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NMPEOUCITIOBUE

Llenn, OCHOBHble MPUHUMMNBI M OCHOBHOW MNOPSOOK MpoBedeHust paboT MO MEXrocygapCTBEHHOW CTaHZapTusauuu
yctaHoBneHbl F[OCT 1.0-92 "MexrocyaapcTBeHHas cuctema crtaHgaptudauun. OcHoBHble nonoxeHus" n [OCT 1.2-2009
"MexrocygapcTtBeHHas cuctemMa cTaHgaptusaumu. CTaHgapTbl MeXrocygapCTBeHHble, MpaBuia M pekoMeHgauuu no
MEXrocyaapCTBEHHOW cTanHAapTusaumu. MNpasuna pa3paboTku, NPUHATUSA, NPUMEHEHUS, OOHOBMEHNUSI U OTMEHBI"

CBeaeHus o ctaHpapTe

1 PA3PABOTAH ®epgepanbHbiM  FOCYLApPCTBEHHbIM  YHUTapHbIM — npeanpusatneM  "Bcepoccuickuin  HayvHo-
uccregoBaTenbCKUA UHCTUTYT CTaHdapTu3auum U ceptudukauum B mawumHoctpoeHuun” (Oryr "BHUMHMALL"), ABTOHOMHOW
HeKkoMMepYeckon opraHnsaument "HayuyHo-ncenegosarensckun ueHTp CALS-TexHonorui "MpuknagHas noructuka" (AHO HUL,
CALS-TtexHonorui "MNpuknagHas normcrmka")

2 BHECEH ®egeparnbHbIM areHTCTBOM MO TEXHUYECKOMY PerynnmpoBaHuio 1 MeTponorum

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auuu, meTpororum n ceptudukauum (npotokon oT 12 mas
2011 r.N 39)

3a NPpUHATNE CTaHOapTa nporofiocoBsanu:

KpaTkoe HanmeHoBaHue Kog cTpaHbl CokpalleHHoe HaunmMeHoBaHue HauMoHarnbHOro

ctpaHbl no MK (MCO 3166)( no MK (UMCO 3166) opraHa no craHgapTusauum
004-97 004-97

AzepbanmxaH AZ AscTtaHaapT
ApmeHns AM MuHakoHoMMKM Pecnybnukm ApmeHus
Benapycb BY locctanpapt Pecnybnukn benapych
KasaxcTtaH KZ locctanpapt Pecnybnuvkm KaszaxctaH
Kblprbl3cTaH KG Kblprbiactangapt
MonpoBa MD Mongosa-Ctangapt
Poccuinckan depepauuns RU Poccrangapt
TapxukncrtaH TJ TagKkukcTangapT
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TypkmeHna ™ nasroccnyx06a "TypkmeHcTaHgapTnapb!”
Y3bekuctaH uz YactaHgapT
YKkpavHa UA FocnoTpebeTtaHgapT YKpauHbl

(Monpaeka. MYC N 1-2021).

4 Mpukasom PegepanbHOro areHTcTBa N0 TEXHUYECKOMY perynmpoBaHuto 1 metponormm ot 3 aerycta 2011 . N 211-cT
MeXrocyaapcrBeHHbi ctaHaapT FOCT 2.702-2011 BBefeH B AeNCTBME B KayeCcTBe HauWoHanbHOro ctaHgapta Poccuiickon
depepauun ¢ 1 aHBapsa 2012 .

5 BBAMEH ['OCT 2.702-75

UHebopmayus o seedeHuu 8 delicmeue (npekpaweHuuU delicmeusi) Hacmosiueao cmaHdapma nybriukyemcs 8 ykazamerie
"HayuoHarnbHbie cmaHdapmel”.

UHbopmayus 06 usmeHeHUsIX K Hacmosiwemy cmaHdapmy rybnukyemcs 8 ykasamerne "HayuoHasnbHble cmaHOapmebl”, a
meKcm U3MeHeHUl - 8 UHGhopMayUOHHbIX ykaszamensax "HayuoHansHble cmaHdapmel”. B cnyyae nepecmompa unu ommeHb|
Hacmosiwez2o cmaHOapma coomeemcmeyrowasi uHgopmayusi bydem onybrukogaHa 6 UHGOPMaUUOHHOM yKalamerse
"HayuoHarnbHble cmaHOapmabl”

BHECEHA nonpagka, ony6nukosaHHasa B UYC N 1, 2021 roa

I'IonpaBKa BHeceHa 13rotosutenem 6a3bl JaHHbIX

1 OBJIACTb NPUMEHEHUA

HacTtosawun CTaHOapT pacrnpoCTpaHAETCA Ha 3N1eKTpUu4veCkmne Cxembl n3genun Bcex 0Tpacr|el7| MPOMBILUITEHHOCTU, a TakKxXe
ANEeKTpn4eCkne CxemMbl 3HEepPreTn4eckmnx COOpy)KeHI/IVI N yCTaHaBJ1MBaeT npasuiia nx BbINOJIHEHUA.

Ha ocHoBe HacTosiwero CTaHOapTa OonyCKaeTcd, npu HeobxoanumocTH, pa3pa6aTb|BaTb CTaHOapTbl Ha BbINOJIHEHUE
ANEeKTPU4EeCKnX cxem nagenumn KOHKPETHbIX BUOOB TEXHUKN C YHETOM UNX CI'IELI,I/I(*)I/IKI/I.

2 HOPMATUBHbIE CCbIJTIKU

B HacTosiwem CTaHOapTe UCNoJib3o0BaHbl HOPMAaTUBHbIE CCbIJTIKU Ha cneayruine MexrocyaapCTtBeHHble CTaHaapThl:

FOCT 2.051-2006 EgnHas cucrema KOHCTPYKTOPCKOM AOKYMEHTaUUN. 3nekTPOHHbIE AOKYMEHTbI. ObLme nonoxeHus

OCT 2.053-2006 EgunHasi cuctemMa KOHCTPYKTOPCKOM [LOKYMEHTauun. JnekTpoHHas CTpykTypa usgenus. OOwme
MONOXeHNS

FOCT 2.104-2006 EgnHas cnctema KOHCTPYKTOPCKOM fokyMeHTauun. OCHOBHLIE HaAMMUCH

OCT 2.701-2008 EpuHasa cuctema KOHCTPYKTOPCKOM OokymeHTaumn. Cxembl. Bugbl u tunbl. O6wme TpeboBaHus K
BbINOJTHEHWIO

FOCT 2.709-89 EguHas cuctema KOHCTPYKTOPCKOM AokymeHTauun. O603HayeHMs1 YCIroBHbIE MPOBOAOB M KOHTAKTHbIX
COEVHEHUIA BNEKTPUYECKUX 3NEMEHTOB, 060PYLOBaHMS M Y4aCTKOB LiENe B 3MEKTPUYECKUX CXEMaAX

FOCT 2.710-81 EgmHas cnctema KOHCTPYKTOPCKON AokymeHTaumm. O6o3HauveHnss 6yKkBeHHO-LUMEPOBLIE B 3MEKTPUYECKNX
cxemax

[OCT 2.721-74 EagnHas cuctema KOHCTPYKTOPCKOM gokymeHTauun. OB6o3HavyeHus yCnoBHble rpacmyeckne B cCxemax.
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O603Ha4eHusa obLuero npUMeHeHUs

TOCT 2.755-87 EpnHaa cuctema KOHCTPYKTOPCKOW OokymeHTaumn. OB6O03Ha4YeHuss yCnoBHble rpaduyveckme B
3MNEKTPUYHECKUX CXeMaX. YCTPONCTBA KOMMYTaLMOHHBIE U KOHTAKTHbIE COEAUHEHNS

I'IlevleanlAe - I'Ipm nonb30oBaHMN HACToOALLMM CTaHOAPTOM uenecooGpaaHo NPOBEpPUTb AENCTBUE CCbINOYHbIX CTaHAApPTOB
B I/IHd)OpMaLI,VIOHHOVI cucTeme obLLero nonb3oBaHUsA - Ha OCbMLIMaJ'IbHOM cante CDe/J,epaanoro areHTcTtBa no TexHn4eckomy
perynmpoBaHnw “ MeTpoJsiormm B CeTU MHTepHeT nnn no exerogHo wusgaBsaemMomy MH(*)OpMaLI,I/IOHHOMy yKasaTento
"HaumoHanbHble CTaHD,aprI", KOTOpbIN OI'Iy6J'IMKOBaH Mo COCTOSIHUIO Ha 1 AHBApA TeKywlero roga, n no CooTBeTCTBYHOLUM
eXemMecA4YHO n3gaBaemMmbiMm VIH('bOpMaUMOHHbIM yKasaTtenam, 0I'Iy6J'IVIKOBaHHbIM B TeKywlem roay. Ecnun ccbinoyHbin cTaHgapT
3aMeHeH (VI3MeHeH), TO nNpn nonb3oBaHNMM HaCToAWMM CTaHOaApTOM cnegyet pykoBOACTBOBATbLCA 3aMEHAKLWMM
(M3MeHeHHbIM) CTaHOapTOM. Ecnu ccbinoyHbin CTaHOapT OTMEHEH ©e3 3amMeHbl, TO NONoXeHne, B KOTOPOM [aHa CCblJlIKa Ha
Hero, NPUMEHSETCS B YacTu, He 3aTparMBatoLLen 3Ty CCbINKY.

3 TEPMUHbBI, ONPEOENEHUA U COKPALLEHUA

3.1 B HacTosilLemM CTaHgapTe npuMMeHeHbl crneayruine TepMnHbl C COOTBETCTBYHOLLMMK onpeaerieHnAaMmn:

3.11

JIMHUA B3aUMMOCBA3N: OTpe3OK JNTINHNN, yKa3bIBaIOLIJ,eI7I Ha Hanun4dme CBA3N  Mexay
(.byHKLl,I/IOHaJ'IbH bIMW YaCTAMU U3OeNnA.

[FOCT 2.701-2008, ctatbsa 3.3]

3.1.2

o6o3HayeHMe 3anemeHTa (nNo3vumoHHoe o6o3HadeHne): ObsasatensHoe 00603HaveHue,
npucBavBaemMoe Kaxaon 4acTu obbekTa u cogepxallee MHbopmaumio o BUAe YacTu obbekTa, ee
HOMep U, MpU HeoBXOANMOCTU, yKasaHne o (PyHKLMM OAHHON YacTn B obbekTe.

[COCT 2.710-81, npunoxeHue 2, nyHKT 3, Tabnuua 2, nyHKT 3]

3.1.3

yCTaHOBKa: YcnoBHoe HavMeHoBaHWe obbekTa B QHEepPreTn4eCknx COOpPYyXeHUdAX, Ha KOTOprl7I
BbIMyCKaeTca cxema.

[FOCT 2.701-2008, ctatba 3.9]

3.1.4

yCTpOVICTBO: COBOKyI'lHOCTb ANIEMEHTOB, npeacrtasndAolaa eguHyto KOHCTPYKUUIO.

[COCT 2.701-2008, ctaTbs 3.6]

3.1.5

dyHKUMoHanbHas rpynna: COBOKYMHOCTb  ONIEMEHTOB,  BbIMOSHSAOWMX B M34enuu
onpeaeneHHyto pyHKUUIO U He 06 beAMHEHHbIX B €AUHYI0 KOHCTPYKLMIO.

[COCT 2.701-2008, ctaTbs 3.7]

3.1.6
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dyHKUMOHanbHas uenb: COBOKYNHOCTb 3NIEMEHTOB, PYHKUMOHANBHBIX TPYNM U YCTPOWCTB (Mnu
COBOKYMHOCTb (PYHKLMOHANbHBIX YacTel) C NIMHUSMM B3aMMOCBSI3e, 06pasyomnx KaHan unm TpakT
onpeaeneHHoro HasHaveHusl.

[COCT 2.701-2008, ctaTbs 3.8]

3.1.7

hyHKLMOHarnbHas YacTb: JNEMEHT, YyCTPOWCTBO, (hyHKLMOHanbHas rpynna.

[COCT 2.701-2008, ctaTbs 3.4]

3.1.8

anemeHT cxeMbl: CoCTaBHasi YacTb CXeMbl, KOTOpasi BbIMOSHAET onpefeneHHyo (yHKUMIO B
usgenun (yctaHoBKE) M He MOXeT OblTb pasfefieHa Ha YacTh, MMeWMe CcaMoCTosiITeNbHoe
Ha3Ha4eHue 1 COBCTBEHHbIE YCIOBHbIE 0603HAYEHMS.

[COCT 2.701-2008, ctatba 3.5]

3.2 B HacTosLeM cTaHAapTe NpUMEHEHbI criefytolme CoKpalleHns:
ECKI - EanHasn cuctema KOHCTPYKTOPCKOM OOKYMEHTaLUUu;

YTO - ycnoBHble rpacuyeckne ob6o3HaveHus;

OCW - aneKkTpOHHasA CTPYKTypa U3genus;

KL - KOHCTPYKTOPCKNA JOKYMEHT.

4 OCHOBHBbIE NONOXEHUA

4.1 Cxema anekTpuyeckas - OKYMEHT, COAepXaLLnNA B BUAE YCIOBHbIX M300paykeHUn nnmn 0603Ha4veHMn CoCTaBHble YacTu
n3aenusi, AenNCTBYOLLME NP MOMOLLM 3MEKTPUYECKON SHEPTUM, U X B3AUMOCBSI3U.

4.2 CxeMbl anekTpuyeckne MoryT 6biTb BbINOMHEHbI Kak OYMaKHbIN U (Mnn) anekTpoHHbINn K.
4.3 O6wme TpeboBaHNA K BbINOSIHEHMIO, BUALI U TUNbl cxemM - no [OCT 2.701.

MpaBuna NOCTpoeHns yCnoBHbIX BYKBEHHO-LMMPOBLIX 0603HAYEHNI INEMEHTOB, YCTPONCTB U hyHKLMOHAMbHbLIX rpynn B
cxemax anektpuyeckmx - no FOCT 2.710.

MpumevaHne - Ecnn cxema anekTpuyeckas BbINOMHSAETCS Kak 9nekTpoHHbin KO, cnegyeT [OMOMHMTENBHO
pykoBogcTeoBatbea [OCT 2.051.

4.4 CxeMbl 3neKTpuyeckme B 3aBUCMMOCTI OT OCHOBHOIO HasHa4YeHus NoapasfensioT Ha cneayowme TUnbl:
- CTPYKTYpHbIE;

- byHKUMOHAnbHbIE;

- MPUHUMNnanbHble;

- COeANHEeHUN;

- NOAKIOYEHNS;

- obLue;
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- pacnonoxeHus.
4.5 [onyckaeTca mnomelllaTb Ha CXeme MOACHAWLWME Haanucw, avarpammbl UNM  Tabnuubl, onpeaensawolive

nocnegoBaTesibHOCTb NPOLIECCOB BO BpeMEHU, a TaKXe yKa3biBaTb MapaMeTpbl B XapaKTEepHbIX TOYKax (BeJ'IM‘-IMHbI TOKOB,
HanpsKeHun, d)OprI N BEJTMYUNHBI UMNYINbCOB, MaTeMaTu4yeckme 3aBMCMMOCTU U T.D,.).

5 NPABUIA BbINOJIHEHUA CXEM

5.1 MPABUNA BbINONHEHUA CTPYKTYPHbIX CXEM

5.1.1 Ha cTpykTypHOI cxeme n3obpakatoT BCE OCHOBHblE (DYHKLMOHArNbHbIE YacTu n3genus (3NeMeHTbl, YCTPOWCTBaA 1
PYHKLUMOHaNbHbIE FPyNMbl) U OCHOBHbIE B3aNMOCBS3M MEXAY HUMW.

5.1.2 ®yHKUMOHarnbHbIE YacTu Ha CXeme n3obpaxkatloT B BUAE NpsiMOYronibHMKoB unm YT O.

