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1. METOOWYECKUE YKASAHUNA K TPAGUYECKOMY ODOPMITEHUIO YEPTEXEW

1.1. Yeprex

UepTex - 9T0 cBOE0BPa3HbIi A3bIK, C MOMOLLBK KOTOPOrO, UCMOMb3YS BCETO NULLb TOYKW, IMHWAW WU OrpaHu-
YeHHOe YMCIIO 3HAKOB W NP, YEnoBEK MMEET BO3MOXHOCTb M3006pa3nTb Ha MIIOCKOCTA reoMeTpuyeckue gury-
Pbl UK UX COYeTaHWe (MaLLKHbI, NPUBOPbI, MHXEHEPHBIE COOPYXEHU 1 T. 4.). Mpuyem 3ToT rpadpruyeckuin a3bik
SBMSIETCA MHTEPHALMOHAMNbBHBIM, OH MOHSATEH NOBOMY TEXHUYECKM PaMOTHOMY YEMOBEKY, HE3aBUCUMO OT TOrO,
Ha KakoM 513bIke OH roBOPUT. MHbIMM CroBaMm NS BbINOHEHUS YepTexa He0OX0AMMbI 3HaHWS NPaBUIBLHOTO €ro
ocbopmnieHus, T. e. 3HaHus FTOCToB n «EAnHON cucTeMbl KOHCTpYKTOpCcKon aokymeHTauum» (ECKL). B FTOCTax
AaHbl €AWHbIE HOPMbI U MpaBWia COCTaBMEHWS YEPTEXEN, a Takke CTaHAAPTHbIE YCMOBHble M30BpaxeHns
0603HaYeHus.

1.2. ®opmathbl

Bo Bcex oTpacnsx Npou3BOACTBA YEPTEXM M TEXHUYECKAs OKYMEHTALMS BbINOMHAKTCS Ha UCTaxX CTPOro
onpegeneHHbix pasmepos. OCT 2.301-68 ycTaHaBnuBaeT NATb OCHOBHbIX (DOPMATOB YepTexen - hopmaThbl AD,
Al, A2, A3, A4, (puc. 1.1, Tabn. 1.1).
[ononHutenbHble opmaTbl 06pasytoTcs NyTeM YBEUMYEHUS KOPOTKUX CTOPOH OCHOBHbIX (hOPMAaTOB Ha Benw-
YWHY, KpaTHYt0 Ux pasmepam. dopmatbl IMCTOB ONPeaensaTCs pasMepaMn BHELIHEN PaMKK, BbINOSTHEHHOM TOH-
KAMW NnHKAMK. [Tone YepTexa orpaHn4MBaeTCs BHYTPEHHEN PaMKOi, KOTOPAs BbIMOMHAETCS CMMOLWHON TONCTOM
nuHren. Mone gopmara wuprHon 20 MM OCTaBnsSeTCS AN NOALUMBKYA YepTexa (puc.1.2).
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1.3. Hapnucu Ha YepTexax

B npaBoM HuxHeM yrny BbinonHseTca ocHoBHas Hagnuek (TOCT 2.104-68). LLTamn ans 0CHOBHOW Hagnucu
topmata A4 pacnonaratoT TONbKO BAOMb KOPOTKOW CTOPOHbI IUCTa (CM. puc. 1.2). Pa3mepbl 1 3anonHeHue oc-
HOBHOI Hain1ey NpuBeAeHbl Ha puc. 1.3.
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Ob6o3HaveHne QOKyMeHTa, nagenus, obbekta (Lwmdp), Hanpumep:

15301 02 - AC25-Urr-01-30, rge -1 53 01 02— wudpp cneynansHocTn; AC25 — Homep rpynnbl; UM — obo-
3HauveHue paboTbl (MHxXeHepHas rpacuka); 01- nopsakosbli HoMep paboTbl; 30 — Ne BapuaHTa.

B neBoit YacT OCHOBHOW HaAMMCKM YKa3sblBaOT: AOMKHOCTM (OMYCKaTCA COoKpalleHus, Hanpumep: MMM —
[NaBHbI MHXEHep NPOEKTa; apX. — apxXUTEKTOp W T. 4.), 3aTeM haMunni, NOANUCK UCNONHUTENen 1 aatbl. B rpa-
e "Ctaaus” ykasblBaroT yCrnoBHOE 0603Ha4eHWe CTaaun NPOEKTUPOBAHMS.

1.4. MacwTabbl

Maclutabom Ha3blBaeTCs OTHOLIEHWE JIMHENHbIX pa3MepoB M300paXKeHNs Ha YepTexe K ero JencTBUTENb-
HbIM pasmepam. [OCT 2.302-68* ycraHaBnuBaeT maciutabbl M306paxeHnd n ux 0bo3HaveHue Ha YepTexax
AN BCeX OTpacnen NpoMbILIEHHOCTU 1 cTpouTenscTea (Tabn. 1.2). MpeanoututensHbiM sBnseTcs MaclwTab
HaTypasnbHOW BENUYKHBI, T. €. MacwTab 1:1.

MacluTab, ykasaHHbIN B NpeaHasHaYeHHoN Ang 3Toro rpade OCHOBHOWM HaAnMeK YepTexa, omkeH 0603Ha-
yatbea no tuny 1:1, 10:1, 1:100 u T. 4., B 0CTanbHbIX cnyyasx - no uny (1:1); (10:1); (1:100) u T. p.

Tabnuua 1.2

MacLutabbl yMeHbLIEHNS 1:2; 1:2,5; 1:4, 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50; 1:75; 1:100; 1:200;

1:400; 1:500; 1:800; 1:1000
HatypanbHas BeiymHa 111
MacluTabbl yBenuyeHus 2:1,2,5:1; 41, 5:1; 10:1; 20:1; 40:1; 50:1; 100:1




1.5. N'nHum

JnHnn yeptexa BbinonHaT no MOCT 2.303-68. HaumeHoBaHve, Ha4yepTaHue, TOMWMUHA JIMHUIA N0 OTHO-
LUEHWIO K TOSLUMHE OCHOBHOW NIMHWAWM U OCHOBHbIE Ha3HAYeHWUst NUHWUA JOMKHBI COOTBETCTBOBATbL YKa3aHHbIM B
Tabnuue 1.3.

TonwmHa CNOLWHOM OCHOBHOW NMiHMKM S JomxkHa bbiTb B npegenax ot 0,5 4o 1,4 MM B 3aBUCMMOCTM OT Be-
NNYMHBI U CRIOXHOCTW U306paxeHus!, a Takke OT popmata vepTexa.

TonLwmHa NIMHUIA OQHOTO K TOTO Xe TWUNa AOoMKHA ObITb OAMHAKOBA AN BCEX M300paxeHuit Ha JaHHOM Yep-
TEXe, BblYepynBaeMblx B O4MHAKOBOM MaclUTabe.

[nnHa LWTPUXOB 1 NPOMEXYTKM MEXAY HAMW SOMKHbI ObITb OAMHAKOBLIMM HA BCEM YepTEXE.

LLITPUXNYHKTUPHbIE W WITPUXOBbIE NMMHWW LOIHKHbI 3aKaHYMBATLCA W NepecekaTbes WwTpuxamu. Mpn Havep-
TaHUMN WITPUXMYHKTUPHON SIMHUM BMECTO TOYKM MOXHO HAHOCWUTb ManeHbKWiA LUTPUX ASIMHOM OKOMO 1 MM.

LLITpUXNYHKTUPHbIE IUHUK, NPUMEHSIEMbIE B KaYeCTBe LEHTPOBLIX, CreayeT 3aMeHsATb CrOLLHbIMU TOHK-
MW, €CInin JUaMETP OKPYXXHOCTU MeHee 12 MM.

JIMHUM-BBIHOCKM He JOIKHbI NepecekaTbes Mexay cobon.

Tabnuua 1.3
HaumeHoBaHue HauepTtaHue TonwwuHa OCHOBHOE Ha3HayeHne
1. JTuHUM BUAMMOTO KOHTYPA, KOHTYpa CeYeHus,
BbIHECEHHOTO 1 BXOASALLEro B COCTaB pa3pesa,
CnnowwHas oc- S BMAMMbIE NUHUKM Nepexoaa.2. KoHTypbl ane-
HOBHasl MEHTOB (KapKacoB, CETOK, OTAENbHbIX CTEPX-
— Hei) Ha cxeMax apMUpOBaHMs
3. Pamku yepTexeit, Tabnuy
CnnowwHas Ot S/3po | 1. JIMHuKM obpeiBa
BOJSTHUCTas T~ S/2 2. JInHum pasrpaHnyeHns Buaa 1 paspesa
CnnowwHas
TOHKas C U3- + OTSS/ZS RO [nnHHble nuHUM 0bpbiBa
nomamu
1.2 Or
[LitpuxoBast N SI3 po NnHUM HeBMAMMOTO KOHTYpa
B 2.8 SI2
5.30 Or
m:lgzx:g::;ﬂmp- - - _ S/3 no JIMHWK oceBble 1 LEEHTPOBbIE
3.5 S/2
1. ITuHnm pa3mepHbIe W BbIHOCHbIE
2. JINHUM WTpMXOBbIE
3. JINHWM BbIHOCKY
4. TTonK NMHUIA-BBIHOCOK
5. MapKmMpOBOYHBIE U CCbINIOYHBIE KPYXKKMA
Ot 6. JTMHAN BMAMMBIX KOHTYPOB, pacnonararLmx-
NMOLUHAsA TOH- ’
Cnno Kaz © SI3 no CSl 3@ KOHTYPOM CeYeHus
SI2 7. OnanyboyHble KOHTYpbI Xene306eTOHHbIX
W3Oenuit, KOHCTPYKLUMIA Ha CXxeMax apMupoBa-
HWS! N CEYEHNIN K HUM
8. KoHTypbl 3neMeHTOB, 1306paxeHHbIX Ynpo-
LEHHO Ha CXemax Mnm paspesax
9. Mogyepk1BaHWe pasniyHbIX HaANUCEN
3.8 N
To xe Ot Obo3HaveHWe cBS3e, NPOeLMpyeMbIX Ha Yep-
yTONLLEHHas i S/200 (2/3)S | Texe B nuHMIO
PasomkHyTas 8..20 Ot S 0o 3S/2 | NIuHum ceyvenui




1.6. WpundpTbl YepTEXHBbIE

OCT 2.304-81 yctaHaBnuBaeT WPUMTbI AN HAANMCen, HAHOCUMbIX Ha YepTexax M TEXHUYECKUX AOKY-
MeHTax BCEX OTpacsei NPOMBILLNIEHHOCTH U CTPOUTENBCTBA. YepTexHble LPUPTLI XapakTepU3yTCs NPOCTOTOM
KOHCTPYKLMW BYKB, LMEP 1 3HAKOB.

[ns nyywero BOCMPUSTIASL KOHCTPYKUMM LUpUPTa €ro NOCTPOEHME MOKa3aHO Ha BCTIOMOraTenbHOM CETKe, Luar
JIMHWIA KOTOPOW 3aBUCUT OT TOMLMHBI NMHWUA WpndpTa. CTaHZapToOM ONpeaeneHb! CreaytoLLme Tnbl WpUAQTOB:

TMN A C HaKMOHOM OYKB 1 Lcbp OKOMO 75° K OCHOBAHMIO CTPOKM, B KOTOPbIX TOMLYMHA NUHWW WpmndTa d co-
crasnset 1/14 h.

71N B ¢ HaKnoHoM ByKB 1 Lcp 0KOMo 75° K OCHOBAHMIO CTPOKM, B KOTOPbIX TOMLMHA NUHWW WpmndTa d co-
crasnset 1/10 h.

Pa3smep LupudTa xapakTepusyeTcs BbICOTOM NPONUCHbIX (3arnasHbixX) Oyks h B MunnammeTpax.

IOCT 2.304-81 ycTaHaBnuBaeT cregytowme pasmepsl wpudta: 2,5; 3,5; 5; 7;10; 14; 20; 28; 40.

Haunbonee ynotpebutensHbiMu pasmepami Wpudta aenstotes: 3,5; 5; 7;10; 14,

CooTHoLLEeHWe Mexay BbicoTol h (pa3mepoM LpudTa) 1 ocTanbHbIMK pasmepamu Byks pycckoro andasu-
Ta TMna A ans wpudgToB BCEX pa3MepoB NpueeaeHo B Tabnuue 1.4 v ans tuna b B Tabnuue 1.5.

Wpudt tna A (d=h/14)

Tabnuua 1.4
Ob6osHa- | OTHOCUTEMBHBIN
MapameTpb! WpudTa "eHe ba3vep Pa3mepbl, MM
Pasmep wpndra: (14/14) h
BbICOTa MPOMKCHbIX BYKB h 14d 25 | 35 5 7 10 14120
BbicoTa CTpoYHbIX OykB c (10{%;;'1) h 18 2,5 35 5 7 10 | 14
PaccTosiH1e Mexay Gyksamu a (2/13()1 h 0,35 | 05 0,7 1 14 2 2,8
MuHUMarbHbIi War CTPOK (Bbl- (22/14) h
COTa BCMOMOraTernbHOM CETKM) b 22d 4 55 8 11 16 22 31
MuUHMManbHOe PaccTosiH1eE Me- (6/14) h
X7y CrIoBaMH e 6d 11 15 2,1 3 4,2 6 84
TonmHa NuHUA WwpndTa d (1/143 h 018 1 025|035 | 05 | 07 1 |14
Wpucbt TMna b (d =h/10)
Tabnuua 1.5
lMapameTpbl WpngTa OboaHa- | OTHOCHTENbHIi Pasmepsbl, MM
pavieTpe! Lip YeHue pasmep pel,

Pasmep wpndra: (10/10) h

BbICOTa MPOMKCHbIX BYKB h 10d 18 125135 5 7110} 14 ] 20

BbicoTa CTpoYHbIX OykB c (7/1703 h 13118 (25]35] 5 7110 | 14

PaccTosiH1e Mexay Gyksamu a (le%h 035(05(07| 1 |14 2 |28]| 4

MuHMMarbHbIA War CTPOK (17/10)h

(BbICOTa BCOMOTaTENBHOM CETKM) b 17d 3114316 8512 |17 24 | 34

MUHMMarbHOE pPaccTosHIe MEXTy (6/10) h

COBAM e 64 11 (15121 3 |42 | 6 |84 12

TonwyHa NuHiA WwpudTa d (1/10()1 h 0,181025|035(05(07 | 1 |14 2

Ha puc. 1.4. npeactaBneHbl NpUMepbl HAYepTaH!s 3arnaBHbIX M CTPOYHbIX ByKB pycckoro andasuTa u
apabckux undp wpndgpta tvna b.
[Ins 0CBOEHUS KOHCTPYKLMKM BYKB 1 Lmdp 1 crnocoba 1x NoCTPOeHUs NpeaBapuUTENLHO BbIMOMHSOT TOH-
KAMM IMHWUSIMU CETKY, B KOTOPYIO BNUCLIBAKOT OYKBbI 1 LMEPPbI. HaKMOHHbIE NUHUKM 4115 CETKM NPOBOAAT Yepes
HaMeYeHHbIE TOYKW MY NOMOLLM ABYX YrONbHUKOB: OAHOTO € yrnamu 450, apyroro ¢ yrnamu 300 1 60°.




Buicoma 10/10

Bsicoma 10/10

Bsicoma 10/10

Tun 6 (FOCT 2.304 - 81)

Wupura Byxb 5/10

Wupuna byxb 4/10

Bsicoma 7 /10

Bsicoma 10/10

Bsicoma 10/10

Bsicoma 7 /10

Bsicoma 10/10

Puc.1.4



Tabnuua 1.6

Wpmndpt  [OTHOCUTENBHBIN| LLpndT TUNa [OTHOCUTENBHBIN Wpundpt OTHOCUTENbHBI Wpundpt OTHOCUTENbHBI
Mna A pasmep h b pasmep h Mna A pasmep h TMna b pasmep h
Mponuc- MponucHble CTpouHble Byksbl CTpouHble By-
Hble ByKBbI OyKsbl KBbl
B,B, U W, B,B, U U, 3,C 5114 a,0,B,1,4,
K, I, K, H, O, a, 08T, e 3, unnK
H O, nNP, neyr, a.eunn 6/14 n,H,0,N,p,
TV, UM 4, b, K, ,H,0,Mp,Y, Y, X, 4, U, b,
, 3,1 6/10 X, U b, 3 9 M, 3,9,
3,1 7114 A0 MX, b, bl M, B, bl, 10 5/10
rE3C 6/14 bl, 7110 X, 10 7114 X T, 6/10
ALX\, 8/14 X, o, W, T, ¢, 8/14
0] w, b, O 8/10 W, W 9/14
XM, L, lrE3C 5/10 b, 7110
w b 9/14 W, 4/10
(0] 11/14 c
Lindppb! Lindbpb!
2,4,6,7,8,90 2,3,5,6,7,
35 7114 8,9,0 5/10
1 6/14 4 6/10
4/14 1 3/10

PacctosHue a mexay 6yksamu, CoCeHME NUHM KOTOPbIX HE NapannenbHbl Mexay cobon (Hanpumep, A, AT),
MOXeT BbITb YMEHbLLEHO HANOMOBUHY, T.€. Ha TONWMHY NuHUK WpudTa (d). Lndpy 1 pasmellaroT Ha paccTos-
HWW OT CMEXHbIX Undop v Byks, pasHom 2/10 h,

MuHUManbHLIM PacCTOSHUEM MEXZY CroBami, pasneneHHbIMU 3HaKOM MpenuHaHns, SBSeTCs paccTos-
HWe e Mexay 3HakoM NpenuHaHus 1 CreayoLmumM 3a HUM croBoM. MuHUManbHbIi Wwar cTpok b, unu paccTosHue
MeXay OCHOBaHMAMU CTPOK, cocTasnseT 17/10 h. Takum obpasom, BenuuuHa NpoMexyTka Mexay CTpokamu
NPOMUCHbIX BYKB JOIMKHA ObITb HE MeHee BbICOTbI CTPOYHbIX BykB — 7/10 h (puc. 1.5).

|
- N5
|

Puc.15

Mpw BbINONHEHUN HAAMNUCEN NPUMEHSIIOT TaKKe YEPTEXHbIN LPUGT 6e3 HaKMoHa, UMEILLNIA Te Xe pasMe-
Pbl 1 MApaMeTpbl, YTO U LUPUET C HAKIOHOM.

1.7. pacpuyeckne 0603Ha4eHna maTepuanos

rOCT 2.306-68 ycraHaBnueaeT rpacduyeckme 0603Ha4eHNs MaTepurarnos B ceveHusix (Tabn.1.7).

