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NPEAUCNOBUE

B ceA3M C pasBMTHEM IJIEKTPOTEXHUKH
JNEKTPOHUKH, BBIYUCITMTENBLHOH TEeXHHMKH,
YCNOKHEHMEM KOHCTPYKUMH MalliMi, 1pu-
Gopos, coopyxennii ysenHIuBaeTcs MOTOK
TEXHWYECKOH JIOKYyMeHTAllMM: 4epTexei,
CX€M, TEeKCTOBHIX AOKYMeHTOB, [loasnsior-
CSi HOBbIE BHIIbl IOKYMEHTORB: TIPOTPAMMBI,
ANITOPHUTMBI, Y€PTEXH H CXEMBbI, BBINOIHAE-
MBlE B CHCTEMax AaBTOMATH3MPOBAHHOTO
npoektipoBanus (CAITP). Bonpocs! pa3spa-
Gorky, odopmnenus u oOpalueHHs TEXHH-
yeckoll NOKYMEHTALMH BRIPACTAKT B Cephb-
€3HbIe NMpodeMsl.

[lpasuna BeiMonneHuss u obpallenys
TEXHUYECKOH NOKYMEHTALMM PETNIaMEHTM-
pyloTCca  CYIIECTBYIOUMMM  CHCTEMAaMHU
rocymapcTeeHnblX  crangaptos  (ECK]I,
CIIAC, ECIO v np.). O6uee koJM4ecTeo
CTAHZApTOB [IOCTATOYHO BENWKO, MO3TOMY
aBTOPHl TOCTABMIM Tepen coboit 3amauy
PasbACHUTE NPHHIMMAB pa3pabOTKM TEXHH-
JeCcKOH JIOKyMEHTaLlM Ha 3JIEKTPOTEXHM-
YeCKHE W 3NEKTPOHHLIE YCTPOHCTBA U OaTh
OCHOBHbIE CBEIEHHA O Npaeniax ofopmie-
HHA 3THX JOKYMEHTOB B COOTBETCTBHM
CO cTAHAAPTAMM HAa TEXHHHYECKYH) MIOKy-
MEHTALHID.

ABTOpHI He cTaBHNM cBOeH 3anauei
OXBAaTHTb B NPHUBEAEHHEIX TNpUMepax uep-
Texkell ¥ OPYrMX MOKYMCHTOB BCE THIIbI
VIEKTPOTEXHHYECKHX M3felnid u  ycr-
poiicts. TIpuBeNeHE! TONBKO T MpPHMEpS,

KOTOpLie HauOoNee MONHO  OTPaNaloT
o0lIME nNpaBuia BBITOJTHEHAA KOHCTpYK-
TOPCKOH NOKYMEHTALIHH.

B kuure pnano muoro rpaudeckoro
Marepuala, WIIOCTPHPYIOLIEro TpaBuia
paspabotkn wu odopmieHns uepTexeii,
CXeM M TEKCTOBLIX [OKYMEHTOB, BHLINON-
HEHHBIX KaK PYYHBIM, TaK M aBTOMaTH3HPO-
BaHHEIM CNOcoboM.

Hsnanue npeanassauseHo ans  impo-
KOro Kkpyra uurtareneii, Ho Hanbolsee
NONe3H0 OHO Oyfner MHXKEHEPHO-TEXHU-
ueckuM pabothukam B obnacti 3JeKTpo-
TEXHUKH, 3JIEKTPOHUKHW, BRIUMCIHTENLHOMH
TEXHWKM M CTYAEHTaM COOTBETCTBYMOUIMX
crienManbHOCTEH.

Beegenwe, m. 13, 9, 10, npunoxe-
uue | Hanucanst K.K. AnekcaHIpossim,
. 4—8, npunoxenus 2, 3 — E.I. Ky3s-
MMWHOIA.

AgTopsl  BhIpaxalotr OnaromapHocTs
PELEH3EHTY  3aBelylOlueMy  Kadenpoi
HHXEHEPHOH  rpagukn MBHU  (TVY)
A.O.ToproBy, cpenaBuieMy RONE3Hble

3aMe4aHus MO TEKCTY W rpaguyeckoMy
marepuany, atakxe A.Jl.  KysemuHy
33 IOMOLE B MOArOTOBKE  PYKOIHCH
(rn. 4—8), npunoxenue 2, 3).

Bcee noxenaunus w 3amedanus no conep-
KAHUI0 KHUTH ABTOPH NPOCAT HANPABIATH
8 M3parensctBo MU no anpecy: 111250,
Mocksa, Kpacnokasapmennas ya., 14.



BBEAEHMUE

TpynHO nepeoUeHHTh pollb  HepTexa
B TBOPYECKOH nesTeNnsHOCTH HHxeHepa. Ha
NMPOTAXKEHHY MHOIHX CTOJNIETHH HepTexH
senaoTcs  HambBonee  ymorpelGiseMbIM
cpencTeOM BhipaxeHus uHpopmanyu 00
yerpoiicTBe Texnuueckoro ofbexra. OObiy-
HO TI0JI YEPTEKOM MOHHMAOT u30Opaie-
Hye Kakoro-nubo TexHmyeckoro obbexra
MJIM €r0 HacTH, BhIMOIHEHHOE ¢ HCIMOMNL30-
BAHMEM YEPTEKHRIX WHCTPYMEHTOB IPH
cOBmoNEHNH ONpEeaesICHHEIX NPaBuil Hep-
yenus. Ecnm HeoOxomumo TIPEIOCTAaBHTH
TOJILKO CTPYKTYPY TEXHHYECKOH CHCTEMBI
M CBA3M COCTABIAKIIMX €€ 3IEMEHTOB
mexay coOoli, npumensiercs cxema. B Tex
CITydasix, KOI[a YepTexa u CXeMbl HEel0CTa-
TOYHO [NS TEpenauu TeXHH4Yeckoii uHpop-
MALHK, HCHOAL3YIOT TeXHHYECKHE OIMCa-
HHA Ha OOBIYHOM pEYEeBOM f3LIKE, aMa-
rpamMmbl, (QYHKIMOHAIRHBIE 3aBHCHMOCTH,
tabnMiel M IpYTWe CpeicTBa {(fMKCHpOBa-
HMS ¥ Nepega3sn WH(opMalnu.

[lpy npoekTHpOBaHWM TEXHUYECKOro
ofbekTa (MalmmHel, npwGopa, annapara,
COOpYXEeHMT © T..) YepTexH, CXEMB
M OIHMCAHKWA PACCMATPHBAIOTCA KaK TEXHH-
yeCKHe [0KYMEHTRI, cojJepxkaliiye onpene-
neHHy0 nH(pOpMaLKIO, MNpeIHasHaYCHHYIO
IUIs Tepeayy 0T NPOEKTHPOBIIMKA M KOH-
CTPYKTOpa K W3TOTOBMTENIO M IKCILTyara-
LHOHHHKY.

IlpoexTHpoBaHHe — 3TO MPOLECC CO3-
naHWs TNpoekTa, NPOTOTHMNA, TMpoobpasa
MpeanoiiaraeMore K BO3MOXKHOIO TEXHH-
4eCKOro peLieHust W3flelusd B NPOMBILIJIEH-
HOCTH H/IM COOPYXEHMA B CTPOMTEINILCTBE.
[lpoektupoBanye npenctapnder co6oii
npouecc ONucaHKd CBOHCTB TEXHMHYECKOTO
rnpejMeTa, KOTOpBIH MpeanoyiaracTes M3ro-
TOBUTh WM cOOpyluTh. [IpoeKT comepur
MCXO/HEle faHHBle, HeoOXxomumuie HAnA
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nocneaytomero  u3rorosaedus.  O6BMHO
MPOEKT COCTOMT W3 KOMIUIEKTA JOKyMEH-
TOB, B KOTOPHIX CONEPXKUTCH MHOOpMAI[HSA
06 yerpoiicrBe, cocTape, NpWHLMIE AEfCT-
BHf, YCJIOBHAX 3KCIUIyaTalyyu NMpoeKkTupye-
Moro TexHugeckoroe o0bexra.

JIOKYMEHTOM B LUIMPOKOM CMEICHTE MED
HaszpiBaeM MarepHansHblii 00BEKT, comep-
waumit WHOOpMaIo, 3a(QUKCHPOBAHHYIO
CO3JAHHBIM YEJIOBEKOM CIoc0obOM U CTielH-
aJbHO TpeNHAa3HAYEHHYH) M/ Tepenaiu
BO BpeMEHM M TpocTpaHcTBe. JIOKYMEHT
nomxeH OwiTh, MOAIKCAH COCTAaBHTENEM,
W IOJDKHa OblTh IIPOCTABIIEHA JlaTa COCTaB-
nexua. Hocurenem MWH(QOpMALUH MOXET
6piTh Gymara, (oToIlIeHKa, MarHUTHAs
nenrta ¥ 1.0, COBOKYITHOCTH B3aMMOCBA3AH-
HbIX JIOKYMEHTOB, OTHOCAILMXCS K KAKOMY-
nubo Texuuueckomy OOBEKTY, mNpoLeccy,
COCTABJISET TEXHUUECKYHO JIOKYMEHTALHIO,

JloxymenTanus, BeIllycKacMas B Ipo-
lecce MPOEGKTHPOBAHUS, HOCHT HA3BaHWE
NPOEKTHOH NOKYMEHTAllWK, NPOCKTHO-KOH-
CTPYKTOPCKOH JOKyMeHTalMu WIn KOHCT-
PYKTOPCKOH NOKYMEHTALHH.

[Npaguna BhIIONHEHHS NOKyMEHTOB, MX
BMIBl M KOMIUIEKTHOCTh NpH HNPOEKTHPO-
BaHMH W3JelMil M COOpYXeHuit ycTaHap-
AMBAIOT CTAHAAPTR HA KOHCTPYKTOPCKYH
¥ MIPOEKTHYH [NOKYMEHTAIHIO.

[ocynapcTeeHHas cucTeMa CTaHIapTH-
saruu Poccuiickoii Qenepanny ycTaHaBlu-
BAET cHeAyIMEe KaTeropun CraHjapToB
(T'OCT P 1.0-92).

rocysapcTBeHHsle crangaprel Pocenii-
ckoii ®enepauuu — I'OCT P,

MEXTOCYyApCTBEHHbIE
['oCT;

crangaptel orpacin — OCT,

crangapte! npennpustus — CTIL

CTaHAApTHT —



CTAHJAPTHI HAY4YHO-TEXHHYecKora obiecT-
sa — CTQO;

MeXKIyHapoHkIE CTAaHAAPTEL.

['ocynapcTBeHHBle cTaHnapThl Poccmii-
ckoii ®exepauyu npunnmaer locynaper-
BeHHBIH komuTeT Poccuiickoli Denepanmu
no craHmaptizaogyu  (Foccranpaprt  Poc-
cuu) W [ocynapcTBeHHbI KOMMTET 110
KMIMLIHON M CTPOMTEILHOM MONHTHKE.

Mesxrocy napcTBeHHBIE CTAHOAPTEl MPH-
Humaer MexrocynapcTeeHHelii COBET 1O
CTaHJapTH3aLKK, METPOJIOrUH U cepTH(u-
Kalu und MexrocynapCTBeHHas HayqHO-
TEXHUYECKAN KOMUCCHS N0 cTaHjapTH3a-
OMH M TEXHMYECKOMY HOPMHPOBaHUIO
B crpourtensctee (IOCT 1.0-92).

CranpapTsl OTpaciv NPUHHMAIOT rocy-
JapcTBeHHble OopraHel ynpasienusa Poccuii-
ckoii @enepaunn B TIpefenaX KOMIETeH-
UMM JaHHOIO opraHa W o0s3aTensHel Anf
NpeanpusITUii U opranu3aLiii oTpacnu.

Cranpaptel NpeanpusaTus NPUHMMAKT
oTAeNbHBIe NPENNpHATHA. JTH CTAHIAPTE
o0s3aTeNbHEl  TONRKO JUIA  TPennpUATHS,
YCTAHOBMBILErQ CTAHIAPT.

CrannapTsl Hay4uHO-TexHH4Yeckoro o6-
jecTBa NMPHHMMAKT Hay4dHO-TEXHHYECKHE,
MHKEHepHEle Wi Jpyrie obmecTBeHHbie
00benMHEe HHA.

Me:xnyHapoHble cTaHIapTHl MPHHUMA-
T MEXKIyHapoOHEIE OpraHd3amui 1o
cTaHfapTu3aiud. Cpens MexayHapoIHBIX
Opranu3anuii Mo cTaHpApTH3ALMM cheLyeT
ormetuTs International Standards Organi-
zation — ISO (Mexaynapoanas opramm3a-
s 0o cranpaprusauiu — UCO). PaGorta-
MH M0 cTaHIapTH3anMuM B o0rmacTH anek-
TPOTEXHHKH, BMEKTPOHHKH W CBA3KH 3aHU-
maercs International Electrotechnical Com-
mission — 1EC (Mexnyunaponuas 23Jek-
TpOTEXHWYecKas komuccus — MOIK).
Ha ocHoBe ayTeHTHYHOTO TeKCTa MekKAy-
HAPOJIHOTO CTAHAAPTA BO3MOXHO O(OPM-
JIEHWE TOCYNapCTBEHHOro craHuapra Poc-
cuiickoit Qenepaumu. Hanprimep, Mexmy-
HapomHbelii  cramiapt  MCO  9591:1992,
IPMHATHI B KauecTBe T[OCYIAPCTBEHHOTO

cranpapra P®, o6oznavaerca: ['OCT P
HCO 9591:1992.

CyllecTBYeT HECKOJIbKO CMCTEM CTaH-
[apToB, ONpelelsllMX NpaBuna ogopM-
TeHus TEXHHYECKOH  MOKYMEHTALUN.
OcnoBHoil cpeay HWX #Asnserca Enunas
CHCTEMA KOHCTPYKTOPCKOH JOKYMEHTAIIHH
(ECKJI). koTopas cCOHEpPXHT KOMILIEKC
B38MMOCBS3aHHBIX HOPM W IIPaBWJ MO pas-
paGoTke, ohopmIeHHIO M 0OpallleHHID KOH-
CTPYKTOPCKOH NOKYMEHTaluH, pa3pabarsi-
BaeMoit M mpumeHseMoii Ha BCeX CTajMAX
KHU3HEHHOIO LMKNAa M3nesvs (NMpU ITPOeK-
THPDOBAHMM, M3TOTOBIEHMH, 3KCIUTyaTa-
LM, peMOHTe U ap.).

KoHeTpykTOpekas MOKyMeHTAlMs ABJIfA-
eTcsd TOBapoM, M Ha Hee pacnpocTpa-
HAIOTCA  BCE  HOPMATHBHO-TEXHHYECKHE
@KTHl, KaK Ha TOBApHYI NPOAYKLHIO
(I'OCT 2.001-93).

B ECKJI Bxomsit MexrocynapcTseHHble
cranaaptel. B cooTeeTcTBUM € 3TUM oOfpe-
neTieHbl hasHayeHye, obnacTy paclpocTpa-
HEHHUS, KJaccHpuKalma ¥ NpaBHia 0603Ha-
yeHds crangaproB  ECKJ. OchosHoe
Hasnayenue ECKJl cocrouMT B ycTraHosne-
HWHM €AWHBIX ONTHMAILHEIX NPARUIT BHINOJN-
HeHus, ofopMieHns M OOpallleHHsA KOHCT-
PYKTOPCKOH  JOKYMEHTAUWM B  IIENAX
NIPUMEHEHWSA COBPEMEHHBIX  METOJIOB
U CPEACTB NpH JPOEKTUPOBAHHM W3/eNMmii,
B3aUMOOOMEHa KOHCTPYKTOPCKOH [OKyMeH-
Taleil 6e3 ee nepeoopmiaeHus, obecneue-
HUS BBICOKOTO KAuecTBA M3eNIMi, BO3MOX-
HOCTH cO3aHuAd ennHOH wuH(OpMaHOH-
Hofi 6ashl M ABTOMATM3UPOBAHHBIX CHCTEM,
rapMOHM3aLMHU C COOTBETCTRYIOLMMH MeX-
JYyHapogHuLIME crangapramu u ap. Cran-
naptel ECK]l pacnpoctpansiorcs Ha wusje-
M MAalIMHOCTPOeHHs M TnpubopocTpoe-
Huf, npasWna u mnonoxenus ECK]] —
Ha HAYYHYIO M y4eOHYI0 nuTeparypy.

Ycranosnennble B craugaprax ECK][
HOpMBI H MNPaBHIA MPUMEHAIOTCA NpPH pas-
paboTke JOKyMeHTauK MNpenpHATAIMKA
M TpennprHUMarensami (cyGbexktamu xo3aii-
CTBEHHOH JIeATENBHOCTH) CTPaH Y4aCTHH-
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KOB  MEXTOCY/IAPCTBEHHOTO
(CHI).

KoHeTpyKTOpCKy10 JOKYMEHTALMIO
COCTABNAKIT TIpauuyecKue H TEKCTOBBIE
JIOKYMEHTHI, KOTOpHIE ONpPeNeNioT KOHCT-
PYKLMI0O TexHWyeckoro o0bekTa U colep-
AT NaHHble, HeoOXomMMBIE NS €ro pa3spa-
OOTKH, MW3TrOTOBRJIEHMA, KOHTpONA, TIpH-
€MKM, 3KCIIyaTaluu W peMOHTA.

TepMMH  GKOHCTPYKLMH»  O3Hauaer
CTpoeHMe,  YCTpPOWCTBO,  TOCTPOEHME,
coopyxeHHe. B TexHyuke KOHCTPYKLMS —
3TO cxema, yCTpolicTBO H mpuHumMn pabo-
Thl TEXHUYECKOr0 Tmpenmera (MaluHsl,
npnbopa, annmapara, COOPYXEHHA W T.IL),
aTakke caMm INpeIMeT W €ro cocTapHEIE
uactv. KOHCTpyKIMA olipenenseT B3aHM-
HOEe pacrolloKeHMe HacTell M IJeMEeHTOBR
TEXHUYECKOrO npeamera, cnocod  mx
cOeMHEHUA, B3AUMOZEHCTBHA, @ TaKKE
Marepual, M3 KOTOPOro cOCTAaBHBlE YacTH
(3neMeHTHI} JOMKHEL GLITH HATOTOBNEHEL.

['padnueckuii KOHCTPYKTOPCKHH HOKY-
MEHT conepHuT nHOPMAIMIO B Buje Ipa-
¢uyeckoro K300paxeHHs TEXHWYECKOIO
obOnekTa.

I'pacuueckoe u3obpaxeHHe — 3TO BOC-
npoM3BelleHHe  KOMIUIEKCA  [EOMEeTpH-
YeckHUX ceoiicte npenmera B o0Opa3noi
¢dopme, T.e. B 00pazHOM MpeacTaBIeHUU
¢ IOMOLLLIO cpeacts  rpadwky  (Mwnuid,
wrTpuxos, Touek). [log reomerpuyeckumMu
cBolicTBAMH MBI NOHHMaeM (opmy, pazme-
pbl ¥ B3aMMHOE Pacilojlo¥eHHe COCTABHLIX
vacreil npeamera. Ipaduueckune uzobpaxe-
HUA B  KOHCTPYKTOPCKHX  JHOKYMEHTax
moryt OBITH: a) FOJIHBIE, T.€. OTpaxKa-
nme Qopmy Inpexamera; 6) yNpoOLIEHHEIE,
HAa KOTOPHIX ONYIIEHBI OTHENLHRIE IEMEH-
Thl M petanu GopMel; B) YCIOBHEIE WM
oBGo3HaueHn.

K  rpaduueckiiM  KOHCTPYKTOPCKHM
JOKYMEHTAM OTHOCHATCA YEpPTexH M cXe-
Mbl. YepTex — JOKYMEHT, coAepKalluii
u3o6paxeHne TEXHHUECKOTO TNPENMETa HITH
€ro COCTAaBHOHM wacTW M ApYTHe OawnHme,
ToACHAKIME (PYHKLMOHA/PHOE 3HAYeHHE
npenMeTa M MO3BOJIAKOINNE €ro M3TOTO-
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cornalenu

BuTh. CxemMa — OOKyMeHT, copepkalui
yclnoBHble  Tpaduieckue  H300paXkeHuA
COCTaBHBLIX uacTeli TEXHMYECKOIO IpenMe-
T8 M CBA3M MEKIY COCTABHBIMH YACTAMM.

TekcTOBBIE  KOHCTPYKTOPCKHE  JIOKY-
MEHTH! COAEpKaT MH(OPMALMIO HA €CTeCT-
BEHHOM MM (OpPMATU30BAHHOM  S3bIKE.
TexcToBblE  MOKYMEHTBl  NOAPA3fesioT
Ha IOKYMEHTHI, COJEpiKal(ie B OCHOBHOM
criowHoil Texet (TEXHWYECKHE YCIIOBMS,
TEXHUHECKHE OTHCAHMS, PACHeThl, NOACHH-
TeJibHble 3alMCKH, Maclopra, WHCTPYKUMM
¥ T.L.), H JOKyMEHTHI, COAEPKallle TEKCT,
pa3buteiii Ha rpadel (creuuGuKaLMM,
BEIOMOCTH, TaONWIk! M T.IL).

Mesxrocy mapcTreHHble CTaHAapTHI
ECK]l pactipenenensl 10 clIegyrOIMM
KJIaCCHPUKALHOHHBIM TPYNNam:

Homep
TPYIIIG!

0 |OOume nonoxenus
1 OcuoBHEIE ITONOXKEHUS

2 |Knaccudukaims u ofo3nanenue wiaend
B KOHCTPYKTOPCKHX JOKYyMEeHTax
3 | Obupic npaBunia BHIIOIHCHUS YepTexeii

4  |TlpaBulia BEIIONUCIIAA HEPTEXKER pal/iiy-
HBIX M3Jenuit

5 |Tlpasuna H3MCHEHMS 1 0OpalteHHs KOHCT-
PYKTOPCKHMX IOKYMEHTOB

6  |ITpaBuna BENOJHEHWS IKCIYATALIMOH-
HOM H PEMOHTHOH JIOKYMCHTALHH

7 |IlpaBuna BEIUIONHEHHUS CXEM

8 |IlpaBuna BLINOMHEHWR JOKYMEHTOB MIPH
MAKEeTHOM MCTOJIE NPOEKTHPOBAHHUA

9  |ITpouse cTaHnapThi

Haumenosanre KnaccHQHKaUHORROH

TPYTNE CTaHAAPTOR

O6osnayenne crainapra ECKJ] cocrour:

W3 WHOEKCA KaTeropuM CTaHiapra —
rocCT;

iadpel «2» — KOMIUIEKCA CTaHIApPTOR
ECKII;

HOMepa TPyNIlkl CTaHJApTOB;

MOPSAAKOBOTO HOMEpa IPYIIkl cTaHIap-
Ta B JaHHO# rpynme;

NBYX MocleaHux uudp roaa yTeepxie-
HuA cranjapra 10 | susapa 2000 r

[lpumep obo3HAUEHHMA MEXrocyAapeT-
serHoro craHnapra ECKJ[ MOCT 2.702-75*



«[Tpasnna
CXEeM»:

BLIMTOJTHEHHUA  3JICKTPHYECKHX

rocr 2. 7 02 -75*
HHAeKC KATeLOpPUH CTaJmapTa_|_ T
HoMep KOMILnEKCa CTaHIapPTOB
Howmep knaccrHpuKal{HOHHOM TDYIITILL
IMopaaxoBELl HOMEP CTAHIADTA B IPyIIIE
[pe nocneguue tudpel To[a YTEEPXICHHL
CTaHlapTa
*BHeCceHE U3MEHEHIA B MOCIEIYIONIHE TOJH

Kpome ECK]l B 3NeKTpOTEXHHYECKOM
NPOM3BOACTBE MCTONB3YIOTCA JpYyTHE CMC-
TEMBI CTAHAAPTOB NpH paspabotke u oopm-
JIeHHH TeXHHYecKOH JOKYMEHTaLHH.

TMocnenoBaTeNLHOCTE TIPOLIECCa NPOEK-
THPOBaHWA W3LeNud HOBOM TeXHMKH H
MOCTAHOBKA WX Ha IPOM3BOJCTBO perna-
MerTupylotcesl ctaHnaptamMu CHCTEMBI pas-
paboTKM W TOCTAHOBKH  MPOAYKIIHH
na npoussoncrso (CPIIII).

IMpn paspaboTke NPOEKTHOH HNOKYMEH-
TALMM HA CTPOUTENLHLIE COOPYKEHUS Mpu-
MEeHAKTCH cTaHxapTel CucTembl TPOEKT-

HOH [OKyMeHTalluu IO
(Criac).

Cranpaptet CIIC pononnstor  ECKJI
¢ yueToM crietiMvky NpOeKTHOH JOKyMeHTa-
umu ana crpourensctea (FOCT 21.001-93).

[lpaguna otopmieHns OTYETOB O Hay4-
HO-HCCITeoBaTeNLCKUX paboTax, M3narellb-
CKHX MaTepMalloB, pedieparos, aHHOTALMH,
NOKJAJ0B M APYIMX MeuarHelx pabot ycra-
napnupaer CucTeMa CTaHAAPTOB Mo MHpOp-
marpy, OMONHOTEYHOMY M H3NATENIbCKOMY
neny.

[Iupokoe npAMeHEHWE BLIYMCIIHTEITL-
HOIi TEXHHKH IPHBEJIO K MOABIIEHHID KOM-
nnexca CTaHOAPTOB, YCTAHABIHBAIOILMX
npaeuna paipaborku, ogopmnenus u obpa-
LEHUs TIporpaMM W TIPOTpaMMHON NOKY-
MEHTaLlMM. OTW CcTaHmapTel O0OBENHHEHBI
g EnnAyl0 cucteMy NporpaMMHOE  JOKy-
mentauyu (ECIIJD).

O6wme mnonoxenns o ECIIJT npuse-
nenst 8 FOCT 19.001-777

CTPOUTENLCTBY



Fnaea nepeaq

PASPABEOTKA KOHCTPYKTOPCKOM LOKYMEHTALMM

1.1. Npouecc pa3paGoTku M NOCTAHOBKM
n3aenuii Ha NPOM3BOAZCTBO

Ha ocHoBaumM M3yuennsi notpeGHOCTEit
0BIecTBa OMpENeNisiOTCS TEXHHKO-3KOHO-
MHYECKHE TMOKA3aTeil  HOBLIX H3JEnuii.
TpeGoBanus, 3anoxkeHusle npH paspaboTke
MPOAYKUHHM, NOJKHBL rapaHTHpOBATE BO3-
MOXHOCTh €€ BBIIYCKA € MOKA3ATENsMH,
HaxOIAIMHMHCA Ha YPOBHE Jy4IlMX OTEue-
CTBEHHBEIX H MHMPOBBIX JOCTHXKEHHH HIH
NPEeBOCXOAAMMMHE HX H ofecnedHBaomm-
MH KOHKYPEHTOCNOCOGHOCTH HA BHELIHEM
PBIHKE, JKOHOMH4YECKYI0 3(deKTHBHOCTE
H YIOBICTBOpeHHEe moTpeGHOCTEH Hapon-
HOr0O X03sificTBa, HACeNeHNs 1 IKCopTa.

TexHNKO-3KOHOMHYECKHE  MOKA3aTeNH
HOBOH [POAYKUHYM JIOJKHBl COJEPHKarhb
HAUMEHOBaHUE IMPOAYKLHHM, LI€Is M HA3HA-
HqeHHe pa3paboTkH, mMpennonaraeMoro pas-
paboTylika, OPHEHTHPOBOYHYK [OTpel-
HOCTE B 3aKajbiBaéMOH DIPOAYKIHH Ha
olipeneNieHHbli CPpOK, CPOKM H3rOTOBIEHMS
OIbITHOTG O6Gpaslia, Hayano TPOMLILLICH-
HOIC TIPOHM3BOACTBA M [OCTABOK, WCTON-
HHKH (DU HAHCHPOBAHNS.

B zaBHCUMOCTH OT HATHYHA ULENEBHIX
TporpaMM pasBHTHS BEIMYCKAa [POIYKLHH,
HATM9HS WJIH OTCYTCTBHS 3akasuMka, Xapak-
TEPA B3aMMOOTHOLICHHIT Mexny cyOhexra-
MH  XO3SHCTBEHHOH JIEATENLHOCTH —paspa-
GOTKY ¥ NOCTAHOBKY TIPOLYKLMH HA TTPOM3-
BOACTBO  OCYWIECTBIIOT 110  CIEIYIOIAM
mozensim pabor (FOCT P 15.201-2000):

] — 10 rocynapcTBeHHOMY H MyHHUH-
HanbHOMY 3aKa3aM, a TaKKe JPYTHM 3akKa-
3aM, (QHHAHCHPYEMBIM H3 (enepansHOro
Gromxeta 1 GromkeTos cyGrextos Poccuii-
cxoit Depepanny;
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2 — 1o 3aKa3zy KOHKPETHOro MoTpebu-
Tens  (3aMHTEPEeCOBAHHBIX  OpraHH3aluii,
001eCTB, KOMMEPYECKHX CTPYKTYD);

3 — uHMupaTHBHEIE pa3paboTkn Ge3
KOHKPETHOIO 3aKa34yMKa TIpH KOMMEpue-
CKOM pHCKe paspaboT4HKa W H3rOTOBMTEA.

Ha ocroBe ucxomHuix TpeGopaumit 1o
TEXHHKO-IKOHOMHYECKUM MnokasaTensm
MPOBOAATCS HEOOXONHMEIE HAYYTHO-HCCTTE-
HOBATENbCKHE,  ONMBITHO-KOHCTPYKTOPCKHE
H TEXHOJIOTHYECKHE paboThl.

HawaneneiM 3TanomM kommnekca pa6oT
MO CO3N2HHK), OCBOSHMI0 M BHEAPEHHID
HOBOW TEXHHKH SABIAKTCA Hay4YHO-HCCITe-
nosatensckue pa6otei (HHUP), woTopsie
MPOBOATCS. B WLENAX TONYHEHHs Hay4HO
ODOCHOBAHHBEIX MCXOJHBIX [AHHBIX JUIS pas-
paboTKH TEXHHYECKOTO 3aJaHusi Ha HOBYH)
1 MOJICPHH3HPOBAHHY TTPOJIYKLMID.

Iposepnene HUP  moapasnensercs
Ha CIEAYHINME 3Tanbl: a) pazpaboTka Tex-
HUYECKOTO 3a7aHus Ha BeinonHeHwe HHP;
6) BHIOOp HaMpaeNeuus MCCIEJO0BAHMIL
B) TeopeTHyeckue W (W) 3KCIIEpHMEH-
TallbHBEIE  HCCNENoBaHus; T) obfoGuenne
H OLICHKA PE3yJbTATOB WCCNENOBAHMIA.

Ofs3aTenbHBIM  MCXOAHBIM  JOKYMEH-
TOM, ONpPEIENAILNM LENb, COmEepKaHue,
NOpANOK [poBefieHNs pabor, a Take
HaMeyaeMblii crnocob peanu3auuy pesylb-
tatoB HUP, siBnsiercs TexuHuyeckoe 3ama-
Hne #a Beinonuedwe HHP, kotopoe B
obmeM ciy4ae JOMKHO COCTOSTHL M3 Clie-
JYIOmMHUX pa3fieioB: OCHOBaHUE ISl TPO-
BeJicHus pabor, 3tanel HUP, ocroBHBIC
TpeGoBanua K BeINonHeHHIO HWUP, cnoco6
peamusaumm pesynetatoB HHP, nepeuens
TCXHMYECKOH  JIOKyMEHTAIMH, TIPeNbss-
NseMOii Mo okowyaHuu paboT, NOPAIOK



paccmorpesnst w mpuemkn HUP, TexHuko-
3IKOHOMIYECKOoe 000CHOBAHMUE, TMPHITOXKEHW .

Jrtan «Boifop HanpaeneHHs HCCIEno-
BaHW» BHITIONHIKT INIA CHCTEMaTH3NPO-
BAHHOrO aHanMsa HCCIenyeMoii 3anaqH
H BBIABJIEHHA HA €ro OCHOBE HallpaBJICHHSA
HeeneoRauKil, METONOB pelieHus 3anaqH
W HX CpaBHHUTENLHOH OLEHKH, ONMCaHMA
BHIOpaHHOH 0b6Iell MeTOAMKH TPOBENEHHA
HHP.

Oran «TeopeTHdeckHe H (mNu) JKCIe-
pPUMEHTaNbHEIE HCCNEIOBAHHAY [POBOAAT
B LENAX [omyyeHHsi HeoOXOOUMBIX Teope-
THYECKHX 000CHOBaHHH MOpeanaraeMoro
pelreHds Mo oGbEKTY HCCICHOBaHHs, MOJI-
TBEPHICHABIX MPH HEOOXOOMMOCTH JKCIIE-
PHMEHTANbHBIMH HCCTIENOBAHHAMMA. 3101
aTan BKIIOYaeT ONpefeNeHre Xxapakrepa
U CONEpKAHHA TEOPETHHECKHX HCCIeNnoBa-
HUli, METONOB HCCNEJOBAHUH, METOJ/I0B
pacuera, OGOCHOBaHUE HeO6X0OMMOCTH
MpOBECHHA SKCMEPHMEHTANLHEIX paboT,
MpHHLHKI ASHCTBUA paspaGoTaHHBIX 00beK-
TOB H WX XapPaKTEPHCTHKH.

Bran «O6o6meHHe U OLEHKA pe3ysbTa-
TOB HCC]’IC}IOB&HHQ)} BKIHOYEET OLEHKY
MOMHOTEl PELISHHS [MOCTaB/IEHHOH 3aja4H
M MpeToKeHHs No JaibHEHIINM Hanpas-
JIEHHAM paﬁo'r, OLCHKY JOCTOBEPHOCTH
MOJIy4EHHHX PE3yNbTaTOB M CpaBHEHHE HX
C aHANOPHYHBIMH pe3yNbTaTaMH OTe4ecT-
BEHHLIX W 3apy0exHex paboT, 060CHOBa-
HHE HeDﬁXU,ﬂHMOCTH MpOoBEAEHHA JOTOJ-
HHTEJIBHEIX HecnegoBaHHi, OTpHLa-
TENLHLIE Pe3yNbTaThl, MPUBOIAINNE K HEOl-
XOOUMOCTH [peKpameHusi JanbHEeHINX
HecnenoBaHHit.

IMo pesynoTatam BheITONHeHHEX HHP
COCTABJISIIOT OTHET, KOTOpbIH JIODKeH
coJiepxkark o6obmenue PE3YJIETATOB
paboT, MpoBeNeHHBIX Ha Bcex aTanax HUP,
U peKOMEHAaUMH M0 pa3paboTke Opomyk-
uuu. CTpykTypa W mnpaeuna ogopMIEeHHH
otqeta npuseaensl B [OCT 7.32-2001.

Pa3paboTka M MOCTAaHOBKA [pPOMYKLHMH
Ha MPOW3BOACTBO E OOIIEM Clly4ae mpeay-
CMaTpHBakOT [MpoBENEHHE CHENYHOIIHX
pabot: a) pa3paboTKy, COTVIACOBAHHE
W YTBEPKNEHHE TEXHHYECKOrO 3a1aHHA;

0) pa3paGoTKy H JKCNEPTH3Y TEXHHYECKOH
JOKYMEHTALHY; B) U3rOTOBJIEHHE OMBITHRIX
06pasuoB (ONBITHBIX NapTuii); I) WCMbITa-
HHE U MPHEMKY OMBITHLIX 00pa3uoB (OMKIT-
HBIX [apTHH); O) TpHHATHE PEMIEHHA O
MOCTAHOBKE TPOAYKUMW Ha MPOM3BONCTBO;
€) MOINIrOTOBKY [POH3BOACTBA [TPOAYKIHIH,
%) OCBOEHHME MPOM3BOACTBA TIPOAYKIHH.

BeImyck MpOAyKLMM  NPEATNPHATHEM
BKIIIOwAaeT B cels M3rOTOBJIEHHE pasliny-
HEBIX TEXHHUECKHX TPEIMETOB.

B nmnponecce H3roToBNeHHs OCHOBHOW
CTPYKTYPHOH €IHHWLEH SBISETCA H3[E-
e, Jroboil npemMer M Habop npeaMe-
TOB, TIOJIEXAIHUX UIroTOBRJNEHHIO Ha Npel-
NpUATHH, HOCUT Ha3BaHHE — M3/IENNE.

VYcTaHaBpnHMBaKOTCY  CIENYHIIME BHIBI
wsnenuit (TOCT 2.101-68*):

a) gertanw,

0) cOopoyHBIE BIHHHLIEL

B) KOMILIEKCEL,

) KOMIIIEKTHI.

JleTanbk CYMTAETCs W3AENHE, H3rOTOB-
NeHHOE U3 ONHOPOIOHOro M0 HaWMEHOBa-
HIK W Mapke maTepuana 6e3 YIpHUMEHEHHS
cOOpOYHBIX oOnepaunH, HanpuMep: BaiMK
H3 OAHOID KYCKa MeTanlia, JIHTOH KOpIiyc,
wiacTiHa H3 OMMETanIMyYeckoro JHCTa,
nevarHas [nars, MaxoBHYOK H3 [JlacTMac-
Cbl, OTpe3ok kabens WM npoBoda 3ajaH-
HOW JUTHHEL JleTansMu CYMTalTCH 3TH Ke
M3Jenus C HAHECEHHBIMH 3AIMUTHBIMH HITH
JICKOPAaTHBHEIMH ~ TOKPBITHSMH,  He3aRH-
CHMO OT BHMJa, TONMIKHBI H HasHadeHHS
MOKPEITHS WITH H3rOTOBNEHHEIE C MPUMEHe-
HHMEM MECTHOH CBapky, naikd, CKICHKH,
CIIMBKH H T.I., HAPUMED: BHHT, MMOJBEPI-
HyTHIH XpOMHpOBRaHMI); TpyOka, cBapeH-
Has WM clasHHag W3 OGHOro KycKa [IMCTO-
BOTO MaTepHana; KOpoOKa, CkreeHHas H3
OHOro Kycka KapTOHA.

C6opoyHoii  enMHMUEH  Ha3bplBaeTCA
M3MENIME, COCTaBICHHOE M3 JBYX HIH
HeckoNbkKX petaneif. CocTaBHbIE HacTH
cOOpOYHOH eMHUNLI MOJIEXKAT COeIHHE-
HHIO Mexay coboit Ha NpennpHATHH-H31I0-
ToBHTene  COOpOYHLIMH  ONEpalHAMH:
CBHHYMBAHUEM, CO4JIEHEHHMEM, KIIEMKOH,
CBapkoii, malixoi, ONPECCOBKO#, pa3Baib-
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LIOBKOH, CKI€WBaHHEM, CIIHBKOW H T.00.
Hanpumep, asToMo6MITb, CTAHOK, TeehoH-
Hbil annapar, MHKpOMOJIY.Tb, CBApHOM KOp-
nyc 4 T.I.

B mnousTHe «KOMIUIEKC» BXOMAT [IBa
uIH Gonee H3fenwii, He COCNUHEHHBIX Ha
[PENPUATHH-WINOTOBUTENE  COOPOYHLIMHK
ONEpalMAMH, HO [PENHAIHAYEHHEIE JUTg
BLIMOITHEHNS B3aHMOCBA3AHHBIX JKCMIIyaTa-
UHOHHBX (ydkuunid. Kaxmoe nz atnx mase-
JINH, BXOJAIIUX B KOMIUIEKC, CITYKHT TS
BBITIONHEHUS  OJTHOH WM HECKONBKHX
¢Gyukumid  Beero kommekca. Hanpumep,
LCX-aBTOMAT, aBTOMaTH4YecKas TenedoH-
Hag cTavums, Gypunbuas ycTaHOBKa, KOM-
MIEKC JJIS 3alyCKa METEOpPONOTHYECKHX
pPakeT u T.0.

Komnnextom sBnsiercs wabGop usfenmii,
uMelommx  oflnee  3KCIUTYaTaUHOHHOE
Ha3HA4YeHWE  BCIOMOrATENLHOTO  Xapak-
TEPA: KOMIUIEKT 3anacHbIX YacTel, KoM-
MNeKT WHCTPYMEHTA, KOMIUIEKT H3Mepu-
TENLHOH anmnapaTypbl, KOMIUIEKT YOakKo-
BOYHOM Tapsl ¥ T.IL.

TepMun  «H3zenue»  KCTIONB3yeTcCH,
B OCHOBHOM, /i 0603HAYEHUS MaluMHO-
CTPOMTENLHEIX M  HpHOOPOCTPOUTETHHEBIX
obbexTOR. B CTpOUTENLCIBE Haume roBo-
PAT O CTPOMTENBHBIX OOBEKTax: 3JaHHAX
U coopyxeHHsx. CTpouTtenbHbie OGBEKTHI
HEe M3TOTARJIMBAOTCH Ha MIPEANPHATHAX,
Kak cOOpouHbE €IWHHUBI HNH KOMITJICK-
CHl, @ BO3BOLATCA HETIOCPEJICTBEHHO Ha
CTPOMTENBHLIX  Mnomankax. CocTapHbie
YacTH 3[aHMi M COOpYKEHHH MOryr GhITh
U3TOTOBNEHE Ha  CHELHATH3APOBAHHBIX
NpEANPHATHAX CTPOUTENBHBIX KOHCTPYK-
L1 ¥ MO3TOMY OTHOCATCS K H3NENHsM.

B 3aBHCHMMOCTH OT HasHa4YeHWs 3[aHUS
MOXKHO MOApa3sIeNnTh Ha 9eThIpe TPYNIHL:

rpaxaaHCKHe 3/laHus, KOTOpHE 00BeIH-
HAKT KHIble H obwecTBeHHble (yuyed-
HHIC, MCOWIUHHCKHE, anMHHHCTPATHBHEIE,
IpENUIIHLIE, TOPrOBBIE U MP.) 3MAHHS;

NPOMBILUIEHHEIE  37aHus:  Qabpuk,
38BOJIBI, 3MEKTPOCTAHLIH, rapaxH, KOTEIk-
HBIE W T.11.;
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CElIbCKOXO35HCTBEHHBIC 3aHus: CKOT-
HBIE¢ [IBOpPH, NTHYHHKH, XpaHHIHIa Npo-
JYKUHM B 1p.

K coopyxeHHssIM OTHOCSTCS MOCTBI,
TOHHENH, 3CTaKalh, JIMHHH 3JIEKTpolepe-
Jiaqy, ra3onpoBOAb, MNOTHHEI H T.IL

ONHTHO-KOHCTPYKTOPCKHE paboThi
BBINIOJTHAIOTCA B COOTBETCTBHH C TEXHHYE-
CKHM 3anaHieM Ans pa3paboTkid KOHCTPYK-
TOpPCKOH  JOKYMEHTAUMM Ha  H3fAeiIHe,
BKJIO4Ad NPHEMOYHLIE HCIBITAHHA OIBIT-
HEIX 06pa3LOB (ONBITHLIX DapTuii).

Pa3paGorka KOHCTPYKTOPCKOH JOKYMEH-
TAMH B oOmeM ciyyae [IpOBOOWTCA B
HECKONIBKO CTafuii: TexHuueckoe MpemIo-
WeHHe, 3CKH3HbIH MpoekT, TeXHH4YeCKHii
TpoeKT, pafo4asd KOHCTPYKTOpCKas IOKY-
mentaums (IOCT 2.103-68%*).

ITpu pazpaborke 3meKTPOTEXHHYECKOMH
H 3JIEKTPOHHOH TIpONYKUMHM KOHCTPYKTOpD-
CKas JOKYMEHTAIMS BBIOJIHAETCH B JIBE
CTaJMu: 3CKH3HBIH MITH TeXHWYeCKH# 1po-
eKT M pabouas AoKyMmeHTauus. [lpu wanm-
YMH MpenBapHTEnbHOM MpopaGoTkH HITH
CO3MAHUN  MONEPHM3HPYEMHIX  H3JeNnH
paspabaTbiBal0T TOJNBKO pabodyro mOKy-
MEHTALNIO,

OckM3ublil (TEXHH4ECKMiT) IPOEKT HOJ-
WEH COJIEPXKATH XY HOKECTBEHHO-KOHCTPYK-
TOPCKYH0 4aCThb, KOTOPYI) BHIIOTHAET Opra-
HE3auus (npennmpusTee) — pa3paboTyHK
KOHCTPYKTOPCKOH NOKYMEHTaUHMH WM CIie-
LUHANTM3UPOBAHHAS  XYHAOKECTBEHHO-KOHCT-
PYKTOPCKas OpraHu3arius.

HeoTneMneMbIMH YacTSAMH  XyHOKECT-
BEHHO-KOHCTPYKTOPCKOH pa3pabOTKH ABNA-
HOTCS MakeT W3EeNHA B  HaTypPambHYH
BETUMHHY C MMHTAUHEH OTIeNKH BHELIHe-
ro BHJIa, KapTa BAPHaHTOB LBETOQAKTYPHO-
ro peleHns otaenkyl m3menus (npu Heob-
XOJIMMOCTH), 4 TaK¥Ke MaKeT HATHBHIYalb-
HOH YNaKOBKH, ECIH OHA [IPELYCMOTPEHE.

TexHuyeckas JOKyMEHTallus TMOABEp-
raeTcs JKcneptTHie. DKCNepTU3y JIOKyMeH-
TALMKM TPOBOAAT Benyliue (ronoBHBIE)
Opra’u3aliy o BUAY [PONYKLMH OJHO-
BPEMEHHO C 3KCMEPTH30il noTpebHTeNmb-
CkuX cBoiicTB m3gesmii. Ha skcneprusy
TEXHH4YCCKOH JIOKYMEHTALHH 3MeKTPo6kITO-



BbIX HM3uenuii HANpaBIAIOT KOMHIO TEXHH-
YecKoro 3afgaHus, veprek obmero BuAa,
rabapuTHBEI  4epTexk, MNOACHUTENBHYIO
3alHCKY, NPHHUHTNHANBHEIE CXEMBI, KapTy
TEXHHYECKOI'D YPORHS M KauecTsa MpOMyK-
UMM, MaTeHTHBI (OPMyNAp WiIH OTHeT O
[ATCHTHHIX HCCNe[OBaHUAX, MaKeT BHeIl-
HETO BHZA WIH €10 UBETHHIC (POTOrpadu.

DKCMEPTHIY TEXHHYECKOH MOKyMEHTa-
UMK IIPOBQJIST JUiS ONpeNeneHHsl COOTBeT-
cTeUsl pa3pabaThipaeMoOM MpPOAYKUMH TEX-
HMYECKOMY 33aHHI0 M HeoOXoAuMoMy
TEXHH4ECKOMY YPOBHI0, BKIKOuas CTENeHb
yEUQHKAUUH 1 CTAaHJapTH3auHH,

Crazgun pa3pabOTKH, HAa KOTOPBIX [poO-
BOOAT 3KCTNIEPTH3Y, BHAbL [POAYKIHY,
JIOKYMEHTALHI0 KOTOPOi MOJBEPTAOT 3JKC-
MepTH3€, YCTaHABIMBAKOT BEAyIIHE MUHH-
CTEPCTBA WM BeAyIME OpraHH3aLHu.
PesynsTarhl 3KCIEPTH3LI [IONXHBI YIHThI-
BATHCS TpH pa3paboTie TEXHHYECKOH nOKYy-
MEHTalMH,

[locne 3aBepiueHHs pa3paboTkH Heob-
XO/IMMOM  TexHHueckol  JOKyMeHTAauHH
W mepefiadd ee Ha MpeIlpUsTHe-U3roTORH-
TENb OpraHu3aLus-pazpaboTduHK ocyluect-
BIIHET ABTOPCKHH HaA3ep 3a OCBOGHHEM
U MPOU3BOICTBOM TPOIYKUMH.

Llensio aBTOPCKOro Haa3opa ABJIAETCH
ofecrnieyeHne peanH3alMl  TeXHHUYECKMX
pewmeHlii, TPeIyCMOTPEHHHIX TEXHHYE-
CKO#W [OKyMeHTalueil, H CBOEBpPEMEHHOTO
YCTpaHEHHs  BBISBICHHBIX  HEJAOCTATKCB
MPOAYKIHH U TEXHOJIOTMYECKOro MPOLecea.

QbbexTaMH aBTOPCKOrC HAA30pa ABMS-
HOTCS [IPONYKUMS W/IH €€ COCTABHEIE HaCTH,
TEXHHYECKas [OKYMEHTalud, MaTepHambl,
nonmy¢abpikaThl H KOMINEKTYIOLIHE H3le-
s, TpHMEHMAEMBbIE [PH  M3IOTOBJIEHHH
NpoAYKUHK, TEXHOJOrMYECkHii mpouecc,
MeTpoNiorHyeckoe obecneycHue.

Heobxom¥MocTs aBTOPCKOTO  HAaz3opa
YCTaHABIUBAETCA N0 CONNIACOBaHHI0 paspa-
GOTuUMKA H U3rOTOBHTENS.

1.2. Texnnyeckoe 3agaHue

Texungeckoe 3aJiaHKe (TocCT
P15.201-2000) paspabaTeiBaloT Ha OCHOBE

HcXomHHIX TpeGoBaHHil, a Takke Ha OCHO-
BE€ PE3YJILTATOB BHIMOJHEHHBIX HAY4YHO-HC-
CIIENOBATENBCKUX M IKCIEPUMEHTANBHBIX
paGoT, Hay4HOIro MPOrHO3MPOBAHWA, a&Ha-
JiH3a  MmepeflOBHIX JIOCTHIKEHWH oredect-
BCHHOM U 3apyGeikHOH TEeXHHKH, (IEPCHEK-
THBHBIX THNaxel v CUCTeM MauivH, o6o-
PYJIOBaHHS M NPYroil TEXHHUKH, W3YyueHH:
NaTeHTHOH AOKYMEHTAlMH, a4 Ha IIPOyK-
UMK, TIPEAHASHAYEHHYIO [N IKCMopra, —
C Y4€TOM BHELUHEID PHIHKA.

TexHuHeckoe 3alaHHe HAa TPOLYKLUHIO
MalUHHOCTPOEHHS, HMEIILYI  Ba)KHOE
HAPOMAHO-X03AHCTBEHHOE 3HAYEHHE, pa3spa-
GarbiBalOT HAa  OCHOBE  aBaHITPOEKTA,
BRIMIOIIHEHHOIO pa3paGoT4HKOM MO 3aja-
HHIO 33Ka34HKa B [ENAX TEXHUKO-3KOHOMH-
yeckoro 06OCHOBAHMA CO3[aHUS TPOLYK-
MHH W H3sICKaHHs myTell peanu3anuu
B pa3paboTke BHICOKO3((EKTHBHEEIX TEXHU-
YECKHX PEIIEHMH.

TexHHueckoe 3anaHue JOJKHO COAEp-
KaTh HEOOXOJUMEIE B HOCTATO4HEIE Tpebo-
BaHHs JUii pa3paboTkn MPOAYKLMH M HE
OrpaHU4MBaTL HWHHIMATHBY pa3paboTymka
NpH TIOMCKE H BRIGOpE MM ONTHMAaNLHOIO
pellleHys nocTaBneHHol 3anaqm.

Texumueckoe 3afaHvie ABNAETCH MCXO[-
HBIM [IOKYMEHTOM pnsi pa3paboTK mnpo-
AOYKUMM M TEXHUYECKODt JOKyMeHTauuu
Ha Hee, Texuuyeckoe 3agaHue Ha TNIPOLYK-
UKo, pa3pabaTbiBaeMyH) W BbITTYCKaeMyH
Mo  JOKYMEHTAHWH, MpelyCcMOTpEHHOH
crangaptami ECK]Jl, IDOmMKHO COCTOATE
03 CNeAyIOIHX pa3fenoB: HaMMEHOBAHHE
1 0651acTh TMpHMEHEHHA (MCIONb30BAHMSA),
OCHOBaHHE JJis pa3zpabGoTkH, HEMH H Ha3Ha-
qeHHe A pa3paboTKH, NCTOYHWKH pa3pa-
00TKH, TexHHYeckue TpeOGoBaHMs, 3KOHO-
MHYECKHE [TOKAa3aTeNH, CTaiuu M 3Tarsl
paspaboTKH, MOPSIOK KOHTPOIS W TpH-
€MKH, [PHIIOXEHM.

Texnuueckoe 3anaHHe  OQOPMISIOT
B COOTBETCTBHH € oOuMMH TpeBoBaHHAMH
K TEKCTOBBIM KOHCTPYKTOPCKMM IOKYMEH-
Tam 1Mo I'OCT 2.105-95 Ha nuctax gopma-
ta A4 Oe3s pamkM, OCHOBHOH HAANHCH
H JONONMHUTENBHEIX Tpad k Heil. Homepa
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JIUCTOB TMpOCTaBIfAlOT B BepxHeH yacTH
JICTa HAJ TEKCTOM.

B paspene «TexHuyeckue TpeOoBaHNMY
YKa3pIBalOT TpeGoBaHHS U HOPMBI, ONpELe-
NIFIOIHE MOKa3aTe/n kadecTBa H 3KCIUTya-
TAUOHHLIE (IOTPeGUTENTbCKIE) XapaKTepH-
CTUMKH [IPOAYKLMH C Yy4€TOM MelCTBylO-
IIMX CTZHAAPTOB M HOPM, & TaKXe COBpe-
MEHHOI0 TEXHHYECKOTO YPOBHA.

Paznen B ofuieM ciydae JOJKeH cocTo-
ATH H3 CNEAYIOLMMX NOApasfenoB:

@) cocTaB OpOAYKLUMHM H TpeboBaHHS
K KOHCTPYKTOPCKOMY yCTPOHCTBY;

6) HasHaueHHe M JKOHOMHOE HCIO0IB30-
BAHHE CLIPLS, MATEPHaNOB, TOIUIMBA, JHEp-
ruy;

B) TpeGOBaHHUs K HAIEKHOCTH;

r) tpebopaHMs K TEXHOJOHYHOCTH M
METPOJIOTHYECKOMY OOECIIeUeHHI0 paspa-
00TKH;

J1} TpeGoBaHns K yHWGHKAIHN U CTaH-

JlapTH3aiuH;

€) TpeboBaHMA K GE30TacHOCTH M OXpaHe
[pHPOJEL;

k) 3CTECTHYECKHE W IProOHOMMYECKHE
TpeGoBanus;

3) TpeGOBauMs K MAaTEHTHOH YHCTOTE,

i) TpeGOBaHUA K COCTABHBIM WYACTAM
MpOOYKLMK, CHIPbS, HEXONOBHIM M 3KC-
MyaTarHOHHBIM MaTepHanam;

K) YCIIOBHA 3KCIUlyaTauuy (HCIONb30-
BaHHs), TpeGOBaHHA K TEXHHYECKOMY
oficnykHBaHUIO U PEMOHTY;

7) AOMOJHHUTENbLHEIE TpeOOBaHMUS;

M) TpeGOBaHHA K MapKHpPOBKE H yCTa-
HOBKE;

H) TpeboBaHHs K TPAHCNOPTUPOBAHUIO
I XPaHCHMIO;

0) Tpe6GoBaHHA K KATENOPHUHN KA4YECTBa.

B noppazzene «a» yKasbIBalOT HaUMe-
HOBaHHE, KONIMYECTBO W  HazHAYeHHe
OCHOBHLIX COCTABHHIX YacTell MpOIyKLNMW,
KOHCTpYKTHBHBIE TpeGOBaHMA K IPOAYK-
MM M COCTaBHEIM vYacTsiM (rabapHTHLIE,
VCTAHOBOYHEIE, NMPHCOEAMHUTENIbHBIE pas-
MEPHI, CNOCOORI KPETJICHHA, PETYJIHPOBKH
OpraHOB YMpaBIeHHA, COOTBETCTBHE 06pas-
LOB 3TanoHaM, BHABI NMOKPHITHA W T.0.),
TpeboBaHNsS K MOHTZXHON MPHUIOAHOCTH,
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Maccy MpOAYKUHH u, NpH HEoOXOIuMOo-
CTH, OTpaHUYCHME MACChl  OTHENEHBIX
COCTAaBHEIX HacTel, yIENBHYK MarcpHalo-
€MKOCTb, TpeDOBaHMS K CPEACTBAM 3allHTEI
(ot Bnary, BubpalHy, IUyma, BpENHBIX
ucnapeHid, Koppo3uWH, MHKPOOPTaHH3MOB
H 7p.), TpeboBaHa K B3aHMO3aMEHACMO-
CTH MNMPOJAYKUMHM H €€ COCTaBHBIX 4acTeH,
YCTOHYMBOCTE K MOKIIHMM CpENCcTBaM, TOI-
nupy, MaciaMm H jap., TpefoBaHMs K BUJY
U COCTABY 3allaCHEIX YacTed HWHCTpYMEHTa
U NpHHANNIEKHOCTEH.

B noapaszene «0» ykaszEBalOT OCHOB-
Hble TEXHIHECKHE MapaMeTpsl POyKLIUH,
OMpENIENAOMHE €€ [eNneBOe KCNOJNb30Ba-
HHe, a TaKKe CBOCTBA, OTpaXaloIHe ee
TEXHHYECKOE COEEPLIEHCTBO 10 YPOBHI)
HITH CTeNeHH noTpebnseMoro chIphd, Mate-
pHAanoB, TOMNMBA W 3HEPrHH NPH 3KCIUTya-
TauWd WM norpebnennn. Hanpuwmep,
MOUIHOCTh, NPOH3BOAHTEILHOCTD, YYBCTBH-
TENBHOCTh, YIENLHLIH  pacxXom  ChIPEA
(MaTepHanos), TONNHBa, IHEPTHH, K03(HGH-
LMEHT TOJNIE3HOTO JeHCTBHA.

TTonpasien «k» HO/DKEH OTpakaTh Tpe-
GoBaHHA TEXHHMYECKOM 3CTETHMKHM, a Takxe
aproHoMuueckue Tpebopanus: ynobeTeo
obcIyKHBaHHS, KOM(OPTabensHOCTh, YCH-
nus, TpeGyeMule ans ynpapneHus u obcimy-
KUBAHHUS, H T.0.

B moppasnene «m» npHBonsat Tpebosa-
HHA K CBIPBIO, JKHIKOCTSM, CMa3KaMm,
KpackaMm M ApyTHM MaTtepHalam, Hameqae-
MbIM AJisi [IPMMEHEHUS B COCTaBE MPORYK-
OHH, @ TakXKe MpM ee H3rOTOBIEHHH
¥ 3KCIUTyaTalkH, $U3HKO-XHUMHYECKHE,
MEXaHHuECKHe H JpyriHe CBOicTBa MaTte-
puanoB (Npo4HOCTh, TBEPAOCTDH, WEPOXOBa-
TOCTh MOBEPXHOCTH H [Ap.), OrpaHHueHme
B MPHMEHEHWH COCTABHBIX 4YacTei, BO3-
MOXHOCTH TIPHMEHEHHs M OrpaiM4eHHs
B NpHMEHEHHUH Je(QHUHTHLIX MAaTepHAIOB
H CNJaBoB B Ap.

B moppasgene «k» HOMEHBI GBITH OMH-
CaHBl YCJIOBHS O3KCIUTyaTauHH, Mpu KOTO-
peIx ofecrieurBaeTCcs MCMONb30BaHHe Mpo-
JYKUHH: JOMYyCTHMOE BO3feHCTBHE KiHMa-
THHECKHX YCNOBHI (TeMmeparyphl, BIax-
HOCTH, MBIJTH, arPecCHBHLIX CPei) U ap.



B paspene TEXHHMYECKOro 3ajaHHs
«IKOHOMHUECKHE  MOKA3aTeNH»  YKa3hl-
BAlOT OPHEHTHPOBOYHYIO 3(GEKTHRHOCTE H
CpOK OKYTMaeMoCTH 3aTpar Ha pa3paboTky
¥ OCBOCHNE TPOM3BOJCTBA NPOAYKUHH,
THMHTHYI0 LEHY, MpEAnoJjaraeMyro romo-
BYI0 NOTpPeGHOCTL NPONYKLHH, a TaKxke
IKOHOMHYECKHE npeuMyiecTsa paspaba-
THIBACMOH TNPOAYKLIHH MO  CpaBHEHHK)
C Iy4UIIMMM OTEYCCTBEHHBIMH H 3apybex-
HBIMIE o0 pa3taMi.

Ilpu paspaboTke TEXHHHECKOIQ 3aja-
HUA pa3paboOT4YUK YUYHTHIBaCT HMHGOpMA-
Wi 06 aHATOTHIHON MpOIyKIMH, conep-
wanryrocd B 0asax OaHHEIX [oOccTaHgapTa
Poccuu.

B TexunueckoM 3alaHHH PEKOMEHIY-
€TCS MPeayCMaTpHBaTh CIEAYIOIHE TIONOo-
HEHNUA:

[IpOTHO3 pa3BHTHA TpeGoBaHuil Ha faH-
HYI0 [POAYKLHI0 Ha [peanojfaraemelii
MepHON €€ BHIMYyCKa,

PEKOMEHAYEMEIE ITallbl MOJEPHH3AIMA
C y4eTOM MpPOrHO3a Ha pa3BUTHe TpeGoBa-
Huif;

COOTBETCTBHE  TpeGOBaHUAM
MperonaraeMoro IKCnopTa;

XapaKTepUCTUKH PEMOHTONPUTONHOCTH;

IOCTYMHOCTE M 6€30N4aCHOCTE (PGHEKTHB-
HOI'0 HCTOJIb30BaHUS NPOAYKUHH HHBa/IHIa-
MH M IPaxjaHamMy NOXHIOTe BO3pacTa.

Texunyeckoe 3aaaHue SIBISIETCA HCXO[-
HBIM JIOKyMEHTOM J7f pa3pabOTKH HOBBIX
Y MOJIEPHH3ALMH CYIECTBYIOLIMX 3NIEKTPO-
H37eIHH W TEXHWYECKOM JOKYMEHTAUHH Ha
HuX. TpeboBaHHA K [POLYKLUMH HOJDKHEI
ObITE TMpHBEAEHE! B TEXHHYECKOM 3aJaHUH
C Yyu4eToM JeHCTBYHIWX TOCYJIapCTBEeH-
HEIX CTaHJAdpTOB, aTAKKE PEKOMEHIALMid
MeXOyHaponuelx  oprauusanmii  (MCO,
MOK u 1.m.).

CTpaH

1.3. Yeprexu, cxeMbi U TEKCTOBbLIE
KOHCTPYKTOPCK1E AOKYMEHTbI

KOHCTP}"KTDPCK&H AOKYMEHTALHA Oflpe-
Jenaet YCTpOﬁCTBO H COCTaB H3ANCIHA,
COAepxHUT HeoOXoouMble jlaHHbIe [ €ro

H3rOTOBJIEHHS, KOHTpONS, TPHEMKH, 3KC-
TLIyaTalHy ¥ PeMOHTA.

KoHcTpykTOpcKkue [JOKYMEHTLI B 34BH-
CHUMOCTM OT TMPEACTABIEHHOH B HHUX
HHGQOpMAlUK MOPa3NENA0T HA Tpadmye-
ckHe (YepreXH W CXEMBI) H TEKCTOBLIC
(cieu(pHKanAY, MOSCHUTENLHLIE 3aMHCKH,
pacueTsl, BEAOMOCTH, MHCTPYKLIMH, TEXHU-
YECKHE YCJIOBMS M T.IL.).

B rpadwmyeckoM  KOHCTPYKTOPCKOM
JOKYMEHTE OCHOBHas MHpOpMamUs O Tex-
HHYECKOM TIpEOMETE [peACTaBieHa B BUIE
rpapuueckoro HM300paXKeHHs, BBINOJTHCH-
HOro 4epHsIM I[BETOM C TIOMOILEO JIHHHIA,
wTpHxos H To4ek. Mupopmauua o npen-
Mere B BHJE rpadHueckoro u3obpakeHus
Haubonce ynobua npu paccMOTpeHHW YCT-
poiicTBa M NpHHUMOA JACHCTBUS W3AENHS,
B3aHMHOTO paclioNiOKeHuss H yCTpoiicTBa
€ro COCTaBHHX w9acTeil, reoMeTpH4ecKOi
dopMer  peraneil. UYacto rpaguueckas
HH(OpMaLHs COIPOBOKAAETCS TEKCTOBOH
WIH 3HAKOBOHW (3HAKW W HUQpH) HHbOpMa-
e, TekcroBble HOKYMEHTHL CoOpepar
peueByr0 ONHCaTeNnbHYW HHGOPMALHID,
aTaKiKE pacHeThl W WX pe3yNbTaThl. Tek-
CTOBBIH JOKYMEHT OQOpMIIsETCS B BHIAE
CIUIOLIHOTC TEKCTa MIIM TeKcTa, pasGHToTo
Ha rpader  (creLMHKaLMM, BEIOMOCTH,
TaONMHUBL ¥ T.IL).

Crannaptst ECKJIl (FOCT 2.102-68%)
NPEayCMaTpHBalOT HOMEHKJIATYpy KOHCT-
pyKTOpckux nokymeHToB. Haubonee ymot-
peOMTENbHBIMH  JOKYMEHTAMH  SBIISIOTCA
yepTex 06Imero BHaa, YEPTEXK AETann, Crie-
HHQHKaUHS, CcOOpOYHBI dYepTex, Cxema,
NOSACHHUTENhHAS 3AMHCKA, PACYETHI.

Yepmeac obuwjezo 6uda COHEPKHMT H30-
OpaxeHHa cOOpPOYHON ENMHMIIL W JIpyTHe
JaHHble, HeoOXO[MMBbIE JUIS [MOHHMAHHSA
HOpUHIMNa paboThl MW B3aMMOJEHCTBHS
COCTaBHEIX 4acTel COOpO4YHOH enHHHLEL
Yeprexx ofuiero BuOa sBNSETCA OCHOBa-
HHeM Juid pa3paboTKH deprekedl meTaneit
H crelnHKalliH.

Ha puc. 1.1 npusenen weprex obmero
BHIa aBTOMOOHIBLHOIO TPeX(a3sHoro CHH-
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XPOHHOTO TEHEparopa NepeMeHHoOro ToKa
C ANEKTPOMArHUTHEIM B030yKICHUCM,
Haueprexxe npencraBneHo unsobpaxenue
reHepatopa, COCTOfALLEEC M3 [POIOJIBHOrO
paspesa, BHJA CJEBa M BUAA HA KPEMHHE-
Beie OuoAsl (Bua 5), CMOHTHpPOBAHHBIE
B BRInpamuTeNbHOM Oroke. Yeprex conep-
KUT TAKKE TEKCTOBYI0 HH(OpMALKI0 B
BHJIE HAUMEHOBaHWIl coCTaBHBEIX 4acTel
reHeparopa, AAHHEIX 10 06MOTKE BO30yXK-
nenus, o0MOTKe CTaropa, TEXHUYECKYHO
xapaktepucTHky, Ha w3obpaxenwus Haue-
ceHbl rabapuTHBIC W NPHCOEIMHUTENLHBIC
pasMepEL.

Yeprex reHeparopa JaeT npeacrasie-
HHE O €ro KOHCTPYKUHW. MarrHTONMpoBon
CTAToOpa 3aKpPEereH MexIy AByMA Kphbluika-
MH (neBolf u mnpaBoif) ¢ NOMOLUBIO HEThI-
peX CTAKHBIX BHHTOB. JIMsl yMCHBIUCHMA
BUXPEBHIX TOKOB MarHuTONpoBol Habpan
M3 TOHKHMX JIMCTOBBIX NnacTuH. BHyTpen-
HAiS TIOBEPXHOCTB cTatopa Wmeer 18 3y6-
LOB, Ha KOTOpLIE HajeTo 18 Karywek cra-
topa (cM. naHHeie «OOMOTKA cTaropan).

Potop coctout u3 ABYX LIECTHIOMOC-
HbIX HAKOHEYHUKOB. HAKOHEYHMKH OIHOH
NIOJIOBMHBI POTOpA BXOJAT B a3sl Mewnay
RaKkoHeYHMKaMM Bropoli nonoeuHel. B no-
JIOCTH MEXIy HaKoHEeYHHKaMmMe portopa
NOMCLIECHA KaTyLUKa Bo30yx/IcHUA, 3aKpern-
NeHHas Ha MarHUTONPOBOJIC, BBINOIHEH-
HOM B BUJIE BTYJIKH, MOCAXCHHOH Ha LIIH-
uepoit Ban. Onopam# potopa cllyXar aBa
IHAPUKOBBIX IOALIMIHUKA KayeHMs, KOTO-
PHIC 3ANONHEHB KOHCUCTEHTHOH cma3KoH
1 3a1HILEHE KONBLEBBIMH YTIIOTHEHHUAMH.

Brisosisl oOmoTKK BO3BYXAEHUA cOelnU-
HeHEFl C KOHTAKTHBIMH KOTBLIAMH, K KOTO-
PBIM TPHKUMAIOTCA NpYKUPHAMM JIBE LieT-
kH reHeparopa. OnHa W3 ILUETOK COENU-
HeHa CO UITEKEPHBIM 3aXUMOM, BrOpas
TIpHcoeqUHEHa K KOpnycy reHeparopa.

[TpuBox resepaTopa OCYyLIECTBIAETCA
OT ABHraTens aBTOMODHMIA IOCPENCTBOM
peMeHHOH  TepefadM, IUKHB  KOTOpO#H
3aKpenJieH Ha Bally reHeparopa ¢ IIOMO-
1IBI0 cerMeHTHOH mmonku. Ta e HmIToHKa
nepefaer BpallleHHE KpBUIB4ATKE, ClyXKa-
el AN OXNaxAEHus reHeparopa.

Ha wyepresxe ofulero BHIa, Kak npabBu-
70, HE NPUBOIAT CBEIECHMS, HEODXOLHMBIE
JITIA U3rOTOBJICHUS HeTanell W ocyLICCTRIE-
Hus cOopki. JTH JaHHBIE TIOMELLANT
Ha uepTexax aeranci U cbopovHBIX 4YepTe-
wax. OCHOBHOE Ha3Ha4eHWE uepTexa
oblIero BHIa COCTOMT B TOM, 4ToOBl 1ath
npexncrasnesue o6 ycrpoiictse cBGopouHoit
€AMHULEL M B3aUMOJEHCTBUM €€ COCTaB-
HBIX HacTeil.

Yepmeac demanu — 3T0 KOHCTPYKTOP-
CKMi HOKYyMeHT, cozepxauiuit usobGpaxe-
HHE LeTand W Ipyrue nadHele (pasMepsl,
npeJieNbHble OTKIOHEHHA pa3sMepoB, Liepo-
XOBATOCTh NOBEPXHOCTH, CREJICHUA O MaTe-
prane u Jp.), HeobXonuMbIe JJs €e M3ro-
TOBIICHUA U KOHTPOI4.

Ha ueprexe neraim «lafika» (puc. 1.2)
npuBeAcHo K3o0paxkeHue AETaNM, HaHece-
HEI BCE pa3Mepbl U UX MpelelbHbe OTKIO-
HeHus. B npapom BepxHem YrIy uepTexa

sHakom & o0Bo3HaveHa LIEPOXOBATOCTE
nosepxHoctu: Ra = 2,5 mxM. B cooTserct-
Bytomlel rpade OCHOBHOH HAINHCH yKa3aHbl
HalMEHOBaHUE W MapKa Marcpuala NEeTanu:
«Cnnas JIC-59-1» no M'OCT 15527-70*.

Fpaguueckas u Texcropas unopma-
uMA, TNOMELIEHHas Ha 4YepTexe, MNOJHO-
CTBIO ONpE’eNseT TEOMETpUuecKyro (Qop-
My JeTand M TIO3BOJMSCT W3rOTOBUTH €¢
¢ TpebyemMoii cTenMeHbl0 TOYHOCTH H3 Marte-
prana 3afaHHOH MapKu.

3aroTtoBkoii nns  getamy, usolpaikeH-
Holi Ha puc. 1.3, ciyxut oTpe3ok kabens
mapku PK 50-2-22. HsrotopneHue aeranu
COCTOMT B TOM, 4YTO HEODXOIWMO CHATH
YACTh M30NALMK M OIJIETKH Ha 3aJaHHYIo
JMHY. 3aTeM OrolleHHBIE KOHIBl JKHIIBI
kabenn 3anmynurs npunoem. [Toatomy pas-
Mepbl, ofo3HadeHHble *, natotes Oe3 npe-
neneHplX  OTKIOHeHHH. lllepoxomarocte
NOBEPXHOCTH He 0603Ha4YeHa, HO Npueele-
HEl [IaHHEBIE O TIpHIOE.

Cocrar cOopouHoit enuHEULL, Heobxo-
JUMEIE CBEJeHMS 5O COCLIMHEHHIO JeTa-
Jieit 8 c60poUBYK enuHULY W TpeGoBaHUs
K roropod cOOpoYHOH eAMHMLE [IPHBO-
nates B cnequ(ukaimu ¥ Ha cGopouHOM
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Pue. 1.2. KoncrpykTopexnii foKymeHT — 4eprex feranu «Lafikan
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Pre. 1.3. Koncrpyxropeknii fokyment — 4epres fertain «Kabeany

ugprexe. Cneundmkanms v cOopounsii
YEpTENK  ABNAIOTCA  CAMOCTOATENBEHBIMH
KOHCTPYKTOPCKUMH JIOKYMEHTamM, HO pa3i-
pabaTeIBalOTCA COBMECTHO.

Creyupuxayusa SBNAETCA TEKCTOBHIM
JOKYMEHTOM, KOTODBIH CONEPXHMT CBeie-
Hua o coctaBe cbopousoit eauHuubl. Cne-
uupukanma (puc. 1.4) npencrasnser cobofi
TIepedeHE  JOKYMEHTOB,  OTHOCSIIHXCA
K TlaHHoH cOOpoO4HOii elWHULE, W COCTaB-
HEIX yacTell 3ToH cOOpouHOW emvHHIBL
IlepeueHr  NIOKYMEHTOB  COCTABIAETCA
cornmacHo 'OCT 2.106-96.

Cbopounplii wepmesc CONEPWUT yNpo-
LicHHOE¢ H300paxeHue cOopouHOH emuHH-
Bl W pyTHe [aHHBIe, HeoOXOIUMBIE s
ee usroroBieHns (cOopxu). Ha cGopounom
uyepTexe (puc. 1.5) coctasHble yacTH cbo-
po4HOH COMHHMUEl cHabXalTca MNONKaMu-
BBIHOCKAMM, HA KOTOPHIX TIPOCTABIAIOTCH
HOMEpa MO3HUMH 3THX COCTaBHEIX 4Yactch
B COOTBETCTBMM C TOPSIIKOBEIM HOMEpPOM
nosviuy B cnenudukanvn. Ha cGopou-
HoM ueptexe (puc. 1.5) npusenenn Tpebo-
BAHHA MO YCIOBUAM Maliku Il 2 U rabapHT-
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Puc. 1.4, KoHeTpyKTOPCKHH AOKYMEHT — CHeNH(HKAUHH

HElif pasmep no AnuHe kaGens BY mocne
cOopkw.

Cxema npencrasiser cobolf KOHCTPYK-
TOPCKU#H JOKYMEHT, HA KOTOpPOM B BHIE
YCHOBHBIX  rpadmueckux  oBo3Havenuii
TIoKa3aHbl COCTABHBIE HACTH  M3ACIHA,
4 TAKXKE CBA3M MEXIY HUMH. B 3aBucHMoO-
CTH OT BXONAUIMX B COCTAB HU3JeNMs dIie-
MEHTOB H CBA3CH MEMIY HHUMH CXEMBI 101~
paspensior Ha cnenyroume eupei (TOCT
2.701-84%): onexkTpudeckue, rHIpaBIMvC-
CKHE, [HEBMATHYECKHE, raszoswic (Kpome
NIHEBMATHIECKHX), KHHEMATHYECKHE, BAKYy-
YMHBIE, ONTHYECKHE, DSHEpPreTHHEcKHe,
Jienenys, KoMOHHHPOBAHHBIE.

HasnaueHue CxeMBl OnpeflelIfeT ee THIIL:
CTPYKTYpHAs, (YHKUMOHAIBHAS, TMPHHLM-
nuaneHas (NonHag), COGAMHEHuH (MOHTaX-

20

Hag), MOAKMKHEHHA, o0llas, pacrosoxe-
HHA, o0beIvHeHHas.

Cxema KUHEMATHYECKAN NpUHOUTKATE-
Hasg «3nexrponpuson» (prc. 1.6) conepxut:

a) u3oOpaxeHHe  CXeMBl, KOTOpoe
COCTOMT M3 YCIOBHBIX rpaduueckux obo-
3HAa4YeHUH 3NEeMEHTOB, CBA3CH MexAy a3ne-
meHTamk, OyKBeHHO-UM(POBEIX NO3HLUMOH-
HbIX 0003HaUeHuUiT 31eMeHTOB;

0) nepedeHb COCTABHBIX  2JIEMCHTOB
CXEMBI, BLIMONHEHHbIH B BHJE TaOITHLBL.

ITo uzoOpaxeHK? MOXKHO INPEACTABKTH
nepefady W npeobpasoBaHde JIBHXKEHMA
B 3JIEKTPOTIPUBOAE OT JBUrartens 7o Beso-
Moro 3seHa. B nepeuHe cOCT@BHBIX 3ie-
MEHTOB pasbscHsAlOTCA 0003HAYEHHA 37e-
MEHTOB H [IPUBOIATCA HEKOTOPBIE MX Napa-
METPEL,
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Puc. 1.5. Kowcrpyxtopeknii fokyment — cfopounbiii 4eprem
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Hoscuumenvnans  zanucka  (TOCT
2.106-96) comepxur B 0b6LIeM Clyuyae cBe-
JA€HHS O HA3HAYCHHU H OGNACTH MpUMEHe-
HHA NPOCKTHPYEMOrQ M3fESHs, TeXHUYe-
CKYH0 XapaKTepUCTHKY, ONKMCAHHE YCTpOii-
CTBA M NpPUHOMNA AEHCTBUSL WM3lenus,
000CHOBaHHE TPHRATHIX Tpn paspaborke
TEXHMHECCKHUX PELICHHH, TEXHHKO-3KOHOMU-
HEeCKHE NMOKA3ATENH.

KOTOpbIH BBIMIONHAETCA Ha thopmate Ad
M CONEPKMT HAUMEHOBAHHE OpraHM3arlv,
pazpabotaBmell NOKYMEHT, KOOI Hamemus
no knaccupuxaropy npomykuuu (OKTI),
rpudBl  COIMAcOBAaHMST M YTBEPXKACHUS,
HAaHMEHOBaHHE  u3jesus, 0O03HAYCHHE
NOKYyMEeHTa, NOOIKMCH pa3paboTINKOB JIOKY-
MEHTa, TOI M3AaHus AoxymenTa. [lpmmep
BHITIOJTHEHM MPOMEKYTOYHOH CTpaHMIIBL

ITepBBIM NHCTOM MOSICHUTENBLHOM 2alMC-  MOSCHATENBHOM 3AMHCKH MpUBEZEH
KH SBNACTCA TUTYNbHBIM nucT (puc. 1.7), Ha puc. 1.8.
OAD EKA
YTBEPX O AID:
[nabHed unkerep 3aboda
42 1B21XXXX 10.N. MEABEAEB
«_» 2002 2.
MPHUBOP CN-4
NosicHumensxan 3onucka
ABBI 411246.004N3
—
5
=]
3
=
=1 COrNACOBAHD: PA3PABEOTAHD:
2| | MnaBuet mexHonoz HawaaeHuk omdena
E W.N. BLIKOB AM. BOPOBbEB
12! | HovoasHuk om@eneHun HosomsHuk aod.
N.B. KSEMKOB B.M. YUKYNAEB

£ HavansHuk omdena Pyk. zpynner
Z 0.A. ECMHOB 8.8. MOWMWH
-E' Hawanenuk uexa Cm. uuxeHep
et B.A. CHIPOB ATl. EPEMEEHKO
£
z 2002

Puc. 1.7. Konerpykmopcknii 1OKYMENT — HORCHHTENBHAR 3ANHCKA (THT. ancr)
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3.1. Ofime [TonoXeHKA.

PHANA TIPH €rD HATDEBAHNH,

Pruapacona—/leunmana

npuBeaeHsl B Tabm, 3.1

3. TEPMO3IIEKTPOHHASA 3MHCCHA

3.1.1. TepmoasieKTPOHHAS IMHUCCHA — NPOUECC BEXOAA 3/1eKTPOHOB H3 MATC-

3.1.2. TInoTHOCTE TOKA TEPMOIEKTPORHON IMUCCHM OIpeJeseTch GopMynoi

Js - GZE_HWT,
rae J, — II0THOCTh TOKA SMHUCCHMY, A2, T— temmeparypa, K; € — noctoannas,
AJ(m2- K2); p — paboTa BEXOIA IIEKTPOKa, B,

3.1.3. 3uagenus xoHeTanTH C v paboThl BEX0Aa ¢ 18 HEKOTOPBIX MATEPHATIOB

Inavennn pemrany Cu ¢

(3.1)

Tabmina 3.1

Marepyan | C, 104 A/(M2-K2) |9, B
Cs 162 1,89
Ba 60 2,29
Th 70 341
Mo 50 4,27
W 75 4,54

T, N*y6n, | Tioam. W Zama

Baam. v, N*

3.1.4. 115 M3roToOBREHKA METAITHIECKHX KATONOR Yalie BCEro MCHoNbiyeTcs
BONBGPAM KaK OJHH 13 HauGo.1ee TYTOILTABKHX METAILIOB,

3.1.5. O6pasoBarve Ha MOBEPKHOCTH METAIA MOHOMONEKYITAPHEIX TLUTEHOK
HEKOTOPBIX BELIECTR CONPOBOXKAAETCA TOMAPHIALINET ATOMOB IUIEHKY WK MOHH-
3aliMelt M BCIENCTEHE STOTO BOSHKKHOBCHUCM YCKOPAIOWIETO MEKTPHIECKOr0
I10J17, CHIDKAIOINEro paboTy BEIXOZA ¢ 3/IEKTPOHOB W3 KaTola.

&

&

=

:

k | HCT

] o o ABBI.411246.004 113 -
ey | N zompxe | Mo, |/lara — ——

Prc. 1.8. O6pazen TexcTa MoRcHATEILHOH JANNCKR

Pacuemer BKIIOHAKOT 3CKM3 HIM CXEMY
PACCYMTRIBAEMOTO M3/IENMA, 38084y pacyera,
JIaHHBIE s pacuera, YCNOBHA pacyera,
pacHeT, 3aKI0NCHUE,

W3 npyrux KOHCTPYKTOPCKHX IOKYMEH-
TOB CNENYET YNOMAHYTh:

a) TeOpeTHHECKHH Yeprex,
orpefiensieT  TEOMETPHYECKYH)
24

KOTOPBIH
dopmy

(obBombl) M3zenus ¥ KOOPAMHATE pachlo-
NOJKEHUs COCTaBHEIX YacTeil;

6) rabapuTHblil 4EPTEK, COmEpIKALIMIA
KOHTYpHOe u3zo0paxieHne u3nenus ¢ raba-
PHTHBIMH, YCTAHOBOMHBIMU H IPHMCOEOMHH-
TENBHBIMH pa3MepaMu;

B) MOHT&XKHBIH  uepTex, Heobxoau-
MBIH JUISL MOHTA)Ka M3[e/us Ha MecTe [pH-
MEHEHHA,




Kanpiii KOHCTPYKTOPCKHH HOKyMEHT
umeer xox mo FOCT 2.102-68%*. Tak, wep-
Tew obiuero suna MMeer kon BO, cbopou-
HEIH uepTexk — Cb, nogcHuTENbHAA 3aIMHC-
ka — I13 u 1.0 Koa cxemsl noT'OCT
2.701-84* cocrout W3 KoZa BHMIA W THNA
cxembl, Ueprex nerand M creuuQuKaLms
KOZ@ He WMEIOT. DTO 00yCNIOBIIEHO TEM, YTO
3TH HOKyMEHTH MPHHATHL B Ka4ecrse oc-
HOBHBIX NSl getanst ¥ CcOOpOuYHOH enmHu-
upl. LLngpsl ocransHLX KOHCTPYKTOPCKHX
IOKYMEHTOB IpuBeaenbl Hwke (cm. § 1.5).

1.4. Knaccudpukaumna wsnenvi
1 0603HaYEHHe KOHCTPYKTOPCKUX
OOKYMEHTOB

[To TOCT 2.201-80 KamiaoMy H3IETHI)
JoipkHC ObITe  MpHCBOEHO o0o03HaYeHueE,
KOTOpoe BKIK4aer B cebs deTbipexiHay-
Helfi OyKBEHHBIH KO oOpraHu3alMu-paipa-
OoTymka, IECTU3HA4YHBIH UUMppPOBOA KOOI
KnaccH(HKaUHOHHON XapaKTEePUCTHKH M3/Ie-
Vs W TPEX3HAYHbI TMOPAINKOBEIN peruct-
pauMOHHLIH HOMep m3nens. B yeprexax n
JOKYMEHTaX, HCIIOJIb3YEMBIX B  KHMIE,
OyKEGHHBIIl KO/ M HaMMEHOBAHHE OpraHM-
321 HY TPHUBEACHBI YCIIOBHO.

[Npumep oOo3HaYEHHUS W3IETH:

ABBI . 342711 . 00]

IopsankoBeIi peracTpa-
IIHOHHEI HOMED H3ZeJIHI

Ko knaccuduganuonHoi
XapaKTCPHCTHKH WANETUA

Kop oprannsanuu-paspa-
GoTumnka

OcHOBHOW  KOHCTPYKTOPCKHMiA  JIOKY-
MEHT umeeT o003HaYeHUe, KOTOpoe [0
I'OCT 2.201-80 coBnanaer ¢ oDoO3HAaYEHM-
em uznenus. O6o3HaueHME APYTHX KOHCT-
PYKTOPCKHX AOKYMEHTOB COCTOMT M3 060-
3HauUEHUS u3NeNui M KOja JOKYMEHTa [0
NOCT 2.102-68* u TOCT 2.701-84*.
Hanpumep, cOopodnbiii yeprex u3zenms, Ko-
Topoe umeet obosHayenue ABBIT342711.001,
oboznayaercs ABBI.342711.001CB.

YeteIpex3naynbili OykBEHHBIH KOJ Opra-
HH3auWu-paspaboTynka HA3HA4AETCH 110
konutukatopy opraHusauuii-pazpaborum-
KOB M [PUCBAUBAETCA B LEHTPalNu30BaH-
HOM TOpAIKE.

Kon knaccudukalumoHHOH XapaKTepH-
CTHKM [pHCBaMBAIOT M3JIENHIO B KOHCTPYK-
TOPCKOMY JIOKYMEHTY [0 OBLUepocCHii-
ckoMy KnaccudukaTopy H3Ienuit ¥ KOHCT-
PYKTOPCKMX AOKyMEHTOB (Knaccu(uka-
topy ECKJI) OK-012-93.

Knaccugurarop ECKJ coctout u3 cie-
IYIOLMX IOKYMEHTOB:

1. Bsepenue.

2. Knaccw knaccupuraropa ECKJI.

3. MnnwcTpupoBaHHBIH OmnpeneuTens
neraneit. Knacewt 71—76.

4, WMnmocTpupoBaHHBI OHpPERENUTENb
neraneit. [ToscHUTENbHAR 3aMMCKa.

5. lNpunoxenwe.  Kmaccet  71—76.
An(aButHO-TipeAMeTHLIH yKazatens. Tep-
MHHH H TonkoBaHus. [lepeueHr cokpalne-
Huii cnos. YenosHeIe o6o3HA4YEHHSA.

Knaccw xnaccudukaropa ECKJ] npen-
CTaBNAT CcoOOH CHCTEMarH3HpoBaHHLIHA
CBOJl HAMMEHOBAHWH W3enuili MamuHo-
cTpoeHus ¥ npubopocTpoeHus. B knaccu-
¢HKkarop BrJIYEHH BCE pa3paboTaHHBIE
u paspabareipaemMble  uW3OENUA  (OeTanm,
cOOpOYHBIE EAMHHIEI, KOMIIEKCH M KOM-
[IIEKTHI) OCHOBHOTO U BCIIOMOIaTenbLHOIro
MPOM3BOACTE BO BCEX OTpacnix Hapos-
HOTO XO035HCTBA, HA KOTOpHIE pazpabarkiBa-
€1CA  KOHCTPYKTOpCKas  JIOKyMEHTALMA,
Knaccuukarop skniouaer taioke obie-
TEXHUYECKHE MNOKYMEHTH: HOpMBI, [Ipa-
BUIA, TpeBoBaHUA, METO/IH H T.II.

B ocHoBe mocTpoeHHs Knaccudmkaro-
pa ECKJ[ newut enuHas obesnuueHHAs
cucremMa 0003HAYEHHH MPEOMETOB ITPOM3-
BoacTBa. (OcolbeHHOCTBIO 0Oe3NHYEHHOMH
CHCTEMB! ABJIACTCS TO, YTO KAacCHPUKaLu-
OHHBIE X@paKTepUCTMKH H3Je/lus ©u ero
COCTaBHBIX 4YacTeid He CBA3AHBI Mexay
cofioil. Kamnmas u3 cocraBHEIX HacTeid
(y3en, metans) nopsepraercs Knaccu(uKa-
UMM Ha TEX e MEeTOOWYECKMX MpHHIIN-
nax, M0 KOTOpBIM  KNacCH(PULHPYETCH
uznenuwe B cGope. Knaccutpukaumonnas
XapakTepuctuka moboro npenMera npous-
BOACTBA (H3IENKHe, y3el, AeTallb) ONpenens-
ercs ero QyHKUMOHAbHEIM HA3HAYEHHUEM
(cOopouyHan emMHHMLA) WM reoMeTpHYe-
ckoif QopMmoii (nerans) M He 3ABUCHMT OT
TOTO, B KAKOE W3[e/Me HAaHHBI mnpeaMer
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EXOOMT M KaKMM npeanpustuem paspaba-
THIBACTCA.

OGe3nuyenHas cucTeMa o0003HAYeHMH
obnajaer pAIOM MOJIOKHTENBHBIX KauecTB
N0 CpaBHCHHMIO C TIPEOMETHOH CcHCTEMOl
ofo3HaYeHMs, KOTOpas ToCTpoeHa Ha
OPHHLMIE NPUHANIEXKHOCTH  MPEeIMETOR
[POM3BOJICTBA KaK COCTABHBIX HacTel KOH-
KpeTHOMY MW3aeNuK0. OCHOBHBEIMH MpeUMy-
1IeCTBAMH SABISHOTCH:

a) BO3MOXHOCTH 3AMMCTBOBAHMA JUIs
HOBLIX pa3paloTOK KOHCTPYKTOPCKHX OO~
KYMEHTOB W3 CTapsix pa3zpaboTok;

6) obecneueHue oTpacneBodl u MENKOT-
pacneBod yHuMKauMu M3enuii B Mac-
mrabe cTpaHEl;

B) BO3MOXHOCTH CO3[aHuSl €QUHOH aB-
TOMATH3UPOBAHHOH CHCTEMBI MOWCKA KOH-
CTPYKTOPCKO# OKYMEHTALMH.

B naccudmkarope ECKJ[ Bce manenus
HONENEHE! Ha KNAcchl Mo (yHKUHOHA/IBHO-
my npusHaky. Tak, knacc 30 «Coopounsie
enMHULBL 0OIEMAIIHHOCTPONTENBHBIE) CO-
JNEPKUT KNACCH(PUKAIMOHHEIE XapaKTepH-
CTMKM Ha TakMe H3fenus, Kak Oazosrie
ycrpolicTBa, TpyOONpPOBORBI M HMX 3J€MEH-
Thl, YCTpPOHCTBA, mepenarollie IBHKCHUE,
Hanpagsfompe ycrpokicrea u T.1m. B knacce
56 «McTouHHKM INEKTPHYECKOM 3HEPTHH,
CHUCTEMBI  3NIEKTPOCHAOKEHHsl, KOMIUIEKTHI
3EeKTPOoOOPy IOBAHUAN NPeNCTAB/IEHB
KJIACCH(HKALMOHHBIE  XapakTepPUCTHKHM  Ha
pazNuMHBIE THIB HCTOYHHKOB 3JNEKTPHYE-
CKOH 3HEPrHH, CHCTEM 3JIEKTPOCHAOKEHHA H
KOMILIEKTOR 3NeKTpoobopyIoBaHums.

Knaccel 71—76 otBefneHBI Afst KllacCu-
(PUKALMOHHBIX XapaKTepUCTHK meTaliedt o1-
RENbHO OT CHOeUM(UIHPYEMBIX H3IeNHi
(cOOpOYHBIX E€AWHHI], KOMILUICKCOB, KOM-
rnekToB). Jleranu knaccubuuMpyrOTCi B
3aBHCHMOCTH OT TeOMETPHYECKOH (hopMBI,
koTOpas #ABnAeTcs Hawboiee OObEKTHB-
HBIM MOKa3areNiem Neralu HEe3aBUCHMO OT
ee (YHKUMOHABLHOrO HA3HAYEHUA H [pu-
HAJIGKHOCTH K APYTHM H3IEITHSIM.

Bceero B knaccuduxarope ECKJI npeny-
cmorpeHo 100 knaccos. Yacte M3 HEX
ABNAEOTCH PE3EPBHEIMH W C TEHEHHEM Bpe-
MeHW MOTryT OBITE M0 HeobxoguMOCTH
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MCIIOTB30BaHbI
BHIIOB H371€/IHH.
Mapenws xakaoro knacca gensrcsi Ha
TIOAKIACCHI, TPYIINbI, MOArPYNNEl U BHIEL
U3 wmectn uupp kiacCHPHKALHOHHOH
XapakTEPHCTHKH NepBble NBE 0003HAYANT
KIACC M3JENusA, TPEeThS — MOAKNACC, YeT-
BepTas — rpyIlly, NATAT — MHORrpynity
v mectas — Bun w3genus. Hampumep, us-
nenne «MexaHu4eckul puBOI ¢ ABHrare-
neM ¥ BHHTOBOH nepenauyeH» 0O KIACCU-
¢uraropy ECK]] wmMeer mecTHIHAYHYHO
KJacCupuKaMOHHYH0 XapakTEPUCTUKY —
303441, Crpyktypa RaHHOM Kiaccuuka-
UHOHHOI XapakTepUCTHUKM M MECTO, KOTO-
poe 3aHMMaeT u3nenwe B Knaccuukarope
ECKJI, nmpencranensl B Tabn. 1.1. H3 Tab-
JIMUBL BHIHO, KAk ¢ ynIybIeHHeM YpOBHS
knaccuuxauuu (knacc, NoAkiace, rpynina
U T.0.) NOCNENOBATENBHO KOHKPETH3UpYyeT-
¢ (PyHKUMOHAJIBHOE 3HAUYEHHE M3IENHA.
[puBenennasie HA puc. 1.2 w 1.3 nera-
S MMEOT KlacCH(MKAUMOHHbLIE XapaKTe-
puctuku: 758428 — raiika u 757455 —
kabens. [lepseie nee nudps knaccuduxa-
LMOHHBIX XapaKTEPUCTHK TOBOPAT O TOM,
yTo 0fe merand OTHOCATCH K 75-My Knac-
cy nmerameii wnaccudukaropa ECK]IL
Mocnenyrwume undpsl OHPERENAT MOR-
knacc: 8 — «xpenexHsie getanuy (raika),

Jns  pasMencHusi HOBBIX

Tabanua 1.1. Crpyk1ypa KIaccHPHKAUHOHROI
XAPAKTEPHCTHKSA

Mexannueckui npu-
BOJI ¢ IBHTATENEM
W BUHTOBOIA nepeiaucii

COopounsle e]HHHIL]
oB1HeEMAIINHOCT pOK-
TellbHLIE
VYetpoiicTea, nepe-
NAKLIME JBHKCHHE
S B [IpuBOAEL KpOME
MOTOp-PENYKTOPOR
Mexannueckue npu-
4 |BONBICBHIATENIMH,
C llepeJIayaMH, KpoMe
3ytuareix
Mexanuueckue mpH-
1| BO/ © BmraTEnsMU
C BUHTOBBIMH Tepena-
qaMH

Hipe-
JTHe

303441

Knace

[Mos-
Knacc

Tpynna

[Ton-
rpynmna

Bun




7 — «3NEKTPOPaAHOTICKTPOHHEIE AETANIHY
(kabens). CoorBercTeyroummM  00pasoMm
MOKHO Pacmu(poBaTs OCTATBHBIE WHQPEL.
Cnenyer 3aMETHTh, 410 Kiaccu(pUKaInoH-
HEIE XapaKTCPpHCTHKH npHCBanBarTCA
TOJNBKO HECTAHAAPTHBIM KPETeXHBIM ACTa-
JisM, T.€, TaKuM, Ha KOTOpPbIE BHIIIyCKa-
HOTCS YEPTEHH.

1.5. Craaum paspaborku
M KOMMNEKTHOCTE KOHCTPYKTOPCKMX
LOKYMEHTOB

KoHcTpykTOpCcKas NOKyMEHTaLus B
obuem cioyuae paspabarbiBaeTcs  Ha
peckonmskux cramusx (FOCT 2.103-68%):
TeXHHTECKOE  MPEANOKEHHE,  ICKH3HHIH
MpPOSKT, TEXHUYSCKHI MpOEKT, pabouas
KOHCTPYKTOPCKaS AOKYMCHTALMS.

Texnuveckoe  npednoxcetiue  (FOCT
2.118-73%) — cOBOKYNHOCTE KOHCTPYKTOP-

CKUX [OKYMEHTOB, KOTOPHIE  IOJIXHBI
COIEPXATh TeXHHYECKUE W TCXHHKO-3KOHO-
MHYeckue OBoCHOBaHWA LenecoobpasHo-
cti pa3paboTkK JOKYMEHTAUMM H3NE/IHA
HA OCHOBAHHH aHaNH3a TEXHHYECKOro
3a/laHAs 33KA3YMKA M pa3IMYHEIX BapHaH-
TOB BO3MOIKHBIX PELICHHH H3nenud, cpas-
HUTENLHOH OIEHKH PEINEHWH € y4YeToM
KOHCTPYKTHBHBIX H  JKCIUTyaTaLlHOHHBIX
ocoGeHHoOCcTel  pazpabareiBaeMOro  usje-
A8 W [ATEHTHEIE HCCIENoBaHMS. TexunnHe-
CKOE NpEANOKEHHE COREPKUT CIeayHLIHe
NOKYMEHTHI: uyepiex obulero Bula, CXe-
Mbl, Tabnuusl, pacuersl w ap. O6g3aTenb-
HEIMH I8 TEXHHYCCKOIO TPEAJIOKEHHSA
ABTISIOTCA TMONCHUTENbBHAA 3aNMCKa H BENO-
MOCTh TEXHUHECKOTO NpenIOKEHHA
(rabn. 1.2).

Aekuzrwoni npoexm (TOCT 2.119-73%) —
COBOKYIIHOCTh ~ KOHCTPYKTOpPCKMX — JOKY-
MEHTOB, KOTOPHIE [OJDKHEI COAEPHKATH

Ta6nuua 1.2. HoMenxaarypa KomcTpyxTopeknx aoxymentos no FOCT 2.102-68*

PaGionas AOKYMEHTALMA
Texun- Texuu-
lzltlt;:g? HaunMesoganne JOKYMeHTa q:p‘:cﬁf 3:::3&} e gs‘?- Ko Ko
i ’ MIT- MIT-
Mena n?l:::- npoexT n;l::;n Jlerans ; ;1}::?14- ps (e
ua
— Yeprex AeTalH o! o!
Cb CBOpOoUHBIT YepTe = @2
BO Yeprex oOIEro BRIA o O ®
T TeopeTHIECKHH HepTeK @] O O O O
r4 Ma6apuTHBLL YepTex O O o ol | ¢? @]
M3 | DneKTPOMOHTAMHEIN YepTeN @
MY  |MoHTaKHBIA YepTeR (oL (@’ @]
yq VakoBOUHBIA HEPTEN 0] @] O @)
1o FOCT | Cxemnl
2.701-84 epele S B B
— Creypadukanms ® @ @
1T BeloMOCTE TEXHMYECKOTO ®
TpELNOKeHHs
31  |BegoMocTh 3CKH3HOTO NPOCKTa ®
TIT BenoMocTk TEXHHUYECKOTO MPOEKTa L)
113 [MosicHUTeNLHAA 3AMMCKa [ & @3 @}
TY TexauueckHe yCHoBHs @ L o} O @
Tk Tabnuusl O O O @) C 9] O
PP Pacuets! o | o o3 O @] C 0
H... Wrerpyxnun O O @) O

Mpumeuanne. ® — goxyMenT ofasarebHbIE, O — [OKyMENT COCTAB/AIOT B 3aBUCMMOCTH OT XapakTepa,
HA3HAYE1HA WK YCIOBUIH NPOM3IBOACTHA HIICIHA, pepxHuit wnneke 1 .. 3 — NOKyMEHTH MOTYT ObITh COBMEIEHDL.
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KOHCTPYKTUBHBIE pELIeHus,
oflliee npencrasiieHUe
W IpUHUKIE paboTel M37€Nus, aTakKe
JAHHBIC, ONpeNensllMEe  Ha3HAYEHHe,
OCHOBHBIC NApamMeTpsl W rabapuTHeie pas-
MEpEI pa3spabarsiBaeMOro H3enus.
B 3Cku3HBI NpoekT o6s3aTenbHO BKIIOYA-

nawume
o0 yctpoiictee

SCKM3HOro mpoexta. Kpome Toro, moryr
ObITh BKJIKOYEHBI YepTex OOLIEro BHAA,
TEOPETHYECKHH W rabapuTHBIH 4epTexu,
CXEMBI M JApyrHE€  JOKYMEHTHI  (CM.
Tabn. 1.2).

Texnuuecxuii npoexm (TOCT 2.120-73%)
— COBOKYITHOCTh KOHCTPYKTOPCKHX JIOKY-

KTCH TIOSICHUTENBHAA 3aMHCKa, BEIOMOCTH MCHTOB, KOTO]JI:I[G JOITKHBI
g 4 £ |Mpume-
£ g Ofo3nayeHue Haumenobarue e ngue
1 flokymenmauun ofiuos
2
3 Brobe pospabomarHon
3
S|A1| ABBI411237.034 B0 |Hepmex obuezo buda 1
6JA2| ABBI41237.034 31 |Cxema 3/BKMPUYECKOA CMpyKmypHas |1
TIA1| ABBI411237.034 33 | [xemo 3nexmpuneckas npuHuunuansHas | 1
81" | ABBI.411237.034 N3 | MoAcHUMeALHEs 3anucka 1 ") A, A3
9
10 Ooxkymermauus no
11 chopoyHbiM 4epmexam
12
13 Brobb pospuSomanmos
i
15]A3§ ABET 301234.034 B0 |Larcu. Yepmex obwezo Buda 1
16}A3| ABGBI.418115.034 33 [Nrama NAL Cxema 3nexmpuveckas |1
H7 NPUHUUNUCALHER

E 8
= I T MpuMeHenHon
£ o
S| B1A3| ABBI.418119.03233 | Maama NA2. Cxema 3nexmpuseckas |1
f 22 NPUHUUNUGALHES
5 23103 | ABBT 41813103233 | Mnoma 11713, Cxema 3nekmpuseckas |1
——24 NPUHULNUGALHER
zZl s
T
£
: :' ABBI411237.034 31
=1 bawfAuem| N° oy, | nodn lioma
= | [|Poipol. |lopdeeb Jum _§ Aucm | Nucmob
2 [t |Solpots Mpudop C(N& 3 !
;— H. wormp.| NoxeeBa BeBomocms 3ckuanozo EK A
=] [mb [Riaeminn npoekma
“onupoban Popucm AL

Puc. 1.9. KoncTpykropeknii AOKYMEHT — BEAOMOCTH 3CKNIHOND npoeKTa
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OKOHYATEJIbHbIE TEXHWYECKHE DeIleHus,
nawliue IMOMTHOE IMpeacTasieHwe 00 ycr-
poiicTee pa3zpabaTEIBAEMOTO M3AENMs, U
HCXOAHBIE faHHsie A paspaborku pabo-
9eil nokyMeHTauumu. B rtexHuueckwil mnpo-
eKT 0O0f3aTeNBHO  BK/IOHANOTCH  YEepPTEek
obuero Buaa, MOACHHTENBHAN 3aNMCKa,
BEAIOMOCT: TEXHMHECKOr0 Mpoekta. Moryt
OBITE TaKKe BKIKOYEHBI YEPTEXH AeTaleii,
TEOpeTHYeCke KW raGapuTHble YepTexw,
CXeMbl ¥ T.0. (cM. Tabn. 1.2).

Pabovan Kkoncmpykmopckas OoKymeH-
mayus (FOCT 2.109-73¥) — coeokyn-
HOCTE  KOHCTPYKTOPCKHMX  JIOKYMEHTOB,
KOTOpEIE NpeAHA3Ha4YeHbl 18 M3TOTOBJiE-
HWl MW MCIBITAHWA ONbITHOTO 0Opasia
(onBITHOW mMapTMu) W3AENHs, H3rOTOBJE-
HUSL M MCIIBITAHMS yCTAHOBOYHO!N CepHu.

PaGouas pokymeHTauus Ha petans obs-
3aTENTBHO CONEPKUT HEPIeK HETanu, a Tax-
KC MOTYT OBITh YEPTEKH TEOPETHHECKHMIL,
rabapuTHLIM, YNAKOBOYHbLIH, TEXHHYECKHE
YCINOBHA ¥ OPYTHE AOKYMEHTHl  (CM.
Tabn. 1.2).

Pabowas pokymeHTauus Ha COOPOYHYIO
CNHHHLY O6A3aTENBHO CONEPKUT Crelmdu-
KalMKo U COOpPOYHBIN 4YepTex, MOTYT OBITH

TAKKE APYrHe YEpTEKH, CXeMBI U TEKCTO-
Bl MOKYyMeHThl (cM. Tabi. 1.2).

B KOMINEKT KOHCTPYKTOPCKOH [IOKy-
MEHTALHH HA CTaJuAX NPOEKTHOH pa3pa-
6OTKH (TEXHUHECKOE NPEHIOKEHNE, ICKU3-
HBIH W TEXHMYECKUH NPOeKT) BXOAMT BEHO-
MOCTb IPOEKTA, KOTOpas sABasercd obsia-
TENBHLIM NOKYMEHTOM (cM. Tabn. 1.2).

B pezomocTh 3amMCLIBAIOT Bee KOHCT-
PYKTOPCKHE JOKYMEHTbI, BHOBbL paspalbo-
TaHHBIE JUISl JAHHOTO KOMIINEKTa M MpHMe-
HEHHBIC U3 HPYrHX [POEKTOBR W paboueit
JIOKyMEHTallMM Ha paHee pazpabotaHHbIe
M3AETIHA.

Benomocts  npoekta  mpesicTaBiseT
coboil Tabnuuy (puc. 1.9), cocraBieHHYH
no cneunanehoii opme (FOCT 2.106-96).
3anuch JOKyMEHTOB MPOM3BOISAT [0 paije-
naM B clienyrollell NoCIenoBaTeNsHOCTH:
HOKyMEHTauus ofias, nOKyMEHTalMs Mo
cbopounsim enuumuiam. Kaxpsii paznen
NOKYMEHTALMM NOMKEH COCTOATH M3 IMOM-
pa3/iesioB: BHOBL pa3paboTaHHas MOKyMeH-
Tanud, NPUMEHEHHAS TOKYMEHTATIMS.

JloKymeHTBl  TexHWueckoro mpeaso-
KEHMsl, ICKM3HOTO H TEXHWYECKOTO MPOEeK-
TOB KOMIUIEKTYIOT B Malk, KHWTH WM
ansOoMBI.



Fhaea BTOpAas

OBLUME TPEBOBAHUA K O®OPMNEHUIO KOHCTPYKTOPCKUX

LOKYMEHTOB

2.1. GopmaThl U OCHOBHBIC HAANUCH

KoHCTpYKTOpCKHE HOKYMEHTHI BHINON-
HSIOTCA Ha JHCTAX ONpeaeNeHHBIX pa3Me-
pOB, KOTOpHIE HOCAT HasBaHWe (opMaroB
(TOCT 2.301-68*). ®opMaTHl JIKCTOE OI-
penensioTcs pasMepamMu BHCINHEH paMKu
nucta (puc. 2.1). @opMathl pasfeNsroTCs
Ha OCHOBHEIC M JIOTIONHUTENBHEIE.

