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BBEAEHUE

OCHOBHBIM BHJIOM KOHCTPYKTOPCKHX JIOKYMEHTOB B Pa3JIMYHBIX 00JIACTAX
AIIEKTPOHUKU M PATUOTEXHUKU SBISAIOTCA CXeMbl. CXEeMbl HCIONB3YIOT TpHU
OPOCKTUPOBAHUHU, JJIi HW3YYEHHUS MNPUHIUIOB pabOThl, JUIsl HM3TOTOBJICHHUS,
PEryJIUPOBKH, KOHTPOJISI 1 PEMOHTA U3EIHIA.

[IpaBuna BbIMONHEHUS W OQPOPMIICHHS CXEM, YCIOBHBIE TpadudecKkue
obo3HaueHuss (YI'O) »sneMEeHTOB M YCTPOICTB, NpPUMEHSEMBIX B cXeMax,
pErfiaMeHTUPYIOTCS CTaHAapPTAMH.

Ilens ydeOHOro MOCOOMS — MPETOCTABUTh HEOOXOMAUMBIC CBEACHUS IS
BBINIOJIHEHUSI JOKYMEHTOB «(CxeMa  3ieKkTpuyeckas CTpyKTypHas», «Cxema
AJIeKTpUYecKass PyHKIMOHANbHAs» U «Cxema >JeKTpUuecKas MPUHIMIHAIbHAS
PaMOTEXHUYECKUX YCTPOHCTB B IIOJHOM COOTBETCTBUM C TpeOOBAHUAMHU
ctanaapToB EquHON cucTeMbl KOHCTpYKTOpCcKOM AokyMmeHTamu (ECK/).

Ilenr manHOW pabOTBI - M3Y4YUTh OOIIME TpeOoBaHUS TpadUuecKoro
oopMIIEHUSI DIEKTPUUECKUX CXEM; MPUOOPECTH HAaBBIKKU B H300paKEHUH MU
OYKBEHHO-IIU(PPOBOM 0003HAYEHUH FJIEMEHTOB U YCTPOUCTB IEKTPHUUECKHUX CXEM
U B 0)OpMIICHUU TAOIUILIBI TIEPEUHSI JIEMEHTOB CXEMBI.

JUIst TOCTHXKEHHS YKa3aHHOM 1IeJIM B TOCOOUH MPECTABIICHBI:

— METOAMYECKHE YKa3aHWs [0 BBIIOJHEHUIO Y4eOHOro 3aJaHus
(ITpunoxenne A);

— MpHUMEpPHI BHIOTHEHUS U 0(OPMIICHHS 3a/1aHNUS;

—  BOHNPOCHI 11 CAMOKOHTPOJIS;

— HEo0XOAMMBbIE HOPMATUBHO-CIPABOYHBIE JIAHHBIE;

—  BAapUAHTHI-3aIOTOBKU cXeM AIIEKTPUUECKUX CTPYKTYPHBIX,
¢yunkunonanpHbix ([Ipunoxenune b) m npunmmmuaneneix (Ipunoxenune B) s
CaMOCTOSITENTLHOTO BBITIOJTHEHUS;

— OubnuorpaduyecKkuii CHUCOK HOPMATUBHOW U y4e€OHO-METOJUYECKON
JUTEPATYPHI.



1 TepMuHBI U onpeeTeHUS

OOmue mnpaBuiia BBIMOTHEHHUS cxeM sJekrpuyeckux omnpeneneHsl ['OCT
2.701-2008 u I'OCT 2.702-2011. B crangapTax HCIOJB30BAHBI CICIYIONTHE
TEPMHUHBI C COOTBETCTBYIOIIMMH OIPEICIICHUSIMHU:

Buo cxemwr: KinaccudukanmonHasi TpynmupoBKa CXeM, BbIAeNsieMas Mo
Npu3HAKaM TPUHIUIIA JEWCTBHSI, COCTaBa W3ACIUS M CBSI3€H MEXIYy €ro
COCTaBHBIMH YaCTSIMHU.

Tun cxemwr: KnaccudukaimonHasi TpynnupoBKa, BblAensieMast 1o Mpu3HaKy
UX OCHOBHOTO Ha3HAYEHUSI.

Junusa eé3aumoceazu: OTpe30K JIMHUM, YKa3bIBAIOIIEH HA HAIMYUE CBS3U
MeXTy (QYHKIIMOHATBHBIMHU YaCTSIMU H3JIEIHS.

@Dyukyuonanvnaa uacmsp. DJIEMEHT, YCTPOMCTBO, (PYyHKIMOHAIbHAS
rpynma.

Inemenm cxemwr: (CocTaBHasE 4YacTb CXEMbI, KOTOpash BBIIOJHSET
OTnpeieNIeHHYI0 (DYHKIIMIO B U3/IeNIUM (YCTAaHOBKE) M HE MOXKET OBITh pa3/iefieHa Ha
YacTH, HUMEIOIIUE CaMOCTOSITEIbHOE HAa3HAYEHHWE U COOCTBEHHBIE YCIIOBHBIC
0003HaYeHUsI.

Yempoiicmeo: CoBOKYNHOCTH  3JIEMEHTOB, TMPEICTABIAIONIAS  €IUHYIO
KOHCTPYKIIHIO.

@yukyuonanvnuaa zcpynna: COBOKYINHOCTb 3JE€MEHTOB, BBINOJHSAIOMINX B
U3JICITNH OTIPEACIICHHYIO (DYHKITHIO U HEe 00BEMHEHHBIX B €UHYIO0 KOHCTPYKITHIO.

@yukyuonanvnaa uens: COBOKYIMHOCTb 3JIEMEHTOB, (PYHKIIMOHAIBHBIX
TPYIN U YCTPOUCTB (MU COBOKYMHOCTh ()YHKIIMOHAJIBHBIX YACTEH) C JIMHUSIMU
B3aMMOCBSI3€i, 00pa3yIOMUX KaHaJ WIK TPAKT ONpeIe]ICHHOTrO Ha3HAYEHUSI.

Yemanoeka: YcnoBHoe HauMeHOBaHHME OOBEKTa B JHEPreTHUECKUX
COOPYKEHHUSX, HA KOTOPBIM BBITYCKAETCS CXEMaA.

2 Bujabl M THIIBI CXeM

Cxema - 5TO JOKYMEHT, Ha KOTOPOM IIOKa3aHbl B BHJE YCJIOBHBIX
n300pakeHU N Ui 0003HAYEHUN COCTaBHBIC YACTU U3JEIHS U CBSI3U MEXK1Y HUMH.

Buasl cxeM B 3aBHCHMOCTH OT BHIOB DJIEMEHTOB U CBS3CH, BXOJMSIINX B

cocTaB u3zienust (YyCTaHOBKHU), M UX KOJIbI MPEJICTaBICHBI B Ta0uIe 1.

Tabanma 1 - Buasl cxem U uX KOIbl

Kon
Bug cxembl Omnpenenenue BHJIA
CXEMBI
Cxema JIOKyMEHT, cofiepsKaInii B BHI€ YCIOBHBIX H300PKCHHUHN HITH 2
JNEKTpUYECKas 0003HaUEHMIA COCTaBHBIC YACTH U3/, JCHCTBYIONIUE TIPH
MIOMOIIIN 3JIEKTPUYECKON IHEPTUU, U UX B3aUMOCBSI3U
Cxema JIOKyMEHT, cofiepKalliuii B BUJI€ YCIOBHBIX H300paKeHUN WIIN r
rUipaBiInyecKas 0003Ha4YeHHI COCTaBHbBIE YaCTH U3/EIINs, UCTIOIb3YIOIINe
XKHUJIKOCTb, U UX B3aUMOCBSI3H




ITpogomxenne Tabuuibl 1

Kon
Bun cxemel Onpenenenune BHA
CXEMBI
Cxema JIOKYMEHT, co/iepKaliuii B BUIE€ YCIOBHBIX H300paXeHUN MITN I1
ITHEBMaTU4eCcKas 0003HaUEHHI COCTaBHBIC YACTH U3/IEIIUS, UCIOJb3YIOLINE BO3YX,
U UX B3aMMOCBSI3U
Cxema raszosas JIOKYMEHT, co/iepKaliuid B BUIE€ YCIOBHBIX H300paXeHUN MITN X
0003HaueHMI COCTaBHBIC YACTH U3/IENUs, JEHCTBYIOLIUE C
HCII0JIb30BAaHUEM T'a3a, U UX B3aUMOCBSI3U
Cxema JIOKyMEHT, cofepsKaInii B BHI€ YCIOBHBIX U300PKCHHUHN HITH K
KMHEMAaTHYeCcKas 0003HaueHNI MEXaHUUYECKHUE COCTABHbIE YaCTU M UX B3aMMOCBSI3U
Cxema BakyymHast | JIOKyMEHT, coiepsKallinii B BUJE YCIOBHBIX U300pakeHUH UK B
0003HaYeHHI COCTaBHbBIE YAaCTU U3/EIINs, ICHCTBYIOIINE TPU
MIOMOIIIM BaKyyma JH00 CO3AaI0NINe BAKYYM, U UX B3aMMOCBSI3U
Cxema ontuueckas | JIOKyMeHT, coiepsKallinii B BUJE YCIOBHBIX U300pakeHUH UITH J
0003HauEHNH ONTUYECKHUE COCTABHbIE YACTH U3/EIHS 110 X0y
CBETOBOI'O Jy4a
Cxema JIOKyMEHT, copiepalliuii B BUAE YCIOBHBIX N300payKeHUI UIn P
JHEpreTUIecKas 0003HaueHHI COCTaBHBIE YACTH YHEPre€TUUECKUX YCTAHOBOK M UX
B3aMOCBSI3U
Cxema neneHust JIOKyMEHT, cofiepKallnii B BUI€ YCJIOBHBIX 0003HaueHmit coctaB | E
U3J1eMs, BXOJAUMOCTb COCTaBHBIX YacTel, X HA3HAYCHUE U
B3aMMOCBSI3U
Cxema JIoKyMeHT, coJiep Kallliii 3JIEMEHTHI M B3aUMOCBSI3H PA3JINYHBIX C
KOMOMHUpPOBaHHAs | BUJOB CXEM OJTHOT'O THIIA

BI/IILBI CXCM B 3daBHUCHUMOCTH OT OCHOBHOI'O Ha3HAYCHUA ITOAPA3ACIIAIOTCA Ha
TUNBL. THUIIBI CXEM U X KOJbI IPEACTABJICHELI B Ta6J'II/II_[€ 2.

Tao0muna 2 - TUIBI cXeM U UX KOJIbI

Kon
Tun cxemsl THIA
Omnpenenenue
CXEMBI
Cxema JIOKYMEHT, OnpeIesIFOIII OCHOBHBIE ()YHKIIMOHATBHBIE YACTU 1
CTPYKTYpHas W3/ICNINSI, UX HA3HAYCHUE U B3aUMOCBSI3H
Cxema JIOKyMEHT, pa3bsSICHSIOMINNA MTPOIIECCHI, TPOTEKAIOIITUE B 2
(yHKIIMOHATBHAS | OTJACNBHBIX (DYHKIIMOHAIBHBIX IETSIX U3enus (YCTaHOBKU) HIIN
n3enus (yCTaHOBKH) B IEJIOM
Cxema JIOKyMEHT, onpeIeN oM MOJHBINA COCTaB JIEMEHTOB U 3
MPUHIUIIMATIBHAS | B3aUMOCBSI3U MEXIY HUMU U, KaK MPABUIIO, TAIOIIUI MOJTHOE
(TosHas) (meTaibHOE) TPEICTABIICHUS O IPUHIIUIAX PA0OTHI U3IETIHs
(ycTaHOBKH)
Cxema JIOKyMEHT, MOKa3bIBAOIIMI COEAMHEHHS] COCTABHBIX YaCTEU 4
COeIMHEHUI n3nenus (yCTaHOBKH) U OTIPeIeTSIONINI MPOBO/A, KI'yThl, KaOeau
(MoHTaXKHAsT) WJTU TPYOOIIPOBOIbI, KOTOPHIMU OCYIIECTBISIOTCS ITH

COEIMHEHMUS, a TAK)KE MECTa UX IIPUCOEAMHEHUI U BBOJIA
(pa3beMbl, MIATHI, 38KUMBI U T.11.)




[Tpogomxenue TabIUIBI 2

Kon
Tun cxemsl THUIIA
Onpenenenue
CXEMBI
Cxema JIOKyMEHT, MOKa3bIBaIOIINI BHEIIHUE MOAKIIOUEHUS U3]IEIHS 5
HOJIKJIFOYEHUS
Cxema obmas JIOKyMEHT, ONpeAeIISIIOIINI COCTABHBIE YaCTH KOMILJIEKCA U 6
COEJIMHEHUS MX MEXy cOO0H Ha MecTe HKCIUTyaTalllH
Cxema JIOKYMEHT, ONpeAesSIOUIMi OTHOCUTEIIBHOE PACIIONOKEHHE 7
PpacIonoKeHUs COCTaBHBIX YacTel n3nenus (yCTaHOBKHU), a P HEOOXOANUMOCTH,
TaKKe JKT'yTOB (MPOBOJOB, Kabeneit), TpyOOoIpoBOAOB,
CBETOBOJIOB U T.II.
Cxema JIOKYMEHT, cofiepKallliii 2JIEMEHThI Pa3INUHbIX THUIIOB CXEM 0
00beIMHEHHAs OJTHOT'O BUJIa

HaumMeHoBaHME U KOJ CXEMbI ONPEACIISIIOT UX BUJIOM U THUITOM.

HanmenoBanue cxeMbl KOMOWHUPOBAHHOW OMNPENENSIOT KOMOMHAIen
BHJIOB CXEM OJIHOT'O THIIA.

HanmenoBanue cxembl OOBEAMHEHHOW OMpPEAENSIOT KOMOWHAIMEH THUIIOB
CXEM OJIHOT'O BHJA.

Kon cxempl JTOKEH COCTOSATH M3 OYKBEHHOW YaCTH, OMPENCISIONIeH BHJT
cxembl (cM. Tabmuiyy 1), u nudpoBoOi YacTH, ONMpEAESIONIeH THUI CXeMbl (CM.
Tabnuiy 2): HampuMep, cxeMma dJIeKTpUYecKas NpUHIMNUaIbHas - J3; cxema
TUJpaBiIMuecKkas  coeauHeHud - [4; cxema  3iaeKkTporuapaBiIdydecKas
npuHiunuanbHas -  C3;  cxemMa  3IEKTPOrMAPONHEBMOKMHEMATUYECKas
npuHIUnuanbHasa - C3; cxema ajeKTpudecKas COSMHEHUN U MoJKIoueHus - 20;
cxema TUApaBINYecKasi CTpYKTYpHasi, pUHIIMIUAIbHAs U coenuHeHui - ['0.

3 OO0mmue TpeOOBaHUS K BHINOJIHEHUIO

3.1 KomiuiekT (HOMEHKJIATYypa) cXeM

HomenknaTtypa cxem Ha u3Jenue TOJDKHA ONPENesThCA B 3aBUCUMOCTH OT
0COOCHHOCTEH m3enus (yCTaHOBKH ).

KonnuectBo TumoB cxemM Ha wu3jenue (yCTaHOBKY) JIOJDKHO —OBITh
MUHUMAJIbHBIM, HO B COBOKYITHOCTH OHU JIOJKHBI COJIEPKATh CBEICHHS B 00BEME,
JIOCTaTOYHOM ISl TPOCKTUPOBAHUS, HW3TOTOBJICHUS, SKCIUTyaTallud W PEMOHTA
u3nenus (yCTaHOBKH).

Mexny cxemMamMu OJHOTO KOMIUIEKTa KOHCTPYKTOPCKMX JOKYMEHTOB Ha
uznenue (yCTaHOBKY) NOJKHA ObITh YCTAHOBJIEHA OJHO3HAYHAsl CBSI3b, KOTOpas
oOecrieumia 661 BO3MOXKHOCTh OBICTPOTO OTBHICKAHUSI OAHHUX M TE€X K€ JIEMEHTOB
(ycTpoiicTB, (PYHKIIMOHAIBHBIX TPYIII), B3aUMOCBS3EH WIM COCAWHEHUN Ha BCEX
CcXeMax JaHHOTO KOMIUICKTA.




3.2 ®opmaTsl

dopmarbl JIUCTOB CXEM BBIOMPAIOT B COOTBETCTBUU C TpPeOOBaHUSIMU,
ycradoBiieHHbIMU B ['OCT 2.301 u I'OCT 2.004, npu 3TOM OCHOBHBIE (hOpMaThI
ABJISIIOTCA MpeanouTuTenbHbIMu. [Ipu BeIOOpe hopMaTOB clienyeT YIUThIBATh:

- 00bEM U CIIOKHOCTh MIPOEKTUPYEMOT0 U3IENHs (YCTAHOBKH);

- HEOOXOIMMYIO0 CTENeHb JeTalu3alid JaHHBIX, OO0YCJIOBIECHHYIO
Ha3HAYEHUEM CXEMBI;

- YCJIOBHSI XpaHEHUs U OOpaleHUs! CXEM;

- 0COOEHHOCTH ¥ BO3MOYKHOCTU TE€XHHUKH BBINIOJIHEHUS, PEIPOYyLIUPOBAHUS
U (UJ1) MUKPOPUIBMUPOBAHUS CXEM;

- BO3BMOXHOCTh 00Opa0OTKHU CXEM CPECTBAMHU BBIYUCIUTEIHHON TEXHUKH.

BeiOpannblii  (hopmar JomKeH oOecreuynBaTh KOMIIAKTHOE BBINOJHEHUE
CXEMBI, HEe HapyIIas €€ HATrJSAHOCTH U YA00CTBa MOIb30BAHHUS CIO.

3.3 [IocTpoeHue cxeMbl

Cxembl  BBINIOJNHAIOT 0Oe3 coOmrojieHus MacmTaba, JAeMCTBUTENIbHOE
MIPOCTPAHCTBEHHOE PACIOJIOKEHUE COCTABHBIX 4acTed u3nenusi (YCTaHOBKH) HE
YUUTBHIBAIOT MWW YUYUTHIBAIOT MPUOIMKEHHO.

Ycnouble rpaduueckue o6o3HaueHus (YI'O) 351eMEHTOB, YCTPOMCTB,
(GYHKIIMOHABHBIX TPYNI W COCAUHSIONIME WX JIMHUW B3aUMOCBSI3M  CIIEAYET
pacmoyiaraTh Ha CXeMe€ TakuM o00pa3oM, 4TOObI oOecleyuBaTh HaWIydllee
IPEICTAaBIIEHUE O CTPYKTYPE U3/ U B3aUMOJIEUCTBUH €T0 COCTABHBIX YACTEH.

[Ipumeyanus

1) JHomyckaercs pacronarath YI'O Ha cxemMe B TOM XKe TOpSIKE, B
KOTOPOM OHHU pACIOJIOKEHbl B M3JICIUHU, MPU YCIOBHHM, YTO 3TO HE HAPYUIUT
y1000YUTAEMOCTh CXEMBI.

2) Ilpy Hamuuuu B U3JACIMHA HECKOJBKUX OJMHAKOBBIX 3JIEMEHTOB
(ycTpo#cTB, (DYHKIIMOHATBHBIX TPYII), COSAMHEHHBIX MapaJIeIbHO, JOMYCKAETCS
BMECTO M300pa)K€HUsI BCEX BETBEW MapaieNbHOTO COEIUWHEHUS H300paxkaTh
TOJILKO OJIHY BETBb, yKa3aB KOJWYECTBO BETBEW NpPH MOMOIIM O0O3HAUCHUS
orBerBieHus. Okono YI'O, u300pa’keHHBIX B OJHOW BETBH, MPOCTABISIOT UX
o0o3HaueHus1. [Ipu 3TOM HOMKHBI OBITH YYTEHBI BCE JIEMEHTHI, YCTPOMCTBA WIIU
(GyHKIIMOHAIBHBIE TPYIIIBI, BXOASIIME B 3TO MapajieIbHOE COeAMHEHHE (CM.
PUCYHOK 1).

DONEeMEHThl B 3TOM CIly4ae 3aluChIBAIOT B INEPEYEHb 3JIEMEHTOB B OJHY
CTPOKY.
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3) Ilpy HanuuMu B W3JACIMM TPeX W OOJiee OJUHAKOBBIX 3JIEMEHTOB
(ycTpoMCTB, (YHKIMOHAIBHBIX TPYMM), COEAMHEHHBIX IMOCIEAO0BATEILHO,
JIOIYCKAETCsl BMECTO H300pakeHHs BCEX IOCJIEAO0BATEIbHO COEAMHEHHBIX
AJIEMEHTOB (YCTPOWCTB, (DYHKIIMOHAIBHBIX TPYII) W300pakaTh TOJIHKO MEPBBIA U
NOCJIETHUM 371eMEHTHI (YCTPOHCTBA, (YHKIMOHAIbHBIE IPYIIIbI), TOKA3bIBask CBI3U
MEXy HUMU IITPUXOBBIMU JIMHUSIMH.

