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OBIIIUE CBEJIEHUA

Kpome rinaBHBIX CXEM BIIEKTPOYCTAHOBOK, UJIM CXEM ITEPBUYHBIX COCITMHEHUM, YKA3bIBAIOIIUX ITYTH
MPOXOKJICHUS AIEKTPOIHEPTUH OT UCTOUHHKA MUTAHUS K TOTPEOUTEIIO, CYIIECTBYIOT TAK)KE CXEMbl BTOPUUHBIX
COCIMHEHUH, B KOTOPBIX C TOMOIIBIO YCIOBHBIX IpaUUECKUX N300paKEHUM yYKa3aHbl 2JIEMEHThI BTOPUYHBIX
YCTPOMCTB, a TaK K€ COCTUHEHUS MEXKAY HUMU U SJIEMEHTAMH OCHOBHOT'O 000pYI0BaHUs (M3MEPUTETHHBIE
TpaHcopMaTopbl, KOMMYTAIIMOHHAS arlliapatypa u Jip.).

K BTOpUYHBIM yCTPOICTBAM OTHOCSTCSI KOHTPOJIbHO-U3MEPUTENIbHBIC MPUOOPHI, CPEACTBA yUeTa
AIIEKTPOIHEPTUHU, YCTPONCTBA PEJICHHOM 3allIMTHl M1 aBTOMATUKH, allliapatypa ynpaBieHus, 0JIOKUPOBOK,
ABApUUHOU U NIPEAYNPEIAUTEIIbHON CUTHAIU3ALIUY.

HanexxHocTh 1 SKOHOMUYHOCTD AJEKTPOYCTAHOBOK B 3HAYUTEIIBHOW CTEIIEHU 3aBUCUT KaK OT IIPABUIIBHOTO
BBIOOpA MPUHIIUIIOB PAOOTHI BTOPUUHBIX YCTPONCTB U BOZMOKHOCTEHN MCIIOJIb3YEMbIX JJIEMEHTOB, TaK U OT
Ka4yeCTBa COCTABIICHUS CXEM BTOPUYHBIX COEAMHEHNUN U ITPABUIIBHOTO BBIMIOJIHEHHS UX B HATYPE.

[To Ha3HAYEHHIO CXEMbI BTOPUYHBIX COCIMHEHUN OBIBAIOT: NPUHIUNHNAIbHBIE, TOJTHBIE, MOHTaKHBIE.
Ilpunyunuanbnsle cxempl COCTABIAIOTCA IPUMEHUTEIIBHO K OTAEIBHBIM JJIEMEHTAM: LEMHAM PEJICUHON 3alUThI,
LETSIM YIIPABJICHUS Y CUTHAJIM3AINU, COEAUHEHUSIM U3MEPUTENBHBIX IPUOOPOB.

DTH CXEMBI SBIISIIOTCS OCHOBOM JIJII COCTABJIEHUS TTOJHBIX CXEM, KOTOPBIE OXBATHIBAIOT BTOPUYHBIE COCTUHEHUS,

OTHOCAIMUECCA K OTHOMY IMPUCOCOAUHCHHUIO rJIaBHOM CXEMBI, 060CO6J’I€HHOMY 110 (bYHKI_[I/IOHaJ'IBHOMy,



TEXHOJIOTHYECKOMY WJIM CTPYKTYPHOMY IIPU3HAKY (TpaHcdopmarop,

HYX]T).
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Monmasichwle cxempl CIlyKaT pad0OYUM YEPTEKOM, 10 KOTOPOMY ITPOU3BOAUTCA MOHTAX BTOPUYHBIX 1iereil. B
MOHT)KHBIX CXE€MaX MOKa3bIBAETCS HE TOJIBKO KAKUM 00pa3oM, HO U KAKUMH CPEICTBAMU OYIyT OCYIIECTBICHBI
B JICHCTBUTEIILHOCTH JIEKTPUUECKHUE CBSI3U (CEUEHUE U TUIT KOHTPOJIBHBIX Kabenei, COOPKU 3aKMMOB,
UCTIBITAaTEIbHbIE OJIOKH). MOHTa)XKHbIE YEPTEKU YUUTHIBAIOT TEPPUTOPHATIHHOE PACIIOIOKEHUE 000PYI0BAHMS,

OTHOCSIIIIETOCS K BTOPUYHBIM 1LIETISIM (IIUTHI yIIPaBiICHUs, pesieiiHbIe mKadbl U aHenu, suyeiku PY).
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YCJIOBHBIE NO3UIIMOHHBIE OFO3HAYEHUSA 3JJEMEHTOB BTOPUYHBIX IENIEN
bykBeHHBIE TO3UIIMOHHBIE 0003HAUYECHUS PJIEMEHTOB U YCTPONCTB BTOPUYHBIX LIENIEH HA CXEMaX BBITTOJIHSIIOTCS
JATUHCKUMU OYKBaMH U OTIPEIETSAIOTCS HOPMAaTUBHBIMU MaTepUaiaMy MPOEKTHBIX HHCTUTYTOB. Hampumep,
pene Toka obo3Havaetcs KA; pene npomexyrounoe - KL, Tpanchopmarop toka - TA, nepexiaroyaTens Henen
yIIpaBJi€HUs - SA U T. 1.
bykBeHHBIE TO3UIIMOHHBIE 0003HAUYEHUSI BUAOB AJIEMEHTOB, HAM0O0JIEE YaCTO YNOTPEOIIEMBIX B CXEMAX
yIpaBJICHUS, aBTOMATHKH, 3aIIUThI, U3MEPEHUS U CUTHAIN3AIMHU, IPUBEIECHBI B COOTBETCTBYIOIIUX
HOPMATUBHBIX JOKyMeHTax (cm. B.I'. Inosayxuii, U.B. [lonomapes. Coepemernnvle cpedcmaa peieiHol 3auumol
u aemomamuku snexkmpocemei. 10 sanekmponnas eepcus. Pacnpocmpansemcsi 8 c60000H0 docmyne).
[TopsiakoBbIE HOMEpaA NEMEHTAM CJEAYET MPUCBANBAThH, HAUMHAS C €JUHUIIBI, B IPEAECTIaX BUAA SJIEMEHTOB,
KOTOPBIM Ha CXE€M€E IIPUCBOCHO OJIMHAKOBOE OYKBEHHOE MO3UIIMOHHOE 0003HaueHue. Hanpumep, cUrHaIbHbIE
Tabs10 Ha cxeMe B Kor4uecTBe S mT. 0yayT obo3HaueHsl oT HLA1 no HLAS.

