Bonpocbl K OKP 1 no anekTpuueckMm annapatam ¢ KpaTKUMU OTBETaMM
1 Mo Kakum NpusHaKam M Kak KAaccupuuMpyLoT S/1eKTpuYeckue annaparbl?

—MO Ha3HAYEHUIO, T. €. OCHOBHOM PYHKLMN, BbINOJIHAEMON annapaTtom --
Ha annapaTbl YNpaBAeHMWA; annapaTbl 3aWMTbl; KOHTPONMPYOLWLME annapaThbl
(maTumkm)

—M0 NPUHUMUNY AENCTBUSA;

—Mo poAy TOKa (NnepemMeHHbI UM NOCTOAHHbIN);

—MN0 BE/IMUYNHE TOK3;

—M0o Be/IMYNHe HanpsxkeHua (80 1 KB u cebiwe 1 KB);

—MN0 UCNONHEHWIO;

—Mo cTeneHn 3awmThbl (IP) n KaTeropumn pasmeLLeHus;

—M0 KOHCTPYKTUBHbIM 0COBEHHOCTIM 1 06/1aCTM NPUMEHEHMUS.

2 Kakue Tpe60BaHUA NpeabABAAIOT K /IEKTPUUECKOMY annapary?

He ponxeH neperpesatbca. [JoMKeH BblAEPXKMBATb HONbLIME TEPMUYECKME U
3NEKTPOAMHAMMYECKME BO3AENCTBUA TOKa 6e3 Kakmx-nmbo aedopmaumii,
NPenaTcTBYOWMX JajibHelWwel ero pabote. IneKkTpuyecKasa M30aauMA
OO/MKHa BblAEPKMBATD nepeHanpsxeHus. KoHTaKTbI AOSIXKHbI
KOMMYTUPOBATb TOKM paboumx U aBapUiHbIX pPexXumoB. HageHoCTb,
TOYHOCTb U ObicTpoaencTeme. MmeTb HauMmeHbluMe rabaputbl, maccy U
CTOMMOCTb, ObITb MPOCTbIM MO YCTPOMCTBY, YAOOHbIM B 06CNYKMBAHUM U
TEXHONOMMYHbIM B MPOU3BOACTBE.

3 Kakue npoueccbl NPOoUCXOAAT Ha KOHTaKTax? Mepeuncaute marepuansbl
KOHTAKTOB

NckpeHne, [ayroBoit paspsad, 23pos3ums  (paspylieHwe) B  pesysbTaTe
pacnbiieHns n nepeHoca maTtepuana, Kopposmsa — xuMmMyeckoe paspyLueHue
B pe3y/ibTaTe OKUCIEHUA.

dneKkTpoTexHMyeckas megb. Kagmuesas meap. Cepebpo. /laTyHb. bBpoH3a.
Bonbppam. MeTannokepammka (cepebpo + Bonbdpam), [padwur.
lpadutT+meab (KOMNO3NUMA ANA CKONb3AWMX KOHTAKTOB). J1a cnaboToUHbIX
KOHTaKTOB — 30/10TO, NAATWHA, NAANAANN, UPUAUIA U UX CNNABbI

4 Nepeuncnure cnocobbl raweHus AYr NOCTOAHHOro U nepemMmeHHOro Toka.

MpuHygutenbHoe ABuUXKeHMe Bo3ayxa. [aweHuMe Ay B KUOKOCTW.
MNosblWeHHOE AaBaeHMe rasa. 3}'IeKTpOLI,MHaMMLIeCKOG BO3A€V1CTBM€ Ha Aayry.
MarHuTHoe raweHue.



Ona ayrm nepemeHHOro TOoKa Ba*KHO He AaTb Ayre BHOBb 3a)KeybcA mocse
nepexoga CUHycoMAbl TOKa 4epe3 HyAb. 34ecb  MNPUMEHAIOTCA
AyroracutesibHble Kamepbl C HECKOJIbKUMWU METaNIMYECKUMMMN NAACTUHKaMK,
CTOAWMMM HA NYTU AyTY (AeMOHHaA peLlleTKa).

