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BBepeHue

3HaHUEe OCHOBHBIX HAayYHO-TEXHHYECKUX MpoOsieM KoHCTpyupoBaHus POC, 0CHOBHBIX ¥
MPOEKTUPOBAHUS W METOJOB ONTHMM3ALUU KOHCTPYKTOPCKUX PEIICHUH, OCHOBHBIX (DU3NYECKUX
MPOIECCOB M MPHUHIMNOB moctpoenusi POC HeoOxomumo cryaeHTaM st GOpMUPOBAHUS HABBIKOB
10 pa3paboTKe JOKYMEHTAlMU MpU KOHCTPYUPOBAaHUM (DyHKIMOHAIBHBIX Y3JI0OB HA MEYATHBIX IUIa-
Tax.

Ymenue pa3padboTatb U 0QOPMUTH KOHCTPYKTOPCKYIO JOKyMeHTaluio B coorsercTBuu ¢ [OCT
ECKJl, ucnonp3oBaTh B npoliecce KOHCTpYHpOBaHUS MeToAbl ontumusauuu POC, nate oneHky 3¢-
(DEeKTUBHOCTH KOHCTPYKTOPCKO-TEXHOJOIMUECKUX DPELIEHUH MO03BOJISIET CTYJEHTaM MOAHATHCS Ha
KAaueCTBEHHO HOBBI yPOBEHb 3HAHUM.

C pa3BuUTHEM 3JEKTPOHHONW TEXHUKU MPOUCXOAUT U PA3BUTHE JIEMEHTHOM 0a3bl - OHA 3aMEeH-
€TCcs Ha MHTETPajibHYyIo ¢ ucnoib3oBanneM MMC manoii, cpenHeii, 00bInoi u cBepXx00bIIoi cre-
MIEHSAMH MHTETpaIii. DJeMeHTHas 0asza mpeBpaliaeTcss U3 yCTpOUCTB npeodpa3oBaHust (OPMBI CHUT-
HaJIOB B YCTPOWCTBA (PyHKLIMOHAIBHOM JOrMuecKoi oOpabOTKU M XpaHEHHs JaHHBIX, MPEICTaBIICH-
HBIX (PU3HMUECKUMH CUTHAJIAMHU.

B Hacrosiiiee Bpems IHUPOKO UCHOJB3YIOTCS CUCTEMBI aBTOMATU3HUPOBAHHOI'O MTPOEKTUPOBAHMUS
JUIS YIy4IIEHHs OPTaHU3alMX W TOBBIIICHUS NPOU3BOAUTENBHOCTH TPyZa 3a CYET BHEAPEHUS pas-
JMYHBIX CUCTEM aBTOMATHU3ALMA MHKEHEPHOTO TpyZAd. 3HAaHUE M YMEHHUE I0JIb30BaThCS MPOrpPaMM-
HbIMHM U TexHudeckumu cpeactsamu CAIIP mo3BossT cTyleHTaM pelaTh 33Jaud MPOEKTUPOBAHUS
10 OTPACISAM TEXHUKH.

B y4ebHOM mocoOun npeparaercs MaTepuall, HEOOXOIUMBIH sl pa3pabOTKH KOMIUIEKTa KOH-
CTPYKTOPCKOW JOKyMEHTAIuu Ha GyHKIHOHAIBHBIA y3en (PVY) ¢ ucnonszoBanuem UMC. Uznoxe-
Hbl OCHOBHBIE MPaBWJIa U PEKOMEHAALUH Ui pa3pabOTKU CXeM JIEKTPUUYECKUX (PYHKIIMOHAIBHBIX U
NPUHIUIHATIBHBIX. PaccMOTpeHa mocienoBaTenbHOCTh pa3paboTky neyatHoi miatel u @Y na UMC.

[IpuBonsrcs pacuetsl HaaexHocTH PV 1 onenka kauectsa POC na UMC.



1 O6LwWme TpedboBaHUSA K BbINOSITHEHUIO CXEM

Cxema — 310 TpaduuecKuii KOHCTPYKTOPCKHHA JOKYMEHT, HA KOTOPOM ITOKa3aHbl B BUC yC-
JoBHBIX Tpaduueckux obozHaueHuit (YI'O) mnm 0003HAYCHHUI COCTABHBIE YAaCTH W3MIETUS U CBI3U
MEXy HUMH.

[TpaBuiia BEIMOTHEHUS M O(DOPMIIEHHUSI CXEM PErJIaMEHTHPYIOT CTAHIAPTHI CEABMON KlacCU(u-
karmonHo# rpynnsl ECKJI. Buabl u Tumsl cxem, o0mmue TpeOOBaHMs K MX BBIMOJIHEHHUIO JTO0JIKHBI CO-
orBerctBoBaTh ['OCT 2.701-84 “ECKJI. Cxembl. Buabl u tunsl. OOmiue TpeOoBaHUS K BBITIONIHE-
Huto”. [IpaBuna BeITIOTHEHUST BCeX TUMOB 3JiekTpudeckux cxeM nansl B ['OCT 2.702-75 “ECK/I.
[IpaBuna BBITOTHEHUS SJEKTpUUYECKUX cxeM . [Ipu BBIMOTHEHUHU SJEKTPUUYCCKUX CXEM ITUPPOBOM
BBIYUCIIUTEILHON TEXHUKHU (M TIPU UCTIOJIb30BaHUU KOpycHBIX UMC) pyKOBOJCTBYIOTCS MPaBHIIAMU
I'OCT 2.709-81 “ECK/. IlpaBuna BBINOJHEHHS 3JIEKTPUUECKUX CXeM HU(POBOI BHIUMCIUTEIHHOM
TexHukn’. O003HaYeHHE Ienel B dNeKTpudeckux cxemax BoImonHsA0T o 'OCT 2.709-89 “ECK/I.
Cucrema 0003HAUYCHHI IIeNed B ANEKTPUYECKHX CXeMmax’, a OyKBeHHO-IM(poBble 0003HAUCHUS B
anekTpudeckux cxemax mnpousBogaT mo ['OCT 2.710-81 “ECK]. Oo6o3HaveHuss OyKBEHHO-
M (POBBIC B AIEKTPUUECKUX CXeMax .

K snexTpryeckiM cxemaM MpeabsBISIIOTCS CIeIyoNe TpeOOBaHuUS:

a) CXEMBbI BBHITIOTHSIIOT 0e3 coOmoieHust MacinTaba u 6e3 yuera AeCTBUTEIHHOTO MPOCTPAHCT-
BEHHOI'O PACIOJIOKEHUSI COCTABHBIX YaCTEH U3JIETus;

0) He0OX0IMMOE KOJIMYECTBO CXEM OMpEeeNsieTcs pa3padoTIYMKOM U JOKHO OBITh MUHUMAb-
HBIM, HO JJOCTaTOYHBIM JIJIs1 IPOCKTUPOBAHMS, U3TOTOBJIEHUS, DKCILTyaTallud U PEMOHTA U3/IEIus;

B) Ha cXeMax MCMojb3ytoT ctanaaptaeie YI'O. [Ipu ncnonp3oBaHny HECTAaHAAPTHBIX Tpaduye-
CKHX M300pa’keHUN HEKOTOPBIX 3JIEMEHTOB Ha CXEME JAl0TCSI COOTBETCTBYIOLIUE MOSCHEHUS;

') KOJHYECTBO MU3JIOMOB U MEPECEUCHUN TUHUI CBSI3U TOKHO OBITh MUHUMAJTIBHBIM. PaccTos-
HUE MEXAY NapauieIbHbIMU JIMHUSMHU JOJDKHO OBITh TaKKe MHUHUMAIBHBIM, HO HE MEHEE 3 MM;

Jl) Ha CXeMax JOIyCKaeTcs MOMellaTh TeXHUUYECKHEe JaHHbIe, XapaKTepHU3YIOIlIue CXeMy B Iie-
JIOM M OTJIEbHbBIE 3JIEMEHThI. DTU CBEJICHUS Pa3MELIAIOT OKOJIO rpa@uueckux U300pa>keHuil Wik Ha
CBOOOJHOM TOJIE CXEMBI, KaK MPaBUJIO, HaJl OCHOBHOM HAIUCHIO;

€) pa3pelIaercsl BHIIOIHATh CXEMy Ha HECKOJIbKMX JIMCTAX, BHIMOJIHEHHBIX KaK MPOJOJIKEHHE

MPEABIAYIIEro JUCTA.



Knaccudukanus, o6o3HaueHne cxeM U o0mue TpeOOBaHMs K WX BBHIMOTHCHUIO IS U3IEIHMA
Bcex oTpaciieid npomsiinuieHHocTH omnpenenstores no ['OCT 2.701-84. CrangapToM yCTaHOBJIEHBI
TEPMUHBI, UCIIOIb3yEMbIE B KOHCTPYKTOPCKOM JOKYMEHTALMH, U UX omnpejaeneHus. Paccmorpum He-
KOTOpbIE U3 HUX.

DJIEeMEeHT CXeMbI - COCTaBHAsI YaCTh CXEMBI, BBIMTOJIHSIOINIAS OMPEICICHHYIO (DYHKIIHIO B U3e-
JIMH, KOTOpasi He MOXET OBITh pas/ieicHa Ha YacTH, MMEIOIINE CAMOCTOSTEIbHOE Ha3HAYCHHE (pe3u-
ctop, kouaencarop, UMC, pene u np.).

YeTpoicTBO - COBOKYITHOCTh 3JI€MEHTOB, MPEACTABISIONIAS €IUHYI0 KOHCTPYKLHUIO (OJIOK,
m1ara). MoxXeT He UMETh B M3/ICITUU OIPEACTICHHOTO (DYHKIIMOHATLHOTO Ha3HAUYCHUSI.

DOYHKIUOHAJIbHAS TPYNIAa - COBOKYITHOCTh 3JIEMEHTOB, BBHIMOJHSIONMIASI B U3/IEIUU OIpeJe-
JeHHYI0 (DYHKIIHIO U HE 00bEeIMHEHHAS B €IMHYI0 KOHCTPYKIUIO (YCUIUTENb, MOIYJISTOP).

DYHKUHOHAJBHAS LeNb - JUHUS, KaHall, TPAKT ONpeAeTICHHOro Ha3Ha4YeHWs (KaHal 3BYKa,
BHUJICOKAHAII).

JIluHusi B3aUMOCBSI3M - OTPE30K JIMHUHM HA CXEMeE, YKa3bIBAIOIIUKA Ha HAJUYHE CBA3U MEKIY
(YHKIIMOHATEHBIMH YaCTSIMH H3/ICTTHSI.

JIuHus 371eKTPUYECKOoil CBA3M - JIMHUS HAa CXEME, YKa3bIBaloOIIas IMyTh MPOXOXKIEHUS TOKa,
CUTHaJIa U T.J.

1.1 Knaccughukauyus u o603HayeHue cxem

B 3aBuCHMOCTH OT 3JIEMEHTOB U CBA3€H MEXy HUMHU CXEMbI MOJIPa3esisaioT Ha BUAbI, 0003Ha-
gaemble OykBamu (3, I, I1, K, C). Hanpumep: D — ayiekTpudeckue cxeMbl. J[pyrue BUABI CXeM B JIaH-
HOM paboTe He pacCMaTPUBAIOTCS.

[To ocCHOBHOMY Ha3HAYECHHIO CXEMBI MOAPA3IEISIFOTCS Ha THUITBI, KOTOPhIe 0003HAYal0TCs apaod-
CKUMU U pamu:

1 — CTpYKTYpHBIE CXEMBI;

2 — pyHKIIMOHAIbHBIE CXEMBI;

3 — IPUHIIMITHATHHBIE CXEMBI;

4 — cxeMbl COeIMHEHN! (MOHTaXHbIE);

5 — cXeMBbI MOAKITIOYCHHUS,

6 — cxeMBbl 00111HE;

7 — cXeMBbI PacCIIOJIOKCHU



8 — cxeMbl 00BbETMHEHHBIE.

HaunmeHnoBaHue cXeMBbI ONPEACTISETCS €€ BUIOM M TUIIOM, a KOJI CXEMbI COCTOUT U3 OYKBBI (BU[
CXeMbI) ¥ IU(PHI (TUI CXeMBbl), HApUMep:

D1 — cxema aeKTpuYeCKas CTpyKTypHas;

32 — cxema AneKTpruecKas PyHKINOHATIbHAS;

O3 — cxema AIeKTpudecKas IpUHLIUIINAIbHAS.

Cxewmsl anektpuueckue 94 - D8 B paboTe He pacCMaTPUBAIOTCS.

1.2 [locmpoeHue cxeMbl

Pacnonoxxenne YI'O Ha cxeme ompenenseTcss y1o00CTBOM YTEHHUS CXEMBI U JIOJDKHO o0Oecreun-
BaTh HawJlydlllee MPEICTaBICHUE O CTPYKTYpe M3/ENusl U B3aUMOCBSI3U €ro cocTaBHbIX dacTeil. Ko-
JUYECTBO CXEM JOJDKHO OBITh MUHUMAIBHBIM, OHHM JIOJDKHBI OBITh BBIMOJIHEHBl KOMIIAKTHO, 0€3
ymep0a il 0HO3HAYHOCTH U ya00cTBa yTeHUs. CXEeMbl BBIMONHSAIOT Ha OJHOM WM HECKOJIBKHX
nmuctax ocHoBHOTO (hopmara B coorBercTBuH ¢ ['OCT 2.301-68 u TOCT 2.004-88. ®opmatsl THCTOB
CXEM JIOJDKHBI OBITH yJTOOHBI JUIS UCIIOJIB30BAHUS CXEM Ha MPOU3BOJICTBE M TPU IKCIUTyaTaIlH H3/1e-
JUH.

JIMHMU CBSA3M BBINOJHSIOTCA B BUJAE TOPU3OHTAIBHBIX U BEPTHKAJIBHBIX OTPE3KOB, MMEIOLINX
MHUHHMMaJIbHOE KOJIMYECTBO M3JIOMOB M B3aUMHBIX NepeceueHuil. s ympolueHus pucyHKa CXEMBI
JIOITyCKAeTCsl MPUMEHSTh HAKJIOHHBIE IMHUM, OTPAHUYMBAs UX JIUHY. PaccTosiHue MeXIy IByMsl CO-
CEIHMMHU MapajIeIbHBIMU JTUHUSMH CBSI3H JOJKHO OBITH HE MEHEE 3 MM, PacCTOSIHUE MEXIY IBYMs
COCEHMMHU JIMHUSAMH TPapruecKoro H300pakeHus: — He MeHee | MM, MEX/y OT/ACIbHBIMH YCIOBHBI-
MU Tpa@UIecKUMU 0003HAYCHUSIMU — HE MEHEE 2 MM.

[Tpy BBHIMONHEHUM CXEM Ha HECKOJIBKMX JIUCTaX Uil (PYHKIMOHAJIBHOW M MPUHLIUNHAIBHON
NEKTPUUECKUX CXEM, PEKOMEHAYeTCS Ha KaXKIAOM JIMCTe M300pakaTh ONpeNeieHHYI0 (PyHKIMO-
HAJIbHYIO TPYIITY, LEb.

1.3 N'paghuyeckue o603HayeHus1 u paamepn! YI'O anemeHmos

DJeKTpUYECKUe IEMEHTHI U yCTPOMCTBA Ha cxeme u3o0paxarorcs B Buae YI'O, ycTaHOBiIeH-
HbIX ctangapramu ECKJl win nmoctpoeHHbIX Ha uX ocHoBe. CTaHIapTH30BAHHBIC MU MOCTPOCHHbIE
Ha ux ocHoBe YI'O Ha cxemax He MOSCHSIOT, a HE CTaHAAPTH30BaHHBIE rpaduyeckre n300paKeHUs

TpeOyIOT MOSCHEHUSI Ha CBOOOTHOM I10JI€ CXEMBI.



Kpome YI'O MOXHO HpHUMEHSTH JpyrHe KaTeropuu rpapuuecKux H300pakeHUil: mpsMo-
YTOJILHUKY MPOU3BOJIBHOM (DOPMBI, HapuMep, ¢ MOACHUTEIHHBIM TEKCTOM.

Cranpaptabeie YI'O 351eMEHTOB BBINIOJIHSIOTCS MO pa3MepaM, yKa3aHHbIM B COOTBETCTBYIOIIUX
cra”zapTax. Eciau pa3Mepsl cTaHIapToM He ycTaHOBJEHbI, TO YI'O Ha cxeMe AOKHBI UMETh TaKue
e pa3Mephbl, Kak Ha M300paXeHUH B cTaHjapTax. lIpy BHINOJHEHUHM WIIIOCTPUPOBAHHBIX CXEM Ha
6omapmmux Gopmatax YI'O mponopunoHaIbHO YBETHUYUBAOTCS.

[Tpu BeIGOpE pasmepoB YI'O cxeM pyKOBOACTBYIOTCS TEMH K€ PEKOMEHJALMSAMH, YTO U IpHU
BEIOOpEe (opmaToB. BriOpanHbie pasmepbl YI'O u TonmmHAa JUHUN TpadUIecKUX 00O03HAUCHUH
JOJKHBI OBITH IIOCTOSTHHBIMU BO BCEX CXEMax OJHOTO THIA Ha JaHHOE U3JeIne.

YT'O cnenyeT BBINOIHATH JMHUSAMHM TOM K€ TOJIIMHBL, YTO U JINHUU CBS3H.

1.4 Opuenmauus YIO anemeHmos

Pasmemenne YI'O Ha cxeme TOMDKHO oOecreunBaTh Hanbosee MpoCTOW PUCYHOK CXEMBI C MH-
HUMAaJIbHBIM KOJIMYECTBOM H3JIOMOB U NIEPECEUCHUM JTUHUM 3JIEKTPUUECKOH CBSI3H.

YT'O pexomenHmyeTcst H300pakaTh B TIOJOKEHUH, YKa3aHHOM B CTaHJIAPTAaX, HITU
TOBEPHYTHIMH Ha yrou, KpatHsiii 90° , 3a HCKITIOYEHHEM CITy4aeB, OTOBOPEHHEIX B COOTBETCTBYIOMINX
CTaHJapTax.

YT'O, xotopsie comepkaT nudpoBbie WM OyKBEHHO-UKU(POBBIE 0003HAYEHUS, JOIYCKAETCS
TI0BOPAYMBATH IPOTHB YACOBOI CTpenKy Tombko Ha yron 90° wumm 45°,

1.5 JluHuu

B 3aBucHMMOCTH OT Ha3HA4YCHHS W TUNA CXEM JIMHUSAMH H300pakaloT AJIEKTPHUECKUE CBSI3U
(pyHKIMOHANBHBIE, JIOTUYECKHUE); IMMyTH MPOXOXKIEHUS AJIEKTPUUECKOr0 TOKA; MaTepuaibHbIE Ipo-
BOJHUKH (ITPOBOAA, KaOeH, IIMHBI); SKpaHUPYIOLIHUE 00OIOUKH U T.J.

JIuHuun Ha cxemax BCEX TUIIOB BBIINOJIHSIOTCS B COOTBETCTBHM C MPABUIIAMHU, YCTaHOBICHHBIMHU
I'OCT 2.701-84 u T'OCT 2.721-74 “ECK]I. O603naueHus yciaoBHble Tpaduieckue B cxemax. 000-
3HA4YEHMSI OOIIETO MPUMEHEHUS .

TonumHy JTUHUA BEIOMPAIOT B 3aBUCUMOCTH OT (opmara cxemsl U pazmepoB YI'O. Ha oxnoit
CXeMe PEeKOMEHJYeTCsl IPUMEHSTh He Ooyiee TpeX TUIOpa3MepOoB JIMHHMA MO TOJIIMHE: TOHKYIO - b,

YTOJIIEHHYIO - 2b, ToNcTyt0 - 3b...4b, TIE b — TONMIMHA TUHUH, BEIOpAaHHAS B 3aBUCUMOCTH OT pa3-



MEPOB CXeMbl. BBIOpaHHBIC TONIIMHBI JIMHUN JOJHKHBI OBITH OJMHAKOBHIMH BO BCEM KOMIUICKTE
CXEM Ha U3Jeiue.

DJeKTpUYECKUE CBSI3U, KaK MPAaBWIIO, BHIMOIHIIOT TOHKUMU TUHUAMH (b) TommuHou 0,2 — 1
MM. Jlnig BbIAeNeHUsT Haubosee BaXKHBIX IETe MOXKHO HMCIOJIb30BaTh YTOJIICHHBIE U TOJICTHIC JHU-
HUU.

VYI'O u IUHUY CBSA3H BBINOJIHSAIOTCS CILIONIHBIMU JIUHHUSMU OJHOHM U TOH Ke TomIuHbl. OnTH-
ManbHag TonmmHa Juaui 0,3 - 0,4 MM B cootBercTBun ¢ 'OCT 2.303-68.

1.6 JluHuu epynnoeoli ces3u. paghudeckoe cnusiHUe JIUHUU c8A3U

Jlnst yMeHbIIIEHUSI KOMWYeCcTBa JUHHM, N300paKEHHBIX Ha CXEME, PEKOMEHyeTCs HCIOIb30-
BaTh yCIIOBHO IrpaduuecKkoe CIHUSHUE OTACTbHBIX JIMHUWA B TPYIIOBBIC JUHHUH 10 MPaBUIIaM, ycTa-
HoBieHHsM ['OCT 2.721-74.

[Tpu ucnoab30BaHUM TPYNIOBBIX JTUHUHN JOHKHBI BBIIOIHATHCS ciienytoue npasuia. Kaxnas
cnuBaeMasl IMHUS JOJKHA ObITh 0003HAa4YeHa YCJIOBHBIM MOPSAKOBBIM HOMEPOM, JIOMycKaeTcs 000-
3Ha4YaTh JUHUU OyKBaMU WM coyeTaHueM OyKB U apaOckux 1mudp. Lludpsr u OyKBBI BBIIOIHAIOT OJ1-
HUM pa3MepoM LIpUPTa.

CnapuBaeMble JTUHUU HE JOKHBI UMETh Pa3BETBJIICHUM, T.€. KKIbIA YCIOBHBIM HOMEp M10J-
JK€H OBITh MPUMEHEH Ha JIMHUU TPYNIOBOM CBS3M JIBa pa3a. Y CJIOBHbBIE MOPSAIKOBbIE HOMEpa He Mpu-
CBaWBAaIOT, €CJIM CIIMBACMbIC JIMHUU YK€ UMEIOT 0003HAYCHUS, HAlIpUMEP HOMEpa MPOBOIOB.

[Ipu GobIION HACHIIEHHOCTH CXEMBI JIMHUSMH CBSI3U PEKOMEHAYETCS NMPUMEHSTh rpaduye-
CKOE CITUSTHUE 3JIEKTPUYECKU HE CBS3aHHBIX JMHUI B OTNENbHBIC JIMHUU TPYIIoBoi cBs3u. [Ipu uc-
MOJIb30BaHUU 3TOTO METO]a HEOOXOAMMO COOIOAATh CIIENyIOIINe TPeOOBaHUS:

- KaKJasi cliMBaeMasi JIMHUS B MECTE CIUSHUSA JOJKHA OBITh 0003HAUeHa (PUCYHOK 1, a);

- TMHUH, CTUBa€MbI€ B JIMHUIO TPYTIIOBON CBS3H, KaK MPABUIIO, HE JOJDKHBI UMETh Pa3BETBIIC-
Huil. [Ipn HEOOXOAMMOCTH Pa3BETBICHUN UX KOJIMYECTBO YKA3bIBAIOT 4Yepe3 JIPOOHYI0 uepTy mocie

o0o3HaueHus (pUCcyHOK 1, 0);
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Pucynok 1 — I'padudeckoe ciausiHre TUHUHI CBSI3U
- JINHUAHY IPYIIIOBOM CBSA3M JOITYCKAETCS BBINOJIHATH YTOJIICHHBIMY;



- BO BCEM KOMILIEKTE CXEM CIIMBAEMbIE THHUH, KaK PABHIIO, H3006paxarot nox yriom 90° (pu-
0 .
(pucyHok 2, a) wiu 45° (pucyHoK 2, 0) K rpymnrnoBoid JuHH. ToYka M3jI0Ma JIMHUHU CBS3H JIOJDKHA

OBITH yJQJICHa OT JIMHUH TPYNIIOBON CBSI3W HE MEHEe 4eM Ha 3 MM (CM. PUCYHOK 2, 0).
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Pucynok 2 — 300paxxeHne criapuBacMbIX JIMHUH

B cootBerctBuu ¢ pekomengauusimu ['OCT 2.721-74 paccTositHue MEXIy COCEIHUMU JIMHUS-

MU, OTXOJIIIIMMU OT JINHUH I'PYNIOBON CBSI3U, IOJDKHO OBITh HE MEHEE 2 MM.
1.7 Tekcmoeasi uHghopmayus

[Tpr HEOOXOIUMOCTH Ha CXEME IMOMENIAI0T TeKCTOBYIO WH(POPMAIINIO: HAMMEHOBAHUS HITH Xa-
PAKTEPUCTUKH AIEKTPUUECKUX CUTHAJIOB, 0003HAYEHHE IIEKTPUYECKUX LIENeH, TEXHUYECKUE Xapak-
TEPUCTUKH U3EIHs, IPUBEICHHBIE B BUJIE TEKCTa, TaOIUL], 1MarpamMm | T. 1. Pacnonoxxenue u ¢op-
MBI 3allUCU TEKCTOBBIX JaHHBIX Ha 3leKTpuueckux cxemax ycraHasiauBaer ['OCT 2.701-84, a co-
JiepyKaHUE ¥ Ha3HAUEHUE OIPENEISIOTCS TUIIOM CXEMbl U YCTaHABJIMBAIOTCS B IPABUJIAX BBIITOJHEHUS
CXEM COOTBETCTBYIOLIMX THMOB. TE€KCTOBBIC aHHBIE MPUBOJIAT HA CXEME B TE€X Cllydasix, Korjga co-
JiepaKalecs B HUX CBEJCHMS HELEeNecooO0pa3HO MM HEBO3MOXHO BbIPA3UTh I'padMuecKu WM yc-
JOBHBIMU 0003HaYeHussMU. CoziepkaHue TEKCTa JOJDKHO OBITh KPAaTKUM M TOYHBIM. B Haamucsx He
JIOJKHBI UCIIOJIB30BAThCS COKPAIIEHUS CJIOB, 3a UCKIIOYEHUEM OOILETIPUHSITHIX WM YCTaHOBIIEHHBIX
CTaHJApTaMH.

TekcToBble JaHHbIE B 3aBUCUMOCTH OT MX COJCpPXaHMS W HA3HAUYEHUS MOTYT PacIojiaraThCs:
psoM ¢ rpaduueckuM 0003HaYeHHEM (IO BO3MOKHOCTH CIpaBa WM CBEPXY) WM BHYTPHU rpadude-
CKuX 0003HAUEHHA, PAIOM C JTUHHUSIMH, B pa3pbIBe JIMHUHA WM B KOHIIE JIMHUI, HA CBOOOIHOM MECTe.