5.1.3 padnyeckoe MNOCTPOEHME CXEMbl OOIMKHO obecneymBaTb Hawnydllee MpencTtaBfieHne O MNocrefoBaTerlbHOCTU
B3anMOoAeNCTBUA (PYHKLMOHASbHbBIX YacTen B N3genuu.

Ha nuHusix B3anmocBsi3eli pekoMeHayeTcsl cTpenkamu obosHayaTb HampaBfieHWe Xoga MpOLecCoB, MPOVCXOASALMX B
nsgenuu.

5.1.4 Ha cxeme [OOMmKHbI OblTb YKa3aHbl HAUMEHOBaHUS KaxOon (YHKUMOHANbHOW 4acTu usgenus, ecnu ansa ee
0003Ha4YeHNs MPUMEHEH NPSIMOYTONbHUK.

Ha cxeme ponyckaeTcs ykasbiBaTb Tun anemeHta (yctponctea) u (unn) obosHadeHMe [OOKymMeHTa (OCHOBHOTO
KOHCTPYKTOPCKOrO [OKYMEHTa, CTaHAapTa, TEXHUYECKUX YCIOBWUIA), HA OCHOBaHWM KOTOPOrO 3TOT 3MEMEHT (YCTPOWCTBO)

NPUMEHEH.

Mpy un306paxeHUn yHKUMOHASBHBLIX YacTell B BuAE MNPAMOYrOfbHUKOB HaWMEHOBaHWUs, TuMbl U 0603HaYeHus!
peKoMeHIyeTCsl BMUCbIBaTb BHYTPb NMPSIMOYrOSNbHUKOB.

5.1.5 lMpun GonbloM KonuyecTBe PYHKUMOHANbHbBIX YacTel OoMnyckaeTca B3aMeH HaMMeHOBaHWUI, TUMOB 1 0003HaYeHUN
NPOCTaBnATb MOPSAKOBbIE HOMEpPAa CrnpaBa OT U300paXeHUs UNu Hag HUM, Kak NpaBuro, CBepXy BHM3 B HanpaBneHuMu crnesa

Hanpaso. B aTtom cny4Yyae HanMeHOoBaHuA, TUMNbl U 0003HaveHus YKa3blBaloT B Tabnuue, nomeLlaemMon Ha Nosie CXeMbi.

5.2 MPABUNA BbINONMHEHUA ®YHKLUOHAJIIbHbIX CXEM

5.2.1 Ha dyHKUMOHanbHOM cxeMe wu3obpaxalT ¢yHKUMOHAmMbHbIE 4YacTu wu3genus (3NemeHTbl, YCTponcTBa W
YHKLMOHAanbHbIE TPynMbl), y4acTByOLME B NPOLLECCE, UMMIOCTPUPYEMOM CXEMOW, U CBA3M MEXAY STUMK YacTaMM.

5.2.2 DyHKUMOHaANbHbIE YacTU M B3aUMOCBSA3N MEXAYy HUMM Ha cxeme udobpaxatT B Buae YIO, yCTaHOBMEHHbIX B
ctaHgaptax ECK[. OtaenbHble dhyHKUMOHAnNbHbIE YacTun AonyckaeTcst M3obpaxaTtb B BUAE NPSAMOYrOfbHUKOB.

5.2.3 Mpadhnyeckoe NOCTPOEHWE CXEMbl AOIMKHO AaBaTb Hamboriee HarnsagHoe nNpeacTaBreHre O NocreaoBaTenbHOCTU
MPOLIECCOB, UNOCTPUPYEMBIX CXEMOMN.

5.2.4 OnemeHTbI 1 yCcTpouncTBa M306pa>|<ar0T Ha cXxemax coBMeLlEHHbIM U pa3HEeCEHHbIM crnocobom.

5.2.5 MMpu coBmelleHHOM crocobe COCTaBHble 4YacTU 3NEMEHTOB UMM YCTPOWCTB K306paxaloT Ha cxeme B
HernocpeacTBEHHOW 6IM30CTU APYT K ApYTY.

5.2.6 |_|pl/l pa3HeCceHHOM crnocobe COoCTaBHblE YacTU 3NEMEHTOB U YCTPOWCTB WU OTAESIbHbIE 3fIEMEHTbl YCTPOWCTB
M3o6pa>|<a+0T Ha CXemMe B pa3HbliX MeCTaxX TakKuMm 06pasoM, 4yTOObI OTAENbHbIE Lenu nusgenus Gbinu M306pa)KeHbI Hanbonee
HarnagHo.

PasHeceHHbIM cnocobom aonyckaeTtca I/I306pa)KaTb BCE W OTAEeSbHbIE 3NIEeMEHTbI U YCTPOUCTBA.

I'IpM BbINOJITHEHNN CXEeM peKoOMeHOyeTCA Nofib30BaTbCA CTPOYHbIM cnocobom. I'IpM atom YO anemeHTOB unun wux
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COCTaBHbIX YacTeil, BXOASLUMX B OAHY LieMb, M306paxatoT nocneaoBaTesisHo Apyr 3a ApYroM o npsiMoi, a oTAenbHble Lenm -
psgoM, obpasys napannenbHble (ropU3oHTasnbHbIe UM BepTUKarbHbIE) CTPOKU.

Mpwn BbINOMHEHUN CXEMbI CTPOYHBLIM CMOCOOOM A0MYyCKaeTCsi HYMepoBaTb CTPOKM apabckumu Lmdpamm (CM. pucyHok 1).

e |
Y
:{
(=
|3'<
A

=]
Ly
%]

.
| L
9 K& KS K7 |
. | x6
K6 K8

1 ~ D
12

PucyHok 1

5.2.7 Mpu n306parkeHn NEMEHTOB UMK YCTPOMCTB pas3HEeCceHHbIM crnocobomM AonyckaeTcss Ha CBOGOAHOM Mosie CXembl
nomewate YO a1eMeHTOB UK YCTPOWCTB, BbINOSTHEHHbIE COBMELLEHHbIM CMOcoGOM. Mpy 3TOM 3feMeHTbl UNK YCTPOICTBA,
Ucrnosb3yemMble B U3OENNM YacTUYHO, U306pakaloT MOSIHOCTLIO C yka3aHMeM UCMONb30BaHHbIX U HEUCNOMNb30BaHHbIX YacTei
UNK 3NEMEHTOB (HanpumMep, BCe KOHTaKTbl MHOFOKOHTAKTHOTO pere).

BbiBoAbl (KOHTAKTbl) HEMCMONIb30BaHHbLIX 3NEMEHTOB (4acTen) wu3obpaxalT Kopo4de, 4Yem BbiBOAbl (KOHTaKThbl)
NCNONb30BaHHLIX 3NIEMEHTOB (4acTen) (CM. pUCYHOK 2).
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PucyHok 2
5.2.8 CxeMbl BbINOMHSAKT B MHOTONMHENHOM UITU OAHONTMHEAHOM N300paxXeHnn.

5.2.9 MNpn MHOrONUHENHOM U300paXXeHUN Kaxayto Lienb U306paxatloT OTAENbHON NUHKMEN, a SNEeMEeHThI, coaepXalunecs B
3TUX Uensix, - otaensHeiMu YO (cM. pucyHok 3a).
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PucyHok 3

5.2.10 lNpn ogHONMMHENHOM M300paXKeHUM Lenu, BbIMOSHAOLWME NOEHTUYHbIE (PYHKLMK, N300paKatoT OAHOM NUHMEN, a
OAMHAKOBbLIE 3NIEMEHTbI 3TUX Lenewn - ogHum YT O (cM. pucyHok 36).

5.2.11 Tpn HeobxoauMoOCTM Ha cxemMe 00603HauvaloT anekTpuyeckne uenu. ATu 0003HaAYeHMA LOMKHbI COOTBETCTBOBATb
TpeboBaHuam [OCT 2.709.

5.2.12 Mpun “306paxeHnn Ha O4HOWM CXxemMe PasfMyHbIX PYHKLMOHAmMbHbLIX Lenei AonyckaeTcs pasnuyaTb UX TOMLMHOM
nuHUK. Ha ogHoii cxeme pekomMeHayeTcst NPUMEHsITL He Goree Tpex pa3MepoB NMHUIA No TonwuHe. Mpu Heo6xoaMMOCTH Ha
rnorne cxeMbl MOMEeLLAT COOTBETCTBYIOLLME MOSICHEHUS.

5.2.13 [ns ynpoLieHns cxembl OOMNYCKAETCA CNUAHME HECKOMbKUX 3NEKTPUYECKM HE CBA3AHHBLIX JIMHUA B3aMMOCBS3N B
NINHWIO TPYNMNOBOW B3auMMOCBSA3W, HO MpPM Noaxode K KOHTakTam (3feMeHTaM) Kaxayr NUHUI0 B3aMMOCBS3M n3obpaxatoT
oTAeNbHOW NUHNEN.

Mpn CNUSIHUM NUHWUIA B3aMMOCBSI3N KaXXOYH NMHWIO NMOMEeYaloT B MecTe CIUsiHWA, a Npu HeobXxooMMOCTH - U Ha oBownx
KOHLax yCrnoBHbIMW 0603HayYeHnsiMu (undpamm, GykBamm nnm codetaHnem OykB u Lmdp) nnm o603Ha4YEHUAMMU, NPUHATLIMM
ans anektpunyecknx uenen (cm. 5.2.11).

O603Ha4YeHMsa NUHUIA NPOCTABNAT B COOTBETCTBUN C TpeboBaHuaAMK, npmBedeHHbiMM B TOCT 2.721.

NuHMKM anekTpuYeckol B3aMMOCBSA3MW, CIMBAEMble B NMUHUIO FPYMNMnoBoOV B3avMOCBA3M, KaK MpaBuUio, HEe AOIMKHbI MMETb
pa3BeTBIIEHUA, T.e. BCSKMA YCIOBHbLIA HOMEpP OOSMKEH BCTpeYaTbCs Ha NWMHWM TPYNnoBOW B3aMMOCBSA3M ABa pasa. [lpu
HeobXO4MMOCTN pa3BETBMNEHUA MX KOMMYECTBO YyKasbiBalOT NOCNe NopsiAKOBOrO HOMepa NMHMKU Yepe3 ApoOHYH 4epTy (CM.
pUCYHOK 4).

vz 1
Zz Z
3/7 3
"l
PucyHok 4

5.2.14 [JonyckaeTcs, ecrnv 3TO He YCNOXHSAEeT CXeMy, pa3fenbHO U3obpaXkeHHble YacTu 3IEMEHTOB COEAUHATb NIMHUEN
MeXaHU4YeCKON B3aMOCBSI3M, yKa3biBaloLLen Ha NPUHaANEeXHOCTb UX K OQHOMY SITEMEHTY.

B atom cny4yae no3nuUnOHHblIe 0603Ha4YeHns 3NeMeHTOB npocTaBnAKT y OAHOro unn 'y obonx KOHLOB JMHMMK
MeXaHW4eCKOoW B3aMOCBA3MN.

5.2.15 Ha cxeMme criegyeT ykasblBaThb:

- ANngA Kaxgon yHKUMOHanbLHOW rpynnbl - o6o3HavYeHne, NPUCBOEHHOE €W Ha NpuHUMNuManbHon cxeme, U (Mnu) ee
HavMeHoBaHue; ecnn yHKUMOHanNbHas rpynna nsobpaxeHa B Buge YO, To ee HanMeHOBaHUE He yKasbIBatoT;

- NS KAXXAOro YCTPOMCTBA, N306PaXKEHHOTO B BUAE NPSIMOYTONbHUKA, - MO3UUMOHHOE 0603Ha4YeHWe, NPUCBOEHHOE EMY Ha
NPYHUMNMAaNbLHOW CXeMe, ero HauMeHoBaHWe 1 TUN 1 (Unu) ob6o3HaYeHne fOKyMeHTa (OCHOBHOW KOHCTPYKTOPCKUIA JOKYMEHT,

CTaHOapT, TeXHN4eckme yCI'IOBI/IF-I), Ha OCHOBa@HMM KOTOPOIro atTo yCTpOI7ICTBO NMPUMEHEHO;

- Ona Kaxgoro ycTponcTtea, usobpaxeHHoro B Buage YIO, - no3vuMOHHOe 0OO03HayeHue, MPUCBOEHHOE eMy Ha
NpUHUMNWansHoOM cxeme, ero Tun n (Mnm) obosHavyeHne AOKyMeHTa;

- ANs KaXJ0ro anemMeHTa - No3uumMoHHoe 0603HavYeHne, NPUCBOEHHOE eMy Ha NPUHLMNUANBHOWM CXeMe, U (MK ero Tun.

O603Ha4veHne OOKyMeHTa, Ha OCHOBaHMN KOTOPOro npuMeHeHo yCTpOVICTBO, N TUN 3nemMeHTa AonyckaeTCA He yKa3blBaTb.
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HanmeHoBaHus1, TUNbI 1 0603HAYEHNS pekomMmeHOyeTCqd BnnucbiBaTb B NPAMOYIOJfibHUKN.

5.2.16 Ha cxeme pekomMeHOyeTCsi yKkasblBaTb TEXHUYECKME XapaKTEPUCTUKM YHKLMOHANbHLIX YacTeh (psgoom C
rpacomyecknmmn 0603Ha4YEHMAMMN UK HA CBOOOAHOM MOSE CXEMbI).

5.3 MPABUJNA BbINONMHEHUA NPUHLUUNUATIbHBIX CXEM

5.3.1 Ha npuHumMnmanbHOM cxeme u3obpaxkaloT BCe 3MeKTPU4ecKMe 3dMeMeHTbl UK YCTPOMCTBa, Heobxoaumble ANg
OCYLLECTBMEHMS U KOHTPOMS B U3AEMNMNM YCTAHOBIEHHbIX 3NIEKTPUYECKMX NPOLIECCOB, BCE aMeKTpUYeCcKkue B3aMMOCBA3N Mexay
HUMK, a TaKKe INEKTPUYECKMe anemeHTbl (CoeauHUTENN, 3aXUMbl U T.4.), KOTOPbIMU 3aKaH4YMBaKOTCA BXOAHbLIE W BbIXOAHbIE
Lenu.

5.3.2 Ha cxeme AonyckaeTtca I/I306pa)|(aTb coeUHUTENbHbIE N MOHTaXHbl€ 3J1eMeHTbI, yCTaHaBiMBaemMble B n3gennmn no
KOHCTPYKTUBHbIM COO6pa)KeHI/IF|M.

5.3.3 Cxembl BbINOMHAT ANS U3Oennin, HaXOASAWMXCA B OTKNIOYEHHOM MOJIOXEHUN.

B TexHunyeckn o60CHOBaHHbIX cny4yadax gonyckaeTca oTAellbHble 3J1eMEeHTbl CXeMbl |/|306pa>+<aTb B BbI6paHHOM pa6oqu
NONOXXeHNU C yKa3daHUEeM Ha norie CXeMbl pexunma, OnAa Kotoporo I/I306pa)KeHbI 3TN SNNEMEHTHhI.

5.3.4 GnemeHTbl N ycTporcTea, YIO koTopbix ycTaHoBneHbl B cTaHaaptax ECK[, nsobpaxatoT Ha cxeme B BuAe 3aTmx
Yro.

Mpumeyanne - Ecnn YO ctaHgapTaMy He YCTaHOBMEHO, TO pa3paboTumk BbinonHaeT YIO Ha nondx cxembl U gaet
NOSACHEHUS.

5.3.5 3nemeHTbl WNM YCTPOWCTBA, WUCMNONb3yeEMble B W3OENWM YacTUYHO, AonyckaeTcs u3obpaxaTb Ha CXeme He
MOSTHOCTbLIO, OrPaHNYMBasiCb N300paKEHNEM TONMBKO UCMONb3yeMblX YacTel UM 3NeMEHTOB.