3a OCHOBHBIE NpPHHATH (POPMaTEI, TpH-
BE/ICHHEIE HUXE,

dopmar Pa3Mep cTopoH, MM
Ay o s vsam 5 sams v 841x1189
L 594x841
A2 e 420x594
AF vaw v s & 46% 3 SuEs 297x420
Ado o .210x297
Hononuurensuele  ¢opmatbi  06pa3zy-
HOTCS  yBENMYEHHEM KOPOTKMX CTOpPOH

OCHOBHEIX ()OPMaTOB Ha BEJIMMHMHY, Kpar-
HyR ux pasmepam. OO603HaYeHWE MNpPOH3-

BOJICTEEHHOre (JOpMara COCTaBIAETCH U3
0003HaueHUs OCHOBHOro ¢opmara W ero
KpatHOCTH, Hampumep AOx2 (1189x1682),
A4x8 (297x1682) u 1.1, Jlonyckaercs npu-
MeHsTh (opMatr AS C pasMepamu CTOpPOH
148x210 MM. CooTHOIIIEHHE CTOPOH OCHOB-

Horo QopMata paBHO 2, T.e. GOmbuas
cropoHa B 1,414 pasa Gonblie MEHBILEH.

Bce  KOHCTPYKTOpCKHE — MOKYMEHTEI
CONPOBOKIAIOTCA  OCHOBHOM  HAANKHCBHIO
H IONONHHUTENbHBIMY Tpadamu Kk Hel. Pac-
TIONOKEHUE OCHOBHBIX HAJNNHMCEH M J01ON-
HHTENBLHEIX Tpad Ha QopMmarax, a TakwkKe
pasMepel paMOK NOKa3aHbl Ha puc. 2.1.
I'padel, BEINONHEHHBIE IITPHXOBOH IHHH-
eif, BBOIAT N0 HEOOXOAMMOCTH.

OCHOBHEIE ~ HAANHCH  pPacrnoiiararT
B IPaBOM HIKHEM YTNY KOHCTPYKTOPCKHX
nokymentop, Ha nmcrax dopmara A4
OCHOBHBIC HANNMKCH pacronaraioT TOIBKO

v n
o P
T l_ 3
_.\\:P l NV ’l LA
i B 1 L=
T -
20 | wl! l o
. 1 i
i 1 s
T
S
Uk I/
X wn /]
Vi - =
Bicmss % 7

a)

0) &)

Puc. 2.1. Pacnonoxenne 0cHOBHOM HAANKCH H 1ONONHHTEILHBIX rpad Ha CTAHAAPTHRIX POPMATAX:

a — dopMar Ad; 6 — dopmare Gonsine A4 ¢ OCHOBHON HBANMCHIO BIONL KOPOTKOI CTOpPCHE! JHMCTA; & —
(opmarsl Gombie A4 ¢ OCHOBHOMN HANNMCHIO BACNE ATHMHHCH CTOPOHE! NcTa, / — OCHOBHAR HANMHCH; JI,

IV — nononuuremsaee rpadsl




BIONb KOPOTKOH CTOPOHBI MUCTa, T.€. $op-
maT A4 Bcerna HMMeeT BEPTHKAIBHOE pac-
NONOXEHHE.

Jlns GEICTPOrO HAXOXICHMS Ha depTe-
e (cxeMe) cocTaBHON HaCTH M3JENus WIH
ero 3NeMeHTa peKOMeHJyeTcss pa3OWBaTh
noJie Yepreka (CXeMEbl) Ha 30HBL

(OCHOBHEIE HanaMnucH, I.[OHO.?'IHHTG.HBHBIB.l
rpadpl ¥ pPaMKd BHIIONHAIOT CINOITHBIMEA

OCHOBHBIMH M  CIUTOIUHBIMM  TOHKHMH
TMHHUSMH.
ConepxaHHe W pa3MePBl OCHOBHBIX

HaanuceH, 06o3HaYeHHBIX Ha PUC. 2.1 pum:
ckoif uugpoii I, npuBeseHs! Ha puc. 2.2,

185

7,10 23 510 0 50
S | e -
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fNum. Mocco | Macwmo® )
am.f Auem | N Boxym. Nodn._|fema (&) L 5) {6)
Paspal. m S|5[5] 17 18 ol
Npob.
T. Konmp- Suem (7)) | Aucmod  (B) w
(10) m 1 ja3) 71
H. xoump. 3) s w
Simb.
Konupobaa $opmam
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185
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Puc. 2.2, OcuoBnrie HAANHCH!

t)

a — s yeprexeit M cxem; 6 — JIA TEKCTOBBIX JIOKYMEHTOR; 6 — T MOCNEAYIOMIHX NUCTOB HEPTEKEH, CXeM

H TEKCTOBBX JIOKYMEHTOB



B rpadax ocHoBHOH Hammucn (TOCT
2.104-68*) u mOMONHWTENbHEIX rpadax
(womepa rpad Ha puc.2.2 maHEl B CKOG-
Kax) YKa3bIBaloT:

] — HayMeHOBaHHWE M3JENHUS B COOT-
perctBul ¢ FOCT 2.109-73*, a Ttakxe
HaHMeHOBaHMC JOKYMCHTd, €CNH 3ITOMY
NOKYMEHTY MpHCBOEH kom. Jins uzpenuif
HAPOAHO-X03AHCTBEHHOTO HA3ZHAYCHHS
JOMYyCKaeTcl HE YKashkiBaTh HaMMEHOBA-
HME JOKyMEHTa, €CJIH ero KOJ ONpeaeNeH
OCT 2.102-68*, T'OCT 2.601-95%,
T'OCT 2.602-95*%, TOCT 2.701-84%;

2 — 0003HaYeHWE JOKYMEHTa HO
I'OCT 2.201-80;

3 — obo3HaueHue Marepuana AeTalH
(rpady 3anoONHAT TONBKO Ha YepTexax
neraneit);

4 — nmurepy mo I'OCT 2.103-68%,

COOTBETCTBYHOIYKY CTagu¥  pa3paboTkw
IOKyMeHTa; Ana  paGoucif  KOHCTPYK-
TOPCKOH  OOKYMCHTallMM,  MpeqHa3Ha-

YeHHOH n7d M3rOTOBNEHHA W HCHBITAHHI -

onEITHOro 06pa3sla, NurTepa He NPHCBAH-
BaeTCA;

5 — maccy wsgenus o NOCT 2.109-73;

6 — macmTab B cooreeTcTBHU ¢ [OCT
2.302-68* u FOCT 2.109-73%;

7 — nopsuIKoBeIH Homep Jcta (Ha JOKyY-
MEHTaX, COCTOSALIMX W3 OJHOrO JIMCTa, rpa-
¢y He 3aN0oNHAKT);

8 — ofmee KONMUYECTBO NIMCTOB JNOKY-
MEHT3;

9 — HAMMEHOBAHME UIM PA3NMYMTENb-
HBIH WHJEKC NpeAnpusTHSA, BHIIYCKaMOLE-
ro JOKYMEHT; rpady He 3allONHAIOT, €CIH
PasnAYMTENbHBIH  MHJIEKC  COAEPIKUTCH
B 0003Ha4YeHUH JIOKYMEHTA;

10—12 — xapaxtep paGoThl, (amunum
W TIOJIITMCH JTHL[, pa3pabarThiBaBITHX JOKY-
MEHT;

13 — para noanHcanus JOKYMEHTa;

14—18 — Tabnuua wWaMEHEHHH B COOT-
BercTBuH ¢ 'OCT 2.503-74;

iI, IIl — uHBeHTapHBIE HOMepa MOA-
NHHHKWKOB U Ay0nukara, a Takixke IOIIHCH
W JIaTa TpreMKH, ofo3HaueHHe [OKyMeH-
ToB B cootrBercTtBH ¢ ['OCT 2.501-88,
I'OCT 2.502-68*, T'OCT 2.503-90;

1V — oboznauenue nokymenra (rpaga
apnaeTcd obs3aTencHOM nnst  geptexkek
H CXeM).

Cranpaprom 2.104-68* npenycmor-
PEHO TpPH THNA OCHOBHBIX HainNHCEH:
a) Ans NepBEIX NMUCTOB UepTekeH HIK cxeM
(puc. 2.2, a); 6) Ans NepBBIX JIUCTOB TEK-
CTOBBIX JNOKyMeHTOB (puc. 2.2, &); B) anms
NOCNEAYIOIHX JNHUCTOB MOGBIX KOHCTPYK-
TOPCKHX JIOKYMEHTORB (puc. 2.2, &).

OCHOBHbIE HAANKMCH OTIMYAKTCS pas-
MepaMi TI0 BBICOTE H KONMHYECTBOM rpad.
OcHOBHAas HaAlKCh JUIA yeprexell u cxeM
HMEET BBICOTY 55 MM, Ansi TEKCTOBBIX JO-
KyMeHTOB — 40 MM, mns nocnenyronpx
macToB — 15 MM. B ocHoBHOW Hajnnwucu
JUIl TEKCTOBBIX NOKYMEHTOB OTCYTCTBYKOT

3 AEBI_130-62 PR ABBI' 521721003 (b

2 ABBI 169-82 1.0603

1 ABBI" 115-82 F.0303 Num. Morcn Mocwma®
Mam | foem | N°® Bowyw, Modn. |foma ﬂbUZU.mEﬂb
PospaB. | Wnsuw 0203 Y Al 63 11
Ey ey e ﬂCUHXp-ﬂHHbIU
T. wormp. | Nempod k0203 EBOPO"IHHI.I Yepmex Tuem 1 I Twemab 2
3ab. cexm.| 3beped 50203
H. kowmg. | Mucuyun 50203 EKA
mb. BorwxoB 6021

a)
flucm

1 ABBI 64.-83 0203 AEBI'.521721.003 (B 2

Manm,| Mucm | N® foxym. Nodn.  |fama

6)

Puc. 2.3. lipumep 3an0/THEHHA OCHOBHOH MAANHCH [UIA YEPTEXa, BLINOJIHEHHOIO

Ha HECKOJIbKHX JIHCTAX:

a —- NEPBOI THCT; 6 — MOCNSAYIONHE JIMCTEL




ABBI.757221.002

1 ABBI' 140-83 51003 fum._ | Mocca | Mocumad
Mam t fluem | N™ Bokym Nodn. _|Noma "

Paspak. | Kysuwa 0303 flucm cmamopHul A 0015 | 1
Mpob. Ulywkun 50303

T. xormg. | Nempob 60303 fucm [ Aucmod 1
{3c8. cexm.| 38eped 60303 flenma 0,5x95-N-2-T0-

K xoump. | fucuus 10303 BIN-A-2013 EKA

Y. Bonkob 10303 FOCY 21427.2-75

Puc. 2.4. Ipamep 3anondeHHd OCHOBHON HARANHCH /1NN YEPTeXka NeTAIH

ABBI.343823.007 33
1 ABE( 17-83 E03.03 fum. | Mocca | Macumad
Wam] Nuem | N°® Bokym. TNodn, |fama | Maama B7
Poipe3. | 3aiueb £.06.03 Cxemao 3NEKMpUYECKOR 3
fTpeb. . Manscol et NPUHUUNUAALHOA
T. workmp. | Penun 701,03 Mucm | Nucmct 1
3, cexm. | Opnoh 04.03
H. woump. | Hoeod | e EKA
Umb, Mebeded Joos.03

Puc. 2.5. Tlpumep 3an0/1HEHHH OCHOBHON HAANHCH /UIH CXEMBI

ABBI.343823.003
Wam| Nuom | N* doxym Modn. | fomo
Paspod. | Hasuw 20203 fum | Auem | fucmob
Tpob. Kaprob 0203 miaf | 1 T 5
3ab. cexm. | 3heped 50203 ﬂnumu 57
H. wormp. | fMlucuuum 50203 EKA
4mB._ Bonkob 6.0203
a)
Muem
! ASBI #:83 it ABBI.343823.003 2
Mam ] Mlucm | N° Bu_muh. Modn. [famo_
6)
Pre. 2.6, Tpumep 3anoHeHHs OCHOBHON HAZNHCH 108 cnenHdHKanan:
@ — mepsblii IACT; § — noCneayIOLIHE JIMCTE
ABBI'.521721.003N3
Wam| Mucm | N° Bokym Modn. | Doma
PoapaB. | Mmam 20203 flym, fuem Nucmob
Npob. | Kapnob L.z Jbuzomens 01] A 1 3%
Sab_cenm. | 3teped 50203 ACUHXPCHHEIU
H. konmp. ) Aucuyuy P2 MorcHumensHaA 3anucka EKA
Smb. Borob poem
a)
fucm
ABBI 521721.003 N3 o
an | Nucm | N dokgw. flodn. _|foma
6)

Puc. 2.7. lpumep 3aN0/1HeHHS OCHOBHONH HAANHCH A% NOACHUTELHON 3aMHCKH:
a — nepsrlii MeT; 6 — nocneAyIOIHe JIHCTE



rpagsl «Macwtab», «Maccan, «Obo3Hade-
upe marepuana». OCHOBHas HAINKChH A/
NOCNENYIOLMX JTHCTOB COAEPXHUT rpagbl
«O6o3HageHue OOKyMeHTa», «Homep mmc-
Ta», «BHeceHHbIE W3MeHeHus». [IpumepHt
3aMoNHeHHsl OCHOBHBIX Hajanuceit ans pas-
NMYHBIX KOHCTPYKTODCKHX — IOKYMEHTOB
npuBeneHs! Ha puc. 2.3—2.7.

B nacmoswem wusdanuu He Ha 6cex
UNIFOCMPAYUAX, RPEOCMABNAIOUUX KOHCM-
PYKmOpCKue OOKyMeHImbl, yoanocs esidep-
scames CMAHOGPIMHOE COOMHOULEHUE CMO-
pon opmama u pasmepa OCHO6HOU Hao-
nucu. Imo obwacuaemes creyuuxoil npo-
uszeo0Ccmea.

2.2. WpndTol YepTexHbie

Bce najmucu Ha YepTexax M CXeMax
BBIONMHAIOTCH YEPTeXHBIM MpPHTOM 1O
I'OCT 2.304-81%.

YeTaHOBNEHE! CeNyolMe THIE! pud-
Ta: TN A Ge3 HaknoHa, THN A C HaKIo-
HOM 1npumepHO 75° tun B Ge3 HakioHa,
TR0 B ¢ HakmoHOM npumepHo 75°. Bce
THIB WOPH(TOBR MOTyT OBITH HCHONB30-

o Inekmpodbuzamesb
» J/N1eKkmpodbuzamesib

9 Jnekmpodbuzamens
s Inekmpodbuzamess

Puc. 2.8. CpapHenHe C¢TAWAADTHBIX YepPTEKHBIX
mpHpTOR:

a — mdn A 0e3 uaknoHa, § — THM A ¢ HaKJIOHOM;
& — tan b 6e3 vaknona; 2 — tun B ¢ HakmoHoM

BaHBl NpH OPOPMIICHHH KOHCTPYKTOPCKHX
nokyMeHToB. OnHako creflyeT OpuUAepH-
BaTLCS OJHOTO Kakoro-nmubo THuna.

Jns cpaBHenuns Ha puc. 2.8 NpuBeneHo
HanpcaHue TEePMMHA «ONEeKTPOIBHUTATENE)
wpudtaMM  pa3mMyYHOro THNA. ByKBHI
mpudta THNA A sENSroTcs Gomee y3KUMM,
yeM Oykebl wpudTa THna b, mpu oxrHako-
BOI BEICOTE M HamucaHEl Gojiee TOHKAMU
muHusMA. TlapameTrpsl mMpuQTOB nNpHBE-
JeHur B 1abn. 2.1 u 2.2,

Tabnuna 2.1. CoorHomenne Mexay napamerpamMy mpura Tuna A

O6osma- Ornocu-
IMapamerps! wpudra TENEHEIH Pasmeprl, MM
4YEHHE

pa3Mep
Bricora npormicueix Oyxs (pasmep wpudra) h 14d 3,5 5 7 10 14
Beicora crpounsx Gyke ¢ 10d 2,5 3.5 5 7 10
Paccronrue mex 1y Gyksamu a 2d 0,5 | 0,7 1 1,4 2
MunuMansHoe paccTosHUE MEHKILY CIOBAMH e 6d L5 | 21 3 4,2 6
Munnumanensdi mar CTpOK b 22d 5,5 8 11 16 22
TomuwHa nuuwi d d 0,25 [ 0,35 | 0,5 0,7 |

Tabnuua 2.2. Coornomenye Me:KIy napaMerpamu mpudra tHna b

I Obosxa- | OTHOCH
apaMeTphl mpuTa I T;:::;-;H Pasmepht, MM
Briceta npormcHeix Oyxs (pasMep mpudra) h 104 35 5 7 10 14
Beicora cTpounsix Gyxs c 7d 25 | 35 5 7 10
Paccrosnune Mexy Gyksamu a 2d 0,7 1 1,4 2 2,8
MuHuMaNbHOe PacCTOAHHE MEXKY CNOBAMM e 6d 2,1 3 4,2 6 84
MuBrMaNbHEIH Wwar crpox b 174 6 8,5 12 17 24
TonmmuHa nuxmii d d 035 03 0,7 1 1,4




¥
¥

3a ocHoBHOM napamerp GykB W uUAGpP BEICOTE NpONMCHBIX Oyke OGnuxkaiimero
B KaXOM Tune mpudTa npuHATa TONIMM- MeHbIero pasmepa. Kpome wpugTos, npu-
na nuHui d. Hepe: 3tor napamerp Belpa- BEICHHEIX B Tabn. 2.1 w 2.2, paspemaercs
eHBl BCE OCTANbHEIe mapameTphl. O60o3Ha-  MCIIONb30BaTh WPHQTH BHICOTOH 2,5; 20;
yeHWe 3NeMEHTOB Gyks, ucnonb3osannblx — 28; 40 MM,
p Tabmuuax, nokaszaHo Ha puc. 2.9. Pas- Hanucanue ©ykB pycckoro andasura
mep wpupra h ompepensercs BHICOTOM  (KMPUMIHUBI), NATHHCKOrO  (NaTHHMLEY)
NpONNCHBIX (3armaBHbiX) OyKB B MUITM- ¥ IPEYECKOro, @ Takke apabCkux, pum-
meTpax. Beicota crpounbix Oyks (6e3  ckuX Umdp U 3HAKOB LIPHGTOM THITAa A Ge3
OTPOCTKOB)  NPUMEPHO  COOTBETCTBYET HAKJIOHAa INOKa3aHO Ha puc. 2.10—2.14.

- o
:j;i‘;_ ﬁP@ ABBI NEX3WIK/MHOMP

CTSPXLNHLIL bblb3104

33 SE\j PD abbz0ex3uuKNMHONPCM

UOXUHWUIbbb30S

Puc. 2.9. Jnementhi Gyxs ueprexnoro wmpudra Puc. 2.10. Pyccknii andasur (xHpHAIHUA)
(run A Ge3z naxsroHR)

)
l

A |
S?[SBE\I/:Q@%KLMNUPQR AaBRIyASEeZ {HnOILKK

abcdefghijklmnopgrsty  AAMUNVZE OoftPo2oTT
VWXyZ Yo OpXy Yy Qw

Puc. 2.11. Jlarunckuii andasur Puc. 2.12. Ppeueckuii andasur

123L567890 3 17&8==<>+-x:%4
N VVIVIVIEX ¥ soa” ¢y / =I0N "

Puc. 2.13. ApaGekne n pamexkue qugpo Pue. 2.14. 3paxu
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2.3. JInHMK Ha YepTexax u cxemax

JlroOBle 4epTekU U CXEMBE NPELCTaBIA-
1T coDOH COBOKYNMHOCTH OTPE3KOB Mps-
MBX H KPHBBIX JHHHHA ONpeAeneHHOro
payeprabus. [lo TOCT 2.303-68* ycra-
HOBJIEHO JNIEBSATH THIOB IMHHH, HauepTa-
HHE KOTOPBIX NOKa3aHO Ha puc. 2.16.

Tonmura CnnoOWHOH OCHOBHOH JWHHK
sgomxkHa Oeite B mpemenax or 0,5 no
1,4MM B 33aBHCHMOCTH OT pa3sMeEpOB
M CIOKHOCTH M300pajeHHs, a Takke OT
¢opmata ueprexa. HaumeHbluas TonmuuHa
JHHMM YEPTEkd, BEIMOTHEHHOIO B KapaH-
pawe — 0,3 mMm.

JLMHY IITPHXOB B LUITPHXOBLIX H IITPHX-~
OYHKTHPHBIX JTHHUAX CJIEIyeT BLIOHpATh
B 3aBHCHMOCTH OT pa3sMepoB H300pakeHus.
LITpUXMyHKTHPHEIE THHHMK JOIDKHBI IEpPEce-
KaThCsl M 3aKaHUNBATECA LITPHXAMH.

Ha puc. 2.17 mMoxHO BHAETH GONbLIyIO
4acTh CTAHAAPTHRIX nuHMiA. Jns noctpoe-
HUS BHIHMMOTO HM306paKeHHs HCIONL30Ba-
HA CHNOINHAA TONCTAas OCHOBHAs JHHMIL.
Oroli e nuHMel TpoBeieHa paMKka yepTre-
*a W Oonelnas yacthk rpady OCHOBHOM Haj-
IHCH. -

Tonkas CHNIOLIHAS JMHHA MCHONB30Ba-
Ha 171 BHINONHEHHS pa3MEPHBIX H BBIHOC-
HBIX NHHMH, IUTPUXOBKH, HOA4CPKHMBAHMsM
Hagnucel, odopmneHuss HekoTOphix rpad
OCHOBHOF HaIHCH.

CnnowHas BONHHCTAas NHHMS TIpHMe-
HeHa 115t pa3rpaHNyYeHMs BUJA M pajpesa.

HepunuMelli  KOHTYP — H308pakeHys
BBIMONTHEH IITPUXOROH nuHuel.

OcH ¥ LEHTPOBBIE NHHHH TPOBENCHEI
LITPUXNYHKTHPHOH TOHKOH nmuHueH. Ecnp
IHaMeTp OKpYXHOCTe#l meHee 12 mw,
B KaueCTBEe LIEHTPOBO#H NMpHMEHEHa CIom-
Hasl TOHKas JIHHHA.

IITpUXnyHKTHPHAs YTONIEHHAS C KOpOT-
KUMH LITPUXaMH JIMHMSA HCMONb3OBAaHA AN

oGo3HAuUECHUA MOBepxHOCTelH, mNoanexa-
IIMX CTICLMALHOMY HOKPBITHEO.
TTaguwpii mMOB OTMeYeH CHIOLIHOMH

MHHHEH TONmHHOR 25.
HaznaueHue nuHWA apyrux
npenctasneno B TOCT 2.303-68*.

THIIOB

2.4. Cranpaprhbie n306paxeHns: Bugbl,
pa3pe3sl, CeYeHus

YepTek KaKk KOHCTPYKTOPCKHii noOKy-
MEHT ComepXuT H306pakeHUe H3ENus
1 IpyTHe AaHHBIe, HEOOXOMHMEIE N7 H3ro-
TOBNEHHA H KOHTpON 3TOTC H3AEIHS
(T'OCT 2.102-68*). Tak, Ha YepTexe NeTa-
mM  npuBomMTCH M300pakeHHe [eTallM,
Ha cOOpOMHOM HepTeke — H300paxkeHHe
c60pouHOH eqMHMLIBL.

Hzo0paxeHus Ha HepTemax SABIAIOTCH
rpaduyecKuMH, T.€. INOCTPOEHHBIMH C
IIOMOLIBIO THMHHH, WTPUXOB M TOYEK. Bee
m300paXkeHAs HA YEpTeXaX BBHINONHAIOTCH
B onpeaeneHHoM Macmtabe. Macmrab —
3TO OTHOLIEHWE JMHEHHOro pasmepa
OoTpe3ka Ha uyepTexke K COOTBETCTBYIO-

5 5 s §
1 s 2 2.8 3 Rt
1.2 ;930
4 _j S W — 28 g -2
] 28 372 ] 35 372 3
7 —_—c.ds 5.30
| 8.20 2
9 - -- £ —;—
s 5 g 3"
g ——N\—— 33 [ k.6

Pue. 2.16. Hasepranue nuuuii no FOCT 2.303-68*:

1 — cnnomman TOnCTas CCHOBHas, 2 — CHNOLIHAA TOHKaA; 3 ~— CIUIOIIHAS BCNHMCTAA; 4§ —
LITPUXCBas; 5 — IITPHXITYHKTHPHAS; 6 — ITPAXMYHKTHPHAS YTOJULCHHAR, 7 — PA3OMKHYTAs,
8 — cnnomHas TOHKAs ¢ u3noMaMi; 9 — INTPUXIYHKTHPHAS C JBYMS TOUKaMM
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Pasmep s npurumdemcs B 3abucumocmu om paamepob u cnoxHocmu
uzoBpaxeHus WA Yepmexe, Ho He MeHee 0,3 MmM

Puc. 2.17. [IpumMep HCNOILIOBAHNA CTAHAPTHHIX THHHH

meMy JuHeHHOMY pa3sMepy TOTO € OTpes-
kxa B Hatype. ITo T'OCT 2.302-68* ycTa-
HOBIIEHB! Crnemyrouiue Macutabel m3obpa-
>xeHuH Ha depTexkax:

a) Macwtabel ymenemenns: 1:2; 1:2,5;
1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50;
1:75; 1:100; 1:200; 1:400; 1:500, 1:800;
1:1000;

6) macmral HarypaibHOM BeNHYMHE!
1:1;

B) Maciurabel yBemuuenus: 2:1; 2,5:1;
4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1.

Macmrab, yxa3anHblil B NpeaHa3HaYeH-
HOM 1nist 3toro rpade OCHOBHOM Hamnucw
qeprexa, fomxeH o003BayateCs [0 THITY
1:1; 1:2; 2:1 w T.n., a BO BCEX OCTAJIBHBIX
cnyuasx — o tuny Ml:1; M1:2 u T.o.

B ocHoBe mnocTtpoeHus rpaduuecKHx
u300paxeHHii NpeIMeToB NEWKHT TPHHLIHN
0TOOpaeHHst TeOMETpUuecKHuX  Quryp,
KOTOpBII 3aKNFOYAETCA B TOM, YTO KaXIoii
TOYKE M300paxkaeMoro npeuMeTa CTABUTCA
B COOTBETCTBHE €IHMHCTBEHHas TOYKA H30-
Gpaxkenns GuUrypel Ha nnockocTH. B umxe-
HEpHOH MpakTHKEe NPHHLMI OTOOpaXkeHHs
HaxXOIMT NMPHUMEHEHHE B BiJe METONA Mpo-
EKIHii.

CymHoCTP MeTOZa  NpOELHpOBAHHA
nokaszaHa Ha puc. 2.18. Tlpeamer nomema-
eTcs Nepen NNOCKOCTSMI, KOTOpHIE HOCAT
Ha3BaHWe TIIOCKOCTEM MPOEKIMI.

MpodunsHon
NADEKOCME
npoekyul

PpoHmansHoA
NADEKOCMb
npoekuult

NAOCKOCMb NpoeK-
wui

Pue. 2.18. Metroa npamoyroaLHOro npoenu-
poBanHA

iR Oty




Yepe3 KaxIyro TOUKY NPEIMETa NPORO-
OAT TPAMYHO, TEPHCHAMKYISPHYK) COOT-
peTCTBYronieif nrockoctTu npoekuuit. Coso-
KyNHOCTh TOYEK NEPECEYEHHH 3ITHX Nps-
MBIX C INIOCKOCTAMH Ipoekiuii obpasyeT
npoeKiMoHHOe m3o0paxeHue mpenMera,
uM npocTo npoekumio. Ha puc. 2,18 noka-
3aHO TIOCTPOCHME TpeX TNpocKUmi mpeaMe-
Ta Ha (POHTANBHYIO, FOPH3OHTAILHYH) H
npoGUIBHYO ITOCKOCTH MPOEKLIMIA.

H3noxeHHBIi METOI NOCTPOGHHS Npo-
exuuif Ha3plBaeTCst NPAMOYTONbHBIM MpO-
eLfpOBaHHEM, Tak Kak NpOeLHpYIOIHe
npsMele 06pa3syror npaMoii yron ¢ nnocko-
CTAMHE TIpOeKLIni.

I[To TOCT 2.305-68* wu3o0paxkeHue
Ha (pOHTAMLHOH MIOCKOCTH NPUHUMACTCH
B kauecTBe maBHoro. IlosTromy npeamer
CIIEAYET pacnonarath TakuM obpa3om, HTo-
Op1  Haubombluas rpadudeckas wuH$Op-
Malus O npeamere ObIa CocpefoTOYEHA
Ha (GpOHTAJILHON NNOCKOCTH NPOEKLMiL.

Heckoneko IIpAMOYTONBHEIX MpPOEKLInH
NpenMeTa, pacloNMKEHHEIX B IPOEKLIHOH-
HOH  cBs3H, 06pasyloT  KOMILIEKCHBII

$pormansHon NPoEKUUR MpoduncHes npoekuus

¥ T
L

lNopusonmansHon npoekuus

L

e

Prc. 2,19, Komnnexcuuii nepres

ueprex npenvera. Ha puc. 2.19 npusenen
KOMIIJIEKCHBIH 4epTex, COCTOAMMIt U3 Tpex
npoekuuil: ¢GpoHTANbHOM, rOpU3OHTANE-
HOM W npodunbHoi. B GonbuummcTBe cmy-
4YaeB JANA nepenadd HHGOPMAllMH 0 reo-
METpHK IpeameTa OBIBAET JOCTATOMHO
HBYX-TPEX €ro MpoeKIui.

H3oGpaxennss Ha KOMIUIEKCHOM wuep-
TEXE B 3aBHCHMOCTH OT MX COJEpXKaHuA
pasfensioTcs Ha BHIBL, Pa3pessl, CeYEeHHA.
Hzobpaxenue obpamennoil k Habmogare-
MO BHAMMOW YacTH NpegMeTa HOCHT Ha-
3BaHHe BUAA. HeBMINMEIE YacTu mpepme-
T4 Ha BHMJIAX MOKA3BIBAKOTCSH WMITPHXOBHIMY
NAHUAMM MK He MOKA3bIBAIOTCS BOOGLLE.

Buabl paspendroTcs Ha  OCHOBHEIE,
JOIONHUTENBHBIE H MECTHBIC.

OCHOBHEIE BHIBI NONYYaloTcs NpH Mpo-
CLMPOBAHMH TIpEOMETa NO INECTH Hampas-
neHusiM npoeurpoanus (puc. 2.20) v coot-
BETCTBEHHO HA3BIBAIOTCA: | — BHA clle-
peru (rnaBHBIi BHA), 2 — BHI CBEpxY,
3 — BHZ cneBa, 4 —BUJ ClipaBa, 5 — BHJ
cHM3Y, 6 — BHJ c3aAH. Bun cnepenu coor-
BETCTBYeT (hDpOHTAIBHOH HpOEKIHH Npen-
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Puc. 2.20. OcHoBHEIE BHABL:

1 — Bug cnepezm (rnaBHed BEO); 2 — B CBEPXY;
3 — Bug cnesa, 4 — BUA crOpaBa; 5 -—— BRI CHH3Y,
6 — BHA c3amu



METa, BUI CBEPXY — IOPH3OHTAIbLHOM, BAL
criesa — npodubHOi.

[Tpeanonaraercs, 4TO ANA TNOJYYEHMA
OCHOBHBIX BUIIOB MPEIMET YCIOBHO pacro-
saraercs BHYTpU KyDa u npoenupyercs Ha
mectk €ro rpaHed ¢ BHYTpEHHeH cTOpO-
Ebl. 3areM Bce TpaHM pa3sBOpaYMBaKOTCH
B OJIKY TUIOCKOCTh M 00pasyloT KOMILUIEKC-
HBIA YepTexk, COCTOALIMI M3 IMeCTH NpoeK-
ouii. PacnonoxeHue OCHOBHBIX BHJOB
OTHOCHTENIBHO [PYr [Ipyra Ha KOMIUIEKC-
HOM  4YepTexe  CTpOr0  ONpencneHo
no F'OCT 2.305-68. Tak, suy criesa pacno-
naraercs Cnpasa OT [NaBHOTO BHIA, 8 BHA
CBEPXY — CHM3y OT HET0 M T.J.
(cm. puc. 2.20). Tlpu Takom pacnonoe-
HMM BHOOB HalnuchiBarh MW 0003Kayarh
ux HeobszarensHo. Ocu nnockocTtel npo-
eKumii M JIHEMH NPOEKHOMOHHON CBA3M
Ha KOMI/IEKCHOM YEpTEKe HE NOKA3LIBAIOT.

VMcnone3oBaiHe BCeX IUECTH BMAOB Ha
yeprexe HeoOazareneHo. M3 miecTu BHIOB
Ha puc. 2.20 BHj c3aaM, BUI Cpasa M BUA
CHM3Yy MOXHKO ONYCTHTB, TAK Kak BCA Meo-
METpHYECKas HHpopMalMs O NpeaMeTe
NPEJCTABIEHA Ha BUIAX COEPEIM, CBEPXY
u cnesa. Onnako JuUiA NPEIMETOB CROXKHOMN

dopMBl ONpPaBNAHO MCIOML30BAKME LIECTH
BHI0B. ACHHEXPOHHBIH 35€KTpOJBHIATEND
(puc. 2.21) uMeeT CNoXKHYKO reoMeTpuye-
ckyio ¢opmy, nosromy uenecoofpasko
1300paskTE €ro B IIECTH OCHOBHBLIX BHAAX.
Ha xampgoM H3 NIECTH BHJOB HMMEETCH
uEpopManMsa, KoTOopas OTCYTCTBYET Ha
Jpyrux BHOax maubo0 uTeHHe KOTOpOM
3aTPYAHHUTENLHO.

Ecnu kaxoii-nubo w3 OCHOBHBIX BHJIOB
He Moxer GbiTh pacnonoXKeH B NPOEKIUOH~
HO¥ CBA3M C TNMABHBIM BMIIOM, Kak TpeOyeT
['OCT 2.305-68, 1o paspewaercs pacrnono-
XKUTh €ro Ha cBoOOLHOM MECTE yeprexa.
B atoM cnyuyae Tpefyercs crpelikoii moka-
3aTh HalpaBlieHMe NpOELMpOBaHMA U Cle-
naTh COOTBETCTBYIOIUYID HAJANWCh HAX
aTuM BHAoM. Hanpumep, Ha puc. 2.22 Bun
CHM3Y Ha mpenMeT cnenosano Gvl pacnornio-
MHTH HaJ TIaBHBIM BHMJIOM, KaK 3TOTO Tpe-
6yer [OCT 2.305-68*. Ho komnonoeka
yepTeXa He TO3BONSET 3TOT0 CHENATh.
[loaToMy BMI CHHM3Y pACIIONOXKEH B HHX-
Hel bacTH 4eprexa. Han HUM BhinosHEHa
Haanuck b, a Ha [NaBHBIN BHY KaHeceHa
cTpenka b5, nokasbBalouias COOTBETCTBYIO-
LieC HANpaBleHHE NPOELMpPOBaHUA JNs

Puc. 2.21, Ocuopybic BHABI ACHHXPOHHOIO ABUraTe NN

0
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Puc. 2.22. TlocTpoenne RONOJRHTEALHRIX A MECT-
HBIX BMIOB

noctpoerus oboznayeHHoro Bupa. Jlnma
00O3HayeHuss BHIOB B TAKMX CIyYasX
HCHONL3YIOTCA TponHcHbe OyKBbl pyc-
cxoro andasura (kpome Gyke W, O, X, b,
bl, b) wm couetanue npomucroOl Gykebl
Capabckoii  uudpoli. Bykeenrme o06o-
SHaY€HMs NpPHUCBAUBAIOT B  al(aBUTHOM
nopsinke Ge3s NOBTOPEHMS M, KaK NMpaBMIIo,
6e3 nponyckos.

Ecna  kaxyio-nub0  Yacte npenmera,
HEBO3MOKHO MOKA3aTh HA OCHOBHEIX BHAAX
Oes mcxaxeHns GOPMLI M pasmepos, TO

R—

HCIIOJIE3YIOT NONONEUTEINIBHEIE BHIBI, fnony-
YaeMbIC Hd IUIOCKOCTAX, HE MapaJljiefibHbix
OCHOBHBIM TIJIOCKOCTAM npoelcuuﬁ.

HononuurensHbil BUI MOXET ObITh
pacmosioXeH B TNpPOSKLMOHHON  CBA3N
C OJIHMM M3 OCHOBHBIX BHMIOB, H B 3TOM
clyyae OH He TpeOyeT HONONHUTENLHEIX
obo3naderuit u Ha)mucel, Kak 3TO chena-
HO Ha pHC.2.22 B neBOif ero vacr, rue
noKasaH NONMONHHMTENbEHBI BHI Ha OpHY
H3 rpaHeil Wwecturpankuka. Ecnmu pomon-
HUTENbHEI BAA HE HAaX0AMTCA B NPOEKLH-
OHHOH CBA3M C OCHOBHBIM BMIOM, TO OH
othopMnsieTcs B COOTBETCTBMU C fipaBHIA-
MH, H3JIOKEHHBIMM 1l OQOpMICHHA
OCHOBHOTO BHAd, HE PACOJOKEHHOIO
B NMPOEKUMOHKOH CBA3M C ITIABHBEIM BHJIOM,
T.€. C YKa3aHMEM HalpaBleHHA NMPOeLUpO-
BaKHA M Hajamuceio. Jlomyckaercs nonon-
HHTE/IbHEIH BUIl NOBEPTHIBATE, HO C COXpa-
HEHUEM TIONOMEHH, DPUHATOTO AA NaH-
HOro MpeiMeTa Ha rMaBHOM BHAe. B 3toM
ciyyae o0o3HaueHHE BHJA JODKHO OBITH
NOMNOJIHEHO  YCNOBHBIM  rpadHYecKuM
obGosnauerueM ©. [lpn HeobxoaumocTH
YKa3LBAaKT Yrof moBopota (cM. pMc. 2.22,
Bl A).

Hzo0pakesre OTHENBHONO OrpaHWYeH-
HOTO MECTa MOBEPXHOCTH MPEAMETA Ha3bl-
BAeTCs MECTHBIM BHJOM. MeECTHBIH BHA
OTPaHWYMBASTCS BONMHMCTOH JuHHUEH oOphiBa
(cM. puc. 2.22). O6o3navaercas MeECTHBIH
BHI] T2K K€, KaK W JIOTIONTHUTEJIbHBIEH BHI.

JlononuuTensHOE yBENUYEEHEOE HM300pa-
KEHUE Xakoli-mub0 yactu mpenmera, Tpe-
Gytowee rpaMYecKoro M JpYrux noscHe-
EMH, Ha3piBaETCA BBIHOCHBIM 3MIEMEHTOM.
BEIHOCHOI 2NEMEHT MOXKET COJEPXarh
nonpoGHOCTH, HE YKalaHHBIE Ha COOTBET-
creytomiemM Buje. Odopmiekne BbIHOC-
HONO 3MEMEHTA OCYUIECTBIAETCA CIEHYIO-
mmm obpasom. Hyxwoe mecto obpopsar
3aMKHYTOH TOHKOIl cnnowHOH JHHMEH
(oxpyxHocThIO M T.N.) M 0003HayarT Npo-
nucHOR Oykeo#l Ha MONKe JMHWH-BHIHOCKH.
VYV BBIHOCHOTO 3NIEMEHTa YKa3biBalOT Mac-
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Puc. 2.23. OGo3navenne paspe3op

irrad BBEIHECEHHOro u3o0paskerus  (cM.
puc. 2.22).

Kak yxe oTMeyanoch Bbilie, A8 H30-
Opakesus BHyTpeHHeHl ¢opMbl npenmera
Npd MOCTPOEHHH BHJOB HCIIOJB3YHOTCA
LITPUXOBBIE JHHUM (cM. puc, 2.19). Eciu
MPEEMET HMMEET CIOKHYIO BHYTPEHHIOK
KOHUrypauuio, 10 Gonbiioe KOMHYECTBO

IITPUXOBBIX JIMHMII 3aTpy[HAET YTEHUE
yeprexa. IlostoMy Ha weprexax, HTOOEI
noOKazark BHYTPEHHEE yCTpOMCTBO [penMe-
Ta, MPMMEHRAIOT cnenuuueckue u3obpaxe-
HHA — pa3pesbl. [na nocTpoeHHs paspesa
npegMeT MBICNEHHO pacCEeKaloT MJIOCKO-
cThi0. YacTe npepmera, pacnofioKeHHYO
nepen Ccexylleil naoCKOCThIO, MBICIIEHHO
yaanatotr. OCTanbHYH 4YacTh NMPOCLMPYIOT
Ha IJIOCKOCTh RPOEKIMii OOBIYKEIM CIOCO-
oM. Torpma yuEMM HEBHAMMOIO KOHTYpa
CTAaHOBATCA BUAUMBIME M OynyT uzoGpasxe-
HBl CIUIOIIEBIMK nukusMu. [Jns Oonbiueii
HaIMAAHOCTH H4eprexa (QUIypy cedenus,
PACTONOKEHHYIO B CEKyLleH IMOCKOCTH, 3a-
mTpuxoemeaoT (puc. 2.23, 2.24). Yrobe!
YMEHBIIUTh KONMYeCTBO W300pameruit Ha
YEpTEke, YacTO Ha ONHOH NpOEKHMH COedu-
HAIOT 4YacTh BHIa M YacTh paspe3a. Bcmu
npenMeT MMEET OCh CHMMETPMH, TO IIPH Bhl-
NONMHEHHM [IPOEKIMM YacTh BHAA M YacTb
pa3spesa, COEIMHSIOTCS MO  IUTPUXITYHKTHP-
HOM MuHMM, H300paxaroweli 0Ch CUMMETPHH,

Pue. 2.24. IlocTpoenne pa3pe3os



B obuem cnyyae 4acTh BHIA M 4acth paspe-
32 HA OJHOM NMpOEKUMH pa3pelactcs COSlM-
HATh CIUIOWIHOK BONHMCTONH nuEMEd (cM.
puc. 2.24, TnaBHbii BUD).

Cekymas nnockocTs ¥ paspes He 000-
3HAYAKOTCsl HA YEpPTEXe TOJbKO B TOM CITy-
yae, eciii ceKyias ISIOCKOCTh COBMaiaer
¢ IIOCKOCTBE)  CHUMMeTpMH  u3oDpaxkae-
Moro npeamera. B ppyrix cnyuyasx ceky-

mas nuockoctk  obo3mavaeTcs  yTON-
INEHEOH pAa3sOMKHYTOH JNMEHMEN, JByMA
CTpEnKaMH, [OKa3blBAKOIUMH  Hamnpas-

JIEHME B3IVIANA, M NPONHCHBIMH OyKBamMM
pycckoro andaenta. Paszpes oGosnadaercs
COOTBETCTBYIOIHMHM OyKBaMM 4epe3 THpe
no THny A—A (eciH cekyiad Miockocts
oboznayera Oykeamu A, cMm. puc. 2.23,
2.24).

Jonyckaerca  pacnonarate  paspes
BJHOOOM MecTe C MOBOPOTOM [0 MOJIOMeE-
HUA, COOTBETCTBYKILErO MPHHATOMY Ha
IMaBHOM BHj€E. B 3TOM ciyyae k HajamHcH
JonxHO GeiTe oGaBNerO ycnoBroe rpadm-
yeckoe  obosnayeHue © (cM. puc. 2.24,
2.25, paspes B—B).

ITpu BHINONEEHWH pa3pe3oB ans Gonb-
wel HaITIAOHOCTH YepTexa MOTYT MCHOJib-
3oBarbes yenosHocTH o FOCT 2.305-68*.
Hexoropsie 3 HMX nOKasaHbl Ha puc. 2.24:
TOHKHe pefpa, nexallje B MIOCKOCTH pas-
Pe3a, He 3aLITPHXOBHIBAIOTCA, OTBEPCTHA
BKpyriom ¢nasie, KHe NONafalinue
B IOCKOCTh  pa3pe3d, «BBIKATBHIBAIOTCAM
YCNOBKEO B IUIOCKOCTh paspesa u T.n.

Jlns BHISICHEHMs YCTpOIMCTBA NpenMeTa
B OTAENnBHOM OrpaHHYEHKOM MECTE
HMCnoNb3yeTcs MECTHHIH pa3pe3, KOTOpBIH
BbIENIACTCA Ha BHUE CIVIOMIKOH TOHKOH
TMHuel (cm. puc. 2.24, 2.25).

Paspespt MOryT BBHINOSHATBECS ONHOM
CEKYIIEH MIOCKOCTHIO, B 3TOM CJYYaE OHM
HOCAT Ha3BaHME NPOCTHIX paspe30B, MMM
HCCKOJIBKHMM TUIOCKOCTAMHM — CIIOXKHEBIE
Paspeskl.

Ha puc. 2.25 nokazan cnoxHbifi paspes
A—A, BHINONHEHHHH HBYMA NAPAJUIENE-

HBIMH TUTOCKOCTAMH. TaxoH paspes Ha3zky-
paeTcs crynenyareiM. Ilpu crynenvarom
paspe3e CeKylHe [UIOCKOCTH  YCIIOBHO
COBMEILLAIOTCA B OJIHY MIIOCKOCTE.

Ha pwc.2.26 nokasan CHOXHHI pa3-
pe3, BEINONHEHHBIH IBYMA IUIOCKOCTSME,
PacNOSIOKEHHBIMH TIOJT YIJIOM, — JioMa-
Helif paspes. Ilpn nomaHoM paspese ceky-
I¥e TMNIOCKOCTH YCIOBHO pa3BOpayuBa-
KOTCSl MO HAMPABJIEHHI0 CTPENCK A0 COBMe-
(IEHK B OHY MIOCKOCTD.

Bo MHOrMX cCNy4asx IS BHHABIEHUA
dopMel  npenmera OBIBAaeT  [OCTATOMHO
NpEACTaBHTh HA YEpTexXe He BeCh paspes
npenMera, a Tonbko M3obpaskenue Qury-
pbl, nekamelt B cekyuieil NIOCKOCTH, He
HOKa3bIBasA TEX MEMEHTOB (POPMBI npeMe-
Ta, KOTOpHIE pacloNiOWEHBl 3a CEKypiei
IVIOCKOCTBK). JTa (Urypa HOCHT Ha3BaHME
ceuerua. CeyeHMe MPOILE BHITOHMTh, YeM
paspes, Tak Kak He Hag0 NOKas3blBaTh KOH-
TYpBEI NpEeAMEeTa, PAclONOKEHHbIE 38 CEKY-
uie NIoCKOCTRIO.

Ceycrusn pasjieNifiOT Ha BbIHECEHHBIE
U HATOEHHEIE, BRIHECEHHBIE CeYEHUA pac-
nonaraiorcs B Ji0GoM CBOBOIHOM MecTe
yepreka M OQOPMITIOTCH TAaK ke, KaKk H
pazpe3bl. KOHTYp BbIHECEHHOro CeEYCHHA
u300paaroT CINIONIHBIMM OCHOBHBEIMH JIH-
HMAMH, BHYTPH KOHTYpa HaKIalblBaeTCs
wTpuxoBka (puc.2.27). B Tom ciyuae,
eCIH CeYeHHe MMEET CHMMETPHMUHYIO (op-
My H pacnojiaraercs Tak, 4TO OCh CHMMET-
pum coBnagaer ¢ u3obpaxeHneM ceKyiuei
INIOCKOCTH, TO 0003KHa4aTh CEKYIYIO INOC-
KOCTh H CEYEHHE HE HYMHO.

HanoxenHoe ceyenue wu3sobpakaercs
TOKEKHMH CIONOILIEBIMH JIMEHAMH M BBINOJ-
HAETCS HEMNOCpPEICTBEHHO Ha H300pake-
HMH NpenMeTa, NMpHYeM KOHTYp m3obpaike-
HMf mnpeaMeTa B MECT€ pAaclONOKEHMA
ceuerus He mnpepbiBaerca. OOoszkaueHHe
cexyueil naockocTH M CEYEHHS HE IpOM3-
BOJAT, NOKAa3bIBAIOT TONBKO paCMONONKC-
HUE cexymeidl nmockocTH M HanpaslNEeHHUE
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Puc. 2.25. [lpumep pa3pe3os Ha YepTeKax
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Puc. 2.28. Tipunep msoGpasenns HA/OKeHNBIX
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Pyc. 2.29. Tpadnyeckne 0603nauenns MaTepHalios:

I — Metan; 2 — HeMeTaNNH4eCKHE MaTEPHAIBI, KPOME
3—9; 3 — nepeBo; 4 — KaMeHb €CTECTBEHHRIN; 5 — Kepa-
MHK& M CHIHKATHBIE MATEpPHATEL INA Knagky;, 6 — GeToH;
7 — CBETONpO3pauHbie MaTepuaibl; § — Xuaxocty; 9 —

TPYHT €CTECTBEHHBIH

pamiga (puc. 2.28). Tlpm cuMMeTpuyHOM
Ha/lOKEHHOM CEYEeHWH HeT HeobOXonumo-
CTH yKa3biBaTh HANpaBIeHUE B3MTAMA.
I'paduyeckne ofo3kaderHs HEKOTOPHIX
MATEpHaOB B CEHEHMAX YCTAHOBJIEHH IO
F'OCT 2.306-68* u nokaszasm Ha puc. 2.29.

Ilpy KakeceHuM INTPUXORKM B Cegye-
HUAX CieyeT cobmonare OnpeneseHHbIE
npapuna. Paccroskue MexIy NHHUSMH
ITPHXOBKH BbIOMpaercs B 3aBUCHMOCTH
OT IUIOLIAIM LOTPUXOBKH H HeoOxomumo-
CTH pa3sHOOOpPa3UTh LITPUXOBKY CMEKHBIX
obnactell. Haknorkele napajnenshble
JIMHHY LITPHXOBKM JNOMKHBI NPOBOIOMTELCH
nox yrnom 45° k nuMHUMM KOHTYpa H300pa-
WEHMA MJIH K €0 OCH, MW K JIMEHAM pam-
K veprexa. Ecin JNHHEM IOTPHXOBKH,
NPOBEIEHHbIE K JIMEUAM paMKH 4Yeprexa
non ymiom 45°, cosnazaiT Mo Kanpasiie-
HHIO C JIMHEMAMH KOHTYpa MIIH OCEBEIMH
JIMHMAMY, TO BMecTO yrna 45° crenyer
Opate yron 30° wim 60°. JIna cMeXHBIX
ceyeHHi nBYx peraneli cnenyer Opare
Hak/IOH [HHHI [OTPUXOBKM VI OJHOTO
CEYEHMS BMNPABO, JJA JPYroro BJEBO
(BcTpeunas tpuxorka). Tlpu urrpuxoBke
«B KIETKY» JI CMEXHBIX CEUYEHMU OBYX

nerafgel  paccToAHME MEKILY JHMHEHAMH
ITPHXOBKH B KAXKIOM CEYEHHM JNOJKHO
ObITE UEBIM.

B cMeXHBIX CEYEHMAX CO IMTPUXOBKOH
ONMHAKOBOI0 HAKJIOHA M HANpasieHHA clie-
IyeT U3MeHHUTh PACCTOAHHME MeXay JMHHA-
MH [OTPHUXOBKH MIIM CABMTATH 3TH JIMHMH
BCEYEHMHM [0 OTHOLIEHHI) K HpYyromy,
HE M3MEHAA yIia HaKJIOHA.

TlpuMep BBINONHEHMS IITPUXOBKH pa3-
HOpOJHEIX  MaTepHanoB  IMNOKa3aH Ha
puc. 2.30.

Puc. 2.30. lllrpuxopka pa3HOPOAHBIX
MaTepHanoB




2.5. HarnapHele usoGpaxenus
Ha YepTexax

IlpH nocTpoerMM KOMMJIEKCHOTO YepTe-
a M300paxkaemblii npeaMer oObIUHO pac-
NOJNAraloT Tak, 4roObl HampaBleHus TpeX
fmaBHBIX H3Mepenmil (nnuea I, seicoTta A,
mMpHHa b) ObuM napaiieNbHEl KOOPAM-
HarHbM OCAM  INIOCKOCTEH  TIpoeKumit
(puc. 2.31, a). O6bryno ! || x, h || z, & || ).
B aToM ciy4yae Ha kKaxuod M3 npoekumi
JBa M3MEpPEHMA TpPOELUPYIOTCA B Hary-
palbHYK BeJHYMHY 0e3 MCKaXeHHd, HO
TpeThe H3MEpPEHHE NMpoeLMpyeTcs B TOYKY,
1.6, OTCYTCTBYeT. [lo3toMy mns monHOro
npencTaeierus o ¢opMe mpepmera Heod-
XOIMMBI €llle ONIHA MM HECKONbKO IPOEK-
Wi Ha APYTHE TUIOCKOCTH npoeknui. He-
CKONBKMMH TIpOEKIUSAMH MOXKHO J100UThCS
nosHOH MHQOPMAaTHBHOCTH KOMINIEKCHOIO
yeptexka o ¢opme mpeamera. OlHAKO Ha
TAKOM YEPTEkKE TEPAETCH ONHO M3 OCHOB-
HbIX kayecTs u3oOpakeHus, a UMEHHO
HarsnEocTh,  [IpenciaBurh  MCTHHHYIO
NPOCTPAHCTBEHHYI0 (OpMYy NpenmeTa Mo
TakoMy 4eprexy OblBaeT JOCTaTOYHO
TPYnHO, 0coOEHHO N MPEIMETOB CIOK-
HOIf reoMeTpuyeckol (JOPMEL.

Jlis Toro 4toBBl YepTEX CTAN HAMSA-
HBIM, HeoOXOIMMO NOCTPOMTH MPOEKIHIO
npenMeTa, Ha KOTOPOH HW ONHO M3 Ifiap-
HBIX M3MEPEHMIl He MpoerupoBanock Okl B
TOYKY. /lna 3TOro mpenMeT cnenyer coOOT-
BETCTBYIOIMM ~ 00pasoM  pacnoNOkHTh

’[n'
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Puc. 231. Iocrpoensie narnsanoro noGpaxenns:

niepes MIIOCKOCTSMU Mpoeknui, 4106k oK
ObL1 BHOEH cpa3y € TPEX CTOpOH: cnepe-
Ji, ceepxy u crnesa (puc. 2.31, 6),
Harnsanrele uzobpaxenus Moryt Gbrre
BBINOMHEKB B CcBODOKOH MaHepe ¢ mpu-
ONMXEeHERM COONIONEHHEM COOTHOWEHHIT
pasMepoB fo 0cAM, a MOTyT OMTh HocTpoe-
HEI 110 ONpejesieHHEM 3aKkoHaM. B rarmsin-
HBIX M300paeHMsX HCKKAKTCH  YITbl
MEX/Y KOOPAMHATHEIME OCAMM @y, ..., (5

(puc. 231, 6) u nuEeiEble  pasmepsl
10 3TuM ocAM. OTHOIIEHUE [IMHEI NpOEK-
MK OTpPE3Ka, Napa/ieNbHOro KOOpAHHAT-
HOM OocH, X €ro MCTMHHOI IUIMHE onpene-
ngeT ko2Q(HIHEHT HCKaX)EeHUa pasMepa 1o
3TOH ocu:

J, = 1,1 — x03PHMERT nckaxeHus
BJIOJIb OCH X;

J,, = b,4/b— T0 e BIONE OCH y;

J. = h,/h— 10 *e BIOMbL OCH Z.

Harnansele u3olpaxerns, MOCTPOEH-
HBIE C 3aMaHKBIMM KO3 PUIIMEHTAMH UCKa-
EHHUA MO [NABHBIM M3MEPEHMAM M yrna-
MM MEXIY KOOpOHHATHHIMH OCAMM, HAa3kl-
BAIOT aKCOHOMETPHYECKMMHM MPOCKLIHAMH,

Jins npaAMOYronbHBIX AKCOHOMETPHYE-
CKUX npoekuuii cyliecTByeT 3aBMCHMOCTh
Mexay xkoapPUIHEHTAMH HCKAKEHUA

S Il =2,

IlpaBuna TOCTPOEHHS  CTRHJIAPTHBIX
aKCOHOMETPMYECKMX INMPOEKIHii ycTaHaBlu-
BaeT 'OCT 2.317-69. Haubosnee LIMpOKOE

6)

@ — KOMIINEKCHBIH YePTeK; 6§ — HAAAHOE H300pa&KEeNHe; 8 — PaCTIONOKEHHE KOODP/IMHATHEIX OCeit
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Puc. 2.32. CrangapTaele AKCOHOMeTpHYECKHE NTpo-
EKUHH:

a — H3oMeTpHueckafd, & — JIHMETpHYeckad, 8 —
kocoyronsHas (POHTATbLHAL IMMETPHYECKan

npuMeHEHHE Ha NpaKTuKe HMEIT CIemyHo-
e aKCOHOMETPHYECKHUE IPOCKIMU: H30-
meTpudeckas H JMMETPHYECKas Npsmo-
YroNbHEbiE MPOEKIHH, KOCOYronbHas (poH-
TasbHas IMMETpUYECKas IpOeKLHs
(puc. 2.32).

H3zomeTpuieckas npsaMoyronbHas npo-
€KUMa Dpennosnaraer, 49ro Kodduuu-

€HThl HCKaxeEHHs o BCEM TpEM ocaM
O HHAKOBbI:
sz"l}’:'f'z:‘j’

H B COOTBETCTBUH C BBILICYKa3aHHOMN
¢opmyrnoii pasan 0,82. Yrmm mexay koop-
JMHATHBIMH  OCAMH TAK)KE OJMHAKOBLL:
@ =¢, = @3, u passd 360°3 = 120°
(puc. 2.33, a). Kak npaswio, npy nocrpoe-
HuUM u300paesus npeaMeTa B H30METpH-
4eckoll DpoeKIuMu B UENSX yNpOLIEHHs
HCMIONB3yKT nNpUBEAEHHHH ko3hduuuent
uckaxenus J, = 1. Mzobpaxersne B 31OM

Cllyda€ mnony4aercia HECKOJIBKO YBEJIMYEH-

HbIM, kak Obl rocrpochHbIM B Maciirabe
M 1,22:1.

HumeTpuyeckas npsaMOyrofbHas Mmpoek-
LMA [penmonaraeT ojiMHakoBBIMH KO3(du-
LHMEHTbl HMCKaXEHHA (MO HBYM  OCAM.
B ctannaprHoii ¢opme aHMETpUHYECKO
DpsIMOYTONBHOM NpOEeKIHM MPHHATEI OH-
HaKOBBIMH kO3(/(pUIIMEHTH HCKaKCHUA 110
OCAM X W z, @ IO OCH y — B 2 pasa MeHb-
wml, e J = J, = 2Jy. JeiicTBUTENbHEIE

K03 (UUMERTH HCKaXECHMA pasebl J =
=J, = 0,94, oy = 0,47. B uemax ynpome-
HHUSl TIOCTPOCHHS AUMETPHYECKYH) IPOEK-
MK BBINOJHEAKT Oe3 MCKAaXKEHHA NO OCAM
xuz (), =J,=1) n ¢ ko3pdpuuneHTOM

HCKaKEHHA Jy = (0,5 no ocu y. lMonoxerue

KOOpAMHATHBLIX OCeH aNia HUMETpHYeckoil |
OpAMOYTONBHOM  NpOeKHMM  NPUBEAEHO
Ha puc. 2.33, 6.

KocoyroneHas (poHTAIbRAA HUMETpPH-
yeckas MPOEKIMA UMEET Te Xke KO3 HLM-
€HTH! MCKa)XEHHMSA, YTO M OPAMOYrojibHas
IUMETPHYECKAs NPOEKIMs,; HO BBIFOIHO
omnuyaercs o hee Gonee ynoOHBEIM pacnio-
NOXEHHUEM KOOpIMHATHHIX Ocelf, 94To ympo-
IaeT reOMETPHYECKHE TOCTPOCHH.

W3 npyrux KOcOYroneHHIX aKCOHOMET-
PHYECKMX TNPOEKIMH, KOTOPHE peKOMEH-
nyer TOCT 2.317-69, cnemyer Has3eaTh
HU30METPUYECKHE (PPOHTANBHYIO U FOPH30H-
TAIBHYI0 NPOEKUMHM, KAXZas U3 KOTOPHX
BHITIONHAETCA ©0€3 MCKaXKEHMA [0 BCEM
TpeM ocsaM. (ITogpobHee o6 3TMX npoek-
musix cMm. FTOCT 2.317-69.)

Puc. 2.33. Monokenne aKCOHOMETPHYECKHX oceii:

a — W3IOMETPHA; 6 — JMMETPHR; 8 —— KOCOYrosibHad ¢poHTATEHAA JHMETPUA




Puc. 2.34. AKCOHOMETpHYECKHE NPOEKIHH OKPY/AKHOCTei

Heobxonumo ocTasoBMTECA Ha MOCTpoe-
HUM [TpOeKUME OKpYXHOCTell B aKCOHOMET-
pur. IlpoekumaMu OKpYXKHOCIEH sBNA-
torca aukncel (puc. 2.34). Hckmovekne
COCTaBJIAET KOCOYrosibhas (pOHTAIbHAs
IUMETpHYECKas TPOEKLMA OKpPYXHOCTH,
Jexamell B IUIOCKOCTH, MNapannesabHoi
¢$pOHTANBbHOM NNOCKOCTH. JTa NPOEKIHA
npencrasnser coboil 3anaHHYIO OKpYX-
HOCTb Oe3 mckaxenuit. [TapameTpbl ammumn-
COB, NPEACTABIAIINX co00l npoexuuu
OKpYyKHOCTEH, Ne}alMx B KOOPIMHATHBIX
TIOCKOCTAX, MpUBENECHH B Tabn. 2.3. Cie-
LOyeT 3aMETHTh, YTO pasMmephl ocel 3Muum-
COB, Mapa/neNbHBIX KOOPIMHATHBIM OCAM,
paBHbI AHAMETPaM 3aaHHbIX OKPYXHOCTeH,

Yame Bcero akCOEOMETPHYECKHE mMpo-
€KIMM MNpHMEHAIOTCE JUI  NOCTPOEHHA
Hamgebix  w300paxenuil  neraneii. Ho
BO3MOMHBI CJiydad, KO[Id B LEAX ycuie-
Hua HamgoHOCTH u300pamerue cHopou-
HOI €AMHMIIBI CTPOMTCH B @KCOHOMETpUYe-
Cxoii npoexuuu. Ha puc. 2.35 npencras-
NeHa (pOHTanbkas M3OMETpHYECKas Mpo-
€xups cOopouroro yana «IlepexonHHKy.

Jlns nmoxasa BHyTpeHEHX (OpM mpeame-
Ta B a@KCOHOMETPHYECKHX MPOEKIMAX
HCONB3YIOT paspe3st. Haiue Bcero miocko-
CTH paspesa COBNALAIOT C IMABHbLIMHM NNOC-
kocTamu cummerpur (puc. 2.35). B akco-
HOMETPHYECKMX MNPOEKIUAX, KaK MpaBHio,
HE  NPUMEHAIT  TNOJHEIX  pa3pesos,
HE MONB3YIOTCH TEMU YCIOBHOCTAMH, KOTO-
phi€ NPUMEHSIOT B KOMIUIEKCHEIX 4YepTe-
wax. JIMHMM WTPUXOBKM CEYEHMIT HAHO-
CAT MapannenbHO JMArOHalsM KBaLpaToB,
JieKalMX B COOTBETCTBYIOIIMX TJIOCKO-
ctax npoekuuii. Ilpu HaHecenum pasme-
POB BHIHOCHbIE NHHHM NPOBONAT Mapall-
JIeNbHO AKCOHOMETPMYECKHM OCsiM, pas-
MEpHbIE NHHHM — NapainelibHo H3Mepsae-
MOMY OTpPE3KY.

AXCOHOMETPHYECKHE u3obpameHHs
SBJSIOTCS CaMbIMKM ITPOCTHIMM M3 Harisji-
BEBIX M300paxeHult, npuMEHAEMBIX B TEXHU-
K€, W HCMONB3YIOTCA [OCTATOYHO HLIMPOKO.
Ho MeTon mapannensHOro npoeiupoBaHis,
KOTOpHYf MCMONE3yeTCs NPH MNOCTPOEHUH
@KCOHOMETPHYECKHUX MPOEKIMi, HE NO3BO-
NSET CTpouTh M300pakcHHA IpENMETOB
TakMMH, KaK MBI X BHAUM B JEHCTBUTENb-
HOCTH. MeTon nmapansenskoro npoelupo-

Tabnuna 2.3. [IpoexkunA OKpY*HOCTH B AKCOHOMETDHH

Hzomerpus JumeTpus ¢K°C:g;§::;:;ﬂu_
[apamerp annunca (puc. 2.34, a) (puc. 2.34, 6) Mcrl:;::t (puc. 2.34, B)
] 2 3 1 2 3 1 2 3
Ornowenue GonbwIos 0CH 3NNUNCa 1,22 | 1,22 | 1,22 [ 1,06 | 1,06 | 1,06 1 1,07 | 1,07
K IMaMETpPyY OKPYXHOCTH
Otxowenure Manoi ocH 3nKICa 0,71 | 0,71 | 0,71 [ 0,95 | 0,35 | 0,35 1 0,33 | 0,33

K JIMaMETPY OKPYHHOCTH
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Puc. 2.35. Paspesel B aKkcoHOMETpUH




Puc. 2.36. MeTon newTpalibnoro Hpoeus-
pOBAHHA

paHusl HE YYHTHIBAET CNEAYIOMIME OCHOB-
Hble 3aKOHE! 3PeHHUs YeNOBeKa:

1) paBHEIE Mexny coOoif paccTOsHHA
TpH yOAneHHH OT Habnronarens, KaxyTcs
yMEHbLIAIOMMMUCS;

2) mapannenbHbIE
B OJTHOH TOYKeE.

IMocTpouts H3o0pameHHe IMPeAMETOB
C Y4ETOM 3THX 3PUTENBHBIX 3aKOHOB MOMX-
HO, MCMONE30BaB METOJ LEHTPasbHOro
TIPOELMPOBAHMs, TPH KOTOPOM BCe Ipe-
elLMpYIOLIME MpsMBle MepeceKaloTcs B Ofl-
HOIl TOYKE, HA3BIBAEMOH LIEHTPOM MpOeLH-
POBaAHHA.

CyilHocTs MeToINa IEHTPaJBHOr0 Npo-
CIMPOBAHKS mpeAcTaBaeHA Ha puc. 2.36.
ITpoenmpyromue npsMbie BBIXOIST M3 1ieH-
Tpa mnpoeuupopaumn S. HM3obGpaxenue
npeiMeTa CTPOMTCA Ha IUIOCKoCTH K|

JHHHH CXORATCA

a)

KOTOpas HOCHT Ha3BaHHE KAPTHHHO!
mwiockocTd.  Msobpaxenue  mnpenmera,
NOCTPOGHHOE TO METOAY LEHTPaILHOTO
MPOCLHPOBAHHA C YYETOM OTMEYeHHBIX
BBILLIE 3aKOHOB 3PEHMH, HOCHT Ha3BaHME
NEPCIIEKTUBHOTO M300paKEHHs, MK mpo-
CTO MepcneKkTHB. YacTo mnepcrneKkTHROM
HA3BIBAIOT METON TMOCTpOeHuA u300paske-
HHi1 HAa KapTHHHOW IUVIOCKOCTH B COOTBeT-
CTBUM C TEMH KXKYLUIMMHCA COKpAIEHHs-
MH pasMEpoOB M H3MCHEHMSMH OuYepTanuii
dopMBl, KOTOpHIE HaONMIOZAKTCs B nelict-
BHTENIEHOCTH.

CpaBHeHHE pasiuYHBIX WM300pakeHuit
OMHOIO ¥ TOr0 e MpeAMeTa KOMIUIEKC-
Horo 4eprexa (cM. puc.2.21, 2.25), akco-
HOMETPHYECKHX Npoekuuil (cM. puc. 2.32)
u nepcnekTvBel (puc. 2.37) roBopHT O npe-
HMYINECTBAaX M HENOCTATKAX TOro WIH
HHOro wusobpakenus. KomriekcHbiii uwep-
TEeX JAaeT nonHyio uHbopMauvio o ¢opme
H pasMepax NpeaMeTa, OfHako m3obpasxe-
HHE He sBJseTcs HamsnubM. flepcneKTus-
Hoe wu300paxeHHe sRIAETCS Haubonee
HaTypalbHBIM M3 BCEX BHIOB M300paxke-
HHI, HO pasMephl MpelAMETa HA YEpPTexe
K&XyTCHl HCKaXXEHHBIMH. AKCOHOMETpHYe-
CKME HarinHble M300paxeHus SBMISIOTCH
Oonee MpPOCTBIMH JUISi NOCTPOEHHS, YEM
NepcrneKTHRHEIE H300paxeHus.

HauGonee HIHPOKO NepCneKTHBA
HCIIONB3YEeTCS B CTPOMTENBHEIX M ApPXMTEK-

6)

Puc. 2.37. Uzsomerpuueckan Npoexius (¢) u nepcnekTusa npeameta (6)



TypHBIX YepTexax, rIne usobpaxaembie
npeaMeTbl MMEIOT 3HAYHTENbHY0 TPOTA-
WEHHOCTh B TPOCTPaHCTBE H H300paxe-
HUE 3TaHHK M COOpPYXEHHH Ha Yepreikax
IOMKHO COOTBETCTBOBaTh  BOCHPHSTHIO
HX IT1a30M YeJ0BEKa.

HUnmocTpaTHBHBIA MaTepuan apxurek-
TYPHO-CTPONTENBHOH JOKYMEHTaLMH
BKJIFOY2eT B ce0s yYepTexH, B KOTOPBIX

|||-||| th
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u300paxeHHs, MOCTPOCHHBIE B JHHEHHOM
rpauke, NONONHSIOTCA mepenayeil cBeTo-
TeHd, Qakrypsl MarepHaNoB  3JaHHA
(puc. 2.38, 2.39). Jlns ycuneHus peanbHo-
¢t u3o0paeHus 30aHus JIOTIONHAKOTCS

OKPYXaWOMIMMH MX TIpeIMETaMH: Ccocel-
Hell 3acTPOiKOH, pacTHTENbHOCTLIO, JEO/b-
MH 4 T.1L (puc. 2.40).
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Puc. 2.39. IlepcnexTHea 3aauu NpuGOPOCTPONTEILHOIC 34B0AA
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Puc. 2.40. IMepcnekTuHBa 30auHA HAYIHO-HCC/IEAOBATEILCKOT0 UHCTHTYTA

2.6. Paamephl Ha YepTexax

I'eoMeTpHyecKkass TOYHOCTH BEITIOJTHE-
HHA rpaduyuecKHX H300paxeHHil onpenens-
€rci TONMIMHOH JIMHME, HCIONB3YeMBIX
A nocTpoeHuss M300pakeHHs, U TOYHO-
CTELIO UePTeXHEIX MHCTpYMeHTOB. C ypenu-
YeHHEM MaciTaba MOKHO YMEHBINHTH
OTHOCHMTENBHYIO [MOTPEITHOCTE IMOCTpoe-
HHMst uepTewa. Onmako TpedOyemas TOY-
HOCTE HM3IOTOBJICHHSA JETalleil MAalIHHO-
CTpoeHHs: ® mpubopocTpoeHHMs BCera
OCTAaeTCsi BHILNE TOYHOCTH BHINONHEHHUS
Hqeprexka. K ToMy e YepTe)kM BEITOMHI-
orea Ha matepuanie (Oymare), koTopbl
JErx0 nedopMHMpPYETCA H H3HAIIMBAETCH.

03TOMy pns onpemencHus raGapuTOB
lipefiMeTa K ero 3NEMEHTOB Ha H300pae-
HHE HAHOCAT pasMepEl, 3a HCKIHYEHHEM
HEKOTOPBIX cnydYaeB, KOIZa BEJHYHHY
H3IENUS KK €ro 3NeMeHTOB ONpPEeRsrT
10 u300paXkeHnsM, BHINONHEHHBEIM C JOC-
Taroymoli cremeHpto TouynoctH (T'OCT
2.307-68*). Ocobenro Bricokue TpeGora-
HHSl [0 HaHEeCEeHMIO pa3MepOB NPENbABIA-
I0TCst k depTexam paboueii KOHCTPYKTOp-

ckolf AoKyMmeHTauuu (yeprexam aeraneli,
cOOpOYHBIM HepTexam), N0 KOTOPBIM Mpo-
HM3BOAMTCS M3TOTORIEHME AeTaneil u cbopoy-
HBIX €/IMHHIL

I'pagmyeckoe odopmnenre pasmepa
Ha YepTEXE OCYMIECTBIAETCA C OMOLIBO
pasMEpPHEIX JMHUIL CO CTpenkaMu, KOTO-
pele  YONMpAlOTCA B BbIHOCHLIE JIHHHH,
H pa3MEpPHBIMH ~ YHCNaMH,  ONpEREmnsio-
OIMMH Pa3MEpel NpeAMeTa, BhIPAXKEHHBIE
B MHINMHMeTpax 0€3 yka3aHus €AMHHUIIE]
mamepeHus (puc. 2.41, ). Ecnn Heobxo-
JUMO yKa3aTh pa3MeEpsl B APYIHX €XHHM-
uax (canTuMmeTpax, MeTpax M T.aL), TO
COOTBETCTRYIOIIME Pa3MepHEle YHCHaA 3amu-
CBHIBAIOT € YKa32HMEM EIMHHIIBI H3MEPEHHUA.

PasMepHble M BHIHOCHEIE JIHHHH BBITION-
HSIOT  CIUIOIIHOH  ToHKoH — NHHMEH
o FOCT 2 303-68*.

Jonyckaercs B KayecTBE BBIHOCHBIX
UCTIONB30BaTh JIMHMM BHAMMOIO KOHTYpa,
OCEBBIE, LCHTPOBLIE M JApPYIHe JHHHH.
3anpellleHO MCIONb30BaHHE OTMEYEHHBIX
TMHMI B Kadecrse pasMepubX. Pasmep-
HEIE JHHUHM [pPeRlOYTHTENLHO HAHOCHTE
BHe KOHTypa mH300pamenus. MuUHHMaNTb-
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Puc. 2.41. Hanecenue Jmueiineix paimepon

HOE pacCrofiiMe OT pasMepHOH JIHHUH J0
KOHTypa mnpeamera 6 MM. BoiHOCHEE
JIMHHMHM IOJBKHBI BEIXOJMTEH 32 KOHIIBI CTpe-
nox e Oonee wem Ha 1...5 mm, Qopma
CTpeNnOK M TpPHMEPHOE COOTHOLIEHHE
ee IeMEeHTOB 1TOKa3aHkl Ha puc. 2.41, 6.

Ecnu paccrosHue Mexay BBIHOCHBIMH
NHHUAMHE HEOCTATOYHO JNA pa3MeieHus
CTpeNioK H pasMepHBIX 4HHcen, TO JONycKa-
eTCH  pa3sMEpPHYI0 JIMHHIO [IPOJOMIKUTH
3a BpIHOCHEIe THHMH (pHC. 2.41, 6).

[lpu menoctaTke Mecta JUIsl CTPENOK
Ha Pa3MEPHRIX JIMHHNX, PACTONOKEHHBIX
LEenoYKod, CTpeNnKd paspellaeTcs 3ame-
HATH 3aceYkaMu IoJ yrmoMm 45° k pasmep-
HBIM JIMHHAM HIIHM YETKO HAHOCHMBIMH TOY-
Kamu (puc. 2.41, 2).

PasMepHsle Yucna pacrnojaraioTcs TIpH-
MEPHO TI0 CEPENMHE MEeXHAY CTpEenKaMH
Ha BeicoTe 1...2 MM Haz pa3MepHoil THHHeil.

HauGonee yacro ynorpeGnsercs Brico-
Ta wHadp 3,5...5 mMMm. Jlns BepTHKanBHO
PacnojioXeHHBIX  pa3MEpPoB  pa3sMEpHBIE
YHCHA THINYTCH C MOBOPOTOM 4epTexa
no yacosoit ctpenke Ha yron 90°. Jomyc-

KaeTcss HAHOCHMTb  pa3iMepHHIE  YMCia
Ha nonke-BeIHOCKE (pHC. 2.41, J).
B coorBerctBHM ¢  TpeGOBaHMSIMH

ECKJl (I'OCT 2.307-68*) Ha ueprexkax
VKA3IBIRAIOTCS TIMHeHHEIEe pa3MeDEl

(puc. 2.41), pasmeper AYTH OKPYXHOCTH
(puc.2.42, a ¥ YIOBHE pazMepkl
(puc. 2.42, 6).

Ilpy HaveceHHMM nHHEHOro pasMepa
pa3MEpPHYIO JIMHHIO TIPOBOIAT MapajLienb-
HO OTpe3Ky, a BBIHOCHBIE JHMHHH —— TMep-
MeHANKYNApHO pasMepesiM. [lpH nHaxece-
HHM pasMepa OYTH OKPYXHOCTH pasMmep-
HYI0O JIHHHMIO TIPOBOIAT KOHLUEHTPHYHO
ZyTe, a BBIHOCHBIE MHHMH — MApameNnbHO
OucceKTpHCce yrma M Hal pa3sMEpHEIM 4HHC-
noM HaHOCAT 3Hak M. [lpu nanecennm pas-
Mepa yria pasMepHyr JHHHIO NpPOBOAAT
BBHE JYTM € LEHTPOM B €ro BEPLIMHE,
a BLIHOCHEIE JIMHMH — palHanbHO. Paimep-
HOE YHCIO YINOBOIO pasMepa oOsA3aresibHO
COMPOBOXKIAETCH eNHHHMLAMH H3MEPEHMS |
yrna: rpagycamu — °, MHHYTamMH —
cexyHaamu — . Jns yIIOB MajbIX pasMe-

250 2
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Puc. 2.42. Hanecenue paiMepos AYTH OKpyK-
HOCTH (g) B YITIOBLIX Pa3MepoB (6)




pOB pa3sMepHBIE YHCNA MOMEIIAT Ha NoJ-
kax-BelHOCKax (puc. 2.42, 6). ITpu nanece-
HHM pasMEepOB Ha AKCOHOMETPHYECKHE
MPOEKIHH BBIHOCHBIC JIMHMM TPOBOMAT
napayieNlbHO  aKCOHOMETPHYECKHM  OCSM,
pasMepHble JIMHHM — MapajieNibHO H3Me-
psemMoMy oTpesky (cm. puc. 2.35). Tlpu-
Mepbl HaHECEHMN JHHEHHBIX M YITIOBBIX
pasmepoB — cM. puc. 1.2, 2.17, 2.25, 2.26
o JIp.

llpu wHa3sHAYeHMM pa3MEPOB M3ICNHUA
(metamy, cOOpOYHOH enMHHMLE]) pexo-
MeHAyercs pasMepHbie 4YHcna BHOHpaTh
M3 pAla HOPMANBHBIX JIMHEHHBIX pasMepoB
(1abn. 2.4, no I'OCT 6636-69%).

Tpu BEIGOpE pa3MEpHBIX 4YHCEN MOped-
NOYTeHHE JOMKHO OTAaBaThen Oonee kpyn-
HeIM rpafaussM (pan RaS cnenyer npen-
nouurats pagy Ral0 w T.n.). Jomonzu-
TenbHBIE JNHHEHHEIE pasMepbl, TpHBENeH-
Hele B Tabn. 2.4, nomyckaeTcs NMPHMEHSTH
NHIIL B OTAENBHEIX TeXHWYeckH obocHo-

BaHHBIX Cnyuasx. B Tabimue npupepeny
3HAYECHMS] HOPMAJBHBIX PA3MEPOR B mpepe-
nax 1...10. HopMaibHble nuHeiiHble pazMe-
PBI BHE 3TOr0 MHTEpBANA MOXHO Tomy-
YUTh YMHOXKEHHEM MIHM JENCHHEM Ha
yucna 107, tie » — UenbIe MONOKHUTENE-
HblC WM OTpHUATENbHBIC YKcna. B murep-
sane 0,001 ... 0,009 MM ycTamoBnen psn
HopManbHEX  pasmepos: 0,001; 0,002;
0,003; 0,004; 0,005; 0,006; 0,007; 0,008;
0,009.

KpoMme psanos, ykasaHHEIX B TaOmnMue,
JONyCKAETCA TNPHUMEHATh TPOM3BONHELE
pambl, monyyYaeMble oOTOOpPOM  Ka)oro
BTOpOI'0, TPETHETO MJIH K-TO YlieHa ORHOIO
H TOrO %€ psna no rabnune.

VrnoBsie pasMepsl H3ENUl peKOMeHIy-
ercs BHIOMpaTE M3 psila HOPMaJbHBIX
yrnos (tabsn. 2.5, no FOCT 8908-81).

B uenax ycunenus MHQ)OPMAaTHEHOCTH
pasMepoB fiepel pa3MepHBIMH YHCIAMH
CTARATCA 3HAKM M OyKEBI, TNOICHIOMIHE

Tabnuua 2.4. Hopmansubie Jiubelilbie paimMepnl, MM

Pane! JlonoMHUTENEHBIE Pane JlononHWTENLHBIE
Ra5 | Ral0 | Ra20 | Rad0 pasmepel Ra5 | Ral0 | Ra20 | Rad0 pasmepsl
L0 | Lo| Lo | Lo — b 32 | 32 | 33 33
— | = | = (105 . — [ = | = | 34 35
— | — |11 ] 11 _ — | — | 36| 36 37
—} — | — 115 B —} —| = 38 3.9
12 | 1,2 ] 1,2 1,28 40 | 40 | 40 | 40 a1
| = | = | 13 135 || 5= 4,2 44
S Bl 4 I Il el
L6 | 1.6 | 1.6 16 1,53 |50 50| s0 i
S I I s 1,65 2= |53 >2
— | — 18| 1s 513 [ — | — | s6] 56 o
— |- = 1,9 183 = | = 60 =
’ 1,95 - 6,2
— 12020/ 20 205 63| 63| 63| 63 65
— | — | 22 ié o ||| w= || 2 g? s
? ? 2.3 : ! 7,3
— | - 2,4 - e 78
— | — | 25| 25 - — | 80 | 80 | 80 8.2
25 | 25 | — | 26 27 wi ] me |f o | RS 8.8
— 28 | 28 2.9 —  — | 90| 90 9.2
o e e 3,1 == |==|2 9.8

10| 10| 10| 10




Tabnuna 2.5. Hopmansablie yrioer

T psa | 2-#pan | 3-tpan || l-iipan | 2-7pan 3-itpan || I-iipan | 2-ikpaa | 3-i pax
0° 0° 0° — 10° 10° — — 70°
= = 0°15" — — 12 — 75° 75
— 0°3¢/ 0°30 15° 15 15 — _— 80
— — 0°45° — — 18 — — 85
I° 1° 1° — 20 20 90° 90 90
- — 1°3¢ — — 22 — — 100
e 2 2° — — 25 — — 110
— — 2°3¢/ 30 30 30 120 120 120
s 3 3° — — 35 — — 135
. = 4 — — 40 — —_ 150

5 5 5 45 45 45 — — 180
s — 6 — — 50 — — 270
— — 7 r— == 55 — — 360
o 8 8 60 60 60
— — 9 — —_ 65

(dopMy anmeMeHTa, K KOTOPOMY OTHOCHTCS
pasMepHoe YHCIO.

Ileper pasMepHsIM YHCIOM, ONpesie-
JAKOMIMM  JHAMETP OKPY)XHOCTH, BCelza
craBurcs 3Hak & (cM. puc. 1.1 ... 1.3, 2.17
H 1p.). Bo MHOrux cnyyasx HCIONE30Ba-
HHE 3HaKa J TO3BOsET COKPATHTH KOJH-
decTBO  m3obpaxeHnid Ha  "eprexe.
Ha puc. 1.3 BrinonHena Toleko OAHa Mpo-
eKUMA [JeTand. 3Hakd &, HaHECeHHbIE
niepen pasMepHBEIMH YUCITAMH, TOBOPAT, YTO
JaHHasg JeTanb npexcrasnser coboil Teno
BpalleHMs, MO3TOMY HOpyTHMe MpPOEKLMU
IOETAH B IAHHOM CIy4ae HE HYXXHEL.

Pasnndusie cnoco0bl HaHeceHus pa3Me-
pOB aMaMeTpa TIOKazaHel Ha puc. 2.43.
Crioco6 HaHeceHus pa3MepoB ONpeAens-
€TCsl AMAaMETPOM OKpPYXHOCTH H ynoOcT-
BOM YTCHHSL.

Ans ofosHavenns pasmepa pagHyca
OKPYXKHOCTH Tlepe/i Pa3MEPHBIM YHCIIOM

LS

pasMepoB  AHamMeipa

¢

220

Puc. 2.43.
OKPYKHOCTH

Hauecenne

B o s d

TIOMEINaeTcas NpPOIUCHAs JIaTHHCKas Oykpa
R Takoii ke BBICOTH, KaKk M pa3sMepHbIE
yucna. Pasmepras nuuua npu obosnave-
HHM pajMyca paclionaraercs Mexay LeH-
TpoM M ayroit okpyxuocTH. Ha paimep-
HYI0 JIHHMIO HAHOCHTCH TOILKO OJiHa
CTpeNka CO CTOPOHBI AYTM OKPYXHOCTH.
LleHTp OKPYXHOCTH TOKA3BIBAETCH B BHIE
NepeceyeHus LEHTPOBHIX HKJH BEIHOCHBIX
muuut  (puc. 2.44). Jonmyckaercs pas-
MEDHYIO JIMHHIO pajdyca He [OBOIHMTH
JIO HEHTpa Oyrd OKPYXHOCTH M CMEINATH
€e OTHOCHTENBHO [EHTpa, ecn He Tpely-
€TCH YKa3biBaTh TNONOXEHHE HeHTpa. Pas-
JMYHBlE CNOCcOOBl HAHECeHMs pa3MEpoB
pagHyca roka3aHsl Ha pHC. 2.44,

B Tex cny4asx, KoIia Ha 4YepTexe
TPYAHO OTHAHYHMTH cCdepy OT Jpyrux
nosepxHOCTel, Mepes pa3sMEPHLIMH YHCna-
MM, ONPEACTSIOMHMH HHAMETP HIH Paguyc

R&

&

&

Puc. 2.44. Hanecenne pasMepon pagdyca




chepbl, JONMYCKAeTCs HAHOCHTE
«chepa» unu 3uak O (puc. 2.45).

Jns ofo3HauyeHMs KBajpaTta HCMONb3Y-
tor 3uak O (puc. 2.46), koTopslit HanocaT
neped pasMEpPHEIM 4YMCIIOM, OTHOCALUMMCS
K CTOPOHE KBajpaTa.

Jims ofosnauenus ¢opMEl netanell Ha
yepTekax YacTo MCIONbIYHTCS YKIOH
H KOHYCHOCTE.

Viknon U — BenHyMHA, XapaKTepH3yro-
Ias OTKJIOHEHME [MPAMOM JMHHH MU
IJIOCKOCTH 110 OTHOLUEHHIO K 6azoBoil nps-
MOI{ MM IAOCKOCTU. YKJIOH NMpEACTaBiseT
coOoff TaHIeHC yIha HaKiIOHA W YKa3biBa-
ercst B BHIOE cooTHOWEHHn (1:#), B Tpo-
nearax (%), B npomumne» (%o). Ilepen
pasMepHEIM  YHCAOM,  ONpeeNAIOHM
YKJIOH, HAHOCHMTCS 3HAaK <, OCTPHIH Yron
KOTOPOIO HANpPABIEH B CTOPOHY YKJIOHA
(puc. 2.47). Haubornee ynorpeOuTenbHEIE
3HayeHua yknonor (FOCT 8908-81): 1:500

CNOBO

(34°22,6"); 1:50  (1°8'44,7");
(2°51°44,7); 1:10(5°42°38,1"").
KonycHocTe C — BenHYMHA, UpencTap-
JBIOINAs OTHOLIGHHE AMAMETPa OCHOBANMS
MpsIMOTO KOHYCA K €ro Beicote. Jlns yce-
YEHHOIO KOHYCa KOHYCHOCTB Ompenens-
€TCSl OTHOLIEHHEM Pa3sHOCTH JIHAMETPOB
K BEIcoTe., JIns o0003HAWeHMs KOHYCHOCTH
HCTIONB3YyeTcsl 3HaK <], KOTOPEIH OCT-
pHIM YIJIOM HAMpaBieH B CTOPOHY Bep-
HIMHBI KOHyca. 3HaK KOHYCa H KOHYCHOCTB
B BHJIE COCTHOLIEHMS CNEAyeT HAHOCHTH
HaJl OCeBOH MHHeH KOHYCA MM Ha TIONKe
nuHuK-BLIHOCKH (puc. 2.48) IMpu BniGope
KOHYCHOCTH CJIEIyeT pYKOBOJACTROBATHCH
I'OCT 8593-81. Haubonee ynotpeGurens-
HbI€ 3HaYeHHs koHycHocted: 1:500; 1:200;
1:100; 1:50; (1:30); 1:20; (1:15); (1:12);
1:10; (1:8); (1:7); (1:6); 1:5; (1:4); 1:3.
Uucnoeeie 3HayeHus 0es ckobok cnemy-
€T NpeAnOYUTaTE YHCIOBEIM 3HAYEeHHAM

1:20

(6'52,5"), 1:200 (17°11,3”); 1:100 B ckobxax.
O 250
Coepa R3S =
S|+ d
&
Puc. 2.46. Hanecenne pasMepor Ksajapata
Puc. 2.45, Hanecenue pasmepos ceput
B BC Puc. 2.47. OGo3mavcHHe
=== yKI0HA
A /Mc U=ac 7eP
e
=.5% = 2%
— T~ ——— |
E= 110
- ———
Q D-d_, 0O <3j 15
% C= L “243
S I——

Puc. 2.48. OGo3znavyenne KOHYCHOCTH



OrMmeTkH ypoBHefl (BeicoTa, riyOMHA)
9JIEMEHTOB KOHCTPYKLHH HIIM COOPYXKEHHs
OT IUTOCKOCTH HYJEBOTO OTCHETHOrO YPOBHA
0603HAYAIOT 3HAKOM B BMJE BEPTHKAIb-
HOI CTPENIKM € MPAMBIM YITIOM MPH BEPIIH-
He ¥ AnMHOM cropoH 2 ... 4 Mm. Crpenka
HAnpaBleHa BHU3 M ONHUPAETCH HA BBIHOC-
HyO JIMHHIO M JIHHHEO KOHTYDa, COOTBET-
cTRyrOllyl0 oTMeTke ypoBHs. Crpenka
BLINONHAETCA  CNJOIIHBIMH ~ TOHKHMH
NuHuAMH, Pa3MepHEBIe YHCIa YKa3B[BalOTCH
B METpax ¢ TOYHOCTHIO [0 TPETBEro 3HAKA
6c3 yKasaHHS €MHHMI M3MEDEHHS H HAHO-
cATCA Ha monkax-BelHOockax. Ha Buze ceep-
Xy (mnaHe) pasMepHBIE YHCNA HAHOCATCH
B pamke ©Oe3 YCNOBHOIO 3HaKa YpPOBHA
(puc. 2.49).

[pu mzolpaxeHHH B OXNHOH NpPOEKIHH
MAOCKMX JOeTalell M JNHHHBIX AeTaned
IOCTOSHHOTO TONEPEYHOro CceYeHus Mepen
pasMepHbIM YHCNOM, 00O3HAYAKIIMM TON-
IMUHY HMOM JJIHHY [ACTalH, TNOMEINAeTcs
naruHckas Oykea s (Tonmmea) wmn / (ane-
na). Pasmep odopmnseTcs B COOTBET-
CTBHH ¢ pHC. 2.50.

YacTo Ha 4YepTexax BMECTO pa3Mep-
HBIX Ymcel HcHonk3yroTes OykeeHuble 000-
3Hayenus (cM. puc. 2.48). OcHoBHEIE OyK-
BEHHBIE O0DO3HAYeHHS TeOMEeTPHYECKHX
BEIHYHH B 3TOM cCllyyae clenyeT NpHMe-
HsTe 1o ['OCT 2.321-84:

Jmuma. . . . ... . ... ..... L
wpwsa. . ... .......... B. b
Boicota, rmy6ura. . . . .. ... . H, h
Tonumea (muctos, crenok, pebep
WRIL): « o svie v oo 55 s 2 5w 4 s
TRMETR. & oo vow o s o w3 D,d
8,500
g 6,420
3,000
0,000

Puc. 2.49. OGo3navyenue OTMETKH YPOBHH

PAIRYG. v s sin 25w 6w pie 5 6w b Rr
Mex0CEBOE H MEXUEHTPOBOE
PACCTOAHME. . . ., . . . ... ... A4,a

Llar BAHTOBLIX Npy*uH, GONTOBBIX
COEAMHEHMH, 32KNIENOYHBIX COE/IMHE-
HYiT H T.IL., KpoMe 3y0uarTsix 3anene-
v Epe3sb. . ., .. L. L. .. i

OyKBEI Ipe-
HECKOIo
andabuTa

[Tpomucubie  GyKkBEI  PEKOMEHIYETCH
IpHMEHATE U 00o3HaueHUs rabapuTHEIX
H CyMMapHbIX pasMepoB.

B nannom mnaparpade paccMOTpeHEl
TIpaBHNa HAHeCEeHHs OTACNLHBIX pasMepoB
Ha 3NEMEHTBl KOHCTpyKuMM. [Ipuunume:
HaHECEHMs CHCTEMBI pa3MEpoOB M pasMep-
HBEIX Leneif, ONpeNENAIOHMX COCTABHEIE
YACTH M KOHCTPYKLMIO B LIEJIOM, NMpENCTaB-
nensbl B 7. 3. TaM ke pacCMOTpEHBI mpa-
BHJ1a HAHECEHHs NpEeRENbHEIX OTKICHEHMI
pazMepoB u GOPMEL.

2.7. TexcroBan uHdopmayus
Ha yepTexax

B Tex cnyuyadax, korna MHQpoOpMAanHio
00 H3zenMu HeBO3MOXKHO MNM Helenecoob-
pazHO BEIPA3HTHL B BHIAE H300paxeHHs HIH
YCHOBHBIMH ©0O3HayeHMsAMH, B Tpaduye-
CKMil KOHCTPYKTOPCKHMH JOKYMEHT BKIIO-
YaloT TEKCTOBYIK) 4YacTh, Haamucu u Tab-
mue (TOCT  2.316-68%). Copmepxanue
TEKCTa M Haanucell AoMmxHO OBITH Kpart-
KMM H TOYHBIM. TekCT Ha mone 4Yeprexa,
TaONMMIIBL, HAJNMCH, CBA3AHHBIE HEMOCPEN-

1300

Puc. 2.50. OGoanauenue TOMMHHLI H JAHEHLI
aeraned




CTBEHHO C H300pa)eHHEM, PacIONararwT
napayielibHO OCHOBHON HA/MUCH.

TexkcToRad YacTh COCTOMT H3 TEXHHYE-
cKUX TpeOoBaHHIl H TEXHMYECKUX XapakTe-
pUCTHK. Pacronaraercsi TeKCTOBas 4YacTb
HAI OCHOBHOH Hammuchio (cM. puc. 2.25).
MexIy TeKCTOBOH 4YacTBi0 M OCHOBHOM
HAJMKCBI0 HE AOMKHO OBITH mH300paxe-
uuit, Tabnug ¥ T.1.

Texnuyeckue TpeOoBaHHsS Ha YepTexke
M3NAraloT, CpyNIEpys BMECTE OXHOpOI-
Hele ¥ ONM3KME TIO CBOEMY XapakTepy CBe-
JleHHs, N0 BO3MOXKHOCTH B Clenyroiei
[OCNEROBATEIBHOCTH:

a) TpeOoBaHMA K MaTepHany, 3aro-
TOBKE, TeXHHYeCKoH oOpaboTke M K CBOil-
¢TBaM MaTepHayia TOTOROH netanu (aneK-
TPHYECKHE, MArHHMTHEIC, JHAJIEKTpHYe-
CKHE, TBEPOCTh, BIAXKHOCTh M T.IL.);

6) pasMmepbl, TIpeAENBHEIE OTKJIOHEHHSA
pasMepoB, (OpMBL M B3aMMHOIO PAacIono-
JKEeHHMSI TOBEpXHOCTeH, Maccel M T.IM., HE
YKa3aHHbIE HA rpadyecKoM H300paKeHnH,

B) TpeOOBanMsi K KayecTBY TNOBEPXHO-
Ccrel, yxkasanus 00 MX OTAENKe, MOKPBITHH;

r) 3a30pbl, pPACIONOXEHHE OTAENBHBIX
3NMEMEHTOB KOHCTPY KIIHH;

21) TpeboBaHMs K HacTpolike M perynu-
POBAHHIO M3ACIHSL;

e) TpeboBaHMs K Ka4YeCcTBY H3HEIHIi:
GecniyMHOCTD, BUOPOCTORKOCTD H T.IL;

) YCNOBHSL ¥ METOABl HCTIBITAHMIL;

3) YKa3aHWi O MAPKUPOBAHWHM H Kieii-
MEHUM;

M) TpaBusia TPAHCIOPTHPOBAHKA U Xpa-
HEHMsI;

K) 0ocoOble YCIOBHS IKCTIMyaTalmi;

1) CCHUIKM HA APYrue JOKYMEHTHL.

Tlynxktel  Texuuyeckux  TpeGoBammii
JOMKHBEL HMETh CKBOZHYIO HYMEpaIHIO.
Kaaplif NMyHKT 3anMCHIBAIOT € HOBO#H
CTPOKH.

3aronosok  «Texumueckne TpeBosa-
HHS» NUIIYT TONBKO B TOM CJY4ae, €CHH
Ha YepTexke TIpHBENicHA TeXHHYecKas
XapakTepucTHKa  H3Jienus.  3aronoBOK
He NoAYepPKHBAIOT.

TexHuYecKyl0 XapakTepHCTHKY pa3Me-
IIAKOT OTAENLHO OT TeXHHYeCKHX TpeboBa-
Hu# Ha cBOOOAHOM II07le dYepTexa Mof
3arofloBkOM «TeXHHYyeckas XapakTepHCTH-

Ka». 3aromoBOK  HE
(cwm. puc. 1.1).

Tlpy BHMONHEHHH 4epTeXa Ha Ipyx
u 0onee NHCTaX TEKCTOBYIO 4acTh TOMe-
iIAal0T TOJNBKO Ha TEPBOM JIHCTE HE3apy-
CHMO OT TOro, Ha KaKHMX NHCTaX HaXOasTcs
u300paxeHns, K KOTOPBIM OTHOCATCHA YKa-
3aHHA TEXHMYECKHX TpeOOBaHMii MNM Tex-
HHYECKOH XapaKkTepHCTHKH.

Haanucn, oTHOCAINMECs Hemocpesct-
BEHHO K HM300paeHHIO, MOTYT COIEPXarh
He Oosee NBYX CTPOK, pacronaraeMeiX Hajl
TONKOH NMUHUK-BBIHOCKH HITHM TIOX Helf, 3tH
HAJATNMUCH COZepKaT CBElCHHS O HAMMEHO-

TNOAYEPKHBAETCH

BaHMM  COCTABHEIX  yactelt  M3nenms
{cM. puc. 1.1}, 0 KOJHYECTBE KOHCTPYKTHB-
HEIX 2neMeHTOB (OTBEPCTHH, KaHABOK

¥ T.1L) (em. puc. 1.1, 1.2, 2,17, 2.27, 2.35).

JIMHUFO-BLIHOCKY, TIEpEeCEKaroilyl0 KOH-
TYp H300paXkeHHMA M HE OTBOOMMYIO OT
KaKoii-nubo nuHMM, 3aKAHYUBAIOT TOYKOH
(cm. puc. 1.1, 2.35, 2.50).

JIMHMFO-BEIHOCKY,  OTBOJMMYK)  OT
JIUHMH BHAMMOIO WIIH HEBUIUMOIO KOH-
Typa, a TAKKe OT JIMHHI, 0003HAYaroImMX
NOBEPXHOCTE,  3AKAHYHBAIOT  CTPENKOH
(oM. puc. 1.3, 2.17, 2.45, 2.47, 2.48).

Ha koHpme NMHHI-BBIHOCOK, OTBOIMMBIX
OT BCEX APYIMX JIHHHH, HE NOMDKHO OBITH
HM CTpENIKH, HH ToykH (cM. puc. 2.25, 2.41,
2.42).

Tabnuup pasMemaloT Ha cBOOOHOM
MecTe [ONs YepTeka cmpasa OT W3o0pa-
WEHMs MIH Hike ero (cMm. puc. 2.25).
Hckiroyenne COCTABISIIOT Tabnumel mapa-
METPOB M3AENHA, AN KOTOPBIX CTaHjap-
TOM TPEAYCMOTPEHO OfpeneSIEHHOE MECTO
IUIsl ee pacronoxeHus Ha Yeprexe. Hanpu-
Mmep, TtaGmuua mnapamerpos 3yGuaroro
KoNeca, YepBAika U T.II. BCEINa pacrojara-
€Tcsi B TpaBOM BepXHeM YINy 4epTexa
(puc. 2.51).

Tabnuiel HyMepyrOT B Hpefenax 4ep-
Texa [pPH HaNWYHH CCBHUIOK HA HHX B TEX-
HUYeckuX TpeboBaHMAX, IPH 3TOM CHpa-
Ba Hang Tabnuueil craeaT cnoro «Tabnu-
a» ¢ NOpANKOBEIM HOMepom ©Oe3 3Haka
Ne. Ecnu Ha deprexe oxHa tabnuua, TO
€€ He HyMepywT U cioB0 «Tabnuua» He
MHILYT.
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rnasa TpeThba

OBLUE NPABWJIA BbIMONHEHUR NEKTPOTEXHUWYECKWUX

YEPTEXEWN

3.1. Yeprex obwero supa

Yeprex obmero suga (cm. puc. 1.1,
2.35, 3.1) OTHOCHTCA K OpOEKTHHM HOKY-
MeHTaM W pa3pafaTeipaeTcs Ha CTajuax
TEXHHYECKOTO TIPEANONEHHA, 3ICKH3HOIO
W TexHHueCKoro mpoextos. TpebosaHus
K BHITIOJTHEHHIO HepTeka ofLUero BHaa per-
naMentapytor I'OCT 2.118-73*%, T'OCT
2.119-73*, I'OCT 2.120-73*.

Hasnauenrve 4eprexa ofilero suia
¥ aHanH3 conepxaileiics Ha Hem HHpOpMa-
UMM TnpeBeeHs! B TI. | Ha mpuMepe
puc. 1.1 «Yeprex ofwmero suaa ,JleHepa-
TOp NEpEMEHHOI0 TOKa™».

Yeprex oflwero suna «llepexomHuK»
(cM. puc. 2.35) copmepxut rpadHyYecKyro
4acTh, BHIIOIHEHHYK B BHIE (PpPOHTanb-
HO#i KocOYTroJIbHOM nHMeTpHYECKoH TIpoeK-
MM, W TEKCTOBYI0 YacTh, BKIHOYaIOLIYIO
onyicaHye HasHaueHusl W3NEeNHs M ero tex-
HHYECKYH) XxapaktepucThky. HarMeHoga-
HKEe COCTaBHBIX HacTell H3fenus M Mare-
PHANEBI, W3 KOTOPEIX BBIONMHEHH H3IENHA,
YKaszaHbp Ha MoNKax ITHHHI-BRIHOCOK. Ha
4eprexe TIpHUBeneHH rafapATHHE W TIpH-
CoeNTHHUTENbHBE pa3Mephl. [lpHcoennHH-
TENbHRIMH pa3’MepaMH HBIAIOTCA OHAMETP
OTBepcTHii Ha (IaHNe H pa3Mepsl, onpene-
JHOWHMe X PacloNoKEHHe.

Ha geprexe obuero suma «Mortop-pe-
oyktopy» (puc. 3.1) nokasaHa KOHCTPYKIIHS
O0BeHHEHHEIX B OIHO YCTpPOHCTBO OfHO-
CTYneHYaToro 3y04aToro pefykropa BepTH-
KabHOro THNA M acHHXpoHHoro Tpexdas-
HOTO 3/IeKTPOOBHTATENS.

Benymas luectepHs pelykTopa Haca-
eHa na Ban snexTpomsurarens. Kopryc
3NEKTPONIBHFATENA COEQWHEH € KOPIyCOM
Penyktopa C TMOMOMIbI0  HIMMIEYHBIX

coennHeHnH. Benomeii Banm penykropa
BpallaeTcs B TONIIMITHHKAX Ka4yeHHH.

Hzobpaxenne KOHCTPYKLUMH COOEpXHT
IMaBHEIH BMJ, BHI CNEBA H BHJ CHH3Yy Ha
oTIOpHEIH (raHell pellyKTopa.

HanMeHoBaHHe B 0003HAYEHHE COCTAR-
HBIX YacTell npHBeAcHH B TabnHue, pacno-
JoxeHHoli Ha none dYeprexa. Kaxpoi
COCTaBHON dacTH B TaONUIE NPHCBOEH
NC3NIMOHHEIT Homep. HoMepa nosmupi
HaHeceHbHI Ha H300paXkeHHe H TIpoCTaB-
NIEHBI HA NOJKaX JHHUH-BEIHOCOK.

Ha m3o0paxeHrne HaHeceHbl raGapHT-

HEIE W TIPACOEAHHHTENbHEIE PpasMephl.
Vka3zaHe! rnocaax LHITHHIPHUYE CKHX
COEIMHEeHHIA.

Ha deprexe HMeEeTCH TexXHHYecKas
XapaxkTepHCTHKA MOTOP-pPeNyKTOpa.

Yeprex obniero BHzaa npH paspaboTke
3CKM3HOTO Mpoekta B oflieM cnydyae non-
xeH comepxarb (TOCT 2.119-73*):

a) miobpaxkeHne H3menws (BHAbL, pas-
pe3bl, CEYEeHHs), TEKCTOBYKY HacTh W Hal-
nHCH, HeoOXOOHMEE [NIA NOHHMAHHUS KOH-
CTPYKTHBHOIO YCTpOHCTBA M3eNus, B3aH-
MOIENCTRHS  ero  COCTAaBHBIX  YacTei
H OPUHOKUNA paboTH;

6) nanmMeHoBaHHe, a Takxke o0o3naye-
HHUs (eClH OHH HMMEHTCHA) TEX COCTABHBIX
yacTell M3nenns, N8 KOTOPLIX HeoOXou-
MO yKa3aThb JaHHbIe (TEXHWYECKHE Xapak-
TEPHCTAKH, KONMHYECTBO, CBENEHHUs O MaTe-
puane, TIpUHIMNE paloTel M Op.) HIH
3aIHCh KOTOPHIX HeoOxomWma [uis ToscHe-
HUA H300pakeHni, onMCaHys NpUHLALA pa-
6OTHI M3/1ETTHS, YKa3aHHA O COCTABE U JIp.;

B) paiMepsl W OpyrHe HaHOCHMHE
Ha H3oOpaXkeHue nadHele (Npud HeoOxonu-
MOCTH);
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Puc. 3.1. Yepremx obmero uaa «MoTop-peaykrop»
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TexHuveckos XOpoKmepucmuxko

1. Mowkocme wo bedywem Bany Py = 0,18 kBm.
2. Hocmomo Bpowenus Bedywezo Bona hy = 1500 0B/ Mun.

3. Nepedaomouroe omHowenue i = 3,33

Noa.| DBoanavenue Houmerobanye S | Npume-
X | u0Hue
Soumcmbobonkse uadenus
1 JABBI 521721003 |3nexmpodbuzamens LAAMSSL3| 1
2 |ABBI.715715.002 | Macroyxaaamens 1
| 3 |ABBI.753125.002 | Npobka 1
& |ABBI.753126.007 | Npofxo-omdywuxa 1
5 |ABBI.754152.002| Npox nodxa. 1
6 | ABBI 754153.002 | Mpoxnadka 2
7 |ABBF 754154 002| Npoxaadka 1
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r) cxeMy, ecnd oHa TpeQyercs, HO
oopMIATE €€ OTIENbHBIM NOKYMEHTOM
genenecoo0pasHo;

1) TEXHHYECKHE XAapaKTepHCTHKH H3fe-
n|s, ecnu 310 Heobxommmo AnA ynoGeTsa
COTIOCTABIEHHA BAPHAHTOB TO YEPTEXY
oQiero Bya.

H3o0pakeHHE H3OENHs M COCTaBHBIX
yacTell N0NYCKaeTcs BBIMONHATE C yIpo-
HeHWAMH (MHOrZa B BHAE KOHTYPHBIX
ouepTaHuii), ecnH mpH 3ToM obecneyeHo
NIOHMMaHHEe KOHCTPYKTHBHOTO ycTpolicTea
paspabarbiBaeMOT0 M3/1€NMs, B3aMMoneiicT-
BMS €r0 COCTABHHIX HacTell M NpHHUHITE
paboThl H3JENHS,

HanmeHoBanne u ofo3HayeHHe coctas-
HEIX YacTel M3fenus Ha geprexax ofuiero
BHIa YKA3BIBAKT ONHUM U3 CHAELYIOIHX
croco0oB:

a) Ha [ONKax JHHMH-BBIHOCOK (CM.
puc. 1.1, 2.35);

6) B Tabnuue, pasMeraemMoli Ha ToM Xe
nucrte, 4T0 U H3oOpaxkeHWe M3neMA (CM.
puc. 3.1);

B) B TabnMue, BHIIONHEHHOH Ha
OTAENBHBIX JucTax ¢Qopmara A4 B Kkaue-
CTBE TOCNEOyIOUMX IJHCTOB 4eprexa
o0mero suaa.