Talnuiikl, pacnosoKeHHbIE HA CBOOOJHOM IIOJI€ CXEMBbI, JOJKHBl UMETh HAaUMEHOBAaHMs, pac-
KpbIBarolIe UX cojepxkanue, HanpuMmep XP1. Hannucu, nmpenHasHaueHHbIE 1711 HAHECEHMsI Ha ca-
MOM H3JICJINH, 3aKJII0YAI0T B KaBBIYKH OKOJIO COOTBETCTBYIOLIETO rpa)uyeckoro 00O3Ha4YeHHUs diie-
MeHTa, HarpuMmep: HacTtpoiika”.

Bce Hannmucu Ha cxemax BRIMOJHSIOTCS yepTexHbIM mpudTom o 'OCT 2.304-81.

JlonmyckaeTcst Ha OHOM cxeme Ui BBIAETICHUS Pa3HbIX KaTeropuid TaHHBIX MPUMEHSTh MpUd-
Thl Pa3HBIX Pa3MEpOB, HANPHMEpP, YCIOBHbIE OYKBEHHO-LM(POBbIE 0003HAYCHHS, KBATH(PULIUPYIO-
M€ CUMBOJIBI TpaguuecKux 0003HAUCHHA, 3aTOJIOBKH TAOJIHII MOYKHO BBITIOJNHATE MIPH(PTOM OO0ITB-

Iero pa3mepa.



2 CxeMma aneKkTpu4yeckas CTPYKTypHas

Cxema anekTpuueckasi cTpykTypHas (1) oToOpakaeT mpuHIIUI padOTHI U3ACIUS B CAaMOM 00-
meM Buje. Ha cxeme n300paxaroT Bce OCHOBHbBIE (D)YHKIIMOHAIbHbIE YACTH U3/IeNUs (3JIEMEHTHI, yCT-
policTBa, (P)yHKIIMOHAJIbHBIE TPYIIIBI), @ TAKXKE BCE OCHOBHBIE B3aUMOCBSA3H MEXIy HUMH. JleHcTBH-
TEIbHOE PACIOJIOKEHNE COCTABHBIX YacTed M3JENns HE YUYMTHIBAIOT M CIOCO0 CBS3U (MPOBOJHAS,
UHIYKTUBHAS U T. J.) He pacKpbIBatoT. [locTpoeHne cxembl TOMKHO JaBaTh HAIIIAHOE Mpe/CcTaBlle-
HHUE O MOCJEI0BATEIbHOCTH B3aUMOJCHCTBUS (YHKLIMOHAJIBHBIX YacTe B u3aenuu. HampasieHue
XO0JIa MPOLIECCOB, MPOUCXOAALINX B U3/I€THH, 0003HAYAIOT CTPEJIKAMH Ha JTMHHUIX B3aUMOCBSI3H.

@OyHKIMOHAIBHBIE YaCTU Ha cxXeMe H300paxaroT B BUAe npsmoyroiabHukoB win YI'O. Ilpu
0003HaueHUH (YHKIHMOHAJIBHBIX YaCTEH B BUJE NPAMOYTIOJIBHUKOB UX HAaUMEHOBaHMs, TUIIBI U 000-
3HAa4YeHHUsl BIUCBIBAIOT BHYTPh NPSAMOYTrOJbHUKOB. Ha cxemax mpocThIX m3aenuil (GyHKIHOHAJIbHbIE
YacTU paclojaraloT B BHJIE IIETIOYKA B COOTBETCTBUH C XOJOM pabodero Imporecca B HalpaBICHUU
cieBa HanpaBo. OYHKIIMOHATIBHBIM YacTsIM Ha CXEME pa3pellaeTcsl IpUcBauBaTh MOPSAKOBbIE HOME-
pa CBEpXy BHH3 B HAIIPaBJICHHUH CJI€Ba HAIIPABO.

Jl1 cokpalieHust AJIUHBI CJI0KHOM CXEMBI U MOBBIILEHUS HAIIIJHOCTH PEKOMEHIYETCSI OCHOB-
Hbl€ LIENIM paclojaratb FOPU30HTAIBHO, a BCIOMOIAaTEIbHBIE LIENIHM — BEPTUKAJIBHO WJIH TOPU30H-
TaJbHO B IPOMEXKYTKAX MEKIY OCHOBHBIMU LIETISIMH.

Ha cxeme pomyckaercsi yka3blBaTh TEXHMUYECKHE XapaKTEPUCTUKU (PYHKLMOHAIBHBIX 4YacTeH,
JIeJIaTh MOSCHSIOIME HAJIUCH U JUarpaMMbl, ONpPEAESIONINE MOCIEA0BaTENbHOCTh MIPOLIECCOB BO
BpPEMEHH, a TAaKXKe MapaMeTphl B XapaKTEPHBIX TOUKAX (BEJIUYHHBI TOKOB, HANIPSDKEHHUH, (OPMBI UM-
MyJbCOB W T. J1.). JlaHHBIE IOMEIIAIOT PAIOM C rpaduyeckuMu 0003HAUYCHUSIMHA WIIM Ha CBOOOTHOM

noJie cxeMbl. JlononHuTeNbHYI0 HH)OPMALINIO YKa3bIBAIOT B TAOJIUIE HA CBOOOHOM I10JIE CXEMBI.

3 Cxema anekTpuyeckasa (pyHKUMOHarbHas

Cxema anektpuueckas GyHKUMOHANIbHAS (D2) MOSICHSET MPOLECCHl, IPOUCXOASIINE MTPU pa3-
JUYHBIX MPETyCMOTPEHHBIX peKUMax padoThl u3aenus. KonuyecTBo cxem, CTENeHb UX AeTaIN3aluu

U 00bEM MOMEIIAEMBIX CBEICHUI ONPENEISIIOTCS pa3padOTUHKOM.
Ha cxeme n300paxaroT (pyHKIHMOHANbHBIE YaCTU U3eNus (3JI€MEHThI, yCTPOHCTBA U (PyHKIHO-

HaJIbHBIC TPYMIIbI) U CBA3HM MEXAy HUMH. [ paduueckoe MOCTPOCHHE CXEMBI TOJKHO HArJISIIHO OTpa-
KaTb MMOCIIETOBATEILHOCTh ()YHKIIMOHAIBHBIX MPOIECCOB, MPOUCXOIAIMNX B U3AeTHH. [leficTBUTEIND-
HOE PacroJI0KEHUE B U3JCNINU JIEMEHTOB M YCTPONCTB MOXKET HE YUMThIBaThCA. OTAEIbHbIE (PyHK-
[IMOHAJIbHBIE YaCTH Ha CXeMe JOoIycKaeTcss n300pakaTh B BHJIE NPSMOYIOJIBHUKOB. B 3TOM ciyuae
YacTU CXEMBI C MOXJIEMEHTHOU JeTaiu3anueidl n300pakaloT MO MpaBHiaM BBIOJHEHUS 3JEKTpUYe-
CKUX TPUHIUIHAIBHBIX CXEM, a IPU YKPYITHEHHOM H300pa)XKeHWU (QPYHKIMOHAIBHBIX YacTeH - IO

MpaBUJIaM BBIMOJIHEHHSI CTPYKTYPHBIX CXEM.



DJeMEeHTHl U YCTPOMCTBa Ha CXeMe J0IMyCKaeTcsl N300paxkaTb COBMEUICHHBIM MM pa3HECEH-
HBIM CIIOCOOOM, a CXEMY BBINOJIHATH B MHOT'OJIMHEHHOM WJIM OJHOJUHEHHOM M300pakeHHUHU 1O Ipa-
BHJIaM BBIITOJIHEHHS DJIEKTPUYECKUX IPUHLIUIIAAIBHBIX CXEM.

OyHKIHMOHAIBHBIEC LIENU HA OJHOM CXEMe pa3iInyaroTCsa U IO TOJIMHE JUHUN. Pexomennyercs

MPUMEHSATH Ha OJJTHOM cxeme He OoJiee Tpex THIIOPa3MEpOB JIMHUIA.

Ha cxeme yka3bIBalOT TEXHMUYECKHE XapaKTEPUCTHKH (YHKIMOHAIBHBIX YacTel, dJeKTpuye-
CKHUE U JIpyTHe NMapaMeTpbl B XapaKTEPHBIX TOUKAX, MOSCHSIIOIUE HAAMUCH. DIEKTPUYECKHE LIENH Ha
cxeme obo3Havarot 1o I'OCT 2.709-89. Eciu cxema anexkTpuyeckas CTpyKTypHas HacbimeHa YI'O u
JUHUSAMU CBSA3H, TO JIMHUU CBSI3U JIOMyCKAETCs CIUBATh B OAHY JMHMIO U M300pakaTh Tak, KaK yKa-
3an0 B ['OCT 2.702-75. @yHKIMOHANBHBIE YaCTH M3/CTH Ha CXeMe M300pakaloT B BHIE IMPSIMO-
YTOJILHUKOB, a IBOMYHBIE Joruyeckue 3aeMeHTsl - mo ['OCT 2.743-91. YI'O ¢yHKIMOHAIBHBIX Yac-
Teil IOIyCcKaeTcst moBopadnBarh Ha yro 90°.

4 Cxema ANIeKTpuyeckKkas npynHuunuuanbHas

Cxema anekTprudecKkas npuHIunuanbHas (93) mpeacraBisieT coO00i Hanbosee MOIHYI0 JJICK-
TPUYECKYIO CXEMY U3ZENHsl, Ha KOTOPOH M300pakatoT BCE IEKTPUUECKUE IEMEHTHI U YCTPOMCTBa,
HEOOXOJMMBIC /ISl OCYIIECTBICHUSI M KOHTPOJS B W3ICIUH 33JaHHBIX DJIEKTPUYECKHUX IPOIECCOB,
BCE CBSI3U MEXIy HUMHM, @ TAKXKe 3JIEMEHThl MOAKIIOUCHHs (Pa3beMbl, 3aKUMBI U T.1.), KOTOPbIMU
3aKaHYMBAIOTCSI BXOJIHbIE U BbIXOJHBIE Lienu. Ha cxeme MoryT ObITh M300pakeHbl COEAUHUTEIbHbBIE
Y MOHTa)KHBIE 3JIEMEHTBI, YCTAaHABIUBAEMbIC B U3JIEJINU 10 KOHCTPYKTUBHBIM COOOPaXKEHHUSIM.

DneKTpuuecKre 3JeMEHThl Ha cxeMe n3o0paxkaroT B Bujae YI'O, HauepTaHue U pa3Mepbl KOTO-
pbIx ycraHoieHbl B cTanfgapTax ECKJl. Cxembl BBINOTHSAIOT U1 U3/1EIMNA, HAXOASIUXCSA B OTKIIIO-
YeHHOM COCTOSHUU. YI'O 3/1eMEHTOB M YCTPONCTB CXEMbI BBIIIOJIHAIOT COBMEIIEHHBIM WJIM pa3He-
CEHHBIM c11oco6oM (pucyHok 3). IIpu coBMeIeHHOM crtoco0e COCTaBHbIE YaCTH AJIEMEHTOB WU YCT-
pOMCTB M300pakatoT Ha CXEME TaK, KaK OHM PAaCIOJIOKEHbI B M3/EIUU, T. €. B HEIOCPEICTBEHHON
6muzoctu aApyr Kk apyry. Ilpu pasnecenHoMm cnioco6e YI'O cocTaBHBIX YacTeil 371€MEHTOB pacroia-
raroT B pa3HbIX MECTaX CXEMbI C yUETOM MOpPsAKA MPOXOKICHHS IO HUM CUTHaJa (TOKa) TaK, YTOObI
OTJeNIbHBIE 1IeNH ObUIM M300pakeHbl Haubosiee HarIsIHO. Pa3HECEeHHBIM CITOCOOOM MOXHO BbIYEp-
YUBaTh KaK OTJIEIbHBIE JIEMEHTHI WM YCTPOICTBa, Tak U BCIO cxemy. [Ipu n3o0paxeHuu 31eMeHTOB,
BBINOJIHEHHBIX Pa3HECEHHBIM CIIOCOO0OM, pa3pelaeTcss Ha CBOOOTHOM MoJjie cxeMbl n3oopaxkats YI'O
3JIEMEHTOB, BBIIIOJHEHHBIX COBMEIIEHHBIM crlocoOoM. B coctaB cxemsl kpoMe uzoOpaxkenus YI'O
BXOJST HAJIUCH, XapaKTEPU3YIOLIHE BXOAHbIE U BBIXOJHBIE 1IETH, O3UIIMOHHbIE 0003HAUEHHS dJle-

MCHTOB U NEPCUYCHD 3JICMCHTOB Z-)J'IGKTpI/ILICCKOI\/JI HpI/IHIII/IHI/IaJ'H)HOI\/'I CXEMBI.

4.1 MNo3uyuoHHbIe 0603HaYeHUsI 3JIeMeHMo8 cxembl



Bcem m300pakeHHBIM Ha CXE€Me JIEMEHTaM M YCTPOMCTBaM NPUCBAUBAIOTCS YCIOBHBIE OyK-
BEeHHO-1IM(poBbIe NO3ULIMOHHBIE 0003HadeHuss B coorBercTBUM ¢ ['OCT 2.710-81. Ilo3unmonHsle
00o03HaueHHs 3JeMeHTaM (yCTpOoWCTBaM) MPHUCBAMBAIOT B mpeaenax uzaenus. llopsiikoBeie HOMepa
sreMeHTaM (YCTpOIHCTBaM) ¢ OJIMHAKOBBIM OYKBEHHBIM O0O3HAYEHHWEM OJHOW TPYIIBI WM OJHOTO
TUIIA [IPUCBAaUBAIOT B COOTBETCTBUU C IOCJIEI0BATEIILHOCTBIO UX PACIOJIOXKEHUS HAa CXEME CBEPXY
BHU3 B HANpaBJICHUU ClieBa HamnpaBo. BykBbl M LUQPHI MO3UIIMOHHOTO 0003HAUYEHUS BBIOIHSIOT
YepTEeKHBIM MIPUPTOM OHOTO pazMepa.

[TocnenoBaTenbHOCTh MPUCBOCHUS MOPSAKOBBIX HOMEPOB MOXKET ObITh U3MEHEHA B 3aBUCHMO-
CTH OT pa3MEeILICHHs 3JIEMEHTOB U3/ICNUs, HAPaBJICHUS IPOXOXKICHUS CUTHAJIOB MM (DYyHKIIMOHAIIb-
HOM ITOCJIEZIOBATEIBLHOCTHU IIPOLIECCA, & TAKXKE IPU BHECEHUU B CXEMY U3MEHEHUH.

[To3urmonnkie 0003HaueHus moMenaroT Hax YI'O win cripaBa OT Hero (PUCYHOK 3).
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= U DDI1.1 D D1.2
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a - COBMEIIIEHHBIN CIIOCc00; O - pa3HECEHHBIH CIIOCO0
Pucynok 3 - ITo3urimonnsie 0003HAUYECHUSI 2JIEMEHTOB CXEMBI

Ecnu Ha cxeme MMeeTcsl HECKOJIBKO OJJMHAKOBBIX YCTPOMCTB, TO MO3UIIMOHHBIE 0003HAUYECHUS
3JIeMEHTaM, BXOSIIUM B 3TH YCTPOMCTBA, CIeAyeT MPUCBAUBATh B MpeeIax 3TUX YCTpOoHcTB. [lpu
pa3HECEeHHOM cII0co0e M300pakeHus] TO3ULMOHHBIE 0003HAUYEHUS MPOCTABIISIIOT OKOJIO KaXKJOU CO-
CTaBHOM 4acTH (PUCYHOK 3, 0).

4.2 [lepeyeHb 3571eMeHMOo8 3/IeKmpu4ecKoU npuHyuUnuasbHoU cxemMbl

JlanHble 00 37I€eMEHTax U YCTPOMCTBaX, M300paKEHHBIX HA CXeME M3/ETHs, 3alHChIBAIOT B I1e-
pedeHb 31eMEHTOB. JlonmyckaeTcs Bce CBeIeHUs 00 3JIeMEHTaxX MOMEIATh PSJIOM C UX U300pakeHueM
Ha CBOOOJHOM moJjie cxeMbl. CBsI3b MEX]y YCIOBHBIMH U IpadpuueckuMu 0003HAYEHUSIMHU U TIEpey-
HEM 3JIEMEHTOB OCYILECTBISETCS Yepe3 MO3UIMOHHBIE 0003HauYeHus. [lepedeHb AneMeHTOB pa3Me-
IIAI0T Ha MEPBOM JIUCTE CXEMBbl WJIN BBIIOJHAIOT B BUJE CaMOCTOSTENBHOIO JOKYMEHTA Ha JIUCTE
¢dopmarom A4 ¢ OCHOBHOW HAANHUCHIO U TEKCTOBBIX TOKYMEHTOB 1o ¢opme 2 mwimm 2a no ['OCT

2.104-68 (pucyHoxk 4).
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Pucynok 4 — Tekcrosslii aseMeHT 1o ['OCT 2.104-68. IlepeueHs 21eMEHTOB

[lepeuyens 31eMeHTOB 0OPMIIAIOT B BHJIE TAaOIMIIBI M 3aIOJHAIOT CBEpXY BHM3. [IpH pazmerie-
HUU TIEPEYHS 3JIEMEHTOB Ha MEPBOM JIMCTE CXEMBbl €r0 paclojarairoT HajJ OCHOBHOW HaJAINKCHIO Ha
pacctosiHuM He MeHee 12 MM ot Hee. [IpopomkeHne nepedHs: 3JIEMEHTOB pa3MellatoT clieBa OT OC-
HOBHOM HAJMKCH, TOBTOPSS TOJIOBKY TaOIHUIIBI.

Ecnu nepedeHp 371€MEHTOB BBIMYIIEH B BUIE CAMOCTOSTEILHOTO JOKYMEHTa, TO €My NPHCBau-
BatoT koA [193. Ilpu 3TOM B OCHOBHOI HaJHCH MEPEYHS 3JIEMEHTOB 0]l HANMEHOBAHUEM H3EIus
nenaroT 3anuch “IlepedeHn 3meMeHToB” mpU(TOM HA OWH-IBA pa3Mepa MEHBIINM TOTO, KAKHM 3a-
MMCaHO HaWMeHoBaHHWe u3fenus. B rpade “O0o3HaueHHe” OCHOBHOW HAAMHMCHU YKa3bIBAIOT KOJ
“I123”. IlepeueHb 3JIEMEHTOB 3aMUCHIBAIOT B crierudukanuo (pasnen “JlokymeHTamus) nocie cxe-
MBI, K KOTOPO#i OH BBITTYIICH.

4.3 lNopsidok 3anucu 3/71eMeHMoe 8 nepeYvyeHb

DneMeHTHI (CM. pUCYHOK 4) 3aIMCBIBAIOT T10 TpymaM (BUaaM) B aipaBUTHOM (JIATHIHB) MTOPSII-
Ke OYKBEHHBIX MO3MIIMOHHBIX 0003HAYEHUH, pacroyiaras 1mo BO3PAaCTaHUIO MOPSIAKOBBEIX HOMEPOB B
npenenax KakIoW Ipynmbl, a Ipu HU(GPOBBIX 0003HAYEHUSX — B MOPSAIKE UX BO3pacTaHus. Mexay
OTJICTbHBIMU TPYIINAaMHU 3JIEMEHTOB MM MEXIY AJIeMEeHTaMu B Oonbiioil rpymme (B rpade “Hanme-
HOBaHHE’) PEKOMEH/IyeTCSI OCTABISATh HECKOJIBKO HE3ANOIHEHHBIX CTPOK JUJIsl BHECCHUS M3MEHECHUH.
Jlig cokpallleHusl IEPEYHs AIEMEHTOB JI0IyCKAaeTCsl OAHOTUIIHBIE AJIEMEHTHI C OJMHAKOBBIMU Iapa-
METpaMH M MOCJIEI0BATEIbHBIMU MOPAIKOBBIMI HOMEpPAMU 3aMKChIBAaTh OJIHOM CTPOKOM, yKa3biBasi B
rpade “Tlo3. o603HaueHne” TOIBKO MO3UIIMOHHBIE 0003HAYEHUS ¢ HAUMEHBIIUM U HauOOJBIINM TI0-
psAAKOBBIMH HOMepamu, Hanpumep, C1, C2; R1...R6; DD4...DD10, a B rpady "Kon.” — oOmiee xo-
JIMYECTBO TAKUX DJIEMEHTOB.

B rpadax nepeuyns He0OX0IMMO yKa3bIBaTh CIEAYIOIINE JaHHBIC!

B rpade “Ilo3. 0003HaueHNE” — MO3UIIMOHHOE 0003HAYCHHE AJIEMEHTA, YCTPOUCTBA WU (PYHK-
LIMOHAILHOM TPYIIIIHI;

B rpade "HammeHoBaHMe” — HAUMEHOBAHHUS AJIEMEHTA (YCTPOWCTBA) B COOTBETCTBUU C JIOKY-
MEHTOM, Ha OCHOBAaHHUHU KOTOPOTO 3TOT 3JIEMEHT (YCTPOICTBO) MPUMEHEH, a TaKkKe 0003HAUYE€HUE ITO-
ro IOKyMeHTa (OCHOBHOM KOHCTpYKTOpckuit jokymeHT - [[OCT, TVY);

B rpade “Ilpumeuanue’” — TEXHUYECKUE JaHHBIC SJIEMEHTa, HE COJEpIKaIIUecs B €r0 HAaMMEHO-

BaHUU (TIp HEOOXOUMOCTH);



B rpade "3o0Ha” (B ciryyae pa30MBKH I10JI CXEMBI Ha 30HBI) - 0003HAUCHHE 30HBI.
5 Cxembl ANeKTpunyecKkune ¢ ncnosib3osaHmem LIM(*)pOBbIX

MHTEerpanbHbIX MUKPOCXeM

Cxemsbl u3fenuil HUQpPOBON TEXHUKU BBIMOIHAIOT B COOTBETCTBHM C IPAaBUJIAMH, YCTAaHOBJIEH-
HeiMu ['OCT 2.708-81, ¢ yuetom tpeboBanuii [OCT 2.701-84, TOCT 2.702-75, TOCT 2.721-74.
YcnosHo-rpaduyeckre obo3HaueHus BoinmonHsAoT no 'OCT 2.743-91 "ECKJ] O6o3naueHus

yCIIOBHBIE rpauvecKre B cxemMax. DIeMeHThI HU(POBOM TEXHUKHN .

5.1 OcobeHHOCMU 8bIMNOJIHEHUST CXeM

[Tpu GomBIION HACKHIIEHHOCTH JIUCTOB CXEM JOITyCKAaeTCs JeUTh M0JI€ JIUCTA HA KOJIOHKH, psi-
IIbI, 30HBI (PUCYHOK 5) WU MPUMEHSTH METOJ] KOOPAUHAT (PUCYHOK 6).

[Tpu neneHuun mojst Ha 30HBI KOJIOHKKA 0003HAYAIOT M0 BEPXHEW KPOMKE JIMCTA CJeBa HAIpPaBo
MOPSAIKOBBIMH HOMEPAMH C TOCTOSIHHBIM KOJH4YeCTBOM 3HakoB B Homepe (01, 02.., 10.., 20), a ps-
JIbl — TI0O BEPTHUKAJM CBEPXY BHH3 MPOMUCHBIMU OyKBaMH JIATHHCKOTO aidasuta. [lIupuHy KOIOHKH
NPUHUMAIOT PaBHOM IIMPUHE MUHMMAIBHOTO OCHOBHOro nosii YI'O snemeHTa, a BBICOTY psia —
paBHOM MuHHMaNbHOU BhicOTe YI'O amemenTa. JInHUM pa3MeTKH KOJIOHOK U PSAOB JIOMyCKAaeTCs HE

HAaHOCHUTH Ha IIOJIC YCPTCKaA. O0o03HaueHre 30HbI COCTOUT U3 0003HAYEHUS psaAa U KOJIOHKH, HAIIPpU-

mep BO1, C10.

., 01 , 02, 03, 04, /
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Pucynok 5 - JlesieHue nmosist Jincta Ha 30HbI
[Tpu xoopAMHATHOM MeTOoe (PUCYHOK 6) BepTUKAJIbHbIE U TOPU30HTAIBHBIE KOOPIMHATHI 000-

3HAYaroT MPOMUCHBIMHU OyKBaMH JIAaTHHCKOTO anaButa (kpome OykB O u I, eciu mo HanucaHUIO OHU

MIOXO0XH Ha U (PHI).



JomyckaeTcsi 1aBaTh TOMOJHUTEIBHYIO Pa3METKY psiia U KOJIOHKH Ha BEPTUKAJIbHbBIE U TOPH-
30HTaJIbHBIC IIKAJBL. JeeHne mKkaa 0003HaYaroT MOPSAKOBEIMU HOMEpPaMH € MOCTOSTHHBIM X KOJIH-
YECTBOM B MpeJenax KaxIoro psaa KOJOHKH. PaccTosiHue Mexmy NeleHUsMH KAl JOJIKHO OBITH

HE MeHee 2 MM.

FOpI/ISOHTaHBHaH mIKajia

\ BeprukanbpHas mkana

Pucynok 6 — KoopanHaTHbI METOA I€TICHUS MOJISI JINCTA HA 30HbI

DNEeKTpUUECKHUEe CBA3M C BXOJHBIMH BBIBOJAAMH W3JETHUS MOKA3bIBAIOT BXOMSIIMMU JTMHUSIMHU
CXEMBI, HAaUWHasl C JIEBOW CTOPOHBI UJIM CBEPXY, & CBA3H C BBHIXOJASALIMMHU BBHIBOJAMH ITOKA3bIBAIOT BbI-
XOSIIUMH JTMHUSMH, 3aKaHUMBAs MX HA MIPAaBOil CTOPOHE MM BHHU3Y JIUCTA.

[Tpu HaCBIIIEHHBIX JINCTAX CXEM JIOIYCKAETCs:

a) BXOJSIIUE U BBIXOSIINE TUHUH CBSI3U HAUMHATH M OOpHIBaTh BHYTPH JIUCTA,

0) mpepbIBaTh B Mpejenax JUCTa OTACNbHbBIC JIMHUU CBSI3U MKy ynaieHHeiMu YI'O, uzobpa-
KCHHBIMH Ha OJTHOM JIUCTe. BceM mpepBaHHBIM JIMHUSAM Ha JJAaHHOM JIUCTE B MECTax OOpBIBA JIMHUIA
(Han nuHUEH, Ha ypOBHE WM B pa3pblBe JIMHUN) Jal0T 0003HaueHus (uu¢poBble, OYKBEHHbIE WU
OykBeHHO-1IM(poBbIe). MU MOTYT OBITh 0003HAUEHMsI CUTHAJIA, MOPSIKOBOTO HOMEpA, aapecHOe
o0o3HaueHHEe (KOOPAMHATHI MeCTa BBIXOJAA JTUHUH CBS3U U3 AJIEMEHTa JH00 KOOPAWHATHI MecTa 00-
pBIBa JIUHUM).

