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PACCMOTPEHO:

ACOBAHO:

L{nki0B0# MeToHuIECKO 3amecTHTe] eKkropa no YBP
KOMHCCHEH 00IIeTeXHHUECKHX /A.Il.Pecennc
JMCIHILIMHE ¥ HHKeHepHo# rpaduku / /" «09» mions 2022 r.

«08» mions 2022 r, .

I pc.lcena'renb:/

‘Urnarenxo X.C.

CocTaBUTED:

K.C. Urnarenko, npenogasatens CKTuC

Metonuueckue ykazaHus JUIsl  TIPAKTUYECKUX pabOT COCTaBJIEHbI B
COOTBETCTBHH ¢ paboyell mporpaMMoi yueOHOM MUCUUILTMHBI, pa3paboTaHHON Ha
ocHoBe DenepanbHOr0 TrOCYAapCTBEHHOTO OOpa30BaTENbHOTO CTaHJIApTa IO
CHEUaIbHOCTH  cpeaHero  npodeccuoHanbHoro  obpazoBanus  08.02.10
«CTpOUTENBCTBO JKEIE3HBIX IOPOT, MYTh U ITyTEBOE XO3AWCTBOY.



BBenenue

JlaHHOE METOMYECKOE MOCOOHNE MPETHAZHAYEHO JJIs1 BBIIIOJHEHHUS
PaKTUYECKUX padOT 1t cTyneHToB criennanbHocTH 08.02.10 CtpouTtenbeTBo
JKEJIE3HBIX JJOPOT IyTh U MyTEBOE X0341cTBO. [locoOue cocTaBIeHO COCTAaBIEHO B
cootBeTcTBUM € nporpamMMoi 1 @I'OC k ypOBHIO IOATOTOBKH BBIITYCKHHUKOB.

CryneHTy Bcera ciielyeT IIOMHHATb, YTO HAaBBIKY BBIITOJIHEHUS YEPTEKEN
NpUOOPETAIOTCS B MPOLIECCE MPAKTUYECKOW padOThI. XOPOIIYIO TEXHUKY YEpUEHUS
MO>KHO MPUOOPECTH TOJIBKO B Pe3yJIbTaTe TIIATEIBHON U AJIMTEIBHON pabOThI HAJl
YepTEKaMHU.

CryneHTy He0OX0IMMO CTPOTO COOJII0ATh CPOKH CllauM rpapuuecKux pador.
He nonyctumo ciaBate 4epTeXH B MOCIECIHUN IEHb CEMECTpPa U HE IPOBHPEHHbBIE
paHee IIPeno1aBaTelIeM.

J171s1 BBIMOJTHEHUS! IPAKTUYECKUX pA0OT CTYAEHTY HEOOXOIUMBI CIEAYIOIIHE
NPUHAIJIEKHOCTH: YepTexxkHas Oymara (popmat A3), kapaHJaly pa3HOW CTENEHU
TBEPJIOCTH, TUHENKH, IBa yroiabHuka(45u 30,60), HUPKYIIb.

B KoHIIe KaXk/10r0 cemecTpa CTYACHTHI CIAI0T alb00M UYepTekel U pabouyro
TeTpaab C YIPAKHEHHUSIMU.

Paznen 1. I'padpuueckoe opopmiieHne Yeprexei.

Tema 1.1. OcHOBHBIE CBEIEHUS 110 ODOPMICHHUIO YEPTEKEN

Bce uepTeku 107KHBI BBIMOJHATHCS B COOTBETCTBUU O cTanaapTamMu ECK/]
Y OTJINYATHCS YETKUM, AKKYPATHBIM UCTIOJTHEHHUEM.

UepTeku BBITIOTHAIOTCS Ha JINCTAX YEPTEKHOM OymMaru ornpeaeseHHOTO
pasmepa u ¢popmara o 'OCTy 2.301-68* (cm.Tab:mn.1).

Pacnonoxxenrne ocCHOBHOM Haamucu Ha popmaTe cMm.puc. 1

Oo6o3nauenue | Pazmep

dbopmarta CTOPOH JIUCTA,
MM

A0 841x1189

Al 594x841

A2 420x594

A3 297x420

A4 210x297




420

Pgpmam A3

297

Puc.1

3ananue no teme. [lonroroButs popmart A4. BeruepTuTh JIMHUU 110 00pasIly, CM.
puc.2

[Tpu BeIMOTHEHUN PAOOTHI YUTHTE CIIEAYIOIICE:

-BBIUCPUYMBAHUE N300pKEHUN HAJI0 HAYMHATH C TIPOBEICHUS OCEBBIX U IIEHPOBBIX
JIMHUI;

-0CEBBIC U IICHTPOBBIC JIMHUH JIOJDKHBI BBICTYIIATh 32 KOHTYP H300pakeHus Ha 2,5-
SMMm;

-TI0JIOKEHUE LIEHTPA OKPYKHOCTHU OMPEAEIISIETCS IEPECEUEHUEM IITPUXOB;

-€CJIM IMaMETP OKPY>KHOCTH HA YepTEXKE MEHee 12 MM, TO IITPUX-ITYHKTUPHAS
JIUHUS 3aMEHSETCS CIUIOIITHOM TOHKOIA;

-IITPUXOBKA HA YEPTEIKE BBIMOJIHAECTCS MO YoM 45.

HauwmenoBauue Hauepraune |Tonwuua = OcHOBHOe HazHauveHue
Cnnowixas Toncras S TTvssn 8NaMAMOID KOMTYDE, NUHITM
OCHOBHan HOHTYPE SLIHSCEHHOIO CEHaHUS
s s Jluuun KOHTYPA HANOMEHHOTO
CrnowHan 1oHKan 5 -5 [COUSHWS, DIIMEDHLIO ¥ BLIHOCHLIE
STAHUN, LUTPMXDEKS
. Y S S Jlwsen obpsina. nuHue
Cnnowtan sonuucras M 3 "2  Ppesrpasm-enus Buaa 1 paspesa
952 s s
rpuxosan _— e 33 Jlusmn HEBWMMOrD KONTYPa
3.5
e s = 1
UJTDM)trrg::g':pHan —~1Ts 31 32 Jlvssn ocesme 1 uesTPOEMe
3.4 Jlvrsn AN M2oSpameHns
S % s 2 !
wrpugny ':g‘:::g:ag —— 35| 5--3S POSMEHTOS, PACNONOWEHHSIX
Yromy nepeq cexywen NnocKkocTE
PasomiHyTan e S...1.55  Tussn cevesini
| |8..2
Cn cunu‘s;:gzgzzxag AV —; - % AnuHesie nusi oSpuiaa
WITpuxXnyHKTUPHAaR 4.5 5 s  Jdlusmn crwBa Ha pazsepTeax,
C ABYMA TONKaMM = 35. e 3 -3 fMHWM oA MEOEPIXEHURA DASSSNTEM,
TOHKERN L——-I COBMELE=HHOM C BHAOM
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pudrsel yeptexunie FOCT 2.304-81%- ycTaHaBiIMBaeT CIEAYIOUINE BUIbI
mpudTOB:

Tun A (d=h/14) Ge3 HakiI0Ha U C HAKJIOHOM 75

Tun b(d=h/10)6e3 HakinoHa u ¢ HaksIoHOM 75 (Ta61.2)

Pazmep mpudra onpeaensiercs BBICOTON MPOMUCHBIX OYKB h B MM.

Jlist ydiero noctpoeHus GopMbl ¥ pa3MepoB OYKB, ITUGP U 3HAKOB CTPOSIT CETKY
¢ siYeiikaMu, UMEIOIMMH opMy MapajiiesiorpaMma 1 KBaJpara, C OCHOBAaHUEM
paBHBIM 6d.

PaccrosiHre MexX 1y clioBaMU paBHSACTCS MPUMEPHO MUpPHHE OYKBBI. BICOTY OYKB
U 1udp Ha YepTekKax, BBITOJHIEMBIX KapaHAaloM, IPUHAMATh HE MeHee 3,5 MM.
Tommuua d muHUE 00BOJIKY MPYU BHITIOJHEHUN HAIIUCEH JOKHA OBITh
OJIMHAKOBOM.