[Ipu mpucBoeHUM 3j1eMEHTaM (YCTpoMCTBaM, (YHKUMOHAIBHBIM TPYIIIAM)
0003HaYEHUN JOJKHBI OBITH YUTEHBI AJIEMEHTHI (YCTPOMCTBA, (YHKIIMOHAIbHBIC
IPYNIbI), HE U300paKEHHbIE Ha cXeMe (CM. pUCYHOK 2). [Ipu 3ToM Haja mTpUXoBOi
JUHUEN YKa3bIBAIOT O0IIee KOJWYECTBO OJMHAKOBBIX 3JIEMEHTOB. ODJIEMEHTHI B
ATOM CIJIy4ae 3alMChIBAIOT B IEPEUEHb DJIEMEHTOB B OJIHY CTPOKY.
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4) CxeMbl JOMYCKAaeTcs BBHIMONHATH B MpeAeliaX YCIOBHOIO KOHTYpa,
YIPOILIEHHO U300pa)karouiero KOHCTPYKIMIO U3Aenus. B 3Tux ciiydasx ycioBHbBIE
KOHTYpBI BBINOJHAIOT JIMHUSMM, PAaBHBIMU IO TOJIIMHE JIMHUAM B3aHUMOCBS3H.
Jlomyckaercst KOHTYp U3/ENHsl BBIIOJIHATh 00Jie€ TOHKUMU JTHHUSMU.

[Ipu BBIOJIHEHUH CXEMbI HAa HECKOJIBKUX JINCTAX WJIU B BUAE COBOKYITHOCTH
CXEM OJHOTr'0 THIAa PEKOMEHYETCS:

- 17151 CXEM, NPEHA3HAYEHHBIX IS MOSICHEHUS] IPUHLIUIIOB Pa0OThI U3IENHS
(pyHkuMoHaNbHASA, TPUHIUNHAIBHASA), U300pakaTb Ha KaXJAOM JIMCTE WIM Ha
KaX/J0H CXeMe OIpelelIeHHYI0 (YHKIMOHAIBHYIO TpyIny, (YHKIHOHAIBHYIO
uenb (JIMHUIO, TPAKT U T.I1.);

- JUIS CXEM, NpeIHa3HAYeHHbIX [JIsl ONpENEJEHUs COEOUHEHUH (cxema
COEMHEHMI), M300pa)kaTb Ha KaKIOM JIUCTE WJIM Ha KaXJI0M CXeMe 4YacTb
u3zienusi (YCTaHOBKH), PAacIONOXKEHHYI0 B OIPEACIICHHOM MECTE MPOCTPAHCTBA
WIN ONpeesIeHHON (PyHKIIMOHAIBHOM LIeTH.

CxeMbl, BBITIOIHIEMBIE B DJIEKTPOHHON (popMe, PEKOMEHAYETCS BBIMOIHATh
OJTHOJIUCTHBIMH C OOECIeYeHUEM [JEJNEeHHs] 3TOro JINCTa Ipu IeYaTH Ha
HEeoOXoauMbIe (hopMaThI.



Paccrosinue (npocBer) Mmexncoy oeyma coceOnumu aunuamu YI'Q 10KHO
ObITH He menee 1,0 mm.

Paccrosinue mexcdy coceOnumu napanieibHolMu JTUHUAMU 63AUMOCEA3U
JIOJDKHO OBITEH He menee 3,0 mm.

Paccrosinue meancdy omoenvnvimu YI'O nomxHO ObITh He MeHee 2,0 mm.

YCeTpoincTBa, HMMEKIIME CAaMOCTOSATEIBHYIO IPUHLUUINMAIBHYIO CXEMY,
BBINIOJIHSAIOT Ha CX€Max B BHUJIE€ (PUIYphl CIUIOIIHON JMHUEH, paBHOW IO TOJIIUHE
JIMHUSAM B3aUMOCBS3H.

[Ipumeuanune - Jlomyckaercsi BBINOJHATH YCTPOWMCTBA B BHUAE (QUIYPHI
JIMHUEH B J1Ba pa3a TOJIILIE JUHUHA B3aUMOCBSI3H.

QOyHKIMOHAIBHYIO  TPYIIy  WIM  YCTPOWCTBO,  HE  HUMEIoIIee
CaMOCTOSITEJIbHOM IPUHUMINHMAIBHOM CXEMBI, BBIIIOIHAIOT Ha CXEMax B BHJE
(GUrypbl U3 KOHTYPHBIX IITPUXITYHKTUPHBIX JUHHUMA, PaBHBIX MO TOJIIUHE JTUHUIM
B3aUMOCBSI3H.

IIpumeuanne - durypa, odepuyeHHas KOHTYpPHOU JIMHUEH, KakK IPaBUIIO,
JOJDKHA OBITh IPSIMOYTOJIBHUKOM. JlomycKaeTrcst BBIAENATh YacTH CXEMbI
(burypamu HempsiMOyrojibHOM (hOPMBI.

[Ipu odopmiiennn cxem uzaenus (YCTaHOBKH), B COCTaB KOTOPOI'O BXOJIAT
YCTPOMCTBA, HMEIOIIME CAMOCTOATENbHbBIE MPUHUMUIINAIBHBIE CXEMBbI, KaXa0€
TAaKOE€ YCTPOMCTBO pacCMaTpUBAIOT KAK AJIEMEHT CXEMBbl M3JENUS U U300paKaroT
€ero B BuAE MnOpsAMoyrosbHuka wmm YI['O, eMy npucBaMBaKOT NO3ULHOHHOE
0003HaUYEHNE U 3aIIUCHIBAIOT B IIEPEUYEHb HIEMEHTOB OJHON MO3UIUEH.

[Ipumeyanus

1) Ecnu B u3aenue (yCTaHOBKY) BXOJSAT HECKOJIBKO OJIMHAKOBBIX YCTPOMCTB,
HE MMEIOIIMX CAMOCTOSITENbHBIX MPUHIUIHUAIBHBIX CXEM, WIN (PYHKIHOHAIbHBIX
Ipym, TO Ha cXeMe u3/enus (YyCTaHOBKH) JOMYCKAETCsl HE IOBTOPSITh CXEMbI 3TUX
YCTPOUCTB WM (YyHKUMOHANBbHBIX Tpynn. Ilpu 3Ttom ycrpoilcTBO unu
(YHKIIHMOHAIBHYIO TPYIITY N300pa)xatoT B BUAE NPSIMOYTOJbHUKA, & CXEMY TaKOro
yCTpoWcTBa WM (PYHKIMOHAJIBHOM TIpynbl M300pakaloT BHYTPU OJHOTIO U3
OpsIMOYT'OJIbHUKOB  (OOJIBIIEr0 pa3Mepa) WIM I[OMEHMIAIOT Ha II0JIE CXEMBI C
COOTBETCTBYIOILIEH HaJIHCBIO, HanpuMep: «Cxema Os10Ka
ABBI XXXXXX.XXX».

2) Ilpu BBIIONHEHWH TPHUHIUIINAIBGHON CXEMBl Ha HECKOJBKHUX JIHCTaX
CJIEZYET BBINOIHATH CIEAYIOLUINE TPEOOBaHUA:

- IpU NPUCBOCHUHU 3JIEMEHTaM IO3UIMOHHBIX O003HAYE€HUU COOIIOJA0T
CKBO3HYIO HyMepaluio B Ipesenax u3zienus (yCTaHOBKH);

- IEPEUCHb DJIEMEHTOB JOJIKEH ObITh 00IIINM;

- OTJEJIbHBIE 3JIEMEHTHI JIOMYCKAETCA MOBTOPHO H300pakaTb Ha JAPYTUX
JMCTAaX CXEMbl, COXpaHss IO3UIUOHHbIE O0O03HAYEHMs, NPHUCBOECHHBIE MM Ha
OJTHOM M3 JIUCTOB CXEMBI.
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3) Ilpu paspaboTke Ha OFHO H3JEIHE HECKOJBKHUX CaMOCTOSTEIBHBIX
NPUHIUITHAIBHBIX CXEM CJIEAYET BHITIONHATH CISAYIOIIHNE TPEOOBaAHUS:

- TO3UIIMOHHBIE O00O03HAYEHMS BJIEMEHTaM NPHUCBAUBAIOT IO TPaBUIIAM,
YCTaHOBJICHHBIM B IPUMEYAHHH 2;

- B KaOXIOM CXEeME€ [IOJDKEH OBITh MEpPeueHb TOJBKO TEX DJIEMEHTOB,
TIO3UITMOHHBIC 0003HAYCHHSI KOTOPBIM IPUCBOCHBI HAa ATOM CXEMe;

- OTJEIBHBIC DJIEMEHTHI JOMTYCKAETCS TOBTOPHO M300pakaTh HA HECKOJIBKUX
CXeMax, COXpaHsis 3a HUMHU TO3UIMOHHBbIE O00O3HAYEHMs, MPUCBOCHHBIE UM Ha
OJTHOU U3 CXEM.

B srom ciyyae Ha cxemax MOMEMIAIOT YKa3aHWs MO THUITY: «DJIEMEHTHI,
U300paKCHHBIE HA CXEME M HE BKJIIOYCHHBIC B IEPEUYCHBb JJIECMEHTOB, CM.
ABBI XXXXXX. XXX I3» wim «'uapoxmanansl Kl u K5, om.
ABBIXXXXXX. XXX 3.

3.4 I'paduyeckue 0003HAYEHUSA

[Ipy  BBINOJHEHUHM CXE€M MPUMEHSIOT  CcleAywoluue rpaduyeckue
0003HaYEHUSA:

- YI'O, ycraHOBiIE€HHBIE B cTaHAapTax EAMHON CUCTEMBI KOHCTPYKTOPCKOMN
JOKYMEHTAIINH, a TAaK’KE MIOCTPOEHHBIE HA UX OCHOBE;

- IPSIMOYT OJIbHUKU;

- YNpOIIEHHbIE BHEIIHUE OYepTaHus (B TOM YHCIIE aKCOHOMETPHUUYECKHE).
[Ipu HEOOXOIMMOCTH NPUMEHSIOT HecTaHAapTU3oBaHHble YI'O.

[Ipy npumeHeHnrn HecTaHAApTU30BaHHBIX YI'O M yHpoOIEHHBIX BHELIHUX
OYEpPTaHHUM HA CXEME NPUBOAAT COOTBETCTBYIOIINE NOSICHEHMUS.

YTO, IUIL  KOTOpPBIX  YCTAHOBJIEHO  HECKOJIBKO  JOIYCTUMBIX
(anbTepHATUBHBIX) BAPUAHTOB BBIMOJHEHUS, PA3IUYAONIUXCS T€OMETPUUYECKOU
(OpMOI WIIM CTENEHbIO AETAIU3AIUY, CIEAYET IPUMEHATh, UCXO/Id U3 BUJA U TUIA
pa3zpabaThIBa€MOi CXEMbI B 3aBUCUMOCTH OT MH(OpMaIuu, KOTOPYI HEOOXOIMMO
nepenatb Ha cxeme rpaduyeckuMmu cpeacTBamMu. IIpu 3ToM Ha Bcex cxemax
OJTHOTO THIIA, BXOJASIIMX B KOMIUIEKT JOKYMEHTAIUH, JOJDKEH OBITh NMPUMEHEH
OJIMH BHIOPAHHBIN BapuaHT 0003HAYCHUSI.

[Ipumenenne Ha cxeMax Tex wiM HHbIX YI'O omnpenendroT npaBuiIamMu
BBIIIOJIHEHUSI CXEM OIPEJEICHHOr0 BU/1A U THIIA.

YI'O »snemeHToB u300paxkaloT B  pa3Mepax, YCTAHOBJICHHBIX B
coorBercTBytomux crangaprax ECKJ[ na YI'O. YI'O, cooTHouieHus pa3sMepoB
KOTOpBIX MPUBEAEHb B COOTBETCTBYIOLIMX CTAHIApTaX Ha MOAYJBHOM CETKE,
JIOJKHBI M300pakaThCsl HA CXEMaxX B pa3Mepax, ONPEACNIIeMbIX 10 BEPTHKAIU U
TOPU30HTAIM KOJIMYECTBOM IIaroB MOAYJIbHOH ceTku M (cMm. pucyHok 3). Ilpu
3TOM IIar MOJYJIbHOM CETKH MJI KaXJOW CXEMbl MOXKET OBITh JIIOOBIM, HO
OJIMHAKOBBIM JIJIS1 BCEX 3JIEMEHTOB M YCTPONCTB IAHHOW CXEMBI.
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Pucynok 3

YI'O »>meMeHTOB, pa3Mepbl KOTOPBIX B YKa3aHHBIX CTaHAapTax He
YCTAHOBJIEHBI, ClEeNyeT H300pakaTb Ha CXE€ME€ B pa3Mepax, B KOTOPbIX OHH
BBIITOJIHEHBI B COOTBETCTBYIOIIMX cTaHaapTax Ha YT'O.

Paszmeprr YI'O, a Takyke TONMMHBI UX JUHUA JTOHKHBI OBITh OJWHAKOBBIMHU
Ha BCEX CXeMax ]IS JIAHHOTO M3JIeiusl (YCTaHOBKH).

IIpumeyanus

1) Bee pasmepst YI'O nomyckaercs mponopIHOHATLHO U3MEHSITh.

2) YI'O »yeMeHTOB, HCIOJNb3YEeMbIX KaK COCTaBHBIC YacTH OOO3HAYCHHIMA
JIPYTUX 3JIEMEHTOB (YCTPOMCTB), OMYCKAaeTCs M300pa’kaTh yYMEHBIIEHHBIMH I10
CPAaBHEHUIO C OCTAJIbHBIMU 3JIEMEHTaMH (HalpuMep, pe3UCTOop B POMOHUYECKOU
AHTEHHE, KJIalaHbl B Pa3/IeIUTEIbHON aHEN).

YT'O Ha cxemax clienyeT BBINOJHSATH JIMHUSAMHU TOW K€ TOJIIWHBI, YTO U
JIMHUU B3aUMOCBSI3HU.

YI'O »1eMeHTOB M300pakalOT Ha CXEME B TOJOKEHHH, B KOTOPOM OHHU
MIPUBEAECHBI B COOTBETCTBYIOIIMX CTaHIApTaX, WA I[OBEPHYTHIMH HA YrOJ,
KpaTHblli 90°, eclii B COOTBETCTBYIOLIMX CTAHAAPTaX OTCYTCTBYIOT CHEIMATIbHBIE
ykazaHud. [lonmyckaercs YI'O mnoBopauuBaTh Ha Yrojl, KpartHelii 45°, wiuun
U300paXkaTh 3€pKAIbHO MOBEPHYTHIMU.ECIM mpu TOBOpOTE WIHM 3€pKaIbHOM
nzoopaxkennu YI'O MoXeT HapylmUTbCS CMBICT WIM  yI000YHUTAEMOCTh
0003HaYEHUs, TO TaKUE 0003HAYCHUS JOKHBI OBITh N300PAKEHBI B TIOJIOKCHUH, B
KOTOPOM OHH MPUBEAEHBI B COOTBETCTBYIOIINX CTaHIapTax.

YT'O, conepxamue uudpoBbie UIM OYKBEHHO-UIU(PPOBBIE 0003HAUYECHUS,
JIOMYCKAeTCsl TOBOPAYMUBATh MPOTUB YAaCOBOW CTPENKHU TOJIBKO Ha yroi 90° wiu
45°.

3.5 JIunuu B3aMMOCBA3H

JIMHUKM B3aMMOCBSI3W  BBIITONHAIOT ToiamuHOM or 0,2 mo 1,0 MM B
3aBUCUMOCTH OT (hopMaToB cxeMbl U pazMepoB YI'O. PexoMeHayeMas TojiuHa
auHuN - oT 0,3 10 0,4 MMm.

HaumenoBanue, Haueptanue, ToimmHa jauauii mo I'OCT 2.303-68 wu
pEKOMEHyeMOe Ha3HauYCHHE MPU BRIUEPUUBAHUU CXEM MIPUBEICHBI B TabIHUIIE 3.
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Tabnuua 3 - HaumenoBanue, Haueptanue, Tonmuua auauil no F'OCT 2.303-68

Tommmaa
JUHUU TI0
OTHOILLIEHH
HaumenoBanune | Hauepranue 10 K OCHOBHOE Ha3HAYEHUE
TOJIIIIUHE
OCHOBHOM
JIVHUY - S
N3o0pakeHus OTIeTbHBIX
CmutoniHas S AJIEMEHTOB Ha CXEMaXx.
OCHOBHas Ot 0,6 no | Homyckaercsi HpUMEHSITh JJs
TOJICTas 1,4 mm JIMHUW TPYTIIIOBOW CBS3H
yTOJIIICHHBIC JTMHUH (710 2S).
JIuHuu 11 u300paskeHust
YCIIOBHBIX IpauyecKux
T 0003HaUYEHHI U BaeVu/IMOCB;Beﬁ,
TOHKAS s/3...s/2 | npoBonoB, kabenei. JTuauu s
BBIYEPUHMBAHUS SJIEMEHTOB
OCHOBHOM HaJMMUCH, TaOIuII,
MepPEYHSs AJIEMEHTOB.
- JIvHNM MEXaHUYECKUX CBI3€U Ha
[ TpuxoBas I_Jr T $/3...8/2 | anekTpuyeckux cxemax. JInHuM
SKpaHUPOBAHMUSI.
e 5.30 o .gI/IHI/II/I JUTSI BBIJIETICHUS
Has TOHKAS : YHKUHOHA/IBHBIX [PYII 1
3.5 YCTPOMCTB Ha CXeMax.
HITpuxnyHKTHD 5...30 JIunus pazbeaMHUTENbHAS (115
Hasl TOHKasi ¢ T s/3...s/2 | rpaduueckoro pascieHus yacrei
JIBYMSI TOYKAMHU — @ CXEMBI).
JluHuu  B3aMMOCBSI3M  JOJDKHBI  COCTOSITh W3  TOPUBOHTAIBHBIX U

BCPTHUKAJIBHBIX OTPC3KOB U UMCTb HAMMCHBIIICC KOJIMYCCTBO M3JIOMOB M B3aMMHBIX

IIEPECCUCHU M.

HpHMeanHe -B OTACJIBbHBIX ClIy4dasaX JOITYCKACTCA IMPHUMCHATH HAKJIIOHHBIC
OTPC3KH JIMHUM B3aUMOCBA3H, MOJIHHY KOTOpPBIX CJICAYCT II0 BO3MOXHOCTHU

OIrpaHNYMUBATL.

JIuHUM B3aUMOCBSI3U, IEPEXOSIINE C OAHOIO JIMCTA WIH OAHOIO JJOKYMEHTa
Ha JIPYToH, clieyeT 0OpbIBATh 3a NMpeaeiaMu N300paXKeHusi CXeMbl 0€3 CTPENOK.
Psom ¢ 0OppIBOM JTMHMM B3aUMOCBSI3U JIOJKHO OBITh YKa3aHO 0003HAaYEHHE

WIM HAaUMEHOBaHUWE, IMPUCBOEHHOE JTOW JIMHUM (HANpUMep, HOMEp IMPOBO/A,
HOMEp TpyOONmpoBO/Aa, HAWMEHOBAHME CHUTHAJIa WM €ro COKpAaIlEHHOE
0003HaUY€HUE U T.I.), U B KPYTJIBIX CKOOKaX HOMEp JIUCTa CXEMbI M 30HBI IPHU €€
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HAJIMYUHU TIPY BBIMTOJTHEHUU CXEMbI HAa HECKOJIBKHX JINCTAX, HAIIPUMED JIUCT 5 30Ha
A6 (5, A6), wm o003HauYeHHE JOKyMEHTa TPU BHIMIOJIHCHUH CXEM
CaMOCTOSTEILHBIMHU JJOKYMEHTAMHM, Ha KOTOPBIH TIEPEXOIHUT JTUHUS B3aUMOCBSI3H.

JluHUYM B3aMMOCBSI3H TOJKHBI OBITH TIOKA3aHbI, KaK TPABUIIO, MIOJTHOCTHIO.

[Ipumeuanne - JIluHMM B3aMMOCBSI3M B TpEJelIax OJHOTO JINCTA, €CIIM OHU
3aTPYAHSIIOT YTEHUE CXEMBI, Jomyckaercs oOpbiBaTh. OOpBIBBI  JIMHUN
B3aMMOCBSI3M 3aKaHYMBAIOT CTpenkamu. OKOJIO CTPETOK YKa3bIBAIOT MeCTa
0003HAYEHUH TPEPBAHHBIX JIMHHWHA, HANpUMEp, TMOAKIOYEHUs, W (Win)
HEOOXOIMMBIC XapaKTePUCTUKHU IIeNed, HampuMep IMOISIPHOCTh, TOTCHIIHAI,
JaBJICHHUE, PACXO/I )KUJIKOCTH H T.II.

3.6 TexcroBas nndopmanus

Ha cxemax pgomyckaercss MOMeENIaTh pa3jiMyHble TEXHUYECKUE JIaHHBIE,
XapakTep KOTOPBIX OMpelessercss Ha3HaueHueM cxeMbl. Takue cBeaeHus
yKa3bpIBalOT 00 0koja0 YI'O (1m0 BO3MOXHOCTH cHpaBa WU CBEPXY), JIMOO Ha
cBobogHOM Tmosie cxembl. Oxono YI'O sneMeHTOB W YCTPOWCTB IMOMENIAIOT,
HaIlpuMep, HOMUHAJIbHBIC 3HAUCHUS UX [apaMETPOB, a HA CBOOOIHOM I0JI€ CXEMBbI
- MarpamMMbl, TaOJIUIIbI, TEKCTOBBIE yKa3aHHs (AUarpaMMbl MOCIIEI0BATEILHOCTH
BPEMEHHBIX TPOLIECCOB, ILUKJIOTPAaMMBbl, TaOJUIBI 3aMbIKAHUS KOHTAKTOB
KOMMYTHUPYIOIIUX YCTPOWCTB, YKa3aHUsS O CHenupuIecKux TpeOOBaHMIX K
MOHTAXYy | T.IL.).