LLITpuxoBKa Ha YepTexax BbINOMHAETCS B BuAe napannenbHbIX MHWAA, NPOBOAUMBIX Mog YrrioM 45° k oceBon
TIMHUV VAW K TTMHAW PaMKu YepTexa. ECrn nuHMKM LWTPUXOBKM COBMAZAKOT MO HAMPaBMEHWHO C NIMHUAMM KOHTYpa Ui
OCEBbIM, TO NIMHUN LUTPUXOBKW MOXHO NPOBOAUTb Nog yrioM 30° nnm 60°. PaccTosiHine Mexay TMHUSIMK LUTPUXOB-
K/ JOIKHO coctaensath 1...10 MM C y4eToM NroLaan LTPUXOBKM U HEOBXOAMMOCTU pa3HOOBpasnTh LUTPUXOBKY
CMEXHbIX nroLlagent. JTAHUN LWTPUXOBKM MOTYT UMETb HaKIOH BMPaBO W BIEBO, HO B OJHY CTOPOHY Ha BCEX pa3pesax
W CEYEHIsIX, OTHOCALLIMXCS K OHOW AeTarnu Ha JaHHOM YepTexe. Ecnu aeTtanu cMexHble, TO NS OOHOM AeTanu nu-
HUW LLITPWUXOBKM HAKIOHSKOT BMPABO, AMst APYrov — BNeBo (BCTPeYHas LUTPUXOBKA).
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Tabnuua 1.7

Mamepuansi Odo3HayveHus

1. Memannsi u mbepdsie cnaabsi

2. Hememannuyeckue mamepuassi, & m.y.
B60/10KHUCMbBIE, MOHOAUMHMBIE U NAUMHbIE

3. flepeb

epece EORREREOLCH
4. Bemon s,
5K
ﬁﬂﬂel'(pﬂcggl(lza U CU/IUKQMHbIE MAMEPUA/b /// //
6. KameHb ecmecmberHsil NI

Z

7. Cmek 1o u dpyzue cbemonpo3padHsie A
Mamepuassl A A a4

8 Xudkocmu

"]
9. pyHm ecmecmberHbil 77777
. 3aceinka uz wdozo Mamepuana LI
10. 3ac P e
1. Lemka TmT

1.8. HaHeceHue pa3mepoB Ha YepTexax

[MpaBuna HaHeceHust pa3MepoB Ha YepTexax yctaHosneHbl FOCT 2.307 - 68.

[Ins HaHeCeHUs Ha YepTexu pasmMepoB NPOBOASAT BbIHOCHbIE U pa3MepHbIe NIMHUM U yKa3blBaloT pasmep-
Hble yucna. PasmepHble NMHUM ¢ 060MX KOHLOB OrpaHMYMBatoT cTpesikamu (puc.1.6 a) BoIHOCHbIE NIMHUM JOMX-
Hbl BbIXOAMTb 3a KOHL|bI CTPENOK pa3MepHOn NMHUM Ha 1...5 Mm. Pa3mep CTpenok 3aBucuT OT TONWMHBI JIMHWIA
BMAMMOTO KOHTYpa 1 JoMmkeH OblTb OAMHAKOBLIM [MS BCEX pa3MepoB LaHHOrO yepTexa. pu HaHeceHuu pas-
Mepa NpsMONMHenHoro otpeska (puc.1.6 6) pasmepHyto NMHWID NPOBOAAT NapannefibHo 3TOMy OTPE3Ky Ha pac-
CTOSIHMM 6...10 MM, @ BbIHOCHbIE NMUHWUK — NEPMEHANKYIISPHO Pa3MEPHBIM.

6..10
=20° =20° % D — D
2 5min 2 5min 50 |25
T 1 T 1 700
N
a) 6)
Puc. 1.6
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NMHMM KOHTYpa, OCEBble U LIEHTPOBbIE NMHUM HEMb3s UCMOMb30BaTh B KAYeCTBE PadMepHbIX MMHUN.
MeHblUre pasmepbl AOIKHBI pacrnionaratbest Bnvxe K KOHTYpY u3obpaxeHus, a Gonblune — aarnblue oT Hero. B
3TOM Cnyyae BbIHOCHbIE MMHIW He ByayT nepecekaTb pasmepHble nuHUK (puc.1.6).

Pa3mepHble Yncra He AoMycKkaeTest nepecekatb NUHUAMU. ECrin pa3mepHoe YMCro CTaBUTCA Ha nnowaaw,
MOANexXallei TPUXOBKE, TO LUTPUXOBKY Y PAa3MEPHOTO Y1cha npepbisatoT (puc.1.7).

)/
v T HE
/

A4

) L -

Puc.1.7 Puc. 1.8
B HekoTOpbIX Cryyasx npu HeLocTaTke MecTa Ansi HAHECEHUS CTPENOK Ha PasMEpHbIX NIMHUSX, pacroso-
KEHHbIX LIENOYKOM, CTPESK MOXHO 3aMEHUTL 3aceykamm unn Toukamu (puc.1.8).
Mpu 0603HaYeHun pasmepa auameTpa Ha nbom Buae nepes pasMepHbIM YUCTOM CTaBAT 3HaK AEC yrnoMm
HaKMoHa LWTpuxa 75°, a Npu HaHeceHun pasmepa paguyca — byksy R. CTpenku y pasmepHon MuHUW paguyca
[EenaloT TONLKO Ha KOHLIE NIMHUK, CONPUKaCcatoLLencs ¢ Lyron okpyxHoctu (puc.1.9).

P20
z
NG

Puc.1.9
InHelHble pasmepbl ykasblBawTca B MunnumeTtpax 6e3 obosHavyeHus eauHuubl u3mepenus. [pasuna
NPOCTAHOBKM Pa3MepHbIX Yncen ykadaHbl Ha pucyHke 1.10.

20 PasviepHble 41Cnia YIToBbIX pa3vepoB B 30HE, PacronoXeHHoM
BbILLIE FOPU3OHTAIBHOM OCEBOW MIMHK, MOMELLAIOT Hag PasMepHbLIMA M-
HWSIMW CO CTOPOHbI WX BbIMYKIOCTY; B 30HE, PaCrONOXEHHON HUXE ropu-
30HTamNbHOM OCEBOW NMUHUK, - CO CTOPOHbI BOTHYTOCTW Pa3MEPHbIX NIMHUNA.
B 3alTprxoBaHHON 30HE HAHOCUTb pa3MepHbIe SIMHUW He PeKOMEHaYeT-
cs1. B aTOM cnyyae pasmepHble YMcna yKasblBatoT Ha FOPU3OHTaNbHO Ha-
HECeHHbIX Morkax. YrroBble pasmepbl Ha YepTax YKasblBatoTCs B rpagy-
cax ¢ 0603HaveHneM eauHuLb! n3Mmeperns (puc.1.11).

Puc. 1.10

500 Spo

s 30°

05

25°

0'00 3

17°

Puc.1.11
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2. 3ADAHME Ne1 NO MHXEHEPHOW FPAGUKE «MPOCTbIE PA3PE3bI»

2.1. MeToabl npoeuupoBaHms
B 0CHOBE NOCTPOEHWS YEPTEXEN NEXUT METOA NPOELMpoBaHUs. [poeLmpoBaHmne — 3To NpoLecc NocTpoe-
HWS 30BpaeHUst NPOCTPAHCTBEHHOM OUrypbl HA NOCKOCTW NyTEM NPOBEAEHUS Yepe3 BCe TOUKM ee Boobpa-
XaeMblx fyven (NpsmMblx) 4O NepeceyeHnst UX ¢ NOCKOCTLIO, Ha3blBaEMOW NIOCKOCTLI0 Npoekuuit. Mpsamble, ¢
MOMOLLbH KOTOPbIX MPOM3BOAAT NPOELMPOBaHME, Ha3bIBaKT NPOELMPYHOLLMMM (JTy4amm).
B 3aBucuMmMocTm 0T cnocoba NpoBeAEHUs NPOELMPYIOLLMX NTyYel pasnuyaroT:
LleHTpanbHoe npoeLympoBaHue
lMapannensHoe npoeuupoBaHue:
a) KOCOYrOfbHOE;
6) npsimoyrosbHoe.
LleHTpanbHoOe npoeuupoBaHme
Ecnu npoeuupyrowme nyun NpoxoasT Yepes OfHY TOUKY — LIEHTP NMpoeuupoBaHmus, TO NpoekLmus HasblBaeT-
CSl LieHTpasibHO, @ caMo NPOeUMpoBaHue - LeHTpasbHbIM (puc. 2.1).

S

Annapam npoeyuposaHus:

r M1 — NnockocTb NpoeKuwit;

A S — LIeHTp NpoeLnpoBaHuns;
A - 06beKT NpoeunpoBaHus;

B
C SA — npoeuupyoLLmA fTyy;
A / A1— LeHTpasbHas npoekuns
j B TOYKM A Ha nnockocTb MMy
1
Hi /// /
/

Puc.2.1

Takum 06pa3om, NpoeKLMen TOUKA Ha NMOCKOCTb Ha3blBAaeTCs TOUKa NepPECceYeHs MPOELMPYHOLLEro fyya ¢
NIOCKOCTLIO NPOEKLMHN.

O6bEKTOB MPOELMPOBAHNS MOXET BbITb MHOXECTBO, LIEHTP NPOELMPOBAHUS — OAMH.

MHOXeCTBO fy4en, NPOXOAALLMX Yepes OAMH LIEHTP NPOELMpPOBaHMs (UM TOUKY 3peHust), 06pasyoT KOHM-
4eckyto noBepxHocTb. OTCloga 3TOT METOZ €eLle Ha3blBaeTCs KOHMYECKUM W Ha HEM OCHOBAHO MOCTPOEHMe nep-
CNEKTUBHBIX NPOEKLNNA.

MapannensHoe npoeunpoBaHue

MapannensHoe NpoeuypoBaH1e NoapasaensioT Ha KOCOYrofbHOE M NPSMOYronbHOE, NPy 3TOM TOYKa 3pe-
HWS HaxoauTCs B BECKOHEYHOCTM Unu B HECOOCTBEHHOM Touke. [MapannenbHoe NpoeunpoBaHMe MOXHO pac-
CMaTpuBaTh Kak YaCTHbI CMy4ail LIEHTPanbHOrO, KOraa LEHTP NpoeLnpoBaHust — HeCOBCTBEHHAs TOuKa.

a) kocoyronibHoe (S He nepneHaumkynspHo My -puc.2.2).

S C
Annapam npoeyupogaHus:

A M1 — nnockocTb NPOEKLMI;
S — HanpaBneHue NpoeLMpPOBaHUS;

/ B
r A, B, C — 06bekTbl NpoeunpoBaHms;
2 /1 A1 — npoekuust Toukm A Ha nnockocTb My
1 B /
y 1 //
11 / /oy

Puc.2.2

12



6) NpsIMOyrosibHOe 1N OpTOroHarbHoe (S nepnexankynsapHo My - puc.2.3).

AnnapaTt npoeunpoBaHms TOT Xe:

C
S
A
B
C
1
|
Al B,
I, | L/
i |
Puc.2.3

2.2. MpoeuupoBaHUe TOYKK Ha 2 U 3 NNIOCKOCTU NPOEKLMUIA

YepTex TOUKM B cMCTEME ABYX B3aUMHO NeprneHAUKYNAPHbIX NIOCKOCTEN NPOeKLMIA
BbI6upatoTcs ABe B3aMMHO nepneHanKynspHble NoCKoCTU NpoeKumm (puc.2.4):

M - ropusoHTanbHas NNOCKOCTb NPOEKLWNA,

M, - hpoHTanbHas NRNOCKOCTL NPOEKLMIA.

11, A

2

Il

\/ A

A1 — ropu3oHTanbHas NpoeKLMs TOUKM A,
A, - ppoHTanbHas NPoeKuus Touku A.

x=MI1MN
AZAx'A X,

i

A]_Ax'/\ X.

./

Puc. 2.4

Mpoeuypytowme fyyn oGpasytoT NNOCKOCTb ~ OCK X, 3HAUMT ABe NpoekLmn Ai 1 A, HAXOSATCS Ha OAHOM
MpsAMOIA A OCK X, Ha3blBaeMOIi NUHUEN MPOEKLMOHHON CBSA3W. MPOCTPAHCTBO ABYMSI MIIOCKOCTSMM MPOEKLN
[ENUTCS Ha 4 YacTu, KOTOpble Ha3blBAKTCS YeTBEpTAMMU NpocTpaHcTea. Ocb X AENUT ropU3oHTamNbHY Moc-
KOCTb NPOEKLMIA Ha NEPEAHION M 3a[HI0K MOy, a (hPOHTarbHAS MOCKOCTb — HA BEPXHIOK U HIXKHIOK NONY.

IT7, A
X AX7—|
A74
17,

Puc. 2.5 Yepmex — antop MoHxa

lMoBepHeM nnockocTb M1 BMeCTe ¢ ropu3oHTanbHON Npoek-
LiMen BOKPYr OCK X, @ NnockocTb MMz BMecTe ¢ npodousibHON npo-
eKLuen — BOKpYr OCY Z 4O COBMELLEHUS C (PPOHTAITLHOM NNOCKO-
cTbto M. MonyyeHHbIN YepTex HasbIBaeTCH KOMMIEKCHbIM Yep-
TEXOM (111 3MtopoMm) Touku (puc.2.5).
Cuctema Tpex B3aMMHO NepneHAnKYNSApHbIX NNOCKOCTEN
NpoeKuum
BbiBupatotcs TpU B3aUMHO NepneHanKkynspHble NnockocTyn
npoekumm (puc.2.6):
M: - ropu3oHTanbHas NoCcKoCTb NPOEKLNA,
M, - cpoHTanbHas NNoCKOCTb NPOEKLN,
Mz - npocunbHas NNOCKOCTb MPOEKLMMA.

13



HZ /4 A X= n]_ I n2,
! < y=M1 1M,
y N . A z=M> 1 Na.
A A 3 \~’/
A 1T,
Ax 0 A; - ropu3oHTanbHas NPOeKLVs TOUKN A,

A, - ppoHTanbHas NPoeKums Touku A,
A; - npodunbHas NpoekLms Touku A.

Puc. 2.6

MoBepHeM nnockocTb MM BMECTe C ropu3OHTaNbHOM NPOEKLME TOUKM BOKPYT OCK X, @ NnockocTs MM BMe-
cTe C NpodhurnbHON NPOEKLMEN TOUKM — BOKPYr OCW Z 4O COBMELLEHNS ¢ pOHTanbHOM nnockocTbio Mo, Mony-
YEHHbI YepTex Ha3bIBAETCS KOMNIEKCHbIM YEPTEXOM (MM SNKOPOM) TOYKM (prC.2.7).

'opu3oHTanbHas npoekums Toukn A1 onpegensetcs koopanHatamm Xa (abeuucca) n Ya (opanHara). ns

TOr0, YT06bI ONPEeaenUTL OPOHTANbHYIO NPOEKLMIO

z TOYKM — A2 , He06XOAMMO Ha NUHUM NPOEKLIMOHHON
1. ) A B 1, CBSA31 BLOSb OCU Z OTNOXMUTb TPETbIO KOOPAUHATY Za
2 : 3 (annnukaty). Takum 06pa3om, Tpu KoopauHaTbI, KOTO-
pble OKa3anucb HeobXoaMMbIMU NS NOCTPOEHUS ABYX
Za NPOEKLMA TOYKM, ONPeSensioT ee NONOXeHNe B Npo-
; cTpaHcTBe. Touka onpefeneHa B NpoCTPaHCTBE TpeMs
Alg |0 KoOpAMHaTaMU.
/ MpaBuno: 4tobbl NOCTPOUTH NPOUIBHYIO NPOEK-
Y LMI0 TOYKW, HEOBXOAMMO Yepe3 (PPOHTarbHYI0 NPoek-
LMI0 TOYKM Az NPOBECTW NMPAMYI0 NepneHanKynsapHyo
A A, « OCM Z (NWHUSA CBSA3N), N HA 3TOWN NPSMON OTNIOXMTb KO-
7 opauHaTy y AaHHOW TOYKW BMpaBo OT OCW Z, eCrn OHa
’ MONOXMUTEbHA, U BNEBO, ECINN OHA OTpULaTenNbHa.
Y
Puc. 2.7

2.3. Buabl, pa3spesbl, ceveHus

Bce n3obpaxeHns Ha YepTexax B 3aBUCUMOCTM OT WX COAEPXaHUs Pa3aenstTcs Ha Buabl, paspesbl, ce-
yenus (TOCT 2.305-68).

Bupaom HasbiBaloT M3obpaxkeHue obpalleHHo K HabnogaTento BuaUMoNn Yact npeameTa. lNpu noctpoe-
HAW 1300paxeHui NpeanonaraeTcs, YTo NpegMeT pPacnonoxeH Mmexay HabrnogateneMm U COOTBETCTBYHLLEN
NOCKOCTBLIO NPOEKLMH.

[Mpn 3TOM 32 OCHOBHbIE NIOCKOCTW MPOEKLMIA MPUHUMAIOT LECTb rpaHeit Kyba, BHYTPW KOTOPOTO MbICAIEHHO
nomeLLatoT n3obpaxaemMbln npeameT. 3afHI0K rpaHb kyba 1 NpuHUMALOT 3a (OPOHTasNbHYI0 NOCKOCTb NPOEK-
uni (puc. 2.8). CTposT npoekumun npeaMeTa Ha kaxgon rpaHu. Ecnv nocrne a1oro pas3BepHyTb rpaHn kyba fo
COBMELLEHNS C (DPOHTANBHON MIIOCKOCTBH MPOEKUMI, TO NONy4uM u3obpaxeHue NpeaMeTa Ha LUeCTU NIocKo-
CTAX npoekuun (puc. 2.9).

3a rmaBHbIA BUL NPUHAMAIOT BUA NpeaMeTa crnepean — ero npsMoyrosibHy MPOEKUMI0 Ha MocKoCTb 1
(pnc.2.8) — 3agHIol0 rpaHb Kyba. Mpoekumnio Ha HKHeR rpaHu Kyba 2 HasbiBaloT BUAOM CBEpPXY, Ha npason 6o-
KOBOW rpaHu 3 — BUOOM CeBa, Ha NieBoi BOKOBOW rpaHn 4 — BUAOM CnpaBa, Ha BEPXHeN rpaHu 5 — BUGOM CHU3Y
W Ha nepeaHew rpaHn 6 — BUAOM c3agu.
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Ha3saHusi BUZOB Ha YepTexax, BbINOMHEHHbIX B NMPOEKUMOHHOM CBA3M, HE YKa3blBatoT. YT00bI YMEHbLUMTD
KONMUYeCTBO BWOB, [OMYCKAETCA HA HUX MOKa3blBaTb HEBMAWUMbIE YacTW NMPEAMETOB LUTPUXOBLIMUA JIUHUSMM.
Buabl npeameTta formkHbl ObITh yBA3aHLI Mexay coboi (puc. 2.9): Bug CBepXy pacrnonaraetcs nog Buaom cne-
peau, a Buabl Cresa 1 crpasa — Ha O4HOM YPOBHE C BUAOM criepeay (cnpaBa OT HEro npw B3rnsge Ha npeamer
CneBa 1 crieBa OT HEro Npu B3rnsae Ha npegMeT crpasa).

Puc.2.8

Puc.2.9
15



[Mpu BbINOMHEHUM YepTexa npeamMeTa KONMYecTBO BWAOB AOMKHO ObiTb HAUMEHBLIMM W B TO Xe Bpems
[0CTaTOYHbIM ANS NOMyYeHUs NMOSTHOMO NPeLCTaBEHNs O NpeaMeTe.

