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Bsedenue, daa k020 u 3avem ama KHU2G

1 BBenenwme, mj1s1 KOro m 3a4eM 3Ta KHUT'A

Bac cmyrmanu crparntabie abOpeBUATYPBI B PEUU JJIEKTPUKOB, TAKHE
kak AB, BJIT, V30, Y3JIII, Y3UII? Uau 371eKTpOMUTKA B HEOOb-
IIyI0 KBAPTUPY, B KOTOPBIX MTOYEMY-TO OYE€Hb MHOI'O PA3HBIX MOIyJei
HEIMOHATHOTO HAa3HAYECHHUS! DTa KHIKKA IIPU3BAHA MAKCHMAJBHO IIPO-
CTO ¥ TIOJIHO, PACCKA3aTh PO yCTPONCTBA 3alllUThl, KAK OHU PabOTAIOT
U, TJIABHOE, 3a9eM OHM ObLIM TPHJIYMaHbl. B KHUTE eCTh pacckas Kak
O TIPEIOXPAHUTENIAX, UCIOIb3YEMbIX yiKe 0OoJjiee BeKa, TaK W O HOBEil-
IIIIX yCTPOMCTBAX BPOJIE YCTPOWCTB 3AIUTHI OT JYTOBOrO Mpobosi, PO
KOTODBIE He KaXKJIbIil 3JIEKTPUK cJiblias. Marepuas dactudno yxe my6-
JIMKOBAJICA Y MeHs B 6Jiore Ha caiite www.serkov.su (a rak ke Ha 10Ty0e,
TesilerpaMe, TUKa0y M Pa3JIMIHBIX COICETSX, BCE CCBUIKH €CTh Ha MOEM
caiire), HO s pemny cobpaTb ero u JopaboTarb B aKKypaTHYIO U II0-
JIE3HYIO KHUKKY, KOTOPYIO MOYKHO HE TOJBKO B PYKaX IOJIEPXKATH, HO
OTIPABUTH WJIU MTOJIAPUTH XOPOIIEMY YEJIOBEKY.

Mormao# MoTHBaNMEll K HAMMCAHUIO KHUTY OBLIN Pa3JIindHble "3JieK-
TpuKkn" | MO3UIIMOHUPYIOIIHE OTPOMHBIE SJIEKTPOITUTHI B HEOOJIBIIIIE KBAD-
TUPBI C OI'POMHBIM KOJIMYECTBOM aBTOMATHMYECKMUX BbIKJIo4yaTesedl Kak
«coBpeMeHHBIe» . J[JI HEMCKYIIEHHOTO 3aKa34YMKa OHHU KaXKyTCHA COJIUI-
HBIMH, Be€JIb BMECTO TDEX aBTOMATHUYECKUX BBIKJIIOUATEsIEll Telepb Ha
BBO/IE B KBAPTUPY CTOUT IIUT C TPEMH JIECATKAMHU YCTPOUCTB, Yy Th JIU HE
10 OJTHOMY Ha KaxkIyto poserKy! KoHeuHo, 3a Takoe BHYIIUTEIbHOE U311~
JIVe He CTBITHO U 3aIIPOCUTH COJNUIHYIO TIeHy. Ho crienuaiucTsbl, IpucMoT-
PEBIINCH K YCTAHOBJIEHHBIM B IIIATE YCTPONHCTBAM, JIUIIL YXMBLIBHYTCS,
¥ BBl BCKOPE IOMMETE TT0YeMy.

ABTOp XOTH M sBJIIETCS JUILIOMUPOBaHHbIM uHKeHepom ACY TTI,
HO MOXkKeT omubarbes. [loaTomy xo4uy BeIpas3uTh OJarogapHocTs 1laBiry
KommnasisioBy, AprumieBy Esrenuro, Bukropy Bypakosy, Cepreto osu-
HY, BBICTYIIMBIINX B POJI PEIEH3EHTOB, BCTAB 3aCJIOHOM OT BO3MOKHBIX
dakTuueckux ommnbok B Tekcre. Ornennproe cracubo Haranne dosmuoii
u OJrery Yp:KyMIIEBY 3a IMOMOIIb B PEIAKType TeKCcTa. TakKe XOTeI0Ch



Bsedenue, daa k020 u 3avem ama KHU2G

6b1 TobutaroapuTh oredectBeHubie KoManuu IEK, Meannp, EKF, Tep-
MOJIEKTPUKA U 3aBOJI, DJIEKTPOABTOMAT U3 CJABHOI'O T'OPOJia AJIATBHIPD,
IIPEIOCTABUBIINX CBOIO IIPOJIYKITMIO IO MOell Ipockbe Ha pacTep3aHue.
Xouercst TaK»Ke BBIPA3UTh OJIATOJJADHOCTD 3a TePIIEHNE MOel CceMbe, KHU-
ra OTHUMAJIa, MO€ BPEMsI IIPEXKJIe BCErO ¥ POJIHBIX W OJIM3KUX.

DTy KHUT'Y 51 HAMEPEHHO BBIILYCKAK OECIIATHOM, 10T CBOOOIHOM JTH-
nensueii Creative Commons BY-NC-SA, moCKOJIbKY CYHTAIO0 BarKHBIM
PACIIPOCTPAHSTH 3HAHUS CBODOJIHO, BHE 3aBHCHMOCTU OT JIEHEXKHOTO CO-
CTOSIHUS UCKATEJsI 3HaHWN. B HEKOMMepYeCcKuX IeJisiX KHUTY MOXKHO
PACIIPOCTPAHATH CBOOO/THO, IEPECHIIIATE JIPY3bsIM, KOJJIETaM, BBIKJIAIbI-
BaTh B IpylIax U KaHajax. s Oyay OjaromapeH oleHKe Moeil paboThi
U BKJIaJLy B MOHM Oy IyIiye IPOEKThI B BHJE MOKepTBOBaHust. [y sToro
MOXKHO KyIHUTb OyMaxkHyio Bepcmio kuuru Ha Ridero, wim Bocmosnzo-
BaThCsa (POPMOI OKEPTBOBAHMA Ha MoeM caiire https://serkov.su.
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Commnsa aem npoepecca 6 deae 34eKmpobE3oNacHocmy

2 CorHs JieT mporpecca B JIeje 3JeKTPO-
0e30I1aCHOCTH

Mup craHOBUTCA CJIOXKHee OJiaroyapsi MOMBITKAM CJIEJIaTh €ro 0e3-
onacuee. [Ipoctbie aBromobunm, B 1920 ro/Iy MMEBIHE U3 CHUCTEM 0O€3-
OIIACHOCTH Pa3Be |UTO TOJIbKO TOPMO3, CETOJHS CTaJU JOBOJBHO CJIOXK-
HbIMU MexaHu3MaMu. [lojymku 6e301macHOCTH, peMHU 0e3011aCHOCTH, aH-
TUOJIOKMPOBOYHAST CUCTEMA, CUCTEMa, CTADUIM3AINN KyPCOBO# yCcTOoiun-
BocTH, 30HBI gedopmarun... CTapaHUsMU JTECITKOB THICSY WHXKEHEPOB
Ha MPOTS’KEHWYM BEeKa aBTOMOOWJIM CTajU ropa3io Oe30IacHee W B CIIy-
qae IT1I mo3BONSI0T BBIKUTH, OT/IETABIIACH 3BOHOM B YIIIaX M MEJIKUMU
TpaBMamu. Pa3auna B 6€301MaCHOCTH OCOOEHHO 3aMeTHA MIPU CTOJKHOBE-
HOAU IBYyX aBTOMOOHJEH pasHbix mokoseHuit. Hekoropeie saboparopun,
[IPOBOMIAIINE KPAI-TECThI, HHOTIA YCTPAMBAIOT B PEKJIAMHBIX IEJIIX Ta-
KWe CTOJIKHOBEHMSI, ICITOJIb3Y sl MOJIEJIH, BBITYIIIeHHbIEe ¢ pasauIei B 30-50
JIeT. DTU BUJEO HECJIOXKHO HANTU B MHTEPHETE, CTOJIKHOBEHUE B 3aMe/l-
JIEHHOW ChEMKE OY€Hb HAIJISITHO MTOKA3BIBAET, HACKOIBKO TEXHUIECKUH
[IPOTPECC, ¥ PEAJM3OBAHHBIE 33 BPEMs MEXKIY BBIXOJIOM ITHUX MOJesei
CTAHJAPTHI U PEIEHNUs], [IOBBIIIAIOT IIIAHCHI BHIKUTD.

Takoit ke mporpecc, MeHee 3aMeTHBII IJI1a3y, MPOU3OIIET U B IJIEK-
tpoxozsiictBe. Eciu B 1920 roay B 9/leKTPOIIUTE U3 YCTPOUCTB 3aIATHI
ObLIM TOJIBKO ILIABKHE BCTABKH, TO CErOJIHsI HEKOTODDLIE IMUTKHU, NU3-3a
KOJIMYeCTBA 000Dy IOBAHMS, CTAJIU MOXOXKU HA IIYJIBT KOCMUYECKOTO KO-
pabuiss. mkenepsl IpuiyMajn MHO2KECTBO PA3HBIX yCTPONCTB, KOTOPHIE
BBIABJISIOT AHOMAJbHBIE PEKUMBI PAOOTHI JIEKTPOIIETIEl, OTKIIIOYasd UX
JI0 TOrO, KaK 3apPOUTCH TI0KAP UJIH PA30BbETCA WHAS HEUCIIPABHOCTD. K
TOMY 2Ke, yJellleBJIeHNe yCTPOUCTB 38 CUET TEXHOJOTUIECKOI0 PA3BUTU
[IO3BOJINJIO HEKOTOPBIM YCTPOUCTBAM 3aIlUThl (HAIPUMED, YCTPOHCTBAM
3aIUTHL OT JAYTOBOTO MPOGOs) CIIyCTUTHCS ¢ HeGEC TIPOMBITIUIEHHOH SHEp-
TeTUKU B IMUTKHA OBITOBOIO HA3HAYMEHWS, CTAB JOCTYIMHLIMH HE TOJHKO

' nampumep https://www.youtube.com /watch?v=ePYO0-Ig0VU
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QHTYy3uacTaM 3HeKTpO6eSOHaCHOCTH, HO 1 CTaTb HOPMAaTUBHO 00s13aTe b~
HBIM yCTpOfICTBOM 3alIuThI.

Harnanuo mnoasr crapanunii nH2KeHEPOB BUHBI HA PUCYHKE 1 — 3TO
craructuka CIHIA mo KosaumdecTBy MOTHOIINX OT yjapa 3JIeKTPUIECKAM
TOKOM B ObITY. HETKOE CHUKEHNE KOJIMYEeCTBA TAKUX CMEPTEl — Pe3yJib-
TaT PACHPOCTPAHEHMs BBIK/IIOYaTeseil MuddepeHagbHOro ToKa, OHH
00HAPYKMBAIOT, YTO YEJIOBEK KOCHYTCS IIPOBOJIHUKOB U OTKJIIOYAIOT TOK
JIO TOr'0, KaK OH HAaHECET TAXKEJBIH BpeJl OPraHUu3MYy.
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CnyvaeB NopaxeHns 3NeKTPUYECKUM TOKOM

Pucynok 1 TI'paduku kosmyecrBa 10MOB, OCHAIEHHBIX Y30 U KOJIMYECTBO MOPAXKEHHIT
9JIEKTPUIeCKUM TOKOM. ['paduk B34AT U3 XKypHaIa MEKIyHAPOIHON aCCOIUAIIUNN JJIEKTPH-
yecknx nncrnexropos IAEI Magazine.”

2 https://iacimagazine.org/electrical-safety /ground-fault-circuit-interrupters-preventing
-electrocution-since-1971/
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T'ocymapcTBa B 3a00Te O CBOMX T'paxkKIaHaxX BBOJAT IPABUJIA U HOPMAa-
TUBBI B TOM YHCJIE 1O 00S3aTETHHOMY MPUMEHEHUIO HEKOTOPBIX BHUJIOB
YCTPONCTB 3aIuThl, IPUYEM 3TU IIPpaBUJIa MOYTH BCETrJIa UJIYT MO IIyTH
ykectouenus. [loaToMy B HOBBIX JJOMaX 3JEKTPUIECKUE IMUTHI CTAHOBST-
csi DOJIBIIIE M CJIOXKHEE — K OOBIYHBIM aBTOMATHYECKUM BBIKJTIOUATEISIM
J00ABJISIIOTCS BRIKJIIOUATE N MU DEPEHITUATBHOIO TOKA, YCTPONCTBA 3a-
IIUTHL OT JIyTOBOI'O IIPO0OS H T. I.

He ckporo, umeror MecTto u rpuMachl KaluTaJIu3Ma, KOTa KOMMEpP-
JecKue IPeIpUsThs B IIONOHE 33 IMPUOBLIBIO IIPEYBETMINBAIOT CEPbE3-
HOCTb ¥ OIACHOCTH IIPODJIEMbI, HATHETAsI CTPAX, & 3aTeM IIOJIyIal0T IIPHU-
ObLIIb, TEPONYECKH IIPOJIABasi yCTPOUCTBO, PEIIAOIIEe TIOIHSITYIO TpobJIe-
My. OcobDeHHO NUHWYHBIE IENbIbl, UCIOIb3ysd KOPPYIIIUOHHBIE CBSI3H,
MIPOAB/IMBAIOT Y€PEe3 OPraHbl BJIACTH IPUHSATHE CTAHIAPTOB, TPeOyto-
HIUX MOKYIIKY U YCTAHOBKY YCTPONCTB B MHTEPECAX OIPEIEJIEHHOrO (Ube-
ro HaJo) npousBoauTesisd. [109TOMY pH OABIEHUN HOBBIX YCTPOHCTB U
TEXHOJIOTUI B CpeJie CIENUAINCTOB HEe YTUXAIOT CIIOPHI O HEOOXOIUMOCTH
BHEJPEHUS ITUX YCTPONCTB, OCOOEHHO KOTIA CIEIHAJIUCT MaTepUaTIbHO
3aMHTEPECOBAH BO BHEAPEHNN aJIbTEPHATHBHOTO PEIIEHNsT OT CBOETO TPO-
n3BoguTe . Ecam BbI HabIoqaeTe 3a MOI00HBIMU IUCKYCCUAMEI — HE Te-
psiiTe KPUTUIECKOrO MBIILIEHNs, HE BEPHTE SMOLNOHAIbHBIM KPACUBBIM
JIEMOHCTPAIMSAM, & BHUKANATE B TEXHUIECKHUE IETAJIH.

I'y1aBbI KHUTH, TOCBAMIEHHBIC PA3IUIHBIM YCTPONCTBAM 3aIUTHI, IO~
CTPOEHBI OT MPOCTOTO K CJIOYKHOMY, ITOOBI IUTATEIh MOT IPOCIEIUTD,
KaK Pa3BUBAJIACH TEXHUIECKAST MBICJIb PA3PADOTINKOB, M KAK KOHCTPYK-
s yCTPONCTB CTajla TAaKoil, KaKad OHa €CThb, KaKhe TeXHUYeCKHe IIPO-
6JIeMBbI PEIaeT TOT WU WHOH y3eJ.

1\/[(3CTa7 T'Jie 10 MHEHUIO aBTOPa BbIpazKe€Ha BazKHad MbICJ/Ib, IIOMEY€HbBI
3HAYKOM BOCKJIMIIATEJIBHOT'O 3HAaKa Ha IIOJIAX.
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Om wezo 3aujuwaemca?