[Hudps! 1 OYKBHI B MO3UITMOHHOM 0003HAUYEHHUH BBITIOJHSIOTCS OJHUM pa3MepoM IpudTa U MPOCTABIISIOTCS Ha/T
rpaguyecKkuM u300pakeHreM 1eMeHTOB. [Ipu pazHeceHHOM crioco0e n300pakeHus AJIeMEHTa MPUCBOCHHOE
MO3UIIMOHHOE 0003HAYEHUE MTPOCTABIISIETCSA OKOJIO KAKAO0M €ro COCTABHOM YaCTH.

B ciyyae He0OX0OAMMOCTH, COCTaBHBIM YaCTSIM AJIEMEHTa MOT'YT NPHUCBAaUBATHCS MOPSIKOBBIE HOMEDPA,

n00aBIsIeMbIE K MOPSAIKOBOMY HOMEPY MO3UITMOHHOT0 0003HaYeHus uepe3 Touky. Hanpumep: KL.3.2 - Bropas



rapa KOHTAKTOB TPETHETO MPOMEKYTOUHOTO pene; VD3.2 - BTopol quoj TpeThel TUOIHON COOPKH.

Ji1st 0003HaueHMs PUHAJIC)KHOCTH 3JIEMEHTA K DJIEKTPUUECKOH (ha3e ToKa JOMyCcKaeTcs 100aBiIsSTh UHIEKC
dassl (A, B, C), npoctaBnsemsiii uepes Touky. Hampumep: TA1.C - nepBbiit Tpanchopmatop Toka ¢assi C.
CurHanbHbIe KOHTAKTHI MOJIOKEHUST CUIIOBBIX KOMMYTAIIMOHHBIX alapaToB 0003HAYAIOTCS TEM e KOJOM, UTO U
caMm arrapar.

COBOKYMHOCTb 3JIEMEHTOB (KJIEMM, 38KMMOB M COCIMHSIONINX UX MPOBOTHUKOB WM >KUJI Kabeleit) oo1men s
BCEH CXEMBI IIETTd OJHOTO HAa3HAYCHUS C €AMHON MapKUPOBKOU Ha3bIBaeTCs uiuHKkou. 1lluaku MoryT uMeTh,
HaIpuMep, BU KECTKUX MPYTOB-TIPOBOIHUKOB, PACTIONOKEHHBIX HAJl TAHEBHBIM PSIOM B PEICHHOM 3ajie, WK
KTyTa U30JIMPOBAHHBIX MPOBOIHUKOB, COCTMHSIOMNX KIIEMMHBIC PSJIbI pEJICHHBIX TTaHeel uiu orcexkoB KPY.
Jliist oGecrieueHnst HaIGKHOCTH pabOThI CXEMBI, IIIMHKU BBIMTOJTHSIIOTCS, KaK MPaBUIIO, 1O KOJbITy. JIJis
oOJIerYeHHs JIOKATU3AIMH MTOBPEKICHHS IIIMHKA MOTYT CEKIIMOHUPOBATHCS MPU MTOMOIITH KOMMYTAIIHOHHBIX
YCTPOMCTB (PyOUIbHUYKOB, MAKETHBIX BBIKJIKOUATENICH U T.1I.).

[IIuHkaM yrpaBiaeHuUs, CHTHAIM3AIlMW, CHHXPOHHU3ALIUH, HATIPSDKEHUS, KaK 2JIEeMEHTaM MPUHIIUITUAIBHBIX CXEM,
TaK)Xe MPUCBANBAIOTCA MO3UIMOHHBIE 0003HaueHus. [lepBas OykBa E o603Hauaet o6mmii ko muHKUA. BTopas
OykBa 0003Ha4aeT Ko GyHKIIMOHATILHOTO Ha3HAYCHUSI IIUHKY (yIpaBieHUE, CATHAIM3ALUS U T.11.). TpeThs
OyKBa JaeT AOMOJHUTEIbHBIE CBEJICHUS O ITMHKE, €CJIM 3TO TpeOyeTcs (aBapuitHas — A, mpeaynpeauTebHas —

P u 1.11.). [lanee cinemyeT NOpsAKOBBINA HOMEP ITUHKHU, KOTOPBIA MOXET ObITh OMYIIEH, €CJIU B HEM HET



HeoOxoauMocTu. [Ipu HeoO6XxoaUMOCTH, 0003HAUYCHHUE IIIMHKUA MOXKET OBITh TOMOTHEHO UG PO, 0003HaYAIOIIIEH
HOMEp y4yacTKa IIEHTpaJIbHON CUTHAIM3ALUU, Tu00 OyKBOM, 0003HavaroIiei ¢asy (Harnpumep, A1l MUHOK
HaIpsHKEHUs ).

