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1 Heab u 3aga4u caMOCTOATEIbHO PadoThI
Llenpro caMOCTOSTENBHOW PAOOTHI SIBISETCS M3YYEHHE JINTEPATyphl IO

TeMaM, MPEAYCMOTPEHHBIX paldoueil MporpaMMOM; BBHINIOJIHEHUE  3aJlaHUld U

MMOATOTOBKA K KOHTPOJIbHBIM aTTCCTALITMOHHBIM MCPOIIPUATHAM (3K3aMeH)

Ounas ¢opma o0yueHust

Buabi u popMbI camocTosATEILHON padoThI

1 cemecmp

1 IToaroroBka K IMPAKTHUYCCKUM 3aHATUAM

CamocTosTenbHOE U3ydeHNE MaTepHUaia o CIeIyIOIM TeMaM JTUCLUIUINHbL
1. Knaccudukarus TUHUA.
2. Knaccuguxanus noBepxHocTei
3. OpTroroHajgbHble U aKCOHOMETPUUECKUE MPOEKLIUU TPYIIIBI TEOMETPUUYECKUX Tl C
OTMBIBKO.
4. TexHHUYECKHE PUCYHKH [€OMETPUUECKUX Tell
5. Meroabl NOCTPOEHUS JIMHUU NIEPECEUEHUSI TIOBEPXHOCTEM.
6. MeTozabl IOCTPOEHUS MEPCIEKTUBLL. ['eomeTprueckie onepalyy B IepCreKTUBE.

2 |[lonroroBka K mMpOMEKYTOYHOM aTTECTAIMH U €€ IPOXOXKICHHUE

3 |M3yueHue nOMOJHUTEIHHON JIMTEPATYPhI

2. PaboTa no caMoCTOATEIbHOMY M3Y4Y€HHIO OT/AEJIbHbIX TEM
TeMbl, BHIHOCUMBIE HA CAMOCTOSATEIIBHOE U3yUYCHUE

NoeNe | Tembl, BEBIHOCHMBIE HAa CAMOCTOATEIBHOE N3YYEHUE JTUTEPATYPHI

1 ['paduueckue nocrpoenuns. MUuctpymenTsl, Oymara. @opmartsl. JInnuu
yeprexka. [pudt yeprexHbIil.

2 N3o0paxxenne  Gopmbl  TpPEeAMETOB B OPTOrOHAJIBHBIX U
AKCOHOMETPUUYECKUX MPOCKIUSIX.
CBeToTeHb Ha U300pakeHNU. MEeTO 1 OTMBIBKH.

w

[TocTpoeHNE TEXHUYECKUX PUCYHKOB

4 [lepcniekTBa W TEHU B EPCIIEKTUBE




1. OCHOBHbIE PEKOMEHOAL W NO O®POPMJIEHUIO
YEPTEXA

MyTem reomeTpUYEcKMX MNOCTPOEHUIM pPeELLAOT MPaAKTUYECKME 3adauu
rpapuyeckmm  cnocobom: Bce  AENCTBMS  MPOM3BOAATCA  YEpPTEXKHbIMMU
MHCTPYMEHTaMM. Pe3ynbTaTomM NOCTPOEHUA SBAAETCA KaKon-1nbo rpaduyeckmi
3IEMEHT: reomeTpuyeckana o¢urypa, KOHTYp AeTann v T.4. [AnA BbINOJHEHMUA
rpadurueckmnx paboT HY)KHbI ciegytowme maTepuanbl U NPUHALNEKHOCTU: Bymara
KapaH4awu, NacTUK, PenClIMHA, YroJIbHUKK, JIMHEWKKU, NeKana, UMpKyab. Bce
YepTeXn AOJIKHblI BbIMOJHATLCA B COOTBETCTBMM C TpeboBaHMAMM CTaHOAPTOB
EQMHOM cucTeMbl KOHCTPYKTOPCKOM AoKymeHTauum (ECK/), oTanyaTtbca YeTkum m
aKKypaTHbIM 0pOpMAEHUEM.

Mpuctynaa K  BbINOJIHEHUIO YepTeXa, chedyeT npeaBapuTesibHO
YCTAaHOBWUTb: pa3smepbl AUcCTa bBymarnm (dopmaT 4epTexka); pacnosioKeHue
N306paKeHn Ha NNCTEe; pa3MeLLLEHNE HaaNUCEN.

1.1 UHCTPYMEHT U MATEPUAITI

KapaHdawu yepmexcHole. [lna 4yepTeXHblX paboT npumeHArTCA
pas3fINYHOM TBEPAOCTM YepTeXHble KapaHgawwu. Hawa npombIAeHHOCTb
BbIMYCKAET YepTerKHble KapaHAawu MAPOK «KOHCTPYKTOp», «Tonorpad»,
«KapTorpad» YyeTblpHaALATV cTeneHen TBepaocTu: ot 7T go 2T — 1Bepable; T, TM,
M — npomekytouHble; oT 2M pgo 6M — markue. TBepaoCTb U MATKOCTb
3apybekHbIX KapaHpawein («ponno», «Kox M HoOp» M Ap.) 06O03HaAYeHbI
NaTUHCKMMK bykBamu H 1 B: TBepaple — oT 9H ao 2H; markue — ot 2B go 6B n H,
HB, B — npomexyTouHble. [1ns YyepTerHbix paboT npumeHatoTca KapaHaawu 5T,
4T po M—=2M nnam nm COOTBETCTBYIOLLME KapaHaALWKM MHOCTPAHHbIX MapoK. bonee
MATKMMU  [enatoT npegsaputTenbHble MNOCTPOEHUA. JIMHUM HAHOCAT C O4YeHb
NIETKMM HaXKMMOM, YTOObl BMOCAEACTBMM UX MOXKHO Bbl1I0 Nerko ctepeTsb.

OuYMHATb KapaHaaw cneayeT Ha NpPaBUIbHbIA KOHYC AJIMHOW OKOMO 3 CM C
KOHua, cBobogHoro ot ¢abpuyHoro Knerma M 0603HavyeHMA TBEPAOCTW.
MpaBUAbHO OYMHEHHbIM KapaHaaw cnocobCcTBYET TOMHOMY MOCTPOEHMUIO YepTEXKa.
MHorga rpadwuT 3aTauMBalOT B BMAE JIOMNATOYKM U OCTPbIM €€  YI/IOM
npoYepymnBaloT AMHUM NO AMHenKe. [na noataumBaHuA rpaduta BO BpemA
paboTbl NPUMEHAIOT Ha*K4a4yHYo bymary (cpepHe3epHUCTYIO nnu
MENIKO3EPHUCTYIO), HaK/IEEHHYI0 Ha GaHEepPHYI WUAM KAPTOHHYH MACTUHKY ANA



yaobcTea.

B unpKynb 06bIYHO BCTaBAAKOT CTEPXKEHb, Y KOTOPOro TBEPAOCTb rpadmTta
Ha HOMEep MeHblle, YemM npuHATA AnAa obsBoakM 6e3 uupkyna. 3aTaumBaTb
CTepKeHb MOXKHO TaK}Ke B BUAE O4HOCTOPOHHErO MN/JI0CKOro cpesa Man KoHyca. U3
HaKOHEYHWKa CTepXeHb A0/MKEeH BbICTynaTtb Ha 6 — 8 mm. lMpu pabote Hago
cneanTb, YTOObI UrNa U rpadUTHBIN CTEPKeHb BblIM HA OA4HOM YPOBHE.

YepmexcHaa 6ymaza ponKHa o006n1a4aTb NPOYHOCTbIO, 6ennsHom u
cneumanbHoOM CNOCOOBHOCTBIO BblAEP!KMBATb MHOFOKPATHOE HAHeceHue U
CTUPaHUE NTNHUIN, a TaKKe PaBHO BOCNPMHUMATD Tyllb M aKBapesibHble Kpacku. OT
yepTexkHon bymarn Tpebyetcs MUHUMaNbHaA NMHEWHaa aedopmauua npu ee
CMaYMBaHNKM M NOC/IEAYIOWEM BbICYLLUMBAHUN.

