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Conep:xkanue

1. TPAONYECKAS PABOTA «3JIEKTPUYECKAS ITPUHIUIIN-
AJIbHAS CXEMA SJIEKTPOHHOI'O YV3JIA 5BM» 110 TEME
« CXEMBI T1IO CITEHUAJIBHOCTH» ..covvviiiiiiiiiiien .



1. TPAOUYECKAS PABOTA 110 TEME «CXEMBI 11O
CIIEHUAJIBHOCTH»

JJleKTPUYeCKasi MIPUHIUIIHAIBHAA CXeMa 3JIeKTPOHHOIO0 y3aa JBM

CoBpemeHHbIE TPUOOPHI UMEIOT Pa3IMYHBIC SIEKTPUUECKUE YCTPOMCTBA, IS MOSICHEHUS pa-
O0TBI KOTOPBIX COCTABIIAIOT 3JEKTpUYecKUe cxeMbl. CXeMbl HCIONB3YIOT NIPH NPOEKTHUPOBAHUH,
IUISL U3Y4EHHsI IPUHLIUIIOB pabOoThI, JUI U3TOTOBJICHUS, PEryJIMPOBKH, KOHTPOJS M PEMOHTA U3Jle-
Tui.

VY4eOHoil nporpammoii 1o paszaeny «TexHudeckoe yepueHue» MpeayCMOTPEHO BBIIIOJHEHUE
po¢eCCHOHATLHO-OPUEHTUPOBAHHON Ipaduueckoil paboTel «DieKTpudeckas NpUHIUNHAIbHAS
cXema» JJI CTYACHTOB TEXHHUYECKUX CIIELMAIIbHOCTEH.

Pabora mpenHa3zHaueHa 111 O3HAKOMIIEHUS CTYJEHTOB ¢ KiIacCU(pUKALMEH CXeM U OCHOBHBI-
MU NpPaBUJIAMH BBIIOJIHEHUSI YEPTEKEHU JIEKTPUUECKUX MPUHIUIHAIBHBIX cXeM y3i10B OBM nns
nociuenyoomeil pa3paboTky NeyaTHbIX MJIaT U cOOPOYHBIX YepTexXel, a Takke ohopMIIeHHUS TaOIHILL
IIEPEYHS JJIEMEHTOB.

1.1. Conep:xanue u opopmiaeHue padoTbl

Pabota (cxema W mepeveHb JIEMEHTOB) BhINoHsAeTCS Ha popmate A3 (297x420 mm) 1o dc-
KH3y WHAMBHIyalbHOTO BapuaHTa. OcHoBHas Haamuch odopmisiercss B coorBerctBuu ¢ ['OCT
2.104-2006 (¢popma I).

B rpade ocHoBHO# Haanucu «HamMeHOBaHME U3JENUs 3alMCHIBACTCS TOJTHOE HAUMEHOBA-
HUE y3J1a, cXeéMa KOTOPOTO H300pakaeTcs, MpU 3TOM, B cooTBeTcTBUU ¢ TpeboBanusmu ['OCT
2.109-73, HaMMeHOBaHUE 3alMCBHIBAECTCI B MMEHHUTEIBHOM IIafleK€ B EIUHCTBEHHOM 4ucie. B
HAaUMEHOBAHMSIX, COCTOSIINX WX HECKOJBKHX CIIOB, JOJDKCH OBITh MPSIMOW MOPSIOK CJIOB (CyIie-
CTBHUTEJIBHOE Ha TIepBOM MectTe). Huke HamMeHoBaHus mnumiercs: (paza: Cxema 3jeKTpuvecKas
npuHUMNuanbHas. Touku mocne obeux ¢pa3 He craBarcsa. ['padpr «O603HaueHUE MaTepuasay,
«Macca» u «Macmrad» He 3anonHstorcsa. OctanbHble Tpadbl 3aMONHIIOTCS aHATOTHMYHO TPEJIbl-
TYIIAM TpapUIeCKUM padoTaMm.

1.2. Buabl cxeM ¥ MX Ha3HAUYeHHE

Cxema — 3TO KOHCTPYKTOPCKHM JOKYMEHT, HA KOTOPOM C OMOIIbIO YCIOBHBIX IpapUuecKux
o6o3nauenuii (YI'O) c onpeneneHHON cTeneHbio MOpOOHOCTH pacKphIBA€TCs COCTAB, BHYTPEHHUE
CBSI3M U B3aMMOJIEWCTBHE OTIENIbHBIX y3JI0B, OJIOKOB U 3JIEMEHTOB M3zeius. CxeMbl ¢ pa3HOH cTe-
MEHbIO MOJPOOHOCTH U JICTAU3allUN BXOAT B COCTaB KOHCTPYKTOPCKON TOKYMEHTAllMU BCEX CTa-
il mpoekTupoBaHus. CXxeMbl 3HAYUTENBHO YIPOIIAIOT U300pakeHUe U3JeNUsl U 00JIeryaroT u3y-
YEeHHE €ro YCTPOWCTBA B ClIydyasiX, KOTJa HET HEOOXOJUMOCTH B U300pakKeHUH KOHCTPYKIIMU JieTa-
JIeH U3IIeIns.

B cootBerctBum ¢ 'OCT 2.701-2008 cxemsl IensTCs IO BUJAM U THIIaM C IPUCBOEHUEM UM
COOTBETCTBYIOMIETO Koja (Tadma.1.1). Kog cocTouT u3 CHMBOJIOB BHJIa M THTIA: TaK, CXe€Ma dJIEKTPHU-
Yyeckas CTPYKTypHas UMeeT koj I/, snekrpuueckas npuHiunuansias — 33. Ko cxembl 3amuchl-
BalOT B OCHOBHOW HAJANHCH B KOHIIE 0003HAUYEHUS JOKYMEHTa, 0JJ00HO, HapUMep, Kooy cOopou-
Horo ueptexka — Cb. [lepen u mocie koxa Touka HE CTaBUTCH.

Tabmuna 1.1

Buas cxem O0o3HayeHUs Tunel cxem O06o3HaueHUS
DNeKTpuyYecKue 2 CrpykTypHBIE 1
I'mapaBnuueckue r O yHKIIMOHAIbHBIE 2
IIneBMaTHueckue 17 [TpuHIIMTIMANBEHBIE 3
I'azoBbIe X (ToTHBIC)
Kunematuueckue K Coenqunenuii 4
BakyymHbie b (MOHTaKHBIE)




Oxonuanue tadi. 1.1

JlonyckaeTcst pa3pabarblBaTh COBMEILEHHbIE TUIBI cxeM. Hampumep, B CTPYKTypHOH MM
(YHKIMOHAIBHOM CXeMe OTAEIbHBIN ()ParMEHT MOXKET OBbITh BBINOJIHEH B BUJE [TOJHONW MPUHLUIN-
aJlIbHOM cxeMbl. EciM yKa3aHHBIX THUIIOB CXEM HEAOCTAaTOYHO JUIsl pa3pabOoTKU, IPOEKTUPOBAHUS U
9KCIUTyaTallul U3JENus, TO U3rOTABIMBAIOT JONOJIHUTEIbHbBIE BUABI U THUIIBI, C IPUCBOCHUEM UM
KOJ/Ia OTPAcieBBIX CTAaHAAPTOB. J{ommycKkaeTcsi BBIMOJIHEHHE CXeM Ha HECKOJIBKHX JINCTaX, H300paxas
Ha Ka)XJOM JINCTE ONpPEAEIECHHYI0 (DYHKIIMOHAIBHYIO TPYIILY.