3 Ot gero samuiaemMcd’

Hagepmoe, ¢ aToro Bompoca u cromio sHadarh KHUry. C onpeieaéHnoin
JoJiell HaTA»KKH BCe YCTPOUCTBA 3aIIUTHI B 9JIEKTPOIIUTE MOYKHO pa3Je-
JINTH Ha JBE OOJIbIINE KATErOPUU.

Ilepsas kamezopusi yCTPOUCTB 3aIMUIIAET OT BbBIJEJICHUS JIUIITHE-
rO TeIia B JIEKTPUUIECKOW Tenu B mporecce paborel. OcobeHHO B Tex
MeCTax, IJie HArPEB M3HAYAJBHO HE ILJIAHUPOBAJICH.

Tak, aBTOMaTU4eCKUil BBIKJIIOYATEJb U IJIAaBKasg BCTaBKAa OT-
KJIIOYAT Teb TPHU Ieperpy3Ke Mo TOKy. Takoe ObIBAET IPU KOPOTKUX
3aMBIKAHUAX WJIM €CJIM HArpy3Ka B CeTH CBbime pacaérnoil. Ot sToro
IperoTcs IPOBO/Ia U Pa3pylIaeTCs U30/IAINL.

Boikirouarens auddepeHnuanbHOro ToKa (OHO XKe yCTPORCcTBO
zamuTHOrO oTKJHoUeHus — Y 30) OTKIIOYUT 1Elb, €CIU TOK HAXOIUT
IIyTh B 3eMJIIO B 00x07, nienu. VHOT 18 TpUYnHO# 9TOMY MOXKET OBITH IO~
BpEXKIECHNE U3OJSINN, ITO BBI3BIBAECT JIOKAJILHBIN HAIPEB B MECTE yTed-
KH, ¢ OOyTJINBAHUEM W3OJISIINA W BOCIIAMEHEHNEM OKPY>KEHMUS.

YCcTpoiicTBO 3aUTHI OT JLyTrOBOTO HPODOsT OTKJIIOYUT IEIb, €C-
Jin OOHAPYKUT XapaKTepHbIe JJis JyTOBOTO MPODO0sT MCKaYKeHWs TOKA, B
neru. Ecu re-To mIoxo 3akaT MpoBOJI B KJIEMMe WU ePeIOMaHa, K1~
Jia TIPOBOJIA, TO U3-3a UCKPEHUs B 9TOM MECTe M ILIOXOr0 KOHTAKTa Oy1er
HarpeB, KOTOPBI MOYKET IepepacTh B IMOKaP.

TepMoOUH/IMKATOPHBIE HAKJIENKM, BMECTE C Ta30BBIIEJISIOIIN-
MU HAKJIEMKaMW TI03BOJIAIOT BOBPEMs OOHAPYKHUTDH ILIOXOW KOHTAKT,
KOTOPBII HAYaJI IPEThCs, HO MTOKA He 10 (aTabHbIX TEeMIEepaTyp.

Harmisgao Bce 3TH yCTpOWCTBa f MONBITAJICA M300Pa3UTh HA PUCYH-
Ke 2.

Bmopas kamezopus yCTPONCTB 3aIUINAET OT HEKOHIUIIMOHHOTO
JIEKTPUYECTBA, KO IIOKA3aTeJd HANDsKeHUs (IOCJIeI0BATEILHOCTI
dasz u 1. 1.) BBIXOAAT 32 JOIYCTUMBIE IIPEJIEJIbl U [PEJCTABISIOT OAC-
HOCTB JIJIsI 3JIEKTPOIIPUOOPOB.

12
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MocnegosatensHbIii

AYTOBOi NPOGO# Mnoxoii KoHTaKT
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ABTOMaTUUECKMI BbikniouaTens YCTPOVICTBO 3aWMThl  PerynsipHbiii 0CMOTP TennoB1sopom,
CpeAcTBa 3aWuThl:  BbiklouaTeNb ANthhepeHLManbHoro 0T AYroBoro Npo6osi  TePMOUHAMKATOPHbIE Hakneliku,
Toka rasoBblaensioLme Hakneiiku.

Pucynok 2 [lpuuunbl HarpeBa B IeNd U YCTPONUCTBA 3aIUTHI

Pesie KOHTPOJIsST HANIPSIXKEHUSI 3aIUTUT, €CJIA HALPsXKEHUE Oy1eT
CJIUIITKOM HU3KUM WJIU CJIMIIIKOM BBICOKUM, HAIIPUMED TP OOPbIBE HY IS .
1o yerpoiicTBo, KoTopoe okymaercs 3a 1/100 cekynpl, criacas ObITOBYIO
TEXHUKY OT IOJIOMKH.

YcTpoCTBO 3aIUThl OT MMILYJbCHBIX II€PEHAIIPSI?KEeHUN 3a-
IIUTAT TPUOOPHI B IEIHU, €CJIU 110 JIMHUW JIEKTPOIepeIad MPUIeTUT, Ha-
BeJIEHHBII MOJIHMEl, UMITYJIbC BBICOKOT'O HAIpsizKeHusi. Takas «Uroyikay
MaJIol JIJIMTETbHOCTH, HO BBICOKOTO HAIPSIY)KEHUS PA3PYIIaeT U30JIAIINIO,
K TaKUM IIOMeXaM HanboJIee ysi3BUMa Oy TPOBOIHUKOBAS SJIEKTPOHUKA..

OcoGeHHO CTOUT BBILIEIUTH BBIKJIIOUATEN JUMDQOEPEHITUATBHOTO TO-
ka, ouu ke ¥Y30. [ToMuMo TpoTUBONOXKAPHOI (PYHKITUU, STO €IMHCTBEH-
HbIe YCTPONCTBA B 3JIEKTPONIUTE, KOTOPHIE 3AIIUIIAIOT HE TOJBKO JIEK-
TPOOOOOPYIOBAHUE, HO U HEIOCPEICTBEHHO Y€JI0BEKA OT Y/1apa SJIEKTPHU-
YECKUM TOKOM.

Kpome Toro, s1eKTpoxo3siicTBO, BBIIOJHEHHOE B CTPOI'OM COOTBET-
crBun ¢ HopMaTuBHbIME JoKyMeHTamu (ITYVD, CHull, TOCT u T. 1.) 06-
JIAJIaeT CBOMCTBOM MACCUBHOMN OE30IIACHOCTH, KOT/Ia aBAPHUsI OKA3hIBACTCH

3 "Hyjp"-sxaprounoe Haspamme HeHTPaJbLHOIO IPOBOAHEKA N

13
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JIOKQJIM30BAHA U HE IIPUBOJIUT K TAXKEJIBIM ITOCJIECTBASAM, TaK KaK Ha eé
IIyTU OKA3BIBAIOTCS 3aCJOHBI U3 HEPACIHPOCTPAHSIIONIENH TOPEHUA U30JIs-
U TIPOBOJIOB, CTAJbHBIX TPYD, HEMOPIOYMX KOPILYCOB IIUTOB W TaK Jia-
Jiee. XOTsI BOIPOCHI TPABUJILHOTO JIEKTPOMOHTAXKA B JIAHHYIO KHUTY HE
BXOJSAT, HO OHU BJIUSIIOT HA WTOIOBYIO OE30IIACHOCTH JIEKTPOXO3SCTBA
HE MEHBIIE, YeM YMHBIE YCTPONCTBA yCTAHOBJIEHHBIE B IITUT.

14
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IIpedoxparumenu

4 IlpemoxpanuTenn

[I1aBkue BCTaBKHU, OHU Ke MTPEIOXPAHUTENHN — CAMOE CTapOE U3 YCTPOUCTB
3aIUTHI IeKTporeneii. B ocHoBe nx HApoOIHAS MYAPOCTH «TJI€ TOHKO —
TaM ¥ PBETCsA». DTO HAMEPEHHO CO3/IaHHOe cJ1aboe MeCTO B IIEIH, IIe ce-
YeHMe MPOBOJIHUKA YMEHBIIIEHO, YTOOBI MPU KOPOTKOM 3aMBIKAHUU WJIN
Ieperpys3Ke cropaJia ClelnuaibHO IIPeIHA3HAYeHHAS JIJIS 9TOrO IIJIaBKas
BCTaBKa B IIIUTE, & HE CJIy4ailHOe MeCTO B IIEIH.

[Ipenoxpanuresnu, s1 yBepeH, BUMIEIU BCe, /1aXKe He OyIy4qu CBI3aHHBI-
MU C JIEKTPUKON. DTO TOHKUI MPOBOIHUK-BOJIOCOK B CTEKJIIHHOU TPY-
6ouke. [Ipenoxpanuresn Ha OOJIBITNE TOKA MOTYT UMETH (DOPMY TIPSIMO-
YTOJIBHOTO IapaJiesieluile/ia ¢ HOXKEBbIMU KOHTaKTamu. Ho HemsMeHHO
OJJHO — HaJIM4uWe BHYTPHU IIPOBOJHHUKA, KOTOPBIN HOJI2KEH DPACIJIABUTHCS
IIPU TIPEBBIIIIEHUN TOKA.

Ho ne Bcé Tak npocTo, u 9T0 ObI 9TO MPOJAEMOHCTPUPOBATD, IIOCTABUM
cebs Ha MecTo npousBoauTend. [IpemcraBuM, 9TO MBI PENIAIA TPOU3BO-
JWUTDH U IPOJABATh HpenoxpannTesnu. Kynus TOHKOI MeIHOM TPOBOJIOKI
PAa3HBIX IMAMETPOB, CTEKJITHHON TPYOKHU 1 KOJIITAYKOB, HAPEXKEM TPyDOU-
KIJ, BCTABUM IIPOBOJIOYKY, 3aKPOEM KOJIIAYKAMU, YIIAKYyeM B KOPOOKH U
HaIUIIIEM B PEKJIAMHOM OyKJieTe:

Hosetiwee cpedcmeo 3auumvs 8AWUL IACKMPUNECKUT Uenetl
0m MOKO8 KOPOMK020 3ambvikanusa u om nepeepysxu! C nawumu
UHHOBAUUOHHBLMU NPEJOTPAHUMENAMU BAULL IACKINPOYCTNAHOBKU
He bydym 3azopamuca npu kKopomrom damvikanuu! Bucmpoie, xa-
wecmeennwie, Hedopozue! Beezo no 15,99 pyb.

W 3pmech BcTaér mepBBIil BOMPOC — & KaKOW TOK HA HAX HAMKUCATH?!
IlepBoe :xenanme HammcaTh HA HUX TOK, IIPA KOTOPOM OHU OyIayT OT-
kJoYarbesa. Hanpumep, nanucars 10 A, Torja moHSTHO, YTO PU TOKE B
9,99 A npesoxpaHUTENb TPOITYCKAET TOK, a mpu Toke 10 p-p-pa3 u mepe-
ropesi. Ho, yBbI, 9T0 HEBO3MOXKHO, ITIOTOMY YTO MbI 2KUBEM B HEUJI€AJIb-
HOM MUDE, TJIe IOCTABIIUK HE MOXKET 00eCIIeInTh HOMUHAIBHBIN JHAMETD
MIPOBOJIOKU Ha BCEM TPOTSKEHWM C TOYHOCTHbIO B mpemenax £0,01 mwm.
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Y morpebuTesis TeMIepaTypa TOXKe pa3Hasd, Ha CTEHJIe TP KOMHATHOM
TeMIieparype npejoxpanuresib cpabarbiBaer npu 10 A, a Ha Mopo3e, Ha-
npumMep, Boobie pu 13 A. Yrobbl HE 0Ka3aThCsl B TJIYIIOM IIOJIOYKEHUH,
HAIUIIEM Ha KOPITyCe HOMUHAJbHBIA TOK:

HOMUHAADHBLY, MOK NAAEKOT 6CMABKY — 3HAYEHHE TOKa, KO-
TOPBIIl IUIABKAs BCTABK& MOYKET JIIUTEJIBHO IPOBOJHUTH B yCTAHOB-
JeHHBIX ycsoBusx 6e3 mospexaenuii. (COCT P 50339.0-2003)

Tlosmygannocs ymobuno. 3Haerb MaKCUMAJIBHO JIOIYCTUMYIO HATDY3KY
— TAKOU NpeNoXpaHUTe]Ib W CTaBb, IIPU KOPOTKOM 3aMBIKAHUNA CIOPUT
TOYHO. A BOT €CjiM XOYeTCs 3HATh TOYHYIO BEJMIUHY TOKA, MPU KOTO-
poit cropur — ImevYaTaeM B JOKYMEHTAIUU Kydy TabJIUIl MOIPABOYHBIX
K03 PUIMEHTOB: y4IéTa TEMIEPATYPhl BO3/IyXa, CKOPOCTH BO3YIIHOTO
II0TOKa, TeMIlepaTypbl KOHTAKTOB U JlayKe BBICOTBHI Ha/l YPOBHEM MOpPHA
— pa3pekKeHHbI BO3/IyX XyKe OTBOAUT Terio. Ho camoe BaxkHOe — BbI-
pasuM rpaduKOM 3aBUCHMOCTb BPEMEHU CPAOOTKH MPEIOXPAHUTENS OT
IIPOTEKAIOIIETO YEPE3 HET'O TOKA, N300PaKEHHbBIN HA PUCYHKE 3, KOTODBIA
HA30BEM BPEMATOKOBOW XapaKTEPUCTUKOM.

W3 rpaduka oIeBUIHO — YeM CHJIbHEE MPEBBIMIEH TOK, TeM ObICTpee
cropaer npejoxpanuTesb. Obparure BHUMAHUE, WHOTJIA [0 TOPU3OHTA~
JIM YKa3bIBAIOT He abCOIOTHOE 3HAYEHME TOKA B aMIepaX, a KPATHOCTb
MIPEBBIIEHNsT HOMAHAJIBLHOTO TOKA. ['paduKu OOBITHO M300parXKAIOTCI B
JIorapudMIIECKOM MacIiTade.

IIpenoxpanuTesn XOpoImo TPOIAIOTCs, U K HAM MPUXOIAT HETIOBOJIb-
HbIE SJIEKTPUKHU. ['OBOPAT MBI 3aMyYaJIACh C BAIIAMU MIPEIOXPAHUTES-
MU, B cBere (hOHAPUKA BBLIHUMATL 110 OJHOMY B MOUCKAX CTOPEBIIErO.
CrenuaiibHO JIJIst yA006CTBa JIEKTPUKOB JesiaeM (hJIaskOoK-UHIUKATOD, KO-
TOPBINA BBICKAKWBAET, €CJIM IPOBOJIOYKA IEPEropesia. DTy HeOOJIBIIYIO
JI0paboTKy Oy/IeM MOKAa3bIBaTh, KAK "MHHOBAIMOHHBINA MTPEIOXPAHUTEID
¢ dyuxnuwe#t vHAMKAIMA CpabOTaBIIEro Mg yao0CcTBa MOTpEOUTENd U

I'paduk Bocupounsseznen 3 kuurun Hamuroxkos K. K. ITnaskue npegoxpanuresu. M.: Duep-
rug 1979. Crpanuna 13
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9KOHOMUU BpeMeHH 3jiekTpuka’. Pajyemcs, 4To MOSIBUIOCH BhIPAYKEHUE
"BBIOMIIO TPOOKHU" , BsIaroIapst TaKoi HEXUTPON PAIMOHAJIABAIIMHN.

