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1 eab 1 3a1a4n 0CBOEHM S AUCHUILIMHBI (MOIYJIs1)

Henbro 0CBOCHUS TUCUHUIIIIUHBI (MOAYJIS) SIBJASETCS: Pa3BUTHE MPOCTPAHCTBEHHOTO
MBIIUIEHHS, CHOCOOHOCTH K aHaJM3y M CHHTE3y IPOCTPAHCTBEHHBIX (QOpM
JIOTUYECKH TOCJIEN0BAaTEIbHOE M3yYEHUE NEPCIEKTHBBI 4epe3 HaOIo[cHHE
OKPY>KAIOILIETO NPEAMETHOTO MHPA.

3agayaMu OCBOEHUS AUCLUIUIMHBI (MOJYJISA) SBJISOTCS:

— U3YYEHHE TEOPETUYECKUX OCHOB NPOELHUPOBAHUS;

- U3y4YEHHUE CIOCOO0B MOCTPOEHUSI N300PAKEHHUI MPOCTPAHCTBEHHBIX (HOPM
Ha IUIOCKOCTH U PEIICHHE 3a/Jady, OTHOCALIUXCS K JTUM (QopMaM IO uX
IPOEKLNOHHBIM U300paKEHUSIM.

PucyHoK 1 uepTex COMpOBOKIAIOT HAC BCIO )KM3Hb, IOMOTas pa300paThCcs B
caMbIX pa3HOOOpa3HBIX BOMPOCaX HAYKH, TEXHUKHA U UCKYCCTBA.

B naBHMe BpeMmeHa y 4eloBeKa MOsIBUIACh HEOOXOJIMMOCTh U300pa3uTh TO,
YTO OH BHUJEI, a MO3IKE TO, UTO €My HYKHO ObLIO ciaenath. JpeBHue rpadguyeckue
U300paKEHUS — ITO TIEIIEPHAst ’KUBOIUCH, PUCYHKH HA KaMHSIX, TATUPYChI, CTEHHAs
KUBOMUCh — TOCTENIEHHO COBEPIIEHCTBOBAJIACH, CKJIAJIBIBATIUCh U 00OOIIATHCH
MpaBujIa UX MOCTPOCHUS.

Hapsimy ¢ pucyHKOM TpUMEHSUTHCh U 4epTexu. B Hacrosiee BpeMs HET
TakoW 00JIacTU HAayKM W TEXHUKH, TJe Obl HE NPUMEHSUIHCH Tpaduueckue
MU300paKEeHHSI.

[lenb MeTOOWYECKOTO YKazaHUs — H3yYEeHHE OCHOB T'€OMETPHUYECKOIO
YepUYCHHUs, TEXHHUYECKOTO PHCOBAHUS, ITO3BOJISIONICTO PAa3BHTh OMPEICICHHBIC
HaBBIKH, HEOOXOAUMBIE TIPU BBITIOJHEHUH 3aJjaHuil U rpadudeckux padbot. UToOs
OoOJIerYnTh TIOHMMAaHWE W3JIaraéMoro Marepuaja W ClIejaTh BO3MOXKHBIM
CaMOCTOSITENIbHOE HM3yYE€HHE €ro, BCE TEOPETHUYECKUE TMOJOXKEHUS U MPUMEpPbI
WJUTFOCTPUPOBAHBI PUCYHKAMH W YE€PTEIKAMH.
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B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI (MOAYJIs1) OOYUarOIIMICS TOKEH:

3Hamb: OCHOBBI HAuepTaTEIbHOM TIE€OMETPUM U TEOPUH TEHEH, OCHOBBI
NEPCIIEKTUBBI;

Ymems: BBINONHATH 4YEPTEXKHU, PEIIATh IMPOCKTHHIE 3aJadyd Ha Pa3IMYHYIO
TEMAaTHUKY Pa3HOI'0 YPOBHs CI0KHOCTH;

Bnaoemw: HaBblkamu paOOTBl C OCHOBHBIMU TpadUUYECKUMH U KUBOIHCHBIMH
MarepuataMl WU TEXHUKAMH.

TeMbl NpaKTHYECKUX (CEMUHAPCKUX) 3aAHATHI

1 cemecmp

1 |I'padpuueckue nocrpoenus. Uuctpymentsl, Oymara. ®opmarsl. Jlunun ueprexa. [pudr
yepTexHbil. O0beM, cofiepKaHue U CPOKU BHITIOTHEHHUS.

2 |OCHOBBI TOCTPOEHUS TEOMETPUIECKHUX TTPEIMETOB.

3 |[IpaBuna BBINOJIHEHHUS] TEXHUYECKUX PUCYHKOB. T€XHHYECKHE PUCYHKHU IJIOCKUX (DUTYp U
TE€OMETPUUYECKUX TEIL.

4 MeTtoapl NMOCTPOCHUS CBETOTCHU I'COMCTPUICCKUX TECII.

5 TexHnueckne PUCYHKH T'PYIIIbI TCOMCTPUICCKUX TCJI C HAHCCCHUEM CBETOTCHU
Pa3iIMYHBIMU MCTOdaMU.

6 HOCTpOCHI/IC JIMHUU NICPECCUCHUS HOBCpXHOCTCfI.

7 |Pa3BepTKu MOBEPXHOCTEH: pa3BepTKU IPaHHBIX IOBEPXHOCTEH, TOCTPOCHHUE Pa3BEPTKU
MPSIMOTO KPYrOBOI'O HUJIMHPA, IPSIMOIO KPYTrOBOI'O KOHYCa KOHYca.

8 AKCOHOMeTpI/IquKOG H3o6pa>1<eHHe HOBerHOCTeI\/’I C HAHCCCHUCM JIMHHUU TICPECCUCHU .

9 |IlocTpoeHue mepcrneKTUBHBIX U300paXKEHHM.

10 |IToctpoeHue TeHeil.

11 |IlepcrekTrBa Ipymnmsl Te U TEHH B MEPCIEKTUBE.

1. OCHOBHbIE PEKOMEHAOAL WU MO O®OPMJIEHUIO
YEPTEXA

IIyreM reoMeTpuyecKux NOCTPOCHUM pEMIAOT MPAKTUYECKHE 3a1a4uu
rpadguyeckuM  cmocoboM:  Bce  JOEHCTBUS  NPOU3BOASATCS  YEPTEKHBIMU
MHCTpYMEHTaMH. Pe3ynbTaToM MOCTPOEHUs SIBISETCA KaKOH-IHOO0 TpaduvecKuii
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AJIEMEHT: TIeOMEeTpUuYecKas (urypa, KOHTyp AeTaid U T.A. [ns BelnmoiaHeHus
rpaduueckux paboT HY>KHBI CIEAYIOLUIME MaTepHallbl U MPUHAJICHKHOCTU: Oymara
KapaHJallM, JAacTUK, PEeWCHIMHA, YTOJbHUKH, JIMHEHKHU, JeKana, LUpKyilb. Bce
YEepTEXU JIOJKHBI BBIIOJHATHCS B COOTBETCTBUU C TPEOOBAHUSMU CTaHIApPTOB
Enunoii cucreMbl KOHCTpyKTOpcKoil fokymeHTauuu (ECK/I), ornu4arbest 4eTkum
U aKKypaTHBIM 0(hOpMIICHUEM.

[Ipuctynas K BBIMOTHEHUIO YEPTEXkKaA, CIACAYET MPEABAPUTEIHHO YCTAHOBUTH:
pa3Mepsl rcTa Oymaru ((hopmat 4epTeka); pacroIoKeHHE N300paKeHU Ha JINCTE;
pa3MelIeHue HaAIUCEe.

1.1 UHCTPYMEHT U MATEPUAII

Kapanoawiu uepmedsicnuie. 17151 4epTeKHBIX pabOT IPUMEHSIOTCS PA3IMYHON
TBEPJIOCTM YEpPTEXKHbIE KapaHaamu. Hama [OpOMBIIUIEHHOCTh BBITYCKAET
YEpTEeXKHBIE KapaHJAllld MapoOK «KOHCTPYKTOpP», «rTomorpad», «kaptorpady»
yeTbIpHaaaTu creneneil tBepaoctu: oT 7T pmo 2T — tBepasie; T, TM, M —
MIPOMEKYTOUHbIE; OT 2M 10 6M — msrkue. TBepAOCTh U MATKOCTb 3apyO€KHBIX
kapangauieit («posto», «Kox u Hop» U 1ip.) 0003HaYeHbl TaTHHCKUMHU OykBamu H
u B: tBepapie — ot 9H no 2H; msrkue — ot 2B no 6B u H, HB, B — npomexxytounsie.
Jlns yepTexHbIX paboT nmpumeHstorcs kapangamu ST, 4T no M-2M wim um
COOTBETCTBYIOIIME KapaHJalld WHOCTPAaHHBIX Mapok. bojee MArkumu aenarort
npeaBapUuTeIbHbIe MOCTPOCHUS. JIMHUN HAHOCSIT C OYEHB JIETKUM Ha)KUMOM, YTOOBI
BITOCJIEZICTBUH UX MOXHO OBLJIO JIETKO CTEPETh.

OuuHATH KapaHJaIl CIEAYEeT Ha MPAaBUIbHBIN KOHYC JJIMHON OKOJO 3 CM C
KOHIIa, CBOOOHOTO OT (haOpUYHOTO KiieliMa U 0003HAUYECHUS TBEPIOCTH.
[IpaBMiIbHO OUMHEHHBIN KapaHJalll CIOCOOCTBYET TOYHOMY ITOCTPOEHUIO YepTexka.
WNHorna rpadur 3aTaunBaroT B BUJE JOMATOYKU U OCTPBIM €€ YIJIOM ITPOYEPUUBAIOT
JUHUMU N0 JuHelke. s nonraunBanus rpadura BO BpeMsi pabOThl TPUMEHSIOT
HaXJa4uHyl0 OyMmary (CpeIHE3EpHHCTYI0 WM MEJKO3EPHHCTYIO), HAKICCHHYIO Ha
(daHepHYIO WM KapTOHHYIO TUIACTUHKY JUJISl y1I00CTBA.

B uupkynb 00bIYHO BCTaBISIOT CTEPIKEHD, Y KOTOPOTO TBEPIOCTh rpaduTa Ha
HOMEp MEHbIIE, YeM MPUHATA A1 0OOBOJAKU O€3 LMPKYJs. 3aTauyMBaTh CTEPKEHb
MOXXHO TaKkX€ B BHJE OJHOCTOPOHHErO INIOCKOTO cCpe3a WIM KoHyca. U3
HAaKOHEUYHHWKA CTEP>KEHb JIOJDKEH BhICTyNaTh Ha 6 — 8 MM. [Ipu paboTte Hamo clneauTh,
9TOOBI UTJ1a ¥ TpadUTHBIN CTEpKEHBb OBLITU Ha OJTHOM YPOBHE.

Yepmesxncnaa oOymaza n0KHA 001anaTh TPOYHOCTHIO, OETM3HON U
CHELHAIbHON CTIIOCOOHOCTHIO BBIJIEPKUBATh MHOTOKPATHOE HAHECEHUE U CTUpPaHHE
JIMHUH, a TAKXKE PAaBHO BOCIIPUHUMATD TYIIb U aKBapesibHbIE Kpacku. OT 4epTeKHOU
Oymaru TpeOyeTcsi MUHUMAalbHas JIMHeWHas nedopmalus npyu ee CMauuBaHUU U
MOCJIETYIOLIEM BBICYILIMBAHHH.



1.2 POPMATbI

UepTe:ku  BBINOJHSAKOTCS  HA  JIACTaX  ONPEACIIEHHBIX  Pa3MEpOB,
yctaHoBJieHHbIX ['OCT 2. 301-68. @opMatsl 4epTekeid, OpeaeieMble IUPUHON U
JUTMHHOM JIUCTA, OIPa3ACIISIIOTCS. HA OCHOBHBIE U JIOTIOJTHUTEIbHEIE.

@opmaTel  JIHCTOB  ONPEAENSIOTCS  pa3MepaMud  BHEIIHEW  paMKH
(BBITIOJIHEHHOM TOHKOM JTMHUEN ) OpUTUHAIIOB, MOJJIMHHUKOB, TyOIUKATOB, KOIHM.

®opmat ¢ pazmepamu ctopod 1189 x 841 mm, mioiaas KOTOporo pasHa 1
M2, 1 apyrue GopMaThl, HOMYYEHHBIE MyTEM MOCIEN0BATENLHOIO AEICHUs €ro Ha
JIBE€ paBHBIC YaCTH MapauieIbHO MEHbBIIIEH CTOPOHE COOTBETCTBYIOIIErO (hopmara,
NPUHUMAIOTCA 32 OCHOBHBIE.

O6o3HaueHUsT U pa3Mepbl CTOPOH OCHOBHBIX (HOPMATOB  JOJIKHBI
COOTBETCTBOBaThH Tadnuile 1.

Ta6nuna 1
OcHoBHBIE (hOpMATEI

O6o3nauenue | Pasmepsl ctopoH ¢popmara,
dbopmara MM
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

[Ipu HEOOXOOUMOCTH JOMYyCKaeTcs MPUMEHSTH (popmaT AS c paszmepamu

cTopoH 148 x 210 mm.
JlomyckaeTcsi npuMEHEHUe TOMOIHUTEIbHBIX (POPMATOB, 00pa3yeMbIX YBEIMUEHUEM KOPOTKUX
CTOPOH OCHOBHBIX ()OPMATOB Ha BEJIMYMHY, KPATHYIO UX pa3Mepam.

1.3 MACLUTABbI Tlpu BbIMOJHEHHH 4YEPTEXKEHW NPUHUMAIOTCS MAaCIITaObI
nzoopaxkennit, yctanornenasie [[OCT 2.302-68.

MacmTabbl M300pakeHH Ha 4YepTexax JOJDKHBI —BBIOMpAThCS U3
cieayroiero psaa (tadnuma 2):

Tabmauma 2
Macutabbl n300pakeHui
Macuradsr 1:2; 1:2:5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50:
YMCHDIICHHMA 1:75; 1:100; 1:200
HarypanpHas 1:1
BCIIMYHUHA
Macuradsr 2:1:25:1: 4:1; 5:1; 10:1; 20:1: 40:1; 50:1; 100:1
YBGHHHCHHﬂ




1.4 JINHUN

UtoObl uepTek ObUT BBIPA3UTENIBHBIM U JIETKO YWTAJCS, OH JIOJDKEH OBITh
o(opMJIEH JUHUSMHU PaA3IUYHON TOMMMHBI U QopMbl. JIMHUM yYepTexka HOJKHBI
MMETh HauepTaHHUEe B COOTBETCTBUU ¢ ux HazHaueHueM o ['OCT 2.303-68.

['ocynapcTBEeHHBIM CTaHIAPTOM YCTAHOBJICHBI CIICAYIONINE JIMHUM W X
Ha3HaueHue (Tadauma 3).

TomnmuHa CIUTONTHOM OCHOBHOM JIMHUM S AO/HKHA OBITH B mipeaenax ot 0,5 mo
1,4 mm B 3aBUCHUMOCTH OT BEJIIMYMHBI U CJIOKHOCTU H300pAKEHUS, a TaKKe OT
dbopmara uepTexa.

TonmmuHa THHWI OJTHOTO W TOTO K€ THITA TOJDKHA OBITh OJTMHAKOBA JIJIST BCEX
U300paKEHUI Ha JaHHOM YepTeKe, BHIYEPUMBAEMBIX B OJIMHAKOBOM MaciiTale.

Tabaunia 3
JInaum yeprexa
Tommuuaa TMEUN
10 OTHOIIICHUIO K
HanmenoBanme Hauepranue OCHOBHOE Ha3HAaYECHUE
TOJIIIIUHE
OCHOBHOM JIUHUH
1. CruromrHas ToJjcras JIuHuM BUIMMOTO KOHTYpa
OCHOBHAas Jlunuu nepexoaa BUIUMBIC
S JInnun KOHTYpa CceuyeHus]

(BBIHECEHHOTO W BXOJIAIIETO B
COCTaB pa3pesa)

2. CrrontHast JIuHUY KOHTYpa HaJOKEHHOTO
TOHKAaS CCUCHUA

JIuHuu pa3MepHbIE U BBIHOCHBIE
JIuHUY ITPUXOBKH
JIMHUN—BBIHOCKHU

ITokm  JTMHUA-BBIHOCOK M
oJAYepKUBaHUE HAANHUCEH
Jluanun s u3o0pakeHus

S S IIOTPaHUYHbIX neranei
Or — o — («obcTaHOBKAY)
3 2 JIvaun IS8 OrpaHUYEHHS

BBIHOCHBIX 3JIEMCHTOB HAa BHU1aX
paspesax ¥ CeueHHSX

Jluann nepexonaa
BOOOpaxaeMbIe Crnenpr
TIIOCKOCTEH, JINHUH
MOCTPOEHUS XapaKTEePHBIX
TOYEK  TpPU  CHEIUATBHBIX
MTOCTPOEHUSX



S S Jlunuu oOprIBa
3. CromrHast o P
— e~ Ot — 1o Jlunuu pazrpaHudeHus BUaa U
BOJIHUCTAs
3 2 paspesa
4, [ITpuxoBas jL S S JIvHUM HEBUAMMOTO KOHTYpa
_—— Or — 5o — JIuaum nepexona
o 128 3
5. ITpuxnyHKTHpHAS] - 5.30 HeBUAUMBIE JIMHUM OCeBbIE
TOHKAst i} L
12 Y LEHTPOBBIE
2 S
JIMHUK CeueHUM, SBIISIOIINCCS
OCSIMU i1l HAJOXKEHHBIX WJIN
BBIHECEHHBIX CEUCHUM
S
Or — mo —
6. CruioniHasi TOHKas ¢ S S JlnvHHBIE TUHUYM 00pbIBa
U3JIOMaMU —AN— Or — no —

1.5 WIPU®Tbl YEPTE)XHBIE Bce nagnucu Ha 4YepTekax JTOJDKHBI OBITH
BBITIOJIHEHBI YEPTEKHBIM HIPUPTOM.

I'OCT 2.304-81 ycramaBnuBaer nBa Tumna mpudta: tan 4 u tan b,
HAaKJIOHOM M 0e3 HakJIoHa. B HacTosiem nocoOuu moapoOHO paccMOTpeH MpudT
TUI A C HAKJIOHOM 75° U mapaMeTpamu, NPUBEJACHHBIMU B Ta0uIIe 4.

Pasmep wpugma h — Benmuumnna, onpe/eieHHas BRICOTOW MPOIMCHBIX OYKB B
MUJTAMETPAX.

Bvicoma nponuchuix 6yke h muzMepsieTcss MEpHEHIUKYISIPHO K OCHOBAHUIO
CTPOKU. Bvicoma cmpounvix 6yke C ONpeNeseTcs U3 OTHOIIEHUS UX BBICOTHI (0e3
otpocTkoB K) k pazmepy mipudra h, nanpumep, ¢ = 7/10h (pucyHku 1 u 2)

Hlupuna 6ykevl Q — HauOounbliasgs IUPUHA OYKBBI, H3MEPEHHAs B
COOTBETCTBUHM C PUCYHKaMH | ® 2, ompeenseTcs MO OTHOIICHUIO K pa3Mepy
mpudTa h, Hanpumep, g=6/10h, nim o oTHOIICHHIO K TOJIIMHE JIMHUH mpudTa d,
Hanpumep, g = 6d.

Tonmwyuna aunuu wipugma d — ToNIMHA, ONpeaessieMasl B 3aBUCHMOCTH OT
THUIIA ¥ BBICOTHI MIpUPTA.
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Pucynok 1
Bcnomocamenvnaa cemxa — cetka o00pa3oBaHHash BCIIOMOTATEIbHBIMU

JUHUSMHU, B KOTOpbIE BOUCHIBaIOTCsA OYKBHI. Lllar BcriomorarenbHbIX JIMHUM CETKH
OTIPEIeIISIETCS B 3aBUCMMOCTH OT TOJIIMHBI JTMHUY 1mpudTa d (pucyHOK 2).

PucyHok 2

Ta0muna 4
Hlpudt Tvna A (d= h/14) c HakTOHOM
[Tapamerpsr  |O603HaueHHE OTHOCUTEIHHBIN
Pazmepsr MM

mpudra pasmep
Pa3smep mpudra
pricota h (14/14)h | 14d | 25 | 35 | 50 | 7,0 | 10,0| 14,0 20,0

TIPOTIMICHBI

X OyKB
Bricora
CTPOYHBIX OYKB c (10/14)h | 10d | 1,8 | 25| 35| 50 | 7,0 | 10,0| 14,0




Paccrosinue
MEXy OyKBaMHu

a (2/14) h

2d

0,35

0,5

0,7

1,0

1,4

2,0

2,8

Munnmanb-
HBI  [IAr CTPOK
(BpICOTA

BCIIOMOIaTeIbHOM

CETKH)

b (22/14) h

22d

4,0

5,9

8,0

11,0

16,0

22,0

31,0

MuHnManpHOE
paccTostHue
MEXy CJI0BaMU

e (6/14) h

6d

1,1

15

2,1

3,0

4,2

6,0

8,4

TommmHaa TuHUN
mpudTa

d (1/14) h

0,18

0,25

0,35

0,5

0,7

1,0

1,4

IIpumeuanus:

1. PaccrosgHue a wmexny

OyKBaMH COCEJIHUE JIMHUHU,

KOTOPBIX HE

napajuieTbHel MeXAy cobort (Hanpumep, [A, AT) Moxer OBITh yYMEHBIIECHO
HAIOJIOBUHY, T.€. Ha TONMUHY d TuHUYN mpudTa.

