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PACCMOTPEHO meTonnueckoit YTBEPXJIEHO
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Meroanueckue peKoMeHAAIMN 0 OQOPMICHUIO SJEKTPUUECKUX CXEM IPH
MOJIYYCHUH CPEIHET0 MPO(PEeCCHOHATEHOTO 00pa30BaHus 10 YKPYITHEHHOM TpyTIe
cnenuanbHocTe 13.00.00 DiekTpo- M TEIUIOAPHEPTEeTHKA MPEICTABIAIOT COoOOM
METOJUYECKOEe TocoOMe ISl CaMOCTOSITENIbHOW  pabOThl  CTYACHTOB IO
OPUOOPETEHUIO HABBIKOB O(QOPMIICHUS CXE€M. OTO YYEOHBId KOMIUIEKC,
c(hOpMUPOBAHHBIA C Y4YE€TOM TMOTPEOHOCTEH PETMOHAIIBHOTO pBhIHKA TpYy/a,
COOTBETCTBYIOIIMX OTpacieBbIM TpeOOBaHUAM. MeToaudecKkue peKoMeHIaIluu
pa3paboTaHbl Ha OCHOBE pabouedl mporpaMMbl y4eOHOW  JUCIUTUIMHBI
WNnxenepnass rpaduka, coorBerctByror ®PI'OC CIIO-2018 YI'C 13.00.00
DNEeKTpo- U TEIUIOPHEPTEeTHKA U TPEOOBAHUIM MOATOTOBKH KaJIpOB IO CTaHAapTaM
Worldskills.

Pa3pabdoruukm:
KepemenkoB A.1O., Ilucemenckuit E.B., ®unmmmonoB M.U., npenopasartenu
obmenpodeccuonanbHbIX gucuuiuind I'BITOY « BOK»

PenenseHrni:

Makapenko A.H., k.1.H., unxkenep |l kareropuu, npenoaasarens YIIOY «l"aznpom
KoJuie K Boarorpany

Kanenuna A.A., 3am. nupektopa o YP I'BIIOY «Boarorpaackuii TeXHUKyM
DHEPIETUKU U CBS3U



Conep:xkanue

IlossicHUTEIbHASA 3alIUCKA 4
OCHOBHBIE MPABUJIA BBIMIOJIHEHHUS DJIEKTPUUECKUX CXEM 6

YcnoBHo-rpadguueckue U OyKBEHHbIE 0003HaueHHs] 23JieMeHTOoB B 11
AIEKTPUICCKUX CXeMax
CucoK UCTIOIh30BaHHBIX HCTOYHUKOB 35



1. ITosicHUTEJIBLHAA 3AMUCKA

Hacrosmee yue6HO-MeToM4eckoe mocodue pa3paboTaHO Ui CTYACHTOB,
MOJTy4YaIoluX cpeaHee mpodeccuoHaibHOe 00pa3oBaHue M0 YKPYIMHEHHON TpyIIIe
CHeIHMATBHOCTEH DJEKTPO- W TEIJIOPHEpreTuka A odopmiieHus rpaguueckoi
YaCTU KYPCOBBIX M JUIUIOMHBIX HPOEKTOB, B YAaCTHOCTH, I BBIIIOJHEHUS
AIIEKTpUYECKUX cxeM. Takke JnaHHOoe nocoOue MOAXOIUT MJI BBIIOJHEHUS
rpagpuyeckux pador mno VY] «UmxeHepHas rpadukay, HanpaBICHHBIX Ha
O0TpabOTKy YMEHHMI M 3HAHUN B YaCTU BBIYEPUMBAHUSA U UTEHUS DJIEKTPUUECKHUX
CXEM.

C momoIIpl0 JaHHOrO y4eOHO-METOJAMYECKOro MOCOOWsS IPHU MPOBENCHHUH
3aHATUHN 10 yueOHoi quctuminHe « Un:keHepHas rpadguka» GopMUpYIOTCS:

yMeHus

- BBIIIOJIHATDH rpaguueckue n300pakeHUsl TEXHOJIOTMUECKOI0 000pyJ0BaHUS
Y TEXHOJIOTUYECKUX CXEM B PyYHOH M MalIMHHOM TpauKax;

- YUTaThb YEPTEXKHU, TEXHOJOTMYECKUE CXEMbl, cHeuupUuKanuu Hu
TEXHOJIOTHYECKYIO IOKYMEHTALUIO 110 MPOPHIIIO CHIEUATbHOCTH;

