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1 Hesn u 32724 0CBOEHM S JUCHHUILIUHBI (MOTYJIs1)

HCJIBIO OCBOCHMU: AN CHUITIINHBI (MOI[YJIH) SABJACTCA: Pa3BUTHUC
MMPOCTPAHCTBCHHOI'O MBIIIJICHUA, CITOCOOHOCTH K dHaJIn3y U CUHTC3Y
IMPOCTPAHCTBCHHBIX q)OpM JIOTUYCCKH ITOCICHOBATCIPHOC N3YUCHHC IICPCIICKTHBLI
qcpe3 H&6JIIOI{€HI/I€ OKpPYyZXKaroaiero nmpecamMeTHOro Mmupa.

3amayamMm OCBOEHUS TUCHUIUIMHBL (MOJYJISI) SIBJSIFOTCSI:

— U3y4YeHUE TEOPETUYECKUX OCHOB MPOCIIUPOBAHHS,

- U3YYE€HHE CIOCOOOB MOCTPOCHUS M300paKEHUI MPOCTPAHCTBEHHBIX (hopM
Ha IUIOCKOCTH M pEIIeHHWEe 3aj7ad, OTHOCSIIMXCS K OSTUM QopMmMaM IO HX
MPOEKIIMOHHBIM N300paKCHHSIM.

PucyHOK 1 uepTex COnpoBOXKIAIOT HAC BCIO KHU3Hb, TOMOTasi pa300paThes B
cambIX pa3HOOOPa3HBIX BOMPOCAX HAYKU, TEXHUKH U UCKYCCTBA.

B naBHue BpeMeHa y yenoBeka MOsBUIacCh HEOOXOIMMOCTbh U300pa3UTh TO,
4YTO OH BUJEI, a TI03KE TO, YTO €My HYKHO ObLIO crenarb. JpeBHue rpaduyeckue
U300paKeHUsl — 3TO TNellepHas MXUBOMHUCh, PUCYHKHM Ha KaMHSX, HaAlHUpYCHhl,
CTCHHAasl JKMBOIMCh — TIOCTEIIEHHO COBEPIIEHCTBOBAJIACH, CKJIAJABIBAINCH U
00001Ia/INCh TPaBUIIA UX TOCTPOCHUS.

Hapsigy ¢ puCyHKOM NpUMEHSUIMCh M YepTexu. B HacTodiee BpeMs HET
Takol 00JIaCTU HAayKM M TEXHUKH, TJe Obl HE MPUMEHSUIUCh TrpaduyecKue
U300paKEeHHUS.

[leap METOOMYECKOTO YKa3aHUs — MH3YyUYEHHE OCHOB TI'€OMETPUYECKOIO
YEpUCHHUs, TEXHUYECKOrO0 PHUCOBAaHMS, IO3BOJSIOIIET0 Pa3BUTh ONpEIEICHHbIC
HaBBIKH, HEOOXOUMBIE TIPU BBIMIOJHEHUH 3aJjaHuil U rpaduueckux padbot. YToObl
Oo0JerynTh TMOHMMAHUE U3JaraéMoro Marepuaja U CAelaTh BO3MOXKHBIM
CaMOCTOATEJIBHOE M3yYEHHE €ro, BCE TEOPETUYECKHUE ITOJIOKEHUS U NPUMEpPHI
WJUTFOCTPUPOBAHBI PUCYHKAMHU U YEPTEKAMHU.

B pesynbTaTe 0cBOCHUS TUCHUTITUHBI (MOAYJIs1) OOYUArOIIHICS TOHKEH:

3Hamb: OCHOBBI HauepTATEIIbHOW TE€OMETPUU U TEOPUU TEHEH, OCHOBBI
MIEPCTICKTUBHI;

Ymems: BBITIONHATH YEPTEKHU, PEIIaTh MPOEKTHHIE 3a/ladyd Ha Pa3IMIHYIO
TEMAaTHUKy Pa3HOTO YPOBHS CIIOKHOCTH;

Braoems: HaBbikamMu pabOTBI ¢ OCHOBHBIMH T'PAPUUYECKUMU U KUBOMHUCHBIMH
MaTepraJlaMi Y TEXHUKAMHU.



1. OCHOBHbIE PEKOMEHOALUWU MO O®POPMJIEHUIO
YEPTEXA

MyTem reomeTpUYEcKMX MNOCTPOEHUIM pPeELLAOT MPAKTUYECKME 3adauu
rpapuyeckmum  cnocobom: Bce  AENCTBUS  MPOM3BOAATCA  YEPTEXHbIMMU
MHCTPYMEHTaMM. Pe3ynbTaTomM NOCTPOEHUA ABAAETCA KaKoh-nmbo rpaduyeckmi
3/IEMEHT: reomeTpuyeckana ¢urypa, KOHTYp AeTann v T.4. [Ans BbINOAHEHUN
rpaduyeckmnx paboT HYXKHbI cieayowme maTepuanbl U NPUHAANEKHOCTU: Bymara
KapaHAalwu, NacTUK, PenClnHa, YroNbHUKWU, NIMHENKU, NeKana, UMpKyab. Bce
YepTeXKN AOJIKHbI BbIMNONHATLCA B COOTBETCTBMU C TpeboBaHUAMW CTaHAAPTOB
EAMHOM cucTemMbl KOHCTPYKTOPCKON AoKymeHTauum (ECKA), oTanyaTtbea YeTKUm m
aKKypaTHbIM 0pOpMIEHUEM.

Mpuctynaa K  BbIMOJMHEHUIO YepTexka, cneayeT nNpeaBapuUTeNbHO
YCTAaHOBUTb: pa3mepbl aucta bymarn (dopmaTt uyepTexka); pacnosoxeHue
n3obparKeHUn Ha NnUCTe; pa3meLleHne Hagnucen.

1.1 UHCTPYMEHT U MATEPUAITI

KapaHdawu uepmexcHole. [Ona 4YepTeXKHbiX paboT npumeHstoTcA
pPa3/INYHOM TBEPAOCTM YepTeXHble KapaHgawu. Hawa npombIWAEeHHOCTb
BbIMYCKAET YepTeXKHble KapaHOalM MAPOK «KOHCTPYKTOpP», «Tonorpad»,
«KapTorpad» YeTblpHaAUATH cTeneHen TBepaocTu: ot 7T go 2T — 1Bepabie; T, TM,
M — npomexxytoudHble; oT 2M pgo 6M — markue. TBepaoCTb U MATKOCTb
3apybexkHbiX KapaHaawen («ponno», «Kox M Hop» W Ap.) 0603HaYeHbl
NaTUHCKUMM bykBamu H n B: TBepaple — oT 9H o 2H; markue — ot 2B oo 6B n H,
HB, B — npomeXyTouHble. [Ina yepTexHbIX paboT npumeHsoTcA KapaHaawm 5T,
4T po M—2M nnu um cooTBeTCTBYIOLWME KapaH4aln MHOCTPAHHbIX MapoK. bonee
MATKUMU  AenatoT npegBaputenbHble NOCTPOeHUA. JIMHWUM HAHOCAT C O4YeHb
NIETKMM HaXKMMOM, YTOObl BMOCNEACTBMM UX MOXKHO OblI0 Nerko cTepeTsb.

OuYMHATb KapaHAaalw cneayeT Ha NpPaBU/IbHbIA KOHYC AJIMHOW OKONO 3 CM C
KOHUa, cBobogHoro ot ¢abpuyHoro kKnemma M 00OO3HAYEHMs TBEPAOCTM.
MpaBMIbHO OYMHEHHbBIM KapaHAaLW CNoCOb6CTBYET TOYHOMY MOCTPOEHUIO YEPTENKaA.
MHorga rpadwuT 3aTauMBalOT B BMAE /IONATOMKM U OCTPbIM €€  YIr/IOM
NpoYepYnBalOT NMHUM NO NMHeNKe. [nA noaTaumBaHuAa rpaduta BO Bpems
paboTbl NPUMEHAIOT  Ha)KAAYHYHO bymary (cpeaHe3epHUCTYIO nnu
MENIKO3EPHUCTYIO), HaK/EeHHYI0 Ha GaHEepPHYI WUAM KAPTOHHYH MIACTUHKY ANA
yaobcTBa.

B umpKynb 0b6bIMHO BCTAaBAAIOT CTEPXKEHb, Y KOTOPOro TBEPAOCTb rpaduTa
Ha HOMEep MeHblle, YemM npuHATA AnAa obsBoakm 6e3 uupkyna. 3aTaumBaTb
CTepKeHb MOXHO TaKXe B Buae 04HOCTOPOHHEro nJaoCKOro cpesa uam KoHyca. M3
HAaKOHEYHMKA CTepXKeHb AO0/KEH BbiCTynatb Ha 6 — 8 mm. lpu pabote Hapo
cnepuTb, YTobbl UTNa M rpadUTHbLIN cTepKeHb HblIM Ha OAHOM YPOBHE.

YepmexcHaa 6ymaza ponKHa o6nagaTb MNPOYHOCTbIO, 6EeNn3HON U



cneyyanbHoOM CnocOBHOCTbIO  BblAEPXKMBATb  MHOFOKpPATHOE HaHeceHue u
CTUPAHME IMHUI, A TaKXKe PaBHO BOCMPUHMMATL TyLlb W aKkBapebHble Kpacku. OT
yepTerKHOM bBymaru TpebyeTcA MMHMMaANbHaA AMHEWHaa gedopmauma npu ee
CMayMBaHUM U NOCNEAYIOLLEM BbICYLLUMBAHUMN.

1.2 POPMATbI

YepTexn  BbIMONHAKOTCA Ha  /IMCTaX  ONpeaesieHHbIX  pPa3mepos,
yctaHoBneHHbIXx TOCT 2. 301-68. dopmaTbl yepTerken, onpeaenaemole WNUPUHOM
N BIMHHOW NCTA, NOAPA3AENAOTCA HA OCHOBHbIE U AONOJ/IHUTE/IbHbIE.

dopmaTbl  INCTOB  OMPeAEenAalTCA  pPasMepaMu  BHELWHEN  paMKu
(BbINONHEHHOW TOHKOM INHUEN) OPUTMHANOB, NOAJIMHHUKOB, AY6/IMKATOB, KOMUN.

dopmart ¢ paamepamm cTopoH 1189 x 841 mm, naowaab KOToporo pasHa 1
M2, n apyrme GopmaTbl, NOAYYEHHbIE NyTEM MOC/eA0BaTE/IbHOIO AEeEHUA ero Ha
ABe paBHble YaCTX NapannenbHO MEHbLUEN CTOPOHE COOTBETCTBYHOLLEro popmaTa,
NPUHUMAIOTCA 32 OCHOBHbIE.

O603HayeHMs UM pasmepbl CTOPOH OCHOBHbIX (GOPMATOB  AOJ/IKHbI
cooTBeTCTBOBATbL Tabauue 1.

Tabnuua 1
OcHoBHBIE (OPMATEHI

O6o3navyenue | Pasmepsl ctopon opmara,
dbopmara MM
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

Mpu HeobxoaMmMocCTM ponyckaeTca NpuMeHATb popmat A5 ¢ pasmepamu
CTOpPOH 148 x 210 mm.

[onycKkaeTca nNpuMMeHeHMe [AO0MNONHUTENbHbIX ¢GOopmMaToB, 0bOpasyemblx
yBE/NIMYEHNEM KOPOTKMX CTOPOH OCHOBHbIX POPMATOB HA BE/IMYMHY, KPATHYO MX
pasmepam.

1.3 MACLUTABbI

Mpy BbINONHEHUU YepTEXEN MNPUHMMAIOTCA MacWTabbl M306paXKEHUN,
ycTtaHoBneHHble TOCT 2.302-68.

MacwTabbl M300pa*KeEHUN HaA yYepTekax AOJIKHbl BblbupaTbca U3
cnepytouwero paaa (tabavua 2):

Tabnunua 2
MacwTtabbl n306pakeHN

MacmtaOsbl 1:2; 1:2;5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50;
YMEHBIICHHIA 1:75; 1:100; 1:200

HarypanbHas 1:1
BCIIMYHHA




Macurra0sl
YBEJIMYCHUS

2:1:25:1: 4:1; 5:1; 10:1; 20:1: 40:1; 50:1; 100:1

1.4 JINHNU

Y106bI YepTeXK OblN BbIPA3UTENbHLIM U NETKO YMTANCA, OH AO/IKEH ObiTb
0dOpPMNEH NMHUAMM PA3ANYHON TONLWMHBLI U GOpPMbl. JIMHUN YepTerka AONKHbI
MMeTb HayepTaHMe B COOTBETCTBUM C nX Ha3dHavyeHmnem no NOCT 2.303-68.

focynaapCcTBEHHbIM CTAaHO4APTOM YCTAHOBAEHbI caegylowme AUHUM U KX
Ha3sHayeHue (Tabnunua 3).

TonwmHa cnAOWHOM OCHOBHOM NMHUM S A0MKHA bbiTb B Npegenax ot 0,5
80 1,4 mm B 3aBUCMMOCTM OT BEIMUYUHBI U CNOXKHOCTM M3006parkeHns, a Takke oOT
dbopmaTa yepTexKa.

TonwmHa AMHMIN O4HOTO M TOTO XKe TMNa A0/IKHA 6bITb OA4MHAKOBA ANA BCEX
n3o0bparKeHnn Ha AaHHOM YepTeXKe, Bbl4EPUYMBAEMbIX B OA4MHAKOBOM MacluTabe.

Tabauna 3

JInaum yeprexa

HaunmenoBaunue

Hauepranue

Tommuuaa TMHUN

110 OTHOIIIECHHIO K

TOJIIIIMHE OCHOB-
HOM JIMHUN

OCHOBHOE Ha3HAYCHUE

1. Crutongas
TOJICTas
OCHOBHAaA

2. Crutogas
TOHKAsA

3. Crutomgas
BOJIHUCTASA

4. llItpuxoBas

1.2

o S S
T— 10—
3 2

JIuHuM BUIMMOTO KOHTYpa

Jlunuu nepexoja BUIUMBIC

JluHuM KOHTYypa ceuyeHHUs (BBIHECEHHOTO
Y BXOJSIIETO B COCTAB pa3pe3a)

JIuHUYM KOHTYpa HAJIO0KEHHOT'O CEYEHUs
Jlunuu pa3MepHbIE U BBIHOCHBIE

JIuHUY ITPUXOBKU

JIMHUN—BBIHOCKH

[lonku NUMHUI-BBIHOCOK U MOTYEPKHU-
BaHHE HaJMHCEH

Jlvanu 11 U300paskeHUsl TOTPAHUYHBIX
netanen («o0CcTaHOBKa)

JluHuum I OrpaHMYEHHUS] BBIHOCHBIX
9JIEMEHTOB Ha BHJAX pa3pe3ax W cede-
HUSIX

Jluauu nepexonaa BooOpaskaeMble

Crnenpl TIOCKOCTEH, JIMHUM TOCTPOEHUS
XapaKTEePHBIX TOUEK MPHU CIEIUATBHBIX
MOCTPOEHUSAX

JIuauu o6pbiBa
JIuHuM pasrpaHUYeHMs] BUJIA U pa3pesa

JIuHUHM HEBUUMOTO KOHTYypa
Jluauu nepexoa HEBUIUMBIC




5. HITpuXImyHK- 3 JIuHMM OCEBBIE U LIEHTPOBbIE
TUpPHAsi TOHKAsI ] o Or E noi JIMHMK cedeHMil, SBIAIOMMECS OCSIMHU
3¢ 3 2 JULST VHaJIO)KeHHBIX WM BBIHCCCHHBIX Ce-
YeHUH
6.  Cnnowmnas S S JUIMHHBIE TUHUM 00pbIBa
TOHKAs C —4\/— Or— nmo—
HU3JI0MaMU 3 2

1.5 WIPN®TBI HEPTEXXHbBIE

Bce Hagnucm Ha 4epTekax AOMKHbI ObiTb BbIMNOJIHEHbI YepPTEXHbIM
WwpndpTom.

FOCT 2.304-81 ycTtaHaBAuBaeT ABa Tvna wpudTta: TMn A u Tmn b, ¢
HAaKNOHOM M 6€e3 HaKnoHa. B HacToawem nocobum nogpobHO paccMoTpeH WpUdT
TMN A C HaKNOHOM 75° 1 napameTpamu, NnpueBeaeHHbIMM B Tabanue 4.