5 Yto o3HauawoT uudpbl Knaccudukauum IP, BGyKBbl KAMMATMYECKOro
ucnosHeHua u undpa Kateropmm pasmelleHua?

MepBaa uuédpa [P obo3HayaeT cTeneHb 3alMTbl MepcoHana oT
COMPUKOCHOBEHUS C HaXOAAWMMMUCA MOA, HanpsKeHWemM YacTaMu  Uau
NPUBAUNKEHUA K HUM U OT COMPUKOCHOBEHUA C ABMNKYLMMMUCA YacTAMM, a
TaKXe CTeneHb 3aluMTbl M34enuMA OT nonafZaHuA BHYTPb TBEPAbIX
NOCTOPOHHWX Ten.

Bropasa umdpa /P 0603HauaeT cTeneHb 3aWmThbl M34eMA OT NonaaaHua BoAabl.
ByKBbI KnumaTa: Y — ana ymepeHHoro, X/1 — xonogHoro, T — TponMyecKoro.

Undpbl KaTeropum: 1 — ana paboTbl Ha OTKpbITOM BO3dyXe, 2 — B
NomelleHnax, 3 — B 3aKPbITbiX NoMeleHusAX, 4 — B MOMELLEeHUAX C
WCKYCCTBEHHbIM KIMMATOM, 5 — BO BIaXKHbIX MOMELLLEHUAX.

6 OnNuwIKTE 31IeKTPUYECKMUE annapaTbl PYYHOro ynpasfieHus

K annapaTam py4HOro ynpasiaeHWs OTHOCATCA: PyOMNbHUK; NepeKkatoyaTtens -
3TO pPa3HOBMAHOCTb PybWAbHMKA Ha fgBa paboumx M O4HO HelTpanbHoe
NOMOXKEHUA; NakeTHble BblikAtoyaTenn [IB un  nepekntovatenan [M7;
YHUBEpPCA/ibHblEe MepeKtoyaTeNIM; KOHTPOEPbl; KOMaHLOKOHTPO/EPI;
KHOMKM M KHoNouHble noctbl MKE (eguubin), MKT - 3To nynbTbl Ans
TenbdepoB, MOCTOBbIX KPaHOB W KpaH-6anok, KMNBT u MBK — B3pbiBO-
3aWMLWEHHbIE NYNbTbl; MasorabapuTHble cnaboToYHbIe NepekatoyaTenm.

7 OnuwuTe 3NeKTPOMarHUTHble annapaTtbl — 3/1eKTPOMarHuTbl, My@Tbl,
TOpMO3a

Mpn nNpoTeKaHUM TOKa MO KaTyluKe o6pa3yeTCﬂ MarHMTHoe nosie, KoTopoe
HamarHM4uBaeT cepaeyHWK, npeBpaliasa ero B MarHut. Ecam cepaeyHuk
noasuieH n BblABUHYT U3 KaTyLWKWU, OH BTATMBAETCA B Heé.

3I'IeKTpOMaI'HVITHbIe Myd)TbI MCNONb3YTCA ANA nepeaayn BpallaTesibHOro
ABUXKeHnA. MarHUTHbIM I'IyTéM perynnpyetca cuenneHne mexxay AnCkamm.

Topmo3Hble YCTPOWCTBA nNpeAHasHayeHbl Ana  GUKcauMM MONONKEeHUA
MeXaHM3Ma NpW OTKAIOYEHHOM ABuratene, Hanpumep ANA COKpalleHUA
Bblbera Npu oCTaHOBKE UK yAEPIKaHUA rpy3a.



8 Onuwute 3/1IEKTPOMArHUTHbIE pesie, KOHTAKTOpPbIl, NyCKaTe/In

Mpy nogaye ToKa B 0OMOTKY MPOUCXOAMUT NepemMelLeHne NOABUMKHON YacTy
cepAeyHuKa (SKopa) 1 nepeKktoYeHme KOHTAKTOB.

KoHTaKTbl pene MoryT 6biTb HOPMasbHO Pa3OMKHYTble (3amblkatouimecs),
HOPMa/ibHO 3aMKHyTble (pasmblkaloumecs) u nepekaodatowmeca. Pene
MOTYT BbITb HEMTPa/IbHbIE U NMONAPM30BaHHbIE (C MOCTOAHHBIM MarHUTOM).