5.3.6 lNpu BbINOMHEHWUM NPUHLUMINMANBHOW CXeMbl JOMYCKaeTCs NoMnb30BaThCs MONOXEHUAMN, YkazaHHbIMK B 5.2.4-5.2.14.
5.3.7 Kaxabl aneMeHT 1 (Mnn) yCTPONCTBO, MMeIoLLLee CaMOCTOATENbHYIO NPUHLMMMANbHYI0 CXeMY U paccmaTpuBaemoe
Kak anemeHT, BXxoAsLwue B usgenve n nsobpaxeHHole Ha cxeme, JOMKHbI UMeTb 0603HaYeHue (No3numMoHHoe obo3HaveHne) B

cootBeTcTBUM ¢ [OCT 2.710.

YcTpocTBam, He MMEIOLWMM CaMOCTOSATENbHbBIX NMPUHUUMAMANBHBLIX CXeM, U (OYHKUMOHamMbHBIM rpynnam pekoMeHayeTcs
npuceavBaTtb 0603HayYeHus B cootTBeTcTBUM ¢ TOCT 2.710.

5.3.8 MNMosuunoHHble 0603HaYeHUsa anemeHTam (yCTponcTesam) cnegyeT npyceaneaTh B Npeaenax usgenus (yCtaHoBku).
5.3.9 lMNMopsakoBble HOMepa anemeHTam (yCTponcTBam) cnefyeT npuceamBaTh, HAYMHAA C eAUHWLBI, B Npedenax rpynmnebl
3MNeMeHTOB (YCTPOMCTB), KOTOPbIM Ha CXeMe NPUCBOEHO O[MHaKoBoe ByKBEHHOE MO3NLMOHHOE 0Bo3HaveHue, Hanpumep g1,

R2, R2VTA., 1, C2, O3 NT.A

5.3.10 nOpﬂD,KOBbIe HOMepa cnenyetT npuceanBaTtb B COOTBETCTBUM C NOCieqoBaTesibHOCTbHO pacnosioXeHUnA afieMeHToB
nnun yCTpOVICTB Ha cXeme CBepXy BHMU3 B HanpasJieHUn crieBa Hanpaso.

I'IpM HeobxooMMoCTH [AonyckaeTcda N3MeHATb nocrieoBaTesibHOCTb NPUCBOEHNA NOPAAKOBbIX HOMEPOB B 3aBUCUMOCTU OT
pa3melleHna anemMeHToB B usaenun, HanpasleHUA NpOoXOoXAOeHUA curHanos wmnm (byHKLI,MOHaJ'IbHOVI nocnengoBaTesibHOCTU
npotuecca.

I'IpM BHECEHWNN U3MEHEHU B CXeMy nocnenoBaTtesibHOCTb NPUCBOEHUA NOPAAKOBbIX HOMEPOB MOXET ObITb M3MEHeHa.

5.3.11 TNo3numoHHble 0B03HaYeHUs NPOCTaBnAT Ha cxeme pagoMm ¢ YO anemeHToB M (MNKn) YCTPOMCTB C MpaBow
CTOPOHbI UM HaJ HUMW.

[onyckaeTtcs no3anumoHHoe 0603HaYeHNe NPoCTaBNATbL BHYTPM npamoyronbHuka YT O.

5.3.12 Ha cxeme nsgenus, B cocTas KOTOpPOro BxoaAT yCTpOVICTBa, He nmMerume CaMoCTOATENbHbIX NMPUHUMNNANbHbIX
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cXeMm, gonyckaeTtca No3nUnOHHbIe 0003Ha4YeHns anemMeHTam npuceauBaTb B rpeaenax Kaxaoro ycTponcTsa.

Ecnn B cocTtaB n3genusi BXOAUT HECKONBbKO O4MHAKOBbIX YCTPOUCTB, TO MNO3ULINOHHbIE 0003HaYeHus anemeHTam cnenyet
npuceavBaTb B nNpeaenax aTmx yCTPoONCTB.

nOpﬂD,KOBbIe HOMepa anemMeHTam cneayeT npuceanmBaTb Mo npasunam, yCtaHOBIIEHHbIM B 5.3.9.

OnemeHTaMm, He BXOASILLUMM B YCTPOWCTBA, MO3MLMOHHbIE 0603HaYEHNs1 MPUCBaNBaOT, HAYMHas C eAUHMLbI, MO NpaBuiam,
yCTaHoBMneHHbIM B 5.3.8-5.3.10.

5.3.13 Ha cxeme n3genus, B coctas KOTOPOro BXogdaT (byHKLI,VIOHaJ'IbeIe rpynnbl, NO3NLMNOHHbIE 0003Ha4vyeHns anemeHTam
npuceamBaloT Nno npasunam, yCTaHOBJIEHHbIM B 5.3.8-5.3.10, npn 3TOM BHa4ane npuceamBaroT NO3NLUUNOHHbIE 0603HaveHus
arieMeHTam, He BXogdaLnm B q3yHKLI,I/IOHaJ'IbeIe rpynnbl, 1 3aTeM anemMeHTam, BXxogdLimm B (byHKLI,VIOHaJ'IbeIe rpynnbl.

I'IpM Hann4um B mn3Aennn HECKOJTIbKMX OAMHAKOBbIX (*)yHKLI,VIOHaJ'IbeIX rpynn nos3nuynoHHble 0003HaYeHNsA 3NEMEHTOB,
NPUCBOEHHbIE B OOHOW U3 3TUX rPYnn, cregyeT NoBTOPSATb BO BCEX NOCHeAyoLWmX rpynnax.

O603Ha4eHMe hyHKUMOHANbHOM rpynnbl, NnpucBoeHHoe B cootBeTcTBMM ¢ TOCT 2.710, ykasbiBalOT OKOSO M300paxeHus
YHKUMOHaNBLHOM rpynnbl (CBEPXY UK cnpasa).

5.3.14 lMpn n300pakeHNN Ha CXEMe IfEeMEHTa UM YCTPOWCTBa pa3HECeHHbIM CNocoboM MO3ULMOHHOE O0DO03HavYeHue
aMeMeHTa UnKn yCTPoMCTBa NPOCTaBMSAIOT OKOSO KaXJ0oW COCTaBHOM YacTu (CM. pUCYHOK 5).

A3 A3 T A3 7
CoBMeLLeHHBIN cnocob n3obpaxeHus PasHeceHHbI cnocob n3obpaxeHust
yCcTpoucTBa ycTponcTea
PucyHok 5

Ecnn none cxembl pa3buTo Ha 30HbI MM CXeMa BbIMOJIHEHA CTPOYHLIM CMOCOBOM, TO crpaBa OT MO3WULMOHHOIO
0603Ha4YeHnss UM noA MNO3ULMOHHBIM 0B603HAYeHUEM KaXOOW COCTaBHOW 4YacTu 3MeMeHTa Wiy yCTpoWCTBa [OnycKaeTcs
ykasbiBaTb B CkOOkax 0603Ha4YeHUst 30H UM HoMepa CTPOK, B KOTOPbIX M306paxKeHbl BCe OCTarnbHbIE COCTaBHbIE YacTu 3TOro
anemMeHTa unn ycTpomncTaea (CM. PUCYHOK 6).

B \ strtaa3e) [ £, \ 513 4458)
A K12 K1.3
\ (34, 48) \ s7.2(38,58) \ (54 48)
| |
5 4 3
PucyHok 6
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[onyckaeTca npu u3obpaxeHUM Ha Cxeme IanemMeHTa WMM YCTPOWCTBA pPasHECEHHbIM CrMocoGOM  MO3MLIMOHHOE
0603HaYeHne KaxKaoM COCTaBHOW 4YacTu anemMeHTa UMW YCTPOMCTBa MPOCTaBMATb, KAk MpU COBMELLEHHOM crocobe, HO ¢
yKasaHuem Ans Kaxaon YyacT 0603HauYeHn BbIBOOB (KOHTaKTOB).

5.3.15 lMpu n3obpaxkeHnn oTaenbHbIX 311IEMEHTOB YCTPOWCTB B pa3HbiXx MeCTax B COCTaB NO3ULMOHHbIX 0603HAYEHUI 3TUX
3M1EMEHTOB AO/MKHO ObITb BKIOYEHO MO3ULMOHHOE 0BO3HA4YeHue YCTPOMCTBA, B KOTOpoe OHWM BXxoadaT, Hanpumep =A3-C5 -
koHaeHcatop C5, Bxogawmin B ycTponcTBo A3.

5.3.16 [llpn pasHeceHHOM cnocobe n300pakeHUsa yHKUMOHANbHOW rpynnbl (Npy HeobXo4MMOCTM U COBMELLEHHOM
cnocobe) B cocTaB MO3NLMOHHbIX 0603HAYEHNIN ANEMEHTOB, BXOASALWMNX B 3Ty rpynny, AOMMKHO ObiTb BKMOYEHO 0603HaveHwe
dyHKUMOHanbHoM rpynnbl, Hanpumep = T1-C5 - koHgeHcaTop C5, Bxogawmi B dhyHKUMOHanNbHyo rpynny T1.

5.3.17 MNpwn ogHonNMHENHOM M3obpaxeHun okorno ogHoro YIO, 3ameHswowero Heckonbko YO ofMHaKOBLIX 311IEMEHTOB
WU YCTPONCTB, YKa3blBalOT NO3ULMOHHbIE 0603HAYEHNSI BCEX 3TUX NIEMEHTOB UMW YCTPOMNCTB.

Ecnv oguHakoBble 3NeMEHTbI UIN YCTPOCTBA HAXOOATCA HE BO BCEX LiEensX, N3obpaKeHHbIX OJHOMMHENHO, TO crnpaBa oT
NO3WLMOHHOIO 0603HAaYEHMS! UMK NOA HUM B KBagpaTHbIX CKOOKax ykasbiBaloT 0603HauYeHus Lenem, B KOTOPbIX HAXOAATCS 3TU
3NEeMEHTbI UK YCTPOMCTBA (CM. PUCYHOK 3).

5.3.18 Ha npuHumnuanbHoi cxeme O0MKHbI GbiTb OAHO3HAYHO OMNpeaeneHbl BCe aMNemMeHThl U YyCTPOWCTBa, BXoAdAlne B
cocTaB u3genus 1 nsobpaxeHHble Ha cxeme.

[aHHble 06 anemeHTax crneagyeT 3anucbiBaTb B NEpeYeHb aNeMeHToB, odhopmnsiembii B Buae tabnmubl no [OCT 2.701.
Mpu aTOM cBA3b NepeyHsi ¢ YO anemMeHToB CrieQyeT OCYLLECTBNSATb Yepes NO3NLMOHHbIE 0003HAYEHMS.

Onsa QIMEKTPOHHbIX JOKYMEHTOB NnepeYyeHb 3J1eMEeHTOB Od)OpMJ'lFHOT oTAeNnbHbIM JOKYMEHTOM.

Mpn BkNtoYeHUMn anemeHToB cxembl B QCU (OCT 2.053) nepeyeHb anemeHToB, odopmneHHbin no FOCT 2.701,
pekoMeHayeTcs nonyyaTtb U3 Hee B BMAE OT4eTa.

ﬂOI‘IyCKaeTCH B OTAENbHbLIX Clly4YadX, YCTaHOBIIEHHbIX CTaHOapTaMun, BCe cBeaeHusa 06 anemeHTax nomewatb okoso YIO.

5.3.19 lMpKn crnoxHOM BXOXAEHWM, HanpuMep, KOrga B YCTPOMCTBO, HE MMeEloLLee CaMOCTOATENbHOW NPUHLMIMANbHOWN
CXEMbl, BXOOMT OOHO WM HECKONbKO YCTPOWCTB, WMEILNX CaMOCTOSATENbHbIE MPUHUMMMANbHBIE CXEeMbl, U (MnK)
PYHKUMOHANbHBLIX TPYMM, UK ecnn B (OYHKLMOHAaNbHYIO rpynny BXOAWUT OAHO MMM HECKONbKO YCTPOWCTB U T.4., TO B NepeyvHe
anemeHToB B rpadpe "HavmeHoBaHue" nepeq HauMeHoBaHMEM YCTPONCTB, HE MMEIOLLIMX CaMOCTOATENbHbLIX NPUHLMNNABbHBLIX
CXeM M YHKUMOHAamNbHbIX FPYynn, AOMycKkaeTcsi NpoCTaBnAaTb NopsiakoBble HOMepa (T.e. NogobHO 0603HaueHWuo pasgernos,
noapasfenos v T.0.) B Npeaenax BCeW CXeMbl U3genus (CM. pUcyHoK 7). ®PyHKUMOHanbHbIE Y3rbl UKW YCTpONCcTBa (B TOM
yncne BbINOMHEHHbIE HA OTAENbHON NnaTte) BblAENSoT WTPUXOBLIMU NMHUAMKU. Ecnin Ha cxeme B NoO3uULMOHHOE 0603HaYeHune
3fieMeHTa BKIIOYEHO MO3NLIMOHHOE 0003HaYeHune YCTPOMCTBa MNM 0bo3HaveHne (YHKUMOHANbHOWM Ipymnmnbl, TO B NepedHe
anemeHToB B rpacde "lNo3. 0603HavYeHne" ykasbiBaloT NO3NLMOHHOE 0003Ha4YeHme anemMeHTa 6e3 No3nUUMoHHOro 0603HavYeHus
yCTponcTBa Unn 0603HavYeHnss hyHKLMOHANBHOM rpynmbl.
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A7 1 baok Brapvenus @349 ABBI X XXX X X 249 1
ABT | banok undukayuy AGBF X XXX XX 122 1
Peaucmope FOCT .
R1,RZ |MAT-025-120 0m 2 10 % 2z
R3 MAT-025-220 0m 2 10%% 1
Ré-Ro6 \MAT-025-120 0m 270 % 3
1 pM1 | 1.7 Hamepumens
AT |Gnok cuzvanuzayuu ABBC. XX XXX X 021 1
C1,02 |Kondescamop KM -3a-H30-022 .TY Zz
Ry Pesucmop MAT-025-470 Om £ 10 % FOCT f
ki R1-kigy 2 (lepexawyamens moka 4
AT b Aok undukayuu ABBE XX XXX X 020 1
RS Pesucmop MAT-025-47 k0w 2 105 FOCT .. 1
R6,R7 |Pesucmop MAT-025-47 k0m 2 10°% 70CT . 2z

PucyHok 7

5.3.20 lNpwu ykasaHum okono YO HOMMHANOB PE3NCTOPOB U KOHOEHCATOPOB (CM. PUCYHOK 8) gonyckaeTcs MpUMEHATb
YNPOLLEHHBIV cnocob 0603HaYeHNs eQNHUL, BEMUYMH:

- Anda pe3ncTopos:

ot 0 0o 999 Owm - 6e3 ykasaHns eaAuHUL, BENNYMH,

o1 1103 o 999-103 OM - B kMnoomax ¢ 0603Ha4YeHNEM €ANHMILbI BEMUYUH CTPOYHOM BYKBOM K,

oT 1106 0o 999-106 OMm - B Meraomax ¢ 0603Ha4eHNeM eanHULbI BENNMYUH NponucHon bykson M,

cBbiwe 1:-10% Om - B ruraoMax ¢ 0603Ha4YeHNEM eauHILIbI BENUYMH NPOnMcHon Oyksol I

- ANS KOHOEHCaTOPOB:

ot 0 §o 9999-12 -12 ®* - B nukochapagax 6e3 ykasaHus eaAMHULbI BEMWNYMH,

* Tekct AOKyMeHTa COOTBETCTBYET opurmHany. - I'Ipwmeanme narotoButens 6asbl JaHHbIX.
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oT 1:10-% o 9999-10-¢ ® - B Mmkpocbapagax ¢ 0003Ha4YeHMEM eQMHULbI BENTMYUH CTPOYHBIMK OyKBamMK MK.

