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LEJIM M 3AJIAYU

Yueonuwie yenu:

1. 3HaKOMCTBO CTYJCHTOB C TMpaBUJIaAMU H300pPaKECHHS TEOMETPUYCCKUX Tl |
ohopMIICHUS YePTEKEH.

2. OsnageHve parMOHAIBHBIMUA TPUEMAaMU TIOCTPOCHUS OPTOTOHAIBHBIX M
AKCOHOMETPHYECKUX MPOCKIIUN TPYIIIHI TEJl.

Pazeusarouwiue uyenu:

1. Pa3BuTHe IpOCTPaHCTBEHHOTO BOOOPAKCHUSI.

2. IlpuBuTHE HABBIKOB PAOOTHI C YEPTEKHBIMH HWHCTPYMEHTAMH, aKKYpPaTHOCTH TpU
BBINIOJIHEHUH TPadHUECKUX 3adaHHM.

3. Pa3BuTue y CTYIEHTOB YyBCTBO CAaMOKOHTPOJS TPH BBIMOJHEHUUW 3a7aHUS,
YyBCTBO OTBETCTBEHHOCTH 32 KaUu€CTBO BBHIMIOJIHEHHOW paOOTHI.

Bocnumamenshule yenu:

1. IlpuBuTHE UHTEpPECA K U3yUYaeMOMY MPEIMETY.

2. IlokazaTh cTyeHTaM B3aUMOCBSI3b JUCIUIIMNH U HEOOXOAUMOCTh TPHOOPETCHUS

3HAHUU [PY U3YYEHUU MaTepuasa 1o npeaMeTaM.

3agaun:

1. M3yuuTp mOpHHIMIOBI W  METOJAbl IOCTPOECHHUS  OPTOIOHAIBHBIX U
AKCOHOMETPUUYECKMX  MPOEKIMA, a  TaKkKe  TEXHUYECKOr0  pPHUCYHKa
r€OMETPUYECKHX TET,

2. OBnageTh YMEHHMEM IIOCTPOCHHUS H300pAKEHUN T€OMETPUYECKUX (QUryp Ha

IITIOCKOCTH.



1. IlocTpoenune akconomerpuueckux npoexkuuii mo 'OCT 2.317-2011

OnHUM #3 3TAroB BBHITIOJHEHUS] TPAPUUIECKON PabOTHI SIBISETCS MOCTPOCHHE
aKCOHOMETPHUUYECKOTO U300paKeHUs TPYIIbI TE.

W3 BapuaHTOB HAIMpaBJICHUS MPOCLHUPOBAHUS, OPUEHTALIUH AKCOHOMETPUUECKUX
OCel M COOTBETCTBYIOIIMX MM KOA(D(PHUIIMEHTOB, pErIaMEHTUPOBAHHBIX CTAaHIAPTOM
ECKJ T'OCT 2317 - 20011, wmbel OyaeM UCHOJb30BaTh HPAMOY20NbHYIO
uUsoMempu4ecKyo MPOEKIHIO.

Ocu npucoeIMHEHHON K O0OBEKTY CUCTEMbI KOOPJIMHAT 00pa3yIoT C MIOCKOCTHIO

AKCOHOMCETPHUYICCKUX HpOCKIII/IfI OIWMHAKOBLBIC YTIJIBI. HOBTOMY 0 BCEM TpEM OCsIM

KOO (PUIMEHTHl MCKaXEHUS paBHBL, T.€. K =m =n =V2/3~ 0,82, a TakxKe paBHbI
yrael  (120°) Mexay axkcoHOMeTpudeckuMu ocsimu  AX, Ay, Az. Macmrab
M30METPUYECKON Mpoekuuu paBeH 1:1. AKCOHOMETPUYECKYIO OCh AZ pacIoJiararor
BEPTUKAJIBHO.

Ha pwuc.l mpuBeneHo TOYHOE MOCTPOCHHWE OCEH B M30METPHH, a Ha pUC.2 —

npUOIMKEHHOE.

Az

Az

Ax Ay

Puc.1 Puc.?

I'OCT ECK/J 2.317 — 2011 pexkoMeHAYET € LENbIO YNPOIICHUS MOCTPOCHUS
MPUHUMATh 3HaYeHUs] KOIPUIIMEHTOB HCKakeHUs paBHbIMU 1 Bmecto 0,82, 4ro

MIPUBOJMT K YBEJIIMYEHUIO H30METPUUYECKON ITpoekuuu B 1,22 pasa.



AKCOHOMETPHIO 00BEKTa CTPOAT MO KOOPJAUHATAM BEPIINH, LIEHTPOB OCHOBaHUI
U JPYTUX XapakTEepPHBIX TOUEK, BXOISIINX B CTPYKTYypy 0007104KH 00beKkTa. JInHeitHbIe
pasMepbl (OPMBI OTKJIAIBIBAIOT TOJIBKO TMapajuieIbHO aKCOHOMETPUYECKHUM OCSM C
y4eToM KO3 PHUITUEHTOB UCKAKCHUS.

OKpy>icHocmb B aKCOHOMETPUU oToOpaxaeTcst B Bue duturica. Dopmbl 000710-
YeK MHOTHUX TEOMETPUYECKUX W TEXHUYECKUX OOBEKTOB CONEpkKaT OKPY>KHOCTH,
IJIOCKOCTU KOTOPBIX MapajulesibHbl ABYM OCSAM MPUCOEAMHEHHOU K OOBEKTY CHCTEMbI
koopauHat. [Ipoekius TakoW OKpy»XHOCTH mTpuBeaeHa Ha puc.3. Jusa Bcex
OKPYKHOCTEH MPUHSAT yCIOBHBIN quametp d=1.