KOHTaKTOpr MMEKOT T[NaBHblE 3amMblKalowmeca CUA0BblE KOHTAKTbl U
BCrOMoraTtesibHble c1aboTouYHble — 6!'IOKMpOBOLIHbIe.

MyckaTenn npeaHasHa4yeHbl ANA NycKa, OCTAHOBKM W peBepca (M3meHeHus
HanpasneHusa BpaleHuna) anekTpoasuratenen. CoaepaT KOHTAKTOpbl WU
pene TennoBOi 3allMTbl, pasmelléHHble B OAHOM Kopnyce (34ecb Xe
BO3MOXHO pa3smellleHne ynpasaaoLLmMxX KHOMOK).

9 OnuwuTe annapartbl 3aWnUThbl, N/1IaBKME nNpeaoxpaHutTenun, Tensiosblie pene

3awmuTta ot CBEPXTOKOB, nNeperpesa, MOBbIWEHHOIO WU MNOHUXEHHOTO
HanpAaxeHuAa, HapyweHnAa nsonaunmmn, MMnysbCHbIX ﬂepEHaﬂpﬂ)i(eHMVI.

MnaBkMe npeaoxpaHUTeNu 3allMLAlOT OT Neperpyskm M KOPOTKOro
3amblkaHuA. OgHopasoBble (TpebyloT 3ameHbl npegoxpaHuTens  Anbo
NAaBKoM BCTaBKM). MoryT 6bITb 3aN0/IHEHbI MECKOM ANS AyroralieHus.

TennoBble pene cogepskaT bBUMeTannnuyeckne NNacTUHKKM, Npu neperpyske
(neperpese) wusrMbarowmeca HaCTONbKO, 4YTO COBPACLIBAIOT 3aWENKY W
OTKNHOYAIOT KOHTAKT B LLENU YNpaBaeHuUa ABuUratenem.

10 OnuwuTe cocTaB aBTOMATUYECKUX BbIK/lOYaTeNIeid U TUNbI pacuenutenei

Ob6ecneunBaloT BbICTPYIO M HAZEKHYIO 3alMTY OT Meperpysok (C nomoLbo
BUMETaNINYECKMX MNACTMHOK) M KOPOTKOrO 3amblKaHMA (C  NOMOLLbIO
3/1eKTPOMarHUTHbIX pacuenutenei). UMetoT gyroracutesibHyo Kamepy.

Tun pacuenuTtens obosHavyaeTca OYKBOW:

® B — 3/1eKTPOMArHUTHbIN pacuenutesb cpaboTaeT Npu NpeBbllLeHUN
HOMMHANbLHOIO TOKa B 3—5 pas.

e C — 3/1eKTPOMArHUTHbIN pacuenutesnb cpaboTaeT Npu NPeBbILLEHUM
HOMMHANbHOro ToKa B 5—10 pas.

® D — 3/1IeKTPOMArHUTHbIM pacuenuTenb cpaboTaeT Npu NpeBbllLeHUN
HOMMHaNbHOro Toka B 10-20 pas.

e bbiBalOT ¢ MapKuposKkon K (8—12 pas) n Z (2—3 pasa).



11 KaK pa6oTaloT pesie KOHTPOAA TemnepaTypbl U HanpaXKeHuA

TepmuctopHoe pene paboTaeT OT BCTPOEHHbIX B 31eKTpoobopyaoBaHue
Mo/YNPOBOAHUKOBBIX 3/1EMEHTOB — NO3MCTOPOB. OHU pe3Ko yBeandmBaloT
CBOE& CONPOTUB/EHME NPU AOCTUKEHUW onpeaenéHHON TemnepaTypsbl.

Pene KOHTPONA HanpseHua 3allMlaeT Kak OT MOBbIWEHHOro, Tak U oT
NOHWKEHHOMO HaNPAXKEHUA, MOXKeT B6bITb 0A4HOPA3HbIM U TPEXDA3HBIM.

TpéxdasHoe pene HanpAXKeHMA 3alMLLAeT OT «nepeKkoca ¢as» B TpéxdasHom
CeTH, BbI3BAaHHOrO 0H6PbIBOM HY/1I€BOrO NPOBOAA.