RS =|R3
-} =
510
uau uau
RS
510 R3
{1 0%
uAau
T
A5
510
b T R3
10k
PucyHok 8

5.3.21 Ha cxeme cnegyeT ykasbiBaTb 0003Ha4Ye€HUS BLIBOAOB (KOHTAKTOB) 35IEMEHTOB (YCTPOWCTB), HaHECEHHble Ha
n3genve unv ycTaHoBIEHHbIE B UX AOKYMEHTaLUuK.

Ecnn B KOHCTPYKUMW anemeHTa (YyCTPOWCTBa) U B €ro AOKYMeHTaumMm 0603HayYeHnsi BbiIBOAOB (KOHTAKTOB) He ykasaHbl, TO
[OOMNycKaeTcs YCMOBHO MpucBaMBaTb MM OOO3HAYeHMs] Ha CXeme, MOBTOPSii UX B [AanbHelweM B COOTBETCTBYHLUMX
KOHCTPYKTOPCKUX JOKYMEHTaXx.

Mpy ycrnoBHOM NpUCBOEHMM 06O03HAYeHWin BbiBOAaM (KOHTakTam) Ha Mofie CXembl MOMELLaloT COOTBETCTBYHLLEe
NOsICHEHWE.

Mpn n3obpaxeHun Ha cxemMe HECKONbKUX OLMHAKOBbIX 31IEMEHTOB (YCTPOMCTB) 0003HA4YeHUs BbIBOAOB (KOHTAKTOB)
[ONyCcKaeTcs ykasblBaTb HA OAHOM U3 HUX.

Mpn pasHeceHHOM cnocobe M300pakeHUst OOUHAKOBbLIX 3r1EMEHTOB (YCTPOMCTB) 00O3Ha4YeHUs1 BbIBOOOB (KOHTAKTOB)
YKa3bIBalOT Ha KaXKAoM COCTaBHOWM YacTu arieMeHTa (ycTponcTea).

Ona otnuumst Ha cxeme 0603HayYeHWl BbIBOAOB (KOHTaKTOB) OT ApYrMx 00O3HayeHun (o0Oo3HaveHun uenen u T.4.)
JonyckaeTcs 3anucbiBaTb 0003Ha4YeHUs BbLIBOAOB (KOHTAKTOB) C KBanuUUMPYOLWMUM CUMBOSIOM B COOTBETCTBMM C
TpeboBaHuamm FTOCT 2.710.

5.3.22 lNpun n3obpaxxeHnn anemMeHTa UM yCTpouCTBa pasHECEHHbLIM CMOCOOOM MOSICHAIOLLYIO HAaAMMUCh NMOMELLAKT OKOMOo
OLHOW COCTaBHOW 4aCTW WU3LENUSA UMW Ha Mone CXeMbl OKOMO U300paXeHusl afemMeHTa Unu YCTPOWCTBA, BbIMOMHEHHOro
COBMELLIEHHbBIM CTOCOOOM.

5.3.23 Ha cxeme pekoMmeHOyeTCs yKasblBaTb XapaKTEPUCTUKM BXOAHBLIX W BbIXOOHbIX Uenenh u3genus (4acToTy,
HanpsbkeHWe, cCuny ToKa, COMpPOTMBMEHME, MHOYKTMBHOCTbL M T.[.), @ Takke napameTpbl, noanexaiine M3MEPEeHUo Ha
KOHTPOIbHbIX KOHTaKTax, rHe3gax u T.4.

Ecnn HeBO3MOXHO YKa3aTb XapaKTepUCTUKN Unn napameTpbl BXOAHbIX U BbIXOOHbIX uenen nagenus, 1o pekomMmeHayeTcA
YKa3blBaTb HauMeHOoBaHne uenen nnm KOHTpOIMpyeMbIX BEJNMTUYUH.

5.3.24 Ecnn mnsgenve 3aBeqoMO NpefHasHa4vyeHo Ansi paboTbl TONbKO B ONpedeneHHOM usgenun (yCTaHoBKE), TO Ha
CXeme [onyckaeTcsl ykasblBaTb agpeca BHELLHUX COEAMHEHUN BXOOHbIX W BbIXOAHLIX Lienen 4aHHOro ngenusi. Aopec OOSMKeH
obecneynBaTb OOHO3HAYHOCTb MPUCOEAMHEHUS, HaMNPUMEpP, €CfM BbIXOAHOW KOHTAKT WU3Aennst JOIMKeH OblTb CoefuHEH C
NATbIM KOHTAKTOM TPETLErO COEANHUTENS YCTPONCTBA 4, TO agpec AOMKEH ObiTb 3anncaH cnegylowmum obpasom: = 4 - 1 3:5.

HonyckaeTca ykasbiBaTb agpec B obwem Buae, ecnv 6yaet obecneyeHa OQHO3HAYHOCTb MPUCOEOMHEHMS, Hanpumep
"Mpnbop A".

5.3.25 XapakTepuCTukm BXOOHbIX W BbIXOOHbIX Lener usgenus, a Takke agpeca MX BHELHWMX MNOOKITHYEHUN
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pekoMeHayeTcs 3anuckiBaTh B Tabnuubl, noMmellaemble B3aMmeH YO BXOOHbIX U BbIXOOHbIX 31IEMEHTOB - COeQUHUTENEN, Nnat
N T.4. (CM. PUCYHOK 9).

X1
Koem fens Adpec
— ] Af =03-Fwly R, =5000m = AT-X1.1
2 | Ugy=0.58:R,=6000m = A1-X1:2
3 | Upy, =+608;R,=5000m =A1-X1:3
4 | Upyy =208, R, =1k0M = AT-X1:4
PucyHok 9

Kaxxgon Tabnuue npuceamsBaoT No3nLMOHHOE 0603HaYeHne anemeHTa, B3ameH YO KOTOpOro oHa nomeLleHa.
Hapg tabnuuen gonyckaetca ykasbiBaTb YITO KOHTaKTa - rHe3fa unu Wwrblips.

Tabnuubl gonyckaeTcs BbINOMHATL pasHECEHHbIM CMOcoboM.

Mopsiaok pacnonoXeHus KOHTAKTOB B Tabnuue onpeaensieTcst yaobcTBOM NOCTPOEHMS CXEMBI.

JonyckaeTca nomeliate Tabnuubl C XapakTepucTukamu uenen npu Hanuumm Ha cxeme YTO BXOOHbIX U BbIXOAHbIX
3NEMEHTOB - coeauHnTenen, nnaTt u 1.4. (CM. pucyHok 10).

Kowm. lene Adpec
! > 1 Af =03-Fxfy; R, =600 0m =Al-X11
3 | 2 | Upyy=0.58;R,=6000m = A1-X1:2
> | 5 | Upye=+605:R,=500 Om CA1-X13
= 4 | Upyp=+208; R, =1k0m = AT-X 1.4
PucyHok 10

AHanornyHele Tabnuubl pekomMeHOyeTcda nomeuwlatb Ha JUHUAX, V|306pa>|<a+ou4mx BXOAHble W BbIXOAHble UEenn U He
3aKaH4YMBAKOLMXCHA Ha CXeme coeguHuTensamu, nnatamm n 1.0. B atom cny4yae no3nunOHHble 0603HayeHns Tabnuuam He

npuceavBsatoT.
MpumeyvaHns
1 Mpu HanNM4MM Ha cxeme HeCKombKMX TabnuL JonyckaeTcsl ronoBKy Tabnuubl NPUBOAUTL TOMBKO B OOHOM U3 HUX.

2 Mpu OTCYTCTBUM XapaKTePUCTUK BXOAHBIX U BbIXOAHbIX LENen Unv agpecoB MX BHELLUHEro npucoeaMHeHns B Tabnuue He
NpYBOAAT rpadpy ¢ 3TUMU AAHHBIMU.

I'Ipm HeobxooMMocCTH gonyckaetcd BBoAUTbL B T36n|/|u,y AOoNnoJTHUTENbHbIE Fpa(’bbl.

3 Honyckaetcs npoctaenaTh B rpade "KOHT." HeckonbKo nocnenoBaTerbHbIX HOMEPOB KOHTAKTOB B CriyYae, €Criv OHM
coeaIMHeHbl Mexay coboi. Homepa KOHTakTOB OTAENSAOT APYr OT Apyra 3ansiTon.

5.3.26 lNpun n30bpakeHnn Ha CXeme MHOTFOKOHTaKTHbIX CoeamnHuTenen gonyckaetcsa npumeHsatb YO, He nokasbiBatoLme
oTaenbHble kKoHTakTbl (CTOCT 2.755).

CBeaeHnsa 0 coeaUHEHNM KOHTaKTOB COeanHMTENen YKa3blBaloT OAHUM U3 crneayrwmnx cnocoboB:

- OKoIo M306pa>|<eva coeavHuTenen, Ha cBobOOHOM nosie CXembl UNKN Ha nocnegyrwmx nuctax cxembl nomellaroT
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Tabnuubl, B KOTOPbIX YyKa3blBalOT agpec coeaunHeHusi [06o3HadveHue uenu (cMm. pucyHok 11a) m (Mnun) nos3anUMOHHOE
ob03Ha4YeHne aNeEMEHTOB, NMPUCOEAMHAEMbIX K AaHHOMY KOHTaKTY (CM. pUCYHOK 116)].

Xz
Kowm. | Adpec | Hens ﬁﬁfﬁf{iﬂ Kowm. | Adpec
1 5 +Z7 8| =AT-X1:1 T -K1.3
Zz 20 27 B | =A1-X1.2 Z -K1.5
a - Tabnuua, nomellaemasi Ha ceobogHoM nore 6 - Tabnuua, nomellaemasi oKkoso
CXeMbl UNN Ha NOCMNeaYLWNX NINCTax CXeMb n3obpaxeHus coeguHUTens
PucyHok 11

Mpn HeoGxogmMMocTh B Tabnuue ykasbliBaloT XapakTEPUCTUKM Lenen n agpeca BHELLHUX COeAMHEHUI (CM. pUCYHOK 11 a).

Ecnn T1abnuubl nomelleHbl Ha Mofne CXembl UM Ha nocnegywoumMx nucrtax, 1o UM npuceamBaroT MNO3ULUMOHHbIE
0003Ha4eHnsa coeguHUTENen, K KOTOPbIM OHU COCTaBJI1EHbI.

B rpachax Tabnuy ykasbiBalOT cneayolme gaHHble:

B rpadpe "KoHT." - HoMep KOHTaKkTa coeanHmuTens. Homepa KOHTaKTOB 3anuCbIBatOT B MOPSAKE BO3pacTaHus,

B rpadpe "Agpec" - 0603HayeHne Lenu n (Mnm) No3MLMOHHOE 0003HaYEHNE SNEMEHTOB, COEANHEHHbIX C KOHTaKTamu,
B rpadpe "Llenb" - xapakTepucTuky Lenm,

B rpadpe "Agpec BHELWHWI" - agpec BHELHEro COeaUHEHNS;

- COEMHEHNSI C KOHTAKTaMM COeAMHUTENS N300paXxKatoT pa3HECEHHbIM CNOCOBOM (CM. pUCYHOK 12).

X1 X2 Al X1 AZ
*X? *xz *xs A
!y s ' ~220 8
l; ¢ 17 i +77 B
;5 ; ; ;8 Kopnyc
T v 16 | ~220 B
IV 1 10 1 Mmnyasc 1
| 15 1 3y Hmnyaee 2
| | | |
PucyHok 12

MpumeyaHns

1 Toukn, coeguHeHHble LIJTpVIXOBOIZ NUHUEN C coeavHUTENEM, obosHavatoT COeUHEHNA C COOTBEeTCTBYHOLLMMUN
KOHTaktTamMmn 3Toro coegunHunTenAd.

2 I'Ile HeO6XO,D,VIMOCTI/I XapaKTepucTtukmn uenen nomMeLLarT Ha CBO60,EI,HOM none cxemMmbl Hag npoAoinkeHunem NNHUR
B3aMMOCBA3N.

5.3.27 Tpu wu3obpaxeHUM Ha CXeMe 3MeMEHTOB, MNapameTpbl KOTOPbIX MNOAOMpalT MNpu  PerynpoBaHUK, OKOSO
MO3ULIMOHHBIX 0B603HAYEHUIN 3TUX SIEMEHTOB Ha CXEME U B NEpeYHe 3NIeMEHTOB NPOCTaBMAT 3B€3404KM (Hanpumep g1%), a
Ha nore cxemMbl MOMeLLAT CHOCKy: "*MoabupatoT npu perynvpoBaHum”.
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B nepeyeHb crneayeT 3anncbiBaTb 3N1EMEHTbI, NapaMeTpbl KOTOPbIX Hanbonee 6nNM3kM K pacyeTHbIM.

Oonyctumble npu nogbope npedenbHble 3HAYeHWs NapaMeTPOB 3JNIEMEHTOB YKasbiBalOT B MepedyHe B rpade
"MpumeyvaHne".

Ecnn nop,6v|paeMbu71 npun perynmposaHnn napameTp obecneunBaeTca anemMeHTamm Pa3nnYHbIX TUNOB, TO 3TU 3JIEMEHTbI
nepevyncnaArT B TEXHUYECKUX TpeGOBaHMHX Ha none cxXembl, a B rpac*)ax nepevyHa 3NMeMeHTOB YKa3bliBalT creayruine
OaHHble!

B rpadpe "HanmeHoBaHme" - HaUMeHOBaHWe aneMeHTa U napameTp, Hanbonee GNN3KMIN K pac4eTHOMY;

B rpadpe "lMprmeyaHmne" - CCbiNiky Ha COOTBETCTBYHOLMIN MYHKT TEXHUYECKUX TpeboBaHun u gonyctumble npu nogbope
npegenbHble 3HaYeHUs1 NapamMeTpoB.

5.3.28 Ecnu napannenbHoe Wnu nocrnefoBaTenbHOe COeAWHEHWE OCYLUECTBMEHO AN MOMyYeHUst OonpeaeneHHoro
3HayeHNst napameTpa (EMKOCTU WMU COMPOTUBIIEHUS OMNpedeneHHOW BENWYMHbI), TO B MepeyHe 3remMeHToB B rpade
"Mprmevanns" ykasbiBaloT obLmi (CyMMapHLIN) napameTp aneMeHToB (Hanpumep, & = 151 kOm).

5.3.29 lMpwn nsobpaxeHun ycTponcTea (UM yCTPONCTB) B BUAE NPSMOYIofibHMKA A0MYCKaeTCs B NPSAMOYrofbHUKE B3aMeEH
YIO BXOOHBIX U BbIXOAHBLIX 311IEMEHTOB MOMELLaTh Tabnuubl C XapakTepucTUKaMy BXOOHBIX U BbIXOOHBIX Lienen (CM. pUCYHOK
13), a BHe NPsSIMOYrornbHUKa AONYyCKaeTCs NOMeLLaTb Tabnuubl C yKasaHMeEM afpecoB BHELUHUX MPUCOEOUHEHUIA (CM. PUCYHOK
14).

Al AS AlZ
X1 X2 X5 X Hl X3
Kowm| Lens Hens Konm. Lene 9>—

— 7 | Kopnyc Kopnyc T 608 !