Tabmuma.2
MNapameTp wphdta 8% 23z Pasmep, MM

g§3l5s4
Pasmep wpudta h 18125 ] 35 5 7 10| 14 | 20
TonuwmHa niHuw d | ~» |018|025|035| 050|070 100|140 2,00
wpupTa 10

?Yukgomnponucubvx h 10d | 18| 25| 35|50| 70 | 100]| 140|200

BoicoTa CTpoyHsIx

ot ¢ | 74 |125|180|250| 350|500 700/ 100140
LnprKa NponueHsx
%“i-,"‘%“ﬁffﬂﬂm g | 8d |108[150]|210|300|420|600]|840( 120
AR o

LUnprKa NponncHsx
Gyke A, 1. M, U, bl, Q 7d |126(175]|245|1350(490|700|980/(140
KO

lurprHa NnponncHL X
vk, ¢, Wb
[LnprKra nponucHo#M

Gykesl L 9

Wwpnwa apabeknx | o | 54 | ggo|1.25| 165| 250|350 | 500700/ 100
g
g

g 8d |[144]200(280|400|560 (800(112]|160

9d [162]225(315|450|630 (900 |126]|180

ubp, kpome 1 n4d
[UuprHa undpel 1 3d |0541075(105|150(210|300|420]|6,00
6d 108|115650|210(300|420 600|840 120

Wupnka undpe! 4
LUnprHa CTPOYHEX
OyKB, KPOMEX, M, T, g 5d |090]125]|165(250(350|500(700(100
G U Wb blLIO

a‘;g":affﬁ“b"‘ g | ed |108|150|210]300(420]600]|840]|120

WupnHa CTPOYHBIX

i s ) 7d | 126]175]|245(350(480|700(980|140
[UnprHa CTpOYHOMH
GykBbl W

PaccTosmme Mexay | o
PR ABSIAN B CrOREX 2d |036|050(070(100|140 |200|280)|400

PaccTossme Mexay
CNOBBMN o 6d |108|150|210|300(420|600|840(120

Paccrossue mexay
OCHOBAHMAMM CTPOK b 17d | 306]425|595(850(119]1170(238|340

(o 8d |[144)|200(280(4,00|560|800|112(160
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3aiaHue 110 TEME:

1. BeinmonHuTh B paboyeil TeTpaau yrnpaxxHeHUEe Ha HAlTMCAaHUE CBOETO UMEHHU
u ¢pammmmu mpudrom 10. [ BEIMOTHEHUS yIIpaKHEHUSI HAYEPTUTE CETKY.
[ToBTOpHTE HaNMCaHNE HECKOJBKO Pa3, €CIIM HE IOIYYaeTCs Cpasy.

2. BoinmonHuTe TUTYNIBHBIN JUCT Ha popmaTe A3 o pa3mepaM, yKa3aHHBIM Ha

puc.3

CKTuC

AJIbBOM YEPTEXEN
1 cemecTp

2021

Pa6otsl cryaenta rpynmnst C.11-21-11 MBanosa B.A.

Puc.3



Tema 1.2 'eomeTprdecKre MOCTPOEHUS U IPABUJIA BEIYEPUYUBAHNS KOHTYPOB
TEXHUYECKUX NEeTAJIEN

I{CJ’IGHI/IC Opr}I(HOCTefI Ha paBHBIC YaCTHU y,u06Hee BCCTO BBIIIOJIHATH IIPpU
IMOMOIIHY OTUPKYJLA XU YTOJIBHUKOB KadK ITOKA3aHO Ha pI/IC4

! Puc.4

ConpsixeHust TUHUM.

[Ipu BbIYEpUMBAHUY KOHTYpPa MHOTHX TEXHUYECKUX JIETAJICH U IPYTUX
TEXHUYECKUX MOCTPOEHHUI, YACTO MIPUXOAUTCS BBITOJIHITH CONPSHKEHUS
TJIABHBIE TIEPEXO0/IbI) OT OJTHUX JIMHUM K IPYTUM.

AJITOPUTM MOCTPOEHHUSI CONPSHKEHUI:
1 .HaX0UM LIEHTP COMPSAKEHUS

2.HaXOI[I/IM TOYKH COIIPSAIKCHUA

3. coeMHIEM TOUKH CONPSKEHUS, 1yTOl 3aIaHHOTO PaJnyca ¢ IOMOILBIO
HUAPKYJISL.

Puc.5



3a1aHuA 110 TEME.

Peigaames Kpsuina

[Ipumep BbInoaHEHUS PabOTHI HA pUC.6

]

145 uro017 001 000

Conpeavmis ' "

Puc.6



Pasnen 2. [IpoekuiuoHHOE YepueHHe.

Tema 2.1. MeToabl M IPUEMBI IIPOSKIIMOHHOTO YePUYCHUS U TEXHUYECKOE
pUCOBAHUC.

Touku npocTpaHcTBa 0003HAYAIOTCS MPOMUCHBIMU OYKBaMH JIATUHCKOTO
andasuta A,B,C, D u 1.1 wiin iudpamu 1,2,3,4 u 1.1. Jluauu (psmbie Uid
KpHUBbIE) CTPOYHBIMU OyKBaMHM JIJATUHCKOTO andaBuTa a,b,c..... [lnockoctu u
MOBEPXHOCTHU MPOMUCHBIMU OyKBaMu rpeueckoro aidasura. [Inockoctu npoexuui
o6o3nauaT: H(I11)-ropuzonransHas miockocts npoekuuid, H (I12)-dponTanshas
miockocth npoekiid, W(I13)-npodunsHas miockocTh mpoekimid. [ToacTpounsiii
WHJEKC ITPOEKIUU TOYEK.

JJ1s1 HEKOTOPBIX MPSIMBIX TPUCBOEHBI MOCTOSIHHBIE 0003HauYeHus: h-
TOpU30HTaNb, f-PppoHTaNb, TPOPUIBLHAS TIPSIMAS-P.

3agaum cienyet pemaTth Ha popmare A3. B 3aBUCHMOCTH OT CJIIOKHOCTHU 3aa4
Ha KaKJIOM JIUCTE CJIeIYyeT pa3MeniaTh OT YeThipex u Ooiee 3amau. Kaxxaas 3aqaya
JIOJDKHA COJIepKaTh TEKCT YCJIOBUS U YEPTEXK CO BCEMHU 0003HaYeHUsIMU. YepTex
BBITIOJTHAETCS TOJBKO MPU MOMOIIY HHCTPYMEHTOB. PeKOMeH1yeTcs Moab30BaThCs
[[BETHBIMU KapaHJaIlamMu, IPUYEM JaHHBIC AIEMEHTHI 00BOJIAT YEPHBIM I[BETOM,
HCKOMBIE - KPaCHBIM, a BCIIOMOTaTeIbHbIe-CUHUM. BYKBBI ¥ IU(PPBI PEKOMEHIYIOT
MKCATh YEPHBIM, pa3MepoM 3,5.

MeTtonsl poenupPOBaHMA.

W3roToBienue neraneil, CTpOUTENbCTBO PA3IUYHbIX OOBEKTOB IPOU3BOAUTCS
1o yeprexxkam. UepTexk coepKUT n300pakeHne 00beKTa, KOTOPHIN MOTy4aroT
MIPOEIIUPOBAHUEM.

[IpoenmpoBaHne-3TO MPOLIECC MOTYICHUS] OTOOPAKEHUS TIPEIMETA Ha TUTOCKOCTH.

B 3aBMCMMOCTM OT NOJIOXKEHUSA LIeHTPa NPoeKunit S OTHOCUTENIbHO
N1I0CKOCTU npoekuuii My, MeToabl NPOeLMpPOBaHUA AENATCA Ha 2
Buaa:

1. lJeHTpasibHOE npoeynpoBaHne

B mMeTrone neHTpaipHOro npoeurMpOBaHUs BCE MPOCUUPYIOIIME JTYUH ITPOXOIST
yepe3 o0mryro Touky S. Ha puc.2 npencrapnena kpuas {

TOYKaMU A, B, C wu ee ueHrpaibHas npoekuus <€, (A;, By, C
) Ha miockocTh I1. ITydok sydeit, BBIXOIAIIMI U3 IIEHTPa S P NIEPECEUCHUN C
MJIOCKOCTHIO Tipoekiuii I1;, 00pa3yeT KOHUUECKYH0 TOBEPXHOCTh X.



http://chertegik.ru

2. (xomiseckas
NOBEPXHOCTE)

SNMNizes z~A> ¢4 (A, By, Cl)
— LieHTparnbHasl NpoeKkums NnuHun /.

(cobcTBeHHas). A, B, C — npoun3BosibHbIE TOYKK, NMpUHAANEXalme
amHUK L.

S — KOHeYHaqa TouYKa.

2. MMapasnesnbHoe npoeynpoBaHme

http://chertegik.ru

S“
C
Y (womwp. nos-cis) A

B \
Sl
==
2o Cl
Ay £
1 B

Ecnu ueHTp npoekumii S — 6eCKOHEYHO YaaneHHast Touka, To Bce
npoeuyupyoLLmne NyYn napannenbHbl Mexay coboi. [ns npoBeaeHns 3Tux
Nny4yen 3a1aeTCa HanpaB/ieHne NpoeunpoBaHmus S=.

HGHTpaJ'IBHOG IIpOCOUPOBAHHC

Ha pucyHke noka3aHo NoCcTpoeHme napanieflbHOM NPOeKLUmMn KpUBOK
£: (A1,B1,C1) Ha nnockocTb Iy. MapannensHble ny4n obpasyoT
LWINHAPUYECKYHO NOBEPXHOCTb 2.

