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el HaBUaIbHMI MOCIOHUK MPU3HAYCHUH JJIsI CTY/ICHTIB, SIK1 BUBYAIOTh KypC HapUCHOI
reoMeTpii 3a CKOPOUYECHOIO MPOTPaMoIo.

Hapuchna reometpis HanexuTh 10 TUCHUILIIH, IO CKIAAAl0Th OCHOBY 1HXEHEPHOI OC-
BITHU. Y 1IbOMY KypCl BUBYAIOTh METOJIU 300pa’keHb MTPOCTOPOBUX (POpPM Ha IIJIOIIHMHI Ta CITO-
cobu rpadiyHOrO pO3B’A3aHHS TNO3ULINHUX Ta METPUYHMX 3aJa4 3a I[JIOCKUMU
300paxkeHHsIMH 00’ €kTiB. KpiM TOT0, BUBYEHHSI HAPUCHOI T€OMETPIi CIIPUSE PO3BUTKY MPO-
CTOPOBOTO YSBJICHHS, SIKE € HEOOX1THUM JJI TBOPYOI AISUIBHOCTI Oy/Ib-SIKOTO 1HXKEeHepa. Tomy
3aCBOEHHS OCHOB HapUCHOI T'€OMETPIi CTY/IEHTaMH Ma€ BEJTMKE 3HAYEHHS JUIsl IX HaCTyITHOL
1HXKEHEPHOT JiSTIbHOCTI.

[TociOHMK CKJIaJIeHU 3 ypaxXyBaHHIM METOJUYHUX MOCIOHUKIB Kadeapu HapuCHOI reo-
MeTpii, iHxeHepHOo1 Ta kKoM roTepHoi rpadiku HTYY “KIII”: “HaBuanbHi 3aBiaHHS 3 Ha-
pucHoi reometpii”’./Yknaa. O.M.Kpor, JI.B.Iletina, M.C.I'ymen; “HaBuanbHi 3aBIaHHS 3
imkeHnepHoi rpadiku” /Yinaa. M.J1.bes3, B.B.Banin, H.K.Bitkym; “Metoanyni BKa3iBKH 1
KOHTPOJIBHI 3aBlaHHA 3 KypciB “Hapuchna reometpisa” Ta “ImxeHepHa rpadika” /Ykmnan.
H.K.Bitkyn, H.A.Ilapaxina, JI.J[.HopHolloKOBa, a TaKOX 3 ypaxyBaHHSAM MociOHuKa “IH-
*eHepHa rpadika’” apropiB B.B.Banina, B.B.IlepeBepryn, T.M.Haakepauunoi Ta iH.

BuBueHHs Kypcy 371HCHIOETBCS 3T1IHO 3 pOOOYOI0 MPOrpamMoro Aucuuuiiag. i no-
JIETTLIEHHS 3aCBOEHHS MaTepially 3 KOXKHOI TEMHU B CKOPOUEHOMY BUIJISI/II HAJIA€ThCA TEOpe-
TUYHUHN MaTepiall, HeOOX1THUM JJIsl pO3B'I3aHHS MPAKTUYHUX 3a]1a4.

[lepenbadaeThes, MO MICHST KOXKHOT JICKIIT CTYIEHT CaMOCTIMHO BUKOHYE MPOCTI 3aB-
naHHs (/{omawni 3a60anHs1) 3 TEMU, KOHTPOIIOIOUN 3aCBOEHHS MaTepiaiy, a B ayIuTopii Ha
MPaKTUYHUX 3aHATTAX IT1]1 HAIJIAI0M BUKJIa1a4da po3B'sa3y€e OCHOBHI 3aaaul (AyoumopHi 3a6-
OamuHs1) JJIsl TOBHOTO 3aCBOECHHS MaTepiaiy.

Bci rpadiuni noby10BM BUKOHYIOTECS CTYICHTaMH 0e31ocepebHO Ha CTOPIHKaX Moci0-
HUKA 32 JOTIOMOT'OI0 KPECIAPChKUX IHCTPYMEHTIB IIPOCTUM OJIIBLIEM, PE3YJIBTAT PO3B'I3aHHS
3a]1a4 BUJUISIETHCS YEPBOHUM OJliBlIeM. Harmucu BUKOHYIOTBCS! KpeCIspChbKUM MIPUGTOM MPO-
CTHM OJIUBLIEM.

J1J1s1 3aKpiryIeHHs 3aCBOEHHS Marepialy CTyICHTH CAMOCTIHHO BUKOHYIOTh PO3PaXyHKOBO-
rpadiuHy poOoTy, 1110 MICTUTh S5 THAWBIAYaTbHUX 3aBIaHb, YMOBH SIKMX 33 BaplaHTaMU HaBe-
JIeH1 y KiHIl nociOHuKa. 111 3aBgaHHsS BUKOHYIOTHCS Ha apKyIllax KPeclIsIpChKOro mamepy
dbopmaty A3 npocTUM OIBIEM 3a JOTIOMOTOI KPECISIPCHKUX 1HCTPYMEHTIB 3T1JIHO 3 BUMO-
ramMu CTaHAApTIB.



VY Kypci npuiHATI Taki NO3HAYEHHS Ta YMOBHOCTI:

— TOYKH [M03HAYAKTh BEJIMKUMU JIITEPaMHU JIaTUHCBKOTO alipaBity 4, B, C, . .., a Takox
uubpamu 1, 2, 3, .. .;

— MpsiMI Ta KPUBI JIIHIT — MaJIMMH JIITEpaMu JIATHHCHKOTO aigasity a, b, c,
— IUIOUIMHHU — BEJIMKUMH Jiitepamu rpenpkoro andasity IL A, ©, Z, . . ;
— KYTH — MaJIUMHU JliTepamu rpeubkoro andasiry a, f, 7, .

Bynemo no3znavaru o° — KyT HaXWIy [psIMO1 Ta IUIOLUHY 10 TOPU30HTAIBHOT IUIOLIUHI
npoekuii I1y; B°— kyT Haxuity npsAMoi Ta IIOMMHK 10 (PPOHTATBHOT IIOMIMHI POEKLIIH
ITy; y°— KyT Haxwujly MpsAMOI Ta IIOMMUHK J10 TPOPLIbHOT miomuHy npoekuii 113 o

KyTH NIO3HAYAKOTh @, /, O, . . .

[Tpoekuii TOUOK, JIIHIN Ta MUIOLAH [MO3HAYAK0Th TAKUMHU K JIITEpaMH, K 1 caMmi 00’ €KTH
2 b b

ajie 3 IHJIEKCaM¥ IUIOLIUH NPOEKLIH, Ha sKiil noOynoBane 300paxenns A1, By, Cq, ..

C2, ce ;A3,B3, C3, e
Jst BinoOpaskeHHs CIiBBIAHOLICHHS MIXK T€OMETPUYHUMH 00’ €KTaMH 3aCTOCOBYHOTHCS

TaKl CUMBOJIH:

| | — mapanenpHICTh;

N — NEPETHH;
J — JOTHK;

°/— MUMOOIKHICTB;

1 — neprneHauKyISIpHICTb;
U — 3’e1HaHHS TOYOK;
[Tpuxian ymoBHoro 3amucy: K=7/nA .
3anuc o3Havae, 1mo Touka K € TOUYKOK NEPETUHY MpsiMoi / 3 IJIOMMHOK A.

b — npsAMHI KyT;

€ — HAJIEXKHICTh TOYKH JIO IHIIOrO 00 €KTY;
C — HaJIGKHICTh PEIUTH €JIEMEHTIB (JIiHiH,...)

JI0 1THIIOTO 00’ €KTY;

— pe3yJibTar Jii;
— 30Ir reomMeTpu

YHUX 00 €KTIB 1 POEKIIIH.

Tema 1. IIpoekuiroBaHHS TOYKH TA NPAMOI

OcHOBHI TeopeTH4Hi BiIOMOCTI
Ilpoekuyioeannus mouxku

Modess npoexumbarHsa movky

DpoHmabHa

N/OWUHA NPOEKUIL

[Tpoexunony rpoMex

[opusosmansHa

DoooHmanHa npaexu//

KOMI/IBKCHUL PUCYHOK IMOYKU

mosKy A

/10U [IPOEKUIL

IHISI MPOEKUIHOZ
e

/

-\

A

A

y
A.
[ opu3oHmaneHa

MPoeKIS MoKy A

Puc. 1
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[Tpumnyckaemo, 10 TUIOMUHK MPOEKLIH CyMilIeH] 3 KOOpAUHATHUMHU. 300paXKeHHs TOUKU
BUKOHYETHCS 32 ii BA3HAUHUKOM. BH3HAYHMK TOYKH, IO PO3TAIIOBaHA B IIPOCTOPI, — KO-
OPIMHATH X, ), Z.

YMOBHUI 3aniC BU3HAYHUKA TOUKU A A(x, ), z). Hanpukniazn, Touka 4 Ma€ KOOpAUHATH X =
20 My, y =25 MM, z =30 M. i BusHaunuk: 4(20, 25, 30).

[Ipoekuicro TOYKM HA3UBAETHCS TOUKA IEPETHHY MTPOEKLIFOOYOr0 MPOMEHS 3 TUIOIIH-
HOIO NpoeKiii. [Tnockuit pucyHOK 0epKyHOTh CyMILIEHHAM OPU30HTAJIBHOT /71 Ta npo-
¢ineHOT /73 TIOMIMH MPOEKUIA 3 PPOHTAIBLHOW /) TIOLIMHOK NPOEKLIH 32 J0MOMOIOK
oOepTaHHsI HABKOJIO JIHIH 1X epeTHuHy, Kl HA3UBAKOTh OCSMH ITPOEKIIIH.

KomniekCcHUM PHCYHKOM TOYKH HAa3UMBAETHCS CYKYIHICTh IIPOEKIII TOYKH, SIKI 3°€]1-
HaH1 JIIHISIMU POEKIIHHOTO 3B’513Ky. JIiHiS NPOEKIIHHOTO 3B 3Ky 3aBK/IH [EPIICHIUKY/ISIpHA
JI0 OC1 IMPOEKIIH, 0 PO3AUISIE TUIONIMHH MPOEKIIii, Ha SIKIX 00Y10BaH1 300paXKeHHSI.

Pe3ynbraToM YnTaHHS KOMIUIEKCHOTO PUCYHKA € 3HAXOKEHHSI rpa()uHOro BUBHAYHHUKA
00’ekTa Ta HOro METPUYHUX 1 MO3ULIHHUX XapaKTepUCTUK. BH3HAYHUKOM TOUKH HA PUCYHKY
€ CYKYIHICTb JIBOX NPOEKLii Touku A (4}, A5), abo A(A), A3). KokHa npoeKiis TOUKH BH-
3HAYAETHCSL JBOMA KOOpAMHATaMU: A 1(X 4, ¥ 4), A>(x 4, 24), A3(V 4, Z4), @ OyIb-sIKi J1B1 1IPO-
eKL1i BMIL[FOIOTH 1H(HOPMALIIO [TPO BCI TPU KOOPAUHATH.

Ha puc. 2 HaBesieHi NpuKIIaqu YUTAHHS PUCYHKIB TOUOK, IO HAJIEXKAaTh IPOCTOPY, IJI0-
muHI 200 0C1 MPOEKIIii.

BI15 5 20 a8 2g o BI125 g 0/
5, z 5, z z
o ©
X x G )3 X 0: 0,
}/ O —-© ©
© ’ Gl =0
57 }/7 [7 }/7
B npocmapy (el] 4 De Ox
Puc. 2

Ilpoekuirosannsa npamoi

BusHauHMKOM 11psIMOi y IIPOCTOPI € Bl TOUKU. YMOBHUH 3aluC BU3HAYHUKA MPSIMOT:
AB(A,B). Ha KOMIUIEKCHOMY PUCYHKY IIpsiMa MOXe OyTH BH3HAY€HA TaKMM YUHOM: AB (4},

By, Ay, B), a60 [ (11, I») (puc. 3).



Puc. 3

B 3anexHoCTH Bl po3TanlyBaHHS BIJIHOCHO IUIOUIMH MPOEKLIH PsIMI pO3MOALISIFOTECS
Ha NPsIMI1 3araJibHOTO NoJoxkeHHs (puc.3), 1 npsiMi OkpeMoro nojioxeHHs. [Ipsmi okpemoro
TIOJIOKEHHS, SIK1 TapalielibHi IO OJHOI 3 IUIOLUH POCSKLiH, HA3UBAIOTHCS NPAMUMU PiBHA

z
Z HE
X 0 Y ) J5
g
/L_
Hb G 0, 1 %
A8, 1/ GO, Il x LR 12 EF Iy,
[ OpUSoHMALHA NPIMA  EpoHma/bHA MPaMa /lpogiibHa npsma
lzopusormare) ([ 11 T1) - (gposmans) (1117, (111})
Puc. &
(] ’42
o B B BT
5,
x | g x T /2 T T g b
° A= 5 [/ l J, k
a=90°". =07 y-0° £ I3
[ OpL30HMa I HO~D0BKLIO YA b, R
mpsma (| 17) a=0" =907 y=0° a=0 0" j=0
poHmansHo-npoexiyopya ! POPVIHO-IP0E 00T
mpsal | h) moama (| 11)
Puc. 5
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(puc. 4), a Ti, K1 MepHEHAUKYISPHI JO IJIOMUHU NPOEKIii, HA3UBAIOTh MPOEKUIIOIYHMH
(puc.5).

