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Pa3paboTunk MeTOAMYECKUX YKA3AHU I

Ymakosa Mpuna BoaguMmuposHa, goil. kad., K. T. H, JOIL. // /
e
(DUO, oonsicnocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucs)




1 Hesn u 32724 0CBOEHM S JUCHUILIUHBI (MOTYJIs1)

HCJIBIO OCBOCHMU: AN CHUITIINHBI (MOI[YJIH) SABJACTCA: Pa3BUTHUC
MMPOCTPAHCTBCHHOI'O MBIIIJICHUA, CITOCOOHOCTH K dHaJIn3y U CUHTC3Y
IMPOCTPAHCTBCHHBIX (1)0pM JIOTHUYCCKHU ITOCICAOBATCIBPHOC N3YUCHHUC IICPCIICKTHBLI
qcpe3 H&6JIIOI{€HI/I€ OKpPYXKaromiero nmpcamMeTHOIroO Mupa.

3amayamMm OCBOEHUS TUCHUIUIMHBL (MOJYJIS) SIBISIOTCS:

— U3y4YeHUE TEOPETUYECKUX OCHOB MPOCIIUPOBAHHS,

- U3YYE€HHE CIOCOOOB MOCTPOCHUS M300paKEHUI MPOCTPAHCTBEHHBIX (hopM
Ha TIUIOCKOCTH M pEIIeHHWEe 3a7ad, OTHOCSIIMXCS K OSTUM QopMmMaM IO HX
MPOEKIMOHHBIM N300paKEHHSIM.

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

B naBHue BpeMeHa y yenoBeka MOsBUIacCh HEOOXOIMMOCTbh U300pa3UTh TO,
4YTO OH BUJEI, a TI03KE TO, YTO €My HYKHO ObLIO crienaTh. JpeBHue rpaguueckue
U300paKeHUsl — 3TO TNellepHas XUBOMHUCh, PUCYHKHM Ha KaMHAX, HalHUpYCBhl,
CTCHHAasl JKMBOIMCh — IIOCTEIIEHHO COBEPIIECHCTBOBAJIACH, CKJIAABIBAIMCH U
00001Ia/INCh TPaBUIIA UX TOCTPOCHUS.

Hapsigy ¢ puCyHKOM NpUMEHSUIMCh M YepTexu. B HacTodiee BpeMs HET
TaKkOW 00JIaCTU HAayKHM M TEXHUKH, rJe Obl HE MNPUMEHSIIUCh TpapUuecKue
U300paKEHHUS.

[leap METOOMYECKOTO YKa3aHHWAd — H3YyYEHHE OCHOB T'€OMETPUYECKOTO
YEpUEHHUs, TEXHUYECKOTO0 PHUCOBAaHMS, IO3BOJSIOIIET0 Pa3BUTh ONPEIECICHHbIC
HaBBIKH, HEOOXOUMBIE TIPU BBIMIOJHEHUH 3aJjaHuil U rpaduueckux padbot. UToOs!
o0JerYynuTh TMOHMMAHUE U3JaraéMoro wmartepuaiga M clAejdaTb BO3MOXKHBIM
CaMOCTOATEJIBHOE M3yYEHHE €ro, BCE TEOPETUYECKHUE ITOJIOKEHUS U INPUMEpPHI
WJUTFOCTPUPOBAHBI PUCYHKAMHU U YEPTEKAMHU.

B pesynbTaTe 0cBOCHUS TUCHUTITUHBI (MOAYJIs1) OOYUArOIIHICS TOHKEH:

3namb: OCHOBBI HAuepTATEIbHOW TEOMETPUM ¢ TEOPUU TEHEH, OCHOBBI
MEePCTIIEKTUBBI;

Ymems: BBITIONHATH YEPTEkKHU, pEIIaTh MPOEKTHHIE 3aladyd Ha Pa3IUYHYIO
TEMAaTHUKy Pa3HOTO YPOBHS CIIOKHOCTH;

Bnaoems: HaBblkamMH pabOThl C OCHOBHBIMU TpaUUECKUMHU M KUBOIMCHBIMU
MaTepraJlaMi Y TEXHUKAMHU.



Ne

u/n Tembl NPAKTH4YECKUX (CEMHUHAPCKUX) 3aHATHI

1 cemecmp

1 [I'paduueckue nocrpoenus. UucrpymenTsl, Oymara. ®@opmatsl. JIunum geprexa.
[pudt yeprexxupiii. O6beM, CoOACpIKaHUE U CPOKHU BBITIOJTHCHUS.

2  |OCHOBBI TOCTPOEHUS TEOMETPUUECKUX MPEIMETOB.

3 |I[IpaBuia BBIIOJIHEHUS TEXHUYECKUX PUCYHKOB. TeXHUYECKUE PUCYHKH ILTOCKUX (Uryp u
T€OMETPUUYECKHUX TEJI.

4 MGTOI[BI MOCTPOCHUA CBETOTCHU N'COMCTPHUICCKUX TECII.

5 Texunueckue PUCYHKH I'PYIIIIBI TECOMECTPUYCCKUX TCJI C HAHECCHUEM CBETOTCHU
Pa3JIMUHBIMU MCTOdAMMU.

6 |IlocTpoeHue TMHUYN NIepecedyeHUs MOBEPXHOCTEH.

7 |Pa3BepTKu MOBEPXHOCTEN: pa3BEPTKU IPAHHBIX IOBEPXHOCTEH, IOCTPOEHHUE Pa3BEPTKU
MPSIMOTO KPYrOBOTO LIMIIMHAPA, MPSIMOT0 KPYrOBOro KOHyca KOHyca.

8 |AKCOHOMETpHYECKOE N300pakeHNe MOBEPXHOCTEN C HAHECEHNUEM JIMHUN NePECeUeHHs.

9 |IlocTpoeHue nepcrneKTUBHBIX N300paXKEHHI.

10 |IToctpoeHue TeHEil.

11 |IlepcnekTuBa rpynnsl T€l1 U TEHU B IEPCHEKTUBE.

1. OCHOBHbIE PEKOMEHOALIUX MO O®OPMJIEHUIO
YEPTEXA

IlyreM TreoMeTpuyecKuX IOCTPOCHUM pEIIAalT NPAKTHUYECKUE 3a7a4u
rpaguyeckuM  cocoboM:  Bce  JACWCTBHUS  NPOU3BOINATCA  YEPTEKHBIMU
MHCTPYMEHTAMH. Pe3yiabTaTOM NOCTPOEHUS SIBISETCS KakoOH-TuO0 rpapuyeckuit
AJIIEMEHT: TeoMeTpudeckas Qurypa, KOHTyp JeTand W T.A. s BbINOIHEHUS
rpaguueckux padoT HY>KHBI CIEAYIOIINE MAaTepuasbl U MPUHAJIEKHOCTU: Oymara
KapaHJally, JacTUK, PEHCIINHA, YTOJIbHUKH, JIMHEHKH, JIeKala, LUUPKYJb. Bce
YEPTEKU JOJDKHBI BBIMOJIHATHCA B COOTBETCTBUM C TPEOOBAHUSIMHU CTaHIAApTOB
Enunoii cucteMbl koHCcTpykTOpckoi JokymeHTauu (ECKJI), otnuyaThecst 4eTKUM
U aKKypaTHBIM o(popMIICHHEM.

[IpucTtynasg K  BBIIOJIHEHUIO  4YEpPTEXkKa, CIEAYET IPEIABAPUTEIBHO
YCTaHOBUTB: pa3Mepbl JucTa Oymarun (dopmar depTexa); pacroyoKEeHHE
M300paXeHUH Ha JINCTE; pa3MeIeHUE HaIITICEH.

1.1 UHCTPYMEHT U MATEPUAII

Kapanoawu uepmesicnvie. JInsi  depTeXHBIX padOT MNPUMEHSIOTCS
pa3IMuHOM TBEPJIOCTH UEPTEXKHbIE KapaHjaami. Hama npoMbIIIIEHHOCTh
BBIITYCKAET YEPTEKHbIE KapaHJallld MapoK «KOHCTPYKTOP», «Tororpady,
«kaptorpad» ueTsipHagaTu creneHed tBepaoctu: ot 7T mo 2T — TBepasie; T,
TM, M — mpomexyTounble; oT 2M go 6M — msrkue. TBepIOCTh U MSTKOCTb
3apyOeXHbIX KapaHmamied («pomto», «Kox wm HOp» u 1ap.) 0003HAYEHBI
natuHckumu OykBamu H u B: tBepawie — ot 9H no 2H; msrkue — ot 2B 10 6B u H,
HB, B — npomexyTtounsie. [Ijist uepTexXHbIX paboT mpuMeHstoTcs Kapangamm ST,
4T o M—2M wii UM COOTBETCTBYIOILIME KapaHIallld HTHOCTPAHHBIX Mapok. boiee
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MSATKHMH JIETIAI0T TIPEABAPUTEIbHBIE TTOCTPOCHUS. JIMHUM HAHOCAT C OYEHb JIETKUM
Ha)KMMOM, YTOOBI BIIOCJICICTBUU UX MOXKHO OBLIO JIETKO CTE€PETh.

OuuHATH KapaHJall ClAeayeT Ha MPaBWIbHBIM KOHYC JJIMHOM OKOJIO 3 CM ¢
KOHIIa, CBOOOJHOr0 OT (abpuyHoro kjekiMa W O00O3HAUYECHHS TBEPJOCTH.
[TpaBmIbHO OUMHEHHBIN KapaHJIalll CIIOCOOCTBYET TOYHOMY ITOCTPOCHHUIO YepTerKa.
Nuorna rpadut 3aTraynBarOT B BHJE JIOMATOYKW W OCTPBIM €€ YIJIOM
MIPOYEPUUBAIOT JJUHUHU 1O JIUHEMKe. [[1s moaTaunBanus rpadura Bo Bpemsi paboThI
MPUMEHSIOT HaXIauyHyl0 Oymary (CpeaHE3epHUCTYI0 WM MEIKO3EPHUCTYIO),
HaKJICCHHYIO Ha (DaHEPHYIO WJIM KaPTOHHYIO TJIACTUHKY TS yA00CTBA.

B mupkyns 0OBIYHO BCTABISIOT CTEPKEHB, Y KOTOPOTO TBEPAOCTH rpaduTa
Ha HOMEP MEHBIIIE, YeM MPUHSITA JIJI1 00BOJIKH O€3 IMUPKYJIS. 3aTauyuBaTh CTEPKEHD
MOXHO TakK€ B BHJE OJHOCTOPOHHErO IUIOCKOTO cpe3a i Kouyca. U3
HAaKOHEYHUKA CTEpXKEHb JOJDKEH BbICTynarb Ha 6 — 8 mMm. IIpu pabGorte Hano
CJIEINTh, 9YTOOBI UTJIa U TpadUTHBINA CTEPXKEHb ObLIM Ha OJTHOM YPOBHE.

Yepmesicnaa oOymaca n0bKHA o00Ja7aTh IPOYHOCTHIO, OCIHU3HON W
CIIEIUAJIBHONU CIIOCOOHOCTBHIO BBIJICPKMBATh MHOTOKPATHOE HAHECEHNE U CTUPAHUE
JUHUM, a TaK)Ke pPaBHO BOCIPHHUMATH TYyIIb M akKBapeiabHble Kpacku. OT
4epTeKHOM Oymaru TpeOyeTcs MHHUMAaJbHAs JHHEHHas nedopmalrus IMpu ee
CMa4yMBaHUU U TTOCJICAYIOIIEM BBICYIITMBAHHH.

1.2 PQOPMATbI

UepTe:ku  BBINOJIHAIOTCS  HA  JIMCTaX  ONPENEIICHHBIX  Pa3MEpOB,
yctanoBlieHHbIX ['OCT 2. 301-68. ®opMmatel yepTekeid, OonpeaeasieMbple IMHUPUHON
Y JUIMHHOM JINCTA, MOJPa3IeIAI0TCA HA OCHOBHBIE U IONIOJIHUTEIbHBIE.

@opmaTel  JIUCTOB  ONPEAENSIIOTCS  pa3MepaMud  BHEIIHEH  paMKHU
(BBIMOJTHEHHOM TOHKOMW JIMHUEH ) OPUTUHAIOB, MOJIMHHUKOB, yOIHKATOB, KOITUH.

@opmar ¢ pazmepamu ctopoH 1189 x 841 MM, mmomaas KOTOporo pasHa |
™%, U pyrie hopMaThl, MONYICHHbIEC TyTeM MOCIeIOBATEIBHOTO JCICHHS €ro Ha
JIB€ PaBHbIC YaCTH MapajlieIbHO MEHbIIIEH CTOPOHE COOTBETCTBYIONIEro popmara,
MPUHUMAIOTCS 32 OCHOBHBIE.

O6o3HaueHWsT U pa3Mepbl CTOPOH OCHOBHBIX (hOPMATOB  JIOJIKHBI
COOTBETCTBOBaThH TabmmIeE 1.

Tabnuua 1
OcHoBHbIE (HOpMaTHI

O6o3nauenue | Pa3mepsl cropoH dpopmara,
¢dopmara MM
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

[Ipu HEeoOXoaMMOCTH JOIMyCKaeTcsl MpUMEHATh dopmar AS ¢ pazmepamu
cTtopoH 148 x 210 mm.
JlomyckaeTcsi TpPUMEHEHUE JIOMOJHUTENBHBIX (OpMaToB, 0Opa3yeMbIX
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YBEJIMYEHUEM KOPOTKUX CTOPOH OCHOBHBIX (JOPMATOB Ha BEIMUYMHY, KPAaTHYIO MX
pasMmepam.

1.3 MACLUTABbI

[Ipy BBHIMOJHEHHHM YEPTEKEW NPUHUMAIOTCS MacITabbl H300paKeHUM,
ycra"osienabie ['OCT 2.302-68.
Macmitabsl  u300paxkeHHit Ha dYepTexax JOJDKHBI BbIOMpaThCs U3
cieayromiero psaa (tadbauma 2):
Ta0muma 2
Macmra0Ob1 n300pakeHui

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

Harypanbnas 1:1

BCIIMYHMHA

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

1.4 JINMHUN

UtoObl 4yepTex ObLI BBIPA3UTENIBHBIM M JIETKO YHUTAJICS, OH JIOJDKEH OBIThH
oOpMIICH JIMHUSMH PA3TUYHON TONIIUHBI U (OpMBL. JIMHUM YepTexa HOJIKHBI
UMETh HauepTaHHEe B COOTBETCTBUH ¢ nx Ha3HaueHueM o ['OCT 2.303-68.

['ocynapCTBEHHBIM CTaHJAPTOM YCTAHOBJIEHBI CIEAYIONIUME JIMHUM U UX
Ha3HaueHue (Tadauia 3).

TonmuHa CIUIONIHONM OCHOBHOM JIMHUU S AOJKHA OBITH B nipeaenax ot 0,5 1o
1,4 mm B 3aBUCHMOCTH OT BEJIIMYMHBI U CJIIOKHOCTH H300paKCHHUS, a TaKKe OT
dbopmara yepTexa.

TonmpHa JMHUHA OJHOTO U TOTO K€ TUIIA JOJKHA OBITh OJWHAKOBA JIJIS BCEX
n300paKeHU Ha TAHHOM YepTEeKe, BHIYEPUMBACMBIX B OJJMHAKOBOM MacITaoe.

Tabmuua 3
Jluaum yeprexa

Tommmaa TMHEUA
10 OTHOIIEHUIO K
TOJIIIUHE OCHOB-

HaunmenoBanue HaqepTaHI/Ie OcHOBHOE HAa3HAYCHHUE

HOW JIMHUH
1.  CromHas JIvHMM BUIMMOTO KOHTYpa
TOJICTas _— s JIvHnm nepexoia BUAUMBIE
OCHOBHasI Jluaun KoHTYypa cedeHus (BBIHECEHHOTO

Y BXOJSIIETO B COCTAB pa3pe3a)



2. CnnomHas JInHUYM KOHTYypa HaJI0KEHHOI'O CEYEHUs
TOHKas . JluHuM pazMepHbIE€ U BBIHOCHBIE

JIuHUM MTPUXOBKH

JIMHUHU—BBIHOCKH

[Tonkun JNUMHUIN—BBIHOCOK M MOJYEPKHU-
BaHHE HAIMNNCEN

S S JIuauu U1t U300paskeHusl NOTrPaHUYHBIX
Or— mo— netanei («00CTaHOBKa»)
3 2 JIuHUM  JUIs OTpaHUYEHHs] BBIHOCHBIX
JJIEMEHTOB Ha BHJAX pa3pe3ax U ceue-
HUSX

Jlunuu nepexoaa BooOpaskaeMble
Crnenpl IJIOCKOCTEH, JIMHUU MOCTPOEHUS
XapaKTepHBIX TOYEK IMPHU CIEIHATBHBIX

MMOCTPOCHHUSAX
3. CmnomHas Or S 10 S Jlunuu oOprIBa
BOJIHUCTAas T JIuHum pazrpaHuyeHus BUJa U pa3pesa
4. llltpuxoBas L2 S JIvHUM HEBUIMMOTO KOHTYpa
j — Or— m0— Jlunuu nepexoja HEBUIUMBIC
1 l28
5. IrpuxmyHk- 530 JIuHuM OCEBBIEC U LIEHTPOBBIE
THUpHAasl TOHKas Or S o S JluHuM ceuyeHuUi, ABISIFOUIMECS OCSMU
i P i 3 A 2 JUIS HaJOKEHHBIX WJIM BBIHECEHHBIX Ce-
YeHUH
6.  CmnomHas S S JUIMHHBIE TUHUHM 00pbIBa
TOHKAsI c| —AN—— Or— mo—
U3JIOMaMU 3 2

1.5 LIPN®TbI HEPTEXXHbBIE

Bce wHaammcu Ha dYepTekax JODKHBI OBITh BBIIIOJHEHBI YEPTEKHBIM
mpu@TOM.

I'OCT 2.304-81 ycranaBiauBaeT aBa Tumna mpudra: tun 4 u tan b, ¢
HAKJIIOHOM U 0e3 HakJioHa. B HacTosieM nmocoduu noipoOHO paccMOTPeH MIPUQT
TUT A C HAKJIOHOM 75° M mapaMeTpamMmu, TPUBEACHHBIMU B TaOHIIE 4.

Paswep wpugdma h — Benuuuna, onpenencHHas BHICOTON MPOMMCHBIX OYKB
B MUJUTUMETPAX.

Bvicoma nponuchuvix 6yke h m3mepsieTcss mepreHANKYISIPHO K OCHOBAHHIO
CTPOKU. Bvicoma cmpounbix 6Yke C ONPENesieTcs] U3 OTHOILEHUS UX BBICOTHI (0€3
otpocTkoB K) k pazmepy mipudta h, nanpumep, ¢ = 7/10h (pucysku 1 u 2)

Hlupuna 6ykevl Q — HauOoOJbIIas IIMPUHA OYKBBI, H3MEpPEHHas B
COOTBETCTBUHM C PUCYHKamMH | W 2, ompeaensercs Mo OTHOUICHHIO K pa3Mepy
mpudTa h, Hanpumep, g=6/10h, niau Mo OTHOIICHUIO K TONIIUHE JUHUU MIPUPTA
d, Hanpumep, g = 6d.

Tomyuna aunuu wpugpma d — Tonmmua, onpenesieMas B 3aBUCUMOCTH OT
THUTIA ¥ BBICOTHI MIPUPTA.




Pucynoxk 1

Bcnomocamenvuas cemkxa — ceTka 06p3.30BaHHaH BCIIOMOTI'aTCIIbHBIMU

JUHUSIMH, B KOTOPbIE BIHUCHIBalOTCS OYyKBBbI. lllar BcnomorarenbHbIX JTUHUM CETKU
OIIPEENISICTCS B 3aBUCUMOCTH OT TOJIIUHBI JIMHUY mpudTa d (pUcyHOK 2).

Pucynok 2

Tabanma 4
Hlpudt Tvna A (d= h/14) c Hak1IOHOM

[TapameTpsl
nipudra

O603Ha-
YeHUe

OTHOCUTENbHBIH

Pasmepsr MM
pasmep

Pazmep

mpudra BBI-
cora po-
MUCHBIX OYKB

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

Bricora
CTPOYHBIX

OyKB

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

Paccrosinne
MexIy Oyk-
BaMH

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




MuHUMAaIb-
HBIN mar
CTPOK  (BBI-
COTa BCIIOMO-
raTeJbHOU
CETKH)

(22/14) h

22d

4,0

5,5

8,0

11,0

16,0

22,0

31,0

MuHHUMaIb-
HOE PaccTosi-
HUE MEXIY
clIOBaMH

(6/14) h

6d

1,1

1,5

2,1

3,0

4,2

6,0

8,4

Tommmua
JINHAU
mpudTa

(1/14) h

0,18

0,25

0,35

0,5

0,7

1,0

1,4

IIpumevanus:

1. PacctossHne a Mexay OyKBaMH COCCIHHC JIMHHH,
napajuiebHel MeXTy coOor (Hampumep, [A, AT) Moxer OBITh YMEHBIICHO
HAIOJIOBUHY, T.C. HAa TOMIUHY d TUHUU MIPUPTA.

2. MuHUMaIbHBIM pacCTOAHUCM MCKAY CJI0OBaAMH € pa3ACICHHBIMH 3HAKOM
MNPCIIHUHAaHUA ABJIEICTCA PACCTOAHHUC MCKAY 3HAKOM IIPCIIMHAHUA U CIICAYIOIIUM 3a
HHUM CJIOBOM.

KOTOPBIX HE

3. YcranaBnmmBaroTcs cienyromnme pasmepsl mpudrta: 2,5; 3,5; 5; 7; 10; 14;

20; 28; 40.