B cBOlO ouepeapb, NapannenbHoe NPOeLMpoOBaHME AENUTCS Ha 2 BUAQ,
KOTOPbIE 3aBUCAT OT Yr/ila HaK/IOHa NPOELIMPYIOLLIMX Ny4en K MIOCKOCTY
NPOEKLMMI:



a) npsiMoyrosibHOe MJI OPTOroHaJ/IbHOE MPOoEeLNPOBaHHNE

http://chertegik.ru
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2 //—C
=
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= B: \L

Kaxxabli U3 nyyen nexur
OTHOCUTENbHO MnockocTyn My noa yrnom 90° .

6) KocoyrosibHOe rpoeynpoBaHne

http://chertegik.ru
A Q:
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Ay
]

(p — YroJl HaK/TIoHa NPOELIMPYHOLLIErO Slyda K NMioCKOCTU npoekumn M1,

Mpy KOCOYronbHOM MNPOELMPOBAHNM MPOELIMPYIOLLME NYyUYN COCTABNSIOT C
NIOCKOCTbIO NMPOEKLIMI Yron, He paBHbIA 90° .

IIpoenmpoBaHre TOUKH.

TpeTbio NNOCKOCTb Npoekumin K3,
Ha3blBaeMyo Npo¢unbLHON, pacnonaratoT NnepneHanKynapHO NNOCKOCTSAM



7T n k,. OHa nepecekaeT MX MO NPAMbIM, KOTOPbIE ABMAATCS OCAMM
npoekunn OY u OX.

To4yka MoxeT BbITb 3aaHa Kak YepTexoMm, Tak u KoopamHatamu. Cuctema
KOOPAMHAT COCTOUT U3 TPeX B3aUMHO NMeprneHauKyIspHbIX Ocen, MO3TOMY
Touky O lNepeceyeHunss Tpex ocen NPoeKkumn NPUHUMALOT Takke 3a Havyano
KoopauHaT 1 OCU KOOPAMHAT COBMELLLAKOT C OCAMU NPOEKLUMIA. Y TOYEK,
HaxXo4ALLMXCA HaZ NSTOCKOCTLIO W, KoopAMHAaTa i NONOXUTESNbHA, a 'y
pacnonoXeHHbIX Nog Hen — oTpuuyaTenbHa. COOTBETCTBEHHO
KOOpAMHaTa y NonoXxuterbHa Ond TOYeK, HaxoasawWwmxesa nepesq,
NSIOCKOCTBIO 1y, U OTpULaTesibHa y TOYEK, PaCrONOXEHHbIX 3a HEW.

[nockocTtu w, rn, n 13 penat Bce NPOCTPaHCTBO HAa BOCEMb yacTeu,
Ha3blBaeMbIX okmaHmamu. Ha npakTunke B nogaBliAloLLEM OonbLIMHCTBE
Clny4yaeB NnpunxoanTcA

Y

BCTpeYaTbCsl C reoMeTpu4eckuMmm dourypamm, HaxogsLmMMmncs B npegenax
NepBOro OKTaHTa, MO3TOMY NPOeLMpPOBaHME TOYKN PACCMOTPUM TOSbKO
ANs Hero.

Uepes Touky A npoBOOAT TPy NpoeunpyroLmne npsamble,
nepneHanKynspHble nNNoCcKOCTAM NPoekunn 1, r, n 1C3. TOYKN nUx
nepeceyeHunst C NOCKOCTAMN NPOEKLNIN onpeaensatT COOTBETCTBEHHO
ropusoHTanbHyto A ', opoHTanbHy0 A" 1 npoduneHyo A npoekumnm
TOYKM A.

Kaxxgas napa npoeuunpyroLmx npsiMbix onpeaensieT nnockocTb
npoeumpoBaHus. Takux nnockocTen bygeT Tpw.
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IIpoeunpoBaHue reOMETPUUECKHUX TE€JI HA TPU IIOCKOCTH MPOSKIIUI.

a-IWIMHIP, 0-KOHYC, B-cepa, I.-KyO, A.-TpexrpaHHasi mpu3Ma, €.-IecTUurpaHHas
npu3ma.




AKCOHOMETPHUYECCKHE TIPOCKIIUN I'€OMETPUUCCKUX TEI.

[Ipu BBITIOJIHEHUU HATJISIAHBIX U300paXKeHHUM MPUMEHSIFOTCS, KaK U3BECTHO,
AKCOHOMETPHUUYECKHUE MPOEKIMNHU. Halle Bcero NpuMeHsIIoT TPU BUAa aKCOHOMETPUUECKHUX
MPOEKILIMIA: PSIMOYTOJIbHAS U30METPHUECKast, IPSIMOYToJIbHAs JUMETPUUEcKas U KOCOYroJbHas
auMeTpuyeckas. Bee mocTpoeHus mpou3BOISATCS IO CTPOTO PacIIoNOKEeHHBIM ocsiM. (Puc.7)

Mosmoyromnas u3ome rous
a) z

\.

MoAMOSr O/MHOR AMHe TONA

x

Puc.7



[Ipumep npoennupoBaHUsi FEOMETPUUECKUX TEIL.




[Tpumep BoIMoTHEHUS TpaduuecKkoi padboThI.

KoMIUIEKCHBIN YeEPTEK TEOMETPUYECKUX TET (prc)
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Puc.8

BapuanTb! 3aanuii 1714 BHITIOTHEHUS TpaduuecKkoi paboThI.
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Tema 2.2 CeueHHe reOMETPUYECKUX TEJI TTIOCKOCTBIO

CedeHnie TeOMETPUYECKUX Tell MIIOCKOCThIO. [lepeceueHne moBepxHoCTEH
TUTOCKOCTSIMHU.

CeueHnuem TOBEPXHOCTH T€OMETPUUYECKHUX TEJI INIOCKOCTHIO, HA3bIBAETCS
mIockasi Gurypa, TOYKM KOTOPOM MPUHAJICKAT U ITOBEPXHOCTU TeJla U CeKYIIeH
IJIOCKOCTH. T.€ paccekaemMoe reOMETPUUECKOE TENO MIIOCKOCTHIO, MOJIy4YatoT
CEUCHHE-OTPAHUYEHHYIO 3aMKHYTYIO JIMHUIO, BCE TOYKU KOTOPOM ITPUHAIE)KAT
KaK CEKYILEeU MIIOCKOCTH, TaK U IOBEPXHOCTH Tea.
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Pasnen 3. JjieMeHThI TEXHMYECKOTO PUCOBAHMS

Tema 3.1 TexHHUYECKOE PUCOBAHNE

TexHn4yecknn pUCYHOK - 3TO HarnagHoe msobpaxeHune npegmerta, Ha
KOTOPOM, Kak npaBwuSio, MOKasaHbl BUOMMbIMK Cpa3y TpU €ro CTOPOHbI.
BbINONMHAOT  TEXHUYECKMe pPUCYHKM OT PykKM C  npubnuanTensbHbIM
coxpaHeHuem nponopuun npegmeta.l[locTpoeHne TEXHUYECKOro PUCYHKa
reoMeTpu4ecKoro Tena, kak u noboro npegmeTa, Ha4YMHAKT C OCHOBaHUS.
[Ansa aton uenu BHavane npoBOAAT OCU MNOCKUX huryp, nexawmx B
OCHOBaHUN 3TUX Ten.

Ocu cTposaT, ncnonbays crnegywowmn rpaguyeckut npmem. NponsBonbHO
BblIOMpalOT BEPTUKANbHYIO JMHUIO, 3a4aloT Ha Hen nbylo TOYKy W
NPOBOAAT Yepe3 Hee [Be Mnepecekawlwmecs npamele nog yrnamm 60° K
BepTuKkanbHon npsimon (puc.9 a). OTn npsmble n Byayt ocamu uryp,
TEXHUYECKNE PUCYHKN KOTOPbIX HY>KHO BbIMOJSTHUTb.

PaccmoTpm  HekoTopble npumepbl. [lycTb HeobxoauMo  BbINOSTHUTL
TEXHUYECKNUN PUCYHOK Kyba. OcHoBaHuMe Kyba - KBagpaT CO CTOPOHOW,
paBHon a. [lpoBoguM rnMHUM  CTOPOH KBagparta NapannenbHo
NoCTpoeHHbIM ocaMm (puc.9 6), BbIOMpas nx BENUYMHY NPUMEPHO paBHOM a.
3 BepwunH OCHOBaHWSA MNPOBOAUM BepTUKAmNbHbIE JIMHUM U HA HUX
OTKMagblBaemM OTPE3KWU, MPUMEPHO pPaBHble BbICOTE MHOrorpaHHuka (ans
Kyba oHa paBHa a). 3aTeM coefuHsIEM BepLUMHbI, 3aBepLUas NoCTPOEHNe
Kyba (pnc.9 B). AHanormyHo CTPOSIT PUCYHKN OPYrux npeameToB.