B,
£
[2 /Z/Zq/
'42
X X X
&
4 =5, N\
/h ‘

Puc. 6

SIKII0 TOYKA HAJICKUTH MPSMIH, TO T1 IPOEKIii HaleKaTh OAHOUMEHHUM ITPOEKLISIM Li€T
XK npsmoi (puc. 6).

Ilepemeopenns npamoi 3a2anbHo20 NONONHCEHHA 8 NPAMY OKPEMO20 NOIOHCCHHA
MeMmoooM 3aMIHU NIAOWUH RPOEKYill

Po3B’si3aHHs GaraTbOX 3aJad MOXKHO 3HAUYHO CHPOCTUTH, SKIIO PO3IVISIHYTH 3a/aHi
00’ekTH B iHIIIH cucTemi wiomuH npoekuii. [lepexin Bij O1HIET CHCTEMH IJIOUIUH MPOEKIii
JI0 APYTO1 31HCHIOETHCS BIINOBIIHO 3arajbHUM MOJIOKEHHSIM METO/Ia 3aMIHH TUIOLIUH IIPO-
eKLITH.

Po3misiHeMO OCHOBHI NPUHUUIIM L[BOTO METOJY Ha MPUKJIAJll IEPETBOPECHHS MPOCKIIiif
TOYKHU.

Hexaii nana cucrema MmjiomuH npoekuii /75 /I1). BeenemMo HOBY IUIOMIMHY IIPOEKLIH
114 rak mo6 114 LI1{.Ilepexoqumo 10 cucTeMH ILIOMWKUH npoekuiit /77/114 (puc.7). Ilpu
usoMy AA4,=AA4 ;= A4 4Ax1=z 4

/b A




Ha KoMIIJIeKCHOMY PHCYHKY HOBa BiCh X1, SIKa € PE3yJIbTaTOM IEPETUHY ILIOLIUH IPO-
ekuiit /1y ta I14, po3raiiosasa J0BLIbHO.

OCHOBHI 10JI0K€HHSI METOY 3aMiHM IVIOLMH NPOEK i

1. BBOAMMO 3aBK/M TUILKH OJIHY HOBY IUIOLIMHY NIPOEKUii (/14), sika Mae OyTH neprieH-
JUKYJISIPHOFO JIO Ti€T IUIOMIMHY MPOEKLiH (/7]), IO 3a/IMIIAETHCS B CUCTEMI.

2. Ha pucyHKy 3 SIBJISETBCS HOBA BICh X SIK PE3YJILTAT EPETUHY HOBOI ILIOIMHY [IPO-
€Ki /74 Ta MIOMMHY NPOEKUi# /7], M0 3JIMIIAETHCS B CUCTEMI.

3. Bijacrase BiJi HOBOI IIPOEKLIT TOYKH (A4) 10 HOBOI OCi (X]) JAOPIBHIOE BiJCTaHI BiJ
IIPOEKLiH TOUKH, 110 3aMiHIOETHCS (A45), 10 monepenanboi oci (x). TakuM YMHOM, IIpH 3aMiHi
(pOHTANILHOT IUIOMMHY [TPOEKLIH HE3MIHHOK € KOOPJMHATA Z, a IPU 3aMiH1 TOPU30HTAJIBHOT
TUIOUIMHY NpOeKii /7 | Ha H5 — KOOp/JHMHATa ).

4. TTpoexiisi TOYKU y HOBIM CUCTEMI TUIOLIMH MPOEKIIii po3TalioBaHa Ha JIiHi1 3B 53Ky,
sIKa MIEePIICHIUKY/ISIPHA HOBOT OC1 POEKLIH.

MeTtoa0M 3aMiHH IJIONIMH NPOEKIiH pO3B’S3yr0THCS 3a/1aui Ha BU3HAYEHHS HATyPaJIbHUX
BEJIMYUH BIAPI3KIB IPSIMUX, IUIOCKUX (PIryp, KyTiB TOLIO.

BusHaveHHs1 TOBKHHH BiIpi3Kka npsiMoi Ta KyTiB HaXWwiIy o Ta 3,
SIKi IpsIMa YTBOPIOE 3 IUIOMIMHAMM NPOeKUiin /7 Ta 1.

1. IlepeTBOpPIOEMO NIPSIMY 3arajibHOIO MOJIOKEHHSI B IPSIMY PiBHS.

Hexaii B cucteMi IIomuH npoekuii /75/117 3ajana npsiMa 3arajibHOrO TOJI0KEHHS AB.
[lepersopumo ii B JiiHit0 piBHs. [l 1BOT0 BBEAEMO HOBY IUIOLIMHY TIPOEKMUii /74 napa-
nenbHo 3ananiit npamiit AB (714 || AB, xy |1 41By) (puc.17). Ha monmui npoexuiit 774
OKa3aHUM KyT O HaXuily Biapizka npsimoi AB no I17. Jloxuna Binpiska A4B4 10piBHIOE
HaTypasbHIi BeJn4HHi Biapizka AB (puc.f).

5, 5,

Puc.8 Puc.9 /75



JUist BUSHAYEHHs KyTa 8 HaXuUJjly Bipiska nmpsamoi 10 /15 He0OXiqHO 3MIHCHUTH ILE OHY
3aMIHy IUIOIIKMH MIPOeKLii. BBomumo 115 LI15 1a 115 || 4B, (x9 || ArB»).

2. IlepeTBOPIOEMO NPSAMY 3araJIbHOIO MOJIOKEHHS B MPOCKIIIOI0YY.

[TocniIoBHOO 3aMiHOKO JBOX IIOIIMH MPOEKIIIN BUKOHYIOTHCS Taki Jii:

— MEPETBOPIOEMO MPSAMY 3arajbHOTO MOJI0KEHHS B IPsIMY piBHS (IUB.I. 1);

— JIIHIIO PIBHS MEPETBOPIOEMO B MPOCKIIIIOI0UY MPSMY.

[Ticnsa mepeTBOpEeHHs MPsIMOT 3arajibHOTO MOJOXKEHHS B IIPSIMY PIBHS HOBY IUIOUIUHY
MPOEKIIIM BUOMPAIOTh MEPIICHANKY/ISPHO 10 JiH1T piBHs. Tojil B cucTeM1 TUIONTHMH MTPOEKITii
I14/115 npsima AB Oyze npoekirordoro. Ha emropi Bick X9 HOBOI CHCTEMM IUIOIMH IIPOEKIIIHA
IPOBOJATH IiJI IIPIMHUM KyTOM J0 NPOeKIii A4B4 NpAMOI Ha Ty IUIOIIUHY NPOEKIIH, AKik
npsiMa rapaienbHa (puc.9).

B3aemne posmawysannsa 06ox npamux
JIB1 ipsiMi y IPOCTOP1 MOXKYTh IIEPETUHATUCS, OyTH MapalieIbHUMI a00 MUMOOIKHUMH.

IMapajeabHi npsiMi Hajle)KaTh OJIHIM IUIONIMHI Ta HE MAIOTh YKOJHOI CIIJIBbHOI TOYKH.
OpmHoitMeHHI MPOEKITi mapaielbHUX MPSIMHUX TaKoX NapaienbHi (puc.10).

Ipsimi, 110 MePEeTHHAKTHCS, TAKOXK HAJICKATh IUIONIMHI, alleé MAlOTh OAHY CIIIbHY
TOYKY. [X MpoekIii mepeTHHAIOTHCSI, @ TOUKH TIEPETHHY OJHONMEHHUX MPOEKITiH 3HAXOIATHCS
y IPOEKIIHHOMY 3B'A3Ky (puc.11).

Mimo0izkHi npsaMi He HayexxaTh OHIN TUIOHIKHI. [Ipoekiii MUMOOIKHUX MPSIMUX MO-
KYTh TICPETUHATHCS, A€ MK TOYKaMHU TEPETUHY MPOCSKII HEMae MPOEKI[IHHOTO 3B'SI3KY
(puc.12).

&
X-—-:';_//’/ b

7
b
5’7\ /

Puc.10 Puc. 11 Puc.1?

B 11bMy BUTIQJIKy TOUKH ITEPETUHY MPOCKIIIH 300paKar0Th MPOCKIIii JBOX Pi3HUX TOYOK,
110 3HAXOAATHCS Ha OTHOMY IPOEKITitorodoMy nipomeHi. Hanmpukian, Toukw 1 1 2 3HaX0ASThCS
Ha OJTHOMY (PpOHTATBHO-TIPOCKIIIFOIOYOMY TIPOMEHi, a 3 1 4 — Ha OJJHOMY TOPU30HTAIBHO-
IPOCKITFOI0YOMY. Takv TOYKHM HAa3UBAIOTHCS KOHKypylouumu. BoHM 3aCTOCOBYIOTBCS IS
BU3HAYCHHS BUJIMMOCTI TEOMETPUYHHUX 00'€KTIB.



JlomamiHi 3aB1aHHS
2

1.Bussauuru KUJIBKICTH
BEPILIUH HABEJICHOT IOBEPXHI

nB - 24
Ta KUIBKICTB pedep
P X J2
np - o O
[To3nauuTu JlirepaMu Bep- Z
LIMHY [TOBEPXHIi 3rifHO 3 i Ha- A7 e
OYHUM 300paKEHHSIM. X’
o >
Ji

2. IloOymyBaTH KOMIUIEKCHI PUCYHKH TOUYOK
A(25, 5, 30) ta B(5, 15, 10). Bu3Hauuth HaTypalibHy
BEJIMUMHY Bipi3ka AB ripsmoi ta KyTu i1 Haxuity 710
”I Ta Hz

AB=

a —

ﬁ:

0L
3. Bu3HauuTH JI0BXKUHY JIaMaHO1
ninii ABCDE MM. A B £
. Ml — & 4 >
Bumipsatu KOOpAMHATH TOYOK )

A, B, C, D, E Ta 3anucarty iX BH-
3HAYHHUKU
X |
A( B ’ )
B , ,
a , ,
Dc , ,

£
B >
7
(;
BI/I3Ha‘-II/ITI/I IMOJIOXKCHHSI Hpﬂ- 0
mux AB, BC, CD, DE BinHoCHO /

EC , ,
TUIOLIUH MPOEKLIH

AB

DC

CD

DE
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4. Po3aimuTu Biapizok AB Toukow C B
2

y CIIBBIJIHOIICHHI A 2
/Lj= z T/J
BC 3 X N,

A

AyIUTOPHI 3aB1aHHSA

5. Ha npsimiit noOyyBartu Biapi3ok AB 10BXHHOO 25 57

MM.
3anucard BUSHAYHUKH TOUOK A Ta B.

A, 5, )
B( ., , ) L
Busnauntu kyt Haxuiy Biapizky AB g0
IJI0MMHK npoexuin I7; /42
a —
X Y
A

6. J1oOymyBaTu BiICY THIO NIPOEKIIIFO MPO- /

(inpHOT npsiMoi A B, 110 napasnenbHa npsimiii /

CD.
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7. IloOynysaru mipaminy SABC, y sxoi SB||Il;, SB 1 2 =30° 1 nopisHioe 60 MM, a
SC || IT, . BusHauuT BUAUMOCTH pedep mipamiamy.

A
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Tema 2. [Ll1ommuna
OcHoBHI TeopeTH4Hi BiIOMOCTI
Hnowunu 3a2an161020 Mma OKPeMo20 NOJNOHCEHHA

[Inomuua B npocropi HeckiHueHHa. [Ipoekiis IIONIMHY B 3arajlbHOMY BUIIAJKy — BCE
10J1€ TUIOMIMHY npoekiil. [TonoxeHHs mIomuHN y IpoCcTopi 3a/1at0Th TPU TOUYKH, K1 HE Ha-
JIeKaTh OAHIN NpsAMiil.

Takum YMHOM, BUBHAYHHUK IUIOIMHN — TpU TOUKH (A4, B, C). [nommny MOXHO 3a1aTtu
TAKOXK 1 IeSIKUMHU 1HOMME criocodamu (puc. 13). Tak, miomuna I" 3anana npoexuisimu ioc-
koi (pirypu (AKLM), miomuHa A — JBOMA Napajie/IbHUMU OPSIMUMHE 7 1 1, IUIONHHA © —
JBOMA NPSIMUMHU ¢ 1 d, 010 NEPEeTUHATHCS, TUIoUHa A — JIBOMa JiiHIAMH piBHA f1 A, 110
HEePEeTUHAOTHCS, IIomuHaA (2 — npsAMor0 / Ta TOUKOr D, 110 HE HAJICKUTH L.

ZIABL) [TWKLM) dimlln)  Olclld) Ah) amnl
(o]
(o]
A c{} 7 / 1 0}>< . /
K
X 0
l & , G f,
! m 7 7 \ /
A K / | /
ST > o< < N
5, [y n a h, ° b
Puc. 13

B 3anexHocCTI BiJi po3TanlyBaHHs B1JIHOCHO IUIOLIUH MPOEKUIN IUIOMIMHU PO3IOALIsA-
IOTHCS Ha IUIOLLMHY 3araJIbHOT0 Ta OKPEMOT0 I0JI0KEeHHSI.

[T1omuHY 3arajabHOTO MOJ0KEHHS HE MapaJjiebHi Ta He NepIeHIUKYIISIPHI XKOIH1H 1110~
mIMHI npoekii (puc.13).

Cepez MIOLIKUH OKPEMOTO MOJ0KEHHS BUAUISIIOTH NJIOIMHY PiBHS, SIK1 NapajelibHi
OZHIN 3 IUIONIMH npoekUii (puc.14), Ta NpoeKui0Yi MVIOIINHH, SKi EePHEeHUKYISPHI
OAHIH 3 IUIOWKH npoekuii (puc. 15).