Ha npencraBnsitominx coO0W MPOEKUUU OKPYXKHOCTEH JIITUIICAX HAHECEHBI
YUCJICHHBIC 3HAYCHHSI WX OOJBIIMX M MaJbIX OCEH, a TakKe JBYX COMPSKEHHBIX
IMaMETPOB, NapaJJIeIbHBIX OCSIM MPUCOEIMHEHHOW CHUCTEMBbI KoopauHat. Han
MOJIKAMU JIMHAW-BBIHOCOK YKAa3aHbl 3HAYEHUS I MPAKTUYECKOro MacmTada, a moj
MOJIKAMU — JIJIT  TeOpeTHYecKoro wmacmraba. Mamasgs och KaXJIoro JJUIMICA
napajieiabHa, a Oojbllias — MEePHEeHAUKYJSIpHA MPOEKUMU KOOPAMHATHOM OCH,

MEPIECHIUKYJISIPHON TIOCKOCTH OKPYKHOCTH.

1 A2
0,82
120°
120°
120°
! 122:1

082 070 0,82 _

ot 11

Puc.3



C wnenbro YHOPOIICHUA BBIIIOJIHCHHUSA AKCOHOMCTPHUUYCCKUX HpOGKHI/Iﬁ BMCCTO
SJINIMIICOB PCKOMCHAYCTCSA CTPOUTH C ITIOMOIIBIO IUPKYJIA HpI/I6J'H/I}KCHHO 3aMCHAIOINNC

HX YCTBIPCXICHTPOBLIC OBAJIbI, ITPCACTABJICHHBIC HA pI/IC4 .

A6 _
RZ >< ;
B5
B3 R1
= B4
o
(84 y 4
A3
0 Al
L7
Bé
A5
BT
Puc.4

Ocu oBanoB Bl um B2 COOTBETCTBEHHO paBHBI OOJIBIIMM U MajbIM OCSM
amuincoB. KakIbIii oBaj COCTOUT W3 4YeThIpeX Iyr okpykHocteu B3, B4, BS5, B6 c
uentpamu A3, A4, A5, A6. lyru B3 u B4 umerot panuyc R1, a nyru BS u B6 — paguyc
R2. Llentpb A3 u A4 pacmojiokeHbl Ha OOJBIIMX OCsiX Bl Ha paccTosHuax | oT
nentpa opana. LlenTpst AS 1 A6 pacnoyioKEeHbl Ha MAJIBIX OCSIX WJIM UX TPOJIOTKEHUSX
Ha paccrossHESX |, OT meHTpa oBama. TouykM COEIUHEHHUS JyTI OKPYXKHOCTEH

PacIIOJIOKEeHBI Ha MPSMBIX, Tpoxoasaimux yepe3 1eHTpbl A3 u A5, A3 u 46, Ad u A5, Ad
u Ab.

2. 'eomeTpHryecKue Tejaa

I'eomeTpuueckue Tena MOTyT ObITh M300pak€Hbl B CHCTEME TpPEX B3aMMHO
IIEPIICHAUKYJSIPHBIX ~ IUIOCKOCTEM  NMPOEKIMH W Ha  OAHOM  IUIOCKOCTH
(akcoHoMeTpHuyeckass Tpoekuus). KOHTypbl TeoMeTpHYecKHX Tell Ha JIH0OBIX

M300paKEHUSIX 3aJIal0TCsl TTPOCKIUSIMHU MX BEPIIUH, pedep, oOpa3yrolux, rpaHeid u



ocHoBaHuil. Takum 00pa3zoM, IOCTPOEHUE MPOEKLUUNA T€OMETPUUECKUX TEJ CBOAUTCS K
IIOCTPOEHHUIO MPOEKINI TOUEK, TUHUM U IUIOCKUX QUryp.

[Ipy mocTpoeHMn Ha MOBEPXHOCTH N€OMETPHUYECKOrO TeJla TOYKM BHAUaje €€
3aJJal0T Ha OJIHOM NMPOEKIUHU U IOAPA3yMEBAIOT, UTO OHA BUJMMA. 3aTEM HaXOJAT Ha
BCEX MPOCKIUAX HM300paKEHHUE TMOBEPXHOCTH, Ha KOTOPOH pacCIONIOKEHAa TOYKa, U
CTPOAT €€ HEJOCTAIOUINE MPOEKUUHU. [[J1 MOCTPOCHHSI aKCOHOMETPUUECKUX MPOESKIUI
TOYEK, pACIOJOKEHHBIX Ha IIOBEPXHOCTH Tejla, B CUCTEME TPEX IUIOCKOCTEN
NPOEKIUNA OMNPEAENSIOT KOOPAMHATHI TOYKH OTHOCHUTENIBHO BBIOPAHHOW CHCTEMBI
KOOpPAMHAT U IOCJIEAOBATEIbHO OTKJIAABIBAIOT UX HA aKCOHOMETPUYECKUX OCSAX WIIU
napasuieabHO UM.

2.1. MHOTOrpaHHMKH

[ToBEpXHOCTh, COCTOSIYI0 M3 HECKOJBKHMX IUIOCKOCTEH, Ha3bIBalOT TPaHHOM.
DneMeHTaMHd TpPaHHbIX IOBEPXHOCTEH SBISIOTCA: BepuiMHa (y NPU3MATHYECKOU
MOBEPXHOCTU OHA HAXOJUTCS B OECKOHEYHOCTH), TpaHb U PeOpO (JIUMHUS MepeceueHust
CMEXHBIX  IpaHel). 3aMKHYTbl€  TpaHHbIE  IOBEPXHOCTH  Ha3bIBAIOTCA
MHO202panHuKkamu. VI3 4Yuciia MHOTOTPAHHUKOB BBIACIAIOT TPYIITy NPaBUIIbHBIX
MHOTOTPaHHUKOB, Yy KOTOPBIX BC€ TpaHM — IIPAaBWIbHbIE MHOIOYTOJIbHUKH, a
MHOTOTpPaHHbIE YIJIBI MPU BEPUIMHAX BBIMYKIbIE U COAEPXKAT OJMHAKOBOE UHCIIO
IpaHen.