2. MuUHAMAaJILHBIM PACCTOSHUEM MEXTY CIIOBAMH € Pa3JICJICHHBIMU 3HAKOM
MPEMUHAHUS ABJISETCS PACCTOSHUE MKy 3HAKOM MPEHUHAHKS U CIICIYIOIIUM 32

HHM CJIOBOM.

3. VYcranaBauBaroTCs CleayroIre pasmepsl mpudra: 2,5; 3,5; 5; 7; 10; 14;

20; 28: 40.

4. TlpenenbHble OTKIOHEHUS pa3MepoB OYkB u mudp +0,5 Mm.

Hauepranue OykB U CHUMBOJIOB NPUBEACHBI HA pUCYHKax 3, 4, 5, 6, 7.
PYCCKUU AJIOGABUT (KUPUJIJINLIA)
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Pucynok 6

HanmenoBanue 6yKB TpeUCCKOro aJI(I)aBI/ITa, MPUBCACHHBIX HAa PUCYHKC 6

1—-amepa 9-—iiora 17

2—06era 10
4 — nenmpra 12
5 — sncunon

6 —m3era 14
7 —oTa 15
8—mTa 16

—kanma 18
— MIO 20

13 — =10
— KCH 22
— OMUKPOH

— 24

— curma 3 — ramMmma 11 — mam6ma 19 — ray

— UIICHJIOH
21 — du
— X"
23 —1cu
— oMmera

3HAKH
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Pucynoxk 7
HanMeHOBaHMs 3HAKOB MPUBEJAEHBI B TAOIUIIE 5.
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HanmMmenoBanus 3HaK0OB

Tabmuma 5

Howmepa HanmenoBanue 3HaKkoB Howmepa HaunmenoBanue 3HakoB
3HAKOB Ha 3HAKOB
yepTekax
1 Touka 25  |[IpoueHT
2 JlBoeroune 26  |I'pamyc
3 3ansTas 27  |Mwunyrta
4 Touka c 3ansToi 28  |CexyHpaa
5 BocxkiunarenpHbIi 3HAK 29 [TapannensHo
6 BonpocurenbHblil 3HaK 30  |IlepneHauKyasIpHO
7 KaBbruku 31 VYron
8 141 32 |Vknon
9 [Taparpad 33  |KonycHocTh
10 PaBencTBo 34  |Ksagpar
11 Benuunna nocne okpyriaeHus 35 |dyra
12 CootBeTcTBYET 36  |duamerp
13 ACHMITOTUYECKH PABHO 37 Papukan
14 [Tpubnu3uTenbHO paBHO 38  |HMHurerpan
15 Menbie 39 beckoneuyHoCcTh
16 Bosnpiie 40 KBaaparHble CkOOKH
17 u 17a |MeHbllie Wi paBHO 41 Kpyrnbie ckoOku
18 n 18a |bosnbiie uam paBHO 42  |[Yepra npobu
19 [Troc 43  |Homep
20 Munyc tupe 44 |0t no
21 [Tmroc — munyc 45 3Hak noxoous
22 23  |YmMmHOXeHHe 46 3Be3mouKa
24 Jenenue

1.6 OCHOBHAAS HAQIMANCH

Yeptexxu compoBokaaroTcs ocHoBHOM Hanmuchio mo 'OCT 2.104-2006,
KOTOPYIO PacrojiararoT B €ro MpaBoM HUKHEM YTITy.

1.6.1 NMopsaaok BbINOSTHEHUA OCHOBHOMN HaanNucu

Conepxanue, pacmojio)KeHHE U pa3Mepbl rpad OCHOBHOM HAJIHCH,
JIOTIOJTHUTENBHBIX Tpad K HEH, a TakKe pa3Mepbl paMOK Ha YEPTEeKax M CXemax
JIOJKHBI COOTBETCTBOBATH hopme 1.
OcHoBHas HAAMKUCh, JOTOJHUTEIbHBIC Tpadbl K HEH M PaMKH BBITOTHSIOT
CILJIONTHBIMM OCHOBHBIMM M CILIONTHBIMH TOHKUMU JuHUsAMH 1o 'OCT 2.303.
OCHOBHYIO HAJIMMUCh PACTIOIATAIOT B TIPABOM HIYKHEM YTy KOHCTPYKTOPCKHX
nokymentoB. Ha mucrax ¢dopmata A4 mo I'OCT 2.301 ocCHOBHYK HaJIIUCH

paciojiararorT B10JIb KOpOTKOﬁ CTOPOHBI JIUCTA.

15



1.6.2 Nopsaaok 3anosiIHeHUSA OCHOBHOW HaANUcH

OcHoBHy0 Haanuch 1mo ¢opme | 3anmoNHSIOT, MPUIACPKUBASCH MPABUI,
ycranoBiieHHbIX [[OCT 2.104-2006 (pucyHok 8).

A, A \ v
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7, 10 23 15 i 70 50 5
20 2] A
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Jan | Aucm) N dokgm_ Y Todn o | L (5] (6]
e Pa3pad (1 = Islslsl 77 8 o)
) /lpob
= T KGHMD. ucm (7N Aucmad (8] L
n {10/ (11 (1] (13
HKOHmD () 20 (9) o
| Smb
L
PucyHok 8

B rpade 1 — naumenosanue uzdenus. HanmeHnoBanue u3aenvs 3anuchiBaloT B
UMEHUTEILHOM TaJIeKe eIMHCTBEHHOTO 4Kciia. B HaMMEeHOBaHUM, COCTOSIIEM U3
HECKOJIBKHX CJIOB, Ha IEPBOM MECTE MOMEIIAIOT UMl CYIIECTBUTEIBHOE, HAIIPUMED:
«Koneco 3ybuyamoey; B rpade 2 — obo3nauenue 0okymenma,

B rpade 3 — obo3nauenue mamepuana demanu (rpady 3amnogHSIOT TOJBKO Ha

yeprexax Jeraneit); B rpade 4 — aumepy, IpUCBOEHHYIO JaHHOMY JOKYMEHTY (Ha
JOKyMEHTe B OymakHOU ¢opMe rpady 3amojgHSIOT MOCIEA0BAaTeIbHO, HAYMHAS C
KpaliHel JieBoH KieTkn). Jlomyckaercs B paboyeil KOHCTPYKTOPCKOM TOKyMEHTalun
JUTEPy MPOCTABIIATH TOJBKO B CHEIU(PUKAIUAX U TEXHHUECKUX YCIOBUAX; B Tpade
5 — Maccy uzdenus BEIpaXKEHHYIO B KUjorpammax; B rpade 6 — macuma6b (06e3 OyKBbI

M),

B rpade 7 — nopaodkoawiil Homep aucma (Ha JOKYMEHTaX, COCTOSIIINX U3
OJIHOTO JIMCTa, rpady HE 3amloJHAIOT); B rpade 8 — obwee Koauuecmso auUcmos
O0oxkymenma (yKa3bIBalOT TOJIBKO Ha

NepBOM JIHCTE); B Tpade 9 — naumenosanue Ui K00 opeanuzayuu, BHITYCKAIOIIETO
TOKyMeHT (rpady HE 3amojHSIOT, €CIW KOI COACPKUTCA B 0003HAYECHUU
nokyMeHrta); B rpade 10 — xapakmep pabomvi, BBITIOIHIEMOW JIHIIOM,
MOAMUCKHIBAIOIIMM JOKYMEHT, B cOOTBeTCTBUU ¢ (opmamu 1 u 2. CBoOOIHYIO
CTPOKY 3amloJIHAIOT IO YCMOTPEHHUIO pa3paboTuuka, Hanpumep: «HavanbHuk
ornenay, «HauanpHuk nabopatopum», «Paccumtam». [Jomyctumble 3HaYEHUS
aTpuOyTa yCTaHABIMBAET OpraHU3AIIUS;

B rpade 11 — gamuwruu auy, nognucaBmIMX JOKYMEHT; B rpade 12 —
noonucu auy, GpaMIIU KOTOPBIX yKa3aHsl B rpade 11.
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[Toanucn nun, pa3paboTaBUIMX JaHHBIM JOKYMEHT M OTBETCTBEHHBIX 32
HOPMOKOHTPOJIb, SIBJSIOTCS 00s3aTeNbHBIMU. [Ipy OTCYTCTBUM TUTYJIBHOTO JIMCTA
JOITyCKAeTCs MOAINUCH JIUIA, YTBEPAUBIIETO JOKYMEHT, pa3MellaTh Ha CBOOOIHOM
[10JIE TIEPBOr'0 WJIM 3arjaBHOIO JINCTA JOKYMEHTA B MOPSAIKE, YCTAHOBICHHOM IS
tuTyIbHBIX JIUCTOB 110 'OCT 2.105; B rpade 13 — damy noanvcanus 10KyMEHTA.

[Tpumeps! pa3melieHnss OCHOBHOW HAIMMCH U TOTIOJHUTENBHBIX rpad K HEi
(1 — ocHOBHAs HAITUCH; 2 — JONOJTHHUTENbHBIE Tpadbl): st popmara A4 — prCyHOK

9.

—

Pucynok 9
st popmaroB 6ombiie A4: Mpu pacroIoKEHUU OCHOBHOW HAJIUCH BIOJIb
KOPOTKOM CTOPOHBI JIUCTa — pUCYHOK 10, a; Mpu pacnosio’keHUH OCHOBHOW HAJIIIUCH
BJI0JIb JIJTMHHOM CTOPOHBI JIncTa — pucyHOK 10, 6.

\2

1
/ /‘/_

a) 6) Pucynox 10
2. TEOMETPUYECKUE NMOCTPOEHUA

HO)I TCOMCTPHUUCCKUMU MOCTPOCHUAMU IIOHUMAIT 9JICMCHTApPHBIC
IMOCTPOCHHUA HA IIJIOCKOCTH, OCHOBAHHBIC HA OCHOBHBIX ITOJIOKCHUAX I'COMCTPHUH. K
HHUM OTHOCATCA: TIPOBCACHUC B3aMMHO IICPICHAUKYIIAPHBIX W IHapaJlJICIIbHBIX

IIPSIMBIX, IEJIEHNUE OTPE3KOB, YIJIOB U Ap. I eoMeTpruecKkre noCTpOECHHUSI BBIITOIHSAIOT
17



UPKYJEM W JUHEWKOW (peUCIIMHOW) WM JMHEHKOM M YroJIbHUKOM. 3HaHUWE
r€OMETPUYECKUX TOCTPOCHUH MO3BOJIIET MPABUIBLHO HAYEPTUTh KOHTYP JIFOOOTO
U3JIeTUsl, TOYHO BBIMOJHUTH paMKy QopMara 4deprexa U BEPHO PACIOIOKUTH
YepTeK BHYTPU €€, TOYHO Pa3METUTh HAJAMUCU. TakuM 00pa3oM, reOMETPUUECKHE
MOCTPOCHUSI SABJISIIOTCSI OCHOBOM /IS BBIMOJIHEHHS 4YepTeka. 3HAHHE WX
3HAYUTEIIBHO YCKOPSIET BBITIOJHEHUE YEPTEXKA, TAK KAK MTO3BOJISIET B KAXKIOM CIIy4ae
BBIOpATh HAaMOOJIEEe paIMOHAIBHBIE TPUEMBI TOCTpOeHU. KpoMe TOro, BRITOTHEHHUE
FEOMETPUYECKUX TMOCTPOCHUNM JIA€T BO3MOXKHOCTH OBJAAETh IPABWIBHBIMU
npueMamMu padboThl YEPTEIKHBIMU HHCTPYMEHTAMU.

['padrueckue mocTpoeHus: Bcerjja HETOUHbI, HO CTETIEHb HETOYHOCTH MOKET
ObITh pa3nuuHoi. [locTpoeHue Gosiee TOUHO, €CTTU OHO COACPKUT MaJlo ONEPAIIHiA
(mon omeparyell TOHMMAIOT MPOBEACHUE MNPSIMONM JIMHUM, BbIYEPUUBAHUE JIYTH,
OTKJIaJIbIBaHUE OTpe3Ka U T. 1.). [loaToMy mpu pelieHuu 3a7adyud Ha MOCTPOCHUE
OUY€Hb BAXKHO BBIOpATh HanboJyiee KOPOTKUHN MYyTh.

TOYHOCTP TE€OMETPUYECKUX IIOCTPOCHHM BO MHOIOM  3aBHUCUT OT
AKKypaTHOCTH U BHMMaHUs paboTtatomiero. [Ipu 3Tom He0OX0aUMO UMETh B BUAY
cieayroniee:

1. IIpoBoauMble JIMHUM JOJDKHBI OBITh TOHKMMHU M YEPTUTh HUX HAJO
TBEPABIM KapaHIAIIOM.

2. Touky Ha 4epTexe CIeIyeT 3aJaBaTh KaK TOYKY TEPECEUCHHUS NBYX
JIMHUU: JBYX MPAMBIX, IBYX IyT WIM OpAMON U Ayru. Bo Bcex cilyyasx HY>KHO
CTPEMHUTBCSI K TOMY, YTOOBI Yrojd MEXIY JTUMH JHHHUSMHU ObUI MPSAMBIM HIIA
npubIuxKancs Kk Hemy (pucyHok 11).

Pucynok 11

3. IIpoBoas npsiMyto Yepe3 ABE TOUKH, KeJaTeIbHO OpaTh WX MOaJIbIIe APYT
OT Jpyra, TaK KaK MpH CONMMKEHUU TOUYEK YBEITUIMBACTCS BO3MOXHOCTh OTKJIOHEHUSI
MPSIMOU OT €€ UCTUHHOTO HampaBJieHus (PUCYHOK 12).
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Pucynoxk 12

2.1 [TOCTPOEHMWE MNEPMNEHAOUKYIISIPHBIX U TTAPAJITIEJIbHBIX TPSMbIX

211 NMocTpoeHune nepneHAUKYNAPHbIX NPAMbIX IHlocmpoenue
nepnenouxyapa Kk npamou MN 6 3a0annoit ha neit mouke A (pucyHok 13, a).
Touky A nIpUHUMAIOT 3a LIEHTP U MTPOU3BOJIBHBIM PAInNyCOM R1 OMUCHIBAIOT AYTY /10
nepeceuenus ee ¢ npssmoid MN B Toukax O1 u O2 Pannycom Rz, 6ombiium pagunyca
R1, u3 nentpoB O1 u O2 npoBOAAT AyTH 10 B3AMMHOTO MX MEpecedeHus B Toukax B
u C, Coenunus npsimoit Touku B u C, mosry4aroT HCKOMBIN MEPIICHIUKYIISP.

(B
%
M LN
5 z 0y
XC
a) d)
Pucynok 13

Ha pucynke 13, 6 Ta ke 3aaua pernieHa ¢ mOMOIIbIO JIMHEHKN U YTOJbHUKA.
K npsamoit MN npuknaasiBatoT yroJbHHUK KaTeToM (T0JIoKeHHe yrojbHuka l), a k
€ro TMIOTEHY3€ — JIMHEWKY MWW Ipyrou yronpHuK. [Ipuaep:kuBas 1eBOoW pyKou
JUHENKY, MPaBOM MEPEIBUral0T YrOJIBHUK /10 COBMAJIECHUS €ro BTOPOIrO KaTera C
Toukoi A (moinoxkenue yroiapHuka Il), mocne wyero mnpoBOAAT MPSIMYIO,
NEPIIEHAUKYJIPHYIO K 3a1aHHOM.

IHocmpoenue npamoit, nepneHOuKynaprou kK ompesky MN u npoxooawei
uepe3 mouxky M (pucynok 14). Bue orpeska MN BbIOHparoT mpoU3BOJIBHYIO TOUKY
O tak, yto6bl yron OMN Obi1 npubnusuTensHo paBeH 45 — 60°. 13 nentpa O
IPOBOJAT OKPYXHOCTh paauycom OM, KoTopas mepeceyer 3aJaHHbld OTPE30K B
Touke A. Touku A u O coeAUHSAIOT NPSIMON U MPOJOJIKAIOT €€ J0 MEePECEUCHHUS C
OKpyXHOCThI0O B Touke B. Ilpsimas, mpoBenennas udepe3 Touku B u M, Oyzger
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NEPHNEeHANKYJApHA K 3aJJaHHOM B CHIIy TOTO, 4TO yrojd BMA — npsiMoi Kak yroi,
BIIMCAHHBIN B OKPY>KHOCTh ¥ OMUPAIOLIUKCS Ha €€ TUaMETP.

Pucynok 14

Iocmpoenue nepnenoukynapa k npamoit MN u3 Touku A, pacnoyioxKeHHOU
BHE 9Toil mpsimoil (pucyHok 15). U3 Toukm A Kak U3 LIEHTpa MNPOU3BOILHBIM
paanycoM R mpoBoasT nyry, epecekaronlyto 3aiannyto npsamyo B Toukax O1 u O2.
Tem xe paaumycoM R U3 MOJyYEHHBIX TOYEK MPOBOAAT AYTH 1O MX B3aUMHOIO
nepeceuenuss B Touke D. Ilpsmas, mnpoeaeHHass uepe3 Touku A u D,
NEPIEHANKYJIAPHA K 3aJaHHOM.

A
S
0 1
= 7 ( N
&
D
Pucynok 15

2.1.2 MNocTpoeHue napansenbHbIX NPSAMbIX

Ilposecmu npamyro, napannenvuyio 3a0annoi npamoii MNN, uepe3 mouky
A, pacnonoscennyro eéne 3moit npamou (pucynok 16, a). I3 Touku A npoBoasTt

OKPYXHOCTh paguycoM R, nepecekatomyto npsimyro MN B Toukax B u C. Ot ogHoi
20



u3 Hux, Hanpumep Touku C, Ha mpsimort MN oTkiaapIBaloT B JIOOYI0 CTOPOHY
OTPE30K, paBHbIHN paauycy R, u momyuaroT Touky D. 3 Touku D tem xe pagmycom
IPOBOMAT YTy MO TEpPECeUYeHUs ee C OKpYKHOcThio B Touke E. Ilpsmas AE
napautenbHa MN, tak kak otpesku AE m CD sBisitoTCS MPOTHUBOIIOIOKHBIMH
crtoponamu pomba ACDE.

Pucynok 16

[Tpy HaNMUMM yroJapHUKA U JIMHEHKH 3aj1aua pemiaeTcs mpoie (pUucyHok 16,
0). K mpssimoit MN mipukiapIBarOT YroJIbHUK TUIIOTEHY30H (TI0JI0KEHHE YTOIbHUKA
l), a k ero karety — JIUHEHKY.

[IpunepxuBast JIMHENKY JIEBOM PYKOW, MPAaBOM YrOJIBHUK IEPEIBUTAOT JO
COBIIAJICHUS €T0 TUIOTEHY3bI ¢ Toukoi A (mosoxkeHue yronpHuka ll) u yepes Hee
MPOBOJIAT MPAMYIO, NapAJJICIIbHYIO 3a1aHHOM.

Ilposecmu npamyro, napannenvruyio 3a0annou npamoit MH u omcmosawyio
om Hee na paccmosanuu a (pucyHok 17). Uepe3 npou3BoJbHYIO TOUKY B Ha IpsiMoit
MN npoBonsar npsmyto AB, nepnieHIuKyIspHYyI0 K 3a1aHHoi. Ha nepnenaukymnsipe
ot Touku B oTknaapiBaoT oTpe3ok BC, paBHbIN 3amanHOMY paccTosHuio a. Yepes
TouKy C ¢ TOMOIIBIO YTOJBHUKA U IMHEUKH MpoBoaaT npsamyio CD, nmapamnensHyro
3ampanHor. Otpe3ok BC = a MOXXHO OTJIOKHUTH Ha TIEPIICHIUKYIISIPE B 00€ CTOPOHBI,
MIOATOMY 3aJlaya UMEET JIBa OTBETA.

21



M| 8 \ N

<
Pucynok 17

2.2 IEJIEHUE OTPE3KA IPSIMOM

2.2.1 [leneHue oTpe3Ka NPsAMOMN HA paBHbIe 4YacTu

Jenenue ompeska AB nononam (pucynok 18, a). I3 xoH1oB orpe3ka AB
paanycoM R, 60ibIIMM MTOJIOBUHBI OTPE3Ka, TPOBOJIAT JABE IyTH J0 TIEPECEUCHUS UX
mexay coboit B Toukax M u N. [psimas, npoxossmias yepe3 Touku M u N, nenur
3aJlaHHbIN OTPEe30K B ToUke C MOIoaMm.

G X
>K
by
>
AB| AB AB
b A 8] 4 M
A A 8 .
Sk
K
SXH >K
a) )
Pucynok 18

Ecnu npoaomKuTh 1eeHne OTpe3Ka 1 MOCIIEI0BAaTENbHO KaX/IyIO IMOJOBUHY
€ro JenuTh momonamM, To oTpe3ok AB Oyaer pasznenen Ha 4, 8,16 u T. 1. paBHBIX
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yacteil (pucyHok 18, 0). [Jenenue ompeska npamoii Ha npou3eoabHOe YUCTO
pasnvix uyacmen. Takoe [eleHUE OCHOBAHO HA CBOMCTBE MOJOOHBIX
TpeyroibHUKOB. Ha pucynke 19 mokazano nenenue otpe3ka AB Ha ceMb paBHBIX
yacteil. Uepes mo0oi konel orpeska AB moj; mpon3BOIbHBIM YIJIOM K HEMY (JTy4le
OCTpBIM) MPOBOAAT BcroMmorarenpHyio npsimytro AC. C moMoImplo IUPKYJIS OT
touku A Ha mpsimoii AC OTKIIaJbIBalOT CEMb MPOU3BOJBHBIX, HO PABHBIX MEXIY
coboit orpeskoB. [locmeHIo TOUKY 7 COSIUHSIOT C TOYKOM B, a uepe3 ocranbHbIC
ToukH 1, 2, ... , 6 IPOBOIAT MpsIMBIC, apaJUIeNIbHBIC psiMor B7, mo mepecedeHms
ux ¢ orpe3koM AB. Touku nepecedenust paznensat orpe3ok AB Ha ceMb paBHBIX
yacTeu.