4. ITpenenbHble OTKIOHEHUS pa3MepoB OYkB u nudp +0,5 Mm.
Hauepranue OykB 1 CUMBOJIOB MIPUBEICHBI HA pUCYHKax 3, 4, 5, 6, 7.




PYCCKUI AJI®ABUT (KUPWJUIULIA)

Pucynok 3
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JATUHCKHUU AJIGABUT

Pucynok 4

APABCKHE U PUMCKUE LIUDPbI

Pucynox 5
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T'PEUYECKUI AJIGABUT

15 16 17 18 19 20 21 22 23 24

14 15 16 17 18 19 20 21 22 23 24

Pucynok 6

HaumenoBanue 6YKB TpeUECKOTo aJ'Iq)aBI/ITa, MMPUBCACHHBIX HAa PUCYHKEC 6

1 - anbda 9 —fiora 17 —po

2 —OeTta 10 — kamma 18 — curma

3 — ramma 11 — mambna 19 — ray

4 — nenbTa 12 — m10 20 — uncuiion
S — 3ICUIIOH 13 — Hio 21 — du

6 — n3eTa 14 — xcu 22 —xu
7—oTa 15 — omukpoH 23 —icn

8 — ToTa 16 — 24 — omera
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3HAKH

44

Pucynok 7
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HanMeHOBaHMs 3HAKOB MPUBEJAEHBI B TAOIUIIE 5.

Tabmuna 5
HaumenoBanus 3HaKOB
Homepa HanmeHnoBaHue 3HaKOB Homepa HanmenoBanue 3HaKkoB
3HAaKOB Ha 3HAKOB
gepTexax

1 Touka 25  |[IpoueHT
2 JlBoeToune 26  |['pamyc
3 3amsTas 27  |Munyra
4 Touka ¢ 3arsToi 28 CexyHa
5 BocknunarenbHblil 3HaK 29  |IlapamnensHO
6 BomnpocutenbHbIii 3HaK 30  |[lepneHaukynsspHO
7 KaBbruku 31 |Yroxn
8 nu 32  |YkioH
9 [Taparpad 33  |KonycHoCTh
10 PasencrBo 34 Ksagpar
11 BenuunHa mmocie okpyrieHus 35 |Hdyra
12 CootBercTBYET 36  |duamertp
13 ACUMIOTOTUYECKH PABHO 37 Pamuxan
14 [TpuGnHu3uTEILHO PABHO 38  |HuTerpan
15 Memnb1iie 39  |beckoHe4HOCTH
16 Bosnpiie 40 KBaaparHble ckoOKH

17 u 17a |MeHbllie Wi paBHO 41 Kpyrnbie ckoOku

18 u 18a |bosbiie winm paBHO 42  |Yepra apobu
19 [Troc 43  |Homep
20 Munyc tupe 44 Ot 1o
21 [Tnroc — munyc 45  |3nak nomobus

22 23  |YmMmHOXeHue 46 3Be3mouKa

24 Jenenue

1.6 OCHOBHAAS HAQIMANCH

Yeptexku compoBokaatoTcss ocHoBHOM Haamuchio mo ['OCT 2.104-2006,
KOTOPYIO PACHojararoT B €ro MpaBOM HIDKHEM YTITy.

1.6.1 MNMopsaaokK BbINOSTHEHMA OCHOBHOW HaaMNMUCH

Copnepxanue, pacrlojiO)KEHHE | pa3Mepbl Tpad OCHOBHOW HAJIIUCH,
JIOTIOJIHUTENIBHBIX Tpad K HEH, a Takke pa3Mepbl paMOK Ha 4epTexax M CXeMax
JIOJKHBI COOTBETCTBOBATH (hopme 1.

OcHoOBHasi HAAMUCH, JOMOJHUTEIbHBIE Tpadbl K HEM U PaMKHU BBITOJHSIIOT
CIJTOITHBIMA OCHOBHBIMM U CILIOIITHBIMUA TOHKUMU JuHusMu 1o 'OCT 2.303.

OCHOBHYIO  HQIMNHUCh  pacrlojiaraloT B MPABOM  HIDKHEM YTy
KOHCTPYKTOPCKMX JoKyMeHToB. Ha mmcrax d¢opmara A4 nmo I'OCT 2.301
OCHOBHYIO HAJIIKCh PACTIOJIAral0T BJOJIb KOPOTKOM CTOPOHBI JIUCTA.
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1.6.2 MNMopsaaok 3anosiHeHUs1 OCHOBHOW HAANUCHU

OcHoBHYIO Haamuch Mo ¢opme 1 3amoNHAIOT, MPUACPKUBASICH TMPABUI,
ycra"oBieHHbIX ['OCT 2.104-2006 (pucyHok 8).

—\ A % %
185
7, 10 23 5] 10 70 50 5
20 2 @
3
/um__} Maocca | Macwimad N
Wam) fucm) N° dokyrm_ Y Tloan_| fama | 1 (5) 16
9 Pagpad 1 4 |slslsl 8 @
) [pab
S T koM. Jucm (7) | Aucmob (8] N
. (10) (17 (12l Y13
HKOHMP. 3 20 (9) Cal
| Ymb,
[N
PucyHok 8

B rpade 1 — naumenosanue uzdenus. HammeHnoBaHve U3enus 3aMiChIBAIOT B
UMEHUTEILHOM TIaJIe’Ke €AMHCTBEHHOTO Yncia. B HaMMeHOBaHWH, COCTOSIIEM W3
HECKOJIbKMX CJIOB, Ha TIEPBOM MECT€ TIOMEHIAIOT WM CYIIECTBHUTEIBHOE,
Hanpumep: «Kosneco 3ybuyamoey;

B rpade 2 — 0bo3Hauenue 0OKymMenma,

B rpade 3 — obo3nauenue mamepuana demanu (rpady 3anoJHIIOT TOJIBKO Ha
yepTexax jaeranei);

B rpade 4 — qumepy, TIPUCBOCHHYIO JAHHOMY JIOKYMEHTY (Ha JJOKyMEHTE B
OymaxkHo ¢dopme rpady 3aroaHSAIOT IOCICAOBATEIBLHO, HAYWHAs C KpaiHeh
JeBoit kietku). JlomyckaeTcst B paboueit KOHCTPYKTOPCKOW IOKYMEHTAIUU JTUTEPY
MPOCTABJIATH TOJBKO B CHIEIU(DUKAIUSAX U TEXHUUECKUX YCITOBUSX;

B rpade 5 — maccy uzdenus BEIpaXXEHHYIO B KUJIOTpaMMax;

B rpade 6 — macuumab (6e3 OykBol M);

B rpade 7 — nopsaokoswviii Homep aucma (Ha JOKYMEHTAX, COCTOAIIUX W3
OJIHOTO JIUCTA, Tpady He 3alOJIHSIIOT);

B rpade 8 — oowee koauuecmeo aucmos 0okymenma (yKa3bIBaloT TOJIbKO Ha
NIEPBOM JIUCTE);

B rpape 9 — HaumenosanHue WM KOO Op2aHu3ayuu, BBITYCKAIOLIETO
JNOKYMeHT (Tpady HE 3amlojHsIOT, €CIM KOJA COACPXKHUTCSI B O003HAUCHUU
JIOKYMEHTA);

B rpade 10 — xapaxmep pabomvl, BHIIOTHIEMON JTUIIOM, TTOAMUCHIBAIOIITAM
JOKYMEHT, B cOOTBeTCTBUU ¢ opMamu 1 u 2. CBOOOJHYIO CTPOKY 3aMOJHSIOT 1O
YCMOTpPEHHIO pa3paboTunka, Hampumep: «Havanbauk otnenay, «HauanpHuk
naboparopun», «Paccuurtan». JlomycTumbie 3HaYeHHUS aTpuOyTa yCTaHABJIUBACT
OpraHu3aIlvs;
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B rpade 11 — gamunuu 1uy, TOATUCABIINX TOKYMEHT;

B rpade 12 — noonucu nuy, hGamMuinm KOTOPHIX yKazaHsl B Tpade 11.

[Moanucu nui, pa3paboTaBIIMX JAHHBIA JOKYMEHT M OTBETCTBEHHBIX 32
HOPMOKOHTPOJIb, SIBIIAIOTCS 00s13aTeIbHBIMU. [Ipy OTCYTCTBUU TUTYJIBHOTO JIMCTA
JIOMYCKaeTCs MOAMKUCH JIUIA, YTBEPAUBIIETO JOKYMEHT, pa3MellaTh Ha CBOOOHOM
10JIe TIEPBOTO WJIM 3arjIaBHOTO JIUCTA JOKYMEHTA B MOPSAKE, YCTAHOBICHHOM JIJIs
TUTYIBHBIX IUCcTOB o ['OCT 2.105;

B rpade 13 — damy noanucanusi JOKyMEHTA.

[Tpumeps! pa3menieHuss OCHOBHOW HAJIUCH U JOTOJTHUTEIBHBIX Tpad K Hel
(1 — ocHOBHAs HAAMHUCH; 2 — AOMOJIHUTEIIBHBIC Tpadbl):

Jlst popmarta A4 — pucyHok 9.

\

1
"

——

Pucynok 9
st popmaroB Gombiie A4: Mpu pacroIoKEHUU OCHOBHOW HAJITUCU BJIOJIb
KOPOTKOM CTOpPOHBI JUCTa — PUCYHOK 10, a; mpu pacroyio)KeHHUH OCHOBHOM
HAJITUCH BJOJIb JUTMHHOW CTOPOHBI JIUCTa — pUCyHOK 10, O.

\2

1
,/ //l

a) 6)
Pucynok 10
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2. TEOMETPUYECKHUE NOCTPOEHUA

[loq reoMeTpUYEeCKMMH IOCTPOEHUAMH TOHUMAKOT  3JIEMEHTapHBIE
MIOCTPOEHUS HA MIIOCKOCTH, OCHOBAaHHBIE HA OCHOBHBIX MOJIOKEHHSIX reoMeTpun. K
HUM OTHOCSTCS: TMPOBEACHUE B3aUMHO NEPHEHIUKYISPHBIX W MapauleNbHBIX
NpSIMBIX, [IEJICHHE OTPE3KOB, YINIOB U JAp. [‘eomeTpuyeckne MOCTPOEHUS
BBITIOTHSIOT IUPKYJIEM U JIMHEHKOW (PEHCITNHON) WU JTUHEUKON U YTOJbHUKOM.
3HaHUE T€OMETPUYECKUX MOCTPOCHHI MO3BOJIIET MPABHJIBHO HAYEPTUTH KOHTYD
Jr000r0  M3JENUs, TOYHO BBINOJHUTH pPaMKy ¢opMara uepTrexa M BEpHO
pacCMoJIOKUTh YEPTEK BHYTPH €€, TOYHO Pa3METUTh HAAMHCH. TakuMm oOpa3om,
T€OMETPUYECKUE TIOCTPOECHUS SBIIIIOTCS OCHOBOM IS BBIIIOJIHEHHS 4YEPTEXKa.
3HaHWE MX 3HAYMTENIbHO YCKOPSET BBINOJIHEHUE YepTeXka, TAK KAaK MO3BOJISIET B
KaXXJOM cily4yae BeIOpaTh HanOoJiee palroHaIbHbIE MpUeMbl mocTpoeHuit. Kpome
TOTO, BBINOJHEHHE T€OMETPUUECKUX IMOCTPOCHUN JAE€T BO3MOXKHOCTH OBIIAJETh
MpaBUJIBLHBIMU PUEMaMU PaOO0ThI YEPTEKHBIMU HHCTPYMEHTAMHU.

['padmyeckue nocTpoeHus BCEria HETOUHBI, HO CTETIEHb HETOUHOCTH MOYKET
ObITh pa3znuuHoil. [locTpoeHune Oosiee TOYHO, €CIIM OHO COAEPKUT MaJIO OTNeparuii
(mox omepanueil MOHMMAIOT MPOBEIEHUE MPSMOUM JIMHWUU, BBIYEPUUMBAHUE YTH,
OTKJIaJIbIBAHUE OTpe3Ka U T. 1.). [loaToMy mpu pemnieHuu 3aauu Ha MOCTPOEHUE
OYEHb BaXXHO BBIOpaTh Hanbojaee KOPOTKUIM MyTh.

TOYHOCT TE€OMETPUYECKMX TMOCTPOEHWA BO MHOIOM  3aBHUCUT  OT
aKKypaTHOCTH M BHUMaHus padoraromero. [Ipu s3Tom HEOOX0AUMO UMETH B BUILY
CIIEAYIOIIICE:

1. IlpoBoguMble JIMHUM [OJKHBI OBITh TOHKMMH W YEPTUTh HX HAJO
TBEPBIM KapaHJAIIOM.

2. Touky Ha 4YepTexe CIEAyeT 3aJaBaThb KAaK TOUYKY IIEPECEUYEHHUs IBYX
JUHUMI: JBYX NPSMBIX, IBYX IyT WIM NPSAMOW M IyTrH. Bo Bcex cilydasx HyKHO
CTPEMHUTBHCS K TOMY, YTOOBI Yrojdl MEXIYy ATHUMH JIMHUSAMHU OBLI HPSIMBIM HWJIH
pubIMKAICST K HeMy (pucyHok 11).

Pucynok 11
3. IlpoBoast mpsiMyr0 4epe3 JIB€ TOYKH, KeJaTelbHO OpaTh WX MOJaJIbIle

JIpyr OT Jpyra, TaKk Kak NpU COJMKEHUU TOUEK YBEJIMYUBAETCS BO3MOXKHOCTH
OTKJIOHEHHUS MPSMOM OT €€ UCTUHHOTO HanpaBiieHUs (PUCYHOK 12).
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Pucynok 12

2.1 [TOCTPOEHMWE MNEPMNEHAOUKYIISIPHBIX U TTAPAJITIETIBHBIX
NPsAMbIX

2.1.1 NocTpoeHune nepneHANKYNAPHbLIX NPAMbIX

Ilocmpoenue nepnenoukynapa k npamoii MN 6 3a0annoii Ha Hell mouKe
A (pucynok 13, a). Touky A NpUHHUMAIOT 3a LEHTP U MPOU3BOJBHBIM paanycom R;
ONMMCHIBAIOT yTy A0 nepecedenus ee ¢ npsmoit MN B toukax O; u O, Paguycom
R,, 6onbmuMm paauyca R, u3 nenrpoB O; u O, mpoBOAST AyTH A0 B3aUMHOTO HX
nepeceuenuss B Toukax B u C, CoenunuB mpsimoit Touku B u C, momyuator
MCKOMBIHN TIEPIICHIUKYJISIP.

B

A

a) J)
Pucynok 13

Ha pucynke 13, 0 Ta e 3a/1aua penieHa ¢ ToOMOIIbI0 JIMHEWKU U yTOJIbHUKA.
K npsmoit MN nipukiiaiplBatoT yroJibHUK KaTeTOM (IOJ0KEeHUe yroubHuka l), a x
€ro IMIOTEHY3€ — JIMHEHWKY WIM APYroM yroyibHUK. lIpuaepxkuBas JieBON pyKou
JMHENKY, MPaBOy MEepPEeABUTraloT YroJIbHUK JI0 COBIIQJIEHUSI €r0 BTOPOro KaTeTa C
Touko A (mojokeHue yrosbHuka Il), Tociae yero mPOBOAIAT TMPSAMYIO,
MEPIIEHAUKYJIAPHYIO K 3a1aHHOM.
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Ilocmpoenue npamoii, nepnenouxynapnoii k ompesxy MN u npoxooswei
yepe3 mouxky M (pucynok 14). Bue orpeska MN BbIOuparoT npor3BOIbHYIO TOUKY
O tak, ytoObl yron OMN Ob1 npubnusuTenbHo paBeH 45 — 60°. U3 nentpa O
MPOBOJISAT OKPYXKHOCTh paaunycoM OM, KoTopas mepeceder 3aJaHHbI OTPE30K B
Touke A. Toukn A u O coeUHSIOT IPSIMOM U MPOJOJKAIOT €€ A0 MePEeceUeHus ¢
OKpyx)HOCThI0O B Touke B. Ilpsimas, mpoBenenHas uepe3 Touku B u M, Oyner
NEepPHeHANKYJIIpHA K 3aJaHHON B CHIIy TOTO, 4TO yroi BMA — npsMoi Kak yrod,
BIIMCAHHBIN B OKPY>KHOCTb ¥ OIIUPAIOLINKCS HA €€ AUaMeETP.

Pucynok 14

Ilocmpoenue nepnenoukynapa «k npamou MN u3 Toukm A,
pacrnoyioKeHHOM BHE 3Tou mpsimoil (pucyHok 15). M3 Toukm A kak U3 LEHTpa
MPOU3BOJIBHBIM PAJMYCOM R MPOBOAST IyTy, MEpeceKaronyto 3aJaHHyI0 MPSIMYIO
B Toukax O; u O,. TeM xe paanycom R U3 MONTyYEHHBIX TOYEK MPOBOAST TyTU /10
UX B3aUMHOTO nepecedeHus B Touke D. [Ipsimasi, npoBenennas uepe3 Touku A u D,
MEPIIEHAUKYJISIPHA K 3aJaHHOM.

A
&
M \Ui“\\!h N
D
Pucynok 15
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2.1.2 MNocTpoeHune napannenbHbIX NPAMbIX

Ilposecmu npamyro, napannenvuyro 3a0anunou npamou MN, uepe3 mouxy
A, pacnonoscennyto ene 3moii npamou (pucyHok 16, a). I3 touxku A npoBoasr
OKpYKHOCTh paguycoMm R, mepecekaronrytro npsimyto MN B Toukax B u C. Ot
onHOW M3 HUX, HampuMmep Touku C, Ha mpsamoirr MN oTknagsiBalOT B 1H00YIO
CTOPOHY OTPE30K, paBHBIN panuycy R, u nomyuatot Touky D. U3 Touku D Tem xe
pagrycoM MPOBOMST AYTY JI0 MEPECEUCHHUSI €€ C OKPYKHOCThIO B Touke E. [Ipsimas
AE napamnensHa MN, Tak kak otpe3ku AE u CD sBist0TCS IPOTHUBOIIOI0KHBIMH
ctoponamu pomb6a ACDE.

Pucynok 16

[Ipu HanMuMK yroJibHUKA W JTUHEHKH 3a7jauya peraeTcs npoiue (pucyHok 16,
0). K mpsamoit MN mnpukiagpiBaloT YrojdbHUK THIOTEHY30H (ITOJIOKEHHE
yrojbHuKa |), a K ero KaTeTy — JTUHEUKY.

[IpunepxuBasl JIMHEWKY JIEBOW PYyKOW, ITPAaBOM YTOJBHUK MEPEABUTAIOT JI0
COBMNAJICHHS €T0 TUMOTEHY3bl ¢ Touko A (mosioxkenue yroiasHuka I1) u gepes nee
IIPOBOJSAT NPSIMYIO, MAPAJUIEIIBHYIO 3a1aHHOM.

Ilposecmu  npamyw, napanneavhyro 3a0annou npawou MH u
omcmoauwyro om Hee Ha paccmoanuu a (pucyHok 17). Uepe3 mpou3BOILHYIO
Touky B Ha npsamoii MN npoBosT npsimyto AB, neprieHIuKyIspHYIO K 3aJaHHOM.
Ha nepnenaukynspe ot Touku B otknaneiBaoT otpe3ok BC, paBHbIN 3a7aHHOMY
paccrosiunio a. Yepe3 Touky C C MOMOIIBIO YroJbHUKA M JIMHEHKH MPOBOJSAT
npsamyto CD, mapamnensnyto 3amanHoi. Otpe3ok BC = @ MOXHO OTJIOXUTH Ha
NEepHeHANKYJIIpe B 00€ CTOPOHBI, IOATOMY 3a/1adya UMEET JBa OTBETA.
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>
Pucynok 17

2.2 IEJIEHUE OTPE3KA IPSIMOM

2.2.1 leneHue oTpe3Ka NPsAMOMN HA paBHbIe YacTun

/Jlenenue ompeska AB nononam (pucynok 18, a). 13 konmoB orpeska AB
pamuycoMm R, GOJBIIMM TMOJIOBUHBI OTPE3Ka, MPOBOAAT JIBE AYTH JI0 TepeCeUSHUs
ux Mexay coboi B Toukax M u N. Ilpsmas, npoxoasmas depe3 Touku M u N,
JIeTTUT 3aJIaHHBIM OTPE30K B Touke C MOMoJaM.

< X
>K
<
AB| AB AB
o A 8] 4 2 ]
A 1 )
>
p X
Q) a)
Pucynox 18

Ecnu npoomkuTh neneHne oTpe3ka U mocieJ0BaTeIbHO KKIYIO TTOJIOBUHY
€ro JIeJIUTh mormojiaM, To oTpe3ok AB Oyaet pasnenen Ha 4, 8,16 u T. 1. paBHBIX
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yactelt (pucyHok 18, 0).

/Jlenenue ompeska npamoil HA HPOU3EOJIbHOE HYUCAO0 DPAGHBIX YACHEILl.
Takoe feneHrie OCHOBaHO Ha CBOMCTBE MOJOOHBIX TpeyroiabHukoB. Ha pucynke 19
noKa3zaHo jenieHue orpe3ka AB Ha ceMb paBHbIX yacTed. Uepes nro00il KoHeEIl
orpe3ka AB mon mpou3BONBHBIM YIJIOM K HEMy (JIydllleé OCTPbIM) MPOBOAST
BcrioMorarenbHyto npsiMmyto AC. C nmomolnbio upKyIig oT Touku A Ha npsimoit AC
OTKJIAJIBIBAIOT CEMb IMPOU3BOJBHBIX, HO PAaBHBIX MEXAYy COOOH OTPE3KOB.
[TocnenHOI0 TOUKY 7 COCMHAIOT C TOYKOM B, a uepe3 ocranpHbie TOUKHU 1, 2, ..., 6
MIPOBOJIAT TPsIMbIC, TapaJUiebHbIC TIPsMON B7, mo mepecedeHus ux ¢ OTPE3KOM
AB. Touku nepeceuenus pa3faensaT oTpe3ok AB Ha ceMb paBHBIX YacTel.