Ha xoMIiekcHOM uepTexe IpaHHas NOBEPXHOCTh M300pa)kaeTcsi MPOEKIUSIMU
BEpIIUH (TOYEK) U pedep (MPSAMBIX), IPH 3TOM BBIIIOJIHAETCS YCIOBUE BUAUMOCTH.

Ilpuzma — MHOTOIpaHHUK, y KOTOPOI'O OCHOBAaHHSIMU CIyXaT [IBa B3aUMHO
napajyieIbHbIX MHOTOYroJbHMKA, a OOKOBbIE TIpaHu MapajuiesorpamMmbl. Ecmu y
npu3sMbl pedpa MNEepreHAUKYJSAPHBl IUIOCKOCTH OCHOBAHMS, €€ Ha3bIBAIOT MNPSIMOMN
(puc.5, 6).

Ilupamuoa — MHOTOTPaHHHUK, B OCHOBAaHHUU KOTOPOrO JIEKHUT MPOU3BOJIBHBIN
MHOTOYTOJBHUK, 2 OOKOBBIC TPAHHU — TPEYTOJIBHUKH C 001Iel BepiuHoii (puc.7, 8).

['panu mpu3m, TUpaMu, KOTOPbIC MEPIECHAUKYISPHBI K TUIOCKOCTSIM TIPOEKIINH,

MPOCMPYIOTCA HA HUX B BHJIE OTPE3KOB MPSIMBIX JMHUM. Tak, Hampumep, OOKOBBIC



rpadu npusM (puc.5, 6, 7, 8) Ha TOPU3OHTAIBHON MPOEKIUK H300paXKaroTCs B BUIC
OTPE3KOB MPSIMBIX JIUHHUM, 00pa3yIOIIMX MIECTUYTOJIBHUK (pHUC.S), TpeyroJIbHUK (pHUC.6,
7), 4eTBIPEXyTOJIbHUK.

JIroOyt0 TOYKYy Ha TpaHHOW MMOBEPXHOCTH MOXHO TOCTPOUTH C TIOMOIIBIO
oOpasytoiei, Tpoxoasiend yepe3 3Ty Touky. [locTpoeHne HeqoCTaroNMX MPOCKITUI
TOYEK Ha MOBEPXHOCTHU MPHU3M M MUPAMHU/I 110 33JIaHHBIM (DPOHTAILHBIM MPOCKITUSIM HA

puc.5, 6, 7, 8 mokazaHo cTpeIKaMu U COOTBETCTBYIOIIMMHU KOOPAMHATAMH.
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2.2. IloBepXHOCTH BpallieHUsI

[ToBepxHOCTH BpailieHus 00pa3yroTCsl BpalllEHUEM JIMHUU | BOKPYT MpsAMOit 1 —
ocu Bpamenus. Kaxnas Touka oOpasyromeil onrchIBaeT MpU BPAICHUH OKPY>KHOCTh
h, IIOCKOCTH KOTOpOW MEPIEeHAMKYJSIpHA OCH BpalICHUA. OIJTH OKPYKHOCTH

HAa3bIBAIOTCA ITapaJlICIIAAMHU.

10



Hununop epawenus obpasyercs BpallleHUEM NpAMON | BOKpyr mapayjienbHON

eit ocu 1 (puc.9). Komnyc epawenus oOpasyercs BpalicHHEM MNpsMoil 1 BOKpyr

nepecekaroreiics ¢ Heit ocu i (puc.10).

Touku Ha MOBEPXHOCTU BpalIeHUs] OOBIYHO CTPOSIT C MOMOIIbIO Napamieneil h

U oOpazyromux l.

FEd ]
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erd
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Cghepa obOpasyercs BpallleHHEM OKPYKHOCTH BOKpYT ee auamerpa (puc.ll).

[TocTpoeHne To4Yek Ha cdepe BBINOJHSIOT C MOMOIIbI0 Tapasuieneit h. Ecmu
HY>)KHO HAWTH TOYKY M, MPUHAJICKAINIYIO TTOBEPXHOCTU TOpa WU CQEpbl, TO Yepes
3aJ]aHHYI0 (DPOHTATBHYIO MPOCKIIMIO STOW TOYKH MPOBOAMUTCS MPOCKIUS TMapajlieiH,
3aTeM HaxOJUTCS TOPU3OHTAJbHAS MPOEKIIMS ATOM Mapajiesiv, Mocie Yero Ha Heu ¢
MOMOIIBIO JIMHUHM CBSI3M CTPOWMTCS TOPU3OHTAIBbHAS TPOEKIMS TOYKA M, 3aTeM

onpenensiercs NpoduiabHas MPOeKIHUs.

‘Zr/ 2’.’/

Puc.11

2.3. IIpoexyuu zpynnvi ceomempuieckux mein

B 3amanum gns rpadguyeckoil pabOThl JTaHbBI T€OMETPUYECKHE Tela M HUX
pasmepsl. [lo 3amanHO# ropu3oHTANIBHON Tpoeknuu (puc.12) TpedyeTcs: BBHITOJTHHUTH
OPTOTOHAIBHBIM dYepTek (B Tpex mnpoeknusax) (puc.13) U aKCOHOMETpUUYECKOe
n3o0paxkenue rpynnbl Ten (puc.1l4). HeBumumpblie s7IeMEHTBI Tl HEOOXOIUMO

IMOKa3aTh MITPUXOBBIMU JIMHUAMMU.