10000
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5 | low= 40A ’ ‘6*'\‘
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: 100A ""
@ 160A "'
250A ' '
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10 100 1000
Tok, A

Pucynok 3 BpeMsTOKOBbIE XapaKTEePUCTUKI
npejgoxpanureseit cepun [THBS.
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Ho BoT HaM, Kak K IPOU3BOJUTEJIO,
IIOCTYTIAIOT TIEPBBIE CEPhE3HBIE KAJIOOBI:
rOBOPAT, TIPEIOXpaHUTe/ b cpaboTal, HO
Pa3phIB MOJIYYUJICS MAJIEHbKUM, U €0 Ha-
9aj0 WHOT/a TpobuBaTh uckpoit. losry-
YUJIOCh HEXOPOIIO, BPOJe KaK IIPOBOJIOY-
Ka BHYTPH IleperopeJsia, pa3opBaB ILEellb,
HO WHOTJa Yepe3 3a30p IPOCKAKUBAECT UC-
Pucynok 4 Ilpombimiennsrii mpeio- Kpa, W HArpy3Ka OKa3bIBaeTCdA INOJ Ha-
xpaturens ua 100A ¢ suyrpentell  paxenmenm. IlouecaB 3aTHUIOK, HAYMHA-
xoHcrpykiueil. Kpacuoiit draxok

N eM IHCATh Ha MpeJoXpaHnTese pabouee
BBITAJIKUBACTCS IIPYXKUHON IIPU Cro-
panmn kol perasku u nepexn- HaNpsrKeHue. OKazanoch, 9T0 HAIT TPe/Io-
raHuu (PUKCUPYIOIEH MTPOBOJIOYKH. XpaHuTeJIn HOpMaJIbHO pa60Tam/1 Ipu Ha-
CDOTO.H.O.J'[I)3(.)B3,TCJ'IH Medvedev c caii- npskernn 220 B, a mokymaTenab 3ammx-
ta Wikimedia Commons, CC BY-SA.

HYyJI UX B II€TIb 3aIIUTHI BBICOKOTO HAIIPS-
xenus MukpoBosHOBKH, Tae 2000 B. Jlna takux ycioBuit paspaboraem
MOJIEJIBHBIN PsiJl BBICOKOBOJIBTHBIX IIPEIOXPAHUTENEN, B KOTOPbIe 100a-
BUM IIPY?KHUHKY — OHA& I'apaHTHPOBAHHO PACTAIIUT KOHIIBI IIPOBOJIOUKH,
KOT/Ia Ta [IEPErOPUT, YTO ObecrevuuT JOoJKHbIH 3a30p. Pororpaduio Ta-
KOT'0O TIPEJIOXPAHUTEST MOYKHO ITIOCMOTPETh HA PUCYHKE O.

IIpomaB muOTO TpemoxpanuTeseil, monuBaeM Kode, Moka K HaM B
ocuc He npuberaeT 3JIONIUN 3JIEKTPUK. ['0BOPUT, Y4TO B IIIUTKE B30pPBaJI-
Csl HAIIl IPEJOXPAHUTEID, JIa TAK MOIIHO, YTO OCKOJIKAMU YyTh HE yOUJIO.
VCIIOKOUB 3JIEKTPUKA, BBISICHIEM, YTO B MOMEHT [I€PErOPAHMS TPOBOJIOY-
KI B MECTE Pa3PhIBa 3a2KUTAETCS JIEKTPUIECKAs IyTa, KOTOPas TOPUT Ha,
BO3JLyX€e M XOPOIIIO MPOBOJIUT JJIEKTPUIECKUN TOK. A ecyi TOK depes Jiy-
Iy O4YeHb DOJIBIION — TO cama yzke He 3aTyxaeT. MojepHu3upyem mnpeso-
XPaHUTEIb: KOPILYC MPEIOXPAHUTENISI OKA3bIBAETCs JIOJI2KEH HE TOJIBKO
OBITH XOPOIIMM HM30JISTOPOM, HO W 00s3aH 00JIaJaTh IMPOYHOCTBHIO, IIO-
9TOMY MEHsIEM CTEKJIO KOPITyca Ha 06ojiee KPEIKYIO KEPAMUKY. 3achliaeM
KBapIEBBIM TIECKOM BHYTPEHHEE TTPOCTPAHCTBO MEXKJIY KOPILYCOM ¥ TIPO-
BOJIOYKOI — OKAa3aJI0Ch, YTO 3TO IIOMOTaeT MOTACHUTh JIyTy, IOKa OHA He
pa3opBaJjia KOPILYC IIpeIoXpaHuTess. Tak Mbl MOIydaeM y2Ke JTOBOJBHO
OPYTAJILHBIN TPEIOXPAHUTEb, CIIOCOOHBIA MPEPHIBATH TOKU B JIECATKHI
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ONeKTPOHHbIN apxuB YITITY

Ipedoxparumenu

PucyHok 5 BbICOKOBOJIBTHBIE NIPEIOXPAHUTENIH
OT MUKPOBOJIHOBBIX medeit, 750 MA 5 kB

ThICsTY amrep. Takoil mpegoxpaHuTe/b n300paxeén Ha dororpadun 6,
KBapIEBbIi I€COK BHYTPHU, YBbI, He BUIHO, IPUAETCS IIOBEPUTH Ha CJIOBO.
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YT0o6BI B3PBIBOB OOJIBITIE HE TTOBTOPSI-
JIOCh, HAYHEM MMHUCATh HA KOPITyCe OTKJIIO-
YaroILy0 CIIOCOOHOCTH:

OMEAIOUAIOULAA CTLOCOOHOCTD NAGE-
xoli ecmaseku — 3HadeHne (I mIe-
PEMEHHOT0 TOKa — JEHCTBYIOIIee 3Ha-
YeHUe CUMMETPUYHON COCTABJIAIONIEH)
02KUJAEMOI'0 TOKa, KOTODBIH CII0COOHA
OTKJ/IIOYATh IlJIaBKad BCTaBKa IIPU yCTa-
HOBJICHHOM HalIpAZKCHUU B Y CTAHOBJICH-
HBIX yCJIOBUSIX SKCILIyaTallud U 00CILy-
xkwupanns. (TOCT P 50339.0-2003)

Ha pucynke 7 mokazano, 9To OyeT, ec-
JIV IPeJIOXPAHUTENb C OTKJIIOYAIONIEH CIIo-
cobrocthio Ha 10000 A 3acTaBUTH pa3phl-
BaTh Ienb Ipu IpoTekanuu Toka B 50000 A.
Brinenrenue sneprun 371eKTPUYIECKOM TyTOM
CTOJIb MOIITHOE, YTO MIPOUCXO/IUT B3PbIB IIPEJIO-

XpaHUTEJIA.

Pucynok 6 Bpyranbubrii mpeio-
xparurenas [TTTHU-33 or komma-
unn [EK. ITpn HOMUHATIBEHOM TOKE
100A criocobeH OTKJIIoYaTh TOK JI0
120000 A mpu 500 B u mo 50000 A
npu 660 B

Yo emié MOXKHO yCOBEPIIEHCTBOBATDL B KOHCTPYKIIUU TIPETOXPAHUTES !
Hosbre rocTu ¢ painKaabHO IPOTUBOIIOJIOXKHBIME [TPETEH3UAMA IIOMOT'YT.
IIpumre it 3/1€KTPOHIIMK TOBOPUT, YTO HAIIU IIPEIOXPAHUTEIN TOBHO,
IIOTOMY YTO CJIMIIKOM Me€J[JIEHHBbIE, U II0KA OHU CPabOTAIOT, Y HErO BCE
[TOJIYITPOBOJIHUKY YK€ YCIeJH JIOTOPeTh. A MpUIe/Inii SHEPreTHK IOBO-
PHUT, YTO HAIIU IIPEIOXPAHUTEN [OBHO, IIOTOMY YTO CJIHUIIIKOM OBICTPHIE,
IIOKa Pa3TOHACTCH JBUTATE/]b BEHTU/IATOPA, OH CEKYyH]I JIeCATb KyIIaeT
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ONeKTPOHHbIN apxus YIJITY

Ipedoxparumenu

Pucynok 7 Kaapbl B3pbiBa KOpIlyca IPEJOXPAHATENS OT TOKA KOPOTKOIO 3aMBIKAHUS
CBBIIIIE OTKJIIOYAIONIEH crocobHocTH ycrpoiicta. Mimocrpanust u3 kauru BUSSMANN
Fuseology, crp 15.
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IIpedoxparumenu,

CTapTOBbIE TOKH, IIPEBBINIAIONIIE HOMUHAJIBHBIE B HECKOIBKO pa3. Bpo-
Jie TIPEBBINIEHNE, HO BBIHYZK/IEHHOE U JlaXKe HOPMAaJIbHOE, €CJIU JJINTCS
Hegomro. Ho npenoxpanuTess ycreBaeT Cropers.

IIpunércsa cHoBa MEHATH KOHCTPYKIIMIO IIPEIOXPAHUTENS, YTOOBI U3~
MEHUTH CKOPOCTb, C KOTOPO# OH cpabarsiBaer. [y 3amenyienus yBeu-
YUM JJIMHY IIPOBOJIOYKHU, TEM CAMBIM YBEJINYUB €€ TEIJIOBYIO MHEPIHIO,
Jla el U HAaKPYTUM €€ Ha KOPJI U3 CTEKJIOBOJIOKHA — TeIlepPb IIPU IIPEBbI-
IIIEHUHU TOKAa OHA OyeT HArPeBAaThCA MeJJIEHHEE, U TOK YCIIeeT BEPHYThCS
B HOPMY TIpEXK/JIE, YeM OHA PACILIIABUTCSI.

Pucynok 8 Ilpenoxpanuremu. CiieBa HAIPABO: YCKOPEHHBIN, OOBIMHBIIN, 3aMEIJIEHHBINH U
CBEPXMEJ|IEHHBIN.

CoBceM M€ JTEHHBIH TTPEIOXPAHUTEIb JI€JIAEM TaK: IPUIANBAEM DY 2KITH-
Ky JIETKOILUIABKUM IIPUIIOEM K HATPEBATEII0, B KAYeCTBE KOTOPOTO Oymer
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HU3KOOMHBIN PE3UCTOP WJIH JIazKe KyCOK poBosioku. Eciu 6ymeT KopoT-
KOe 3aMbIKaHUEe — MPYKUHKY CPa3y pacIIaBUT TOKOM. Ecym ke mpe-
BBIIIICHUE TOKa OyJIeT HEOOJIBIITUM — KAIlId IMPUIosA OyIeT HArPeBaTbCs
OT TIOTEPh B PE3UCTOPE, M €CJIN IPOUJIET JOCTATOYHO BPEMEHU — KaIlJlsd
pacCILIaBUTCH, U NIPYKUHKA PA30PBET IENb.

st yckopenust OyeM MCHOJIb30BaTh MeTauly priudeckuii addekr (B
AHIJIOA3BIYHOM JtmTeparype npocto M-effect, Bpojie Kak u3-3a TOro 4To
ero o6Hapyxui B 1930-e nmpod. A.W. Metcalf) — Ha npoBoJIOUKY HaHe-
céM Karumo oJioBa. Koria u3-3a IpoTeKaIoIero TOKa MpoBOJIOYKa HATPe-
eTcsl IO TEeMIIEPATYPhI IJIABJICHUS 0JI0Ba, KUJKOE OJIOBO HAYHET PACTBO-
PSATH MeJlb, cedeHne OyneT yMEeHbIIAThCS (0JI0BO HPOBOJUT TOK B a3kl
Xy2Ke MEJIM), HA'PEB YCUJIUTCH, U TaKagd KOHCTPYKIUS II€PErOPUT ObICT-
pee, 94eM mpocTas MPOBOJIOYKA.

HoBonbHbIE cODOI, paCITUPsIEeM KaTAJIOT, BB JOTOJTHUTEIHHYIO Map-
KHUPOBKY 110 CKOPOCTH pabOThI IPeIOXPaHuTe Ieli. B jIydimux Tpaauiusax
3ally ThIBaHUs IOTPebuTe e, y HaC Oy 1yT 0003HAYEHMS 110 PA3HBIM CTaH-
mapram. [Io TOCT P MK 60127-1-2005° ckopocTb paboThl IpeI0XPaHu-
TeJis Oy1eM 0003HAYATE IIEPBbIE OYKBBI, [IEPEe]] YKa3aHUEM HOMUHAIBHOTO
ToKa, Hanpumep F1A wm T1.25A:

FF — YaprpabsicTpble, 18 3aIIATHI TOJIYIIPOBOIHUKOBBIX IPUOOPOB
F — BroictposeiicTByonine, nim CTaHgapTHBIE.

M — C ueb60JIbIION BPEMEHHOM 3aJ1ePKKOA.

T — C BpeMeHHO 3a/I€PKKOIA.

TT — C 6osbioit BpeMeHHOI 3a/1ep2KKO.

ITo TOCT P M3K 60269-1-2016° o603Ha9aTh THIT PEIOXPAHUTEIIS

Oymer naByMs OyKBaMM, MAJIEHHKON 1 OOJBITION, Buma x.X.

Ilepas 6ykBa 0bOO3HAYAET IUAIA30H TOKOB, B KOTOPBIX IIPEIOXPa-
HUTEJIb OTKJIIOYAETCsI. g — €CJIM MEePeropaeT IpHu JIO0M IIPEBBIIICHNUHN,

-
° "Munnariopubie wiaBkue npegoxpanurenn’, seegen szamen 'OCT P MK 127
6 "TIpenoxpaHuTeNH [IABKHE HU3KOBOIbTHLIE"
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a — 1eperopaer Ipu GOJIbIIOM NPEBBIIEHAN (T.€. TOJIBKO IIPH KOPOTKUX
3aMBIKAHUAX, HO He IIPU IIepPerpy3Ke).

Bropas 6ykBa — KaTeropuio npuMeHeHNsT, KOTOPas yIUTHIBAET HEOO-
XOJIUMYIO CKOPOCTH CPabAThIBAHUS:

G (General purpose) — o61ero npuMeHeHus, OObIYHAA CKOPOCTb.
R (Rectifiers) u S (Semiconductor) — jyist HCIOIB30BAHUS € MOJIYIIPO-
BOJHUKOBBIMU KJrio9amu, o4enb Obictpoie. (Ormesnbubiit TOCT MOK
60269-4).
M (Motor) — ajist IpUMEHEHHUS ¢ MOTOPAMU, MEJJICHHBIE.
PV (Photovoltaic) — mnsa comueunsix barapeit (Ormensusiit [OCT
M9K 60269-6).

e N — COBMECTHMM 10 KOHTAKTAM C UCIIOJIb3yEeMbIMU B CEBEPHOI AMepuke
npenoxpanuTenamu crangapra UL 248.

e D —coBMeCTHM 110 KOHTAKTaM C UCTIOJIb3yeMbIMU B CEBEPHOI AMepuke
3aMe/IJIEHHBIMU TpeoXpannTenasaMu uia apurateseit UL248.

