

I3 o3HaueHHA T€OMETPUYHOTO Tijia onep-
JKYEMO, IO TeOMEeTPUUYHMM TijoM € ¢dirypa
B IIPOCTOPi, AJA AKOI BUKOHYIOTBCA TakKi
YMOBH:

Puc. 9.72

Tperss ymMoBa o3Hauae, IO-TepIe, IO
TPaHUIA TijIa HAJEXUTb HOMY TaK, II0 KYJId
6e3 oOMesKyBaJbHOI ¥oro cgepu abo Ha-
TiJIOM.

ITo-npyre, 3rizmHo 3 ymMoOBOIO 2, I'paHUIA
Tijla CKPidh HNPUJIATAE O WOT0 BHYTPINIHHOI
YacTMHM TaK, IO IripamMiza 3i mnowmiaem —
Bigpiskom (puc. 9.13) — i mipaminma 3 mioc-
KUMH «IIOJSIMU», K y Kamesioxa (puc. 9.14),
He € Tijamu.

BurkopucroByooun IOHATTA TeOMETPUY-
HOTO Tijla, MOKHA c(OPMYJIOBATU 3A2AJbHE
03HAYEeHHA MHOZ02DAHHUKA, a came:

1) Bsagmama dirypa € oO6MeKeHOIO;

2) vy el € BHyTpimHi Touku, i OyAb-AKi aBi
3 HHUX MOJKHA CIIOJIYYUTH JiHi€o, yci
TOUKHU AKOl TeX € BHYTPilIHIMU;

3) dirypa MicTuUTH CBOIO TPAHUITIO Ta ii rpa-
HUIls 30iraeThbcsAd 3 TPAHUIEI0 MHOMKUHU
Bcix i1 BHyTpimHiX TOYoK (TOOTO 3 Tpa-
HUIIEIO il BHYTPilIIHbOI YaCTUHMU).

3asHaumMo, II10, 3TiAHO 3 APYTOI0 YMOBOIO,
BHYTPIIIHSA dYacTUHA Tija (TOOTO MHOMKMHA
BCiX IOT0 BHYTPIIITHIX TOYOK) HE pO3Iajaa-
€ThCA Ha OKPEeMi IIIMaTKU.

Tomy ¢irypa, ckaamzeHa 3 o06’eTHaHHS
IBOX KYJIb, sIKi He MAalOTh CIiJIBHUX TOYOK,
He € TiJoMm.

AwnajoriuHo He BBasKaloTh Tijaom Qirypy,
II0 CKJaJleHa 3 BOX KYJb, IKi MAlOTh JIUIIIE
OIHY CHLIBHY TOYKY (IIOACHITHL UOMY).

iy S

Puc. 9.13

Puc. 9.714

Mnororpa}mmc — IIé TeOMeTpUuYIHe TiJIO,
MOBEPXHS AKOTO € 00’€THAHHAM CKiHUYeH-
HOT0 YymcCJjia INJIOCKUX MHOI‘ORYTHHRiB.

3azHaYnMo, 10 MOHATTS BHYTPINTHLOI Ta
rPaHUYHOI TOYKH, a TAKOK 00JlacTi MOKHA
BBECTU i HaA MJIONIWHI, AKIIO Yy BiADOBiZHUX
O3HAUEHHAX 3aMiCTh KyJIi ¥ chepu posryiamaTu
KpyT i KoJio BigmoBimHO.

Toxi, HampukJazm, MTJIOCKUIA MHOTOKYT-
HUK — OoOMeKeHa 3aMKHeHa 00JIacTh Ha TLJIO-
UHiI, TPAHUIIEI0 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-
merpuuHUM TinoMm. Crmpasmi, axkmo M i K —
BHYTPIIlIHI TOYKM JIBOX TeTpaeapiB, i3 AKUX
CKJamaeThcA 3amaHa (irypa, To JiHidA, 1m0 ix
CIOJIyYa€ i NPOXOAUTH TiJIBKU Uepes3 TOUYKU
3amaHol (irypu, 060B’sI3KOBO IIPOXOIUTH Ue-
pe3 CHiJbHY BepInuHY A 3aJJaHUX TeTpaenpiB.

Ane 11 TOYKA He € BHYTPIMIHBOIO /IS 3a-
naHoi (irypu (BoHa € IPaHUYHOIO, OCKIIBKU
Oyab-sIKa KyJid i3 IeHTPOM Yy TouIli A MiCTHUTh
AK TOYKHM 3amaHoi (irypu, Tax i TOUKH, IO
He HaJeXKaThb Iii (irypi).

2) Bapgana ¢irypa DABCE (rpaus ABC —
CIijibHA IJIsI IpaBUJbHUX TeTpaenpis DABC
i ABCE; puc. 9.16) — € reoMeTpUYHUM Ti-
JIOM.

Cupasmi, Bona oomeskeHa. (Ao Touka O —
IeHTP IIpaBUJIBHOro TpukyTHuKa ABC, TO
3 BigpiskiB OA i OD BuOepemo OigbIniuit —
Bigpisok OD=h. Tomi xkynas i3 meuTpom O
i pagiycom R>h TOBHICTIO MiCTUTH 3agaHy
dirypy.)

OckinbKU B TeTpaegpax, i3 AKMX CKJama-
€ThbCcsA 3a7aHa (irypa, cirijibHa OCHOBAa, TO BHY-
TpilmHiMu TouKamMu (irypu € Bci BHyTpimiHi
TOUKK 000X TeTpaenpiB i BHYTPIIIHI TOUKM
TpukyTHuka ABC (Tomy Oyab-AKi ABi BHY-
TpimmHI Touku M i K MOMXHAa CHOOJYYUTU Ji-
Hi€ro, HATPUKJIAMA, Bigpidkom MK, yci Touku
AKOT0 BHyTpimHi). 'paHuneio ajas BHYTPiII-
HbOI yacTHHH 3afaHol ¢irypu € ob6’emHamHSA
TpukyTHukis ADC, ADB, BDC, ABE, ACE,
BCE, i 113 rpaHulld HaJeXKUTh 3aJaHii ¢i-
rypi (iHIIUX TpaHUYHUX TOYOK IIA (Qirypa He

Mmae). <

Yu € reomeTpuyHUM TijioM (Pirypa, I10 CKJIALAEThCA 3 MBOX PiBHUX IIpa-
BUJILHUX TeTpPaeApiB, y AKUX cHijbHA: 1) BepmuHa; 2) rpaub? BigmoBigb

Komenrap

Puc. 9.715

II1o6 mepexkomatucsa, 1o 3azaHa ¢irypa
€ TeOMETPUYHUM TiJIOM, CJIiJl IepeBipuTu BU-
KOHAHHA TaKUX YMOB:

1) dirypa € obMesKeHOIO;

2) v Hel € BHYTpimHiI TOUKU, OyAb-AKi OB
3 HUX MOKHA CIIOJIYUYUTH JiHi€0, yci Tou-
KU AKOI Te)X € BHYTPIIIHIMU;

3) (irypa MicTHUTBH CBOIO I'DAHUIIO, IIPUUOMY
BOHA 30iraeThbcsA i3 T'PaHUIEI0 MHOMKHUHU
BCix i1 BHYTpimmIHiX TO4OK (TOOTO TpaHU-
mero il BHyTpimHbOI yacturu). [na Toro
1100 3poOUTH BUCHOBOK, IO 3amaHa Qiry-
pa He € TeOMEeTPUYHUM TiJIOM, JOCTATHBHO
BKa3aTu xoua 6 ONHY 3 XapaKTepPUCTHUU-
HUX BJIACTUBOCTEN Tijla, AKa He BUKOHY-
e€ThbCA IJIA 1iel irypu.

Puc. 9.716
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3anumaHHg

Bnpabu

fArka ¢irypa B mpocTopi HasuBaeThcsa OnykJow? HapeniTe mpuraagu
ONYKJUX 1 HEOMYKJMX ITPOCTOPOBUX (iryp.

fArxa ¢irypa B mpocropi HasmBaeThcsa 3B’sA3H0i0? HaseniTh mpuraagu
3B A3HUX 1 He3B SA3HUX IIPOCTOPOBUX (Piryp.

fxa Touka mpocTopoBOi QPirypu HasmBaeThCA BHYTPilIHbOO? Yu € BHY-
TPIITHBOIO TOYKOIO IIPAaBUJILHOTO TeTpaeapa OCHOBa HOro BUCOTH? cepe-
auHa iioro BucoTu? BimmoBimbk oOI'pyHTYyIiTE.

fIka Touka mpocTopoBoOi (irypu HasuBaeThbcAa rpaHuuyHOo0? Ym € rpa-
HUYHOIO TOYKOIO IPABUJIBHOTO TeTpaeapa OfHA 3 HOro BepIIMH? OCHOBA
ioro Bucotu? BiamoBigbk oOTpyHTYITE.

ITo Take rpanuiis mpocTopoBoi ¢irypu? Illo € rpanuieio TpaBUIBHOTO
TeTpaeapa’?

SAxra ¢irypa B mpocTopi HasuBaeThcsa obmeskeHoo? HaBeniTs mpuriagu
o0MeKeHuX i HeoOMe:keHUX Qiryp.

IITo Take reomerpuune Tijo? HaBenmiTh mpuxaagm.

IITo Take moBepxHs reomerpuuHoro tiza? HasemiTh mpukIamm.

9.1. Yu e reoMeTpWYyHMM TiJIOM ABOTPaHHUII KyT? Bigmosizp o6IpyH-

Ty#TE.

9.2. Yu e reoMeTpUuUHMM TioM (Dirypa, 1o CKJIaJeHa 3 JBOX PiBHUX Ky-

0iB, y axux cmisbHa: 1) Bepiuua; 2) pedbpo; 3) rpaub; 4) giaronajib?
BukonaiiTe BigmoBigui pucynku. Bigmosigs o0r'pyHTyiiTE.

9.3. 3Bo6pasiTh ABi mpocTopoBi (Girypu i posmicTiTek ix Tak, mo6: 1) ix 06’ea-

HaHHA OyJI0O TeOMETPUYHHUM TijoM; 2) iX Iepepis OyB reoMeTPUUYHUM
Tizom; 3) ix o6’emHaHHA He O0yJa0 reoMeTPpUYHHUM TijaoMm; 4) ix mepepis
He OYyB reOMETPUYHUM TiJIOM.

9.4. Illo € MHOXMHOIO BCiX TOUOK IIPOCTOPY, KOOPAMHATH AKUX 32J]0BOJIH-

HAIOTH YMOBY:
1) x2+y?+2%2=4; 2) x2+y?+22<4; 3) x2+y®+22<4?
fra i3 mux TpPHLOxX (Giryp € reoMeTPUYHUM TiJOoM?

9.5. Bo6pasite y gexapToBiii cucremi KoopAauHAT Girypy, KOOPAMHATU

AK0I 3am0BOJNBHAIOTL yMoBU 0<x<2, 0<y<2, 0<z<2. Yu e n=a
(dirypa reomeTpuuHUM TijIOM?

9.6. Yu e dirypa, KoopauHATH HKOI 3aZOBOJIBHAITH yMoBH 0<x<2,

O<y<2, 0<z<2, reoMeTpuuHUM TijTOM?

9.7. Yu e dirypa, KOOpAUHATH TOUOK AKOI 3aJ0BOJBHAIOTH CHCTEMYy He-

x2+y?+22>1,

9 To g reoMeTPUUYHUM TiJomM?
x“+y“+2°<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
6aratbox iHWMX npodeciii. Ix Bpaxana Kpaca,
JOCKOHaNiCTb, rapMoHiA MHororpaHHukis. [li-
charopifii BBaXKanM npaBW/IbHI  MHOrOrPaHHUKM
60XKEeCTBEHHMMM M BMKOPMCTOBYBa/IM iX Yy CBOiX
dinocodcbKMx TBOpax Npo CyTb CBiTy. JeTanbHo
OnMcaB B/IACTMBOCTI MPaBWUJIbHUX MHOMOrPaHHMKIB
[aBHbOTrpeLbKUii yyeHui MMnatoH (429—348 pp.
4o H. e.). Came ToMy npaBu/IbHi MHOrOrpaHHUKM
Ha3MBalTbCA TaKoX Tinamu [lnatoHa. [paBuiib-
HUM MHOrorpaHHMKam npuceaveHa octaHHA, X,
KHWMra 3HamMeHuTux «Havan» EBKniga.

Puc. 1. Tina Apximeaa

KpiM mpaBuabHMX i HaniBNpaBMJIbHUX MHOMOrpaH-
HUWKiB KpacuBi (pOpMM MatloTb TaK 3BaHi 3ipyacTi
MHOrOrpaHHMKU. Hanpuknag, iCHye TiNbKW 4OTH-
pU npaBW/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 3ipYacTi MHOrorpaHHUMKM Ha3MBaKOTbCS
Tinamn Kennepa — MyaHco. Ix MoxHa ogepxatu
3 MPaBUIbHUX MHOTOrpPaHHMKIB MPOAOBXKEHHAM iX
rpaHein abo pe6ep. I3 TeTpaeapa, Kyba i okTae-
Apa 3ip4yacTi MHOrOrpaHHMKM oJeprkatM He BAa-
€TbCA. AKWO po3rnaHyTM AoaeKaeap, TO NPOAOB-
YKEHHA Moro pe6ep MpUBOAMTb A0 3aMiHM KOMXKHOI
rpaHi  3ipyaCTUM MpaBUJbHUM N’ ATUKYTHUKOM

Ycnig 3a EBKNigoM BMBYEHHAM N’ ATM NPaBUbHMUX
MHOrorpaHHuKiB 3aMmaBcsa Apximes (287—212 pp.
40 H. 3.). [lepeKkoHaBLWKUCb Y TOMY, LWO HE MOX-
Ha Mo6yAyBaTW LIOCTWUIA MPaBU/IbHUIA MHOMOrpaH-
HWK, ApXximez no4vaB OyZyBaTM MHOIOrPaHHMKM,
Yy AKMX TpaHAMM € MpaBW/IbHi, ane He OAHO-
MMEHHI MHOTOKYTHMKM, a B KOXHil BepLUMHi,
AK i y NpaBWIbHMX MHOrOrpaHHMKIB, CXOAMTbCA
oflHa M Ta cama KinbKicTb pe6ep. Tak BiH oTpu-
MaB 13 HaniBnpaBM/IbHUX MHOMOrpaHHMKIB.

Jlo Hac piwna po6ota BuyeHoro «Ipo MHoro-
rpaHHWMKM», Yy SAKiM [JeTaslbHO oOnMcaHi M Hase-
JeHi puUCyHKM ycix 13 MHororpaHHuKiB, Ha3Ba-
HMX Ha 4eCTb yyeHoro Tinamu Apximeaa (amB.
puc. 1).

Puc. 2. 3ipyactmn
NPaBM/IbHUI M’ ATUKYTHUK

(pyc. 2) i B pe3ynbTaTi BUHMKAE MHOrOrpaHHMK,
AKMM Ha3MBA€ETbCS MasIMM 3ipyacTMM  JoJeKae-
APOoM (puc. 3, a).

Y pesy/bTaTi NPOAOBKEHHA rpaHEM JAoAeKaeapa
3’ABnATbCA ABI MOXAMBOCTI. [lo-neplue, AKLWO
po3rasgatv NpaBUbHI M’ ATUKYTHUKKU, TO OAEPIKY-
€MO TaK 3BaHWM BE/MKWMI fofeKaeap (puc. 3, 2).
Mo-gpyre, AKWO AK rpaHi po3rsiagaTtv 3ipyacTi
N’ ATUKYTHUKKU, TO OJEPKYEMO BEJIMKUI 3ipyacTui
Jopekaeap (puc. 3, 6).

Ikocaegp Ma€e ogHy 3ipyacTty dopmy. Y pesyib-
TaTi NPOAOBXKEHHS rpaHel iKocaeapa oJepKYyEMO
BE/IMKMM 3ipyacTuii ikocaeap (puc. 3, 8).
TaKMM YMHOM, iCHYIOTb TiZIbKM YOTUPWU TUMM Mnpa-
BMJIbHMX 3ip4acTMX MHOrOrpaHHMKIB.
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Puc. 3. 3ipyacti MHOrorpaHHUKM

barato ¢dopM 3ipyaCcTUX MHOrOrpaHHMKIB Mij-
Ka3sye cama npupoga. CHiXMHKM — ue 3ipyacTi
MHOFOrpaHHUKM. |3 JaBHWHM JOAM Hamaraamcs

B enoxy BigpoaxeHHs BeNMKMM iHTepec Ao dhopm
NpaBUJ/IbHUX MHOIOrPaHHUKIB NPOABUIN CKY/IbMTO-
pM, apXiTeKTopu, XyAOXKHUKMK. JleoHapao Aa Binui,
HanpuKiaz, 3axorJ/itoBaBCA TEOPIiEl0 MHOrorpaH-
HMKIB i YacTo 300paxyBaB iX Ha CBOiX MOJIOTHAX.
BiH npointocTpyBaB 300pa)eHHAMM NpaBUJIbHMUX
i HaniBnpaBU/IbHUX MHOMOrPaHHMKIB KHUIY CBO-
ro apyra udeHusa Jlyku Mavoni (1445—1514) «lpo
60KeCTBEHHY nponopLito». [HWMM 3HaAMEHUTMM
XYZOXHMKOM €noxu BigpogsKeHHs, AKMM TaKoX

onucaTtM BCi MOXJIMBI TMMM CHiXXMHOK, CKlagaam
crieuianbHi atiacu. 3apa3 BiJOMO KiJibka TMCAY
Pi3HMX TUMIB CHi’KMHOK.

3axorn/oBaBcs reoMeTpieto, 6ys A. Atopep. Y 1Moro
BiZOMiM rpaBlopi «MenaHxonis» (AMB. PUCYHOK
Ha c. 92) Ha nepeaHbOMY NaHi 306parKeHo Ao-
Aekaeap. 1525 poky /Jwopep HanmcaB TpakTtar,
y SKOMY nNpeAcTaBMB M’ATb NPaBUbHUX MHO-
rOrpaHHMKiB, MOBEPXHi AKMX CAyXKaTb FapHWMM
MoJensMM nepcnekTMBu. fAK incTpauia uboro
BMCHOBKY Ha 3HameHMTiM KapTuHi CanbBagopa
Jani «TaemMHa BedyepsA» MICTUTbCA NEpPCneKTUBHE
300paXKeHHA NpaBM/IbHOIO AoJeKaepa.
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KaptnHa «TaemHa Beueps» (CanbBagop Jani)



3aBAaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

3ABJAHHA A9 NIATOTOBKM A0 OLIHIOBAHHS

Tecm 1.
Ne 1
2.
IIpoiigiTe
OHJIAMH-
TeCTyBaHHS

@ s

rnk.com.ua/
106783

3HalgiTh AiaroHaJb IPAMOKYTHOTO IIapaJjejelinena, sIKIO HOro BUMi-
pu mopiBHIOIOTH 3 cM, 4 cM, 12 cMm.

A 5 cm B 13 cm O 15 cm

b 12 cm T 14 cm

O6umcaiTh maoHly 6iuHOI MOBEepPXHi IPAMOI IIPU3MM, OCHOBOIO SIKOI € I1a-
pasesorpam 3i cropoHamum 6 cm i 14 cMm, a BucOTa IIPU3MU TOPiBHIOE
12 cm.

A 144 cm? B 240 cm? I 480 cm?
B 168 cm? I' 336 cm?

OcHoBoto mipamigu SABCD, 3o6paskeHOI Ha PUCYHKY, € KBaapar, Oiu-
He pedpo SB mepHeHAMKYJAPHE M0 IJIOMIMHU OCHOBU Iipamiam, TOY-
Ka M — cepenmua Bifgpiska CD. YKaxiTh JiHIWHWE KYT ABOTPAHHOTO
KyTa mipamigu mpu pebpi CD.

A ZSAB B «ZSCB A ZSCD
b ZSDB I' ZSMB

HiaroHayjib OpaBUJIbHOI YOTUPUKYTHOI HNPUBMHU AOPiBHIOE d 1 yTBOPIOE
KyT ¢ 3 IJIOIMHOIO OCHOBU HpuU3MU. 3HAHLITH peOpO OCHOBU NPU3MIU.

a2 a2
2

A dcoso B —sing b | Tcoscp

b d\/§sin<p r d\/§coscp

Ha pucyHKy 300pakeHO NpPaBUJbHY IIIECTUKYTHY
mpusMy. DBinbmra pgiaronanb mpusaMu HOpPiBHIOE 6
i yTBOpIOE KYT O 3 IJIOIIMHOIO OCHOBU. ¥ CTAHOBITH
BigmoBigmicTe Mimk samanumu BeauumHamMu (1-3)
Ta BUpasaMu s ix obumciaeHHa (A-T).

1 Bucora npusmu A 3coso \‘i\
2 CTtopoHa OCHOBU NPU3MU B 6cosa
3 Ilnoma HaKOiILIIIOrO B 6sino

JIiaTOHAJLHOTO Tepepisy I' 18sin2a
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6.

OcHoBa OpAMOI TPUKYTHOI MPUSMHU — NPAMOKYTHUHN TPUKYTHUK i3 Ka-
Teramu 10 cm i 24 cM, a BucoTa Ipu3Mu 5 cM. SHAWJITH IJIOIY MOBHOI
TOBEPXHI ITPU3MU.

A 120 cm? B 300 cm? I 540 cwm?®

B 240 cm? T 470 cm?

3HalAiTh maomHly 0iuHOI MOBepXHi MPaBUIBLHOI YOTUPUKYTHOI ImipaMmigu,
BHUCOTa AKOI mopiBHIOE 6 cM, a cTopoHA OocHOBU — 16 cwm.

B ocHOBi mipamigu JeXUTh TPAMOKYTHUN TPUKYTHUK i3 TiIOTEHY3010 C
i roctpum KyToMm ¢ . IIBi OiuHi rpaHni, AKi IpPOXOoAAThH Uepes KaTeTH,
TMePHeHIUKYIAPHI 0 TIJIOIMHN OCHOBU, a TpeTsd OiuHa rpaHb HaxXuWJeHa
0 OCHOBU TiJ KyToM . 3HANJITH BUCOTY Iipaminu.

TeMu HaBYa/IbHUX MPOEKTIB

MuororpanHUKY B apxiTeKTypi cBiTy ¥ YKpaiHu.
IIpaBunbHI ¥ HamiBOIpaBUJIbHI MHOTOTDAHHUKU.
T'eomerpia B kpucraiax.

3ipuacTi MHOTOTPDAaHHUKH.

I BUKOHAHHA HPOEKTY CTBOPIOETHCA KiJIbKA TI'PYI, KOKHA Mae
3HAWTHU MeBHY iHdopMaIlriio.

PesysbraTy po6oTH HaA MPOEKTOM KOMKHA Tpyna ODOPMJIIOE Y BU-
TJISIAI KOMII IOTePHOI Ipe3eHTallii, 3aXMUCT MPOEKTIB AOIiJIBHO IPOBECTHU
y ¢opmi gebaris.

3 etanamu po6OTH HaZ MPOEKTOM MOXKHA O3HAMOMMTMCS, 3BEPHYBLUMCb
[0 iHTepHeT-NiATPUMKM NigpyvHMKa.
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TIJ1A OBEPTAHHA

Y LLlbOMY PO34TI BA:

P 03HAMOMUTECA 3 OCHOBHUMM TinaMm obepTaHHs: UMNIHAPOM, KOHYCOM,
KyJieto Ta IXHIMW BNaCTUBOCTAMU;

P HaBuUMTECH PO3B'A3yBaTV 3adadi, NOB'A3aHi 3 TinaMm obepTaHHs;

P> 3MOXKEeTe YTOUHUTI PO3TaLLyBaHHS LLEHTPIB BMNMCAHWX | ONMCAHKWX KyIlb
y npr3mMax i nipamigax;

P HaBUMTECH PO3B'A3yBaTW 3afadi, Y AKMX PO3rNAAA0TbCS NEPEPI3M TiN
obepTaHH$ Ta KOMOIHaLLIT MHOFOrpPaHHKKIB 3 Kyneto
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Tabauuys 8
Unninap

UuniHgpoM (KpyroBuM UMNIHAPOM) HA3WMBAETHCA TijO, IO
CKJIATAEThCA 3 OBOX KPYriB, AKi He JIie:KaTh B OMHIil IIO-
IIUHI i cyMilaloThCA MapajieJbHUM IIepeHeceHHAM, i Beix
BigpiskiB, [0 CIIOJy4YarOTh BiANMOBiAHI TOYKH IMX KPYTiB.
Kpyru — ocHoBM musiHmpa.
Binmpisku, 110 cmoy4armTh BiAMOBiAHI TOUYKM Kijl KpyriB, —
TBipHI muIiEgpa.
AA,, BB, — TBipHi nuiinzapa.
I{uaisgp Ha3WBAETHCA NpAMUM, SKIIO0 HOro TBipHiI mepmeH-
JUKYJISIPHI 10 IJIOIUH OCHOB.
VY mKiNIbHUX OiIpyYHUKAX:
UURIHOp = npamuil Kpyzos8uil yuniiHop

BaacTusocri

1. OcHoBu muJiHApa PiBHI I mapaJesbHi.
OA=0,A, =R, un. AOB||un. A,0,B; .
O — IeHTP HUIKHBOI OCHOBH,
O; — IeHTD BePXHBOI OCHOBHU.
2. TBipHi muaigpa mapaJeabHi ¥ piBHI.
AA,||BB, ,AA, =BB,.
3. Bucora muiainapa (BiZcTaHb MiXK ILJIOIITMHAMHU OCHOB)
IOPiBHIOE MOBYKWHI TBipHOI.
H, ., ,=AA=00;.
4. VY pesynbraTi obepTaHHSA NPAMOKYTHHKA HABKOJIO HOTO
CTOPOHU SK OCi YTBOPIOETHCA ITWJIIHAP.
OMM,0; — UpAMOKYTHUK,
OO, — Bichk yTBOPEHOIO IUIiHADPA (OO1 ||MM1).
R,,,=OM=0,M,, H,,,=MM,=00; .
5. S =nR? =2nRH .

OCH. ITHJI ’ Sﬁqu. IUJT

S opn = Seiun + 2S00 = 2nR(H + R)

IIOBH
Ilepepisu nuaiHgpa MIOHIHHAMU

Ocvosuil nepepis yunindpa

ABCD — ocwoBuii mepepis (mepepis, 1o IPOXOAUTH Uepe3
Bics 00, ),
ABCD — nOpAMOKYTHHUK.
AD=d,  =2R, AB=H .
AB i CD — TBipHi muaiggpa
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3axinyenna maba. 8

Hepepia yuniHdpa nioULUHOI0, NAPALenbHol0 1020 OCi

@ mwi1. KLM || OO0, ,

' |

! I

I |
——-f ﬂY

KLMN — upAMOKYTHUK.
KL i MN — TBipHi nuriaapa,

KL=H

U

Hepepi3 yuniHdpa NIOULUHOI0, NAPALEeNLbHOI0 1020 OCHOEAM

OCHOBHU.

R wy =B

nepepisy U

Ilnomuua, TOTMYHA [0 IMUIIHIpA

o Lo AOO;

Ilmomuua, mapajieJibHA ILJIONIMHI OCHOBW IUWJIIHApaA, IIepe-
TUHAE HOro OiUHY IIOBEPXHIO II0 KOJY, IO HOPiBHIOE KOJY

IlmomuuEa, M0 MPOXOAUTH Yepeld TBipHY MUJIiHApA IIEpIeH-
IUKYJISAPHO O OCHOBOTO IIEpepidy, AKUI MiCTHTH I[I0 TBipHY,
Ha3WBAETHCA ILIONIUHOIO, TOTHYHOIO IO IMJIiHIpA.

O — OOTHYHA IJIOIIWHA I0 IMUJIiHIpA.
AB — TBipHa, IJOIMHA O IPOXOAUTH uepe3 AB.

MOACHEHHA 1 OBI'PYHTYBAHHH

!

. Uuningp

O3Ha4yeHHA. UmnniHgpom (Touniime, Kpyro-
BMM UMNIHAPOM) HA3WUBAETHCA TiJO, IO
CKJIAJAEThCA 3 ABOX KPyriB, AKi He Je-
JKaTh B OQHIM TUIOIIUMHI # cyMimjarTbcsa
mapaJjejJbHUM IIePeHeCeHHIM, i Beix Bim-
pi3KiB, 0 cHOJy4aroTh BiAMOBigHI TOY-
KU mux kpyrie (puc. 10.1).

‘ C0BO «IMJIiHAP» HMOXOAUTH Bif
rpPernbKoOro «KIJIiHIPO» — 00epTaro.

Puc. 70.7
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Kpyru HasuBaiOTbCA OCHOBAMU UUJIH-
dpa, a BinpisKwu, IO CIOJIyYalOTh BiAmOBimHI
TOYKH KiJd KpyTiB, meipHumu yusindpa.

OckinbKkM  IapajieibHe  IepeHeceHH:
€ PyXOM, TO OCHOBM IujiHapa piBHi. OcKiib-
KM B pe3yJbTaTi mapaJieibHOTO IepeHeCceHHs
IJIOIIHA NePEeXOAUTH Y MapajelbHy MJIOIIN-
HY (200 B cebe), To OCHOBHM IMIIHIPA JIE€KATH
y mapajgeabHux miaomuHax. OCKiabKu B pe-
3yJbTaTi MapajieIbHOTO HePeHEeCEeHHsS TOUYKU
3MIIYIOThCA IO IIapajeJabHuUX npamMux (ado
mo mpaAMUxX, AKi sb6iraioTbcsa) Ha Ty camy
BificTaHb, TO TBipHI HUJIIHApPa NapaJjeiabHi
i piBHi.

Huniagp HaA3WBAETHCA NPAMUM, AKIIO
foro TBipHI NEePHNEeHAUKYJIAAPHI A0 IIJIOIIMH
ocHOB: AA; 1 mn. ABO (puc. 10.1, 0).

Haii posrigazaTuMeMo TiJAbKU IPAMUN
OUJIIHIP, AKUHA Ha3UBATUMEMO TPOCTO UUJLIH-
Opom. Ilpamuil yuaindp HAOYHO MONCHA PO3-
ens0amu AK mijao, ymeopeHe 8 pes3yivbmami
00epMAHHA NPAMOKYMHUKA HABKOJLO CMOPO-
Hu sk oci (puc. 10.2).

Padiycom yunindpa Ha3UBAETHCA paLiyc
HOro OCHOBU.

Bucomorw uyuniHOpa Ha3UBAETHCA Iep-
MeHINKYJIAP, IPOBeJeHnil i3 Oyab-IK0i TOU-

———t——
-~ ~
- do )
“
— I

m

Puc. 70.2

KU onHiel ocHOBu Ha iHmty. TakoX BHCOTOIO
Ha3WBAIOTH JOBXKUHY IIHOTO NEPIEHIUKYJI-
pa, TOOTO BiACTaHP MiXK ILJIOIMIMHAMHU MHOTO
OCHOB.

3a3HaunuMo, III0 BHCOTA IMJIIHAPA AOPiB-
HIOE HIOTO TBipHIH.

Biccio yuaindpa HasUBaeThCA MPAMA, IO
OPOXOAUTL Uepe3 IeHTPU HOro OCHOB. Bich
napaJjejbHa TBIpHUM.

O00’eKTH MUIIHAPUYHOI (DOPMU YACTO 3Y-
cTpiuaioThcsA B MOOYTi, TeXHIIll Ta apXiTeKTy-
pi (ZuB. pUCYHKM).

Mysein C. Adani,
M. Qirepac,
Icnania
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Ilogepxna yunindpa CKIAZaeTbCA 3 OCHOB
i 6iunol mnoBepxHi. BiuHy noeéepxnio IUIiHADA
YTBOPIOIOTH TBipHi.

SIKIIO TOBEePXHIO MIJIIHAPA PO3pisaTH II0 KO-
JaX OCHOB i AKiii-HeOynb TBipHi#, a moTiM po3-
TOPHYTH Ha IJIOIIWHiI, TO OAEPKUMO POBTOPTKY
muiairgpa (puc. 10.3). Bona ckiaagaeTbca i3 mpd-
MOKYTHHKA — PO3TOPTKM OiuHOI MOBepXHi IUIiH-
Ipa — i gBox piBHHX KpyTiB. SKIMo pamiyc muiria-
Ipa gmopiBHIOe R, a Bucora — H, To ifioro Oiumy
IIOBEPXHIO PO3TOPTAEMO B IPAMOKYTHUK 3i CTOpPO-
"HamMu 2nR i H. Ilmomy miei posroprku 2nRH
NPUIMAaTh 3a NJA0UY OiuHOl nosepxHi yuaindpa™.

OToxe,

=2nRH,

me R — pagiyc nmuningpa, H — #ioro Bucora.
Toxi miomra MOBHOI IMOBEPXHI HMUJIIHAPA HOPiB-
HIOE:

Sﬁiqn. UL

SIIOBH = SGi‘{H. AT + 2SOCH 3
=2nRH +2nR*=2nR(H +R).

2. MNepepi3z ymMniHapa NAOWMHAMM

Ilepepisz mumiiapa NJIOMIMHOIO, IIapaaebHOIO
#ioro oci, € nmpaMokyTHuUKOM (puc. 10.4).

IIBi #ioro cTOpoHM — TBipHiI muiaiHapa, a aBi
iHIi — mapaJjieIbHiI XOpAM OCHOB.

30KpeMa, IPIMOKYTHUKOM € OCHLOBUIU Iiepepis.
Ile mepepis mumiiHApa IJIOIIWHOIO, IO ITPOXOAUTH
yepes ioro Bich (puc. 10.5).

Teopema 10.1. Ilmommua, mapaJjejbHa ILIO-
I[UHI OCHOBYU IWJIiHApPA, IepeTHHA€E Horo OiuHy
TMIOBEPXHIO II0 KOJIY, IO JOPiBHIOE KOJIy OCHOBH.

® Hexait f — mromuua, nmapajejbHa IIOIU-
Hi ocHoBU nuiainapa (puc. 10.6). Ilapasensue mepe-
HECEeHHSA B3JIOBIK HAIPAMKY OCi ITmiiHapa, IO Cy-
milae IOIUHY 3 3 MJIOIIMHOK OCHOBHU ITWJIIH/DA,
TAKOK CcyMiljae mepepis O0iuHOi moBepxHi IoIU-
HOO P 3 Kosiom ocuHoBu. OTiKe, Iepepis € KoJom,
110 IOpiBHIOE KOsy ocHOBH. O

3. BnuMcaHa M onucaHa Npu3sMu

Os3HayeHHA. [pu3aMa HasMBAETbCA BMMCAHOIO
B uuniHap (a uuniHgp — OMNMCaHUM HaBKoO-
N0 MpU3MM), AKIHO OCHOBW IIPU3MHU BIHCAHIi
B KOJIa OCHOB IMJIiHIpAa.

* Bigbmr cTporo 1o opmyry 0yze oorpyHToBaHO B § 17.

2r7R

Puc. 70.3

Puc. 70.6
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Puc.

I3 osHaueHb MpU3MU W IMUIIHAPA MaeMOo,
o O0iuHi pebpa BOMCAaHOI B MUJIIHIP NPUIMU
€ TBipHuMu nuiaingpa (puc. 10.7).

IlnomuHua, 110 TPOXOAUTH UEpPe3 TBipHY
MUWJIiHAPA NOEePHeHAUKYJISIPHO IO OChOBOTO
mepepisy, AKUN MICTHUTH ITI0 TBipHY, Has3uBa-
€ThCA IJIOIMHOIO, domuyHol 00 uuaiHopa
(puc. 10.8).

O3HaveHHA. [pM3Ma HasMBA€ETbCA ONMU-
CaHOI0 HaBKo/0 uuniHapa (a uuniHap —
BMNMCAHUM Y MPU3MY), AKIIO OCHOBU IIPH-
3MH OIMMCAHI HABKOJO OCHOB IIMJIiHApA.

70.8

ITokaskemo, 1110 B omucaHiil mpuami Oiumi
rpaHi € foruuyHUMHU A0 nuaiagpa (puc. 10.9).

® Hexait M — TOYKa [OOTHKY KoOJIa
HMKHBOI OCHOBM IIMJIiHApPa 3i cToponoio AB
OCHOBHU ommcaHoi mpusmu. IIpoBememMo uepes
TouKy M ocroBuii epepis muiingpa. Bice OO,
TepIeHIUKYJIApHA M0 ILIomuHu ocHoBu ABO,
roni 0O, L AB. Kpim Toro, OM 1 AB
(3a BJIACTHBICTIO JOTHMYHOI) i 3a 03HAKOIO
HEePIeHAUKYJIPHOCTL TPAMOI ¥ IIJOIMUHU
AB 1 1n.0,0M. Toxi 3a 03HAKOIO IepIeHAN-
KyJsapHOcTi maomus nia. ABB;A | nn.O,0M,
TOOTO IIOIIMHA OiuHOI rpaHi mpuaMu € mI0-
TUYHOIO H0 muiaimapa. O

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaua 1

Poss’azanuga

P dkmo cTopoHa KBagpaTa OChOBOTO Ilepepi-

3y (puc. 10.5) mopiBHioe x, TO x2=Q.
Bucora mnuiimapa mopiBHIOE X, miamerp

OCHOBHU TaKOJK HopiBHIOE X (TOOTO 2R=1x).
Oroxe,

=2nRH =1-(2R)-H =

Sﬁqu. AT

=m-x-x=mx’=71Q . <

OcboBUil mepepis IUIiHApPa — KBaapaT, ILJIOIIA SKOTO JOPiBHIOE Q.
3HaWgiTE oIy OiuHOI MOBepXHI IMJIiHApAa.

KomenTap

SIKmIo ochoBUI Tepepis muaiHApa — KBa-
IpaT 3i CTOPOHOIO X, TO IJIOIAa Hepepisy mo-
PiBHIOE x2 . Maemo PiBHAHHSA x? =@, 3BigKH

x=Q .

3a3HauuMo, IO B 3aJadyi moTpiOHO BU3HA-
YUTKU WJaolly OiuHOi moBepxHi. ¥ (dopmyay
3HAUEHHS X BXOAUTHUME y KBaapari, ToOMy
MOJKHA, He PO3B’sI3yBalOuM PiBHAHHS, 3aIlu-
caTu BUMOIY 3ajJaui uepes3 X, a B OTPUMAaHY

GopMyIy HifcTaBUTH SHAYEHHA X° .
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Bucora muminapa mgopiBHioe 8 cm, paaiyc ocHoBu — 5 cm. Immirmp
IepeTHYJIU ILJIONIMHOIO, IapaJjejIbHOI0 OCi Tak, IO B Iepepisi micranu
KBazpar. 3HAWAITH BifcTaHb Bif IILOTO mepepisy mo oci.

3adaua 2

PozB’a3anHa 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 (Haupuknaz, Big Touxku O) no 1miei miomumHM.
Mix Biccio i1 mepepisom gopiBHIoe Bigcra- ' II1o6 sHaiTu Bigcrans Bix Touku O mo ciuHOI ILJIO-
Hi Big Toukm O 10 mepepisy. YpaxoBy- , IIMHU, AOCTATHBO IIOMITHUTH, IO IJIOIIMHA OCHO-
oun, 1o Teipaa AD | nia. ABO, maemo: ' BU TepHEeHAWMKYJIAPHA OO IJIOIUMHU Iepepisy.

mi. ABC L . ABO. Toxi nepunengukyadap OH no npamoi AB neperu-
ITposememo OH | AB. HY TEepPHneHANKYJAAPHUX ILJIONIUH € MNepIeHIUuKY-
Toxi OH 1 mua. ABC. JAPOM 0 CiuHOI IJIOIIIUHMU.

TobTo Bimpisok OH — Bimcranb 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
3 ) 3 SHaNIiTE oIy 0iUHOI IIOBEPXHi IMPaBUJIBHOI TPUKYTHOI IPU3MU, BIIU-
aoa4a caHol B IIWJIIHAP, Pagiyc OCHOBH SIKOTO JIOPiBHIOE 8, a BucoTra — 3.
Posp’a3anua Komenrap
b dAxmo mnpasuiasHa upusma ABCA,B,C, fkmo mpusma BHucaHa B UUIHAD, TO

BumcaHa B nmiingp (pue. 10.11), To Buco- ' 1XHI BHCOTH DiBHI i OCHOBAa NPU3MH BIIMCA-

Ta npusmMu AA, nopiBHIOE BHcOTi nmiinzgpa,  H& B OCHOBY IMJIHADA. Cﬂ“lﬂ TAKO ypaxysa-
T06T0 AA, =3. TH, II[0 BICOTA IPABMJIBHOI IPU3MU JOPiBHIOE

6iuHOMYy pPebpYy.

CTopoHa OCHOBHU 3aJaHOI ITPABUJIBHOI IIPU-
3MM [OPiBHIOE CTOPOHI 4 TPaBUIBHOTO TPU-
KYTHHKA, BIICAHOIO B KOJIO pajiyca R=8.

Hna i1 3HaxXOm)KeHHS MOYKHA CKOpUCTa-

TCA (HOPMYI0I0 asz/g abo (opmy.si00

R= a , TOmi
2sin A

i

3
a=2Rsin A =2Rsin60° = 2R~T=R\/§ .

MosxHa TakoK ypaxyBaTu, 1110 meHTp O —
Puc. 10.77 TOUKA MepeTUHY BHCOT, MemiaH i GiceKTpuc
npaBUJIbHOTO TpuKyTHUKa ABC.
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CTopoHa OCHOBU INIPU3MU JOPiBHIOE CTO- Iz mpamoxkyrHOoro TpuryTHUKa AOH
POHiI TPaBUIBHOTO TPUKYTHUKA, Bmucauoro i (puc. 10.12) maemo: AH = AOcos30°, ToGTO
B K0JI0 pagiyca R=8.

Toxi i:Rﬂ, Toni a=Ry3 .

2 2 g
AB=R\3 =83 .
OToxe,
Sﬁiqn.np =Pj gpcAA; =3AB-AA, =
=3-8J3:3=72/3 (k8. ox.). < \
N
Puc. 70.72
3anuUMaHHg 1. TIloscuiTh, mo Take HuaiHAp (mpamuii kpyrosmii murirgp). Illo Taxe

TBipHA muainapa? ocHoBu Huainapa? OiuHa mMOoBepXHA HUIiHApa? BU-
coTa 1 Bick muainzapa?

2. SIxowo (irypoio € Imepepis IuIiHApa IJIOMIMHOI, IapajeJbHOI0 i10ro
oci?

3. $xomo (iryporo € ochoBuil mepepis muairgpa?

4. sxoio diryporo € mepepis IMIiHApa IJIONMHOIO, HapajejbHOI IOTo
ocHoBaMm? BigmoBigb oOGr'pyHTYyIiTE.

5. TIloscHiTh, 0 TaKe PO3ropTKa MMUIiHApA.

6. Bamumite GopMyIM AIA BU3HAUEHHA ILJIOIL OiYHOI Ta IIOBHOI TOBEPXOHD
ouIiHgpa.

7. TlosicHiTH, AKa IMPHU3Ma HABMBAETHCA BIMCAHOIO B IMJIiHAD.

8. SIka miomuHA HAa3WBAETHCA JOTHYHOIO [0 IUIiHgpa?

9. IlosacuiTsh, AKa IpU3Ma HA3UBAETHCA OIMCAHOK HABKOJO I[MIiHApA.

0

10.* osenits, mo B ommcaniii mpusmi 6iuHi rpaHi € ZOTHYHHMHE 40 ITU-
JiHgpa.
Bnpa6u 10.1.° Yu mae murinzap:

1) meuTp cumerpii;
2) Bich cumerpii;
3) maomuHy cumMeTpii?
VEKaxiTs ix.
10.2.° Pagiyc ocHOBM HMJIiHApa JOPiBHIOE 2 M, BHCOTAa — 3 M. BHaHAITH:
1) miaroHaJysib OCHOBOTO THepPepPisy IMIiHApPA;
2) momry 0iuHOI mOBepXHi IMJIiHAPA;
3) mJoITy HMOBHOI IMOBEPXHI ITMJiHApA.
10.3.° IInoma 6iuHoi moBepxHi muiiHgpa HopiBHIOE T2m, a BHcoTa — 8.
3HalgiTh giaMeTp 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.*

OchoBuli mepepis MUIiHApPa — KBajparT, IJIOINA SKOTO HOPiBHIOE S.
3HaAWIITh ILJIOIY OCHOBU IIMJIIHApA.

Bucora nmuningpa gopisuioe 6 cm, pamiyc ocHOBU — 5 cM. SHaAWAITH
IJIOIIY IIepepisy, IPOoBemeHOoTo IIapaJjejbHO OCi IMIiHApa Ha BigcTaHi
4 cm Bifm Hei.

Pagiyc ocHoBu muiingpa gopiBaioe 1, Bucora — 20, mioira mepepisy,
mapaJjenbHoro oci, mopiBHIOE 20 KB. on. S3HAWAITL BiicTaHb BiJ IILOTO
mepepisy mo oci muriHApa.

Hiaronaysib 0CHOBOTO IIepepidy IUIiHApa AOpiBHIOE 48 cM, a KyT MixK
Iiero giaroHaJsI0 ¥ Biccio muiainapa — 60°. 3HAWAITH:

1) BucoTy mumirinapa;

2) paziyc ocHOBHM IWJIiHIPA;

3) IOy OCHOBW ITWJIiHZIpDA.

¥V nmuainapi mapajsiesbHO HMOTO OCi TPOBENEeHO ILJIOIUHY, IO BiATUHAE
Big xosa ocHoBu ayry 120°. JloB:kmHa Bigpiska oci Mixk IeHTpamMu
ocHOB craHoBUTH 10 cM, BifcTaHb Big oci g0 ciuHOI IJIOIMIMHU AOPiB-
HIOE 2 cM. 3HAUAITH MJIOIINY Hepepisy.

Yepea TBipHY IWIiHApPa IIPOBENEHO OB B3a€EMHO IIEPIEHAMKYJIAPHI
mIomuHM. Illoia KOMXHOTO 3 OTPUMAHUX IIepepisiB gopiBHIOE @.
3HaANAITh IIJIONIIY OChOBOTO IIepepisy.

SHaAUIITE IOy OiUuHOI MOBEPXHI MUJIIHApPA, SKIO IIJIOIIA HOT0 0ChO-
BOTO IIepepidy gopiBHIOE S.

Posroprkoo 0iuHOI ImMOBEpXHi MUIiHApPa € MPAMOKYTHUK 31 CTOpPOHA-
mu 8 i 3. 3HalAITL TBipHY ¥ pajiyc OCHOBU IMJiIHApA, SIKIIO Bimomo,
10 mer pagmiyc Oinbirmi 3a 1.

ILromia moBHOI MOBepXHI muaingpa gqopiBHioe 28871 cm?. 3HAALITH BU-
COTY ¥ pajmiyc OCHOBU IMJIIHApA, SKIIO Bimomo, 1Mo BucoTa Ha 12 cm
OinbIra 3a pajgiyc.

Kyr mik TBipHOIO mMuiiHapa ¥ miaroHaJIJIl0 OCbOBOTO IIepepidy AOpiB-
HIoe @©. 3HaHAiTH miomy 6iuyHOl moBepxXHI ImiiHApa, AKIO IMJIOINA
MOro OCHOBU HOPiBHIOE Q).

Hiaronaysb po3ropTKu 0iuHOI MOBEPXHI HMuIiHApa AopiBHIOE d i yTBO-
pIoE KYyT ¢ 3 OCHOBOIO PO3TOPTKHU. SHAUTIThH:

1) nutory moBHOI ITOBEePXHi IMUJIiHIPA;

2%) RyT @, IpU AKOMY ILJIOIla IIOBHOI MOBEePXHi nuiinapa HaibinbIIa.

OguH TWUIiHAD OTpUMaJu OOEPTAHHAM Yy IIPOCTOPiI IPAMOKYTHU-

Ka ABCD nHaBKoJO npamoi AB, a iHmuii — obepTaHHAM TOTO CaAMOT'O

OTPAMOKYTHUKAa HaBKoJ0 mpsamoi BC.

1) HoBexits, 10 IJIOMHII OiYHMX ITOBEPXOHDb IUX IUJIIHAPIB PiBHI;

2) 3HAUAITH BiTHOIIEHHSA IIJIOI] MOBHUX ITOBEPXOHBb ITUJIIHAPIB, AKIIO
AB=a, BC=b.

Bucora nmuainapa mopiBHioe 2 M, pagiyc ocHOBM — 7 M. ¥ Ilel Iu-
JIHAP IOXWJIO A0 OCi BIMCAHO KBaJApaT TaK, IO BCi BEePIIMHU MHOTO
posTallioBaHi Ha Ko0JIaX OCHOB. S3HAWIITHL 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.

IInommua O IIepeTUHAE OCHOBUM IMUWJIIHApPA II0 XOpHAaxX, IOBXKUHU
AKUX OOpiBHIOITL 16 cM i 12 cMm. 3HAHAITE TaHTeHC KyTa MiK ILIO-
MIMHOI0 Ol 1 TJIOMIMHOI0O OCHOBU IWJIIHApPA, AKIINO paliyc MUJIiHIpa
mopiBHIOE 10 cMm, a Bucora — 30 cm.