Pucynok 19

3.2.2 [leneHne oTpe3Ka NMPSAMOM Ha nponopuuoHanbHble 4Yactn /lenenue
ompeska AB na 0ee wacmu, naxooauwuecsa ¢ omuouwenuu AC:CB= 2:3 (pucyHoK
20, a). Uepes Touky A MPOBOASAT MO MPOU3BOJIBHBIM YIJIOM K 3aJJaHHOMY OTPE3KY
npsamyto AD. Ha stoii mpsiMoid oT Touku A OTKJIAAbIBAOT IATh (2+3) paBHBIX
OTPE3KOB MPOU3BOJIbHON JITMHBL. Touku B u V coeaunstor npsmoit nuaueil. Yepes
touky |l mpoBoasaT mpsmyto, napaensHyo BV, 1o nepeceuenus ee ¢ 0Tpe3koM
AB B touke C. Touka C genut orpe3ok AB B oTHOmeHnn 2:3.

Eciu otHomenue 3agaHo He uudpamu, a B OTpe3Kax M:IN, TO Ha
BcrioMoratenbHoM mpsiMoi  AD  BMeCTO OTpe3KOB MPOU3BOJBHOW  JIJIUHBI
OTKJIaZbIBAtOT OoTpe3ku M u N. [logoOHOe mocTpoeHue yuamiemycsi npeajiaraercs
MpoJieyiaTh CaMOCTOSATEILHO, B35B pa3Mepshl ¢ pucyHka 20, 6.
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Pucynoxk 20

/Jlenenue ompeska AB 6 cpeonem u Kpaiinem omuouwienuu (pucyHok 21).
Otpe3ok AB nenst B Touke C momnosiaM U 4epe3 OJIUH U3 €ro KOHIIOB, HAIIPUMED
Touky B, mpoBoasaT mpsmyto BM, emy nepnennukymnsipayo (pucyHnok 21, a). Ot
Touku B Ha mepnennukymnsipe otkianpiBaloT orpe3ok BD = BC. Touku A u D
coenuHsIOT mpsimoit (pucyHok 21, 6). Ha orpeske AD monydaroT Touky E mpu
nomoIu ayru paaunyca DB ¢ nentpom B Touke D. M3 Toukm A kak u3 meHTpa
poBOJAT Ayry paguycoM AE, kotopas nepeceuet orpe3ok AB B Touke F. Touka

F sBnsieTcs Toukoii nenenus orpeska AB B cpeiHeM U KpaliHEM OTHOILIEHUH, TaK
AF AB

Kak [ . FB AF

Pa3o0OpaHHyi0 MpONOPLHUI0O YACTO HA3BIBAIOT «30JI0TBIM CEUYEHHEM». ITO
Ha3BaHUE CBS3aHO C TE€M, YTO B MPOMOPLHMIX YEJIOBEUECKOro Tena, B (opmax
KUBOTHBIX, OTJIMYAOLINXCS U3SLIECTBOM, CPEAN TBOPEHUI MaCTEPOB aPXUTEKTYPHI
U TPUKIATHOTO MCKYCCTBA — BCIOJY BCTPEYAOTCS MNPONOPLUUH, MOJIYUHEHHBIE
3aKOHY O CPEJHEM U KpalHEM OTHOIIICHUH. J[esieHre OTpe3Ka B CPETHEM U KPauHEM
OTHOIIIEHUH MO3BOJISET M0100paTh HAUIYUIINE IPONOPLUUH ISl OHOTO MpeaAMETa
WJIN BBIOpATh COPa3MEPHOCTh HECKOJIBKUX MPEIMETOB.

Bo3pmeM s mpruMepa NpsSMOYTOJIBHUK C OTHOLLIEHWEM CTOPOH, PaBHBIM
NOCTPOEHHOW mpornopuuu  (pucyHok 21, B), W CpaBHUM €ro ¢ JpyruMm
OpsIMOYTOJIBHUKOM (PUCYHOK 21, T), y KOTOpOro sta mpomnopuusi HapyuieHa. He
TPYJAHO 3aMETUTh, YTO MPOMOPLHUH NEPBOrO MPSMOYTOJIbHUKA 00Jiee TPUSATHBI JJIs
rinaza. [lpocreiiliee NpUMEHEHHE NPOMOPLHUH «30J0TOIO CEUEHHUSD» MOXKHO
Ha0II01aTh B (pOopMaTax KHUT, AIbOOMOB, pa3Mepax OTKPBITOK U T. [I.
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Pucynok 21
2.3 TOCTPOEHUE U UBMEPEHUE YTJI10B, JEJIEHUE YTJIOB,
NNOCTPOEHUE YKIIOHOB

2.3.1 MocTtpoeHue n nsmepeHue yrnos Ilocmpoenue y2na, paenozo 0aHHOMY.
[Tycts Tpebyetcs Ha npsimoit MN mpu Touke D moctpouTs yrom, paBasiit yriy ABC
(pucynok 22). IIpon3BoJbHBIM paguycoM R MpoBOASAT ABE AyTU: OJHY U3 BEPIIMHbI
yria ABC, nepecekaronryro CTOpoHHI ero B Toukax K u L (pucyHok 22, a), Ipyryto
u3 Touku D, nepecekaromyro npsimyto MN B Touke F (pucynok 22, 6). U3 Touku F
paaunycoMm =KL mpoBoasT ayry 1o mepeceueHus c¢ ayrou paauyca R B touke E.
[IpoBons uvepe3 touku D u E mnpsmyro naunuto, nonyuatotr yron EDF, paBnbiii
3ananHomy ABC.
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Pucynok 22

Ilocmpoenue y2noe c nomouybio peiicuiunsl u 08yX y201bHUKOE (PUCY - HOK
23). JIBa yronbHuka ¢ yriaamu 45, 30 u 60° B couyeTaHUU C PEUCHIMHON IaIOT
BO3MOKHOCTh MTOCTPOUTSH JIt000H yrod, kpatHbiil 15°. IlocTpoiiTe camocTosATENBHO
yrod, paBabii 105°.
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Pucynok 23

Ilocmpoenue y2noe c nomowyvio mpancnopmupa. 11o TpaHcnopTupy CTpOST
MPEUMYILIECTBEHHO T€ YTJIbl, KOTOPBIE HEIB3SI IOCTPOUTH C MOMOUIBIO YTOJIBHUKOB.
ITyctb Tpedyetcs Ha ipsimoii MN nipu Touke B (pucyHok 24) noctpouts yroia NBA,
paBHbld 107°. LleHTp MONMYOKpPYHOCTH TPAHCHOPTHPA — TOYKY O COBMEIIAIOT C
Toukoi B, a ero HauanbHyt0 npsimyto — ¢ npsimoit MN. Tlo mikane npoTus AeneHus
107° ormeuaroT Touky A u yepe3 Touku A U B IpoBOJIAT BTOPYIO CTOPOHY yTiIa.

A
M B N
A
8
M A Y] N
Pucynok 24 Pucynok 25

H3zmepenue yenos. Ha pucyHke 25 moka3aHO HU3MEPEHUE TPAHCIIOPTUPOM
yrina ABC. HauanbHyto npsmyro TpaHCHOpPTHpa COBMEIIAIOT C OAHOW U3 CTOPOH
U3MEPSIEMOro yria Tak, 4ToObl BepiinHa B coBnana ¢ touxoit O. Torna neneHue
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IIKaQJIbl, COBIIAJAIOLICE C JAPYrOMl CTOPOHOM YIJla, YKa)XX€T Ha YKCJIO TPaayCcoB
U3MEPAEMOTo yrIiia.
2.3.2 [leneHue yrnoB

Jlenenue yzna nononam (pucyHok 26, a). U3 Bepmmubl B yria ABC
MIPOU3BOJIBHBIM pasnycoM Ri mpoBoasT Qyry 10 mnepecedeHus: ee coO CTOPOHAMHM
yria B Toukax M u N. 3atem u3 Touek M u N nmpoBoasir nyru paguycom >R1 no
B3aUMHOro nepecedueHuss ux B Touke D. Ilpsmas BD pazgenutr naHHblil yron
MTOTOJIAM.

Henenne yrma Ha 4, 8 W T. 1. paBHBIX 4YacTed OCYILECTBISETCS
[IOCJIEI0BATENbHBIM JIEJICHUEM IIOII0JIaM KaX/10M 4acTH yria (pUcyHoK 26, 0).

c
3

0)

Pucynok 26

B ToM ciydae, korga yron 3aJaH CTOpPOHAaMH, HE MMEPECEKAIOIIMMUCS B
npeaenax yeprexa, Hanmpumep AB u CD Ha pucyHke 26, B, JeICHHE yTJIa MTOMOJIaM
BBITIOJIHSIOT Tak. Ha mpou3BOIBLHOM, HO OZIMHAKOBOM paccTostHuu | oT cTopoH yria
npoBoaT npsimbie KL || AB 1 MN || CD u mpoaosmkaroT ux 10 epeceveHus B TOUKE
O. Tlonyuyennsiii yron LON nemst nomonam npsimoit OF. Ilpsamas OF pasnmenut
IIOTI0JIaM TaKKe€ Y 3aJJaHHBII yIoJl.

Jlenenue npamozo y2na na mpu pasnsle yacmu (pucyHok 27). I3 BepuinHbl
IpSMOro yrjla — TOYKM B mpoBomdAT Ayry NOpOU3BOJIBHBIM paauycoM R 1o
nepeceueHus ee ¢ ooenmu cropoHamu yria B Toukax A u C. Tem xxe paguycom R u3
touek A u C poBoasT nyru o nepecedeHus ¢ gyrot AC B toukax M u N. IIpsmeie,
IIPOBE/ICHHBIE Yepe3 BeplInHy yraa B u touku M u N, paznenst npsMoi yroa Ha
TPH paBHbIC YACTH.
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Pucynok 27
2.4 JEJIEHUE OKPY)XXHOCTU HA PABHBbIE YACTWU, TOCTPOEHUE
NPABUJIbHbIX MHOIOYrOJIbHUKOB

2.4.1 [leneHne OKPY>XHOCTU Ha paBHbIe YaCTU U NOCTPOEHUE NMpaBUSIbHbIX
BMMCaHHbIX MHOFOYrofibHUKOB

JUis neneHust OKPYXHOCTH IIONOJIaM JIOCTaTOYHO IIPOBECTH JIIOO0OH ee
nuametp. JlBa B3aMMHO NEPHNEHIUKYJSIPHBIX JUAMETpa Pa3fessT OKPYKHOCTh Ha
YeThIpe paBHblE 4YacTH (pUCYHOK 28, a). PaznenuB kaxaylo 4YeTBEPTYIO 4acTb
MOMoJjiaM, IMOJIy4alOT BOCBMBIE 4YacTH, a NpH JajJbHEWIIEM JEICHUH —
IIECTHA/IAThIe, TPUJILIATh BTOPBIC YacTu U T. 1. (pucyHok 28, 0). Ecnu coenuHuTh
MPSAMBIMHU TOUKH JIETIEHUS, TO MOXKHO MOJIYYUTh CTOPOHBI TPABUIBHOTO BIIMCAHHOTO
KBajpara (@4), BOCbMUYTOJIbHUKA (@8) U T. 1. (PUCYHOK 28, B).

x %

Pucynok 28

Jlenenue okpyymcnocmu na 3, 6, 12 u m, 0. pagnvlx yacmeil, a TaKxKe
noCmpoeHue CoOOmeemcmeylouux NPAeUIbHbIX BRUCAHHBIX MHO20Y201bHUKOG
OCYIIECTBJISIOT CIEAYIOMMM 00pa3oM. B OKpPY>KHOCTH TMPOBOMAT JiBa B3aMMHO
MepHeHANKYISIPHbIX auamerpa 1-2 u 3—4 (pucynok 29 a). 13 touek 1 u 2 xak u3
IICHTPOB OIKMCHIBAIOT Iy PaauyCcOM OKPYXHOCTH R 10 mepeceueHus ¢ Hel B
toukax A, B, Cu D. Touku A, B, 1, C, D u 2 aenst oKpy>KHOCTh Ha IIECTh PaBHBIX
JacTeil. DTH jKe TOYKH, B3ATHIC Yepe3 OAHY, pa3/ielsAT OKPY)KHOCTb Ha TPH PaBHBIC
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gactu (pucyHok 29, 0). ns naeneHuss OKPY)KHOCTHM Ha 12 paBHBIX YacTeu
OMKCBHIBAIOT €III€ JIBE TyTU PAJNYCOM OKPYXHOCTH U3 Touek 3 U 4 (pUCYHOK 29, B).

Pucynok 29
[TocTpouTh paBUIIbHBIE BOIUCAHHBIC TPEYTOJIBHUK, IIIECTUYTOJIBHUK U T. II.
MOHO TaKK€ C MOMOIIbIO JMHEWKH U yrojibHuka B 30 u 60°. Ha pucynke 30
PUBEACHO MOA00HOE MOCTPOCHUE JIJIsl BIIMCAHHOTO TPEYTOJbHUKA.

Pucynok 30

/lenenue OKpyjscHocmu Ha ceMb PpAGHbLIX uacmell W TOCTPOCHUE
MPaBUJILHOTO BIMCAHHOTO CEMUYTOJbHUKA (PUCYHOK 31) BBIMOJIHAIOT ¢ HOMOUIBIO
MOJIOBUHBI CTOPOHBI BIIMCAHHOT'O TPEYTOJbHUKA, IPUOIU3UTENHHO PABHOM CTOPOHE
BIIMCAHHOT'O CEMUYTOJIbHUKA.
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Pucynok 31

na Oenenus OKpY)ICHOCMU HAQ NAMb UAU O0ECAMb PAGHbIX UYacmell
IPOBOJIAT JIBa B3aMMHO NEPIEHANKYIISIPHBIX AuaMeTpa (pucyHok 32, a). Paguyc OA
JeJIAT NOoTOoJaM U, IOJYyYuB TOUKY B, onuchIBatoT U3 Hee Ayry paauycomM R=BC no
nepeceyeHust ee B Touke D ¢ ropusoHTanbHbBIM auaMeTpoM. PaccrosiHue mexay
toukamu C 1 D paBHO JyIMHE CTOPOHBI IPABMIIBHOTO BIMCAHHOIO MSTUYTOJIbHHUKA
(as), a otpezok OD paBeH mMHE CTOPOHBI TPABUJIBHOTO BIIMCAHHOTO
JEeCATUYTobHUKA (@10). JleneHne OKpy>KHOCTH Ha MATh U I€CATh PaBHBIX YacTeM, a
TaK)K€ IMOCTPOCHHUE BIUCAHHBIX MPABWIBHBIX MATUYTOJbHUKA U JIE€CSITHYTOJIbHUKA
MoKa3aHbl Ha pUcyHke 32, 6. [IpumepoM HCoab30BaHMS JENEHHS] OKPY>KHOCTH Ha
MATh YacTel SABIACTCS MATUKOHEUHAs 3Be3/la (pUCy- HOK 32, B).

1,

0) b)

Pucynok 32

Ha pucynke 33 npuBeacH oowiuit cnocoé npudauiceHHo20 OeleHus
OKpyscnocmu na pagnvie yacmu. Ilyctb TpeOyeTcsi pa3fenuTh OKPY>KHOCTh Ha
JIEBATH PABHBIX YyacTel. B OKpy>KHOCTH MPOBOJAT JiBA B3aUMHO MEPIEHANKYISIPHBIX
IuaMeTpa W BEpTUKAIbHBIA auamerp AB nensT Ha JeBSITh paBHBIX 4YacTed C
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MIOMOIIBIO BCTIOMOTaTeIbHOM mpsiMoit (pucyHok 33, a). M3 Touku B onuceiBarot
ayry panuycom R = AB u Ha nepeceyeHHu ee ¢ MPOAO0IKEHHEM TOPU30HTAIBHOTO
auametpa nonydaroT Touku C u D. U3 touek C u D yepes yeTHble ninm HedyeTHbIE
TOYKM JeneHus auamerpa AB mpoBomsar syuu. Touku mepecedeHus: Jydei c
OKPYKHOCTBIO Pa3JeNsT €€ Ha JIEBITh paBHBIX yacTel (pUCYHOK 33, 0).

Pucynok 33

[Ipu mocTpoeHHM HEOOXOAMMO YYHUTHIBATh, YTO TaKOW CHOCOO JAeieHUs
OKPY>KHOCTH Ha paBHbIC YaCTH TpeOyeT 0COOEHHO OOJIBIIION TOUHOCTH BBITIOJTHEHUS
BCEX OIEepaInil.

3.TEXHUWYECKUA PUCYHOK
3.1. OOBEHHOCTU TEXHUYECKOI'O PUCYHKA

TexHn4yeckrue PpHUCYHKM 4Yalle BCEro MNPUMEHSIOTCA B KOHCTPYKTOPCKOU
npakTuke. VIMu mosb3yr0TCs 111 TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICIH B
HanOoJiee HArSAHOU (POPME WIIM TOSCHUTH CJIOXKHBIN 4ePTEkK. DCKU3BI U PUCYHKU
SBJISIFOTCSI TIEPBUYHOM (popMOIT M300pakeHus MpeaMeTa, a YepTe, BTOPUUHOU H
OKOHYATEJbHOU. PUCYHKM yCTynarmT 4epTeKy B TOYHOCTH, HO ITPEBOCXOIAT €r0O
B HATJISIAHOCTH.

TeXHHUYEeCKUI PUCYHOK MPEIMETA BBIMOJHAETCS MO MpaBUjiaM aKCOHOMETPUU
OT pykd Ha r1ia3 0e3 MNPUMEHEHHUS YEepPTEKHBIX MHCTpyMeHTOB. IlocTpoeHue
TEXHUYECKOI0 PUCYHKa OCHOBAaHO Ha CBOMCTBAxX MapaJUICIbHBIX MPOEKIUH; dTUM
OH OTJIMYAETCS OT PUCYHKAa, ITOCTPOEHHOIO [0 TMpPaBWIAM IEPCHEKTUBHI,

32



OCHOBAHHBIM Ha CBOMCTBAaX LIEHTPAJIbHBIX MpoeKiui. [IpucTynas K BBIIOJHEHHUIO
TEXHUYECKUX PUCYHKOB, HY)KHO MOYIMPAXHATHCS B MPOBEICHUU OT PYKH Ha TJia3
JUHUN Pa3IMYHOrO HAIPaBJICHUS U TOJIIMHBI, B TJIA30MEPHOM JIEJICHUU OTPE3KOB
OpsIMBIX U YT Ha paBHbIC YacTH, B U300pPaKEHHUH YTJIOB PA3IM4YHON BEIMYUHBI.
[lepBoHAYAIBHBI KOHTYp HW300paKCHUS BBHITIONHACTCS KapaHAAIIoOM CpeIHen
TBepaocTr «M» («B») ¢ Tem, 9ToOBI MOKHO OBIJIO yHalsATh PE3WHKOW JIMIITHUC
u HeBepHble JMHUKA. OKOHYATETHLHO OOBOIWUTH W300pakeHUEe Jydiie OoJjiee
MSITKUM KapaHgamom «M» («B») , «2M» («2B») . Ilepen BbIIOJHEHUEM
TEXHUUYECKOTO pPHUCYHKa JeTajdl HeOOXOAMMO TIIATENbHO pPacCMOTPETh ITY
JeTanb, W3Yy4YUTh €€ IeOMETPUYECKYI0 (QOopMy, B3aMMHOE TMOJOXKEHUE U
pPa3MEpHOE COOTHOIIEHHUE €r0 COCTABHBIX YaCTEH.

Jlnst  paBHOMEpPHOTO  3arojHEHUsT TMoJisi  BeIOpaHHOTO (opmara cleayer
IpoJyMaTh KOMIIOHOBKY pHUCYHKa. IlocTpoeHME  TEXHUYECKOro  pHCYHKa
HAYMHAETCS C MOCTPOEHUSI aKCOHOMETPUUYECKUX OCEH.

Jns noctpoenus yria 45° Ha cropoHax yriaa 90° Ha ria3 OTKIabIBalOT OTPE3KH
paBHOM BenuuuHbl (puc.34,a) W MNOJYYEHHBIE TOYKH COCOUHSIOT HAKJIOHHOW
npsamon nunueit. [loctpoenne yrmos 30°, 45°, 60°, 90° nmpuemom paeneHus Ayru
OKPYKHOCTH Ha paBHbIE YAaCTH Ha TJla3 MOKa3aHo Ha puc.34,0. Jns mocTtpoeHus
yrima 30° OepyT MNpUOIMAKEHHOE COOTHOIICHHE KATETOB MPSMOYTOJIBLHOIO
Tpeyroibuuka 4:7 (puc.34,r) unm 3:5 (puc.34,B).

JIist IpuOIMKEHHOTO MOCTpOoeHUsT yriioB 7° unmum 41° ocelt B MPSMOYTOJIBHOU
TUMeTpun 0epyT cooTHoIIeHue kareToB 1:8, 7:8 (puc.34,1). [Toctpoenue yria 120°
aHaJIOTMYHO TTocTpoeHuto yrina 30° (puc.34,e).