— 2 [ -508 278 | 2 |— 808 | 2

— 5 [ -i508 778 3T |— i 3

— 4 |Cwuawan A CuzHan & I =248 4

leaenz 5 —
[
PucyHok 13
AZ Al
X1 | X4 XT1
eme |=>>—| Adpec Hene |Kowm| Afpec
CuzHan b 7 =AL-XT. ] p— 0-508 T |AZ-XTZ21 —
LuzHan B Z =AF-X3.2p— Kopnyc 2 |AT-XTZ25 F—
+128 g - X7 p— -128 k] X326 p—
-128 & -XZ- P Cienan 4 X387 =
Kopnyc L X3 by p— «128 5 X323 -
| 5
7

PucyHok 14

Mpu HeobGxoouMOCTY foNycKaeTcs BBOAMTL B Tabnuubl 4ONOMHUTENbHbIE rpadbl.
Kaxpgor Tabnuue npmuceavBaroT No3nUnoHHoe 0603HavYeHne anemeHTa, B3aMmeH YO KOTOporo oHa nomMelleHa.

B Tabnuue B3ameH cnosa "KoHT." gonyckaeTcs nomeLlatb YCNoBHOe rpadmnyeckoe ob03HayYeHne KOHTakTa coeauHnTens
(cm. pucyHok 14).
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Ha cxeme wusgenusa B NPAMOYTrOoJfibHUKN, M306pa>|<arou.|,me YCTPOWCTBA, [OMNyckaeTca nomelwlaTb CTPYKTYpHble Wn
q3yHKLI,I/10HaJ'IbeIe CXeMbl YCTPOMNCTB B0 NOMHOCTLIO NN YaCTUYHO NOBTOPATb UX NPUHUMNNANbHbIE CXEMblI.

OneMeHTbl 3TUX YCTPOWCTB B NepeyveHb 3/1IEMEHTOB He 3anuncbiBaloT.

Ecnu B u3genue BXoOUT HECKONbKO OAMHAKOBLIX YCTPOWCTB, TO CXEMy YCTPOWCTBA PEKOMEHAYeTcsl Nomelwiatb Ha
cBOOOOHOM MNOMe CXeMbl M3Oenusa (a He B MPSAMOYTofibHUKE) C COOTBETCTBYHOLLEN Haanucklo, Hanpumep "Cxema Gnokos A1-
A4", unn npyn NepBOM BXOXAEHMM Takoro Groka packpbiTb €ro cxemy, a B AanbHenwem obo3HavaTb aHanornvHble 6roku
NPSIMOYrOfIbHUKaMKN C COOTBETCTBYOLUM BYKBEHHLIM 0603Ha4YEHMEM.

5.3.30 Ha none cxembl gonyckaetcs NoMellaTb yKasaHusi O Mapkax, CeYeHWsiX U pacLBeTkax MpoBOAOB WM kabenew
(MHOTOXWIbHbBIX MPOBOAOB, 3NEKTPUYECKUX LLHYPOB), KOTOPbIMU AOMKHbI OblTb BbINOMHEHLI COEAMHEHUS] 3IEMEHTOB, a Takke

yKa3aHuaA o cneu,mcbmqecmx TpeGOBaHMHX K 3N1IEKTPNHECKOMY MOHTaXy AaHHOro nsgenus.

5.4 MPABWUIIA BbINONMHEHUA CXEM COEOQUHEHUN

5.4.1 Ha cxeme coeguHeHuin criegyeT u3obpaxaTb BCe YCTPOMCTBA W 3MeMeHThbl, BXoslue B COCTaB U3denus, ux
BXOZHbIE U BbIXOAHbIE 3NIEMEHTbI (CoeanHUTENU, NNaThbl, 3aXUMbl U T.4.), @ TakKe cCoeaNHEeHNs Mexay 3TUMMK YCTPONCTBaMU U
aneMeHTaMu.

5.4.2 YcTponcTBa 1 anemMeHThl Ha cxeme n3obpaxatoT:

- YCTPOWCTBA - B BUAE NPSAMOYIOfIbHUKOB MU YNPOLLEHHbLIX BHELUHMX O4epTaHuii;

- anemeHThI - B Buge Ylo, NPAMOYTroJfibHUKOB UM YNPOLLEHHbIX BHELWHNX O‘-IepTaHVII7I.

Mpun n3obpakeHNn 3NEMEHTOB B BMAE NPSMOYrONIbHUKOB MIN YMPOLLEHHBLIX BHELLUHUX OYepTaHUi JOMYCKAaeTCs BHYTPU UX
nomewiatb YO anemeHToB.

BxogHble 1 BbIXogHbIE anemMeHTbl n3obpaxatot B Buge YIO.
[JonyckaeTcs BXOAHbIE M BbIXOOHbIE 3rieMeHThl n3obpaxaTb No npasunam, ycraHosrneHHsIM B 5.3.25, 5.3.26 n 5.3.29.

5.4.3 PacnonoxeHue rpadnyecknx 0603Ha4YeHnn YCTPONCTB 1 ANIEMEHTOB Ha CXeMe AOIMKHO NMPUMEPHO COOTBETCTBOBATb
OENCTBUTENBHOMY pasMeLLEHMI0 3NIEMEHTOB U YCTPOWCTB B M34ENUN.

PacnonoxeHue |/|306pa>|<eHV||7| BXOOHbIX N BbIXOAHbIX 3JIEMEHTOB WM BbiIBOOOB BHYTPU rpaqwlqecmx obo3Ha4yeHun n
yCTpOVICTB nnn 3nemMeHToB AOOJPKHO NPpUMEpHO COOTBETCTBOBaATb UX ,CleI7ICTBI/ITeJ'IbHOMy pa3melleHnto B yCTpOI7ICTBe mnnn
reMeHTe.

ﬂOﬂyCKaeTCﬂ Ha CXemMe He OTpaxaTb pacnosioXeHune yCTpOIZCTB n 3NeMeHTOB B U3QeNnn, ecnim CXxemy BbIMOJTHAKOT Ha
HEeCKOJbKMX NnUcTax unn pasMmelleHune yCTpOI;ICTB N 3NNIEMEeHTOB Ha MeCTe 3Kcntyataunum Hem3BeCTHO.

5.4.4 Q3nemeHTbl, UCNoONb3yemble B MW3OENUM YacTUYHO, [OOMyckaeTcs M300paxaTb Ha CXEeMe He MOJHOCThIO,
orpaHunyMBasicb U306pakeHNEM TOMbKO UCMOSb3YEeMbIX YacTen.

5.4.5 Ha cxeme okono rpaguyecknx o603Ha4YeHMN YCTPOWCTB U 3INEMEHTOB YKa3blBalOT MO3ULMOHHbIE 0B03HaYeHus,
NPUCBOEHHbIE UM Ha NPUHLMNMANBLHON CXeme.

Okono unu BHyTpU rpadnyeckoro o603HauYeHUst YyCTPOMCTBa A0MYyCKaeTCs ykasblBaTb €ro HaumMeHoBaHWe, TUM U (Unu)
0603HaYeHne JOKYMEHTa, Ha OCHOBaHMU KOTOPOro YCTPOMCTBO NPUMEHEHO.

5.4.6 Ha cxeme crnegyeT ykasbiBaTb 0603Ha4YeHUs1 BbIBOAOB (KOHTAKTOB) 3rieMEHTOB (YCTPOWCTB), HaHECEHHble Ha
nsaenue nnu yCTaHoBMeHHbIE B UX AOKYMEHTaLuun.

Ecnun B KOHCTPYKUUn yCTpOI7ICTBa unn anemMeHTa n B ero JokymeHTtauumm 0003Ha4YeHns BXOAHbIX N BbIXOAHbIX 3N1EMEHTOB
(BblBO,ClOB) He YyKa3aHbl, TO O0MnyCcKaeTCcda yCIIOBHO npuceamBaTtb UM obo3HauyeHns Ha cxeme, noBTOpPAA UX B JanbHenwem B

COOTBETCTBYHOLNX KOHCTPYKTOPCKMX OOKYMEHTax.

I'Ipvl YCNOBHOM NpUCBOEHUN 0603HaYeHnIn BXOOHbIM M BbIXOAHBLIM 3ieMeHTaMm (BbIBO,ElaM) Ha none cxembl nNomMmeLwiaroT
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COOTBETCTBYIOLLEE NOACHEHUE.

Mpn M306paxeHUn Ha Cxeme HECKOSIbKMX OAMHAKOBbIX YCTPOWCTB 0003HaYeHWs BbIBOAOB AOMYCKAeTCs ykasbiBaTb Ha
OAHOM M3 HUX (Hanpumep, LOKOMEBKY 3MeKTPOBaKyyMHbIX NPUOOpOoB).

5.4.7 YcTtponcTtBa M 9NemMeHTbl C OAMHAKOBLIMWM BHELLUHUMMK MNOOKMIOYEHUSIMU [ONyckaeTcs m3obpaxaTb Ha cxeme C
yKasaHWeM NoaKmnoYeHnst TONbKO A4St O4HOro YCTPONCTBA Ui 3NieMEHTa.

5.4.8 YcTponcTtea, MMEOLIME CaMOCTOATENbHbBIE CXEMbI MOAKITHOYEHMS, AOMYCKaeTcs n3obpaxaTb Ha cxeme n3genus 6es
nokasa MpUCOEeAMHEHUA NPOBOAOB W XU Kabenem (MHOroXuIbHbIX MPOBOAOB, 3NEKTPUYECKUX LWHYPOB) K BXOAHLIM M
BbIXOAHbLIM 3NIEMEHTaM.

5.4.9 lpu un3obpaeHUn Ha cxeme coeguHuTenem ponyckaetca npumeHaTb YIO, He nokasbiBaloWMe OTAerNbHble

koHTakTbl (COCT 2.755).

B aTtom cnyyae okomno v3obpaxeHusi CoeauMHUTENSs, Ha MOSIE CXEMbl UMW Ha MOCReaylLWwmMxX MCTax CXeMbl NOMeLLaoT
Tabnuubl C ykasaHWeM NOAKITHYEHMS KOHTAKTOB (CM. pUCyHOK 15).

—
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PucyHok 15

I'IpV| pas3melieHnmn TaGJ'IVILI, Ha nose Cxembl U1 Ha nocrneayrnwmnx nmctax nMm npucesamBaroT NO3ULMOHHDbIE 000o3HaveHus
coeauHuTeneun, B 4OMOSHEHNE K KOTOPbIM OHM COCTaBJ1€HblI.

HonyckaeTcs B Tabnuly BBOAWUTL JOMOMNHUTENbHbIE rpadbl (HanpuMmep, AaHHble NpoBoaa).

Ecnn xryt (kabenb - MHOrOXUIbHbIA NPOBOA, SMEKTPUYECKUA LUHYP, TPynna MpoOBOAOB) COEAMHSIET OAHOMMEHHbIE
KOHTaKTbl coeguHuTenen, To AonyckaeTcs Tabnuuy nomelwlaTb OKOMO OAHOro KoHua u3obpaxkeHus xryta (kabens -
MHOTOXXMITBHOTO NPOBOAA, 3NEKTPUYECKOTO LWHYPA, FPynnbl NPOBOAOB).

Ecnu cBegeHus 0 NOgKMHOYEHMMN KOHTAKTOB npuBeaeHbl B Ta6J'II/ILLe coeguHeHun, To Ta6J'IVILI,bI C YKa3aHneM nogkn4eHunaA
KOHTaKTOB Ha CXxemMe [O0MNyCKaeTCAd He NnoMeLllaTb.

5.4.10 Ha cxeMe usgenuvs BHyTpy NPsiMOYTrOSNIbHUKOB UMK YNPOLLEHHbIX BHELLHMUX OYepTaHui, n3obpaxaroLmx YCTPONCTBa,
JornyckaeTcst usobpaxarb UX CTPYKTYpPHble, YHKLMOHAIbHbIE MU NPUHLMNUATBHBIE CXEMBbI.

5411 Tpu oTCcyTCTBUM NPUHUMMAMANBHOM CXeMbl MU3OenuMs Ha CXemMe COeAWHEHUW MpUCBauBalT MO3ULMOHHbIE
0603Ha4YeHUs1 yCTPOWCTBaM, a Takke SreMeHTaM, He BOLUEALMM B NPUHLUNMANbHbIE CXEMbl COCTaBHbIX YacTen n3genus, no
npasunam, ycTtaHoBreHHbIM B 5.3.7-5.3.11, 1 3anuceIBaloT ux B nepedeHb 3reMeHTOB.

5412 Ha cxeme coegvHeHUMN u3genns [OMNycKaeTCA MoOKasbiBaTb BHELUHWE MNOAKMIOYEHUA M3genus no npasunam,
ycTaHoBrneHHbIM B 5.5.8, 5.5.9.

5.4.13 MNpoBoga, rpynnbl NPOBOAOB, XryTbl U Kabenu (MHOrOXWUbHblE MPOBOAA, 3MEeKTPUYECKNe LUHYpPbl) OOMKHbI BbiTb
nokasaHbl Ha cxeme OTAErNbHbIMUA NNHUSMU. TOMLMHA NUHUIA, n3o6pakatoWwmxX NpPoBoAa, XryTel U kabenu (MHOTOXUIbHblE
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NpoBoaa, aNeKTpPUYecKkue LWHypbl) Ha cxemax, formkHa 6biTb oT 0,4 4o 1 MMm.

Ons ynpoLwleHna HadepTaHnua CXeMbl OOoMyCcKaeTCca CBMBaTb OTAESIbHble nNpoBoda Unn kabenun (MHOI'O)KVIJ'lebIe nposoaa,
aneKkTpunyeckmne UJHypr), nayuime Ha cxeme B O4HOM HanpasneHuu, B o6u.|,yro JINHUIO.

Mpn noaxode K KOHTaKTam Kaxabli MpoBOA4 M Xuny kabens (MHOrOXWSbHOTNO MNPOBOAA, 3NEKTPUYECKOro LUHypa)
n3obpaxatoT OTAENbHON NUHMEN.

[lonyckaeTcss nuHWMKM, un3obpakalolme nNpoBoda, rpynnbl MPOBOAOB, XryThl W kaBenu (MHOroXusbHble NpoBoAa,
3MEeKTPUYECKME LLUHYPbLI), HE MPOBOAMTL MMM OGpbIBaTb MX OKOMO MECT MPUCOEAMHEHUS, ecrnin UX u3obpaxkeHue 3aTpygHsieT
YTeHNEe CXeMbI.

B aTux cnyvasx Ha cxeMe OKOSio MeCT NpucoeamHeHuns (CM. pUcyHok 16) unu B Tabnuue Ha cBo6OAHOM nosne cxembl (CM.
pUCyHOK 17) nomelLaloT cBefeHus B 06bemMe, AOCTaTOMHOM Ans obecneyeHus 0o4HO3HAYHOIO COeANHEHUS.
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5.4.14 Ha cxeme u3sgenus, B COCTaB KOTOPOro BXOAAT MHOIOKOHTaKTHbl€ 3J1eMEHTbI, JTMHUN, V|306pa>|<a+ou.u/|e XKryTbl
(Ka6env| - MHOIroXwuJbHble npoBoAa, 3J1EKTpUYeCKne LWHYpPbI, rpynnbl I'IpOBO,D,OB), Aonyckaetcda 0oBOAUTb TOJIbKO OO0 KOHTypa
rpa(*)Vl‘-leCKOFO 0603Ha4YeHns anemMeHTa, He Noka3biBas npucoegnHeHna K KOHTakTaMm.