I'OCT 2.701-2008 maet cnemyromme OmpeaeieHUs] CXeM:

1) cxema CTPYKTypHasi — OmIpeJeNisieT OCHOBHbIC (DYHKI[MOHAIBHBIC YACTH H3JCIHS, HX
Ha3HAY€HHUE U B3aUMOCBS3H;

2) cxeMa (YHKIHMOHAJIbHASI — PAa3bsCHACT ONpPEICICHHBIC MPOLECCH, IPOTEKAIOIINE B OT-
JEeNbHBIX (QDYHKIIMOHATBHBIX LEMAX U3eNus (YCTAHOBKH) MJIM B M3/I€MHAX (YCTaHOBKAX) B IIEJIOM;

3) cxemMa NMpUHIMNHAIbHANA (MOJHAS) — ONPEIeNsieT TONHBI COCTaB DIEMEHTOB U CBs3CHl
MEX/1y HUMHU U, KaK IIPaBUJIO, JAET MIPEICTABICHHUE O MPUHIMIAX paboThl u3aenus (yCTaHOBKH);

4) cxema coeMHEHUs] — NTOKA3bIBACT COCTMHCHUS COCTABHBIX YacTel u3ieius (YCTAHOBKH) U
oIpeJiesIieT MPOBOAA, JKI'YThl, Kabeiau WM TpyOONpOBOAbI, KOTOPBIMU OCYIIECTBISIFOTCA 3TH CO-
€IMHEHNUS, a TAK)KEe MECTa UX MPUCOEIMHEHUI U BBOJA (pa3beMbl, IJIAThL, 3aKUMBI U T.]1.);

5) cxeMa MOAKJIIOUEHHUSI — TOKA3bIBACT BHEIIHKME TOIKITIOUYCHHS H3IeIHs (YCTAHOBKH);

6) cxema 001Iasi — ONIPEACIISICT COCTABHBIC YaCTH KOMILICKCA M COSIMHEHHUS HX MKy COO0M
Ha MeCTe HKCIUTyaTal1H;

7) cxeMa pacnoJioKeHUsI — ONPEACISICT OTHOCHTEIFHOE PACIIONIOKECHUE COCTABHBIX YacTeil
u3zenust (yCTaHOBKH), a TP HEOOXOAMMOCTH JKI'YTOB, IIPOBOJIOB, Ka0Oenel u T.11.;

8) cxema 00beIHHEHHSI — HA OJTHOM KOHCTPYKTOPCKOM JIOKYMEHTE BBIIIOJIHSIOT CXEMBbI IBYX
iy 0oJiee TUIIOB, BBIITYIIEHHBIX HA OJTHO U3JieHE (YCTaHOBKY).

CxeMbl BBINOJIHAIOTCS 0e3 coOmoieHus: MaciuTaba, KOMIAKTHO, HO 0e3 yiiep6a Juist sICHOCTH
u yno0cTBa ux ureHus. s Toro 4ToObl peie ObUIO OTIUYMMO OT COMPOTHUBIIEHHUS, KOHAEHCATOP OT
MCTOYHMKA TMHUTAaHUS HCMOJIb3YIOT YCIOBHBIE rpaduyeckre 0003HAYEHMs, pa3Mepbl KOTOPHIX Ha
MPUHLIMIIHATIBHBIX CXeMax Heo0xoauMo coOmoaath. Ha cTpyKTypHBIX U QyHKIMOHAIBHBIX CXeMax
OT/eNbHbIE OJIOKU U y3JIbl H300paXxaroT B BUE NMPSMOYToJbHUKOB. HanMeHoBaHUE OGJIOKOB BIHCHI-
BalOT B ATH MPSIMOYTOJIbHUKH, €CJIM UX IOJIHbIE Ha3BaHUS HE BMEUIAIOTCS, TO B MPSAMOYTOJIbHUKAX
MPOCTABIISAIOT LU(PBHL, a HA CBOOOJHOM MecTe YepTerka, Kak MPaBUJIO, CIpaBa U BHU3Y, /i€ OOBIYHO
MOMEIIAIOT YKa3aHUs, JaloT paciiu@poBKy HudpoBeIXx 0003HaueHui. Ha cTpyKkTypHBIX U QyHKIH-
OHAJIBHBIX CXEMax JIOMYCKaeTcs BMECTO NMPSMOYTOJBHUKOB M300paXkaTh JIpyrue o003HaueHHUs B
BUJIE Tpaneuuil Win KOHTYPOB, OJIM3KUX K TeoMeTpudeckoi (popme HU3enusi, B TOM YHCIE B BUAEC
aKCOHOMETPHUYECKUX IPOEKIUH, BHOCS IIPU 3TOM COOTBETCTBYIOIINE MOSICHEHHUS.

1.3. IlpaBu./1a BbINOJHEHHS NPUHUUIHAIbHBIX CXeM

[Tonubiii mnepedenb Bcex YI'O aneKTpUYECKUX, PaJAMOIEKTPOHHBIX, BBIYUCIUTEIbHBIX,
NPUHIUIHATIBHBIX CXEM COCTaBlsieT OoibIIoil 00beM. OHU YCTaHOBIJIEHBI T'OCYJapCTBEHHBIMH
crarmapramu oT ['OCT 2.701-2008 1o 2.766-88 u mpuBeCTH HX B TIOJHOM 00BEMe B JJAHHOH paboTe
HET BO3MOKHOCTH, MTO3TOMY 3J1ech NpUBOJATcS YI'O, HeoOX0ouMble Il BBIITOJHEHHS BCEX BapH-
AHTOB 3aJIaHNI 1O MPUHIUIHAIBHBIM JIEKTPUUYECKUM cXemaM y3510B DOBM.

B cootrBerctBum ¢ I'OCT 2.702-2011 Ha sneKTpUUYECKON MPUHIIMIHAIHLHON cxeMe u300pa-
KAIOT BCE JIEKTPUUECKUE AJIEMEHTHI U YCTPOMCTBA, HEOOXOUMBIE ISl OCYIIECTBICHUS U KOHTPOJIS
B M3/I€JIMU 33/IaHHBIX AJIEKTPUUYECKHX IpolieccoB. M300paskatoTcst Takke BCE DIEKTPUUECKUE CBS3H



MEXy PJIEMEHTAMHU U AJICKTPUICCKHE AIIEMEHTBI, KOTOPBIMU 3aKaHUYMBAIOTCS BXO/IHBIE U BBIXO/I-
HBIC [ICIIH.

CxeMbI BBITOJHSIOT JUIs U3MIEJIMH, HaXOOSIIUXCA B OTKIIOYEHHOM ITOJI0KEHUH. DJIEeMEHTHI Ha
cXeMax clieflyeT n300paxkaTh B CICIYIOIINX MOJIOKECHUSX:

- gviKAtOYAme U — B BBIKJIIOUCHHOM IOJIOKCHUH;

- nepexnrouament — B BHIKIIFOUEHHOM IOJIO0KEHUU WU B TIOJIOKEHUH, HAaOOoJIee XapaKTepHOM
JUTs1 pabOTHI;
peie, KOHMAKmMopbl, INEKMPOMASHUMb] — B TIOJIOKEHUU MTPU OTCYTCTBUU HATIPSKEHUS;
KOHMAKmMHbvle NPUcnocodienuss — B HEUTPaIbHOM ITOJI0KCHHH,

- 0o2paHuuumenu — B MOJIOKEHUHU, COOTBETCTBYIOIIIEM HOPMaJIbHOU paboTe yCTPOUCTB;

- KOHmMaxKmol, 3aMbIKa€Mble WJIM Pa3MbIKAEMbIe MEXaHHYECKH — B TOJIO)KCHHH IIPH OTCYT-
CTBUU MEXaHWYECKHUX BO3JICHCTBUM;

- peocmamul U NOMeEHYUOMempsvl — B HAUOO0JIEE XapaKTePHBIX MMOJOKECHUIX P HOPMATbHBIX
YCIJIOBUSIX pabOThI YCTPOMCTB.

Ecnu sneMeHThl H300paxaroTcsl B MOJOKEHHIX, OTIIMYAIONINXCA OT YKa3aHHBIX BBIIIE, TO Ha
cxeMe 00 ITOM JOJKHBI OBITh CIICIAHBI COOTBETCTBYIONIUE YKa3aHUSI.

DNeMEeHTHI U YCTPONCTBA M300pakalOT Ha CXeMaxX COBMEIIEHHBIM WJIM PAa3HECEHHBIM CIIOCO-
ooMm. [Ipu COBMEIICHHOM CIIOCOOE COCTaBHBIC YaCTH AJIEMEHTOB WM YCTPOHCTB HM300pa)kaioT B
HEMOCPEACTBEHHOMN OJIM30CTH APYT K Apyry. [Ipu pa3HeceHHOM croco0e COCTaBHbBIE YaCTH AJIEMEH-
TOB M YCTPOMCTB WJIM OT/ACIIbHBIC 3JIEMEHTHI YCTPONCTB M300pakaloT Ha CXEME B Pa3HBIX MeCTax
TakuM 00pa3oM, 4TOOBI OTACIIbHBIC IIEMH U3IETUs ObLIIN N300payKeHbl HAanOOoJIee HATJISTHO.