(8
o

Pucynoxk 34
Huxe yka3aHbl OTHOIIEHHS KOJMYECTBA KIIETOK, 0Opa3yrolIie HEKOTOPHIE YTIJIbl:
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3.2. PHCYHKU IVIOCKUX @oUryrp

Pagnocmoponnuni  mpeyzonvhuk:  Jlnsg  MOCTPOEHUS PABHOCTOPOHHETO
TpeyrojbHuka (puc.35) Ha NOpsSMON JMHUU OTKJIAJBIBAIOT OTPE30K, pPaBHBIN
CTOPOHE TpPEYroJibHUKA. [lendT ero momosaM M B MOJy4€HHOU ToUke (0 mpOBOIAT
neprneHauKyJsap. [10J10BUHY CTOPOHBI TPEYTrOJbHUKA ACIAT HAa PAaBHBIE YACTH, HA
BbICOTE (TIEPIEHIUKYJIISIPE) OTKIIAIBIBAIOT TMATh PAaBHBIX YaCTEH.

[Tomy4yeHHBIE TOYKM HaA MNPAMBIX JIMHUAX OTMEYAKOT KOPOTKUMU LITPUXAMM.
Uepe3 HUX CHayajla TOHKMMH JIMHUAMHU IIPOBOJAT CTOPOHBI TPEYTOJIbHUKA.

Pucynok 35

Keaopam. IloctpoeHne KBajgpaTa WIM [PSAMOYTOJIbHUKA HA4YMHAKOT C
MPOBEICHMSI CTOPOH MPSAMOIro yIJia, Ha KOTOPBIX Ha rja3 OTMEYaroT 3aJlaHHbIE
BEJIMYMHBI CTOPOH, 3aTEM MapajlieIbHO MOCTPOEHHBIM CTOPOHAM MPOBOMST JBE
JIpYrUe€ CTOPOHBI MPSAMOYTOJBHOTO YEThIPEXyroibHUKA. PucCyHKHM KBajapaTa
nokaszaHbl Ha puc.36,a (M3oMeTpUyecKasl MpoeKuus) u puc. 36,0 (AumeTpuyeckas
npoekuus). B akcoHomeTpun cHauyana npoBOAAT aKCOHOMETPUUYECKHE OCH, 3aTEM
no ocsiM OT TOYKH () OTKJIAAbIBAIOT MOJOBUHY 3aIaHHBIX BEJIMUYKUH CTOPOH.
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Pucynok 36

Ilpasunvusiit  wecmuyzonbhuk. PUCYHOK  MPaBWIBHOTO IIECTUYTOJBHUKA
BBITIOJTHSIFOT Ha OCHOBAaHHMH PHCYHKa KBajpara, CTOPOHA KOTOPOTO paBHA OOJIbIIICH
JMaroHaj Iy mectTuyroibHuka. CTOpoHy KBajparta JENAT Ha paBHbIEC YACTH U Yepe3
TOYKH JIEJICHUS TIPOBOJAT TMapajulelibHble JUHUU, puc.37,a (M3o0MeTpuuecKas
npoekius), puc. 37,06 (aumeTpuyeckasi IpOEKIIHs).
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Pucynok 37

Ilpagunvnwiit 6ocomuyzonvhuk. [N TOCTPOEHUS] PUCYHKA BOCBMHUYTOJIbBHUKA
Takke yaoOHee CHayajga TOCTPOWTHh KBajpaThl, a 3aTeéM BIHUCAaTh B HUX
MPaBUJIbHbIE MHOTOYTOJIbHUKH.

st MOCTPOCHUS B MPSMOYTOJIbHOM M30METPUM  TIPABUIIBHOTO
BOCBMHUYTOJIbHUKA CIEIYyEeT pa3Ae/iUTh IOJOBHHY CTOPOHBI KBajpaTa Ha ISTh
paBHBIX yacTed (puc.38) u depe3 BTOpbIE €AUHUIIBI, CUUTAsE OT OCH KOOpPJAUHAT,
POBECTH BEPTUKAJIBHBI UM TOPU3OHTAJBHBIM OTPE3KHM JIO0 TMEpPEeceYeHusi Cco
CTOpOHaMU U30METPHUH KBaJIpaTa.
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HpOTI/IBOHOJIO)KHble CTOPOHBI BOCbMUYTI'OJIbHUKA CTpOAT, IMPOBOIA
BCPTUKAJIBHBIC W TOPHU3OHTAJIBHBIC IIPAMBIC HIIHA IIPAMBIC, IIAPAJJICIBHBIC OCIAM
KOOpAHWHAT YCPC3 IMOCTPOCHHBLIC BCPIINMHBI BOCBMUYI'OJIbHHUKA.
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Pucynox 38

Ilpasunvnuliit namuyzoavHukK. B M30MeTpUM CTOPOHBI KBajpaTa JIENAT Ha IATh
paBHbIX uyacTed. BeplmmHaMu CIyKAT TOYKAa JI€JIEHUS I[IOJIOBHHBI CTOPOH —
TpeThst OT ocu (X, CTPOMM OCTAJIbHBIE BEPUIMHBI U CTOPOHBI MSATUYTOJIbHUKA

(puc.39).
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Pucynok 39

Okpysicnocmo.  JI1si M300paKEHUST OKPYXKHOCTH B U30METPUU W JTUMETPUHU
CHaJyaJla pHUCYIOT KBaapaT, a 3aTeM BMOHCHIBAIOT B HETO OKPYXKHOCTh. Ha
MEPECCUCHUH CTOPOH KBajJipaTa ¢ OCIMHU CHMMETPHH OTMEYAIOT TOYKM Kacanus E,
G, F, H, 3arem mpoBoasT auaroHanu KBaJpaTa M HA HUX OTMEUAIOT TOYKH A,
B, C u D g5 3TOro Hy»HO pa3leluTh OJIHY M3 OCEl B Mpenesiax KBajapaTa Ha 6
yacTeil M 4epe3 TOYKM | W 2 mpoBECTH TMpsSMbIe, TMapauieIbHbIe CTOPOHAM
KkBajgpaTa. Yepes MmoaydeHHbIE BOCEMb TOYEK MOYKHO ITPOBeCTH Aurc (puc.40).
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Pucynok 40

Ha puc. 41 takxke npuBEIEHBl PHUCYHKH OKPYKHOCTH B HPSAMOYTOJIbHOM
M30METPUU W TPAMOYroJibHOM nuMerpun. CHavanga CTpOAT aKkCOHOMETPUUYECKUE
OCH, Ha OCSIX OTKJIAIBIBAIOT MOJIOBUHY AuameTpa (B auMerpuu Ha ocu Oy B aBa
pa3a menbine). [lapamiensHo OCsIM TPOBOAST CTOPOHBI OMHCAHHOTO KBajJparta
(pom6). B ngumerpum depe3 Hauyanio KOOPAWHAT MPOBOAST TOPU3OHTAIBHYIO
NpsMYyI0 — HampaBlieHHe OoJpImond ocu 3muica. OTMeudaroT KOHLBI Ocel
DIITUTICOB,  BBIJIEP)KHUBAsi COOTHOIIEHHE pa3MepoB oOceil (B MPSAMOYTrOJIbHOMN
nzometpuu 3/5, B tumetpun 1/3). Pucyrot smmmrnc TOHKON JTUHUEH, 0OBOISIT.

Pucynok 41

3.3. PHCOBAHHE '’EOMETPUYECKHUX TEJI
Jletranu  Bcerza  MOMKHO  MBICIIEHHO — pPAaC4j€HHTh  HAa OCHOBHBIC
r€OMETPUYECKHUE TeJla — MapajulelIeNuIe], MPUu3My, MUpamMuay, DWIMHAD, KOHYC,
map. PUCYHKM Te€OMETpUYECKUX TEN BBIIOJIHSAIOT B TOW K€ MOCIEI0BATEIBHOCTH,
B KAaKOW COCTAaBIIAIOT aKCOHOMETPUYECKHUE YEPTEKU. {15 MpU3MBbI, Ipexae BCero,
pUCYyIOT ocHOBaHue. [Ipy BepTHKalIbHOM PACIONOKEHUH TPU3MBI  yAOOHEe
HAYUHATh PUCYHOK C BEPXHETO OCHOBAHUsA, a IPU FOPU3OHTAIBHOM C IIEPEAHETO.
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HapucoBaB ocHOBaHME, U3 €ro BEpIIMH MPOBOJAT peldpa MPU3MbL, BUIUMBIE

CTOPOHBI BTOPOT'O OCHOBAHMSI MPOBOST MapajuieIbHO CTOpOHaM repBoro. Eciiu Ha
pUCYHKE  HEOOXOJUMO  COXpaHUTh  HEBUAUMBIC  JMHUH, TO MEHSIOT
MOCJIEIOBATEIBHOCTh U PUCYIOT, HauWMHasi C OCHOBaHUM (puc. 42).

Pucynok 42

HI/IpaMI/IIIy PHUCYIOT, HAaYHMHAAd C OCHOBAHM:A, 34TCM IIPOBOIAT JIMHHIO BBICOTHI
W HaMEUaloT Ha HeEH BCPIINHY S, CC COCANHAIOT C BCPIIMHAMU OCHOBAHUA (pI/IC.

43).
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Pucynok 43

BepTukanbHO pacloyiOKEHHbIM IWIMHIP HAYWHAIOT PUCOBAaTh C BEPXHETO
OocHOBaHus (puc.44), 3areM NPOBOAAT KacaTelbHbIE K DJUIMIICY, 00pa3yroLIue

OUJIMHApA; IapalICIbHO IIOCTPOCHHOMY OCHOBAHHIO CTPOAT HUKHCC OCHOBAHHUC.

Z

a
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Pucynok 44

Ha pwuc.45 mnpuBeneH pHUCYHOK KOHYCa, CTOAIIETO Ha TOPU3OHTAILHOM
IUIOCKOCTU. PUCYHOK clielyeT HauyMHaTh C HM300pakeHHs OCHOBAaHUS KOHYca.
3areM pHUCYIOT BEpIIMHY KOHYca M KpallHHE BUJIMMBbIE 00pa3yroliue, KOTopbie
KacaroTCs JIITUIICA.

PucyHnok 45

[ITap B mpsIMOYTrOJBLHOM aKCOHOMETPUHU H300pa)kaeTcsi OKPY>KHOCTHIO (pHC. 46).

L\

Pucynok 46

3.4. HAHECEHHE CBETOTEHHU

Jlig mpuiaHust pUCYHKY OOJIbIIe HarjsiTHOCTU HAa HETO HAaHOCST CBETOTEHHU.
CBeToTeHb TOKa3bIBAET paclpesiesieHHe cBeTa Ha TOBEPXHOCTH NpeaMeTa, OHa
CIIOCOOCTBYET BOCTIPUATHIO 00beMHOM (hopmbl ipenmera. CBETOTEHb COCTOUT W3
COOCTBEHHOW TEHH, MAaJa0IIeH TeHU, peduiekca, IOJTyTeHH U OJIUKa.

Coocmeennan meny — TEHb, 0O0pa3yloIIAsCsi Ha HEOCBELIECHHON 4YacTH
npenMera.

Ilaoarwwaa menv — TeHb, oTOpacbiBaeMasi CaMUM IPEIMETOM Ha KaKyroJan0o
noBepxHOCTh. OHAa Ha TEXHUYECKOM PUCYHKE HE MOKa3bIBACTCA.

Ilonymens — cnaboOOCBEIIEHHBIE MECTa, MOCTENEHHBIH MEPEexXo]l OT TeHH K
CBETY.
Peghnexc — BbicBeTIEHHE COOCTBEHHOW TEHU OTpaKeHHbIMU Jyyamu. Ha

HCOCBCHICHHYIO 4YaCTb IMpCcAMCTA MMaJar0T OTPAKCHHBIC JIYy4H, KOTOPLIC CC
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[IOJICBEYMBAIOT, cO3/laBasi peduieKc, 3HAUUT peeKkc — OTPaKEHHBIA CBET Ha
IIOBEPXHOCTH MPEAMETA.

Ceem — Han0OoJiee OCBEILIEHHAs YacTh IPEIMETA.

Baux — nanbosiee OCBELIEHHOE MECTO (IIATHO) HA IOBEPXHOCTH IPEAMETA.
B TexHuMueckoM pHCYHKE OJMKH IOKa3blBalOT Ha IMOBEPXHOCTAX BPALLECHHUS.
Haubomnee oCBeHIEHHBIMH YacTsIMH IOBEPXHOCTHU SIBISIOTCA T€ YaCTH, K KOTOPBHIM
Jy4H CBETa MEePIEHAUKYIISIPHBL. B TeXHUYECKOM pHCOBaHUU MIPUHSATO HAMIPABJICHHE
Jydeld CcBeTa CBepXy, clieBa HampaBo. Hambonee  OCBENICHHBIC — YYACTKH
MTOBEPXHOCTU OTTEHSIOT CBETJIEE, YEM PACIIOJIOKEHHBIE OT CBETa Aaiibliue (puc. 47).
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Pucynok 47

Jlns  HaHeceHWs]  TEHEW  HA  TEXHHYECKOM  PHUCYHKE MPUMEHSIOT
NapaJuleJIbHYI0 IUTPUXOBKY, IPapPupPOBKY, TOYKH.

Hapannenvnaa wimpuxosxka (puc. 48). Cnoco0 OTTEHEHUs MapaIeIbHON
IITPUXOBKOW SIBJISIETCS  CaMbIM NMPOCTBIM H  HauboJjiee pacHpOCTPaHEHHBIM.
HITpuxoBKYy HAHOCAT OT PYKH 1O (Qopme H300pakaeMoro mnpeamera. ITHUM
CIIOCOOOM TOJB3YIOTCS ~ TPH  BBISIBIGHUM  O00BEeMHOW  (OpMBI  JIeTaneH,
00pabOTaHHBIX TOYEHHEM, CBEPJICHUEM U pe3aHueM. HampaBieHue MTPUXOB, UX
JUIMHA ¥ TOJIIIMHA, TaK K€ PACCTOSHUE MEXJIYy IITPUXaMH 3aBUCAT OT (HOPMBI
n3o0paxaemMoro mpeamera. Ha MOBEPXHOCTSIX MHOTOTPAHHHMKOB HaIpaBlICHHE
MITPUXOB COOTBETCTBYET HAMPABICHUIO aKCOHOMETPUYECKNX ocel. HaxioHHbIe
IUIOCKOCTU IITPUXYIOT NPSIMBIMHU, TapajUleibHbIMU HX oOpasytouied. ['panu
nUpaMuibl IITPUXYIOT MPSAMBIMUA JIMHUSAMH, COBHAJAIOUIMMHU C OOpa3yrONIMMHU.
OKpyTa0CTh M OCBEHIEHHOCTh BBISBJISIOTCS COOTBETCTBYIOIIMM HAaIlpaBiICHUEM U
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IUIOTHOCTBIO IITPUXOB. MOXKHO yMEHBIIaTh PACCTOSIHUE MEXKAY MITPUXaMHU U
yBEJIMUMUBATh TOJIIMHY JIMHUKA IITpUXOB. PaccrosiHue Mexay ITpuxaMu
MPUHUMAIOT PaBHBIM OT 1 110 3 MM.

[lITpuxoBka B TEXHMYECKOM PHCOBAaHMM HE UMEET HHUYEero OoOIIEro co
MITPUXOBKOW, TIPUHATON I YCIOBHOTO M300payKEHUs Pa3IMYHBIX MATEPUAJTIOB B
pa3pe3ax U CEUCHUSX.

[Ipexxne dYeM OPUCTYNUTh K  HAHECEHUIO IITPUXOBKH, HEOOXOIUMO
ONPENICNIUTh CaMbl€ TEMHBIE U CBETJIbIC OBEPXHOCTH.

["opu3oHTaNbHBIE TOBEPXHOCTH CYUTAIOT 00JIE€ OCBEIICHHBIMU, UX OTTCHSIOT
crnabee.

[IITpuxoBKYy cHaudajga HAHOCSIT TOHKMUMH MapauIeIbHBIMU JIMHUSAMH, 3aTEM
00BOJIAT. B TeHU MITPUXU HAHOCST Yalle, TOJNIIE U Apye.

Pucynok 48

Hlpaghgpuposka (puc. 49) — mMTpPUXOBKA B BHUJE CETKH, JIUHUU €€ HAHOCST
napajuleibHO  JIMHUAM  00pa3ylollled W HampaBisoIied  n3o00pakaeMoit
noBepxHoctu. Ha pucyHke mwiMHIpa W KOHyca JIMHUM  IITPUXOBKH
napajuJie’abHbl 00pa3yoIUM U UX OCHOBAHHUIO.

Ha pucynke rpaneHoro tena nuHuM mipad@UpoOBKHU mapajuiesbHbl pedpam u
CTOpOHaM OCHOBaHMs. Ha HaKIOHHBIX IUIOCKOCTSIM MPOBOJAT  CHadalia
HAKJIIOHHBbIE JIMHUM, 3aT€M JIMHUM, NapajuielbHble CTOpOHaM ocHoBaHus. [Ipu
paboTe HaJ PUCYHKOM OTIEIbHBIE IITPUXH MOTYT MOJY4YaThCS CIHUILKOM
APKUMH. SIPKOCTh IITPUXOB MOYKHO YMEHBIINUTH C MOMOIIBIO MSTKOW PE3HHKHU.
Pe3unky crnenyer npukiaablBaTh , HO HE pPacTUpaTh, WHAYE PUCYHOK MOXKET
MTOJIYYUTHCSI CMa3aHHBIM.
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Pucynoxk 49

Ommenenue moukamu (puc. 50) I[Ipu ToueuHOM METOJIE OTTEHEHUSI CBETOTEHB
HAHOCAT Toukamu. Ha TemMHBIE 9acT mpeaMera TOYKH HAHOCSAT ONMXKE NIpYyr K
IPYTY, C YBEIWYCHUEM OCBEIICHHOCTH TOBEPXHOCTH PACCTOSHUS MEXITy HUMHU
YBEJTUYUBAIOT.

OTTeHeHHE TOUYKaMU IPUMEHSIOT Ha PHUCYHKAaX, COJEPXKAIIUX H300paKeHUE
HEeoOpabOTaHHBIX JieTalie  (JIMTHIX, KOBAHHBIX, TOPSYCIITAMIOBAHHBIX) U
HEMETAJNIMYECKUX MaTepUalioB (MATKUX, TIOPUCTHIX, CHITY4YnX ). Hy>)KHO BBITIOTHATH
IJIABHBIA TIEPEX0Jl OT TEMHOTO K cBeTiioMy. OTTEHEHHE clielyeT HaHOCHUTh TaK,
9TOOBI TOYKH HE CIIMBAIACH. TOYKM HAHOCIT OJHOBPEMEHHO HAa BCE 3aTCHCHHBIC
94acTH, TIOCTEIICHHO CTYyIas WX B TEHEBBIX MECTaX, 3aTeM MEPEXOIAT K IMOTYTEeHU
U CBETY.

OTTeHeHNEe TOYKAMH BBIMOJHSIOT TMEPOM, HAIIOJHEHHBIM TYIIIBIO, KPACKOW HIIH
MSATKHM KapaHIaIioM.
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Pucynok 50

3.5.0CHOBbI H30bPAKEHHUA TEOMETPUHYECKHX TEJI
MHorue MpPEIMEThl 10  CBOEHU dbopme MPEICTABIISIOT
COYCTAHMS SJICMCHTAPHBIX TEOMETPUICCKUX TEII.

YroObl  XOpOIIO YSICHUTh (OPMY M KOHCTPYKIMIO MPEAMETa, HYXKHO
HAYYUTHCS MBICICHHO pacwiCHATh MPEAMET HA TMPOCThIE JJICMCHTBHI —
reOMETPHUYECKHE TeIa, T.C. Pa3IudaTh IOBEPXHOCTH (TPAHCHHBIC, IIMIIMHAPUICCKUE,
KOHUYECKHE, ChepHuecKHe), OrpaHUYHMBAIOIIME MNPEIAMET, U YMETh BBIMOIHSITH
IreOMETPHUYECKHE TTOCTPOCHUSI.

[Tpr TIOCTPOCHHMM 3CKU30B MPEAMET PACKIAIBIBACTCS HA COCTABIISIFOIINC
AJIEMEHTHI, KOTOPHIE YKA3bIBAIOTCS CHaYaIa B IPOSKIINAX, @ TOTOM U B TEXHHYECKOM
pucynke. Ho 3CKH3bI HE TAfOT IMOJTHOTO MpeIcTaBiIeHus 000 Beel meranu. OqHako,
cymecTByeT 6osiee 3 (PEeKTUBHBIN CIIOCOO, MPU KOTOPOM B TEXHUUYECKOM PUCYHKE
BO3MOXHO IepeiaTh Hanbosiee MOoTHOE MPeCTaBlieHre 00 u3nenuu. B atom ciyuae
TEXHUYECKOE H3JICINe HM300pakacTcs Ha JMCTe OymMard B aKCOHOMETPUH, HO
AJIEMEHTHI JCTAId YKa3bIBAIOTCS OTACIBLHO OTCTOSIIMMH OT OCHOBHOTO M3JIE/IHS, HO
HAIPOTHUB TOW CTOPOHBI, KyJ1a OHH KpersTcs. [Ipu TakoM n300pakeHUN IPOUCXOAUT
NOApOOHBIA aHaIM3 BCEX JJIEMEHTOB [€Tald, BIUIOTh JO OTBEpCTUH. Takum
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O6p8,30M, I/I306pa}KCHI/IC ACTAJIN paCUJICHACTCS Ha COCTABJIAIOIIHNE €€ DJICMCHTBI, 10
QJICMCHTAPHBIX T'COMCTPHYCCKHUX  TCII. DTO Tak Ha3bIBaeMas «B3pbIBHAA
AKCOHOMCTPHA.