3HAHUSA

- TIPaBUJI BBITTOJIHEHUS YEPTEkKEH, TEXHUUECKUX PUCYHKOB, SCKU30B U CXEM,
TeOMETPHUECKHUE TOCTPOCHHUS 1 TIPaBHJIa BEIUEPUNBAHUS TEXHUYECKUX JICTANCH;

- TpeOOBaHMH  TOCYJAapCTBEHHbIX CTaHAapTOB EnuHON  cucteMsl
KoHCTpyKTOpckor nokymeHtauuu (ECKJl) u ennHON cucTeEM TEXHOIOTMUECKON
JIOKYMEHTalUH.

Y4eOHO-MeTOAMYECKOE MMOCcOoOMe HampaBlIeHO Ha (QOpMUpOBAHUE Yy
CTYAEHTOB CJIEAYIOINX O0IIUX KOMIIE€TEHIHI:

OK O01. BeiOupare cnocoObl pelmieHdus 3afad  MnpogecCuOHANbHOU
JESITEIbHOCTH MIPUMEHUTENHHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcyiecTBisiTh MOUCK, aHAIW3 W HHTEPIIPETAIUI0O MHPOPMAIIUU,
HEOOXOMMOM I BBIIOJHEHUS 3a7a4 Npo(eCCUOHATBbHON A TEIbHOCTH;

OK 03. IlnanupoBath 1 peain30BBIBATH COOCTBEHHOE MPO(PECCHOHATILHOE U
JUYHOCTHOE PAa3BUTHUE;

OK 05. OcymectBisTh yCTHYHO W TMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuum ¢ ydeToM 0coOE€HHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 09. Hcnons3oBaTh uH(OpPMAITMOHHBIC TEXHOJIOTUU B
npodhecCuOHATBHOM e TENbHOCTH;

OK 10. Tlomp3oBaThcsi mpodecCHOHANBHOM  JOKYMEHTAIMel  Ha
rOCyJIapCTBEHHOM M MHOCTPAaHHOM SI3bIKaX;



Y4eOHO-MeTOIMYECKOE TMOcOoOMe HampaBieHO Ha (HOpMHpOBaHHE Yy
CTYJIEHTOB N (13%{011170¢ Nnpo¢eccuoHaTbHBIX KOMIIeTeHIIUi1 o
CIEUHATBHOCTSIM:

13.02.03 DyiekTpUYecKHe CTAHIIMUA, CETH U CUCTEMBI.

[IK 1.5. OdopmisiTe TEXHUYECKYIO AOKYMEHTAIMIO MO OOCITY>KHBAHUIO
IIEKTPOOOOPYTOBAHUS.

[IK 1.6. CnaBaTh 1 IpUHUMATh U3 PEMOHTA 3JIEKTPOOOOPYAOBAHUE.

[IK 2.1. KoHrpomupoBaTh pabOTy OCHOBHOIO M BCIIOMOTAaTEIbHOIO
000py10BaHUS.

IIK 3.1. KoHTposupoBaTh U peryjJupoBaTh MapaMeTpbl IPOU3BOICTBA
AIEKTPOIHEPTHH.

I[IK 3.2. KoHTponupoBaTh M PETyJIMPOBATh IAPAMETPbl IEepeaadu
DIEKTPOIHEPTHH.

[IK 3.3. KoHTpoMpoBaTh pacupeacsIieHUE JIEKTPOIHEPTUN U YIIPABISATH UM.

13.02.06 PeneitHasi 3alUTa U AaBTOMATHU3ALMUSA JJIEKTPOIHEPreTHYECKHUX
CHCTEM.

[IK 1.1. IIpoBepATb ¥ HacTpauBaThb DJJIEMEHTHI PEJICHHON 3alllUTHI,
aBTOMAaTUKH, CPEACTB U3MEPEHUIN U CUCTEM CUTHAIM3ALINH.

[IK 1.2. IIpoBOaMTh HANAKY Y3J10B PEIEUHON 3aIIUTHI, ABTOMATUKH, CPEJICTB
WU3MEPEHUN U CUCTEM CUTHATU3ALNH.

[IK 1.3. IIpoBOaNTH HCTIBITAHUS JIIEMEHTOB U YCTPOMCTB PEJIECHHOM 3aILUTHI,
ABTOMATHKU U CPEICTB U3MEPEHUN.