YacTo ABa Buaa BrionHe onpeaenstoT dopmy 1 pasmepbl npeameta. Ecnu kakas-nubo YacTb npegmeTa He
MOXeT OblTb MokasaHa Ha 3TuX Bugax Ge3 uckaxeHus ee POpMbl 1 Pa3MepoB, TO MPUMEHSIOT NPOCUITbHYIO
NpOoeKLMo (BKA CNeBa) unu apyron B,

CeyeHus. V130bpaxeHre nnockomn urypsl, KOTOpas norny4aeTcs Npy MbICIEHHOM pacceyeHun npegMeTa
OLHOW 1IN HECKOMBKMMW NNOCKOCTAMU, Ha3biBaeTcs ceveHneM (puc. 2.10a). Ha ceyeHun nokasbiBatoT TONLKO
TO, YTO NONy4aeTcs B CekyLiel nnockocTu. CevyeHns NPUMEHSIOTCA B TeX cryyasx, korda Buabl U paspesbl He
[al0T NOMHOro NpefCcTaBneHns 0 hopMe OTAENbHbIX SNEMEHTOB NpeaMeTa.

a
) A
| A-A A-A
| Leverue Paspez

A
6)
15-20°
™
~N
Smin|5min
Puc. 2.10

[ns 0603HaYEHUS NUHUM CEYEHWUS MPUMEHSIOT PA3OMKHYTYIO NWHWIO B BWAE OTAENbHbIX YTOMLEHHbIX
LUTPUXOB C YKa3aHWEM CTpenkaMmu HanpasneHus B3rnsaa. JIMHUI ceveHns 0603HaYatoT nponucHbIMK BykBamm
PYCCKOro andasuTa, a caMo CeYeHue CONPOBOXAAETC HaamuCbio no Tuny A — A. B CTpouTenbHbIX YepTexax
npu 0603HAYEHUN CeYeHUst JONyCKaeTCs NPUMEHATb Uidbpbl. [nnHy cTpenku Bbibupatot B npegenax 10...25
MM (puc. 2.106). CTpernky HaHOCAT Ha PacCTOsHUM 2...3 MM OT KOHLUA YTOMLEHHOMO LUTPUXa. YTOMLEHHbIE
LUTPUXW HE JOSMKHbI NepecekaTb KOHTYP M3006paxeHus.

Paspe3om HasbiBaeTcs u3obpaxeHne npeameTta, MbICHIEHHO PaCCEYEHHOTO OAHOM WK HECKOMbKAMM
NNOCKOCTAMU. Ha pa3pese nokasbiBakT TO, YTO MOJTy4aeTCs B CEKYLLEen NMOCKOCTH, U TO, YTO PacrnonoXeHo 3a
Hei (puc. 2.10). OTceyeHHyto YacTb NpeaMeTa, PacnofioXeHHY Mexay rna3om HabmogaTens v cekyLlemn nnoc-
KOCTbtO, MbICIIEHHO YAanstoT. BHYTPEHHWe NUHUM KOHTYpa, 1300paxaBLUMECS HA YepTexe LUTPUXOBbIMUA K-
HWUAIMW, Ha pa3pe3e CTaHOBATCS BUAUMBIMU 1 M306paxatoTCs COLHBIMUA IMHUSMM.

B 3aBMCMMOCTM OT YnCna CEKyLWMX NMOCKOCTEN pa3pesbl NOAPA3aeNoTCA Ha NPOCTbIE, BbINOSTHEHHbIE Of-
HOW CeKyLLen NIOCKOCTbIO, U CIOXKHbIE, BbINOSHEHHbIE HECKOMBKUMM CEKYLLMMI NAOCKOCTAMM.

MpocTble pa3pesbl. B 3aBUCUMOCTI OT MOMOXEHUS CEKyLLei NIIOCKOCT OTHOCUTENBHO MIOCKOCTEN Npo-
ekumin paspes MoXeT ObiTb: (hPOHTaNbHbIM, KOTAa CekyLlas NIocKoCTb napasnnenbHa PPOHTaNbHON NAOCKOCTH
npoekumn (puc.2.11), npodunbHbIM, €CI CeKyLLas NNOCKOCTb NapannensHa NpoMUIbHON NOCKOCTU NPOeK-
LM 1 FOPM3OHTaNbHbIM, KOra CekyLas niockoCTb napasnensHa ropy3oHTanbHON NI0CKOCTU NPOEKLMA.

OpM30HTanbHbIE, PPOHTANBHBIE U NPOdUIbHBIE pa3pesbl, kKak NpaBumno, pacnonaralTcs Ha Mectax cooT-
BETCTBYILUMX BUOOB: (DpPOHTarbHbIA paspe3 pasMeLLaeTcs Ha MecTe NaBHOMO BUAA, FOPU3OHTANbHbINA - Ha
MecTe Buga CBepXY, NPOUIbHBIN - Ha MeCTe Buaa cresa.

durypa ceyeHust Ha (hpoHTanbHOM paspese (puc.2.11) 3awTpuxoBaHa, 3a UCKIYeHEM pebpa ¢ pa3me-
poM 16 mm. CekyLias nOCKOCTb XOTS M NepecekaeT ero, HO YCMOBHO NPUHATO CRMOLLHbIE pebpa no ux AnuHe
He LUTPUXOoBaTb.
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OTAENbHBIX YTOMLLEHHbIX LUTPUXOB CO
cTpenkamu v byksamu. Ecnin cekyLuas
MMNOCKOCTb COBMaJaeT C MrocKOCTbH
CUMMETPUN NpegmMeTa W COOTBETCT-
BYIOLLME M306paXeHNs ero pacroro-
XEHbl HA OOHOM YepTexe B Hemo-
CPEOCTBEHHOM MPOEKLMOHHOW CBS3N,
TO B 3TOM Chy4ae [ns ropu3oHTasb-
HbIX, (DPOHTAMbHBIX X MPOPUITBHBIX
Pa3pe30B NIMHWID CEYEHUS He MoKa-
3blBAlOT M paspe3 He 0Bo3HavaloT
(Hanpumep, hpOHTasbHbIN pa3pes Mo
OCY CUMMETPUN Ha puc.2.12).
CoeauHeHne BMAa € 4acTbh

Puc. 2.11
[TonoxeHWe CekyLLen NIIOCKOCTH, TaK e Kak 1 CeYEeHUs), YKasblBatoT Ha YepTexax PasoMKHYTON NIMHWEN B BUaE
A-A
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Puc. 2.12

paspe3a. Paspesbl MoryT ObiTb
pacnonoxeHbl Ha MecTe COOTBET-
CTBYHOLLUMX OCHOBHbIX BIOOB. PpOH-
TanbHbIA paspes pacnonaratoT Ha
MecTe Buaa cnepeau, NpodunbHbIN
— Ha MecTe Buaa Cnesa, ropuaoH-
TanbHbI — Ha MECTE BUAA CBEPXY.
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B yepuyeHuM npuHsTa Takas yCMOBHOCTb: €Cnu AeTanb NpoeLupyeTcs B (hOpMe CUMMETPUYHON (Urypbl,
pornyckaetcs B OQHOM M300paXeHun CoeauHATb MONMOBUHY BU&A C MOMOBUHOWM COOTBETCTBYIOLIETO pa3pesa.
PasgenstoLien NMMHNEN CRYXUT OCb CUMMETPUN PUrYpbI, T.e. TOHKas WTPUXMYHKTUPHAA NMHUS. Ha rmaBHOM Bu-
[ie 1 BUAe CreBa paspes, Kak npasusio, NOMeLLaoT crnpasa OT BepTUKanbHOM OCU CUMMETPUW, @ Ha BULAX CBEp-
Xy W CHW3Y - crpaBa OT BEPTUKANbHOW 1 CH3Y OT rOPU3OHTANLHON OCH.

B Tex crnyyasix, korga Ha CUMMETPUYHBLIX M30BpaxeHusx KOHTYpbl AeTanen coBnagarT ¢ OCAMU CUMMET-
pWW, LOMYCKAeTCA COEAMHATL YacCTb BAA U YaCTb COOTBETCTBYIOLLErO pa3pesa, pasaenss ux CnioLwHoW BOMHK-
CTOM NiHKen (puc. 2.13).

Ha nonosuHe Buaa He cnepyet u3obpaxaTb BHYTPEHHUX 04epTaHUM AeTanu (OHW n3obpaxeHsl Ha paspe-
3€), @ Ha NoNoBMHE pa3pesa He U30BpaxatoTCa HapyXHbIE 0YEPTaHNS LeTanu, Tak kak OHM NoKa3aHbl Ha noro-
BMHE BMZa. HaknoHHble napannenbHble SIMHUN WTPUXOBKU Ha paspesax BbINOMHSAOT CMOLIHLIMU TOHKUMU K-
HWUAMU, YroN HaKMOHa KOTOPbIX K JIMHUWM PaMK1 YepTexa paBeH 45°. ECnn NUHUM WTPUXOBKM COBMAZatoT no Ha-
NpaBEHNO C NUHNAMU KOHTYpa N306paxeHus, To BMeCTO yria 45° MOXHO npumeHsTb yrmbl 30° (unu 60°).

Ecnun Heobxoaumo BbISIBUTL hOpMy 3ieMeHTa Ha HeBOMbLLOM yyacTke AeTanu, paspes BCel feTanm MoX-
HO He denartb. [1oKa3blBaKOT TOMBKO YacTb COOTBETCTBYHLErO pa3pesa. Paspes, cryxaliuin Ans BbISCHEHUS
yCTPOWACTBA NpeameTa NuLlb B OTAENbHOM, OrpaHUYEHHOM MeCTe, HasblBaeTCcs MeCTHbIM (puc.2.13 a). Mect-
HbI pa3pe3 BbILENAOT Ha BUAE CMIIOLIHOW BOMHWUCTON NUHWW, KOTOpas He JOrKHa coBnajath C ApYruMu nu-
HUAMU M300paxeHNs.

N0 /A
«

a) 6)
Puc.2.13

CnoxHble pa3spesbl. ECnn cekylume nnockocTy naparnnenbHbl, TO COXHbIA pa3pe3 HasblBaeT-
Csi CTyneHYaTbiM (puc. 2.14), a eCnu CekyLLMe NNOCKOCTY NepecekarTces, To — floMaHbIM (puc. 2.15).
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Ha puc. 2.14 n3obpaxeH CroxHbIA CTyneHYaThln pa3pes. Ha yepTexe OH u3obpaxaetcs Tak, kak byaro
caenaH OfHOM NIOCKOCTLH, 6e3 Kakux- Mo NUHWIA B MeCTe CTyneHbkK. Kak 1 B NpoCTbIX pa3pesax, NonoxeHue
CEKyLLEN NNOCKOCTW YKa3blBAOT Ha YepTexXe pasoOMKHYTOM JIMHUEN. [pn CNOXHOM pa3pese WTPUXM NPoBOAAT
TaKkKe y NepernboB MHUM CEYeHuS.

[Mpu n306paxeHNM CNOXHOMO NOMAHOTO paspesa npaByto YacTb AeTanu BMECTE C pacCekatoLLe ero nioc-
KOCTbIO MbICTIEHHO MOBOPAYMBAOT OKOSIO NUHWUW NEPECEYEHNS CEeKYLLMX NIOCKOCTEN 4O COBMELLEHUS C (PPOH-

TarnbHOWM NNOCKOCTLHO.

Puc.2.15

2

[Mpu BblYepYMBaHUM NOMAHOTO paspesa 3feMeHTbl NpeameTa,
pacnonoxeHHble 3a CekyLLen NNoCKOCTbH, NOBOPaYMBaTh He Hafo.
OHW [OMmKHBI MPOELMpOBaTLCS TaK, Kak OHW MPOeLMpoBanuCh Ha
NMNOCKOCTb, 40 KOTOPOW NPOU3BOAUTCS COBMeELLEHMe (puc.2.15).

AKkcoHOMeTpuyeckue npoeKkuun. AKCOHOMETpUYECkoe mnpo-
eLypoBaH1e COCTOUT B TOM, YTO 30BpaxaeMblii npeMeT BMeCTe C
OCAMU MPAMOYTOSbHBLIX KOOPAWMHAT, K KOTOPbIM OTHECEHa 3Ta CHC-
TEMa B NPOCTPAHCTBE, NpoeuupyeTcs napanmnenbHbIMA flyYami Ha
HEKOTOPYI NNOCKOCTb. B TakoM cryyae nnockocTb NpOeKumn Hasbl-
BalOT aKCOHOMETPUYECKOM.

AKCOHOMETpUYECKME M30BPaXEHUS HA3bIBAKOT NPSMOYTOMbHbI-
MW, €CIIN NPOELMpPYIOLLMe NyYu HanpaBmneHbl Nog NPsAMbIM YriioM K
AKCOHOMETPWUYECKOW NNOCKOCTU, U KOCOYTOMbHBIMMK, €CAIN NyYn Ha-
npasieHbl NOA YoM, OTAMYHBLIM OT MPSIMOTO.

W3 Bcex BgoB akcoHomeTpuyeckux npoekumin (FOCT 2.317 - 69)
CTyZeHTaM [N BbINOMHEHWS rpadnyeckux paboT pekomeHayetcs
NPUMEHATL NMPSMOYrOfNbHblIE aKCOHOMETPUYECKUE NPOeKUun (M130-
METPUYECKYIO N AUMETPUYECKYHO NPOEKLIMN).

npﬂMOVFOHbHaH n3oMeTpuveckas npoekuuna
B N3OMETPUN aKCOHOMETPUYECKaA NNOCKOCTb HAKIIOHEHA KO BCEM TPEM KOOPAWHATHBbIM OCAM NOA YriioM

Z

120° (puc. 2.16). KoadhpuumeHT nckaxkeHus no ocsm X, Y, Z
paBeH 0,82.

[ns ynpoLleHust aToT KOIMULMEHT NPUHUMAIT paB-
HbIM 1. OKpYXHOCTW, Nnexalyue B MIOCKOCTSX, napannesb-
HbIX MIIOCKOCTSIM MPOEKUMIA, NPOELMPYIOTCH Ha aKCOHOMET-
PUYECKYID MNMOCKOCTb NpoeKuuin B annuncel  (puc.2.17).
Bonblwas ocb annuncos (AB) pasHa 1,22, a manas (CD) —
0,71 gnameTpa OKPYXHOCTW.

Z
C
Puc. 2.16 0
Bonblure ocv annnMncoB pacnonoxeHsl Nog y. B

yrrom 90° K TOi OCu, KOTOpas B JaHHOW Nsioc-
KOCTW OTCyTCTBYET. Manble ocu annmncoB pac- -
NONOXeHbl NepneHanKynspHo 6onbLumMm ocsam. B
y4ebHbIX YepTexax BMECTO 3MMMMCOB PEKOMEH- % D y
AYEeTCA NPUMEHSTL 0Barbl, O4epPYEHHbIE Ayramu
OKPYXXHOCTEWN.

Puc. 2.17
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MpsamoyronbHas aUMeTpUYeCKas NpoeKLums

AkcoHoMeTpurYecKas OCb Z pacronoXeHa BepTUKarbHO, 0ch X — nog yrioM 7°10¢ a ocb y — nog yrnom 41°25¢ot
ropusoHTany (puc.2.18). [ns noctpoenus yrma, npuMmepHo pasHoro 7°10¢ rpadpmyeckM cnocobom CTPOSIT npsiMo-
yrornbHuK ¢ katetamu 1 n 8 eguHinu, yrma 41°25¢- ¢ katetamu
7 1 8 eonHuy, MMnoTeHysbl 3TUX MPSMOYTONBHUKOB U ByayT
UMETb HEOBXOAMMBIiA YTOMN HAKIOHA.

KoadhdhmumeHT uckaxeHns no ocu 'y paseH 0.47, a no
0cAM X M Z - 0.94. YNpoLieHHO BblYepunBatoT NpeameThl
Mo ocsM X 1 Z Be3 1CKaxeHus, a No ocu y ¢ Kosadhuuu-
eHToM uckaxeHns 0.5. B Takom crnyyae Gonbluas ocb an-
nmncoB n3obpaxaemon OKpyxHocTu pasHa 1.06 ee gua-
MeTpa, manas — 0.95d B nnockoctn xOz n 0.35d B nnoc-
kocTsx XOy n yOz.

Bonbluas ocb annunca pacnonoxeHa nog yrnom 90°
K TOW OCW, KOTOpas B JaHHOW NfockocTu otcyTeTyeT. Ma-
nas oCb annunca nepneHaukynsapHa 6omnbLLoi ocu.

Puc.2.18

lMoCTpoeHwe anNnMNCOB B AMMETPUM MHOTAA 3aMeHsieTcs Boree NPOCTbIM NOCTPOEHNeM 0BanoB (puc. 2.19).
[ins 6onee NOMHOro BbISBINEHUS BHYTPEHHEN
hopMbI 1306pakaeMbIX MPEAMETOB B aKCOHOMET-
o PUYECKUX MPOEKLMSX MPUMEHST pa3pesbl (4eT-
BEPTHbIE BbIPE3bI), KOTOPbIE BLINOMHAKTCA Yalle
BCEr0 TOPWU30HTANBbHO MPOELMPYHOLLAMMA MIIOCKO-
CTAMK, OMpefensieMbIMA  akCOHOMETPUYECKMM
\ ocsamu. Pa3pesbl B akCOHOMETPUYECKIX MPOEKLN-
9 SIX BbINOSMHAOT credyrowmm obpasom. CHavana
-~ 7 __ CTPOSIT aKCOHOMETPUYECKYIO MPOEKLNI0 BCErO
; i npeameTa, a 3aTeM BbIMOMHSOT paspe3 M oc-
X B + TaBNSKOT B TOHKUX NWUHUSX YacTb NpeameTa, Ha-
D T XOAsILLYIOCS Mexay rna3om Habniogatens u ce-
N T KyLLMMK nrockocTsaMu (puc.2.20).

JIMHWM WITPUXOBKA CEYEHWA HAHOCAT na-
pannenbHO OfHOW W3 [MaroHanen npoeKLmmn
7 KBaZpaToB, NEXallux B COOTBETCTBYIOLNX KO-
X OPAMHATHBIX NAOCKOCTSX, CTOPOHbI KOTOPbIX Na-

pannenbHbl aKCOHOMETPUYECKUM OCSIM.

BN

Puc.2.19

4

Puc .2.20
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3. SAAHME Ne2 NO UHXEHEPHOW MPA®UKE «PA3EMHBIE PE3bEOBBLIE COEAUHEHUSA»

Bce coeanHeHus nogpasaensioT Ha:
PasbeMHble: T.e. Takne; KOTOPbIE MOXHO PasbeauHNTb, HE pa3spyLuast POopMbl OCHOBHbIX AETaNeh 1 ux
KpenneHni. K HuM oTHocsTCS — pe3bb0BbIE, LUMOHOYHBIE, WAULEBLIE U Ap.
HepasbeMHble; KOTOpble HeMb3si pasbeanHUTh 6e3 paspyLLIEHUs UMK XKe 3HAYUTENBHOMO NOBPEXAEHMS
CKPEnnsiemMblX WUnM CKPEMnAWMX Ux aetanen. K HUM OTHOCSTCS COBAMHEHUS feTarnei, oCyLlecTBAseMble C
MOMOLLbO 3aKIemnoK, CBapKM, NPECCOBaHMS 1 ap.

3.1. PazbeMHble pe3b6oBble coeANHEHMUS

O6wwme cBeaeHns M napameTpbl pe3bobl. ATO Hanbonee PacnpOCTPAHEHHbIN BUL Pa3beMHbIX COEAUHEHUH.
B ocHoBe 00pa30BaHns pe3bbbl NEXUT MPUHLMM MOMyYeHUs BUHTOBOM NHMKM. Pesbba - noBepxHOCTb, 06pa3oBaH-
Hasi NPW BUHTOBOM ABVKEHWM MIIOCKOrO KOHTYpa NO LMMMHAPUYECKON UM KOHUYECKOM noBepxHocTW. OnpeaeneHie
pe3bbbl 1 ee 0CHOBHbIE NapameTpbl AaHbl B [OCT 11708-82 "Pe3bbbl. TepMuHbI 1 onpeaeneHns”.