TekcToBbIE maHHBIE MPUBOMAAT HA CXeME B TeX ClydasX, Korja
collep)Kamuecss B HUX CBEICHHS HEIEIeCO00pa3HO WIIM HEBO3MOXKHO BBIPA3HTH
rpadudaecku wiu B Bujge YI'O.

ConepkaHrue TEKCTa JIOJDKHO OBITh KpaTKMM W TOYHBIM. B Haamwcsx Ha
CXeMax He JODKHBI TPUMEHSATHCS COKpAIeHUs CJIOB, 3a HCKIIOYCHHEM
OOIIENPHUHSTHIX WIM YCTAaHOBJICHHBIX B CTaHIApTaX.

TexkcToBbIC TaHHBIC B 3aBUCHMOCTH OT UX COJICpKaHUS U Ha3HAYCHUS MOTYT
OBITh PACTIONIOKCHBI:

- psigom ¢ YT'O;

- BHyTpH YI'O;

- HaJl JMHUSIMU B3aUMOCBSI3H;

- B pa3pbIBE JTUHUI B3aMMOCBSI3H;

- PAZIOM C KOHITAMY JIMHUIA B3aUMOCBSI3H;

- Ha CBOOOJTHOM I10JI€ CXEMBI.

TexcToBBIC MaHHBIC, OTHOCAIIHUECS K JIMHUSM, OPUCHTHUPYIOT MapauIeIbHO
TOPU30HTAIBHBIM y4acTKaM COOTBETCTBYIONIUX JIMHUH.

[Ipu GONBIION MIOTHOCTH CXEMBI JIOMYCKACTCS BEPTHKAIbHAS OPUEHTAIIHS
JAHHBIX.
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Ha cxeme okono YI'O snemeHTOB, TpeOyrOIMIMX MOSCHEHHS B YCIOBHSX
AKCIUTyaTaluu (HarmpuMmep, NepeKsroyaTeNn, TOTeHIIMOMETPBI, PETYIISITOPHI U T.I1.),
MIOMEIIAI0T COOTBETCTBYIOIINE HAIIMKUCH, 3HAKU WU TpaduiecKkre 0003HAUYCHHUS.

Hapnucu, 3nakm wim YI'O, nipenqHazHavYeHHBIE JIUI1 HAHECEHUS Ha W3JEIuE,
Ha CXEMeE 3aKJII0YaloT B KaBbIUKH.

Han oOCHOBHOM HaANMUChIO JIOMyCKAaeTCs IMOMENAThb HEoOXOauMBbIe
TEXHUYECKUE YKa3aHWsI, HAlPU MEp TPEeOOBaHUSA O HEJOMYCTUMOCTH COBMECTHOM
MPOKJIQJKU  HEKOTOPBIX  IPOBOJOB, JKI'YyTOB, KaOelei, TpyOOIpoOBOJIOB,
MUHHUMAJIBHO JIOMYCTHUMBIE pa3Mepbl MEXY IPOBOJAMH, XT'yTaMHU, XICyTaMu U
Kabenmsamu, TpyOOIpOBOAAMH, JaHHBIC O CHEUU(PUIHOCTH TMPOKIATKH WU 3alIUTHI
MIPOBOJIOB, KI'yTOB, Kabeseh u TpyOOonmpoBOIOB U T.1I.

IIpu BBHITIOTHEHWH CXEMbl Ha HECKOJBKHX JIUCTaX TEXHUYECKHUE YKa3aHWUS,
SIBJISIFOLIIECS OOIIMMU JIJIs1 BCeH CXEMBI CIEAYyeT pacioliaraTb Ha CBOOOIHOM TOJie
(M0 BO3MOXKHOCTH HaJ, OCHOBHOW HAAMUCHIO) TMEPBOr0 JMUCTA CXEMbl, a
TEXHUYECKHE YKa3aHUs, OTHOCSIIMECS K OTACIbHBIM JJIEMEHTaM, pacloJiararot
WIM B HEMOCPEJACTBEHHOM OJM30CTH OT U300pakKeHUs »JJIEMEHTa, WIM Ha
CBOOOJHOM II0JIC TOT'O JIMCTA, TJIe OHH SBJISAIOTCS HamOoJiee HEOOXOIUMBIMH IS
y100CTBa YTCHUS CXEMBI.

3.7 IlepeyeHb 31eMEeHTOB

[lepeyeHbp »BJIEMEHTOB MOMEIIAOT HA HEPEOM JIUCHIE CXeMbl WU
BBIIIOJIHSAIOT 6 6ude CaMOCHOAmMENbH020 OOKyMeHma. [Ins 3IEeKTPOHHBIX
JOKYMEHTOB II€PEYEHb 3JIEMEHTOB BBIIIOJIHSIOT TOJBKO B BHJIE CAMOCTOSTEIBHOIO
noKyMeHTa. B cinydae pa3paboTku 37eKTpoHHOM CTpYKTyphl uznenus no 'OCT
2.053 mepedeHb IEMEHTOB PEKOMEHAYETCS IMOJy4YaTh W3 HEe B BHUJE OTYETA,
0(OPMIIEHHOTO B COOTBETCTBHH C TPEOOBAHUSIMU CTaHAAPTA.

[lepeuenb 35eMeHTOB OQOpMIISIIOT B BUJE TaOJUIBI (CM. PUCYHOK 4),
3aI0JIHSIEMOM CBEPXY BHU3.
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Pucynok 4

B rpagax Tabauipl yKa3slBarOT CIEIYIOUIUE JaHHbIE:
— B rpade «llo3. o003HaueHNE» - MO3UIIMOHHBIE 0003HAYECHHSI DIIEMEHTOB,
YCTPOUCTB U (YHKIIMOHAIBHBIX TPYIII;
— B rpade «HanmeHoBanue» - njs 3neMeHTa (yCTpOHCTBA) - HAUMEHOBAHKE
B COOTBETCTBHUM C JOKYMEHTOM, HAa OCHOBAaHHH KOTOPOrO JTOT 3JIEMEHT
(YCTpoOiCTBO) mMpuUMEHEH, W O0003HAaueHHE JTOro JOKyMeHTa (OCHOBHOM
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KOHCTPYKTOPCKMM  JIOKYMEHT, MEXKIOCYJapCTBEHHbIA  CTaHIApT, CTaHIApT
Poccuiickoit @enepanuu, cTaHIapT OpraHU3alUHA, TEXHUYECKUE YCIIOBUS); - IS
(GyHKIIMOHAIBHOW TPYIIHI - HAUMEHOBAHHUE;

— B rpade «IIpumeyaHue» - pPEKOMEHIYETCS YKa3blBaTh TEXHUYECKHUE
JaHHBIE AyieMeHTa (YCTPONCTBA), HE COJIepKAIUecs B €r0 HAUMEHOBAHUH.

[Ipy BBINOTHEHUU TIEPEUHS BJIEMEHTOB Ha IEPBOM JIUCTE CXEMbl €ro
pacnoJyiarator, Kak IpaBwIO, HaJl OCHOBHOW HaJINCHIO.

Paccrosinue mMexny mepeyHeM 3JIEMEHTOB M OCHOBHOM HAJANKCHIO JOJHKHO
ObITb He MeHee 12 mm.

[IpogomkeHne mepeuHss HJIEMEHTOB IOMELIAIOT CJieBa OT OCHOBHOM
HAJIITUCH, TIOBTOPSISI TOJIOBKY TaOJIUIBI (PUCYHOK D) .

[Ipu BhIMycKe MEpEeUYHs 3JIEMEHTOB B BHJIE€ CAMOCTOSITEIBHOTO JIOKYMEHTA
€ro KoJ JOJXKEH cOoCTosATh U3 OYKBBI «II» M KOJa CXeMbl, K KOTOPOW BBIIMYCKAIOT
nepedyeHb, HampuMmep  KOJ  TEPEeYHs  AJIEMEHTOB K  THJIPABIMYECKOMN
npuHiunuanbHoi cxeme - III'3. Ilpu 3tom B ocHOBHOM Haamucu (rpaga 1)
YKa3bIBAlOT HAUMEHOBAHUE WU3JENMs, a TaKKe HAaUMEHOBAaHUE JOKYMEHTa
«IlepedeHb 3IeMEHTOB» (PUCYHOK 6).

[lepedyeHb 2JIEMEHTOB 3alMHCHIBAIOT B CHEIUPUKAIMIO TOCIE CXEMBI, K
KOTOPOM OH BBITTYIIIEH.

[lepeyeHb 371eMEHTOB B BUJIE€ CAMOCTOSITEILHOTO JOKYMEHTA BBITIOJIHSIOT Ha
dbopmate A4. OCHOBHYIO HAJAMKUCh M JOMOJIHUTEIbHBIC Tpadbl K HEH BBIMOIHSIIOT
o 'OCT 2.104 (dbopmsl 2 u 2a).

[Ipu pa3OuBKe MOJS CXEMbl Ha 30HBI MEPEUEHb AIIEMEHTOB JOMOJIHSIOT
rpadoii «30Ha» (CM. PUCYHOK /), yKa3biBasi B HEH 0003HaYEHUE 30HBI, B KOTOPOU
PacroiI0XKeH JTaHHBINA 1eMEHT (YCTPOHCTBO).

' [~} 1] 1~
v |3 o n 3
| ™ |oBeamavenue HaumenobBanue Kon puMeYanue :
gl 20 |, 10 | 1w
185 .
PucyHok 7

DNEeMEHThl B MEPEUCHb 3aMKCHIBAIOT SPYRHAMU 6 ANpPasumnom nopsaoxe
O0YK6EeHHbIX NO3UUUOHHBIX 0003HAYUEHUN .

B npenenax kaxaol Trpynmbl, HMEIOMIEH OJMHAKOBbIE OYKBEHHBIE
HNO3ULIMOHHBIE O0O3HAYEHHUs, DJEMEHTBbl paCHoONaraloT MO  803PACMAHUIO
NOPAOKOGbIX HOMEPOE.

[Ipu BbIMONHEHMHM Ha cxeMe HU(POBBIX O0003HAUEHWH B MEpeueHb HX
3aMKCBIBAIOT B NIOPSKE BO3PACTAHHUS.
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flos, HaumeHoBaHue Kon| MpuMeyaHue
0003H.
D1 Mukpocxema K561 1A? TOCT.... 1
DA Mukpocxema K140 Y[12 MOCT..... 1
o Kondencamop K30 - 200 ¢ [OCT..... 1
L [lpoccens AP10A - 39 M [OCT.... 1
Pe3ucmopel MOCT.....
R1 C2-14 - 24 kOm 1
R2..R& C2-14 - 12 kOm 3
R5 (2-14 - 91 kOM 1
R6 C2-14 - 1 kOm 1
R7 C2-14 - 91 xkOM 1
vD1,vD2 Quodwl KA510A TOCT..... 2
Tpan3sucmopel
VT1.VT3 KT3102 roOCT... 3
VT4 KT907 rOCT.... 1
PMPM.XXXXXX.006 N33
WUaM| Nucm] N dokym. Modn. |Aama
Paspad. Kackad nponexgmowuﬁ Num, Nlucm /lucmoB
Mpobep [ |
UMNYANbLCHO20 cmadunusamopa
HANpAXeHus
Mepeyenb 3nemMeHmoB 071P-13A
Pucynok 6
[Tpumeuanus

1) Jlns oOnerdyeHuss BHECEHUS M3MCHCHHU JIOMYCKACTCS OCHIAG/IAMDb
HECKOJIbKO He3an0JIHEHHbIX CIMPOK MeHcOy OMOeIbHbIMU ZPYRRAMU ITIEMEHIN0E,
a Tipu OOJIBIIIOM KOJIMYECTBE 3JIEMEHTOB BHYTPHU I'PYIII - U MEXKY dJIEMEHTAMHU.

2) DneMeHTBl OTHOTO THMA C OAMHAKOBHIMU IMapaMeTpaMu, MMEIOIUe Ha
CXeMe ToceoBaTelIbHbIe TMOPSIKOBbIE HOMEpa, AOIMYCKAETCS 3ANUCHIGANb 6
nepeuenv 6 00Hy cmpoky. B stom cinyuae B rpady «llo3. oOGo3naueHue»
BIIMCHIBAIOT TOJIBKO MO3UIIMOHHBIE 0003HAUCHUS C HAMMEHBIINM W HAUOOJIBIINM
NOpSAIKOBBIMU HOMepamu, Hanpumep: R3, R4;  C8 ... C12, a B rpady «Komn.» -
o011ee KOJIMYECTBO TAKUX AJIIEMEHTOB.
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3) [Ipu 3anmcu 31EMEHTOB 0OUHAKO8020 HAUMEHOBAHUA, OTINYAIOIINXCS
TEXHUYECKUMH XaPAKTEPUCTHKAMH U JPYTUMU JAHHBIMUA U UMEIOIINAX OJJMHAKOBOE
OyKBEHHOE TO3WIIMOHHOE 00O3HAYeHUe, Jomyckaercs B rpade «HanmeHoBaHue»
3aITUCHIBATh:

- HANMEHOBAHHE ATHX JIEMEHTOB B BHIE O0IIIETO HAUMEHOBAHWS,

- B 00IlleM HAMMCHOBAHHMH - HAMMEHOBAHUE, TUIl U 0003HAYCHHUE JOKYMEHTA
(MEXrocynapCTBEHHBI  CTaHAAPT, TEXHHYECKUE YCIOBUS WM  OCHOBHOM
KOHCTPYKTOPCKHUI JOKYMEHT), HA OCHOBAHUU KOTOPOT'O 3TH JIEMEHTHI IPUMEHEHBI
(cM. pucyHOK 8).

050 :,;7/2?4 - Haurenobanue Kon Mpureyarue
L K amywxa undyxmubrocmy !

ABBIr XX XXXX XXX

Peaucmopu
R1 MAT-0,5-300x08 25 4AT0CT .. {
R2 1C71-1-1-5600m 2 20 *%/ - A-B( -

-3-12570CT ...
R3 138-10-3x0M 25 %4 rOCT . H

Peaucmopu MAT rOoCT ...
Pesucmopu CINTOCT

R4 MAT -0,5-150 k0m 2 10 % !
RS 1CN-1-1-5600m £ 10 % -A-BC-3-12.5 1
R6 MAT -0,5-150 x0m 2 10 % H
R7.R8 MAT -0,25-100 x0n 2 10 2
R9 1ICN-1-1-5600m * 10 % -A-BC-3-12.5 1
@1 Punomp ABBIF XXX XXX XXX !

[ udpoxnanans: npedoxpaxkumensHse

rocr
KN Knanaw 10-100-1K =11 1
K2 -KN&4 | Knanaw 10-320-1K -11

Pucynox 8

[Ipy npuCcBOEHUM MO3ULMOHHBIX OOO3HAUEHHUH DJEMEHTaM B Ipeesax
IPyNI YCTPOWCTB MM MPHU BXOXKICHUH B U3JEIUE OJUHAKOBBIX (DYHKIIMOHAIBHBIX
TPyl B IIEpEYEHb DJIEMEHTOB, 3JIEMEHTBI, OTHOCSIIMECS K YCTPOWCTBaAM U
(YyHKIMOHAIBHBIM PYIINaM, 3alUCHIBAIOT OTIEIBHO.

3anuch 3IE€MEHTOB, BXOSIIMX B KaXJ0€ YCTPOUCTBO ((YHKIHMOHAIBHYIO
rpymniy), HAUMHAIOT C HAUMEHOBAHUS YCTPOICTBA WM (PYHKLIMOHAIBHOM TPYIIIBL,
KOTOpoe 3amuchiBaloT B rpade «HammenoBanme» u mnomuepkuBaior. llpu

19



ABTOMAaTHU3UPOBAHHOM MPOEKTUPOBAHUU HalMEHOBAHUE yCTpOMCTBA
(yHKIIMOHAIBHON TPYIIIBI) JOIMYCKACTCS HE MMOJYCPKUBATH.

Huxe HammeHoBaHus ycTpoHcTBa ((yHKUHMOHAIBHOW TpPYIIbI) OJKHA
OBITH OCTaBJIEHA OJIHA CBOOOJHASI CTPOKA, BBIIIE - HE MEHEe OJHOW CBOOOIHOM
CTPOKH.

[Ipumeyanus

1) Ecnmu B cocraB wm3nenusi BXOAAT HEOIWHAKOBBIC (YHKIMOHAIBLHBIC
IPYNIBL, TO 3TOT CIOCO0 3aMUCH SABISAETCA JOMYCTUMBIM.

2) Ecnu Ha cxeMe u3zienus UMEIOTCS DIIEMEHTBI, He BXOJISIINE B YCTPOHCTBA
(pyHKIMOHANIBHBIE TPYIIbBI), TO MPH 3alOJHEHUU MEPEYHs DJIEMEHTOB BHaYalle
3alMCBIBAIOT 3TH 3JEMEHTHI 0€3 3aroyioBKa, a 3aTEM YCTPOMCTBA, HE MMEIOLIUE
CaMOCTOSITENIBHBIX PUHLMINAIBHBIX CXEM, U (DYHKIHMOHAJIbHBIE TPYMIbI C
AJIEMEHTaMH, BXOJAIIMMH B HUX.

3) Eciau B W3IeNUU MMEETCS HECKOJIbKO OJIMHAKOBBIX YCTPOMCTB WIIH
(YHKIMOHAIBHBIX TPYII, TO B MEPEYHE YKa3bIBAIOT KOJMYECTBO 3JIEMEHTOB,
BXOJSAIIUX B OJJHO YCTPOMUCTBO (()yHKLIMOHAIBHYIO TPYIILY).

OO0mee KOJUYECTBO OJMHAKOBBIX YCTPOUCTB ((PYyHKIIMOHAIBHBIX TPYIIN)
yKa3bIBalOT B rpade «Koi.» Ha OJTHOI CTPOKE C 3ar0JI0BKOM.

4) Ecaum B U3NCNMH  UMEIOTCS  DJIEMEHTBI, HE  SIBISFOIIUECS
CaMOCTOSITEIFHBIMA KOHCTPYKIUSIMH, TO TPHU 3alHCH HX B TepedeHb Trpady
«HaumenoBanue» He 3anonusAooT, a B Tpade «Ipumedanue» MOMEIIAIOT
HOSICHSAIOILYIO HAANKUCh WIM CCHUIKY Ha IMOSCHSIOLIYIO HAJIUCh Ha I0JIE CXEMbI
(cM. pucyHOK 9).

e flpumevanue
odoawavenye Haumenobanue Kon p
L4 1 Emxocme
MOHMGXQ
AP1 H (M. pasdes 5
Pucynox 9

4 TlpaBuja BHINOJHEHUS] CXeM
4.1 IlpaBujia BbINOJHEHHUS CTPYKTYPHBIX CXeM

Cxema CMpYKmypHasa - JIOKYMEHT, ONPEIEISIOUMA  OCHOBHBIE
(YHKIHOHANbHBIE YaCTH U3ENus, NX Ha3HAYCHHE U B3aUMOCBSI3H.

Ha crpykrypHOli cxeme H300pa)xkar0T BCE OCHOBHbIE (YHKI[MOHAJbHBIE
YacTH U3JeNus (3IIEMEHTBI, YCTPOUCTBA U (DYHKIIMOHAJIbHBIE TPYIIIbI) 1 OCHOBHbBIE
B3aUMOCBSI3H MEKIy HUMH.

QOyHKIMOHAJIBHBIE  YacTHU  HA  CXEME€  u3oopasicarom 6  6uoe
npamoyzoavruukos uau YI'O.
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['padmyeckoe MOCTpOEHHE CXEMBl JODKHO OOecrednBaTh HAWIy4Ilee
OpPEICTaBICHUE O TOCIEA0BATEIbHOCTH B3aUMOJIEHCTBUS  (YHKIIMOHAIBHBIX
JacTel B U3JCIIHH.

OyHKIMOHATBHBIM ~ 4YacTsM Ha cxeme cormacio ['OCT 2.737-68
COOTBETCTBYIOT:

npamoyzonvuuku ¢ pazmepamu (10 x 15)mm (pucynok 10);

= npamoyzonvhuku c pasmepamu (10 x 10)mm (pucysok 11);

= ycnoeuwle cpaguueckue ooo3nauenusn. Haumbonee ynorpebisiembie
yCcIoBHBIE Tpaduueckne 0003HA4YEHHs, MPUMEHSEMble B CTPYKTYPHBIX CXeMaXx,
aHbl B TA0JHIE A.2.

CriocoObl MOJKHO COUYETATh B OJTHOU cXeMe (PHCYHOK 12).