12
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3. TexHn4yeckuii puCyHOK

TexHnuyeckuii pUCyHOK — 3TO TaKO€ HarJIIHOE rpaduyecKoe M300pakeHHE
00BbEKTa, BBHIIOJIHEHHOE OT PYKH B IJIa30MEPHOM MaciiTade, B KOTOPOM NPABUIBHO
neperaHa ero KOHCTPYKTHUBHas (opmMa M BEPHO HaWIEHBI MPONOPIHOHATILHBIC
OTHOIIICHUS.

B 3aBucuMocTH OT Xapakrepa 00bEKTa U 3a7a4u, TOCTABICHHON B KOHKPETHOM
MPOEKTE, TEXHUYECKUM PUCYHOK BBITIOJTHSIOT MO TIPaBUJIAM MapaUIeIbHBIX MPOESKIIUN
(B aKCOHOMETPHH).

OTIUYUTENHHON 0COOCHHOCTBIO TEXHUYECKOTO pHUCYHKa oT
AKCOHOMETPHUYECKOTO YepTeKa SBISETCS TO, YTO PUCYHOK BBITIOJHSAIOT OT PYKH U
KOHTYPHBIC JIMHUM PHUCYHKA MMCIOT Pa3HYIO TOJIIMHY, a KOe-TJI¢ MOTYT OBITh YUyTh
3aMETHBIMH UJIM BOOOIIE OTCYTCTBOBATb.

TexHudeckuil pUCYHOK MOXKET OBbITh JIMHEWHBIM (0€3 CBETOTEHH) U 0O0BEMHO-
MIPOCTPAHCTBEHHBIM C TIepeiadeii CBeTOTEHH U 1IBETA.

Pucosanme yrioB Yrist 30° 60°, 120°. TloctpoeHne Takux yrioB HEOOXOIUMO
JUISE  TIOCTPOEHMS] M300paKeHUW B  MOpSIMOYrojpHOM u3omerpuu. Ilposenem
TOPU30HTAIBHYIO MPSIMYIO0 U OTMETHM Ha HeW mpou3BoJbHYI0 TouKy O (puc.15), uepes
KOTOPYIO TIPOBeIeM NepHeHANKYIsIp K npsamoi. OT Touku O BIpPaBO OTKIIAJbIBAEM Ha
TOPU30HTAILHOW MPSIMOW TISITh MPOM3BOJIBHBIX, HO PAaBHBIX MEXAY COOOW OTPE3KOB.
Kaxnyio Touky genenuss o6o3HaumMm 1mudpor (1,2,3,4,5). UYepes nenenwue,
o003HaueHHOEe LUPPOH 5, MPOBOAUM TOHKYIO JIMHUIO MEPHEHAUKYISIPA, HA KOTOPOM
OT TOYKM 5 BBEPX M BHU3 OTKJIAJbIBAEM TPH TaKUX K€ OTpe3ka, U 0003HAYaeM
muppamu (1,2,3). 3 Todek 3, pacmoOKEHHBIX BBIINIE U HIXKE TOYKU S5, MPOBOJIUM
npsimbie uepe3 Touky O. OHu OyAyT HAKJIOHEHBI K TOPU3OHTAIBHOM MPSIMOW MO

yriom npumepro 30°. [Toctpoenne yrios 60° u 120° sicho u3 pucyHka.

14



60° 1

120° 3

Puc.15

3.1. TexHnyeckne pUCYHKH IIOCKUX (popM

[Ipy BBINIOJTHEHUM PHUCYHKA, YCIOBHOCTH BBINOJHAIOT 10 mnpaBuiam ['OCT
2.317—2011.

B TexHuueckoM pHCOBAaHMM AKCOHOMETPUYECKHE H300paKeHHsI HAUYMHAIOT C
HAaHECEHUSI aKCOHOMETPUUECKUX OCEH, BBIMIOIHIS BCE OINEepaluu OT PyKH Ha Tia3, 0e3

IMPUMCHCHUA YCPTCIKHBIX HHCTPYMCHTOB.

af = ]/4 ab




AKCOHOMETPUYECKHE PUCYHKH MIPaBUJIbHBIX TPEYTOJIbHUKOB U
HIECTUYTOJIbHUKOB TOKa3aHbl Ha pPHUC.16, 4YEeThIpeXyroJbHUKOB — Ha puc.l7,
MATUYTOJBHUKOB — Ha pUC.18. [[TMHBI COOTBETCTBYIOIIUX OTPE3KOB C OPTOrOHAIBLHOTO

I/1306pa}K€HI/IH MHOTI'OYT'OJIbHUKA IICPCHOCATCA Ha aKCOHOMCETPHUYCCKHUC OCH.

[
2 “IC

Y
=
ﬁ

Puc.17

2y s

Puc.18

Hapucyem «kBagpar ABCD, cTopoHa KOTOpOro paBHa IMaMETpy 3aJaHHOMN
OKPY’KHOCTH W TPOBEJEM JBE B3aWMHO MEPIEHIUKYJSIpHbIE ocu 1-3 u 2-4 uepes

cepearHbI CTOPOH KBajpata (puc.19, a).
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Jlst onpeneneHus: MpOMeXKyTOUHBIX TOUEK OKPY>KHOCTH Pa3feiuM OTpe3ok B—2
toukoil E momnonaMm. 3arem otpe3ok E-2 paznenum Toukoi F taxke momonam. Touka
Q - cepenuna otpeska B-1. IIpsmas QF mepeceuer nuaronans BD B Touke 5. Uepes
TOYKY 5 MPOBEIEM TOPU3OHTAIBHYIO MIPSAMYIO 0 IIepecedeHus ee ¢ auaroHansio AC B
Touke 6. /[Be apyrue mpoMeKyTOYHbIE TOUKH 7 U 8 pacmloiokKaTCs B HUKHEW 4acTu
KBaJpaTa CHMMETPUYHO TOYKaM 5 u 6. MTak, MoJy4ynB BCE€ BOCEMb TOYEK, HAPUCYEM
OKPY>KHOCTb.