Pa3zmep wpugpma h — BennumHa, onpegeneHHan BbICOTOM NPOMUCHbIX ByKB
B MUAZIMMETpPAX.

Boicoma nponucHeix byke h namepsaerca nepneHANKYNAPHO K OCHOBAHMUIO
CTPOKU. Bbicoma cmpo4Hbix byKe € onpeaenaeTca n3 OTHOWEHUA UX BbICOTbI (6e3
oTpocTKoB k) K pasmepy wpudTta h, Hanpumep, ¢ = 7/10h (pucyHkmn 1 1 2)

LLupuHa b6ykebl g — Haunbonbliaa WUPUHA OYKBbl, M3MEpPEHHas B
COOTBETCTBUM C pUCYHKamm 1 n 2, onpenensaetca MO OTHOLWEHMUIO K pasmepy
wpudTa h, Hanpumep, g=6/10h, NN NO OTHOLLUEHUIO K TONLWMHE AMHUN WpndTa
d, Hanpumep, g = 6d.

TonwuHa AuHUU wpugma d — TonwmHa, onpeaensaeman B 3aBUCMMOCTH OT
TMMA U BbICOTbI WpUdTa.

g
V4 g

4 74

w =
o
=
(N
Pucynok 1

BcriomozamenbHas cemKka — ceTKa 0b6pas3oBaHHaA BCMNOMOraTe/lbHbIMM
JIMHUAMM, B KOTOPbIe BNKUCbIBAOTCA BYKBbI. LLIar BcmomoratenbHbIX IMHUI CETKK
onpeaenaeTca B 3aBUCUMOCTU OT TO/IWLMHbBI IMHUMK WpndTa d (pUCYHOK 2).




s

Pucynoxk 2

Wpudt Tuna A (d= h/14) c nHakioHOM

Tabnuua 4

[TapameTpsl
mpudTa

0O06o3Ha-
YeHue

OTHOCUTENBbHBIH

Pazmeprsr Mm
pazmep

Pa3mep

mpudTa BBI-
cora npo-
MUCHBIX OYKB

(14/14)h | 14d | 25 | 35 | 50 | 7,0 | 10,0

14,0

20,0

Bricora
CTPOYHBIX

OyKB

(10/14)h | 10d 18 | 25 | 35| 50 | 70

10,0

14,0

Paccrosinue
Mexay Oyk-
BaMU

(2/14) h 2d 03|05 |07 |10 | 14

2,0

2,8

Munanmaib-
HBIN mar
CTpOK  (BBI-
coTa BCIIOMO-
raTenbHON
CEeTKH)

(22/14)h | 22d 40 | 55 | 80 | 11,0 16,0

22,0

31,0

Munnmans-
HOE paccrosi-
HUE MEXITY
CIIOBaMH

(6/14) h 6d 11 | 15 | 21 | 3,0 | 4.2

6,0

8,4

TommuHa
JIAHUN
nipudra

(1/14) h d 0,18 1 0,25 035| 0,5 | 0,7

1,0

1,4

lNpumeyaHusAa:

1.

2.

PaccToaHne a Mexay OyKBamu cocefiHue INHUWK,
KOTOpPbIX He NapannenbHbl mexxay coboi (Hanpumep, A, AT) moxer
6bITb YMEHbLIEHO HaMON0BUHY, T.€. Ha TOAWMHY d AMHUK wpudTa.
cnoBamu
pa3fefNieHHbIMM 3HAKOM MNpenuUHaHUA ABAAETCA PACcCTOAHUE MEXKay

MWHUMANbHbIM  PACcCTOAHMEM  MeXAay

e



3HAaKOM NpenuHaHuAa 1 cneayowmm 3a HUM CZI0BOM.
3. YcTaHaBIMBAKOTCA cregylowme pasmepbl wpudTa: 2,5;
3,5;,5;,7;10; 14; 20; 28; 40.
4. MpeaenbHbie OTKAOHEHMA pa3mepoB byks n umop +0,5
MM.
HauyepTaHue 6yKkB M CMMBONOB NpMBeAeHbl Ha pUcyHKax 3, 4,5, 6, 7.



PYCCKUI ANDABUT (KUPUNTTNLA)

PucyHok 3
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[PEYECKUIM ANDABUT
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PUCYHOK 6

— curma
— Tay
— UICHIIOH

MPUBEJEHHBIX Ha PUCYHKE 6
17 —po
18
19

3

1aMoaa

12 — m10

Karma
13 — HI0

nora

HaumeHnoBanue OykB rpedeckoro ajagasura
9_
10
11

1-annda

2 —OeTta

3 — ramma

4 — nenbTa

20

21 — ¢m

22 —xu
23
24

5 — scuiton
6 — n3eTa

7
8

14 — kcu

15
16

— IICHU

oTa

OMHUKPOH
01

oM€ra

ToTa



Pucynok 7
HanmeHoBaHMA 3HaKoB NpuBeaeHbl B Tabanue 5.



HanmeHoBaHus 3HAKOB

Taobmuna 5

Homepa HaumenoBanue 3HakoB Homepa HanmenoBanue 3HaKkoB
3HAaKOB Ha 3HAKOB
gepTexax
1 Touka 25  |[IpoueHT
2 JlBoeToune 26  [['pamyc
3 3ansTas 27  |Munyra
4 Touka ¢ 3arsToi 28 CexyHa
5 BocknunarenbHblii 3HaK 29  |IlapamnensHO
6 BomnpocutenbHbIif 3HAK 30  |[lepneHaukyIsspHO
7 KaBbruku 31 |Yroxn
8 nu 32  |YkioH
9 [Taparpad 33  |KonycHoCTh
10 PasencrBo 34 Ksagpar
11 Benuunaa mocie okpyrieHus 35 |Hdyra
12 CootBercTBYET 36  |duamerp
13 ACUMIOTOTUYECKH PABHO 37 Pamuxan
14 [TpubnHu3uTEILHO PAaBHO 38  |HuTerpan
15 Memnbiiie 39  |beckoHe4HOCTH
16 Bospiie 40 KBaaparHble ckoOKH
17 u 17a |MeHbllie Wi paBHO 41 Kpyribie ckoOku
18 u 18a |bombiie winu paBHO 42  |Yepra apobu
19 [Troc 43  |Homep
20 Mumnyc tupe 44 |0t no
21 [Tmroc — munyc 45 3Hak noxoous
22 23  |YMmHOXeHHe 46 3Be3mouKa
24 Jenenue

1.6 OCHOBHAAS HAQIMANCH

YepTerkn CONpoOBOXKAAKTCA OCHOBHOM Haanucbto no FOCT 2.104-2006,
KOTOPYIO pacnoaiaratoT B €ro NPaBoOM HUXHEM YTAYy.

1.6.1 MNMopsaaokK BbINOTHEHMA OCHOBHOW HaaMNUCH

CopeprkaHue, pacnosiokeHme W pasmepbl rpad OCHOBHOM HaANUCK,
OOMONHUTENbHbIX TPad K HEM, a TaKKe pa3sMepbl PAMOK Ha YepTerkax U cxemax
OO0NKHbI COOTBETCTBOBATL popme 1.

OcHOBHaA HaaNuCb, AONONHUTENbHbIE TPadbl K HEM U PAMKU BbIMNONHAIOT
CNNOWHbIMU OCHOBHbIMW M CMNAOLWHBIMU TOHKUMU AnHMAMMK no TOCT 2.303.

OCHOBHYKO  HAANUCb  pacnosiaratoT B MPAaBOM  HUMKHEM  yray
KOHCTPYKTOPCKMX AOKYMeHTOB. Ha nnctax ¢opmata A4 no NOCT 2.301 oCHOBHYIO
Ha4MUCb PACNOAratoT BAO/Ib KOPOTKOM CTOPOHbI INCTA.



1.6.2 MNMopsaaok 3anosiHeHUs1 OCHOBHOW HAANUCHU

OcCHOBHYIO Hagnucb no dopme 1 3anONHAKOT, NPUAEPHKMBAACH MNPABUI,
ycTaHoBieHHbIX FOCT 2.104-2006 (pucyHok 8).
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PUCYHOK 8

B rpade 1 — HaumeHosaHue u3denus. HaumeHoBaHWe N3genma 3anmcbiBatoT
B MMEHUTENbHOM MNafere eANHCTBEHHOro YMcaa. B HaMmeHOBaHUM, COCTOALLEM
M3 HECKO/IbKMX C/IOB, Ha MNepBOM MecCTe MOMEeLWAlT UMSA CyWecTBUTENbHOE,
Hanpumep: «Koneco 3ybyamoey;

B rpade 2 — ob6o3Ha4yeHUe O0OKymMeHma;

B rpade 3 — 0b6o3HayeHUe mamepuaaa 0emasau (rpady 3anONHAKT TONbKO
Ha YepTerkax Aetanen);

B rpade 4 — sumepy, NPUCBOEHHYIO AAHHOMY AOKYMEHTY (Ha AOKyMeHTe B
bymaxkHol ¢dopme rpady 3anoNHAKT NoCneAoBaTeNIbHO, HAYMHAsA C KpalHewn
NeBoM KneTtkun). [lonyckaetca B paboyeit KOHCTPYKTOPCKOM AOKYMEHTaLUN nuTepy
NPOCTaB/ATb TO/IbKO B CNeumPuKaLmax u TEXHUYECKNX YCAOBUAX;

B rpade 5 — maccy u3denusa BbiparKEHHYIO B KNAOrPamMmax;

B rpade 6 — macwmab (6e3 6yksbl M);

B rpade 7 — nopadkossil Homep aucma (Ha AOKYMEHTaX, COCTOALUUX M3
OAHOro NCTa, rpady He 3aNONHAKT);

B rpade 8 — obuwee Koauyecmeso aucmos 0oKymeHma (yKasblBatoT TOJIbKO
Ha NepBOM NnCTe);

B rpade 9 — HAUMeEHOBAHUE WU KOO Op2aHU3auyuu, BbIMyCKaOLWEro
AOKYMeEHT (rpady He 3anonHAKT, eCcin Koa coaeputca B 0603HaveHuu
OOKYMEHTA);

B rpade 10 — xapakmep pabomesl, BbINOJHAEMOM ANLLOM, NOAMNUCHIBAIOLWMM
OOKYMEHT, B cooTBeTcTBUM ¢ dopmamn 1 n 2. CBo6OAHYIO CTPOKY 3anO/IHAIOT Mo
YCMOTPEHUIO pa3paboTyumka, Hanpumep: «HavanbHUK oTaena», «HayanbHUK
nabopatopum», «Paccumtan». [onyctumbie 3HavyeHuAa aTpubyTa ycTaHaB/iMBaEeT




opraHusaums;

B rpade 11 — pamunuu auy, NnoaNNCaBLLUNX AOKYMEHT;

B rpade 12 — nodnucu auy, Gamuanm KOTopbiX yKasaHbl B rpade 11.

Moanucn nuu, paspaboTaBwMX AaHHbIN AOKYMEHT WU OTBETCTBEHHbIX 3a
HOPMOKOHTPOb, ABNAIOTCA 06a3aTenbHbiMK. [1pU OTCYTCTBUM TUTYNBHOrO NMCTA
AO0nycKaeTca nognucb  Nnua, YTBEPAMBLUErO  AOKYMEHT, pa3meliatb Ha
cBo6OAHOM MO/ie NEepBOro0 MAW 3arNaBHOrO /NMCTA AOKYMEHTa B MNOPSAKeE,
YCTAHOBJIEHHOM /1A TUTYbHbIX cmctos no NOCT 2.105;

B rpade 13 — damy noanncaHnsa AOKYMEHTa.

Mprmepbl pasmeL,eHna OCHOBHOW HAAMUCU U AONONHUTENbHbIX TPpad K Hen
(1 — ocHoBHaA HaANUCb; 2 — AONOHUTENbHbIE rPadbl):

Ona dopmata A4 — pucyHoK 9.
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PUCyHOK 9
Ona popmatoB 6onblie Ad: npu PacnoNoKEHUN OCHOBHOM Haanucu BAOb
KOPOTKOM CTOPOHbI AMUCTa — pUCYHOK 10, a; npu pacnosoXeHUn OCHOBHOW
HagnNuUcK BAOb AIMHHOM CTOPOHbI INCTA — pUCyHOK 10, 6.
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PucyHok 10



1.7 TEOMETPUYECKUE INTOCTPOEHUA

Mos reomeTpuyecKMMM  MOCTPOEHUAMWU  MOHMMAKOT  3/IEMEHTapHble
NOCTPOEHMA Ha NJIOCKOCTU, OCHOBAHHbIE HAa OCHOBHbIX NONOXeEHMAX reomeTpun. K
HUM OTHOCATCA: NpoBeAeHWEe B3aMMHO NeprneHAMKYIAPHbIX U MNapannenbHbIX
NPAMbIX, AeNleHne OTpPe3KoB, yrnoB W Ap. [eomeTpuyeckne nNOCTPOEHUA
BbINOJIHAKT UMPKYNEM U NTNHENKOMN (PENCLLUMHOM) NAU NUHENKOM U YTONIbHUKOM.
3HaHWe reomMeTpUYEeCcKUX MOCTPOEHUI NO3BOAAET NPABUAbHO HAYepPTUTb KOHTYpP
noboro wmsgenva, TOYHO BbIMNOAHUTL pPaMKy ¢opmaTa uyepTera M BEPHO
PacnoNOXKNTb YEpTeX BHYTPU ee, TOYHO PasMeTUTb Haanucu. Takum obpasom,
reoMeTpuyeckme MNOCTPOEHUA ABNAKOTCA OCHOBOM ANA BbINOJIHEHMA YepTexa.
3HaHME MX 3HAUYMTENIbHO YCKOPAET BbIMO/HEHUE YepTeXKa, TaK KaK NOo3BOMAET B
KaXKgoMm cny4dae BblbpaTb Hanbonee paymoHanbHble NpueMbl NocTpoeHnn. Kpome
TOro, BbINOJNHEHME TEOMETPUYECKUX MOCTPOEHUIN AAEeT BO3MOMKHOCTb OB/AAETb
NpPaBUAbHbIMU NpUEeMamm PaboTbl YEPTEKHBIMU MHCTPYMEHTAMMU.

lpaduryeckmne NOCTPOEHNA BCeraa HETOUYHbI, HO CTEMNEHb HETOYHOCTU MOXKET
6bITb pa3nnyHON. MocTpoeHne 6oee TOYHO, €C/IM OHO COAEPKUT MAI0 ONepaLuii
(nog, onepaumneit NOHMMAIOT NPoOBEeAEHUE MPAMON IMHUMK, BbliepUYMBaHME AOYIN,
OTKNagblBaHMe oTpe3Ka U T. n.). [Mo3aToMy Npu peleHnn 3ag4a4m Ha NOCTPoeHUe
OYEeHb BaXKHO BblOpaTb Hanbonee KOPOTKUM NyTb.

TOYHOCTb TrEeOMETPUYECKUX TMOCTPOEHMM BO MHOIMOM  3aBUCUT  OT
aKKypaTHOCTU M BHMMaHuA paboTatowero. MNpu aTom HeobxoamMmo MMeETb B BUAY
cnepytoulee:

1. MpoBoAMMbIE /IMHUWU AOMKHbI OblTb TOHKMMM W YEpTUTb WUX HaAo
TBEPAbIM KapaHAaLIOM.

2. TOYKy Ha uyepTexe cneayeT 3aZaBaTb KaK TOYKY MnepeceyeHua ABYX
JNIMHUIA: ABYX MNPAMBbIX, ABYX AYr UAW NpAMOMN M ayrn. Bo Bcex cayyanax HY»KHO
CTPEMUTBLCA K TOMY, YTOObl Yyron Mexay 3TUMU AUHUAMMU Obll NPAMbIM UAK
npubaunxKanca Kk Hemy (pucyHok 11).