12 Yro TaKoe BbiKawuvatenn pguddepeHumnanbHoro ToKa (Y30 m
anddasTomarnl)

OnddepeHumanbHbli TOK — 3TO pasHMUA B TOKax ABYX MNPOBOAHMKOB,
Hanpumep Mexay ¢asHbiM, yXO4AWMM B  Harpysky W HyAeBbiM,
BO3BPALLAIOLLMMCA U3 HAarpy3KK1, BOSHUKAIOLWLAA M3-3a YTEUKM.

YcTpolicTBO  3aWuMTHOro  oTkatodeHus  (Y30) copeput B cebe
anddepeHuManbHbI TpaHCchopMaTop M pacuenuTenb, cpabaTbiBatowuii npm
anddepeHumansHom Toke 10, 30, 100, 300, 500 mA. Hekotopble Y30
coAepyKaT 3JIEKTPOHHbIM ycunutenb. Moryt 6bitb TMRoB AC, A u B
(nepemeHHOro, BbINPAMIEHHOTrO U UMMNYAbCHOTO TOKA).

OnddasTomat — KombuHaums B ogHom Kopnyce Y30 M aBTOMATUYECKOTO
BblKAtoYaTens. KOMNaKTHO, C OAHMM pblYaXKKOM. 3aLlUMLLAEeT U OT CBEPXTOKOB
M OT HapyLEeHNA N30NALNN.

13 Kak ycTpoeHa 3awuTta oT MMNy/IbCHbIX NepeHanpaxeHuii (Y3UM)?

Ons 3aWmTbl OT y4apoOB MOJIHUA NPUMEHSIOT PaspAgHUK, 444 3aluTbl OT
HaBeZEeHHbIX BTOPMYHbIX MMMY/NbCOB — WUCKPOBOW pa3pAgHUK. Ha 3ameHy
paspAgHMKam B gene 3aluuTbl NMHUIA 31eKTponepesady U IMHUIA CBA3M
NpUWAN BapucTopbl. 3TO 0CObbIA TUN NOAYNPOBOAHUKOBBLIX PE3UCTOPOB,
COMPOTUBNEHNE KOTOPbIX 3aBUCUT OT NPUIOKEHHOTO HAMPAXKEHMA.

YMUCTO TeXHUYECKM, BapuCTOp npeactaBaseT coboit TabneTky crneyvéHHow
KepaMMKN M3 BeLLEeCcTBA, KOTopoe o6/iafaeT CBOMCTBOM MOAYNPOBOAHMKA,
HanpuMep, rpaHya OKCMAA LMHKA B MaTpuLe U3 CMecu OKCUA0B METasNOoB,
nostomy ero n HasbiBatoT MOV — Metal Oxide Varistor. Ecin HanpsikeHue
npesbIaeT NOPOroBoe, TO BapUCTOP HaYyMHaeT XOpOoLO NMPOBOAMTbL TOK. B
OT/NYMEe OT paspAdHUKA OH BO3BPALLAETCA B MCXOAHOE COCTOAHME C
BbICOKMM COMPOTUBAEHNEM, EC/IM HANPAXKEHNE ONYCTUTCA HUXKE NOPOrOBOrO.



14 KaK BbI6MpaloT 3/1eKTpUUECKMe annapaTtbl 3aLmTbl?

MpenoxpaHuTenb BbibMpaeTcd MO HOMWHaNbHOMY (pacyeTHomy) TOKY lnp 2
liom- Echn ecTb nyckoBble TOKW (ana Aasuratensn), npeaoxpaHuTenb
Bblibupaetca ns ycnosuna lpp = lpyek/2,5 ona HopmanbHoro nycka. Mpu
Taxénom nycke lpp> lyek /1,6...2.

Tennosble pene BbIGUPAOT MO HOMUHANAbHOMY TORY ABuratena lp = lyom.

ABTOMATMUYECKUI BbIKAOYATENb  BbIOMPAIOT MO HOMUHANBLHOMY TOKY lag 2 liom
C 3/1eKTPOMaArHUTHbIM pacuenutenem Tuna B (>B 3-5 pas) ana ocseweHus,
C (>B 5-10 pa3) ana asuratenein, D (>B 10-20 pas) ana TAXKENbIX NYCKOB.