Yeunumens
AnmennHa Aemexmop 3ByxaBol Teaegon
Yacmaomai
HemovHuk
numadua
Pucynok 10
7 Z 5 7
E
. s
[To3uy. 0003H. HaumeroBaHrue
7 AnmeHHa
2 Konedamenbrbld KoHMYp
3 HJemexkmop
4 Yeunumenb
Pucynok 11
Ef’t_b'/?b'mf'ﬁb \\ 20 ‘.l'.r‘..r“..r*..r*.l.'-u
— 36ykobou Tenepon —
4a CMOMmad
Pucynox 12
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Ha nuousSx B3aMMOCBs3ell peKOMEHAyeTcs crpeiakamMu (pucyHok 13)
0003HaYaTh HaMpaBJIEHHE X0/a MPOIECCOB, MPOMCXOAIINX B M3ACTHH (IpUMEp —
Ha pucyHke 12).

Pucynok 13

Ha cxeme momkHBI OBITh YKa3aHbl HAMMEHOBAHUS KaXKI0M (DYHKITMOHATIBHON
YaCTH W3JEIUs, €CIIU JIJIs1 €€ 0003HaUCHUSI IPUMEHEH MPSMOYTOJIbHUK.

Ha cxeme nomyckaercsi yka3blBaThb THUIl 3J€MeHTa (yCTpoucTBa) U (W)
0003HaUYeHUE JTOKyMEeHTa (OCHOBHOTO KOHCTPYKTOPCKOI'O JOKYMEHTa, CTaHJapTa,
TEXHUYECKUX YCJIOBUI), HA OCHOBAHMH KOTOPOT'O 3TOT 3JEMEHT (YCTpOMCTBO)
IIPUMEHEH.

[Ipu u3o0pakeHMU (QPYHKIMOHAIBHBIX YacTe B BUJIE MPSIMOYTOJILHUKOB
HAUMEHOBAHUsS, THUIBI M O0O3HAYEHUS PEKOMEHAYETCS BIUCHIBATH BHYTPb
IPSMOYTOJIbHUKOB.

[Tpu GonbiioM KoOMMYECTBE (PYHKITMOHAIBHBIX YaCcTEH JOIMYyCKAaeTCS B3aMEH
HAaUMEHOBAHUM, TUTIOB U 0003HAUYECHMI MPOCTABIISTH MOPSAKOBbIE HOMEpA cnpasa
om u300padiceHus uiu HA0 HUM, KaK TPABWIO, C6€pXy 6HU3 6 HANPAGIEHUU
cjleeéa HAnNpPago B COOTBETCTBUU ¢ pucyHKoM 11. B 3TOM ciydyae HauMeHOBaHUS,
THUIIBI 1 0003HAYEHUS YKA3bIBAIOT B Ta0OJMIIE, TOMEIIAeMON Ha MOJIE CXEMBI.

4.2 TIpaBuja BbINOJHEHUS] (PYHKIMOHAJIbHBIX CXEM

Dyukyuonanvnaa cxema - JIOKYMEHT, pPa3bACHSIONIMI IPOILIECCHI,
IPOTEKAIOIINE B OTJAEIBHBIX (PYHKUMOHAIBHBIX LEMAX U3Aenus (YCTaHOBKH) WU
u3fenus (YCTaHOBKH) B II€JIOM.

Ha ¢ynkimonanbHol cxeMe n300paxaroT QyHKIMOHAIBHBIE YACTH U3/eNus
(371€MeHTBI, yCTPOUCTBA U (PYHKIIMOHAIbHBIE TPYIIIbI), YYaCTBYIOIINE B MPOLIECCE,
WUTIOCTPUPYEMOM CXEMOM, U CBSI3U MEXKIY STUMU YacTSIMHU.

OYHKIIMOHAJIbHBIE YaCTH M B3aMMOCBA3M MEXJAYy HHUMH Ha CXeMe
nzoopaxator B Buge YI'O, ycranonennoix B ctanaaprax ECKJl. OtnenbHbie
(yHKIMOHAIbHBIE YacTH JOIMYyCKaeTcs u300paxkaTb B BUIE NPSIMOYTOJbHUKOB
(mpumep — Ha pucyHke 14).

Vo1
)
6Ae8ameAeHsI] l/l

Yeunumens
AHmerHa KoM 20yxolol TenegoH
—‘ — 3 R2 ’7 qacmomsi

HemosHuk
numarus

Pucynok 14
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Fpa(bI/IIICCKOC IMOCTPOCHUEC CXEMbl OOJDKHO JaBaTb HauoOoJIee Harjis1aHo¢C
MPCACTABJIICHUC O ITOCIICAOBATCIbHOCTHU ITPOLUCCCOB, NIINIIOCTPUPYCMbBIX CXEMOM.

DONEeMEeHThl M YCTPOMCTBAa M300pakalOT Ha CXEeMaX COBMEIICHHBIM WU
Pa3HECEHHBIM CITIOCOOOM.

[Ipu coBMeElIEHHOM CHOCOOE COCTaBHBIE YACTU 3JIEMEHTOB WJIM YCTPOMCTB
N300pakaroT Ha CXEME B HEMOCPEACTBEHHOM OJIM30CTH APYT K APYTY.

[Ipu pazHeceHHOM CHOCOOE COCTaBHbIE YACTH AJIIEMEHTOB M YCTPOMCTB WU
OTJICTTHHBIC AJIEMEHTHI YCTPONCTB M300pKAIOT HA CXEME B Pa3HBIX MECTaX TaKUM
o0pa3oM, 4TOOBI OTHAENbHBIE 1IENKM W3AeNus ObUTM U300pakeHbl Hambosee
HaTJISITHO.

Pa3HeceHHbIM CcIIOCOOOM JOMyCKaeTcss u300pakaTh BCE M OTJEIbHBIC
AJIEMEHTHI WU YCTPOUCTBA.

IIpy BBIOTHEHHMM CXEM PEKOMEHIYETCSl IOJb30BATbCA CTPOYHBIM
criocoboM. IIpu atom YI'O s1eMEHTOB WM UX COCTABHBIX YacTeW, BXOASIIUX B
OJHY IIeMb, W300pakaroT MOCIEAOBATEIbHO NPYr 3a APYroM IO MpsSMOH, a
OTJICNbHBIE 1€MW - psoM, 00paszys mapauieNbHble (TOPU3OHTAIbHBIC WU
BEPTUKAIbHBIE) CTPOKH.

[Ipu BBIIOJIHEHWH CXEMBI CTPOYHBIM CIIOCOOOM JOIYCKAaeTCsl HyMEpOBaTh
CTPOKH apaOCKuMu I pamu (CM. puCcyHOK15).

7
S5 K6 M1
s
5 L
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11
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Pucynok 15

[Ipu wm300pakeHWH SIEMEHTOB WJIM YCTPONCTB Pa3HECEHHBIM CIIOCOOOM
JOMyCcKaeTcsi Ha CBOOOJHOM mojie cxembl nomemars YI'O sieMeHTOB Wiu
YCTPOMCTB, BBITIOJIHEHHBIE COBMEIIEHHBIM crocoOoM. [Ipu 3TOM 3eMeHThl Wiu
YCTPOMCTBA, MCMOJb3YEMbIE B HM3/IEIUU YAaCTUYHO, M300pa)KaroT MOJHOCTBIO C
YKa3aHUEM MCIIOJIb30BAHHBIX M HEHUCHOJIb30BAHHBIX YacT€d WM DJIEMEHTOB
(HampuMep, BC€ KOHTaKThl MHOTOKOHTAKTHOT'O Pelie).

BoiBoabl  (KOHTakThl)  HEHCHOJIb30BAHHBIX  DJIEMEHTOB  (YacTeil)

HU300paKaroT KOpOdYe, YeM BBIBOJBI (KOHTAKTHI) HCIIONIb30BAHHBIX JJIEMEHTOB
(gacreit) (cMm. pucyHOK 16).
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Pucynok 16

CxeMbl BBITIOITHSIOT B MHOT'OJIMHEHHOM WJIM OJTHOJTMHEWHOM M300paKeHUH.

[Ipu MHOTOTMHEHHOM U300PAKEHUH KAXAYIO e H300paaroT OTASITHHOM
JUHUEH, a DJIEMEHTBI, COJIepKalllhecss B ATUX MensaxX, - oraeabHbiMu YI'O (cwm.

pucyHoK 17a).
v
S1 ST unu \ S1
M ko

3
\S7\s2\ $3 51.53
3
A1 B1 C1

3
I F1 F1
L.F_..IL.FJ [A1,B1.C1]
3

a - MHOT'OJIMHEHHOE I/I306pa)KCHI/IC 0- OJIHOJIMHEHMHOE I/1306pa)KCHI/Ie

Pucynok 17

[Ipy opgHOAMHEMHOM W300paXEHUH IIETH, BBIIOIHSIIONINE HICHTUYHbBIC
GyHKIMH, W300paxaroT OJHOW JMHHEW, a OJWHAKOBBIC JJIEMEHTHI dTHUX IIETed -
onanM YI'O (cMm. pucynok 170).

[Ipu HeoOXoauMoOCTH Ha cXeMe O00O03HAYAIOT DJIEKTPUYECKHE IEeNH. IJTU
0003HauYeHuUs JOJMKHBI COOTBETCTBOBATh TpeboBanusim 'OCT 2.709.

JUIsL yIpoOIIeHUs: CXEMBI JOIYCKAeTCsl CIUSHUE HECKOJIBKUX JJIEKTPUYECKH
HE CBA3aHHBIX JIMHUW B3aMMOCBS3M B JIMHHUIO TPYNIIOBOM B3aMMOCBSI3H, HO IPHU
NOJXOA€ K KOHTaKTaM (3JeMEHTaM) KaXKAYIO0 JIMHUIO B3aUMOCBSI3U H300pakaroT
OT/CIIbHOM JIMHUEMN.

[Ipy cAMsIHUM JMHUI B3aMMOCBSI3M Ka)XAYI0 JIMHHIO IOMEYAIOT B MECTE
CIIUAHUA, a IpPU HEOOXOIAMMOCTM - M Ha O000UMX KOHIAX YCIOBHBIMU
o0o3HaueHussMH (uu@pamu, OykBaMHM WM codeTaHHueM OykB W uudp) wumm
0003HaUYECHUSAMHU, IPUHATHIMH JIJIS DJIEKTPUUECKUX IIETICH.

O06o3HaueHMs] JIMHUM TPOCTABISAIOT B COOTBETCTBUU C TpeOOBAHUSIMHU,
npuBeaeHHbiMu B 'OCT 2.721.

JIuHUM DIEKTPUYECKON B3aUMOCBSI3HM, CIMBAEMble B JIMHHMIO TPYIIIOBOMI
B3aUMOCBSI3HM, KaK NpPaBWJIO, HE JOJDKHBI HMMETh Pa3BETBICHUM, T.€. BCAKHI
YCIIOBHBI HOMEp JOJKEH BCTPEUYaThbCs Ha JIMHUM TPYNIIOBOM B3aMMOCBS3HM JBa
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paza. Ilpu HEOOXOAUMOCTH pPAa3BETBICHUN HX KOJUYECTBO YKa3bIBAIOT IIOCIE
TIOPSIIKOBOT'O0 HOMEpA JIMHAU Yepe3 IPOOHYI0 uepTy (CM. pucyHOK 18).

/2 !

7

Z
3/2 3

P

Pucynok 18

Ha cxeme cienyer ykas3bIBaTh:

- I Kaxa0M (QYHKIIMOHAJIBHOM TPyNIbl - 0003HAYEHUE, IPUCBOCHHOE €M
Ha MPUHUUNHAIBHON cxeme, U (WIiM) ee HaMMEHOBaHUE; eclid (PYyHKIMOHAJIbHAS
rpynna uzoopaxena B Buzie YI'O, To ee HauMeHOBaHUE HE YKA3bIBAIOT;

- JUIS KaXJO0ro YCTPOMCTBA, M300PaKEHHOIO B BHJIE MPSIMOYIOJIbHHKA, -
NO3ULMOHHOE 0003HAa4YE€HHE, MPUCBOECHHOE €MY Ha NPHUHIUIHUAIBHOU CXEME, €ro
HAaUMEHOBaHWEe ¥ TuUn ©W (WwiM) o0O3HaYeHHuEe JIOKyMEHTa (OCHOBHOM
KOHCTPYKTOPCKHI JIOKYMEHT, CTaHJapT, TEXHUYECKUE YCIIOBUS), HA OCHOBaHUU
KOTOPOT'0 3TO YCTPONCTBO NPUMEHEHO;

- IS KaXKJI0T0 yCTpoicTBa, u3oopaxkeHHoro B Buae YI'O, - mo3uliuoHHOE
0003HauYeHue, MPUCBOCHHOE €My Ha MPUHIMIUATBLHON CXEeMe, €ro TUIl U (WJn)
0003HaYeHNE JOKYMEHTA,

- JUISL KaXJIOrO 3JE€MEHTa - MO3ULIMOHHOE 0003HAUY€HUE, MPUCBOCHHOE EMY
Ha MPUHUUIHAIBHON cXeMe, U (UJIN) €ro THII.

O6o03HaueHue TOKYMEHTa, Ha OCHOBAaHUHM KOTOPOTO MPUMEHEHO YCTPOUCTBO,
Y THII AJIEMEHTA JIOMYCKAETCSl HE YKa3bIBaTh.

HavMeHnoBanus, Tumbl U 0003HAYEHHs PEKOMEHIYETCsl BIHUCHIBATH B
IPSIMOYTOJILHUKH.

Ha cxeme pekomMeHAOyeTcs yKa3blBaTh TEXHUYECKHE XAPAKTEPUCTHKU
(GYHKIMOHANBHBIX YacTed (psSaoM c TpaduyeckuMu OOO3HAYCHHUSIMH WM Ha
CBOOO/IHOM II0JIE CXEMBI).

4.3 TlpaBujia BbINOJHEHUS NPUHIUNUAIBHBIX CXEM

4.3.1 Ilpunyunuanvras cxema - OKyMEHT, ONPEISIAIONIMI IMOJHBINA COCTaB
AJIEMEHTOB M B3aMMOCBSI3M MEXIYy HHMH W, KaK TPaBWIO, MAIONIUN TIOJHOE
(eTaypbHOE) TIPEACTABICHHS O IPUHITUIAX Pa0O0THI U3eiHs (YCTaHOBKH)

Ha mpunmunuanpHOM cxeme Hn300pa)xarloT BCE DJIEKTPUUYECKUE DIEMEHTHI

NN YCTpOﬁCTBa, HCO6XO,Z[I/IMI>IC HJL OCYHICCTBIICHHA W KOHTPOJIAI B H3ACIHUU
YCTAHOBJICHHBIX JJCKTPHUYCCKUX IIPOLECCCOB, BCC JBJICKTPUYCCKUC B3aMMOCBA3U
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MCXKAY HUMH, a TAKKC SJICKTPUUCCKUEC DJICMCHTDI (COC)II/IHI/ITCJ'II/I, 3aKUMbI U T.}I.),
KOTOPBIMH 3aKaHYMBAIOTCA BXOAHBIC U BBIXOJHBIC IICIIH.
Ha cxeme JOITYCKACTCA I/1306pa}KaTI> COCAMHUTCIIBHBIC W MOHTAXXHBIC
QJICMCHTBLI, YCTAaHABJIMBACMBIC B U3ACIIMU 11O KOHCTPYKTHBHBIM C006pa)KeHI/IHM.
CxeMbl  BBIIOJIHSIOT JJIA HBI[eHHﬁ, HaxoAIINXCs1d B  OTKIIOYCHHOM
ITOJIOKCHUH.

4.3.2 DneMeHTbl H3JEIUA Ha CXEME BBIYEPUYMBAIOT B BUJE YCI0BHBIX
epagpuueckux ovoznauenuit (YI'O) cornacuo crannapram ECKJI.

VYcnoBable rpaduueckue 0003HAUYEHHUS DIIEMEHTOB CXEMbI  JIOJKHBI
pacrpenensaThCs Ha IoJie YepTeka ONTUMAIbHO, YTOOBI JIMHUU CBSI3UM MEXKIY
dJIeMEeHTaMH ObUTH KpaT4allliuMy ¢ MUHUMAJIbHBIM KOJIMYECTBOM MEPECEUCHHUN.

Pasmepbl  ycnoBHBIX — rpaduueckux — O00O3HAYEHUW  BBIMOJHSAIOT B
cootBerctBum ¢ ['OCT 2.747-68, 2.721-74, 2.728-74, 2.730-73, 2.755-74 u np.
HaubGonee ymorpebisiembie yCIOBHBIE Tpauueckue oO0O3HAYeHHs B cxemax I3
naHbl B Tadauue A.1l.

OnemeHTel U ycTpoiicTBa, YI'O KOTOpPBIX YCTAaHOBJIEHBI B CTaHAapTax
ECK/I, n3o0paxatrot Ha cxeme B Buje 3tux YI'O.

[Ipumeuanne - Ecmu YI'O crangapramu He yCTAHOBJIICHO, TO pa3padOTUHK
BbINTONIHAET YI'O Ha MoJisiX cXeMbl U JAeT MOSICHEHMUS.

4.3.3 Kaxnuprit aieMeHT U (UIu) YCTPOMCTBO, UMEIOIIEE CaMOCTOATEIIbHYIO
NPUHIMITHAIBHYIO CXEMY U PacCMaTPUBAEMOE KakK 3JIEMEHT, BXOJSIINE B U3JIETNE
U W300pOKECHHBIE HA CXeMe, JODKHBl HMETh o0003HaueHue (NO3UUOHHOE
ooo3nauenue) B coorsercteuu ¢ I'OCT 2.710.

YcrpolicTBaM, HE UMEIOIIAM CaMOCTOSITCIBHBIX MPUHIIUITAATBHBIX CXEM, H
(GYHKIIMOHAIBHBIM ~ TPYIIIAM PEKOMEHIYETCSl TpUCBaWBaTh OOO3HAYCHUS B
coorBercTBuM ¢ [[OCT 2.710.

YcnoBHble ~ OyKBEHHO-LIM(POBBIE  OOO3HAUEHHUS  DJIEMEHTOB  CXEM
3aMKUCHIBAIOTCS B BHUJE TOCJIENOBATENbHOCTH HPONUCHBIX OYKE JNAMUHCKO2O
angasuma u 3HaKkoe B OJHY CTPOKY 0e€3 mpoOesioB, MpUYEM HX KOJIUYECTBO HE
OTpaHUYHBAETCSI.

O6o3HaueHue IeMeHTa 0043aTENIbHO JOJIKHO COJEPKATh €r0 8U0 U HOMeEp
(mampumep, R25,VT11), MoxkeT yka3bIBaThCsl U €ro PYHKIHSA, HO HE 0053aTEIbHO.
Bun snemenTa 3anuceiBaeTcss OyKBEHHBIM KOJOM, COCTOSIIIIUM U3 OJHOW WU JIBYX
OoykB. IlepBas sBnsercs oOs3aTeNbHOW. byKBEHHBIE KOABI HEKOTOPHIX BHUIOB
anemenToB 1o ['OCT 2.710-81 npusenens: B Tadauune I'.1.

IHo3uyuonnvie o0003Hauenusn Inemenmam (ycmpoiicmeam) cieoyem
npuceausams ¢ npeodenax uzoenusn (yCmaHoeKu).

[TopsiakoBeie HOMEpa dJeMeHTaMm (YCTpPOMCTBaM) ClieAyeT NPUCBAUBATh,
HAaYMHas C €QUHUILIBI, B MIpeAenax rpyImbl 3J1€MEHTOB (YCTPOWCTB), KOTOPBIM Ha

cXeMe MPUCBOCHO OJUHAKOBOE OYKBCHHOE MO3UIIMOHHOE 0003HAYEHUE, HAIIPUMEP
R1,R2,R3urt.na.,Cl, C2 C3urT.n.
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[TopsakoBeie HOMEpa cieayeT MpHCBaMBaTh B COOTBETCTBHHM  C
MOCJIEIOBATEIbHOCTBIO PACIIOJIOKEHUSI AJIEMEHTOB WJIM YCTPOMCTB Ha CXEME
c6epxy 6HU3 6 HANPABGIEHUU C1e6d HANPABO.

[Ipy BHECEHMM HU3MEHEHUM B CXEMY IMOCIEAOBATEIbHOCTh MPUCBOCHUS
MOPSITKOBBIX HOMEPOB MOXKET OBITh H3MEHEHA.

[To3urmonneie 0003HAYEHUsI MPOCTABISAIOT Ha cxeMe psjgom ¢ YI'O
AJIEMEHTOB U (UJIN) YCTPOUCTB € HPAGOIl CIOPOHbL UIU HAO HUMU B COOTBETCTBUU
¢ pucyHkom 19.

R12
RIZ

Pucynok 19

Ha cxeme m3nenus, B cOCTaB KOTOPOTrO BXOJAT YCTPOMCTBA, HE UMEIOIINE
CaMOCTOSITENIbHBIX ~ NPHUHIMIIMAJIBHBIX ~ CXEM, JOIYCKAeTCs  MO3WLHUOHHBIE
0003HaUYEHHUs JIEMEHTaM IPUCBaUBaTh B Mpeieax KaXKa0ro yCTpoucTBa.

Ecoun B coctaB m3nenusi BXOOUT HECKOJIBKO OJMHAKOBBIX YCTPOWCTB, TO
HNO3UIIMOHHBIE 0003HAYEHUsI 3JE€MEHTaM CJEAyeT NMPUCBAUWBATh B MIpeEleNax 3THUX
ycTpoucTB. IlopsiakoBbIe HOMEpa ClEAyeT NMPUCBAaWBATh, HAYMHAS C €IWHULBI, B
npeaesax ycTpoucTBa.