PucyHok 11

3. MpoBoaa NpaAmMylo Yepes3 ABe TOYKW, KenaTenbHo 6paTb UX Moaanblue
APYr OT Apyra, TaK KaK npu CONMMKEHUM TOYeK YBENIMYMBAETCA BO3MOMKHOCTb
OTK/IOHEHWSA NPSMOM OT ee UCTUHHOTIO HanpasaeHuA (PUCyHOK 12).
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PucyHoK 12

1.7.1 NTOCTPOEHMWE TEPINEHAOUNKYIISIPHBIX U TTAPAJIJIETIBHBIX
NPAMbIX

NMocTpoeHne nepneHANKYNAPHbLIX NPAMbIX

MocmpoeHue nepneHoukynapa K npamoli MN e 3a0aHHOU Ha Heli moYke
A (pucyHok 13, a). TouKy A NPUHUMALOT 3a LLEHTP M NPOU3BOJIbHbIM Paanycom R;
OMUCLIBAIOT Ayry A0 nepecevyeHuma ee ¢ npamont MN B Toukax O n 02 Pagnycom
Rz, 6onbwnm paguyca Rz, n3 ueHTpos O:1 1 Oz NPOBOAAT AYrM A0 B3aMMHOIO UX
nepeceyeHna B TouKax B n €, CoeanHus npamon Touku B u C, No/1ly4atoT UCKOMbIN
nepneHAnKynap.

(B

A5

a) i)
PucyHoK 13

Ha pucyHke 13, 6 Ta *Ke 3a4a4a pelleHa ¢ NOMOLLbI TMHENKM N YTONIbHUKA.
K npsmoit MN npuKnagbiBatoT Yyro/ibHUK KaTeTom (NonoKeHue yronbHuKka I), a K
ero rMnoTeHy3e — ANHENKY WU APYron yronbHUK. Mpuaepxmeaa NeBON PyKoOM
JINHENKY, NPAaBON NepeaBUratoT YroNbHMK 40 COBMAAEHMA €ro BTOPOro Karteta C
TOYkor A (nonoxeHue yronbHuKa II), nocne 4yero nNpoBOAAT NPAMYIO,
nepneHaMKyNAPHYHO K 3a4aHHOMN.



Mocmpoerue npamoii, nepneHOuKynapHoli K ompe3Ky MN u npoxooawjeli
yepe3 moyky M (pucyHoK 14). BHe oTpe3ka MN BbIbMpatoT NPON3BO/IbHYO TOYKY
O T1aK, 4T06blI Yron OMN 6bin npnbansutenobHo paseH 45 — 60°. U3 ueHTpa O
NPOBOAAT OKPYXKHOCTb paanycom OM, KoTopaa nepeceyeTt 3a4aHHbIA OTPE30K B
Touke A. Toukn A n O coeguHAIOT NPAMOM U NPOJOMKAIOT ee A0 nepeceyeHus ¢
OKPYXHOCTbIO B TO4Ke B. lpaman, npoBegeHHaa 4yepe3 Toukum B n M, byget
nepneHguKynApHa K 3a4aHHOW B CUay TOro, Yto yron BMA — npamoi Kak yron,
BMMCAHHbIMA B OKPYKHOCTb M ONUPAIOLLMNIACA Ha ee AnameTp.

PucyHok 14

MocmpoeHue nepneHOukynapa K npamoli MN un3 Touyku A,
PAacnoNoXKEeHHOW BHe 3ToM npAmMoi (pucyHok 15). U3 ToukuM A KaK M3 uUeHTpa
NPOU3BOJIbHBbIM PagMycom R NpoBOJAT Ayry, NepeceKatowyo 3a4aHHY0 NPAMYIO
B TOYKax O1 1 Oz. Tem e pagnycom R 13 NoayyeHHbIX TOYeK NPOBOAAT Ayrv A0
MX B3aMMHOr0 nepeceyeHun B Touke D. [pAamasn, nposeaeHHana yepes To4kM A u D,
nepneHAMKynApHa K 3agaHHOMN.

PucyHok 15



MocTpoeHne napannenbHbIX NPAMbIX

Mposecmu npamyro, napannenvHyro 3a0aHHol npamoli MN, yepe3 moyKy
A, pacnonosxceHHyo eHe 3moli npAmoli (pucyHok 16, a). N3 Toukn A nposogAT
OKPYXHOCTb pagnycom R, nepecekatowwyto npamyto MN B Toukax B u C. OT ogHoM
N3 HUX, Hanpumep Touykn C, Ha npamon MN OTKnagbiBaloT B NOOYI0 CTOPOHY
OTPEe30K, paBHbIN paaunycy R, n nonyyatoT Touky D. N3 Toukm D Tem Ke pagmycom
NPOBOAAT AYyry A0 MNepecevyeHna ee C OKPYXKHOCTblo B Touke E. lMpamas AE
napannenbHa MN, Tak Kak oTpe3kn AE n CD ABNAIOTCA NPOTMBOMONOXKHbIMMN
cTopoHamun pomba ACDE.

PucyHoK 16

MpY HaAMYKUM YTONbHMKA U IMHEMKM 3343a4a peLuaeTca npolle (pUcyHoK 16,
6). K npamo MN npuKnaabiBatoT YroJbHUK TMNOTEHY30M (MON0XKEHWE YroNIbHMKA
I), a K ero KaTeTy — INHEKy.

MNpuaepknBaa NMHENKY NEBOM PYKOM, NPaBOM YroNbHUK NepeaBuratoT 4o
COBMaAEeHMA ero rmnoTeHy3bl C TO4KON A (nonoxkeHue yronbHuKa Il) n yepes Hee
NPOBOAAT NPAMYIO, NapannenbHyr 3a4aHHOMN.

Mpoeecmu npsamyro, napannenvHyrw 3a0aHHoU npamoli MH u
omcmoAwyro om Hee HA paccmosaHuu a (pucyHok 17). Yepe3 npou3BOJIbHYIO
TOYKY B Ha npsamont MN npoBogAaT npamyto AB, nepneHANKYNAPHYIO K 3a4aHHON.
Ha nepneHguKynape oT TOYKM B OTKNaapblBalOT oTpe3oK BC, paBHbIN 3a4aHHOMY
pacctoaHMio a. Yepe3 Touky C C MOMOLLBI YroNbHUKA M JIMHENKM NPOBOAAT
npamyto CD, napannenbHyto 3agaHHon. OTpe3oK BC = @ MOMKHO OT/IOXUTb Ha
nepneHaukynape B obe CTOpOHbI, NOSTOMY 3aZa4a MMeEeT ABa OTBeTa.
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PucyHok 17

NMocTpoeHue yrnoB ¢ NOMOLLLIO PEUCLUMHBbI U ABYX YIrONIbHUKOB.
[Ba yronbHuKa ¢ yrnamm 45, 30 n 60° B coyeTaHnn C pencumHon aatot

BO3MOXHOCTb NOCTPOUTb Nt060I yron, KpaTHbiN 15°. MNocTponTe camocToATeNbHO

yron, paBHbin 105°(pucyHok 18).
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PucyHok 18

MocmpoeHue yz2n08 ¢ nomowblo mpaHcnopmupda. o TpaHCNOPTUPY
KOTOpble He/b3A MOCTPOUTb C MOMOLLbBHO

CTPOAT NPeuMyLLLeCTBEHHO Te YrAbl,
yronbHuKkoB. [lycTb Tpebyetca Ha npsmoit MIN npu Touke B (pucyHok 19)
noctpoutb yron NBA, paBHbii 107°. LLeHTp NOAYOKPYKHOCTU TpaHCnopTvpa —



TOYKYy O coBMeWatoT ¢ TOYKOWN B, a ero HayanbHyto nNpamyto — ¢ npamon MN. Mo
WKane npotms aenenna 107° oTmeyaroT TOUKy A 1 Yepe3 TOYKM A u B npoBogAaT
BTOPYIO CTOPOHY yrna.

A
M B N
A
8
M A Y;i N
PucyHok 19 PucyHok 20

UsmepeHue ya2nos. Ha pucyHke 20 nokasaHoO M3mepeHue TPaHCNOPTUPOM
yrna ABC. HayanbHylo NpAMYIO TPAHCNOPTMPA COBMELLAOT C OAHOM M3 CTOPOH
n3MepAaemMoro yraa Tak, 4tobbl BepwmHa B coBnana c Toukon O. Torga aeneHue
WKaNbl, cCOBNajalLwee C APYroM CTOPOHOWM yrna, yKarKeT Ha 4YMC/Io rpagycos
N3MepAEemMoro yrna.

HeneHue yrnos

HdeneHue yena nononam (pucyHok 21, a). U3 BepwwuHbl B yrna ABC
NPOU3BO/IbHbIM paanycom Ri NpoBOAAT Ayry A0 nepeceyeHUA ee CO CTOPOHaAMM
yrna B Toukax M u N. 3atem mn3 touek M u N nposBogAat ayru paguycom >Ri oo
B3aMMHOro nepeceyeHna ux B Touke D. lNpamaa BD pasgenuT AaHHbIKM yron

nonosiam.
[eneHve yrna Ha 4, 8 W T. AO. paBHbIX YacTel ocyuliecTBaseTca

nocnenoBaTeNbHbIM AeNeHMEeM NOMNOoAaM KaxKaoM YacTu yraa (pucyHok 21, 6).

c

£ 8
D _ !
A
M_0 }iF
B ! .
A C
~ N
)] 6)
D
PucyHok 21

B tom cnydae, Korga yron 3agaH CToOpoHamMmM, He nepeceKkarowmmuca B



npegenax yeptexka, Hanpmumep AB n CD Ha pucyHKe 21, B, AeneHune yrna nonoaam
BbINO/IHAIOT Tak. Ha Npon3BO/IbHOM, HO OAMHAKOBOM PACCTOAHWUM | OT CTOPOH yrnaa
nposoaat npambie KL [[ AB v MN [| CD v npoaonxatT UX A0 NepeceyeHuns B
Touke 0. MonydyeHHbin yron LON penat nononam npsmon OF. MNpamaa OF
pa3genuT Nnonosam TakXKe U 3agaHHbIN yron.

HdeneHue npamozo ya2na Ha mpu pasHele vacmu (pucyHok 22). U3
BEPLUMHbI MPAMOro yrna — TOMKM B NnpoBOAAT Ayry NPOM3BOJIbHbIM paauycom R oo
nepeceyeHmns ee c obemmmn cTopoHamu yrna B Touykax A un C. Tem ke pagunycom R
n3 Toyek A n € npoBoAAT Ayrn Ao nepecedyeHna c ayrom AC B Toukax M un N.
MpAmMble, NpoBeAeHHble Yepes BepLUHY yraa B n Touku M un N, pa3genat npamon
Yron Ha TPU paBHble YacTu.

PUCYHOK 22

1.7.2 JEJIEHUE OKPY>XHOCTU HA PABHBbIE YACTU, TOCTPOEHUE
NPABUJIbHbIX MHOIOYroOJIbHUKOB

HdeneHne OKPY>XHOCTU Ha paBHblIe YacTU U NOCTPOEHME NPaBUNIbHbIX
BMUCAHHbIX MHOIOYrONIbHMUKOB

[na peneHns OKPYKHOCTM MOMoJiaM AO0CTAaTOYHO npoBecTu nobon ee
AnameTp. [1Ba B3aMMHO NepneHAMKYNsPHbIX AnameTpa pasaenaT OKPYKHOCTb Ha
yeTblpe paBHble 4YacTu (pPUCYHOK 23, a). PasgenvB Kaxaylo 4eTBepTylo 4acTb
nonosiam, MNOAy4YyaloT BOCbMblE€ 4acTW, a npuM JanbHellWem AeNeHUn —
lecTHaauaTble, TOUALATL BTOPble YacTu U T. 4. (pucyHok 23, 6). Ecan coeanHuTb
NPAMbIMM  TOYKM AENeHMA, TO MOMKHO MNOAYYUTb CTOPOHbI MPABUIbLHOIO

BMMCAHHOroO KBajgpaTa (as), BocbMUyronbHuUKa (as) u 1. 4. (pUcyHoK 23, B).
( O

. Sk
/ /\\ - ,/-

]

a) d) 6)



PucyHOK 23

HAeneHue okpyxHocmu Ha 3, 6, 12 u m, 0. pasHbix yacmel, a TaKxe
nocmpoeHue coomeemcmaeyrouwux nPasusnbHbIX 6MUCAHHbLIX MHO20Y20/1bHUKO8
OCYLLECTBAAIT creayowmm obpasom. B OKpyKHOCTM NPOBOAAT ABa B3aMMHO
nepneHANKYNApHbIx guameTtpa 1-2 n 3—4 (pucyHok 24 a). N3 ToueKk 1 1 2 KaK u3
LEeHTPOB OMWUCbLIBAIOT AYrM PaguycoM OKPYXHOCTM R 00 nepeceyeHua C HeN B
TOYykax A, B, Cu D. Toukn A, B, 1, C, D n 2 pnenAat OKPYXHOCTb Ha WeCTb PaBHbIX
yacTen. OTn e TOYKM, B3ATble Yepe3 OAHY, PAa3LENAT OKPYKHOCTb HAa TPWU PaBHbIe
yactu (pucyHok 24, 6). [na [peneHva OKPYKHOCTM Ha 12 paBHbIX 4acTel
OMUCLIBALOT eLLe ABe Ay PAANYCOM OKPYHKHOCTU N3 ToueK 3 1 4 (pucyHok 24, B).

PucyHoK 24
MocTpouTb NpaBuabHblIe BNUCAHHbIE TPEYroNIbHUK, WEeCTUYrONbHUK U T. A.
MOHO TaKX¥e C NOMOLb AMHENKM U yronbHUKa B 30 n 60°. Ha pucyHke 25
npueeAeHo NogobHoe NOCTPOEeHME ANA BMMCAHHOIO TPEYroabHUKa.

3 ~]—

PucyHoK 25

JeneHue OKpy¥HOCMU HA cemMb pPasHbIX 4acmeli U NOCTPOEHMUE
NPaBUIbHOIO BMNUCAHHOIO CEMMUYTONIbHUKA (PUCYHOK 26) BbINOAHAKT C MOMOLLbIO
NO/IOBUHbI CTOPOHbl BMWCAHHOIO TPEYroNbHUKA, NPUBAU3UTENBHO PaBHOM
CTOPOHE BMMCAHHOIO CEMMUYTO/IbHUKA.
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PucyHok 26

Ana OdeneHua OKpy¥HOCMU HA NAMb Uunu O0ecAmb pPABHbIX 4vacmel
NPOBOAAT ABa B3aMMHO MepneHAUKYAAPHbIX AMameTpa (pucyHoK 27, a). Pagnyc
OA genAat nononam u, NOJIy4MB TOUKY B, onuncbiBatoT U3 Hee ayry pagnycom R=BC
[0 nepeceyeHMA ee B TOYKe D C ropusoHTasibHbIM AuameTpom. PaccroaHue
mexay ToYKamm € m D paBHO [AJ/IMHE CTOPOHbl MNPaBW/IbHOTO BMNMCAHHOTIO
NATUYroNbHMKa (as), a oTpe3ok OD paBeH A/WHE CTOPOHbl MPaBWUIbHOTO
BMMUCAHHOTO AECATUYrONbHUKA (a10). [leneHne OKPYKHOCTM Ha NATb U [ecATb
PaBHbIX YacTeln, a TaKKe NOCTpOeHMe BNUCAHHbIX NPABUAbHbIX NATUYTONbHUKA U
[EeCATUYro/IbHMKA MOKa3aHbl Ha pucyHke 27, 6. lMpumepom uCNonb30BaHMA
AEeNEeHUA OKPYKHOCTM Ha NATb YacTel ABAAETCA NATUMKOHEeYHasa 3Be3ga  (pucy-
HOK 27, B).

s,

a) A) 6)
PucyHok 27

Ha pucyHke 28 npuBeaeH obwuli cnocob npubnauxceHHo20 OesneHus
OKpPYXHOCMU Ha pasHbie Yyacmu. MycTb TpebyeTcs pasaennTb OKPYHKHOCTb Ha
OEBATb  PaBHbIX 4YacTeln. B OKpyKHOCTM  nNpoBOAAT ABa  B3aMMHO
nepneHaMKyNAPHbIX AMaMeTpa U BepPTUKaNbHbIN AMameTp AB OensTt Ha AeBATb
PaBHbIX YacCTeM C MOMOLLbIO BCMOMOraTe/ibHOM NPsmMon (pUcyHOK 28, a). M3 ToukM



B onucbiBatoT ayry paguycom R = AB 1 Ha nepecevyeHUn ee C NPOAOIKEHUEM
FrOPU30HTA/IbHOrO AMameTpa noayyatoT Toukn € u D. U3 Touek € 1 D yepes yeTHble
WM HeYeTHble TOYKM aeneHuna gmameTtpa AB npoBoaAaT nydyn. ToUKM nepecevyeHumA
NlYYeN C OKPYXKHOCTbIO Pa3fenaT ee Ha AeBATb PaBHbIX YacTen (PUCYHOK 28, 6).
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PucyHok 28

MpX NOCTPOEHUM HEOBXOAMMO Y4MTbIBATb, YTO TaKoW cnocob aeneHus
OKPYXHOCTWM Ha paBHble 4actn TpebyeT ocobeHHO 6onbWOM TOYHOCTU
BbINOJIHEHWSA BCEX ONEPALUNA.