[IK 2.1. OnpenensiTe NPUYMHBI HEUCIPABHOCTEN M OTKA30B YCTPOMCTB
pPEIIEUHOM 3alMUThL, ABTOMATUKH, CPEACTB U3MEPEHNUN U CUCTEM CUTHAIIU3ALINH.

[1K 2.3. [TpoBOAUTH pEMOHTHBIE PAOOTHI M KOHTPOJIUPOBATH UX KAYECTBO.

13.02.07 DnekTpocHad:xeHne (10 OTPACIIM).

[IK 1.1. YuraTp ® COCTaBIATH DJIEKTPUUYECKUE CXEMBI DIEKTPUUYECKUX
MOJACTAHIIMN U CETEH;

[IK 1.5. Pa3pabateiBaTh M OQOPMISTH TEXHOJOTMUYECKYI0 M OTYETHYIO
JOKYMEHTALUIO;

[IK 3.2. Odopmaste AOKyMEHTAIMIO TI0O  OXpaHe Tpyda U
3JIEKTPOOE30MaCHOCTHU MPH IKCILTyaTallud U PEMOHTE 3JIEKTPUUYECKUX YCTaHOBOK U
CETEHN.

B  yueOHO-MeTOaMYECKOM MOCOOMHM  HW3JI0KEHbl OCHOBHBIE IpaBHIIA
BBITIOJIHEHUS 3JIEKTPUUYECKUX CXEM, IIPUBEACHBI IPUMEPHI YCIOBHO-TPA(YUUECKOrO
1 OyKBEHHO-LIM(PPOBOro 0003HAUEHHS OCHOBHOTO 00OPYIOBAaHMUS, UCIIONIB3yEMOTO
B JIEKTPUYECKUX CXEMAX.



2. TpeOoBaHMS K MOCTPOCHMIO YJIEKTPUYECKHUX CXEM

B cootBerctBUM ¢ [TOCT 2.701-2008 s5ekTprdecKkoi cXeMOil Ha3bIBaeTCs
JIOKYMEHT, KOTOPBII COIEPKUT yCIOBHbIE 0003HaUeHUs U3enuii (000pyaoBaHus),
JNEUCTBYIONIUX MPU MOMOIIU AJIEKTPUUYECKON HPHEPTHUH, & TAKKE MX B3aUMOCBSI3HU.
DNEeKTpUYECKHe CXEMbl MOTYT BBIMOJHIATHCS Kak B OyMaXHOM, TaKk U B
AIEKTPOHHOM BHJIE.

[To Ha3HAYEHUIO PIIEKTPUYECKUE CXEMBbI JEIATCSA HA CICAYIONINUE TPYIIbI:

- CTPYKTYPHBIE;

- (hyHKLIMOHAJIbHEIE,

- IPUHITUTTUAITILHBIE;

- COCUHECHUI;

- IOJIKJIFOYCHUS;

- o0ImHe;

- PacIoa0XeHUSI.

B 1npouecce mNOArOTOBKH CHEIUAIMCTOB SHEPreTUUYECKOr0 MPOQuIId
OCHOBHOW YIOp JenaeTcss Ha u3ydyeHue (GYHKIHMOHAIBHBIX CXEM, IMOCKOJBbKY
MMEHHO OHHM TMpeJHa3HA4YeHBbl ISl H300pa)KEHUs] DJIEMEHTOB, YCTPOUCTB W
(GyHKIHMOHATIBHBIX TPYIIN, YYacCTBYIOIIUX B TIpoliecce 3JIeKTpocHaOxkeHus. Bcé
AJIEKTPOOOOPYIOBaHNE, BXOMSIIEE B COCTaB DJICKTPUUYECKON CXEMBI, a TaKkKe
B3aMMOCBSI3M  MEXIY OTHUM 3JEKTPOOOOPYJAOBAaHUEM, BBIMOJHSIETCS B BHUJIC
ycioBHO-Tpaduueckux oOo3Hauenuit (YI'O), ycTraHOBIEHHBIX B CTaHIapTax
ECK/I.

B 3aBucumoctu OT uCHOSHEHHS (YHKIIMOHAIBHBIE CXEMbI MOTYT OBITh
MHOTOJIMHEHBIMU Y OJTHOJIMHEWUHBIMH.