Hwxe npuBoasaTcs ycaoBHbIE Tpaduueckre 0003HaUYEHUS SJIEMEHTOB MPUHIIMITHATIBHBIX CXEM.






A) — 0OMOTKH pelie, KOHTAaKTOPOB: 1 — OJTHOOOMOTOYHBIX; 2 — IByXOOMOTOYHBIX; 3 — pelie Toka; 4 — pele
BPEMEHU.
b) — koHTakThl pene 3ampikaromue: 1 — 0e3 3amemyieHus; 2 — ¢ 3aMeJUIeHMEM Ha 3aMblKaHus; 3 — C

3aMCAJICHUCM Ha PA3MbIKAHHUC, 4—c 3aMCIJICHUCM Ha 3aMBbIKAHHUC U PAa3MbIKaAHUC.

B) — KoHTaKThl penie pa3Mmbikaromue: | — 0e3 3aMemieHus; 2 — ¢ 3aMeJIECHHEM Ha pa3MbIKaHue; 3 — ¢
3aMEIIJICHUEM Ha 3aMbIKaHUE; 4 — ¢ 3aME/IJICHUEM Ha 3aMbIKAHUE U pa3MbIKAHUE.

') — KOHTaKTHI pene nepekiatoyaronme: 1 — ¢ pa3aMbIKaHUEM 1IeTH; 2 — 0€3 pa3MbIKaHUS ISTIH.

JI) — KOHTaKThl pejie 3aMBbIKAIONINEe KPAaTKOBPEMEHHO (MMITYJIbCHBIC): 1 — ObICTpOAEUCTBYIOIIUN; 2 — C
3aMEJJIEHUEM.

E) — KOHTaKkThl IMyTEBOrO BBIKIIOUATENs: 1 — 3aMbIKArOMUA; 2 — pa3MbIKaIOMUN (UCHOJIb3YyeTCs IS
0003HaYEHHS BCIIOMOTaTEIbHBIX KOHTAKTOB HA MPUBOAAX BBIKJIIOYATEIEH, pa3beAUHUTEIICH ).

K) — koHTaKTHI O€3 caMOBO3BpaTa (yKa3aTelabHbIX pese): 1 — 3aMbIKaomui; 2 — pa3MbIKAIOIIHM.

3) — pyOunbsHuk: 1 — ogHO(a3HbIN; 2 — Tpex(a3HbI.

W) — npenoxpaHuTeNb

K) — aBTOMaTHueckuit BeIkItouarelnb: 1 — omHoda3HbIi; 2 — Tpexha3HbI.

JI) — xHOmKM: 1 — 3aMBIKaIOIHMe; 2 — pa3MbIKAIOIIHE.
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M) — nudaromar: 1 — Tpexdasznsiii; 2 — omHO(a3HBIN.

M) — V30: 1 — tpexdasnoe; 2 — ogHOPazHOE.
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OCHOBHBIE TPEBOBAHUS K CXEMAM BTOPUYHbIX COEJJUHEHUN
[ToBBIIIEHNE MOIITHOCTH OTASIBHBIX YHEPIETHUSCKUX 00BEKTOB, aBTOMATH3AIIMS yIIPaBICHHS
MIPON3BOJICTBEHHBIMH MIPOLECCAMH, CBSI3AHHOE C 3TUM YCIIO)KHEHUE CXEM BTOPUYHBIX COCIMHEHUN U BO3POCIINE
TpeOOBaHUA K HAJACKHOCTH pabOTHI 1IETICH YIPaBICHUS U CUTHAIM3AUK TPEeOyIOT 0COO0Tr0 BHUMAHMUS K
ITOCTPOCHUIO U BBIMIOJIHEHHUIO CXEM BTOPUYHBIX COEAUHEHUN. CXEMBI BTOPUYHBIX LENEN JOJKHBI yIOBIECTBOPATH
CJIEIYIOIIUM OOLTUM TPEOOBAHUSM:
- UeTKOCTh TOCTPOEHUS CXEM, JOJKHA MO3BOJIATH OBICTPO OPUEHTUPOBATHLCS U OOHAPYKUBATh HEMOJIAJIKU WUITH
JIOKHYIO pa0oTy IETeH.
- ObecrnieueHre HaJIC)KHOU pabOThl BTOPUYHBIX IENEN KaXXI0To MPUCOSANHEHUS], 1 BO3MOXHOCTb MPOBEPKU
COCTOSIHUS OTIEpaTUBHOM IIEIIH B IIpeJiesiaX MPUCOSIUHEHMS, UIn 1000 sueiiku PY. Takas npoBepka jerko
OCYIIIECTBIISACTCS MIPU MUTAHUY BTOPUUHBIX IETIEH KXKI0T0 MPUCOSTUHEHUS (MM CUCTEMbI BTOPUYHBIX IIETIeH
KOMILJIEKCHOTO YCTPOMCTBA) Ye€pe3 UHAMBUYATbHBIN aBTOMAaTUYECKUI BBIKJIFOUATEINb (TPEIOXPAHUTENH), CO
BCIIOMOTATEIbHBIMI KOHTAKTaMH JIJIs CHTHAJIM3AINH O UX CpabaThIBaHUH. 3aIUTHBIC YCTPOUCTBA BRIOMPAFOTCS C
Y4ETOM CEJIEKTUBHOCTH M HEOOXOMMOMN YyBCTBUTEIBLHOCTH, C YUETOM BIHMSHUS AyTu. [I[ppHNMast BO BHUMaHHE
3HAYUTENBHYIO Pa3BETBICHHOCTD LIENIEW BTOPUYHBIX COCTMHEHUH U, B CBSI3U C 3TUM, 3HAYNUTEIBHYIO BEPOSITHOCTD
BO3HUKHOBEHUS TOBPEKACHUN U HEHOPMAIbHBIX PEKUMOB B CETH, 11€JIECOO00PA3HO OTAEIAThH LIETH YIPABICHUS