ILmoima ocHOBM IMJIIHAPA BiTHOCUTBHCSA OO ILJIOIIL OCHOBOTO Iepepisy
aK 1:4. 3HalgiTh KYyT MiK JiaroHaJAMHN OCBOBOTO IIepepisy.

Yepes TBipHY MMJIiHAPA IIPOBEAEHO ABi CiUHI MJIOIMUHU, KYT MiK AKU-
My popiBHioe ¢. OfHA 3 IJIOIIMH IPOXOAUWTH Uepe3 Bich IMIiHADA.
3HaWAiTh BiJHOIIIEHHS IIJIOIN MepepisiB muiaiHapa MUMU IJIONTMHAMMA.
Bucora nmuainapa gopiBHIOE 6 1M, paxiyc ocaoBu — 5 am. Kinmi Biz-
piska AB, moB:xuHa AKoro mopiBHioe 10 am, JekaTh Ha KoJiax 000X
OCHOB. 3HAWIITH BificTaHb Bif IILOTO Bifgpiska M0 oci muaiHapa.

Y piBHOCTOPOHHBOMY MWJIIHAPI (IiamMeTp AOPiBHIOE BUCOTI ITMIiHApPA)
TOUKa KOJIa BEPXHBOI OCHOBU CIIOJIyUeHA 3 TOYKOIO KOJla HUIKHBOI
ocHOBU. KyT MisK pamiycamMm, mpoBeieHUMHU B IIi TOYKHU, AOpiBHIOE 60°.
3HaNIiTh KyT MisK IIPOBENEHOI0 IPSIMOIO H Biccio IMuIiHIpA.

OchoBUM IIepepisdoM IMJIiHApa € KBaApaT, giaroHajlb SKOTO JOPiB-

HIOE 10\/5 . 3HanaiTh ol 6iuHol i IMOBHOI ITOBEPXOHDb IIPABUIBHOIL
OpU3MU, BOMCAHOI B Ied IWJIIHAP, AKIO IpU3Ma:

1) TpukyTHa;

2) YOTUPUKYTHA;

3) IIeCTUKyTHA.

IIpamoryTHUI TapaJjenenines OMUCAHO HA-
BKoJio nuainapa (puc. 10.13), paxgiyc ocHo-
BU II BUCOTA AKOTO JOPiBHIOIOTEL 8. SHAUAITH
IJIOIIY IIOBHOI IIOBEpPXHi mapaJesemnimesna.

B ocHOBiI nmpaMOl TpmM3MU JIEXKUTH KBaapaT
3i croponoio 6. Biuni pe6pa mopiBHioioTh 10.
3HaWAiTh MJIONTY IIOBHOI HOBEPXHI IMJIiH-
Ipa, OIMMMCAHOT0 HABKOJO ITi€el Ipu3Mu.

Puc. 70.73

B ocHOBiI mpAMOi mpuU3M® JIEXKUTh MPAMOKYTHUN TPUKYTHUK i3 Ka-
Teramu 6 i 8. Biumi pebpa mopiBuiororTs 10. 3umaiimiTe maomry OiuHOI
TOBEePXHI IWJIiHAPA, ONMCAHOTO HABKOJIO ITiel mMpuaMu.

Y muaiHAp BOMCAHO TPAaBWJIBHY IMECTUKYTHY OPU3MY. SHAUIITH KYT

Mixk miaroHasmio ii Giudol rpami @ Biccro IMIiHApa, AKINO pagiyc
OCHOBH [OPiBHIOE BHCOTI ITMJIiHApA.

BuABiTL CBOO KOMMETEHTHICTb

Ckinbrku GaHok Gapbu, micTkicTio 2,8 KI, mOoTpiOHO mpuabaTy AJIA
dapbyBanHsa y aBa mrapu 10 3aKpUTHUX MeTaJeBUX MUJIiIHIPUYHUX 0O-
40K i3 miamerpom gHa 60 cM i BucoToio 85 cMm, AKINO Aas (papOyBaHHA
1 m? meraseBol moBepxHi BuTpavaershea 120 r papbu?



KOHYC 1 AEAKI MOrO MEPEPI3U. 3PI3AHMU KOHYC

Tabauys 9

KoHyc

KoHycoM (KpyroBMm KOHYCOM) HA3WBA€THCA TijJIO, IO
CKJIATAETHCS i3 Kpyra, TOYKH, 1[0 He JEeKHUTh y IJIOUIMHL
LBOTO Kpyra, i Bcix BiApi3KiB, AKi CIIOIyYaIOTH L0 TOUKY
3 TOYKaAMH KpyTa.

Kpyr — ocnoBa konyca.

Touka S — BepIIMHA KOHYycCa.

Bigpisku, 110 cmosydyaroTh BepIIMHY KOHyca 3 TOUYKaAMU
KoJia OCHOBU, — TBipHi KOHyca.

SA, SB — TBipHi KoHyca.

Konyc masuBaetheca npamum, axito SO Lmia. AOB (O —
IIeHTDP KpPyra OCHOBH).

Y mKinTpHUX OiIpyYHUKAX:
KOHYC = NPpAMUIL KPY208Ull KOHYC

BaacTusocri

1. TsipHi KoHyca piBHI.
SA=SB= ...

2. H,=SO — Bucora Konyca, SO Lnn. AOB .

3. ¥V pesysabTaTi o6epTaHHS MPAMOKYTHOIO TPUKYTHHUKA
HaBKOJIO MOr0 KaTeTa SIK OCi YTBOPIOETHCA KOHYC.
NAOS — npamoryrtHuii, £ AO0S=90°.

IIpama SO — Bick KoHYyca,
R, .=AO, H =8S0.
AS — rBipua, AS=1.

2
=nR ’ SGi‘{H. KOH — nRl ’

+8,,, = Rl+nR* =R(l+ R)

4. S

OCH. KOH

S

OBH S 6iuH. KOH
Ilepepisu KoHyca MIOIIMHAMMU

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 naowuHOI, WO NPOXOOUMb Hepe3 1020 6ePUUHY

5

ASMK — piBHOOEIpeHUIA,
SM=SK (SM i SK — tBipHi)

K

Ilepepis xKonyca naow,uro0, NAPALENLbHOIO U020 OCHOEL

Ilnomuua, mapajenbHa IIJIOIIMHI OCHOBU KOHYCa, HepPeTH-
B Ha€ KOHYC IO KPYIry, a OiuHy IIOBEPXHIO — II0 KOJIYy i3 IleH-
TPOM Ha OCi KoHyca.

R

mepepisy __ S01

R SO

IInomuua, TOTUYHA 0 KOHYycCa

S
MnowmnHo, [OTMYHOK A0 KOHyCa, HA3MBAETHCA ILJIONIMHA,
1[0 MPOXOAUTH Uepe3 TBipHY KOHyca # NepHneHTUKYJIApHAa
10 TJIONIUHYM OCHOBOTO Mepepisy, AKMH MICTUTH 1[I0 TBipHY.
0 — IUJIONWHA, JOTHUYHA [0 KOHYyca.
SA — TBipHa, IJIOIIMHA O IIPOXOJUTH uepes3 TBipHY SA,
o Lo SAO
A
3pi3aHuii KOHYC
) Ymeopennsa 3pisanozo Konyca

dAxmio B 3amanomy KoHyci (3 BepmmnHOI S i KpyroM OCHO-

BU i3 1meHTpoM (O) TpPOBeAEHO ILJIOIIUHY, ITapajejbHy HOTO
P OCHOBi, IO TIepeTMHAE KOHYC, TO IA IJIOIMHA BiATWHAE
BiT HBOTO MEHIIWHN KOHycC (i3 BepmmuHOIO S i Kpyrom OCHO-
BH i3 meHTpoM O; ). HacTuHa IBOrO KOHycCA, 110 3aJIUIINAIA-
csd, Ha3MBAETHCSA 3pidaHMM KOHYycoM (Ha PUCYHKY BHUIiJIeHA
JKUPHOIO JIiHi€0).



§ 11. KoHyc i oeski noro nepepisu. 3pisaHni KOHyC

3akinyenHa maba. 9

Bucoroio 3pizaHOro KoOHyca HAasMBAETHCA TMEPHEHAUKYJIAD, IIPOBEIEHUI
i3 Oyab-sIKOI TOUKU OMHi€l OCHOBM Ha iHIIy OCHOBY.
3oxpema, OO, =H, .»de O 1 O — IeHTPU OCHOB 3pi3aHOro KOHYyca.

3pis. Ko

Bnacmusocmi

1. OcnoBuii mepepis 3pisaHoro Komyca — piB-
HOOIUHA Tpamernis.
MKNT — ocbhoBUil mepepis,
% @ MT| KN, MK=TN (rBipHi),
MT=2r, KN=2R,
00, LKN, 00,=H.

2. Y pesynbTari o00epTaHHA HTPAMOKYTHOIL
rpanenii OBAQO; HaBKoOJIO oci, II[0 IPOXO-

B .
IUTL 4Yepesd OiUHY CTOPOHY, IIePIIEHAUKY-
JAPHY OO OCHOB, YTBOPIOEThCA 3pis3aHuii
KOHYC.
3. Stium. apis. xor = n(R+r)l, ne R i r — paniycu HmEHBOI H BepXHBOI
ocHOB, [=AB — TBipHa.
2 2
SHOBH = Sﬁqu +S]_OCH + SzOCH S TC(R+ r)l+ TER +T1r

MOACHEHHA 1 OBI'PYHTYBAHHH

1. KoHyc (akmio ma puc. 11.1, 6 SO L. AOB, To 30-

’ O3HayeHHA. KOHycoMm (Toumimie, Kpyro- GpaeHuil KOHyC — NPAMMUH).

BMM KOHYCOM) Ha3MBA€ETHCA TiJIO, IO
CKJIaTa€ThCA i3 Kpyra — OCHOBHM KOHYcCAa,
TOYKH, KA HE JEKUTh y IJIOIMHI I[OTO
Kpyra, — BepIINHU KOHYyca, i BCix Bim-
piskiB, 10 CIIOJIYYalOTh BEPUIMHY KOHYCA
3 TouKamMu ocHOBM (pmc. 11.1).

5

Kounyc moxogurs Bif rpenbKoro
CJI0BA «KOHOC» — COCHOBA IIHIIIKA.

Bigpiskwu, 1m1o crmosiyuaioTh BEPIINHY KO-
Hyca 3 TOUKaMU KOJia OCHOBUW, HA3WBAIOTHCH B
meipHumu Konyca (Hanpukjiaxg, Ha puc. 11.1 Puc. 11.7
Bimpisku SA i SB — TBipHi kKomyca). Konyc
HaBWBAETbCA NPAMUM, HAKIIO MPAMa, IO Hanii posrasmaTuMeMoO TiIbKU MTPIMUHR
CIIOJIYUa€ BEPIIUHY KOHyCA i3 IeHTPOM OCHO- KOHYC, SAKHWH HA3WBATUMEMO IIPOCTO KOHY-
BU, NEPIEHIUKYJADPHA OO0 IJIOIIMHU OCHOBU COM.
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HaouHo npamuil Kpyzo8uil KOHYC MOMHA PO32ni0amu K
mino, ymeoperne 8 pe3ysbmami O00ePMAHHSA NPAMOKYMHOZ0
MPUKYMHUKQ HABKOL0 1020 kamema sk oci (puc. 11.2).

Padiycom xKoHyca HA3UBAETHCS PaAiyc HOro OCHOBH.

Bucomoio KOHYyca Ha3UBAETHCA NEPIEHAUKYJIAD, IIPO-
BeIeHUN i3 MOr0 BePIIMHU HAa IJIOIMWUHY OCHOBU. ¥ MIPAMO-
ro KOHyca OCHOBa BHCOTH 30iraeTbcA i3 IIEHTPOM OCHOBH.

Biccro mpsaMoro KpyroBoro KOHyca Ha3UBAETHCA IPAMA, IO
MiCTHUTBH HOr0 BHUCOTY.

Y mpsamMoro KpyroBoro KoHyca Bei TBipHi piBHI (4K moxwmi,
III0 MalOTh PiBHI HMPOEKIIiI — pajiycu OCHOBU KOHYCA).

IIpegmeru KOHiIUHOI (pOpMH YaCTO 3yCTPiUAIOTHCSI B IIOOY-
Ti, TeXHili (PUCYHOK — WAaTPOH AJA APUJSA) Ta apxXiTeKTypi
(IUB. PUCYHOK).

Puc. 77.2

Ilosepxna Konyca CKIaJaeTbCA 3 OCHO-
BU It 6iuHOI noBepxHi. BiuHy noepxnio KoHyca
YTBOPIOIOTH TBipHi.

fAxmro 6iuHy TOBEepXHIO KOHYyCa po3pisatu
3a AKOI-HeOyIb TBipHOIO I POBTOPHYTH Ha ILJIO-
IUHi, TO OAepP:KMMO Ii pPo3ropTKy. Posroprka
O0iuHOI IMOBEepPXHi KoHyca pazmiyca R i3 TBipHOIO [
€ CeKTopoM paniyca [, mOBKUHA AYyTHW SKOTO
IOPiBHIOE MOBYKMHI KoOJIa OCHOBH, TOOTO 2TR
(puc. 11.3).

IImomy 1iel pos3ropTKU IPUNMAIOTh 3a MJO-
wy 0OiuHOT nosepxHi KoHyca'™.

*  DBigpIn cTPOro Ile MOHATTA OyZe PO3TJIAHYTO
B§17.

Bopota Kario,
M. bopgo,
®paHuia

MatpoH
ana apuna
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Bona B crinbkm pasiB MeHIIa Big ILIOIIi

Kpyra pagiyca [, y CKiJIbKu pasiB moBKUHA
IyTu ceKTopa 2mR MeHINa Bif HOBKWHU KoJa

S .
paxmiyca I, TooTto 2ml.
Tomy
Sﬁqu.KOH _ 2TCR
ik onl
3BigKU
A Sﬁiqn.xon =nRIL.
11106 3HAlITH IJIOIITY ITOBHOI IOBEPXHI KOHYyCA,
Tpeba MO MJIOIi ¥oro OiuHOI MMOBEepXHi momaTu
IJIOIIY OCHOBH:
2
Puc. 771.3 S omn = Soian. xon + Soey = BRI+ TR =R(I+R).

2. Mepepi3z KoHyca nNiOWMHaAMM

Ilepepis KoHyCa MIOMIMHOIO, IIIO0 TPOXOAUTH
yepes3 MOT0 BEPIIUHY, € PiBHOOEAPEHUM TPUKYT-
HUKOM, OiYHi CTOPOHU SIKOTO € TBipHUMU KOHYycCa
(puc. 11.4). 3okpema, piBHOOEAPEHUM TPUKYT-
HUKOM € 0cbo8uil nepepi3 konyca. el mepepis
IPOXOAUTH uepeld Bich KoHyca (puc. 11.5).

Teopema 11.1. IlmomuHa, mnapaJjiexbHa
IJIOIIMHI OCHOBU KOHYCA, IIEPETHHAE KOHYC
0 Kpyry, a OiuHy IIOBEPXHI0 — II0 KOJY
i3 meHTpOM Ha oOci KoHyca.

® Hexaii  — miomuHa, 10 mapajeabHa
IJIOIIMHI OCHOBM KOHyCa ¥ IlepeTHHae KOHYC
(puc. 11.6). IlepeTBOpeHHA TOMOTETIi BiTHOCHO
BepmuHU S KOHycCa, sSiKe CyMilae IJomuny 3
3 ILJIOIIMHOI0 OCHOBU, CYMIiITIa€ IIepepis KoHyca
ILIOIIWHOK [ 3 ocHOBOW0 KoHyca. OTike, mepe-
pis KOHyca MJIOIMHOIO € KPYT, a mepepis 6iumol
MOBEPXHI — KO0JIO i3 IeHTpoM Ha oci Koryca. O

ILrommua, mapaJiejibHA OCHOBI KOHYyca, IO
mepeTHHAE KOHYC, BiITMHAE Bil HHOTO MEHINU
KoHyc (puc. 11.6). Hactuna, 110 3ajuInuIacHd,
Ha3usaemovcs 3pisanum kounycom (puc. 11.7).

3pizaHuii KoHyC oOMesKeHO ABOMa Kpyra-
MH — ¥Oro ocHOBaMM (IJIOIIWHU AKUX Tapa-
JgesbHi) i GiuHOIO mOBepxHew. Bucomow 3pi-
3A4H020 KOHYCGA HABUBAETHCA NEPIEHIUKYJIAD,
IpoBeAeHUN i3 OyIb-AKOI TOUKM OJHiel OCHOBU
Ha iHmy, HampukJan, Biapizoxk 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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JoBsK1Ha IIHOTO IePIeHANKYJIApa LOPiB-
HIOE BificTaHI Mi’X ocHOBaMU 3piBaHOro KOHY-
ca — II TaKOK HAa3WBAIOTh BUCOMOI0 3Pi3AHO-

20 KOHYCA.
Bigpisoxk AB, 1110 cmosyuyae HanOMMMKUL
TOYKU KiJ OCHOB, — meipHa (BOHa € uac-

TUHOIO TBipHOI SB TOBHOTO KOHyCa, i3 AKO-
ro OyB ojep:KaHUii 3pisaHU KOHyC (AUB.
puc. 11.6). oe:xkmHa 1bOTO Bigpiska AB
TaKOXX HA3UBAETBbCA MGEIPHOK 3Pi3aAH020 KO-
Hyca.

D

e

B
Puc. 77.8

VYpaxoByrouwn, 1o Ha puc. 11.6 mirommmuaa
SOB nepeTuHa€e napaJjiejibHi MJIOIIUHU OCHOB
3pisaHOTO KOHYyCa II0 MapaJIeIbHUX MPAMUX,
ogep:xkyemo, mo O;A| OB, TOoMy O0OCBOBUM
mepepisoM 3pisaHOro KoHyca € piBHOOiuHA
tpanernis (ABCD ua puc. 11.8), i spisaumit
KOHYC MOJKHa TaKOX PO3TIANATU AK TiJo,
yTBOpeHe 00epTaHHAM IPAMOKYTHOI Tpamelrii
AO,0OB =naBrono 6iunoi croporu 0,0, nep-
NeHIUKYJIAPHOI 1O OCHOBU Tparerrii.

3. BnucaHa M onucaHa nipamigu

O3HayeHHA. Nipamiga Ha3MBaeTbCcA BNMCa-
HOI0 B KOHYC (@ KOHYC — OnMCaHMM HaBKOJ10
nipamMigm), SIKI0 OoCHOBA MipaMigu BImMca-
Ha B KOJI0O OCHOBH KOHYCa, 4 BE€PIINMHOIO
mipamiagu € BepmmnHa KoHyca (puc. 11.9).

Puc. 77.9

I3 1mBOro oO3HAYEHHS OJEPKy€EMO, IO

0iuHi pedpa BIHMcaHOlI B KOHYyC Iipamign

€ TBipHUMH KOHyca, BHCOTH Iipamigu

I KoHyca 30irarThcs, a pagiyc KoHyca

JOPiBHIOE paniycy KoJia, OMHCAaHOrO Ha-

BKOJIO OCHOBM ITipamiau.

Ilomuunow naowuHoto 00 KOHYca Ha-
3WBAETHCA ILJIOIIMHA, IO IIPOXOAUTH Uepe3
TBIipHY KOHycCa i IepIeHAWKYJSIpPHA OO ILJIO-
IIMHU OChOBOTO IIepepisy, AKUHA MiCTUTH ITIO
TBipHY (AKIIO IIJIOIMIMHA (O HTPOXOAUTH Uepes
TBipHy SA kKomyca i o L mi.SAO, To o0 —
IOTHWYHA ILJIOITMHA OO0 KOHyca; puc. 11.10).

S

A
Puc. 77.70

OsHaveHHA. MNipaMiga Ha3uBaeTbCcA onuca-
HOI0 HAaBKOJIO KOHyca (a KOHyc — BMMca-
HMM Yy nipamify), AKII0 OCHOBA Iipamimgu
ONKMCAaHA HABKOJO KO0JIA OCHOBHM KOHYCA,
a BEepPIINHOIO MipaMigu € BepIINHA KOHY-
ca (puc. 11.11).

Puc. 771.77

I3 HBbOrOo 0O3HAUEHHS OEPSKYEMO, IO BH-
CcOTHM mipamingum # KoHyca 30iraroTscH,
a paaiyc KoHyca JOpiBHIOE paaiycy KoJia,
BINCAHOTO B OCHOBY ITipamimm.
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Ilokasxemo, 10 8 onucaHili HABKO-
20 KOHYca nipamidi nJaouwuHu OiiHUX 2pa-
Hell € 00MUYHUMU NJAOWUHAMU 00 KOHYca
(pume. 11.11).

® Hexait M — Touka [IOTUKY KoJa
0 OCHOBM KOHYyca 3i CTOpOHOI0O AB OCHOBU
onmucaHol mipaminu. IIpoBememMo uepe3 TouU-
Ky M ochoBUil mepepi3 KoHyca.

Bice SO mnepumenaukyadpHa [T0 ILIO-
muuau ocuoBu ABC, Tomi SO L AB. Kpim
Toro, OM 1 AB (3a BJIACTHBiCTIO HOTHYHOI)
i 3a 03HAKOIO MNEePHEeHAUKYJIAPHOCTI IPAMOL
n maommuu AB 1 ma.SOM. Toxi 3a osua-
KOI0 TePHeHAUKYJISIPHOCTI IIJIOIMH MAaeMo:
mwi. ASB L 1. SOM, To6ro 1mjaommHa 0Oiu-
HOI rpaHi mipaMmiiu € JOTUYHOIO IIJOIINHOIO
mo Komyca. O

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Konyc meperHyJn MJIOIMWHOIO, MapajieIbHOIO OCHOBi, Ha BimcraHi d Bifm
BepIINHI. SHAULITH ILJIOMIY IIepepisy, AKIIO paniyc OCHOBM KOHYyca IO-

piBuioe R, a Bucota — H.

Po3sB’a3zanna

P PosriassHEMO roMOTETIIO i3 IEeHTpOM y TOod-
mi S i3 xkoepimienTrom romoreTii

_ SO, i
SO H'
3a 1miel romoTeTii OCHOBA KOHYyCa IePETBO-
pUThCcA Ha NIYKAHUKN IIepepis, TomMy pajiyc
mepepisy AOPiBHIOE:
Rd
T =R -k=—-.

mepepisy H
Toxi mioma mepepidy mOpPiBHIOE:

S _ 2 _ nR 2d2
nepepisy — nr, mepepizy — Hz

. <

Komenrap

ITepepis xomyca (puc. 11.12) moxxkHa omep-
JKaTU 3 OCHOBY KOHYCa IePeTBOPEHHAM I'OMO-
TeTil BiTHOCHO BepIIWMHU KOHyca 3 Koediri-
€HTOM TOMOTeTii

_ SO, d
- so H'

Cmpasnai, 3a 1miei romorerii Touka O mepe-
TBOPHUThCA Ha TOUKy O, a IJIOIIUHA OCHOBU
KOHyca — Ha IIapajieJbHy il IJOIIUHY, IO
NIPOXOJUTE Uepe3 TouKy O, , ToOTO Ha 3aJaHy
IJIOIIMHY Tepepisy .

Puc. 77.72
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3adaya 2

3HaWAiTh MJIONTY MOBEPXHi Tija, OTpMMAaHOTO O0epTaHHAM pPiBHOOeApe-
HOTO TPUKYTHHKA 3 OiuHMMEU cTOpoHaAMU 8 cM i KyToM Mik HumMu 120°

HaBKOJIO TIPAMOi, I1[0 MiCTUTBH OGiUHY CTOPOHY TPUKYTHHUKA.

Posps’azannga

P Hexaii pisHOGegpenuii TpukyTHuUK ABC
(AC=BC=8 cm, £ACB=120°) obGepraeTbcsad Ha-
BKOJIO oci, mo mictuth cropony BC (puc. 11.13).
IIposegemo OA L BC.

¥V pesyabrari 00epTaHHA NMPAMOKYTHOTO TPUKYT-
Huka AOB HaBKogo oci BO yTBOPIOETHCA KOHYC,
TOMY BifipidoK AB y pesyJsbTaTi 06epTaHHSA HaBKOJIO
oci BO yTBopioe 0iuHy MOBEPXHIO KOHYyCA 3 TBipHOIO
AB i pagiycom ocuoBu AO.

Amnajoriuno B pesyJibTaTi o0epTaHHS IIPIMOKYT-
HOTO TpuKyTHUKA AOC HaBK0J0 0Cci BO yTBOPIOETH-
cdA KOHYC, ToMY Bizmpisok AC y pesysbTari o0epTaHHs
HaBKO0JIO oci BO yTBOpioe OiUHY HOBEPXHIO KOHYyCa
3 TBipHOIO AC i pamiycom ocuHoBu AO.

Toxi miomra mMOBEepXHiI OTPUMAHOTO TiJsia IOPiB-
HIOE CyMi ILTOII OiYHMX HOBEPXOHb ITMX KOHYCIB.

I3 mpamoxyTHoro Tpukytauka AOC (LACO=60°)
MaeMo:

OA = AC-sin60°=4/3 (cm).
I3 mpamoxkyTHOro TpUKyTHUKAa AOB (LABC = 30°)

OIEPIKYEMO:

AB=-49 __3/3 (cw).
sin30°

Toxi moBepxHsa Tija o0epTaHHA TOPiBHIOE
S=n-AO-AB+n-AO-AC=
=7-4y/3-8\3 +1-4/3 -8=

~96m+32V31=32(3+/3 )1 (cm?). <

3adaya 3

Po3sp’azanna

Komenrap

Ilin uvac pos3B’A3yBaHHs 3ajmad,
moB’A3aHuX i3 obepraHHaAM G¢iryp Ha-
BKOJIO OCi, cCJIi ypaxoByBaTu, II[O
B pe3yJbTaTi 00epTaHHA MPAMOKYTHO-
ro TPUKYTHUKA HABKOJIO KaTeTa K OcCi
YTBOPIOETHCA KOHYC, a B pPe3yJbTaTi
obepTaHHs HPAMOKYTHOI Tparmellii Ha-
BKOJIO 0iuHOI CTOPOHU, MHEepPIEeHIUKY-
JAPHOI OO OCHOBU Tpamelii, — 3pisa-
HUHN KOHyc. ToMy AOIIJIBHO 3 KOXKHOIL
BEPIIIUHU 3aJaHOTO MHOTOKYTHHUKA, III0
He JIe’KUTDb Ha oci o0epTaHHsd, IIPOBECTHU
MepIeHAUKYJApP Ha Bichk i posTIIAHY-
TH II0OBEPXHIO, SKY OINCYE KOMKHUI
i3 BimpiskiB, IO He JIEXKUTh Ha OCi
obepTaHHAd.

Puc. 771.73

HoBeniTsh, 110 1mJjomia 0iYHOI IMOBePXHi 3pi3aHOro KoHyca 3 TBipHOIO [
i pagiycamu ocuos R i r mopismioe ml(R+r).

Komenrap

JlomoBHUMO 3afaHUM 3pisaHuil KOHYC OO0 TIO-
BHOTO KoHyca (pmc. 11.14). 3a ymoBOIO
OB=R, O,A=r, AB=Il. Ilnoma G6iunoi
IOBEepPXHi 3pisaHOro KOHYycCa OPiBHIOE pPis-
HUII momy 0iYHMX IIOBEPXOHBL ABOX KOHYCIiB
i3 TBipHUMEU SB i SA.

SKITO MOTMOBHUTH 3aJaHWII 3pisaHU KO-
HyC OO IIOBHOI'O KOHYycCa, i3 sIKOro BiH OYB
orpumanuii (puc. 11.14), to muomy 6iumoi
TOBEPXHiI 3pidaHOTO0 KOHyCca MOYKHA OJep-
JKaTu K PIiSHUIIO IJIONT OiYHMX TOBEPXOHB
IBOX TOBHUX KOHYCiB.



§ 11.

KoHyc i geski noro nepepisun. 3pi3aHmin KOHYC

P IlosmaunmMoSA=x, Toxi SB=x+1.
Iz moxi6nocti TpuryrHHUKiIB SAO; i SBO
OIEePIKYEMO:

Toni

. l
xR=xr+lr i x= ) .
R-r

Or:xe, 1roria 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). <

3adaya 4

i 8 ecm. VYci Giumi pebpa

Ilmomuua SOB mnepeTuHae ImapajiebHi
IJIOIIMHY OCHOB 3pi3aHOT0 KOHyca IO Iapa-
JeIbHUX NPAMUX (01A||OB), TOMY TPHUKYT-
mukun SAO; i SBO mnogi6Hi.

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 mipaminm jgeXuTh NPAMOKYTHUN TPUKYTHUK i3 KaTeramu 6 cm

mipaMigy HaxXuJIeHi OO0 ILJIOIIUHYW OCHOBHU IIifn

KyTom 60°. 3HaigiTe mioily OiuHOl IoBepXHi KOHyca, OIMCAHOI'O Ha-

BKOJIO ITiel mipamimu.

Po3sB’azanna

P Hexait SABC (puc. 11.15) — 3agana mipawmi-
na. Ockinbku Bei ii O6iuni pebpa HaxwuiieHi mmin
PiBHMMM KyTaMu A0 ILJIOIMHU OCHOBU, TO OCHO-
Boto ii Bucotu SO € IeHTP KOJa, OIIMCAHOTO
HABKOJIO OCHOBU IIipaMinm, AKUNA y OPAMOKYT-
HOMY TPUKYTHUKY ABC J€XUTHh y cepenunHi Ti-
moreny3u AB, To6To Touka O — cepenuna AB.

Puc. 77.75

KomenTap

KopucHO BUKOPHUCTOBYBATU TPOXU YTOU-
HeHy (AuB. 1. 4 HMUIKUYE) 3arajbHy CXEMY
pos3B’sa3aHHA 3ama4, OB A3aHUX i3 MHOTO-
rPaHHUKAMU.

1. O6r'pyHTYBaT! pPO3TAIIYBAHHS BHCOTU
mipamigu (aximo Bci Giumi pebpa mipa-
Migu HaxWJIeHI HOig piBHUMU KyTamu
IO IIJIONIMHU OCHOBY, TO OCHOBOIO BHCO-
TH IipaMigym € IeHTP KoJia, OIIMCAHOTO
HaBKOJIO OCHOBHU IIipaminm, ToOTO cepe-
IUHA TiIoTeHysu; Iie CJIiJ ypaxyBaTu Iie
IO MOoOymOBM PHUCYHKA OO 3amadi).

2. O6r'pyHTyBaTH, II0 IIPOCTOPOBI KyTH
M TpocTOpOBi BijcTaHI mo3HAuUeHi Ipa-
BUJIBHO (Y Hac 3aJaHO KyT Mik OiuHmM
pedépoM i MJIOIMHOI0 OCHOBHU, TOOTO KYT
MK TmM pebpoM 1 ¥Oro TPOEKITIEI0
Ha IJIOIIIUHY OCHOBH).
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Ockinpku SO L mia. ABC , to AO — mpoeknis SA | 3. OOrpyHTyBaT!H BUJ i pO3TallyBaHHA 3a-

Ha miromuEy ABC, To6T0 £ SAO — KyT MiX naHoro mepepisy (y miil sagaui mepepisu
Giurum peGpom i mromumoio ABC (£ SAO=60°). . He POSTJIAAAIOTHCA).

dAxmio KoHyc onucaHul HaBKOJIO Iipaminu, | 4, SIKIIO POBIIIALAETHCA KOMGIHALIA MHO-
TO IX BepHmIMHU 30iraloThCA 1 KOJIO OCHOBHU KO- rOrpaHHUKA i1 Tijla 0GepTaHHS, TO BKasa-
Hyca OollucaHe HaBKOJO OCHOBM Iipamiau, ToOTO TH B3a€MHe PO3TalllyBaHHSA IX eJIeMeHTiB
pazmiyc ocHOBH KomHyca mopiBHIoe OA, a TBipHa (TinpKHU Te, 1m0 Oyge BHKOPHUCTAHO Mix
KOHYyca JopiBHIOE 6iuHOMY pebpy SA mipaminu. vac po3B’A3yBAHHSN).

I3 mpamokyTHOTO TPpUKyTHUKA ABC (LC = 90°)
omep:xyemo: AB=10 cm, Toni AO=5 cwm.
I3 mpamoryTHOro TpUKyTHHKA AOS Maemo:

5. Ha Ko)xkHOMY erami oOUumCIIeHb YKa3yeMo,
eJIeMeHTH SKOr0 TPUKYTHUKA BU3HAYA-
eMo. SKIMO TPUKYTHUK OPAMOKYTHUI,

Azﬂzlo (cm) TO TIOSCHIOEMO YOMY.
cos60°
Tomi mioma 6iuHOI IMOBepXHI KOHYyca [I0-

piBHIOE:
Sgiag =T A0-SA=71-5-10=501 (cm?). <

3anUMaHHg 1. TIloscwuiTs, 1o Take KoHyc (IpaMuii Kpyrosuit kornyc). Illo Take TBipHa
KoHyca? ocHOBa KOHyca? 0iuHa MOBepXHA KOHyca? BHCOTAa i Bich KoHyca?

2. S$Ixomo (diryporo € Imepepis KoHyca, 110 IPOXOAUTEL Uepe3 Horo BepHIuay?

3. S$Ixomo ¢irypoio € ochoBuil mepepis KoHyca?

4. $Ixoro (irypoio € mepepis KoHyca ILIOIIMHOI0, IapaleJbHOI0 H10ro 0CHOBI?
Bigmosias obrpyuTyiiTe.

5. TlosacHiTs, mo Take po3ropTKa 0iuHOI MOBEpPXHI KOHYyCA.

6. Bamnumite GopMysaM AIA BH3HAUEHHS ILJIOLL OiYHOI if IOBHOI ITIOBEPXOHD
KOoHYyca.

7. TloacHiTh, fiKa mipaMiza HasUBaeThCH BIMCAHOIO B KOHYC.
8. $Ika miomMHA HA3WBAETHCA JOTUYHOIO [0 KOHyca?
9. IloacuiTs, AKa mipaMifa HA3WBAETLCA ONMMCAHOI HABKOJO KOHYcCA.

10.* DosexiTs, Mo B omucaHiii mipamizi maomuHM 6iuHMX TpaHeil € JOTHY-
HUMU J0 KOHyca.

BnpaBu 11.1.° Pa/:[iyc OCHOBH KOHyca AopiBHIOE 3 M, BucoTa — 4 M. BHaAHIITH:

1) TBipHY KOHYyCAa;
2) nomnry 0iuHOI OBEPXHI KOHYCA;
3) ILIoIy HMOBHOI IIOBEPXHi KOHYycCA.

11.2.° Tsipma kKoHyca mopiBHIoe 10 i HaxmieHa O IJIOIIMHU OCHOBU IIiJ
Kyrom 30°. 3HAWAITL BUCOTY KOHYycA.

11.3.° Bucora xoHyca JopiBHIOE 8, a goB:kuHa TBipHOI — 10. BHaiixiTh mia-
MeTp OCHOBU KOHYcA.
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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. 3HAHITH:

1) TBipHY KOHYyCa;

2) momry 0iuHOI MOBEPXHI KOHYyCa;

3) oIy mOBHOI IMOBEPXHi KOHYcA.

Pagiyc ocHoBu Komyca mopiBHioe R. OchoBuii mepepis KoHyca — mIps-
MOKYTHUII TPUKYTHUK. SHAWAITH ILJIOITY GiuHOI IIOBepxXHi KoHyca.

VY piBHOCTOPOHHBOMY KOHYCi (B OCHOBOMY MHepepisi — mIIpaBHJIbHUH
TPUKYTHUK) Pagiyc OCHOBU AOpiBHIOE R. 3HaWAiTH IJIOIlYy mepepisy,
IIPOBEIEHOTO Yepes3 Bl TBipHi, KYyT MiK AKMMU AOPiBHIOE O.
HoBemiTh, 110 3 ycix IepepisiB KOHYycCa MJIOIMWHOIO, IO IIPOXOJIUTH
yepe3 MOro BepIIUHY, HAWOIJIbININWI ITepUMeTP MAae€ OChOBUU Iepepis.
Yy mpaBUJIBHO, IO 3 YCiX mepepidiB KoHyca IJIOMIMHOIO, IO MPOX0-
IUTDH UYepes HOoro BepIINHY, HAWOIJBIITY IOy Mae OChOBUIl mepepis?
BigmoBigs oGrpyuTyiiTe.

VY cKinbKM pasiB 301JIBIINTLCA ILIOINA OiUHOI IIOBEPXHI KOHYyCa, SAKIITO
#oro TBipHY 30iJBIUTH B TPU pasu (pamiyc OCHOBU 3aJUINTAEThCS 0e3
aminu)? BigmoBigb oOGIpyHTYyIiTE.

Bucora xomyca gmopiBHioe H. Ha sakiii Bigcrani Bim BepimmHu Tpeba
IIPOBECTH ILJIOINUHY, IIapajejbHy OCHOBi, 1100 ILIOIIa mepepisy mo-
piBHIOBaJia MOJIOBMHI TJIOIi OCHOBU?

Yepes ceperHy BUCOTU KOHYCa IPOBEAEHO MPAMY, ITapajejbHy TBip-
Hil. 3HAUOITL MOBMKUHY Bimpiska mpaMOi, II0 PO3TAIIIOBAHUU yce-
penuHi KOHyca, SIKIIO HOBXKHWHA TBipHOI mopiBHIOE [.

Bucora konyca mopiBuioe 20, pazmiyc fioro ocmoBu — 25. 3HaAWAITH
IJIOIITY Tepepisy, IIPOBEeIeHOT0 Uepe3 BepIINHY, AKIIO BiACTaHb Bif
HBOTO JI0 I[eHTPa OCHOBU KOHYyca JOopiBHIOE 12.

Paniyc ocHOBU KoHyca mopiBHIOE R, a TBipHa HaxuJjeHa OO ILJIONITHU
OCHOBU MIigy KyToM 0. Uepe3 BepHIMHY KOHYCA IIPOBEJEHO ILJIOIIUHY
i KyTOM (@ [0 MOTO BUCOTHU. 3HANITH IIJIOILY YTBOPEHOTO IIepepisy.

TsipHa KOHyca mopiBHioe 13 cm, Bucora — 12 cm. KoHyc mepernyin
IpPAMOI0, ITapajebHOI0 OCHOBIi, BificTaHb Bif Hei 70 OCHOBU JTOPiBHIOE
6 cM, a 10 BucoTu — 2 cM. SHAHLITL BiApisok Iiei mpsmoi, ARui
poBTaIllOBAaHUH ycepeanHi KoHyca.

Panmiycu ocHOB 3pisaHOro KOHyca JOpPiBHIOWOTH 3 M i 6 M, Bucora —
4 M. 3HalAiTEL TBipHY 3pisaHoro KoHyca.

Pazniycu ocHOB spisamoro komyca mopisBooTh R i r (R>r), TBipHa
HaxmujaeHa [0 IJIOIIWHU OCHOBU IIif KyToM 45°. 3HAWAITH BUCOTY 3pi-
3aHOTO KOHYCA.

Pagmiyc oxgmiei ocHOBM 3pisaHOro KoHyca BABiui Oinbmiuii 3a pamiyc
Ipyroi ocHoBU. SHAWIITh KOMKHUM i3 pamiycis, SKIIO TBipHa 3pisaHOro
KOHyca AopiBHIOE 2a i HaxmJjeHa JO0 IJIOIIUHU OCHOBHU Hif KyTom 60°.
Pagmiycu ocHOB 3pisaHOro KoHyca JOPiBHIOIOTH 3 AM i 7 aM, TBipHa —
5 am. 3HAUAITH MJIOIIY OCHLOBOTO IIepepisy.

ILmomi ocHOB 3pisaHoro Kowyca mopiBHioOTh 4 mam2, 16 mm2. Yepes
cepeuHy BUCOTHU IIPOBEAEHO ILJIOIIWHY, MapajieibHy OCHOBaM. 3Haii-
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 komyca M i m. 3HaWAITHL IJIOINY Iepepisy,
110 MapajeJbHUU OCHOBAM i IIPOXOAUTH Uepes CcepeauHy BUCOTHU 3Pi-
3aHOTO KOHYcCA.

3HaAUIITh IIJIOITY IIOBEPXHi Tijla, OTPUMAHOTO B pPe3yJbTaTi o0epTaHHA
KBaZpaTa 3i CTOpPOHOIO 4 CM HaBKOJIO IIPAMOI, II[0 IPOXOAUTH Uepes
BEPIIUHY KBajJpaTa MepIeHANKYJAPHO M0 AiaroHa i, SKa BUXOIUTH
i3 1iei BepIIMHMU.

Yci 6iuni pebpa mipamigm piBui. oBexmiTh, 110 BOHA BIHMCaHa B Je-
AKUN KOHYC.

OcHOBOIO HipaMigu € HPAMOKYTHUII TPUKYTHUK i3 Karteramu 6 cm
i 8 cm, a Bci gBOrpaHHI KyTU HpPU OCHOBiI HopiBHIOIOTL 60°. 3HAUAITH
IJIOIITY TOBHOI IIOBEPXHi KOHyCa, BOMCAHOTO B I[I0 IIipaMifmy.

OcHOBOIO Tipaminu € piBHOOEAPEeHWH TPUKYTHUK i3 OiYuHUMMU CTOpOHA-
MU a4, a KYyT MiK HUMU OOPiBHIOE O. Yci 6iuni pebpa mipamigu yTso-
PIOIOTH i3 TIJIONMIMHOIO0 OCHOBU DiBHI KyTu [. S3HAWAITH MOy MOBHOL
TTOBEPXHI KOHycCa, OIMCAHOT0 HABKOJIO ITiel mipamimu.

VY komyci pamiyc ocuHoBu mopiBuioe R, Bucora — H. 3umaiigits pebpo
Ky0a, YOTUPHM BEPIIMHU SKOTO JeKaTh Ha OCHOBI KOHyca, a YOTHU-
pu — Ha OiuHilt moBepxHi Komyca (puc. 11.16).

5

Puc. 77.76 Puc. 77.77

Y kouyci paziyc ocHoBu mopiBHioe R, Bucora — H. 3HaigiTh pedpo
TPaBWJILHOI TPUKYTHOI mpuU3Mu, yci pedbpa kol piBHi, AKIMO Tpm Ii
BepIINHU JeXKaTh Ha OCHOBI KOHyca, a Tpu — Ha OiuHill moBepxHi

Komyca (puc. 11.17).
NOXEXHUA WUT

BuABiTb CBOIO KOMMETEHTHIiCTb

Ho cranggapTHOrO HAO00pPY MOKEKHOTO
IUTa, SAKUUA IIOBUHEH OYyTH B KOXKHOMY
mexy Ha OiJIPUEMCTBi, BXOIUTH KOHiUHE
Bimpo 3 miamerpom ocHoBH 30 cMm i Buco-
Tol0 35 cMm. 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 Burpaudaetrbes 120 r gpap6u?




KYNA U COEPA

Tabauus 10

Ccdepa 1 Kyna

Cchepolo Ha3MBAETHCSA TijIO, IO CKJIAMAETHCA 3 YCiX TOUOK
MPOCTOPY, PO3TANIOBAHUX HA 3ajaHiil Bigcrani (R) Bix 3a-
manoi Touku (O).

O — uentp chpepu, OA — pagiyc chepu, OA=R.

YV pesyavmami obepmarHA Ni6KOLA HABKOLO 11020 Oiame-
mpa odepicyemo cpepy.

Kynelw HasuBaeThCs Tijio, IO CKIATAETHCI 3 YCiX TOUOK
IIPOCTOPY, PO3TANIOBAHUX HA BijicTaHi, He OiabuIil 3a 3a-
nany (R), Big 3agmanoi Touku (O).

O — uenrtp kynai, OB — pagiyc Kyai, OB=R.

YV pesyavmami obepmanHs ni6éKpyza HABKOJLO 110zo diame-
mpa 00epHYeMo KYaio.

Ilepepis KyIi MIOIIUHOIO

Bynb-axuii mepepis KyJi IJIOIIUHOIO € KPYTI'OM.

ITenTp mporo Kpyra — OCHOBa MEPIEHAUKYJIAPA, IPOBeIe-
HOTO i3 IleHTpa KyJii Ha CiuyHy IJIOIUHY.

O — 1eHTp KyJi,
O, — LeHTpP KpyTra Iepepisy.
00, Lo.

Is AOOLA: Rygeniey =y Roym —00F .

Ilepepis, 110 TPOXOOUTH uUepe3 IEHTP KYJi, Ha3UBAETHCS
BEJINKHM KPYyTroM.

R R

BEJ.KD ~ T UKyJi
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IIpodosrcenns maoba. 10

Ilepepis kyxi gBOMA IJIOUIMHAMM

00, Lo, O0,1B, r i r, — paxiycu KpyriB mepepisis.
00,=00, < r=ry;
00,<00, & r>ry;
00,>00, & r<r,.

IInomuua ¥ mpsaMa, TOTUYHI A0 Kyai (chepu)

Hdomuuna naouwuna Hdomuuna npama

IInomuua, 1o mae 3 Kyjaeio (chepoio) Tinbku |, [Ipama, AKa HaJEKUTh AOTUYHINA IIJIOIMWHIL

OIHY CIILJIBHY TOUKY, HA3MBAETHCS HOTHUYHOI ' 10 KyJi (chepu) i mIpoxoauTh uepes TOUKY H0-

ILIOIINHOIO. TUKY, HAa3WBAETHCA AOTHUYHOKO 10 KyJi (che-
pu) B IIifi TOUIIi.

Baracmueocmi

HoTmuna nomuHa (IpAMa) IepuneHIUKYIAPHA 10 panxiyca KyJai (chepn),
IIPOBEAEHOI0 B TOUKY JOTHUKY.

I maBmaxkm: gKIo maolMuHa (IpsSMa) IPOXOIUTH uUepes TOUKY cdepu
1 MepHmeHIUKYJIAPHA M0 paaiyca, IPOBEIEeHOT0 B I[I0 TOUYKY, TO BOHA J0-
THUKAETHCA N0 chepn.

O, — DOTHYHA a — JOTHUYHA
MJIOIIMHA, o OM La ' npsamMma, o OM Lla '
M — TouKa (OM — paniye M — TouKa (OM — paniye

IOTUKY Kyii) IOTUKY Kyai)

Hdoruxk nBox cdep

IBi chepu HasMBaOTHCA AOTUYHUMU OJHA OO OAHOI, AKIIIO BOHU MAalOTh
TiILKY OOHY CILJIBHY TOUKY.
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3akxinyenusa maba. 10

306HiwHiL domuk Bruympiwnii 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(bep?l (2) 0,0, =R, ~R,
y Tourii M y Tourti M

NMOACHEHHA 1 OBI'PYHTYBAHHA

1. Kyna 1 chepa

Haragnaemo, 1110 Kynero Ha3UBA€THCA Tijo, IO CKJa-
aeThCA 3 YCiX TOYOK IIPOCTOPY, BimmameHUX Binm 3amaHOl
TOUKM Ha BiflcTaHb, He OinbITy 3a 3amaHy. [la Touka Ha-
3UBAETLCA YeHmpoMm KYyai, a 3ajaHa Bincranb — padi-
ycom Kyni.

T'panmna kysni HasmBaeTbCcA KYJAb060I0 T1OEEPXHEI0
abo cgeporo. Otxe, ToukamMu chepu € BCi TOUKU KyJIi,
BimmaseHi Bim IeHTpa Ha BiAcTaHb, IO AOPiBHIOE pa-
niycy. Bynb-axkuii BigpisoK, IO CIIOJydYae IeHTP KyJi
3 TOYKOI0O KYJIbOBOI IIOBEPXHi, TAKOYK Ha3WBAIOTb padi-
ycom.

Cdepa mOXOAUTH BiJ TI'PEIbKOTO CJIOBa «cdaii-
pa» — KpyrJe Tijo.

Bingpisoxk, 1110 cmosryuae ABi TOYKM KYJIBOBOI ITIOBEPX-
Hi @I IPOXOAUTEL Uepes IeHTP KYJi, Ha3UBAETbCA diame-
mpom kyiai. Kiani 6yap-akoro miamerpa HasmMBAIOTHCSA
diamempanibHO NPOMULCHHUMU MOUKAMU KYJLi.

Kyna, rak camo gk ImuaiHAp 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 Mum yacTto cmocTepiraeMo B IIPHUPO-
oi, mobyTi, y TexHimi # apxiTeKTypi (DuB. pUCYHKH Ha
c. 119-120).
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JloMiHiKaHCbKMIM Cco6op
Ta Bexa KopHsKTa,
M. JlbBiB, YKpaiHa
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2. MNepepi3z Kyai NAOWMHOLO

W1 Teopema 12.1. DByap-axkuii mepepis KyJai ILUIOIIMHOIO
¢ kpyroMm. IleHTp 1IBOro Kpyra € OCHOBOK IEpPIEeHIUKY-
Jqpa, IMPOBEJEeHOr0 i3 IeHTpa KyJi Ha CiuHy ILJIOI[UHY.