1 PooHmanHa naowuwa pibrs X5 f 4, %
NN
E 0
X f
A4
s/ |

/ [opuzoHmabHa naouuHa pibks A(8207
Lmau-npoexyr aowuH
Puc. 14

13



7. [opuzoHmaneHo-npoexuyionsa naouuHa HJ) LT

2 P 52
- b, 8 G

X ‘ A 8 \J0 &
(s -

/@ﬁﬂ/—/fﬂﬂ/lb/—/ﬂ—/?ﬂﬂé’/(é///ﬂ/ﬂ‘-/ﬂ nnowuHa O102) 1T
LAigu~npoexuyll naowu

Puc. 15

[TnomuHM OKPEMOTO MOJIOKEHHS Ha EMIOP1 MOXKYTh 33/1aBaTUCS OIHIEKO JITHIEK — CJli-
JoM-1ipoekuiero. Ciig-npoexiis MUIOIMHA — [1¢ BOAHOYAC 1 JI1HIs NEPETHHY IUIONIMHU OK-
pPEMOro TOJIOKEHHS 3 IUIOMIMHOK MPOEKUiN, 1 MPOeKLis i€l IJIONMHU Ha IUIOLIHUHY
npoekiii. Ciig-npoexuis MIOMMUHE OKPEMOTO TMOJIOKEHHSI Mae 30upaJibHI BJIIaCTHBOCTI,
TOOTO BC1 reOMeTpUYHI 00’ €KTH (TOUKH, IPsIMi, IJIOCKI KPUBI, IUIOCK] (Pirypu), 1110 HaJIexkKaThb
IUIOLMHI OKPEMOTO MOJIOKEHHSI, IPOEKIIFOIThCS Ha 11 BIANOBIAHUN CI1I-IPOEKIFO.

0

Touxku ma npami ¢ njaowuni. Ymoeu nanesxcnocmi

[Tpsima HaekuUTh MIOHIMHI (puc.16):

— SIKILIO BOHA NPOXOAUTH Uepe3 JiBl TOUKH Li€H TUIOMIUHY;

— SIKIIO BOHA MPOXOAUTH Y€pPe3 OAHY TOUKY Li€H IUIOMIMHM 1 MapajieibHa npsMii, sika
HAJIC)KATH [1¥ TIOMIKHI.

Touka HaJIeKUTH TJIOLIMHI, SKIIO BOHA HAJIEKUTh
IpsIMil, sIKa HAJICKUTH LiK rtomuHi (puc.17).

14



Ilepemeopennsn nnowgunu memooom 3aminu RAOUUH NPOEKYIll

BukopucToByrouH 1eit METO MOMKJIMBO [EPETBOPUTH IUIOIIUHY 3arajibHOTO ITOJIOKEHHS
B IUIOMIMHY OKPEMOTO MOJIOKEHHS Ta BUSHAYMTH KYTH 11 HAXHJIy JIO IUIOLIUH MPOEKINH Ta
BU3HAYUTH HATYPAJIbHYIO BEJIMYHHY TUIOCKOT (Dirypu, 1Mo HaJIeKHUTh Li€l IUIOMIHHI.

IlepeTBOpeHHs MJIOUIUHY 3arajibHOTO NM0JI0KeHHsI 2Z(AABC) B IpoeKUilnw01y.

Jl1st iepexojty Bijt CUCTEMH IUIONIMH TIPOeKUii [75/11) o cucremu I11/114, B sixiit L1y,
JI0CTaTHEO, 100 J0BLIbHA TOPU3OHTAIIbL /1 IIOMKHK X Oyna nepnenaukyispHa 1o I14. Toni
B CHCTEMI IIOLIMH NPOeKLiii /11/114 ropusonTaiis /i Oyne NpoeKLi0YO00 IPIMOK), a cama
miomuHa Ha /14 Gyne npezcrasieHa ciigom-tpoekuiero. Posrauryemo xyLhq.

Ha niomuni /74 Gymyrors npoekuiro /4 (Touka) ropusonTani A (npoekuii To4ok C 1/
Ha IIOIKMHY /14 30iraroThCsi, TOMY, 10 MAKOTh OAHAKOBY KOOPJAMHATY z), MOTIM Oy1yHOTh
IPOEKLIO JOBUILHOT TOYKH IJIOMMHHM X, (Ha puc. 18 — npoekuis B4 touku B). Cria-npo-
eKLis X, IOMMHYU IPOBOAUTECS Yepes /iy 1 By.

B naHomy nepeTrBopeHHI BU3HAYAETHCS KYT (¢ HAXWIY IUIOMUHKU X JI0 IUIOLIMHU IIPO-
ekuiii /77. Le kyT Mk CJIiIOM NPOEKUIE0 MIOMMHM X, 1 BICCIO X7.

B, 5

Puc.18

[TepeTBOpeHHs LI€T K IUIOMIMHU B IPOEKIIIFOKOYY 3a JOIMOMOI0K (GpoHTAaII PU3BEIE 10
BHU3HAYEHHS KyTa [3 HaXuily IJIOMUHH 10 [15.

IlepeTBopeHHsI MUIONIMHY 3araJIbHOTO MOJIOKEHHS B IUIONIUHY PiBHSI.

L1e nepeTBOpEeHHs pO3MISIHYTO HA NMPUKJIA/Il IVIOLUIHMHHU 3arajibHOro nosiokeHHs: X(AABC).

[TocnitoBHO 3aMiHOO JBOX IUIOIIMH POEKLIH BUKOHYIOTb TaKi Jii:

— MEPETBOPIOEMO IUIOLIMHY 3arajibHOIO MOJIOKEHHS B IIPOESKIIFO0YY IUIoNHHY (puc.18);

— MPOEKII Y TUIONIHHY MEPETBOPIOEMO B IUIOIIUHY PIBHSIL.

[Ticnst nepeTBOpPEHHS IJIOLMHH 3arajbHOrO MOJIOKEHHS B IIPOEKLIFIUY CUCTEMY IJI0-
IIUH npoekii /7 1/174 3aMIHIOKOTH CUCTEMOIO H4/175, B SIKIH IUJIOIIMHA MPOEKIII 175 10-
BUHHA OyTH MapaJieIbHOO IUIONUHI TPUKYTHHKA. J[JIsl {bOTO MPOBOISATE HOBY BiCh IIPOEKIIiH
xy |1 44B4Cy.

Bynyrots npoekuii To4ok 45, Bs, C5 Ha miomui /75. Criony4yaroTs no0ynoBaHi npoex-
il Bigpi3KaMH NPSIMUX B TPUKYTHHUK, SIKUi 1 Oyzie HaTtypasibHOK BennunHO A4ABC (puc.19).
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IIpoexuyirosanns kona

Koo — HalinommpeHHima riocka Kpusa. BoHa Moyke poeKIiF0BaTHCSI B KOJIO, BIPI30K
Ta eJIiIIC.

SIKIIO KOJIO HAJIEXKHUTH IUIOMKUHI piBHS (puc. 20), 0Ha 0o npoeKuus — BiApi3ok A»B >,
110 JIOPIBHIOE JllaMeTpy KoJia, 1HIIa — KOJIO.

SIKIIO KOJIO HAJICKHUTh MPOEKIIFO0YIN 11omuHi (puc. 21), oaHa HOro mpoekiis — Biji-
pi30k A»B ), W0 JOpiBHIOE JlaMeTpy Koja, inma — ejinc. Jlis nobynosu emincy A0CuTh
o0y yBaTu NPOEKIil JIBOX B3aEMHO IEPIEHIUKYIISIPHUX JiaMeTpPiB KoJia, sIKi Ha3UBAKOThCS
cupspkeHumu. OuH 3 giametpis (AB) Bubuparots napanensHum, apyruit (CD) — neprieH-
JUKYJISIPHUM TiH TUIOLIUHI MPOEKLiH, A0 SIKOI NepHeHIuKyJIspHa IIonrHa Koja. Toai Ha
JpyTry IUIOLIMHY IIPOEKIIH CHpsKeH]1 AlaMeTpu IPOEKLIFITECS B OCl eninca. Benuka Bich
eninca CyDjy nopisHioe fiamerpy d Koia, a po3mip Maioi oci A y By BU3HauaeThCs 3a Mpo-
EKLIMHUM 3B'SI3KOM.

Ao G-0-0 g

Puc.20

[ToOynoBa NpOMI>KHUX TOUOK €JIirca 3a Horo 0CsiMu Ha-
BeJleHa Ha puc.22. Jlus po3B's3aHHs 3aBJaHb y 30IIUTI J10- DG
cUTh NOOyIyBaTH 8 MPOMIKHUX TOYOK: I10 2 'y KOXKHIH YBEpTI
eJirnca.

SIKIO KOJIO HAJIEKHUTH IUIOMIMHI 3arajbHOIO I0JIO-
JKEHHs1, OOUJIB1 IPOEKIIIi KOJIa — EJIICH, K1 OyAyHOThCs He-
3aJIeKHO OoAuH Bixg opHoro. [lpoekuiiiHuii 3B'S30K
BU3HAYAETHCS JIIIIE IS MPOEKILii 1neHTpa kosia. ®poH-
TaJIbHA MPOEKIIIsl BEJIMKO1 OCI eJIirca napajieiabHa (PpoHTalb-
Hill npoekwuii GppoHTaNI MJIOMIMHKA KOJIa, @ TOPU3OHTAJIbHA
MPOEKLis BEJIMKOI OCI eJiirca napajiejibHa rOpU30HTaIbHIN
MPOEKLIl TOPU30HTAJI LI€T TUIOMMHNA, MaJll BiCl BU3HAYa-
IOTHCSI 3a JIONIOMOTOO 3aMiHHU IJIOIIUH ITPOEKIIIH.

16



JlomaniHi 3aBIaHHS

)
8. BuzHauuTH KUIBKICTh TPaHEH HaBEEHOI TOBEPXHI. /
y O

[To3HaunTH JiTEpaMu BEPIIUHU TOBEPXHI. )z
[Opu30HTANBHUX X5
© O
PpoHTATBHUX
: Z
[TpodinbHnX X & %

['opr30HTaTBHO-TPOCKINFOIOUHX
DpOoHTATEHO-TIPOCKIT FOI0YNX
[IpodhiTbHO-TTPOEKIITIOIOUHNX
3araiapbHOTO MOJIOKESHHS

9. B K0XHI} 13 3alaHUX IUIOLIMH OOYyBaTu TOPU30HTANb Ha BiacTani 25 mm Bin Il
Ta (pponTans Ha Bigctani 20 mm Bin I1,.

Z
e
/772 /72
X : X i
4 0
m, \ }?
1 y
10. [ToOymyBaTy MpoekKIlii KoJia 11.Bu3HaunTi KyTH HAXUJIy TUIOIIMHA
niamMeTpoM 40 mm, pO3TaIIOBAHOTO 2(ABC) no II; i Iy Ta 1ieHTp OMUCAHOTO
B IUIOIIMHI (25 LT ). HaBKoJIO TpukyTHUKA AABC xona.

o= B =

A,
B (
x 't ’ |

7 | 0

4, e
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AYIMTOPHI 3aBIaHHS

12. [ToOynyBaru BiacyTHI mpoekiii TpukyTHuka AABC, ssikuii HaJICKUTh IUIONIUHAM

2(m||n) abo A(hNf).

13. [1oOymyBaTu OiCEKTPHUCY KyTa,

z

14. Bu3HauuTH BiacTaHb BiJ TOUYKU D 10 10-

yYTBOPEHOTO psIMUMU f Ta h. HU TpUKyTHUKA AABC.

f 7T 5,
A, A 6

/72 % /

/h X
7 [ A
<[ 5
/ 7 A / ['7
b
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Tema 3. IloBepxHi

OcHOBHI TeopeTHYHi BiIOMOCTI

B HapucHiii reomeTpii HOBEPXHSI PO3MISJAETHCS IK MHOKHMHA TOUOK, 1[0 yTBOpeHa 0e3-
IEPEePBHUM PYXOM JIIHIT 32 IEBHUM 3aKOHOM. JIiHisl, 1110 YyTBOPIOE OBEPXHIO, HA3UBAETHCSI
TBIPHOO. 3aKOH PyXy TBIPHOT BU3HAYAETHCS HAIPSIMHUMH €JIEMEHTAMH 1 IIOJIOKEHHSIM TBIp-
HOI BIJTHOCHO LIUX €JIEMEHTIB Yy Oy/ib-SIKHHl MOMEHT PYXY.

Bu3znaunuxom 1noBepxHi € CyKyIHICTh F€OMETPHYHUX €JIEMEHTIB Ta YMOB, 1110 BU3HA-
YalTh NOBEPXHIO. BU3HAUHUK CKIIQAA€THCS 3 JIBOX YACTUH: T€OMETPUYHOI 1 aJITOPUTMIYHOT
(a00 KIHEMAaTUYHOTO 3aKOHY ).

I'eomempuuna vacmuna BU3HaYHUKA — CYKYITHICTh T€OMETPUYHHX €JIEMEHTIB (TBIpHA,
HAIpPsIMHI €JIEMEHTH ), SKUMHU 32/1a€ThCs IOBEPXHSL. A1copummiuna uacmuna — 1€ 3aK0H,
SIKUH JI03BOJIsIE€ B Oy/Ib-SIKM MOMEHT PYyXy TBIpHOI 3’SICYyBaTH ii MOJIOKEHHS Ta hopmy.