B MHOTONMHEHHBIX CXeMax BCE DJIEMEHThI U300paKatOT B BUE OTHACIIBHBIX
VYI'O, a uenu, BXOJAIIME B COCTAB CXEMbI, TaKK€ IMOKA3bIBAIOT OTIEIbHBIMU
JUHUSMHU.

[Ipy OJHOJMHEMHOM BBIMOJHEHUU CXEMbI OJWHAKOBBIC JJIEMEHTHI LIENEH

n3o0paxarorcs oqauM YI'O, a caMu 1Ienu MoKa3bIBalOT OHOM JIMHUEH.



Ilepen  BbIMONHEHUEM  HIEKTPUUYECKUX CXE€M, B TOM UHCIE€ U
GyHKIIMOHATBHBIX, HEOOXOAMMO BBIOpaTh (GopMaT JMCTa, Ha KOTOPOM OyAeT
nzo0paxkeHa cxema. [Ipu BeIOOpe popmaTa IHCTa HEOOXOAUMO YUUTHIBATh O0BEM
U CIIOXHOCTh MPOCKTUPYEMOU 3JIEKTPOYCTAHOBKH, CTENEHb JIeTaU3aluu Ienen
CXEMbI, YCJOBHUS XpaHEHHUS a TakKe BO3MOXKHOCTh OOpaOOTKH CpelICTBAMHU
BBIYMCIUTENLHON TEXHUKH.

@dopMar JucTa JOJKEH cooTBeTcTBOBaTh TpeboBaHusM ['OCTa 2.301 wu
oOecreuynBaTh KOMIIAKTHOE BBIMIOJIHEHHWE CXEMbl, HE Hapylllas HarJISIIHOCTH U
yA00CTBa MOJIb30BAHUS €I0.

Bce oanekTpuueckue CXembl BBINOJHSOTCA 0€3 Macmrada, I03TOMY
JEUCTBUTEIBHOE PACCTOSIHUE MEXAY COCTABHBIMU 4YacCTSIMU YCTAHOBKU HE
YAHUTHIBACTCS.

[Ipu HaneceHUM YCIOBHO-TpapUUECKUX 0OO03HAUYECHUM AJIEMEHTOB U JIMHUM
WX B3aMMOCBS3€H, HEOOXOAMMO HX pacrmojiaraTh TakKuM 00pa3oM, YTOObI
obecnieunTh HaWIyylllee TNpPeACTaBICHUE O CTPYKType U B3aUMOJICUCTBUU
COCTaBHBIX 3JIEMEHTOB.

YT'O a51emMeHTOB, BXOASIIMX B COCTaB CXE€MbI, HEOOXOJMMO pacrojarath Ha
paccTtossHUM 2 u 0Oojiee MWUIMMETPOB JApPYyr OT Japyra. PaccrosiHue Mexmy
COCEIHUMHU MapaJIeIbHBIMU JIMHUSMH B3aUMOCBSA3U COCTABIIIET HE MEHEE 3 MM.

Jlunun YI'O m uMX B3aMMOCBS3HM BBINOJHSAIOTCS OJWHAKOBOM TOJIIMHEI,
3HAYEHUE KOTOPOH JeKUT B Ananaszone ot 0,2 1o 1 MM, ripu 3T0M peKoMeHyemas
TOoJIIMHA JUuHUM cocTaBisgeT 0,3-0,4 mm.

JIuHMM B3aMMOCBSI3U MEXY JIEMEHTaMU BBITIOJHSIIOTCS BEPTUKAIBLHBIMU U
TOPU3OHTAJIBHBIMA OTPE3KAaMH C MHUHHMAJIBHBIM KOJMYECTBOM H3JIOMOB U
nepeceueHui. B pekux ciyyasx JIOMyCKaeTcsl UCTOJb30BaTh HAKJIOHHBIE OTPE3KU
JIVHUM CBSI3H.

Mecta coeITMHEHMS JIMHUN CBSI3M, a TAK)KE OTIAMKH 0003HAYAIOT TOYKAMHU.

Jlns ynoOGcTBa «4TEHUS» CXeM BCe YCIOBHO-rpaduueckue o003HaUYCHUS

HEOOXOJMMO CONPOBOXKAATh OYKBEHHO-IIM(PPOBBHIM 0003HAUYEHHUEM, KOTOPOE



NpeCTaBIseT cO00I MOCIeN0BATENEHOCTE OYKB, UMD ¥ 3HAKOB, PACIIONIOKEHHBIX
B OJIHY CTPOKY 6€3 mpoOemoB.