® Hexait oo — ciuna mwiomwmna it O — 1enTp KyJai (puc. 12.2).
IIpoBemeMo TepHeHAUKYIAP i3 IeHTpa KyJi Ha ILJIOIMIHUHY O
i mosrauuMmo uepes O; OCHOBY IIbOTO IlepIIeHIUKYJApa. Hexai
M — nmoBinbHA TOUKA KYJIi, IIT0 HAJEKUTDH ILJIOIMUHI 0. 3a Teo-

pemorso ITiparopa, OM 2= 0012 +0; M 2 Ockinbku Bigzcranpr OM

. g . 2 2
He Oimpma 3a pagiyc R kyai, To O;M < R“-00; . Maemo:
IOBiIbHA TOUKA IMepepisy KyJi IJIOMIMHOI0 (f pOo3TallloBaHa

. . . . . 2 2
Big Toukm O; Ha Bincrasi, He Ginbwiiit 3a \R”—00; , orxe,

BOHA HaJeXHUTh KPyry i3 meraTpom O; i paxiycom \/R2 —0012 .

I maBmaku: 6ydv-axa mouxka M yb0oz0 KpYza HAJLEH UMD
Kyai. A e o3dHauae, 110 IepepidoM KYyJIi IJIOIIMHOI O € KPYT
iz menTpom y Touni O;. O

3a3HaYMMoO, IMI0 AKINO PO3TJIAHYTHU Mepepis KyJi aBoMa
mwionmuHamMu o i B, To omep:rUMO B mepepisi ABa Kpyru paaiy-
camu ry i r, BigmosigHo (puc. 12.3). Hexait O; i O, — ocHoO-
BU MEPHEeHIUKYJIAPIB, MPOBeJAeHNUX i3 meHTpa Kyai O Ha miio-
muaun o i B Bigmosimmo. Armo paxmiye kymai mopiBuioe R,

TO Ty =\/Rz -00} i r, =\ R?*-00} . Tlopiusemo 1i BUpasu.

Ognepexyemo, mo r; =1, ToAl i TinbKu TOAi, Komu OO; =00,,
a nr<ry, Tonmi ¥ Tinmekm Toxmi, komu OO; >00,. Orxe, pighi
nepepisu KyJai posmaulo8arni Ha pieHUx gidcmanax 6id i0zo
uyenmpa (i Hasnaku ), nepepis 6iabUlo20 padiyca po3smaulosa-
Huil Ha meHwill 8idcmani 6i0 yenmpa kyai (i Haénaku ).

IInomuua, 10 TPOXOAUTE UepPe3 MEHTP KYJIi, Ha3UBAETHCA
diamempanvrolo naouwuHot. Ilepepis Kymai diamempanvHor
NJAOWUHOI0 HA3UBAETHCA Besukum Kpyzom (puc. 12.4), a me-
pepis cdhepu — gesrukum KOJLOM.

Teopema 12.2. Bynmp-aka giaMeTpajibHA IJIONIMHA KYJIi
€ ioro miaouuHO0 cumetpii. IleHTp Kyxai € iHoro meHTpoM
cuMerTpil.
® Hexait 00 — giamerpajbHa ILIomuHA it M — moBijbHA

Touka Kyjai (puc. 12.5). Ilobyayemo Touky M;, CUMeTpUUHY

Tourti M BimHOCHO ILTOIMUMHM O.. IlIomimHA O IEepIeHIuKY-

JspHa Ao Bigpiska MM, i pinuTs fioro HaBmis (y Touri A).

Iz piBHOCTi mpaMokyTHuUX TpukyTHuUKiB OAM i OAM, Bu-

miuBae, mo OM;=0M. Ockineku OM <R, 10 i OM; <R,

TOGTO TOUKA, cuMeTpuuHa Toulli M BiAHOCHO IJIOIIUHHU O,

HaJIeKUTh Kyai. Ileprie TBepa:KeHHA TEOPEMU ITOBEMIEHO.
Hexait Temep M, — Touka, cuMerpuuHa Touni M Biz-

HOocHO meHTpa Kyai. Tomi OM,=0OM <R, T006TO TOoukKa M,

HanexuTh Kyiai. Teopemy mosemeHo mosHicTio. O

Puc. 72.2

Puc. 712.3
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3. [AotyHa nJsiowmHa Ao Kyni (chepu)

Ilnomuua, 1m0 Mae 3 KyJaewo (cheporo) TiIbKE OLHY
CHiNIBHY TOYKY, HA3UBAETHCA 0OMUYHOI0 NJOUUHOI 00 KYJai
(cgepu ). CuinbHa TOUKA AOTUYHOI TJIOIIUHU U KyJi (cdhepn)
HABWBAETHCA MOUK0I0 0OMUKY.

Teopema 12.3. [JoTuyHa IJIOLIMHA IO KYJi MEepPIEeHIUKY-
JApHA 0 pajiyca, MPOBEJEHOT0 B TOYKY JOTHKY.

® Hexaii mormuaa o B TouIli M TOTHKAETHCA [0 KYJIi i3 IeH-
Tpom y Tourtli O i paxiyca R (puc. 12.6). Hoememo, 1m0 OM 1 o.

IIpunyctumo, mo OM — moxwuia A0 IJIONuHU o. IIpo-
BefleMo nepueHAuKyaAp OM, pmo niomuHu o. OCKiabKU mep-
MEeHAUKYJIAP Mae MOBKUHY, MEHIIY Bill MOBKWHU ITOXUJOI,
To OM;<OM=R. Ane Toxi Touka M; HaleXuTh oJHOYAC-
HO i Kyui, i miomuuEi O, a Ile cylIepedyuTh yYMOBi, IO ILJIO-
ImHA O — OOTUYHA M0 KYJi ¥ y HUX TiJTbKM OJHA CIIiJIbHA
Touka M. Otike, pagiyc Kymai OM He MO:Ke OYyTH TOXUJIOIO
IO OOTHUYHOI IJIOIMHU O, Tooro OM Lo. O

Taxkoxx Mae Micie i1 oOepHeHe TBEPAKEHHSA: AKULO0 NJO-
wuna npoxodums wepe3 mouky M cgepu Ui nepnenOuKyLAPHA
0o padiyca, npogedeH0z0 8 Yy MOYKY, MO 80HA OOMUKAEMbCA
0o cgpepu (OOI'PYHTYIiTE IIe CAMOCTiNHO).

IIpama, 1m0 HaNEXUTH AOTWUHIN MJomuHI Kyjai (chepn)
M IIPOXOAUTHL Uepes3 TOUKY AOTHKY, HA3WBAETbCSA OOMUYHOI
00 kyai (cgepu ) B 11itt Tourti. OCKIIBKY JOTUYHA ILJIOIIUHA MAa€E
3 KyJIel0 TiJIbKU OIHY CIILJIBHY TOUKY, TO JOTHWYHA IIpSMa Mae
3 KyJIel0 TUIBKY OJJHY CIILJIBHY TOUKY — TOYKY AOTHUKY. OCKiTbKNI
JOTUYHA MOpPAMa A0 KYJi JEeXUTh y AOTUYHINA IJIOIIWHi, IO
MepHneHAnKYJAIpHA [0 pajgiyca, IPOBEIEHOTO0 B TOUKY AOTUKY,
TO JOTUYHA IPIMAa I0 KYJIi MepHIeHAnKYJAApHAa 10 paaiyca, mpo-
BeeHOT0 B TOUKY moTuky. Hampukxianm, Ha puc. 12.6 mpama
MM, — poruuna go KyJi (chepu). Takosx mae micue i obepHeHe
TBEPIKEHHS: AKWO0 NPAMA npoxodums yepe3 mouky M cpepu
il nepnendurynaprua 0o padiyca, npoeedeHoz0 8 U0 MoYKy, mo
8ona domurxaemvcs 0o cgepu. OGTPyHTYHTE IIe caMOCTiHHO.

3as3HaunMo, IO BJIACTUBOCTiI, cOPMYyILOBaHI B Teope-
max 12.1 i 12.3, 103BOJAIOTEH 3B’ A3aTU B3a€MHE PO3TAIIlyBaH-

HA Kynai @ naommuau 3 BigcranHio OA=d Big menTpa KyJi l,q
IO ILTOIUHU Ta pamiycom R Kyai. CopaBmi, aximo d< R, To o

IJIOIIMHA TepPeTUHAE KyJi; aKIno d=R, TO IJONIMHA TOTU-

KaeThCA 0 KyJIi; AKINo d> R, To mioiinHa i KyJsa 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 IEepPeTHUHY
mromuEr o 3 npamorn 0,0,. 3a Teope-
® Hexait O; i O, — muenrpu cdep mo 12.1 mjommHAa O THepeTuHae oOuIBi
i A — rTouka ix meperuny (puc. 12.8). IIpo- chepu mo KoIy (O i3 meHTpom y Tourmi B, m1o

Teopema 12.4. Jlimia mepeTuHy IBOX
chep € Koaom.
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Puc. 712.8

npoxXoauTh uepes TouKy A. OTiKe, KOJIO ®
HaJIe}KUTH JiHil mepeTuHy cdep.

ITokasxkemo Temep, mio chepu He MAOTh
IHIMUX TOYOK IIEePeTHHY, KPiM TOYOK KOJa ©.
ITpunyctumo, 1o touxka X JiHII IepeTuHy
chep He neKUTH Ha KoJi . IIpoBegemo 1wio-
muHy depe3d Touky X i mpamy O,0,. Bona
nepeTHe chepu IO KoJjax i3 meHTpamu O,
i O,. IIi Koya IepeTHHAIOThCA Yy JABOX TOU-
Kax, II0 HaJIe;KaThb KOJIy (, i 11e B TouIi X.
AJze nBa KoJa He MOXKYTh MAaTU OiJbII HiK
OBl Toukm mepermuy. [ifimim mporupiuus.
Oroke, mepeTHHOM HaImux cdep € Koao ®. O

Puc. 72.9

SArmo aBI chepu MaoOTh TIIBKH OLHY
CIiJIBHY TOYKY, TO BOHM HA3WBAIOThCA 00-
muunumu o0Ha 00 00HOL.

Konu cdepu [OTHMKAIOTHCS 30BHIIIHBO
(puc. 12.9, a), To BiscTaHp MiK IXHIMU IeH-
tpamu 0,0, nopiBHIOE cyMi IxHix pagiycis
(0102=R1+R2). Konmu cdepu poTUKaroTbCA
BHyTpimHbO (puc. 12.9, 6), To BigcTaup Mixk
ixuimu nenrpamu O,0, nopiBHIOE pisHHI] ix-
Hix paziycis (0102 =R, —Rz). Y obox Bumaz-
KaxX TOYKa JOTHUKY JeXUTh Ha npawmiii 0,0,
(OOTr'pyHTyiTE IIe CaMOCTiHfHO).

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Po3B’a3anua

P IlposemeMoO NepHEeHAMKYJIAP 13 IeHTpa
Kyai O Ha ciuHy IJIOIMUHY O 1 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 OO; Lo,
to OO, — Bizcranb Bif meHTpa KyJai Ao ciu-
ol mromuen i OO, =10 cm. Toxi 3 mpamo-
KyTHoOro TpukyTHuka OO;A MaeMmo:

0,A?=0A%-007 =26 -10?=576..

Omxe, mJIoIlla mepepisy AOPiBHIOE:

n-0,A? =576 (cm?). <

¥ kyuai pagiyca 26 cm Ha Bigcrami 10 cM Big meHTpa IIPOBENEHO CiuHY
IUIOIIUHY. SHANAITH MJIOIINY IIepepisy.

Komenrap

Puc. 72.70

3rigao 3 Teopemoro 12.1, Oyab-sIKUi mepe-
pi3 KyJi IJIOIIUHOIO € KPYTroM.
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ITpogoB:keHHST KOMEHTaPS

ITerTp 1BOTO Kpyra € OCHOBOIO TEPIEHAWKYJIApPa, NIPOBEIEHOTO
i3 meHTpa KyJai Ha ciuny miomuHy. ToMy a5 po3B’sa3yBaHHS IIOTPiOHO
i3 meHTpa KyJi IIPOBECTH MNEPIEHAWKYJAP Ha CiuHy IJIomuHy o . IoB-
JKUHA IIHOT0 MEePIeHAUKYJISIpa € BifCTaHHIO BiJ IeHTpa KyJi A0 ciuHoi

TJIOIITUHMU.

Kopucuo Takosx ypaxysaTu, IO IJsA 3HAXOMKEHHS ILJIOIIL Iepepisy —

Kpyra BUKOPHCTOBYBaTHMeMO GopMyIy S=7nRZ, ToMy NOCTATHBO 3HAHTH

R? =01A2 (i He 060B’A3KOBO BHAXOAUTU AOBXKUHY O;A).

3adaya 2

Kynasa is mentpom y Touri O moTukaeThbca A0 IIommHu. Touka A Je-
SKUTH Y i IJIOIMUWHI. SHAWAITH BiAcTaHb Big TOUKU A IO TOUKU JOTU-

Ky, AKINO BifcTaHb Big Hel ;0 IleHTpa KyJii mopiBHioe 25 cMm, a paziyc

Kyai — 15 cwm.
Poss’as3anaa

P Hexait M — TouKa HOTHUKY KYJIi
3 TIoIMuHO O i A€o (pme. 12.11).
3a BJIACTUBICTIO JOTUYHOI MJIOITUHU
OM 1o, Toni OM 1 AM .

3a yMOBOIO

OM =15 cm, OA=25 cwm.

Iz OpAMOKYTHOrO TPUKYTHUKA
OAM maemo:

AM =0A% -0OM? =

— /252 _152 =/400 =20 (cm). <

3adaya 3

KYTHUKA.

Po3sp’azannsa

P IlnomuHEa TPUKYTHHKA IIEPETHHAE
KyJiio 1o Kpyry. OcKijbKU KyJada I0-
TUKAETHCS 0 BCiX CTOPiH TPUKYTHU-
Ka, TO TOYKU JOTHUKY JIEKATb y ILJIO-
MINHI TPUKYTHUKA.

Kpyr Tarkosx moTukaeTnsca o0 BCix
CTOPiH TPUKYTHUKA, TOOTO Oy/e BIU-
CaHUM y TPUKYTHUK.

Komenrap

3rigHo 3 Teopemor 12.3, mOTWYHA ILJIOIIWHA
IO KyJi MeprmeHAUKYJAPHA OO0 paliyca, IPOBEIEeHOTO
B TOUKY TOTHKY, ajie TOAi ¥ Oyab-AKa IpsaMa JOTUUHOL
ILJIOIUHY MEePIeHANKYJIAPHA OO0 IIOTO pagiyca KyJi.

Puc. 72.71

Kyna pagiyca R BOTMKa€ETHCA MO BCiX CTOPiH MPaBUJIBLHOTO TPUKYTHHUKA
3i cTopoHo0 a. 3HAWIITHL BiACTaHb BiJ IleHTpa KyJi A0 IJIOIIUHU TPU-

KomenTap

OCKiNIBbKY KYJIA HOTHUKAETHCA OO0 BCiX CTOpiH mpa-
BUJIBHOTO TPUKYTHUKA, TO IJIOIIIUHA TPUKYTHUKA Mae€
3 KyJiero Oijibllle HisK OAHY CHIIBHY TOYKY, TOOTO ILJIO-
IMHA TPUKYTHHUKA IIepeTHUHAE KYJai (0 Kpyry).

3a yMOBOIO KOKHA CTOPOHA TPUKYTHUKA € JAOTUY-
HOIO 10 KyJi. ToMy KOKHaA CTOPOHA Ma€ €UHY CIIiJIb-
HY TOYKY 3 KYJel, a OTiKe, i €IuHY CIiJIbHY TOYKY
3 Kpyrom, II0 JEXKUTH y Iepepisi.



§12. Kyna n cdepa

IIpoBemeMo TepPIEHAUKYJAAD i3
meuTpa Kyuai O Ha ILJIOHIMHY TPH-
KyTHHKa I mo3Hauumo duepe3 O,
OCHOBY IIbOTO MEPHIEeHAUKYJIdpa —
IIeHTP Kpyra, OTPUMAHOI'0 B mepepisi
(puc. 12.12). Toxi OO; — BincraHb
Biml IleHTpa KYJi A0 IJIOMIMHU TPU-
KyTHUKa. SIK1mo N — TOYKa AOTUKY
Io cTopoHu AB TPUKYTHUKA 3 KpY-
rom nepepisy, To ON=R i OJN —
pazmiyc mepepisy, SKUH JOPiBHIOE
paziycy KoJja, BIIMCAHOTO B IIPABUJIb-
HUU TPUKYTHUK 3i CTOPOHOIO a, TOO-

a

NE

Iz mOpaAMOKyTHOTO
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). Jlinmia, mpo AKy
e MoBa B 3ajadi, € KOJOM, a MOro
paniyc gopisrioe Bucori AQO, pis-
HOCTOPOHHBOTO TpuKyTHuUKa OAO, ,
CTOPOHU HAKOTro AopiBHIOIOTHL R. Bu-

R\3
=

cora AO, NOpiBHIOE

Om:xe, OOBKHMHA JiHII TepeTuHy
IIOBEPXOHb KYJIb AopiBHIOE TRA3 . <

Omxe, Kpyr, OTPUMaHUUA y mepepisi, € BIHUCAHUM
y 3aJlaHUll IIPaBUJbHUN TPUKYTHUK.

Pagmiyc kpyra, BmmcaHoro B NMPaBWJILHUN TPUKYT-
HUK, MOYXKHa obumcautu abo 3a opMysor

re a _a\/g
N

abo 3 mpaAMOKyTHoro TpukyTHuKa AO;N (puc. 12.12),

Je O; — TouKa IepeTHHY BHCOT, MexiaH i Oicek-
a
TPUC MPABUJIBHOIO TPUKYTHHUKA (TomyAN=E,
£ 0;AN =30°).
c

‘
5=

A {

Puc. 72.72

HBi piBHi Kysi pamiyca R posramioBaHi Tak, IO IIEHTP ONHiel JIEXKUTH
Ha IOBepxHi iHIMOI. 3HAWAITH, MOBXKUHY JIiHII, 10 AKifl mepeTUHAIOTHCA

Komenrap

\V

Puc. 72.73

ITi0 uwac po36’sa3ysanHs 3a0a4 HA KOMOIHAUIO min
o0epmaHHa wacmo 0Y8ae 3PYUHO PO32JAHYMU 0CbOBUIL
nepepis 3a0aHol KomOiHaAYil.

Takosx ciig ypaxyBaTu, IO JiHifA HePeTUHY IBOX
chep € xosom (rTeopema 12.4) 3 pazaiycom AO, (zme
AO, 1 00y).

Toxi moB:MHA ITyKAHOTO KoJja gopiBHIOE 2TAQ, .
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. . ‘o e
3anuUMaHHS 1. HOHCHITI:,. mio Take Kyad i1 chepa. o Take meHTp Kyai? pazgiyc i gia
MeTp KyJai?
2. SIlxomo ¢iryporo € mepepis Kyai miomuuoo? II[o Take BeauKwuii Kpyr
KyJi? Beauke KoJio cepu?

3.% CopmymioiiTe i [OBEAiTH TeOpeMy IIPO Iepepisd KyJi IJIOIIMHOIO.

4. $Ix mor’asaHi Mixk coboi0 pajgiycu KpyTiB — mepepisiB Ky:i gBOMa ILIO-
IUHaM1 # BigcTaHi Bif mmx KpyriB mo IeHTpa Kymai?

5. UYu mae Kyns meHTp cuMeTpii i miomuHEn cuMerpii? O6rpyHTyiiTe Bij-
MOBiHI TBEPIKEeHHS.

. Sflka miuomuHa HAa3WBAETHLCSA MAOTUYHOIO ILIOIMHOK 0 KyJi (chepu)?

6
7.% ChopmysioiiTe i JOBEIiTh BIACTHBICTH JOTUYHOI ILIOIIMHU IO KYJIi.
8. $fIka mpaMa Ha3WBaeThCA AOTHYHOIO A0 KyJi (cdepu)?
9. $x posramoBaHi KyJad i IJIOIIMHA 3aJe)KHO Bif BifcTami Bijm meHTpa
KYJi OO0 ILJIOIIHHEI?
10.* SIxa nimis e mimiero meperuny aBox chep? JoBexiTs BimOBigHE TBep-
MoKeHHA.

11.* §Ixi Bi cdepu Ha3WBAOTHLCA JOTHUUYHUMH OfHA 4O onHOi? Sk moB’asaHi
BiicTaHb MiK HeHTpaMu AOTHYHUX cdep Ta iXHiMU pamiycamMmu y BH-
MagKy B0BHINIHLOTO AOTUKY? BHYTPIiIIHHLOTO AOTUKY?

Bnpa6u 12.1.° TIlnomuHA NPOXOAUTHL uUepes3 IeHTp chepu it mepeTmHae ii mo Komy,

IOBXKMHA AKOTO A0piBHIOE 6T. 3HaWAiThL miamerp chepu.

12.2.° 3maiifiTe KOBXKUHY JiHii mepeTuny chepu pagiyca b i miomusu, Bif-
IajeHol Bim meHTpa 1miei chepu Ha 3.

12.3. IInomwmnHa BimmaneHa Ha Bincranb 8 Bix menTpa cdepu paxiyca 10.
Ha saky maiibinbpmry Bigcranb Bigmangeni Bif Ifiel ILJIOM[MHU TOYKK
cepu?

12.4.° VYci BepmmHE KBajgpaTa 3i CTOPOHOI 8 M HaleaTh cdepi pagiy-
ca 9 nm. Ha akiit Bigcraui Bim meHTpa cepu poaralrioBaHa ILJIOMIMHA
KBazgpara?

12.5.° BepmwuH; npaMOKyTHHKA JexaTh Ha cdepi paziyca 10 cm. 3HAHIITH
BiicTaHb Big meHTpa cepu A0 IJIOMIMHU IMPAMOKYTHUKA, AKIIO HOTO
miaroHasab mopiBHIOE 16 cM.

12.6. Vci BepmImHN IPaBUILHOIO TPUKYTHUKA 31 CTOPOHOIO 6 IM HaleXaThb
chepi pamiyca 8 nm. Ha akiit Bimcraumi Bim menTpa cepu posTarroBa-
Ha ILJIOIMUHA TPUKYTHUKA?

12.7. Cdepa IpoxomauTh UYepe3 yCi BepHINHM NIPAMOKYTHOTO TPUKYTHUKA
3 Karteramu 6 i 8, a meHTp cdepu BigmajJeHUN BiA IJIOMIMHU ITHOTO
TPUKYTHUKA Ha Bimcranb 12. 3maiigiTeh pazmiyc chepu.

12.8.% Kyna pagiyca 3 OTHKAaeThCA 4O CTOPiH PiBHOCTOPOHHBOIO TPHUKYT-
HUKa B Toukax A, B i C. BusHauTre AOBXUHY HANKOPOTIIIOIO IIJISAXY
0 IMOBepXHi KyJi Big Touku A mo Touku B, SKIMO HOBXKMHA CTOPOHU
ILOT0 TPUKYTHUKA 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.

Chepa pazmiyca 6 moTUKaeTbCA OO IJIOMIMHUN TPUKYTHUKA ABC y IieH-
TPi OIMCaHOTO HABKOJIO HBOTO KoJia. SHAWIITH BiJcTaHb Big IeHTpa
cepu 10 BepIIMH TPUKYTHUKA, AKIo0 AB=3, AC=4, BC=5.
Chepa pagmiyca 1,5 moTukaeTbcsa OO0 IJIOIMIMHU TpuKyTHuUKa ABC
y ILIeHTPi BOMCAHOTO B HBOTO KoJia. SHAHWAITH BigcTaub Big IeHTpa
chepu 0 CTOPiH TPUKYTHUKA, akio AB=6, AC=8, BC=10.
Chepa 1oTUKAETHCA 4O TPHOX CTOPiH TPUKYTHUKA 31 cTopoHaMu 5, 5, 8.
3HaugiTh pagiyc chepu, AKINO i MeHTP J€KUTH y IJIONHHI ITHOTO
TPUKYTHUKA.

Kyuio pagiyca 41 nm mepeTHyJIN ILJIOIMHOIO, PO3TAIIIOBAHOIO Ha Bij-
crani 9 nm Bim meHTpa. 3HAWAITH IJIONTY Hepepisy.

Yepes cepeauHy pajiyca KyJi IPoBeIeHO ILJIOININHY, TePIeHIuKYIap-
HY OO HBOTO. SIK BiITHOCHUTBHCS MJIOIA YTBOPEHOTO Iepepisy Mo ILIOIIi
BEJIMKOT0 Kpyra?

Chepa mpoxoauTh uepes TPHU BepiIuHU poMba 31 cTopoHoio 6 i Ky-
Tom 60°. 3HaAiTE BicTaHb Bij IleHTPa c)epu A0 UeTBEPTOI BePIINHU
pombGa, AKIIo pamiyc cpepu mopiBaioe 10.

HBi mapanenbHi IJIOIMMHYN TEepPeTUHAIOTH cepy pajiyca 5 mo KoJax
paziyciB 3 i 4. 3uHaiigiTh BimcTaHb MidK IIJIOIITMHAMU.

Chepa moTHKAETHCA MO ONHiEl 3 ImapayieIlbHUX MJIONINH i IepeTuHAae
iHmy mo KoJay pagiyca 4. 3HaifiTe pangiyc cdepu, AKIIO BifcTaHb
MiK ILTOITUMHAMY JTOPiBHIOE 8.

Pagiyc xKynai gopisHioe R. Yepes KiHellb pagiyca IpoBeeHO ILJIOMIIHY
mig xyrom 60° g0 HbOro. 3HAWAITH IJIOIINY IIepepisy.

Hiamerp Kyui mopiBHioe 25 cm. Ha f#ioro moBepxHi 3amadi ToY-
Ka A i Kojo, yci ToukKm AKoro Bimmasneni (mo mpsawmiit) Bim Toukm A
Ha 15 cm. 3HaumiTh pamiyc miei xoia.

Pagiyc wymi mopisuioe 7 cm. Ha fioro moBepxHi 3amaHo ABa PiBHI
KoJia, IM0 MAaloTh CHIJIBHY XOPAY AOB/KUHOIO 2 cM. SHAWIITHL pamiycu
KiJI, AKIO IXHi MJIONIMHU MeplueHAuKyJIApHi (puc. 12.14).

\\ B

Puc. 72.74

3agaHo KyJio pagiyca R. Uepes ogHY TOUKY HOro IIOBEPXHi IIPOBemeHO
IBi IJIOIMIMHU: IIepila — JIOTHUYHA OO KyJi, ppyra — mig Kyrom 30°
0o mepinoi. 3HANAITE MJIOINY IIepepisy KyJi.

Hiaronami pomba mopiBHiOIOTE 15 cM i 20 cm. KysnroBa moBepxHA 10-
TUKa€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 IOBepXHi KyJi IpPOBeJeHO [IBi B3a€MHO II€PIIEHIH-
KYJIPHI IJIOIWHY, IO IIePeTHHAIOTh KYJIIO II0 Kpyrax pagiycamu ry
i ry. 3HaUAiTL pagiyc Kyii.

12.23.% Pagiycu xKynp mopiBHIOIOTH 25 aM i 29 am, a Bimcramp Mixk ixHiMH
meuaTpamMu — 36 nM. 3HAHAITH JOBMKUHY JIiHII, M0 AKill mepeTUHAIOTH-
cA iXHi mOBepxHi.

12.24. Ha noBepxHi cepu 3amaHO TpPU TOUKM. Bimcrani Mixk HuMHU HOpiB-
HIOIOTH 6 cM, 8 cm i 10 cm. Pagiyc chepu gopiBaoe 13 cm. 3HAnAiTH
BiZicTaHB Bix meHTpa cepu A0 ILIOIUHU, IO IPOXOIUTEL Uepes 3aJaHi
TPU TOUKU.

12.25.*% Ilmoma Benmkoro kpyra Kyii mopismioe 50m cm?. JIBa B3aeMHO Iep-
MeHANKYIAPHI Iepepisu Kyjai MaloTh CIiJbHY XOPAY JOBKUHOIO 6 cM.
3HalAiTh BigcTaHb BiJ IeHTpa KYJi A0 IJIOIINH IIepepisy, AKII0 ILJIOINa
OHOrO 3 HHUX HOpiBHIOE 25T cm2.

12.26. Pagiyc chepu nopiuioe 63 cm. Touka A JeXUTh Ha JOTUUHIH ILIO-
muHi 10 cepu Ha Bimcrani 16 cm Big TouKM HOTUKY. SHAUAITH HaM-
MEHINY BifcTaHb Bim Touku A mo chepu.

@ BuaBiTb CBOO KOMMETEHTHICTb

12.27. Pagiyc semuoi Kyii gopiBHIOE R. YoMy JOpPiBHIOE JOBXKUHA Iapaseli,
AKIo i1 mupoTa cranoBuTh 60° (puc. 12.15)? Paxiyc 3emuti BBaskaii-
te piBEuM 6000 KM.

Puc. 72.75

12.28. Micro N posramoBane Ha 60° niBHiuHOl mmporn. SAKuUil mIIAX
pobuTh Ieii TyHKT mpoTsaroM 1 roj yHacCHiZoK obepTaHud SeMJi
HaBKO0JIO cBoe€i oci? Paziyc 3emuri BBaskanTe pisaum 6000 Km.



KOMBIHALIl MHOIOrPAHHUKIB 13 KYJEIO
Tabauuysa 11

1. Kyna, omucaHa HABKOJO NMPU3MHA

Kyna HasuBaeTbca OMMCAHOK HABKOJIO MNPM3MM, AKIHO Bcei

BEPIINHU MPU3MU JIeKATh HA MOBEPXHi KYJIi.

O — IeHTp omMcaHol Ky,
OA=0B=0A,=0B,=0C, =R

omnuc. Kyii

Bracmueocmi

1. Kyaio MoOKHa OIMMCATH TiJIbKM HABKOJO IPAMOI IPU3MU,
HABKOJIO OCHOBHU SIKOI MOJKHA OIUCATH KOJIO.

2. IleuTp Kyii, ommMcaHol HABKOJIO HNPAMOI IIPU3MU, JIEKUTD
y cepequHi Bimpiska, IO CIOJyYae IMEeHTPU KiJ, ommcaHmx
HaBKOJO OCHOB mpuamu (Touxka O — cepeamHa Bigpiska
0,0,).

s posB’sa3yBaHHA 3a3BUUYAll BUKOPHCTOBYIOTH IIPAMOKYTHUMI
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. Rynsa, Bumcana B IIPU3MY

Kyns nasuBaeTbcs BNMCaHOW B NpM3My, AKIIO BCi rpaHi mpu-
3MHM TOTHMKAKTHCI OO0 IHi€l KyJi.

O — 1eHTpP BIHCAHOI Ky,

K — rouxa moTuky 3 rpaHH0 A;B,C;.

OK =r

BIIKC. KYJIi

(OK Lun. A,B,C)

IIpama npusma

IlenTp Kyai, BOUCaHOI B IpAMY IIPU3MY, JEXKUTh Y cepennHi

BiZpiska, IO CIOJIyYae IMeHTPU KiJI, BIMCAHUX B OCHOBU ITPU-
amu. Ilpuuomy pamiyc KyJi DOpiBHIOE pamiycy KoJia, BIOHca-

HOTO B OCHOBY IIPM3MH, a AiaMeTp KyJii — BHCOTi IIPU3MH.
Arxwo ABCA,B,C; — upama mpusma
it O; — IeHTDP KoJa, BIHCaHOTO B ocHOBYy ABC,
O, — LeHTp KoJja, BIMCAHOIO B OCHOBY 4;B,C;,
O — cepenuna Biapiska 0,0, ,
mo O — IeHTp BIMCAHOI Ky,

rBHHC. Kymi r}cona, BINC. B OCH ?

d H

BOUC.KyJai ~— T mp
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IIpodosicenns maon. 11
IToxuna npusma

SARITO B mOXWJAYy IPU3MY BIIMCAHO KYJIO, TO pajiyc KyJri
IOPiBHIOE pamiycy KoJjia, BOMCAHOTO B IMEPIEeHIUKYJIAPHUN
mepepis mpuaMu, a giaMeTp KYJIi JOpPiBHIOE BHCOTI MPU3MMU.
Arwo B nmpusmy ABCA;B,C, Bnucasno xKymo i AyB)C,
MepIeHIUuKYJIIPHUN mepepis (I‘IJI. AyByC, J_AAI),

mo Tsmue. Kym Tkona, Brime. y nepm. nep. AgByCy

d H

BOUC.Kyai ~ 7 mp

3. Kynsa, omucaHa HaBKOJIO mipaMimu

Kyna HasuBaeThcAa OMMCAHOI HABKOJIO MNipamigMu, AKmo Bci
BEPUINHM IIipaMigu Jie;KaTh Ha MOBEPXHi KyJri.

O — meHTp ommcaHol Ky.Ji,

OA=0B=0C=SO=R

omuc. KyJi

ITipamida, ocro6oro éucomu AKOi € UeHmp ONUCAHOZ0 HAEKONLO OCHOBU KOLA

Y rakiii mipamini meHTp ommcaHOI KyJi JIEKUTH Ha OPAMIii,

III0 MIiCTUTH BHCOTY IIipaMifu, y TOUIll mepeTHHY Ifiel mpamMoi

i3 cepeIMHHUM IEPIEHIUKYJIIPOM OO0 OiuHOoro pedpa.

SO — Bucora nipamigu SABC,

O — IeHTP KO0JIa, ONMCAHOI0 HaBKOJIO OCHOBHU IIipaminu,

M — cepenuua pebpa SA,

MO, L SA (y naomuri ASO),

MO, mneperunae npamy SO y Touni O,

O, — 1eHTp omucaHol KyJi,

SO, =R

AO=R

KoOJia, OII¥C. HaBK. OCH
Il naxu po36’a3Yy6aHHA:
1) Ypaxosytoun, mo £SO;M =-.SAO, o6UHUCTIOEMO eJeMeH-
TH IPAMOKYTHUX TpuUKyTHuKiB SAO i SMO, ...
2) Ypaxosyroun, mo ASMO; © ASOA , sanucyeMo Binmosiz-
Hi mmpomopirii...

onuc. KyJi ?

Kynsa, onucana Ha6Kkon0 npasunvroi nipamiou

1. HaBkoJso 6yab-AKOI MpaBUIbHOI mipaMifiu MOKHaA OMUCATHU
Ky (cdhepy).

ITeutp KyJii (chepu), ommcaHoi HABKOJIO IPABUIBHOI Iipa-
Migu, JIeXKUTh Ha oci mipamigm.

2. Pagiyc Kymai (chepu), ommncamoi HABKOJIO MPaBUJIBLHOI UO-
TUPUKYTHOI IIipaMigu, TOPiBHIOE pagiycy KoJia, OIMCaHOT'O
HABKOJIO [JiaroHaJbHOTO Ilepepidy mipamimw, (miaroHaJb-
HUM mepepis — IIe mepepis mipamigm, 110 IPOXOIUTH Uepes
BEPINUHY HipaMinm i giaroHajab OCHOBH).




§ 13. KoMmOiHaLlii MHOrorpaHHKKIB i3 KyJneto

IIpodosxcenns maon. 11

Hosinvra nipamioa

ITenTp KyJi, onmucaHOi HABKOJO AOBiJIbHOI mipaminm (HaBKOJIO
OCHOBH SKOI MOKHA OIIMCATU KOJIO), JEeKUTh Ha IIPAMil, mep-
MeHIUKYJIAPHIN M0 IJOIMHU OCHOBH, IO IIPOXOAUTH Uepes
IMEeHTP KO0Jia, OMMCAHOTO HABKOJIO OCHOBU, Yy TOUIll MEPETUHY
1iel mpsMoi 3 MJIOIIMHOI0, AKa HePHeHAUKYJIAPHA 40 OiuHOro
pebpa i mpoxXoguTh uepes HOro CepequHy.
O — 1eHTP KoJa, ONMCAHOT0 HaBKOJIO OCHOBH,

00, 1 nn. ABC,
M — cepenuna peGpa SA, oo LSA (Mea),
o meperunae OO, y touniO,,

O, — IeHTp ommcaHOI KyIii

4. Kynsa, BucaHa B mipamimgy

Kynxs HasuBaeThca BNMCaHOW B NMipamMigy, SIKIio Bci rpani mi-
paMigu TOTMKAIOTHCA IO Ii€l KyJIi.

O — 1eHTp BIHCAHOI KY.JIi,
g K — Touka motuky mo rpaui SAC,
OK =7y oy (OK L1m. SAC)

Ilipamida, ochoéa éucomu axKoi — yYeHmp 6NUCAHO20 6 OCHO8Y KOLA

¥V rakol mipamigm ImeHTP BOMCAHOI KyJIi JEXUTHL Ha BUCOTI mImipaminwm,
y TOUIli IIepeTHuHY BUCOTH 3 OiCEKTPMCOI0 JIIHIMHOTO KyTa JBOTPAHHOTO
KyTa IIPU OCHOBI.
S SO — Bucora mipamigu SABC (O — 1eHTp KoJia, BIHCAHOTO
B OCHOBY),
/SMO — nimittauit (OM 1. BC, SM 1 BC),
MO; — OicexTpuca xyra SMO,
MO, ueperurae SO B Touni O,
B O, — ILeHTpP BIHCAHOI KyJi,
(8
—m OOl =r

BIIKC. KYJIi ?
OM =r,
KO0JIa, BIIUC. B OCH

Hlnaxu po36’a3Yy6aHHA:

1
1) LOMO, = 5 £ZSMO . Posrisgaemo IpAMOKYTHI TpukytHUKH OMO,
i SOM...;

SO SM
2) ockineku MO, — Gicexkrpuca ASMO, to L-—— .
00, OM
3V,
3) ’"Bnnc.uymz—p (o6rpyHTyBaHHS (hopMysu HaBememe B § 17, c. 176).

IIOBH. Hip
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3arxinyennsa maba. 11

Hosinvra nipamioa

S IenTp kysi, BomcaHol B AOBiIBHY TPUKYTHY Hipamifny, Jie-
KUTh Y TOUIll MepeTuHYy OiCeKTOPHUX ILJIONIMH JBOTPAHHUX
KyTiB mpu pebpax mipamigu.

HocTaTHBO POSTIIAHYTU TPU O0iCEKTOPHI ILJIOIITUHU.

O — 1eHTp BOMCAHOI Ky,

A B mi. BCO — 6GicekTopHA IJIOIIMHA ABOTPAHHOTO KyTa IIPU pe-
6pi BC.
3Vnip
OK 1l un. ABC ’ OK = annc.Ryni ’ annc.KyJ[i =

TIOBH. IIip

MNOACHEHHA M OBI'PYHTYBAHHH

1. BnucaHi M onmcaHi MHOrorpaHHUKM.
Kyna, onncaHa HaBKOJ1O MPU3MM.
O3Ha4yeHHA. MHOrorpaHHMK HasMBaETbCA

BMMCaAHUM Y KyJll0, SIKIIO BCi #oro Bep-
IIMHYU JIe;KaTh HA MOBEPXHi KyJi (a Ky
Ha3WBAETHCS OMHCAHOI HABKOJIO MHOTO-

TPaHHUKA).

O3HayeHHA. MHOrorpaHHMK Ha3MBAa€ETbCA
OMUCAaHMM HABKOJI0 KyJli, AKIIO BCi #oro
TpaHi JOTHUKAIOTHCA A0 NOBEPXHi KYJIi
(a Ky HA3UBAETHCA BIMCAHOI Y MHO-
TOTPaAHHUK).

PosrisaemMo O6iJbIll AeTajbHO pPO3TAIIY-
BaHHA IEHTPA KYJIi, ONMMCAHOI HABKOJIO IPU-
3Mu (3a 03HAUEHHAM yCi BePIIUHU TaKOl Ipu-
3MHU JIe)KaTh Ha MOBEPXHi OomMcaHoi KyJIi).

® Hexait KyJaio ONMCAHO HABKOJO IIPHU-
samu ABCA;B;C; i touka O — meHTp KyJi
(puc. 13.1). Posriaremo mepepis KyJi mio-
MUHAMU HUXKHBOI I BEePXHBOI OCHOB. Y 1e-
pepisi omep:KyeMO KPyTrH, OIIMCAHI HaBKOJIO
ocHOB. OCKiJIbKM OCHOBYM TPUWU3MHU PiBHi, TO
I Kpyru IepepisiB OyayTh piBHiI, a oTKe,
pO3TaIIOBYyBAaTUMYThCA HaA PiBHiN BigcraHi
Big menTpa. IIpoBememo i3 meHTpa KyJi mep-
neggukynap OO; L noa. ABC, Toxi 3a Teope-
Mmoo 12.1 Touka O; — IeHTp Kpyra Iepepisy
Kyai maommuaoio ABC. IlpomoB:XuMO Bimpi-
30k 0,0 no meperuny 3 miomuHoR A;B;C;
y Touni O,. OcHOBU IPU3MU NapajenbHi, ToAl

npama O0,0,, nepneHAUKYJIApPHA OO OnHiel
3 HUX, OyJe mepneHIuKYJIApPHA I iHImiii, TOO-
to 00, 1 nn. A;B,C;. Maewmo, mo Touka O, —
IeHTp Kpyra nepepisy KyJii miomuHoo A; B, C;,
a Bigpisku OO, i1 OO, — piBHI Bixcrani Bif
ImeHTpa KyJi O0 KpyriB mepepisiB. 3a osHa-
YEeHHSM BepXHSA U HUMKHS OCHOBU ITPU3MU
CYMIIIaloThcA IapajieIbHUM IepeHeCeHHAM
Ha BeKTOp A;A. Ane mpu npomy cymima-
oTeesa U meHTpum O, Ta O; Kix, onmmcaHHX
HaBKOJO ocHOB mnpusmu. Toxi A;A]0,0;
1 0,0, Lon. ABC, tomy A;A 1 nn. ABC, T06-
To mpuama mpsima. O

Puc. 73.7

Otixe, KYJA0 MOXMCHA onucamu miabKu
HABKOJLO NpAMOI NPUIMU, HABKOJO OCHOBU
AKOL MOXMCHA onucamu Koao. Llewmp kyai,
ONUCAHOL HABKOJO NPAMOL NPUSMU, JLeH UMD
Yy cepeduri 8i0pi3ka, WO CNOAYYAE UEHMPU
KiJl, ONUCAHUX HABKOJLO OCHO8 NPU3MU.
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3a3HaunMo, IO OOIPYHTYBaHHS PO3Ta-
IIyBaHHSA IIeHTpa KYJi, OIMCAHOI HaBKOJO
mpusMu, O0yJI0 HaBeJeHO AJA TPUKYTHOI IIpu-
3MHU, ajie BOHO € MPaBUJIbHUM i Mg Oyab-AKO1
OpAMOI IPU3MU, HABKOJIO OCHOBU AKOI MOXK-
Ha ommcaTd Kojo. TakKok 3a3HAYMMO, IIO
Ui PO3B’sA3YBAaHHS B3ajau Ha OOYMCJIEeHH,
MoB’sI3aHUX i3 KyJeio, OMMCAHOK HAaBKOJIO
mpsAMOi TPWU3MM, 3a3BUUall JOBOAUTHCA PO3-
TIAfaTd OPAMOKYTHUN TpukyTHUK AOO,,
BUIIJIEHUHA KOJbOPOM Ha puc. 13.1, y aKomy

AOzRKym, AO; — pajiyc Koja, OIUCAHOIO

HaBKOJIO OCHOBU Ipusmu, i OO0, =EA1A'

2. Kyna, BnMcaHa B NpU3my

A i gna OyIb-AKOro MHOT'OTPAHHUKA,
KYJls. HAa3UBAETHCA BNUCAHOK 6 NPUIMY, TKIIO
BCi I'paHi IpU3MU AOTUKAIOTHCA OO Ili€el KyJIi.

® Hexaii KyJgo BIOHCAHO B  IIPU-
smy ABCA;B,C,; i Touka O — mHeHTp KyJi
(puc. 13.2). fArimo M — ToOYKa HOTUKY KYJIi
3 rpanHio ABB,A;, To 3a Teopemoio 12.3 pa-
niyc OM Lun. ABB,. Ane Ttoni OM L AA,.

B

A
Puc. 13.2

IIposesnemo uepes Touxy M y rpani ABB, A,
npamy AyB, Ll AA; i posriasHemMo mepepis
OpuaMu I KyJi IJIOIUHOIO, IO HPOXOAUTH
uepes mpami AygB, i OM, aki neperuHa-
IOTbCS. 3a O3HAKOI0 NepPIeHAUKYJISAPHOCTI
OpAMOi ¥ MJIOIIMHYU ILJIOIMHA OTPUMAHOTO
nepepizy AyByC, nepneHIuUKyJIApHa A0 pe-
O6pa AA,, Toxi orpumanuii mepepis A,B,C,
NePHeHIUKYIAPHUNA A0 Bcix OiuHmMxX pebdep.
Voro HasuBaOTh nepneHOUKYLAPHUM nepe-
pizom npusmu. Takox 3a 03HAKOIO IIEPIIEH-

JIUKYJIAPHOCTI IIJIOIMWH NEePHeHAUKYJIAPHUN
nepepis Oye NePIEHINKYIAPHUM 10 KOXKHOI
6iumoi rpani mpusmu. Tomy Bci TOUKHM mOTH-
Ky chepu 3 OGiuHMMH TrpaHAMU (AK OCHOBU
NepIeHAUKYJIAPiB, NTPOBEeAEHUX 13 IeHTpa
KyJi Ha [OOTHUYHI IIJIOIIUHU) JIEKATUMYTH
y mromuni A,B)C,. Ilepepis Kyui miero mio-
IUHOK Oyae BEJIUKUM KPYroM, BIHMCAHUM
y TpukyTHuUK A,B,C,.

Croosyunmo 1eHTp KyJi 3 Toukoro O; —
TOUKOI0O JOTUKY KyJi 3 ocHOoBoio ABC mpu-
smu. Togi OO; L. ABC. IIponoB:xuMo Bif-
pisox 0,0 1o neperuny 3 miaomuHoo A, B,C;
y Tounii O,. OCHOBH IPU3MHU IapajeibHi, Toal
npama 0;0,, nepneHAUKYJIApHA MO0 OnHiel
3 HUX, OyAe IepHeHIMKYJIAPHA i m0 iHIIoi,
tobto OO0, 1 nn. A;B,C,. Ockinbku 3 Touku O
MOKHA IIPOBECTH TiJIbKU OJUH TEePIeHIUKY-
JAp Ha miaomuny A;B,C,, To O, — Touka J10-
THKY KyJi 3 miromusono A;B;C; i Bimpisox
0,0, — piamerp xyni (0,0, Lmr. ABC). O

OTmiKe, AKWO 8 NOXULY NPU3MY BNUCA-
HO Kyato, mo padiyc kyai 0opienioe padiycy
KOJQ, 6NUCAHO20 8 NePneHOUKYLAPHULL nepe-
pis npusmu, a diamemp Ky.ni OOPI6HIOE BUCO-
mi npusamu.

B .

1

A

Puc. 713.3

SIKmIo BpaxyBaTu, IO B OPAMiN mpusami
MEePIeHAUKYJIAPHUN Iepepi3 IpPu3Mu IOPiB-
Hioe ii ocHoBam (puc. 13.3), To uenmp ky.ai,
6NUCAHOL 8 NpAMY NPU3MY, JLEHUMb Y ce-
peduni 8i0pidka, W0 CnoOLYLae UeHmpu Kil,
enucanux 6 ocHosu npusmu. Ilpuvomy padi-
yc Kyai 0opisHioe padiycy KoLa, NUCAHOZO
6 0CHO8Y npusmu, a diamemp KyJsi — 6ucomi
npu3mu.
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3. Kynsa, onucaHa HaBKosi0 nipamiau

Ax i gna Oyab-AKOro MHOTOTPAHHUKA, KYJS HA3WUBAETHCA ONU-
CaHO0 HABKOJO nipamiou, AKIINO BCi BEpIIMHU IIipaMinu JieKaTh
Ha IIOBEPXHi KYJIi.

® PosrigEeMo Mmepepis KyJai IJIOIMUHOIO OCHOBM IIipaminm.
Y mepepisi micrameMo Kpyr, OIIMCAHUN HABKOJO OCHOBM Iripami-
I, OCKiJIbKM BCi BepPIIMHU OCHOBHW JIe)KaTh Ha IIOBEPXHI KyJIi
(Kkpyr, omucaHuii HaBKoJI0O TpukyTHuUKa ABC, y mipamimax SABC
Ha puc. 13.4 i 13.5).

$Ikmio i3 menTpa Kyai — Touku O; mpoBecTu NepueHAUKYIAp O,0
Ha CiuHYy ILIOIUHY, TO Oro ocHoBa — Touka O Oyne IIeHTPOM KPY-
ra mepepisy, TOOTO IIEHTPOM KO0Jia, OIMCAHOT0 HABKOJO OCHOBHU IIi-
paminm.

OT:xe, yeHmp KyJi, ONUCAHOL HABKOL0 008inbHOL nipamidu, (Ha-
B8KOJI0 OCHOBU AKOL MONCHA ONUCAMU KOJIO) JeHUMb HA NPAMILL, W0
nepneHouKyaapHa 00 NAOWUHU T OCHOBU i nPox0dumbv uepe3 uenmp
KOG, ONUCAHO20 HABKOJLO OCHOBU Nipamiou.