YkasaHusi 0 NpucoeauHeHN NPOBOOOB WK KKN Kabens (MHOroOXUMNbHOrO NPOBOAA, 3MEKTPUYECKOro LHYpa) K KOHTaKTam
MPMBOAAT B 3TOM Cryyae OOHUM M3 CreayoLnX crnocobos:

- Y KOHTaKTOB MOKa3blBalOT KOHLUbl fMHUI, M300pakaloWwmMx nNpoBoAda WUNu >xunbl kabens (MHOrOXuMbHOro npoBoaa,
3NEKTPMYECKOro LWHYpa), U YKasbiBalOT UX 0603HadeHMs. KoHLUbl SIMHWIA HanpaBnsiloT B CTOPOHY COOTBETCTBYHOLLErO XryTa,
kabenst (MHOroXXMNbHOIO NPOBOAA, ANEKTPUYECKOrO LIHYpa), rPynnbl NPOBOAOB (CM. pucyHok 18);

- Y 1306paxeHns MHOTOKOHTaKTHOrO 3fieMeHTa noMeluarT Tabnuuy ¢ ykasaHueMm MOAKMNI0YEeHUs KOHTaKToB. Tabnuuy
COEaMHSAIOT NIMHNEN-BLIHOCKOW C COOTBETCTBYIOLLMM XryTOM, kabenem (MHOrOXuNbHbIM NPOBOAOM, 3MEKTPUYECKUM LUHYPOM),
rpynnowv NpoBoAoB (CM. pucyHok 19).
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5.4.15 BBoaHble aneMmeHTbl, Yepe3 KOTopble NPOXoAsAT npoBoda (rpynna NpOBOAOB, XryThbl, Kabenu - MHOTOXUIbHblE
npoBoaa, anekTpuyeckue LWHypbl), M3obpaxatoT B Buae YO, ycraHoBNeHHbIX B cTaHgaptax ECKJ.

MpoxoaHble N30NATOpbI, FEPMOBBO/bI, CalNbHUKW, KOHTAKTbl U AepXaTenu, 3anasiHHbIe B NeYaTHyo nnary, n3obpaxatoT B
Buae YO, npuBefeHHbIX Ha pucyHke 20.

EI a E a E a
MpoxoaHaR M3oNATOP lepmosBoa CansHwk

a a
—
KaHTakT, sananHHeIA
B NEYATHY Nnary

Jepwarens KoakcuansHoro kabens,
3anafHHEIA B NeYaTHy nnary

a - NnHus, nsobpaxatoLias Nposog (rpynmny NPOBOAOB, XIyT, KAabernb - MHOrOXWUMbHbIA NPOBOS, 3MNEKTPUYECKUIA LLIHYP)
PucyHok 20

5.4.16 Ha cxeme cnefyeT yka3biBaTb 0003Ha4YeHMS BBOOHbIX 31IEMEHTOB, HAHECEHHbIE HA U3aenue.

Ecnn 0603Ha4eHnsi BBOOHbIX 3NIEMEHTOB HE yKa3aHbl B KOHCTPYKLMUM M34enusi, TO AOMYCKaeTcs YCINOBHO NpUCBaMBaTh UM

0003Ha4yeHnsa Ha cxemMe coeuHEHUN, NOBTOPAS UX B COOTBETCTBYHOLLEN KOHCTPYKTOPCKOW OOKYMEHTaL MW, I'Ile 9TOM Ha none
CXeMbl MOMELLAT HEOOXOANMbBIE NOACHEHWS.
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5.4.17 OpHoXunbHble NpoBOAa, XryTbl, kabenu (MHOrOXWnbHblE MNPOBOAA, 9SMEKTPUYECKME LUHYPbl) AOMKHbI ObiTb
0603HayYeHbl NOPSAKOBLIMU HOMEpPaMK B Npeaenax u3aenusi.

MpoBoaa, XryTbl, kabenu (MHOroXUnbHbIE NPOBOAA, 3NIeKTPUYECKne LHYPbI) credyeT HyMepoBaTb oTaesbHo. Mpu aTom
npoBoda, BXOASLWME B XIyT, HYMEpYlT B Mpefeniax XryTa, a »ufbl kabens (MHOFOXMIbHOTO NPOBOAA, 3MEKTPUYECKOTO
LHypa) - B Npeaenax kabensi (MHOroXWnbHOro NPOBOAA, 3NEKTPUYECKOTrO LLHYpa).

MprmeyvanHns

1 [lonyckaeTcsl CKBO3Has HyMepaLuus BCexX NMPOBOAOB U XuI kabenein (MHOTOXUIMbHBLIX NPOBOAOB, 3MEKTPUYECKUX LUHYPOB)
B Npefenax usgenus.

2 [onyckaeTcsl CKBO3Hasi Hymepauusi OTAENbHbIX MPOBOAOB, XXIYTOB U kaGenei (MHOTOXMIIbHBLIX MNPOBOAOB,
3MEeKTPUYECKMX LUHYPOB) B Npeaenax usgenus. MNpu aTom npoBoda, BXOASALME B XKIYT, HYMEPYIOT B Npeaenax Xryta, a >unbl
kabensa (MHOrOXWUMbHOro NPOBOAA, 3NEKTPUYECKOro LWHypa) - B Npeaesnax kabens (MHOroXUnbHOro NpoBoaa, 31eKTpUYeckoro

LWHypa).

3 [lonyckaeTcst He 06o3HaYaTh XryThl, kabenu (MHOroXWUMbHbIE NPOBOAA, SMEKTPUYECKME LLHYPLI) U OTAelbHble NpoBoaa,
€ecnu usgenvie, Ha KOTOpPOe COCTaBMSIOT CXeMy, BOWAET B KOMMMEKC U 0B03HayeHus xryTam, kabensam (MHOTrOXWUMbHbIM
npoBodaM, 3/1eKTPUYEeCKUM LUHypaM) 1 npoBoaam ByayT NpUCBOEHbI B Npedenax BCero KoMmnnekca.

4 [onyckaeTcsl npucBavBaTh 0603Ha4YeHUs rpynnaM npoBoAOB.

5.4.18 Ecnu Ha NpMHUMNNAnbsHON CXeMe 3NEKTPUYECKMM LiensamM NpUcBoeHbl 0603HadeHns B cootBeTcTBumn ¢ [OCT 2.709,
TO BCEM OOHOXUIbHBIM NMPOBOAAM, Xunam kabenen (MHOrOXWMbHbIX MPOBOAOB, 3NEKTPUYECKMX LUHYPOB) 1 MPOBOAAM XIyTOB
npuceamBaroT Te e 0603HayYeHus. MNpu 3TOM XKryTbl U kabenu (MHOroXurbHbIE MPOBOAA, SMEKTPUYECKNE LHYPLI) 0603HaYaloT
B COOTBETCTBUM C TpeboBaHnsmu 5.4.17.

5419 Ha cxeme npu nomowm OykBeHHOro (ByKBEHHO-LMGPOBOro) o00O03Ha4YeHUs [JonyckaeTcss onpeaenstb
(PYHKLMOHANbHYIO MPUHAAEXHOCTb MPOBOAA, XryTa Wnu kabenst (MHOTOXMIbHOro MNpoBoAa, 3MEKTPUYECKOrO LUHypa) K
onpeaeneHHoOMY KOMMIEKCY, NOMELLEHMIO MU (DYHKLMOHANbLHOW Lienu.

bykBeHHoe (6ykBeHHO-LMGpOBOE) 0003HAYEHME MPOCTABNAT nepes 0603HAYEHNEM KaXKOOro NpPoBOAa, XryTa, kabens
(MHOrOXMnbHOro MPoBOAA, ANEKTPUYECKOro LIHYpa), oTAeNsAs ero 3Hakom geduca. B stom cnyvae GykBeHHoe (OyKBEHHO-
undppoBoe) 0bo3HaYeHne BXOOUT B COCTaB 0603HAYeHUsI KaxAoro npoBoAa, Xryta u kabenst (MHOrOXMNbHOro nposoja,
3MNEKTPUYECKOTO LLHYpPA).

leduc B 0603Ha4YeHUM JonyckaeTcsl He NPOCTaBNATb, €CMM 3TO He BHECET HesICHOCTb B YTEHME CXEeMbI.
Ecnu Bce npoBopa, XryTbl, ka6enu (MHOrOXMIbHble MPOBOAA, 3MEKTPUYECKME LUHYPbI), M30BpakeHHble Ha cxeme,
npvHagnexar K OAHOMY KOMMIEKCY, MOMELLEHUIO MW  (oyHKUMOHanbHoW Lenu, To GykBeHHoe (6yKBeHHO-LMGPOoBOoE)

o603Ha4eHune He NpoCTaBNAKOT, @ Ha NoJsie CXeMbl NoMeLWarT COOTBETCTBYHOLLEE NOACHEHUE.

5.4.20 Homepa npoBofoB u xun kabenen (MHOrOXUNbHbLIX NPOBOAOB, 3MEKTPUYECKUX LUHYPOB) HA CXeMEe NPOCTaBMSHOT,
Kak npaBuIio, OKONo 060MX KOHLIOB M300paxXeHui.

Homepa kabernen (MHOTOXWMbHBLIX MPOBOAOB, 3NEKTPUYECKUX LUHYPOB) MPOCTABMSAOT B OKPYXXHOCTSX, MOMELLEHHbIX B
paspbiBax 13obpaxeHuin kabenemn (MHOTOXMIbHBIX MPOBOAOB, NEKTPUYECKMX LLIHYPOB) BOGNN3W OT MECT PasBETBIEHNS! XK.

Homepa XryToB NpoCTaBnsoT Ha NOSIKaxX NIMHUIA-BLIHOCOK OKOMO MECT pa3BeTBIIEHUs] NPOBOAOB.

Homepa rpynn npoBoAOB NPOCTaBASOT OKOMO MMHUIA-BBIHOCOK.

MprumevanHns

1 lMpun obo3HadyeHun kabenen (MHOTOXWUMbHLIX MPOBOAOB, 3MEKTPUYECKUX LLUHYPOB) B COOTBETCTBUM C TpeboBaHUAMM
5.4.19, a Takke npu GonbLLOM KONMYecTBe kabenen (MHOrOXMbHbIX NMPOBOAOB, ANMEKTPUYECKUX LUHYPOB), NOYLLMX HA CXeME B

OZHOM HanpaBrieHuW, AonyckaeTcsa HoMepa kabenen (MHOTOXWIbHbLIX NMPOBOAOB, 3MEKTPUYECKUX LUHYPOB) MPOCTaBNATL B
paspbIBe NMHUK 6e3 OKPY>KHOCTU.
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2 lMpu un306pakeHU Ha cxeme MPOBOAOB, XIYTOB W kabenen (MHOTOXWMbHbLIX MPOBOAOB, 3MEKTPUYECKUX LUHYPOB)
GonbLUOK AMNMHLI HOMepa NPOCTABNAT Yepes NPOMEXYTKW, onpeaenseMble yA06CTBOM NOMb30BaHNUS CXEMOMN.

5.4.21 Ha cxeme crnieqyeT ykasbiBaTb:
- ANt OAHOXMIbHBIX NMPOBOAOB - MapKy, CeYeHne 1, Npu Heo6xoaNMOCTH, PacLIBETKY;

- Ons kabenen (MHOI'O)KMJ'IbeIX npoBOAOB, 3NTEKTPUYECKNX UJHypOB), 3anncbiBaeMblX B CI'IeLlM(*)MKaLI,MPO KakK martepwuan, -
MapKkKy, KOJIM4eCTBO U ceveHne Xun u, npu HeobX0aUMOCTM, KONMMYECTBO 3aHATLIX XU, KonnM4ecTBO 3aHATLIX XKW YKa3biBaloT
B MNpAMOYroJibHMKe, nomewaemMomMm crnpasa OT obo3HaveHus [aHHbIX Kabens (MHOFO)KI/IJ'II:HOFO npoesoaa, 3r1eKTpu4ecKkoro

WHYpPa);
- AnAa XryTos, kabenen n npoBOAOB, U3roTOBNIAEMbIX OTAESIbHO, - 0603Ha4YeHne OCHOBHOIo KOHCTPYKTOPCKOro OKyMeHTa.

Ha cxeme npuBoOOAT XapaKTepUCTUKW BXOOHbIX M BbIXOAHbLIX Lenen YCTPOMCTB M 3NEMEHTOB WM OpYrMe WUCXOAHble
JaHHble, HeobxoauMble Ans BbIGopa KOHKPETHbIX MPOBOAOB U Kabenei (MHOrOXWUMbHbIX MPOBOAOB, 3MIEKTPUYECKUX LUHYPOB),
ecrnu npw pa3paboTke CxeMbl KOMMIIeKca AaHHble 0 NpoBoaax U kabensix (MHOrOXMIIbHbIX MPOBOAAX, SMEKTPUYECKMX LUHYpaX)
He MoryT BbITb OnpeaeneH..

XapakTepucTUKM BXOAHbIX U BbIXOAHLIX Lierneil pekomeHayeTcs ykasbiBaTb B Buae Tabnuu (cM. 5.3.25), nomeliaembix
B3aMeH YCINOBHbIX rpaduyecknx 0603HaYEHWNIA BXOAHbBIX U BbIXOAHbLIX 3MEMEHTOB.

5.4.22 [laHHble (Mapky, cedeHuMe WM Op.) O npoBodax M kKabensix (MHOrOXWIbHbIX NMPOBOAAX, 3MNEKTPUYECKMX LUHYpaXx)
yKa3bIBalOT OKOMO NUHWUIA, n3obpaatoLmx npoBoaa u kabenu (MHOroXunbHble NPOBOAA, 3NEKTPUYECKUE LLHYPHI).

B aTom crnyyae gonyckaetcss 06o3HayYeHVss NpoBodaM U kabensam (MHOTOXMIbHBIM NPOBOAAM, 3MEKTPUYECKUM LLHYpaMm)
He npuceanBaTb.

Mpu ykasaHMM AaHHbIX O NMpoBoAax M kabensx (MHOTOXMIIbHbIX NPOBOAAX, SMEKTPUYECKMX LUHYpaXx) B BuOE YCMOBHbIX
0603HauYeHN 3TN 0603HaAYEHNS pacLUMPOBLIBAIOT Ha MOME CXEMbI.

OpavHakoBble MapkKy, ceydyeHue un gpyrue aaHHble O BCeX WUnn OonbLlUMHCTBE nposogoB u” kabenewn (MHOI'O)KMJ'IbeIX
npoBOAOB, ANMEKTPUYECKNX LLIHypOB) [OO0nyckaeTcd yka3blBaTb Ha NoJie CXeMbl.

5.4.23 Ecnu Ha cxeMe He ykasaHbl MecTa MpUCOeOUHEHWU (HanpuMmep, He MnokasaHbl OTAEeNlbHble KOHTaKTbl B
N3006pakeHnn coeamHuTenen) nnm 3aTpyaHeHo OTbICKaHWE MECT NPUCOeAMHEHMST MPOBOAOB U UM kabens (MHOroXurbHOro
NpoBOAa, 3NEKTPUYECKOro LWHypa), TO AaHHble O MpPoBOAaX, Xrytax M kabensx (MHOrOXWUIbHbIX NPOBOAOB, 3NEKTPUYECKMX
LUHYPOB) W agpeca Ux coeguHeHu cBogaT B Tabnuuy, uMmeHyemyo "Tabnuuen coeanHeHmn”. Tabnuuy coegmHeHun cnegyet
rmomMellaTtb Ha NepBOM FIUCTE CXEMbl UINWN BbIMOSHSATL B BUAE CAMOCTOSTENbHOIO JOKYMEHTA.

Tabnuuy coeguHeHWUin, NoOMeLLLaeMyto Ha NEPBOM JIMCTE CXEMbI, pacronaralT, Kak NpaBumno, Hag OCHOBHOW HaAMMWCbIO.
PaccTosHne mexay Tabnumuen n OCHOBHOM HaAMMUCbIO AOMKHO ObiTb HE MeHee 12 MM.

I'Ipo,u,onmeHme Tabnuubl coegMHEHN NOMELLAIOT CrieBa OT OCHOBHOW Hagnucuy, NOBTOPAA rOJyIOBKY Tabnuubl.

Tabnvuy coefvHeHU B BWAE CaMOCTOSITENBHOIO AOKyMeHTa BbINOMHSAT Ha dopmate A4. OCHOBHYH Hagnucb u
aononHuTenbHble rpadbl K Her BbinonHaoT no FOCT 2.104 (dpopmbl 2 1 2a).