Pe3bbbl knaccuuumpyoTcs No HECKOMbKM NpU3HaKaMm:

- B 3aBucumocTu ot hopmMbl npouna pe3sbibl pasnuyaloT: TpeyronsbHoro, TpanewenaansHoro, Kpyro-
ro, NPSIMOYTOMNbHOTO M APYIMX Npoduneit.

- B 3aBucumocTu oT (hopMbl NOBEPXHOCTH, HA KOTOPOI Hape3aHbl pe3blbl, OHW pa3aensaTcs Ha Lu-
NIMHAPUYECKIE U KOHUYECKNE.

- B 3aBMCMMOCTHM OT pacnonoxeHns Ha NOBEPXHOCTU pPe3blbl pasaensioTcs Ha BHELLHME 1 BHYTPEHHME.

- Mo aKcnnyaTtaLMoHHOMY Ha3Ha4YeHUI pe3bObl MOAPA3AENATCS Ha KpENEXHbIE (METPUYECKIE, AHOMMOBBIE);
KpEneXHO-ynnoTHUTENbHbIE (TPYBHbIE, KOHUYECKIE), XOA0BbIE (TpaneLenaanbHble, YopHbIE), CrieunansHbIe v ap.

- B 3aBMCMMOCTH OT HanpaBneHWUs BUHTOBOI NOBEPXHOCTU PE3bObI NOAPa3AENnsoTCs Ha NpaBble W Ne-
Bble. [paBas pe3bba 0bpasyeTcs KOHTYPOM, BpaLLatoLMMCs MO YaCOBOI CTPESKE W nepeMeLLatoLLMMcs BAOMb
OCW B HanpasneHuv ot Habnogatens. llesas pesbba ob6pa3yeTcs KOHTYpPOM, BpaLLaoLMMCs NPOTUB YacoBOM
CTPENKM N NePEMELLAIOLLMMCS BAOMb OCY B HANpaBMeHnn OT HabnogaTens.

- Mo yncny 3axonoB pe3bbbl NOAPA3AENATCA HA OAHO3AXOAHbIE Y MHOTO3aX0AHbIe (4BYX3ax0oaHble,
Tpex3axogHble U T.4.).

PaccmoTpum onpepaenexns peabobl 1 e OCHOBHbIX NapameTpoB.

LiunuHppuyeckas pe3abba - 06pasoBaHa Ha LUMIIMHAPUYECKON NOBEPXHOCTM.

KoHuyeckas pe3bba - 06pazoBaHa Ha KOHNYECKOW MOBEPXHOCTH.

HapyxHas pe3bba — 06pa3oBaHa Ha HapyXHOM LMNUHAPUYECKON UM KOHUYECKOI NOBEPXHOCTY.

BHyTpeHHss pe3bba — 06pa3oBaHa Ha BHYTPEHHEN LMAMHAPUYECKON NN KOHUYECKON NOBEPXHOCTM!.

MpaBaa pe3bba — 0bpa3oBaHa KOHTYPOM, BpaLLAIOLLMMCS MO YAaCOBOW CTPENKE W NepeMeLLatoLLMMCs
BAOMb OCY B HanpaBneHuu oT HabnoaaTens.

lNeBasi pe3bba — 0bpaszoBaHa KOHTYPOM, BpaLLAOLMMCS MPOTUB YaCOBOM CTPENKM U NepeMELLaLLNMCS
BAOMb OCY B HanpaBneHuu T HabnoaaTens.

OpHo3axopHas pe3bba — 0bpa3oBaHa 0AHON BUHTOBOM HUTKOM.

MHoro3axoaHas pe3bba — 06pa3oBaHa HECKOSTbKUMWU BUHTOBBIMU HUTKAMM.

OcHoBHbIMY NapameTpamm pesbbbl sensatTes (puc.3.1):

AnuHa pesbosi

AnuHa pe3sObl € NOAHBIM NPOYUAEM

f.

(dez pesbosl

tacka

Ocb pe3bOsl

d,

Puc.3.1
21



Ocb pe3bbbl — NpsimMasi, OTHOCUTESTBHO KOTOPOW NPOUCXOAUT BUHTOBOE [ABWKEHWE NIIOCKOrO KOHTYpa, 06-
pasyioLLero pessoy.

Mpodunb pe3bObl - KOHTYP CeveHnst pe3bbbl B MIIOCKOCTH, NPOXOAALLEN Yepe3 0Cb pe3bbbl.

BokoBble cTOPOHbI Npochunsa — NPSMONMHENHbIE Y4aCTKN NPOdUNS, NPUHaAEXaLLMe BUHTOBbIM Mo-
BEPXHOCTAM.

Yron npocouna a — yron mexay 6okoBbIMM CTOPOHAMK NPOGUIS.

HapyXHbii gnameTp pe3b6obi d - gnameTp BoobpaxaeMoro LMnuHapa, ONUCAHHOTO BOKPYT BEPLUMH Ha-
PY)XHOW pe3bObl Unu BnaguH BHYTPEHHEN pe3bObl.

BHyTpeHHUN anameTp pe3bObl d1 - AnameTp BoOOOpaxaemoro LunuHapa, BIMCaHHOrO BO BraduHb! Ha-
PYXXHOW pe3bObl UK B BEPLUMHBI BHYTPEHHEN pe3bbbl.

HapyXHbli anameTp pe3b6bbi d - gnameTp BoobpaxaeMoro LMnnHapa, ONUCAHHOTO BOKPYT BEPLUMH Ha-
PYXHOW pe3bObl Unu BnaguH BHYTPEHHEN pe3bObl.

BHyTpeHHUN anameTp pe3bObl d1 - AnameTp BOOOpaxaemoro LunuHapa, BIMCaHHOro BO BraduHb! Ha-
PYXHOW pe3bObl UK B BEPLUMHBI BHYTPEHHEN pe3bbbl.

lpogunb HapyxHoU pess sl llpogusb bHYmMpeHHel pesbosl

BnaduHa

Bepuwura borxabeie cmoporsl

¥

bokobeie cmopoHsi
Bnaduxa P

Ocb pe3bdsi Ocb pe3bdsl

Puc. 3.2

LLiar pe3b6bl S — paccTosiHMe Mexay CoCeHNMN OLHOMMEHHBLIMI GOKOBbLIMIM CTOPOHAMM NPOMNS B Ha-
npaBneHn, napannensHoM ocu peswobl.

Xop pe3bbbl t — paccTosiHue Mexay Grimkanwmmmn ogHOUMEHHbIMY GOKOBLIMM CTOPOHaMM NpodUns, Npu-
HaZNeXalluMn OOHOI 1 TOI e BUHTOBOW NOBEPXHOCTY, B HANpaBMeHuu, napannensHoM ocu pe3sobl. Xoa
pe3bObl 03HAYaET BENMUMHY NEPEMELLEHNS BUHTA U raiiku 3@ OAMH NOMHbIA 060POT OTHOCUTENBHO OCKU Pe3b-
Obl. B ogHO3axoHOM pesbbe xof paBeH Wwary t =S, a B MHOr03axX04HoM —t =N x S, rae N — Yncrno 3axoa4oB.

C6er pe3bbbl — y4acToK HEMOTHOTO NPOGUNS B 30He Nepexoaa pe3bbbl K rmagkoit YacTv AeTanu.

3.2. OCHOBHbI€ TUMbI U 0603HaYeHKe pe3bL6

Pe3bbbl M0 Ha3HaYeHWI0 NOAPA3AENATCA Ha KpenexHble U xodoBble. KpenexHble pe3bbbl cryxat ans
NONyYeHNst pa3beMHbIX COEUHEHUI JeTarnen, 1 UMEIT, Kak NpaBumno, TPEYroSbHbIN NPOMKUIb U BbIMOMHAKTCS
O[HO3aX04HbIMY.

Xoposble pe3bbbl AOBOMBHO YACTO BbIMOMHAKTCSA MHOro3axogHbIMu. OHK cryxaT Ans npeobpa3oBaHns
BpaLLaTesbHOro ABMXEHMS B MOCTYNaTeNbHOE.

CraHgapTamu npegycMOTpeHo 6onbluoe KOnM4ecTBO pesbb C pasnnyHbiMM napameTpamu. Cpegn HuX
KpenexHble pe3bbbl: MeTpuyeckas (TOCT 9150-81, TOCT 8724-81, TOCT 24705-81), meTpuyeckast KOHNYeCKas
(TOCT 25229-82), Tpy6Has umnuuapudeckas (TOCT 6357-81) n ap. TUnbI.

Y mMeTpudeckon pesbbbl TpeyronbHbI NPodub ¢ yrioMm mexay bokoBbIMM CTOPOHaMK, paBHbIM 60°. Bep-
LUMHBI TPEYrOMbHUKOB cpe3aHbl No npsimon. opma BnaguH nNpoduns He pernaMeHTUPYeTCs 1 MOXET BbINos-
HATBCSA KaK NII0CKO CPe3aHHOM, TaK ¥ 3aKpyrineHHOM.

MeTpuyeckyto pe3bby noapasaenstot Ha pesbby ¢ KpynHbIM Warom 1 pesbby ¢ MENKMM LUaroM npu oauHa-
KOBOM HapyXHOM anameTpe. Y pe3bbbl C MENKUM LiaromM Ha OHOW 1 TOW Xe ANWHe BAOMb 0cK pe3bbbl pacnpe-
AeneHo Honbluee KOMYeCcTBO BUTKOB, YEM Y pe3bbbl C KPYMHbIM LLaroMm.

TpybHas unnuHgpuyeckas pesbba Takke UMEET TPeyronbHbIN NPogunb, HO Yron a Mexay GoKoBbIMM
CTOpOHaMn paBeH 550. BeplumHbI BbICTYMOB ¥ BNaguH 3akpyrieHbl. 3akpyrieHHblid npodunb obecneynsaet
BosbLUYK repMeTUYHOCTL COeanHEHMUS. TpybHas pesbba uMeeT bonee MenKMin Lar no CpaBHEHWO C METPU-
4eckon. Ee npuMeHsIoT ans coeguHeHns Tpyb u apyrux getanen apmatypbl TpybonpoBogos.
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B ycnoBHbix 0603HaYeHUsIX MeTpuyeckoi pes3bbbl JOMKHO BXOAWTL: OykBa M, HOMWHaMbHbIN guameTp
pe3bObl, YNCMOBOE 3HAYEHMeE Liara (TOMbKO Ans pe3bb ¢ Menkum warom), bykssl LH ans nesoin pessbb.

[Mpumep yCroBHOrO 0603HaYEHNS C HOMUHAMBHBIM AUaMETPOM 24 MM: OTBEPCTUS PaBeH C KPYMHbIM LLaroM
- M24; ¢ menkum warom - M24x2 (npw ware 2 Mm); ¢ neBoy pe3bboi 1 KpynHbIM Lwarom - M24LH.

B ycrioBHbIX 0603Ha4EHMSIX METPUYECKOM KOHUYECKOM pe3bbbl AoMmMKHa BxoauTh bykBa K, Hanpumep: MK24x2.

TpybHas pesbba 0603Ha4aeTcs no yCrnoBHOMY Npoxody, T. €. N0 AnameTpy Tpybbl B CBETY. YCNOBHbIN Npo-
X0[ U3MepSIOT B AtoiMax, Hanpumep G1 — A. Y Takon TpyObl AnameTp 0TBEPCTUS paseH 1 Awonmy, T. e. 25, 4
MM, @ HapYXHbIN AameTp pe3bbbl Ha ee NOBEPXHOCTM paBeH 33,29 MM. A - 03HAYaeT Kacc TOYHOCTH.

3.3. U306paxeHue pe3bbbl Ha YepTexax

IOCT 2.311-68 ycTaHOBMEHO 0AMHAKOBOE M300paxeHUe Ha YepTexax Bcex pesbh.

Ha ctepxHe (HapyxHas) pe3bba M306paxaeTcs CnnOWHbIMA OCHOBHBIMM NIMHUAMU MO HapYXHOMY Aua-
METPY W CMAOLLUHbIMI TOHKUMMU - MO BHYTPEHHEMY anameTpy. Ha n3obpaxeHusix, nonyyeHHbIX npoeLmpoBaHuem
Ha MNOCKOCTb, NapanmnenbHyl ocu pesbbbl, M0 BHYTPEHHEMY AMaMeTpy pe3bbbl NPOBOASAT CMOLLHYIO TOHKYHO
NIMHWIO Ha BCHO ANMHY pe3bbbl 6e3 cbera, a Ha N30BpaxkeHUsX, NONyYeHHbIX NPOELMPOBAHUEM Ha MIIOCKOCTb,
nepneHaVKynspHY0 0ch pe3bbbl, N0 BHYTPEHHEMY AMAMETPY pe3bbbl NPOBOAAT Ayry, NPUOMM3UTENBHO PaBHYHO
3/4 OKpYXXHOCTH, Pa3OMKHYTYIO B Nob6OM MecTe (puc. 3.3).

CnnoLLHY0 TOHKYK NUHWMIO NpW 130BpakeHnn pe3bbbl NPOBOAAT Ha paccTosHUM He MeHee 0,8 MM OT Oc-
HOBHOW NMHUM M He Bonee BennumMHbI Lara pesbobl.

IpaHuLly pe3bb0oBOro yyacTka no AMHE CTEPXHS UK rny6uHe 0TBEPCTMS M306paxatoT CNOWHOA OCHOB-
HOW NMHMEN. Ee HaHOCAT B KOHLe y4acTka ¢ nofHbIM npodunemM (4o Havana cbera pesbbbl) 1 4OBOAAT 40 K-
HWW HapYXXHOro AnameTpa pe3bobl.

M30

Puc. 3.3

BHyTpeHHsst pe3bba (B 0TBEPCTUM) Ha pa3pe3ax U CeYeHNsX BLOMb OCK pe3bbbl M3obpaxaeTcs CnnoLHbI-
MW TOSNCTbIMWA OCHOBHBIMW NIMHUSAIMW MO BHYTPEHHEMY AuMameTpy pe3bbbl 1 CMOLUHBIMU TOHKUMM MIUHWAMM - 1O
Hapy)XHOMY MameTpy Ha Bcel anvnHe pe3bbbl 6e3 cbera.

Ha 13obpaxeHmsix, Nosy4eHHbIX MPOELMPOBaHMEM Ha NIOCKOCTb, NEPREHANKYNSAPHYIO 0CK Pe3bObl, M0 HAPYXHO-
My AraMeTpy NPOBOAST AYTY, NPUONM3UTENBHO PaBHYHO 3/4 OKPY)XHOCTW, Pa3OMKHYTOM B lo6oM MecTe (puc. 3.4).
[~ —

M30

Puc. 34

3.4. YnpouieHHoe u3obpaxeHune 60NTOBOro coeauHeHUsA

B TexHuKke LMpOKOe NpUMEHeHWe nomnyunno GonToBoe CoedyHeHue, BbiNOMHEHHOe nocpeacTBoM 6onTa
(1), rankm (2) n wanbsl (3). OTBepcTMa nog 60nTbl CBEPNAT HeMHoro Gonble avameTtpa bonta (1,1d, roe d -
Anametp 6onta). Ha puc 3.5 nokasaHo 60n1ToBOe coeanHeHNe, BbINOSHEHHOE N0 AeNCTBUTENBHLIM pa3Mepam.

Ha puc. 3.6 nokasaHo ynpoLyeHHoe u3obpaxeHue 60ntoBoro coegunHerns. OcobeHHOCTb Takoro 13obpa-
KEHWS 3aKMIOYAETCA B CreayHoLLEM:

- pe3bby 0603HavatoT Ha BCeM CTepxHE 6onTa;

- CTepxxeHb bonTa usobpaxaroT 6e3 gacok;

- HE NOKa3bIBAKT 3a30p MeXAy CTepXHEM bomnTta 1 0TBEpCTUEM;

- TonoBky 6onTa nsobpaxatot 6e3 gacok;

- ranky usobpaxatoT 6e3 (hacok.
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Ha cbopoyHoM yepTexe AeTanu 60NTOBOMO COEAMHEHUS BbIYEPYMBAIOT MO YCHOBHBIM COOTHOLLEHUSM B
3aBUCUMOCTM OT AnameTpa pe3bbbl (d). Popmynbl Ans pacyéTta 6ONTOBOMO COEAUHEHUS NPUBELEHDI HIKE.
MocnepoBaTenbHOCTL BblYepYMBaHUSA
MlaHo: HapyXHbI auameTp pe3bbbl 6onTta d, Mm;
TOMLLUMHA CKpennseMblx aeTanen b u by, mm.
Bbi4epTuTh: ynpoLEHHOe BonToBOE COeANHEHNE AeTanei.

M20 g 2
[‘r:\,] :N — /ﬂ
5 | % ; 1 !
[ [ d
| i I - [
I
|
)

Puc.35 Puc. 3.6

1. Onpepensiem anuHy 6onTa ans ckpenneHus aetanei:
OnuHa 6onTa: L= b+ b1+ Su+ Het K, roe
roe d - HapyxHbI guameTtp pesbbbl 6onTa,
b, b1 - TONWMHA coeanHaEMbIX AeTarnen,
Hr=0,8 d - BbicOTa ramku,
Sw=0,15d - TonwmHa wainbel,
k = 0,3 d - koHel} 6onTa, BbICTynatOWuiA Hag raikon. Hanpumep, 4ns coeguHeHus getanen tonwuHon 20
MM 1 40 MM BONTOM C HapyXHbIM AuameTpoM pesbbbl d=30 MM annHa 6onta fomxkHa BbiTh:
L =20+40+ 0,15x30 + 0,8x30 + 0,3x30=97,5
W3 cTaHpapTHoro psa AnvH 6epém bornbLuyto brivkaiiuyio anuHy 6onta, pasHyto 100 MM (CM. npumedaHue).
2. [opcunTbiBaeM OCTaBLUMECS Pa3Mepbl AeTaneit:
di= 0,85 d - BHyTpeHHUI aunameTp pe3bbbl 6onTa,
D = 2d - guameTp OnM1CaHHOW OKPYXXHOCTM NS rofoBkM 6onTa u ramku,
Dw=2,2d - anameTp wanbsl,
H=0,7 d - BbicoTa ronoBku bonra.
3. lNo nonyyeHHbIM pasMepam BblyepumBaeTcs 60NTOBOe coeanHeHne aetanei (puc. 3.6) B
cregyoLlen nocreaoBaTenbHOCTH:
a) NPOBOAATCSA BEPTUKAbHbIE U FOPU3OHTarbHbIE OCH;
0) Ha B1aE CBEPXY CTPOUTCS LLECTUYTOMNbHNK;
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B) Ha rMaBHOM BWAe BAONb BEPTMKANbHOM OCK OTKNagblBaeM pasmepbl BbICOTbI FONoBku GonTa, ToN-

LVMHbI COEAMHSIEMbIX A€Tanen, TOMNLWMHbI Warnbbl, BbICOTbI ranku 1 paboyen AnuHel 6omnTa, NMMHUM 0603HaYEHNs
pe3bObl 1 OrpaHNYeHmns ee ANNHbI.

[pu BbINOMHEHUM PE3LBOBLIX COEANHEHUIA Ha YePTEXe 3aatoT TOMbKO TPK pa3Mepa: AMameTp pesbobl,
ANnHY 60MTa W TONLUMHY CKpennseMblx AeTanei.