MoskauBi ABa BUIIaAKK PO3TAINYBAHHSA BePIIMHU Hipamigm S

BigHOCHO mpamoi OO0;.

1. BepmwuHa S (IpoTuiesKHa OCHOBI ITipaMign) JeKUTh HA IPAMii
0O, (puc. 13.5). Ile 6yne B ToMy BUNALKY, KOJIU OCHOBOIO BU-
COTH TipaMigW € IIeHTP OIMCAHOTO HABKOJIO OCHOBHW Hipamigm
KoJia (ocKisibKu yepe3 TouKy O MOKHa IPOBECTU TiJIbKU OJHY
OpAMY, IePHeHINKYIAPHY OO IJIOIIMHU OcHOBU). Tomi Oiume
pebpo mipaminm (mampukrigan, SA) JgexaTuMe B OXHIN ILJIOIMHIL
3 BucoToio SO mipamigu. ¥ 1ifi IJIOMIKHI IIEHTP KYJi — TOYKa
O; (arexkuts Ha npawmiii SO) piBHOBigganeHa Bif KiHIIB Bigpis-
ka SA (SO, =AO; sk pagiycu Kyimai) i Tomy JeXuTh Ha cepe-
OUHHOMY MHepHeHIUKYJIApPi mo pebpa SA.

2. Bepmmua S Moxke He Jexxaru Ha npamiii OO;. Aje i B oMy
BUIJKy LeHTp KyJi — rTouka O; (jexurs Ha npawmiii 00, ),
piBHOBig#aneHa Bijg kiHmiB Biapiska SA (SO; =AO; ak pagi-
ycu KyJii) i TOMy JIeKUTH y IJIOIIHHI, IM0 IMepHeHANKYJIApHA
o pebpa SA i mpoxoauTh uepes #oro cepenuny (auB. § 17 min-
pyunuka mias 10 kmacy a6o taba. 9 ma c. 195). O

Omxe, MU OOI'DYHTYBAJMW TBEPIKEHHS, BUKJAAeHi B IYHKTI 3

Tabjg. 11, a came:

1. Axwo 6 nipamidi ocHO80I0 6ucomu € yeHmp KOJia, ONUCAHOZ0
HABKOJ0 OCHOBU, MO YeHmp ONUCAHOl HABKOJLO nipamiou Ky.Ji
Jedums Ha npamiil, wo micmumb gucomy nipamiou, y mouui
nepemuny yiei npamoi i3 cepeOuHHUM NnepnenouKyaipom 0o 0iy-
Hozo pebpa (puc. 13.5).

2. IJeump Kyai, onucanoi Ha6K0L0 008inAbHOLI nipamiou, Jaeiumo
Ha npamiii, nepnenOuKyaapHiili 00 NJIOUWUHU OCHOBU, W0 NpPO-
x00umv yepe3 yeHmp KoJaa, ONUCAHO020 HABKOJO OCHOBU, I MOU-
ui nepemuny uiei npamoi 3 NJOUUHOI, WO NepneHOuUKYIIPHA
00 0iurn020 pebpa i npoxodumsv uepes itozo cepeduny (puc. 13.6).

Puc. 73.4

Puc. 713.7



§ 13. KoMmOiHaLlii MHOrorpaHHKKIB i3 KyJneto

3aszHaunmMo, IO SKIIO B MHipaMiZi OCHOBOIO BHCOTH € IIEHTP
KOJIa, OIMCAHOTO HABKOJIO OCHOBHU, TO IIEHTP OMMCAHOI KyJi MOiKe
posTaIrioByBaTucsa Ha BucoTi mipamigu (puc. 13.5), abo Ha mpo-
noBxKeHHI BucoTu (puc. 13.7), abo 30iraTmcsa 3 OCHOBOIO BHCOTU
mipamigu (puc. 13.8).

Taxox 3a3HAUMMO, IO B IPAaBUJIBHINA IIipaMiZi 0CHOBOIO BUCOTH
€ IIeHTP OCHOBU, AKUU Yy IPABUIBHOMY MHOTOKYTHUKY € i IIeHTPOM
KO0JIa, OIIMCAHOTO HABKOJIO OCHOBU, TOMY UEHMpP ONUCAHOL HABKOJLO
npasuavbHol nipamiou Ky Jaexcamume HA NPAMIL, W0 Micmumb
eucomy nipamiou, mobmo Ha 0Ci NpasuabHOL nipamiou.

YV Bumaaxky NmpaBUJIBLHOI YOTHPUKYTHOI mipamimu 3asBuuaii 0y-
Ba€ 3PYYHO pPOSTJIAHYTU [TiarOHAJBLHUU mepepis mipamigu, ToOTO
mepepis mipaminy, m10 IPOXOAUWTH Uepes3 BepIIMHY mipamigm i mia-
roHayib ocHOBU. OCKiJIbKU Iieil Ilepepid TPOXOAUTH Yepe3 IEHTP
KyJi, TO B IIepepisi ogep:KMMO BEJIUKHUHN KPYT, OMUCAHUI HABKOJIO
miaronajgbHOTO Iepepisy (puc. 13.9).

Maewmo, 1m0 padiyc kyai (cgepu), onucanoi HABKOLO NPABUJLL-
HOl yomupukymmuol nipamiou, 0opisHioe padiycy KOLA, ONUCAHOZO
Ha8Ko0J0 0iazoHalbH020 nepepidy nipamiou.

5
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4. Kyna, snucaHa B nipamigy

Ax i gaa Oyab-AKOro MHOTOTPaHHUKA,
KYJsa Ha3WUBAETLCA BNUCAHOW 8 nipamidy,
AKITO BCi rpaHi mipamigm OOTHUKAIOTBCA [0
miel Kyi. B

SIKIT0 KOMKHA T'paHb Hmipamigm € moTHU4Y-
HOIO IO KYJIi, TO BCi BifcTaHi Bim meHTpa KyJIi
[0 TpaHel MOPiBHIOIOTH pamiycy KyJi (0CKiab-
KU pajiiyc, MPOBEIEeHNN Y TOUKY JOTUKY, IIep- c
MeHIUKYJIAPHUN n0 BimmoBimmoi rpawni). Toxi
IEeHTP KYyJi piBHOBiAmaeHUI Big rpaHei ycix Puc. 13.10

IBOTPAaHHUX KYTiB ITpu pebdpax mipamiau. ¥Ypa-
XOBYIOUH, IO T€OMETPUUYHUM MiCIIeM TOYOK,
piBHOBimmaseHUX Bim MBOX ILJIOIIWH, IO IIe-
PEeTUHAIOTLCS, € OiCeKTOPHI IIJIOMIMHN YTBOPe-
HUX IBOTPAHHUX KyTiB (auB. § 17 migpyunuka
nna 10 xkaacy abo Ta6u. 9 ma c. 195), omep-
JKY€EMO, IO IEHTP KYJi, BIUCAHOI B AOBiIBHY
TPUKYTHY IIipaMimy, pO3TaIllOBaHUIN y TOYIli
mepeTuHy 0iCeKTOPHUX IIJIOIIMUH IBOTPAHHUX
KyTiB mpu peOpax mipamigu*. ¥V TpuryTHii
mipamigi 1mi OiceKTOpHI MJIOHMIMHU 3aBKIN
mepeTUHAThCA B ONHIN Touri (puc. 13.10).

* 3asdHaAYMMO, IO B IIipaMigy MOKHa BIKUCATHU
KYJIIO0 TOAi ¥ TiILKY TOMi, KOJIX Bci OiceKTopHi
IJIOIIUHYU BHYTPIITHIX ABOTPAHHUX KYTiB mi-
pamMinu mepeTuHaThCA B OAHi TOUII.

Iia mipamigm, OCHOBOIO BUCOTU HAKOIL
€ IeHTP KOJa, BIWCAHOTO B OCHOBY, MOKHA
BKasaTu OiJIbII 3PYYHUI OpPi€eHTHUD IJs BU-
3HAUEHHd I[eHTpa BIMCAHOI KyJi, a came:

AKUL0 0OCHOB010 8UCOMU nipamiou € uenmp
KOG, 6NUCAH020 68 OCHOB8Y, MO UEHMp 6NuU-
CaHOL KYaLi Jexcumdv Ha ucomi nipamiou
8 mouyi nepemuny eucomu 3 OiceKmpucoio
JAiHiLHO20 KYyma 0802pAHH020 Kyma npu
OCHO8I nipamiou.

® Hexait y mipamigi SABC o0cHOBOIO
Bucotu SO € Touka O — IIeHTP BIIKCAHOTO
B ocHOBY Koja (puc. 13.11), a M i N —
TOUKW JOTHUKY KOJa, BIMCAHOTO B OCHOBY
mipamigu, 3i cropomamu BC i AC Bigmo-
Biguo. Tomi OM L BC i 3a TeopeMOi0O IIpPO
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Tpu nepueHgukyaapu SM 1 BC, otike,
/SMQO — niHidHUNA KyT JBOTPAHHOTO KyTa
npu pebpi BC. Awmamoriuno, /SNO — ni-
HilHU# KyT OABOTpaHHOTrO KyTa mpu pebpi AC
(£LSNO=~28SMO).

Puc. 73.71

IIpoBememo Gicextpucy MO, miniiiHOrO
kyTa SMO i nosHauumo depe3 O; TOUKY Ie-
petuHy OicexTpucu 3 Bucoroio SO mipamigm.
Yuumemo B xyr SMO mwiBKpPyr i3 meHTpoOM
y Touni O; i paxgiyca O;0 Tak, AK IIOKasza-

HO Ha pumec. 13.11 (O,K LSM, 0O,0=0;K).
OGepraTuMeMO IiBKPYT HaBKOJIO mpamoi SO.
Opepsxkumo wrymro. IloBememo, 1m0 A KyJid
BIICaHa B 3aJlaHy Iipaminmy.

Ockinbku 0,0 —  pazpiyc wymi
it 0,0 Loa. ABC (0,0 — ugactusa Bucotu SO
mipamigu), To miomuHa ABC € TOTHUYHOIO
Io 1moOymoBaHOI KyJai. YpaxoByiouw, IO
IJIOIIWHA JHHINHOTO KyTa IIepIeHIUKYJIAp-
Ha 0 KOXKHOI I'paHi IIbOTO KyTa, Ma€MoO, IO
w1 SMO L nn. SBC. Ane pagiyc O;K 1L SM,
roai O;K 1. SBC, otxe, nimomuna SBC —
JOTHYHA IO ITOOYyIOBaHOI KYJIi.

IIi mipkyBaHHA MOXHa IIOBTOPUTH IIOI0
Oyab-sikol O6iuHOl rpanHi mipamigm. Iyia 1bo-
To JOCTaTHBO BpaxXyBaTW, IO, HAIPUKJIAI,
ASON = ASOM, i nosepuyTu TpuKyTHUK SOM
HaBKoJO oci SO Tak, mob BiH cymicTuBcA
3 TpukyTHUKOM SON.

Toxi Bci rpami mipamigu OyayThb ZOTHY-
HUMHU 0 KyJi, i, 3a o3HAYeHHAM, KyJd Oyme
BIucana B mipamimy. O

MPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

¥V Kyxaio pamiyca R BOmcamo IPAMOKYTHHUII IIapaJjieselilne], AiaroHalb
SIKOTO YTBOPIOE 3 IIJIOIIMHOIO0 OCHOBU Ta 3 OAHiI€I0 3 OIYHMX I'paHel KyTu

30°. 3mailiniTe BUMipu mapaJjiesemineza.

Po3sB’a3zannsa

P Ockinbku Bei giaroHasi IpAMOKYTHO-
ro mapaJieJierninefa piBHi, IIepPeTUHAIOTH-
cd B OOHINA TOUIi ¥ TOYKOI MEePeTHUHY
(Trourkoto O) minATbCSA HABIiJ, TO Touka O
pPiBHOBimmaseHa Big yciX BepIIHH IHOTO
OPAMOKYTHOTO TapaJjiejielrinena, ToOTO
€ IIEHTPOM OIIMCAHOI KyJi, a KOXKHAa miaro-
HaJIb IPAMOKYTHOI'O IIapaJjeJelinena € gia-
MerpoM Imiei kyui, mampukiaan AC; =2R
(puc. 13.12).

Y  nopamMoKyTHOMY — mapaJiejemnimeni
C,D, Lun. ADD,, tomi £C{AD; — KyT
Haxmiry giaronami C;A go rpami ADD, A,
i £C;AD; =30°. Arasoriuso C,C L nn. ABC,

KomenTap

3a yMOBOIO 3aJaui mapaJiesiemniine]; BIHCAHUI

Y KYJIO, OT:Ke, KYJd OlMcaHa HaBKOJO Hapale-
Jenimena.

Puc. 73.72

Hnsa po3B’sA3yBaHHSA Iiel 3amadui MosKHa Ipu-

toni £ C;AC — Kyr Haxuy giaroHan C;A
no momuan ABC i £LC;AC=30°.

rajgaTu, 0 IPAMOKYTHUN IapaJjeseninen € mpsa-
MOIO IIPUBMOIO i PO3TalIyBaHHS IIeHTPA OIMMCAHOL
KyJi, 3a3HaueHe B mMyHKTi 1 Ta6u. 11.
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Is npamoxyTtHOTrOo TpuKyTHHKa ACC;
MaeMo:

CC, = AC, ~sin30°=2R«%=R,

NG

AC=ACl~cos30°=2R~T=R\/§.
AHaiOTiuHO 3 IPAMOKYTHOTO TPUKYT-
muka AC;D; maemo: C;D,=R. I3 npamo-

KyTHOTO TpUKyTHUKAa ACD (CD =C,D, = R)
MaeMo:

OnmHax mpocTiiie BpaxyBaTH, IO B HIPAMO-
KYTHOMY IIapaJjieJielrilesi TouKa HepeTuHy Horo
IiaroHajeil piBHOBimmaJsieHa Bim ycix ioro Bep-
MIUH, TOOTO € IEHTPOM OIIMCAHOI HAaBKOJIO HHOTO
Kynai. Haa o6rpyHTYBaHHA KyTa MiK AiaroHaJi-
JI0 IapaJejierninena ¥ BiAMOBiTHOIO MJIOIIUHOIO
CJim ypaxyBaTH, II[0 B IPAMOKYTHOMY IIapaJeJe-
nineai C,C lmua. ABC i C;D; Lun.ADD,. Togi
AC — mpoekmnia Bigpiska AC; Ha miomuny ABC
i AD;, — mnpoekuis Bispiska AC; Ha ILJIOIIUHY
ADD,. lani BpaxoByeMO, 10 KYT MidK ITOXUJIOIO

1 MJIOIWHOIO — IIe KYT Mi)K ITOXMJIOI0 Ta il mpo-
€KIIi€I0 Ha II0 ILJIOIIVHY.

aD=JAC?—cD? =\(RV3) -R® =RVZ .

Tonmi BuMipu 3aaHOTO IIPAMOKYTHOTO IIa-
paJesieniinesia IOPiBHIOIOTH RJ2 ; R; R. <

3aysaxcenHs. 13 poss’sssauHs 1miel s3amaui Maemo, IO UeHMpP KyJi,
ONUCAHOl HABKOJLO NPAMOKYMHOZ0 napaJdesenineda, Jexiumbv Yy MmMouui
nepemuHy i0zo OiazoHaJgeil, a KOXHA 0iazOHALbL NPAMOKYMHO20 napa-
Jaenenineda € diamempom ONUCAHOL KYJi.

B ocuoBi mipamingu me:xuTh piBHOGEAPEHUH TPUKYTHUK i3 KyToM [ mpm
ocHOBi TpukyTHUKA. [IBi piBHi OiuHi rpani mipamigu mepneHIMKYJIAPHIL
IO TLJIOIIMHU ii OCHOBHU, a TpeTdA OiuyHA T'PaHb YTBOPIOE 3 OCHOBOIO KYT O..
3HaWOiThP BMCOTY HipaMigu, SKIO pagiyc OIMCaHOI HABKOJIO IipamMigm
KyJai mopiBHiOE R.

3adaya 2

Po3B’a3anHA Komenrap

1. Onsa oO6rpyHTYBaHHS pO3TAITy-
BaHHS BHCOTU IIipaMigu BpaxoBYeEMO:
ARIO ABi cymiskui 6iumi rpami mipa-
Mify OepHeHJUKYJIAPHI [0 IJIOIIWHU
OCHOBU, TO BHCOTOIO HipaMimgu € IXHeE
cuisbae OiuHe pebpo (muB. § 5). Ile
Heo0XiTHO BpaxXxyBaTH! BJKe ITiJ] 4ac I0-
O0ymoBu pucyuka (puc. 13.13).

P 1. Hexait y nipamini SABC AB=BC, £ ACB=8,
mit. SAB | nn. ABC i nn. SBC L un. ABC (puc. 13.13).
Toxi SB — Bucora nipamiau (SBLmr. ABC).

2. IIpoBegemo BM 1 AC, tomi SM 1 AC 3a Teo-
peMoIo PO TPHU MEePHeHAUKYIAAPH, oTKe, L SMB —
JiHIAHUA KyT [OBOTPAHHOTO KyTa mnpu pedpi AC
i ZSMB=a«.

3. Hexaii Touka O — IIeHTP KoJia, OIHCAHO-
ro HaBKOJIO piBHOOexpeHoro TpukyTHuKa ABC (Bim
JeXUTh Ha npamiii BM, ockinbku BM — Bucora
1 MemiaHa TPUKYTHHKA, a OT:Ke, i CepefuHHUN mep-
nesauKynaap go croporu AC). Toxi nmerntp O, ommca-
HOl Kyni Jexxurh Ha npamiit OO, , NepHeHAUKYJIADP-
Hi#t o maomuuu ABC. Taxkox SB 1 on. ABC, oT:xe,
OO, || SB. IlapanenpHi npaMi Jexars B OJHIN IJIO-
muHi, 1 B nif naomuni touka O; piBHOBiAzaneHa
Big Touok S i B (SO1 = BO, =R) .

Puc. 713.73
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Otrxe, Touka O; posralloBaHa Ha CEePeIUHHOMY
nepneEgukyaapi KO; no pebpa SB. (3asmaumumo,

mio Toai OO; KB — IpAMOKYTHHUK

i 001=BK=%SB.)

4. Tlosmauumo SB=x (me x>0). Tonxi

00,=BK=>SB="*.
2 2

I3 mpamoryTHOTO TpUKyTHUKA SMB:
BM =SBctgo=xctgo .

I3 mpamokyTHoro TpuKkyTHUKa BMC MaeMo:

BC= BM _ xctgo

sinf} sinf}

Pagiyc koJsa, ommcaHoOro HaBKOJO TPUKYTHUKA,

IOpPiBHIOE:
BC _ xctgo

BO= = .
2sin ~ BAC  2sin®p

Iz npamokyTHOro TpukyTHHKa BOO; MaeMo:

00? + BO*=0,B%.
Toni
2 2 2
x4 M# =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 IPUKJIAL PO3B’A3Y-
BaHHA 3a1aui Ha KoMOiHAIlifo Tig o6epTaHHS.
Haragaemo, 1110 mig yac poss’s3yBaHHs 3aaau
Ha KoMOiHaIlito Tis obepramusa uyacTo OyBae
3PYYHO PO3TJIAHYTHU OCHOBUM Ilepepis 3amaHol
KoMmbGiHarrii (i 3BecTu 3amauy A0 MIaHiMeTpuU-
HOI — numB. TaKo:k 3amauy 4 § 12 ma c. 127).

3a3Hatho, 10 KyJiern, 6nucaHow 8 KO-
HYcC, Hasusaembvcsia KyJd, AKa domukxaemoscs

Y mpomy BuUmanky piBHi 6iuni rpa-
Hi MiCTUTUMYTH PiBHi CTOPOHU PiBHO-
0epeHOr0 TPUKYTHUKA, IO JIEKUTH
B ocHoBi mipamigu (ASAB=ASCB
3a IBOMa KaTeTaMu).

2. [lna moOymoBu JiHIAHOTO KyTa
IBOTpaHHOTO KyTa mpu peopi AC mo-
CTaTHBO B IJIOIIWHIi OCHOBU 3 OCHOBU
BHUCOTHU TPOBECTU NepIeHAuKyIap BM
0 IIbOro pebpa, CIOJIYUYUTU OTPUMA-
Hy Touky M i3 BepmmHOIO mipamigm S
i ckopucTraTucsa TEOpEeMOIO IIPO TPU
MePIeHAUKYJIAPHU.

3. Ilnsg oOTrpyHTYBaHHSA PO3TAIIY-
BaHHA IIeHTPa OIIMCAHOI KYJIi CKO-
pUCTAaEMOCS TBEPAKEHHAM, IO IEHTP
KyJi, ommcaHol HaABKOJO OOBiJIBHOI
mipamigu, JIeKUTh Ha NPAMiil, Iep-
NeHAUKYJIAPHIN [0 IJIOMIMHU i OCHO-
BU, IO TPOXOAUTHL Yepes3 IeHTP KoJa,
ONMCAaHOTO HABKOJIO OCHOBU IIipaminm.

4. TIix yac BUKOHAHHA OOYMCIIIO-
BAJbHOI YACTHMHU PO3B ABaHHSA CJIif
ypaxyBaTu, ITIIO0 3aJaHUi Binapisok (pa-
niye kyai R) i samami kytu (o i B)
HEeMOJKJINBO 00’ €IHATH B 3PYUYHUU IJId
pPO3B’sI3yBaHHA TPUKYTHUK, TOMY KO-
PHCHO BBECTH HeBimoMmil Binpisok (Ha-
OpUKJIAaL, DOBKUHY BUCOTH Hipaminu,
AKY TOoTpiOHO 3HaiiTm). [Jjd cKJIamam-
HsS PiBHAHHS 3PYYHO BUKOPHUCTOBYBa-
TH OPAMOKYTHHI TPUKYTHuUK BOO,,
rimorenysa akoro Bimoma (R), a Kare-
TH HECKJAJHO BUPA3UTHU Uyepe3 X i 3a-
IaHi KyTHu.

00 nAOWUHU OCHOBU KOHYCA, G KONCHA
3 meipHux KoOHyca € JomuyHow 00 KYJi.
AmnaJsoriuHo Ky.Jer, 6nucanow 8 yuainop, Ha-
3usaemvca Kyas, wo domukaemuvcs 00 nJo-
WUH OCHO8 UYULIHOpPA, @ KONCHA 3 MEIPHUX
yunindpa € domuiHow 00 KyJi.

I3 mipkyBaHb cumeTpii omep:KyemMo, IO
IeHTp KyJi, BOmcamol B KOHyc abo B IH-
JiHAD, PO3TAIIOBAaHMII HA IXHIN Oci.
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3adaua 3

Po3ss’azanna

P PosrisiHeMO OoChboBHUII mmepepis KoMOGiHAIil
damaHux TiJ (puc. 13.14). OchboBUM IIepepizom
KOHyCca € piBHOOeApeHHII TPUKYTHUK SAB,
OCHOBA SKOTO IOPiBHIOE AiaMeTpPy OCHOBU KO-
Hyca, Bucota SO — BHCOTiI KOHyca, a 0OiuHa
cTOpoHa — TBipHIi# KoHyca. OchoBuUM Iepe-
piszoM KyJi € Kpyr, pamiyc SKOro IOPiBHIOE
pazmiycy xkyJi. OcKinbKHU KyJsd BIMCAaHA B KO-
HYC, TO Kpyr OyJe BIUCAHUII Y TPUKYTHUK.
3a ymoBoro SO =8 cwm. lentrp O; BOucaHoro
Kpyra (KoJia) JIeKHUTL Yy TOUIl IlepeTuHy Oi-
CEeKTPHC KYTiB TPUKYTHUKA. Y PiBHOOEIpPEHO-
My TpuKyTHUKY SAB Bucora SO € ogHOYACHO
OiceKTpuco0 I MeaiaHoIo.

Omxe, Touxka O; nexuTh Ha BHCOTL SO
i Bigpisok AQO, — 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). Y TPpUKYTHUKY
SAO Bigpisok AQ; — OicekTpuca, Toxi

00, AO 3 40

, TOOTO — = .
S0, SA 5 «x

3Bigcu AO= %x .
Iz mpamoxkyrHoro 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 mioima 6iuHOl HmOBEepPXHiI KOHYyca [I0-
piBHIOE

n-AO-SA=m-6-10=601 (cm?). <|

3anumaHHg 1.

B MHOTOTPAHHUK?

Bucora Komyca mopiBHIOE 8 c¢M, a pamiyc BomucaHoi Kyai — 3 cm. 3Haii-
IiTh IJIOINY OiuHOI MOBEpPXHi KOHYyca.

Komenrap

OckinmbKku B 3ajadui posrismaeTbes KoMOi-
HaIlidg KOHyca ¥ KyJi — [OBOX TiJ obepTaHHd,
TO 3PYYHO PO3TJISHYTU OChOBHII mepepis 1iei
KoMOiHaIrii.

IIpucrynmaioun g0 o6UYMCIIOBAJIBLHOI Yac-
TUHU PO3B’A3aHHS 3ajadui, CJIig ypaxysartu,
10 3aJaHi BiApisKu He BAAaeThbCcs 00’ emHATU
B BPYYHUU [OJA PO3B’SA3aHHA TPUKYTHUK,
TOMY [AOIIJIbBHO BBECTU HEBiTOMMUU Bipi3oK.

30KpeMa, ypaxoByouu (QOpMyJay IJs 00-
YKCJeHHs IIoIi OiuHol ImoBepxHi KoOHyca,
ozep:xxkuMo: S=nRI=m-AO-SA .

3py4YHO IMO3HAYUTU Yepe3 X Bimpizox AO
abo Bimpisox SA.

1106 ckmacTu piBHAHHA 31 3MiHHOIO X,
MOKHa BupasuTu ctopoHu SA i AO mpsamo-
KyTHOTO TpuKyTHUKAa ASO uepes x i ckopuc-
TaTucsa Teopemoro Iliparopa.

s omep:kaHHA 3B’ A3KY MK JTOBKUHAMU
cropia SA i AO 3py4yHO BpaxyBaTH, IO B TPU-
kyTHUKY ASO Binpisok AQO; — 6icekrpuca,
AKa OiJIUTh IPOTHJIEIKHY CTOPOHY HaA YacTU-
HU, MTOBXWHU SAKWUX ITPOIOPIIiNHI AOBKUHAM
IPUJIErJanx CTOPiH.

5
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SAxra KYJId Ha3sNBaA€THCA OIIMCAHOIO HaABKOJIO MHOI‘OI‘paHHI/IKa? BIIICAHOIO

2. Slxa Kyna HasuBaeThbCA OIMCAHOI HABKOJO mpusmu? HaBkoso sKoi
TPU3MHU MOKHA OMUCATU KYJII0?
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Bnpabu

3.

(S,

10.
11.

12.

13.

13.1.

13.2.
13.3.

13.4.

13.5.

13.6.

1) Jle posTalioBaHuii MEeHTP KYJi, ONMCAHOI HABKOJO IIPIMOI MPU3MMI?

2%) OOrpyHTyHTEe po3TalllyBaHHA IIeHTPa KYJi, onmcaHoi HaBKOJIO IIPSA-
MOl IPU3MMU.

3) Ile poararoBaHWM NEHTP KYyJi, ONMCAHOI HABKOJIO IPAMOKYTHOTO
napaJseserinena?

Slka Kyasa HasMBA€ThCA BIIMCAHOIO B HPU3MY?

1) Ile posTalioBaHuil IEeHTP KYJi, BOKUCAHOI B IMPAMY IPU3MY?

2) Yomy mopiBHIOE pamiyc Takoi KyJi?

3) flx moB’A3aHi MOBKMHA BMUCOTU MIPU3MHU U JiaMeTp BIMCAHOI KYyJi?

4*) OOr'pyHTyiTe pPo3TalllyBaHHA I[eHTpa KYJi, BIIKCAHOI B MPAMY IPHU-
3My.

1) Yomy mopiBHIOE pajaiyc KyJii, BIMCAHOI B MOXUJIY HPUIMY?

2) fAx moB’s#3aHi JOBMKMHA BUCOTH IPU3MM I AiaMeTp BIHCAHOI KyJi?

fAKa Kyas HasMBAEThCA ONMMCAHOI0 HABKOJIO mipamimgu?

1) e posralioBaHMI IMEHTP KYJii, OIMCAHOl HABKOJO IIipaminm, ocHO-
BOIO BHCOTHU SKOI € IIeHTDP OIMCAHOTO HaBKOJIO OCHOBU Koja?
2*) BigmoBigbs oOIr'pyHTYyIiTE.

1) [Ie posraimoBaHmii IEHTP KYJIi, ONMCAaHOI HABKOJO MOBiJILHOI ITipami-
au (HaBKOJIO OCHOBU SIKOI MOJKHA OIIMCATH KOJIO)?
2%) BiamoBigb OOTpPYHTYITE.

SKa Kynsa HasMBa€ThCS BIIMCAHOIO B Imipaminmy?

1) Ile posraloBanuil IeHTP KyJii, BOMCAHOI B IIipaMiZy, OCHOBOIO BHCO-
T SAKOI € IeHTP BIMCAHOTO B OCHOBY Koja?
2*) BigmoBigb oOT'pyHTYITE.

1) e posraloBaHuii IMEHTP KYyJi, BOMCAHOI B JOBLIbHY TPUKYTHY IIi-
paminy?

2*) BigmoBigbs oOI'pyHTYIiTE.

fxa Kynsa HasWMBaeThCA BIMCAHOIO B KOHyc? y mnmiaiugp? Yu B Oyab-

AKUN MUJIIHIP MOMKHA BIHCATU KYJIIO?

° 1) 3maiigite pazgiyc cepu, Bmucanoi B Ky6 i3 pe6pom a.

2) Busnaure BimcTaHi Big meHTpa 11iel chepu mo rpaHi, pebpa it Bep-
MINHA Kyda.

° 3HaigiTh miaroHamb Kyb6a, BIIICAHOTO B KyJIO pajiyca 8 cm.

HaBkoJsio mpaBuaIbHOI TPUKYTHOI TMPUBMHU, yci pedpa AKoI mopiBHIO-
I0Th @, ONMMCAHO KYJII0. SHAWAITH pamiyc KyJii.

3HalAiTh pamiyc KyJi, OmMcaHol HAaBKOJIO IPSAMOI IIPU3MH, OCHOBA
AKOI — OPAMOKYTHUIN TPUKYTHUK i3 TimoTeHy30i0 5, a OGiuHe pedpo
mopiBaioe 12.

Paniyc chepu, BnrcaHol B IpaBUJIbHY TPUKYTHY IPU3SMY, TOPiBHIOE 7.
3HaAWAITh IJIOIIY IMOBHOI ITOBEPXHI HMPU3MU.

Pagiyc cepu gopisuioe R. S3HAHAITH ILJIOINY IIOBHOI IIOBEPXHi ommca-
HOT'O HABKOJIO c(hepr MHOTOTPAHHUKA, SAKIIO UM MHOTOTPAHHUKOM €:
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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 INIECTUKYTHA TPU3Ma;
3) mpaBUJIBHUN TeTpaenp.

IIpamMokyTHUII mHapaJiesielnines ommcaHo HaBKoJio cdepu paziyca 8.
SHaAWIITh ILJIOIY HOro IMOBHOI ITOBEPXHi.

Y npamuii mapaJjieserninesn i3 miaroHamsamMu ocHOBH 6 c¢cMm i 8 cMm BOu-
caHO KyJio. S3HAWAITh IJIOINY IOBEPXHIi mapaJiesemnimnesa.

Biune pebpo npaBuabHOI TPUKYTHOI mipaMmigm gopisHioe 12 c¢m i yTBO-
pIO€ 3 IJIOMMHOI0 OCcHOBU KyT 60°. 3HaaiTh paniyc chepu, onmcanoi
HaBKOJIO ITipaMinu.

HaBkos0 mpaBUJIbHOI IMECTUKYTHOI MIPU3MHU, BHCOTA AKOI HTOPiB-
HIoe 12 cMm, ommcano chepy pamiyca 10 cm. 3HaumiTe maonty OiuHOi
TIOBEPXHI IIPU3MU.

Pagiyc cdepu, onmmucanol HaBKOJIO NPaBUJILHOI TPUKYTHOI IIipaminu,
mopiBuioe 13 cm, a Bimcranb Bim Ii meHTpa A0 MJIOIMHK OCHOBH IIi-
pamigm — 5 cm. 3HaWAiTHL OiuHe pedpo mipaminm. PosrasubTe aBa
BUTIAJKHU.

VY ryamo paxgiyca 10 cm BOucaHO mipaMiZy, YV OCHOBI AKOI JIEIKUTH IPs-
MOKYTHUI TPUKYTHUK i3 Karteramu 12 cm i 16 cm. 3HaigiThy miory
O0iunoi moBepxHi mipaminm, aximo ii Bucora mopiBHoE 10 cMm.
HoBeniTs, 110 MyiA TOro 11100 HABKOJIO MPU3MU MOKHA OyJIO OmmcaTu
KYJI0, He0OXimTHO #I TOCTATHBLO, 1100 mpu3Ma OyJja IIPAMOIO i HABKOJIO
ii ocHOBM MO’KHAa OYyJIO OIIMCATH KOJIO.

3HalIiTh BigHOIIIEHHS pajiyca KyJi, BIKMCAHOI B MPaBUILHY IIECTH-
KYTHY TIPU3MYy, OO pajiyca KyJii, OMMCAaHOI HABKOJO IIPU3MU.
3HaAWIITh IIJIOITY OCHOBOIO IIEePepisy MMIiHApa, ¥ SKUHA BIIMCAHO KYJIIO
pazniyca R.

Hasxkoso kKyii pazgiyca r ommcaHo KOHYC, TBipHa SKOI0 HaxuJjeHa
IO IJIOIIMHYN OCHOBHU IiJ KyTOM O. SHANIITH IJIOIIY OCHOBOTO Iepe-
pisy KoHYyca.

¥ xomyc Bumcano KyJao. Pajgiyc KoJa, 10 SKOMY ZOTHKAIOTHCA KOHYC
i Kynsa, gopiBHIoe R. 3HAHAITH ILJIOINY OiUHOI MOBEPXHi KOHyca, AKIIO
KyT Mi’K BHUCOTOIO i TBipHOIO KOHYyCa JOPiBHIOE .

3HalmiTE pamiyc chepu, BOMCAHOI B 3pisaHuil KOHYC, AKIIO pamiycu
MOoro OCHOB AOPiBHIOIOTHL 7" i R.

SHalgiTh pagiyc KyJi, BOucaHol B IpaBUJIbHY N-KYTHY Hmipaminy, cTo-
poHa OCHOBHU SAKOI IOPiBHIOE @, a OBOTPAHHUU KyT IpU pedpi ocHO-
BU — O, AKmio: 1) n=4; 2) n=3; 3) n=6.

OcHoBa mipamigu — piBHOOeApPeHUI TPUKYTHUK 3 OCHOBOIO @ i Ky-
TOM TpPU OCHOBI . Yci 6iunHi rpaHi mipamigm yTBOPIOIOTH 3 OCHOBOIO
KyT B. SHaiigiTe pamiyc Kyiai, BoucaHol B mipamimy.

VY chepy paxgiyca R BIucaHO IpaBUJIbHY YOTUPUKYTHY Hipaminy, 6iu-
He pedpo AKOI HaxXmjeHe OO0 ILJIOIMHY OCHOBH IIiJ KyTOoM O. S3HAHIITh
BUCOTY IIipaminm.

3HalgiTe pamiyc chepu, omrcaHOl HABKOJIO IPAMOKYTHOTO IIapaJiese-
minmexa 3 BuMipamu a, b i c.




Po3ain 2. Tina obepTaHHs

3HaigiTe pamiyc chepu, ommcaHoi HABKOJIO IPAMOI MPU3MHU, AKIIO
BUCOTA IPUBMHU JOPIBHIOE C, a B 11 OCHOBI JIEJKUTHh MPAMOKYTHUHN TPU-

3HangiTe paxgiyc chepu, ommcaHol HaBKOJIO mipamigu, OiuHi pedpa
AKOI IOIIapHO IMePHeHINKYJIAPHi, a IX TOBKUHU JOPiBHIOOTL A, b i c.
Biume pebpo moxwmioi mpusmMu AopiBHIOE 12 cMm, a pamiyc BmmcaHoi
chepu mopiBHIOE 3 cM. SHAUAITH KYT HaXuJay OiuHOTO pedpa mpuaMu

IlenTp KyJii, omrcaHol HABKOJIO MPAaBUJILHOI YOTUPUKYTHOI mipamiam,
IinuTe il BucoTy y BimHoieHHi 3:4, mMoOUYMHAOUM BiJ OCHOBU. 3HAM-
IiTh BeJIMYMHY ABOTPAHHOTO KyTa Ipu OiuHOMYy pebOpi mipamimu.

Y npasuiabHuii Terpaenp ABCD Bnucano cepy paziyca R. 3HaNIITH
paxgiyc chepu, sKa JOTUKAETHCA [0 BOMCAHOI cepu i TPhOX T'paHen

Pe6po mpaBuibHOro TeTpaeapa AOPiBHIOE a. SHAUAITH paaiyc KyJii,

B ocHOBi mpsaMol mpu3Mu JIEXKUTh PiBHOOEAPEHU TPAMOKYTHUMN TPHU-
KYyTHUK i3 rimoremysoio 2. Bimomo, 110 B mpumsMy MOKHAa BIIHCATU
chepy. 3HANAITH BifcTaHb MidK IIeHTpaMU BOHCAHOI i1 ommmrcaHoi chep.
Bixgcramp Bim meHTpa ommcaHOl HABKOJIO IPABUJIBHOI ITipaminu chepu
mo i ocHOBM y ABa pasu MeHINAa Bij pazaiyca cdepu. SHaAUIITH KyT

OCHOBOIO TPUKYTHOI IipaMiay 3 piBHUMU OiyHUMU pedpaMu € IPAMO-
KYTHUH TPUKYTHUK i3 rimorenys3o0 10. Bucora mipamigu mopiBuioe 12.

HBi cycimui rpani TpuKyTHOI mipaMigu — NPAMOKYTHI TPUKYTHUKH
3i CHiIBbHOIO TiMMOTEHY30I0 ¢. 3HAWAITH pamiyc ommcaHol HABKOJIO ITiel

13.23.
KYyTHUK i3 KaTeramu a i b.
13.24.
13.25.
IO TLJIOIIMHYW OCHOBU.
13.26.*
13.27.*
TeTpaenpa, 110 BUXOJATH i3 BepIIUHU A.
13.28.
III0 JOTHUKAEThCA A0 BCcix pebep Terpaeapa.
13.29.
13.30.*
Mik OiuHMM pebpoM i BMCOTOIO mipamigm.
13.31.
3HalgiTE pamiyc ommcamol KyJIi.
13.32.
nipamigu chepn.
13.33.*%

BigomMocTi 3 icTopii

B ocHOBI mipamigu J1eKUTHh PiIBHOCTOPOHHIT TPUKYTHUK 3i CTOPOHOIO @.
OpHa 3 OiyHUX T'paHell — TaKuil caMuil TPUKYTHUK, IIPU IITbOMY BOHA
MepIeHAUKYJAAPHa A0 ILJIOI[UHU OCHOBH. SHAWIITHL pamiyc ommcamoi
HaBKOJIO IIipaMigm KyJIi.

JocnTb UiKaBe 3aCTOCYBaHHA Ky/b, BMMCAHMUX
i onMcaHMX HaBKO/IO MPaBU/IbHUX MHOIOrpPaHHM-

MoHATTA Tina obepTaHHA 6yn0 BigoMo Wwe 3 Ao-
rpeupkmx 4acie. O3HavyeHHs umniHapa, KoHyca
M Kyni aK Tin obepTaHHA HaBedeHi B «Havanax»
EBkniga (61m3bko 300 o H.e.), ane 3HayHa 3a-
cnyra B AOCNIIKEHHI UMX Tifl HANEeXMUTb MOro cy-
YacHWKaM i nocnigoBHMKamM — EBAOKCY (06/1M3bKO
408 po H.e. — 62m3bKOo 355 o H.e.), Anon-
NoHito (262 pgo H.e. — 190 go H.e.), Apximeay
(61m3bKO 287 [0 H.e. — 212 OO H.e.). 30Kpema,
AnonnioHin Meprcbkuit y cBOiM po6oTi «KOHiYHi
nepepisM» BCTAHOBMB, WO MNEpPeTMHAMM KOHiYHOi
NMoBepPXHi MOXYyTb OYyTW Koo, eninc, napabosa
abo rinep6ona.

KiB, 3anporioHyBaB WoraHH Kennep (1571—-1630)
y CBOiIM npaui «TaemMHMuA cBiTo6yaoBu» (1596).
BiH 3amporoHyBaB MNpMHUMM, SKOMY, Ha MOro
OYMKY, NignopaaKoByloTbCs GopMu M po3mipu
op6iT BiAOMMX Ha ToM 4yac niaHeT COHAYHOI cumC-
Temu. 3a Kennepom reometpia CoHAYHOT cucTe-
MM onucyBanaca TaKk: «3emNa (MaeTbCA Ha yBasi
opb6ita 3emni) € mipa Bcix opbiT. HaBkono Hei
onuwemMo Joaekaeap. OnucaHa HaBKoMO Aoje-
Kaegpa cdepa € chepa Mapca. Haekono chepu
Mapca onuwemo TeTpaeap. OnmcaHa HaBKO/O
TeTpaegpa cdepa € cdepa HOnitepa. HaBkoso
cdhepu tOnitepa onmwemo Ky6.



3aBAaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

Puc. Mogenb CoHsuHOT cuctemmn Kennepa «Koc-
MiYHMI KYGOK»

OnucaHa HaBkosio Kyba cdepa € cdepa CartypHa.
Y cdhepy 3emni Bnmwemo ikocaegp. BnucaHa B Hbo-
ro cepa € cpepa BeHepu. Y cepy Benepu Bnmwe-
MO OKTaezp. BnucaHa B Hboro cdepa € chepa Mep-
Kypifi». Taka Mogesib COHAYHOT cMcTeMM OTpMMana
Ha3By «KocMiyHoro Ky6ka» Kennepa (pucyHoK). Lid
po6oTa nicsAa noJanblumx BigKpuTTiB Kennepa BTpa-
TMNA CBOE MNEPBMHHE 3HAYEHHSA, OCKiNbKM OpbiTH
NJaHET BUABWMIMCA HE KPYrOBUMM, a eNiNTUYHUMM,
npoTe, y HasABHICTb MPUXOBaHOiI MaTeMaTW4HOI rap-
MoHiT BcecBity Kennep BipvMB A0 KiHUA XMUTTA.

3ABAAHHA ANA MAroToBKM A0 OUIHHOBAHHA

Tecm 1.
N2 2
2.
IIpotimiTs
OHJIANH-
TeCTyBaHHs

w 3.

rnk.com.ua/
106782

HiaromnaJyb 0CbOBOTO mepepisy nuainapa gopiBuioe 20 cM. 3HAWAITE ILIO-
Iy OCBOBOT'O Mepepidy, AKIIO paaiyc IMWIiHApa ITOPiBHIOE 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 IJIOIMWUHN OCHOBU IIif
KyTom 60°. 3HaAiAiTL BUCOTY KOHYycCA.

A 15 cm B 15v/2 cm T 30+/3 cm
b 15\/§ CcM T 10\/§ CcM

Kyasa i3 meuTpom y Touri O HOTHKAEThCA OO IJIOIIMHU O B TOUIi A,
a Touka B jexuth B o, AB=a, ZAOB=¢. 3HaligiTe pamiyc KyJIi.

A asing B atgo sing

B acoso T actgo




Po3ain 2. Tina obepTaHHs

4.

Kynio paxiyca 10 meperHysm ILIONIMHOIO Ha Bimcrani 6 Bim menTpa.
3HaNAiTh IJIOINY Hepepisy.

A 16x B 36rn O 1007

b 20n T 64n

IMuniagp, ockoBUM mepepidoM sAKOTo € KBampar 3i croponowo 20, me-
PEeTHYJAM ILJIOIIMHOI0, HapajiejIbHOI0 Oci IMmIiHApa, Ha Bimcrami 6 Bifg
IeHTpa. YCTAHOBITH BigmoBimHicTh Mixk BesmumHamu (1-3) Ta ixHiM®I
sHavenuamu (A-T).

1 JoB:KmHa TBipHOI IMuIiHIpa A 10

2 Ilimoia omeps:KaHOro mepepisy b 20

3 [oB:KmHA miaroHAJi OZep:KaHOTO B 320
Hepepisy T 441

Yepes BepIIuHY KOHYCa 3 BUCOTOI 6 i pamiycom ocHOBU 4 HPOBEIEHO
CiuHy IJIOIUHY, SIKa yTBOPIOE KyT 60° 3 IJIOIIMHOIO OCHOBU. SHAWIITH

IJIOIITY Tepepisy.
Y mumainap 3 pamiycoM OCHOBH 5 CM i BHCOTOIO 6 CM BIIMCAHO MPAMY

IpU3My, B OCHOBiI SIKOI JIEJKUTh PiBHOOEAPEHUIN NPAMOKYTHUIN TPUKYT-
HUK. SHAUAITHh IJIOIY TTOBHOI TTOBEPXHI MPU3MU.

3HaAITh pagiyc KyJji, BOHCAaHOI B MPaBUJIbHY UOTHUPUKYTHY IIipaMminy,
CTOPOHA OCHOBHU SAKOI HOpiBHIOE @, a Bucora — H.

TeMU HaB4Ya/lbHUX MNPOEKTIB

Tina obepranHs B apXiTeKTypi cBiTy i1 YKpaiHwm.

Tina obepTaHHs B HNPUPOAL &I TexHimi.

Enxementu cdepuunoi reomerpii Ta ii 3B’A30K i3 IpaKTHKOIO.
l'eomeTpuuni GopMu B MOKPIiBAAX OyIaiBesb.

Eninc, rinmepbosa i1 mapaboJja K KOHiUuHI IIepepiswu.
Yrasziexa. BukopucraiiTe IJd OiATOTOBKU HABUAJBLHOTO IIPOEKTY Ta-
KOK MaTepiay 3 iHTepHeT-IiATPUMKHN IIiAPpYYHUKA.



Po3nin 3

Ob'€MMU TA NJionul
[MOBEPXOHb FTEOMETPUYHUX T

Y LIbOMY PO3111 BU:
P 03HanommMTeCs 3 NOHATTAMK 06'eMy Tina Ta NOBEPXHI TiNa;

P 03HaromuTecs 3 hopmMynamm ob’eMiB NpU3MKM, Nipamiaun,
LUMNIHAPA, KOHYCa, Kyni Ta i1 4acTuH, 3 hopMynamu naoLL,
cchepu, MOBEPXOHb FrEOMETPUYHUX Tif;

P HaB4YMTECS PO3B'A3YBATW 3afa4i Ha 3HAXOO4KeHHs 06'eMiB
| MNOLL, MOBEPXOHb rEOMETPUYHMX TiN




MOHATTS OB’EMY TIN. OB’EMM MPU3MM 1 LIUIHAPA

Tabauusa 12
06’eMu Tin
1. IToHATTS i OCHOBHI BJIACTHBOCTI 00’€MYy
O6’eM — BeJaWUYMHA, II0 CTABUTh y BiAMOBiAHiCTH Timam y mpocrtopi

HeBix' eMHi milicHi ymcia.

Bnrnacmuesocmi

1. O6’em Tiza B TIpOCTOPi € HEBiA'€MHUM YMCJIOM.

N

PisHi Tina maroTh piBHI 00’eMmu.
p

3. fxio Timo F monineHe Ha YacTUHU, IO He IIEPETUHAIOTHCI, TO 00’ €M
Tijla mOpPiBHIOE cyMi 06’€MiB 1O0T0 YacTHH.
4. O6’em Kyba, peOpPo SAKOTO AOPiBHIOE OAWMHUIL TOBKUHU, TOPiBHIOE

ONMHUIII.

2. Neaki dopmyan 3HaAXOMKEHHS 00’€MiB

1. O6’em IPsAMOKYTHOIO mapaJjeJieninena JOPiBHIOE JOOYT- A,

Ky TPbOX HOro BUMipiB:
V=abuc

Ie a, b, ¢ — pebpa IPAMOKYTHOTO IapaJiesernimnesa. %

2. O6’em mpsaMoi TpPU3MHU AOPIBHIOE MTOOYTKY IIJIOMIL il

OCHOBU Ha BUCOTY:
V=S-H.

3. O0’eM mpPAMOro KpyroBoro MUJIiHAPA SOPiBHIOE SOOYTKY

TJIOIII OO0 OCHOBU Ha BUCOTY:

V=nR? H,

e R — pagiyc ocHoBu, H — Bucora IMIiHIpPA.