Puc.9

TexHnyecKkne pUCyHKN OKPYXHOCTM yOOOHO CTPOUTb, BNUCHIBAs UX B
pucyHok kBagpata (puc. 10). PucyHok kBagpaTta MOXHO YCINOBHO NPUHATL
3a poMb, a nsobpaxeHne oKpyXHOCTU - 3a oars. Oan - curypa,
COCTOSALAs U3 Ayr OKPY>XHOCTU, HO B TEXHUYECKOM PUCOBAHUN OHa
BbINOSTHAETCS HE UMPKYIeM, a oT pykn. CTopoHa pomba NnpuMepHO paBHa
anameTpy nsobpaxaemon okpyxHoctn d (puc. 10, a).



a 1] 8

Puc.10

[na npuaaHna TeXHUYECKOMY PUCYHKY BonbLUen HarnagHOCTU NPUMEHSIOT
pasfniMyHble cnocobbl nepegavn obvema npegmeta. Mimm moryT 6biTh
NHenHas wTpuxoska (puc.11), wpaduposka (LUTPUXOBKA «KNETOYKON» —
puc.11 ), ToueyHoe otTeHeHue (puc. 11) lNpun aTOM NpeanonaraeTcs, 4YTo
CBET Ha NOBEpPXHOCTb NagaeT crieBa csepxy. OcBeleHHbIE NOBEPXHOCTH
OCTaBNAT CBETIbIMU, a8 3aTEHEHHbIE NMOKPbIBAIOT LWUTPUXaMN, KOTOPbIE
rywie Tam, rge TeMHee Ta UM nHas YacTb NOBEPXHOCTU NpeameTa.

WmpuxoBra Uipopupobra Tywebxa




Ha pucyHke 12 nokasaHbl TEXHUYECKME PUCYHKN Boriee CroXHbIX aeTanen
C UCMONb30BaHMEM LUTPUXOBKU, LLPAPUPOBKM N TOYEYHOTO OTTEHEHUS.

BbINOMHNUTL TEXHUYECKUI PUCYHOK OTHOM M3 MOJIEIICH.

puc.12

Paznen 4. MammmHOCTPOUTEIBLHOE YepYeHHue

Tema 4.1 OcHOBHBIE MpaBUJia BEINOJHCHUS MAIIMHOCTPOUTEIILHBIX YEPTEKEH .

N300pakeHus-BUAbI, pa3pe3bl, CEUEHUS.

[Ipu BBINOTHEHNH MAIIMHOCTPOUTEIBHBIX YEPTEKEN MOJIB3YIOTCS MPAaBUIIAMU
IPSAMOYTOJIBHOTO MpoennpoBanus. [Ipu 3ToM npenaMeT npeanonaaraeTcs
PacCIoOJIOKEHHBIM MEX Y HaOII0JaTeNIEM U COOTBETCTBYIOLIEH MIIOCKOCTHIO
IIPOCKLINMN.
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YacTb getanu MbICNeHHO yaanneMan

Yacte peranu, uaobpaxaeman
npu paspeae

0.
1
Yacte petanu, waobpaxaenan
npu paipese
-1 Cexywan nnocxocts
W
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Yacts feTand MbICNeHHO yaanaeMan
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Puc.13

HOCTDOGHI/IC TPETHETO BHU A ITO ABYM 3a1aHHBIM, HAHCCCHUC HCO6XOJII/IMBIX

MIPOCTHIX PA3PE30B, AKCOHOMETPHUECKAS MPOCKIIMS C BLIPE30M IIEPEIAHEH YETBEPTHU

(rpaduyeckasg padora). BeITOJTHEHHE CEUEHUN, CI0KHBIX Pa3pe30B JIETAICH

KCIC3HOAOPOKHBIX MAIIIWH .
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YepTexx pe3bb0Boro coeaguHeHns 6ontom , pacuetbl no popmynam
(rpaduueckan pabora)

JInst pa3beMHBIX COEIMHEHUN AeTajlled MalluH, NPUOOpOB W T.N. LIMPOKO
NPUMEHSIOTCSI KPENEeKHbIE H3/eNUd — OOJThl, BUHTHI, IINWIbKK, Trailku. OHHU
BECbMa pa3HOOOpa3Hbl 1O (opMe, TOUYHOCTH M3TOTOBJIEHUS, MaTepuaiy,
ITOKPBITUIO Y IPOYUM YCIOBUSAM MX U3TOTOBJICHHUS.

boaTel, BHUHTHI, IINWIBKK, TaKM OOLIEr0 HAa3HAYEHHs] M3TOTOBISIOT W3
YTJIEPOAUCTBIX, JIETUPOBAHHBIX, KOPPO3HMOHHO-CTOMKUX W JPYTUX CTajJed U U3
LBETHBIX METAJIJIOB.

B 3aBUCHMOCTH OT YCIIOBH 3KCILTyaTalliy KPEIeKHbIE ASTall BBIMTYCKAIOT ¢ TEM
WIIN UHBIM MTOKPBITHEM.
Takum 0Opa3oM, YHUCIIO CTaHIAPTOB, ONpEASSIONUX GopMy, pa3Mepbl, MaTepuall,
MOKPBITHE MW JIPYTHME XapaKTEPUCTUKH KPEMEXKHBIX JeTajed, BechbMa BEJIHUKO,
puYeM, KaXJbIi M3 HUX COJIEPKUT COOTBETCTBYIOIIHME YCIOBHBIC 0003HAUYCHUS,
CCBUTKH Ha KOTOpBIC, IIOMENIAeMbIe B KOHCTPYKTOPCKON JOKYMEHTAIIMH, JTOJKHBI
OBITh TOYHBIMH.

BonT npeacraenser cobon pe3bbOBOM CTEPXKEHb C FOSIOBKOW pPasnnyHOM (hopMbl, yalle
Bcero, B opMe LeCTUrpaHHon npuambl. Paamepbl U dopma ronoBkM MNO3BONSAOT
ncrnonb3oBaTb ee Ans 3aBWH4YMBaHMS 60NTa NpyM NOMOLLUM CTAHOAPTHOMO raeyHoro Krkuya.
Ha ronoBke ©onta BLINOMHAETCSA KOHMYECKast dpacka, Crnaxuearollasi OCTpble Kpas
ronoskn. CyulecTByeT 3Ha4MUTENbHOE  KonmMyecTBo  TunoB ©GontoB. Haumbonee
pacnpocTtpaHeHbl 60NTbl C WECTUrpaHHOM rOfIOBKOM HOPMaribHOM TOYHOCTW, pas3Mepbl
koTopbix onpegenser FOCT 7798-80, npegycmaTpuBalonn M3rotoBrneHne 60nToB B
YeTbIpeEX UCMONHEHUSX.

7
r x5

¥
]

o
o

)

|

!

&

[T T




-D N d M\
.@ 2 t‘—"l :
L X
30° 1
3G N
* Ny %7 §1
©'T ¢ o = 2
F % T
1
\
\ 4 %
o
J d ~ Hopywusid Quariemp Sonma
e a,= 085d
5 H = 08d K >~ 035d
g =) . 1 h =07d ¢ = ofd
N D =2d R= 11d
Du= 22d Ry=d
s = o15d A = i1d
o = 2d+6mM

Yepre:x pe3b00BOro coeAMHeHUs INMUILKOM (rpaduueckas padora)

IlInuneunoe coeounenue COCTOUT W3: IIMUIbLKH, TAMKH, AHOBI U COSAUHSIEMBIX JICTAICH.
[Inmipka — 5TO MMIMHAPUIECKUN CTEPKEHB, 00a KOHIIa KOTOPOTro UMEIOT pe3r0y. Konerr,
KOTOPBII BBUHUMBAIOT B JIETallb, HA3bIBAIOT Mocago4yHbIM (11), a BTopoit KoHell (CTSKHOMN) ¢
pe3nboii (10) mpeaHazHaueH A1 ralku v maiobl. [[mimHa mocamo4Horo pe3b00BOro KOHIla
3aBHCHUT OT MaTepHaia coequHsIeMbIX netaneid. [lon anuHoii mmunbku | moHnMaercs AvHa
cTepskHs 0€3 MoCcaI0YHOro KoHIa. ['paHuiia pe3r0bl MOCag0uHOTO KOHIIA IIMHIBKU B
IIMUJICYHBIX COSAMHEHUSAX COBIAJAET C JIMHUEH pa3bema faeTanei. ['aliky u maily, Kak u B
0OJTOBOM COCIMHECHHH, U300paaroT YIPOIICHHO, T. €. 0e3 (pacok. B HIKHEH 9acTh TIIyX0oro
OTBEPCTHS, HE 3aHATOTO IIMUIBKOH, CIIIONTHBIE OCHOBHBIC TMHUH U300paKEHUS pe3b0bI
HITTUIBKY TIEPEXO/IAT B TOHKUE JTMHUU U300paKeHUs pe3bObl oTBepcTHsi. OuepKOBbIE
o0pa3yronire KoHyca OTBEPCTHUS JOKHBI OTXOJUTh OT OCHOBHBIX JIMHUH IHIIMHAPUYECKOTO
orBepcTus. LLITpuxoBKy B pa3zpes3e 10BOJAT A0 OCHOBHBIX JIMHUN Pe3bObl Ha IIMUIbKE U B
rHe3zie. BUHTOBOE coelMHEHNE COCTOUT U3 BUH
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Tema 4.2 COOpo4YHbBIE YepPTeKU