[Ipu BBIMOTHEHUH CXEM PEKOMEHIYeTCsl CTpOouHbIN criocob. [Ipu aToMm ycrnoBHBIE rpaduueckue
0003HaYEHUS SJIEMEHTOB WJIM MX COCTABHBIX YacTel, BXOIAIINX B OJHY 1IeTb, H300pakatoT Moce10-
BaTENLHO JIPYT 3a IPYrOM IO MPSIMOM, a OT/ACIbHBIC LIETIH — PSIIOM, 00pa3ys mapauiesibHble CTPOKU
WA CTOJIONEL.

1.4. OGo3HaYeHME JIEMEHTOB HA CXeMaXx

Kax/plif a1eMeHT Ui ycTpOoHCTBO, BXOJAIIME B U3/ETHE U YCIOBHO M300paXKeHHbIE Ha CXe-
Me, TOJDKHBI MIMETh TIO3UIIMOHHOE 0003HaUYeHHe B cooTBeTCTBUU ¢ Tpeboanusmu ['OCT 2.710-81.
[To3unmonHoe 0003HaYeHHE MPECTaBIsAeT cO00H OyKBeHHO-LM(POBOE 0003HAUYEHHUE, MPEeIHA3HA-
YeHHOE JUIsl OJJHO3HAYHOH 3alliCu B COKpAIIeHHON (popme cBeleHui 00 3iieMeHTax U yCTpOMCTBaX,
JUIL CCBUJIOK Ha COOTBETCTBYIOIME YAacTH OOBEKTOB B TEKCTOBBIX JOKYMEHTaX, JUIsl HaHECEHUS
HEMOCPEACTBEHHO Ha OOBEKTHI, €CIIU 3TO MPEIYCMOTPEHO B UX KOHCTPYKIIHH.

Jlns mocTpoeHust 0003HAUYEHUSI MPUMEHSIOTCS OyKBBI JATUHCKOro andaBuTa (IIPONKCHBIE),
apabckue mudpel, a Takke KBATUUIHUPYIONTUE CUMBOJIBL. [lo3umonHOe 0003HAUYEHHE B OOIIEM
Cllyyae COCTOUT U3 TPEX YacTel, yKa3bIBaIOIUX BHUJI 3JEMEHTa, ero Homep U GpyHkuuio. Bua u Ho-
Mep ABISAIOTCA 0043aTENbHOM YacThiO YCJIOBHOTO OYKBEHHO-IIM(PPOBOTO 0O003HAYEHUS U JOJKHBI
OBITh IPUCBOEHBI BCEM AJIEMEHTAM CXEMbl. YKa3aHue (PyHKIMH 3JIEMEHTa HE CIYXKUT JJIs UJICHTH-
(buKaIuy JIEMEHTA U HE SBIISIETCS 00sS3aTEIbHBIM.

[To3umonHele 0003HAYEHUS dJEMEHTaM ClIeyeT IpUCBauBaTh B Mpefesax uzaenus (ycra-
HOBKH). ByKBeHHbIE KO/IbI TO3UIIMOHHBIX 0003HAYCHU JIEMEHTOB CXEM MPUBECHHI B Tabm. 1.2.

Tabmuma 1.2
bykBa xoxa
(oOs3aTenb- ['pyrima 3;1eMeHTOR BHU/Ia
Has)
C Konnencaropsr
D CxeMbl HHTETpaTbHbIe, MUKPOCOOPKH (CXeMbl HHTErPATbHBIC aHAJOTOBBIE U
1u(poBbIe, TOTUIECKHUE AIEMEHTHI, YCTPOMCTBA MAMSITH, YCTPOMCTBA 3aIEPIKKH )
E DNeMEeHTHI pa3HbIe (OCBETUTENBHBIC YCTPONUCTBA, KOHTAKTHI U T.11.)
H VYcerpolicTBa MHAMKAIIMOHHBIE U CUTHAJIbHbBIC




Oxkonuyanue Tadm. 1.2

bykBa kona
(oOs3aTenb- ['pymima seMeHToB BHUIa
Hasi)
L Karymku nHIyKTUBHOCTH, JPOCCENN
R Pesucropsl (IOCTOSHHBIE, IEPEMEHHBIE, TIOJICTPOCUHBIE, TIOTEHIIUOMETPBI)
T Tpancdopmaropsl, aBTOTpaHCPOPMATOPHI, CTAOMITN3ATOPHI
Vv [TpuOopsbI 351EKTPOBAKYyMHBIE, TOIYTIPOBOAHUKOBBIE (3IEKTPOHHBIE JIAMIIbI, JHOIB,
TPaH3UCTOPBI, TUPUCTOPHI, CTAOUITUTPOHBHI)

[TopsimkoBEIE HOMEpPA AJIEMEHTaM CJIEIyeT MPUCBAUBaTh, HAUMHAS C CIMHUIILI, B Ipeaenax
TPYIIIBI 3JIEMEHTOB ¢ OJHUM OyKBeHHBIM KojoM, Hanpumep: R1, R2, R3 u t.1., CI, C2, C3 u T.1.
[TopsimkoBEIE HOMEpPA JOJKHBI OBITH TPUCBOEHBI B COOTBETCTBUU C MOCIIEIOBATEILHOCTHIO PACIIO-
JIO’KEHUS DJIEMEHTOB Ha CXEME CBepXYy BHHU3 B HaIpaBlIEeHUU clieBa HampaBo. [Ipu BHeceHuu uzme-
HEHUH B CXEMY IOCJICIOBATEIILHOCTh MPUCBOCHUS MOPSIKOBBIX HOMEPOB MOXKET OBITh HapyIIICHA.
BykBeHHbI KO/ ¥ OPSAKOBBIA HOMEp MO3ULIMOHHOTO 0003HAYESHHSI MUIIETCS] OAHUM HIpUQTOM.

[To3urmonHoe 0603HaUYEHNE MPOCTABIAIOT Ha CXEME PSAOM C YCIOBHBIM Tpadudeckum 000-
3HAYEHUEM DJIEMEHTOB C MPaBOM CTOPOHBI Wi HaJ HUM (puc. 1.1). [Tomumo no3unmoHHOro 060-
3HAYEHUS JIOMYCKAeTCs YKa3bIBaTh JUIsl SJIEMEHTOB MX HOMMHAJIbHBIC 3HAYEHHMS, a TAKXKe ApPYyrue
CIIPAaBOYHBIC JIAHHEIC.

Puc.1.1

[Ipn yka3zaHUM HOMHHAJIOB PE3UCTOPOB M KOHJICHCATOPOB JIONMYCKACTCS MPHUMEHSATH YIIPO-
HIEHHBIN cI0c00 0003HAYCHUS €AMHUI] U3MEPEHUM:

JUISL PE3UCTOPOB:

— o1 0 10 999 Om — Ge3 yka3aHMs €AMHUL] U3MEPEHHUS;

— or 1x10° 1o 999x10° OM — B KHIOOMaX; 0GO3HAYCHHE €IUHHUIIBI WU3MEPEHUs] CTPOUYHOMN
OyKBOIl «k»;

— ot 1x10° bi (o) 999x10° Om — B Meraomax; 0003Ha4eHHE €IUHUIIBI U3MEPEHUST TPOMUCHON
OyKBO «M»;

— cebime 1x10° Om — B ruraomax; 0G03HAUYCHHE €IHHHLIBL HU3MEPEHHS TIPOIUCHON OYKBOM «/ »;

ISl KOH/IEHCATOPOB:

— ot 0 10 9999x10-12 @ — B nmukodapanax, 6e3 ykazaHus eIMHHUIIB U3MEPECHUS;

— ot 1x10-8 nmo 9999x10-6 @ — B Mukpodapanax; o0O3HaYEHHE EAMHUIBI HW3MEPEHUs
CTPOYHBIMHU OYKBaMH «MK.

1.5. CocTaBiieHHe nepevHs 3J1eMEHTOB
Ha npuHImnuanbHON cxeme JO0JDKHBI ObITh OJHO3HAUYHO ONPENIETIECHbI BCE AIEMEHTHI, BXOAIINE
B COCTaB M3/eTHs U N300paKeHHbIe Ha cxeMe. J[aHHbIe 00 dJeMeHTaX JOJDKHBI OBITh 3aliCaHbl B
NepeveHb JIEMEHTOB, IIPU ITOM CBSI3b MIEPEUHS C YCIOBHBIMU I'padUueCKUMHU 0003HAYEHUAMHU
3IIEMEHTOB JIOJKHA OCYIIECTBIISTHCS Yepe3 MO3UIIMOHHBIE 0003HAUCHHUS.