Ha nipepBanHo#i BHYTpH JHCTa JIMHUM TIOCTIe 0003HAYEHMS CIIETYEeT YKa3aTh B KPYIJIBIX CKOOKax aipec

MeCTa MPOJIOILKECHHS JIMHUHM WITH €€ Pa3BETBIICHHUH (PUCYHOK 7).
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AD(BO08) AD
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a 0

a - TIpepBaHHasl JIMHUA CBA3U 0€3 pa3BeTBIICHUIl; O - MpepBaHHAs JIMHUS CBSI3U C TpPEeMs pas-
BETBJICHUSIMU
Pucynok 7 — O603HaueHue pepBaHHON JIMHUY CBS3H
Ha BbIXOASIIMX JTUHUSX CBSI3U, NEPEXOAIIMX Ha JAPYTue JIUCThl YepTeka CXEMbI, 1ocie 000-
3HAYEHUs JIMHUM YKa3bIBAIOT B KPYIJIBIX CKOOKax ajpec MecTa MpOJOJKEHUS MPEpBaHHON JIMHUU

(pucyHOK 8).

JIucrt 1 Jlucr 2 JIuct 3

18(2,3) 18(1) 18(1)

Pucynok 8 — O603HaueHNe BBIXOIANIUX W BXOSIINX JTUHUN CBS3H,
HMMEIOIIUX MPOJOJIKEHIE Ha HECKOJIBKHIX JIHCTAaX CXEMBI
[Tpr HEOOXOAMMOCTH HaMpaBlIeHHUE TOTOKOB WH(OPMAIIUU MTOKA3BIBAIOT CTPEIIKAMH HA JIMHUSIX

B3aUMOCBSI3H (PUCYHOK 9).

Pucynok 9 - HanpaBieHne noToka nHGOpPMAaLUy HAa TUHUU B3aUMOCBSI3U

Ha mone cxemsbl AOITYCKACTCA IMPUBOAUTDH Ta6J'II/II_Iy CHUT'HAJIOB C YKa3aHHUEM HCO6XO,HHMOﬁ HH-

dbopmartuu (pucyHok 10).

XP1
Konr. Ilens
10 +27 B
11,12, 15, 0B
16, 17
13, 14 +12B

Pucynok 10 — IIpumep 3anonHeHus Ta0IUIbI CUTHAIOB



Kaxmoit Tabnuiie nprcBanBaoT MO3UIIMOHHOE 0003HAUYEHUE HIIEMEHTA, B3aMEH KOTOPOTO OHA
ucnosb3oBaHa. Hax tabnuueld MOXKHO yka3zaTh BHUJ KOHTakTa (COEAMHMTENS), THe3a (po3eTku XS)
wy teips (Buiku XP) mo T'OCT 2.755-87.

@dopma TabIuUIBl HE PErIaMEeHTHPYETCs W ompenensercs pa3padoTunkoMm. Pacmonarate uH-
¢dopmanmio B TabHIle CUTHAIOB HEOOXOIMMO MO andaBUTy (UM B MOPSAKE BO3pacTaHUs HOMEPOB
KOHTAaKTOB). ECITM HECKOJIbKO KOHTAKTOB COSAMHEHBI MKy co00i, To B rpade "KoHT.” ux HOMEpa
OTJIEJSIIOT IPYT OT ApYyTa 3aIsiToMu.

5.2 [NocmpoeHue u uzobpaxkeHue yC/1I08HbIX

epaguyeckux o603HavYeHuUl
JIBon4HBIC JIOTMYECKHE DJIEMEHTHI Ha cxeme m3o0paxkaioT B Buae YI'O, yCTaHOBJICHHBIX
I'OCT 2.743-91 (pucynok 11). IIpu BeimonHeHUH cxeM IM(poBoil U aHamoroBoi TexHuku YI'O
BCEX JJIEMEHTOB U YCTPOICTB M300pakaloT B BUAE MPSIMOYIOJHHUKOB B COOTBETCTBHH C PEKO-
menpanuamu ['OCT 2.743-82 u I['OCT 2.759-82. B wactHom ciiydae YI'O anemenTa u ycTpoicTBa
MOXeET UMeTh popMy KBagpaTa. M3o0pakeHne Ha cXxeMe HEJIOTHYECKUX JIEMEHTOB (JIUCKPETHHIX) B

BUJIE TIPSIMOYTOJIbHUKOB BBINOJHAIOT B cooTBETCTBUU € pekoMeHpauusamu ['OCT 2.708-81, TOCT

2.743-82 u I'OCT 2.759-82.

JluHug BeIXO4a

Jluaus Bxoga —— /xx X \xx
—
\
1 ) 3 O0o03HaUYeHNE dIIEMEHTA
Mertka

1, 3 - TOMOJIHUTENLHBIC TOJIS; 2 - OCHOBHOE IOJIe
Pucynok 11 — YT'O noruueckoro anemeHTa

B ocnoBHOM nosie YI'O nomxHa ObITH cienyromas HHpopMarus:

- B 1epBoii cTpoke — cumBod GpyHkiuH cornacHo ['OCT 2.703-68;

- BO BTOPOH CTPOKE — MOJTHOE WJIN COKpAIlEHHOE HAMMEHOBAHUE, TUIT WIIM KOJ yCTPONCTBA WU
JJIEMEHTA;

- B TOCJICAYIOUIMX CTpPOKaX — OYKBEHHO-LM(PPOBOE OOO3HAYCHHE HIIM TMOPSAIKOBBIN HOMEp;
0003HauUe€HNE KOHCTPYKTHBHOT'O PACIIONIOXKEHUs;, ajipecHoe oOo3HaueHue YI'O snemeHTa Ha JIHMCTE
CXeMBbI (OTmpenensseTcss KOOPAMHATON JIEBOTO BepXHero yria aanHoro YI'O) u apyras HeoOXxoaumas
nH(popMaIus.

XapakTtep U pacnojoxeHne HHPOPMaLUH B MOCIEAYIOMINX CTPOKAX MOSICHSIOT Ha MOJIE CXEMBI.



YT'O sneMeHTOB HU(POBOM TEXHUKH CTPOAT HA OCHOBE NPSMOYToJbHUKA. B camom o01em
Buge YI'O MoxeT comepkaTb OCHOBHOE M JiBa JONOJIHHUTEIbHBIX IOJs, PACHOJIOKEHHBIX MO 00e
CTOPOHBI OCHOBHOTO MOJIs. PazMep NpsAMOYTroJIbHUKA 110 HIMPUHE 3aBUCHT OT HAJIMYMSL TOIOJIHUTEIb-
HBIX [10JIEH U KOJINYECTBA MIOMEIAEMbIX B HUX 3HAKOB (METOK, 0003HaueHUH (PyHKIMI 3JIeMEeHTa), 110
BBICOTE 3aBUCHUT OT KOJIMYECTBA BHIBOJIOB, MHTEPBAJIOB MEXy HUMH U YUCIIa CTPOK MHPOPMALIUU B
OCHOBHOM M JIOMOJHUTENBHBIX NoJsX. lllupuHa ocHOBHOrO mosst noykHaA ObITh HE MeHee 10 MM, a
IIMpUHA JOMOJHUTEIbHBIX MOJIEH HE MeHee 5 MM (1pu OOJIbIIOM KOJIMYECTBE 3HAKOB B METKaxX U
0003HaueHUH (PYHKIMM SJIEMEHTA 3TH pa3Mepbl COOTBETCTBEHHO YBEIMUYHMBAIOTCA), PACCTOSHHE Me-
Ky BBIBOJIAMU HE MEHEe 5 MM, PacCTOSHUE MEXIY BBIBOJAMH M FOPHU3OHTAIBHOM CTOPOHOM 000-
3Ha4YeHUs (MM TpaHUICd 30HBI) — HE MEHee 2,5 MM W KpaTHO 3Toi BenuuuHe. [Ipu pasznenenun
IpyIn BBIBOJOB HHTEPBAJIOM €r0 BEJIMYMHA JOJIKHA ObITh HEe MeHee 10 MM U KpaTHa SMMm.

bykBenno-1mdpoBoe 0603HaUeHHE HoMycKaeTcs nmomeniath Hag Y1 O.

Homepa KOHTaKkTOB (BBIBOJIOB) YCTPOMCTB yKa3blBalOT HAJl JIMHUAMM CBS3M WIN B UX pa3pbiBe

psnoM ¢ cootBeTcTBYrOIKUM YI'O anemenTa (pucyHok 12).

01 U — 01

Pucynok 12 — I[Ipumep o603HaueHUsI HOMEPOB KOHTAKTOB (BBIBO/IOB) HA JIMHUU CBS3H
Ecnu normdeckuii 3JeMeHT UMEET TPYMITy PaBHOLEHHBIX BXOJOB (BBIXOJOB), TO HOMEpPa KOH-
TaKTOB JJIsl TAKUX BXO/0B (BBIXOJIOB) MOXHO yKa3bIBaTh B IPOU3BOIHHOM MOPSIKE.
JlommyckaeMbie yIPOIICHUS B CXEMeE:
a) B TPYIIE 3JIEMEHTOB, N300paKCHHBIX COBMECTHO M COJIEPKANINX OJUHAKOBYIO HH(pOpMa-
110 B ocHOBHOM mojie YI'O, paspermaercst moMeniaTh oOIIyr0 WH(DOpMAIMIO B TIEPBOM (BEPXHEM)

anemente (pucyHok 13);

*ek %k

Pucynok 13 — OroGpaxenue obmelt nHGopMauu
(1300pakeHue Ha PUCYHKE CIPaBa)
0) U1 yMEeHbIICHUsT 00beMa Tpa@uUECKUX MOCTPOSHHUH JTOIMYyCKaeTCs MPUMEHSTh YIPOIICHHOE
o6o3nauenne YI'O u n3o0paxxeHue 3JIEMEHTOB U MX CBsi3el. B cxemax ¢ OJTHOTHUITHBIMHU TIOBTOPSIIO-
HIUMHCS STIEMEHTaMH ¢ OOJIBIIMM YHCIIOM BBIBOAOB OAHOTO (PYHKIIMOHAILHOTO Ha3HAYEHHs paspe-

macTCsa OAWH 3JICMCHT I/I306pa)I(aTI> MOJIHOCTBIO, @ OCTAJIbHBIC ITOBTOPATH COKPAIIICHHO. JInHum cBsI3U



O00BEIUHSIOT B OJIHY TPYMIIOBYIO JIMHHUIO CBSA3U (B 30HE COKpAIlaeMOM I'PYyMIbl) U YKa3bIBAIOT 000-
3HAYCHMS HavaJjia ¥ KOHIA TIEPBOTO U TOCIIETHETO BHIBOJOB (pPUCYHOK 14).

OneMeHTs! (YcTpoICTBa, (PyHKIMOHAIBHBIE IPYIIbI), BXOJAIINE B U3JIEJINE, HA CXEME JIOJIKHBI
uMeTh OykBeHHOe, OyKBeHHO-IIM(PpoBoe min mudpoBoe odo3HaueHue. bykBeHHO-1IMbpoBOE 00603HA-
YeHUE MpelHa3HaueHOo JIJIs 3alUCH B COKpAIeHHOH (hopMe cBeZieHHui 00 3leMeHTaX, yCTpoMcTBax 1
(YHKIIMOHATBHBIX TPYMIAaX B JOKYMEHTAIIMH Ha W3/EJHe WIM HAaHECCHUS HETIOCPEIACTBEHHO Ha W3-
JeNue.

Tunel OykBeHHO-IIM(PPOBBIX 0003HAYCHUH W MpaBwmiia WX moctpoeHus ycranapiuaeT ['OCT

2.710-81.
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Pucynok 14 - IIpumep 0603HadeHus TPYIINIOBOM JIMHUU CBS3U

C MMOBTOPAOINHUMUCA OAHOTUITHBIMU 3JICMCHTAMU

5.2.1 BykBeHHbIe KOAbl BbIBOAOB 35IEMEHTOB

Bce snemenTh pa30ouThI 10 BUAAM Ha rpynmnsbl (Tabmauna 1), uMeroniue 0003HaYeHUST U3 OJTHOM
rpynmbl. [Jis yTOYHEHUs] BUAA 3JIEMEHTOB NMPUMEHSIOT NBYXOYKBEHHBIC U MHOTOOYKBEHHBIC KOJIbI.
[Ipu npumeneHun AByXOyKBEHHBIX © MHOTOOYKBEHHBIX KOJOB IepBasi OyKBa JIOJI’KHA COOTBETCTBO-
BaTh TpyMIe BUIOB, K KOTOPOW MPUHAJICKUT dJEMEHT. JlOTOTHUTENbHBIE 0003HAYCHUS JOJIKHBI

HUMCETH IIOSICHCHUA Ha I10JIE CXEMBI.
5.2.2 O603HavYeHue Lenen B INEKTPUYECKMX CXxemax

I'OCT 2.709-89 ycranaBnuBaeT 00O3HAUYCHHS W TpaBUJa HAHECEHUS] OOO3HAYEHUU LIeTe B
ANEKTPUUYECKUX cxemax u3zenusi. O003HaueHUEe YJaCcTKOB LIEMH CIYKUT JJISl UX OMO3HAHUS M MOXKET

OTpaXaThb UX Q)YHKHI/IOHEU'IBHOC Ha3HA4YCHUC B SHCKTqueCKOﬁ CXEMC.



5.2.3 dnemeHTbl undposon TexHukm (FTOCT 2.743-91)

DJEeMEHT CXEeMBbI - 3TO M3JeIMe WIM YacTh M3JeNHd, peanusyrouiee (QyHKIHMIO WIH CUCTEMY
¢yHkuuii anreOpel jgoruku (Hampumep, snementsl M, NN, U1 — NJIN — HE, mukpocxema uHTe-
rpajgbHasi, Habop AJIEMEHTOB).

K snemeHnTam nupoBOil TEXHUKH OTHOCST TAaK)KE JIEMEHTHI, HE BBHITIOJTHSIOMNE (DYyHKIHH all-
reOpbl JOIMKH, HO IIPUMEHSEMbIE B JIOTUYECKUX LEMsX (FeHepaTophl, YCUIUTEIN U T.I1.). BeIBOABI
3JIEMEHTOB LU(POBOM TEXHUKH AETATCS HAa BXObI, BBIXObI, BYHAIPABICHHBIE BHIBO/IbI U BBIBO/IbI,
He Hecynme nH(opMaimi. Bxoasl m300paxkaroT ciieBa, a BBIXOABI — cripaBa (cM. pucyHok 14). Ipu

0 .
HEOOXOMMOCTH pa3peniaeTcs moBopaunBaTh n3oopaxxkenne YI'O Ha yrox 90 mo 4acoBo# CTpenke,

T.€. pacnojaraTh BXOJIbl CBEPXY, a BBIXOJIbI CHU3Y (PUCYHOK 15).

Ta6muma 1 — /IByxOykBeHHOE 0003HAYEHUE AIEMEHTOB

[TepBas OykBa I'pynma BusioB IIpumeps! BUIOB JIByxOyKkBeHHOE
o0s13aTesibHas JJIEMEHTOB JJIEMEHTOB o003HaYeHHE
C Kongencaropsl - -
D CxeMbl HHTETpaJIbHEIE, CXeMbl HHTETpaJIbHEIE, DA
MUKPOCOOPKH AHAJIOTOBBIE
CxeMmbl HHTETpaIbHbIE, U (D- DD
POBBIE; JIOTUYECKUI DIIEMEHT
YerpolicTBa XpaHEHHUs DS
UHPOpPMALTUU
VYerpoiicTBa 3a1epKKU DT
R Pesucropsl TepmopesuncTopsl RK
[Torenmometpel RP
Bapucrtopsl RU
\'% [Ipubops! snexktpoBaky- | Juoxa, ctabumuTpoH VD
YMHBIE U IOJIYTIIPOBOJ-
HUKOBBIC
[Tpubop 31eKTpOBaKYyMHBII VL
Tpanszucrop VT
Tupucrop VS
X CoenvHEHNs KOHTaKT- [ TeIpB XP
HEIE I'He3no XS
Coenunenue pa30opHOe XT
Coennnenne BY XW
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Pucynok 15 - YT'O snemMeHTOB IU(PpOBOI TEXHUKH (ITPU OBOPOTE N300pasKEHHSI)

@OyHKIMOHATBHOE HAa3HAYCHUE HJIEMEHTa HU(POBOI TEXHUKU YKa3bIBAIOT B BEPXHEW YacTH OC-
HoBHoOro noJist YI'O (pucynok 16). Ero coctaBnsitoT u3 nponucHsix OykB JaTuHckoro andasura (T),
apaOCkuX IUQp W CHeUUaNTbHBIX 3HAKOB (0003HAa4YeHWH (YHKIHMI), 3aMKUChIBAEMBIX 0€3 MpoOenoB
(konmuecTBO 3HAKOB B 0003HAYeHUHM (YHKIIMH HE OrpaHHueHO). B mocnemyrommx crpokax o003Ha-
yatoT uHpopmaruio B coorBeTcTBUH ¢ ['OCT 2.708-81. B mOmoJHUTENBHBIX TTOJISIX 0003HAYAIOT UH-
¢dopmanmo 0 pyHKIMOHAIBHBIX HazHaueHUsX BbIBOJOB (S.J.K...). Bce Hagnucu BBINOJIHAIOTCS OC-

HOBHBIM mpu¢pToM B coorBercTBHH ¢ ['OCT 2.304-81.
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Pucynok 16 - [Ipumep Hanecenust o6o3nauenuii Ha K555 TB1 (KMS555 TB1)

Ha pucynke 16 npuBenensl OykBeHHbIE 0003HaYeHHS (DYHKIIMOHATBHBIX BHIBOJIOB TPUITEPA:
y y y
S — ycTaHoBka B cocTosiHuE norudeckas 17;
J — paspemenune ycranoBku JK—tpurrepa B cocrosiaue “norudeckas 1 (J — Bxon);
b
K - pa3pemenue ycranoBku JK— tpurrepa B coctosinue “nporuuyeckuit 07 (k-Bxon);
R - ycranoBka B cocrosinue “norndeckuii 07;
C - BX0J1 CHHXPOHH3AIIUH.
5.2.4 O603HauYeHne BbIBOOOB
BriBo s1emMeHTa JOMIKEH UMETh YCIO0BHOE 0003HaYeHUE (PUCYHOK 17), KOTOPOE BBIMOJIHSIOT B
BUJIE yKa3zareneil u MeTok. Pazmep ykazatens AokeH ObITh He Oosiee 3 MM (IIpU BBIMOJTHEHUU CXEM

BPYUHYIO0). YKa3aTelau MPOCTaBISIIOT HAa JUHUM KOHTypa YI'O B ToM ciyyae, eciad OH IPOCTaBJICH

nepes; CMMBOJIOM (DYHKITHH.



Jnis yka3aHus CIIOKHOW (DYHKIIMU BBIBOJIOB JIOITYCKAeTCs MOCTPOCHUE COCTABHOM METKH, 00-
Pa30BaHHOW U3 OCHOBHBIX METOK. [IpumMep cocTaBHON METKH:
SEA - Be1OOp aapeca.
JlomyckaeTrcst B KadyecTBE METOK BbIBOJA MPUMEHATh 0003HaueHHe (QYHKIUN, TOPSAKOBBII HO-
Mep, a TaKkke BecoBble Koa(pduireHTs! pa3psaaos. Hanpumep: INR — npepriBanue.
bykBeHHOe 0003HauUE€HUE METKHU JOIMYCKAeTCs HE MPOCTAaBISATh MPU OJHO3HAYHOM NOHUMaHHUU

YT'O, Hanmpumep nH(GOPMAIIMOHHBIN BXOJ TpEThero paspsna: D3 = 3.

DD D8
DD G

a - IpsIMOM CTAaTUCTUYECKUI BXOJ M BBIXOJ; O - MHBEPCHBIM CTaTMUECKUH BXOJ U BBIXOJ;
B - JMHAMHUYECKUW MPAMON BXOJ; T - AMHAMHYECKUM HWHBEPCHBIN BBIXO; J - BBIBOJ, HE HECYIIUH
Joruyeckor napopmanuu

Pucynok 17 - O603HaueHre BHIBOJOB AJIE€MEHTOB

BEIBOMIBI 371EMEHTOB, N300paKEHHBIE HA PUCYHKE 17: clieBa — BXOJIBI, a CTIIPaBa — BBIXO/IBI.

Bmecto HOMepa pa3psiia MOKHO TPOCTaBIIATh €0 BeCoBOU Koddduument u3 psiaa P", rue P —
OCHOBAHHUE CUCTEMBI UCUMCIIEHHUS, a N - HOMEP pa3psAlia U3 HaTypajabHOro psiaa. B nBondHOM cucreme
VCYUCIICHHUS], TJE PSII BECOB UMEET BUJ 20, 21, 22, 2. = 1,2,4,8..., nHhOpMalMOHHBIN BXOJ HYJIEBO-
ro paspsaa obosnavaercst D1 unu 1, nHpOpMaMOHHBIA BXOJ TPEThEro paspsaa 0003HadaeTCs Kak
D8 nnm 8.

['pyniel BEIBOAOB 31€MEHTOB MOAPA3ACIIAIOTCSA HAa JOTMYECKH PABHO3HAYHBIC, T.€. B3aMMO3a-
MeHsieMble 0e3 U3MEHEHUs (DYHKIIMH AJIEMEHTA, W JIOTUYECKH He paBHO3HayHbIe. JIorMuecku paBHO-

3HAa4YHbIC BBIBOJBI pa3pemiaeTcs OObEIUHATh B TPYNIy M NPUCBAUBATh €l METKY, 0003HAYAIOIIYyIO



B3aMMOCBSI3b MEX/ly BBIBOJAMU BHYTPHU Irpynibl U (nin) GyHKIIMOHAIBHOE Ha3HAYCHHUE BCEH TpyIl-

bl (prcyHOK 18). MeTKy B 3TOM cityyae clieyeT IPOCTaB/IsITh Ha yPOBHE MEPBOI0 BbIBOA TPYIIIIHI.

&R &

a - Tpynmna BbIBOJIOB o0beanHeHa 1o M u BemonHsaeT QyHKiuio cOpoca snementa (R — ycra-
HOBKa B cocTosiHue “norudeckuii 0”); 6 - rpyrmna BeIBOJOB 00benuHeHa mo 1

Pucynok 18 - O6bequHeHrE TOTHYECKH PABHO3HAYHBIX BHIBOJIOB
5.2.5 dnemMeHTbl aHAaNOroBou TeXHUKMH

K snementam ananoroBoit Texuuku (I'OCT 2.759-82) oTHOCSTCS BCEBO3MOMXHBIE YCHIIUTENH,
¢ysakuronansHbie U L{AIL, smekTpoHHBIE KITFOYH, KOMMYTATOPBI U T.1. PAI0M ¢ TO3UITMOHHBIM 000-
3Ha4eHHUEM OOBIYHO YKa3bIBAIOT TUI 3JIEMEHTA, & OKOJIO BBIBOJIOB - UX HOMEPA.

VYcnoBHble Tpadguueckue 0003HaYeHUsT ITON T'PYMIIBI MOCTPOEHBI aHAIOTUYHO CUMBOJAM 3JIe-
MEHTOB IIM(PPOBON TEXHUKH: KAaK U TOCJIETHHE, OHU COAEP)KAaT OCHOBHOE MOJI€ U OJHO WJIU JIBa JO-
noJIHUTEeNbHBIX noiid. Pasmepel YI'O Takke ompenenstoTcs YUCIOM BBIBOJOB, YMCIIOM 3HAaKOB Ha
MeTKax ¥ 0003HaueHUH (pyHKUIUHU U T.1. BXOJbI 371eMEHTOB aHAJIOrOBOM TEXHUKU pacroararoT clie-
Ba, a BBIXOJBI - CIIPaBa.

Ipu meodxoxumoctn YTO paspemaercs moBepHyTs Ha yroi 90° 1o uacoBoit cTpeske (BXOIbI -
CBEpXY, BbIX0/bl — CHU3Y). [IpsiMble BXOJbI U BBIXO/bl 0003HAYAIOT JIUHUSIMH, IPUCOEAUHIEMBIMHU K
koHTYpy YI'O 6e3 Kakux-mu00 3HaKOB, MHBEPCHBIE - C KPYKKOM B MECTE IMTPUCOCTUHECHHS.

Hasnauenue BBIBOJOB yKa3bIBAalOT METKAaMH, PACIIOJIOKEHHBIMHM Ha JOINOJIHUTENBHBIX MOJIAX.
O0603HaueHNEe HEKOTOPBIX METOK JIOIyCKAETCs MCIIOJIb30BaTh M B KAUECTBE JIOTMOJHUTENIBHBIX XapakK-
TEPUCTHUK JIEMEHTA (B 3TOM Cllyyae MX MOMEIIAIOT Nocae CUMBOIA (YHKIUU) WIM CUTHaja (Hampu-
Mep, 3HAKH aHaJIOTOBOTO U LU(POBOTO0 CUTHAJIOB M300pakaroT HaJ BBIBOAAMHU 3JIEMEHTA, YTOOBI OT-

JIMYUTH CUTHAJII OAHOT'O BUAA OT APYTOr O).

B ocnoBHoM monie YI'O sneMeHTa aHaIoroBoi TEXHUKU YKa3bIBaIOT €r0 (PyHKIIMOHAJIbHOE Ha-
3HayeHue. O0o3HaueHue (QyHKIUN COCTOUT U3 OYKB JIATUHCKOIO anaBuTa, apadCKUX LU(p U crie-
[IAJIBHBIX 3HAKOB. CHMBOJIBI CIIOKHBIX (DYHKIMI COCTABISIOT M3 MPOCTHIX, pacHoiaras ux B MOCIe-
JI0BaTEIIbHOCTH 00pa0OTKU CUTHANA (HampuMmep, o0o3HadeHne QyHKIHH TU(GEepeHIHPYIOIIETro yCu-

JIMTEINSI COCTABIISIIOT U3 CUMBOJIOB AU(PepeHINPOBAHUS U YCUTICHHUS ).

6 Cucrema ycnoBHbIX 0603Ha4Y€HUN NHTErparibHbIX MUKPOCXEM



Wuterpanbabie Mukpocxembl (MMC) 1o KOHCTPYKTMBHO-TEXHOJIOTMUECKOMY HCIIOJIHEHUIO
JIeTISATCS] Ha TPH TPYIIIBL: OTYTIPOBOIHUKOBBIE, THOpUAHbIE U poure. [1o XapakTepy BBIMOIHIEMBIX
GyHKUMH B paguosanieKTpoHHBIX cpenctBax UMC moapasnenstorcss Ha MOATpYNNbl (YCHUINTENH, re-
HepaTopbl, TpUrrepsl U T.0.) Kiaccupukanus MHTErpalbHBIX MHKPOCXEM MO (YHKIHOHAIHLHOMY
NPU3HAKy MpHUBeieHa B Tabmuie 2.