A B

Pucynok 19

3.2.2 [leneHune oTpe3Ka NpAMOMN Ha NponopLUuoHanbHbIe YacTun

/enenue ompeska AB na O0ge uacmu, Haxooauwueca 6 OMHOWIEHUU
AC:CB= 2:3 (pucynok 20, a). Yepe3 Touky A TPOBOAAT MO MPOU3BOIHHBIM
yIJIOM K 3aaHHOMy oTpe3ky npsmyro AD. Ha »srtoil mpsmoit or Touku A
OTKJIQJIBIBAIOT MATH (2+3) paBHBIX OTPE3KOB MPOU3BOJIbHON AMHbL. Touku B u V
COEIMHAIOT NpsAiMoil nuHuel. Yepes Touky |l mpoBoasT npsimyro, napaienbHYO
BV, no mepeceuenus ee ¢ orpeskom AB B Touke C. Touka C gemut orpezok AB B
OTHOLLIEHHH 2:3.

Ecniu otHomeHue 3agaHo He mMdppaMu, a B OTpe3kax M:IN, To Ha
BcrioMorarenbHoi mpsmoir AD  BMecCTO OTpPEe3KOB MPOU3BOJIBHOW  JTHMHBI
OTKJIaZBIBAIOT OTpe3ku M u N. [logo6HOE mocTpoeHue yyamieMmycs mpejiaraercs
poJieaTh CaMOCTOSTEILHO, B35B pa3Mepshl ¢ pucyHka 20, 0.

Pucynok 20
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Jlenenue ompeska AB 6 cpeonem u Kpaiinem omuowenuu (pucyHok 21).
Otpe3ok AB genst B Touke C momosiam U 4yepe3 OJUH U3 €ro KOHIIOB, HAPUMEP
Touky B, mpoBoasaT mpsimyto BM, emy nepnennukynsipayo (pucynok 21, a). Ot
touku B Ha mepnenmaukymsipe otkianbiBaroT otpe3ok BD = BC. Touku A u D
coeuHAI0T npsaMoi (pucyHok 21, 6). Ha orpeske AD monygaror touky E mnpu
nomMoIu ayru paauyca DB ¢ nentpom B Touke D. M3 Toukn A Kak U3 IeHTpa
npoBoJAT ayry paauycom AE, koropas nepeceder otpe3ok AB B Touke F. Touka
F sBasercs Toukoil aenenus otpe3ska AB B cpeaHeM M KpailHEM OTHOILEHHH, TaK

« BE P8
FB AF

Pazo0paHHyr0 TpOMOPIMIO YacTO HA3BIBAIOT «30JIOTHIM CEUYEHHEM». IJTO
HA3BaHHUE CBA3AHO C TEM, YTO B NPOMOPIUSAX YEIOBEUYECKOro Tena, B (popmax
KUBOTHBIX, OTJIMYAIONIMXCSA  M3SIIECTBOM, CpEeOud TBOPEHHH  MacTepoB
aApXUTEKTYphl U MPUKIATHOTO HCKYCCTBA — BCIOAY BCTPEYAIOTCS MPOMOPIUH,
NOTYMHEHHBIE 3aKOHY O CpPEJHEM M KpallHeM OTHOIIeHHH. JleneHue oTpeska B
CpellHEeM W KpalHEeM OTHOLIEHWHU MO3BOJIAECT MOAOOpaTh HAWIYUIIUE MPOMOPIHH
JUTSL OJTHOTO TIpe/IMETa TN BBIOpATh COPA3MEPHOCTh HECKOJIBKUX MIPEIMETOB.

Bo3bmeM 111 mpuMepa MpsSIMOYTOJIBHUK C OTHOIIEHHEM CTOPOH, PaBHBIM
MOCTPOEHHOW mpornopuuu (pucyHok 21, B), W CpaBHUM €ro ¢ JIpyruMm
IPSIMOYTOJIBHUKOM (PUCYHOK 21, T'), y KOTOpOTO 3Ta mpomnopuus HapymeHa. He
TPYAHO 3aMETHUTh, YTO MPOIMOPIIUHU MIEPBOTO MPSIMOYTOJIbHUKA 00JIee MPUATHBI IS
rnaza. [Ipocreiimee mNpUMEHEHHE TMPOMOPLUU «30JIO0TOTO CEUCHHUS» MOMXKHO
HaOMoAaTh B popMaTax KHHT, aIbOOMOB, pa3Mepax OTKPBITOK U T. [I.

g

a)

a)
8) 2)

Pucynok 21
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2.3 [TOCTPOEHUWE U NSMEPEHUE YTJ10B, JEJIEHUE YTTIOB,
INOCTPOEHUE YKIIOHOB

2.3.1 NocTpoeHue U smepeHue yrrnos

Ilocmpoenue yzna, pasnozo oannomy. Illycts tpedyercs Ha npsimoit MN
npu Touke D moctpouts yrou, paBHblid yriry ABC (pucynok 22). ITpon3BojbHBIM
paauycoM R mpoBoasT nBe ayru: oaHy u3 BepuiuHbl yriia ABC, mepecekaronryio
ctopoHbl ero B Toukax K wu L (pucynok 22, a), apyryio u3 Todyku D,
nepecekaromyto npsasmyro MN B touke F (pucynok 22, 6). U3 Touku F pagmycom
r=KL mpoBoasat ayry o mepecedeHus ¢ ayroi paguyca R B Touke E. ITpoBons

yepe3 Touku D u E npsmyro nmunauMio, nonydator yron EDF, paBHbIN 3amaHHOMY
ABC.

0)

Pucynok 22

Ilocmpoenue y2noeé ¢ nomowipio peiicuiunvl u 08yx y20ibHUK06 (pUcy -
HOK 23). JIBa yronpHuka ¢ yriiamu 45, 30 u 60° B coueTaHuu ¢ pelCIIMHON Jar0T
BO3MOYKHOCTh MTOCTPOUTH JI1000# yron, kpaTHbiid 15°. TlocTpoiiTe caMoCcTOATENbHO
yroJ, paBHbii 105°.
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Ilocmpoenue yznoe c¢ nomowiplo mpancnopmupa. 1lo TpaHcnopTupy
CTPOSIT NMPEUMYIIECTBEHHO TE YIJbl, KOTOPBIE HENb3 MOCTPOUTH C IMOMOILBIO
yroinbHUKoB. Ilycts TpeOyercss Ha mpsmoi MN mpu touke B (pucyHok 24)
noctpouth yron NBA, paBubiii 107°. LleHTp MOMYOKPYKHOCTH TPaHCIOPTHpPA —
TOUKy O COBMEILIAIOT C TOUKOW B, a ero HavanbHyto npsmyro — ¢ npsasmoid MN. Ilo
miKasae npoTuB aeneHus 107° ormedaroT Touky A u yepe3 Touku A u B mpoBoOIsT
BTOPYIO CTOPOHY YIJIa.

PucyHnok 23

A
M B N
A
8
Pucynok 24 Pucynok 25

H3zmepenue y2noe. Ha pucynke 25 mokazaHO M3MEpPEHHE TPAHCHOPTHPOM
yrna ABC. HauanpHyto npsiMyro TpaHCHOPTHUpPa COBMEUIAIOT C OJHOM M3 CTOPOH
U3MEpSEeMOoro yria Tak, 4roosl BepimimHa B coBnana ¢ toukoit 0. Torga aenenue
IIKaJIbl, COBMNAJAIOLIEE C JIPYrod CTOPOHOM yIja, YKaXeT Ha YUCIO TpagycoB
U3MEPSIEMOTO yTJa.
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2.3.2 [leneHue yrnoB

Jlenenue yzna nononam (pucyHok 26, a). U3 Bepmunsl B yrma ABC
MPOU3BOJIBHBIM pauycoM R; mpoBOAAT Ayry 10 mepecedyeHus €€ CO CTOPOHaMU
yria B Toukax M u N. 3arem u3 touek M u N npoBoast nyru paaunycom >R; 110
B3auMHOTO TiepeceueHuss ux B Touke D. Ilpsmas BD pazpenut nanHbIi yron
MOTIOJIaM.

Henennie yrma Ha 4, 8§ W T. 1. paBHBIX YacTed OCYIIECTBISIETCS
MOCJIEIOBATEIBHBIM JICJICHUEM TOTIOJIaM Ka)KJ0i YyacTu yria (pucyHok 26, 0).

c
£ 8
b _ !
A
M_0 }GF
B ! g
A I
~ N
5) 6)
J/j
Pucynok 26

B ToM cnyuae, Korga yros 3agaH CTOPOHaMH, HE NEPECEKAIOIIMMHUCS B
npenenax yeprexa, Hanpumep AB u CD nHa pucynke 26, B, IeJIeHHE yriia MOMoJIaM
BBIMOJIHSIOT Tak. Ha MpOW3BONBEHOM, HO OJWHAKOBOM paccTOSHHU | OT CTOpoH
yrina npoosT npsimbie KL || AB 1 MN || CD u npogoimkaroT ux 10 mepeceueHust
B Touke Q. [lomyuennsnii yron LON genar momonam mpsimoit OF. Tlpsimas OF
pa3enuT MOIoJIaM TaKXKe U 3a/laHHbINA yToJl.

Jlenenue npamozo yena na mpu paeuwvle uvacmu (pucyHoxk 27). U3
BEPIIMHBI MPSAMOTO YIJIa — TOYKA B MPOBOJAT Iyry MPOHU3BOJIBHBIM pagnycoMm R
710 TiepeceueHus ee ¢ ooenmu ctopoHamu yria B Toukax A u C. Tem ke paguycom
R u3 touek A u C nipoBoast ayru 1o nepecedeHus: ¢ gyroir AC B toukax M u N.
[Ipsimbie, mpoBeeHHbIe Yepe3 BepiuHy yria B u touku M u N, pazaenar npsamoi
yroJl Ha TPY PaBHBIE YACTH.

Pucynok 27
26



2.4 IEJIEHUE OKPY>XHOCTU HA PABHBLIE YACTHU, TOCTPOEHUNE
NPABUJIbHbIX MHOIOYT OJIbHUKOB

2.4.1 [leneHve OKPYXXHOCTU Ha paBHble YaCTU U NOCTPOEHUE NMpaBUSIbHbIX
BMMCaHHbIX MHOIOYrofibHUKOB

Jns neneHuss OKPY)KHOCTH IIOMOJIaM JIOCTaTOYHO IPOBECTH JHOO0OU ee
nrametp. J(Ba B3auMHO NMEPNEHIUKYJISIPHBIX AUaMETpa pa3JeisiaT OKPYXHOCTh Ha
YeThIpe paBHBIC YacTu (pucyHoK 28, a). PaznmenuB KaXkayro 4YeTBEPTYIO YacTh
MOI0JiaM, TOJIYy4YaroT BOCBMBIE YaCcTH, a IMpUd JajJbHEUIIEM JACICHUH —
IICCTHA/IIAThIC, TPUIIATh BTOPBIC YacTH U T. . (pucyHok 28, 0). Eciu coequHuTh
NpAMBIMA TOYKH ACJICHUA, TO MOKHO IIOJYYHUTb CTOPOHBLI IIPABHIIBHOI'O

BITMCAHHOTO KBajpaTa (@,), BOCbMHYTOJIbHHKA (@g) U T. 1. (PUCYHOK 28, B).
g

6)
Pucynok 28

Jlenenue okpyscnocmu na 3, 6, 12 u m, 0. paenvix uacmeil, a TaKxe
nocmpoenue coomeenmcmeyliouux NpasuibHbIX GNUCAHHBIX MHO20Y20/1bHUKOG
OCYHIIECTBIISIOT CIEAYIOMMUM 00pa3oM. B OKpyXHOCTH TpOBOAST JABa B3aUMHO
nepreHANKyIIpHbIX auamerpa 1-2 u 3—4 (pucynok 29 a). U3 touek 1 u 2 kak u3
IIEHTPOB OIMKCHIBAIOT JYTH PaJUyCOM OKPYXHOCTH R 10 mepecedeHus c Hell B
toukax A, B, Cu D. Touku A, B, 1, C, D u 2 neast okpy»XHOCTh Ha IIeCTh PaBHBIX
yacTel. ITU K€ TOUKH, B3AThIC Uepe3 OAHY, PA3JACIAT OKPYKHOCTh Ha TPU PaBHbIC
yacTu (pucyHok 29, 0). ns neneHuss OKpYyKHOCTHM Ha 12 paBHBIX YacTen
OTKCHIBAIOT €IIIe JABE yTH PaInyCOM OKPYKHOCTH U3 Touek 3 u 4 (pucyHok 29, B).

Pucynok 29
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[TocTpouTh MpaBUIIbHBIE BIHUCAHHBIE TPEYTOJbHUK, IECTUYTOJbHUK U T. 1.
MO’KHO Tak)Ke€ C MOMOIIbI0 JUHEHKH U yroibHuka B 30 m 60°. Ha pucynke 30
MPUBEACHO MOA00HOE MOCTPOCHUE JIJISl BIIUCAHHOTO TPEYTOJIbHUKA.

Pucynok 30

/Jlenenue OKpyscHocmu Ha ceMb pPAGHBIX uYacmell W TIOCTPOCHUE
MPaBUJILHOTO BIIMCAHHOTO CEMUYTOJIbHUKA (PUCYHOK 31) BBIMOIHSIOT C TOMOIIBIO
MOJIOBUHBI CTOPOHBI BIIMUCAHHOTO TPEYrOJIbHUKA, TNPUOIU3UTEIBLHO pPaBHOMN
CTOPOHE BIMCAHHOT'O CEMUYTOJIbHUKA.

Pucynok 31

Jna Oenenus OKpYICHOCMU HA NAMb UAU O0eCAMb PAGHBIX uacmeil
MPOBOJAT JIBAa B3aUMHO NEPNEHAUKYJSPHBIX AuameTpa (pucyHok 32, a). Pagumyc
OA nensT momoiaM |, MOJYYHB TOUYKY B, OMHCHIBAIOT M3 HEE YTy pPaguycoM
R=BC no nepecedenus ee B Touke D ¢ ropuzoHTansHeIM nuaMeTpoM. Paccrosiame
Mexay ToukaMu C u D paBHO uiMHE CTOpPOHBI MPaBUIBHOTO BIHCAHHOTO
NATAYTOJIbHUKA (@s), a orpe3ok OD paBeH mmuHE CTOPOHBI MPABUIBLHOTO
BIIMCAHHOI'O JI€CATHYTOJIbHUKA (a10). JleneHne OKpyKHOCTM Ha MATh U JECATH
PaBHBIX YacTEH, a TAKXKE MOCTPOCHHE BIUCAHHBIX NMPABUIBHBIX MATUYTOJIBHUKA U
JECATUYTOJbHUKA TOKa3aHbl Ha pucyHke 32, 6. IlpumepoM wucnosb30BaHusA
JIEJIEHUs] OKPY>KHOCTH Ha IISATh YacTeW SBISAETCA NATUKOHEYHas 3Be3da  (puCy-
HOK 32, B).

28



Hild!!
a; / -’,ff/’ //

i
\ /,%’f%/.,: i
A ...f_.fiii-f:f/?%

Q) ), 6)
Pucynoxk 32

Ha pucynke 33 mnpuBeleH o0uwuii cnocod npubIUICeHHO20 OeleHUs
OKpyschocmu Ha pagnsle yacmu. Ilycts TpeOyeTcs pa3felnTb OKPYKHOCTh Ha
JeBATb  paBHbIX vacTed. B OKpPYy)KHOCTM  HpPOBOASAT JBa  B3aHMHO
NEPHEHANKYJIAPHBIX JHAMETpa M BEPTUKAIbHBIN quamerp AB nensat Ha neBsTh
PaBHBIX YacTel ¢ MOMOIIbIO BCIIOMOIaTeNIbHOM NpsiMoil (pucyHok 33, a). I3 Touku
B onuceiBaror ayry paauycom R = AB u Ha mepeceueHun ee ¢ mpoJoJKEHUEM
TOpU30HTANEHOTO Auamerpa mosydaoT Touku C u D. U3 touexk C u D uepes
YETHbIE WJIM HEYETHbIE TOYKU JeneHus auameTpa AB mpoBogsat myun. Touku
IIEPECEUCHUS JIydyel C OKPYKHOCTBIO PA3ACIAT €€ Ha JCBATh PAaBHBIX YacTed
(pucyHoxk 33, 0).

Pucynok 33

[Ipu mocTtpoeHnu HEOOXOAMMO YYUTHIBaTh, YTO TAKOW CHOCOO JEICHUS
OKPYXKHOCTH Ha paBHbIE 4YacTH TpeOyeT OCOOEHHO OOJBIINOW TOYHOCTH
BBITIOJTHEHUSI BCEX OTIEPAITHA.
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3.TEXHWYECKUN PUCYHOK
3.1. OOBEHHOCTHN TEXHUYECKOI'O PUCYHKA

TexHudeckue PHUCYHKHM 4Yalle BCEro NPUMEHSIOTCS B KOHCTPYKTOPCKOM
npakTuke. IMu moJib3yroTcs AJik TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICIH B
HaumOoJiee HarasAHOW (opMe WM TOSICHUTH CIIOKHBIM —4YepTeX. DCKU3bl U
PUCYHKH SBIISIIOTCS MEPBUYHON (OpMOM H300pakeHUs] MpeAMeTa, a YepTex
BTOPUYHOM M OKOHYATENBHOU. PHUCYHKHM yCTymaroT 4YepTexXy B TOYHOCTH, HO
MIPEBOCXOSAT €r0 B HATJISITHOCTH.

TexHUYEeCKUl PUCYHOK MPEAMETA BBIMOIHIETCS MO MPaBWJIaM aKCOHOMETPUU
OT pykH Ha ria3 0e3 MNPUMEHEHHUs YEepPTEKHBIX MHCTPYMEHTOB. llocTpoeHue
TEXHUYECKOTO PpHCYHKA OCHOBAaHO Ha CBOMCTBax MAapajuIeNbHBIX IMPOCKIUH;
TUM OH OTJMYAeTCs OT PUCYHKa, MOCTPOEHHOTO IO MpaBHJIaM MEPCHEKTHUBHI,
OCHOBAHHBIM Ha CBOWMCTBAaX LIEHTPAJbHBIX IpOeKUui. IIpucTymas K BBIIOJIHEHUIO
TEXHUYECKUX PUCYHKOB, HY’)KHO IOYIPAXHATHCSA B MPOBEICHUU OT pPYyKH Ha
ria3 JIMHUP Pa3JIMYHOIO HANpaBJCHUS W TOJIIMHBI, B TJIA30MEPHOM JEICHUU
OTPE3KOB MPSMBIX M AYI Ha paBHbIE YacTH, B M300paK€HUU YIJIOB Pa3IMYHOU
BenuuuHbL. [lepBoHAaYaNbHBIA KOHTYP H300pa’KeHUSI BHITIOIHSAETCS KapaHIaloM
cpenHeil TBepmoctH «M» («B») ¢ TeMm, 4TOObl MOXHO OBUIO  yAAJATh
PE3MHKOW  JUMIIHWE W HeBepHble JUMHUU.  OKOHYATeNIbHO  OOBOJUTH
n3o0paxeHue Jydiie OoJiee MITKUM KapanaamoM «M» («B») , «2M» («2By») .
[lepea BBIOJHEHHMEM TEXHUYECKOTO PHUCYHKA J€Tald HEOOXOAMMO THIATEIbHO
paccMOTpeTh 3Ty JeTallb, H3Yy4YUTh €€ I'€OMETPUYECKYl0 (OpMYy, B3aUMHOE
MOJIOXKEHUE U Pa3MEPHOE COOTHOLIEHUE €r0 COCTABHBIX YacTei.

JUiss paBHOMEpPHOTO 3aloOJHEHUs ToJid BbIOpaHHOro (Gopmara cieayer
IpoayMaTh KOMIIOHOBKY pHCyHKa. IlocTpoeHue  TEXHMYECKOro  pHUCyHKa
HAYMHAETCS C OCTPOCHMSI AKCOHOMETPUUYECKHUX OCEH.

Jns moctpoenus yria 45° Ha cropoHax yriaa 90° Ha TJa3 OTKJIAJIBIBAIOT
OTpe3KH paBHOM BenW4YMHBl (puc.34,a) ¥ NOJIYYCHHBbIE TOYKU COETUHSIOT
HaKJIOHHOU npsmoii nmunaueil. [loctpoenne yrimos 30°, 45°, 60°, 90° mpuemom
JIeJIEHUsl IYTH OKPYKHOCTU Ha paBHbIE YaCTU Ha IJIa3 MOKa3aHo Ha puc.34,0. [lns
MOCTPOCHUS yrima 30° Oepyr npuOIMIKEHHOE COOTHOIICHHE KaTEeTOB
NpsIMOYToJIbHOTO TpeyrojibHuka 4:7 (puc.34,r) unu 3:5 (puc.34,B).