Hanpukinaz, koHiuHa noBepxHst (puc. 23) yTBopeHa pyXxoM IpsiMOi JIiHIi /, ika B KOYKHU
MOMEHT pyXy II€PETUHAE HANPSIMHY JIHIO 7 1 IPOXOAUTH Yepe3 TOUKy S .

Bu3HauHUK MOBEpXHi:
) @lm, S] — reomeTpuyHa yacTUHa,
/'/UﬂpﬂMH/. ((nm, [€S) — anropuTMiyHa YaCTUHA.

ENENMEHMU 300pakeHHsI TOBEPXHI PEKOMEHIYEThCSI BH-

KOHYBaTH B TaKiil MOCIIIJOBHOCTI:

m — 300pa3uTH HAIIPSIMHI eJieMeHTH (puc. 24);
— 300pa3utu OOpHUCHI TBIpHI MOBEPXHI
(puc.25).
Puc.23
5
m> /
mt
5
c—g
Puc.24 Puc.25
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Z Touka HaJIeKUTH MIOBEPXHI, SKILO 1i IPOEKLI JIe)KaTh Ha
/( / OJJTHOMMEHHUX ITPOCKLISX JIHII, SIKa 3HAXOAUTHCS HA MTOBEPXHI
’ (Ha puc. 26 Touka 5em, npsma SS5c®D(m, S), Touka Ke S35,
Tomy Touka Ke @(m, S).

52 ~| M2
/F.-\ m1
Hee NG

. Haiibinpm nomupeHuMu NOBEpXHIMH € Jinitiuacmi no-

[ /( 6epxHi, sIK1 MOXKYTh OyTH YTBOPEHI pyXoM npsmoi Jinii. Jli-
! pyuczs "' HIHYacTi MOBEpXHi, y SKHUX TBIpHI mapaieibHi abo
[ePEeTUHAIOTHCS, € PO3ropTHUMH (pHc. 27).
LlumHdpyaHa KoH4Ha lgpcoba
LY
m
[
[
[
(9m
m
m
Puc. 27

Iosepxni obepmanns MOXyTh OyTH YTBOpEHI 00epTaHHSIM JOBUILHOI JIiHIT (TBIPHOT)
HaBKOJIO oci oO0epraHHs. B 3ae:xHOCT1 BiJl TUITY TBIPHOI 1 i1 OJIOKEHHS BIIHOCHO 0Ci 00ep-
TaHHSI MO)XHO OTPUMATH TaKl MIOBEPXHI:

— mpsiMa JIiHis, [0 napajeiibHa oci o0epTaHHsI — WIITHAP 00epTaHHS;

— MpsiMa JIiHIA, 010 IEPETHUHAE BICh 00epTaHHS — KOHYC 00epTaHHS;

— IpsimMa JIiHis, 10 MUMOOIXKHA /10 oci 0b6epTaHHs — rinep0omoin odepraHHs;

— KOJ10, LIEHT] SKOI'0 HaJEKHUTh 0Cl 00epTaHHsl — cepryuHa [IOBEPXHS;

— KOJI0, LIEHTP AKOT'0 HE HAJIGKUTH OC1 00epTaHHs — TOPOBA OBEPXHH.

[Tpukiiagn AesKUX MOBEPXOHb Ta METOAWKA MOOY/I0BH TOUOK HA HHUX HABEIEHO Ha
puc. 28.
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Puc. 28
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JlomanHi 3aBIaHHA

15. I[loOymyBaTy BiICYTHI MPOEKIIli BUAMMHUX TOYOK, SIK1 HAJIEkKaTh TOBEPXHIM

22



16. [ToOyayBatu BiacyTHI npoekuii BUIuMux To4ok A ta B 1 Bifpi3zka AB, siki Halexarb
MIOBEPXHSM F€OMETPHYHUX TiJI. BU3HAUNTH BUAUMOCTE BiJIpi3Ka.

AyIuTOpHI 32aBJaHHS

17. [ToGynyBatu AB1 npoekiii cpepu 3a BU3HAY-
HUKOM @D (0, M), sikiio O — ueHTp cepu, a TouKa
Me @. T1oGyayBatu ropH30HTAJIbHY MPOEKIIO JIHIT /\72 02
MN, 110 HanexuTs chepi. °

23



18. [ToOyxyBary npoexii npsiMoro KpyroBoro KOHyca BUCOTOK 35 MM, Y SIKOTO OCHOBA
paniyca RI5 mm c ueHTpoM B Touke D Hanexuthb riomuHi Z(hn f) .

24



Tema 4. Akconomerpis

OcHOBHI TeopeTHYHi BiIOMOCTI

CyTb MeTOja aKCOHOMETPHUYHOTO ITPOEKIIFOBAHHS MIOJISITAE B TOMY, L0 IPEAMET BiIHO-
CSITh JI0 JAGSKOT CHCTEMU KOOPIHMHAT, a IIOTIM HOTr0o pa3oM 3 CHCTEMO KOOPAUHAT IPOEKIIiF0-
I0Th NapaJieJIbHUMH IPOMEHIMH Ha Oy/ib-sKy KapTuHHY Iuiomuny /7' (puc. 29). OnepxaHi
TAKUM YMHOM MPOEKIIil HA3UBAKOTHCS AKCOHOMETPUYHUMH 1 MAOTh BJIACTUBOCTI HAOYHOCTI
Ta 00EPHEHOCTI.

Hanpsimok npoexuiroBaHHsT BUOUPAKOTh
TakK, 100 BiH He 30iraBcs 3 )KOIHOIK 3 KOOp-
JuHATHUX ocel. [Ipu upomy 300pakeHHs BuU-
XOAUTh  HAOYHHMM.  SIKIIO  HanpsiMOK
NPOEKIIFOBAHHS MEPIEHAUKYIISIPHUIN 10 I1J10-
IIUHU aKCOHOMETPUYHUX MPOEKIIii, TO aKCo-
HOMETpIsl — MPSMOKYTHA, SKIIO Hi, TO —
KOCOKYTHa.

KpiMm Ha0OYHOCTI aKCOHOMETPUYHI POEK-
i1 Jar0Th MOXKJIUBICTh BUMIPY PO3MIpIB Ipe/-
MeTa, 0 NapaJiebHi KOOPAUHATHUM OCSIM. Y/ / )4

[ToGynoBa akcoHOMeTpUUHOrO 300pa- Puc 29
’KEHHS TpeJMeTa BUKOHYETHCS 3a XapakTep-

HUMH TOYKaMU 3 YpaxyBaHHSIM BIIACTUBOCTEH IapajieIbHOr0 IPOEKIIFOBAaHHS: B
aKCOHOMETPIi 30epiratoThCs napaliebHICTh MPSIMHUX, HAJICKHICTh TOUOK IPSMUM Ta KPUBUM
JIHISM Ta MPONOPLIHHICTH BiIPI3KIB HA O/HIN NPsAMIii Ta napajeabHUuX MPsIMHX.

XapakTepHi TOYKH OyIyHOThCS 32 KOOPAUHATAMH, JUIsl LIBOTO 3aCTOCOBYHOTHCS ITOKA3HUKH
CIIOTBOPEHHS 110 KOOPAMHATHUX OCSIX.

Jlj1st MOXIIMBOCTI BUKOPUCTAHHSI METOa KOOPIAUHAT B AaKCOHOMETPIT BBOJSTHCS 10KA3-
HHUKH CIIOTBOPEHHS 110 OCsiX. [[0Ka3HUKH CIIOTBOPEHHS JOPIBHIOIOTH BiJTHOLICHHSIM aKCOHO-
METPUYHUX KOOPJMHAT TOYKHU 0 BiANOBIAHUX HATYypaIbHUX KOOPAUHAT:

u=x'/x; v=y%; w=z'/z

B 3asiexHOCTI BiJ1 CIIBBIIHOIICHHS MK IOKa3HUKAMH CIIOTBOPEHHSI PO3PI3HSOThH

— 130METPIt0, SIKIIO MOKA3HUKU I10 BCIX OCSIX OJHAKOBI U= v = w;

— JUMETPII0, SKIIO MOKA3HUKH 110 JBOX OCSX OJAHAKOBI, a 110 TPETil BIAPI3HAETHCS

U=w#v;

— TPUMETPIIO, SKILO MOKA3HUKH 10 BCIX OCSAX PI3HI.

SIKIIO MOKAa3HUKH CIIOTBOPEHHS BIIOMi, MOXHA MOOY/1yBaTH aKCOHOMETPUUYHE 300pa-
YKEHHS TOYKU 32 11 HaTypaJbHUMU KoopauHatamMu: x'=ux; y'=vy; z7'=wz

L1i x dopMyiH HaIatOTh MOMKJIUBICTh BUSHAYUTH HATYPaJIbHI KOOPAMHATU TOYOK I10 X
AKCOHOMETPUYHHUM 300parkeHHSIM.

[Toxa3zHuKH CIIOTBOPEHHS 3B's13aH1 MK COOOIO CITIBBIIHOILICHHSIM:

uw’ + v’ +w? =2 — B IPSIMOKYTHOI aKCOHOMETPIi;

w? +v? +w? =2 + ctg’p — B KOCOKYTHOI aKCOHOMETPIT,
JIe ¢ — KYT MK HaIpsiMOM MPOEKIIFOBAHHS Ta MIOMIHMHOK /7',

25



3rigHo 3 [OCT 2.317-69 y KOHCTPYKTOPCHKOT NPAKTHUILI 3aCTOCOBYIOTHCS I1'Th CTaH-
JApPTHUX BUJIIB aKCOHOMETPIi: MPSAMOKYTHI 130METpist Ta AUMETPisl, KOCOKYTHI (ppOHTaIIBHI
130MeTpisl Ta JAUMETPIst Ta KOCOKYTHA T'OPU30HTAIbHA 130METPisl.

IIpsimokyTHa i30MeTpist
Ha puc. 30 HaBeeHO po3TalyBaHHs Oceil B i30MeTpii, KOS(PILIEHTH CIIOTBOPEHHS OJ1-
HAKOBI # =y =w, Ta JOPIBHIOKTH il

u=+2/3=0.82

Jns copoueHHss noOya0BH KOPUCTY-
FOThCsl Koe(inieHTaMu CroTBOpeHHS u=I, ,
K1 Ha3WBAIOThCS mnpuBenenumu. I[Ipu J
oMY 300pakeHHs 30uibIIyeThCs B 1/0,82
= 1,22 pasu, i TaKa i30MeTpisi HA3UBAETHCSI 30°
IPUBEIECHOIO. vd

AKCOHOMETpUYHA MPOEKIis Kojia — 20°
enine. SIKOo KoOJI0 HaJEXKHUTh IIOLIMHI ) 4
piBHSI, Maja BiCh (M.B.) eJiilica napaselibHa
T KOOpAMHATHIN OCi, IO BIACYTHS B IUIO- Puc. 30
IIMHI KOJIa, a BEJIMKA (B.B.) — MepreHAuKyJsipHa 10 Hei (puc.31). B npuBeneHiii npsiMokyT-
H1# 130MeTpii /i BCIX KOOPIAMHATHUX IUIOIIUH MaJia Bick JopiBHIoE 0, 71d, Benka — 1,22d
(d — niamerp xoua).

Jlns cpoiieHHs 100y 0BH aKCOHOMETPHUYHOTO 300paKeHHs CTaHJapTOM JI03BOJISIE€THCS

3aMiHIOBaTu ejircu oBasiamu. [ToOynoBa oBaa,

Z' 1o 300paxye koo paaiyca R, po3ramioBaHe B

b0 rOpHU30HTaJIBHIN IUIOIKHI, HaBeleHa Ha puc.32.

/

ME

Puc. 31

[IpsimokyTHA 1UMeTpist
Ha puc. 33 naBeneHo po3ramiyBaHHs oceil B AuMeTpii, koedinieHTH CIIOTBOPEHHS 110
OCSIX X Ta Z OJIHAKOBI, a 10 OCi y B 2 pa3a MeHIlIe # =2v =w, Ta JOPIBHIOKTH

U=/ 20 %, v=05u-047
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66,2

/1 -
|/ ’ 7
X 425 "y i

, a6 <12
Y }/'
Puc. 33 Puc. 34

Jlist criponieHHst NOOYA0BU KOPUCTYIOTHCS KOe(ilieHTaMU CIIOTBOPEHHS # = w =1,
v=0.5, sixi Ha3uBaOThCsl MpuBeaeHuMH. [Ipu upomy 300paxenHs 30ubLIyeTHCS B 1/0,94 =
1,06 pa3m, i Taka qUMETPis HA3UBAETHCS MPHUBEICHOIO.

AKCOHOMETpPUYHA IPOEKIis KOJia — eJIIC. SIKII0 KOJIO HaJIeXKUTh IUIOIINHI PiBHS, Majia
BICh (M.B.) eJirica napaJesibHa Tiii KOOpAMHATHIN OCl, 1110 BIACYTHS B IUIOLIMHI KOJIO, @ BeJIMKa
(B.B.) — nepneHaukyisipHa 10 Hel (puc.34). B npuseieHiil npsMOKyTHIA JuMeTpii BeJIHKa
Bich emnirca aopiBHwe 1,06d (d — piamerp Kosa), a Majia BICh JUIsl JBOX KOOPAHMHATHUX
IUIOILIMH, [0 MICTSITh BICh Y, 10piBHIOE ,35d (By3bKuii emiric), a auist miomuHu X0z — 0,95d
(MpoKui enirne).