Y30 (andasTomat) BbIOBMPAOT C MaKcMMasbHbIM TOKOM yTeuku 30 MA, BO
BIaXHbIXx mectax 10 MA, ana npoTusonoxapHoi 3awmtbl 100 uam 300 mA.
Tun AC gna nepeMeHHOro Toka, A — BbINPAMAEHHOro, B — umnynbcHoro.

15 Onuwmnte 6eCKOHTaKTHbIe annapaTbl aBTOMAaTU4YECKOro ynpassieHua
[ocTomHCcTBa: He o06pasyeTcAa 3/eKTpuyeckasa Ayra, mMasnoe Bpems
cpabaTtbiBaHWA, He W3HAWMBAKOTCA MexaHW4Yeckn. HepoctaTok —
YYBCTBUTE/IbHbI K MEPEeHanpsAXKeHUAM 1 CBEPXTOKaM.

MpUMeHSIOTCA TMPUCTOPHbIE NMycKaTenn U npeobpasosBaTenn 4acToThl,
BbINOJIHEHHbIE HA COCTaBHbIX CM/IOBbLIX TPAH3UCTOpax (BXo4 noseBow,
Bbixod, bunonsapHbiii), IGBT (Insulated Gate Bipolar Transistor) wnu
HUNONAPHDBIN CUNOBOM TPAH3UCTOP C U30/IMPOBAHHbIM 3aTBOPOM).

16 Kaknmu 6biBatoT gatunkn? Ux knaccudukauma, pasHOBUAHOCTU

Aatuuk — 370 yCTpOﬁCTBO, BOCNpuHMMatroulee BHelwHWUe BO3ﬂ,el‘;1CTBMFI n
pearuvpytouiee Ha HUX UISMEHEHNEM INEKTPUNYECKUX CUTHANO0B.

Knaccupuumpytotca no BUMAY M3MEPUTENbHOrO CUrHana, M3mepAaemomy
napameTpy, NPUHLMNY AENCTBUA U APYIMM NapameTpam.

LLInpoKoe pacnpocTpaHeHne NoayYnan gaTunkn TemnepaTypbl -TepMonapsl,
Nbe303/IeKTPUYECKME UM EMKOCTHble [JAaTYMKM [AaB/EeHWUA,  UHAYKTUBHblE
JaTYMKM NepemeLLeHus, FepPKOHbI, 4aTYMKK XO11a, ONTUYECKME SAaTYMNKM.

17 Yto Takoe MMKponpoL,eccopbl, YCTPOMCTBA C MUKpOnpoLeccopammu?
MuKponpouéccop — (MM) npoueccop (ycTpoicTBO, OTBevalolee 3a
BbINOMHEHME  apUPMETMUECKMX, JIOTMYECKMX oOnepaumii M onepauui
ynpaeieHusa, 3anucaHHbIX B MalWMHHOM KOZE), Peann3oBaHHblil B BUAE
04HON MUKPOCXEMb!


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%81%D1%85%D0%B5%D0%BC%D0%B0

B coctaBe mukponpoLeccopHoi cuctemol MI ocHawaeTca pasHoobpasHbiMm
ycTpoiicTeamm BBoAa-BbiBoaa (YBB) uHPopmaumm, K Hemy  noAakoTcs
CUIHaNbl OT MHOMECTBA W3MEepPUTEsIbHbIX AATYNKOB U UCNOJHUTENbHbIX
MeXaHW3MOB Kakoro-nmbo cnoxKHoro o6bekTa nam npotecca.

18 KaK NnpMMeHAI0T MMKPOKOHTPOJ1/1Iepbl B 3/1EKTPOANNapaTocTpoeHnun?

MMUKPOKOHTPONNEP — MMKpOCXema AN MNPOrpaMMHOro  ynpasieHus
3NEKTPOHHbIMKU YyCTpolicTBaMn. OBbIMHO W3rOTaBAMBAETCA B BUAE €4MHOrO
KpucTanna ¢ GyHKUMAMM A4pa MUKPOMPOLECCOPA, WKUH KOMAHA, U OAHHbIX,
nepudepunitHbix yctponcts, O3Y u M3Y. Mo cyT4, 3TO KOMMbIOTEP B 4une,
BbINOJIHAIOLWMI POJIb YNPABAAIOLLErO NPOLECCOPa.