Heb6oubimioe mpumedanue mo mpegoXpaHUTENIM COJTHETHBIX OaTapeii:
3alUTa [eneil COTHeYHbIX baTapeil — 3a1ada 6oJiee CJI0KHAsT, 9eM MOXKET
roka3arbest Ha nepsbiit B3raaa. KIII commednoit 6aTtapen MakKCHMAJIEH
IpH TOTPeOIITEMOM TOKE HEMHOIUM MEHBIIIE TOKA KOPOTKOTO 3aMbIKAHUS.
A 1pu KOpOTKOM 3aMBIKAHWU COJIHEYHAs Oarapes paboTaeT Kak UCTOY-
HUK TOKa, HAIpUMep, B pabovyeM peKuMe TOK COJTHeuHOU baTapen 8,5 A,
a TpU KOPOTKOM 3aMbIKaHuu TOK Oyjer He Gosee 10 A. Orcioza Bech-
Ma creruduaeckue TpebOBaHUs K YCTPOMCTBAM 3AIUTEI JIJTsl COTHETHBIX
GaTapeil U peryysgpHbIe MOXKapbl HA KPBIIIaX JIOMOB C HEIPABUJIHLHO CO-
OPAHHBIMU COJTHEIHBIMU TAHEJISIMU.

Byny4un orBeTcTBEHHBIM TPOU3BOIUTENIEM, JTOTOIIHO COOMPAEM OT3bI-
BBI KJIMEHTOB. V] BOT HEIOBOIBHBIN OT3BIB KJINEHTKU: KAaja00a, ITO KOT1a
3aMKHYJIO IJIOHKY, U3-3a KOPOTKOT'O 3aMbIKaAHUS CIOpPeJI IIPeJIOXPAHUTEIb
B ILIOHKE, Ha BBOJle B KBapTHUPY, B 3Ta’KHOM IIUTKE U Jlake Ha BBOJIE B
3nanue! @opMaIbHO CIIyIHIIOCh KOPOTKOE 3aMBIKAHUE, TOK B IIEITH MI'HO-
BEHHO BBIPOC JI0 HENPUJIWYHBIX 3HAYEHUH, U IPeJIOXPAaHUTE/IM CIOPEeJIn.
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BzroxuyB u mpUIIOMHUB TPOEKTAHTOB, PACCKA3bIBAEM, UTO ITO HE IIPO-
6J1eMa KOHCTPYKIIUY TTPEJIOXPAHUTES, & TPOOJIeMa MPABUILHOTO TTPUMe-
HEHUs, U PACCKA3BIBAEM IIPO CEJIEKTUBHOCTb:

CenerKmu6HOCTMd NPU C8EPTIMOKE — KOOPJIUHAIIUA COOTBETCTBY-
IONUX XAPAKTEPUCTUK JABYX WK 0OJiee YCTPONCTB i 3aIMUTHI OT
CBEPXTOKOB C TAKUM PACYETOM, 9TOOBI IIPHU MOSBJIEHUU CBEPXTOKOB B
YCTaHOBJIEHHBIX IIPEJIeJIaX CPabaThIBAJIO yCTPONCTBO, PACCIUTAHHOE
HA 9TU IPeJeJIbl, B TO BpeMs KaK JIpyr'ue yCTPoicTBa He cpabaThiBa-

mu. (TOCT P 50339.0-2003)

Ecmu cobsroctn cesleKTMBHOCTH, PM KOPOTKOM 3aMBIKAHUN Oy/I€T
cpabaThIBATh TPEIOXPAHUTEND, OJUKANIINNE K KOPOTKOMY 3aMbIKAHUIO,
JlarKe eCJIM BCEe MPEIOXPAHUTENN COEIMHEHBI MOCIEI0BATEBHO B OTHOM
nenu. To ecTh, y KIMEHTKH Cropes ObI peaoXpaHnuTe b B mioiike. Ecin
KOPOTKOE 3aMbIKaHue ObLIIO B PO3ETKE — TO Cropest Obl TPEIOXPAHUTEND
HA BBOJIE B KBAPTHUDPY, & STAXKHBII U HA BBOJIE B JIOM, OCTAJICS OBI TIEJI.

11 cobITIoIeHrst CEIEKTUBHOCTH HEOOXOIMMO, YTOOBI OTHOIIIEHNE HO-
MUHAJIbHBIX TOKOB IIpejioxpanuTesieil Ob110 He meree 1,6 k 1. (IIpu yeio-
BHH, YTO TPEJIOXPAHUTENN OTHOTrO Tula gG, eciin MPeJOXPAHUTEH Pa3-
uble, Hapumep g¢G u gPV To TyT BHUMATENBHO HYKHO CMOTPETH JIOKY-
MeHTaImio). Eciu Bbl mocMoTpuTe Ha PUCYHOK 3 ¢ TpadUKOM BPEMSATO-
KOBBIX XapaKTEPUCTUK B HAYAJE IJIABbI, TO BCe CPa3y CTAHET IIOHSITHO —
KPUBBIE TOKOB IIJIABJIEHUS IIPEIOXPAHUTEIEN TapaAJIesIbHBI U He TIepece-
KalOTCsd, TAK 9TO B OIPENEJEHHBIX PAMKAaX, €CJIM CODJIIOCTH OTHOIIEHUE
1,6 ¥ 1, cemekTuBHOCTH Oy 1eT cobioiena. Ecu Ob1 B 110iiKe OBLT TIpeIo-
xpanutesb Ha 6 A, Ha BBOJe B KBapTupy Ha 16 A, Ha sraxe Ha 25 A, a
Ha BBOJIe B 311aHue Ha 40 A, TO npexoxpaHuTe I cpadaTbiBaiu Obl CEJIEK-
TUBHO.

Kak xopommii 1 0OTBETCTBEHHBI! TPOU3BOINTED, Mbl BEJIEM COICETH
JUIsT OOIIEHUsI ¢ HAIMMMU KJIMEHTAMM U 3aMEYaeM eXHJIHbIH KOMMEHTa-
puii. I[Tomp3oBaTess Anonymous troll mamucas BkonrakTe, uro "Bammm
[IPEIOXPAHUTETN — YCTAPEBIIEe TOBHO MaMOHTA, €CTh aBTOMATHYECKHUE
BBIKJIOUaTe 1" . YCIOKOMBIINCH, MUIIEM OTBETHBIA KOMMEHTAPHii, UTO
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II0JIb30BaTENIb BO MHOTOM IIPaB, HO €CTh HECKOJIBKO HIOAHCOB, Os1aroiaps
KOTOPBIM IIPEIOXPAHUTEN TOYHO HE YMPYT €IIE JIET CTO, KAK OHU COTHIO
JIET YK€ TPOXKUJIN:

1.

Bpsi sin MO2KHO TPHIAYMATH 3AIIUTY JIEIIEBIIE, YeM ILIABKHAE BCTABKU.
OcobenHo pa3HuIla 3aMeTHA JJIsg OOJIBIITNX TOKOB, IIPOCTO MMOCMOTPH-
T€ CKOJIbKO CTOMT IPEIOXPAHUTE]b HA HOMHHAJBHBIA TOK 250 A u
CKOJIBKO CTOUT aBTOMATUIECKHUIl BBIKJIIOYaTE b Ha 250 A.

OTkII09aomas CroCOOHOCTh MPEIOXPAHUTEIS TOPA3I0 BBIIIE, €M
OTKJTIOYAIOIIAs CIIOCOOHOCTh ABTOMATHYIECKOTO BBIKJIIOYATENA COIO-
CTABUMBIX TaDAPUTOB.

MuHUMATEHO BO3MOXKHAS WHIYKTUBHOCTb. B HEKOTODPBIX IEMAX ITO
KPUTUYECKH BasKHO, OCOOEHHO C OIPAHUYUTEISIMY UMILYJIbCHBIX [T€pe-
HaIPAXKEHUI.

Hy un pacckas 0bL1 ObI HETTOJTHBIM, €CJIU HE 3aTPOHYTH CaMOBOCCTa-

HaBJIMBAIOIINECH IPEIOXPAHUTEIN. DTO BeCcbMa CIeruduyIecKasi Belllb,
WX MOXKHO YBUJIETH Ha PUCYHKEe 9.

Pucynok 9 IlosmMepHble cAaMOBOCCTAHABIMBAOIIN-
ecst pegoxpanuTesin. OOBIYHO YeM OH KpYIIHee, TeM

OHuU U3rOTOBJIEHBI U3 CIIE-
UAaJbHOTO MaTepraJa, Ko-
TOPBIN PE3KO TOBBINIAET CBOE
JIEKTPUYECKOE COIIPOTHUBIIE-
HUE DU Har'peBe, IOYTH CKad-

o . v KooOpaszHo. Ecan Tok mpe-
4 BBINTAET HOMUHAJIHHBIH, TTPEI0-
- XpaHUTEb HAIPEBACTCA U
o S— pa3pbiBaer 1enb. Kcm ko-

POTKOE 3aMBbIKAHUE JTUTKBU-
IUPOBAJIN, OH OCTBIHET U CHO-
Ba OyJeT MPOBOJWTH TOK,
KakK TeIlJIOBOe peJie, HO 6e3
apmKynxcs dacreit. Ho ects

BOJIBININI Y HErO HOMUHAJIBHBII TOK. PAL HEAOCTATKOB!
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— Pabouee Hamnpsizkenune, Kak mnpapuiio, He Bbiiie 50-60 BOJbT.

— Korua npenoxpanuresib cpabaTbiBaeT — Yepe3 HEro IMPOIOJIZKAETCS
yTedKa TOKa, Ha MOPSJIKA MEHBbIIEe HOMUHAJHLHOTO TOKAa, HO JIOCTAa-
TOYHAs, YTOOBI O Heil TOMHUTH.

— H3-3a TermioBoit MHEPIIMOHHOCTY OHU CPabATHIBAIOT OYEHDb MeJJIEHHO.

— HowmuHaJIBHBIN TOK 3aBUCHT OT TEMIIEPATYPBI CPEJIbI, B KOPILyCe I'o-
psiUero yCTpoicTBa Ha YKape MOT'YT JaBaTh JIOYKHbBIE CPAOATHIBAHUS.

—  OrpanmdeHHOE YMCJIO cpabaThbIBAHUM, IPEXKIE IeM JerpaJalis JacT
0 cebe 3HaTh. A 3TO IECATKH, pexKe COTHU CpabATHLIBAHMIA.

SaueMm oHU Takue HyKHbI! Hanpumep s 3ammrbl USB mopra, eciin
B HETO IOJIKJII0YAT YTO-TO U3JIUIITHE MOIIHOE — IIPEJIOXPAHUTEIb HE JACT
CXKedb JIOPOXKKN Ha 1iaTe. [loab3oBaTeb, ysACHUB, IYTO YCTPOWCTBO HE
paboTaer, OTCOeIMHSIET €ro, MPeIOXPaHUTEeIb OCTHIBAET W IOPT CHOBA
roroB K pabore. IlITyka odyeHb HuIlleBasi U OOBIYHO BCTPEUYAETCS HE B
9JIEKTPOIIUTAX, & BHYTPU IJEKTPOHHBIX IIPUOOPOB.

[Ipo pemonT mIpegoOXpaHUTE EH.

CrouT cKa3arTh HECKOJIBKO CJIOB O PEMOHTE mpemoxpanureseil. cro-
pUYECKU TIEPBBIE TPETIOXPAHUTETN ObLIN OECKOPITYCHBIME U ITPEICTABIIS-
Jir cobo#t TPOCTO IIABKYIO MTPOBOJIOYKY. Pekiiama Takoit IpoBOIOYKY U3
kaTasora 1894 roma nmpuBenena Ha pucyHke 11.

B sjekTporenu npemgycMaTpuBaioch MECTO IIOJ UX YCTAHOBKY. DTO
MorJia ObITh KaK CllenuajbHas JI0CKa Kak Ha rpasoope 1890 roma Ha pu-
cyake 10, Tak u crlenuaJ bHBIN 3a30p B PaCIPEIEIATEBHBIX KOPOOKaX
WM BHYTPHU KOPITYCOB CBETUJIBHUKOB W BBIKJIIOYATETIEH.

" Mnmocrpamus u3 xypuana Western Electrician 3a 12 ampess 1890 r.
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Ipedoxparumenu

Pucynok 10 Pacopenenurenpubiii muT ¢ mwiaBkuMmu BeraBkamu, 1890 rox.”

8 Mnmocrpamus u3 »xypuana Western Electrician 3a 6 supapst 1894 .
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DJIEKTPUK I[IPOCTO HOCUJI B KapMaHe

FUSE WIRE ? Coeet e KATYIIKY KaJMOPOBAHHOM MTPOBOJIOYKHU U
AND LINKS s Aoy abacity- | 3aMEHAJI CTOPEBIIYIO BCTABKY B U3/IC/IUH,
FOR ALL SYSTEMS. g Uniform. | ecyiu 970 ObLIO Hy2kKHO. HO 0T Takoii KOH-

CTPYKIIUHU OBICTPO OTKA3AJNCH. BO-TIepBBIX,
Takas OTKpbITas IPOKJIAJIKa IIPOBOJIOY-
Ku HeDe30macHa — P CrOPAHUU IIa3Ma
MOXKET IOJZKeYb OKPYzKaloIllue IIpeiMe-
Tbl. BO-BTOpPBIX, OPBI3rH MeTaLIa U KO-

WRITE US.

IIOTH IIPpU CTOPpAaHUU ITIOPTHJIA U3OJIAINOH-
HbIE CBOIICTBA ANJIEKTPUKa, 1 €CJIX BCTaB-

"HDOLS NT SHZIS TIV

Ka CropaJia 049eHb 9acTo, TpeboBaIach Tpy-

——— moéMKas paboTa IO OYMCTKE W PEMOHTY
The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

-

noBepxHOCTH. 1l09TOMY MOBOJBHO OBICT-

PO HA CMEHY UM IIPHIILIA KOHCTPYKIHSA, B

Pucynok 11 Karymka mpoBoso- KOTOpOfI IIPOBOJIOYKAa 3aKJ/II0YeHa B TPY-

Kif, HrpaoLleil poJib IIABKOM BCTaB-  GOUKY M3 cTekJ1a nin papdopa. Umee nep-
. JKaTesIsl IPeJOoXPaHuTeNs B BUIE BKPY IH-

BaoIeiics mpobKu 6ojiee COTHH JIET, HA PUCYHKE 12 pekjiaMa TaKoro Jiep-

JKaTeJis.