Tabmuia B ofem cioyyae COCTOHT
u3 rpad: «floz.», «Obo3nauenney, «Hanme-
HoBaHue», «JlOnONHHTENbHEIE YKA3aHHAY,

3amick cocTaBHBIX 4acTelf B Tabnumy
PEXOMEH/IYeTCS TIPOM3BOIATE B CHENYHO-
ILieM M[opsAnKe: 3aHMCTBOBAaHHBIE W3fENHs
(panee paspaGoTaHHbBIE), NOKYIHbIE H3ze-
THs, BHOBb pa3pabaTbiBaeMbie H3JENHSL.

3anHce 3aMMCTBOBAHHBIX W BHOBB pa3-
pabOTaHHEIX M37eNHi  OpOM3BONAT B
NOpAfKe Bo3pacTaHMs [Udp, BXOMSIAX
B 0003HaueHue. [loKynHble H3feNHs rpyn-
MUPYIOTCA TI0 (YHKUHOHATEHOMY Ha3Haue-
HHIO (KpENeXXHHe W3NeNus, ONNIHIHAKY
H T.L.), B Tpenenax Xaxnaoi rpynnel —
B andaBUTHOM [OpS/IKe, B TIpENellax Kax-
[OTO HaHMEeHOBaHHA — B TIOPS/IKE BO3pac-
TaHus 0003HAYEHUSA CTAHNAPTOB, B IIpeie-

Jax xaxjaoro ofoszHayeHus CTaHgapta —
B MOpsANKE BO3pacTaHHs OCHOBHHIX napa-
METPOB HNH pa3MepoB H3IENHS.

Homepa mosmumii HarOCAT Ha noikax
JIHHUA-BBIHOCOK, TPOBOIHMBIX OT H300pa-
*KeHHii coctaBHeIX yacreii. Homepa nosu-
uuii pacrionaranT napannellbHO OCHOBHOIH
HaJIMCH BHEe KOHTypa H300paXeHHs H
PYNNUPYIOT B KONOHKY WIH CTPOYKY IO
BO3MOXXHOCTH Ha opfHOii THHHH. Pasmep
mwpudra urdp gomkeH OBITH HA ONUH-IBA
HoMepa Oonelle, 4YeM pasmep mpudTa,
[OPHUHATOTO JAf pa3MepHEIX YHCENT Ha TOM
Ke depTexe.

Lonyckaercs pnenate oOULIYI0 JHHHIO-
BBIHOCKY ¢ BEpPTHKaNbHBIM pPacroyoxe-
HAEM HOMEPOB MO3HI{HI:

a) ANs TPYMNB KpeneXHBIX neraned,
OTHOCAIHXCA K OMHOMY H TOMY KE MECTY
KpeIUieH s ;

6) nns rpynmel petaneli ¢ OTHETIHBO
BEIpa)XeHHOI B3aHMOCBA3EI0;

B) IUIA OTIENBHEIX COCTABHHEIX HacTei
u3genus, ecny rpa¢Uyecky M300pa3uUTL WX
3aTpy AIHUTENBHO,

OneMeHTHl 4Yeprexa oOIero Buia
BHINONHAKOT € YIPOILIEHHAMH TIO TIpaBH-
nam, ycraHoeneHHeM ECKJI nns paGounx
yeprexedi (FOCT 2.109-73*).

ITo TOCT 2.102-68* wyeprexk ofmiero
BHAA SBIAETCA OOA3ATENLHBIM JOKYMEH- |
TOM B TEXHHYECKOM npoekrte. Ha 3toii cra-
oMY K Yeptexy obluero BHAA Npennseis-
10TCA Te ke TpefoBands, 4TO W Ha cTanHi
3CKH3HOrO TipoekTa. JOTOMHHTENBHO TIpH
HeoOXOmUMOCTH TIPHBOZIATCS CIEysouHe
CBENEHUA:

yKazaHHs © BHIOpaHHBIX HOCAKax
(HaHOCAT pa3mMepbl M MpenenbHbIE OTKIO-
HeHus o FOCT 2.307-68);

TEXHWYECKHE TpefoBaHUs K H3NENHIO,
KOTOPHE YYHTHBAIOTCH TPH TIOCHENYH-
weft paspabotke pabouell KOHCTpykTOp-
ckoif nmoKymeHTaru (CrocoOH MPOMUTKH
00MOTOK, METOIBI CBAPKK H T.IL);




TEXHMYECKHE XapaKTepHCTHKH W3fe-
nusd, KOTOphle HeoOXOAMME! ANd TiOCHe-
aytonieli paspaboTku pabounx yeprexei.

Hsnenve, wn3obpaxaemoe Ha ueprexe
o6LIEro BHO@, 4Yallle BCEre MNpEeCTaBiseT
coboil cOOpoYHYH eaHHHLY, COCTABHbIE
yacTH KOTOPOH COEOMHANOTCH pasNUYHBEIMA
crioco0aMu: mocaiakol, HaBHHYHBaHMEM,
ceapkoii, naiikoii, ckneMsaHHeM H T.IL

Hzobpaxenne ¥ 0003HAYEHME COEMMHe-
HAH B cOOpPOYHON efHHHUE SABNAKTCSH BAXK-
nofi vH(opManuell ¥ oCyIECTBIAIOTCH TIO
npaBHnaM, yCTaHaBIHBAE€MBIM COOTBETCT-
pyrolmMi cradgapramu ECKJILL

INocaaky HCHONB3YHOTCA OnA obecnede-
HUS OTHOCHTENEHON TIONBIKHOCTH WIH
HEMOABMKHOCTH neTanel, HaxoAslHXcs
B COEAMHEHNH.

B coenMHeHWH [BYX LMIHMHJPHYeCKHX
Ieranell BHYTPEHHsAS YCIOBHO Ha3bIBAeTCH
BalOM, Hapy»XHafg — orBepcTHeM. Homu-
HanbHblE (pacuyeTHBIE) MHaMeTphl TIOBEpX-
HOCTell Bala H OTBEPCTHA, MO KOTOPHIM
MPOMCXONUT COeNWHEeHHe, NPHHAMAKOTCH
OIHHAKOBBIMH.

B mpounecce wu3roroeneHus neiicTeH-
TENBHBIE pa3sMepel JeTand (Bana WM
OTBEPCTHA) OTKJIOHAKTCH OT HOMHMHAIIb-
HEIX W BBIIEPKHBAIOTCA MEWAY JByMA
OOMycKaeMbiMH  MpeneNibHBIMH  pa3Me-
paMH, pa3HOCTE  KOTOpHX  0Opasyer
nonyck. Ilo TOCT 25346-89 npenycmot-
PEHBl raMMbl  JOMYCKOB, CO3NAOINHUX
HanpasleHHOe OTKJIOHEHHE JeficTBHTENb-
HBIX pa3MepoB OT HOMHHANBHBIX B CTO-
POHY Kak YBeNMYEHHH, TaK W yMeHbLie-
Hys. Tlosromy coenudHeHue nByx aerameid
C OHMM HOMHHANBHBEIM pa3MEPOM MOXET
ObiTh M TOABHXHBIM, H HENOIBHKHBIM
B 3aBHCHMOCTH OT Ha3HaYeHHEIX JOIMYCKOB.

[MopemkHOe  coenvHeHWe — peTanedi
Xapakrepu3yercs 3a30poM S (IONOXATENb-
HOH pa3sHOCTBIO MEXIY pa3MepamH OTBEP-
CTHA W Bana), HEIOABIKHOE — HarAroM N
(monoxuTensHOW PAa3HOCTBI0 MEXIy pas-
Mepamu Bana ¥ OTBEPCTHMA). B momsux-
HOM COEJMHEHMH Ball J0MXeH OHTbL MEHE-
e OTBEPCTHA HA BENMYHHY 3a30pa, B

HEeMoBHKHOM Gomelie  oTBeperHs
Ha BeNMYKHY Hatsara (no cOopxm).

3ajare 3a30p WIM HArAr B COEMHEHMY
Inetaneili ¢ OOWHAKOBHIM HOMWHANBHBIM
pasMepoM MOXHO, BEHIGpaB COOTBETCTBYIO-
e JOIyCKH IS Bala W OTBEPCTHS.

O6eryHO HOMYCK 3a7al0T B BHAE JBYX
MpeJieNIbHEIX OTKIOHEHHH: BEPXHEro, COooT-
BETCTBYIOILEN0 HauboNelIEMY IpenenkHo
IONyCTAMOMY pa3Mepy, H HIBKHEro, coot-
BETCTRYIOILIEr0 HAMMEHBIUEMY MpefensHo
JIOMyCTHMOMY pasmepy.

INpenensHoe OTKIIOHEHWE MIPEICTABIIS-
et cofoli anreGpanyeckyr0 pasHOCTh MEX-
Iy JOIYCTHMBIM MpeOeNbHEIM pazMepoM
i HOMHHaNBHBIM pasMepoM. JIomyck, Takkm
ofpazoM, omnpenenseTcs Kak abcomoTHas
BENMYHHA anreOpanieckoill pasHOCTH MeX-
Jy BEepXHHM TIpeNeNsHEIM OTKIIOHEHHEM
U HIDKHUM NpefellbHEM OTKIIOHEHHEM,

Ha puc.2.51 mHpHHA INOHOYHOrO
naza MMeeT HOMHHAIbHBI pazMep 2 MM.
BepxHee npepencHoe OTK/IOHEHHE 3TOrO
pasmepa coctasnsier +0,020 MM, HHXHee
npeznensHoe OTKIOHeHHe pasuo +0,006 mm.
Crnepfopate/lbHO, HNOMYCK pa3Mepa paBeH
+0,020 — (+0,006) = 0,014 mm.

YacTo AOMYCK pa3Mepa Ha Heprexe
ofo3HaqawT nathHexoii OykBoll — mpo-
IUCHOH pans oTBepcTHii M CTPOYHOH 1UIs
panoB. [locne o003HauYeHHs noOTMycka CTa-
Bt Homep keanutera (FOCT 25346-89),
Hanpumep: 18H7, 12¢8.

B 000cHOBaHHBIX CHy4YadX HOTIYyCKaeT-
¢ 0003HAYaTh NOJEe [OMyCKa ¢ OCHOBHBIM
OTKNMOHeHHeM H cHMBoNoM +I7, OCHOB-
HHIM OTKIOHEHHeM h — cHmBonoM —IT,
C OTKJIOHEHHAMH js WM JS — CHMBOJIOM
11772 (cm. puc. 1.2; 2.26; 3.16).

KeamuTer — COBOKYIHOCTH OOIYCKOB,
COOTBETCTBYIOIIHWX OJHHAKOBOH CTEneHH
TOYHOCTH 7S BCEX HOMMHATBHEIX pasMe-
poe. VcraHomneno 20 xsamuretos: 01, O,
1, 2, ..., 18. C yBendyeHremM HoMepa KBa-
JATeTa YMEHBIIAETCH CTENEHh TOYHOCTH
H yBENNYHBAETCA 3HAYEHHE AOMYCKa.

COBOKYITHOCTE [OIYCKOB Bama M OTBEP-
cTua o0pasyeT mocaaky. B 3aBHCHMOCTH
OT BHIOpaHHEIX JOMYCKOB [IOCAAKA MOXET




6bITh C rapaHTHPOBAKHEIM HATSTOM, rapaH-
THpOBAHHBIM 3a30POM M TIEPEXOIHOMN, B
KoTOpOH BO3MOXHO MONYYEHHE KaKk 3a30-
pa, Taxk ¥ Harsra.

VeoBHOCTE H300pa)eHHs coeqHHeHHsA
Mocagkd Ha 4epTexe COCTOMT B TOM, 4YTO
Hu 3a30p, HW Harar rpaduyeckoro n3obpa-
weHHs He HMeT. Bam u  oTeepcTue
Ha yeprexe MMEKT ONMHAKOBEIi pasmep,
COOTBETCTBYIOIUMH HOMHHAaIBHOMY OMa-
MeTpy. XapakTtep COEHHEHHA OMNpenenser-
¢ mo 0003HAYEeHHI0 TI0CAJIKH, KOTOpOe Ha-
HOCHTCA MOCIE pa3MepHOro 4pclna, omnpe-
IEeNAILErc HOMAHANBHBIH pa3mep.

B ofo3Hadenne rocaax¥ BxonaT obo-
3HaYeHHd [ONYCKOB COENHMHAEMBIX JEeTa-
nefi, HayMHas ¢ OTBEPCTHA:

B40HT/g6, DAOHT ~ g6, 2540%;.

Paspeiraerca  nocanky  o0osHauarh
B BHJle AIpoOH, B YHCIMUTENE KOTOPOii yka-
3bIBAIOT YHCIIOBBIE 3HAYEHHA NpenenbHEIX
OTKIIOHEHHI OTBEpPCTHs, a B 3HaMeHaTele
— YHC/OBBIE 3HAYEHHS TIPENENBHBIX OT-
KIIOHEHU Bana:

(+0,025)
+0,025 N7
@40_0’009 H ®4D_—0.009_'
0,025 86( _p025)

|

Puc. 3.2. lllTudToBoe coennuenste

Puc. 3.3. Coeannense npu3MaTHYecKoll mnoHKkoi

IlpaMepnl  oGo3naueHus  PasIMUHBIX
nocajziok npuseneHsl Ha puc. 3.1. Onpene-
JIUTE XapakTep Cconpske€HHA MOXHO 00
OTHOCHTENIbHOMY pacronOXeHUO JOoTycC-
KOB Bama H OTBepCTHs HNH IOYTEM TOAO-
cyeTa 3a3opa (HaTara) To 9YHCIOBBIM 3Ha-
HYECHWAM MOpenenbHEIX OTKNOHEHMH, IpHBe-
neHHbM B Tabnauax TOCT 25346-89.

Ilocankn IHPOKO MCTONB3YOTCH Kak
B CONPAKEHNAX  KPYMBIX  UMIHHOPHYe-
CKUX geTalei, Tak H B COCOMHEHHNX]
WTHQTOBLIX, IINOHOYHBIX, [IJTHUEBHX,
pe3b00BHIX.

HItndrossie coegmHerns (pHc. 3.2
OpHMEHsIOTCS [ns (QUKCAUMH B3aMMHOTO
PACHONOKEHHsT  COMpAraeMbIX  JeTaneil.
B HEKOTOPHIX ~ KOHCTPYKLMSX  IUTH(T
HCHONB3YITCA KAK KPEMNeKHBIe JeTamH At
nepenayd Harpysok. Hanbonee pacnpo-
CTpaHeHbl IITHQTH UHIMHAPHYECKOH H
koHAyeckoli ¢opm. PasMeph uumuHapHy
ckAx 1THGTOB npuHuMaroT mo [OC

3128-70*, xoHuueckux -— mno I'OC
3129-70%.
LLIfOHOYHBIE COENWHEHHS  TIONYYMI

IUAPOKOE PacrnpoCTpaHEHWE B COEMHHE
HHAX THOA Bal-BTYNKa A8 1fepenay
Bpaljarollero MomeHTta. Yaule apyr
HCTIONB3YIOTCH NPHA3MATHYECKHE, KJIHH
Bble M CerMeHTHBle HIMOHKW (puc. 3.3
3.5). Pa3mepbl INMOHOK M 14308 TIO,

Puc. 3.4. Coequnenre KIMHoBOM 1 NoHKOH

Puc. 3.5. Coeaunente cerMeHTHONH mnonkoii
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Puc. 3.6. [llinuesoe coeiutenne:
@ — UIHLCBOH Ban;, 6 — WUTHLCRAA BTYNKA, 8 —
COEJIMHEHHE ULTHIEBRIX JeTancii

DOSo3HoNqeHue

IUMOHKY HAa Bamy W BO BTYJIKE NPHBOASTCH
B COOTBETCTBYIOILMX CTaHIapTax: AN [pH3-
mariyeckux wmnoHok B T'OCT 23360-78%,
s kmiHoBeix B TOCT 24068-80%, nisa
cermenTHEX 8 TOCT 24071-97.

B xoHCTpykumH motop-penykropa (cm.
puc. 3.1) IpHHATE CcOeNWHEHHUS C IIOMO-
L{B0 TIpU3MATHYECKHX ummoHox (no3. 13,
14). Obosnayerye NpAIMaTHYECKAX IO~
HOK, mpHBOOMMOEe B TalNHMIE COCTaBHBIX
Hacreli, BKITIOHAET pa3Mephl MOMEPEYHOro
CeueHus (IUMpPHHY, BLICOTY) H JUTHHY
LINOHKH.

Hlmanessie  coemuuenus  (puc. 3.6)
MOXHO paccMarpvBarh KaKk IIIOHOYHEIE,
B KOTOpPBIX INMOHKH BEIIONHEHEl 330[1HO
CBanoM. Takas KOHCTPYKI[HH COETHHEHMS
ABnserca Oonee npouHoli u obecrieuuBaeT
Tyunree  UEHTPUMPOBaHUE  CONPATraeMEIX
deraneii.

B 3aBucumocTH OT reoMeTpHH Mpo-
Guns wnMOesBble COEAMHEHHs Pa3NEensIoT
Ha TmpaMorounele ([TOCT  1139-80%),

M20

22
B
e

Pue. 3.7. H3o0pakenne pesnGnl

loiko

sponesenTHEIe (TOCT 6033-80*%) m Tpe-
YTONBHBIE,

H3oOpaxenne LUTHLEBBIX COEOAHEHMH
pemnonHsercs mo 'OCT 2.409-74*. Venos-
Hoe o0o03HayeHWe [ITHLEBOr0 COENMHE-
HHs, Balia W BTYNKH HOIKHO COMepKark:
ans  OpAMOTO4HOTO npoduns  ykasaHHe
O NOBEPXHOCTH  LEHTPUPOBAHHA, YHCIIO
H HOMHAHANBHEIE pasMepbl 3yOheB (Hapyx-
Hblli H BHYTpEeHHMIl OHaMeTpEl, IHpHHa);
ANs 3BONBBEHTHOro mnpoduns HoMHHamb-
HElf mHaMeTp COoeNWHEHHA H  MOIYJb.
Tlocne pasmepoB B ofo3HaiyeHHH MpOCTaB-
TAT mocafku unu pomycku. OGosHaue-
HUS [HIOYT Ha MONKaX JIMHHN-BEIHOCOK
WIH B TEXHAYECKHX TpeCOBaHHAX.

CoeauHeHne peraneii ¢ [IOMOIIBO
HAaBHHYHBaHMS OCYLIECTBJIAETCS B TOM
CIly4ae, eCld Ha WX NOBEPXHOCTH BHINOJN-
HeHa pe3rda.

Pe3p0bl NOApa3mENsIOT Ha KpETeKHbIE
(HenogBHX)HOE COEMUHEHHE) W XOMOBHIE
(ogsIkHOEe coenWHeHHe). B kayecTse
KpeneXHBIX HCIONBIYIOTCH pe3bObl ¢ Tpe-
YTONBHBIM npopunemM:  MeTpHYECKasd
(TOCT 9150-81, FOCT 8724-81) u TpyO-
Hag (I'OCT 6357-81). K xonoBeM pe3b-
Gam orHocsat TpaneuenpaneHylo (IOCT
0484-81, TI'OCT 24738-81), ymnopHy
(TOCT 10177-82) u OpaMOYroJIbHYHO
(ne crangapTHsosana). Jletans ¢ pe3n0oii,
BBILIONHEHHOH Ha Hapy»HOIl TIOBEPXHOCTH,
Ha3LIBAIOT BHHTOM, a2 Ha BHYTpPeHHeH —
raiikoii (puc.3.7). o T'OCT 2.311-68*
pe3sty u30bpaxaroT:

4) Ha CTepHEe (BUHT) — CIJIOIHBIMU
OCHOBHEIMH  TONCTBIMM  JMHMAMH 0O



HapyXHOMy JIHAMETpY pe3bObl H CIUIOLIHEI-
MHA TOHKHMH [0 BHYTpEHHEMY JIHaMerTpy;
6) B oteepCTHH (raiixa) — CIUIOUIHLIMH
OCHOBHBIMH TOJICTHIMH [0 BHYTpeHHEMY
(HauMeHBIIEMY) AMAMETPY H CIUIOIUHBIMH
TOHKHMMH TI0 HapyXHoMy (HanCombllemy)
(cm. puc. 3.7).

Ha m300paxeHusx, NOJyYeHHBIX Mpo-
enHUpoBaHHEM Ha IIOCKOCTh, MEpTeH UKy~
nspHyro ocH, pesbly wH3oOpaxawT nyroit
npuONU3ATENBHO B % MONHOH OKPYXHO-
CTH, BHINONHEHHOH TOHKOH cnmouIHOH
nuHAel. JInsg cTepXHsA Ayra ITIpOBOJANTCH
o BHyTpEHHEMY JnameTpy pe3sOsi, a A
OTBEPCTHA — MO HapyXHomy (Hauboyb-
wemy) (cm. puc. 3.7).

[lITpuxoBKy B paspe3ax H CEYEHHAX
pe3sGoBrix meTtanell MPOBOJAT A0 NHHHH
HapyxHOro nHamerpa peis0bl Ha CTepx-
HSIX M OO JMHHA BHYTpeHHero (HauMeHb-
[Ier0) gHaMeTpa B OTBEpPCTHH, T.e. B 06o-
HX CIydasx QOO CIUIOIIHOH OCHOBHOF
THHUH.

Ha pa3spesax pe3pGoBOro cOeMHEHHS B
H300paXeHHM Ha NIOCKOCTH, MApaienhb-
HO}i ero ocH, MOKa3bIBAKOT TONBKO TY YacTh
pe3bObl OTBEpCTHS, KOTOpas He 3aKkphiTa
pe3n0oii cTepkHA.

Ha wusobpaxenue pe3nGe HaHOCAT €€
obo3nayeHne, KOTOpoe BKIOYaeT 0603Ha-
yenre npoduiig H napaMerpel. B oGo3na-
YeHHE  METPHUECKOl  IHNHHIPHYECKOHH
pe3slel BXonAT Oyxksa M M HOMHMHANBHBIH
ouameTp pesnObl. Jlns pe3s® c Menkum
aroM IOTOJNHHTENRHO YKa3bIBAKIT IHAr
Jlesyro pe3sby oGo3nayator Oyxmamm LH.
Hanpumep, M24x2LH o3uayaer, 410 3T0
MeTpHYecKad pe3nfa HOMHHANBHBIM [Ha-
MeTpoM 24 MM C MeNKHM I[HaroM 2 MM
neroro Hampaenenus. Ha puc. 3.7 o6o3Ha-
HeHa MeTpHYeckas pe3sba JIHAMETPOM
20 MM ¢ KpynHeIM waroM (p = 2,5 MM
no 'OCT 8724-81), npasas.

Ilpr HeoOxomumocT B o0603HAYEHHE
BK/IOYaeTcH Tocanka pe3nGoBOTO Coemm-
HeHKA: B 4YHCIMTENe ApoOU yKa3blBaKOTCA

KBAJIHTET H pomyck pe3pObl raikd, a B

3HaMeHaTene ~— BHHTa. HanpHMep:
Mpuvepel  H300pakeHHs  Pe3sGOBEIX

COE/IHEHHIT U OTheMEHBIX netane#, Bxous-
KX B pe3pOoBoe coelHHEHHE, MMPeNCTaB-
neHs Ha pwme. 1.1, 1.2, 1.5, 2.25, 2.26,
2.35, 3.1 n op.

IMpn  xoHcTpynposaHHM  COOPOYHBIX
€IMHHL IMHPOKO HCIONL3YETCH COeJHHe-
HHE JeTalieli ¢ OOMOINBIO CTAaHNAPTHRIX
Kpeme>xHeIX neraneit ¢ pe3pboii: Goatos,
BUHTOB, LIMKNek, rack M Jp. Ha puc. 3.1
COeNMHEHHME KOPIyca MOTOpP-PEAyKTOpa
H NEKTPOJBUTATENS OCYIIECTRIEHO ¢ HCTIONE-
30BaHMeM wnmMiaek (mos. 12) M raek
(no3. 10). Kpeimka xoprnyca (mo3. 25)
KpemdTcst K Koprycy BHHTaMH (mo3. 9).
H3o0paxeHne kpenexHbIX petaneli MOxer
OLITE KOHCTPYKTUBHEM: C YKa3aHUEM 3a30-
poB, 3anmacoB pe3sObl, ¢acok H T.I
(cm. prc: 3.1), a Moxer OHITH YNpPOILEH-
HHIM H ycnoBHbIM. [Ilpn mH300paxeHHH
usnenuii Ha dyeprexax ofmero BHaa
JNONYCKAeTCs He T0Ka3blBarTh MeNKHe KOH-
CTPYKTHBHbie 3MeMeHThI: dacky, cxpyrie-

HUsl, TPOTOYKM, yrinyOneHus, BHICTYEI
H 1.0 (TOCT 2.119-73*, T'OCT 2.109-73*).

Hiobpaxenre kpenexHeIX peranei
(KOHCTPYKTHBHOE, YIPOILIEeHHOe, YCIOB-

HOe) Ha 4Yeprexe obluero BHna BHOUpatoT
B 33BHCHMOCTH OT Ha3HaieHHWA H Mac-
mraba yeprexa. YNpOIIEHHBiE M YCIIOB-
Hble H300paxkeHHs KpenexHbIX aeranei
yctaHasnueaer 'OCT 2.315-68. YnpomeH-
HBIE H300paKeHHA HEKOTOPHIX BHIOB
coeHeHHl CTAHOAPTHBEIMM KpenexHEIMH
JETaIAMHA [10Ka3aHkl Ha pHC. 3.8.

Jis u300paxeHHs OANMHAKOBBIX CHM-
METPHYHO pACNONIOKEHHHX KpenexHBIX
jletaned [OIMyCKaeTcs IOKa3BIBATH TONBKO
ongHy U3 HuX. OcranpHble neTalnd o0o3Ha-
YAKOTCSH OCEBHIMH WM LIEHTPOBEIMH ITHHHAM,

Cpenu coenvHenuii neraned B anextpo-
TEXHHYECKHX COOpOYHBIX enMHHuax Gonb-

|
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Puc. 3.8. ¥npomennoe n3o6paxenne KPeNeKHbIX COeTHHeHHH:
a — GonToBoe; 6 — IINRIEIHOE; € — BHHTOBOE; 2 — wTH(ToBOC

[moe MecTO 3aHHMaroT HEPa3beMHBIE COEAH-
HEHMA: CBapHEBIe, NMagHble, KICEBRIE U AP.
HzobpaxeHHe CBapHBIX COENMHEHMH
puinonHaoT no [OCT 2.312-72*, lllos
CBapHOrO COEHMHEHHs HE3aABHCHMO OT CIIO-
coba cpapKu YCIOBHO M300paXaroT: BHIOU-
MBI — CHOIOIMHOH OCHOBHOI JIHHUEH,
HEBHAMMEIT -~ [mTpUXoBOoM  miHHel
(puc. 3.9). Or n3obpaxkeHHs 1Ba MPOBO-
IOAT JHMHHIO-BEIHOCKY, 3aKaHYHMBAFOLIYHCH
OOHOCTOpPOHHe# crpenkoil. Ha noske
NHHUK-BEIHOCKH (19 BHAMMOTO IOBA) MITH
o[ NOMNKOH THHHKU-BBIHOCKH (118 HEBHOM-
MOI0 IIBA) HAHOCAT YCJIOBHOE oO03Hate-
HHE [IBA, B KOTOPOM YKa3blBalT 0003Haqe-
HHE CTaHgapTa CBAPHOro coeguHeHus, Gyk-
BeHHO-I(poBoe O0O3HAYEHHE CBApHOIO
liBa, pa3Mmep kateTa [0BA W ApYTHe JaH-
Heie. Hanpumep, ycnoBHoe ofo3HaueHHe
liBa Ha puc.3.9 03HAYaeT, YTO [IOB Bhl-
NoNHsAeTes py4qHoll ayrosoili ceapkofi 1o
I'OCT 5264-80*, coenunenre ocymecTss-
€TCA BHaxMecTKy 0e3 MOArOTOBKY KpOMOK

o

TDCT 5264-80"-H1-h5-5/1000

TOCT 5264-80"-H1-b5

Puc. 3.9. Capuoe coeannenne

(HI), xarer mBa 5 MM (BS), Ha nunesotit
CTOpPOHE [IOB SBIAETCS NPEPHIBUCTBIM
¢ InuHO# npoeapusaeMore ydactka 30 mm
# marom 100 mM. 3Hak [— roBOpHT
0 TOM, YTO ILOB BBIMONHAETCA MO HE3aMK-
HyTOMY KOHTYPY. Ha o6partoii cropoHe —
L10B CILTOLIHOIA.

B coenuHeHHsx, nonyyaemElx TadKoH
H cknensanuem (FOCT 2.313-82), mecto
COENMHEHHs 3JIEMEHTOB clienyeT HioOpa-
XaTh CINOIIHONH nHHWell TomuuHON 25
(puc. 3.10). Jlnn obo3HayeHus MAsgHOro H
KIeeHOro COenHHeHul crenyer TpHMe-
HATEL YCNOBHEN 3HaK (cM. puc. 3.10), koTo-
phiif HAHOCAT Ha JIMHHH-BRIHOCKE CILIOINI-
Holi ocHOBHO# JHuell. O603HaYeHHE NIpH-
nos HMH Kiles 00 COOTBETCTBYIOIIEMY
CTAaHOApTY MIH TEeXHHYEeCKHM YCIOBHAM
OpHBOIAT B TEXHHYECKHX TpeGosaHusX
(cm. puc. 1.5, 2.17). Ilpu HeoOX0nMMOCTH

6)

Puc. 3.10. Vcnosuble 3HAKH juin oboszHayve-
HHA NasHoro (a) H KleeHoro (6) coeAHHenHi



B TOM 3KE TYHKTE HOMYCKAETCH NPHBOAMTH
TpeGoBaHiA K KauecTRy 1Iga.

B  KOHCTPYKLHAX  3JICKTPONPHBOJIOB
IHPOKO HMCTONB3YIOTCA PasNU4HBIE THIEI
MEXaHM3MOE Jns npeobpasopanus IBU-
keHus. Haubonee wuacTo BCTpPEHAKOTCH
3ybuatele M YCPBAYHBIE NEpefadyu. YCios-
Hele u300paxkeHus 3yOyarelx M Yepesy-
HBIX Mepefad Ha 4YepTexax CcOOPOYHBIX
envnun  ycranasnupaer T'OCT 2.402-68
(puc. 3.11—3.13).

3yObs 3yOuaThIX KONEC BHIYEPYHBAIOT
TONBEKO B OCEBBIX paspesax. B oCTanbHBIX
cryuasx u3obpaxaeMele eTald orpaHuin-
BalOT TOBEPXHOCTAMM BEICTYTOR. OKpyx-
HOCTHM MOBEpPXHOCTeH 3yOneB MoxaselBatoT
CIUIOIIHEIMH OCHOBHBIMM JTHHUSIMH, B TOM
qHCIe W B 30HE 3allenneHus. Jlenutens-
HBIE OKPYXHOCTH M ofpasyiomue Henu-
TENBHEIX  [OBEPXHOCTEHl  MOKA3BIBAIOT
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Puc.3.11. Yenosnoe wzobpaxenne 3auennexHus
LUHIHHAPHYECKHX 3y0uaThix Konec

Puc. 3.12. Yenosuoe n3olpaxenune 3alCHICHMR
KOHMYECKHX 3y0uaThIX Koaec

ITPUXNYHKTHPHEIMA TOHKHME JTMHWAMHA,
OKpYXHOCTH BNAIWH HA BHIAX LITHHIPH-
YECKUX 3yOuaThIX KoNec W YEPBAKOB MOKa-
3BIBAIOT CIJIOLIEEIMA TOHKHMHM JTUHUSAMH,
B pa3pe3ax — Ha BCEM [POTHXEHHM
CIUTOWIHEIMH  OCHOBHEIMH NTHHEMAMH. [lpu
u3o0paxeHUd B paspese 3yO4areIX Konec
B 30HE 3allelUleHUs 3y0 ORHOTO U3 KONec

MOKA3BIBAIOT  PACIONIOMEHHBIM  Nepex
3yboM conpsraeMoro koyeca. Heenpumyto
MOBEPXHOCTE  BEICTYMOB  MOKa3®IRAFOT

mrpuxosol nuHMeil. IllTpuxoeky mnposo-
IAT KO THHHM TOBEPXHOCTH BIIAIHH.

B anexTporexHuueckHx cOOpPOUHBIX
eNMHUIEaX YacTo MPUMEHSOT MOXIIMITHK-
KH kaueHus. CTangaprHele NONLIMITHUKH
paspenaror no ¢GopMe TeN KayeHHs Ha
[IAPUKOBEIE, POJIMKOBEIE, UTONBYATELE, [Ti
HAMPABIEHNIO BOCIPHHMMAEMOM HAarpys-
KM — Ha pafMaibHEIe, pagHallbHO-ynop
HEIE, YIIOPHHIE. g

KontTpyktusHoe wu3obpaxenue noz.
IIMIMHUKA KAaYeHWs B paspese BKIHOYAE
u3obpakeHe BHYTPEHHEr0 KOJNbLia, HApyK
HOTO KONMBLA M Tena KauyeHus ¢ COOMon
HKMeM pasMepoB (cM. puc. 1.1, 3.1).

VrpomeHHHE H300paXeHus MONILUD
HMKOB kaueHus ycrtaHasnupaer ['OC
2.420-69*. Ecnu xe TpeOyeTcs yKa3blBaTh
THN M KOHCTPYKTHBHEIE OCOGEHHOCT
NOALIMIHKUKE, €ro H300pakarT CrUIOLIHBL

-Way
E

Puc. 3.13. ¥oiosuoe n30B6pakeHHe YepBAYROroQ
3aNeHJIenna .
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Pnc. 3.14. Yenonnoe nzobpaxenne nogLINTHAKOR KaYeHHN:

a — 6e3 ykazaHua THTa; 6 — pasuanbHeI IIAPHKOBbIIL; 6 — pannanbibli pOIMKOBBIH; 2 — Hronsyarhil: o
panabHO-YTIOPHEIH LIADHKOBLII; & — YTOPHBI MIAPHKOBBIH; J — PONMKOBbIH KOHIYECKIi

MH OCHOBHBIMM JIMHMAMM 1O KOHTYpY
B COOTBETCTBHM C ero KoHQUrypauueii.
CruiowHeIMH TOHKHMH JTHHHAMH [IPOBOIAT
jqvaronand.  Jlomyckaetcs — COBMEINATh
NOJIOBMHY pa3pesa NOALMMHUKA (OTHOCH-
TENBHO OCH BPAIIEHNs) C KOHTYPHBIM H30-
GpaxenueM (cM. puc. 3.1).

VnpouwenHoe u3obpaxeHwe MOMIINII-
HHKa JIOJDKHO COOTBETCTBOBAaTh €ro pabo-
4eMy MOJNOXKeHUIo B cOOpOtHOH efUHULIE,

ITpy HeoOXOMMMOCTH YKa3aHHs THNa
NOALIMITHYKA B KOHTYP YMPOLIEHHOIO H30-
OpaxeHds noOMelaT ero YCIOBHOE
rpaguueckoe ofosnayenne no [OCT
2.770-68* (puc. 3.14).

3.2. Yeprexu peranei

YUeprexu peraneit oTtHocatcs k pabo-
Yelt KOHCTPYKTOPCKOH NoKyMeHTaund. Pas-
paborka weprexeil neranell u3mends ocy-
HmecTengeTcas nocne pa3paboTKH HepTexa
obmero Bupa. YepTeku HeTanu COmEpar
MH(OPMALIKIO, HEOGXOAUMYIO JISi U3TOTOB-
NEHUA ¥ KOHTpons neraneit, Kpome rpadu-
Heckoro uzobpaXkeHHs AeTand Ha Heprexe
NIPUBONAT BCE pasMephl, ONpEeRelIAIIHE
reomerpudeckyro  GopMy, npenensHeIe
OTKAOHEHMA pPa3MEpOB, NONYCKH (OPMEI
H PacTioNoKeHus IMOBEPXHOCTEH, MIEpoXo-
BATOCTE TOBEPXHOCTH, CBEJIEHHA O MaTe-
PHane, u3 KOTOPOro H3TOTABIIUBAETCH
I€Tane, TeXHH4eCKHe TpeboBaHHs M Ip.

H3obpakeHuwe peTand  BHIIOJHAETCH
no 'OCT 2.305-68% (cM. . 2).

Konnyectso n3obpaxenuii (BUIOB, pas-
PE30B, CeUeHHIt) OIIKHO OBITh MUHUMANE-
HEIM, HO HOCTAaTOYHBEIM Ul ONpENeneHHs
¢opmel  geramu. JlunHas  rpadiiueckasn
HHbOpMalMs YBENHWUMBAET TPYAOEMKOCTh
BEITONIHEHMA HepTeXa U 3aTpydHAET ero
YTeHHE.

OsgeHs 4acTO [€TanW, NpeNCTaBIsIo-
mme cobolf Tena BpaueHus, H3oOpaxa-
I0TCS B OOHOH Mpoeklnd. B coROKYMHOCTH
C pasMmepaMi Takoe H3oOpaskeHue INOJHO-
CTBEO MepesaeT popMy RETalH.

PacrionoskeHHe QHeTanH Ha 4YepTeNe
JOIKHO OFRITE TakuM, 4ToORl AaBaThk HaM-
nyymice NpeacTaBli€eHUE O € (}Jopme.

Jna peranei, HM3roTaBIMBaeMBIX THO-
KOif W3 JIMCTOROro MarepHana, Oniaer
nenecoofpa3HO MOKa3aTh Ha YePTEHKE pai-
BepTky netamu {puc. 3.15). PazeepTka BB~
NofHAeTCs B TOM ciy4ae, korga usobpaxe-
HHs TOTOBO#H jgeranu (nocne rubku) Hempoc-
TaTOYHO JIA NMPENCTABIEHHS O €€ ReiicTBH-
TenesHOM dopmMe 1 pazmepax.

COBOKYITHOCTE pPa3’MEpOB Hd HEpTeke
JeTany JOMKHA TONHOCTRIO ONpENEnaTs €e
dopMmy ¥ OHITL AOCTATOYHOI AN H3roTOB-
nieHHs 1 KoHTpona. He cnenyer momyckaTh
OOBTOpPEeHUS pasmepoB. CucTeMa HaHECe-
HHS Pa3MeEpOB AoIbkHAa ofecreqHBaTh MH-
HHMaJIEHBIE TOrPemHOCTH MPH H3rOTOBIE-
HEW. Jn8 3TOro HaHeCeHHEe pasMEpoB Clie-
IYeT NPOM3BOIMTB ¢ yderoM Oa3upoBaHus
neranu (FOCT 21495-76%).

TToBepXHOCTH, JIMHHH M TOYKH, IPHHAI-
JieNanpe JeTany M HCTIONB3yeMEle IS
npuaanus TpebveMoro MonoXeHWd B KOH-
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CTPYKLIMK, TIPH W3rOTOBNEHHH H IPH H3ME-
peHun HazmBaroTcs OGazamu. COOTBETCT-
BEHHO pPa3su4al0T KOHCTPYKTOPCKHE, TEX-
HONMOTH4Y€CKHE M H3MEPHUTEIIBHEIC 5&3[:-1.
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Puc. 3.15. Henoasiosanne pazeepTkn Ma YepTexKax

paboTE!

[TosepxHOCTH W OCH, KOTOPHIE ONpene-
NAKOT paclonoXeHue neraied B y3nos B
cOopoYHOl efMHMIE W OT KOTOPBHIX 3aBu-
CHT  Ka4yecTBO

KOHCTPYKiguH,
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Puc. 3.16. Benomblii Ban MoTOp-peaAyYKTOpa

COCTABIIAKT COBOKYNHOCTE KOHCTPYKTOP-
CKuX Oas.

Ha puc.3.16 npencrasnes BesoMblit
Ban MoTop-penykropa. Ha pan Hacaxupa-
Y0TCA IIApHKOBEIE MOALUMMHUKM M 3y0ya-
Toe wxomeco (cM. puc. 3.1). Brixonnoit
KOHel Banmad MpefHasHayeH Il [10CAOKH
ACTanel, KOTOpHIE mMepeAaloT JBWKeHHE
OT MOTOP-PENYKTOpPa K MCIIONMHHTENLHEIM
Mexanusmam. Ocp pana (F), uunuappuye-
Ckue nosepxHoctn (D12k6, S17k6,
Z14h9, @1256) u TOPLOBEIE NOBEPXHOCTH
(bukcanuy MOXIMITHAKOB, 3y6YaTOro KoJje-
Ca M Ipyrux aerasedl ABJSIOTCA KOHCTPYK-
TopckumMH Gazamu. OTHOCHTENEHOE pacrio-
JioKeHue KOHCTPYKTOPCKMX 0Ga3 3anaercs
pa3MepaMu ¢ Bonee KECTKMMH ONmyckaMu.

Ba3w, mo xotopeiM peranu ¢HKCHPY-
[OTCA B CTAHKaX M TPHUCTIOCOONEHHAX
B npoliecce 0OpaboTKH, SABNAIOTCA TEXHO-
JIOTHYECKHMH.

Ilpn HaHeceHHHM OCEBEIX pa3MEpOBR Ha
3neMeHTHl (JOPMBI [leTaiy WCIONB3YIOT
Pa3nMyHbIE CXEMEl PACIONOMKEHMS pa3Me-
pOB: LENHYI, KOOPAMHATHYI0, KOMOHHHPO-
paHuyto (puc. 3.17). [lpemnoyrenue cre-
IyeT OTnaeark TOH CXeMe, KOTopas B KOH-
KpeTHOH KOHCTPYKIMH HIaeT MHHHMAanb-
HYFO HAKOIUIEHHYH MOTPEIHOCTE LIS HaH-
Gonee To4HOrO pasMepa. PasmepHrie wLenu
NOMKHE OBITE pPA30OMKHYTEL. 3aMBIKakO-
i pa3Mep, Kak NpaBuNlO, HEe TNpOCTaB-
msror (oM. puc. 2.27). Tlpu  HeoOGxoxnu-
MOCTH  3aMbIKAKOIIME  pasMep  MOKHO



b Boaa
N
B
§ e S
)
N
Ny o, 9 a3 ; a
§ T I T 1
N a)
91
a2
a3 3
9 ! i
~
% a;,
il I
az
a3
3 8

Puc. 3.17. Cxembl TIPpOCTaHOBKH pajMepoB:
g — LETHad; 6 — KOOPAMHATHAS, € — KOMBHHMpO-
BaHHa

BBIYUCITHTH, UCTIONB30BAB Pa3MEphl, BXONA-
IME B Pa3MEPHYIO LIEMb.

Eciu TpebyeTcs Ha ueprele YKazarhb
pa3Mep, KOTOPBIH fBNAETCA 3aMBIKAIOLIHM
B pa3MepHOil uenu, TO 3TOoT pasmep obo-
3HAYAKOT 3BE3NOYKOH, a B TEXHHYECKUX
tTpeboBaHHAX INPHBONAT HaAmuch «* Pas-
Mep ans cnpaeok» (cM. puc. 3.15). Ioxo6-
HeIM  obpasoM oQOpPMIIAIOTCA  pasMephl,
KOTOpEIe HE TPeOYIOTCS 1A M3rOTOBNEHHA
W KOHTpons netamu (cM. puc. 1.3, 3.15).

PasMepel 1Mo BO3MOXHOCTH CIEOYET
pacrmonarate noj u3oOpaykeHHEM [eTall
H CIIpapa OT Hee.

Pa3Meprl, oOTHOcAmMecs K  OmHOMY
¥ TOMy 3K€ KOHCTPYKTHBHOMY 3JIEMEHTY,
PEKOMEHIYETCA TpPYMIHPOBaTb B ORHOM
MecTe (cm. puc. 2.25).

Pasmeprr dacok nmop ymiom 45° Hamo-
CAT, Kak nokasaHo Ha puc. 1.2 (mBe dac-
ki), 227, 3.16. Ecim nuneHHH pasmep
(acku B Macmtabe uyeprexa MeHee 1 MM,
nonyckaercs (acky He w3oOpaxare, a ce
pa3sMepEl yKa3HBaTk Ha TONKES-BBHIHOCKE
(cM. puc. 2.51). Pasmepsl acok ¢ npy-
FUMH yriamu (OTIHYHEIME OT 45°) ykasnl-
BalOTCA MO 00IKM npaBHnaM (cM. puc. 1.2).
-1
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Puc. 3.18. YcnoBuble 3uakn i obo3luaqienun
rpynn oTBepcTHil

IMps OGONBIIOM KONHYECTBE ORXHOTHI-
HEIX 3JIEMEHTOB JETalH, HEPABHOMEPHO
PACMONOXEHHBIX HA MOBEPXHOCTH, JNOIMYyC-
KAETCH YKa3BIBATH HX pa3Mepel W KOOPHH-
HATH! PACTONOKEHUs B CBOJHOM TabnHue.
O6o3HaieHHe OXHOTHITHEIX  3JIEMEHTOB
npousBouTCA apabckuMu 1mdpamMu wiw
npornycHeIMK GykBamu (cM. pHc. 2.25).

Ha 4epremax Ne4aTHBIX IUIAT W JPYrux
JeTamsiX INEKTPOTEXHUYECKHX H3Oenui
BCTpeqaroTcss  0003HAYEHHs  YCIIOBHEIMM
3HAKAMM Tpynn oOTBepcTuii, ONU3KHUX mo |
pasmepam (puc. 3.18). IIpuMepsr UCTIONIB30- .
BaHUs 3THX 3HAKOB Ha YepTexXax NpHBe-
IEHBI B IIL 4,

Bce pasmepel Ha uepTEKE JieTaiu
JOMKHBl HMETH YKa3aHWe O TOYHOCTH HM3ro-
TOBJICHUS.

OcHoBanueM [is onpepeneHus Tpebye-
MO  TOYHOCTH  pasMepa  SBISIOTCH
npepenbHBIE OTKJIOHEeHWs, KOTOPhHIE 3anu-
CHIBAFOTCSA HEMOCPEACTBEHHO NOCHIE HOMM-
HanbHEIX pa3Mepor. [lpenensHBle OTKIIO-
HEHMs  yKas3blBalOT MM  YCIIOBHBIMH
obGosnauenusMd no NOCT 25346-89, unu
YHCNOBBIMH 3HAYCHUAMH.

o TOCT 25346-89 npenensHEE
OTKIIOHEHHMA pa3sMepa o0pasylorT IOomyck,
KOTOpEIi 0Oo3Havaercsi naTuHCKol Oyk-
BOIf ¥ HOMepoM kBanuTera. Jlonyck 3amm-
CHIBAETCSA MOCNE HOMMHAILHOTO pasMepa,
HanpuMep @30H7; 20d9 u T.4. Tlpumepn
HAHECEHUS NPEIeNBHLIX OTKJIOHEHHIT ¢ moMo-
MBI YCNOBHBEIX OO03HaueHWii mnpeacras-
nensl HA puc. 1.2, 2.51, 3.16.

Ilpu 3amucH mpefenbHEIX OTKIOHEHWH
YHCIOBEIMH 3HAYEHUAMM BEPXHHE OTKIIO-
HEHHA TOMEm@AT Han HWKHEMu. [Ipe-

JENLHBIE OTKIOHEHHs, PpPaBHBIE HYIO,
+0,02 0,135
He yka3blBaloT: 50 ;5 40_g755 30+0.12

20_q o,- [lpu cummeTpuyHOM IOMYCKe Tipe-




Tabmuua 3.1. Ykaianne npeqenbubix

OTK/IOHEHHH
Pasmep [Npenensisie OTKNOHEHHA
+0,012
17k6 +0,001
1256 +0,039
+0,028
1811 0,110
32h11 -0,160

IeNbHEE OTKIOHEHHS 3aMUCHIBAOT 1O THITY
35 %+ 0,15. [Ipumepsl HaHECEHMs MpeRenb-
HEIX OTKJTOHeHW!  4MCNOBEIMM  3HAYe-
HUAMH CM. Ha YepTeXKax neraei.

B oTpmensHEIX Ccnyuasx Ow[BaeT Lene-
co00pasHo YKa3pIBaTh TPENENbHEIE OTKIO-

HEHHMA  ycioBHEIM  0DO3HAauYeHHeM K

YUCIIOBRIMH  3HaueHusMu: 30H7 (Y0.021),
0,065

20d9(_g117) -

Jonyckaercss 4WCIOBBIE 3HAYEHWA TpE-
IeNBHBIX OTKIOHEHHH Ykasplpath B Tab-
THIE, PACMONIOKEHHON HA CBOOOIHOM TToNe
yeprexa (Tabn. 3.1).

[Ipy Ha3HAYEHUHN MpeNeNbHBIX OTK/IOHE-
HUil pa3MepoB YCTYNOB C HECHMMETpHY-
HEIM rosiem zioMycka obfzarensHO ykasza-
HUE MNpefieNbHEIX OTKJIOHEHHH HYHMCIOBBIMH
3Ha4YeHusAMH (cM. puc. 3.16).

Ilpenenbuble OTKIOHEHNS YTNOBBIX pas-
MEPOB  YKA3BIBAIOT TONBKO  LndpaMu
(cm. puc. 1.2, 2.26).

Ykazauue npefeNbHBX OTKIOHEHHMH JiA
KaOXO0ro pasMepa YCIOXKHACT 4YEPTEX,
3aTpynHjeT YTeHWE PasMepoB M [IPefelib-
HBIX oTkioHeHHH. [loaToMy npenenbHEIC
OTKIIOHEHHS Pa3MEPOB HHU3KOH TOYHOCTH
Paspemraercs yKaseBaTeh OfHOMN  oOueili
3a[MCBK0 B TEXHAWYECKHX TpebGoBaHUsAX:
«HeykasauHble MpefieNbHBIE OTKIOHEHUS
pasmepoB: oTBepcTHit H14, Banoe k14,

OCTaNBHEBIX + '!-;:21—4)).

B npouecce wusroroeneHus peranei
BO3HHKAIOT OTKJIOHEHHSA HE TONBKO B pa3-
Mepax. [TpoHCXOnUT OTKIOHEHHE MOBEPX-
HocTeii oT 3anasHOi (opMHl neraneil. Tak,

npy  o6paboTke [IIOCKMX [OBEPXHOCTE!
BO3HHKAET OTKJIOHCHHME OT [JIOCKOCTHO-
CTH, YaCTHRIMH CIyYasMH KOTOPOrO fBJf-
IOTCA  BBHINYKIOCTh H  BOTHYTOCTE
(puc. 3.19). TUNHYHBIMH CNYYasMH OTKNO-
HEHHA OT HOMHHAJBHOH LMINHHAPHYECKOt
(GoOpMEI  SBISIIOTCS  KOHYCOOGPa3HOCTS,
604k000pa3HOCTh, BOTHYTOCTH B OCEBOM
cevenud (puc. 3.20) u oBaneHOCTH, OrpaH-
Ka B ITOMepeYHoM CeYeHHH (puc. 3.21).

Hapymenns B  nocnemoBaTensHOCTH
TEXHONOTHYECKHX onepauni, HempaBWiib-
HEIt BRIOOP 6a3 MOTYT MPHBECTH K OTKIIO-
HEHHWAM OT 3a8JaHHOI'0 B3@MMHOIO Pacrono-
JKEHHs [OBEPXHOCTEH: OT napannensHo-
CTH, OT TEPNCHIVKYNAPHOCTH, OT COOCHO-
CTH H T.IL

Puc. 3.19, Orknonenne OT NJIOCKOCTHOCTH:
@ — BBINYKNOCTE; 6 — BOTHYTOCTH

Y
a) 6) 6)

Puc. 3.20. OTxionEHHE ©T LMIHHIPHYHOCTH
B 0CEBOM CCYEHHH!

a — KoHycooGpaiHocTe; 6 — G0uK00OpaIHOCTE,
8 — BOI'HYTOCTH

b

a) 0)
Puc. 3.21. Otknoncnde 0T UHIERIPHYHOCTH
B NONEPeYHOM CEHCHHH:
a — 0BansHOCTE; 6 — OrpaHka
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PaduansHoe SueHue

Bazobor ocb

a)

TopuoBoe Suenue

= -_—.7-

bazoBas ocs
6)

Puc. 3.22. Papgnansnoe (a) 4 Topuosoe (6) Onenne

COBMECTHEIE  MOrpeIlHOCTH  (hOpPMEI
U paCTIONOXKEeHHs MOTYT BEI3BATEH PamMalb-
HOe M Topuoeoe Ouenne (puc. 3.22),
OTKJIOHEHHE (GOPMEI OT 3aNaHHOro TIpoO-
¢uns ¥ noepxHocTH.

Jns orpaHMyeHus OTKIOHEHMT OT HOMH-
HaJbHOH (OpMBI MOBEPXHOCTEHt M HX B3a-
uMHoro pacnoyioxenus I'OCT 24642-81*
YCTAHABNMBAET TPH TPYNNBl NOMYCKOB:
HOMycKd (OPMEBI, HONYCKH pPAacronoxke-
HHA, CyMMapHBI€ OOIyCKM (JOPMBI U pac-
THOTOXKEHHUS.

JiA yKasaHMs Ha YEPTEXE KA I
HOnycK (OpMEI, PacroNOXKEHHs WIH CyM-
MapHBI MmEeT CBOi 3Hak (rpaduyeckuii
cumBon) no 'OCT 2.308-79* (tabn. 3.2).

Hanupie o pomyckax (OpMEI M pacmno-
JIOKEHUs TIOBEPXHOCTEH Ha dYEepTe}e yka-
3BIBAIOT B NpAMOYTONeHOH paMke, paspe-
TICHHOH Ha Heckonbko 4acTeil. B nepsoit
NOME@T 3HAK IONycKa, BO BrOpoil —
YHCJIOBOE 3HA4YeHHEe J0MycKa B MUILIM-

Tabanua 3.2. 3uaxu nonyckos $opMbi

H PACNONOMKCHHE

I'pynna
JIOTyCKOB

Bun nomycka

3Hak

Honyck
hopmbr

Jonyck pac-
TOTIOKEHHA

CymMMapHEIe
JONYCKH
dopMer

M pacnono-
HEHHUS

Honyck npsamos-
HeltnocT
Tonyck nnockoct-
HOCTH

Honyck kpyrno-
cTH

Honyck mmn-
PHYHOCTH
Jonyck nporis
HPOZOJILHOIO CE-
qeHHS

Honyck napan-
NENBEHOCTH
Jlonyck nepnen-
JHKY NAPHOCTH
Jlonyck naxnoua

Jomyck coocHo-
CTH

Jomyck cumMMeT-
PUHHOCTH
Iosnumonnsiit
HOTYCK

Jonyck nepeceue-
HRS oceit

Honyck pasmang-
HOTO Orenus
Jomnyck Topuoso-
ro 6ueHNs
Jonyck 6HeRHs B
3aJlaHHOM HATIpaB-
JIEHHH

Jonyck nonHoro
paznuansHoro Gue-
HUA

Jlonmyck noneoro
TopuoBoro Gue-
HUS

Jonyck dopmet
3a/1aHHOIO Npo-
¢uns

Honyck dopmMet
3aJaHHoH noBepx-
HOCTH

)

MeTpax, B TpeThed M NOCIEAYIOLUX -—
obo3HaueHne

OYKBEHHOE

(cm. puc. 2.51, 3.16).

0a3sl




S

J [

Pac. 3.23. Hanecenne monycka ¢opmer n pacno-
nomenun ocH (@) nan nnockocTn (6) cHMMeTpHR

([ 1]

Pamky crnenyeT BBITONHATL CINIOUI-
HEIMH TOHKMMM JuHHSMH. Breicota umdp,
OykB M 3HAKOB JIOJDKHA COOTBETCTBOBATH
pasmepy WpudTa pasMepHeix uucen. Ecnu
JOIMyCK OTHOCHTCS K TMOBEPXHOCTH WIIH
ee Npo( Uk, TO paMKy COENHMHAIOT CIIOLI-
HOW TOHKOM nuHMel, 3akaHuMBarouleics
CTpeNKOi C KOHTYpPHOH JMHUEN IMOBEPXHO-
CTH HIIM ee NpoJomkeHueM. Ecnu pomyck
OTHOCHTCSl K OCHM WJIH TINOCKOCTH CHMMET-
pHM, TO COENHWHMTENHLHAs JIMHHS NONKHA
OHTh MPONONKEHHEM Pa3MEPHOH JHHHM
(puc. 3.23).

Baszst 00603HayarT 3a4EpHEHHEIM Tpe-
YrONBHHUKOM, KOTOpHIH COEAUHSIOT C pam-
KOl TOHKOH cnmowHol nuHued. Tpeyrons-
HHK J0/KeH ObITh PaRHOCTOPOHHHM BBICO-
TOi, npUONHM3UTENEHO PpaBHOM pasMepy
wpugTa pasMepHeIXx yHcen. Eciu 0Gazoit
ABNIAIETCA [MOBEPXHOCTH WIH €€ Mpoduib,
TO OCHOBaHHE TPEYroNbHHKA PACrOJararoT
Ha KOHTYPHOW JIMHUM MOBEPXHOCTH WIIK HA
€e nponomxenuy (puc. 3.24). Ecim Gazoit
ABIISETCA OCh WJIM MNOCKOCTh CHMMETPHH,
TO coenMHUTENbHAS JMHUA NOMKHA ORITH
NpofojpkeHyeM pasMepHON JuHUM (CM.
puc. 2.51, 3.16).

/!

[

a) 6)

Puc. 3.24. OBo3nauenne Gazoboil nonepxnocTu:
4 — Ha KOHType AeTany; 6 — HA BEIHOCHOM JMHUH

Paspewaerca nonyck GopMEl M pacro-
NOXEHHA TOBEPXHOCTH TIPUBOAMTE Tek-
CTOM B TexHH4YecKHX TpeboBanusax. Kak
NpaBUIIO, ITO JenaeTcsi B TeX Ciyvyasy,
€CNM  OTCYTCTBYeT 3HaK BHAA paomycka.
Texcr pomken copepxarb BHI [OmMycKa,
yKasaHue TOBEPXHOCTH W 0a3sel, uncnosoe
3HAYEHHE RAONMycKa. YHCNOBEIE 3HayeHus
nonyckoB (OPMEL H PaciONOKEHHS MTOBEpX-
Hocreif npusenensl B TOCT 24643-81.

ITopepxHOCTE peTand He sBISeTCH
abconmrotHo rmmankoH. Ha Helt wuMerorcs
HEPOBHOCTH, (opMa M pasMep KOTOPHIX
3aBUCAT OT Marepuana geTamu U crnocoba
00paboTKM TOBEPXHOCTH.

COBOKYTHOCTE HEPOBHOCTEH MOBEPXHO-
CTM JIETAJlH C OTHOCHTENIBHO MalBIMK
1araMM, BBUIENCHHBIX © MOMOIIEID Gazo-
BO#l JUIMHBI, MpencTapnseT coboii mepoxo-
Barocth noeepxHocTH ('OCT 2789-73%).

TpeGoBaHus K 1IEPOXOBATOCTH MOBEPX-
HOCTH ycTaHapnueatoT Oe3 ydera nedex-
TOB MOBEPXHOCTH, K KOTOPBIM, Kak mpa-
BIJIO, OTHOCATCS pE3KO BBIIENSAIOIIMECS
OTACNBHBIE HEPOBHOCTH (LIAparMHbl, PaKo-
BHHBI, 3a60MHBI U T.N.), T.€. Npexnonara-
€TCH, 4YTO MOBEPXHOCTE HE CONEPNKHT
netdexros. IllepoxoBaTocTh XapakTepUsy-
eTcs CIeRyIONMMH NapaMeTpamu:

Ra — cpenxee apu¢MeTHYECKOE OTKIIO-
HeHue npodHis;

Rz — BBICOTa HEPOBHOCTEH mPOQUIA
10 NeCATH TOYKAM;

R .x — Haubonpuias BeICOTA NPOGHIS;
S, — cpenHuii Lar HEPOBHOCTEH;

S — cpenHMi LIar MeCTHBIX BBLICTYIIOB
npods;

tp — OTHOCHTENBHasA OMopHas NIHHA
npotuis, rie p — 3HaYeHHWE YPOBHA CEYe-
HHs npoduis.

[NapameTrp Ra #ABNAETCH NPEAMNOYTH-
TeNbHBIM K3 NEPEYHC/IEHHBIX BEHILIE Iapa-
METPOB.

YucnoBble 3Ha4eHWA CpPeNHEro apugme-
THYECKOT0 OTKIOHEHMs npoduns Ra
mpvHUMaioTcs B mpemenax ot 100 no
0,008 mMxM.



[IpeATIOYTHTENBHBIE 3HAYCHHS MapaMeT-
pa Ra B 9TOM JHanasoHe 100; 50; 25; 12,5;
0,025; 0,012. JlonyckaeTcsi HCOONB30BaTh
3HAYEHHA TIApaMETPOB M3 HYHCIIOBOTO pAfa
100; 80; 63; 50; 40; 32; 25; 20; 16; 12,5, a
TAKIKE YUCIOBBIE 3HAYEHUA 3TOTO pajia, Mo-
fencHHbE Ha 10”7 (n — Uenoe YMCo), mpH
YCIIOBUM, YTO MONYYEHHOE MoCne JerneHus
3HayeHHe JnexuT B uurepsane 100
0,008 MkM.

Yucnoeeie 3Ha4YeHHA rapaMerpa epo-
XO0BarocTH Rz NPUHHMANOTCA B IIpelEnax
or 1600 mo 0,025 mxm. [Ipepnoyrurens-
HBIE 3HAUCHHMA MapameTpa Rz B 3ToM OMa-
nazone 400; 200; 100; 50; 25; 12,5; 6,3;
3,2; 1,6; 0.8; 0,4; 0,2; 0,1; 0,05; 0,025. Jlo-
MYCKAeTCA HCIONb30BaTh 3HAa4YeHHs [apa-
MeTpoB U3 uucnoBoro pspa 1600; 1250;
1000; 800; 630; 500; 400; 320; 250; 200, a
TaKXe YHCNOBLIC 3HAYCHUA 3TOrO papa, mno-
nenendeie Ha 10" (n — uenoe 4ucno), npu
YCIIOBHH, 4TO MOIYYEHHOE Mocne RAENneHHs
3H@YEHWE JIEXKUT B MHTepeane 1600 ...
0,025 Mxm.

IllepoxoraTocTs NoOBepXHOCTEH 0003HE-
YAKOT HA 4YEPTEXE IS BCEX BEIMOIHAEMBIX
N0 JaHHOMY 4YepTexy MOBEpXHOCTeH H3ne-
JIUs HE3aBUCUMO OT MeTonoB ux obpasosa-
HUf, KPOME [IOBEPXHOCTEH, IICPOXOBa-
TOCTL KOTOpEIX He o0ycrnosneHa Tpebosa-
HusimMu xoHeTpyximH (TOCT 2.309-73%).

Jna ofo3HaueHHs LIEPOXORATOCTH HA
HEPTEME MCMONB3YCTCH YCIOBHBIH 3HAK
(puc. 3.25). Bricota A npuHUMaeTCs pas-
HOf BHICOTE pPa3MEPHBIX 4HCEN, BEICOTA
H= (1,5 ... 3)h. Tomuupa nuHUI 3HAKOB
NpUONU3NTENEHO PaBHA NONOBMHE TONIIH-
HBl OCHOBHO} NTMHMM Ha ueprexe. Jomyc-
KaeTCa MPUMEHATL YCIOBHOE 0603HAYEHHE
Buza obpaborku (puc. 3.26, a—s). B obo-
3Ha4YE€HUM ILIEPOXOBATOCTH IOBEPXHOCTH,
BUZ 00paboTku KOTOPOH KOHCTPYKTOPOM
HE YCTaHARNHBAETCH, MPUMEHAIOT 3HAK [TO
puc. 3.26, a. IloBepxHocty, oGpabaThiBae-
MBlE C ynaneHHeM CIos Marepmana (Tode-
HueM, ¢pesepoBaHieM U T.I.), 0003Ha4YaOT

3HaKoM, H3cOpaxkeHHBIM Ha pHC. 3.26, 6.
IlosepxHoCTH, OGpabareiBaeMeie Oe3 yna-
JNICHUA CI0S MaTepHalia (JIMTLEM, KOBKO,
WITAMITOBKOH M T.[.), a Takke MOBEPXHO-
cTd, He obpabaTkiBaeMEle 110 JAHHOMY 4Y€p-
TexXy, 0603Ha4aroT no Tumy pHc. 3.26, 6.

THIB HarpaBreHdss ~ HEPOBHOCTEH
MOBEPXHOCTH H MX yCIOBHHE 0003Haye-
HHA TpHBEReHsl Ha pwuc. 3.27. Yxazauus
O HAMpaBIeHWN HEpPOBHOCTEH MPHBORAT Ha
qyepTexe mpH HeoOXonMMOCTH.

INapamerp mepoxoparocTu B 0603Ha%e~
HUM YKa3BIBAKOT: AJs napamerpa Ra — Ge3
cuMBona, Hampkmep 0,8; mis OCTaNBHBIX
napamMerpoB — MOCHE COOTBETCTBYFOLIETD
cuMeona, HanpumMep Rz 25. Yucnossie 3Ha-
YeHUsl MMaPaMETPOB LIEPOXOBATOCTU YKasbl-
BAKOTCHA B MEKPOMETpax (MKM).

Buy o6paboTku MNOBEPXHOCTH YKa3bl-
BAIOT CNOBaMU Ha MONKE 3HAKA TOIBKO

4 6)
a) o

T 60° =
= é 2)

//? il

Puc. 3.25. OGo3nauenne WepoxoBaTOCTH HA Hep-
TeKe:

a — mnapameTp mepoxosaroctH; 6 — BHi o6pa-
GotkH; 6 — 0ajoBas [THMHA;, 2 — HAampaBJeHHE
HEpoBHOCTEH

7.
a) 6) 6)

Puc. 3.26. Ycnoewoe o6o3uauenue suaa obpa-
GoTku:

a — B 00paboTKH He yCTaHABIIHBaETCA TI0 A&HI0-
MYy YepTexy; 6 — 0bOpaborka ¢ ynancHieM clios ma-
Tepuana, ¢ — obpabotka Ge3 yianeHUA CNOK Mate-
prana wix 06paboTka 110 AaHHOMY YEPTEXKY He Mpo-
H3BOIIHTCH
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Pnc. 3.27. Yehosubie 0603HaueHnA HANPaBIEHHR
HEPOBHOCTEH:

a — napawieNnsHoe H306pakeHmo TIOBEPXHOCTH HA
HepTexe, § — NeprneHVKy ISpHoe; 6 — NepeKpeniv-
BAlOLHECH; 2 — IPOH3BOJIBHOE; 0 — KpyrooOpas-
HOE; & — pajfaiLHOC

B TEX CIy4asiX, KOra OH ABISIETCH eXWHCT-
BEHHO HpHMeHHMIﬂM I l'lOJIy‘-IEHHﬂ 'Ipe-
OyeMoro kadecTBa [MMOBEPXHOCTH, HANpH-
mep: «llonuposatey», «1JaGpUTe» M T.I.

H3obpaxennoe B kayecTee mOpHMepa
Ha puc, 3.28 ob6o3HayeHHe MIEpOXOBATOCTU
TOBOPHT © TOM, YTO NOCNE MOJHPOBKH
cpenHee  apU(METHYECKOE  OTKJIOHEHHE
npoduns omkHO cocTaBuTE Ra = 0,2 MkM
Ha Gasopolt e / = 0,25 MM. Hanpasne-
HHEC  HEpPOBHOCTEH  NeprNeHONKYISPHO
THHKH, W3oOpaskaroniell MoBepXHOCTh.

OueHr yacTo Ha ueprexax o603Haye-
HHE [IEPOXOBATOCTH COHUEPXKUT TOJBKO
napamerp (Ra, Rz, R, v np.) Ges ykasa-
Hus puna o6paboTkd 6GasoBoii AMUHBI M
HanpasneHss HEPOBHOCTU. B 3THX cygasx
NpuMeHsoT 3HaK 0e3 NONKH (CM. uepTexn
neraneit).

Honupobame

Puc. 3.28. Tlpumep obo3sxadenns wepoxosaTocTn
HA YepTexax

adpume
a ; s/ _Ra5/ 95
‘4 - M 4
a) 6)

Prc. 3.19. ¥nponennoe 06o3nayeHne mepoxosa
TOCTH Ha YepTeKe:

a — Ha u3o0paxeHyt; 6 — paybACHEHUE B TEXHHYE-
ckix TpeGoBaHHAX ,‘

JlonyckaeTcsi NMPUMEHATH YIPOUICHHOE
oboznadenue wiepoxoeatoct (puc. 3.29)
C COOTBETCTBYKIHM PpavbfiCHEHHEM €ro
B TEXHMYECKHX TPeGOBaHMAX. |

OGo3HaueHHe IIepOXOBATOCTH MOBEPX-
HOCTH OOBIMHO pacronararoT Ha JHHHAX
KOHTYpd, BBIHOCHBIX JIMHHAX, Ha [TONKAX
IMHuii-BeIHOCOK  (cM.  pumc. 2.27, 2.51
3.16).

Ilpu yxasaHuy OOMHAKOBOH INEpOXOB2
TOCTH [ BCEX [OBEPXHOCTEH JeTaiu
of03Ha4YeHMe MIEPOXOBATOCTH ITOMEIAaT
BMpaBoM BepXHEM Yy YepTexa U Ha
uzobpaXkeHHe HE HAHOCAT, IpH ITOM pas-
MEpBl ¥ TONIUMHY JHHMH 3HaKa yBeNH4YH-
BaroT nmpumMepHo B 1,5 pasa (cm. puc. 1.2,
2.25; 2.26, 3.15). 4

Ecniy Heofxonumo YKa3are OFMHAKO-
BYIO INEPOXOBATOCTH TOJNEBKO JUIs YacTH
MOBEPXHOCTeH, TO Ha HM300paxeHHe 3THX
noBepxHocTelf  3HAK  LIEPOXOBATOCTH
HE HAHOCHT, & B [paBOM BEPXHEM YTy
yepTeka nomMewaoT ob6o3HaueHue Tpebye-
MOl IMepoXoBaTOCTH, a 3a HMM — 3HaK
1o puc. 3.26, a (cM. puc. 2.27, 2.51, 3.16).

INpasuna HaHECEHHA HAa YEPTEXH M3Me-
Tuit MOKpEITHH  (3amMTHEIX, JEKOpaTHB-
HBIX, NEKTPOH30MALMOHHbIX H T.IL.), 4 TAK-
K€ MOKasarene#l CROHCTB MaTepHanos,



noiy4aeMelX B Ppe3ylnbTare TepMryecKol
§ ApYTHX BHJIOB 06paboTky, ycTaHaBIH-
paer [OCT 2.310-68*.

OG6Go3HaueHme [OKPHITHS HIIH BCE JAaH-

HLIE, HeoOXOHHUMEIE IS BEHIMOMHEHHS
MNOKPHITHA, OPHBOOAT B TEXHHUYECKHX Tpe-
OoBaHHAX  TIOCHE ClioBa  (MOKPBITHED

(cm. puc. 2.26, 2.27).

Ecnu HeoOXOOMMO HAHECTH NOKPHITHES
Ha TMOBEPXHOCTb, KOTOPYIO HENb3s OHHO-
3HAYHO OMPENENHUTh, TO €€ OOBOIAT YTOI-
MEHHOH LWTPHXIMYHKTHpHON nuHuel, 06o-
3HayaT OnHOH OyKBOH, NPOCTABIAIOT pas-
MEpHl, ONpeleNAoNHe MoNoXeHne Mo-
BEPXHOCTH, M JENAlOT 32lHCh B TEXHHYE-
cknx TpebopaHusaX «IIokperTvie moBepxHO-
cru A...» (cM. puc. 2.17).

Ha ueprexax m3menu#l, moasepracMbix
TepMHYeCKOH W JApPYTUM BHAaM obpabot-
KM, yKa3blBalOT MOKa3arelll CBONCTB MaTe-
pranos nocne obpaborku (cM. prc. 2.51,
3.16). I'mybmny o6pabotkn 0603HaYaKT
6yksoii k (puc. 3.30).

IlpaBina HaHECEHMs Ha YEPTEeXH yKasa-
HWI O MEpKMpPOBEHHMH M KIeHMEHUH ycTa-
Hapnugaer 'OCT 2.314-68*.

VYkazauHe o0 KIelMEHHH MOMEIIalT
TONBKO B TEX CIy4asx, KOrAa HeoOXOomuMO
NpenycMoTpeT: OMnpelelieHHOe MEecCTO Ha
M3[eniny IUs HaHeceHWs KieliMa, ero pas-
MepH! # cnocod knefimenus.

MecTo HaHeCEeHMS MapKHPOBKH WM
KneiiMa Ha p300pakeHAH OTMEeqaloT TOY-
KOH H COENMHAKT ee C NHHHEH BLIHOCKOM
CO 3HaKAMM MAPKHPOBaHWA HIH KneiiMme-
HHA (puc. 3.31). VkaszaHne o Mapkuposa-
HHH U KnefMEHHH MMOMEIAIOT B TEXHHYE-
CKHX TpeGOBaHMAX MOA COOTBETCTBYIO-
IIMM [TYHKTOM.

TBY h0,8...12; HRC50...55

Puc. 3.30. Hanecenne noxazarenei

CBOHCTB MATEPHANIOB

Ha uepTtexax meraseii mpuBOIAT CBEIE-
HAA O Marepuase, U3 KOTOporo M3roTaBiu-
BAETCS JeTallb.

O6o3naueHus wmatepuanos — pasfiens-
IOTCA Ha rpadmyeckne B yCIOBHBIE TEKCTO-
Boie. I'paduueckne o6Go3HaueHHs HCMOJb-
3yKWTCA Ha  u300paxeHHAX  M3MENHH
(cm. 2.29). I'padnueckre obo3HAYCHUS Je-
nator u306paxeHne Gonee 0Opa3HLIM U HH-
(opmatusHbiM. OpHako OHH HE MOTYT
HaTh MONHYK MH(OPMALHKIO O Marepraaie,
HEOOXO[MMYIO [JI8 M3rOTOBJIEHMA JETallu.
IToaToMy B OCHOBHOH HajanMCH 4YepTEXa
NPHUBOJAT TEKCTOBY0 MH(OPMALKMIO O Ma-
TepHane JeTand, KOTOpYK MHalT B BHIE
YCIOBHOIO 0603HAYEHHS.

TpeGopanus Kk mnpasmwiiaM YCIIOBHOTO
0003HaueHHsT MaTepUasoB YCTAHABIIMBAKOT
coorsercTeylomue craugaprel. OGo3Haue-
HHE JOJDKHO XapaKTepH30BaTh MaTepHal
MO BCEM INPH3HAKAM, YCTaHOBNEHHBIM
B CTAHAapTe WIH TEXHHYECKUX YCIIOBHSAX
Ha 3107 -Marepuan. O0o3HaueHue He HOMK-
HO JIOMycKaTh pPasiAYHBIX TOJNKOBAHMUH
H conepikarb H30BITOUHYIO HH(OpPMALMIO.
O6o3HaueHHe 3aNMMCHIBAETCA B ONMH Ps)
cnopami, Oykeamu ¥ uugpamu. B o6o3Ha-
YeHHe Marepuana IOJKHO BXOOMTH 000-
3HaYeHHE CTaHAapTa MAM TEXHWYEeCKHX
YCIHOBHIf Ha 3TOT MaTepHas, KOTOPOoe 3aIH-
CHIBAIOT MOCNE BCEX NPH3HAKOB Mare-
puana. Jlomyckaercs nepeHocuth 0603Ha-
YEHHE MaTepuana Ha Jpyryl CTpOKY.
B sToM cnyuae ocraBinascs Ha npemmect-
pyromelt cTpoke yacTh 0003HAYCHHSA JONXK-
Ha 3aKaHYMBaTBCH PA3JICNHTENbLHBIM 3Ha-
koM neduc. He nonyckaercs nepeHoc vac-
TH MPHA3HAKA MaTepHana.

8 A

Puc. 3.31. Vkazande 0 mapkupoBa-
oMM (a) M knelimennn (6)




B OConbmIgHCTBE Cly4aeB YCIOBHOE
0003HaueHNe MaTepuana BKIOYAET HanMe-
HOBaHHE Marepualla, MapKy MaTepHala,
HOMEp CTaHJapTa, B KOTOPOM yKa3aHa Xa-
paKTEPHCTHKA [AHHOTO Marepuana. B psne
CTy4acB B JIOMONHEHHE K YKa3aHHBIM CBeE-
JEHHAM O MaTepHane HOOaBNAT reoMer-
pHYECKYIO XapaKTepHCTHKY Mpoduns —
Kpyl, IIECTArPaHHMK, KBajpar M T.n. —
¥ COOTBETCTBYlomMi cranzapr. Jlomycka-
erci HE MHcarb HAMMEHOBAHHE Mare-
puana, eclii OHO B COKpPALIEHHOM BHJIE

cTajis, OpoH3a, NIaTyHb, aMIOMMHMN, Heme-
TaNIMYeCKHe MaTepransl.

B 351eKTpoTeXHHUECKOl MPOMBILIIEHHO-
CTH Kpome
HBIX MAaTe€pHalloB 00IIero MalllMHOCTpoe-
HHS HCTIONB3YIOTCH CNEeUHaibHBe MPOBOJ-
HHKOBBIE, MOJIYNPOBOAHUKOBBIE, 3JIEKTPO-
H30JIALIMOHHLIE,
0603HaYEHHs KOTOPBIX MPHBENEHEl B COOT-
BETCTBYIOLINX CTaHapTaX.

OTMEYEHHHIX KOHCTPYKLHOH-

MArdHHTHBIE MaTepHaIHl,

MpYCYTCTBYET B 0003HAYEHHMH MapKku Mare- Tipuveper  ycnosHbX  o6osHaeHmi
prana. Hanpumep: crams — Cr, 6pomsa — MaTepHalioB, M3 KOTOPHIX H3rOTABNHBA-
Bp, natynb — JI u T.I. IOTCA JeTald, npuBeaeHsl B Tabm. 3.3,

B coBpeMEHHOM MAILIMHOCTPOEHHH Hau-
Gonee IMIMPOKOE MPHMEHCHHE HMMEIOT yTyH,

a TAKXKe Ha yepTexkax JeTaned B B cneuu-
¢ukaunax s pasjiene «Marepuaney.

Tabnuna 3.3. Yenoernsie 0603nAY€HNA MATEPHANOB

HauMeHOBaHNE MaTepHaTa

Yenoensie 0603nauenna

YrnepoaucTas craik 06sikHOBEHHOTO Kavectsa (TOCT 380-94)
mapku Cr3

Cr5TOCT 380-94

CoproBoit ipoKaT YriiepoAHCTOH CTAH 0GEIKHOBEHHOTO Ka4ECTRa
(F'OCT 539-80) mapxu Ct5 xpyrioro npouns nnamerpom 30 MM
(coprament o FOCT 2590-88)

30 I'OCT 2590-88

Kpyr 5 TOCT 539-80%

YinepommcTas ka4ecTBEHHAS KOHCTPYKLMOHHAS CTallb
(TOCT 1050-88) mapkn 35

Crans 35 TOCT 1050-88

JleruposanHas xoHcTpykiHoHHas ctane (TOCT 4543-71%)
mapku 40XH

Crans 40XH I'OCT 4543-71*

Ornusxka u3 ceporo yyryna (TOCT 1412-85) mapku CU25

CU25roCr-1412-85*

Onopsxpan nureiinas 6potsa (TOCT 613-79) mapxu BpO@10-1

BpO®10-1 TOCT 613-79

be3onoBannas 6ponsa, o6pabaTsiBacman nancHHeEM
(TOCT 18175-78*), mapxu BpAXK9-4

BpAJK9-4 T'OCT 18175-78*

Jlarynnsiit pytox (TOCT 2060-90) kpyrioro ceueHHs THAMETPOM
10 MM, maryue mapxs JI60

Tpyok J160 xp. 10 TOCT 2060-50

Amomunnenklit nureiinsii cras (TOCT 1583-93) mapxu AJl4

Amomuunii AJI4 TOCT 1583-93

®roponnacr-4 (TOCT 10007-80*) mapku 1T

®@topoiuacr-4 I1 TOCT 10007-80*

L.poBonoka ans anexTpoTeXHHYECKUX Lenell, HEeH30MpPOBaHHas,
W3 KOHCTRHTaHOBOrO cliasa MapkH MHMu-40-1,5

(r'OCT 5307-77*), xononHoznedopmuposanas (J1), kpyrnoro cese-
Hus (KP) amamerpom 3,5 MM, HopmaneHoit Tourocts (H) uaretos-
Nenun, markas (M), B 6yxtax (BT)

Iposonoka JIKPHM3,56T
MHMp40-15 TOCT 5307-77*

Crane oneKTpoTEXHHYECKAA XONOIHOKATAHAA AHHIOTPOITHAA ITHC-
ToBas (IOCT 21427.1-83*) roymuuHoii 0,50 mm, nmprnof 750 MM,
AnuHoi 1500 MM, HopManeHo#H TOUHOCTH Npokatkk H, ¢ Hellmocko-
CTHOCTRIO Knacca 1, ¢ nokpsitHeM Buga M, ¢ koadhHimeHTOM
3anoNHeHus rpy1niel b, mapku 3411

Jiuer 0,50x750x1500
H-1-M-B-3411
roCT 21427.1-83*

Crane anexTpoTEXHMYECKas XOJI0AHOKATaHaS aHH30TPONHAA
(I'OCT 21427.1-83*) pynosHas TomumHoit 0,35 MM, tuupHHOH
1000 mm, nopsiteHHOH TOUHOCTH npokatkH (I1), ¢ mokpeITHEM
Bua 3T, ¢ koapHHUHEHTOM 3ano/iHeHHs rpynns! A, Mapky 3412

Pynon 0,35x1000 T1-3T-A 3412
TOCT 21427.1-83*




Oxonuaitue mabn. 3.3

HaumeHoBaHue MaTcpuana

Venosupre ofioatadeliti

CraJlb MEKTPOTEXHHYECKAS HCIEIMPORAHHAS IEHTOMHAS
(roCT 3836-83%) xononuokataHas HopMabHO#H TouHOCTH (H)

T10 TONMIMHE H MHpHie, 006pe3nas HANAPTOBAHHASR, TONLMIOH

1,0 My, WwupuHOH 15 MM, ¢ pasMEPAMH 1 1IDEAETBHBIMM OTKIOHE-
nuani 1o I'OCT 503-81*, mapku 20880, 2-# rpynnkl rnosepxHocTH

1-0.1 x 15 FOCT 503-81*
T8 508802 TOCT 3836-83*

Nen

®enonnact (IOCT 5689-79*) rpynmnet X1 uepnore 11seTa Ha ocHo-
e (enonsHOi HoBonaynoi cMomsl 010

@enonnact XK1-40 ueprniii
I'OCT 5689-79*

TInacTHK CTOMCTHI 3MEKTPOTEXHIUYECKHMH THCTOBOH
(TOCT 25500-82*) na ocnose ¢renoNkHON CMONTLI H HEMNONO3HOH

IMnactux 111-10,0'OCT 25500-82*

Gymarn Thna 111, Tonmmsa mucta 10 My

TTomucrupon (TOCT 20282-86*) mapku 151, HeoxpatieHHBIiH,

noeepxHocTHo 00paboTansii, Nepeore copTa

IMCM-151 «C» nepseiit copT
I'OCT 20282-86*

Texcronurt 3nekrporexiuueckuii muctoBol (MOCT 2910-74%)

Mapku A TonmuHoi 10 MM

Texcronut A-10,0 TOCT 2910-74*

Tetunakce anekTporexHuyeckuit mictoBo# (FOCT 2718-74%)

mapk# V-1 Tonmunoit 12 mm

Tetunaxc V-1 12,0 'OCT 2718-74*

@oerupoeanElii crexknorekcTonHt (FOCT 10316-78*) s neyar-
HBIX [UIAT BBICIUETD COPTA, TONMHHOH 1,5 MM, ofnHIOBaHHEIH
C JIBYX CTOPOH METHO# 3MEKTPONHTHYECKOH ra/lsBaHoCToHKOH

foneroit TommuHOH 35 MKM

C®-2-35T-1,5 B.c.
I'OCT 10316-78*

©ubpa (TOCT 14613-83%) mapku ©I (3MeKTpoTEXHUHECKAS),
NIePBOre copTa, ToNHHo# 0,60 MM, B THCTaX, YEPHOIC LIBETA

bubpa ©I mct 0,6 | ¢, yepnax
I'OCT 14613-83*

Cmona o6peanas myckoBut (I'OCT 13753-86*) mapkn CMOILL{
(cmona o6pe3nas MyCKOBMT JUIA ETKOepKaTeneit) anuuol

100 MM, umpunoii 50 MM

Cmroga CMOILL 100x50
I'OCT 13753-86*

MaruutotBepaslit nutoii marepuan (FOCT 17809-72%)

mapku FOH[T K35T5BA

Crnnas FOHJI K35T5bA
I"OCT 17809-72*

MarrnTtoTeepastii cneyennbid Matepuan (IOCT 21559-76*)

mapku KC37

Marepuan KC37 FOCT 21559-76*

3.3. Cneynduxauma u cOopoyuHblii
yepTex

Croeundukauns u cOopouHbli HepTex
H3MIeNMA OTHOCATCH K pabouel! KOHCTpyk-
TOPCKOHl NOKyMEHTalHK. 3Ta JOKYMEHTa-
L¥s paspabareIBAETCH MOCNE BHIIOIHEHHS
qeprexa obIero Buna u ueprexeil neraneii.

OCHOBHLIM KOHCTPYKTOPCKHM JOKYMEH-
TOM 1N cOOpOYHON eAMHULEI, KOMIUIEKCA
n koMmiexta nmo FOCT 2.102-68* sasns-
€TCa cnelu(UKALMA, KOTOpas MPEACTaB-
nser coboil mepeyeHbp COCTABHBIX 4HacTeii
U KOHCTPYKTOPCKAX NOKYMEHTOB [Uisi KOH-
KkperHoro mipenus. HeobxoauMocTs cre-
l.[H(IlHKaL[HH KaK CaMOCTOATENbHOTO KOHCT-
PYKTOpCcKOTO  IOKyMeHTa  00ycnoBneHa
HOTPEGHOCTSIMH HU3roTOBACHHA, KOMILIECK-

TOBAHHUS KOHCTPYKTOPCKHX JIOKYMEHTOB,
TUIAHMPOBAHKA 3amycka W3je)uii B MpOu3-
BOJICTBO.

QopMy ¥ MOPAAOK 3aMONHEHHA CrEUH-
¢uxaunn ycranasnusaer NOCT 2.106-96.
Creundrkauute cOCTAaBIAIOT Ha NHCTax
¢opmara A4 no ¢opme, NpHUBeNEHHONA
Ha puc. 3.32,

B crneungukauuio BHOCAT COCTABHBIC
YacTH, BXOIAIOME B MH3/AENHE, & Takxe
KOHCTDYKTOPCKHE ~ JOKYMEHTH,  OTHOCH-
HMecs K M3XEAMI0 B LENOM H €r0 COCTaBs-
HBIM YacTSM.

B ofmem cnyuyae creqd@UKanis Cco- |
CTOMT H3 pas3/ieJioB, KOTOpble pacrona-
raioT B clienyrolneli NocneroBaTensHOCTH:
NOKYMEHTalMs, KOMIUIEKCE, CcOOpoyHble
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Puc. 3.32. Qopma cnensndpuKanuu

CNHHHLBl, AeTany, CTaHIApPTHBIE H3MENNd,
TIPOYHE W3AETNHSA, MATEPUATLI, KOMILIEKTHI.
B 3aBucuMOCTM OT cocTaBa H3AENHA
HEKOTOpHIE pa3leNsl B CHelddHKalHH
MOryT  oOTCyTCTBOBaTE. Crnenmdukaiys
winenus  «Motop-penykrop»  (puc. 3.33
1 3.34) npencrasneda pasnenamn «Jloky-
MeHTauus», «COopouHple  eAMHHLL,
«lletamu»,  «CrangaprHele  H3NENHAY,
«Mareppanbiy. Tak kak B KOHCTPYKUHMH
«Morop-penykropa» (cm. puc. 3.1) He mpe-
IYyCMOTpEHbl  KOMIUIEKCH,  KOMIUJIEKTBI
H HECTAHAAPTHLIE M3JENMA, NPHMEHEHHbLIE
N0 TEXHHYECKUM YCIIOBHAM (Ipouue H3/e-
Ius), TO COOTBETCIBYIOLIME pa3fesibl
B cneli¢uKalME OTCYTCTBYIOT.
KOHCTpYKTOPCKHE JOKYMEHTHI Ha H3/e-
nwe B pasgen «JloKymeHTaums» 3aIlHCH-

&
BAlOT B [MOCHEI0BATENLHOCTH, B KOTOPOii
oun nepeuncnenst B [OCT 2.102-68*
(cM. Tabm. 1.2).

[Iprmepsl MOCTEAOBATENLHOCTH 3307
HeHus  pasfena  «JlokymeHTalusy —
cM. pHc. 3.33 u 3.35.

B pasmenax «Kommnekcem, «C6opodf
Hble eMUHHLBY, «JleTann» 3anuck ykalaHn-
HBIX M3AENHil MpOU3BOAAT B MOPSJAKE BO3-
pactanus umdp, BXOAAMKX B KIaccHpnka-
LMOHHYI0 XapakTepycTuky w3nemms. Coo-
pounas epuHuna «lllectepHa», 3aHeCEH-
Has B crnenudukaumo uszpenus «Motop-
peaykrop» (cM. puc. 3.33), UMeeT Kiacch-
¢uKanponHYl0 Xapakrepuctuky 303711,
[I03TOMY B CHEHHQ}HI{R[{HH OHa 3anucaHa
padbie, 4eM cOopouHas enMHHLA «AeK-
TPOABUTATENbY, Y KOTOpOH KiaccHpHKanu-
71
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Puc. 3.33. Cneuuduxanun ussenns «Morop-penyxrop»

OHHOI XapakTepHCTHKON ABNAETCA COYeTa-
Hie 521721. B Takoii e mocnenosatenb-
HOCTH BMHCAHBL B CHelU$HKALMIO JETAIH.
Heramn ¢ onuuakoBoW KMacCHbHKALHOH-
HOH  XapakTepucTHKON  peKoMEeHAYeTCH
3aMNHCEIBATE B COOTBETCTBHHM C TMOPSIKO-
BbIM HOMEpOM (pHc. 3.35, no3. 6—9),

oA

Ecmu B paspenst «Komnnekcen, «C6o-
POUYHEIE EeMMHHLED, «JleTann» BXOOAT
n3nenus, paspafoTaHHeie  pa3sHYHBIME
OpraHU3alpsMH, TO 3aNKCh HM3Nenwid npo-
H3BOOAT B asndaBHTHOM MOpsAAKe cOo4era-
H¥S Ha4albHbIX 3HaKkoB (OYKB) WHAeKkcoB
opraHusauuii-paspaboT4MKkoB, a  nanmee
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Puc. 3.34. Cnenupukanun utenns «Morop-penykrop» (0Konganue)

Blopsajnke Bo3pacTaHusa Ludp, BXOAANIMX

B 0003HaueHue.

Wsnemis, mpHMEHEHHEIE IO MEXroCy-
roCyNapCTBEHHEIM, OTpac-
TeBBIM CTaHIApTaM, a TAKKE MO CTaHjap-
Tam npeanpuatuii, oTHocAT k «Craunapr-

JAPCTBEHHEBIM,

HBIM u3genuaM» {CM. pHC. 3.34).

CranpapTHEIMH H3NEIMAMH 4alle BCEro
ABNAIOTCA MOMIKMMHUKH, KPENeXHbIe H3/1e-
IHsA, INEKTPOTEXHHUYECKHE H3IENnud H T.M.
BHauane BMHCHIBAIOT
H30eNns M0 MEXroCyAapCTBEHHBIM, Trocy-
IAPCTBEHHBIM  CTaHJapTam,
npeanpUaTHi

B creuudukaniio

H CTAH[APTaM
nos. 19—22).

OTPACHEBBIM
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Puc. 3.35. Coenuduxanun uigenns «pubop CI1-4»
B npenenax kamzno#l kareropud cTaH- OJIHOro CTAHAAPTA — MO BO3PACTAHHMIO
0ApPTOB H3/leNHsl OOLEeMHAIOT B FPYNNbl  OCHOBHBIX TAPAMETPOB HIH  pasMepoB
no pyHKUHOHANbHOMY mpu3Haky. O6wumo w3nenmws  (puc. 3.34, mos.  16—22,

BHAua/e 3aMMACBIBAIOT KPETeXHbIe ACTaNH:
OONTEI, BHHTHI, raiiky, IIMHALKH, IMMNOHKH
H T.A. (B nopagke andaswra), B npeienax
KaXI0ro HAMMEHOBAHHS — IO BO3PACTa-
HHI0 0003HaueHHsi CTAaHOApTA, 4 BHYTPH

puc. 3.36, nos. 10—18).

Paznen «[lpoune H3IACIHSI» CONEPKHUT
H3[leNAsA, MPHMEHEHHBIE MO TEXHHYECKHM
YCIOBHAM. 3anvch M3AeNHil NpousBoauTcs
00 OnHOPOmHBIM rpyInaM. Jambueimmii




B
g; g OBoanoyeHue Houmexobaxue Kon| Mpum.
Cmoxdapmubie uadenus
31 Bunmel TOCT 1491-80
EL 10 B.M2,5-6gx6,36.016 L
~ M B.M3-6gx8,36.016 22
12 B8M3-6gx10,36.016 2
113 lalka M3-6H5.016
FocY 5927-70 24
1 Joknenka 2x8.37.10
= rocY 10299-80 2
El Woddu MOCT 6402-70
- s 2,5.65 019 &
16 3.65F D19 24
lWalBu MOCT 11371-78
17 2,5.04.016 3
18 3.04.016 24
E
s Mweada FOCT 24733-81
& 19 ri6d 3 | X3X4X6
= 20 164 2 |Xsx7
:zs 21 Mnaonka OCT . 1
= 22 Cmotka OCY ... 2 {N5,n6
<
E Mpoyue uadenus
g 23 Koxdexcamop ... T4 1|01
'; 24 Tymdnep dexopamubHbio
g LTy 1 [s1.53
;‘:_ flucm
; < : ABBI.411237.037 =
Mae |Mucm| N” doxum. | Modn,
KonupoBan PopHam Ak

Puc. 3.36. Cuenuduxanus n3nensna «lIpubop Cll-4» (mponomkenne)

NOpAfOK 3amycH  aHallorvyeH MOPAAKY
3amucH cTaHnaprHelX nertaneil. B cneuu-
bukaupsx Ha snekTpoTexHHueckme M3C-
WA mopspok 3anmucHd TIPOYMX  W3NEnuit
MOxer OwiTh oOnpenesieH MOpgIKOM HX
32MIMCH B MEpeYHE INCKTPHYECKOI CXEMEL.
Ha puc. 3.36 u 3.37 usmenus nos. 23—27
pPacmooxeHsl B COOTBETCTBHH ¢ HMX 060-

3HAYEHHSAMH [0 JIATUHCKOMY a(aBHTy
(cm. rpady «lIpumMeuaHue»).

B paspen «Matepransn BHOCAT Mare-
pHAJE, HENOCPEACTBEHHO BXOMAIIHE B H3-
Jende, Takpe, kax kabenu, mposopaa, HIHY-
pHl, HeTENPOLAYKTHI, JJAKH, KPAcKH H T. Il
(cm. puc. 3.34, 3.37). Ilopsnok 3amucu Ma-
Tepnanos onpenened F'OCT 2.106-96.
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Puc. 3.37. Cneundukauun m3aenns «pubop CII-4» (oxonsanne)

Tlocne 3anonuenms rpad crnenuduka-
UMK CIEyeT CAENaTh CIEeNYIOIHE 3aMeda-
HUSA:

a) B rpade «DopMar» ykazueawT Qop-
MaTtbl  AOKYMEHTOB. Ecnmm  noxkymeHT
BBIIOJIHEH Ha NHCTax pasHoro (opmara, TO
B rpade TNpOCTAaBNAIOT  «3BE3JIOUKYY,
a ¢opmarst ykassisaior B rpade «IIpuMe-
TaHHEN B HopsKe BO3pacTaHus
(eM. puc. 1.9). Jins neranelt, Ha KOTOpHIE
HE BHINYIIEHBH 4Y€PTexH, B rpade ykasel-
Baror BY (Ges wueprexa). B pazmenax
«Cranpapraeie usnenus», «llpoune wsme-
mus» U «Matepuansl» rpady He 3amnon-
HAIOT;

6) B rpade «30Ha» yKa3wplBalOT O0GO3Ha-
YEeHHE 30HBI 4YEpTEXa, B KOTOpoil Haxo-
JMTCS HOMEP NO3HIMH COCTABHOH 4acTH;

B) B rpaje «[To3.» ykaswiBawoT mopsn-
KOBEIE HOMEpa COCTaBHBIX uacTel, Hemo-
CPE/ICTBEHHO BXONAIWX B cneuuduin-
pyemoe H3HENME, B IOCNENOBATEILHOCTH
3anucd MX B cneurukauun. B paspenax
«JJoxymentauus» u «Kommnexte» rpady
He 3aMoIHSIOT;

B) B rpade «ObOo3HayeHHey» YKa3HIBa-
10T 0603HaueHHe KOHCTPYKTOPCKHX HOKY-
MEHTOB M H3IeIHii B COOTBETCTBHH
c¢T'OCT 2.201-80 (cm. § 1.4). B pasnenax
«Crannapraeie usnenus», «[lpoune wm3pe-



ans» u «Marepuans» rpady He 3anoi-
HAOT,

n) B rpade «HanMeHOBaHHE» YKa3bl-
palOT HAMMEHOBaHHE HM3JIeNIHS B COOTBETCT-
BHH C OCHOBHOH HajilMChIO HA KOHCTPYK-
TOPCKMX JIOKYMEHTax 3THX u3jenmit. Jins
CTAHAAPTHEIX, NPOYHX H3IENUH U Marepna-
0B K HauMEHOBaHHK Jo6apnsrorcs o06o-
3Ha4YEHNA B COOTBETCTBHM CO CTaHjap-
TAMH M TEXHHYECKUMH YyCHosHaMu. B pas-
nene «JlokyMeHTauus» 3alHChIBAalOT TOJBLKO
HanuMEHOBaHHUE JAOKYMECHTA Ha JaHHOE CIic-
widunupyemoe usgenne:  «COopouHslit
yeprexn, «labapaTHbii gepTex».

INocne kaxporo paspmena crneuuuka-
MK CIlellyeT OCTaBHTh HecKoneko ceobon-
HBIX CTPOK IUIsi [AOMONHATENLHBIX 3amHcei.
JlommyckaeTca  pe3epBupoBaTe M HOMepa
NO3HIAT.

CGopouHblii uepTex sBISeTCA JOKY-
MEHTOM, Ha KOTOpOM MNpPHBOIATCH CBEJle-
HHA, HeoOXOmMMBIE QNS  HM3rOTOBNEHHS
(cOopkn) cOopouHOl enHHHLBL.

B obmem cnyuae cOOpouHbii uepTex
nomxked copepxars (TOCT 2.109-73*):

a) uzobpaxeHne cOOPOYHON enMHULbL
Jiaroliee MpeJCTaBleHUde 0 PacroioKeHIH
M B3aMMHOI CBf3H COCTABHEIX 4acCTel,
COCAIMHAEMHIX MO JZHHOMY  4EpTexy,
Y 00ecrneyrBalInee BO3MOXHOCTE COOpKH
Y KOHTpOJIst cCOOpOYHOI eHHLBL

6) pasmepsl, mpeAeNbHEE OTKIOHEHHA
H ipyrye napaMerpel B TpeGoBaHud, KOTO-
pele NOMKHBI OBITH BBIMONHEHH HIH MpO-
KOHTPONMPOBaHH MO JAaHHOMY cOopou-
HOMY 4epTexY;

L) yKa3aHHs O XapakTepe COmpsukeHuit
H MeTOJlax €ro OCyleCTBIEHHUS;

r) HOMEpa MO3MLMH COCTABHLIX 4ac-
TeH, BXOAINMX B H3NENHE, B TOYHOM COOT-
BETCTBHH cO cremudukanmeil Ha IaHHOe
H3nenue;

1) raGapuTHEIE pasMepsl H3JEIHs;

€) YCTaHOBOYHEIE, NPUCOCANHATENb-
Hhle W fpyrue HeoGXOLHMEIC CMpaBoYHbIE
pasmepsr;

X) MpH HEOOXOJHMOCTH TEXHUYECKYI)
XapakTepUCTHKY W KOOPAMHATBL LEHTpa
Macc.

B kauecTse nprMepa Ha puc. 3.38 npu-
pefieH  cOOpOdYHEIH  uYepTex  u3mends
«MoTop-penykrop». UepTex  copepxkur
n300paskeHie KOHCTPYKLMM, KOTOpOe NaeT
NpeACTaBlieHHe O B3aHMHOM Pacnosoxe-
HHU M COSAMHEHHH COCTaBHEIX YacTeii
¥ SBNSIETCA JOCTATOYHBIM 71 OPOBEACHHS
cOOpKH 3TOr0 H3NeNus.

Ha wu4eprexe OpHBENEHBI  pazMmepsl
M MPENeNLHBlE  OTKJAOHEHMH,  KOTOpHIe
AOMKHBI OBITH BBUICPXAHBL 1O JaHHOMY
ueprexy. MMeoTcs yKasaHHA O mocajkax
UHAHHAPHYECKHX  Jeraned, KOTOpHIE
BBITIONIHAIOTCA B Nporiecce cbopku.

Homepa nosuumili cocTaBHBIX gacTeif
NPHBOMATCA B TOYHOM  COOTBETCTBUM
co cneunukanueii Ha [JaHHOE H3NENHE
(cM. puc. 3.33, 3.34). ITpaBuna HaHeceHus
HOMEpOB no3uumit cm. B § 3.1.

[lonHasa  npopaboTka  KOHCTPYKLMH
MOTOP-PENYKTOpa BLINOJHEHA HA 4YepTewne
obmero Bnaa (cM. puc. 3.1).

YcranHoBoYHbe, rabapUTHBIE H MpHCOe-
JAVMHHTENbHBIE pasMepbl H3NENHs  [M0Ka-
3aHbl Ha raGapuatHoM ueptexe (puc. 3.39),
KOTOPBI MpenHasHayeH Jns TOro, YTOGH
JAaTe  HcuepmbiBatomlyro  HHopManuio
O BHEIIHUX OYEPTaHHAX [peAMeTa. YCTa-
HOBOYHBIE H TNPHCOSAHHHTENLHEIE pas-
Mepel H3MEeNUs Ha raGapUTHOM 4YepTexe
IOMKHBL OBITE yKa3aHBl C MpeaelNbHBEIMH
orknoHeHusMi. Ha rabapuTHOM uepTexe
HEe NPHBOJAT HAAMUCh, YTO BCE pasMEpPHl
SIBNSAIOTCA CIIPABOYHBIMH.

HiobpaxeHne Ha COOpOYHBIX uepTe-
®ax CNeJYyeT BHIIONHATE C YNPOIUEHHAMH
no I'OCT 2.109-73* u apyrum crasjap-
taM ECKJI. M306paxeHus pasnMuHbEIX BHIOB
COGNMHEHMH, THUIOBBIX JeTaneil M y3MoB
BHIMOJIHAIOTCA MO MpaspnaM, H3JIOXKeH-
HeM B § 3.1. Jlomyckaerca u3o0paXxarb
HEpacCeyeHHbIMKM COCTaBHBIE YactTH, Ha
KOTOpble OQOPMIAIOTCH CaMOCTOSTENLHBIE
cbopoyHble uepTeXM. THMOBBE, MOKYM-
HBlE H JIpyrHe IUMPOKO TMpHMEHSEMBIE
u3zenus JoNyckaeTcAd H3oOpakaTh BHEI-
HUMU odepTanuaMu (cM. puc. 3.38). Ceap-
HOE, IadHOE, KJICEHOE H TOMY HOJIOGHOB
W3feNnHe K3 OHOPOOHOIO MarepHana
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Puc. 3.38. Odopmnenne chopousoro yeprexa
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Puc. 3.39. Odopmacune rabapamioro Yeproka

8 cOope ¢ ApyriMH H3JENHAMH B pa3pesax
¥ CEUeHMSX IITPHXYIOT B OJIHY CTOpOHY,
u3o0paxias rpaHdlbl MexIy AByMS H3Je-
NUAMM CTLIOIMIHBIMH OCHOBHBIMHM JIMHHAMM
(puc. 3.40).

Jlonyckaercs coBMelieHue cheumduka-
UHH co cOOpodHEIM YepreoM TpH YCIio-
BHH uX pa3MeclieHus Ha JmcTte (opMaTa
A4, npu srom cnenuuKanuK paciojara-
0T Huke rpaduueckoro wuszobpaxeHus
U3JleNnua W 3afONTHAIOT €e B TOM XKe [10-
pixke ¥ mno Toil we dopme, 4TO U CrElH-
ukanmio, BHIIONTHEHHYI0O Kak CaMOCTOS-
TeNbHBIH  KOHCTPYKTOpPCKHIT  JIOKYMEHT
(puc. 3.41). TakoMy COBMEIIEHHOMY KOH-
CTPYKTOPCKOMY JHOKYMEHTY IpPHCBaHBaeT-
¢ 0003HaYeHHE OCHOBHOIO KOHCTPYKTOp-
CKOro LOKyMeHTa.

Ha wuyeptexxax COOpPOYHHIX eAMHMII,
H3roTaBNHBACMBIX HaNJIaBKOH MeTaa Hid
Chnapa Ha JeTank, 3aJHBKOIl mMoOBepxHO-

cTefi Jerand MiacTMaccoH, pe3dHol U T.IL.,
HAHOCHT pa3Mephl OKOHYATENLHO T'OTOBOH
cOopoyHol emuHHIBI M JIPYTHE JaHHbIE,
HeoOXonuMble JNS HM3TOTOBIEHHA U KOH-
Tpons (puc. 3.42). Hannasnsemeifi mMeTasn
JUIS 3AJUBKH 3alMCLIBAIOT B CrenudHkKa-
UMK cOOpoyHOll e€AMHHLIEL B pasjen
«Marepuans» (puc. 3.43).

777
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e

Puc.3.40. Cpapnan cbopoy-
Haa exmHuna wa cBopoyiom

Jeprexe
..
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Puc. 3.43. Cuennduxanun chopounoli exuHMub!

3.4. l'pynnoesie n 6a30ebie
KOHCTPYKTOPCKME [ OKYMEHTDI

B npouecce KOHCTpPYMPOBaHMS U NPOW3-
BOACTBA  NPOMBIINEHHOH  TPOAYKIMH
HepenKH cliydau, KOrja pa3pabarhiBaroTCs
W BHIIYCKAIOTCH W37ienus, oOnajaonme
OOLMMH  KOHCTPYKTHBHBIMU TIPM3HAKAMH
NIPH HEKOTOPBIX PasnHYMAX MexXay coboii.

Mos o6lHMH KOHCTPYKTHBHBIMU TIPH-
3HAKaMM CleflyeT NOHHMATh:

a) e[WHCTBO KOHCTPYKUMK NPU pasnuy-
HBIX napaMeTpax ((pH3HKO-MeXaHWYECKHX,
INEKTPHUECKHX, MArHUTHEIX H T.I1.), MaTe-
pHanax, noKpeITHAX;

6) eNHHCTBO KOHCTPYKUMM NPH Pa3niuy-
HEIX pasmepax (KpenekHble neTalld OnMHa-
KOBOH (OpMBl € pa3HBIMH pa3MepaMH);

B) CXOICTBO KOHCTPYKLMH TIPH pasiiy-
HOll KOHOMTrypallMH HEKOTOPHIX COCTaB-
HbIX 4actell U 3nmemeHTOB (ACHHXPOHHbIE
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3NEKTPOIBUIATEN  Pa3fiM4HBIX  HCION-
HeHHl).

B nemax coxpamenms obmero obrema
KOHCTPYKTOPCKOHA NOKYMEHTALMU IpH pas-
paboTke rpynne u3gemuit ¢ o6uuMu KoH-
CTPYKTHBHEIME TpPWU3HAKAMH ClefyeT Ha
Takue u3jeNus BHIONHATE 061He rpynmno-
Boie W 0a30BEHIE KOHCTPYKTOpCKHE IOKY-
MEHTH BMECTO EAMHWYHBEIX JOKYMEHTOB HA
Kaxoe WCMONMHEeHHe U3Nlenus wu3 SToH

rpynlibl.