B akconomeTpum OKpyXHOCTH H300pakaeTcsi B Buue djumrnca. Hamernm
n3oMeTpudecKkue ocu X 'y (puc.19, 6) u moctpoum pucyHok kBajapara ABCD. B

KBaJpaTe ONpe/IeTMM IPOMEKYTOUHbIE TOUKHU 5, 6, 7, 8 1 HApUCyeM JILTUIIC.

B_EF2 ¢
SNV S
1 3 BA 0 ~.D
0
1 8 4
A 4 D A
a 4]
Puc.19

3.2. [locTpoeHue PUCYHKOB reOMeTPUYECKHUX TeJl

TexHu4yeckuil pPHUCYHOK TE€OMETPUYECKUX TeJl CBOAUTCA K YIPOLUICHHOMY
IIOCTPOECHUIO MOBEPXHOCTEN JAHHBIX TEJI U K IIOCTPOCHUIO NMPOEKIUN TOYEK U JIMHUM,
HAXOJIAIIMXCS HA ATUX MOBEPXHOCTSX.

Ilocmpoenue Kyoa.

Pucyem m3omMerpuueckue ocH X, Y, Z (puc.20) u cTpouM IO 3aJaHHOH CTOPOHE
Kyba L ero BepxHee ocHOBaHME, TpencTaBisoniee Gopmy pomba. 3aTeM U3 IEHTpa
OCHOBaHUS MPOBOJUM MPSAMYIO, IEPIICHIUKYIAPHYIO eMy (T.€. COBIAJAIONIYIO0 C OChIO
Z), OTKJIaJbIBa€M BBICOTY Ky0a, CTpPOMM OCH U BTOpoe ocHOBaHue. Pucyem pedpa kyoa,

COEIMHUB BEPIIMHBI CTOPOH OCHOBAHMM, MPOBEAS M3 KaXI0W BEpIIMHBI poMOa BHHU3

17



BCPTHUKAJIBHBIC IIPAMBIC. JIuHuun HEBUAMMOI'0O KOHTYpa Ha TCXHHYCCKOM PHCYHKE HC

ITIOKa3bIBACM.
\ [
Z| X
|
- < > Y
1
= P ~ ~ -
~ ~
- ~
X Y
Puc.20

Ilocmpoenue npuzmol

[TocTpoeHne mpu3Mbl BCErjla HAYMHACTCS C PUCYHKA BEPXHErO OCHOBAHHMS
(puc.21).

JIis mpoCTOThI M300paKeHHsI MPU3MbI CHayajga pUCyeM KBajapar, KOTOPBIA B
U30METPUHU TPUHUMAECT (HopMy pomMOa, M BIHCHIBAEM B HETO IMIECTUYTONbHUK. J[iis
ONpE/ICIICHUST  TIOJIOKEHHMST ~ HIDKHETO ~ OCHOBAaHHUS M3 KaXIOW  BEPIIMHBI
[IECTUYTOJbHUKA TIPOBEIEM BEPTUKAIbHBIC IMPSMbIE BHH3 M OTJIOKHM Ha HHX

3aJlaHHYI0 ITMHY pedep nmpusMbl. HapucyeM BTopoe OCHOBaHHE.

_7/7/
NS




Ilocmpoenue nupamuowt
CtpouMm (puc.22) OCHOBaHHE IIECTUYTOJLHONW THpaMuibl (cM. Bbime). U3

cepearHbl OCHOBaHHA (Touka O) MPOBOIUM MPSAMYIO, MAPAIUICTBHYI0 OCH Z BBEPX, Ha

KOTOPOHM OTKJIJbIBaeM BBICOTY mupamubl h. OmnpeneiseM MOJI0KEHUE BEPIIUHBI S.

CoenunsieM Touky S ¢ Toukamu A, B, C, D, E, F.

7S
]
I
I
I
= |
| \\
/ | WO _-x
s >
o) v &
> p) y w
fE
Puc.22

IHocmpoenue yununopa
Ha pwuc.23 mnpuBeneHbl npuMepbl MOCTPOCHMSI LMIMHIPOB C OCHOBAHUEM,

napajuieIbHBIM TOPU30HTANBHOM (puc.23, a), npoduibHo# (puc.23, 6) u GppoHTATBHON
(puc.23, B) mrockocTsaM. [locTpoeHnss KpyroBoro MUIMHIPAa HAYMHAIOT C ONPEIEICHUS

IMOJIOKCHHA HCHTPOB OCHOBAaHUM U IMOCTPOCHUA OJIJIMIICOB, KOTOPBIC COCAMHAIOTCS

KacaTeJIbHbIMH.
o z
X
g
N
= y
S) z z
Ry N /
3 X Yy y X
U *
a 0 8
Puc.23
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Ilocmpoenue konyca
CtpouM ocHOBaHME KOHYyca (puc.24), U3 1IEHTpa KOTOPOTO MPOBOJAUM IIPSIMYIO,
napajuleIbHYI0 OCH Z, Ha KOTOPOM OTKJIaJabIBacM BBICOTY KoHyca h. Ompepensem

IMOJIOKCHNEC BCPIIHUHBI, U3 KOTOpOﬁ IMPOBOJAHM KAaCaTCJIbHBIC K OCHOBAHHUIO KOHYCA.

Ilocmpoenue cepeput.

Ha puc.25 nokazano noctpoenue chepol. Ee akBaTop (27mIic) nzo0paxaercs ¢
noMoniplo versipex Touek A, B, C, u D. bonbmas oce AB B nmanHom mnpumepe
pasjielieHa Ha ISITh paBHBIX yacteu (Touku 1, 2, 3, 4), a manas CD — Ha Tpu yacTw.

N3omerpuueckass mpoekuus cdepbl UMEEeT BUJ Kpyra, paauyc KOTOPOTO paBeH

II0JI0BUHE OTpe3ka AB.