Ho kesanue sxonomMun HUKOrIa He ucdesHer. [Toaromy nouru cpasy
MIPOU3BOJIATENN CTAJIN TPeJIaraTh pazbopHble KOHCTPYKITUH TIPEI0XPa-
HUTEJeH, T/Ie MOXKHO 3aMEHWTHh IIABKYIO BCTABKY OTJIEJIBHO OT BCETO
Kopiyca. Pekmama takoro uzzenusg 1917 roga Ha pucynke 13

9 Mumocrpanus u3 xkypuaia Canadian Electrical News Vol. XVII No.1

30



IIpedoxparumenu

Yewm xe Bcé konumiocsh? He 6b1-
JIO JIOCTATOYHOTO CIIPOCA Ha IIPEJIo-

XPAHUTEIN C BO3MOYKHOCTBIO pe-
monTa. B CCCP npopabarbiBaJi-
Csl BOIIPOC MIPOU3BOJICTBA PEMKOM-
IJIEKTOB JIJIsi 3aMEHbI ClOPEBITIei
IJIABKOM BCTABKY B KOPILyCax MPeJIo-
— L%‘ U = N | xpaHuTesieli Ha GoJbinue ToKu (B
Cans:dl;:llmL(i;:{‘[:(::"l;rl:‘l;‘(;:?r;cc2:;:;‘;;‘;;;"5[‘:;;““,d npepoxpanuTese Ha 500A HCmos-
Disvis Ofces: Momeel Mo Otaws Winnipes | Vacour o 3yeTcd He MIPOBOJIOYKA, & JICHTA C
Pucynok 12 Pekrama mpegoxpaHuTeseit — Ka.mMBPOBAHHOM MPOCETKOH, CAM KO-
"po6ok" 1908 r.” IIyC npeaoxXpaHuTesad y2Ke He Ta-
Koit nemésorit). Ho pemont npeio-
XpaHuTeJel He MOJIYYUJI TOJIZKHOU MOy JIPHOCTH, XOTs YHUMDUKAIUS 1
crporas cucrema I'OCTos B Coerckom Coro3e 04YeHb CHIIBHO YIIPOITa-
JIa BHEJIPEHUE TAKON PEMOHTOIPHUTOMHOCTH. B 3alajiHOM MUpe PEMOHT
[peIoXpaHnTeseil TOXKe He MPUKUIICS, ITOMY IPEISITCTBOBAJU TATEHTHI
u KOHKypeHIwsa. [[03ToMy MOXKHO ¢ yBEpEHHOCTBIO CKAa3aTh, UTO MIPEI0-
XPAHUTEIA — 3TO OJHOPA3OBBIE U3EJIUsI, IITATHOIO CIIOCOHa PEMOHTA, KO-

TOPBIX He IIPELyCMOTPEHO.

10 Vunocrpanus u3 xypuana Electrical News ot 1 mrosst 1917 1.
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Ho ecim odenn myxkuHO? K mpumepy,

Bbl Ha HEOOUTAEMOM OCTPOBE BIAJIA OT
[UBUJIM3AINNT, U €IMHCTBEHHBIH [TpeIoxpa-
uurens cropen? (Kerarm, Bbl yxke ycra-
HOBWJIK W YCTPAHWJIU TPUINHY, TOUEMY
on cropes? MHade ciiemyroniuii mpeoxpa-
HUTEJIb IOBTOPUT €r0 CyAb0y, a MOXKEeT U Sy
ycyrybur nosiomky.) CyiiecTByer mnpax- ~J&®-- Renewable Fuses
THKa PEMOHTa IpPeJOXPAaHnTe el KaK Me- R ——
pa KpaifHeil HeoOX0INMOCTH, M BaXKHO OT-
METHUTD ABa BaXKHBIX TPeOOBaHMs I1s 6e3-
OTIACHOCTY MEPOIIPUATHUS:

Free Samples 1f You Write Today

A. F. DAUM, & Pittsburgh, Pa.

.

1. TIpomoJiouka HOJKHA OBITH BHYTPH

AND PEB G

KopItyca mpesioxpanutesis. Hamoran- e B
Has CHAPYKY (TaK HA3BIBAEMDbIH <Ky~
YOKY» ) IPEJIOXPAHUTEIs], DU ILIABJIE-
HUW OH& MOXKET TOJZKeYb OKPYIKAI0-
IIye MpeaMeThl M TOKPBITh BCE TPOBOISAIINM HAJIETOM KOIIOTH, IO KO-

Pucynok 13 Pekmama pemonTn-
pyembIx npegoxpanureseit 1917 rog. !0

TOpOMY HAYHETCHA TPoboit. Bo3aMokHO, TPUAETCS MPOCBEPIUTD TOH-
KUM CBEPJIOM TOPIIbI CTOPEBIIETO MPEIOXPAHUTEIIS, IYTOOBI TPOCYHY Th
U [IPUIIAATh HOBYIO IIPOBOJIOYKY.

2. IlpoBosouka moskHA OBITH COpasMepHa TOKY. MOXKHO BOODYKUTh-
Cd MUKPOMETPOM, Ta6.HPIL[efI TOKOB IIJIaBJIEHUA U OTPEMOHTHUPOBATDH
opeaoxXpaHuTesIb, JazKe II0IIaB B HOMMHAJIbHBII TOK C IOTrPEITHOCTBIO
10-50%. Ho wame Bcero mpoBOJIOUKYy GepyT «Ha TJIa3y, W U3 IIPEIo-
xpanuresa va 0,25 A monyuaerca npegoxpanurens Ha 5 A. Heobxo-
JIIMO 331aTh cebe BOIPOCH U TIOHATDH, B KAKOH IEIN U JIJI 9eT0 CTOUT
peoXpaHuTe b, KCal 9TO TPOCTO 3aIMUTHBIN TPETOXPAHUTENb OT
BO3ropaHnud B CBETOAWOJHOM CBETHUJIbHUKE, TO IIPHU KOPOTKOM 3aMBbI-
KaHWHU OH BCE paBHO cpaboraer. Ho ecsim 910 mpemoxpanuTesib 3amu-
MTAIOIIHH TPpaHCPOPMATOP OT MEPErPy3KU, TO MBI PUCKYEM TIOJIYIUThH
reperpersiii TpancdOpMaTop, MIATYIIUA KAIIAMU U30Ja0uu. A eciin
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3TO TmpenoxpanuTesib gPV s coHedHbIX OaTapeif, TO MOYXKHO TO-
JIVIUTD MOXKAp HA KPBIIIEe, TAK KaK OHU JIOJYKHBI CPA0ATHIBATH IPH
HEOOJIBIIIOM IIPEBBIIIIEHUH TOKA, U TPEOYIOT MOBBIIIIEHHON TOYHOCTH OT
IIPOU3BO/IUTEJIS.
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5 ABToMaTHYeCKHE BBIKJIIOYATEIN

[IpomosmkaemM urparb B IPOU3BOAUTENS jIeKTporexHuku. g mo-
BBIIIEHUS TPUOBLIEHl pelaeM BBIIYCTUTh HOBBIA IPOJIYKT — aBTOMATH-
YeCKHUIl BBIKJIIOYATENb, KOTOPBIA OTKJIIOYaJ Obl IIelb NIPU HIPEBLIIIEHIN
TOKa KaK TIJIaBKasg BCTaBKa, HO MPH 9TOM ObLT ObI MHOTOPA30BLIM U HE
TpeboBaJl PACXOIHBIX 31eMeHTOB. [10/Ib3yACh KATNTATUCTUIECKUME TTPa-
BUWJIAMU PBIHKA, CO3/IAEM IIPE3EHTAITUIO IS IOTEHIINAJIBHBIX NHBECTOPOB
B HOBBII TPOJYKT:

Hosetiwue unnosayuonmsle asmomamuseckue eoikaouaments!
Sawumam eawy nposodky om nepezpy3ku U Kopomro20 3a.Molka-
HUSA, OMKAIONUE HANPANHCEHUE 34 00AU CEKYHIbL, CNACAA 8aUL JOM
0M NOACAPA, & 2EHEPAMOP OM NOAOMEKEU. XBAMUM NOKYNAMb 00-
HOPA306bLe NPeJOTPAHUMENY, HAULY UHHOBAUUOHHBLE ABMOMAMU-
YeCKUE BHIKAIONAMEAU COTPAHAM, 80U Jenvb2u, 6edb cpabomas,
OHU CHOBG 20MO08bL K pabome, CMOUM AUWD NOBMOPHO UL 6KA0-
YUMo.

Texamuecku peam30BaTb TaKOU aBTOMaTUYECKUI BBIKJIIOUATEb HECT0XK-

no. Tox, mpoTekast 1o TPOBOTHUKY, CO3TAET MATHUTHOE TToJ1e. deM 6071b-
Ie TOK — TeM CuJIbHee MarHuTHoe moJie. Eciu cBEpHYTh IPDOBOIHUK B
KaTYIIKY, TO MBI TOJyYIUM 3JEKTPOMATrHUT, KOTOPBI BTATUBAET B Ce-
051 CTAJIBHOI AKOPB C CUJION, ITPOIOPIIMOHAJIBHON TPOTEKAIOMIEMY B IIEIIH
TOKy. Ec/n BKJIIOYUTH 3TOT IJIEKTPOMATHUT B IEMNb MOCTEIOBATEILHO C
HArpy3KO#, & SIKOPb TOAIPYKUHUTb U COCIUHUTDL C 3AIEITKON, TOJIY-
9UM TTPOCTENINIT ABTOMATHYECKUN BBIK/TIOUaTE/b.!! TOK cpabaTbiBaHusd
OyIleM IIPOCTO PEryJIMPOBATH HATSXKEHUEM IIPYKHUHBI. Pe3ysibrar n300-
paxxén Ha pucyske 14.

Ecin nporekaromuii Tok HEOOJIBIION, TO SKOPb B MAlHUTHOM II0JI€ MOXKET BHOPHPOBATD.

ITosToMy He OYeHb KAaUeCTBEHHBIE aBTOMATHYECKHE BBIKJIOYATENW MOTYT "Tymers" mo
Harpy3koit. O6bIYHO 9TO HE BaMAET Ha PAGOTOCIIOCOOHOCTD, HO HEIPUATHO
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[l

i

Pucynok 14 Apromarmueckuii BbIKJrOUaTe b, Vimocrpa-
nusg u3 kauru @. IpiosBanbas. CopaBodHas KHEKKA IO
sexrpudeckoMy ocsbrierito. 1903 rox. Cnacubo AnHTOHY
Komkumy 3a npucianubii cKam.

PerynupoBounblit BUHT HATSKEHUS IPYKUHKH OCHACTAM [IPUOJIM3UTEb-
HO¥ IIKAJION, M aBTOMATHYECKN BBIKJII0YaTe b roToB. Eciau rae-to npo-
U300 KOPOTKOE 3aMbIKaHHUE, TOK PE3KO BO3PACTacT, MAarHUTHOE II0JIC
B KaTyIIKe YBEJUYUBACTCA HACTOJIBKO, YTO BTATUBACT AKOPb, IIEPECU-
JuBas NPYKUHKY. 3alIéjKa OCBOOOXKIaeT PYyOMJIBHUK, M OH IIOJ, CBO-
UM BECOM WMJIM OT YCHJIASI BO3BPATHOM IPYXKWHBI pa3phIBaeT Ienb. [Ipu
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3TOM, MEXaHU3MOM MOXKHO I10JIb30BaThCs KaK OOBIYHBIM HEaBTOMAaTUUE-
CKUM PYOUJIbHUKOM — OTKJIIOYATb U BKJIIOYATDH I€IIb, HO 9TO HE COBCEM
TTOJIXOIATIUI JIJIST HET'O PEXKUM PabOTHI.

[IpakTudecku cpa3y HAM HAYHYT 2KAJOBAThCH HA HEJIOCTATKH, U 00a
cBA3aHBI ¢ paboOTOI KOHTAKTHOI I'pynnbl. Bo-mepBhIX, 0Ka3aj0Ch, YTO
y HEPEIINTEJbHBIX JIEKTPUKOB HAII BBIKJIIOYATE]b OBICTPO BBIXOIUT U3
ctpos. Eciin ovueHdb mIaBHO BKJIIOYATh U BBIKJIIOYATEH HAII BBIKJIIOYATEb,
TO B MECT€ KOHTAKTOB CUJILHO UCKPUT, X OT ITOT'O OHU OILIABJIAIOTCs. Bo-
BTOPBIX, BCE MPOBOJHUKH MBI JI€JIAJIM U3 MEJIA, KOTOPasg OTJIUYHO IIPO-
BOJUT TOK, HO Ha BO3xyxe okucjsercs. CJioifl OKUCIOB IJI0XO IIPOBOINAT
TOK, BOBHUKAET HAIDEB, W3-32 KOTOPOIO OKWCHBIN CJIo# (opMupyercs
emié ObIcTpee... B 0DIEM KOHTAKT I'PDEETCs W ILJIABUTCSI.

IlepBbiit HETOCTATOK MBI TIOOOPEM, /TI0OABUB MAPY MPYKUHOK U PhIva-
roB. [Ipu BUKeHNN PYKOATKHM KOHTAKTBI Oy/IyT PE3KO HEPEIIEIKNBATh
Csl, YTO MUHUMU3UPYET BPEMsl, KOIJa UCKPa TOPUT U MOPTUT KOHTAKTHI.
Bonycom ciemaem MexaHm3M CBOOOIHOTO PACHEIIEHUS — €CJIH yIOPHBIA
uaIuoT OyJIeT JIepPKATh phivar B pexkume "BKJI", TO aBTOMATHIECKUN BbI-
KJIIOYaTe b BCé paBHO cpaboraeT U pa3oMKHET 1enb. Co BTOPBIM Heo-
craTkoM cjioxkHee. [IpocTo MoKphITHE MeIu 9eM-TO, YTO He OKUC/ISIeTCs
TaK CUJIBHO (30JI0TO, HUKEJIb, OJIOBO U T.JI.) TIOMOXKeT OYKBAJILHO HA Iapy
BKJIIOYEHUIT — HCKPEHUE IIPU KOMMYTAIAHA (& OT HEro IMOJHOCTHIO HUKOTIA
He u36aBUTHCA) OBICTPO MCIIOPTUT IIOKPBITUE U OTOJUT Melb. 11010:KuB
IJIa3 Ha CTOJI0BOE cepebpo meda, pernaeM mpobieMy, c¢IeaaB HebOIbIne
Hamailku Ha KOHTAKTHI U3 cepebpa. B omuH BBIKIIOYATENH €ro yXOJIUT
OYKBAJIBHO JOJIM FPAMMa, [IOITOMY II€HA BBIPOCJA HE CUJIBHO, 3aTO KOH-
TAKT OKa3aJjicd ropasno Hajéxuee. Ha pucynke 15 BuIHBI cepeOpsiHbIE
KOHTAKTBI Y peJie, CIAeJaHHbIe C TOU K€ IEeJIbI0 — HAJIEXKHAasg KOMMYTa-
us.
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ITony4miocs mpekpacHO, aBTOMAaTHAYE-
CKHUE€ BBIKJIIOYATECIU MOXKHO PEKJIaMUPO-
BaThb U LIPOJaBaTb, KaK 3aMeHy IIpelo-
XpaHuTeaaM. i mpocToTh 3aMeHbI, TOY-
HO TaK »Ke, HaIlUIIeM Ha HUX HOMUHAJIb-
HBI TOK — TOK, KOTOPBIA rapaHTUPOBaH-
HO OyJIeT MPOXOJUTh Yepe3 aBTOMAaTHYIe-
CKHUI BBIKJIIOYATE]Ib, HE BBI3bIBAA OTKJIIO-
geHusa. A BOT y3HATH TOK, IIPU KOTOPOM
Pucynox 15 KonrakTei pesie uMe-  [rpon30fI8T OTKJIIOYEHHE, MOXKHO OyIIeT

10T HaNAfiKK U3 cepebpocoepyKaIle-
o cIIaBa PEOpOCOACPTEE 10 rpaduKaM B JIOKyMEHTALN.