JUist mpuOIMKEHHOTO MOCTPOeHUs yIioB 7° min 41° oceil B MpsAMOYToJIbHOM
auMeTpun OepyT cooTHoineHue katetoB 1:8, 7:8 (puc.34,n). Iloctpoenue yria
120° ananoruyno noctpoenuto yria 30° (puc.34.,e).
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Pucynok 34

Hwxe ykazaHbl OTHOIIEHHS KOJWYECTBA KIIETOK, OOpa3yroIIe HEKOTOPbhIE
YTJIBI:

1 2 )
10?- — (=) 500 - 2
6H 12 3
zaﬂ-i 602 -
8 4
300- & 700- 8
7 3
5 6 12
407 - — 80%- — (—)
6 1 2

3.2. PHCYHKU IVIOCKHUX @oUryrp

Pagnocmoponnuni  mpeyzonvhuk: 11 TOCTPOEHUS PABHOCTOPOHHETO
TpeyroibHuka (puc.35) Ha nOpsSMON JMHUU OTKJIAJLIBAIOT OTPE30K, pPaBHBIN
CTOPOHE TPEYroJibHUKA. [lenar ero momoyiam U B MOJYYEHHOU TOUKe () TPOBOIAT
neprneHauKyJsip. [[0JIOBUHY CTOPOHBI TPEYroJbHHUKA JAENSAT Ha PaBHBIE YaCTH,
Ha BbICOTE (MEPHEHIUKYISAPE) OTKIAABIBAIOT MSTh PABHBIX YaCTEH.
[TonmydyeHHbIE TOYKM Ha TPSAMBIX JIMHHUSAX OTMEYAKOT KOPOTKMMHU LITPUXAMH.
Yepe3 HuUX CHadajla TOHKMMU JIMHUSAMHU IIPOBOIAT CTOPOHBI TPEYTOJIbHUKA.

%

Pucynok 35
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Keaopam. IloctpoeHwe KkBaapaTa WIM TNPSIMOYTOJbHUKAa HAUYMHAIOT C
IIPOBEJICHUS CTOPOH TPSIMOTO yIiia, Ha KOTOPHIX HA IJ1a3 OTMEYArOT 3a/JaHHBIC
BEJIMYMHBI CTOPOH, 3aTeM MapauIeIbHO MOCTPOCHHBIM CTOPOHAM IPOBOIST JBE
JIpYTHE CTOPOHBI MPSIMOYTOJIBHOTO YETHIPEXYTrojbHUKA. PHCyHKH KBajpara
nmokaszanel Ha  puc.36,a  (M3oMeTpUYecKass  Ipoekuus) U puc. 36,0
(mnMeTpuueckas npoeknus). B aKCOHOMETPHHU CHauajga TPOBOIST
aKCOHOMETPHUUYECKHE OCH, 3aTeM IO OCSAM OT TOYKH () OTKJIaJBIBAIOT MOJIOBUHY
3aJIaHHBIX BEJIMYUH CTOPOH.

Pucynox 36

Ilpasunvuviii.  wecmuyzonvhuk. PHCYHOK  NPAaBWIBHOTO IIECTHYIOJBHUKA
BBIIIOJIHAKOT Ha OCHOBAaHMM pPHCYHKa KBaJpara, CTOPOHA KOTOPOrO paBHA
Oonblllel AMaroHanu wecTuyrojpHuka. CTOpOHY KBajpara IeNiT Ha paBHbIE
4acTM M 4Ye€pe3 TOUYKM JEJIEHUS MPOBOJAT MapajulelibHblE JIMHUW, puc.37,a
(u3omeTpuueckas mpoekuus), puc. 37,0 (IuMeTpudecKas MpoeKIus).
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Pucynok 37
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Ilpasunvnoiiic 6ocomuyzonvHuk. J{ns TOCTPOEHUS PUCYHKAa BOCBMHUYTOJIBHHKA
Takke yJoOHee CHayala IIOCTPOMTh KBAJpaThl, a 3aTeéM BIUCAaTh B HUX
IPABUJIbHBIE MHOTOYTOJIbHUKH.

s OCTPOEHUS B IPSIMOYTOJIbHOM U30METPUU  MPABUIBHOTO
BOCBMHUYIOJIbHUKA CIEAYeT pa3feliuTh IOJIOBUHY CTOPOHBI KBajJpaTa Ha IATh
paBHBIX dyacted (puc. 38) W depe3 BTOpPHIE E€IMHUIBL, CUYUTash OT OCH
KOOpAMHAT, TPOBECTH BEPTUKAJIBHBIA M TOPU3OHTAIBHBI  OTPE3KH [0
IIEPECEUEHMSI CO CTOPOHAMH U30METPUM KBaJpara.

[IpoTHBONONI0KHBIE CTOPOHBI BOCBMUYTOJIbHUKA CTPOSIT, TPOBOAS
BEPTUKAJIBHBIE U TOPU30HTAIbHBIE NPSIMBIE WM NPsIMbIE, NapajUieibHbIE OCSAM
KOOpPJIMHAT 4Yepe3 IMOCTPOCHHBIE BEPIIMHBI BOCBMUYTOJIbHUKA.

N s Pplag By

Pucynok 38

Ilpagunvnviii namuyzoavhux. B HU30MeTpuM CTOPOHBI KBajapara JeisAT Ha
NATh PaBHBIX YacTed. BepmmHaMu CIyXKUT TOYKA JI€JICHUS] TOJIOBUHBI CTOPOH
— TpeThs OT ocu 0X, CTPOUM OCTaJbHbIE BEPIIUHBI U CTOPOHBI MATHYTOJIbHUKA

(puc.39).

ahofas oy

Pucynok 39

Okpyscnocms. Jl7is n300pakeHUsT OKPY)KHOCTH B H30OMETPUM M JUMETPUH
CHayajla pUCYIOT KBaJparT, a 3aTeM BIHUCHIBAIOT B HEro OKpY>KHOCTh. Ha
NEPECEUCHUH CTOPOH KBAaJIpaTa C OCSIMU CUMMETPUM OTMEYaloT TOYKH KacaHus E,
G, F, H, 3arem mpoBoAsT auaroHaiM KBagpaTra ¥ Ha HUX OTMEUAIOT TOYKHU A,
B, C u D s 3TOTO HY)XHO pa3liefiuTh OJIHY M3 OCEHl B mMpenesiax KBajapaTta Ha 6
yacTed M 4epe3 TOYKM | W 2 mpoBECTH TMpsMbIE, NapaJUIEIbHBIE CTOPOHAM
KBajgpara. Yepes MoyrydeHHbIE BOCEMb TOYEK MOXKHO MPOBecTH ututc (puc.40).
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Pucynok 40

Ha puc. 41 Ttaxke mnpuBencHsl PUCYHKH OKPYKHOCTH B IIPSMOYTOJIBHOM
U30METPUU U TPSIMOYrojibHOM aumeTpuu. CHayana CTposSIT aKCOHOMETPUYECKUE
OCH, Ha OCSIX OTKJIaJbIBAIOT MOJOBUHY JuamMerpa (B aumerpun Ha ocu Oy B
nBa pasa Mmenbue). [lapamienbHO OCSIM  TPOBOJSAT CTOPOHBI  OMMCAHHOTO
kBagpara (pom0). B gumerpum yepe3 Hayajio KOOpPAMHAT MPOBOJIAT
TOPU3OHTAJIBHYIO TPSIMYI0 — HalpaBlieHue OoJbplIoi ocu 3suminca. OTMeyaroT
KOHIII ~ OCeM  3JUIMIICOB,  BBIIECPKHBAs COOTHOLIEHUE pa3MepoB oceil (B
npsAMOYToJIbHOM u3oMmeTpuu 3/5, B aumerpun 1/3). Pucyior smaumnc TOHKOM
JIMHUEH, OOBOJIAT.

Pucynok 41

3.3. PHCOBAHUE 'TEOMETPUHYECKHX TEJI

Jeranum  Bcerma  MOXHO  MBICIICHHO  pPac4j€HWTh  HAa OCHOBHBIC
F€OMETPUYECKHUE TeJIa — NapajuleNieuIe], MpUu3My, MUpamMuay, DHIAHIP, KOHYC,
map. PucyHku rEOMETPUYECKUX TEN BBIITOJTHSIOT B TOU xKe
IIOCJIEA0BATEIBHOCTH, B KAaKOM COCTAaBIAIOT AKCOHOMETpUYECKHE depTexu. [[ns
IIPU3MBI, IIPEXKIE BCETO, PUCYIOT OCHOBaHUE. [Ipn BEpTHUKAIBHOM PpACIOJIOKEHUN
npu3Mbl  yJoOHEEe HAUYMHATH PHUCYHOK C BEPXHETO OCHOBAHUS, a IIpHU
TOPU30HTAJIBHOM ¢ mepenHero. HapucoBaB ocHOBaHHME, W3 €ro BEpLIMH
OpOBOAAT pedpa NpPU3MBI; BHUAUMBIE CTOPOHBI BTOPOrO OCHOBAHMS MPOBOJISAT
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napajyielIbHO CTOpOHaM NepBoro. Eciau Ha pucyHKE HEOOXOJUMO COXpPaHHUTH
HEBUJUMBIE JIMHUM, TO MEHSIOT II0CJIEOBATEIbHOCTh M PUCYIOT, HAuMHas C

ocHOBaHuii (puc. 42).

Pucynok 42

HI/IpaMI/II[y PUCYIOT, HadWHadA C OCHOBAHMWA, 3aTCM IIPOBOAAT JIMHHIO
€C COCINHAIOT C BCpIIMHAMHU

BBICOTBI W HaMeyalOT Ha Hedl BepuiuHy S,
ocHoBaHus (puc. 43).
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PucyHnok 43

BepTukaibHO pacnonoKEeHHbIM UWIMHIP HAYMHAIOT PUCOBATh C BEPXHEIO
3aTeM TMPOBOJAT KacaTellbHbIe K AJUIUICY, 00pa3yromme

ocHOBaHus (puc.44),
UIMH/IPA; TApaJUIEIFHO MOCTPOCHHOMY OCHOBAHHIO CTPOST HUKHEE OCHOBAHHE.
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Pucynox 44

CTOSAIIETO Ha TOPU30HTAIBHON

Ha puc.45 npuBegeH pHCYHOK KOHYca,
MJIOCKOCTH. PHUCYHOK crenyeT HauMHATh C W300paKeHHs] OCHOBAaHUS KOHYCA.
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3aTeM pHCYIOT BEpIIMHY KOHyca U KpalHHE BUJMMbIE 00pa3yrolue, KOTOphie
KacCaroTCs JJUINIICA.
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Pucynok 45
[Ilap B mpsSMOYrojibHOW aKCOHOMETPHUU HM300pa)kaeTcsi OKPYKHOCTBIO (puc. 46).
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Pucynok 46

3.4. HAHECEHUE CBETOTEHH

Jlnst mpupaHus PUCYHKY — OOJBINEH  HATJSTHOCTH HAa  HErO0 HAHOCST
cBeToTeHH. CBETOTEHh TIOKA3bIBaC€T pacHpeaeiieHne CBeTa Ha IOBEPXHOCTH
IpeaMeTa, OHa  CIIOCOOCTBYET BOCHPHUATHIO OO0BEMHOW (QOpMBI MpeaMera.
CBeTOTEHb COCTOUT U3 COOCTBEHHOM TEHM, Tajarolle TeHu, pediiekca,
MOJIyTEHU U OJIMKA.

Coocmeennass menb — TCEHb, OOpa3ymIascs Ha HEOCBEHIEHHONW YacTH
npeamMera.

Haoawwan menv — TeHb, OoTOpachiBacMas CaMHM IMPEAMETOM Ha KaKyro-
an60 moBepXxHOCTh. OHA HA TEXHUYECKOM PUCYHKE HE IMOKA3bIBACTCS.

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

HEOCBEIIEHHYIO YacTh TpeaMeTa MaJaloT OTPAKCHHBIE JIydd, KOTOpbIE ee
MOJICBEUMBAIOT, co3/aBasi pedieKc, 3HAYUT pedieKkc — OTpaXCHHBIH CBET Ha
MTOBEPXHOCTH TPEIMETA.

Csem — HanOoIee OCBEIEHHAs YacTh MpeaMeTa.

bnux — nHaumboisiee ocBelieHHOE MecTO (IATHO) Ha MOBEPXHOCTU TMpEIMETa.
B TexHm4eckoM pUCyHKE OJIMKM MOKA3bIBAIOT HA MOBEPXHOCTSX BPAIICHUS.
HauGonee ocBENIeHHBIMH YacTSMUA TOBEPXHOCTH SIBIISIOTCS T€ YACTH, K KOTOPHIM
Jydyd CBETa TMEPHNEeHIAUKYJISIpHBL. B TEXHUYECKOM PHCOBAaHUM TPHUHSTO
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HampaBliCHHE Jydell CBeTa CBEpXy, cjieBa HampaBo. Haubonee OCBellCHHbBIC
YYaCTKHA TOBEPXHOCTH OTTEHSIOT CBETIIEE, YeM PACIONI0KEHHBIC OT CBETA JAJIbIIe
(puc. 47).

Pucynok 47

Jis  HaHeceHUsT  TEHEW  HA  TEXHUYECKOM  PHUCYHKE MPUMEHSIOT
NapajuieJIbHYI0 INTPUXOBKY, WIPagPUpPOBKY, TOUYKH.

Hapannenvnaa wimpuxosexka (puc. 48). Crnoco0 OTTEHEHHUs IapauIeIbHOM
IMITPUXOBKOM SIBJISIETCS. CaMbIM MPOCTBIM M HauboJsiee paclpOCTPAHCHHBIM.
ITpuXOBKY HAHOCAT OT PyKM MO (opMe H300pakaeMoro mnpeaMera. ITUM
CIOCOOOM TMONB3YIOTCA  MNpH  BBISBIEHUUM  00bEMHOW  (GopMbl  JleTajei,
00pabOTaHHBIX TOUEHUEM, CBEPJICHHEM U pe3aHueM. HanpaBienue mTpUXoB, HX
JUIMHA U TOJILIMHA, TaK )K€ PACCTOSTHUE MEXIY IITPUXaMHU 3aBUCAT OT (POpPMBI
n3o0paxkaemoro mnpenMera. Ha mMOBEpXHOCTAX MHOTOTPAHHUKOB HAINpAaBIICHUE
HITPUXOB COOTBETCTBYET HAMPABICHUIO aKCOHOMETpUUeckux oceidl. HaknoHHble
IJIOCKOCTH IITPUXYIOT MPSMBIMHU, TapajyIebHBIMA HX oOpa3zyromieil. ['panu
MUpaMUbl IITPUXYIOT TPSIMBIMH JIMHUSMH, COBIAIAIOIIUMHU ¢ 00pa3yIOIIUMH.

OxpyriocTh U OCBELIEHHOCTH BBISIBIIIFOTCS  COOTBETCTBYIOLIUM
HalpaBJIEHUEM M IUIOTHOCTHIO IITPUXOB. MOXKHO YMEHBIIATh PACCTOSTHUE
MEXIy IITPUXaMH | YBEJIUYHMBATh TOJIIMHY JHHUN IITPUXOB. PaccrosiHue
MEXK]ly IITPUXaMHU IPUHUMAIOT PaBHBIM OT 1 10 3 MMm.

ITpuxoBKa B TEXHUYECKOM PHUCOBAHMM HE MMEET HHUYEro OOIIEero co
MITPUXOBKOM, IPUHATOM JI1 YCIOBHOTO M300pa)K€HUsI Pa3IMYHBIX MAaTEpUAIOB B
paspesax U CeYeHUSIX.

[Ipexxge d9em TOPUCTYNHTh K  HAHECEHUIO  IITPUXOBKH, HEOOXOIUMO
ONpPENENUTh CaMble TEMHBIE U CBETJIbIE IOBEPXHOCTH.
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['opu3oHTaIbHBIE TIOBEPXHOCTH CYUTAIOT 00JIE€ OCBEIICHHBIMU, UX OTTCHSIIOT
ciabee.

IITpuXOBKYy CHadaja HAHOCAT TOHKHMH IapajUICIbHBIMU JTUHUSAMH, 3aTEM
00BOIAT. B TeHU IITPUXU HAHOCST Yalle, TONIIE U sIpUe.

Pucynok 48

HlIpagguposka (puc. 49) — mTpUXOBKa B BUAC CETKH, JUHUU €€ HAHOCIT
napajuielibHO  JIMHUSAM  OOpa3ylollled W HampaBisiomed  u3o0paxaeMoin
MOBEpXHOCTH. Ha pucyHke mwimMHApa W  KOHyca JIMHUW  IITPUXOBKHU
napauIeTbHBl 00Pa3yIOIMM U UX OCHOBAHHUIO.

Ha pucynke rpaneHoro tena nuHuu mmpad@UpoBKH mapamienbHbl pedbpam
U CTOpOHaM OCHOBaHUA. Ha HaKJIOHHBIX IMJIOCKOCTSM TMPOBOAST CHaudaja
HAKJIIOHHBIC JIMHUM, 3aTeM JIMHUM, MapaiebHble CTOpOHAM OcHoBaHus. [lpu
paboTe HaJ PHUCYHKOM OTJACJbHbIE IITPUXH MOTYT MOJY4YaThCs CIUIIKOM
SAPKUMH. SPKOCTh IITPUXOB MOXKHO YMEHBIIUTH C TMOMOIIBIO MSTKOM pPE3UHKHU.

Pe3unky cienyer npukiaapiBaTh , HO HE pPAacTUpPATh, HWHAYE PUCYHOK MOXKET
MOJIYYUTHCS] CMAa3aHHbBIM.
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Pucynok 49

Ommenenue moukamu (puc. 50) Ilpu TOUYEUHOM MeETOAE OTTEHECHUS
CBETOTCHb HAHOCAT ToukamMu. Ha TemHble YacTu mpeamMera TOYKH HaHOCST
ommke Apyr K JIpyry, C  yBEJIWYEHHUEM OCBEHIEHHOCTH TMOBEPXHOCTH
PACCTOSIHUSL MEXIYy HHUMH YBEIUYUBAIOT.

OTTeHeHrne TOYKAaMH TMPUMEHSIOT Ha PHUCYHKaX, COJEpKAIUX H300pakeHue
HEOOpaOOTaHHBIX  JeTalied  (JUTHIX, KOBAHHBIX, TOPSYCHITAMIOBAHHBIX) U
HEMETAUIMYECKUX MaTepHalioB (MATKUX, [MOPUCTBHIX, ChiNy4dux). HyxHO
BBITIOJIHATh IUUIaBHBIM MEPEX0J] OT TEMHOTO K CBeTiioMy. OTTEHEHuE Ccleayer
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HAaHOCUTHb Tak, yTOOBI TOUKH HE€ CIMBaJIMCh. TOYKM HAHOCAT OIHOBPEMCHHO
Ha BCC 3aTCHCHHBLIC YaCTH, IIOCTCIICHHO Crymiad MX B TCHEBBIX MECTAX, 3aTCM
MECPCXOIAT K IIOJIYTCHHU U CBCTY.

OTTeHeHHE TOYKAMM BBIIOJIHSIOT IIepoM, HAIIOJHCHHBIM TYIIbIO, KpaCKOﬁ
HJIX MATKHUM KapaHAalllOM.

o
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Pucynok 50

3.5.0CHOBbI H30bPAKEHHUA TEOMETPHYECKHX TEJI
Muorue mnpeameTsl MO CBoe (popMe TPEenCTaBIAIOT COYETaHUs
AJIEMEHTAPHBIX T€OMETPUUECKHUX TEN.

UtoOpl  XOpomIo YACHUTH (POPMY M KOHCTPYKIIUIO TPEAMETa, HYXKHO
HAyYUThCS MBICJICHHO pPACWICHSTh MPEAMET Ha NPOCTbIE JJIIEMEHThl —
reoMeTpuyecKkue  Tena, T.e.  pa3iMyaTb ~ MOBEPXHOCTH  (TpaHEHHbIE,
WIMHIPUYECKHUE, KOHUYECKHe, chepuyecKue), OTrpaHMUYUBAIOLIUE MpeIMET, U
YMETBH BBINOJHATh TEOMETPUUYECKHUE ITOCTPOCHHUS.

IIpy mOCTPOEHMHM 3CKH30B MNPEIMET PACKIAIBIBAETCSI HA COCTaBIIIOIIME
AJIIEMEHTBI, KOTOpbI€ YKa3bIBAIOTCS CHadajJa B TMPOEKUUAX, a IOTOM U B
TEXHUYECKOM pUCyHKe. HO 3CKM3bl HE Jal0T MOJHOrO MpeicTaBlieHus 000 Bce
neranu. OpgHako, cymiectByer Oosiee  3(h@PEeKTUBHBIN Croco0, MPU KOTOPOM B
TEXHUYECKOM PHUCYHKE BO3MOKHO MepeaTh HauboJiee MOJHOE MPeACTaBIeHUE 00
uznenuu. B aToM cityyae TexHUUeckoe u3zieane n3o0paxaeTcsl Ha Jiucte Oymaru B
aKCOHOMETPHUH, HO DJIEMEHTHI JIeTajdd YKa3bIBAIOTCS OTIENbHO OTCTOSIIMMU OT
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OCHOBHOI'O M3JI€JIUs, HO HaIlpOTUB TOM CTOPOHBI, KyAa OoHU Kpenstcs. [Ipu Takom
U300pKEHUH MPOUCXOAUT MOAPOOHBIA aHANIM3 BCEX AJEMEHTOB JI€TalH, BIUIOTh
no otBepctuil. Takum oOpa3zoMm, H300pakeHHE JAeTalld pacujeHseTcs Ha
COCTABISIIOIIUE €€ AJIEMEHTHI, JO 3JIEMEHTApPHBIX N'€OMETPUUYECKUX TEJI. DTO TaK
Ha3bIBa€Masi «B3pPbIBHASI aKCOHOMETPUSD.