Tabmuna 2 - Knaccuduxanus UMC no GpyHKIMOHATEHOMY TIPU3HAKY

[Toarpynna ByKBeHHoe JIByxOyK-
OyKBEHHOE BEHHOE
HanMEHO- 0603HA- Bun HaumMeHoBaHUS 00o03Haye- 0603Ha-
BaHHC HHUE
YyeHUe YyeHue
Onement U-HE A JIA
Onement UJIN-HE E JIE
Onement U " JIN
Onement UJIN JI JIJI
Onement HE H JIH
Jlornueckue T Onement U-WUJIN C JIC
DJIEMEHTBI Onement U-HE/UJIN-HE b JIb
Onement U-NJIU-HE P JIP
Onement U-NJIN-HE/U-WUJIA K JIK
Onement WIN-HE/NJIN M JIM
Pactmpurenn Jil| JIJT
[Ipoune I1 JIIT
AmHajoroBsie A XA
MuorogyHk- Hudpossie J XJI
LIMOHAJIbHBIC X
P — KombunmnpoBaHHbie K XK
ITpoune I1 XI1
Tuna JK(yHuBepcalbHbIE) B B
Tuma RS P TP
Tuna D (c 3amepxkoil) M ™
Tuna T (cuerHbIe) T TT
Tpurrepsl T JnHamuyeckue Jl| TN
OImunara JI TJI
KoMOuHupoBaHHbIE K TK
(tuma TD, RST u np.)
ITpoune T TII1
Bricoko# 4acTOTHI B VB
Hwu3koit yacToThl H YH
My IbCHBIX CHTHAJIOB )4 Y1
Yceunurenu v ITocTostHHOrO TOKA T VT
OnepaimoHHbIe U
muddepeHnranbHbIe A YA
ITpoune I1 VII




Cornacao I'OCT 17.467 — 88 “MukpocxemMbl HHTErpajibHbie. OCHOBHBIE pa3Mephl’, YCIOBHOE
o6o3nauenne kopycoB UMC nomkHO coctosTh u3 cioBa “Kopmyc”, mudpsr Tunopasmepa (2) UMC,
BKJTIOUaromed moarun kopmyca(21), u aBy3Haunoro yucna (02), 0603Ha4Yaronero HoMep TUIIOpa3-
Mepa; MU(POBOr0 HMHJIEKCA, OMPEACISIONIET0 ACHCTBUTEIHHOE KOJIMYECTBO BBIBOJAOB (BBIBOJIHBIX
TUTOIIAJIOK); TIOPSIIKOBOTO PETUCTPAIIMOHHOTO HOMEpa M 0003HAaUYEHUs CTaH/1apTa.

[Ipumep yciioBHOTO 0003HAYCHUSI:

Kopnyc 2102.14 - 5TOCT 17.467 — 88

VYcnoBHbie 0003HaUeHUsT KOpIycoB, mpucBoeHHBIe 10 01.01.1989, ocTaroTcs HEM3MEHHBIMU,
cooTBeTCTBUE UX THNOpazMepos - o I'OCT 17567-88.

KonnyectBeHHbIe U KaueCTBEHHBIE Mephl onpeaeneHus cioxkHoctd UMC B HacTosiiiee BpeMs
crannaptusupoBanbl. B coorBerctBun ¢ 'OCT 17021-88 ompeneneH TepMUH CTETIEHW WHTErpaliuu
HNMC - 510 noka3zarenb crenenu ciioxHoctd UMC, xapakTepu3yeMblil YHCIIOM COJIEPKALIUXCA B HEU

3NIEMEHTOB U KoMIoHeHTOB. Ctrenenp uaTerpanun UMC onpenensercs o popmyie
K=IgN,

rae N — gucio saeMeHToB, Bxoasamux B UMC.

B cootBerctBuu ¢ 310ii Gpopmynoit UMC nepBoii creneHn HHTETpauu coaepkuT a0 10 sneMeHTos,
HUMC Bropoii crenenu unaterpauu — ot 11 go 100 sanementoB, UMC TpeThell cTeneHn HHTErpanuu
—ot1 101 no 1000 snementoB, UMC uetBepToii crenenn unterpauuu — ot 1001 no 10000 snemenTos
" TH.

KonmdgecTBeHHYI0 OIEHKY ClIOKHOCTH HH(PPoBeIXx MMC ompenesisioT YHCIOM JIOTHYECKUX
3JIEMEHTOB WJIM BeHTWIEH, u3 KOTopbix coctour UMC. Tlon noruueckuM 31eMEHTOM CIEAYeT MOHU-
MaTh YCTPOICTBO, BBIMOJHSIONIEE OMepanuu OyneBoil anreOpsl B JBOMUYHON cucteme. Jlornueckuit
3JIEMEHT B 3aBUCHMOCTHU OT Ha3HAYEHUS, TUIIA JIOTUKH, TeXHOJoruu u3rorosiaenuss UMC, kak npasu-
70, oT 5 g0 15. Ananoroseie UMC HacblIIeHbI 2IEMEHTaMU BO MHOT'O pa3 MEHbIIIE, YeM LU(POBLIE,

0COOEHHO YHHITOJISIPHBIC.

7 O603Ha4YeHune N3aenmm KOHCTPYKTOPCKUX AOKYMEHTOB

Enunas knaccudukanmonHas cucrtema o0O3HAUYCHHH M3AETUM M UX KOHCTPYKTOPCKHUX TOKY-
MeHToB yctaHaBiuBaeTcs ['OCT 2.201-80. KoHcTpykTOpcKkre JOKYMEHTBI COXPaHSIOT PUCBOCHHOE
UM 0003HaYeHHE HE3aBUCUMO OT TOTO, B KAKUX MU3JIEJIUAX OHU MPUMEHSIOTCS, IIPUYEM 3TH 0003Haue-
HUS 3allUCBIBAIOT 0€3 COKpallleHUul M M3MEHEHHH, 3a HCKIIOYEHUEM CIIyyaeB, MPeayCMOTPEHHBIX
I'OCT 2.113-75. Ecnu KOHCTPYKTOPCKUN TOKYMEHT BBITIOJIHEH HA HECKOJBKUX JINCTaX, €ro 0003Ha-
YeHHE JTOJDKHO OBITh yKa3aHO Ha KaKJOM JucTe. [leTansm, Ha KOTOpbIe He BBITYIIEHBI YEPTEXKH CO-

rmacHo 'OCT 2109-73, npucBanBaroTCsi caMOCTOSTENbHBIE 0003HaUYeHHsI 110 001mmM npaBuiaM. Co-



rnacHo ['OCT 2.201-80, ctpykrypa 0003HauYCHHS U3JIENUS U OCHOBHOTO KOHCTPYKTOPCKOTO JTOKY-

MEHTa JIOJDKHA OBITH CJICTYIOICH:

XXXX.,  XXXXXX. XXX

Kopx oprannzanuu-pa3zpabordanka

Kon knaccudukanimoHHOM XapaKTepUCTUKH

[TopsiIKOBBIN PErUCTPAMOHHBIA HOMEP

YeTplpex3HauHbIi OYKBEHHBIH KO OpraHM3aluu pa3paboTyuKa Ha3HayaeTcs Mo Kiaccuduka-
TOpY OpraHusanui-paspadorunkoB. Kox kiaccudukannoHHON XapakKTEepUCTUKH MPUCBAUBAIOT U3/€-

JIMIO ¥ KOHCTPYKTOPCKOMY JIOKYMEHTY B COOTBETCTBHH ¢ Kinaccupukatopom ECK/I.

CrpykTypa KoJa:
XX X X X X
Kuacc —‘7
IToakmacc
[pynma
IToarpymnma
Bun

[TopsAKOBBIM PErUCTPALIMOHHBIA HOMEP MPHUCBANUBAIOT M0 KBAIM(UKAITMOHHONW XapaKTepHCTHU-
ke ot 001 mo 999 B mpenenax koja opraHu3aluu-pazpabOTIMKa WM OpPTraHU3aIluHU, OCYIIECTBIISIO-

HICH EHTPATU30BaHHOE TPUCBOCHHE.

8 Tunbl KOHCTPYKUUN NeYyaTHbIX Nnar

8.1 OOHOCMOpPOHHUE neYyamHbie niamaol

OpnocroponHssis neyatHas iara (OIIII) - aTo muiata, nMeroas 0JJHO U30JIALIMOHHOE OCHOBA-
HUE, HA OJHOW U3 CTOPOH KOTOPOTO BBINOJHEH TOKOMPOBOAALIMH neyaTHbii pucyHok. OIIIT xapak-
TEPUBYIOTCS:

- BO3MOXHOCTbIO 00€CIIE€UeHHsI IOBBIIIEHHBIX TPEOOBAaHUM K TOUHOCTHU BBIMOJIHEHUS MTPOBOJIS-
IIEr0 PUCYHKA;

- OTCYTCTBHEM METATIM3UPOBAHHBIX OTBEPCTUH;

- YCTaHOBKOW m3nenuil 3nexTpoHHOM TexHukU (MOT) Ha moBepXHOCTh MEYaTHOM IUIaThl Ha
CTOPOHE, IPOTUBOIOJIOKHON CTOPOHE MaiiKy;

- HU3KOM CTOUMOCTBIO.



8.2 [leyxcmopoHHuUe ne4yamHsbie niaambl

JByxctoponnsst meuatHas tuiata (JIII1) umeer ogHO M30IAIIMOHHOE OCHOBaHWE, HA O0EUX
CTOPOHAX KOTOPOTO BBIMIOJIHEH TOKOMIPOBOISIINIA PUCYHOK. JlOITyCKaeTCs UCTIOIb30BaHUE 00BEMHBIX
METAJNIMYECKUX KOHCTPYKLIUU (OTpEe3KH MPOBOJIOKH, apmaTypa nepexonos no I'OCT 22318-77 u .
.) JUIS COCTUHCHHUS DIIEMEHTOB IPOBOJINEIO PUCYHKA, PACIIONIOKEHHOTO Ha MPOTHUBOIIOJIOKHBIX
CTOpPOHAxX TedaTHOM TuiaTel. [Ipy MCHONB30BAaHUM TEPEMBIYEK MX 00IIee KOJIHMYECTBO HE JOJDKHO
ObITH OoJiee 5% OT O0IIeT0 KOMYECTBa MEYaTHBIX MPOBOIHUKOB.

JIByXCTOpOHHHUE TI€YaTHBIC TUIAThI OBIBAIOT JIBYX THIIOB:

- 0e3 MeTa/TM3aluy MOHTAXXHBIX U MIEPEXOAHBIX OTBEPCTHUI;

- ¢ METAJUTU3UPOBAHHBIMU MOHTaXHBIMHU U TICPEXOTHBIMUA OTBEPCTHUSIMHU.

JIIIT BTOpOTO THIIA XapaKTEPH3YIOTCS BBICOKUMH KOMMYTAIIHOHHBIMH BO3MOKHOCTSIMH, TO-

BBIIIEHHOH MPOYHOCTHIO CLIETIIEHUS BBIBOJOB HaBeCHbIX DT, BBICOKOI CTOMMOCTBIO.

9 O6wume TpeboBaHMUS NO KOHCTPYUPOBAHUIO NeYaTHbIX Nnar.

Bbi6Gop pa3mepoB nevyaTHbIX nnaT

Pa3mepbl 1 KOHQUTYpalMIO TEYaTHOW IUIATHI BBIOMPAIOT B 3aBHCHMOCTH OT YCTAaHOBOYHBIX
paszmepoB MOT, ycrnoBuil skcrutyataiuu, UCIOIb30BaHUS aBTOMATU3UPOBAHHBIX METOJIOB YCTAaHOBKH
HaBecHbIX DT, mallku 1 METOJ0B KOHTPOJISL.

B cootBercTBrm ¢ ['OCT 2.307-78 pazMepbl Ha YepTekKe NMEYATHOM IJIAThl YKA3bIBAIOT OJTHUM
U3 CIEIYIOUNX CIIOCOOOB:

| - HaHEeCceHHeM KOOPAMHATHOM CETKHU B MPAMOYTOJIbHON CUCTEME KOOPANHAT;

2 - HAaHECEHWEM KOOPJMHATHOM CETKH B MOJISIPHOM cHCTEME KOOPAMHAT;

3 - KOMOMHUPOBAHHBIM CIIOCOOOM: TPHU MOMOIIM Pa3MEPHBIX U BHIHOCHBIX JIHUHHUNA U KOOPIH-
HAaTHOM CETKHU B IIPSIMOYTOJIbHOM WX MOJISIPHOM CUCTEME KOOPAMHAT.

KoopanHaTHY!0 CETKy Ha 4epTexe CIIeyeT HAHOCUTh Ha BCE MOJI€ MEYATHOM IUIaThl WM PUC-
KaMu 10 MEepUMETPY KOHTYypa NEYaTHOM IJIaThI.

[Ipu 3amaHnnm pasMepoB HAHECEHWEM KOOPAMHATHOM CETKH BCE JIMHUU CETKH JOJKHBI HyMEpO-
Batbcs. JlonmyckaeTrcss He HAHOCUTh JTMHUU KOOPJAMHATHOM CETKH MJIM HAaHOCUTh UX Yepe3 onpe/esieH-
Hble UHTEpBaibl (He 6osee 5). JlomyckaeTcss HAHOCUTH JIMHUK KOOPJIMHATHON CETKU Yepe3 OJIHY, MpU
9TOM B TEXHHUYECKUX TPEOOBAHUSAX UEPTEKa 3alMCBHIBAIOT MOSCHEHUS THMa: “JIMHUM KOOpAUHATHON

CETKHU HAaHECEHBI Uepe3 OJHY ‘.



B cootBerctBuu ¢ 'OCT 10317-79 ocHOBHOM mIar KOOpJAWHATHON CETKH 2,5 MM, JOTOJIHH-
tenabHbIe — 1,25MM; 0,625MM (0,5MM).

B coorBerctBum ¢ 'OCT 10317-79 pa3zmep ka0l CTOPOHBI NIEYATHOW IUIATHI IOJDKEH OBITh
KpaTHBIM:

1) 2,5 MM mipu qyirHe cTopoHsl 100 MM;

2) 5 MM npu JyTHE CTOPOHBI 350 MM;

3) 10 MM mpu 1rHE cTOpoHBI 60s1ee 350 MMm.

MaxkcuManbHbIN pa3mep 000 U3 CTOPOH MEYATHOH MIIaThl JOHKEH ObITh He Oosee 470 MM.

CooTHoIlIeHHEe JIMHEWHBIX Pa3MEepPOB CTOPOH MEYaTHOM TIaThl TOHKHO OBITH HE Oomee 3:1 (mo-
MyCKAaeTCsl YBEJIMYEHHUE YKa3aHHOTro cooTHoueHus). KoaumuecTBo THUMOpa3MepoB MEYaTHBIX IUIAT
ClelyeT OrpaHNuMBaTh. PekoMeHayeTcst pa3pabaTbIBaTh MIATHI IPSIMOYTOIBHON (DOPMBI.

Crangapt 'OCT 23751-86 ycTaHaBiIMBaeT S5 KJIAaCCOB TOYHOCTH MEYATHBIX IJIAT B COOTBETCT-
BUM CO 3HAYCHUSIMU OCHOBHBIX IMAPAMETPOB M MPEICIbHBIX OTKJIOHEHUM AJIEMEHTOB KOHCTPYKIIMH
(OCcHOBaHMI MEYATHBIX IJIaT, MEYATHBIX MPOBOAHUKOB, KOHTAKTHBIX IUIOIANOK, OTBEpCTUil). Peko-
MEHIyeMbIe 00JIacTH MPUMEHEHHsI KiiaccoB TouHoCcTH coryacHo [TOCT 23751-86:

- 1-¥1 u 2-i Kiacc NpUMEHSIIOTCS AJIs TeYaTHBIX IUIaT ¢ AuckpeTHbiMu DT npu manoit u cpen-
HEl HACBIIIEHHOCTH MTOBEPXHOCTHU M€YaTHOM MJIaThl HABECHBIMU 3JIEMEHTAMMU;

- 3-if KJ1acc MpUMEHSIeTCsl AJis MeYaTHBIX IIaT ¢ MUKPOCXEMaMU U MUKPOCOOpKaMH, UMEIOIIH-
MU IITHIPEBIC W TUIAHAPHBIC BBIBOBI, a TaKXkKe ¢ O€3BBIBOIHBIME ieMeHTaMu DT mpu cpenneii u
BBICOKOI HACBIILIEHHOCTH NI€YaTHOW IJIaThl HABECHBIMU 3JIEMEHTAMU;

- 4-i1 knacc npuMeHsiercs A neyaTHeiX miat ¢ MMC, uMeromuMy ITHIPEBbIE U TUIAaHAPHBIE
BBIBOJIBI, a Takke ¢ 0e3BhIBOIHBIMU DT mpu BEICOKOM HACKHIIIEHHOCTH MTOBEPXHOCTHU MEYATHOM TUIa-
Tbl HaBecHbIMU 1OT.

HanMenbire HOMUHaJIbHBIE 3HAYEHUSI OCHOBHBIX Pa3MEPOB JIEMEHTOB KOHCTPYKLUU IeyaT-
HBIX IUIAT JJIS1 Y3KOTO MeCTa B 3aBUCHMOCTH OT KJlacca TOYHOCTH NPUBEICHBI B TaOIHIe 3.

Tabnuna 3 - HomuHanbHbIe 3HaU€HNUS OCHOBHBIX Pa3MEpOB AIEMEHTOB

KOHCTPYKIHH ITE€YAaTHBIX ILJIaT

VYcnoBHoe HomuHanbsHOE 3HaYEHHE OCHOBHBIX
0003HaueHHE pa3MepoB JUlsl Kjlacca TOYHOCTH
1 2 3 4 5
t, MM 0,75 0,45 0,25 0,15 0,10
S, MM 0,75 0,45 0,25 0,15 0,10
b, MM 0,30 0,20 0,10 0,05 0,025
v 0,40 0,40 0,33 0,25 0,20




VYcnoBHbIe 0003HAYEHUS, UCTIONB3YEMbIE B Ta0uIe 3:

t, MM — [IIMpUHA TIEYATHOTO MMPOBOTHHUKA;

S, MM — PacCTOSTHUE MEXIY KpasiMU COCETHUX DJIEMEHTOB MPOBOJISIIETO PUCYHKA,

b, MM — TapaHTUIHBIH MOSICOK;

y* - OTHOIIEHHWE HOMHUHAIBHOTO 3HAYEHHS JUaMEeTpa HaWMEHBIIET0 M3 METAJUTM3UPOBAHHBIX
OTBEPCTUI K TOJIIMHE NEYATHOM IJIATHI.

Jlyist cBOOOTHOTO MecTa yKa3aHHBIC 3HAUCHHSI JIOIMyCKASTCS YCTaHABJIMBATH IO 00JIee HU3KOMY
KJIaccy, a JJisl IepBOro Kjacca — yBeIMYMBaTh B JIBa pasa.

Jlomycku Ha nuHEHHBIE pa3Mepbl cTopoH BeIOuparoT o 'OCT 25346-82 u I'OCT 25347-82.

3a Hyab (Hauano koopauHat (HK)) B npsMoyronbHO# cuctemMe KOOpAMHAT MPUHUMAIOT (pUCy-

HOK 19):

6 \\\\ ;
4 N\ \\
* \
2
\ 2

a — HA4aJI0 KOOPJAMHAT — JIEBBIN HWKHUU YTOJI IUIATHI,
0 — Havyayo KOOpANWHAT, 00pPa30BaHHOE JIMHUSAMH MOCTPOCHHS
Pucynoxk 19 - Hauano koopauHaT neyaTHOM IUIaTh

[IeHTpBI Bcex OTBEPCTUI Ha YEPTEXKE NMEYaTHOM IUIATHI, BKIIIOYask KPENEXXHbIE, JOJDKHBI PacIlo-
JaraThbes B y371ax KOOpAMHATHOM ceTku. LleHTpbl oTBepcTuit s MHOroBsiBoaHBIX DT (Tae pac-
CTOSIHHE MEXJly BBIBOJAMH HE KPaTHO 1Iary KOOPAMHATHOM CETKH) PAcIIOIaraloTcsi B COOTBETCTBUU C
pa3Mepamu, yKa3aHHbIMHM B JOKYMEHTAIlMM Ha 3THU u3Jenus. B aToM ciydae neHTp oTBepCTHs, MpU-
HATOTO 32 OCHOBHOE (pEeKOMEHIyeTCsl MpuHUMaTh NepBbii BeiBoa MOT), pacronaraercs B y3ie Ko-
OpAMHATHOM CETKH, a OCTAJIbHBIE — 10 YEPTEXY (pa3MelaeTcss Ha CBOOOIHOM I10JIE JIUCTA).

Pa3zmepsl 1 KOHQUTYpaIHIO KPETeKHbIX U TEXHOJIOTHYECKUX OTBEPCTHI BHIOMPAIOT B COOTBET-
ctBuu ¢ ['OCT 11284-85, a pa3Mepbl MOHTaKHBIX, IEPEXOIHBIX U HE METANIM3UPOBAHHBIX OTBEp-
ctuii - B coorBercTBun ¢ OCT 10317-79.

[Tpu moGom Bapuante ycranoBkM MOT quaMeTpbl MOHTaXHBIX, IEPEXOIHBIX, METAJUTU3HPO-



BaHHBIX U HEMETAJUIM3UPOBAHHBIX OTBEPCTHI PEKOMEHIYETCSI BBIOMPATh U3 CIEIYIOIEeTo psa:

0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,1; 1,2; 1,3; 1,4; 1,5; 1,6; 1,7; 1,8; 2,0; 2,1; 2,2; 2,3; 2,4; 2,5; 2,6;
2,7;2,8; 3,0 MM.

Crangapt OCT 4.070.010-78 comep:kuUT peKOMEHAAIUU AJis BBIOOpa TUaMETPOB OTBEPCTUN U
KOHTAKTHBIX TUIOIIAIOK O] BBIBOABI ycTaHaBnuBaeMbix UOT (Tabnuma 4).

Tabnuna 4 - /luameTpbl OTBEPCTUN U KOHTAKTHBIX IIOIIAI0K

HuameTtp Jinaverp Huametp } MunumanbHOE
BBIBOJ1a KOHTaKTHOU PACCTOSIHUEC MCIKIAY
OTBEpCTHS .
JJIeMEHTa TUIONIAJIKH LIEHTPaMU OTBEPCTHUI
0,4; 0,5 0,9 3,0 2,5
0,6; 0,7 1,1 3,0 2,5
0,8; 0,9 1,3 3,0 3,75
1,0; 1,1 1,5 3,0 3,75
1,2;1,3;1,4 1,8 3,0 3,75
1,5; 1,6 2,0 4,0 5,0
1,7;1,8; 1,9 2,2 4,0 5,0

JlaMeTpbl MOHTaXXHOT'O OTBEPCTHsI HEOOXOAUMO BhIOMpPATh Oousiblle AuaMeTpa BeiBoAa Ha 0,5
MM. OTtBepcTus o BeiBoAbI IMC HaBeCHBIX 3JI€MEHTOB 3€HKYIOT ¢ JBYX cTopoH. DT, umeromue
IPSIMOYTOJIBHBIE BBIBOJIBI, YCTAHABIMBAIOTCS B KPYIJblE OTBEPCTHA. Y CTAHOBOYHBIE, IIPOXOJIHBIE U
TEXHOJIOIMYECKHE OTBEPCTUSI HE MMEIOT KOHTAKTHBIX IUIOMIA/IOK.

TonmuHy OCHOBaHUS NIEYATHOM IJIATHI ONPEACISAIOT B 3aBUCUMOCTHU OT YCJIOBUM IKCIUTyaTalluy
(I'OCT 16019-2001), MexaHn4YeCKUX Harpy3okK Ha MEYaTHYIO IJIaTy, €€ KOHCTPYKTUBHBIX OCOOEHHO-
CTell U HeOOXOJMMO YBS3bIBaTh C JUAMETPOM HCHONIb3yeMbIX oTBepcTuil B cooTBeTcTBUU ¢ ['OCT
23751-86.

[IIepox0BaTOCTh MOBEPXHOCTH MOHTAXKHBIX HEMETAJUIM3UPOBAHHBIX OTBEPCTHH M TOPLOB Iie-
YaTHOM IIaTBl PEKOMEHIyeTcsl BbIOMpaTh Ry < 80, MeTaJuIM3MPOBAHHBIX OTBEPCTHH = R, < 40
(T'OCT 2.309-73).

KoHTakTHBIC IUIOMAIKH JOJHKHBI OBITh MIPSMOYTOIBHON, KPYTIIOW HITH OJIM3KOM K HUM (DOPMBEL.
Jlns 0603HaYeHUs1 IEPBOrO BBIBOAA MHOTOBBIBOAHOTO MDT KOHTAKTHYIO IUIOINAAKY BBIOJIHSIOT 110
dbopMe, OTIMYHOM OT APYTHUX.

[TpoBOAHMKY Ha MEYaTHOM IaTe U300paxkaroT oaHOM nuHKUel. [IpoBOJHUKY MIUPUHON 2,5 MM
u Oosiee M300pakarOT IBYMS JHHUSMH (€CIH OHH COBMANAIOT C JHHUSAMHU KOOPIWHATHOW CETKH, TO
IIMPHHA MIPOBOJIHUKA HAa YepTeke He yKas3biBaeTcs). JlelcTBUTENbHAS LIMPUHA MPOBOJHHMKA OrOBa-
pUBaeTCs B TEXHUYECKUX TPEOOBaHUIX YepTexka.

Ha n3o00paxeHuM nedaTHOW IMJIaThl JOMYCKAeTCs HAHOCUTh HAJNHMCH, 3HAYKU WU T.II., B 3TOM

ClIy4dac ACacTCA 3allMCb B TCXHUYCCKHUX Tpe6OBaHI/I$IX qcpTeKa.



10 KoHcTpymMpoBaHue neyaTtHbIX nnat
AJNA KOPMYCHbIX UHTErpasibHbIX MUKPOCXEM

10.1 [NocnedoeamenibHOCMb KOHCMPYUpPO8aHuUsi nevYyamHou naamabli

Pa3paboTky medaTHON IUIaThl PEKOMEHJIyEeTCSl POU3BOIUTH B CIEIYIOIIEH MOCIeI0BaTEIbHO-
CTH:

1 - uzyuenue texuuyeckoro 3ananus (T3) Ha u3genue, B cCOCTaB KOTOPOTO BXOJIUT pa3padaThi-
BaeMasl revartHasl 1jara;

2 - B 3aBUCHUMOCTH OT YCJIOBHH 3KcIutyatauuu U B cootBeTcTBUM ¢ ['OCT 23752-79 onpenens-
€TCsl TpYyIIa )KECTKOCTH;

3 - BBIOOp THMA M KJlacca TOYHOCTH MedaTHOM iathl B cootBeTcTBUU ¢ [[OCT 23751-86;

4 - BoIOOp (pacueT) JMHEMHBIX pa3MepoB mnedaTHoM miaTel B coorBercTBUM ¢ ['OCT
10317-79;

5 - BBIOOp MaTepuana OCHOBaHUA NeyaTHoM miatel B cootBercTBUU ¢ 'OCT 1036-78, OCT
4 077.000;

6 - BBIOOP KOHCTPYKTHBHOT'O MOKPBITHS MPOBOJIHUKOB, KOHTAKTHBIX IUIOIIAJ0K U METaIU3U-
poBanHbIX oTBepcTuil B cootBeTcTBUM ¢ OCT 4 1'0.014.000;

7 - pa3MelleHue 3JIEMEHTOB ITPOBOSIIETO PUCYHKA,

8 - BBIOOp MeTO/1a MapKUPOBKU U ee pacnonoxenus B coorBerctBuu ['OCT 2.314-68, kieiime-
Hue - no 'OCT 2.314-68;

9 - pa3paboTka KOHCTPYKTOPCKOM JJOKYyMEHTAIUH.