1.2 PQOPMATbI

YepTe)KM  BbINOAHAKOTCA  HA  /IMCTax  ONpeAeneHHbIX  pPa3mepos,
yctaHosneHHbIx FTOCT 2. 301-68. dopmaTtbl YepTexen, onpegenaemble WMPUHOM
N LIMHHOW NCTA, NOAPA3AENA0TCA HA OCHOBHbIE U AONOJ/IHUTE/IbHbIE.

dopmaTtbl  AIMCTOB  ONpPeAenAlTCcA  pPasMepamMn  BHELWHEN  PaMKMU
(BbINO/IHEHHOW TOHKOW IMHWEN) OPUTMHANOB, NOAJIMHHUKOB, AYOANKATOB, KOMWIA.

dopmart ¢ paamepamu cTopoH 1189 x 841 mm, naowaab KOTOPOro pasHa 1
M?%, 1 apyrme GopmaTbl, NONYHEHHbIE NYTEM NOCAEA0BaTE/IbLHOMO AENEHUA ero Ha
ABe paBHble YaCTX NapannenbHO MeHbLUEN CTOPOHE COOTBETCTBYOWEero ¢popmara,
NPMHMMAIOTCA 33 OCHOBHbIE.

Ob603HayeHMss W pasmepbl CTOPOH OCHOBHbIX (GOPMATOB  A0/KHbI
cooTBeTCcTBOBaTb Tabaumue 1.

Tabmuma 1
O06o3nauenue | Pa3mepsl cTopoH dopmara,
dhopmara MM
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

MNpn HeobxoammocTn gonyckaetca npumeHaTb popmaTt A5 ¢ pasmepamu
CTOpPOH 148 x 210 mm.

[lonyckaeTca nNpuMeHeHuMe [ONOoAHUTEeNbHbIX ¢opmaToB, o0b6pasyembix
yBE/IMYEHNEM KOPOTKMX CTOPOH OCHOBHbIX POPMATOB HA BEJIMYMHY, KPATHYO MX
pasmepam.

1.3 MACLUTABbI

Mpy BbINONHEHUU YepTeXeN MNPUHUMAIOTCA MaclTabbl M306parKeHUn,
yctaHoBAeHHble [OCT 2.302-68.
MacwTabbl n306pa)KeHUn Ha uyepTerkax MAOJ/IKHbl BblbupaTtbca U3
cnepytoulero paaa (tabavua 2):
Tabnuua 2



MacwTabbl M306pakeHn

Macirra0sl 1:2: 1:2:5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50;
YMCHBUICHHA 1:75; 1:100; 1:200

Harypanbnas 1:1

BCJIIMYMHA

Macirra0sl 2:1:2,5:1; 4:1;: 5:1; 10:1; 20:1; 40:1; 50:1; 100:1
YBEJINYCHUS

1.4 JIMHUN

Y106b1 YepTexK Obln Bbipa3UTENIbHBIM U NIETKO YMTANCA, OH AOMKeH ObiTb
obopMNEeH NAMHUAMMU PASANYHON TONLWMHBI U Gopmbl. JIMHUKN YepTeKa AOMKHbI
MMeTb HayepTaHMe B COOTBETCTBUM C nX Ha3dHavyeHmnem no NOCT 2.303-68.

focynaapCTBEHHbIM CTAaHOAPTOM YCTAHOBAEHbI Cleylowme JIMHUKM U UX
Ha3Ha4yeHue (Tabaunua 3).

TonwuHa cNAOWHOM OCHOBHOM NIMHUM § A0MKHA 6bITb B npegenax ot 0,5
80 1,4 mm B 3aBUCMMOCTU OT BEIMYUHBI U CNOXKHOCTM M300OparkeHns, a Takke oT
dbopmaTa yepTexKa.

TonwmHa AMHMIN O4HOTO M TOTO XKe TMNa A0/IKHA 6bITb OAMHAKOBA A4N1A BCEX
n306paxKeHnM Ha JAHHOM YepTeKe, BbldepymBaeMblx B OANHAKOBOM MacLiTabe.

Tabmuma 3

HanmenoBanue

Hauepranue

Tonmuua TMHUN

110 OTHOIIIEHHIO K

TOJIIMHE OCHOB-
HOM IMHUN

OcHOBHOE HAa3HAYCHHUE

1. Crutogas
TOJICTas
OCHOBHAaA

2. Crutogas
TOHKAsA

3. CruroHas
BOJIHUCTAS

o S S
T— 10—
3 2

o S S
T— 10—
3

2

JIuHuM BUIMMOTO KOHTYpa

Jlunuu nepexoa BUIUMBIC

JluHuM KOHTYypa ceueHHUs (BBIHECEHHOTO
Y BXOJSIIETO B COCTAB pa3pe3a)

JIuHUYM KOHTYpa HAJIO0KEHHOT'O CEYEHUs
Jlunuu pa3MepHbIE U BBIHOCHBIE

JIuHUY ITPUXOBKH

JIMHUN—BBIHOCKH

[lonkn JNUMHUIN-BBIHOCOK M MOTYEPKHU-
BaHHE HaJIIHCEH

Jlvanu 11 ©300paskeHUsT MOTPAHIMYHBIX
netanen («o0CcTaHOBKa)

Jlunuu s OrpaHMYEHUS BBIHOCHBIX
9JIEMEHTOB Ha BHJAX pa3pe3ax W cede-
HUSIX

Jlunuu nepexona BooOpaskaeMble

Crnenpl TIIOCKOCTEH, JIMHUM TOCTPOEHUS
XapaKTEePHBIX TOUEK MPHU CIEIUATBHBIX
MOCTPOEHUSAX

JIuauu oOpeIBa
JIvHuM pasrpaHUYeHUs BHJA U pa3pesa




4. llItpuxoBas 12 S S JInHuM HEBUIMMOIO KOHTYpa
j —_—— Or— no— JIuHuM nepexona HEBUUMBIE
128 3 2
5. HITpuxmyHK- 530 JIMHUM OCEBBIE U LIEHTPOBBIE
TUpPHAs TOHKas ] o OTE 10 S JIuHMM CceuYeHMi, SBIAIOIINECS OCIMU
15 3 2 JULA HAOKEHHBIX MIM BBIHECEHHDBIX Ce-
YCHUU
6.  Cnnowmnas S S JUIMHHBIE TUHUM 00pbIBa
TOHKAs cl —N—— Or— no—
U3JI0MAMHU 3 2

1.5 WPNDTbI YHEPTEXHbIE

Bce Hagnucnm Ha uepTekax [AO/MKHbl ObiTb BbIMNOJIHEHbI YepPTEXHbIM
wpndTom.

FOCT 2.304-81 yctaHaBAuBaeT ABa Tvna wpudTta: TMn A M TMn b, ¢
HaKNOHOM M 6e3 HaKkNoHa. B HacToawem nocobmmn nogpobHO paccmoTpeH wWpudT
TMN A C HaKNOHOM 75° 1 napameTpamu, NnpuBeaeHHbIMM 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)

UWupuHa bykebl g =— HaubonblwaAa wWupuHa OYKBbl, M3MepeHHas B
COOTBETCTBUM C pUCYHKaMKM 1 u 2, onpepenAetcA No OTHOLWEHWUIO K pasmepy
wpudTa h, Hanpumep, g=6/10h, N1 NO OTHOLLEHUIO K TONWMHE ANHUU WpNdTa
d, Hanpumep, g = 6d.

ToAwuHa AUHUU wpugpma d — ToNwmnHa, onpeaensaemas B 3aBMCMMOCTU OT
TMMA U BbICOTbI WpUdTa.

g
7 g

aq g

o -
=]
-~
[}
Pucynox 1

BcnomozamenbHas cemka — ceTka o6pa3oBaHHas BCNOMOraTe/lbHbIMM
JNIMHUSAIMU, B KOTOpble BNUCbIBalOTCA ByKBbl. LLlar BcnomoratenbHbIX TMHUIA CETKU
onpeaenseTcs B 3aBUCMMOCTM OT TONLWMHbI NMHUM WpndTa d (pUCYHOK 2).




s

Pucynoxk 2

Tabmuna 4
MpudTt Tuna A (d= h/14) ¢ naknonom

[Tapamerpst | O603Ha- | OTHOCUTETBHBIN
Pasmepsr MM
mpudra YeHHE pasmep
Pa3zmep

mpudTa BHI-
cota npo-
IUCHBIX OYKB

h (14/14)h | 14d 25 |35 | 50| 70 |10,0 | 14,0 20,0

Bricora
CTPOYHBIX

OyKB

c (10/14)h | 10d 18 | 25| 35| 50 | 70 | 10,0 | 14,0

Paccrosinue
Mexay Oyk-
BaMH

a (2/14) h 2d 03% 05|07 |10 | 14| 20| 28

Munumans-
HBIH mar
CTpoK  (BBI-
coTa BCIIOMO-
raTenbHOU
CETKH)

b (22/14)h | 22d 40 | 55 | 80 | 11,0 | 16,0 | 22,0 | 31,0

Munumans-
HOE paccTos-
HUE MEXIY
CIIOBaMH

e (6/14) h 6d 11|15 |21 | 30| 42|60 | 84

Tommuuaa
JIMHUA
mpudra

d (1/14) h d 0,18 025035 | 05 |07 |10 | 14

lpumeyaHUA:

1. PacctoaHMe a Mmexagy OykBamu cocegHUe NUHUM,
KOTOpPbIX HE NapannenbHbl mexay coboii (Hanpumep, A, AT) moxet
6bITb YMEHbLUEHO HANOJ/IOBUHY, T.e. Ha TOAWMHY d AnHUK wpudTa.