ITo cekpery, B tuuHoili HGeceie, Bam pac-
CKaXKyT, 9TO TOJIyUIUBINEECS U3JEIUe OTIAUIHO PabOTAET IPU KOPOTKOM
3aMbIKAHUHU, KOTJIa TOK PE3KO BO3PACTaeT JI0 JECATKOB, & TO U COTEH pa3
00JIbIIE€ HOMUHAJILHOIO. DJIEKTPOMATHUT OLICTPO BTAUBAECT AKOPb U BCE
OTKJIIOUAETCs 38 JOJU CeKYHJbI. A BOT IIpu HEGOJBINUX MEPErpy3Kax, B
[IOJITOPA-/IBa Pa3a IPEBBIIAIONINX HOMUHAJILHBIA TOK, MEXaHU3M pPabo-
TaeT IJI0XO. K/ TOK B Ienu JINIIbL HEMHOI'O MEHBIIE TOKA, IIPU KOTOPOM
CcpabaTbIBA€T aBTOMATUYECKUI BBIKJIIOYATE b, 3JIEKTPOMATHUTY HE XBa-
TaeT CWJI BTAHYTh SKOPb 0 KOHIIA, HO BIIOJIHE XBATHT, 9TOOBI 3aCTABUTD
€ro rpoOMKO BHOpHUpoBaTh. KpomMme Toro, perympoBKa MEXaHU3Ma, CTAHO-
BHUTCH BECbMAa TPYJIOEMKOM M KAIPU3HOM, HO HAIIMCATH B JOKYMEHTAIN
Ha aBTOMaTHYecKuil BhIK/oYaTe b "Hovmunanbubiii Tok 10 A £5 A" 3a-
IIPETUJ PEKJIAMHBIA OTIEJI.

Komkypupytomasa rpymnma perasia HaIry 3a1ad1y n300peTeHnsi aBTO-
MAaTHIeCKOT0 BBIKJIIOYATENIS U TOILIA 0 APYroMy IIyThH. BMecTo 3Jiek-
TPOMATrHUTHOTO PACIENUTE IS OHU UCIIOJb30BAJIM TEIJIOBOM, Ha Oa3e Ou-
MeTaJUIMIecKOoi iacTuaku! BuMerauimaeckas miacTuHKa, 9TO TIACTIHH-
Ka U3 IBYX CJIOEB PA3HBIX METAJIJIOB C PA3HBIMU KO3 DUIINEHTAME TEILIO-
BOro paciupenns. Eciiu eé HarpeBaTh — OHA U3TUOAETCH, IPUIEM JT0BOJIb-
HO IpeJicKa3yeMo. TexHudecKas pean3alis TAKOr'0 aBTOMATHIEeCKOIO
BBIKJIIOYATEJISI IPOCTA: HAMOTAEM Ha OUMeTAJINYECKYIO IJIACTUHKY Ky-
COYEK IIPOBOJIOKHM C BBICOKUM YJI€JIBHBIM COIIPDOTHUBJICHUEM U BKJIIOYUM
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3aIUIAEMYyIo Tenb depe3 Heé. IIporekaromuii B nienu TOK OyzeT pas3o-
rpeBaTh MPOBOJIOYKY, U3-3a Yero OyIeT HarpeBaThCs U U3rudaThcs Oume-
TaJIndecKasl MIacTUHKa. Ecu TOK B el IPeBbICUT HOMUHAJIBHBIN, OT
Harpepa OMMeTAJIMIeCKYO IJIACTUHKY U30THET CTOJIb CUJIBHO, YTO OCBO-
OOIUTCS 3alle/IKa, PA3MbIKAIOIAA [elb. MexaHu3M BechbMa KOMIaKTHBIHA
U yMEIaeTcs B KOPILyCe OOBITHOTO BBIKJTIOUATEIS.

Pucynok 16 Apromaruueckuii Boik/odarenasb na 10 A

Ha pucynke 16 n3obparkeHa HaYMHKA TAKOI'O TEIJIOBOI'O IIPEJIOXPAHUTE-
Jisd. Bbl uX 9acTo MOXKeTe BUJETh HA CETEBBIX PUIbTPAX U YIJTHHATEIIIX.
BrikitioueHne peaqn30BaHO OIIPYKUHEHHBIM IIJIACTUKOBBIM (DJIA2KKOM,
KOTODBIii 3alPBITNBAET MEXKJYy KOHTAKTOB, €CJIN OMMETAJIJINYeCcKas IIa-
CTUHKA M30THYJIACh M Pa3Besia KOHTAKTHI, (DJIaykoK He JACT IeNn BKJIIO-
YUTHCH [IOCJIE OCTBIBAHUSA U BO3BPATa IJIACTUHKH B UCXOHOE II0JIOZKEHUE.
st yrpornenust TOK IyCTHJIM 10 CaMOi OMMETAJIJINIECKON IIACTHHKE —
cama cebsl HarpeBaeT, caMma U3rubaeTcs.
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Ho aBroMaTwmyeckuit BLIKJIIOYATETb ¢ OUMETAITUIECKON TLIACTHHKOM
00J1a/1aeT HEJIOCTATKOM — OH MHEPIIMOHEH U paboTaeT MeJJIeHHO, HO TOY-
no. [Ipu wHebobIol meperpy3ke, B 1,25—2 HOMUHAJIBLHBIX TOKA OH CPabo-
TaeT, BO3MOXKHO JIayKe Ha 3TO YUIyT MUHYTHI. HO Tpum KOPOTKOM 3aMbI-
KAHWU BbIJEJICHUE TeIIa CJIUIIKOM WHTEHCMBHOE — ITPOBOJIOYKA HAarpe-
BareJisi OMMEeTAIINIECKON TIACTUHKYU [T€PErOPUT, ABTOMATHIECKAN BbI-
KJII09aTesb CTaHeT OJTHOPA30BBbIM, KaK IIPEJIOXPAHUTEb.

W eanbHbIM pellleHreM OKa3aJloCh CKOMOWHHUPOBATH STU J[Ba THUIIA
pacuenuresis! Eciiu B KOHCTPYKIME ABTOMATHIECKOI'O BBIKJTFOYATE IS €CTh
JIBA paCIenuTe/is — OUMeTa/InIecKas IJIACTUHKA U 3JIeKTPOMArHUT, TO
OH xoporo padoraer u nupu HeGoibmmx (1,5-2 paza) u upu GoOIBIIMX
(5-10 pa3) HpEBBINEHUAX HOMUHAJBHOIO TOKA, TAK KAK €CTh PACIENHU-
TeJIb XOPOIIO PabOTAOIUI MpU TAKUX AWana3oHax meperpy3ok. Jlms
YIPOIIEHUs 3aMEeHbI IIpeoxpanuTeseil "mpobok", aBroMaTudecKnii BbI-
KJIIOYATEb MOYXKHO YMECTUTHh B TIPEXKHUIA TabapuT NpeIoXpaHuTess C
nepxareem. Qcraercst BBIBEPHYTH OJHOPA30BbII TPEI0XPAHUTEb-ITPOOKY,
¥ BBEPHYTHh MHOI'ODA30BbIN aBTOMATUIECKUN BBIKJIIOYATEIb-TPOOKY. Ta-
KO€ m3Jiesine n300paskeHo Ha PUCYHKE 17, BMeCTe ¢ OJHOPA30BBIM ITPEIO-
XpaHUTEIEM, 3aMEHUTh KOTOPBI OHO MPeTHAZHAYEHO.

Ho croBa mocTtymaror Kajgobbl: B HOBBIX JOMaX IIPOBOJIKA TOJICTAS,
HOMUHAJIBHBIE TOKM OOJIBINNE, KAK UTOI — TOKM KOPOTKOTO 3aMBIKAHUS
OTPOMHBIE, ThiCgun ammep. Korjga KOHTaKTBI PACXOISITCS — 3aXKUraeT-
Csl 3JIEKTPUYIECKas JIyra, KOTopas caMa o cebe racHyTb He XO4YeT, TOK
MIPOBOJIUT, Ja €IE CUJILHO I'PEETCs, PACILIABIIAS METAJUI. A WHOrJIA U3-
3a OOJIBITIONO0 TOKA KOHTAKTBHI CBAPUBAIOTCS MeXK CcODOi, W MpyKUHA HE
MOYKET WX Pa3beIUHUTH. [aK MbI CHOBA CTOJIKHYJIACH C OTKJIFOYAOIIEH
CIOCODOHOCTBIO — ITO MAKCUMAJIbHAS BEJIMIUHA TOKA, KOTOPYIO TapaHTH-
POBAHHO MOXKET pPa30PBATH ABTOMATHYECKWI BBIKJIIOYATENb 0e3 BpeIa
J7st cebst. Ecm ToK KOpOTKOTO 3aMbIKaHUA OyAeT OOJIBINE, YeM OTKJIIO-
YaoIIasi ClIOCOOHOCTD, TO IITATHAs PaboTa MPEBPAIAETCS B JIOTEPEIO.

Ecnmu B mpemoxpanuTesnsx s yBeJMYeHUsT OTKJIIOYAIONIENH CIOCO0-
HOCTU MBI 3aChIllajid BHYTPb KBapIlEBbI IECOK, TO B aBTOMAaTUYEeCKUt
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Pucynok 17 Asromarunyeckuii Bbikjrodaresnb [TAP-16 mpowmssomcrBa Yebokcapckoro
DJIEKTPOAIIIAPATHOTO 3aBOJIA.

BBIKJIIOYATETb MBI JT00ABUM JyTOracUTEIbHYI0 KaMmepy. D10 Habop Me-
TAJUIMYEeCKUX IIJIACTUHOK PsJIOM C KOHTaKTaMu. Eciu npu pasMbplKaHUN
KOHTAaKTOB 3aKUIaeTcs Jyra, TO e€é BTACMBaeT B IJIACTUHKU KaMephbI,
JIpOOUT Ha MHOI'O MAaJIEHBKUX JIyT, KOTOPbIe OBICTPO OCTBIBAIOT, OTJIAB
TEIIO B MEeTAJLJI IIJIACTUHOK, U Jyra racHer. EnuHCTBEHHOE HATJISTHOE BU-
J1e0 pabOThI JyroracUTeIbHON KaMephbl B 3aM€e/IJIEHHOM ChEMKE d HAIIEN
y dupmer ABB. Ho B KHUTY BUI€O He BCTABHUIIb, [TOSTOMY HA PHUCYH-
ke 18 npuBoxky dororpaduio KOHTAKTOB W ILIACTUH J[yrOTaCUTEIbHOM
KaMmephl.'?

Tenepb Halll aBTOMATUYECKU BBIKJIIOYATEb C ,ILyFOFaCI/ITeJIbHOfI KaMe-
pOfI CIT0CODEH OTKJIFOUUTH oernb ¢ TOKOM B HECKOJIBKO TBICAY aMIIEp U HE
ciomaTbest. Hanecém MapKUPOBKY OTKJIIOYAIOIIEHi CIIOCODHOCTH B BUIe

12 https:/ /www.youtube.com /watch?v=850a0980AyT
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AT W

Pucynok 18 JlyroracuresibHas Kamepa 1
KOHTaKTbl B aBTOMATHYECKOM BBIKJIIOYATEIE
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3HAYEHMs TOKA B aMIlepax IpPsMOYTOJIbHUKe. BaXXHO OTMETHTH, U4TO OT-
KJIIOYaIoIIas CIIOCOOHOCTD YKA3bIBACTCH JIJIS POJa TOKA, HA KOTOPBIR pac-
CYUTAH aBTOMATUYECKUN BBIKJIIOYATENb, OOBIYHO 9TO MEPEMEHHBII TOK.
IIpu mocTosiHHOM TOKe Jyra rOPUT yCTOWYMBEe, M OTKJIIOYAIONAs CIIO-
COOHOCTH MOXKeT OBITh B JlecaTKu pa3 Huzke. llosromy He mcromnbayiite
aBTOMATHYECKUE BBIKJIIOYATEN JJIs IIEPEMEHHOTO TOKa 0Ee3/yMHO B Iie-
[SIX C TIOCTOSTHHBIM TOKOM!

Yrobbl ropsiuasi 3JIEKTPUYECKAs Jyra, MOKa OCTHIBAET B JIyrOracu-
TeJIbHON KaMepe, He NPOKIJIA JbIPY B Kopiyce (M He MOBPeJuIa COCe -
Hee 000pyIoBaHue), JOGABUM TEIJIOM30MPYIOIIU BKJIAIBII, KOTOPBIA
n300pakéH Ha pucyHke 19.

Pucynok 19 Mexanu3M 3aIuTsl 0T Iporapa BOOK ¥ Pa3HbIX MOJEIeH aBTOMATHICCKIX
Boikjovareseil. CiieBa — KepaMU9IeCKHil BKJIAZBII. B 1eHTpe — IJIACTUKOBBIH BKJIABIII,
cIpaBa — BMECTO BKJIAJBIIIA CIEIAHO OpeOpeHre KOpIryca

SacyneMm BCE B OoJiee yIOOHBIN KOPITyC, J0OABUM BCAKUE MEJIKUE IIPU-
SATHOCTH, BPOJIE ABIPOYUEK JJId IIOMOUPOBaHUA, (DJIaXKOIKH-UHIUKATOPDI
cocTostHUsI 1 T.7. Tak moyiydaeM COBPEMEHHOE yCTPONCTBO, n306paskeH-
Hoe Ha pucyHke 20.

42



ONeKTPOHHbIN apxuB YITITY

Asmomamuueckue svikAOUGMENU

LI BB B O |

Pucynok 20 CoBpeMeHHBINH MO/IY/IbHBII aBTOMATHYICCKUAN BBIKJIIOUATEIb (B paspese)

Tloka KOHKYPEHTBI JJeJIaJI1 pblYaru MeXaHu3Ma PacCIeIlJIeHnd U3 MeTaJljia,
MBI nopa60Ta,Jm u caesjaJim MeXaHu3M M3 BbICOKOKAaY€CTBEHHOTI'O I1JIaCTH-
Ka. 3a CcYéT MEHbIEel MacChl IIACTUKA MbI YMEHbIIUJIN MOMEHTBI MHED-
Uy jJeTtajeil MexaHu3sMa u ,ZLO6I/IJ'II/ICI> TOT'0, YTO HaIIl aBTOMATUYECKUI
BBIKJITO4YaTeJIb Cpa.6aTI:IBaeT eH_Ié 6bICTpee — He 3a JeCATKH, a 3a €IUHHN-
IObI MUJIJIUCEKYH/L, C TAKNM 6bICTpO,ZLefICTBHeM TOK KOPOTKOI'O 3aMbIKaHU A
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HE yCIIEBAET BBIPACTU JO MAKCHUMAaJbHO BO3MOYKHBIX 3HAYEHMH, YTO J1a-
61 onuu npeumyTtnecTBa. s ormyus OyJieM nmucaTh HA KOPITyce KJIace
TOKOOI'DAHUYEHUs] — MIOKA3aTe/Ib TOr0, HACKOJBKO OBICTPO aBTOMAaTUYE-
CKHUI BBIKJIIOYATEb MOYKET OTKJIIOUATbCA. Kitacc TOKOOTpaHuIeHus TPo-
cro obosHauyuM nudpoit B KBaapaTuke 1, 2 mim 3 u IpuBeIEM TabIUIKY
B JJOKyMEHTAIlNH, KaKre ITapaMeTpbl COOTBETCTBYIOT KJIACCY.

Ho cuoBa nmocrymnator kamobet! ['oBopsaT, HaIll aBTOMATHI Yepe3 pa3
BBIITHOAET NPU BKJIIOYEHUU MOIIHOW HArpy3Ku. OCcOoOEHHO BO3MYIIAJIACH
YCTAHOBIINKHN CBETO/IMOJHOIO OcBeleHus. ['oBopar, y Hux Bcero 10 cse-
TUJILHUKOB CBETOIMOIHBIX C ApaiiBepamu 110 35 B1: Bcero B cymme 350 B,
sT0 mpuMepHo 1,5 A morpebsierust u3 cetu. TeMm He MeHee, TIPU BKJIIO-
qeHun aBToMaT Ha 16 A orkimouaercs. BaipixaeMm, NPOM3HOCHM MaH-
Tpy "Hy-IOYEMY-HUKTO-He-IUTAET-MHCTPYKIMH ", MOKa3bIBAEM IAJIbIIEM
Ha PUCYHOK 21.