IlepeyeHp 371€MEHTOB NMOMEINAIOT Ha MEPBOM JIUCTE CXEMbl WJIM BBIIOJHSIOT B BUJE CaMOCTO-
ATENBHOTO JOoKyMeHTa. [lepeueHs aneMeHToB oopMisitoT B Buae Tabmuusl (puc. 1.2). Ecnu nepeueHs
3JIEMEHTOB MOMELIAIOT Ha MEPBOM JIUCTE CXEMBI, TO €r0 PacHojararT, KaK MPaBUJIO, HAJ] OCHOBHOM
HA/MUCBIO. PaccTossHME MEX Ay epedHeM 3JIEMEHTOB U OCHOBHOW HAJIMTUCHIO JIOJKHO ObIThHE MeHee 12
MM. [IponomxeHne nepeyHsi JIEMEHTOB MTOMELIAIOT ClieBa OT OCHOBHOM HaJIUCH, MOBTOPSSI FOJOBKY
TaOIHUIIBI.

MNos. 5
0603Ha- 2 HAVMEHOBAHWE Kon| Npumeuanue
YyeHune
Pe3aucTopsbl
R1 MJ1T-0,5-300 kOm £5% MOCT 7113-66 1
R2 CIM-3-A-5600 Om £10%-0OC-3-12 TOCT 5574-73 1
R3 M3B-10-3 kOm £5% MOCT 6513-66 1
20 L 110 o 10
185
Puc.1.2

B rpadax nepeuns ykas3pIBalOT CIeIYIOIIUE TaHHbIE:

e B rpade «llo3.0003HaueHNE» — MO3ULMOHHOE O003HAUYEHHUE 3JIEMEHTa, YCTPOicTBa WiIn
o0o3HaueHne HyHKINOHATHHOMN TPYTIIIH;

e B rpadpe «HaumeHoBaHME» — HAUMEHOBAHUE HJIEMEHTA B COOTBETCTBUU C JOKYMEHTOM, Ha
OCHOBAHHHU KOTOPOTO ATOT 3JEMEHT NMPUMEHEH, U 0003HAaYeHHE 3TOT0 JOKYMEHTa (OCHOBHOW KOH-
CTPYKTOPCKUI JTOKYMEHT, TOCY/IapCTBEHHBIN CTaHAApT, TeXHUYeckue ycnoBus). [Ipu Heobxoaumo-
CTH yKa3aHHs TEXHWYECKHX JaHHBIX, HE COJCPIKAIINXCS B €r0 HAMMEHOBAHWH, 3TH JaHHBIE PEKO-
MeHyeTcsl yka3biBaTh B rpade «IIpumeuanuey». Ecnu B u3genun MMEIOTCS 3JIEMEHTHI, HE SBJISIO-
IIMECs] CAaMOCTOSITEIbHBIMA KOHCTPYKIMSIMHU, TO TIPYU MX 3alUCH B TIEPEYCHb IIEMEHTOB, Tpady
«HanmeHoBaHMe» He 3amONHAIOT, a B rpade «lIpumeuanue» momemaroT MOSCHSIIOMIYIO HAANHUCh
WM CCHIIKY Ha MOSICHSIONIYIO HAAMUCh Ha cxeme (puc. 1.3).

Mos.
0603Ha- HAMMEHOBAHUE Kon| Mpumeyvanve
yeHune
Peauctopsl OMINT MOCT 7113-66
Pesuctopbl M3B NOCT 6513-66
R1 OMIJ1T-0,5-200 Om +5% 1
R2 M3B-10-3 kOm +5% 1
R3, R4 | OMNT-2-630 Om +5% 2
C1 KongeHcatop KM-5a-H90-0,047mk+10% 1 CMEHHbIN
0>K0.460.043 TY
c2 1 | emkoctb
MOHTaxa

Puc.1.3

DneMeHTHI B epEUYEHb 3alHChIBAIOT TPYINaMu B aipaBUTHOM MOpPsiAKE OyKBEHHBIX MO3MUIIH-
OHHBIX 0003HayeHHH. Eciau Ha cxeme MpUMEHSIOT MO3UIIMOHHBIE 0003HAYEHUS, COCTaBJIECHHBIE U3
OYKB JIJATUHCKOTO U PYCCKOT0 an(aBUTOB, TO B MEpeUYeHb BHAYalle 3alIUCHIBAIOT AJIEMEHTHI C MO3H-
IIUOHHBIMU 0003HAYCHHUSIMU, COCTABJICHHBIMHU M3 JIATUHCKOTO andaBuTa, a 3aTeM U3 PYCCKOTrO aji-
¢daBuTa. B npenenax kaxaol Ipymnibl, UMEIONIEH 0IMHAKOBbIE OyKBEHHBIE MMO3UIIMOHHbIE 0003HA-



YEeHMsI, JIEMEHTHI PACIIONaraloT Mo BO3PACTaHUIO MOPSAKOBBIX HOMepoB. [[i1st oGneryenus BHece-
HUSI U3MEHEHUN JOMYCKAEeTCsl OCTABJISITH HECKOJIBKO HE3AMOIHEHHBIX CTPOK MEXAY OTIEIbHBIMHU
rpynnaMu 3JeMEHTOB, a IPU OOJBIIOM KOJIHUYECTBE 3JIEMEHTOB BHYTPH IPYIIIBI — U MEXKY dJIEMEH-
TaMu. DJIEMEHTBI OJHOTO TUIIA C OJMHAKOBBIMU 3JIEKTPUUYECKUMU NTapaMeTpaMH, UMEIOIINE Ha CXe-
Me€ MOCIeA0BaTEIbHbIEC MOPSAAKOBBIE HOMEPA, JOIYCKAETCS 3alMChIBATh B IIEPEUEHb B OHY CTPOKY.
B stom cnyuae B rpady «Ilo3.0003HaueHHe» BNHCHIBAIOT TOJIBKO MO3UIIMOHHBIE 0003HAYEHUS C
HaWMEHBIIIMM ¥ HAWOOJBIIMM TMOPSAKOBBIMH HOMepamu, Hanpumep: C3, C4; C5...C9, a B rpady
«Kom.» — ol11ee KOJIM4eCcTBO TAKMX JIEMEHTOB.

[Ipu 3amucu 351eMEHTOB, UMEIOIMX OJIMHAKOBYIO IIEPBYIO YacTh MTO3UIMOHHBIX 0003HAYEHU,
JOIYCKaeTCs:

- 3alMChIBaTh HAMMEHOBAaHUE 3JIEeMEHTOB B rpade «HammeHoBaHue» B BUjE 00OLIEr0 HauMe-
HOBaHMS (3aroJIoBKa) OJIMH pa3 Ha KaXJI0M JICTe nepedHs (cM. puc. 1.2), KoTopoe moJuepKuBaeTcs
CILIOIIHOM TOHKOM JIMHHUEH;

- 3amKuchiBaTh B OOIIEM HAUMEHOBAaHUU (3arojoBKE) 0003HAUYEHHUS JIOKYMEHTOB, HA OCHOBa-
HUU KOTOPBIX 3TU 3JIEMEHTHI IPUMEHEHBI (CM. puc. 1.3), KOTOpbIe TaKKe NOIYEPKUBAOTCS CILIOLI-
HOM TOHKOM JINHUEH.

[Ipu BBINIOJIHEHUH NEPEYHS JIEMEHTOB Ha OT/EJIbHOM JIMCTE B OCHOBHOW HAJIIHCH B KOHIIE
0003HaYeHHs JOKyMEHTa mpocTaBisiercs ko /193 (BMecto O3).

['ocynapcTBeHHBIE CTaHAAPTHI U HOPMATUBHO-TEXHUYECKUE JIOKYMEHTHI Ha OCHOBHBIE DJICK-
TpopaaunodeMeHTsl (OPD), ucnonszyemble B JaHHOUN paboTe, MPUBEICHBI B TPHIIOKEHUU.

1.6. YcioBHbIe rpaduyeckne 0003HaAYEHUS JIeKTPOPAAN03]IEMEHTOB
1.6.1. Dnexmpuueckue cesa3u

VYcnoBHbie Tpaduueckre 0003HAUYECHHS AJIEKTPUUECKUX CBS3€H U CHEIUAIBHBIX 3JIEMEHTOB
cxem ycranoBiensl ['OCT 2.721-74. B 1a6x1.1.3 npuBeaeHbl HEOOXOAUMBIE JIJIs1 paOOThI CBEJICHUS
W3 3TOTO CTaHJapTa.