3.6.I10CJIE/IOBATE/IBHOCTB BbIIIOJIHEHHUA TEXHHYECKOI' O
PHCYHKA

OTnenbHBIC HIIEMEHTHI KOMITO3UITUH JIOJDKHBI OBITH CBS3aHBI MEXKy COOOH, a
BHHMAaHHE COCPEAOTOUYCHO Ha TJIABHOM ITpeAMETE (KOMIIO3UILIMOHHOM LIEHTPE),
KOTOPOMY JIOJKHO IOTYMHSATHCS BCE BTOPOCTENEHHOE (JIeMeHTHI). Pacnonioxxenue
BCEX OTHOCUTEIHHO TJIABHOTO JIOJKHO OBITH TAKKUM, YTOOBI CO3/1a710Ch 3PUTEIILHOE
paBHOBECHE MEXKY UX PUCYHKaMH U IyCTBIMU MECTAMU MEXIY HUMHU.

KoMnoHoOBKa pucyHKa Ha JUCTE, T.€. PACIIOJIOKEHNE €ro MPONOPLIUOHAIBHO
dopMmaTy namCcTa, UMEET OO0JIBIIOE 3HAYEHHUE JIJIsl IOCTPOEHUS 1IETOCTHOTO
npousBeneHus. Ilonoxenue mmucta MOXKET ObITh TOPU3OHTAIBHO UM BEPTUKAJIBHO
10 OTHOUICHHIO K PUCYIOIIEMY M 3aBUCUT OT KOHPUTYypaluu n300paxaeMoro
npeameta. M3o00pakeHue npeamera JOMKHO 3aHUMATh Ha JIUCTE MPUMEPHO OKOJIO
¥4 TIOJIE3HOM TUI0Ia M iucta. M300pakeHue He JOJHKHO OBITh CIUIIKOM MEJIKUM
WJIM OY€Hb KPYMHBIM 110 OTHOLIEHUIO K popmaTy. Henonmyctumo nzodpaxenue
npeaMera, Koropoe OyneT BBIXOAUTD 3a IIpeeisl (opMara.

YT0OBI KOMIO3UIIMOHHO MPABUIBHO PACIIOIOKUTH PUCYHOK, HEOOXOIUMO
CJIeTKa HAMETUTb JIMHUAMH OOIIYI0 (POPMY M B3aUMHOE PACIOJI0KEHUE €T0
OCHOBHBIX YacTel. PeKoMeH 1yeTcsl Ipu KOMIIOHOBKE M300paKEeHUs CHavana
BBINIOJIHUTH HECKOJIBKMX CXEMATUYECKUX (YIPOILIEHHBIX) PUCYHKOB U BHIOpATh U3
HUX JIlydluid. B npoiiecce BRIMOIHEHUS TaKUX YIPOIIEHHBIX H300paKeHU N
MOJTy4ar0T BO3MOXKHOCTb IOJIHEE MPEICTaBUTh B CBOEM BOOOpaKeHUU Oy Tyluit
PUCYHOK U OIIPENIEINTh HauboJjee yaauHoe ero pa3MelieHle Ha JIucTe OyMaru.

OCHOBHBIMU XapaKTE€PHBIMU MPU3HAKAMHU JIFOOOTO0 PUCYEMOTO MpeaMeTa
SBIISIIOTCA €0 KOHCTPYKIMS U nponopuuu. HaunHas pucyHok, HE00X0a1uMo,
IpEXKIe BCEro, MOHATh 00bEMHYIO (OPMY MPEIMETA U SCHO MPEACTABUTD €r0
CTpO€HHE. AHAIU3UPYSI KOHCTPYKIUIO (DOPMBI, HY>KHO MPAaBUIILHO MOHATH Kak
pacrnosararoTcs B IpOCTPAHCTBE MOBEPXHOCTHU MpeAMETa U KaK 00pa3yercsi ero
o0beMHas popma. Hanpumep, pucys ¢ HaTypbl MHOTOTPAHHUK (IIPU3MY,
nupamMuay, Ipu3MaToua U Jp.), HE CIEyeT OrPAHUYMBATHCS aHAIM30M BUAMMBIX
MOBEPXHOCTEH, a HAJI0 MPEJICTABUTH OCTaJIbHbIEC, HE BUJUMBIE C TAHHON TOUYKH
3pEHHS TOBEPXHOCTH.
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5. NEPECEYEHME NOBEPXHOCTEN MNOCKOCTbIO

Henp 3amaHust - U3YYUTh CIOCOOBI TIOCTPOSHUSI JIMHUN TepeceyeHus
IMOBEPXHOCTEM MHOTOTPAHHUKOB M IIOBEPXHOCTEM BpAUICHUS IIJIOCKOCTHIO,
CIIOCOOBI  OTIPE/ICIICHUS HATYPAIbHOW BEIWYUHBI (DUTYPHI CEUCHHUS, a TaKKe
NpUOOPECTH HABBIKM TIOCTPOCHUSI AKCOHOMETPUYECKUX MPOCKIMU JIMHUN U
MMOBEPXHOCTEN U HAHECEHUE OTMBIBKH ITOBEPXHOCTEM.

4.1.0BLUNE TTPABUIIA TOCTPOEHUA JINHUN NEPECEYEHWA NMOBEPXHOCTU
C MJ1I0CKOCTbHO

[TocTpoeHre JTMHUM TNEpeceyeHUs] MOBEPXHOCTU C IUIOCKOCTHIO (B 0OBEMe
HACTOSIIIEr0 3aJaHusl pacCMAaTPUBAIOTCS, TOJBKO CIIy4al CEYEHHUs MOBEPXHOCTEH
MPOCUUPYIONIEH MIOCKOCTHIO) MPOU3BOAUTCS MO €€ OTIAEIbHBIM ToukaM. Jlis
NOCTPOEHUSI TOYEK JIMHUM TEPECEUYEHMs] TOBEPXHOCTH C€  IJIOCKOCTHIO
UCITIOJIB3YETCS CIIOCO0 BCIIOMOTATENbHBIX CEKYIIMX MJIOCKOCTEH, 3aKIF0YatOIIUIICs
B CJEAYIOIIEM: BBOJUTCSA Psii BCIIOMOIATENbHBIX IJIOCKOCTEH, MEpPEeCceKaroInx
JAHHYIO TOBEPXHOCTh 110 HEKOTOPBIM JIMHUSAM, & CEKYIIYIO INIOCKOCTD IO MPSMBIM.
Touku nepecedyeHHsl ITUX JIMHUAKA, C COOTBETCTBYIOIIMMU IPSMBIMH, SBIISISCH
OoOmMMH ISl JaHHOM TIOBEPXHOCTHM M JIaHHOM IUIOCKOCTH, OYIyT TOUYKaMH
UCKOMOM JMHMM nepeceyeHuss. COeMHUB Ha 4E€pTEKE OJHOMMEHHBIE ITPOCKLUU
HAWJICHHBIX TOYEK IUIABHOM JIMHMEW, MOJYYMM IPOEKUHWH JUHUHU IEPECECUEHUS.

B kauecTBe BCIIOMOTATENBHBIX CEKYLIUX IJIOCKOCTEN CIEYET MPUMEHSATH TE,
KOTOPBIE MEPECEKAIOT 3aJaHHYIO ITOBEPXHOCTH IO 3apaHee U3BECTHBIM M IIPOCTHIM
JUISL TIOCTPOEHUS! HA YepTeXe JIMHUSAM (IO MPSAMBIM WM OKPY>KHOCTSIM). OOBIYHO
3TO MJIOCKOCTH YpoBHs. IlepBoHauyanbHO ONMpPENENsIOT TaK Ha3bIBAEMbIE OMOPHbBIE
TOYKH, a 3aTeM MNPOMEXYTOUHbIE. OMOPHBIE TOYKH - 3TO IKCTPEMAJIbHBIE TOUYKU
(BpICILIME, HU3LIWE U T.J.) U TOYKH, JeXKalllhue Ha peOpax U Ha JIMHUSIX OCHOBAHUI
noBepxHocTel. [IpuBeeHHbIe B 3aJaHUM TOBEPXHOCTU MPEACTABISIOT COOOM
KOMOMHAIMK TPaHHbIX (MUpaMuia, npusma) cPepruuecKux, UUIMHAPUYECKUX U
KOHUYECKUX ITOBEPXHOCTEM.

4.1.1.I'IepecequMe NMMOCKOCTU C NOBEPXHOCTbLO MHOITrorpaHHuKa

JIuHuen mnepeceyeHus] MOBEPXHOCTH MHOTOTPAHHUKA TJIOCKOCTBIO SIBJISIETCA
MJIOCKUI MHOTOYTOJIbHUK. ET0O BEpIIMHBI SBIISIOTCS TOUYKAMH MepeceueHus pedep ¢
3aJJaHHOW TIOCKOCTBIO, & CTOPOHBI — JIMHUSIMHU MEPECECUCHUS TPAHEN C CEKYLUEH
IIJIOCKOCTBIO.

Takum 00pa3oM, MOCTPOCHHE CEYCHHUSI MHOTOTPAHHUKA IIOCKOCTBIO CBOJUTCS K
ONPEAEIECHUID TOYEK MEPECEUCHUS NPSIMOW C IUIOCKOCTBI) WJIM K ONPEJICIICHUIO
JIMHUU [IEPECEUECHUS IIIOCKOCTEM.

[lnockast ¢urypa, KoTtopas TMOJIy4YyaeTCs NPH TEPECEUCHHH MHOTOTPAHHHUKA
IJIOCKOCTBIO, Ha3bIBAeTCA cedyeHHMeM. llocTpoeHne cedeHuN 3HAYUTENBHO
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YOPOILAETCs, €CIM OAWH M3 MEPECEKAIOIIMXCs AJIEMEHTOB (CeKylllasi IMIOCKOCTh
WU TIepeceKaeMasi MOBEPXHOCTh) 3aHUMAIOT MPOCHUPYIOIIEe MOJOKEHUE U OHa
MIPOCKIIMS CEYCHUS N3BECTHA.

Ha puc. 51 mnokazaHo cedyeHHWe NHpaMUIbl (PPOHTAIBHO-POCIUPYIOMISH
I0cKOCThIO P. dponTanbHas npoekiuss A” cedeHHUs COBNAAacT ¢ (PpOHTaIbHBIM
cnenom Py cekymel mimockoctu. IIpoBens JUHUM CBSI3M JI0 TOPHU3OHTAIBHBIX
MPOCKIIMK COOTBETCTBYIOIIMX peOEp MHOTOrpaHHHKA, MOTYYUM TOPHU30HTAIBHYIO
npoekuuto ceuenust A'B'C'.

sil

Px

P

Pucynox 51

Ha puc. 52 noka3zaHo cedyeHHEe IMPSIMOM YEThIPEXYTOJIBHOW MPU3MBI IUIOCKOCTBHIO
obmero mnosokeHus. Cekymias IUIOCKOCTh 3a/laHa JIByMSl I1€pECEKaroLIUMUCS
OpSIMBIMU — TOPU30HTANbI0 M (QpoHTaNbl0. bBOKOBBIE TpaHuM IPUMBI —
TOPU30HTAJIBHO-IIPOCLUPYIOIINE IUIOCKOCTH. (CiienoBaTenbHO, TOPU30HTAIbHAS
MPOEKIUSI CEUYECHHUsS HW3BECTHA, OHA COBIMAJAET C TOPU3OHTAIBHOM MpoeKIuen
OOKOBBIX TpaHel U pedep NPU3MBI.
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Pucynok 52

Jlisg mocTpoeHus: PpOHTAIbHOM MPOEKIUH CEUEHHUs HEOOXOAUMO CIIPOELUpPOBATH
touku 1', 2', 3' u 4', npuHa/IekKaAIME CEKYIIEeH TIOCKOCTH, Ha (POHTAIBHYIO
npoekurto. Bocronb3yemcst kakoi-nm100 JIMHUEH ypOBHS, HapuMep (PpOHTAIIBIO.
[IpoBonum uvepe3 Touku 1', 2', 3' u 4' ropu3oHTaIbHBIE MPOCKIUU (PpOHTAJEH, a
3aTeM CTPOUM UX (PpOHTAIIbHBIE MPOEKIMHU. B nepeceyeHnu ¢ COOTBETCTBYIOMIMMU
(pOHTANBHBIMU MPOEKUUSAMH pedep TMOJYyYHUM HCKOMbBIE MPOEKIHH TOYEK
nepecedyeHusi pedep ¢ MmIOCKOCThi0. COEIMHUB TMOJIYYEHHbIE TOYKU TMPSMBIMU B
MOCJIEIOBATEIBHOCTH, KOTOPas 3aJlaHa TOPU30HTAIBLHON MPOEKIMEN U ONpeeNnB
HEBUJIUMBIE YYACTKH CEYEHUs, 3aKOHUYMUM MOCTPOECHUE.

4.1.2.NMepecevyeHne NIOCKOCTbLIO NOBEPXHOCTEN BpaLLeHUsA

JIunus mepeceyeHUs: KPUBOW IMOBEPXHOCTH IUIOCKOCTBIO MPEACTABIsET COOOM
MJIOCKYI0O KPUBYIO JIMHUIO (C€YeHHue), Il TMOCTPOCHUST KOTOPOH HEOO0XO0IUMO
ONPEIEINUTh OTACIbHbIE TOUKH CEUCHUSI U COEAUHUTH U MOCIEA0BATEIbHO TIaBHOM
KPHBOM.

[TocTpoeHue To4ek ceueHus MOBEPXHOCTH BpallleHMs], KaK MPaBUIIO, HAUUHAIOT C
OTpeJeNeHUs] OMOPHBIX TOYeK. K HUM OTHOCATCS ClieyrolIiMe TOYKHU: BbICUIAs U
HU3IIas, OrbKaiinas 1 HauboJiee yajaeHHas, TOYKH BUAUMOCTH U JIp.

OcTtanbHbIe TOYKH (MMPOMEXKYTOUHBIC) HAXOAATCS JIMOO MO JIMHUSAM CBS3H, T.€. 0€3
JOTIOTHUTEBHBIX TTOCTPOSHUH, JTMOO C TPUMEHEHUEM BCTIOMOTATEIIbHBIX CEKYIIIHX
IIJIOCKOCTEN.

Ilpumep 1. Hapwuc. 54 naHbl TOBEPXHOCTh BpamieHuss U (PpoHTAIBHO-
npoenupyrorias mwiockocth P. HeoOxoammo mocTpouTh MPOEKIMU U HCTHHHBIN
BU/JI CEYEHUS TOBEPXHOCTH MIOCKOCTHIO.
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Pucynok 54

CHauana HaxoIuWM OIIOPHBIE TOYKHM JIMHWM IIEPECEUYEHMs, a II0TOM Psif
IIPOMEKYTOUHBIX €€ TOYeK. OTIOPHBIMHU TOYKAMH SIBIISIFOTCSL:

TOYKM | M 2 -—TOYKM BCTPEUYM TIJIABHOTO MEPUAMAHA C  IUIOCKOCTBIO
P (oHOBpEMEHHO 3TO BBICIIAs M HU3ILASA, KPailHss JieBast U KpalHss mpaBasi TOUKU
CCUECHUSA);

TOYKM 3 M 4 — TOYKM BCTPEYM HKBATOpa C IUIOCKOCThIO P (Onmmxaiimas wu
HauOoJiee y/1aJiecHHAs! TOUKU CEYEHUS).

VYKkazaHHbIE TOUKHU SIBJISIIOTCS TaKK€ TOYKAMH IPAHUL] BUJUMOCTH JIMHUU CEYEHUS
COOTBETCTBEHHO Ha ()POHTAJILHOM M Ha TOPU3OHTAILHON MPOEKIIMH.

JI1s1 MOCTpOEHUsI TOPU30HTAIBHBIX MPOEKIHUA MPOMEKYTOUYHBIX TOYEK MPOBOIUM
P BCIIOMOTATEIbHBIX TOPU3OHTAIBHBIX IIockocTer (PB1,B2,3), Kaxkmas wu3
KOTOPBIX MEPECEKAET IOBEPXHOCTh BPAIIECHHUS 110 OKPYKHOCTH COOTBETCTBYIOILIETO
paauyca, a INoCKoCTh P — 1o ropu3oHTanu, nepneH uKyIsipHON MII0CKoCcTH V.
Ha nepecedyeHnn ropu30HTAIBHBIX MPOEKIUN OKPYKHOCTEM C TOPU30HTAIbHBIMU
MPOEKIUSMUA TOPU3OHTAJEH HAXOJATCA TOPU3OHTAJIBHBIE MPOEKIMH HCKOMBIX
TOYEK.

4.1.3.KoHn4yeckue ceyeHus

KoHnueckuMu CEYEHUSIMA Ha3bIBAIOTCS JIMHUHU, KOTOPBIE TMOJY4YarOTCsS MpHU
MepeceuyeHu TMOBEPXHOCTH KOHyCa BTOPOro MOpsiAKa C IJIOCKOCThIO. K umciy
ATUX JIMHUN OTHOCSTCS CJHEAYIOUIMe: OKPYXHOCTh, JBOWHAas mpsimasi, IBE
nepecekaromuecss npsiMble, dDJUIMIC, Mapabona, rtunepbona. I[lpocteiinmm
KOHHYECKUM CEUCHHEM SBIISICTCS TOUKA.

PaccmoTpum Bce BHABI KOHMYECKUX CEUEHUM M YCIOBHUS, MPU KOTOPBIX OHU
MOJIy4YaroTCsl, Ha MPUMEPE KOHyCa BpAIICHUS, MEPECEUCHHOTO MPOCHUPYIOUTUMU
TUIOCKOCTSIMM PUC. 535!

1) Touka S, KOr/a MIOCKOCTh O TIEPECEKaeT TOIBKO BEPIINHY KOHYCA |

2) OKPY>KHOCTB, KOTJIa CeKyIIasi INIOCKOCTh MEPICHINKYIISIPHA K OCH KOHYCa,

3) ABo¥iHAsA mpsMas, KOTJa CeKyllas IIOCKOCTh SBJISICTCS IPEaeiIbHOM, T. €.
KacaTeJIbHOM K MOBEPXHOCTH KOHYCA;
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4) nBe mepeceKkaronecs MpsMble, KOTJa CEeKyIas IUIOCKOCTh MPOXOIUT depes
BEpUINHY;
5) sjuIuIc, KOraa IIoCKOCTh MepecekaeT BCce 00pa3yrolue KOHyca

N KOI'Ia OHA HC IICPIICHAUKYJIAPHA €0 OCH.
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Pucynok 55

[Ipu3Hak, mpyu KOTOPOM MOJYUHUTCS DJUIUIIC, MOXKET OBITh BBIPAXKEH €Ill€ MHAye.
OO003HauMM TOJIOBUHY yIJla NMpU BEPIIMHE KOHYCa 4Yepe3 ¢, a yroji HakJIoHa
CEKyILEH IIOCKOCTU K OCH KOHyca — uepes . Torma y° > ¢°.

Jnst moctpoeHus (GpPOHTATILHON MPOEKUMHU JJIIMIICA BHAYaJle OTMEYAeM OINOpPHbIE
Touku A u B. Otpe3ok A ”B"— (poHTasibHAST TPOEKIUs OONBIION OCH 3JUIMICA
(Bcelt Gurypsl ceueHus).

['opu3oHTanbHas MPOEKUUS HIUIMIICA CTPOUTCA MO ¢poHTanbHOU. s 3Toro
otpe3ok A”B” nenutcs toukod C” momosnam. B touky C’=D” cnpoenupyercs
Majasi OCbh 3JUIMIICA, IEPIEHAUKYISIPHAS K IUIOCKOCTH IPOeKuil V.

JI1st TOCTpOEHUsT TOPU30HTANIBHBIX MPOEKIHUHA MPOMEKYTOUYHBIX TOYEK MPOBOJIUM
pAl  BCIIOMOTATENIBHBIX TOPU30OHTANBHBIX MIOCKocTer ([B1,B2,03), Kaxmas wu3
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KOTOPBIX NEPECEKAET MOBEPXHOCTh KOHYCA MO OKPYXHOCTH COOTBETCTBYIOILLETO
paauyca, a IIOCKOCTh 0L — 10 TOPU30HTANIN, IEPIIEHAUKYIIIPHON MIIOCKOCTH V.
Ha nepecedyeHnn ropu30HTaIbHBIX NPOEKUUN OKPYKHOCTEM C FOPU30HTAIbHBIMU
IPOCKUUSAMU TOPU3OHTAJEH HAXOJATCA TOPU3OHTAJIbHBIE IMPOEKIHH HCKOMBIX
TOYEK.
HatypanpHas BEIMYHMHA 3JUTUIICA MOXKET OBITh JETKO MOCTPOEHA METOJI0M 3aMEHBI
IJTIOCKOCTEN MPOEKUUid. J[JIs1 3TOro Ha MpOU3BOJBHOM PACCTOSHUU MPOBEAECHA OCh
CUMMETpUU  (QUrypbl ceueHuss (OofnpInasi OCh OJUIAICA), MApaJlJICIbHO
(pOoHTaIIBHOMY ClIe[ly MPOELUPYIOLIEH IIOCKOCTH O, U B 00€ CTOPOHBI OT Hee
NEPIEHANKYJIIPHO OTJIOXKEHBI BEJIMYUHBI, B3SThIE ¢ TOPU30HTAIBHOW ITPOECKIUHU
¢Gurypel cedeHuss (TaKk KaK TOPHU3OHTAIBHBIE MPOEKUWHA XOPJA DIUIMIICA,
napajuieNIbHbIC €r0 MaJiol OCH, paBHBI UX HATYPaJbHOU Benn4uHe) (puc. 56).
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Pucynok 56
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6) [Tapabosia, Korma cexymias IUIOCKOCTh MapajuielibHa OAHON M3 00pa3yrommx
KOHYCa; B 9TOM CJIy4ae \J yroJl MeX.y TUIOCKOCTHIO i OChIO KOHYCa PaBEeH YTy ¢
MEXIy oOpa3ytomeid U ocbio KoHyca (puc. 143). DpoHTalibHasi NPOEKIUs
napabosbl CIMBACTCS CO CIEIOM O CEKYIeH IIOCKOCTH. JIsi mocTpoeHus
TOPU30HTAIBHOW TMPOSKIMHA TMapaboyibkl  MPOBOJUM  PSAJl  BCIOMOTATEIbHBIX
rOpU3OHTANBHBIX IIocKocTer  (B1,B2), Kakmas H3 KOTOPHIX IEpeceKaeT
MOBEPXHOCTh KOHYCa IO OKPYKHOCTH, a IUIOCKOCTb O -- O TOPU3OHTAIH,
NEPIICHIUKYJIIPHON K TIOCKOCTH V. B mepeceueHnn TOpU30HTATBHBIX MPOSKIIUN
THX TOPHU3OHTAJCH C TOPU3OHTAIBHBIMU TIPOEKIHUSIMH COOTBETCTBYIOIIHUX
okpyxxkHocTer momydaem Touku D', E', J', K'. T'opuzonrtanpnyo mnpoekiuio A'
BEPIIMHBI Mapabojbl, a TakXke TOpU3OHTaNbHbIE Tpoekiuu B' m C' Touek,
NPUHAICKANINX OJHOBPEMEHHO W OKPYXXHOCTH OCHOBAaHHS KOHyCa TOJIy4aeMm
HEIOCPEICTBEHHO, MPOBOs JInHUU U3 Touek A" u B"= C" (puc.57).