5.4.24 ®opmy Tabnuubl coegmHeHnn BoldupaeT pa3paboTyUnKk CXembl B 3aBUCMMOCTU OT CBEOEHUI, KOTOpble HeobxoammMo
NOMECTUTb Ha cxeMe (CM. PUCYHOK 21).
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B rpachax Tabnvy ykasbiBatoT crnegyolme daHHble:

B rpacge "O0o03HayeHne npoBoga" - ob603HAYEHME OOHOXMITBHOIrO MPOBOAA, XMWIbl Kabens (MHOroXWIbHOro MpPoBOAa,
3NEKTPUYECKOTO LUHYPa) UMK NPOBOAA XryTa;

B rpadpax "Otkymna vget”, "Kyaa noctynaet" - ycrnoBHble GYKBEHHO-LMEPOBbIE 0003HAYEHUS COEANHSIEMbIX 3NIEMEHTOB
UNn YyCTPONCTB;

B rpade "CoeanHeHus" - ycrioBHble OyKBEHHO-LMAPOBbIE 0003HAYEHUS] COEAMHSAEMbIX 3MIEMEHTOB WM YCTPOMUCTB,
pasgenssi ux 3ansitou;

B rpacpe "[daHHble npoBoaa™:

- ONnAa OOHOXUITbHOro npoBoAda - Mapky, ce4eHue u, npu HeO6X0,D,I/IMOCTI/I, pacuBeTKy B COOTBETCTBMMN C OOKYMEHTOM, Ha
OCHOBaHMM KOTOPOIo ero NnpuMeH{roT;

- Ans kabensi (MHOrOXWNbHOrO MPOBOAA, 3NMEKTPUYECKOrO LUHYpa), 3anucbiBaeMOro B cneumMdukaumio Kak matepwuarn, -
MapKy, CEeYEeHMEe U KONMUYECTBO XU B COOTBETCTBUMM C [OKYMEHTOM, Ha OCHOBaHWM KOTOPOro MNPUMEHSIIOT Kaberb
(MHOrOXWNbHBIN MPOBOA, SNEKTPUYECKUIA LUHYP);

B rpacpe "MNpumedaHme" - 4ONONHUTENbHLIE YTOUYHSALWME AaHHbIE.

MpumeyaHns

1 Pasmepsl rpad - pekomeHayeMble.

2 [onyckaeTca rpadbl enuTb Ha noarpadbl.

5.4.25 Mpu 3anonHeHun Tabnuubl COeANHEHWI crieqyeT NpUaEepXKMBaTbCA CNeayLLEro nopsaka:

- Npun BbINOJIHEHUN COeaVHEeHUN OTAENbHbIMU nposogamMnm B Ta6n|/|u,y 3anncbliBaloT nNpoBoda B nopdnke BO3pacTaHUA
HOMEPOB, NPUCBOEHHbLIX NM;

- NPV BbIMOSIHEHWN COEOMHEHWI NPOBOAAMM KIYTOB UMK Xunamu kabenemn (MHOTOXMIbHbIX MPOBOAOB, 3MEKTPUYECKNX
LUHYpOB) Mepen 3anvcbio NMPOBOLOB KaXAOro XryTa UMW >KUM Kaxaoro kabens (MHOroXWIibHOro MpoBoAa, ANEeKTPUYECKOro
WHypa) nomewlaloT 3aronoBok, Hampumep: "XKryt 1" wunm "Kryt ABBIXXXXXX.032"; "Kabenb 3" wnu "Kabenb
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ABBIXXXXXX.042"; "lMpoBoa 5". MNMpoBoga xryta vnn xunbl kabens (MHOrOXWIbHOTO MPOBOAA, AEKTPUYECKOro LUHYpa)
3anucbiBaloT B NOpsiaKe BO3pacTaHWs HOMEPOB, MPUCBOEHHLIX MPOBOAAM WUIK Xunam;

- NpY BbINOSTHEHWN COEAMHEHWUI OTAEMbHLIMU NMPOBOAAMM, XIyTamu MPOBOAOB M kabensamu (MHOTOXWrbHble NpoBoaa,
aneKkTpuYeckmMe LUHypbl) B TaGnuuy CoeaMHeHWi BHavane 3anucbiBaloT oTAesflbHble npoBofda (6e3 3aronoska), a 3ateM (C
COOTBETCTBYIOLMMM 3arofloBKamu) >ryTbl NPOBOAOB U kKabenn (MHOTOXWIbHbIe NPOBOAA, 3NEKTPUYECKUe LLHYPLI).

Ecnun Ha oTaenbHble nposoaa AOJ1KHbI ObITb HAaAETbl N3ONSALNOHHBIE pr6Kl/1, JKpaHupywLwine onneTkn n 1.4., T0 B rpaq:)e
"I'Ipmmeanme" nomMeLllaroT COOTBETCTBYHOLLME YKa3aHUA. ,D,OI'IyCKaeTCFI 3TN yKa3aHuA nomMellatb Ha nosie Cxembl.

I'IlevleanlAe - |_|pI/1 NPUMEHEHUN CXEMbI COEANHEHNIAN TOSLKO OIS ANEKTPOMOHTaXa JonycKaeTcsa Apyron nopsaaok sanmcuy,
€CJT OH YCTaHOBJ1EH B OTpaclieBbIX CTaHOapTax.

5.4.26 Ha cxeme coefMHEHUn OKONo 0BOUX KOHLIOB NMHMK, M3obpaxatlowmx OTAenbHble MpoBOAa, MpoBoAda XryTOB U
Xunbl kabenen (MHOTOXMIbHbIX MPOBOAOB, ANIEKTPUYECKMX LUHYPOB) AONyckaeTcsl ykasblBaTb agpec coeauHeHuin. B atom
cnyyae Tabnuuy coeamHeHuin He coctaBnaT. OB03HaYeHUs NpoBoAaM A0NyCckaeTcsl He NpucBanBaThb.

5.4.27 Ha none cxembl HaJ OCHOBHOM HaANWCbIO [OMycKaeTcs nomellatb HeoBXoauMble TeXHUYECKUe YyKasaHus,
Hanpumep:

- TpeGoBaHMA O HEeAONyCTUMOCT COBMECTHOM MPOKNaAKW HEKOTOPbIX MPOBOAOB, XIYTOB M kabenein (MHOMOXWUMbHbIX
NPOBOAOB, 3MEKTPUYECKMX LLHYPOB);

- MWHMManbHO [OOMYCTUMblE PAcCTOSHUS Mexay NpoBodaMu, XryTamu U KabensMu (MHOrOXWUMbHBIMK MpOBOAaMM,
3MEKTPUYECKMMI LLHYPaMK); AaHHbIE O CNEeUUdMYHOCTY NPOKMNaaKM U 3aluUThl NPOBOAOB, XIYTOB U kaGenen (MHOTOXUMbHBIX
NPOBOAOB, 3MEKTPUYECKMX LLHYPOB) 1 T.A.

5.5 MPABUJIA BbINONMHEHUA CXEM NOAKNIOYEHUA

5.5.1 Ha cxeme nogkntoveHus JoSmkHbI ObITb N3006paXkeHbl U3nenne, ero BXOAHbIE U BbIXOAHbIE 31IEMEHTbI (COEANHUTENMN,
3aXUMbl U T.4.) U NOOBOAMMbIE K HMM KOHLIbI MPOBOAOB U kabenen (MHOrOXMIbHbIX NMPOBOAOB, 3MEKTPUYECKUX LUHYPOB)
BHELLUHEr0 MOHTa)a, OKOSO KOTOPbIX MOMELLAT AaHHbIE O MOAKMIOYEHUN U3OENUS [XapaKTEPUCTUKN BHELUHUX Lenen u (Mnm)
agpecal.

5.5.2 Niagenve Ha cxeme n3obpakatoT B BUAE NPSIMOYrofbHMKA, @ ero BXOAHbIE N BbIXOAHbIE anieMeHThl - B Buge Yl O.

ﬂOﬂyCKaeTCﬂ |/|306pa>|<aTb n3genne B Buae YMNpoOLWEeHHbIX BHELWHUX oqepTanZ. BxogHble M BbIXOOHblIE 3NEMEHTHI
V|306pa>|<a+0T B 3TOM Cly4ae B Buae ynpoweHHbIX BHELWHNUX O‘-IepTaHI/IVI.

5.5.3 PasmelueHne I/I306pa)KeHI/II7I BXOOHbIX W BbIXOAOHbIX 3JIEMEHTOB BHYTPU FpaCt)I/I‘-IeCKOFO obo3HauyeHus unsgenus
OOJIKHO NPMMEePHO COOTBETCTBOBATb UX ﬂ,eVICTBI/ITeﬂbHOMy pa3mMelleHunto B nsgenun.

5.5.4 Ha cxeme cnenyeTt yKa3biBaTb NMNO3UUMOHHBbIE 0003Ha4YeHns1 BXOOHbIX U BbIXOAHbLIX 3JIEMEHTOB, NPUCBOEHHbIE UM Ha
I'IpMHLLI/II'IMaJ'IbHOI;I cxXeme mnigenud.

5.5.5 BBogHble aneMeHTbl (Hanpumep, carnbHUKW, FepMOBBOAbI, NPOXOAHbLIE W30MATOPbI, KOHTaKTbl WM AepXaTenu,
3anasiHHble B MeYaTHyl nnarty), Yyepes KoTopble NPOXOAAT NpoBoda wnu kabenu (MHOroXunbHble NPOBOAA, ANEKTpuyecke
LUHYpbI, KOakcnanbHble kabenwu), n3obpaxatoT Ha cxeme No npasunam, ycTtaHoBMeHHbIM B 5.4.15.

5.5.6 Ha cxeme crneagyeT ykasbliBaTb 0003Ha4YeHns1 BXOOHbIX, BbIXOOHbIX UMW BbIBOOAHbLIX 3f1IEMEHTOB, HAaHECEHHblEe Ha
nsaenuve.

Ecnun o603HayYeHns BXoOHbIX, BbIXOAHbLIX U BbIBOAHbLIX 3f1IEMEHTOB B KOHCTPYKUUN n3genma He ykasaHbl, TO A0onyCKaeTCA
YCIOBHO npuceBamBaTtb UM obo3Ha4yeHnsa Ha cxeme, NnoBTOPAA UX B COOTBeTCTByIOLIJ,eI7I KOHCprKTOpCKOIZ OOKyMeHTauun. I'Ipvl
3TOM Ha Morsie CXeMbl MOMELLAaT HeobXoaMMble MOSICHEHNS.

5.5.7 Ha cxeme okono YIO coeguHuTenewn, K KOTOpbIM MpucoeduvHeHbl NpoBoAda U kabenn (MHOroXunbHble NPoBOAa,
3NeKTpUYECKMe LLHYpbI), AOMNyCcKaeTCca yKkasblBaTb HAMMEHOBaHUSA 3TUX coeanHuTenen u (unu) obosHavyeHns JOKYMEHTOB, Ha

OCHOBaHWMKN KOTOPbIX OHU NPUMEHEHbI.

5.5.8 lpoBoga u kabenu (MHOrOXunbHble NPOBOAA, JNEKTPUYECKME LLHYPbI) OOMKHbI ObITb MOKasaHbl Ha cxeme
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oTAeNnbHbIMU NIUHNAMMW.

5.5.9 lMpn HeobOXoOAMMOCTM Ha CXeme YykasblBalOT MapKu, CEeYEeHUsl, pacuBeTKY MPOBOAOB, a Takke Mapku kabenewn
(MHOroXnnbHbBIX NPOBOAOB, 3ANEKTPUYECKMX LUHYPOB), KONTIMYECTBO, CEYEHNE 1N 3aHATOCTb XMI.

Mpy yKkasaHMM MapoK, CeYeHWn W pacuBeTKM MPOBOAOB B BWAE YCIOBHbIX 00O3HAYEHWH Ha nome CXembl
pacLUINgpPOBLIBAIOT 3TM 0G03HaYEHUS.

5.6 MPABUJIA BbINOJNIHEHUA OBLLUX CXEM

5.6.1 Ha obLyen cxeme n3obpaxatoT yCTPONCTBA N SMIEMEHTbI, BXOAALLME B KOMMSEKC, a TakKe NPoOBOAA, XryThl 1 kabenu
(MHOrOXWMNbHbIE NPOBOAA, 3MEKTPUYECKME LLHYPbI), COeQUHSAOLLME 3TN YCTPONCTBA U SNIEMEHTHI.

5.6.2 YcTponcTBa 1 aneMeHTbl Ha cxeme nsobpaxaloT B BUAE NpsiMOYrofibHUKOB. [lonyckaeTcsl aneMeHTbl u3obpaxaTtb B
Buae YO unu ynpoLLeHHbIX BHELLHNX O4YepTaHuiA, a YCTPOMCTBA - B BUAE YNPOLLEHHbIX BHELLHUX OYepTaHUN.

PacnonoxeHwne rpa(bmqecwlx obo3HaveHun yCTpOVICTB N 3NeMeHTOB Ha cCXemMe [OOJIKHO NpUMMepHO COOTBETCTBOBATb
,D,eVICTBVITeﬂbHOMy pa3mMeLlleHnto 3N1IeMeHTOB U yCTpOﬁCTB B nsgennun.

ﬂonycxaemﬂ Ha CXeMe He OTpaXXaTb pacnorioxXeHune yCTpOVICTB N 3N1eMeHTOoB B Uu3genuun, ecnn pa3MelleHmne nx Ha Mmecrte
Kcnnyataunun Hen3BeCTHO.

B aTtux cny4daax rpaqomqecme 0b0o3Ha4veHus yCTpOVICTB N 3NEMEHTOB AOMKHbl ObITb pacnonoXeHbl Tak, 4TObbI
obecneunBanacb NpoCTOoTa N HarMmAAHOCTb NOKa3a 3NTEKTPUYHECKUX CoeIHEHWI Mexay HUMNU.

5.6.3 Ha rpadundeckmx 0603Ha4YEeHUAX YCTPONCTB U 3NIEMEHTOB BXOAHLIE, BbIXOAHbIE M BBOAHbIE 3NIEMEHTbI M3obpaxatoT
no npaswunam, ycTaHoBneHHbIM B 5.4.9, 5.4.15.

PacnonoxeHne YO BXOAHbIX, BEIXOAHbLIX Y BBOAHbLIX 31EMEHTOB BHYTPW M300paXKeHU YCTPONCTB U SNIEMEHTOB AOSKHO
NPMMEpPHO COOTBETCTBOBATb MX AENCTBUTENBHOMY pasmelleHunto B usgenuu. Ecnu ans obecneveHns HarnsgHOCTM nokasa
COeaNHEHUA pacnosfiokeHne rpadumyeckux 00O3HaAYEHUA ITUX JNEMEHTOB He COOTBETCTBYET WX [eNCTBUTENbHOMY
pa3MeLLEHUNIO B U3AENMU, TO HA NOJIE CXEMbI JOJPKHO ObITb MOMELLEHO COOTBETCTBYIOLLEE MOSICHEHNE.

5.6.4 Ha cxeme omkHbl OblTb YKa3aHbl:

- Ana Kaxgoro yCTpOVICTBa nnn anemMeHTa, M306pa)KeHHbIX B Buae npAamMoyroJjibHMKa unuM ynpoweHHOro BHeLUHero
oYyepTaHud, - X HamnmeHoBaHMe U TN n (Mﬂl/l) obo3HaveHune AOOKYMeHTa, Ha OCHOBaHMN KOTOPOro OHU NPUMEHEHDbI;

- A8 KaXaoro anemeHTa, nsobpaxeHHoro B Buae YO, - ero tun u (Mnn) o603Ha4YeHne AOKYMEHTA.
Mpu 60MbLIOM KONMYECTBE YCTPONCTB M 3NIEMEHTOB PEKOMEHOYETCS 3TV CBEAEHUS 3anMChiBaTb B NepeYeHb 3N1IEMEHTOB.
B aTom cny4ae okono rpacmyecknx o603Ha4eHWIn YCTPOWUCTB U 35IEMEHTOB NPOCTAaBMAAIOT NO3ULMOHHbIE 0603HAYEHMUS.