2. MWHMUMANbHbIM  PacCTOSSHUEM  MeXay CnoBamun e
pa3aefNieHHbIMW 3HAKOM MpPenuHaHUAa ABNAETCA PaAcCTOsIHUE MeXKay
3HAKOM NpPEenuMHaHMA U CNeayoWwmMm 38 HUM C/IOBOM.

3. YcTaHaBAMBalOTCA cneaywowme pasmepbl wpudTa: 2,5;
3,5;5;,7;10; 14; 20; 28; 40.



4. MpeaenbHble OTKNOHEHMA pa3smepoB 6ykB u umdp +0,5
MM.
HauepTaHue 6YKB 1 CUMBONOB NpPMBEAEHbI HA pUcyHKax 3,4, 5, 6, 7.



PYCCKUI ANDABUT (KUPUNTTNLA)
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APABCKUE N PUMCKUNE LINDPHI

PUCYHOK 5



[PEYECKUIM ANDABUT
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PUCYHOK 6

IIPUBEJICHHBIX HAa PUCYHKE 6

9

HaumeHnoBanue OykB rpedeckoro andasura

pPo

17 -
18
19
20

nora

9_

1-annda
2 — Oera

cHurma

Tay
— UTICUJIOH

— Karlllia

10
11

nmamMOa

3 —ramma

4 — nenpTa
5 — sncuion
6 — n3eTa

7
8

12 — mr0
13 — HI0

21— u

22 —xu
23
24

14 — xcn

15
16

— IICHU

— OMHUKPOH
Juis

—9oTa

oMeEra

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 u3zdenus. HaumeHoBaHMe U34en1a 3aNUCbIBAIOT
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 — HAUMeHOBAHUE WU KOO Op2aHU3auuu, BbIMyCKaOLWEro
AOKYMeEHT (rpady He 3anonHAKT, eCcin Koa coaeputca B 0603HaveHuu
OOKYMEHTA);

B rpade 10 — xapakmep pabomesl, BbINOJHAEMOM ANLLOM, NOAMNUCHIBAIOLWMM
OOKYMEHT, B cooTBeTcTBUM € dopmamm 1 n 2. CBO6OAHYIO CTPOKY 3anO/IHAT Mo
YCMOTPEHUIO pa3paboTumKka, 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 KOTopbixX 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
cBo6bogHOM MoOfe NepBOro MAW 3arnaBHOrO /NUCTA AOKYMEHTa B MNOPSAKE,
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 PacnoNOXKEHUN 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  MOCTPOEHUAMU  MOHMMAKOT  3/IEMEeHTapHble
NOCTPOEHMA Ha NJIOCKOCTU, OCHOBAHHbIE HAa OCHOBHbIX NONOXeEHMAX reomeTpun. K
HUM OTHOCATCA: NpoBeAeHWEe B3aMMHO NeprneHAMKYIAPHbIX U MNapannenbHbIX
NPAMbIX, AeNleHne OTpPe3KoB, yrnoB W Ap. [eomeTpuyeckne nNOCTPOEHUA
BbINOJ/IHAKT UMPKYNEM U IMHENKOMN (PENCLLUMHOM) NAN NUHENKOM U YTONIbHUKOM.
3HaHWe reomMeTpUYEeCcKUX MOCTPOEHUI NO3BOAAET NPABUAbHO HAYepPTUTb KOHTYpP
noboro wmsgenva, TOYHO BbIMNOAHUTL pPaMKy ¢opmaTa uyepTera M BEPHO
PacnoNOXNUTb YEpTEX BHYTPU ee, TOYHO Pa3MeTUTb 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, BbINO/NHEHME TEOMETPUYECKUX MOCTPOEHWUI OAET BO3MOXKHOCTb OBNAAETb
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 NOHMMAlOT NpoBeAEHME NPSAMON IMHUMK, BbluepUYMBaAHUE AOYIW,
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 Heob6xoANMMO MMETL 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 ANHUAMM Obln NPSAMbIM UAU
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 HanpaBaeHuA (PUCyHOK 12).
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PucyHok 12

1.7.1 TOCTPOEHMWE TEPIEHAOUKYIISIPHBIX U TTAPAJITIEJIbHBIX
NPAMbIX

NMocTpoeHne nepneHANKYNAPHbLIX NPAMbIX

MocmpoeHue nepneHOuKynapa K npamoli MN e 3a0aHHOU Ha Heli mMoYKe
A (pucyHok 13, a). TouKy A NPUHUMALOT 3a LLEHTP M NPOU3BOJIbHbIM Paanycom R
OMUCBIBAIOT Ayry A0 nepeceyeHua ee ¢ npamon MN B TouKax O: n 02 Pagnycom
Rz, 6onbwnm paguyca Rz, n3 ueHTpos Oz 1 Oz NPOBOAAT AYIM A0 B3aMMHOIO UX
nepeceyeHna B TouKax B n €, CoeanHus npamon Touku B u C, No/1ly4atoT UCKOMbIN
nepneHANKynap.

aj 0)
PucyHok 13

Ha pucyHke 13, 6 Ta *Ke 3aZa4a peLleHa ¢ NOMOLLbI TMHENKM N YTONIbHUKA.
K npsmot MN npuKnagbiBatoT Yyro/ibHUK KaTeTom (NonoXKeHue yronbHuKa I), a K
ero rMnoTeHy3e — ANHENKY WU APYron yronbHUK. Mpuaepxmeaa NeBON PyKOM
JINHENKY, NPaBOWN NepeaBUratoT YroNbHMK A0 COBMAAEHMA €ro BTOPOro Karteta C
TOYko A (nonoxeHue yronbHuKa [I), nocne 4ero npoBOAAT 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 YroNbHUKA U IMHENKM 3a4a4a peluaeTca npolle (pUCcyHoK 16,
6). K npamoit MN npuKnaabiBatoT Yro/IbHUK TMNOTEHY30M (MON0XKEHWE Yyro/ibHMKa
I), a K ero KaTeTy — INHEKY.

MpnaepxKnBana TMHENKY IEBON PYKOM, NPaBOW Yyro/JibHUK nepeasuratoT 40
COBMaAeHUA ero rmnoTeHy3bl ¢ TO4KON A (nonoxkeHue yronbHuKa Il) n yepes Hee
NPOBOAAT NPAMYLO, MAapaNNeNbHyo 3a4aHHON.

Mposecmu npsamyro, napannenvHyrw 3a0aHHoU npamoli MH u
omcmoAwyro om Hee HA paccmosaHuu a (pucyHok 17). Yepe3 npou3BO/bHYIO
TOYKY B Ha npAamon MN npoBogAT npamyto AB, nepneHANKYNAPHYO K 3a4aHHOMN.
Ha nepneHgukynape ot TO4kM B OTKNagbiBatoT oTpe3oK BC, paBHbIA 3a4aHHOMY
paccToAHMIo a. Yepe3 TouKy € C MOMOLLbIO YrONbHMKA U JIMHEMKM NPOBOAAT
npamyto CD, napannenbHyto 3agaHHon. OTpe3oK BC = @ MOMKHO OT/IOXUTb Ha
nepneHgukynape B obe CTOpOHbI, NO3TOMY 3aZa4a MMeeT A4Ba OTBETA.
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PucyHok 17

NMocTpoeHue yrnoB ¢ NOMOLLbLIO PEUCLUNHbLI U ABYX YrofibHUKOB.