Jluauu cBs3M BBIMONHAIOTCA TonmuHOH S oT 0,2 10 1,0 MM B 3aBHCHMOCTH OT pa3MepoB
cxeM. Pexomennyercs npumensats Tonuuny 0,3 1o 0,6 mm. PaccrosiHue Mexay coceHUMHU mapan-
JIENBHBIMU JIMHUSIMH CBSI3H JOJKHO OBITH HE MeHee 3 MM. JIMHUU CBSI3U JOJKHBI COCTOSITH U3 BEp-
TUKAITBHBIX U TOPU3OHTAIBHBIX OTPE3KOB, HMETh MUHUMAJILHOE YHUCIIO MEPECCUCHUIN U U3JIOMOB.

JluHUM CBSI3U, IEPEXOAIINE Ha APYTOH JIUCT CXEMbI, OOPBIBAIOT 32 MpeaeIaMu U300paskeHUs
CXeMbI 0e3 cTpesioK. Psmom ¢ 0OphIBOM JTMHUU YKa3bIBAIOT 0003HAUYCHHE WM HAUMEHOBAHUE JIMHUU
CBsI3M (HOMEp) U B KPYTJIBbIX CKOOKAaX MPUBOISAT HOMED JIHCTA CXEMbI, HA KOTOPBIN MEepeXOoauT Ju-
HUS CBS3U.

[Tpu u300pa’keHUU OTBETBICHHI SJEKTPUUYECKON CBSI3U HE JOMYCKAaeTCs B KayecTBE TOUEK
OTBETBJICHUSI MCIIOJB30BATh DJIEMEHTHI YCIOBHBIX T'pauueckux 0003HAUEHUN, UMEIOIINX BHUI TO-
YeK, U3JIOMOB, IEPECEUCHUN.

Tabmuna 1.3
HaunmenoBanue snemenTa YcnoBHoe rpadguyeckoe 0003HaUECHNE

JIvHMSA 2IEKTPUYECKON CBS3U /Y

ol..
.HI/IHI/ISI CBA3HU C OTBCTBJIICHUCM ﬁ*‘ _+_




OxoHuanue tadi. 1.3

HanmeHoBanwme 31eMeHTa YcaoBHOE rpa(blzmecxoe 0003HayeHnE

M3nom nuHuu cBA3U:
- mox yraom 90°;

- moJ yriom 45°

[Tepeceuenue TMHUMN CBSI3U, SJEKTPUUECKU HE
CBSI3aHHBIX —|—

CoenuHenue AIEKTPUIECKOE, BXOAHBIE U BBIXO/I-
HBIE€ KOHTAKTBI CXEMBI

@

s%jﬂ

DNeKTpUYecKoe COeTUHEHUE C KOPITyCOM H3/1e-
s (Maccoil)

»
>

90°

3azeMiIeHUE @

1.6.2. Ilonynposoonuxoswvie npudopwvl

VYcnoBHble rpaduyeckue 0003HauY€HUs OTYIPOBOJHUKOBBIX MpuO0opoB ycraHoBieHsl 'OCT
2.730-73. B 1abn. 1.4 npuBeneHsl 0003HAUSHHUsI U pa3Mephbl Ul BbIYEPUMBAHUS HEKOTOPBIX 3JIe-
MEHTOB.

Tabmuma 1.4

YcnosHoe rpadu-
HaumenoBanue gyeckoe 0003Haye- Pazmepsl, MM
HHUEC

60° y
Huox. O6mee o003HaueHHE ¥

)
Jnon TyHHENBHBIN %' ‘

CrabunuTpoH:

a) OTHOCTOPOHHUI —BJ—
0) IByXCTOPOHHHUI —%—

Bapuxan —E”—

OkoHyaHue Tao. 1.4



YcnoBHoe rpadu-
HaumenoBanwne yeckoe 0003Haue- Pasmepsr, MM
HHUC

Cm. obulee o603HaveHne an-

Huon lotku oaa

Tpansucrop tuna p-n-p

[ToneBoii TpaH3ucTop

Omutrep P-N-p TpaH3UCTOPA, 3aTBOP U
HOJVI0XKKA [TOJIEBOI'0 TPAH3UCTOPA

W

Jlist ynpoIieHust JOMyCKaeTCsl BBITIOIHIATh 0003HAUYCHUsSI TPAH3UCTOPOB B 3€PKATBLHOM H300-
paxenuu (puc.l.4), a Takxke He U300pakaTb OKPYKHOCTb KOpITyca, €CIU CMbICT 0003HAYEHUS HE
MEHSETCS U KOPITYC HE MCIOIb3YETCA IS AJEKTPUUYECKOTO MOAKIOYCHHUS.

HNIn

Puc.1.4

VYcnoBHble rpaguueckre n300pa>keHus AIIEMEHTOB BbIUEPUMBAIOTCS HA CXEMaxX B MOJIOXKEHHH,
B KOTOPOM OHM H300paskeHbl B Tabu. 1.4, 11060 MOBEPHYTHIMM Ha Yroii, KpaTHelid 90° mo oTHoIe-
HUIO K UCXO/JHOMY TOJIOKEHUIO. B OTHENbHBIX cllydasix JOMYCKaeTcsl MOBOPAaYMBaTh U300paskeHus
Ha YroJj, KpaTHbIN 45°.

Bce anemeHTB! YCIOBHBIX TpaduyecKuX U300pakeHUH ClieyeT BBITOJIHATH JIMHUSAMU TOH e
TOJILUHBI, YTO U JJUHUH NIEKTPUUECKOU CBA3H.

1.6.3. Pe3ucmopwl u konoencamopul



YcnoBHble Tpadudeckne O0003HAYCHHS PE3UCTOPOB U KOHJEHCATOPOB YCTAaHABIMBAIOTCS
I'OCT 2.728-74. B tabn. 1.5 npuBeneHpl 0003HAYCHUSI ¥ pa3MepPhI sl BEIYCPUNBAHKS PE3UCTOPOB
Y KOHJICHCATOPOB.

Oxkonyanue Tadm. 1.5

HaumenoBanwue YcnoBHOe rpadgudeckoe 0003HAYCHUE

&
A

Pesuctop nocTosiHHbIN

JlomyckaeTcst UCIIOJIb30BaTh CieAyIoIue 0003Ha-
YCHUSI MOIITHOCTH PE3UCTOPOB:

0,05 Bt \\

0,125 Br

0,25 Bt
0,5 Bt
1Bt
2Br

5Br

Pesucrop nepemeHHsbIi

Pesucrop noacTpoeyHslii

[Ipumeuanus:

1) HeucnoIb3yeMblil BBIBOJ IOIMTYCKACTCS HE
n300paxarthb

2) Ui MOJCTPOCYHOTO PE3UCTOPA B PEOCTATHOM
BKJIFOUEHUU JOIyCKAaeTCs UCII0JIb30BATh Clle-
nyrotee n3o0paxeHue

WOy (-uB0uaEE :

§
{

Tepmopesucro
pMOp p i -
v
Konaencarop mocTostHHON A 4
€MKOCTH A

1Ny

Konpaencarop nepeMeHHONH EMKOCTH 7

Kongencarop noactpoedHblit

N|




1.6.4. Konmaxmmuule coeounenus u KOMMYmMupyrouue yCmpoucmaea

VYcnoBHbie rpaduyeckue 0003HAYEHUS KOHTAKTHBIX coeauHeHui yctaHaBiuBaroTcss ['OCT

2.755-87. B Tab:x1. 1.6 nmpuBeaeHs 0003HAYECHUS 1751 BHIUEPUUBAHHS HEKOTOPBIX 3JIEMEHTOB.

Tabmuua 1.6
HaumenoBanwue YcnoBHOe rpadgudeckoe 0003HAYCHUE
Pa3béMHbIe coeTMHEHNUS:
a) ITBIPb é
9¢°
0) rue3no
25
KonTposbHas Touka —O)—
KOHTaKT KOMMYTHPYIOIIETO YCTPOMCTBA:! o
o /
a) 3aMBIKAIOIINK (BBIKJIFOYATEIh OTHOIIOIIOC- i ;6
HBIi1)
0) pa3MbIKaroIUi  wm A
wy o
. =)
B) MEPEKITIOYAIOIIHIA & I
o

1.6.5. Dnemenmur yugposoii mexruxu

Cxembl u3enuil HUPpoBOi BEIYUCINUTENBHON TEXHUKH BBINONHAIOT cornacHo ['OCT 2.708-
81 u I'OCT 2.743-91. Dnextpuueckre NPUHLIUITHAIBHBIE CXEMbl BKIIOUAIOT OOJIBIIOE KOJTUYECTBO
JIOTUYECKUX 3JIEMEHTOB, peau3yIOUMX (YHKIMIO WIM cucTeMy (GyHKUuN anreops! jgoruku (M-
WJIN, U-HE u np.), HanpuMep, HHTErpabHbIe MUKPOCXEMBI. Y CIIOBHOE Irpaduyeckoe 0003HaYeHHE
aJIeMeHTa UMeeT (popMy NPSIMOYroJbHUKA, K KOTOPOMY MOABOJAT JUHUH BbIBOJOB. YI'O anemenTa
MOJKET COZEpkKaTh TPU IOJIS: OCHOBHOE U JIBa JAONOJIHUTENbHBIX. JJOMOIHUTENBHBIE OIS pacnoia-
ratoTCsl CJIEBa U CIIpaBa OT OCHOBHOTO. /{OMOJMHUTENbHBIE MO TOMYCKAETCs pa3feNiaTh Ha 30HBI,
KOTOpBIE OTIEISAIOT TOPU30HTAIIBHON YEPTOH.