[Iportiecc pa3paboTku yepTexei AeTalield, BXOAAIIUX B U3JIEIHUE, 10 YEPTEKY
oOIIero BUJIa Ha3bIBAIOT JieTaaupoBanreM. UepTexx 00111ero Buia — J10KyMEHT
ONPENETAIOIMNA KOHCTPYKIUIO U3AENHS, B3aUMOAECHCTBHE €T0 OCHOBHBIX YaCTEH U
MOSICHSIFOIIMNA TPUHLUT paboThl u3aenus. [lo yeprexy obmiero Buaa
pa3pabaThIBatOT pabouyI0 JOKYMEHTAIINIO — YEPTEKH AeTalleld, COOPOUHBII
yeprex, crnenupukanud. COOpOUHBI YepTex — JOKYMEHT, COACpPIKAIIUI
n300paxkeHre cOOPOUHON eTUHUIIBI U IPYTHE TaHHBIC, HECOOXOAMMBIC JJIs €€
cOopku (M3roTOBIEHUS) U KOHTpOIIsL. [1o cOopouHOMY YepTexKy MOKHO
IPEICTaBUTh B3aUMOCBSI3b U CIIOCOOBI coeuHeHHs feTaneid. COOpOUHBI YepTex
JOJDKEH CoJiepKaTh: a) n300paxKeHusi COOPOUHOMN €MHUIIbI, BBISBISIONINE
PacHoJIOKEHUE U CIIOCOOBI COETMHEHUS! COCTABHBIX YacTel u3aenus; 0)
rabapuTHBIE, IPUCOCTUHUTEILHBIE 1 MOHTAXXHBIE pa3Mephl; B) HOMepa MO3ULIUN
COCTaBHBIX YacTel COOPOYHON €AMHMUIIBI; T) OCHOBHYIO HAJIIUCh. J1) TEXHUUYECKHE
TpeOoBanus. Ha cOopouHoM uepTexke NpoCTaBIsAiOT rabapuTHBIE pa3MephbI
(HauOospIIME pa3Mepsl IO BHICOTE, IIUPUHE U JUIUHE), TPUCOCTUHUTENIBHBIC (
pa3Mepsbl IPU MOMOLIY KOTOPBIX U3/I€IHE COEIUHAETCS C IPYTUM U3EIIUEM),
MOHTaXXHbI€ ( pa3Mepbl AJI1 YCTAHOBKU W3J€NUs [P MOHTaxe). Bce cocTaBHbIe
YacTH U3JeHs Ha COOPOYHOM YepTEXE HYMEPYIOT B COOTBETCTBHH C HOMEpaMu
MO3ULIMI, YKa3aHHBIMU B CTIELM(PUKALNK U3enud. - Homepa no3unmii yka3piBaroT
Ha MO0JIKaX JMHUI- BBIHOCOK, TPOBOJUMBIX OT BUAUMBIX U300PAKEHHI COCTABHBIX
yacteit uzaenus; - Homepa no3unuii pacnosaratot napauieibHO OCHOBHOM
HAJIMCH YepTeka BHE KOHTYpa U300paKEHHS U TPYNIIHUPYIOT B KOJIOHKY HIIA
CTPOKY Ha OJIHOW JINHUY;

Pa3zmep mipudra HOMEPOB MO3UIIMIA TOJKEH OBITH HAa OJIMH- JIBAa pa3Mepa OOJIbIIIe,
yem pasmep mpudTa pa3MepHBIX YUCE YepTexka; - JIMHUM- BHIHOCKU HE JOJHKHBI
nepeceKkaTbest MeXAy co00M U ¢ pa3MepHbIMU JTUHUAMHU. JIMHUS- BBIHOCKA HA
M300pKEHUH 3aKaHYUBAETCS TOUKOM. - [10I0YKH ¥ TMHUU- BBIHOCKH
BBITIOJTHSFOTCS CILIOIITHOM TOHKOM JInHKEH. COOPOUYHOMY YepPTEKY ITPHCBAUBACTCS
o0o3HaueHue 1o nMpuHAToN hopme ¢ nodasnennem mudpa gokymenta «Chy». B
rpade «<HaMMEHOBAaHNE» OCHOBHOW HAJIIUCHU YEepTEXka YKa3bIBA€TCd HAUMEHOBAHHE
U3JIeTUsl B UMEHUTEILHOM Ma/IeKe €JMHCTBEHHOI0 Yucia ( CYIeCTBUTENBHOE,
3aTeM MpujarateJbHOE) U HAaMMEHOBaHKE yepTexa « COOPOUHBIN uepTex».
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Tema 4.3 UepTexu u cxeMbl M0 CNIENUATbHOCTH.

OO0mmue cBeieHus 0 cxeMax

CxeMaMu Ha3bIBAIOTCSI KOHCTPYKTOPCKHE TOKYMEHTHI, Ha KOTOPBIX COCTABHBIE
YaCTH U3JIENHS, KX B3aMMHOE PACIIOJIOKEHUE U CBS3H MEXK/Ty HUMH TIOKa3aHbI B
BHJIC YCIIOBHBIX IpaUIeCKUX N300paKESHUH.

B coBpeMeHHO# TEXHHUKE IIMPOKO UCTIOIB3YIOTCS MEXaHHUECKHE,
ITHEBMATHYCCKHUE, THAPABIHYCCKUC U SJICKTPUICCKUE YCTPOHCTBA U TTPUBOJIBI.
V3y4yeHune npuHIKIA | ITOCICA0BATCILHOCTD JICHCTBUS TaKUX YCTPOMCTB 11O
gyepTekaM OOIINX BUAOB M COOPOYHBIM YEPTEKaM YacTo 3aTPYIHUTEIBHO.
[ToaTOMYy KpOME YepTeKEi 4acTO COCTABIIIOT CIICITHAIBHBIC CXCMBI,
MTO3BOJISIONINE 3HAYNTEIHHO OBICTpEe pa300paThbCs B MPUHIIATIC U
MOCJICTIOBATEILHOCTH JEHCTBUSI TOTO MJIM HHOTO YCTPOUCTBA.

CxeMbI POCTHI IO BHITIOTHEHUIO U JOCTATOYHO HATJISITHBI; OHH MOTYT OBITh
BEITIOJTHEHBI B TIPSIMOYTOJIBHBIX U aKCOHOMETPHUIECKUX MPOCKITHSX.

MacmTab nmpu BEITIOJTHEHUN CXEM BBIOUPAETCS IPOU3BOJIBHBIN, TIPOMTOPIIMHA MEKTY
pa3MepaMu JIEMEHTOB M3CIHsI TOXKE, KaK MPaBUIIO, HE COOJTFOTaf0TCS.

Pa3HOBUIHOCTH CXEM
Bunb! u Tunsl cxem (kpome srekTpudeckux) onpeaenensl B [OCT 2.701-84, B
KOTOPOM YCTaHOBJICHBI 0003HAUCHHS CXEM M 00IIe TPeOOBaHUS K UX
BBITIOJIHCHUIO.
Bunsl cxem
B 3aBucuMoOCTH OT XapakTepa 3JIEMEHTOB U JIMHHUM CBSA3€H, BXOJAIIMX B COCTaB
YCTPOMCTBA, CXEMBbI IOIPA3ACIISIIOTCS Ha BUIbI, KAXIbIM U3 KOTOPBIX YaCTO
o0o3HavaeTcsi OykBoii: kKuHemaTudeckue - K, ruapasnuueckue — I,
nHeBMatuueckue — 11, anekrpudeckue — 2, ontuueckue — O u ap.
Tunsl cxem
CxeMbl B 3aBUCUMOCTH OT OCHOBHOT'O Ha3HAYCHMS JEJIATCS Ha TUIIbI, KaXKJIBIM U3
KOTOPBIX 00BIYHO 0003HAYaETCs UPPOIA:

I — cTpykTypHBIE;

2 — (GyHKIMOHAJIBHBIE,

3 — NpUHIUNHATIBHBIC,

4 — coenuHeHUs (MOHTAXHBIE);

5 — MOAKITIOYCHHS,

6 — o0mue;

'/ — pacnonoXeHus u ap.
CTpyKTypHBIE CXEMBI CIIYXKAaT JjIsl 00I11eT0 03HAKOMIJICHUS C U3/ICJINEM U
OTIPEICIIIOT B3aUMOCBSI3b COCTABHBIX YaCTEeH U3/IEIUsl U UX HA3HAUYCHUE;
AJIEMEHTHI CXEMBbI BEIUEPUHUBAIOTCS] IPOCTHIMU T€OMETPUUECKUMU
burypamu (IpsAMOYToIbHUKAMHU) U TIPSMBIMU JIMHUSIMU WJTH aHATTUTHUYECKOM
3alKChlO, MOIMyCKawue npumenenne IBM.