3.6.II0CIIEZJOBATE/IBHOCTHD BbIIIOJIHEHHUA TEXHHYECKOI' O PUCYHKA

OTaenbHBIC AIEMEHTH KOMITO3HUIINH JTOJDKHBI OBITH CBSI3aHBI MEXTy CO0O0, a
BHUMAaHHE COCPEJOTOUYEHO Ha TJIABHOM IpeAMeTe (KOMITIO3UIIMOHHOM ILIEHTPE),
KOTOPOMY JIOJ>KHO MOTYUHSATHCS BCE BTOPOCTENEHHOE (31€MEHThI). Pacnonoxkenue
BCEX OTHOCUTEILHO TJIABHOTO JOJKHO OBITh TAKUM, YTOOBI CO31AJIOCH 3PUTEIHHOE
PaBHOBECUE MEXK/y X PUCYHKAMHU U IMMYCTHIMU MECTaMHU MEKTy HUMHU.

KomnoHoBKka prcyHKa Ha JUCTE, T.€. paCIOJI0KEHUE €ro MPOIOPILIUOHAIBHO
dopmary nucTa, UMeeT 0O0JIbIIOE 3HAYEHHUE JJIs1 TIOCTPOEHUS LETOCTHOTO
npousBeaeHus. [lonoxkeHue nucTa MOXKET ObITh TOPU3OHTAIBHO WIIM BEPTUKAIBHO
110 OTHOILICHUIO K PUCYIOIIEMY U 3aBUCUT OT KOHGUTYpALIMU U300pakaeMoro
npeamerta. M3o0paxeHue npeaMera A0HKHO 3aHUMATh Ha JINCTE TPUMEPHO OKOJIO
¥4 TOJIe3HOM TuIoaau aucta. M3o0paxeHue He JOJKHO OBITh CIMIIKOM MEJTKUM
WJIM OYEHb KPYIHBIM IO OTHOIIEHUIO K (popmarty. Hemomyctumo nzobpaxenue
IpeaMeTa, KOTopoe OyJeT BBIXOAUTH 3a Ipeaeiibl popMara.

UYT0oObI KOMIO3UITMOHHO MTPABUIILHO PACIIOIOKUTH PUCYHOK, HEOOXOIUMO
cJIeTKa HAMETHUTh JIMHUAMH 001yt (pOpMy U B3aUMHOE PACIIOJI0KEHUE €T
OCHOBHBIX HacTel. PeKoMeH TyeTcst Ipu KOMIIOHOBKE M300pa’KeHUsI CHavaia
BBITIOJIHUTH HECKOJIBKUX CXEMATUYECKUX (YIPOIEHHBIX) PUCYHKOB U BHIOPATh U3
HUX JIydinuid. B rpoiiecce BHIMOTHEHUS TaKUX YIIPOIIEHHBIX H300paKeHUN
MOJIY4arOT BO3MOKHOCTb IOJTHEE MPEICTABUTHh B CBOEM BOOOPAKEHUU Oy IyIIHiIA
PUCYHOK M ONIPENENIUTh HauboJiee y1auHoe ero pa3MelieHre Ha JIMCcTe OyMaru.
OCHOBHBIMH XapaKTEPHBIMH MPU3HAKAMHU JTFO00TO PUCYEMOTO MIPEAMETA SIBISIOTCA
€ro KOHCTPYKIIHS U mpornopuuu. HaunHas pucyHOK, HE0OX0AUMO, TIPEXKIIE BCETO,
MOHATH 00BEMHYIO (hOpPMY MpEaMETA U SICHO MPEACTABUTh €r0 CTPOCHUE.
AHanu3upyst KOHCTPYKIUIO (DOPMBI, HY>KHO MTPaBUIIBLHO MOHATHh Kak
pacrosiaraloTcs B MPOCTPAHCTBE MOBEPXHOCTH MPEAMETA M KaKk 00pa3yercs ero
ooweMHas popma. Hanpumep, prcys ¢ HaTypbl MHOTOTPAaHHUK (TIPU3MY,
NUpaMUly, IPU3MATOUT U JIP.), HE CIETYET OTPAHUYUBATHCS aHAIM30M BUIUMBIX
MOBEPXHOCTEH, a HAJ0 MPEICTABUTh OCTAIbHbIE, HE BUUMBbIE C JAHHON TOYKHU
3pEHUS IOBEPXHOCTH.
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5. NEPECEYEHUE NOBEPXHOCTEW MJIOCKOCTbIO

lenb 3amaHus - H3YYUTh CIOCOOBI TIOCTPOSHUS JIMHUN TepeceueHus
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TIOBEPXHOCTEH BpallleHUS IIJIOCKOCTBIO,
CIIOCOOBI  OTIPEACIICHUST HATYPAIbHOW BEIWYUHBI (UTYPHI CEUCHHS, a TaKKe
MPUOOPECTH HABBIKA TMOCTPOCHUS AKCOHOMETPUYECKUX TMPOCKIUU JMHUN U
MMOBEPXHOCTEN U HAHECEHUE OTMBIBKH TOBEPXHOCTEM.

4.1.0BLUUNE TTPABUIIA TOCTPOEHUA JINHWUN NEPECEYEHWS ITOBEPXHOCTU C
Mi10CKOCTbHO

[locTpoeHre JIMHUM TEPECEUEHUs] MOBEPXHOCTH C IUIOCKOCThIO (B 0OBEME
HACTOSAILIETO 3aJaHUsl PacCMAaTPUBAIOTCS, TOJIBKO CIIydau CEYEHUs MOBEPXHOCTEH
MPOCLMPYIOUIEH TUIOCKOCTBIO) MPOM3BOAUTCS MO €€ OTIAEIbHBIM ToukaM. Jlis
IIOCTPOEHMS TOUEK JIMHUU IEPECCUECHUS IIOBEPXHOCTH C INIOCKOCTBIO UCIIOJIB3YETCs
CIO0CO0 BCIIOMOTATENIbHBIX CEKYIINX MIOCKOCTEN, 3aKIIFOYAIOLINIICS B CIEAYIOLIEM:
BBOJUTCS  PsJl  BCIOMOTIATENbHBIX IUIOCKOCTEH, IIEPECEKAIOLIUX JIAHHYIO
IIOBEPXHOCTH 110 HEKOTOPBIM JIMHUSAM, & CEKYILYIO IJIOCKOCTh 10 IPSAMBIM. TOUYKH
nepeceyeHust 3TUX JIMHUHM, C COOTBETCTBYIOLUMU NPSIMBIMU, SIBJSISICH OOIIMMHU IS
JAHHOM TOBEPXHOCTHM W JIAHHOM IIJIOCKOCTH, OYAyT TOYKAMH HCKOMOHM JIMHUU
nepeceueHnsi. COeIMHUB Ha 4EPTEXKE OJHOMMEHHBIE NMPOEKIIMN HANJAEHHBIX TOYEK
IUIABHOW JIMHUEW, MOJYyYUM NPOEKUUN JIMHUU TEPECECUCHHUS. B kauectBe
BCIIOMOTATEIbHBIX CEKYIIMX IUIOCKOCTEH CIEAYeT NPUMEHATh TE€, KOTOpbIE
MIEPECEKAIOT 3aJaHHYI0 MOBEPXHOCTh IO 3apaHEe M3BECTHBIM M MPOCTBIM JUIS
IOCTPOEHUSI Ha YepTeke JUHUAM (IO MPSAMBIM WIH OKPYKHOCTSIM). OOBIUHO 3TO
IUJIOCKOCTU YpOBHs. [lepBOHayanbHO OIPEAENAIOT TaK Ha3blBA€MbIE OIOPHBIE
TOYKH, & 3aT€EM MPOMEXKYTOUHbIE. OMOPHBIE TOYKH - 3TO SKCTPEMAIIBHBIE TOUYKU
(BBICLIME, HU3IIUE U T.J.) U TOYKH, JIeXkKallue Ha peOpax U HA JIMHUIX OCHOBAHHI
noBepxHocTed. [lpuBeneHHble B 3aaHUM TOBEPXHOCTH TMPEACTABISIIOT COOOM
KOMOUMHAIMU TPaHHBIX (MMpamuia, npusMa) chepuyeckux, HWIMHIPUYECKUX U
KOHUYECKUX ITOBEPXHOCTEM.

4.1.1.NMepeceyeHne NSIOCKOCTM C NOBEPXHOCTbLIO MHOrorpaHHuKa

JluHuen nepeceyeHrs MOBEPXHOCTH MHOTOIPAHHUKA IUIOCKOCTBIO SIBJISIETCS
MJIOCKUM MHOTOYTOJBHUK. ETO BEpIIUHBI ABJISIIOTCS TOUKAMU MepeceueHus pedep ¢
3aJJaHHOU TUUIOCKOCTBIO, 4 CTOPOHBI — JIMHUSIMHU NIEPECEUCHUS IPAHEN C CEKyLIEU
IIJIOCKOCTBIO.

45



Takum O6p8,30M, NOCTPOCHUC CCUCHMA MHOTOT'PAHHUKA IIJIOCKOCTHIO CBOAMTCA K

OINPEJCICHUIO TOYCK IIEPECCUCHUS MPSIMOM C INUIOCKOCTBIO MJIM K ONPEACICHHUIO

JIMHUU TIEPECCUYCHMS TNIOCKOCTEM.

[Inockast ¢urypa, KoTopas TMOJIy4aeTcs TMpU TEPECECYCHUH MHOTOTPaHHUKA
IJIOCKOCThIO, Ha3bIBaeTcsi cedyeHMeM. [locTpoeHne cedyeHWil 3HAYUTENBHO
yIPOUIAETCS, €CIU OJIMH U3 TIEPECEKAIOIINUXCS JIEMEHTOB (CEKYIIasi INTOCKOCTh HIIN
nepeceKkaeMasi IMOBEPXHOCTb) 3aHUMAIOT MPOCLHPYIOUIee TMOJIOKEHUE M OJHA
MIPOEKLHS CEYEHUS U3BECTHA.

Ha puc. 51 mnokazaHo cedyeHue mnupamMuibl (GPOHTAIBLHO-TIPOCHUPYIONICH
iockocThio P. dponTanbHas mpoekius A” cedeHusi CoBNaaaeT ¢ (PPOHTAIBHBIM
cienoM Py cexymen mnockoctu. IIpoBenss nvHWUM CBS3M 0 TOPU3OHTAIBHBIX
MPOEKIUN COOTBETCTBYIOIIMX peOep MHOTOIPAHHHKA, MOJIYYHUM TOPU30HTAIBHYIO
npoekumto ceuenust A'B'C’.

Px

P

Pucynok 51

Ha puc. 52 nokazaHo cedeHue MpsIMON YETHIPEXYTOJbHOW MPU3MBI MIOCKOCTHIO
obuiero mnosioxkeHusa. Cekylias IUIOCKOCTh 3a/laHa JIByMSl I1€pECEKarolUMUCs
NpSMBIMH  — TOPU30HTAIBI0 H (POHTANBI0. BOKOBBIE TpaHW TPUIMBI —
TOPU30HTAIBHO-TIPOCHUPYIOIINE TUIOCKOCTH. (Clie1oBaTeNbHO, TOPU30HTAIbHAS
NPOCKLHSI CEUYECHHUS HM3BECTHA, OHA COBMAJAET C TOPU3OHTAIBHOM MpPOEKIUEN
OOKOBBIX TpaHel U pedep NPU3MBI.
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Pucynok 52

Jlig mocTpoeHus: (PpOHTAIbHOM MPOEKIUK CEUYEHUsT HEOOXOAUMO CIIPOELUPOBATH
touku 1', 2', 3' u 4', nmpuHamexanyme CeKymenl IUIOCKOCTH, Ha (PPOHTAILHYIO
npoekiuio. Bocrnonp3dyemcst kakoi-nmu0o JIMHUEH YpOBHS, HApUMeEp (PpPOHTAIIBIO.
[IpoBonum uvepe3 Touku 1', 2', 3' u 4' ropu3oHTaIbHBIE MPOEKIUU (PpOHTAJEH, a
3aTeM CTPOMM UX (PpOHTAIbHBIE MPOEKIMU. B nepeceyeHuu ¢ COOTBETCTBYIOIIMMU
(pOHTANBHBIMU TMPOEKUUAMH pedep TMOJYy4YUM HCKOMbBIE MPOEKIMU TOYEK
nepecevyeHusi pedep ¢ MmIocKocThio. COeNMHHUB MOJYyYEHHbIE TOYKU MPSAMBIMU B
MTOCEA0BATEILHOCTH, KOTOpas 3aaHa TOPU30HTAJIBbHOM MPOEKIUEN U ONPEACIUB
HEBHUJMMBIE YYACTKH CEYEHUs, 3aKOHYHUM ITIOCTPOCHHUE.

4.1.2.NMepeceyeHne NyIOCKOCTLIO NOBEPXHOCTEU BpalleHUA

Jluaus mepecedeHus KPUBOW TMOBEPXHOCTHU TUIOCKOCTHIO TIPENCTABIACT COOOM
IJIOCKYI0 KPUBYIO JIMHUIO (CEUEHHE), IS TOCTPOCHHSI KOTOPOM HEO0OXO0IUMO
ONPENENIUTh OTJIEIbHBIE TOUKHA CEUYCHHS U COEAMHUTD U MOCIEA0BATEIbHO MIJIaBHON
KPUBOM.

[TocTpoeHue ToYEK ceueHHUsI MOBEPXHOCTH BpPAIIEHUS, KaK MPABUIIO, HAUUHAIOT C
OTpe/IeJICHHS] ONMOPHBIX TO4YeK. K HUM OTHOCSATCS cleayrouue TOYKH: BbICIIAs U
HU3IIas, OJvKaiiias ¥ HauboJsiee yaajieHHas, TOYKA BUAUMOCTH U JIp.

OcTtanbHble TOYKHU (MMPOMEXKYTOUHBIE) HAXOASATCS JIMOO IO JIMHUSM CBSI3HU, T.e. 0€3
JOTIOJIHUTEJIBHBIX MOCTPOSHUM, TUOO C TPUMEHEHUEM BCTIOMOTATENIbHBIX CEKYIIIUX
IIJIOCKOCTEH.
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Ipumep 1. Ha puc. 54  1gaHbl  NOBEPXHOCTh  BpallEeHUS U
dbpoHTanpHONpOEHUpYIONIas mWIockocTh P. Heo6xoaumMo mocTpouth MpoeKuu M
VCTUHHBIA BUJ] CEYEHUS IOBEPXHOCTH IIIIOCKOCTHIO.

R\

Pucynok 54

CHauana HaxoJWM ONOPHBIE TOYKM JIMHUM [E€PECEYEHUs, a TOTOM psJl
IPOMEKYTOUYHBIX €€ ToueK. OMOPHBIMA TOYKAMH SBJISTFOTCS:

TOYKM 1 M 2 — TOYKM BCTpEYM IJIABHOTO MEpUIMAHA C IUIOCKOCThIO P
(0ZTHOBpEMEHHO 3TO BbICIIAs W HU3LIasl, KpalHssA JeBast U KpalHsAsA MpaBas TOUKU
CEUYEeHUs);

TOYKH 3 ¥ 4 — TOYKU BCTPEUH PKBATOPA C IIOCKOCTHIO P (Onrokaiimias u Hanbosee
yIaJIeHHAas TOUKU CEYCHMUS).

VYka3aHHbIE TOYKU SABIIAIOTCS TAK)K€ TOYKAMHU I'PAaHUI] BUIUMOCTH JIMHUM CEUYECHHUS
COOTBETCTBEHHO Ha (DPOHTAIIBHON U HA TOPU3OHTAIIBHON MTPOEKIUH.

JU1st TOCTpOEHUsI TOPU3OHTANIBHBIX MPOEKIMA MPOMEKYTOUHBIX TOYEK MPOBOJUM

P BCIIOMOTaTebHBIX TOPU3OHTAIBHBIX TuiockocTedt (Oq,0,03), kaxknmas wu3
KOTOPBIX TIEPECEKACT MOBEPXHOCTH BPAIICHUS IO OKPYKHOCTU COOTBETCTBYIOIIETO
paanyca, a INoCKOCTh P — 1o ropusoHTanu, neprneHauKyJspHon miockoctu V. Ha
MEPECEUCHUH TOPU3OHTAIBHBIX MPOCKIUNA OKPYXKHOCTEH C TOPU30HTAIbHBIMU
MPOCEKIMSIMUA TOPU3OHTAJEH HAXOASATCA TOPU3OHTAIBHBIC IPOEKIIMM HCKOMBIX
TOYEK.

4.1.3.KoHn4yeckumne cevyeHus

KOHI/I‘-ICCKI/IMI/I CCUCHUSAMMU HA3BIBAKOTCA JIMHHU, I(OTOpI)Ie HOqua}OTC}I HpH
MEPECCUCHUHU IMOBCPXHOCTU KOHYCA BTOPOTO IMOPAJAKA C IIJIOCKOCTBIO. K YUCITY 3TUX
JIMHUM  OTHOCATCS  CJIEAYIOLIME: OKPYXKXHOCThb, JBOWHAas  mpsMas, JBE
nepeceKkarluyecs MnpsMble, dIUMIC, Tnapabona, rumnepodona. Ilpocredmmm
KOHHNYCCKHUM CCUCHHUECM ABJIACTCA TOUYKA.
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PaCCMOTpI/IM BCC BHABI KOHHMYCCKHX CCYCHUN U YCJI0OBUA, IIPU KOTOPBIX OHHU

NOJIy4YarOTCsl, Ha MPUMEPE KOHYCa BPAILICHUS, MEPECEUYEHHOrO MPOCLHUPYIOINMU
IUIOCKOCTSIMH PUC. S3:

1) Touka S, xorja miockocTh OOnepecekaeT TOIBKO BEPIIMHY KOHYCA ;
2) OKPY)KHOCTh, KOTJIa CEKyIIasl IIOCKOCTh NEPICHINKYIIIpHA K OCH KOHyca; 3)

JBOWHAs MpsAMas, KOIJa CEKyllas IUIOCKOCTb SIBISETCA MNPENEIbHOMU, T. €.
KacaTeJIbHOM K MMOBEPXHOCTU KOHYCA;

4) [nBe MepeceKarolrecs MpsiMble, KOT/Ia CEKyIIasl MIOCKOCTh MPOXOIUT
4yepe3 BEPIIUHY;

5) ammmICc, KOTAa IUIOCKOCTh IMepeceKkaeT Bce 00pa3yrolie KoHyca 1 KoTaa
OHa He TICPIICHANKYJISIPHA €T0 OCH.
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Pucynox 55

[IpusHak, mpu KOTOPOM TMOIYYUTCS IJUIUTIC, MOXKET OBITh BBIPAKEH €Ile WHAYe.
O6o03HaYMM TOJIOBUHY yTIila MpU BepliuHE KoHyca uepe3 [, a yronm HakioHa

CEKYIIEeH MIOCKOCTH K OCH KoHyca — uepe3 . Torma 0° > 0O°,
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Jist moctpoeHus GpPOHTATILHON MPOEKUUU JIIIUIICA BHAYAJIE OTMEYAaeM OIOpHBIE
Touku A u B. Otpe3ok A ”B"’— ¢poHTalbHAS MPOEKIUs OOJIBIION OCH AJUIUIICA
(Bceit purypsl ceueHus).

['opusoHTanbHas MPOEKIMs 3JUIANCA CTPOUTCS MO (PpoHTanbHOU. [lnst 3TOTO

otpe3ok A”B” nemutcs touko C” momonam. B touky C’0D” cnpoenupyercs
MaJiast OCh DJUIUIICA, IEPIIEHANKYJIAPHAS K IIJIOCKOCTH MTPOEKIMM V.
JInst moCTpOEHNsI TOPU30HTAIBHBIX MPOEKIUM MPOMEKYTOUYHBIX TOYEK MPOBOIUM

P BCIIOMOTaTeNbHBIX TOPU3OHTANBHBIX TuIockocTedt (Oq,0,03), kaxkmas wu3
KOTOPBIX TIEPECEKAET MOBEPXHOCTh KOHYCa IO OKPYXHOCTH COOTBETCTBYIOIICTO

paauyca, a IiIockocTh [ — 1o ropusoHTanu, nepneHauKyasspHoi miockocta V. Ha
MEPECECUCHUN TOPU30OHTAIBHBIX MPOEKUUNA OKPYKHOCTEH C TOPHU30HTAIBHBIMU
MPOCKUUSMUA TOPU3OHTANIEH HAXOJATCA TOPU3OHTAIBHBIE MPOEKIMH HCKOMBIX
TOYEK.

HatypanbHas BeIMUMHA 3JUTUIICA MOXKET OBITh JIETKO MOCTPOEHA METOJOM 3aMEHBI
IUIOCKOCTEN MPOEKUMH. [l 3TOro Ha MPOU3BOJIBHOM PACCTOSIHUM MPOBEIEHA OCh
cUMMeTpun  ¢Gurypbl ceueHuss (Oosplias OCh  BJUIMIICA), [ApPAJJICIIBHO
(GpoHTaIBHOMY cleay Hpoeuupyromeil mwiockocty [, u B 00e cTOpoHBI OT Hee
NEPHEHANKYIISIPHO OTJIOKEHBl BEJIMYMHBI, B3AThIE C TOPU3OHTAJIBHON MPOEKUUU
¢urypel cedeHuss (Tak KaK TOPU3OHTAIBHBIE MPOEKUUU XOpH DJUIMIICA,
napajJieldbHble €ro MaJIol OCH, paBHbI MX HaTypajabHOU BenuuuHe) (puc. 56).
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Pucynok 56

6) IlapaGosa, Korjma CeKylias IJIOCKOCTh MapajuiejbHa OJHOW W3 00pa3yIoIIUX
KOHYCa; B 3TOM ciyd4ae [ yroiq Mexay MIOCKOCTBIO U OChIO KOHYCa paBeH yriy [
MeX Ty 00pa3ytoliei U ocbio KoHyca (puc. 143). ®ponTanbHas MpOESKIUs MapadoIbl
cnuBaetcs co cienaoM [q cexymeit miockocTr. s MOCTpOeHHsI TOPU30HTATBHON
NPOEKIMK Mapabojbl TMPOBOJUM PsJ  BCIIOMOTATENbHBIX TOPHU30HTAIBHBIX

mockocren (Oq,07), xKaxkmas U3 KOTOPBIX MEPECEKAET MOBEPXHOCTh KOHYCA IO

OKPYHOCTH, a TUIOCKOCTh [ -- mo ropusoHTanu, nepneHAuKyIspHON K MIOCKOCTH
V. B nepecedyeHHM TOPU30HTAIBHBIX IPOCKUMN 3TUX TOPU3OHTAIEH C
TOPU30HTAIBHBIMU TPOEKUUSIMU COOTBETCTBYIOIIMX OKPYKHOCTEH TOJIy4aeMm

touku D', E', J', K'. 'opuzonTaneHuyto npoekiuio A' BEpIIMHBI TapadoJIbl, a TAKKe
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ropusoHTajgbHbeie npoekiuuu B' m C' Touek, mpuHajuiealux OJHOBPEMEHHO U
OKPY>KHOCTH OCHOBaHHS KOHYyCa MOJy4yaeM HEMOCPEICTBEHHO, TIPOBOJIS JIMHUM U3

touek A" u B"O C" (puc.57).