OT IIPOYMX IeTel (CUrHaIu3aIum, OJIOKUPOBKH U JIP).
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-Uckitouenue 1oxHbIX (00X0AHbIX) nenei. [Toa 105kHO TOHMMAETCA HE MPEeAYyCMOTPEHHAs MpH
MMPOECKTUPOBAHNHU LIETIb, BOSHUKHOBEHUE KOTOPOU MOKET IMPUBECTH K JIO)KHOMY JECUCTBUIO CXEMBI. Takue
JIO’KHBIE 1IETH MOTYT BO3HUKATh MPU OTCYTCTBUU B CXEMax HEOOXOIUMBIX pa3ACIUTEIbHBIX U
Pa3MHOXKUTEIIBHBIX PEJI€, IPU HEUETKOM Pa3/ICJIICHNUN LENEN YIIPABICHUS U CUTHAIU3ALWN, IPU HEIOYUYETE
BO3MOKHOCTH BO3HUKHOBEHUS CIIyYaWHBIX 3a3€MJIEHUM UJIM PAa3pPbIBOB LENH B TOW WJIM UHOW YaCTU CXEMBI. DTO
0COOEHHO BayKHO JIJIs1 IETEN yIIpaBIeHUs: pad0Ta BKIIOYAOIINX UM OTKIIFOYAIOIINX 3JIEKTPOMAarHUTOB JOJIKHA
MMETh MECTO TOJIBKO TOTA, KOTAa 3aMKHYThl KOHTAKThl COOTBETCTBYIOIIUX YCTPOUCTB, JAIOIINE KOMAHy Ha
MPOBEJICHUE JaHHOU onepanuu. [Ipu mocTpoeHun 1 MpoBEPKE Pa3BEPHYTHIX CXEM ClIelyeT 0OpaTUTh BHUMAaHUE

Ha TaK Ha3bIBACMBIC ITIOIICPCUHLBIC IICIIOYKH, B OOJIBIIMHCTBE CJIy4acB U CO3Jar0IMC JIOKHBIC IICTIN.

B kauecTBe npocTeiiiiero npuMepa JIOKHOMU 1eNH MPUBEACHBI BApUAHTHI CXEMbI 3alIUTHI TpaHCPopmaTopa.
Huddepenimanpaas v ra3oBas 3alUThl JOHKHBI IEMCTBOBATH HA OTKIIIOUEHHUE TpaHCchOopMaTopa ¢ IBYX CTOPOH
(BH u HH), a MakcumaibHasi TOKOBas 3aliuTa JOJKHA MPOU3BOIUTH OTKIIOUCHUE TpaHCcPopmaTopa TOJIBKO C
OJIHOU cTOpOHBI. [Ipu cocTaBiIeHUH MPUHIUIINATBLHON CXEMBI PEJIECHHON 3alIUTHl B CBEPHYTOM BHJIE€ MOXKET OBIThH
He 0OHapy»XeHa IJIEeKTpUYecKas CBA3b lenen oTkiIoueHus A8yX Beikiatouareneit (BH u HH). 13 passepnyTtoit
CXEMBI ITPUBEJICHHON HA PHUC. a) CIEIYET, YTO MIPU HAJTMYUHU TAKOU CBSI3M (MONEpeYHas eNb) HEN30ekKHA JTOKHAS

uenb. Heo0xoauMo nnu Haauvue ABYyX OTAENbHBIX KOHTAKTOB y pesie KATI, aeiicTByromux Ha 1Ba
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BBIKJIFOUATENIA, KaK MOKa3aHO Ha PUC.0), U IPUMEHEHHE pa3AeIUTEeIIbHBIX TPOMEXKYTOUHBIX PEJe - PUC.B).
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Jist HaIes)KHOM pabOThI YCTPOMCTB HE PEKOMEHTYETCSl MPUMEHEHHUE OOJBIIIOTO KOJWYECTBA MOCIE0BATEIBHO

COCIMHEHHBIX KOHTAKTOB. Tak, Hanpumep, Npu HanpsoKeHnu nutanus 220B, penenbHoe KOMMYECTBO

IIOCJIEA0OBATCIIBHO COEAMHCHHBIX KOHTAKTOB B IICTIN - IIATh.
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[Ipu cocTaBiIeHUH MOHTAXHBIX CXEM HEOOXOAMMO YUYHUTHIBATh, YTO MAKCUMAaJIbHOE KOJIUYECTBO TPOBOJHUKOB
MOAKJTIOYAEMBIX K JII000H KJIeMMe YyCTpoicTBa (MIpubopa) Ui psijia 3aKUMOB JTIOJDKHO OBITH HE Oosiee 2-X.

IIpu cocTaBineHnH CXEM Ha TOCTOSTHHOM ONIEPATUBHOM TOKE, ISl YMEHBIIEHUS Pa3PYIIUTEIbHOTO BO3ICHCTBUSA
AIEKTPOXUMHUYECKON KOPPO3UHU HA KATYIIKH 3JIEKTPOMArHATOB YIIPABJIEHUS] KOMMYTAIMOHHBIX AMIapaToB,
PacIoJIOKEHHBIX B IIKadax MpUBOJIOB, KATYIIKH OJTHUM U3 BHIBOJIOB MTOCTOSTHHO COCIMHSATCS C IEINbI0, NMEIOIIEH

OTpHHaTeHBHBIﬁ IIOTCHINAJI.