I'pynnoBoii KOHCTPYKTOPCKHE  HOKY-
MEHT COJEpPXHT HOCTOSIHHEIE JIaHHEIE,
oTpaxarouiue 0OIIHE  KOHCTPYKTHBHBIE
NPU3HAKY TPYINEl M3OENHH, W TlepeMeH-
HHE MAHHEIC, XapaKTepHU3YHLIHe HEKOTO-
PBi€ paznuyus U3genuil B 3TO# rpynmne.

Ba30sbiii KOHCTPYKTOPCKHH JTOKYMEHT
COIEPIKUT TIOCTOSHHBIE CBEJIEHHs 06 u3ze-
IIWH, BBINYCKAEMOM B HECKONNBKHX HMCIIDJI-
HeHusx. [lepeMeHHEIE [AHHBIE WCIIONMHE-



p@il 3TOr0 H3JIeNHA TIPHBOAATCA B JIOKY-
MEHTAX COOTBETCTBYIOLUMX WCIIONHEHHI,
KOTOpBIE JOMONHAIOT Ga30Bbli NOKYMEHT.

[lpaBuna BeIIONHeHHS U OOpaulCHNA
rpynnoBbIX U (a30BBHIX IOKYMEHTOB ycTa-
papmusaetr TOCT 2.113-75*%.

Ha rpynnosom ueprexke ¢ cobmioje-
upeM Maciuraba AomkHO OHITH HM306pa-
#eHO OCHOBHOe ucronHeHue (puc. 3.44),
KomuuecTso u300pameHuil (Buaos, paspe-
30B, CEYEHHI) OCHOBHONO HCIICITHEHHA
¥l CTelIEHE WX YNPOLIEHMS JOIKHLL OBITH
poiOpanel o OOIMM NpaBHJIAM B 3aBHCH-
MOCTH OT Ha3HaYeHHsd Yepremxa.

Bee cpefieHHs O TEpeMEHHBIX JaHHBIX,
KOTOpHIE NOAIEXAT BKIIOYEHHIO B YEPTER
COITACHO €ro Ha3HAYEHHIo, NOMKHEI OBITH
npuBesieHkl B TabNMIE HCTIONHEHHIL,

[MepemMeHHbIe pa3Mepnl, He OXWHAKO-
BbIE JINA BCEX WCMONHEHMH, ClielyeT HaHo-
CHTh Ha 4eprexe OyKBeHHEIMM 0003Haue-
HHAMH, YCTaHOBJICHHBIMM COOTBETCTBYIO-
wuME ctaHfaptamu. KOHKpeTHHE HOMH-
HANBHEIE 3HAYEHMA 3ITHX Pa3sMEPOB U HX
NpefienbHEIE OTKIOHEHWA CIIEAYET YKa-
3pipaTh B Tabnuue wucnoaHeuuit (cm.
puc. 3.44).

IlepemMenHbie  OTKNOHEHMA  (OPMEI
U pAacIONOKeHUsT TOBEPXHOCTell cnemyer
HaHOCUTh HA HEPTEX M yKa3uIBaTbh B Tab-
NdIe UCTONHeHuH Moao0HO nepeMeHHEIM
pasmepam.

[TepeMenHy10 LIEPOXOBATOCTE TOBEPX-
HOCTH, He OIMHAKOBYIO [N BCEX HCIIOJHE-
Hul, cneflyeT ykasslBate B TabiMle HCION-
HeHMH.

B mepryw rpady Tabnuus ucrronHe-
Huif pHocaTCcE 0003HayeHHs HMCIONHEHHI.
OBo3HaueHne WCHONHEHUA COCTOMT U3
Gazosoro 06o3HaueHus W TOPAIKOBOrO
HoMepa ucnonuHeHus. IlopsnkoselH HoMep
OTgensroT oT 6GazoBoro oOo3HAuYeHUs 3Ha-
koM neduc, nanpimep ABBI.538644.012-03
(Tpetve wcnonuenue uspenus ¢ oGoznave-
tiem ABBI.538644.012). Ilpu rpynmosoM
Cnocofe BHIMONHEHHA JOKYMEHTOB OJIHO
HCNIONHEHHe YCNMOBHO [PHHHUMaeTca 3a

HMeETh TONbKO Oa3zoBoe obo3Hayenme, Ges
HOPAIKOBOTO HOMepa HCIIONHEHWs
(puc. 3.44, 3.45).

B Tabnuiy ucnonHeHH# NpH Heobxonu-
MOCTH BHOCHATCS IIEPEMEHHBIE JaHHbLie He
TOMBKO IO pasMepam, NPefelbHEIM OTKIIO-
HEHMSIM, LIEPOXOBATOCTH, HO H (u3nye-
CKHE, 3NEKTPUYECKHE, MarHuTHHIE W Jpy-
rie napameTpr (puc. 3.45).

[TepeMeHHBIE HMCTIONHEHMS, KOTOpHE
UMEIT pasnuyus no Gopme, JOMKHE! OEITH
nmoka3zaHsl Ha H300paxenusax. H3zobpaxe-
HMfI, OTHOCALIMECH K OJHOMY WCIIOJNHe-
HHIO, CHElyeT pacCMaTpHBaTh Kak camo-
CTOSTENbHEE PUCYHKH C IIPHCBOGHHEM
NIOpANKOBHIX HOMEpoB: «Puc. 1», «Puc, 2»
1 T.. OCHOBHOE HCNONHEHHE HMEET mep-
gl TopaAkoBeiit Homep. Ilon Hammeno-
BaHWEM PpHUCYHK3, HauyWHas CO BTOpOTD,
obszarenbHa  3amuchk: «OcTankHOE
oM. puc. 1» (puc. 3.46).

I'pynnogyto cneuudmrkanuo no I'OCT
2.113-75* pomnyckaercs BLIIONHATh B He-
CKONbKUX Bapuawtax. [lo BapwaHty A
[IOCNE NOCTOAHHBIX JAHHBIX MOMELaloT
[UIA Kaxaore HCIONHEHHS OTACNLHEIH pas-
EN C TepeMEeHHBIMW JAaHHLIMU. TaKyro
cneudGHKALKI0 BBIONHAIOT 1O IpaBHiaM
IF'OCT 2.106-96 ¢ yueToM cIeIyHLIMX
ocobeHHOCTeH:  BHa4ane  3alMCHBAIOT
NOCTOSIHHBIE JIOKyMEHTEI W COCTaBHBIE Yac-
TH, a4 3areM Tmoja oOHIHMM 3aroJIOBKOM
«IlepemeHHEIe NaHHBIC AN HMCIONHEHWI»
3aNMCHIBAIOT  NEPEMEHHHIE  JIOKYMEHTBI
¥ COCTABHBIE YacTH pa3fielbHO AA KaXIo-
ro MCHONHEHHs Moj ero ©o0o3HaYeHHEM,
3aNHCAHHBIM B BUJIE 3aroliopka B Tpajde
«Hanmenosanue» (puc. 3.47, 3.48).

Ha 6a3osoM ueprexe crneuayer w3olbpa-
3aTh TONBKO [IOCTOSHHBIE YACTH M YKa3H-
Bath HeOOXONUMEIC MOCTOSHHBIE JAHHBIC.
IMepeMeHHBIE COCTABHHE YaCTH IPH Heol-
XOAUMOCTH K300paxaroT CIUIOIHLIMH TOH-
kuMH nmuHHAMH (pHc. 3.49). Homepa nosu-
1M Ha NepeMeHHBIE COCTAaBHbIE YacTH HE
HaHocsT. Ha puc. 3.49 wzobpaxeHa TOH-

Hi
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Pue. 3.46. HiobGpaxenne wncnmoawenmii ma rpyn-
NOBOM YepTexe

KUMH NMHUSAMH H YCNOBHO 00603HadeHa
103. § — nepeMcHHaA YacTh U3ACNHA.

Heobxogumocts o0o3HaueHust mepe-
MEHHOM vacTH HOMEpOM nosuudu o0Bsc-
HAETCH TEM, 9T0 B TEXHHYeCKHX TpeboBa-
HUsX 6a30BOro 4epTexa JaHO MOCTOSHHOE
JJI BCeX HCIOJHEHHH YkazaHue o cbopoy-
HOH onepauuu (naiika). B 6a308yr0 chielu-
¢puxanmio (puc. 3.50) c6opoynas envHuLA
No3. 8 ne BHeceHa, Tak KaKk OHA ABJAETCH
MEPEMEHHON YacTLIO.

Han ocHoeHoit wHapmuceio ©a30B0ro
yepTexka MOMkHA OwiTh 3anuch «OcTanb-
HOE — CM. 4YepTek HCTonHeHHH» 6e3 yka-
3aHus 0003HAYEHHUA YepTexka HCIOMHCHHSL

Basopylo  cneumdukandio  ClEIyer
BHITIOMHATE 0 061KM npasunaM mo 'OCT
2.106-96.

B Gasosyro cnenudukauMi pHavane
BHOCHATCH JOKYMEHTBl, OTHOCALIMECS K
NOCTOAHHBIM COCTaBHBIM YACTAM H3ICIHA.

JloKyMeHTEI, oTHOCALIHECH K IepeMeH-
HBIM 4acTAM M3LENHA 3ANHCHBAIOTCH
BIpyrolf JOKyMEHT — CHeLH(HKanMio
ucronuenuii. [Ipn 317oM B KoHLE Ga3oBoli
cneuduKanui  fomkHa OBITH  3amMch
«OcTanpHoe — cM. crienM(HKaIuI0 KCo-
HeHHA» ©Oe3 ykasaHua ee ©0O3HAYEeHHA
(cM. puc. 3.50).

Ha Bce nepemeHHEIC 4acTH, OTHOCSH-
myecs K H3Nendio, u300paxeHHOMY Ha
6a3oBOM HepTexe, BHIMYCKAIOTCH HYEPTEKU
UCIIONHeHUH W clienUUKaUMi MCIONHe-
HUH, ecnH MNepeMeHHas YacTe IIpeAcTas-
nser ¢eboi cOopoTIHyI0 enuHMLLY.

Yeprexn © cneluQHKalud HCIOJIHE-
HUE BBHINONHAIOTCA TO OOLHMM MpaBUiaM
ECKJl. Han ocHoBHOH HaiNMMCBIO Yepre-
Wa HCIONHEHWs JOMkHa OBITH CCBHIT
Ha 6a3oBbili noxkymeHt mo THny «QOcta
Hoe — cM. ABBIL XXXXXX. XXXCB».

B cnemudukauno ycnonHeHus Ha 1
BaX COCTABHOW 4aCTH W3JENUS BHOCHT
6azopas cneundukanua. Hymepauus nosmu
Uuii ons Opyrux COCTABHEIX 4acTed ABIA
€TCA NPOLOIDKEHHEM HyMEepPaluH I103HI]
no 6a3oBo# cnenugEKamy,
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(naea YeTBEepTan

BbiNOJIHEHWE YEPTEXEWH PAS/IMYHBIX BU[IOB

SNEKTPOTEXHUYECKUX U3OENUN

—

4.1. Yeprexm xryToB, xabeneii
¥ NPOBOAOB

XryToM HasBIBAETCH W3AENHE, COCTONA-
mee M3 IBYX H Oollee H3OIHPOBAHHBIX
NpOBOAHMKOB (ITPOBOJIOB, Kabelleii), ckpen-
NAEMBIX B Ny4YOK CIJIETCHHEM, CBS3BIBA-
HHEM HIH KaKUM-TUOO IPYTHM cnocofom,
¥ HPYTHX COCTaBHBIX 4Yactell (CoemMHH-
TENBHBIX YCTPOHCTR, HAKOHEYHHKOB W T.I.).
KaGene mnpencraeisier coO0OH u3nenue,
cocTosniee H3 OAHOTO KaGens Hau npo-
BOIA M Kakux-TMOO JpyTHX COCTaBHBIX
yacTeli  (COEAMHHUTENBHLIX  YCTPOICTB).
Takam obpazoM, veprex XKryra d xabens
clleiyeT paccMarpurarh Kak cOopoyHElit
HEPTEHK H BHIIONHATE €r0 no IpaBHlIaM,
M3NIOKEHHBIM BHIIIE, YYHTHIBAH OCOGEHHO-
cty, npuseseddsie B TOCT 2.414-75%,

YHeprex xryta (kabens) AOMKEH COLED-
Katp p300paKeHME M3JENMd, Jaiouiee
NPEACTABNEHNE O PACMONIOKEHHH M CBA3M
€ro CocTaBHBIX 4YacTed (MPOBOLOB, pa3be-
MOB, HakOHEYHUKOB, OMpOK W T.n.); Tad-
JHIB WK CXeMbl, NOACHAIOIMINE COENMHE-
HA¥ cocTaBHHIX 4acTeil (MpH HeOoOGXOXMMO-
CTH); pa3sMepsl H IpejeNbHEIE OTKIOHEHHS
AIIMH BCeX yYacTKOB KI'yTa; HOMEpA ITO3H-
Unii cocTaBHBIX YacTeil, BXOAANMX B KIYT
(kaGenp); Texnmueckue TpeGoBAHUA K H3r0-
TOBJNiEHHMI0O W KOHTpomo Xryta (kaGens).
OCHOBHBIM  KOHCTPYKTOPCKHM JIOKYMEH-
TOM Yepreska XryTa sBIfETcH cneuuduka-
Und, BpinonHfgcMad Ha OTHENBHBIX JIUCTAX
$opmara A4 mo mpaBmiiaM, yCTaHOBIEH-
Heim TOCT 2.106-96.

Hanpasnenne OTBETBJEHMIA, pacnono-
EHHE KryTa M €r0 3NEMEHTOB Ha mnojie

yeprexa OTHOCHTENILHO OCHOBHOH wHan-
MUCH [OJDKHBE COOTBETCTBOBATHL (haktiye-
CKOMY HX MOJIOXEHHIO B TOTOBOM XTYTe.
[Tpy BEINONIHEHWM YEpTexa XryTa uzobpa-
WAKOT: TPOBOHHHKH M MX COSAMHEHUS,
3anacHbi€ NMPOBOOHUKH, NEPCXOOHBIE KOH-
TaKThl,  COGAUHUTENBHBIE  YCTPOHCTBA
(wrencenpHble pa3beMbl, HAKOHEYHUKH),
MapKHPOBOYHEIE GUPKH, KOTOPBLIMH ITPOU3-
BOZIMTCH MApKHpOBKa kabenei, XryTos,
OTAENLHEIX BCTBﬁﬁ, pasMepbl  UTHH BCEX
YUACTKOB HTIyTa C YKa3aHWEM JAO0NYCTH-
MBIX OTKJOHEHMWII (pa3Mepsl paaHyCcoB
WIrn6a JOmyCcKaeTca He YKasblBarhk), ykasa-
HUSA O IPUCOECIHUHEHUH MTPOBOAHUKOB.

Jleuty, HHMTKH M J1pyroif noaoOHEId
Marepual, KOTOpbIM Jon:keH ObITH 00MO-
TaH IYT WIH Kabellb, HA YEPTEKE HE H3O-
Opaxaror. JlaHHsle 06 3THX Marepyanax
yKa3uIpalor B cnenudukanny, a 06 ux npu-
MEHEHMH — B TEXHHYECKHX TpeCOBaHHAX
YEpPTEKA.

UepTex KryTa MoeT GbTh BEINOIHEH
YAPOILEHHO WIH YCJIOBHO. YIPOWEHHOE
BBIMOJIHEHHE HYEPTEXa INpenonaraer H3o-
OpakeHHE BCEX COCTABHBIX YacTeil BHEII-
HUMH O4epTaHuaMH. TIpH 3TOM HEIKpaHH-
POBAaHHBIE NTPOBOJIHUKH NOKA3bIBAIOT JIBYMS
nuauamu (puc. 4.1, @), KpaHWpOBaHHbIE
BELAENAIOT  WTpUxoBKoif  (puc. 4.1, ).

a)
Puc. 4.1, H3olpaxenite npOBOTHHKOB:
a ~= HEIKPAHHPOBAHHGIX; § “— IKPAHHPOBAHHBIX
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Puc. 4.2. Ynpomennoe uzobpaxenne xryra . 4
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Puc. 4.3. Yenosuoe HiolGpaxenne 3Kpannpopan-
HOI0 NPOBOAMHKA

ONEKTPUYECKHE COCAMHHTENH (LITENCeNb-
HBIE pasbeMBbl), HAKOHEUHWKH, JIENECTKH
MW T.N. H300paxaloT BHEMIHUMH O4Yepra-
HuaMu  (puc. 4.2). Ha deprexe ryra,
BBIMONHEHHOM  YCJIOBHO,  TPOBOAHMKH
NOKa3bIBAIOT ONHON JNHHMEH, 3KpaHupo-
BAHHBIE TpPOBOAHHKM — COINIACHO Tpe-
Goanusm T'OCT 2.721-74* (pwmc. 4.3),
LITENCeNbHbIE pasbeMbl, HAKOHEYHUKH —
NPAMOYTOIBHUKOM.

Ha ueprewe xryta (xabens) NOIGKHEI
6bITE MOMEIEHBI CBEICHUA O MPHCOCIHHE-
HHH ITPOBONHHKOB. Tlo3TOMY Insi kamIOro
NMPOBOJAHKKA YKa3elBalOT LHdpoeoe o6o-
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3HAYEHHE, TNPUCBOSHHOE €My Ha HYEpTENKE
I8 DJIEKTPOMOHTA)Ka HJIM Ha 3NIEKTpHYe-;
ckoit cxeme. OG03HAYEHHE NPOBOAHUKA H&
HOCAT OKOJIO OBGOMX KOHLIOB M300paeHHs]
NPOBOJHHKA M, TNpH HeoOXOOHMOCTH, ¥
MecT passeTBNeHUs (puc. 4.4). Lludppooe
o0o3HaueH¥e MAONYcKaeTCd yKaspiBarh Ha
u300paxeHUN MapKUpOBOYHOH OHpku H
NPHCRAMBATE YCIORHOE O0G03HaYCHHE rpyr-
e NpPOBOAHMKOB Y MECTa €€ pPa3BeTBIIE-
HUA Ha OTAENbHBIE mnporoAa. Ilpm 3TO
rpynnel  cnegyer o0o3Hayark TPOMHC-
HBIMH GyKBaMH pycckoro anasuta B anga-
BHTHOM NOpsIKe B COOTBETCTBHHM C pacmno-
JIOMEHHEM Tpynn Ha H300pameHWH, CUH-
Tas CBEPXy BHH3 B HamnpaBieHHM CIEB3
Hanpaso (cM. puc.4.2). Jlonyckaercs
Ha K306paXeHdH COCNMHHUTENBHEIX  YCT-
pOICTB MaH OKONO HMX HAHOCHMTHL 06o03Has
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Puc. 4.4. H3o0paxenne xryTa ¢ pasMepaMH B 0603navenHEMH NPOBOANNKOB

HEHHA, TIPUCBOCHHBIE 3TUM YCTPOHCTEAM
HA DJIEKTPHYECKOH NPUHOMNHANBHON cXe-
ME HITK Ha CXEME COEIMHEHMIA,

VkasaHus © npvcoeMHeHHH TTPOBOLOR
MOKHO NpPUBOAWTE B TabNHue, noMenlae-
MOH oxono H300paKEeHHA COEAMHUTENb-
HOTIO ycTpolicTBa MM Ha CBOGOAHOM molne
ueprexa (puc. 4.5). B Tabnvue ykaselBa-
I0TCsl KOHTAaKT paybeMa, HOMEp NpOBOA-
HUKA WIM afpec IpHCOESOMHEHWs BTOPBIX
koHLOB mTpopronOB. B nocnenHeM chny4vae
0003Ha4YeHNs MPOBOZHMKOB HE HAHOCHT.

B HEKOTOPBIX Cifyuasx CBEACHHS O NpH-
CotnuHenMy ynobHO nomemarb B Tab-
JHue, nMpuBeIcHHOH Ha MoNe YepTemka, KN
ohopMIIATE MOCHEAYIOMUMH TUCTaMU C6O-
Pounore wyeprexa. Tabnuuy mnpucoeny-
HCHWii BBIMONHAIOT 1O QopMe, npHBe-
Aenroli Ha puc.4.6. B rpadax TaGnuubl
YKa3piBaloT:

B rpade «I[lpoBomHuK» — 0003HAYeE-
HHE MpOBOJIHHKA,;

B rpape «Ilo3.» — HOMEDP TNOIMUMH
Marepuaia NpoBoja KryTa no cneuuduxa-
Unpg;

B rpape «[pucoeanHenns» — agpeca
npyucoeavHeHMii 0OOMX KOHILIOB NpPOBOJ-
HUKa. Korma koHen mpoBoIHMKa cHaGxa-
€TCA HaKOHEWHHKOM WIH ocraetcs cBobol-
HBIM, CJlenyeT JaeaTh CCBITKY Ha HOMEP
nosMuMH. [Ipy 3TOM JOMyCKaeTcs CChi-
narsCs Ha o003Ha4YeHHe, MPHCBOEHHOE Ipyn-
e MPOBOAHUKOB, HAIPHMep «A. 103, ...»;

B rpade «lnuHa» — puuHy npoeoaa
KIyTa, €C/IH OHA HE YKkasaHa Ha H300pa-
WEHHH.

Ha puc. 4.7 nokasaH npumep ohopmiie-
Hua cGopouHoro ueprexa xryta. M3obpa-
KEHUE IKryTa BHINONHEHO ycnoeHo. [Ipo-
BOZIHHEK 0003Ha4cHb! apabckuMH LHQpa-
MA B npefenax wryra. CeeeHHMH 0 TpH-
COEAHHEHUH TPOBC/HUKOB MNpUBEIEHb B
tabmunax kojogoxk XTI ... XT4, pa3me-
NIeHHEIX Ha CBOOONHOM mOJIe YEPTEXA;
JaHHBIE TIPOBOAHHKA (MapKa, CEYEHHE)
ykazaHbl B crnenuduKanuy (i JaHHoro
npuMepa CreUHU(HKALHNA HE TPHBOJHMTCH);
JUIHHA OTHENBHEIX TIPOBOJIHHMKOB M CBEIE-
HHA O TMPHCOEIHHEHHUAX maHel B Tabmuue
npucoequHeHui, odopmnenHolf ua nocle-
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Puc. 4.9. Cxema coeanHenuit

Aylomux eraXx  cOOpOYHOro  deprexa
(puc. 4.8).

Jns KryToB M kabenel, MPUMEHSIEMBIX
B paZvO3NIEKTPOHHOH MpPOMBILINIEHHOCTH,
CBEJIEHHA O TNPUCOENMHEHHUSX TPOBOMIOB
YAOOHO yKa3sEIBATh HA CXEME COeIUHEHHIi,
BBITIONHEHHOMH HA 1TONIe Yeprexa (pHc. 4.9).
OdopMnenne cXeMBl COCNUHEHHH HOIKHO
coorBerctBoBare T'OCT  2.701-84* u

I'OCT 2.702-75%, npu 3TOM NOMKHEI GBITH
H306pakeHbl BCE He3alelCTBOBAHHBIE KOH-
TaKThl, Ha KOTOpHIC 3aBEACHbI 3aNaCHLIE
nposona. PacCrosHHWA MEXAy JIHHHIMH,
1300pakKaolMMN  3JIEKTPHUECKHE CBH3H,
BelOmparoTcss B mpeaelax 8 ... 10 M.
PasneMbl, OIHHAKOBBIE HAKOHEYHHKH ¥ T.11.
n306paxatoT  pasHECEHHBIM  CnocoboM:
KOHTaKTbl COSAMHANT CIJIOILHOH TOHKOH
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Puc. 4.11. Cneynduxanus cGopounore yeprex xryra

NIHHMEH, Ha KOHI@X KOTOpol YKalBIBalOT
GykBeHHO-LLUPOBElE MO3MUNOHHEE 000-
3HAYEHHUA COEAVHHTENEHBIX  YCTPOHCTB,
NpHUCBOEHHEIE MM Ha [MPUHIMIHATBHORN
cxeme. Pacrionarate pasbeMBl peKOMEHIY-
€TCs 0 BO3PACTAHMIO TOPSLKOBEIX HOMe-
POB MO3HUMOHHEIX O0B0O3HaYeHMi CBEpXY
BHM3. 3aracHele IpoBona M CBOGOIHHIE

KOHTaKTHl pa3beMOB criefyer W3oOpaxaTk’
YIPOLIEHHO B KOHLE CXEMEI B MpaBoil €€
yacTi. OO03HaYeHHe KOHTAKTOB COeIWHM-
TENBHBIX YCTPOHCTB HAHOCAT Yy TOYKM,
obo3navarouieii  npucoeauHeHwme. IIpH
BHINONIHEHMM OTHENBHBIX Lerneid xryra
MPOBOJNAMM Pa3NIMMHBIX MApPOK M ceveHni
Ha JIMHHUAX SJIEKTPHYECKOIl CBA3M YKa3mIBalOT




HOMEpa MO3HUHMH 3ITUX NpOBOIOB [0 Crie-
unduraumn xryra (cM. puc. 4.9). Vkasa-
HHSA O MapKaxX W CeYeHHsX MpPOBOJOB, KOTO-
pHIMH  BHINONIHEHA Gonbllag 9acThk COENM-
HEHUH, MOMEINAIOT B TeXHUYeCcKHX Tpelo-
BAHHAX HepTexa.

ITepexon oT OpHON UEMH K HECKOINL-
KMM LENAM MM OT IPOBOAOB OLHOIO Ceye-
HAS K MPOBOZIAM IPYTOro CeYeHHs B Kabe-
ne HeoOXOJMMO MPOU3BOANTE C MOMOILIO
NEepPEXOOHHX KOHTakToB. Mecro ycra-
HOBKH MEPEXO[HHX KOHTAKTOB OIlpejielis-
ercs  KOHCTPYKTOpPOM W  YKa3blBaerTcs
Ha YEpTexe.

Ha u4eprexe xryra (xabens) HOJKHEI
OBITE IOMELIEHEl TeXHHYeckue TpeboBa-
HU# K HX M3TOTOBIEHHIO H KOHTPOIIO.
IlepBLIM IMyHKTOM TeXHU4YECKHX TpeboBa-
uuit siBnsiercs ceeinka Ha OCT, ycranasnu-
BalOIMi MpaBHNa BHIMONHEHUSN BHENIHETO
35IeKTPOMOHTaXA KabenbHEIX H3enuid.

B crnepgyromMx nyHKTax TEXHHYECKUX
TpeGoBannii 1IOMELIAIOT YKa3aHUA O TEXHO-
JIOTHYECKHX OCOSBHHOCTEX BRITIOJTHEHUSA
XryTa unu kafens, naHHble MO [OMOIHH-
TENLHBIM WCIIBITAHHSAM C YHYETOM CllelH-
¢uKv naHHOro Xryra unu kabens, cBene-
HHA O MPUMEHEHHUH HAPYXHOH M3ONALMH M
IOPYTHE YKa3saHus, YTOYHSIONIHE KOHCTPYK-
o (cM. puc. 4.7).

TpuMep BeiNonHeHUs cOGOPOYHOIO Yep-
TeXa jXryTa npHeefieH Ha puc. 4.10, cre-
unpuxauuu — Ha puc. 4.11. XKryt uzobpa-
KEH YCIOBHO, Kalel/lbHbiE BUIKA H PO3ET-
Ka — ympoileHHo. CBefeHHs O coeflHe-
HHM [POBOIHHMKOB COZEPKATCs B CXEMe,
pasMelleHHOH Ha rolle Yeprexa. TexHude-
CKue TpeGoBaHUA MOACHAIOT TEXHOIOTHIO
H3rOTOBNEHAA KIyTa.

Caa3b cBopouHOro yeprexa CO CreLH-
bukanuel ocymecTBISETCS Yepe3 MO3ULN-
oHHEHle  ofo3Hauenus.  Creuudukauus
(cMm. puc. 4.11) CcOCTaBJIeHa COTJIACHO
I'OCT 2.106-96. BykseHHO-uu{pOBLIE 03K~
LMOHHEIe  O0O3HAYEHHs, MPUCBOEHHBIE
COeIMHHUTENLHEIM YCTPOHCTBAM Ha 3neK-
TPHYECKOH NPHHUMITBANBHON cXxeme, MpH-
sesennl B rpade «IlpuMeyanuey,

4.2. Yeprexu usgenuin ¢ oOMoTkamu
M MarHUTONPOBOAAMM

Yeprexy H3LENMA € 3NEKTPUYECKHMHU
oOMOTKaM¥ H MarHATOINPOBOIAMH (anek-
TPHYECKME MAalIMHHE, TpaHchopmaTopsl,
11pubOPEL, anuaparsl) BEIIONHAIT B COOT-
BETCTBMM C TpeOOBaHHAMH CTaHAAPTOB
ECKJ]l, m3noxeHHbiMu BHLIe. OcoGenno-
CTH BBITIONHEHMS 4YepTeXel Takmx wsne-
nuit  orpaxensl B ['OCT 2.415-68*
uI'OCT 2.416-68*. Yeprexxk H3genua c
oOMOTKaMH, Kak TMpaBuio, sBNsercs c6o-
POYHBIM uepTexoM H B ofweM ciyyae
HOOJKeH cofiepxars usoOpaxeHue wu3jle-
IHf, NAKOIIEE MpefCcTaBRlJeHHE O COCTaBe,
PacriolioXXEHUH H  B3aMMOIEHCTBMM ero
COCTaBHBEIX dacTei, cXeMy CoeauHeHH#
o6MoTOK, Tabnuiy oOMOTOYHEIX IaHHEIX,
rabapHTHLIE, MPUCOENWHHTENBHBIE W HCIION-
HUTENLHLIE pa3sMepel, HOMepa  I03Miuii
COCTAaBHBIX yYacTel, TexHHYeCKue TpeboBa-
HUSl K M3TOTOBNEHUIO M KOHTPOIIO W3Ze-
qmsi. OCHOBHBIM KOHCTPYKTOPCKMM IOKy g
MEHTOM HepTexa ¢ 0OMOTKAMH M MAarHMTO-
[poBojaMy  sBnseTcs  crenudukaums,
BHIIIONTHEHHAs B COOTBETCTBHM ¢ TpeboBa-
Huamu T'OCT 2.106-96.

IMpu u3o6paskeHun u3genui THNa poTo-
pOB, CTATOPOB W MHAYKTOPOB 3JIEKTpHYE-
CKHUX MalUWH B MPOAONBHOM pa3pese, Kak
MPaBUIIO, [MOKA3HBAIOT BEPXHIOW IONO-
BHHY H3jenus. Hixuas nonoBuHa noxasbi-
BaeTCH YTPOILEHHO Oe3 paspe3a
(puc. 4.12). TOCT 2415-68* ycraHaBiu-
BaeT [MpaBHMma u3oOpameHHA paznYHBIX
BH0B 0OMOTOK poTOpa M cTaropa B Mpo-
JOTLHOM WM [IOTEPEYHOM  paspe3ax
(puc. 4.13, 4.14). B nomnepe4HoM paspe3se
MHOTOBHTKOBYID OOMOTKY 3aITPHXOBH-
BaroT «B knetky» (puc.4.12, 4.15), npm
3TOM HafpaBlieHHE INTPHXOBKM JOJDKHO
OHITH MApalNeNsHO OcW rasa (Ins CTaro-
POB M POTOPOB) HIIM OCH KapKaca KaryLUKH
(ans TpaHchopmaropos B apocceneii). Ilpu
paspes3e KaTyIUIKH BioNb NPOBOXOB OOMOT-
KM ee H300paXarT, KaKk [IOKa3saHO
Ha pHc. 4.16.
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Puc. 4.13. Hio0Opa:xkenne o6MOTOK poTopa B npo-
JOJILHOM paspese;

& — MHOTOBHTKOBaA; 6 — ABYXBHTKOBAs, 8 — OJHO-
BHTKOBAS; & — CTEPKHEBAS

Hzonauuoo oZHOCNOWHYK M MHOro-
CnoiiHyI0 B pa3zpe3ax M CEYeHusX 3allTpH-
XOBHIBAKOT KaK HeMeTaNTHYECKHii MaTe-
puan (puc. 4.16), npu TONMUMHE MeHee
2 MM 3avepHsioT (cM. puc. 4.12). Marauro-
NpoBofkl B TIONEpeYHbIX  pa3spe3ax
WTPUXYIOT B HampaBlieHMH pPacIIONIOKeHHs
nMcTOB MnM JeHT (cM. puc. 4.16). Tlpu
OTCYTCTBMH pa3pe3oB MarHHTONPOBOAOB
JOIycKaeTcs MPOBOAWTE HECKOIBKO LUTpH-
XOBHIX IIMHHI, yKaiplBas HarpaBlieHHe
Iuctos (puc. 4.17).

Ecnun cekymas 1miocKOCTh MPOXOAMT
Yepe3 OChH CepOeyHuKXa pOTOpa WM CTa-
TOpa, TO HE3aBHCHMO OT PacoOKeHHs
Na3op  paspe3 mnokaspiBaloT mo  3y0y
(cM. puc. 4.12). Baupgax, 3aKpernnsiouHii
06MOTKY, H306pakaroT TaK, KaK MOKa3aHOo
Ha puc. 4.16. YacTes MaTepuanoB, HCMONb-
3YEMEIX TIpH M3rOTOBNEHUM M3NEnus ¢
O0MoTKamMu, MoOXeT OBITh He MOKazaHa
HermocpeACTBEHHO Ha M306paXeHWH H3ZIe-
JiMs, HampuMmep H3oNmALHA, GaHpax u Jp.
CBenenns 00 3TMX MaTepuanax JOJKHEL
ObiTh 3amMcaHbl B COOTBETCTBYIOIIHX pa3-
lDenax crnenuUKAUMM, a [PHMEHEHHE
Jomkno GeITE OTpakeHo B Tabnuie obmo-

@}unm.».@jjé 1,
el |,

Puc. 4.14. H3o6paskenne 0GMOTOK €TATOpA B npo-
AOABHOM pa3pese:

& — MHOTOBHTKOBaS; § — CTepiHEBas

TOYHHIX JIAHHBIX H TEXHHYECKUX TpeGoBa-
HusiX depTexa. B TexHuyeckux tpeGoBani-
AX HIH B Tabnuue oOMOTOYHBIX NaHHBIX
MOMEINAKT TAKXE YKa3aHWA O KOJNHYEeCTBe
CIIOEB W BHTKOB OOMOTKM, M3ONALHH W
OaHnaxa v JaHHBIE 00 HX pacroNioXKeHHH.

®opma Tabnuuel 0OMOTOYHBIX OAHHBIX
ycranoenena 'OCT 2.415-68*% wu copep-
KT [aHHBIE O MarepHaine MpoBoJa, KONH-
YecTBe BHUTKOB, W30IALMM, TUIE H IO-
pAlKe HAMOTKM W ap. Pasmeps! rpad u nx
cofiepskaHHe omnpeqensoTcs pa3paboTuu-
koM 1 ['OCToMm He periiaMeHTHPYHOTCH.
JornonHuTeNnbHEE OAHHBIE O TEXHOIOTHU
M3[OTOBNIEHHS  M3LENHd  3alUCHIBAIOTCS
B TEXHHYECKHX TpeGoBaHMAX  YepTexa.
B tabnuie oOMOTOMHBIX [AHHEIX H B TeX-
HUYeCcKHX TpeOOoBaHHMAX MOryT CoOIEp-
}aThCA CCBUIKM Ha HOMepa NMosuumil cre-
uudHKaLEK, HE BLHIHECEHHBIE Ha M300pake-
Hum m3nenmus (oM. puc. 4.15, 4.16).

Kak npasuno, Ha cOOpOYHOM 4epTexe
v3genus ¢ OOMOTKaMH (OMEINAIOT CXeMy
o6MoTkH (cM. puc. 4.12, 4.15, 4.16). Hauano
M KOHEel 0OMOTKH 0003Ha4aroT TOYKOM HIH
6yksamu H u K coorserctBenno. bonee
NoApoOGHO [paBHIA BLIMONHEHUS CXeM
oOMOTOK M3JIOKEHHI B L. 6.

Ha puc. 4.12 npusegen npumep ogopm-
JeHuss cOOPOYHOTO YepTeka cTaropa 3J€K-
Tpruueckoit MamuHel. Ha ¢poHTansHOM
paspese H3o0pakeHa TONBKO BEpXHAA
MOJIOBMHA CTATOpa, HWKHAN IIOKa3aHa
yrnpouweHHo. Pa3pe3 BBINOIHEH MO [Ma3y.
B nonepeyHoM paspese o0OMOTKa 3aLITPH-
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Puc. 4.17. MaranTonposon

XOBaHA «B KIETKY», [PUYEM HarpaBieHue
IITPHXOBKH COBIAJaeT C HAarpasieHHeM
OCH COOTBeTCTByIoWEero nasa. Ha weprexe
CO/lepXarcs CBEZleHHs O BCEX COCTABHEIX
4acTAX M3genus. CBs3b YepTerka co ClielH-
bukaured ocylecTBISETCS Yepe3 MO3MIHU-
OHHple oOo3HaueHns. Cxema coelMHEHHi
0OMOTKH BHIMONHEHA Ha CBOGOLHOM TMOJe
yeprexa cormacHo TpeGoeawmsm T'OCT
2.705-70. Havano u komen, o6moTkd oGo-
3HaueHbl OykBamu H m K. Ha deprexe
HAaHECEHH ra0apuTHEIE W WCIIONHHTENb-

Heie pasMmepel. B TexHuyecknx Ttpebosa-
HUAX TNpPUBENEHH CBENEHHA © TOpAIKe
HaMOTKH, IpUIioe, NPOMUTKE. :

Ha puc. 4.15 npuBenex ipuMep opopM-
nerMa cOOPOYMHOrO 4epTeXa KarylUuKM
Apoccens. Kapkac karymku (no3s. {) npen-
craBiser coDol cOOpOYHYIO €nUHMLY.
Obmotka apoccens (rmos. 3) B moreped-
HOM paspe3e 3alITPUXOBAHA «B KIETKy».
Ha m3o0paxenve m3genus HaHeceHn! raba-
pHTHBIE H TIPHCOSIHWHHMTENBHBIE pasMepsl
(oTmeuventt *), a Takyke HWCIOIHHTENLHEIE,



oTHOCALIMECA K BhBoOy oOMoTkH. IIpuBe-
geHa cxema oOMOTKH, Ha KOTOpoi# Hayamno
o6MOTKM ofo3HavgeHo Toykoi. JlaHHbiE
0OMOTKH mpuBeleHH B Talnuue Ha rofe
yeprexa. [losuuum creunduxaumu, oTHO-
cAlIMECHs K MarepHanam IMpoBOa M H30ns-
uue OOMOTKH, yKa3aHe B TaOnuue oOmo-
TOYHBIX JAHHBLIX M TEXHW4eCKUX TpeboBa-
HEAX YepTexa.

Ha puc. 4.16 npuBenen npumep odopm-
NiEHUs YepTexa MHOroOOMOTOYHOIO KOnblie-
poro Tpancopmaropa. Ha ¢poHTansHOM
pa3pe3e, BHINONHEHHOM MO oOLIMM MpaBH-
naM, yctaHoBneHHriM [OCT 2.305-68**,
o0MOTKa pa3pe3aHa BRONE NPOBOLOB H
33UITPHX0BaHa B COOTBETCTBHH ¢ TpeboBa-
uusaMu TOCT 2.415-68*. Ha cBobGomnomM
rone 4eprexa pUBefieHa CXeMa COeluHe-
HEil o6MoToK. OOMOTKH 0003HaYEHBl PHM-
CKMMH IHdpamu, Havyano o6MOTKKH — TOY-
koH. Jlannele OOMOTOK NpuBeJeHEl B Tad-
nrue. B rexangeckux TpeGoBaHusX conmep-
arcs cBeJleHHs IO TEXHOJIOTHH H3rOTOB-
neHus TpaHcopMaTopa, NMpHUBEJEHEl Map-
KH KIest ¥ TIPHIIOA.

Yeprexkn MarHMTONpOBOHOB  odopM-
TsI0T  Kaxk  palouni  weprex  neTani.
Ha puc. 4.17 npuseaeH npumep uepreska
MarHuTornpoBona. MarHuronpoBol M3ro-
TOBJIEH U3 CTAHIAPTHOIO JIMCTOBOIO Mate-
puana, noyroMy raGapHTHBIH pasmep sBJsA-
€TCA CrpaBOYHEIM M YKa3bIBaeTcs CO 3Ha-
Kom *,

4.3. Yeprexu neyarHbix nnar

CywHBOCTB Ne4YaTHOro MOHTaXa 3aKIo-
iaetcsd B (hOopMUPOBaHUM HA W3ONALMOH-
HOM OCHOBaHMHM TOHKHMX 3JIEKTPOIPOBOISA-
WX noxpuTHii, BEIMNONHAROUIMX GYHK-
UMM MOHTaXHBIX MPOBONOB M 3MEMEHTOB

CXeMH —- pPe3ucTopoB, KOHIEHCATOPOB,
KaTyllek WHAYKTHBHOCTH, KOHTaKTHBEIX
Aeraneii u np.

Huxe npuBeneHsl OCHOBHBIE TEPMMHEI,
KOTOpEIE UCHONB3YIOTCH  [IPH  OMUCAHUH
AOKyMeHTaLWH.

Hevamuwplit npoBOOHUK — YHACTOK TO-
KOMPOBOIALIETO I[IOKPBITHSA, HAHECEHHOro
Ha W30NALWOHHOE OCHOBAHHE, BHIMIOITHSO-
wmii  GyHKuMH OOBIYHOFO MOHTAXHOrO
npoBoAa.

ITevamubtii Monmazc — CHCTEMA rieyaT-

HBIX [IpOBOAHUKOB, OﬁeCHE‘-IHBa}Ome
3NEKTPUYECKOE COSAHHCHHME 3NeMEeHTOB
CXeMBbl.

Ilevamnas nnama — w3 OIIALMOHHOE

OCHOBaHHME C HaHECEHHBIM Ha HEeM [eyar-
HBIM MOHTaXOM.

Hagecuvle anemenmpr — obbeMHbIE
3NEeKTPO- H PaJHo3JeMeHThl, YCTaHOBNEH-
Hele B 3aKpemesnble Ha [e4YarHol nnare
H UMEIuWe I3NeKTpHYeCKul KOHTAKT C
NeYaTHBIME TPOBOTHHKAMH.

Konmaxmuaa nrowadka — MeTaINHU3u-
POBaHHLI y4acToOK BOKPYr MOHTa)KHOTO
OTBEPCTHS, UMEIOIIHH 3NEKTPHYECKH KOH-
TAKT C IeYaTHBEIM [POBOJHUKOM W obecre-
ynBalONMil 3NEeKTpHYeCKoe COeNHHEHHE
HABECHLIX JJIEMEHTOB CXEMBI C I1€YATHBIM
MOHTAKO0M.

Monmadicnoe omsepcmue — OTBEpPCTHE
B neyaTHoll mMnate mNpeRHa3HA4EHHOE JUA
3aKpENJIEHHs BbIBOZOB HABECHHIX 3JIEMEH-
TOB M 3JNEKTPHYECKOIro CoeaHHEHHA HX
C HeYaTHBIMH NPOBONHHKAMMU.

Koopdunamuan cemxa — ceTka, HaHO-
cuMas Ha M3o0paxkeHwe nnatel M CIyXxa-
mas JA0f OMNpEAeNeHUs MNOJNOXKeHMs MOH-
TaXHbIX OTBEPCTHH, NMEYaTHBLIX HPOBOIHH-
KOB M APYTHX 3JIEMEHTOB [NaThHL

Ulaz koopounamuou cemiu — paccTon-
HHME MeXAy COCENHHMMH ITHHHSMM KOOpIH-
HatHOM cetky. lllar koopaMHaTHOH CETKH
JfomxkeH Obith kparieM 0,625 mm (0,625;
1,25; 1,875; 2,5 u 7.10.).

Yaen roopounamunoi cemxu — TO4YKA
nepeceYeHus MHHHI KOOPANHATHOH CETKH.

Ceob00nble Mecma — YYaCTKH [€4YaT-
HO#t TIIaTH, T1e NpH pasMereHrH npoBold-
HHMKOB MOTYT GBITh BBLIEPIKAHBI PEKOMEH-
JyeMble 3Ha4deHHs IUMPHHB MPOBOLHHKOB
W pacCTOAHMUS MeXIY TPOBOJHHKAMH
W KOHTAKTHBIME [INIOMAIKAMH.



Vskue mecma —— YYacTKW Me4YaTHOI
@narTel, THE MpH pa3MelIeHWH [pOBOA-
HHKOB MX HIMPHHA M PAcCTOAHUS MEXIY
HUMM H  KOHTAaKTHHIMH  [JOLIAAKAMH
BLILIONHSIOTCH MEHBIIE PEKOMEHIYEMBIX
(BTUIOTH /10 MHHHMAITBHO JIOTTYCTUMBIX).

HMevamuuiii 6nox — MevarHas ara ¢
[eyaTHoH cxXemoii, HaBeCHEIMH 3JIeMEH-
TamMH W JPYTHMH JNeTandMy, IpoIuentias
BCE CTAJMH U3TOTOBIICHMA.

KoHcTpyKTOpCcKas OOKYMEHTauus Ha Ie-
yaTHEE IUIaTH H 6ok oopMiIseTcs B COOT-
percrBun ¢ Tpebosanusamu I'OCT 2.109-73,
IF'OCT 2.417-91 u pelicTByrolUMMH HOpMa-
THBHO-TEXHUYECKUMH NOKyMeHTaMu. Yep-
TEX MEYarHOH IUTATE OJHOCTOPOHHEH HiH
JABYCTOPOHHeH  kmaccuduuupyercs  Kak
yeptex aetamd. YepTex neuaTHOH M1aThI
IIOJDKEH COLEp KaTk BCE CBeleHus, Heobxo-
IUMBIE OJIA €e W3TOTOBIEHHA M KOHTPOJNS:
n3oOpaxeHue Ie4arHod IaTel CO CTOpO-
HBl II€YaTHOTO MOHTa)a; pasMephi, Mpe-
HenbHblE OTKIIOHEHHS M UIEPOXOBATOCTH
NoBepXHoCTeH rnevarHoll IuaThl U BCeX ee
3]IeMEHTOBR (oTBepcTHH, NPOBOJHHUKOB), a
Takke pasMepel pacCTOAHMIT Mexny HHU-
MH; HEOOXOJMMEIE TEXHHYECKHe TpeboBa-
HMs; CBEIEHHA O MaTepHale,

PasMepel xaxzolt CTOpOHBI nedarHok
I1ATHL JOIDKHEL ObiTh KpaTHBIME 2,5 m1pu
anuie po 100 MM, 5 npu pnuee Ho
350 MM, 20 npm nnuHe Gonee 350 MM
Maxkcumansreil pasmep nioGoli 13 cropoH
NeyaTHOH ATkl He JIOMKeH [MpeBBIuarTh
470 mm. CooTHOIIEHHE NMHEHHEIX pasMe-
POB CTOPOH NEYaTHOH Niatehl AOMKHO OBITH
He Gonee 3:1 u BhiGHMpaercsa u3 paga 1:1;
1:2; 2:3; 2:5. TonmuAy muar onpenensioT
HCXOIf M3 MeXaHu4ecKuX TpeboBaHHi,
TIPENBABIAEMBIX K KOHCTPYKUMH [1€YaT-
Horo Ooka, ¢ y4eToM MeTofa M3roTOBJie-
Hus. PexoMeHmyroTcA [narsl TONUIMHORN
0,8; 1,0; 1.5; 2,0; 2,5; 3,0 mM. Yeprexu
NeYyaTHHX IUIaT BBIIONHAKT B HATYpalb-
HYFO BENHYMHY WIH ¢ yBenudeHHeM 2:1,
4:1. 5:1. 10:1.

PazpaGoTky ueprexa ned4aTHOH Inatk
HaYMHAOT ¢ HaHeceHHd KOOPIMHATHOR
CETKH. 3a OCHOBHOIf 1uar IpsgMOyroNbHOH
xoopauHatHoii cetkn no NOCT 10317-79
npHHuMaetcs 2,5 mm. Jna manorabapur
HOM anmaparypsl ¥ B TEXHHYECKH OOOCHO
BAHHBIX CNyHasX JOIYCKAETCS PHMEHATY
JornonmHuTensHble wark 1,25 u 0,5 MM.

LleHTpel BceX OTBEpCTHH Ha MEYaTHQ
nnate JOJGKHBEL pacronararbCs B y3nay
KOOpAMHaTHOM ceTku. Ecnu m3-3a komc
PYKTUBHBIX ocoBeHHOCTEH HaBECHOIO 3II¢
MEHTa 3TOr0 caenare HEIb3sA, TO HEHTP! .
OTBEpPCTHHl pacnonaraloT COrJIacHO YKajsd)
HUAM dYepTeXa Ha 3TOT 3JeMeHT. Taxko
PacrionoeHue LEHTPOB OTBEPCTHH KCIIO
3YKT ANA NamroBeIx naHeneli, manoraba
PHMTHHIX pene, pa3beMOB M APYIHX 3/eMeH
TOB. IIpH 3TOM HOMXKHBEL CODIFOAATECA CIE
Aytomme TpeGOBaHUA! LEHTP OLHOTO
OTBEPCTHHA, MPHMHATOTO 34 OCHOBHOE, JO.
’eH OBITh pacronoeH B y3/e KOOp/AHHa
HOH CETKM; LEHTPHE OCTaJbHBIX OTBEPCTHH
HY)HO.T10 BO3MOMKHOCTH pacriofiararh Ha Bep
THKATBHBIX MITH TOPH3OHTATLHBIX JTHHMA
KoopauHarHoit cerkH. Ha puc. 4.18 noxs
3aHO PacHoJIoKeHHe OTBEPCTHH Ha mneyars
Ho# ruiare.

JIMaMeTpel MOHTZXHEIX M TEPEXOIHEI
METAUTM3NPOBAHHEIX H  HEMeTannu3Hpo
BaHHBIX OTBEPCTMM BHIOMpAlOT M3 A
(0,2); 0,4; (0,5); 0,6; (0,7); 0,8; (0,9); 1,0
(1,2); 1,3; L,S; 1,8; 2,0; 2,2; (2,4); (2,6}

PHe. 4.18. Hao6pagslEE RIBepcrnii



Tabnuua 4.1
Homuuaneueiéi | HoMuHATEHEI
JIMAMETP MOH- | AHAMETP MOH- MaxcHMaNBHBIF
TAXHOID HeMe- | TRXKHOMD H NEpe- | AWAMETP BeIBOAA
TANNMHIHPOBaH- | XOAHOTO METaN- | HABECHOTO 3ME-
HOTO OTBEpP- NH3KPOBAHHOIO MEHTa, MM
CTHA, MM OTBEPCTHA, MM
0,5 0,4 —
0,7 0,6 Ho 04
4
0.9 0,8 010,4 10 0,6
BKNIOYMUTENBHO
1,1 1 Ot 0,6 no 0,8 Bxn.
1.6 1,5 »08»1,3»
2,1 2 »1,3»1,7»

(2,8); (3,0). IuaMeTpw, He B3ATHIE B
cko0KH, SBIAIOTCH [PEeANnOYTUTENHHBIMH.
He pexomeHmyeTcs Ha ofnHoll rewarHOMH
riate MMeTh Ooljlee Tpex pasNHYHBIX [Ha-
METPOB OTBepcTHil. JlnaMeTpsl MeTannusm-
POBAaHHBLIX OTBEPCTHII BEIOHPAIOT B 3aBHCH-
MOCTH OT IHaMETPOB BBHIBOIOB HABECHBIX
3NEMEHTOB W TOMIMWHBL MUTAaTBL, a Jua-
METPEl  HEMETaNNH3MpOBAHHEIX  OTBEp-
CTHIf — B 3aBHCHMOCTH OT HWaMETpPOB
BHIBOLOB HABECHBIX 37€MEHTOB, YCTaHaB-
JIUBAaEMEIX B 3T oOTBepctHA (Tadm. 4.1).

HeoOxoanMOCTE 3€HKOBKH MOHTAKHBIX
MEPEXONHEIX OTBEPCTHEH RHUKTYETCH KOH
KPeTHBIMH  KOHCTPYKTHBHEIMH  TpeGona-
HHSAMM ¥ METOJIOM H3TOTOBIEHMS [LNATHL.

Ilpu npuMEHEHHH APYTHX NHAMETPOR
MeTannU3UpOBaHHEIX OTBEpPCTHdA mo 'QCT
10317-79* pasHnua Mexay AMamMeTpom
METANNN3NPOBAHHOTO OTBEPCTHA W [Ma
METPOM BHIBOAA AOMKHA OHITL He Oone
0,4 MM 118 BHIBOZOB auaMetpoM ot 0,4
0,8 MM u 0,6 MM 1S BEIBOZIOB IMAMETPOM
cpeie 0,8 MM.

IllepoxoBaToCTh MOBEPXHOCTH MOHTA K-
HHX HeMeTaJlUIM3HPOBAHHLIX OTBEPCTH
¥ TOPUOB TI€YATHBIX IUIAT HOIDKHA OBIT
Rz< 80 mo TI'OCT 2789-73*. Illlepoxo-
BATOCTh. [OBEPXHOCTH MOHTaXHBIX
HEPEXOIHBIX MEeTANNM3HPOBAHHHX OTBep
ctuil — Rz < 40.

Jinga ynpoiueHus wu300pakeHHs TJaTH
OTBEPCTHS  MOKa3bIBAIOT OKPYKHOCTAMH
OJIMHAKOBOTO OHaMeTpa ¢ 0003HAYEHNEM
no Tabn. 4.2. .

Ilpu BbIIONHEHMH OTBepcTHH  TAKHM
criocoboM Ha ToJie 4YepTexka MOMEIarT
Tabnuiy oreepcTHil (puc. 4.19). Pasmepk!

Tabnuua 4.2
fuameTp oTeepe-T ) ¢ 0.8 1,0 13 1,5 1.8 20 5.0
THS, MM
Venosuoe o6o- _@
S S| € | >
OGosHayenue Juamerp, MM JlnameTp 3eHKOBKH, MM Mc’i‘:l?g]l:;:fm " Konnuecteo
‘ 0,6"! 1,1%92 100° Ects 28
6} 0,84 1,102 x100° « 35
Q 1,510.12 2,002 x100° « 18
$- 2,7t0.1 — Her 4
Q 3,610 - « 2

Puc. 4.19. TaGaHua oreepcrHil



\J

o
.__:[' Jes

Puc. 4.20. Hzo0paxenne KOHTAKTHBIX MJIOMALOK

fa Y
pu vy

rpag 1 popma Tabmuuer FOCTom He ycTa-
HaBJIMBAIOTCH.

Bce MOHTa)KHble OTBEPCTHA JOJDKHBEI
HMeTb KOHTaKTHele TUlomanku. QPopma
KOHTAKTHOM TMowanky MoxeT OnITh mpo-
H3BOJIBHOH, Kpymioll, npAMOYronbHOH WM

Pue. 4.22. HioGpaxenne KOHTAKTHLIX IIOINANOK
€ [IPOBOAHHKOM

6mu3koit k wuM. LleHTp KOHTAKTHOH mio-
LAAKK CHUMMeTpHUYHORt GOpMEL  HOJKEH
COBMANAT: ¢ LEHTPOM MOHTaXHOIO OTBEP-
CTHSA, NI KOHTaKTHEIX [UIOIAA0K IPAMO-
yronsHoif ¥ opamsHOH ¢opM LEHTP MOH-
TAKHOTO OTBEpPCTHA MOKET OBITH CMEIUEH
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(puc. 4.20). Kpyrnele XOHTAaKTHEIE IU10-
AIKH W OTBEPCTHA C 3EHKOBKOH H300pa-
KT OOHOH OKPYXHOCTEK), AHaMeTp
KOTOpO#M HOIDKEH COOTBETCTBOBATE MHHH-
MalLHOMY pasMepy KOHTAKkTHOH  Iio-
wanku. JlMaMeTp KOHTAKTHHIX IUIOLIanoK
CNEIyeT yKa3blBarh B TEXHHYECKHMX Tpebo-
paHMAX uepTexa. Ilpu HaNHYNM Ha Inare
KOHTAKTHBIX TUIOMAJA0K HEOI'OBOPEHHbBIX
pasmepaMH, WM 1o Qopme OTJMYHBIX
OT KpYIIBIX JIONMYCKAeTCsl BCE KOHTAKTHbIE

IIOI@AKH  H300paxars  OKpYXHOCTEIO,
pasHOW nMameTpy oTeepcTHa. Dopmy
M pasMepsl CEIyeT 3aJaBarh 3&IHCHIO

B TEXHHUECKHX TpeboBanHHaX «PopMa KOH-
TAKTHBIX TUIOIIA/I0K MpPOM3BONBHAL, b\ =

= ..MM,

Jis OpOCTAHOBKH Pa3sMepoB Tpyrio-
BEIX KOHTAKTHBIX TNMOILIAIO0K PEKOMEHIY-
ercsl BHIHECTH uW300pameHue KOHTAKTHOH
TPyNOEl B YBeJIMYEHHOM Macmrabe ¢ mpo-
CTaHOBKOH He0oOXOOMMEBIX pasMepoB Ha
none Heprexa (puc. 4.21). PexomeHnyercs
Jenars IUIABHBIH IlepeXof KOHTaKTHOI
iowankd B nposoaHuk. [Ipu 31OM OCBH
CHMMETPHH NEYATHOrO MPOBOIHHKA IOJDK-
Ha ObITH HEepIEeHIUKYNIApHA KacaTelbHol
K KOHTYpY KOHTAKTHOH NIOMAIKH WIH
CaMOMYy KOHTYPY KOHTAKTHOH IUIOI@aKy
(puc. 4.22). PaccrosHHe OT Kpas NpOBOM-
HUK2 M KOHTAKTHOH MNOIanKi HeMeTaUlx-
3HPOBAHHOIO OTBEPCTHS N0 Kpad [UlaThl
JOJDKHO OBITH HEe MEHee TOJIIUHBI IUIAThI
T Tleyarusle NIPOBOJTHUKM CllenyeT u306pa-
KaTk B BWIE OTPE3KOB JMHUH, coBlanaro-
LHX C JIMHUAMHM KOOPOMHATHOW CEeTKH WIH
non yrioMm, kparHemM 15°. Jlomyckarorcs
BBEITIONTHEHHE [IPOBOJHMKOB IMPOH3BONEHOMH
KOHQUIYpalMH M OKpYITIeHHe neperu6os
nposoaHuKeB (puc. 4.23).

[leyarHele TPOBONHWKM CrlenyeT Bhi-
NONHATE OAMHAKOBOH UIMPHHEI Ha BCEM
HNpoTAMeHHH. B y3kMX MecTax CYXaioT
IIPOBONHHKH JI0 MHMHMMAJBLHO JOIYCTH-
MBIX 3Ha4YeHHII Ha BO3MOXHO MeHbuIel
Inuee. B3auMHOE pacriofioeHue mpoBOJ-
122
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Puc. 4.24. H3o0paxenne npoBoaHMKOB IMHPHMoiE
0oJiee 5 MM

HHKOB He pernamenTHpyetca. [Ipu Heobxo-
JVMOCTH TPOKNAIKH MNPOBOAHUKOB LIHPH-
woif 0,3—0,4 MM Ha BceM NpOTAKEHUH pe-
KoMeHpyercs depes 25—30 MM mpeny-
CMATpHBATH PACLUMpEHHe NpPOBONHHKA TH-
Ma KOHTAKTHOH NNoIIajiKH,

[MpoBomHKMKN NIHpHHOWH MeHee 2,5 MM
H300paxaloT ogHOH JIMHKeH, sBisAIONIelcy
OChK) CHMMETpHMH NpoBOAHHKA, OGosee
2,5 MM — JBYMs JIMHMAMH W LITPHXYIOT
non yrnom 45° umn 3auepHsioT. [Iposon-
HUKYA [MpHHOH Oonee 5 MM crnemyer
BBITIONHATE Kak 3xpaH (puc. 4.24). ®opma
BEIpE30B B ILMPOKHX NMPOBOIHHKAX H 3Kpa-
HaX NOJDKHA OBITE MOKalaHa HAa HYepTexe
W onpenenena pasMepamu (cM. puc. 4.21).
B nensx ynpomieHus uyepTexa AOMycKaer-
CAl BHIMOJIHATE TPOBOAHHKH M0G0l nmpu-
HEl ONMHOH NWHHEH, TpH ITOM B TeXHHYE-
CKHX TpeOOBaHHsIX 4YepTexka YKa3hiBa
IUHPHHY NPOBOIHHKA.

Ilpy mpoknagke Ne4YaTHEIX TPOBOJIHH-
KOB ClieflyeT 10 BO3MOKHOCTH H30erarh
orersiieHuit npoeomHukoB  (puc. 4.25);
KOHIH TME€YaTHBIX IPOBOJHUKOB, IpemHa-
3HAYEHHHIE [l MOAKMIOYEeHWs [edyarHoH
CXeMBl, PEKOMEHIyeTCa pacrnojararb C

1 o
— ¥
a) 6)

Puc. 4.25. lipumepsl TPACCHPOBKH NEYATHRIX TIpo-
BOAHHKOB:
a — NpaBuIbHOE; 6 — HENpaBUARHOE




a)

i)

Puc. 4.26. Pacnojiokenye KOHTAKTOB M
HOAKIIOYCHHH TIeYATHOH MIaThl:

@ — TNpaBHIIbHOE; § — HENpABHIBHOE

yuyetom ynobcTBa NpPUMEHEHHMS Nepexol-
HEIX 37IEMEHTOB (pHc. 4.26).

l'abapureble pasMeps nedatHoll mna-
Tbl, JHEMETPbl M KOOPJHMHATH OTBEpCTH,
KOHTaKTHBbIX IUIOMATOK H WX OTHOCUTEJb-
HOe pacrioiokeHHe IOKA3BIBAIOT Ha Yep-
TEXKEe OOHHM M3 CHeAylUMX cnocofoB:

a) B COOTBETCTBMM C TpebOBaHHAMH
I'OCT 2.307-68* c noMouipi pa3sMepHEIX
H BBIHOCHBIX JIMHMIL;

6) HaHeceHHEM KOOPHUHATHOM CETKH;

b) KOMOMHMPOBaHHHIM  crocofoM ¢
NOMOLIBI0 pa3sMEPHEIX W BHIHOCHBIX JIH-
HHH W KOOpPMMHATHOH CETKM;

r) ¢ noMomeio TabnuLel KOOpPAHHAT.

Ha puc. 4.27 npusenes npuMep BhINOJ-
HECHY% YepTexa JBYCTOpOHHeH mevaTHOMH
Iulatel. Pa3Mepsl Bcex 2MIEMEHTOB HaHe-
CeHbl C TIOMOLIGK) pa3MEpPHBIX M BEIHOC-
HEIX nuHKE. IIpw Takom cnocobe BeInoON-
HeH¥sl 4epTeXa KOOpMMHATHYI CETKY
He HAHOCAT. 32 Havajo OTCYeTa B AAHHOM
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Puc. 4.28. BapHauT naHeCeHHMH KOOPAHHATHOI
CETHM

IIPUMEPE TIPHHAT LEHTP JIEBOTO HHXHEro
oTBepeTHA nnatsl. OTBEPCTHA paziuuHOro
JnaMeTpa 0003Ha4YeHH B COOTBETCTBHMHM C
JaHHbIMH Tabn. 4.2. KoHTakTHBle nuouas-
KH ¥ OTBEPCTHA ¢ 3€HKOBKOW yNpoLieHHO
U300pakeHs ONHOM OKPYKHOCTBIO.

Ilpn 3apaHuM pasMepoB HaHeCeHHeM
KOOpAMHATHOH CETKM JIMHMM CEeTKHM JOJDK-
Hbl HyMepoBaTkcs. [llar HymepauWu omnpe-
JENSAOT KOHCTPYKTHBHO C YYeTOM Hachi-
IEHHOCTH # Macwraba H300paneHus.
KoopnuHarHy0 ceTKy B 32BHCHMOCTH OT
cnocofa  BBIMONHEHWA  JIOKYMEHTalMH
HaHOCAT Ha Bce none muartsl (cM. puc. 4.18,
4.21) unu pUCcKamH MO TEpHMETpy TIIATEL
(puc. 4.28). JlonyckaeTcs HAaHOCHTL He BCe
NMMHUH KOOPIWUHATHON CETKH, MpH 3TOM Ha
Tojie YepTeka [OMEMIANOT 3anMch THNA
«JIvHUM KOOpAUHATHON CETKH HAHECEHEI
uepe3 onHy» (puc. 4.29). 3a HyJIb B NpsAMO-
yronsHo# cHcTeMe KOOPAMHAT Ha TI2BHOM
BHJE NNathl NPHHHMAKT LEHTP KpaiHero
JIEROTO WJTH MPaBOr0 HHMHETO OTBEPCTHA,
fieBBIH WM MpaBBIfl HIOKHHE yrosr IJarel,
NEBYKO MIIM NPaBYH HIKHIOW TOUKY, 06pa-
30BAHHYIO NOCTPOEHHUSMH, HANPHMEpP OpO-
JOIKEHHEM JIMHMM KOHTYpa IUIaThl, YIJIBI
KOTOpOTO Cpe3aHsl.
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1. Konduzypayuw npobodiuxod Budepxuboms no sepmexy

C OMKADHEHURAMU *0.5 MM,

2. flonyckoemes nodpeska Kowmokmuod naowodku o 3exkobku,
3. MNpedensuie DMKADHEHUR NeNamMHLX npobodHukob

om pOoCnNDACKEHUR, UKO3IOHHOZD MO “Yepmexe, 0,5 mm.

4, Wupura npobodHuka 0,5 MM,

5. HouMexswee paccmonkue Mexdy npobodnukomu 0,3 MM.
6. PoccmosHue Mexdy xOMMaKMHuMU naowadkomMu 1,0 MM,
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Ha puc. 4.29 npueenen npuMep BEINON-
HEeHHS YepTexa NedarHo TulaThl KoMOUHM-
pOBaHHBIM CNOCOGOM MPOCTAHOBKH pa3sme-
poB — C NOMOUIBIO PasmMepHBIX M BEIHOC-
HHIX JMHHMA M KOOpAMHATHOH  CeTKH,
JIUHEH KOOpHMHaTHOW CeTKH HaHeCeHs
yepe3 OfIHY, H MO3TOMY TIpHBENeHa COOT-
BETCTBYIOIIAS 3AIIHCh B TEXHHYECKHX Tpe-
gopaHusax yepTexka. Ha none yeptexa Bbi-
nonHeHa Tabnuua oreeperHil. Bee Hemoc-
TAIOIME JIaHHble OTHOCHTEJILHO Tedar-
HOrO MOHTaXa YKa3aHbl B TEXHHYECKHX
TpeOOBaHHAX YepTeKa.

INpuMep BHIMONHEHUR 4YepTeika Ieyar-
HOIl MAaTHl ¢ yKa3aHWeM pa3MepoB B Tab-
JHle KOOpAMHAT TpHBeneH Ha pwuc. 4.23.
JlnaMeTpsl OTBEPCTHI yka3aHel Ha 4Yep-
TeXe, OTHOCHTEJbHOE  PaclolOXKeHHe
oTBepcTMif — B TabNMLEe KOOpIMHAT; BCe
oTBepCTHA 0003HaueHbl apabekumy M-
pamu cornacHo 'OCT 2.307-68*.

Ha yepmenice newamroii niamoel ykasvi-
eaiom TabapUTHEIe pa3Meps! [U1aTk, NPOBOM-
HHKOB, HMMEWILUHX CTPOIo ONpeneleHHYH
HITH NepeMEHHYH0 LUMPUHY (DpU 3TOM pac-
HYeTHYI0 WIMPHHY CHeNyeT YKAa3plBark Ha
KOKA0M YYacTKe MEXIY JBYMS COCEOHHMH
KOHTAKTHBIMHM ITUIOLLAAKAMH, TEepeXOaHbI-
M WKW MOHT2XHBIMM OTBEPCTHAMM), THa-
METPEl M KOOpPAMHATEl KPETIe)KHBEX, TeXHO-
JIOTHYECKHX M APYrHX OTBepcTHi, HE CBS-
3a8HHEBIX C MNEYATHBEIM MOHTAXKOM.

Ha none uepmesca yxasvieatom Meton
H3rOTOBNEHUA TJIATHl, TEXHUYECKHE YCIO-
BHsi (ecnM He BCe JaHHBIE COHepXKarcs Ha
Heprexe), Wmar KOOPAWHATHOW  CETKM,
UWIMPHHY NPOBONHUKOB U PacCTOSIHHA MeX-
Ly HWMM, paccTOAHHMA MeE¥KAY KOHTaKT-
HBIMM mIOlAJKaMH, Mexy KOHTAKTHOMH
Tomaaxoii W NpOBONHHMKOM, NOIYCKM Ha
BHIMONTHEHHUE TNPOBONHHKOB, KOHTAKTHBIX
MNoIanoK, OTBEPCTHH K PacCTOsHHH Mex-
Ly HMMH, OCODEHHOCTH KOHCTPYKIIMH, TEX-
HONoruy W JpyrMe MapaMeTpsl meYaTHeIX

Texuuueckue TpebOBaHMS  pacnona-
Fal0T Hal OCHOBHOM HAINMCEI0, Gopmynu-
PYIOT M M3NaraloT B CIeAyloueil nocneno-
BATEJILHOCTH:

1. TInaty M3roTOBHUTS ... METOMIOM.

2. Ilnata mosmxHA
(I'OCT, OCT).

3. Illar koopoMHATHOH CETKH ... MM.

4. Kondurypauuio NpOBOJHHKOB BEIfiep-
®UBATE MO KOOPAHHATHOH CeTKE C OTKNO-
HEHHEM OT 4epTena ... MM.

5. HomyckaeTcss  CKpYyITIeHHE  YIJIOB
KOHTaKTHBIX [UIOMAN0K ¥ IPOBOAHHKOB.

6. Mecra, OOBENEHHEIE IITPHXITYHK-
THpHOH ImHueH, NMPOBOAHHKaMH He 3aHH-
Marb.

7. TpebopaHus K napamerpam aJeMeH-
TOB IJIaTht — B COOTBETCTBHM € KOHCTpPYK-
THBHBIMH JIaHHEIMH.

8. Illupuea nNpPOBOOHWKOB B cBOOOI-
HbIX MECTaX ... MM, B Y3KHX ... MM.

9. PaccrosiMe MexIy IByMs NpOBOI-
HHKaMH, MeXIy IBYMs KOHTAKTHHIMH IJIO-
MiafKaMH WM TPOBOMHHKOM H KOHTAKTHOH
TIOWANKoH B CBODOAHBIX MecTax ... MM,
B Y3KHX — ... MM.

10. @opma KOHTAKTHHIX TIOLIALO0K MPO-
H3BOMLHAS,

11. HomyckaeTrcs 3aHHMEHHE KOHTAKT-
HbIX  IUIOW@ANOK  MeTalTM3KHpPOBAHHBIX
oTBepCTHH: Ha HapyXHBIX CNOAX A0 3€H-
KOBKH, Ha BHYTPEHHMX CIOAX ...

12. IlpenensHele  OTKIOHEHHMA  pac-
crosuuii  Mexny LeHTpaMH OTBEPCTHH,
KpOMeé OroBOpeHHBIX 0c000, B Y3KHX MeC-
Tax * ... MM, B cBODOIHEIX MecTax & ... MM.

13. IlpenencHele OTKIOHEHHS PaccTos-
HUit Mexay HeHTpaMH KOHTAKTHBIX TUIOLIa-
JIOK B Tpymme * ... MM.

14. Mapkuposars 3Mansio ... FOCT ...,
wpudT ... 0o FOCT ...

[MpymMep 3aMUCH TEXHHYECKMX TpebOBa-
HHii B 3aBHCHMOCTH OT COHEpXaHWs Yep-

Texa MeyaTson nnatrsl ﬂpHBE.]IEH Ha
puc. 4.23, 4.27, 4.29.

COOTBETCTBOBATL |
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a)

6)

Puc. 4.30. PaiMemenne napecHbIX 3JIeMEHTOB HAa NewaTHol mare:
@ — PEKOMEHJIYEMOE; 6 — HEPEKOMEHJIYEMOE

K umcnmy ocobeHHOCTell medaTHOro
MOHT2X& OTHOCHTCH: IUIOCKOE paclolo-
’eHWe TIeYaTHRIX INPOBONHHKOB, YTO HE
[03BOJIIET  OCYLIECTBJIITE  HEpexon ¢
OnHOM TITaThl Ha Apyryk Oe3 nepeMbiuexk,
NepexOHHX KOJIOAOK MIIH PAa3beMOB; yCTa-
HOBK2 HaBECHBIX 3JIEMEHTOB M KpellleHHE
BBIBOIOB TOITBKO MyTeM NMPONYCKAHHS HX B
OTBEpCTHS; OJHOBpeMeHHas mailika Bcex
IEMEHTOB, YCTAHOBJICHHBLIX Ha NeqarHoH
nnare.

HapecHble 2J1eMEHTHI Cliefyer pa3Me-
WaTk NpaBHILHBIMH  pAZaMH, Mapan-
JeNbHO OAMH JpYroMy, Ha TOH CTOpOHE
IaTel, IJe OTCYTCTBYIOT IeYaTHEIE Ipo-
BomHukH (puc. 4.30). Takoe pasmeLieHHE
NO3BOIIET YCTAHAB/MBATL M 3aKpENNsATh
HABECHBIE 2JIEMEHTHl HA ABTOMATHYECKHX
JHHMAX W BHINOIHATH MAlKy IMOTPYKEHH-
€M WM BONHONM, MCKMOYas BO3NEHCTBHE
TNPHIOs Ha HaBeCHBble 31IeMEHTHL.

Bce HaBecHble 3NIEMEHTHI KpensTcs Ha
Onate ¢ $OMOWIBID BLIBOJNOB, KOTOpEIE
BCTABNAKOT B MOHTZKHBIE OTBEPCTHA H
nonruGaior. He pexomeHnyercs B MOHTa-
HOM otepcrum pasmewiare npa M Ooree
BeiBOnoB. HekoTOpble 3NMEMEHTHI, HANpH-
MEp MaJOMOILHBIE TPaH3UCTOPH!, KPEMAT
Kieem.

COopounkili uepTex NeuyaTHOH NIATH
TPpY MUHUMAJISHOM KONMYECTBE H306paske-
Huli morkeH NaBaTh TONHOE MpefcTaBlie-
HHEe 0 pacnonoXeHWH ¥ BHIIOJHEHUW BCEX

NeYyaTHbIX ¥ HaBeECHBIX 3JIEMEHTOB M JE€Ta-
Jedl. COOpouHBIA uepTe)K BBHIIOIHAKT B
cooreercrBMH ¢ TpebGoBanusmu T['OCT
2.109-73* yuerom TpeGoBanuii I'OCT
2.413-72*. KoHCTpYKIIMM HaBeCHBIX 3Jie-
MEHTOR BBIYEPYHBAOTCH B BHAE YTPOILEH-
HEIX u300paKeHMil, WM TPHCBAUBAETCH
OykBeHHO-LM$pOBOE NO3MLUHOHHOE 000-
3HaYeHHE B COOTBETCTBHH C 3JIeKTpHYe-
ckolf NMPHHLMIHATIBHOM CXeMO#, 1Mo KOTo-
poii BBINOJNHAIT 3JIEKTPHYECKHI MOHTAXK
nnaret (puc. 4.31). Ha cbopounom uep-
Texe neyarHol miaThl NODKHBE! OBITH yKa-
3aHLI HOMepa MO3HLMH BCEX COCTaBHBIX
gactell, raCapuTHbIE K TpHCOEOHHMTEIIE-
HBlE pasMepbl, NOMKHE! COHEpIKaThCs CBe-
IeHus1 0 cnocofax MPUCOENMHEHHS HaBEC-
HEIX 3JIEMEHTOB K NEYaTHOH nnare.

B TexHuueckux TpeGoBsaHuAX cOopoy-
HOIr0 4eprelxa AOMKHH ObITH CCHUIKH Ha
nokymventsl (I'OCT, OCT), ycraHaBiu-
BAIOILME [1PABHIIA TIOATOTOBKH H 3aKperne-
HHMSI HABECHBIX DJIEMEHTOB, CBECHHA
0 TIpHUnoe ¥ IOp.

OCHOBHEIM KOHCTPYKTOPCKHM JIOKYMEH-
ToM cOOpPOYHOrO dYepTexa Me4YaTHoH nna-
Tel sBnsercs crnenudukamms, odopmiise-
mas B Buue Tabnuisl no npasunam FOCT
2.106-96. Tlpu 3amucH B CreLHQHKALMIO
COCTaBHBIX YacTeif, AB/MOIIMXCS SJEMEH-
TaM{  3JIEKTPHYECKOH TIPHHIMIHAJIBHOM
cxemel, B rpade «Ilpumedanue» YKasbl-
RaloT OyKBEeHHO-LUGPOBsie MNO3ULHOHHEIC
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Puc. 4.32. Coneundurannn copounore aeprexa newarnoil nnars

0003Ha4eHHsT 3THX 3JIEMEHTOB (puc. 4.32,
4.33).

Pa3pa6oTka KOHCTPYKTOPCKOH NOKyMeH-
TdUMM TNedYaTHbIX MNIaT MOMKET OCYLIECT-
BIIATBCA  py4YHBIM, [MOJIyaBTOMaTHUIECKUM
My apToMaTH3HPOBAHHEIM METOOM.

PyuHoii METOHN TpefAycMaTpHBaeT pas3-
OuBky HamecHBIX TeMeHTOB Ha QyHKUHO-

Ha/bHbIE I'PYIIbl, pa3MelleHHe rpynn 3e-
MEHTOB HAa MNOLIAAM IUIarhl, TPaCCHPOBKY
neyarHslX TMPOBOJHHUKOB H 00ecrneqHBaeT
ONTHMANBHOE pacnpeneyieHde MPOBOAA-
LIEr0 pHCYHKA.

Ilpu pyyHOoM MeTOAE KOHCTPYHpOBa-
HHs pa3dpabaTbiBaeTCA  4YEPTENR  [UIATHL
cogepxamuii m300paxkeHHe TIUIATHI C



Puc. 4.33. llpogomkenne coenudpuranuy cbopounoro depTexa nedaTHol NNATH

NPOBOAAIIUM pPHCYHKOM H OTBEpCTHAMH, &
TaKxe, Npy HeoOXOAUMOCTH, [ONOJIHU-
TENbHOE OTAENbHOE M300paXKeHHe 4YacTH
mnatel, Tpebyroweif rpaduyeckoro noscHe-
HUS WM HaHECEHHs pa3MepOB, KOOPOWHAT-
HYI) CETKY, BHINIONHEHHYI0 B COOTBETCT-
BuM ¢ tpebosanusmMi I'OCT 2.417-91, pas-
MEPEL  BCEX 3NEMEHTOB NPOBOJSLIETO
PHCYHKAa M WX NPEAcNbHBIE OTKJIOHEHMS,
TeXHH4YeckHe TpeboBanudA. YepTex nmarsl
JIOMKEH BBIMONHATLCH B Macmrabe He
MeHee 2:1, MakcuManbHbIi GopMar Al.
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4.4. Yeprexu nanenvi ¢ npUMEHEHUEM
3NeKTPOMOHTaXa

DNeKTPOMOHTaX — COeIHHEHHE CO~
CTaBHBIX 4YacTel € MOMOLIbIO 3JIEKTPHYC”
CKMX MPOBONHMKOB. Yeprexn wH3nenmi ©
NPUMEHEHUEM  3NEKTPOMOHTaX@A  OTHO-
ciATcs K COOpOYHEIM, [I03TOMY cOnepiKar
KAK MMHEMYM JBa NOKYMeHTa — CheHH-
dukanmo ¥ cOOpOYHEI Yeprex. B anek-
TPOTEXHUKE 3HAYMTENBHAA TIpyrima W3Oe”
JMii M3TOTABNHBAETCA € [IpPHMEHEHHEM
3NIEKTPOMOHTaX@, HAlPMMEp anekrpo- ¥
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Puc. 4.34. H3o6paenne 31eMEHTOB 3NCKTPH-
4eckolf NMPUHOHNBATEHON CXEMbI HA 3JIeK-
TPOMOHTAXKHOM 4CpTEke

pazunonprbOpEl, 3NEKTPOYCTAHOBKH U T.IL
KOHCTpyKTOPCKYHO IOKYMEHTAUMIO HA TakHe
M3NeNus BBHIMONHAT C y4eTOM TpebGoBa-
Huit FOCT 2.413-72%,

B cocraB ueprema C mNpHMEHEHHEM
JMCKTPOMOHTAKA, Kax IpaBHUNO, BXOIAT
3NIEMEHTHI 3MEKTPUYECKON NPUHLIMIHAIL-
HOi CXeMBl HIM CXEeMbl COEIWHEHHI:
TPaHC(GOPMATOPHI, PE3HCTOPH, KOHJEHCa-
TOpel U Jp. Takum aeMeHTaM JOJDKHE
ObiTE NPUCBOEHH GyKBEHHO-LM(POBLIE 110-
3MUKHOHHEIE 0003HaYeHHs [0 COOTBETCT-
Byroweit cxeme (puc. 4.34).

Jns yno6erea yTEHHMs 4YepTexka JIOMyc-
Kaercs cMmeruars M300paXi€HMs COCTABHBIX
“acTei, npu 3TOM OT CMEIUEHHOTO H300pa-
HEeHUA MpOBOMAT JHHUK-BBIHOCKY, Ha TIONKE
KOTopoii HaHOCAT HadnmHchk «CwmelleHoy,
HIIH yKa3HBalOT B TEXHMYECKHX Tpebosa-
Husx yeprewa «Hzo0paxenus cMeLe-

RERINE

a)

6)

Puc. 4.35. Hio0Opameune cocTaBupIX uacTeil anex-
TPOMOMTRKHOTO 4 ePTeHA:

a — HMCTHHHOE; 6 — € HCKaXKEeHUEM

iy

a) 6)

Puc. 4.36. Hiobpamenne nposoJHRKOB:

@ — pa3BeTBIEHHE NPOBOAHUKOE; § — MepeceyeH]
TPOROAHHKOM

Il

—

HED, B TEX e Lenx NOMYCKAETCH YCIIOBH
W3MEHATL (YKOpauMBaTh, YIIMHATE M T.O.
O4YepTaHUs COCTaBHBIX wacrell, ecnH X
m3obpaxkenus  3akpeIBAOT JApyr Jpyra
(puc. 4.35). Ilpu 3TOM HMCKaKeHUA OHEpTa:
HHil He AOMKHEI HAapyllaTh SICHOCTH d4ep

TEXaA.

IlpoBonurkH H306paxatoT B COOTBETCT
BuM ¢ Tpebosaumsamu T'OCT 2.414-75%

(cM. Briie). Pa3BeTBICHHSA, W3TOMBI, CIHA-
HUS NPOBONHMKOB ¥ kabenell nsobpaxkaroT
orpeskamu non yrnom 45° (puc. 4.36, a).
IlepeceueHrs NMPOBOJHHKOB ITOKA3bIBAOT B
cOOTBETCTBHM ¢ pHc. 4.36, 6. OGpHIBEL

MPOBOJHUKOB M300paXxaroT 1o o6muM npa-
BHJaM, YKa3blBad HOMEP IIPOBOIHHKA

apabckumy mudpaMu ¥ o6o3HadYEeHHE JHC-
Ta HWIH BHJ4, HA KOTOPOM COAEPXKHTCH
NpoZOIKEHHE MPOBONHMKA. JIMHMIO, H30-
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Puc. 4.37. Haobpaxenne npoBoAHHKOB
npH nepexojie Ha Jpyroi JucT

Gpaxatolnyro asa U 6oJyiee NPOBOAHHUKOB, Y
MecT obpriBa 0603HAYaAOT OAHMM TNOpAI-
KOBHIM HOMEPOM PHMCKHMH IM(paMH HIH
yKa3uIBalOT Y MecT 0OpeiBa NMHHH 0D03Ha-
YeHHs BCEX IPOBOHHKOB, M306pajmaeMbIX
aroit muuueit (puc. 4.37).

Kaxcaplii npoBOAHMK (HpOBOA, Kabenw,
KIYT, IKHY) 0603HAYAIOT B COOTBETCTBHH
co cxeMoii coeauHenuii. IIpy orcyTCTBHM
CXEMEI COCOMHEHHil IIPOBOJHMKY Ha Hep-
Te)Ke MpUCBAKBalOT WHGP, COCTOAME W3
uudpoBoro  obO3HaYEHUs  COOTBETCTBY-
omeii 1end B 3NEKTpHYeCcKoid NpHHIHIN-
aJIbHOIT cXeMe, 3Haka je(UC M ICpaAKCBOTO
HOMEpa IpOBOJIHMKA B UEHH: HANPUMEP,
2-1, 2-2 cnenyet uunrats Kak I-# w 2-it npo-
BOJHUKH LENH 2.

Ilpu orcyrcreum obo3uadeHMii B cxe-
Max NpPOBOAHHKHM 0603HAYAIOT Ha yepTe-
XKax OJIHMM M3 CHEAYIOLIMX COCOOOB:

a) HyMepyroT apaGckuMu — [H(ppamu
OIMHO4YHbIE TIPOBOMA M xunbi  kabGeneH,
3aMACAHHEIE B CHeIHPHKALMIO KaK MaTepu-
an, — B IIpenenax uHeprexa, KuaH kabend,
O(OPMIEHHOTO CAMOCTOSTENILHEIM  JIOKY-
MEHTOM, — B npenenax xabens, MpoBoza
XTYTOB — B NpeAemnax XryTa;

6) Hymepyror apabckumu  upaMu
LCHM B IIpEJeNax Hepreika W NPOBOJHHKH
B rpefienax ueny; c6o3HayeHus NpoBONHH-
KOB COCTaBNAlOT K3 HOMEpa uenu, neduca
W HOMepa NMPOBOJHHUKA B NIpejieNiax Lieln.

O603HaveHe KOPOTKOIO MPOBOAHMKA,
n3obpaxenHe KOTOPOro OTHET/MBC IIpo-
CMaTpHBaeTCsi Ha YEpTelke, JAOMyCKaeTcs
MIPOCTABIATh Ha YEpPTEeXe OAMH pa3 — Mocpe-
IHe n306paxceHus, 2 y JUTHHHBIX MPOBOM-
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Puc. 4.38. Hpucoeaunenne NPoBOJHHKOB K MHO-
FOKOHTAKTHOMY H3AE/THIO

] Konm. ﬂpoﬁﬁ‘ ]
12 1
17 2
+ + L | 3
8 L
9 5
13 6
16 7
+ + 1" 8
6 9

o
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' Puc. 4.39. Tabauna coeanncnnii

HHUKOB — oOxono 06omx UX koHLUOB. Ilpo-
BOJIHMKY, HZAyIIHE pAIOM, JONyCKaercs
H3obpaxark B BHJAE ONHON JIMHWH; XTYTHI,
kabend M WX TIPOBOAHMKM H300paxar:
olHOH NMUHKeH He pa3pelaeTes. :

Ha w4eprexe g 3NeKTPOMCHTaXa
IOMKHBL OBITH ONHO3HAYHO ONpeleneHbl
BCE COC/MHEHHMS MEXIY COCTaBHBIMH 4ac-
TaMH. IIpn 3ToM nuHRE, B300paxaiomme
NPOBONHHKY, TPHUCOCOUHAEMBIE K MHOIO-
KOHTAKTHOMY H3ZleNHI0, IOMyckaercd H
MPOBOIHTE 10 H300pakeHHs KOHTAKTOB U
3aKaHYHBaTh Yy JIMHHM, TIOKa3eIBAIOMIEH
BHEILHUE OYepTaHHA H3lenus. YKa3auHs O
NPUCOEIMHEHNY TNPOBOAHHKOB K KOHTakK-
TaM MPHBOJAT B 3TOM Cliydyae ONHMM M3
Clenylumx cnocobos: ofo3HadeHHs Ipo-
BOJIHHKOB YKa3bIBAIOT OKOJIO 0003HA4eHMA
kouTakra (puc. 4.38), oGosmaueHms npo-
BOJIHMKOB NpHBOAAT B Tabnmuue (puc. 4.39).
Ecny KOHTaKTH! M3JENMs, K KOTOpPOMY
JOOJDKHEI GHITH TIPMCOEAMHEHBI I[POBOJ-
HHKM, HE HMeT 0DO3Ha4YeHHH, TO Ha uep-
TE€XE MM M[pUCBAUBAIOT O00O03HAYeHMn o
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Puc. 4.40. @opmMa rabaunst coeJuHeHHi

MNOACHAKOT HMX CXeMOH coemMHeHMi WiIH
yKa3aHMEM B TEXHHYECKHX TpeGoBaHMsAX
yepTeKa.

ONEKTPUYECKOE COEOMHEHHE, OCYILECT-
pnsieMoe naiikoii mam cBapkoii nsobpaxa-
rT Touykof mHamerpom or 1,58 no 38, rme
S — TONUHA CINOUTHON OCHOBHOH NUHUH
JaHHOrO Yeptexa. O003HAYEHHME COEMHE-
Huif TIPOM3BOAAT MO OOLIENPHHATEIM Ipa-
gunaM, B Texuudeckux TpeGoBaHMAX Hep-
TeXa YKa3blBAIOT IPUNOH W Apyrue nad-
HEIE O COEIMHEHHsAX.

Ceazp ueprexa JAnA H3lenuid ¢ npuMe-
HEHHEM 3NEKTPOMOHTAXa CO CIieludHka-
upeil OCyIUECTBNAETCA 4HEpPEe3 NO3HIMOH-
ubie 0603HaueHus. Jlonyckaercs He HAHO-
CUTH Ha 4YepTEXe HOMepa nosuuuii, mojg
KOTOPBIMH B CneLMUKAIME 3alHCaHbl
3NMEMEHTHl 3TIEKTPUYECKON TIPHHLIMIHAIL-
Hoif cxembr B pasgenax «CraHpapTHEie
usnenms» M «lIpoune wmsnenus» ¥ npo-
BONa u kabenu B paznene «Marepuansm.

Ha vepTexe pns JneKTPOMOHTaXa
BRIMIONHAKT  TEXHHUYEeCkne TpebGoBaHuA,
KOTOpBlE  3aNUCBIBAIOT B CHEAYIOHIEM
nopsxe.

1. Texuuueckne TpeGOBaHHS K 3MeK-
TpoMouTaxy. [asre TIOC ... I'OCT ...

2. Texunueckue TpeGoBaHNSA Ha KTYTHI.

3. Texumvyeckre TpeGOBaHMA K KOHCT-
PYKUuMsM pa3fenku [pPOBOAOB M Kpemne-
HHIO MX SKHIL

4. Texuuyeckue TpeGOBaHHMA K MOH-
T2Xy HaBeCHBLIX 3JIEMEHTOB.

5. Texnudeckne TpeGOBaHMs K 37€K-
TPOMOHTaXKyY npuOOpHLIX HacTell COeNHHH-
Teneit,

6. H3o6paxenus IaT ... CMELIEHSL

7. Mecta pacnaliki NpOBOLOB HA la-
Tax 3anure kneeM ... [OCT ...

8. Ilocne HacTpoiikm npuGopa MecTa
Pacmafiky YPOBOMOB [IOKPLITH JIAKOM ...

9. Tabnmuuer  coenuueHMi  XXXX.
XXXXXX. XXX TB.

10. Ha BriBONBI pazbeMOB HaZETh TPY6-
Ky To3. ...

11. KonzeHcaropel, pesHCTOphI, Jpoc-
cenu, AHOALI craBuTh Ha kel ... FOCT ..,
12, *Tlop6uparoT pH peryupoBKe.

13. MapkupoBKka 3N€MEHTOB NOKa3aHa
YCIIOBHO.

14. Ilporoguuky umMeroT 0003HaYEHUS
ans  MoHTaxka rno cxeMe XXXX,
XXXXXX.XXX 93.

Ha wu4eprexax nans anexTpoMoOHTaka
MOkeT OBITH BBITIONHEHA CXeMa COelHHe-
HHil, pazmellacMas Ha NEpBOM NHCTE WM
obopMilieMas NOCNEAYOIMMH  JTHCTAMH.
Tabnuua coenvHeHwMil paspabareiBaeTcs B
TOM Clly4ae, KOIa Ha yepTeme He ykasa-
HbI aipeca NpUCOEHUHEHHs [MPOBOJIHUKOB.
Tabnuuy  coenuHEHHiT  PeKOMEHIYeETCH
BBIIIOJIHATE 1O ¢opMe, NpHBeAEHHOH Ha
puc. 4.40. Pasmepn rpad Tabiamunl craH-
JapTOM He perflaMeHTHpOBAHHL.

B Ttabnuue coeoWHeHHWH NPOBOIHHKM
HEePeHHCIIoT TI0 BO3PacTaHHi HOMEPOB B
CNEeNyoIeM IOpfAIke: HNpOBOAA XrYTOB;
el KabGeneii, 3amMcaHHBIX B cneluQHKa-
M0 KaK MaTepuan; OAWHOYHbIE IPOBOXA.
Ha pwc. 4.41 npuseied npuMep 3amnojiHe-
Hus Tabnuip coeannennit. B rpade «Ilpo-
BOJHMKY» YKa3HBAlOT HOMEDP NPOBONHHKA
(OnMHOYHOTO MPOBOJA, ULl Kabens, mpo-
Bozia xkryTta). B rpade «[lo3.» ykaseBalT
HOMEp TO3WLUY, NOJl KOTOPBIM COOTBETCT-
BYWOLIMIT 3kryT, kabemb MM OTAeNbHEIH
DPOBOJIHMK 3ampcaH B CrendQHkanuy.
B crpokax Tabnuupl COeZIMHEHHH, B KOTO-
pHIX 3alMCaHBl XANEl Kabenell ¥ npoeola
KTYTOB, OQOPMIEHHBEIX CAMOCTONTENb-
HBIMM [OKyMenTamp, rpady «[los.» He
sanmonuAioT. B rpade «Otkyna MpeT» yka-
3bIBAIOT HAMMECHOBAHHS Pa3NENoB, HampH-
Mep «KryTtey, «Kabenw», «Ilposomay;



Puc. 4.41. Tllpamep 3anonuenun

Tabau0B1 coeMHenmit

Mpobodkuk | No3. | Dmkyda udem | Kyda nocmyncem | faukg, e | Mpumesaque
Xzymel
16 Xaym 1
1 XT2Hla C7:+
2 XT2:13¢ X81:4
{um @)
Kabenu
19 Kobens N*1
1 XS1 R15
2 XS2 R6
{u m. 9}
L4 | KoBenn N4
1 XT8:3a HLT:2
{um @)
[poboda
1 15 HL4:1 T:12/4
2 76 (%] HL8:2
{um @)
HaWMeHOBaHNE M 0003HAYEHHE COOTBETCT-
BylopX  u3penwii, Hanpumep «Kryr
XX XXXXXX.010» «Kabene XXXX,

XXXXXX.020», n anpeca IpHCOENUHEHNUS
POBONHMKOB MNH xunl kaGems. B rpade
«OTkyna noctynaer» — aapeca MpHcoeay-
HEHHs poBoauukos. [Ipada «Jlmmuay
3aMONHAETCS TONBKO 1A M3jenuii, 3anm-
CaHHBIX B pasgene «Martepnanel» creun-
dbPkanpm, T.€. qnm TeX M3NENuil, Ha KOTO-
phie He OQOPMIAIOTCA CaMOCTOATENBHBIE
YEPTEHKH.

B zaBucuMOCTH OT 00BEeMa, CNOXKHOCTH
M XapakTepa IPOM3BOACTBA HEPTEKH H3ze-
NH ¢ NPMMEHEHHEM 3JIeKTPOMOHTAXA
BBHINIOJIHAIOT OAHMM M3 ClIEAyIOIIHX BapH-
aHTOB:

Bapuanm A. Mexanndeckas c6opka u
INEKTPOMOHTAXK M3/eNHs NPOM3BOAATCH 110
OJIHOMY H TOMY e 4eprTexy. B sToMm cny-
4ae paspabaThiBaroT COOPOYHBIN 4YepTex ¢
ydetroM TpeGosanpit TOCT 2.109-73* u
[OCT 2.413-72* u cneundukanmo ¢ yue-
ToM TOCT 2.106-96 u I'OCT 2.413-72*.
IlpuMepoM wepreka, BBIIOJHEHHONO IO
cnocoby A, MOXKET CHyXMTh cGOpOYHBIH
YePTex NeqaTHO MNarsl, MoKa3aHHbIl Ha
puc. 4.31—4,33.

Bapuanm B. DneKTpOMOHTaX H3OENHs
TIPOM3BOIAT [0 CAMOCTOATENBHOMY YEPTExHCy.

Tipy 310oM pa3pabaTeBalOT YETHIPE KOHCT:
pPyKTOpCKHX AOKyMeHuTa: cOopounbift uep
TeX M CreUM(UKANMIO U MEXaHHYeCKod
cbopkn ¢ yueroM TpeGosauua T'OC
2.109-73* u TOCT 2.106-96, cbopouHbl
YepTex” M CcneuuQUKaluio Jis 3JIEKTPOo-
MoHTaxa ¢ yyeroM TOCT 2.413-72*%, i

Bapuawm B. 3nexTpOMOHTaX M3AET
NIPOM3BOAAT II0 3JEKTPOMOHTaXXHOMY Y€
Texxy (mudp M3) Ilpu sToM paspabarer
BAKOT TPH KOHCTPYKTOPCKHX JIOKYME
cbopounblit deprex coO crenUQpUKanH
JUis MexaHudeckod COOpKM M 3NEKTPOMOLF
Taxueil veprex (M) no M'OCT 2.413-72*
CocraBHbie YacTH, YCTAaHABIHBAEMEIC
3NEKTPOMOHTAKHOMY HepTexXy, BHOCHT
cneluduralinio  c6opoYHOre uepTeXka I
MeXaHHYeCKOH COOpKH B JIONONMHHTENBHEL
pas/iensl.

Bapuarm I. DnexTpoOMOHTaX H3JCI
MPOU3BOAAT MO JPYrHM AokymeHTam. [Ip
3TOM pa3pabaTbiBarOT [BA KOHCTPYKTO
CKMX JHOKYMEHTa: COOpOYHEIH HepTex
cnelupuKaIMio I8 MeXxaHuyeckoil c60
kA, B Texumdecknx Tpebopanmsax cHopoy
HOIO YepTea YKasblBalT JIOKYMEHT, IT
KOTOPOMY MpOW3BOJAT 3NMEKTPOMOHTAX,
CXEMY 3IEKTPUYECKYH [PHHIUNHAIEH
(D3), cxeMy 3NEKTPUHECKYIC COCHHHEHM
(04) wmu  Tabnuuy coenunenuii  (TB)




B 33BHCHMOCTH OT Xapakrepa [pOM3BOI-
crea. CocraBHeIE HacTH, yCTAaHABIHBAc-
MEIE TIPH 3JIEKTPOMOHTaXe, 3arHChIBAIOT
B cretudukaumo  cbopodnoro geprexka
B NONONHUTENLHEIX pas/ienax.

Pacemorpum Gonee nonpobHe npasuna
BHITIOMTHEHNA 4epTEeXeH ¢ IpHMEeHeHHeM
JNEKTPOMOHTaXa JUIA Pa3sfidHBIX BapHaH-
TOB OQOpMIEHHS KOHCTPYKTOPCKOH OOKY-
meHTauuH. BapuanToM A mone3ynoTcs B
TeX Clly4afx, KOrda 3NEKTPOMOHTaX WM
MeXaHMYeckyo CcOOpKy nenecoobpasHo
NpOM3BOJMTE MO OJHOMY M TOMY e Hep-
Texy. B aToMm cmy4ae paszpabaThiBaior c6o-
pOYHBIA YepTek, Ha KOTOpOM HM3obpaxarT
cocraBHbIe YaCT JUT# MexaHudeckolt cbop-
KH W 3NeKTpoMoHTaxa (cMm. puc. 4.31).
Ipn sanmonHewny cneundHKaunM K 3TOMY
YEPTEXY COCTABHBIE YacTH, SBAAIOLIMECS
3MEMEHTAMH  3NMEKTPUYECKOR  IIPHUHIHIIN-
anpHOl CXEMBI, 3aNHCHBAIOT B pa3fellbi
«Crannapraeie  mapenus» win «lIpoune
H3IEnM®» B Hayalle COOTBETCTBYIOLIETO
paszesia rpynnaMy B TIOpAIKe pacIoNoKe-
HHs OGYKBEHHEIX NO3WIMOHHBIX 0603Hatde-
matt (no 'OCT 2.710-81%*). BHyTpH rpymiis!
COCTABHBIE YaCTU 3aMMCHIBAIOT B TIOPAAKE
BO3pacTaHMs OCHOBHHIX mnapaMeTpos. [Ipu
3ToM OYKBEHHO-IIM(POBEE TIQ3UIMOHHEIE
0603Ha4YeHHs, IPACBOEHHHE 3NIEMEHTaM Ha
INEeKTPUYECKOl MpUHLMITMANIBHOH cxeme,
sanvceBaloT B rpagde «IIpuMmevanne» cne-
Upukanun (cM. puc. 4.32, 4.33). Homyc-
KaerTcs GyKBeHHO-UMQPOBEIE 0OC3HAYEHUS
3MEMEHTOB He YKa3hiBaTh, €CNM HM [pH-

CBOEHbI IIO3HLIMOHHBIE O00O3HAYEHHA YO
Crienidukanm.
IIpyn  BBIMOMHEHHMM KOHCTPYKTOpCKOH

lokyMeHTanun 1Mo sapuaHty b H3 cocrasa
H3nenua ¢ 31eKTPOMOHTANOM BHIJIENAIOT B
BU/le caMOcTOsTeNnbHOM cOOpouHOlt enuRu-
bl p3fenude wmexaHudeckodi cOOpkH
BBITIONHAIOT Ha Hee cOOPOYHEIT HepTeX U
Cneyndukauvo. Ha usgenwe ¢ anektpo-
MOHTAKOM TOMe€ BBIIYCKaOT COOPOYHBI
Heprex u cneuudukaumo. Ha atom (no-
CnenHeM) cOOPOYHOM 4HepTexke COCTABHBIE
HacTu, _BXQJAIINE B H3AENHEe MEXaHWd4e-

croft cOopku, u3c6paxaroT YIPOUWEHHO
CNNIOTHHBIMU  TOHKUMHM NWHHAMM. Ecnp
COCTABHBEIC YaCTH H3ACIHA PacTONIOXKEHDI
Ha CTeHKaX, HAXONAIUMXCsA B Pa3HLIX Mroc-
KOCTSIX, AOHYCKaeTCs H300pamars CTeHkw
pasBEPHYTHIMH B  TUIOCKOCTE  YEePTEXKa.
Takoe w#3oOpaxkeHHe MOMKHO CONPOBOXK-
narecs Haunuceto «CTeHKka pasBepHyTay.
Ilpp BEIMONMHEHMM CHEUMQHMKAUHAHM  yep-
Texka C 3NEKTpOMOHTaXOM B pasnen «ChHo-
POYHBIC COMHHLLDY BKIIOYAlOT  3aMHCh
M3ENUs  MexaHudeckoii cOOpkM Neppo#
nozuupeit. CocTaBHbiE YacTH, ABNsO-
LIMECs 3JIEMEHTAMM 3JEKTPHYECKOH IpHH-
[UNUANBHOH CXeMBl, 3aNHCLIBAIOT B CHIEIU-

¢ukanuio B pasgenax «CTaHaapTHEIE H3ne-,

nua» ¥ «IIpoune H3nenus» No NpaBHIaM,
YCTaHOBJIEHHBIM [Ona Bapuanta A (cMm.
Berne). IlpoBoja u  kabend, KOTOPBIMH
MPOM3BOJNHUTCA MOHTaX H3MIeNHs, 3alnCHl-
BAT B pasfen «MarepHansm, NpH 3TOM B

rpade «lIprMeyanne» yKassBAOT «Ycra-;.l

HaBIMBAIOT MPH AMCKTPOMOHTAXEY.

IIpn  odopMneHNA KOHCTPYKTOPCKOH
JIOKyMEHTAalMK N0 sapHaHTy B ans Bemon-
HEHHS 3NEKTPOMOHTaXa pa3pabaTeBarOT
3NEKTPOMOHTAKHBIH  4EpTeX, KOTOpOMY
npucsanBator mmpp M3 (puc. 4.42).
INeKTpOMOHTAKHBIIT YepTeX BEITONHAIOT B
TOM € MacuwTabe, yro W cGopouHbIil Yep-
Texk  m3genus.  IlpH  HEOGXOIMMOCTH

OTHENbHBEIE HW3ZCNHUsA JOMyCKaeTCs BEHINION- -

HATE B JpyroM macwrabe. Bece uspenus,
yCTaHABNMBAaEMBIE [0 3JEKTPOMOHTaXa,
n306paxkar0T TOHKHUMH JIMHMSMH YIIPO-
[IEHHO — B BHJE KOHTYPHbIX OYepTaHHiH
6e3 rpaduueckux mozppobHocTel, cocras-
Hble YacCTH, yCTaHABIIMBAaEMbIE NpH 3MeK-
TPOMOHT@¥E, W MECTa MpHCOSAUHCHUA
IIPOBOAHMKOB — CIHIOIIHBIMY OCHOBHBEIMHE
nuausmu.  Jlns  yno6cTBa  m306paxeHud
COCTaBHBIX HacTel JHOMyckaeTcs pasBopa-
YMB4aTH CTE€HKM W COBMEWIAaTh C TUIOCKO-
CTBK HEpTeXd, NOBOPAYHBATL COCTABHBIE
YaCTH, COMPOBOXIAsA Takue H300paxeHHs
COOTBETCTBYOUIMMY HaAIIHCAML.
CocTaBHBIC HaCTH, YCTaHABJIMBAEMBIE
MNpH 3MEKTPOMOHTaxe, 3alIHCLIBAIOT B Crie-




(€ exordon oxomxuviHowodryowe suHIHroM9g downd]] “Zp'py "aug

£Y_sowiop vogedniny
BT F
V3 o :
ﬂ
T Xaudsh e L i
- NISHXDWHOWOdWHAVE _QWM___ m
‘ouwoy| anugoy]  whinop N [uany]wel
gL 3 dogndy] 3
. , g
EW 0Z0'XXXXXX J8aV =TT T 7 T 5 T E :
46 ‘cou nwoxgfidw awogednyoen JX ‘pX LX HOQOVON MWNDWHOY '€ L4 § 14 4 \E LC I m
~130J 15 20U toundy) 7 6 | x ] o 11 & LI .
*130J ou fixowsowodwxave X BnHDGOEAdW aNXIBKNHXAL | gogady|whoy | pogedy{wnoy gogody| whoy | pogedy) who) i
z
- ~ J ;
)
B gz R ™ 1||FL.|_ W15 ] 8 |¢ =
[4] S 9 [4 z
N and Sw\ T P :
B po— pogodyj|'wHoy | poged])| wHoy m.
mﬂm 2t & I\_-L\\-.a\\_\\
ux m.-!m _
9t L 9 2 £
] (1 6 | s 1o |
s \i/ “H T T D
[~~~ 1 |
8 el k] _ w _ ovs hvm 1™ 1~_|pogody| whoy| pogodyfunoy m
2 Ty _h_.
€ | =
. L [L_J L s el o |9
= o é X_] ¥ € | L] ou |¢
IR A G Y 9 e |t
i o 7 ﬂ]l]lw S s | & |4
: ogody|'woy | pogodyfwHo; —
L] ve wd gogody ] eeqocy b I_J
e J

ouhndagend nawauy

ABBI.XXXXXX.020 M3




g

-4 " <

3§ & OBo3nayeHue Houmexobanue £ | MNpum.

Lokymermayus
E- M ABBI.XXXXXX.020 (b CBopoyHbil yepmex 1
el | ABBI XXXXXX.020 M3 JnekmpoMORMaXHEID
Yepmex 1
M ABBI.XXXXXX.020 33 Cxemo 3nexkmpuNekan
NPURLUNUOALHOA 1
CBopoyteie eduHuup!
| |4 |1 ] ABBI.XXXXXX.010 Kopnyc 1
S| || [2 | ABBI.XXXXXX.030 llaccu 1
Qlemanu

A2] |8 | ABBIMXXXXXX.011 MNanens 1
E AL |9 | ABBI.XXXXXX.018 Ckofa 8
&
s CmoHdopmHsie usdenus
=
= 18 flomna MH18-0,1 HL1, HL4
- roct.. 3| HS
H
z
] | um d
=]
L
B _ ABBI XXXXXX.020

3t fluem] N° Bowym | Modn. Mama
5| [Rezpad Mum. | Auc | Mucmab
gl et Mpudop C L
<] [H xohmp. EKA
=] |oeh

- Konupoban Coprom Ak

Puc. 4.43. Cnenuduranus ¢6opouHOro YeprexKa, BLINOIHEHHOTO N0 BapuanTy B

UHdukaumo c60pOYHOro deprexka s
Mexanuyeckoii COOpKH B AONONHHTENBHEIE

paznener; «Cbopounbie EIMHULbIY,
«Herann», «CranpapTusie  M3EENIHM),
«ITpouwme H3IENUAY, «Marepuanem.