Puc.25
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3.3. I[lepenaua o6bemMa ¢ MOMOIIBLIO PA3JIMYHBIX BUAOB TEXHUKH

Jlns  npugaHus pUCYHKY OOJbIIEH HArfisifHOCTH U BBIPA3UTEIbHOCTH
MPUMEHSIIOT YCJIOBHBIE CPE/ICTBA Mepeaayu 00beMa ¢ MOMOIIBI0 CBETOTEHH, YUUTHIBAs
cienyonue puznueckue pakTopel: COOCTBEHHAs T€Hb; Majalolias TeHb; pedaeKc WiH
OTpaXeHUE OT JPYroro CBETJIOro MpeaMeTa; KOHTPACT, T.€. KaXyIleecs YCHICHHNE TOHA
MEXJy CBETOM M TEHBIO, OJMKH — caMbl€ CBETJbIe, HAauOOJEee OCBEIICHHBIE MECTa
MpeMETa; MOJYyTOHA — YMEPEHHO OCBEILIEHHBIE MECTa.

B TexHuueckoM prcoBaHUM HANpaBJeHHE JTy4yeil cBeTa BHIOMPAETCS YCIOBHO, HO
TaK, 4TOObl MCTOYHMK CBETa HAXOAWJICA CBEpPXY, ClieBa M C3aad PHUCYIOIIEro, a
CBETOBBIE JIy4YH MPU ITOM COCTABIISIOT YroJl HAKJIOHA K TOPU30HTY 45°.

[1OCKOJIBKY TEXHMYECKUA PUCYHOK HOCUT B OCHOBHOM YCIJIOBHBIW, IPUKJIATHOU
XapakTep, TO MaJalolIie TeHW Ha HEM Yallle BCEro He TOKa3bIBAOTCS.

CBeTOTeHb HAHOCAT Ha PHUCYHOK pA3IUYHBIMU CHOCOOAMU OTTEHEHUM:

HITPUXOBKOM, IIpaGupOBKOH (IITPUXOBKA B CETKY), TOUKaMH, OTMBIBKO# (prc.26).

TS EREETS

14 ¥
IR EEEEL
S EEEETD
frefimfinflgaggl il
=y

Puc.26

HImpuxoexa. Texnuka wumpuxa

HTpux — 3TO OTHOCUTENBHO KOPOTKHE JMHUHM, KOTOpBIE, PACIONarasich Io
NOBEPXHOCTU MpEeaMETa TO Yalle, TO PeXe, CO3JalT pasinyHbli TOH. C moMouibpo
HITpUXa, MOJOXKEHHOro Mo (opme, BbIsABIseTcss 00beM ¢opmbl mpenmera. Lltpux,
co3/1aBasi TOH, HA MeCTe COOCTBEHHOI TEHM IpeJMEeTa pacrojlaraeTcs Jaiie, Ha MecTe

pediiekca — pexe, a Ha MecTax MOJyTOHOB — €IIIe PekKe.
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[ tpuxu MOTYT OBITh Y3KUMU U IIMUPOKUMHU, TEMHBIMU U CBETJILIMU, PEAKUMHU U
yacTeiMU. [lITpuxu BeIONHAOTCA KapangamamMu T uin TM Wim nepom U TyLIbiO.

[IITpuxoBKa BBINOJHACTCS, KaK MPABWIO, KOPOTKUMHU NPSIMBIMU IITPUXAMU C
MIPUMEPHO OJMHAKOBBIM PACCTOSTHUEM MeXAy HuUMH. [IITpuxu HakmaaplBaroTCs Ha
OyMary ¢ OJHOHW CTOPOHBI C OTPBHIBOM KapaHjamia. T.e. HayaB C OJHOW CTOPOHBI
JEJA0T WITPUX, 3aTEM BO3BPAILAIOT KapaHAall K Hadaly, AENaloT OTCTYIl U CHOBA
MIPOBOAAT WITPUX U T.J.

[ToBEpXHOCTH MHOTOTPAHHUKOB 3aIITPUXOBBIBAIOT MapajlICIbHBIMUA IPSIMbIMU
no ¢opme npeamera. Bce BepTHKanbHBIE IIOCKOCTH HITPUXYIOT BEPTUKAIbHBIMU
NPSAMBIMHA,  TOPU3OHTAIBHBIE  IIOCKOCTH  —  OpPSIMBIMHM,  HapajuieJbHBIMU
AKCOHOMETPHUYECKMM OCAM X M Yy, HAaKJIOHHBIE IUIOCKOCTH — MPSIMBIMH,
MapaJyIeIbHBIMU ~ YIJIy HAKJIOHA TIUIOCKOCTH. Paccrosinne Mexay IITpuxaMu
npuHuMaroT oT 1 g0 3 mm. TONmMHY WITPUXOB BBINOJHSIIOT HEOAUHAKOBOM:
BBICTYTAIOIIUE 3JIEMEHTHI BBIICISIOT HamOoJiee SIPKUMU U TOJCTHIMH IITPUXAMH, a
MOCTEAYIONME MTPUXU — C MOCTENEHHBIM OCJIa0JICHUEM SPKOCTH M TOJIIHUHBL. Bce
TOPU30HTAIBHBIE IOBEPXHOCTHU JOKHBI OTTEHSITHCSI CBETJIEE, YEM BEPTUKAJIbHBIE, T.K.
CBET MAJIACT HA MPEAMET CBEPXY CJleBa. B TEHEBOW YacTH MpeaAMeETa IITPUXU JOTKHbI

OBITH sIpYe U Yallle, 4eM Ha CBeTy (puc.27).