CTpyKTypHBIE CXEMBbI IPUMEHSIOTCS JJIs1 N300paKeHUsT O0IIEH CTPYKTYPhI YCTPOUCTB peIeHHOM 3alUThI U
aBTOMATUKH 0€3 BBIICJIICHUS OTJACIBHBIX PeJjie U APYrux anmapatoB. OHU U300paxaroTcsi HE C OMOIIbIO
MIPUBEJACHHBIX BBIIIE YCIOBHBIX 0003HAYEHHUM, a B BUJIE 1IEJIBIX y3JIOB WJIM OPraHOB YCTPONCTBA U B3aUMHBIX
CBSI3€M MEXy HUMHU. Y 3JIbl U OpTaHbl 00OBIYHO U300pakKatoTCs MPSIMOYTOJIbHUKAMH, B KOTOPBIE TTOMEIIAIOTCS
HAJITMCU WUJTK YCJIIOBHBIE MHIEKCHI, MOSCHSIONINE Ha3HAYEHHE JAHHOTO y3J1a Wiiu opraHa. st u3o0paxkeHus
CTPYKTYPHBIX CXE€M HCIOJIb3YIOTCS TaKXKE YCIOBHBIE 0003HAUEHUS JIOTHUECKUX 3JIeMeHTOB. [Ipumep — cxema

pa3MeIIeHUs 3alIUT 10 TpaHChopMaTOpaM TOKa U HANIPSKEHUS

17
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KOHTPOJIBHBIE BOITPOCHI:

- [Toka3aTpe Ha cxeMe Bce TOKOBBIE LeNH. [ [0ACHUTh Ha3HAYEHUE KAXKIOW U3 HUX.
- Kakue npubopsl noaktouensi? [lepeuncaunTs.

- [Tokazath Ha cxeme MOJKJII0YEHUE CUIIOBOTO TpaHchopMaTopa.

- [Toka3aTp Ha cxeMe nenu HanpspkeHns. Kak oHu opraHn3oBaHbl?

- [TosicHUTh Ha3HAYEHUE ITYTEBOT'O BBHIKIIOYATEIIS.

- [Toka3aTp Ha CXEMBI KJIEMMBI.

- [Toka3aTp nenu OCBEICHUS AYEHKHU.

- [Toxa3aThb aBTOMAaTHYECKHUE BBIKJIIOUATCIIH.
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MHNPUJIOKEHUE

Pa3Mepsnl yCJI0BHBIX rpapuuecKuX 0003HAYEHUH B JIEKTPHUYECKHX CXeMax

HaumenoBanue | OQ0o03HaueHUE HaumenoBanue O0o03HaueHue

Kontakt
Konrtakt
KOMMYTAIMOHHOTO -
. |_ KOMMYTallUOHHOT'O
yCTPOMCTBA. 30° 1
. ycrporcTsa. O0miee pa:
O6miee 1
0003HaYCHHE:! 5.1l
0003HaYCHHUE:
. MEPEKITHOY AN
3aMBIKAIOIIN I
"2 | KoHnrakT 6e3 2o |-
DJeMeHT B T j.—,.f
mi caMOBO3Bparta: &
HarpeBaTelIbHbIN t 4
3aMbIKAIOIIN T
<> | Konrakr R25 | =
Beikirouateins % f e\ T
D EaSRaN 3aMBIKAIOIIUU C 5

1 3aMeJTUTEIICM, PR '

L]




KoHTakT
Pa3bEMHOTO
COEJINHEHUS:

IITHIPb

KonTakt
Pa30opHOro

COCAMHCHUA

Bocnpunnmaromas
4acTh
AJIEKTPOTEILIOBOTO

pene

Jlamma
HaKaJIUBaHUI

(ocBeTuTENBbHAS U

1,5..2

2 BB

B
23
i

JNEUCTBYIOIIUM:

pu cpabaTbIBAaHUU

KoHTakT
Pa3bEMHOTO
COEIMHEHU

THC310

Potop
AJICKTPUUECKOU

MallluHBbI

Karymka snekrpo-
MEXAHUYECKOTO

yCTpPOWCTBA

3BOHOK

BJICKTPUUECKUMN

=10

R4



CUTHAJIbHAsI)

IIpenoxpanuressb §
1 Pesucrop
rmaBkui. Oo01iee u
' MTOCTOSIHHBIN
0003HauYEHHE e N ERER P
DJIEMEHT .
raJilbBAaHUYECKUU 1 T
- R 3azemieHue
1Z0)0%1 . ¥
AKKYMYJIATOPHBIN
Konaencarop v
! Konpnencarop
MOCTOSIHHOM I !
. AIEKTPOJIUTUUCCKUHN
E€MKOCTH . .
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HaunmMmeHnoBaHue

IIpuBox ¢
IMOMOIIBIO

ouMeTasia

[TpuBon
IIPUBOJVMBIN B
JIBMDKCHHUE
Ha)xaTHUEM

KHOIIKH

I'OCT 2.721-74

O06o3naueHue| | HammenoBanue

-~

gha [TpuBon

MMOTLIABKOBBIN

ITpuBon

MeMOpaHHBII

O06o03HaueHUeE

RT

KT

N




I'OCT 2.755-87

Pa3Mepsbl yCIOBHBIX Tpadguyueckux 0003HAYECHUM MPUBEICHBI B MOAYJIBHOM CETKE.