BbykBenHo-1111ppOBOE 0003HauCHHE HIIEMEHTOB pacronararoT
HEIMOCPEICTBEHHO 0K0J0 YI'O (M0 BO3MOXXHOCTH CIpaBa WM CBEpXY), WIM Ha
CBOOOTHOM TIOJI€ CXEMBI.

DNEeKTpUYECKHUE CXEMBbI COMPOBOXKAAIOTCS MEPEYHEM AIIEMEHTOB, KOTODBIi
IpeCcTaBiIsieT coO0OW Tabnuily, 3amojiHAEMYyI0 CBepXy BHU3. [Ipumep TaOmIuIIbI

MCPCUYHA 3JICMCHTOB IIPCACTABJICH Ha PUCYHKC I.

ﬂ [los.

)
8min

HaumerobBarue Kon. llpumeqarue
“ 0003Ha1eHUe

20 m 0

185

PI/ICYHOK 1 - Hepequb QJICMCHTOB JJICKTPHYCCKHUX CXCM

Tabnuiy nepedyHs: 3J1eMEHTOB pacloyiaraloT Ha MEPBOM JIUCTE CXEMbI HaJl
OCHOBHOM HAJNUCHIO WJIM BBINOJHAIOT OTIAEIbHBIM JIucToM ¢opmara A4. Ilpu
COBMEUICHUHN D3JIEKTPUYECKONM CXEMbl M MEpPEeyHs AJIEMEHTOB Ha OJHOM JIMCTE
TabJIMIA JTOJKHA OTCTOSATh OT OCHOBHOM HAJIIMCU Ha paccTostHue 12 u 6ojee MM.
[Tpy BO3HMKHOBEHMM HEOOXOJMMOCTH MPOJOJKEHUS TaOMuIbl, €€ pacroiararr
ClieBa OT OCHOBHOM HAJIMKCH, MIPU 3TOM IAIKY TaOJUIbI TOBTOPSIOT.

Tabmuy NIEpEYHs AJIEMEHTOB 3aMOJHSIOT B cieyromen
II0CJIEA0BATEIBHOCTH:

- B cronbue «Ilo3.0003HaueHne» YyKa3bIBalOT OYKBEHHO-IIM(POBOE
0003HaYCHHE DJICMEHTA CXCMBI;

- B ctonbue «HanMeHoBaHMe» - HA3BAHUE JIEMEHTA CXEMBI;

- B cToiO1e «Kout.» - KOJIM4ecTBO TaHHBIX 3JIEMEHTOB B CXEME.

- B cronbne «I[Ipumeuanue» mpu HEOOXOIMMOCTH YKa3bIBAlOT TEXHUUYECKHE
JTAHHBIE, HE BXOJSIINE B HA3BaHUE AJIEMEHTA.

DONeMEeHThI B MEepeyHe YKa3bIBaloT B aja(aBUTHOM NOpPAJIKE UX OYKBEHHBIX
0003HaueHu oTnenbHbIMU rpynnamu. [lpum Hammumm 1udpoBBIX 0003HAYEHUH,
AJIEMEHTBI PaclojiaratoT B MOPSJIKE BO3pACTaAHUS.

DNeMEeHThI OJTHOTO TUIA C OJIMHAKOBBIMU MapaMeTpaMu, KOTOpble UMEIOT Ha
cXeMe IocleoBaTeabHble LU(pOBbIE 0003HAYEHUS, B TMEPEYHE HIIEMEHTOB
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3anuchIBaloT B oy cTpoky. Hampumep: R3,R4 unu C8-C10. Ilpu sToMm B rpade
«Kom.» yka3pIBatoT 00111e€ KOJIMYECTBO TAKUX HJIEMEHTOB.

HeoTbemiieMOl 4acThIO IEKTPUYECKUX CXEM SIBIISIETCS OCHOBHAs HAJAIKCh,
koTopas B cooTBeTcTBUU ¢ [[OCTom 2.104-2006 MOXkeT BBIMOIHATHCA 110 hopme 1;
2; 2a u 20. Ecnu snekTpuyeckas cxema COCTOUT M3 HECKOJBKHUX JIMCTOB, TO Ha
MIEPBOM JIMCTE BBIMOJIHICTCS OCHOBHAS HAIMHUCh 1O ¢opMe 1, a HA MOCIETYIOMUX
ucTax 1o ¢popme 2a.