I'pynna »xecTkocTH, MCHOIB3YEMBI MaTepual, JONOJHUTENbHAS 3allUTa OT KIMMAaTHYECKHUX,
MEXaHUYECKUX M JAPYTHX BO3ICHCTBYIOIUX (PaKTOPOB OMPEACISIOTCS B COOTBETCTBUHU C PEKOMEH/1a-
nusmu ['OCT 23752-79 u 3anuchIBalOTCS B TEXHUYECKUE TPEOOBAHUS YepTexka.

Bbi6op muna ne4amHou niamsl

[Ipu BbIOOpE THIIA TEYATHOM MIaThl HEOOXOAUMO YUUTHIBATH!

- BO3MOYKHOCTH aBTOMATHU3alMH [TPOLIECCOB U3TOTOBIICHUS, KOHTPOJIS U IUarHOCTUKU YCTAHOB-
KH HaBecHBIX OT;

- TEXHUKO-3KOHOMUYECKUE TIOKa3aTeINH;

- CTOUMOCTb OCHOBHBIX MAaTCPUAJIOB.
Bbi6op Mmamepuana ocHogaHUsl

Martepuan OCHOBaHUs 7S IEYATHOM IJIaThl BHIOMPAETCS B COOTBETCTBUH C TEXHUUYECKUMU YC-
noBusimu (TY) nmu TOCT 10316-78 u ¢ yuetom obecrieueHus: PU3NKO-MEXaHUIECKUX H DIIEKTPUYE-

CKHX MapaMeTpOB MeYaTHOW IiaThl. [[jIsi meyaTHBIX MiaT, SKCIUTyaTUPYEMBbIX B yCIoBHsIX 1-i u 2-i



rpynn xectkoctd (I'OCT 23752-79), pekoMenayeTcss IpUMEHATh MaTEpHUajl OCHOBAaHUS Ha OCHOBE
OyMmaru (reTuHaxc), a st 3-i 1 4-i rpymm *ecTKOCTH - Ha OCHOBE CTEKJIOTKAHU (CTEKJIOTEKCTOJINT).
B rtabmune 5 npuBeneHbl MaTepHanabl OCHOBAaHMH, PEKOMEHJIyeMbIE€ JUIsl M3TOTOBJIECHUS IEYaTHBIX
Iu1ar.

Tabnuna 5 - Marepuanbl OCHOBaHHUS JUISI U3TOTOBIICHUS TIEUATHBIX TIIIAT

HaumenoBanue M;\f;;);;na Tun neyaTHoOM miIaThl [Tpumeuanue
®DobrupoBaHHBIN ['®-1-35 (50), OnHOCTOPOHHSIS
TeTHHAKC ['®-2-35 (50) U ABYXCTOPOHHSA I'OCT 10316-78
miara
®DobrupoBaHHBIN C®d-1 35 (50),
CTEKJIOTEKCTOJIUT C®d-1 35 (50), To sxe To ke
C®-1H 50 (500,
C®-2H-50 (501),
CD-1-35T" (50I),
C®-2 35I" (50I')
DoJIbrupOBaHHBIN COHII-1-50, " TV6-05-1776-50
CTEKJIOTEKCTOJIUT I10- C®HII-2-50
BBILICHHOU
HArpeBOCTONKOCTH
TennocTolikuit Gosb-
TUPOBAHHBIN CTO®-1-2JIK - -
CTEKJIOTEKCTOJIUT

VYcnoBHOe 0003HaueHUE (POTBTUPOBAHHBIX MAaTEPHATIOB JTOMKHO COCTOSTh M3 MAapKU MaTepua-
Ja, €ro TOJIIIMHBI M 0003HAYEHUS CTaHIapTA.

[Tpumep ycnoBHOTO 0003HaUeHUS (POTBIUPOBAHHBIX MATEPHAIIOB:

reruHakc ['®-1-35-2,0 'OCT 10316-78;

creknorekcronut CP-2H-50I"-1,5 TOCT 10316-78.

Bbi60p KOHCMPYKMUBHO20 MOKPbLIMUS

JUis cTaOMIIBHOCTH 3JIEKTPUYECKMX, MEXAaHMUYECKHX U JIPYIMX IapaMeTpoOB IEYaTHOW IUIAThI
OPUMEHSIOT METAIJIMYECKUE M KOHCTPYKTHBHBIE HEMETaUIM4eCKHe MOKpBITUS. KOHCTpyKTHBHBIE
MeTajuiInyeckue NokpeiTusi BeIOMpatoT B cootBeTcTBUU ¢ OCT 4 '0.014. 000. Bua u TonumHy mo-
KPBITHS YKa3bIBAIOT HA yepTexke. PEKOMEHIyeTCsl MCO0Ib30BaTh METAILJIBI U CIUIABBI, IPUBEICHHBIE B

Tabymue 6.



I[J'I}I 3alIUThI MEYaTHOM IJIAThI OT BOSI[GI\/’ICTBI/ISI BJIar UCIOJIB3YIOT JIAKOKPACOYHBIC IMOKPHI-

THUA.
Ta6mumma 6 - KoHCTpyKTUBHBIC TTOKPHITHS TIEYaTHBIX TUIAT
TonmmHa NOKPHITHA,
Bun nokpeitus Hasnauenue nokpsitus
MKM
3amuTa OT KOppO3uH, OOecredeHue
Cmuas Poze 1,5-3 m PP ’
MaseMOCTH
CniiaBs 0JIOBO-CBUHEI] 9-15 To xe
VYilyynieHue 3JIEKTPUYECKOW IPOBOAU-
Cepebpsinoe 6-—12 Y p poBO
MOCTH
Vaydinenue >IEKTPUYECKON TMPOBOIU-
Cepebpo-cypbMma 6-12 MOCTH M TOBBIIIEHHE W3HOCOYCTOMYHU-
BOCTH KOHIIEBBIX KOHTAaKTOB
VYayumieHue 31eKTpUYECKON MPOBOIU-
MOCTH, YMEHBIIECHUE IMEPEXOHOTO CO-
30J10TO U €ro CILJIABBI 0,5-3 - Y pexon
MPOTHUBJICHUS] U TOBBIIIEHHUE H3HOCO-
YCTOMYMBOCTH KOHTAKTOB
CHMI)XEHHE TEepEeXOHOTO COMpPOTHUBIIE-
ITanmaguesoe 1-5 HUSI U TOBBIIIEHUE H3HOCOYCTOWYHBO-
CTH KOHLEBBIX KOHTAaKTOB

Pa3smeweHue u ycmaHoeka N3T

Br16op BapuanTa ycraHoBku DT 1 ux pa3menieHust OCYIIECTBISAETCS KOHCTPYKTOPOM B COOT-
BerctBuu ¢ ['OCT 29137-91. [Ipu pacnonoxennu HaBecHBIX DT HEOOXOIUMO YIUTHIBATS:

- panMoHaabHOE B3auMHOE pacnoyioxkenue U T (mpocToTa TpaccupoBKH);

- obecrieueHre aBTOMaTU3UPOBAaHHOI cOOpKH, MaliKu, MOHTaXa,

- obecrieueHme BHICOKOM HaJIe)KHOCTH, MAJIBIX Ta0apuTOB, MacChl, MUHUMAJIbHON CTOUMOCTH U
T.J.

[Tpu ycranoBke UDT Ha mewyaTHyO IaTy IJIs KaXIOTO BBIBOJIA dJIEMEHTA JOJIKHO OBITH OT-
JIEIBHOE MOHTaXHOE OTBEPCTHUE MJIM KOHTAKTHAs IUIOLIAJKA. DJIEMEHTHI C BBIBOJAMM IPAMOYTOJIb-
HOT'O WJIM KBAJPATHOI'O CEUEHUS YCTaHABIMBAIOTCS B KPYIJIbIE OTBEPCTHSL.

B ¢yHKIMOHANBHBIX y351aX OJHOIUIATHOW KOHCTpyKuuu DT HeoOXoauMo pa3memaTs napain-
JIEJIbHO TIOBEPXHOCTH MEYaTHOW IJIaThl ¢ OJIHOM cTOpoHBI, KopmycHble UMC ¢ minaHapHBIMH BBIBO-
JlaMH JIOIy CKAaeTCs paclonaraTh ¢ IByX CTOPOH I€YaTHOM IUIATHI.

Ha neuatHoi#t muiate kopnyca UMC Heo0xoaMMo pa3Melars HapajiesIbHO OCSIM KOOpJIMHAT-

HoM ceTkd X,Y ¢ OIMHAKOBOM OpueHTanuenl Kopmycos (pucyHok 20).
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Pucynoxk 20 - Opuenranus UMC na neuaTHoM 1uiare

Paccrostaust mexny odhopMmoBaHHBIMU BhiBoJgaMu DT mnm paccTosHUS MEXKIY BBIBOJAMU CO-
CEIHUX DJIEMEHTOB JIOJKHBI OBITH KPATHBI IIary KOOPJAUHATHOM ceTKH (2,5 wnu 1,25 Mm).

Hagecnanie DT kpemsTcs k me4aTHOW IUIaTe 3amaiikod BBIBOJOB (BKJIFOYAs HE3aCHCTBOBAH-
HBIC BBIBOJIbI) B METAJUTM3UPOBAHHBIC OTBEPCTHUS WM K KOHTAKTHBIM riomaakam (st UMC c mna-
HapHBIMU BbIBoAaMK). Crioco6 kperuienus UOT oroBapuBaeTcss B KOHCTPYKTOPCKOM JOKYMEHTAIIUU
Ha u37enue.

Bri6op BapuanTa yctanoBku 9T npoussoaurcs B coorBetctBuu ¢ I'OCT 29137-91 (B TexHu-
YeCcKH 00OCHOBAHHBIX CIy4yasX KOHCTPYKTOP UCHOJIb3yEeT OPUTHHANBHBIN BapuaHT ycTtaHOBKH UIT ¢
00s13aTeILHBIM MOSCHEHUEM Ha TIOJIC YePTEexka).

10.2 PekomeHOauyuu no pasmeuw,eHuro MMC Ha neyamHoU nname

U mpaccupoeke rne4yamHbIx rMPoeoOHUKOE8

10.2.1. ITpu pazmemennn MMC Ha meuaTHOM TuiaTe HEOOXOAUMO OOecreYrMBaTh MUHUMAIh-
HYIO IJTUHY COCTUHUTENBHBIX TPOBOAHUKOB MEXKIY HUMHU.

10.2.2. JIns yMeHbIIEHUsT TTIOMEX, 00YCJIOBJIEHHBIX MHIYKTUBHOCTBIO IIIMH TMTUTAHUS U 3a3eMJIe-
HUS, PEKOMEHIyeTCsl YBEJIMUMBATh MIMPUHY IIMH 70 2 = 5 MM, pacrionarasi uX Apyr HOJ IPYroM Ha
COCEIHHUX CJIOSX JUIS TIOJTYUYCHHST BO3MOXKHO OOJIBIIEH eMKOCTH (QIIIBTPA.

10.2.3. JIns yMeHbIIeHUs] TOMeX, 00yCIOBICHHBIX €MKOCTHOW W MHAYKTUBHOM Napa3uTHBIMHU
CBSI3IMHU MEX]y I€YaTHBIMU MPOBOJHUKAMHU, PEKOMEHAYETCS YBEJIWYUBATH PACCTOSHUS MEXIY
CMEXHBIMHU MPOBOJHUKAMHU W pACIojaraTh MUX B CMEXKHBIX CIOSIX BO B3aUMHO MEPIICHINKYISIPHBIX
HaIpaBJIECHUSX.

10.2.4. JlnrHa neyaTHOro MPOBOJAHUKA HE JIOJKHA MPEBBIIIATH AOIMYCTUMBIX BEJIUYUH, ONpE/Ie-

JSIEMBIX U3 YCIOBHS TOMeX0ycToHunBoCcTH MMC 1 HX MaKCUMaIBHOTO OBICTPOICHCTBHS.



10.3 MemoObI ycmaHOBKU U 3aKpernsieHUs1 KoprnyCHbIX

MUMC Ha neyamHoU niname

Kopnycueie UMC MoryT uMeTh IIThIpeBbIE BBIBOABI (Kopiryca tuna 1202.14) m nimanapHble
BBIBOJIBI (Kopiryca Tuna 4102.14). Paznuunbie koHCTpyKiMK BbIBOJ0B UMC TpeOyroT pa3HbIX METO-
JIOB UX YCTAaHOBKH M 3aKperieHus (3armaiku BbiBoI0B) Ha nedaTHoi mate ('OCT 29137-91).

NMC Ha medaTHOHM IUIaTe OJDKHBI PacHoyiaraThCsa psiIaMHM MapajlieIbHO OCSIM KOOpAMHAT,
HThIpbKOBBIE BBIBOABI IMC 10J1KHBI HAXOAUTHCSA B OTBEPCTUSX, PACIIOIOKEHHBIX B y3J1aX KOOPAU-
HATHOM CETKH MEYATHOM IIaThI.

NMC c nnaHapHbIMHM BBIBOJAMH JIOJDKHBI PacrojiaratbCs Tak, YTOOBI UX BHIBOJBI ObLIHM CHUM-
METPUYHBI OTHOCUTEIHHO KOHTAKTHBIX IJIOIAJ0K, 3 KOHTAKTHBIE TUIOIMIAIKU TOJKHBI OBITh CUMMET-
PUYHBI OCSM KOOpAMHAT.

Merton yctanoBku u kpemieans MMC nomken oOecrieuuBaTh JIOCTYI K J1I000H MUKpOCXeMe, a
€e TIepBBIN BBHIBOJI YCTAHABIMBACTCS HAa KOHTAKTHYIO IUIOINAAKY, UMEIONIYI0 (hOpMy, OTIIMYHYIO OT
npyrux (MpsMOyTosbHas U T.1.). Beioop mara ycranoBkn UMC Ha medaTHyIo IJ1aTy ONMpeaeseTcs
tunopazmepom kKopiryca UMC, Cl0XHOCTBIO 3JEKTPUUYECKON MPUHIUIUATBHON CXeMbl, TpeOyemMoin
IUIOTHOCTBIO KOMIIOHOBKH, TEMIIEPATYPHBIM PEKUMOM U IPYTUMHU (haKTOPAMH.

[Ilar ycTaHOBKHM KOPIYCHBIX MHTETPAJbHBIX MHUKPOCXEM BBIOMPAETCS C y4E€TOM MPUMEHEHHUS
koopauHatHou cetku (TOCT 10317-72), npu 3TOM 1m1ar, KpaTHbIA 2,5 MM, Beioupaercs 1t UMC c
LIarOM pPacroJIOKEHUs BEIBOAOB 1,25 MM.

Pexomennau mo BbiOOpy mara ycraHoBkn MMC ansi pa3nuuHBIX THUIIOpa3MEpOB KOpIyca
MIPUBEJICHBI B TAOJUIIE 7, a TapaMeTpbl HEKOTOPBIX TUIopa3mMepoB kopirycoB UMC — B Tabnure 8.

Ta6muma 7 - Pexomenaaruu o BeiOopy mara yctanoBku UMC

Tun xopryca UIMC _ Cpesmee wmcno [lar ycranosku UMC
3aICUCTBOBAHHBIX BEIBOJI0OB Ha HeanHyIO HHaTy, MM
1202.14 5 T
Tome 6 225x% 17,5
2102,14 7 -
Tome 9 22.5x 15
3103.12 3 Sa1as
fome 8 15x 15
10 15x 17,5
410214 10 E—
Tome 1 20 x 10
12 20x 12,5




Tabnuua 8 - [Tapametpst kopmycoB UMC no 'OCT 17467-88

Tun XapakTepucTHKa Pazmepsnl KommuecTBo Macea.
Kopmyca Kopmyca KOpIlyca, MM BBIBOJIOB ’
1202,14 [IpssmMoyronbHBII § 19.5x7.5%7.5 14 1,5
METAJIJIOCTEKIISIHHBIN

2102,14 HpHMoyFOHBHBEH 19,5x7,5x5.0 14 1,0
IJIACTMACCOBBIN

4102,14 [IpsiMoyTroNbHBIN } 9,5x5%2.5 14 1,0
METaJIJIOCTEKJISIHHBIH

3103,12 Kpyrasrii O 9.5 12 1,5
METaJUIOCTEKJISIHHBIN ’

11 OnpegeneHue rabapuTHbIX pa3mepoB
nevyaTHbIX nnar

11.1 3o0HHasi cmpykmypa ne4amHbIx njaam

Ha nayanpHOM 3Tare KOHCTPYHPOBAHUS MEYaTHOM MJIaThl MOHTaXKHYIO IJIOIIA (b TUIATH pa30u-
BalOT Ha 30HBI C YYETOM BHJI0B KOMIIOHOBKH: KaCCETHOW, OTKPBITOW U CMEIIaHHOW. 30HHAsl CTPYKTY-

pa pa30oueHus TJIOMIAIU TUTaThl TTOKa3aHa Ha pucyHke 21.

B A B
| C |
D E D
F

A - 30Ha nacnopra yCcTponcTBa; B - 30Ha kpennenus ppraaros; C - 30Ha 3JIEMEHTOB KOHTPOJIS U
JIUarHocTHky; D - 30Ha pacnpenenuTenpHelX WKH; E - 30Ha MOHTa)xHOro noJs; F - 30Ha KOHIEBBIX
NE€YaTHBIX KOHTaKTOB

PucyHnok 21 — 30HHast cTpyKTypa I1aThl KaCCETHOW KOHCTPYKLIUU

PaccMoTpuM Ha3zHaueHHE KaKI0M U3 30H.

3o0Ha A nperHa3HayYeHA JUIsl HAHECEHUS ACIIOPTHBIX JAHHBIX HA YCTPOMCTBO.

3ona B npeaHa3HaueHa JUIs yCTAaHOBKM PbIYaroB PacuI€HEHUs MEYaTHOW IUIAaThl C COEIMHUTE-
JIEM BHEIIHUX CBS3€M W A KpemyieHUs ycTpoicTBa. Pa3mepbl 30HbI 3aBUCAT OT KOHCTPYKLIUU

pBIYaAroB.



3ona C - 370 BCIOMOTraTeNbHbIN YYacTOK, IIPEIHA3HAUEHHBIN U1 pa3MEIICHHUs] Ha HEM KOH-
TPOJIHBIX THE3]I, Py4eK, CheMHUKOB U T.JI., YCTAHOBKA KOTOPBIX JIOJDKHA OBITh TEXHUYECKH 0OOCHO-
BaHa. Pa3zmep 30HbI C onpenensercs TUIIOM U KOJMYECTBOM pa3MEILEHHbIX 3JIEMEHTOB U HE JOJIKEH
ObITh OosbIe 10 MM.

3oHa D - 3T0 30Ha pacnpeAenuTENbHBIX HIMH “TIMTAaHUE - KOPIyc™, MpeaHa3HauYeHHas I UX
MPOKJIAJIKA BOKPYT MOHTQ)XHOI'O MOJIs nevaTtHoil miatel (3oHa E). PacnpenenurenbHble HIMHBI BbI-
MOJIHAIOTCA TEM K€ METOAOM, YTO U OCHOBHBIE MeuyaTHble NpoBoaHUKU. [llupuHa mumH “nuranue-
KOpITyC ~’ 3aBUCHUT OT TOKa, IOTPEOIIIEMOr0 YCTPOWCTBOM, M BbIOMpPAETCs B 3aBUCUMOCTHU OT JOILyC-
TUMOT'O TOKa, MPOXOJAIIEro MO LIMHE “TIMTaHHe-IPOBOJHHUK’, OT METOJa M3TOTOBJIEHHS NEeYaTHON
IU1aTel, ee rabapuTHeIX pasMepoB U tumna coeaunutens (IOCT 23751-79). 3naueHust 1OMyCTUMOTO

QJICKTPHUYCCKOI'O TOKA JJI MEYATHBIX IMPOBOJHUKOB IIPUBCACHEI B Ta6J'II/IHC 9.

Ta6nnua 9 - 3aBUCHUMOCTh AOIIYCTHUMOI'O TOKA OT HIUPHUHBI [ICYATHOTO ITPOBOJHUKA ITPU KOM-

GI/IHI/IpOBaHHOM IIO3UTUBHOM MCTOAEC U3IrOTOBJICHUA MIeYaTHOM MJIaThl

7o) o 7o) o o o ) o o o o o o
meHHa — (\l“ ('\l.\ o ﬂ'“ lﬁ.\ \O“ l\“ OO.\ q lﬁ.\ q q
MPOBOJHUKA, MM S =) S S S S = = S —_ —_ ~ s
JlomycTUMBIN AJ1EK-

%1 <+ N ) 0 <t ) Ne) 9\l 0 = o ) )
TPUHCCKHUH TOK (A) N | T e o e TN xR
npu ToimuHe poprrt | © | S | S | o | S | S | S |~ | = |~ | & | |
35 MKM
JlonmycTuMBbIi dJ1€eK-

%1 o) Ne) 0 o~ Ne) e <t on o o 7o) o o
TPUYECKUU TOK (A) S - - i S I S R R S I O I R 4
npu TonuuHe Gonpru | < =) = o S S — — — — I en n
50 MKkM

PacnipenenutenbHple MIMHBI COSAMHSIOTCA C KpaWHUMH BbIBogamH coeaunutens tuma CHIIT
unu ['PIIM. Jlomyckaercss CO€IUHATh MIMHY C HECKOJBKMMHU KOHTAaKTaMU COEAMHUTENA. B Kaxkmon
30HE pacHpeeUTENbHBIX MIHH (30Ha D) BHIMOMTHIIOT 10 OTHOMY OTBEPCTHIO TUAMETPOM 3,2 MM Ha
paccTosiHuU 7,5 MM OT HM)KHETO Kpasi IUIaThl U 5 MM OT KPOMKH IUIAThl (PUCYHOK 22). DTH OTBEPCTUS
SIBJISIFOTCS. TEXHOJIOTUYECKON 0a30i MPU M3TOTOBJICHUU TUIATHI U MOTYT OBITh MCIOJIB30BaHBI B Kaye-
cTBe 0a30BBIX OTBEPCTHH JJI TOYHOW (PUKCAIMH TUTATHI TP aBTOMATHU3MPOBAHHOM KOHTpoJie. Bri-

IIOJIHCHHUEC 3THUX OTBCpCTI/Iﬁ 00s13aTEIbHO HE3aBHUCHMO OT KOHCTPYKTUBHOT'O UCIIOJIHCHUS IJIATHI.
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Pucyuoxk 22 - ®opma mmH “nuradue - Kopiyc’
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ITepexon ot pacnpeaenuTenbHON MKHBI B 30HY E 1 30HYy C BBINOJHAIOT ¢ MOMOIIBIO MMEYAaTHBIX
MIPOBOJHUKOB MJIU C MOMOILbIO HABECHOM IIHMHBI, KOTOpasi COEIMHSAETCS C paclpeneanuTeNbHON 1Iu-
HOU TIpu moMoIy naiku. HaBecHast mmHa pa3pabaThIBaeTCs KOHCTPYKTOPOM IO TOTIOJIOTUM TIEpe-
MEHHOH 4aCTH MOHTaXa.

B kadectBe marepumana muHbl MOxHO npuMeHsTh A-ITH-0,5 T'OCT 19904-74, 5-11-10KII
I'OCT 16523-70, a Takke CIUIaBbl HA OCHOBE MEJIU U IPYTHE MaTEPUAIbI.

3ona E npennasznadena s ycraHoBkn UMC u nqpyrux MUOT. B ciyuae ucnonszoBanus UMC
MOHTa)KHOE T10JI€ TIeYaTHOM TIaThl YCJIOBHO JENAT Ha 30HbI, B K&XKJI0M M3 KOTOPOIl HaXOAUTCA Moca-
JIOYHOE TI0JIE TIOJ] OJIHY MHUKpocxeMy (pucyHOk 25). KoopauHaTel 30HBI 3a7aI0TCS apaOCKUMH Q-
paMu 1 OyKBaMH JIATUHCKOTO MK pycckoro andasuta. Takum obpazom, kaxaas UMC umeer cBon
€MHCTBEeHHbIe KoopauHaThl. L{udpbl 1 OyKBBI BBINOIHAIOT TEM K€ METOAOM, UYTO U MeYaTHbIe Ipo-
BOJIHUKH, UM HAHOCST KPACKOH.

3ona F npennazHaueHa Asi OpraHU3alii BHEIIHUX coequHeHuid. [Ipn kacceTHONH KOMIIOHOBKE
JUTSL BHEIITHUX CBsI3eil ucnonb3yroT coeannutenu Tuna CHII ¢ pa3HpiM 4riciom KOHTakTOB. KOHTAaKTHI
y 3TUX COEIMHUTENEH pacnoiaraloTcs ¢ JIByX CTOPOH MEYaTHOM IUIaThl (HalpuMep, Mpu COeqUHUTE-
JIe C YUCJIOM KOHTaKTOB 24 Ha KaX/0H CTOpPOHE MEeYaTHOW IIaThl PacIoyIOKEHO MO 12 KOHTAKTOB).
®dopma 1 pazMepbl KOHIIEBBIX MEYATHBIX MPOBOJIHUKOB (KOHTAKTOB Ha MEYATHOM TUIATE) AJIA COCIH-
autens CHII npuBenensl Ha pucyHke 23, a popMupoBaHUE KOHTYypa M pa3Mepbl COCAMHUTEINS - Ha

pucyHke 24.
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Pucynoxk 23 — Pasmeps! u hopma KOHIIEBBIX Me4aTHBIX KOHTAaKTOB (Trra CHIT)
(1* - pa3mep 111 CIPaBOK)

Cropona ycranosku UMC

Pucynok 24 — ®opmupoBaHie KOHTYpa IUIaThl U TPOCTAHOBKA pa3MePOB
Pasmep L, BeiOupaeTcsi B 3aBUCUMOCTH OT THIIA COCTUHUTENS OTBETHOH YacTu. Pa3Mepsl 30HbI
onpenenstores marom ycraHoBku UMC no asym koopaunaram (X,Y). Ilone nedatHo# miatel, pas-

OuTOE Ha 30HBI, I0KA3aHO Ha PUCYHKE 25.
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Pucynoxk 25 — MoHTa)xHOE TI0JI€ TIIaThl, Pa30MTOE HAa 30HBI



11.2 Pacyem pa3mMepoe MOHMa)XHO20 MnoJisi ne4yamHolu niamabl
MuHuManbHbIe pa3Mepbl MOHTaXHOT'O 1OJIs (CM. pUCyHOK 21) o koopauHaram X, Y omnpene-
JISIFOTCS TI0 CIeAyIomuM (Gopmymnam:
pa3sMep MOHTaKHOTO MOJIS 110 KOOpArHaTe X:
Lyn (x) = tx(xy—1) +Ix;

pasMep MOHT)KHOTO MO 10 KOOpAUHaTe Y:
Lyngy) =ty (ny=1) T 1y,

rae by, ty — mar yctaHoBku UMC 1o ocsim X 1 Y COOTBETCTBEHHO (CM. TaOIHILy 7);
ny — xomnuectso UMC B pany;
1y — KOIIMYECTBO PSIOB;

[ X [ y — pasmep Mex Ly Kkpaitnumu BeiBogamu koprnyca MMC no koopaunatam X u Y.