HatypanbHas BennunHa mapaboiabl CTPOUTCS aHAIOTUYHO HATYPaJbHON BETMYHHE
symrica (puc. 57).
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Pucynok 57

7) 'uniepOouta, Korma cekymias IIOCKOCTh MapajuieiibHa ocu KoHyca (puc. 57). B
ATOM CITydae yroi (p paBeH HYIIO.

Tak kak cekymas IJIOCKOCTh O - Mpo(uibHAas IJIOCKOCTh, (PpOHTaNbHAs U
TOPU30HTAJIbHAS TUIOCKOCTH TUIEPOOIIBI SBIISIFOTCS OTpe3KaMu MpsiMbIX. Touku A"
u P"  gBasiorca  (QpPOHTAIBHBIMHM — MPOEKUMSIMU  BEPIIMH  HapaOoJibl.
Wx ropuzoHTaNbHBIC Mpoekiuu A'= P' onpeenstorcs mo JuHuUM cBsi3u (puc. 144).
[Ipomexytounble Touku D, E, J, K HalimeHbl ¢ NMOMOIIBIO BCIIOMOTaTEIbHBIX
TOPHU30HTAIBHBIX II0CKOCTEH (PB1,B2).

JI71st moCTpOCHMS HATypaJIbHOW BEJTMYMHBI TUIIEpO0sIa COBMEIEHA ¢ IIIOCKOCThI0 H
nyreM BpauieHusi Bokpyr xopnabl BC. Eciam oOpasyromue KoHyca, KOTOPBIM
napajuieibHa MIOCKOCTh Ol , OPTOTOHAJIBHO CHPOELUUPOBAaTh HA ATy MIIOCKOCTh, TO
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MOJIYYMM aCHUMITOTHI THUNEPOOJBI, KOTOPHIE COBMEMICHBI C TOPU30HTAIHHOU
m1ockocThio poekuuii H (puc. 58).
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Pucynok 58

5.M10PAAOK BbINOJIHEHNA OTMbIBKU

OTMBIBKOI BBIpaXarOT 0OBbEMHOCTb, CIEAOBATEIBHO, HEOOXOAUMO T€ HIIU
WMHbIE TIOBEPXHOCTH OKpAalIMBAaTh B pPA3JIUYHbIE TOHA B 3aBUCUMOCTH OT
OCBEIIEHHOCTH 00bEeMa, OT B3aUMHOI'O PacloOJIOKEHHS, OT LIBETa caMoro o0beMa.
Tenp coOCTBEHHas BCEra OKa3bIBA€TCs CBETJIEE, YeM TeHb najaromas. Kpyribie
Teja JOJIKHBI ObITh OTMBITHI C IJIABHBIM MEPEXOJOM OT OOJIE€e CBETJIIX TOHOB K
O0onee TeMHbIM. Bce 3TO mocturaercs ciemyrolmuM oOpa3oM: pa3BOIAT CIIA0BIM
pacTBOp Kpacku (4as, kode Hu T.I.) U TOKPHIBAIOT MM BCE OTMbIBacMbIC
IIOBEPXHOCTH, 3a MCKIIOUYEHHEM caMbIX cBeTIbIXx MecT. [locie Toro, kak
MOKpAIICHHBIE MECTa BBICOXHYT, YepTekK (M300pakeHHe) MOKPHIBAIOT TEM Ke
pacTBOPOM BTOPUYHO, HO YK€ HE BE3JI€, a TOJIBKO B TEX YACTSIX, KOTOPBIE TPEOYIOT
ycusieHusi ToHa. [lociie mpochixaHusl yepTexa T€ MecTa, KOTOpble TpeOyroT
JAIIbHENIIETO YCUJIEHUsI TOHA, TOKPBIBAKOTCS B TPETHM pa3 U Tak gajee. Takum
00pa3oM, JOCTHraeTcs pa3indre TOHOB (puc. 59).

KpuBble MOBEPXHOCTH MOKPHIBAIOT TAKUM K€ 00pa3oM MHOTOKPATHO MOCIIE
TOTO, KaK MOBEPXHOCTh UX pa3zdouTa Ha yacTu (puc.l). Tak, MOBEpXHOCTH LHUIUHAPA
pa3OMBalOT Ha psii OPSIMOYTOJBHBIX TIOJIOC, HapaJIeNAbHBIX OCH LWJIWHIpA,
IIApPOBYIO TOBEPXHOCTh pa3OMBAIOT Ha pAx  KOJEl, MNeprIeHIuKYIIPHBIX
HalpaBJeHUIO Jy4ya cBeTa, W T. A. Yem Oonpiie npeneHuid, Tem Oolee
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paBHOMEPHBIM OyIET MEePEX0] TOHA OT CBETJIOTO K TEMHOMY.

Eciu HeoOxo1uMo MOy4YHTh MOBEPXHOCTh KOHTYpa C HE3aMETHBIM JIJIsI TJ1a3
Nepexo0M TOHAIBHOCTEH, MOKPACKy MPOU3BOJAT CIIOCOOOM pa3MbIBKH. B aTom
cily4ae pa3BOJSAT KpAacKy CUIBLHOTO TOHA. Ha KuMCTh HaOUpParOT HEMHOTO KPacku U
HAHOCST IOJIOCY CBEPXY O KOHTYPY, a IPYroil KUCThIO (HAOUPAIOT YHUCTYIO BONY)
C BJIQXKHBIM KOHIIOM Pa3MbIBAIOT HAHECEHHYIO KPACKY B HAMPABJICHUU OCBETICHUSI.
[To Mepe nBHKEHUSI B CTOPOHY pa3MbIBa KUCTh JIOJDKHA ObITH Bee cymie. K pabore
C aKBapeIbHBIMH KpacKaMH CJEAyeT MPHUCTYNaTh ¢ YUCThIMU pykamu. OT pyk
MOTYT OCTaThCi TISATHA Ha Oymare, 4YTO TPEMATCTBYeT POBHOMY HAHECCHHIO
KpacKH.

70
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Pucynok 59

6. NEPECEYEHUE NOBEPXHOCTEW

6.1.0BLYNE IMPABWIIA NMTOCTPOEHWS1 JINHUN NMEPECEYEHWS TOBEPXHOCTEM.

6.1.1.06wWwume nonoxeHuns

B mepeceueHnr MOBEPXHOCTEH MOTYYalOTCs MIOCKUAE WIIH MPOCTPAHCTBEHHBIC
JMHUAW, KOTOPBIE PAaCCMATPUBAIOTCS KaK MHOXKECTBO TOYEK, MPUHAICKAIINX
OJTHOBPEMEHHO O00CHM MOBEPXHOCTSIM. OOBIYHO JIMHUIO TICPECCUCHHsS JIBYX
MIOBEPXHOCTEH CTPOST 10 €€ OT/IEIbHBIM TOYKaM.

OO1muM crmoco6oM MOCTPOEHUSI ITUX TOYEK SIBISETCS CMOco0 MOBEPXHOCTEH-
MOCPEeTHUKOB:

— CEKYWMHUXNOIOCKOCTEW;
—CcPepHUUECKUXTMOBEPXHOCTE M.
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Kakum Ob1 crmocoOOM HH TPOU3BOJIWIIOCH TOCTPOCHUE JMHUU TEPECECUCHUS
MOBEPXHOCTEH, MPU HAXOXKJICHUM TOYEK 3TOW JIMHUM HEOOXOJUMO COOJIIOAaTh
ONPEACICHHYIO MTOCIEI0BATEIBLHOCTD.

1. JInst mocTpoeHus TMHUMN MepeceueHus] BBIOUPAOT BCIIOMOTATEIbHYIO TIJIOCKOCTh
(WM TIOBEPXHOCTh) C TAaKUM pacyeToM, YTOOBI B TEPECEYCHHUU C KaXIOM u3
3aJJaHHBIX TTOBEPXHOCTEHN MOTYYMIUCH MPOCTHIC JIMHUU: MPSIMBIE WIIA OKPY>KHOCTH.
2. Jlanee o06e MOBEPXHOCTH MEPECEKAIOT ATON BCIIOMOTaTEIbHON TIOCKOCTHIO (MJH
MOBEPXHOCTHIO) U ONPEIECISAIOT JIMHUIO MEPECEUCHUsl CHavyajga ¢ OJHUM TEJOM, a
3aTeM — ¢ JpyruM. B nepeceueHnu 3TUX JTMHUN HAXOASIT OOIIME TOYKHU:

B TMEPBYIO OYEPEab — OMOPHBIC (BBICHIYIO, HU3IIYIO U T.1.), TAK KaK OHU BCETJa
MO3BOJISIFOT  BHJIETh, B KAaKUX MNOpeAenax pacHoJOKEHbl MNPOCKIUU JUHUA
MEPECEUYECHUs], U TJI€ MEXIYy HAMHU HMMEET CMBICI OIPEACISATh MPOMEXKYTOUHBIE
TOYKH JJI 00JIee TOYHOTO MOCTPOSHUS JTMHUH TIEPECCUEHUS TOBEPXHOCTENH;

3aTE€M — MIPOMEKYTOUYHBIE.

3. HaiineHHpie TOUKM COCIMHSIOT JIOMAHOW WJIM TUIAaBHOW KpHBOM, KOTOpasi OyaeT
MCKOMOM JIMHUEW MEPECCYCHUS 3aTaHHBIX TTOBEPXHOCTEM.

4, OnpenencHue BWIMMOCTH JUHUU TEPECCUCHHUS IMPOU3BOMAIT OTACIBHO IS
KaXJIOT0 y4aCTKa, OTPAHUYECHHOIO TOYKAMH BHIAMMOCTH, MPU 3TOM BHIAUMOCTH
BCET0 y4acTKa COBIAJAeT ¢ BUIUMOCTBIO KaKOW-HHOYIb CIy4aifHON TOYKH 3TOTO
yJacTka.

Ha puc. 60 nmokazano moctpoeHue Todyek 1 u 2 nunuu nepecedeHus; K u Ky —
MEPECEKAIOIINECS TMOBEPXHOCTH; P — olHAa M3 BCIOMOTaTEIbHBIX CEKYIIUX
IJIOCKOCTEM.

Pucynok 60

6.1.2.Nepece4yeHne MHOrorpaHHUKOB

JInsi mOCTpOEHHs JIMHUU TIEPECEUYEHHUs] MOBEPXHOCTEW IBYX MHOTOTPAHHUKOB
OTPENICNIAIOT TOYKHU BCTPEUYU pedep 0JJHOr0 MHOTOTPaHHUKA C TpaHsIMU Apyroro. B
ATOM CJIy4ae KaxIyl I'paHb MHOTOTPAHHUKA PACCMATPHUBAIOT CAMOCTOSATEIBHO U
MIOCTPOEHHUE CBOJST K OMPEACIECHUIO TOYEK BCTPEUM MPSMBIX C MIIOCKOCTHIO. JIist
ATOTO TPOBOMST MPOCHUPYIOIIME IIJIOCKOCTH dYepe3 pebpa OAHOrO U3
MHOT'OTPaHHHUKOB.

IMpaBuno:

— COCIMMHITh MEXKIYy COOOH MOXHO TOJBKO T€ TOYKHM HWCKOMOW JIMHUU
MepeCceueHnsi, KOTOPhIE JIeKAT B OJHOM W TOW KE TpaHU KaKOW-TMOO M3 JABYX
JTAHHBIX TTOBEPXHOCTEN;
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— KaXIyI0 TOYKY COCIUHSIOT TOJIBKO C IBYMSI IPYTUMH TOYKAMHU.
B pesynbTaTe MODKEH TOMYYUTHCS 3aMKHYTBIA KOHTYp WJIM JBa 3aMKHYTBIX
KOHTYpa.

[TPUMEP 1.

Jlanbl mpsiMasi TpeyroJbHAsl MPU3Ma, CTOSIIAs Ha TUIOCKOCTH H, M mpOW3BOJIBHO
pacmoyioKeHHasi TpeyrojbHas mnupamuia. [locTpouTh IWMHUIO TEpeceYCHHs
3aJJaHHBIX MIOBEPXHOCTEH (puc. 61).

Pucynok 61

Pebpa mpusmbl o0o3HauuM onHoil OykBou (D, E, K), a nupamuasl — nByms
oykBamu (SA, SB, SC).

3agady CBOJAMM K OMPENEIICHUI0 TOYEK BCTpPEYH pedep MUpamMuibl C TpaHsIMU
npu3Mbl.  OCOOGHHOCTH  3TOTO  MPUMEpA — I'PAHU  MPU3MBI  SIBIISFOTCS
MPOCIUPYIOIIUMHU TUIOCKOCTSIMU (€€ pedpa mepneHAUKYISIpHbI K Tuiockoctu H).
["opuzonTanbHbie poekiuu 1-2-3 u 4-5-6 TuHu nepecevyeHust yKe UMEI0TCs, OHU
COBIIAJIAI0T C TOPU30HTAIBHON MpoeKuHeil camor npu3Mbl. C MOMOIIBIO JIMHUI
CBS3M HAXOJAT (PPOHTAJIbHBIE NPOEKIIMH ATHUX TOYEK Ha COOTBETCTBYIOIIMX
pebpax. B pesynbrare monydaroT ABE 3aMKHYThI€ JOMaHble TuUHUU: 17-27-3” 'y
BXxoJia U 4”-57-6" y Beixona. Otpe3ku 27-3” u 57-6” 3TUX JUHUN HEBUAUMBIC, TaK
KaK OHU JIeKaT Ha 3a/IHEV TpaHy MHUPAMUJBI.

6.1.3.Cnoco6 ceKyLmnx NrOCKOCTEN

Paccmorpum YaCTHBIN ciry4ail — croco0 BCIIOMOTaTEIbHBIX
[MPOEUPYIOIIMX mnockocteit. OH 3aKito4aeTcs B CIEAYIOIIEM: BBOIUTCS Pl
MJIOCKOCTEN YaCTHOTO MOJ0KEHUS (YPOBHS WM MPOECUUPYIOLINX ), TEPECEKAIOIINX
JAHHBIC TOBEPXHOCTU MO TpaduyecKd MPOCTHIM JIMHUSIM (TIPSMBIM WA
OKpyX)HOCTsIM). [lepecedenne 3THX JIMHUIA MEXTYy COOOM JAaeT TOUYKH, KOTOPHIC
OyIyT OOIMMU ISl KKJIOW M3 JaHHBIX MOBEPXHOCTEH W, CJIeIOBATEIbHO, OYayT
MPUHAJJIEKATh HCKOMOM JIMHUU TIEpeCeUCHUSI.
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PaccmoTrpum cnydail nmepecedeHus IBYX IMOBEPXHOCTEH BpALICHUSA: KOHyCa U
urHapa (puc. 62).

[TocTpoeHne NTMHUM NEPECEYEHU HAUMHAEM C OIPEIEIICHUS OMOPHBIX TOUYEK
1 u 2. Ux ¢ppoHTaIbHbIE TPOSKIIMU HAXOATCA Ha IEPECEUCHUH OYEPKOBBIX JIMHUN
MepeceKaronxcs NoBepxHocren. ['opu3zoHTanbHble TpoeKuuu 1'u 2' HaxoasTCs Mo
JIMHUSIM CBSI3U.

JIns HaxXOXKIEHHUS MPOMEKYTOUYHBIX TOUYEK BBOJUM BCIOMOTATEIIbHbBIC
TOPU30HTAJIBHBIE IIJIOCKOCTH o, [3, Yy, Mepecekamomue o0e MOBEPXHOCTH IO
okpyxHoOCTsM. [lepeceueHue OKpyKHOCTEH MEXKIy COOOW JaeT rOpU3OHTAIbHBIC
npoekuuu Touek (3',4',5', ... 10'), oObmux 11 KoHyca U IuiauHApa. OpoHTAIbHBIC
npoekuu 37, 4” ... HaXOAATCS 0 JIMHUSM CBSI3HU.

CoenuHsisi HaAWAECHHBIE TOYKHM, IOJYYHUM HMCKOMYIO JIMHHUIO TEPECEYEHUs Ha
KOMILIEKCHOM YEPTEXKE.

JIns  HaxXOXIEHHS JIMHUM TIEPECEUYCHUS B  AKCOHOMETPHUHM, CTPOUM
U30METPUYECKYIO MPOEKLUIO JaHHBIX MOBEepXHOCTEH (puc. 63). [l obecnieuenus
TOYHOCTU AaKCOHOMETPUYECKOTO HM300paKEHHsI NEPECEKAIOIINXCS MOBEPXHOCTEN
yCTaHaBIMBAEM OCH KOOpPAUHAT (X, Y, Z) TaK’Ke U HAa KOMIUIEKCHOM YEpTEXKE.

Jlanee BBINOJNHSEM B M30METPUM I[OCTPOECHUE JIMHUM T[EpEeceYeHus: B
KOOPAMHATHON TIOCKOCTH Xo0oYo, TO €CTh MOCTPOCHHWE BTOPUYHOMN MPOEKIIHH.
OT KaKIOM OTMEYEHHOM JIMHMM IIEPECEUYCHMS] OTKJIAABIBAEM IO BEPTHUKAIBHOMN
JUHUM (MapajyieIbHOM OCH Z,) BBICOTY, U3MEPEHHYIO Ha KOMIUIEKCHOM YEPTEKE.
To ecTp mMoOdydyaeM aKCOHOMETPUUYECKHE TMPOEKIMU TOYeK 1o, 2o, 3o, ... 10,.
CoenuHssi HalZICHHbIE TOYKHM IUJIABHOW KpPHWBOM, MOJYyYHM aKCOHOMETPUYECKOE
N300paKeHUE JIMHUY [IEPeCceUeHHs JaHHBIX TOBEpXHOCTEH (puc. 63).
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Pucynok 62
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Pucynok 63

[TocTtpoeHnne pa3BepTOK UWIMHAPA ©U KOHYCa C HAHECEHUEM JIMHUU
MepECEUYECHUS:

Pa3BepTka OOKOBOW TMMOBEPXHOCTH IWJIMHJPA — MPSIMOYTOJILHUK, JIJIMHA
KOTOPOTO paBHA JJIMHE OKPY>KHOCTH OCHOBaHHUA paauyca R, a BeIcOTa — BBICOTE
nunubapa H. PazOuBaeM ocHoBaHWe IUIWHIpa (TOPU3OHTAIbHAS MPOEKIIUS) Ha
8 paBHBIX YacTe M 4epe3 KaxIyr TOYKY JEJICHHUS MPOBOJUM COOTBETCTBYIOIIHE
oOpasymoIue, OTKJIaJbiBasi HAa HHUX BBICOTHI TOYEK JIMHUM TIEPECCUCHUSI.
JlanmpHelee NocTpOeHUE Pa3BEPTKU WIMHAPA BUIHO U3 YEPTEKA.

Pa3BepTka KoHyca mpencTaBisier co00i cekTop Kpyra paauyca L, ¢ yriom npu
Bepmude ¢ = 360 R/L, rnie R — paanyc ocHoBaHus KoHyca, L — oOpasyrorast
KOHyca. /[Ji1 HaHEeCeHUs JIMHUM MEPECECUCHUS AEIUM OKPYKHOCTh OCHOBAHMS Ha
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12 paBHBIX ~4acTeid, MPOBOAS 3aTEM UYepe3 KaXKAYyD TOYKY JICJICHHS
COOTBETCTBYIOIIIME 00pa3ylolue.

Ha onpeneneHHoM pacCTOSIHUM OT HUX CTPOUM JOTOJHUTEIbHBIE 00pa3yIouue
yepe3 KakIyl TOYKYy JIUMHUU TnepecedeHusi. [locKonbKy, KpoMe OYEepKOBBIX
GpoHTaNbHBIX, O00pa3yloIIMe KOHyca MPEACTABISIIOT COOOW MpsMble OOIIEro
MOJIOKEHUSI, UCTUHHBIA pa3Mep PACCTOSIHUS OT OCHOBAaHUSI WJIM BEPIIMHBI [0
JeXalluX Ha HUX TOYEK MOXHO TOJYy4YHUThb, OTHOCS €ro K HaTypaJbHbIM
00pa3yIoIIuM, TO €CTh MOJIb3YSICh METOAOM BpAIlICHUS.