Jlist cipouieHHss mOOyZA0BH aKCOHOMETPHUYHOIO 300paXKCHHS p

) . Z
CTaHZAPTOM JI03BOJISIETHCS 3aMiHIOBATH eJjlinicu oBajamu. [ToOymoBa
OBaJIiB, IO 300paxkye KOJIO paziyca R, po3ramioBaHe B TOPU30HTAIb- 7
HIi [JIONIMHI, HaBe[eHa Ha puc.35 (By3bKUM OBaJl), a KOJIO, 110 Ha-
JICKUTh (PPOHTAJIBHIN IUIOMIKHI HA puc.36 (IMpoKuii oBal). ! a5
. !/
Ha puc. 37 HaBeneHa no0y/ioBa HanpsiMy WITPUXYBAHHS iepepi- X 3
31B Y IPSIMOKYTHIN AUMETPIi.
Puc. 37
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KocokyTna ¢pponrasibHa i3omerpis
Cxemu cucTeM ONaJICHHS, BeHTUIALI] 1 KOHAULIOHYBAHHSI OBITPSI PEKOMEH/Y€ThCS BU-
KOHYBaTH y KOCOKYTHIH (ppoHTansHiil 13ometpii (JICTY b A.2.4-41:2008).
Ha puc. 38 HaBeneHO po3ramyBaHHs OCeil B KOCOKYTHIN (ppoHTaIBHI 130MeTpii. 300-
paKeHHS B KOCOKYTHiH (PpOHTAJIbHIN 130MeTpii BUKOHYETHCSI 0€3 CIIOTBOPEHHSI 110 OCSIX.

/

Z , 220

Z ﬁ

, -~ N 137
X 0 \ . p
45° X }
J% 22730

}/I

Puc. 36 Puc. 39

Kona, siki HasiexaTh GpOHTAILHUM IJIOMIMHAM, ITPOCKUIOKTHCS B KOJIa, a Ti, 10 HaJe-
’KaTb FTOPU30HTAJILHUM Ta MPOPUIBHUM IUIOIIMHAM ITPOEKIIIO0THCS B enircu (puc. 39), Be-

JIMKI OCl sIKiX 1opiBHIOKOTE 1.3, a mani — 0.54 niamerpa koa.

AJITOpUTM NOOYI0BH AKCOHOMETPII 1eTaJri
AnroputMm 1oGys0BH aKCOHOMETPUYHOI MPOEKIiT JeTal 1o I OPTOrOHAIbHUX HPOCK-
[IsIX HaBE/ICHU Ha MPUKJIAl IPUBEIECHOT IPIMOKYTHOI 130MeTpii getani (puc. 40).
“2

\ 7

Puc. 40 v N
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[Tepexycim ciiiff 3BepHYyTH yBary Ha Te, 110 CIIOYATKY CJIijl BIAHECTH 300pakeHHs JeTati
JI0 CUCTEMH KOOP/INHAT.

[Torim OyayroTe OCHOBHY reoMeTpuuny popmy gerani — ky0 (puc.41) Ta kpecisiTh 3a-
JlaH1 OTBOpH Ta BUCTYIH (puc.42)

A
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g
2T

/
=

G

N >

/ -

4 v

Lo o5
X <>
\ ~

Puc. 42 Puc. 43

Hanpukinni OyayroTe BUpi3 nepeHbo] JIiBOI YaCTHHU JeTalll KOOPAHUHATHUMH TUIOIIH-
Hamu (puc.43).

JIinii mTpuXyBaHHS BUKOHYIOTh ITApaJiesIbHO 130METPUYHIN MPOEKIil OJHIET 3 J11aroHa-
Jei KBaJpaTiB, CTOPOHU SIKUX PO3TALIOBaHI HA KOOPIAUHATHUX OCSX BIAMOBIAHOI INIOIUHH
nepepizy (puc. 44).

/ 4

2 Z

~
~

Puc. 44

Cuiiy HaroJIOCUTH Ha TOMY, 110 OOyI0BaHE
HAOYHE 300paKeHHs JeTajli — Ie Mepi 3a BCe,
KPECJICHHUK, 3T1IHO IKOMY MatOTh OyTH BUSBIICHI
BC1 po3mipu jerani. Tomy HEOOXiTHO CTEKUTH
3a TUM, 100 Ha 130METPUYHOMY 300paKeHHI
Oy 1MO3HAYEHI IITPUX-TTYHKTUPHOO JITHIEK OC1 Puc 45

yCIX MOBEPXOHb 00EpTaHHS.
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JlomaluHi 3aBIaHHsI

19. IToOynyBaru npsiMOKyTHY 13oMeTpiro 3agaHoi dirypu. Koedinientu cnorBopeHHs

B35THU I[MIPUBCICHUMMU.

Z

20. 3a 300pakeHHSM B IPUBEICHIH NPSAMOKYTHINH AUMETPIi 3pi3aHOl nipamiau 3 LUJIiH-
JPUYHUM OTBOPOM 10OY/1yBaTH J1B1 1l OpTOroHaIbHI Ipoekuii. Bukonaru ¢pponTanbHuii pos-

pi3 B noeHaHH1 3 BUgoM. Hanectu po3mipu.

30
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AYIMTOPHI 3aBIaHHS

21. [ToGynyBatu npuBeACHY NMPAMOKYTHY 130METPUUYHY MPOECKIIIIO MOJIEIII.

.

NS

Q

22. [ToGynyBaTtu KOCOKYTHY (DpOHTAJIbHY 130METPUYHY MPOEKI[IF0 MOJENI.

/

X

L1
\ |/
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Tema 5. Ilepepi3 moBepXxoHb IJIOIMHAMH

OcHOBHI TeopeTH4HI BiIOMOCTI
Ilepemun nogepxni 3 niowunow

[TepeTuH noBepxHi 3 IJIOLMHOK € IUIOCKOK) JIIHIE0, JopMa SKOT 3aJIeKUTh BiJ| TUILY
MIOBEPXHI Ta B3aEMHOTO MMOJIOKEHHSI CIYHOT IUIOMKUHY 1 noBepxHi. JIiHis nepeTrHy OyayeTbCest
3a JJOIIOMOT'OK0 TOYOK MEPEeTUHY HAUMPOCTIMUX JIIHIN 1i€T MOBEPXHI 3 CIYHOO ILIOMIUHOK.
Jl1s rpaHHUX TOBEPXOHB — 11€ pedpa, U1 KOHYCIB Ta HUIIHAPIB — 1e TBIpHI a00 nmapasei,
Juist chepu — mapadneni.

Ha ninii nepeTuHy BUAUISIOTH XapakTepHi (OMOpHi) Ta qonomikHi Touku. [lepexycim
JIHIT Ha IOBEPXHI BUOUPAIOTH TAKUM YUHOM, 1100 BU3HAYUTH XapakTepHi ToukH. Lle Toukwy,
SIK1 BIPI3HSFOTHCS CBOTM OCOOJIMBUM PO3TAIYBAHHSM BiJJHOCHO IUIOIIMH IPOEKIiH, abo sKi
3aliMarOTh BUHSITKOBE MOJIOKEHHS HA KPUBIH IEPETHHY:

— HaWOnmKya Ta HAMOUIBII BiJfajieHa TOYKA BIJIHOCHO KOXKHOI 3 TUIOLIUH IPOEKI[ii
(excTpeMalibHi TOYKH);

— TOYKH, SIKI pO3TAILIOBaH1 Ha MPOEKLIsIX OOPUCHUX TBIPHUX Ha BCIX IUIOLIMHAX IPO-
eKLiN (MeXi BUIUMOCTI);

— XapakTepHi TOUKHU KPUBOT MepeTUHY (BEPIIMHU JIAMAHOT — JJIsl TPAHHUX [TOBEPXOHb,
TOYKH Ha KIHISIX BEJIMKOI Ta MaJjIoi oceil eirca, BepuHU Ayr napados ta rinep0os, KiHii
JIyT KPUBUX TOLLO).

SIku1o st BUsIBIIEHHS! (POPMH JIiHIT IEPETHHY XapaKTEPHUX TOYOK HEIO0CTaTHbO, Oy1y-
IOTh MPOMIJKHI TOYKH B TUX MICISIX 1 B Til KUIBKOCTI, I[00 KPUBY MOXHO OyJIO IPOBECTH 3a
JIOTIOMOT OO JICKaJIa.

) ITepemun zpannoi nosepxui 3 n10wUHO0
Z [ [Tpu nepeTHHI rpaHHOT MOBEPXHI 3 IJIOUMHOK YTBO-
¢ POETHCS DaraTOKyTHHK.
Ha puc. 46 npuBeieH npukiiaj nepeTuHy MOBEpXHi Ii-
77, ; pamijii 3 GPOHTATBEHO-IPOEKIIIOIUOI0 IIIOMKHOW X(25).

% o J11st noOy10BH JIiHIT IEPETUHY IMOCIIIOBHO OYAYIOTh TOYKH
7 A, r HNEPETUHY KOXKHOTO 3 pedep mipamiau 3 MIONHHOK Z.
3, Jlnst BU3HAUEHHSI HATYPAJIbHOT BEJIMYUHU (Pirypu nepe-
1, pi3y 3aCTOCOBYETHCSI METO/] 3aMiHHU TUIOLIMH MTPOEKIIii.
‘o
/ Ilepemun nosepxui yuaindpa 3 naOUWUHOW0
B 3anexsocTi BiJg po3Tamnry- 4, .
BAHHS CIYHOI IJIOIIUHU B1JHOCHO | b g,
NOBEpPXHI LWIHApa o0epTaHHs ' v
JiHIS IepeTUHy Moxke OyTH ein- A|/
Puc. 46 COM, KOJIOM YU MPSAMOKYTHHKOM yd
(puc. 47): “ | 5
— SKIIO ClYHA IUIOLIMHA .Q(.QZ) po3TanioBaHa MOXMJIO 10 OCi i ?
obepraHHs i, B Iepepi3i — eJIirc; Puc. 47
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— KO CiuHa omuHa 2 2] nepnenuky-

JISIPHA J10 OC1 i, MAEMO KOJIO; I

— sAKIO ciuna miomuna AlA)) napanensHa ! ol
oci o0epTaHHs i, B 1epepizi — NPSIMOKYTHHUK, JB1 J
CTOPOHHU SIKOTO € YaCTUHAMH TBIPHUX LIUJIIHApA.

Ha puc. 48 HaBeneH npukiiaa no0ynoBu JiHii A,
TepeTHHy LITHAPA 3 PPOHTAIBHO-TIPOEKIIIFOI0-7 7
YOI IUIOIKMHOKW X X») 110 YacTuHi einca, siKa
OubLI, HIX nosioBuHA. [Ipoekuii JiiHIT nepeTuny
OyAyrTbCsl METOJOM HOBHOIO Iepepisy, To0To
LWIIHIPHYHA TOBEPXHS MIPOLOBKYETHCS 10 T0-
BHOT'O I1epepi3y 3 CIYHOI IIOMKHOKW. BuzHaua-
€TbCS IOBHUI Iniepepi3 IOBEpPXHI, a IMOTIM
BUJUISIETBCS TA OO YaCTUHA, sIKa HAJICXKUTh MoBepxHi reomeTpuuHoro Tiia (ECADF).

B niepepi3i yTBOPIOETHCS €IIIIIC, BEJTUKA BICh SIKOTO A B, 3aJIeKUTh B1JI KyTa HAXUJTy CIYHOT
IWIOMMHU X 110 oci o0epranHs LuwiiHapa, a Maina CD popiBHIoe aiamerpy uuiinapa. [po-
EKIIisl LLOTO eJIiNcy Ha /7y — BiAPi30K NPAMOI, KU HAJIEKHUTh CIiAy-IPOeKLii 2y MIomuHI
2, Ha Il — xono, Ha /13 — emninc. Touku C' 1 D — Mexi BUAUMOCTI JIiHIT niepepisy Ha /13,
[TpomixkHi ToukH eJiirica OyayrTh rpadiyHIM METOAOM 3a HOro ocsmu abo sSIK JAOBUIbHI
TOYKH JIHIT 11epepisy.

r. .
<

Puc. 48

Ilepemun nosepxui Konyca 3 ni10WUHOIO
B 3anexHOCTI BiJl pO3TalyBaHHs C14HOI IJIOMUHYU BIJHOCHO OC1 KO-
Hyca MOXUIHBI Taki (popMHu JiiHIT nepetuny (puc. 49):
— KOJIO, SKWIO IuionuHa 2(2,) NepreHanKysipHa 10 oci obep-

2, )
TaHHS;
— eyine, AKkmo miomura G @) nepeTunae yci TBipHi KOHYCa, Ta pO3-
/ a, | /, TalIoOBaHa il TOCTPUM KYTOM JI0 OCi 00epTaHHS;
Puc. 49 — napaboia, akmo miomuHa AlA)) napanenbHa oHil TBIpHIH KO-
HycCa,;

— rinep6ona, ko mwiomuHa A€ napa-
JIeJIbHA JIBOM TBIDHUM KOHYCA;

— TPHUKYTHHK, JIBI CTOPOHU SIKOTO — TBIPHI
KOHYCa, KO 1iomuHa / (/) npoxoauTs yepes
BEPIIMHY KOHYCA.