DYHKIMOHAIBHBIE CXEMBI MOSICHAIOT MPOLIECCHI, TPOTEKAIOIIUE B U3/I€TUU WIH B
ero (hyHKIIMOHAJIBLHOM YacTH; B HUX JOJHKHBI OBITh YKa3aHbl HAUMEHOBAHUS BCEX
M300PKEHHBIX (PYHKIIMOHAIBHBIX YaCTEH.

[TpuHIIMNIUATBHBIE CXEMBI (ITOJTHBIE) ONPEEIISIIOT OJHBIN COCTaB AJIEMEHTOB
U3JIETUS U CBSA3EH MEXly HUMHU, J1aBasi AeTaJIbHOE IIPEICTaBIICHUE O MPUHIIUITAX
NENUCTBUS U3CIIUS.

CxeMbl coequHeHUN (MOHTaKHbBIE) TOKA3bIBAIOT COSAMHEHUSI COCTABHBIX YacTel
U3JIENNs, a TAK)KEe MeCTa MPUCOESIMHEHUI 1 BBOJIOB U BBISIBIISIOT IPOBO/IA, Kabenu,
TPyOOIIPOBOIBI U UX apMaTYpYy.

CxeMbl NOJKITIOUEHHUS ITOKA3bIBAIOT BHEIIHUE MTOAKIIOYEHUS U3IETUS K
KOMMYHUKALMSM WIH YCTPOHUCTBAM.

HanMeHoBaHHE CXEMBbI OIPEAEIIIETCS €€ BUIOM U TUIIOM, HallpUMeEp, CXeMa
TUAPABINYECKAs] IPUHLIUIIAAIIbHASA, CXEMA JIEKTpUYECKast PyHKIMOHAIbHAS U T.
.

udp cxempl, BXOIALINI B COCTaB €€ 0003HAUEHUS, COCTOUT U3 OYKBBI,
OTIpEEIAIONIEH BUI CXEMbI M IU(PBI, ONpPEeIIAIoNIe ee TUIL.

Hanpumep, cxema rugpaBnudeckas npuHIunuanbHas umeet mwudp '3, cxema
ANEKTpUYECcKasi CTpyKTypHas — J1.

Jliig u3nenusi, B COCTaB KOTOPOTO BXOJAT 3JIEMEHTHI Pa3HbIX BUIOB, MOXKET OBIThH
pa3paboTaHa KOMOMHUPOBAHHAs CXEMa, COJIEprKalllast 3JIEMEHTHI U CBSI3U Pa3HbIX
BUJ10B. KoMOMHUpoBaHHas cxema o0o3Havaercst OykBoi "C", a ee HAUMEHOBaHUE
onpeaensieTcss KOMOMHUPOBAHHBIMU BHJIAMH U THUIIOM.

Hanpumep: cxema npuHUMNMagbHas THAPOKUHEMATHYECKAS.

[Ipu cocraBiieHUH CXeM NPUMEHSIOTCA CIAEAYIOIINE TEPMUHBI:

DJIEMEHT CXeMbl — COCTaBHAs 4YaCTh CXEMbI, BHIITOIHSIONIAS ONMPEAEICHHYIO
(GyHKUHIO (Ha3HAYEHHUE) B U3EIHNH, KOTOPAsi HE MOXKET ObITh pa3/esieHa Ha YacTH,
UMEIOLINE CAaMOCTOATENbHOE (PYHKIIMOHATILHOE Ha3HAUEHHE.

Hanpumep, Hacoc, coenuHuTenbHast My Ta, KOHIAEHCATOP, PE3UCTOP U T. II.

VY CTpolCTBO — COBOKYITHOCTB JIEMEHTOB, IPEACTABISIOIINX OJHY KOHCTPYKLHIO,
HaIpuMep, MEXaHU3M XparoBOH, eyaTHas miaTa, mkad.

@OyHKIMOHAIBbHAS TPy — COBOKYITHOCTb 3JIEMEHTOB, BBHITOJHAOLIUX B U3/1ETUU
OIpeeNeHHYI0 (PYHKIINIO U HE O0BEIMHEHHBIX B OJJTHY KOHCTPYKIIHIO.
@OyHKIMOHAIbHAS YacTh — 3JIEMEHT, 000pyJ0BaHNUE WK (PYyHKIIMOHAIbHAS IpyMIa.
JIuHuuM B3aMMOCBSI3H — OTPE30K JIMHUU HA CXEME, MOKA3bIBAIOIINN CBSI3b MEXKIY
(GYyHKUIHMOHATBHBIMH YaCTAMU U3IEIHS.

[Ipu BBITIOTHEHUU CXEMbI MacCIITa0bl HE COOJIFOIA0OTCS.

JleficTBUTENBHOE MPOCTPAHCTBEHHOE PACIIOJIOKEHUE COCTABHBIX YaCTEeH U3/1eNus
MOKET Ha CXEME HE YUUTHIBATHCS UM YUYUTHIBATHCS MPUOIMKEHHO.

DNEeMEeHThI, BXOJSIINE B COCTAB U3ENHsI, U300paxaroTcs Ha cXxemax, Kak mpaBuiio,
B BUJIC YCJIOBHBIX Ipadyuueckux 0003HauYeHU, yCTaHABIMBAEMbIX CTaHAAPTaMH
EnuHoli cucteMbl KOHCTpYKTOpcKOM AokyMeHTauuu (ECKI).

CBs13b MEXK/y 2JIEMEHTAMU CXEMBI IIOKA3BIBAETCS JIMHUSIMU B3aUMOCBSI3H, KOTOPHIE
YCIJIOBHO TIPEJICTABIISIIOT COO0I KOMMYHHUKAIUU (TPyOOTPOBOIBI, TPOBOIA, KaOeH
U T. I1.) U KHHEMaTU4YECKHE CBSA3U (HarpuMmep, Bajibl).



YcnoBHbIE 0003HAYEHUS IIEMEHTOB O0ILIEr0 MPUMEHEHUS Ha CXeMax
ycranaBiuBaeT [OCT 2.721-74.

VYcnoBHble rpadguueckne 0003HaYeHHsI 0OEro IPUMEHEHUS AJIsl UCIIOJIb30BaHUs B
AIIEKTPUYECKUX, THIPABINYECKUX, THEBMAaTUYECKUX U KOMOMHUPOBAHHBIX CXEMaxX
IPUBEJICHBI B TA0JIHULE. . .

Ha cxemax 10JKHO OBITh HAMMEHbILIEE YUCIIO U3JIOMOB U NIEPECEUEHUM JTMHUIM
CBSI3U, N300pakaeMbIX TOPU30HTAIBHBIMU U BEPTUKAIbHBIMU YYaCTKAMHU.

CxeMpl clieryeT BBIIOIHATh KOMIIAKTHO, HO 0€3 yIiiep0a i SICHOCTH U ya00cTBa
UX YTCHHUS.

DJeMEHTBI, COCTABJIAIONINE OTJEIBHOE YCTPONUCTBO, OMYCKAETCS BBIJICIATH Ha
cXeMax IITPUXITYHKTUPHBIMA TOHKUMHU JIMHUSMU C YKa3aHHEM 3TOT0 YCTPOICTBA.
Ha cxeme ojHOro Bua A0IyCKaeTcs n300paxxaTb JIEMEHThI CXEM JPYTHX BHJIOB,
HETMOCPEACTBEHHO BIUAIOMINX HA JEHCTBUE U3ACTHSA. DTH SJIEMEHTHI 1 X CBSI3U
M300pakaroTCs TOXKE TOHKUMU IITPUXITYHKTUPHBIMH JIMHUSIMU.

Cxeme npucBauBaeTcsi 0003HaUE€HUE TOTO U3JENHU, JEHCTBUE KOTOPOTO
otoOpaxeHo Ha cxeme. [locie aToro 0003HaueHMsI 3aUCHIBAETCS MHU(P CXEMBI.
HaumeHoBaHMe cXeMbl YKa3bIBa€TCsSl B OCHOBHOM HAJIMMCH NIOCIE HAMMEHOBAHUS
U3JICNHUS.

OO0mme cBegeHNs 0 cxeMax

CxemaMM Ha3bIBAIOTCS KOHCTPYKTOPCKHUE JOKYMEHTHI, HA KOTOPBIX COCTaBHBIE
YacTH U3JICNINS, UX B3AUMHOE PACIIOJI0KEHNUE U CBSI3M MEX/y HUMH MTOKa3aHbI B
BU/JIE YCIIOBHBIX Ipa)uyeCcKux N300paKEHUN.