11.3 Pacyem u ebi6op NNUHelUHbIX pa3mMepoes rneyamHou niaamsbl

PaccunraB pasmepsl MmoHTaxkHOTO 110181 (E), MOXKHO ompenetnTh MUHUMAJIbHBIC JINHEUHBIC
pa3mepsl ieyaTHOU maTel mpu yctaHoBke UMC ¢ 01HO# CTOPOHBI TIaThI (PUCYHOK 26).

JInHeHbIN pa3Mep NeYaTHOM IIaThl 10 ocu X:

Ly2>te(mey—1)+x;,+x,+ 1

Y2 ‘ ““““““““““““““““““““““““ !

3o0Ha E - MoHTaXHOE T10J1€

A NN X |
Iy

Xi

Pucynok 26 — Onpeznenenne MUHUMAJIBHBIX Pa3MEPOB NIEYATHOM IJIaThI
JInHelHbIN pa3Mep nevaTHOM IUIaThl 110 OCH Y:



rae Iy, l‘y - mar ycranoBku MMC no ocsim X n'Y;

Ny - konuyectBo MIMC B otHOM pty;

I’ly - konnuecTBo psinoB UMC;

lx’ ly - pa3Mep Mexay KpaiiHumu BeiBogamu kopryca UMC o ocsim X n Y

X, X - KpaeBble MoJis Ha TIaTe (x; = x; = 2,5; 5 Mmm);

Y] — KpaeBoe IoJie Ul JIEMEHTOB BHEHNIHEH KOMMYTAILlUH: ONIPEJEISeTCs CyMMOW yCTaHOBOY-
HOTO pa3Mepa COeIUHUTENS 10 ocu Y U 2,5 MM;

Y2 — KpaeBoe 1oJe I 3JIEMEHTOB KOHTPOJIA, Kak npasuiio V> < 10 mM. IIpu orcyrcTBun sie-
MEHTOB KOHTPOJIS )y = 5 MM.

Paccuntannbie TUHEHHBIE pa3Mephbl MEYaTHOH IUIAThI HEOOXOIUMO MPUBECTH B CTOPOHY yBe-

nuyeHus pazmepoB B coorBeTcTBuM ¢ ['OCT 10317-79.

12 OchopmMmneHune YepTexen neyvyaTHbIX nnaTt

12.1 O6wue mpebosaHus

Odopmienune yeprexeil NMEYaTHBIX IJIAT TOJDKHO MPOM3BOAUTHCA B cooTBercTBHHM ¢ ['OCT
2.109-73 u I'OCT 2.417-91.

YepTek IOMKEH COJIEP>KaTh OCHOBHBIE MPOEKIUU IJIAThl C MEYaTHBIMHU MPOBOJHUKAMH U OT-
BEPCTUSAMH.

Ueprexx OII u JAIIT umeer na3Banue ‘““Ilmara meuarnas”. Emy mnpucBamBaeTcs Kiacc

BI'VU. XXXXXX.XXX. Yeprexu BeINOTHAIOTCS B MacmTade 1:1, 2:1, 4:1, 5:1, 10:1.
Ha ueprexxe Hanocar xoopauHathHyio cetky (I'OCT 10317-79) nunusmu TonmuHoi 0,2 -

0,5MM ¢ BBIOpaHHBIM IIAroM B MaciTade, yKa3aHHBIM B OCHOBHOM HAJITMCH YepTexKa.

JIMHUM KOOPIMHATHOM CETKH HyMepyIOT apaOCKUMHU LU(ppaMu 4epe3 OJIUH MM HECKOJIBKO I1a-
roB, HO He Oojee nATH. J[omyckaeTcs MpOCTaHOBKA HOMEPOB JIMHUM KOOPIUHATHOM CETKH IO YeThl-
pPEM CTOpPOHAM YepTerka NEYaTHOM MIIaThlI.

[IpoBogHMKY MMPUHON MeHee 2,5 MM N300pakaroT CIJIOLIHONW yTOJIIEHHOM JIMHUEH, TONIHA
KOTOpOHM paBHa JBYM TOJIIWHAM KOHTYPHBIX JIMHUH, a MPOBOJHUKN IIUPHHOHN Oojee 2,5 MM MOTYT
n300pakaThCsl AByMsl JIMHUSIMH, U €CJIM OHHM COBIAJAIOT C JUHUSAMHU KOOPAWHATHOM CETKH, TO IIUPU-
Ha [1eYaTHOrO IPOBOJHUKA Ha YEpTEXe HE yKa3blBaeTcs. [IpoBOIHUKY 3aaHHOMN IIMPHUHBI yKa3blBa-
IOT Ha YEPTEKE.

Kpyrabie oTBepcTus M Kpyriible OTBEPCTHS C 36HKOBKOM PEKOMEHY€eTCsl N300paxarb OAHON



OKPY’KHOCTBIO. JIMaMeTpbl OTBEPCTH, 36HKOBKUA M KOHTAKTHBIX IUIOLIAJO0K MO/ IITHIPEBBIE BHIBOIbI
HUMC BbIOHMpaOT B 3aBUCUMOCTH OT TOJIITUHBI ITe4aTHOM Tu1aThl (Tabmuna 10).
Ta6mmma 10 - Bei6bop nruaMeTpoB OTBEPCTHI B 3aBUCUMOCTH OT TOJIIIIHHBI

MeYaTHOM TIATHI (B MM)

TommmAaa neyaTHOU IIATHI
1,0 1,5 2,0
JuamMeTrp MeTalNTM3UPOBAHHOTO OTBEPCTHUS 0.8 70! 0.8 1.07012
9 b b
JlnameTp KOHTAKTHOM TIJIOIIAAKU 1,8.0.1 1,801 2301
2 -0, 2 -0, s~’-U,

Pa3MepLI OTBepCTHﬁ, X KOJHUYCCTBO, PasMCpbl KOHTAKTHBIX INIOIIAAO0K W APYIruc CBCACHUA
MOMEIIAIOT B TaOuIle Ha moJie uepTexa (Tadmuma 11).

Ta6muma 11 - Tabnuma nys pa3MenieHus JOMOTHUTENHFHOU HHPOpMaITUK

YciaoBHOE HaMETPhI HaMeT
A pv Hamuuue A P Kommuectso

0003HaueHue OTBEPCTHI, KOHTAKTHBIX "

N MeTaJUT3aluni OTBEPCTUM

OTBEPCTUM MM IUTOLIA0K
30 30 35 30 25
150
UroOb! pa3iuuaTh Ha YEPTEKE OTBEPCTHS PA3HBIX PAa3MEPOB, MPUMEHSIOT YCIOBHBIC 0003HAYE-

Hus (Tabnuma 12).

Tabnuua 12 - PekoMeHayemMble yCIOBHBIE 0003HAUEHUsI OTBEPCTUI HA IeUaTHOH 1jiate

JluamMeTp OTBEPCTHS, MM 0,6 0,8 1,0 1,3 1,5

* & & 4 | 4

Jlnst mpoCTaHOBKM yCTaHOBOYHBIX pazMepoB noa MMC KOHTaKTHYIO TPyIIy B YBEJIMYEHHOM

YcnoBHbIE 0003HAUEHUSI OTBEPCTHIM

MaciiTade n300pakaroT Ha CBOOOHOM TOJIE YepTexka.

MapkupoBKy IJIaThl pacrojiararoT Ha YepTexe ¢ OJHON MM JBYX CTOpOH. Pazmep mpudra u
Croco0 MapKUPOBKH YKA3bIBAIOT B TEXHUYECKUX TPeOOBaHMIX depTexka. [Ipu HeoOX0IMMOCTH MOXK-
HO yKa3bIBaTh TPAHMIIBI YIACTKOB ILJIATHI, KOTOPHIC HE JIOMYCKACTCs 3aHMMATh POBOAHUKaMHU. [ 'pa-
HUIIbI YYaCTKOB 0003HAYAIOT IITPUXITYHKTUPHOM JIMHUCH.

12.2 lNocnedoeamesibHOCMb U NMPUMEPHbLIU COCMae MexHU4YeCcKuXx
mpeb6oeaHull K Yyepmexy ne4amHou niaamsl
TexHuueckue TpeOOBaHUS K YEPTEXKY pa3MemaroT Hall “OCHOBHON HAAMHMCHIO”, 3aMUCh TPEOO-

BAHUU MTPOU3BOJMUTCS CBEPXY BHU3:

%
1 Pazmep miig cipaBok.



2 [leyaTHyto MIaTy U3roTOBUTH (yKa3aTh METOJ U3TOTOBJICHMUS).

3 IleuatHas miara pommkHa cootBeTcTBoBaTh ['OCT 23752-79, rpynna kecTkocTH (yKas3aTb
TPYIITY KECTKOCTH).

4 Knacc Tounoctu (ykazath knacc) no 'OCT 23751-86.

5 Iar xoopauHaTHOM ceTkH ....MM, [OCT 10317-79.

6 dopma KOHTAKTHBIX IIOMIAJOK IPOU3BONBHAL, by = ...(yKas3atsh).

7 TlokppITHE KOHTAKTHBIX IUIOIIAJOK, MEYATHBIX MPOBOJHUKOB U METAIJIM3UPOBAHHBIX OT-
BepcTuil ...(ykas3ath B cootBercTBUM ¢ OCT4 I'0.014.000).

8 Mapxkuposarts kpackoit MKDU, yepnsrit mo OCT4 1'0.054.205, mpudt 3 mo HO.010.007.

9 OcranpHas MapKUpPOBKA IMOKa3aHa yCJIOBHO (€CJIM OHA MTOKa3aHa Ha YEePTEXKeE).

10 Heyxa3aHHble IpeesibHbIE OTKJIOHEHUS pa3MepoB = ...(yKasaTh).

11 Ilnara gomxHa coorBercTBoBaThL ' OCT 23751-86.
12 Ocranbhuble TexHuueckue Tpedosanus no CTh 1014-95.
13 OdopmrneHne c60poyUHbIX YepTexen PyHKLUMOHASNbHbIX Y3J10B

Ha NeYaTHbIX NnaTtax
13.1 O6wue mpebosaHus

UYepTex NOIKEH COAEpKaTh OCHOBHbBIE MPOEKIMHU IaThl ¢ yctaHoBleHHbIMU UOT. Ueprexy

npucBauBaroTcs kiace bI' YU XXXXXX. XXX u HaumeHoBanue usaenus. Hanpumep:
MoaynsTop KBaapaTypHbIH
COopouHbIi yepTex

CO0poYHBIi yepTex MevyaTHOMN MIIAThI 1OJIKEH COJepKaTh:

- u300paxeHue cOOPOYHOM €IMHUIIBI, Jarolllee MPEeACTaBICHUE O PACHOIOKEHUN U B3aUMHOMN
CBSI3M COCTaBHBIX YacTEH, COEUHIEMBIX MO JAHHOMY YEPTEKYy, U 00ecledrBaroIiee BO3MOKHOCTD
OCYILECTBIICHUS] COOPKU U KOHTPOJIsI COOPOYHOM €TUHMIIBI;

- pa3Mmepsl, NpeenbHble OTKIOHEHMsI, APYTUe MapaMeTpbl U TpeOOBaHUs, KOTOPBIE IOJIKHBI
OBbIThH BBITMOJIHEHBI WJIM IPOKOHTPOJIMPOBAHBI 10 JAHHOMY YEPTEXKY;

- HOMEpA MO3ULUHI COCTaBHBIX YacTel, BXOASIINX B U3/IEIIHUE;

- rabapuTHBIE pa3Mepbl U3JENus, YCTAHOBOYHbIE, MPUCOEAUHUTENbHBIE U APYTHEe HEOO0XOau-
MBIE CIIPABOYHBIE PA3MEPBI U Pa3MEphI, BHIIIOIHAEMBIE 10 JAHHOMY YEPTEXKY.

[TeuaTHbIEe TPOBOJHUKH Ha depTeke He nzoOpakaroT. HaBecubie DT n3o0paxaroT ymnporeH-
HO (0e3 BBIBOJIOB) M pacrojararoT napamiesbHo noBepxHocTH iatel, UMC pacnonararor KirouaMu

B OJIHYy CTOPOHY U MapajuIeIbHO CTOPOHAM KOHTYpa ILIaThI.



13.2 lMocnedosamennbHOCMb U NPUMEPHbIU COCMa8 MexHU4YeCKUX
mpeb6oeaHull kK Yepmexxy ne4yamHou niaamabli

1* Pa3zmep nist cripaBoK.

2 VYcraHoBKy 35eMeHTOoB npousBoauts o 'OCT 29137-91.

3 Illar xoopauHatHOU ceTku 2,5mMM (wu 1,25Mm). DnemeHTH (ykas3arh, kakue DPD) ycraHo-
BuTh 10 'OCT 29137-91. Ilo3unmonHbIe 0003HAYCHHSI SJICMCHTOB TTOKa3aHbI YCIIOBHO.

4 Texuuueckue TpedoBanus k MoHTaxxy OPD no I'OCT 23592-79.

5 TIOC 61 T'OCT 21931-76 (ITOCK 50-18 TTOCT 21931-76; I1cp 2,5 TOCT 19746-74).

6 [Ipu naiike, MPOMBIBKE U JIAKKPOBKE HEAOMYCTUMO TMomagaHue ¢uroca, MPUNos, CupTa u ja-
Ka Ha KopIlyca 3JIEMEHTOB.

7  Kuneii 9JI-19 OCT4 I'0.029.204 (xneit TK 200 TY 6-01-1241-80; ket
K-400 OCT4 I'0.029.204; xneit [TUIIK-231 TVY 6-05-251-96-79).

8 Ilokpertue - nak OI1-730.9 YXJI. 2.3, kpoMe NOBEepXHOCTEH, 0003HAYEHHBIX IITPUXITYHK-

TUPHOU JIMHUEM.
9 MapxkupoBath kpackoit MKOU, uepnsrii mo OCT4 I'0.054.205. Wpudt 3 mo HO.010.007.
10 Kneiimutp kpackoit BMKY, uepnsiit mo OCT4 I'0.054.205 V1.

11 Ocranpabie Texunyeckue Tpedoanus - mo CTh 1022-96.
13.3 Cneyucukayus

Creuudukanus — 3T0 JOKYMEHT, ONpPENESIONINI COCTaB U3/eNns U BCel KOHCTPYKTOPCKOM
JIOKYMEHTAIUH, OTHOCSIIEHCS K 3TOMY H3/ENUI0, KOTOPBI HEOOXOIUMO COCTABIISATh HAa OTJEIIBHBIX
mictax gopmara A4 Ha Kaxayro cOopounyro enuHHIy. [lepBeiii mucT crieruduKanud 0QOPMIISIOT
1o ¢hopme 1 ¢ OCHOBHOM HaAMUCKIO MO (hopMe 2 a, MOoCAeaAYIOIINE JIUCTHI — 110 opme 1 a ¢ OCHOBHOM
Haamuchio o Gopme 2 a ('OCT 2.104-68). B 3aBucMMOCTH OT cOCTaBa CHCHH(DHIIMPYEMOTO H3JIe-
JMsl cienrn(UKaus MOXKET COCTOSITh U3 pa3/iesioB, KOTOpble HEOOXOIMMO pacrojaraTb CBEpXy BHH3
B CJIEYIOIIEH MOCIEA0BATEIbHOCTH:

- TOKyMEHTaLus;

- KOMILJIEKCHI;

- cOOpOYHbIE €MHULIBL;
- JleTany;

- CTaHJApTHBIC U3JENNS;
- IpOYNe U3JEINS;

- MaTepHaIbl;

- KOMIIJICKTHI.



HaumeHnoBaHus pa3zienoB 3amuChIBalOT B BHUJE 3arojoBKoB B rpade "HaumeHoBanue’’ cTpou-
HbIMH OykBamH (KpoMe MepBoil) U moauepkuBaroT. Huke 3arosioBka ocTaBislOT OHY CBOOOJHYIO
CTPOKY H BBIIIIE — HE MEHEE OJHOU CBOOOHON CTPOKH.

B pasnen "JlokymeHTanus" BHOCAT BCe HOKYMEHTBHI CHEMUPUIIUPYEMOTO U3JENUs, KPOME €ro
crenupUKaIIH.

B pazgensr “Kommiekcs”, “Coopounbie equHuIpl” U “Jletann” BHOCIT KOMIUIEKCHI, COOpOU-
HBIE CJIMHUIIBI U JETAIH CTICIUPUITUPYEMOTO U3ACIIUS.

B paszpene “CranmapTHble U3AeNus’ 3alKMChIBAIOT U3JEIUS MO TPyINIlaM B 3aBUCUMOCTH OT
(yHKIIMOHATTFHOTO Ha3HAaYeHUs ( HampuMep, KpenekKHbIe IeTalH U T.I1.), B Ipeaeax KaxIoi rpyr-
bl — B a71()aBUTHOM TIOPSAKE HAMMEHOBAHHIA M3/CNNH, B TIpeJiesiaX KaKIoro HAMMEHOBAHUS — B TI0-
psIKe Bo3pacTaHUs 0003HAUCHUH CTAaHIApTOB, a B Mpeeiax KaXa0ro 0003HAYCHHUsS CTaHIAPTOB — B
MOPSAIKE BO3PACTaHUS OCHOBHBIX MTApaMETPOB UIIU pa3MEPOB U3/EIH.

B paznen “Tlpounie muznenus’” 3amuChIBAIOTCS M3JENUS U3 KaTaloroB, MPEUCKYPaHTOB U JIpY-
TUX UCTOYHUKOB, 32 UCKIIOYEHUEM CTAaHAAPTHBIX U3ICIHM.

B pazgen “Marepuainsl” 3allMCHIBAIOT BCE MAaTEPUANIBI CIICIU(DUIIMPYEMOTO H3JICTHUS B ClIie-
NyIoIllel TOCIIe0BaTeIbHOCTH: Kabenu, MpoBOja, IIHYpbI, TJIACTMAcChl M Ipecc-MaTepuansl, Oy-
MaXHbI€ U TEKCTUJIbHBIC MaTEpHabl, JaK1, KPAaCKH, IpoUre MaTepuaibl. B mpenenax Buga matepua-
JIOB WX 3alKCHIBAIOT B AI(aBUTHOM MOPSIKE HAMMEHOBAHUM, B Mpejeliax HAUMEHOBAHUS — TI0 BO3-

pacTaHuio pa3MepoB WIH APYTrUX NapaMeTPOB.
13.4 lNpaeuna 3anonHeHus 2pagh crneyugukayuu

B rpade “®opmar” ykaspiBaioT (hopMaThl JOKYMEHTOB, MMEIOIIMX OOO3Ha4YeHHE B rpade
”O06o03Hauenue”. [l neraneil, Ha KOTOpBIE HET YepTexeil, B rpade ykaszpBaroT bU. Jlns moxymen-
TOB, 3allMCAHHBIX B pasnensl ~CranaapTHble uznenus’, “Ilpoune usnenus” u Marepuansl”, rpady
”®opmatr”’ HE 3aIMOTHSIOT.

B rpage “3ona” yka3blBaloT 0003HaYeHHE 30HBI, IJ1€ HAXOAUTCS HOMEp MO3ULUH 3alHChIBae-
MO yacTu u3zesus (eciu nose yeprexka pazouro Ha 30861 o 'OCT 2.104-68). B rpade “Tlo3.” yka-
3bIBAIOT TMOPSIIKOBBIE HOMEpPA COCTABHBIX YacTEH B MOCJIEN0BATEIbHOCTH MX 3alMCH B cHeruguKa-
nuto. ['pady He 3anonHsroT s pasaenos ~Jlokymentanus’” u KoMIuIeKTsr”.

B rpade “Tlo3.” yka3bIBalOT HOPSIIKOBbIE HOMEPA COCTABHBIX YacTeH, HEMOCPEICTBEHHO BXO-
JSIIUX B CIEHU(PHUIMPYEMOE H3JeNUe, B MOCIEAOBATEIFHOCTH 3alMCH WX B crenudukanuu. s
paznenoB ”JlokymenTauus” u "KoMmIuiekTsl” rpady HE 3arOIHSIOT.

B rpade "O603naueHne” yka3pBatoT: B pasnene ~JlokymenTaius” — 0003HaYCHUE 3aIUChIBae-
MbIX JokymeHToB 1o 'OCT 2.201-80, B paznenax “Crangaptasie uzaenus”, ~“lIpoune n3nenus” u

Marepuansl” rpady He 3aroHSIOT.



B rpade “HaumenoBanue” ykas3bIBaloT:

- B pazzaene ”JlokyMeHTanus” A JOKYMEHTOB, BXOSIINX B OCHOBHOM KOMIUIEKT JOKYMEHTOB
creun(GUIUPOBAHHOTO M3/EIHs U COCTABISIEMbIX Ha JAaHHOE M3JENUe, - TOJbKO MX HaUMEHOBaHUS,
Hanpumep: “COopounslii ueptex’”, "I'abapuTHbIil yepTex”, ”TexHnyeckue yciaoBus™ U T.I. ;

- B pazaenax “Komrmutekcsr”, "Coopounsie enuHunbl’, ~Jletanu”, "KoMIiekTs” — HAMMEHOBA-
HUS U3JEIUNA B COOTBETCTBUU C OCHOBHOM HAJINKCHIO HA OCHOBHBIX KOHCTPYKTOPCKUX JTOKYMEHTax
TUX u3Aenui. B HauMeHOBaHUM, COCTOSIIEM U3 HECKOJBKHMX CJIOB, Ha IIEPBOM MECTE MOMELIAIOT
UMS CYIIECTBUTEIbHOE (TIJ1aTa TIeYaTHas);

- B paznene “CraHgapTHblE U3/1eNHsa’ — HAMMEHOBAaHUS M 0003HaUEHUs U3JEIUN B COOTBETCT-
BUU CO CTaHAApTaMH Ha 3T U3Aenus, Hanpumep, BUHT M2x6.01.016 TTOCT 14703-74;

- B pazzene “Ilpoune u3nenusa” — HAMMEHOBAHUS U YCJIOBHbIE 0003HAUEHUS U3/EIUIl B COOT-
BETCTBUU C JOKYMEHTAMHU Ha UX MTOCTaBKYy C yKa3aHUEM ITHX JOKYMEHTOB;

- B pazzene “Marepuansl’”’ — 0003HaYeHHE MaTepUaIOB HA OCHOBE CTaHIAPTOB M TEXHUYECKUX

YCIIOBUH.

[Tocne kaxxmoro pasnena cnenuuKkanuyu He0OXOUMO OCTABISTh HECKOIBKO CBOOOIHBIX CTPOK
JUIS JIONIOJTHUTENbHBIX 3amuceil. Jlomyckaercss pe3epBUpOBaHHE HOMEPOB MO3MLMN, KOTOpBIE IMpPO-
CTaBIISIIOT B CIICHU(HUKAIMIO TIPU 3alIOJTHEHUH PE3EPBHBIX CTpOK. Hanmume pa3nenos crienupukanim
3aBUCUT OT CHIELU(PULUPYEMOTO U3ICITHSL.
14 Tpeb6oBaHUA K KOHCTPYKUUM NNaT U (hyHKLNOHANbHbIX
y35noB, o6ecneqMBa|ou.w|e BO3MOXHOCTb aBTOMaTU3aLUunm
n MexaHmsiauunm npoueccoB CGOpKVI U MOHTaXxa
ABTOMAaTU3UPOBaHHBII crocob obecrieunBaeT ycTaHOBKY DPD 6e3 rapaHTUpOBaHHOTO 3a30pa
MEXJly KOpPIIyCOM IIaTOW WM C 3a30poM. 3a30p obecrneunBaercss GopMoBKOil BbIBOOB DPD. Peko-
MeHAyeMbIe JHHEHHbIe pa3Mepsl Tiatel He Oonee 400x400 MM. MoOHTaXHBIE OTBEPCTHS paciosiara-
IOT B y3J1aX KOOPAWHATHOM CeTKH ¢ marom 2,5 MMm. Ha miarax goimkHbl OBITh (PUKCHPYIOIIHE OTBEp-
cTHs (OTBEPCTHS, MO3BOJISAIOIINE TPABUILHO OPUEHTUPOBATH IUIATy MPU aBTOMATH3UPOBAHHOM cOOp-
ke). [IpenenpHbple OTKIOHEHUS! PACCTOSHUN MEXIy (PUKCHUPYIOIIMM U APYTUM MOHTaXHBIM OTBEp-
ctueM He Oonee + 0,05 nns aBTomMatuyeckoit yctaHoBku OPD u He Oonee =+ 0,1 MM A5 MexaHU3UPO-
BaHHOM ycTaHOBKH. JIOITyCK Ha BBIIOJHEHNE MOHTAXHBIX OTBEPCTHH J0JKEH COOTBETCTBOBATh 3-My
KJlaccy TOYHOCTH.
Jl1sl 0IMHAKOBBIX TUIIOPA3MEPOB KOPITYCOB B U3JIEIMH PEKOMEHAYETCSl IPUMEHSTh €IMHbIE Ba-
PHAHT YCTAHOBKH M ycTaHOBOUHBIN pazmep. UMC pacronararor psjgaMu napajuienbHo KpasM IJIaThl
KJII0YaMH B OJHY CTOPOHY. B TexHuueckn oO0OCHOBaHHBIX ciaydasx gomyckaercss nosopor UMC co

0 0
HITBIPEBBIMU BbIBOAaMH Ha yroi 90° unu 180°.