Ha cxeme u3zaenus, B cocTaB KOTOPOTrO BXOAAT (DYHKIMOHAIbHBIE TPYIIIBL,
HO3UIIMOHHBIE O0O3HAYEHHUs DSJEMEHTaM MPHUCBAMBAIOT B IIpelenax H3Aeaus
(ycTaHOBKM), TpU HTOM BHauaje MNPUCBAUBAIOT MO3ULKUOHHBIE O00O3HAUYECHHUS
AJIEMEHTaM, HE BXOJIIIMM B (DYHKIMOHAJIbHBIE TPYMIbBI, U 3aT€M 3JIEMEHTaM,
BXOJISAIIUM B (DYHKIIMOHAJILHBIE TPYTIIIHI.

[Ipn Hanmuumm B M3JENUM HECKOJIBKHUX OIMHAKOBBIX (DYHKIIMOHAIBHBIX
rpynn MO3UIMOHHBIE 0003HAYEHUs 3JIEMEHTOB, NMPUCBOCHHBIE B OJHOW W3 3THUX
TPy, CJIEAYET MOBTOPSITH BO BCEX MOCIEAYIOUIUX IPYIINAX.

O6o03HaueHre (PYHKIIMOHAIBHON TPYMIbI, TIPUCBOEHHOE B COOTBETCTBUU
¢ TOCT 2.710, yka3pIBalOT OKOJIO H300pakeHHs] (YHKIIMOHATBHOM TPYIIIIbI
(cBepXy WM CIIpaBa).

[Ipu u300pakeHMHM Ha CXeMe dJIeMEHTa WM YCTPOWCTBA pa3HECEHHBIM
crocoOOM MO3UIIMOHHOE 0003HAYCHHE 3JEMEHTa WM YCTPOWCTBA MPOCTABISIOT
OKOJIO Ka)KJI0i cocTaBHOW 4acTH (cM. pucyHok 20).

A3 A31 A3.2
CoBMelIEHHBIA c10c00 PasHecenuslil criocod
U300paxKeHUs YCTPOCTBA U300paXeHUs yCTPOICTBA
Pucynoxk 20
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Ecnu mone cxempl pa3OMTO HAa 30HBI WIM CXEMa BBIIIOJHEHA CTPOYHBIM
crocoboM, TO CIIpaBa OT IMO3ULUOHHOIO OOO3HAUEHUS WM IO IMO3ULUOHHBIM
0003HaYEHUEM KaKIOW COCTaBHOM YacCTH 3JIEMEHTA WIH YCTPOMCTBA JOMYCKAETCS
yKa3plBaTh B CKOOKax OOO3HaueHHs 30H WIM HOMEpa CTPOK, B KOTOPBIX
U300pa’KE€Hbl BCE OCTAJIbHbIE COCTABHBIE YAaCTHU ITOrO AJEMEHTA WU YCTpPOMCTBa
(cM. pucyHOK 21).

g \ streaase) [, 400, \ S13(44.58)
A K1.2 e K1.3
\ iz \srzeese)\ (47
] ]
5 4 3
Pucynok 21

Jloryckaercs mpu H300paXEHUM HA CXEME dJEMEHTa WIM YCTPONCTBa
pa3HECEHHBIM CIIOCOOOM MO3UIMOHHOE O0O3HAUYCHUE KaXKJIOW COCTAaBHOW YacTu
AJIEMEHTa WM yCTPOMCTBA MPOCTABIATh, KaK MPH COBMEIIEHHOM CIoco0e, HO ¢
yKa3aHUEM JIJIs KXol 4acTh 0003HAUYCHHM BBIBOJOB (KOHTAKTOB).

[Ipy m300pakeHuu OTACNBHBIX 3JIEMEHTOB YCTPOMCTB B pa3HBIX MeECTax B
COCTaB IIO3UIIMOHHBIX OOO3HAYEHUH JTHUX DJIIEMEHTOB JOKHO OBITH BKIIIOYECHO
MO3UIIMOHHOE 0003HAYCHHE YCTPOMCTBA, B KOTOPOE OHHM BXOMAT, HAIPUMEP
=A3-C5 - xongencarop C5, Bxoasmuii B ycTpoicTBO A3.

[Ipu pazHeceHHOM crioco0e M300pakeHUs (PYHKIIMOHATBLHOW Tpymmbl (Mpu
HEOOXOJIMMOCTH M COBMEILIEHHOM CII0CO0€) B COCTaB IMO3UIIMOHHBIX 0003HAYCHUU
AJIEMEHTOB, BXOJAINIMX B ATy TPYIIYy, AOMKHO OBITH BKIIIOYEHO OOO3HAYCHUE
dbyHKIIMOHAIBHOW Tpynmbl, HanpuMmep # T1-C5 - konnencarop C5, Bxonsmuii B
¢yHKUIMOHANIBbHYIO rpymimy T1.

[Ipu onHonuHeitHOM wH300paxeHun okosio oaHoro YI'O, 3ameHsrouiero
HecKoJibko  YI'O  OIMHAKOBBIX 3JEMEHTOB WM YCTPONCTB, YKa3bIBAIOT
MO3UIMOHHBIE 0003HAUYEHUSI BCEX ITUX DJIEMEHTOB WJIM YCTPOUCTB.

Ecnu oguHaKkoBbI€ 371€MEHTHI MIIM YCTPOKWCTBA HAXOSATCS HE BO BCEX LIETISX,
M300pakeHHBIX OJIHOJIMHEWHO, TO CIpaBa OT MO3ULMOHHOI0 0003HAUEHHS WU MO
HUM B KBaJpaTHbIX CKOOKax yKas3bplBalOT OOO3HAayeHUs Iened, B KOTOPbIX
HAXOJISITCS OTH 3JIEMEHTHI WM yCTPOKCTBA (CM. pUCYHOK 17).
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4.3.4 Ha npuHIMNHAIBHON CXeMe JOKHBI OBITh OJTHO3HAYHO OMPE/ICIICHbI
BCE DJIEMEHTHI U yCTPOWCTBA, BXOMSIIME B COCTAB M3MIENUS M W300paKCHHBIC HA
CXEME.

Jlanupie 00 3JieMeHTax CJIEAyeT 3aluChiBaTb B HeEpeueHb I/1eMEeHMmO8,
oopmisiemsrit B Buje Tabmuiel o 'OCT 2.701. Tlpu atom cBsi3b nepeuns ¢ YI'O
3JIEMEHTOB CIIEYEeT OCYIIECTBIISITh YePe3 MO3UIIMOHHBIE 0003HAYCHHUSI.

JUIst  STEKTPOHHBIX JTOKYMEHTOB II€PEUYCHb DJIEMEHTOB  O(QOPMIISIOT
OTJICTIbHBIM JIOKYMEHTOM.

Jlormyckaercss B OTIENBHBIX CIydYasiX, YCTAHOBJICHHBIX CTaHIApTaMH, BCE
CBeJeHHUA 00 dJIeMeHTax nmomenarsk okoyo YI'O.

IIpyu cn0XHOM BXOXICHUM, HAIIPUMEP, KOIJla B YCTPOMCTBO, HE UMEIOIIEE
CaMOCTOSITEJIbHOM NPUHLMUIIMAIBHON CXEMBbl, BXOJUT OJHO WM HECKOJIBKO
YCTPOMCTB, HMEIOIIMX CAMOCTOSITENbHbIE NPUHLMIIHAIBHBIE CXEMbl, U (WIH)
(YHKIMOHAIBHBIX TPYII, WX €CIIU B (PYHKIIMOHAIBHYIO IPYIITY BXOJUT OJJHO WIIH
HECKOJIbKO YCTPOMCTB U T.[., TO B IlepeuHe aneMeHToB B rpade "HaumenoBanue"
nepel  HAMMEHOBAaHUEM  YCTPOWCTB, HE  HMMEIOIIHUX  CaMOCTOSITEIbHBIX
NPUHLUUIIUAIBHBIX CXEM M (YHKIHMOHAIBHBIX TPYMI, AOMYCKAeTCsl MPOCTaBIATh
NOPSIIKOBBIE HOMEpa (T.€. MOJI00HO 0003HAUCHUIO Pa3JIeNoB, MOAPA3ACIOB U T.].)
B Ipejieyiax Bced CXeMbl U3ienus (CM. PUCYHOK 22). OYHKIIMOHAJIBHBIC Y3IIbI HIIH
yCTpOHCTBAa (B TOM 4YHUCJE BBIMOJHEHHbIE Ha OTIEIBHOM IUIaTe) BBIAEISIOT
IITPUXOBBIMH JINHUAMU. Eciy Ha cxeme B MO3UIMOHHOE O0O03HAYEHHE HJIEMEHTa
BKJIFOUEHO  MO3UIMOHHOE O0O3Hau€HHWE yCTPOWCTBAa WM  O0O3HAUEHUE
(yHKIMOHAIBHOW TPyMIbl, TO B IEpeUHe 31eMeHTOB B rpade "[1o3. o6o3HaueHue"
yKa3pIBalOT  MO3MIIMOHHOE  O0O3HAaueHHe dJeMeHTa 0e3  MO3UIMOHHOIO
0003HaYeHUs1 YCTPOMUCTBA UM 0003HaYEHUsI (DYHKIIMOHATILHON TPYIIIHI.

4.3.5 Tlpu yxazanuu okoso YI'O nHomunanos pe3ucTOpoB M KOHJICHCATOPOB
(cM. pucyHOK 23) JomycKaeTrcss MPHMEHSATh YIPOIICHHBIH CITOCO0 0003HAYCHHMS
€IMHUI] BEJIMYUH:

- ISl PE3UCTOPOB:
ot 0 10 999 OM - 6e3 yka3aHus eIUHUI] BETUIHH,
or 1:10% 10 999-10% OM - B KmiIoOMax ¢ 00O3HAYEHHEM EIMHMILI BEIUYMH
CTPOYHOM OYKBOH K,
or 1-10° mo 999-10°0OmM - B Meraomax ¢ OO0O3HAYEHHEM CIHHMUIBI BEIHMUYUH
ponucHoOM OykBoit M,
ceoime 1:10° OM - B ruraomMax ¢ 0003HAYEHUEM EIMHUIBI BEIUUMH IPOIMCHOM
oyxBoii [';

- ISl KOHICHCATOPOB:
ot 0 10 9999-12712 @ - B nukodapanax 6e3 ykazaHus eIUHULBI BEIMYHUH,
ot 1:1078 10 9999-107¢ @ - B Mukpodapanax c 0003HaUEHHEM €MHUIIL BETUYHMH
CTPOYHBIMU OYKBaMU MK.
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floa.

ofo3ka- Haumerobanue Koa| [llpumevanue
YEHUE
Al Newugpamop ABBr XX XXXX.033 1
01  |Mukpocxema K155TMZ2 6xo. 348006 TH1 1
02 |Mukpocxema K155/1A3 ko 348006 TH1 1
Peaucmops
R1,RZ \MAT-0,25-4300m 2 10% FOCT.. Z
R3 |MAT-025-130m 210% 7OCT . 1
R&  |MM3-43-600m 2 10% . TY 1
SAT  |Nepexnwyamens ABBr XX XXX X154 1
47 160k Bkandenun 39 AGBI XXX XX X249 | 1
ABT |baok unduxayuu ABBI XXX XXX 122 1
Pesucmops FOCT ..
R1,RZ \MAT-0,25-120 0m £ 10% 2z
R3 |MAT-025-2200m 2 10% 1
R&4-R6 |\MAT-0,25-120 0m * 10% 3
LPM1 | 1.1 Hamepumens
ALT | Baok cuznanuzayuu ABBI XXX XXX 021 !
(1,L2 |Kondexcamop KM-3a-H30-0,22 _.TY 2
R7 |Pesucmop MAT-025-4700m £ 10% FOCT 1
w1 81-KL B4 Z MMepexawvamens moka 4
A3 |Baok undukayuu ABBE XXX XXX 020 1
K5 |Pesucmop MAT-025-4,7 xOm £ 10°% FOCT .. 1
R6,R7 |Pesucmop MAT-025-4,7 x0m £ 10°% FOCT .. 2

Pucynoxk 22
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Pucynok 23

4.3.6 Ha cxeme cienyer yKa3blBaTh 0003HAYeHUS 6bl60008 (KOHMAKMO0E)
AJIEMEHTOB (YyCTPOWCTB), HAHECEHHbIE HAa W3JIENIME€ WA YCTAHOBJIEHHBIE B HX
JOKYMEHTAIUH.

Ecnu B KOHCTpykimu sneMeHTa (yCTpOMCTBAa) MU B €ro JOKYMEHTAIMU
0003HauYeHUs1 BBHIBOJIOB (KOHTAKTOB) HE YKa3aHbl, TO JOMYCKAETCA YCIOBHO
NpUCBavBaTh MM OOO3HAYEHUS HA CXeMe, MOBTOpsis HUX B JaJbHEHIIEM B
COOTBETCTBYIOIINX KOHCTPYKTOPCKUX JOKYMEHTaX.

[Ipu ycioBHOM NpPUCBOEHUM O0O3HAYEHHI BbIBOJAM (KOHTAKTaM) Ha IOJie
CXEMBbI TOMEIIAIOT COOTBETCTBYIOIIEE MTOSICHEHHUE.

[Ipu wu300pakeHMM Ha CXEME HECKOJbKHUX OJMHAKOBBIX DJIEMEHTOB
(ycTpoiicTB) 0003HaUeHHs BBIBOJOB (KOHTAKTOB) JOMYCKaeTCs YKa3blBaTh Ha
OJIHOM M3 HUX.

[Ipu pa3HeceHHOM crocobe H300pakeHUs] OJIMHAKOBBIX DJIEMEHTOB
(ycTpoiicTB) 0003Ha4Y€HHS BBIBOJIOB (KOHTAaKTOB) YKa3bIBAIOT Ha KaKIOU
COCTaBHOM 4acCTH 3JIEMEHTA (yCTpPOMCTBA).

JUis oTnuuMs Ha cxeMe O00O3HAa4eHWl BBIBOAOB (KOHTAaKTOB) OT APYIrHX
o0o3HaueHui (0003HAYCHUI TIeTeil U T.J.) JOMYyCKAETCs 3aITUChIBaTh 0003HAUCHUS

BBIBOJIOB (KOHTAKTOB) C K8AIUDUUUDYIOWUM CUMBONIOM B COOTBETCTBUU C
tpeboBanusimu ['OCT 2.710.

[Ipu wuzo0pakeHUW 5JIEMEHTAa WM YCTPOMCTBA Pa3HECEHHBIM CIOCOOOM
MOSICHAIOU[YIO0 HAJAMUCh MOMEMIAIOT OKOJIO OJIHOM COCTaBHOM YacTH W3JAENIHS WU
Ha TOJIE CXEMBbI OKOJIO M300pa)KE€HUsl 3JIEMEHTa WM YCTPONCTBA, BBIMOJIHEHHOTO
COBMENICHHBIM CITOCOOOM.

4.3.7 Ha cxeme peKOMEHAYETCS YKa3bIBaTh XAPAKMEPUCHMUKU 6XOOHbBIX U
6bIXOOHBIX Uenell uzodeausn (4acToTy, HANpPsOKEHUE, CHITYy TOKA, CONMPOTHUBIICHHUE,
WHAYKTUBHOCTh M T.NI.), a TaKKe MapaMmeTpbl, MOJJICKAINEe H3MEPCHHIO Ha
KOHTPOJIBHBIX KOHTAKTaX, THE3AaX U T.J.
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Eciu HEeBO3MOXKHO YKa3aTb XapaKTCPUCTHUKHW HJIM IIapaMCTPbl BXOAHBLIX H
BBIXOAHBIX ueneﬁ HU3J1CInsA, TO pCKOMCHAYCTCA YKAa3blBaTb HAMMCHOBAHUC HCHGI\/'I
HJIN KOHTPOJIUPYCMBIX BCIIMYHH.

Ecniu wu3penue 3aBenoMo TpelHA3HA4€HO Jis  paboOThl  TONBKO B
OTpEIEICHHOM M3/1euu (YCTaHOBKE), TO HAa CXEMeE JIOMyCKAETCs yKa3hIBaTh ajipeca
BHEIIIHUX COEIMHEHUN BXOJHBIX M BBIXOAHBIX IENEW JAHHOTO u3nenus. AJpec
JOJKEH o0ecreyuBaTh OJHO3HAYHOCTh TMPUCOEAMHEHUS, HANpUMep, €clu
BBIXOJIHOM KOHTAKT W3JEIUs JOKEH OBITh COEAMHEH C TMSIThIM KOHTAaKTOM
TPETHETO COCTUHUTENSI YCTPOUCTBA, TO aJpec JOJKEH ObITh 3alMCaH CJIEIYIOUUM
obOpazom: =A-X3:5.

Jlormyckaercs ykas3plBaTh ajpec B 00meM BuIe, eciu Oyner obecredueHa
OJIHO3HAYHOCTh IIpUcoeanHenus, Hanpumep "[Ipudop A".

XapakTepUCTUKHU BXOAHBIX U BBIXOJIHBIX IEMEN U3/EIusl, a TAKKE aJpeca ux
BHEITHUX TOJKIIIOYCHUA PEKOMEHIIYETCSl 3alUCBhIBaTh B TAOIUIIBI, MOMEIIAEMbIE
B3aMeH YI'O BXOJHBIX M BBIXOAHBIX AJIEMEHTOB - COCIMHUTENEH, IaT 1 T.4. (CM.
PHUCYHOK 24).

X1
Kowm Lens Adpec
1 | AF=03-3xly R =6000m | = A1-X1.1
2 | Upyx=0.58:R, =6000m =A1-X1-2
3 Upy=+608; R, =500 Om =A1-X13
——— Ugy =+20 B, K =1k0OM = AT-X1-4
Pucynok 24

Kaxmoli Tabnuile npucBaWBalOT MO3UIMOHHOE O0O3HAYECHHE DJIEMEHTA,
B3aMeH YI'O KoToporo oHa nomenieHa.

Han taGnuneit qonyckaercst ykaspiBaTh ¥ 1'O KOHTaKTa - THE3/1a WU IITHIPA.

Tabnu1el 1OMyCcKaeTCsl BBITIOIHATH Pa3HECEHHBIM CIIOCOOOM.

[Topsiok pacronokeHus: KOHTAaKTOB B TaOJMIE OMpeaenseTcs yao0CTBOM
MIOCTPOEHHUSI CXEMBL.

Jlomyckaercs moMeniaTh TaOIHIbI ¢ XapaKTEPUCTUKAMU TeNel MPH HaTuIuu
Ha cxeme YI'O BXOJHBIX M BBIXOAHBIX JJICMEHTOB - COCAMHMUTENCH, IiaT U T.J.
(cM. pucyHOK 25).

5 Koxm. Uens Adpec
e 1 Af =0,3-3kly; R,=600 OM =A1-X11
- 2 Ugy,,=0.5 B; R, =600 Om =A1-X1-2
~ 3 Up,,,=+60B; R, =500 Om =A1-X13
> 4 Upyx=+208; R, =1k0M =A1-X1:4
Pucynok 25
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AHanmornyHeie  TAOJMWIIBI  PEKOMEHIYETCsl  TOMEMmaTh Ha  JIMHUSX,
U300paXKaIOIIUX BXOJHBIE U BBIXOAHBIC IIEMH U HE 3aKAHUMBAIOIIMXCS HAa CXEMeE
COCIMHUTEISIMU, TIaTaMd U T.1. B 3TOM ciydae MO3UIMOHHBIE O0O3HAYCHUS
Ta0JIuIlaM HE NMPHUCBANBAIOT.

IIpumeuanus

1) Ilpr HaMMYMK Ha CXEME HECKOJBKMX TaOJHI[ JOMYCKAeTCsl TOJOBKY
TaOJIMIIBI TPUBOJIUTH TOJIBKO B OJTHOM U3 HUX.

2) Ilpu OTCYTCTBMM XapaKTEPHUCTHUK BXOIHBIX M BBIXOJHBIX IICMCH WU
aJpecoB MX BHEIIHEr0 MPUCOCIUHEHUS B TaOJHIIE HE MPHUBOIAT Tpady C ITUMH
nanHbiMd.  [Ipy  HEoOXOAMMOCTH  JOMYCKAaeTCs  BBOAWThL B TaOJuUIly
JIOTIOTHUTENbHBIC TPA]BI.

3) Jomyckaercs mpoctaBisth B rpade  "KoOHT."  HECKOJIBKO
MOCJIEIOBATENILHBIX HOMEPOB KOHTAaKTOB B Clly4ae, €CJIdi OHU COCIMHEHBI MEXIY
co0oit. HoMepa KOHTaKTOB OTAEISIOT APYT OT Apyra 3arsTou.

[Ipu w300pakeHWM HA CXEME MHOTOKOHTAKTHBIX  COCTUHUTEICH
nomyckaercst npuMenats YI'O, He mokassiBaromue otTaeiabHbie KoHTakThl ('OCT
2.755).

CBeneHUsI O COCIMHEHUN KOHTAKTOB COCIMHUTENEH YKa3bIBAIOT OAHUM M3
CJIEAYIOIINX CTIOCOOOB:

- OKOJIO M300pa)XeHUsI COCTUHUTENEH, Ha CBOOOTHOM TOJIE CXEMbl WJIM Ha
MOCTIEAYIONINX JINCTaX CXEMBI IOMEIIAl0T TabIUIlbl, B KOTOPBIX YKa3bIBAIOT aJIpec
coenmuHeHus [0Oo3HaueHHWe I1ienmu (CM. pUCYHOK 26a) W (WiM) TO3UITMOHHOE
0003HaYEHUE HJIEMEHTOB, MPUCOCAUHIEMBIX K JAHHOMY KOHTAaKTy (CM. PHUCYHOK

266)].