BosbmuacTBo 000py1oBaHus TPU BKJIOYEHUN MOTPEOJISIET CTAPTO-
BbIe TOKH B HECKOJIBKO pa3 6oJiblle, ueM B pabodeM pexkume. VIMeHHO
[I09TOMY, KOIJ[a BbI BKJIIOYAETE UTO-TO MOIIHOE, CBET HA JIOJIO CEKYHJIbI
npuryxaer. TeroBoil pacrenuTesib MeIJIEHHBINH, 1 OOBITHO HA KPATKO-
BPEMEHHBIE [TEPErPY3KN HE PEarupyer, a BOT JIEKTPOMAIHUTHBIN paciie-
IIUTENIb yCIeBaeT cpaboraTh. [losToMy pacimpumM HaIl aCCOPTUMEHT aB-
TOMATHYECKHUX BBIKJIIOYATEJNEH, C/lej1aB Pa3Hble 3JIEKTPOMATrHUTHBIE PaC-
LEIUTENN, 1 0003HAYUM UX THII OyKBO:

e B — 371eKTpPOMArHUTHBIN paCIEenuTe b cpaboTaeT MPHU MPEBBIIICHTN
HOMUHAJILHOTO TOKa B 3—H pa3. [lomofiaér /s ocserenus, OLITOBBIX
HAarpeBaTEbLHBIX TPUOOPOB, OOJIBIITUHCTBA JJIEKTPOHHBIX YCTPOUCTB.

e ( — 3JeKTPOMArHUTHBINA PaCIENUTeb CpaboTaeT IMPHU IPEBBIICHIN
HOMUHAaJIBHOTO ToKa B 5—10 pa3. [lomoitnér jsa nmorpedbureseit ¢ Bu-
raTesisiMu, MOIITHBIMY TPaHC(hOPMATOPAME, TPYIII OCBETUTEIbHBIX [TPU-
6OpOB.

e D — 3JeKTPOMATHUTHBIA paCIenuTeNb CpaboTaeT MPHU MPEBBIIICHIN
HOMUHAaJBHOTO TOKa B 10-20 pas. Ilomoitaér jijid ucrnonb30BaHus B
MIPOMBIIIJIEHHOM ITPOU3BOJICTBE: [JIsi TPUOOPOB C MOTYIUMHU MOTOPa-
MH, CUCTEM C MHO>KECTBOM MOIIHBIX UMITYIHCHBIX OJIOKOB MATAHUS 1
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r4r,

356W Single Output Switching Power Supply L P V- 3 5 series

W Features :

* Constant voltage design

Universal AC input / Full range

Withstand 300VAC surge input for 5 seconds
Protections: Short circuit / Overload / Over voltage
Cooling by free air convection

7 Fully encapsulated with IP67 level (Note.9)
Fully isolated plastic case
*+ Class [ power unit, no FG
* Class 2 power unit
* PassLPS
* Suitable for LED related fixture or appliance
(such as LED Decoration or Advertisement devices)(Note.8)
* 100% full load burn-in test
* Low cost, high reliability
* 2 years warranty \smm@mm:y
SPECIFICATION © LPS IP67 s, (WAw ALCB CE€
MODEL [LPv-35-5 LPV-35-12 LPV-35-15 LPV-35-24 LPV-35-36
DC VOLTAGE [sv 2V 24V 36V
RATED CURRENT |5A 34 1.5A 1A
CURRENT RANGE [0~6A (Note.) 0-3A 0-154 0-1A
RATEDPOWER |30 E ] o
outpur | RIPPLE & NOISE (max.) Note.2| BOmVp-p 120mVp-p 150mVp-p 150mVp-p
VOLTAGE TOLERANCE Note.3 | £6.0% +5.0%
LINE REGULATION [£1.0%
LOAD REGULATION |24.0% [ £20%
SETUP,RISETIME  Note.6| 500ms, 20ms/ 230VAC 500ms, 20ms | 115VAC at full load
‘HOLDUPTIME (Typ) | 50msi230VAC  16msi115VAC at fullload -
VOLTAGERANGE  Nofe.d |90~ 264VAC 127 -370VDC
FREQUENCY RANGE |47 ~63Hz
weur  |EFFICIENCY (Typ) [77% [ 8a% [8a% 85% | 85% |
AC CURRENT (Typ.) TIAMISVAC  0.7AR230VAC |
INRUSH CURRENT(Typ) | COLD START 85A(twidth=510,s measured at 50% Ipesk) at 230VAC |
::;’él:; ;;::ﬂ;;“ 18R | § units cirouit broaker of typa B) 7 unité {cireult breaker oftype C) at 230VAC
|LEAKAGE CURRENT 1 0.25mA [ 240VAC
OVERLOAD | 110~ 150% rated output power
PROTECTIN e e S A T VRS

1.1. (IIpaBaa nosiBigeTcs OMACHOCTDb, YTO HA CJIabO0ii IIPOBOJIKE TOKA
KOPOTKOI'O 3aMbIKAHUsI OKAXKETCsl HEIOCTATOYHO JIJIst CPAOATHIBAHMUSI. )
e i IPOMBIIIIEHHOCTH Oy IEM MTOCTABJISTE €IE AaBTOMATHIECKUE BbI-

PucyHok 21 Bpripe3ska u3 JOKyMeHTAIII
Ha CBETOAMOHBIN jpaiiep Meanwell LPV-35

kymodarenn ¢ Mapkuposkoit K (8-12 pa3) u Z (2-3 paza).’

13 CTaH,E[apT Ha IIPOMBINLJIEHHBIC aBTOMATUICCKNE BBIK/II0YaTe/Id, B OT/ININE OT 6bITOBbIX, oT-
,IlaéT THUIL 3JIEKTPOMAaruuTHOTI'O BBIKJIIOYATESI Ha COBECTh IIPOU3BOAUTEJIA, IIO3TOMY MOZKET
BCTPETUTHCHA sobast 6yKBa, a CKPBIThIE 3a Heit XapaKTepUCTUKU 3aIlUCaHbI B JIOKYMEHTAaIlUN.

Ho K u Z dakruvecku craju TUIOBBIME U HAUOOJIEE PACIIPOCTPAHEHHBIMHE.
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Hy u Tposutusra pau, HOMMHAJIBHBINA TOK aBTOMaTUYIECKOI'O BBIKJIIO-
gaTess HAIMIIEM CIEIUATIBHO MEJIKUM, TPYIHOYUTAeMBbIM MpudTom (1e-
penaio npuser Komnanun schneider electric).

CuabuM Bcé 910 rpadMKOM BPEMITOKOBBIX XapaKTepucTuk. I'paduk
HAIJISITHO TOKA3BbIBAET BPEMs, 338 KOTOpOe cpaboTaeT aBTOMATHIECKWI
BBIKJIIOYATEb DU PA3HBIX IPEBBIIIEHUIX HOMUHAJIBLHOTO TOKA. I'paduk

n300pazkéH HA PUCYHKE 22.

o

&
o

Bpewms, cex

1 10
KpatnocTs TOKa I}y0y

PucyHok 22 BpemsaTokoBble Xa-
PAKTEPUCTUKN aBTOMATUYECKHUX Bbl-
KJIIOYaTeNell ¢ TUIIAME 3JIEKTPOMAr-
uuTHbIX pacnenureneit B, C u D

Tak kKak y Hac OIIyTHUMBIi pa3bpoc
mapaMerpoB, TO BMECTO TOHKUX JIMHUI Ha
rpaduke n300paxKeHbl 00JACTH, B KOTO-
PBIX OKaXKeTCsl BPEMSITOKOBAsl XapaKTe-
PUCTUKA CJIy9YailHO BBIOPAHHOIO M3 Hap-
TUHU ABTOMATHIECKOTO BBIKTIOUaTe 5. Mbl
BUIUM, YTO TIPU HEOOJIBIIOM ITPEBBIIIIe-
HUW TOKA TEIJIOBOI pacienuTeib paboTa-
€T OJIMHAKOBO, D0JIee-MeHee TOTHO U ME/I-
JICHHO, IIPY IIPEBBINNIEHNN TOKa B 1,45 pa-
3a (7.e. Ha apromare Hamucano C16, a e-
pe3 Hero nporekaeT 23 A) OH OTKJIIOYHUT-
cs 3a BpeMs Menee 1 gdaca. A ecsiim TOK
IIPEBBINIAET HOMUHAJIBHBIN B 2,55 pa3a —
TO MeHee ¥eM 3a 1 MuHyTy. 3aTO, €CIH y
HaC TOK HA BCEro JIUIIb Ha CEKyHIy IIpe-
BBICUT HOMUHAJBHBIN B 4 pa3a, TO aBTO-
mat "B" y Hac cpaboraer, a BOT aBTOMa-
o1 "C" u "D" He cpaboraror.

BazoBast KOHCTPYKITHS AaBTOMATHIECKO-
0 BBIKJIIOYATENS — TEIJIOBOM, 3JIEKTPO-
MarHUTHBIH PACIEIUTENb, MEXAHU3M CBO-
60/IHOTO PACIIEIJIEHU U JyTOTaCUTEIbHAS
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KaMepa — yCTOSLIACh, U HE MEHSIETCS JIeCs-

TUJIETUAMU. DTO TO3BOJIUIIO BBECTU CTAH-
JIapThl ¥ OOECIIEYUTh B3aUMO3aMEHAEMOCTh aBTOMATHYECKUX BBIKJIIOYA-
TeJiell pa3HbIX IPOU3BOIUTEJIEH, ec/in 0603HAUECHHBIE Ha WX JIMIEBOW Ta-
HEJIU TIapaMeTPhbl COBHAJAIOT. Y YUThIBas, 4TO (POpMa KOPILyCa aBTOMA-
TUYECKUX BBIKJIIOYATENEH TOXKE PErJIAMEHTUDYETCsl CTaHIapTaMU, TO B
UTOTEe MPOCTOP JJId KOHKYDPEHIMH TPOU3BOIUTESCH OYeHb y30K. Kcym
HAJIEKHOCTD pabOThl, KAYECTBO KOHTAKTOB W JPYrUe NapaMeTpbl HEBU-
JIUMBI JIJTsI TIOKYTIATEeJIsI, TO OCTAETCS PEKJAMUPOBATH COBCEM MEJIOYH.
Hampumep KOHTaKTBI, 06JIErvaionue NCIOIH30BAHNE IITUH IPU CePUIAHOM
cHOpKe IMUTOB, WJIK OTBOPOT-I3bIY0K HA KJIEMMe, KOTOPbIA HE TIO3BOJIUT
BOTKHYTH IIPOBOJ], HEMPABUJIHLHO, paboTas Bejemnyo. Hy u, KoHedHo Ke,
caMas BakHas "MHHOBauUsA", IIATEHTOBAHHLIA PHIYAsKOK BKJIIOYEHUS -
TOHOMUYIHO#N (DOPMBI B CTUILHOM, MOJIHOM, MOJIOIE?KHOIT IIBETOBOI TaMMe.
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6 BbIOOp aBTOMATUYECKOTO BBIKJIIOUATEJIS

W3 mpenpiyteit ryiaBbl Mbl pa300pasUCh ¢ KOHCTPYKIIMEH aBTOMATHU-
YEeCKOT'O BBIKJIIOYATE s, HO JIJIA HAC Yallle BaXkeH JIPYroil BOIIPOC: He KaK
OH YCTPOEH, & KaK €ro IMPaBU/ILHO MOA00paTh 1o mapaMerpam?

OmpeeumMcs ¢ 1EJIbIO

J1a Hagasia Hy»KHO HAIIOMHUTD, [IJIsi 9€r0 HAM aBTOMATUYECKWIl BbI-
KJIIOYATE/Ib B 9JIEKTPOIIUTE. 38/[a9a ABTOMATHIECKOTO BBIKJIIOYATEIS —
3aIIATUTH CTAIMOHAPHYIO KAOEJIHHYIO JIMHUIO OT IPOTEKAHNSA TOKOB CBbI-
1II€ IIPEJIESIbHO IOy CTUMBIX. ECIu TOK IPEBBIIIeH, TO IPOBOIHUKY HArpe-
BalOTCs, U3-3a 9TOI'0 MOXKET HAerpaJipoBaTh PaHbIIEC BPDEMEHU U30JIAIA
WA JTakKe PACIIAaBUTHCS CaM IPOBOMHUK. Jlake ecsin He CIyduTCHd IIO-
JKapa, TO MOXKeT IIOHAI00UThCS JTOPOrOCTOLAIINI PEMOHT ¢ paboTaMu 110
3aMeHe 3aMyPOBaHHON B CTEHAX 3JIEKTPOIPOBOAKH. A TOK MOXKeT OBbITH
MIPEBBIIIEH, €C/IN K JIMHUHU MOJKJIIOYUIN CJIMIIIKOM MHOTO TOTpebuTesieit
(IpOMCXOIUT TIEperpy3Ka), Wil €C/IM IIPOUCXOIUT KOPOTKOE 3aMbIKAHUE.
IlosTomy Ty1aBHBIN TapaMeTp, KOTOPBI HAM HAJIO 3HATD I TTPABUJIHLHO-
ro mog0opa aBTOMATUYECKOIO BBIKJIIOUATE s — KAKOTO CEYEHUsl ITPOBOJI-
HUK OyJIeT MOJKJII0YATHCS K aBTOMATHIECKOMY BBIKJIIOUATENIO U, CJIeI0-
BATEJIbHO, KAKOU JIOIYCTUMBIN pabo4nii TOK 3TOr0 IPOBOIHUKA. VIMEHHO
co0JTIO/IeHNE YCJIOBUI 110 HAI'PEBY HO3BOJIAET KAOEJIIO CIIYKUTDh JIECATKH
JIerT.

HoMmunanbabIil TOK

IlousiB, UTO aBTOMATHYECKUN BBIK/IIOYATE]b JOJIKEH 3alTUTHTL Ka-
6eJIbHYTO JIMHUIO OT IIPOTEKAHUS TOKA CBBIIIE JOIYCTUMOIO, MbI JTOJI?KHBI
TOHSATD, KAKOWM YK€ TOK SIBJIAETCH JIOMYyCTUMBIM. ale BCero MCIOJIb3Y-
10T TabJIMYKYy U3 IPABUJ yCTPOHCTBA JIEKTPOYCTAHOBOK (Tabuuna 1.3.4
UCTOYHUKA), IPOLyOIMPOBAHHYIO JIJId yA00CTBa HA PUCYHKE 23
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Ceuenue Tok", Amrnep, /715 IPOK/Ia iK1 POBOIOB U Kaberieii
TOKOIPOBOZALIEH

>Kumbl, MM?>  OIHOXKUJIBHBIX BYXOKUJIBHBIX Tpex>KUmbHbIX
I

NpU NpokKkaajgke

B BO3ayxe B BO3ayXxe B 3eM/ie B BO3ayXxe B 3eMJie

1.5 23 19 33 19 27
2.5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -

Pucynok 23 Tabsmuna u3 npaBusi ycTpoiicTBa 9JIEKTPOYCTAHOBOK.