[Ba yronbHuKa ¢ yrnamu 45, 30 n 60° B coyeTaHUM C PENCLUMHON AatoT
BO3MOXHOCTb NOCTPOUTb Nt06OM yron, KpaTHbiN 15°. MNocTponTe camocToATENbHO
yron, paBHbIn 105°(pmcyHok 18).
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PucyHok 18

lMocmpoeHue yzno0e8 ¢ nomowbio mpaHcnopmupa. 1o TpaHcnopTUpy
CTPOAT MpPeumyLLeCTBEHHO Te YrAbl, KOTOpble Hesib3A MOCTPOUTb C MOMOLLbBIO
yronbHuKoB. [lycTb Tpebyetca Ha npamoi MN npu Touke B (pucyHok 19)
noctpoutb yron NBA, paBHbin 107°. LleHTp NOAYOKPYXHOCTM TpaHCNoOpTMpa —



TOYKYy O coBMeWatoT ¢ TOYKOW B, a ero HayanbHylo nNpamyto — ¢ npamon MN. Mo
WKane npotms aenenna 107° oTmeyaroT TOUKy A 1 Yepe3 TOYKM A u B npoBogAaT
BTOPYIO CTOPOHY yrna.
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PucyHok 19 PucyHok 20

UsmepeHue yz2noe. Ha pucyHKe 20 NOKa3zaHO U3MepPEeHME TPAHCMOPTUPOM
yrna ABC. HayanbHylo NpAMYIO TPAHCNOPTMPA COBMELLAOT C OAHOW M3 CTOPOH
n3MepAaemMoro yraa Tak, 4tobol BepwmHa B coBnana c Toukon O. Torga aeneHue
LWKaNbl, cOBMagatowee C APYron CTOPOHOM yrna, YKaXeT Ha YUCNO rpaaycos
N3MepAemoro yrna.

HeneHue yrnos

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

[deneHne yrna Ha 4, 8 W T. 4. paBHbIX YacTel oOCyL,ecTBAAETCA
nocnenoBaTeNbHbIM AeNeHMEeM NONOAAM KaXKAoM YacTu yraa (pucyHok 21, 6).
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PucyHok 21

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



npegenax yeptexka, Hanpmumep AB n CD Ha pucyHKe 21, B, AeneHne 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 Nonosam TakXKe U 3ag4aHHbIN 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 nepeceyeHua 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 MHOIOYT OJIbHUKOB

[eneHne oKpy>XHOCTU Ha paBHble YacTU U NOCTPOEHUEe NPaBUNIbHbIX
BMUCAHHbIX MHOIOYrONIbHUKOB

[Ons [eneHns OKPYMKHOCTU Mononam AoCTaTOYHO NpoBecTuM nbol ee
AnameTp. [lBa B3aMMHO neprneHAUKYASAPHbIX AMamMeTpa PasaenaT OKPYKHOCTb Ha
yeTblpe paBHble YacTu (puUcyHOK 23, a). Pa3menus Kaxkaylo 4YeTBEPTYH 4acTb
nononam, MOAYYalOT BOCbMble YacTW, a npuM JanbHellem AeneHun -—
lecTHaauaTble, TpUALaTh BTOpble YacTn U T. 4. (pucyHok 23, 6). Ecan coeanHUTb
NPAMbIMU  TOYKM [AENEeHUS, TO MOMKHO MOAYYNTb CTOPOHbI MPABU/ILHOIO
BMWCAHHOro KBagpaTa (as), BocbMUyronbHuUKa (as) u 1. 4. (pUcyHoK 23, B).

PucyHOK 23



HAeneHue okpyxHocmu Ha 3, 6, 12 u m, 0. pasHbix yacmel, a TaKxe
nocmpoeHue coomeemcmaeyrouwjux rnpasusnbHbIX 8MUCAHHbIX MHO20Y20/1bHUKO8
OCYLLECTBAAIT crneayowmm obpasom. B OKpyKHOCTM NPOBOAAT ABa B3aMMHO
nepneHauKynaApHbIX anametpa 1-2 n 3—-4 (pucyHok 24 a). U3 Toyek 1 n 2 Kak u3
LEeHTPOB OMWUCbLIBAIOT AYrM PaguyCcoM OKPYXXHOCTM R 00 nepeceyeHua C HeEN B
TOuykax A, B, Cun D. Toukn A, B, 1, C, D n 2 nenAat OKPYXHOCTb HA WeCTb PaBHbIX
yacTen. OTU e TOYKM, B3ATble Yepe3 OAHY, Pa3AenAaAT OKPYKHOCTb Ha TPU PaBHble
yactu (pucyHok 24, 6). [na [peneHva OKPYKHOCTM Ha 12 paBHbIX 4acTel
OMNMCbIBAIOT eLLLe ABe AYyrM PagMyCcoOM OKPYMKHOCTU U3 ToueK 3 u 4 (pucyHok 24, B).

PucyHok 24
MocTponTb NpaBu/bHble BNUCAHHbIE TPEYrOAbHUK, LWECTUYrONbHUK U T. A.
MOHO TaKX¥e C NOMOLb AMHENKM U yronbHuKa B 30 n 60°. Ha pucyHke 25
npueeaeHo nogobHoe NocTpoeHne oA BNMCAHHOIO TPeyrobHUKa.

PucyHoK 25

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

Ana OeneHus OKpy¥HOCMU HA NAMb Uunu 0ecaAmb pPasHbIX Yacmel
NPOBOAAT ABa B3aMMHO NepneHAMKYIAPHbIX AnameTpa (pucyHoK 27, a). Pagnyc
OA penAart nonosnam m, NOAy4YnB TOUKY B, oNnncbIBalOT U3 Hee ayry paguycom R=BC
00 nepeceyeHMAa ee B TOYKe D C ropumsoHTanbHbIM guameTpom. PacctoaHue
mexay TodKamm € mn D paBHO [AJ/IMHE CTOPOHbl MNPaBW/IbHOTO BMMCAHHOTIO
NATUYTrONbHMKA (as), a oTpe3oK OD paBeH A/MHE CTOPOHblI MPaBUIbHOTO
BMMUCAHHOTO AECATUYrONbHUKA (a10). [leneHne OKPYKHOCTM Ha NATb U [ecATb
PaBHbIX YAaCcTeN, a TAKXKe MOCTPOEHME BMUCAHHbIX NPaBU/IbHbIX NATUYFONbHUKA U
OECATUYTONbHMKA MOKa3aHbl Ha PUCYHKe 27, 6. lpumepom MCNO/b30BaHUA
AENeHNA OKPYKHOCTU Ha NATb YacTel ABNAETCA NATUKOHeYHasa 3Be3ga  (pucy-
HOK 27, B).
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PucyHok 27

Ha pucyHke 28 npuseaeH obwuli cnocob npubnuxceHHo20 OesneHus
OKPYXHOCMU Ha pasHbie Yacmu. MycTb TpebyeTcs pasaennTb OKPYXHKHOCTb Ha
AEBATb  PaBHbIX YacTel. B OKPYXHOCTM  NpoBOAAT ABa  B3aMMHO
nepneHaMKyNAPHbIX AMaMeTpa U BepTUKaNbHbIN AMameTp AB OensTt Ha AeBATb
PaBHbIX YacTeM C MOMOLLbIO BCMOMOraTe/ibHOM NPsAMoi (pUCyHOK 28, a). U3 TouKM



B onucbiBatoT ayry paguycom R = AB v Ha nepecevyeHUn ee C NPOAO/IKEHUEM
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

TexHudeckue PHUCYHKH dYalle BCErOo TPUMEHSIOTCS B KOHCTPYKTOPCKOH
npakTuke. IMU MOJB3yIOTCS 11T TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICITH B
HaumOoJiee HarasAHOW (opMe WM TOSCHUTH CIIOKHBIM 4YepTek. DCKU3BI U
PUCYHKHU SIBJISIFOTCS TIEPBUYHOM (POpMOIl H300pakeHusi TMpeaAMeTa, a 4YepTex
BTOPUYHON M OKOHYATEIbHOW. PUCYHKHM yCTymaloT 4YepTeXKy B TOUYHOCTH, HO
MPEBOCXOMSAT €r0 B HATJISTHOCTH.