X2
Adpe
Koum. | Adpec | Uens 5H5£'HEJLJ Koum. | Adpec

7 5 +27 8| =A1-X1:1 ! -K13

Z 20 =278 |=A1-X1:2 Z -K1:5
a - TabJynia, moMelniaemMas Ha cBOOOTHOM 0 - Tabnuia, moMelaeMasl OKoJo
TMOJIE CXEMBI HITH Ha MOCIIETYIOIINX M300paKEHUS COSTMHHUTEIIS
JINCTAX CXEMBI

Pucynok 26

[Ipu HEOOXOAMMOCTH B TaONWIE YKA3bIBAIOT XAPAKTEPUCTHKU IIETIEH H
ajipeca BHEIIHUX COCIUHCHUH (CM. pUCYHOK 26a).

Ecnu Tabmuiikl MOMEIIEHBI Ha TTOJIE CXEMBI WM Ha MOCIEAYIONUX JTUCTaX,
TO UM TIPHCBAMBAIOT TIO3UIIMOHHBIC 0003HAYCHHS COSAMHUTENCH, K KOTOPBIM OHHU
COCTaBJICHBI.

B rpadax tabmuiy yka3pIBaloT CIEAYIONINE TaHHBIE:
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B rpadge "Kour." - HOMep KoHTakTa coeauHutens. Homepa KOHTaKTOB
3alKCBIBAIOT B NMOPSJKE BO3PACTAHMS,
B rpade "Anpec" - o003HaUeHHUE 1eNU U (UJIK) TTO3UIIMOHHOE 0003HAUYCHHUE

JJIEMCHTOB, COCAMHCHHBIX C KOHTaKTaMU,

B rpade "Llenp" - xapakTepucTuKy e,

B rpade "Anapec BHEIIHUN" - aJIpec BHEIIHETO COSIMHEH NS,

- COCNMHEHHUS C KOHTAKTAMHU COCIUHUTENS H300paKaloT pa3HECEHHBIM
crocodoM (cM. pucyHOK 27).

IIpumeuanns

xt x2 |2 | x1 |44
* X1 *xz * X3 ,I\m
Yy s , ~220 B
!3 H 2 L1 +27 B
;5 ; ; ;8 Kopnyc
| éz éﬁ ! ~220 B
‘4 ] i 10 1 Umnynec 1
I e ] 3 Umnynsc 2
| | | |
Pucynok 27

1) Touku, coeMHEHHBIE MTPUXOBOM JTUHHUEH C COSTUHUTENEM, 0003HAYAIOT
COCIMHEHUS C COOTBETCTBYIOIIIUMH KOHTAaKTaMH 3TOTO COCTUHUTEIIS.

2) IIpu HEOOXOTUMOCTH XapaKTEPUCTHKH IICTIel MOMENat0T Ha CBOOOHOM
TI0JIe CXEMBI HaJ] IPOJOJKEHUEM JIMHUI B3aMMOCBSI3H.

[Ipn n3o0pakeHUH ycTpoWcTBa (MM YCTPOMCTB) B BUIE MPSAMOYTOJIbHUKA
JIOITYCKAETCsl B MPSIMOYTroJbHUKE B3aMeH YI'O BXOZHBIX M BBIXOJHBIX 3JEMEHTOB
NOMEIaTh TaOJIMIBl C XapaKTEepPUCTUKAMHU BXOAHBIX M BBIXOJHBIX Ileneil (cm.
pucyHoK 28), a BHE MNPsAMOYrOJbHUKA JIOMyCKaeTcs IOMeNarh TaOmuIbl ¢

yKa3aHHEM aJIpECOB BHEIIHUX MPHUCOCTUHEHH (CM. pUCYHOK 29).

Al

X1 X2\ X5
Kowm) Llens Lens Korm
— 71 | Kopnyc Kopnyc 7 —
- +150 B +27 B 2 P
—1 3 -150 8 -278 3 P~
— 4 |Cuewan A Cuznan b 4 —
flenene 5 o
|
Pucynok 28

A5 A12
X13| x3

Uens | =DD—

+80 B 1

-80 B 2

-38 3

-24B 4
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Pucynok 29

[Ipy HEOOXOAMMOCTH JOMYCKAETCS] BBOJAUTH B TAOJIMIIBI JIOTOJHUTEIbHbIC
rpadsoi.

Kaxmolt Ttabnuile npucBaMBaIOT TMO3UIIMOHHOE O0O3HAYECHHE DJIEMEHTA,
B3aMeH YI'O KoToporo oHa nomenieHa.

B Tabmune B3amen cinoBa "KoOHT." nomyckaercss momeniaTh YCIOBHOE
rpaduyeckoe 0003HaUCHUE KOHTAKTa COSTUHUTEIS (CM. pUCYHOK 29).

Ha cxeme wusnmenusi B TIpsIMOYTOJBHUKH, H300pakaroliue YCTPOWUCTBA,
JOMYCKAeTCsl OMeNIaTh CTPYKTYpPHbIE WM (DYHKIIMOHAIbHBIE CXEMbl YCTPOMCTB
100 TOTHOCTHIO WJIU YaCTHYHO MOBTOPSTH UX MPUHIUITAATIBHBIE CXEMBI.

DNIeMEHTBI ATUX YCTPOUCTRB B MEPEUCHBb IJIEMEHTOB HE 3aIUCHIBAIOT.

Ecnu B u3nenue BXOAUT HECKOJIBKO OAMHAKOBBIX YCTPOMCTB, TO CXEMY
YCTPOMCTBA PEKOMEH IYETCSl TOMEIATh Ha CBOOOIHOM I10JI€ CXEMBI U3/ieNus (a He
B IPSIMOYT'OJIbHUKE) C COOTBETCTBYIOIIEH Halmuchio, HapuMmep "Cxema OJI0KOB
A1-A4", wnu npu TEepBOM BXOXKJEHUU TAKOT'O0 OJIOKA PACKPHITH €r0 CXEeMy, a B
nanbHeiimeM  00O3HAyaTh  AaHAJNOTWYHBIE  OJIOKM  MNPSAMOYTOJIBHUKAMH  C
COOTBETCTBYIOIINM OYKBEHHBIM 0003HAUCHUEM.

4.3.8 Ha mome cxeMmbl nomyckaeTcs TOMENIaTh YyKa3aHUsA O Mapkax,
CEUCHHUSAX U pacUBETKaxX TMPOBOJOB U Kabened (MHOTOXWIBHBIX TIPOBOJIOB,
AIIEKTPUYECKUX IIHYPOB), KOTOPBIMH JIOJKHBI OBITH BBITIOJHEHBI COCIUHEHUS
AJIIEMEHTOB, a TaKXe yYKa3aHUs O Celu(PHIecKux TpeOOBAHUIX K ANEKTPUIECKOMY
MOHTa)Ky JJAHHOTO H3/IEIHS.

5 OO0mme mNOJOXKEHHUA MO BBINMOJHEHUIO CXeM IS U3JdeJIHuil
BBIYHCJIUTEIbHONU TEXHUKH

IIpaBuna  BBINOJHEHHWS  CXEMHOM  JOKYMEHTAallMM  JJI1  WU3JEIHUH
BBIYMCIUTENBHON TexHuku ycraHaBiauBaeT ['OCT 2.708 - 81 .O0mue npuHUUNIBI
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IIOCTPOCHUS  YCIIOBHBIX T'paUYeCKUX O0O03HAYCHHH, a TakKe YCIOBHBIC
rpadgudeckue 0003HAYCHHSI JBOWUYHBIX JIOTUYECKHUX JJIEMEHTOB, HamOolee
pacTlpoCTpaHEHHBIX B BBIYUCIUTEIHHOW TEXHUKE M JHUCKPETHOW aBTOMAaTHKE,
ycraoBnensl  ['OCT 2.743 -91.

[Ipu BeIMOTHEHUN (YHKIMOHATBHBIX W TPUHIUIHAIBHBIX CXEM H3JCIHHA
BBIYUCITUTEIFHON TEXHUKU YCI0GHble 2paduyeckue 0003HAYeHUsl DeMEeHMO8
yugposou mexnuxu (Y1I'0O) cmposam Ha ocHoge npsamoy201bHUKA.

B obmem Buae YI'O MoOXeT coaepkaTb oOCHOBHOe nojde U 08d
OONOJIHUMENbHBIX, PACTIONOKEHHBIX TI0 00€ CTOPOHBI OT OCHOBHOTO B

COOTBETCTBUU ¢ pucyHKkoM 30.
Memku

Odo3HOYeHue ¢UHKUUU 31eMeHma

Ykasamenu

Memku

r*ék **Zk* *{k— Mlunuu 6uLibodob

| —
1N

OcHobHoe none

NMuHuu Buibodob

JononHumensHHe nons

Pucynox 30 - YI'O snemeHTOB pOBOH TEXHUKA

Pasmep  npamoyeonvnuxa  no  wupumne  3aBUCUT  OT  HaJIAYUSA
JOTIOJIHUTENIBHBIX IIOJIEW M 4YKMCJIa TOMEIIEHHBIX B HHUX 3HAaKoB (METOK,
o0o3HaueHUs1 PYHKIMH DJIEMEHTA); 10 8blcome - OT YUCIIa BHIBOJOB, HHTEPBAJIOB
MEXTy HUIMH U YHCTIa CTPOK HHPOPMAIIMH B OCHOBHOM U JIONOJHUTEIbHBIX MOJISAX.

CornacHo craHjapTry, IMIMPUHA OCHOBHOI'O MOJS JOJDKHA OBITh HE MEHeEe
10 MM, mIMpUHA TONOJHUTEIBHBIX MOJIEH - HE MEHee 5 MM (Tpu OOJIBIIOM YHUCIE
3HaKOB B MeETKax U O0O03HaueHusx (QYHKIUH »dJIEMEHTa 3TH pa3Mephbl
COOTBETCTBEHHO YBEIMYMBAIOT).

Paccrosinus MeXy BBIBOJJAMU - 5 MM WJIM KPaTHO 3TOM BEIMYUHE, MEXKIY
BBIBOJIOM U TOPU3OHTAIHOM CTOpoHON YI'O (Mnu rpaHuiie 30HbI) — HE MEHEe
2,5 MM | KpaTHO 3TOW BEIIMUUHE.

[Ipu pasmencHuyM TPyNI BBIBOAOB HMHTEPBAJIOM BEJIWYMHA ITOCIIECIHETO
noJiKHA ObITh HEe MeHee 10 u kpaTtHa 5 MM.

Bvi6oovi sneMeHTOB 1UEGPOBONM TEXHUKH JACIATCA Ha 6X00bl, BbIX0O0bL,
08YHANpasienHvle 6bl8OObI U Bbl8O0bl, He Hecywue uHgpopmayuu. Bxomabl
U300paXKaloT CIlIeBa, BHIXOJIBI — CIIPaBa.
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BbiBoAbl, HecyluMe JIOTMUECKyr HMHGOpMalMIO, MOAPA3JENSIIOT Ha
CTaTHMYECKUE U AUHAMHUYECKUE, KOTOPbIE, B CBOIO OYEPE/b, MOTYT OBITh MPSMBIMH
Y UIHBEPCHBIMHU.

Ceoticmea 66160006 o0bOO3Haualom yKazamensmu, TPUBEACHHBIMUA B
Tabamnue 4. ®opma 1 ykazarenei sBisieTCa NPEANOYTUTETBHOM.
[Ipu HeoOXomuMocTH paspemiaercs moopauuBaTh YI'O Ha yrom 90° 1o

9acOBOM CTpeNKe, T.€.  pacroyiiaraTb BXOJbl CBEPXYy, a BBIXOJIBI — CHHU3Y
(pucynok 31).
Xy XX
KKK
X2
—xx | xxxx | xzp— HIIA
s A
=
Pucynok 31

IIpy BBINIONHEHUYM TUHUN BBIBOJIOB K KOHTYPY YI'O He momyckaercs:

= [IpoBoauTh MX Ha YPOBHE CTOPOH MPSAMOYTOJIbHUKA;

= [IlpocraBisate Ha HuUX Yy KoOHTypa YI'O crTpenku, yka3blBarouue
HaIIpaBJICHHE XO0Ja IpolLecca.

DynkyuonanvHoe HasHavyenue 2nemenma UAGPOBONH TEXHUKHU yKa3bIBalOT B
BEpXHEH 4acTH OCHOBHOTO MOJIs B cOOTBEeTCTBUU ¢ pucyHkom 30. Ero cocraBustor
U3 TIPOIMHUCHBIX OYKB JIaTUHCKOro ajidaBuTa, apaOCKuX Iudp U CHeuaIbHBIX
3HAKOB, 3aMUChIBAEMBbIX 0€3 MPOOEOB.

Tabmmma 4 - O603HaueHNE yKa3aTesleil CBOMCTB BBIBOIOB

O6o3HayeHne yKazaTemns

HaumenoBaunue

®opma 1 ®opma 2

[Ipstmo¥t cTaTHYECKUI BXOJT

[IpsiMoi cTaTHYECKUI BBIXO/T

w7

WuBepcHbIN cTaTUYECKUN — —4
BXOJI

i

NuBepCHBIN CTATUUYECKUNA — —
p L h
BBIXO/]
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[Iponomkenue Tadbauis! 4

O6o3HavyeHne yKa3aTems

HaumenoBanue
®opma 1 ®opma 2

—

[IpssmMoOl TMHAMUYECKHAN BXOJ

NuBepcHbI TMHAMUYECKUN S —<
BXOJI

CraTuueckuii BXOJI C ' —
yKa3aHHUEM MOJIIPHOCTU

CraTnuecKui BBIXOJ C — —
yKa3aHHUEM MOJIIPHOCTU

JInHaMUYeCKHUI BXOJT C —L
yKa3aHUEM MOJISIPHOCTH

BriBoj, HE HECyIMU — % = — —
JIOTUYEeCKON UHPOpMaLIHH,

N300pakKeHHBIN CIeBa

I'paghuueckoe 3adanue no meme «Cxemvl Inekmpuyeckue», maodauywl
ycinoenvlx cpaguueckux ooosnavenuii (YI'O), npumepvt évinoninenus 3a0aHus
npueeoenvt 6 npunoxcenuax A, b, B.

6 IlepeyeHb BONPOCOB /JIsl TEOPETHYECKOT0 coDece0BaAHMS

1 Cxema — KOHCTPYKTOPCKHil ToKyMeHT. OnpeneneHue.

2 Bunpl u Tunsl snektpudeckux cxeM. Cocra mudpa CXeMsbl.

3 CxeMmbl: CTPYKTypHas, (dhyHKIIMOHATbHAS, MPUHIUITHATbHAS.
Onpenenenusi, XapakTepUCTUKA COCTABHBIX YacTEH.

4 VYcnoBHble 0003HaUeHUs (YHKIIMOHAIBHBIX TPYIIT B CTPYKTYPHBIX U
MPUHIUIHAIBHBIX CXEMaX.

5 TMopsimoxk Hymepanuu (yHKIIMOHAIBHBIX TPYII, YCTPOMCTB U JIEMEHTOB
B CXEMax.

6 IIpaBuna 3amoiaHEeHNs OCHOBHOM HAIMHUCH K CXEMaM.

7 OdopmiieHHE TIEpEYHS JIEMEHTOB KaK TEKCTOBOT'O JOKYMEHTA.

8 bykBeHHo-mmdpoBrle  0003HAUEHHWS B  JJIEKTPUUECKUX  CXEMax.
[TocTpoenne 0603HaUCHUI 1 TIpaBUjIa HAHECEHUS UX HAa CXEMax.

9 HomuHanbHbIE XapaKTEpPUCTUKH dJeMeHToB. [Ipumepbl 3amucu Ha
CXEMax, B IIEpEUHE.
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10 O6o3HaueHne  HampaBJIEHUST  CUTHAJ]a  HAa  CTPYKTYPHBIX U
(YHKIIMOHATBHBIX CXEMaXx.

11 MoXXHO JM yMEHbIIaTh WM YBEIWYMBATh YCJIOBHBbIE Tpaduueckue
0003HayYeHuUs B cxemax?

12 Tlopsinok  Hymepauuud (YHKIMOHAJIBHBIX TPYHNN W JJIEMEHTOB B
CTPYKTYPHBIX U PUHIIUITHAIBHBIX CXEMaX.

13 Moxxet a1 OBITH 3a/1aH MacIITad JJIsl UCTIOIHEHUS CXEMBbI?

14 Tunbl TMHUHI, UCTIONB3YEMBbIE MPU BBHITIOIHEHUU IEKTPUUYECKUX CXEM.

15 IlpaBuna HaHECEHUS TMHUI ANEKTPUUECKON CBSI3U HA CXeMax.

16 Kakue nomosHUTENbHbIE JaHHbIE JOMYCKAaeTcs YKa3blBaTh Ha IOJIE
BJIEKTPUYECKOM CXEMBI?

17 YT'O snemeHTOB IU(PPOBON TEXHUKH.

18 Mukpocxema. MuHuManbHble pa3mepbl. M300paskeHus BBIBOJOB Ha
YTO.

7/ PexoMeHnayemasi y4eOHO-CIIPaBOYHAS JIUTepaTypa

1. brikoBa, B.H. WmxenepHas u KoMmmbloTepHas rpaduka: yueOHOE
nocobue. / B.H. brikoBa, JI.AI. Medonsera, I'.J[. MedbonwseBa, B.W. Cegunun. /
Cu0. roc. yH-T TenekoMMyHHKauuid u uHpopmatuku — HoBocubupck, 2010. —
290c.

2. AnekcannpoB, K.K. DnekTporexHHUeCKHME YEpTEKU UM  CXEMBI.
K.K.Anekcanapos, E.I'.Ky3smuna / Jueproaromuszaar, 1990.

3. Karynun, I'.Il. Hopmet ECK] nnst ctyneHueckux paboT: yueOHOe
nocobue / I'.Il.Karynun, I'./[.Medoabea / Cu0. roc. yH-T T€IEKOMMYHUKAUUN U
uHpopmaruku. — HoBocubupck, 2001.- 88c.

4. Baiticnanup, B.Al. ECK]l B cryneHueckux paborax: yueOHOE mocodue /

B.4. Baiicnanup, ['.II. Karywun, I'.JI. MedonbeBa. / Cub. roc. yH-T
TeJIeKOMMYHHKalui u napopmatuku. — HoBocubupcek, 2009. — 215 c.

5. B.4. Baiicnanup, I'.Il. Karynun, I'.JI. MedoaseBa. Pa3paGorka u
oopMieHHEe KOHCTPYKTOPCKOW JTOKYMEHTAllUd PaTUOdICKTPOHHBIX CPEACTB.
Vuyebnoe mocooue. Cudbl'YTHU, 2004 — 250c.

6. Ycarenko, C.T. Brmonnenue »snektpudeckux cxem mno ECK/:
cupaBounuk / C.T.Ycarenko, T.K.Kauentok, M.B.Tepexosa / M., 1989.- 325¢.

7. Canapos, B.E. Cuctembl cTaHAapTOB B PAIUOCBS3U U PATUOIICKTPOHUKE !
yuebHoe mocobue mis BY3o0B / B.E.Camapos, H.H.Makcumos / M., «Pagno u
CBsA3bY», 1985.

8. Pazpabotka u  odopmieHHE  KOHCTPYKTOPCKOW  JOKYMEHTAIHH
panrodIeKTPOHHOM anmnapatypsl: ciipaBounuk / [Tox pen. O.T.PomanbiueBoii / 2-
oe uzganue, rnepepad. u jgoir. / M., «Paano u cBs3by», 1989.
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9. Medonwesa, JI.A. Ilpaktuka KOMITIAC. VYnpaxHeHus 1O OCBOEHHIO
nporpaMmbl [ DNeKTpoHHBIM  pecypc]: Meroa. ykazanums / Cub. roc. yH-T
TeleKOMMYHHUKalui u nadopmatuku. — HoBocubupck, 2010. — 39 c.

10. TIlepeuyeHb rocy1apcTBeHHBIX CTAHIAPTOB:

['OCT 2.053-2006 ECK/I.OnexktponHas cTpykrypa uzaenus. Oomue
MOJIOXKEHHUSI

I'OCT 2.104-2006 ECK/I. OcHOBHBIC HAIITHCH

I'OCT 2.701-2008 ECK/I. Cxembl. Buasr u Tumbl cxeM. O0mue TpedoBaHus
K BBITIOJTHEHHIO

['OCT 2.702-2011 ECK/I.. ITpaBuia BBIMOTHEHHS JIEKTPUUECKUX CXEM

I'OCT 2.708-81 ECK/I. IIpaBuna BbIOJIHEHUS AIEKTPUUECKUX CXEM
U (pPOBOM BHIYUCITUTENIBHON TEXHUKU

roct 2.710-81 ECKI.O603Hauenus OyKBEHHO-IIU(POBHIE B
AIEKTPUIECKUX CXeMax

I'OCT 2.721-74....2.743-91...2.751-73 ECK/l. VYcnoBubie rpadudeckue
ob6o3nauenus (YI'O) B cxemax.