D c

1 1

L — ——

NOACHEHHA M OBI'PYHTYBAHHA

IIpo6iema obGuucyieHHS 00’€MiB IIPOCTO-
poBux (iryp i3 mpamaBHixX uyaciB mpuBepTaia
o cebe yBary Buenux. O0uncjIeHHAM 00’ eMiB
HaAWMIPOCTIMINX 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 o0UYmMCIEH-

HaAM o00’eMiB mpocTopoBux Giryp saiimajiu-
ca I. Kemmep (1571-1630), B. Kasamwepi
(1598-1647), II. depma (1601-1665) Ta in.
ITossBa iHTErpaJbHOTO UUCJIEHHA HANPUKIiHITI
XVII cromiTra B pob6orax I. Herorona (1643—
1727) i T'. Jletibuina (1646—-1716) mama mo-
TY:KHUN MeTOoH OOuYMCIeHHs 00’€MiB MOBiJb-



§14. TloHsTTs 00'emy Tin. OB'eMU NPU3MU N LUAIHAOPA

HUX npocTtopoBux Qiryp. I3 mum meromom B
o3HalioMuUTeCsI B Kypci aaredbpum ¥ modaTkis
aHanmidy. ¥ 1mboMy pPO3Jigi MU POBTJIAHEMO
HOHATTA 00’eMy, HMOT0 BJIACTHUBOCTI II obumc-
JIeHHsA 00’€MiB BMBUEHMX MHOTOTPDAHHUKIB
i Tinx obGepramus.

00’eMm — BeJHUYMHA, aHAJOriUYHA ILJIOIII,
1[0 CTaBUTL y BiANOBiAHICTH TijlaM y IIpoO-
cropi HeBim’emui mificmi uwmcima. 3a omuHU-
mio o0’eMy mpuiiMalTh Ky0, pedpo SAKOro
IOPiBHIOE OOWHUIII BUMipPIOBAHHA TOBKUHU.
SKIo 3a OAMHUITI0O BUMipIOBAHHA JOBMKUHU
npuiimarors 1 MM, 1 cm a6o 1 M, To 00’em

BaacTtuBocti miony ¢iryp

1. ILinoma ¢irypu Ha IJIOMIMHI € HEBiL eMHUM
YUCJIOM.
2. PiBHi Qirypu maioTb piBHI miorri.

3. Axrmio ¢girypy F momijeHo Ha 4acTUHU, IO
He IePeTHUHAIOThCA, TO ILJIOIIA Bciel Qiry-
pu HOpiBHIOE cyMi mjomy ii yacTHH.

4. Ilmoma KBagpara, CTOpPOHaA SAKOTO AOPiB-
HIOE OOUHUIIL NOBKUHU, TOPiBHIOE ONMHMUIII.

Ha3MBaIOThCA PiBHOBE/IMKMMM.

3 OJHAKOBOTO UMCJIa PiBHUX KyOukiB (puc. 14.1).
g 3HaxomKeHHA 00’eMiB Tij 3pyduHO 00’ € qHATHU
IesaKi Tima B ogmH KJac. I3 1miero MeTon chopMyJrroe- , 7

MO 3arajbHe O3HAUeHH: I[MJIIHApA.
Hexait o i B

pa Ha ofHiil i3 mmx mirommH, F’

(puc. 14.2, a).

OIeP)KYIOTh ¥ KybOiuHmx Migimerpax (mm?®),
KybOiunux canTumerpax (cm?®) a6o B KyGiuHUX
merpax (m?) BimmoBigHO.

O3HaveHHA. IBa Tina, 10 MarTh piBHI 00’eMu,

|

|
Hanpuriazn, piBHOBEJIMKMMH € Tija, CKJAAEHi /T_“—

|

L

— [IBi mapaJiesbHi ILJIOIIUHMA,
| — mpsama, 1Mo IepeTuHae IIi miaoiuHu; F — diry-
— 11 mapaseabHa
OPOEKIIiA Ha iHINY ILIOIMUHY B HANPAMKY IpPAMOi [

00’em — umcio V, 1110 IOKa3ye, CKiIbKU
pasiB onWMHUIA BUMipOBaHHA 00°eMy Ta il
YACTUHM BKJIAJAIOTHCA B 3amaHoMmy Tiai. Ile
YUCJIO MOXKe OyTU HaTypaJbHUM, PallioHaJb-
HuUM abo HaBiTH ippallioHaJILHUM.

s o6’eMiB IIPOCTOPOBUX TiJI MalTh
MicIlle BJIACTHBOCTi, aHaJIOTiuHi BJIACTHMBOC-
TAM ILIOIT TJIOCKuUX (iryp (muB. Taba. 13).

Tabauuys 13

BaactuBocTti 00’eMiB Tia

1. O6’em Tija € HeBig ’€MHUM UNCJIOM.

2. PiBHi Tima mMaroTh piBHiI 00’eMu.

3. dAxmro tino F mopmisieHO HA YaCTUHU, IO He
MepeTUHAIOThCA, TO 00’eM Tijia HOPiBHIOE
cyMi 00’eMiB 1IOTO YacTHUH.

4. O0’em Ky0a, pedpo AKOro MOPiBHIOE OnuU-
HUIL TOBMKUHU, NOPiBHIOE OSUHMUIII.

-4 -
|
I
|
) s
|
|
?__.._
|
I
|

Puc. 74.7

Puc. 74.2




Po3gin 3. O6’eMn 11 NAIOLLL MOBEPXOHb FrEOMETPUYHMX Tifl

VYei Bigpisku, o0 cOogy4arOTh TOYKH
dirypu F 3 iIXHIMU IPOEKIiAMU, YTBOPIOIOTH
Tino, iKe HAaBUBAEThCA YuaiHOpom. Pirypu F
i F’ HasuBaioThCsa ocHos8amu uyurindpa. Bix-
CTaHb MiK ILJIOIMWHAMUN OCHOB HA3UBAETBLCS
8UCOmoI0 YusiHopa.

VY Bunmaakry, AKIIO B O3HAYEHHI IMUJIiHApPA
3aMicTh mapaJjejbHOI IIPOEKIlii GepeThcs oOp-
TOTOHAJIbHA, TOOTO IMpPAMA [ IMePIeHIUKYJIAP-
Ha OO IomUWH ¢ i B, To muiainap HasuBa-
erbca npamum (puc. 14.2, 6). A axmio Hi, TO
MUWIIHAP HA3UBAETHCA NOXUJLUM.

3asHaumMoO, IO 3 IIO3UILi B3araJbHOTO
O3HAUEHHA IWJIiHIPA OKPEMUM BUIIaIKOM
TAKOro MUJiHIpa € mpuaMma.

Y Bumaaky, AKINO ocHoBa F muiainapa
€ KPyroM, TO IWJIIHAP Ha3WBAETLCA KPY20-
eum. Pawmirie Mum posradamantud TiAbKU MOPS-
Mi KpyroBi mwiriHApPWM i HA3WBAJIM iX IPOCTO
muirinapamMu (y 3ajadyax I[bOTO PO3AIIY IIifm
CJIOBOM <«IJWJIIHAP» MU TaKOXK PO3YyMiTHMEMO
OPAMUN KPYTOBUM IMUIIHIP).

3uaiinemo (opmMyay AaA O0O0UYMCIeHHS
00’eMy NpPAMOTO ITUJIiHAPA, OCHOBOIO SKOTO
€ IoBinbHA OoOMesKeHa 3aMKHeHa IJIocKa (i-
rypa.

Teopema 14.1. 00’em npsaMoOro HUJIiHAPA
JIOPiBHIOE TOOYTKY ILIOHIi HOTO OCHOBH
Ha BHCOTY.

® CmouaTKy pO3IJIsTHEMO BUIIAJ0K, KOJU
B OCHOBi HIUMJIiHApa JEeXKUTHL KBaapaT 3i cro-
POHOIO, IO MOPiBHIOE OAMHUIII, BHUCOTA ITU-
Jiagpa mopiBHioe H (puc. 14.3).

Puc. 74.3

OcCKiNbKY 3ajaHa ONVHUIA BUMipIOBAHHSA
JOBXKHUHU Ta 11 YaCTHUHU YKJIANAIOTLCA y BU-

cotri H pagiB, To i ofMHUYHUI Ky0 yKJIama-
TUMEThCS B IIbOMY IIMJIiHAPI H pasiB, oTike,
00’em muaiHapa mopiBHioe H.

Tenep posrigHeMo OTpAMUN ITUJIIHAD i3
miIoIreo ocHosu S i Bucororo H. Buginumo
B HBOMY IIIap BUCOTOIO 1, AKUN € IPAMHUM
OUJIIHAPOM i3 Ti€l0 caMoOI0 OCHOBOIO, IITO
¥ samaHuii muiainap (puc. 14.4).

Puc. 74.4

KoxxHOMY oOamHMYHOMY KBaapary, III0
JEKUTh B OCHOBI IUJIiHIpa, BimmoBimaTume
ONMHUYHUNN Ky0, o MictTutrbesa B mapi. Te,
10 ILJIOIA OCHOBUM ITWJIiHApA OOpPiBHIOE S,
oO3HauUae, IO OAUHWYHUNA KBagpaT i #Horo
YAaCTUHU YKJIANAIOTHCA B OCHOBI muiainapa S
pasiB. OcKibKM PO3OUTTIO OJMMHUYHOTO KBa-
IparTa Ha PiBHI YaCTMHU BiAIIOBiZae po30UTTs
OOWHUYHOrO Kyba Ha PiBHI yacTWHU, TO OAU-
HUYHUN Ky0 1 #10T0 YaCTHMHU YKJIAJaTUMYTh-
ca B 1miapi S pasiB, To6To 06’eM BUAIJIEHOTO
mapy JnopiBHIOBaTUMeE S.

Te, nro BumcoTa mumaiHApa mopiBHIOE H,
O3HAUae, IO OAWHUYHUIN BiApPi3oK i ioro
YacTUHM YKJIAZAloThcA II0 BucoTi H pasis.
OcCKiJbKM pO3OUTTIO OAMHUYHOTO Bigpiska
Ha piBHI yacTHMHM BiAmoBimae po30OUTTA IIAPy
Ha PiBHI YaCcTWHU, TO BUIIJIEHWH IIap i #ioro
YaCTUHU YKJIaJaTUMYThCA B IIiHaApi H pasis.

Omxe, ONUHUYHUNA Ky0 YKJIaZaeThbCsA
B miapi S pasiB i 1meil map yKJIagaeThCsa B I[U-
aiaapi H pagis. OTike, ofuHUUYHUYT Ky0 YKJIa-
maTuMeTbcAd B Imaiuapi S-H pasis, ToOTO
Mae Micie opmyia

V=8 -H, (1)

me S — momia ocHoBu, H — BucoTa I[UJIiH-
apa. O
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OCKiNbKY OIPAMOKYTHUH ITapajeseninen, mps- D7 C
Ma nmpusMa ¥ npaMUl KPyroBuUil MUJIIHIP € OKpe-
MHMH BUIIAIKAMU PO3TJIAHYTOTO IIPAMOTO ITMJIiH-
apa, To 3 dopmyau (1) ogep:KUMO HACTIAKHU. A

[
|
|
|
|
Hacaigox 1. O6’eM IpAMOKYTHOTO IIapaJieJie- I
minega (puc. 14.5) nopiBHIOE TOOYTKY TPHOX IHOTO :
BUMipiB, ToOTO Mae micie gopmy.aa c l D C

V=abc, b
me a, b, ¢ — pebpa TPAMOKYTHOTO TapaJeJeri- %

mena. A a B
(CopasBai, y ubomy Bunagky S=a-b i c=H.)

Hacaigox 2. O0’eM IIpAMOl Ipu3MU LOPiBHIOE

mobyTky 1ol ii ocHOBM Ha BHCOTY, TOOTO Mae R
miciie opmyaa \
|

V=S-H,

me S — mmaoina ocHOoBU, H — BHcOTa IPUSMH.

Hacaxigox 3. O6’eM IpsaMOro KpPyroBOTO IIH-
JiHapa, BUCOTa AKOro mopiBHioe H i pamiyc ocHO- PRt
Bu — R, obumciroeTbesa 3a (GOPMYJIOI0 ~ s | I -~y

J
V=nR%-H. \L/

(Cupasgi, y mpomy Bumaary S=mR2.) Puc. 14.6 Puc. 14.7

_—_——m et —— -

MPUKNAAN PO3B’A3YBAHHA 3AJAM

OcnoBuii mepepis IpsAMOro KPyroBoro IMUIiHAPa — KBaJApaT 31 CTOPOHOIO .

3a3aqa 1 3uaiigiTe 06’eM HMUIiHApPA.
Posp’sa3anHa KomenTap
SIKmIo0 cTOpoHA KBagpaTa OChO- SIKmIo ockOoBUII Tepepis MHMIIHIApPaAa — KBagpar

Boro mepepidy (puc. 14.8) mopiB- ' (puc. 14.8), To Bucora AB nuiiHapa JOpiBHIOE a i mia-
HIOE a, To Bucora nuiiagapa H =a,  wmeTp ocHoBU AD Texx mopiBHIOE a. SIKIIO pamiyc OCHOBU

a pazgiyc ocHoBu R -2 . mopiBHIOE R, TO 2R=0a, oT:Ke, R =% . llasi BuKOpuUCTO-
.o . s . 2
Toxi #oro 06’eM LOPiBHIOE Byemo (hopmyny o6’emy muiingpa V =nR“H .

na® ¢
V=nR*H=—. 0,
4
B |
! |
! !
! !
B e
Ve e ad N
-0

A Puc. 4.8
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3adaua 2

B ocHoOBi mpsaMoro mapaJiesiemninesa JeKUTh poM6 31 cTOpoHOIO 4 ¢M i ro-
crpuMm KytoMm 30°. 3HaigiTe 06’eM mapaJjieselnimena, SKIIO AiaroHAJb

fioro 6iumoi rpaHi mopiBHIOE 5 cM.

Po3B’azanna

P Hexali y mnpaMoMy DapaJeJernineni
ABCDA;B,C;D; (puc. 14.9) BC,;=5 cwm,
ABCD — pom6: AB=BC=CD=AD=4 cm
i £ BAD=30°.

Is mpamoxyTHOro TpukyTrHuka BCC; (ma-
panenenines npamuii, Ttomy C;C L na. ABCD)
MaeMo:

C,C=BC?-BC? =[5 —4% =3 (cm).
sOCH:AB.AD.sin30°=4.4%=8 ().

Toni
V=S-H=8,, C,C=8-3=24 (cv?®). <

3adava 3*

Po3B’a3zanna

P> Hexaii npasunsHy npusmy ABCA,B,C,
BoucaHo B KyJaio (puc. 14.10). OckinbKu mpa-
BUJIbHA IIPM3MAa IpsaAMa, To meHTp O ommcaHoi
KyJai JeXuTh y cepeiuHi Bigpiska 0;0,, 110
CIOJIyUYa€ IIEHTPU KiJI, ONMMCAHUX HABKOJO
OCHOB mpuaMu (pamiyc KyJii AO:ﬁ ).
IlosHaumMo mOBXKUHY pedpa MPU3MU Uepes
x (x>0).3a YMOBOIO BCi pedpa MaiTh OAHAKO-
X
2
i sraxogumo AO; — paziyc Koja, OIHCAaHOTO
HaBKOJIO IIPABUJIBHOTO TpuKyTHuUKa ABC:

AC x

NERNC

. 1
By ZoB:kuHY, ToOTO x. Tomi OO, ZEAAI =

AO]_ =

Komenrap

OcKinmbKy TpAMUN IIapaJjeseninen € mps-
MO0 TIPU3MOIO, TO MAJs OOYMCJIEHHS IOro
00’eMy MOKHA CKopucratucsa (HopMyJIo0
V=S-H, ne S — maoma ocHoBu, H — Buco-
Ta TPUBMU, AKa B IPAMIA mpusMmi ZOpiBHIOE
biumoMy pedpy.

Hnsa oOumciaeHHA IJIOIII pomba, IO Jie-
JKUTh Yy OCHOBi, MOKHA CKOPUCTATHUCA THUM,
10 IIJIOIIa IIapaJjieorpaMa AOPiBHIOE JOOYTKY
CYMiKHUX CTOPiH Ha CHMHYC KyTa Mi}K HUMU.

D, c,
|
|
|
A, | B
|
|
|
I'D
PR Y c
,/
,+30°
A B
Puc. 14.9

IIpaBunbHY TPUKYTHY IPU3MY BIMCAHO B KYJIO pamiyca ﬁ . BHAHOITH

Puc. 74.70

IlpaBunapna mpusma € mnpamoro (romi i
BHCOTA JOpiBHIOE OiuHOMYy pebpy), ToMy
MOXKHA BUKOPHUCTOBYBATH TAaKy BJIACTUBICTH
(nuB. § 13): uenmp Ky.ai, onucanoi HABKOJLO
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3anuiiemo Teopemy Iliharopa mas mpamo- ' npamol npudmu, aexcumdv y cepeduHi 8i0pis-

KyTHOTO TpuKyTHHKa AOO; (0,0, A4, ' Ka, Wo cnoryvae yenHmpu Kil, ONUCAHUX HA-
Tomy 0,0, L mr. ABC): AO?+002=A0%. | 6K0J0 OCHO8 NPU3MU.

B ymoBi 3amaHo TiJIBKM OAWH BiApi3oK —

pazgiyc KyJai, ToMy B OOYMCJIIOBAJIbHIII YacTu-

x x Hi po3B’saA3aHHSA JOIiJIBHO BBECTH HeBimoMmMii

’ Bifpisok (mampuk.jaz, pedpo IPU3MU IIO3HA-

YUTU UYepesd X), a IJsd CKJIAJAaHHA PiBHAHHSA

Tomi x=2v3 . BUKODPHUCTOBYBATH NPAMOKYTHHH TPUKYTHHUK

Otsxe, 00’eM mpuaMu AOPiBHIOE AOO,; (puc. 14.10), y sxomy AO — panmi-

AC? \/5 yc kyuai, AO;, — pazgiyc Kojia, OIHCAHOTO

Vip =Saapc AAy=——— AA = HaBKOJIO NPAaBUJIBHOTO TpuKyTHuUKa ABC,

1

= i 00, =—A4,.
2 (26) ® 205-18 (o e

“Ta T 4 - =18 (xy6. on.). Ina obuncaeHHs 00’€My IPaBUILHOI IpH-

< smu cxopucraemocs QopmysowV =S-H , e
S — mioma ocHoBu, H — BuHcoTa IIpU3MHU,
a JJis 00YMCJIeHHSA ILJIOINII ITPaBUJIBLHOTO TPHU-
KYTHUKA, II0 JIEXKUTh B OCHOBi, — (opmy-
a3
4
HOT'O TPUKYTHUKA.

Maemo:

Joio S=

, e a4 — CTOpPOHa IIPpaBUJIb-

1. IloscHiTs, mo Taxe 06’eM Tina B nmpocTopi. ChopMy IroiiTe OCHOBHI Biac-

3anumaHHg THUBOCTi 00’ eMy.

2. CdopmyaoiiTe 3arajgbHe o3HaueHHA HMuainapa. 1o Take ocHOBH, TBipHA
i Bucora Ttakoro muainapa?

3. 1) Yomy gopiBHIOE 06’eM mpamMoro murisapa?
2%) OOrpyHTyiiTe BiAmOBigHY (hopMmy.Ty.

4. 3Banumiite GopMyay AJaa OO0UMCIeHHA 06’eMy: 1) IpAMOKYTHOTrO Iapa-
JeJjemninena; 2) mpsaMoi mpusMu; 3) MPAMOro Kpyrosoro muiingpa. Ilo-
SACHITH CIIpaBeIIUBicTh MUX (hopMy.JI.

14.1. Yu moxe 06’em Tina 6yTu:
1) Bix’eMHUM umCIIOM;
2) nynem?

Bnpabu

14.2.° Yomy gopiBHIOE 06’€M IIPOCTOPOBOTO
xpecra (puc. 14.11), akmio pebpa Ky0OiB,
10 HOTr0o YTBOPIOIOTH, AOPiBHIOIOTH OOU-
HUI?

Puc. 74.77
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14.3.°

14.4.°

14.5.°

14.6.

14.7.
14.8.

Yomy mopiBHIOE 00°’€éM MHOTOTPAHHWKA, 300pasKeHOTO0 Ha PUCYH-
Ky 14.12 (yci gBorpanui KyTtu mpsmi)?

2
Ly
I 2
|
|
|
5 l
|
/)- ______ T
5
Puc. 74.72

3HaigiTh 00’€eM MHOTOTpPaHHWKA, 300paskeHoro Ha pucyHky 14.13
(yci mBorpaHHi KyTH mpAMi).

2 |
B
gl 1
T /

oo ____ | _
7
/
7

Puc. 14.13

3HaigiTh 06’°eM V yacTUHU HMUJIiHIpPA, 300pakeHoi:
1) ma pucyury 14.14;
2) ma pucyHky 14.15.

5
O,
1 | 900

P

-
-

Puc. 74.74 Puc. 74.75

Yepes mBa mpoTuUekKHI pebpa Kyba HpPOBemEHO ILIOIIUHY. Y SAKOMY
BiZHOIIIEHHI I mJomIMHA OiauTh 00’em Ky0Oa? IloscHiTH BimmoBigb.

Hiaromasb Kyba mopiBHIOE 6 cm. 3HaAiTH HOoTO 00’€M.

OCHOBOIO TPAMOI TPUKYTHOI NPUBMU € NPAMOKYTHUN TPUKYTHUK
i3 xareramu 6 cm i 8 cm, Bucora mpusmu AopiBHIOE 10 cM. 3HAUAITH
00’emM 1iel mpuamu.
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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 mopiBHIoe 6 cM, a BucoTa — 5 CM.

SIK sMiHUTBCSA 06’€M IPSAMOKYTHOTO Ilapajejelinena, AKIIO:

1) onmu i3 ftoro BuMipiB 30iabmiuTu B 2 pasu;

2) nBa #oro BUMipu 30iJBININTH, IPUYOMY KOXKHE 3 HUX y 2 pasu;
3) yci Tpu fioro BuMipmu 36ijmbmiuTu B 2 pasu?

SHaNIiTh BUCOTY IPABUJIbHOI YOTHPUKYTHOI IPU3MU, AKIIO CTOPOHA
ii ocmoBu mopiBHioe 20 cm, a 06’em — 4800 cm?®.

Yepes cepenHIo JIiHiI0 OCHOBU TPUKYTHOI IIPU3MU IIPOBEAEHO ILJIOIIU-
HY, IapajelbHy OiuHOMY pebpy. ¥ AKOMY BiZHOIIEHHI If IJIOIIUHA
IinuTh 00’eM mpuaMm?

Ax BimHOCATHCA 00’eMU ABOX KyOiB: 3aJaHOTO Ta MOT0 MOIeJi, 3MeH-
ImieHol B MacIITadi:

1) 1:2;

2) 1:8;

3) 1:n?

Yomy mopiBHIOE 00’eM NPSIMOKYTHOIO HapaJjejienimena, AiaroHaJb
AKOr0 NOPiBHIOE d i yTBOPIOE 3 ILJIOIMMHOI OCHOBU KYyT O, a 3 ILJIO-
mUHOK Giunol rpani — Kyt [?

Y mnpamomy mapaJiesellineZi CTOPOHM OCHOBHM JOPiBHIOIOTE 16 cm
i 10 cm i yrBOpiotoTh KyT 60°. Mewnrma miaroHanab ImapaJjesenimena
YTBOPIOE 3 ILJIOHIMHOI ocHOBU KyT 30°. BusHaute 06’eM 1pOT0 mapa-
Jejemninena.

3a CTOPOHOI0 OCHOBH a i 6iuHOMYy pedpy b 3HaimiTh 00’eM MpaBUJILHOL
IPU3MU:

1) TpuKyTHOI;

2) YOTUPUKYTHOI;

3) IIeCTUKYTHOI.

3HalgiTe 00’eM Qirypu, yrBopeHol B pes3yJsbTaTi o0epTaHHs KBaapaTa
HaBKOJIO MOT0 CTOPOHH, IO JOPiBHIOE 4.

Hiaronasb 0OChOBOTO Tepepidy MWJIiHAPA AOPiBHIOE a 1 HaxmjIeHa
IO ILIOIIMHY OCHOBU I KyTOM ¢. 3HaAWAIiTH 00’eM HUJIiHApDA.

IBa nuiainapu yTBOpPeHi 00epTAHHSM TOTO CaMOTO MPAMOKYTHUKA Ha-
BKOJIO KOYKHOI 3 HepiBHUX IioTo cTOpiH a i b. K BigHOCATHCA 00’ €MU
IuX MUJIIHAPIB?

VY ckinpKm pasiB 00’eM MUIiHApPA, OMKMCAHOTO HABKOJIO IPaBUJIbHOI
YOTUPUKYTHOI NpPU3MHU, OiJbIINi 3a 00’eM IIWIIHApPA, BINCAHOTO
B I[I0 K IIPU3MY?

HoBeniTs, 1110 OyAb-AKa ILJIOIINHA, IT0 IPOXOAUTDL Uepes IeHTp Kyba,
IiIUTh MOTr0o Ha ABi PiBHOBEJANKI YaCTUHMU.

HoBenits, 110 OyAb-sAKa ILJIOINHA, 1[0 IPOXOIUTDH Uepe3 cepeinHy oci
OPAMOTO KPYTOBOrO IMUWJIIHApPA, AiJINTH MOr0 HA ABi piBHOBeJIWMKi uac-
TUHH.

Yrasiexa. OOrpyHTyiiTe, II[0 CepeAnHA OCi € IIeHTPOM CcuMeTpil
HOUJIiHApa, 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 mpusMu JIEKUTHh NPAMOKYTHUN TPUKYTHHUK i3 TrO-
CTPUM KyTOM O.. Uepes BepIINMHY KyTa O, BEePXHLOI OCHOBM ¥ IIpoO-
TUJIEKHUN KaTeT HUMKHBOI OCHOBU IIPOBEIEHO Iepepis, AKUN yTBO-
PIO€E 3 OCHOBOIO KyT [. 3HaAITH 06’€M IUJIiHIPA, OMUCAHOTO HABKOJIO
MPU3MH, AKI0 IEePIeHIUKYJIAP, HPOBEeNeHUWH i3 BepHimHU KyTa o
HMKHBOI OCHOBU IO mepepisy, mopiBHioe d.

B ocHOBi mpAMOI IpU3MU JEKUTH IPAMOKYTHUN TPUKYTHUK i3 KaTe-
ramu 6 cm i 8 cm. Bucora npusmu mopiBHioe 4 cMm. 3HaWAiTE 00’€eM
IUJIiHAPA, OMMCAHOTO HABKOJIO IIPU3MMU.

3HalgiTh 00’€M MUIiHAPA, BINCAHOTO B MMPABUJIbHY ITECTUKYTHY IIPU-
3My, KOJKHe pedpo AKOoi JOopiBHIOE a.

Y muiaiHgp BIKMCAHO HPaBUJIbHY TPUKYTHY HPU3MY, a B Hel BIHCAHO
MWIiHAP. SHAUIITh BigHOIIeHHA 00°€MiB X NUJIIHAPIB (OinbIIIOTO
IO MEHIIIOTO).

OcHOBOIO HpAMOI IIPUBMU € ITapaJjejorpamM. Uepe3 CTOPOHY OCHOBH,
sSIKa NOPIBHIOE A, i MPOTUJIEIKHY 1fl CTOPOHY iHIIIOI OCHOBU IPOBEIEHO
repepis, SIKUl yTBOPIOE KyT 3 3 IJIOIMHOIO OcHOBU. Ilioia mepepisy
IopiBHIOE @. SHAULITHL 00’€M IPU3MMU.

OcHoBa mpsaMoi mpuamMm — pom0 i3 roctpum KyTom o. Mewnmia mgia-
rOHAJb TMPU3MU HOPiBHIOE d i YTBOPIOE 3 IJIOMMHOI OCHOBU KYT P.
3HangiTh 06’eM TPUIMU.

HiaromaJyb IpAMOKYTHOTO HapaJieerninega AOopiBHIOE 35 cM, a pebpa
BigHOCAThCA AK 2: 3: 6. 3HAWAITE ioro 06’eM.

SHalIiTE 00’eM NPSIMOKYTHOIO HapaJjeelinena, JiaroHalb SKOTo I0-
piBaioe 14 cMm, mepumerp ocHoBu — 20 cM i mepumeTp MeHIoI GiuHii
rpani — 32 cm.

Y nunieap BIMCcaHO MPaBWILHY TPUKYTHY IIipaminy Tak, IO OCHOBAa
mipamigu BIMcaHa B OJHY OCHOBY IIMJIHJApa, a BepIIMHA HOipamimgu
posTalioBaHa B II€HTPi APYyroi ocHOBU. SHAUAITHL 00’eM IHMJIIHApA,
AKIIO BioMO, IO AOBXKMHA CTOPOHM OCHOBM IIipaMigm gopiBHIOE b,
a 0iunmi pe6pa HaxmjeHi [O IJIONIWHU OCHOBHU Iy KYyTOM .

Y nunimapi mapajenbHO MOro oci Ha BifcTaHi a Bimg Hel TpoBegeHO
ciuHy IJIOMUMHY, SKa Bi Kojla OCHOBM BiaTmHae ayry o. Ilmoma me-
pepisy mopiBHIOE S. 3HAWAITE 00’eM IMUJIIHIPA.

Ilnoma ochoBOTO Iepepidy HuIiHApa AOpPiBHIOE @, KyT MiK miaro-
HaJIJIIO IIepepisy ¥ IIJIOIMIMHOIO OCHOBUW MOPiBHIOE (/. SHAWIITH 00’eM
muIiHapa.

Y nunisgp BOmMcaHO TPABUJIBHY N-KYTHY OPU3MY. SHAWIITH BimHO-
ImIeHHA o0’eMiB MpusaMu U IUJIiHApA.

Y muaieap BOMCAaHO TPAMOKYTHUI HapaJiesiemine]), AiaroHajab AKOTO
IOPiBHIOE M i YTBOPIOE 3 IJIOI[HMHOIO OCHOBU KYyT 0. SHAWIITH 00’eM
MUuJIiHapAa.
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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 NMpuU3MU — pPiBHOOEAPEHUHN TPUKYTHUK,
CTOPOHM SKOTO JOBJKMHOIO @ YTBOPIOIOTH KyT o. [iaromanb rpasi,
MIPOTHJIE}KHOI MO IIbOTO KyTa, YTBOPIOE 3 APYroi0 OiUuHOI TPaHHIO
KyT ¢@. 3HaigiThL 06’°eM IIpPU3MU.

CTopoHa OCHOBM NPABUJILHOI TPUKYTHOI IPU3MU MOOPiBHIOE @, KYT
MiK miaroHajsMu OBOX OiUHMX TrpaHeil, IIpoBeIeHMX 3 OAHiel Bep-
IMHYU, HopiBHIOE (. 3HAWLiTH 00’€M IPUBMU.

06’eM IpaBUJIBLHOI TPUKYTHOI HMPU3MH AOPiBHIOE V, KyT MisK agiaro-
HaJIIMU OBOX OiUHMX TI'paHell, IPoBedeHUX 3 ONHiel BepIIWHU, JOPiB-
HIOE 0,. 3HAWJITH CTOPOHY OCHOBU IIPU3MU.

HiaroHaysb TIPAMOKYTHOTO ItapaJeJjelimnmena gopiBHioe 12 cm i yTBoO-
pioe Kyt 30° i3 mromnuHOIO OiuHOI rpaHi i1 KyT 45° i3 6iuHUM pedpom.
3HalmiTh 00°eM mapaJiesemnimnesa.

¥V wyiaio pazmiyca R BIMcaHO IPaBUJIBHY YOTHPUKYTHY IIPUIMY, Iia-
roHaJIb 0iYHOI I'paHi AKOI YTBOPIOE 3 IIJIOIIMHOIO OCHOBU KYT (. SHAI-
IiTh 00’eM HpPU3MU.

B ocuoBi mpsamol mpuaMm JIEXKUTH PiBHOOIUHA Tpamellid, AiaroHajb
AKOI HOpiBHIOE a, a KYT Mi)K OiaroHaJuiioo i OiJIbIIIOI0 OCHOBOIO [0-
piBHIOE 0. [liaroHanap TPU3MM HaXWJIEHA A0 IJIOIMMHU OCHOBU IIif
kyTom (. 3HAUAITH 06’€M MPUIMU.

VY Kyamo BOHCAHO NMPAMOKYTHUN IapaJesellinesn i3 HaiOiabIIow 0iu-
HOIO TIOBEPXHEI0, IIePUMeTP OCHOBU SIKOT0 MOpiBHIOE 16 cM. S3HAUIITH
00’eM mapaJieselinmena, sIKIO AiaMeTp KyJi AopiBHioe 9 cM.

Iz MHOKUHU TapajeselineniB, mepuMeTpy OiYHUX IpaHell AKUX I0O-
piBHIOIOTH 12 cM i 18 cM, BusHauTe 00’eM TOTO ImapaJjejelrimena, Ha-
BKOJIO SIKOTO MOJKHA OIIMCATU KYJI0 HaWMEHIIIOro pajiyca.

¥V kymawo pamiyca R BIHCaHO IPaBUJBHY TPUKYTHY IpusMy. Bucora
npusMu gopiBHIOe H. 3HAHAITL 06’€M IIPU3MHU.

BuaBiTb cBOlO KOMMETEeHTHiCcTb

Y nuriHgpuuyHy OOCYOWHY 3 PiAWHOIO, AiaMeTp SKOl JTOpiBHIOE 8 cM,
3aHypeHa gerayib. Ilpum mboMy piBeHb PiAWHM B MOCYAMHI HigHABCA
Ha 10 cm. Yomy mopiBHIOE 006’eM merasi?

Y nwurinapuuHiil mocyauHi piBeHb pimmHu mocarae 20 cvm. Ha axrin
BUCOTi Oyzae piBeHb PiAWHU, AKINO IIEPeIuTH il B APYTYy IIOCYIUHY,
miamerp AKoi B 2 pasu GinbIuii 3a HmepIIuii?

Ilepiuit Kyxoab yABiUi BUIUHA 3a APYTHUil, IPOTe IPYTUHA ¥ ABA pasu
mupinuii. Axuilt Kyxoab Mae Oiabinuii 00’eM, AKIIO o0uIBa MAaIOTh
muriaapuuHy Gopmy?

Ha mosuii B marasmui cTosATs aBi 6aHKM aOPUKOCOBOTO BapeHHS Of-
HOTo # Toro & copry. OmHa GaHKa y ABa pasu BHUIIE 3a iHIIY, IIPO-
Te ii miameTrp B 2 pasu MmMeHmIuii. Bucoka 6aHKa KoIiTye 23 I'PUBHI,
a Hu3bKa — 43 rpuBHi. Ky 6aHKY KymyBaTw BuUrigHime?




MPMHLUMMN KABAJIbEPI. OB’EM MOXMJIOI MPU3MMU.
Ob’EMU MIPAMIAN | KOHYCA

Tabnuuysa 14

1. IIpuanun Kasaabepi

fAxmio B pesyibraTi mepeTmHy ABOX Tinm @y o ! v/ !
| | /L /

i @, niomuHAMH, DapaJeIbHAMU ONHIN Tii
caMili TJIOIIWHI, y IIepepisax Omep:KYyIOThCS
dirypu F; i F, ogmHakoBoi miomyi, To 06’eMu
BUXiTHUX TiJa piBHI.

2. Meaki dopMmyan 3HaAXOMKEHHS 00’ €MiB

& o

00’em moxmjaoi IPUIMU 0’eM mipaMigu mOpiBHIOE O0’eMm KOHyca [IOPiBHIOE

IOPiBHIOE NOOYTKY ILJIOIIi OfHiTT TpeTuHi MOOYTKY omHit TpeTwHi  HOOYT-

ii ocHOBU Ha BUCOTY. mioiri ii OCHOBM Ha BU- Ky mjomii HOoro OCHOBU
coTy. Ha BUCOTY.

V=§S-H=EnR2-H ,

ne R — pagiyc ocHOBH,
H — Bucora xKouyca.

<3 T

006’em 3pisamoi mipaminm 006’em 3pisaHoro Komyca
1 1 2 2
Vzgh(S+ Ss +s) Vzgnh(R +Rrer?)
e S, s — ILJIOIIl OCHOB, me R, r — pamiycu ocHOB,

h — Bucora 3pisanoi mipaminu. h — BucoTa 3pizaHOro KOHyca.
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MOACHEHHA 1 OBI'PYHTYBAHHA

1. MpuHumn KaBasbepi. 06’em
NoXuaoi NpM3MH

Posraamemo meron oOuuciieHHsa 006’eMiB
Tim (mpocTropoBuxX Qiryp), 3ampomoOHOBAHUI
iramitickkuM wMatematukoM bB. Kasanbepi
(1598-1647) i HasBaHUI 3TrOAOM IPUHITUIIOM
Kasanpepi. Bin mosarae B Takomy.

]

IIpuanun Kaaabepi. fAKimo B pe-
3yAbTaTi IepeTHHY ABOX Tin @; 1 D,
IJIOIIIMHAMY, IapajieIbHUMMN OOHIN TiH
caMill IJIOIUHI, y IIepepisax omep:Ky-
oTeca Qirypm F; i F, ogHaKoBOI ILTOIIi
(puc. 15.1), To 06’eMu BUXigHUX TijJ PiBHI.

Puc. 15.7

Crpore oOrpyHTyBaHHS mpuHIUNy Kasa-
JIbEPi IPOBOAUTHCS B Kypcax MaTeMaTUYHOTO
aHaizy. YKaKeMo ifjefo oOTpYHTYBaHHSA IHO-
ro IpUHIUIY. ¥YABUMO, o Tina @; i D,
CKJIa[IeHi 3 TOHKUX ITapiB OAHAKOBOI TOBIIIU-
HU, K1 OeP)KYIOThCSI B Pe3yJbTaTi IepeTu-
Hy Tin @, i @, nromuHEaMU, DapaaeJlbHIMHI
meakin samamivt mmormmuui (pume. 15.1). Tina,
Olep:KyBaHi B KOKHOMY i3 ITMX TOHKHUX IIIa-
PiB, MOKHA BBasKaTH IPAMUMU ITUJIIHIAPaAMU.
Tomi 3 piBHOCTI momr iXHiI ocHOB i piBHOCTI
BHCOT OJEeP;KYEMO, IO PiBHI I 00’emu uyac-
TUH 3aaHux Qiryp y kKokHomy mapi. OTixe,
piBHiI # o6’emu Tin @; i D,, cKIameHUX
i3 piBHUX YACTWMH y KOXKHOMY Iapi.

W4 Teopema 15.1. 06’eM mOXHJIOro IMJIiH-
Jpa JOPiBHIOE TOOYTKY IJIOIIi HOTO OCHO-
BH HA BHCOTY.

® [lna 3amaHoOro IOXMJIOrO IIHJIiHIpPA
3 ocHoBow F, miomia sKoro mopiBHIOE S,
i BucoToio H PO3TIAHEMO NPAMUN I[UIIHAP
i3 TaK0OI0 caMOI0 OCHOBOIO Ii BucOoTOi0. PosTa-
IIyeMO ITi ABa MUJIIHAPU TaK, 100 iXHi oCcHO-
BU JIeXKaJid B OAHIiN mrormmuHi (puc. 15.2).

Puc. 75.2

Topmi mepepisu MUX MUIIHAPIB IJIOITTHAMU,
mapajieIbHUMU ITiHl IJIOIMUHI, ZamyTh (dirypu,
110 MOPiBHIOIOTH (hirypi F, oTKe, BOHU MaTuU-
MyTh piBHI morri. 3a mpuHiunoMm KaBaabepi
Ma€eMO piBHIiCTE 00’ €MiB IIMIIHAPIB, a OToKe, I
o0uncieHHS 00’€MYy IIOXMJIOrO IIMJIIHAPA MOMK-
Ha CKOPHCTATUCSA Ti€0 camMoio (hopMyJioio, IO
1 [1Jis o0umMCe/IeHHs 00’ €My HPSAMOTO IIMJIiHApA:

V=S-H,

me S — 1mgola ocHOBU, H — BmcoTa IIWJIiH-
apa. O

OckisbKM TIOXWJIa TPU3MA € OKPEMUM
BUIIAAKOM PO3TJISHYTOTO B JOBEIEHHI Teope-
mu 15.1 moxmioro muiIiHApa, TO 3 HaBedeHOI
BuIle (GopMysu MAaTHMEMO HACJiIOK.

Hacanidok. O6’em noxusoi npu3mu 3 nJjo-
wew ocnosu S i sucomorw H o6uucrioemuves
3a Qopmynor

V=S-H,

nme S — 1ioiia ocHOBU, H — BHcOTa IIPU3MU.

2. 06’eMn nipamigM M KoHyca

ChopmysitoemMo 3arajibHe O3HAUEHHS KO-
Hyca, IO A03BOJIAE 00’€mHATH B OLUH KJac
POBTIIIHYTI paHimie KOHycU U Imipaminu.

OsHauveHHA. Hexait F — dirypa Ha 110-
muHI O, S — TOYKa IMo3a I[i€I ILJIO0-
IIMHOI0. ¥YcCi BiApisku, IO CIOJXyYarOTh
Touku ¢irypu F i3 Toukoi0 S, yTrBOpIO-
I0Th TijIo, AKe HA3WBATHMEMO KOHYCOM

(puce. 15.3).
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dirypa F Ha3UBaAETHCA 0CHOB0I0 KOHYCA, TOUKa S — gepulu-

S Ho10 KoHYyca. IlepneHIUKYIAp, IPOBEJeHUN i3 BePIIINHN KOHYyCa
Ha IJOIIWHY OCHOBUW, HAa3WBAETHCA 6UCOMOK KOHYcCA.

Y Bunagkry, axio ¢girypa F € Kpyrom, KOHYC Ha3UBAEThCH

Kpyzosum. SIKIO BHUCOTA KPYroBOrO KOHYCa IPOXOAUTH Uepes

(03

. IIEHTP OCHOBU, TO TAKUI KOHYC HA3MBAETHCA NPAMUM KPYTOBUM.
Panmime mMu posrasgpaniu mpAMi KPyrosi KoHycu U Ha3WBAJIHA
iX TpocTo KOoHycamu*. 3a3HAUMMO, IO OKPEMHUM BUIAAKOM

KOHyCa B HOBOMY PO3YMiHHI € TaKOX mipamizna.

Puc. 75.3

BuropucroByioun npunnun KaBanbepi, JoBegemMo Teopemy.

Teopema 15.2. fkmo ABa KOHycHM MAalOTh PiBHiI BHCO-
TH I OCHOBHU PiBHOI IJIOIIi, TO IX 00’€MH pPiBHI.

® Hexaii korycu @, i @, MawTh BUCOTH, IO JOPiB- 1 2

HIOIOTh H, a 0CHOBU WJIOIIEI0 S PO3TaIIOBaHi B OAHIN IIJI0-
muHi oo (puc. 15.4). IIposenemo mioiuuy [3, mapaieabHy
mromuHEi o, Ha Bigcrani x Bix mel (0<x<H). Toxi diry-
pu F, i F,, mo0 yTBOPIOIOTECS B Ilepepizax KOHYCIB ILIO-
muHooo [3, moxibHi BigmoBimHWM ocHOBaM, i KoedillieHT
moxi0HoCTi £ B 000X BUIIaAKaX AOPiBHIOE BiAHOIIIEHHIO BU-
cor BipmoBizHux Komycis: k=(H —x): H. Omxe, miomi Sy
i S, ogiryp F, i F, BignmoBimHO BHpaKaloThCa (GOPMY-

Puc. 15.4

JamMu S =k2-S, S, =k2~S, TOOTO piBHi. 3rigHO 3 WPHH-
munoMm Kasasbepi maemo, 1o o6’emu KoHyciB piBui. O

Puc. 715.5

Teopema 15.3. 06’em mipaminmu nOpiBHIOE OOHINW TpeTHHI
JOOYTKY IIOIIi 1i OCHOBHM Ha BUCOTY.

® PosrasgHeMO CIOYaTKy BUIIAMOK TPUKYTHOI mipamigu.

Hexait A;ABC
rpukyTHOI nmpusmu ABCA;B,C; (puc. 15.5). Ilnomunu A,;BC
i A;B;C posbuBaroTh II}0 NpU3My Ha Tpu Iipamizu — A;ABC,
A;BB,C i A,CC,B; i3 BepmimHamMu B Toulli A;.

Ilipamigu A;BB,C i A,CC,B;, marorb piBHi ocHOoBH BB,C
i CCyB;, ockimpku pgiaronans CB; posbuBae IapaJejorpam

TpuKyTHa mipamiza. ob6yayemo ii mo

CBB,;C, Ha aBa piBHI TPUKYTHUKH.

Kpim Toro, gsamami mipamizm wmaioTh
CIIiJIbHY BEPIIUHY, a iX OCHOBHU JIeXKaTh B OfI-
Hi#T naomumui. OTiKe, Ii mipamigum MaoTb
CcHinbHY BUCOTY. 3a Teopemoro 15.2 1i mipa-
Migm MaioTh PiBHiI 00’eMu.

Posrnamemo Ttemep mipamimu A;ABC
i CAB,C,.

* VY samauax 0 IILOTO I PEINTH PO3AiJiB mifg
TEPMiHOM «KOHYC» IIPOJAOBKYBATUMEMO PO3Y-
MiTu IpAMUNA KPYTOBUU KOHYC, a y3araJbHEeHe
MOHATTSA KOHyca HaM MOTPiOHe TiMbKU miid
CIIPOII[EHHA MJOBEJEeHHA OCHOBHHUX (opMysa
obuucyieHHA 06’ €MiB.

Bonu marors piBai ocHOBu ABC i A;B,C;
Ta PiBHI BHCOTHU (HOPiBHIOIOTH BHCOTI HpU-
3mu). OToKe, BOHM MalOTh PiBHiI 06’eMu.

Takum umHOM, 00’€MU BCiX TPHOX pPO3-
TJISHYTHUX IIipamin piBHIi.

YpaxoByouu, Mo o6’eM IPU3MHU IOPiB-
HIOE NOOYTKY ILJIOIi OCHOBU Ha BUCOTY, OJ€ep-
KMo GopMysy 00’eMy TPUKYTHOI mipamimgu

VzlS-H,
3

me S — mjoira ocHoBu, H — BucoTa Imipa-
migu.



§15. MpuHumn KaBanbepi. O6'em noxmnoi npramm. O6’emMm nipamign i KoHyca

SIKmI0 B OCHOBiI mmipamimm JeXKUTL OO-
BiIbHUHM MHOTOKYTHHUK, TO PO3IJIAHEMO TPU-
KYTHY IIipamigy 3 Taxkoi camMoio Bucotoio H
i TaKOIO caMOI0 ILJIOIIel0 ocHOBHU S. 3a Teope-
Mmoo 15.2 o6’emu 1mux mipamin piBHi, oTike,
Mae micme gopmyia

v=L1smH,
3

me S — moma ocHoBu, H — Bucora Imipa-
migu. O

Teopema 15.4. 06’eMm KoHyca TOpiBHIOE
OIHiN TPeTHHi JOOYTKY ILJIONIi HOTO OCHO-
BH Ha BHCOTY.

® [Ins sagamoro KOHyca 3 OCHOBOIO,
mjoIia sKOro mopiBHIOE S, i Bumcorow H
posriIAHEeMO AKy-HeOyab mipamigy 3 Taku-
MM CaMMMMU ILJIOIIEI0 OCHOBU S i BucoTow H
(puc. 15.4). Toxi sa mpunmunom Kasaiabepi
OJIePyKyEMO, II0 00’eMHU IMUX IipamMinzu i Ko-
Hyca piBui. Ase gasa o0’emy mipamizum mae
micme opmysia

VzlS~H,
3

me S — 1Jjola ocHOBH, H — Bucora Iripa-
migu. Or:xe, BOHa Mae Micie i ama o6’emy
KoHyca (me H — BucoTa KoHYyca).

30KpeMa, AJIA IPAMOro KPyroBOro KOHY-
ca, B OCHOBiI AKOTO JIEXKUTHh KPYT pamiyca R
i Bucora AkKoro mopiBHIoe H (Tomi S=TCR2),
Mae Micie dopmyJia

VzénRz-H. o)

3. 06’emMn 3pi3aHMX KOHYyca

M nipamigm

VYBememMo mOHATTA y3araJbHEHOTO 3pisa-
HOTO KOHYyCa TaK caMo, AK OyJI0O BBeJeHe IIO-
HATTA 3Pi3aHOTO MPSAMOT0 KPYyTroBOTO KOHYyCA.

Hnsa 3ajaHOro KOHyca POSIJIAHEMO ILJIO-
muHy [, mapajsesbHy OCHOBi (mromuui o),
fAKa IepeTUHae KoHyc. JacTumHa KOHYyca, IO
MiCTHUTBCS MiK ITi€I0 IJIOIIIMHOIO I OCHOBOIO,
HaBWBAETbCA 3pidanum Korycom (puc. 15.6).

OrpumaHnwnii mepepis KOHyca IJIOIUHOIO 3
TaKOX HABWBAETHCA OCHO601 3Pi3aH020 KO-
Hyca.

Puc. 75.6

Bigcranp MidK ILIOINIMHAMK OCHOB Ha3U-
BAETHCA GUCOMOI0 3Pi3AH020 KOHYCA.

Teopema 15.5. 06’em 3pisaHoro KOHycCa
o0unCaETECA 3a (HPOPMYI0I0

V=%h(S+ Ss +s),

me S, s — ILJIOIIL OCHOB, I — BHcoTa 3pisa-
HOTO KOHYycCa.