Hartypanshas BenmnduuHa mapaboJibl CTPOUTCS aHAJIOTUYHO HATYPAJTbHON BETHMYNUHE
smumnca (puc. 57).
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Pucynok 57

7) T'unepboJa, Korjaa ceKyias MIOCKOCTh MmapaiejbHa ocu KoHyca (puc. 57). B
3TOM citydae yroia O pasen Hy:ro.

Tax kak cexkymas miockocte O - mpodunpHas miuockocTs, (QpoHTaNbHAS U
TrOpPU30HTaJIbHAS MIOCKOCTHU TUIIEPOOJIBI ABISIOTCS OTpe3KaMu IpsiMbIX. Touku A" u
P" aBnsitoTcst GpOHTATILHBIMU IPOEKIUSIMU BEPIINH Napa0oJIbl.

Nx ropusonrtansuble npoekuuu A'll P' onpenensitores no auHuM cBsizu (puc. 144).
[Tpomexyrtounsie Touku D, E, J, K HalileHbl ¢ NMOMOIIBIO BCIOMOTaTEIbHbIX

TOPU30HTAIBHBIX TUTocKocTel (01,05).
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JIJ1st MOCTpOCHMSI HATYPaJIbHOW BEJIMYMHBI TUIIEpO0JIa COBMEICHA ¢ INTIOCKOCThI0 H
nyreMm BpamieHuss Bokpyr xopabl BC. Eciam oOpasyromme KoHyca, KOTOPBIM
napajijieiibHa IIOCKOCTh [ , OpTOrOHAIBEHO CIIPOCIIUPOBATH HA ATY IJIOCKOCTh, TO
MOJIYYMM aCHMITOTHI TUTEPOOIBI, KOTOPHIE COBMEIIEHBI C TOPH3OHTAIBHON
mockocThio mpoekuuii H (puc. 58).
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Pucynok 58

5.NM0OPAAOK BbINOJIHEHNA OTMbIBKU

OTMBIBKOHM BBIpaXKarOT 00BEMHOCTH, CIEOBATEbHO, HEOOXOAUMO TE€ WU
UHBIE TIOBEPXHOCTH OKpaIllMBaTh B pa3JW4YHbIE TOHA B 3aBUCUMOCTU OT
OCBEILIEHHOCTU 00BhEMa, OT B3aMMHOTO PACIIOJIOXKEHHS, OT I[BETa CaMOro o0bhema.
Tenb coOCTBEHHAsI BCET/Ia OKa3bIBAETCS CBETIIEE, YeM TEHb mNajaromias. Kpyrisie
TeJa JIOJHKHBI OBITh OTMBITHI C TUIABHBIM MEPEXOJ0M OT Oojiee CBETJIBIX TOHOB K
O0onee TeMHbIM. Bce 3TO mocturaercs cleayrommMM 00pa3oM: Pa3BOIST CIaObIN
pacTBOop Kpacku (4as, kode ¥ T.I.) H TIIOKPBIBAIOT WM BCE OTMBIBACMBIC
MOBEPXHOCTH, 3a HCKJIIOYEHHEM caMbIXx CcBeTibIXx MecT. Ilocime Toro, Kak
MOKPAIICHHBIE MECTa BBICOXHYT, 4YEPTEeX (M300pakeHHE) TMOKPBHIBAIOT TEM KE
PacTBOPOM BTOPUYHO, HO YK€ HE BE3JIe, & TOJIBKO B TE€X YaCTSIX, KOTOPhIE TPEOYIOT
ycuieHus ToHa. Ilocime mpochixaHusl 4YepTeka T€ MeECTa, KOTOpbie TPeOYyrOT
JadbHEUIero YCUJICHUs] TOHA, TOKPBIBAIOTCA B TPETUM pa3 W Tak jganee. Takum

0o0pa3om, JI0CTUTraeTcs pa3iaudure TOHOB (puc. 59).
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KpuBbie MOBEpXHOCTH MOKPHIBAIOT TAKUM K€ 00pa3oM MHOTOKPATHO IOCIIEe
TOT'0, KaK MOBEPXHOCTh UX pa30outa Ha yactu (puc.l). Tak, TOBEpXHOCTH IUIUH]IpA
pa3OMBaIOT Ha psii OPSIMOYTOJBHBIX TIOJIOC, MapaJUIeAbHBIX OCH IHJIUHIpA,
[IapOBYIO MOBEPXHOCTh pa3OMBAIOT HaA PsA  KOJIEL, MEepPHEHANKYJISPHBIX
HAIpPAaBIICHUIO JIy4a CBETa, U T. 1. Yem Ooubliie nejaeHui, Tem 6ojiee paBHOMEPHBIM
OyZeT mepexoj TOHa OT CBETJIOTO K TEMHOMY.

Ecnu Heo0X0IMMO TOTyYHUTh MTOBEPXHOCTh KOHTYPa C HE3aMETHBIM JIJIS TJ1a3
MEePEX0J0M TOHAJIBHOCTEH, MOKPACKY MPOU3BOIIT CIIOCOOOM pa3MBIBKU. B aTOoM
cllydae pa3BOJAAT KPacKy CHIBHOrO ToHa. Ha KucTh HAOMparoT HEMHOTO Kpacku U
HAHOCST MOJIOCY CBEPXY MO KOHTYPY, a IPYTroil KUCThIO (HAOUPAIOT YUCTYIO BOMY) C
BJIQKHBIM KOHIIOM Pa3MbIBAlOT HAHECEHHYIO KPAacKy B HaIpaBJICHUU OCBETICHHUSI.
[To mepe nBUKEHUS B CTOPOHY pa3MbIBa KUCTh JIOJKHA OBITH Bee cyte. K padote ¢
aKBapeNbHBIMU KpackaMu CleAyeT MPUCTYNaTh C YUCTHIMU pykamu. OT pyK MOTYT
oCTaThCs MATHA Ha Oymare, 4To MPEnsITCTBYET POBHOMY HAaHECEHHUIO KPACKHU.

a) 5)
b Jooe T
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Pucynok 59
6. NEPECEYEHUE NMOBEPXHOCTEW

6.1.0BLYMNE MMPABUJIA NTOCTPOEHUS JINHNU NNEPECEYEHNST TOBEPXHOCTEM.

6.1.1.06wWwume nonoxeHus

B nepeceyennn moBepxHOCTEH MOTY4YaIOTCS IJIOCKUE WM MPOCTPAHCTBEHHBIC
JUHUHU, KOTOPbIE PACCMATPUBAIOTCS KaK MHOXXECTBO TOYEK, MPUHAIJIEKAIINX
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OJIHOBPEMEHHO 00eUM TOBEPXHOCTSAM. OOBIUHO JIMHUIO MEPECeUEHUs: JIBYX
MOBEPXHOCTEHN CTPOST MO €€ OTACTbHBIM TOUKAM.

O6muM  cnocoOOM  TOCTPOEHUST  ATUX  TOUEK  SIBISETCA  CHOC00
MOBEPXHOCTEHIIOCPETHUKOB!
— C € K YIII U X IT JIOC KO C T€E U;
— c (¢ epud € CK U X 10 B €pX HOC T € M.
Kakum Obl crmocoOOM HHM TPOU3BOAWIOCH IOCTPOEHUE JIMHUU TEPECEUEHUs
MOBEPXHOCTEH, MPU HAXOXKICHUH TOYEK STOW JMHUU HEOOXOIUMO COONIOAATh
ONPEJEIECHHYIO MOCIEA0BATEIbHOCTD.

1. Jlist mocTpoeHUs IMHUM MTepeceueHUs BHIOMPAIOT BCIIOMOTaTEIbHYIO TIII0OCKOCTh
(MM MOBEPXHOCTb) C TAKUM PacyeToM, 4YTOOBI B TEPECEUEHUU C KaXKIOU u3
3aJJaHHBIX [TOBEPXHOCTEM MOJYUUIUCH MPOCTHIE JIMHUU: MPSIMBIE WA OKPYKHOCTH.
2. Jlanmee 06e MOBEPXHOCTH MEPECEKAIOT ITOW BCIIOMOTaTEIHHOM TIIOCKOCTHIO (MIIH
MOBEPXHOCTBIO) U OINPEIETSAIOT JIMHUIO MEPECEUEHUsI CHavyajga ¢ OAHUM TEJIOM, a
3aTeM — C ApyruM. B mepecedueHnn 3TUX JIMHUA HAXOAST OOIIME TOYKU: B TIEPBYIO
ouepeib — OMOPHBIE (BBICUIYIO, HU3IIYIO U T.J.), TAK KaK OHU BCET]Ia TO3BOJISIIOT
BUJETh, B KAKUX MpeJeiax pachoIOKEHbI MPOCKIUH JIMHUU NEPECCUCHUs, U TIIE
MEK]1y HUMU UMEET CMBICIT ONIPEEISATh MPOMEXKYTOUHBIE TOUKH /1JI1 00JIe€ TOUHOTO
MIOCTPOCHUS JIMHUM NIEPECECUCHUS IOBEPXHOCTEN; 3aTEM — MPOMEKYTOUYHBIE.

3. HalineHHble TOUYKH COSTUHSIOT JIOMAHOH WM TUTABHOW KPUBOM, KOTOpas Oymer
HMCKOMOW JINHUEN MEPECECUEHUS 3aJaHHBIX TTOBEPXHOCTEM.

4. OmnpenelieHHEe BUAUMOCTU JIMHUU TEPECEUYEHUS MPOU3BOAIT OTISIBHO IS

KaXJO0T0 y4acTKa, OTPAHMYEHHOI0 TOYKAMH BHJIUMOCTH, MPU 3TOM BUIUMOCTH
BCEr0 Yy4acTKa COBIMAJIae€T C BUAMMOCTBIO KaKOW-HUOYAb CIy4ailHOM TOYKU ITOTO

ydacTka.
Ha puc. 60 nokazano moctpoenue touek 1 u 2 nunuu nepeceuenus; K u K; —
nepeceKaromuecs MOBepXHOCTH; P — oJHa M3 BCIOMOTATENbHBIX CEKYIIUX
IIJIOCKOCTEH.

Pucynok 60

6.1.2.NepeceyeHne MHOrorpaHHUKOB

J1s OCTpOEHHsI JTUHUM IIEPECEUYEHHUs] MOBEPXHOCTEU ABYX MHOIOTPAHHHUKOB
OTIPEEIISAIOT TOUYKH BCTPEUU pedep 0JHOT0 MHOTOIPAaHHUKA C TpaHsIMH Jpyroro. B
ATOM CJIy4ae KaXkKAYI0 IpaHb MHOTOIDAHHMKA PAaCCMATpUBAIOT CAMOCTOSITEIBHO U
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IIOCTPOEHHUE CBOAAT K OIPEIEICHUIO TOYEK BCTPEUM MPSAMBIX C IUNIOCKOCTBIO. [l
ATOr0 MPOBOJAT IPOCLUPYIOLIME IIJIOCKOCTH dYepe3 pebpa OgHOro U3
MHOrorpanHukoB.  IIpasuiio:

— COEIMHSTH MEXTy COOOM MOMXHO TOJIBKO T€ TOYKH HCKOMOM JINHUU [TEpECEUEHUS,
KOTOpbIE€ JIEKAT B OJHOM M TOW K€ TIpaHU KaKoW-mmOO M3 ABYX JaHHBIX
ITIOBEPXHOCTEN;

— K@Ky TOYKY COEAUHSIOT TOJBKO C IBYMs APYTUMH TOYKAMM.

B pesynbpraTe MOKEH NONYYUTHCS 3AMKHYTBIM KOHTYDP WJIM [JIBa 3aMKHYTBIX
KOHTYpa.

[TPUMEP 1.

JlaHbl mpsiMasi TPEyroJibHAsl MPU3Ma, CTOAIIAs HAa IUIOCKOCTH H, m mpon3BoiabHO
pacIojoKeHHas TpeyroyibHas nupaMuaa. llocTpouts JMHHMIO TDIepecedeHus
3a/IaHHBIX MMOBEepxXHOCTEH (puc. 61).

Pucynok 61

PeGpa mpusmbl o6o3naunm onuoit OykBout (D, E, K), a mupamugsr — nByms
oyksamu (SA, SB, SC).

3amauy CBOAMM K OIpPEAENEHUI0 TOYEK BCTpedM pedep MUpaMHIbl C TpaHIMH
npu3Mbl. OCOOEHHOCTH 3TOTO MpUMepa — TPaHd TPU3MbI  SBISIIOTCA
IPOCUUPYIOMIMMH TIJIOCKOCTSIMH (ee pedpa NmepheHAMKYJISApHbI K miockoctd H).
['opuzonTanbHble npoekuuu 1-2-3 u 4-5-6 TuHUN epecevyeHus yKe UMEIOTCs, OHU
COBMAJAIOT C FOPU3OHTAJIBLHOW MpOeKIMer camoil mpu3Mbl. C MOMOIIBIO JTUHUN
CBS3U HaXOAAT (POHTAIbHBIE MPOESKIUU ATUX TOUEK HAa COOTBETCTBYIOUIUX peOpax.
B pesynbTaTe nonydaroT ABE 3aMKHYThIC JJOMaHble JUHUM: 17-27-3” y BXxona u 47-
57-6” y Beixoga. Otpe3ku 27-3” u 57-6” 3TuUX JMHUN HEBUIUMBIC, TaK KaK OHU
JIeXkKaT Ha 3aJHEN TPaHU MUPAMUJIBI.
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6.1.3.Cnocob6 cekyLmnxX NIocKocTen

Paccmotpum YaCTHBIN Ciydan — croco0 BCIIOMOTaTEIbHBIX
IMPOEUPYIOIIMX mmockocteit. OH 3aKIII0YaeTCs B CAEAYIONIEM: BBOJIUTCS PSil
IJIOCKOCTEM YacTHOIO MOJIOKEHHS (YPOBHS WM MPOEUUPYIOIINX ), TEPECEKAFOIINX
JAHHBIC TIOBEPXHOCTH TIO0 TPAPUYECKH TPOCTHIM JUHUAM (TIPSIMBIM  HJTH
okpyxkHOCcTsiM). [lepeceduenune 3TUX JIMHUI MEXIy COOON TaeT TOYKH, KOTOPHIE
OynyT OOIIMMU JJIA KaXJAOW M3 JAHHBIX TOBEPXHOCTEH M, CIIeOBATEIbHO, OYIyT
PUHA/JIEKATh UCKOMOW JINHUY MEPECEUECHUSI.

PaccmoTpum ciydail mepecedeHus ABYX MOBEPXHOCTEW BpalleHUs: KOHycCa U
nuauHapa (puc. 62).

[TocTpoeHne TMHUM [TepeceYeHUs] HAUMHAEM C OTPEIEICHUS ONOPHBIX TOYEK 1 U
2. Ux ¢dpoHTanbHBIE MPOEKIIMH HAXOJATCS Ha MEPECEYCHUH OYEPKOBBIX JIMHUUN
IIEPECEKAOIINXCS TOBEPXHOCTEN. ['opr30oHTanpHbIE TpoeKuyu 1'n 2' HaxoaATes mo
JIUHUSIM CBSI3U.

JIns  HaxoXXJIEHHUA NTPOMEKYTOYHBIX TOYEK BBOJMM  BCIIOMOTaTEIbHBIE

ropu3oHTaidbHble Miockoctu O, O, 0O, mepecekaronue o0e MOBEPXHOCTH IO
OKpyX)HOCTsIM. [lepeceueHne OKpy)HOCTEM MEXTy COOOW JaeT rOpU30HTAIbHBIC
npoekiuu Touek (3',4',5', ... 10"), o6mmx st KoHyca U nuiauHApa. OpoHTaTbHBIC
npoekuuu 37, 4 ... HaXOAATCS 0 JIUHUSM CBSI3H.

CoenuHsisi HaWJEHHBIE TOYKH, MOJYYMM HMCKOMYIO JIMHHUIO TI€PECE€UYEHUs Ha
KOMIUIEKCHOM YEepTExKeE.

Jns  HaxXOXIEHHWS JIMHUM  TEpeceYeHuss B  aKCOHOMETPUH, CTPOUM
M30METPUYECKYIO MPOESKIMIO TAaHHBIX MTOBepxHOoCTel (puc. 63). s obecnieueHus
TOYHOCTH aKCOHOMETPHUYECKOTO H300PKEHUSI TEPECEKAOUIUXCS MOBEPXHOCTEH
yCTaHaBJIMBAaeM OCU KoopauHar (X, Y, Z) TakKe U Ha KOMILJIEKCHOM YEepPTEKeE.

Jlanee BBINIOJHSEM B M30METPUM TOCTPOCHHUE JIMHUM TEPECEUCHUS] B
KOOPJIMHATHOM TUIOCKOCTU Xo0oYo, TO €CTh MOCTPOCHHUE BTOPUYHOU mMpoekiuu. OT
KaXJI0M OTMEYEHHOW JIMHUU NEPECEUCHUSI OTKIIAIBIBAEM 10 BEPTUKAIBHOW JIMHUU
(mapajuienbHOM OCH Zo) BBICOTY, U3MEPEHHYIO Ha KOMIUJIEKCHOM uepTexe. To ecTb
MoJIydaeM aKCOHOMETPHYECKUE MPOCKIUU TOYEK lo, 2o, 3o, ... 10,. Coemunsis
HaWJIEeHHBIC TOYKH TUTABHOW KPUBOM, MOJYIHMM aKCOHOMETPUYECKOE M300paKCHUE
JIMHUY TIepEeCEUCHHUS TaHHBIX MOBEPXHOCTEM (puc. 63).
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Pucynok 62
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Pucynok 63

[TocTpoenue pa3BepTOK HMIMHAPA U KOHYCa C HAHECEHUEM JIMHUU MEPECCUCHMUS:

Pa3BepTka OOKOBOM TMOBEPXHOCTH IWJUHIpPAa — MPSIMOYTOJILHUK, JJIMHA
KOTOPOTO paBHA JIJIMHE OKPYKHOCTHM OCHOBaHMS paauyca R, a BbICOTa — BBICOTE
nunuHApa H. PazouBaem ocHoBanue munHApa (TOPU30HTANIbHAS MIPOCKITHs) Ha §
PaBHBIX YacTe M Yepe3 KaXKIyl TOYKY JEJICHHS MPOBOAUM COOTBETCTBYIOIIWE
oOpasyrolye, OTKJIAabIBasi HAa HUX BBICOTHl TOYEK JIMHUU TEPECCUCHUSI.
JlanpHenmee MoCTpOCHUE Pa3BEPTKU HWJIMHAPA BUTHO U3 YEPTEKA.

Pa3zBepTka KoHyca mpencTaBiser co0oi cekTop Kpyra paauyca L, ¢ yriom npu
Bepmmueld = 360 R/L, rae R — panuyc ocHoBanus koHyca, L — oOpasyromias
KoHyca. JlJis1 HaHEeCEeHU s JINHUU TIEPECEUEHUS IETTUM OKPYKHOCTh OCHOBaHHUS Ha 12
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PaBHBIX YacTEM, MPOBOIS 3aTEM Uepe3 KKAYI0 TOUKY JEJCHUS COOTBETCTBYIOIINE
obOpazyroriue.

Ha omnpeneneHHOM pacCTOSHUM OT HUX CTPOWM JOMOJHUTEIBHBIE 00pa3yrolime
yepe3 KaXIyl TOUYKY JUHUHM TepecedeHus. [lockombky, KpoMe OYepKOBBIX
(GpOHTaNBHBIX, 00pa3yMOIIFe KOHyca MPEACTABISIOT COOOW MpsMbIe OOIIETO
MOJIOKEHUSI, UCTHHHBIA pa3Mep PACCTOSIHUS OT OCHOBAaHUS WJIM BEPIIUHBI [0
JeKAIMX HAa HUAX TOYEK MOXKHO TIOMYyYWUTh, OTHOCS €r0 K HaTypaJbHBIM
00pa3yroIINUM, TO €CTh TOJIB3YSCh METOJOM BpAIICHHUS.

6.1.4.Cnocob KoHUeHTpuyeckux cdep

OTOT croco0 NpUMEHSIETCA B cllyyae, KOTJa OCH JBYX [TOBEPXHOCTEN BpalllCHUs
NEPECEKAIOTCS TIOJT HEKOTOPBIM YIVIOM M HaXOJATCSA B IUIOCKOCTH, MapajuIeIbHOM
KaKON-1100 MIIOCKOCTH MPOeKIUi (0COOEHHO B TOM CiTydae, Korja Ha YepTexe JaHa
TOJIKO OJTHA MPOEKIUS AeTajeil).