2. OCHOBbl USOBPAXEHUA TEOMETPUYECKUX TEN

Muorue mnpeameTsl MO CBoe (popMe TPEeACTaBIAIOT COYETaHUs
AJIEMEHTAPHBIX TEOMETPHUECKUX TETl.

Yrobsl  xopomio YSICHUTh (OpMY M KOHCTPYKIHMIO TPEAMETa, HYXKHO
HAYyYUTHCS MBICICHHO pPACWICHSTh TMPEAMET Ha TPOCThIE DJIEMEHTHI —
reoMeTpuyecKkue  Tena, T.e.  pa3iIMyaTh ~ MOBEPXHOCTH  (TpaHCHHBIE,
WIMHIPUYECKHUE, KOHWYECKHE, ChepuuecKre), OTPaHMYUBAIONINE MPEAMET, U
YMETb BBITIOJIHATH T€OMETPUIECKUE TTOCTPOCHUSI.

[Ipy mocTpoeHHH 3CKH30B TMPEAMET PACKIAIbIBACTCS Ha COCTaBIISIOLINE
AIIEMEHTHI, KOTOpPbIE YKa3bIBalOTCS CHayajla B TMPOEKIHUSAX, a IOTOM U B
TEXHUYECKOM pUCyHKe. HO 3CKH3bI HE Hal0T MOJIHOTO MpeACTaBlIeHUs 000 Bce
netanu. OgHako, cymecTByeT Oosnee 3¢GEKTUBHBIN crocod, mpu KOTOPOM B
TEXHMYECKOM PUCYHKE BO3MOXHO MepeaaTh Hauboliee MOJHOE MpeacTaBiIeHne 00
u3zenuu. B aToM ciyyae TeXHMYECKOE U3Jenne n300pakaeTcsl Ha JTUCTe Oymaru B
aKCOHOMETPHH, HO DJIEMEHTHI JETalld YKa3bIBaIOTCS OTICIBHO OTCTOSIIIUMHU OT
OCHOBHOTO W3JIEJIHsI, HO HAIPOTUB TOW CTOPOHBI, KyJa OHU Kkpensarcs. [Ipu takom
M300paKCHUH TTPOUCXOANT TOJIPOOHBIA aHAM3 BCEX AJIEMEHTOB JI€TAH, BIUIOTh
no otBepctuil. TakuM o0pa3oMm, U300paKeHUE JETalu pacwieHseTcsl Ha
COCTABJISIFOIIME €€ DJIEMEHTHI, JI0 AJIEMEHTapHbIX T'€OMETPUUYECKUX Tell. JTO Tak
Ha3blBaeMasi «B3pbIBHAsI aKCOHOMETPHUSD.



3.TEXHUWYECKUU PUCYHOK
3.1. OOBEHHOCTU TEXHUYECKOI'O PUCYHKA

TexHuueckue pHUCYHKH 4Yalle BCEro MNPUMEHSIOTCS B KOHCTPYKTOPCKOM
npakTuke. IMU MoJb3yl0TCs A1 TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICIH B
HamOoJiee HarasAHOW (opMe WM TOSCHUTH CIIOKHBIM 4YepTek. DCKU3BI U
PUCYHKHU SIBJISIFOTCS TIEPBUYHOM PopMOIl H300pakeHUs TMpeamMeTa, a UYepTex
BTOPUYHON M OKOHYATEIbHOW. PUCYHKHM yCTymaroT 4YepTeXy B TOUYHOCTH, HO
MIPEBOCXOMSAT €T0 B HATJISTHOCTH.

TexHUYeCKuil pUCYHOK TPEAMETa BBIMOIHASTCS IO MPaBWIaM aKCOHOMETPUHU
OT pykH Ha Ta3 0e3 MpUMEHEHHUS YEePTSKHBIX MHCTPYMEHTOB. IlocTpoeHue
TEXHUYECKOTO PHCYHKa OCHOBAaHO Ha CBOMCTBax MapauICIbHBIX IPOCKITUH;
OTUM OH OTJIMYAETCS OT PUCYHKA, MOCTPOSHHOTO IO TMpaBWJaM TEPCIICKTUBHI,
OCHOBAaHHBIM Ha CBOWMCTBAaX IEHTPAIBHBIX MPOEKIui. [IprcTymas K BBITIOJIHEHUTO
TEXHUYECKUX PUCYHKOB, HY)KHO TIOYIIPOXHATHCS B TMPOBEACHUM OT pPYyKH Ha
rjia3 JIMHUN Pa3Iu4yHOrO HAMpaBIIEHUS W TOJIIUHBI, B TJIA30MEPHOM JIEJICHUHU
OTPE3KOB MPSMBIX W JIyI' HAa paBHbIE YaCTH, B M300paXEHUH YTIOB Pa3IAYHOU
Benu4uHbL. [lepBoHAYaNbHBIA KOHTYP H300pa’KeHUSI BHITIOMHSAETCS KapaHIalioM
cpennerr TBepaoctu «M» («B») ¢ TeMm, 4TOOBI MOXKHO OBUIO  YAQIATH
PE3UHKOW  JUIMHWE ©W  HeBepHble JUMHUU.  OKOHYATeNbHO  OOBOJUTH
n300pakeHue Jydie OoJsiee MATKUM KapanmamoM «M» («By) , «2M» («2B») .
[lepen BBITOTHEHHEM TEXHUYECKOTO PHUCYHKa JETajal HEOOXOAMMO TIATEIIBHO
paccMOTpeTh 3Ty JeTallb, HU3Yy4YUTh €€ I'€OMETPUYECKyl0 (OpMy, B3aUMHOE
MOJIOXKEHUE U Pa3MEpPHOE COOTHOILIEHUE €r0 COCTABHBIX YacTei.

JUiss paBHOMEpPHOTO 3aloJHEHWs ToJid BbIOpaHHOro ¢opmara ciaeayer
npoayMaTh KOMIIOHOBKY pHCyHKa. [locTpoeHWe  TEXHHMYECKOTO0  PHCYHKa
HAYMHACTCS C IOCTPOCHHSI aKCOHOMETPUUYECKHUX OCCH.

Jns moctpoenust yria 45° Ha cropoHax yria 90° Ha rJa3 OTKJIaAbIBAIOT
OTPE3KH paBHON BenuuyuHbl (puc.29,a) M NOJYYEHHBIE TOYKH COEAUHSIOT
HaKJIOHHOW npsamoit nuaueit. [loctpoenue yrios 30°, 45°, 60°, 90° mpuemom
JIeJICHUS] TyTH OKPY>KHOCTH Ha paBHBIC YaCTH HA TJIa3 MOKa3aHo Ha puc.29,0. Jlns
MOCTPOCHUS yrma 30° Oepyr mnpuOIMKEHHOE COOTHOIICHHE KAaTETOB
NpsIMOYTOJIbHOTO TpeyroiabHuka 4:7 (puc.29,r) umm 3:5 (puc.29,B).

JIist ipuOIMKEHHOTO TMOCTPOCHUs yrioB 7° wnm 41° oceil B mpsIMOYTOJIbHOM
IUMeTpun OepyT cooTHouieHue karetoB 1:8, 7:8 (puc.29,n). Iloctpoenue yria
120° ananoruyno noctpoenuto yria 30° (puc.29,e).



Pucynok 29

Hwxe ykazaHbl OTHOIIEHUS KOJUYECTBA KJIETOK, OOpa3yroliue HEKOTOPhIC
YTJIBI:
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3.2. PUCYHKWU IJIOCKUX oUT'YP

Pasnocmoponnuit  mpeyzonvbuuk:  JIn1  TOCTpOEHUS PaBHOCTOPOHHETO
Tpeyroibauka (puc.30) Ha mNPsSAMON JHMHUM OTKIAABIBAIOT OTPE30K, PaBHBIN
CTOpPOHE TpeyrojibHHKa. JlensT ero momojiaM U B MOJy4eHHOU Touke () MpoOBOAST
neprneHauKysap. [IonoBUHY CTOPOHBI TpEyrojabHUKA ST HAa pPaBHBIE YacTH,
Ha BbICOTE (TIEPICHIUKYISPE) OTKIAIBIBAIOT TMSATh PaBHBIX YaCTEH.
[lonyuyeHHBIE TOYKM Ha MPSAMBIX JIMHUAX OTMEYAIOT KOPOTKHMHM IITPUXAMHU.
Uepes HUX cHayajga TOHKUMU JIMHUSMH MPOBOJAT CTOPOHBI TPEYTOJbHUKA.

Pucynok 30



Keaopam. IloctpoeHne kBaapara WIM  OPSIMOYTOJIbHHKA HAYMHAKOT  C
MPOBEJICHUS] CTOPOH MPSMOI0 yIjla, HAa KOTOPBIX HA rja3 OTMEYAIOT 3aJaHHBIC
BEJIMYMHBI CTOPOH, 3aTEM MapaJlIeIbHO MOCTPOEHHBIM CTOPOHAaM IPOBOJAT JBE
JIPYTHE CTOPOHBI MPSAMOYTOJIBHOTO YEThIpEXyroibHUKa. PHCYHKM KBaaparta
nmokaszanel Ha  puc.3l,a  (M3oMmeTpuueckas  mpoekuus) u puc. 31,0
(numeTpuyeckas npoekiusi). B aKCOHOMETPUH CHavajia TPOBOJST
aKCOHOMETPUYECKHE OCH, 3aTeM MO OCAM OT TOYKH () OTKIJIJBIBAIOT MOJOBUHY
3aJIaHHBIX BEJIMYUH CTOPOH.

Pucynok 31

Ilpagunvnoin  wecmuyzonvhuk. PHUCYHOK  IPaBUJIIBHOTO IIECTUYTOJIbHUKA
BBITIOJIHAIOT Ha OCHOBAaHMM PHCYHKa KBajpara, CTOPOHA KOTOPOTO paBHA
OomnbIieil nuaroHanu miecTuyroibHuKa. CTOpPOHY KBajpaTa JAENAT Ha paBHBIC
YacTH W 4epe3 TOUYKH JIEJICHUS TMPOBOAAT TMapajuielibHble JWHUU, puc.32.a
(u3omeTpuueckas mpoekuus), puc. 32,0 (IuMeTpudecKas MpOeKIus).
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Ilpasunvnulii  6ocemuyzonvnuk. JIns TOCTPOEHUS PUCYHKA BOCBMHYTOJbHUKA
Takke yJoOHee CHayajda T[OCTPOMTh KBaJpaThl, & 3aTeéM BIHUCATh B HHX
MpaBUJIbHBIE MHOTOYTOJIbHUKH.



s MOCTPOEHUS B IPSIMOYTOJIBHOM WU30METPUU  TPABUIIBHOIO
BOCBMUYTOJIbHUKA CIIEYET pa3ACUTh IOJOBUHY CTOPOHBI KBajJpaTa Ha ISTh
paBHbIX uacTted (puc. 33) W uepe3 BTOpbIE E€IUHUIBI, CUMUTAasl OT OCHU
KOOpDAMHAT, IPOBECTH BEPTUKAJIBHBIA W TOPU3OHTAIBHBIA  OTPE3KH 10

MNEepeCCYCHUA CO CTOPOHAMH N30MCTPHUH KBaApara.
HpOTI/IBOHOJIO}KHIﬂe CTOPOHBI BOCbMUYI'OJIbHUKA CTpoAT, MIPOBOIA

BCPTUKAJIBHBIC W TOPU3OHTAJIBHBIC IIPAMBIC HWIH IIPAMBIC, IIAPAJIJICIIBHBIC OCAM
KOOpAWHAT 4YCpC3 IMOCTPOCHHBIC BCPIIMHBI BOCbMUYI'OJIbHHUKA.

s Rt g,

Pucynok 33

Ilpasunvnolii. namuyzonvhuk. B H30METpUM CTOPOHBI KBajapara JeisaT Ha
ISATh PaBHBIX 4YacTeil. BepumimHamMu CIoy>KWAT TOYKa JEJNEHHS IOJOBUHBI CTOPOH
— Tpetbs OoT ocu 0X, CTpOMM OCTajbHbIE BEPUIMHBI U CTOPOHBI MSATUYTOJIbHUKA

(puc.34)

N

Pucynok 34

Okpyscnocms.  JIia n300pakeHusi OKPYKHOCTH B M30METPUM U JUMETPUH
CHayajga pUCYIOT KBaJpaT, a 3aTeM BIMCHIBAIOT B HEro OKPY>KHOCTh. Ha
MepeceuyeHu CTOPOH KBaJipaTa C OCSIMH CUMMETPUU OTMEYAIOT TOYKU KacaHus E,
G, F, H, 3arem mpoBOmST auaroHajiu KBaJapaTa M Ha HUX OTMEUAIOT TOYKH A,
B, C u D qys 3TOTO HYXHO pa3liefiuTh OJIHY M3 OCEHl B mMpenesiax KBajapaTa Ha 6
yacTe W 4Yepe3 TOUkUu | W 2 MpoBECTH TpsiMble, MapaJUiebHbIE CTOPOHAM
KBajpara. Yepes mosiydeHHbIE BOCEMb TOUYEK MOKHO IPOBECTH AuUIIC (pHc.35).
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Pucynok 35

Ha puc. 36 Taxxke mnpuBENEHBI PUCYHKH OKPYKHOCTH B MPSIMOYTOJIBHOM
U30METPUU U TPSIMOYrojibHOM aumeTpuu. CHayana CTposSIT aKCOHOMETPUYECKUE
OCH, Ha OCSIX OTKJIaJbIBAIOT MOJIOBHHY AuameTpa (B aumerpuu Ha ocu Oy B
nBa paza MeHbuie). IlapamienbHO oOCSIM  MPOBOJAT CTOPOHBI  ONMHCAHHOIO
kBagpata (pom0). B  agumerpum yepe3 Hayajio  KOOPAMHAT MPOBOAST
TOPU30HTAJIBHYIO MpPSAMYIO — HampaBieHHe OoJblIol ocu 3jumnnca. OTMeyaror
KOHI[BI ~OCeM  JJUIMIICOB,  BBIAEPKHUBAs COOTHOLIEHHE pa3MepoB oceill (B
npsAMOYToJibHOM u3oMmeTpuu 3/5, B aumetrpun 1/3). Pucyror smaunc ToOHKOH
JIMHUEH, OOBOJIAT.

Pucynok 36

3.3. PUCOBAHUE TEOMETPUYECKUX TEJT

Jeraqim  Bcerga ~ MOXHO  MBICIICHHO  Pac4jiecHUTh  Ha OCHOBHBIC
F€OMETPUUECKHUE Tela — MapajIeIenunes], Tpu3My, IupaMmuay, HUIUH]IP, KOHYC,
map. PucyHku F€OMETPUUECKUX Tell BBIIOJIHSAIOT B TOU xKe
MOCJIEIOBATEPHOCTH, B KAKOW COCTAaBIIIIOT aKCOHOMETPUYECKUE YepTexu. [l
IIPU3MBIL, IPEXKE BCEr0, PUCYIOT OCHOBaHUE. [Ipy BepTUKAIBHOM PpacCHoNOKEHUN
npu3Mbl  yJoOHEe HAUYMHATH PHUCYHOK C BEPXHETO OCHOBaHUSA, a TMpHU
TOPU30HTAJIBHOM ¢ mepenHero. HapucoBaB ocCHOBaHHME, W3 €ro BEpLIMH
MPOBOJAT pedpa MPU3MBI; BUIAUMBIE CTOPOHBI BTOPOTO OCHOBAHHWS TTPOBOJIST
napajjieIbHO CTOpoHaMm mnepBoro. Eciii Ha pucyHKEe HEOOXOIUMO COXPaHHTh



HCBUAUMBIC JIMHWUH, TO MCHAIOT IIOCICAOBATCIBHOCTL W PUCYIOT, HA4YMWHaAA C

ocHoBaHui (puc. 37).