5.6.5 YcTpoicTBa 1 aneMeHTbl, CrpynnupoBaHHbIe B NMOCTbI U (MNW) NOMELLEHMS, pEKOMEHOYETCSA 3anucbiBaTb B NepeyeHb
no noctam u (Mnun) NOMeLLLEHMAM.

5.6.6 Ha cxeme cnenyet yka3blBaTb 0603HaYeHNsA BXOAHbIX, BbIXOAHbLIX Y BBOAHbLIX 3/1EMEHTOB, HAHECEHHLIE HA U3aenve.
Ecnn o0603HayeHnss BXOOHbIX, BbIXOAHBIX U BBOAHbLIX 3/1EMEHTOB B KOHCTPYKUMN U3aenna He ykKasaHbl, TO OOMyCKaeTcd
9TUM 3NleMeHTaM YCJIOBHO npuceavBaTb obo3HayeHuss Ha cxeme, NnoBTOpPAA UX B COOTBeTCTByFOUJ,eﬁ KOHCprKTOpCKOVI

OOKyMeHTauun. |_|pVI 3TOM Ha Mofe CXembl MOMELLAOT HEOOXoANMbIE MOSCHEHNS.

5.6.7 Ha cxeme ponyckaeTtcsi yka3biBaTb 0003HAYEHMA JOKYMEHTOB COEAMHUTENEN Ha Nonkax MUHWIA-BBIHOCOK, a Takke
YMCIO KOHTaKTOB COeAMHUTENEN, NCNONb3Ysi Npy 3ToM ux cneaywuwee YO (cMm. pucyHok 22).

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 2.702-2011 EgmHas cuctema KOHCTPYKTOpCKon AokymeHTauum (ECKL). MNpaBrna BbINONHEHWS 3NeKTPUYeCcKMX cxem (C CtpaHuua 25
Monpaskow)
FOCT om 03 ageycma 2011 e. Ne 2.702-2011

1]

/
f
ASBI XXX XX X017 H'.l | ABBFXXXXXX.012

PucyHok 22

5.6.8 I'IpOBo,u,a, XryTbl U kabenu (MHOFO)KVIJ'Ibele npoBoada, 3IieKTpuveckmne LIJHypr) OOJTXHbI ObITb MOKa3aHbl Ha cxeme
oTAENbHbIMA TMHUAMU U 0003HayeHbI OoTAEeNIbHO NopAaaKOoBbIMM HOMEpaMK B npeaenax n3genna.

D,OﬂyCKaETCFI CKBO3Had HymMepauua npoBoaoB, XryTtoB U kabenem (MHOFO)l(I/IJ'IbeIX npoBOAOB, 3J1IEKTPU4ECKnX LIJHypOB) B
npegenax ngennd, ecnu nposoaa, BXxogdwne B XryTbl, MDOHYMepPOBaHbl B Npeeniax KaXaoro Xryrta.

Ecnu Ha npuHUMNMansHoOW cxeme SMeKTPUYEeCKUM LiensiM NpucBoeHbl 0603HaveHuss B cooteeTcTBum ¢ [OCT 2.709, To
BCEM OOHOXMITbHbIM MPOBOAAM, Xuram Kabenew (MHOTrOXWIbHbBIX NMPOBOAOB, 3MEKTPUYECKUX LUHYPOB) MU MPOBOAAM XXIYyTOB
npuceamBaroT Te xe 0603HayveHus.

5.6.9 Ecnu B coctaB uagenusd, Ha KOTOpoOe pa3pa6aTb|Ba+0T CXeMy, BXOOAUT HECKOJIbKO KOMIJIeKCOB, TO OOHOXWIbHbIE
npoeoaa, kabenn (MHOFO)KVIJ'IbeIe npoBoada, 3JieKTpuyeckune LIJHypr) N XryTbl criegyet HyMmepoBaTb B Mnpenenax Kaxgoro
KoMnnekca.

MpUHaANEeXHOCTb OOHOXMITBHOTO MpPOBOAA, XryTa, Kabens (MHOrOXUMBHOTO MNPOBOAA, 3NEKTPUYECKOrO LUHYpa) K
onpegeneHHOMY KOMIMMEKCY OnpeaensioT npy noMmoLm GykBeHHOro (6yKBEeHHO-LMEPOBOro) 0603Ha4YeHUsl, NPOCTaBSEMOro
nepes HOMEPOM KaXXOoro OLHOXWIBHOrO MPOBOAA, XryTa U Kabens (MHOTOXMIIbHOTMO MpPOBOAA, 3NEKTPUYECKOro LWHypa) U
oTAensieMoro 3Hakom geduc.

5.6.10 [onyckaeTcs Ha cxeme npu noMowmM OykBeHHOro (OyKBEHHO-LMEPOBOro) 0603Ha4YeHUs onpefensTb
NpUHaANeXHoOCTb MpoBOAA, XryTa unu kabensi (MHOrOXWIBHOIO MPOBOAA, 3NEKTPUYECKOrO LWHypa) K onpeaeneHHbIM
NoMeLLEeHMAM 1nr YHKLUOHAMBbHBIM LiensiM Mo npaeunam, YCTaHOBMNEHHbIM B 5.4.19.

5.6.11 Homepa OOHOXUIbHbLIX NMPOBOAOB HAa CXeMe MNPOCTaBNAKT OKOJ10 KOHLOB V|306pa>|<eH|/||7|; HOMepa OAHOXWUITbHbIX
KOPOTKMX NMPOBOAOB, KOTOPbIE OTYETIIMBO BUOHbI HA CXeMe, [oNnyCKaeTCA nomMmellatb OKOJ10 cepeanHbl |/|3o6pa>+<eH|/||7|.

5.6.12 Homepa kabenen (MHOTOXWMbHBIX MNPOBOAOB, SMEKTPUYECKUX LUHYPOB) MNPOCTABMASIOT B OKPYXKHOCTSX,
noMelLLaeMbIX B pa3pbiBax U300paxeHun kabenemn (MHOroXMUNbHbBIX NMPOBOAOB, 3NEKTPUYECKMX LLUHYPOB).

Mpumevanne - MNpu obo3HayeHun kabenen (MHOTrOXWIbHBIX MPOBOAOB, 3NEKTPUYECKMX LUHYPOB) B COOTBETCTBUM C
TpeboBaHuamn 5.6.9, 5.6.10 0603HaYeHNs1 B OKPY)KHOCTb HE BMUCLIBAIOT.

5.6.13 Homepa xryToB NpoCTaBnsAoT Ha Nofkax NNHUA-BbIHOCOK.

5.6.14 Ha cxeme 0OKOMo wu3o0paXeHUsl OOHOXWIMbHBLIX MPOBOAOB, XIYTOB U kabenen (MHOrOXMITbHbIX MPOBOAOB,
3ANEKTPUYECKMX LLHYPOB) YKa3bIBalOT criefytolme aHHbIe:

- ANt OAHOXMIbHbBIX MPOBOAOB - MapKy, CevYeHne 1, Npu Heo6XxoanMOCTH, PacLIBETKY;

- and kabenem (MHOFO)KI/IJ'IbeIX npoBOAOB, 3JIEKTPUYECKnNX LIJHypOB), 3anncbliBaemMbiX B CﬂeLl,I/Id)I/IKaLI,I/IIO KaK matepuan, -
MapKkKy, KOJNIM4eCTBO N CeYEeHUNE XUIt;

- Aana npoBoaoBs, kabenen u XryToB, W3rOTOBJIEHHbIX MO 4YepTexam, - 0003HaYeHne OCHOBHOIO KOHCTPYKTOPCKOIro
OOKYyMEeHTa.

Ecnu npu pa3p360TKe CXeMbl OaHHble O npoBoAax u kabensx (MHOFO)KI/IJ'IbeIX npoBodax, 3NeKTpun4ecKnx LIJHyan),
npoKknaabiBaeMblX MpU MOHTaXe, He MOryT ObITb onpenerneHbl, TO Ha cXxemMe NpuMBoOAT COOTBETCTBYHOLUME NOACHEHUA C
YKa3aHnemMm UCXOOHbIX OaHHbIX, HeO6XO,lJ,I/IMbIX ana Bbl60pa KOHKPETHbIX NpoBOAOB U kabenew (MHOFO)KI/IJ'IbeIX npoBoOAdoOB,
ANEeKTPU4eCKnx LIJHypOB).
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Mpn GonbLIOM KONMMYECTBE COEOMHEHU PeKoMeHOyeTCsl ykasaHHble CBeAeHWs 3anucbiBaTb B MepeyeHb MpoBOAOB,
XTYTOB 1 kabenen (MHOTOXMIbHBIX MPOBOAOB, NEKTPUYECKMX LLIHYPOB).

5.6.15 lNepeyeHb NPOBOAOB, XIyTOB U Kabenen (MHOrOXWMbHbIX MPOBOAOB, 3MEKTPUYECKUX LIHYPOB) (CM. pUCYHOK 23)
NOMELLaloT Ha NePBOM NUCTE CXEMbI, Kak NpaBuIlo, HaJ OCHOBHOW HaAMUCHIO UK BLINOMHSAOT B BUAE NocrneayoLwmx nucToB.
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B rpacpax nepeyHa ykasbiBakoT criegyuine gaHHbIe:

B rpade "O603HayeHMe" - 0003HaYeHMe OCHOBHOINO KOHCTPYKTOPCKOrO AOKYMEHTa npoBoaa, kabens (MHOroXWIbHOro
NPOBOAA, 3MEKTPUYECKOrO LLIHYpa), XryTa, U3roTOBIEHHbIX N0 YepTexam;

B rpacpe "MpumeyaHune" - kabenn (MHOrOXWUrbHbIE MPOBOAA, ANEKTPUYECKME LUHYPLI), MOCTaBMsSiEMble C KOMMIIEKCOM Wiu
npoknagblBaeMble Npu ero MOHTaxe.

Kabenu (MHOFO)KI/IJ'IbeIe npoBsoaa, anekrtpun4eckne LIJHypr), NpoKraabiBaeMble Npu MOHTaXe, 40NnyCKaeTcA B NnepevYeHb He
BHOCUTb.

5.6.16 OﬁLIJ,yIO CXemy, No BO3MOXXHOCTU, crnenyeT BbINOJTHATbL Ha OOHOM JNUCTEe. Ecnn cxema n3-3a CNoOXHOCTU U3genust He
MOXET ObITb BbINONIHEHA Ha OAHOM JncCTe, TO:

- Ha NepBOM J1UCTe BblHep4nBarwT nsgernime B LelioMm, |/|306pa>|<a;| NnocCTbl U (I/IJ'IVI) nomMeuwleHuna yCrioBHbIMA o4epTaHnamMun n
NoKasblBaA CBA3N MeXAy noctamMun 1 (I/IJ'II/I) NnOoMeLLEeHNAMMN;

- BHYTPU YCITOBHbIX O‘-IepTaHI/IVI nocToB " (VIJ'II/I) nomMeLLeHnmn |/|306pa>|<a+0T TONbKO Te yCTpOI;ICTBa N 3N1IEMEHTBI, K KOTOPbIM
noaBoaAT npoesoda u kabenn (MHOFO)KVIJ'IbeIe npoBoaa, anekTpnyeckne LIJHypr), coegnHAWwmne nocCTtbl N (I/IJ'IVI) NnoMeLleHnA;

- Ha ApYrux NIMCTax nofHOCTbH BbIYEPUUBAIOT CXEMbl OTAENbHbIX MOCTOB M (MNK) MOMELLEHUIA UNU TPynn NOCTOB U (Unwn)
NOMELLEeHNI;

- O6L|J,YIO CXeMy KaxXOoro KomMmjiekCa BbINOJNTHAKT Ha OoTAeJsIbHOM JUCTe, e€Clqin B COCTaB u3gennd BXOAUT HECKOJIbKO
KOMMNJ1EKCOB.

5.7 MPABUNA BbINONHEHUA CXEM PACIMONOXEHUA

5.7.1 Ha cxeme pacnonoxeHusi naobpaxatT COCTaBHble YacTu U3OENUs, a Npu HEOOXOOUMOCTU CBS3M MEXAY HUMM -
KOHCTPYKLMIO, MOMELLIEHNE UITU MECTHOCTb, Ha KOTOPbIX 3TN COCTaBHbIE YacTu ByaQyT pacnonoXeHbl.

5.7.2 CocTaBHble YacTn mM3genus mM3obpaxaloT B BUAE YNPOLUEHHbLIX BHELUHUX OYEPTaHUM MMM YCIOBHbIX rpadnyecknx
0603HaveHuNn.

5.7.3 MNpoBoaa, rpynnbl NPOBOAOB, XIYyThl N kabenu (MHOrOXuMbHbIE MPOBOAA, ANEKTPMUYECKME LUHYPbI) M306paxatoT B
BMOE OTAEMNbHbIX MUHWIA UMW YNPOLLEHHbLIX BHELLHMX OYepTaHUA.

5.7.4 PacnonoxeHune rpaduyecknx 0603HAYEHUIA COCTaBHbIX YacTel WU3Oenus Ha Ccxeme [OOJDKHO NpUMEPHO
COOTBETCTBOBaTb AENCTBUTENBHOMY pa3MeLLEHNIO0 B KOHCTPYKLUK, NOMELLEHNW, HA MECTHOCTMU.

5.7.5 Tlpn BbINONMHEHNM CXEMbl PaCMONIOXKEHUS [OMNYyCKaeTCs MNPUMEHSITb pasfnnyHble Cnocobbl  NOCTPOEHMUS
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(akcoHOMEeTpUIO, NNaH, YCNOBHY pa3BepTKy, pa3pe3 KOHCTPYKUMU U T.4.).
5.7.6 Ha cxeme cnepyeT ykasbiBaTb:

- ANa Kaxgoro YCTpoOMCTBa WM 3reMeHTa, M306pa)KeHHbIX B Buae YMNpoweHHOro BHELWIHero o4eprtaHud, - Uux
HanMeHoBaHuUe U Tmn n (I/IJ'IVI) obo3HaveHne AOKyMeHTa, Ha OCHOBaHNUW KOTOPOIro OHU NMPUMEHEHbI;

- AN4a KaXxaoro anemMeHTa, |/|306pa>|<eHHoro B BuAe yCloBHOIo rpaq)mquKoro 0003HayveHus, - ero TMn n (VIJ'IVI) 0603Ha4yeHne
OOKYyMeHTa.

Mpu 6ONbLLIOM KONUYECTBE YCTPOWCTB U 3NEMEHTOB PEKOMEHYEeTCA 3TU CBeeHNs 3anuchbiBaTh B NepeyveHb dMeMeHTOB.
B aToMm cny4ae okorno rpaguyecknx 0603HauYeHUn YCTPONCTB U 3MEMEHTOB MPOCTaBNAT NO3ULMOHHBLIE 0603HaYeHUs.
Penakums gokymeHTa C y4eToMm

N3MEeHeHUI 1 JONONHEHUIA NoAroToBNeHa
AO "Kopekc"

Vudopmannsa npegocrasnena OOO«CrangaprCepBuc»
Ycmyru aeKTponabopaTopun M NpOeKTUPOBaHMA 1o Beeit Poccyn

https://stds.ru
TonoBHoIt oduc: Mocksa, Haropusrit mpoesz, gom 10, kopir. 2, ctp. 4., Ten. +7 (499) 703-47-65
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