I'OCT 2.201-80 ECK/.O6o3HaueHne wu3A€TUd U KOHCTPYKTOPCKHUX
JIOKYMEHTOB

['OCT 2.301-68 ECK/I.. ®opmartsl.

I'OCT 2.303-68 ECK/.JIuanm

['OCT 2.304-84 ECKI.IpudTts! uepTexHbie

40



IIpuioxkenue A

MeTtoauveckue PEKOMEHIANUN K BBINMMOJHCHUIO 3a/IaHUSA «CxeMbl
IICKTPHICCKHUE)»

Tema: Cxempl anekrpuueckue. CXEMbl DIEKTPUYECKUE CTPYKTYPHBIE.
Cxembl  aneKTpUYeckue  (PyHKIHMOHAIbHBIE. CxeMbl  3JIEKTPUYECKHE

IMPUHOUIINAJIbHBIC.

Conepmam/le: ImIo IpCAJIOKCHHBIM  BdpPpHAHTaM  BBIIIOJIHUTL  CXCMBI

anekTpuueckue. Jluecr 1 — cxema nanekTpuueckas CTPYKTypHas WM CXeMa
AJIeKTpUYecKas (QyHKIMOHANbHAsg; JUCT 2 - CXeMa  3JEKTpUYecKas
NPUHLUITHAIbHAS.

Henab: u3yunTh mNpaBuia BHITIOJIHEHUS W OQPOPMIICHHUS DIIEKTPUUECKUX

CTPYKTYPHBIX, (DYHKIMOHAJIBHBIX U NpuHUUNuaibHeiXx cxeM no 'OCT 2.701-
2008, 2.702-2011, 2.709-82, 2.710-81.

B BapuanTtax 3agaHuii BC€ YCTPOMCTBA, (YHKUMOHAJIbHbIE TPYMIbl H
JJIEMEHTBl CXEM 3aJaHbl OKPY)KHOCTAMH. TEXHUYECKHE IaHHBIE 3JIEMEHTOB W
HAaUMEHOBAHUS YCTPOUCTB U (DYHKIIMOHAJIBHBIX IPYII CBEEHBI B TAOJIHUIIBI.

PexkoMeniyemas mociieoBaTeIbHOCTh BBIMIOTHEHUS 33 JaHuUs |
O6a nucra dopmara A3 odpopMUTh paMKOW M OCHOBHOM HAAMHUCHIO IO
dopme 1 B coorBercTBUn ¢ ['OCT 2.104-2006.

1 [TonoOpats ycinoBHbie rpadguueckue oboznaueHus (YI'O)
no 'OCT ECK]] wm mo tabnumam A.1 u A.2. Haueprure YI'O
BMECTO OKPY)KHOCTEH, TpPH 3TOM JIMHUW DJIECKTPUUYCCKUX CBS3EH
COXPaHUTb.

2 Ecnmn Ha ycTpOMCTBO ML CTPYKTYPHOM CXEMBI HET
CTaHIAPTHOTO YI'O, To crnenyer mnpumeHutb ooOmee YI'O
«YcrpoiictBo» (tabm A.2, m.l1), BHucarth NOSCHSIONIUNA TEKCT
HAaUMEHOBAHHUs YCTPOWCTBA WJIM TMPUCBOUTH MO3UIMI0O M TPHUBECTH
MOSICHSIFOIITUN TEKCT C MOJIHBIM Ha3BaHUEM 3aJJaHHOTO yCTPOMCTRA.

3 O0603HAaYNTh DJEMEHTHl TPUHIUMHAIHHON CXEMbI B
cootrBercTBUM ¢ TpedoBanusimu ['OCT 2.701-2008, 2.702-2011 u
2.710-81.

4 BrinmonHuTh mepedyeHsb 3JIEMEHTOB ISl MPUHITUITHATBLHON
CXEMBI.

5 3amoJIHUTh OCHOBHYKO  HAQJIUCh, K OOO3HAYCHHIO

JOKYMEHTa MNOJNUCcCaTh OyKBEHHO-LIM(PPOBOM MHU(p, COCTABICHHBIN
no Buay u tumy cxem B coorBerctBuu ¢ ['OCT 2.701-2008. Bce
HAJIITMCH BBIMOJHUTD mipudToM B coorBeTcTBUM ¢ ['OCT 2.304-81.
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Ipumepwvl 6apuanmos 3a0anuii u 6bINOJIHEHHBIX NO HUM PAOOM OaAHb
Ha pucynkax A.1, A.2, 4.3, A.4.

HaumeHobaHrue us3denus: [lpuemHUK me/1eBU3UOHHBIU 0GHOKAHA/IbHbIU.

W 2 —( & —( 8 )—(12)—(16
1 3 S 9 13 1)
6 (10) 14
L (1 15
W - aHmeHHa
[To3uyuoHHoe
0003Ha YeHue -
HaumeHobarue ycmpoucmba llpumeyvaHue
Ha BapuaHme
cxeMsl
1 Yeunumerns Bsicokou vacmomsl
2 [emepoduH
3 Cmecumerb
4 OepaHu4ume/b Yro 6 madnuye A.2
5 Ycunumes npomexymoyYyHoOU Hacmomsl
6 Cenekmop umny/bcob cuHxpoHuzayuu
7 [eHepamop cmpo4Hou pas3Bepmku
8 [lpeodpa3obamesb 4acmomsi Yro 6 madnuye A.2
9 Lemekmop
10 [eHepamop kadpobou pa3Bepmku
11 BbixodHou kackad cmpoyvyHou pa3bBepmku
12 Yeunumesb HuU3koU Yacmomsl
13 Yeunumerns BudeocuecHanob
14 BbixodHou kackad kadpobou pa3zbepmku
5 BbicokoBobmHeiu Beinpsimume/is Yro 6 madsuye A.2
16 [pomkozoBopume b
17 MoHumop

Pucynok A.l - [Ipumep BapraHTa BBIIIOJIHEHHOTO 3aaHUs
«CxeMa anekTpudeckast CTpYKTypHas)»
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Pucynok A.2 — Ilpumep BbINOJHEHHOTO 3a1aHus «Cxema 3/eKTpruuecKast

CTPYKTYpHasi»
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HaumeHoBaHue

u3denus:

cma§Uﬂuaamopa HanpsxeHus.

[lpomexymo4HsIU

kackad

uMny/ZbCHozo

9.1k
(2N
~

< x3
D1.2
11
5 - da3a &
K - KONNeKMop 2 7
3 - 3Mummep
1.2k
()
\
bykBeHHo- Ao Ne YrO
no3uLUoHHoE HaumernoBaHue, mun maoauysl 6
0003HavYeHue ! [FOCT Ha Yo
Bapuanme 3/71eMeHma U nyHkm | madauye
Ha vap 6 rocTe | A1
CXeMbl
C KoHdeHcamop K30 2.728 - 74 4, nt 3
DA OcHoBHoe none K140Y/2 | 2. 743 — 91 20
D11 D12 YempoucmbBa K561/1A 7 2.743 - 91 20
L lpoccens [P 10A 2.723 - 68 2, n8 10
R1 .. R?7 Pesucmopsi (2-14 2.728 - 74 1 nt 11
VD1 VD2 Huoder K[l 510A 2.730 - 73 5 nt 25
VTT .. VI3 | TpaHzucmopsl KT 3012 2.730 - 73 7 nl 29
VT4 TpaHsucmop KT 907 2.730 - 73 29

Pucynok A.3 — [Ipumep BapuaHTa 331aHUA
«Cxema 31eKTprudecKas IpUHIUIINAIbHAT
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Pucynok A.4 —IIpuMep BbINOJTHEHHOT0 3a1aHus «CxemMa 3JeKTpuyecKas

NpUHIUIHANIbHASAY. B nepeune snemenmos sanucvisarom I OCT na uzoenue. B

yueonom 3aoanuu Homep 1'OCTa ne ykazvieameo.
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Tabmuma A.1 — YcinoBHble rpadudyeckre 0003HAYCHHS B CXEMaX dJIEKTPUUECKUX

MPUHIUITHAIIBHBIX
byrber- [paguyeckoe Homepa
Ha3BaHue Hoe Pa3mepsi
0003Ha4eHUe rocr
3/1eMeHma 0003Ha4e Yro snemernma
3/1eMeHma Ha YIO
-Hue
3.1
1T -
pOMKO BA :Eq = =
eoBopumeib =
“0 |6 2741 -
4.0 68
2 TenegoH BF :EI 0 =
5.0]
3 Kowdexcamop _H; o
HepezayaupyeMsiu
1.5
4 KondeHcamop ||¢” )
peaynupyemsiu |
c i f 2.728 -
1h
5 KoHndeHcamop o
nodcmpoe YHbIU |
(R
6 KowdeHcamop 4{ |+ - +
3/1eKMpo/IUMUYecKuU « >
a7
CMOYHUK G _I |
numaHus — = 2342 -
4.0 68
8 bamapes GB _I }; Y 1.0
aKKYMY/simopHa s | l
9 Kamywka VYL
uHdykmubBHocmu
L 2.123 -
_— 68
10 Apoccens YTV
R=15 . &
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[Tponomxenue Tadauinl A.l

bykBeH-
[paguyeckoe Homepa
Ha3BaHue Hoe Pa3mepsi
0003Ha4YeHue rocr
3/71emMeHma 0003Haye Y0 3nemenma
3/71eMeHma Ha Y0
-Hue
17T Pe3ucmop e 10.0
NOCMOSIHHbIU
12 Peocmam gt i
R 20
13 Pezucmop 5 _
nodcmpoe 4HbiU < | '
P — 2.128 -
10.0 h
14
FU
[lpedoxpaHume b _E_
4.0
15 [lomeHyuomemp RP ‘|£[ —
4.0 20.0
16  Bbiksoyamens 'z
. SA °
0dHONO/IOCHbLIU —/— 6.0 ﬂ
1.0
17 a) Beikwqamens J]L 300 i
KHONOYHBIU € o 2 255 _
; L =
3aMbIKaWuM — 60 rA
KOHMAaKMoM <B :
d) Buiknwoyames 3.0
KHONOYHBIU €
pa3MbIKAHOW UM
KOHMakmoM
18 TpaHcgopmamop T
2.136 -
68
19 [lbe3o3nemeHm BG
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[Tponomxenue Tadauinl A.l

bykBeH-
HasBanue Hoe lpaguyeckoe Pasmeps! Homepa
odo3Haye | 0003Ha4yeHue [0CTob
3/71emeHma Yro snemexma
-HUE 3/1emeHma Ha Yro
20 Mukpocxema D 2. 143 -
DA — I 91
=12.0
c=5MM
21 Kamywka |
cas, yenpoicnto, | ¥ | 5| e
pene | 6.0 13
22 [lyckamesb KM 120
23 /lamna 6.8
HakanubaHus H ( ) ' ' 2.132 -
ocBemumesbHas u @ 68
Cu2Ha/bHas
4.5
24 CmadunumpoH ALQ* < S
VD 2.0
25 fuod —— 2 -‘.%
26 TyHHEbHbIU _Q*
duod VO = 2730 -
2.0
—= : 13
$10.0
N e
27 (6emoduod % N /)@
28 TpuodHsiu .
He3zanupaemsiu ~ ] ﬂ
mupucmop ¢ VS J EI

ynpabaeHuem no
kamody
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[Tponomxenue Tadauinl A.l

bykBeH-
[ H
Ha3BaHue roe pagueckoe Pa3mepsi orepa
0003Haye 0003Ha4YeHue [0CTob
3/71emMeHma Y0 3snemeHma
-Hue 3/71emMeHma Ha Yo
29 TpaH3ucmopsl -
| =
) 5
a) mun p-n-p - 2730 -
73
3.0
&) mun n-p-n
30°
30 KoHmakmei
a) pazdopHoe ?1.5..2
—O0—0— : #15. 2 2.155 -
coeduHeHue XT D
——o— Tk
0) HepaszdopHoe
coeduHeHue
o« mﬁ
oPNYE, | | 90° 2,751 -
3a3eMNeHHbIU - — 13
kopnyc |
B 5..10

Tabnuia A.2 — YcinoBHbie rpaduyeckue 0003HAUYCHHS B CXeMax JICKTPUUECKHUX
crpykrypHbix (TOCT 2.737 — 68)

HaumeHobBaHue

Yenobro-epaguyeckoe odo3HayveHue no

rocr 2.737 - 68

1 Yempoucmbo

|
10
|

|
10

2 [eHepamop

(12x12mm)

3 [Ipeodpazobameib
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[Tponomxenue Tabauinr A.2

HaumeHobBaHue

Yenobro-epaguyeckoe odo3HaveHue no
rocrT 2.737 - 68

4 Ycunumens

5 @unbmp

6 Modysnamop

| >
Q

I (12x30Mm)

7 AmmeHwamop

8 YempoucmbBo nepedanwuwee

- [ 3
v unu
9 YempoucmbBo npuemHoe
— L
* unu
10 ['eHepamop nuo000pasHbIx G
K0/1edaHul PN
11 [eHepamop NpsiMOYe0/1bHbIX G
uMny/bcob —
12 ['eHepamop cuHycouda/ibHbix f i
Ko/1e0aHUU G|
S~

13 ['eHepamop wymob

14 Beinpsmume /b

N
15 YmHoxumenb 4acmomsi f
nf
16 flenumesb Yacmomsl £ /
n
17 UhBepmop umny/bcob =
LI
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[Tponomxenue Tadauis! A.2

Yenobro-epaguyeckoe odo3HaveHue no

HaumerobBaHue FOCT 2737 - 68
18 llpeodpa3oBamesb ¢a3obsiu o,
&4
19 llpeodpa3oBamesb xoda Ry
il I
20 Ycunumess ¢ peeysnupobBaHuem A
ycuneHus D
21 Qusabmp BepxHux yacmom
T~/
Y
22 ®unsmp nosocobou ~
NS
Ve
23 BeipabHubamerb
e/
24 /luHus 3adepxku —
At
25 ®a3zobpawamess
P
26 [lpeodpa3oBamesb nocmosiHHo20 —
moka .
27 [lpeodpa3oBamesb nocmosiHHO20 —
moka B8 nepemMeHHbIU I~
28 ®usbmp HUXHUX 4Yacmom ~
N
29 Komnpecco,
P P ~
30 Modynamop mesneepagHsiu N
x>
31 OzpaHudume/ib MaKCcuMa/ibHbiX
HanpsxeHuu %
32 [lpeodpa3zoBamenb 4acmomesl f7
f2
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Ipuiaoxkenue b

Bapuanrts! 3aganus «CxeMbl JJIeKTPUYecKue» - JucT 1
«Cxema 3J1eKTpHYeCcKasi CTPYKTYPHAasD?,
«Cxema iekTpu4eckas GyHKIMOHAIbHAS»

Bapuanr 1

Cxema anekTpuueckas (pyHKIIHOHAIbHAS
HaumenoBanue nznenus:

Pezynamop
%)
) 3
S}
[
) S
7/ 5 3 / Cg S ‘é’"‘
S 0—@ & & % =
S - L @) S S
S Z s
N —] 9) < Q
SIASS /
2 s Ia o
S X 2/
& 2
DR 6
SE Lo
S 2
[lo3uyuoHHoe
0003HaYeHUE HO HaumeroBaHue [lpumeyarue

6GPUGHI778 CXEeMbl

/loeuveckuld 3n1emeHm U/IN

2, 4 bnok BpemeHu Ha omnyckaHue
3 bnok BpemeHu Ha cpadamsiBaHue
5 6 /loecuveckuu 3n1emeHm N-HE
7 /loeuveckuu 3nemeHm U
8 [lpeodpa3obamerb Yro 6 madnuye A.2
9 bnok ¢azobozo ynpabrerus
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Bapuanr 2

CxeMa anieKTpruecKas CTpyKTypHast
HaunmenoBanue uznenus:
Kadpobas pa3bepmka u BsicokobobmHbiu Beinpamumens ybemHozo

menebBu3sopa

BoicokoBoabmubia BeinpamMumens

/D 9008
\/ K 3nekmpodam
N\ 6kB (" yumeckona
)
Om GMH/IUH?deOé‘O K 5/]0;(51 yBemHocmu
cesekmopa /7\7 /6\
ST (N
N 25«B Ko 2-my 3nekmpody
@ KUHeckona
K mpeyzoabHuky cBedeHus
(8 } K oc
&)
KadpoBas KadpoBas pazBepmka K dnoky ApkocmHo20 KoHmMpacma
CUHXpOHU3QUUA @ @ @) Ha cxeMme cauweHud
o\ \‘
K mpeyz0abHUKY
@ cBederus
(N
[To3uyuoHHoe
0003Ha4eHUe Ha HaumeHoBaHue ycmpoucmba [lpumevaHue
6apuaHme
1 CmpoyHas pa3bBepmka
2 Jadawwuu 2eHepamop Yro 6 madnuye A.2
3 JImmummepHsiu noBmopume b
4 Beinpsmumens yckopswwezo HanpsixeHus | Y10 6 madsuye A.2
Beinpsmume/ib @okycupyroweco
5 P pokycupyru Yro 8 maduye A2
HanpsxeHus
6 BeicokoBobmHsiu Beinpsmumeib Yro 6 madnuye A.2
7 Cmadunuzamop Bsicokozo HanpsxeHus
8 Koppekmop nodywkoo0pa3Ho2o UCKAXeHUs
9 BeixodHou kackad
10 Yeunumesns umnysscob cbedeHus Yro 6 madnuye A.2
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Bapuanr 3

CxeMa anieKTpuuecKas CTpyKTypHas
HaunmMeHnoBanue uznenus:

[lepedarwwas cucmema ybemHozo meneBudeHus

£, & ;
( 7> //_ /?\EY (6) @ noAH
N\
5 £l g, E,  unuE

[lo3uyuoHHoE
0003HaYeHUe Ha
B6apuaHme cxemsbi

HaumeHobaHrue ycmpoucmba

[lpumeyarue

1

[lepedarwwas kamepa

2 Kodupyrwwas mampuya

3 Husko4acmomHoe npedsickaxeHue

4 JN1eKMPOHHbIU KOMMYMAmop Yro 6 madsuye A.2
5 /luHusa 3adepxku Yro 6 madnuye A.2
6 (mecumens 1

7 (uHxpoeceHepamop

8 Kommymamop ¢a3ssl nodHecyuweu

9 bunbmp Yro 6 madnuye A.2
10 (mecumens 2

11 BbicokoyacmomHoe npedsickaxeHue

2 YacmomHsiu Modysamop Yro 6 madnuye A.2
13 AMNAUMYGHbIU 02paHu4Yume/Ib Yro 6 madnuye A.2
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Bapmuanr 4

Cxema anekTpudeckasi GyHKIIMOHATbHAS
HaumenoBanue uznenus:

H3MepeHue BXOOHBIX MOKOB U pasHocnu BXOOHBbIX MOKO8 onepayuoOHHbIX

yeunumerneti (0OY)

®)

a

a,

&4
&
@ Usz
o

[To3uyuoHHoE
0003Ha4YeHUe Ha
BapuaHme cxemsi

HaumeHoBaHue

[lpumeyaHue

R1 - R5 Pe3sucmopsi Yro 6 maonuye A.1
SAT - SAZ YempoucmbBo kommymayuu
Gl - G2 ['eHepamopsi Yo 6 madnuye A2
DA [lpobepsiemsiu OY
0s YempoucmbBo Bsidopku u xpaHeHus
py M3mepume/ib NOCMOSIHHOZ20

HanpsaxeHus
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Bapuanr S

CxeMa anieKTpuuecKas CTpyKTypHas
HaunmMeHnoBanue uznenus:

[lepedarwwas Yacms cucmems ybemHozo mesnebudeHus

£, L

—

T

(

—

T\

(™)
-©

m
> C?