Pucynok 37

C OCHOBaHHsA, 34aTCM IIPOBOAAT  JIMHHIO

[Mupamuny pucyror, HauuHas
€€ COCIUHAIT C BEPIIMHAMU

BBICOTBI M HaMEUalOT Ha HeH BCPIIHUHY S,

ocHoBaHus (puc. 38).
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Pucynok 38

BeptukanbHO pacmoNioKeHHBINH MWJIMHIAP HAYUHAIOT PUCOBATh C BEPXHETO
ocHoBanus (puc.39), 3areM MPOBOJAT KacaTelbHbIE K JIUIUIICY, 00pa3yrolIre

HUJIMH]pA; TapaieNIbHO IOCTPOEHHOMY OCHOBAHUIO CTPOSAT HUKHEE OCHOBAHUE.
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Pucynok 39
CTOSAIIETO Ha TOPU30HTAIBHOU

Ha puc.40 mnpuBegeH pHCYHOK KOHYyca,
IJIOCKOCTH. PHUCYHOK clemyeT HauWHATH C W300PaKEHHUS OCHOBAaHWS KOHYCA.

3aTeM pPHUCYIOT BEpIIMHY KOHYCa W KpallHUE BUAMUMBIC 00pa3yroline, KOTOpPhIE

KacCaroTCs JJIJIMIICA.
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Pucynoxk 40
[Ilap B mpsSIMOYroJibHOW aKCOHOMETPHH H300pa)kacTcsi OKPYKHOCTBIO (puc. 41).
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Pucynok 41

3.4. HAHECEHUWE CBETOTEHU

Jlnst mpupaHus pUCYHKY — OOJBINEH — HATJSOHOCTH HA  HETO HAHOCAT
cBeToTeHH. CBETOTEHb TIOKA3bIBaeT paclpeeiicHUE CBETa Ha TIOBEPXHOCTH
IpeaMeTa, OHa  CIIOCOOCTBYET BOCHPHUATHIO OO0BEMHOW (QOpMBI mpeaMera.
CBeTOTEHb COCTOUT U3 COOCTBEHHOM TEHM, Tajaroliedl TeHu, peduiekca,
MOJIyTEHU U OJIMKA.

Coocmeennass menb — TCEHb, OOpa3yrIIascs Ha HEOCBEIICHHON YacTH
npeamMera.

Haoawwan menv — TeHL, OoTOpachiBacMas CaMHM MPEAMETOM Ha KaKyro-
a1n60 moBepxHOCTh. OHA HA TEXHUYECKOM PUCYHKE HE IMOKa3bIBACTCS.

Ilonymens — cnaboOOCBEIIEHHBIE MECTa, IOCTENEHHbBIN MEepexo]] OT TEHU K
CBETY.
Peghnexc — BbicBeTIIeHHE COOCTBEHHOW TEHHM OTpaX€HHbIMM Jydamu. Ha

HEOCBEIIEHHYIO YacTh TpeaMeTa MaJaloT OTPaKCHHBIE JIydd, KOTOphIE ee
MOJICBEUYMBAIOT, cO3/1aBasi pediekc, 3HaYuT pedieKkc — OTpPaKEHHBbIA CBET Ha
MOBEPXHOCTH TIPEMETA.

Csem — HanOoIiee OCBEIIEHHAs YacTh PeIMETa.

bnux — nHauboisiee ocBelieHHOE MecTO (IATHO) Ha MOBEPXHOCTU TMpEIMETA.
B TexHunuyeckoM pHCyHKE OJMKH MTOKA3bIBAIOT HA MOBEPXHOCTSIX BpPAIICHHUS.
Haubomnee oCBEIIEHHBIMH YacTsIMH IMOBEPXHOCTHU SIBIISIOTCA T€ YaCTH, K KOTOPHIM
Jy4d CBeTa MEpHEeHIUKYISIpHBL. B TEXHUYECKOM PHCOBAHUU MPHUHSITO
HanpaBJIeHUE JIyuyed cBeTa CBepxXy, ciieBa HampaBo. HauOonee ocBelieHHbIE
YYaCTKA MOBEPXHOCTU OTTEHSIOT CBETJIEE, YEM PACIIOIOKEHHBIE OT CBETA JajIbllie
(puc. 42).



Pucynok 42

Jlnst  HaHeceHUsT ~ TEHEW  HAa  TEXHUYECKOM  PHUCYHKE MPUMEHSIOT
NapajuieJibHYI0 INTPUXOBKY, WIpagGupoBKY, TOYKH.

Hapannenvnaa wmpuxoexka (puc. 43). CrnocoO OTTEHEHUsS MapalIeIbHOMN
IMITPUXOBKOW SIBJSIETCS CaMbIM MPOCTBIM M HauboJsiee pacpOCTPAHCHHBIM.
[ITpuxoBKy HAHOCAT OT PyKH M0 (PopMe H300pakaeMoro mnpeaMera. ITUM
CIOCOOOM TMONB3YIOTCA  NpPH  BBISBIEHUUM  00BbEMHOW  (GopMbl  JleTajei,
00paboTaHHBIX TOYECHUEM, CBEpPJICHUEM U pe3aHueM. HampaBieHue MmITPpUXOB, HX
JUTMHA ¥ TOJIIIMHA, TakK K€ PACCTOSHUE MEXKAY IITPUXaMHU 3aBUCAT OT (OPMBI
n3o0paxaeMoro rmnpeaMera. Ha MNOBEpXHOCTSIX MHOTOTPAaHHUKOB HANpaBJICHUE
IITPUXOB COOTBETCTBYET HAINpPaBJICHUIO aKCOHOMETpUYECKUX oced. HakioHHbIe
IJIOCKOCTH IITPUXYIOT MPSAMBIMH, TapaUICIbHBIMA WX o0Opasyrormieit. ['panu
MUpaMUIbl IITPUXYIOT TPSIMBIMH JIMHUSMH, COBITQIAIOIIMMU ¢ 00pa3yIOIIUMH.

OkpyriaocThb u OCBEILEHHOCTD BBISIBIIIFOTCSL  COOTBETCTBYIOITUM
HalpaBJICHUEM M IUIOTHOCTHIO INTPUXOB. MOXXHO yMEHBIIATh PACCTOSHUE
MEXIy IITPUXaMH | YBEJIWYHMBATh TOJIIWHY JHHUN IITPUXOB. PaccrosHue
MEXK]ly IITPUXaMHU IPUHUMAIOT PaBHBIM OT 1 10 3 MMm.

[IITpuxoBKka B TEXHWYECKOM PHUCOBAHUM HE HMEET HHUYEro OOIIEero co
MITPUXOBKOW, IPUHATON /U YCIOBHOTO M300pa)KEHUsI Pa3IMYHBIX MATEPUATIOB B
paspesax U CeYeHUSIX.

[Ipexkne dYemM MPUCTYNMHTh K  HAHECCHHWIO  IITPUXOBKH, HEOOXOIUMO
OTPENICNIUTh CaMbl€ TEMHBIE U CBETJIbIC IOBEPXHOCTH.

['opu3zoHTaIBHBIE MOBEPXHOCTH CUMTAIOT 00Jee OCBEIICHHBIMU, UX OTTEHSIOT
ciadee.

ITpuxoBKy CHauyajga HAHOCAT TOHKUMM MapajuieIbHBIMHU JUHUSMH, 3aTEM
00BOAT. B TeHW MITPUXM HAHOCST Yarlle, TOJIIE U sSpUe.



Pucynox 43

Hlpaggpuposxa (puc. 44) — mMTpUXOBKA B BHUJE CETKHU, JUHUU €€ HAHOCAT
napajyielbHO  JIMHUSIM ~ oOpasyiolled M HampaBigionie  nu300pakaeMoit
MOBEPXHOCTH. Ha pucyHke mWwIMHApa W KOHyca JIMHUM  IITPUXOBKH
napauieIbHBI 00pa3yIOIIMM B UX OCHOBAHHMIO.

Ha pucynke rpaneHoro Ttena auHuu mmpaddupoBKU napajieJbHbl pedpam
W CTOpOHAaM OCHOBaHWsA. Ha HaKIOHHBIX IIOCKOCTSAM TIPOBOASAT CHadaja
HAaKJIOHHBIC JIMHUHM, 3aTeM JIMHUH, NapajlielbHbIe CTOpOHAM oOcHoBaHHS. [lpu
paboTe HaA PHUCYHKOM OTACIbHBIE IITPUXH MOTYT IMOJYYaThCS CIUIIKOM
SAPKUMH. SIPKOCTh IITPUXOB MOXKHO YMEHBIIUTH C MOMOIIBIO MSITKON pPE3UHKHU.
Pe3unky crenyeTr mpuUKiIaAbBaTh , HO HE pPAaCTHpaTh, WHAYE PUCYHOK MOXKET
MOJIYYUTHCSI CMA3aHHBIM.

Pucynok 44

Ommenenue mouxkamu (puc. 45) Ilpu TouyedHOM METOAE OTTCHEHUS
CBETOTCHb HAHOCAT TOYkamMu. Ha TemMHBIC dYacTH mpeamMeTa TOYKH HaHOCST
Ommke Jpyr K JApPYyry, C  YBEIWYCHHUEM OCBEIICHHOCTH TIOBEPXHOCTH
PacCTOSTHUSL MEXTY HUMH YBCIMYHBAFOT.

OTTeHeHrne TOYKaMHM TMPUMEHSIOT HAa PHUCYHKaX, COJEPIKAIUX H300paKeHUe
HEOOpaOOTaHHBIX JAeTalied  (JUTBIX, KOBAaHHBIX, TOPSYCIITAMIIOBAHHBIX) U
HEMETA/UIMYECKNX  MaTepuaioB  (MATKHX, TOPUCTBIX, ChIMy4Yux). HyxHO
BBITIOJIHATHh TUTABHBIA TIEPEXOJ OT TEMHOro K cBerTiiomy. OTTEHEHHE CieayeT
HAHOCHUTh TaK, YTOOBI TOYKH HE CIUBAINCHh. TOYKHM HAHOCAT OJHOBPEMCHHO
Ha BCE 3aTCHCHHBIC YACTH, MOCTEMEHHO CryIas WX B TEHEBBIX MECTaX, 3aTeM
MEPEXOAT K MOJIyTEHU U CBETY.

OTTeHeHrne TOYKaMHU BBHITIOJHSAIOT TIEPOM, HAIMOJHEHHBIM TYIIBIO, KPAaCKOH
WJIM MSITKUM KapaHJaIIoM.
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PucyHnok 45

3.5 NMNOCJIEJOBATEJIbHOCTb BbINOJIHEHUSA TEXHUYECKOIO
PUCYHKA

OTnaenbHBIC DIEMEHTH KOMITO3HUIIMH JOJDKHBI OBITh CBS3aHBI MKy COOOM, a
BHUMAaHKE COCPEIOTOUYCHO Ha TJIABHOM TpeaMeTe (KOMITO3UITMOHHOM IIEHTPE),
KOTOPOMY JIOJDKHO TIOTYUHSATHCS BCE BTOPOCTENICHHOE (dJIeMEHTHI). Pacionoxxenue
BCEX OTHOCUTEJIHHO TJIIaBHOTO JOHKHO OBITH TAKMM, YTOOBI CO3/]AJIOCh 3pUTEITHLHOE
paBHOBECHE MEXKy UX PUCYHKAMU U MYCTHIMU MECTAaMHU MEXIY HUMHU.

KomMmoHoBKka pucyHKa Ha JUCTE, T.€. PACIOI0KEHUE €ro MPOMOPIIUMOHAIBHO
dbopmary nucTa, UMeeT OOJIBIIIOE 3HAYCHUE JJI IOCTPOSHUS 1IETTOCTHOTO
npousBeneHus. [lonoxxeHune 1McTa MOXXeT ObITh TOPU3OHTAIBHO WM BEPTUKATHHO
M0 OTHONICHHIO K PUCYIOIIEMY U 3aBUCHUT OT KOH(UTypalnu u300pakaeMoro
npeameTta. M3o0paxkeHne npeaMera J0HKHO 3aHUMATh Ha JINCTE TPUMEPHO OKOJIO
%4 TOJIe3HOM TuIoIaau aucTta. M3o0paxeHrue He JOJDKHO OBITh CIUIITKOM MEJIKUM
WM OYEHBb KPYITHBIM 10 OTHOIICHUIO K (popmaty. Hemonmyctumo n3obpakeHue
peaMeTa, KOTOpoe OYJET BEIXOAUTH 3a IIPeIeiibl opMara.

YT0oOBI KOMIO3UIIMOHHO MTPABMIIBHO PACIIOJIOKUTh PHCYHOK, HEOOXOIUMO
ClIeTKa HAMETHUTh JTUHHUSIMH 00IIyI0 (OpMY U B3aUMHOE PACIIOJIOKEHHUE €ro
OCHOBHBIX YacTell. PekoMeHIyeTcs Mpy KOMITOHOBKE M300pakeHHsI CHavasa



BBITTOJIHUTh HECKOJIBKHX CXEMATHYECKHUX (YIPOIIEHHBIX) PUCYHKOB U BBIOPATh M3
HUX JIy4IIvii. B mporiecce BBIMOTHEHUS TaKUX YIPOIIECHHBIX H300pasKeHHHA
HIOJTY4a0T BO3MOYKHOCTb MOJTHEE TPEJICTABUTH B CBOEM BOOOPAKEHUU Oy TyIIIHI
PHCYHOK | OTIPEIeNIUTh HanOoJiee yauHOe ero pa3MeIlIeHIe Ha JIHCTe OyMary.

OCHOBHBIMH XapaKTEPHBIMHU TPHU3HAKAMU JIFOOOTO PHCYEMOTO MpeaMeTa
SIBJISIFOTCSL €70 KOHCTPYKIUS M Tiporiopiiuu. HaumHas pucyHOK, He0OX0aUMO,
IPEeX]IEe BCETO, MOHATh 00BEMHYIO (hOPMY TMPEAMETA U SICHO NPE/ICTABHUTH €TO
CTpOCHUE. AHAIM3HUPYS KOHCTPYKIHIO (DOPMBI, HY)KHO TIPABHIIBHO MOHSTHh Kak
pacnosararoTcsi B IPOCTPAHCTBE MMOBEPXHOCTH MIPEMETA M KaK 00pa3yeTcsl ero
oowvemHas Gpopma. Hammpumep, pucys ¢ HaTypbl MHOTOTPaHHUK (TIpU3MY,
nUpaMUIy, IPU3MATOM U JI.), HE CIIEAYET OTPAaHUYMBATHCS aHATU30M BHIUMBIX
TIOBEPXHOCTEH, a HAJIO MPEJICTABUTh OCTAIBHBIC, HE BUIUMbIC C JAHHON TOYKH
3pEHHS TOBEPXHOCTH.

3.6 NMMOPSIJOK BbIMNOJIHEHNST OTMbIBKU

OTMbIBKOM BblpaXkatoT 06beMHOCTb, CnefoBaTeslbHO, HeobXo4MMO Te UK
MHble MOBEPXHOCTM OKpalMBATb B pa3/IM4yHble TOHA B 3aBUCMMOCTM OT
ocBel,eHHOCTM o6bema, OT B3aMMHOTO Pacno/IOKeHUA, OT LiBeTa CaMoro obbema.
TeHb cobcTBEHHAs Bcerga OKasbiBAaeTCA CBeT/ee, YeM TeHb nagatowan. Kpyrabie
Tena A0KHbl 6blITb OTMbITbI C N1IaBHbIM Nepexoaom OT 6o/siee CBET/bIX TOHOB K
H6onee TemHbIM. Bce 3TO gocturaetca cnegyowmm obpa3om: pasBoaAaT clabbii
pacTBOp Kpackm (4asa, Kodpe M T.N.) MU MOKPbIBAIOT MM BCE€ OTMbIBaemble
NMOBEPXHOCTM, 33 WCK/JAKYEHMEeM CcaMbIX CBeTAblXx MecT. [locne Toro, Kak
NOKpalLleHHble MeCTa BbICOXHYT, 4YepTerK (M306parkeHne) NOKPbIBAOT TeM Ke
PacTBOPOM BTOPUYHO, HO YKe He Be3je, a TO/IbKO B TEX YACTAX, KOTopble TpebytoT
ycuneHua ToHa. [locne npocbixaHMA YepTexka Te MecTa, KoTopble TpebytoT
AaNbHeMLWero ycuneHnsa ToHa, NoKpbIBAlOTCA B TPETUN pa3 U TaK ganee. Takum
obpasom, JocTuraetca pasnmyme TOHOB (puc. 46).