B nepgoii crpoke ocHoBHoro nojist YI'O (puc. 1.5) nomemniaror o6o3HaueHue QyHKIINH, BbI-
MOJTHAEMOM AJIEMEHTOM. B JOMOTHUTENBHBIX MOJIAX MOMEIIA0T HH(OPMAIHIO O (PYHKIMOHATBHBIX
Ha3HAYEHMSX BBIBOJOB (yKa3aTesln, MeTKH). BXo/bl anemMenTa n3oopaxator ¢ jeBoit ctoponsl YI'O,
BBIXOZBI — C MPaBoil cTopoHsl. [JJonmyckaercs npyrast opueHtauusa YI'O, npu KoTOopoii BXOAbI pacio-

JIararoT CBE€pXYy, BBIXOAbI — CHU3Y.

Qbosnauenue
/ @ynkyuu s2nemenma
Jlunus

Jlunus

6616000 A LTS *‘* %% 4 ¥ gvi600a

Vxazamenwo "** *% | R Viazamenw
Memxu / e

/ <
ONOJIHU- / ~~l. 0(,'/106][0@
meilbHble noJisi noie

Puc.1.5



Ha puc. 1.6 moka3anbl BO3MOXHBIE MTOJIOKEHHS YCIOBHOTO TpaduuecKkoro 0003HauSHHs dJie-
MEHTA.

XX | XXX | XZ e XIX X|Y ;L l
= xox = |
Xy — Xz X
I I
Puc.1.6

Pasmeprl YI'O onpenensitorcst:
I10 BBICOTE:
— KOJINYECTBOM JINHUH BBIBOJIOB,;
— KOJINYECTBOM MHTEPBAJIOB;
— KOJMYECTBOM CTPOK MH(POPMALIMU B OCHOBHOM U JIOTIOJIHUTEIILHOM TIOJISIX;
—  pa3mMepom
mpudTa;no MWUpUHE:
— HaJIWYUEM JONOJIHUTEIbHBIX MOJIEH;
—  KOJIMYECTBOM 3HAKOB, IIOMEIIAEMBbIX B 0/1HOM cTpoke BHYTpH YI'O (c yueroMm npoGesnoB);
— pasmepom uipudrTa.
PaccrosiHre Mexy JTMHUSAMHU BBIBOJIOB JIOJKHO OBITh HE MEHEE 5 MM M KpaTHBIM BEJIUYHHE
C. Paccrosinue Mexy ropu3oHTaIbHON cTopoHOoM YI'O, rpanuiieil 30HbI U JTMHUEH BBIBOJIA TOJIK-
HO ObITh He MeHee U KpaTHbIM BenuuuHe C/2. [Ipu pa3aeneHun rpymnmn BbIBOJAOB MHTEPBAIOM €roO
BEIMYMHA JT0JDKHA ObITh He MeHee 2C u kpaTHO# BenmnunHe C. B 3aBHCcMMOCTH OT crioco0a BEITOI-
HeHust cxeMbl C JTOJKHO ObITh HE MEHee: 5 MM — IpH BBINOJIHEHUH BPYYHYIO, HE MEHee MHTepBaja
MEX/y CTPOKaMHU — IPH BBIMOJIHEHUH aBTOMaTU3UPOBAHHBIM criocoboM. [lupuHa 10nogHUTENbHO-
IO TOJsl TOJKHA OBITh HE MEHEee: 5 MM — IpHU BBIIIOJHEHUH BPYYHYIO, HE MEHEe IIUPUHBI OJHOTO
CHUMBOJIA — IPU BHINIOJHEHUH aBTOMATU3WPOBAHHBIM criocoOoM. [Ipu yBennueHnun Koin4yecTBa CUM-
BOJIOB B CTPOKE IIMPHHA JOMOJHUTEIBHOIO MO J0JkHA ObITh yBenuueHa. Hanmucu YI'O Bbinod-
HSIOT OCHOBHBIM IIPU(TOM IpONUCHBIMU OykBamu. OOo3HaueHue QYHKIIMH 3JIEMEHTa 00pa3yroT
U3 TPOMUCHBIX OYKB JIATUHCKOTO ali(haBuTa, apabCKuX HU(P U CreNUaTbHBIX 3HAKOB, 3allMCaHHbIX
0e3 mpo0eoB.
B tabn. 1.7 npuBeneHsl 0003HaYE€HUS JUIsl BBIUEPUMBAHUS HEKOTOPBIX 3JIEMEHTOB.

Tabmuna 1.7

HanmenoBanme YcnoBHoe rpaduyeckoe 0003HaUCHHE
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Bce ucnonb3yembie B cxemax, IpeIyCMOTPEHHBIX JaHHOW paboToH, pesucmopvt mapku MJIT
(MeTaJuIOIIEHOYHbIE, Hen3oIupoBaHHble). CTaHgapTHAs 3alIMCh HAMMEHOBAHMS TAaKUX PE3UCTOPOB
HMMEET CIEAYIOUIUN BUA:

Pesucmop MJIT — AA— BF+ CC I'OCT 7113-71,

rae MJIT — o0o3HaueHue TUIIAa PE3UCTOPA;
AA — MOIIHOCTB paccestHUs Pe3UCTOpa, 0e3 yKa3aHus enuHUIb n3mMeperus (BT);
bF — HOMUHAbHAs BEIMYMHA COIPOTUBIICHHUS PE3UCTOPA, ¢ YKA3aHUEM CHMHUIIBI H3MEPEHUS
(Om, kOm, MOwm);

CC — OTKJIOHEHHE OT HOMHHAJIBHOM BEIMYMHBI CONPOTHBIICHHSI, C YKA3aHUEM CIUHHIIBI U3ME-

penus (%).

MOIITHOCTh U HOMHHAJIBHOE CONPOTUBJICHUE PE3UCTOPOB YKa3aHbl HAa ACKU3aX cxeM (MOIl-
HOCTh YKa3aHa yCJIOBHBIM 0003HAa4eHHEM, B COOTBETCTBUU ¢ Tabi. 1.5). OTKIOHEHHE OT HOMUHAJIA
Opath JUIs BCEX PE3UCTOPOB paBHBIM 5%.

[Tpumep 3amucH MOCTOSTHHBIX U IIEPEMEHHBIX PE3UCTOPOB:

Pezucmop MJIT-0,125-220kOm+5% I'OCT 7113-77,;

Pesucmop C2-23-0,25-3,3k0Om+1% OKO.467.104 TV,

Pezucmop CII-9a-0,5b-1,5MOm+10% OKO.468.357 TV,

Pesucmop CII-2-1,0-470m+10% OKO.468.506 TY.

Emxocmu (konoencamopui), NCHIOIb3yEMbIE B CXEMaX, — KepaMHUeCKHUe, MOHOJIUTHBIE. CTaH-
JapTHAs 3alKCh KOHJIEHCATOPOB UMEET CIEAYIOIINI BU/I;

Konoencamop KM — 56 — M750 — AA + 10% OKO.460.043 TV,

rie  KM-56 — o603HaueHne Tuma KOHJAEHCATOpa;
M750 — temneparypHblil K0O3()PHUIHEHT EMKOCTH;
AA — HOMUHAIIbHAS €MKOCTb, C YKa3aHUEM €MHHIIBI U3MepeHus (Mk®@, nkd);
10 % — oTkJIOHEHHE OT HOMHUHAIIBHON €MKOCTH.