Ha puc. 50 HaBeeHuii npukiiaji nepeTuHy Ko-
Hyca 3 (pOHTAIIBLHO-IIPOCKLIFOYOK IUIOMIHHOK
212») no enincy. [Ipoekuii uporo eninca Ha /7y —
BIJIPI30K NPSMOI, IKHI HAJIGKUTH CJI1AY-TIPOEKIIii
2y wiomMHu X, a Ha miomuHax /1] ta Il —
JIIICH, SIKI BUBHAYAKOTHCS BIANOBIJHUMH ITPOCK-
uisimu oceit AB 1 CD. Benuka Bick AB eninca na-
pajnenbHa (POHTAJBHIN IUIONIUHI MPOEKLIi 1

Puc. 50
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BHU3HAYACTHCS TOUKAMU IEPETUHY CIYHOI IUIOIMHK 3 OOPUCHMMH TBIpHUMHM Ha /1. Mana
Bick CD po3TanioBaHa IepreHIuKyJISIPHO BEIHKiN 0ci AB Ta IpOXOAUTH uepes il Cepe/iuHy.
Jlist 1i 3HaXoKeHHs1 Tpeba po3ALINTH NpoeKUito A9By Biapi3ka AB HaBIII, OTPUMAEMO
CH=D», niciist 4oro 3HaxoAuMO iHmi npoekuii To4ok C i D.

Touku E'1 F — mesxi BUAMMOCTI ejtinica Ha /13 1 po3TamoBaHi Ha OOPUCHHX TBIPHHUX.

Ha puc. 51 HaBeneHo npukiag nepeTuHy
KOHYCa 3 FTOPU30HTAJIbHO-IIPOEKLIFOKYOI0 IUI0-
muHOo0 X4 no rinep6oi. Kinui 4 1 B xyri ri-
nepOoJM  BH3HAYAKOTh HAWHMIKYI  TOYKHU
rinep6onu, a BepurHa C, 10 3HAXOAUTHCS Ha
napajelii MiHIMaJIbHOTO pajiiyca — HaWiBHILLY.
l'opusonranbHa npoekuis Cy Touku C po3ra-
OBaHa rnocepeauHi Biapiska 41B1. Touka D

— MeKa BUIMMOCTI rinepbosu Ha /75, a Touka
E—mHa 173.

Ilepemun cgpepu 3 narowjunorn
Jlinig nepetuny cdepu 3 IUIOLUHOK 3a-
BXK/I — KOJIO.
Ha puc. 52 naBenenuii npukiaj nepeTuHy
Puc. 51 cepu 3 PpOHTAIILHO-ITPOEKLITFOFOUOK) IJIOLIH-
HOK X(25). [epepi3 — Koo aiamerpa d, poeKIis Kojia Ha IIOMUHY /17 — BIAPI30K Mpsi-
MOi, SIKMI JOPIBHIOE JiaMeTpy d KOJIa Ta HaJIeXKUTh CIILY-NPOEKUii 2y miomunn X, Ha
miowuny /17 i I13 — enincu. Benuki Bici KOKHOIO 3 HUX JIOPIBHIOKOTE JiaMeTpy d Kojia Iie-
pepi3y, a BEJIMYMHHU MaJIuX OCEH 3ajiearh BiJl
KyTa HaXWy IUIOMIMHU X 10 BIANOBIAHHUX ILIO-
IIMH MPOEKLIN 1 BU3HAYAKOTHCS 32 POCKIIHHUM
3B s13k0oM. Touku £1 F Ta K1 L — Mex1 BUIU-
MOCTI KOJIa Ha IIomuHax /73 1 /1 BiANOBIAHO.

[ToGyoBa JiiHIT IEPETHHY MOBEPXOHB ILIO-
HIMHAMY 3aralIbHOTO TOJIOKEHHS, SIK TPAaBHIIO,
BUKOHYETBHCS 32 JJOTIOMOTOFO IIEPETBOPEHHSI I1J10-
IIMHY 3arajbHOTO MOJIOKEHHS B MIPOSKIIOK0UY.
Takum YuHOM, PO3B’sI3aHHS 3a/1a4i CIPOIIYEThCS
1 3BOJUTHCS JI0 BUTIAJIKIB, SIKI aHAJIOTT4H1 PO3IJIsi-
HYTHM BHUIIIE.

g b Puc. 52 Po3zzopmxku nosepxons
Po3ropTkoro rpaHHOT MOBEPXHI HA3MBAETHCS IJIOCKA (irypa, sika oJep’kaHa MoCiiiI0B-
HHUM CYMIIICHHSIM I'paHel IpaHHOI IOBEPXHI 3 IUIOLIMHOK0 po3ropTku. Ha posroprui Bei Bif-
PI3KH JIIHIH Ta KyTH MIDXK JIIHISIMH 300paKyOTbCsS B HaTypajbHy BeJIMYHUHY. ToMmy st
noOy10BH PO3rOpTKHU HEOOX1IHO BU3HAYUTH HATYpaJIbHI BEJIMYMHU BCIX pedep MOBEpPXHI.
Jlst moOyn0BH pO3ropTOK KPUBOJIIHIIHI TOBEPXHI allPOKCUMYIOTHCS (3aMIHIOIOTHCS 3
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JOCTAaTHbOK TOYHICTIO) FPAHHUMH [IOBEPXHIMH (3a3BUYali B KPUBOJIIHIHHY [IOBEPXHIO BITU-
CYIOTh OararorpaHHUK, HapUKIad, npu3my abdo nipamiay) Ta OyayrTh iX pO3rOpTKH.

Hatikoporma niHis MiX BOMa TOYKaMU Ha MOBEPXHI HA3UBAETHCS reose3ndHoro. Ha
PO3ropTLi MOBEPXHI re0Ie3UYHA JIiHIS € BIIPI3KOM IIPSIMOI.

Jliis noGy10Bu Te€0/1e31MUHOI JIiHIT Ha MPOEKLIAX OBEPXHI HEOOXiIHO:
— no0y/IyBaTH PO3rOPTKY MOBEPXHI Ta HAHECTH HA Hil rPAaHUYHI TOYKH IC€OAE3UTHOI;
37 = 3'€IIHa'1jH Ha p03r0pTuj rpa-
HUYHI TOYKU BIJPI3KOM HPSIMOT;
2 B { — BHU3HAUUTH [POMIXKHI TOYKH
2 | 7’| reomesnunoi Ha pO?:I‘OpTLIi Ta nepe-
A HECTH iX Ha NPOeKWIT;

— 3'€/IHaTU OTPUMAaHI TOYKH Ha
NPOEKIIsIX TOBEPXHI KPUBOKO a0 Jia-
/42 52 [f L MaHOI JIIHIIO, B 3aJI€KHOCTI BIJl
i B’ A’ (7 THILy OBEPXHI.

A= B2 pyc 53

[ToGyoBa poO3ropTkU TpaHHOI MOBEPXHI
(npu3ma) 3 HAaHECEeHHSIM JIiHIT epepizy il GppoH-
TaJIbHO-MPOCKIUIIOKYOK0 IIOMHHOK (X)) Ha-
BEJICHA Ha puc. 53.

[ToGynoBa po3ropTku KpUBOJIIHIIHHOI 1O-
BepXHI (KOHYC) 3 BU3HAUYECHHSM TI'€0[e3HUYHOI
ninii KM naBezena Ha puc. 54.
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JlomanHi 3aB1aHHS

23. [ToOynyBaru npoeKuii reoMeTpUuYHOro 24. [ToOyxyBaru npoekuii JiHii nepe-
TiJIA. TUHY c(epH MIOLUHOKO.

b
25. [ToOymyBaru nMpoeKIii JIiHii NepeTHHY KO- !

HYyCa INIOIIUHOHO.

5
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AYIMTOPHI 3aBIaHHS

26. [loOymyBaTy nmpoeKIlii JiHii IepeTHHY MipaMiau IUTOIMIMHO 3araJIbHOTO MOJ0KEHHH.
BusHauuTy HaTypalibHy BeJIMUUHY (Pirypu mepepisy.

27. Bu3HauuTH HAMKOPOTKIIILY
BlicTaHb MUK ToukamMmu M 1 N
0 MOBEPXHI1 MipaMiau.
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Tema 6. [leperun noBepxons mwiommHamu. [loasiiine NpoHNKaAHHSA

OcHoBHI TeopeTH4HI BiIOMOCTI
Oounapue npoHuKanus
3ajaua nossrae B o0ya0Bi TPhOX MPOEKLi FeOMETPUYHOIO TiJ1a, sIke 0OMEeXKEeHe IrpaH-
HOKO YU KPUBOIIIHINHOK MOBepXHEr. [eoMerpuyHe Ti10, SKe 3a7aHe JBOMA MPOSKIISIMHU,
MEPETUHAETHCS HACKPIZHUM MPU3MATUYHUM (PPOHTAIBHO-TIPOCKIIIFOFOUUM OTBOPOM.
Po3risiHeMo po3B’si3aHHS HABEICHOT 3a/1a4l Ha npukiiail (puc. 55).

2 N
0, =
516, 5 1 %,
By I — 7,
728 8 /72 7;
- 5256 : '3 //Zf &2 1 ‘\\\ \ 3
%: 10, b, W, 6 \/ |1, 9, |/
; Z N \ 1 e -
2 N 1,
19:20, || 13t v %l |25 9| \ 5
2 |
L b b4 %47 2] I T N H \7
- \ [ s 7
17,18,

Puc. 55

3aauy po3B’sA3yI0Th METOAOM IIOBHHUX Iepepi3iB 32 TAaKUM aJIrOPUTMOM.

1. Ananizyoth (popMy NOBEPXHi, 1110 00MeEKY€E reOMeTPHYHE TLIO.

Ha puc. 55 — ue koHiuHa nosepxHs. OTBip Mae GpopmMy HOTUPUKYTHOI (PPOHTAIILHO-
IPOEKLITFOYOT PU3MH.
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2. Yepe3 K0:KHY rpaHb NPU3MATHYHOIO OTBOPY NPOBOIASITH TONOMIZKHY (DPOHTAIBLHO-
npoekuiowuy mwiommny (X, A, ©, Q). IloriM TOHKO0I0 CYyHILHOIO JIiHI€I0 OYyIYIOTH IO-
BHUII nepepi3 KOHIYHOI MOBEPXHI JONMOMIiKHOI0 IUIOIUHOIO.

[IpoanamizyemMo BUIIISIT TIEpEPi3iB KOHIYHOT MOBEPXHI KOXKHOIO 3 YOTHPHOX JTOTTOMIKHHUX
TUTOLIUH.

[ToBHMIT TIepepi3 KOHIYHOI MOBEPXHI TOPU3OHTAILHOIO TUIOIMIMHOK X Aa€ KOJIo pajaiyca
R=0I, sixe Ha 1] NPOEKLIIOETLCS B HATYPAIIbHY BEJIMYMHY, & Ha I15 1113 — y TOPU30HTAJIbHI
BIZIPI3KH TIOBKHHOIO 2R.

[ToBHMIT epepi3 KOHIYHOI MOBEPXHI BEPXHBOIO TOXMJIOK TUIOIIMHOIO A Ja€ einc, oiHa
3 ocel sikoro oOmekeHa Toukamu /1 ta /11, ki 3HaXOAAThCS HA IEPETUHI OOPUCHUX TBIPHUX
KoHyca Ha [15 3 momunor A. ®GpoHTaNbHA POEKLis APYToi 0CI UBOTO einca 55-69 3Ha-
XOIUTBCS MOCEpeNuHi BIIpi3Ky I15-1115. 1lle onHa mapa XapakKTepHHUX TOYOK 7 1 & iHii me-
pepi3y 3HAXOAUTHCS HA TIEPETUHI CIYHOT TUIOMIMHY A Ta IBOX TBIPHUX, K1 € 00pPUCOM KOHYyCa
Ha [13. Jlnst moOyosu eJTirica TaKoXK BU3HA4YeH1 mpoMikHi Touku 9, 10, 11, 12.

[TnomuHua O, sika mpoBeIeHa Yepe3 PaBy rpaHb OTBOPY, IEPETHHAE KOHIYHY TOBEPXHIO
1o rinepoosti. [Ilo6 nobyaysary BepiurHy / rinep0ooiu, IpoaoBKYyIOTh IpaBy 00OpHUCHY Ha I1H
TBiIpHY KOHYCa JI0 TIEpETUHY 3 IIomKHOI0 ®. BusHauenu Takox JOmoMixkHI Touku 1/, 12, 3,
4, 13 i 14, yepe3 K1 MPOXOIUTSH Tirepooa.

[TnommHa €, sika MpoBeeHA Yepe3 JIiBy rpaHb MPU3MATHYHOTO OTBOPY, MapajieibHa
JBiM TBipHiM koHyca. BoHa nepetrnHae koHyc no napadosi. Ockiibku moOy10Ba BEPIIUHH I1a-
paboJii BUXOAUTH JIAJIEKO 32 MEXKI PUCYHKY, BU3HAUEH1 JOMTOMDKHI Touku 1, 2, 9, 10, 15, 16,
17,18, 19, 20, uepe3 siki IPOBEICHO TyTH mapadboiu.

[ToGynoBaHi JIiHIT TOBHUX TEepepi3iB MPOBEAEHI TOHKUMU CYIITbHUMH JIIHISIMHU.