HononuurensHble pasgensl  pasMEmIaloT,
HaypHas C HOBOrO §uMCTa, non o6ImMM
3aroJIOBKOM: «YCcTaHaBNHUBAKOT o
KOO XXX XXX XXX MOI».

IIpMep BLINONHEHHS 3NEKTPOMOHTAaX-
HOro yeprexxa npUBeleH Ha puc. 4.42. Yep-
TEWK COACPKHUT H300paxeHHe JNMEKTPOTEXHU-
YECKMX M3Jlenuif, NpOBOMIOB, KpPEMeXHBIX
Jeraneil. CeemneHus O NPHCOCNMHEHHH K
KOHTAKTaM MNPHBEICHE! B Taﬁnnuax OKOINo
1300paKeHNs MHOTOKOHTAKTHEIX HM3ZCTHi.
BNeKTPOTEXHUHECKNE U3NETHNS, YCTAHABIIN-
BaGMbie JI0 3NEKTPOMOHTaXa, 13006pa-
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Puc. 4.44. ITponomxenne cnenudukangun cGopoyHOro 4eprexa, BLUNOIHEHHOTO
no eapuanty B

XEHB TOHKMMH nHHuMsMHM. Ha veprexe
NIPUBE/ICHE! OyKBEeHHO-LM(POBBIE TO3HIIH-
OHHblC OOO03HAYCHHUA, NPUCBOEHHBIE 3Jie-
MEHTaM Ha 3JEKTPUYECKOH TPHHLIUIHATE-
HO# cxeme. Ilposonma o6ozmaueHsr apad-
CKMMH UudpaMu B mpenenax xryra (Ios.
45). Ha puc. 4.43, 4.44 npuseneHs ¢par-
MEHTBI crielndHKannn c6OPOYHOro YepTe-
*¥a I8 MexaHuueckod cOopkm H3nenus.
CocraBHble 4acTH, ycranaBnMBaeMbie TIO
INEKTPOMOHTANXHOMY YEPTEXY, 3anHCaHbl
B cnelndHKalmo B JONONHUTENBHEIX Pa3-
Jaenax.

[lpy BHIIOMHEHHH HOKYMEHTALMH 0O
Bapnanty [ paspabarwiBaroT cOopouHbIf
YEpTeX JNA MeXaHHyeckoif cOopkm ¢ yKa- i
3aHMEM [OKYMEHTZ, KOTOpHIM CleayeT
PYKOBOICTBOBATECH NpH 3NEKTPOMOHTANE.
910 MOryT OBITE CXEMbl 3IEKTPHYECKHE
(TpUHUMNWaNEHAA WM COSAMHEHMI) HIH
Tabnuua COeMHEHMH, BEINONHCHHAA CaMo-
CTOATENBHEIM JOKyMeHTOM. B crienmguka-
UK cOOpPOYHOTO YEPTEXA BHOCAT COCTAB-
HBIE YacTH, YCTAHABIIMBaEMbIE NpH 3IeK-
TPOMOHTAXe, B JNONONHHTENLHBIE Paszelbl
(cm. puc. 4.44).



Fnaea naras

NPABMIIA BbIMONHEHUA CXEM SNEKTPOTEXHUYECKUX U3AENUIA

5.1. OOwme nonoxexns

Cxema — KOHCTpYKTOPCKMiT mOKYy-
MEHT, Ha KOTOpPOM TIOKa3aHkl B BHJE
YCIOBHBIX M300pakeHnH #iM  obo3Haue-
HHil COCTaBHBIC YacTH M3IENHA M CBA3H
mexny HUMmp. [lpu BHIIONMHEHMM CXeM
HCTIONB3YHOTCS CIEAYIOLINE TEPMHHEL.

3nemeym cxembl — COCTABHAA 4YacTh
CXEMB!, KOTOpas BBINONHAET OMNpEleseH-
Hylo ¢yHKUNIO B HM3NENHMU U HE MOXET
OLITE pazfeneda Ha YacTH, HMeLHe
CAMOCTOATE/IBHOE HasHayeHne (pe3ucTopHl,
tpancdopMaTopel, AMOOB, TPAH3HCTOPHI
W T.0L).

Vempoiicmeo — COBOKYNHOCTB 3J1€MeH-
TOB, NPEOCTABASIONAA E€AUHYIO KOHCTPYK-
o (6nok, mnara, Wkad, MaHens M T.IL).
YeTpolcTBO MOXeT He WMETh B M3JIENHH
onpeaeneHHoro QyHKIMOHANBHOIO Ha3Ha-
YEHHs,

Dyuxyuonaivnas zpynnd — COBOKYN-
HOCTEH 2JIEMEHTOR, BBINONHSHOUINX B H3ze-
JIMH onpefeneHHyl0 (QyHKIMIo ¥ He obbe-
OWHEHHBIX B  COMHYK)  KOHCTPYKLMIO
(maHens CHHXpPOHHM3AlMKM TNABHOTO KaHana
M Jp.).

QynkyuonarwHas uacme — 3NEMEHT,
¢yukumoHaneHas rpynmna, a Takxke ycrpoii-
CTBO,  BBINOMHAIONIEE  ONPENENEeHHYIO
Gyukumo (yeunurens, GunsTp).

OyukyuonanbHal yene —  JIHHUA,
KaHay, TpakT OMPElNEeNEeHHOrO HazHAYCHMH
(kawan 3Byka, BHIeokaHan, Tpaxtr CBY
HT.IL).

Jlunust e3aumocessu — OTPE3OK Ipsa-
MO, yKa3blBAIOLUIUYE HA HalM4Me 3JEKTpU-
4YeCKOH CBA3M MEXIY 3NEMEHTAMM H YCT-
poiicTeaMu.

Knaccudukaumo cxeM IO BHIam
THnam ycrasaBnmeaer T'OCT 2.701-84*
Bujel cxeM onpenenstoTcs B 3aBHCHM
CTH OT BHJOB 3NEMEHTOB M CBA3eil, BXxoas
IIHX B COCTAB U3ENuA, W 0003HAYAIOTC
OykBamMH pycckoro andasura. Paznuuar
JIeCATh BUIOB CXeM; 3JIEKTpHYeckas — 3
rHApaenudeckas — I, nHeBMaTu4ecKas
IT, razosag — X, kmHeMarnyeckas — K
BakyyMHas — B, onrukeckas — JI, sHe
rerudeckas — P, penenns — E, koMOuuy
poBannas — C.

CxeMB1 pnenedmss u3llenus Ha COCTaB-
Hele uacTu (GyxBeHHoe o6Go3Hauenue E
pa3pabaTeIBalOT /1711 ONPEJENIEHHA COCTa
n3nennda.  KoMmOGuHMpOBaHHBIE — CXEM
BBITIONHAIOT, €CNMM B COCTAaB M3JICNIHA BXO
IAT 3MEMEHTH! PasHbiX BUIOB.

CxeMEl B 3aBUCHMOCTH OT Ha3HauCHH
nofpasiensioT Ha THIBL M 0003HAYARD
apabcKuMK 1 paMu. YeraHoBnEH
BOCEMb THIIOB CXeM: CIpyKkTypHas — 1
(YHKUHOHANEHAS — 2, NPHHIMIIMATEH
(monuas) — 3, coenmHeHuit (MOHTaXHAS
— 4, nogkmodeHms — 35, ofumas — 6
pacrionoxennss — 7, o6senuHenHas — 0.

Ha o0benpnenHoii CXeMe COBMeELId
IOTCs Pas3JIAYHBIE THIIEI CXEM OJIHONO BHMI’
HAIIPUMEP CXeMa 3MEeKTPUYECKas COennHe
Huit 1 nozknoyenus (cm. puc. 6.17).

HanMeHoBaHMe M KOZ CXEMBI ONpefens-
OTCs ee BHIOM M THnoM. Kon cxeMsl pon-
CH COCTOATH H3 OYKBEHHOIi YacTH, onpeae-
naomel BUA cxeMel, W LMpoBOH 4acTH,
onpelensiomeil THN cxeMe. Hanpumep;
CXEMa 3NCKTPHYeCKas MPUHUMITHAIEHAHA
33, cxeMa ruapaBnUYECkas COENMHEHM
—1T4 n 1.1




HauMeHoBanie KOMOMBUPOBAHHOM CXeMEl
ompenensercs BMIaMH CXeM, BXOASLIAMH
Bee COCTaB, H COOTBETCTBYIOIIAM THITOM,
HANpUMEp CXeMa 3NEKTPOruipaBliHiecKas
npuHUMMHanEHas — C3.

HaummeHoBanHe 0OGbenHHEHHOH CXeMEI
OTpeZIENAETCE BHJIOM CXEMBI H THNAMH
cxeM, BXOJIALIHMH B €€ COCTaB, HanpHmep
cxeMma NeKTpHueckad coelWHeHHil W nmox-
gmodeHus ~— 30. IlpH BRIMONHEHHH KOM-
OGUHMPOBAHHEIX M OOBEAMHEHHEIX CXeM
HOJKHBl COOMONATECS TpaBHia, YCTaHOB-
JAeHHple I8 COOTBETCTBYIOLIMX BHIOB H
THIOB CXEM.

B TexHWueckuX A0KyMeHTax, pa3pada-
TEIBAEMEIX IPH NMPOEKTHPOBAHHH, JKCTUTya-
TAUMH M HCCIeNOBAaHMH 3JIeKTPOTEXHUYE-
CKHX YCTpOMCTB, NPHMEHSIOT BCE THMBI
CXeM, YKazaHHble BEIIIe, PH 3TOM Ha CTa-
JIHAX ICKM3HOTO M TEXHUYECKOTO TPOeKTH-
poBanus pa3pabaTeiBAIOT CTPYKTYPHEIE M
(yHKIHOHANEHEIE CXEMEL, Ha cTafuy pabo-
Hero MNPOEKTHPOBAHMA — IIPHHUMITHANL-
HBlE, COeIMHeHU, MoAKIoYen s, obiue u
pacrionoxenus, OOIee KOMHYECTBO CXeM,
BXOJALIMX B KOMIJEKT KOHCTPYKTOPCKOM
NOKyMEHTAMHM Ha H3Zenue, BeHIOMpaercs
MHHUM&JIBHBIM, HO B COBOKYMTHOCTH OHH
JOIDKHBL COAepXaTh cBefieHHs B o0beMe,
IOCTATOYHOM NI NPOEKTHPOBaHHA, 3KC-
IUlyaTaulH, KOHTPOJIS M PEMOHTA H3je-
nus. Mexny cxemMaMH OJHOrO KOMIUIEKTa
OCYIIECTBIIAETCS OOHO3HAYHAA CBA3b C I0-
MOImBK  OyKBeHHO-UH(POBHX IO3HIHOH-
HbiX 0Bo03Hauenmii. Takas cBs3p HeobXxo-
IvMa ans OEICTPOro OTHICKAHKA ONHHX H
TeX K€ JIEMEeHTOB MIIH YCTPOICTB, BXOJf-
IHX B CXeMbl pa3sNnU4YHOIO THIIA.

O6mme npaBwia BEIMOTHEHHA CXEM
ycranasnmBator 'OCT 2.701-84* u I'OCT
2.702-75%. CxeMsl BeINONHsIOT B3 cobmo-
meHuss MacuTaba, neHCTBUTENBHOE ITpoO-
CTPaHCTBEHHOE DPacrONOXEHHe COCTABHBIX
4acTel He yJHUTBHIBAETCS HAH YYHTHIBAETCH
NpUONHKEHHO. JNeKTPHIecKHe 3JeMEHTEI
U yCrpoiicrBa Ha CXeme H300pakarT B
COCTOSHMH, COOTBETCTBYIOLIEM 00ECTOYEH-
HOMY. OJEMeHThl M YCTPOHCTBA, KOTOPHIE

OPUBOAATCH B JlelicTBUE MEXAHHYECKH,
n300pakaloT B HyNeBOM MIHM OTKIIKOYEH-
HOM MoJioeHHu. [Ipn OTKNOHEHHH OT 3TO-
ro npaBWjia Ha Mnoje cxemsl HeoOXomuMmo
NaBaTh COOTBETCTBYIONIHE YKA3AHUA,

QopMaTel JIMCTOB JUIS  BBIMOMHEHHS
CXeM clieflyeT BeIOuparh W3 OCHOBHOrO psina
tdopmaros cornacao NOCT 2.301-68%. Ilpn
BblOOpe GOpMaToOB CXeMbl CACLYET YUHTbI-
BaTh 06bEM M CIIOMHOCTE CXEMBI, YCJIOBHS
XpaHeHud H oOpaweHWd CXeM, BO3MOX-
HOCTH BHECeHHS H3MeHeHWH, 0COOEHHOCTH
TEXHHKH BBIIIONHeHHs cXeM. BHOparHbiit
dopmar momkeH obecreuHBAaTH KOMIIAKT-
HOE BHINONAERHe cXeM Oe3 yuiepba nns ee
HADAAHOCTH M yA00CTBa HCIOMB30BAHHS.

CxeMBl ~ MOTYT  BHIOJHATBCH  Ha
HECKONIBKMX JIUCTAaX, INpH 3ToM ¢opMar
JIMCTOB JoMKeH OBITB MO BO3MOXHOCTH
onuHakoBeiM. Ilpy BEITONHEHHMM CcXeMBl
Ha HECKOJTBKMX MHCTaX MM B BHOE COBO-
KYMTHOCTH CXeM OJHOrO THMA pPeKOMEeHIy-
eTca:

JUIS 3 CXeM, TOSCHSIOMMX TMPHHIHI
paboThl u3zends (MpUHLUMMHANBHAL, QYHK-
UHOHANBHAS), H300paXare Ha KaKIOM
JHCTEe ONpeneNeHHY  (YHKIMOHATEHYO
1ens, HanpHMep LUenH yrpasnenns, 6moku-
POBOK, CHTHaNM3a1{MH, CHIOBBIE K 1p.;

JUIS CXeM coenmHHEHHE u3oOpaxare Ha
KOKJIOM JINCTE YacTh M3NENHs, Pacnojo-
MEHHYH) B OFNpENENeHHOM MeCTe Ipo-
cTpaHcTBa (KOHCTPYKIHS, TOCT, MMOMELIe-
HHE U T.IL).

JIMHHM Ha cXeMax BceX THIIOB BHIMON-
HAKOT B COOTBEICTBHH ¢ TpebOBaHHAMM
I'OCT 2.303-68. Tomuuner nuHHi BeIGU-
patotcs B npeaenax ot 0,2 no 1 MM H BHI-
JIEPXHBAIOTCA TOCTOSHHBIMH BO  BCEM
kommnekTe cxeM. I'paduueckne obo3nage-
HUS 3IEMEHTOR W JIMHHH B3aHMOCBA3Y
BBIMONIHAKT JMHHAMH OIMHAKOBOH TOJI-
muHel. JlomyckaeTcs yTOJLIEHUeM JTHHH
BBIIENINTE  OTJIEJIBHBIE  3JIEKTPHYECKHE
yen¥, HanpuMep cunoseie. Ha opHoid
CXEME PEROMEHIYEeTCS TIPUMEHATE He Gonee
TpeX THIMOpasMepoB JNHHHE MO Tommuue.

Hasnauenue, NpHMEHEHHE M Havepramue
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Tabnuua 5.1

Hazuauenme HaumeHoBaHMe Hauepranue
3nexTpuueckUe CBA3M, rpadimyeck
» Tpad) M CrnnowHas e
o603HaYEHUA ITEMEHTOB
MexaHHueCKHE CBA3H, IKPAHE] Ilirpuxosas —
YcnoBHEIE rpaHHIEl YCTPOHCTB, GyHK-
S aimintd » b [ TpuXIyHKTHPHAR ———
HOHABHBIX [PYyTHI

NMUHMR B 2neKTpHYECKHX cXeMax NpencTas-
meHbl B Tabn. 5.1.

Ha oanexrtprueckoif cxeme wu3obpaka-
JOT: 3NeMeHTH M YCTpolficTBa B BHJE rpa-
¢dudeckux o6o03HaueHHi, NMHMM B3aHMO-
ces3H, OykBeHHO-UH(POBEe 0003HAUEHHS,
Tab/NUIE]; TOMELUAIOT TEKCTOBYK HH$oOp-
MaLHI0, OCHOBHYH) HaJHCE.

5.2. Tpadmueckne 0603Ha4eHNN

Jina wu3o0pakeHHs Ha INMEKTPUYECKHX
cxeMax 3MEMEHTOR M YCTpOHCTB MpHMe-
HAIOT ycrnopHele rpadmyeckHe obo3Hade-
Hust YT'O, ycTaHOBJIEHHBIE COOTBETCTBYHO-
ngMi ctanaaptamu ECK]L (cM. mpumoxe-
HEe 2). Ha cxeMax onpenesieHHHIX THIIOB
kpomMe YT'O MOTyT NpUMEHATLCH ApYrue
Kareropuu rpadmdecknx 0603HaYeHMI:

NPAMOYTOJTEBHHKH  TPOM3BOJTBHELX
MEpPOB,  COJEep:Kallie
TEKCT;

BHENIHNE O4YepTaHuf, MpPeACTABIA0-
e coboil ympoleHHBIE KOHCTPYKTHB-
Hble p300paeHns COOTBETCTBYIOINMX Yac-
Tel usnenus;

HECTaBAAPTH30BAHHBIE YCNOBHBIE Tpa-
dryeckue o6o3HaYeHUs;

IPSAMOYTOJIBHHKH, BBITIOJTHEHHEIE
IWTPUXITYHKTHPHO! NHHHeH Ang BeLOeme-
HUH yCTpoHcTB H QYHKUHOHAILHEIX TPYIIIL.

Ilpr wcronb3oBaHUM BHIIEYKA3aHHBIX
rpadecknx ob03HaYeHUl Ha MOne CXEMBl
WM B TeXHUYeCKUX TpeGoBaHUSX Clenyer
OpUBONNTL MOACHAKOIIWH TekeT. Bonee
nojpo6HO 3TH BOTPOCH  PACCMOTPEHEI
HIXE B TPaBRIIAX BEHINOJIHEHHSA CXeM COOT-
BETCTBYFOLUMX THIIOB.

paz-
NOACHUTENLHEIH

G B A e S

CrnenyeT DOAYEPKHYTb, 4YTO HMEIOT
MECTO Ciy4a, Koria Ha OIWH 3MeMeHT
CTAHAZPTAMH  YCTAHOBJIEHO  HECKOJBKO
JONYCTHMBIX (QIbTEPHATHBHEIX) BapHAH-
ToB YI'O, pazsnuyarmlMXCs TreoMeTpHYe-
ckoif Qopmoii, Hampumep KOMMYTaI.lHUH—"
Hele ycrpodictea mno I'OCT 2.755-87
(cM. mpunokeHue 2). B 3TOM ciydae cre-
Jyer BeIOHpaTe OAMH M3 BapHAHTOB 000-
3HAYEHHs, UCXONA M3 Ha3HAueHHs M THIA
paspabaTeIBAEMOH CXeMbl, M TPHMEHSATh
€ro Ha BCEX CXEMaX OIHOro THMa, BXOAd-
LIMX B KOMMOJEKT JOKYMEHTAIMH HA HSJIBJIHG‘l

Pasmepnt ¥T'O 3neMeHTOB cxeMHl MpH-
BEJIEHBl B COOTBETCTBYIOINMX CTaHaapTax.
JluneiiHple M YIIOBBlE pasMepH, ykajad-
HBle B CTAHAApTAX, NOTYCKAETCSs B OTHAEN
HBIX CITyYasX MPOMOPLHOHANBHO YBEIHYM:
BaTk WM yMeHwmare. Pasmepsl YI'O yB
JMHYUBAIOT MPH HEOOXOJAMMOCTH:

rpagpuiecky BbIIEIHTE (no;lqepKHyTb)
oco0oe WM BaKHOE 3HAUEHHE COOTBETCT-
BYIOLUEro 3JIEeMEHTa;

MOMECTHTh BHYTPH YCJIOBHOro rpadm-
yeckoro obo3HaueHHs  kpanuGuiypyro-
il CUMBOJT M JONOJHHTENBHYIO HHPO
MALHIO.

Yenosuele YI'O 3jeMeHTOB HCITONB3Yye-
MHX KaK COCTaBHEIE 4acTd 0003HaueHMH
IPYIHX 3JIEMEHTOB, joNyckaercs Hu300pa-
}aTh YMEHBIIEHHBEIMH 10 CPaBHEHHKD C
IOPYTMMH 3JIeMEeHTaMK, Hanpumep Qortope-
3ucrop, doToauon H Ap.

Jlna obecrnedyerns BH3yalbHOTO BOCIPH-
ATHS CXEMHl paccTosnpe (3a30p) MEXIy
nobeiMH  rpadHuecKHMH  aneMeHTaMH
(Touxkamu, JHHMSMM M T.N.) YCIOBHOIO
0003HaueHHUs HEe JO/DKHO OBITE MeHblIe

- an



Puc, 5.1. Ilpumepnl AoNyCTHMOTI0 NOJIOMKEHHA
3/IeKTPHYIECKHX JJIEMEHTOB

Puc.5.2. Tlpumep jonyciuMoro InoJoxKeHHs
INEKTPHUECKHX ITEMERTOB

.

| mm. BuiGpanubeie pasmepsl ¥YI'O u Ton-
IMHB JHHUH And HEX  JOIKHEL  OHITH
BEIJIEPKAHK IOCTOSHHBIMU BO BCEX CXe-
Max OJIHOTO THINA HA JAHHOM YepTexe,
YcnopHele  rpaduyeckde  00o03HaYeHHA
anemMeHToB M300paXaloT Ha CXeme B MOJIO-
HEHHH, B KOTOPOM OHM NMpPHBENEHH! B COOT-
BeTCTBYIOINMX CTAHJAPTax, WJIH TIOBEp-
HYTHIMH Ha Yron, KparHeii 90°, aTakke
3€PKANEHO  noBepHYTBIMM  (pwc. 5.1).
Honyckaerca YI'O noBopauuBaTe Ha yrod,
KpaTHelii 45°, ecnu 3710 ynpomaer rpadu-
Ky cxembl (puc. 5.2). Keanuduumpyrowuive
CHMBOJTHI (CBeTOBOH NOTOK H T..) TpPH
noeoporax YI'O He NOMKHBI MEHATH CBO-
el opuentaumu (puc. 5.3). Crenyer HMeTs
B BHIY, YTO IOBOPOTE H 3epKaJbHBIE H30-
Opakenus Hexotopeix YI'O mnpuBOAsT K
HCK2)KeHHI0 HMX cMelcna, nanpumep YI'O
JBOMYHLIX JIOTMYECKMX 3JEMEHTOB, pa3-
JHYHBIX CHMBONOB. Takue o0603HaYeHHs
JOJMKHB!I OBITE BBITIO/THEHE! B TOM [ONOXe-

@& @4/ \@f
Prc. 5.3, llonoxenne xpanupHOMPYIOMAX CHM-
BOJ10B oTHOCHTENRHO YI'O
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Puc. 5.4. Opuenranua yc0BHore rpagHveckoro
obo3navenns B cxeme

HHH, B KOTOPOM OHH NpHBEJEeHEl B COOT-
BETCTBYRIIHMX CTaHxapTax (puc. 5.4).

5.3. O6wme npasuna NOCTPOEHUSI
rpaduyeckoro n3o6paxeHus cxembl

I'paduyeckrie 0003Ha4YeHMS 3ITEMEHTOB
(ycrpoiicts, (YHKUHOHANBHBIX TpPyMI) H
COEMIHHAIOWME MX JHHHA B3aHMOCBS3H
CIlelyeT pacriojiaraTh Ha CXeMe TakuM 06-
paszoM, uToOBl OOeCneudTh HaHmy4lIee
NpeCTaB/ieHHe O CTPYKType wu3aenus H
B3aUMOJEHCTBHH ero COCTABHBIX 4YacTeH.
VcTanaBnuBaeTCs paccrosHue (NPOCBET)
MEXIY COCEAHHMH JIHHHUSMH YCIIOBHOIO
rpaguyeckoro 0003HAYEHHS He MEHEE
1 MM, Mexay OTAeNbHBIME YCHOBHBIMH
rpaguyeckuMH 0OO3HAYECHHAMH HE MEHEe
2 MM; MEeXAy COCENHHMH MapaielbHBIMH
JMHHUSAMH B3alMOCBS3M He MEeHee 3 MM.

JIMHMM DOMXKHBI COCTOATH M3 TOPH30H-
TambHBIX M BEPTHKAIBHBIX OTPE3KOB M



¥WMeTh MO BO3MOKHOCTH HAMMEHBILEE
KOJIMYECTBO M3JIOMOB M B3aUMHBIX Tiepece-
yenuii (puc. 5.5). B ormensHBIX CryHasx,
ecnd 3TC ynpoiunaer rpadHky CXEMBI,
JIONyCKaeTcss MpUMEHATh HakJIOHHEIE yda-
CTKM NHHHMH Ha HebouplIOM yuyacTke
CXEeMEL

JlonyckaeTcd Ha cxeme Trpa(uyecky
BHIJIENATL yCTpoHCTBA, (yHKUUOHANBHEIE
rpYnnbl, 4YacTH CXEMBI, OTHOCAINMECH K
OMpeleNeHHbIM  0CTaM,  [OMeLleHHAM
U T.JL, & TaKXe YacTH CXeM, HENoCpencT-
BEHHO HE BXOAfLUKME B W3fienue, HO H300pa-
KAEMBle JUId JIYYLIEro TOHHMAHMS CXEeMBl.
Takme QparMeHTHl cXeMpl  BELIENSIOT
WTPHXNYHKTHPHOI 1HHKel B dopMme rips-
MOYTOJILHHKA WIH (UIYPBHl HENPABUIIBHOH
¢opmsl (puc. 5.6).

Hus  ympolleHus rpadukd  CXeMBl
(YMEHBIIEHUS. KOJUYECTBA JIMHUI) peko-
MEHIYEeTCSl IPUMEHATh YCIOBHOE rpadmye-

ks
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a) 6)

Puc. 5.5. Hao0paxkenne ¢parmenta cXxembl:
a — HEpallHOHAIbHOE; 6 — palHoHAIbHOe

{lnama

R2 R6

Rl ca| vit V12 R | c4

R3 | |R5 | |R7 | |R8 R10| |RT1

PHc, 5.6. @parmenthl cXxemMpt «dlnarap ~

CKOE CIHMSHUE OTJENBHBIX JIMHMK B rpy
TNOBbIE JIMHUW CBA3HM MO CJIEJYIOWMUM Tpa
piwiaM. KaxJaas NHHMA B MecCTe CIOUSHK
nomkHa  ObITb  TIOMEYEHA  [OPSJIKOBEY
HomepoM (pHc. 5.7, a). Jluamy, coenmns
Mble B IPYIINOBYIO CBf3b, K@K MPABHIO, B
TOJDKHEl MMETh pP23BETBJIEHHH, T.€. BCAKH
yCNOBHBIN HOMEpP OJKeH BCTPEHaThCs
NMHHHMH TPYTMOBOH CBA3H TONBKO 2 pa3
Ilpn HeoOXonMMOCTH pasBeTBiIeHMH W
KONMYEeCTBO YKa3blBAIOT TOCNE MOPSAKO
BOr0 HOMepa JIHHHK Yepe3 APobHYIO ue
(puc. 5.7, 6). Jluaum rpynnosoll ces3
IOMYCKAETCH BHUMOMHATE YTONLIEHHEIMH
Bo BceM KOMILIEKTE CXeM COEIHHSEMB
JTHHHH JIOJKHBI ObITh H300paKeHB! OIHMY
M3 IByX criocoG6oB — MO NpsSMBIM YIIO
WITH C H3JIOMOM TIoA yriom 45° K rpynro
poii nuHMHM (puc. 5.8). Touka wu3nOM
nomkHa GbITL yAaneHa OT JIMHHM TpYMI
BOH CBA3H HE MEHEe YeM Ha 3 MM.

Jlna ymeHbLIEHHs KOJH4YeCTBa INapa
JIEABHBIX JTHHHH, CHEAyIIKX B OJHO
HalpapieHHH H MMEIIHX OGOJBLIYI0 Hpo
TSHKEHHOCTh, TPUMEHSIOT OJHONHHENHO
NpPEACTABJIEHHE TAKHX JIHHHH 10 CIenyro
I[MM TIPABHIIAM:

1/2

~
|u.r ul_-

3/2
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1 Ia
a) I 6)
Puec. 5.7. Mao0paxenne rpynnossix JHHAN CBH3IN:
a — 6e3 pasBeTBNEHMI; 6 — € pasBeTBIEHHUAMU

L (A
R

Puc, 5.8. HMiofpaxenne orBerpBieHHH JHHMHE
Tpynnoeoii ¢BH3M
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Muozonukelxoe OdwonuneiiHoe
uzcipoxeHue uzobpaxeHue

Puc. 5.9. Onnonuueiinoe npeacraBiedHe JHHHR
cBAIH
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Puc. 5.10. Wiobpawenne CRMAMHA H PaiBeTRIE-
nuii NN CBH3NH

Oduonuxelvoe
uszodpoxeHue

MuozonuxelHoe
uzolpaxenue

Puc. 5.11. H306pasente rpynisi MHHHI CBHIN
€ OTBETBJICHHAMH

BMECTO BCEX JIMHHE H300paaioT TONBKO
OJIHy € yKa3aHHWeM KONMH4eCTBa NHHHIT Ymc-
noM wnu Metxoit (puc. 5.9);

NPy HApyUIeHHH NOpPAAKA CeJ0BaHHs
NHHHHE pomkHBl GBITH HAaHECEHB! COOTBET-
CTBYIOIIHE MeTKH (puc. 5.10);

rpynna  JTHHAH ~ CBA3H,  HMEKMMX
OTBETBJIEHHS, H300paxaeTcs Tak, Kak
NOKA3aHO Ha puc, 5.11;

TpYNMel JIMHEH CBA3H, HE KMEKMHe

OTBETE/ICHMH 1 HE TepeceKalouMecs Mexiy
coboli, npeacraBneHsl Ha puC. 5.12.

Ha puc. 5.13 nokasan nepexon oT MHO-
romuHeHHOr0 u306paxeHns K OJAHONHHel-
HOMY HA_ODHMEDE CXeMBl YIIpaBIAEeMOro

)
Ddnonuxednoe
uszobpaxeque

MuozonyreiHoe
uzolpaxeHue

Puc. 5.12. Oanonuuelinoe npeacrasiienne rpyH-
N6l JHAHH 2IeKTPHYecKol ¢BHIH
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Mrozonureuxoe 0dnonukedHoe
u3oBpaxexue u3odpaxeHue

Puc. 5.13. CxeMsl ynpaBIMeMoro BbiNpsMaTens

pelnpsvuTend. B maHHOM npumepe onHO-
JHMHeiiHOMY TpelCTaBIeHHIO JIHHEH CBA3H
COOTBETCTBYET OHHONMHeHHOEe H300paxe-
HHe 3NMEKTPHYECKHX IEMEHTOB (THpHCTO-
pos). Ecnu onMHakoBEe 2jieMEHTHl HAXO0-
IIATCA He BO BCeX LEMsX, M300paxeHHbIX
OfHONKHeHHO, TO cnpasa OT NO3MLKOH-
HOro ofo3HayeHHs WM 10j HAM B KBal-
paTHBIX CKOOKax yKas3HBAawOT 0003HAueHHA
uened, B KOTOPHIX HAXouATCA STH 3ne-
MmeHTH (pumc. 5.14). Ha onHoil  cxeme
JIONYCKaeTCs NPUMEHSTh COYETAHME OJHO-
nmiHeliHoro W MHoronuHeitnoro uzobpaxe-
Huit (puc. 5.15).

3neMeHTE M YCTpOHCTBA HA cXeMe H30-
GpaxaT CoBMelIeHHBIM M pPasHECEHHBIM
criocobamu. TIpu COBMEILUEHHOM Criocobe
COCTABHEIE YACTH 3NIEMEHTOB MM yCT-
policTB M300Daxar0T HA CXEME B HEMO- il
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Puc. 5.14. Hzobparkense 1eKTPHYECKHX IeMeH-
TOB NPH 0AHOINHERHOM BPEACTABIEHHH
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Puc. 5.15. Coueranue onnonueinOro B MHOTOIH-

Helinoro u3o6paskenuil 3n1eMenTOB B NpeaeTax oa-
HO# cXeMbi

CpencTBeHHON OGnu3ocTn papyr X Ipyry
H npucBanBaOT OyKkBeHHO-LH(pPOROE o60-
3Ha4YcHHE OJIMH pa3 BCeMy YCTPOMCTBY WIH
snementy. Ilpu pasHecemHoM cnocobe
COCTAaBHBHIE YACTH 3MIEMEHTOB M YCTpPOMHCTB
WM OTAEeNBHEIE 3TeMEHTEl YCTPOUCTE H30-
OpaxaloT Ha CXeMe B pasHBIX MecTax
TakuMm 00pa3oM, uTOOBI OTHENbHBEIE UENH
H3nenus Ownn  w306paxkeHH  HanGonee
Haranuo. Ilpw 3Tom GykBeHHO-LUNGpOBEIE
0003HaYeHHUd TPUCBAMBAIOT BCEM YacTAM
YCTpOHCTBA WIH 3NE€MEHTa, H300paeH-
HOro  pasHeceHnblM  cmocobom. Ha

A3 A3.1 A3.2

Puc. 5.16. HioGpakenme ycTpoiicTBa pajnecen-
HbIM cnocofom

IST.E
(3A, 54) \(4A, 5B)

lsm K11
B (44 38)
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Puc. 5.17. OGoinawenne IeMENToR MA YepTeme,
pa30duToM Ma l0HMBI

pHc. 5.16 mokasaHo obo3navenHe ycTpoif-
crBa A3, w300paeHHOTO pa3HECEeHHEI
crocobomM. Ecnu morne cxemsl pazburto H
30HB, TO ChOpaBa OT MNO3KMNHOHHOTO 060-
3HAYEHUS JMeMeHTa MM YCTpoliCTBa HIH
TIOAl HUM yKasblBaeTcss o003HaueHHe 30H, B
KOTOPBIX H300paXkeHBl OCTaJbHEIE COCTaB-
Hble yacTH. Ha puc. 5.17 xarymka pene KJ
(o6o3nayenne KI.I) m3obpaxeHa B 30HE
4B; nox obo3uaueHHEM YKa3aHo, 4TO €ero
KOHTaKTel K1.2 B K1.3 pacronoieHs! B 30-
Hax 54 v 34, KOHTaKThl BRIKMOYaTens S/
(S1.1, §1.2, S1.3) — B 30Hax 5B, 44, 3B.
[Ipu wm3obpaxkeHuH CXeMbl pasHeceH-
HBIM CrOCOGOM YacTo NMPUMEHSIOT 06pbi-
BbI IMHHUH 3/eKTpUYeckoil cBsa3u. Jlomycka-
eTcs OOphIBATE JIMHMW CBA3H YyIAJeHHEIX
Ipyr OT Jpyra 3NeMeHToB, eciu rpaduye-
ckoe u3obpaxeHHe NUHUIT 3aTpyaHseT vre-
HHE CXEMBIL, €CJTH CXeMa BHITIONHEHA Ha He-
CKONMBEKHMX nuctaX ¢ T.0. OOGpeIBbl JIMHH
32KAaHYMBAKOT CTpellkaMd C YKa3zaHHeM
MecT nomknroveHus. Ha puc. 5.18 u3o0pa-
JeH (QparMeHT CXeMBl 3eKTpHYecKoi
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Puc. 5.18. Uszo0paxenne ofpsiBa NHHMI cBHIN

npuHLKIManeHOH. Okono OOpHIBOB NHHUH
3NeKTpHYecKoif CBA3M yKa3aHel ajpeca
NoJAKMoYeHus, Hanpumep DI10:6 cnepyer
yuTaTh Tak: K yerpoiictey DI0, BeiBOA 6.
VromuenHoH JMHMEl TN0KalaHa JNHHUS
TPYIIOBOIi CBA3H.

Ilpy BEINONHEHMH CXEMBl HAa HECKOINb-
KUX JHCTaX psaoM ¢ oOpEIBOM JTHHHH
IO/UKHO OBITh yKkazaHo 0003HAYEHHE HITH
HaHMEHOBAHKHE, TNPHCBOEHHOE  JAHHOM
NHHHK, HanpUMeEp HOMep NPOBOja, Haume-
HOBaHHME CHIHajJla WAOH €ro CcoKpalleHHoe
o0o3Havenye W T.I., 2 B KPYIMbIX CKOG-
KaX — HOMEp JIKCTa, HA KOTOPHIH mepexo-
IUT nunvs, Hanpumep 4125(2) — nunus c
YCnoBHBIM 0003HaueHneM AI25 nepexo-
JWT Ha JHCT 25 A125(1) — NMHUA C YCIOB-
HBIM obo3HaueHveM 4125 TepexOAMT Ha
JAaHubiii nicT ¢ jgucta 1. Crpenku B 3TOM
Ciiydyae NOMYCKAeTCA HE YKa3elBaTb. AHa-
JIOTHYHHM €roco60M AOMYyCKaeTcs npepei-
Bark OJIHONMHEHHOE IIpENCTABIEHUE rpYIII
nuumi (puc. 5.19). Ha pwuc. 5.19 okono
00peiBa JIMHAM TPYTIIOBOM CBS3M YyKa3aHOo
0003Ha4eHHe JIMHUM M 30HbL, B KOTOpO
PacIoNnoXeHo ee MpoJoDKeHHE.

. e b

Puc 5.19. OGpsip NHHHI CBAIN B OAHOIHHEHHOM
HpeACTaBIEHAN

R1 ERE“ 2
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— 31—
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Puc. 5.20, H3obpanenne 0NHHAKOBEIX JJIEMEHTOB,
COEAHHENHBIX MapaIeILRo;

a — pa3BepHyTOE; 6 — YNPOIIEHHOE; § — PeKOMEH-
[lyeMEle pasMepEl

i

JLi1s 'YIIpOLLEHAS CXeMBI [IPU HATMYHHA B
Hell HeCKONBKMX OJHMHAKOBBIX 3JEMEHTOB
(ycrpoiicte, GYHKLUHOHANBHEIX IPYIUT),
COEIHHEHHBIX MAPaNIelbHO, JOIMTYCKAETCs
BMecTO H300paxkeHHs BCeX BeTBEl mapal-
JIENMEHOTO COEIMHEHUs H300paark TONBKO
OIOHY BETBb, yKa3aB KolH4YecTBO BerBeH
C MOMONIBK  0003HAYEHHS  OTBETBIICHHA.
Oxono rpadmueckux o0o3HaueHmii 3ne-
MeHTOB, H300pa)keHHHX B OfHOH BETBH,
NPOCTABNSIOT HX  GyKBeHHO-UU(pPOBEIE
obo3HayeHus, NPH 3TOM JOJKHH OBITH
y4yTeHbl BCe 3JNIEMEHTHl, YCTpOHCTBA HIH
(yHKUMOHANIEHBIE TPYTNH, BXOAALIME B
3T0 napannensHoe coenuHenue (puc. 5.20).
Ha puc. 5.20, 8 ykasaHbl peKkOoMEHIyeMBIC
pasMepel  YNpOIIEHHOro  H300pakeHHA
MapajnenbHOrO COeHHEHH. i

Ipn HanuyuM B u3menuu Tpex n Gonee
OIOMHAKOBBIX  2JIEMEHTOB  (yCTpoiiCTB,
(YHKUHOHAIIBHBIX TPYyMNI), COEOUHEHHBIX

MOCNENIOBATENLHO, JIONYCKAETCH  BMECTO
v300paxeHuss  BCeX  MOCHEROBATENBHO
COEIHHEHHEIX  3JIEMEHTOB  (YCTpolicTB,
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Puc. 5.21. H3o6paskenne 0AnHAKOBRIX MIEMEHTOR,
COEIHHENHBIX MOCIEAOBATE/IRHO.

a — Pa3BEPHYTOE; § — YNPOLIEHHOE

(GYHKLUMOHANBLHBIX  Tpynn)  H300paxars
TONbLKO MEpBEIf M MOCTenHuil 3NeMeHTH,
IOKa3biBas CBA3H MEX/JY HHUMM IITPHXOBHI-
mMu TuHusMH. TIpu npucsoeHnH 3nemMen-
TaM 0003HaYeHNH NOMKHB OHITh YYTEHBI
SNEMEHTH, He H300paXeHHBlE Ha CXeMe
(puc. 5.21). Han mTpHxoBOH NHHHEH npu
3TOM YKa3eiBaioT ofliee KOJHMYECTBO OJH-
HAKOBBIX 3JIEMEHTOR,

5.4. Texcroear nndopmauus

Ha cxeme MOryT GHITH yka3aHBl pa3iiiy-
HHE JIAHHbIe MMEIOLIHe TeKCTOBYI H CHM-
BOJTMYeCKyr0 (GOpMEL. DTH JaHHBIE B 3aBH-
CHMOCTH OT COJepKAHHE M Ha3HAYeHHS
MOrYT ObITh PACMONOKEHBI:

paaoM c¢ rpaduueckuMu  ofo3Haye-
Houamu  (GykseHHO-uM(poBele  0603HaTe-

HHs, 0003HaYeHHs CUTHANOB, (OPMBI
HMIyNbCOB, TEXHUYECKHe  MapameTphl
H 1p.);

BHYTpH rpaduueckux  oGo3Hayenuii

(HanMeHOBAHHA YCTPOWCTB, (PyHKUHOHAIb-
HEIX TPYNII, YCNOBHBIE 0003HaYEHHA MOLI-
HOCTH PE3HCTOPOB M 1p.);

pfaoM ¢ nUAUAMH (0603HaYeHHs THHHI
CBA3M, agpecd, KBAIM(QHUHPYHOIIHE CHM-
BOJIBL);

Ha cBOGOIHOM IIOJIE CXEMEL.

Texcropas uHbOpManMs, TNpeICTABICH-
Hagd Ha CBOOOZHOM TIOJIE CXeMbl, MOMKET
HMeTh ciefytonue GopMbl 3amuch:

CIJOIIHON TekeT (TeXHudeckHe Tpebo-
BAHHKS, TOACHEHUS);

R8
480

unu unu

R8
480

a‘]g

Puc. 522, Yenosnbie oGo3HAYEHHA TeXHHY9ECKHX
napamMeTpoB

Tabnuipl (MepeveHb 3MeMEHTOB, 060-
3HAYEHHE BXOAHEIX H BEIXOOHBIX [ienied,
TaGNMLUbI CoeNUHEennHi U JIp.).

TekcTOBEle JaHAEE, OTHOCSHIHMECH
JIMHUAM, OPHEHTUPYIOT NAPANIENEHO TOpPH-
30HT&IBHBIM YYacTKaM COOTBETCTBYHOLL
JyuHui. Tlpu GoNbmolt TIOTHOCTH CXEMBI
IONyckaeTcsl BePTHKaIbHAs OpHEHTALM
JIaHHBIX.

TexHu4eckne napaMerpsl pe3HcTOpo
M KOHJEHCATOPOB YKA3bIBAKT TaK, KaK H30-
OpaskeHO Ha pwHC. 5.22, IpH ITOM MpHME-
HAKOT YNpOIleHHbIH crocod o0003HadeHHA
€IMHHL H3MEepPeHHS.

JHna pezucmopos:

or 0 go 999 Om — Oe3 ykazaHus enu-
HHIL M3MEPeHNs;

or 1x10% no 999x10° OM — B KHIO-
oMax ¢ o0o3nayeHreM eJHHHOB H3MeEpe-
HUA CTpO4HOH GyKkBOH «K»;

or 1x10® no 999x105 Om — B Mera-
oMax ¢ o0o3HaueHHMeM EIHHHLBI H3Mepe-
HHA nponucHo# Gykeoi M;

ceeime 1x10° Om — B ruraomax ¢ 06o-
3HaYeHHeM enHHULE M3MEPEeHHs [pOIHc-
Ho# 6ykBoii T

Ana kondencamopos:

or 0 g0 999x10-'2 ® — B nukodapa-
nax 6e3 ykazauus eJHHRLL! H3IMEPEHHS,

ot 1x10-% 10 999x108 ® — B muKpo-

tdapanax ¢ obosHaueHHEM emVHHIEI H3Me-
peHHs CTPOYHBIMI GYKBAMH «MK».
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Puc. 5.23. Cumponsi, 0003ma4ai01He HOMHHANL-
Hy10 MOIHOCTE PE3HCTOPOB

HoMHHANBEHYI0 MOLIHOCTE pPe3ucCTOpoB
ans guamasoHa or 0,05 mo 5 BT moxHo
yka3arTk Ha CXeMe, Moib3ysick oGo3nate-
HUSIMH, TIPEICTaBIEHHBIMH Ha puc. 5.23.

Hainucu, npenHasHaueHHbIe 1N HaHe-
CEHHS Ha H3AenHe, JOMKHEI OBITH 3aKIO-
YeHsl B KaBBIYKH.

BykBeHHO-UU(poBEIE 0003HAUEHUS 3ITe-
MEHTOB W (HYHKIHOHAIBHLIX TPYIIT JO/DKHEI
obecneunBaTe B3aUMOCBA3E JOKYMEHTOB B
KOMILIEKTE JOKYMEHTALHH Ha Oﬁ’beKT,
ORITE OIMHAKOBEIMH Ha BCEX JNOKYMEHTAX
KOMITNEKTA,

[osuumonneie o0003HaYeHus obpa3sy-
TCA ¢ OpPUMEHEeHHEM mnpomucHBIX OykB
naTtMHCKoro andasmra, apabckmx mMbp u
3HAKOB (KBaTHGHLUUPYIOIIHX CHMBOJIOB) 10
roCT 2.710-81*. Crpyktypa OyKBEHHO-
ur(ppoBoro 0bo3HaYEHNs COCTOMT H3 00s-
3arensHO# M JIOMOJIHMTENBEHEIX  YacTeid.
O6si3atrenbhas 9acTh — OYKBEHHHIH Ko H
HOMep anemenTa. BykBeHHbI# ko ycTaHaBs-
nmuBaer I'OCT 2.710-81% (cm. mpuiosxe-
HHe 3), HOMEp 3/eMeHTa OmpeleNseTcs
MECTOHAXOKIEHHEM 3JIEMEHTA Ha CXeMe M
NPHCBaWBACTCA B HaMPaBIE€HHH CBEPXY
BHH3 M creBa Hampaso. J[ONOJHHTENbHEIE

YacTu  00O3HAYAKTCH  KBaNM(ULUPYIO-
MHUMH CHMBONAMH:

YerpoitcTso Briciero ypoBHs =
QPyHKIMOHANBHAA IpyNNa

BEICICTO YPOBHSA i
Koncrpyxresnoe o6o3nauenne +

O603nayenve anecMenTa =
OGo3na4uenne KOHTAKTA 2
Agpecnoe 00o3HaveHre QO

. AL et ..

Yenosroe GykseHRO-H(pPoBOE 0003Ha-
YeHHE 3aANKCHIBAETCA B BHjE NOCIENOBa-
TeNbHOCTH OyKB, uudp WU 3HEKOB B OJHY
crpoky 6e3 npobenop, ¥ uX YHCnO B 06o-
3HAYEHHUH HE YCTAaHABINHMBACTCS. -

Ilopsinok 3anMcH COCTABHOIO 06031—13%-
HHS ONpPEeNenseTCs MOPsaKOM BXOXIEHHS,
HanpuMmep # 71 = A2 — RS o3Hayaer: pesu-
cTtop RS BXOEMT B cOCTaB YCTpoiicTBa A2,
KOTOPO€ BXOJUT B ()YHKIHOHAIBHYK) TpyTI-
ny 71. Tlepen obo3nayeHueM ycTpoiicTba
HIIH 3NeMEHTa, CTOAIHM B Hayalle OCHOB-
HOro 00O3HAauYeHHH, JOMYCKAETCHs He YKa-
3b1BaTh KBAQUUMPYIOLNI CHMBOI, €CITH
3TO HE NpPHBeAET K HEeNnpaBUIEHOMY MOHH-
MaHHIO ©0003HaueHHs, Hanpumep KI:2 —
Bropoii koHTakT pene KI. O0o3naueHue Ha
cxemMe HaHOCAT Haj rpapuyeckuM o003Ha-
YEHHEM YCTpOWHCTBA WIH 3JIEMEHTa HJIH
cnpasa OT Hero.

Jlanaeie 00 3memenTax ZOMKHEL OBITH
3aMMcaHel B nepedyeHb 3seMeHToB. [lepe-
YyeHb 3JEMEHTOB 0OpPMNAIOT B BHAe Tal-
sk o gopme, NMokazanuolt Ha puc. 5.24,
¥ NOMELIaT Ha MepBOM JIHCTEe CXeMHBl WIH
BHIMOJIHAKOT B BWIE CaMOCTOSTENbHOrO
JNokymeHTa, Ecnm  nepeyeHb 3NIEMEHTOB
NOMeMarT Ha [MepBOM JIHCTE CXEMBl, TO
€ro pacrojiaraloT HajJ, OCHOBHOH Haunu-
ChlO Ha PaccTOAHUH He MeHee 12 mm. IIpo-
JIOJKeHHEe TIepedHs TOMEmalT cresa OT
OCHOBHOH H&JNKCH, IOBTOpPAA T[OJIOBKY
tabnuobl. IlepeyeHb 3MeMEHTOB B BHIE
CAMOCTOATENBHOIO JIOKYMEHTa BHITIONHA-
10T Ha dopmare A4, OCHOBHYIO HafIHCh H
JNOTIONHUTENBHEE Trpadbl K Heil BHIOMN-
usot o NOCT 2.104-68* (dpopma 2 and
Tepporo nucta, gopma 2a mns nocuenyro-
upx  Jymcros). [lepeunio  3eMeHTOB,
BEIMIOJIHEHHOMY B BHJIE CaMOCTOATENbHOTO
JIOKyMeHTa, TpHcBawBator kox Il u B
OCHOBHO¥M HaJNWCH YKa3hBalOT HanMeHO-
BaHUA H3NENusi 1 KOHCTPYKTOPCKOro JOKY-
MeHTA «llepedeHb 3JIEMEHTOBY.

B rpadax nepeuHs MOMELIAIOT CIeqyHo-
mye JaHHbIe:
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Puc. 5.24. ®opma TabaHub] NMepeuns 3/1eMeHTOB:
a — WoJIE CXeMbl HA 30HB! He pa3buTo; 6 — none pasGTo Ha 30HBI

B rpade «Ilo3. oGo3nauenue» — mno3u-
uHOHHOe GykBeHHO-Lu(poBoe 0603HAYe-
HHE 3/eMeHTa, ycTpolicTea WM ¢yHKLHO-
Ha/IBHOH TPyIINE;

B rpade «HaumeHOBaHHE» — HAUMEHO-
BaHWe 3/IeMEHTa HIIH YCTPOICTBa, THUI H
0603HaYeHHe NOKYMEHTd, Ha OCHOBAHMH
KOTOpOro 5TOT 3JIEMEHT MIH YCTPOHCTBO
NpHMEHEeHBl;

B rpade «llpumeuanue» — TeXHHUYE-
CKHE JIaHHEBle, HE cojlepxkamuecs B 0003Ha-
YeHHH THIA JJIeMeHTa, 3HAYEeHHs TapaMeT-
poB, noaGupaemble peryaupoBKoOi, 1 ap.

Cesa3p nepeyna c rpapuueckuMu 06o-
SHAYEHHAMM OCYIeCTBMACTCH Hepe3 Io3u-
LHOHHEIE 0003HAuYEHHsA. JNeMEHTHl B Tiepe-
HeHb 3aMMACHIBAIOT IpynnaMi B ai(asBuT-
HOM mnopsiike OYyKBEHHBIX MO3HLHOHHBIX
oGo3navenwmii. B npemenax kaxmoli rpymn-
Mel, HMelliell OJMHAKOBHE OGyKBeHHEIE
Nno3uumonHele 0003HaYeHHsd, 3NeMeHTH
pacrionaraloT MO BO3PACTAHHIO TIOPsIKO-
BEIX HOMEPOB. Jlonycxae'rcx OCTaBJIATHL
HECKOJIEKO HE3ANONMHEHHBIX CTPOK MeXay
rpyrnamMyd 31€MEHTOB. DIEMEHTH OIHOrO

THIIA € ONMHAKOBHIMH 3NIEKTPHYECKHMH
napaMerpaMH 3alHCHIBAIOT B NepeyeHb B
O/IHY CTPOKY, IpH 3TOM B rpade «Kom.»
yka3piparoT OOIIee KONMMYECTBO OHHAKO-
BBHIX 3JIEMEHTOB.

Ilpy 3anucH OOMHAKOBLIX MO HAWMEHO-
BAHUIO 3MIEMEHTOB PEKOMEHAYETCA 00BenN-
HATh WX B TPYNNblL, BHIMOMHATE OOGIIHE
3aroJIOBOK M 3anMchiBarh B rpade «Haume-
HOBaHHE» TONBKO THN M IOKyMEHT, Ha
OCHOBaHHH KOTOPOTO 3TOT 3JIEMEHT IpHMe-
HeH. [JlomyckaeTca 06o3HayeHHs N0KyMEH-
TOB, HA OCHOBAHHWM KOTOPHIX MPHUMEHEHHI
3NeMeHTHI, 3aNKUCEIBATE B 00IeM HaHMeHO-
BaHuM (3aronoske). EciM rmpoposskeHne
nepedHs nepeHeceHo Ha CrefyloLMii JIUCT
Uy cBOOONHOE ToNne CXeMbl, 3aroll0BOK
TPyNIbl 37IEMEHTOB MOBTOPAIOT.

Ecmi B u3nenmne BXOAAT HECKOIBKO
ONMHAKOBHIX (DYHKINOHANBHBIX TPy RIH
ycTpolicTB, TO D3NeMEHTHl, BXOAALUHE B ,
TakMe Tpynmel M YCTpOMCTBA, 3anHChHIBa-
IOTCA B MEpEYueHb 3NIEMEHTOR OTAENBLHO B
npeziefiax Kaxaoro yctpolcTea wiH ¢yHK-
UHOHAIBHOM rpynnbl. 3amnuch 3J€MEHTOB,
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Puc, 5.25. Ilpamep 3a00/IHCHHH NEPeIHH J1eMEHTOB

BXOMIAIMX B KaXHoe ycTpoicTBo ((pyHK-
LHOHATBHYIO TPYMIY), HAYAHAIOT C HAHMe-
HOBaHMA yCTpoicTBa HWNKM (YHKIHOHATb-
HOii [pYMIEL, KOTOPOE 3allHCEIBAlOT B rpade
«Hamvenopanue». Hinke HauMeHOBaHHs
ycTpoiicTa momkHa ObITh OCTaB/IEHA OJIHA
cBoOO/IHas CTPOKA, BBILIE — HE MEHee
oltHO#i cBOGONHO} cTpoku. IlpH TOM ecin
Ha CXeMe W3JIENIHA MMEKTCS 3JIEMEHTH, He
BXOflINe B ycrpoiicTBa ((PyHKIHOHAIIE-
HBIE IPYIINIH), TO BHa4ane 3aliChIBAIOT ITH

aneMeHTH 0e3 3arosioBka, a 3ateM — YCTI-
poiicTBa, HEe KMEIIINE CaMOCTOATENBHBIX
NPHHITHNHANEHBIX CXeM, W (YHKIHOHAE"
HEIE TPYNMBI C NEMEHTAMM, BXOIAIIAME B
Hux. Ecnu B M3menun umeercst HECKOJIBKO
ycTpolicTB HIH (PYHKIHOHANBHEIX Py,
TO B MEpeYHEe YKa3bIBAIOT KOIMYECTBO 3IE-
MEHTOB, BXOMAAIMX B OJHO YCTPOHCTBO.
O6uiee KONHMYECTBO ONWHAKOBEIX YCT-
poiicte ykasmBaloT B rpade «Kom» Ha
OHHOH cTpOKe ¢ 3aroJIoBKoM (puc, 5.25).



5.5. Mpynnoeoii cnocob odpopmnenns
cXeMm

CxeMbl, MMeIOILNie OAWHAKOBYIO TOMO-
NOCHK),  OTJIHYAIOIHECS  NapaMeTpaMH
HEKOTOPLIX COCTABHEIX HacTeli, BXOHNHEIMH
1 BHIXOOHBEIMM AAHHBIME, a TaKkKe He3Ha-
YMTENBHBIM ~ PAa3jIHuMEM  OCTPOCHHA
pUCYHKa CXeMbl, MOTyT ObiTh OQOpPMIEHBI
rpynnoeeiv cnocobom no N'OCT 2.113-75.
Tlpw 3TOM Ha cXeMy paspabaieBatOT rpyil-
MOBOIT JIOKYMEHT, COAEpKaumui MocTOfAH-
HHIE ¥ NEPEMEHHEIE JIAHHEBIE JUUIA WCIQJIHE-
nuii. Ha rpynmnioBoM jokyMeHTe m3o0paxe-
HHE CXEMEl M3IENHA SBIIAETCH OCHOBHBIM
nnu 6asoBeiM. basoBoe H300pakeHue MMe-
er o003HaueHWe, 3aliCAHHOE B OCHOBHYIO
Hanmick. KaKIoMy HCNONHEHMIO IONMKHO
GEITE MPHCBOEHO camocToATenbHOE 060-
3HaYeHWE, cocToAIee M3 6a3oBoro 06o3Ha-
UeHHUs M IOpALKOBOrO HOMEpa HCHOJHE-
Hus, oTnenseMoro ot Gasomoro oGo3Haue-
HUs 3HaKoM gediuc.

basoBeie o003HaueHUs ABNAIOTCA OOM-
HaKOBBIMW JITIS BCEX HCMONHeHWii, odopm-
JIEHHEIX OIHAM IpYNINOBBIM JOKYMEHTOM;
MOPANKOBLI HOMED MCHONHEHHS YCTaHaB-
JIMBaeTCA B Npenenax kaxaoro 6Gasoeoro
o6o3Hauenua. Ilpu rpynrnosom crocobe
BHINOJIHEHHS. CXEMBL OJHO HCIOJIHEHUE
ClelyeT YCJIOBHO TPHHUMATh 38 OCHOB-
HOoe. Takoe WCHOJIHEHHWE J[OJDKHO WMEThH
TOJbKO Oasomoe obo3HaueHue, Oe3 Nopsj-
KOBOr0 HOMEpa WCIOIHEHNA, HAalpuMep
ABBI.362118.010. [ns Bcex mpyrux
HenonHeHuil K o0o3HaueHHM0 A00aBiAlT
HOps/KOBLIE HOMEpA HcnonHeHwuid ot 01 1o
98, vanpumep ABBI.362118.010-01,

Ha rpynmnoeoii cxeme MONHOCTBE H30-
Opaxalor cxeMy, OTHOCSALIYKOCA K OCHOB-
Homy wcnonHeruio (puc. 5.26). Henomze-
Husl, OTJIHYHS KOTOPHIX OT OCHOBHOIO
HCronHEHNWs JO/DKHE OBITH MOKa3aHel Ha
N300paskeHMAX, CTAHOBATCA TEPEMEHHEI-
MH. 3TH UCTIONHEHHA JIONOJHUTENBHO
HomkHbl OwTh W300pakeHel Ha cBoGOn-
HOM TioNie cXeMbL IIpu 3TOM BBINONHAIOT
YaCTHYHO WAH NOJHOCTHIO TONMBKO TE 3Jie-

MEHTBEI CXEMB! H CBfi3H, KOTOPHIE HeoOXo-
JHUMEI IS ToKa3a OTNIWYHA OT OCHOBHOTO
m3obpaxkenns. Dt M300pakeHns paccMar-
PHMBAKOT Kak CAMOCTOATEINBHLIH PHCYHOK,
Kaxxmomy pHCYHKY HoikeH OBITH NpUcBO-
€H NOPAIKOBLIi HOMED B TPENENaX KOHCT-
pyXTOpcKoro nokymeHta. OCHOBHOMY W30-
OpaxeHHI0 NPHCBAWBAIOT IEPBEI MOps/-
KoBEIHT HOMEpP pucyHka. HoMepa pucyHkos
(pwc. 1, pvc.2 W T.0.) 3aNKCEIBAOT HAL
COOTBETCTBYIOLINM H300pa)keHHeM B BHjE
sarooska. Ilog HapMEHOBAaHHEM PHCYHKA,
HayiHad CoO BTOPOro, JMeNalT 3allkchk
«OcTansHoe — cM. pHC. 1».

Bce ceeneHMs 0 HEpeMEHHBIX JIAHHBIX
(1300paskeHHAX, TEXHHYECKHX XapaKTepH-
CTHKaX K Jp.), KOTOpPHIE MOIJIEKAT BKIIO-
YEHHI0 B CXEMY COITIAaCHO ee Ha3HaueHHIo,
JIOJDKAEL  ObiTH NpHBENEHEl B Tablpie
ucnonHeHuwil. B Tabnuue wcnonsHeHuit
nomemaT rpadgy c 3arolOBKOM ({PHC.)),.
OyxsesHo-uGpoBEIE  00O3HAaYEHHA  3Ie-
MeHTOB (mepeMeHHBIX) M ap. Ha cxeme
TabnuLy MCMONHEHWii He MOMEILAKOT, ECIH
MEXIY WCIOINHEHUAMH WMEIOTCA TOJILKO
TaKHe pasnuyus, KOTOPhIE MOXKHO OTpa-
3WTh B NEPEYHE 3MEMEHTOB. ‘

IlepedeHs 3JEMEHTOB JJII  CXEMBHI,
odopMIIEHHOK B BUAE PYINOBOIO JOKY-
MEHTa, NPEACTaBNAIT AByMA criocobaMu: 'I

no oOWKM NpaBEJaM, NpH 3ToM JUIA
NepeMeHHBIX JAHHbIX WCIOJHEHWH JOIK-
Ha2 OBITH CCHUIKA HA COOTBETCTBYHOLIMIH
pucyHok i Tabmauy (cm. pwc. 531, 8
5.32);

Kak rpymnnoBoii JIOKyMEHT, NpH 3TOM
Mocje 3alucH B liepeyeHb BCEX MOCTOAH-
HBIX YCTPOMCTB U 3NMEMEHTOB MO OOWHM
npaBuiaM nomemaroT 3aronosok «llepe-
MEHHEIE IaHHBIE JJId WCOOJHEHHWi, MOJ-
YEPKHMBAIOT W 3AMHACHBAIT NEPEMEHHEIE
JTAHHEIE A Kaxaoro HCIIONTHEHHA «
(puc. 5.27—5.29).

Ha pwuc. 5.26 un3oOpaxkena 3JeKTpHYE-
CKas MPHHLHITHAJNBHAA cXema QuibTpa JIs
pasHBIX YACTOT, BEITIONHEHHAA TPYIIOBEIM
cnocofom. Hag ocHOBHEIM HM300paKeHHEM .
noMeneHa Haamucs «Prc. I». HepBMBH—w
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el R8 | [2-1%-0,25-5110m *1 % —b 1
a R8 | MAT-0,25-56 kOw 25 % 1
R10* CM. maBn, 1
R11 | MAT-0,25-1 kOH 35 % 1
RiZ | MAT-0,25-10 kOm *5 % 1
R13 | MAT-0,25-2.2 kDM %5 % 1
- Ri4 MAT-0,25-1 kOm *5 % 1
2| [CR5_| MAT-025-4.7 xOn <5 % 1
2
2 Tpansucmope
= Vi | KT3DME rocT.. 1
= vr2 | 11308B ..TY 1
- VI3 | MN376 OCT.. 1
3 vi4¢ | 173088 ..TY 1
i Vr5 | KT30%E rocT.. 1
£
a X1 Bunka PW2H-2-17 ..TY 1
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g
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Hble JIaHHBIE JJIA WCIIONHEHHI BEINONHE-
Hbl IIByMs criocobamu. JlaHHBIE, HMEIOLINE
OTNIWYHA B PacrolIOKEHWH 3NIEMEHTOB H
cesizell Mexny HUMH, MPUBOJASTCA Ha MoJe
cxeMul B Busie «Puc. 2», «Puc. 3» ¥ Tabnu-
16l ucnonueHuii. J{aHukie, IMeOIHE OTITH-
4yusi HOMMHANBHHEIX napametpoe (C4, C3,
L3, P7, P10, cm. pue. 5.27— 5.29), zanu-
CHIBAKOTCS B NEpe4YeHb 3JIEMEHTOB C 3aro-
noBkami «IlepeMenHble maHHBIE NS MC-
MOJTHEHUI»

Ha puc. 5.30 npueeneno uizoGpaskeHue
CXEMEI 3IEKTPHYECKOH NPHHIMNNATEHOMH

GUnETpa ANs pa3NHYHEIX HaCTOT. BmecTo
LIECTH cXeM pa3paboTaH OOMH JAOKyMeHT
rpynnoBeiM criocobom. M3obpaxenne cxe-
MBIl sBAseTCA 0a30BbiM (OIMHAKOBO s
BCEX LIECTH CXEM).
[MepemenHEle JaHHbIE JUI MCIONHEHHH
npusenensl B Tabmuue. TlepeueHs 3nemen-
TOB O(opmiieH No obwuM npasuiam. Ipu
3alHCH B NEPeYeHb 3JIEMEHTOB, MMEOIINX
NiepeEMEHHLIE TaHHbIe, JUIA HCIIOMHEHUM na-
eTCs cchUIka Ha Tabmuuy ucMonHeHuit
(puc. 5.31, 5.32). 3nakoM * 06O3HAYEHEI
3IIEMEeHTHI, MMOAOWPaeMBIE TIPH PETYITHPOBKE.




Fnaea wecran

BbINOJIHEHUE CXEM PA3JIMYHBIX TUNOB

6.1. Cxemb! CTPYKTYpHBIE

Cxembl  CTPYKTYpPHBIE  ONpEICNAOT
ocHoBHble (YHKUHOHANBHEIE HYacTH H3JIe-
JIMA, UX HA3HAYEHHE W B3aHMOCBH3H M CIy-
skar g o0lero 03HakOMAEHHS C H3NEN-
em. Ha cTpykTypHOil cxeMe packpbiBaeTCs
HE NpuHUMI paboTel OTHENBHEIX (QyHKIHO-
HAIBHBIX Y4CTeH M3JIeNMA, & TONBKO B3aH-
MozeilicTBue MexIoy HHmH. [lo3ToMy
COCTZBHBEIE HACTH M3JeNHZ Hn306paxaror
YIpOLIEHKHO B BHUJIE TNPAMOYTrOJBHUKOB
npousBoNbHO  Qopmer.  Jlonmyckaercs
NPHMEHATh YCNOBHBIC rpadmyeckne o0bo-
3HAYEHHUA.

I'paduyeckoe MOCTPOEHHE CXEMHE JOTDK-
HO JiaBarp HanOonee HarNguHOe NpeiCTaB-
JICHUE O MOCNENOBATENBHOCTH B3auMoneH-
cTBHA (YHKUHOHANBLHEIX YacTeil B W3jle-
. Ha nuamsax B3aumMonelicTBUs peKOMeH-
nyercs crpenkamu (no T'OCT 2.721-74)
ofo3Hayark HampaBlieHHs Xoja mNpoLec-
COB, NPOUCXONALINX B M3IENUH.

Ha cxeme gomkubel OBTH yKa3aHbi
HAUMEHOB2HHUSA (YHKUMOHANBHHIX HacTeil
ofBeKra, KOTOpHIe, KaK NPaBHIO, BITHCHBA-
IOTCA BHYTpb IpsMOyroibHUKa, Jlomycka-
€Tcs 1ni (PYHKUMOHANBHON YACTH YKa3bi-
BaTh COKPalIEHHOE WM YCIOBHOE HAaHMeE-
HOBAaHHME, KOTOPOE B 3TOM Clyuae JOIKHO
OpTe TOsicHEHO Ha mone cxembl. Ilpumep
OodOpMIIeHNs CTPYKTYPHOH CXEeMbl TNpHBE-
IleH Ha puc. 6.1.

Ha cxeme JgonyckaeTcs TNOMeEUIATsH
NOSICHAIOLIME HAANNCH, OuarpamMmel, Tad-
JIUIBI M T.II., OIpeneNqoLINeE MOCIEnOBa-
TENBHOCTH TIPOLIECCOB BO BPEMCHH, & TaK-
e YKAIHBATH [aDaMETPbl B XAPaKTEPHBIX
TO4KaX (TOKM, HampsXeHus W T.m.), op-
Mbl HMIIYIILCOB M Op.

VISR TIL

Ilpn GoneumioM KoNHYECTBE (YHKLIHO-
HalbHEIX 4YacTedl J[IOIMyCKaeTcs B3aMeH
HauMcHOBaHUN W oOo3HAYEHHH NpoOCT
JATE TOPAAKOBEIE HOMEpa (CBEPXY BHM3
cresa Hanpaeo). B 3ToM cmy4ae Haz
OCHOBHOI! HAAIMHCEI0 MOMEWAIT TabIHLYy,
BHIMONIHEHHY!0 O THMY TaONHLEI Nepeyns
snemeHToB (cM. § 5.4), B KoTopoii mome-
LUIAK0T HAMMEHOBaHHA (IpH Heoﬁxonnmo‘
cth — THO M 0003HAYEHHE) COCTABHBIX
yacteil. Ha puc. 6.2 npuBenesa CTpyktyp-
Hast cxema mpeoOpasosarens uyactotel. Ha
OCHOBE CTPYKTYPHOH cXeMBbl pa3pabarbiBa-g
FOT Apyrue THIBI CXeM — (yHKIHOHA.
HYI0, NPHHLMITHAIBHYIO. ‘

6.2. Cxemb!l pyHKUMOHANLHBIE

CxeMbl GYHKIHMOHANbHEIE pasbicHA
OTIPEZENIEHHEIE TIPOLECCH, NPOTEKAOIIHE B
OTAeNBHBIX (YHKIHOHANBHBIX LENAX H3JE-
JHA WIH B M3NENHM B LENOM. DTHMH CXe-
MaMH NONB3YHTCH MNA U3YYCHHS NPHHLM-
noe paboTel W3NENMA, 4 Takke IpH HX
HATIA/IKE, KOHTPOTe, PEMOHTE.

OyHKUHOHATEHAS CXE€Ma 10 CpaBHe-
HUIO CO CTpyKTypHOH OGonee moapoGHO
pacKpeiBaeT (OYHKLUMH OTHENBHBIX 3NIeMEH-
TOB W ycTpoicTB (puc. 6.3). @yHKLHOHAITE-
HBIC HaCTH M CBA3HM MEXKAY HHMH Ha CX
Me u300paxaioT B BHIE YCHOBHBIX rpa
yeckuX o0o3HaueHul, YCTAHOBIEHHEIX
COOTBETCTBYIOINMH IroCTt ECKJL
OrpencHple  (QYHKUMOHANBHEIE — HacTH
JoTycKkaeTcs H3o0pakart B BUIE MNMpAMO-
yronsHukoB. I'paduveckoe nOCTPOEHHE
CXeMbl JO/DKHO nararh Haubonee HArmAd-
HOE TPE[CTABNCHHE O© TOCIENOBATEMNb-
HOCTH  MpOLECCOB,  MIUIIOCTPHpPYEMBIX
CXEMOH. OneMeHThI M YCTpoiicTBa Ha
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cxeMe MOryT OBITh H300pakeHEl COBMe-
H{eHHBIM W PA3HECEHHBIM CIIOCOGOM.

Jins kaxzaoll (QyHKIMOHATIBHON TpYTIIEL,
YCTpOJCTBA, 3MEMEHTA JIOTKHBI OBITE YKa-
3anel 0003HAYEHHE, HAMMEHOBAHUE W THIL.
HauMeHOBaHYE He YKa3blBaloT, ecnu (DyHK-
MUOHANEHAS TPYINa W 3JIeMeHT u300pa-
MeHbl B BUAE YCIOBHOIO rpadu4ecKoro
0003Ha4EHN.

OQOYHEQHOHATBHEIE CXEMBI  [PUMEHA-
HOTCH, KaKk MPaBUIlo, COBMECTHO C NMPHHLIK-
MUATBHEIME, MO3TOMY OykBeHHO-LH(pO-
Bele 0DO3HAYCHUA 3NEMEHTOB M YCTpOHCTB
HA 3TUX JOKYMEHTaX JoMxHel ObITh oHHa-
KoBbIMU. Tlepedenn NeMEeHTOB B 9TOM CIy-
yae juA (QYHKIHMOHANBHON CXeMHl He pas-
pabaTeiBalOT, TaK KakK MONh3ylOTCH JaH-
HEIMM TIDHHIMIIHANBEHOH 3NEKTPHYECKO#
cxeMHel. Ecn QyHKUHOHANBHAA cXxema pas-
pabaTeiBaeTcs camocToATensHo (6e3 npuH-
uunuancHoil  cxemsl), OykBeHHO-LM{pO-
Bele 0003HaYE€HUA NPUCBAHBAIOT 3JIEMEH-
Tam M ycTpoiiCTBaM Mo oOLMM NpaBuiiaM,
BBINONHAKT [EpEyeHkb 3JICMEHTOB, B KOTO-
pPOM IS KaXIOIO 3NEMEHTa W ycTpoHcTBa
ykaspipatoT THO W pokyment (TOCT, TV
H Ip.), H2 OCHOBAHHK KOTOPOIO OHW MpH-
MEHEHHI.

Ha ¢yHKuroHaNTEHEIX CXeMaX peKOMEH-
OyETCs yKa3bIBaTh TEXHHUYECKHE Xapakie-
puCTHKH QyHKLMOHATBHBIX YacTeii (psiaoM
¢ rpaduyeckumMi 0603HAYEHUAMHM WIH HA

cBoDoAHOM TIONE CXeMBI), IHArpaMMbl
¥ TaONHLBl, MapaMeTpel B  XapakTEPHBIX
TOYKax.

6.3. Cxembl NnpuHUMNManbHbIe

CxemMa 3neKTpHYECKas NPHHIMNHAND-
Has onpefenseT NONHEI COCTAB 3JIEMEH-
TOB H3NE/MA M NA€T ZIeTANLHOE TPE/ICTaR-
JIEHHE 0 MNpHHuune paboTH W3HETHA.
INpurnunuanbHas cxema cny>xMT OCHOBO#
Ians pa3paboTKM OPYIrMX KOHCTPYKTOPCKHX
JIOKYMEHTOB — CXEMEl COe[IMHEHMi U pac-
TIONOXEHNA, YepTexeH KOHCTPYKIIHM HM3ne-
i — W sBseTcs HaubGonee MNONHBIM

ﬁ.-

HOOKYMEHTOM [Jid M3y4eHHs TPHHLNMG
pabotel wszenuss. Ha npuHnMNuansHol
cxeMe H300pamaloT BCe INEKTPHYECKHe
3NEMEHTH W YCTpoifcTBa, Heo0XOoANMEre
N OCYIECTBNEHUA M KOHTpPOIA B H3je-
NUK 33JaHHBIX 3JIEKTPUYECKHX NPOIIECCOB,
BCE JNeKTPHYECKUE CBA3M MeXIY HHUMH, 3
TAKKe OJNEKTPHYECKHE 3JEMEHTHI, KOTO-
PbIMH 3BKAHYHBAIOTCH BXOIHBIE M BBIXOJ-
HblE LienH (pa3beMBl, 32KHMBl 1 T.11.). Jre-
MEHTH M300paaroT B BUJIE YCTIOBHEIX I'pa-
¢udecknx obo3HaueHH, yCTaHOBNEHHBIX
FOCT u ECK/I.

IloctpoeHue CXeMEl OCYLUECTBISETCH
pasHECeHHBIM M COBMELIEHHEIM CIIOCO-
Oamu. PasHeceHHBIM cnoco0OM BBINON-
HAKT CXEMbl ABTOMATHKH M 3TEKIpoolopy-
IoBaHHA (1.e. CXEMBl, CONEPMAIINE MHOro
KOHTAKTOpOB, pelie M pPasnHYyHBIX KOHTAK-
TOB). [IpH BEIOITHEHWH TAKHX CXEM DEKO-
MEHIyeTCs TOJNh30BaTECH CTPOYHEIM CIO-
coboM, pacrionarasg YCNOBHEIE TIpaduye-
Ckue 0003HAYEHHA 3NEMEHTOB, BXOMSLIMX
B OfHY iIeNb, MOCIECAOBATENBLHO ApYr 3a
ApYroM IO TIPAMOIi, & OTHCHBHEIE NETH —
ONHY TOA Apyroil takum oOpasoM, HTOOBI
n3obpakenuss 3THX wnenell obpasosamy
napanneibHble CTPOKH (FOPHU30HTAJIBHEIC
HIH BepTHKaneHEE). [IpH  BHITOJHEHMH
CXEMEl CTPOYHBIM CIOCO0OM J0IyCKaeTes
HYMEpOBaTh CTPOKH apabckumm nudpamy,
YKa3BIBaTh Ha3zHaq“eHWe Uenei.

Ha puc. 6.4 npelcrapneHa 3nekTpuyc-
CKasi NpUHIUNMANBHAA CxeMa YCTpoiicTBa
cMa3kd (OCHOBHAA HAIMHCE M TepedeHb
aneMeHTOB He mokasadel). Cxema ueneil
YIpaBleHUs BBIMONHEHA CTPOYHBIM CIIOCO-
6om. CTpokH NpoHyMepoBaHEI, Ha cBoboz-
HOM T[lONIEé CXEMBl MOMEIIEHBl HaaMHCH,
TOACHAIOIINE  Ha3HAYEHHE  OTBENBbHBIX
ueneil. DnemeHTHl CXeMHl — pene H
BBHIKJIIOYATENH — BEINONHEHEl pa3HECEH=
HeIM crnocoboM. KoHTakTel, OTHOCAIIHECH
K oOnpeneneHHoMy THILy pene, obo3Hade-
et cornacio I'OCT 2.710-81*. Cuiosel€
LEMH M SHEKTPUYECKHE 3TIEMEHTH CHIIO-
BEIX IleTieii foNkHbl OBITh BBINENEHb! yTON-
LIEHHOH MHHHEH. ‘
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Puc. 6.4. CxeMa 3MEKTPHYECKAR NPHHIHNHANBLHAR YCTPOHCTBA cMa3KU

Ha" npuHuMnuamsHeIX cxemax (KpoMe
CXeM paJno3NeKTPOHMKH H BHIYHCIHTENb-
HOH TexHHMKH) pomyckaercs o003HAYATH
anekrpuueckue nenn no I'OCT 2.709-72.
MapkupoBka yuacTkoB uemm cmy»ut ANA
UX Ono3HaHHA W OTPAXAET (YHKITHOHAJE-
HOE HA3HAYEHHE INEKTPHYECKOH CXeMSL.

Ilenyw MapkUpyOT HE3aBUCHMO OT
HymepalM¥ BXOIHBIX M BEIXOAHHIX 3lie-
MeHTOB MAaulHH, annaparos, npuGOpOB,
TocneoBaTeNnbHOCTE MAPKUPOBKH  JIOMK-

Ha ONPENENATECA OT MCTOUHHKA MUTAHHA K
notpebuTeNnto, a pa3BeTBNMIOIINECH Y4HacT-
KM LEenu MapKHpPYIT CBEpXy BHHM3 B
HanpaBlieHUM ClieBa Hampaso. Ilpu mMapkH-
poOBKe Lermedl JIONMyCKaercs  OCTaBNATh
pesepeHble Homepa. OOo3HaueHusA lene
[POU3BOAAT NPOMHCHBIME GyKBaMH NaTHH-
ckoro antarsuTta ¥ apabckuMH nudpamMu.
CHunoBeie ueNU MapKHpyOT OyKBami,
o6o3HauaroIUMH (asbl, U MOoCneqoBaTeb-



HeIMH YHcnamH. @a3el NepeMeHHOro TOKa
0603HAYAIOT:

y4acTku nenu nepsoit dasel LI—LI,
Li2, L13uTn.;

y4acTk# uenu Bropoif tasze L2—L2],
L22, L23 v 1.4,

y4aCTKH LETH TpeTheil dasnl L3—L31,
L32, L33 W T.10.

Jlonyckaercs,
omHO0YHOro TOAKIIOYEHHS,
¢asnl Oyksamu 4, B, C

VyacTkn 1enedl nonoxuTenbHOH 1o-
JAPHOCTH 0DO3HAYAIOT HEYETHBIMH YMCIia-
MU, oTpHUAaTensHOH — 4YeTHERIMH. B 1ue-
NAX YNpPaBlNEHHA, 3aL0UTHI, ABTOMATHKH,
CHIHANM3ALUMAM M U3MEpPeHUs [PUMEHSIOT
CKBO3HYK) HYMEpalLHI0 TOCIe0BaTeNbHE-
MH YMCNaMM B Opefienax u3fenus. Yuacr-
KM IIEMY, pa3neNeHHBIC KOHTaKTaMH ammna-
patoB, oOMOTKamM pene, npubopos, Ma-
IIMH, PE3UCTOPAMH H IPYTHMH 3JICMEHTa-
MH, HOJDKHBl MMETh PasHYH MapKHPOBKY.

€CIIH 3TO HE BHI3OBET
o0o3Ha4aTE
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Puc. 6.5. Cnoco6 usofpamenns cxem cnioBbLIX nenei:

a — MHOroNMHeliHoe; 6 — OHONUHEIHOE

Y4HacTKH UenH, NpPOXoAALIUE YEPE3 pasys
€MHbIE, pa30opHBEIE WK HEPa3OOPHBIE KOH.
TAKTHEIE COENHHEHUA, NOMKHE HMETE Off
HakoBble o0o3HaudeHus. Ha cxeMe obo3pal
YEHUHA NPOCTABIAKT OKONO KOHUOB HIH p
CepenuHe y4acTKa [IemH ClieBa OT M300,
JKEHHA Tenn WNH Haj wu3o0pa)eHHeM 1y
m1. Ha puc. 6.4 nokasaHa MapKHpoBKa ¢
noBBIX Leneit TpexdazHoro ToKa.

IIpHHUMIHATBHBIE CXEMBl MOIYT B
NONHATECS B MHOTONMHEHHOM HIH 0O
nuHeHOM npenctapnenun. OpHonux
HOE M300pa)eHUE CHIOBOM HACTH TPOTIXK-
HOIO CTaHKa JaHo Ha puc. 6.5. CHnoBele
uenu o0o3HaYEHBI B COOTBCTCTBHM ¢
I'OCT 2.709-89. Temnoeeie pene KKI! n
KK2 pxmouensl B ¢asel LI u L3.

B nensx ynpoumeHHs CXeMbl MpHMEH
FOT TPYNIIOBHIE JIMHHK CBA3H (cM. § 5.3
Ha puc. 6.6 npeacrapyiena cxemMa 3JIeKTp
yeckas TNpHHUMNHANBHAS TYNETA KO
Jisl, B KOTOpo# IpUMEHEHUe MUHKI rpynn
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poif CBA3M 3HAYWTENBHO ynpoliaer rpadm-
Ky cxemel. Kaxnas nuHus cBf3m B MecTe
C/IHSHMA W pa3BeTBIEHMA o00o3uHateHa mo-
CNeNOBATENEHEIMH HOMEpaMH, 4TO [T03BO-
ns€T NErko 4uTatk cxeMy. Homep npu-
CBAMBAIOT CBEPXY BHH3 B HANpPaBICHUA
clieB& HANpaBo.

Ha puc. 6.7 usobpaxeHna cxema snek-
TPUYECKas MPHHLMIMANLHAA YcTpoiicTsa,
B KOTOPOE BXOAAT LIENOYKH 3neMeHToB VD
u R, coenvHeHHrle mnapannensHo. Ilpu
BHITIONHEHHH CXEMBl TPUMEHEH cnocob
yIPOLIEHHOI0 M300pakeHHs HECKONbKHX
OIMHAKOBBIX  3JIEMEHTOB, COEIMHEHHBIX
napannesbHo. JIMHUM CBA3W, WIOYLIHe OT
CpEHEH TOYKM MEXIY 3THMH sleMenTa-
MH, BBHINONHEHEI B ONHONMHEHHOM Mpea-
CraBNEHHMH, 0003Ha4YeHBl TOPAIKOBHIMH
rHomepamu  (1-—20). Jlumua rpynnoBoli
CBA3H MNOKa3aHa yToNLIEHHOW. PaspeTBne-
HHsL OT IpYNNOBOH NHHUH HMEKT OAHO-
3Ha4YHBIH gJgpec IpuUcOeaMHEHMA. Takofi
NpUEM 3HAYUTENBHO YyNpolLlaeT TIpaduky
cxembl. Ha pue. 6.8 nna cpaBHenus noka-
3aHO MHOrOJIHHEHHOE NpeicTaBneHue par-
MEHTa ITOH CXEMBI.

Kaxnaeit anement wumu  ycrpoifcrpo,
H300paXeHHEIE Ha CXeMe, JOJUKHBI HMMeTh
NOo3uIMoHHOE OyKBeHHO-UMDPOBOE 0fQ-
3HaYEHNe B COOTBETCTEMH ¢ TpeboBanug-
mu I'OCT 2.710-81* (cm. mpunoskenue 3),
Ilosunmnonusle 0003HAYEHHS 3IEMenTam
clejlyeT TPUCBAMBATE B TPENENAX CXeMEl
(puc. 6.9, 6.10). IlopsnkoBrie HOMepa 3ne-
MEHTaM W YCTpOHCTBAM TPHCBAWBAIOT,
Ha4YMHAsA C EIMHUUEI B MPEAENaX TIPyMbl
3JIEMEHTOB, HMEKUIMX ONWHAKOBBIE Oyk-
BCHHBIE  [IO3MIMOHHBIE  0DO3HaveHHs,
Hanpumep RI, B2 n 1.1, CI, C2 u 1.8
TopsiakoBEE HOMEpPa MPUCBAHBAIOT B COOT-
BETCTBHM C IIOCHE0BAaTENILHOCTBIO Paciio-
JIOKEHUA 3JIEMEHTOB MM YCTpOiCTB Ha
CXEME CBEpXy BHW3 B HaNpaBICHHHU CIieBa
Hanpaso. [lo3uunonHele o0o3HaYEeHHA Mpo-
CTABNAKOT pAJIoM € rpadmueckuM o6ozna-
YEHHEM C NpaBoll CTOPOHBI MK HAJ HUM.

ITpu n300paskeHHH HA CXEME INMEMEHTA
KWK yCTpoHCIBA pa3HEeCeHHHIM CHocoboM
€ro no3uLMOHHOE 0003HaYEHHE MNpPOCTAaB-
JNAIOT oKollo Kaxnod cocraBHolt yactH. Ha
pHc. 6.6 nepekmouarenmn SI, 52, S5, S8,
«eey 510 W300pakeHbl pa3sHECEHHBIM CIIOCO-

VD1 |vD2 |VD3 |VD4 [vDs |VDE |VD7 (VDE |VD3 [vDIo|vD11VD12|VD13|vD14]vD15|VD16|VD17VD18)VD19|VD20

R1 IR2 |R3 |R4 |R5 [R6 |R7 [RB |R9 |R10 |R11 |R12 |R13 |R14 |R15 [R16 |R17 [R18 [R19 |R20

-L1| 2| 3‘ &l 5| ﬁl 7| BI 9] 101 11| 12] 13| 1L| 15| 16] 17| 18] 19] 20

a)

Puc. 6.8. Ynpowenuoe uiobpaxenHe rpynns! uenotex VD, R:
a — pa3BepHyTOE H3I0OpaxreHne; 6 — YUPOUIEHHVE K300paXeHne
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Puc. 6.10. Briox nutaunu. Iepeqenns 3nementon

KpOMeE MO3HLUHOHHOro 0003HAYEHHs CIIeNy-
0003Ha4YeHUA KOHTAKTOB

Oom, o00O3HaueHHs NPHCBOSHBI KaXKHOH

coctaBHOH vactd, Hanpumep SI.7, §1.2 —
CocTaBHBIE HYacTH Tmiepekntoyarens SI; S5.1,
§5.2, §5.3 — cocTaBHBIE YacTH TEPEKAo-
yarena S5. Ha cxeme mnepeksmoyareneii

€T YKa3BIBaTh
(BLIBOIOR), HAHECEHHBIE Ha M3LENHE HIH
YCTaHOBJIEHHBIE B HXx II,OKYMBHTE!.I.[HH.
J.[onycxae-rcn YCIIOBHO NpPHCBAHBATH BEIBO-



naM 0003HaYeHHs Ha cXeMe, NP 3TOM Ha
[oNe CXEMBI CHEyeT JaTh COOTBETCTBYIO-
mee ykazaunue (puc. 6.11). Tlpu pasnece-
HoM cnocofe u300paxeHHs CXeMbl 3TH
0003HaYCHUA CTIGNYET YKA3bIBATh Ha KakK-
golf COCTABHOH 4aCTH 3NEMEHTOB, MpH
3TOM, €CAH Ha CXEeME [pEICTABICHO
HECKOJIBKO ONHHAKOBHIX 3JieMEHTOB, 060-
3HaueHHe KOHTAKTOB JHOMyCKaeTcs HaHOo-
CHTb TOJNBKC Ha M300paKeHHH OJHOrO K3
sneMeHToB (cM. puc. 6.6, 6.9). OGosHaue-
HUE KOHTAKTOB AOMYCKAETCH 3aMUCHIBATEH C
kpamupHIEpyomuM cuMBonioM no I'OCT
2.710-81* (cm. § 5.4). Hagnmucy u 3Hakwu,
npe/Ha3HaYCHHBIE [N HaHECEHHsA Ha U3le-
nHMe, Ha CXEME 3aKNIOYaloT B KaBBIYKH
(cm. puc. 6.6).

Ha npuHUMOMalibHOH CXeMe peKOMEeH-
JyeTcs yKa3blBaTh XapaKTEPHCTHKH BXOJ-
HEIX M BBIXONHBIX Ienei Hamenus (dac-
TOTY, HanpsyKeHHe, TOK, CONPOTHBIEHME,
HMHIYKTMBHOCTb M T.N.). Jlomyckaetrcs yka-
3bIBATh dfpeca’ BHEIIHHX COENUHEHWH
(ecnu OHH 3aBEIOMO OTpeneNeHbl), HANpH-
Mep 4 — X3:5, T.e. BHIXOJHOH KOHTAKT
HOKeH OBITE COEHMHEH ¢ KOHTAKTOM 5
paskemMa X3 ycrpofictea 4.

XapakTepyCTUKH BXOIHBEIX M BBIXOJ-
HBEIX Hemeld W3NenMs, a Takke agpeca MX
BHELIHWX TIONKMOYEHHUH pEeKOMEHIYCTCS
3aNKChbIBaTE B TAGHMIE!, TOMELIaEMbIe
BMECTO yCnoBHBIX rpagmueckux obosHaue-
HHH BXOIOHBIX M BEIXOIHEIX 3NE€MEHTOB —
pazbemoB, mnar W 1.n. lopsanok pacrmono-
KEHHMS KOHTAKTOB B Talnuue onpenens-
eTcs ynoOCTBOM MOCTPOEHMs CXeMul. Paz-
mepet ¥ Qopma tabmuupt FTOCT He yera-
HapnHpawTca. IIpH OTCYyTCTBUM xapakTe-
PHCTHK BXOIHBIX M BBIXOAHBIX Hernell Wiu
apecOB HX BHEIIHETO NPHCOENUHEHHS B
Tabnuue He NpuBoOiAT rpady ¢ 3THMH JiaH-
HbiMH. Tlpu HeobxomumocT nonyckaercs
BBOJINTL B TAOMMLY JOTIONHHUTENBHEIE rPpadEl.

Kaxpoli Tabnuie NpUCBaMBAIOT MO3M-
UHOHHOE O0O3HAYeHUe HJEeMEHTZ, BMECTO

YCIOBHOTO Tpaduueckoro 0003HAYEHMy
KOTOpPOrO OHa mnomemeHa. Jlonyckaercy
COXpaHATE ycnopHble rpaduueckue o6o-
3HAYEHHA BXOJHBIX U BBIXONHEIX 3JIEMEH-
TOB — pasbeMoB, Inar H T
(cm. pic. 6.9). Pasnuunele BapuaHthl 060-
3HaueHUH TaOAHI[ BXOIHHX H BBIXOJIHBIX
3JIEMEHTOB MpuBeNieHsl Ha puc. 6.6, 6.7.

Tabnuns BXOAHBIX M BHIXO[HBIX IETIEH
MOTYT OBITH BREIIONHEHBl Pa3HCCCHHBIM
cnocoboM (cm. puc. 6.11), npu  3ToM
rOJIOBKa TabnuIB! MPHBONHTCA TONBKO Ha
OHOM M3 H300paXkeHui.

B rpade «Kout.» nomyckaercs mpo-
CTapnsTh HECKONBKO TIOCHE/0BATeNbHEX
HOMEpPOB KOHTAaKTOB B Cjy4ae, €CNH OHM
COENMHEHBI MeXny CoOOH.

Ha npuHUMOHAIBHOH CxeMe JONKHEI
OBITE ONHO3HAYHO OMpeneneHH BCe 3je-
MEHTBEl H YCTPOHCTBa, BXOISLIHE B COCTAB
uznenus. JlaHuele o6 3%eMEHTax JOJDKHBI
BBITH :3aMMCaHH B TIEPEUEHb 3NEMEHTOB
(cMm. puc. 6.10).

[TpH NPOEKTHPOBAHWM H3ENHs, B KOTO-
poe BXONAT HECKONIBKO Pa3HBIX YCTpOIICTB,
Ha KaX[I0€ W3 HHX PEKOMEHIYETCH BBITON-
HATh CAMOCTOATENBHYI0 NPHHIHMNHAIBHYIO
cxemy. Ecnu Takue yctpodictea MOryT
GBITH NPUMEHEHBI B IPYTHX H3AENMAX WM
CaMOCTOATENEHO, BLIMONHEHHE OTHENEHBIX
TIPUHIMIMAIILHEIX CXEM JII8 HHX ABJAETCH
obnzarensHeM. Tpu odopmnenun npuHip-
MUANIEHOH CXEMBI W3Nenus, B COCTaB KOTO-
poro BXOHAT YCTpOiicTBa, HMEIONIHE CaMO-
CTOATENBHBIE TPUHLOUMHMANLHLEIE CXEME,
KOKHOE Takoe YycTpoliCTBO paccMarpHBa-
IOT KaK 3JIEMEHT CXeMBl U3JeNus, IpHcBau-
BAaIOT €MY TMO3HIMOHHOE 0003HaYeHUE,
u300paxaroT B BUAE MPAMOYTroNbHMKA HIH
YCIOBHOIO rpafuueckoro oGo3HaueHuUA,
3aMUCBIBAIOT B TIEpeYeHb 3NEMEHTOB B
onHy cTpoky. Ha cxeme uanenus B npamo-
YTONBLHHKM, H300paxatollHe YycCTpoiicTsa,
JIONYCKAETCA  MOMEeNarh 3NeKTPHYECKHUE
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cxeMel 3THX yctpoifctB. Eciv B mamemme  (puc. 6.13) ameMeHTH 3TOM  cxeMbl He
BXOIIT HECKONBKO ONUHAKOBHX yCT-  BKJIIOYAIOT.
policTe, TO cXeMy YCTpOHCTBA PEKOMEH- [Mpu wuzobpaxkeHHH yCTPOHCTB, WMero-
OyeTcs mnoMellars Ha CBOOONHOM TMOJE€ WX CaMOCTONTENBHYIO NPHHIHMIHANBHY 0
CXEMBI HM3/IENHS C COOTBETCTByrouwleH Hal- cxeMy, J[OMyCKaeTCH BMECTO YCHOBHBIX
nuckio «Cxema ABBILXXXXXX.156 33» rpaduueckux obo3zHauenuii BXOmHBIX
(pwc. 6.12). B  nepeueHp  3NEeMEHTOB  BBIXOJAHEIX 3NEMEHTOB TOMENATH TabIHIBL

oﬁE::ﬁq. Haumerobanue Kon. | MpumesaHue
D1..D4 | Nobmopumens ABBI XXXXXX.156 L
f-x R9..R12 | Pesucmop MAT-0,5-24 Om £10 % TOLCT... A
&|
Xi Buaxka PM14-30 ..TY 1
X2.X6 | Posemka CP-50-73 ¢ .. TY 5
Al Mnama MADT XXXXXX.012 1
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E ct Koxdencamop K50-5-1-16 B-500 Mx® ..TY 1
(um a)
A2 Naoma MADT, X.02 1
£
= Koudencamops MEM TOCT...
.§' (%] MBEM-160 B-0,05 mkd +10 % 1
= C2 | MEM-160 B-01 mk® 10 % 1
2
g
" 3
&
Ll .
g
) ] o S s ABBI XXXXXX.008 133
= napoB. Aum. | fuem™ T Nucmod
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Puc. 6.13. Yeummrens VC2. Ilepevenns dnemedTon
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¢ XapaKTepHCTHKAMH BXOMHBIX M BBIXOJ-
dpix Leneit (puc. 6.14). 3HakoM * oTMe-
gyeHbl YCTPOICTBa, BKIIOHYAEMble IOTEpe-
mMenHo. Ha puc. 6.14 nokaszano ynpoules-
HOE COEIMHEHHE HEeCKOJbKHX OIHHAKOBBIX
aneMentoB (HLI ... HL4), coemdHEeHHBIX
[I0CAENOBATENbHO,

Ecriu B wu3nenue BXOHAT HECKOJBKO
OIMHAKOBBIX ycTpolicTB, HE UMEHNIMX
CaMOCTOATENbHBIX MPHHIMIHAIBHEIX CXEM
W ODMHAKOBBIX (YyHKIMOHAILHBIX rpyIII,
TO Ha CXeMeé W3[eNHs J[IONyCcKaeTcs He
NOBTOPATL CxeMbl 3THX YcTpoiicte. [pu
3TOM YCTPOICTBO WIH (hYyHKIMOHANBHYIO
rpylny u3ofpaxarT B BHIE MPAMOYIofb-
HHKa, & CXeMy Takoro ycrpoiictea uzobpa-
HaAT BHYTPH ONHOrO U3 MNPAMOYrofib-
HMKOB (cM. puc, 6.11) Hnu nomemaieT
HaTIONE CXeMBI C COOTBETCTBYIOWIEH Haj-
ITHCHIO.

Ha cxeme u3nmenus, B COCTaB KOTOpPOro
BXOIST YCTpOMCTBA, He HMEIOLU[HEe CaMo-
CTOATENBHBIX  NPHHUMIHAIBHBIX  CXEM,
JOIYCKaeTCs NO3UUHOHHKIC O003HaueHHs
35lEMEHTaM TpPHCBAWBaTE B MPEHENax Kax-
Ioro yctpolicrea mnocne 3JE€MEHTOB, He
BXOZSIIMX B YCTpOHCTBA.

3ankck 3JIEMEHTOB, BXOIAIIMX B Kax-
Joe ycTpolicTBO ((YHKILMOHAIBHYIO TpYIl-
fy), HaYMHAIOT ¢ COOTBETCTBYIOILETO 3aro-
JIOBKZ. 3aroiioBOK 3alMCHBAKT B rpade
«Hanmenopauue» u noguepkusaior. Ecnm
B H3/IeNMH UMEIOTCS 3JIeMEHTH], HE BXOI-
le B YCTPOWCTBA, TO MNPH 3aIMONHEHHH
Nepeuns BHayYasle 3alHCHIBAIOT 3TH 3ne-
MeHTHI Ge3 3arosioBka (cM. puc. 6.11, 6.13).
Ecnu B wamenuu umeercs HECKONBEKO OIM-
HAKCBEIX YCTPOHCTE HNH (YHKIHOHANB-
HEIX [pyMNI, TO B [ME€PEYHE YKA3LIBAKOT
KONM4YECTBO 3JIEMEHTOB, BXOLALIMX B OIHO
Yerpoiicteo. Ofuiee KOJIMYECTBO OXMHAKO-
BEIX ycTpoicTB ((pyHKIMOHANEHBIX Tpymi)
Ykaspiparor B rpade «Kony Ha opHOH
CTPOKE C 3aroloBkoM (cM. puc. 6.11).

Ilp  BBINONHEHHM NPHHUIHNHAIBHOM
CXEMEI Ha MOJIE CXEMBI JOIYCKAaeTCH MOMe-
LiaTk pasNHUHBIC TCKCTOBHIEC [JaHHHIE:

yKa3aHuid O MapKax, CEHYEHHAX H pac-
IIBeTKaxX INPOBOIOB W Kabeneil, KOTOPBIMH

JOMKHBl OBITH  BBITIONTHEHB
37IEMEHTOB;

ykasauus O TpeOOBaHMAX K 3neKTpu-
4eCKOMY MOHTAXY JIaHHOIO  M3enus
(cMm. puc. 6.9, 6.14);

YKa3aHus O HA3HAYEHHH OT/ENBHBIX
uerneit (cM. puc. 6.4).

Ilpy BEIMONHEHMH CXEM HA HECKOMBKHX
NMCTaX CHEYET YYMTHIBATE CHEJYIOLIKE TPe-
GOBAHMA: TIPH MPUCBOCHHH MEMEHTaM TI03H-~
UHOHHEIX ©6o3HaueHuit cobmonares cxpos-
HYI0 HYMEpAlWI0 B TNpemenax H3nems,
otopMnaTh 06K Tepete s 35EeMEHTOB.,

COEOMHEeHHs

6.4. CxeMul coeAMHEHUH

CxeMa CoexMHEHMIT MOKA3KIBAET COEHU-
HeHHUs COCTaBHEIX HacTelt M3memus Mexmy
cofoit W omnpemender NpPOBOAA, KIYTEHI,
kaeny, KOTOPEIMH OCYIUECTBAAIOTCA 3TH
COCTIMHEHHS, @ TAKKE MECTa MX TMPHCOCIH-
HeHMss W BBOJA (3aKHMEBl, COCTHHMTENM).
Ha cxeme coenuHeHuii gomxHel GBITE H30-
Opackenbl Bce YCTPOHCTBA M JNEMEHTHI,
BXOJSIHE B COCTAB M3JIENHA, WX BXONHBIE
M BLIXOJIHBIE 371E€MEHTH (Pa3beMbl, IUIaTHl,
3KHMEI U T.JL), @ TaKkKe COENMHEHHUA
MEXIYy I3THMHM YCTPOICTBAMM W 3JIEMEH-
TaMH.

OneMeHTH M ycTpoiCcTBa HA CXEME H30-
OpaxkaroT B BHIE IPAIMOYTOIbHHKOB, BHELI-
HUX OUYEPTaHWI WNM YCNOBHBIX rpaduve-
ckux ofo3HaueHKH, BXOMAHLIE W BLIXOJHEIE
3EMEHTBl — B BHJE YCJOBHBIX rpaduge-
ckux ofosHayeHuit wnu Tabnuil. Bpoanpie
3NEMEHTHI, Yepe3 KOTOpEIe MPOXONAT Mpo-
BOJa, JKIyTel M kabenw, u3obpaxarT B
BH[E YCNOBHHIX rpafuueckux obo3Haue-
Huil, ycraHopnerHbix B cragaprax ECKJL
(puc. 6.15).

Pacnonoxenue rpadguuecknx obo3Haue-
HUi ycTpoiicTB H 3NEMEHTOB Ha CXEMe

Waonnmop Fepmobbod ConsHux

e h —
e

Puc. 6.15. Hio6pakente BBOTHRIX JEMEHTOR
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JOIDKHO TIPUMEPHO COOTBETCTBOBATH JeH-
CTBUTENBHOMY DPA3MEIUEHHIO 3/IEMEHTOB H
yCTPOHCTB B HM3[E/MHM, @ PACHOJIOKEHHE
BXOAHBIX H BHIXOIHHIX 3]IEMEHTOB BHYTPH
yCTpoiCTBA — JeHiCTBHTENEHOMY pasme-
IIEHHIO HX B yCTpoiicTBe.

Ha cxeme okono rpaduieckux o6Go3Ha-
yeHHH YCTPOMCTB YKA3bIBAKOT MO3HLIHOH-
uple o0o03HaYeHHs, TPHCBOEHHBIE HM HA
npuHuMnuaneHo#  cxeme.  Jlonmyckaercs
yKa3plBaTh TAKXe HAWMEHOBAHME, THII, OC-
HOBHBIE NapaMeTpLl 3JIEMEHTOB M yCT-
pOHCTB.

Ha cxeme cnenyer ykaselBath 0003Ha-
YeHHs BLIBOJIOBE (KOHTAKTOB) 3NIEMEHTOB M
YCTPOHCTB, HAHECEHHbIE HA H3JENHE HIH
YCTAHOBJIEHHBIE B MX HAOKyMeHTauHH. [1pu
1300pax€HHH Ha CXeMe HECKONbKHMX Ofu-
HaKoOBBIX YCTpoHcTB o00O3HaYeHHA BHIBO-
JOB JIOMyCKAEeTCs YKa3biBaTh HAa OJHOM W3
HHMX, HallpUMEp MapKHpoBKa ©0O6MOTOK
TpaHcdopmaropos Ha puc. 6.16.

Ipn u3obpaxeHuH Ha CXeMe pa3beMOB
HOTyCKAeTCs TIPUMEHATL YCIOBHbIE rpadu-
yeckue o0OO03HaYEHWH, HE TOKa3HBAOLME
OTAEeNbHBIE KOHTAKTHI, IIPH 3TOM CBENEHHS
0 MNOOK/IKYEHHH KOHTAKTOB MAPHBOJAT B
tabnuue, pasMemaemoll OKONO pazbeMa
MAK  Ha  CcBOOOAHOM  MOJie  CXEMH
(puc. 6.17),

Ilpu wcmonk3oBaHMH  MHOIOKOHTAKT-
HBIX 3/1eMEHTOB /JIOMyCKAaeTCs yKa3bIBaTh
CBEACHHA O IPHCOEAMHEHMW TPOBONOB M
KuJl Kabens K KOHTaKTaM OJHHM M3 Clle-
Ayomux cnocofos:

—

—tt
2.1 06 5
5 360 1 LEIA ,-_’

5
Y
£

2 15
Le 2o

B 3 16

—

Puc. 6.18. MuoroxkenTakrHoe yerpoiicTao

MHOTOKOHTaKTHOe wM3jienve H3obpaxa-
[OT B BH[E MPAMOYTroJibHHKA, BHYTPH KOTO-
pOTO YCIOBHO M300paxarT KOHTAKTHL u
MpoBOJa MMM MLl kabens; KOHULL JIMHKUI
HAIpaBNIAIOT B CTOPOHY COOTBETCTBYIOIE-
ro xryrta wiu kabens u obo3nadaror
(puc. 6.18);

Y H300paXkeHus MHOTOKOHTAKTHOIC YCT-
po¥ctsa nomemaroT tabmmly ¢ yKasanuem
nogxmoyeHus kKoHTakTog (puc. 6.19).

ITpoBona, rpynnbl NpoBOAOB, XIYTHL H
kabenu JoMkHEl OLITE TIOKA3aHEL HA CXeMe
OTHENBLHBIMH JHHWAMH. JImd ynpolienus
rpadMKH  CXeMbl JOIYCKAaeTCs  CIMBaTh
oTAenbHEle NPOBOMA, HAYLIVME HA CXeMe B
OJIHOM HampaBlieHUH, B oOINyI0 JIMHHIO.
Ilpu mopxopme k KOHTakTaM KaudblH npo-
BOJL u300paaroT OTAeNbHOH  JIMHMeEH.
Ilporona, *ryTel M Kabenu HOMKHEL ObITH
o0o3HaueHbl  TIOPAJKOBHIMH  HOMEpPaMH
B IIpEneNax M3IENMA OTHENbHO INA KaX-
Joro suia TniposonHukos. Homepa kabeneii
MPOCTABNIAIOT B OKPYXHOCTAX, IOMeMIeH-
HBIX B paspelBax JHHUE, H3006pakarommx
KaGenp, BOMM3M MECT pa3sBETBIIEHMA MHJI,
HOMEpa XIYTOB — HA IONKAX JTHHUH-BEI-
HOCOK, HOMepa TpyIlll IPOBOAOB — OKOJIO
nuuuii-eeiHocok (puc. 6.20). Xunbi kabe-
Jiefi, HyMepyIoT B Tipeenax Kadess.