TexHuueckuil pUCYHOK MpEeAMETa BBIMOIHIETCS MO MpaBUiaM aKCOHOMETPUU
OT pyku Ha 11a3 0e3 MpPUMEHEHHUs YepPTEKHBIX MHCTPYMEHTOB. [locTpoeHue
TEXHUYECKOTO PHCYHKa OCHOBAaHO Ha CBOMCTBax MapajuICIbHBIX IPOCKITUH;
OTUM OH OTJIMYAETCS OT PUCYHKa, MOCTPOSHHOTO IO TpPaBWJIaM TEPCIICKTHUBHI,
OCHOBAaHHBIM Ha CBOMCTBAaX IEHTPAIBHBIX MPOCKIUi. [IprcTymas K BBIIOJIHEHUTO
TEXHUYECKUX PUCYHKOB, HY)KHO TIOYIIPAXHATHCS B TPOBEACHUU OT pPYyKH Ha
a3 JUHUW Pa3IUIHOTO HANpPABJICHHWS W TOJIIWHBI, B TJIa30MEPHOM JCICHHUH
OTPE3KOB TMPSMBIX W IyT HA pPaBHBIC YACTH, B M300pPaXCHUH YTJIOB Pa3IAYHOU
Benu4uHBL. [lepBoHAYANBHBIA KOHTYP H300paKCHHSI BHITIONHSACTCS KapaHIamoM
cpenneir TBepaoctd «M» («B») ¢ TeM, 4TOOBl MOXKHO OBUIO YAQIAThH
PE3UHKON  JMIMHUE W HeBepHble JUHUU.  OKOHYATEIBbHO  OOBOAUTH
n300pakeHue Jydie OoJiee MATKUM KapanmamoM «M» («By) , «2M» («2B») .
[lepen BBITTOJIHEHHMEM TEXHUYECKOTO PUCYHKA JeTaid HEOOXOIWMO TIIATEIHHO
paccMOTpeTh 3Ty JeTallb, H3Yy4YUTh €€ T'€OMETPUYECKyl0 (OpMy, B3aUMHOE
MOJIOKEHUE W Pa3MEpPHOE COOTHOIIEHUE €ro COCTaBHBIX YacTeH.

JIns  paBHOMEpPHOTO 3alOJIHEHWs ToNisi  BBIOpaHHOTO (popmara cremayer
poayMaTh KOMIIOHOBKY pHCyHKa. IlocTpoeHWe  TEXHHMYECKOrO0  PHCYHKa
HAYMHACTCS C IIOCTPOCHUSI AKCOHOMETPUUIECKUX OCEH.

Jns moctpoenust yria 45° Ha cropoHax yria 90° Ha rja3 OTKJIAAbIBAIOT
OTpE3KM paBHOW BenuuuHbl (puc.29,a) W TNOJyYEHHBIE TOYKH COEIUHSIOT
HaKJOHHOU npsimol nunuen. [loctpoenne yrmo 30°, 45° 60°, 90° npuemom
JIeJICHUS TyTH OKPYKHOCTH Ha paBHbIE YacTH Ha TJia3 MmokazaHo Ha puc.29,0. Jlis
MOCTPOCHUS yrma 30° Oepyr npuOIMKEHHOE COOTHOIICHHE KAaTETOB
NpSIMOYTOJILHOTO TpeyroiabHuka 4:7 (puc.29,r) wnm 3:5 (puc.29,B).

JIist ipuOIMKEHHOTO TMOCTPOCHUs yrioB 7° unm 41° oceil B mpsIMOYTOJIbHOM
auMeTpun 0epyT cooTHomienue karetoB 1:8, 7:8 (puc.29,m). Iloctpoenue yria
120° ananornyno noctpoenuto yria 30° (puc.29,e).



Pucynok 29
Hwxe ykazaHbl OTHOIIEHHS KOJMYECTBA KIIETOK, O0Opa3yrolIMe HEKOTOPbIE
YTJIBL:

1 2 )
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407 - — 80%- — (—)
6 1 2

3.2. PUCYHKWU ITTIOCKUX dUT'YP

Pasnocmoponnuit  mpeyzonvbuuk:  JIn1  TOCTpOEHUS PaBHOCTOPOHHETO
Tpeyroibarka (puc.30) Ha MNPSAMON JMHUM OTKIAABIBAIOT OTPE30K, PaBHBIN
CTOpPOHE TpeyrojibHHKa. JlensT ero momojiaM U B MOJy4eHHOU Touke () MpoOBOAAT
neprneHuKysap. [1oIoBUHY CTOPOHBI TpEyrojabHUKA JEIST HAa pPaBHbBIE YacTH,
Ha BbICOTE (TIEPICHIUKYISPE) OTKIAIBIBAIOT TMSATh PaBHBIX YAaCTEH.
[TonyyeHHBbIE TOYKM HA MPSIMBIX JMHUAX OTMEYAIOT KOPOTKUMH IITPUXAMHU.
Uepe3 HUX cHayajda TOHKUMHU JIMHUSMHU MOPOBOJAT CTOPOHBI TPEYTOJbHHKA.

T

Pucynoxk 30



Keaopam. IloctpoeHne kBaapara WIM  IPSAMOYTOJbHMKA HAYMHAIOT C
MPOBEJICHUS] CTOPOH MPSMOI0 yIjla, HAa KOTOPBIX HA rja3 OTMEYAIOT 3aJaHHBIC
BEJIMYMHBI CTOPOH, 3aTEM MapaJlIeIbHO MOCTPOEHHBIM CTOPOHAaM IPOBOJAT JBE
JIPYTHE CTOPOHBI MPAMOYTOJIBHOTO YEThIpEXyroibHUKa. PucyHkM KBaapara
nmokaszanel Ha  puc.3l,a  (M3omeTpuueckas  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

Ilpagunvnoini  wecmuyzonvhuk. PHUCYHOK  IPaBUJIIBHOIO IIECTUYTOJIBHUKA
BBITIOJIHAIOT Ha OCHOBAaHMM PHCYHKa KBajpara, CTOPOHA KOTOPOTO paBHA
OomnbIieil nuaroHanu miecTuyroibHuKa. CTOpPOHY KBajpaTa JAENAT Ha paBHBIC
YacTH M 4epe3 TOUYKH JIEJICHUS TPOBOAST TMapajuiebHble JUHUHU, puc.32,a
(u3omeTpuueckas mpoekuus), puc. 32,0 (IuMeTpudecKas MpOeKIus).
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Pucynox 32

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 CIIEIYET Pa3fEeiUTh IOJOBHHY CTOPOHBI KBajJpaTa Ha MSTh
paBHbIX uacTted (puc. 33) W uepe3 BTOpbIE E€IUHUIBI, CUMUTAasl OT OCHU
KOOpDAMHAT, IMPOBECTH BEPTUKAIBHBIA W TOPU3OHTAIBHBI  OTPE3KH 1O
MIEPECEUEHUs] CO CTOPOHAMU M30METPHUM KBAaApaTa.

[IpoTuBOIONOKHBIE CTOPOHBI BOCbMUYTOJIbHUKA CTPOSIT, TIPOBOJSA
BEPTHUKAJbHBIE M TOPU30HTAJbHBIE NPSMBIE WM MPSIMbIE, NapajlielbHbIE OCSIM
KOOpPJIMHAT 4Yepe3 IMOCTPOEHHBIE BEPIIUHBI BOCBMUYTOJIbHUKA.

N s Puplyy By

Pucynok 33

Ilpasunvnulii. namuyzoavhuk. B HW30MeTpUU CTOPOHBI KBajapara JeisAT Ha
ISTh paBHBIX dYacTeil. BepiimHamMu CIy>KWAT TOYKa JEJCHHS TOJOBUHBI CTOPOH
— TpeThs OT ocu 0X, CTPOMM OCTaJbHBIE BEPIIMHBI U CTOPOHBI MSATUYTOJIbHUKA