3. Ha noBHuX nepepizax KOHIYHOI MOBEPXHI BUAUIAIOTH YACTUHM, SAKi HAJIeKaATh
rpaHsiM NPU3MATUYHOI IOBEPXHi.

e myru kona 73 1 Z 4 110 HajeXaTh HUXKHIN rpaHl, AyTH eIuIca ﬁ 1 ﬁ, 1110 HaJe-
KaTh B/QQXHiI?I rpati, nyru rinepbomu 3 7 1 4 T, 110 Hanexath mpasid IpaHi, Ta JyTH Mapa-
6omm 19 1 , IO HaJIeXaTh JBii rpaHi oTBOpY. BU3HA4arOTh X BUIUMICTh Ha KOXKHIN
TUIONIMHI TTPOEKITii. BUummMi ereMeHTH Mo3HadaroTh CYIIIbHO TOBCTOIO OCHOBHOIO JIIHIEIO,
HEBHJIUMI — IITPUXOBOIO.

4. Ha oOpuCHUX TBipHUX MOBEPXHi BUIAJISAIOTH YACTHHH, 1110 BUPi3aHi mpu3MaTny-
HUM 0TBOPOM. Lle Bifpi3ku 0OPUCHUX TBIPHMX KOHIYHOI MOBEPXHIi Ha [13, sKI OOMEKEH]
TOYKaMU 7 1 § Ta HIXKHBOIO TPAHHIO OTBOPY.

5. BuznauaroTs pedpa npu3MaTU4HOI IOBEPXHI 0TBOPY.

e Binpisku /-2, 3-4, 9-10 Ta 11-12. Ha 11| Ta I13 BOHM HEBUIMMI, TOMY 300pakeHi
MITPUXOBOIO JIHIEIO.

3o00pasicennn ceomempudHUX miji CKi1a0Hoi popmu
300pakeHHsI HA KpeCICHUKaX BUKOHYIOTH BianoBinHo 3a ['OCT 2.305-68. [y BusSBICHHS
¢dbopmu rpenMeTa Ha KPeCIeHUKaxX 3aCTOCOBYIOTh HIICTH OCHOBHMX BUJIIB, III0 YTBOPIOIOTHCS
MIPOCKITIFOBAaHHSAM Ha TpaHi Ky0Oa:Bua criepeny (TOJOBHHIA BU), BUJ 3BEpPXY, BH/I 3J1iBa, BH]I
3MpaBa, BUJ 3HU3Y, BUJ 33a]11y.
Buja — 1ie 300paxkeHHs1 BUAUMO] criocTepiraueBi yacTuHu nmoepxHi npeamera (ACTY
3321-96).
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KpiMm OCHOBHUX BU/IB KOPUCTYIOTHCS JOAATKOBHMH BHIAMH, [110 YTBOPHOKTECS IPO-
eKIIFOBAHHSM Ha IUIOIIHHY, 1110 HE Napajie/ibHi OCHOBHHM ILIOIIMHAM ITPOEKIii, Ta Micie-
BHMH BHIAMH, Ha SIKUX [TOKa3yKOTh OOMEXEHY YaCTHHY ITOBEPXHI IpeaMeTa.

J1ist BUSIBIIGHHS BHYTPILIHBOT (POPMHU MpeaMeTa Ha KPeCIEeHUKaxX 3aCTOCOBYHOTh PO3pi3n
Ta nepepisu.

Po3pi3oM Ha3MBAETHCS 300pAKEHHS MIPEIMETA, SIKUH YMOBHO PO3CIYEHUIT OHIE0 200 KiTb-
KoMa IUIommHamu. YactuHa rnpeiMera, nio po3MilieHa Mix CIocTepirayeM i CidHOK MJI0OLIH-
HO, YMOBHO BiAKHUJA€ThCs. B po3pi3i nokasyroTs Te, 010 po3MillieHe B CIYHIN TUIOMIKHI 1 3a
Hero. Dirypa, 1110 po3TamIoBaHa y CiuHIi IUIONIMHI, HA3UBAETHCS MePePi3oM 1 BUILISETHCS
IITPUXOBKOIO.

[TonoxxeHHs CIYHOT IUIOLMHH BKa3yOTh PO3IMKHYTORO JIIHIEK — CIIIOM-IPOEKII€0 Cl4-
HOI TUIOIIMHMU, TEPIICHINKYIISIPHO 10 SKO1 KPECIsiTh CTPIJIKHU, [0 BKA3yHOTh HAIPSM 30DY.
OOu1BI CTPUIKM MO3HAYAKOTH OJHIEI 1 TIEH K BEJIMKOO JiiTeporo. Po3pi3 HaanucyoTh Ha
KpECJeHUKy, Hanpukiiaa, A-A, b-5 Tomo (puc. 56).

PR M V. A

A &) 1 8, )
? A% B, ( | A58,
% 2
97
/] v C 7 f
' &)
(33 //// d 7
2

Puc. 56

SIKmo ciuHa roniuHa 30iraeThes 3 IIOLIMHOK CUMETPii npeaMeTa 1 po3pi3 po3MiLLeHHH
B IPOEKIIIHOMY 3B 513Ky Ha BiJIIOBIIHOMY OCHOBHOMY BH/Ii, TO ITOJIOYKEHHSI CIYHOI IUIOIUHN
HE M03HAYaI0Th 1 HAMCOM PO3pPi3 HE CYNPOBOIKYIOTb.
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J103BOIIAE€THCA HA OHOMY 300pa)K€HHI TIOE€JHYBATH MOJOBUHY PO3Pi3y 3 MOJIOBHUHOIO
BUJTY, SIKIITO O0M/1Ba 300pakeHHsI CHMETPHUYHI BITHOCHO OJHIET 1 TI€T K 0OC1, KA X PO3ILISE.

Ski1o cymiapHa TOBCTa OCHOBHA JIiHIS 300pakeHHs (HalpuKIiIaa, pedpo) po3TaiioBaHa
Ha 0C1 CUMETPIi, MI’)K BUJIOM 1 PO3pi30M MPOBOJATH XBUIISICTY JIHIIO OOPHBY.

300pakeHHsI Ha KPECIICHUKY BUKOHYIOTh B TIPOEKIIHHOMY 3B’ SI3KY, aJie JIiHii 3B’ 3Ky HE
IIPOBOJISATH, OC1 MPOEKIIINA HE MOKa3yoTh. Ha kpecaeHnKy HaHOCSATh HEOOX1/IHI pO3MIpH.

Ilepemun nosepxonv naowgunamu. Iloogiitne nponukannus

Po3risiHeMo anroput™ po3B’si3aHHS 3314l Ha MPUKJIaIl, 1110 HaBeAeHHU Ha puc. 56.

1. AHamizyoTh rpagiuny yMoBy 3a/1a4i Ta BCTAHOBJIIOOTH ()OpMY OBEPXOHb, 1110
00MEKYIOTh reOMeTpUYHe TiJjIo.

30BHIIIHS MOBEPXHS TiJIa — UUJIHAPUYHA, @ BHYTPIIIHA — [MOBEPXHS MPABUIIBHOI YO-
TUPUKYTHOI mipamiau. [Ipu3maTuaauii OTBip Mae B HOpMaJIbHOMY Tiepepisi (opmy piBHO-
O1YHOTO TPUKYTHHUKA.

2. bynyoTb BUIJIs] 3/1iBa 0e3 BpaxXyBaHHs JIiHIA epeTHHY.

3. Po3B’13y10Th 30BHIIIHIO 3aa4y: OyAYIOTbH JiHII NepeTUHY 30BHIIIHbOI NOBEPXHi
reOMeTPUYHOrO TijIa 3 MPU3MATHYHUM OTBOPOM.

JI71st IbOTO 3aCTOCOBYIOTh METO/I TOBHUX MEPEPI3iB Ta 3aIHILAI0Th YACTUHU JIHIT Hepe-
THHY, 1110 HAJIEKATh TPAHSM OTBODY.

Ha Bui 3;1iBa BUIATISIOTH YaCTUHU OOPUCHUX TBIPHUX IWJIIHIpPA, sIKI BUPi3aHi prU3Ma-
TUYHUM OTBOPOM.

4. I1l1aHy0Th BUKOHAHHS PO3Pi3iB /151 pO3KPUTTHA GOpPMH BHYTPIillIHHOI NOBEPXHI.

Tak, Ha BCIX TPHOX BUAAX JAOULIBHO MMOEAHATH MOJOBUHY BUTY 3 TOJIOBUHOIO pO3pI3y 32
JIOTIOMOT OO0 TOHKOT XBUJISICTO1 JIIHI1, OCKIJIbKH Y JAHOMY BUIIAJIKy Ha BC1X 300paXKeHHSIX T€0-
METPUYHOTO Tij1a pedpa mipamiau po3TalioBaHi Ha ocsix cumeTpii. [1mommHa ropu3oHTab-
HOTO PO3pi3y Mae OyTH MPOBEACHA M0 HAWIIMPIIINA YaCTUHI OTBOPY a00 MO HAWIIMUPIIIi
YaCTHHI 30BHIIITHKO1 MOBEPXHI. Y TaHOMY BHUIIJIKy PO3Pi3 BUKOHAHMM 110 BEPXHiH rpaH1 OT-
BOpY. [[Ba 1HIITMX pO3pPi3U YTBOPEHI CIYHUMH TUIOIIUHAMH, SIK1 301Tat0THCA 3 TUIOLMIMHAMM CH-
MeTpii 300pakeHb.

5. Po3B’A3yI0Th BHYTPIIIHIO 32/1a4y: BU3HAYAIOTH JIiHIiI0 IEPEeTHHY MPABUJIbLHOI Y0-
THPUKYTHOI NipaMiJy 3 NPU3MATHYHUM OTBOPOM.

OcCKUTBKH TpaHH1 MOBEPXHI IEPETUHAIOTHCS 110 JJaMaHii JIiH11, J0CTaTHbO BU3HAYUTH BEP-
IIMHYU JIaMaHO1 Ta 3 €IHATH 1X BiJpi3kamu NpsMux. ToMy MOBHUM Mepepi3 MoOyaoBaHUI
JIUIIe JUTsl TUTOIMHU A, a JUIsl peIITH — TiIbKY BepiuuHu 2, 2°, 31 3.

Ha Bujax 3Bepxy Ta 3;1iBa BUAQISIOTh YaCTHHU pedep mipaMiiy, sIKi BUpi3aHi Mpru3Ma-
TUYHUM OTBOPOM.

6. BuzHauaors pedpa npu3MaTu4HOro OTBOPY.

VY nanomy Bunazaky e peopa — 4-A’, B-B’, C-3 1 C’-3°. CyliabpHO0 TOBCTOIO JIIHIEIO
HaBOJSITh BUAMMI BIAPI3KH ITUX pedep.

7. OcTaTo4HO 0(POPMIIOIOTH PO3Pi3H.

BuxoHyrour ropu3oHTaIBHUIA pO3pi3, MO3HAYAIOTH MMOJIOKEHHS C14HOT ITomuHu A-A4. 1o-
3HaYeHHS (PPOHTAIIBHOTO Ta TOPU3OHTAIBHOIO PO3Pi31B HE BUKOHYIOTH. Ha BCix 300paxeH-

HSIX HAHOCSITh PO3MIPH Ta MITPUXOBKY.
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JlomanHi 3aBIaHHA

28. [1oOyayBaTy TpHu NpOEKIii HAaBEACHUX FEOMETPUYHUX T1JI.

N/
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AYIMTOPHI 3aBIaHHS

29. [ToOGynyBaru Tpy MPOEKIIii TEOMETPUUHOTO Tijia. BukoHaTn HEOOX1IH1 pO3pi3H.
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Tema 7. IlepeTHH NOBEPXOHb

OcHoBHI TeopeTHYHI BiZOMOCTI

JIiHi€ro nepeTHHy NOBEPXOHb HA3UBAETHCS JIiHIsl, TOUKH SIKOT HaJle)KaTh 00OM IOBEPXHSIM
BoHOUAC. i opMa 3a1ekuTh BiJ (POPMHU Ta B3AEMHOTO TOJIOKEHHS OBEPXOHB (puc. 57).

JIB1 KpUBI OBEPXHI NEepeTu-
HAIOTHCS 110 IPOCTOPOBIH KPUBIH
JIHiIL

Jlinig nepeTuHy ABOX I'paH-
HUX TIOBEPXOHb — IPOCTOPOBA
namaHsa.

Jlinis mepeTuHy KpUBOI I10-
BEPXHI 3 IPaHHOK — [IPOCTOPOBA
JaMaHa, JIaHKUd $IKOI — Jyru
IUIOCKUX KPUBHUX.

OcHOBHOH MeTox 100y 0BH
JiHII NEepEeTHHY IOBEPXOHb —
METOJ] NOBEPXOHb-II0CEPEIHHKIB.

Anropurm rpagpiuaux nody-

Puc. 57 JIOB:
— BUOpaTH MOCEpPEIHUKH,
SIK1 IEPETHHAKOTH 3aJ1aHl MOBEPXHI 10 HAHOLIBII MPOCTHX JITHISX: NPIMHUX a00 Konax;

— MPOBECTHU MOCEPEAHUK Ta MOOyayBaTH JIiHIT NEPEeTUHY MOCepeaHNKa 3 o0oMa 3a/a-
HUMH [1OBEPXHIMU;

— BU3HAYUTH TOYKU MEPETHHY 1OOYJOBAHUX JIIHIH; 111 TOYKHU HAJIEKATh JIiHIT [IEpEeTHUHY
3aJJaHUX [TOBEPXOHb;

— BUOpaTy HOBUH MOCEpEIHUK Ta MOBTOPKOBATH BULIE BKa3aHi [ii, TIOKU He Oyz1e oxep-
’AHO JJOCTATHBO TOYOK J1J1s 10OOY/I0BY JIiHIT IEPETHHY [10BEPXOHb;

— 3'e/IHAaTH OZiep>KaHi TOYKHU, BPAXOBYIOUH BUAUMICTb OKPEMUX YaCTHH JIiHIT IEPETHHY.