Puc.27

22



Ha noBepxHOCTSIX BpalleHUs HET pe3KUX MEepPEeX0JI0B OT CBETa K TE€HU, KaK Ha
MOBEPXHOCTAX MHOTOIPaHHUKOB. Ha KpyTibIX Tenax CBET MOCTENEHHO MEPEXOIUT B
MOJIYTOH, a 3aTeM B TeHb. Ha 3THX Tenax CBETOTEHb pacHpeAeiisieTCsi B COOTBETCTBUU

CO CXE€MaMHu, II0Ka3aHHbIMK Ha puc.28, 29, 30.

Puc.29
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Puc.30

HlIpagupoexa

OTTeHeHrne MHOTOTPAHHUKOB HIPA(QUPOBKON BBHIMOJIHSAIOT CHayaja IITPUXaMHU,
napajuleNbHBIMU OCsIM X U y. [loToM pHCYIOT BepTHKajbHBbIE IITPUXU, a 3aTEM
MITPpUXU OOBOAAT OoJiee SPKO C TOCTENEHHBIM NEPEXOJIOM K CBETJIBIM MecTaM
npeameTa. HakiOHHBIE TUIOCKOCTH 3alITPUXOBBIBAIOT MPSIMBIMH, HapaJlieIbHBIMU
HAKJIOHY TUTOCKOCTH (prc.31)

Ha munubape u koHyce mpaupoBKYy BBIMOJHSIOT CHavalla TOPU30HTAIbHBIMU
HTpUXaMd B BHUJE DOJUIMIICOB, KAacaTeNbHBIX K OOpa3yloIlUM, 3aTeéM MpPOBOJIAT
BEPTUKAIbHBIC ¥ HAKJIOHHBIC IITpUxH (puc.32, 33).

s orreHeHus urpadupoBKOM chepudecKol MOBEPXHOCTH CHayajga HAHOCST
HAKJIOHHYIO IITPUXOBKY B BHJE MEPUAMAHOB Iapa, KacaTeIbHBIX K OYEPKOBOU
OKPY>KHOCTH.  3aTeéM  pPHUCYIOT TOpPU30OHTaJbHbIE  IITPUXU —  HapaUIeiH.
['opu3oHTanbHBIE ITPUXU HAHOCAT MO TOMY € MPUHLHUILY, YTO U HAKJIOHHBIC (MpU
3TOM  JENAT BEpPTUKAIbHBI  JnuameTp mmapa. [IpomMexXyTOuHBIE  AJUTUIICHI

BBIPHMCOBBIBAIOT HA IJ1a3 MEXIY OCHOBHBIMH (pric.34).
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JeHs

Pegnexc

Puc.34

Ommenenue moukamu

BrisBnenue o6beMa npeaMeTa criocoOOM HaHECEHHUsI TOUYEK OCHOBBIBACTCS Ha
TOM, YTO CBETOTE€Hb HAHOCAT HE IUTpUXaMu, a ToukamMu. Cxema pacupenelieHHs
CBETOTEHHM Ha MpeMeTax MPHU ITOM Takas e, Kak U JJIs IPYyTUX CIIOCO00B OTTEHEHMUS.
B TeneBoli uacTM mnpenMeTa TOYKM  pacrloJiaraloT OJu3KO Jpyr K Jpyry, B

cl1a000CBEIIEHHBIX MECTaX — PEXe, Ha OCBEIICHHOW MOBEPXHOCTH — COBCEM PEIKO
(puc.35).

Puc.35
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Texnuka ommoviéKu

Croco0 OTTeHEeHUs] OTMBIBKOW 3aKJIIOYAETCS B HAJIOKEHUU TOHA KPACKOW IpH
MTOMOIIY KUCTH.

bymary miist akBapesbHOr0 pUCyHKa HY’KHO HAKJIEHTh Ha KaPTOH WA HATAHYTh
Ha TIOJPAMHUK. 3aTeM CIEeAyeT MOATOTOBHTh PUCYHOK K OTMBIBKE — HEOOXOAMMO
IPOTEPETh PUCYHOK BIIAXKHOM, MATKOM ryOKoM, He cTupas Oymary, 4TOObl CMBITH C
JUCTa YEPHOTY M JKHUpHbIE msATHA. Koraga BoJa BBICOXHET, MOYKHO NPHUCTyNaTh K
orMmbiBke. Dopmar nucra Oymaru cieayeT pacloyioKUTh Ha MMOJA  HEOOJbLINM
HakJI0HOM (20°- 30°), yToOBI JUIITHSS BOJA MOTJIa CTEKaTh, a HE pa3MblBaJla OTMBIBKY.
M3nuiku BoAbl M pa3BEEHHON Kpacku COOMPAIOT OCTPUEM MOJIYCyXoul (OTKaToil)
KHCTBIO.

[Tocne moAroToBkM opMara JIMCTa, MPUCTYNAIOT K OTMBIBKE, KOTOPYIO JE€JIAI0T
CJ1a0BIM OJTHOI[BETHBIM PACTBOPOM aKBAapEIbHON KPacKHu.

g nepenaun oObemMa B ATOM TEXHHMKE MCHOJIB3YIOT MATKYIO KUCTh U YEPHYIO
aKBapenb WIM Cyxyro Tymb. CyXylo Tylb pacTHpPalOT M 3alMBalOT BOJOM [0
MOJIy4YeHHUsI KPAcKH HYKHOM KoHUeHTpauuu. CymiecTByeT JiBa croco0a OTMBIBKU:
CJIOEBOU U Pa3MbIBHOM.