(puc.34)
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Pucynok 34

Okpysycnocms. J|nsi U300paKEHHUS OKPYKHOCTH B MU30METPUU M JUMETPUH
CHayajga pUCYIOT KBaJpaT, a 3aTeM BIMCHIBAIOT B HEro OKPY>KHOCTh. Ha
MepeceueHu 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 HY)XHO pa3liefiuTh OJIHY M3 OCEHl B mpenesiax KBajapaTa Ha 6
yacTe W 4Yepe3 TOUku | W 2 MpoBEeCTH TpsiMble, MapaJiebHbIE CTOPOHAM
KBajpara. Yepes mosiydeHHbIE BOCEMb TOUYEK MOKHO IIPOBECTH 3JuUIiC (puc.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 MOJIOBUHY auameTpa (B aumerpun Ha ocu Oy B
nBa pasa Mmenbuie). IlapamienbHO oOCSIM  TPOBOJSAT CTOPOHBI  OMUCAHHOTO
kBagpata (pom0). B  agumerpum yepe3 Hayajio  KOOPAMHAT MPOBOAST
TOPU30HTAJIBHYIO MpPSAMYIO — HampaBieHHe OoJblIol ocu 3jumnnca. OTMeyaror
KOHIIbI  OCEM  3JUIMIICOB,  BBIJIEPKUBAs COOTHOILIEHHE pa3MepoB ocel (B
npsAMOYToJIbHOM u3oMmeTpuu 3/5, B aumerpun 1/3). Pucyior smaumnc TOHKOM
JIMHUEH, OOBOJIAT.
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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
IIOCJIEIOBATENPHOCTH, B KAKOW COCTAaBIAKOT aKCOHOMETPUYECKUE yepTexu. Jis
IIPU3MBIL, IPEXKE BCEr0, PUCYIOT OCHOBaHUE. [Ipy BepTUKAIBHOM PpacCHoNOKEHUN
npu3Mbl  yJoOHEEe HAUYMHATH PHUCYHOK C BEPXHETO OCHOBAHUS, a IIpHU
TOPU30HTAJIBHOM ¢ mepenHero. HapucoBaB ocCHOBaHHME, W3 €ro BEpLIMH
MPOBOJAT pedpa MPU3MBI; BUAUMBIE CTOPOHBI BTOPOTO OCHOBAHWS TTPOBOJIST
napajjieIbHO CTOpoHaMm mnepBoro. Eciii Ha pucyHKEe HEOOXOIUMO COXPaHHTh



HEBHUJIUMBIE JIMHUHU, TO MEHSIOT TIOCIEIOBATEIHHOCTh M PHUCYIOT, HA4YMHAS C
ocHoBaHui (puc. 37).

Pucynok 37

[lupamuay pucyloT, HaYuMHAs C OCHOBAHHWSA, 3aT€M MPOBOAST JIMHHUIO
BBICOTBI W HaMeuUalOT Ha HEH BepHmIMHY S, €€ COSAWHSIOT ¢ BepIIMHAMU
ocHoBaHus (puc. 38).
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Pucynok 38

BeptukanbHO pacmoNioKEHHBINH MWJIMHIAP HAYUHAIOT PUCOBATh C BEPXHETO
ocHoBaHus (puc.39), 3areM MNPOBOJAT KacaTeJbHbIE K JJUIUICY, 00pa3yrolme
[WIMHJPA; TapaJJIeIbHO TTOCTPOSHHOMY OCHOBAHHIO CTPOSIT HIDKHEE OCHOBAHHE.
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Pucynok 39

Ha puc.40 mnpuBegeH pHCYHOK KOHYyCa, CTOSIIErO0 Ha TOPU30HTAILHOMN
IJIOCKOCTH. PHCYHOK clemyeT HauWHATH C W300PaKCHHUS OCHOBAaHWSA KOHYCA.
3aTeM pPHUCYIOT BEpIIMHY KOHYCa W KpallHUE BUAUMBIC 00pa3yroline, KOTOpPhIE
KaCaroTCs AIJUTUTICA.
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Pucynok 40
[Ilap B mpsAMOYroJbHOW aKCOHOMETPHH H300pa)kacTcsi OKPYKHOCTHIO (puc. 41).
] . /'/
= ) — el >
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Pucynok 41

3.4. HAHECEHWE CBETOTEHU

Jlnst mpupaHust pucCyHKY — OOJbINEN  HArfsgHOCTH HA  HErO0 HAHOCAT
cBeToTeHH. CBETOTEHb TIOKA3bIBA€T paclpe/ie]ieHUe CBETa Ha TOBEPXHOCTH
npeaMeTa, OHa  CIIOCOOCTBYET BOCHPHUSATHIO OOBEMHOW (QOpMBI MpeaMera.
CBeTOTEHb COCTOMT M3 COOCTBEHHOM TEHM, Tajaromieii TeHu, peduiekca,
MOJIyTEHU U OJIMKA.

Coocmeennan menb — TEHb, O0pa3ylolmasics Ha HEOCBEIIEHHOW YacTH
peIMeTa.

Haoarwwan menv — TeHb, oTOpachiBacMas CaMHM MPEAMETOM Ha KaKyro-
o100 ToBepXHOCTh. OHAa HA TEXHUYECKOM PHUCYHKE HE IMOKAa3bIBACTCS.

Ilonymens — cnabooCBeIIEHHBIE MECTa, IMOCTENEHHBII Mepexos OT TeHU K
CBETY.
Peghnexc — BbicBeTIEeHHE COOCTBEHHOW TEHU OTpaX€HHbIMU Jyyamu. Ha

HEOCBEIICHHYI0 4YacTh MpeAMeTa MajJaloT OTPAKEHHBbIE Jy4d, KOTOpbIE €€
MOACBEUMBAIOT, co3/aBasi pediiekc, 3HAYUT peduiekc — OTPaKCHHBIM CBET Ha
MTOBEPXHOCTH IIpeIMETA.

Ceem — HauOoJiee OCBEIICHHAS YacTh MPEMETA.

bnaux — namboisiee ocBemieHHOE MecTo (IIATHO) Ha IMOBEPXHOCTH IpEaMETaA.
B TexHmdyeckomM puCyHKE OJIMKU MOKA3bIBAIOT HA MIOBEPXHOCTSIX BpAICHUS.
Hanbomnee ocBelIEeHHBIMU YacTSIMHU TOBEPXHOCTH SIBJISIFOTCS T€ YACTH, K KOTOPBIM
Jy4d CBETa TMEPNeHAUKYISIpHBL. B TEXHUYECKOM PpHCOBAHUU TMPUHSTO
HalpaBJICHUE JIyded CBeTa CBepxy, clieBa HampaBo. Hambosnee ocBeleHHbIC
YYaCTKH TMOBEPXHOCTH OTTEHSIIOT CBETJIEE, YEM PACIIOIOKEHHBIC OT CBETa JaJIbIIIe
(puc. 42).
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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.
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Hlpaggpupoeka (puc. 44) — WITpUXOBKA B BHUJE CETKHU, JUHUU €€ HAHOCAT
napajuieibHO  JIMHUSAM ~ OOpa3ylollled W HampaBisiomed  u3o0paxaeMoin
noBepxHoctd. Ha pucyHke uuiauHapa M KOHyca JIMHUU  IITPUXOBKHU
napajuieabHbl 00pa3yIoOIUMM U UX OCHOBAHHMIO.

Ha pucynke rpaneHoro Ttena auHuu mpaddupoBKU napajlieJbHbl pedpam
U CTOPOHaM OCHOBaHUA. Ha HakJIOHHBIX IUIOCKOCTAM MPOBOJAT CHAdala
HaKJIOHHBIC JIMHWW, 3aT€M JIMHHWH, NapajuielibHble CTOpOHaM ocHoBaHus. [lpu
paboTe HaJ PHUCYHKOM OTJAEIbHBIE IITPUXH MOTYT MOJY4aThCsl CIUIIKOM
APKUMU. SIPKOCTh HITPUXOB MOKHO YMEHBIIUTh C MOMOIIBIO MSITKOH PE3UHKHU.
Pe3uHky crenyer npukiaabiBaTh , HO HE pacTUpaTh, HHA4YE PUCYHOK MOMKET
MOJYYUTHCS] CMa3aHHBIM.

Pucynok 44

Ommenenue moykamu (puc. 45) Ilpu TOUYEUHOM METOAE OTTEHEHHUS
CBETOTCHb HAHOCAT TOYkamMH. Ha TeMHBIC dYacTH mpeaMera TOYKH HAHOCHT
Ommke Jpyr K JApPYyry, C  YBEIWYCHHUEM OCBEIICHHOCTH TOBEPXHOCTH
PacCTOSTHUSL MEXITY HUMH YBCIMUHBAFOT.

OTTeHeHrne TOYKaMHM TMPUMEHSIOT Ha PHUCYHKaX, COJEPKAIUX H300paKeHUE
HEOOpaOOTaHHBIX  JAcTalied  (JUTBIX, KOBAaHHBIX, TOPSYCIITAMIIOBAaHHBIX) U
HEMETA/UIMYECKNX  MaTepualioB  (MATKHX, TIOPUCTBIX, ChIMy4Yux). HyxHO
BBITIOJIHATh TUTABHBIM TIEPEXOJ OT TeMHOro K cBeriiomy. OTTeHEHHE Ciemyer
HAHOCUTh TaK, YTOOBI TOUKHM HE CIUBAINCH. TOUYKM HAHOCIT OJHOBPEMEHHO
Ha BCE 3aTCHCHHBIC YACTH, MOCTEMEHHO CryIas WX B TEHEBBIX MECTaX, 3aTeM
MEPEXOAT K MOJIyTEHU U CBETY.