Ha pucynke 2 mpencraBieHa OCHOBHAs HaJMHUCh 1o ¢opme 1.

B 185 N
7w 25 5w 555 77 18
2]
/um Macca Macwma
W | /luem | N ok [oducs | Jama
m Pazpad / 7/
[pat
TKoHmp /lucm /ucmob
f Hrowmp / 4/ /_3/
LN Ynh
A
20

Pucynok 2 — OcHoBHast Haauch o Gopme 1

B rpade 1 oCHOBHOW HaaNUCH yKa3bIBa€TCSI HAMMEHOBAaHUE JOKYMEHTAa,
Harpumep — CxeMma anekTpuueckas (GyHKIHOHAIbHAS.

B rpade 2 3anuceiBaeTcst Ko JOKYMEHTa, HallpUMep:
XX XXX XX XXX X X.X‘X

Howmep Bapuanra 3amanus (01;02;03...)
Ko rpynmnst (1.15; 2.15; 1.16y...)
Koz cnennansHocT cornacao @I'OC
Kon oTtnenennsa

Kon Buma pabot

Ta6nuna 1 - PacmudgpoBka kog0B mudpa rpagpudeckux padoT

FJJ‘; Haunmenosanue kona | Homep kona Pacmmmdposka xoma
1 2 3 4
01 JIMTUIOMHBINA TPOEKT
02 KypcoBoii npoekt (paboTa)
1 Bun pabor 06 [TpaxTuueckas padota
07 Pacuérno-rpaduueckas pabora
08 JlaGopatopHas paboTa




09 KonrponsHas padora
5 B oTe e O OuHoe oTaenenue
3 3a04HOE OTJENIEHNE
13.02.03. | DnekTpuYecKue CTaHIUU, CETH U CUCTEMBI
13.02.07. | DnekTpocHabx)eHue (110 OTPACIISAM)
3 Bun crierimansHoCTH 13.02.06. | Peneiinas 3aIura u aBTOMAaTHU3aIUI
cornacHo ®I'OC AIIEKTPO3HEPIETUYECKUX CUCTEM
13.02.09 | MoHTax ¥ dKCILTyaTaIus JIMHAN DJIEKTPOIIepeIaun
09.02.01. | KoMIbrOTEpHBIE CUCTEMBI M KOTUICKCHI
[Tpumep mmdpa:

01.0.13.02.03.1.15.01
D10 0003HaUYCHUE pacIIu(PPOBBIBACTCS CICAYIONTUM 00pa3oM: JTUILIOMHBIN

ITPOCKT, BBITTIOJTHEHHBIM Ha OYHOM OTACJIICHUHU, CTYACHTOM, O6y‘{aIOH_II/IMCH 10

CIEHHUAIBHOCTH «DJIEKTPUYECKUE CTAaHUWU, CETH U CHCTEMBb» B rpynne 1.14 u

nMeeT BapuaHT Ne 1.

I'padsr 3, 4 a Takxe rpada «Macurad» He 3a0JTHIIOTCS.
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3. TpeGoBanusi K yCJ10BHO-TpauuecKuM M OYKBEHHBIM 0003HAYE€HUSIM
3JIEMEHTOB B JIEKTPUYECKHX CXeMax.

B pazgene npencrtaBieHbl  yciaoBHO-rpaduyeckue U OyKBEHHBIC
0003HAaUEHUsST OCHOBHOTO  3JIEKTPOOOOPYAOBAHUS, TNPEIHAZHAYCHHOTO  JUIS
MIPOU3BOJICTBA, TpaHcopMmaluu, Mepeaadn, MnpeoOpa3oBaHUs W MOTPEOICHUS
NeKTpUYecko sHepruu. Pa3zmepel mnpenacraBieHHbIX YI'O  moryt  OBITh
nponopuroHaIbHO u3MeHeHbl B coorBercTBHHM ¢ ['OCT [2]. Ilpu BhIMOIHEHHH
ANEKTPUUECKUX CXEM BCE AJIIEMEHTHI M300PaKAIOTCS B OTKIIOYEHHOM COCTOSTHUMU.