[[Tap co BCAKOW MOBEPXHOCTHIO BPAILLIEHUSI, OCb KOTOPOM MPOXOIUT YEPE3 LIEHTP
iapa, NepecekaeTcs Mo OKPY>KHOCTAM. DTH OKPY>KHOCTH HAXOATCA B IJIOCKOCTSIX,
MEePHEHANKYIISPHBIX K OCH MMOBEPXHOCTH BPAICHMS], U MPOEUUPYIOTCS HA OHY U3
IJIOCKOCTEH MPOEKUUNA B BUIE MPSIMBIX, B ’TOM COCTOMT INPEUMYLIECTBO Crocoda
coep.

Ha puc. 64 nana ¢poHTanbHas MpoEKIUs apa, MepeceKaronierocsi ¢ KOHyCOM U
mMHApoM. Kak BUAHO, LEHTP IIapa HAXOAMTCS HA MEPECEUEHUU OCEH JTaHHBIX
NOBEPXHOCTEH, a IMHUU €0 MEePECECYEHUs] C HUMU — OKPYXXHOCTH IMaMeTpoB: |-

2, 3-4, 5-6.

Pucynok 64
IIp um e p.

JlaHbl KOHYC W IWIMHAP, OCH KOTOPBIX MEPECEKAIOTCA MO HEKOTOPHIM YIJIOM.
[TocTpouTh MMHUIO NIEpECeUECHUs 3aJaHHBIX TOBEPXHOCTEH (puc.65).
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CaMyro BBICOKYIO M CaMyl0 HHU3KYIO TOYKH | M 2 JUHUM TNEpeceueHus HaXOMST
HEMOCPEJCTBEHHO B IME€PECEYeHUM KpalHuX oO0pa3yronmx Ha (QpOHTaIbHOU
POEKIINH 33JJaHHBIX TOBEPXHOCTEH.

Pucynok 65

JInst Hax 0K IEHUS! TPOMEXKYTOUHBIX TOUEK 3, 4, 5, ... mpoBoaAT u3 1ieHTpa O” psag
BCIIOMOTATENIbHBIX KOHIIEHTpUYECKUX cdep paauyca oT R 10 Ry, koTopbie
pacceKkaroT 3aJJaHHbIC TeJla M0 OKPY>KHOCTAM. Ha (hpoHTaIbHON TTPOEKITNH ITH
OKPYXHOCTH MPOEIUPYIOTCS B MPSIMbIC TUHUU U, TIEPECEKAsICh MEXKITY COOOMH,
ONPEEIIAIOT TOUKU JUHUHU MTEPEX0/a.

Taxk, 11t HaxX0XIeHUs To4YeK 3 (0JHa U3 HUX HEBUAMMA) MMPOBOMST cepy paauyca
R1, KOoTOpas mepeceyeT HUIUHP 10 OKPYKHOCTH JraMeTpa a”’h”, kKoHyc — 1o
OKPYKHOCTH uameTpa C”’. B nepeceueHnn yKa3aHHBIX OKPY>KHOCTEMN
ONpEeNENAI0TCA TOUKH 3. ['OpU30HTANIbHBIE MPOEKIIMU ITUX TOUEK HAXOATCS Ha
OKPYKHOCTH (Iapajuiesin), MPoBeAeHHOM u3 nentpa O' paanycom, paBHbiM Cd”/2.
Bce octaibHbIE MPOMEKYTOUYHBIE TOUKH ONPEISISIOTCS aHAJIOTMYHO. Tak Kak
nepeceKaromecs Tejaa CAMMETPUYHBI, UX JIMHUS TIEPEceUEHUs TaKKe
cuMmmMmeTpuuHa. Ha ¢ppoHTanbHOM MpOeKIMy HeBUAUMAS YaCTh JIMHUM MIEPECCUCHUS
ciuBaeTcs ¢ BUAMMON. Touku 4 (Ha TOPU30HTATBHOU MPOEKIMH) CITYKAT
IPaHUIAMH Pa3/ielia BUAMMON U HEBUIMMOW YaCTH JINHUU MEPECEUCHUSI.
HaliienHble TOUKHA COEAUHSIOT TUIABHOW KPUBOM 10 JIEKAy.
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6.1.5.Cnocob akcueHTpnyYeckux coep

VYkazaHHBII C€IOCOO MOCTPOEHMS JMHUM IEPECEUYEHHUsS] JBYX IOBEPXHOCTEH
COCTOHT B MPUMEHEHUH BCTIOMOTATENbHBIX c(hep, UMEIOIIUX Pa3INuHbIe LIEHTPHI.

IIp um ep 1 (puc. 66).

Pucynok 66

B 3TOM npuMepe HEeHTphl BCIOMOTaTeNIbHBIX CPep MOKHO OpaTh B JIFOOOW TOUKE
OCH MIOBEPXHOCTH BpalieHus. [oaTomy moctpoeHre TMHUN MEPECEUCHUS B 3TOM
CJIy4ae MOYXHO BBITIOJIHUTB HE TOJIBKO CIIOCOOOM KOHIEHTPUUYECKUX cdep, HO U
CIIOCOOOM 3KCIIEHTpUYECKHX chep.

B npumepe npoBeneHs! uetbipe chepbl paguycoB 11, 2, I3, [4 U3 pa3TUIHBIX
1eHTpoB O1, Oy, O3, O4, PacCNoONOKEHHBIX HA OCH 1 TOBEPXHOCTH BpaICHUS.
Kaxxnas u3 atux cdep nepecekaeTcs C JTaHHBIMU TTOBEPXHOCTSIMU TI0
OKPYXHOCTSIM, TOYKHU MePECEYCHHS] KOTOPHIX U OYyT TOYKAMU JTUHUHU
nepeceueHus mopepxuocrent. Il p u me p 2 (puc. 67).

JIaHbI yCEUEHHBIN KOHYC U YETBEPTh KOJIbLIa, OCU KOTOPBIX MEPECEKAIOTCS MO
yriioM 90°. [TocTpouTs TMHUIO IEpECEUCHUS 3aJaHHBIX TOBEPXHOCTEN.
HauBpICHIyt0 1 HAMHU3IIYIO TOYKU | ¥ 2 TMHUM NTEpECEUCHUS 3aIaHHBIX
MOBEPXHOCTEH HAXOJST HEMOCPECTBEHHO B IEPECECUCHUH KPAMHUX 00pa3yIOmux
Ha (pOHTATLHOU TpoeKuH. /{15 HaX XK ACHHS POMEKYTOUHBIX TOUEK 3 yepes
IIEHTP KPYTOBOTO KOJIbIIA MMPOBOJAT (PPOHTATHHO-MPOCIIUPYIOITYIO TIOCKOCTH P.
Omna nepecedeT KOJbII0 M0 OKPYKHOCTH; 8 — ee (pOoHTaIbHAs TPOCKITHS,
KOTOpast HaxoauTcs Ha cepe, mpoenennoi u3 nenrpa Oi. [Ipoexumro O1 meHTpa
cdepbl HaXOIAT Ha TIEPECEUCHUH OCH KOHYyca B KacaTenbHoM t”0O1 K
HaIPaBJIAIONIEH OKPYKHOCTH KoJiblla B Touke t”. Cepa ¢ ientom B Touke O1
nepeceKaeT KOHyC 1o okpyskHoctu d”.

B mepeceuenuu a’u C’noyvarotcsi 1Be 001IMe TOUYKU 3 1 31 TUHUU TIEPECCUCHHUS.
[IpomexyTOoUHBIE TOUKH 4 U 5 ONIPENEISAIOT aHAIOTUYHO.

["opuzoHTaNbHBIE NPOEKIUU TOYEK 3, 4, 5 IMHUU NIEpECEUEHUs ONPEAEISIOT NPU
nmomoty (GPOHTATBEHON MMIOCKOCTH Q. DTa TUIOCKOCTh PacCEeKaeT KOJBIO IO
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napasuiesii, YTO BUIHO W3 uepTexa. Touku 4 JiexaT Ha KpaHUX 00pa3yrommx
TOPU30HTAIFHOW MPOCKIIMH KOHyCa WM CIy)KaT TpPaHUIAMHU paslieia MEKIY
BUIMMOW W HEBUANMOW YacTSAMH JMHUHM TepecedeHus. HalijeHHbIe TOYKH
COCIUHSIOT TUTABHON KPHUBOM TIO JICKAITY. Yacto 3TOT crmocod Ha3bIBAIOT CIT
0co00 M C KO JIb3sI 111 €T O I1a p a.
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6.1.6.0cobble crny4yan nepeceyvyeHwus. 1. TIoBepXHOCTH B TOYKax
KaCaHus UMCHOT O6HII/I€ KaCaTCJIbHLBIC ITJIOCKOCTH. Te o pPeMa (O ,ZIBOfIHOM
COIIPUKOCHOBEHUH ).

Ecnu aBe moBepXHOCTH BTOPOTO TOPSIKA UMEIOT JIBE TOYKH CONPUKOCHOBEHUS U
o0IIHe KacaTeIbHbIC TUIOCKOCTH B 3TUX TOYKaX, TO JIMHUS UX ITEPECCUCHUS
pacmajiaeTcsi Ha JBe TUIOCKKE KPUBBIE BTOPOTO TOPSAKA.

Cdepa 1 dIUNTHYECKUN TUTUHAP MEPECEKAOTCS 0 IBYM OKPYKHOCTSIM. OHU
UMEIOT JIBe 001mue Touku A 1 B u 1Be o01ie kacaTenbHbIe MIIOCKOCTH B 3TUX
Toukax. [I[pocTpancTBEeHHAs IMHUS TIEPECEUCHHS pacranach Ha JBE IIOCKHUE
KPUBBIE — OKPYKHOCTH (puc. 68).

ail=gf(

Pucynok 68

2. JIBe mepecekarolyecs MOBEPXHOCTH KacaroTcsl TPEThel MOBEPXHOCTU BTOPOTO
nopsJIKa.

Te o pe M a (Teopema I".Monxa).
Ecnu nBe nepecekaroniyecsi HOBEpXHOCTH BTOPOTO MOPSAIKA MOTYT OBbITh ONTUCAHBI
BOKPYT TPEThe MOBEPXHOCTH BTOPOTO MOPSI/IKA WU BIIUCAHBI B HEE, TO OHU
NepeceKaroTCs Mo ABYM IIOCKUM KPUBBIM BTOPOTO MOPSJIKA.
Teopema MoH¥ka — 4aCTHBIN CIIy4ald TEOPEMBI O JIBOMHOM CONPUKOCHOBEHHH.
Hampumep, moBepXHOCTH KOHYCA U IMIJIUHJIpA C 00IIer PpOHTATHHOM MIIOCKOCTHIO
CUMMETPHUH KacatoTcsi chepbl 0 OKPYKHOCTAM 17-2"u 37-4”. Jlunus nepeceyeHus
MOBEPXHOCTEHN MpeCTaBIIAET cO00M 1Ba AIIIUICA, MIIOCKOCTH KOTOPBIX
NEePIEHANKYIAPHBI PPOHTATHLHOM IITOCKOCTH MPOEKIMid (puc. 69).
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Pucynok 69

Ha pHuc. 70 HaHbI IBd KOHYCA, OIIMCAHHBLIC BOKPYI' OJJHOT'O M TOTI'O JKC IIapa.
Ocu KOTOPLIX IICPCCCKAIOTCA I10A IIPAMBIM YIJIOM. HOCTpOHTB JIMHUIO IICPCCCUCHU A
3aJaHHBIX HOBerHOCTGﬁ.

Pucynok 70

Hawuspicime 1, 3 1 HauHn3mme 2, 4 TOUYKYU JMHUAN EPEX01Aa HAXOIAT B IEPECECUCHUHN
KpallHUX 00pa3yronux Ha (POHTATILHOM NMPOEKIIMH 3aIaHHbIX TOBEepXHOCTEN. Ecnu
cdepa kacaeTcsi 00euX MOBEPXHOCTEN, TO JIMHUS UX MEPEeCceUEHUs paclagaeTcss Ha
JB€ IUIOCKHE KpHBBIE (B HAlIEM MpUMEpPE — Ha JBa pa3luW4HbIX 3sumnca). Ha
(pOHTAIIBHON MPOEKIMH 3TH 3JUIUIICHI U300pakaroTcsl OTpE3KaMu MPSMBIX, a Ha
FOPU30HTAITBHOU — SJUTUIICAMMU.

Touku 5 u 6 mepecedyeHHs SJUIMIICOB HAXOAAT HA OKPYKHOCTH paguyca C’/2.
ITocTpoenne MpOMEKYTOUHBIX TOUYEK SICHO U3 YEPTEXKaA.

Jns onpeneneHrs BAAMMOCTH JIMHUM MEPECEUCHUSI HA TOPU30HTAJIBHON MTPOEKIUU
MPOBOJIAT CEKYIIYIO TIOCKOCTh P (depe3 ock kKoHyca ¢ BepuinHoi S). Touku 7, 8 u
9, 10 ciyxat rpaHuliaMu pa3ziesia MeXAy BUAUMONW U HEBUAUMOMW YacCTAMU JIMHUN
nepeceuenus. Ha ¢ppoHTaNbHON MPOEKIIMKY HEBUIUMAS YACTh JIMHUM TIEPECEUCHHUSI
CIIMBAETCS C BUIUMOM.
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[Ipsmbie 1-4 u 2-3 — Gounbiue ocu uUNcoB. [Ipsameie 5-6 u 11-12 -- mansie ocu
AIJLTUTICOB.

Ha puc. 71 gansl 1Ba IMJIMHIpA C OJUHAKOBBIMU JuaMeTpamMu. Ocu HUIMHAPOB
MIEPECeKArOTCS MO/ MPSIMBIM YTIIOM.
31ech B MepecedeHU  MITHHIPOB TIOTYYarOTCs IBa OJUHAKOBBIX dJuunca 1-2 u 34,
KOTOPBIE TTPOCIIMPYIOTCS HA TUIOCKOCTh V B BUJE MPSIMBIX, & HA MIIOCKOCTh H — B

BUJIC Opr)KHOCTeﬁ, CJIIMBAIOIIUXCA C HpoeKL[I/Ieﬁ OCHOBAHMA OJHOTO U3 MAUJIUHIAPOB.
it

q
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Pucynok 71

7.PA3BEPTKU NOBEPXHOCTEW
7.1.0BLYUNE NOJIOXKEHWUA

Ilox pa3BepThIBaHUEM CIIEYET IIOHUMATh COBMEILIEHUE BCEU IIOBEPXHOCTHU TEJIA
C IUIOCKOCTBIO.

PA3BEPTKOI HaseiBaeTcs ¢urypa, B KOTOpYI0 mpeoOpasyercs mpu
COBMEUIEHUH C IJIOCKOCThIO MOBEPXHOCTh, MOApPa3yMeBaeMasi Kak THUOKas, HO
HEpacTsHKAMask U HeC)KUMaeMas IJICHKA.

Pa3BepThiBacMble MOBEPXHOCTH MOTYT OBITh pazeepmoulearouiumucs W
Hepa3zeepmulealOUWUMUCA.

K PA3BEPTBIBAIOIINMCA oTHOCATCS Takue NOBEPXHOCTH, KOTOPBIE MOTYT
OBITh COBMEILIECHHI C IIJIOCKOCTHIO 0€3 pa3pbIBOB U CKJIaA0K. K 3TOMY THITY OTHOCSTCS
BCE MHOTOTPaHHbIE IIOBEPXHOCTU. Pa3BepTKOM MHOTOIPAaHHOM NOBEPXHOCTH
ABIIIETCS TUIOCKasi (Urypa, MOJIyYeHHas IOCJIEOBATEIbHBIM COBMELICHHEM C
OIHOM M TO K€ IJIOCKOCTBIO BceX ee rpaHeu. 1loaTomy mocrtpoeHne pasBepTKu
MHOTOTPAHHOW ITOBEPXHOCTH CBOJMTCS K ONPENEICHUI0 HATYypaJlbHOIO BHAA €€
OTJEJIBHBIX I'PAHEMN.

N3 kpuBBIX IOBEPXHOCTEHM K YHCIY PAa3BEPTHIBAIOIIUXCA OTHOCATCS TOJBKO TE
JMHEWYAaThle MOBEPXHOCTU, ¥ KOTOPBIX KacaTeJbHas IUIOCKOCTh BO BCEX TOYKaX
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OJIHOM W TOM ke o0pa3zyroiieit moctosiHHa. Ecnu ke y muHedyaToi MoBepXHOCTH B
Pa3IMYHBIX TOYKAX OJHOU U TOM ke 00pa3ylolei pa3Hble KacaTelbHbIE MIIOCKOCTH,
TO OHA HE Pa3BEPTHIBACTCS U HA3BIBAETCS KOCOM MOBEPXHOCTHIO.

Takum o00pa3oMm, K 4YHCIY pa3BEPTHIBAIOMIMXCS JIMHEWYAThIX IMOBEPXHOCTEN
OTHOCSITCS HWIHHAPUYECKHe (puc. 72a), koHuueckue (puc. 720) 1 TOpCHI

(puc. 72B).

a)

Pucynok 72

Bce octranbHbIe KPHBLIC ITIOBCPXHOCTHU HEC PA3BCPTHLIBAIOTCA Ha IIJIOCKOCTD U ITIO3TOMY
Ipu H€O6XOI[I/IMOCTI/I HU3TOTOBJICHUSA 3THUX HOBerHOCTeﬁ M3 JIMCTOBOI'O0 MaTcpurajia
nux HpI/I6J'II/I)K€HHO 3aMCHSAIOT Pa3BCPTHIBAIOINMUCS ITIOBCPXHOCTAMU.

CBOICTBA PA3BEPTOK:

1) KaXkJ10¥ TOYKE MOBEPXHOCTH COOTBETCTBYET CAMHCTBCHHAS TOYKA €€ Pa3BEPTKHU;
2) nvHa JIMHUAW Ha Pa3BepTKE paBHA JIMHE COOTBETCTBYIONIEH JTMHUH HA TIOBEPX
HOCTH,

3) Ha pa3BepTKe COXPAHSIOTCS BEIMYUHBI IIIOCKUX yriioB. [locTpoenue

pa3BepTKHU TpadUUuecKH.

7.1.1..AHannTU4YeCcKum cnocood

OTOT cmoco0 3akiouaeTcs B HAHECEHHMM Ha 4YEpTEeXK pPa3BepTKH BCeX
MIPEABAPUTEILHO BRIUYUCIISIEMBIX Pa3MEPOB, HEOOXOAUMBIX JIJISl pACKpOs MaTepHaia.
[{unuuap. Pa3BepTka 60KOBOI MOBEPXHOCTH MPSIMOTO KPYTOBOTO IMMIUHIpPA (PHC.
73) upencraBiser co0OM MNPSIMOYTOJIBHUK, BBICOTA KOTOPOIO paBHA BBICOTE
mwmaapa (H), a qmmHa — nauHe okpy»kHOcTH (muameTp d) oCHOBaHHUS. MOXKET
OBITH OCYIIIECTBIICHO Pa3JIMUYHBIMU CIIOCOOAMU, KaK aHAJIMTUYECKH, TaK U
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Pucynok 73

Konyc. Pa3BepTtka mpsiMoro KpyroBoro koHyca (puc. 74) mpeactaBisieT coOoid
CEeKTOp Kpyra, paauyc Kotoporo R paBeH nHe oOpasyrolieid KoHyca, a
neHTpaitbHbIN yroa 0° onpenensiercs Gopmynoit:

0=180°d/R.

Pucynok 74

8. HOCTpOGHI/Ie IMEPCHIEKTUBLI TCOMCTPUHICCKHUX TEJI

8.1. Bbi0Op TOYKM 3peHUs U M0JI0KEHUSI KAPTUHHOM IVIOCKOCTH
JI1st mosTydeHusi XOpOoUIero MmepcnekTUBHOTO U300paXeHus: pEKOMEHyeTCsl
nopu  BbIOOpE TOYKM 3pEHHS] UM TOJIOKEHUS  KAPTUHHOM  TJIOCKOCTH

PYKOBOJICTBOBATHCS CJICTYIONTUMU TIPaBUIaMH, BRIPAOOTAHHBIMHU TTPAKTHUKOM.
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1. Ionoxcenue mouxu 3perusa  J10JIKHO o0ecIreynBaTh XOpoI1ryro

0003peBaeMocThb npeaMera. Ero cocraBHble YaCTH HE JTOJKHBI 3arOpaKuBaTh APYT

apyra.

Yeon 3penusa ¢ - yron mexny npoeuypyonMMH JIydaMu, HapaBJI€HHbIMU B
KpaiiHHe TOYKH IJ1aHa npeamera (puc. 75), MokHO OpaTh B mpezaenax ot 18 mo 53°.

Jlnst Toro 4ToOBI MpeaMeT ObUT SCHO BHIICH 0€3 MOBOPOTa TOJIOBBI, yTOJ
3peHus JI0JKeH ObITh He Oosiee 23°. Tak Kak pa3Mmepbl KapTUHBI BCET/la HEMHOTO
00JbIlIe pa3MEpPOB H300paka€MOro Ha HEMl IpeaMeTa, TO HAUAYYWUM Y2ioM
3peHusn 011 KapmuHpl cautaetcs yroi ¢ = 28°. IIpu 3TomM 3HaUeHUN HAMOOIBITUN
pasmep (00) kapTuHBI (IIMPUHA WK BEICOTA) 8060€¢ menbute e yaanennoctu (d) ot
TOYKHM 3peHus, T.e. d/00 = 2.

2. KapTuHHYIO IJIOCKOCTh OPHUEHTHPYIOT TaK, 4TOObI TiaBHas Touyka P
OKasaJlach B MIpejiesiax CpeHel TPEeTH MIUPUHBI KAPTUHBI, & TOPU3OHTAIBHBIN Clie]
K1 xapTMHHOM TUIOCKOCTU C OJIHOM M3 CTOPOH IUIaHa (Yalle BCEro - ¢ IJIaBHBIM
dacagom) cocTaBisut yroi ot 25 1o 35°.