® Ilomamo spizammii Komyc (puc. 15.6)
AK PIBHUITIO OiNBIITOTO ¥ MEHIIIOr0 KOHYCiB.
Toxi 06’em 3pizaHoro KoHyca OOUMCINMO SK
pisHUII0O 00’€MiB OGiJMBIIOTO I MEHIIIOTO KO-
HYCiB.

Hexaii miorii ocHOB OiJbIIIOrO I MeEHIIIO-
ro KOHYCiB HOPiBHIOIOTH BifmoBiguo S i s, BuU-
coTa MEHIIIOTO KOoHyca mopiBHIoe H i Bucora
3pisanoro Koumyca — h. Toxi Bucora 0iabImio-
ro xomyca gpopisuioe H,=H+h. O6G’em 3pi-
3aHOT0 KOHYyCA O0UYHMCIIOETHCA 3a (DOPMYJIOIO

V=%SH1 —ést%(S(H+h)—sH).

3asHauMMoO, IO B Iepepisi KoHyca ILJIO-
IUHOI0, IlapajieJIbHOI0 OCHOBi, MaTUMeMO
(dirypy, moni6bHy ocHOBi, i KoedimieHT 1I0-
nioHoCcTi mOpiBHIOE BiZHOIIIEHHIO BiAcTaHel
Bil BePIIUHMN KOHYycCAa A0 IJIOIWUHU IIepepisy
¥ momuENn ocHOBU. Kpim Toro, BigHOIIEHHS
mwiIon; TmoxibHWX @Qiryp AOPiBHIOE KBajpaTy
Koedimienra momiomocTti. OTiKe, MaeMo piB-
HicTb

s (H+h)2 JS  Hi+h
= a0 ——==——,
H Js H
i3 AKol MOKHa 3HAUTH BUcOTy H:
oM
Js s

S
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IlircraBiaoun Temep 1m0 QopMyJsy y BUpa3 [AJIA 3HAXOMKEHHS

00’eMy 3pidaHOro KOHyca, MaE€MO:

i) 55)

VYpaxoByrouwn, 110 mipamiga # npaMuTi
KPYroBUi KOHYC € OKPEeMUMM BUIIaIKaMU
ys3araJbHeHOro KOoHyca, ¢opMyay o00’emy
3pizaHOrO0 KOHyCA MOKHA B3aCTOCOBYBATHU
0 3HAXOM:KeHHA 00’eMiB 3pisaHoi mipawmi-
I ¥ 3pisaHOro IIPAMOIro KPyroBOro KOHYyca.
Tak, HampukJazm, 00’eM 3pi3aHOro IPSIMOTO
KPYTroBOT'O KOHYCa, B OCHOBaxX SKOTO — Kpy-
ru pamgiycamm R i r, a Bucora mopiBHIOE K,
BUPaXKaETbCA (POPMYJIIOI0

V:énh(Rg +Rr+r2). O

4, 06’eMM nopfibHMX Tin

Hexait F i F, — pBa mozi6ui Tina (mu-
JiHApU, IPU3MHU, KOoHycHu abo mipamimu). Ile
03HaAYaE, IO iCHy€e IepeTBOPEeHHs MIOIi0HOC-
Ti, 3a AKoro Tino F mepexoauTh y Timo F.

ITosmauumo uepe3 k Koedimieur momi6-
HocTi. Tomi BigHOIIEHHS BHCOT POSTJIAHYTUX
TiJl mOpiBHIOE k, a BiZHOIIIEHHS IIJOI IXHIiX

1

T(hW

SA/S —sv/s 1

Js ‘f]=§h(8+ Ss +s).
ocHoB — k2. Omroxe, BigHOIIEHHA 00’ €MiB Tin F|
i F popiBHIOE E® (cupaBpai, nas muJIiHIpPa
A puamu:

EZSI'lei ﬂzkz.k:k3,
Vv, S-H S H
a I mipaMmigum ¥ KoHyca
lS H
VF1=—3 ! lzi.ﬂzkz.k:kﬁ)'
Ve ls.H S H
3

VYpaxoByrouwu, 110 4Yucjao k — KoedirieHT
moi0HOCTI — HOpPiBHIOE BiIHOIIIEHHIO BifcTa-
Hell MiK OyAb-AKMMU BiAIIOBiIHMMU HapamMu
TOYOK 3a IepPeTBOPEeHHA IOAiOHOCTi, MaeMo,
110 IIe YMCJIO AOPiBHIOE BiTHOIIEHHIO OyIb-
AKUX OBOX BiAMOBIZHMX JJiHIHHMX pPO3MipiB
tin F i F;. Toxi

00’eMH OBOX NOJIOHMX TiJI BigHOCATHCH K
KyOu ixHiX BiAmoBigHUX JiHiHHUX PO3MipiB.

NMPUKNIAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

OcHoBa MOXHUJIOr0 mapaJiejemninega — KBaapatr 3i cropouor 1 M. Oxxe
3 OiuHmX pebep HOpPiBHIOE 2 M i YTBOPIOE 3 KOKHUM i3 IIPUJIETJINX CTOPiH

ocHoBu KyT 60°. 3HaiimiTh 00’eM mapaJiesemnimesa.

Pozs’azanuga

P Hexait ABCDA,B,C,D, (puc. 15.7) — 3za-
IDaHUU MMOXUJINIU ITapaJjieserinmen

(ABCD — xBagpatr, AB=1 M, AA; =2 M,
LAAB=/A;AD=60°).

IIposenemo Bucory A;0 mnapaiesemninena
A0 Lun. ABC . OckinpKH B IOXUJIOMY IIapa-
Jesenineni 6iune pe6bpo AA; yTBOpPIOE DiBHI
KyTH i3 CYMIKHHMH CTOPOHAMM OCHOBH, TO
e pedpPO HPOEKTYETHCSI Ha OiceKTpucy KyTa
BAD, To6T0 Ha niaronams AC (Oe AC) kBa-
npata ABCD.

Komenrap

A m
Puc. 715.7
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IIpoBegemo OM L AB, Tomi A/M 1 AB
3a TeopeMOI0 IIPO0 TPU NEePIeHIUKYJIIAPH.
Is npamoxyTtHOrOo TpuKyTHUKAa AA;M Maemo:

AM = AA, -c0os60°=1 (m).

I3 mpamoxkyTHOro TpuKyTHUKA AOM Maemo:
AM
=J2 ().

cos45°
Is mpamokyTHOro TpuKyTHUKA AA,O MaeMmo:

A0=1AA? - AO® =1/22—(J§)2 =2 (m).

Toxi o06’em samaHoro IapaJeselinena [I0-
piBHIOE:

V'=84p0p A0=12 =12 (w?). <

AO=

3adaya 2

00’em mipaminn.
Posp’asannsa

P Hexait y mipamigi SABC (puc. 15.8)
TpuKyTHUK ABC mnpamorytauii (£LC=90°,
BC=a, AC=Db).

IIposegemo Bucory mipamigum SO. Ockinb-
KU 3a YMOBOIO Bci OiuHi pebpa mipamigu ogHa-
KOBO HaXWJI€HI [0 MJIOIMHU OCHOBU, TO O —
IEeHTP KOJia, OIMCAHOTO HABKOJIO OCHOBH,
T0O0TO ToukKa O — cepenuHa rimorenysu AB.
YpaxoByrouu, mo Biapisok AO — MIPOEKIlisa
b6iunoro pebpa SA Ha miomiuay ABC, omep-
JKyemo, mo /SAO — KyT Haxuyay OigyHOTO
pebpa SA mo momuHU ocHOBU i1 L SAO=0.

Iz mpamoxkyrHoro TpukytHuka ABC oxep-

JKYEMO: AB=\/BCz+AC2 =\/az+b2 , TOm1

a0=LaB=L2+p? .
2 2

Is mpamoxkyTHoro TpukytHuka SAO Maemo:

SO=AO~tg(p=% a’+btgo.

Axwo 6 noxuniit npusdmi (abo 6 nipamioi)
OiuHe pebpo ymeopioe pi6Hi KYmu i3 CYMidcHU-
MU CMOPOHAMU OCHOBU, MO B0HO NPOEKMYEMb-
ca Ha npamy, wo micmumeo Oicekmpucy Kyma
Mine yumu cmoponamu ocrosu (§ 6, c. 59).
A ockisbKM 3amaHi piBHI KyTu rocrtpi, To 6iu-
He pe6po AA; IPOEKTyBaTHMeThCA Ha Oicek-
Tpucy Kyra BAD (puc. 15.7), sxa y KBagpari
ABCD ¢ piaronaJuio AC.

i obuyuciaeHb 3PYYHO 3 OCHOBU BUCOTHU
napaJeserninena (Touku O) TPOBECTHU B TLIO-
muHi ocHoBu OM 1 AB i BUKOPHCTOBYBATHU
TeopeMy HpO TPU MEePIeHAUKYIIPU (OJep:Ku-
Mo A;M 1 AB). IloriMm mociifoBHO posTJid-
HYTHU IPAMOKYTHI TpukyTHuUKU: AA, M (3Ha-
xopumo AM), AOM (sraxogumo AO), AA,O0
(sHaxogumo A;0). [lani MoXHa CKOpPHCTATH-
ca GOopMYJIOIO AJiA O0UHCIeHHA 00’ €My IIOXHU-
qoi mpusmu V=S8, . -H.

OcHOBOIO IIipamMigu € IPAMOKYTHUH TPUKYTHUK i3 KaTreramu a i b. Kox-
He 11 GiuHe peOPO HaxXWJIEHe [0 IJIOIMHU OCHOBU IIiJ KyToM (. SHANIITH

KomenTap

Puc. 75.8

CmouaTKy BM3HAUUMO PO3TAIIYBAHHS BU-
coTu mipamingu: Axkuw,o 6ci 6iuHi pebpa nipa-
Mi0u 00HAK0B80 HaxuJieHi 00 NJIOULUHU OCHO-
68U, MO OCHO08010 sucomu nipamiou € yeHmp
0nucan0z0 Ha8KkoJLo ocHosu koaa (§ 6, c. 57).

Sk BimomoO, IIEHTP KoOJIa, OIIMCAHOTO Ha-
BKOJIO IPAMOKYTHOTO TPUKYTHUKA, JIEKUTH
Yy cepeauHi TimmoTeHy3u.
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OnepxryemMo:

%\/az +b2 tgp. <

w |~

-%BOAC-SO:

SHaNIiTL 00’€M YACTUHU

3adaya 3

Pozp’azannga

P Ha pucynxky sobpaskeHa uBepTh KOHyca
3 paxgiycom ocuoBu R=12 i Bucororo H=16.
Tomi

VKOH = %TERZH: 768n (ky6. on.).

OToxe,
1 1
visa = Vion = 7681=1921 (56, o). <
3adaya 4

Po3B’a3zanna

P IIposemena mJOIMMHA BiATHHAE IIOAIOHY
mipaminy (puc. 15.10). KoedimienT moaiéHoC-
Ti k HOpPiBHIOE BimZHOINIEHHIO BUCOT Hipamin,

TOOTO k=l .
2

Toxi BimHoIeHHa 00’eMiB mipamin mopis-
1

Hioe k° =

ITorim Bu3HaUmMMO KyT MisK OiuHUM pe-
OpoM i ILIOIMHOI0 OCHOBHU (KYT MisK IIOXHU-
JIOI0 i IJIOMIMHOI0 — Ie KYT MiK ITOXUJIOIO
Ta il TPOEKITi€E0 HA I[I0 ILJIOIIUHY).

Insa BUKopucTaHHsa opmyau o6’emMy mipa-

. 1
Migu V=§SOCH'H 3HAXOIMMO

S, anc =%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 mAyra CTaHOBUTH UYBEPTh
YChOTO KOJIa OCHOBM KOHyca (AKUU MiCTHUTH
360°). Bucora 3amaHoro Tija 30iraeTbcs 3 BU-
COTOI0 KOHyCAa, TOMY 3aJaHe TiJI0 CTAHOBUTH
YBEpPTh KOHYyca 3 pazmiycom 12 i Bucoroio 16.

-~ -

Puc. 75.9

Yepes cepeguHy BHCOTH IIipaMigy IIPOBENEHO ILIOIIHHY, IIapajejbHy
OCHOBi. ¥ AKOMY BiJHOIIIeHHi BOHA IiJIUTh 00’eM mmipamimm?

Komenrap

. 15.70
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Omxke, TIJIONIMHA BiATHMHaEe Iipaminy, CrmouaTKy cJif ypaxyBaTu, IO ILJIOIIWHA,
mapaJjieJibHa OCHOBI mipamimu, BifTmHaE Iripa-
miny, momibHy 3amaHiit (§ 7), a morim ypaxo-
a 00’€M YaCTHHU, IO 3aJHUIINBCH, JOPiBHIOE =~BYEMO, IO 00’€MHU ABOX MOAIOHMX TiJ BigHO-
CATBhCA AK KyOM IXHIX BiAmOBiZHUX JiHIAHMX
po3MipiB (30Kpema, MOYKHA B3ATU BiJHOIIIEH-

. 1 . .
00’eM SIKOI CTAHOBUTL Py 00’emy mipamigwm,

1 7, B
1—§=§ 00’emy mipamigu. Takum YmHOM,

IJIONIMHA NiJIWTh 3ajJaHy IipaMminy Ha wacTu- ' HA BHCOT).

3Hauu, AKY 4YacTHUHY 00’eMy Mmipamimgu
BiATHHAE ILJIONIMHA, 3HAXOAMMO YAaCTUHY, IO
3aJIMINNIacs, i BigHoIeHHs 00’ eMiB.

. 1 7
HH, 00’€MU AKHUX BiJHOCATHCA AK E : g =1:7.

3anumaHHg 1. CdopmyntoiiTe mpunnun Kasanbepi A1a mopiBHAHHA 00’eMiB ABOX Tiu.
. 1) Homy mopiBHIOE 06’€M HOXUJIOI IIPU3MU?
2%) O6rpyHTyliTe BimmoBimHy dopmyay.
3. CodopmynioiiTe 3araibHe o3HaueHHA KoHyca. 1I[o Take ocHOBa # BucoTa
TaKkoro Komnyca?
4. 1) Yomy pmopiBHIOE 06’eM mipamigm?
2*) OOrpyHTyiiTe BiAmoBigHY (hopMmyy.

5. 1) Yomy nopisHIOE 06’eM KoHyca?
2%*) QbrpyHTryiTe BiAmoBigHY (hopmyy.

By\pa&( 15.1.° B ocHOBi moxmioro mapajejelinesa JexuTh poM0 i3 miaroHazamu
6 cm i 8 cm. Bucora napaseneninena mopiBHioe 10 cm. 3HaAWAITE Horo
00’eM.

15.2.° 3maiigiTe 06’eM MOXUIO0I IPU3MH, B OCHOBI AKOI J€KUTHh IPAMOKYT-
HUK 3i croponamu 4 c¢cm i 5 cm, a Giume pebpo mopiBuioe 8 cm i Ha-
XUJIeHe OO0 ILJIOIIMHYM OCHOBU mim KyTom 30°.

15.3. OcnoBa moxmioi mpuaMu — IPAaBUJIbHUIT TPUKYTHUK 3i CTOPOHOIO
2 M. Onue 3 6iuHUX pebep AOPiBHIOE 4 M i YyTBOPIOE 3 KOYKHOIO i3 mIpu-
JIeTJINX CTOPiH OCHOBH KyT 45°. 3HAWAITL 00’€M IPU3MMU.

15.4. B oczoBax moxmjoi IpU3MM — KBaApaTH. Uy NpPaBUIbHO, IO 6yAb-
dKa IJIOIWHA, AKA IPOXOAUTh Yepes IeHTPU KBaJpPaTiB, AiJUTh IIPU-
3My Ha ABi piBHOBeJMKI uacTuHU?

15.5.° Bepmmuamu mipamizm e Bci BepmmHN ofmHiel ocHOBHU i OJHA BepIIHU-
Ha iHmoi ocHoBu mpuaMu. SIKy uacTuHY 00’eMy NIPUBMU CTAHOBUTH
00’em mipaminu?

15.6.° BmaiigiTes 00’eM mipamizm, BucoTa AKOi AOpiBHIOE A, a B OCHOBI Jie-
JKUTH MPAMOKYTHUK 31 cTopoHamu a i b.

15.7.° 3maiigiTs 06’eM NpaBUJIbLHOI TPUKYTHOI IipaMigu, CTOPOHA OCHOBH
AKOI mopiBHIOE a, Bucota — h.

15.8.° BmaiigiTe 06’eM IpaBUILHOI YOTUPUKYTHOIL IMipamifau, BucoTa SKoi 10-
piBHIOE h, a miaroHajb OCHOBU — d.
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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.

Busnaute 00’eM IpaBUJIbHOI YOTHUPUKYTHOI mipamigu, AKIo il mia-
TOHAJBHUM IIepepi3oM € MPaBUJIbHUN TPUKYTHUK 31 CTOPOHOIO, IO
mopiBaioe 12.

3HaligiTh 00’eM HpPaBUJIBHOTO TeTpaeapa 3 pedpoM, IMo gopiBHIOE 1.

06’eM mpaBUIbHOI IIEeCTUKYTHOI mipamigu mopisaioe 6 cm®. CropoHa
ocHOBU AopiBHIOE 1 cM. 3HaligiTe GiuHe pebpo mipaminm.

Biuni pebpa TpUKYTHOI mipaMigu B3a€eMHO IEPHEHAUKYIAPHI, KOXKIHEe
3 HUX AopiBHIOE b. 3HAUAITL 00’eM ITipaminu.

SAK smiHmThCA 006’€M TpaBUIABHOI Tipamiguw, AKIO0 Bucora ii Oyxe
30ijbIlIeHa B 1 pasiB, a CTOPOHA OCHOBU 3MEHIIIEHA B CTiJIBKHU K
pasis?

Y xy0 iz pebpom, sake mopiBHIOe 1, BOMCAaHO NPAaBUJILHUIN TeTpaemp
TaK, II[0 HOTr0 BepHIMHHK 30iraloThCsA i3 yoTHMpMa BepIIMHAMHK KyOa.
Busuaute 06’eM TeTpaeznpa.

3uaiigiTe 06’eM OKTaegpa 3 pedpoM, AKe mopiBHioe 1.

CTopoHa OCHOBM MIPaBUJIbHOI INECTUKYTHOI IIipamMinzu mgopiBHIOE a,
a KyT MiK OiuHOIO 'paHHIO i1 OCHOBOIO — 45°. 3HaWAiTH 00’eM mmipa-
Migm.

Y npaBunabHOMY Terpaenpi ABCD, yci pebpa sSIKOro JOPiBHIOIOTH @,
IPOBEAITEH Iepepid uepes BepmuHy D mapanensHo pebpy AC i Tou-
Ky M — cepenuny pebopa BC. BusHaure 00’eMM MHOTOIPAHHUKIB,
Ha IKi po30MBa€eThLCA Ilell TeTpaemp ILIOIITMHOIO IIepepisy.

IBa mpaBuibHI TeTpaeapu 3 pedpaMu a MalOTh CHLJIBHY BUCOTY. Bep-
IIIMHA OJHOTO 3 HHUX JIEKUTh y IEHTPi OCHOBU iHIIIOrO ¥ HaBIIaKH.
CTOpPOHM OCHOB TeTpaeapiB IOIapHO IapajejbHi. SHAWAITL 00’eM
CITIJIbHOI YacTHUHU IIMX TeTpaepiB.

HoBemiTs, 110 cyMa BificTaHe# BiJ TOUKU, IO JIEJKUTh yCepPeIUHi mpa-
BUJIBHOTO MHOTOTPAHHWKA, MO ILJIOIIWH yCiX HOro rpaHeil He 3aJje-
JKUTH Big BuOOpY IIi€l TOYKH.

Bucora xonyca gopiBuioe 6, TBipma — 10. 3HaiimiTh 06’eM KoHyca.

VYV ckinbKu pasiB 30igbIInThCA 00’€M KPYroBOro KOHyCAa, AKIIO:
1) BucoTy 36iabIIuTU B 3 pasu;
2) paxmiyc ocHOBU 30iabIuTy 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 MalOTh CHiJIBHY OCHOBY # BucOoTy. O0UmCIiThL 00°eM
OUIIHApPA, AKI0 00’eM KoHyca mopiBmioe 401 cm?.

06’em komyca mopiBuioe V. IlapajielbHO OCHOBI KOHyCa IIPOBEIEHO
mepepis, IO MiJIWTh BHCOTY HAaBIiLJI. YoMy mOPiBHIOE BimHOIIIEHHS
00’eMiB OTPMMAaHUX YAaCTHUH KOHYyca?

HiameTp ocHOBM KOHyca AOpPiBHIOE 12 cM, a KyT OpM BePIIWHI OCHO-
Boro mepepizy — 90°. O6uuciiTe 06’eM KoHycA.

3uaigiTe 00’eM Tija, OTPUMAHOrO B pe3yJabTaTi o0epTamHa piBHOOE-

IPEHOro MPSIMOKYTHOTO TPUKYTHMKA HABKOJIO KaTeTa, JOBXKHUHA SIKOTO
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 Tijsla obepTaHHSI.

dBa KoHycH OTpUMaHi 00epTaHHAM HepPiBHOOEAPEHOro MPAMOKYTHO-
r0 TPUKYTHUKA HABKOJO KOKHOTO 3 KaTeTiB. Yu piBHI 06’emMm mmx
KOHYCiB?

3HalmiTh 06’eM UYacTUHU KOHyca, 300paskeHoi Ha puc. 15.11.

5

60°
Puc. 75.77

Konyc BoucaHo B IpaBuIbHY TPUKYTHY IIipaMiZy 31 CTOPOHOIO OCHOBU @
i Bucororo h. 3HaMaiTL fioro ob’em.

Komyc ommncano HaBKOJIO IIPABUJILHOI YOTUPUKYTHOI Imipamiau 3i cTo-
POHOIO OCHOBM a i BUCOTOIO /. 3HAWAITH HOTO 00’€M.

VYV ckinpKu pasiB 06’eM KOHyCa, OMMCAHOI'O HABKOJIO HPABUJILHOI UO-
TUPUKYTHOI mipamigu, Oinbiimiti 3a 00’eM KOHyca, BIIMCAHOTO B IO
mipamigy?

Biuze pebpo mpaBuUIBHOI YOTUPUKYTHOI 3pisamoi mipamimu mgopis-
HI0€ 3 M, CTOPOHN OCHOB — b M i 1 M. 3HaligiTh 00’em mipaminm.
ILiomyi ocHOB 3pisaHol mipamigu mopisHIOIOTL 245 M2 i 80 M2, a BU-
cora mOBHOI mipamigm gopiBHIOE 35 M. 3HaAiTE 00’eM 3pisamoi
oipamigu.

3HalmiTh 060’eM IPaBUJILHOI ITECTUKYTHOI 3pisaHoi mipaMmigm, SKIIO
cTOpoHU 1i OCHOB HOPiBHIOIOTH a i b, OiuHe PeGpPO YTBOPIOE 3 OCHOBOIO
kyr 30° (a>b).

Pagiycu ocHOB 3pisaHoro komyca mopisaiolotrs R i r (R>r). Teip-
Ha HaxXWJIeHa OO0 OCHOBHU mif KyTtom 45°. 3HaiimiTh 00’eM 3pisaHOro
KOHyca.

06’em 3piszaHoro xKoHyca gopisaioe 584 cm?, a pagiycu ocaos — 10 cm
i 7 cm. 3HaiigiTe BHCOTY 3pisaHOTo KOHYycCA.

006’em KoHyca mopiBHioe V. Moro BucoTy posgijieHo Ha TPU PiBHI uac-
TUHU 1 Yepes TOUKU MOAiJy ImapaJielbHO OCHOBI MPOBeNeHO MJIOINHIU.
3HaigiTh 06°eM cepeqHbOI YaCTHUHU KOHYyCAa.

Bucora 3pisanoro konyca mopiBuioe 3. Pamiyc omuiei ocHoBu BABiui
OiMbITMI 3a iHINIMWI, a TBipHA HaxXWJeHa IO OCHOBHU Him KyTom 45°.
3HaiigiTe 06’eM 3pisaHOT0 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 MpuU3Mu € poMO 31 cTOpoHOIO 2 c¢M i rocTpuM
KytoMm 30°. [liaromasb omHiel OiuHOI rpaHi nepueHAUKYJIAPHA OO ILIO-
IIIUHY OCHOBU, a OiuHe pedpo YTBOPIOE 3 ILJIOIMUHOIO OCHOBU KyT 60°.
3HangiTh 06’€M TIPUIMU.

CTOpPOHM OCHOBM MHOXMJIOI TPUKYTHOI HpPpU3MH AOPiBHIOOTH 1,7 1M,
2,8 om i 3,9 mm. OmHa 3 BepIIMH BEePXHBLOI OCHOBM BimmajieHa Bin
KOYKHOI CTOPOHM HMXKHBOI ocHOBM Ha 1,3 M. S3HAHAITL 00’ €M IPU3MU

OcHoBOIO MmOXHUJOro ImapaJjeiemnimema € pom0 ABCD 3i cTOpoHOIO a
i roctpum KyTOM O . Pebpo AA, nopisHioE b i yTBODIOE 3 peOpamu AB
i AD xyt ¢. 3HaiiniTs 06’eM mapaJesnenimena.

OcHOBOIO TipaMigum € TPUKYTHUK 3i cTopoHamu 6 cm, 5 cm i 5 cMm.
BiuHni rpani mipamigm yTBOpIOOTEH 3 i OCHOBOIO PiBHiI ABOTPaHHI KyTHU
mo 45°. 3HakigiTe 00’eM mipaminn.

OcHoBOMIO Iipamigu € piBHOOeApeHUII TPUKYTHUK, CTOPOHU SIKOT'O IO-
piBHIOIOTE 6 cM, 6 cm i 8 cm. Biuni pebpa mipamigu piBHiI Mik coboio
i Ko:kHe mopiBHIOE 9 cMm. 3HaUAITHL 00’eM mipamigm.

Y npaBuibHilT YOTUPUKYTHiN ITipamizi Bucora mopiBHioe H, a aBo-
TpaHHUI KyT mpu OiuHoMy pebpi — o . 3HaligiTh 06’em mipamiau.
Ilnocki KyTw TIpu BepIIMHI TPUKYTHOI mipaminzm aopiBHIOIOTHL 60°,
90°, 120°, a Bci 6iuni pedbpa — [. 3HaiimiTe 00’eM mipamigm.

Kynao pamiyca R=0,5 BmmcaHo B mipamMimy, B OCHOBiI AKOI JIEXKUTH

pom6 iz kyrom 30°. Biuni rpani mipamigm HaxmjeHi 40 OCHOBH IIif
Kyrom 60°. 3HaigiTe 00’eM mipamimm.

3HalgiTe pagiyc cepu, omrcaHol HaBKOJIO IPABUJIbHOI TPUKYTHOI ITi-
. ) . . . 3V3 3
paminu, AKIMO 00’eM Iipaminu TopiBHIOE > cMm?®, a BuUcoTa — 2 CM.

Y kymawo, pamiyc AKoi mopiBHioe 13, BOMCAHO IPABUJIBHY TPUKYTHY
mipamigy. Bucora mipaminm y mBa pasu 0OinbIlia 3a CTOPOHY OCHOBH.
3HaliTh 06’eM mipaminu.

IIpaBunpHUIT TeTpaeap BOMCcCaHO y cepy pamiyca R=33. 3HalIiTH
00’eM TeTpaenmpa.

06’eMm KoHyca mopiBHIOE 384. 3HANIITE IIJIOIY OCLOBOTO IIEPepPisy Ko-
Hyca, AKIIO AOBKMHA KOJIa B OCHOBI KOHYyca mopiBHioe 15.

¥ KoHycC, oCchOBUIl IIepepis AKOro € PiBHOCTOPOHHIN TPUKYTHUK, BIIU-
CcaHO KyJIO pamiyca r=2 cM. 3HaAWAITHL 00’€M KoOHyca.

V¥V xonHyc, pamiyc 0OCHOBU AKOTO IOPiBHIOE R, BOKCAHO IPABUJILHY TPU-
KyTHY Iipaminy, 6iuHi pebpa AKOi mOmapHO IMepHeHIuKYIAPHI. 3HAM-
IiTh 00’eM KOHyca.

Ilmommuua, mapaJjejibHa OCHOBI KOHYyca, BiITMHAE Bif HBOTO KOHYC,
. 1 .
00’eM SKOTO MOPiBHIOE o7 00’eMy 3amaHOTO KOHyca. Y SAKOMY Bim-

HOIIIEHHI I IJIOIMHA OiJINTHL BHCOTY 3aLaHOT0 KOHyca?

V¥V konyc Bunucano Kyiao. Pamiyc Koja, o AKOMY ZOTUKAIOTHCA KOHYC
i xyna, nopiBuioe R. 3HaiAiTHL 00’€M KOHYyCA, AKIIO KYT MiK BHCOTOIO
1 TBipHOIO KOHYyCa JOPiBHIOE O .
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15.56. [sorpamnwuii kyT npu 6iuHOMY peOpi MpaBUILHOI TPUKYTHOI IMipamigu
mopiBHIOE 20.. Bucora mipamigu gopisuioe k. 3HalgiThL 00’eM KOHYyCA,
ONMCAHOTO HABKOJIO IIipamimm.

15.57.% Kyui ograkoBoro pajiyca BIHcaHi B IpaBUJIbHUIN TeTpaeip i B IpH-
MU KPYroBHi KOHYC i3 JiaMeTpoM OCHOBU, IO AOPiBHIOE MOBIKMHI
TBipHOI. 3HANIITEL BigHOIIIEHHS 00’eMy TeTpaenpa o 00’eMy KOHyca.

15.58. ¥V npasunbHiil spisanmiit mipamigi cTopoHU HMKHBOI I BEPXHBOI OCHOB
mopiBHIOIOTE a i b (a > b), a ABOTrpaHHUU KYyT Hpu pedpi HUKHBOI
OCHOBHU JOPiBHIOE O/. 3HAWUAITH 00’eM Mmipamigu, AKIMO BoHa: 1) yo-
TUPUKYTHA; 2) TPUKYTHA.

15.59. Bucory mipamizu posginuim Ha Tpu piBHI UacTHHHU # uepe3 KO-
HY TOUKY MOiJly IPOBeJIM Ilepepis, mapajieIbHUA OCHOBiI mipaminu.
3HaigiTh 00’€M KOMKHOrO 3 MHOIOIPAHHHKIB, Ha AKi posOumaaca mi-
pamina, sximo o6’em mipamigu mopisuioe V.

15.60. 3Bmaiigite 06’eM IpaBUIbLHOI YOTHPHUKYTHOI 3piszanHoi mipamizm, aia-
roHaJib AKoi mopiBuioe 11 cm, OGiuHe pebpo — 9 cm i pisHUIA MiK
CTOPOHAMHU OCHOB CTAHOBUTH 8 CM.

@ BuABiITb CBOKO KOMMETEHTHIiCTb

15.61. TIlakerux asa TomMaTHOI macTu (puc.) Mae GopMy
mipamigu, B OCHOBI AKOI piBHOOEAPEHUN TPUKYT-
HUK i3 piBHUMU cTopoHamMu 12 cM i KyToM MixK
mumu 30°. Bucora mipamigu gopiBuioe 6 cwm.
OO0uwmcaiTh 00’€M IaKeTHKA.

15.62. 3maiigite 06’eM DOXKEXKHOTO Bigpa KoHiuHOL
dopMu, AKIMO WOTrOo CTAaHAZAPTHI PO3Mipm Taki:
miamerp ocuoBu — 30 cm i TBipHaA KoHyca —
38 cm. BigmoBigp maiiTe B JiTpax, OKPYIJINBIIN
il Mo mecATWX YaCTUH JIiTpa.

15.63. TIlpm HacumaHHi CHIyY4oro Marepiamy y BUIJIA-
ol Kymu, 6JuM3bKOoI 3a (DOPMOIO IO KOHYyCa, IJIs
KOJKHOTO CHIIYYOr0 MAaTepiajay KyT IIPUPOIHOTO
yKoOCY (KyT HaXujay TBipHOI KOHyca OO0 ILJIOIIUHU
0ro OCHOBM) CBi#f i IJisg BOJIOTOro IicKy BiH Ha-
onusxeHo mopiBHIOE 45° (puc.). [Iasa 6eToHyBaHHSA
migjgoru B imajbHI IMIKOJM IPUBE3JIU ITiCOK, AKUI BUCHUIIAIU B KYIIY,
mo Mmae ¢GopMy KoHyca, 3 TBipHOO 1,2 M. Ileii micox HeoOXimHO
neperecTu g0 npuminienus. CKinbku Bigep i3 mickom micTricTio 10 g
IOBEIEeThCA MEePEeHEeCTU OO0 IPUMIIeHHSd.




OB’EM KY/I TA 1l YACTHH

Tabauuysa 15

00’em kyIi

VzinR3 ,
3

me R — pagiyc Kyi.

06’eMm KyJIHOBOTO CErMeHTa

Vznhz(R—éh),

me R — pagiyc Ky,
h — BuHcOTa cerMeHTA.

06’eM KyJIHOBOTO CEKTOpa

Veerr = Veern T Vs

CeKT cerm KOH

NMOACHEHHA 1 OBI'PYHTYBAHHH

PosriasimeMo IUTAHHS PO 3HAXONMKEHHS
00’eMy KyJIi.

Teopema 16.1. O0’em kyai paxmiyca R Bu-
paskaeTrbea (popmMyIor0

V=inR3.
3

® Hexait zamaHo mmiBKyJi0 pajgiyca R,
OCHOBA AKOI JIEXKUTH y ILJIOIUHI O. Posrisa-

HEeMO IHUJIiHIP, OCHOBA AKOTO0 — KPYT pamiy-
ca R, posTaIlioBaHui y Ti¥ caMiii mIOIMuHI o,
i Bucora mumainapa gopiBHioe R (puc. 16.1).
Y nmuiaiHgp BIHIIEMO KOHYC, OCHOBOIO SAKOTO
€ BepXHsA OCHOBA ITMJIIHApA, a BEPIINHOI —
IEeHTP HUKHBO1 OCHOBU ITuJiHApa. [{oBegemo,
110 TiJIO, YTBOPEHE 3 TOUOK IWJIIHIpAa, IO He
OTPanuIn BCcepequHy KOHyca, i 3ajjlaHa ITiB-
KyJisi MaloTh PiBHI 00’eMu.



§16. O6'em kyni Ta i YacTH

Puc. 16.7

IIpoBememo IuIOMIMHY [, mDapajeabHy
IJIOINMHI O, HA BigcraHi x Bix mei, 0<x < R.
Y mepepisi miBKyJIi IIi€r0 ILIOIMHOIO OJep-
JKUMO KpyT pazniyca O;A= R?-x% 3 mio-
mefo S, =m0, A® = n(R? - x2).

¥V nepepisi iHII0T0 TiNIA 0IEPIKUMO KiJIbIIE,
pazmiyc 30BHIITHBOTO KPyra IKOTO AOPiBHIOE R,
a pajiyc BHYTPIIIIHBOTO Kpyra — X (OCKiIbKU
TpukyTHUKE BO30, piBHOGempeHmii i mpamo-
KyTHU, To /£ B030,=45°. Ilnoma mnsoro
KiJgbIsI MOPiBHIOE nR? —nx? = TC(R2 —x2) i,
OT)Ke, MOPIBHIOE TJIOIII Ilepepidy WiBKYJIi.

3a mpunnunoM KaBaabepi omep:KkyemMo, II0
miBKyJiA ¥ moOymoBaHe TiJio MaloOTh PiBHI
o0’emu. OGumciaummo Ieit 06’em. Bin mopis-
HIOE pisHHI 00’eMiB IMIiHApa ¥ KOHyca:

V =Vn —Vieon =

mua ' KOH

=nR2~R—é1tR2~R= 2

ZnR3.
3

06’eM KyJIi BaABiui 6inbminii 3a 00’eM miB-
KyJi #, OTKe, BUPAXKAETHCA (POPMYJIOIO

|4

Kyai —

4R O
3

Kyavosum kKiavyem HA3MBAETHCA TijIO, IO MICTHUTBCA MiXK
TMOBEPXHAMHU [ABOX KYJIb 31 CHIIBHUM II€HTPOM.

Kyavosum ceemenmom Ha3SMBAETHCA MEHIIA YACTUHA KYJIi,
110 BiATHMHAETHCA Bif Hel AKOM0-HEOYb ILJIOIUHOIO, IKAa He IIPO-
XOAUTH Uepes IeHTP KyJai (puc. 16.2).

Kpyr, yrBOopeHuii mepepisoM KyJi ITi€l0 IIJIONIMHOIO, HAa3W-
BAETHCA OCHOB0H0 KYAbOB0ZO CeZMeHma.

YactuHa pagiyca KyJii, II0 JIEKUTH YCEPEeAUWHi KYJIHOBOTO
cerMeHTa 1 meprneHAUKYJAApPHA 0 MOT0 OCHOBHU, HA3MBAEThCSH
8UCOMOI0 KYJAb0B020 CeZMEHMA.

Puc. 76.2

Teopema 16.2. 06’eM KyIbOBOTO CETMEH-
Ta BHCOTOIO /1, IO BiATMHAETHCA Bix KyJi
paxiyca R, Bupaskaerscs (pOpMyJI0I0

V=nh2(R—%h).

® PosrasmemMo cuTyario, 300paskeHy
Ha pucyHky 16.1, i mpumycTumo, IO ILJIO-
muHa B BigTMHaEe Big MiBKyJi cermeHT BU-
coroio h. Toxi BoHa BigTHMHAaAe Bin ImuIiHApa
i BOmcaHOrO B HBOTO KOHYyCA IWJIIHAP i 3pi-
3aHUU KOHYC BUCOTOIO K.

3a mpuununom KasBaabepi o6’em V Ky-
JBOBOTO CerMeHTa MOOpiBHIOBATHMME PI3HUINL

00’eMiB mux HIuUJiHApa i 3pisaHoro KoHyca.
06’em nmiinapa V, nopieHioe nR%h.
, ) .
O6’em spisanoro koHyca V. ... AOpiB-
HIOE PiBHUIII 00’€MiB BEJIMKOTO U MAaJIOTO KO-

HYCiB:

1 1
Vspis.}con = EnR?’ _ER(R —h)3 =
=nR%h—nRh? + %nh3.
Orxe,
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Kyavosum cexmopom Ha3UBAETh-
cA YacTUHA KYJi, YTBOpPeHa 3 KYJIbOBO-
TO cerMeHTa ¥ KOHYCa, OCHOBOIO AKOTO
€ OCHOBa KYJIbOBOTO CerMeHTa, a Bep-
IIIUHOI0 — IeHTpP KyJui (puc. 16.3). Haa
3HAXOIKEeHHA 00’eMy KYJbOBOTO CeK-
TOpa JOCTATHBO 10 00°’€MYy KYJHOBOTO
cerMeHTa pgomaTu o00’€M BigmoBimHOTO
KOHYyca.

Kyavosum wapom (noscom) Hazu-
BAaTUMEMO YaCTUHY KYJi, IO MiCTUTH-
cs MixK OBOMA MapajebHUMU CiUHUMU
miaomuuaamMu (puc. 16.4). Ilepepisu Kyi
UMY IJIOIIMHAMY HA3WBAIOTHCS OCHO-
8aMU KYJAb06020 ULApY, a BiACTAaHb MIidK
HUMU — 6UCOMOI0 KYJb08020 ULapy.

o

Puc. 16.3

Puc. 76.4

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaya 1

Poss’azanuga

P Miaromans Ky6a € AiaMeTpoM OMMCAHOI Ha-
BKOJIO HBOTO KYJIi.
av'3

Tomi dyy=avV3 , a nysz
4 3
Orsme, Vi, =—nR? =#. <
3adaua 2
Po3p’a3zanaa

P PosrisHeMO o0OChOBMII IIepepis s3agaHol
KombiHaiii Tiz. OckroBUM IIepepizoM KOHYyca
€ piBHOOenpeHuii TpuKyTHUK SAB, y AKO-
My cTopoHa SB pgopiBHIOE TBipHII KOHY-
ca (SB=12 cm), a Bucora SO € BHUCOTOIO
Konyca (puc. 16.5). Tomi Kyt SBO — KyT
Haxuiay TBipHOI SB [0 ILJIOIMWHW OCHOBU
i £SBO=60°.

Ilepepizom kyui € Kpyr, pagiyc OO; akxoro
IOPiBHIOBATUME paaiycy KyJIi.

3HaigiTh 06’eM KyJi, ommcaHol HaBKOJIO Kyba 3i cTOpoHOIO a.

Komenrap

IlenTp KyJi, ommcanoi HABKOJO Ky0a, JIeKUTh
Ha cepeiuHi miaromasi Ky6a, ToMy AiaroHaib
Ky0a € miaMeTpoM OIIMCAaHOI KYJIi.

Hani mpuragyemo, 1o giaroHaab KyoOa 3i cTo-
POHOIO a IOPiBHIOE a\/§ , 1 BUKOPUCTOBYEMO

) 4
dopmyay o6’eMy KyJi V=EER3 , e R — pa-

Iiyc KyJi.

3HaliTh 06’°eM KyJi, BOMcaHol B KOHYC, TBipHa AKoi mopiBHIoe 12 cm
i HaxmJeHa O IJIOIMMHYM OCHOBHU mig Kytom 60°.

Komenrap

)

Puc. 716.5
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OcKiJbKY KyJid BIIMCAHA B KOHYC, TO KPYT
OyZe BINCAHO B TPUKYTHUK.

Toxi Bimpisoxk BO; — O6icexkTpuca KyTa
SBO i £0BO, =30°.

Iz npamokyTHOTO TPUKYyTHUKA SBO MaeMo:

Ilig uac pos3B’saA3yBaHHsS 3amady Ha KOMOi-
HAI[ifl0 Tia o00epTaHHSA B3PYYHO POITIIAHYTU
OCLOBUI Iepepis miei xombOimarii. Oxep:xaB-
Iy B IIepepisi Kpyr, BOIUCAHUN Y TPUKYTHUK,
CJif ypaxyBaTH, IO IIeHTD Kpyra, BOHCAHO-

ro B TPUKYTHUK, € TOUYKOI IEePeTUHY Oicek-
TPUC KYTiB TPUKYTHUKA. ¥ pPiBHOOEIpEHOMY
TPUKYTHUKY SAB onmieo 3 Takux OGicexTpuc
€ BUcoOTa, MenxiaHa # Oicekrpuca SO. s
OOr'PYHTYBaHHS KyTa MisK TBipHOIO i mjormu-
HOIO OCHOBU BPaXOBYEMO, II10 KyT MiK ITOXMJIOI0
i maomMHOI — Ie KyT MiM moxuyiaooo SB
Ta il npoekiiero OB Ha II0 IJIOIIUHY.

Hnsa obumciaenHs o0’emy KyJai pamiyca R

BO=SB:-cos60°=6 (cm).
Iz mpsaMoKyTHOTrO
OJIEPIKYEMO:
00, =0B-tg30°=2/3 (cm).
Toxmi 06’em Kyai mopiBHIOE

V=§n-0013=32\/§n (cv?). <

TPUKYTHUKA

0BO,

4
BUKOpPUCTOBYeEMO opmyay V =ETI:R3 .

1) Yomy mopiBHIOE 00’eM Kyai paxiyca R? 2*) O6GrpyHTyliTe BiATIOBigHY
(hopmyry.

2. 1) Illo rake kynwsoBuii cerment? 2) Yomy nopiBHIOE 00’€M KYJIHOBOTO
cermenTa? 3*) OGrpyuryiiTe BiAmOBiAHY (hopmyJTy.

3anumaHHg 1.

3. 1) Ilo rake KyasoBuUil cexTop? 2) K MOKHA OGUHCIUTH 06’€M KYJIbO-
BOT'0O cexTopa?

16.1.° Hiamerp Kyui mopiBHioe 10 cm. BHaiimiTh #oro o6’eM.

16.2.°

Bnpabu
3agano aBi kyJi. Pamiyc mepmroi kyiai y mgBa pasu OinbInumii 3a pa-
niyc apyroi. ¥ ckisbKu pasiB 06’emM mepImnoi Kysai 6isbiumiit 3a 00’em
Ipyroi?

VYV ckinbKu pasiB 30LABMINTHECA 00°€M KYJIi, SIKIIO HOro pamiyc 30iab-
mutu: 1) y Tpu pasu; 2) y m’aTh pasis?

16.3.°

16.4.°

O06’em oxmiei Kyai B 64 pasu Oinpmiuii 3a 06’eM iHImoi. Y CKIIbBKU
pasiB pagmiyc mepimoi KyJsi Oisbirmmii 3a pagiyc inmroi kymi?

16.5. Miguunii Ky6, pe6bpo axoro mopiBaioe 10 cM, mepelIaBIeHUI y KYJIIO.
3HaligiTe pagiyc Kyai. (BuTparamMu Merasy Iig yac mepemiaBJIeHHSA

MOJKHa 3HEBAYKUTU.)

16.6.

IToTpi6HO MEepenIaBUTH B OJHY KYJIIO ABi uaBYHHI KyJi giamerpamu 10 cm
i 20 cm. 3Ha#giTHL giamMeTp HOBOI KyJIi.

16.7. € mmatok cBuHNIO Maco 1 Kr. CKimbKum KyaboK miamerpa 1 cm
MoKkHa Bigautu 3 1boro mmMaTtika? (I'yecTuHA CBUHII0 CTAHOBUTH
11,4 r/cm3.)

Ilepepis KyJ1i mIoIMHOO, BigmaleHo0 Bi IleHTpa KyJIi Ha BigcTaHb 8 cM,
Mae pazaiyc 6 cm. 3HAHAITH 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 muaiHapa mopiBHIOE 6 Ky0. Of.
3HangiTh 06’eM KyJIi.

I3 mepeB’stHOrO IUJIiHApa, BHCOTA SKOTO JOPiBHIOE AiaMeTPy OCHOBU
(PiBHOCTOPOHHIT TUIIHAP), BUTOUMJIM HAMOINBINTYy KyJio. Busnaure,
CKiJIBKM BiJICOTKiB MaTepiaysly CTOUMJIHU.

3HalgiTe 00’eM KyJi, ommcamol HABKOJIO IIPAaBUJIBHOIO TeTpaeapa
3 pedbpoM a.

Konyc Bmmcanmo B KyJamo. Pamiyc ocHOBM KOHyca IOPiBHIOE pamiycy
KyJi, 06’eM KoHyca mopiBHIOE 6 Ky0. ox. 3HAUAITHL 00°eM KyJIi.

3uaiigiTe 06’eM KyJi, BImcaHol B OKTaenp i3 pebpom a.

Sy uacTuHy 00’€My KyJIi CTAaHOBUTH 00’€M KYJIbOBOT'O CeIrMEHTAa, BU-
cota sxoro gopisuoe 0,1 miamerpa Kymai?

Kyuaro pazgiyca 10 cM mepeTHYJAN IJIOIMHOIO, II[O0 IPOXOAUTH HA Bin-
crani 4 cMm Bim meHTpa KyJi. 3HaimiTh 06’eM KOMKHOI 3 BimciueHmx
YaCTUH KYJIi.

Suaiaite Gpopmyny 06’eMy KyJIbOBOTO ceKTOpa pazmiyca R i3 kyToM ¢
IIpU BePINUHI #0r0 0ChOBOTO Iepepisy.

Yomy mopiBHIOE 00’€M KYJIBOBOTO CEKTOpa, SAKIIO Pamiyc KoJa Horo
cermeHTa mopiBHIoe 60 cMm, a pamiyc Kyai — 75 cm?

3HaiigiTh 00’eM KyJIBOBOI'O IIapy, AKIIO pamiycu HOro OCHOB HOPiB-
HIOIOTh 3 ¢M i1 4 cM, a paxmiyc Kyai — 5 cm. (PosrasanbTe nBa BU-
HagKu’.)

Kyna poTukaeTrhcss Ao Bcix mgBaHammATH pebep Kyba 3 pedpom a.
3HalgiTh 00’€M YACTUHU KYJIi, pO3TAIlOBaHOI BcepeanHi IbOro Kyoba.
3HaigiTe pagiyc KyJi, o6’eM sSKOI HOpiBHIOE 00’eMy Tija, YTBOPEHO-
ro o06epTaHHAM PiBHOOGEIPEHOTO MPAMOKYTHOTO TPUKYTHUKA HABKOJIO
rimorenysu, HOBXKWHA SIKOI HOPiBHIOE 2a.

Tino ckIamaeThbcsa 3 IBOX KOHYCIB, IITO MAlOTh CHIJIBHY OCHOBY I PO3-
TAIIOBaHI MO PisHi OOKM BiJ IJIOIMIMHN OCHOBHU. SHAULITHL 00’€M KYJIi,
BIIMCAHOI B TijIO, AKIO PamiycH OCHOB KOHYCiB HOpiBHIOIOTH 1, a BU-
cotrm — 11 2.