MpumeyaHue.

CraHgapTHbIN psag anvH GonTos: 8, 10, 12, 14, 16, (18), 20, (22), 25, (28), 30, (32), 35, (38), 40, 45, 50, 55,
60, 65, 70, 75, 80, (85), 90, (95), 100, (105), 110, (115), 120, (125), 130, 140, 150, 160, 170, 180, 190, 200, 220,
240, 260, 280, 300.

[nuHbl 60nTOB, yKa3aHHbIE B CkobKax, MCNONb30BaTh HE PEKOMEHAYETCS.

3.5. YnpoueHHoe n3obpaxeHne BUHTOBOrO COeANHEHUA
BuHTOBOE COoefuHeHWe CocToMT M3 BUHTA (1) W ckpennsembix getanen. OTBepCTUs MOA BUHTLI CBEPNAT
HeMHoro 6onblue anameTpa BuHTa (1,1d, roe d — gnameTp BuHTa).
Ha puc. 3.7 nokasaHo BUHTOBOE COeAMHEHWe, BbINOSHEHHOE N0 AeNCTBUTENBHLIM pa3Mepam.
Ha puc. 3.8 nokasaHo ynpoLyeHHoe 1306paxeHne BUHTOBOTO COEANHEHMS.
OcobeHHOCTb TaKoro 130BpakeHNs 3aKn4aeTcs B CneayLem:
- pe3bby 0603HAYAIT HA BCEM CTEPXHE BUHTA;
- CTepeHb BMHTA 30bpaxatoT 6e3 ¢acok;
- He NMOKa3bIBatoT 3a30p MEXIY CTEPXHEM BUHTA U OTBEPCTUEM,;
- He YKa3blBatoT 3anac pesbbbl 1 CBEPreHNs B HApe3aeMoM rHesge.
Ha cbopoyHOM YepTexe aeTanu BAHTOBOTO COEAMHEHUS BbIYEPYMBAIOT MO YCMOBHBIM COOTHOLIEHUSIM B
3aBUCUMOCTM OT AnameTpa pe3bbbl (d). Popmysbl Ans pacyéTa BUHTOBOTO COEANHEHMUS NMPUBEAEHBI HUXE.
MocnepoBaTenbHOCTL BblYepYMBaHUs

[laHo: HapyXHbI anameTp pe3bbbl BUHTa d, MM;
TOMNLMHA NPUCOEOUHSEMON feTanu a, MM.
CornacHo 3aaHuio N0 COOTBETCTBYHOLLEMY CTaHAAPTY BbIOUpaeTcs KOHCTPYKUMS BUHTA (puc.3.11).
BbI4epTuTb: YNPOLLEHHOE BUHTOBOE COEANHEHWE AeTanen.
1. OnpepensieM AnNuHY BUHTA NS CKpennsemblx geTanei no gopmyne (puc. 3.7):
le=a+l,-0,25d,
roe  d - HapyxHbl anameTp pesbbbl BUHTA,
0,25d — BbIxof pe3bbbl 32 YpOBEHb CKpennsieMblX AeTanen,
a - TOSLMHA NPUCOEAMHAEMbIX AeTanen,
lo - ANWMHa Hape3aeMom YacTu BUHTA - AnnHa pe3bbbl (lo=2d + 6)
Hanpumep, Ans npucoeanHeHns aetanu TonwmHon 30 MM BUHTOM C HAapYXHbIM AuaMeTpoM pesbbbl d=10
MM AJSIMHa BUHTA JOMKHA ObITb:
ls = 30+ (2x10 +6) — 0,25x10 = 53,5
W3 cTaHpapTHoro psga AnvH 6epém bornbluyto GrivkaiiLuyio AnuHy 6onta, paBHyto 55 MM (CM. NpUMEYaHKe).
2. MoacunTbIBaEM OCTaBLUMECS pa3Mepbl AeTanei:
di= 0,85 d - BHYTpEHHUI anameTp pe3bbbl BUHTA;
H - BbICOTa rOfIOBKM BUHTA;
D - anameTp ronoBku BUHTA;
H=0,6d,D=15d (anasuHtoB no FOCTy 1491-80);
H=0,7d,D=1,6d(ans suHtoB no FOCTy 17473-80);
H=05d,D=1,8d(anssuntoB no FOCTy 17475-80);
b =0,2d;
h =0.25d.
3. Mo nony4eHHbIM pa3Mepam BblYEPYNBAETCS BUHTOBOE COeAuHEHWe aeTanen (puc. 3.8)
a) Ha BMae CBEPXY - ANaMeTp rofloBKM BUHTA,
6) Ha rmaBHOM BMAE NPOBOAMM BEPTUKAIbHbIE NIMHUM, OrPaHNYMBAIOLLME BbICOTY FOMOBKW BUHTA, TONLLMHY
NPUCOEAMHSEMON feTanu, AnNnHY OTBEPCTUS, NMMHUN 0603HaYeHNS pe3bbbl 1 OrpaHNYeHUs ee AfMHbI.
[Mpu BbINOMHEHMM BUHTOBbLIX COEANHEHUI HA YEPTEXe 3aAatoT TONMBKO TPU pa3Mepa: AnameTp pessobl,
ANVHY BUHTA U TONLMHY NPUCOEAMHAEMON AeTanu.
Ha c6opoyHbIX YepTexax Wnmubl (Nog 0TBEPTKY) Ha rofloBKax BUHTOB BblYepymBatoT nog yrnom 45 rpagy-
COB OTHOCUTESNBHO PaMKK YepTexa.
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[Mpu YNPOLLEHHOM M YCNOBHOM 0603HaYeHUM LWL BbIYEPYMUBAIOT YTOSLLEHHON NIMHUEN.

MpumeyaHue

CraHpapTHbIn pag anud BUHTOB: (1,5), 2, (2,5), 3 (3,5). 4, 5,6, (7), 8, 9. 10, 11, 12, (13), 14, 16, (18), 20,
(22), 25, (28), 30, (32), 35, (38), 40, 42, 45, (48), 50, 55, 60, 65, 70, 75, 80, (85), 90, (95), 100, 110, 120.

[nuHbl 60NnTOB, yKa3aHHbIE B CkObKax, MCNONL30BaTh HE PEKOMEHAYETCS.

Ha puc. 3.9. nokasaHo ynpoLleHHble N306paxeHnst COEAUHEHI BUHTOM C YTOMNEHHOM (a) 1 noTaiHom (6)
rOfTOBKOM.
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a) 6)

Puc. 3.9
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3.6. YcnoBHble n306paxeHUs 60NTOBOro U BUHTOBOIrO COeAUHEHUI
Ha puc. 3.10 nokasaHo ycroeHoe 0603HayeHne 60nToBoro (a) 1 BUHTOBOrO (6) coeanHeHuN.

a) boamoboe 0) Bunmoboe
6 paspese b6 pazpese
K

7 v O ) 0
QWY ALMITY - QANIMNTNY - QNN

g 4 @ @

Puc. 3.10

BuHumsl ¢ yunuHdpudeckou 2ono8kou [0CT1491-80
h lo

A
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H L

BuHmsl ¢ nonykpyenou 2onobkou OCT174 73-80

h

— |-

R lo

Q!

H L

Buxmsl ¢ nomauHou 2on06kou [OCT 174 75-80

R<0,1d

90 °

lo

Puc. 3.11

27



4. 3BADAHUE Ne3 NO UHXEHEPHOW MPA®UKE «HEPA3SBEMHbIE COEQUHEHWA»

B kayecTBE HEpa3bEMHbIX COEANHEHNIA CrieayeT paccMaTpuBaTh COEAMHEHUS, NONyYaeMble KNENKOW,
NanKom, CKNenBaHWeM, CLUMBAHUEM, 1 COEAMHEHMS NPU NOMOLLY MeTannnyeckux ckob. CTaHaapToM, ycTaHaB-
NMBAIOLLMM YCIOBHbIE 1306paxeHns M 0B603HaYeHNs faHHbIX COEAMHEHUI Ha YepTexax BCeX oTpacnem npo-
MbILLSIEHHOCTM U CTPOUTENBCTBA (3a UCKMIOYEHNEM YEPTEXEN METANNIMYECKUX KOHCTPYKLMIA B CTPOUTENLCTBE)
asnsetca NOCT 3.313-82.

B naHHOM pasgene MeToaM4eckux ykasaHuin BygyT pacCMOTPEHbI YCIIOBHbIE 306paxeHust M 0603HaveHus
COeLMHEHMI, NONyYaeMbIX NanNKon U CKNenBaHUeM.

4.1. MasHbIe coeanHeHus
CoeauHeHe feTareil B HarpeToM COCTOSHUM C MOMOLLbHO METKOMIaBKoro crraea (Mpunost) HasblBaeTes nau-
Kow. [punoit npu pacnnasneHny CMaynBaeT NOBEPXHOCTYU NasieMblX JeTarnen, a npy 3acTbiBaHUN COEAUHSIET WX.
OCHOBHbIE TUMbl 1 3eMeHTbI NasHbIX WBoB ycTaHaenuaeT FOCT 19.249-73. LLBbI Hepa3beMHbIX coeau-
HEeHWi, nonyvaemble nankon unu cknemsaHuem, n3obpaxatot no FOCTy 3.313-82. OCHOBHbIMM NapameTpamu
KOHCTPYKTUBHBIX 311EMEHTOB MasHOTO LBA ABNSIOTCS: TONLMHA LUBA (PACCTOSHME MEXY NOBEPXHOCTSAMM CO-
eMHAeMbIX JeTanen), WupuHa LWea, AnvHa LWBa.
lMepen nankoi NOBEPXHOCTU COEAUHEHNS BNIEMEHTOB CReayeT NpeaBapUTENbHO NOATOTOBUTL (3a4NCTUTL
[0 3epkanbHoro bnecka abpasvBHbIM MaTepuanom, 06e3x1pUTL NOBEPXHOCT).
[pu Mcnonb30BaHUKM NAcTbl (CneLuansHO MacTUKU 415 Nanku) HeobX04NMO HaHECTW €€ Ha NOAroTOBIEH-
HY}0 MOBEPXHOCTb W COEANHUTL CThIKYIOLLMECS 3NIEMEHTBI. 3aTEM PABHOMEPHO Pa3orpeThb rasonnameHHoi ro-
penkomn obnactb cTbika. Mpu He0BX0AMMOCTW LONONHUTENBHO HAKNaabIBAKOT LIOB, MO KOHTYPY CThbIKa, UCMOSb-
3ys Npunom.
CyLuectsyeT BonbLLOe YnCo CrocoboB Navku: NasrbHUKOM, MOTPYXeHUEM B pacnyiaBreHHbIA Npumnoi, raso-
NMameHHbI, Na3epHbIi, ANEKTPOHHOMYYeBoi 1 ap. (nogpobHee cm. FTOCT 17 349-79). MNMpunoi nogpasaensior:
no TemnepaTtype pacnnaeneHus - ocobo nerkonnaskue (4o 145°C), nerkonnaskue (oo 450°), cpeaHe-
nnaskue (8o 1100°), Bbicokonnaskue (1o 1850°C) v Tyronnaskue (cBbiwe 1850°C).
M0 OCHOBHOMY KOMMOHEHTY - Ha onoBsiHHbIE ([10), onossHo-cauHLUoBbIE (MTOC), unHkosble (M), meaHo-
LHKoBble (naTyHHble, MMLL), cepebpsHble (MCp) u ap. (cm. TOCT 19248-73. Mpunon. Knaccudgukauus).
BuinyckatoT npunow B Buae nposonoku (Mps), npyTkos (1), next (M) n ap. (cm. FOCT 21931-76).

4.2. KneeHble coefMHeHUs
B KrieeHbIX KOHCTPYKLMSIX Hanbonee YacTo MPUMEHSIOT COeAMHEHIS! BHAXMECTKY (puC. 4.1) v BCTbIK (puc. 4.2)

I NN 7NN

Puc. 4.1 Puc. 4.2

Mo TEXHOMOrMK 4O NPOBEAEHUS CKNENBAHUS ANEMEHTOB, crefyeT NOAroTOBUTL MOBEPXHOCTH, HA KOTO-
pble OyOeT HaHOCUTLCA KIen (3a4ncTUTb, 06e3XMpUTL). B npouecce cknemBaHus, kak npaBuno, Heobxoaum Ha-
rpeB (He3HauMTenbHOE MOBbILLEHWe TemnepaTypbl AN YCKOPEHUS MPOTEKaLWMX peakuuin) 1 cxatne coeau-
HSieMbIX AeTanei (MoMeLLeHne CKNeMBaeMblX ANEMEHTOB Nof NPece).

4.3. U306paxeHne coeanHeHU NakKkon 1 CKNemBaHUeM

[Mpunow unu Knen B paspesax 1 Ha Bugax 1300paxarT NUHUENR TONLWMHON 2S (B 2 pa3a Tornwwe Cnrow-
HOW OCHOBHOW NnHMK) corniacHo MOCT 2.313-82 .

[Mpu HeBOMbLUIOK TOMLWMHE COEAMHAEMbIX AeTanen (MeHbLLe 2 MM), KOraa COeAMHSEMbIE dNeMeHTbI Ha
yepTexe nokasaHbl B CEYEHUN 3a4epPHEHHBLIMU, MECTO COeAMHEHNS NOKA3bIBAKT C MPOCBETOM.

[Ons o6o3HaveHns nanku (puc. 4.3 a n 6) unn cknensaHms (puc. 4.3 B U 1) NPUMEHSIIOT YCIIOBHbIE 3Ha-
KW, KOTOPbIE HAHOCAT Ha HaKTIOHHOM Y4YacTKe JSIMHUM BbIHOCKM CMIIOLLHON OCHOBHOM JSIHUEN.

Ha n3obpaxeHnn nasHOro coeguHeHUs npu HeobXoaMMOCTH YKasbiBatoT pasmepb! LBa M 0603HaYeHne
LIepOXOBATOCTH NOBEPXHOCTH.
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O603HaueHNs CoeMHEHMI, NOMYYEHHbIX MANKOW U CKNeMBaHWeM, NMPOU3BOAMTCS C NOMOLLbI0 CUMBOIIOB W
3HaKOB, NMOMELLAEMbIX Ha NMUHWM-BBIHOCKE, BbINOMHEHHOW TOHKOW NIMHWMEN U HaYMHALLEeNCs OT u3oBpaxeHus
LUBa ABYXCTOPOHHEN CTPENKOM C CUMBOIIOM MEeTOfa COoeaMHEeHNs (Ans nanku 3Hak, noxoxumn Ha byksy C, a ans
ckneusaHus - Ha Byksy K puc.4.3).

LLIBbI, BbINOSTHEHHbIE MANKON UK CKNEMBaHWEM NO nepuMeTpy, 0603HaYaKT NUHUEN-BLIHOCKON, 3aKaHu M-
BalOLLLENCS OKPYXXHOCTLIO AnameTpa 3-4 MM (puc.4.3 6 ur).

CornacHo MOCT 19249-73 Tvn LWBa yKa3bIBaOT Ha NOSKe NMHWK-BbIHOCKK. OB03HaYeHe Npunost unu Knes
npoussoauTcs B TexHuyeckux Tpebosanmsax no tuny MOC 40 TOCT ... unm knen B®-2 TOCT .. . ¢ ykasaHuem
Ha NOMKe IMHUN-BLIHOCKW HOMEPA COOTBETCTBYHOLLETO MyHKTa TEXHUYECKUX TpEBOBaHMI.

5. 3A0AHME Ne4 1O lfIH)KEHEPHOW rPAGUKE
«9CKN3NPOBAHWE AETANEW. AETAIMPOBOYHBIN YEPTEX>

5.1. O6wue cBepeHmns no padore

B gaHHOM y4yebHOM kypce B npouecce paboTbl Haf CO3LaHMEM 3CKU30B M AETaIMPOBOYHBIX YEPTEXEN
npecneayeTcs Lenb — NnpuobpeTeHne NpakTUYECKUX HaBbLIKOB Y CTYAEHTOB B pa3paboTke paboumx YepTexen u
pasBUTHE TBOPYECKOrO, MHXEHEPHOTO MbllneHns y Byaywmx cneuymanuctoB. B npouecce paboTtbl CTYAeHTbI
03HaKOMSTCA W MPUOBPETYT NpakTUYeCKNe HaBbIKM B CO3AaHUM 3CKWU30B AeTanei ¢ HaTypbl U CYLLECTBYHOLLErO
JepTexa, OCBOSIT TEXHWKY CO3AaHNS [eTanMpOBOYHbIX YepTeXeN.

OCT 2.102—68 «Buabl 1 KOMNNEKTHOCTb KOHCTPYKTOPCKON [OKYMEHTaLMU» cpean rpadomyeckux KOHCT-
PYKTOPCKMX JOKYMEHTOB paccMaTpuBaeT:

- YepTex obLmx BUOOB Ha cTagum TexHudeckoro npoekta (BO).

- CHopoyHble YepTexw Ha cTagum paboyen aokymentauum (CB).

[MaBHOE OT/IMYME 3TUX JOKYMEHTOB COCTOMUT B TOM, YTO Ha COOPOYHbINA YEPTEX COCTaBMAETCA cneuu-
ukaums (puc. 5.2).

Ecnu paccmatpusaTth 3TW rpadpuyeckue JOKYMEHTbI MO COAepXaHuio, To YyepTex «ObLero Buga» coaep-
XUT 3Ha4NTENBHO Bonblue MHdopMaLwmy 06 usaeninu, Yem cbopouHbIN YepTex. Ecnn yepTtex obulero Buaa oo-
NOMHUTL CheunuKaLmMen N HEKOTOPbIMI APYrMW JaHHbIMKM, TO B YCROBUSX y4eBHOro npouecca MOXHO nosy-
YNTb JOKYMEHT, KOTOPbIN NO3BONNT BbINOMHATL AeTanupoBaHue.

5.2. YepTexu o0Owmx Buaos
UepTex obLyero Buaa BbINOMHAETCS, Kak NpaBuno, Ha CTagnuy TEXHUYECKOrO NPOeKTa, HO MOXET Takxe
BbINOSTHATLCS Ha CTaguMu TEXHUYECKOro NpeanoXeHUs U CKU3HOMO npoekTa. YepTex obulero Buga sensetcs
OCHOBOW A5t pa3paboTku paboyeit AOKYMEeHTaLMW: creyudukaLmuin, YepTexen aetanen n cbopoyHbiX YepTexen
BCET0 U34enus Unn OTAENbHbIX COOPOYHBIX eANHUL,
UepTex obLiero Buga CnyXut oCHoBaHMEM Ans paspaboTkn paboyeit KOHCTPYKTOPCKOM JOKYMEHTa-
LN 1 COQEPXKNT:
1306paxeHns M3genus n ero COCTaBHbIX YacTeil, BbINOMHEHHbIE NPU MUHUMANbHOM W OCTaTOYHOM
KONn4ecTBe M3006paxeHni (B1OOB, CEYEHMI, pa3pes3oB), C JOCTATOMHON MOMHOTOM OTOOpaXakoLwmx ux Gopmy.
YkasaHus o npegycMoTpeHHon obpaboTke getaneit B npouecce cbopku 1 nocne cOopku.
YkasaHusi 0 XxapakTepe COnpshKeHUm, cnocobe Nx UCTOMHEHMS.
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abapnTHble, YCTAHOBOYHbIE M NPUCOEANHUTENBHbIE Pa3Mepbl.