[IpoekTpoBaHuE MEYATHBIX IJIAT C YUYETOM IPYNIOBOM MalKU OTJIMYAETCS HEKOTOPBIMHU OCO-
OCHHOCTSIMHU:

- IeYaTHbBIE TUIATHI JOJIKHBI OBITH MPSIMOYTOJIBHON (OPMBI;

- HE PEKOMEH/IyeTCsl HaJIMuKe BbIPE30B B y3J1aX U MO NEPUMETPY ILIAThI;

- OP3 pacnonararot ¢ ogHON cTopoHsl nedatHol miatel; UMC ¢ ninaHapHBIMHM BBIBOJAMH J10-
MMyCKAeTCsl pacroyiarath ¢ IByX CTOPOH MEYaTHOM TIATHI;

- HE pEeKOMEHIyeTcsl ycTaHOBKa DPD B 1ma3el U OKHA HA MEYaTHOM TIaTe;

- OPD na meyaTHOM m1aTe JOJDKHBI OBITh 3aKpEIIeHBI (POPMOBKOI BHIBOJIOB ~3UT-3aMKOM ™ WITH
noAruoKoii BEIBOI0OB PO co CTOpPOHBI MaliKy;

- MeYaTHBIE MTPOBOJIHUKHU CO CTOPOHBI MANKNU PEKOMEHAYETCS OPUEHTUPOBATh MEPIECHIUKYIISP-
HO CTOPOHE C KOHIIEBBIMU NIEYATHHIMU KOHTAKTaMH WJIM pa3beMa, MPU 3TOM JIMHEHHBIA pa3Mep ITou
CTOpOHBI He AoiikeH ObITh O60see 300 mm. Ecium atoT pasmep Gosbmre 300 MM, a TUHEHHBIN pazMep
npyroi croponsl MeHbine 300 MM, TO Ted4aTHbIE MPOBOJAHUKH HA CTOPOHE MalKU OPUEHTHPYIOTCS
napauiebHO CTOPOHE C KOHIIEBBIMU KOHTAKTaAMH WA Pa3beMY;

- MaKCHMaJIbHasl JTMHA ITEYaTHOTO MPOBOJHHUKA HA CTOPOHE MAWKU HE JIOJDKHA OBITh OOJIBIIE
100 MM mpu mIMpUHE TPOBOJAHUKA 2,5 MM;

- IOBEPXHOCTh MEYaTHOM IIAaThl AOJDKHA OBITH 3alIMIIEHA W30JIHUPYIOIIEeH MacKol, KpOME MECT

MTaliKU U pa3beMOB.

15 OueHKa U aHanu3 ypoBHA OCHOBHbIX NOKa3aTerneun
KayecTBa KOHCTPYKLMUN PaanoO3NIeKTPOHHbIX CPeacTB.
OCHOBHbIE NnoKasaTenu KayectBa KOHCTpyKuun PIOC

KayecTBO NmpoayKIMM — 3TO COBOKYIHOCTb CBOMCTB, OOYCJIOBIMBAIOUIMX €€ MPUTOJHOCTD
YIOBJIETBOPATH OIpEEICHHbIE TOTPEOHOCTH B COOTBETCTBUH C €€ Ha3HAUYECHUEM.

CBoiicTBO NPOAYKIHM — 3TO 00BEKTHBHASA OCOOEHHOCTH MPOIYKLNH, TPOSBISIONIASACS MIPU €€
CO3/IaHUU M IKcITyatanuu. K cBOMCTBY MOKHO OTHECTH TOYHOCTH, CTAOMIBHOCTD, YKOHOMUYHOCTH,
HAJEeKHOCTh U T.1. KoianMuecTBEHHON XapaKTepUCTHKOW CBOMCTB MPOAYKIUH SBIISETCS MOKAa3aTellb
KayecTBa MPOAYKIIHH.

[Toxazarenu kauecTBa KJIaCCUPHUIMPYIOTCS O BOCBMU IPyIIaM:

1 Iloka3aTenu Ha3HAYEHUS, ONPENEISIONINE TOJIE3HbIN AP(PEKT OT UCIONB30BAHUS TPOAYKIIHH
M0 Ha3HAYCHHIO U 00JacTh ee mpuMeHeHus. K HUM OTHOCATCSA TMOKa3aTelld, XapaKTepU3YIolIhe ee
KOHCTPYKIIHIO, COCTaB, CTPYKTYpY.

2 Iloxazareny HaJEKHOCTU U JJOJITOBEYHOCTU — 0€30TKa3HOCTh, PEMOHTONPUTOJJHOCTh, COXpa-
HS€MOCTb U JJOJITOBEYHOCTb.

3 IToka3aTes TeXHOJIOTHYHOCTH - Bq)(beKTI/IBHOCTB KOHCTPYKTHBHO-TCXHOJIOT'MYCCKUX pCIIC-



HUI 17151 o0ecrieueHns: BICOKON MPOM3BOAUTEIBHOCTH TPYAA NMPH U3TOTOBICHUHM U PEMOHTE IpO-
nyknud. K HAM oTHOCSTCS: KOA(GUIHEHT COOPHOCTH M3IeNus, KOXPPHUIMEHT UCIIOIb30BaHUs pa-
[IUOHAJIBHBIX MAaTE€PUANIOB, YAEIbHBIE I0KA3aTENIN TPYI0EMKOCTH IIPOU3BOJICTBA.

4 DproHoMuYeCcKHe MOKA3aTeNN, XapaKTEPU3YIOIUE CUCTEMY ‘“‘desloBeK -u3fenue - cpena’. K
HUM OTHOCSAT TUTHEHUYECKUE, aHTPOIIOMETpHUYECKHE, (PU3UOJIOTHUECKUE, TICUX0(U3UYecKHe, TICUXO0-
JIOTMYECKUE NTOKA3aTeIN.

5 DcreTHuecKue MOKa3aTeNy - Xy/I0KECTBEHHOCTb U OPUTHHAIBHOCTD (DOPMBI M3JIENHs, TAPMO-
HUYHOCTB M LIEJIOCTHOCTh KOHCTPYKIIMH, [IBETOBOE M JEKOPATUBHOE PELLICHHE.

6 Ilokazarenu craHAapTU3aLUU U YHU(DUKALUN XapaKTEepU3YIOT CTENEHb UCIOIb30BAHUS B U3-
JIeNTUU CTaHJApTU30BAHHBIX JeTajle, y3710B, OJIOKOB M YPOBEHb YHH(PHUKALIMU COCTAaBHBIX YacTeH U3-

JISITHSL.

7 1laTeHTHO-TIPABOBBIE MTOKA3ATENH - CTENEHb TATEHTHOM 3aIUTHI U MATEHTHOM YUCTOTHI U3J1e-
sl

8 DKOHOMHUYECKHE TTOKA3aTeNn XapakTepusyroT 3arparsl Ha npoeaenne HUP u OKP, cBs3an-
HBIX C Pa3pabOTKOW JaHHOTO W3JIETHs, €r0 MPOU3BOJACTBOM M SKOHOMHUYECKOU 3(P(HEKTHBHOCTHIO
JKCILTyaTaluu.

[Ipu ompeneneHun ypoBHS KayecTBa HM3AENUS HEOOXOIMMO TAKKE YUUTHIBATH CBA3H MEXKIY
BCEMU MOKA3aTEISIMH.

[Tokazarenu kayecTBa MOTYT ObITh €AMHUYHBIMU, KOMIUIEKCHBIMU U 0a30BbIMU. EQMHUYHBIN
MoKa3aTesb KauecTBa — 3TO MOKa3aTeNlb KaueCcTBa MPOIYKIIUH, KOTOPbIIi OTHOCUTCS TOJIKO K OJTHOMY
W3 €€ CBOWCTB, HalpUMeEp, HEPABHOMEPHOCTh YAaCTOTHOW XapaKTEPHUCTHKHU, KOADDHUIIMEHT HEIUHEH-
HBIX UCKaXeHUH U T.1. KOMIUIEKCHBIN NOKa3aTeslb Ka4eCTBa MPOAYKIUHU — 3TO MOKA3aTelb, KOTOPBIN
OTHOCHTCS K HECKOJIbKUM €€ CBOICTBAM M B LIEJIOM XapaKTepU3yeT KaueCTBO MPOMBIIIJIEHHOTO U3/ie-
Tusl.

OTHOCHUTENIBHON XapaKTEPUCTUKON KayecTBa MPOAYKIIMH, OCHOBAHHOW Ha CPaBHEHUH COBO-
KYITHOCTH TIOKa3aTeJIe €€ KadecTBa C COOTBETCTBYIOIIEH COBOKYITHOCTHIO 0a30BBIX IMOKa3aTeNeH,
SBJISIETCSl YPOBEHb KaueCTBA MPOIYKIIHH.

Meronuka onpeneneHusl Mokasareneil kadectBa ycrpoiictB POC mpuBomutrcs B OCT4
'0.091.219 ,,¥Y3nb1 u 6m0ku POA. MeTonnka OIleHKM HOPMAaTHUBOB TOKa3aTEIeH TEXHOJIOTHIYHOCTH
npoaykuun”’. CTaHIApPT YCTaHABIMBAET COCTAaB IOKa3aTesieid, METOJUKY MX pacyeTa U HOPMAaTHBbI

MOKa3aTesield TeXHOJIOTMYHOCTH KOHCTPYKITUH y3710B B 0J10K0B DBA.



OCHOBHBIM IIOKa3aTecjieM, KOTOprfI HCIOJIB3YCTCA OJId OLCHKU TCXHOJOTUYHOCTU KOHCTPYK-

LIUH, SIBJIETCS KOMIUIEKCHBIN MOKa3aTeab TeXHoJoruyHocTH K , ompenensieMblii ¢ mOMOIIbI0 0a30-

BBIX IIOKAa3aTeJIeH:

rzie [ — MOPSAIKOBBIN HOMEp MOKa3aTells B paH)KUPOBAHHON MOCIIEI0BATEILHOCTH (MECTO B TaduIle

13);

S — 00IIIee KOJIMYECTBO OTHOCUTENBHBIX YACTHBIX IOKasarejield B Tabmune 13 I maHHOM cra-

1=S
2 kio;
=

klgo1+k2g02+---+ksgos

=S

QO+ +Q
Z¢l 1 2 S
i=1

JAUU IPOCKTUPOBAHUS

kj — 3HaueHMe mokasarensd 1o tabmauue 13 cocraBa 06a30BBIX IOKAa3aTeleld COOTBETCTBYIOLIEIO

Kjacca OJIOKOB;

@ — GyHKIUS, HOpPMHUPYIOLIAsl BECOBYIO 3HAYMMOCTh II0Ka3aTessl B 3aBHCUMOCTH OT MOPSIIKOBO-

ro Homepa B Tabmure 13.

Tabmuma 13 - CoctaB 6a30BBIX IMOKa3aTeNIEH TEXHOJIOTUIHOCTH ISl DJIEKTPOHHBIX OJIOKOB

Howmep B pan- VYcra-
N OnpIT-
KHUPOBAHHOM [Tokazaremnu O0o3Haue- Qi - HOBOY-
1OCJIeI0Ba- TEXHOJIOTUIHOCTH HUE Hast

. oOpa3zerr
TEJILHOCTH I cepust

Koadduument ncnonp3zoBanus 1,000

1 Ku. me O O
MHUKPOCXEM M MUKPOCOOPOK
Ko>ddunuent aBromaTusanuu 1,000

2 bpru W K 0 0
Y MEXaHM3aIUd MOHTaXa
Koaddumuent mexannzamnun 0,750

3 K ’ O O
MOATOTOBKHU DPD Mn 9P

4 Koaddumuent mexanuzamnun 0,500

o Ky. k. n O 0

KOHTPOJISI U HACTPONKH
Koaddumuent nosropsiemoctu "

5 P95 Krog 9p2 0,310 O O
Koaddumuent npumensemoctu

6 P95 Ky, 5p 0,187 o O
Koaddunuent nporpeccuBHo-

7 cTi popMOOOpa3OBaHUS JeTa- K 0,110 O O
Jen

O* - k03P PUITECHT, KOTOPBINA MOJICKHUT OTPEACIICHUIO.




KoadduuneHT ncnoap3oBaHms MUKPOCXEM U MUKPOCOOPOK orpeiensercs no Gpopmyie
K H e

u.mec HMC+H9P3 ’

H e ~ OOIIIEe KOIMYECTBO MUKPOCXEM M MUKPOCOOPOK B U3JIETIHH;

rae
H 5py - obuiee kommyecTso DPD B u3nenuu, Wr.
KoaddurmenT aBToMaTu3anny U MEXaHU3allnd MOHTaXa
K - H g
am” H .

rne H qy ~ KOJMYECTBO MOHTAXKHBIX COSJMHEHUH, KOTOPBIE MOTYT OCYIIECTBIATLCS MEXAHU3H-
POBaHHBIM HJIM aBTOMATH3UPOBAHHBIM CIIOCOOOM, T.€. UMEETCSl 000PYAOBaHUE ISt
BBITIOJTHEHHSI MOHTQ)KHBIX COCIMHEHUM;

HM - 06mee KOJIMYCCTBO MOHTAXXHBIX COGHHHGHHﬁ.

Koaddurmment mexanuzanuu moarotoBku PO

" mndP3
MnoPd= T
9P3

K

rae H wnopd - komuaectBo OPD (WIT.), MOATOTOBKA KOTOPBIX K MOHTaXY MOXET OCYIIECTB-

JSATHCS MEXaHU3UPOBAHHBIM HJIM aBTOMATH3UPOBAHHBIM CIIOCOOOM, T.€. HIMEET-
csi 00OpyIOBaHME I BBIMOJTHEHHUS TakuX omepanuil. B umcno takux DPD
BXOJISIT 3JIEMEHTHI, HE TpeOyIolIne CHelHaTbHON MOATOTOBKH K MOHTaxy (pe-
Jie, pa3beMbl, TATPOHBI U T.1.);

H P9 - 001Iee KommyecTBO DPD, miT.

Koadurment mexanuzanuu KOHTPOJISI U HACTPOUKHU

K ~ H y.xn
MKH-

rne H MKy - KOJMYECTBO ONEpaluii KOHTPOISL U HACTPOWKH, KOTOPBIE MOXKHO OCYIICCTBHUTH

MCXAaHU3UPOBAHHBIM WJIKM ABTOMATU3UPOBAHHBIM CHOCO60M;

H K.H - o01iee KOJIMYECTBO ONepanuii KOHTPOJIS U HACTPOUKHU.

Koadduuuent nosropsemoctu P

K _1- H 1 o
nog P2~ H >
DPO
rne H i o01iee KOIU4eCTBO TUMOpazMepoB DPD B u3aenuu;
H 5P " ob611ee KoauyecTBo OPD, mIT.

Koaddurment npumeHseMoCTH AIEKTPOPATHN0TIEMEHTOB



I_HT.opSPQ

K} ops= H—’
TIPD
rne H T.op 5p3 ~ KOIMMECTEO THIOPAa3MEPOB OPHIHHANBHBIX OPO B uzgenuu.

KoaddumnmenT nporpeccuBHOCTH (HOpMOOOPa30BaHUS JeTaNICH
X Hip
"L
rae /[ ;7p - KONHMYECTBO Jeraneil (LIT.), 3arOTOBOK MIM CaMHUX JCTallCH, MOJIYYCHHbIX HPOrpec-

CHUBHBIMH MeToJaMH (popMooOpazoBaHMs (ILTaMIIOBKA, MPECCOBAHHE, MOPOIIKOBas
MeTaJlTyprus, naika u T.I1.);

JI - obmee konmuuecTBoO AeTaNCi.
Eciii OTHOIIEHHME PACCYUTAHHOTO KOMILIEKCHOTO TOKa3aTels TeXHONoruyHocTd Kk HopMma-

TUBHOMY

TO U3JIEIINE CUUTAETCS TEXHOJIOTMIHEIM.
3HaveHMs] HOPMATHUBHBIX KOMIUICKCHBIX ITOKA3aTeIeH TEXHOJIOTHYHOCTH BBIOMPAIOTCS U3 Ta0-
munel 14.

Tabnuna 14 - HopMaTHUBHBINA KOMIUIEKCHBINA TTOKA3aTENb TEXHOJIOTHYHOCTH

Cranuu pazpaboTku paboueit TOKyMeHTaluu

HaumeHoBaHue Ki1accoB OJIOKOB

OnbITHBIN 00paseln YcTaHoBoYHasI cepust
DJIEKTPOHHBIE 0,40 - 0,70 0,45- 0,75
PannorexHuueckue 0,40 - 0,60 0,75 - 0,80

16 PacuyeT HageXHOCTU KOHCTpyKuun POC
¢ ucnonb3osaHuem NIBM

16.1 OcHOBHbIe onpedeneHusi meopuu HadexxHocmu

HamexHOCTh — CBOMCTBO M3IIENHS BBITOJIHATH 33aJaHHbIC (DYHKIMH, COXpPaHssl CBOM IKCILTYTa-
IMUOHHBIC IMMOKA3aTCJIU B 3aJaHHBIX IMMPCACIIaX B TCUCHUC Tpe6yeM0r0 MMPOMCIKYTKa BPEMCHH HJIU TPC-
Oyemoli HapaOOTKH.

B 3aBucuMocTH OT Ha3HAYCHUS O6’BCKTa u YCJIOBI/Iﬁ €ro 3KCIUTyaTallu HaAC)KHOCTb MOXKET
BKJIOYATh 6G3OTK8.3HOCTI>, AOJITOBCYHOCTH, pPCMOHTONIPUTOAHOCTL, COXPAaHACMOCTD ITPU COUCTAHUN

3THUX CBOWUCTB U3JICIIUH.



[Tox xa4ecTBOM MPOAYKIUU TTOHUMAETCS COBOKYITHOCTH €€ CBOWCTB, 00OCCIICUMBAIONINX BhI-
MOJTHEHHUE 3a1aHHbIX (QYHKIUI. OJHUM U3 CBOWCTB 3TOM COBOKYIHOCTH SIBIISIETCS HaAEKHOCTh. Ha-
JISKHOCTh - CIIO)KHOE CBOWCTBO, BKJIIOYArOIIee OE30TKa3HOCTh, TOJTOBEYHOCTh, PEMOHTOIPHIOI-
HOCTh Ml COXPAHSIEMOCTh. J[J11 KOHKPETHBIX OOBEKTOB M YCJIOBHIA 3KCIUTyaTallMd 3TH CBOWCTBA MOTYT
UMETh PA3IUYHYI0 OTHOCUTEIBHYIO 3HAYUMOCTb.

OCHOBHBIMHU TIOHSITHSIMH HA/ICKHOCTH SIBIISTIOTCSI:

- 0€30TKa3HOCTh — CBOMCTBO U3/ICJIHS HEITPEPHIBHO COXPAHITH paOOTOCIIOCOOHOCTS;

- JIOJITOBEYHOCTh — CBOMCTBO M3JENUSI COXPAHATh PabOTOCIIOCOOHOCTH JI0 HACTYIUICHHS TIpe-
JIETEHOTO COCTOSTHUS C HEOOXOAMMBIMH TIEPEPHIBAMHE TSI TEXHUYIECKOTO 0OCTYKHBAHUS U PEMOHTA,

- PEMOHTOIIPUTOAHOCTh — CBOMCTBO H3CIUS, 3aKIIOYAIONICeCs B MPHUCIIOCOOICHHOCTH K BbI-
TIOJTHEHHUIO €T0 PEMOHTOB U TEXHHUYECKOTO 00CITy)KUBaHUS;

- BOCCTaHOBJICHHE — TIpoIlecC OOHApPYKEHUS M YCTPAHEHUS OTKa3a C IICIBI0 BOCCTAHOBIICHHS
HAJIC)KHOCTH,

- BOCCTaHABIIMBACMOE M3JIENINE — U3JIENINE, PA0OTOCIIOCOOHOCTh KOTOPOTO B ClIyyac BO3HHKHO-
BEHUSI OTKa3a MOJIC)KUT BOCCTAHOBJICHUIO B pACCMATPHBAEMOM CUTYaIUH,

- HEBOCCTAHABIIMBAEMOE M3JIENINE — U3JIENINe, PAOOTOCTIOCOOHOCTh KOTOPOTO B ClTydae BO3HHK-
HOBEHUS OTKa3a HE MOJIJICKUT BOCCTAHOBIICHHUIO B pACCMaTPUBAEMOW CUTYAIIHUH;

- HapabOTKa — TPOJIOIDKUTEIBHOCTh WM 00BEM pabOTHI, BBIOJHEHHBI m3aenueM. M3nenue
MOJKET pabdoTaTh HEMPEPHIBHO WIH C MepephiBaMU. Bo BTOPOM cilydae YYUTHIBACTCS CyMMapHas Ha-
pabotka. HapaOGoTka MOXET M3MEpAThCS B €IUHHIIAX BPEMCHH, ITUKIIAX, CIMHHUIAX BBIPAOOTKU U
NpyTUX SIMHUTAX;

- CPOK CITy>KOBI — KaJIeHAapHas TPOIOJHKUTEIBHOCTD SKCIUTyaTalluy U3/IeNUsS OT ONpeelICHHO-
r'0 MOMEHTA BPEMEHH JI0 HACTYIUICHUS TPEACIBHOTO COCTOSHHSI,

- OTKa3 — COOBITHE, 3aKJII0YalolIeecs B HApYIICHUH PabOTOCIIOCOOHOCTH U3ACIHSL.

16.2 OcHo8HbIe nokazamesnu HadexHocmu

PaccmoTpum HanboJsee 9acTo NCIOIb3yeMbIe MTOKa3aTeIl HaAeKHOCTH:

- BEpOSITHOCTh 0€30TKa3HOW paboThl P(?) - MpeaCcTaBIseT COOOW BEPOSATHOCTh TOTO, YTO B TIpe-
Jienax 3aIaHHON HapaOOTKH O0TKa3 00bEeKTa HE BO3HUKACT;

- cpenHss HapabOTKa J0 OTKasza (cpemHee BpeMs O€30TKa3HOH paboThl) — MATeMaTHYCCKOE
OXKU/IaHue HapaOOTKH 00BEKTA JI0 TIEPBOTO OTKA3a;

- cpenHsisl HapabOTKa MEXITy OTKa3aMH — MaTeMAaTHUECKOe OKHJIaHWE HapabOTKH 0ObEKTa Me-

My OTKa3aMu JJIsl yCTaHOBUBIIETOCS MPoliecca IKCILUTyaTaliy;



- cpenHss HapaboTka Ha 0TKa3 7,) — OTHOLICHNE CyMMapHOH HapabOTKH 00bEKTa K MaTeMaTH-
YECKOMY OKUAHHIO YKCiIa OTKAa30B B TEUEHHUE ATON HApaOOTKH;

- 3aJjaHHas HapaOoTKa (3aaHHoe BpeMs 6e30TKa3HoM paboThl) [ — HapaboTKa, B TEUEHHE KOTO-
poii 00BeKT MoIKeH 0e30TKa3HO padoTaTh ISl BRITOJIHEHUS CBOMX (DyHKIuWi. J[nms pacuera wmHOTIA
OepyT He 3a/laHHOe BpeMs 0€30TKa3HOM padoThl, a BpeMs HelpephIBHOW paboThI 32 TO BpeMsl, B Teue-
HHE KOTOPOTO 0OBEKT MOT ObI paboTaTh;

- BEpOSITHOCTh HOPMAIILHOTO (PYHKITMOHUPOBAHHS P(t)H_¢ (oO1mas HaEKHOCTh) - ITO BEPOSIT-
HOCTb TOTO, YTO CHCTEMa OyIy4YH UCIPABHOI B HAUaJIbHOM COCTOSIHUU C BEPOSITHOCTBIO P, mpopabo-
TaeT Oe30TKa3HO 3aJaHHOE BpeMs f (IpH 3ToM P, = K, — CTAlMOHAPHOE 3HAYEHHUE BEPOSITHOCTH HC-
MIPABHOTO COCTOSIHUSI CUCTEMBI B HAYAJIbHBI MOMEHT BPEMEHH Iepe]] MPUMEHEHNEM, YHCIIEHHO paB-
HOe K03()(DUIMEHTY TOTOBHOCTU K, WIIU K, — 9TO BEPOSITHOCTb TOTO, YTO OOBEKT OKAXKETCS paboTO-
CIIOCOOHBIM B NMPOU3BOJILHO BHIOPAHHBIII MOMEHT BPEMEHHU B YCTAHOBUBILIEMCS MpOLIecce IKCILTyaTa-
LUN).

Jliss peMOHTONPUTOTHON ammapaTypbl PacCYUTHIBACTCS BEPOATHOCTh OE30TKa3HOW PabOTHI C
y4eTOM BOCCTaHOBJIEHUS P(t, 7), KOTOpas SBISETCS BEPOSTHOCTHIO TOTO, YTO CHCTEMa BBIIIOJHUT
cBoM (YHKIIMM 32 BpeMs [ C Y4ETOM BOCCTAHABJIMBAEMOCTH M HaiuW4usi N 3aacHBIX 3JIEMEHTOB
(4MCI0 KOTOPBIX PaBHO KOJIWYECTBY MPEAINONIAraéMbIX OTKa30B U MPH pacyeTax MPUHUMAETCS paB-
HbIM 10 —15).

Bpemst BocCcTaHOBIIGHUS 7 - CITy9aifHOE BPEeMsl OTHICKaHHUS M YCTPAHEHHUsI OJTHOTO OTKa3a.

Cpennee BpeMsi BOCCTAHOBIIEHHs Tg— MaTeMaTH4ecKOe OXHIAHUE BPEMEHU
BOCCTaHOBJICHUSI PAOOTOCTIOCOOHOCTH.

BepostTHOCTh BOoccTaHOBIEHUSI V/(7) — BEpOSTHOCTh TOTO, YTO (paKTUUECKasl MPOJOIIKHUTEIb-
HOCTB PabOT MO BOCCTAHOBJIEHUIO pabOTOCITIOCOOHOCTH U3IETUS HE TPEBBICUT 3aaHHOM.

VIHTEHCUBHOCTH BOCCTAHOBJICHUS L = i - IUDIOTHOCTH BEPOATHOCTH MOMEHTA OKOHYAHUS
BOCCTAaHOBJICHHS 00BEKTa, ONpeenseMas pu yecnomzm, YTO JI0 TAHHOTO MOMEHTa BOCCTAaHOBJICHHE
HE 3aBEpIICHO.

HHTeHcuBHOCTD (OMTACHOCTH) OTKAa30B A - 3TO BEPOSATHOCTh OTKA30B HEPEMOHTHUPYEMOTO U3Ie-
J¥sl B €IMHUILY BPEMEHH IOCJIE 33JaHHOTO MOMEHTa BPEMEHHU MPHU YCIOBHH, YTO JIO ITOTO MOMEHTA
OTKa3 HE BO3HUK. VIHTEHCUBHOCTH OTKA30B OINPEAEISECTCS YUCIOM OTKAa30B B €AMHUILY BPEMEHH, OT-
HECEHHBIM K CPEJHEMY YHMCITy 3JIEMEHTOB, HCIIPABHO pabOTAIOIUX B JAHHBIA OTPE30K BPEMEHHU.

16.3 [NocnedoeamenbHOCMb pacyema HadexHocmu u3oenust

I[J'ISI pacucTa HAAC)KHOCTU HNPUHUMAIOT CICAYIONIUC JOITYIICHUA:



- OTKa3bl DJIEMEHTOB - CJIy4aifHble ¥ HE3aBUCHUMBIE COOBITHS;

- YUeT BIUSHUS YCIOBHM SKCIUTyaTalluy MPOU3BOAUTCS PUOIMKEHHO;

- IapaMeTPUYECKUE OTKa3bl HE YUUTHIBAIOTCS;

- BEpPOSATHOCTh 0€30TKa3HOW PabOThI JIIEMEHTOB M3MEHSETCS 10 SKCIIOHEHIIMAIBHOMY 3aKOHY,
T.€. ”HTEHCUBHOCTb OTKa30B HE 3aBUCUT OT BPEMEHHU.