OTTeHeHrne TOYKaMHU BBHITIOJHSAIOT TIEPOM, HAIOJHEHHBIM TYIIBIO, KPACKOH
WJIM MSITKUM KapaHJaIIoM.
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3.5 MNOCJIEQOBATEJIbHOCTb BbIINOJIHEHUA TEXHUYECKOIO
PUCYHKA

OTaenpHbIE 2JIEMEHTHI KOMITO3UITUHU JOJKHBI OBITh CBSI3aHBI MEXIY CO00H, a
BHUMAaHHE COCPEOTOUYEHO Ha TJIABHOM TpeaMeTe (KOMITIO3UIIMOHHOM IIEHTpE),
KOTOPOMY JIOJKHO MOTYUHSATHCS BCE BTOPOCTENEHHOE (d1eMeHThI). Pacnonoxxenue
BCEX OTHOCHUTEIBHO TJIABHOTO JIOJDKHO OBITh TAKMM, YTOOBI CO3aI0Ch 3PUTEILHOS
PaBHOBECUE MEXK]y UX PUCYHKAMU U MMYCTHIMUA MECTaMU MEKy HUMHU.

KomnoHoBKka prucyHKa Ha JUCTE, T.€. paCHOJ0KEHUE €ro MPOMOPIIUOHATBHO
dbopmary nucTa, UMeeT OOJIBbIIIOE 3HAYCHUE JIJISI TOCTPOSHUS 1IEJIOCTHOTO
npousBeacHus. [lonoxxeHne nucTa MOXKET OBITh TOPH30HTAIBLHO MIH BEPTUKAIBHO
M0 OTHONICHHIO K PUCYIOIIEMY U 3aBUCHUT OT KOH(UTypalnu u300pakaeMoro
npeamera. M3o0paxkeHne nmpeaMera JJ0HKHO 3aHUMAaTh Ha JIUCTE IPUMEPHO OKOJIO
%4 TIOJIe3HOM TuIoaau aucTa. M3o0paxkeHnue He JOJDKHO OBITh CIIMIIIKOM MEJTKUM
WJIM OY€HBb KPYIHBIM IO OTHOIIIEHHIO K popmaty. Henonyctumo nzobpaxeHue
npeaMera, KoTopoe OyAeT BRIXOIUTH 3a Tpeebl popmara.

UT00OBI KOMMO3UIIMOHHO MTPABUIIBHO PACIIOIOKUTH PUCYHOK, HEOOXO MO
CJIETKa HAMETHUTh JIMHUSAMH OO0ITyI0 (HOPMY U B3aUMHOE PACIIOJIOKEHHE €T0
OCHOBHBIX yacTeil. PekoMeHayeTcst mpu KOMIIOHOBKE M300paKeHUs CHavasia



BBITTOJIHUTh HECKOJIBKHX CXEMATHYECKHUX (YIPOIIEHHBIX) PUCYHKOB U BBIOPATh M3
HUX JIy4IIvii. B mporiecce BBIMOTHEHUS TaKUX YIPOIIECHHBIX H300pasKeHHHA
HIOJTY4a0T BO3MOXKHOCTb TIOJTHEE MPEJICTABUTH B CBOEM BOOOPaKEHUH Oy TyIIHI
PHCYHOK | OTIPEIeNIUTh HanOoJiee yauHOe ero pa3MeIlIeHIe Ha JIHCTe OyMary.

OCHOBHBIMH XapaKTEPHBIMHU TPHU3HAKAMU JIFOOOTO PHCYEMOTO MpeaMeTa
SIBJISIFOTCSL €70 KOHCTPYKIIUS M poropiun. HaunHas pucyHOK, HE0OX0AUMO,
IPEeX]IEe BCETo, MOHATh 00BEMHYIO (hOpMY TIpEIMETa U SICHO MPEJCTABUTh €T0
CTpOCHUE. AHAIM3HUPYS KOHCTPYKIHIO (DOPMBI, HY)KHO TIPABHIIBHO MOHSTHh Kak
pacnosararoTcsi B IPOCTPAHCTBE MMOBEPXHOCTH MIPEMETA M KaK 00pa3yeTcsl ero
oowvemHast popma. Hammpumep, pucyst ¢ HaTypbl MHOTOTPaHHUK (TIPU3MY,
nUpaMUIy, TPU3MATOU U 1Ip.), HE CICAYET OTPAaHHYNBATHCS aHATU30M BHIUMBIX
TIOBEPXHOCTEH, a HAJIO MPEJICTABUTh OCTAIBHBIC, HE BUIUMbIC C JAHHON TOYKH
3pEHHS TOBEPXHOCTH.

3.6 NMMOPSIJOK BbIMNOJIHEHNST OTMbIBKU

OTMbIBKOM BblparkatoT 06beMHOCTb, CnefoBaTebHO, HeObXoaMMO Te nau
MHble MOBEPXHOCTM OKpalMBaTb B pPa3/IMYHble TOHA B 3aBUCMMOCTU OT
ocBel,eHHOCTM o6bema, OT B3aMMHOTO Pacno/IOKeHUA, OT LiBeTa CaMoro obbema.
TeHb cobcTBEHHAs Bcerga OKasbiBAaeTCA CBeT/ee, YeM TeHb nagatowan. Kpyrabie
Tena A0MKHbI 6bITb OTMbITbI C N1aBHbIM Nepexosom OT 6osiee 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 WCKAKOYEHMEM CaMbIX CBeT/bIx MecT. [locne Toro, Kak
NMOKpalleHHble MeCTa BbICOXHYT, 4YepTerk (M306parkeHne) NOKPbIBAKT 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
AaNbHeNLWero ycuneHna ToHa, NOKpPbIBAOTCA B TPETUN pa3 U TaKk ganee. Takum
obpasom, JocTuraerca 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 NPAMOYrO/bHbIX MOJOC, MapaAfiefibHbIX OCU LMANHAPA,
lUApOBYO NOBEPXHOCTb pPa3buBaldT Ha pAag  KoAeu, nNeprneHaUKYAapPHbIX
HanpaB/leHUO /Nyd4a cBeTa, M T. A. Yem Oonbwe peneHuih, Tem bonee
paBHOMeEpHbIM ByaeT nepexos TOHa OT CBET0M0 K TEMHOMY.

Ecnn HeobxoaMMOo NONYYNTb MOBEPXHOCTb KOHTYPA C HE3aMETHbIM A TNas
nepexof0om TOHa/NbHOCTEN, MNOKPACKy NPou3BOAAT CNOCOOOM pPa3MbIBKU. 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 HaHECEHHYIO KPacKy B HanpaB/IEHNUM OCBET/IEHUS.
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 KPACKMU.
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4.PA3BEPTKN MNOBEPXHOCTEMW
4.1.0BLNE NOJIOXKEHUA

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).
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Bce ocrannHbIC KPUBLIC ITIOBCPXHOCTH HC PA3BCPTHIBAIOTCSA Ha INIOCKOCTh H
IIO3TOMY IIpHU HGO6XOIII/IMOCTI/I HN3TOTOBJICHHUA J3THUX HOBGpXHOCTCﬁ Hn3 JIUCTOBOI'O
MaTcpuajia ux HpI/I6HI/I)KeHHO 3aMCHAIOT PAa3BCPTHIBAIOINUMHUCS ITIOBCPXHOCTAMU.