B coBpeMeHHON TEXHUKE IUPOKO MCTOJIb3YIOTCS MEXaHUUECKHUE,
IMHEBMATUYECKUE, TUIPABINYECKUE U SJIEKTPUUECKUE YCTPONUCTBA U MPUBOJIBI.
N3ydeHne npuHIKNA U TTOCIEI0BATEILHOCTD ICHCTBUS TAKUX YCTPOUCTB IO
gepTekaM OOIIHUX BHJIOB U COOPOYHBIM YEPTEkKaM YacTo 3aTPYAHUTEIBHO.
[ToaTOMY KpOME YUEPTEKEN YACTO COCTABIISAIOT CICIIUAIIBHBIE CXEMBI,
MTO3BOJISIONINE 3HAYUTEIIHHO OBICTpee Pa300paThCs B MPUHIIUIIE U
MOCJIEAOBATEIBHOCTH JICMCTBUS TOTO UJIM HHOTO YCTPOMCTBA.

CXxeMbl MPOCTHI 1O BBITMTOJTHESHUIO U JOCTATOYHO HATJISAHBI; OHU MOTYT OBITH
BBITIOJIHEHBI B IIPSAMOYTOJIBHBIX U AKCOHOMETPUYECKUX MTPOESKITUIX.

Macitab 1pu BBITIOTHEHUN CXEM BBIOMPASTCS MPOU3BOIBHBIN, IPOIIOPIIUN MEXTY
pa3zMepaMu 3JIEMEHTOB U3JIeus TOXKE, KaK MPaBUJI0, HE COOJTI0Ia0TCHI.
PaznoBugHocTu cxem

Bunbl u Tunsl cxem (kpome aekTpuueckux) onpeaenensl B [OCT 2.701-84, B
KOTOPOM YCTAHOBJICHBI 0003HAUCHUS CXEM M 00IIIMe TPEOOBAHUS K UX
BBITIOJTHEHHIO.

Bunrsl cxem

B 3aBuCcHMOCTH OT XapakTepa 3JIEMEHTOB U JIMHHUM CBS3€H, BXOJAIIMX B COCTaB
YCTPOMCTBA, CXEMBI OAPA3AEISIIOTCS Ha BUIbI, KAXK/bIil U3 KOTOPBIX YaCcTO
o0o3HauaeTcst OykBoil: kunematnueckue - K, ruapasnuaeckue — I,
nHeBMaTuueckue — I1, anekrpuueckue — 3, ontuueckue — O u ap.

Tumnsbl cxeMm




CxeMmbl B 3aBUCUMOCTH OT OCHOBHOT'O Ha3HAYEHUS JAESATCS HA TUIIbI, KAXKIBIN U3
KOTOPBIX 00BIYHO 0003HAYaeTCs IUQPO:

1 — cTpyKTypHBIE;

2 — (GyHKIMOHAJIBHEIE,

3 — IpUHUUNHAIIBHBIE;

4 — coenuHEHUS (MOHTAXHBIC);

5 — NOJKIIIOYCHUS;

6 — oOmue;

'/ — pacnonoXeHus U Jp.
CTpyKTypHBIE CXEMBI CITY>KaT 7151 OOIIET0 03HAKOMJICHHSI C U3JICITHEM U
OMPENICIIAIOT B3aUMOCBSI3b COCTABHBIX YaCTEe U3/IENUs U UX Ha3HAYCHUE;
AJIEMEHTHI CXEMbI BEIUEPUUBAIOTCS] IPOCTHIMU T€OMETPUUECKUMU
dburypamu (IpsMOYTOJIbLHUKAMU) U TIPSMBIMU JIMHUSIMU WJTU aHATTUTHYECKOM
3aMuUChI0, NOIyCcKarolle npumeHenne JBM.
QO YHKIMOHAIBHBIE CXEMBI MOSCHSIOT MPOLECCHI, TPOTEKAIOIINE B U3/ICJIUH WU B
ero (hyHKIIMOHAJIHLHOM YacTH; B HUX JIOJDKHBI OBITh YKa3aHbl HAMMEHOBAHMSI BCEX
M300PKEHHBIX (PYHKITMOHAIBHBIX YaCTEH.
[TpuHIIMTIUATBHBIE CXEMBI (TTOJTHBIE) OTPEEIISIIOT TOJIHBIN COCTaB AJIEMEHTOB
W3JICNINS U CBA3EH MEKy HUMH, JaBasi IETAIBHOE MPEICTABICHUE O MPUHIUIIAX
JNEUCTBUS U3CIIHS.
CxeMmbl COeTMHEHUM (MOHTa)XXHBIC) MOKA3bIBAIOT COCAUHEHUSI COCTABHBIX YacTeu
U3JICIINSI, a TAKXKE MECTa MPUCOCTMHEHUN U BBOJIOB U BBISIBJISIIOT MPOBO/JIA, Kabeu,
TpyOONPOBOABI U UX apMaTypy.
CxeMbl MOJKIIIOUECHUS TTOKA3bIBAIOT BHEIIIHHUE MOIKITIOUEHUS U3ETUs K
KOMMYHUKAIIUSIM WA YCTPOUCTBAM.
HanmenoBaHMe cXeMbl ONTPEACIISIETCS €€ BUJIOM U TUIIOM, HAIPUMED, CXeMa
TUIpaBInYecKas NPUHITUITMATIbHAS, CXeMa dJIeKTprudecKas (PyHKIIMOHAbHAS U T.
0.
[udp cxembl, BXOAAIIMI B COCTaB €€ 0003HAUYECHMSI, COCTOUT U3 OYKBBI,
OTIPEJISIISIIONIEH BU CXEMbI U IIU(PHI, OTIPECIISIONIEH e THII.
Hampumep, cxema runpaBiudeckas NpuHIunuaibHas umeet mudp '3, cxema
AIEKTpUYEcKasi CTpyKTypHas — D 1.
Jlist u3aenusi, B COCTaB KOTOPOTO BXOST DJIEMEHTHI pa3HbIX BUJIOB, MOXKET OBITh
pa3zpaboTaHa KOMOMHUPOBAHHASL CXEMA, COJEPIKAIasi AJIEMEHTBI U CBSI3U PA3HBIX
BuJ10B. KoMOMHUpoBanHas cxema o6o3Havaercst OykBoi "C", a ee HAaMMEHOBaHUE
onpenenseTcss KOMOMHUPOBAHHBIMU BUJIAaMHU U THUIIOM.
Hanpumep: cxema npuHITUNIHAIbHAS THAPOKUHEMATHYECKAsI.
[Ipu cocTaBieHUH CXeM MPUMEHSIOTCS CIAEAYIONUE TEPMUHBI:
DJIEMEHT CXEMbI — COCTaBHAsl YaCTh CXEMbI, BBITIOJIHSIONIAS ONPEICTICHHYIO
byHKIMIO (Ha3HAYCHHUE) B U3JCIIMH, KOTOPasi HE MOXKET OBITh pa3jieicHa Ha YacTH,
UMEIOIIHNE CAMOCTOSITENIbHOE (DYHKIIMOHATFHOE Ha3HAYCHUE.
Hampumep, Hacoc, coequuuTenbHas MydTa, KOHISHCATOP, PE3UCTOP U T. TI.
Y cTpoicTBO — COBOKYITHOCTD 3JIEMEHTOB, IPEACTABISIOMINX OJHY KOHCTPYKIIHUIO,
HaIpuMepP, MEXaHU3M XParoBOM, ITeyaTHas TuIaTa, mkad.



OyHKIMOHANbHAS TPy — COBOKYITHOCTb 3JIEMEHTOB, BBITTOJHSIOIIUX B U3/1ETHH
OTIpEENCHHYIO (DYHKIINIO U HE OOBEIUHEHHBIX B OJIHY KOHCTPYKIIHIO.
@OyHKIMOHAIBbHASA YacTh — 3JIEMEHT, 000pYyJ0BaHHE WM (PYHKIMOHAIbHAS IpyIIa.
JIMHUM B3aMMOCBSI3U — OTPE30K JIMHHUU HA CXEME, IIOKA3bIBAIOIINN CBA3b MEKIY
(YHKIIMOHAJIbHBIMU YACTAMHU U3JIEIHSL.

[Tpu BBIOJTHEHUH CXEMBI MacITa0bl HE COOIIOAALOTCSL.

JleicTBUTENBHOE TPOCTPAHCTBEHHOE PACIIONI0KEHUE COCTABHBIX YacTel U3eNus
MOJKET Ha CXEME HE YUUTHIBATHCS WM YUYUTHIBATHCA MPUOIMKEHHO.

DJeMeHTbI, BXOASIIUE B COCTAB U3IENHS, H300paxaroTcsl Ha cxemax, Kak MpaBuio,
B BUJIC YCJIOBHBIX Ipadyuueckux 0003HauYeHUH, YCTaHABIMBAEMbIX CTaHAApTaMH
Enunoii cucteMbl KOHCTpYKTOpcKOoM gokyMeHTaunu (ECK/I).