IlocnenHee OCHOBAHO HA TOM, YTO B U3JIEJIUH, IJI€ UMEIOT MECTO CIIy4alHbIE OTKa3bl, JEHCTBY-
€T HKCIIOHEHIIMAJIbHBIN 3aKOH pacnpezeneHus — 3akoH [lyaccoHa u BeposTHOCTh 0€30TKa3HOM pabo-

ThI JI0 IEPBOT'0 OTKa3a B T€YEHHE BpeMeHU f OyAeT paBHa:

P(t)= e M

yLII/ITI)IBaﬂ, YTO OCHOBHBEIC q)yHKIIPIOHaJ'IBHI)Ie Y3JIbI U OJICMCHTHI B U3JCJINHU COCAUHCHBI ITOCIIC-
AOBATCJIbHO W 3HAYCHHA HUX HAACKHOCTHU HE 3aBUCAT APYr OT Apyra, T.C. OTKa3 OJHOI'O 3JIEMCHTA

IMPpUBOAUT K OTKA3y HU3JACIHA, HO HC MCHACT HAACKHOCTHU APYTrUX, TO HAACKHOCTb MOKHO OIIpCIc-

JIUTH KaK
N
P@)=T1P; (@)
=1
N
- At
WU P(t)=e =1 ,

rne A;j - MHTEHCUBHOCTb OTKAa30B [ —T0 3JIEMEHTA C Y4€TOM PEXUMa U YCIOBUH pabOTHI.

VYder BIUAHUS pexuMa paboThl M YCIOBUH 3KCIUTyaTalluy U3/eNUs IpU pacdyeTax MpOou3BOAMT-
Csl C TIOMOILBIO TONPaBOYHOrO K03(h(HUILMEHTA KCILTyaTaluH k.
Torga Aio = Ajo Ky )
rne A jo, — MHTEHCUBHOCTh OTKA30B B JIAOOPATOPHBIX YCIOBUSX PadOTHI U Npu Kod(pduIreHTe Ha-

rpy3Ku ky=1.

Koa¢pdunuuent sxcrnyaranuu uis 1abOpaTOpHBIX YCIOBUH ky = I, a JUI IOMEIIEHUH C pery-
JTMPYEMOU TeMIIepaTypoil U BIaXKHOCTBIO ky = 1,1.

Jns Gonee TOUHOU OLEHKU k; HEOOXOOMMO YUYUTHIBATh BHEIIHUE U BHYTPEHHHUE BO3JEHCT-
ByIoIue (akTOPhI: TEMIIEPATypy KOPITYCOB AJIEMEHTOB, OTHOCUTEIBHYIO BIaKHOCTh, YPOBEHb BHO-

pauuii u T.4.:



k3 o oas..o0p,
rje ¢ - nonpaBouHblil koddduiuenT, yunteiBaromuii i — i Qakrop: Temneparypy, koddduirent
AIIEKTPUYECKON HArPy3KH, BIAXHOCTh, MEXaHUYECKHE BO3ICHCTBHSA U T.1I.
Bri0OpaB MHTEHCHBHOCTH OTKa30B BCEX 3JEMEHTOB, ONpEAENsieM CYMMapHYK WHTEHCHBHOCTh

OTKa30B 2JICMCHTOB HU3ACIHUA:

Cpennsis HapaOOTKa Ha OTKa3:

1
T,=—.
A
BepositHOCTE 6€30TKa3HON PabOTHI:
t
—At T
Pt)=e =e ©
Cpennee BpeMsi BOCCTaHOBIICHUS:
K
Ty = Zq iTi>
i=1
nAi i
rae 4; = —Z - BEpOSTHOCTh OTKAa3a M3-3a BBIXOJIa U3 CTPOS JIEMEHTA i — i TPYIIIIBL;
K — YUCJIO TPYIII DJIEMEHTOB.
BeposiTHOCTE BOCCTAaHOBJICHUS:
T
__Oon
Tg

V(r)=1-e¢ ,

rae 7Tpoy - AOIyCTHMOE (3a1aHHOE) BPEMS BOCCTAHOBJICHHS M3/IEIIHA.

Koaddunment roroBHOCTH:

TO

K, =—"%2%2"—
© T 4T,

KoaddummeHT peMOHTONPUTOAHOCTH:

Kp=1-k,.

BeposiTHOCTS HOPMATIBHOTO (PYHKIIMOHUPOBAHUS:



~

T
P(t =k, Pt)=—2—¢ ©,
()qu 2 (t) T0+Tg

BeposiTHOCTH 0€30TKa3HON pabOThI C y4€TOM BOCCTAHOBIICHHS:

| 1=v(7) ;

P(tr)=e L To

16.4 Cxema pac4ema rnokasameneu HadexxHocmu Ha OBM

Wcxonnpie qaHHbIC 1S pacueTa HaJeKHOCTHU:

- CXeMa AIIEKTPUYECKast MPUHIUITHATBLHAS;
- 3HAYECHMs KOOPHUIMEHTOB SJIEKTPUIECKON HAarpy3ku, K -

- CIIpaBOYHBIC 3HAUYCHUA MHTCHCHUBHOCTEH OTKa30B AJICMEHTOB A; ol 5

- yeaosus 3kerryaranuu uzgenus, 'OCT 16019-2001, T'OCT 15150-75;
- 3aJJaHHOE BpeMsl PabOThI HIM BPeMsl HEPEPBIBHOM PaboTHI 13 ;

- I0OCTaTOYHOE KOJUYECTBO OTKA30B 3yieMeHToB 10 — 15;

- CIy4ailiHOE€ BpEMsl BOCCTAHOBJIEHHS, 7' ;.

Jnis yno6crBa paboThl peKOMEHAYETCs 3J€MEHThI pa30UTh Ha TPYIIIbI ¢ MPUOIN3UTEIBHO OH-
HAaKoBbIMH A , ; (pe3UCTOPBI, KOHAEHcaTopbl, Anoasl, UMC u T.1.). Bee cripaBodHble U pacyeTHbIE

JIAaHHBIE PEKOMEHIyeTCsI CBECTH B TabuIry 15.

Ta6muma 15 - McxonHble faHHBIC IS pacueTa

HaumeHoBaHue 3eMenToB | VIHTCHCHBHOCTH Kosddunrment Cryuaiinoe Bpemst

¥ X KOJIMYECTBO B TPYIIIIE, OTKa30B 9KCILIyaTaluuu BOCCTAHOBJICHHUS
IIT. ﬂ‘Oi:l/q Ky Ti,4

1. Pesucropsr (10) 5x 107 1 0,5

2. Mukpocxemsl (5) 0,45x 10° 1 1,5

Jannbie Tabmuiet 15 BBogsTcs B [IDBM (mmporpamma SNAD).

MHTEeHCUBHOCTH AJIEMEHTOB BBI6I/IpaIOTC$[ u3 Ta6J'II/II_U>I 15, a4 OPUCHTUPOBOYHBIC 3HAYCHUSA CIIYy-
YalHOI' O BPEMCHH BOCCTAHOBJICHUS IJIS 3JIEMCHTOB PA3JIMYHBIX I'PYIIITL - U3 Ta6J'II/II_[bI 16.

Ta6mmma 16 - UaTencuBHOCTH 0TKa30B AneMeHToB POC npu nocroBepnoctu P = 0,6

Ne HNuTeHcuBHOCTH
n ;1 HaumenoBanue snemenTa (rpyrma, B, THIT) otkasoB x 107,
o 1/a




2 3

[TonynpoBoaaukossie (I111) nudpoBbie HHTETpaTBLHBIE CXEMBI
1 (AUC) 1- it crenenu UHTETpaIIU 0,40
2 IIT uudposeie UC 2-ii cTeneHn HHTErpaluu 0,45
3 ITIT tudposeie C 3-it cTenenn nHTErpanuu 0,50
4 IIT uudposeie UC 4-ii creneHn HHTErpaluu 0,60
5 111 ananorossie IC 1-i1 cTenneHn MHTErpanuu 0,45
6 11T ananoroseie MC 2-i1 cTeneHn HHTErpanuu 0,55
7 111 ananorossie MIC 3-i1 cTenneHn MHTErpanuu 0,65
8 TpaH3ucTopbl KPEMHUEBBIE MaJION MOITHOCTH 0,40
9 TpaH3ucTOpbl repMaHUeBbIE MAJIIOH MOLTHOCTHU 0,45
10 TpaH3uCTOPHI MAJIOMOIIIHBIE B KITIOUEBOM PEXKUME 0,40
11 JIno/1b1 BBICOKOUACTOTHBIE KPEMHHUEBbIE 0,20
12 JInopl BBICOKOYaCTOTHBIE T€pMaHUEBBIE 0,30
13 JI01b1 UMITYJIBCHBIE B KJIIFOUEBOM PEKUME 0,15
14 JIno/1b1 BBIIPSIMUTENbHBIE MATIOMOIUHBIC, [0 gump < 300 mA 0,20
15 CTaObMIMTPOHBI MAJIOMOIIHBIE, P, < I1Bm 0,9
16 CBeToanoabI 0,7
17 Pesuctopsl HOC];O?IHHBIG HENPOBOJIOYHBIE, P, < 0,5Bm, 0,05

TOK TTOCTOSTHHBIN
18 Pesucropst HOCTf)SIHHBIe HEMPOBOJIOYHBIE, Py, < 0,5Bm, 0.1

TOK IICPEMEHHBIN ’
19 Tepmope3ucTopsl 0,20
20 Konpaencaropsl TaHTaI0BBIE 0,02
21 Konpaencaropsl kepaMuueckue 0,05
22 KoHnneHncaropsl 1acTUKOBbBIE 0,07
23 Konaencaropsl HEIIOHOBBIE 0,01
24 JlaMII04KyM CUTHAJIBHBIC, HAKAJIMBAHWS 8,00
25 JlaMII04KHM CUTHAJIBHBIE, HEOHOBBIE 10,00
26 Coenunurenu (pa3beMbl) MITENCENbHbIE 0,20**
27 I'nHe3na, KI1eMMEI 0,70*
28 TymOnepsl, KHOTIKH 0,40%*
29 [Tepexnrouarenu 0,40*
30 [Tepexmouarenu MajgorabapuTHBIC 0,30*
31 Muxkponepeximodarenu tTuna MIT 0,30%*
32 JlenecToOK KOHTAKTHBIN 0,20
33 [IpoBO MOHTaXHBI 0,30***

[Ipomomxenue Taduib 16

2 3
34 Kabenu (1rHypsI) 0,60
35 KaGenu (mHypsl) nutanus 2,007
36 Jlepxarenu npenoxpaHurenei 0,20
37 [Ipenoxpanurenu 5,00
38 [Ipoknaaku, maiosl U30JIMPYIOIIKE 0,75
39 CoeauHeHre NaliKoM, TOK IIOCTOSHHEIN 0,04




40 CoennHeHne nailkoi, TOK MyJIbCUPYIOLIHUI 0,40
41 CoennHeHne HAKPYTKOM 0,02
42 IInata meyaTHOrO MOHTAaXa 0,20
43 KoncTpykuuu Hecymue POY 3,00
44 KoHcTpykuuu Hecylue 1erkochbeMHBIX Cy00I0KOB 0,10
45 CoenuHeHne BUHTAMH 3 - 5 MM 0,001

IIpumevyanus k Tadauue 16:
1 3HayeHuss MHTEHCUBHOCTEN OTKa30B COOTBCTCTBYIOT HOPMAJIbHBIM KIIMMAaTHUYCCKUM YCJIOBU-
SIM 1 HapaOOTKe, yKa3aHHOW B TEXHUYECKOW JTOKYMEHTAIHH.

2 3HaYeHHs, OTMCUCHHBIC CUMBOJIAMMU:

*

- Ha OOAVH KOHTAKT IMIPHU HOMHWHAJILHOM 3JICKTPUYCCKOM PCIKHUME,

#ok

- Ha OJJUH HITBIPCK IIPH HOMHWHAJIBbHOM 3JICKTPUYCCKOM PCKUME H YHUCIIC COUJICHEHUM (pac—

YIEHEHUH), yKa3aHHbIX B TVY;

Hokok

- Ha Ka)KJIbI{ MOJIHBIA W HETIOJHBIA METP JUIMHBI TPU HOMUHAJIBHOW TUIOTHOCTH TOKA B MPO-

BOJIC.
Tabnuna 17 - 3HaueHus cly4ailHOTO BPEeMEHU BOCCTAHOBJICHHS
No CnydaifHoe BpeMs BOC-
HaumenoBanue snemenra
ILIL CTAHOBJICHUS (j,d
1 [udposeie UMC maiolt u cpeiHel CTeNeHn HHTETPaIii 1,5
) Hudpossie UMC Gonbiioit 1 cCBEpXOOIBIIONH CTETICHH HHTE- 0.5
rpanuu ’
3 Amnanorossie UMC maiioit u cpeiHeii cTernenu 12
WHTErpALH ’
4 TpaH3ucTopsl cpeaHel 1 Majnol MOLTHOCTHU 0,8
5 Pe3uctopsl mocTosiHHBIE 0,5
6 Konnencarops! HenossipHbIe 1,1
7 Jloap! (KpoMe BBIIPSIMUTENbHBIX ) 0,6
8 CoenuHuTenu 2,0
9 [Ipenoxpanurenu 0,1
10 IleuaTHble TIIATHI 3,0
11 MoHTa)KHbI€ TPOBOAA 0,5
12 ITaiixku 0,5
13 [[Iaypb! nuTanus 0,3

17 CocTaB KOHCTPYKTOPCKOM AOKYMEHTauumn
Ha pa3pabaTtbiBaeMbin PyHKLNOHANbHbLIN y3en
KoMIuiekT KOHCTPpYKTOPCKOHM JOKYMEHTAIMH 110 JaHHOH padoTe TOKEH COAEPIKATh:
1) pacueTHO - MOSICHUTENbHYIO 3aIIUCKY;
2) cienupuKauio Ha pa3paboTaHHbIA (yHKIIMOHATBHBIN Y3€7;
3) cOOpoUHBI UepTeXK;

4) cxeMy 3JIEKTPUUECKYIO0 (PYyHKIIMOHAIBHYIO;



5) cxeMy 3JeKTpUYECKYIO IPUHIUIHAAIBHYIO;

6) repevyeHb JIEMEHTOB CXEMBI DJIEKTPUUECKON MPUHITUTTAATILHOM;

7) 4epTex MeyaTHOM IUIaThl (AE€TAJb).

18 UHanBMayanbHoe 3agaHue

Ileab: n3yunTh OCHOBHBIE NTPaBUJIa IOCTPOEHUS AIEKTPUUECKUX CXEM C UCIIOJIB30BAHUEM KOp-
MIYCHBIX MHTErPaJIbHBIX MUKPOCXEM; HayUUThCS MPABUIBHO COCTAaBJIATH MEPEUYEHb AJIEMEHTOB 3JICeK-
TPUYECKON MPUHIMITHAIBHOM CXEMBbI; pa3padoTaTh YepTEeK NMEUaTHOM IJIaThl, COOPOUHBIN YepTex U
creun(UKaulo Ha 4YepTek (PyHKIMOHAIBHOTO Y3J1a; BBINOJHUTH OLIEHKY KadecTBa U pacueT
HAJEKHOCTH.

Wcxonnbie qaHHble 1715 BBINOIHEHUS PaOOThI:

1. Cxema snexTpudeckas GyHKIIMOHAIbHAS H3Aeaus U Il kopiyca UMC.

2. Kareropus u rpynna POY.

3. Ycnous skcrutyatarnuu (OCT 15150-75):

- KJIMMaTH4ecKasl 30Ha;

- KaTeropus NOMEIEHUS.

4. 3aganHoe Bpemst paboThl 3, 4.

5. TpeGyemoe Bpemst HapaboTku Ha oTka3 1), He MeHee 4.

6. 3agaHHOE BpeMs BOCCTAHOBIIEHUs T, 4.

19 PekomeHayeMbIN NOPSAAOK BbINONTHEHUSA PaboTbl

1. [TonyuuTs y mpenoaaBaTess BApUAHT 3aaHus (CM. TIPIIIOKEHUE A).

2. BBINOTHATE YEPTEK CXEMBI JEKTPUIECKOH (YHKIMOHAIHHON B COOTBETCTBUU C TpeOOBa-
nusmu ['OCT ECKJ] (bopmat A3).

3. Pa3paboTraTh yepTeX CXEMbI JIEKTPUUECKON MPUHLIMIHAILHONW B COOTBETCTBUH C TpeOOBa-
nusmu ['OCT ECK/I (dbopmat A3).

4. PazpaboTarh U BBINOJHHUTH YepTek NeuaTHOM miuaTel @Y, MCnosb3ys UCXOJHBIE JaHHBIE
(bopmar A3 x 2).

5. Pa3paboraTh crienuuKannio U BBITOIHUTH COOPOYHBIN YePTEK MeUaTHOH miaTtel OVY.

6. BBINOJTHUTH pacyeT HaJAe)KHOCTU U IPOU3BECTH OLIEHKY KauecTBa U3EINs.

7. ObopMHUTH pacueTHO-MOSICHUTEBHYIO 3aITUCKY.



20 PekomeHAayeMbIN NepevYeHb MeXrocyaapCcTBeHHbIX,
rocyaapCTtBeHHbIX U oTpacneBbIX CTaHAaApPTOB

1 CTB 1014-95 Uznenus mamuHoctpoeHus. Jleramu. O0mue TeXHUYECKHE TPeOOBaHUSI.

2 T'OCT 2.001-93 ECK/I. O611ue moinoxeHusl.

3TOCT 2.104-68 ECKJI. OcHOBHBIE HAJITHUCH.

4 T'OCT 2.106-96 ECK/I. TekcTOBBIE JOKYMEHTHI.

5STOCT 2.108-68 ECKJ/I. Cnertudukarusi.

6 'OCT 2.109-73 ECKJI. OcHOBHBIE TpeOOBaHUS K YEpTEkKaAM.

7TOCT 2.301-68 ECKJI. ®opmarsl.

8 I'OCT 2.302-68 ECKJI. MaciuTabsb!.

9 T'OCT 2.303-68 ECK/I. JIunuwu.

10 TOCT 2.304-81 ECK/I. llIpudts! uepTexHbIE.

11 TOCT 2.307-68 ECK/I. Hanecenue pa3MepoB U MpeeIbHbIX OTKJIOHECHHIA.

12 TOCT 2.309-73 ECK/I. [llepoxoBatocTs mOBEpXHOCTH. [lapamMeTpbl U XapaKTepUCTUKH.

13 TOCT 2.316-68 ECK/I. [IpaBuna HaHeceHHs Ha yepTexax HaAMuced, TEXHUYECKUX Tpebo-
BaHW U TaOINLI.

14 TOCT 2.417-91 IIpaBusia BBIIOIHEHUS YEPTEKEH MEUaTHBIX ILJIAT.

15 TOCT 2.701-84 ECKJI. Cxembl. Buasr u tumbl. O0mue TpeOOBaHUS K BBHITTOJHEHHIO.

16 TOCT 2.702-75 ECK/I. IIpaBuia BbIIOJTHEHUS JIEKTPUUECKUX CXEM.

17 TOCT 2.708-81 ECK/I. IIpaBuia BBIIIOJIHEHUS AJIEKTPUUYECKUX CXEM LU(POBON BBIUNCIH-
TETbHON TEXHUKH.

18 'OCT 3.1201-85 ECT/I. Cucrema 0603Ha4ueHHsI TEXHIUYECKOW IOKYMEHTAIHH.

19 TOCT 19101-77 ECITA. Buael nporpamMm U NporpaMMHBIX JOKYMEHTOB.

20 'OCT 19.103-77 ECITI. O603HaueHue mporpamMmm 1 MporpaMMHBIX JOKYMEHTOB.

21 I'OCT 19.105-78 ECII. O6utue TpeboBaHus K TPOrPAMMHBIM JIOKYMEHTAM.

22 T'OCT 19.106-78 ECII. TpebGoBaHus K MpOrpaMMHBIM JOKyMEHTAaM, BBIIOJHEHHBIX II€-
YaTHBIM CIIOCOOOM.

23 T'OCT 19.401-78 ECILI. Tekct nporpammsl. TpeboBaHUS K coAepkKaHUIO H 0HOPMIICHHIO.

24 T'OCT 19.402-78 ECII[. Onucanue nporpamMmmel.

25 T'OCT 19.404-79 ECII[. IlosicuuTenbHas 3anucka. TpeboBaHMs K coAepKaHUIO U 0POpM-
JICHUIO.

26 I'OCT 10317-79. Ilnatel neyatHbie. OCHOBHBIE pa3MepBI.



27 TOCT 17021-88. MukpocxeMbl HHTETpajibHble. T€PMUHBI U ONIPEEICHUS.

28 TOCT 17447-72. MukpocxemMbl HHTETpaTbHbIE JJIs1 MU(PPOBBIX BHIYUCIUTEIBHBIX MAIIUH U
YCTPOMCTB TUCKPETHON aBTOMATHKH.

29 'OCT 17467-88. MukpocxeMbl uHTerpajibHble. OCHOBHBIE pa3MeEpBHl.

30 'OCT 18725-83. MukpocxeMbl HHTErpajibHble. O0IIue TEXHUYECKHE YCIOBHUS.

31 T'OCT 19480-89. Mukpocxembl HHTETrpasibHble. TepMUHbI, onpeaeneHus U OyKBEeHHbBIE 000-
3HAYEHUS JIEKTPHUUECKHUX MapaMeTpoB.

32 T'OCT 20406-75. I1natel neyaTtHble. TepMUHBI U ONIPEICTCHUS.

33 T'OCT 23622-79. DnemenTsl noruueckux MMC. OcHOBHBIE TapamMeTphl.

34 T'OCT 23751-86. [1naTsl nedyatHpie. OCHOBHBIE TApAaMETPbl KOHCTPYKIIUH.

35 TOCT 23752-79. Ilnats!l neyatHeie. OOIIME TEXHUYECKUE YCIOBUSI.

36 TOCT 24460-80. MukpocxemMbl HHTETPATbHBIX MUPPOBBIX yCTPoilcTB. OCHOBHBIC MapaMeT-
PBL.

37 OCT 4I'0.002.006. KommyTanuoHHbIe u3enus. PykoBoACTBO MO BEIOODY.

38 OCT 4I'0.010.011. I1naTe! neyaTHble. MeTOAbI KOHCTPYHUPOBAHUS.



Jlntepartypa

1. I'emne ILII., MBanoB-Ecunosuu H.K. KoncTpynpoBanue 1 MUKpOMUHHATIOPU3ALHAsL PAIUO-
3JICKTPOHHOM ammapaTypbl: Y4eOHHK a1 By30B. — JI.: Dueprousnar, 1984.

2. Enunas cucrema KOHCTPYKTOpckoi mokymenTtammu: Crpas. mocobue/ C.C. bopyek,
A.A. BonkoB u 1p. — M.: U3a-Bo crangaptos, 1989.

3. Ilpecuyxun JI.H., [IlaxnoB B.A. KoHcTpyupoBaHue 31€KTPOHHBIX BBIYUCIUTEIbHBIX MAIIMH
u cucteM. — M.: Bricmr. mk., 1986.

4. Paspabotka u oQopMIICHHE KOHCTPYKTOpPCKOW mokymeHTtarmuun POC: CopaBoyHUK /
D.T. PomansrueBa, A.K. iBanoBa u ap. — M.: Paauo u cBs3b, 1989.

5. Tepmunonoruss EnuHO#il cucTeMbl KOHCTPYKTOPCKOH qokyMeHTauuu: CrpaBOYHHK /
C.C. bopymek, b.5. Kabakos u np. — M.: U3n-Bo crangapros, 1990.

6. bopoBukos C.M., IlorpebnskoB A.B. Teoperndyeckue OCHOBBI KOHCTPYHUPOBAHUS M HAJICK-
HoctH: COopHuk 3amay. - Mu.: BI'YUP, 2001.

7. BopobbeBa XK.C., O6pa3uoB H.C. u np. Metoaudeckoe nocodue mo pa3paboTKe MeYaTHOTO
MoHTaxxa. — Mu.: MPTHU, 1993.

8. ITewarnsie miatel B KoHCcTpyKuusax POC/ [Tox pen. XK.C. Bopo6seoii - Mu.: BI'YUP, 1999.

9.llucdpoBrle ¥ aHANOrOBbIE HHTErpanbHble MHKpocxembl: CnopaBounuk /Ilog pen.
C.B. Sxy6oBckoro - M.: Paauo u cBs3b, 1989.

10. UnTerpansubie mukpocxeMbl: CrpaBounuk /Ilox pen. b.B Tapabpuna. - M.: Pamuo u
CBA3b, 1983.

11. Enqunas cucremMa KOHCTPYKTOpPCKOW nokymeHTtaruu: Crnpas. mocoowe / C.C. Bopyiek,

Bonkos A.A. u ap. - M.: 3a-Bo cTtannaptos, 1989.



CB. mman 2003, mo3. 3

Vuebnoe uzoanue

Anbdepopud Hukonaii BukenTbeBuu

IIpoekTHpoBaHMe paM03J1eKTPOHHBIX CPEACTB

HA KOPIYCHBIX HHTErpajbHbIX MHKPOCXeMax

VYuebHoe nmocobdue
JUISl CTYJICHTOB CIIeIIMaIbHOCTEHN
"MonenupoBaHue U KOMIbIOTEPHOE MpoekTupoBanue POC",
"Pagunorexuuka' u "PaguorexHuueckne CUCTEMBI"
BceX popM 00yuyeHus

Penakrop H.A. bebenb
Koppexrop E.H. barypuuk

[Tonnucano B meuars 27.01.2004.  ®dopmat 60x84 1/8. Bbymara odceTnasi.
[Teuats puzorpaduueckas. l'apuurypa «Taiime».  Yei. ned. 1.12,79.
Vu.-u3g. 1. §,5. Tupax 250 3x3. 3aka3 150.

Wzpatens u nonurpadguieckoe UCIOTHEHUE:
Yupexaenue o0pazoBaHus
«benopycckuii rocy1apCTBEHHBIN YHUBEPCUTET HHGOOPMATUKH M PATHOIICKTPOHUKI
JInnensus JIIT Ne 156 ot 30.12.2002.
JInensus JIB Ne 509 ot 03.08.2001.
220013, Mumnck, I1. BpoBku, 6.



	Учреждение образования
	Кафедра радиоэлектронных средств
	Учебное пособие
	ББК 32.844 я 73

	Введение
	1.  Общие требования к выполнению схем
	2.  Схема электрическая структурная
	8.2 Двухсторонние печатные платы
	9.  Общие требования по конструированию печатных плат. Выбор
	1 Общие требования к выполнению схем

	2 Схема электрическая структурная
	Схема электрическая структурная (Э1) отображает принцип рабо

	3 Схема электрическая функциональная
	B
	D
	Вертикальная  шкала

	9 Общие требования по конструированию печатных плат.
	Учебное издание