Ecnu Ha npuHLMIIHANBHON cXeMe Biek-
TpH4eCKMM rensMm OpUIM npucBoeHH obo-
3HAYeHWsl, TO BCEM MpOBOJAM M >KUIaM
kabenell n0MmKHLL OBITH MPHCBOEHBI TE XKE
obosHayeHus, nIpuM 3ToM Juis  ypobcrea

1 9

3 0= 1 1‘ /_

Hamep z 3 1. 1.5 Homep

Hanm, npoboda s B ¢ 16 Kok ooBoda
T & ~ y 2] 1
3 5 5 3
B 2 7 i
9 1 10 6
15 6 1 5
16 3 13 [

Prc. 6.19. MHOroKoHTAKTHOE YCTPOHCTRO
¢ Tabuueit coenuuenni
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Puc. 6.22. ®opma Tab/Inubl COEAHHEHHA:
- ) a — NEPBE BapHaHT; i — BTOpOii BapHaHT

YTeHHS CXEeMbl PEKOMEHIOYETCH HYMEpO-
Bark NOpAOKOBBIMH 4YHCIAMH OTHCIBHEIE
YYHacTKM uend B lpeldeliax LelH, OTAesss
HX OT HOMepa Lieny 3HaKoM neduc.
Jlonyckaercs nuHWM, wu3oOpaxaloiine
nposofa, TpyINEl MPOBONOB, XFYThl H
kaGenu, He MPOBOMUTH WK OOpHLIBATE OKO-
710 MecT MPHCOEAWHEHHS, TIPH 3TOM OKOJIO

OﬁpHBa JIMHHM CBA3H B MeCT NpHCcoenuHe-

Hus J0JkHBL ObITh yKa3aHBl ajapeca mpH-
coenuuenuii (cM. puc. 6.17, 6.21).

Ha cxeme AomkHBI OBITH yKa3aHbl: LI
IPOBOJIOB — Mapka, CeYeHHe, Npu Heobxo-
JMMOCTH pacuBerka; Jns kabenelh — map-
Ka, KOMHYECTBO W CEYEHHEe KW/, a TaKKe
KOJIM9ECTBO 3aHATHIX HKHJL

KonvdecTBo 3aHATHIX XU yKa3blBaloT B
TIPAMOYTONLHEKE ChpaBa of o06o3Ha4eHns
IaHHEX Kkabens. Hanpmmep, Ha pwc. 6.17



oGosnayenne kabens PIIMI12x! mm2 8
o3nauaer: PIIIM — mapka kabens, 12 —
yicso BeeX i, 1 MM2 — ceueHHe WHIbL,
8 — 4HMCJIO 3AHATEIX KHIL.

Ecnu nanHbie © mpoeozax W kabensx
YKa3bIBAIOT OKOJO NHHMH, H300paxaromux
npoBoJa H kabenu, gonyckaercs obo3Haye-
HuA TpoBoZaM MU KabenssM He TpucBau-
parb. OnuHakoBele JaHHble (Mapkw, cede-
Hust) O BceX MM GONBIIMHCTBE IPOBOZIOB
pEKOMEHIYeTCs YKa3hipaTh Ha I0JIE CXEMBI
(cm. puc. 6.16).

CeeneHns o MpoBoAax K TpHCOERHHE-
ausx MoryT ObiTh ykasaHsl B tabnHue, pas-
MelraeMoii Ha MoJie CXEeMbl, Ha [epBOM
nMcTe, KaK NpaBMIo, Hal OCHOBHOH HaRMmH-
CBIO Ha paccTosHMM He MeHee 12 Mm oT
nee. Ilpomomikenve TabNHIEl TOMELANOT
cresa OT OCHOBHOW HAANMCH, MOBTOPASA
ronoky Ttabnuue. Tabnuua coeaunenuii
MoXeT OBLIThL BLITIONHEHA B BHIE CAMOCTOS-
TeNnbHOro JOKyMeHTa Ha (Qopmare A4 ¢
ocHOBHolt mannuceio mo NOCT 2.104-68*
(dopma 2 w 2a), NpH 3TOM eii IpHCBauBa-
ercs naumeHoBanue «Tabinuia coenune-
Hui». (Qopma Tabmuusl  coefuHeHHIl
MOXET BBIIIOJIHATBCA B JIBYX BapHaHTaX,
TIpencTaBleHHbIX Ha pHC. 6.22.

B rpadax tabnui yka3eBarot:

B rpade «Ob6o3nauenue nposoaa» —
o0o3HaueHHe NpoBOAA, XUIBI Kabers;

B rpadax «Ortkyma wuger», «Kyna
NIoCTynaeT» — ycnoBHele OykBeHHO-LMG-
poerie 0003HAYEHMA COEMHHAEMEIX 3Jie-
MEHTOB HIIH YCTpOICTR;

B rpade «CoemMHEHHs» — YCIOBHEIE
OykBeHHO-1MppOBEIe 0003HAYEHUA COEH-
HJEMBIX 3JIEMEHTOB HIH YCTPOICTB, pasje-
JIsAsl MIX 3ansITO;

B rpade «JlanHele mpoBona»: Ins Tpo-
BOJIA — MapKy, CEY€HHe W IIpH HeoOXou-
MOCTH pacCuBETKY; AJi Kabens — Mapky,
CeYeHHE M KOIMYECTBO MKIJL;

B rpade «llpuMeyaHue» — JOMONHH-
TeNbHEBIE AaHHBIE.

Ilpu BHINONHEHMH CcoenMHeHHH xry-
TaMH NPOBOAOB WM Xunamu Kabeneii rie-

pes 3aMUCBI0 TIPOBOJIOB M XM MOMELIAIoT
3aro/ioBOK, HampuMep <CKryT I» wumu
«XKryr ABIJL.XXXXXX.085». Ilpoeona
KIyTa WM KWLl Kabens 3allMCBIBANOT R
TIOpAJIKE BO3pacTaHuA HOMEPOB, NPHCBOEH-
HBIX [IPOBOJAM H KUNaM. :

ITpu BETONHEHWH coenMHERUil oTHenb-
HHIMH TIPOBOAAMH, XIYTaMH TIPOBOJOB W
kalensAMu B TaOAKLY COEAHHEHHH 3alMChl-
BAKT BHayajle oOTAeAbHBEE IpoBona (6es
3arofioBKa), a 3aTeM, ¢ COOTBETCTBYION(H-
MH 3arojIOBKamH, »XTyThl TIPOBOJOB M Kabe-
. [TpuMep 3amnonHeHHsA TaOIMIEL COenM-
HeHud npuBenen Ha puc. 6.20. Ecnu Ha
OTAe/EHbIE TIPOBOJA JOMXKHbI OBITH Haje-
TH H30NAUHOHHEIE TpYOKH, 3KpaHUpylo-
IIHE OMNETKH U T.I., T0 B rpade «[Tpume-
YyaHwWe» TMOMEI@wT  COOTBETCTBYIOLIME
ykasanns. Jlonyckaetcs 3TH  yKa3aHus
TIOMEIL@ATh Ha TI0Jie CXEMBL.

Ha rione cxeMbl HaJ, OCHOBHOM HANITHCEI0
JoflycKaeTcs  nomeiarb  HeoOXoauMsle
TexHUYeckue TpeGoBaHmsa: O HeNOIyCTH-
MOCTH COBMECTHOH NpPOKIaAKH HEKOTOPHIX
NpOBOAOB, XIryTos W kabenel; 3HayeHus
MHHVMANTEHO  AOTIyCTUMBIX  paccTOAHHMH
MeXay HUMH; O cnelMQHKE MOpOKNIalKH
u 1p.

6.5. CxeMbl nopKNONEeHUS

Cxema  TOAKIIOYEHHA MOKa3bIBaET
BHEIIHHE TOAKIIOYEeHHs M3genus. Ha cxe-
Me nomkuel OLITE M300pareHbl W3EENHE,
€r0 BXOAHbIE ¥ BHEIXOAHBIE 3JEMEHTEI
(pazbeMBbl, 3aXHUMbl H T.I1.) ¥ 110IBOAUMBIE
K HMM KOHL[bI MpOBOAOB U kabenell BHell-
HEM0 MOHT2)XA, YKa3aHbl AaHHBIE O 1101~
KIIOYEHWH  M3Ienus  (XapakTepHCTHKH
BHELIHHX Lieneif, agpeca).

Hanenue wusobpaxaror B BHAe NpAMO-
YrONbHMKA WM BHEIHHX OuYepTaHui,
BXOJHLIE H BEBEIXOMHBIE 3NIeMeHTEl — B
BHJIE YCNOBHBIX TpagrYeckux o6o3Haye-
HMIl WIM BHEWHWX o4YepTtaHuii. Pasme-
LeHne u300pakeHHH BXONHEIX ¥ BHIXOM-
HBIX 93JIEMEHTOB OTHOCHTENIbHO wu3genus
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JOJDKHO TIPUMEPHO COOTBETCTBOBAThL MX
nelfcTBUTENIEHOMY PasMEIEHHI0 B u3je-
nuu. BceM 3THM 3NeMeHTaM NpHCBaWBaloT
GyKBeHHO-UH(POBLIE TO3MIHOHHBIE 060~
3HAUEHWs COTNACHO NpHHUKIMAanbHOH cxXe-
Me WK cxeme coeauHenuil. Jlonyckaercs
yKa3blBaTh HaMMEHOBaH¥e M THM
K KOTOpHIM IIpHCOeqHHSeTCS

TAK¥KE
Pa3bLEMOB,
BHEIWHWH MOHTaX.

BeoIoHble 3JIEMEHTEI, 4Y€pe3 KOTophIE
npoxonsT Tposoja W kabemw, w3oGpa-
wxaror rpaduuecku (M. puc. 6.15).

Ha Bcex anementax, n3o6paxeHHBIX Ha
cxeMe, JoikHa OBITE MOKa3aHa MapKH-
pOBKa, MpelyCMOTpeHHas B KOHCTPYKUMM
3THX 3neMeHToB. V3o0pakenue u obozHa-
YEHUE IIPOBOAOB BHEIMIHErO MOHTAX@ IOKa-
3aHbl Ha pwuc. 6.23. Cneayer o6paruth
BHMManHe Ha o0o3nayeHHe xua Kabess.
Ecniu Homep xunel kalens coemnanaer
€ MApKMpPOBKOH BXOAHOTO 3JIeMEHTa, TO
HOMEp kunbl Kabend ©He o0o3HaYakoT.
Xunew xabens 9, xabens 23, kabens 12
(nomepa I... 6, 8, 9) He o6o3HaueHEL.
KonunuectBo 3apeiicTBoBaHHBIX il Kabesns
YKa3aHoO B KBaJpaTHOH paMKe.

Ceenennsi 0 BHEWHEM MOAKTIOYEHHH
YKa3sblBalOT B TabnMie MOAKIIOYEHUS, pac-
NIONIOKEHHOH HA TIOJ€ CXeMBl Hajl OCHOB-
HOl Hanmuckio. Popma Tabnuuel mpous-
BOJTbHAA.

B Tabnuue pomxuel GHITL  ykasamel
XapaKkTepUCTHKK BHEINHUX Liereil u anpeca.

6.6. Cxemni 0Ome

Cxema ofmas onpenenseT COCTaBHbIE
YacTH KOMILIEKCA H COemHHEHHE MX MENIy
cofolf, ucrnonk3yercs mNpPH MOHTaXE ¥
Hajajgke, a TaKKe INpH TIPOEKTHPOBaHHH
Ha ofiueii cxeme usobpaxarnT ycTpoii
CTBAa ¥ 3JIEMEHTBI, BXOAALIHE B KOMILIEK!
NpAMOYTrONbHUKAMH, YCIOBHEIMU rpadud
CKMUMH 0003HaYEeHHMSIMH WIH BHELIHWUMH
OYepTaHMAMY, @ TAKKE COSAHHSIONINE HX
npoBoAa, XryThl W kabenn. Bxonasble,
BBIXOZIHbIC M BBOAHBIC 3NEMEHTHI H300pa-
WAKOT B BHAE YCNOBHBIX TIpaduyeckux
obo3navenuii unu tabnuu. PacnionoxeHue
rpaduyecknx  obo3HadeHudt  ycrpolcTs
1 3IEMEHTOB Ha CXeMe JOKHO NPHMEPHO
COOTBETCTBOBATh  ACHCTBUTEIBHOMY  HX
pasMmeinennro. Jinf Kaxzoro ycrtpolctea
W 3NeMeHTa, Kryta W kabens JoykHbL GbITh
yKa3aHbl HAauMEHOBaHHe, THII, NOKYMEHT,
Ha OCHOBAHMM KOTOPOTO OHH MpPHMEHEHH!
Hauunie o6 yeTpolicTeax M aieMeHTax 3alH
CHIBAIOT B [l€peYeHh DNEMEHTOB, O KTy
Tax, kabenax ¢ mnpoBofax — B Tabnuu
TIEpeYHs IPOBOJIOB, KTYTOB ¥ KabeseH.

CBs3b nepeqHs 3JEMEHTOB CO CXEMO
OCYLIECTBNAETCA Hepe3 No3HUHOHHbIE 00
3HAYE€HH, KaK NpaBHio, LH(POBEIE.

ITepedens 3jeMeHTOB 3aNMOMHAIOT
npaBwiaM, ulnoxkeHnusiM B § 5.4. Tabmu
fiepeyHsl TpOBOJIOB, XIYTOB M Kabene
odopmisiercs no ¢opme, IpUBeAEHHOH H
pHc. 6.24. B rpadax yxassIBaKT:

B rpade «QOb6o3HaueHne» — o06o03HaY
HHE OCHOBHON0 KOHCTPYKTOPCKOTO JOKY

§

ep rpo-

0
-4 Bo3xayeHue

=
2g

Qosweie npoboda, ..

wabens MNpumesaHue

8 min

20 70

- ! _ — Tt ]

40 10

185

Puc. 6.24. @®opma 1a61uubl nepesuH NPOHOIOH
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MeHTa TpoBoza, kabess, Xryta, H3roToB-
JIeHHBIX 1O HYepTexam;

s rpade «JlaHHble mNPOBOHA, IKryTa,
kabeiia» — THII ¥ TeXHU4YECKHe [aHHblEe
NpOBOZIOB, HA KOTOpLIE He paspabarsiBaroT
yepTekH.

Cesi3b MEpeyHA TPOBOJAOB CO CXeMo#
ocyluecTisercs uepes o6o3HayeHus Tpo-
BOIOB, XIYTOB H KaGelneli, TNpHCBOEHHbIE
no ApaBUIAM, YCTAHOBJEHHBIM IJA CXeM
coenuuenuii (cm. § 6.5).

[Mpumep odopmaenuss cxembl obuei
¢ TabnMuaMi NepedHs 3J1€MEHTOB W [POBO-
JioB, XTyTOB M Kabenelf mnpuBencH Ha
puc. 6.25. Ha cxeme obuedl xapakrepu-
CTHKH Uemnel Jomyckaercs oGo3HayYarb Ha
10Jie CXeMbl OKOTIO U306paXkeHHs pazbeMa.

6.7. Cxembl anekTpmueckux 06mMoTok
W u3nenuii ¢ obMmoTkamu

Hns obmoTok U M3menuit ¢ obmoTkaMu
(TpanchopMaToOpoB, 3INEKTPUHECKHX Ma-
LIMH), KOHTAKTOPOB, pelle BRITONHAIOT Of-
HY HAM HECKOJILKO CXeM CIeJYIomux
THIIOB: CTPYKTYpHad, IpHHLMITHAJIbHAS,
COEIIMHEHHH, TIOOKMICHYEHHS, pacrnolioxe-
Husg. CxeMbl CTPyKTYpHBIE, TIPHHLMIHAIIb-
HbI€ ¥ TOAKIIOYEHWA BBIMOMHSIOT MO TIpa-
BHJIAM, W3JI03KeHHHIM BbMue. Ilpu BhINON-
HEHUH CXEM COeAMHEHHMIT W pacrnonoxe-
HHS KpOME BBUIIEW3NIONKEHHHIX MPABHI He-
obxonumo yuursisathk Tpebosanus [OCT
2.705-70. Bce cxeMBl BEITIONHAIOT B BHAE
CaMOCTOATENBHEIX AOKYMEHTOB MM pactio-
nararoT Ha nojie c60poYHOro HepTexa H3-
Aenus ¢ obmotkamu (cM. puc. 4.12, 4.16).

Ha cxeme coenuuennii kpome 3jeKkrpu-
HeCKHX 3JIEMEHTOB JAoNyCkaeTcs H3o0pa-
#aTh YacTH MAarHWTOIPOBOAA M OTHENb-
HBEIE 3JIEMEHTBl KOHCTPYKLMH, YKa3HIBaTh
Hanpasnenne Toka. Ha puc. 6.26 npube-
JleH npuMep 3JIeKTpH4eCKoH CxeMbl Coeau-
HeHMi 3eKTponsuratensi. Hiobpaxenue
IOMIIOCOB, KOPOOGKH BBIBO/IOB BEIMIOJIHEHO B
BUIE BHEIUHUX OYEPTaHUH TOHKHUMM JTH-
HHAMHM. Ha puc. 6.27 MarouTonposon,

TpancdopMaTopsl TOKa [OKa3aHbl YCJIO
HbIMU  Fpaduueckumu  0003HAUECHUAME
Kpbuuka Oaka, cTeHka U Apyrue 3JMEMEHT
KOHCTPYKLMH — BHEIIHUMH O4€pTaHHAME,

JneMeHTH 0OMOTKM KM300pakanT B Co-
orsercTBiH ¢ TpeGosanusamu ['OCT 2.723-
68* (cm. nmpunoxenre 2). Jns BeieNeHus
pa3nnHyHbIX OGMOTOK HOIyCKAETCH BHIION-
HATh IONYOKPY)XHOCTH B YCJIOBHOM TIpa-
¢uveckoM oGo3HauyeHWW pasHRIMH pajHy-
camu.

JIHCKOBBIE KaTyIUKH TIOKA3HIBAIOT B BHIE
YTOIIIEHHLIX OTPe3KOB NHHKI (puc. 6.27).

TlpM OOMHAKOBBIX COEAMHEHUAX 3Jie-
MEHTOB B MHOrogasHbIx u3zenuax (Hanpu-
Mep, Karyliek B oOMoTke TpexdasHoro
TpancopMaTopa) Ha CxeMme MOIYCKAETCs
n306pakaTh 3MEMEHTHl M HX COeIMHEHUSA
TONLKO B OfHOM (hase, mpH 3TOM Ha lone
CXeMbl TPHBOJAT YKa3aHWS O COECAWHEHU-
AX B ocTanbHeX ¢dazax (puc. 6.28). Jonyc-
KaeTcs Takke ynpoiuars rpaguky CxeMbl,
€CH fACHA 32aKOHOMEPHOCTh COCIUHEHMA
(puc. 6.29).

IMpy BHLITOJHEHHH CXeM COeAHHEeH¥H
UCTIONB3YIOT ~ CIIOLIHBIE  OCHOBHEIE H
IITPUXOBBIC JIMHHK PAa3IMiHOH TOMILHHE!
LIS BHUAENEHHS 3JIEMEHTOB, MMpHHAINeKa-
MX K pa3HbiM oOmoTkaMm (cM. pc. 6.26,
6.30).

[ITpuXOBBIMH JIMHHAMM TOKa3blBAIOT
3eMeHThl 0OMOTOK M COelMHEeHWs], paciio-
NOMEHHBIE CO CTOPOHBLI, IPOTHBOTIONOK-
HOM M300pa)keHHOMY Ha CxeMe BHIY.

Havana v koHusl oOMoTok o6o3HayaloT
apabekumu tugpamu, Gykeamu H (maua-
10), K (xonen) (cm. puc. 6.26) mnu Touxa-
MH, HAHOCHMEIMH OKOJIO HA4Yaja dJieMeHTa
obmotku. TlonspHOCTH TNMABHBIX IIOJIKOCOB
anekTpUYeckHX mamuA ofo3nayator Oyk-
BamMu N (ceBepusiit) u S (roxHuI), noba-
BOMHBIX — COOTBETCTBeHHO GyKBaMu # H §
(cMm. puc. 6.26). Jlonyckaercs K OyKBeH-
HelM  0603Ha4eHHAM N06GaBiaATh UMQPEL,
YKa3bBaromiHe MOpPAAKOBEIH HOMED [MONIO-
ca umu ob6Mmorkn. Ilasel Hymepylor apaG-
ckumu undpamu (puc. 6.30).
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Ha none cxeMBl Ioltyckaercs Home-
IIaTE HeoOXomuMble TeXHMYeckde jJaH-
HBle: YHCIIO Ma30B, LIar 1Mo na3aM M Koo-
NIEKTOpY, YHCIO NOMOCOB, YUCHO (a3, YHc-
70 NMa3oR Ha nomoc M ¢asy, YMcno napan-
NeNbHBIX BeTBel, YHMCIO KO/LIEKTOPHBIX
NNAacTHH, BUJ OOMOTKH W T.T,

CxeMEI COEAMHEHHIT BHINONHAKT € pac-
nonoxenvem uiobpaxerni obMOTKH:

a) NpM pa3BepTKE €€ Ha MNOCKOCTE
(cM. puc. 6.30);

6) NpUMEHWTENBHO K BHAY Ha H31enue
¢ OnpeneneHHoi cTOpoHE! (cM. puc. 6.26),

TNpH 3TOM BHI CO CTOPOHEI KONJEKTOpa He
0603Ha4a10T;

B) onpefenseMbiM YROOCTBOM YTeHHs
cxemsl (puc. 6.31).

Ha puc. 6.31 npuBenen npumep BHNOJ-
HEHMs CXeMBbl COeIMHeHHI 06MOTOK cra-
Topa. OJNEMEHTHl OOMOTKHM (KaTylLleyHEie
rpynnel) u3obpaxeHsl B BAJE MPAMOYIOJb-
mukoB. Han nparoHanbio NpAMOYTonbHUKa
YKa3plBalOT HOMEp KATYUIEYHOH rpynmel,
noj AMArOHaNbBl0 — UYMCNO KATyLIEK B
KaTyIIEYHO} rpyIIe.



Fnasa ceabmaf

CXEMbl LLUOGPOBOW U AHANIOTOBOWN BbIMUCIIUTENILHOW TEXHUKM

7.1. 061ume NonoXeHus

DJeKTpHYECKHE CXEMBl BBIYHCIHTENb-
HOH TEXHHMKH ABNSAIOTCA OCHOBHBIMH JOKY-
MeHTaMH npu pa3paboTke, W3roTOBIEHMH,
Hajaike W IKCNIyaTalMM 3JeKTPOHHO-
BBIYMCITHTENBHEX  YCTPOWCTB,  KOTOpEIE
fonee CJIOKHEL N0 CPABHEHHIO C PYTHMH
PanmoaneKTpOHHBIME ycTpoticTBamMu, Oco-
6EHHOCTBIO JIEKTPOHHO-BEIYHCIHTENbHBIX
YCTPOICTB ABAAETCH MOLYJBLHBIH NPHHLHI
IOCTPOCHUA KOHCTPYKLUMH Ha 6ase enu-
HBX YHAGULMPOBAHHBEIX KOHCTPYKTHBHBIX
anemeHToB. B cBA3M ¢ 3TMM npH BbINOX-
HeHHH cXeM LMQpoBol BEMUCAMTENBHOH
TEeXHUKU Hapany c Tpebosanuamu [OCT
2.701-84* u TOCT 2.702-75* cnenyer
YYHTHIBATE LEJABI pan cneuudHyecKknx
Tpebosanuif,  ycraHoBnerHex T'OCT
2.708-81.

O6umye npaBHiIa TIOCTPOEHWS YCNOB-
HBIX rpauueckux o0O03HayeHH 3neMen-
TOB LUGPOBOH BEIYHCINTENBHOM TEXHHKH
uznoxensl B [OCT 2.743-91, a nna ane-
MEHTOB aHaJIOTOBOW BBIYUCIHTENBHON TeX-
HUkH — B ['OCT 2.759-82*. Pernamentn-
pyeMpie BEIINEYKa3aHHEIMH CTaHAapTaMu
TNpaBHlla BBLITIOIHEHHA CXeM H YCIOBHBIX
rpaduyeckux obo3waueHudt npemycMarpu-
BAIOT HCMONMHEHHE AOKYMEHTAIHH PYYHBIM
MM aBTOMATM3HPOBAHHEIM  CHOCOGOM.
BykBeHHble  0003HaueHWs  SNEMEHTOB
B JJIEKTPHYECKHX CXeMaX YCTaHOBJIEHEI
BT'OCT 2.710-81*,

Ha cxemMax TmOKa3bIBAlOT BXONSLUHE
H BBIXOAAMME NuHMKM. Hayano Bxoasnmx
THHWI 1300paXxaloT, HauKMHas ¢ 5eBoit cTo-
POHBI HMIH CBepXY JMcTa. Brixogamue
JHHHK 38KaHYMBAIOT HA [PaBoil CTOpOHE
WIH BHM3Y mucTa. BeceM BXOzsiyuM, BEIXO-
JAINHM M MpEPBAHHBIM Ha JaHHOM JIMCTE
JNUHHAM Cllef[yeT MpucBauBate LHQPOBLIE,

—

OyxBeHHble UMM GykBeHHO-LIMppoBEIe 060~
3HAYE€HHA CHIHANOB WM ajipecHoe 0603Ha-
YeHHEe JHCTa NpomoKeHHs JNHHMH, Ecnp
NpeEpBaHHad NHHHA CBA3H NpoaoiKacTCa
Hd HECKONMBKHMX IHCTAX, TO B KPYIMBIX
CKOOKax YKa3eIBAKOT BCE HOMEpa JIHCTOR,
He KOTOPBIX NPOJIOMKAETCA JIAHHAA JIMHHS
(puc. 7.1). Ilpu obpeiBe JHHMH rpynnosoi
CBH3M 4epe3 ApobHYI0 YepTy YKa3biBaloT
KOIIMYECTBO €e pa3peTBNenuit (puc. 7.2).
B cnyyasx, koraa BbIXOAAIIAA JTMHHA Npo-
JIoJDKaeTcs Ha OONBIIOM KOJNMYEecTBE JHC-
TOB CXEMBI WS [PYNNOBas JMHHSA CBA3N
UMEET MHOIO pa3sBETBICHHH, peKOMEHIY-
ercd aiapeca IpPOAOIKEHHS NpepBaHHOH
JIMHUM 3anKCEIBaTL B Tabnuile, momelae-
Mol Ha cBoOoAHOM nojie cxeMel. Bmecro
ajpeca Ha NpepBaHHON NTHHUM B KpYIMEIX
ckoOKkax yKa3eBaroT 3Hak *, Oykey T
v Homep Tabuuuel, Hanpemep (* 76).
3nemponmanﬂe Ha CcXeme INOKa3blBaioT

fluem 2

18(1)

fMlucm 1

18(2,3)

flucm 3

(1)

Prc. 7.1. OGoznavenne oOpLIBOB NHHME WIeK-
TpHYeCKOi CBH3H
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Puc. 7.2. Oboanavenne ofpbiBa NEHHH FPyNOo-
BOH CBA3H
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Puc. 7.3, OyHKUHOHATBHBIE YACTH HA CXeMe

NPOLIECCOP XXXXXX

YYY | ZZZ

Puc. 7.4. Hao0paxenue yuximonansnoi uacry
HA CTPYKTYPHBIX H (PyHKUHOHANLHBIX cXeMaXx

BBHae Tabiuiml, Tekcta nubo Ha mnpe-
PBaHHONH §IMHMHM, oTOOpakawiuell CBA3b
IO NHTAHHUIO.

Ha cxemMe ponyckaercs BblENsTh
pyHKIMOHANBHEIE YACTH YUTPUXTYHKTHP-
HOM nuuuel (puc. 7.3). Ha cTpykTypHBIX
H QyHKIMOHAIBHEIX CXEMaX [OMyCKAeTCs
BYCNOBHBEIX IpaduyeckdX 0603HaYEHHUAX
fysKuponanbHol  wacTH  BHEENATH  ee
CoctapHele uacti (puc. 7.4). Kaxnas
BHIJIENEHHAs COCTABHAs 4YacTh JOMKHA
HMETh HaMMEHOBAaHHE HIIH YCIOBHOE 060-
3HaycHpe, KOTOpoe JomkHO OBITH nosc-
HEHO Ha TONEe CXeMBl MIM B JOKYMEHTa-
UMK Ha M3NeNHE.

HampaBneHus MOTOKOB HHPOPMALMH Ha
CTPYKTYPHBIX M QYHKIMOHANBHBIX CXEMax

L 0603mauaoTCA CTpenkaMu. Ilpe Gonemiofi

Puc. 7.5, lenenne nonn nucra:
a — Ha 30HbI; § — KOOPAMHATHEIM METOHOM

rpa¢guyeckoii  HACBIIEHHOCTH  CXeMBI
YCIOBHBIMH rpaHyeckuMH 0003HAYEeHHs-
MH M NIHHWAMH CBA3M JOMYCKAETCH AEIHTh
flone JINCTa Ha KONIOHKH, pAJEL, 30HEL, NpH-
MEHATh METOJl KOOPAMHAT M T.A. (pHc. 7.5).

Ha none cxemsl pomyckaercs NpHBO-
OWTh TaONUIBI CHI'HAJIOB, B KOTOPHIX YKa-
3bIBAKOT HAHMMEHOBaHHe WM 00O3HaYeHue
CUIr'Halld M NOPHAKOBBII HOMEp, KOHCTPYK-
THBHOe O0O3HaUYeHHMe KOHTAKTOB, u4epes
KOTOpHIE T[IPOXONMT CHrHal, MW JpYryo
urdopMarmio. @opmy Tabldubl CHIHAJIOB
BHIOHPAIOT YCNOBHO B 3aBHCHMOCTH OT €€
COJIEPXKAHMS, 3aITHCh NPOH3BOIAT B allda-
BUTHOM TOpAZKE [0 KOHCTPYKTHBHEIM MIIH
CXeMHBIM ajnpecaM. TalnHuel CHrHaNoB
Moryt OblTh BBHIMONHEHH! Kak CaMOCTOS-
TenbHBIE JOkyMeHTE! ¢ Iuugpom TC n
KOZIOM,  ONpenensioniiM  BHJ  CXEMBI.
Hanpumep, TC33 — Tabnuua coeny-
HEHMI! CxeMbl TpPHHLMIHATBHON 3MEK-
TPHYECKOM.



e

_—_a
L L

Puc. 7.6. Ycnosuple rpaduyeckne o6o3navenus 3NeMeHTOB CTPYKTYPHBIX CXeM

BEIMHCIBTETLHOH TeXHBRKH:

1 — neuararonme ycrpoiicrsa; 2, 3 — HakKONHTelN HA MarHuTHoil nente (2), Ha mar-
HUTHOM Aaucke (3); 4 — 3anoMuHANOIiEe YCTPOHCTBO; § — BH3yanbHOE YCTpOICTBO

BBOJa-BHIBONA

7.2. CTpyKTypHbIE CXEeMbl

CrpykrypHBIE CXeMBI MMeloT kon 3.
QyHKUAOHATLHBIE YacTH Ha CXemax M30-
Gpakalol B BHIE NPAMOYTONBHHKOB.
JonyckaeTcs NpUMeHATh YCIIOBHBIE rpady-
yeckie O00O3HA4YeHHWH, YCTaHOBIEHHBIE
TOCT 2.708-81 (puc.7.6). Pasmep L =
= 1,5 H. Pasmep H BreiGupaeTcs W3 pana
10, 15 n nanee yepes 5 mm. Ha cTpykTyp-
HOHl cXeMeé Haj YCHOBHBIMH rpaduue-
ckumMM  o0O3HAaueHMSMH  JOnycKaercs
JIeNarth MNOACHsIONMe HaarmdcH. CeepeHns
O KOHCTPYKTMBHOM PpacnoOJIOKeHHH YCT-
poHCTB, MECTax MX NpHCOeAMHEHHA W ApY-
Iyl WHGOPMALHIO LEenecoobpasHo yKasbl-
BarTb B TaONHI@AX, NMOME[aeMbIX HA CXEMe
WM BBITYCKAEMBIX  CAMOCTOATENLHBIM
JOKYMeHTOM C kojoM 731 umu T1.

7.3. OYHKUMOHANLHBIE CXEMbl

DYHKIHOHANBHEIE CXeMBI HMEKT KOJ
3J2. OYHKUMOHANBHBIE YacTH H306paxaoT
NpAMOYTONBHHKAME WM € HOMOIIEIO
YCIOBHEIX  rpaMyeckux  0603HaYeHH A,
ycranosneHssx FOCT 2.708-81 (puc. 7.7).
Hns Bcex obosmavemmit L = 1,5 H. Tlpu
BBINONHEHWH CXeM JOIMYCKaeTcd TOBOpayH-
BaTb YCNOBHBIE rpadnyeckne ©Oo3Have-
HHMs (QYHKIMOHANBHEIX yacteii wa 90°, yka-
3pIBaTE  Pa3spsANHOCTh  (DYHKIMOHANEHEIX
yactell (puc. 7.8), coBMeluaTh YCIOBHEIE
rpadgmuyeckue 0003HAYEHHA (YHKUIHOHAJb-

HBIX yactell no Gonpuieil UX CTOPOHE, ecny
BBIXOIB! OJIHOM MONHOCTBEIO COOTBETCT-
BYIOT BXoiam apyro# (puc. 7.9). OyHkumo-
HaJIbHBIE YaCTH JIOTMYECKMX 3JIEMEHTOB Ha
cxemax n3obpaxator no 'OCT 2.743-91.
JInnuu cBA3M Ha PYHKIMOHAIBHBIX CXe-
MaX NOApa3NensoT Ha HE(POPMALMOHHEIE
M YNpapIfloLIMe; nepBeie MOABOMAT K
Oonbuieii cropoHe YCIOBHOro rpadmye-
ckoro 0003HAYeHWs, a OTBOIAT OT MPOTH-
BOTIONOXHOH CTOPOHBl YCNOBHOro rpacdu-
yeCKoro 0603Ha4YeHNs; BTOpHIE NONBOIAT K
MeHblllel CTOpOHe YCIOBHOTO rpadhuyecko-
ro obo3HaueHns. Ilpu  H306pakeHHH
ycnosHoro rpadguyeckoro 0603HayeHHs no '

I'OCT 2.743-91 ynpapmnsioiue NHHAM CBS-
31 noaBoasT K Gonelieil CTOpPOHE YCIOB-
Horo rpaduveckoro obo3Havepws. Jid
OHO3HAYHOIO OMNpENE/NCHH BXOI0B M
BBIXOLOB COCTEBHBIX YacTeil ycrpocTsa
NPUMEHAI0T TOPH30HTATBHBIE THHUK € Orpa-
HUYHMTENAMY, pacliojiaras WX Hal YyCloB-
HEIM rpadiyeck¥M oGo3HAYEHHeM yCTpOi-
cTBa MIOM  (YHKUHOHAIBHOH  4acTH
(puc. 7.10). Ha ropH3OHTaJbHEIX AHHHAX
JIOTIycKaeTcsi  YKaselBaTh  pa3pa{HOCTE
(YHKLUHOHAIEHOH 4acTH M €€ COCTaBHBIX
yacreit (puc. 7.10, @, 6). Ecim x ycnos-
HbiM IpaHuecKkuM o0O0O3HAUYEHHAM MOJBE-
JIEHO MHOT0 YNpaBAfIOMINX CUrHAJOB,
JIOIYCKAeTCA MPOAOIKHTE CTOPOHBI yCNOB-
Horo rpaduyeckoro o0GO3HadYeHHs HAH
OrpaHHYUTENH JIMHWH, K KOTOpEIM MX NOA-
BogasT (puc. 7.10, s, 2).
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Puc. 7.7. Yenosusie rpaduueckne ofoznadenns 1A MieMeHTOB (yHKUHOHAJBHBIX CXeM BbINHC/IH-
TeJbBol Texnukm:

] — xomOuHALHOHHELT 3NeMeHT (00uiee 06o3HaveHNe fia AMEMEHTOB THIIA CBEPTKH, H30HpaTensHOH cxeMul,

umpparopa u op.); 2 — nenmdparop, 3 —peructp clenra, 4 — 3MEMEHT NAMATH; 5 — CYMMATOp TIO /B2
qHena, 6 — CYMMATOp 17 YHCEN;, 7 — MNPHOPHTETHLIE CXEMBI

0 V8 15
SMG
0 15
RG1
Puc. 7.8. desarupaspaansni  casurasoumii
PETHCTP 4’

Puc. 7.9. Ilpumep coBMeliensf YCOBHBIX rpa-
duueckux oboimauennii nemenror nmdposol
BLIYHCIHTEIbHOH TEXHHKH
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Puc. 7.10. OGo3nauense IMHMI CBASH B JIOTHYECKHX 3JEMERTAX (QYHKUHOHANBHBIX CXeM
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Pac. 7.11. Ipumep dyuxusonansroi cxemsr BHC




Ilpumep BBINONHEHHS (YHKIIMOHAJIB-
HOlM CXeMBl npHuBeleH Ha puc. 7.11 (Ge3
ofopMIIEHHA pPamMKM M OCHOBHOH H21-
rcH). Jlns kaxnoit GyHKIMOHANBHON YacTy
BHYTPH YCJIOBHOro rpauueckoro o6oaHa-
YEHUH YKa3blBalT € HalMEHOBaHWE HIN
ycnopHoe ofo3HayeHre. Jlonyckaercs yxa-
3bIBATE CHMBON (PYHKILIMH,

7.4. MNpMHUMNUANBHBIC CXEMBbI

[pUHLMNIMATIEHLIE CXeMBl HMEIOT KOX
33. DneMeHTH CXeMBl H306paNKAKT IO
FOCT 2.743-91 mn TFOCT 2.759-82*.
Jlonycxaercs nW3o0paxare B BHAE NpsIMO-
YrONbHUKOB JIOTMYECKHe 3IeMEeHTHl C R
COCTOSHUAMM, 8 TAKHeE 3/1eMeHTHl YCTpoii-
CTBA, HE BHINOMAHANOWHE JIOTHYECKHX
bynxouit (aHalorosble W aHamoro-uHbpo-
BHE 3JIeMEHTH], AMONHEIE, pe3NCTOPHBIE
c6OpKH H T.IL).

VenoeHoe rpadHueckoe o603HaueHHE
IBOMYHOTO IIOTHYECKOr0 3NeMeHTa HMeeT
(opMy npAMOYronbHHKA, KOTOpBIH MOKET
comepXath TPH NONA: OCHOBHOE M JBa
JONONHUTENBHBIX. JIOMONHUTENbHBIE MO
pacnonaraioT cnpasa M cnepa OT OCHOB-
Horo nons. JlonyckaeTcd AONONHMTENE-
Hble NONIA pa3fenaTh HAa 30HBI, OTAENAA WX
FOpH30HTa/IBHON 4YepToH, a Takke He pas-
JENATsE OCHOBHOE W JONONHHTENbHBIE N0
TuHueit (puc. 7.12).

Pasmep ycnoseoro rpaduyeckoro obo-
3Hayenus (Y1T'O) no BeicoTe onpenensercs
HHCIOoM JAMHWA  BBIBOJOB, WHTEPBAIIOB,
CTpok MHGOpPMALHKM B OCHOBHOM H JONON-
HHTENBHBIX MOJIAX, 4 MO IUMPUHE — HalH-
HYMeM JONOJHHMTENBHBIX noned W YUCIIOM
3HakoB, noOMelaeMblX B OAHON CTpoke
BHYTpH yCNOBHOIO OO0O3HAYEHHS.

B OCHOBHOE rmnone 3neMeHTOB M YCT-
poiicte nomemator HHbopManmio: B 1-i
Crpoke — OBG03HAYeHHEe OCHOBHOM (yHK-
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Puc. 7.12. Venosuoe rpadadeckoe obo3navenne
NBOHYHOTO JIOMHYECKOr0o MieMeHTa:

1 — obo3naueHHE QYHKLHM NeMEHTa; 2 — NHHMA
BbiBOJA; 3 — ykalarenH; 4 — METKH, 5 — OCHOB-
HOe mojie; § — JONONHHUTENbHEIE NoN

K (cMMBoON), BO 2-H CTpOKe — TMONHOE
WM  COKpAI[eHHOE HAWMeHOBaHWe (MM
THI) WK KO# ycrpoiicTBa (3neMeHTa), T.e.
HaeHTHAKATOp, B MNOCIEAYIOWMX CTpPO-
kax — OyxpeHHO-LH(}poBoe 0603HAUEHHE
HIH TOPHANKOBBIH HOMep, 0OO3HAYEHHE
KOHCTPYKTHBHOTO PAacNONOMKEHHsA, ajpec-
Hoe o06O0O3HaYeHHe YCIOBHOro rpadmye-
ckoro 0003HaYeHHS 3NIeMeHTa Ha JIHCTe M
apyryio uHopManul. BykBeHHO-UHM(pPO-
BOoE 0003HAYEHUE 3NIEMEHTOB M YCTpOHCTB
spgercs  obssarenbHeIM. Jonyckaercd
MOMelaTh ero Hal YCJIOBHHIM rpadmye-
CKHM oO0O3HauYeHHeM. XapakTep M pacno-
noxxeae HHGOPMAIMM TNOACHAIOTCH Ha
none cxembl. AnpecHoe o6o3HayeHHE yKa-
36IBAET PACIOJIOKEHUE YCNOBHOINO rpadu-
YgecKoro 0003HaYeHUA Ha CXeMe W BhIpaxa-
€TCH KOOPIMHATAMM JIEBOIO BepXHEro yrna
JaHHOro 0603HaYEHWH.

O6Go3nauenne (YHKUMH HIH COBOKYI-
HOCTH ()YHKLHH, BBITIONHAEMBIX 3JIEMeH-
TOM, 06pa3yloT U3 NPONUCHBIX OyKB NarTHH-
ckoro andasuTa, apabekux ungp U cneun-
aNBHBIX 3HAKOB, 3alMCaHHEIX Ge3 npobe-
nos. KonuyectBo 3HakoB B 0003HAYEHHM
dyukuud He orpaHuueHo. OGo3HAYEHMS
OCHOBHBIX (QYHKIMIT 37eMeHTOB LUHQpPO-
poit Texunky no FOCT 2.743-91 npusene-
Hbl B Tabmn. 7.1.



Ta6nuna 7.1

HammeHopaune ObosHauckHne

BuiMHCIHTENE: CP

CeKLIUS BBINHCAMTENS CPS

BEIMUCIMTENEHOE YCTPOHCTBO CPU
Murikpornpoteccop MPU
BolyMTare/h P-Q wnu SUB
JHenurens DIV
VMHOXKHTEIS 7 um MPL
Cymmarop Zum SM
Mogaynatop MD
MyneTUIIIEKCOp MUX
JemMonynaTop DM
indparop cD
Jewndparop DC
IMoctosHHoE 3anoMHuHalowee yerpoiicrao (MI3V): ROM
Iporpammupyemoe 13V (II3Y) PROM
T3V ¢ BO3MOKHOCTEI0 MHOTOKPATHOTO nporpaMMupoBarns (POI13V) RPROM
Penporpammupyemoe I3V ¢ yastpadmonetoBpM cTiparnem (POII3V) UVPROM
OneparnsHoe 3anoMuHaloutee yerpoiictso (O3Y) ¢ nponssonbHol BeIGOpKoii: RAM

craruyeckoe (CO3Y) SRAM

miHaMHueckoe (JJIO3Y) ) DRAM
OueproxesasucuMoe O3Y (GHO3Y) n"'{,_ N NVRAM
IporpaMMupyemMas Noruseckas MaTpyua 3 PIM
[IpeoBpasosarens Xy
Ipumeuanusa:

1. Byxerl X 1 ¥ MoryT 6biTh 3aMeHeHs! 0603Ha49¢ RHAMH NPEACTaBIgeMOi
HEGOPMALMH Ha BXOIAX M BRIXOAAX Npeobpajosarena, HanpuMep:

aHATIOTOBBIH
1M poBoif
NBOVYHBIH
HecaTHYHEH
NBOHYHO-RECH THIHBIH
BOCHMEPHHHEL
mieCTHAATepHY HEIH
CEMHCETMEHTHBII
yposers TTJI
yporess MOII
ypoeeHs 3CJ
2. Jlonyckalotcs o6o3Havenuns:
mipoananorossiit npeobpazosarens
ananoro-yupoBoii npeoBpalosarenn
Peructp
CuBUroBbIH perucTp n-paspaaHeii
Cyerunk
CueTdHK n-paspaaHbLi
CHeTduK 110 MOAYIO 1

MUK A, HH A

#um D
BIN
DEC

MOS
ECL

DAC
ADC
RG
SRGn
CTR
CTRn
CTRDIVn

k.




Oxorvanue maba. 7.1

HawumeHoBakHe Obo3uauenue

Tpurrep T
Onemenr:

«noruveckoe H» &

«noruyeckoe HIJIH» 2luml

«ucknogatouice HIIH» EXOR nmi =1

noruseckuii «GONBILIHHCTRON >n/2

Henoruyeckui .
Haboph HeTOrHYECKHX 3IEMEHTOB:

PE3UCTOPOB *R

KOHIEHCATOPOR *C

TPAH3HCTOPOB «T

KOMOHHMPOBAHHEIX, HANPUMEP AHOAHO-PEIUCTOPHBIX *DR

3nak * mpocTraenAlT nepey o0o3Ha-
YyeHHeM (YHKUMH 3/€MEHTa, €eCiHd BCe
BBIBOJIBI 3/IEMEHTA ABJIAIOTCH HENOIHYECKH-
MH. B o6o3navenum cnoxHolt ¢yHKUMH
CHMBONBI OCHOBHBIX (yHKUMil pacmona-
ralT B MOpAIKE NPOXOKIEHHS CHrHama
yepes 3NEMEHT.

O6o3navenne (QyHKUHI, BbIMONHAEMBIX
AHANIOTOBBEIMY  3NEeMEHTAaMK, YCTAHABIHU-
Baer ['OCT 2.759-82. AnanoroBsii cur-
Hal 0003HAY4ETCA CHUMBOIOM N HWIH A,
uupporoit — #, mpeobpazoBanue MppoO-
aHAaNoroBoe — #H/A.

Bxonsl aneMeHTOB M300parkaloT © neBoi
CTOPOHBI OT YCNOBHOTO rpaduyeckoro 06o-
3HAYEHWA, BEIXOMBI — C TIpaBOH CTOPOHBI.
He nomyckaercs mpOBOANTE NUHHU BHIBO-
IOB Ha YpOBHE CTOPOH TPAMOYTONbHUKA,
TPOCTABNATh HA JIMHUAX BBIBOJOB CTpeEl-
KH, yKa3blBalOIUKE HaMpaBlieHUe MOTOKOB
MH(CPMaHH.

BeIBOZIBI 3NMEMEHTOB MOAPa3CHAAOTCS
Ha craTHYeckue W JMHAMUYECKHe, HeCy-
lKe ¥ He HeCylIHMe JIOrHieCKyr HH(OopMa-
wiro. CTaTHyecKHe W AMHAMHYECKHE BbIBOIbI
NOJApa3fensloT Ha TIpAMEIC M HHBEpPCHBIE,
Ha npsamom crarMdeckoM BHIBOLE JBOMY-
Has MepeMeHHas MMeeT 3Ha4YeHue «1», ecnu
CHTHAT HA 3TOM BHIBOJE B AKTHBHOM
COCTONHHM HAXOJIMTCA B COCTOSHHM «JIOTHYE-
Ckasi 1» B NPHHATOM JIOTHYECKOM cornaire-
Hui. Ha HHBEPCHOM CTarHueckoM BBIBOIC

JIBOMYHaA TIepeMeHHas HMEeT 3HauYeHue
«l», ecnd CUrHan Ha 3TOM BBIBOJIE B
AKTHBHOM COCTOSHHE HaXxOJUTCH B COCTOH-
HUH IOrHYecKuii O» B NPUHATOM JIOrKYe-
CKOM cornaiieHuH. Ha npsamMoM IHHaMHYe-
CKOM BBIBOZIE JIBOHYHAs NEpeMeHHas HUMEeer
3HauYeHUe «1», €ClIU CUTHall Ha 3TOM BEIBO-
J€ M3MEHSETCHd M3 COCTOSHHA «JIOrdye-
ckoii O» B cocroaHue «noruyeckas I»
B MIPHHATOM NIOTHYECKOM cormaireHHH. Ha
HHBEPCHOM JHMHAMHYECKOM BEIBOAE ABOHY-
Hasd TIepEeMEHHasd KMeeT 3HayeHHEe «l»,
KOrfia CHIrHan Ha 3TOM BEIBOAE M3MEHA-
erci W3 COCTOAHHA «JIoruyeckas I» B
COCTOsHHe «nornyeckuii O» B MNPHHATOM
JIOrHYECKOM COITIanIeHMH,

BriBopg 3n€eMeHTa AONKEH MMETh YCHOB-
HOe OOO3HauYeHHe, cOoCTOflee M3 YKasa-
TENN H METKH, MPOCTaBIseMOii B JIOMOITHU-
TENBHBIX TIONAX YCIOBHOTO TpadHueCcKoro
o0o03HateHHsa 3neMeHTa. YKasarenH BEIBO-
JIOB TIpHBeAEHH! Ha puc. 7.13.

Ecnu  HenmocpenCTBEHHOE 3MEKTpHYEe-
CKO€ COEJIHHEHHE BBIXOHOB HECKOJIBKHX
JNIOTHYECKHMX 3JIEMEHTOB B OAHY LENb MpH-
BOOUT kK OOpa3s0OBaHHIO JNOTHYECKOH CBA3M
MeXIy 3TUMH BeIxomami (mo M ume mo
HJIHN), To Takoe coeiMHEHHE Ha CXEME JI0-
nyckaeTcs u3obpaxaTb B BHIE MCEBHO3JIE-
MEHTa MOHTAXXHOH TTOrMKH.

Jlorvyeckd  paBHO3HA@YHHIE  BBIBOLEI
MoryT ObiTk rpaduueckl OOBEIHHEHE]
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Puc. 7.13. O603navenne ykaiateaei BX010B-BLIXOA0B:

1, 2 — cTariecKHe BXOMLL npamoii (1), HHBEpCHBIA (2); 3, 4 — AMHAMHYeCKHE BXOJIbL: TPAMOI (3), nuBepcHn
(4); 5 — BXOn ¥ BBIXOX ¢ yKa3arcileM NoJIAPHOCTH, 6 — BEIBOJBL, He HECYLIME JIoTHYeckoi HHGOpMAaLHH
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Puc. 7.14. O6o3navenne rpynn BEIBOAOB:

. 7;7
— XYA
—t XYB — A
— XYC —_— B
= —c¢
—{xz4
—] xz8 Z
—xzc A
| — —_— B
o |

& — ofheuHeHHe rpynnst BRBOJOB Mo M; 6 — rpynmosas MeTka, 8 — rpynnoBas MeTka Golee BEICOKOIO yPOBESA

L]

B IPYMINY, KOTOPOH INPHCBAHBAKT METKY,
0603HAYAKILY0 B3aHMOCBA3b MEXY BBIBO-
JamMu BHYTpH rpynner (puc. 7.14, a). Ecnu
B HECKOJIBKHX IOCJIEJ0BATENBHO PAcHoNo-
JEHHBIX METKax MMEIoTCA 4YacTH, OTpa-
KalolMe OJMHAKOBYIO (YHKIMIO, TO 3Ta
YacTb MeTOK MoxerT ObITh BBIHECEHA B
TpynnoByr0 MeTky (puc.7.14, 6). Hs
HECKONBKMX TIpYNMAOBBIX METOK MOXeET
OHTE BHINENEHA TpyNIOBas MeTKa Gonee
BBEICOKOrO nopsiyika (puc. 7.14, 6).

QYHKNUOHATIBHOE HA3HAYEHHE BBHIBO-
J10B 0603HAYAIOT METKaMH B JOTIONHETENb-
HeiXx monax YI'O. Merky BriBOza cocras-
JSIOT M3 HNPONUCHBIX OYKB NaTHHCKOTO ajl-
¢asuTa, apabekux uURDp M CHENMANBHBIX
3HAKOB, 3anMcaHHelx 0Oe3  mpobenos
(rabn.7.2). OGo3HaueHHA METOK, YyKa3bl-
BalOWKX  (QYHKUHOHANPHOE HAZHA4YEHHE
BBIBOJIOB, HE HECYILUUX JIOTHYECKOT HH(Op-
Mapuu, npupenetnst B Tabn. 7.3.

Cnoxnasn (yHKOWA BEIBOIOB YKa3blBa-
€TCsl METKOH, 00pa3oBaHHON W3 OCHOBHBIX

METOK, NpPH 3TOM COBMONaeTcs 06pa1*m.1ﬁ'
MOPAAOK TPHCOEAMHEHHA METOK, Hampu-
Mep: Gafit nanusix DBY, appec cuMrhiBa-
ausa RDA. B xayecrse METKM BBIBOJKA J0-

MyCKAETCH  MCTONB30BAaTh  O0O3HAYEHHE
Gynxumii (cM. Tabn. 7.1).
IMpumepsr  0DO3HAYEHUS  3JIEMEHTOB

uudpoBoii BHIMMCIMTENBHON TEXHHKH MPH-
BENIEHBl Ha puc. 7.15. Jlomyckaercs HOBO-
pauuBare YI'O Ha yron, xparHeii 90°, mpH
3TOM BXOZb pacloNaratT CBEpXy, BHIXO-
Ael — cHu3y (cM. puc. 5.4). IIpu moBopo-
te YI'O nHa yron 180° umu 270° na nHHK-
siX BLIBOLOB HeoOXOmMMO  yKa3eIBATh
CTpENxXaMH HalpaBlieHHEe pacrpocTpaHe-
HuAd uHbopmauuu (puc. 7.16). Ilpu m30-
OpaxeHnu AHAJIOTOBBIX 3JIEMEHTOB
(puc. 7.17) B OCHOBHOM moOne YCIOBHOIO
rpaduyeckoro obo3Hauenus Ha 1-if CTpO-
Ke mnoMmewawT obo3HadenHe (QYHKLUHH
(cnoxHoit ¢yHkuuu), Hampemep f > m,
tae f — cumeon Qynkumu, > — yeunu-
Tenb, m — kxo3(dunHenT ycunenus. Ecnu




Tabnuua 7.2

HanmenopaHue OBo3navenne

Axpec ADR vwim A
Baiit BY
Jlanugie: D

BXOZHEIE DIN

BEIXOJIHEIE DouT
IpuMedanye: aNg 32AMOMHHAIOUMX YCTPOHCTE
JIomyckaioTes 0603HaYeHNs:

BXOJHaA MHGopManns D

BLIXOZHas HHGOpManus 0
Bxon npamMoro cueTa (Bxon yReNHIEHH) +1 nm UP
Bxon ofparHoro cueta (B0l YMEHbILEHHS) -1 wm DOWN
Bribop (cenexuus) SEL wnu SE
BriGop azxpeca:

cronfua CAS

CTPOKH RAS
Brl60p kpHCTANNA, IOCTYN K NaMATH cs
Beison neyHarnpasieHHBIH <>Wu ¢
CHHXpOHH3anHA SYNC unu SYN
Taxr CL umu CLK
YrpasneHue C
T'oTtoBHOCTE RDY
3ansTo BUSY
3amice WR
CuutriBanue (uTeHHe) RD
3anpoc REQ vnu RQ
Ouricrra CLR
YcranoBka B « 1» SET v S
VeranoBka JK-Tpurrepa:

B cocrosiiue LOG (J-Bxon) J

B cocTossaHe LOGO (K-sxon) K
Omubra ERR unwn ER
«Jlornueckwii O» LOGO wm LOGO
«Jloruueckas 1» LOGI

ko3¢ puUIMeHT YCHNIEHUs JIOCTATOYHO BBI-
COK, & 3HAHWE erc TOYHOIO 3HAYSHUS HE
HrpaeT PONY, TO AONYCKAETCA €r0 He mpo-
CTaBJIATh, 4 CTABHTH 3HAX OO UIM OYKBY M,
nanpumep [> M. B nononHuTENBHBIX MMO-
NgX ycnoBHoro rpaduyeckoro obo3Haue-
HHA ycHUIHTeneli, mpeoGpasosareneii, KoM-
MyT4aTOPOB TPOCTABISIOT COOTBETCTBYIO-
IHe MeTKH MM 0003Ha4YeHHsl BECOBHIX KO-
a(ppULMeHTOB, K03(P(PHUHEHTOB YCHIEHHS
apryMeHTOB QyHKLHH.

Jlns yno6erea moctpoenms cxemel YO
3MIEMEHTOB JOTyCKaercs pasienars YIO
THHUAMM 37ICKTPHYECKOH CBsA3K, H300pa-
XKarb COBMENIEHHWE KOPOTKOW MMM JNHH-
HOit cTOpOHOM apyr k Apyry (puc. 7.18).

I'pynmny 37MeMeHTOB, W300pa)eHHbIX CO-
BMELEHHO H CONEPXALMX YacTHUHO HIIH
MOMHOCTHI OIWHAKOBY HH(OPMAauHi0 B
OCHOBHOM TIQJIE YCIOBHOTO Frpa)uyeckoro
o003HaueHws, AoNycKaeTcid H300paXkars
YOpOLIEHHO, KAaK MOKa3aHO Ha pwc. 7.19.
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Puc. 7.15. Npumepnt ofosnadenns 3nemMentos undposoii BuyHCANTENLHOM Texpnaku no TOCT 2.743-91:
I — snement U-UJIU-HE,; 2 — npeofpasosares ABOMYHOTO KON B IBOMYHO-JecaTHYIBIH; 3 — mpeobpa3o-
BaTCMb-yCHIMTEb AIBOHYHOTO KO B CEMHCErMEHTHBII, 4 — MYJIbTRIUIEKCOP HA BOCEMb BXOZIOB €O cTabWmH-
3MpOBaHHEM; 5 — MOJIHE 0AHOPA3IPMAHELL cymMmmarop; 6 — nsa JK-Tpurrepa ¢ 061uMMH BXOAAMH YIIPaBleHHA
u cbpoca; 7 — cratuctiueckoe O3Y Ha 256 ciios no | Guty; § — nBon4HEN 14-paspaasstii cueTHRK CO CKBO3-
HBIM HepeHocoM, 9 — O3V ¢ npomzeoibHO# BEGOpKOIl Ha 16 cios no 4 6xra; J0--13 — Habopsl HenorH4e-
CKHX 3NEMEHTOB: TPAH3HCTOPOB THIA p-n-p (10) v THNa n-p-n (11), axonor ¢ upamol nomspHocThio (12), pe-
3HCTOPOB, ¥ KOTOPBIX 4aCTh BRBOACB 06bemHeHa (/3)
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Puc. 7.16. Opuenranusa YI'Q
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Pue. 7.17. lpamMepst 0Go3natieHHd aHANOTOBLIX JJIEMENTOB BRMHCIHTELHOM TexHakH no I'OCT 2.759-82:
I — ycunutens, obiiee 0Go3HaueHne; 2 — ONepauONHbll YCHINTEND; 3 — HHTerparop; 4 — (yHKUHOHAb-
HElit npeo6pasoparens, § — nepeMHOXHUTENL; § — neJmTelns, 7—9 — npeobpa3oBaTei: KOOPAHHAT MONAPHBIX
B NIpAMOYTONBHEE (7), ananoro-tmdposoii (8) 1 mudpoananorossit (9); 10 -— snekTpoHHsIH Kinod (KOMMYTa-
Top); 11, 12 — Gnoku nocToaHHOrO KO3(ibHIHeNTa ¢ OJHHM H JIBYMs BBIXOIAMH COOTBETCTBEHHO (K — K03~
GuuneHT nepenaan); /3 — 610K nepeMeHHOTO KO3(dHLMEHTA ¢ ABYMA BXOJAMH
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Prc. 7.18. Hasepranne YIO: — —
- . —_ %2 L
1 — YTO, pasneneHHoe THHHAMH 3EKTPHYECKOH CBA3H;
2 — coemeniennoe m3obpaxenue YI'O CTOPOHO#H, mep-

NeHAWKYJISPHOH K pacnpoctpaHenuio uxdopmanuy; 3 —
coBmenieHHoe wioOpaxeHue ¥YT'O 3jieMEHTOR, He HMEIO-
1FX JIOTHMECKOTC COEIHHEHMA

Puc. 7.19. TMipamep YNpoOImEHHOTe H3IO0-
GpasceHHN 31eMenTOB



Taénvua 7.3

HaumenosaHne Obo3nauense
BriBoj 118 NOAKIIOYEHUS KOHIEHCATOpa CX
BriBon Ui MOAKIHOYEHUS PEIUCTOpa RX s
BeiBon 1718 HOAKIIOYEHHA KBAP1EBOTO pE30HaTopa BQ
Briroab! N01€BOr0 TPaH3UCTOpA:
HCTOK hy =
CTOK D ¥ ,‘-
3aTBOp G 3
BoiBons! n-p-n- 1 p-n-p-TpaH3InCTOpa: i
KONNEKTOp K _;
Gaza B d
IMUTTEP E i
OMUTTEp K-p-n-TPAH3UCTOPA E—uwmE> -'
OMUTTEP p-n-p-TPaH3uCTOPA Ee—mmE< *

IMpx 3TOM OOMHAKOBYHO HMH(OPMALHIO TIO-
MEWaioT B BEPXHEM JJIeMEHTE H OTHEls-
OT 3JIEMEHTHl ApYyr OT Jpyra LITPHXOBOMH
JNIUHHEH.

T'pynisl ONHOTHNHEIX 3NIEMEHTOB, H30- c
OpaxenHbix coBMeuweHHO (puc. 7.20, a), 0| RG |o}—
MOryT cofepskare OBmuit fya Bcex 3fie- 1] o |1—
MEHTOB Tpynnsl rpaguueckuit Gnok. O6- c i
mui 6nok  OTHENNOT JIBOHHON NHHMEH
(puc. 7.20, &) HNH OPUMEHHIOT I €ro a)
H300paxkeHus cneunaneHoe 0GO3HAYEHUE
(puc. 7.20, g). DneMeHTH B IpyMie OTAe-
JSOT WTPUXOBOM nuuMeit. B o6weM Gio-
K€ MOMEIAIT OTHOCHAILYIOCH K HEMy HH-
¢opmanmo u nonBoAAT k Hemy OBIIKE BEI-
BOJIBI.

B cxeMax, uMewomux GONbILIOE YHCIO
BBIBOJIOB OAHOTO hyHKIIMOHATEHOTO Ha3Ha- 6) K
YEHHA, JIOMYCKACTCS COKpaneHHoe 0603Ha- 3
YeHHe BeIBOLOB (pHc. 7.21).

B cxeMax € MOBTOPSIOM{EMHCS OJHO- 0
THOHBIME ~ NEMEHTaMH KpPOME METOAa, =t
OMMCAHHOTO BBIlIE, JOMYCKAETCA NpHMe-
HATh MakeTHbIi MeTon Cxarud HHOpOpMa-
LMK, T.€. HakeTHOe H3o6paxeHUe 3MeMEH-
TOB 1 ux ceasell. Ilaker undopmanuu 3a-
KIFOYaeT TepeyHclieHHe JaHHBIX: HICHTH- 6)
(MKaTopoB CUTHANOB, KOOPAHHAT DIEMEH-
TOB HA CXeMe, KOJH4YECTBO 3JIEMEHTOB HIIH
CHIHANOB B NAKETE H T.IL.
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Puc. 7.20. YenoBubie rpaduyueckne ofosnauenun
rpynnbI OAHOTHITHEIX 3EMEHTOB
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Pue. 7.21. OGo3nadense BLIROLOB:

] — cokpaueHHoe; 2 — B BHAe Tabnumel Ha none
CXeMEL

Kparxas 3anuce nakera MHGpOpMaUMu
MOxer ObITh NPEACTAB/IEHA CIELYIOUHUM

obpazoMm:

04; 0,1; 0,1; 0,1; 0,1 = (0O,1) 5 —
nocnenosarensHocts 0,1 moBrOpsercs 5
pas;

2,3,4,5=2—5;

0,0,0,1, 1, I = 3(0,1) — kaxnpiit ame-

MEHT B YKa3aHHOI MOCNEIOBATe/IbHOCTH
NOBTOpsieTCA 3 pasa;

1,3,5,7,9=13,,9

[NakerHoe w30OpaXkeHHEe NPUMEHSAIOT
NpH ONHOBPEMEHHOM BBHITIO/IHEHHN CJie-
OYIOLHX YCIOBHIA:

OJIHOTHIHOCTE IPYNIEL 3/IEMEHTOB,

OJIHOTUITHOCT, BXOINHBIX M BBIXOJHBIX
CHTHANOB IPYMNEL 3EMEHTOB;

perynapHOCTE CHUTHAIOB B  KaXIIOM
nakere, Aomyckarouas WX ymoGHoe nepe-
YHCIIEHHE.

Tlprmep ycnoBHOro rpamyueckoro 06o-
3HAYEHMS AKETOB 3/IEMEHTOB IPHBENIEH Ha

_'_Ty_
2
-;:—I FRp L

1,4,9,12

. = > & 13.681

9 & = 25,101
10 <>
12_| ) :11
13
Puc. 7.22. Tlaxernoe wn3ofpaxenne siemMenToR
B CBM3eH

puc. 7.22. BHyTpH OCHOBHOTO HOJIS YCIIOB-
HOro rpauyeckoro 0OO3HAuEHHS MAaKeTa
SNEMENTOB HHpOpMauHio 00 JneMeHTax
NOMENdloT B TMEPBEIX TPEX CTPOKaX, ©
naxkeTe — B MOCNEAYIOIIEX CTPOKAX.

JIorHuyeCKHUEe 3NEMEHTE MOTYT HMETD
JIOrHYecKHe 3KBHBajieHTHele (opMbel. Ha
nOfe CXeMbl UMM B TEXHUYECKUX Tpebosa-
HUAX JOXKHO OBITH YKa3aHO, B Kakoif
joruxe BelIOnHeHa cxeMa. Ha pme. 7.23
IIPUBEACH MPHMEP NEeKTPHYECKOH MPHHLIE-
THanbHOW cxeMel Ha H3/IENHE BBIYHCIH-
TENBHOH TexHUkU. Bce ycrpoiicrsa, npef-
Ha3HAaYEHHHIC U BEIMONHEHHA B U3JEIHI
NOrUMECKHX  omepaumit  (MHTErpanbHblE
MHKpPOCXEMEI, MHUKPOCOOpPKH H T.N.), H30-
Opakal0T B BHIE JIOTHYECKHX 3JIEMEHTOB,
COCTAB/AIONIMX 3TH ycrpokcTBa. Tum ycr-
pOHCTBa, B COCTaB KOTOPOr0 BXONHT JIOTH-
HeCKHMil 3/1eMeHT, YKa3ulBaloT B COOTBETCT-
BHH C JNOKYMEHTOM, Ha OCHOBaHHH KOTOpPOIo
3T0 YycrpoiictBo npumMeHeHo. Ha cxeme
UMEIOTCSI  OJNEMEHTEl,  H300pasKeHHbIE
coeMeleHHo. [lone yeprexa pasjenieHo Ha
30HEI.
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lhasa BoOCbMAaX

BbINO/IHEHWE KOHCTPYKTOPCKON AOKYMEHTALIMK

MHTErTPANbHbIX MUKPOCXEM

8.1. OcHoBHbIE NOHATUS K ONpepeneHuns

Humezpaasan muxpocxema (MC) —
MHKPOIJIEKTPOHHOE HM3JieNIHe, BBIMTOIHSIO-
mee onpeneneHay GyHkuH0 npeobpaso-
BaHuA KW 00paboTKH CUrHana U HMEIILEe
BBICOKYIO ILUIOTHOCTE YITAKOBKM 3MEKTpUYE-
CKU COEZIMHEHHEIX IEMEHTOB M KOMITOHEH-
TOB, U3NOTOBJIEHHEIX B €AWHOM TEXHOJOIH-
YECKOM IMKJIE.

Inemenm HC — wqacTh WHTErpanbHOM
«MHKpPOCXEMBI, KOTOpas peanusyer (yHK-
LM KaKoro-JIMbo 37eKTpopanu0dneMeHTa
M KOTOpas BBIMONHEHa HepasnensHo OT
KpHCTAIJIa MIH MOAMOXKKH U HE MOXKET
ObITH  BEIZIEAEHA Kak CaMOCTOATENBHOE
H3zenue (HanpuMmep, TpPaH3MCTOp, OHOA,
PE3KCTOP, KOHAEHCATOP).

Komnonenm HC — wacTe WHTErpanb-
HOH MMKPOCXEMEI, KOTOpas peajiu3yer
(YHKUMH Kakoro-nnbo 3nexkTpopanuodie-
MEHTA M KOTOpas MoOxeT OLITh BBLACTEHA
KaK caMOCTOATENBHOE HU3MIENHE.

Honynposoonurxoeas HC — WHTETpanb-
Hasg MUKPOCXEMa, BCE 3INEMEHTHEI U MEeX-
JJIEMEHTHBIC COEAWHEHUS KOTOPO# BEINOMA-
HEHBI B O0BLEME M Ha MOBEPXHOCTH MOINY-
MPOBONHHKA.

Ilrenounan HC — uHTErpantHasg MHK-
pocxXema, BCE IEMEHTHl W MEXKINeMeHT-
HBlE COEHHEHMs KOTOPOH BBHIIOJIHEHH
B BUJE [IJIEHOK. Pa3nuuaroT TOHKOTIeROu-
HEIE ¥ TONcTonNeHoYHee C,

Tubpudnas HC — uHTEerpancHas MHK-
pocxema, cozepkam@s Hapsay ¢ IJEMEH-
TaMi ¥ KOMIIOHEHTAMK KPHCTAJIBL

IHoonoocka HC — 3aroToBka, npenHa-
3HAYEHHAN Ui HAHECEHMsA HA HEe HIIEMEH-
TOB FHOpHAHBIX ¥ TNeHoUHBIX WUC, mex-

210

3NEMEHTHBIX H MEXKOMIOHEHTHBIX COeIu-
HEHU#, a TaKe KOBTAKTHBIX TINOIIaA0K.

Inama HC — 4acTh NOATIOKKH rub-
punHoii WMC, Ha mnOBEpXHOCTH KOTOpO#H
HaHECEHHI NIGHOYHBIE 3NIEMEHTH! NONYNIPO-
BOIHHUKOBOH MHKpPOCXEMBl, MEX3JIeMEeHT-
HEIE COEMHEHUS U KOHTAKTHBIE TUTOLLAMKH,

Kpucmamn HC — wacte TOnynpoBOi-
HMKOBOH IacTHHel, B o00BbeMec M Ha
NOBEPXHOCTH  KOTOpOH  chopMHPOBaHE!
3NEMEHTHl  TIONYIPOBOIHHKOBOH  MHKpPO-
CXeMbl, MEX3JIeMEHTHbIE  COeNWHEHHS
M KOHTZKTHBIE IJIOMIaAKu.

Koumarmnas nrowadka HC — meTan-
JH3UPOBAHHEIA Y9aCTOK Ha IUIATE€ MJIM Ha
KpHCTAJUIE, CIyxamuii MM [pHcoeaHHe-
HHA BEIBOJIOR KOMMOHEHTOB 11 WHTErpaib-
HEIX MHKPOCXEM, [EPEMBINEK, & TAKKE JUIA
KOHTPOJIA €€ JJIEKTPHYECKHX NapameTpoB
W PERHUMOB.

8.2. Oco6eHHOCTH KOHCTPYMpOBaHUS
MHTErPasbHBIX MUKPOCXEM

['magHOi OCOOEHHOCTEID KOHCTPYHpPOBa-
Hus UC sBIAETCA TECHAd CBA3b KOHCTPYK-
THBHBIX pElIEHWI € TEXHOJIOrueHl H3roToB-
JIEHHs 3MEMEHTOB MHKpocxeM. MHTerpansHas
TEXHONOTUA TO3BOJAET 33 O/IHY HEIpepeiB-
HYI0O OMEpPALMI0 MONYHMHTH OHOBPEMEHHO
BCE 37IeMEHTH GYHKUHOHAIILHOIO y3I1a Ulu
cxeMel B eAuHOH koHCcTpykuuu, [pu Taxoii
TEXHOJIOTHU OTCYTCTBYIOT COOpOUHEIE One-
pauHH, Tporecc o6pa3zoBaHus 3JEMEHTOB
CXeMBl COBMEIEH C MpoueccoM oOpaso-
BaHMsA CaMOH KOHCTpYKuui. [lpu M3roToB-
Jlenud reHouHBIX HC anektpopazmoane-
MEHTBl MOMYYAKOT HA MOMNOXKKE B BUIE




MJIEHOK [OIYIPOBONHUKOB, IUINEKTPHUKOR,
PasTMYHBIX METANIOB M MX OKCHMAOB,
1OCIEMOBATENIBHO HAHOCHMBIX OAHA Ha
opyryw. [IneHKd 0O TONIUMHE pasaessioT
Ha Ttoncrele (1—25% MKM) M TOHKHe
(ue bonee 1 mxm). Teomerpuyeckan (op-
Ma IUIEHOYHBIX 3JIeMEeHTOB MO BO3MOMHO-
CTH [O0M¥Ha OniTe NMpocToil, TaKk Kak 31O
yrporaer UX NMPOM3BOJCTRO, yBEJHYMBACT
TOYHOCTE W3TOTOBJIEHUS M HAJAEKHOCTE.
Meronamu NNeHOYHOH TEXHOMOTHH H3ro-
TARMBAIOT  PE3HCTOPHI,  KOHAEHCATOpEI,
KaTylIKM WHIYKTMBHOCTH, COGIMHMTENb-
HBle MPOBOAHMKM U KOHTaKTHEIE MJI0-
waakn. MunuaTiopEsie TpaHcQOpMaropel,
TPaH3UCTOPBI, IHOARI SBNAIOTCA Hapec-
HEIMK 3JIEMEHTAMM, TAK KaK HX TPYLHO
M3rOTOBUTE METOAAMU IJICHOUHOM TeXHOo-
norud. MuKpocxemsl ¢ Ha2RECHBIMH 3Jie-
MEHTaMH ABJIIOTCS THOPHAHBIMH.
['eomeTpuueckas ¢opma IUIEHOYHBIX
INEMEHTOE IOMkHAZ OLiTe O BO3MOMXHO-
CTH TpOCTOH, TAK KaK 3TO YNPOMAaeT HX
NpPOU3BOICTBO,  YREINMUMBAET TOYHOCTh

_E b

0)

Pric. 8.1. KoncTpYKIHE NAIEHOIHOTO PE3HCTOPA:

& — nuHeHoro; 6 — KpuBonuUHeHHOro; ! — nposo-
ININAA NIEHKA; 2 — peINCTHRHAS TUIEHKA

Puc. 8.2. YerpoiicTBo TONKONNEHOMHOre Auneii-
HOI0 pesHcTopa:

! — npoBogsuias nieHKa (BLIBOIb);, 2 — 3anIMTHOE
NMOKPHLITHE, 3 — NOANVKKA, 4 — PEINCTHBIAA [TIEHKA

W3rOTOBNEHMs ¥ HajexHocrh. Haubomee
IWIHPOKOE  pacnpOCTpPaHeHME  LIOJTYHHIH
Pe3NCTOpPEl MNaHapHOW KOHCTPYKIMU, NpH
KOTOpOH pe3sHCcTHBHAA 1IeHka H NpPOBOJA-
mue NJleHKW (BHBOIK pe3uCcTOpa) pacro-
nararoTcs B OfHO#M nmockocty (puc. 8.1).
Pesucropsl HeGONLIIOTO  CONPOTHRIICHUA
BHIIONHAIOTCA JIHHEHHBIMY, a GoJsmoro
COTPOTHBIIEHHs — AUHeHHOo-3ursaroobpas-
HBIMH.  YCTpPOMCTEO  TOHKOIUIEHOYHOrO
NUHefHOro  pesdcTOpa  MOKa3aHO  Ha
puc. 8.2. ins ygelMueHNst HajAeXHOCTU H
cTabMIBHOCTH  pPe3HCTOpa  HeoOXORMMO
fpaBUGHO BHIOHPaTE pa3Mep TNepeKphITHA
pe3HCTHBHON IJIEHKH KOHTaKTHOH riowg-
koil. OnTHManbHON #ABNAETCA BeNMUYUHA
nepekpuitha ;. = 0,15—0,20 mm.

KonneHcatopel H3 TOHKHX IJIEHOK
OOBIYHO M3TOTABIHBAIOT TPEXCIORHBIMH
(puc. 8.3). Jlna MNOBHILEHWS TOYHOCTH
W3FOTOBJICHUA M HAAEKHOCTH paboTel Gopma
00KNa/ 10k KOHAeHCcaropa BuiOHUpaeTcA Haw-
Gonee npocroii. ITpu QopmupoBaHuu TpeX-
CNOHHOrO KOHAEHCATOpa Ero HHXKHAA Ina-
ctvHa 4 (cM. puc. 8.3) momkHa BEICTYNATH
3a Kpail BepxHell MNnactuHel 2 He MeHee
uem Ha 0,2 Mm.

TOHKOINEHOTHLIE KATYIIKH WHIYKTUB-
HOCTH KOHCTPYKTMBHO NPEINCTABIAKT CO-

Puc. 8.3. VerpoiierBe TOHKONJIEHOYHOTD KOH-
JeHCATOpA:

1 — nomnoxxka;, 2, 4 — o0KNaIKH KOHAEHCATOPA,
3 — MMBNEKTPHK
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Puc. 8.4. TlneHounble KATYWKKH HHIYKTHBHOCTH:
a — npAMOYroJibHAA cnupank; 6 — Kpyrnas cnp-
panb; ! — TOKONPOBOANINASA MIEHKA

60#f NNOCKHE NpPAMOYTONBHBIE HIH Kpyr-
Ibie poBonAmmMe cnupalu (puc. 8.4).

KourakTHeie nnoiaaKkd TNpeHa3Hatde b
LISl CBA3M JIJIEHQUHEBIX W HABECHBIX 3Ile-
MEHTOB C NPOBOJHUKAMM, a TakKke Ans
CBA3M C BHEIUHHMH BHBO#AaMH MMKpO-
cXeMbl. KOHTAKTHBIE TUIOMAAKM JONKHEL
obecneduBaTs Malloe INEepeXopHOe COonpo-
THBICHUE IIpH KOHTAKTHPOBAHUH C 3Jle-
MeHTaMu. JUis Nody4eHUs 3ajaHHeIX 3MeK-
TPHYECKMX  MApaMETPOR  HOMWHATBHYIO
TOMUMHY [UIEHOK MPOBOHMKOB OOBIYHO
BbIOUpatOT paBHOH 0,5 MKM, & MHHMMAaJTb-
HYI0 INIMPUHY 1poBonHUKOB 0,25 mMm.
MHHEMANIBHO ZOMYCTHMEIE pa3sMEphl KOH-
TaKTHOH IJIOLEAAKH, NpeaHa3sHaueHHOH A
KOHTpOMA HOMHHANOB MAEHOMHBIX 3JEMEH-
ToB, coctasnsior 0,3x0,3 MM, ans non-
naiiky HaBecHbIX aneMeHrTOB 0,7x0,7 mmM,
aana ceapku 0,4x0,4 mm. MunRsiMansHO
IOTYCTMMOE PacCTOSHHE MEXAy KOHTaKT-
HBIMH TITIOIAKAMM JUIA TOAMaHKK paBHO
0,5 mm. Pexkomennmyercs npunaeaTh KOH-
TAKTHBIM MOWa7KaM ¢ [POBOAHHKAMH
HauGonee npoctyro (opMmy, Hampumep ['-,
T- u [N-06paznyio.

[Ipn paspaborke kouctpykuuun HWC
HexonaT w3 obmKx TpeboBaHMii K KOHCT-
PYKTOPCKHM JAOKYMEHTaM M Y4HTHBAOT
OCOBEHHOCTH MHTErPANbHON TEXHONOTHU.
OpHUM M3 BRXHHIX 3TanoB paboThi ABNA-
ercs pa3pa0OTKa ‘TOMOJIOTHYECKOH CTPYK-
TYPel [ICHOYHOH MUKPOCXEMBI,
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Tononozus — pas’nesl MUKPOIJIEKTPO-
HUKH, paccMaTpUBAIOLIMA TIPUHLMIBL M
METOIE! TIPOEKTHPOBAHHA PpallMOHANBHBIX
¢opM U parHOHATEHOTO Pa3sMELIEHHsA ILIe-
HOYHBIX 3JIEMEHTOB MMKPOCXEM C YHETOM
NOcIea0BaTeIkHOCTH TEXHONOTHUECKUX
onepaudil UX H3rOTOBIICHHUA.

B mpouecce pa3paboTku TOMOMOriue-
ckoii ctpyktypst UC pemator crnenyronmme
3a0a9H:  ONpENENeHHE T[EOMETPUYECKHX
pa3MepoB 3MEMEHTOB, IO/yYAEMEIX METO-
IOM TUICHOYHOH TEXHOJIOTHM; pa3paborka
CXEM&I B3aHUMHOPO PacriONOKEHUs H COEnd-
HEHUS 3NEMEHTOR Ha NMOJJIOKKE; ONpesere-
HUE METOda U3TOTOBJIEHHA [IJIEHOYHBIX
3JIEMEHTOB H CIIOCO00B NOACOCTIMHEHKSA
BHIBOAOB IUICHOYHSIX M HABECHEIX JJICMEH-
TOB K KOHTAaKTHBIM IUIOWaJKaM H BHEIl-
HUM BBIROjAM; BeIOOp OKOH4YATENBHOI
¢opMBl ¥ pa3sMELICHHA MUIEHOYHBIX 3ne-
MEHTOB; obOpMIeHHE uepTexeli, OLEHKa
KauecTRa TONONOrMM MHKPOCXEMBl M BHeE-
CeHUE KOPPEKTHPOBKH,

HcxoaueiMu faHHBIMM TIpH paspaboTke
rononorud MIC sBNAIOTCS 3JMEKTpUHYuecKas
OpUHLMIHA/IBHAS CXEMa C JIEPEYHEM 3Jle-
MEHTOB, TEXHHYECKOE 3ajJaHHe, TEXHOIIOTHU-
YEeCKHe OrpaHHYEeHHA.

8.3. Tononoruyeckue 4epTexu

Tononorudeckue  uepTexH  ONpene-
JIAIOT OPMEHTALMIO M B3aMMHOE pacmono-
KEHHe anemMeHTOB M KonTakToB HIC Ha
NOANIOXKKE, a Takke (OpMYy M pasmepbi
MACHOYHBIX 3NEMEHTOB W  COENHHEHWH
Mexay wuumu. I'eomerpuueckas ¢opma
MIEHOYHLIX 3JEMEHTOB MO BO3MOXHOCTH
JOkHA OBITH NMPOCTOH, TaK Kak 3TO yIIpo-
€T MX MPOH3BOJICTBO, YBEJIMYHBAET TOY-
HOCTb M3TOTOBJIEHHS H HaIEXXHOCTb.

Toronorutueckuil ueprex MNEHOUYHOHN
HUC Beinonwsiror B8 Macmrtabe 10:1 une
20:1. Tlpn paspaborke ueprexa HeobXo-
JUMO YUHTHIBATE METOALI MOTYYEHHS 3Jie-
MEHTOB CXEMBI M OYEPEAHOCTH HAHECEHMA
cnoes. Kak mpaBuno, B LENsX JYYILETO
TETJIOOTBOAA PE3MCTHBHEIE MIIEHKH pacrona-
raroT Ha MOBEPXHOCTH MOANOKKH, 3aTeM —
NPOBOAAILINE NIICHKU MEXCOEAHHEHHH WK
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Puc. 8.5. Tononorndeckuii weprex nuaarel rudpuaunoil ToHkonIenoanol Mukpocxemud (1-# nucr)
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Moa. Houmenobonue Kon. | Mpumevanve
Koudencamopel
C1 200 np £+ 15 %; 12 B 1
c2 2000 £ 15 %; 12 B 1
g
2 Peaycmopsl
2 Rt | 12 xOM £ 10 %; 0,02 Bm 1
| |R2.R4 | 510 0m ¢ 10 %; 0,02 Bm 3
E VD Mompuua duodnos 2[110A . TY 1
2
E: Vi Tpaxaucmop xpemuuebul 273188 . TY 1
3
g ABBF . XXXXXX.001 33
E Mukpocxema Aum._ | Mocce | Macwmal
8| prn i tomn | Dol o) o 5pudnan 401 NY1 J _
<! npod. Cxemo 3anexmpuveckon !
Bl [T_xoump NpUHUUNUORLHOS Nuem [ Muemet 1
i o EKA
=] Jumb.
Konupoban Popmam Ab

Puc. 8.6. CxemMa 3jeKTpHtecKas NPHHIHIHAILHAY ToHKondeno4noii ruSpupuoii HC

00KnaskM KOHAEHCATOPOR, [ance W301IH-
pyroiie nmaeHku. [1pH BeINOAHEHUH TOMHO-
TOrHYECKUX YEPTEXEHR MCNONB3YHOT YCHOB-
Hble 0003HaueHUs TUIOB ClloeB. Pe3ncTHR-
HBIH crnoii 3obpawxaloT nnowagkamu ¢ To-
geqHeiM (OHOM; MPOBONHKMKM, KOHTAKT-
HbIE MIOMmMaaky, OOKITaAKH KOHIEHCATOPOB
3alITPUXOBBIBAIOT TOHKUMH JIMHHAMM C yT-
JIOM HAKIIOHA K KOHTYpY ueprexa 45°, pa3-
Audas uX Mexzay coboil HampaBneHMEM U
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4acToTOH WTpuUXOBKH. Jiu3neKTpHuecKuii
CloH OrpaHNuYMBAIOT  IOTPRXITYHKTHPHON
nunueit (FOCT 2.306-68%).

Ha puc. 8.5 npueeneH npUmMep BHIIOMN-
HEHHUS TOMONOIMMYECKOTO YEpTeXa MaThi
rubpuaaodt  toHkornenouHoit WC. ns
IIOCTPOEHHS  TOMOJIOMMYECKOT0  YepTexka
UCTTIONB30BAHA CXEMA JNIEKTPHYECKas OpuH-
IMITHaTbHAs, pHReeHHas Ha puc. 8.6, Ha
cXeme H300pameHsl BCe INEMEHTHl H KOM-
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Bud Ho peaucmubkul crol
|

16

*Poavepsl dns cnpabok

Tadnuua 3

Horep | Koopdunams! | Homep | Koopdukamed
moMeK| X Yy  |movek| x y
1 2 | 13 9 75 | 95
2 2 | 122 | 10 75 | 128
3 5 [ 129 | 1N 9 | 128
& 5 13 12 9 95
5 2 14 13 5 2,5
6 2 | 152 | & 5 L
7 68 | 152 15 7,8 .S
8 6,8 [ 16 78 25

E

ABBI XXXXXX 001 =
Man | Muem | N* dokym. Modnuts [Aoma
Kenupabos Dopmam Ak

Puc. 8.7. Tononoru4ueckuif 9epTeX pe3uCcTHBHOrG cjos rHOPUAHOH TonKonIeHow-

uoli Mukpocxemst (2-i aHCT)

MOHEHTH W 3NEeKTPHYECKHE CBA3IM MEXKIY
wivi o 'OCT 2.702-75. Tepeuens 3ne-
MEHTOB IMOMEIIEH HA 1IEPEOM JIMCTE B BHJE
TabIMLEL

Ha Tomonoruyeckom ueprexe u3obpa-
EHa MUIaTa Mocre HaHCCCHHUA MOCICHHEro
cnosi. YenoBHbIE 0003HA4EHHA CIIOEB M HX
TeXHMUECKHUE XApakTepHCTHKH MOMELIEHE
B Tabn. | Ha none yeprexa. BHEWHHM
KOHTaKTHBIM [/0IANKaM TPHCBOEHE TIO-
PAKOBLIE HOMEpA, KOTOPBHIE MPOCTABIEHE!
YCIOBHO JI0 4acOBOH CTpEnke, HaYuHan
C HIDKHEH NeBOH TnomankH; BHYTPEHHHM
nIomE KkaM TaKke IPHUCBOSHH HOMEpA.
[laccuBHEIE 1IEHOUHBIE NEMEHTH 0003Ha-
YEHBl B COOTBETCTBHH € 3JIEKTPHYECKOH
NMpUHLMIHANLHOH cxemol. Mecrononoxe-
HHE HABECHHX 3EMEHTOR (MHKPOTpaH3u-
CTOpOB) IIOKA3EHO METKAMHE B BHIE YrosKa
Ha pE3UCTHBHOM CI0€.

Ilo TONMOJIOrHYECKOMY UYEPTEXY JUIATEH
pa3paﬁaTl>IBa[-0T HEPTEXKH C/O0EB MHKPO-
CXEMBI TI0 3NIEMEHTaM (pPe3UCTOpLL, NPOBOL-
HUKH, KOHTAKTHBIE I[UIOWAIKY, OOKIaIKu
KOHICHCATOPOB, AHJICKTPUKY M T.0L).

Ha puc. 8.7 npuseneH ueprex pesu-
CTHBHOTO Crosl, oQOpPMIEHHEII TTOCHENY 0~
muM (BropeiM) nHCTOM. OH BEIOJHEH B
TOM x€ MacinTabe, 4yTo W YEeprex ATkl
Pasmepel M pacrionomxeHHe TIEHOYHBIX
ANEMEHTOB 3a/aHbl KQOPAHHATHBIM CIOCO-
oom. Kaxxnomy snemeHty npuceoeHO Gyk-
BEHHO-LM(POROE 0603HAYEHHE MO TONONO-
rudeckoMy ueprexy. BepuiuHer npsmo-
YTOJIBHHKOB MOCIENOBATENLHO NPOHYMEPO-
BaHbI, HAYKHAA C AEBOIO HHXKHEro yria 1o
YaCOBOW CTpEJIKE B MNpefesiax uyepTexa.
Tabmiia KOOpIHHAT COCTaBlEHA B TNOPAIKE
BO3paCTaHusl; B HEH TPUBENEHH KOOpIH-
HaTel BCEX BepluuH. Ha 1ocnemyrowmx
JMcTax TONONOTHYECKOTO YepTexa u3odpa-
XKaKTCA OTNEJIEHBIE CIIOH.

Ha nnaty WMC ycranasiuBaloT HaBec-
HBIE 3JIEMEHTHI M KOMIIOHEHTH B COOTBET-
CTBMM ¢ NpHHUMNHANBHOH cxemoii. Takwue
mnarel oopMIAIOT Kak cGopouHEie uep-
TEeXH B COOTBEICTBMM ¢ TpeGoRaHUAMH
[OCT 2.109-73. Ha puc 8.8 npusenen
MpUMep BRINOJHEHUs cOOpPOYHOrO YepTewxa
HUC. On copepxur wsobpakeHue naThi
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. 1. *Pa3mepsl 3ns cnpobok.
® 2. YcmaHobky Seckopnycubix koMnoMemob npousbodume no OCT..
] KomnoHeHme! no3. 2, 3 ycmaxobume no Bapuanmy .
L1 3. KoMnoHewmb! no3. 2, 3 kaeums k nname no3. 1 kneeM BK-9 OCT...

Opuexmupobry npouzbodums RO NABHOYHLIM INEMEHMOM.
4. Buibodu 3nemenmob no3. 2, 3 Bopums Ho yemorcBre
«Kowmoxm-3A» no OCT...

5. flnuHo cBboBodHbix koHuod npoBonounbix Brbodol komnoxermol
g B Mecmax npucoeduHeHUR K KOHMOKMHEM naowadkaM 0,5 MM maox
E 6 npedenox KoHmOokmMHed naowadku. -
g 6. PuKCaUUK HOHMOXT k Naame & Mecmax, oBozHauenHpx
=11 npousbodume kneem BK-9 OCT..
E 7. JneMexmel N0 3ARKMPUNECKUM NopaMempaM donxus coombemcmbo-
° Bame cxeMe 3nEKmpu4eckol NPUKUURUGALHOG .33,
_i— 8. Hymepauun BHewHUx kKOHMOKMHbIX nNAowadok hAomsl coomBemcom-
; Byem Hymepouuu BeiBodob kophyca.
x 9. MopkupoBka BeckepnycHeix koMnoneHmoD, snemenmol u KoHMOKM-
El HbIX NAOWADoK noko3oHu ycnobHo.
g ABBI.303212.005 Cb
= fMum | Macea | Mocumad
5 e - Bongs | Togn Jans MNnoma E E—
=i Pusgas MukpocxeMa 0, 104
g - CBopoymul vepmeX |71 Fmws 3
=
g Fouae EKA

Konupobun Sopram A3

Puc, 8.8. COopounslii wepre niaarsl radpuanoll TOHKOILIEH 04HOH MHKpPOCXeMnd
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— no OCT..
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I HeM MemodoM no OCT..
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Puc. 8.9. CHopounniii 4epTeR TORKONICHO4H0H MHKPOCXEMBI
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¢ HABECHBIMH 3JIEMEHTaMH W CBEJEHHA O
COENMHEHMM COCTaBHHX uacTel. TexHuue-
ckde TpeboraHMA 3anucaHbl B COOTBETCT-
BUM C YCTAHOBJIEHHBIMY [IPABUIIAMMU.

[Mnata HC (puc. 8.8) nonxna OwITh
YCTEZHOBIIEHA B KOpNyc, ¥ JUIA ITOrO paspa-
daTeiBaeTcsa e€we OAWH cOopouHwEf wep-
Texx «Mukpocxema rubpugHas» (puc. 8.9).
Yeprex Bkmovaer uzobpaxenne HMC, pas-
MEpbl HCTIONHHMTENBHBIE W CTPaBOYHLIE,
TexHHueckne Tpebopauun. B crneumduka-
UMM  fnaHHOro  cOOpOYHOro  YepTexa
(puc. 8.10) oTpakeH NONHBIH COCTaB KOH-
CTpyKTOpckolf NOKYMEHTAI[MM Ha TOHKO-
nneHouHyto rubpunnyo MIC (I'HC).

8.4. YepTexu TONCTOMNEHOYHLIX
rubpuaHbIX MUKpOCXEM

OcoGeHHOCTEIC KOHCTPYHPOBAHUA TOJI-
cronneHouHslx T'HMIC  sBnsieTrcs BO3MOX-
HOCTB PaclONOMKEHHA IIEHOYHBIX 3JIEMEHTOR
Ha ofenx croporax Nnarkl. CoenwHeHus
MEKIY ANEMEHTaMM, paclONOXKEHHBIMM Ha
pasHblX CTOPOHAaX INIAThl, OCYLIECTBIAIOT
Yepe3 OTBEPCTHMA MM BHEUIHME KOHTAKT-
HBle TIoWwaTky. BapuaHTel KOHCTPYKTHB-

5

B3

‘ ilrd o

16

1.4

Puc. 8.11. KoncTpykuun KOMTAKTHBIX NNOWAAOK
H BEIBOAOB To/IcTONICHouMbix FIC

HOTO BGHINONTHEHUA BHEUIHUX KOHTAKTHBIX
TJIOIAI0K M BHIBO7IOR  MOKa3aHel Ha
puc. 8.11. Ororuytslii KOHEL BHIBOHA HE
JIOJIKEH BHIXOAWTH 32 IIPefiesibl BHELIHEro
KOHTYpa KOHTakTHO# mnomaaku. BuyTpes-
HHI AMaMETp KOHTAKTHOW TNOMaikH 1A
MOHTZXa BHENIHEN0 BHIBOAA NIONXKEH ObITH
Gonelie auameTpa OTBEPCTHMS B mjiate Ha
0,1 mMMm.

OcHOBO#H /U7 pa3paboTKH Tononorute-
CKOTO YEpPTEXa CNYXHMT CXeMma IJEeKTpHYe-
cKas HpHHUMOMANEHAS {puc. 8.12).
[TocKONBKY 3NEMEHTEl  TOJCTOMNIEHOUHO#H
[UC ¢opmupyioT ¢ obeux CTOPOH nOn-
JIOXKKH, JNEKTPHYECKYIO cXeMy npeobpaso-
BLIBAIOT, PaCOPENENss 3NEMEHTHl CXEMEI Ha
ofe cTOpOHB! NMoanoxKH. ITpu 3ToMm pesu-
cTopel, 6AM3KHE MO HOMUHANAM, pacromna-
raloT Ha OJHOH CTOpOHE IUIATE, KOHAEeHCa-
TOPBI TAKAKE CNEAYET Pacnoyararb ¢ OAHOH
CTOPOHHI.

Ha puc. 8.13 npuBenera npeobpa3oBaH-
Has cxema. KoOHTakTHBIE rolIagke W30-
GpakEHBI B BHJE NPAMOYIONBHHUKOB, pac-
MONOXKEHWE  3TEKTPUYECKHMX  3JIEMEHTOB
NPHMEPHO COOTBETCTBYET MX [ONOMKEHHIO
Ha miare. [IpusenenHan cxema He odopm-
JIAETCH B BMIIE KOHCTPYKTOPCKOTO JIOKY-
MEHTA, 2 CIIYKHUT JIMIUb OCHOBZHHEM NJIA
pa3paboTKH  TOMOJIOTHNECKOTD — HepTexa
Toncromnesounoit 'MC.

Pa3pa6oTka TOMONOTHYECKOTO HepTeka
toncrorienoynoil 'HC ananoruuna npu-
HaTOH i TouxkonneHouHoit ['MC.

Yeprex BoimonHsaT B Macwtabe 10:1
wii 20:1. Ilar XoopOWHATHOH CETKH
BEIOUpatoT papHeiM | ung 0,5 mm. Ha uep-
Texe HeoOXoauMMO NokalkpaTk ofe cTo-
poHbl  1arel. s obo3HaueHMA CnoeB
TIPMMEHAIOT YCJoBHbIE 0003HaYeHM, Pe3n-
cTopht  H30GpaxawT NpAMOYrOJIBEHUKOM,
BBINOJTHEHHLIM YTO/IIEHHOM NHUHuel,
JVINEKTPHKH — LITPHXIYHKTHPHOH JHHHEH,
POBOIAHWKH,  KOHTAKTHBIE  TUTOILAIKHM,
ODKN&/ KM  KOHIEHCATOPOB  BBHUIENAIOT
LITPHXOBKOM.

Ha puc. 8.14 u 8.15 npuBeneéHsl npume-
pel Tononoruk ToacromneHouHoit THC.
Pe3HcTopsl  OPHEHTHPOBaHE  OMHAKOBO.
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Prc. 8.13. Cxema pacmo/ioeHHH COCTaBHBIX Mac-
Teil MEKPOCXeMBI Ha PalIHYHBIX CTOPOHAX MOA-
JIOKKH

s I_I.Iﬂ Che s

KoHTakTHEIE NINOWIANKH Pe3UCTOpOB pac-
TIONOXKEHH B OIHOM CIOE C MPOBOJALHMH
aneMeHTaMK. JIns HABECHBIX 3/eMEHTOB
(TpaH3KCTOPOB) MpenyCMOTPEHE! MECTA YC-
TAHOBKM. BHI c3aQu nnatsl NPHBENCH Ha
BTOPOM TNHCTE KOHCTPYKTOPCKOTO JIOKY-
meHTa (cM. puc 8.15). [IneHouHbie KOHOEH-
caropel C2 u C4, coefHHEHHbiE JNEKTpH-
4eckH, MMerT oburyro obknanky. Ha nep-
BOM JIHCTE YEpTexa HPUBOAAT Tabnuny c
obozHaYeHHAMN M XapakTepucTukod cino-
eB nnatel, TexHuyeckne tpebosanus. To-
MONOrH4ecKHi JepTex W300paweHHoW Ha
puc. 8.14, 8.15 toncrommenounoii 'MC
BHITNIONHEH ©Ha et nucrax, Ha nepseix
IBYX nucrax wiobpaxeH rnaBubifi BHA M
BMJ C33[H, HA MOCNEAYIOUIHX — BHIBI HA
Bce cINoM, cocTaBnfwomiHe mmary, Ha
puc. 8.16 npueeneH BHA Ha clioli ¢ mpo-
BOJAHMKAMH H KOHTAKTHBIMH INOILAAKAMH,

Pa3Mepel 31€MEHTOB TOIOJNOTHYECKOTO
YEPTEXkA H pacnoNiokeHHe HX OTHOCHTENb-
HO mnathl MOKa3aHbl C MOMOUBI0 KOOpIH-
HaTHOI CeTKH. DnemMeHTH 0003HadeHsl Oy-
KBaMH pycckoro andasura; JIEBBHIH HIDK-
HUH yron Kaxjaoro 3JieMeHTa ITIpHHAT 33

HAYAI0 OTCUETA, KOTOPEIH MPOMIBONAT B
npelenax 3neMeHTa N0 YacoBOi CTPENKe.
Ha uyeprexe npuBeneHa TabnMila KoopIH-
HAT, COmepkallas IHAYCHMA KOOpAMHAT X
n Y nns sneMeHTOB cxXemei. Tabnuua Bhi-
NoNHEHa B NOpPSfike BO3PACTAHMA HOMEPOB
BEPUIKH 3M€MEHTOB ¥ B IOPAIKE PYCCKOTO
andiaBura 0b003HAYEHWIT 371€MEHTOR,

B KOMIINIEKT KOHCTPYKTOPCKON JOKY-
mMeHTauMu Ha ToncronneHouHyo 'HC kpo-
Me 3NeKTpHYeCKON TIPHHIMMHANBHOH cXe-
MBI M TOIOJIOTHYECKOr® Yepreka BXOJST:
yeptex rmarel, cOOpPOUHBIF uepTex 3ne-
MEHTA, YEpTex BHIBOAa, cOOpouHblll uyep-
texk THUC. Yeprex nnmater M BHIBOAA BEI-
nonHsercs ¢  coONIOfEHHEM  NpPaBull
oopmnenns yeprexeit peraneii no NOCT
2.109-89. Ha puc. 8.17 npusenen npumep
BHIMONHEHHS YEpTeka MONYNPOBOAHHKO-
BOif MNacTHHEI 11 (POPMHPOBAHHA 3ne-
menToB THC.

Ha cGopounom uyeptexe 'MC nonkuei
ORITE MOKA3aHBI COENHHEHHA KOMIIOHEH-
ToB I'MC ¢ nnaroil u npucoenuHeHue nna-
TH K BeiBoLy (nuactuie). B kauecrse Kom-
novedToB [MC npumenstor nauonwl u M-
OIHEIE MATPHIL, TONYIIPOBOJHHKOBBIE
MC, TpaH3HCTOpEI, TPAH3HCTOPHBIE MATPH-
el ¥ Ap. KoMnoHeHTsl MOLYT MMETh HEeCT-
KHe H rHOKHEe BBIBOIEL.

Crocob MoHTa)a KOMIOHEHTOB Ha IJa-
Ty ponxeH obecrneuntrs (UKCALHIO MONO-
HEHHS KOMITOHEHTA H BbIBOJA, CTONKOCTE K
BuOpanuaM M ynapam, cOXpaHEeHHE €ro ue-
JoctHoctd. Ha puc. 8.18 nprBeners! pai-
JIMYHBIC CNOCOGBI KpeMnjieHHs KOMIIOHEH-
toB 'HC. Ilpu odopmrennn cbopounoro
yeprexa crocol kpernnenus (naixa, ceap-
Ka, CK/IeHBaHHE) MOKa3blBAKT Trpatiye-
CKH, a yKa3aHHs O MarepHanax MoMeularT
B TEXHHUYECKHX TpeOOBAHUAX YEpTEXa.

Ha puc. 8.20, 8.21 nanbi npuMepsl BBI-
MONHEHHA cOOPOYHOTO YepTexa 3NeMeHTa
n UC (ocHOBHaA HaaOHMCh He TOKA3aHA).
CbHopounsthi weprex MC comepsur yxasa-
HHA O MAPKMPOBAHHH M KJelMeHHH.
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8.5. Heprexu nonynpoBOAHUKOBBIX
MHTErpanbHbIX MUKPOCXEM

IMonynposoanukoesie UC wm3rortasmm-
BAIOTCA OyTeM (JOPMMPOBAaHHA B MOHO-
KPHCTAUIHYECKOM Tejle M0I1yNpoBOOHUKA
cTpyKrypsl UC ¢ nomMoleio TeXHOoNoTHue-
cknX onepauuil. CoznawTcs paziHuyEbE
obnactH, obnagawomue AbpoyHON (p-06-
nacTs) K 3NEKTPOHHOM (n-06nacTb) MpoBoO-
numoctamu. O6pasosauneie 00nacTu B Mo-
MyNpOBOJIHUKE COOTBETCTBYIOT NO CBOHM
GYHKIMAM ONpENeNneHHBIM 3IEMEeHTaM: aK-
THBHBIM (TPaH3HCTOP, JAHOA) M NACCHB-
HBIM (pezucTop, KoHAeHcaTop M ap.). O6b-
€MHbIE TOKOBELYLUME JOPOKKH CO3LAKTCA
HAHECEHMEM Ha MOBEPXHOCTh NONYynpoBOJ-
HHMKA WHBEPCHOID CJIOA BHICOKOH npOBOIH-

mocti, Takas nomynposonunkobas MC mo-
eT mpencraBnsTs co00A 3aKOHYEHHYH
KOHCTPYKIHIO MHKPO3JIEKTPOHHOINO H3e-
JUs, T.e. KOHCTPYKLHIO 3NEKTPHYECKOM ue-
4, HENIOCPEACTBEHHO peannsyoweli napa-
METPEl M XapaKTepHCTUKU 3TOH LIEIN.
Buinonnenue H odopmiieHre KOHCTPYK-
TOPCKOH JOKYMEHTALMH TNOJIyTNPOBOIHHKO-
BeiX MC pernaMeHTHpYIOTCA CTaHIapTaMH
ECK]Jl n otpacneBniMH cTaHpaptamy. B
OCHOBHOH  KOMIIIEKT  KOHCTPYKTOPCKOH
nokyMeaTaud va UC BxoyaT crienudgmka-
s, NPHHIUIHATLHAS FEKTPUYeCKas cXema
(33), TtononornueckHe cOopounbie W
nocnoiinbie  veptexkn  uzpenus  (CH).
narenTHelii Gopmynsp (779), kapTa TexHo-
JOrHYECKOTO YPOBHA H KadyecTsa H3Menus

EE DIOXXXXXX 189V

Meph. npum.

—— Kowmakm | Uene ]
R4 [ 12 | Numaxue |
Konmaxm Lens
8 Beixod
Kowmoxm Llens
7 Ofwud

-
1

g ABBI . XXXXXX.010 33

L]

3 flum. | Macca | Macwma®

&| Wanliuem [N doxge_|Modnuce [lama Mukpocxema

= IP B. =

= ng::u Cxema 3nekmpu4eckas

'E T, KoHmp. NpURUUNUanbLHOA fluem | fuemod 1

=

= H. koHmp. EKA

= Ymb.

KonupoBaa Popmom Ak

Puc, 8.22. CxeMa 3/eKTPHYECKAR DPHHUHUHAIBHAY uohynpopoanuxosoli FC — Jjormuecxoro

WIEMEHTA €0 CJIKHBIM HHBEPTOPOM

228




—

6TT

BROXXXXXX J8gy
320 il £l
00 5 g gl i = !
. N PR\ ¥
i r 'f&\.f", RRRSRETIN U & ] -
=l | 250 +H+ e ]
g =
[ TN
[ TaBrae 1
I
w0 _H+ I Ihmnu el Tamuumn T-.r: w P [ =]
O Boma-
| ! : [Houmencbome | Obcmo- | ren | rpcbad Formadowr, JTOCT, OCT,
Rt -
= : T‘- I Z / E E-':;t“ Hy 2:03 P muw .,?lj'?;-l. ¥4 200:20
L™ % e | [uews | o | FEREE | o | asas
. i o T ol
i J r“jf‘ff_ Copumal My | asss | o it X MY %15
B [ = g e I I N il I ™
=t i - m B o
r I I I : Ry :l oy thod H 65:2 n munm: Ty -
Bl | so bt | ! ] "@ Tlpolici e
z wl|] &g =t i'@ v | 16 20 = Armmusi = He Banee
8 | Skl | | B4 Aot 0005
=1 W L= —r @ Dugarid
i Ll i < ] Mﬁﬁ"“ ", AR By KpLn =2 -
& o i'GI'H:U t ] ' Merzubouyn Hy 0.820,1 — To we — —
b ] 50 00 g 350 360
(=] | ; ?::mmm::u"ﬂ:::f mn:ublzmﬂ:;mﬁm: cned
x
£ npubedens O maofin 1
3. Hymepauyun xoumaxmeax nacwodox u oloanausHue anesesmal
-] mokoIessl yraobeo.
i & K= guzypo colimewerun
i ABBI XXXXXx.088
- Tarn | Foan | Hooeson
g frows [Famm | e dowspe | Todn [
=1 Paapall Kpucmann Lo
- oot
T Tuca | fmat 1
3 -
- P o EKA
Kumupobur Supeen A3

Prc. 8.23, Tononoraueckuii geprex monynposoaunxoson MC




Tafiauua koopduHam movek
Bud wa pu:ganeg.umenbuuu cnoi = Koopdura JKoopduna-
= I mu, MM M, MKM |TDUHE-
EMX TV I ¥ [V [|dasue
1 0 0 ho 0
z 2 [0 [32fo0 [ao0
(=%
i 3 | 360 | 320 900 | 800
15 i 37 53 4 (360 ] 0 f900 | 0
5|18 |18 |45 | &5
% 9 6 18 | 305 |45 [7625
1 7 | 350 | 305 ||875 |7625
= 8 | 350 [ 120 |[875 | 300
29 5]
o 9 | 310 | 120 |[775 | 300
. 45 57 | 10 | 310 | 18 775 | 45
S ! 25 ' 1 |40 [ 95 [0 j3rs
=z
g 3 12 | 40 [ 225 [|100 [S625
E‘ 13 | 128 | 225 ||320 5625
17 33 L9 14 | 128 | 193 |[320 ®82S
YT 65
1[5 15 | 89 | 193 |222,5/82,5
% 16 | 89 | 95 [z2z52375
[0 J330 [ w00 oos [2s0] ]
.-———""_.—__._ ﬂ\//-\ﬁ
/,_..-—-""_‘"—-—-—-__________ ]
1. "Paamepsl dnn cnpobok.
2. Kowcmpykmubhoe ucnonvesue no wepmexy 007.344... avem 1.
B
2
= Nuem
g _ ABBI . XXXXXX.088
= Jam [ Muem | N° Bokym, Modn. |Lama 2
Konupoban QaopMam Al

Puc. 8.24. Yeprex cion nosynposogHukenoii HC, uxoasiero B cocTap TONOMOTHYECKOr0 SePTexka

(KY), copasounsiii nmuct (1) u 3stnkerka
(37).