KpuvBble NOBEPXHOCTN NOKPbLIBAOT TaKMM e 06pa3om MHOrOKpaTHO nocne
TOro, Kak MOBEPXHOCTb MX pa3buTa Ha YyacTu (puc.l). Tak, NOBEPXHOCTU UUAMHAPA
pa3bmBalOT Ha pAL MNPAMOYrOAbHbIX MONAOC, MapaNfefibHbIX OCU UMANHAPA,
lUApOBYO NOBEPXHOCTb pPa3buBaldT Ha psag  KoAeu, nepneHAUKYAAPHbIX
HanpaB/leHUO /Nyd4a cBeTa, M T. A. Yem Oonbwe peneHuih, Tem bonee
paBHOMeEpHbIM ByaeT nepexos TOHa OT CBET0M0 K TEMHOMY.

Ecnn HeobxoaMmo NONYyYUTb MOBEPXHOCTb KOHTYPA C HE3aMETHbIM A TNas
nepexon0om TOHA/NbHOCTEN, MNOKPACKy Npoun3BogAT cnocobom pasmbiBKK. B aTom
CNnyyae pa3BoOAAT KPACKy CUMIbHOTO TOHA. Ha KMCTb HabMpaloT HEMHOTO KpPacKn m
HAaHOCAT NONOCY CBEpPXY MO KOHTYPY, @ APYron KUCTbio (HabupatoT Ynctyto Boay)
BNIA’KHbIM KOHL,OM Pa3MblBalOT HAaHECEHHYIO KPACKy B HanpaB/ieHUM OCBETNIEHMUS.
Mo mepe ABUKEHUS B CTOPOHY pPa3mbiBa KMCTb A0/IKHA ObITb BCe cylwe. K paboTe
C aKBape/bHbIMW Kpackamu cnegyeTr NPUCTYNaTb C YMCTbIMM pyKamu. OT pyk



MOTYT OCTaTbCA NATHA Ha 6yN\are, YTO NPEenATCTBYET POBHOMY HaHECEHUNIO KPACKU.
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4.PA3BEPTKN MNOBEPXHOCTEMW
4.1.0BLNE NOJIOXKXEHUA

ITox pa3BepThIBaHHEM CIIETyET MIOHUMATh COBMEILIEHUE BCEIl MOBEPXHOCTH TeJa
C TUIOCKOCTBHIO.

PA3BEPTKOM Ha3eiBaeTcs ¢urypa, B KOTOpYIO TIpeobpasyercs NpH
COBMEULIEHUU C IJIOCKOCTBIO TMOBEPXHOCTh, MOApazymMeBaeMas Kak TuOKas, HO
HepacTsDKUMas U HeCokuMaemasi TUICHKA.

Pa3BepThiBaeMble TMOBEPXHOCTH MOTYT OBIThb pa36epmuvléaroujumMuca u
Hepa3eepmuvleaOUWUMUCA.

K PA3BEPTBIBAIOIIMMCS oTHOCSTCSI Takhe MOBEPXHOCTU, KOTOPHIE MOTYT

ObITh COBMEIICHBI C IUIOCKOCThIO 0€3 pa3phlBOB U ckiagok. K artomy tumy
OTHOCATCA BCE€ MHOIOTPAaHHbIE IIOBEPXHOCTH. Pa3BepTkoM MHOIOrpaHHOU
MOBEPXHOCTU SIBJIAETCSA IUIOCKash (Qurypa, TMOJy4YeHHas IOCIEI0BaTEIbHBIM
COBMEIIICHUEM C OJHOM M TO K€ IUIOCKOCTBIO BceX ee rpaHen. llostomy
IIOCTPOEHUE PA3BEPTKM MHOTOTPAHHOM IMOBEPXHOCTH CBOJIUTCSA K OIPEIECICHHIO
HaTypaJIbHOTO BHU/IA €€ OTJAEIbHBIX TPAHEH.
W3 KpUBBIX MOBEPXHOCTEHW K YHCIY Pa3BEPTHIBAIOIIMXCS OTHOCATCA TOJIBKO TE
JIMHEWYAaThIE MOBEPXHOCTU, Y KOTOPBIX KacaTeJbHAas IUIOCKOCTh BO BCEX TOYKaX
OJIHOM M TOM ke oOpasyrolieil mocrosiHHa. Eciu ke y TuHeiuaTol moBEpXHOCTH B
pa3IMYHBIX TOYKAX OJHOW U TOW K€ 0Opasylollel pa3Hble KacaTelbHbIC
IJIOCKOCTH, TO OHA HE Pa3BEPTHIBACTCS U HA3BIBAETCS KOCOM MOBEPXHOCTHIO.



Takum o00pa3oMm, K 4YHCIY pa3BEPTHIBAOIIMXCSA JIMHEHYAThIX MOBEPXHOCTEN
OTHOCATCS UWJINHApPUYeckue (puc.47a), konuveckue (puc.470) m TOpPCHI
(puc. 47 B).

a)
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Bce ocrannHbIC KPHUBLIC ITIOBCPXHOCTH HC PA3BCPTHIBAIOTCS Ha IIOCKOCTh U
IIO9TOMY IIPpHU HCO6XOI[I/IMOCTI/I HU3TrOTOBJICHHUA 2THX HOBerHOCTCﬁ U3 JUCTOBOI'O
MarTcpuajia ux HpI/I6J'H/I)KCHHO 3aMCHAIOT pa3BEPThIBAIOITMMHCS ITIOBECPXHOCTAMMU.

4.1.1 AHannTU4YecKum cnocood

OTOT cnoco0 3aKiovaeTcs B HAHECEHWHM Ha 4YepTeX pa3BEepTKU BCeX

NPEABAPUTEIILHO  BBIYUCIISIEMBIX  PAa3MEpPOB, HEOOXOAMMBIX ISl  pacKpos
Marepuana.
[{unuuap. Pa3BepTka OOKOBOM MOBEPXHOCTH MPSMOIO KPYroBOro HMIMHApA (puC.
48) mnpexacraBisieT co0OMl MPSMOYTOJBHUK, BBICOTA KOTOPOTO paBHA BBICOTE
mwmHapa (H), a qmHa — mumHe oKpyKHOCTH (quamerp ) OCHOBaHUS. MOXKET
OBITh OCYHIECTBJIEHO PA3IMYHBIMU CIIOCOOAMM, KaK aHAJTUTUYECKH, TaK U

d Jed
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Konyc. Pa3BepTka mpsiMoro kpyroBoro kKoHyca (puc.49) mpencrtaBiseT coOoi
CEKTOp Kpyra, paauyc KoTtoporo R paBeH mimHEe oOpasyromeid KoHyca, a
IEHTPAIBHBIN yToJ1 (° onpeaenseTcs: opMyIIo:

¢@=180°d/R.
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4. MOCTPOEHUE NEPCMNEKTUBbI TEOMETPUYECKUX TE

4.1. BbIOOp TOUYKMU 3pEeHUs1 U NOSTIOXKEeHUA KAPTUHHOM NJTIOCKOCTU

JIJist mosy4deHust XOPOIIEro MEePCHEKTUBHOTO U300paKeHUsT PEKOMEHIYETCs
npu  BBIOOPE TOYKH 3pCHHS W TIOJOKECHHS  KapTHHHOM  TUIOCKOCTH
PYKOBOJICTBOBATHCS CIICTYIONIMMU TIPaBUIAMH, BBIPAOOTaHHBIMU TTPAKTUKOM.

1. IHonosrcenue mouku 3penus JOJDKHO O0O€CleUrMBaTh XOPOLIYIO
0003peBaeMoCTh NpeaMeTa. Ero cocTaBHBIC YacTH HE JTODKHBI 3arOPaKUBATh APYT
Apyra.

Yeon 3penusa ¢ - yron Mexay nNpoeuupyOIMMH JIy9aMy, HapaBIeHHBIMU
B KpaliHMe TOYKH TulaHa mpeamera (puc. 50), MokHO Opath B mpezenax ot 18 1o
53°.

Jlnst Toro 4toObl MpeaAMET ObUI SICHO BHUJIEH 0€3 MOBOpPOTa T'OJIOBHI, YTOJ
3peHus M0JbKeH ObITh He Oosiee 23°. Tak kak pa3Mepsl KapTHHBI BCETJa HEMHOTO
OoJble pa3zMepoB H300pakaeMoOro Ha HEW MpeaMeTa, TO HAUAYUUIUM Y210M
3peHus 014 KapmuHsl cuantaercs yroa ¢ = 28°. Ilpu 3ToM 3HaYeHUH HANOOIBIITHIA
pasmep (00) xapTuHbl (IIMPUHA WA BHICOTA) 6060e MeHbute ¢ ynanenHoctu (d)
OT TOYKHM 3peHus, 1.e. d/00 = 2.

2. KapTuHHYIO IUIOCKOCTh OPUEHTHUPYIOT TakK, 4TOOBI TJaBHas Todka P

OKa3aJiaChb B IIpcaciaax Cpe,Z[HCI‘/JI TPCTHU MIHUPHUHBI KAPTHHEI, a FOpI/ISOHTaJILHBIfI CJIC



K1 xapTUHHOW IMJIOCKOCTU C OJAHOW M3 CTOPOH IJIaHa (Yalle BCEro - ¢ IJIaBHBIM
dacamom) cocTasisin yroi ot 25 mo 35°.

[lenecooOpa3Ho, KpoMe TOTO, KAPTUHHYIO TNIOCKOCTh COBMECTUTH C OJIHUM
u3 pebep mpeameTa, KOTOpOe Ha MEePCIeKTUBHON MpoeKnuu OyaeT n300paeHo B
HUCTUHHYIO BEJTUYHUHY.

Ha npaktuke ayig BbIOOpa TOYKM 3pEHUS U TOJIOKEHHUS KapTUHHOU
IJIOCKOCTH TPHUMEHSIOT I1a0J0H, W3TOTOBJIEHHBIM W3 JIMCTOBOTO KapTOHA TIO
pasMepam, yKa3aHHbIM Ha puc. 51.

JIisi mepeHoca TOYeK ¢ KOMIUIEKCHOTO YepTeka Ha KapTUHY HPUMEHSIOT
MOBOPOTHYIO JIMHEHKY, HW3TOTOBJICHHYIO TakK)Ke€ W3 JIMCTOBOTO KapTOHA TIO
pasmepam (puc. 52).

3. BpIcOTy ropu3oHTa OOBIYHO MPUHUMAIOT HA YPOBHE TIJIa3 YEJIOBEKA,
crosiiero Ha 3emie, T.e. h = 1,5 - 1,7 m. [Ipu nzo0pakeHUH 3aCTPOMKH OOJIBIIIOTO
paiioHa BeIcOTy ropu3oHTa Oepyt paBHoi 100 M u Gosee. Takyro mepcrneKkTUBY
Ha3bIBAIOT MEPCIEKTUBOM "'C ITHYBETO ToseTa .

WNrak, Ha mepBOM »JTame TMOCTPOCHHUS] TEPCHEKTUBBI 10 3aJaHHBIM
MPSAMOYTOJIBHBIM TTPOCKITUSAM 3/IaHUSI WK TIPEAMETa HEOOX0IUMO:

- BBIOpATh MOJOKEHUE TOUKU 3PEHUSI OTHOCUTEILHO MPEIMETa;

- YCTAaHOBUTH HAIPABJICHHUE TJIABHOTO JIy4a;

- OIIPEACIINTD IMOJIOKCHUC KapTHHHOﬁ IIJITOCKOCTH.
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4.2 MeToa apXUTEKTOpPOB

B npaktuke paOOThl apXUTEKTYPHBIX MACTEPCKUX IIUPOKO MPUMEHSETCS
METOJI TOCTPOEHHUSA MEPCHEKTUBHBIX H300paKEHUH C HCIOJIb30BAHUEM TOYEK
CXO0/1a MapasuiebHBIX MPSMbIX.

[TocTpoeHre nepcrneKTUBLI JaHHBIM METOJOM OCHOBAaHO Ha MCIOJb30BaHUU
OpPTOTOHAIBHBIX MPOEKUUNA MpPEeIMETa U MOXET OCYIIECTBIATHCS Ha OTIAEIBHOM
mucte. CylmIHOCTh METOJa CBOJUTCS K MOCTPOCHUIO MEPCHEKTHUBHI OCHOBAHUS
(y1aHa) mpeaMeTa W K MOCIEAYIONIEMY OINPECICHUIO TMOJ0XKEHUS OTIACIbHBIX
TOYEK N300pa’KEHNUS 110 BBICOTE.

HPUMEP. IlocTpouTh NEPCHIEKTUBY TEOMETPUUECKOTO TEJIA, 3aJaHHOTO B
OpPTOTOHAJIBHBIX MPOEKIHIX HA puc. 53.

[TocTpoeHue MpoBOANM B CIAEAYIOIIEM MOPSIKE.

1. PyKoBOJACTBYSCH BBIIICU3IOKEHHBIMHU TPAaBUJIAMUA HA3HAUYEHUS TOYKHU
3peHuss ¥ KapTuHbl, yepe3 peOpo Di;=E; mimana tena mposomum ciex Ki(0101)
KapTUHHOM TUIOCKOCTH, HAMEYaeM OCHOBAHMS TOYKU 3PEHHs S1 (TOUKY 3pEHHUs) U
riaBHOM Touku Pj. IIpoBOJAMM JIMHHIO TOPHU30HTA Ha PaccTOSHUU h oT nmuHMM
OCHOBaHMsI KapTUHBI (Ha GPOHTATLHOMN MPOEKIIHNH).

2. Ha ropusoHTanmpHON mpoeknuu (cM. pUC. 53) TPOBOAMM TIPSMEIE,
COCIMHSIONINE OCHOBAaHWE TOYKHM 3PEHHSI S; CO BCEMH BHIMMBIMU BEpIITMHAMHU
OCHOBAHUS MPEIMETA.

Touku nepeceuenns 1, 2, 3, 4, 5 u 6 3TUX MPSAMBIX C OCHOBAHUEM KapTHHBI
MEepEeHOCUM B TMepcrnekTuBy (puc. 54) W TPOBOAUM Uepe3 HUX TOHKHUE
BEpTUKaJIbHBIE TUHUU. [IlepeHocuM B nepcnekTuBy Takxke Touku D1 1E1m Ay

3. IlpoBonuM Ha TOPU3OHTAIBHOM MpoeKIuu TmpsMmble SiF1 u SiFy
(mpoextmu snydeit SF u SF'), mapannenpHble CTOPOHAM OCHOBAaHMS TIPEIMETa, 10
nepeceueHusi ¢ ocHoBaHueMm kapTunbl K; B Toukax F; u Fi' (ropuszoHTasibHBIC
MPOEKIMU TOYEK CXO0a); ompenenseM (CM. puc. 54) Ha JTUHUU TOPU3OHTA TOUKH

cxona F u F' ropusoHTansHbIX pedep JaHHOTO Tena.
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4. CTpouM TIEpCHEKTUBY OCHOBAHHUSI Tela, TOJB3YICh CIOCOOOM,
PAaCCMOTPEHHBIM B ITPUM. | IIpeabIayIEel TEMBI.

[Ipexne Bcero, ctpouM nepcnektuBy ctopon EN, EM u BL, coenunss touky
Di=E1 (cm. puc. 54) ¢ Toukamu F u F', a Touky A' - ¢ Toukoii F', u onpenensem
nonoxenue BepmH N, M, B u L (B mepcnektuBe oHM He 0003HAYEHBI) MpHU
MOMOIIHM BEPTUKAJIBHBIX MPSAMBIX, IPOXOASIINX yepe3 Touku 1, 3, 5 u 6.

[Tocne sToro, umes nepcnexktuBy BepiuH E, N, M u B, ctpoum nepcrexktuBy

OCTAJIbHBIX CTOPOH W BCPIINH OCHOBAHUA.



5. Ctpoum mepcnektuBy pedbpa DE wmm (DD;), oTknagsiBasi ot Touku Dj
BBEPX BJ0JIb BEPTUKAILHON IIPSIMOM HATYPAJIbHYIO JUTHHY 3TOTO pedpa.

6. Ctpoum nepcniektuBy pedpa AB, oTkianpiBas ero HaTypaiabHYIO JIJTMHY B
BUJIe oTpe3ka Ai'A’, paco0KeHHOI0 B KAPTHHHOM MIJIOCKOCTH.