HaumenoBanue | O0o3naueuue| HaummenoBanue |O0o03HaUEHHE

KonTtakt KonTakr
KOMMYTAI[MOHHOTO | KOMMYTAI[MOHHOTO
yCTPOWCTBA YCTPOUCTBA
1) 3aMbIKarOIMI 2) pa3MbIKaIOIINH
KonTakr KonTakt
KOMMYTAlMOHHOTO | VIMITYJIbCHBIN W/
YCTPOKCTBA 3aMBIKAIOLINN TTPU
3) cpabaThIBaHUH U

MIEPEKITFOYAOIIU N BO3Bpare



HanmenoBaHue

Brixarogareins

TPEXTOJIOCHBIN

Karymika
VHIYKTUBHOCTH,

00OMOTKA

[Tpubop
JIIEKTPO-
M3MEPUTEIBHBIN:
VHTETPUPYIOLLIUI
(HampuMmep

CUCTUYHK

O0Oo3HaueHne
| 1 |=
NN N
™y Ny o
N | bmin e
R1,5.4

10

-~

10

HanmenoBaHue

Crarop
AJICKTPUUECKOU

MalllMHbI

Karyuka snekrpo-
MEXaHUYECKOTO
YCTPOMCTBA: C OJHUM
JOTIOJTHUTEIbHBIM

rpad@u4YECKUM MoJIeM

Y CTpOUCTBO
AIEKTPOTEPMHUUECKOE
0€3 KaMepbl HarpeBa;

SJICKTPOHAIPCBATCIIb

O0o03HaueHue

20
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AJICKTPUUECKOU

SHEPIUN)

I'OCT 2.730-73 (u3menenue 1989r.)

Pa3Mepsl (B MOTy IbHOM CETKE) YCIOBHBIX 0003HAUYCHHI

HaumenoBanue | O003HaUeHUE HaunmeHnoBanue O0o3HaueHue

Jnon —%I— TupucTop THMOAHBIN —EH—

Tpansucrop
Tpan3ucrop 5
IIOJIEBOU




YciaoBHbIe Tpapuyeckre 0003HAYEHUS B JJIEKTPUYECKHUX CXeMax

daexrpuueckue mammibl (I'OCT 2.722-68)

HanmenoBanue HanmenoBanue
O0603H. O603H.
Cratop. OOMoOTKa Porop. O6miee
craropa. O61ee O 0003HaYCHUE U O
o003HaueHUE KOPOTKO3aMKHYThIH

PoTop ¢ o6moTKOH, MamuHa 3neKTpuyeckas.

Or

KOJUIEKTOPOM U IETKaMHU O61iee o003HaUCHHE
MamunHa acCHHXpOHHAs Ilpumeuanue. Baytpu
TpexdasHas C MECThIO OKPYKHOCTH JOITYCKAaeTCs

BBIBEICHHBIMU KOHIIAMU YKa3bIBaTh CIEAYIOIINE

¢da3 0OMOTKH cTaTopa U ¢ JAHHBIE: a) PO MAIVHbI

KOPOTKO3aMKHYThIM (reneparop - I'(G),

pOTOpOM nBuratens - M(M),



MammHa acCHHXpOHHAs
TpexdasHas ¢ ¢pa3HbIM
pOTOPOM, OOMOTKA
KOTOPOT'O COCIMHEHA B
3Be31ly, 0OMOTKa cTaTopa -

B TPCYT'OJIbHUK

MarmmnHa 1mocToOSHHOTO
TOKA C
OCJIea0BaTEIbLHBIM

BO30YXICHUEM

o

taxoreHneparop - TT'(BR)

u ap.; 0) poa TOKa, YUCIO

a3 uim BUI COCTMHEHUS
0OMOTOK, HalpuMep

reHepaTtop TpexQazHbii

MamuHa cHHXpOHHAas
TpexdazHas
HESABHOIIOIIOCHAS C
OOMOTKOM BO30Y>KICHUS
Ha poTope; OOMOTKaA
CTaTopa COeJUHEHA B

TPEYTOJIbHUK

MaiirHa nocTOsIHHOTO
TOKa C IapaljiCJIbHbIM

BO30YKJICHUEM



MarmmuHa 1moCcToOSHHOTO MaimnHa moCTOASHHOTO

TOKA C HE3aBUCHUMBIM {) TOKa CO CMEIIAHHBIM m

BO30YXICHUEM BO30YKICHUEM

JBUraTenp KOJIEKTOPHBIN
MaimimnHa noCTOSSHHOTO

i oHO(Da3HbIN
TOKa C BO30Y)KJICHUEM OT {} "

— TIOCIIC/IOBATEIIBHOTO
MOCTOSIHHBIX MarHUTOB
BO3OYXKICHUS

Toxocbemuuku (I'OCT 2.726-68)

HanmenoBaHue HanmenoBanue
0O003H. 0O003H.

TokocheMHUK

TokoCheMHHK
TPOJUICHHBIH. / | N *O—
KOJIBLIEBOM

OO0mee 0003HaueHUE



Paspsanuku. IlIpenoxpanurenn ('OCT 2.727-68)

HaumenoBanue HaunmenoBanue
O003H. O003H.
ITpenoxpanuresb
5 m Pazpsaauk. O0uiee m
IUTaBKHU M.
o0o03HauyeHue

OO011ee 0003HaAUEHUE

KaTtymiku mHAYKTHBHOCTH, PEAKTOPHI, IPOCcceId, TpaHCcHOpMATOPHI,

aBroTpancopmaropsl u MarauTHbie yeusureau (I'OCT 2.723-68)

HaumeHnoBanue HaumeHnoBanue
O0603H. O003H.
OOMoOTKa ®opwma I ®opwma I
TpancdopmMaTopa, O Tpanchopmarop Q
aBTOTpaHchopmaTopa, 0JIHO(a3HBIH C e
JpOCCEeNsi U MAarHUTHOTO MarHuTOMPOBOIOM
®opma 11 ®opma 11