[Tpouecc  KOHCTPYHPOBAHHUS  MHKpO-
CXEMLl HAYHHAIOT € pa3pabOTKH CXeME
3nekTpuueckoll npuHiMnuanbuoi (33). Ha
puc. 8.22 npenctaBleHa cxeMa JOrHuYe-
CKOrO  3JleMeHTa TPaH3UCTOPHO-TPAH3K-
CTOpHOH TNOrMKH CO CNOXHLIM HHBEPTO-
pom. Bee aneMeHThl HMEHOT rpajuyeckue
6y kBeHHO-LUpoBLIE 0003HAYEHUS! B COOT-
sercteu ¢ OCT ECKJ. TpausucTops
uzobpaxenn Ge3 kopryca. Byksenno-uudg-
poBele 0603HAYEHMS MPUCBOEHEL BCEM 3Jl€-
MEHTAM  [OC/IENOBATENbHO  HE3ABHCHMO
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OT KOHCTPYKLMH 31neMeHTa (moayrnposon-
HHKOBEIH, HaBecHO!, mneHouHwli). Buixo-
Ibl, BXOObl M KOHTAKTbl [HTAHHA B CXEMe
pacrnonaratoT B psl, B JAaHHOM cryyae —
BePTUKANLHO. PajioM ¢ yCIOBHBIM Tpadu-
4YeCKMM O0O3HAuYECHHEM 3JNEMEHTOB YKa3sbl-
BAtOT HOMMHAJIEI, HOMYCKM B Jpyrue OaH-
Hile. TlepeueHr 3NEMEHTOB OpPH 3TOM He
paspabareiBatoT. Ha OCHOBaHUM 3NEKTPU-
4ECKON NPHELMNKAIBHOH cxembl paspada-
THIBAIOT TOMONOTHYeckWil 4epTexk Ha
HECKONTBKMX NHUCTax. TOMONOrHyeckHe dep-
TeXH BLIUIONHAKT B MmaciTabe ysenusde-
Hua 100:1; 200:1; 400:1, nosronsciem




MONYYWTh HATTSIHOE PpACMHOJNIONKEHWE 3Jie-
MeHTOB. Ha neproM nucre (OCHORHOW BHJT)
H300paxaIoT MOANOMKKY CO BCEMH HaHe-
CEeHHBIMM CJIOAMH (3NeMEHTaMH).

Ha wioOpaxeHuM NOAIOKKM HONXKHBI
OBITE BEIUTONHEHB (UMTYpPEl COBMELLEHMS,
ABNAIOLMEC TeXHomoruyeckumu (puc. 8.23).
QOurypbl COBMEILEHHA MOTYT ObIThk pa3iyy-
HOH (QOpMEI: TPEYTrOnBHOH, MpAMOYTOnik-
Holi, xpectopoii ¥ 7p. CooTBeTCTBYyIOLLIKE
QHUrypsl COBMELLCHUS TIOKA3LIBAIOT W HA
OTHeNibHEIX crosix. KOHTakTHBIE nnowan-
KU BBINIONHAIOT B BHIAE MHOrOYrONbHHKOB,
3AITPUXOBBIBAIOT M HYMEPYIOT MX, Hauu-
Has € JIEBOr0 HIDKHEro YyIiid TpOTHB
HanpaBleHHsA 4acOBOH CTpenku. BHyTpeH-
HHE [UIOaAKH HYMEpYHT COBepXy BHH3
H cieBa Hanpago. Jnd yaoGcTBa BHIYEpUH-
BAHW3 IJIEMEHTOB MKKPOCXEMEI HA TOLOJO-
THYECKHX HEPTEKAX HCMONb3YIOT KOOpAH-
HaTHyI0 ceTky ¢ warom 0,01; 0,05; 0,1 unu
0,2 mM. Bepmuubl GUryp 3n€eMeHTOB HeoO-
XOOMMO pacllonaraTb B TOYKax INepeceye-
HWA JTHHHA ceTkn. Ha deprexe cetka He
[I0Ka3bIBAETCA, a M0 MNepuMeTpy HaHo-
CATCH 3HaueHHs KoopauHar. Kpome ucmos-
HUTENLHBIX JOMKHLL OLITE YKa3aHbl raba-
PHTHBIE pasMepsl IS CTIPABOK.

Ha nepeoM JIHCTe TONONIOrMYECKOTO
YEpTexa BHIMOIHAETCH CNOXHLI CTyneH-
uaTeli pa3pe3 vepe3 pasNHuHblE ITEMEHTH
¥ KOMIOHeHTHl (TONOXEHME CceKywei
MIockOCTY He o©Oo3Hauaercs). TonmmHa
cnoeB obo3navaercs Oyxkeoit H ¢ cooTeeT-
cTByroMM UH$poBEIM HHIekcoM. Mac-
witah TONMUIMHBL CNOEB JUisi HAINSIIHOCTH
JIONYCKAeTCA HE BBLACPKMBATE. OCHOBHBIE
janueie cinoes MC yxaspiBatoT B Tabnuue
Ha none yeprexa. Tabnuua mMoxer comep-
#aTh crneaywowe rpadui:  «3NEMEHTEL
CTPYKTYPBI», «TUN 3nekTpHdeckoll mpoeo-
JumocT», «McnonesyeMelii MatepHan» H
ap. (cm. puc. 8.23). CeneHus o Texwono-
run u3rotorneHus HC yxasuBawT B Tex-
HUYECKHUX TpeGOBaHHAX Ha IOJie yepTexa.

[Tocnenyiomye NUCTEL TOMOIOMHYECKO-
IO YepTeka BhIMONHAIOT OTHENLHO ANs Ka-
MOOTMO CNosA, BKNIOHAs H300pakeHUs CoO-
€IMHUTENLHBIX [POBOOHHKOB M KOHTAKT-
HeIX mnowanok. Ha puc. 8.24 npexncrae-
JieH BTOPOI JHCT TOMONOrHYECKOTO HepTe-
wa Kpuctaina, Hap wu3oGpawxenueM cnos
HomkHa GbITh TIOMELlEHa HAANHChL 110 TH-
iy «Bun Ha pasnenutensHelii cnoi», «Bux
Ha Gazoswlli croi» u T.n. Pasmepnl ame-
MEHTOB 3aJ1al0TCH € NMOMOLIBLID KOOPIAHHAT-
HO#i ceTkd U TAOIHLB! KOOPIMHAT.

Kaxneiit  snement UC (MHOroyromne-
HHK) JOomKeH UMeTh TMgposoe ofiozHave-
HuEe nepoil HmkHell Bepuwmbel. Llugpa |/
NpUCBAUBAETCA JIEBOMY HMIKHEMY Yriy
NMpAMOYFONBEHHKA, ONMPENeNAIIEro rpaHu-
bl KpHcTalula, OcTallbHble BEPLIHHBL Nps-
MoOYrofiikHHKa He 0603HA4AIOTCS, HO NOApa-
3yMeBaeTCAd HX HyMepallusd 00 4acoBoii
CTpEnKe, ¥ B TabNHiUE KOOPAWHAT IMpPHBO-
IATCH 3HA4YeHHs BCEX TOHEK MPAMOYIOINb-
auKa (cM. puc. 8.24). TIpaMOYronsHHUK, On-
penenacMil rabapuTel KpucTannd, 3ajaH
yeTblpsMs ToykaMu (I, ..., 4). Cnenyio-
liMe BEpIIHHBLL 0003HA4AIOTCH [OCNENOBaA-
TEMNLHO 11 KAXKAOrO 3NMEeMEHTa Mo pacro-
NOXEHKK 3NEMEHTOB CleBa Hanpaso H
cHM3y peepX. OCHOBHas HanllKChL HA no-
CENYHOLWMX JIHCTaX BhiNoAHAeTCA no dop-
Me 2a I'OCT 2.104-68*.

Marepuan cnos maetcs B Tabnmue Ha
NepBOM JIHCTE TOMONOTHYECKOrO YepTexa.
Ilocne BHINONMHEHHS TOMONOTMYECKHX uep-
Texel BeeX ClOeB MpMCTYMaeT K ogopM-
nenuio cbopoyHoro geprtexa (puc. 8.25).
Yeprexk OQOPMIAIOT B COOTBETCTBHH ©
Tpebopauuamu FOCT 2.109-73* u orpacne-
BbIX CTAHIapToB. B Texuudeckkx TpeGopa-
HHAX YKa3bIBAKT CBeAEHHUA, HeoOXOonMMBIE
Jls ocymecTBlieHHs cOOpKH M KOHTpOns
W3IeNus, TMAPaMETPBl, BHIMONIHAEMEIE HITH
KOHTPOIIMpYeMBle MO JIAHHOMY HYepTexy,
CBEAEHWs O XapakTepe COEAWHEHUs Co-
CTaBHBIX wacTell MHKPOCXEMBI, repMeTH3a-
u#y, MapkHpoBke H ap. Cneuudmkauus
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Puc. 8.26. Cxema ieKTPHULCKAH NOAKIIOUEH S
noaynposoasakosoi HC

BEIIOITHAETCA B COOTBETCTBUM ¢ TpeboBa-
Huimp TOCT 2.106-96. Ha cOopouHsIx
yepTeXax COoeNMHEeHUEe KPMCTAILIA ¢ BbIBO-
IaMH1 Ha KOPNYC HE MOKa3kIBAKOT, 4 COCTaR-
JHIOT 3JIEKTPUYECKYIO CXeMY [OOKIIO-
yenus (puc. 8.26). OcrtanbHEIE KOHCT-
PYKTOPCKHE HNOKYMEHTH — rabapHTHRIH
yepTex, KapTa TeXHONOrMYeckoro YpPOBHS
H KauecTpa, nareHTHult dopmynsap, 3Tu-
KETKA W Jp. — BHIIIONHAKOTCH B COOTBETCT-
BHH co cTangapramu ECK]I,



Frnapa BReBATad
TEKCTOBbBIE JOKYMEHTDI

0.1. Buabl TEKCTOBLIX ROKYMEHTOB

TekcTOBEIE  IOKYMEHTH!  COJAepiar
HH(OPMALHIO, BEIPKEHHYIO B OCHOBHOM
HA  €CTECTBEHHOM  pEYEBOM  fi3biKe
(cm. puc. 1.7, 1.8). Yacte wndopmaLmm
MoeT OBITH MpeCTaBieHa Ha (popMann3o-
BAHHOM s3BIKE€ B BHae OpPMYN, ypaBHe-
HWMii, anTOPUTMOB, nporpaMM M T.a1. Liud-
pOBOIf MarepHaln, Kak NpaBHno, ogopmis-
10T B Bue Tabanu (cM. puc. 1.8).

B cocTaB TEKCTOBOrO JOKYMEHTA MOXET
BXOOHUTEL rpaduieckas mH(OpMalms B BHIE
HIOCTpaumii. HMnnoctpaudaMu B TEXHH-
4eCKOM TEKCTe CNyXKar YEPTEXMH, CXEMBEI,
tdororpadmm u 1.11.).

IlpaBuna  NOCTPOEHHA,  H3NOXKEHMSA
H OpOpMNEHNsE  mexHuneckux  YCnogui
ycranagnusaer 'OCT 2.114-95. Texuude-
CKHME YCNOBHA SBIAROTCH HEOTheMIeMOH
HACTEK) KOMILIEKTA TEXHHYECKOH OKYMeH-
TALMH HA TNPOAYKLHIO: U3MIENHE, Mare-
pHan, BEWECTBO M T.n. TeXxHHUUECKHe ycio-
BHAl JOJKHL coflepsarb Bce TpeDoBaHus
K MPOZLYKUHH, €€ W3roTOBJIEHHIO, KOHTPOIO,
OPHEMKE H MOCTaBKe, KOTOpPHE Heleneco-
00pa3HO yKa3bIBark B [POEKTHO-KOHCTPYK-
TOPCKOH HokymeHTaumn. B TexHudeckne
TpeOoBaHUA BXONMT COBOKYIHOCTH BCEX
nokasareneif, HOpM, MpaBHl ¥ MONOXe-
HHl, YCTAHOBNEHHEIX NN JAHHOLO TWIa
npopykuuu. IlocTpoenne TeXHHYECKHX
YCNOBHIT TPOM3BOANTCS MO CIEAYIOEMY
OaHy: BROJIHAA 4YACTh, TEXHWYECKHE Tpe-
OOBaHuMs, NpaBHNa NPHEMKH, METOIBI KOH-
Tponsa (MCHBITaHMi, aHanM3a, W3MEpEHHI),
TPAHCIIOPTHPOBAHHE W XpAaHEHHE, YKa3a-
HHE MO 3KCHiyaTalWH (TNpHMEHEHHI0),
rapaHTHM NOCTABIIMKA.

B coorBeTcTBHH ¢ 0COGEHHOCTAMH TIpo-
JAYKUMHA JIONYCKAETCA JIONONHATE TEXHAYE-
CKHE yCIOBHA APYTHMH pasnenamu HIH He
BKJIHOYATh B HHX OTAENBHLIE pa3neibl.

[Moctpoenue, BHIMONHEHNE H odopMite-
HHE TOACHUTENbHOH 3alMCKM, pacyeToE,
TpOrpaMMbl H METOLHMKH MCOMTAaHHI ycTa-
Hapnueaer F'OCT 2.106-96,

DTH [OKyMEHTHI COCTaBIAIOTCA TIO
¢dopme, npexncraBaeHHolt Ha puc. 2.1, a
(3a HMCKMOYEHHEM JIONONHHTENLHBIX Tpad
III, V), a HeoOxOnHUMEIE CXEMBI, TaOIALE!
H 4epTeXH [OMyCKAeTCs  BHIMONHATH
Ha nmuctax jobwex Qopmaros mo TOCT
2.301-68 ¢ DpuMEHEHWEM OCHOBHOH Haj-
THCH W JIONONHWTENLHEIX Tpad K Heil no
FOCT 2.104-68. TlprMep 3amoinHEHMA
OCHOBHO} HaIANHCH IS MOACHUTENLHOU
3ANHCKH TIPUBENEH Ha puc. 2.7,

Hoschumenvnasn 3anucKa JOJIAHA
BKIIO4ATh ClefylollMe pasgensl: BBele-
HHWe, Ha3HaueHHe ¥ obnacTh NpPUMEHEHHSA
[POEKTHPYEMOro H3NENHsA, TeXHH4ecKad
XapaKTepPUCTHKa, OnWcaHWe W 00OCHOBa-
HHEe BHIOP2HHOI KOHCTPYKLHUM, pacderkl,
noxaTBepxaatowpe paborocnocobHoctE H
HAIXKHOCTL KOHCTPYKLIMH, OMMcaHWe opra-
HH3aLUMK pabor ¢ NpHMeHeHweMm paspaba-
THIBAEMOro W3Zenf, OXHAaeMble TEXHUKO-
3KOHOMMYECKHE NOKA3aTelH, YPOBEHL HOP-
MaJIM3ALHOHHON OLEHKH MIH YpOBEHb
yuudukauun. JlomyckaeTcs 0OLEIHHATD
MM HCKJIFOYaTh, 4 TAKXKe BBOIWTE HOBBIC
paszensl.

TlopAnok M3n0KEHUs pacyeTOB ONpeie-
JIeTCA  XapakTepoM  pacCYHTBRIBACMBIX
BenuuuH. PacyetH B oblueM cioyuyae OOMK-
HEBEI CONCPKATh: 3CKH3 HIIH CXEMY pacc4H-
THIBAEMOTO HM3IEJHH, 3amayy pactera
(c yxazaHueM, uYTO Tpebyercss ompemenuTk




Npu pacueTe); JaHHLIE NA pacuera, Yclo-
BHfl PacueTa, pacyeT, 3aKilioueHue,

Hpoepamma u memoduxa ucnuimanuil,
JOIKHEL NPelyCMATPHBATE NPOBEPKY COOT-
BeTCTBHsi M3JeNIHA HEpTEmaM, TexHude-
ckuM TpeGOBaHMAM, MACTIOPTHLIM HAHHLIM
H HOpMaM TOYHOCTH, OTIpeieNicHHE MoKa3a-
Teneil KauecTBa M HANEKHOCTH M3HCHHNA,
nposepky obecrneyeHns  CTaGUABHOCTH
paboTh  wW3nenus, TPoBepKy yaobGcTBa
obcnyxHBaHUA W IIPOBEJCHAA PEMOHTA
A3[ENUA, MpPOBEPKY KOMIJIEKTHOCTH H3Je-
1M, TPOBEPKY COOTBETCTBHA M3Le/AA Tpe-
foBaHmsM TexHUKM Oe3omacHOCTH, [po-
JOIKHUTENEHOCTD H PeXKHM HCOBITAHHH, a
TAKKe HeoOXOMMMBIC 3aMEpHl BO Bpems
HCIBITAHHIA.

Onmcanre MeTOLOB MCHBITAHMH H3le-
JHH N0 OTHEeNLHEIM [0Ka3aTeNsAM peEKOMEH-
IyeTcsl pacrnonarath B Toil *e MochenoBa-
TENBHOCTH, B KOTOPOH 3TH NOKAa3aTenH
PAcTIONOKeHbl B TEXHHHECKAX TpeOOBAHMSX.

B Metonmke HcnbiTaHuMit HEOOXOARMO
TAKKE TPEIyCMOTPETh CXEMBI M CpeICTBa
KOHTPONA, YKa3arTh 3HadeHHA TpedelbHBIX
OTKJIOHEHHH.

K TeKcTOBRIM JIOKyMEHTaM TpHHAC-
HUT OTHET O HAYYHO-KCCIenoBare/bCKOH
padote, KOTOpEIH SBNAETCA HAy4HO-TEXHH-
4eCKMM JOKYMEHTOM, COJAEpHKAIIHM HCUep-
NEBAONME CHCTEMATHIMPOBAHHEIE CBelle-
HUA O BHITIONHEHHOH paborte.

Obwwe TpeboBaHMA, CTPYKTYpPY M mpa-
Bana oQoOpMIeHHA HAYHHRIX M TEXHH4Ye-
CKHX OT4eTOB 0 QyHOaMeHTalbHBIX, MOHC-
KOBBIX, NpHKIafHEIX Hay4HO-HCCIeoBa-
TeNkCKux paborax mo Bcem obnacTAM Hay-
KH <H TCXHHKH, BBINIONHACMBIX Hay4YHO-
HCCIeNIOBATENIECKAMY, NPOEKTHBIMH, KOH-
CTPYKTOPCKMMH ~ OpraHW3aLffMH,  BBIC-
WHMH  yueOHLIMH 3aBENCHHAMH, HAYYHO-
NPOW3BOJCTBEHHHIMH H  TNPOM3BOJCTBEH-
HEIMH OOBLE/IMHEHHAMH, NPOMBIILIIEHHEIMHE
NPEANPUATHAMH, AKUMOHEPHEIMH OO0LIECT-
BaMH W JpYrdMH ODraHU3aLMsMH, YCTa-
Hapnueaet 1'OCT 7.32-2001.

K orieTy NpeassABIAIOTCA Cledylolpe
TpeOOBAHHA: YETKOCTH M JIOrHYyeckas
MOCTIENOBATENEHOCTE H3NOKEHU MaTepHana,

yOenuTeNbHOCTE  apryMEHTALMH,  Kpar-,
KOCTE W TOMHOCTb (POpMYIHPOBOK, WCKIIO-
YAIOIMX BO3MOXKHOCTL HEOHHO3HAYHOrO.
TONKOBAHWSA, KOHKDPETHOCTh  M3NONEHus
pe3ynsTaros  paboth, 000CHOBaHHOCTE
peKkOMeHIaNHA M NpeanoXeHHi.

OTr4eT NOMKEH CONEPKATh THTY/BHEIH
NWCT, COMCOK Hcnonuutened, pedepar,
COEPIKAHKE, MepPeteHb YCIOBHBIX 06o3Ha-
YeHHi, CHMBOJIOB, €QUHWI] M TEPMHHOB,
BBEZICHHME, OCHOBHYIO HacTh, 3aKIIOYEHME,
COMCOK  HCMONEB30BAHHEIX  HCTOYHHKOB,
TIPUIIOKEHHA.

9.2. O6wwue npaevna coCTaBNeHus
1 0pOPMNEHNS TEKCTOBBIX OKYMEHTOB

IlepBEIM THCTOM TEKCTOBOTO JIOKY-
MEHTa ABMsIETCH THUTYNBHBIH TIUCT
(cm. puc. 1.7), KOTOpPHIT MCIONB3YETCH s
pasMelieHHs YTBEPXKIAILIMX U COTNacylo-
upx nognuceil. Ha THTYNBHOM mucTe mpU-
BOOHTCS HAMMEHOBAHME MHHHCTEPCTEA
WM BeIOMCTBa, B CHCTEMY KOTOPOrO BXO-
IWT opraHm3aums, paspaGoTaBwas HOKY-
MeHT, rpud cornacoBaHus W yTBEpIKIE-
HMfA, HAMMEHOBAHHME H3NCNHS W IOKYMEH-
Ta, 0603Ha4YEHNE TOKYMEHTA, NOAIMCU pas-
paboT4MKOB, FOJl M3ZlaHUS JIOKYMEHTA.

TekcT JoKYMeHTa TMpH HEOOXOAHMOCTH
pasfensioT Ha pasfiefikl M MOApasientl.
[lpu Gombuiom obbeMe JOKYMEHTa JOTycC-
KaeTcs pasfieNsTh €ro Ha 4acTH (KHMIH).
Kaxngyto wuacte (KHHTY) KOMMJIEKTYHOT
OTIENBHO, Pasfientl JoKHB HMETh MOpsa-
KOBBIC HOMEpa B Mpenenax BCero JAOKYy-
MeHTa (4acTH, KHUIH).

IMoxpaszens JOMKHEL MMETL Hymepa-
LHIO B Tpefenax kagoro pasnena. Homepa
noJpa3eioB COCTOST M3 HOMEpPOB pas-
Jena u Tojpasnena, pasfieNneHHbIX TOUKOM.
B KOHUE HOMEpa moapasfiena Takxke Ok~
HA CTABHTECH TOHKA.

Paszensl w rnoapaszieiitl MoryT COCTO-
ST M3 OIHOTO FUIM HECKONBKHX IMYHKTOB.
[lynKTH NpH HEOOXOAUMOCTH MOTYT GHITh
pa3OHTE HA TIOAMYHKTHl, KOTOpBIE OOJIK-
HBEI HMETH NOPAIKOBYIO0 HYMEPALIHIO B TIpe-
Jenax Kaxaoro TIyHKTa. HaumeHoBauue



pasaenoB 3anuCHBAKT B BHAE 3ar0NOBKOB
(CHMMETPHYHO TEKCTY) NPONHCHBIMH Gyk-
BaMy, HAWMCHOBAHWE TIOApA3leNnoB —
B BHzIE 3aroloBka (c ab3aua) CTPOYHBIMHA
fyksamu (Kpome nepBoi  MPOMHCHOM).
Hanprmep:

3. A[MMTAPATHHIE H TTPOTPAMMHEIE
CPEJICTBA

3.1. HuartepakTHBHBE rpaduveckne KoMm-
[IEKCH

3.1.1.| Hymepauus [yHKTOB nepBOro

3.1.2. yonpa3siena TPEThEro pasjela

3.1.3. | mokymeHTa

3.2. IporpammHoe obecniedeHne
3.2.1.)

3.2.2. ;noppasnena TpeThero pasjiena
3.2.3.

HymMepaurst myHKTOB BTOPOTO

JIOKYMEHTa

3.3. S3mku npexncraBneHnrs wHopMa-
IHH

3.3.1. [Hymepaius nyHKTOB TPeThHEro
3.3.2. ;nonpa3nena TpeThero pazaena
3.3.3. | moxymenTa

B nokymeHTe momemairoT comepikaHue,
BK/IOYAIOIIEE HOMEpa W HAaHMEHOBAHMA
pasfienoB M NOupazAenoE ¢ yKa3aHHeM
HOMEpOB IIMCTOB.

TexcroBple  KOHCTPYKTOpCKHE — IOKY-
MEHTBI BHITIONIHAIOT OJIHMM H3 CIEIYIOIINX
CMOCOOO0B: MAaIIMHOMHCHEIM — HA ONHOM
CTOpOHE JHCTA Hepe3 [Ba HHTEpBala;
wpHPT NUmyued MAWMHKY [10KEH ObITh
YETKHM, BBEICOTOI He meHee 2,5 MM, feHTa
TOMBKO 4EpHOro uBeTa (MONYyXHDHas);
PYKOITHCHBIM — YEPTEXHBIM LWPA(TOM 110
I'OCT 2.304-81 ¢ BHICOTON GykB He MeHee
2,5 MM; unppe W GyKBHI HEOGXOIMMO
MHCaTL 4ETKO HepHOH TYIlbio; THIOrpad-
CKHM — B COOTBETCTBHH ¢ TpeGoBaHms-
MH, MNpENbSBIAEMBIMU K HM3IaHHAM, H3ro-
TABJHBAEMbIM THNOrPa)CKHM  CHIOCOGOM;
C MPAMEHEHMEM Tedararlliix | rpadude-
CKHX ycTpoHicTB BeIBOJa OBM. Boneiune
YHOGCTBH AONIA  BBITIOJIHEHHA TEKCTOBEIX

JIOKYMEHTOB ~ TIPEACTABAAIOT  TEKCTOBOH
penaxrop MS Word (Bepcuu 2000 wam XP)
i nmaker Mathcad 2000 Professional, a Tak-
e JpyrHe NporpaMMHEE NMPOIYKTH, KOTo-
phle TIO3BONIAIOT 0OPMHATEL TEKCTOBOE IOKY-
meHT B coorsercteum ¢ [OCT 2.105-95,
[OCT 2.106-96, TOCT 7.32-2001.

PaspenraeTtcd HMcnonk30Bark KOMIbIO-
TEPHEIE BO3MOXHOCTH [/ AKLEHTHPOBA-
HHA BHHMaHHA Ha ONpENENEHHBIX TepMu-
Hax, dopMmynax, Teopemax, TpPHMEHss
wprTH pasHOH rapHUTYPHL.

Paccrofinye OT paMKH JHMCTA JI0 Tpa-
HHL TeKCTa CieAyeT OCTABIATL B Hayane
CTPOK He MeHee 5 MM, B KOHLE CTPOK He
MeHee 3 MM.

PacctossHHe OT BepxHell HMNH H¥XKHel
CTPOKH TEKCTA A0 BEpXHEll WNH HuKHei
paMKH momkHO ObiTh He Menee 10 mm,
AG3anpl B TEKCTE HAYHHAIOT OTCTYIIOM,
PaBHBIM IATH yZapaM no Kiaeuarype (15—
17 mm).

Otuer o HHUP pomxkeHn GoiTh oTnevyatad
mo0biM  mevaTHeIM crnocofoM Ha HILY-
melf MamlMHKE MM ¢ HCNONbL30BaHHEM
KOMOBIOTEP2 W TPHMHTEPA HA OAHOI CTO-
pone nwcta Genol OymarH ¢opmata A4
qepes MoNTOpa MEXCTPOUHEX WHTEPBAa.

BouceiBaThk B TEKCTOBBIE JIOKYMEHTH,
HM3rOTOBJIEHHEIE MAIUMHONMCHLIM  CNIOCO-
6oM, orTienbHBIE ciloBa, GOpMyibl, YCIIOB-
HEIE 3HakW (pyKOnMcHEIM crnocofom), a
TAKKE BLITIONHATh WIMIOCTPAUMM CledyeT
4epHOH TYIUBIO.

Oneuarky, onuckd u rpaduieckne
HETOYHOCTH, OOHApYXEHHLIE B [pOIECCe
BHIMOJIHEHMA  [OKYMEHTa, JOMmycKaercs
UCHpaBlATE MOAYHMCTKOH WM 3aKpaulvpa-
HHeM Oenoit Kpackoii ¥ HaHeceHHEM Ha TO
e MeCcTo HcnpaslieHHoro Tekcra (rpa-
GMKH) MAIMHHBIM COCOGOM MK 4epHOH
TYWELO pPyKOomHCHRIM crocobom. [locne
HCIpaBIIEHUs NOKYMEHT HOJIKEH YJAOBIE-
TBOpATL TpebosaHWsM  MHKpodHIEMH-
POBAHUSA.

TexcT mOKyMeHTa NOMmkeH OHITH Kpar-
KHM, YeTKHM H He JIOJKEH JONyCKaTh pas-
TIHYHBIX TOJIKOBAHHA.




Tab6nuua 9.1. OcHosubie ennnnusl CH

Benuumba Eannuna
Q603nateHc Ob6o3nasenne
Hnionai Pasmep- | HanmeHoBa- | mexay-
TAaBHOE | 3amacHoe | HOCTE HHe Hapoa- | pycckoe
Hoe
JinpHa i — 7 Metp m M
Macca m — M Kumorpamm kg KT
Bpems t - T Cekynna ] c
Chira 3n€KTpHYECKOr0 TOKA I — A Awmnep A A
TepMonnHaMuueckas TeMnepaTypa (2] r e Kenksun K K
Konmnuectro Beluecrsa — — N Mous mol MOk
Chnna caera ! 1, J Kauzena cd KII
Tabnuua 9.2. Jonomuureasnbie exmnnusl CH
Benuuunsa Enunnna
O6oznauenne FOCT 1494-77 Oboznauenne
HaumeHopauue Hanmenopanne
riapHOE 3alacHoe MERIY HAPOAHOE pycckoe
Tnockni yron o, B,y = Pajnan rad pan
TenecHbi# yron Q © Crepanuan st cp

HanMenoBaupe W3Aenws 0OpH [EPBOM
YNOMHHAHHH B TEKCTE JOKYMEHTAa JOKHO
OBITH ONWHAKOBBIM C HAHMEHOBAHHEM €ro
B OCHOBHOM KOHCTPYKTOPCKOM JIOKYMEHTE.

B MOCACAYOUEM TECKCTE NMOPAA0K CIIOB
B HAaHMEHOBaHWH MOJKeH ObITh TIPAMOiA,
T.€. HA TIEPBOM MECTE AOIXKHO OEITE onpe-
OEJIEHHME, a 3aTEM — Ha3BaHHUC HM3OCIHA.

HauMmeHOBaHUA, NMPHBOIMMEIE B TEKCTE
W Ha WIIOCTPALMAX, NOMKHE OHTH OOH-
HAaKOBBIMH.

Hay4dno-texnuieckue TepMuHEL, 000-
3HAYEHHMS W ONPEZENEHHA CAEAYET MCIOJb-
30BaTh B COOTBEICTBHH C CYIUECTBYIO-
nynd  craHaaprame, Hanpumep: «[OCT
19431-84. Ouepretrka W 3neKTpH(UKaiis
HApOOHOTC X03fiicTBa. TepMHMHEI U Onpesie-
nenus», «I'OCT 19880-74. DnekTpoTexHH-
Ka. TepMuHsl W ompeneneHus» W T.1. [IpH
OTCYTCTBUHM CTAaHOApTHEIX TEPMHHOB M
ONpENeNeHH il CIEnyeT NPUMEHATE obmenpH-
HATHIE B HaYIHO-TEXHW4ecKol JiuTeparype.

B TEKCT¢ NOKYMEHTa HE€ IOIyCKaeTCH
NpMMEHSTE JUIL OJHOTO W TOTO XK€ HOHA-
THS Pa3NIHYHLIE HAYYHO-TEXHHYECKHE Tep-
MHHEBI, OIIM3KHE 10 CMEICITY, A TaKxke HHO-

CTpaHHble CNOBA M TEPMWHBI MPH HaNHYUK
PaBHO3HAYHEIX CNOB M TEPMHHOB B pyc-
CKOM fA3BIKE.

Bo BHOBE paspabarmiBacMoil WiH Oepe-
CMaTpHBaEMOl HAYYHO-TEXHHYECKOH TOKY-
MEHTALMH, a TaKKe MyOnuKanuax, yueOHH-
Kax M y4eOHBIX NOCOOMIX 3Ha4eHus (U3H-
YeCKHX BEIW4MH JIOMKHBI BEIPaXaThCH
B enununax CH (rabn. 9.1, 9.2).

Enpnunet  ¢U3MYeckKHX BEIMYHH, HX
HAHMeHOBauus, O0O03Ha4eHMs M TpaBuna
npuMeHeHHs B PoccHH  yCTaHaBIMBAaeT
I'OCT 8.417-81. BykBeHHEIE 0003HA4EHHA
BENWYHH, WCTIOAL3YEMBIX B 3JIEKTPOTEXHH-
ke, ycranasnupaer 'OCT 1494-77*,

Haubonee ynoTpeOwTenbHble  BE/lH-
YUHEL M €IHHHMLE WX HW3MEPEHHs TpHBE-
JeHsl B Tabn. 9.3.

O603HaueHHa €IMHHL CHEAYeT IHCaThk
B CTPOKY C HYHMC/IOBBIMHM 3HaueHmsMH 0e3
OepeHoca Ha CIEAYIOHIYHO CTpOKY; MEXAY
nocinenHeldi umppoii upcna H oGo3navue-
HHMEM ENHHHIL ClejlyeT OCTaBNATE IpO-
6en: 100 Bt, 80 %, 20 K. HMckmouyeHue
COCTaBINIAKOT OOO3HAYEHHA B BHAE 3HAKZ,
MOJHATOTO Haj cTpokoit: 20°.




Tabnrana 9.3. OGo3nauenne g eAMHHUSLI PUIHYCCKHX BeH4HE B cucreMe CH

Bennunna Enunnnua
Obo3nauenne no Obo3naucHue
TOCT 1494-77 | HauMeHo- CODCTBEHHOE
Hguniesisetng BaHue MEX/yHa~ | OPOU3BOIHOE
TIaBHOE | 3aMacHOE pycckoe
ponHoe
YactoTa Fi v Tepu Ty Hz ¢!
Cuna G F P, W | HeioTon H N Mekr-c?
JlasneHne p — Tackamb Tla Pa H-w2
3ueprus, pabota E W A Ixoyns Jx J H-M
Tennota Q — Jixoynn PIES I H-mMm
MouHoCTs P e Bart Bt W I ec?
OnexTpHYECKui 3apsil o s Ky non Kn C Ac
DneKTPAMECKOE HATPAXeHne U — Bonsr B v Br- Al
DeKTPHUECKAN EMKOCTh C — Qapan L F Ka-B1
DnexTphyeckas nposoaMMocts| G —_ CumeHc CM S A-B
MarHHTHBIH 10TOK ol — Bebep B6 Wb Brc
MaruuTHas HEIYKLHS B = Tecna Ta T BG-m!
Hu1yxTHBHOCTR L — TeHpu I'm H B6- A1
CBeTOBROH TIOTOK @ @, Jomen ™ Im K1°cp
OCReleHHOCTR E Ey Jhoxe K Ix K1-cp !

B Tekcte NOKYMCHTS, 38 HCKIIOYCHHEM Tabanna 9.4. Mpucraskn A1A 0503nAYCHHS

ra6nuil 1 PHCYHKOB, HE NOMYCKAETCH MpH- KPATHBIX W AOMLHEIX CIHHEL HIMEpCHHS
MEHATE 3HaK «&y». Clenyer mucaTh CloBO
caaMetp». IlpM yKazaHMH pasMepa WIK Mpucraska Crt. ||| Glpaiticsion
- p BETCTBY - 0003Ha4YCHHE
IpeieIEHBIX OTKJIOHEHMIT IHaMeTpa, nome- , eTuncy
UaEM B TEKCTe, TMepe] pasMEPHBIM YHC- MEXIY- | geHoB- Moy~
IOM CHEAYET MUCATh 3HaK «J». pyccKai | HAPOR- | gy | PYCCKOE | Mapon:
HOE
OGo3HayeHus BeNMYMH C Tpesensb- ] emanny ?
IbIMM  OTKJIOHCHISIMH  CAEAYET 3aMHChi- Tepa | Tera | 10" T T
1aTh 10 o6pasny: 1001 Om. lura | Giga 10° r G
ByKBeHHBbIe 0003HAYEHHs €IMHMHL, BXO- Mera | Mega 108 M
VIIHX B TPOM3BCACHWE, CIENyeT OTae- Koo | Kilo 107 K K
IATb TOYKaMH Ha cpepneif nuHuu: H-wm, -
\ - I'exto | Hekto 102 h
B6. He pomyckaercs Wcnone30Bath 3
YOOPOTH PAasrOBOPHON peuH, TPOM3BOMIL- Hexa Dek’f‘ 10 a8 -
(I  CNOBOOOPA3OBAHMS, TEXHHLE3MBL Aeus | Deci | 107! A d
1podECCHOHANH3MEL Cadtn | Centi | 1072 c ¢
Ilpouseenennie obosHayeHwit B 3HaMe- Munan | Milli 10-3 M m
;a'rene Clle[lyeT 3aKkmouath B ckoOku: Mukpo | Mikro | 106 MK B
T/I(-IM -K). Hano | Nano 10-9 H n
€ cnenyer npumeHaTe Gonee opnHoil Timeo | Piko o012 P

OCOH MM rOpHM3OHTaNBLHOW YepThl A

©Oo3HaueHns  ortHomenuit.  Llenecood-

[}

[2‘:‘:‘;% ?gﬂoﬁzéiagﬂgf OTPHOATEIBHEIX €1 o rivicoms CAMTHO C HAWMEHOBAHKEM BENk-
Ilns 0Go3naueHns KparHsiX H JONGHHX —WHPL K KOTOPOW OHA MPHCOSAMHACTCH:

mumAn usmepenns no TFOCT 8.417-81  Merasart (MBT), kinoamnep (kA).

CUIOJIB3YIOTCS  COOTBETCTBYIOIMUE  NpH- Jnst eqyHun, OOPA3OBAHHBIX Kak ITPOM3-

TaBk# (tabn, 9.4). BEJICHHE MM OTHOWNICHWE eNpHML, NpH-
R~

INprcraBky Wi ee obo3HadeHHe Chemy-

Phiaar
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Puc. 9.1. Odopmacane Tabiny

CTaBKy CleflyeT NPUCOENMHATE K HaNMeHO-
BauHIO nepBoit enunumpr Klla-c/m (xuno-
nacKamb-CeKyHJa Ha METP), HETPABHALHO:
Ila * k¢/M (mackanb-KHIOCEKYHIA Ha METP).

OcHoBHoO# (opmoit 3aNHCH TaHHBIX O
¢u3nueckux KOHCTAHTaX M CBOMCTBax
BEILECTB W MaTepHanax siBnsercs Tabin-
ua (cm. pue. 1.8, 9.1). Kaxnas rabnuua
JIoJKHA WMMeTh HaseaHue. Tabnwuy pas-
MellaioT [OCNE MNepBOro YNOMMHAHHS
o Helt B TeKcTe Takum 06pa3oM, 4TOOHI
ee MOKHO OBUIO 4YHTaTE Ge3 moBOpOTa
HJIH € MOBOPOTOM IO HACOBO#H CTpenke
Ha 90°. Tabauus HyMepy:OT TOCnenoBa-
TensHO apafckumu nudpamu B npexe-
nax pasgena. Eciau B JOKyMEHTE OJlHa
TabJiMLa, ee HE HYMEepYIOT A COBO «Tab-
nuua» He numyT. Odopmnenne tabnun B
JOKYMEHTEe JAOJKHO COOTBETCTBOBATH
I'OCT 1.5-93 u 'OCT 2.105-95.

INpencrasnenne QGyHKIMOHANLHOH 3aBH-
CHMOCTH MOXeT ObITb NPHBENECHO B BHIE
pacueTHol WM 3KcrepuMeHTaIEHOH (op-
MyJibt (oM. puc. 1.8).

VYpasHenust v GOpMYIBI CIEAyET BBJE-
JSTh U3 TekcTa CBOGOAHBIMH CTPOKaMH.

@opMynsl HYMepyroT apaGckumu -
paM# B npezaenax pasjena. Homep yKasml-
BalOT C mpaBoil CTOPOHBI JIMCTA HA YPOBHE
dopMy bl B KPYIIILIX CKOOKax.

B xoHILIE TEKCTOBOrQ JOKYMEHTa NPHBO-
INTCS COMCOK HCNONb30BANHEIX HCTOYHH-
xop HHQOpMAIMU. HCTOYHUKH ClEAyeT

pacnonarark B MOPANIKE MOSBIEHHS CChI- |
70K B Texcre. CChUIKH B TEKCTE HA UCTOY- |
HUKM JOMNYCKAETCA PHBOAMTE B MOACTPOY-
HOM TPHMEYaHNH HIIN YKa3bIBATh NOPAIKO-
BEIli HOMep 10 CHHCKY HCTOYHHKOB.
OtopMIeHHE CCHIIOK M CBENEHHH 06
HCTOYHMKAX, BKIIOYEHHEBIX B CIHCOK, HEQB-
XOIMMO naBaTh B COOTBETCTBHH C Tpebo-
patmaMd TOCT 7.1-84. B ccenkax Ha
CTAHAAPTH H TEXHHYECKHE YCIIOBMA YyKa-
3B[BAIOT TONbKO HX o0O3HA4YeHMs, NpH
3TOM JONYCKAeTCA ¥He YKa3blBaTk r1of
YTBEpPXK/IEHUA MPH YCNOBMHU, UTO B Cnu-
CKe MCTOML30BAHHLIX HCTOYHUKOB NpHBe-
JI€HO IMONIHOE ONMCAHUE CTAHAAPTA.

B IpHROXEHHA TEKCTOBOrO IOKYMEHTa
BK/IFOYAOT BCIIOMOTATENBHEN MaTepuan,
HEOOXOuMMBLll U TONHOTHL IOKYMEHTA:
[pPOMEXYTOYHEIE MaTeMaTHUYECKKE JloKa3a-
TENbCTBA, (POPMYIBI, pacueThl, BCIOMOra-
TenLHEe [HQPOBEIE JaHHEIE H T.IT.

[TpunoxeHHst HAYMHAKOT ¢ HOBOTO NHCTA
C YKa3aHHeéM B [paBOM BEPXHEM YITy
cnoBa «[IPHJIOXKEHHE», naneuataHHOTO
NponwcHEIMK  OyKBAMM, M CONEPKATEMb-
HOro 3aronopka. [lpmlodKeHMs HyMepyroT
nocnegoBaTenbHO  apabckumu  1MpaMu
«TPHJIOXKEHHME 1», «[TPUJIIOKEHHE 2»
H T.I.

TeKCT Kaxaoro NMpUIOKeHUs NpH Heob-
XOJUMOCTH MOXer OBITH pajjielieH Ha moa-
pasfiensl ¥ MYHKTH B Tpelenax Kaxaoro
OPHIOKEHHS, MEpPen HUMH cTaBHTCS OyxBa
1, vaopumep IL1.2.3 (Tperuii myHKT BTO-
poro mojpaiena [EPBOTO IPHIOKEHHS)
AHanorvyso HymepyloTcs Tabnuusl, ¢op-
MY F HIUIOCTpauMHd B Tpeaenax Kax:-
JIOTO MPHIIOKEHUA.

9.3. UnmiocTpaummn B TEKCTOBBIX
L OKYMEHTax

HnmocTpandsiMH B TEXHHYECKOM TEK-
cte MoryT ObITb: YepTexH, CXEMEI, Tpa-
¢uku, auarpaMmsel. MnmocTpain#d MOTYT
OBITE BEIMOAHEHB PyYHBIM HIIH KOMOBIO-
TEpHEIM cnocoboM, a Takke B Buae (oTo-
rpaduii ¥ Kcepoxonuil. Yeprexu, CXEMbI,
rpadwmky, nHarpaMmel JOJDKHEI COOTBETCT-
BoBare TpeGopanusiM crangaproB ECK]L
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Puc. 5. Pactionoxenue nepexioyareneit KoHGHRTypamun

Puc. 9.2. Odopmiiense BAMIOCTPANNN B TEKCTOBOM JOKYMCHTE

KonnyectBo ummocTpaumii J0MKHO OHTE
JIOCTATOYHEIM JUIS TOSICHEHWS UM3/arae-
Moro Tekcra. KadecTtBo uwnoctpanmii
JOIBKHO obecneynBars MX 4eTkoe BOCIpo-
n3peieHre. Crienyer UPHWMEHSTE TOJBKO
LITPHXOBEIC PHCYHKH, BBIOJHEHHBIE 4ep-
HOH TYIIBIO WIH 4YEpPHEIMH HepPHHIAMM.
KomnerotepHbie pacredaTkm MoryT OBITH
LBETHBIMH.

@otorpadun pazmepoMm MeHblie A4
AOJDKHBI OBITb HAKJIEeHBl HA CTAHIAPTHHIE
nucTsl Genoit Gymaru.

UnmocTpaimy nomemarT mnocie mnep-
BOH CCEIIKH HAa HHUX B TGKCTe ¥ pacrnoia-
ralnT Tak, 9100 X 6bp0 ymobmo pac-
CMaTpHeark 6e3 NOBOpOTa JOKYMEHTa HIIH
€ MOoBOpOTOM Ha 90° 1o yacoBoi CTpenke.

Hmmoctpalmy  npu  HeoOXOaMMOCTH
MOTYT HMETE HAHMEHOBAHHE M NOACHH-
TEILHEIE JJaHHLIe (DOIPHCYHOYHEIR TEKCT).

T

CnoBo «PHCYHOK» M HaUMEHOBAHHE TIOME-
AT [OCHE MOACHHUTEILHHX JAHHEIX
(pnc. 9.2).

Jmrarpammet cneayer
nuauaME o [OCT 2.303-68*.

OcH KoOpAMHAT, IUKall, OTPAHMYHBAK)-
LIHe [OoNe JMArpaMMBbl, CNEAYeT BHIION-
HATEH CTIOLIHOM nuHHel (puc. 9.3—9.6).

JIvHAK KOOpIWHATHOH CEeTKH M JeNH-
TEABHEIE IUTPHXH CHedyeT BHITIONHATE
CIUIONIHON TOHKOH JIMHHEHH.

OYHKIHAOHANBHEIE 3aBHCHMOCTH Npei-
MOYTHTENAEHO  H300paxars  CHmoOLIHOH
muHuell. TonumHa NAHHHE ONpeAenseTcH
Tpebyemoii TouHoCTEID OTcyeTa. [lpm H30-
OpaxeHu nByx H Oonee QyHKUHOHANE-
HEIX 32BHCHMOCTEHl HA OHOH puHarpaMMe
JONYCKAETCA MCMONL30BATh JINHUH pa3iuy-
HBEIX THIOB (CIUIOIIHYIO, IITPUXOBYKO H T.IT.

BEITIONIHATE
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Puc. 9.6. HaHecenHe Nyuka JTRHANE, BBINOAAWMX
H3 OAHOH TOMKH

cM. prc.9.4). Ecim B onpepencHuol
0bnacTH COBMazaloT ABe W Cojiee JHHMNH,
creflyeT BLIYCPYHBATE OHY M3 HUX
(cm. prc. 9.5).

XapakTepHbIe TOYKH NHHAN (yHKLHO-
HaneHOW 3aBWCHMOCTH (T.e. 0003Ha-
yeHHbIE YuCnamu, OyKBamM, CHMBOJAMH
M T.IL) nomyckaercs w300paxark Kpyi-
koM (cm. puc. 9.3).

Touxn, MONy4YEHHEE MYTEM H3MEpPEeHHsA
MM pPacyeroB, nomyckaercs o603HauaTh
rpaduuecKy, HapUMep KpYKKOM, KpecTH-
koM u T.0. (cm. prc. 9.5). O6o3nadeHus
TOYEK HOIKHBI ObITE pa3piCHEHBI B MOMC-
HUTENBHOH HaCTH QHArpaMMmel.

KoopauHaTHele OCH Kak LIKanbl 3Have-
Huit m300paxkaeMBIX BENHYMH  JIOJMCHEI
OHTL pa3menieHsl Ha rpaduueckHe HHTEp-
BAJIBI OJHMM W3 CICAYIOUMX crioco00B:

2) KOOpOMHATHOM ceTroit (cM. puc. 9.6);

6) nmenuTeNEHBIMU IITpUXaMH  (CM.
puc. 9.4);

B) COYeTaHHeM KOOPIHHATHON CeTKH H
NENHUTENBHBIX LUITPAXOB (CM. pHC. 9.4).

Juarpammel u rpaduku mns u3obpaxe-
HHA XxapakTepa 3aBHCHMOCTEH AOMyCKa-
eTCsl BLIIONHATE 0e3 1Kan 3HayeHHH BelH-
uuH (cM. puc. 9.3).

Uucna y mKaad CIeAyeT pasMellarb BHE
foNs JWarpaMMel ¥ pacnonarath FOpH30H-
TaJlIbHO.



BenuyHHbl, CBf3aHHBIE (DYHKIHOHAJE-
HOll 3ABHCHMOCTBIO, CHENyeT YKa3bIBaTh
OIHUM K3 CHEIYIOLHX Crocobos:

a) cumBonom (cM. puc. 9.3, 9.4);

6) HamveHoBaHWeM (cM. PHC. 9.5);

B) 3anucEi0 (PYHKIHMOHATBHONH 3aBHCH-
MOCTH (CM. pHc. 9.6).

O6o3HaueHye BeMMAHE (CHMBON) pa3-
MellaeTcsl ¥ CEpPelHHEl IIKaJibl C €€ BHell-
Hell CTOpOHEI, a TpH OOBEMHEHHH CHM-
posia ¢ efHHMueH M3MepeHHs B BHIE HpO-
6 — B koHUe wmKank (cm. puc. 9.4).
B auarpamMe Oe3 wkan oOo3HaueHHe

BEIIHMHHBL  Clefyer pasMmelmars BOm3y
CTPEJIKM, KOTOpO# 3aKAHYMBAETCH OCh.

ENMHALBI U3MEPEHUS HAHOCAT:

a) B KOHLEe LIKaJbl MEXAY MNOCAEIHHM
H TIPEIOCNENHAM YHCIaMH LIKanbl;

6) Bmecte ¢ 0603HAYCHHEM IIEpPEeMEH-
HOI BENMHYKMHBI NOCHAE 3anSTOol;

B) B KOHLE WKajkl MochAe MOCIenHero
4yMCcna B Buge OpobM, B YHCAMTENE KOTo-
poii 0603HaueHye BeNHYUHEL, & B 3HAMEHA-
TeNe ~— €AHHHLA M3MEPeHH L.

Ilepeceuenne Haurmcelt W JMHHHA Ha
amMarpaMme He gonyckaercs. IIpw Hemoc-
TATKE MECTa ClefyeT NpepHBaTh THHMIO,




Fmaga pecsTan

KOMNbIOTEPHOE BbINOJHEHUE KOHCTPYKTOPCKUX JOKYMEHTOB

10.1. Texunueckue cpepcrea
1 nporpamMmHoe obecneyeHue

KoMmrrorepHoe BHINONHEHHE KOHCTPYK-
TOPCKMX JIOKYMEHTOB TMpeArnonaraer, 4ro
pazpaborka H oQOpMIEHHE HOKYMEHTOB
MPOM3BO/AATCH C MWCTONB30BAHHEM TMEpPCO-
HAalBHOTO KOMMEBIOTEPA M JPYTHX YCT-
pOICTB, NOAKIOYAEMEIX K [E€PCOHATEHO-
My KOMNLIOTEPY M HEOOXOOHMBIX Hns
BBI[IOJIHEHHS JTOKYMEHTALWHM: TIPHHTEPOB
(neyataromux ~ YCTPOIHCTB), MONOTTEPOB
(rpatonoctponteneii), ckaHepoB (YHTaHO-
IMUX yCTPOHCTB) U Ap.

IlepcoHanbHell KOMIBIOTEP H COOTBET-
CTByIOIllee NpOrpaMMHOE obecrneyeHue co-
CTABJIAIOT KOMOBIOTEPHYK) CHCTEMY [IpOeK-
THPOBaHHS, KOTOpas HMMEeT pfj NpeuMy-
HIECTB [0 CPABHEHMIO C OOBIYHEIM pPyd-
HBIM MPOEKTHPOBAHHEM:

a) aBTOMATH3AUMA TPyAa KOHCTPYKTO-
pa B 4acTH BHIOJIHEHMS PACUETHEIX, 4ep-
TeXKHBX B opopMuTENBCKUX paboT;

6) BO3MOIKHOCTE 3IEKTPOHHOIO XpaHe-
HHSL JOKyMEHTOB U WX (parMeHToB, Y70
No3BOMSeT HMX pelaKTHpoBaTh H OHICTPO
pa3pabaTeiBaTh  JTOKYMEHTBI-aHaNord Mo
CYLLECTBYiOLHMM NPOTOTHIAM;

B) 203laHHEe TpexXMepHolf MOJenH pas-
pabaTriBacmoro o0neKTa, KOTOPYIO MOMKHO
0T00Opa3NTE HA Pa3HEIX BHIOBBIX 3KPaHax C
Pa3JHYHBIX TOYEK 3PEHHS W PasiMUHBIM
cnocoboM MPOELHPOBAHUS, T.e. CO3LaHHE
OpoeKluit ¥ BHIOB MOJIENM KAK B Iapan-
NENEHOM, TaK H B IIEHTPAILHOM MPOELMpO-
BAHUH;

r) OOMyYeHHE PpealuCTHYHBIX H300pa-
skeHUH NPOCKTHPYEMBIX OOBHEKTOB C yue-
TOM OCBEIUEHHS M IPEJMETOB OKpYXaio-
el 00CTaHOBKM,

I) BBIMYCK HeoOXOIMMOro KOJMYECTBa
INEKTPOHHLIX M OYMaXHHIX KOMMH a0Ky-
MEHTOB.

CyuecTByeT JNOCTATOHHOE KOMUYECTBO
MaKETOB MpOrpaMM Al KOMIMEIOTEPHOTO
npoexTupoBaius. Hanbonee nMoaHeIMA BO3-
MOXHOCTAMH ofnajaer naker AutoCAD.
Jror naker YyHmBepcaneH. Ero MoxnHo
WCMONb30BaTE JUIS BBEIMOMHEHHS Kak Tpa-
dbUYeCKAX JO0KYMEHTOB, TaK M TEKCTOBEIX,
Ho wauboneumit 3pdexr nonyuaercs npu
BBINONTHEHAW  YePTEKHO-KOHCTPYKTOPCKUX
pabort.

TekcToBBIE  KOHCTPYKTOpPCKWE  NOKY-
MEHTBI MOIYT OBITh TOATOTOBNEHH! B Auto-
CAD ¢ uCnonb30BAHHEM PEIaKTOpPa MHO-
roctpouHoro Tekcta (komanga «MTEXT»),
B KOTOPOM MpelycMOTpeHbl BeIfOp Napa-
MeTpOB 1pH(Ta, BLIpABHMBAHWE M pelak-
THPOBAHKE TEKCTA, YTO NMpPUONHUKAET €T0 K
TEKCTOBBIM penakTopam Microsoft Word.

IIns  BBINOJHEHHS  KOHCTPYKTOPCKHMX
pacyeToB B mpolecce uepuenus B Auto-
CAD sanoxen mnaker nporpamm AutoLISP,
ABIAIOIHiica Mogu(uKanHeH HM3BECTHOIO
sspika  LISP. Ocuopoii LISP sBnsercs
pafora co crnAckamMH MPOHM3BOILHOM K-
HBl M 3JieMeHTamp pasuoii mpuponkl. C
nomomelo  AutoLISP  MoxHO nmcathk
NpOrpaMMEl WM BBOIHTE MaTeMarTH4ie-
ckHe GOpMyJNEl, KOTOpHIE 3areM BHIMHC-
et AutoCAD. Jlns HammcaHus H OT/aAKH
NpOrpamMM M TPHIOKEHHH Ha s3blke Auto-
LISP B cocra AutoCAD2000 sBeaeHa
MHTerpupoBannas cpena (pemakrop) Visual-
LISP.

B mbpouecce co3maHMs KOHCTPYKTOp-
CKHX JOKYMEHTOB rpaduuecKHe, TCKCTO-
BLIC W pacueTHbie BO3MOXHOCTH Auto-
CAD wsoryrT OBITE 3HAaHUTENEHO pacllk-
PEHBL 3@ CYET HCHOJib30BAHMA JPYTHX



[akeToB NpOrpamMM, CBA3b C KOTOPEIMH
OCYIIECTBNAETCS  [IOCPEACTBOM TEXHONO-
run OLE (Object Linking and Embed-
ding). O1a TexHonorys nossonser, pabo-
Tas B OJHOM TAKETe NMPOTPaMM, BBIXOIWTH
B pyToil MaKeT W, Co3/aB TaM Tpebyemsii
(parMenT, NMEPEMECTHTh €0 B JOKYMEHT
niepeoro naxera. Tak, npy paspabotke 4ep-
Texa B AutoCAD MOXHO IOIOJIHHTE €ro
Tabnuuamy, cosnaHueiMu B MS Excel, iy
PACTPOBEIMH PHCYHKaMy M3 IPYTHX rpadu-
YECKMX PelaKTOpPOB.

Texnonorvrwp OLE  odeHs  ynobno
WCIONBL30BaTh TPH pa3paboTKe [OKYMEH-
TOB, COIepXKaIuX HARGOPMALNMIO, npen-
CTAaBNEHHYI0 B pasnuuHblX d¢opmax. 3to
OTHOCHTCA K  PacuyeTHO-TIOSACHHTEIBHBIM
3aMUCKaM M APYTMM TEKCTOBBIM JIOKYMEH-
TaM, COJAEPXAImMMM KpOME TEKCTa uep-
TEXH, PECYHKH, QOTOrpadvi, CXEMBI, Ha-
rpaMMBl B JPYTYH) MHQOPMALMIO, CO3MaH-
HYH) B Jpyrux mnakerax. CymlecTByiOllHe
TIAKETHl TIPOrpaMM  OPHEHTHPOBaHbLI Ha
00paboTKy oripepenenHoro Brna Hadopma-
uun. Tekcrosyio uHbopMauu yaobHee
oOpabaTeBare B TEKCTOBOM PpENaKTope,
nHampuMep, MS Word, a rpaduueckyro —
B CHIEUHMAITH3HPOBAHHBIX rpadHYecKix
penaxropax. Kaxknwii BHAL wuH(pOpPMaLMK
obpabaTeiBacTCA B CBOGM pENaKTope, a
3aT€M OHHM OOBCIMHSIOTCH B OLHOM JOKY-
MeHTe Texnonorueii OLE.

AutoCAD2000 u AutoCAD2002 cBs-
3aHel  OLE-TexHonorueii C TEKCTOBBIM
penaktopoM MS Word, 3anekTpOHHBIMH
Tabnunamu MS Excel, a uepe3 penakrop
VisualLISP Bo3MOkna 3arpyska ¢aiinos
A3blKa nporpaMMuposanus C++. Ilng ocy-
uiecTBnieHya B3anmogeicTera AutoCAD u
IPYTHX OTMEYEHHBIX NPOrPAMMHBIX TPO-
OYKTOB Ha KOMITBIOTEpE [OMKHA OHITE
YCTaHOBIIEHA ONEpauMOHHAA CHCTEMA C
napaMerpamMy He Huke yem Windows 98,
KoTOpas ocyecTsnser ynpasieHue ¢aii-
NOBOW CHCTEMOMH, 3anyckaeT M 3aBepriaer
paboTy npuKIaIHBIX TporpammM, obecnieun-
BA€T MH(OPMAIMOHHEIH CEPBHC.

Jlng Toro 4To6EI NEPCOHANELHEIH KOMNE-
I0TEp, NpedHa3sHavyeHHLIH [N BEINOJNHE-

HYfl KOHCTPYKTOPCKHX JOKYMEHTOB, Ok
cBoeo0Opa3sHbEIM 3NEKTPOHHEIM KyIIbMaHOM,
OH JIONEH COOTBETCTBOBATH OIpPENETCH-
HBIM TEeXHH4YECKMM TpeGoeanuaM. IlpHuem
TpeboBauua Oynyr Oonee XECTKHMHM IIpH
HeoOX0MMOCTH BEBILOJIHEHHS TIPOCTPaHCT-
BEHHOIO MOZENHPOBAHUA M MEHEE YKECTKUMM
npy CO3NAHMH JIBYXMEpHEIX 4YEpPTemeii
mnockoit rpaduku. Kpome toro, Tpebosa-
HHfL K KOMIIBKOTEPY 3aBHCAT OT MpOrpaMm-
Horo ofecriedenys, TpeHa3HaYeHHOT0 g
BHIITOJTHEHHS KOHCTPYKTOPCKHX paboT.

Hns cucTeMBl KOMIIBIOTEPHOIO TPOEK-
THpoBaaua AutoCAD2000 wmnmm  Auto-
CAD2002 cnenyeT MMETh MalIMHY Knacca
He ke Pentium II (300—400 MI'n) u
C OlEpaTHBHCH  TNaMATBID HE  MEHee
64 M0aiit. Ha ecTkoM JiMCKe MHOJKHO
6r1TE ceoOonno He menee 300 MOaiiT nox
nporpamMHoe obecreuenue W 100 Mbaiir
NoJl BpeMeHHnvle ¢aliNel, KOTOpHE co3[a-
H0TCS Bo BpeMs paboThl, KpoMe TOro, Crne-
AYET NpedyCMOTPETE MECTO [JIS XpaHEHMA
daiinos co3napaeMbIX TOKYMEHTOB.

Jlns kagecTBeHHOro oToOpaskeHHs rpa-
¢uueckoll HbOpMalLMK Ha IKpaHe MOHH-
TOp HOJKEH HMMETh CIEAYIOIMe Xapakre-
PHCTHKH: pa3Mep MO [MaroHaly — HE
menee 17 moiiMoB, paspewaniuad crocob-
HOCTE — 1024%768 ToOYeK, KOIMYECTBO
uBeToB — 256 u Gonee.

Hns ycranosku maketa AutoCAD kxom-
NeoTep nonxeH Owvrte 00OpymoBaH YCT-
poiicTBoM wyTtenmsi masepueix muckoB CD
ROM. Illupoko npuMeHsiemoe yCTpOWCTBO
Onsi YTEHHs W 3anucH uHopMalluH Ha
mickeTsl 3,5 mofiMa Moxer OKasarbCA
HEIOCTATOYHEIM IpH paspaloTke CIOX-
HBIX Ipa@QUYecKyx NOKYMEHTOB, 3aHHMalo-
mux Gonemoit obvem mamaTh. TloaTOMY
nenecoobpa3HO YCTAHOBHTE Ha KOMIIBIO-
TEP YCTPOWHCTBO Iisl 3anvcH MHGOPMALMH
Ha nasepueie auckn CD-Writer.

TMocnennue epcun AutoCAD 1o3so-
asroT obpabateiBath rpaduueckyo HRGOP-
MAaIHIo, TOMyYEHHY0 MYyTEM CKaHHpOBa-
HHS € OyMakHbIX Hocuteneii deprexell,
PHMCYHKOB, 3CKH30B M 1p. [TostoMy B 4HC-
ne mnepudepuitHBIX ycTpoiicTe pabouero



MECTa KOHCTPYKTOp@ JKENaTeNbHO MMETh
CKaHep.

PasButie cetv Internet mpuseno Kk
nosBiieHno GoNbLIOro KoNnu4ecTBa UHGOP-
MalluM, XpaHswelcs Ha calitax pa3nuy-
HeiX GupM m opranusauuit. Ecim o6opyno-
BaTh KOMIBIOTED MONEMOM M TIONKIFOYHTH
ero k Internet, To MMEETCs BO3MOKHOCTB,
He BEIxoOd u3 AutoCAD, mnonyvatsb
HHGOPMALHIO W3 BCEMHPHOH KOMIBIOTED-
HO} ceTH B mpouecce pa3paloTKi KOHCT-
PYKTOpPCKOro INOKYMEHTA. 1O pacliMpser
BO3MOHOCTH KOHCTPYWpOBaHHA M CO3-
J@eT AOTONHHTeNbHBle yneOcTBa U KOH-
CTPYKTOpa.

3aseparomuli  ITan  KOMIBIOTEPHOM
pa3paboTKH KOHCTPYKTOPCKHX JOKYMeH-
TOB COCTOMT B TEPEHOCE JNEKTPOHHOM
uHGopManBM M3 KoMMblOTEpa Ha Oymax-
Heli  nocutene. Jlng 3ToH  omepauun
HCHORE3YKOTCA CHEHHANBHEIE YCTPOHCTEA,
KOTOPBIE HA3bIBAKOTCA ITPHHTEPAMH H ILIOT-
tepamMid. HauGonee Lmpokoe npuMeHeHHE
HMEKOT B HACTOSAINEE BpeMms CTpyHHBIE H
Na3epHBIE TPUHTEPH], KOTOpHIE CHOCOGHBI
BOCIIPOM3BOJIMTE KaK TEKCTOBYIO, Tak H
rpadMuecKylo BHOPMaLHIO.

Crpyiinsle mnpuHTEphl paboTaloT 10
NMPHHLMIY «BhICTPENIMBAHMA» YEpHUN Ha
6ymary. CrpyiiHple MpMHTEpsl CIIOCOGHE
CO3ABATE ¥ YEPHO-OENBIE W 1IBETHHIE U30-
Opaxenus. HemoctarkoM cTPYHHBIX TPHH-

Prc. 10.1. Cxema 123¢pHOTO OpHETepa:

1 — nazeprbiit nuon; 2 — 3epkano; 3 — cBETOMYBCT-
purensubiil Oapaban; 4 — kouTeiiHep ¢ ToHepoMm;
5 — yucran GyMara; 6 — HarpeTslii poJiuk; 7 — npH-
wuMHoi ponnk; § — Gymara ¢ niolpaxkenneM

TCpoB sBNAETCs OONbINOM pacxonm Kap-
Tpumka (Kpacsimiedl KHIKOCTH) M HW3Kasg
MPOM3BOLUTENLHOCTE MO CPABHEHHIO ¢
Ja3epHEIMM NPHHTEPaMH.

B nasepubix mpunTepax (puc. 10.1)
HCIIONIL3YETCH CBOHCTBO MarepHaioB HiMe-
HATE CBOH HOBEPXHOCTHBIH 3NEKTpHye-
CKHH 3apfJl B 3aBUCHMOCTH OT OCBEINIEHHO-
ctv. OCHOBHBIMM 4HacTAMM KOHCTPYKUKH
JIA3EPHOTO INPHHTEPA ABNSIOTCH Na3epHBIH
IMon, Bpamammeecs 3epkano v ¢otouys-
CTBUTENEHEIN Oapabad HiK JeHTa.

IlpHHTEpPEl MCTIONB3YKOTCA, B OCHOB-
HOM, JUIA CO3NaHMA NOKYMEHTOB Ha Oymare
¢opvara A4 ums A3. JlokymeHTsl Gonb-
wero ¢opmaTa H3roTABIMBAOTCH Ha TUIOT-
Tepax.

B omnuume or NpHHTEpa, OCHOBHOE
Ha3HAuYeHME KOTOpPOTO COCTOMT B Hevara-
HHH TeKcTa Ha Oymare, nmnoTTepsl IpelHa-
3HAYEHBI, NpPeXJIe BCEro, I MOCTPOSHUS
rpaduueckux wzobpaxenuii. IlnoTTephl
HENSTCA Ha MuaHueTHble ¥ 6apabannbie.

[nanwernsle  mnortepsl  (puc. 10.2)
CTPOSAT PHCYHKH Ha nHcte OymarH, pacro-
JIO’KEHHOM Ha CHeUMAJIbHOM IJIOCKOM CTOJIe
(mnanmete). Bymara ynep:kuBaeTcs Ha
CTONlE C I[IOMOLILIO 3NIEKTPOCTATHYECKOrO
3apsaa, BaKyymMa WM HaTskeHus. Bposne
CTONna TO CHEHalbHBIM HATPaBIAIOIINM
nepemMelaercs kaperka. Ha xkaperke ycra-
HOBJICHA ITHLIYINas rojioBKa, KoTopas, B
CBOK OYepelb, MOXeT [epeMelaTscs
BAONE KapeTkH. Ilepo MOKeT IMOIHHMATECA
W OMyCKaTeCs. YacTo BMECTO OfIHOrO mepa

Pre. 10.2. Inanmetrnsidi niorTep:
| — nanpasnawowme; 2 — KapeTka, 3 — Mepes;
4 — 6ymara
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2 3
N ha
C l- 1 ]
; < .l Iy
a °\‘\_i

Puc. 10.4. BapaGauuniii naortep:
I — panpapssionme; 2 — KapeTKa, 3 — MMMy
y3en; 4 — 6ymara; § — Gapaban

TIPEMEHAOTCA HECKONIBKO mnepbLes pasHOH
TONIIHHLL ¥ pa3HOIo 1BETA.

VYerpolicTBo NMILymIeH ronoBKH TOKa-
3aHO Ha puc. 10.3. B kopnyce / pacrnono-
XeHo mepo 2. ITumymmii y3en 3 ycraHos-
JN€H B LEHTpHpYIOLIEH BTynke fKOps 4,
KOTOpas mNpH TPONYCKAHHM TOKa 4Epes
o0MOTKY § omyckaercs, mnpeononesas
COTpPOTHBIEHHE NPYIKHHEL 6.

PasMepel nnaHmieTa B TAKMX [JIOTTE-
pax usMeHAIOTCH B Tipegenax ot 30x45 cMm
(dopmar A3) mo — 2x3 M.

bapabauusie  rnotrepunl  (puc. 10.4)
pucywoT nsobpaxeHue Ha Oymare, CBepHy-

Toli B pyJIOH ¥ TYro HaTsaHyTo# Ha Oapa-
OaH. BapaGaH MOMKET BpamaTbCs BOKPYr
ceoeli oc B o0omx HarpasneHusax. Harg-
wenue Oymare o0ecrieuuBacTCs Iojak-
my¥M ¥ TpHEMHBEIM ponukamH. [lo kpasm
pynoua Oymary umeercs repdopaims s
NpenoTBpalIeHHs Npockanb3bBanmns. Tlepo
JBIKeTCA Tioriepek Gymard M MOXET Top-
auMaTecs M onyckarecd. [lupuna 6ymarn
30—90 cm.

10.2. 3neMeHTH NoNL3OBATENLCKOro
nurepdeiica

PaGota KoHCTpykTopa B cHCTeme Auto-
CAD 2000 naumnaercs ¢ BbIOOpa pexuma
craproBoii 3arpy3ku (puc. 10.5).

[Tyrkr MeHio «OTKpEITHE dYepTexan
MpeNIoNaraeT, YTO CYINECTBYET HaYaThbiH

paHee uepTex, paboTy Haj KOTOPEIM clie-
nyet npomomkuTe. TTyHkT «Cosmanue ‘IEP—.

TCKa» CncoyeT NMpHMEHHTb, KOrda Ha4yhHa-

ercad pabora Hag HOBHIM 4eprexoM. Ecnu
He0OX0OHMO BEITIONIHHTE HEPTEX MO Ofpe-
JENICHHBIM TpaBHUnaM OoQOpMIIEHHS, TOrna
HCNIONB3YOT TYHKT «Beibop Liabnowan.
B s10M cny4ae BoiOupaercsa mabnon, xpa-
usmpiics B manke «Template (Lla6-
noHel)». B 3To# ke manke xpaHsTcs roto-
Bele (JOPMATEl 4EPTERHOro NHCTA C paM-
KOH ¥ OCHOBHO! HamlIHCBIO TO 3aJaHHBIM
crannapram: ANSI (CIIA), ISO (Mexny-

napomnsie craumaptel), DIN (Iepmanud), §

JIS (SAnonns), TOCT (Poccus). Jins HazHa-
yeHHA OOIINX TlapaMeTpoB 4epTexna, TaKHX
KaK e[WHMIBI W3MEpPEHHA JIMHEHHBIX H
YITIOBBIX Benu4uH, TpeOyemas TO4YHOCTH
BEJIMYMH, HaYajo OTCYETa M HaIpaBlicHHEC
YITIOB, pa3Mepel YepTexa, HCnonp3yloT
nyHKT «HacTpoiika napaMeTpoB».

Tlocne BeiGopa mynkra «Co3lanye 4ep-
Teka» M Haxarnsa kaonkn «OK» oTKphIBa-
eTcd OCHOBHOE pafoyee OKHO CHCTEMBEI
AutoCAD, B KkOTOpPOM OCYIIECTBIAETCH
nocTpoene ueprtexka (pue. 10.6). Ilpn
BEIOOpE Apyrux TNyHKTOB 3arpy304HOrO
OKkHa pafouee OKHO TIOABIAETCA IOCHE I

JIOTIONHUTENBHOIO IHAJIOTA € KOMITBKOTCPOM.



Buifop walinona

Omkpeimue sepmexa

Co3doHue yepmexa

Hacmpoika napoqempob

Paofowas zpaduveckos 3oHo

Pue, 10.6. PaGoyee oxno AutoCAD

Paboyas rpaduueckas 30H2 B OKHe
AutoCAD — 3T0 OCHOBHAs 4acTh HKpaHa,
B KOTOpOH HNPOWUCXOOMT BHINOJNHEHUE “ep-
TeKa.

B caMOM Bepxy O3KpaHa HaxonuTci
CTpPOKa 3arojIOBKa J, aHAJIOrHMYHAs CTPOKE
sarojioBka oboro  Windows-npuoxe-
Hus. Cpasy nonm Heli CTpoKa CHCTEMHOIO

MEeHI0 2, cOCTOsIIas U3 3aroNoBKOB HUCTIA-
JAIoIMX MEHIO:

@Daiin (File) — onepauuu ¢ dainamu

Ipasxa (Edit) — pabora ¢ Oydepom,
OTMEHHTh, CTEPeTh.

Buo (View) — mnpocMoTp Heprexa,
HacTpoiika uHTEepdetica.

Bemasxa (Insert) — Beraska (parMeHTOB.



@opmam (Format) — HacTpoiika ane-
MEHTOB HepTexka.

Hucmpymernmer (Tools) — HacTpoiika
npouecca YepueHHs.

Yepuenue (Draw) — BBIMCpUMBAHHC
NpUMHTHBOB.

Pasmeper  (Dimensjion) — HaHeceHue
pa3Mepos.

Hamenume (Modify) — n3menenve
¢OpMBL H PacrioNOKEHIS TIPUMHTHBOB,

Oxcnpecc (Express) — [OMONTHHTENE-
Hete (yHKIHH,

Oxno (Window) — onHOBpeMEHHOE

pasMellEHe HECKOIIBKHX HepTexeii.

ITomowe (Help) — crpaska mo Auto-
CAD).

Tlanenu wuHcTpymMeHTOB B AutoCAD
odopmIieHsl TaK e, Kak maHenu B MS
Office. Ha puc. 10.6 nokasaHbl cClenyo-
M€ TIaHenRH MHCTPYMCHTOB: CTaHOapTHas
3, ceoiicTBa 0ObEKTa 4, YEpUEHHE J, U3ME-
HUTE 6. Ka)ias U3 KHOIMOK NaHenel 03Ha-
YyaeT BIIONHE OTPENENEHHOE AeHCTBHE IpH
BEITIOTHEHHH MEPTEkKa.

B xomaHzHOH cTpoke 7 NpOMCXOOMT
JManor 1one30BaTens ¢ CHcTemoil Auto-
CAD. 3pece orobpaxaloTcd KOMaHIBI
BEITIONHEHHA YEPTEKHBIX ONEpaunit ¥ BBO-
IATCS C KIaBHaTypbl HeoOxomumele Tapa-
METPEI 3THX KOMaH[I.

B nesoM HmkRem yriny paboueil rpadu-
4eCkoil 30HBI K300paxkeHa MHKTOrpaMma
oceil xoopmunar. Ock X 3KpaHa Hampas-
JIEHa BJONE TOPH3OHTANBHOH KPOMKM
3KpaHa, ock Y — BIONb BEPTHKAILHOI
kpomkn. Ock Z HampasieHa Ha Habmona-
Tens. OCHOBHas CHCTEMa KOOPJIMHAT, B KOTO-
poil mo ymomuauHH) HauuHaetcs pafora,
Ha3BIBAETCA Mupoeoti. 1Ipu OBUKEHMH yKa-
3aTensi MBIIH TI0 TpaduyeckoMy 3KpaHy
CUETYUK KOOPIOMHAT & CUMTHIBAET TEKY-
LK€ KOOPLMHATEL W BHIBOAHT HX B IIEBOM
HH)KHEM YFIIY B CTPOKE C KHONKaMM pEKK-
MOB. AGCONKOTHEIE KOODIMHATEI OTCUHTHI-
BAIOTCA OT MNEpeKpecTHs HHKTOIPaMMBl,
PacrionoxeHHOH B JIEBOM HMKHEM yIny
paboueii rpaduueckoli 3o0HbL Paccmarpy-
BaeMas CHUCTeMa KoopnuHar oBo3HauaeTcs
WCS, wuro osmauaer World Coordinate
System (MupoBas cHcTeMa KOODMHHAT).

BBox KOOpIHHAT MOXKET OBITh BBHITIOJNIHEH B
npsaMoyronsHoM dopmare — X, ¥, Z miy
TIONAPHOM (LMIHHAPHYECKOM) — # < 4, Z,
e r — paigmyc, £ A4 — yron B rpagycax
TIPOTHB 4YacOBOIf CTPENKH OT Npenslaynieii
To4UKH. OTHOCHTENEHEIE KOOPOWHATHI 32/a-
0T CMEICHHE HOBOH TOYKH OT NMOCHEHe}
BBCIEHHOH ToukH, B 3toM cinyuae mnepey
KOOpOHHATAMH WCTIONB3YETCA 3HAK «(@».
Hanpumep: @dx, dy, dz (npupamenue
koopauHar X, I, 7).

Ctpoka pexuMOB 9 CONEPKHT KHOMKH:
LA (SNAP), CETKA (GRID), OFTO
(ORTHO), IIOJIAP (POLAR), BHIPB
(OSNAP), CJIE] (OTRACK), BECIIHH*
(LWT), MOJEJIE* (MODEL). KHorka
IIJAT nozeonser mepeMelark Kypcop Mo
3KpaHy C ONpPELETICHHEIM 1IAaroM IO BEPTH-
kany u ropusontand. Koonka CETKA
BKITIOYaeT OTOOpaxaeMylo Ha 3KpaHe CeTky
W3 TOYEK C OINPEeNeNICHHEIM pPacCTOSHUEM
Mex1y HMMM. MOXKHO CYMTATh, YTO
CETKA ananorv4na IUCTY, NHHOBAHHOH
Oymaru B knetouky. Pexum OPTO mo3so-
nfeT nepeMeLlaThes Kypcopy TOJIBKO [0
BEPTHKanAM W ropusoHTamaM. Pexom
ITOJIAP  npeobpasyer  npsiMOYroJbHbIH
pexuv OPTC B KOCOYronbHblif pexuM
C 3a0aHHEIM YITIOM HAaKJIOHa KOOpIMHAT-
HBIX THHHHA.

Ocoboro BHUMaHUA 3aCnyKMUBaeT
pexuM BAIPB (BHIpaBHHBAHME), KOTOpEIH
OCYHIECTBASET NPHBA3KY Kypcopa K Xapak-
TEPHEIM TOYKaM rpaQHYecKnx NIpHMHUTH-
BOB: Ha4yaJi0, KOHEIl MJIM CEPENMHA OTPE3Ka,
LIEHTP HyTH WM OKPY)KHOCTH, Kacarenb-
Has K OKPYXHOCTH M Ip. DTOT pexHM
O4YCHb ymoGeH NpH pasNHYHEIX TeoMeTpH-
HECKHX NOCTPOCHUAX.

Ilpn noctpoeHnr 0OLEKTOB B PEHKHMME
BLIPB BO3MOXHO YKa3saHHE OTHOCHTENDb-
HBIX MOJIPHBIX KOODJMHAT NPOMENKYTOY-
HBIX TOueKk ¢ mnomomplo knomku CJIEA
(oTCRnEeXKHUBaHHE).

Knonka BECJIHH (Bec nuHHH) — 3T0
TONLUMHA THHUAM YEepTexa, KOTopas MOXET
6BITE HE TOKa3aHa B IIPOLECCE NMOCTPOCHHA
yeprexxa. Knonka MOJJE/IB no3BonseT

*Ha puc. 10.6 He NoKa3aH.



NEPEKTOYarTsCs M3  TPEXMEPHOTO  Tpo-
CTPaHCTBa MOCTPOEHUA MOAENH B [IBYXMCp-
HOE 1pocTpancrso nucta Gymarn (Layout).

10.3. MocTpoeHune yepTexeit U cXxeM Ha
3KpaHe KomnbioTepa

Ina cospamms wepremxell M CxeM B
AutoCAD ucnonw3yercs npHHuMn rpadu-
YECKHX NPHMUTHBOB (Hanbosiee MoOBropsie-
MEIX 3MIEMEHTOB UEPTENKA), KOTOpEIE Xpa-
HATCA B MaMATH NAKETd M BHI3EIBAIOTCA HA
3KpaH no Mepe Heobxormmmocth. Ilauens
UHCTPYMEHTOB UYepuenue (cM. puc. 10.6)
TIpENyCMaTpuBaeT cieAyromue rpaduye-
CKME IIPHMHTHBEL

TOYKM W OTPE3KH TPAMBIX Pa3H4HOrO
Ha4yepTaHHsd; OKPYKHOCTH; IyTH OKPYHO-
CTeH;  NpaBHIBHBIC  MHOTOYIONBHMKH,
INIMIICE]; IOMaHkIe, COCTOALIHE M3 OTpe3-
KOB NpSIMEIX H AYT OKpYXHOCTElH NOCTOsfH-
HO¥ ¥ nepeMeHHOH TONIHHE; ITPHXOBKA
CCUCHMI; ITMHEHHLIE B YINOBEIE pa3MEpEHI;
IOTIYCKH Ha pasMepsl i (popMy aeranei;

o0beMHblE TPHMHTHBBL AN MOCTPOE-
HUA TPEXMEPHBIX Mozenell (IOBEpPXHOCTH H
reOMETpHYECKHE TENa);

NpPUMMTHBEL, CO3I0aBaEMBIE TONL30BATE-
JieM H 3amHceiBacMbie B OuOnMoTEKy CHc-
TeMEl (OnoKn);

n300paxeHus, NOMYYEHHBIE Ha Mpenbl-
OyIHX 3Tanax TpoeKTHpPOBaHHA M TOIie-
Kalue nansHeimeit obpabotke.

Ipardeckie NMPHMHTHBE! B IPOIIECCE
NOCTPOERMs YepTexna MoryT GelTh npeob-
pa3oBaHbl B TIOMELIEHBI B HY)KHOE MECTO
co3naBaeEMOro veptexa. g Itoro cyie-
CTBYIOT KHONKH pPENAKTHPOBaHMA (CM.
nanens Hamenumeo, puc. 10.6):

CTHPaHHE H BOCCTAHOBIEHHE Cly4ainO
CTEPTHIX OOBEKTOB;

NUMHEWHOE U YINOBOE NEPEMEIIEHE;

KOTTHPOBAHHE;

CO3[aHME 3epKallbHBIX OTpaKeHHIT;

MaclwTaOMpOBaHHE TI0  pa3HIHBIM
HanpaelieHHAM;

H3MEHEHUe LBeta W THIIA NHHUM ¢par-
MeHTa U300paskenus*;

CO3J8HHE MPAMOYIONbLHLIX M KPYTIOBBHIX
MacCHBOB;

BHITIOJIHEHHE
yrnos¥;

OTPHCOBKA MONCOHBIX (QHryp;

CIAKHBAHME JIOMAHBIX JTHHMIT.

Oco6oe MecTo 3aHUMaloT KOMaHIb s
paboThl ¢ NpOCTPaHCTBEHHBIMH TPUMUTH-
BaMV, KOTOpHIE B JOMONHEHWE K PACCMOT-
PEHHEIM  KOMaHmam  penakTHpOBaHms
TO3BONISIIOT IIPOM3BOLMTE OMEPAUNH OObe-
IIAHEHN, BEIYHTAHWUS, NEPECEUCHNA, CO3/a-
BATh pa3pesbl ¥ CEHEHMA M CTPOMTH MHOro-
obpasHele GOPMEl TBEPABIX TEN paznny-
HBIMM criocobamm.

Cucrema Ti0o3BONAET CTPOHMTH mmoGoe
KONHYECTBO BHIOB Tpexmeprore obbekta,
ynanser HeBUAMMEIE THHMH, CO3MaeT aKco-
HOMETPHYECKHE, NEPCIIEKTHBHEIE M peans-
CTHYHBIE M300paXkeHUs ¢ YUETOM TeK-
CTYPEI MaTEpHAJNa H OCBEILEHHA.

Iloctpoenue w300pajxenns 3aJaHHOro
M3e/M HA DKpaHE KOMIBLIOTEPA MOXKET
OBITE BEITIONIHCHO IBYMSA Criocofami:

1. KOHCTpYKTOp BBOAMT B MaMSATH KOM-
NbIOTEPA MHQOPMAIMID JUI NOCTPOEHMs
OTACABHBIX BHIOB KOHCTPYMPYEMOIO Mpeil-
MeTra, Kak TIpH KjaccHYeckoM crocobe
OymaxHoro npoektuposanus. Ilpn 3TOM
criocobe BBenEHHas WHGOPMAUHA B TMaMATH
KOMITEIOTEPA HE CBfi3aHa B E€IUHYIO [pO-
CTpPaHCTBEHHYI0 Monmenr npenmerta. [lns
nionyyenns apyrux eunos (FOCT 2.305-68)
1 akcoHomeTpuyecknx npoekunii (FOCT
2.317-69) Tpebyercs  OOMONHUTENLHOE
MOCTPOEHHE.

2. KOHCTPYKTOpP BBOAMT B MamATh KOM-
NbIOTEPAE UHGOPMALHMIO O MPOCTPaHCTBEH-
HOH CTpYKType TIpOeKTHpyeMoro mpef-
MeTa, Ha OCHOBAHHHM KOTOpOH B NaMATH
KOMIIBK)TEpa co3aeTcs obbeMHas MOLENb
npeamera. Co3nannas MOLENs MOKET OHITH
fpeNCTaBlieHa Ha 3KpaHe KOMILIOTEpa B
mobolt npoekuMu: MpAMOYIONBHOH, aKCo-
HOMeTpHYECKOH KN TiepcrieKTuBHOM. T1pH
HeobxonMMOCTH  MOXKHO  ITOBOP@4MBaTh
MOIENE BOKPYT N0GOH OCH HIM TOUKH Anif

dacok ¥ cKpyrieHue

*Ha puc, 10.6 ve nokazaHo,
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Puc. 10.7. BLINOHEHHBIH

B AutoCAD

Yeprewx  geTals,

CO3[aHus JOTIONHUTENBHBIX BHJOB, BHIION-
HHTH pasIMYHBIE pa3’pesbl M CEYEHUHA, UTO-
6Bl MOKa3aTh BHYTPEHHIOK (opmy. MoxHO
pacronOXKHTh Ha IKPaHE HECKOJIBKO BHIIOB
JUIsi CO3IAHMs KoMIUIekeHoro yeprexa. Flpu
HeOOXOMMMOCTH MOAENH MOKHO IpHIATh
BHJI PEaJIMCTMYECKOTO W300paskeHHs C Ha-
JIOEHHEM TeHel OT Maaalomero CBeTa.

Ha puc. 10.7 riokazan KIACCHYECKHH
4EpTEK JIETAIH, BHINIOJIHEHHBIH CpeACTBa-
vt AutoCAD. Ha uyepresxe npeictaBieHsl
OB rpockuuy., Bcee 3meMeHTEl uepTexa:
HAYEPTaHHE JIMHMWHA, WX TONIHHA, BHIION-
HEHHE IUTPUXOBKH, BHINONHEHHE paspesa,
HAHECEHHE pa3sMEpPOB — COOTBETCTBYHT
cranpapraMm ECKJl. Ilpu BeImonHeHuw uep-

190

5o

Texa AutoCAD 6bln BCHONB30BaH Kak as-
TOMATH3HPOBAHHEIH YepPTEKHHK.

Hekotopeie 0coOeHHOCTH BHINONHEHMs
yepreskHerx pabor B AutoCAD coctosT g
cnenyromenm. Jns ynofGcTea TOCTpOEHHR
HCIIONE3YETCA HECKOMBKO CII0EB M3o0pake-
HMA JUIs SNEMEHTOB YEPTEkKd C Pasmmdy-
HeIME JTiHEAME Tio TOCT 2.303-68:

1) cnoif «Ocu» — TOHKME IITPHXIIYHK-~
THPHEIE MHHNY;
2) cnoii  «Kowmyp» —  CILIOIIHEIE

JIHHMH TpeOyeMoH TONLIMHEL

3) cnoit «lllmpuxoexa» — CIUIOUIHEE
TOHKHE JIMHHUH;

4) cnoit «Pasmeper» — CIJIOLIHEIE TOH-
KHE TUHHM, TEKCT, CTPEJIKH.

Kaxplil ciol CyIIEcTByeT HE3aBHCH-
Mo oT apyrux cnoes (puc. 10.8). Ha uep-
Tex MOryT OBITE BBI3BAHBI OTHENEBHEIC
CIOM MIIM MX coueTaHus. Jind HarmsnHo-
CTM TIOCTPOCHMS B Ka){IOM ClOE MOTYT
OBITE MPUMEHEHBI JIHHHH Pa3HOro LIBETA.

Ilpy BHITTOTHEHMH IITPHXOBKH OMNepa-
TOpY He TpelyeTcd IPOBOOMTE KAXKOYHO
JHHUIO IITpUXOBaHMA. JlocTarouHo yka-
38Tk THN IITPHUXOBKM (Yron HaiJioHa
NHMHEUH M pacCTOSHME MEXTY HHUMM), @ Tak-
3Ke 00/1acTh ITPHXOBKH.

120

Puc. 10.8. Crnon:

a — OCH; 6 — KOHTYp; 8 — IITPHXOBKA; 2 — pa3Mepsl
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Jnis HaHeceHMA IMHeiiHoro pasmepa
HeoOXonMMO  yKasark Kpalinpe TOYKH
OTpe3Ka M IONOXKEHHE pasMepHOi JIMHUH.
AutoCAD n3Mepser AJMHY OTpe3ka, HaHO-
CAT Ha 4YepTeX BHIHOCHEIE M pasMepHbIE
JHHUH, CTPEJKH H pasMepHsie yucna. Jlns
YIIOBOTO pa3Mepa ClieNyeT ykasarh orpa-
HHYUBAOIINE JIYdH W MTONOXKEHHE pasMep-
HOH myrn. YUroOb HaHeCTH pajuyc HIH
IIHaMETp, IOCTaTO4YHO YKa3aTh COOTBETCT-
BYIOLIYIO IyTY WM OKPYXHOCTS,

Koncrpyuposanne o00neMHOH MOZenH
JETaH, pacCMOTPEHHOMH BhIIE, OCYLIECT-
BiIsiercs ¢ nomollsio onepaimii AutoCAD
C OOBEMHBIMM TEOMETPHYECKUMH TEJAMH
(Bynesa anrebpa).

IMpu paccmorpeHHn (OpMEL JETanu
MOXHO BBIIENHTH CHENYIOLIME IEOMETpH-
dyeckHe TeNa: HWIHHOpP, cdepa, npuima.
BHyTpH netand BBINIONHEHB! OTBEPCTHA
B BHJle HEPECEKAOLIMXCH LHIHHIPOB.

KoncrpyuposaHvie MOOENH TIPOH3BO-
IHTCA B CACAYIOLIEM OPSIKE:

1. TloctpoeHne TreOMeTPHYECKHX Tell,
COCTABIAOLIMX MOJIENE.

2. PasmelieHue MX B 33/JaHHOM B3aHM-
HOM pacroIOKeHHH,

3. BemonHenue onepauyu «O6benuHe-
HHE», MOCHE KOTOpPOH BCE COCTaBNSAIOLLIHE
reoMeTpUUecKye Tena OObENUHAIOTCH B OfHY
JieTank.

4. TlocTpoeHue NBYX B3aUMHO TEPHEHINR-
KYTAPHBIX LITMHAPOR, MO (JOPME COOTBETCT-

Puc. 10.9. O6nemuan Moaeas JETRIN

BYIOIMX OTBEPCTHSM B  KOHCTPYHPYeMoik
JIETANH, ¥ pa3MelieHye UX BHYTPH NeTaiy,

5. BeinonHeHne onepauu «BelupTa-
HHE», [0CNE KOTOpOH BHYTPH Jeramu
ofpasytorcs TpeQyemble LMIMHAPHYECKHS
OTBEPCTHA.

6. Jlis HarsAOHOCTH B CO3JaHHOM
MOZICJIM  BBIOJIHCH pa3pe3, IOKa3HBA0-
@i BHYTPEHHHE OTBEPCTHS M HX B3aHM-
HOE pacnojioKeHHe.

Pesynerar nocTpoeHHs TNOKazaH Ha
puc. 10.9. '

Cnenyer 3aMernTh, 4TO BeCh NPOLIECC
KOHCTpYHpoBaHus netam (cM. puce, 10.9)
He TpebyeT CnelnankHOro MpOrpaMMHpO-
BaHMA M TO NPONOIDKUTENLHOCTH 3aHMMa-
eT HECKOJIbKO MHMHYT.

Jina ocMoTpa MOAEMH C pPasHBIX CTO-
POH HCIONb3yeTcs onepanus «JluHamude-
CKHii BHMA», KOTOpas NO3BONAET BpaillaTh
n3o0pakeHne MOIENM Ha JSKpaHe H
BrIOparh Haubonee paLMOHaNBHEIH BHO Ha
yeprexe. Onepanmy peaibHOro BPEMEHU
«I[TanopamupoBanue» M «Macrabuposa-
HHE» JIAl0T BO3MOXHOCTL PaclONOKHTh
KOHCTPYMPYEMYIO Mofens B Tpebyemom
MecTe 3Kpana B TpebyeMoM macintabe.

Jina naneueiieii paboTel umeercst BO3-
MOKHOCTb IOKa3arb pa3jIMHHBIE MPOEKUMU
HOCTPOEHHOI Mozne/nu B BUAS OPOBOJIOYHO-
ro kapkaca (puc. 10.10 u 10.11) uin B pea-
muctyHOM 1306paxenun (puc. 10.12).

KoHCTpyupopanue cxeMbl Kakoro-mubo
YCTpOHCTBA Ha SKpaHe JUCIes METOaMYe-
CKH OCYLIECTBIAETCS TAK JKe, Kak ™
HOCTPOEHKE IHIOcKoro deprexa. I'padude-
CKAMH DBNEMEHTAMH CXEMBl SBIIOTCH
yclioBHEIE rpadudeckre 0003HAYMEHHA 3Ii€-
MEHTOB, COEHNMHAIOLUIME UX JHMHHA H Oyk-
BEHHO-IA(POBLIE 0603HAYCHHS.

TTocKobKY TepedeHs YCIOBHEIX rpadu-
YeCKHX M300paKCHUIT ONpeneiieH COOTBET-
CTBYIOIMMY CTaHIapTaMK, leliecoobpa3Ho
cosnars rpaduveckyro GubnMoTeKy 3THX
ob03HaueHnil, KOTOpas XpaHMTCA B NAMATH
KomTiBIOTEpa. TIpH MOCTPOCHHM CXEMBI Cile-
IyeT 1o HeoOXOXMMOCTH BEI3BIBATH Ha 9K-
paH Tpebyemoe oO003HaYEHHE 3IIEMEHTa
CXEMBI ¥ TIOMENaTh €r0 B COOTBETCTBYIO-
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Puc. 10.10. Hsobpaxenne npoposnoumoli Monenm
B Tpex npoexiunx
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Puc. 10.11. HaoGpamenme uposonoumoii Momemm
B H3oMeTpHYeCKoll npoexnn

€€ MECTO HA 3KpaHe. 3areM NpPOBOIUTCH
COCNMHEHNHE YCHOBHEIX IpadHYecKnx H30-
OpaxeHnit JHMHMAMU CBS3M W HAHECEHWE
GykeenHO-1udpoBLIX 0603HAYEHHIL.

Ilpumep nocTpoeHUs CXEMBI TOKa3aH
puc. 10.13,

B saxmodenme crmeayer CKasarh, 4ro
AutoCAD sengerca Haubolice Mnonmynsp-
HBIM MTAKEeTOM 110 amoma'rmnpo:aannomy
NPOEKTHPOBAHUID ¥ NPHMEHHM NS peie-

Puc, 10.12. Peammcraunce niobpaxenne ofneMuofi
Moflens B Tpex MPoeKnHAX
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Puc. 10.13. TlocTpoenme 3jekTpuueckoli CXeMul
B AmoCAD

Hus  GONBIIMHCTBA  KOHCTPYKTOPCKHX
337184, KOTOpBIE PEeNIAKTCH TPaIHLHOHHEE"
MH METONaMH C BBIMIONIHEHHEM dYepTexei
U CXEM.

ITaker AutoCAD nmocToaHHO COBEpIIEH-

CTByeTCs ¥ AONOJNHACTCH HOBBIMH BO3MOX-



HOCTsMH. B Hacrosiliee Bpemsi BeinyLieHA
Bepeust AutoCAD 2004, npepnasnauesHas
s paGorel B OMEPaUMOHHOM cpeme MS
Windows XP  Professional (mpodec-
cHoranbHas) ¥ MS Windows XP Home
Edition (momaursnee HCronb30BaHue).

B nocnemuee Bpems IOSBHNOCE HOCTa-
TOYHO OONBILIOE KONMYECTBO TIPOrpaMMHBIX
IPOJIYKTOB, KOTOPBIE COBEPLICHCTBYIOT
H Pa3BUBAIOT MPOLECC [POECKTHPOBAHUA
B HaripaBlieHHy OOBEMHOTO ITPOEKTHPOBE-
HMA, YIPOLIEHWA BBITYCKA [IOKYMEHTAI[HK
¥ VCTMIONb30BAHMS aHUMaIIMH.

Oro mpexne Bcero Mechanical Desk-
top 6 Power Pack, koTopelii sBnseTcs mps-
MeIM npopomxkeHseM AutoCAD 2002 wu
NpeOHa’HaueH NS CO3NaHWs TPEXMEPHBIX
MapaMEeTPHYECKNX TBEPHOTENEHBIX MOJe-
neit moboi CIOKHOCTH, BBEIMONHEHHs cOo-
PO4HBIX  Y3]I0B M3 CHOPOEKTHPOBAHHEIX
neranell M yNpOMIEHHOTO BHITIYCKa KOHCT-
PYKTOpCKO#l JIOKyMEHTauu¥ no paspabo-
TZHHBIM JETansM H cOopKaM.

Ouenb On¥M3Kk0 MO CBOMM BO3MOMKHO-
craM k Mechanical Desktop 6 Power Pack
croutr naket Autodesk Inventor 6, koto-
PhIH OXBATHIBAET BCE ITANbI KOHCTPYHpOBa-
HHA — OT MOCTPOCHHS HAYALHOrO 3CKH-
3a MOZIENH JIO BBHIMYyCKa KOHCTPYKTOPCKO#H
NOKYMEHTAUMH M CO30aHWA aHMMannoH-
HEIX PONMKOB IUIfl TMPE3EHTALHIH ¥ HILTIOCT-
paumii K MHCTpYKLMAM 1o cOopke u obcny-
KHBAHWIO pa3zpaboTaHHOH KOHCTPYKLHH.
Bnarogapd HOBOMY NpMHLMIY TIOCTpOe-
HHA [ONB30BATENECKOT0 HHTEepdelica KOH-
CTPYKTOpPY TpPENOCT4B/IEHA YHHKANBHAL
BO3MOJKHOCTH  CKOHLEHTPHpPOBaTb  CBOE
BHHMa@HME Ha TBOPYECKOM [porecce. 3To
CHENAHO 34 CYET TOro, YTO HA KamIOoM
jTane  MPOCKTHPOBAHHA  TIONE30BATEMEO
IPEIOCTABNSAOTCA HMMEHHO TE€ KOMAHIEL,
KOTOpElE MPUMEHNME! B IAHHEL MOMEHT.

OGa mnaketa: Mechanical Desktop 6
Power Pack u Autodesk Inventor 6 umeror
npAMYIo CBA3b ¢ naketom AutoCAD 2002,
dafinel BCEX TPEX MaKeTOB JIETkO B3aUMHO
3KCHOPTHPYIOTCH W WMIOPTUPYHOTCA.

3acnyKHBAKOT TAKKe BHUMAHHUS KOHCT-
pyktopckue nakete PRO/Engineer wild-
fire, Solid Works, P-CAD, KOMIIAC,

10.4. Odopmnenue KOHCTPYKTOPCKUX
AOKYMEHTOB

HzrotoBnenne GyMaXKHbIX KOMWit KOH-
CTPYKTOPCKHX IOKYMEHTOB TIPH  KOMIIb-
FOTEPHOM TIPOEKTHPOBAHHM TPOM3BOLMTCS
Ha TIpHHTEpax M mnorrepax (rpadono-
CIPOMTEJINX).

TekcTOBBHIE  KOHCTPYKTOPCKHE — JIOKY-
MEHTHl (crienHuKaumy, BeIOMOCTH, Tal-
JNHLE ¥ T.T.) PEKOMEHIYETCS BBIMONIHATH
H& MPHHTEpax, TPW 3TOM OOIYCKAETCH HE
HAHOCHTH Ha Toje ¢QopMaTa TIOpH3OH-
TanbHBIX W BEPTHKAIBHBIX JIMHMH, CTpPOK
H rpad.

I'padyueckne KOHCTPYKTOPCKME HOKY-
MEHTHl — YepTekH H CXeMbl — Lenecood-
pa3HO BHIMONHATH HA I'PadOroOCTPOUTENSX.
Bo3MOkHO  BHIMORHEHWE  rpaduuecKkux
JOKYMEHTOB Ha TIPMHTEpax INpH YCJIOBMH,
410 rpadHuyecKkie BO3MOXKHOCTH [2HHOIO
npuHTepa  00ecreuMBalOT  [OCTATOYHO
KayecTBeHHoe M3o0paxeHue. K  TakuMm
NpUHTEPaM OTHOCHTCH J@3epHble M CTpyi-
Hele  npunrtepsl.  [Ipy  HeobxomMMOCTH
JIOIyCKaeTcsl pyyuHas nopaboTka qOKyMEHTa.

KOHCTpYKTOpCKKE NOKYMEHTHI (MEpTEXH
H CXCMBI), BHINIONTHEHHBIC ABTOMaTH3HpO-
BAHHEIM CIIOCOGOM ¢ MOMOMIBIO TpadMIecKHX
ycrpoiicts Boieofa JBM, jpomkHbl yrnosne-
TeOpsTH Tpebopanuam [OCT 2.004-88, xoto-
pbIff  pacIpoCTpaHfi€TCA Ha Bce OTPacnH
NPOMBIITIEHHOCTH.

JIoKyMeHTEl cCrleflyeT BHIOJHATE Ha
nuctax ¢opmaros o FOCT 2.301-68%,

Macwrtabul  m3o0panennii  cnemyer
BelGupats w3 paga no ['OCT 2.302-68%.
JlonyckaeTcs Takke NpPHMEHATE Mac-
wTabsl YMEHBLIEHHWA 1in W yBEIHYEHHA
m:l, Tne » AOMKHO OBITH LETEIM YHCIOM.

JIuHMH uyeprexa cCnenyer fpPHMEHATh
B coorBercTBHE ¢ I'OCT 2.303-68* ¢ y4e-
TOM Clley oM TpeOOBaHHii:

a) TONIMHA  CHNOIHOH  OCHOBHOH
JIMHHHE s poinkHa Obrtb ot 0,5 Ho 1 MM;
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Puc, 10.14, Jlunns o6peisa
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Puc. 10.15. H3obpaxenne KORCTPYKTHBHBLIX 3Jie-
MEHTOB:

a — [pH py4HOM BHINIOJHEHHK; § — NpPK 8BTOMATH-
3HPOBAHHOM BHITIOJHEHHH

.
.

Puc. 10.16. Hexawueuwe 3avepuennnix obiaac-
Tei:

a — py4Ho€ BENIONHEHWE, § — ABTOMATHIHPOBAH-
HOE BHTIONHEHHE

6)

[x45°

6) ronumHa cnnomHol ToHKOH, BOIHE-
CTOH, INTPUXOBOH W IITPHUXIYHKTHPHOMH
JHyH DomkHa OeTe ot 8/3 mo s/2;

B) JMMHUK 0OpHIBa, JIMHUK pasrpaHiye-
HMA BHIla M pa3pe3a HeoOXomMMO BEIION-
HATE CIUIONIHON ToHKOI muumeil ¢ wino-
Mamu (puc. 10.14);

r) MPH BHITOJIHEHUW WITPUXMYHKTHp-
HOM NWHWM TOYKM CNELyeT 3aMEHATH
MTPHXaMy JNUHOH 1—2 Mm.

Ilpy noctpoeHun w3obpaxenuit M
YCIOBHHX 0003Ha4eHHil aBTOMATH3IHPOBaH-
HEIM criocofom cirefiyer 110 BO3MOXHOCTH
WCKMoYaTh rpaduueckne KOHCTPYKTHB-
HEIE 3JIEMEHTHI, OcTaBlss OYKBEHHO-uMd-
poBeie o6o3Hayenuns (puc. 10.15). Cnemy-
€T UCKIOYATE 3a4epPHEHHBIE 06/1aCcTH B TeX
clyyYasx, Korma 370 HE HPMBENET K Heol-
HO3HauHOMy nounrManuio (puc. 10.16).

15—30°

2,5min

Puc. 10.17. Heaauepuenuas crpenxa

Ycnobuoe ofo3noyeHue

AN

Puc. 10.18. I'padHueckan touKa

Ilpu BHINONHEHWM YepTekell W CXem
JHONYCKAETCA:

BHIONHATE JUTHHY IUTPHXOB B IITPUXO-
BBIX W IUTPHXIYHKTHPHEIX JHHHUAX [1OCTO-
SHHOI, HE3aBHCHMO OT pa3mepoB u300pa-
HKEHHA

nepeceKars U 3aKaHYMBaTh IITPHXIYHK-
THPHHIE THHWY HE TOJNBKO INTPHXAMH;

3AMEHATh TOYKY HE3auepHEHHBIM KBaJ-
paToM co cTopoHOH pa3mepams ot 1/15 no
1/10 pasmepa wpudra h;

BHIIOJIHATE 32YEPHEHHBIE CTPENKH Ha
uyepTexe B BHE HE3AYEPHEHHOTO TpPE-
yroneHuka {puc. 10.17);

3aKaHYNBATE JIMHHIO-BEIHOCKY, [epece-
KAKOLLYI0 KOHTYp W300paweHus U He OTBO-
IMMYK) OT Kakoli-nuGo nuHum rpaduge-
ckoff TOYKOl B BHIOe mOepeKkpecTHd
(puc. 10.18);

MECTO HRHECEHHs MApKHPOBaHHA WIH
KnefiMa Ha ueprexkax M300paxars TOUKOH
B BHIE NEPEKPECTHSL.

IlpH BLINONHEHHW 4YepTexeH H CXeM
TexHuyeckue TpeboBanus, Tabnuilbl K OpY-
ryl0o TEKCTOBYI0 HH(DOPMAUMIO JOIyCKa-
eTca TOMEaTh Ha OTASNBHEIX JUCTaX
tdopmara A3 u A4 u HyMepoBaTb WX Kak
[EpBLIE UK NOCNENYIOIIHE JIHCThL.