6.1.4.Cnocob KoHUueHTpu4ecknx coep

OTOT crioco0 MPUMEHSETCA B Cllydae, KOTJIa OCH JIByX MOBEPXHOCTEH BpalleHUs
MEPECEKAIOTCS MOJ HEKOTOPBIM YIJIOM M HaXOAATCA B IUIOCKOCTH, MapajuleIbHON
KaKOW-TMOO IMIIOCKOCTH MPOEKIHi (0COOEHHO B TOM cCilydae, KOorja Ha 4epTexe
JlaHa TOJILKO OJIHA MPOEKLUS JIeTaneil).

[ITap co BCSIKOM MOBEPXHOCTHIO BPALIEHUSA, OCh KOTOPOU MPOXOAUT Yepe3 LEHTP
mapa, IIepeceKaeTcs N0 OKPYKHOCTAM. OTH OKPYKHOCTH HAaxOAsATCA B
IUIOCKOCTAX, IEPIEHIUKYJSIPHBIX K OCH TOBEPXHOCTH  BpalleHUsA, U
MPOCHHUPYIOTCA HA OJHY M3 IUIOCKOCTEM MPOEKIUMKA B BHJIE MPSIMBIX, B 3TOM
COCTOUT MPEUMYIIECTBO criocoda cdep.

Ha puc. 64 nana ¢poHTa/IbHAs MPOEKUHUS IIapa, MEPECEKAIOIIETOCs C KOHYCOM U
nuuHapoM. Kak BUIHO, HEHTP MIapa HAXOIWUTCS HA NMEPECEYEHUH OCEN TAHHBIX

IIOBEPXHOCTEH, a JIMHUM €ro MEePEeCcEeUEHUsI C HUIMU — OKPYKHOCTU AMAMETPOB: |-
2, 3-4, 5-6.

Pucynok 64

I[Ipumep.

JlaHbl KOHYC W HWIMHAP, OCH KOTOPBIX MEPECEKAIOTCA MOJ HEKOTOPBHIM YTIJIOM.
[TocTpouTh JMHHUIO NIEpeCceUeHus 3aaHHbIX MOBEPXHOCTEH (puc.65).

Camylo BBICOKYIO M CaMyK HHU3KYIO TOYKU | M 2 JIMHUM MEPECEUCHHS] HAXOISAT
HEIMOCPEJICTBEHHO B TMEPECEYCHUN KpaWHuUX oOpasyomux Ha (GPOHTAIBLHON
MIPOCKIIMU 33JJaHHBIX TTOBEPXHOCTEH.
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Pucynok 65

JIns Hax 0K IEHUS] TPOMEXKYTOUHBIX TOUEK 3, 4, 5, ... mpoBoaAT U3 ueHtpa O” psn
BCIIOMOTaTeNbHBIX KOHIIEHTpUUeCcKuX cdep paauyca oT R 1o Ry, kotopeie
pacceKaroT 3aJjaHHbIe Tea Mo OKPYKHOCTAM. Ha (hpoHTaIBHON TPOEKIU 3TH
OKPYXHOCTH MPOEHUPYIOTCS B MPSIMbIEC TUHUU U, IEPECEKASICh MEXKAY COOOMH,
ONPEIENSIOT TOUYKH JIMHUU TIepexoa.

Tak, 11t HaX0X1eHUs To4eK 3 (0AHa U3 HUX HEBUAMMA) POBOJAT chepy paauyca
R, KoTOpas mepeceyeT MUIUHAP M0 OKPYKHOCTH auaMeTrpa a”’h”, KoHyc — 1o
OKPYKHOCTH IHaMeTpa C”. B nmepeceueHnn yKa3aHHbIX OKPYKHOCTEN
ONpeAeNsoTCA TOUYKH 3. [[OpU30HTaNbHBIE TPOCKIIUU ITUX TOUEK HAXOASATCS Ha
OKPYKHOCTH (Iapajuiesin), MpoBeAcHHOM 13 neHTpa O' paanycom, paBHbIM Cd”/2.
Bce ocranbHble TPOMEKYTOUHBIE TOUKH ONPEAEIIAIOTCS aHAJIOTUYHO.

Tak Kak nepecekarouecs Teia CAMMETPUYHBI, UX JIUHUS MIEPECEUCHUS TAKKE
cumMeTpuuHa. Ha GpoHTanbHON MpOeKIuu HEBUIUMAS YaCTh JIMHUU TTEPECCUCHUS
cinuBaercs ¢ BUAUMON. Touku 4 (Ha TOPU3OHTAIBHOW MPOEKIINH) CIIYkKaT
IpaHUIIAaMHU pa3/ielia BUAUMON U HEBUIMMOW YacTH JIMHUU MEPECEUCHUSI.
HaviienHple TOUKHA COEAUHSIOT TUIABHOW KPUBOM 10 JIEKATy.

6.1.5.Cnocob akcueHTpuYeckux coep

VYkazaHHBII CIOCOO MOCTPOCHHUSI IMHUHU TIEPECEUCHHUS IBYX TTOBEPXHOCTEH
COCTOUT B IPUMEHEHUH BCIIOMOTATEIbHBIX C(hep, MMEIONMUX Pa3InYHbIC IICHTPHI.

[MIpumep 1 (puc. 66).
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Pucynok 66

B sTOM npuMepe 1eHTphl BCIIOMOTaTeNIbHBIX CPep MOKHO OpaTh B JIFOOOW TOUKE
OCH MOBEPXHOCTH BpalieHus. [lo3Tomy nocTpoeHre TMHUH NEPECEUECHUS B 3TOM
CJly4ae MO>KHO BBIIIOJHUTH HE TOJIBKO CIIOCOOOM KOHLUEHTPUYECKUX cep, HO U
CIIOCOOOM 3KCIIEHTpUYECKHX chep.
B npumepe npoBeneHsl yeThipe chephl paiuycoB 11, I, I3, 4 U3 pa3IuUHbIX
1eHTpoB O3, Oy, O3, O4, PaCNONOKEHHBIX HA OCH 1 TOBEPXHOCTH BpaICHUS.
Kaxmas u3 atux cep nepecexaercs ¢ JTaHHBIMU TOBEPXHOCTSIMU T10
OKPY>KHOCTSIM, TOUKHU NIEpECeUEHUs KOTOPBIX U OyAyT TOUYKAMU JIMHUU
IIEPECECUEHUS] TOBEPXHOCTEM.
[Mpumep 2 (puc. 67).
JIaHbI yCEUEHHBIN KOHYC U YETBEPTH KOJIbLIA, OCU KOTOPBIX MEPECEKAIOTCS MO
yrioM 90°. IToCTpOUTh IMHUIO TIEPECEYEHHUS 3aJaHHBIX TIOBEPXHOCTEN.
HauBpICHIyt0 1 HAMHU3IIYIO TOYKHU | ¥ 2 TMHUM NTEepECEUCHUS 3aIaHHBIX
MOBEPXHOCTEN HAXOJST HEMOCPECTBEHHO B IEPECECUCHUH KPAMHUX 00pa3yIOIInuX
Ha (POHTAILHOM MpoeKIuH. /{151 HaX0XKACHHS MPOMEKYTOUHBIX TOUEK 3 uepe3
LEHTP KPYTrOBOT'O KOJIbLIA MPOBOJAAT (PPOHTAIBHO-NPOEIIUPYIOLIYIO IIIOCKOCTh P.
Omna nepeceyer KOJbLO M0 OKPYKHOCTH; & — €€ (pOHTaIbHas TPOEKIHS,
KOTopasi HaxoaAuTcs Ha cepe, npoBeneHHon u3 nentpa O;. [poekuuro O; neHTpa
chepbl HAXOIAT Ha MIEPECEUCHUU OCU KOHYCa U KacaTeabHoM 1”01 K
HaIpaBJISIOLIEH OKPYKHOCTH KoJiblia B Touke t”. Cdepa ¢ HeHTOM B TOUKE
O, mepecekaeT KOHyC 10 OKpykHocTH d”.
B nepecedyenuu a”’u C’noiyyaroTcsi ABE 0OIIME TOUKHU 3 U 31 IMHUU TIepeCeUCHUs.
[IpomMexyTOUHbIE TOUKU 4 U 5 ONPEETAIOT aHATOTUYHO.
["opu3oHTaIBHBIE NPOEKIUU TOUEK 3, 4, 5 TMHUU NIEPECECUEHUSI ONIPEAECISAIOT IpH
oMoty (GPOHTAIBHOMN TUIOCKOCTH Q. DTa MIOCKOCTh PACCEKAET KOJIBIIO IO
napaiiesiv, YTO BUIHO U3 uyepTeka. Touku 4 jexar Ha KpallHUX 00pa3yIomux
TOPU30HTATBHON MPOEKIMU KOHYCA U CIIyKaT IPAaHUIIAMU pa3iesia MEeXIy
BUJMMOM U HEBUMMOM YaCTSIMM JIMHUY NepecedyeHus. HalieHHbIe TOUKH
COEJIMHSIOT TUIABHOM KPUBOM 10 JIEKaITy.

YacTo 3T0T crnocod Ha3bIBalOT CIOCOOOM CKOJb3ALET O mapa.
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6.1.6.0cobble cnyyan nepecevyeHuUs.

1. TToBepXHOCTH B TOUKAX KacaHWUsS UMEIOT OOIIIe KacaTeIbHbIE MIIOCKOCTH.
Teopema (0 JBOWHOM CONPUKOCHOBEHUN).
Ecnu aBe mOBEpXHOCTH BTOPOTO MOPSAAKA UMEIOT IBE TOUYKH COMPUKOCHOBEHUS U
o01IHe KacaTeabHbIe TUIOCKOCTH B 3TUX TOYKAX, TO JIMHUA UX MEPECCUCHUs
pacmajiaeTcsi Ha JBe TUIOCKKE KPUBBIE BTOPOTO TOPSAKA.
Cdepa n >munTHYecKuii TUIUHAP MEPECEKAOTCS N0 IBYM OKPYXHOCTSAM. OHU
UMEIOT JIBe 001mue Touku A 1 B 1 1Be 001ie kacaTenbHbIe MIIOCKOCTH B 3TUX
Toukax. [I[pocTpaHCTBEHHAs TMHUS TIEPECEUCHHSI pacliaiach Ha JIBE IJIOCKHE
KpHUBbIE — OKPYKHOCTHU (puc. 68).

ah‘:ga‘f

Pucynok 68

2. JIBe mepeceKaronumecs MOBEPXHOCTH KacaroTCs TPEThE MOBEPXHOCTH BTOPOTO
OpsAKA.

Teopema (teopema I'.'Monxa).
Ecnu aBe nepecekaroiuecss HOBEpXHOCTH BTOPOTO MOPSIKA MOTYT OBITh ONHMCAHBI
BOKPYTI TPEThEN ITOBEPXHOCTH BTOPOr'O NOPSIKA TN BIIUCAHBI B HEE, TO OHU
IIEPECEKAIOTCs 110 IBYM IUIOCKUM KPUBBIM BTOPOT'O IOPSAKA.
Teopema MoHXka — 4aCTHBIN Clly4ad TEOPEMBI O JIBOMHOM CONIPUKOCHOBEHHUH.
Hampumep, moBepXxHOCTH KOHYCA U IIJIUHJIpA C 00IIeH PpOHTATHHOM MIIOCKOCTHIO
CUMMETPHUH KacaroTcsi chepbl O OKPYKHOCTAM 17-2"u 37-4”. JIunus nepeceyeHus
MOBEPXHOCTEHN MpPEJICTABISAET COOOM ABA AILTUIICA, TUIOCKOCTU KOTOPBIX
NePIEHANKYIJIIPHBI (PPOHTATHHOMN TIOCKOCTH MpoeKIui (puc. 69).
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Ha pHC. 70 JaHbl IBA KOHYCA, OIIMCAHHBIC BOKPYI' OJTHOT'O X TOI'O JKC IIapa.
Ocu KOTOPLBIX IICPCCCKAIOTCA I10A IIPAMBIM YIJIOM. HOCTpOHTB JIMHHIO
MCPCCCUCHUA 3aJaHHBIX HOBerHOCTCﬁ.

2Il

Pucynox 70

HauBpiciine 1, 3 W HauHu3mMe 2, 4 TOYKKM JIMHUM TEpexoJa HaxXoIiT B
MEepPeCeUeHN KpaWHUX 0Opa3yromux Ha (QPOHTAIBHON MPOEKIUU 3aJaHHBIX
noBepxHocTed. Ecimmu cdepa kacaercs 00eux TMOBEPXHOCTEH, TO JIMHUS HX
NepeceyueHusl pacraiaeTcs Ha JBe TUIOCKHE KpUBBIC (B HAIIEM MpUMEpPEe — Ha J[Ba
paznmuuHbIX aumnca). Ha dpoHTanbHON MPOEKIMHU ATH AJUIMICHI U300pakaroTCs
OTPE3KaMH MPSIMBIX, & HA TOPU3OHTATILHON — 3JUTUIICAMM.

Toukn 5 u 6 mepeceueHHs] JIUIMIICOB HAXOJAT Ha OKPYKHOCTH paauyca C/2.
[TocTpoeHne MpOMEKYTOUHBIX TOYEK SICHO U3 YEPTEXKA.

Jns onpenenenus BUAUMMOCTH JIMHUM NEPECEUYECHHS] Ha TOPU3OHTAIIBHONW IIPOECKINN
MPOBOJIAT CEKYIIYIO IITOCKOCTh P (depe3 ochk kKoHyca ¢ BepinHoit S). Touku 7, 8 u
9, 10 cmyxaT rpaHUIlaMu pasjiesa MeKIy BUIMMON U HEBUIMMOMN YaCTSIMU JTMHHUM
nepeceuenns. Ha ppoHTanbHOM MPOEKIIMKM HEBUIMMAS YaCTh JMHUU TEPECCUCHUs
CIIMBAETCS C BUIUMOM.

[Tpsimbie 1-4 u 2-3 — Gonbime ocu aUNcoB. [Ipsmeie 5-6 u 11-12 -- mansie ocu
AJUTUIICOB.
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Ha puc. 71 gansl 1Ba WMJIMHIpA C OAMHAKOBBIMU JuaMeTrpamMu. Ocu HUIMHIPOB
IIEPECEKAOTCS N0 NIPSAMBIM YIJIOM.
371ech B IIEpeCeYCHU HUIMHAPOB MOJIY4Yar0TCs ABa OAUHAKOBBIX uunca 1-2 u 3-
4, KOTOpBIE IPOELUUPYIOTCS Ha IIOCKOCTh V B BUAE NPSMBIX, @ HA IJIOCKOCTh H —
B BUJE OKDPYXXHOCTEH, CIIMBAIOIIMXCA C IPOEKIUEH OCHOBAHUA OJHOIO W3
LUJIMHIPOB.

al ’ dl I
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7.PA3BEPTKU NOBEPXHOCTEMN
7.1.0BLUNE TTOJIOXEHUA

ITox pazBepThIBaHMEM CIIELYET IOHUMATh COBMEILEHUE BCEU IIOBEPXHOCTH Tella
C IUIOCKOCTBIO.

PA3BEPTKOI HaseiBacTcs ¢urypa, B KOTOPYIO mpeoGpasyercs MpH
COBMEUICHUH C IJIOCKOCTBhIO MOBEPXHOCTb, MOJApa3yMeBaeMmasi Kak TruOKas, HO
HEpacTsKUMask U HeC)KUMaeMasl IUICHKA.

Pa3BepThiBaeMble TMOBEPXHOCTH MOTYT OBIThb pa36epmuvléarOwjumMuca Hu
Hepa36epmuvlearOUUMUCA.

K PA3BEPTBIBAIOIIMMCS oTHOCATCS Takue MOBEPXHOCTH, KOTOPBIE MOTYT

ObITh COBMEIIEHBI C IJIOCKOCTBIO 0€3 pa3pblBOB U CKIaaoK. K atomy Tumy
OTHOCSITCSI BCE MHOIOTPAaHHBIE IIOBEPXHOCTH. Pa3BepTKOM MHOTrOTrpaHHOU
NOBEPXHOCTH SIBJIAETCA IUIOCKash (urypa, TMONy4eHHas IOCIIEI0BaTEIbHBIM
COBMEILIEHWEM C OJHOM M TO K€ IUIOCKOCTBIO Bcex ee rpa”ed. [loaromy
IIOCTPOCHUE PAa3BEPTKHM MHOTOI'PDAHHOM ITOBEPXHOCTU CBOIUTCSA K OIPENCIICHUIO
HaTypaJIbHOTO BUJIA €€ OTIAEIbHBIX TPAHEH.
W3 KpUBBIX IOBEPXHOCTEH K YHCIY Pa3BEPTHIBAIOIIMXCS OTHOCATCA TOJIBKO TE
JIMHEWYaThle MOBEPXHOCTH, Y KOTOPBIX KacaTenbHas IUIOCKOCTh BO BCEX TOYKAX
OJIHOM W TOM e oOpa3zyroieit moctosinHa. Ecnu ke y TruHeHyaToi MOBEpXHOCTH B
pa3IMYHBIX TOYKaX OJHOM M TOM ke oOpasyrolieil pa3Hble KacaTelbHbIe
IIJIOCKOCTH, TO OHA HE Pa3BEPTHIBAECTCS U HA3BIBAETCS KOCOM MOBEPXHOCTHIO.
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Takum o00pa3oMm, K 4YHCIY pa3BEPTHIBAOIIMXCSA JIMHEHYAThIX MOBEPXHOCTEN

OTHOCATCS UWJINHAPUYecKue (puc. /2a), koHu4deckue (puc./20) M TOPCHI
(puc. 72B).

Pucynok 72

Bce ocranbHbIC KPUBLIC IIOBCPXHOCTHU HC PaA3BCPTHIBAKOTCSA Ha IINIOCKOCTH H
IIO9TOMY IIPpHU HCO6XOI[I/IMOCTI/I HU3TrOTOBJICHHUA 2THX HOBerHOCTCﬁ U3 JUCTOBOI'O
Marcpuajia ux HpI/I6J'H/I)KCHHO 3aMCHAIOT pa3BEPThIBAIOITMUMHCS ITIOBEPXHOCTAMMU.

CBOWCTBA PA3BEPTOK:

1) KEI)KI[Oﬁ TOYKC ITIOBCPXHOCTU COOTBCTCTBYCT CAMHCTBCHHAA TOYKA €C PA3BCPTKU,
2) JJINHA JIMHUHW Ha Pa3BCPTKE paBHA IJIMHC COOTBGTCTByIOHIeﬁ JIMHHUH Ha IIOBCPX
HOCTH,

3) Ha pa3BCPTKC COXPAHAIOTCA BCIIMYNHEI INIOCKHUX YIJIOB.

[TocTpoenue pazBepTku rpapuyecKy.

7.1.1..AHannTU4YeCcKum cnocood

OTOT cmoco0 3akioyaeTcs B HAHECEHUM Ha YepTeX pa3BEepPTKU BCEX

MPEABAPUTEIILHO  BBIYUCIISIEMBIX — pa3MEPOB, HEOOXOJUMBIX JUIsI  PacCKpos
Marepuaa.
[ununap. Pa3BepTka 60KOBOI MOBEPXHOCTU MPSIMOTO KPYrOBOTO HUIUHApPA (pHC.
73) mpencraBiseT co0OW MPSAMOYTOJIBHUK, BBICOTA KOTOPOTO paBHA BBICOTE
mwmHapa (H), a qmmHa — muinHe OKpy»KHOCTH (auamerp ) OCHOBAaHHUSA. MOYKET
OBITH OCYIIECTBIICHO PA3JIMYHBIMU CIIOCOOaMU, KaK aHAIMTUYECKH, TaK U

d gd
Pucynox 73
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Konyc. Pa3Beprka mpsmoro kpyroBoro kKoHyca (puc. 74) mpenacrtaBisieT coOoi
CeKTOp Kpyra, paauyc kKotoporo R paBeH mimHe oOpasyiomiei KoHyca, a
LIEHTPANIBHBIN yTroJI @° onpeaenseTcss popMyJIoi:

¢=180°d/R.

Pucynok 74

8. [locTpoeHue nmepcneKTUBbI FreOMEeTPHUYECKHX TeJl
8.1. Bbi0op TOYKH 3peHUs U I0JI0KEHUS] KAPTUHHOM IVIOCKOCTH

JUjig 1oJIydeHUsl XOpOILIEro NepCIeKTUBHOIO N300paKeHUsT pEKOMEHIYETCs
npu  BbIOOpE TOYKM 3pEHHS M TOJOXKEHHS  KapTUHHOM  IUIOCKOCTH
PYKOBOJCTBOBATHCA CIIEIYIOMIMMHU ITPaBUIIaMU, BEIpPAOOTaHHBIMU MTPAKTHUKOM.

1. Ilonojxcenue mouku 3peHus JODKHO 0OECTICUMBATH XOPOIIYIO
0003peBaeMocTh npeameTa. Ero coctaBHble 4acTH HE JOJKHBI 3aTOPaKUBATh IPYT
Apyra.

Yeon 3penusa ¢ - yron Mexny npoenupyomuMH JTy4aMy, HallpaBiIe€HHbIMU
B KpallHHE TOYKM IUIaHa mpeaMmera (puc. 75), MOKHO Opath B mpezenax ot 18 no
53°.

Jlns Toro 4toObl MpeaAMET ObUI SICHO BHUJIEH 0€3 MOBOpPOTa T'OJIOBBI, YTOJ
3peHus M0JbKeH ObITh He Oosiee 23°. Tak kak pa3Mephl KapTHHBI BCETJa HEMHOTO
OombIie pa3MepoB HM300pakaeMoOro Ha HEW TPEIMETa, TO HAUAYUUIUM Y2I0M

3peHus 013 KapmuHwl cuutaercs yron ¢ = 28°. [Ipu 3ToM 3HaueHUM HAaUOOJIBIIINMA
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pasmep (00) xapTuHBI (IIMPHHA WU BBICOTA) 8060e MeHbute € ynaneHHOCTH ()
OT TOYKH 3peHus, 1.e. d/00 = 2.