YCHUJIUTEIIS



®opma I ®opma |
Tpanchopmatop
ABToTpanchopmaTop

0HO(DA3HBIN C
OJTHO(A3HBIN C

MarHuTonpoBOIOM dopma II ®opwma 11
MarHuTOIPOBOIOM
TPEXOOMOTOYHBIM L .
MIMN
dopma I Hpoccens ¢
dbeppoMarHuTHBIM e
TpancdhopmaTtop Toka ¢ q)=

MAarHuTOIPOBOJIOM
OJHOM BTOPUYHOU

®opma 11

4: Peakrtop —e)—

00OMOTKOM



Onextponzmeputenbubie mpudopsl (IOCT 2.729-68)

HanmenoBanue HanmenoBanue
O003H. O003H.
C4YeTunK BaTT-4aCoOB Wh JlaTunk TemrepaTypsl ‘tf
Awmrmiepmetp @ Boastmerp @

I'OCT 2.755-87 nanee —

HNcrounnkn cBera (I'OCT 2.732-68)

HaumMmeHnoBaHue HanmeHoBaHue
O003H. O003H.

Jlammia HakaJIMBaHUS Jlamnia razopa3spsiiHasi

OCBCTUTCJIbHAA U ® OCBECTUTCIIbHAA U

T
CHUT'HaJIbHaA CHUT'HAJIbHAsA. 0611166



Ilpumeuanue. 0003HAYEHUE: C YETHIPbMS
Jlomyckaercst npu BBIBOJIAMU

M300paKECHUH Jlamna razopaspsaHas

CHUTHAILHBIX JlaMIl [:) BBICOKOI'O AaBJICHUA C

CCKTOPBI 3a9CPHATE MIPOCTBIMU IIEKTPOAAMH

ITyckaresnb Jlamria razopaspsaHas
(1911 TFOMUHECIEHTHBIX —@— CBEPXBBICOKOTO J1aBJICHUS %

JIAMIT) C IPOCTBIMM AJIEKTPOAAMH

Nctounuku Toka snekrpoxumudeckue (I'OCT 2.742-68)

HanmenoBanue
0O603H.] HaumenoBanue 0O003H.
barapes u3
DJIEMEHT raJIbBAHUYECKUIA |_ raJibBAHUYECKUX -||— —||—
WM aKKyMYJIATOPHBIH 3JIEMEHTOB WU

AKKYMYJIATOPOB



DIeKTpoHarpeBarTeli, yCTpoiucTBa U yctaHoBKHU 3nekTporepmuyeckue ('OCT 2.745-68)

HaunmMmeHnoBaHue HanmeHnoBaHue
O003H. O003H.

Y CTpOoucTBO
YcraHoBKa

AJIIEKTpOTEpMHUUECKOE Oe3

QJICKTPOTCPMHUYCCKAS.

KaMepbl HarpeBa;
OO01ree 0003HAUYECHUE

AJIEKTpOHArpeBaTeb
DIIEKTPOIEYh DJIEKTPOHATPEBATENb
CONIPOTUBJICHUSI. WHTYKITUOHHBIH. —e

OO011ee 0003HaAYEHUE OO011iee 0003HaUYEHIE



Pon Toxa m HanpspKeHUS, BUABI COSTMHEHNS OOMOTOK,

dbopmbl umiryiibcoB (I'OCT 2.750-68)

HaunmMmeHnoBaHue HanmeHnoBaHue
O003H. O003H.

ToK nmepeMeHHbIN
Tok noCTOSIHHBIN — 3~50 I'n
Tpexdazubiit S0

Tox nepemennbiit. OO11IEE [TosstpHOCTH

o003HaueHUE oTpUIlaTEIbHAS

ToOK MOCTOAHHBIN U

TIEPEMEHHBIN
(o0o03HaueHUE
UCITIONIB3YETCS TSt [TonsspHOCTH
~ +
YCTPOUCTB, MPUTOTHBIX TTOJIOKUTCIbHAS

17151 paOOTHI Ha
TIOCTOSTHHOM U

MIEPEMEHOM TOKE)



JIuHuM 37IEKTPUYECKON CBsI3H, poBoaa, kadenu u munbl ('OCT 2.751-73)

HaunmMmeHnoBaHue HanmeHnoBaHue
O003H. O003H.

JIMHUS SIIEKTPUIECKON
CBSI3M, IPOBOJI, Kabeap, = —— 3a3eMiIcHHIE —

HIMHa

['padpuueckoe
IIepECEYEHUE ABYX JIMHUMI

BJICKTPUYECKOU CBSI3H,

Kopmyc (Mammnsl,
L AIIEKTPUUYECKH HE + X

amnmapara, npudopa)

COCIMHECHHBIX. JInHUN

JIOJ>KHBI TTEPECEKAThCS

noJ yriiom 90°

OOpbIB TUHUM JIuHUH 3NEKTPUUECKON
DJIEKTPUYECKOU CBSI3U  —* X CBSI3U C IBYMs <+— TL

[Tpumeuanue. Ha mecte OTBETBJICHUIMHU



3HaKa X YKa3bIBAIOT
HEOOXOIUMBIE TaHHBIE O
MPOJAOJDKCHUH JTMHUH Ha

CXCMC

[Tpubopst nosynpoBoguukoBbie (TOCT 2.730-73 ¢ uzmen. 1989r.)