[BKyLLMECS MEXAHM3MbI B KPaHUX (MpeaenbHbIX) NOMNOXEHUsIX.

OnucaHve Ha3HaveHWs PYKOSITOK, TEXHUYeckne TpeboBaHMs K rOTOBOMY WM3LEMNNI0, OCHOBHbIE Xapak-
TEPUCTUKM n3aenuns (4ncno obopoToB, MOLWHOCTL U T. 4.)

OCHOBHYI0 HagnuChb.

Cneumdukaumio (MULWb NS UCNONb30BaHKs YepTexeit obuero suaa B yyebHoOM npouecce).

5.3. CoopoUHbIe YepTexm

COopoYHbIN YepTex SBNSeTCA JOKYMEHTOM, cofepxalium m3obpaxeHne cOOpOYHON eauHuULbl U apyrve
AaHHble, HeobxoauMble 4ns ee COOPKM (M3rOTOBIIEHNS U KOHTPONS).

CocTaBHble YacTu usgenus (coopoyHble eAMHULbI) NOANexXaT CoeanHEHNI0 Mexay cobor Ha NpeanpUaTUm-
n3rotoBuTene cOOpoYHbIMK onepauusMu. Hannume cOOPOYHbIX YepTexei No3BONSAET NpPaBuUibHO NPOU3BO-
aunTb cOopKy 1 pasbopky; cOOpKy M3LENUS U ero COCTaBHbIX YacTeM, a TakKe NoNb30BaTbCH 3TUMU Yep-
TeXaMu Npu akcnayaTauunm u peMoHTe.

Ha cbopoyHOM yepTexe AOMKHO ObiTb NOKA3aHO, W3 KakMX AeTaneit COCTOMT M3denue, ux B3aum-
HOe pacnonoXeHue, a Takke AaHO NPeACTaBMNeHNe 0 B3aUMOAENCTBUN AeTarnen.

COopouYHbI YepTex OOMKEH codepxaTb rabapuTHblie pa3mepsbl, onpeaensolme npeaerbHble BHELLHE
W BHYTPEHHWE OYepTaHMs U3LEeNuns, YCTaHOBOYHbIE pa3mepbl, N0 KOTOPbIM U3Aenne yCTaHaBnMBaeTcs npu
MOHTaxe (puc 5.1).

75

55

Puc.5.1

Ha cbopoyHoM yepTexe AonyckaeTcs ykasbiBaTb, YTO NPEACTABAAT COOOM Te YacTh U3aenus, Kotopble
CONPSralTCs UNK conpukacaoTcs (0BCTaHOBKa) C AeTansMu UK U3OenuaMi, He NpUHaanexawumm paccmar-
pvBaemMomy u3aenuio. Takumu JeTansamu U YacTamMu U3nenun sSBRsioTCs yHOaMEHTHbIe NAWTbI, (praHupbl, He-
CyLLMe NOBEPXHOCTU KPOHLUTENHOB U T. .

YacTtn nsgenusi, pacnonoxeHHble 3a 06CTaHOBKOM, 130BpaxatoTcs kak BUAUMbIE, HO MOTYT Npu Heobxoam-
MOCTYW 13obpaxaTtbCs kak HeBuaumble. MpeameTbl «0OCTaHOBKM» MOKa3blBaKTCS YNpoLLeHHO. B paspesax u ce-
YeHUsX UX 4OoNyCKaeTcs He WTPKUXoBaTh.

Ha cbopoyHoM yepTexe fonmyckaeTcs u3obpaxaTb Nepemelyaolmnecs Yact U3fgenns B KpaHem wnm
NPOMEXYTOYHOM MOSOXEHWUMN C COOTBETCTBYIOLLMMU pa3MepamMut, yKasblBaTb OCHOBHbIE XapaKTEPUCTUKK n3ae-
nns (sec, yncno obopoTos, MOLLHOCTb, FPY30MNOABLEMHOCTb U T.4.), Ha3Ha4YeHue pyKosITOK, cnocobbl ocyLlecT-
BMEHUS HEPA3bEMHbIX COEAWHEHUN, HOMEpPa NO3WLUMIA COCTaBHbIX YacTen, BXoaswux B usgenve. Ha cbo-
POYHbI YepTeXx cocTaBnseTca cneumgukauyus (puc. 5.2).

C6opoyHble YepTexu SBnstTCA paboveil JOKYMEHTALMEN, BbINOSHAEMON NPU NPOEKTUPOBaHWUN u3ge-
NWUIA, HO MOTYT TaKXe BbINONHATLCS U ANA CYLLECTBYIOLLEro U3Lenus, Hanpumep npu ero MoAepHU3aLum.
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5.4. leTanupoBOYHbIE YEPTEXU

[eTtanupoBaHue YepTexa obLiero Buga — npouecc cosgaHns (pa3paboTku W BbINOMHEHMS) paboumnx yep-
TEXen aeTanen no YepTexy obuiero Buaa.

Obwue 3ameyaHus No AeTanupoBaHuio.

- TexHonoruyeckue onepawuu, HanpyuMep, No 3anpeccoBke, PackrenbiBaHuio, pasBanbLOBbIBaHMIO, 06XaTIio,
CBEPNIEHNIO N HAPE3aHWto, CKPEMMEHWIO AeTanen 6onTamm, WNUIbKamMy U BUHTAMW, BIMOSHSIOTCS NpK cOopke 13-
aenms. OBbbIYHO B TEXHUYECKMX TPeBOBaHMSIX K COOPOYHOMY YepTEXy 3TU OnepaLyi OroBapuBatoTCS.

[eTanu Ha pabounx YepTexax, BbIMONHAEMbIX M0 YepTexy obLLero Biaa, crneayeT n3obpaxaTb B TaKOM BUIE,
B KAKOM OHW MOCTYMaKT Ha COOPKY, T. €. A0 BbINOMHEHMS YKa3aHHbIX TEXHOMOMYECKUX onepaLyi npy copke naaenms.

- Kak 13BecTHO, Ha COOPOYHbIX YepTexax ¢ yueToM pekomenaauuii ctaHgaptos (FTOCT 2.315—68) Heko-
TOpble YacTW W 3EMEHTbI AeTanen NoKasblBalTCA YNPOLEHHO, YCIOBHO MK BOOBLLE He MoKasbiBaKTCS, a
Ha paboymnx yepTexax 3T geTanu AOMKHbI BbiTb NOKa3aHbl, kKak NpaBuno, 6e3 ynpoLeHt 1, eCin OHM
CTaH4apTM30BaHbI, C ykasaHMeM HOMEPOB CTaHAAPTOB (MPUNOXEHUE, puUC. 5).

- MpyXu1HbI 1 HEKOTOPbLIE Apyrne AeTanu Ha COOPOYHbIX YepTexax 130bpaxatoTcs YCNOBHO UM CXeMa-
TUYHO, @ Ha pabounx YepTexax NPYXMHbI NOKa3bIBAOTCA C AMarpaMMaMin MEXaHUYECKNX XapaKTEPUCTUK.

[Mpu pa3paboTke HOBLIX NPOEKTOB, B MPOLIECCE BbINOMHEHNSI PEMOHTHBIX PaboT BO3HMKaeT He0bXoaMMOCTb
B BbICTPOM CO34aHMM TOYHBIX paboumnx YepTexen. B nogobHbIX cutyauusx Hambonee LenecoobpasHbiM SBnS-
€TCS M3rOTOBMEHWE 3CKN30B.

5.5. dckusnpoBaHue petanen
Jckn3 — paboumnin YepTex (Kak NpaBuno, BPEMEHHOTO XapakTepa), BbIMOMHEHHbIA 0T pyku (6e3 npuMeHeHns
YepTeXHbIX MHCTPYMeHTOB), B6e3 cobntogeHns maclwTaba, HO C CoXpaHeHWeM OOLMX NPOMOPLWA 3NEMEHTOB.
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OCKN3bl JOMKHbI ObITb BbINOSTHEHLI B COOTBETCTBUM C TPEBOBAHMAMM NPSMOYrOSIbHOMO NPOELMPOBaHUS, Coaep-
XaTb He0OX0AMMbIE AaHHbIE N5 M3rOTOBNEHNUS AETanNW 1 KOHTPONS ee napameTpoB.
B kayecTBe 3a0aHua npeznaraeTcs BbINOMHUTL [iBa 3CK3a AETaNM C CyLLECTBYIOLLETO YepTexa U OOvH 3Cku3 AeTa-
N C HaTypbl. 3a[aHNs Ha BbINOITHEHWE 3CKM30B M AETANMPOBOYHBIX YEPTEXEN CTYAEHTbI NONyYakoT 13 anbboma Yepte-
e B COOTBETCTBUM CO CBOVIMM BapuaHTaMW, 4ns BbINOSTHEHWS paboT Mo SCKM3MPOBaHMIO C HATypb BbILAKTCA AETasN.
OT cTyneHTOB B Mpouecce paboTbl TpebyeTcs onpenenuTs HeobXoanMoe MUHUMANBHOE KOTNMYECTBO BY-
[0B, OCYLLECTBUTL BbIOOP rMAaBHOrO BiAA U paLyoHaibHO pa3sMeCcTTb TEKCTOBYIO U rpadiuyeckyto MHGhopMaLmio
Ha NnCTe, OCYLLEeCTBUTL NPOCTAHOBKY pa3MepoB M AOMYCKOB, a Takke Matepuana getanu. OCKU3bl BbINOHSOT-
CSl Ha NUCTax C MANIIMMETPOBOW CETKOW (MO0 Ha NUCTax B KNeTKy) ¢ cobnioaeHneM npasun opopmeHus Yep-
TEXa W CTaH4apTOB YHMBEPCUTETA.
5.6. OcHOBHble TpeboBaHMA N MeTOAMKA CO34aHUA ICKU3OB
Mpexae Bcero, cnegyet OTMETUTb, YTO K 3CKU3aM NPeabsABAsOTCS Te xe TpeboBaHus, 4To 1 K pabounm
yeptexam (TOCT 2.109-73 «OcHoBHble TPebOBaHMS K YepTexam»):
9CKM3 JOSDKEH AaTb MCHEPMbIBAOLLYO MHOPMALM0 O reOMETPUM AeTanu Npu MAHUMANbHOM Konnde-
CTBE BMAO0B, KPOME TOr0, OH JOMKEH COAepXaTb MHAopMaLmio 06 npeaenbHbIX OTKNOHEHUSX reOMETPUYECKUX
pa3MepoB, 0 MaTepuane AeTanum 1 MHpopMaLuo No NpeabABASEMbIM K HEN TEXHUYECKUM TpeboBaHUAM;
Ha Kaxayto feTanb BbINOMHAETCA OTAENbHbIN 3CKN3;
B OCHOBHOW HaMMCW 3CKW3a HaMMeHoBaHe AeTani JOMKHO BbITb NAKOHUYHBIM U TEPMUHOMOMYECKA BEPHBIM,
3anncaHHbIM B MEHUTENBHOM nagexe (B CrIOXHbIX Ha3BaHWsX [eTanei NepabIM CriedyeT MMS CYLLECTBUTENBHOE);
YCrOBHble 0603HAYEHNS MaTepUarioB AOMKHbI COOTBETCTBOBATL YCTAHOBIEHHBIM CTaHAAPTOM, Ha LTamne B
COOTBETCTBYIOLLEN rpache npu 0603HaYEHUM MaTepuana ykasblBaeTCsl HaMMEHOBaHWE MaTepuana, Mapka 1 HoMep.
Mpu BbINONHEHWUM PaboT NO CO3AAHUIO ICKM3OB LieNecoobpasHo NpuAepPKUBaTLCA
crnepyowero nopsaka:
BU3yarbHO OCMOTPETL [eTarlb, BbISICHNTL BCE €e 0CODEHHOCTM (HasHayeHe aeTani, BU3yansHOe COOTHOLLE-
HUE reOMeTPUYECKVX NapaMeTpoB, onpeaerneHus cTeneHn 0bpaboTku AeTanu, Bi3yarnsHoe onpederneHie Matepuana;
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onpegenutb rmasHbin Bug getamm (FTOCT 2.305-68), BbibpaTh HE0BX0AUMOE MUHUMANBHOE KOMNYECTBO
BMAOB (C Y4ETOM MOCTPOEHMS, Npu HEOBXOANMOCTM, Pa3pes3nB, CEYEHUI), BU3yaribHO ONpeaennTb COOTHOLLE-
HWe mexay rabaputamu getanu;
9CKM3bl BLINMOMHSAOTCS HA NIUCTaX C MUNMMMETPOBOMN CETKOM (NUCTax B KneTky) popmaTta A4, HaHeceHwe
paMKu W WTamna ocyLlecTBnseTcs 6e3 NpUMEHEHUs SIMHENKK, CO3AaHNe M3006paxeHUn credyeT HaumHaTb C
CO30aHns rabapuTHbIX NPSAMOYTONBbHUKOB, 1 3aTEM HAHOCATCS 0CEBbIE NUHKMK (puc. 5.3-a);
nepBOHaYasibHO BCe M3006paxeHns getanu crnegyeT BbINOMHATb TOHKOW NMHUEN, NOCTPOEHUE BCEX BU-
[0B LienecoobpasHo OCyLLeCTBNATb OAHOBPEMEHHO, HaYepTaHNe OKPYKHOCTEN MOXHO NPOM3BOANTL LIMPKYSIEM
C nocnegytoLlen 06Boakomn ot pyku (puc. 5.3-6).
paspesbl N CeYeHUs CHayana HaMeyarT TOHKUMU NIMHUAMK. 3aTeM CeYeHUs 3alUTPUXOBLIBAIOT, @ KOH-
TYpbl U306paxkeHuit 06BOAAT OT pyku C COBMOAEHNEM TOMLWMHBI NMHUA. ( puc. 5.4-a);
HAHOCAT HEOOXOAMMbIE BbIHOCHBIE M pa3MePHbIE SIMHUKM, NPOCTABASIOT 3HakW R, aMameTpos 1 ap.;
3aTeM npon3BoaaT 0bMep AeTanu 1 NPoCTaBnAT Hag PasMepHbIMU IMHUSMU PasMepHbIe Y1Ca;
HAHOCAT W 3anOHSAOT rpadhbl OCHOBHOM Hagnuey (puc. 5.4-6).
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6. SADAHMSA Ne1 MO HAYEPTATENBHON FEOMETPUN «NEPECEYEHWUE NNOCKOCTEM>

1. Mo 3agaHHbIM KOOpAMHATaM TOYEK COOTBETCTBYHOLLEro BaphaHTa nocTPOUTb MPOEKLMM TOYEK B CUCTEME
ABYX MIIOCKOCTEN NPOEKUMA (ropU3oHTanbHON 1 PPOHTANBHON).

(Ha yepTexe 310 Ay, C1, B1; A2,C2,B2 1 Ky, Ly, M1, Ky Lo, M2).

2. 3apatb NMockocT — oAHy TpeyronbHkoM ABC, apyryto AByms napannenbHbIMU MPSMbIMUI, NPOX0as-
LW1MK Yepe3 3agaHHble Touku KLM (Ha yepTexe 310 A1C1B1, A2C2Ba v me// 1y, ma /1 12).

3. MocTponTb NUHMIO NepeceyeHnst NOCKOCTEN, UCMOMNb3Ys anropuTM OCHOBHOW 3aaun HavyepTaTenbHOM
reoMeTpumn. [N HaxoxaeHus NUHUK nepeceyeHnst NnockocTeil HeoBXOAMMO HalTW [BE TOYKU, NpUHaANexa-
Ly1e OOHOBPEMEHHO ABYM 3afjaHHbIM MNOCKOCTAM, Yepes KOTopble NponaeT uckomas npsmas. 3agada CBOAuT-
CA K PeLIeHN0 OCHOBHOW 3afjauu HavepTaTeribHOW reOMEeTpUM - HaxOXAeHUe TOYKM NepeceyveHns npsiMon ¢
NMNOCKOCTbI. ANropUTM peLleHns 3agadm Heobxoaumo MoBTOPUTL ABaxzdbl. [paduyeckoe pelleHne 3agaum
npuBeLeHo Ha puc. 6.1-6.3 .

AnroputM pelueHus 3apayiun
3aknodaem npsmyto | Bo BCriomoraTenbHyH NOCKOCTb (YAaCTHOMO NOMOXEHNS)- MIOCKOCTb-MocpeaHuK (b).
Onpepensem NWHUIO NepeceyeHns 3a4aHHON NMOCKOCTW CO BCMOMOraTesibHOW NIOCKOCTbIO (3, 4).
Onpepensem TOYKy NepeceyveHns 3afaHHoN NPSMON C 3aaHHOM NMOCKOCTLH, KaK TOYKY NepeceyveHms
3ajaHHON NPSIMON C NWUHMEN NepeceyeHns NNockocTen — BcrnomoratensHon (b) u 3apaHHon (ABC).
PaccMoTpuM NpOCTPaHCTBEHHBIN YepTEX.
3anuiem anropuTM peLLeHus 3aaayu:

.11 b
2.bC (ABC)=3,4
3. 3,4CI=F

Puc.6.1

PaccMOTpuM OpTOrOHanbHbI YepTex
3anuiem anropuTM peLLeHus 3agaum:
BbiGepem npsmyto, ¢ koTopoit Byaem peluath 3agady, HanpuMep npamyto |.
3aknoyaem npsmyto | Bo BcnomoraTenbHyt nioc-
KOCTb b-ppOHTaNbHO-NPOELMPYIOLLYHO.
b~ P,, npuatomb,1 |, (cosnagaer).
Haxoanm npoekumn nuHUM nepeceyeHmns nnockocTn b
nAABC=31,41 un 32,42
N - Onpepensem npoekunn Toukn F (F1, F2 ) Ha nepece-
yeHm I 3141-F1, Fal 12,
Onpepensiem BuaumocTb npsimon | n A ABC.

Touka F — Bcerga Buaumas (T. K. siBnsieTcs obien ans
|0 reomeTpuyeckix 06pasoB). [1ns onpeaeneHust BUAUMOCTY Npst-
| MOV | Ha roOpU3OHTaNbON NPOEKLMI BO3bMEM Napy rOPU3OHTasb-

HO- KOHKYPUPYHOLLMX TOueK, Hanpumep, 5 1 6. 3Tn Touku nexar
Ha rOPW3OHTAmbHO - Mpoeumpyolem fnyye. [opu3oHTanbHbIe
MPOEKLMN TOYeK CoBMafatoT 51= 61, @ PPOHTaNbHas NPOeKLMs
TOYKW 6, pacrorioxeHa Bbille, YeM MPOEKLMS TOYKM 5, 3HAUUT
npsmas | pacnonoxeHa Bbile, YeM npsamas |, a, cnegosatens-
Ho, AC ByZeT BMaHA HA rOPU3OHTAmNBHOM NPOEKLMM [0 TOUKM F.

B

Puc.6.2
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[ns onpegenexns BUAMMOCTW Ha (DPOHTaNbHOM MAOCKOCTM MPOEKUMIA NOCTYNaeM aHarnornyHo, Bblbupas
(PPOHTANbBHO- KOHKYPUPYHOLLYIO Napy TOYEK.