[lenecoobpa3Ho, KpoMe TOTO, KAPTUHHYIO TIOCKOCTh COBMECTUTH C OJIHUM
u3 pedep mpeaMera, KOTOpOE Ha MEPCIEKTUBHON MPOeKIUKu OyJeT n300pa’keHo B
HUCTUHHYIO BEJTMYUHY.

Ha mnpaktuke mms BbIOOpa TOYKHM 3pCHUS WM TOJIOXKEHUS KapTUHHOM
IUIOCKOCTA TPUMEHSIOT I11a0JI0OH, W3TOTOBJIEHHBIM M3 JUCTOBOTO KapTOHA II0
pasmepam, yKa3aHHbIM Ha puc. 76.

Jlnst mepeHoca TOo4YeK ¢ KOMILIEKCHOTO YepTeka Ha KapTHHY NMPUMCHSIOT
MTOBOPOTHYIO JIMHEHKY, H3TOTOBJICHHYIO TAK)KE M3 JINCTOBOTO KapTOHA IO pa3MepaM
puc. 77.

3. BeicoTy ropuzoHTa OOBIYHO NPUHMMAIOT HA YpPOBHE TJla3 4YelIOBEKa,
crosiiero Ha 3emie, T.e. h = 1,5 - 1,7 m. [1pu u300pakeHnn 3aCTPORKH OOJIBIIIOTO
paiioHa BeICOTY ropu3oHTa Oepyt paBHOoW 100 M u Gonee. Takyio MepCHEKTUBY

Ha3bIBAIOT MEPCIEKTUBON "¢ mTHYbEro mosera'.
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I/ITaK, Ha TIICPBOM OTaIllC TIOCTPOCHUA TICPCIICKTUBLI 110
IMPAMOYTOJIBHBIM IIPOCKIHAM 3OaHUA UIH ITPCAMETA H€06XOI[I/IMOI

- BBI6paTB IMOJOKCHNC TOYKH 3PCHUA OTHOCHUTCIILHO IIPCIMCTA,

- YCTAaHOBHUTH HAIIPABJICHUC I'IaBHOI'O JIy4a,

- OIIPCACIIUTD ITOJIOKCHUC KapTHHHOﬁ IINTOCKOCTH.
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8.2.MeToa apXUTEKTOPOB

B npaxTtuke paboThl apXHUTEKTYpHBIX MAaCTEPCKHUX MIMPOKO NPUMEHSETCS
METO/J] MOCTPOEHUS EPCIEKTUBHBIX N300paKEHHUH ¢ UCTIOJIB30BAaHUEM TOUYEK CXO0/1a
napasuleIbHbIX MPSMBIX.

[TocTpoeHune nepcrneKTUBbl JaHHBIM METOJOM OCHOBAHO Ha MCHOJb30BAHUU
OpPTOTOHAJBHBIX MPOEKIMI MpEeAMETa U MOXKET OCYIIECTBIATHCS Ha OTIAEIBHOM
mucte. CyIIHOCTh METOJa CBOAUTCS K IOCTPOEHHUIO INMEPCHEKTHUBBI OCHOBAHMS
(myaHa) mpeaMeTa U K MOCIEAYIOIEMY ONpeaeIeHHUIO MOJIOKEHUS OTACIbHBIX TOUEK
M300pakeHHUsI IO BBICOTE.

HPUMEP. ITocTpouTh NEPCHEKTUBY TEOMETPUUECKOIO TEJA, 3aJaHHOIO B
OPTOTOHAJIBHBIX MPOEKIMAX Ha pUC. 78.

[TocTpoeHre mpoBOUM B CIEAYIOLIEM MOPSIIKE.

1. PykoBOACTBYSICh BBIIIEU3JI0KEHHBIMU TPAaBWJIAMH Ha3HAYCHHS TOYKHU
3peHHss W KapTuHbl, yepe3 pebpo Di0E; mmana tema mpoBomum cien Ki(0107)
KapTUHHOM TUTOCKOCTH, HAMEYaeM OCHOBAHMS TOYKH 3pEHUS S1 (TOUKY 3PEHHS) U
rnaBHOW TO4kH Pi. IIpoBOAMM JIMHUIO TOPU30HTA HA PACCTOSHUU N OT JMHHUK
OCHOBaHMs KapTUHBI (Ha (PPOHTAILHON IPOEKIINH).

2. Ha ropuzonTanpHON mpoekmuu (CM. puC. 78) MPOBOAUM IpsSMBIC,
COEIMHSIONIME OCHOBAHHWE TOYKHM 3pPEHHUS 51 CO BCEMHU BUIUMBIMHU BEPIIMHAMU

OCHOBaHMUA MMPCAMCTA.
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Touku nepeceuenus 1, 2, 3, 4, 5 u 6 3TUX NMPSAMBIX C OCHOBAHUEM KapTHUHBI

NEPEHOCUM B TIEPCTIEKTUBY (pUC. 79) U MPOBOAUM Yepe3 HUX TOHKUE BEPTUKAIbHbBIC
nuHu. [lepeHocuM B mepCrieKTUBY Takke Touku Dy Ejm Ay -

3. TlpoBoguM Ha TOPWU3OHTAIBLHOM TpoeKkmuu mpsmbie SiF; m Sk
(mpoexmmu nydeit SF u SF'), mapamiensHbie CTOpOHAM OCHOBAHUS MPEAMETA, 0
repeceueHusi ¢ OCHOBaHMEM KapTuHbl K; B Toukax F1 um Fi' (ropu3onTanbHbIe

MPOEKIIMKM TOYEK CXO0/a); ompeaesseM (cM. puc. 79) Ha JTUHUU TOPU3OHTA TOUKHU

cxona F u F' ropuzonTanbHbix pedbep JaHHOTO Tea.
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Pucynox 78

4. CtpouM  NEpPCHEKTHUBY OCHOBAHHUs Tena, MOJb3YACh
C0cO0OM, pACCMOTPEHHBIM B MPUM. | MPEABITYIIEH TEMBI.

[Ipexne Bcero, ctpouM nepcnektuBy ctopoH EN, EM u BL, coenunsis Touky
D,0E; (cm. puc. 79) ¢ Toukamu F u F', a Touky A’ - ¢ Toukoii F', u onpenensiem
nosioxkenue BepirH N, M, B u L (B mepcriekTiBe OHM HE 0003HAYEHBI) PU TTOMOIIH
BEPTUKAIBHBIX MPSMBIX, TPOXOIAIMINX Yepe3 Touku 1, 3, 5 u 6.

[Tocne atoro, umest nepcnektuBy BepiuH E, N, M u B, ctpouM nepcnexkTuBy
OCTaJIbHBIX CTOPOH ¥ BEPIIIMH OCHOBAHUSI.

5. Crpoum nepcnextuy pedpa DE wiu (DD;), oTkiaasiBast or Touku Dy
BBEPX BJ0JIb BEPTUKAIBLHOMN MPSIMON HATypaJIbHYIO JUIMHY 3TOTO pedpa.

6. Crpoum nepcrekTuBy pedpa AB, oTkianbiBas ero HaTypajdbHYIO JUIMHY B
BHjIe oTpe3ka A;'A’', pacmiosioKEHHOTO B KAPTUHHOM TJIOCKOCTH.

Otpe3ok A;'A' MOXKHO paccMaTpuBaTh WIM Kak Tpoekiuio pedpa AB Ha
miockoct K, WM  Kak JMHUIO TEPEeCceUeHUs C TUIOCKOCTBIO KapTUHBI

MPOJOJKEHHOW TPaHU MPEAMETA.

|
K %’Z e

1 2 4 3, Pk, 5,04 6,

Pucynok 79
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Pucynok 80

7. JlanbHeilllne MOCTPOECHUS BBINOJHEHBI Ha pUC. 1.42 W 3aKi04aroTCs B
IOPOBEJCHUM TOPU3OHTAJIBHBIX pedep mpeaMera, UAyluX B ToYku cxona F u F'.
IIpumeuanue. Ilepcnextua Tena Ha puc. 79 u 80 moctpoeHna B macmrade 2:1 mo

OTHOULIEHUIO K pa3MepaM OPTOrOHAJIBHOTO yepTexa (cM. puc. 78).

9. OCHOBbI NOCTPOEHUA TEHEUN

[ToctpoeHne TeHe M H300paKEHHUE CBETOTEHM HA apXUTEKTYPHBIX
yeprexax 3JaHUA [OMUMO TpUJaHUS UM  OosiblIedl  HaArjsigHOCTH U
BBIPA3UTEILHOCTH UMEET M JIpYyrMe KOHKPETHbIE LieNu. 3Has MacuTald deprexa,
MOXXHO 0€3 TUIaHa OMPEIECNIUTh pa3Mep WM «BBIHOCY» OO0 BBICTYMAIOIMIEH OT
MJIOCKOCTU (pacajia 4acTH 3/1aHMUS.

[To BenmnumHE TE€HU, MAJAIOICH HA 36MITI0, MOKHO CYIUTh O BBICOTE 3AAHHUS
Ha YepTrexax reHruiada. [103ToMy TeHH MODKHBI CTPOUTHCS TOYHBIMHU MPHEMAMU
reOMETPUUYECKUX TOCTpOoeHUil. PucoBanme TeHeW «Ha TJa3», HE UMEIOIIee
MPOCKIMOHHOW CBA3M ¢ (Gopmoii 0OBeKTa, BeAET K OmMOKaM B OLEHKE
00BEMHOIIPOCTPAHCTBEHHON KOMIO3UIIMU OYIyIEro COOPYKEHHSI U Ha YepTexe
HEOIMyCTUMO.

Ha oproronansHOM uepTeke U B aKCOHOMETPUH MPUMEHSIOT €CTECTBEHHOE
(comHEYHOE) OCBEIeHHE, KOTJa MCTOYHUK CBeTa yJal€H B OCCKOHEYHOCTb, W
CBETOBBIC JIy4H MapaljiesIbHbI IPYT IPYTY.

Tenb Ha HEOCBEIIEHHOMN YacTH MpeaMeTa Ha3bIBAIOT COOCMBEHHOU MEHbIO
(puc. 81,a). I'panuna (JuHUS) HA TMOBEPXHOCTH TMpEeAMETa, paslensioas
OCBEIIEHHYIO YaCTh OT HAXOSIICHCS B TEHHU, HA3BIBACTCS KOHMYPOM COOCMBEHHOL
MeHu.
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Tenn, orOpacbiBaeMass TPEIMETOM Ha IJIOCKOCTh WM TIOBEPXHOCTH,
Ha3bIBACTCSl naodaroujeli meHvio, a JUHUS, OTpaHWUYUBAIONMAs €€ — KOHTYpOM
nafatomei Tean (nuaus AS'B).

Koumyp nadaroweii menu onpedensiemcs KOHMypomM coOCMBEeHHOU MeHU.

KoHTyphl cOOCTBEHHO# M Tamaromiell TeHW BCETJa MPEICTaBISIOT COOOM
3aMKHYmy0o GUrypy.

YuuThiBasi BO3AYUIHYIO CPEIy, BBIABISIOT CaMylO0 CBETIYIO 30HY (OJIHK),
camyro TEMHYIO 30HY (30Ha 6), mosryToHa (30HHI 1, 2, 3, 4, 5), pedekc u KOHTpacT
(puc. 81,0).
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KoHMmYP
coocmberou meny

Pucynok 81

30Hy MajaroIIe TeHU MOKA3bIBAIOT TEMHEE COOCTBEHHON C PaCTSIKKOM K
CBETJIOMY TOHY OKOJIO €€ KOHTYpA.

HarnsaHocTh n300paskeHUst TOCTUTAETCS 08YMsL ONepayusmu.

llepsas — nocTpoeHue KOHTYPOB (TpaHMUIl) TEHEH, UTO SBIAETCS 3anauei
HayepTaTEIbHON T€OMETPHUH, HA3BIBACTCS «2€0MEmpus meHeuy.

Bmopas — rpaduueckoe BbISBICHHUE IPaialiiii CBETOTEHU C yUYETOM
(bu3MYEeCKUX 3aKOHOB OCBEIICHUS U (PU3UOIIOTUU BOCHPUSITUS — «hU3UKA MeHelly,
KOTOpasi Ha3bIBAa€TCs BO3AYIIHON NIEPCIIEKTUBOM.

Hanpasnenue nyuer ceema TIpu OPTOTOHAIBHOM  MPOELUUPOBAHUHU
MPUHUMAIOT TMApPAIICIBHBIM OuacoHanu Kyba, TPaHU KOTOPOTO COBMEIIEHBI C

IocKoCcTsIMU  npoekuuid (puc. 82,a). Ilpoexkumn cBeroBoro nyda S° u S”
COCTAaBJISIOT C OCKIO X yroJi 45° (puc 82,0).
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Pucynok 82 McCTuUHHBIN yron HakJIOHa Jy4da K
TOPU30HTAIBHOM IUIOCKOCTH TPOEKIUMH paBeH ~35°, KOTOPBIA CTPOUTCA Tak:
BbruepunBaetcs kBaapatr ABCD (puc. 83), 3aTem ero auaronans AC oTKIaIbIBacTCs
Ha npojoykeHuu ctopoHbl AD. IlonmyuenHas Touka E coeauHsieTca ¢ TOukou B,

torja yroi AEB u OyaeT paBeH HCTUHHOMY YTITy HaKJIOHA Jiy4a CBETa.

F
|
|
|
|
|
|

Pucynok 83
[TocTpoennsiii Takum o6pazom mpsimoyroibHUK ABFE ¢ cooTHomenuem

CTOPOH 1:4/2 1Mo700€H CTaHAAPTHOMY OCHOBHOMY (hOopMaTy 4epTEKHOTO JIUCTA.

10. NOPAOOK BbINOJIHEHUA TIPA®OUYECKUNX PABOT
10.1 TPEBOBAHHNS K O®OPMIJTIEHUO 3A4AHUSA

1) TIpomsBecT KOMIIOHOBKY MaTepuaia Ha jucrte. [Ipu 3TOM ydecTh, YTO
GUrypbl ¢ OTHOCAIIMMHCS K HUM pa3MepaMH JOJDKHBI pa3MelaThCsl Ha MoJie
yepTeka paBHOMEPHO, ISl Yero MexXay (pUrypaMu U paMKaMH CIIeAyeT OCTaBHUTb
COOTBETCTBYIOIIEE PACCTOSTHUE.
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Berueptuth BcE 3amanue TOoHKUMH JuHUsIMH coryacHo ['OCT 2.303-68.
Hanecenue 6cex nunuii 0ononnumenbHo20 noCmMpoeHus 00:13ameibHo.

2) 3amnoJHUTh OCHOBHYIO HAAMUCK. Bee HaMMCH TOKHBI OBITh BBITTOJIHEHBI
yepTekHbIM HpudToM tun A ¢ Hakiionom o ['OCT 2.304-81.

Jl7ig 3TOrO0 HEOOXOAUMO H3YyYUTh TMOCTPOCHUE YEPTEKHOro Impudra Mo
I'OCT 2.304-81, mproOpecTy HaBBIKU B HAIMCAaHUU OYKB U IIU(PP B COOTBETCTBUU
CO CTaHJIaPTOM, OCBOUTH BBIMIOJIHEHUE HAAMKCEM.

3anoNHUTh OCHOBHYIO HaAmuch, BbimoiaHeHHylo mo ['OCT 2.104-2006,

YepTEKHBIM MIPUPTOM:
1) B rpadax 1, 2 — ucnons3oBath pazmep mpudra 7; B rpadax 10, 11, 13 u
T.Jl. — UCTIOJIb30BaTh pasmep mpudra 3,5
2) Pabota, BBIOJIHEHHAs B TOHKHMX JIMHHSAX KapaHJallla, CaMOCTOSTEIbHO
MIPOBEPSIETCA U NPEIBIABISACTCS MPENOAaBATEINIO I MPOBEPKH, a 3aTEM
00BOIUTCS CILJIOIIHOM TOJICTON OCHOBHOM JIMHUCH.

10.1.1. TPA®UYECKAA PABOTA - LUPUDT YEPTEXHbIA Heobxomumo
U3y4YUTh TocTpoeHue deprexkHoro mpudpra no 'OCT 2.304-81, npuobpectu
HABBIKM B HAMMCaHWW OYKB M LIU(p B COOTBETCTBUHM CO CTAaHJIAPTOM, OCBOMTH
BBITIOJIHEHUE HAIUCEN.

Ha nucre d¢opmara A3 BBINOJHWTH: HAMHMCAHWE PYCCKOTro asdaBUTa
IPOIKUCHBIMU U CTPOUYHBIMU OyKBaMH, HanmucaHue 1udp u odo3HadeHuil mpudrTom
TUMa A ¢ HAKJIOHOM, pazmep mpudta 14 (mpunoxenue A).

3amoaHUT, OCHOBHYIO Haamuch, BeIMoiaHeHHYI0 mo ['OCT 2.104-2006,
YepTEKHBIM MIPUPTOM:

3) Brpadax 1,2 — ucmnonb3oBath pazmep mpudra 7;

4) B rpadax 10, 11, 13 u T.1. — Kicroyib30BaTh pasmep tpudTa 3,5 (puc.84).

10.1.2. TPA®UNYECKASA PABOTA — TEXHUYECKUA PUCYHOK

Yeprex BoimonHsieTcss Ha Jucte popmata 43 (A2). Iloctpoenne ciemyet
HAaYMHATh C MPOBEJIEHUS OCE CUMMETPUHN OKPY’KHOCTEH, BBIITOJIHEHHBIX JINHUAMU
o I'OCT 2.303-68. Bce reomeTpryeckne NOCTPOEHUS OCYIIECTBIIFOTCS TOHKUMHU
YETKUMH JIMHUSIMU U COXPaHSIOTCS Ha 4yepTexe. VICKOMbIE JTUHUU BBITOIHSIOTCS
TOJICTOM CIUIOIIHOW JinHUen. Bce mudpsl JoKHBI ObITh HAMCAaHbl YEPTEKHBIM
mpudToM ¢ pazMeTkoi uiam cetkoil. Pazmep mpudra 5.

3amanus:

1)pazoOpaThbcsi B MOJIOKEHUH TEJT 110 OTHOIICHUIO K TUIOCKOCTSIM MPOEKIIHIA;
2)BBINOJHUTH TEXHUYECKHE PUCYHKH NIPU3MBI, TMPaMU/Ibl, LIUIUH]IPA, KOHYCa
Y 11apa B OPTOrOHAIbHBIX U AKCOHOMETPUUECKUX MPoeKIusaX (puc.85);
3ananue BeIOpaTh U3 MpuiiokeHus b.
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10.1.3 TPA®UYECKASA PABOTA — NEPECEYEHUE MOBEPXHOCTEW UYepre:x
BBITIOJTHSIETCS Ha cTe hopMata A2 1o 3aJaHUI0 U3 IPUIIoKeHus B.

[loctpoeHre NHWHUM TIEPECEUCHHSI IMMOBEPXHOCTEH CBOJUTCS K TPEM
MOMEHTaM: TOCTPOSHUIO JIMHUU TIEPECeUeHUs MOBEPXHOCTEN (IO OmpeaeIeHHBIM
MpaBujaM HAaXOJAT OOIMe TOYKH, NPUHAIJICKAIINE TMOBEPXHOCTSIM, a 3aTeM
COCIMHSIOT WX TPU TOMOIIM JieKajia - 4YeM OoJIbIlle TOYeK HaiJeHO, TeM TOYHEE
MOCTPOCHHUE); TIOCTPOCHHUIO Pa3BEPTKU OJIHOM M3 MOBEPXHOCTEH ¢ HaHECEHHEM Ha
HEC JIMHUU TIEPECEUCHHUS, TIOCTPOCHHUIO aKCOHOMETPHUYECKOW  MPOCKITUH
MMOBEPXHOCTEN ¢ HAHECEHUEM JIMHUU MEePECeUCHUs IO TouKaM (puc.86).

10.1.4. TPA®UNYECKAA PABOTA — NEPCMNEKTUBA IrPynnbl TEN U TEHU B
NEPCMNEKTUBE
Yeprex BHIIOTHAETCS HA JUCTE popmarta A2 1o 3aAaHUI0 U3 IpUIIoKeHus [
(puc.87).

3alaHue COCTOMT U3 JIBYX YaCTEU:

1) mocTpouTs nepcnekTuBy rpynmsl Ten (M 2:1);  2)

[TocTpouTh TEHU B IEPCIIEKTUBE.
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NMPUNOXEHUE A

Ipaguyeckasi paboma — wpughbm YyepmexxHbil

UIPADT HEPTEXHBIN
[OCT 2 304-817
N 74
ABBI IEXIMWIK/IMHOINPCT
YP XL BblbIA

abbedex 3UUK/MHONPCM
XU UL bblb 305

1234567890 3
NRga

1-04.00.001
e /—ea [umera [Macca_ J/facum |
e Ve MeMPUYeLKDe
: LY - YepPyeHue i
T KOHIP. /VIA ucm  §/lucmod

/|

H.KOHMP.
B,

TynY ep 850661

Pucynok 84 Ilpumep odopmienus rpadudeckoit paboThl — WIPUPT

YEPTEKHBIN
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NMPUNOXEHUE b

3adaHus Ansi epaghudeckoli pabombl mexHUYeCKuUll PUCYHOK:
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Ipaghuyeckast paboma — nepeceyeHue nosepxHocmelu

Pucynok 87
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[Tpumep odopmiienus rpadpruyeckoit paboThl — MEPCHEKTUBA U TEHU B MEPCIIEKTHBE
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