4.1.1 AHannTn4YecKkum cnocod

OTOT cmoco0 3akioyaeTcs B HAHECEHWH Ha YEepTeX pa3BEpPTKU BCEX

MpEABAPUTEILHO  BBIYMCIISIEMBIX  pa3MEpOB, HEOOXOIUMBIX I  PacKpos
Marepuara.
[Hununap. Pa3BepTka 60KOBOI MOBEPXHOCTU MPSIMOTO KPYrOBOT'O HUIUHApPA (pHC.
48) mnpeacTaBiseT CcOOOM TPSMOYTOJBHUK, BBICOTa KOTOPOTO paBHA BBICOTE
mwmHapa (H), a qmmHa — muinHe OKpy»KHOCTH (auamerp ) OCHOBAaHHUSA. MOYKET
OBITH OCYIIECTBICHO PA3IMYHBIMH CTIOCOOAMHU, KaK aHATTUTUYECKH, TaK U

d d
Pucynok 48

Konyc. Pa3BepTka mpsiMmoro kpyroBoro koHyca (puc.49) npencraBisieT coOoi
CEKTOp Kpyra, paauyc KoToporo R paBeH miMHe o0O0pasylolie KoHyca, a
IIEHTPAIBHBIN yroJ @° onpeaesieTcs: GopMyIIou:

¢=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 TOYKM 3pCHHS MW TIOJIOKCHUS  KAPTUHHOM  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 npoeuupyOIIMMU JIydaMd, HapaBICHHBIMU
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
OoJbIIe pa3MepoB HM300pakaeMoOro Ha HEW TpPEeIMETa, TO HAUAYUUIUM Y2I0M
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 OPUEHTUPYIOT TaK, 4TOOBI TJaBHas Touka 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 nzo0pakeHUM 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
MPSMOYTOJIBHBIM TTPOCKITUSAM 3/IaHHSI HIIA TIPEIMETa HEOOXO0IUMO:

- 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 TNEpCHEKTUBY OCHOBAHHUSl Tela, TMOJb3YSICh CIOCOOOM,
PAaCCMOTPEHHBIM B ITPUM. | IIpeabIayIEeld 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 mepcnekruBe oHM He 0003HAYEHBI) MpHU
MOMOIIH BEPTUKAJIBHBIX MPSAMBIX, IPOXOASIIUX yepe3 Touku 1, 3, 5 u 6.

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

OCTaJIBHBIX CTOPOH W BEPUIMH OCHOBAHMA.



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 WIM Kak Ipoekiuio pebpa AB Ha
mwiockoctd K, WM Kak JMHUIO TepeceyeHusi C IJIOCKOCThIO KapTUHBI

MPOJOJKEHHOW TPaHU MPEAMETA.
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/. JlanpHeiine MOCTPOSHHUS BBIMOJHEHBI Ha PHUC.55 M 3aKIIOYAIOTCS B
MIPOBEICHUH TOPU3OHTAILHBIX pebep mpeaMeTa, uaymux B Touku cxoma F u F'.
Ipumeuanue. [lepcnexktuBa Tena Ha puc. 54 u 55 nmoctpoena B macmrade 2:1

10 OTHOILIEHHIO K pa3MepaM OPTOrOHAIBHOTO 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).

\ koum 2 5T
A Nodaroued mewy o 1234 5 6
_ KOHMYP

coocmberou mewy
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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
Ha4YepTaTENbHON 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 TapaUICNbHBIM 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 cTpoutTcst 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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[Toctpoennslii Takum oOpazom npsimoyroidsHuKk ABFE ¢ cooTHOmenuem
cropoH 1:v2 nmomoGen ctaHaapTHOMY OCHOBHOMY (hOopMaTy 4epTEIHOTO JIHCTA.



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 IOCTPOCHUSI TeHEH HEOOXO0AMMO 3aJaTh HAIIPaBJICHUE CBETOBOTO JIyuya U UMETh
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 TIOJIOKEHUS 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 S1, TOUKA CX0J1a 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.



Puc. 59
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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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Puc. 60

JIuHnsa, pasgensoomas HAa TNOBEPXHOCTH MPEAMETa OCBEUIEHHYIO U
3aTEHEHHYIO YaCTH, Ha3bIBAaeTCS KOHTYpoM coOcTBeHHOM Tenu (uuus AOB). B
CBOIO O4Yepe.lb, JAaHHBIM NpeIMeT OTOpachiBAET TEHb Ha TeEJa, HAXOMASIIMECS
no3aau Hero. Tenb, 00pa3yromascss OT OIHOTO MPEeAMETa Ha JIPYroM, Ha3bIBAETCS
naoarwuieii meHvlo, a €€ BHEILHSS TPAHULIA - KOHMYPOM nadarouiell menu (JTUHUS
AO'B).

PaccmarpuBast puc.60 Mbl BUAMM, YTO MEXKIYy KOHTYpPOM COOCTBEHHOW H
najaolleld TeHH CYIIEeCTBYET MpsiMasi CBsI3b: 00a KOHTypa 0o0pa3yroTcsl JyueBOM
MTOBEPXHOCTHIO, KaK ObI 00EPTHIBAIOIIECH JAaHHBIN MPEIMET U MEPECEKAOIICH 3aTeEM
IPEAMETHYIO INTIOCKOCTb.

NHbiMu  cioBamMH, KOHTYp TMaJarolleld TEHU SBISIETCS TEHBIO KOHTYpa
COOCTBEHHOM TEHHU.

Takum oOpa3zoMm, Hamed 3afadeld SIBISETCS MOCTPOCHHE KOHTYPOB TEHEM.
BolsiBieHHe rpajanuii OCBEHIEHHOCTH BHYTPM 30HBI TE€HM U CBeTa Oyner
paccMOTPEHO HUXKE.

[Ipy BBINONHEHUM 3aJlaHUsl UCIOJIB3YyeM TPU OCHOBHBIX crocoba
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 TOUYKH U OTPE3KA MPSIMOM
HA I'OPU3OHTAJIBHBIE U BEPTUKAJIBHBIE ITVIOCKOCTH

JIist mosrydeHust TeHH OT Toukd A (puc.63) Ha YepTeke yepe3 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.
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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 3TOM IJIOCKOCTHU COBIIAJAE€T CO BTOPUYHOMN MPOEKIMEN CBETOBOTO JIy4a WIH
napajuienbHa et (puc.64 u puc.65).

S
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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).
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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 noctpoenue TeHu ot ctepxkHs AK (kponiureiiHa),
BBIXO/ISIIETO U3 IJIOCKOCTH BEPTUKATBHOW CTEHBI MO PSIMBIM YTJIOM.

A
e 13

i [T

h s e\ e

|
l
I
l
;
|
I
I

A E—

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 nocrpoena Ttenr oT ctepkHsi AK, BBIXOASIIET0 W3 IJIOCKOCTH
CTEHBI MIOJI POU3BOJIBHBIM YTJIOM.



Puc. 69

TeHb OT TOUKM A MIOCTPOEHA METOJIOM CleAa JIyda. 3ateM Ha ctepxkHe AK
HY>KHO B3SITh OJIHY IIPOU3BOJIBHYIO TOUKY, Hannpumep M, 1 IIOCTPpOUTH OT HEE TEHb.
Coenunus TeHb AT ¢ Tenpto MY, KOTOpBIE pacoNoKeHb! B IPEAMETHOM
IJI0CKOCTH, TipoaosnkuM a0 ATMT 110 epeceuenus ¢ OCHOBaHUEM CTEHBI, a
3aTeM TOUKY nepernda TeHu 1 COeJMHUM Ha IUIOCKOCTH CTEHbI ¢ OCHOBAaHUEM
crepxHa K.

Ecnau tens ot BcrioMoraTtenbHOM Toukun M momazaet Ha cteHy (puc.70), To
IIOCTPOCHUE TEHM HYKHO HAYMHATh, COCOUHUB OCHOBaHME cTepkHA K ¢
nonyueHHoi Tenbro MT BcnomorarenbHoi Touku M. 3aTeM HpOMIUTH TEHb
KM 10 MecTa nepern6a — OCHOBaHHMS CTEHBI — M 3aKOHYHUTH IIOCTPOEHUE JIOMAHOM
JIMHUM TE€HH, COEMHMB TOUKy Teperuba 1 ¢ Tenpio AT Touku A.

Puc. 70

Ha ocnHoBanum NpCaAbIIYIINX HOCTpOGHI/Iﬁ BBIIIOJTHUM  IICPCIICKTHBY
Haz[a}omeﬁ TCHHU OT BCpTHK&J’IBHOﬁ CTCHKHM Ha JICCTHHIY MU TCHH OT CTYHGHCﬁ



JIECTHUIIBI HAa MPEIMETHYI0 IUJIOCKOCTh — TIOBEPXHOCTh 3€MJIM U JIpyTHe
noBepxHocTH (puc.71).
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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 cCaMoMy 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
HampasieHsl k ToukaM C u D, B kotopsix nipsimas BE niepecekaet npoaoiKeHHbIE
BBEPX IUIOCKOCTH MOJCTYIIEHKOB.

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.
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