Otpe3ok A;'A' MOXKHO paccmaTpuBaTh WJIM Kak Mpoekiuio pedpa AB Ha
mwiockoctd K, WM Kak JMHUIO TepeceyeHusi C IJIOCKOCThIO KapTUHBI

MPOJOJKEHHOW TPaHU MPEAMETA.
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/. JlanpHeline MOCTPOEHHUS BBIMOJHEHBI Ha PHUC.55 M 3aKIIOYAIOTCS B
MPOBEICHUH TOPU30HTAIBHBIX pedep mpeaMeTa, uaymux B Touku cxona F u F'.
IIpumeuanue. [lepcnexktuBa Tena Ha puc. 54 u 55 nmoctpoeHa B macmrade 2:1

110 OTHOIIIEHHIO K pa3MepaM OPTOrOHAIIBHOTO YepTexka (cM. puc. 53).



5. OCHOBbI NOCTPOEHUA TEHEUN

[TocTtpoenue TeHeH © H300pakKeHHE CBETOTEHH HA AapPXUTEKTYPHBIX
yepTrexkax 3JaHUM TMOMUMO TMpUAaHUs WM  OoJyibllied  HArJdsgHOCTH U
BBIPA3UTEIBLHOCTH MUMEET M JIPYyrue KOHKPETHbIE 1EJU. 3Has MacliTald deprexa,
MOXHO 0€3 MJIaHa ONpEeNeNuTh pa3Mep WM «BBIHOC» JI000M BBICTYMAIOIICH OT
IJIOCKOCTHU (pacasia yacTH 37aHUs.

[To BenMuMHE TEHU, TTAJAIONIEH HA 3€MJITI0, MOXKHO CYAUTH O BHICOTE 3AaHUS
Ha 4YepTeKax reHIuiana. [103ToMy TeHU JOJKHBI CTPOUTHCS TOYHBIMH NPHEMaMU
F€OMETPUYECKUX IIOCTpOEHUU. PucoBaHMe TeHENM «HA IUWa3», HE HMEIOIIEe
MPOEKIMOHHON CBSA3M C POpMOM 00bEKTa, BEAET K OMMUOKaM B OIlEHKE 00BEMHO-
MPOCTPAHCTBEHHON KOMIIO3UIIMK OYIyIIEro COOPYKEHHsI M Ha YepTexKe
HEJIOITYCTHUMO.

Ha oproronansHoM 4yepTeke U B aKCOHOMETPUU MIPUMEHSIOT €CTECTBEHHOE
(comHEYHOE) OCBEIlleHHEe, KOrjJa HMCTOYHHK CBeTa yAaJI€H B OECKOHEYHOCTh, U
CBETOBBIC JIy4d MapaieTbHbI IPYT APYTY.

Tenb Ha HEOCBEMIEHHON YaCTH MpPEIMETa HA3bIBAIOT COOCMBEHHOU MEHbIO
(puc. 56,a). I'panuna (MMHHMS) Ha TOBEPXHOCTH TMPEAMETa, pa3aelisrolias
OCBEHIEHHYIO YaCTh OT HAXOMSIICHCS B TEHU, HA3BIBACTCS KOHMYPOM COOCMBEHHOU
meHU.

Tenn, orOpacbiBaemas MPEAMETOM Ha IIOCKOCTh WM TIOBEPXHOCTD,
HA3bIBACTCS naodaroueti meHvlo, a JUHUS, OTpaHUYUBAIONMas €€ — KOHTYpPOM
nagarouieii Teau (muaus AS'B).

Konmyp naoaroweti menu onpeoensemcsi KOHmMypom coo6CmeeHHOl MeHU.

KoHTypbl cOOCTBEHHOW M Tajarolie TEHU BCEraa MpPEICTaBISIOT cOOOM
3aMKHYymy0 QUTypy.

VYuuThiBas BO3MYIIHYIO CPEIy, BBISIBISIOT CaMylO0 CBETIIYIO 30HY (OJHK),
caMyio TEMHYIO 30HY (30Ha 6), moayToHa (30HHI 1, 2, 3, 4, 5), pediiekc u KoHTpacT
(puc. 56,0).
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30Hy majarolell TeHU MOKa3bIBAIOT TEMHEE COOCTBEHHOM C PaCTSDKKOW K
CBETJIOMY TOHY OKOJIO €€ KOHTYpa.

HarnsaHocTs n300paskeHust IOCTUTACTCSI 08YMsL ONepayusimu.

llepsas — nocTpoeHue KOHTYpPOB (TpaHUI]) TEHEW, YTO SIBISETCA 3aaauei
Ha4YepTaTEeNbHON r€OMETPHUH, Ha3bIBACTCS «2e0Mempusl meHetiy.

Bmopas — rpaduueckoe BBIABICHHE Tpajallii CBETOTEHHM C YYETOM
bu3MYEeCKUX 3aKOHOB OCBEILIEHUS U (PU3MOJIOTUN BOCTIPUSTUS — «hu3uKa meueiry,
KOTOpasi Ha3bIBAETCs BO3AYIIHON ITEPCIIEKTUBOM.

Hanpasnenue nyueiti  ceéema Tpu OPTOTOHAIBHOM  IPOCHUPOBAHUU
NPUHUMAIOT TapaUIeNbHBIM OuaeoHanu Kyba, TPaHU KOTOPOTO COBMEIIEHBI C
MJIOCKOCTSIMH  Tipoekiuii  (puc. 57,a). Ilpoexknum cBeroBoro nyda S’ u S”
COCTaBIISIIOT C OChIO X yrod 45° (puc 57,0).
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HcTuHHBINM yron HakJIOHA Jiyda K TOPU30HTAIBHOM IJIOCKOCTH IPOEKIUU
paBeH ~35°, KOTOpbBIN cTpoutTcs Tak: BeruepuuBaeTcs kBaapaT ABCD (puc. 58),
3ateM ero jauaroHaidb AC oTkiIagpBaeTCd Ha NPOJOJDKEHHH CcTopoHbl AD.
[Tonydyennast Touka E coeaunsietcsi ¢ Toukoi B, Torna yron AEB u Oyner pasen
WCTUHHOMY YTJTy HaKJIOHA JTyda CBETa.
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Pucynox 58

[Toctpoennslii Takum oOpazom npsimoyroidsHuKk ABFE ¢ cooTHOmenuem
CTOPOH 1:4/2 nonoGen CTaHJJAPTHOMY OCHOBHOMY (pOopMaTy 4epTEXHOIO JIHUCTA.



6 TOCTPOEHUE TEHEW B IEPCIIEKTHUBE

JIiist mpyuiaHus IePCIEKTUBHBIM U300paKeHUsIM OO0JIbIlIel BHIPA3UTEILHOCTH
CTPOSIT COOCTBEHHBIE U Ma/Ial0IINe TEHU U300paKeHHBIX 00BEKTOB. B 0CHOBY ATHX
MIOCTPOCHUIN  TIOJIOKEHBl T€OMETPUYECKHUE TMPEANOCBUIKA TEOPUM  TEHEH,
pacCMOTpPEHHBIE paHEe B MPEABIAYIIMX Kypcax NpH HW3yYCHUM HA4YepTATEIIbHOU
reomeTpuu. He mMOBTOpsAsi MX 3aHOBO, NEpelieM K KOHKPETHBIM IpuUMepam
NOCTPOEHUS, HA KOTOPBIX MOKaXEM HEKOTOPbIE OCOOEHHOCTH, MPUCYIIHAE ITHUM
METOJIaM.

[TocTpoeHre TeHel B MEPCHEKTHBE UMEET MHOTO OOLIEro ¢ aHaJIOTMYHBIMU
MOCTPOCHUSIMU B aKCOHOMETpHUH. Tak ke Kak U B aKCOHOMETPHUH, B MEPCIEKTUBE
JUTSL IOCTPOCHMSI TeHEH HEOOXO0AMMO 3aJaTh HANIPaBJICHUE CBETOBOTO JIyuya U UIMETh
Ha 4YEepTeKe €ro BTOPUYHYIO NpoeKnui. Ho MoCKoabKy B OCHOBE NMEPCHEKTHUBBI -
LEHTPaJIbHOE NPOCLHMPOBAHUE, A HE MapaJUIEIbHOE, TO U JIy4EBbIE NpPSIMbIE, UX
MPOEKIINY, MapauielibHble B MPOCTPAHCTBE, UMEIOT B MEPCHEKTUBE CBOM TOYKHU
CX0Ja.

Tak Kak MCTOYHHMK CBETa S CUHUTAETCS yAAJEHHBIM B OECKOHEYHOCTh, TO
BTOPHUYHAS MPOEKIMS €ro JOJKHA ObITh HAa JIMHUM FOPU30HTA. B 3aBUCHMOCTH OT
HaIlpaBJICHUS JIy4ed U TOJIOKEHUS MCTOYHHKA CBETA OTHOCUTEIBHO 3PUTENS U
KApTUHBI BO3MOKHBI CJIEIYIOLIME TP OCHOBHBIE CXEMBI TeHEH (puc.59).

Ha mepBoii U3 HUX COJHIIE HaXOJIWUTCA MO3aqu 3puUTeNs, cieBa. [lpu sTom
TOYKA CXO0J1a MPOEKINH JIy4el pacroio’keHa Ha TOPU30HTE Si, TOUKA CXO0J1a CaMUX
JTydei (MepcreKTuBa CONHIA S) - HUKE TOPU30HTA HA OJHON BEPTUKAIHN C TOYKOM
S1.

Ha BTOpoO#i cxemMe COJHIIE pacroioXKeHO Tepell 3puTeneM. lenepb
NepPCIeKTHRA COHIIA (S) HaXOAMTCS BIIEPEIN 3PUTENS BBIIIC TOPU3OHTA HA OJTHOM
BEPTHUKAJIHU C TOUKOH Si.

Ha Ttperbent cxeme Jiyun cBeTa MNapajuiesibHbl KAPTUHHOW ILIOCKOCTH,
MO3TOMY OHHM M300pakaloTCsa U Ha MEPCIEKTHRE MapaJlIeIbHBIMUA, 2 BTOPUYHBIE HX
MPOEKILINH - MAPAIJIETbHBIMU OCHOBAHHUIO KAPTHUHBI, T.€. TOPU30HTAIbHBIMHU.

OueBuaHble yAOOCTBA TOCTPOCHHUH IO TPEThEH CXEeMe MO3BOJISIIOT
WCIIOJIb30BaTh €€ JIJIsl BBITIOJIHGHUS 3ajaHus. Bce manbHelimme npumepsl OyayT
JIaHbI 110 ATOM CXEME.
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6.1 OCHOBHBIE TIPUEMbI IIOCTPOEHUA

Jlyun cBeta, majiasg Ha MOBEPXHOCTh KaKOTO-IMOO Tesa, o0pa3yloT Ha He
OCBEIICHHYIO M HEOCBelleHHYI0 uYacTh (puc.60). Tens, oOpasyromascs Ha
HEOCBEICHHOW 4aCTH IIPEAMETa, Ha3bIBACTCSA COOCTBEHHOU TEHBIO.
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T NALALOULAS
"TEHb

COBCTBEHHAG TEHb

Puc. 60

Jlunus, pazgensomias Ha TOBEPXHOCTH MpeaMeTa OCBEUICHHYIO U
3aTEHCHHYIO YacTH, Ha3bIBACTCS KOHTYpoM coOcTBeHHOM TeHu (nmuuus AOB). B
CBOIO O4Yepe/lb, MAHHBIM NpEeIMeT OTOpachiBaeT TEHb Ha TeJa, HAXOJSIIUECS
no3aau Hero. Tenb, 00pa3yromasicss OT OJHOTO MpeAMETa Ha JIPYroM, Ha3bIBAETCS
naoarwuieii meHvlo, a €€ BHEILHSS TPAHULIA - KOHMYPOM nadarouwieil menu (JTUHUS
AO'B).

PaccmarpuBast puc.60 Mbl BUAMM, YTO MEXKIYy KOHTYpPOM COOCTBEHHOW H
najaroell TeH! CYIIECTBYET MpsiMasi CBsI3b: 00a KOHTypa O0pa3yroTCs JTy4eBOU
MOBEPXHOCTHIO, KaK ObI 00EPTHIBAOIICH JaHHBIN MPEIMET U TIepeceKaroliel 3aTeM
MPEAMETHYIO IIOCKOCTh.

NupiMu clioBaMHU, KOHTYp Majarolleld TEHU SBISIETCS TEHBIO KOHTYpa
COOCTBEHHOMU TEHH.

Takum oOpa3zoM, Hamed 3afadeld SIBISETCS MOCTPOCHHE KOHTYPOB TEHEM.
BrisiBieHne rpajanuii  OCBENIEHHOCTH BHYTPM 30HBI TEHM W CBeTa Oyaer
PacCMOTPEHO HUXKE.

[Ipy BbIMONHEHWM 3aJlaHWsl  KCIOJIB3YEM TPHU OCHOBHBIX cHoco0a
IIOCTPOCHUS TEHEU.




1) Cmoco6 ciaema Jiyda OCHOBaH Ha TOM, YTO TEHb, MaJaromias OT TOYKH,
SIBJIICTCS CJICAOM JIyda, ITPOBEJACHHOIO Yepe3 3Ty TOUKY, T.C. JIyd S BCTPEUACTCS C
IpEIMETHON IIOCKOCTBI0 B Toi Touke O, rme oH mepecexaercs co cBoei
BTOPUYHOM npoekiuen S (puc.60).

2) Cnocod Jiy4eBbIX CeYeHHH COCTOUT B TOM, YTO IIPH IMOCTPOCHHH TCHEH
KaK COOCTBCHHBIX, TaK M TQJArOIINX, MPEAMETHI PACCEKAIOTCSA ILIOCKOCTSIMH,
napajieIbHBIMK JIy4y CBETa, T.C. MapaUIeIbHBIMU IUIOCKOCTH KapTHHBI. Tak, Ha
puc.61 mydeBas MIOCKOCTh O paccekaeT mpeameT mo auHauu 1:122;1, Ha KoTopoi u
Oyner majaromas TeHb oT npsmoil AAi; orpeskamu 111 u 1AT. Dtum cnocobom
MOKHO ITOCTPOUTH COOCTBEHHBIC W IaJIalOIINE TCHH JIFOOBIX TTOBEPXHOCTEH, XOTS
MIOCTPOCHUS MOTYT OBITh BeCbMa HACBHIIICHHBIMH M CJIOKHBIMHU.

3) Cnnoco6 oOpaTHBIX Jy4Yeil IpUMEHSETCs, KaK MPaBUIO, JJIS IOCTPOCHHUS
najaImMx TeHeH OT oaHoro mpeamera Ha apyro. CrocoO 3akimroyaercs B
OTIPEICIICHUH TOUCK MepeceUCHMs] KOHTYPOB IMaIal0IIMX TEHEH OT OJHOW U JPYyroi
MOJICIN Ha TIPEAMETHON TUIOCKOCTH. M3 3THX TOoUek 3aTeM IPOBOJSTCS 00OpaTHbIE
JYYHM JI0 TIepecedeHus] ¢ KOHTYpOM COOCTBEHHOH TEHHM IpEIMeTa, Ha KOTOPOM
CTPOUTCS TEHBb OT JIPYTOro MpeIMeTa.

JlyueBasl TJIOCKOCTH A:

.
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Puc. 61



Puc. 62

Tak, Ha puc.62 mnagatoias TeHb OT OpsiMOil AB COCTOUT U3 TpeX OTPE3KOB —
A-1; 1-2 u 2"BT. Ha npeaMeTHO MIIOCKOCTH MOCTPOEH KOHTYP MaJaroliell TeHH
npeaMeTa U TeHb npamoil AB. Touka 2" B nepeceuenun xoutypa NMT ¢ tenbro
npsamoii ABT oGpaTHbIM JyuoM IepeHeceHa Ha KOHTYp COOCTBEHHOM TEHHU
npeamera, T.e. Ha pedpo NM. [lanee mocTpoeHue BUAHO U3 YEPTEKA.

Crioco6 oOpaTHBIX Jydeil OUY€Hb IPOCT U JA€T BO3MOXKHOCTH JIETKO CTPOUTH
XapaKTEPHBIC TOYKH IMaIAIOIICH TCHH — €€ MePECeYCHHS ¢ KOHTYPOM COOCTBEHHOU
TEHH.