2. KapTuHHYIO IUIOCKOCTh OPUEHTUPYIOT TakK, 4TOObI TjaBHas Touka P
OKa3aJiach B TIpeJiefiaX CpeaHEH TPETH IMIMPHUHBI KAPTUHBI, 2 TOPU3OHTAIBHBIN CIIET
K, xapTMHHOW TJIOCKOCTU C OJIHOM M3 CTOPOH IUIaHa (Yalle BCEro - C rjaBHbIM
dacamoM) cocTaBis1 yroj ot 25 g0 35°.

I{enecooOpa3Ho, KpoMe TOTO, KAPTUHHYIO TUIOCKOCTH COBMECTUTH C OJTHUM
u3 pebep npeameTa, KOTOpoe Ha MEePCIEeKTUBHON Npoekiuu OyaeT u300paxeHo B
WUCTUHHYIO BETTUIHNHY.

Ha mnpaktuke mymsa BbIOOpa TOYKK 3pCHUS W TIOJIOKCHHUS KapTHHHOU
IUIOCKOCTH TPUMEHSIOT I11a0JI0OH, W3TOTOBJIEHHBIM W3 JIMCTOBOrO KapTOHA IIO
pa3Mepam, yKa3aHHbIM Ha puc. 76.

JIsisi mepeHoca TOYeK ¢ KOMIUIEKCHOTO 4YepTelka Ha KapTUHY MPUMEHSIOT
MOBOPOTHYIO JIMHEHKY, HW3TOTOBJICHHYIO TakKe€ W3 JIMCTOBOTO KapTOHA IO
pasmepam puc. 77.

3. BbicoTy ropuzoHTa OOBIYHO MPUHUMAIOT HA YPOBHE TIJa3 4eIOBEKa,
cTosmiero Ha 3emiie, T.e. h = 1,5 - 1,7 m. IIpu n300pakeHUH 3aCTPOUKH OOJBIIOTO
paiioHa BBICOTY ropu3oHta OepyT paBHOW 100 M u Gonee. Takyro mepcreKTUBY
Ha3bIBAIOT MEPCHEKTUBOM "'C MTHYbETO ToseTa".

HNrak, Ha TmepBOM »JTame TMOCTPOCHHUS TMEPCIEKTUBBI TIO0 3aJaHHBIM
MPSIMOYTOJIBHBIM TIPOEKITUSM 3/IaHUS UITU TIPEeIMETa HEOOXOANMO:

- BBIOpATh MOJI0KEHUE TOUYKH 3PEHUS OTHOCUTEILHO TIPEIMETA;

- YCTAaHOBUTH HAIIPABJICHHUE TJIABHOTO JIy4a,

- OIIPCACIIUTD ITOJIOKCHUC KapTHHHOﬁ IINTOCKOCTH.
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8.2.MeTo apXHUTEKTOPOB

B mpaktuke paGoThl apXUTEKTYPHBIX MACTEPCKUX IMUPOKO MPUMEHSIETCS
METOJI TOCTPOEHHUS TMEPCHEKTUBHBIX H300paKEHUN C MCIOJIB30BAHUEM TOYEK
CX0/1a MapalIeIbHbIX MPSIMBIX.

[TocTpoeHune nepcrneKTUBLI JaHHBIM METOJOM OCHOBAHO Ha HUCIOIb30BaHUU
OpPTOTOHAIBHBIX MPOEKUUNA MpPEeIMETa U MOXET OCYIIECTBIATHCS Ha OTIAEIBHOM
aucte. CymHOCTh METOJIa CBOJUTCS K TMOCTPOCHHIO TMEPCHEKTUBBI OCHOBAHUS
(1aHa) mpeaMeTa W K MOCIEAYIONIEMY ONPENETICHUIO MOJOKEHUS OTIEIbHBIX
TOUYEK U300pa>KEHUS IO BHICOTE.

HPUMEP. I[locTponuTh NEpCIEKTUBY TEOMETPUUECKOTO TEJNA, 3aJaHHOIO B
OpPTOTOHAIBHBIX MPOEKIIUSAX HA puUC. 78.

[TocTpoenne mpoBOANM B CIAEAYIOIIEM MOPSIIKE.

1. PyKOBOJACTBYSCH BBIIICU3IOKEHHBIMA TPABUJIAMUA HA3HAUEHUS TOYKHU
3peHusl M KapTuHbl, yepe3 peOpo D;=E; mimana tena mposomum ciex Ki(010;)
KapTUHHOM TUIOCKOCTH, HAMEYaeM OCHOBAHMS TOYKU 3PEHHs S; (TOUKY 3pEHHs) U
rIaBHOH To4ku P;. IIpoBOAMM JIMHHIO TOPU30HTA HA PACCTOSHHHM N OT JIMHHH
OCHOBaHUs KapTHUHBI (Ha GPOHTAILHOM MIPOCKITUH).

2. Ha ropusoHTanmpHOW mpoeknuu (cM. puc. 78) TPOBOAUM IIPsIMBIC,
COCIMHSIONINE OCHOBAaHWE TOYKHM 3PEHHSI S; CO BCEMH BHIMMBIMU BEpIITMHAMHU
OCHOBAHMSI MPEMETA.

Touku nepeceuenns 1, 2, 3, 4, 5 u 6 3TUX MPSAMBIX C OCHOBAHHUEM KapTHHBI
MEePEeHOCHM B TepcrekTuBy (puc. 79) W TpoOBOAUM dYepe3 HUX TOHKHE
BepTUKaJIbHBIC JIMHUU. [lepeHocum B epcriekTuBy Takxke Touku D1 1E; u A;'.

3. IlpoBoaM Ha TOPU3OHTANBHON mpoekiuu mnpsmeie S;F; m SiF'
(mpoexumu nydeit SF u SF'), mapannenbHble CTOPOHAM OCHOBAaHMS TIPEIMETA, 10
nepeceueHusi ¢ ocHoBaHueMm kapTunbl K; B Toukax F; u F;' (ropuszoHTasibHBIC
MPOCKIMKM TOYEK CXOJ1a); ompeaessieM (CM. puc. 79) Ha JMHUU TOPU3OHTA TOYKHU

cxona F u F' ropusoHTansHbIX pedep JaHHOTO Tena.
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4. CTpouM TNEpCHEKTUBY OCHOBAHHUSl Tella, TMOJb3YSICh CIOCOOOM,
PAaCCMOTPEHHBIM B ITPUM. | peabIayIIEel TEMBI.

[Ipexne Bcero, ctpouM nepcnektuBy cropoH EN, EM u BL, coenunss touky
D:,=E; (cm. puc. 79) ¢ Toukamu F u F', a Touky A' - ¢ Toukoii F', u onpenensem
nonoxenue BepmH N, M, B u L (B mepcnektuBe oHM He 00O3HAYEHBI) MpU
MOMOIIH BEPTUKAJIBHBIX MPSAMBIX, IPOXOASIIUX yepe3 Touku 1, 3, 5 u 6.

[Tocne aroro, umes nepcnektuBy BepiinH E, N, M u B, ctpoum nepcrnektuBy

OCTAJIBHBIX CTOPOH W BCPIIMH OCHOBAHUA.
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5. Ctpoum mepcnektuBy pedbpa DE wmm (DD,;), oTknagsiBas ot Touku D,
BBEPX BJI0JIb BEPTUKAILHON TIPSIMOM HATYPAIbHYIO JTMHY 3TOTO pedpa.

6. Ctpoum nepcniektuBy pedpa AB, oTkianbpiBas ero HaTypaiabHYIO JIJTMHY B
BUJIe oTpe3ka A;'A’, paco0KeHHOI0 B KAPTHHHOM MJIOCKOCTH.

Otpe3ok A;'A' MOXKHO paccmaTpuBaTh WJIM Kak Ipoekiuio pedbpa AB Ha
mwiockoctn K, WM Kak JIMHUIO TEpeceYeHusi C IUIOCKOCThIO KapTHHBI

MPOJOJKEHHOW TPaHU MPEAMETA.

——

L2 A3 Psb, 5 DL, 6,

\\|

K, ==
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Pucynok 80

/. JanpHeimne MOCTPOEHMS BBINOJHEHbI Ha puc. 1.42 u 3akmoyaroTcs B
MIPOBEICHUH TOPU3OHTAIBLHBIX pedep mpeaMeTa, Uaymux B Touku cxona F u F'.
IIpumeuanue. [lepcnexktuBa Tena Ha puc. 79 u 80 moctpoeHa B macmrade 2:1

10 OTHOIICHMIO K pa3MepaM OPTOTOHAIBLHOTO uepTeka (cM. puc. 78).
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9. OCHOBbI NOCTPOEHUA TEHEUN

[TocTtpoenue TeHeH © H300pakeHHE CBETOTEHH HA AapPXUTEKTYPHBIX
yeprekax 3JaHUM MOMUMO TMpUAaHUsT UM  OoJibllied  HArJdsgHOCTH U
BBIPA3UTEIBLHOCTH MUMEET M JIPYyrue KOHKPETHbIE 1EJU. 3Has MacliTald deprexa,
MOXHO 0€3 IMJIaHa OMpEAeNIUTh pa3Mep WU «BBIHOC» JIO0OM BBICTYIAIOIIECH OT
IJIOCKOCTHU (pacasia yacTH 37aHUs.

[To BenmuMHE TEHU, TTAJAIONIEH HA 3€MJITI0, MOXKHO CYIUTH O BBICOTE 37aHUS
Ha 4YepTeKax reHIuiana. [103ToMy TeHU JOJKHBI CTPOUTHCS TOYHBIMH NPHEMaMU
F€OMETPUYECKUX MOCTpOeHUU. PucoBaHmMe TeHEHM «HA IWa3», HE HMeEIoIIee
MPOEKIMOHHON CBSI3U C (POpMOM 00BEKTa, BEAET K OMMUOKaM B OIlEHKE 00BEMHO-
MPOCTPAHCTBEHHON KOMIIO3UIIUUA OYIyIIETO COOPY)XKCHHS ¥ Ha YepTeKe
HEIOMYCTHUMO.

Ha oproronansHoM 4yepTeke U B aKCOHOMETPUU MIPUMEHSIOT €CTECTBEHHOE
(comHE4YHOE) OCBEIlEHUE, KOrja HMCTOYHHMK CBeTa yAaléH B OECKOHEYHOCTb, U
CBETOBBIC JIy4d MapaieTbHbI IPYT APYTY.

Tenb Ha HEOCBENIEHHON YACTH MPEIMETa Ha3bIBAIOT COOCMBEHHOU MEHbIO
(puc. 81,a). I'panuma (MMHHMS) Ha TOBEPXHOCTH TMPEAMETa, pa3aelsrolas
OCBEHIEHHYIO YaCTh OT HAXOSIICHCS B TEHU, HA3BIBACTCS KOHMYPOM COOCMBEHHOU
meHU.

Tenn, orOpacbiBaemas MPEAMETOM Ha IIOCKOCTh WM TIOBEPXHOCTD,
HA3bIBACTCS naodaroweti meHvio, a JUHUS, OTpaHUYUBAIONMas €€ — KOHTYpPOM
nazgaroweit Teun (manst AS'B).

Konmyp naoaroweri menu onpeoensemcsi KOHmypom cobCcmeeHHOol meHu.

KoHTypbl cOOCTBEHHOW M Tajaroliel TEHW BCErjaa MpeacTaBisOT cOOOU
3amkHymyio Gurypy.

VYuuThiBas BO3MYIIHYIO CPEIy, BBISIBISIOT CaMylO0 CBETIYIO 30HY (OJUK),
caMyio TEMHYIO 30HY (30Ha 6), moayToHa (30HHI 1, 2, 3, 4, 5), pediiekc u KoHTpacT

(puc. 81,0).

2 / ?‘
nadawged mewy 1 0 1 2'3 4 5 6

KOHMY
coocmberou meny

\ ko#m

Pucynok 81
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30Hy majaromiell TeHU MOKa3bIBAlOT TEMHEE COOCTBEHHOM C PACTSHKKOM K
CBETJIOMY TOHY OKOJIO €€ KOHTYpa.

HarnsagaocTh n300paeHus TOCTUTACTCS 08YMsl Onepayusimu.

Ilepsas — mocTpoeHHEe KOHTYPOB (TpaHUIl) TEHEH, YTO SBISETCS 3aaayci
HaYepTATESIIbHOW TEOMETPHH, HA3BIBACTCS «2eOMeMmpuUst MeHell».

Bmopas — tpadudeckoe BBISBICHHE Tpajalldii CBETOTCHH C YYETOM
(bU3MYECKUX 3aKOHOB OCBEIICHUS U (PU3NOJIOTUN BOCTIPUSITHS — «Qu3uUKa meHey,
KOTOpasi Ha3bIBAETCs BO3AYIIHON ITEPCIIEKTUBOM.

Hanpasnenue nyueiti  ceéema Tpu OPTOTOHAIBHOM  IPOCHUPOBAHUU
NPUHUMAIOT TapaUIeNbHBIM OuaeoHanu Kyba, TPaHU KOTOPOTO COBMEIIEHBI C
MJIOCKOCTSIMH  Tipoekiuii  (puc. 82,a). Ilpoexkmmm cBeroBoro nyda S’ u S”
COCTAaBJISIFOT C OCBIO X yroa 45° (puc 82,0).

Pacaz,
z a ~ )

Pucynok 82

HcTuHHBIM yron HakJIOHA Jiyda K TOPU30HTAIBHOM IJIOCKOCTH IPOEKIUU
paBeH ~35°, KOTOpBIH CTpouTCsl Tak: BhluepumBaercs kBaapar ABCD (puc. 83),
3ateM ero auaroHasb AC OTKiIambIBaeTcss Ha TPOJoJDKeHUH cTtopoHbl AD.
[Tonmydyennas Touka E coeaunsieTcsi ¢ Toukoi B, Torna yron AEB u Oyner pasen
UCTUHHOMY YTJTy HaKJIOHA JTy4ya CBETa.

|

Pucynok 83
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[Toctpoennslii Takum oOpazom npsmoyroidsHuk ABFE ¢ cooTHomenunem
ctopon 1:v2 nomo6en cranaapTHOMy OCHOBHOMY (hOpMaTy YePTEKHOIO JIMCTA.

10. MOPAAOK BbINMOJIHEHUA TPADUYHECKUX PABOT
10.1 TPEBOBAHWS K O®OPMJIEHUIO SAQAHUA

1) IIpousBecTn KOMIOHOBKY Marepuaia Ha jucte. [Ipu 3ToM yyecTs, 4TO
burypel ¢ OTHOCAIIMMHUCS K HHUM pa3MepamH JOJKHBI pa3MellaTbCcsl Ha IOJie
YepTeka paBHOMEPHO, ISl 4eT0 MEXIy (GUTypaMud U paMKaMU CIETyeT OCTAaBHUTh
COOTBETCTBYIOILIEE PACCTOSIHUE.

Brerueptuts BcE€ 3amanue ToHKMMHU juHHMsSMH coriacHo ['OCT 2.303-68.
Hanecenue ecex nunuti 0ononnumenbHo2o nocmpoenus 00:13amenbHo.

2) 3anoJHUTh OCHOBHYIO HaAMKUCh. Bee HaaMUCH AOMKHBI ObITh BBITTOJTHEHBI
yepTexHbIM mpudpTom Tum A ¢ Hakiaonom o ['OCT 2.304-81.

Jl71st 5TOro HEOOXOAUMO M3YUUTh MOCTPOCHHE YEPTEeKHOTO Ipudra 10
['OCT 2.304-81, npuoOpecTu HaBBIKM B HAMTMCAHUU OYKB U IU(GP B COOTBETCTBUU
CO CTaHAAPTOM, OCBOUTH BBIMOJHEHHE HAAMUCEN.

3anogHUTh OCHOBHYIO HaJNuCh, BhiMoiaHeHHY0 1o ['OCT 2.104-2006,
YEPTEKHBIM MIPUDTOM:

1) B rpadax 1, 2 — ucmonas30BaTh pasmep mpudTa 7;

B rpadax 10, 11, 13 u T.1. — ucnonb3oBath pazmep mpudrta 3,5

2) Pabora, BBHINOJIHCHHAS B TOHKHX JIMHHUAX KapaHjaiia, caMOCTOSTEILHO

MPOBEPSETCS U MPEIBABISIETCS MPENoaBaTeNto i MPOBEPKH, a 3aTeM
OOBOJIUTCS CIUIOIIHON TOJICTOM OCHOBHOM JTMHUEH.

10.1.1. TPA®UYECKASA PABOTA — LUPUDT YEPTEXHbIN

Heobxoaumo wu3yuuTh mnocTpoeHue uyeprexxkHoro wmpudra no 'OCT
2.304-81, mpuoOpecTn HABBIKM B HamucaHUW OYKB M IU(GpP B COOTBETCTBUU CO
CTaHJIaPTOM, OCBOUTH BBITIOJIHEHNE HA/ITIACEH.

Ha nucre ¢opmara A3 BBINOJHUTE: HaMUCaHWE PYCCKOro andaButa
MPONHUCHBIMU U CTPOYHBIMU OyKBaMHM, HanrcaHue Hudp u 0003HaueHU mpUuPTOM
TUma A ¢ HaKJIOHOM, pazMmep mpudra 14 (mpunoxenue A).

3anogHUTh OCHOBHYIO HaANuUCh, BhIMONHeHHY0 1o ['OCT 2.104-2006,
YEePTEIKHBIM MIPUDTOM:

3) Brpadax 1,2 — ucnonb3oBaTh pasmep mpudra 7;

4) B rpadax 10, 11, 13 u T.1. — Kicmosib30BaTh pasmep tpudTa 3,5 (puc.84).

10.1.2. TPA®UNYECKAA PABOTA — TEXHUYECKUU PUCYHOK

Ueptex BoimonasieTcss Ha aucte Gopmarta A3 (A2). [loctpoenue criemyer
HAUYMHAThH C MPOBEACHUS OCEH CUMMETPHUH OKPY>KHOCTEH, BBIIOJIHEHHBIX JTUHUSIMU
no 'OCT 2.303-68. Bce reomerpuyeckre MOCTPOSHUs OCYIIECTBISIOTCS TOHKUMU
YEeTKUMU JIMHUSIMH U COXPaHSIOTCS Ha uepTexe. Ickomble TMHUM BBIOJIHSIOTCS
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TOJICTOM CIUIOUTHOW JuHHUEH. Bce mudpbl AOKHBI ObITh HANMKUCAHBI YEPTEKHBIM
mpudTOM ¢ pa3MEeTKON uiau ceTkoi. Pazmep mpudra 5.
3aganus:
1)pa3zo0patbcs B TIOJI0KESHUN TEJ IO OTHOIICHUIO K TUIOCKOCTSM TPOCKIHIA;
2)BBINOTHUTH TEXHUYECKUE PUCYHKHU MTPU3MBI, TUPAMHUIBI, IIMJIMHPA, KOHYCa U
I1apa B OPTOTOHAJIBHBIX M aKCOHOMETPUICCKUX MPOCKITHIX (puc.85);
3ananue BeIOpaTh U3 NpuiokeHus b.

10.1.3 FPA®UYECKAA PABOTA — NEPECEYEHUE NOBEPXHOCTEN

UepTexx BBIOIHAETCS HA JUCTE opMata A2 MO 3aJaHUIO0 U3 MPUITIOKECHUS
B.

[locTpoeHHE JMHUM TIEPECEUCHUsS] MOBEPXHOCTEM CBOAUTCS K TPEM
MOMEHTaM: MOCTPOCHUIO JIMHUM TIEPECEUEHUs MOBEPXHOCTEN (M0 ONpeeaeHHBIM
MpaBWJaM HaxoASAT OOIME TOYKHM, MPUHAMJICKAIIME MOBEPXHOCTSIM, a 3aTeM
COCIMHSIOT UX MPH MOMOIIM JieKana - 4eM OoJibIlle TOYEK HalJIeHO, TEM TOYHEe
MOCTPOEHUE); TOCTPOCHUIO Pa3BEPTKH OJHON M3 MOBEPXHOCTEH C HAHECEHUEM Ha
HEEC JIMHUM T[IEPECEUYEHHUs; TOCTPOCHUIO AaKCOHOMETPUYECKOM  MPOCKIUH
MOBEPXHOCTEH C HAHECEHUEM JIMHUY TIepeceUYCHHMsI 110 ToUKaM (puc.86).

10.1.4. TPA®UNYECKASA PABOTA - NEPCNEKTUBA IPYMNMNbl TEN U TEHU
B MEPCIMNEKTUBE

Ueptexx BbITIONHSETCS Ha Jucte QopMara A2 1o 3aJaHUI0 U3 TpuiiokeHus I
(puc.87).

3agaHue COCTOUT U3 JIBYX YacTEH:

1) mocTpouTh mepcreKTUBy rpymmsl Tea (M 2:1);

2) TTocTpouTh TEHH B MEPCIICKTUBE.
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NMPUNOXEHUE A
Ipaguyeckasi paboma — wpughbm YyepmexxHbil
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N 74
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Pucynok 84

[Tpumep odopmnenus rpadhudeckoi paboThl — MPUPT YePTEKHBIN
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NMPUNOXEHUE b
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Fpagpuyeckass paboma — 2pynna men

Pucynok 85

Pucynox 86
[Ipumep opopminenus rpadpuueckoit paboThl — TEXHUYECKUI PUCYHOK
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Ipaghuyeckast paboma — nepeceyeHue noeepxHocmelu
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Fpagpuyeckass paboma — nepcrnekmuea u meHu e rnepcreKkmuee
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[Tpumep odopmitenus rpadpudeckoil paboThl — MEPCIIEKTUBA U TEHU B TIEPCIICKTHBE
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