Ilpumeuanue: Jlannasa mabauya exmoyaem 6 cebs Ul HEKOMmopbvle
Haubonee 4acmo npumeHsemvle HA 3AHAMUIX U NPU BbINOJHEHUU KYPCOBO2O U
ounnomuoz2o npoekmog YI'O. OcmanvHble MOMNCHO HAUMU 6 CMAHOAPMAx,
KOMOopvle nepevucienvl 8 CHUCKe UCNOIb308AHHOU JUMEPAmMypbl 8 KOHYE OAHHO20
nocoous.

Bce pazmepvr  npusedennvix YI'O, ycmanognenmwvie 6 cmaHOapmax,
nepenecenvl 6 oanHyo maoauyy. OcmanbHvle pazmepvl, KOMopvle CMAHOapmMamu
CMpo2o He pe2lameHmupo8ansl, YCMAHOGIeHbl ABMOPAMU OAHHO2O0 NOCOOUS U
HOCAM PeKOMeHOAmeNbHblll XapaKmep, HO Ha HUX MOJNCHO onepemuvcs. B ceaszu c
omum pasmepvl YI'O, xomopvie MON*CHO GCcmMpemumsv HA CXeMax 6 peaibHoU
npaKkmuke, MO2ym Omaudamsbcsi Om YKa3auHvlx 30eCh.

Taxorce obpawaem e6awie 6HUMAHUe, YMO U OYKBEHHble 0003HAUEHUS,
npusedennvie 6 cmoabye S5 OanHOU Mmabauysl, OO0bUIE YACMbBIO HOCAM
PEKOMeHOamelbHblll XapaKkmep, a NOMOMY 8 CXeMax bl Modceme SCMmpemums
pasHvle 6apuaHmsl Mmakux 0003HaAYeHUL.

Haszeanus snemenmos, npueedennvie 6 cmonoye 2 0anHOU mabauyvl, Mo2ym
He COo0meemcmeosams mem, KOmopvle YCMAaHo8leHvl 6 cmanoapmax. JlanHoe
pacxodcoeHue ¢ NEPBOUCMOYHUKOM  O0VCIO08IEHO  NPOU3B00CMBEHHOU
Heobx00umocmoio. /[ HeKOMOPbIX 2IeMEeHMO8 YKA3AHbL 084 BAPUAHMA HA3BAHUS.

Coenacno cmanoapmam, Ol HEKOMOPBIX IJEMEHMO8 YCMAHOGNIEHbL 08€
Gopmel Hayepmanua. V3peoxka 6 00HOU U MOl dice cxeme MONCHO 8CHMPEmums
anemMeHm, @vluepyeHuvlli 6 obeux ¢opmax. Ecau ons unmepecyrowezo eac
aeMeHma 6 OanHOU mabiuye yCMaHo8leHa 00HA hopma, mo 6Mmopyio MOINCHO
nposepums no CMaHoapmy.

Bce pasmepbi ykazanvl 6 muiniumempax.
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. T'OCT 2.727-68 EnunHas cucteMa KOHCTPYKTOPCKOW JTOKyMEHTaluu
(ECKJ). OO6o3nauenusi  ycloBHble  rpaduueckue.  Pa3psaHukmu.
[Ipenoxpanurenmn. Bzamen ['OCT 7624-62 B uactu pasn. 7; BBeq.
13.08.1968.- M.:Crannaptundopm, 2010.-8 ctp. - (MexrocyaapcTBEHHbIN
CTaHJapT).

. TOCT 2.728-74 EnuHasg cucteMa KOHCTPYKTOPCKOM —JIOKYMEHTalWu

(ECKL). O603HaveHUS YCIIOBHBIE rpaduueckue. Pesucropsi,
35



koHsiencatopbl. Bzamen ['OCT 2.728-68, 'OCT 2.729-68 B wactu 1. 12 u
I'OCT 2.747-68 B ywactu moAamyHKTOB 24, 25 Ttabnuisl; BBea. 1.07.1975-
M.:Crannaptundopm, 2010.-14 ctp. - (MexrocyaapcTBeHHbINA CTaHIAPT).

10. TOCT 2.729-68 EnpunHas cucreMa KOHCTPYKTOPCKOM JOKyMEHTAIlUU
(ECKL). O603HaueHus YCIIOBHBIE rpaduueckue. [Tpubopsr
anexktpousmeputenbibie. B3zamen ['OCT 7624-62 B ywactu pasn. 6; BBeq.
1.08.1968.- M.:Crangaptuadopm, 2010.-10 ctp. - (MexrocyaapcTBEHHBIH
CTaHJapT).