CBsI3p MEX]y 2JIEMEHTAMU CXEMbI TIOKAa3bIBACTCS TUHUSIMHI B3aUMOCBSI3U, KOTOPHIE
YCIIOBHO MPEACTABISIIOT COO0N KOMMYHHUKAUUU (TPyOONPOBOABL, TPOBOJA, KaOEeIH
U T. II.) U KHHEMaTU4YECKHUE CBS3U (HampuMmep, Bajbl).

VYcnoBHbIE 0003HAYEHUS 3JIEMEHTOB 00OILEro NPUMEHEHHUS Ha cXeMax
ycranasiauBaetr 'OCT 2.721-74.

VYcnoBHble rpadguueckne 0003HaYeHHsI 001LEro IPUMEHEHUS JAJIsl UCTIOJb30BaHUs B
AIIEKTPUYECKUX, THIPABINYECKUX, THEBMAaTUYECKUX U KOMOMHUPOBAHHBIX CXeMax
IpUBEJICHBI B TA0JIHULIE. . .

Ha cxemax J10JKHO OBITh HAMMEHbILIEE YUCIIO U3JIOMOB U NIEPECEUEHUM JTMHUIMA
CBSI3H, N300pakaeMbIX TOPU3OHTAIBHBIMHU U BEPTHKATHHBIMU YYaCTKAMHU.

CxeMbl clieryeT BBIIOIHATh KOMIIAKTHO, HO 0€3 yiiep0a JJid SCHOCTU U ya00cTBa
WX YTCHHUS.

DNeMEeHTHI, COCTABIISIFOIINE OT/IEIHLHOE YCTPOUCTBO, OMYCKAETCS BBIICTATH Ha
cXeMax MITPUXITYHKTHPHBIMA TOHKUMHU JIMHUSMU C YKa3aHHEM TOTO YCTPOICTBA.
Ha cxeme oHOr0 BUa A0MycKaeTcs n300paxkaTb 3JIEMEHThI CXEM JPYTUX BUJIOB,
HEMOCPEICTBEHHO BIMAIOIINX HA JCHCTBUE U3/ETHs. DTH 3JIEMEHTHI U UX CBSI3U
M300pakaroTCs TOXKE TOHKUMU IITPUXITYHKTUPHBIMU JIMHUSMU.

Cxeme npucBauBaeTcsi 0003HauUE€HUE TOTO U3JENHU, JEHCTBUE KOTOPOTO
otoOpaxkeHo Ha cxeme. [locie 3Toro 0003HauYeHUS 3aTUCHIBACTCS MUQPP CXEMBI.
HaumeHoBaHMe cXeMbl YKa3bIBa€TCS B OCHOBHOM HAJIIIMCH MOCJIE HAUMEHOBAHMUS
U3JICIHSL.
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Tema CxeMBbl KeJIE3HOIOPOKHOTO ITYyTH U COOPYIKEHUN. Y CITOBHBIE
0003HaYEHUsI HA CXeMaX MyTU

[{esib: JIaTh MOHATHE O Tpacce, IUIaHe, TPOdIIIe KeJIe3HOOPOKHOM JIMHUH.

[TocTpotike »ke1e3HOUN JOPOTHU MPEIIECTBYET ee TpoeKTupoBanue. J1jisa
IIPUHATHS HAaWIYUIIIero pelleHus Py MPOeKTHPOBAHUY pa3padaThIBAOT U
CPaBHHUBAIOT HECKOJIbKO BAPUAHTOB PACIIOJIOKEHHUS B IPOCTPAHCTBE
MIPOJ0JIbHOM OCH 3€MJISTHOTO TIOJIOTHA JINHUH, T.€. mpacewst. Tpacca MOXKeT
OBITH 3aKperieHa, 0003HaueHa Ha MECTHOCTH WJIM BbhIUyepueHa Ha
TonorpadpuyeCcKnx KapTax Win IUIaHaXx.

OCs iyt

Pucynok 17 — Cxema pacnoJioKeHus Tpacchl Ha »KeJIe3HOU Jlopore




[Tnan 1 npouiab ONpeAesstoT MOJI0KEHUE TPACCHl B IPOCTPAHCTBE.

Bup tpaccel muHUM CBEPXY, WIH, MPOEKIUS TPACCHl HA TOPU3OHTAIIBHYIO
MJIOCKOCTb, Ha3bIBACTCS HAAHOM HCE1€3HO)0POHCHOU JuHuU. BepTUKaIbHBIMI
pa3pe3 3eMHOM MOBEPXHOCTH U 3EMJISTHOTO MOJIOTHA IO TPacCe JIMHUU
Ha3bIBAETCSA HPOOOIbHBIM nPOduiem dHceae3nodopoycHou aunuu. [1pononsHbIi
poIIb TUHUHU TIPEICTABIIACT COO0N TOPU3OHTATBHBIC YIACTKH (TUIOIIAIKH) U
YKJIOHBI (CITyCKHU Y MIOJIbEMBI).

[1nan, npoduik, a TaKKe OCHOBHBIE pa3Mepbl COOPYKEHHUM U YCTPONUCTB JKEJIE3HON
JIOPOTH MIPOEKTUPYIOTCS TaK, YTOOBI 00€CTIEYUTh OE30MIaCHOCTh U
O0ecnepeOOMHOCTh ABUKEHUS MOE3/I0B YCTAHOBJICHHON MacChl € 3aIaHHBIMU
CKOpOCTSIMU. B 3TOM cilydae OHU Ha3bIBAIOTCS IPOECKTHHIMHU.

B mane xene3HoaopoKHask JTUHUSL COCTOUT U3 MPSIMBIX U KPUBBIX YYAaCTKOB IyTH,
AJIEMEHTAMH TUIaHa SIBJISIFOTCA MPAMbIE W KpUBbIe. KpHUBbI€ NPOEKTUPYIOT IPU
HE00X0AMMOCTU 00X0/1a MPEMATCTBUM, MPUOJIMIKEHUS TUHUU K HACETICHHBIM
NyHKTaMm, ¢ Ha HOBBIX JINHUSIX KPUBBIEC YUYACTKU IyTH UMEIOT CTAHIapTHHIE
panuycel kpuBu3HbI 0T 4000 10 1200 M, B TpYIHBIX YCIOBUAX JOIYCKAKOTCS
panuycel 600 u 500 M, a ¢ pazpemenuss KTXK — 250 u 200 m. Yem meHblie
panyChl KPUBBIX, TEM BBIIIE COMPOTUBIICHUE IBUKEHHUIO, OBICTpEE N3HAIIIMBAIOTCS
PEIbCHI, IEUCTBYET IIEHTPOOEIKHAS CUJIA, CTPEMSIIASACS OMPOKUHYThH COCTAB.

[lepexon rmeMenTa npo@uiist OAHOM KPYTU3HBI K 3JIEMEHTY JPYroil KpyTHU3HBI
Ha3bIBAIOT nepenomom npoghuns. llpu pe3xom nepenome npopuiis yBeInINBACTCS
JIaBJICHHUE Ha IIyTh OT IPOXOIAIIMX [T0€3/10B WIIA CO31ACTCA ONlaCHas Harpys3Ka
OTJEJIBHBIX KOJIEC ITOABUYKHOIO cocTaBa. lIpsMble ydacTKH IIyTH CONPATAIOT C
KPUBBIMH IIPU IIOMOILH ITIEPEXOAHBIX KPUBBIX, PAJUyC KOTOPBIX IIOCTENIEHHO
YMEHBIIAIOT OT 0ECKOHEYHO OO0JIBIIIOTO 0 pagnuyca JaHHON KPUBOMl. DTUM
00€eceynBaroT JIAaBHBIN EPEXO0/ MOJBUKHOTO COCTABA C MPSMOI0 y4acTKa MyTH
Ha KpuBOH. J{J1s1 conpsiKkeHHst MexXTy cO00i COCETHUX KPUBBIX MEKIYy HUMHU
YKJIaJbIBAIOT KPOME MEePeX0HbIX KpUBBIX (20-180 M) npsiMble BCTaBKU JJIMHOM 10
150 m.

DneMeHTaMu MPOJI0JIBHOTO MPOQ IS IMHUN SBJISFOTCS TUTOMIAAKA U YKJIOHBI. J{7ist
10e3/a, ABWXKYILETOCs OT HU3IIEH TOYKH K BBICIIEH, YKIIOH SIBIISIETCS HOOBEMOM,
€CJIM TTOE3]T IBUKETCS OT BBICIIEH TOUKH K HU3IIEH TO YKIIOH OyIET CHYCKOM.
["opu3OHTaIBHBIN Y4acTOK 0€3 MOIbEMOB U CITyCKOB HA3bIBAIOT MIOUIAOKOU.

TPECMIJICHH: K YACHICBIICHUIO CTPOUTCIILCTBA.