EMKOCTh 1 3HaueHHE TeMIepaTypHOro K03 pUIeHTa eMKOCTH KOHIEHCATOPOB yKa3aHbl Ha
ACKHM3axX cxeM. ENUHUIIBI n3MepeHns eMKOCTH JaHbl B YIPOIIEHHOU (opme 3anmucu. MoKeT Takxke
yKa3bIBaThCs pabouee HaMpspDKEHUE KOHJEHCATOpa, a AJsl MOJSPHBIX KOHJIEHCATOPOB — 00s3aTeNb-
HO.

Konoencamop K50-6-15-100 OK0.464.031 TYV.

[TpuMeps! 3anucu B KOHCTPYKTOPCKOM JTOKYMEHTAIIMU JJIEKTPOIUTHUYECKUX U KEPAMUUYECKHUX
KOH/JIEHCATOPOB:

Konoencamop K53-1-6-68+20% OXK0.464.023 TV

Konoencamop KM-5a-H90-0,047mx +10% OKO.460.043 TY;
Kounoencamop KM-66-M47-0,22mk +20% OKO0.460.161 TV.
B cxemax HCNOJIB3YIOTCS UMITYJIBCHBIE Ouo0sl NBYX Mapok: KJ/[513A u KJ/[ 5214, xotopble
UMEIOT CJICIYIONTYI0 (hOpMY 3aIHCH:
Huoo KJ[ 5134 3.362.010 TY;
Huoo KJ/[ 5214 J[P3.362.035 TV.
Mapku IHO/IOB YKa3aHbI Ha ICKU3aX CXEM.
B cxemax WCHONB3YIOTCSI TakXe BBICOKOYACTOTHBIC KPEMHHEBBIC  MIPAH3UCOPbL
N-p-n u p-n-p turos, Mapok: K7 315" v KT 3611, crannaptHas ¢popma 3alicu KOTOPBIX UIMEET BU/T
Tpanszucmop KT 315 T'OCT 5.2116-73 (n-p-n tumn);
Tpanzucmop KT 361" ®b10.336.201 TV (p-n-p Tui).
Mapku TpaH3UCTOPOB yKa3aHbl Ha A3CKH3aX CXEM.
[Ipumep 3anucu MUKPOCXEM:
Muxpocxema K153V/[2 6K0.348.030 TY.



1.8. Yka3aHus K BbINOJHEHUIO YePTeKa CXeMbl

O3HAaKOMHTBCSI C ICKH30M CXEMBI B COOTBETCTBHU C HOMEPOM HHJIMBHyalbHOTO BapHaHTa
3aganus. Homep BapuanTa ornpezesnsieTcsi CyMMOM MOCIEAHUX TpexX Iudp HoMepa 3a4eTHON KHIK-
ku (cryneHdeckoro Owsera). Mcmomnb3ys TaOmHUIBl YCIOBHBIX rpaduyeckux 00O3HAYCHHMN HANTH
M300pakeHusl U pa3Mepsl JUIs BbIUCPUYMBAHMS 3JIEMEHTOB, UMEIOIIUXCA Ha cxeme. Ha depTexHyio
Oymary ¢opmara A3 HaHECTH JHMHUHU paMKu (opmara U yepTexa, BHIYEPTUTh OCHOBHYIO HA/IITHUChH.
N3y4yuB cxemy, ONpeaenuTh BUbl M KOJMYECTBO BXOASAIINX B HEE HIIEMEHTOB, HEOOXOANMOE KOJIH-
YECTBO CTPOK TaOJIMIIBI IEPEYHS HIEMEHTOB U BHIYEPTUTH TOCIIETHION.

Ha ocraBuiemcs cBOOOHOM I10JI€ YEPTEKA PA3MECTUTD YEPTEIK CXEMBI, IIPU 3TOM PEKOMEHTyET-
csl:

— BCE JIEMEHTBI CXeMbl H300paXkaTb COBMEIIEHHBIM CIIOCOOOM;

— IM0JIb30BaThCs CTPOYHBIM CIOCOOOM Pa3MELICHUS HJIEMEHTOB,;

— pa3Meniatb B INEPBYIO O4YEpEab YCIOBHbIE 0003HAYEHMsI HaWOOJEE BAXKHBIX 3JIEMEHTOB
(TTOJTYTIPOBOTHUKOBBIE TPUOOPHI, TPAHCPOPMATOPHI) C TAKUM PACYETOM, YTOOBI PABHOMEPHO HC-
H0JIb30BaTh BCE IOJI€ YepTexka, a cxeMa UMesa Obl HAUMEHbIIee YUCIIO JTUHUNA CBSA3M U UX Iepece-
yeHui. OOBIYHO yCIOBHbIE 0003HAUEHHsI TPAH3UCTOPOB BBIYEPUMUBAIOTCA TaK, YTOOBI LIEHTPHI CO-
OTBETCTBYIOUIMX (PUTYp pacroyiarajrch Ha OOMIMX FOPU3OHTAIBHBIX JMHUAX, @ N300paKeHUs Ta-
KHX 3JIEMEHTOB KaK KOJUIEKTOPBI U SMUTTEPHI pacrojiaraiich Ha BEPTUKAIbHBIX JUHUAX. B yue6-
HBIX LIETSAX TpeOyeTcsl 00s13aTeIbHOE BbIUEPUMBAHNE YCIOBHBIX 0003HAUEHHUH KOPILyCOB TPaH3U-
CTOpOB;

— pa3MeCTUTh U BBIYEPTUTH YCIOBHbIE 0003HAUEHHSI BTOPOCTEIIEHHBIX 3JIEMEHTOB, KOTOpPbIE
uUMeroT Oosiee nmpoctoe HauepraHue. Ilpu 3ToM ciiegyeT rpynnupoBaTh UX BOJIM3HM T€X OCHOBHBIX
AJIEMEHTOB, C KOTOPHIMU OHHM MMEIOT 3JIEKTPUUECKYIO CBsI3b. DUryphl, N300pakaroliye 3TH dJie-
MEHTBI, TOJIKHBI PAacHoaraTbCs CUMMETPUYHO IPYT K JPYTY BIOJb TOPU3OHTAIBHBIX WM BEPTHU-
KaJIbHBIX JIMHU;

— J100MBaThCd CHMMETPUYHOTO PACIOJIOKEHUS BETBEH M (ParMEHTOB CXEMbl, MMEIOIINX
aHaJIOTHYHBIE (CHMMETPUYHBIE) (YHKLUU U COCTaB, BXOJAIINX B HUX JIEMEHTOB.

CoenuHUTh YCIIOBHBIE 0003HAUYEHUS 3JIEMEHTOB NMPSMBIMU JIMHUAMH, W300paKarolIUMHU JIU-

HUM JIeKTpUYecKkoi cBs3U. [Ipr 3TOM HEOOXOIUMO CTPEMUTHCS K TOMY, YTOOBI YHUCIIO ITHX JTUHUN
ObUIO MUHUMAJIbHBIM, a CaMU JIMHUM MUMEJIU U3JI0MBI TOJIBKO IO/ MPSMBIM YIJIOM WJIU TOJ YIJIOM
45°. He cnenyer noapaxaTh 3CKU3Yy 3a/JaHUs U MPOBOJUTH JIMHUU CBS3M aHAJOTMYHO, TaK KaK Ha
HUX M3-3a HEJOCTATKA MECTA JIMHUM CBSI3U UMEIOT U3JINIIHEE KOJIMYECTBO NIEPECEUEHUI U U3JIOMOB.



BbruepTUTh KOHTaKThI: BXOJHBIE U BBIXO/-
HbI€, KOHTPOJIbHBIE U COCAUHEHHS C KOPITYCOM.
[Ipu 5TOM BXOJHBIE U BBIXOJHBIC KOHTAKTHI
CXEMBI CIIeyeT BBIHOCHUTH 32 MPEACIbl CXEMBI U
KOMIIOHOBaTh MO (YHKIIMOHAJIHLHOMY Ha3Hade-
HUt0. KOHTAaKThl COeIMHEHHS ¢ KOPILYCOM H300-
pakaTh HUXKE HIKHEH TPAHUIIBI CXEMBI.

[IpocTaBUTh MO3UIMOHHBIE O0003HAYCHHUS
anemMeHTOB. O0O03HAUYEHUs MNPOCTABISIIOTCS psi-
JIOM C D3JEMEHTaMH: CIpaBa OT HUX WM HaJ
HUMHU. BYyKBBI W THQPHI BBIIOJHIIOT OJIHUM
pasmepom mpudTa. HomuHanmel u japyrue
CIPaBOYHbBIC JaHHbIE HE HAHOCUTH. 3alOIHUTH
TaONMIly TEepeyHss JJIEMEHTOB. 3aloJHHUTH
OCHOBHYIO HAJIITUCh.