11.TOCT 2.730-73 Enpunas cucreMa KOHCTPYKTOPCKON JTOKyMEHTAIlUU
(ECKJD). O6o03HaueHUs YCIIOBHBIE rpaduueckue. [TpuGopsl
nonynpoBoaHukoBeie. B3amen 2.730-68, 'OCT 2.747-68 B wactu mm. 33 u
34 tabmuiel; BBea. 01.07.1974. — M.: Cranmaptundopm, 2010.- 15 ctp. -
(Mesxrocy1apCTBEHHBIN CTaHIAPT).

12. TOCT 2.732-68 Epumnas cucreMa KOHCTPYKTOPCKOW JOKyMEHTAIMU
(ECKJ). O603Hauenus ycioBHble rpaguueckue. Mcrounnku ceeta. Bzamen
['OCT 7624-72 B wyactu pas3n.l2, mompasn. XK.; BBen. 14.08.1968.-
M.:Crannaptundopm, 2010.-8 ctp. - (Mexrocy1apCcTBEHHBIN CTaHIAPT).

13.TOCT 2.747-68 Enunas cucreMa KOHCTPYKTOPCKON TOKYMEHTAIlUU
(ECKJl). OOo3HaueHus ycioBHblE rpaduyeckue. Pa3mepbl yCIOBHBIX
rpaguueckux o6o3Hauenuii. Bsex. 1.01.1971.- M.:Crangaptuadopm,
2001.-6 cTp. - (MexxrocyaapCcTBEHHBIN CTAaHAAPT).

14. TOCT 2.755-87 Epunas cuctemMa KOHCTPYKTOPCKOM JOKyMEHTaluu
(ECKJD). O6o3HaueHWsT  YCIOBHbIE  TrpaduyecKue. YcerpoilictBa
KOMMYTAIITMOHHBIE M KOHTakTHhIe coeauHeHus. Bzamen ['OCT 2.738-68
(xkpome monmynkra 7 Tabn. 1) m T'OCT 2.755-74; BBem. 27.10.1987.-
M.:Crannaptundopm, 2004.-11 ctp. - (MexrocyaapCcTBeHHBINH CTaHIAPT).

15.TOCT 2.756-76 Enunas cucteMa KOHCTPYKTOPCKOW JOKyMEHTaluu
(ECK). O6o3nauenus ycinoBHble Tpaduueckue. BocnpuHumaromias 4acthb
anekTpoMexaHnueckux yctpoicts. Bzamen ['OCT 2.724-68, TOCT 2.725-
68, TOCT 2.738-68, TOCT 2.747-68. BBem. 1.01.1978.-
M.:Crannaptuadopm, 2004.-5 ctp. - (MexrocymapcTBEHHBIN CTaHIAPT).

16. TOCT 21.614-88 CucreMa mpOoeKTHOW JOKYMEHTAIIMH JJIsi CTPOUTEIHLCTBA.
N300paskenns ycimoBHbIE TpaduuecKkue AIeKTPooOOPYI0BAaHUS U TPOBOJAOK
Ha miaHax. BBed. 28.12.1987.- M.:Cranpaptundopm, 2005.-15 ctp. -
(MesxrocynapCTBEHHBIN CTaHIAPT).

17.MenpaukoB, M.A. PerneiiHas 3amura ¥ aBTOMAaTHKa 3JIEMCHTOB CHCTEM
AJIEKTPOCHAOKEHUSI TIPOMBIIIUICHHBIA TPEANpUATHNA: ydeOHoe mocooue/
M.A. MenpaukoB — Tomck: WM3a-B0 TOMCKOro MNOJUTEXHUYECKOTO

yHuBepcuteta, 2008. - 218 c.
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18.Mumenko, A.B. Dnektpomexanuka: yueOHoe mocobue/ A.B. MuiieHko,
H.II. Motopuna. - Tam6oB: M3n-Bo TaMOOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOro yHuBepcureta, 2007. - 72c.

19. Poxkoga, JI.JI. «DnekTpoobopyi0BaHUe CTAHIIMKM U TOACTAHIIUN: Y YeOHUK
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