Y xoHyc BOHMCAHO KyJai0. SHAWIITH 00’eM KyJi, AKIO TBipHa KOHYyca
IopiBHIOE [ i HaxmJeHa OO IJIOIMIMHM OCHOBM KOHYyCa Hif KyTOM (.
TBipHa KOHyca HopiBHIOE 5, BumcoTa KoHyca — 4. 3HaWAITL 00’eM
KyJi, BOucauol B Ieii KOHYC.

Y KOHYC, OCHOBHM IIEPEPi30OM SKOTO € PiBHOCTOPOHHINW TPUKYTHUK,
BIIMCAHO KYJI0, 06’eM AKOi mopiBHIOe 367. 3HAWAITh BUCOTY KOHYycCA.

BigmomieHHsT BHMCOTHM KOHycCa OO pajiyca OMMCAHOI HaBKOJO HBLOT'O

. . 2 . . . . . .
KYJIi JOpiBHIOE 3 3HaNIiTh BigHOIIIEHHA 00’ eMy KYJIi 10 00’eMy KOHycA.

Y kyao o06’emom 4\/§ aM® BOMCAHO IMIIHADP, TBIpHY AKOTO BULHO
i3 meHTpa KyJai mig xyrom 60°. 3HaiimiTe, 06’eM MuIiHApA.

Y KoHyC, OCHOBHM II€PEPi30OM SIKOTO € PiBHOCTOPOHHIN TPUKYTHUK,
BIIMCAHO KyJIO. 3HAWAITL 00’eM KOHyca, AKINO 00’eM KyJai mopis-
aioe 20.



§16. O6'em kyni Ta i YacTH

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 Mepepi3oM AKOT0 € PiBHOCTOPOHHIN TPUKYTHUK,
BIIMNCAHO KYyJIO. S3HAWIITEL BigHOIIIEHHsS 00’eMy KOHyca J0 00’e€My KYJIi.

Y Kyao BOmcaHo mipamizy, OCHOBOIO SIKOI € IMPAMOKYTHUN TPUKYT-
HUK i3 rimoTenysoro, 110 HOpiBHIOE 2 cM. S3HAUAITE 00’ €M KyJIi, AKIIIO
KO)KHe OiuHe peOpo Imipamigm HaxmjeHe OO ILJIOI[MHI OCHOBH IIiJ Ky-
TOM O.

Bucora npasuibHOT0 TeTpaenpa mopiBHIOE 9 cm. 3HaAITEL 060’€eM BIIHU-
camol B Hel KyJi.

Hiamerp KRyji € Biccio muiriHgpa. 3HaAUAITE 00’€M YaCTUHU KYJIi, IO
JEeXKUTH II03a MUJIIHAPOM, AKIIO Pajaiycu KyJi W OCHOBM HHUJIiHIpaA
BimmoBimHO mopiBHIOIOTE 15 cm i 12 cm.

Y Ky BIIMCaHO IMWJIIHAP, V AKOMY KYT MiK AiaroHaJasaMu OChOBOTO
mepepisy mopiBHioe o. TBipHa nmiaingpa mopiBuioe [. 3HalIITL 00°€eM
KYyJIi.

Hiamerp Kyuai saBmo:xkxu 30 cMm, € Biccio mmiaiHApa, pagiyc OCHOBU
sAKoro mopiBHIOE 12 cM. 3HAWAITH 00’€M YaCTHUHU KYJIi, 1[0 MiCTUTHCA
BCEpenVHI mMuiaiHapa.

IlenTp oxmmiei 3 mBOX piBHMX KyJab pajgiyca R poamimieHuil Ha TO-
BepxHi immroi Kyui. 3HaiAiTh 06’°€M CIiJIBHOI YaCTUHU KYJb.
3HalgiTh 00°’€M KyJi, OmmcaHoi HaBKOJO MipaMinm, OCHOBOIO AKOI
CIYKUTh NPAMOKYTHUK i3 miaromasaio 10 cm, a xo:xxHe OiuHe pebpo
mipaMizu yTBOPIOE 3 IIOIIMHOIO 1i OCHOBM KyT [3.

Konyc i xysns maioThk piBHI 06’eMmu. Pamiyc ocHOBU KOHYyca IOPiBHIOE
pamiycy Kyai. ¥ ckinbKM pasiB BucoTa KoHyca OijibIlla 3a pamiyc
Kymai?

HaBkoJio KyJii orrcaHi piBHOCTOPOHHI#M IUIiHAD (100 OCLOBUM IIepe-
pisoM € KBajpaT) i pPiBHOCTOPOHHIII KOHYC (M10TO OCHOBUM IIepepiszom
€ PiBHOCTOPOHHIN TpuKyTHUK). IloBemiTh, 110 00’eM IIMJIiHApPa € ce-
PeIqHs MPOMIOpPIlifiHA BeJmUYMHA MiK 00’eMaMu KyJii i KoHyca.
PiBHOCTOpPOHHIN IuIiHADP i PIBHOCTOPOHHIM KOHYC BIIKCAHO B KYJIIO.
HoBeniTs, 1110 00’eM IIUIIHAPA € cepeaHsa HPOIOPIliiiHA BeInUnHa MikK
ob’eMaMu KyJi I KoHyca.

VY KyJamo BOmcaHo TPUKYTHY IIPU3MY, yCi pedOpa AKOi JOPiBHIOIOTL a.
Pagiyc ryii, mpoBeneHUll y BePITNHY OCHOBU, YTBOPIOE 3 ILJIOIITMHOIO
OCHOBU IIPU3MHU KYT O. SHAHUAITHL 00’€M KYJIi.

@700
BuaBiTb CBOIO KOMMNETEHTHICTb B >
A !
PesepByap AJId BOOU CKJIAKAETHCA 3 IiB- T
Kyiai pazgiyca R i muiainapa 3 TakuMm ca- X -
MuM pagiycom ocHoBu (puc. 16.6). dxoi e
BHCOTH h IIOBMHHA OyTM IOro I[MJIiH- \

IpUYHA YacTUHA, 100 00’eM ychOro pe-
sepsyapa gopisaoBas 200 m3? (Posmipu
Ha PHCYHKY HaBeIeHO B CAaHTHUMETpPax.)

Puc. 716.6
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Ilroma moBepxHi MuUIiHApPa

Sﬁi‘-IH = 2TCRH )

S N S6ir{H + 2‘Socn =

IIOBH

M/IOWA MOBEPXHI

=2nRH +2nR?=2nR(H +R),

ne R — paxiyc muiingpa,
H — iioro Bucora.

S61‘IH = an )
SHOBH = SGit{H + SOCH =

=nRl+nR?=nR(I+R),

ne R — pagmiyc KoHyca,
| — iioro TBipHA.

S=4nR?,
me R — pagiyc Kyui.

IInonra moBepxHi KOHYycCa

IInoma moBepxHi KyJi

Mnowi noBepxoHb Tin o6epTaHHA

g

_-_t-_

- ——

\
.-

X

/

3|

Tabauus 16

Ilmoma moBepxHi c(pepMUHOI YACTUHHM KYJIHOBOTO CETMEHTA i KyJHOBOTO HIAPY

Sep.« = 21RH ,

ne R — pagiyce Ky,
H — Bucora cermeHTa
(abo KyJaBOBOTO IITIApy).




§ 17. Tlnowa noBepxHi

MOACHEHHA 1 OBI'PYHTYBAHHA

Ilnowerw noeepxHi MHO20ZPDAHHUKA, 3a
O3HAUEHHSAM, YyBaXKAlOTh CYMy TIJIOI TpaHei
MHOTOT'PAHHUKA, 1110 YTBOPIOIOTH ITI0 TIOBEPXHIO.

Hampuknan, mioimma TOBepXHI IIpmsMu
CKJIQIAEThCS 3 ILJIOIII OiUHOI ITOBEPXHi I ILJIOII]
OCHOB, a ILJIOIIa IIOBEePXHi mipamimzu ckJa-
JaeThbCcA 3 MJIONI OiuHOI mMOBepxHi I mJIOIIi
OCHOBU.

¥ momepennix maparpadax, COupamuuch
Ha PO3rOpPTKHM MNWJIiHApPa ¥ KOHyca, Oyam
onepsKaHi GopMyau AJA 3HAXOMMKEHHSA ILJIOI]
OiuHMX i TOBHUX IIOBepPXOHB Huaiuapa (§ 10)
i konyca (§ 11). Haragaemo ix.

aa muaingpa:

SHOBH = S6itm +2Socn z
=2nRH +2nR?=2nR(H+R) ,

Ine R — pazgiyc nuaiaapa, H — 1ioro smucora.
Jlnsa kowyca:
Sﬁi‘{H =TRI ’
S oms = Ssian T Soen =MRI+TR*=nR(I+R) ,

IIOBH
me R — pazmiyc Kornyca, [ — 1ioro TBipHA.

OpHaK AJA 3HAXOKEHHSA ILJIOIIi ITOBEpPX-
Hi KyJIi pOSTOPTKY BUKOPUCTOBYBATH HEMOIK-
JWBO, OCKIiJbKM IMOBEPXHIO KYJi He MOKHA
POSTOPHYTH Ha IJIOMMHY. ToMy ckopucra-
eMocA IHIIMM MEeTOAOM BU3HAUEHHS IIJIOIIi
noBepxHi KRyxai. Ilix miomero moBepxHi Tisa
pO3yMiTMMEMO TPAHUII0 IIJION] ONKUCAHUX
HaBKOJIO HHOTO MHoOTorpaHHuKiB. Ilpm 1mpo-
My IIOBUHHA BUKOHYBATHUCA YyMOBa, B3TiHO
3 AKOI BCi TOYKMW TOBEPXOHb IIUX MHOTO-
rPaHHUKIB CTAIOTh AK 3aBTOJHO OJM3BKUMU
IO TOBEpPXHi 3amaHOTro TiJja.

IInoma moBepxHi KyJi

® [Ins omep:xaHHsA (QOPMYJIU ILIOIII ITO-
BepxHi KyJi paxmiyca R onuimemMo HaBKOJIO
Hel AKMN-HeOYIh ONYKJINII MHOTOTPAHHUK
(puc. 17.1), axkuii Mae n MaJux TpaHei
(yBaskaTumeMo, IO JiHifiHI posmipu rpaneii,
TOOTO BifcTaHb MiK OyAb-AKMMU IBOMA TOY-
KaMu Oyab-AKOI I'paHi, MeHIIa Bim €).

Puc. 77.7

Hexait S, — mnioma IOBepXHI MHOTO-
rpadHuKa, TOOTO cyMa ILJIOII yciX #oro rpa-
Hell. YSABUMO, 1110 OTPUMAHUH MHOTOTPAHHUK
CKJIAIeHul i3 mipamina, BepIIuHu AKUX 30ira-
IOThCA i3 IIEHTPOM KYJi, a OCHOBAMHU € T'paHi
MHororpanHuka (puc. 17.2). 3posymijno, 110
BHCOTH IMX IIipaMiJ, HOPiBHIOIOTH pagiycy
KyJi, a 06’em V, MHOrorpaHHHKAa JOPiBHIOE
cymi 06’emiB ycix mipamim i obGumciroeThcA
3a popMyJIOIO0

v, =%SnR. (1)

Puc. 77.2

3Bigcu omepKyeMo

S, =—=. (2)

Temep HeoOMe)XeHO 30iIbIIIYBATHIMEMO
KiJIbKiCTh 1 TpaHell OMMCAHOTO MHOTOTPAH-
HUKA TaK, 100 HaWOiJIBIIUN PO3Mip € KOMK-
HOI TpaHi mpamyBaB no HyJd. [Ipm mromy
00’em V, omncaHOro MHOTOTPaHHUKA IPAMY-
BaTuMe Oo 00’emy Kyii. CrpaBmi, omucanui
MHOTOTPAHHUK PO3TAIIOBAHUN y KYJIi i3 IeH-
TpoMm y Touti O i pagiyca R+¢ i micTurs 3a-
many KyJawo paxgiyca R. Tomi
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4 4 MipiB #oro rpasei (TooTo nmpu € — 0) upamye
EnR3<Vn<§n(R+e)3. P P ( P ) mpsivy

0 BUPasy
4
. 4 3 4 4 3-—nR?
Ockinpru —n(R+€) —» —nR° npue—0,
3 ( ) 3 P —4nR2.
TO i Vn—>i1cR3 mpu €—0. Tomy Benuumnuy 4nR? npuiiMamoTh 3a
IJIOIY ITOoBepPxHi KyJi. OTiKe, ILJIOIa ITOBEPX-
Vpaxosyouu Qopmyay (2), omnep:KyeMo, Hi Kyai pazmiyca R obuucaoeTbesa 3a GopMy-
mo mioma S, IOBepXHi OIMCaHOTO MHOIO-
TpaHHUKA 32 HeOOMEXKeHOTO 3MEHIIIEHHS PO3- o0 | S=4nR? . O

3ayeancenna. SIKI0 MHOrOrpaHHUK OIKMCAHO HABKOJO KyJi paxiyca R,
TO KyJid OyZe BOMCAHOIO B Ilei MHOTOTPAHHUK, Tomi 3 (opmynu (1) omep-
JKYEMO, IO pamiyc KyJi, BIMCAHOI B MHOTOTPAHHUK, MOYKHA OOUMCJIIOBATU
3a )OPMYJIOIO

ge V. — 06’eM MHOrOrpaHHHKAa, S
rpaHHUKA.

— ILJIOINA TIOBHOI ITOBEPXHi MHOTO-

IIOBH

SIkIo mpoBecTM MipKyBaHHS, aHAJIOTid-
Hi 0 TUX, AKi MU BUKOPHCTOBYBAJIM IIiI uac
OOI'pYHTYBaHHS ILJIOINi IOBEPXHi KyJi paniy-
ca R, pia noonti moBepxHi chepUIHUX YACTUH
KyJboBOTO cermeHTa (puc. 17.3) i KyJbOBOTO
mapy (puc. 17.4) 3 Bucoroo H, TO OAEPKUMO

/ \  oaHaKoBi dopmynn
| 0 | g
\ [}
\ ' Sep.a =2nRH .
\ /
\ / o .
N ’ 3a3HaunuMO, IO METOH, PO3TIAHYTHUI Mif
N s . . .
S~ __--7 4yac 3HAXOMKEHHdA ILJIONIl MOBEePXHI KyJi, OO-
Puc. 17.3 3BOJIIE TAKOXX BU3HAUMUTU ILIOWIi GiWHMX IIO-

BEePXOHb IWJIIHAPaA ¥ KOHYycCA.
st bOTO MOJKHA POBTIISHYTH ITPABUILHIL
n-KyTHI puaMu ¥ mipamigw, onmcaHi Bigmo-
BifHO HaBKoJIO IuiaiHApa (puc. 17.5) i KoHyca
(puc. 17.6).
Ilnomma 6iuHOI MOBEpPXHi MPaBUJIBHOI IpPU-
L' . ' 3MM JOPiBHIOE

=P_H

S 6iuH. Ip OCH

(ze P, — mnepumerp ocHoBu, H — Bucora
OpuU3Mu), a ILIoIna O0iuHOI IMOBEePXHI MpaBUIIbL-

HOI mmipamigm mopiBHIOE

| =———"—=

[\

e

s N e
J 1
\;} Sﬁqu.nip = EPOCH -1

(me P — IepuMeTp OCHOBU, [ — amodema

OCH

Puc. 17.5 mipaminu). Puc. 77.6
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3a HeoOMe:KeHOTO 30iJbINIeHHA N IJIOoIMA
KOXKHOI TpaHi oOmmcaHoro MHOTOTPaAaHHUKA
npAMyBaTUMe A0 HyJad i miaomma 6iuHoi mo-
BEepXHiI IWIiHApPa € IpaHuIleio ILIOIN OiuHMX
IOBEPXOHb ONMCAHUX IPU3M, a IJIOoIa OiuHOl
MOBEePXHiI KOHyca € TpPaHUIlelo ILIOIN OiuHMX
MOBEPXOHb ONMMCAHUX IIipami.

VYpaxoByouu, IIM0 3a HEOOMEKEeHOTo
30i7IbIIIeHHsT N IIepUMeTPU N-KYTHUKIB, OIIN-
caHUX HaBKOJIO Kin pagmiyciB R, HaOJIM:KaTu-
MYTBhCSI OO0 MOOBXMKHHN KoJa, TodoTo g0 2nR,

OIlePs;KyEMO MIJIs ILIOIIi OiuHOi moBepxHi Iu-
Jirgpa popmMyay

=2nRH ,

SquH. jinzne

a Iy 1Iomti 6iuHoI IToBEepXHi KoHyca (opMy.Ty

=nRI .

Sﬁitm. KOH

IIi :x popmMys MU ofepsKau I yac BU-
3HAUYEHHS ILJIOIN 0iUYHMX MOBEPXOHb IIMJIiHAPA
1 KoHyca uepesd iXHi pO3TOpPTKU.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adava 1

Posp’azanusa

P Pagiyc kyzi, Bomcanol B Ky0, JOpiBHIOE

SHaAUIITh ILJIOIY MOBEePXHi KyJIi, BIMCAHOI B KyO 31 CTOPOHOIO 4.

KomenTap

SKmio Kyasa BmucaHa B Ky0, To ii miameTp

IOPiBHIOE CTOPOHI Ky0a.

Hani smaxoguMo pajiyc KyJai ¥ BUKOpHUC-

TOBYEMO (DOPMYJIy AJsT OOUYMCJIIEHHS ILJIOIIL
moBepxHi Kysi S= 4nR?, ne R — paziyc KyJi.

Hasxkoso Kyai onmmcaHo IMUJIIHAD, MJIOINA IIOBEPXHI AKOro mopiBHoe 18.

. a
IIOJIOBUHI CTOPOHU Kyba: R, =y
2 2
Omsxe, S, =4nR"=na”. <
3adava 2 3HaANAITh IJIOIY IMOBEPXHI KYyJIi.
Posp’sa3anna

P Hexaii pagiyc Kyuai mopis-
Hioe R (puc. 17.7), Tomi panmiyc
OCHOBHU OIIMCAHOTO ITMJIHApA [0-
piBuioe R, a Bucora H muiiHapa
nopiBHIOE 2R.

Ilmoma moBepxHI
IOPiBHIOE:

S, = Sgian + 2S00y = 2NRH +2nR? =
=2nR-2R+2nR? =6nR>.

OUJIiHIpa

3a yMOBOIO 6nR> =18, Toxi
nR%=3.

Ilnoma moBepxHi KyJai AopiB-
HIOE:

S . =4nR%?=12. <

KyJi

Komenrap

SARII0 MMIIHAP OIIMCAaHO HaBKOJIO KyJi, To pamuiyc
OCHOBU ITMJIiHAPA OOPiBHIOE pamiycy KyJi, a miameTp KyJi
mopiBHIOE BucoTi nmuiainapa. OckinbKu B yMOBI Ifiel 3amga-
i Ha OOUYHCJIEHHSA He 3aJaH0 JKOLHOT'O BiApisKa, TO AJA
poO3B’sA3yBaHHS TaKol 3amaui 3pydYyHO BBECTH HeBimoMwuii
BiIpisoK, HANIPUKJAL, pamaiyc KyJIi.

3a3HaumMMoO, IO 3 OAEPKAHOTO PiBHAHHS (61‘CR2 =18)
HeMae HeoOXximHocTi sHaxomuTu HeBigomuii paxiyc R —
=4nR?

i BpaxyBaTu, 10 BiAOOBiAbh BUPaAKAETHCA Uepes nR2.

JIOCTaTHBO 3aIucaTyu BiAmoBigb uepes R: waIi

’

|
/ L \
- T T T T TS
/ | \

o0

|
\ R /
\ | /
Nt S 4
A ~
7 ~

S~ ‘02 s

Puc. 77.7
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3anumaHHg

Bnpabu

1. TlodAcHiTH, AK MOKHA BU3HAUNUTH ILIOINY IOBEPXHi KyJIi.

2. 1) YoMy [OpiBHIOE ILIOINA IOBEPXHi Kyxi paxgiyca R?
2%) O0rpyHTYy#iTe BimmoBimHy dopmyay.

3. 1) IlosacHiTh, 9K MOXXHA BU3HAYUTHU ILJIONTY IOBEePXHi NMUIiHApPa i KOHY-

ca, He BUKOPUCTOBYIOUM IIOHATTSA PO3TOPTKU iXHBOI OiuHOI mOBepxHi.

2%) OorpyuTyiiTe GOpMyJSIN AJA 3HAXOAKEHHSA ILJION] 0iYHUX ITOBEPXOHbD

OUJIiHApa I KOoHyca.

4. Yowmy mOpiBHIOE IJIOIIA MOBEPXOHb C(EePHUHUX YACTHH KYJIHOBOTO CET-
MeHTa M KyJbOBOTO II0sca 3 BUcOTO 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 Beaukoro Kpyra Kyii gopiBuioe 9 cm?. 3HAWAITHL IJION[Y IIO-
BEePXHi KyJIi.

SAK 3MIHUTBCA TJIOIIA IIOBEPXHI KYJi, AKIIO 30iJBIINTHA pamiyc KyJIi:
1) v 2 pasu; 2) y 3 pasu; 3) y n pasiB?

Y ckinpKu pasiB mioira moBepxHi 3emui 0isibIilia 3a ILJIOINY ITOBEPX-
Hi Micana? (YBaskatu, 1o giamerp 3eMJi OpuOJIM3HO TOPiBHIOE
13 tuc. kM, giamerp Micama — 3,5 Tuc. KM.)

Ilepepis KyJii MJIOIMTWMHOIO, BigmajeHOl 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.
Ilnomii moBepxoHL ABOX KYJIb BigHOCATBHCA AK 4:9. 3HaumiTe BimgHO-
MIeHHA IXHIiX mgiaMeTrpis.

ILmo1ni moBepXxoHb ABOX KYJb BiJHOCATHCA AK m:n. SIK BigHOCATHCA
ixui 00’emMu?

006’eMu ABOX KYJIb BiIHOCATHCA AK M :n. fIK BiZHOCATHCA IJIOIII iX-
HiX IIOBEPXOHB?

VY crigbKM pasiB IJIomIa MOBEepXHi KyJji, ommcaHol HaBKOJIO KyoOa,
OispIla 3a IJIOIIY IIOBEPXHi KyJi, BOucaHOl B Ieil Ke Ky0?
HaBkoso okTaempa, pebpo SKOT0 OOPiBHIOE 2 OM, OIKMCAHO KYJIIO.
3HAWAITh IJIOIIY IMOBEPXHI KYJIi.

HoBeniTs, 1110 ITOBEPXHSA Tijia, YTBOPEHOTO 00epTAHHSM KBaJpaTra Ha-
BKOJIO CTOPOHM, PiBHOBeJWKA ITOBEPXHI KYyJi, IO Mae pamiycoM CTO-
poHy KBajpara.

Hasxojo KyJai onmcaHo IWIiHAP. SHAWIITE BiZHOIMEHHA ILJIOIN IXHIX
IIOBEPXOHb i 00’ eMiB.

JoBemiTh, IO AKIIO HABKOJO KYJi OMMCAHO KOHYC, BHCOTa SKOIO
BIBiui OinbIa 3a miaMmeTp KyJii, To 00’eM i IIjIoIIa IIOBEpPXHi KOHYyca
BABiui OisnbImi 3a 00’eM i mioIly mOBepXHi KyJi BigmoBimHO.
JloB:KXMHA TBipHOI KOHyca MOpPiBHIOE miameTpy ocHOBU. [loBemiTh, IO
IJIOINA IIOBEPXHi KOHyca MOPiBHIOE ILIOIII cdepu, miameTp AKOi mo-
PiBHIOE BHCOTi KOHYycCA.

VY KyJai npoBezeHo 1o oAuH OiK BijJ IleHTpa JABa mapajeJibHi Iepepisu;
miromi ix mopisHioloTh 272,25m mm? i 992,25m am2, a BigcTamp Mix
HuMHu gopiBHioe 20 nM. SHAHAITH IJIONIY IIOBEPXHI KyIIi.
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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 IpU Bep-
IIWHI 0ChOBOTO Iepepidy mopiBHioe 60°. 3HAWAITH MJONTy cdepu.

3HaAWIITh IIJIOITY IIOBEPXHi KYJIbOBOTO cerMeHTa (f1oro cpepudHoi yac-
TUHHU), 0 BiATHMHAETHhCA Bim Kyiai pazmiyca R, IJIOIIWHOIO, IO IIPO-
XOOWTHh Ha BiAcTaHi b Bim meHTpa KyJIi.

SHAUAITH ILJIOITY HOBEPXHI KYJIbOBOTO Iapy (#oro chepuyHoi yacTuHM),
AKIIO pajiycu 0ro OCHOB JOPiBHIOIOTh 1y 1 7y (rl > rz), a pamiyc KyJi
mopiBHIOE R. PosrisHbTe ABa BUIAAKMU.

Kynioo paziyca R mepeTHYJIM IBOMa HapajelbHUMU ILJIOINIMHAMU,
AK1 JiIATh NepUeHAUKYJIIPHUNA OO0 HUX AiaMeTp KyJi y BigHOIIeHHI
1:2:3. BusHauTe ILJIOITY MOBEPXHi KyJIi, 1[0 MiCTUThCA MiXK ciuHMMM
IO HAMMA.

3HaNIiTh BiJHOIIEHHS MOBEPXHIi KYJIi 0 MOBEPXHi BINMCAHOIO B HHOT'O
Kyo0a.

Y npaBUJIbHY YOTHPUKYTHY IIipaMigy BOHCAHO KYJi0. SHAWIITDH ILIO-
Oy TOBEPXHi KyJii, AKINO CTOPOHA OCHOBU IIipaMiaiu MOpPiBHIOE a,
a IJIOCKHWH KyT Ipu il BepmiuHi mopiBHIOE 20..

Hasxosi0 KoHyCa 3 TBipHOIO M i BUCOTOIO A OIMCAHO KYJO. SHAWIITH
IJIOIIY IIOBEPXHi KyJIi.

¥V komyc BmmcaHo Kyiio. ILmomma moBepxHi KyJi BiTHOCUTBHCS OO ILIO-
i OCHOBM KOHyca AK 4:3. 3HAWAITh BeJWUYMHY KyTa IIPU BEPIINHIL
KOHyca B M1OTO OCHOBOMY IIepepisi.

0O0’em Kyai mopiBuioe 12. 3maiimiTe 00’eM iHIOI KyJi, Ijoria mo-
BepxHi aKoi B 9 pasiB Oiybina, HiK y 3aJaHOl KYJIi.

Hasxoso Kyxni pamiyca R ommcaHo KOHYC, BUCOTa SIKOT'O BABiui 6isib-
Ira 3a giaMeTp KyJji. SHaAWAITH BiJHOIIEHHS IIJIOINi IIOBHOI MOBEPXHi
KOHYycCa OO0 ILJIOIIi ITOBEePXHi KyJIi.

HaBkoJio mpaBuIbHOI TPUKYTHOI mipaMiam 3 6iuHuM pebpoM a omuca-
HO KYJIO. S3HAHMITH ILJIOINY IIOBEPXHI KyJi Ta 00’eM mipamigu, sSKIIIO
Oiute peOpo mipamiay yTBOPIOE 3 MJIOIIUHOIO OCHOBY IipaMiAud KyT O.
3HaAlAiTh ILJIOINY IIOBHOI MOBEPXHI NUIIHApPA, OCHOBUM Ilepepisom
AKOr0O € KBaapaT, SIKIIMO ILIoIna ioro O0iumol moBepxHi mopiBHIoe 80.
IInoma GiuHoi mOBEepxXHiI KOHyca AopiBHIOE 36, BigcTaHb Bim IMeHTpa
OCHOBH [0 TBipHOI KOHyca gopiBHO€ 7. S3HAHAITH 00’€M KOHYyca.
IInomia 6iuHoOl MOBEepXHiI KOHyCa BiTHOCUTBLCS OO ILJIOIIL HOr0 OCHOBU
ak 5: 3. 3HaliAiTh BiAHOIIEHHSA pafiyca OCHOBU KOHyca OO pajgiyca
BIIIICAHOI B KOHYC KYJIi.

Ilnoma ocHOBM KOHyca JOPiBHIOE T, a IJOIIAa HOr0 IIOBHOI IIOBEPX-

. 81 " . . . .
Hi — ? 3HalgiTh pamiyc KyJi, BOHCAHOI B KOHYC.

ILmoma ocHOBM KOHyca HopiBHIoe 9T cm?, miomia 6GiuHOI mOBepxHi
Koumyca — 15m cm?. 3maiigits pajgiye cdepu, BOMCAHOI B KOHYC.
Bucora npaBmIbHOI YOTUPUKYTHOI IPU3MU JOPiBHIOE h. 3 onHiel Bep-
IINHK OCHOBU IIPOBEAEHi y ABOX CYMiKHMX OiuHMX I'paHAX ABi miaro-
HaJi, KYyT MiK SKUMU JOPiBHIOE (/. SHAUMITH MJONTY 0iUHOI MOBEPXHi
IPU3MU.
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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 MUMOOI'KHMMU OiaroHaJAMH IBOX CYMiMKHHX OiUHHX
rpaHeii Ky0a mopiBHIOe 2. S3HAWIITH IIJIOIY IIOBHOI ITOBEPXHi Kyba.
Ky pamiyca R ommcaHo HABKOJIO IIPAaBUJIBHOI YOTHPHKYTHOI IIipa-
migu. Kyt misk 6iumum pe6pom mipamigm # cTopoHoio ii OCHOBH HO-
piBHIOE O. SHAWAITH ILIOINY OiUuHOI IMOBEepXHI Imipamimm.

Chepy BOHCAaHO B 3pi3aHUI KOHYC, paliyCl OCHOB SKOI'0 JOPiBHIO-
10oTb R i r. 3HalAiTh BigHOIIEHHS ILJIOIIL cepu OO IOl 0iuHOI II0-
BEPXHIi 3aJJaHOTO 3pPi3aHOT0 KOHYycCA.

Ilnoma Giumoi moBepxHiI KoHyca mopiBHIOe 60T cm?, miolna IOBHOI
ImoBepxHi KoHyca — 96n cm?. 3HaligiTs 1Iomy moBepxHi cdepwu,
BIOMCAHOI B KOHYC.

Kyuio, moomia moBepxHi SK0i JOopiBHIOE 3, BOMCAHO B 3pi3aHuii KOHYC.
Kyt misk TBipHOIO KOHyca i iioro GiJbIIIOI0 OCHOBOIO AOpiBHIOE 60°.
3HaUgiTE oIy OiuHOI MOBEpPXHIi IILOTO KOHYcCA.

Y npamy mpusmy BumucaHo chepy pazgiyca r. IlepumMerp oCHOBU IIpHU-
3Mu mopiBHIOE P. 3HAWIITH MJIOIMY MOBHOI MOBEPXHi MPU3MMU.
Chepa minuTh KoKHe pebpo KyOa Ha Tpu pPiBHI uacTuHH. SHAUIITH
IJIOITY TOBepxHi Iiei cepu, AKIMO pebpo Kybda HTOPiBHIOE a.

Y KyJo BIHCAHO IPAMOKYTHUN mapaJjeserinesn. [[iaronani nBox 6iu-
HUX TpaHell IapaJjeJjelrinena, IO BUXOAATH 3 OJHiel BepIIUHU, I0-
piBHIOIOTL 16 cM i 21 cM, a KyT Misk HuMu gopiBaioe 60°. 3HAHAITH
IJIOIIY TIOBEPXHi KyJIi.

OCHOBOIO IPSIMOI IPU3MH, BINCAHOI B KYJIIO, € TPUKYTHUK, AB1 CTOPO-
HU SAKOT'0 JOPiBHIOIOTH 4 cM i 14 cMm, a KyT Misxk HuMu — 60°. O6’em
npusMu gopiBHioe 168 cm®. SHalifiTe IJIONIY MMOBEPXHI KyJi.

Y mpaBuJIbHY YOTHUPUKYTHY IIipaMigy BOHCAHO KYJi0. SHAWIITH ILIO-
O1y IIOBEPXHi KyJii, AKIIO CTOpPOHA OCHOBU IIipamMinu AOpiBHIOE a,
a KyT IIpW BEePIIWHI Imipamigum — o.

SHaAWIITh MJIOIITY IIOBEPXHi KYJIi, OMMcaHOI HABKOJIO MPAaBUJILHOI TPU-
KYTHOI IIipaMmigm, cTOpoHa OCHOBHU SAKOI mopiBHIoe 12 cm, a Giune pe-
6po — 8 cm.

Y KyJamo BImcaHO NMPaBUJILHY YOTUPUKYTHY Imipaminy. Bimcranb Bifg
IeHTpa KYJi 0 CTOPOHM OCHOBHU IIipaMiam IOPiBHIOE \/5 IM, a -0
Oiumoro pebpa — \/g oM. 3HAULITE 00°eM 1 MJIOIYy HOBEPXHI KYJIi.
OcHOBOIO ITipaMiau € TPUKYTHUK 3i cropoHamu 22 cMm, 26 cm i 40 cMm.
Bucora mipamigu npoxoauTs uepes MeHTP BIMCAHOTO B i OCHOBY KoJia
i mopiBHIOE 8 cM. 3HAUAITHL 00’€M i IJIOIIY MOBEPXHi BIMCAHOI B IIi-
paminy wryJri.

Hasxoso mpaBuiIbHOI TPUKYTHOI IIipaMigm ommcaHo KyJiio panmiyca R,
IeHTp sKOi 30iraeThcsa i3 IeHTPOM KYJi, BIIMCAHOI B I[f0 IIipaminy.
3HaigiTh 00°eM i IOy HMOBEPXHiI BIMCAHOI KY.JIi.

Pagiyc ocHOBU pPiBHOCTOPOHHBOIO IIMJIiHApPa AOPiBHIOE 12 cM; TOuKa
mepeTHHY OiaroHaJjell MOro OCbOBOTO Iepepidy € IeHTpoM chepu pa-
miyca 15 cm. 3HAHAITL ILIOINY YacTHUHU chepruUyHOl HOBEPXHi, Po3-
TAIIOBaHOI I103a IUJIIHIPOM.

Konyc, pazmiyc ocHoBu sAKoro mopiBHioe 15 gm, a Bucora — 20 1w,
Ma€ CIiJIbHY OCHOBY 3 IIiBKYJI€I0. SHAWIITH ILJIOINY HOBEPXHi IiBKYJIi,
poaramroBaHoi: 1) ycepenuHi KoHyca; 2) mmo3a KOHYCOM.
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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 kyiio BOmcaHO KOHYC, Pagiyc OCHOBU SAKOTO JOPiBHIOE I, a BICO-

Ta — H. 3HAUAITH IJIOMIIY HOBEPXHi i1 00’eM KyJIi.

Y piBHOCTOpPOHHIN KOHYC (OCHOBUM IIepepidoM SKOTO € PiBHOCTOPOH-

Hifl TPUKYTHUK) BIMCAHO KYJIO, a B KYJIO — PiBHOCTOPOHHIiN Iiu-

JiHAp (OChbOBUM IepepisoM SKOTO € KBaapar). 3HAWAITh BiAHOIIIEHHSA

IJIOTI] TOBEPXOHb KYJi ¥ IumiIiHApa.

Touka, 110 BUIPOMiHIOE CBiTJIO, PO3TAIIOBaHA IM03a KyJelo pajiyca r

Ha BixcraHi a Bix Hei. 3HAWAITH IJIOIY OCBiTJIEHOI ITOBEPXHI KyJIi.

3HaAWAITh IIJION[Y MOBEPXHI KYyJi, BIICAHOI:

1) vy Ky0, mJolra IIOBHOI ITIOBEPXHi AKOro MOPiBHIOE @;

2) vy piBHOCTOPOHHII IUJIIHAP, AiaroHAJL OCHOBOTO MEPepisy SKOTO
IOPiBHIOE a;

3) y PiBHOCTOPOHHI¥ KOHYC, ILJIOIA IIOBHOI IIOBEPXHi AKOr0 JOPiBHIOE Q.

JoBemiTh, IO ILJIOINA IIOBEPXHI PiBHOCTOPOHHBLOTO IIMJIiHApPA, BIIHCA-

HOTO B KYJIIO, € CEPEJHHOI0 ITPOHOPIIiIMHOI BEJIUYNHOI MiXK TJIOIIE0

TOBEePXHI KyJIi I IIJIOIE0 MOBEePXHi PiBHOCTOPOHHLOTO KOHYCA, BIIU-

CaHOTO B ITI0 KYJIIO.

Bucora xonyca, pajiyc ocHOBU SIKOro AOpiBHIOE 15 cMm, a TBipHa —
25 cm, € miamerpom chepu. SHAWAITH ILJIOMIIY MOBEPXHIi Tiel wacTuHU
chepu, sgKa JIEKUTh ycepeauHi KoHyca.

Y cdepy BOHCAHO IIPABUJIBHY UYOTUPUKYTHY IIipaMiny, IBOTPaHHUNA
KyT IIPX OCHOBi AKOI mopiBHIOE (. 3HAUAITH IJIOITY OCHOBM IIipaminu,
AKINO ILIoira cdepu AOpiBHIOE Q.

OcHOBOIO IIPSAMOI MPU3MHU € PiBHOOeApeHa Tpamellid, AiaroHajab SKOI
YTBOPIOE KYT O 3 KOKHOI 3 mapanenbHux ctopid. Ilmomta 6iunoi mo-
BepxHi mpuaMu mopiBHIOE Q. 3HaAWAITHL ILIONIy OiUHOI ITOBEPXHi ITU-
JiHApA, BIMCAHOTO B I[I0 IPU3MY.

Ilnocki KyTu mpu BepIIWHI MPaBUJIBHOI TPUKYTHOI mipamiam mpami.
ILnoma Giunoi rpani gopisioe 2 cM?. 3HAAITH Moy cdepu, BIIU-
caHol B I[I0 Iipaminy.

Y xKynaio BOumcaHO ITipaMiZly, OCHOBOIO AKOI € NPAMOKYTHHK i3 mia-
roHaaio 2a. KoxuHe Oiume peOpo mipamigm yTBOPIOE 3 ILIOI[MHOIO
OCHOBOIO KyT . 3HAWAITH MOy MOBEPXHI KyJi.

VY Kyjamo BIOMCAaHO 3pidaHHII KOHYC, BHCOTa SIKOT'O JOpPiBHIOE 6 CM.
3HalgiTh 06°€M KyJi, AKIO cHepuyHi MOBEPXHiI KYJIbOBUX CErMeH-
TiB, IIIO BiATWHAIOTHCA BiJ KYJIi OCHOBAMM 3Pi3aHOro KOHyca, MalOTh
mromi 10w em? i 30w cm?.

Biuni pebpa TpuKyTHOI mipamMigu moOmIapHO HePHEHAUKYJIAPHI W m0-
PiBHIOIOTH @. SHAUAITH IIJIOINY IIOBePXHi cepwu, BIKMCAHOI B IO Ii-
paminy.

BuaBiTb CcBOO KOMMETEHTHIiCTb

Ckinbpku Kimorpamis ¢papbu moTpi6bHO Ansa dapOyBamHs HamiBchepuy-
HOro kymoJsy O3epAaHCHKOro Xxpamy B XapKoOBi, SIKII[O JiaMeTp OCHOBU
KymoJsa gopiBuioe 10 M i Ha ¢papOyBamusa 1 Mm% moBepxHi KyItosia BUTpa-
yaerbesa 120 r ¢papbu (BiAMOBiAL OKPYIJIITH 0 AECATUX YACTOK Kijo-
rpama). CKinbKu 6aHOK (papbu MicTkicTio 2,8 Kr moTpiOHO 3arkymuTu?
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BigomocTi 3 icTopii

06’eMM JEAKMX MHOIOFPaHHMKIB YMiIM 3HaX0AMTH
we B CrapogaBHboMy €runti. Yxke Apximep ymis
3HaX0AUTU O06’€MM HEe Ti/IbKM MHOrorpaHHMKiIB,
a M KoHyca umniHgpa Ta Kyni i HaBiTb napa6osio-
ina, rinep6onoiga i enincoiga obeptaHHA, a Ta-
KOX MJIOLWi MOBEPXOHb UMiHAPa, KOHyca i Kyni.
HoBi meToaM BM3HaYeHHA 06’€MiB reoMeTpUYHMX
TiN po3pobMB iTaNiMCbKUM MaTemMaTK BoHaBeH-
Typa KaBanbepi (1598—1647). Moro MipKyBaH-
HA OynM He 30BCIM CTpOrMmM, 60 MOCMIaBCA
BiH Ha AefKi We He AoBeAeHi TBEpAXKEHHSA, AKi
BBa)KaB 04eBMAHMMM. TiNIbKM 3rogom ix 6yno fo-
BEJEHO MEeTOoJamMM MaTemaTMyHOro aHanisy. Ane
Ha CyYacHoMy eTani npuHUMn KaBasbepi € cTpo-
ro O6rpyHTOBaHMM MaTEMaTMYHUM TBEPAKEHHAM
i TOMy JoBeaeHHA TeopeM Npo 06’eMM B Ha-
LIOMY MiAPYYHMKY, AKi CNMpaloTbCA Ha MPUMHLMN
KaBanbepi, € Li/IKOM KOPEKTHMMM.

A. /1. Nleber

M. B. OcTporpancbKui

Crtpory cy4yacHy Teopito 06’emiB, mow, Ta iHWMX
BEJIMYMH PO3PO6GMB BiJOMMIM bpaHLYy3bKMIA MaTe-
maTuK AHpi Jlyi Jle6er (1875—1941).

[na po3BMTKY LUKiNbHOT reomeTpii 6arato 3po6us
BMAATHMIM YKpaiHCbKMM MaTeMaTuK M. B. OcTpo-
rpagcbKui (1801—1862). BiH we y 1855—1860 po-
Kax BMAAB NiApYy4HMK i3 reomeTpii y Tpbox Yac-
TUHaXxX.

Barato 3po6uB A8 pO3BUTKY reomeTpii Bigommi
yKpaiHCbkuid Matematmk . ®@. BopoHui (1868—
1908) — TBOpeLb reoOMeTpPUYHOT Teopii uumcen.
30Kpema BiH A0CAiAXKyBaB pi3Hi 3anoBHEHHA Mpo-
CTOpY PiBHMMM MHOIOrPaHHMKaMM.

3HAYHUIA BHECOK Y PO3BUTOK FEOMETPUYHOT HayKM
3po6MaIM YKpaiHCbKi MatematMkn M. €. BauweH-
Ko-3axapyeHko (1825-1912), C. M. LUaTyHoB-
cbkur  (1859—1929), O. C. CMOropKeBCbKMMH
(1896—1969), M. I. KosaHuos (1924—1988),
0. B. Moropenos (1919—2002) Ta 6arato iHLIMX.

. ®. BopoHuH 0. B. Moropenos

MpUralaeMo TaKOX iMeHa YKPaiHCbKMX KIHOK, AIKi 3aMMasMca mMaTemaTMYHO
HayKow, Monynspisauielo MaTeMaTHKM, 30epeXeHHAM 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 Mogasiblie KUTTA,
HaBYaHHA M poboTa: CepeaHlo OCBITY
BOHa 3406yna B pyrid XiHOYiM rim-
Ha3ii (1916), 1921 poky 3akiHumMna xi-
Houi BMLWi nedaroriyHi Kypcu (¢isuko-
mMaTeMaTMUHMI BiAAin), crtana nepluoo
B YKpaiHi XiHKOI0, AKa 3axucTmMna aucep-
Tauilo Ha 3400yTTA CTyneHA KaHauzata
¢i3nKo-MaTeEMATUUHMX HayK 3a TeMow «Habnu-
’KeHe po3B’A3yBaHHA 3a JOMOMOrOK Crocoby Mo-
MEHTIB NiHIMHMX AmdepeHLianbHMX PiBHSAHb, L0
MatoTb 0cob6/MBOCTI B KoedilieHTax» (1936), a no-

TiM — [JOKTOPCbKY AMcepTauilo 3a Te-
Mot  «HopMasibHi  po3B’A3KM  AiHIMHMX
andepeHUiasibHMX piBHAHb i3 NOJTIHOMI-
a/lbHUMK KoedillieHTamm» (1952). Cepeg
BaYX/IMBOr0 HAyKOBOro JOPOGKY JlaTuLue-
BOT — HAyKOBi JOCNiZKEeHHA B rasysi
aHaNiTMYHOT  Teopil  audepeHuianbHMX
piBHAHb, Teopii KpaMoBMX 3ajady AnA
3BMYAMHUX  AMdbepeHLiasbHMX  PiBHAHDb,
30KkpeMa MeTog OpobeHiyca — Jlatu-
LIeBOT ANs po3B’A3yBaHHA CMCTEM audepeHuianb-
HWX PiBHAHb i3 YaCTUHHUMM MOXiAHUMU. 1936 poKy
B IHCTUTYTi MaTeMaTMKM Bigbynacs cninbHa Aomno-
Bigb K. Jlatmwesoi Ta M. KpaBuyka. barato yBarm



BigomocTi 3 icTopii

KnaBgia AkiBHa npuginana meTogmui BUKIaZaHHSA
maTematuku. Byna BoHa M y umchni opraHisaTopis

FlanmMHa MatBieBcbKa (Hap. 1930)

MepLwoi BCeyKpaiHCbKOT MaTeMaTW4HOi oiMniaau,
AKa npouriwna B KuiBcbKoMy yHiBepcuteTi (1936).

lannHa [lMaBniBHa MatBieBCbKa Hapoau-
naca 13 nmnHA 1930 poky B M. /JHi-
nponeTposcbk (Tenep /JHiNpo), AUTUH-
CTBO npoBesia B Xapkosi. Y 1948 poui
3aKiHYMa LWKO/Yy 3 30J/10TOK0 MeJasilio,
y 1954 poui — yHiBepcuteT, y 1958 po-
Ui 3axmMcTMna Auceprauiio Ha 3400yTTA
CTyneHA KaHamaata @isnKo-mateMaTmy-
HUX HayK 3a pesy/bTaTamMmM BUBYEHHSA
Heony61iKoBaHMX apXiBHWMX PYKOMMCiB
JleoHapaa Einepa 3 Teopii umcen. 1959 poky
. M. MartBieBCcbKa nepeixana A0 Y36eKUCTaHy,
Ha 6aTbKiBLMHY 4YosioBiKa, i 3akHANaca icTopieto

Onbra OniMHMK (1925-2001)

CXiAHOT MaTemMaTWKM, OMaHyBaBLUM ANS
LbOro apabcbky MoBy. 1968 poky B Taw-
KeHTi JOCNiAHMUA 3aXMCTMNA [OKTOPCbKY
auceprauilo 32 TeMol «Y4YeHHA npo
4uCcno B cepeHi BiKM». 3roloM BOHa
CTa/la  Y7IeHOM-KOpecrnoHAeHToM  AKa-
Jemii HayK Y30eKucTaHy, 3acyKEHUM
AifsveM HayKM, JslaypeaTtom [JeprKaBHO1
npemii iM. bepyHi. OCHOBHi HanpAMKM
1 gocnigxeHb — icTopis maTtemaTuKu
i MaTemMaTM4yHOI acTpOHOMIT y KpaiHax cepefHbo-
BiyHoro Cxogy, icTopia Teopil umcen, pykonucu
J1. Evinepa.

Onbra ApceHiBHa OnilHMK Hapoamia-
ca 2 nmnHA 1925 poky B ceni Maty-
CiB, a WKinbHi POKM npoBesa B Mic-
Teyky CMina (tenep YepkacbKa 061.).
1947 poky Onbra ApceHiBHa 3 Big3Ha-
KO0 3aKiHYM/Ia MEXaHiKo-MaTeMaTUYHMM
dakynbTeT yHiBepcuteTy, 1950 poKy 3a-
XMCTMMA JuMcepTauilo Ha 3400yTTA CTy-
neHA KaHauaata ¢isrMKo-maTeMaTtUyHuX
HayK 3a Temot «[po Tomosorito Ain-
CHMX anre6paiyHMX KpMBMX Ha anre6paiyHii no-
BEpPXHi», a 1954 poKy — AOKTOPCbKY AucepTauito
3a TeMoto «KpaMoBi 3agayi ans piBHAHb i3 yac-
TUHHMMWM  MOXiZAHMMM 3 MasMM MapameTpoM nNpu
CTapwmx noxigHux i 3agada Kowi ana HeniHinHMx
pPiBHAHb Yy UifIOMy»; HEBAOB3i CcTasa nNpodecopom
i akagemikoM. Hanpsmok 11 HayKoBOi Aif/lbHOC-
Ti — 3acTocyBaHHA AudepeHuiaibHMX PiBHAHb
[0 HecTauioHapHoT dinbTpauii piguH i rasis y no-

pUCTMX CepeoBMLLAX; A0 po3noginy Te-
naa B Tinax, wWo nepebyBaloTb Yy pi3HMX
(a3oBMx CTaHax OAHOYACHO (M/IABJIEHHSA
MeTasly abo TaHEHHA CHiry); Ao yaap-
HUX XBW/Ib Fa30BOi AWMHAMiKK; A0 MaTe-
MaTUYHOI Teopii Npy¥KHOCTi M Tomosorii;
[0 pyxy B’sA3Koi pigmHu. lNpaus yKpaiH-
KM, fIKa Mnepllol Yy CcBiTi (Ha TOM 4ac)
cTasna AOKTOpoM (Di3MKO-mMaTeMaTUYHUX
HayK y 29 pokiB, 6yna rigHo ouiHeHa.
0. A. OnilHKK oTpumana npemito im. M. . Ye-
6oTapboBa (1952), npemito iM. M. B. JlomoHoco-
Ba 3a HayKoBi po6otu (I cTyniHb, 1964), iMeHHy
medanb Konex pe OpaHc (®paHuia), meganb
| ctyneHa Kapnosa yHiBepcutety [lparn (Yexis);
6ysia obpaHa iHO3EMHMM YeHOM ITaniMcbKoi Aka-
AeMil Hayk y Manepmo (1967), NoYeCHUM YeHOM
EAMHOYpP3bKOro KOpoJIiBCbKOro ToBapuctBa Besu-
KobpuTaHii (1984).