6.2 TEHb OT TOUKH U OTPE3KA MPSIMOM
HA I'OPU3OHTAJIBHBIE U BEPTUKAJIBHBIE ITVIOCKOCTH

JIist mostydeHust TeHU OT TOYKH A (puc.63) Ha yepTexke uepe3 TOUKY A U ee
BTOPUYHYIO MPOEKIMIO TMPOBOASIT COOTBETCTBEHHO Jy4 S W €ro BTOPUYHYIO
MPOEKIHIO S1 710 X B3aMMHOTO Tiepeceuenus. [lomydennas touka AT — cient yqa
Ha PEeIMETHOM MJIOCKOCTH, T.€. TEHb OT TOUKH A.



h

Puc. 63

JUIst HaXOKAEHUsI TEHU OT OTPE3Ka PA3IMYHOIO MOJOKEHHUSI METOAOM CleNia
Jy4a YYUTBHIBAIOT CIAEAYIOIIHE MMOJO0KEHNU HaYepTaTeIbHOM T€OMETPHUH.

1) Ecnu npsiMast IepreHInKyIIpHa TOPU30HTATLHON TUIOCKOCTH, TO €€ TeHb
Ha 9TOM IJIOCKOCTHU COBIIAJAE€T CO BTOPUYHOMN MPOEKIMEN CBETOBOIO JIy4a WIH
napajuienbHa et (puc.64 u puc.65).

Puc. 14

S
S,

Puc. 65



2) Ecnu npsimasi mapajuienbHa Kako-1u00 MIIOCKOCTH, TO €€ TeHb Ha 3TOH
IUIOCKOCTH  TapajuleibHa  mpsMoidl.  JI7s  BEpTHUKANbHBIX — MPSAMBIX — HUX
NapajuIeTbHOCTh CBOMM TEHSM Ha BEPTHUKAIBHBIX IUIOCKOCTSIX COXpaHSIETCS U B
MIEPCIICKTHBE, a JJI1 TOPU30OHTAIBHBIX MPSMBIX 3Ta MaPALICIBHOCTh YIUTHIBACTCS
B MEPCIIEKTHUBE 00IIel TOUKoM cxona F Ha muHum ropuzonTa (puc.66, puc.67).

Puc. 67



Ha puc.67 Tenu ot BepTHKaNbHBIX NpsAMBIX AA1 u BB:1 nmubo coBnaaaoT ¢
HaIpaBJeHUEM BTOPUYHOM MPOEKIMU CBETOBOTO nyya Si (oTpe3ku A1l u Bib Ha
NPEAMETHOM IUIOCKOCTH), JHOO €My MapajulelibHbl Ha TOPU30HTAIbHBIX
momankax npeamera (orpesku 6-7, 8BT u 2AT). Ha BepTHKAIBHBIX IIOCKOCTSAX
npeaMeTa TeHU oT npsiMbiXx AA1 u BB1 uM napamnensasl (otpesku 1-2, 5-6 u 7-8).

TeHn OT ropu3OHTAIBbHOW MNpsiMOM AB Ha TOPU3OHTAIBHBIX IUIOMIAIKAX
npeaMera UMEIT OOyl TOouKy cxoma F Ha nmmum ropusonra (orpesku AT3
u 4BT). Otpe3ok Tenu 3-4 monayueH mo MOCTPOEHHMIO: CHaYaIa mocTpoeHa Tens BT,
3aTeM MpoBeAeH oTpe30oK B4 c HampaBieHuWeM B TOUYKYy F, aHAlOrM4YHO HaiijieHa
Tenp ToukH A — AT, u mposemen orpesok A'3 ¢ manpasienumem B Touky F,
HaKOHEIl, COeUHEHBI TOUKH 3 U 4.

Ha puc.68 mnokazano nmoctpoenue TeHu ot ctepkHid AK (kpoHiureiiHa),
BBIXO/ISIIETO U3 IJIOCKOCTH BEPTUKATBHOW CTEHBI MO PSIMBIM YTJIOM.
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Puc. 68

TeHb OT TOYKM A TOJy4€HA HA MPEIAMETHOM IJIOCKOCTH METOAOM Cleaa
nyda. Otpe3ok Temu g0 creHsl ATl mmeer wHanpasienme B Touky F, T.k.
KPOHIITEHH Topu30HTajIeH. TeHb Ha CTEHE IMOJyYeHa COCIUHEHUEM TOYKHU
nepesnoma TeHu 1 ¢ ocHoBanueM K kpoHireiiHa.

Ha puc.69 nocrtpoena teHb oT ctepkHsi AK, BBIXOASIIET0 W3 IJIOCKOCTH
CTEHBI MIOJI POU3BOJIBHBIM YTJIOM.



Puc. 69

TeHb OT TOUKM A MOCTpOEHA METOAOM clie/ia Ty4da. 3aTeM Ha ctepkHe AK
HY’KHO B3$5ITh OJIHY IPOU3BOJIBHYIO TOUKY, Haripumep M, 1 IOCTPOUTH OT HEE TEHb.
Coenunus TeHb AT ¢ Tenpio MY, KoTOphIE pactonoKeHsl B IPeaMETHOM
II0CKOCTH, poaosokuM juauio ATMT 10 nepeceuenns ¢ OCHOBaHUEM CTEHEL, a
3aTeM TOYKY nepernda TeHu 1 coeIMHUM Ha MJIOCKOCTH CTEHbl C OCHOBAHHUEM
crepxHs K.

Ecnu Ttenp ot BcomorateiabHo Toukn M momnazeTr Ha cteHy (puc.70), To
IIOCTPOEHUE TEHH HYXXHO HAayuHaTh, COEAMHUB OCHOBaHue crepxkHi K ¢
MOJIYYCHHONW TEHBIO MT BcromorarenbHoil Toukun M. 3aTem NPOVINTh TEHb
KM 10 Mecta nieperua — OCHOBaHMs CTE€HBI — M 3aKOHYUTH TIOCTPOEHHE JIOMAHOMI
JIMHKYU TEHU, COEUMHUB TOUKy mepernda 1 ¢ renpio AT Toukn A.

Puc. 70

Ha ocHOBaHMM mnpenpiAylinX TIOCTPOCHUM BBINOJHUM IEPCIEKTUBY
MAJA0MIE TEHH OT BEPTUKAJIBbHOW CTEHKM HA JIECTHUILY U TE€HU OT CTYIICHEU



JIECTHUIIBI Ha TPEAMETHYIO TIUIOCKOCTh — TIOBEPXHOCTh 3€MJIM U Jpyrue
noBepxHocTH (puc.71).

T o N

Puc. 71

1. Tenp oT BepTukaibHOrO peOpa BB1 Ha mpeaMeTHYI0 IJIOCKOCTh U HA
TOPU30HTAJIBHYIO TUIOCKOCTh NIEPBOM CTYIICHM IapajuleibHa BTOPUYHON IPOCKINN
CBETOBOTO JIy4a, T.€. HapaJIeJIbHA OCHOBAHUIO KapTHHBI.

2. Tens ot Toro ke pedpa BB1 Ha BepTUKaNIBbHYIO TUIOCKOCTH MOJCTYyNEeHKA |
(mepBo¥ CTyNEeHM) MapajuielibHa CaMoOMy peopy.

3. Tenu ot ropusontansHoro pedbpa BE Ha mapasnmenbHble eMy MIOCKOCTH
CTYIIEHEW UMEIOT OOIIYI0 C CaMUM peOpOM TOUKY cxoja F Ha muHUM ropu3oHTa.

4. Tenu ot pedbpa BE Ha BepTukanbHble miockocty nojactyneHkos |1 u 111
HarpasieHsl k ToukaM C u D, B kotopsix nipsimas BE niepecekaet npoaomkKeHHbIE
BBEPX IIOCKOCTH MOJACTYIIEHKOB.

5. TeHb OT TOYKM A TOCTPOEHA METOJIOM CleAa Jiy4ya, AHAJIOTHUYHO
nocTpoeHsl TeHH OoT Touek M u N.

6. KOHTypbI TE€HEW MOACTYIIEHKOB Ha MPEIMETHOW MJIOCKOCTH MApAJUICIIbHBI
TOPU30HTATBHON NPOEKIUHA CBETOBOTO JIy4a, T.€. TOPU30HTAJIbHBI.

7. KoHTypbl TEHEW TOPU30HTAIBHBIX MPOCTYNEH, KaK M IEPCIEKTUBA HX
pebep, uaymux u3 Touek A, M u N, umeroT o61yto Touky cxona F.

8. Tenu pebep BE u NK Ha BepTHKalbHYIO IUIOCKOCTH (hacajma MpOMmyT
yepes ux ocHoBaHwus, T.e. yepe3 Touku E u K ot Touek neperuda 2 u 1. OcranbHbie
MIOCTPOEHUS SICHBI U3 YEPTEKA.



Cnucok aureparypsl

1.®poinos, C.A. Haueprarenbnas reomeTpus : yueOHUK 11 By30B / C.A.DposoB .— 3-¢
u31.,nepepad.u gorn. — M. : Uadpa-M, 2007 .— 286¢. : ui.

2.Kucenesa N.N.TexHnueckmi PUCYHOK. MeTogunueckne YKa3aHuA no Kypcy
“MawmunHocTpouTenbHoe YepueHune”, UxkeBcK: N3pgaTtenbctso MKITY, 2005 . - 21 c.

3.Tenu u nepcnektuBa. Ymakosa M.B., Mopo3osa JI.A., Boponkuna /[.B. :y4e0. mocoOue.
Tyna, Tynl'Y, 2006. -164 c..

4 Kopones, FO.11. HauepraTenbHas reomerpus : yueOHuk 1 By30B / FO.M.Kopones .— M.[u
ap.] : [urep, 2007 .— 252c. : un

5.CnpaBurikoBa H.A. [TocTpoeHue u peKOHCTPYKIMS NEPCIEKTUBBI [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ CrnpaBunkoBa H.A.— DnekTpoH. TekcToBbie qaHHbIe.— Camapa: Camapckuii
rOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEpcUTeT, DbC ACB, 2012.— 80 c.—
Pexxum nocryna: http:// www.iprbookshop.ru/20498.— 3BC «IPRbooks», 1o mapoio
ISBN:978-5-9585-0309-4

6.3axapoBa H.B. Texuuueckuii pucynok. Yacts 1 [DnekTpoHHbIH pecypc]: yueOHo-
MeToaudeckoe nmocooue/ 3axapoa H.B.— DnektpoH. TekcToBbie JaHHBIe.— KOMCOMOIbCK-HA-
Amype: AMypCKU TYMaHUTapHO-TIEAarOTMYECKUI rocy1apcTBEHHBIN yHIBepcuTeT, 2012.— 91
c.— Pexxum gocryma: http://www.iprbookshop.ru/22258.— DBC «IPRbooks», o napoJio
SSN:2227-8397

7.I'eopruesckuii O.B. Haueprarensnas reometpusi:, Metoa. [Tocooue. M.: Cromusnar. 2002.-
80c., mi.

8.I'poxan, /I.B. CnpaBounuk HaunHaromero ausaiinepa / JI.B.I'poxkxan .— 4-e uzn. — PocTos-
u/]l : ®enuke, 2006 .— 318c

9.IlpoekTupoBaHue U MOJICTHUPOBAHUE MPOMBIIIIEHHBIX U3aenuii: Yuel. 1 By3oB / C.A.Bacun,
A.1O.Tanamyk, B.I'.bannopun, F0.A.I'pabosenxko, JI.A.Mopo3zosa, B.A.Peasko; [1ox pen.
C.A.Bacuna, A .}O.Tanamyxka. — M.: Mammsaoctpoenue — 1, 2004 — 692 c.

10.ITyraues C.A., Hukonbckuii JI.I1. Texauueckoe pucoanue: Yueb. nocodue. U3n 3-e
nepepab. u gomn., M., Mammunoctpoenue, 1976.

11.IIpoextupoBanue B rpadpuueckom auzaiiHe: VYueb. [ns ByzoB / C.A. Bacun, A.1IO.
Tanamyk, 1O.B. Hazapos, JI.A. Mopozosa, B.B. Cymapokos; Ilox pex. C.A. Bacuna — M.:
MammrocTpoenue-1, 2006 — 320 c., wr.

12.51nec, M. 1. Pucynok nist apxutextopo / M. 1. Slnec, D.P. Jlomures; nep. ¢ ucI.
10.B.CeBoctbsinoBoit .— M. : APT-POIHUK, 2005 .— 191c. : un.

13. Kanuna I'.I1. Opopmienune ueprexeit. lpud el ueprexHble, HAAMNUCH, ClIEHUPUKALIUN
[DnexTponHbIi pecypc]: metoaudeckue ykazanus/ Kanuma I'.I1., Cabauna E.B.— DnexkTpoH.
TeKcTOBbIe JaHHble.— OpenOypr: OpeHOyprckuii rocyjapcTBeHHbIN yHuBepeuteT, 2013.— 56
¢.— Pexwum noctyna: http://www.iprbookshop.ru/21765.— DBC «IPRbooksy, o mapoJito
ISSN:2227-8397

14. M.H.Makaposa [lepcnektnBa. Y4ebHMK Ana CTYAEHTOB BbICWIMX Y4ebOHbIX 3aBeAeHWN,
obyyatowmxca no cneymanbHocTn «M3ob6pasuTenbHoe WUCKyccTBo». — M.: AKagemuyeckui
Mpoekr, 2002. - 512 c.

15. TOCT 2.104-2006. OcHoBHble Hagnucu — BzameH TOCT 2.104-68 ; sBeg. 2006-09-01. — M. :
MesKroc. coBeT No CTaHAAPTM3aLMK, MeTposiorumn u ceptudukaumnm; M. : CtaHgaptuHdopm. — 14
c. — (EaMHanA cuctema KOHCTPYKTOPCKOM JOKYMEHTALNN).

16. EanHan cuctema KOHCTPYKTOPCKoM aokymeHTauuun. FOCT 2.301-68 — NOCT 2.303-68, IOCT
2.304-81, IOCT 2.305-68 — I'OCT 2.307-68, IOCT 2.308-79, OCT 2.309-73, TOCT 2.310-68, FOCT
2.311-68, IOCT 2.312-72, TOCT 2.313-82, TOCT 2.314-68 — [OCT 2.316-68, IOCT 2.317-69, FOCT
2.318-81, TOCT 2.320-82, TOCT 2.321-84 : cbopHUK. — M. : N3a-Bo cTaHaapTos, 2004. — 159 c. :
un. — (HaumoHanbHbie cTaHAAPTHI)



IHepuoauyeckue u3xaHus
[Iepuoanueckue u3aHus He IPEAYCMOTPEHBI

IIporpammuoe odecnneyenne u UuTepHer-pecypcenbl
1. http://www.cherch.ru/graficheskoe otobrazhenie/technicheskiy risunok.html
2.http://www.granitvtd.ru/index.php?option=com content&task=view&id=24&Itemid=7
3.http://www.extraform.ru/index.php?option=com content&task=view&id=46&Itemid=62

HNuTepHer pecypcebl
1.9nexmponnuiii uumanvuwiii 3an “BUBJIMOTEX” : yaeOuuku aropoB Tynl'Y mo Bcem

aucuIuinHaM. - Pexxum moctyna: https://tsutula.bibliotech.ru/, mo mapomto.- 3arn. C sxpana

2.9bC IPRBoOks yHuBepcanbpHas 6a30Basi KOJUICKIHSI U3aHuil.-Pexxum nocryma:
http://www.iprbookshop.ru/, mo napoio.- .- 3arj. ¢ 3KpaHa

3.Hayunast Dnexkrponnas bubiunoreka elLibrary — 6ubaroTeka 3JeKTPOHHON MEPUOTUKH,
pexxum nocryma: http://elibrary.ru/ , o maposnro.- 3ari. ¢ KpaHa.

4.HOb KubepJlennnka Hay4Hast 2JIEKTPOHHAS OMOIMOTEKA OTKPBITOTO JIOCTYIIA, PEXKUM
nocrymna http://cyberleninka.ru/ ,cBOOOIHBIN.- 3ari1. ¢ FIKpaHa.

5.EnquHoe OKHO jocTyma K o0Opa3oBaTelIbHBIM pecypcaM: MopTal [DIeKTpOHHBIA pecypc]. -
Pexxum noctyna : http: //window.edu.ru. - 3ari. ¢ skpaHa



http://www.cherch.ru/graficheskoe_otobrazhenie/technicheskiy_risunok.html
http://www.granitvtd.ru/index.php?option=com_content&task=view&id=24&Itemid=7
http://www.extraform.ru/index.php?option=com_content&task=view&id=46&Itemid=62
https://tsutula/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/