[ToGynoBy JiHIT NEpeTUHY CJIiJI TOYHHATH 3 BU3HAYEHHSI XapaKTePHUX TOYOK, 10 SIKHX
BIZJHOCSITHCSI TOUKH Ha 0OpHCaxX NOBEPXOHb, TOUKH HAWBUIILI 1 HAWHIKYIL, KpaliHi J1iB1 1 KpaliHi
IpaBi HAa YCIX MPOEKIIsX.

Hobyooea niniit nepemuny nogepxomns
3a 00NOMO2010 NOCEPEOHUKIG-NIIOWUH OKPEMO20 NONONCCHHA

Ha puc.58, 59 naBeneHo no0yoBy JiiHii IepeTUHY NOBEPXOHb KO-
Hyca 1 LWIiHpa.

[Tocepennuku:

— ropusonTaibHi miomman X(Zg), A(Ag). Li niomunu nepe-
TUHAKOTh KOHYC I10 KOJIaX, a QUITHAP — M0 NPsAMUX (TBIpHI1);

— ¢ponransHa iomuHa (1), gKa nepeTHHaE NOBEPXHI 110
oOprcax Ha PpOHTANIBbHIN MPOEKII.
Puc. 58 XapakTepHi TOUKH [ePETUHY: Ha TOPU30OHTAJIbHIN MPOEKLiT —

44



a=h | 5=6 r \ 4
&

Puc. 59

TOuKH 31 14, AKi HasekKaTh OOpUCY LMITIHPA (TOCEPEIHUK — IUIoIKHA X(Z9)); Ha GpoH-
TaJlbHil npoeKwii Touku 15 i 25, mo nobyaoBaHi 3a JornoMoro miouman (€2 ).

Iobyoosa niniit nepemuny nosepxomns
3a 00NOMO02010 chepuunux nocepeoHuKie
Jlst BUKopucTaHHS c(hepuvyHUX MOBEPXOHB SK IMOCPEIHUKIB He0OXi/IHA HASBHICTh Ha-

CTYIHHUX YMOB: L
— 00u/1B1 IOBEPXHI, 1110 [IEPETUHAKOTHCSI, — IOBEPXHI 00epPTaHHS; -
— BICI [IOBEPXOHb [1€PETHHAKOTHCS; k||
— BiC1 NOBEPXOHb NapaliesibHi O/IHIH IUIONIMHI POEKIIiH. _\\ﬁ i

SIku1o ueHTp cdepu HaJIKUTH OCI TOBLIIb-
HOT IOBEpXHi 00epTaHHsI, TO MOBEPXHI nepe-
THHAIOTHCS 10 KOJIaxX, K1 Ha OJHIN IUIOMIUHI
poeKLii 300pakyOThCs BIAPI3KaMH MPSIMUX
(puc.60), m1o 103BOJISIE 1X 3aCTOCOBYBATH SIK
HOCEPEIHUKY [TPY BU3HAYCHHS JIIHIT IEpPEeTUHY
IIOBEPXOHb 00CpTaHHS.

Ha puc. 61 HaBeneHo npukiaj BU3HA-
YEHHS JIIHIT IePeTHHY JIBOX KOHUYHHX TOBEp-
XOHb 13  3aCTOCYBaHHsM  CepUIHUX Puc. 60
HOCEPE/IHUKIB,

Lentpu chep-niocepeanukis 3HaxoiAThes B To4li O(0q, Oy) neperuny oceil 3a1anux
KOHMYHMX 110BEpXOHb. Chepa HaliMeHIIOro paziycy R, ;, JOTHKAETHCS 0 OJHOI 3 MOBEP-
XOHb, a IHUIY HepeTuHae. 3 11 10IOMOror BU3HAYEH1 TOUKH 3 1 4.
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Cdepa makcumanbHOro pa-
,uiycy. R, 4 TPOXOAUTH 4epes
HaMBIJaICHINIY TOYKY IMepe-
TUHY OOpHUCIB NOBEPXOHb. 3 i
JOTIOMOT'OK0 BU3HA4YECHA TOYKa 1.
Ockinbku  00MABI  MOBEpPXHIi
MarTh CIHUIBHY (PpOHTaAIBHY
IUIOLMHY cuUMeTpii, iX obpucu
Ha (PpOHTAJIBHIN MpOEKIii nepe-
TUHAOTHCS. Tomy cdepy Makcu-
MaJIbHOTO pajiyca MOXHa He
OynyBaru, a 0e3rmocepeHp0 BU-
3HAYUTU TOYKH TEPETUHY 00pH-
ciB Ha I15. [le Toukn 112,

Ha puc. 61 HaBeneHa cdepa
MPOMIDKHOTO paJliycy, sSika BU3HA-
yae Touku 7 1 8.

[opu3oHTaNBHI  TPOEKIT
Touok 3, 4, 7 1 8 noOynosaHi 3a
JOIIOMOIOK0 Iapalieneit 3pisa-
HOI'0 KOHYcCa.

JInsi BU3HAUEHHSI TOYOK Ha
00pHCi KOHyCa 3 HOXHJIOK BICCHO
[pOBE/IeHa TOPU30HTAILHO-TIPO-
eKliYa mwiomuHa X(Zp)
4yepe3 OJHY 3 OOpUCHHUX TBIp-
HHX.

s nmommHa nepeTuHae
00uJIB1 TTOBEPXHI IO TBIPHUX 1
BU3HA4a€e TOYKH 5 1 6.

Otpumani TOYKH 3'€JlHaHI
KPHBOIO JIIHIEIO 3 ypaxyBaHHIM
BUIUMOCTI.

Oxkpemi eunaoku

i \ &
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78
%%
min
N ) 5=4
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Q \ J .
3
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5_/ I
7
Puc. 61

Teopema Momnika. Skuo
JBI TIOBEPXHI JIPYroro HopsiaKy
ONKCaHl HABKOJIO TPEThOI I0-
BEpXHI1 JApyroro nopsiky (abo
BITUCAaHI B HET), TO JIiHis X repe-
TUHY PO3MaIa€ThCs HA JBI1 IUIOC-
KUX KPUBHUX IPYroro MOpsaKy
(puc.62).



JlomauHi 3aBIaHHS

30. IToOymyBaTu JIiHIKO NEPETHHY 31. IToGymyBaru JIiHIKO NEPETHHY KPUBHUX I10-
I'PaHHUX [I0BEPXOHb, [I03HAYUTH 11 BEPXOHb, I03HAYUTH 11 XapaKTE€pPHI TOUKH.
BEPIIHHH.
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AYIMTOPHI 3aBIaHHS

32. [loGymyBatu JdiHIi MEpEeTHUHY MOBEPXOHb. BU3HAUUTH 1X BUIUMOCTbD.
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Po3paxynkoBo-rpagiuna podora

3aBaannga 1

[ToGynyBaru TpukyTHy nipaminy SABC Bucororo SO=40 MM, y sikoi O — IIEHTp KoJa,
OIMKMCaHOTO HAaBKOJIO 11 ocHOBU A4 BC, niis mapHUX BapiaHTOB, a00 Brucanoro B AABC, nis
HEelapHUX BaplaHTOB. Bu3HaunuT BUAMMICTH pedep mipamiu.

Koopaunaru Touok A, B, C B3sTH 3 TaOIUIII.

Busznauntu 1 3anucaTi koopAuHaTH EeHTpa O Koja, a TAKOXK KyTH MIXK IUIOLIUHOIO TPHU-
KyTHHKA 1 IJIOIMHaMHK IpoeKkuii 1Ty 1 11 5.

Homep Koopaunaru Touok

BaplaHTa X4 Y4 Zy Xp Yp Zp Xc Yc Zc
1 16 22 16 40 36 50 96 112 46 35
2 17 10 22 30 32 10 64 62 19 3
3 18 26 24 68 46 14 92 112 52 32
4 19 24 34 16 100 90 10 110 22 30
5 20 20 44 20 34 100 54 110 39 50
6 21 13 28 20 35 62 8 65 1 17
7 22 24 66 20 44 90 10 110 30 48
8 23 19 20 32 95 14 88 105 34 20
9 24 114 18 38 100 52 94 26 48 33
10 25 67 24 31 46 12 65 15 20 4
11 26 104 25 65 84 15 89 18 53 29
12 27 100 30 21 24 86 15 4 18 35
13 28 110 35 15 96 91 49 22 30 45
14 29 61 33 25 40 67 13 9 6 21
15 30 100 70 22 80 94 12 14 34 50
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Ilpukjan BUKOHAHHSA 3aBaaHHsA 1

J ..u.w\ul..u__. h .,elw. L.\ ) HOWIWE a._r..__..w_ney.wm
gimidy | mixdy —
NN N Q@.QM YO g0 .wmumwu
gowming] Doy | poowyy] e T B A
LO0L0EDSL LD
X
g U h l
7
4
‘g
4 S 4
| A
& Sy
O
.99 o

50



3aBaaHHAa 2

Haxkpecnutu Tpu 300paxkeHHs 1eTalil 3 po3pi3aMH.

Bukonaru 300paxeHHs AeTajl B MPAMOKYTHIN 130MeTpii AJi1 MapHUX BapiaHTOB a0o B
MPSMKYTHINA TUMETPIi JUIsl HETTApHUX BapiaHTOB 3 BUPI30M MEPEIHBOT JIIBOT YACTUHU KOOP-
JMHATHUMU TUIOIIUHAMM.

a
Howmep Ne o o
BapiaHTa | puc. a b ¢ d | 42 d
1| 16 70 [ 95 | 5 | 50 | 45 | 40 | ?
/-| I
2 | 17 75 1 90 | 8 | 45 | 40 | 50 N - 5N
puc.1 - \| !
30| 18 80 [ 100 | 10 | 40 | 45 | 50 ! B
4 | 19 70 | 90 | 5 | 45 | 40 | 50
5 | 20 75 | 95 | 8 | 40 | 45 | 55 /- |
W
6 | 21 80 | 98 | 12 | 40 | 50 | 45 // |
puc.2 i
7 | 22 70 | 05 | 5 | 45 | 40 | 55 :__0} _
8 | 23 75 | 95 | 8 | 40 | 45 | 35 Fuc.7
a
9 | 24 80 | 95 | 10 | 55 | 45 | s0 - _
d
10 | 25 70 | 90 | 5 | 35 | 45 | 40 -
puc.1 i
11 | 26 75 | 90 | 10 | 35 | 40 | 45 /-‘ ]
/
S - S}
12 | 27 80 | 98 | 10 | 45 | 40 | 50 k‘ ]
!
13 | 28 70 | 90 | 5 | 35 | 45 | 50 C
14 | 29 lpuc2| 75 | 95 | 5 | 45 | 40 | 35 | ' ' "
15 | 30 80 | 100 | 10 | 50 | 45 | 40
QU tpd—— bt
% Y
\
g
Puc.?
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Ilpukjan BUKOHAHHSA 3aBJIaHHSA 2
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3agaua 1.
[ToOymyBaTH 1Bi MPOEKIIii MPSMOTO KPYTOBOTO KOHYCa BUCOTOIO # 1 OCHOBOIO 3 IIEHTPOM
B To4lli O(0j, Oy niamerpa D, KO BOHA PO3TAIIOBAHA Y IUIONIMHI X . 3HAYEHHS Mapa-
MeTpiB HaBeseH1 B Tabm.3.1.

3aBaanuda 3

ta 1a01.3.3.

Taomums 3.1
Howmep Howmep Hliaverp Bucora o }E;(II;IIJ/I]YEHHO-
BapianTa |[pucyHka OCHOBH h Ocy2)
D a B
1 16 50 50 30°
2 17 50 40 -30°
3 18 50 45 60°
4 19 | puc.1 50 55 -60° 0(70, 35, 40)
5 20 50 60 30°
6 21 50 50 -30°
7 22 45 40 60°
8 23 45 55 -60°
9 24 45 40 30°
10 25 45 50 -30°
11 26 60 60 60°
puc.2 0(60, 50, 50)
12 27 60 55 -60°
13 28 60 45 30°
14 29 60 40 -30°
15 30 60 50 60°
3agaua 2.

[ToOymyBaTu MpOEKIIii JTiHIT IEpEeTHHY TBOX MOBEPXOHB TUIONIMHOO Ta HATypaJbHY Be-
TUYUHY ofHiel 3 Giryp nepepisy. [loBepxHi Ta MoONOXKEHHS TJIOMIMHN HaBeAeHI B Ta0i1.3.2
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IlpukJjan BUKOHAHHSA 3aBJaHHA 3

HOWRF i
200 | ¢/ e
[ oy I,
GOHORGA gaqy
7 £ amiy L ]
T T T i B

]

i
EO0LOEOLOLEG]

74

£ DhOpDE ¢ DhDpoE

9
| DhDPDE

1631070301003

55



NEZANGZNS N N

B A8 SR




)

2\ S

7
| W

Auem

1071250501004

A
[EmaM

57

IIpukjaa BUKOHAHHA 3aBAaHHsA 4

NN

70010€05¢1L01




3aBaanud 5

[ToGynyBaTu Tpu IPOEKIIii TeOMETPUIHOTO Tiia. Bukonaru po3pisu.
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