FNanmMHa Cuta (Hap. 1940)

MannMHa MwukonaiBHa CuTa Hapoamna-
ca 29 ciyHa 1940 poKy B M. Xap-
KiB. o 3akiH4yeHHi (1962) MexaHiKo-
maTemMatmMyHoro dakynabteTy KUiBCbKO-
ro yHiBepcMTeTy BOHA YCMilLHO 3alMa-
naca B IHCTUTYTI maTemMaTMKu AKageMmii
HayK YKpaiHM rpaHMYHMMM TEeopeMamM
Teopii BUNaZAKoBUX NpoLeciB Ta acMM-
TOTUYHMMM OLiHKaMM Mip Yy YHKLUI-
OHa/IbHMX MNpOCTOpax; CTana KaHAM-
JaToM  @di3MKO-MaTeMATUYHMX  HayK
(1965), ony6nikyBana HW3KY BiJOMMX MaTe-
MaTUYHMX npaub. Ta 6inbw Bigoma T po6oTa

3i 36eperkeHHA nam’ATi
THCBKMX MaTeMaTMKiB i MOBEpPHEHHA
YKpaiHi iMeH BaCHMX MaTemMaTuKiB
cBiTOBOro piBHA, 30KpemMa [eopria Bo-
poHoro, Mwuxakna OcTporpaacbKoro,
Muxarna Kpaeuyyka, Mukonu Yarikos-
cbKoro, Biktopa byHskoBcbkoro. Cnpa-
Y/ Ba noyvanacs i3 BMOPAAKYBaHHS MOTM

. BopoHoro (1982 poky B c. Xypas-
Ka Ha YepHirisBwyHi 6ys10 BCTaHOBNEHO
rpaHiTHMM o6enick) i M. Octporpaa-
cbKoro (1985 poky B c. XopilKn Ha [NonTaBLim-
Hi — rpaHiTHMM 3HaK i3 6apenbedom y4yeHoro).

npo YKpa-
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Adani T. M. Cuta npauioBana Haj opraHisauieto
My3eiB, CMOpYyAXKEHHAM MNaM’ATHMKIB, CTBOPEH-
HAM @iNbMiB, BMMYCKOM iMEHHMX TPOLIOBMX
i MOWTOBMX 3HaKiB, OpraHisaui€lo MikHapoAgHMX
HayKOBMX KOH(EpeHLiM, BUAAHHAM KHMMKOK.
Jo peui, BOHa Oysla He Ti/IbKM cniBpedaKTop-

3iHaiga CnenkaHb (1931—2008)

KOK LMX KHMXKOK, a M aBTOPKOK apXiBHUX A0CHi-
AXeHb. BoHa — aBTOpKa MoHaj MiB COTHi npaub
3 ictopii matematmMku. 2001 poky came lanmHy
Cuty KabiHeT MiHicTpiB YKpaiHM 3aTBepaMB ce-
KpeTapem OpraHiszauiHoro Komitety 3 Bif3Ha-
YyeHHA 200-niTTa Muxakna OcTporpaacbKoro.

3iHaiaa IBaHiBHa CnenkaHb Hapoamna-
ca 16 kBiTHA 1931 poky B c. [leyeh-
*uui, Kyam 1930 poKy i3 3anopisbkoi
obnacti 6yn0 BMC/IAHO Ti  pPOAMHY.
1949 poKy AiBYMHA pa3oMm i3 GaTbKamw
noBepHyslaca Ao YKpaiHM — A0 MmicTa
Menitononb, ae B 1953 poui 3 Big3Ha-
KO 3aKiHumMna ismMKo-matemMaTMUHUM
dakynbTeT MeniTonosibCbKoro neja-
roriyHoro iHcTMTyTy. Y 1962 poui 3i-
Haiga IBaHiBHa 3axmMcTMNa AMcepTauilo Ha 340-
OyTTA CTyneHA KaHAMAaTa nefaroriyHMx Hayk
3 METOAMKM BMKNAZAHHA MaTemaTuku («Kynb-
Typa TPUrOHOMETPUYHMX OBYMCIEHD Y BOCbMM-
piYHiM i cepeaHiM wWwKonax»). 1987 poky nep-
wot cepea XiHoK TogiwHboro Cor3y crTana

KatepuHa HOweHko (1919—-2001)

JOKTOPOM MeAaroriyHMx HayKk 3 meTo-
OMKM HaBYaHHA MaTemaTWku. B ocHo-
By Auceptauii 6yB MOKNaAeHUM 3MicT
i nocibHMka «[lcuxonoro-neparoriy-
Hi OCHOBM HaBYaHHA MaTeMaTMKW».
3. |. Cnenkanb — npodecop, oaHa
i3 3aCHOBHMUb YKPAiHCbKOT HayKOBOT
LUKO/IM 3 Teopil Ta METOAMKM HaBYaH-
HA MaTeMaTMKM B CepeaHix i BMWMX
3aK/saZax OcCBiTM, aBTOpKa 6GaraTbox
nporpam i MiApy4YHMKIB AN BMLIOT M cepeaHboi
WKONM. YCi YKpaiHCbKi LUKO/IM MpOTAromM Jecs-
TM POKiB npautoBasM 3a MigpyYHUKOM «Anre6-
pa i noyatkM aHanizy 10—11», HanucaHUM
3. I. CnenkaHb y cniBaBTOpcTBi 3 M. |. LUKinem
Ta 0. C. Ay6uHuyK.

KatepuHa JloremHiBHa HweHko (PBa-
4yoBa) HApOAMIACA B  YYMTEJIbCbKIiM
poauHi (MONOAWMIM 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 nporpamyBaHHA», CTajsia [OKTOpoM @i3nKo-
MateMaTMyHMX HayK, npodecopom KuiBCbKoOro

HiHa Bip4yeHKo (Hap. 1930)

)%

yHiBepcuteTy (1969), 4neHom-Kopec-
NOHAEHTOM AkazeMii HayK YKpaiHu
(1976), yneHomM MixHapoAHOT AKagemil
KOMM’IOTEPHMX Hayk i cuctem (1993).
KatepuHa JloremHiBHa HOweHko — aB-
TOp nepLoi y cBiTi MOBM NporpamyBaH-
HA BWUCOKOro PpiBHA («AJpecHOi MOBM
nporpamyBaHHsA»), Yy4YeHa-KibepHeTuK,
3aC/Iy’KEHUM AisY HayKM, AIMCHUM YnieH
MixkHapoaHOT akazemii Komn’toTepHMX
HayK, JslaypeaT npemii imeHi B. M. [nywkosa,
HaropoyKeHa opAeHOM KHArnHi Onbru.

Hina OnaHaciBHa BipyeHKo — yKpaiH-
CbKa BYEHa, MaTeMaTUKWHA, JOKTOp
di3nKo-maTeMaTMyHMX Hayk, npode-
cop, akajeMik-cekpetap BigfineHHA
maTtemaTukmM AH Buwoi wrkonm Ykpainu,
BiuenpesmaeHT AH BLU, yneH YkpaiH-
CbKoOro, AMepuKaHCbKoro, ABcTpanii-
cbKoro, benbrificbkoro, EaMHGYp3b-
Koro, JIOHAOHCBHKOro MaTemaTMyHMX
TOBapuCTB, rososa HaykoBo-MeTOAMY-
HOi paau BceyKkpaiHCbKOro TtoBapucTBa

noniTe’A3HiB Ta penpecoBaHMx. [0n0B-
Holo cnpasol XMUTTA HiHn BipueHko,
AKOI BOHa 3aMMa€ETbCA NoHaz 45 pokis,
CTaso AOCNIAXKEHHA XMUTTA i MaTema-
TUYHOT cragwmHM Muxarna Kpasuyka.
H. O. BipuyeHko — 3acnyxeHui npa-
UiBHMK OCBIiTM YKpaiHW, aBTOpKa NnoHaj,
500 HaykoBMX i HayKOBO-METOAMYHMX
npaup, 3oKkpema 20 KHMXKOK, BMAAHWMX
GaraTbMa MoOBaMM CBiTy, i, Hacam-
nepes — YKpaiHCbKa MaTemMaTuKuHA!



3aBAaHHA 474 NiAroToBKM 40 OLiHIOBaHHS

3ABJAHHA A9 NIATOTOBKM A0 OLIHIOBAHHS
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06’eMm KybOa mopisHioe 125. S3HalAiTh IJIOIIY IIOBEPXHI Kyoda.
A 25 cm? B 100 cm? O 300 cm?

B 50 cm? I 150 cm?

O0unciaits 00’eM mmipaminm, SKINO BHCOTA HipaMigum OOPiBHIOE 5 cM,
a OCHOBOIO IipaMiay € NpAMOKYTHUK 3i cropomamu 6 cm i 8 cm.
A 30 cm? B 48 cm?® o 240 cm?®

B 40 cm?® I 80 cm?®

OOumcaiTey mionty OiuHOI IMOBEPXHI KOHYyca, AKIIO MOro TBipHAa HOpiB-
moe 10 cM, a BMcoTa KOHyca ITOPiBHIOE 8 cM.
A 121 cm? B 60nt cwm? O 80m cm?

B 36n cm? I 64t cm?

3HangiTE 00’€M TPaBUJIBHOI YOTUPUKYTHOI IIPU3MU, AiaroHajab OiuHOL
rpai AKol AOpiBHIOE d 1 YTBOPIOE KYT [ 3 IJIOIMHOIO OCHOBH.

A d3sinBcosP B d®cos®B I, d®sinPcos®p
B d®sin®PcosP I' d®sin’p

YcranoBiTh BipmoBigHicTh Mik ¢iryporo (1-3) Ta Tisom obepTaHHA
(A-T), yrBOopeHuM oOepTaHHAM IIiei (irypu HaBKOJO IpAMOi, 300pa-
JKeHOI IIITPUXOBOIO JiHi€0.
Dizypa
Keadpamu npamoxymui mpaneyii

1
N b b b

Tino obepmannsn

SIS E=
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6.

10.

YcraHoBiTH BiATIOBiAHICTE MisK yMOBOIO TBepAsxeHHsA (1-3) Ta iioro Bu-
cHoBKOM (A-T') Tak, 106 yTBOpMJIOCS MpPaBUJIbHE TBEPAKEHHS.

1 fdAxmro xKo:xHe pedpo Kyda 3MEHIIUTH A ..He 3mMiHUTBHCH
BIBiui, To 00’eM KyOa... b ...3MeHImIUTLCA BABiui
2 fximo xKoyKHe Pebpo OCHOBU IIPU3MU B ...3MeHIIUTHCSA B YOTUPU
3MEHIINUTY BABiUi (He 3mimioroum ii pasu
BHUCOTY), TO 00’€M IPU3MU... I' ...ameHIIuTHCA y Bicim
3 SIKIo KoKHe pedpo OCHOBU Iripami- pasiB

IU 3MEHIIUTU BABiUi, a BUCOTY IIi-
paMigu 36inbIIMTH BABiUi, TO 00’eM
mipaminu...

3HalgiTh 06’eM Tiza 00epTaHHs, YTBOPEHOTO 00epPTaHHAM IPAMOKYTHHU-
Ka 3i cropomamu 4 ¢cM i 5 ¢cM HABKOJIO MEHIIIOI CTOPOHH.
A 20 cwm® B 60t cm® O 100w cwm?®

B 40t cwm? T 80n cm?

CTropoHa OCHOBUM IIPABMJIBHOI TPUKYTHOI Imipamizu mopiBHIOE 12 cmMm,
a Oiume peOpo YTBOPIOE 3 ILJIOIIMHOIO OCHOBHU KyT 60°. 3HAimiTh 00’eM
mipamigm.

A 144 c? B 723 cm? I 43243 cm?

B 3643 cv? T 1443 cm?

3HaAiTh 00’€M KOHYCA, OCHOBHUM IEpPepisoM SAKOT0 € PiBHOCTOPOHHIM
TPUKYTHUK 31 cTOpoHOIO 12 cMm.

HagBkoJio mpaBuabHOI TPUKYTHOI ITipaMmigu omucaHno KyJiaio. Biune pe6Gpo
mipamigu mopiBHIOE b i yTBOpIOE 3 OiUHMM pedpoM KyT O. SHAWIITH
IJIOIIY TOBEPXHI KyJIi.

TeMn HaBYa/IbHMX I'IpOEKTiB

Kowm6inariii MHOTOTpaHHUKIB i TisT1 obepTaHHA B reoMeTpii i HaBKOJIUIII-
HBOMY JKHTTi.

O6uuncienHs 00’€MiB i ILJIOIT MOBEPXOHb MHOTOTPAHHUKIB i Tism obepraH-
HA 3a AOMOMOTOIO iHTerpaJis.

IToGymoBa IepepisiB reoMeTpUYHHUX TiJ 3a AOIIOMOrOI0 KOMII IOTEPHUX
mmporpam.

3amaui 3 TpaKTUUYHUM 3MiCTOM, IIOB’A3aHi 31 3HaXOm:KeHHAM 00’eMiB
i mIomy MOBEePXOHb MHOTOTPAHHUKIB i Tis obepraHHA.



AOAATOK
CucteMma onopHux dakTiB Kypcy reometpii 10 Knacy
Tabruusa 1

B3aeMHe posTallyBaHHA MPAMOT Ta MJIOWMHU B NpPOCTOPi

IIpama % mrommuHa

/ MalOTh TiJIbKU OOHY CHIJIBHY TOUKY
/ (IepeTUHAIOTHCA)
(04 /
/I
a
/ MaTh OiJbII HiXK OHY CIIJIbHY TOUKY

(upAMa JeXKUTH Yy TJIOIIMHI)

o

a
He MalTh CHIJIBHUX TOUYOK
(mapayesbHi)

o

ITapaseapHicTh IPSAMOI Ta ILIOIIUHH
a

Ilpsma ¥ maommHA HA3WBAIOTHCA MApPaIesb-
HUMH, AKIIO BOHM He MAlOTh KOIHOI CHIiJb-
HOI TOYKU

o

O3nakxa Bnracmueicmo
a
b p
. 2 b
o o
Arxwo bl|la (a neXuUTh y IJIOIIUHI O ), Axwo alo, B mpoxomuTs uepes a,
mo bllo.. B meperunae o 1o b,

mo al|b.
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Tabauusa 2

Po3TawyBaHHA ABOX MJIOWMH Y MpOCTOPi

HOBi mromuum

MalOTh CIiJIBHY TOUKY
(mepeTUHAOTHCSA O MIPAMiit)

o .
He MaloTh CIIJIbHUX TOYOK
(mapaJjiesibHi, TOOTO HE IMEPETUHAIOTHCS)
p
ITapanenbHiCTh IIOUIUH
O3navenns O3nakxa
a
Arwo allay, bllb
HBi mIOmMHYU HaA3UBAIOTHCSA o b (aib gexars y o
mapajieIbHUMHU, AKIIO BOHU i mepeTmHAIOTHCA,
He IepeTUHAThC y a, i b, nexars y B),
mo o
5 % 1B
o
H, c »
! !
p & / /
] 7
ls o
Y p
Arwo Bllo iy|lo, Arxwo oflf iy Arxuo AB|CD i oflp
mo PBlly mepeTrHaE O IO a, (Aea, Cea, Bef,
vy meperunae P mo b, Depf),

mo allb mo AB=CD
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Tabauys 3

3o06paxkeHHa npocTopoBMX (iryp Ha NJOLWMHI

Insa 300paskeHHs IPOCTOPOBUX (iryp Ha IJIOIMHI, K IPaBUJIO, BUKOPUCTOBY-
I0OTh NMapaJiejibHe MPOEKTYBaHHSI.

BuGepemo noBinbHY IpAMY @, III0 HEePETUHAE IJIOIINHY O . Uepes NOBIIbHY TOUKY A
sazaHoi ¢irypu mpoBosmmo npamy AA;, o HepeTHHAE ILIOMIMHY O, B TOUIi A,.

Touka A NPOEKTYEThCA B TOUKY A; Ha ILIOIIUHI O :
A— A
Anasoriuno B— B;, AB— A;B,
(BBl H AA1 ” a) .

1. BigpisoK IpoeKTyeThCS ¥ BiIPisoOK, IpsAMa IIPOEKTY-
€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. Arxuwo touka M — cepenuna AB,
AB— AB,, M- M,,

mo touka M; — cepexzmHa AB;.

4. fximo miocka ¢irypa F JeXuTh y IJIOINHI, MapajelbHil IIJIOIMUHI IPOEKTYBaH-
HdA, To Il mpoeknis F’ Ha 10 mIomuHy gopiBHIoE dirypi F.

ITapanxenpHi mMpoeKLii TedAKNX IOCKUX (piryp*
IIpoekIia TpuKyTHUKA —
TPUKYTHUK MOBLIBHOI (hopmMu
| -
] O 1O ITpoexkiia napasenorpama —
D T T E rapaJjiejiorpaM JOBiJIbHOI
u o oo hopmu
[] < .
IIpoekiia Tpamernii — Tpameria
R / \\ m N /—\ IOBLIBHOI popMu
@ NG

* Ilnomwuua Girypu HemapajaeabHa HATPAMKY IPOEKTYBAHHA.

IIpoekIria xoma — eJimce
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Tabruusa 4
MNepneHAMKYNAPHICTb MPAMOT Ta MJIOWMHHA
OzHaueHHA OsHaka
a a
b
';*f: \}\ :><i >
1 \X I ¢
(09 (04

alo & alx Arxwo alb i alc

(b i ¢ mexxaTh y IJIOIIUHI O
alx, i mepeTMHAOTHCS),

mo alo.

X — Oymb-AKa IpAMa ILIOIUHUN O, ,

3aJesKHICTh MijK IapajieIbHICTIO TA MEPIEeHINKYJIAPHICTIO MPAMHUX i ILJIOUIHMH

Axwo allb i alo,

Arxwo ol i alao,
mo blo.

mo alf.

Axwo alo i blo, Axwo oola i Bla,

mo allb mo ol
TeopemMa Ipo TPHU MEePHEHIAUKYIAPH
A AOLla, Oca R
,\ OB — mpoekIia AB [\
c Ha IJIOIIUHY O ; < |ABlc
c
0 ¢ — IpsMa Ha ILJI0- 0
a E muHi oo, OB Llc o B
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Taobruusa 5

Kyt MiXX npsmoto i naowmHolo

A / Oco0auBi BUIagku

BO — mpoekmia AB

Ha miaomuHy o, AO Lo alla
. | Llayo)=0° lale | Lla;o)=90°
£ ABO — KyT Mix a4 JeRUTE B O ( ) aloa ( )
npamooo AB i IJIOIIUHOIO O
Tabauus 6

[BorpaHHMM KyT

JABorpanHuii KyT — Qirypa, yrBopeHa JBoMa
niBmnomuuaamu o i B i cuinpHOIO mpsiMoIO C,
10 O0MesKye iX.

p Ilismmomuuu o i f — rpaui gBOrpaHHOoroO
KyTa, a IpAMa ¢ — pedpo ABOTPAHHOTO KyTa

JIiHiifHMI KyT JBOTPAHHOTO KyTa
L AMB — gnmimitinu#i Kyt (yLlc, Y mepe-
L TUHAE O 1o mpomeH0 MA, Y mepermHae 3
’ Arxwo ¢ — nimittanit KyT,

mo 0°<@<180°

IIpakTuyHi cmoco6u MOOyIOBHU JIiHITHOrO KyTa

SO Lun. ABC, OM 1L BC.

ﬂ. Toni SM 1 BC
A ‘ & (3a TeopemoOIO PO TPHU
A

MEePUeHIUKYJIAPH),
/ZSMO — ninifinuii
KYT ABOIDAHHOTO

Mec, KyTa mIpu

MA 1c (y rpani o) pebpi BC

MB1lc (y rpaui B).

£LAMB — niHiliHU#I C
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3axinyenHa maba. 6

Kyt mixk mromuHaMu

Kyr wmixx naoomwmaamMm —
a HaliMmenmuii ¥ i3 gBOrpaH-
B HUX KYTiB, YTBOPEHUX Bif-
c TMOBiMIHUMY HiBILJIOTITUHAMMH.
4+
. /,/’ Arwo maomuan o i B

§§§§§ << b IePeTUHAIOTHCSA
/ o ImpAMilt ¢ i uepes
TOUKY A Ha il

<<<<< 1 OpaMiii y 3aJaHuX

\
IJIOIUHAX olIB
IIPOBEIEHO MPAMI o L(oc; B) =0°

alc, blec, o=
mo £ (o;B)=2(a;b)

0°< 2 (0;8)<90°

SKII0 B pe3yabTaTi mepeTuHy ILJIOIIUH yei yTBOopeHi KyTu piBHIi (yei KyTu nmpsami),
TO 3a KYT MiK ILJIOIIIAHAMY IPUHNMAaOTh Oy Ab-AKNI i3 HUX.

Tabruuys 7

MNepneHaMKyNAPHICTb MAOWMH

O3zHaueHHa

IBi mIomuuu, 10 MePeTUHAITHLCSA, HA3UBAIOTHCSA MePIeHTUKYIAPHUMA,
AKINO KYT MiK HuMU mopiBHioe 90°

3micT

4 0. meperuHae P mo mpawmiit c,
Ylec,

olB| e | vy nepermmae o mo mpawmiit a, | € | £(0sB)=90°

' Y meperunHae B mo mpsamii b,
W ans

OzHaka BaacTusicts

Arxwo blo i B mpoxoautsb
yepes b,

Arxwo BLlo, B
IepeTuHae O 10 a
ibla
(b nexurs y B),

‘ f

mo BLo

mo bla
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Tabruusa 8
BiacTtaHb Big TOYKM A0 NAOWMHMU (p — BiAgcTaHb*)
O3HauyeHHA IIpakTyHi MpUiioMH MOOYIOBM BiICTaHI Bil TOYKH 0 IJIOUWHUA
SO Lo. IIpoBosuMo uepes Touky K
TIpoBoOXEMO IIpoBogumo KM || SO . niomuHy Lo
. (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 Misk Touko10 A i momuHo©0 O (Ta MisK iHIINT- B
mu irypamu) y BUTJIAIL p(A; OL) He € 3araJbHOIIPUAHATUM, aje iH- KM = ( K: OL)
KOJI1 M KOPUCTyBaTUMEMOCA HUM [JIsd CKOPOUEHHA 3aI1CiB. - p ’
Bincrans (p) Bincrann (p)
MiK mapajeIbHUMHU MPAMUMHA i ILJIOM[MHOO MidK mapajeJbHUMHU ILIOIM[MHAMM
a
a
allo., Aca Bllow, BeP
p(a; o) =p(4; ) p(B; o) =p(B; )

Bincrans (p) MiK MHMOOiKHMMH IPIMHUMU

A BigcranHo MiK MUMOOGIKHUMY TPAMUMU HA3UBAETHCS
a IOBXKUHA 1X CIJIBHOIO HepHeHAUKYJIApa.
IIpsami a i b — mMumobixkHi.
b ABla, AB1b

B p(a;b)=AB
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3axinyenna maba. 8

IIpuitomu 06GYMCIeHHA BigcTaHi (p) Misk MUMOOI®KHMMH NMPAMHMUA

ITpoBomuMmo uepesd nipsami a i b ' IIpoBogumo mimomuay o la
napanenbHi mwiromuEU o ||B. i mpoekTyemo mpsmi a i b

IIpoBoguMmo uepes npamy b
POBOA p pAMYy Ha I[f0 ILIOIIUHY:

wiomuuy Blla .

PR

a—>A, bob

p(a;b)=p(a;B) i
p(a;b)=p(osP) p(a;b)=p(4;01)

Tabauus 9

FeoMeTpuyHi Micua To4yok (FMT)

WA OsHayeHHA. [@OMeTPUYHMM MiCLeM TOYOK MJIOWMHKU (NpoCTopy)
HAa3MBAETHCA (Pirypa, mo CKIATAETHCA 3 YCiX TOUOK TJIOUIUHH
(mpocTopy), AKi MalOTh IMEeBHY BJACTUBICTb.

1. Akxwo Touka M e F ,
®dirypa F — I'MT,
110 MaloTh 3aJaHy g

BIACTHBICTE 2. Axwo Touka M Mae 3ajaHy BJIAaCTUBICTB,

mo MeF

mo M Mae 3aJaHy BJIaCTHUBICTB.

Ha nioomuni Y mpocropi

1. ’'MT, posmawosarnux Ha 3adaHiii gidcmani R 8i0 mouxku O (pis-
HogidOaseni 6i0 3a0ano0i MOUKU )

®irypa F — xkojo i3 meaTpom O ®dirypa F — coepa i3 mearpom O
i pagiycom R i pagiycom R
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3akxinyenHa maba. 9

2. I'MT, pignogiddasenux 6id kinuie 3adanozo 8idpizka AB

dirypa F — cepequHHUN NePHeHAUKYIAP
mo Bimpisxa AB.

3. I’'MT, pienosiddanrenux 6i0 060x npimMux,

w0 nepemuHarOmsvca

® /n
®

®dirypa F — OicexkTpucu BCiX KyTiB, yTBO-
pEeHUX y pe3yJabTaTi NHepeTUuHY 3aJaHuX
IPAMUX

A
-4fﬁ--m>-
K B

dirypa F — mjomuHa O, IO IPOXOIUTH
yepe3 cepeauHy Binpiska AB i mepmeHgu-
KyJsIpHA OO HOoTOo.

3. I'MT, pienogiddarenux 6i0 080x NJAOWUH,

Wo nepemuHanmvcs

D 4

dirypa F — OGiceKTopHi muomuuam (IJI0-
MIUHU, OI0 TiJATH ABOTPAHHI KYTH HaBIILJI
i mpoxomATh uepe3 pedpo ABOTPAHHUX K-
TiB) yciX JIBOrpaHHUX KYTiB, YTBOPEHUX
Yy pe3yJabTaTi IepeTHuHY 3aJaHUX TJIOIUH

4. I'MT, pienogiddanenux 6i0 6epulurn MPUKYMHUKA

B

A \
c
dirypa F — ILEHTDP ONMUCAHOTO HABKOJO

TPUKYTHUKA KOJIA.
F=0

m

(F) ¢

dirypa F — mpama, IM0 IepHeHInuKYyadap-
Ha OO0 ILJIOMIMHN TPUKYTHUKA i IIPOXOIUTH
yepe3 IIEHTP KoOJIa, OIIMCAHOTO HaBKOJIO
TPUKYTHUKA




Bignosigi 1o Bnpas

BIAMNOBIZAl 210 BIPAB

§1

1.1. 1) Hi; 2) =i; 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®\J3; 2a’.

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 m.

2.16. 4 m. 2.17. 1) 150(2¥2 +7) xs. 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 wm.

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 2.

3.8. 2 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 — a2, al/2.3.25.13.

3.26. 20 KB. ox. 3.28. arccosy/sin®o+sin?.

bZ 2_ 2 2+ 2_b2
3'29. x:\/u, y:\/L,

2 2
2 2 2
2=1/%. 3.31. 1) 118 kB. on.;
2) 60 xB. on.
§ 4

4.3. 8v21 cm2 4.4. 144 xB. o
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%-8?. 4.12. 1) a®J6; 2) 34

2
4.13. 243 oM. 4.14, 4“9\@, 60°.
2
4.15. # em2. 4.16. 1) 3423 ; 2) 2 ;/E.
2
4.17. = V3 abo (3a—H\/§ctg(p>H.
4cos@ 3sin@
2
PRTIC CRRT IS a?, 420, V18
2 13
4.20. 154\/5 . 4.22. MoskHa BiiKJacTu Ha pedpax

3

DD, i BB, Bignmosinzo Binpisku DX = BY =22 cm
i CHOJMyYUTU IIOCJiTOBHO TOUKU HaA KOMKHIN

TpaHi — OJep:KUMO JiHiI0 PO3MUIY.

§5

2
5.1. 60. 5.2. 9 em. 5.3. 1) 1/bz—%;
2 2
2) bz—“?; 3) Vb?-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
2 2 2
2) a2+2a,/H2+aT; 3) 3“2\5 +3a,/H2+%.

5.6. 2r(\/§r+\/3a2—r2 ) 57. 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(\/gtgoc). 5.19. arctg(2tga).
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) ’
.o o 2 .o
2sin— cos— 2sin—
2 2 2
a~/cosol a\/g . 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 + h? 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°8C o5 _Q (6 448 ow.
2sina cos @
6.8. 35;\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. ‘hf 260 14f,

a60 g abo 443. 6.14. 213, +/26.
243

6.15. 12 em. 6.16. ——. 6.17. 13 cw.

6.18. 540 cm%.  6.19. arctg(%tga),

arctg[%tga), arctg(%tga). 6.20. 1 abo

J2, a6o 2, abo 242. 6.21. bcos%tgﬁ abo

bsinatgp. 6.22. V5 623 — %

4 ctgo+ctgp

6.24. Lbsinotgp aco SR o5
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. OI.

av5
2

sinao

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;

tga-tgf

2)arctg| ——2> 8P

Jtglo+tg®p
J229. 6.41. 1,5a%. 6.42. 8(3+3y3 +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, ‘}? 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) :2) 1/cz—(""b) :
3 2

3) e2-(a-b)?. 7.15. 2 cm, 10 cwm.

8 7.7, 2193 +672 cm.

7.16. arccos4
7.18. 60°. 7.19. 54 cm2 7.20. 2352 cm2.
7.21. V2. 7.22. 18 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. 20N2 kB. om. 7.28. 24 M2,

30°. 7.29. 14 cm?. 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—arccos%. 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-
MEeTPUYHUM TiJIOM — Hi, IIPOCTOPOBOIO 0bJac-

TIO — TakK.

§10

10.1. 1) Tak; 2) Tak; 3) Tak. 10.2. 1) 5 m;

2) 12r ™% 3) 20m % 10.3. 9.

V3

10.4. ?. 10.5.86 w?. 10.6. == 10.7. 1) 24 car

2) 1243 cm; 3) 4321 cm2. 10.8. 4043 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) E 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) 8. ox. 10.25. 1007 k8. 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.

S

11.8. Tax. 11.9. 3. 11.10. ——

11.11. 0,75. 11.12. 500 xB. ogx.

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. i(\/ﬁh/ﬁ)z. 11.21. 64n(1+3v2) em2.

2
11.23. 121 om®. 11.24, @ (1tcosp)
2cosB(1+cosar)
11.25. M. 11.26. M. 11.27. Bu-
H+RyJ2 H+RJ3

CTa4YUTh.

§ 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 abo 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 pm.

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
134, 1) & g9y &, X2, “*/g.
9 9 9 9
13.2. 16 cm. 13.3. aVT 13.4. 6,5.

23

13.5. 18r2J3. 13.6. 1) 24R?; 2) 12R%/3;
3) 24R%\/3. 13.7. 1536 kB. ox. 13.8. 144 cv®.
13.9. 44/3 cm. 13.10. 576 cv?. 13.11. 6:3/13 cn;
413 cm. 13.12. 4(25+4434 +3V41) cmz.

13.14.

.

.13.15. 4R2. 13.16. rzctgzgtga.

2
13.17. — = 13.18. V7R.
sino(1-sina) \/_
a, o a\/g o av3
13.19.1) —tg—; 2 tg—; 3
) Rt T tEyiY) 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&.

a+15
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) 8471 ky6. ox. 14.6. 1:1. 14.7. 243 cn®.

14.8. 240 cm®. 14.9. 180 cm?. 14.10. 1) 36iab-
muThbesa B 2 pasu; 2) 30iapmuThbea B 4 pasu;
3) sOimpmmmThea y 8 pasis. 14.11. 12 cm.
14.12. 1 : 8. 14.13. 1) 8:1; 2) 27:1; 8) 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. iﬂ:a3cos2(psin(p. 14.19. E Hpyra.
a

nd®

14.20. 2. 14.23. 5 -
4 cosPBsin” Pcos” o

14.24. 100m cm®. 14.25. %mﬁ. 14.26. 4 : 1.

Q?
14.27. —sinPcosf. 14.28.
a

d?sinBcos?Bsina
.90 '
4sin?—

14.29. 4500 cm3. 14.30. 288 cm?.

3
14.31, T8O 1,35 TS 433, Q@

343 sina 4«/tg0c'
o 3
14.34. Z5in20% 1435, ™ sinacosia.
27 n

a?’sinocsing o
14.36. _—2,/cos2——sin2(p.
sin@ 2
3
14.37. -2 ‘/3—12sin29.
B 2

8sin
2

243/Vsing
1438, —3X 2 1439, 216J2 cm®.
?/3—1251n2%

8R3tgal
@+ tglo)2+tgo
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. Hussry.

§ 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.15.8. d

3
15.10. i
12

15.13. 3mMeHIIUTLCA Yy N Pasib.

J2

a’\2
16

15.14. é Ky06. oxm. 15.15.

3a.
4
a*\2

2
48

15.16. 15.17.

48

15.18.

. 15.20. 128 ky6. og.

15.21.

mutbcsi B 4 pasu. 15.22.

£ Ky6. om. 15.11. 7 cm. 15.12. >

6h .15.9. 14443 xy6. op.

Ky06. of.

a’\2

1) 36iabmuThesa B 3 pasu; 2) 30i7ab-

30iapIInTHCSA

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. 2625n 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. OfL.

15.36. E(R?’—r3) xy6. om. 15.37. 2 e
'

15.38. ;—Z Ky6. ox. 15.39. 63m Ky6. ofm.
15.40. 443 . 15.41. 2,52 nm®.

15.42.

2 .
O fooet & _cost. 15.43. 6 o'

COS—
2
15.44. 48 cm®. 15.45. gH?’(tgz%—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 QXSO g5 50 T (g0g2 1),
3sinocos’ o 3
15.57. 8J3 15.58. 1) é(a3—b3)tgoc;
3 6
v, W, 1w

1.3 .3
2) —la°-b")tgo.. 15.59. —; 5 .
) 24( ) g 27 27 27

15.60. 289% em?®. 15.61. 72 cm®. 15.62. 8,2 1.

15.63. =640 Bigep.

§ 16

161, 200m

2) 125. 16.4. 4. 16.5. 1013{4i CM.
T

40007

cm®. 16.2. 8.

16.3. 1) 27T;

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. 2;:33(1—00%). 16.17. 112500 cn®.

38
Tn cm?® abo

na®(15-8v2)

a
— - 16.20. —=.

12 3o

434m

16.18. cm®.

16.19.
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3
16.21. %n(ﬁ—\@) . 16.22. %nl?’ cos octg3%.

16.23. 4,5n. 16.24. 9. 16.25. 6,75.

16.26. %/5 am3. 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. 35281 cm?.

6cos’ e
2

5

16.34. —ntR®. 16.35. Z 200 _
12

3sin®2

4ma®/3 4o 2400-343n
27cos30c. > 1477

cm®, 16.36. Y 4 pa-

su. 16.39.

§ 17

17.1.36 cm2. 17.2. 36inpmutbea: 1) y 4 pa-
su; 2) vy 9 pasis; 3) y n? pasiB. 17.3. Ilpu-
6amsao B 13, 8 pasu. 17.4. 400m cm2.
17.5. 1441 w2, 17.6. 2 : 3. 17.7. midm :nin.
17.8. ¥m? :3fn? . 17.9. 7 3 pasm. 17.10. 81 mr.
17.12. BigmomieHHsa miomnr 2:3, BigHOIIIEHHS
06’emis 2:3. 17.15. 42251 am®. 17.16. %nlz.
17.17. 2nR(R-b). 17.18. SIKI0 OCHOBH KY-
JIBOBOTO  IIIAPY

poaTaroBaHi 1o  pis-

Hi OoKU Bixg meHTpa KyJIi, TO

21:R(\/R2 —r12 +\/R2—r22 ); SIKIIO OCHOBU Ky-

JIbOBOT'O IIaPy PO3TAIllOBAHI MO OAWH OiK Bin

ImeHTpa KyJai, To 2nR(\/R2 —r22 —\/Rz—rl2 )

17.19. %nRz, %nRz, 2nR2. 17.20.

NS

2 4
17.21, TR A-180) g o0 T 1293, 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>.

7'|:él2 cosa

2cos? (n_a)
4 2

17.43. 256n cm?. 17.44. 36 cm?®, 36 cm?.

17.41. 256w cm?. 17.42.

17.45. 36m cm?, 86m cm2. 17.46. %n}ﬁ,
—nR2%. 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?.

Yrasziexa. VYcepenuHi KoHyca poaMmilie-

HUU KYyJbOBUH CEerMeHT i3 BUCOTOIO 7,2 CM.

4Qtg%¢

17.55. 7. 17.56. ithg(x.

n(z + tgch)

8m 47a®

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.



NPEAMETHUN RNOKAXYMK

A

Amnogema 3pisanoi mipamigm 73
— — mpaBUJIBHOI mipamigm 48

b

Biuna moepxua 16
— — gpisanoro xomyca 107
— — komyca 105
— — Kyba 26
— — mipamigu 45
— — mpaBuUJbHOI mipamigm 46
— — mpusmu 14
— — mpamoro mapaJeseninena 126
— — mpamoi mpusmMu 15
— — OpPAMOKYTHOTO mapaJjeJjerinena 26
— — nuiairgpa 96
Biuni rpani nipamigm 45
— — 3pisanoi mipamigm 72
— — mpaBUJBHOI mipamigm 46
— — mpusmu 14
— — mpamoi mpusmMu 15
Biuni pebpa mipamigu 45
— — gpisamoi mipamigu 72
— — mpusmu 14

B

Benuke koso 121
Beaukwuii xpyr 117
Bepmuua xkonyca 105
— MHororpanuHuka 16
— mipamigu 45
— TpUrpasHoro Kyra 7
Bepminau ky6a 26
Bice xomyca 105
— mOpaBWJIbHOI 3pisaHoi mipamigm 73
— mpaBuUJbHOI mipamiagu 48
— muriaapa 98
Bucora spisanoro xonyca 105
— 3pisaHoi mipamigu 73
— konyca 105
— KYJIbOBOTO Iosica 168
— KyJb0oBOTO cermenTta 167
— mipamigu 46
— npusmu 14

— uuaiaapa 96
BunactuBocTi moTmuHOI mpaMoi W OJIOMIMHU
Io Kyui (cepu) 118
— Konyca 105
— gpisamoro Koumyca 107
— Kyba 26
— KyJi, Buucanoi B mpusmy 133
— KyJi, onmcaHoi HaBKoJo mmpuamMu 129
— mnapaJiesieminena 26
— oI miaocKkux ¢iryp 147
— mpaBuWJIbHOI mipaminu 46
— npusmu 14
— mpamoi npusmu 15
— OPAMOKYTHOTO mHapaJieyemninena 26
— o00’emy 146
— TPUTPAHHOTO KyTa 7
— uuriaapa 96
Buyrpimuaa Touka ¢irypu 85

r

Texcaenp 80
T'eomerpuune Tio 86
I'pamnuna Touka ¢irypu 86
I'panung Kyba 84
— Tima 87
— KyJi 86
I'pani pBorpanHOTO KyTa 7
— Kyba 26
— mapaJieseminena 26
— NOPAMOKYTHOTO mHapaJiejemninena 26
— TPUTPAHHOTO KyTa 8
I'parp mHororpanauka 16

il

JBorpanHi KyTu TPUTPAHHOTO KyTa 8
HiaromaJi mapaJeneninena 26

— OpPAMOKYTHOTO mapaJieseninena 26
HiaromaJub 3pisanoi mipamigu 73

— Ky0Oa 26

— npusmu 14
Hiaromasbuuii nmepepis mipamigu 49

— — mpusmu 19

— — upamoi npuamu 19
Hiamerp rymai 119
HiamerpanbHa mormuHa 121
HiamMeTpaabHO IPOTHJIEKHI TOUuKM KyJi 119
Honexaenp 80




MpeaMETHWI MOKaXK4MK

Hotuk aBox chep 119 Ky6 26
Hotuuna mo Kyui (chepu) 118 —, rpaHi 26
— mromuHa 10 Kouyca 106 —, niaroHaab 29
— — — Kyuai 118 Kyma 117
— — — cdepu 118 —, BIIICaHa B KoHyc 138
— — — muaingpa 97 —, — — MHOrorpaHHuk 132
—, — — mipamigyl131
E —, — — mpusamy 129
Eitnrepa Teopema 17 —, — — umiagp 138
—, miametp 119
3 —, OoIlmcaHa HaBKOJIO MHOTOrpaHHuKa 132

—, — — mipamigu 130

Sp’AsHa Qirypa 85 —, — — mnpaBuJbHOI mipamigu 130

3oBHIimIHEI Touku ¢irypu 86

3pisana mipamima 72 ’ npusmu 129
. : —, — — TPAMOKYTHOTO
— —, Oiumi rpami 72 .
. napaJjeseminena 136
— —, Giuni pebpa 72 .
—, panmiyc 117
— —, Bucora 72
. —, meuTp 117
— —, miaroHaJyb 73
KyaboBa moBepxua 119
— —, OCHOBU 72

KyianoBe Kimbie 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 Qirypm 86 KyT gBOrpaHuuUii 6
Ixocaenp 80 — MHOrOrpaHHuii 9
— — mpamui 7
K — TpurpamHun 7
Kasanbepi mpunmun 156
Konyc 105 N
—, Bepmuua 105 JIiHiiHU# KyT ABOTPAHHOTO KyTa 6
—, Bucora 105 — — — —, cmocobu mobynoBu 6
—, Bice 105 Jlimitiai posmipu (BuMipm) IPAMOKYTHOTO
—, BOucaHuu y mipamigy 110 napaJseserinena 28
— KpyroBuii 105
—, OIHMCaHWi HaBKoJo mipamizm 110 M
—, ocHoBa 105 Metopn caigiB 35
—, ockoBU# mepepisd 105 Muororpassuk 15
—, TBipHa 105 —, BepmruHa 16
— gpizauuit 106 —, BOUcaHU y Ky 132
— —, Bucora 107 —, TpaHb 16
— —, ocuoBu 107 — omykJauii 15
— —, ocboBuii mepepiz 107 —, OIMCAHWI HABKOJO Kyui 132
— —, TBipHa 107 — npaBuiabHU 80
— npamuit 105 —, pedpo 16

— — xpyrosuit 105 —, posroptka 16



MpeaMeTHNM MOKaX4MK

H

HeobOmesxena girypa 86
Heonyxkna girypa 85

146

KoHyca 156

3pisamoro Komyca 156

3piszanoi mipamigu 156

Kyai 168

KYyJBOBOTO cermMeHTa 168
KYJIbOBOTO ceKkTopa 168

mipamigu 156

MOXMUJIOTO IuJIiHapa 157

noxuyoi nmpuamu 156

OPAMOro Kpyrosoro muiainapa 146
npsaMoro muiaingpa 148
OPAMOKYTHOTO mapaJienemninena 146

06’emu moxioHMx Tia 160

Oxraenp 80

Onykiaa dirypa 84

OcnoBuii mmepepis 3pisanoro xomyca 107

— xomyca 105
— muiainapa 96

OcHoBa konyca 105

KyJaboBOTO cermenTa 169
mipamigu 45

OcHOBU KyJBOBOro mosca 170

n

3pizaHoro Kouyca 105
3pisamoi mipamimm 73
npusmu 14

muaiaapa 96

ITapaneneninen 26
—, rpami 27
—, nmiaromami 27

OpAMOKYTHUIT 26

ITepepis xomyca 105

— ocwoBuit 105

Kymi 117

mipamigu 49

— mapaJieJbHun 72
npusmu 19

— pmiaroHaabHU 19

— mnepueHguKkyaapuauii 20
—, mobymoBa 35

npsamoi npusmu 19
nuiaiagpa 97

— ocboBuii 96
— gBoma IromumHaMu 118

ITepeTrun aBox cdep 119
IleprienguKyaapHUil mepepis mpusmu 20
ITipaminma 45

2

6iuni rpani 45

6iuHi pebpa 45
BepiuHa 45

BOucaHa B Kouyc 110
Bucora 46

omucaHa HaBKoJo Kouyca 110
ocHoBa 45
mpaBuJibHA 45

—, Oiuni rpaumi 45
3pisana 72

—, Oiuni rpami 73

—, Oiuni pebpa 73
—, Bucora 72

—, nmiaromann 73

—, OCHOBHU 73

— mpaBuJbHaA 73

Ilnomma Giumoi moBepxHi Komyca 105

— — gpisaHoro Komyca 107

— — Kyba 26

— — mipamigm 45

— — mpaBuIbHOI mipaminu 46

— — — 3pisamoi mipamizu 74

— — mpusmu 14

— — mpsaMoro mapaJiesemninena 26

— — TOPAMOKYTHOTO

napaJseserinena 26

— — nuiirgpa 96

MOBEPXHi MHOTOrpaHHUKa 16

— kyJui 119

— mipamigu 45

— mpusmu 14

— c(epuuHOi YaCTUHU KYJIHOBOTO
mosica 176

— c(epuuHoi YaCTUHU KYJIHOBOTO
cermenTa 176

— Tijma 175

MoBHOI moBepxHi Kouyca 105

— — gpisanoro Komyca 107

— Kyba 26

— — mipamigm 45

— — mpaBuJIbHOI mipamimm 45

— — MOPSMOKYTHOI'O

mapaJjeseminena 26
— — nuuiaiaapa 96




MpeaMETHWI MOKaXK4MK

— cdepu 171 Cdepa 84
Ilnomuua, moruuHa mo konyca 106 —, paziyc 84

—, — — cdepu 118 —, IeHTp 84

—, — — muaiuagpa 97

—, — — Kyai 118 T
ITpusma 14 TBipui 3pisamoro xkomyca 107

—, OiuHi rpani 14 — Konyca 105

—, Oiuni pebpa 14 — muiaiaapa 96

—, Bucora 14 Teopema Eiinepa 17

—, BOMcaHa B muaiHap 99 Terpaeap 47

—, nmiaroHanbs 14 — mnpaBuwiabHu 80

—, omucaHa HaBKojo muiaiagpa 100 Tino reomerpuune 87

—, ocHOBU 14 TomoJoria 22

—, mepepisu 35 Touka BHyTpimmHa 85

— mpaBuJbHa 15 — rpanuuHa 86

— npama 14 — MOTUKY IjIoImuHu i KyJi (chepu) 118
ITpuaniun KaBaabepi 156 — JIoTuKy mpamoi #u ryiai (chepu) 118
IToBepxua xomyca 108 — 3oBHimTHA 86

— mwriaapa 99 — isompoBana 86

)

P dirypa meodbmerxena 86
Pagiyc kormyca 105 — He OmyKJia 85

— cdepu 117 — obOmerkeHa 86

— uwrinapa 96 — omykJa 84

— KRyai 117

— —, BIIICAHOIO B MHOrorpaHaHuk 139 L
Pe6pa xyba 26 IMeurp xkymi 117

— MHOTOTpaHHHKa 16 — coepu 117

— mnpusmu 14 Huringp 96

— TPUTPAHHOTO KyTa 8 —, Bucora 96
Pebpo gBorpanHOro Kyra 7 —, Bick 96

— MHOTOTpaHHHKa 16 —, Buucauuii y npusmy 100
PiBuoBenuxki Tima 147 —, OINMCAHWII HABKOJO ImpusmMu 99
Posroprka xonyca 109 —, OChOBUH 1epepis 96

— MHOrOrpaHHukKa 16 —, ocuoBu 96

— mwrinapa 99 —, moxuauii 156

— mupamuii 96
— OpAMUNA KpyroBuui 96
C —, paziyc 96
Cumerpia IpAMOKYTHOTO IapaJjeJjerninena 29 —, posroptka 99
Caig ciumoi miomuHM Ha rpaHi 35 —, TBipHi 96
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| EOMETPIA

MPOO®INIbHIAN PIBEHb

OcobnuBoCTi nigpyvHnKa:
y3aranbHiotoui Tabnuui B KoXkHoMy naparpadi
npukKnagn po3s’A3yBaHHA 3aBfaHb 3 KOMEHTapAMN
pi3HOpiBHEBI 3annTaHHA i BNpasun

3aBAaHHA, AKi cNpuAoTb GOPMYBaHHIO 1 PO3BUTKY
npeaMeTHUX | KNIOYOBUX KOMMNEeTeHTHOCTel

EneKTpoOHHMIN iHTepaKTUBHUN [OAATOK AO3BOJINTD:

3A4iNCHNTN OHNANH-TECTYBaHHA 3@ KOXKHOIO TEMOIO
AeTanbHile 03HAaNOMUTUCA 3 HaBYaJIbHUM MaTepiasiom
CKOpUCTaTNCA Npe3eHTaliAMM 3a TeMamun Kypcy
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