MUKPOKOHTPOANEP — AydlWMin BblbOP, €ciM Bbl CO343eTe  cUcTemy
ynpaBAeHua C y3KoM 06/1acTbio NpuUmeHeHUs. MUKPOKOHTPOANEpPbl TaKKe
nosesHbl ANA CUCTEM, TPEBYIOLLMX HU3KOro sHepronoTpebaeHus.

MUKPOKOHTPOAEPLI BCTPAMBAIOTCA B TEXHO/IOTMYecKoe obopyaoBaHMe Uan
MCMOb3YIOTCA B NPOrPamMMMpPyEMbIX KOHTPOIepax.

19 yem oTAMUaETCA BbICOKOE HanpsaxeHue? MNepeumncaute cnocobbl
ralweHuA Ayru, orpaHUyeHnna nepeHanpaxeHunin

YT06bl yOUN0 HanpsaxeHne 220/380 B, HY»KHO NPUKOCHYTbCA K TOKOBeAylLLei
yacTtu. Ytobbl youno HanpsarkeHre 1000 B 1 Bbiwe A0CTaTOMHO NPUBANIUTLCA.

[na raweHuMa AyrM B BbICOKOBO/IbTHbLIX BbIK/AOYATENAX WCMOAb3YETCA
rasoBo3fylHoe AyTbé, raweHue B Macjie, BaKyyme, 3/erase, MarHutHoe
AYTb&, MHOTOKPaTHbIM PaspbIB Ayru.

Onsa orpaHMyYeHWs nepeHanpaXeHWit Mcnosb3yrTcAa orpaHuumtenn O€MH,
paspAAHUKM AJAUMHHO-UCKpoBble neTnesble PAUM-10 n mynbTUKamepHble
PMK-20.

20 OnuwuTe BbICOKOBOJIbTHbIE BbIKAOYATeNU, NpeasoxpaHutTenun. Yto takoe
KOMMNNEKTHble PY

Hanbonee pPacnpoCcTpaHeHbI MacnAaHble BbIK/1KOYaATENN, B KOTOPbIX
AerFaCMTeﬂbHOﬁ cpe,u,of/i ABNAETCA MMUHepasbHOe macno. B nocnepHee
BpemMmAa MHTEHCUBHO Pa3BMBAKOTCA KOHCTPYKLMN BaKYYMHbIX BblK/AtOYaTenen, B
KOTOPbIX KOHTAKTHaA CUCTeéMaA NOMeLLL,eHa B BAKYYMHYIO KaMepy.

MpenoxpaHnTenn 3aN0/IHAKOTCA KBapLLEBbIM NECKOM 1A raleHna ayru.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D0%BD%D0%B0_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%97%D0%A3
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BF%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%D1%8E%D1%89%D0%B5%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80

KomnneKkTHble PY COCTaBAAlOTCA M3 3aKpbiThiX WKadoB mau 6A0KOB C
BCTPOEHHbIMW B HUX annapaTtamu, yCTPOMCTBAMM 3aLLMTbI U aBTOMATUKM.

21 [OnAa 4yero NPUMEHAINT U3MepuUTenbHble TpaHchopmaTopbl TOKa M
Hanpa)eHua? Cxembl NOAKNIOUYEHUA

MpeaHasHayeHbl A8 YMeHbLleHUs nepBuYHbIX TokoB (TT), U HanpaxeHWi
(TH) po 3HauyeHWn, Hanbonee ygobHbIX ANA NOAKIOYEHUA U3IMEPUTEbHBIX
npubopos, pene 3aWuTbl, YCTPOMCTB aBTOMATMKU. [lepBUYHble 06MOTKM TT
(N1, N2) noagknoualoTca nNocnenoBaTeNbHO C  HArpysko, nepBUYHbIE
06moTKM TH — napannensHo eil. BTopuyHbie — K U3MepuUTe/IbHbIM Npubopam.
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