Bce TekcToBBIE HaAMHMCH HA CXEME W B
TaONMIle TepeyHss dJIEMEHTOB  BBINOIHATH
mpu¢TOM BBICOTOH 5 MM.

Ha puc.1.7 npuBenen 3cku3 cXeMbl CTaTH-
YECKOT0 TPUTTEPA, 0 KOTOPOMY BBITIOJHEH Yep-
TEX DJIEKTPUUECKON MPUHIUIMHATBLHON CXEMBI C
COBMEILIEHHOM Ta0JIUIel MepedHs FIIeMEHTOB

(puc. 1.8).
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KoHTpoJibHbIE BOPOCHI

YTo npencTaBisroT co00i 1 UIA 4ero npeaHa3HauYeHbl CXeMBbI?

Ha xaxue BUIBI ¥ TUIIBI TIOAPA3CIISIOTCS CXEMBI?

Yro n300pakaercs Ha AMEKTPUIECKON TPUHINIHAIBHON cxeme?

Jis yero npegHa3zHayvaeTcs AIeKTpUUYeckasi MpUHLIUINAIbHAsE cxema?

KakoBbI OCHOBHBIE IIPaBUJIa BEIYCPUUBAHUS IIEKTPUUECKUX MPUHIUITHAIBHBIX CXeM?

B yem cyTh cTpouHOro crnoco0a pa3MeleHus 31IEMEHTOB Ha cxeme?

Kak 00pa3yroTcst u mpocTaBiIAIOTCs MO3ULIUOHHBIE 0003HAYEHUS HA DJIEKTPUUECKUX MPUHIIUIH-
aJIbHBIX cxemax?

['ne pa3meniaercs M Kak 3amoIHAETCs Ta0IuIa NepedHst JIeMeHTOB?

Oco0eHHOCTH 3aIl0JIHEHUSI OCHOBHOM HAJMMCH YEPTEKEH CXEM.

TI'ocynapcTBeHHBIE CTAHAAPTHI

I'OCT 2.104-2006 ECKJI. OCHOBHBIC HAITHCH.

I'OCT 2.109-73 ECK/I. OcHoBHBIE TpeOOBaHUS K YEPTEKAM.

I'OCT 2.701-2008 ECK/I. Cxemsbl. Buab!l u Tunbl. O6mue TpeGoBaHus K BBIITOJHEHHIO.

I'OCT 2.702-2011 ECK/I. IIpaBusia BBHIIOIHEHUS IEKTPUUECKUX CXEM.

I'OCT 2.708-81 ECK/. IlpaBnia BEIOTHEHUS dIEKTPUIECKUX CXeM IH(PPOBOIT BEIYUCIUTEID-
HOM TEXHUKHU.

I'OCT 2.710-81. ECK/I. O603Ha4eHnst OyKBEHHO-IIU(PPOBBHIE B AIIEKTPHUECKUX CXEMaX.

I'OCT 2.728-74 ECK/I. O603HaueHus ycloBHbIE Irpaduueckue B cxemax. Pe3ucropsl, KOH/EH-
CaTopBHI.

I'OCT 2.730-73 ECK/I. O603HaueHus ycioBHble rpaduyeckue B cxemax. [Ipudopsl momympo-
BOJIHUKOBBIEC.

I'OCT 2.743-91 ECK/I. O603HaueHus ycIOBHbIE TpaduecKue B cXxemMax. DJIeMEeHThI Hu(POBOii
TEXHHUKH.

10.TOCT 2.721-74 ECK/I. O603HaueHus ycinoBHbIe rpaduyeckue B cxemax. O003HaueHUs 001Iero

IMPUMCHCHUS.

11.TOCT 2.755-87 ECKJI. OG0o3HaueHus yCJIOBHBIC TpauuecKue B JICKTPHUECKUX CXEMax.

yCTpOfICTBa KOMMYTAIITMOHHBIC 1 KOHTAKTHBIC COCITMHCHU .



bubaunorpaguyecknii cnucok

Pazpabotka u odopmieHre KOHCTPYKTOpCcKoi mokymeHtauuu PDA: CnpaBounuk/ Ilon pen.
9.T. PomanbsraeBoit. — M.: Paguo u cBs3b, 1989. — 448 c.

PomansrueBa 3.T., Cokonosa T.1O., [llanaypuna I'.®. NHxenepHas U KOMIIbIOTEpHAs rpaduka.
2-e u3., nepepad. — M.: JIMK Ilpecc, 2001. — 592 c.

. UexmapeB A.A. HauepraTenbHast reOMETpHUs U YepUCHHE: YI4EOHUK. — 2-€ U3]1., iepepad. u IO
— M.: I'ymanut. u3n. nearp BJIAJIOC, 2002. — 472 c.

Koueror B.U., Jlazapes C.U., BsazosoB C.A., Kopasies C.B. MnxeHepHas ¥ KOMITbIOTEpHAs
rpaduka. Yactp 1: yuedHoe nocobue. — Tam60B: U3a-so TI'TY, 2010. — 80 c.



I[MTPUJIOXXEHUE

INOCYIZAPCTBEHHBIE CTAHAAPTBI. HOPMATUBHO-TEXHUYECKHE
JOKYMEHTBI HA OCHOBHBIE 3JIEKTPOPA/IMODJIEMEHTBI (3PJ)

HaumenoBanue OPD I'OCT unu TY
Pe3ucmopui
OMJIT 0K0.467.107 TY
MIIT TIoCT 7113-71

MJIT-0,125-5, IkOm2£5%
C2-29B-0,125-16xk0Om20,5%-1,04
CI15-2 BA-0,5-6,2kOm=10%
CI15-14

Konoencamopul

KM5
K50-6
C1 K50-16-63B-50mxD-H-B2

+80
C2 KM-5a-H90-0,047mx® _y0 %

C3 MBEM-160B-0,5mx®2+10%

Huoow
A9
814
818
KJ[503
KJ[5134
K/I5214, B

I'OCT 7113-77
07K0.467.130 TY
07K0.468.539 TY

07K0.468.551 TY

07K0.460.043 TY
07K0.464.031 TY
0K0.464.111 TY

07K0.460.043 TY

I'OCT 23232-78

I'OCT 14342-75
ad0.336.207 TY
CM3.362.025TY
[1'3.362.022TY
0P3.362.010 TY
0P3.362.035 TY/02




IIponomxenue

HanmenoBanue OPO I'OCT wmu TY
KJ/[522 0P3.362.029 TY
KC170 4 XbI3.369.001 TY

Ilepeknwouamens
12K EN0.360.037 TY
Ilepexnouamens (SA2)
112K-H-1-10-4-6 Ell]0.360.037 TY
Tpanszucmoput

KII103 E1/24-M1/24 AJIbK.432140.027 TY

KI1303 A/2A-H/5A4
KT117 A...I
KT201

KT203

KT312
KT3154..2K
KT3154...

~

KT316 A..]1
KT361

KT6454

KT801

KT803 A

KT808 A

KT808 AM...TM
KT814 A..
KT815 A...
KT816 A...

N N NN

KT817 A4..
KT818b, B, I
KT8384
KT945b

AJIBK.432140.933 TV
TT3.365.002 TV
¢50.336.040 TV
LIM0.365.001 TV
aA0.336.674 TV
JKK3.365.200 TV/03
JKK3.365.200 TV
¢50.336.030 TV
®M0.336.201 TY
aA0.336.333 TV
1JKD.365.001 TV
JKK3.365.206 TV
[e3.365.020 TV
aA0.336.240 TV
aA0.336.184 TV
aA0.336.185 TV
aA0.336.186 TV
aA0.336.187 TV
aA0.336.188 TV
aA0.336.408 TV
aA0.339.155 TV




OxkoHuaHue

HaumenoBanue 9PD I'OCT wnu TY

Mukpocxemuot

Ki140¥V11 0K0.348.045 TY

Ki140¥/17 0K0.348.285 TY

K140V/]6 0K0.348.095-03 TV/02

Ki153V]]1 0K0.348.030 TY

K5721141 A, b 0K0.348.432-01 TV
Tymonep (SAL)

MTJ/{3-B AI'0.360.207 TY

CP-50-73¢) npubopnas

P64.835.179-28

AJT 307AM
KI155/1H1
K155J143
KI1551M]1
KI155HE6
K155/1I15
K1551713

T'PIIMIII-1-45-111Y2-B
Heyxnonocnas B/[1-1

KC1334
KC5154
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