EHO)?H
9

Coo

A

[lo3uyuoHHoe
0003HaYeHUe Ha -
HaumenoBaHue ycmpoucmba [lpumeyaHue

BapuaHme cxemsi
1 [lepedarwwas kamepa Yro 6 madnuye A.2
2 Kodupyrwwas mampuya
3 banaHcHbIu MOGynsamop Yro 6 madnuye A.2
4 (dbuz 90°
5 /luHusa 3adepxku Yro 6 madnuye A.2
6 banaHcHbIu Modynamop Yro 6 madnuye A.2
7 (dBue 1 - 180° u kommymayus
8 [eHepamop nodHecyweu Yro 6 madsnuye A.2
9 (mecumens
10 (uHxpozceHepamop
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Bapuanr 6

CxeMa anieKTpuuecKas CTpyKTypHas
HaunmenoBanue uznenus:
Mukpocxema K14 79P2

K1749P2

b
@ O _U&ux

12
O Uﬁeix

I
10 - Pezynupobka ycuneHus

1m I
Lo 1 - Bxod umn. cmpok

! I
[ 4
o4 5006 9008 o3
Bxod APY Peeynupobka Kouwmyp Odwud
APY
[To3uyuoHHoe
0003Ha4eHUe Ha -
HaumeHoBaHue ycmpoucmbBa [lpumeyaHue
6apuaHme
/ Z’guxzume/lb npoMexymo4Hou 4Yacmomsl 1- Yro 8 madnuue A2
2 Pezynupyrwwuu ycunumesb Yro 6 madsuye A.2
3 :://;U/Iume/lb NpoMexymo4Hou 4acmomsl 2- Yro 8 masnuue A2
4 [lopoeobBsiu ycunumeb Yro 6 madnuye A.2
5 HL:U/IUIDE/II: NpOMEXYmoYHOU Hacmomsl 3- Yro 8 masnuue A2
uu
6 Lemekmop
7 OzpaHu4umesb Yro 6 madsuye A.2
8 [lpedbapumenbHsiu Budeoycusumeb Yro 6 madnuye A.2
9 KomneHcayuoHHas cxema
10 ®asouHBepmop Yro 6 madsuye A.2
11 Knwyebou ycunumesb Yro 6 madsuye A.2
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Bapmuanr /
Cxema snexTpuyeckas (GyHKIIMOHATbHAS
HaumeHnoBanue uznenus:

brok uzmepenus kosghguyuenma ycunenuss onepayuoHHuIX ycunumeneu u
KOMNOPAmopo8 HanpsrHceHus

&,

A
a (a1 4
‘G;(G_g}) @ ~‘; D
Ug, ke

[lo3uyuoHHoe
0003Ha4YeHUe Ha
HaumeHoBaHue [lpumedaHue
BapuaHme cxemsi
R1 - R6 Pesucmopsi Yro 6 madruye A.1
1y HcmoyHUKU NOCMOSIHHOZ0
HanpsixeHus
DA [lpobepsiemsiu OY u KH
0s Yempoucmbo Bsidopku u xpaHeHus
A BcnomozamensHoe ycmpoucmbo
oanaHcupobku
PVI - PV3 W3mepumeu nocmosiHHO20
HanpsixeHus
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Bapuant 8

Cxema anekTpudeckasi GyHKIIMOHATbHAS
HaumenoBanue uznenus:

H3zmepenue
ycunumeneu

HANPASICEHUA U 2.0.C. cmewerus  HyJiA

()

a,(a,/

A
& /ﬂj/ >

D
(%
@ ala/
&2

onepayuorHbvlx

07/02/ 1
Yp
4
@ g
[lo3uyuoHHoE
0003Ha JeHUe Ha HaumeroBarue [lpumevarue

5[1/.7UGHI77&' CXEeMbl

R1 - R5 Pesucmopsi Yro 6 madnuye A.1
SAT - SAZ YempoucmbBo kommymayuu
13 Hcmo4HUKU NOCMOSHHO20
HanpsxeHus
PVI - PV3 H3mepumeiu nocmosiHHO20
HanpsxeHus
DA [lpoBepsiemsiu OY
2 BcnomozamesbHoe ycmpoucmbBo

oanaHcupobku
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Bapuanr 9
Cxema anekTpudeckasi pyHKIMOHATbHAS
HaunmMeHoBaHMe M3€NHSA:

VIIT c nepenocom cnekmpa uacmom cucHala

/m

(2357 16)

U
by U;

Ur

7

:U Obix D

[lo3uyuoHHoE
0003Ha4YeHUe Ha
B6apuaHme cxemsbi

HaumerobBaHue

[lpumeyaHue

1 (ueHan Ha Bxode

2 Modynsamop dasaHcHsIU Yro 6 madnuye A.2
3 Yeunumerns Yro 6 madonuye A.2
4 [eHepamop Yro 6 madnuye A2
5 Lemodyssmop danaHcHsIU

6 buremp PHY Yro 6 madnuye A.2
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Bapuant 10

CxeMa anieKTpuuecKas CTpyKTypHas

HaunmenoBanue uznenus:

Yempoucmbo ynpabreHuss mopMoXxeHUEM 4acmomHO-pegyiupyeMoco
3nekmponpuboda.

Ur @' f Kk dBuecamenrw
—(e- ©
(7)
L
@ g
[To3uyuoHHoe
0003Ha4eHUe Ha
B6apuaHme HaumeHoBaHue ycmpoucmba [lpumeyarue
cxeMsl
1 llynem ynpabreHus
2 Knwyebou 31emeHm
3 Jadam4uk
4 ®opmupobame b Yro 6 madonuye A.2
5 [lpeodpaszobamenr Yacmomesl Yro 6 madnuye A2
6 bnok ynpabreHus HanpsixeHuem
7 bnok ynpabreHus dacmomsi
8 Cucmema ynpabreHus
9 Komnopamop
10 lamyuk
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Ipuiaoxkenue B

Bapuanrts! 3aganust «CxeMbl JJICKTPUYECKUE» - JTUCT 2

«Cxema JIEKTPUICCKadA IMIPHHIUIIHAJIbHAS)

Bapuant 1
Cxema sieKkTpudeckast IpUHIMITHATbHAS
HaunmenoBanue wznenusi: BsinpsmumessHoe ycmpoucmbo

D O|C

T VD1.VD

DA1

R2
r
bykbeHHo- Ao Ne Yo
nosuuuorroe HaumeroBa+ue, mun madnuysl 6
o0o3HayveHue ' FOCT Ha Yro
wa Bapuanme 3/1emMeHma U nyHKm | madauye
6 [0CTe Al
CXxXeMsl
1 KoHdeHcamop K76 2.728 - 74 4, nl 3
(2 KoxdeHncamop K50 2.728 - 74 4, nt 3
(3 KoHdeHcamop K30 2.728 - 74 4, n1 3
DAT Mukpocxema KP142EH26 | 2.743 — 791 20
R1 Pesucmop (2-23 2.728 - 74 1 nl 11
R2.. R4 Peszucmop (2-14 2.728 - 74 1 nt 11
R5 Pesucmop (113 2.728 - 74 1 nt 11
VD1..VD4 Auodsr KA510A 2.730 - 73 5, nt 25
r TpaHcgopmamop HINC 2.723 - 68 2, nl6 8
322.678 33
VT1 Tpaxsucmop KT 3117 b 7 n 29
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Bapuanr 2
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS

HaunmenoBanue u3nenusi: Peeynsmop HanpsxeHus

bykberHo-

fosuUuorroe HaumeroBaHue, mun mab{\//;u bl Ne 9106
0003Ha YeHuUe ' [0CT Ha Y970 4 madauye
g Bapuanme 3/71emMeHma U nyHkm B A7
P rocTe |
CXEeMbl
C1 2 KoHdeHcamop K-50 2.728 - 74 4, nt 3
DA Mukpocxema 2743 - 91 20
KP142EH2b
DAZ Mukpocxema K554KAR | 2.743 - 91 20
R1.R7 Peszucmop (2-23 2.728 - 74 1 nl 11
RE8 Pesucmop (2-14 2.728 - 74 1 nl 11
R9 Peszucmop (2-23 2.728 - 74 1 nt 11
RP [lomeHyuomemp ([13 2.728 - 74 1 n4 5
VD Auod KAZ227A 2.730 - 73 5 ni 25
r IpaHcgpopmamop 2.723 - 68 2, nl6 18

T1IHZ247-122/220-50
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Bapuanr 3
Cxema siekTpudeckast IpUHITMITHATbHAS
HaunmenoBanue wznenus: /lopoeoboe ycmpodcmBo u ycusumens

Ab
! F"
pp1 | D02 pp3 126 T
2 i / 22K «
7 13 2 & { 4 5 _( ) S @D |
] ¢ @ Vv
1 | 4 |t 9
K561A9 | KS6/E9  K56/1C2 ' L
s
o @) |
2200H - _ _ _
bykbeHHo- Ao Ne Yo
nosuuuorroe HaumenoBaHue, mun maoduysbl 6
oJ0o3HaveHue ' FOCT Ha Yro
wa Bapuanme 3/1emMeHma U nyHKm | madauye
6 [0CTe Al
cXxXeMsl
1 KoHdeHcamop K-10 2.728 - 74 4, nl 3
oD1 Mukpocxema K56/1A9 2743 - 91 20
Dbz Mukpocxema K56/IE5 2.743 - 91 20
DDz Mukpocxema K56/1C2 2.743 - 91 20
R1.R4 Pesucmops (2-23 2.728 - 74 1 nl 11
R5 Peszucmop (2-14 2.728 - 74 1 nt 11
R6.. R7 Pesucmops (2-23 2.728 - 74 1 nt 11
VD1, VD2 Auoder KA510A 2.730 - 73 5, nt 25
r TpaHcgopmamop HINUC | 2.723 - 68 2, nl6 18
322.678
Vit Viz Tpansucmopel KT 3117 b | 2.730 - 73 7 nl 29
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Bapuanr 4
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS
HanmMeHoBanue uznenusi: Bsinpsmumesis

X1

Lens Kou

Bxo—~ | & — T
Pez V-0'| 9

08wuu 1

Bx1 3

Per V-0 | 2 —‘

S
bykBerHHo- Ao Ne Yro
fo3ULUOHHOE HaumeHoBaHue, mun maonuysl 6
0003Ha4eHue ' roCT Ha Yro
g Bapuanme 3/71eMeHma U nyHkm | madauye
P 6 10CTe | A1
CXEMbl
1 KoHdeHcamop K50 2.728 - 74 4, nl 3
(2 KoHdeHcamop KM6 2.728 - 74 4, nl 3
(3 (4 KoHdeHcamopsl K50 2.728 - 74 4, nl 3
DA Mukpocxema KP142EHZ6 | 2.743 — 91 20
R1 Pezucmop ([13-14 2.728 - 74 1 nt 11
R2 Pesucmop (2-23 2.728 - 74 1 nl 11
R3 Peszucmop (2-14 2.728 - 74 1 nt 11
R4 Pesucmop ([13-14 2.728 - 74 1 nt 11
R5, R6 Pesucmops (2-23 2.728 - 74 1 nl 11
VD1 VD2 LNuodel Kf] 227A 2.730 - 73 , nl 25
VD3 (6emoduod A/IC 331A 2.730 - 73 9 n? 27
VT1 TpaHsucmop KTB 17 B 2.730 - 73 7 nl 29
r TpaHcgopmamop  TTII1 2.723 - 68 2, nl9 18
247-127/220-80

65



Bapuanr S
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS
HaumenoBanue uznenusi: Cucmema makmoBod cuHxpoHusayuu (¢pazmerHm)

o1

-

D21

D22

@
5
100mMkK

100mk

(5
D,
DA1
L
J >
Uro—f, _T
U2 o x
S (R7?
Xx
RS
=

1 Peszepb D1.1; D1.2; D3.4.

bykbeHHo- Ao Ne Yo
f103UUUOHHOE HaumeHoBaHue, mun maouysl 6
0003HaYyeHue ’ [OCT Ha Yro
g Bapuanme 3/1eMeHma U nyHkm | madauye
P 6 rocTe | A1
CXeMbl
C KoHndeHcamop K50 2.728 - 74 4, nl 3
o1 Mukpocxema KP142EHZ6 | 2.743 — 91 20
D2.1.. D33 | Mukpocxema K561/1A7 2.743 - 91 20
DA1 Mukpocxema K1409412 | 2.743 — 91 20
R1 .. R7 Pesucmops (2-23 2.728 - 74 1 nl 11
VD Huod K[l 510A 2.730 - 73 5 ni 25
VT TpaH3ucmop KT31176 2.730 - 73 7 nl 29
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Bapuanr 6
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS
HaumenoBanue uznenus: Cucmema makmoBold cuHxpoHuzayuu (¢pazmerm)

/h DAT D11
4 1

&H
£~

100k
X

D12 =
1 1 9 v
L]
02.2 DA2
- U 4
2‘ h@D 4 id ‘_j > |
(7 1 023 |2 5 (r7
X
$(2) GRS T L S
~ 6 N
X N
S
(’5) S

— 1. Peszepb D13; D1.4; D2.4.

bykbeHHo- Ao Ne YO
nosuuuorroe HaumenoBaHue, mun maoduysbl 6
o0o3HayeHue ' FOCT Ha Yro
wa Bapuanme 3/1emeHma U nyHkm | madauye
6 [0CTe Al
cXeMsl
C1 2 KoHdeHcamopsl K50 2.728 - 74 4, nl 3
D11.. D23 | Mukpocxema K561/1A 7 2.743 - 91 20
DA1 DAZ Mukpocxema K1409412 | 2.743 - 91 20
R1 .. R?7 Pesucmops (2-23 2.728 - 74 1 nt 11
VD luod KA 510A 2.730 - 73 5, nt 25
VT TpaH3ucmop KT3102 2.730 - 73 7 nl 29
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Bapuant 7
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS
HaumenoBanue uznenus: Cucmema makmoBold cuHxpoHuzayuu (¢pazmerm)

\
1 D11 5 D2.1
1 |, 7 ]
2 <9_—| 4 G—e uz.' @
[ | ~
D12 &
3 — 10 bz.3 k5 2,2MKk
1 & 1 10
> —
x
D2.1 S @ D2.4
7 : ( 1 = 7 180k
1@ 1 |13
S @) 6
S S K =
7]
VT

3

1. Pesepb D1.3; D14,

bykbeHHo- Ao Ne YO
f103UUUOHAOE HaumernoBaHue, mun maonuybl 6
0003HaYeHue ' FOCT Ha Yo
wa Bapuanme 3/1eMeHma U nyHkm | madauye
6 [0CTe Al
cxXeMbl
C KoHndeHcamop K50 2.728 - 74 4, nl 3
D11.. D24 | Mukpocxema K561/1A7 2.743 - 91 20
R1 .. R7 Pesucmops (2-23 2.728 - 74 1 nt 11
VT TpaHsucmop KT31176 2.730 - 73 7 nl 29
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Bapuant 8
Cxema aiiekTpuyecKasi IpUHIMIHATBHAS
HanmMeHoBanue n3nenusi: (ucmema CUHXpOHU3AUUU NO Hecyweu

. 2

] 011 D21
— 1 |; 1
; S I
—
D1.2 D2.3
4 5 3
A K 1
z 4
@
5 D2.3
3.6k
—@— | [}
6
1 Ok
] *
VT . DA3 D2.4
K K
7 > " 12 «
6 g S
: - () €
5 0
o—
= x
] ~ S
SO
1. Peszepb D1.3: D14.
bykbeHHo- Ao Ne YrO
nosuutorroe HaumenoBaHrue, mun maoduysbl 6
0003Ha4YeHue ' FoCT Ha Yro
wa Bapuanme 3/1eMeHma U nyHkm | madauye
6 [0CTe Al
CXEeMbl
C KondeHcamop K50 2.728 - 74 4, nl 3
D11.. D24 | Mukpocxema K561/1A 7 2.743 - 91 20
DA3 Mukpocxema K1409412 | 2.743 — 91 20
RT .. R4 Pesucmopsl (2-14 2.728 - 74 1 nt 11
VD fuod KA 510A 2.730 - 73 5 nt 25
VT TpaH3ucmop KT31176 2.730 - 73 7 nl 29
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Bapuanr 9
CxeMa sneKTpudecKast IpHHIUITHATbHAS
HaumenoBanue w3nenus: (ucmema makmoBou cuHxpoHusayuu (¢ppazmerm)

DA2
l> X5| Uens Adpec
1 | Beixod 1| Buixod 1
— 2 | Bbixod 1| Beixod 1
0,1
©
0,1
-
bykBeHHo- Ao Ne YO
nosuauorroe HaumenoBaHue, mun maoduysl 6
0003Ha4yeHue ' [OCT Ha Yro
g Bapuanme 3/1eMeHma U nyHkm | madauye
P 6 rocTe | AT
cxXeMsl
1. C6 KondeHcamop RM6 2.728 - 74 4, nt 3
DAT DAZ Mukpocxema K1409412 | 2.743 — 91 20
R1 .. R1Z Pesucmops (2-23 2.728 - 74 1 nl 11
RP llomernyuomemp ([13-44 | 2.728 — 74 1 n64 5
24 Tpaxsucmop KT3102 2.730 - 73 7 nl 29
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Bapuant 10
Cxema siekTpudeckast IpUHITMITHATbHAS
HanmenoBanue w3nenusi: BxodHoU kackad umMny/bCcHo2o cmaduau3zamopa

bykBeHHo- Ao Ne YO
f103UUUOHAOE HaumernoBaHue, mun maouybl 6
0003HaYyeHue ’ FOCT Ha Yro
g Bapuanme 3/1eMeHma U nyHkm | madauye
i 6 rocTe | A1
cxXeMbl
C1.. C4 KoHdeHcamopsl K50 2.728 - 74 4, nl 3
DA Mukpocxema K1409412 | 2.743 — 91 20
R1.. R6 Pesucmops (2-23 2.728 - 74 1 nt 11
VD1 VD2 Huodel K[l 522 2.730 - 73 5 ni 25
VD3, VD4 Luodsr KC170[] 522 2.730 - 73 5 n4 25
VTT.. VI3 | TpaHn3sucmopsl KT3102 2.730 - 73 7 n 29
FU [lpedoxpaHumeb 2A 2.727 - 68 3, n2 14
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Hpuiaoxkenue I
(cnpaBo4YHOE)

BykBeHHbIEe KOIbI HEKOTOPBIX BU/I0B 3JjieMeHTOB 1o 'OCT 2.710-81

Tabnuma I'.1 - BykBeHHbIE KOJIbI HEKOTOPBIX BHJIOB 2JIEMEHTOB

B -
Tep- AByxX
Bas Oyx-
['pynina BUAOB 351eMEHTOB [Ipumepbl BUIOB 3J1EMEHTOB BEH-
OykBa .
HBIN
KOJa
KOJI
A YerpoiictBo (00miee Ycunurenu, nazepsl, Ma3epsl
0003HaYCHNE)
[IpeobpazoBarenu ['poMkoroBOpUTEITH BA
B NeKTpuueckux BennduH B | Tenedon (kancysp) BF
HEIJIEKTPUUYECKHUE U Muxkpodon BM
naooopot, AL, TTAII 3BYKOCHUMATEh BS
C Konnencaropsl
NC ananorosas DA
NC mudposas DD
CxeMbl MHTETpaJIbHBIE, .
D VY CTpoilcTBO XpaHeHUs DS
MUKPOCOOPKH
uH(popMauu DT
Y CTPOUCTBO 3aI€PKKH
HarpeBarenbHblil 251EMEHT EK
E DNeMEHTHI pa3Hble
Jlamna ocBetuTenbHas EL
Pazpsannuku, DJIEMEHT 3alUThI IO TOKY FA
F IPEAOXPAHUTENH, IIpenoxpaHuTeNb IIIAaBKAN FU
YCTPOMCTBA 3aIIUTHI DJIEMEHT 3allUThI 110 HanpsikeHuo | FV
G I'eneparopsl, ucroynuku | barapes GB
MUTaHUS
H YcerpoiictBa uHAMKauuu U | UHAMKATOp CUMBOJIBHBIN HG
CUTHAIIU3AIIH
Pene TokoBoe KA
K Pene, KoHTaKThI
Pene HanpsxkeHust KV
L Karymku nHAyKTUBHOCTH,
JPOCCENH
M JBurarenu
Ammnepmerp PA
CueT4ynK UMITyJIbCOB PC
YacToromep PF
P [Tpubops! u3mepurensueie | OMmeTp PR
N3meputens BpeMeHu neuctBus, | PT
qachl
BoapTmeTp PV
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[Tponomxenue TadauIb 2

I1ep- Hpyx-
Bas Oyx-
Syxea ['pynma BuOB 371EMEHTOB [Tpumepsl BUIOB DIIEMEHTOB BEH-
Ko HBIN
KOJ
BrikitouaTenu B CWIIOBBIX | BeikitoyaTesnb aBTOMaTUu4eCcKHit QF
Q TETISIX
Tepmopesucrop RK
R PesucToph! [ToreHumometp § RP
HIyHT n3MepUTEIbHBIN RS
Bapucrop RU
Brikirouarens, mepexiaodarens SA
S YcrpoiicTBa Brixiirouarens KHOMOYHBIN
KOMMYTaI[MOHHbIE Brikitouarens aBTOMaTH4ECKUN SB
SF
TpanchopMaTOpbL, TpancdopmaTop Toka TA
T TpancdopmaTop HanpsiKEHUS TV
aBTOTpaHC(HOPMATOPHI
Mopynsarop UB
JleMoaynsitop UR
JluckpuMuHaATOP Ul
U YcrpoiicTBa cBsI3U IIpeobpazoBarenb qacToTHBIN, | UZ
WHBEPTOpP, TEHEpaTop YacTOTHI,
BBITIPSIMUTEITb
Huon, ctabuIuTpoH VD
[TpuGopsr [Tpubop 37€KTPOBAKYyMHBII VL
V AJIICKTPOBAKYYMHBIE, Tpanzuctop VT
MOJTYTIPOBOHUKOBEIE Tupucrop VS
W | Jlunuu u snementsl CBY | AHTeHHa WA
KonTakT cKOMB31IMin XA
ITeIps (BHIIKA) XP
X Coenunenust KoHTakTHeie | ['He3m0 (po3eTka) XS
CoenuHeHne pa300pHOE XT
CoeauHeHne BBICOKOYaCTOTHOE XW
VYcerpoiictBa DIEKTPOMArHUT YA
v MEXaHUYECKHUE C
IIEKTPOMArHUTHBIM
IPUBOJIOM
Ve Y CTpOUCTBO OKOHEUHOE, OrpaHuuuTenb ZL
(buIbTPHI OuIbTp KBapLEBbIN ZQ
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Penakrop

Jlapuca SxoBneBHa Medoanrena

WuxeHepHas rpaduka
«CXEMBI DJIICKTPUYECKHUE)

YueOHOE 1ocodue
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