BykBhl, uppel ¥ 3HAKH B HOKYMEHTaX

nonxHel cooTsercTBoBare NOCT 2.304-68,
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Puc. 10.19. BapianTel KomnbloTepuoil pacnewarky rpaduyeckoii AHArpaMMbl:
a — rpaduK; § — CHCTOrpaMMa; & — TOHeqHas JMATPAMMA; 2 — JIENCCTKOBas JHAarpaMMa (TCPMHL0I0THA
MS Excel)



JlonyckatoTcs W Apyrue WpHGTH 1pu
YCTIOBHH OJHO3HaYHOCTH MOHMMAHUS KaX-
[I0TO CMBOTIA,

Bo3MOMXKHEI CIIEAYIOIIHNE 3ATHCH:

BMmecro: Jonyckaercs:

4 ABC/KMP

0,25 0.25

Jx xxx0,5

23 2xx(-3)

200°0.03 200 (—0,03)

44 Al A1)
YcTaHaBnuBaOTCA CNEOYHOLHE pasMephl

mpudra no Beicore: 2,5; 3; 5; 7; 10 MM
W Jlanee yepes 5 MM.

B rmoxazatensx JOeNneHuWil, WHAeKcax,
npefeNnbHBIX OTKNOHEHMAX BENHYMH M ApO-
6fX ¢ ropusoHTanRHOIl ApobHOH ueproli
CNeflyeT TMPWUMEHATH WPHPT, KOTOPBIM
HAHOCATCH HALMUCH, UM TUPHDT MpeasiIy-
IEro MeHbLIEro pasMepa.

B TexHuuyeckn ¥ 3koHOMWuecku oboc-
HOBaHHBIX CNy4yasX JOIYCKAETCA [MpHMe-
HATH WPUQTH ¢ HECTAHAAPTHHIM HAYepTa-
HHEM, @ Takike CTpO4YHEle OYKBEI PyCCKOro
W NIAaTHHCKOTC andaBUTOB.

OcHoBHas HAANKCh JOKYMEHTA JOMKHA
COOTBETCTBOBaTe  Tpebosanmam  ['OCT
2.104-68*.

Ilpu pasbuBke Mo IOKyMEHTA Ha 30HEI
pasfiensiolilie OTMETKH CHEAYET paimMe-
MaTh HA PaBHBIX PaccTOAHMAX H 0003Ha-
YaTh MONYYaloWMecs YYacTKH: [0 ropu-
30HTAJIM — CJIeBA HATpPABO TOPAAKOBHIMH
HOMEpaMH, HaYyWHas C €QWHHLL U COXpa-
HAS [OCTONHHBIM HHCIIO 3HAKOE B HOMEPE,
Hanpumep: 01, 02, ... 11, 12, .., 31,32 u
T.J4.,, MO BEPTHKANM — CBEpPXY BHU3 MpoO-
NHCHLIMI OYKBAaMH JNaTHHCKOTO andasura,
kpome GykB O u 1, ecnu ouM rpaduuecku
HEOTJIMYHMH OT HYNA W efHHHUEL

OGo3uayeHne 30HBI [IOMKHO COCTOATHL M3
OyxBrl 1 1D, Hanpumep A03, B24 w r.1.

Ecny pOKyMEHT BHINONHEH H2 IBYX H
fonee MCTAX, HYMEpaiHa 30H N0 TOPH30H-

Tany Jo/kHa OBITH CKBO3HOH B ripenenax
JIOKYMEHTA U B TNOPSAKE HOMEPOB JIUCTOB,

IlpaRuna BRIIOJHEHMS CXEM aBTOMaru-
3UPOBAaHHEIM  criocofoM  YCTaHaBIlUBaer
T'OCT 2.701-84.

TeKkcTOBBIE HOKYMEHTHl (IOACHUTENL-
HBlE 3a0WCKH, TEXHHYEeCKHE YCIOBHS, OIH-
CaHWs, WHCTPYKLMM U T.IL.) CONEPHKAT Ipa-
¢uyeckunif Marepuan B BHAE TIpadyMKoB H
JnarpaMM, UNNCTpHpYIOMUH Kakue-muGo
(YHKLUOHANBHBIE  3aBHCHMOCTH.  JTH
HUTOCTPALMH ~ MOXKHO  BEIOONHATE ¢
ucnons3oBaHvem mnakera AutoCAD wumn
anekTpoHHeIX Tabmui, Excel. VYkazauubie
[aKETHl MO3RONAIOT BHINONHATL WITIOCTpa-
MK ¢ cobmojiennem TpeboBaHuH, u3no-
EeHHBIX B M. 9 «TeKCTOBHE AOKYMEHTHI).
Ha puc. 10.19 npuBenes npumMep BHINON-
HEHMsA MANIOCTpalliM B TEKCTOBOM JIOKY-
MeHTe aBTOMATH3HPOBAHHEIM  criocobom
¢ cobmoneHuneM BceX TpeboBammii odopm-
nenust. [lpumep Bremmonuedn B Microsoft
Excel 2000.

E

10.5. I'Ipdrpauman AOKYMEHTauua

BrinonueHHe KOHCTPYKTOPCKHX JIOKY-
MEHTOB KOMIBIOTEPHBIM Crioco0OM He orpa-
HHYHMBAETCS MCHONL30BAHHEM CYIHECTBYIO-
LIMX NporpaMMHEIX MponykToB. B npolecce
KOHCTpYKTOpcKoii paboThl MoryT OBITE CO3-
I@HEl HOBLIE [1POrpaMMbl WK [AaKETHl Mpo-

rpamMm, pacmupstonine BO3MOM¥HOCTH
CYIUeCTBYIOIIHX [1AKETOB. Co3naBaemas
nporpaMmMHas JNOKYMEHTaLHA JoJKHa

COOTBETCTEOBATH ONpPENENeHHbIM TpeboBa-
HUAM W JIo/bkHA ObITh oOdopMmieHa 00
onpefieNIeHHbIM YCIOBHAM.

KoMnnekc rocynapcTBEHHHIX CTaHaap-
TOB, YCTaHABNMBAIOIMX B3aUMOCBS3aHHEIE
npasuna pazpaborkh, odopmneHns u obpa-
LICHHS TIPOrpaMM M HpOrpaMMHOM AOKY-
MEHTAIuM, coctaBnserT EnmHyio cucteMy
nporpamMHoil fokymentauun (ECIII).

IlporpaMmHbie OKYMEHTBI COHEpPIKAT
cBefleHns, HeoOxoAHMEIE [N pa3paboTKH,
W3rOTOBNEHHSA, CONPOBOMXACHUA M 3KCONya-
TAlLUU NPOrPaMM.




K mnporpaMMHEIM [JIOKYMEHTaM OTHO-
cares (TOCT 19.101-77):

1) cneumdukalus, conepxaluas cBene-
HHUA O COCTagpe nporpammMel H JOKYMEHTa-
L1H Ha Hee;

2) BefloMocTE HepikaTelNell MOANMHHE-
KOB;

3) TeKcT nporpamMMel, BKJIKOYaKOLIHIA
3aMuch MPOrpaMMe! ¢ HeoOXOMMMEIMH KOM-
MEHTapHsAMHY;

4) onMcanve TNPOTpaMMBL,  CONEpHKa-
liee CBeleHUs O JIOTMYeCKOoi CTPYKTYpe H
(YHKLUMOHMPOBAHIK [IPOrpaMMEl;

5) mporpamma ¥ MeTOAMKA MCTILITAHUIA;

6) TexHHYECKOe 3aiaHne;

7) nosicHWTEeNbHAS 3aMicKa, BKIIOYAI0-
Masd cxeMy ainropurma, ofllee OnucaHHe
anmroputMa B (MIH) (PYHKLUMOHUPOBAHHS
NporpaMMel, a Takxe o0OCHOBAHWE NpUHA-
TBIX TEXHHYECKHX H TeXHHMKO-3KOHOMHYe-
CKHX pELUEHMIl;

8) okcrulyaTallMOHHEIE JIOKYMEHTBI, K
KOTOPHIM OTHOCATCH OpMYJSp, PyKOBOI-
CTBO CHCTEMHOIO mpOrpaMMECTa, PyKOBOJI-
CTBO MPOTPaMMHCTa, PYKOBOICTBO Onepa-
TOpa, ONHCaHue AIBIKA U JIp.

B nporpaMMHBIX IOKYMEHTaX MCTIONb-
3YKOTCA CNEAYIOILME CXEMBIL:

1) maHHBIX, KOTOpad oTOoCpaXer MyThk
JaHHEIX HOpH pelUeHHH 3303y W Onpene-
nsieT 3tanel oOpalOTKH, a TakKe pasimuy-
HBIE IPHMEHAEMBIE HOCHTENM;

2) nporpaMMEel, KoTOpas OTOOpaxkaeT
HOCNENOBaTeNbHOCTE  onepauuii B Mpo-
rpaMme;

3) paborm cHcTEMEI, kOoTOpas orobpa-
XAET YNpPABEHHE OHEpAlKEAMH W HOTOK
JIAHHEIX B CHCTEME;

4) paaMMopielicTBHA NporpaMM, KoTOpas
0oT0o0pakaeT MyTk aKTHRALME MpPOTPaMM M
B3aHMOJIEifiCTBIA ¢  COOTBETCTBYIOI[MMM
JIAHHBIMH;

5) pecypcoB cucTeMBbl, KOTOpas 0ToOpa-
*aeT KOH(QUrypauuio ONOKOB [2HHEIX M
obGpabarpIBatoliuX GNokoB, TpebyeMyio IS
peneHus 3amaqy WK HaGopa 3ajaa4.

IlpaBuyia BBINOJIHEHUS CXEM AllMOPHT-
MOB, TIporpaMM, N2HHBIX U CHCTEM, & Takoke
NpHMEHEHHE B HUX YCIOBHBIX 0BG03Hade-

Huit  ycramasnuBaer ['OCT  19.701.90
(MCO 5807-85).

CxemBl airopurMoB, IpOrpaMM, AaHHEIX
H CHCTEM COCTOST M3 CHMBOIIOB, KPATKOro
HOACHUTENLHOTO TEKCTa W COEAHHHTENE-
HbIX JIHHUHA. CHMBONBI — 3TO YCNOBHEIE
rpaduueckue o003HAYEHHS ITIEMEHTOB, H3
KOTOPEIX COCTOAT CXeMEBl. Pasnuuaiorca
CNeNyIoIHe rPYNIEl CHMBOJIOB: CHMBOJB]
JAHHBIX, CHMBOJIEl MOpoOLEeccd, ClELHals-
Hble CHMBOJIEL. CHMBOJEI IZHHHIX (OCHOB-
Hble M creluidyuyeckde) NPHBENECHH Ha
puc. 10.20 u 10.21.

Haubonee ynorpeburenbHble CHMBOISI
npoLecca npencrasneHsl Ha puc. 10.22.

Cumeon «Ilpouecc» NpumMeHsETCs UM
obo3HayeHHs omepauMy MM CpynOul one-
palLuii, B pe3y/ibTaTe KOTOPBIX H3MEHAETCH
3Ha4yeHve, GopMa TNpefcTaBNeHHs MM pac-

[ (]

Puc. 10.20. OcioBiibie CHMBOJIBI JAHHBIX:
@ — HOCMTENb IaHHBIX He onpeacneH; f — AAHHLIE
B BHIe, MPHIOAHOM Ui 06paboTku

2 E,;f

(]
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Puc. 10.21. CnexudHueckHe CHMBOBI JAHHBIX?

a — OlepATUBHOE 3ANOMHHAIICE YCTPOHCTBO,
6 — 3anoMHHAIOIEE YCTPOHCTBO C NOCNie]0Bare/lh-
HBIM JOCTYHOM;, 8 — 3aNOMHMHAIONIEE YCTPOHCTBO
C MpAMEIM JOCTYNOM; 2 — KapTa; 0 — JOKYMEHT;
e — py4Hoii BBOA, ¢ — OyMaxHas NEHTA; 3 — JHUC~
nnei; ¥ — MATHHETHBIA THCK
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Puc. 10.22. Cumeoiisl nponecca:
a — mpoliecc; § — Npenonpefe/eHHb MpoLecc;
6 — py4Has Onepaius; 2 — pellieHHe; 0 — MOAro-
TOBKZ; ¢ — rpaHmila LHKIa

)

IONIOXEHHE JIAaHHBIX (Oneparop IpHCBauBa-
HMS H Jp.).

Cumeon «Ilpenonpenenenneit mnpo-
lecc» TNpHMEHseTcs TPH HUCTIONL30BaHHH
CO3JAHHBLIX pAHEEe H OTAENEHO ONMCAHHBIX
aNropuTMOB UNM nporpaMm (Oneparop BbI-
30Ba NOANPOrpaMm).

Cumbon «Pyunas omepalius» oroGpa-
waeT Mmoboil mpoliecc, BHIONHAEMBIH Ye-
JIOBEKOM.

Cumeon «Pemenuey» wcnone3yercs mis
yKa3aHud HanpaBleHus Opoliecca B 3aBH-
CHUMOCTH OT HEKOTOpBIX YCNOBHii (ycnoB-
HBll  apudmernueckuii WM NOrudecKuii
oneparop).

Cumson «IlooroToBkay oroGpakaer
MOIM(MKALMIO KOMaHIBl MIH FPYHIEL KO-
MaH[ C UeNsi0 BO3ACHCTBHA Ha HEKOTO-
pyro nocnenyomyo GpyHKLMI.

Cumson «I'pannia 1ukna», cocrosmmi
U3 NBYX 4acTeii, orofpaxaer Hayano U Ko-
Hell HHKna. YCnoBHe /A HHHIMATIH3Al[HH,
NpUpamenys, 3aBepIleHus U ApYrux
NPOLECCOB OMEMAETCA BHYTPH CUMBONA B
Hayalle WM B KOHLE B 3aBHCHMOCTH OT
pacmonoxeHys omepaluM, MNpoBepAtowei
YCIOBHe.

K cneumansHeIM CHMBON2M OTHOCATCS
«Coemvuutensy, «Tepmuuatop» H «Kom-
meHTapuity (puc. 10.23).

CumBon  «CoenuHuTens» 0TO6paxaer
BEIXOI B 4YacTk CXeMEI M BXOJA U3 Apyroi

G 2

Puc. 10.23. Cnenuannable CHMBOBI:
4 — COeJHHHTENb, 6 — TEPMMHATOP; 8 — KOMMEH-
TApHH

1 E4
VOZR [u,a

Puc. 10.24. Ucnonwiosapne coenpupTeacH

YacTH 3TOH cXeMbl H HCIONB3YETCH M
o0 pbiBa JTMHYH CBA3H W NPONOJDKEHUS €€ B
JpyromM mecre. Tlpumep HaHEeCeHMs 3TOrO
CHMBONA Ha ODOpBAHHBIE NUHHUM MOTOKA
nokasad Ha puc. 10.24.

Cumeon «Tepmunarop» orobpaxaer
BEIXOJI BO BHEIIHIOW Cpemy W BXOL H3
BHEIUHEH cpensl. 3TOT CHMBON KCIONB3Y-
eTcs AN yKa3aHus Hauana, OKOHYAHMA,
npepelBaH#s Mpolecca oOpaGoTkM JaH-
HBIX MJIH BBIMOJTHEHUS MPOrPAMMBEL.

CrMBon «KoMMeHTapwilh» npHMEHAIOT
Jns poGaBneHws OMHCATENBHEIX [OACHE-
HHii unH npuMevyaHuii. CHMBON HCNONB3Y-
eTci, eclH MOACHEHHE He T[oMellaeTcs
BHYTpH rpaduyeckoro cumpona. CumBOH
NMoMenaeT Ha CBODOIHOM MecTe cXeMEl H
COEIHHAIOT IMYHKTHPHOH JIMHKHEH ¢ nosAc-
HseMBIM CHMBOJIOM,

Pasmepsl CHMBONOB Ha3zHayaloTcs U3
cnenyolux coobpaxenuii. Menpimii reo-
MeTpHYecKuil paimep CHMBONa KOMMEHTa-
pus (32 UCKIIOMEHMEM COeMHHTENEH
nycka — ocTaHoBa) BbifHpaerca u3 psaia
10, 15, 20 ... mMm. CoorHomenuwe 6omnb-
IUEro W MeHBIIero pasMepoB JOJIXHO
coctapnaTe 1,5. Pacronoxende CHMBOJIOB
Ha CXEMe JOJKHO COOTBETCTBOBATH MpHBE-
HeHHOMY Ha puc. 10.20—10.23.
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Puc. 10.25. Cxema nporpammai

CxemBl JOIKHBI OBITH BBINOJHEHBI Ha
mictax cranpaptHoro dopmara mo [OCT
2.301-68.

BHyTpH CHMBOJIOB HMJH pPALOM C HHMH
NOMEIHAIOTC]  3allcH, clyXamme s
YTOYHEHHS BEIONHAEMEIX QyHKLMI. 3anH-
CH BBITONHAKTCA MAIIHHONMCEIO ¢ ONHHM
HHTEPBATOM HIIH YEPTEHHEIM MIPU(TOM.

Kaxnplii cuMBon nomikeH uMerbk 000-
3HayeHue, KOTOpoe MOMENIAeTcs B pas3phi-
Beé KOHTYpa cHMBoNa., OOo3HauyeHHE CHM-
BOMIAa MOKET COCTOATH M3 KOOPJMHAT 30HBI
nuera, B KOTOpoil pasmetnied cuMBon (cwm.
prc. 10.24), umu  wuMers  nOpAAKOBEI
HoMep (puc. 10.25).

JIuHMM 1MOTOKA, CBA3LIBAIOIIHE CHM-
BOJIBL, JOMXHEL GBITh MapauiebHEl JTHHHAM

pamku ¢opmara nucra. Hanpapneuue
JUHHI [OTOKAa CBEpXy BHM3 H ClieBa
HAnpaBo FPHHATO 32 OCHOBHOE W CTper-
Kamu He ofo3Hadaercs. B octanbmbix cy-
Yyasgx HamnpaeleHue nuHUH oGos3Hayary
cTpenkoif oOszarensHO. Paccrosnue mex-
Oy T[apaiieNbHBIME JHHHAMH  TOTOKa
JOKHO ObITe HE MEHEe 3 MM, Mexnuy
OCTAJBHEIMH  CHMBOJIaMH HE MeHee
5 MM (cM. puc. 10.25).

Obmue TpeboBaHuis K obOpMIIEHHIO
TIPOTPAMMHEIX TOKYMEHTOB Uil BBIUHCITH-
TENBHBIX MAallMH, KOMIJIEKCOR H CHCTEM
Juia mo60ro crioco0a BRINONHEHHS YCTa-
Hasnueaer ['OCT 19.105-78.

INporpaMmHBIii TOKYMEHT MOXeET OBITh
NPEJCTARNCH Ha PA3NIMYHBIX THHAX HOCHTE-
Tell JadHbIX.

ConepkaHue  NporpaMMHOIO  JIOKY-
MEHTA pa3jensercd Ha CIEeAyHLIHE YCIOB-
HBIE YACTH: 8) TUTYJLHYK; 6) uHdopmaun-
OHHYI0; B) OCHOBHYIO; T) perucTparlmio
H3MEHEHHI.

BEINONHEHHe Me4aTHOro MPOrpaMMHOrO
rokymenra (FOCT 19.106-78) ocymecrt-
BIAETCS ONHHM W3 CIelyoluX ctiocoboB:

a) MalUWHOMHCHBEIM — Ha oawoll cto-
pOHe JHCcTa Yepe3 ABa UHTepBana;

0) MallMHHBIM — Ha OJIHOW CTOpOHE
nHcTa, OPHIOAHBEIM K MHAKpOQUIBEMHPOBa-
HHIO;

B) THnorpadckumM.

Marepuanel nporpaMMHOTO NOKYMEHTa
pacnonaraloT B OnpeneneHHoil nocnenosa-
TENBHOCTH:

THTYNBHAS HAcTh: JIMCT YTBEPMKASHUSA,
THTYJTBHELH JIHCT;

v OpPMAIIMOHHAA YacTh: AHHOTAIIMIA,
JIUCT cONlepIKaHus;
OCHOBHAd YacTb: TEKCT JIOKYMEHTa

(c pucyHkamy, TaOMMLAMY | T.11.);

YacTh pEerucTpauul H3IMEHEHWil: JHCT
perucTpatny usMeHeHHH.

Ipr HEoOXOAAMOCTH B OCHOBHYIO
YacTh Moclle TeKeTa JOKyMEHTa BKIoYa-
0T TpHJIOKEeHMS, [MepeYyHH TEepMHHOB,
COKpAILEHHi, pHCYHKOB M TabNui, npen-




meTHbIH YyKazaTellb, MEpPeYHH CCBITOYHBIX
JNOKYMEHTOB, CHMBOJIOB H YHCIOBBIX K03¢-
$UIHEHTOB.

OCHOBHEIM  MpOTPaMMHBIM  IOKYMEH-
TOM JAJiA  KOMIIOHEHTOB, TPHMEHIEMbIX
CAMOCTOATENEHO, H JIA KOMILIEKCOB SBISA-
ercs cnetm@ukaiusa (TOCT 19.202-78).

JIng KOMIOHEHTOB, HE HMEHIOUX CIIe-
M UKALMY, OCHOBHEIM  MPOrpaMMHbLIM
JIOKyMEHTOM fiBISeTcs « TeKCT nporpaMmaDy.

Cretpdukanus B obmeM cIy4ae JOMKHA
colepXaTk pasfiensl: a) JOKYMeHTAlus;
6) KOMITNIEKCH]; B) KOMITOHEHTEL.

B pasmen «JlokyMeHTallUA» BHOCHT
nporpaMMHble  IOKYMEHTH Ha JlaHHyio
nporpamMMy, Kpome cnetH$HKalMH U Tex-
HHYECKOTO 3aJlaHMfA, B IOpNIKE BO3PaCTa-
HHA KOJa HOKYMEHTa, BXOISALIEro B 000-
3HavyeHHe. Jlajiee 3anHCHIBAIOT 3aHMCTBO-
BaHHLIE TPOrPaMMHBIE JOKYMEHTHL. 3Ja-
MHCH TIPOM3BONUTCS B MOpAAKe BO3pacTa-
HHA KOJIOB OpraHM3aluii (mpeanpusTHii) —
paspabOTUYHKOB H fiajiee B TIOPAJKe BO3pac-
TAHHA KOOa HOKYMEHTZ, BXOJAMIETO B 060-
3navende noxymenta (cm. OCT 19.101-
77, TOCT 19.103-77).



NPUNOXEHUE 1

MNepeyeHb cTaHAAPTOB OHONMOTEYHOMY M H3ZaTEeNbCKOMY  Jemy
(CCBU]I), CucreMs! pa3pabOTKM H IOCTaB-

B 1abn. IM1.1—II1.5 npusenenst 060- . NpOAyKLMK Ha npomssorcrso (CPITIT),
3HAYEHHd M HaHMEHOBaHHA Haubonee Eyunolt CHOTeMbI TPOrPAMMHOH [0KyMeti-

ynorpebHTensHeIX  cranjaproB  EpuHoli

CHCTEMBl  KOHCTPYKTOPCKOH JOKyMeHTa- L GLAH (BELUD, Llepenens: cocyannen o
uin (ECKJI), CucTeMB NMpOEKTHOH HOKy- AGHHBIM  yKasaTend: locynapcTBeHHbIe
MeHTalmu mo crpomtensctsy (CITIIC), cranpapT «Ykasarens 2001» (mo cocros-

CucreMsl cTaHgapToB N0 HHQopmarmy, HHwo Ha 1 saBapa 2001 r). B 4-x 1.

Tabnuua I11.1. Cranpaprst ECKJA

F%GE%&E%{EEI HaumenosaHue
2.001-93  [Obmmie nonoXkKeHHsA

2.004-88 | Obmme TpeOGOBAHMA K BHITIONTHEHHIO KOHCTPYKTOPCKHMX M TEXHONOMHMECKUX AOKYMEHTOR
Ha nedYararoumux H rpadugeckux yerpoiicteax pesoga 3BM

2.101-68* |Buasl u3genwit

2.102-68* |Buael 4 KOMIUIEKTHOCTS KOHCTPYKTOPCKHX AOKYMEHTORB
2.103-68* |Cranuu paspaboTku

2.104-68* | OcHosHLIE HaONKCH

2.105-95 |O6mue TpeGonaHUs K TEKCTOBBIM IIOKYMEHTaM
2.106-96 | TexcTOBBIE JOKYMEHTEL

2.109-73  |OcHosHele TPeGOBAHHS K YCPTEXKaM

2.111-68* |HopMokoHTpom

2.113-75* |Tpynnoesie u Gazosble KOHCTPYKTOPCKHE JICKYMEHTE]
2.114-95  |TexmuueckHe yCIOBUA

2.118-73* | Texumnde cKOE NpeAIOKEHHE

2.119-73* | Dcxu3Hbli NpoekT

2.120-73*  |Texnumeckuit npoekt

2.123-93  |KoMmiexTHOCTHL KOHCTPYKTOPCKEX JOKYMEHTOB Ha TNeYaTHBIE UIATh! P aBTOMaTH3HPO-
BaHHOM MPOEKTHPOBAHMN

2.201-80  [UGosnaueHre uanenni ¥ KOHCTPYKTOPCKHX JOKYMEHTOB
Ob6wue npaeuna eLINOTHENUR Yepmedicet

2.301-68* |®opmark
2.302-68* |Macwtabel
2.303-68* |Munun
2.304-81* |Lpudrer yueprexHsie
2.305-68** |H300pakennn — BUIEL, pa3peskl, CEYCHHS
2.306-68* |OGo3nauenns rpadHuECKHX MATEPHAJIOB M NIPABHAJa MX HAHCCEHHA HA YepTekax
2.307-68* |HawxeceHue pasMepoB H npedcNEHBIX OTKIOREHUH
I 2.308-79* |YkazanHe Ha uepTexax AOMycKos GOPMEL M pacnonoxents NosepxHocTeit

2.309-73* |OGo3uaueHwe 1WEPOXOBATOCTH NOBEPXHOCTEH!

P



TTpodonmcenue mabn. IT],}

O603Ha4eHHE

——

TOCT, ECKJL HauMeHoRaHHe

7.310-68* |Hanecente na ueprekax 050IHEMEHMI NOKPLITHI, TEPMUYECKOH 1 APYTAX BHAOB 00paGoTky
2.311-68* |Hzobpaxenne pe3nbnl
2.312-72* | Vcnoerble w3obpaxkenns u 0603Ha4EHHA WBOB CBAPHEIX CoenHHEHNTT
2.313-82  |VYcnoBueie u306paxennn 1 0603HaUEHNA HEPAYLEMHEBIX COEIHHEHUH
2.314-68* |Ykasanus Ha yepTe})axX 0 MAPKHPOBAHHH M KNEHMEHHM H3ZeTHi
2.315-68* |Hzo6paxenns yNpoueHHLIE H YCIOBHEIE KPENEKHBIX AcTaneH
2.316-68* [IIpaBuna HaHECEHHA HA YEPTEXAX HAMKCEH, Texunyeckux TpeGorarnit 1 Tabnuu
2.317-69* | AKCOHOMETPHYIECKHE NPOCKIIAM
2.318-81* [IIpaBuna ynpomeHHOIO HAHCCEHHS Pa3MEPOB OTBEPCTHIH
2320-82  |IIpapuna HanecenHs pa3MEpPOB, TOMYCKOB H NOCATOK KOHYCOB
2.321-84 [O6o3Hauenus GyxkBeHHEIE

Ipaguna seinonnenus sepmexcell paInusKeix usoerutt
2.401-68* |I[IpaBuna BRINONHEHWS YCPTCKEH NPyxUH
2.402-68* | Ycnosnule H3oOpaxeHus 3y0UaThiX Konec, peex, YCPBAKOB 1 3BE3N0YEK UEMHEIX rnepenay
2.403-75* |IIpaBuna BeINONHCHHUSA uepTexKeH LMIMHAPHYECKHX 3y0uaTrix Konec
2.406-76*% (IIpaBuna BRINOAHEHUS YEPTENEH WHIHHAPHYECKMX YEPBIKOB H YePRIuHBIX KONEC
2.408-68* |TIpasmuna BEINONHEHNS pabo4kX YepTekeH 3BE3N0YEK, NPUBOMHLIX PONHKOB H BTY TO4HBIX

nenel
2.409-74*  |Ilpaeuna BEINONHEHHA YepTexcH 3yGqaThIX (LITHLEBLX) coenuueHuii
2.410-68* |IIpaBuna BeInoNHEHHA weprexcii MeTannu9IeCKuX KOHCTpykuH
2.411-72  (IIpaBuna BrmonHeHHs YepTexet Tpy6, Tpybonpoponor ¥ TpyDONPOBOAHBIX CHCTEM
2.412-81* |[Ipapuna BHINONHEHHS YCPTEHKEH H CXEM ONTHYCCKHX H3JCIH
2.413-72* |(IlpaBuna BBINONHEHHA KOHCTPYKTOPCKOH AOKYMEHTAUMM U3nennil, H3roTOBNACMEIX C
NPHMEHEHHEM IMEKTPHYECKOT0 MOHTaXA
2.414-75*  |llpaBuna BeINoONHEHMA yepTeneit wryToB, kabenell u NpoBoaoOB
2.415-68* |[Ilpasuna BemonueHus ueprexed u3nenuii ¢ aneKTpHYecKAMHA 06MOTKaMK
2.416-68* |Ycnoenble u306pakeHus CEPICUHUKOB MATHHTONPOBOAOB
241791 Inare! nevarusie. [Ipasuna BEInONHEHHS
2.418-77*  |[IpaBmuna BLIMONHEHHA KOHCTPYKTOPCKOH fOKYMEHTAIIMN YIAKOBKH
2.420-69* |YnpoweHnEle n3oOpanenns NOALIMITHNKOB KaueHMs Ha cOOpouHEIX uepTexax
Ilpasuaa evinonueHus cxem
2.701-84* |Cxemsi. Buae: u tvnel. O6mue TpeGoBaHNA K BBINOTHCHHUIO
2.702-75*  |TlpaBuna BBIONHEHAS SNEKTPHYECKHX CXEM
2.703-68*  |TlpaBuna BEINONHEHHSA KHAEMATHYECKHX CXEM
2.704-76*  |IlpaBuna BLINONHEHHS THAPARIMYECKHX W IHEBMATHYECKYX CXEM
2.705-70  |TIpaBuna BHINONAHEHMA SNEKTPHIECKHX CXEM 0OGMOTOK U H3menHii ¢ 06MOTKaMH
2.708-81  {Ilpapuna BEINONHEHHA HNEKTPHYECKHX CXEM LupOBOH BLIHCIHTENRHON TEXHUKY
2.709-89 |Cucrema 06o3nauenns neneli B aNEKTPUIECKMX CXEMaX
2.710-81*  {O603nayvenus Gy KBEHHO-LH(POBEIE B 2MEKTPHIECKHX CXEMAX
2711-82  |Cxema JereHus H3IENMS Ha COCTABHBIE YACTH
Obosravenus yenoenvle epathuveckue & cxemax

2.721-74* |O6o3nauenus 06IIET0 OPHMEHEHHA
2.722-68* |MaliuHEl ANEKTPHYECKHE
2.723-68* |KarymkH HHIYKTHBHOCTH, IPOCCENH, TPaHCHOPMATOPEL, aBTOTPAHCHOPMATOPE! U MAr-

HHTHEIE YCHIHTENH




Oxonvanue maba. I11. ]

OBo3HaueHue

IOCT, ECK/] HaumMeHnoraHue

2.725-68%* | YcrpoHCTBa KOMMYTHPYHOMHE

2.726-68 TokOcHEMHHKH

2.727-68* |PaspagHuKH, NPEAOXPAHHTEIH

2.728-74* |Pe3ncTOphl, KOHACHCATOPHI
2.729-68** |TIpuGopE! INEKTPOHIMEPHUTENBHEIE

2.730-73*  |TIpuGops! NOIYNPOBOAHHKOBEIC

2.731-81* |IIpuGopk! 3NEKTPOBAKYYMHEIE

2.732-68* |HcrouHHKH CBETA

2.733-68* |OOo3Hauenns ycnoBHeIe rpadHuecKHE IETEKTOPOB HOHHIHPYIOLIHX H3TYYEHHH B cxemax
2.734-68*  |JIuHui CBEPXBBICOKOM YACTOTH! H KX 3NEMEHTBI

2.735-68* |AHTenHEI

2.736-68* |DnemeHTEI EE€303NCKTPHYECKHE H MATHHTOCTPHKLMOKHEIE. JIMHUH 3a0epHKu
2.737-68* |VerpoiicTea cBazu

2.741-68* |TIpuGopel akycTHIECKHE

2.742-68* |HMcrouHuku TOKA INEKTPOXUMHYECKHE

2.743-91  |OnemenTsl undpoBoH TEXHHKH

2.744-68 | YcrpoiicTea aneKTpo3ananbHble

2.745-68% | 3DnexTpoHarpeBarens, yCTPOHCTEA H YCTRHOBKH 3NEKTPOTEPMHYECKUE

2.746-68* |TeHeparophl u YCHIHTENN KBAHTORBLIE
2.747-68** |Pasmeps! ycnoBHBIX rpaduueckux oboznaueHuit

2.755-87 | YcrpoiicTBa KOMMYTalHOHHBIE i KOHTAKTHEIE COENWHEHHUS

2.756-76* |BocnpuHnMalomas YacTs INCKTPOMEXAHHYECKIX YCTPOCTB

2.758-81* |CuruambHas TexHHKa

2.759-82¢ |3nemenTH aHanoroBoi TeXHUKH

2.761-84* |KOMNOHEHTE! CBETOBOAHBIX CHCTEM

2.762-85* [YacToThl M AMAMA30OHEI YACTOT [I/A CHCTEM NEpeayl C YaCTOTHEIM Pa3neieHHEM KaHanoB
2.770-68* |DneMEHTHI KUHEMATHKH

Ta6nuua I11.2, Crauaapre: CIIAC
Rkl acdyt HaunmenopaHue
IoCTt

21.001-93 | Ob6iwme nonoxkenus
21.101-97 |OcHoBuble TpeboBaHus K npoekTHOH pabodel nokyMenTauuu
21.110-95 |lipaBuna Belnonuenus cnennduxannit oGopynopanus, uanenuit H MaTepraloB
21.403-80 |O6o3nayenus ycnopusle rpaduicckue B cxemax. OGopynoBaHue JHepreTHUECkoe
21.501-93 [IlpaBuna BEINOAHEHHs aPXHTEKTYPHO-CTPOHTEARHEIX paoumx Heprexeit
21.507-81 |WUnrepsepel. Pabouue yeprenu
21.510-83 [Ilyru xenesnonopoxusie, PaGoune yeprenm
21.603-80 |Ce#3e u curaanusaums. PaGoyne yeprexu
21.605-82 |Cern Tennorsie (TemnoMexaHuIeckas wacTs). PaGoune weprexu
21.607-82 |3nexrpuueckoe OCBEMEHHE TEPPHTOPHH HPOMBILLIEHHBIX NPeANpuATHIL. PaGoune yepreixu
21.608-84 |BuyTtpennee anextpuueckoe ocBemenne. Paboune weprexu
21.611-85 |llentpanu3oBanHoe ynpaBieHHEe SHeprocaabxennem. YcnosHele rpadinyeckue u GyxBeH-

HEIE 0b03HAYEHHA BUAR U conepkanis Hudopmainin




Ta6nuua M11.3. Cranpapres CCHBH]

(O603Ha4YeHHe

rocrt HaumMeHoBaHHE
7.1-84 Butnuorpaduieckoe onucanue AokyMenra. Obime TpeboBaHuA 1 NpaBUia COCTABIEHHS
7.5-98 KypHans, cGopaukn, nnpopmauuoHHsie u3nanus. Hanarensckoe odopmnenne nydnu-
KYEMEIX Marepuaon
7.9-95 Pediepar » anHOTaUKSA. O6mne TpeGoBaHIS
7.12-93 Bubnuorpadmyeckas 3anucs. CokpameHya cioB Ha pycekom sseike. O6nime Tpe6oBanus
u TIpaBuia
7.32-2001 |Otuer o HayHO-ucCNenOBaTensCKoi pabote. CrpyxTypa v npasuna ofhopMaeHns
7.38-82 Hoxnan o Hanbosiee BAKHBIX OTEYECTBEHHBIX 1 3apYDexHBIX JoCTInKEHUAX B 06nacn
HayKu, TEXHWKH M nipomsBoncTea. Obmue TpeboBaHHA
Tabnunna I11.4. Crawaapre CPIIN
060135%’%““" Hanmenoeanue
15.201-2000 [Tpoaykums Npou3BOACTBEHHO-TEXHUYecKad. Llopanok paspaboTky u NOCT2HOBKH
TPOJyKUMH Ha TIPOM3BOACTEO
15.012-84  |IlaTentHniit Gopmynsp
15.311-90 |TlocTaHOBKa Ha NPOM3BOJCTEO MPOAYKLHY N0 JIMIEHIMAM
Tabnuna I11.5. Cranaaprs ECILJ
Oﬁnﬁgﬂé'%“"e HanmMenoBanue
19.001-77* |Obnme nonoxenus
19.005-85* |P-cxems! anroputmos u nporpamm. OGoszHaueHus yCnoBHLIE rpauiecKue 1 NpaBuia
BBINONHEHUA
19.101-77* | Bunet nporpamMm u mporpaMMHBIX LOKYMEHTOB
19.102-77 |Cranum paspaGotku
19.103-77 | O6o3Ha4enus NporpaMm K NPOrPAMMHEIX JOKYMEHTOB
19.104-78* |OcHoBHEIE HaaIHCH
19.105-78* | O6uime TpeGoBaHMs K MPOrPaMMHEIM JOKYMEHTAM
19.106-78* | Tpe6oBaHus K MporpaMMHEIM AOKYMEHTAM, BEIIIOTHEHHBIM TICYATHEIM CIOCOBOM
19.201-78* |Texnuueckoe 3ananue. TpeOoBaHHA K conepianuio ¥ OOPMIeHKIO
19.202-78* |Cneunduxauns. TpeGoraHus K coAepXaHuIO 1 OPOPMIEHHUIO
19.401-78* | Texcr nporpammsl. TpeGoBaHKA K COAEPKaHHIO ¥ O$OPMIECHHIO
19.402-78* |Onmucanue nporpaMMer
19.404-79  |[ToscHuTenbHas sanucka. TpeGopaHuA K Coaepkanuio u o OPMIICHHIO
19.506-79* |Onucanue s3eika. TpeGoBaHns K COAEPKaHMIO B OQOPMIEHMIO
19.701-90  |Cxemsl aaroputMoB, NporpaMm, TAHHEIX 4 cucTem. OG03HaYeHHA YCIOBHEIE M NPaBUIa

BBIINIONHCHUA




NPUNOXEHUE 2

Ycnogueie rpapuueckne 0603HaveHns,
NpUMEHsieMbIe B CXeMax

Ta6nuua 112.1. QO6omavennn obmero npumenennn (TOCT 2.721-74%)

Haumenosauue

Obo3naueHne

IToToK 3neKTpOMArHHTHOH SHEPTHHE, CHIHA JNEeKTPHYEeCKUI:

B OJJHOM HanpaBAEcHHH

B 06OHX HATPABIECHHUAX OAHOBPEMEHHO
Perynupobanue:

nuHeiiHoe (obwee o6o3HaucHuE)

IIaBHOE

CTYICHYaToE

1o TOKY
py4HOE
HenuHeRHOE

TIOACTPOEYHOE
CamoperyiMpoBaHue:

nuHelHoe

HEHHHCF!HOC

[Mpusons:

NEKTPOMALTHHHBIH

3NEKTPOMarHMTHEIR

5

@

— e




Tpodorsicenue maba. I12.]

Haumenosanue | Obo3nauenne
[puBoasl:
TEMNOBOH MA4——
3
¢ nIoMolsi0 GuMeTaNNa .
it —_

Obwyue oboznauenun nunuii anekmpudeckoil céast, nposoedoe, kabeneil 1 wun
JInuus anektpuyeckoii ceasn. [pobon, xabenk, nHa

JIuHps TpynnoBoil ceA3H —

Ipadmueckoe CIMAHKE NUHKI SNEKTPUYECKOH CBA3M B IMHHIO IPYIINOBOH CBA3K

%

]
- N ]
OKpaHupOoBaHHE IPYNIE] NTHHUM 3NeKTpHYecKoH CBAIM (gmn | ]
JIunus anekTpHECKOit CBA3M IKpaHHPOBAHHAA S
OBGpsIB nuHui INEKTPHYECKOH CBA3M —_—

[MpuMeuanue. Ha Mecre 3naka x yKa3sBaloT HeoOxoxHMMELe NEHHEIE O IpOROKe- M
HHH JIHHHH Ha CXEME g+

JasemneHue L

Kopnyc (Maluns), annapara, npubopa)

Hanom nuHuy anextpuyeckoit ceasm:

L
nion yrnom 90 ° I'—
nepn yraom 135° (

T'pahutecxoe nepeceyeHye IBYX NuHuHA 3NEKTPHUCCKON CBA3H, SNCKTPHUCCKH He l X
coe/HeHHsIX, JINHUH NOMXHEL IlepecekaThes oA yriom 90°

Jlunum anexTpuuecKoll CBA3M C OTBETRICHHAMH:

ONtHHM '_I_
JBYMs ) + _‘J_

Tpynna nuemii snexrpuyeckoli ceian, MMeRONMX 06UIEe dyHKIHOHATEHOE HA3HAYEHKE:

oaHonuHeiiHoe —_—

MHOTOJIHHEHOE
IipumMeyanun: 1. B opHonmHHEHHOM 0603na4eHHH 12 NO/MKHO GLITE 3aMEHEHO
4HHC/IOM, YKA3BIBAIOUIMM KOJIMHECTBO JIMHME B rpyIine.

"NEA



TlpononmxeHue Tabn. 112, 1

HanmeHopaHHe OBo3HauenMe
2. B onHonnHeHEX 0003HAMEHHAX 3NIEMEHTOB 1Jin YCTPOHCTB, Coepkaninx
TPYNNE muEyil, fonyckaeTcs TPUMEHATS CIEAYIOLIME 0b03HAYEHNS:
a) TPYIE! ¥3 ABYX NUHNH e
6) rpynnet u3 Tpex nMHHIL —h—
TMepexon rpynis nuHAI 3eKTpHYECcKOi cBA3H, MMeouIMX oblilee dyHKUMOHAND- —] 8
HOE Ha3HaYeHne, OT MHOTONKHEIHOTO 0D03HAYCHHS K ONHOIMHEHHOMY ==
- N1
I'padimyeckoe cnusiHKe TpeX MPYII, yca0BHO obo3HaueHHBIX HoMepamu I, 2, 3 u co-
5 “ .8 2]
JIEpXaNMX COOTBETCTBEHHO NATh, BOCEMb U JICCATH AMHHH 3NEKTPUUECKOH CBA3M
10 3
8 8
Bocemp muunii snexrpuyeckoii CBA3M, KAKAaA H3 KOTOPBIX HMEET OTBETBIEHHE +17L
8
, B 8
Bocemsb nuuuit 3n€KTpHYECKO# CBA3M, KX 2% W3 KOTOPEIX 3KPaHHPOBAHA ¥ HMEET —_——
OTBETRACHMUA s
!
th
Onnom-  Muoromm-
nHelinoe HelfHOE
Tpynna auHuil anexTprueckoi cBA3M B 00u1eM 3KpaHe ~ 6 #
===
s e
I'pynna nuHwMit aneKTpHIECKOi! CBA3M, YETHIPE W3 KOTOPHIX HAXOAATCH B 00LIeM 5KpaHe j— —
—_—
S -
o Muoroms-
- e wetos
JIuuus anexTpHYeckod CBA3H, OCYLIECTRICHHAS ABYKMIBHEIM kabenem “”2 @
*
Omuomy-  Muorom-
Helinoe HEAHDE
I'pynnia nuH#it 3neKTPHYECKOH CBA3H, OCYNIECTRICHHAS MHOTOXHIBHEIM Kabenem = 7:
)
I'pynria iuHuit SRCKTPUYECKOH CBA3M, YETHIPE H3 KOTOPBIX OCYUIECTBAEHE! MHOTO- )
KHIBHEIM KabeneM —
RS A
—_—
—_—

o T <q ]



Ipodenscenye mabr. 112, 1

HauMenoBanue

O6o3HaYeHNE

[pynia auHk# JNeKTPAHEcKOH CBA3H, OCYNIECTBICHHAA CKPY4CHHEIME MPOBOAAMH

['pyrma musmH S1eKTPHYECKOMH CBA3M, YETHIPE H3 KOTOPBIX OCYIIECTRICHE! CKPYYeH-
H&IMHK TIPOROZAMH

JInHUS BIEKTPRYECKOit CBA3Y, OCYIECTBEHHAS THOKUM MPOBOLIOM

Oboznauenue poda moka u HaNPAXCenus
Tok nocrosHHbIH
Tok nepeMerHpit. O6mee obo3HaueHHE
Tok nocTosHHELA 1 NepeMeHHEIH (0603HaYeHHE HCTIONB3YETCA JUIA YCTPOHCTS, I1pH-
TOMHBEX 15151 paboThl HA NOCTOAHHOM U MEPEMEHHOM TOKE)
Tok nepemeHHEI# ¢ yucnom das m u HacToToH
Hanpumep, Tok nepemenHEii Tpexdasueiif 50 I'n
Tox nepemenHelit ¢ uncioMm das m, yactorodt fu Hanpsxenuem U
IlonspHOCTE OTpHLIATENbLHAS
[MonapHOCTE NOROKHATENLHAS
Obo3nauenue eudos coedureHur 00Momox

CoenuHenne 06MOTOK ABYX (a3 B OTKPHITHIH TPEyFONBHUK

OfmoTKa TpeXNpoBoaHas AByX(hazHas
O6morka yetsipexdazHas

Obmorxa Tpexdainan, COCIMHEHHAR B 3BE31Y

O6moTka Tpex(pazHad, coenHHeHHas B 3B€31Y ¢ BEIBEAcHHON HelTpaNBIO
O6MmoTKa TpexipasHat, COCAMHEHHAA B TPEYTONBHIK

O6MoTKa Tpexdainas, coelMHEHHas B 3UT3ar

O6moTka wectndanan, coeMHeHHAN B IIECTHYTONEHHK

O6moTka miectrthasnas, CoOENMHEHHAR B 3BEITY

O6moTxa wecTudasHas, coeareHHan B B¢ 00PATHEIE 3BEI/ILI
O6MoTka wecrubasnas, coenmHeHHas B [1Ba TpEyrONEHKKA
Ofmorka wectudainas, coeauHesHas B 1BoHHOM 3uUrsar

O6osnauenue Hauboaee uacmo 6CMpeNmOLUXCS UMNYAbLCO8

HMnynbe BRICOKOH 4acTOTE! (PAIHOMMITYIILC)

Omuons- MHoronu-
HetHoe Hetinoe
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Oxonvanue mabn, [12. ]

HaumMenoraKue

HMnybe npaMOyrombHSIR NONOKKUTENBHEI
Hmny nsc npsiMoyrobHELH OTpHUATENEHBIH
Hmnynec ocTpoyromeHEH NONOMUATENBHELT
Hmnysnsc ocTpoyronbHslii OTpHLaTENLHBIH
[Tepenan HanpsxeHHs

Hunynse nunoo6pa3mbiit

Hmnynec TpanemenaanbHELH

Hmnynsc ¢ kpyTeiM $poHTOM

HmMnynbe ¢ KpyThIM CHIAZ0M

O6o3nauche

e A S

TaGnnna I12.2. Inexrpuieckue mamuusl (FOCT 2.722-68%)

HaumernoBaune ‘ Oboznauenne
Ob6o3HaueHlie IAeMEHMOE 3NEKMPULECKUX MAUUH
ObMOTKA N0OaROYHEIX NOMOCOB, 0OMOTKA KOMIIEHCALIMOHHAR —_——
O6moTka cTaTopa MauIMHE [IEPEMEHHOFD TOKA, 06MOTKa NocleaoBareibHOTO Bo3-
Oy nenns MallyHel IOCTOAHHOTO TOKA
ObmoTKa napanfAebHOTo BO30YXKIeHHA MALIKHB! TIOCTOSHHOTO TOKa, 06MOTKa He-

3aBHCHMOIO BOSﬁWCHI’lﬂ
Crarop. O6mee o6o3HaveHKe

Crarop ¢ Tpexdaznoii obMoTKO#M:

COeHHEHHOM B TPeyTrONbHHK

coeldHeHHOH B 3Be3ny

Porop. Obuiee oGo3HaueHHE
Potop Be3 oOMoTKM:

[ONsll HeMAarHHTHEL uan eppoMarauTHsIH

SIBHOTIOMIOCHEIH C MPOPE3AMH 110 OKPYXHOCTH

Gopmal Qopmall
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Ipodonxcenye mabn. 112,2

HanmeHoBanne OGo3Ha4eHHe
Porop Ge3 00MOTKH:
o
SBHONOMIOCHEIH ¢ MOCTOSHHBIMU MArHHTAMH o)

o

PoTop ¢ pacnpeneneHHoi oGMOTKO#:

Tpexthasnsii, COCIMHEHHBIA B 3BE3RY

R

TpexazHui, CoenUHENHEIH B TPEYFONBHEK

KOPOTKO3AMKHY THIH

Porop BHewHuit ¢ KOpOTKO3aMKHYTO#H pachpeeNeHHOM 00MOTKOH

onHoda3HeIi HIKM NOCTOSHHOFD TOKA (’-’P
-~

-
-

Potop ABHOMOIIOCHEIH € CocpenoToOuCHHOH 00MOTKOH BO30YXKIeHHA ‘Tr
Porop siBHonomocHLI# ¢ cocpeioToueHHoM cOMOTKOM RO3GYMUIEHHS H pacnpene- (' "}
JIEHHO# KOPOTKO3aMKHYTOH AeMnipepHO# WK 1yckoBoif 06MOoTKOM 1T

o 3
s 7

Porop ¢ 06MOTKOI, KONEKTOPOM M LIETKAMK

.

POTO]J CO OIETKAMKM Ha KOHTAKTHBIX KONbLIAX —0—

Mauunna snextpuyeckas. Obuiee o6o3HaueHune
IlpuMeuanne. BHYTpH OKDPYXHOCTH JIOIYCKAETCS YKA3BIBATE CIIELYIOLIHE
JlaHHBIe:
pon MawmHe! (reHeparop — G, asurarens — M, Bo3Gynurens — B, Taxoreue-
parop — BR u np.);
pox Toka, uucno a3 Wi BHA coeMHEHHS 00MOTOK
PasMepel yCNOBHEX rpaduueckux 06o3nauenuit:
¥ Tl T Y .‘%ﬂ,—
212
CTATOP INCKTPHYECKOH MaMIMHEL ®/—
29
POTOP 3MekTpHUECKOH MautnHsl, 06MoTKa TpaHC(hopMaTopa @/_
0OMOTKa, Karylika HHIYKTHRHOCTH { R15.4

LIETKH HA KOHTAKTHBIX KONbLIAX




ITpodonxcenne mabn. I72.2

HanMeHoBaHHe Dfo3nayenne
Pa3Meps! yCHOBHBIX TpapHueCcKHX 0603HAYEHHI:
o
WIETKH Ha KONNEKTOpe ;
ITpumepss 0bo3naueruil 3AeKMPUYECKUX MAUUH
Qopmal  DPopmall

Malnna acuHxpoHHas TpexdasHas ¢ pazHeM poTopoM; 06MOTKA pOTOpa CoeHHe-
Ha B 3BE3]y, 00MOTKa CTATOpa — B TPEYTrONBHHK

MatusHa acHHXpoHHaA ¢ NepexioyeHneM 06MOTKH CTATOPa Ha JBA YUCHA I10/I0COB
€ KOPOTKO3aMKHYTBIM POTOPOM '
INepexmouenuc 06MOTKH CTaTopa:

€O 3BE361 Ha 3BE3Y ¢ AByMs NapaieibHEIMH BETBAMHK

€ TPEYroNIbHHKA HA 3BE€3Y C OBYMSA NapalnensHBIMH BETBAMH

Mammsa acHHXpoHHas AByx(pa3Has:

€ KOPOTKO3aMKHYTEIM POTOPOM
C MIONBIM HEMATHHUTHBIM POTOPOM K HENOIBIKHEIM (e ppoMarHHTHEIM MATHHTO-

NpoBOIOM

TpauchopmaTop Bpawatonmiics, dasoppam@Tels

AptoTpaticopMaTop TpexdasHidi NOBoPOTHSIH (NOTEHINAI-PETYNATOD)

@
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Hlpodonscenue maba. 12,2

HaumeHoBaxne O6o3HaueHue

®opmal Dopmall

., )
Tpakcdopmatop TpexdgasHbitt noBopoTHsI ((hasoperynstop) $ % ; %

CenpcuE-AaT4HK, CENLCHH-TIPHEMHHK KOHTAKTHEIE, OnHO(a3 ke ¢ 06MoTKOil PO3- @ i

Gy aeHHs Ha CTaTOPE H 0BMOTKOM CHHXPOHM3ALMH Ha pOTOpE, COEIHHEHHOH
B 3BE31Y

MaumHa CHHXpOHHas Tpexdasvasn:

SBHONOMOCHas ¢ 06MOTKOH BO36YkACHHS Ha poTope; 06MOTKa cTaTopa Coelu-
HEWA B 3BE3Y C BEIBECHHOH HeliTpansHON TOUKOM Iy
i

HESBHOMOMOCHAA ¢ 06MoTKON BO36yHIeHUs Ha poTope; 0OMOTKA cTaropa m

COCNHHEHA B TPEYTONBHUK e
_ )
-'-a_'-g} T l'
5 b Y
ABHOMONIOCHA ¢ 06MOTKOH BO30Y KIEHHS M ITYCKOBOH KOPOTKO3aMKHY TOH X
ofMoTKoH Ha poTope; 0OMOTKA CTaTopa COeAMHEHA B 3BE3AY @

¢ BO30YHIEHHEM OT MOCTOSHHKIX MATHHTOB; 0GMOTKA CTATOpPA COEIMHEHA B
3BE3NY
s
\

MammHa cHHXpOHHas o/IHO(a3Has ABHONOMIOCHA ¢ 06MOTKOH BO3GyKaeHNS
1 nemntepHoit KK mMycKoBoil 06MOTKOM Ha poTope

JlBuratens ructepesncHEIl; 0GMOTKA CTATOPA COCMHEHA B 3BE3Y @

Maiuna nocTosHHOro TOKA:

C HE3aBHCHMBIM BO30YRIEHHEM




Oxonyanue mabn. I72.2

Hanmenosanue O6o3nauenne

Maiuna nocToSHHOIO TOKA:

Dopma I ®opma 1T

€ nocaenoBareIbHEIM BO30Y K AeHHEM

C Mapa/jneabHBIM BOSSY?K,HCHHEM

CO CMELIaHHBIM BOSG}')[UICHHBM @
=
—_—

c 5036)/)!(,{!8 HHEM OT NOCTOAHHBIX MarHUTOB

[ o g g -
—Y Y

YCHAHTEAD INEXTPOMALIMHHEIH © MONEPEYHBIM NOTOKOM ¥ HECKONBKMMH 06MOT-
KaMu ynpaslieHns

Tabnnua I112.3. Karymks HHAYKTHBHOCTH, PEAKTOPBI, APOCCeTH, TPAHCHOPMATOPSI,
ABTOTpAHCGHOPMATOPB! H MaruHTHbIe yeunutedn (TOCT 2.723-68%)

Haumenopanue l OB6ozHa"eHHE

Ob603naueHuUe INEMEHMOE KAMYWEK UHOYKMUGHOCIY, OpOCCeiell, mpanchopMamopos,
QEMOMPaKChopMamopos U MAZHUMHbLX YCunumeneu

O6Motka TpaHcopMaTOpa, asroTpanciopMaropa, APOCCENS H MATHUTHOTO YCHIIH- O SR PV
TENA.

IpuMeyaHu:

1. KonnuecTeo nomyokpyxsocrelt B n3obpaxcHun 06MOTKY 1 HaNpaseHne ~
BHIBOZIOB HE YCTAHABAMBAIOTCH.

2. Ipu n306pakeHun ycuiuTeNe paHeCeHHBIM COcO60M HCTIONB3YIOT clie- —
ayiomne 0Go3HayeHus:

pabouas o6MoTKa Y

yrpagsasiowas ofMoTKa
3. Ilna ykazaHKs Hayala OBMOTKE HCTIONE3YIOT TOYKY.

MarsHTONpoBOI:
¢deppomarnuTHELH aetiemtin
(heppoOMarHUTHEL C BO3AYMHLIM 3230pOM —_—

MarHuTOAMINEKTPHYECRU P R




Ipodorxcenue maba. IT2.3

HaumeHopaHue O6o3HaueHne

KapakTep KPHPOH HAMArHHYMBAHHS OTPAXAIOT C NOMOLLLIO CNIEAYIOINHX 3HAKOB!

TIpAMOYTO/LHAA TIET/IA THCTEpe3nca IT

HETIPAMOYTOIILHAS METIA FHCTEPE3HCa e

IMpumeganue. PasMepsl ycnosHbx rpadimdeckux ofosragennti obMoTok npu-
pefleHs! Boiwue B 1abm. 112.2.

Ipumeper nocmpoenus obosHaueruli kamyuiex undykmusHocmu, opoccenet, mpancgopmamopos,
asmompaHcopmMamopoe 1 MazHumHbIX younumene

Karymka UHAYKTHBHOCTH, fipoccens 663 MarHUTonpoBoaa

N ebsa™
Peaxtop —ej_

Karyuika UHIYKTHBHOCTH:

C OTBONAMH fn“'\- W .rnfv‘\_
CO CKOJIL3AIIHMH KOHTaKTaMH i !

€ MariHTOAMMICKTPHYECKHM MariuToNpoBOAOM

1
¢ noactpolikol MATHHTONHINEKTPHIECKHAM MATHHTONPOBOAOM ;’,
i
Peaktop (apoccens) ¢ MArHKTOIIPOBOAOM e g~
BapHOMCTP % %
Tonuomerp

Tpancdopmatop 6e3 MarnnTonposoza:

Qopual Qopmall
C TMOCTOAHHOH CBA3LI0 é 3 E

€ nepeMeHHOl CBA3LIO g §/§ .

Tpaneopmarop oaHodas el ¢ MATHATONPOBONOM e L..:.'J




IIpodonxcenue mabn. 1123

HaumenosaHne

O0o3nadeHMe

Tpancopmarop onsodazHelii ¢ MATHHTONPOBOAOM TPEXOBMOTOMHLI

Tpanctopmarop Tpexdastbiii ¢ MATHUTONPOBOIOM, COEIHREHHE 06MOTOK
3B€3/1a — 3Be3/a C BhIBelleHHON HelirpansHolt Toukoli

Tpaichopmarop TpexasHslii TpexoGMOTOIHEH € MATHHTONPOBOZOM; COCIMHEHHE
ofMoTOK 3BE311A ¢ PETYIHPOBAHHEM MOJ HArpy3Kol — TpeyroibHHK — 3BE3ja
C BriBeieHKHOH HeHTpaasHOH ToqkoH

AptoTpancopMaTop 0iHOMAIHEIA ¢ MATHHTONIPOBOZIOM

Astorparcopmarop TpexdasHsiii ¢ MATHUTONIPOBOLOM; COeIMHEHHE 0OMOTOK
B 3BE3NY

Tpancdopmarop toka ¢ ool eropuatoli o6moTkol

TpaHCd)OpMaTOP TOKa € OIHHUM MAarHMTONpOBOJOM H IBYMSA BTOPHYHBIMH obMoTKAMH

TpancopMaTop HaNpsKEHHA HIMEPHTENBHBIH

TpancdopMarop oarodasHbilt ¢ oilHEM MarHUTONPOBONOM M YTIpaBisiomelt
0OGMOTKO#H

VYeunurens MaruuTHeIH ¢ neyms paGoynmu K obweli ynpasnaroimeli obmorkamu

Dopma I

©opma 11

L)
M




Oxonvanue maba. 112.3

Hanmenosaune

Q603naueHKe

VCHIHTENb MATHUTHEIN C ByM$ TOCHEI0BATENLHO COEIMHEHHBIMH pPABoIUMH
0BMOTKAMH H JIBYMS BCTPEIHO BKIIOUEHHRIMM CEKLMAMMU yripaenaiomeli 0GMOTKH

DnemenT heppoMarHuTHEH, TpaHcGOpMaTOp 3aNOMHHAIOWAN, STeMEHT NAMATH

m.

D} | e

Ta6muua T12.4. ToxocweMunkn (IT'OCT 2.726-68)

HanMmenopanne

0O003HaYeHse

ToxocseMHEK TpoNneRHBIHA:

obmee oGo3HAUEHHE

ynpaensemstii nastorpad

€ TPETBErO penbea

TokocseMHHK KonsUeBoi

[IpuMevanue. JlonyckaeTcs HCMONL30BaTh CRenylomee ofo3Hadenme

v
(@]
‘CF
~O-
— L

Tabnuua I12.5. Paspaaunkn, npenoxpanntenn (FOCT 2.727-68)

HaumeHoBanHe |

O6o3Hauckne

Obosnauenue paspaonuxos

ITpomesxyToxk MckpoeoH AByxXanexTponHb 3amuTHEH, O6lee 0603Ha4eHIE

Pazpsannk. Obinee ofo3natenie

Obosnauenue npedoxpanumeneii
Hpenoxpaunrens:

nipo6uBHoOH

nnaexuii, obiee ofo3naueHKHe

s

3

._.E._._

—]




Oronvanve mabn. I72.5

HaumeHoBaHHE

Obozxayenne

Tpenoxpanutens:

HHEPLIMOKHO-TIIABKHE

ObicTponeicTBy oL

Karymxka repMiyeckas (TpenoxpaHHTeNEHAS)
I[TpenoxpasnTens ¢ CHTHATHIHPYIOLMM YCTpoHcTBOM:

C CaMOCTOATENLHOMN LIETIRIO CHIHAMMIALMH

b1

}

¢ obmedt Lenbo CHrHANMH3aLHK W
1
I
BeIkmouartens-npenoxpaHuTenb
PastenMHHTEMb-TIPEN0XPAHKTEND
Ta6nuua I12.6. Pesncropul. Kongencarops: (TOCT 2.728-74%)
I O6o3nauenne

HaumeHoeanue

Obosnauenue pesucmopos 0614ez0 NPUMEHEHUA

Peancrop NOCTOAHHEBIHA

PCSHCTDP NOCTOSHHBIA C IONMONHUTENBHEIMY OTBOIAMM;

OlHHM CHMMCTPHYHEIM

OOHHM HECHMMETPHYHEIM

ZIBYMS

10

==

A

T—

~

e




fTpodonacenue maba. I12.6

HanmeHoBaKHE OBo3HaueHHe

Tlpyu Meuanne. Ecnu pesucrop uMeeT Gosiee IBYX OTIONBHTENLHLIX OTBOJIOB,
TO LOMYCKAETCA JUTHHHYIO CTOPOHY 0G03HAYEHHA YRENMHYHBATE, HANPHMEp PE3n-
CTOP C HIECTHIO JONOTHHTENBHBLIMH OTBOAAMY

ILIyHT H3MEpHUTENEHBIH

Pesucrop nepeMeRHeIH

PesncTop NepeMeHHEIH B PEOCTATHOM BRUOHCHHU;

obuiee obo3HaYEHHE

HeNMRelHoe peryIHpoBatne

Pesnctop nepemeHHbI € JONOMHATETEHEIMH OTBOIAMH

S NN

5

Pe3ucrop nepeMeHHBIH ¢ HECKONEKHMH TTOABMXHBIMH KOHTAKTAMH!

MEXAHHYECKH HE CBAIAHHEBIMH

¥
e

MEXBHHYECKH CBA3aHHRIMH

(=

Pesucrop nepemenssiii cipoeHHbIH

O
hih

PesncTop nepemMeHHEIH ¢ 3aMBIKAIOLMM KOHTAKTOM, H300pasKe HHBINA:

i
COBMEIIEHHO \1__. | i %

]
pasHeceHHo el % i %

2e3HCTOp MOACTPOEHEIH:

obmee obo3nayenne < 1—

B PEOCTATHOM BKMOYCHHN _ﬁ_




Hipodonscenue mabn. IT2.6

Hasumerosanne

OBo3HaYenHe

Pesncrop nepemeHHBIH ¢ DoACTpORKOH

[TpumMeyanue. [TpHBEAEHHOMY H300paAXEHHIO COOTBETCTRYET
Crenyouias IKBHBANEHTHAN CXEMA

Tensopezucrop:

B) 101334 151 847

HenmuHeHHeIH

OneMeuT HarpepaTeNnbHEIR

TepMopesuctop:

MpPAMOTO NO0rpesa

KOCBEHHOIO noaorpeea

Bapucrop

Ob6o3nauenue KOHOeHCamopos

KoHnexcatop mocToAHHOH eMKOCTH

Npumeuanre. JIns yrasaHus noispu3oBaHHOT0 KOHIEHCATOpa
HCIIOML3Y0T 0603HaYeHHE

KoHzeHcaTop 3MeKTPONIMTHYECK Hif:

NnosApH3oBaHHEIH

HEHOEEPHSOBRHHBIH

KonpeHcatop noctossHOM eMKOCTH € TPEMS BEIBOJIAMH {1BYXCEKLMOHHEIH),

M300paskeHHEIH:

COBMEIIEHHO

pazHeceBHO

84 B

‘§$\Dk$\“°

4 B

-

)
=Tk

+




fIpodoawcenue mabn, I12.6

HanmeHopanHe

Obo3xHayenue

KorneHcaTop npoxojiHoH

INpumeuanua: L. [lyra ofo3nayaer HapyxmHylo o6Knaaky KoHAEHCaTopa
(ropnyc). .

-

2. JlonyckaeTcs MCTIONB30BaTh o6o3HayeHHE

KoHneHcatop onopHet

KoHnencarop ¢ nocneioBaTeNbHeM coBCTBEHHEIM PE3HCTOPOM

KoHzeHcatop B 3KpaHHpYOILIEM KOPITyCE:

¢ onHol obkiakoi, cosnnneHHol ¢ KOpIyCoM,

.

C BBIBOAOM OT KOpPITycCa

KonueHcarop nepemesHoll eMKOCTH

Kouaencarop nepemeHHOM EMKOCTH MHOrOCEKUMOHHEIH,
BaNnpUMep TPeXCeKLHOHHBIH

Konnencarop nopctpoeyssiit

Kounescarop mudibepenunansrpiii

Komnencarop nepemMerHoli eMKOCTH 2By XCTaTOPHEIH

Bapukorn




Orconuanite maba. ]72.6“

Haumenosanve

OGo3HaueHHe j

dazoBpallaTent eMKoCTHBIH

Koujercarop IHPOKONONOCHEH

Kotmencamp TIOMEXOTTONABIIIOIIMEL

G
T
=

L
T

Ta6muua I12.7. Imexrponsmepurensunie npabopel (FOCT 2,729-68*%)

HauMeHoBaHue OGo3HaueHHe
Jatunk namepaeMoli HeaNeKTPHYECKOH BEMTUUMHBI
P
Pa
Hanpumep, naT4dk NapaeHys ¢ TOKOBEIM BHIXOJ0M I
INpubop 3nekTpovsMEpHTENLHEBIH:
210
TIOKA3RIBAIOIIHH @v
=
perHCTpHpYOLIHHA
10
-
HHTETPHPYROLHI (HanpuMep, CYETYHK 3NEKTPHIECKOH SHEPran) =

[Tpume uaune. Js yKa3aHHA HA3HAYEHHA BNIEKTPOH3MepHTEbHOTO NpHBopa
B ero 0603Ha4YeHHE BITUCHIBAIOT YCAOBHEE rpadHuueckue 0bosHaYeHuA,
ycrasositenHble B cranaaprax ECKJI, a takke GykpesHble 0003HAYEHHA EAHHULL
H3MEPEHHs MITH M3MEPAEMBIX BEIHYHH, HanpHMep:

a) aMnepMeTp

6) ponsIMETp

B) BONLTAMIICPMETD

) BaTTMETP

1) BapMmeTp

€) MUXpOaMIepMeTp

K) MUNIHBOJIIETMETD

3} OMMETD

VA

var

HA
mV




Hpodorxcenue maba. I12.7

Hanmenopanne O6o3HauerHe
M) MEMAOMMETP MQ
K) 4acToToMep Hz
n) ¢asoMmerp:
uamepstommi casur das Q
Hamepsomuii Koa¢up HIHEHT MOIIHOCTH <os @
M) CHETHHK aMIEp-4acoB Ah
H) CYETYHK BATT-4acoB Wh
0) CYETHHK BONLT-AMIIEP-YACOB TIepeMesHbIH varh
TT) TEPMOMETP t°
p) HHIHKATOp NOJMAPHOCTH +
C) H3MEpPUTENE YPOBHA dB

Ecmu HeoBxomMMo yKazaTh XapakTepHCTHKY OTCYETHOro ycTpoticTsa npubopa,
TO B ero 0603HaYeHNe BNKCHIBAIOT CNEAYIOLHE rpaduaeckre 0fo3HaYCHHS:

a) mpubop, NOABHKHAS YACTH KOTOPOrO MOMKET OTKNOHATHCH B OZIHY CTOPOHY OT
HyneBol OTMETKH:

BIPaBo

BJIEBO

6) npuop, MOABMKHAS YaCTh KOTOPOr0 MOKET OTKIOHSTLHCA B 06€ CTOPOHEI OT
Hynesoli oTMETKH

B) npubop BUGpaLMoBHOMN CHCTEMEI LR
1) MpHGop ¢ uudpoBEM OTCHETOM

Iy nprGop ¢ HempepeiBHOH perucTpauMel (3anuceiBatolmi)

€) npubop ¢ ToyedHol perHcTpauMed (3aMHCEBAIOLHE)

%) npubop nevatalommit ¢ wigporo# perucrpauueit

3) npubop ¢ peructpaumed nepdoprposannem

Hanpumep:

BONIETMETP € LUHQPOBEIM OTCYETOM

BOJIETMETP C HeNpepEBHOA pernctpavuHeti
aMIIEPMETD ¢ OTKMOHEHHEM CTPENKH B 06¢ CTOpOHEI

[aneBanOMETP




Oxonvarue maba. I12.°

HanmeHopaHne

OBo3xauerre

CunxpoHockon
Ocuunnockon

Ocuunnorpad

lanbeaHoMeTp ocuMnnorpadHeckuii:

TOKa HNTH HaNpAXEHWA

MIHOBEHHOH MOIHOCTH

CueTyHK HMNYIBECOB

Bonomerp nonynpoBo/iHHKOBEIE

Jlaramk TeMneparypel

TepmonpeoGpasoparelb:

GCeCKOHTAKTHBIA

KOHTAKTHBIH

REQRE)

i°

: @ 11 3] 2

Y

H+

TaGnuua I12.8. Moxynposonusxossie aprbopul (COCT 2.730-73%)

HaHmeHoBanue

O603HaYEHHE

ObozHaueHue KOHCMPYKRUBHBIX 31EMEHMOE

Kopnyc nomynposonsukosoro npubopa

BrIBOI NONMYNIPOBONHHKOBOro MpHOOpa:

JMIEKTPHYECKH HE COERHHEHHLIH ¢ KoprnycoM

SNEKTPHIECKH COCIHHEHHBIH € KOPIyCcoM

Om (O

)
)




Ipooonxcenue maba. 112.8

HaumeHoBanse

OGo3HaueHue

BelBo OT KOpIyCa

Ipumeper nocmpoenusa obosnayeHuil NOTYRPOSOOHUKOSHIX OUOO
Juoz. O6mee oGo3naucHue
al|5]|6

b4 |5
diL,512

TyuuensHplit AKON

OGpameHHBIH THOL
Crabunurpon:

OIHOCTOPOHHHH
JIBYCTOPOHHUIA
Bapukan

Tpumeper nocmpoerun 0603HAYEHIE MUPLCIMOPOS

Tupucrop muonHeli (AMHEMCTOP)
L] A

Tupwcrop IMoaHEIH CHMMETPUYHBIH '

Tupucrop TproAHsI He3anUpaeMBblii C YIIPABIECHHEM MO @HOAY (THPHCTOP ¢ MHKEK-

THPYIOILHMM YIPaB/IAOLIMM 3NEKTPOLOM p-THIIA)

THpHCTOp TPHOAHBIH He3anMpaeMBlil C YNPaBIeHHEM [0 KaToy (THPHUCTOP C MH-

WEKTHPYIOWMM YIIPABJAKOLIMM 3NEKTPOIOM n-nma)

Tupwcrop TpHoaHEI 3amHpaeMslil ¢ ypasieHHeM [0 AHOLY

Tupucrop tpHoaupIii 3anupaeMsIit ¢ yIpasieHHes N0 KaTOAY

Tupycrop TpHOHEI CHMMETPHYHBIH He3anupaembIil
IIpumeuanue. Jus ynpolieHus OOMYCKAETCsl BLITONHATE YCIOBHEIE rpady-
HeCKHe 0603HAMEHHSA TUPHCTOPOR B 3EPKANLHOM H300paXEHHH

609

>

L]

o

Tpumeper nocmpoenua obosHavenuli Mpan3uCMopoe ¢ pP-n-nepexodamu

Tpamsucrop tuna p-n-p
D| 12|14

Al 9|11
a{2,5|3,5

TP&H??I’ICTOP THINA H=p=-# € KOJJIEKTOPOM, 3NCKTPHYCCKH COEIHHEHHBIM C KOPITYCOM

el

60°

e B g

At




IIpodoracenve maén, 12.8

Hanmenosanue O6o3nayenne

JaBuunkit Tpan3ucTOp THIA H-p-h

Onnonepexonnoii Tpan3ucTop € p~Gasoii

Onmonepexoaroii Tpaa3ueTop C h-Gasoi —@
a

Tpausucrop Tuna p-r-p ¢ AByMs Ga30BEIMH BEIBOJIEMH P

MHBero3MHMTTEPHBIH TPAH3KCTOp THIIA B-p-N

Ilp HMEYaHHE, HJ’]H YHpOIIEHHA A0NYCKAaCTCA:

) BEIIONHATEL 0003HAYEHKSA TPAH3HCTOPOB B 3€pKa/ibHOM H300paxeHHy, Halpy-
6) Be u3006paxars KopIyc, €CITH CMBICT 0003HAYEHHS HE MEHAETCH H KOPITYC He

HCTMIONB3YETCH AN BNEKTPHYECKOTO NOAKNIOYEHHS,
Ilpumeprl nocmpoenun 0boO3HANEHUI NOREBELY MPAHIUCMOPOS

Tonesoii TPaHIUCTOP € KAHAIOM R-THIA

D12 14
a(2,53,5
b|3 |4

Tonepofi TpaH3HCTOP C KAHATIOM p~THIIA

TMonesoit TPAH3UCTOP C H3OIMPOBAHHBEIM 3aTBOPOM!

o6oraleHHOro THIIA C p-KaHAJIOM
0b0oraliesHOro THIIA C #-KAHAIOM

00eIHEHHOTO THIIA C P-KaHaloM

00eIHEHHOTO THIA ¢ n-KaHAIOM

INonepoit TPAH3UCTOP € M30NHPOBAHHBIM 38TROPOM 00OrAIEHHOIO THIIA C p-KaHa-
JIGM C BEIBOJIOM OT IIOJITIOKKH

DD DD D O LS




Hpodonncenue mata. 112.8

Haumenosauue

Obo3HaueHHE

[ToneBoii TPAH3UCTOP ¢ H3CNHPOBAHHBIM 3aTBOpOM 0GoTallleHHOIO THITA C H-KaBa-
7IOM U C BHYTPEHHHM COE/IMHEHHEM NOANOKKN H HCTOKA

TMoneroil TPAH3HCTOP C JABYMS H30IMPOBAHHLIMH 3aTBOpaMH 06eIHEHHOrO THIA
€ #~KAHAJIOM H C BBIBOJOM OT MO/JIOMKH

Mpumeyanue. M3obpakcHre OKPYXXHOCTH 18 OONCBEIX TPAH3HCTOPOB
SBNAETCA 00A3aTENLHBIM.

@
@

Tpumepsl nocmpoenun 0bo3HAueHUtl POMOYECHIEUMERbHBIX UZNYHAIOUUX U OHMOBNEKIMPOHHBIX

HOAYNPOBOOHHKOGHIX NPUBOPOE

®otope3uctop
DoTOOMON

OoToTUPHCTOP JHOAHBIH

DoTOTPaH3HCTOP THIA p-n-p

Ceerousnyyatomuii avon (R =5 unun 6 Mmm)
Jmonuas ontonapa
Tupucropuas ontonapa

Pesucropran ontonapa

5

N

‘Ei) il )
EETEE e LER )
H hes

2

H
U7

H

&

Hpumepn: obosnavenus MUNCELIX CXeM HA HOTYRPOBOOKUKOEBLX NpUbopax

Onxodasuan MocTOBas BEINPAMHUTENLHAS CXEMA:

LR

3
Y. .\
xR

4




Oxonvarie mabp. [12.

Hanmenopanne O603184eHpe
Onuodainas MOCTOBAS BEHINPAMHTENLHAR CXEMA:
pa3sepHyToc H3obpaxeHune i
2 4
1
ynpomeHHoe H3oOpaxeHHe 4 @ 3
2
4
L EXR
Tpexdasuas MOCTOBAA BLINPAMHTENBHAS CXEMA 2
3
le R K
5
Juonnas matpuua (pparMent) ﬁ( ﬂ( ;3( ﬁ(

Tabnuna [12.9. InexTponHarpesaTeny, ycTpoiicTBA H YCTAHOBKH 3NIEKTPOTEPMHYECKHE

(I'OCT 2.745-68*)

HaumernoBaHHe

Ob6oznayeHue

Obosnauentie 3neKmMpoOMePMuteckux yemaHo60K i IneKmpoHAZpeeamenbrbiX YCmpoiicme

VcraHoBka anexTpoTepmudeckad. O6mee o6ozHaYeHNE

YerpoiicTeo 3MEKTPOTEPMHEYECKOE C KAMEpoli Harpeea; NpOMBIIICHBAs%
ANEKTPOIEYD

VerpoiicTBo 3nexTporepMuieckoe Ge3 KaMEPs! HArpesa; INEKTPOHATPEBATEND

R30

16

16

16




Ilpodoncerue maba. 112,9

Haumenosanne | O6o3HaveHe

Obosnayerue Memoooe Hazpeea

Jlyrosoii
IInasmeHHbIHA
DnexTpoHHbIH

PesucTHBHEII (COMPOTHBIEHKUEM)
Cmemanssiil (1yropof M CONPOTHBIEHUEM)
M 1y KiHMOHHBIH

HHIyKUHOHHBIH TOKOM MOBHILIEHHOH 9ACTOTE!

B BeicOKO9acTOTHOM I1071€ KOHAEHCATOpa (IH3NEKTPUYECKHIT)

HudpaxpacHsiii

YneTpassyKoBOH

PesuM Harpesa HENpepsIBHEIH T

IIpuskak ycrpoiicTea (yCTaHOBKH), IPEAHAIHAYCEHOIO I T1aBKH

Obosnaxerue ammocheprt Kameput Hazpeea
Atmocdepa:
HCKYCCTBEHHas

3anuTHaA

Bakyym

1

ain
AN\
_)))___

—

=

L
(o]

Obosnavene 31eKmpoHazpesamenbHbIX YCMpoicme ¢ paInuyHbLMIU CROCOBAMI HazZpesa

ImexTporeuk NPOMBINIEHHAs IPAMOTD HATPEBA

gﬂekTpoﬂC‘ll: NPOMBILIEHHAR KOCBEHHOTO Harpesa

OneKTpoHarpesarels NPAMOrO Harpesa




IIpodonsicenue madn. 12,9

Hanmenopaune Obo3Haue e

-
—

3nektponarpesaTels KOCBEHHOIO HArpeRa =
16

Tpumeptt 0603nauenyil npoMbIvIeHRIX 2AEKMPOneYell u IReKmpoHazpesamenet

1)

Onektponeds conpoTHBieHui. O6mee obo3HaucHHE

Onextponarpesarens conpotupicHus. O6mee o6o3HAUCHHE

("\

—_—
-

Anektporeds anekTpoRnas. Obuee o6o3HaucHuE

2N

Onextporeys nyrosas. O6mee 06o3naycHue g o8

S

- 3~
3nexTponeyr oyrosas Tpexdazuan NpsMoro Harpeba ¢ NepeMEIMBaiomei KaTym- =ity
Kol ~—
. & AT

OnexrpoHarpesaTeh HHAYKIMouHbiL, OGuee o0o3HaveHHe -
OneKTpoHArPEBaTEND HHAYKUMOHHBIH NPAMOT0 HATPEBA N

Snexrponeds uuaykuuoHHas. O6mee oGosuaueHue

1Ty

Onexrponeys MHAYKUMOHHAN IPSIMOr0 Harpesa ¢ ykasanneM pabounx napamerpoB oy




Oxonvanie maba. 172.9

HaumMenonauue 0O603natienve

Snexrponeds AuanexTpryeckan. O6uee obosnadenye

SnexTpomneys HHpakpacHoro Harpesa. Obiee obo3HaveHKe

a

Drextponeds MeKTporHOro Harpesa. Obiee 0603HAICHHE

Drnexrpoleys NNa3MeHHas C MCKYCCTBEHHOI atmocdepoit

D> =)

OnekTpoHATPEBATEND YILTPa3BYKOBOI —))) =

Tabnwuna I12.10. KoMmyrausonHbie yerpoiicrsa n kenraktabie coeyanennn (TOCT 2.755-87)

HaumeHoranue Obo3naucHue

OB6o3rnavene 6CHOGHBIX KOHMAKMO8 KOMMYNMAYUOHHBIX YCHPOTICME

I

3aMBIKAIOMMX \
Pasmelikaiommx ?‘ i ﬁ
Ilepexmogatommx Lﬁ

I 1
Tlepexmoualonyx ¢ HeHTpansHEIM M0N0XKeRHEM +

Kearupuyupyrowue cumeons, Roacuarouue npuxyun paboml KOMMYMGYUOHHBIX yCMpolicme

DyHKnHA KOHTAKTOPA ((

DYHKUMS BEIKIIOYATENA %

QyHKIH pazbeaUHHTENA -




Ipodonoicenue mabn, 112, 1¢

HanmMeHoBanue OGfo3HaucHHe
DYHKLHA BLIKTIOYATENA-DaThCAUHUTE 15 o
ApToMarnueckoe cpalaThiBaHme |
®YHKLS i1y TeBOr0 WK KOHLIEBOIO BEIKIIOYATENS N
CamoBosBpar <
OrTcyTeTBHE CAaMOBO3BPATA (o]
Jyrorawenne AV

Hpumepor 0BOIRAUEHUL KOHMAKMO8 KOMMYMAYUORHIX YCIMPOCHmE
KoHTakT KOMMYTALMOHEOIO YCTpOHCTRA:

nepexmoyaltomii 6e3 pasMelkanMs neny (MocToBoI)

€ OIBOHHBIM pasMBIKAHHEM

'ﬁi
d|
€ ABOHHEIM 32MBIKARHEM \

KonTaxkT B xoHTaKTHOM rpynIe, cpabareiBaiomuyi panbie 1o
OTHOLICHHIO K JIPYTUM KOHTAKTaM rpy bl

’ a) 2aMBIKaIoNIui \I

©) pasMeIkatonuii

N

KonTakT B KOHTRKTHOH TpyIne, cpabarsiBaiolmii M03xke Mo
OTHOWIEHHEO K APYTHM KOHTAKTAM rpynmb:

a) 3aMBIKaloLH

—

6) pasMBIKaOmHiH =

KouTakT 3aMpIKaloni ¢ 3aMeIHTe N IeM, OeHCTBYIOLIMM:

R25

a) npH cpabarsIBaHHK

©) mpu BO3Bpare

J =
1

g

_]I._




L

ITpodonxcenue maba. 11210

HauMeHoBaHHE

Obo3naueHHe

KonTakT 3aMBIKaIOIHH C 3aMeuTENIeM, ACHCTBYIOIMM:
B) Mpu cpabaThIBAHKM U BO3BPATE

KOHTAKT pasMBIKAIONIMIA C SaMEITMTENEM, CHCTRYIOIMM:
a) npu cpabaTeIBAHKM
) npu BO3BpATE
B) npH cpabaTsIBAHHE Y BO3BpATE
INpumeuanre. OB03HAUCHHUE 3aMEATMTENA JOITyCKa-

erca u306paxars C MPOTHEOMONOHOH cTOpoHE! 0603Haye-
Hus [IOIBHXHOIC KOHTAKTA.

Kontakr Ge3 camoBo3Bpara;

) 3aMBIKAIOMHI

6) pasMeIKaoIHi

KoHTakT ¢ caMoBO3BpaToM;

a) 3aMBIKAIONIHE

6) pasMsIKaOHii

KOMTaKT A1 KOMMY TAUHE BEICOKOTO HaIPMKEHHS 1ETIH:

a) 3aMBIKAIOIIHI

6) pasmsixaomuii

B) 3aMBIKAIOLHA JYrOTACHTENEHEIH

I} pa3sMBIKAIOLLMH AYroracHTensHEIH

=
T
T P
T
T
e

—~PH —ah g




Tlpodomcene maba, [12.10
HaiimMeHoBanKe O603Hauenue

KourakT pazsenuuutens

Koenrakr uikmiouatens pasbeIuHUTENS

KOHTaKT ¢ aBTOMaTHYECKHM BOIBPATOM MIPH [IEPETPY3Ke

KonTakt BeIKIIOYATENSA

— % - —"0— ——

KoHTakT, 4yBCTBHTENBHEIA K TeMITEpaType (TEpMOKOHTAKT)

) 3aMbIKAIOIIHH \
) rﬂ
6) pasMBIKAIOIIHI
KoHTakT 3neKTPOTEILIOBOTC pesie NPH pasHeCeHHOM Crioco-
6c n30bpaxeHus pene -q

Ipumeper nocmpoenun 0b6o3Haueruil O8YIROIUYUOHHBIX KOMMYMAYUOHHBLX YCIMPOUCMS

Brixarouarens pyunoi '=\']L WM }___\‘L

Brixnovarens KHONowHsIi 6e3 caMoBO3Bpara:

@) HakMMHO# C BOZBPATOM MOCPE/ICTBOM BHITATMBAHMA L
KHOTKH I"V‘"]
6) HanMMHO# ¢ BO3BPAaTOM MOCPEACTBOM BTOPHYHOIO L
HAXKATHA KHOMNKH E'V"\
Brikniouarens HHEPLUHOHHBIH {]
L ]
Brixknouarens TPEXIIONKOCHLIH ) WIH

[Ipumeuanue. INpn HeoOXOOMMOCTH YKa3aHHS BEH-
YHMHEI, IPH N3MEHEHHH KOTOPOi POMCXOIMT BO3BPAT, HC-
NMONbL3YIOT CNECAYLIHE 3HaKH,

a) MaKCHManbHOIO TOKa >
6) MUEMMAaRBEHOTO TOKA J53
8) obparHOrO TOKa I
r% MaKCHMa/ILHOIO HanpsKeHHA U>
) MHHEMANEHOTO HANPIKCHUA U<

€) MaKCHMaILHOH TeMnepatypsl Te>




Tpodonawcenue mabn. 112.10

Haumenosauue

Obo3navenne

3HakH NPOCTABNAIOT OKOJIO 0003HAMEHHS BEIKIIOYATEIA,
HanmpHMEp BREIKJIOYATENR TPEXNOJIIOCHEIH apTOMaTHYe-
cxuii MAKCHMAaIBEHOTO TOKa

PazseauHuTeNb TPEXTIONIOCHEIH

BuIK0MATENE-Pa3LENMHUTENL TPEXTIOJIOCHOM

Brikmouareb 3neKTPOMarHUTHEI (pene)

Hpumepe: nocmpoenun 06o3naseHuli MHOZONOIUYUOHNBIX KOMMYMAYUORRBIX Yempoticme

Iepexmoyarens OAHONOMOCHEIH MHOMONOSHUHOHHEIH,
HAIPUMEp HETHIPEXNO3HIIMOHHEIH

Tepexnouatens OBy XIIOMOCHETH Y€ TRIPEXTIO3HLIMOHHEH

Ipurme ya nue. Ilosuume nepexmoyarens, B KOTOPaIX
OTCYTCTBYIOT KOMMY THPYEMBIE LENH, UK NO3HIINH, COCIH-
HEHHEIC Mexy coboH, 0003HAYAI0T KOPOTKHMH 1UTPHXaMH
(MpuMep WECTHNO3HLHOHHOMO NIEPEKIIOYATE NS, HE KOMMY-
THPYIOILENO ANECKTPHUCCKYIO LT B IEPBOH MO3HLIMH H KOM-
MYTHDYIOILEro oiHy M TY )€ LeNk B Y4eTBEPTOH U WECTOH
NOIKITUAX)

HGPCKH}O'-IBTCI 1k OAHOTICJIOCHBIH MHOTONIO3H IHOHHEIH
€ NOABHXHBIM KOHTAKTOM, 3aMBIKAIOILKM TpH COCETHHE
L.,

TlepexmouaTesns MHOTOTIOZHLHMOHHENH HE3aBHCHMEBIX LETEH,
HalnpumMep WecTyH nencki

INepexmouareny co cnoxHoi KoMMyTauHel H306paxaloT
HA CXEME OAHUM H3 CNIEAYHOULIHX CNOCO60B:

Mepruii coocob. INepekmoyarens niobpaxaoT
B BHAE YCNOBHOrC 0003HAUECHHS, 4 HA TIOJe CXEMB!
TIOMEIAoT TabNHIY 3aMBIKaHHA KOHTAKTOR

Ltk P

Try

NN

3min 3min 3 min
o ]]—l:_.

-1 qr_“"
4




ITpodonncenue mabn. I7;

Haumenosanne Ob6o3uayenne
i
Bropoii cnocob. Ilepexmouarens BOCEMHAIATHTIO D 18 |E ’
SMLMOHHE C INECTHIO 3aKMMaMH, 0603HAYCHHEIMM = |_|_ F
orApo F —
Ic {
SaxamMui
ABCDETF
»x

TpeTuii coocob. OGo3HAYCHHE, COCTABNEHHOE
COTNACHO KOBCTPYKIMH

Tlepekmoyarens ABYXTIOMOCHLIH TPEXTOIHIMORHEH
€ HEATPAJILHEIM NONOKEHHEM

Ilepexmoyare/s ABYXIIOMOCHEIH TPEXNO3HLIMOHHEIH
€ CaMOBO3BPaTOM B HEHTPAIBHOE NOJIOKEHHE

Obosrauerue KOHMAKMOE KOHMAKMHbIX COeOuHeHuil

KOHTAKT KOHTAKTHOI0 COSAHHEHHA;
a) pa3beMHOTO COeMHEHHA:

HITEIPE

ruesno

6) pasbopHoro coeMHEHHS

B) Hepa30opHOTO COCOMHEHUA

TToawmun

PR X

e Rl el =
00 =3 OF WA B W R = O WD 00~ O D W N e
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e wm —{1
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@ ik =
2.3
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Oxornuanue mata. 12,10

Haumenopanme

Obo3uayenue

KOHTaKT CKONB3AIHHA:

a) no JiHEHHOH TOKOMPOBOAAILEH NOBEPXHOCTH

6) N HECKONEKMM JIHREH HEMM TOKOTIPOBOASALIHM
[OBEPXHOCTAM

B) 10 KONBLEROH TOKONPOBOAALICH NOBEPXHOCTH

I) N0 HECKONBKHM KONBIEREM TOROTIPOBOIALMM T10-
BEPXHOCTAM

‘I“L

Tpumepor nocmpoeHus KOHMARMHBLX COEOUHEHI

CoenMHeHNEe KOHTAKTHOE Pa3LEMHOE YETHIPEXIPOBOJHOE

CoenvHEHHE KOHTAKTHOE Pa3beMHOE KOAKCHATBHOE
(BEICOKO4ACTOTHOE)

TfepeMBIvKa KOHTAKTHAS
TepeMbrKa KOMMY TAIHOHHAS:

a) Ha pasMEIKaHHe

6) C BLIBEACHHBIM LITEIPEM

B) C BEIBEICHHEIM FHE3LOM

I) Ha NIepeKTI0YEHHE

L
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HIH HIH

.y WK W
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Ta6nuua [12.11. BocnpHsumMaomas 9acTh 3TEKTPOMEXANMIECKHX yeTpolicTe (TOCT 2.756-76%)

HaumenoBanne Ofo3navenue Haumenosanue ObGo3Hauenne
]
Karyuika anextpomexans- 5 0OMOTKa MaKCHMaTb-
4ecKOoro ycTpoHCTBa !6 HOro TOKa
12, ]

Mpumeuanwue. Bur-
BOJE! IOy CKAETCA H30-
Opaxars ¢ onHO#H CTOPOHE!
MPEMOYTOJIBHHKR

Katymixa anexrpoMexaHu-
YeCKOTo YCTpoHcTRa:

¢ ABYMS 0OMOTKaMH

¢ n 0OMOTKaMH

C IIByM$ BCTPEYHBIMM
obMOoTKAMH

C OIHMM OTBOJIOM

Tpex(asHoro Toka

Karyika anekTpomexass-
YEeCKoro ycrpoHcTea ¢ yxa-
3aHHEM BH1a 0OMOTKH:

o6MOTKa HANPMKEHHS

i

o
=]

Katymka nonspu3oeasHO-
o AEKTPOMEXAHHYECKOrO
yCcTpoHCTEa

KaTymika anekTpoMexany-
HECKOTO YCTpoiicTRa:

obnasaomero ocTa-
TOYHEBEIM HAMArHHYHMBAHH-
em

HMEIOLLEro MEXaHHE-
CKky10 OnoKHpOBKY

paboTaouiero ¢ ycko-
peHHeM TipH cpabarsizanuy

paboTatowero ¢ ycko-
PeBHEM TIPH cpabaTriBaHRy
H OTNYCKaHUU

wh

£
(™
w

paboTarouero ¢ 3amen-
lieHHeM NpH cpabareiBaiiK

paboTatouiero ¢ 3amMen-
JIEHHEM NDH OTNYCKAHHH

BocnpHRUMAOLIad YacTh
BNIEKTPO1 STJIOBOTO PN

vl

1,5

=4 4 4 488

2,




TPUNOXEHUE 3

)603HayeHus bykeeHHbie B anexTpuyeckux cxemax (FOCT 2.710-81*)

TlpuMepL! BHAOB 3NEMEHTOB Kon IpuMeps! BHIOB 3NEMEHTOB Kon
Verpoticrso. O6imee o6o3naucHue 4 OHUCKPETHEIH NIEMEHT 3auMThl 110 TOky | FP
MHEPLIHOHHOTO AeHCTBHA
I[TpeoGpajopareny HE3NEKTPHYECKUX BENu-| B NpeAOXPaHUTENE TABKHI FU
YHH B MEKTPHYECKHE {KPOME TeHEPaTOPOR JHCKpETHBIH AEMEHT 3aIlKTH [0 Ha- FV
U HCTOYHHKOB MHTAHMA); AHATIOTOBEIE TIDSOKEHHIO, PAa3pAIHKK
MHOTOpaspstHeie peobpa3oBaTenu; aar- T'eHepaTOpkI, HCTOUMHHKH MHTAHMS: G
YHKH JUIA YKa3aHHs HIH H3MEDERMS: barapes GB
rPOMKOIOBODHTEIE B4 || YerpolicTBa HHAHKALMOHHEIE M CHTHANEHEE: | H
MarHHTOCTPHKIIMOHHEIH 3JIEMCHT BB nprOOp 3BYKOBOH CHrHaNH3aIMH HA4
JETEKTOP HOHUIHPYIOUIMX M3nyueHud | BD HHIKKATOP CHMBONBHBIH HG
CENBCHH-TIPHEMHHK BE npubop cBETOBOH CHIHANM3alUAH HL
TenedoH (kancrons) BF' || Pene, KOHTAKTODEI, IyCKATE/H: K
CeNBCHH-TTATYHK BC Pene TOKOBOE KA
TEMNOBOH IATHHEK BK pEJie yKa3aTeNnkHoe KH
dotoanement BL PEJIE 2NEKTPOTEMIIOBOE KK
Mukpodor BM KOHT3KTOP, MarHHTHEIH IYCKaTeNb KM
JaTYHK NaBJICHHS BP peJie BpeMeHH KT
NLE302NIEMEHT BQ peJie HaTpsKEHKs KV
JaTYHK YacTOTHl Bpawesus (Taxorene- | BR || Katymwku MHIyktHBHOCTH, Zpocceny, peak-| L
parop) TOPE!
3BYKOCHHMATENE BS || Heurarenu M
JAaTYHK CKOPOCTH BV || ItpuGops! M3MEPHTENEHEIE: P
Konpescarops C AMIIEPMETP A
CxeMbl HHTErpabHEE, MEKPOCOODKH: D CYETHHK UMITYNECOB PC
CXeMa MHTErpansHas aHanoropas D4 4aCTOTOMED PF
cxema WHTerpanbHas undposas, noru- | DD CUeTHHK AKTHBHOH SHEPrUH Pl
HECKHH INeMeHT CUETYHK PEAKTUBHOH 2HEPTHH PK
YCTPOHCTBO XpaHCHHA HB(pOpMALHK DS oMMeTp PR
YCTPOHCTBO 3a1EpXKH DT || Peructpupytomuii npubop: PS
DOneMeHTH pasHble: E Yackl, H3MEPUTEINL BpeMenH, Ackicteus | PT
HArpERATENBHEMH 3NMEMEHT EK BONBTMETP PV
NaMna OCBeTHTENLHAS EL BATTMETP PW
TIHPONATPOH ET || Beiknmoyatensu M passeAMHHTENH B CHIO- o
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Ipouseodcmeersio-npakmuveckoe uzdahue

Anexcannpos Koncranrun KoneTanTHROBHY
Kysumuna Encna lennagbesna

SJIEKTPOTEXHHYECKHE YEPTEXH X CXEMBI

Penaxrop M.J1. Coxonosa
XynoxecTsennsiii peaaxrop A.10. Jemrepyb
Texupaeckuil penaxrop 1.4. [eopeyxoaa
Koppexrops! E.I1. Cesocmuanoea, B.B. Comosa

Habop ¢ BepeTka BrmnonHess! Ha komneiorepax Hazarensctea MOH
Komnetorepras Beperka B.B. flak

JIP Ne 020528 ot 05.06.97
IMoarmcano B neuars ¢ opurunana-maxera 29.06.04, ®opmar 70x 100/16.
Bymara odcerna. Taprutypa TaiiMe. Teuatr odceTHas.
Ve, mew, n. 24,5. Yen. xp-orT. 24,5. Yu.-u3n, 1. 24,6.
Tupax 2000 sx3. 3aka3 3172 C-0l6.

H3anarenscteo M3H, 111250, Mocksa, KpacHokazapMernas yn., 14.
Omneuarano B OAQ «Tunorpadua « HOBOCTH», 105005, Mocksa, yJi. ®puapuxa DHrelsca, 1. 46.




=¥/ W3zpateancTBo MHU

NpeAAaracT HHAXEHEPamM-3ACKTPUKaM, HayYYHbIM paf)OTHMKaM,
acnvpaHTam M CTyYAEHTam 3IAEKTPOTEXHHUUECKHUX
U BAEKTPO3HEPreTHHECKUX CneEUUAALHOCT eh

IAEKTPOTEXHUHECKUIA CTIPaBOYHUK
3 KTPO' B YETbIpEX TOMax

TEXHUYECKWHA Tious 8

CMIPABOYHUK lNpou3soAcTBO, nepeaaua

U pacnpeAeAeHHe IAeKTPUYeCKon
3Hepruu

Tlon obuL. pen. npodeccopes MOU

B.T. Tepacumora ¢ fap. (rn. pen. A.H. TTonos). —
8-e m3m., venp. ¥ aon. — M.: Heparensetso M3H,
2002. — 964 c.

ISBN 5-7046-0750-0 (T. 3)

L
VBIATENLCTRO M2k
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IpuBonsTCH CBEAEHNA 110 HEKTPHYECKHM CHCTEMAM, JEKTPUYECKHM CTaH-
L{HAM, OACTAHI{HAM, NEKTPONEPeaIaM epeMeHHOI0 H IOCTOAHHOIO TOKa,
IMEKTPHYECKHM CETAM BbICOKOIO HANPSDKEHHS, JEKTPOCHabiKeHHIO FOpOLLOB,
CEJIBCKOTO X034HCTRa, MPOMBIIUIEHHOCTH ¥ TPAHCIIOPTa, & TAkKe MO aBToMa-
THKE, 33IMTE H aBTOMATH3AIHH JICIETYEPCKONO M TEXHONOTHYECKOTO YIIPaB-
IIeHMA B 3NEKTPOIHEPIeTHYUESCKUX CHCTEMaX.

Marepran TpeThero ToMa CyliecTREHH 06HOBNCH. IIpHBeIeHEl aHHEIE 110
COBPEMEHHOMY COCTOSHMIO NICKTPOIHEPTeTHKH, BKII04Yas BOIPOCKH! MPOEKTH-
POBaHHS 1 SKCILIyaTaLMH INEKTPOIHEPTETHIECKHX CHCTEM H HX OTIENBHEIX
KOMIIOHEHT, 8 TAKKE METOMIE! JIeKTPOSHEPTeTHYECKHX PaciyeToB, OpPUEHTHPO-
BaHHE'E HA MPHMEHEHHE BEIYHCITHTENLHONH TEXHUKH,

Ipearinymiee H3pauue cnpasounmka Obu10 BuIMynieno B 1985-1988 rr,
ToM 1 HacTOsero u3ganus genuen B 1995, rom 2 — 8 1998

(Ilepenner, 26,5%17,5 cm)

Mo sonpocam npHoGpeTeHHN KHWF OOPalIATECA B OTAEA PacNpOCTPaHeHHS M3AATEALCTBA
Tea: (095) 361-16-81. Tea/thaxc: (095) 362-02-13




Ly /4 MspareapcTBO Méﬁ

NPEAAATaeT HHXKEHEPAM-IACKTPUKAM, HAY4HBIM PaGOTHHKAM,
acnMpaHTam M CTYAHTamM 3IAEKTPOTEXHUHEeCKHX
U JAEKTPOIHEPreTHYECKHUX CneuHaAbHOCTeH

IAEKTPOTEXHUHECKUH CNpaBoYHMK
3ﬂEIS£PO- B YETBIPEX TOMax

TEXHHA ECK"F’ Tom 4
CMPABOYMHMK Mcnoab3oBanue IAeKTPUHECcKoi
3HEprum

Tlog o6u1. et npogeccopos MOH

B.I" Tepacumora u ap. (. pen. A ITonos). —
8-¢ m3x., Henp. H goI. — M.: Msparenscreo M3H,
2002. — 696 c.

ISBN 5-7046-0751-9 (T. 4)

=
UBLATERCTES M3

Ipusenens cBeneHus No OOILIM BOIPOCaM MEKTPONPHBO/IA, KOMIIOHCHTaM
€r0 CIIIOBOY0 KAHANA, MHKPOIIPOLIECCOPHEIM CpeJICTBAM YIIPABICHHS, OpraHH-
3aIlMH CHCTEM C 3eMEHTAMH NPOSKIUPOBAHUS i IIPUMEPAMH COBPEMEHHEIX
3JIEKTPOTIPHBOJIOR, MNEKTPOTEPMIYECKOMY 000PYIORaHHIO, 060pYIOBaHMIO Jis
9NEKTPOTEXHONOTHH, JIYTOBOH, 3MeKTPOIIIAKOBOI M KOHTAKTHOI CBApKH, NEK-
TPHYECKOMY OCBEILEHUIO, JEKTPUUECKOMY TPAHCIIOPTY, AMeKTpoobopynosa-
HII0 aBTOMOGHIEH H TPaKTOPOB.

Marepuan ToMa CyIECTBEHHO OGHOBIEH B CPABHEHHH C TIPEABITYILMM U3/~
Huep (1988 r.) ocobenHO B yacTu GHICTPO MEHAICLIMXCA 3TEMEHTOB H CHCTEM —
npeo6pasoparelieil YaCcTOThl, MUKPOPOLIECCOPHEIX CPEICTB, HOBBIX BHIIOB 316K~
TPOTEXHONOrHH, OCBELICHI, IMEKTPONOOPYIOBAHNAL.

(TMepenuner, 26,5x17,5 cMm)

Mo Bonpocam NpuoBpeTeHMs KHWF OGPAMATLCA B OTAEA PACTIPOCTPAHEHMA W3AATEALCTBR
Tea.: (095) 361-16-81. Tea/thakc: (095) 362-02-13




¥/ JVl3pateancTBo MOU

npesraraeT WHXEHEPaM-TeNAOIHEPreTUKaM, HayyHbiM paboTHuKam,
acnMpaHTam M CTyAEHTam 3HepreTM4ecKMx crieuMasbHOCTed

Axon O'M. bokpuc, T. Heaxar Besuporay, Ae6bu Cmut

COAHE'-IHO-BOAOPOAHEIH JHEPIUs.
Cuaa, cnocobHas cnactu mup

Ilep. ¢ annt. J.0. Oynnkosa — M.: Hanarenncreo MOY, 2002. — 164 ¢., mn
ISBN 5-7046-0904-X

VpoBenb 3arpa3HEHHROCTH arMOC(EPEl MEZIEHHO, HO HENPEKIOHEO
TIOBRIILIAETCA, B PE3YNBTaTe YETO CEPhe3Ho paspymaercsa 6nocdepa 3emun.

Coneprianne YIICKUCTIOTO Ta3a H IPYTHX 3arpa3HuTeNneil yReIHIHBAETCH
H3-33 TOTO, 4TO ME! JOORIBACM 3HEPIHIO, CKMras HedTh, NPHPOAHEL ras
# yrons. Ham Reo0XOIHMO TIOKOHYMTS € 3aBHCAMOCTEIO OT HCKOMAEMEIX TOIT-
JIHEB, KOTOPHIE JIEHE 32 BHEM YXYAMIAIOT 3KONOTHUESCKYH ODCTAHOBKY.

B 370ii XHMNTe BIIEpBhIE NACTCHA NOAPOOHOE H ACHOE OIHCAaHHE TOro, YTO
Moxer BrITh clienano UM paspenieHus npobnemMel, a Takke kax Bl
YHTATE]h, MOXETE yYacTBOBATh B ITOM.

(O6nosxxa, 20x14,5 cM)

Llanes C.B., bypos B.A., Pemeszos A.H.
la30TypOMHHBIE M Napora3osbie

YCTAHOBKH TEMAOBbBIX BAEKTPOCTEIHUHFI
YuebHoe nocobre ars By30B

€.B.lanes, B.AEypos, AH.Pemeson

Ilon pen. C.B. [1anesa— M.: Hagarenscteo MOH, 2002. — 584 c., un.
ISBN 5-7046-0739-X

H3/105eHb! OCHOBBI TCOPHH ra3oTypOHHHEIX H N2pOra30BEIX YCTAHOBOK
3NEKTPOCTAHIMI. 3HAMHTEMEHOE BHHMAHNE YAEICHO OCODEHHOCTAM HX KOH- FA3OTYPEMHHBIE
CTPYKIHH U COCTABY TEIUIOBBIX CXeM, MeToiam nopkenns K1 npons-

BOICTBA 31CKTPOIREPrHH M 3KOHOMHH TOTITHBA. W TAPOFA3OBBIE

Jlasa knaccHguKaIHa TEMIOBBX CXEM PAa3IHYHLIX THIIOB HAPOrasoBhIX YCTAHOBKU i
YCTaHOBOK, NIPUBE/IEHE] METOZIHKH PacyeTa NoKasareneii HX 3KOHOMHYHOCTH. TEMAGELIX IAEKTPOCTAHLIMA
Ocoboe BunManHe yaeneHo dakTopaM, BIMAIONMM Ha PEXHMEL H [I0Ka3a-
Tenl paboTs! Taj0TypOHHHEIX H [IAPOrasoBRIX YCTAHOBOK, Crioco0am pery-
JIMpOBAHHA OTIIYCKA 3JeKTpHUecKoll H Tennoroil anepriy. PaccMOTpeHE!
BONPOCK! YITYHIICHHUA 3KONOTHYECKHX NapaMETPOR YCTAHOBOK.

Kanra pexoMmenopana Munncrepersom 0Opasopanus PO B kauecTse y4eGHOr0 MocoOHA A1 CTYIEHTOB SHEpre-
THYECKHX BY30B, MOXeT O5IT N01€3Ha Hay4HEIM COTPYIHHKAM, HIDKEHEPAM, TIEPCOHATTY IAEKTPOCTAHLHH,
(Tepenunet, 24x17 cM)

Mo ponpocam npuoGpETEHMS KHMI 0OpallaTbCA B OTAEA PacnpoCTPaHEeHHs M3AATEALCTBA
Tea.: (095) 361-16-81. Tea/dhakc: (095) 362-02-13