HaumenoBanue HaumeHnoBanue
O0603H. O0603H.
Juon =t Tpanzuctop Tuna PNP N/
Jlno1 cBeTON3IyvYaronun o TpaH3ucTop nosieBou h
(cBeToMON) C KaHaJioM Tuma N
Tpansucrop tuna NPN,
Bapukan (nuon
-+ | KoJIeKTOp COeIUHEH C
€MKOCTHOM)

KOPITYyCOM



dortoauon

CrabunutpoH

JIMOIHBIA TUPUCTOP

(nuHUCTOD)

HanmenoBaHue

JInoHbBIN ONITPOH

(nmoxHas onrTomnapa)

@Z — EZ) (THpUCTOpHAs @Z — EE)

Tupucrop He3anupaeMbIn
£+ TPHOIHBIN C yIpaBICHHEM J&E

10 KaToxy

TupucTop TpUOAHBIN,

3aMUpaeMblii B 0OpaTHOM

-t HaIlpaBJICHUH, C 4j,[}:-l—
yIpaBJIeHUEM
0 aHOTy
)
+rt dotopesucrop I}
HaumeHnoBanue
O0603H. O0603H.

THUPUCTOPHBIN ONITPOH

omnTonapa)



Pesuctopsi. Konnencaropsl (I'OCT 2.728-74)

HaunmMmeHnoBaHue

Pe3uctop nocTostHHBIN

Pe3ucrop nepemMeHHbIN

Tepmopesucrop

npAMOro nmoaorpeBa

O003H.

{ F

™

T

HanmeHnoBaHue

Konaencarop

MOCTOSIHHOM €MKOCTH

Konaencarop
BJICKTPOJIUTUYECKUMN

TOJITPU30BAHHBIN

KonaeHncarop nmpoxoaHou
Ilpumeuanue. Jlyra
o003HayaeT
HapYyKHYIO0 OOKJIQIKy

KOHJIeHcaTopa (KOopItyc)

O003H.

+

F



Bocnpunumatomas yacts anekrpomexannyeckux ycrpouctB (I'OCT 2.756-76)

HaumenoBanue HaumenoBanue
O0603H. O0603H.
Karymka
Karymka | AIEKTPOMEXAHUYECKOTO |
AIEKTPOMEXAHUYECKOTO | YCTPOKCTBA, HUMEIOIIETO |
YCTPOUCTBA MEXaHUYECKYIO
OJIOKUPOBKY
Karymika
Bocnpuanmaromas AIEKTPOMEXAHUYECKOTO
4acTh YCTPOWCTBA, |

—

ANEKTPOTEILIOBOTO paboTaromero ¢ I
pene YCKOPEHHUEM IpU
cpabaTbhIBaHUHU
Karymka | Karymika |

MMOJIAPU30BAHHOI'O | SJICKTPOMCXAHUYICCKOI'O |



SJICKTPOMCXAHUYICCKOTO

YCTPOUCTBA

Ilpumeuanue.
Jlommyckaercs
IIPUMEHSATH CIIEAYIOLIECe

0003HaYeHHUE

OOmMoTKa |

I

MAaKCHUMAJIbBHOI'O TOKa |

YCTPOUCTBA,
paboTaroniero ¢
YCKOpPEHUEM MpU
cpabaThIBaHUU U

OTIIYCKaHUU

Karymxka
ANEKTPOMEXAHUYECKOT O
YCTPOUCTBA,
paboTaromiero ¢
3aMeJIJIEHUEM TIPU

cpabaThIBaHUU

Karymika
AIIEKTPOMEXAHUYECKOTO
YCTPOUCTBA,
paboTaroniero ¢
3aMEJICHUEM TIPU

OTIMYCKAaHUU




Karymka

SJICKTPOMCXAHUYICCKOTO

OO6MOTKA YCTpOMCTBA,
| |
MHUHUMAJIBHOTO U< paboTaroIIero ¢ H
I I
HaIPSDKCHUS 3aMeIJICHUEM TIpH

cpabaThIBaHUU U

OTIIYCKaHUU

VYcerpolicTBa KOMMyTallMOHHBIE M KOHTakTHBIEC coenuHenus (I'OCT 2.755-74)

HanmenoBanue HanmenoBaHue
0O003H. 0O003H.
KoHTakT
Brikrouaresns myTeBou: 7 BJIEKTPOTEMIIIOBOTO pEIIe
o J_
OJHOMOJIFOCHBIHN IIPU Pa3HECEHHOM

crioco0e n300paxeHus

Brixiarouarens Brikiarouarenn |

KHOIIOYHBIN HAXKVUMHOM: TPEXITOIFOCHBIN
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OO01ree 0003HAYECHHUE:

a) 3aMBIKAIOIU I

HanmenoBaHue
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| KoHTakT KOHIIEBOTO |

BBIKJIFOYATCIIA:

7 1) 3amMbIKarOIIMI F\j

2) pa3MbIKaIOIINH



0) pa3MbIKAIOIINI

B) MEPEKIIOYALOIINAN

KoHTakT 3aMBIKarOnnm ¢
3aMEIJICHUEM,

JIENCTBYIOIIUM:

1) mpu cpabarbsiBaHUU

2) npu BO3BpaTe

3) ipu cpabaTbIBaHUU U

BO3BpaTe

KoHTakT pasmMbIkaromui ¢

3aMEIJICHUEM,

J_ T

Brixitouaresb pyqyHoOu

KOHTaKT KOHTAaKTHOI'O

COCIMHCHMUA.

1) pazbeMHOrO

COCIHMHCHMUA.
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2) pa300OpHOTO

COCAMHCHUA



JIENCTBYIOIIMM:

1) mpu cpabarbsiBaHUU

2) mpu BO3BpaTe

3) ipu cpabaTbIBaHUU U

BO3BpaTe

KonTakT Tepmopene

7

7

3) Hepa30opHOTO

COCAMHCHUA

CoeanHeHne KOHTAKTHOE

pa3bEMHOE

[Tepexirouarennn
OJIHOMOJIFOCHBIMN
MHOT'OIO3UIIMOHHBIN
(mpumep

IECTUMO3UIITMOHHOTO)