AHanornyHo onpefensieM BTOPY TOYKY nepeceyeHuns npsaMoil m ¢ nrockocTbio A ABC, ucnonb3ays nnoc-
KOCTb-MOCPEAHMK O YACTHOrO NOMOXeHWs (PPOHTaNbHO-NPOeLMpYoLLas NNOCKOCTb puc. 6. 3).
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7. 3SADAHME Ne2 N0 HAYEPTATEJIbHOW FEOMETPUMN «MEPECEYEHUE
MNOBEPXHOCTU NNOCKOCTbIO. MOCTPOEHUE PA3BEPTKW»

7.1. CeyeHune Ten NNOCKOCTbIO

CeyeHueMm HasbiBaeTCA nnockas urypa, nonyyeHHast B pesynbTaTe nepecevyeHns Tena nnockocTbio W
CoAepKaLlas TOuKW, NpUHaANexaLme kak NoBEpPXHOCTY Tena, Tak W CEeKYLLEI NOCKOCT!.

3afayn Ha NOCTPOEHME CEYeHUs CBOAATCS K MOCTPOEHWIO TOYEK nepeceyeHns npsmbix (06pasyrowmx) ¢
NNOCKOCTBH UK K HAXOXAEHMIO NMHUM NEPECceYeHns NNockocTen Mexay coboin. Utobbl HaltT OAHY TOYKY, Npu-
Haanexallyto TUHUN nepeceyeHns (MNOCKOCTU CeYEHNs), MOXHO PEKOMEHOOBATb OAHY U3 CreaytoLyx nocne-
[0BaTeNLHOCTEN:

MPOBECTH BCOMOraTeslbHYH NOCKOCTb Yepe3 pebpo, rpaHb niv 06pasyoLLyto;
HaNTW NIVHWI0 NEPECEeYEHNs BCMOMOraTenbHON MIOCKOCTM C 3a4aHHOI NOBEPXHOCTLHO;
OnpeaeniTb NCKOMbIE TOUKM Ha NEPECEYEHNN HAaNAEHHDBIX IMHWA.

Ecnu 3apava 6ygeT pewwatbCs ¢ MOMOLLBK BCMIOMOraTenbHbIX NIIOCKOCTEN, TO NOCNEeAHNe CTaBAT B Takoe
NnomnoxeHune, 4Tobbl NIMHUSA NEPECEYEHNS UX C NOBEPXHOCTHIO NPOELMPOBanach Ha NNOCKOCTM NPOeKUMI B BUAE
NPOCTENLLMX PUryp, NMPSMbIX MW OKPYXKHOCTEN.

PaccmoTpum obLuin criydait nepeceyeHns Tena nnockocTbio (puc. 7.1). [aHbl TpeyronbHas nupamuga
SABC v nnockocTb a (DEF) obwero nonoxenus. TpebyeTcs NOCTPOUTbL CEYEHME.

[MpUMEHUM HaxOXOeHWe TOYKW NepeceyeHns NPsMoil ¢ NNOCcKoCTbi. Pebpo SC 3aknioyeHo BO poHTasb-
HO-NpOELMPYIOLLYI0 NNOCKOCTb b, HaiaeHa NuHKS nepeceyeHns nnockocteir MN 1 Touka nepeceyeHust pebpa
SC ¢ NnockocTbH ceveHns - Touka 1 (11m 1).
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[ing HaxoxaeHus ocTanbHbIX TOYEK CEYEHUs NPUMEHEHa BCoMoraTensHas NnockoCTb g (NocpeaHuK), na-
pannernbHasl ropu3oHTanbHOM MIOCKOCTY Npoekumin. MocrneaHss, nepecekasickb ¢ nnockocTbio DEF, faet B re-
peceyeHuu ropusoHTans h (hy, h2), a B nepeceyeHnn ¢ nupamMmngoin-ropusoHTarnbHoOe CeyeHne, Npoxoasilee Ye-
pes TOuKy 4 B BUAe TpeyronbHuka, nogobHOro 0CHOBaHMIO. B nepeceyeHnu ropusoHTanu h ¢ ceyennem, npoxo-
OALLMM Yepes Touky 4, nonyyuum Touku P 1 G, npuHaanexalime nupamuze v nnockoctu cevenuss DEF. Coegu-
HASA TOYKy 5 ¢ Toukamu P n G, nonyyum ceverne 1-2-3 noBepxHOCTU Nupamuapl nnockocTbto a (DEF).

CeyeHune morno BbITb HaMaeHo, eChM NPUMEHWUTL TPK Pa3a OLHY U Ty Xe 3afady-HaxOXOeHWe TOUKN nepe-
CEYeHWs NPSIMOM C MIIOCKOCTBI0. B 3TOM Criyyae He HyxHa NocKOCTb-NOCPEAHWK, U MOXHO Bbl BbINo peLunTs
3aady TONbKO C MOMOLLbK MOCPESHMKOB, Toraa UxX Ans AaHHOro Cryyas JOImKHO BbiTh fBa.

[laHHyto 3a4a4y MOXHO peLLnTb, UCronb3ys crnocob npeobpasoBaHus NPOEKLMN.
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Ha yepTexe (puc. 7.2) BbINonHeHo npeobpasoBaHne cnocoboM 3aMeHbl MIOCKOCTEN NPOEKLWI, rae HOBas
nnockocTb M4 0cTaBneHa nepneHanKynapHO ropU3oHTaNM NNOCKOCTH C TeM, YTOBbl CekyLas NIocKoCTb Npeod-
pasoBasiacb BO (hpOHTasbHO-MPOeLMpYHoLLyto. B aTOM criyyae Touku ceveHuns 1, 2 U 3 BUAOHbI HA YepTexe, 310
TOYKM 14, 24 M 34 , KOTOPbIE NEPEHOCATCS Ha 3afaHHbIe NPOEKLMK C NOMOLLIO MIMHUIA CBA3M.

3

2

Puc.7.2

7.2. CeyeHue rpaHHbIX Ten NPoeLMpyLWMMIA NTOCKOCTAMM

Mpn nepeceyeHnn NOBEPXHOCTU TEOMETPUYECKOrO Tena MPOeLMpyoLMMA NNIOCKOCTSMU OfHA MPOEKLS
CeyeHus Bcerga CoBNaaaeT C NPOeKLMen NocKoCTH:

€CMNKN NNOCKOCTb rOPU3OHTaNbHO-NPOELMPYIOLLASs, TO CEYEHWNE HA FOPU3OHTabHOM NIOCKOCTY COBMAAaeT ¢
FOPM30HTANbHON NPOEKLMEN NOCKOCT, ECAM CeKyLlas NrockoCTb (POHTANbHO-NPOELMpYIoLLas, TO CeveHmne
COBMajaeT ¢ POHTarbHOM NPOEKLMeN MIOCKOCT!.

Ha puc. 7.3 faH YepTex LeCTUyronbHOMA NpuaMbl B ABYX MPOEKUMSIX U CekyLast (hpoHTanbHO NpoeLmpyto-
lias MnockocTb a, nepecekarowas npuamy B Toukax 1. 6. Tak kak Cekylas NMNOCKOCTb (PPOHTANbHO-
npoewuypytowas, To (POHTamNbHbIE NPOEKUMIN TOYEK HaM M3BECTHbI. [OpPU3OHTamNbHbIE NPOEKLUMM COBMAZAKT C
npoekumamu pebep.

H. B. CeYeHnst MOXHO OnpeaenuTb Cnocobom CoBMeLLEHNS (BpaLLeHe BOKPYT FOpPU3OHTAambHOrO creda
MMocKoCTM ai).
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Puc.7.3

Ha puc. 7.4 naH YepTex LeCTUYrorbHOM MpamMiabl B ABYX MPOeKLMsiX (OpOHTaNbIbHO-NPOeLMpYoLLas nnoc-
KOCTb 0, KOTOpasi nepecekaeT Bce pebpa npamuabl. B pesynbtate B ceueHnm OyaeT LwecTuyronbHas durypa, H. B.
KOTOPOI1 MOXHO OMpeaeniTb CriocoGoM CoBMeLLIEHUS. DPOHTaNbHAs NPOEKLMS CEYEHNst COBMaaeT ¢ (DPOHTaNbHBIM
CreIOM MNOCKOCTY @, a FOPU30HTasbHas MPOEKLNS MOCTPOEHA MPY NOMOLLM FIMHIA MPOEKLIMOHHOM CBSI3M.
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7.3. MocTpoeHune pa3BepTok

Pa3BepTka npefcrasnseT coboit urypy Ha niockocTH, B KOTOPYH NpeobpasyeTcst NoBEPXHOCTb. PassepTbiBato-
LUMMICS HA3bIBAKOTCS MOBEPXHOCTM, KOTOPbIE €3 CKIaoK U pa3pblBOB MOXXHO COBMECTUTL C OAHOM MIOCKOCTLIO.

Bce rpaHHble NOBEPXHOCTW M NIMHENYaTble NOBEPXHOCTU BpaLLEHWs SBNSKTCS pasBepThiBaeMbiMi. B 3a-
BMCMMOCTM OT BWOA NOBEPXHOCTEN Ans NMOCTPOEHUS Pa3BEPTKM MPUMEHSIIOT OAWMH M3 cnocoboB: crnocob Tpe-
YrOSbHIKOB, CNOCOH HOPMAsbHOMO CeYeHMs U cnocob packaTku.

[ns Toro, 4To6bI NOCTPOUTL Pa3BePTKY YCEYEHHOM NOBEPXHOCTM, HEOOXOAMMO HayYUTLCSH CTPOUTDL NOSHYHO
pa3BepTKy MOBEPXHOCTU WU 3aTEM HAHECTU Ha HEW NMUHWI0 CEYEHUS.

Ha puc. 7.5 gaH yepTex npuambl, yCEYEHHOM (PPOHTANBbHO-NPOELMPYIOLLER NNOCKOCTbIo a. TpebyeTcs no-
CTPOUTL pa3BepTKy NOBEPXHOCTH YCEYEHHON HYacTh NPU3MbI.

1<
o N
=)
N
~N
3
-
<& N m_
e M
Y i mn
LS L o™
i
M — ~ - —
i I N
< Sy N w
i (TS i~
Q]
~ @y g\
<N NLL —_
~ I
aa) <
K < N -
1 e > =
11} o]
me
5] ‘\L“
n s
o ~ N N -
\Q
< = il
-
>
Puc.75

39



BHauane cTpoum nonHyto passepTky npuambl. [ 4ero NnpoBOAUM rOPU3OHTarbHYH NPSMYIO U OTKNaabl-
BaeM Ha Hel LIeCTb CTOPOH OCHOBaHWS Npu3Mbl. BbicoTy Bepem ¢ poHTanbHOM NPOeKUMn, KOTOpYO OTKNaabl-
BaeM Ha BepTUKasbHbIX MPAMbIX, NEPNeHAVKYNSPHbIX CTOPOHAM OCHOBaHWS Mpu3Mbl. 3aTeM Ha MOfHOW pas-
BEPTKe Ha kaxgom pebpe oTKnagblBaeM HaTypanbHble pasMepbl OTCeYeHHbIX pebep, Hanpumep, Ha pebpe 1
pasmep Aolo, paBHbli Azl,, Ha pebpax 2 ... 6 - pasmep Bo2o, paBHbiil B22;...Fo 6o, paBHbIn F262.. U T. 4.

HatypanbHas BenuumnHa ceveHns MoxeT BbiTb onpegeneHa nobbiM 13 3BECTHbIX Cnocobos. Ha yepTexe
OHa onpeferneHa cnocobom 3aMeHbl NIOCKOCTEN NPOEKLNNA.

3aTeM HaTypanbHas BenMYMHa NepeHOCUTCS Ha pasBepTKy, MPUYEM MpUCTpaMBaTb €€ MOXHO K Soboi
CTOPOHE CeYeHus cornacHo BykBeHHbIM 0603HaYEHUAM, UCMOMb3Ys CNOCOD TPUAHTYNALMK.

Ha puc. 7.6 nokasaHa pa3sepTka LUECTUYronbHON NpaBUIbHON NUpaMnabl, YCEYEHHON PPOHTASBHO - NPo-
eLMpytoLLei NocKoCTbi0 a. Ha yepTexe NOCTPOEHO CeYeHWe Mpu NOMOLLM IMHUIA CBSA3W W HaldEeH HaTyparb-
HbIA pa3mep ero cnocobom 3ameHbl NIOCKOCTEN NPOEKLMMN.

BHauane nocTpoum nosiHyto passepTky NOBEPXHOCTU MMpaMuabl, 4SSt YEro HaHOCUM TOYKY So, U3 KOTOPOM
npoBoanM ayry So Ao pagnycoMm, paBHbIM HaTypanbHOM annHe pebpa, Hanpumep SA, a Ha fyre oTknadblBaeM
CTOPOHbI OCHOBaHUS NUpamMuabl, B AaHHOM Npumepe ux wecTb (A1 B1 — nonyyaem AoBo 1 1. A.). ocTpansaem
OCHOBaHu1e nupamuap!.

3aTteM CTPOUM JIMHUIO ceveHns. [1ns aToro HangeHbl Ha (OPOHTaNbHOW MOCKOCTY NPOEKUMA HaTypasbHble
ANMHBI OTCEYEHHbIX YacTen pebep cnocobOM BpaLleHWs BOKPYr OCKU, MEeprneHAMKYNSPHOA FOpPU30HTaNbHOM
NNOCKOCTW npoekuuit. Tak, ans pebep SB u SF HaTypanbHas AnnHa oTceYeHHoi vactu byaet pasHa i, ans
pebep SC u SE - I,

[Mocne Toro, Kak Ha pa3BepTKy HaHeCEHa JIMHUS CEYEHUS, K OOHOM U3 CTOPOH NPUCTPaMBaEM HaTypanbHOe
ceyeHme ( 102030405060) CNOCOBOM TpUaHTynALMM.

Puc.7.6
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8. SADAHME Ne2 N0 MALLUMHHOW rPA®UKE «CXEMbIl ANEKTPUYECKME>

8.1. MpaBuna BbINONHeHMA YepTexen cxem. OOLWMe nonoxeHuns

Obwme TpeboBaHMs MO BbINOHEHWO dneKTpuYecknx cxem npusegeHsl B FOCT 2.702-75.

CxeMmbl BbInonHstoTCs 6e3 cobnoaeHus macwtaba, Ha O4HOM UM HECKOMbKIUX NUCTaX CTaH4ApTHbIX ¢hop-
MaToB, [eNCTBUTENbHOE NMPOCTPAHCTBEHHOE PACcMONOXEHNe COCTABHbIX YacTe n3genuin nbo He yuuTbIBaETCA
BOO6LLE, NMBO yunTbIBAETCA NPUBMKEHHO.

CxeMmbl BbI4EPUMBAOTCS B OTKITHOHYEHHOM COCTOSHUM. YepTex CXxeMbl BbINOSHSIETCS Ha YepTexHon Bymare onpe-
AenexHoro opmata. Tabmuua nepeyHs SNeMEHTOB CXeMbl BbIMOSHSETCS MO CTaH4apTHOM dopMe. [o3VLMOHHbIe
0003HaYeH1s NepeyHst 4arTcs CBepXy BHUM3. [lepeyeHb aMeMEeHTOB BbINOMHSAETCS Ha NncTax (opmata A4 B Buae OT-
[ErNbHOro AoKyMeHTa. [lonyckaeTcsl OTAeNbHbIN LOKYMEHT He paspabaTbiBath, a NepeyeHb MeMEHTOB pasMeLlathb
Haj} OCHOBHOM HaZMUCLIO He Brivke 18 MM NepBOro NMcTa COOTBETCTBYHOLLEN CXeMbI (MPUOxXeHKe 1, puc.5).

8.2. Mpachnyeckoe 0603HaYEHNUE INEMEHTOB

Ipacbnyeckiie 0603HAYEHNS BIMOMHSIOT CRMOLUHBIMI TOHKUMU SnHUAaMM TonwmHon 0,3...0,4 MM 1 pacrnona-
raloT Ha nore Cxembl paBHOMEPHO, Be3 yiepba ans SCHOCTY 1 yaobCeTBa YTeHNs. PaccTosHUs Mexay OTAenbHbIMMU
0003HaYeHNIMM  [OSMKHO ObITh He MeHee 2...3 MM, Mexay COCEOHUMM SIMHWUAMU OJHOTO 0BO3HAYEHNs — HE MeHee
10 mm. CoOTHOLLIEHME pa3MepoB YCOBHBIX rPachuyecknx M30BPaKEHN INEMEHTOB AOMKHO NPUMEPHO COOTBETCT-
BOBATb AEACTBUTESIEHOMY COOTHOLLIEHMIO Pa3MePOB 3TUX ANEMEHTOB B uaaenu (MpunoxeHve 2, Tabnuua 1).

8.3. JlnHum cBasm

Ha cxemax nuHUM CBA3W JOMKHbI COCTOSATh, KaK NPaBMMnoO, M3 rOPM3OHTANbHbIX U BEPTUKANbHbLIX OTPE3KOB.
Ha cxemax QOmMKHO OblTb HaMMEHbLUEE KOMWYECTBO U3MOMOB W NEPEeceYeHNn NNHWIA CBSA3N. TOMWMHA NUHWIA
CBSA3W AoMmkHa bbITh B Npeaenax 0,2...0,6 Mm.

8.4. BykBeHHO - uupoBbie 0603HaYeHUA

Bcem anemeHTam, yCTpoiicTBam M yHKLMOHANbHBIM rpynnam, n3o0paxeHHbIM Ha Cxemax, NpuceanBaeTcs
no3numoHHoe 0603HayeHne. OHO BKovaeT B cebs: BykBeHHoe 0603HaveHue, NOPSAKOBLIA HOMEp, NOCTaBMEH-
HbIi nocne ByKBeHHOro 0603Ha4eHMs.

CocTaBHble YaCTy CXEM YKa3bIBAIOTCS TOYKOW, NMMHUEN—BLIHOCKO C YkazaHMEM HOMepa no3vummn apabekon
LUmdppon. Touka BbIHOCKM CTABUTCS Ha NIOCKOCTb, @ N1 AieMeHTa, NOKa3aHHOro B BUAE NMMHMM, NOLBOAMTCS
CTpernka — BbIHOCKa.

lMopsiakoBble HOMEPaA 3EMEHTOB CreayeT NpUCBanBaTh, HA4MHas C eanHULbI, B Npeaenax aNeMeHToB, Ko-
TOPbIM Ha CXeMe NPUCBOEHO OaMHakoBoe BykBeHHOe 0603HaueHne, Hanpumep, 1, 2, 3 1 T. 4. Liudpbl nopsako-
BbIX HOMEPOB 9NEMEHTOB W X GYKBEHHbIE NO3NLMOHHBIE 00603HAYEHUSI CrieayeT BbIMOMHATL OQHUM Pa3MepPoM
WwpundTa. JonyckaeTcs BbINOMHATL CXEMbI C LDPOBLIM NO3ULMOHHBIM 0603HAYEHNEM 3NIEMEHTOB. [MO3NLMOH-
Hble 0603HaYeHMs MPOCTABMAT Ha CXeMe PSAOM C YCMOBHBIMW rpachuyeckuMin M300paxeHnsMn aNEMEHTOB
MO BO3MOXHOCTM C NPaBOI CTOPOHbI UK Hagd HUMK. [lopsiakoBble HOMepa AOMKHbI BbITb NPUCBOEHBI B COOT-
BETCTBMM C NMOCINEA0BATENbHOCTLIO PACNONOXKEHNS HA CXEME, Kak MPaBMo, CBEPXY BHW3 B HAaNpaBneHuu crnesa
HanpaBo. 3aTeM COCTaBMNSAETCA cneundukaLms aNIeMEHTOB CXEMb.