CrnoeBoil crmoco0 OTMBIBKH 3aKJIIOYaeTCS B TOM, YTO H300pakaemyro (opmy
IpeaAMeTa Pa3AeAI0T HA YaCTU TOHKHMH, €JI€ 3aMETHBIMHM KapaHJAIIHbIMUA JIMHUSAMHU
Ha I'PAaHUIIAX MIEPEXOO0B OT MOIYTOHA K CBETY, OT CBETa K OJIMKY, OT OJIUKa K CBETY, OT
CBETa K IMOJIyTOHY, OT MOJYTOHa K TE€HHU, OT T€HU K peduekcy. 3areM Bcio (opMy
MpeaMeTa, €Clid NPeIMET UMEET CBOM 1IBET, MOKPHIBAIOT CIA0bIM PACTBOPOM KPAaCKHU U
narT Oymare BBICOXHYTh. llociie 3Toro m3o0pakeHHbI MpeIMeT CHOBA MOKPHIBAIOT
PacTBOPOM KpacKH, HO YK€ HY>KHOW KOHLIEHTPALIMH, HE TPOrasi TO MECTO, /i€ TOJHKEH
ObITh ONUK. bymare cHOBa JJalOT BBICOXHYTh M CHOBA MOKPBIBAIOT 3THUM K€ PACTBOPOM
KpPAacKH, OCTaBJIsIsl HETPOHYTHIMH MeECTa, TJie JOJKEH ObITh PacHoJIO’KEH CBET, CHOBA
JaroT OyMare BBICOXHYTh M CHOBa MOKPBIBAIOT M300pa)kaeMblil MpeIMET TaKUM >Ke
KOHLIEHTPUPOBAHHBIM PACTBOPOM KPACKH, TENEPh OCTABIIsAsE HETPOHYTHIMU MECTA, TIe

JIOJDKHBI OBITH PACIIOJIOKEHBI MOMYTOHA, U T. A. [lomydaroT oO0beMHOE M300pakeHne
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npenMera. Tam, rae pUCYHOK TMOKPBUIM CaMbIM CIaOBIM PacTBOPOM KpackH, Oyaer
ONUK, T/Ie OJJTHUM CJIOEM PacTBOpa KpacKu HYKHON KOHIICHTPAIIMH — CBET, T/I€ IByMS
CJIOSIMU 3TOM K€ KOHILIEHTPAIlMU — TOJIYTOH U T. A., T. €. CJIOE€BOM CIOCOO OTMBIBKU
3aKJIIOYAeTCsl B HAJIOKCHWHW Ha PUCYHOK OOBEMHOW (POPMBI HECKOJBKHX CIIOEB
pacTBopa KpackKu OJHOW KOHIeHTpanuu. HaHeceHune kpacku Ha OOBEMHYIO (Qopmy
PUCYHKA UJET OT CBETJIOTO K TEMHOMY.

Pa3mpbIBHOI CcrocOO OTMBIBKM 3aKIIOYaeTCs B TOM, YTO TOJIY4YalOT PacTBOP
KpPAacK{ BBICOKOM KOHIIEHTPAIIMH, 110 TOHY COOTBETCTBYIOILIEH cCaMOMy TEMHOMY MECTY
n3zoOpaxaemoro npeameta. Kpacky HaHOCAT Ha MpeaMeT, HauuHasi ¢ CaMOro TEMHOTO
ToHa. COOCTBEHHYIO TEHb TOKPBHIBAIOT PAaCTBOPOM Kpackh M OBICTpO, HE JaB €
BBICOXHYTb, Pa3MBIBAIOT BOJIOM TpaHUILy MEepexo/ia OT TeHU K pedIIeKcy U K MOTyTOHY,
MIOKPBIBAIOT 0oJiee ciiabbiM pacTBOpOM pediiekc u erie 0ojee caadbiM pacTBOPOM —
MOJIyTOH, CHOBAa Pa3MbIBAIOT TPaHMIly MEpexoja OT MOJYyTOHa K CBETy U T. .
Pa3MbIBHBIM criocoO0OM TMoJTydaroT OoJiee KUBOMHCHOE H300paxKeHne OO0bEeMHOMN
hopmBI.

[TpuMeps! BHIMONHEHNS TEXHHUECKUX PUCYHKOB TeJl C OTMBIBKOW MPHUBEICHBI HAa

puc.36

Puc.36
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4. TpeOoBaHusi K BBINOJHEHHIO 3aJaHusi «OpTOroHajJbHbIE H
AKCOHOMeTpHYeCKHe MPOEeKUMHU I'PYNIbI TeJ»

YepTrex BbITONHSAETCS Ha BaTMaHe (opmata A3 (A2).

[TocnenoBaTeTbHOCTH BHIMOIHEHUSI PAOOTHI:
1. BbINOTHUTH KOMIUIEKCHBI UYEpPTEX TPYIIBl TEOMETPUUYECKHX Tel (B Tpex
MIPOEKIUSX ).
2. BBIMOJHUTH aKCOHOMETPUYECKOE U300paKEHHUE TPYIITIHI TE.
3. Haiftu nosno’xeHue 3a/JlaHHBIX Ha TelaxX TOYEK Ha KOMIUIEKCHOM YepTeXe U Ha
AKCOHOMETPHUYECKOM U300paKeHHH.
4. BpIsIBUTH 00bEM 3aJJaHHBIX MOBEPXHOCTEH C TIOMOIIBIO OTMBIBKH (OJHUM IIBETOM
WJIA HECKOJIbKUMH ).

[Tpumep BoIMOTHEHNS PabOTHI IPUBEICH B IPUIIOKEHUH 1.

5. TpeOoBaHusi K BBINOJHECHUIO 321aHusl < TeXHUYeCKH PUCYHOK I'PYNIIbI
TeJ»

UepTtex BeIMoOJIHsIETCS HAa BaTMaHe popmara A3 (A2).

[TocnenoBaTeabHOCTh BHIMOIHEHUS PAOOTHI:
1. BBIMOMHUTD TEXHUYECKUH PUCYHOK TPYIIIBI TEOMETPHUUECKUX TEll.
2. BoIaBUTH 00BhEM 3aJaHHBIX TTOBEPXHOCTEH OJTHUM U3 METOJIOB.

[Ipumep BoIOTHEHUS! paOOTHI MPUBEICH B IPUIIOKEHUH 2.
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