8.5. TekctoBas nHdopmauus

[Mpn HeobX0AMMOCTM Ha Cxemax MOMELLAT PasfNYHY0 TEKCTOBYH MH(OPMAaLMIO (HaMMEeHOBaHMS, Nosic-
HEeHWs HaanueK, ykasaHus, TeXHUYeckue TpeboBaHus, Tabnuubl), eCrim COOTBETCTBYHOLME CBEAEHUS HEeLeneco-
06pasHoO UM HEBO3MOXHO BbIpa3uTb rpachuyeckut Unmn yCroBHbIMKN 0B03HAYEHUSMN.

CopepxaHue TekcTa AOIMKHO ObITb KpaTKM U TOYHbIM, 63 COKpaLLEeHW CoB, 3a UCKITIOYEHWEM OBLLENPUHS-
TbIX W CTAHAAPTU30BAHHBIX. TEKCTOBAs MHpOPMALWMS MOXET pacnonaratbCs: PSAOM C YCMOBHBIMUA rpachyecKuMu
0603HaueH1sIMM (CBEPXY UNK CrpaBa), B pa3pbliBe fIMHWUIA CBSA3M I PSAOM C HUMK, Ha CBOBOAHOM Mosie CXEMbI.

8.6. MepeyeHb anemMeHTOB cnevLmuKaLmm

[NepeyeHb dNeMeHTOB COAEPXUT CBeAEHHbIe B Tabnuuy yCTaHOBMNEHHOM (hOpMbl AaHHbIE 00 anemeHTax,
BXOASILLMX B COCTaB WU3LENNs 1 BKITHOYEHHBIX B CXeMY. [lepeyeHb 3eMEHTOB BbINOMHSETCA B BAE CaMOCTOS-
TENbHOTO JOKYMeHTa Ha nuctax popmata A4, nubo B Buae Tabnuubl Hag OCHOBHOM HaAMUCHIO.

8.7. CxeMbl aneKTpuyeckume

B y4yebHbix npoueccax paspabaTbiBatOT 3NEKTPUYECKME CXEMbl OCHOBHbIX TWUMOB, KOTOPblE ONpeaensior
CregyroLLyto UHopMaLuo:

CTPYKTypHas cxema (O1) — OCHOBHbIE (OyHKLMOHAMNbHBIE YacTV u3aenus (YCTPOICTBA, rpynnbl SEMEHTOB,
3NEeMEHTbI), X Ha3HaYeHMe W CBS3M.
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(byHKUMOHabHas cxema (32)- PyHKLMOHambHbIE YaCTU U3LENNS U CBA3N MEXIY HUMU C PasbsCHEHNEM
NPOLLECCOB, NPOTEKAIOLMX B U3AENNN U B €70 (OYHKLMOHANBHBIX LENSX.

NpuHUMNMansHas cxema (33) — NOMHbIN COCTaB 3NEMEHTOB U CBA3EN MEXAY HUMM, AatOLLniA AeTanbHOe
npeacTaBneHne o NpuHUMnax paboTsl u3genus.

Takumn cxeMamu Nonb3yKTCS NPY MOHTaXe, PEryIMPOBKE U PEMOHTE CTaHOYHOro 06opyaoBaHus. 3 Bcex
BMAOB CXeM Hanbonee nonHoe npeacTasneHne 06 3NeKTPUYECKOM YCTPOCTBE N3Lenns JaeT NpuHUMnMansHas
cxema (puc. 8.1).
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Tunoeas anekmpuyeckass npuUHyunuanbHas cxema oGopydoeaHun mMemaniopexyuwe2o cmaHka

Nutepatypa:

OcHoBHas
1. Bpununr H. C., bansrud C. H. Yepyenue. CnpasoyHoe nocobue. - M.: Ctponmnsgart.,1995.
2. KysHeuoB H. C. HayepTatenbHas reomeTpus. - M.: BobicLw. wwk.,1981.
3. boron6os C. K. Yepuenue. - M.: MawwmHocTp., 1989.
4. [ocypapcTBeHHble cTaHaapTbl EgMHON cucTeMbl KOHCTpyKTOpCKoi aokymeHTauun (ECKO). Obwue npasuna
BbINONHEHUS YepTexen. - M.,1985.
5. Toguk E. W. XackuH A.M. CnpaBo4Hoe pyKOBOACTBO MO YepyeHuto - M., 1974,
6. HosuumxuHa J1. V. CnpaBoYHKK NO TEXHUYECKOMY YepyeHuto. - MuHck, 1976.
7. PomaHbiyeBa 3. T., TpowmHa T. KO. Auto CAD 2000. - Mocksa, 1999.
8. CtaHgapT yHuBepcuteTa. ObLymne TpeboBaHWs v Npasuia oopmeHuns / nog pegakumei
T. H. baseHxkoBa. — bpecTt: BI'TY, 2002.

[OononHuTenbHas
|. Bnacos M. . WHxeHepHas rpaduka. - M., 1979.
2. Muxainenko B. E., lMoHomapes A. M. UHxeHepHas rpaduka.- Kues: bya., 1980.
3. ®ponos C. A. HauepTtatenbHas reometpus. - M.: MawwuHocTp., 1983.
4. Kopoes 0. W. n gp. NHxeHepHo—cTponTenbHoe Yepyerne.— M.: Boicw. wk.,1983.

CnpaBoOYHUKM
. Fopuk E. W. Xacku A. M. CnpaBoyHoe pyKoBOACTBO Mo YepyeHunio — M: MawwmHoctp., 1974.
2. HosuumnxuHa 1. . CnpaBoYHKK N0 TEXHUYECKOMY YepyeHuto.- MH.: Bbicw. wk., 1976.
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UupusnayanbHoe 3agaHneNel no mawwmnHHON rpadmke «OCHOBLI YepTexa»
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WHomeupyanbHoe 3agaHue Nel no uHxeHepHom rpacmke «[1pocTble paspesbi»
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Llenb 3apaHus:
3yyenwe ycnos-
HbIX M300paxeHuni
pasbeMHbIX coeau-
HEHUN aeTane
(pe3bboBbIx coeau-
HEeHWi), NpaBus
n3obpaxeHus u
0603HaYeHns pe3sb-
Obl Ha YepTexe
(FOCT 2.311-68).

.B 3apaHuu Heo6-
XOAMUMO:

1. BbluepTuTb yn-
POLLIEHHOE 130-
BpaxeHwe Gonto-
BOrO COEAMHEHNS
aeTanen.

2. BbiyepTutb yn-
POLLIEHHOE 130-
OpaxeHune BUHTO-
BOrO COEAMHEHNS
aeTanen.
3.BblyepTuts ye-
NOBHble M306pa-
KEHWS pe3bbOoBbIX
COEUHEHUN.
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WHauBupyanbHoe 3apaHne N2 no nHxeHepHoW rpaduke «PasbeMHble pe3bboBble CoeANHEHMNS

TEOCRWSZIVZ0 L0 £5-1

bosmoboe coeduHeHue

85
Wy

60

YcnobHeie uzodpaxeHus
bonmoboe coedureHue  Bumoboe coeduHeHue

3

e ==

ad id

<> 1- eauka M20 FOCT 5915-70

2- wadda 21 70CT 11371-78
3- donm M20x85 IOCT 7798-70

YnpowerHsie uzodpaxeHus

BuHmoboe coeduHeHue

T

55

Burm M16x55 IOCT 1491-80

1-55 01 02 AC25.MY4.05. 14

Wam. | Kon.

Aucm G0 [Todnuce

Lamdg]

Beinonnun

Cudopot AN

102 01)

lpobepun

Numeneba HC.

Pa3bemHsie pe3bdobsie
coeduHerus

Cmadus

Macca

Macumad

11

Aucm

lucmob

bI'TY Hrunr

Puc.3




LUenb 3apanus:

3yyenwe ycnos-
HbIX M300paxeHuni
1 0003HaYeHNi
Hepa3beMHbIX CO-
e[VUHeHn aeTanen
nawkon, ckneusa-
Huem (FTOCT
2.313-82).

B 3apaHum HeoO-
X0ANUMO:

1. BblvepTuTb nas-
HOE ¥ KNeeHoe Co-
eMHEHVe 4BYX
aeTanen.

2. Yka3aTb MecTo
nanku n cknensa-
HUSA.

3. HaHectu ycnos-
Hoe 0603HaueHVe,
yKa3aB Mapky npu-
nos U Knesi.

WngusmayansHoe 3agaHune Ne3 no nHxeHepHou rpaguke «HepasbeMHbIe COeAUHEHUSA»
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Lenb 3apanus:

A3yyeHune npasun Bbl-
MOMHEHUS 3CKU30B feTa-
newu ¢ Hatypbl. OCHOB-
Hble TpeboBaHus,
npeabsBnsemble k c60-
POYHOMY YepPTEXY
(TOCT 2.102-68). Mpa-
BMINa COCTaBIEHNS Cre-
undpukauum (FTOCT
2.102-68).

B 3apaHumn HeobXxopm-
MO:

1. BbINOMHMTb C HATYpbl
9CKu3bl geTanen cbo-
POYHOMN eayHULbI.
2.BbinonHutb getanmpo-
BOYHbIN YepPTEX AeTanu
no YepTexy obLyero Bu-
pa.

48

WnpusmayanbHoe 3apaHue Ne4 no nHxeHepHoOW rpadguke
«JCcKn3nMpoBaHue aetanen. [leTanMpoBOYHbIN YepTex»
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Lenb 3apaHus:

V3yyeHue npasun Bbl-
MOMHEHUS YepTexen
CXEM 3MEKTPUYECKMX

npuHumnuanbHbIx.(TOCT
2.702-75). MNpasuna co-
CTaBIEHNS NEPeyHs
3NeMeHTOB.

B 3apaHumn HeobXxoam-
MO:

1. BbluepTuTb cxemy
ANEKTPUYECKYHO MPUHLM-
nuarbHyo.

2. CocTaBuTb NepeyeHb
3NIEMEHTOB K HEN.

WnpuBmpyanbHoe 3agaHue

Ne 2 no mawmHHON rpaduke «Cxembl INEKTPUYECKME»

Copoc

vat

il

7174

Bxod

R2

vt

VT2

LN s OdosHa- <
~ SN venve HaumenobaHue S || /lpumeyarue
e Pesucmopsi
RT MAT-0,5-10K+10% rOCI7113-77 1
RZ R5 MAT-0,25-15K+10% 0CT7113-77 2
R3, R4 MAT-0,25-10K£10% OCT7113-77 2
R6, RE MAT-0,5-10K+10% 0CT7113-77 2
-126 R7 MAT-0,5-18K+10% [OCT7113-77 1
R9 MAT-0,5-33K+10% OCT7113-77 1
R10 MAT-1-10K+10% OCT7113-77 1
1
KondeHncamops!
1 KCO-5-250-1000+10% OX0 462.502.T4
2,05 KCO-5-250-240+5% 0X0 462.502.T4 !
2
Luodsi
vaL vz N93A [OCT 143-2-75
VA3 - Va6 [229A [OCT 143-2-75 z
4
Tpanzucmops!
+120 Vri- 13 M1165 rOCT14831-75
28 MI1265 rOCT14831-75 3
1
S7 Tymdnep TI11-2 YCO360-049 TY
1
8| 20 120 8| 30
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Mpunoxexune 2

YcnoBHble 0603HaYeHus, NnpUMeHsieMble B INIEKTPUYECKUX CXxemax

Tabnuual
MepBas
NoNe HanmeHoBaHue BykBa Koaa O603HayeHne FOCTbl
n/n rocTt
2.710-81
1 2 3 4 5
1 | KaTywka MHAYKTUBHOCTK, APOCCENb L
6e3 marHuTonpoBsoaa —Y T Y FOCT 2.723-68
2 | Opoccenb ¢ hepomarHnTHeIM mar- L
HWTONPOBOAOM VY rOCT 2.723-68
A
3 | MNpepoxpanutens nnaskuit. Obliee = roCT 2.727-68
0003HaueHne i
i
4 | Pe3ncTop nOCTOSHHbIIA oo
a) B rOpPU30HTaNbHOM Lienu R 1
i
rOCT 2.728-74
4
6) B BEpTUKanbHOM Lienu -
R T
=2
o
MoTeHuMoMep  (PYHKUMOHAmbHbIN I
5 | 04HOOOMOTOYHbI R ; Py FOCT 2.728-74
l e
6 | KoHgeHcaTop NOCTOSIHHOM eMKOCTU o
a) B rOpPU30HTaNbHOM Lienu C e —I I—
'
_ '_ i
6) B BEpTUKanbHOM Lienu C rOCT 2.728-74
1
T
7 KoHaeHcaTtop noACcTpoeyHbiit C | |"'T
8 | KoHaeHcaTop amnekTpuyeckun no- -|-_| |_
NSAPHbINA C FOCT 2.728-74
a) B rOpU30HTanNbHOM Lienu
]
6) B BEpTUKanbHOM Lienu C T
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o
i rocCT 2.730-73
10 | Kopnyc nonynpoBOAHMKOBOrO Mpw- .
Bopa -
! i
- n ]
11 | SnekTpoab! TPaH3NCTOPOB T
0a3a ¢ 0gHWUM BbIBOAOM
roCT 2.730-73
6a3sa ¢ aByms BblBOZAMM -l—r -I—L
L AR |
?, &l =
_‘,__ & - i
12 | nog. O6wwee 0603Ha4eHME. VD — PasneepnI & rOCT 2.730-73
% 1]
13 | TpaHaucTop
a) Tuna PNP VT
rocCT 2.730-73
VT T Prcoaiphr 1
—_ W
6) Tuna NPN NN AT
14 | Jlamna HakanuBaHus HL
A EL : ® rOCT 2.732-68
OCBETUTENbHASA i |
Bt "
15 | AHTEHHa HeCUMMETpUYHas R | ol
: \I/ FOCT 2.73-68
16 | AuTeHHa T-0GpasHas W T FOCT 2.732-68
17 | Annapart TeneOoHHbIN A @ rOCT 2.739-68
18 | TeredhoH BF Ij FOCT 2.739-68
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19

rp0MKOFOBopI/ITeJ'|b

BA

rOCT 2.739-68

20

3BOHOK  anekTpudeckuin.  Obulee
obo3HaveHve.

HA

rOCT 2.741-68

21

MuKpohoH

BM

rOCT 2.741-68

22

AnemeHT ranbBaHUYECKUA UK ak-
KYMyRsiTop

rOCT 2.742-68

23

EaTapeﬂ 13 ranbBaHU4eCkaa Wnn
aKKYMYJTATOPHbIX 3/1EMEHTOB

rOCT 2.732-68

24

3asemrneHue

rOCT 2.751-73

25

Kopnyc (MalumHbl, annapata, npu-
6opa)

rOCT 2.751-73

26

KonTakTt
a) 3aMblKatoLLWiA

rOCT 2.755-74

27

Bbikntoyatens
a) OQHOMOSOCHbI

rOCT 2.755-74

28

KoHTakT pa3bopHOro coeanHeHus

XT

rOCT 2.755-74

29

KaTywka  anekTpoMexaHu4eckoro
ycTponcTea

rOCT 2.756-76
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Mpunoxenune 3

UupuBuayanbHoe 3apaHue 3agaHns Ne 1 no HayepTaTensbHOW reoMeTpum

u «lepeceyeHne NNOCKOCTEN»
eIb 3aJaHuUA:

/3yyeHne anroputma OCHOB-
HOW 3a[]a4M HaYepTaTeNbHON 5
reoMeTpUM — TOUKN Nepeceye- N L (2 5
HWS! NPSIMOIA C MINOCKOCTbIO Ha n
NpuMepe onpeaeneHns NHAN
nepeceyeHus AByX NrocKo-
CcTen.

125175110
5501510
20| 40]100}

100} 0 100}
801851 0

e B 1 1 AN S

B 3apaHumn Heob6xoaMMO: N

1. TloctponTb Npoekuumn To-

4eK No 3aaHHbIM KOOpax- 2
HaTam.

2. BbigenuTb nnockoctu —

ofHy TpeyronbHukom ABC,
Apyryro AByms napan-
nenbHbIMY NPAMbBIMK, NPO-
XOOALWMMY Yepes 3aaaH- m,
Hble To4kM KLM.

3. [locTponTb NnHWIO Nepe-
CeyeHust NNOCKOCTEN, UC-
nosb3ys anroputM OCHOB-
HOV1 3aauu HayepTaTeslb-
How reomeTpun. Onpege- 1- 530102 AC25HT.0130

JINTb BUOMMOCTb MINOCKO-
CTeM yisn W Ken | sucm Y Noor Wilodnucs  Riama ﬁepe[e[_/eHUe

Paspadom. | Cudopob C.C

Toobepus_|susouwui 1y /7/]0[/(0[/778[]

Cmadus | Macea Macumai

1

| /tucna

bty Hrunr

Puc.1
53



Lenb 3apanus:

I'IpaKTquCKme HaBbIK/ MO-
CTPOEHWUA pa3BEPTOK rpaH-
HbIX I'IOBerHOCTe|7I C HaHe-
CeHneM JTIMHUK ceveHnd no-
BEPXHOCTU NJIOCKOCTHIO.

B 3apaHum HeoOxoauMmo:

1. MocTponTb NpoekLun nu-

HWW NepeceYeHns NoBepXx-
HOCTV NMOCKOCTbHO.

2. Onpepenutb HaTypanb-
HY}0 BENTUUYMHY CEYEHUS MHo-
ObiM crnocobom.

3. MocTpouTb NOSHYHO pas-
BEPTKY NMOBEPXHOCTM C HaHe-
CEHWEM Ha Hel NIMHWK ceve-
HUSA.
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UupuBuayanbHoe 3apaHue Ne 2 no HayepTaTesbHON reoOMeTpuu

«lepeceyeHne NOBEPXHOCTM NNOCKOCTLIO. [locTpoeHne pa3BepTKu»
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YyebHoe usganune

Cocrasutenu:
basenkoe Tumocpeli Hukonaesuy
BuHHuk Hamanbsi CemeHogHa
XumeHeea Hamanbs CepeeesHa
Jle6edb Bumanuti Anekceesuy

MeTognyeckue ykazaHus

K BbINOJIHEHUIO MHAUBUAYaNbHbIX rpa(puqecmx 3apaHui
no HaqepTaTeanoﬁ reomMeTpmn n VIH)KEH&pHOVI rpa(bvu(e
Aansa CTyaeHToB cneuunanbHOCTEN:

1-5301 02 — ABTOMaTM3MpOBaHHbIe CUCTEMbI 06paboTKM HChopMmaLmm
1-40 03 01 — UckyCCTBEHHDBI UHTENMNEKT
1-4002 01 — BblumcnuTenbHble MaLlvHbI, CUCTEMbI U CETH

OtBeTCTBEHHbIN 3a BbInyck: baseHkoe T.H.
Pepaktop: Cmpokay T.B.
KomnbtotepHas BepcTka: boposukoea E.A.
KoppekTtop: Hukumyuk E.B.

MognucaHo k nevatn 11.01.2008 r. bymara «CHerypoykax». Ycn. n.i. .
Yu.-u3g.n. . ®opmat 60x84 /g, MapHuTypa Arial Narrow.
Tupax 100 ak3. 3aka3 Ne 11.

OtneyataHo Ha pusorpade yupexaeHus obpaszoBaHus
«bpecTcKkuit rocyapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET.
224017, r. bpect, yn. Mockosckasi, 267.