Eciu OTKPBITH HCTOYHUK U TIOCMOTPETH TO, UTO HAITNCAHO MEJIKUM MIPHd-
TOM B CHOCKE, TO Mbl yBUJUM — 3Ta TaOJIHMIKa COCTABJIECHA JJIs OKPYKAIO-
mieit remnepatypsl 425 °C, remueparypsl 3emiin +15 °C u Temmeparypbt
rokoBeyeit xkuibl (1) +65 °C. diurensaas paboTa U30JAIMN IPU 0~
BBIIIEHHON TEMIIEpATyPE YCKOPSET IIPOIECC CTAPEHUsT TIOJIMMEDPOB, TIOITO-
My MOE JIT9HOEe MHEHWE — JJI JIOJITON U HAIEXKHOM pabOThl, yKa3aHHbIE
undpPbl CTOUT YMEHBIIUTb XOTA Obl Ha YeTBepTh. Kcau Kabesb mpoJio-
JKEH TaKuM 00pa30M, 4TO €ro OXJIAXKJIEHNEe 3aTPYAHEHO, TO MPEIEIbLHO
JIOIyCTUMBIN PA00UMii TOK TAKK€e YMEHBIMAIOT — HAIIPUMED, €CJIH Kabeslb
PACIIOJIOXKEH B IIyYKe C APYTUMH KADEJISIMU UJIU IIOJ] CJIOEM TEILION30JIs-
[AN.

U BoT B 9TOM MeCTE TOAXOIUM K CaMOil HEOUEBHUTHO Beru. B Tabu-
1€ YKA3aHbI IPEJIEIBHO JI0IyCTUMBbIE TOKH KabeJsisi, & Ha aBTOMATUIECKUX
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BBIKJIIOYATE/IAX YKa3aH HOMUHAJBHBIN TOK. HOMUHAIBHBIN TOK aBTOMAa-
TUYECKOT'O BBIKJIIOUATE s, yKa3aHHbIA HA HEM — 9TO TOK, KOTOPBII MOXKET
JJIATEJIBHO IIPOXO/INTD Yepe3 aBTOMATHYECKHI BBIKJIIOYATEb U HE BbI3bI-
BAaTb €ro OTKJoUeHus. [Ijig onpeiesienns TOKa OTKJIIOUCHUS 3arjdHeM B
JIOKYMEHTAINIO, B 'PA(UK BPEMSITOKOBBIX XapPaKTEPUCTHK.

Ho 310 rpaduk KOHKPETHOTO 9K3EMILISIPa ABTOMATHIECKOTO BBIKJIIO-
yaresis. B peajlbHOM MuUpe, y aBTOMaTUYEeCKUX BBIKJIOUATENIEl €CTh pa3-
O6pOC XapaKTEepUCTHK, JlaXKe Yy BBIKJIoYaTe e, B3SIThIX U3 OJHON KOpPOO-
ku. FEcim HanecTn Ha rpaduk KpUBbIE BPEMSATOKOBBIX XapPaKTEPUCTHK
aphl JIECSITKOB IK3EMILISIDOB U OYEPTUTh JIUAMA30H, B KOTOPOM JIEXKAT
rpaduKku, TO MbI OJyunM 00JiacTh Ha rpaduke. JIoboil ciyuaitHo B3s-
TBI 3 KOPOOKU aBTOMATHUYECKUI BBIKJIIOUATEIb YJIOXKUTCS CBOE Bpe-
MATOKOBOI XapaKTEPUCTUKON B 9Ty 00JiacTh Ha rpaduke. B pesybrare,
€CJIU BOCIIOJIb30BATHCS IPaUKOM U MOMBITATHCS OIIPEJIETUTD BPEMs Cpa-
6aThIBAHUST ABTOMATHIECKOTO BBIKJIIOUATEJIS JIJIsi KOHKPETHOTO TOKA, TO
MBI TIOJIy UM JIMAIAa30H 3HAYEHUN BPEMEHH, 38 KOTOPOe cpaboTaeT aBTo-
MAaTUYIeCKU BBIKIIOYATEIb.

JyMaio 09eBUTHO, 9TO B PACUYETAX CTOUT IOJIATATh, UYTO HAM TOIAJICS
caMblil TJTOXOM 9K3EMILIAP, U OEPETCS caMoe Xy/Ilee 3HAUCHUE.

13 mpomnwioit riiaBel MBI 3HAEM, YTO B TUIIOBOM aBTOMATHYECKOM BbI-
KJIIoYaTesie eCTh JIBA PACLEeNUTess] — TellJIOBOM, KOTODPBIH JOCTATOTHO
TOYHBIN, HO MEJJICHHBIN, W 3JEKTPOMATHUTHBI — OY€Hb OBICTPBIH, HO
He TOYHBIA. B mTOre 3aBUCHMMOCTH BpEMEHM CPabaTbIBaAHU OT ITPOTEKA-
IOIIET0 TOKA CTAHOBUTCS HeJmHeitHON. JIyis HArIs HOCTH BO3BMEM aBTO-
MaTUYECKUH BBIKJIIOYATEb, HA KOTOPOM YKa3aH HOMUHAJbHDLIA TOK 16 A.
IIpu neperpyske Oyer paboTaTh TEIIOBON PACIEIUTEb:

Ho Toka B 1,13 0T HOMUHAJIBLHOTO, PACIEIIIEHUS COBCEM HE TTPOU30ii-
nmer (16 x 1,13 =18,08 A)

[Ipu Toke B 1,45 0T HOMMHAJIBLHOTO TEIJIOBOI PACIIEIUTEb CPADOTAET,
HO 3a BpeMs MeHee 1 gaca (1) (16 x 1,45 = 23,2 A)

IIpu Toke B 2,55 OT HOMUHAJBHOI'O TEIIOBOM PACIEIUTETH CPAOOTAET
3a BpeMsi MeHee 60 cek. (16 x 2,55 =40 A)
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Pucynok 24 CieBa n306pakén rpaduk BPEMSTOKOBOW XapaKTEPUCTUKHU €IUHUIHOTO
9K3EMILJIIPA aBTOMATHIECKOrO BHIK/IIOUaTes . CTPeIKaMn yKAa3aHO OIIpe/Ie/IeHIe BPEMEHI
cpabarpBanns mpu Toke 4xI ... ono pasmo 5 cexymmam. Crmpasa n300paKeHBI BpEMSI-
TOKOBBIC XapPaKTEPUCTUKU HECKOJIbKUX 3K3EMILIAPOB aBTOMATHICCKUX BBIKJTIOUATE/ICH T
moJie JIOIyCKa, B KOTOPOEe YKJIAJIBIBAETCS JIIOOOI B3SThI U3 MAPTUH aBTOMATHIECKUN BbI-
kiogarens. 1lo rpaduky Buano, uro npu toke 41, BpeMs cpabaTbIBaHUs ABTOMATHIC-
cKoro BeikJIO9aTess Oyger or 0,4 10 20 cek.

IIpu emé 6osbIIEM MPEBBINIEHIN TOKA — CPAOOTAET JIEKTPOMATHUT-
HBIl PACIENNTENb, HO 00 9TOM YyTh ITO3KeE.
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Buibop agmomamuteckozo 6vikA0MAMENS

Bcé aT0 cranoBUTCS TOHSATHEE, €CJIM TTOCMOTPETh Ha rpaduk Ha pU-
cyHke 27.

Otkyza B3smich 3t Marudeckue udper? 13 cranmapra (y Hac B
crpane — 'OCT 60898-1-220). PaspaboTuuku cTaHmapTa yCIOBUIINCH,
9T0 pas3bpoc mapaMeTpoB cpabaTbIBAHUSA PACIEITUTEIEH TOMKHDI ObITH B
stux npenenax. [Ipuaém, ckopee Bcero, B3sijid MIPOCTO JBE Y I00HBIE TOU-
K1 BpeMenu — 1 yac u 1 MHHYyTa, U BOCIIOJIb30BAJINCH CTATHUCTUIECKUMU
JIAHHBIMU, 9TOOBI ITOJIyYUTh KPATHOCTA HOMHHAJIBHOTO TOKA.

W 9100bI KU3HB COBCEM MEIOM HE Ka3a/ach, CTOUT J00ABUTH, UTO B
3aBUCHMOCTH OT TEMIIEPATYPHI OKPYKAIOMIEN CPEIbl TPUMEHSIIOTCS I10-
paBoYHbIE KOIPDUIMEHTH TOKA PACIEIUIEHUs /I PA3HOM OKPYXKalo-
meit TemmepaTypbl. Ha Kape TeIIoBOil pacienuTenb MpOrpeBaeTcs u
cpabarbiBaeT ObICTPee, a BOT Ha MOPO3e HA00O0pOoT. ! DjieKTpOMAarHUTHBIIH
pacienuTe/ib Ha TEMIIEPATYPY OKPYKAIOIIEH Cpe/ibl He pearupyer.

1 HOSTOM_Y YKa3bIBaIOT, ITO UCHBITAHUA IIPOBOJAT Ha XOJIOJJHOM aBTOMAaTUYIE€CKOM BBIKJ/IIOYa-
Tese. Ecim Cpa60'l‘aBLL[l/U‘fl ABTOMATUYECKUN BBIK/IIOUYATEIb Cpa3y BKJIIOYUTH, IIOKa TEIJIOBO
pacienuresib TOJIKOM He OCTBL/I, TO IIOBTOPHO OH cpa60'rae'r ropasao 6blc'1'pee
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Yro6bl TPOULITIOCTPUPOBATH, MTOYEMY
BasKHO JIEPKATb B YMe BCE 9TH 0COOEHHO-
CTH W TIOYEMY aBTOP IPHU3BLIBAECT yMEHb-
maTh paboumii TOK MPOBOIHUKOB U3 Tab-
JIATIBI, TIPEJICTABIM POKOBOE CTEUEHHe 00-
CTOSATENILCTB. B 4aCTHBIN IOM 3aXOIAT Ka-
6eb cevenueM, Hanpumep, 1,5 mm?. I1Tu-
1 TOK C ABTOMATHIECKUM BBIKJIIOYATEIEM Ha-
XOJATCA B XOJOIHOM TIPEIOAHHUKE, KO-
raa Ha yiune mopo3s —35 °C. Kabenb ot
ATKA UAET 9€Pe3 CTEHY IO CIOEM yTeTI-
JuTesst. ABTOMATHYIECKH BBIKJIIOIATED
] ; ua 16 A nmouru vac (!) 6yzer uponyckarsb

i Tox B (16 X145 x1,25% — 29 A). Ilpn
19 A o Tabmmuke u3z [IYD y mac Kuibt
O6yxyT ropsaumu: +65 °C, a mox ciaoem
YTEILIUTENSA U30JIANUSA Y2KE HAUHET TLIa-

10000|

1000]

v
AN

E

¥ ..

5 BUTHCA. E1mié pa3 pesiomupyio: HoMmuHab-

2 — HBIII TOK aBTOMATHUYECKOI'O0 BBIKJIIO-
}I(paTHUCTLTOKa Toom N e qarTeJjid HE PABEH npeaeJjJIbHO 10-

IIyCTUMOMY TOKY Kabeisa. Ilpesbrmre- {3}
Pucynox 25 Bamsmme oxpysaio-  THE TPEJIEIBHOIO TOKA 1epe3 KabeJIb JJOJIK-
meit Temmeparypo na spemsiroko- HO BBISBIBATH OTKJIIOUEHUE aBTOMATUYIC-

BYIO XapaKTEPUCTUKY aBTOMaTuie- CKOI'O BBIKJIIOYaTEJId B aJl€KBaTHOE BPE-
CKOI'O BBIKJIIOYaTE I, M.

Tun QJICKTPOMAarduTHOI'O paCHCIInTe A

TenoBoit pacrenuresns cpabaTbiBaeT MEIJIEHHO, YTO IJI0XO IPU KO-
POTKOM 3aMBbIKAHUU — TOKH MOTYT OBITH OIDOMHBIMH, U JaXKe 33 OJHY

5 o
15 TIOIIPpaBOYHbIN KOH(beML[MSHT Ha TeMIlepaTypy, B34AT U3 JOKYMEHTAaIU BbIK/IIOYaTEId
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Buibop agmomamuteckozo 6vikA0MAMENS

CeKyHIy MOTYT Hajenarhb 6em. [losTomy g paboThl ¢ KOPOTKUMU 3a-
MBIKQHUSMHU B KOHCTPYKITMH aBTOMATHIECKOTO BBIK/TIOUATEISI €CTh JJIEK-
TPOMATrHUTHBIA PaCIENUTe b, KOTOPBI cpabaTbiBaeT 3a JIOJIM CEKYHJIbI.
OH BKJIIOYaETCsT B pabOTy IIPU IPEBBIIEHNN HOMUHAJIBHOI'O TOKA B Pa3bl.

HekoToprwie Buabl moTpebutesieil Mpu BKJIIOYECHUN MTOTPEOSIIOT TOK,
B pa3bl IPEBBIMIAOIII TOK B pabovYeM peKUMe — BBIIIe Mbl HEMHOTO
y2Ke TOBOPUJIU IIPO IIyCKOBBIE TOKU. HalpumMep, MOTOP B IbLIECOCE B MO-
MEHT BKJIIOUEHUsI KPATKOBPEMEHHO IOTpeDJIsieT TOK B 2—3 pas3a 06oJib-
Ui, HO IIOCJE Pa3rOHA MOTOPA — TO €CTh, Y€pe3 CEKYH/Y MU OKOJIO
TOro, MOTpebJIeHne CHUXKAETCS 10 MACIHOPTHBIX 3HAYEeHUi. BO3MOKHO,
BBl 3aMEYaJIA, KAK JIAMIIOYKHA HAKAJIMBAHUS CJIEMKA MPUTYXalT B MO-
MEHT BKJIIOYEHMS TEXHUKU C MOIIHBIMU JBUIATEIAMU (IILIECOC, KYXOH-
Hblil KOMOaitH) uMeHHO 1o 1ol npuuune. ['paduk norpebienus ToKa
MOTOpa IbLIecoca m300paken Ha pucyHke 26. CTouT OTMETUTH, YTO HE
Jir0basi MOIITHAS HATPY3Ka MMEeT IMOJ00HYIO ITyCKOBYI0 XapaKTEPUCTUKY
CKa2KeM, MOIIHBIN HAIPEBATE/h MOTPEDJISAeT TPUMEPHO OJIMHAKOBBIA TOK
¥ TIPU CTApTe, U IPU JUINTEJBHONU pabore.

A

10

ITyckoBoii TOK

Tok [A]

HommuHanbHbIH
pabouwii TOK

T T T T T T T T T T T T T T T T T T T T T T

1 2

\

Bpewmst [cex]

Pucynok 26 I'padux morpebieHnst TOKa HATPY3KOH B MOMEHT BKJIIOUEHHs. Besmunua
[IPEBLIIICHNUST I[yCKOBOTO TOKA HaJ HOMUHAILHBIM PabOTINM, & TaK’Ke BPEMs BBIXOJA B Pa-
601nit Pe’KUM OTJINIAIOTCS Y PA3HBIX TUIIOB YCTPOICTB.
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Buibop agmomamuteckozo 6vikA0MAMENS

YT0ObI 3TH ITyCKOBBIE TOKU HE 3aCTABJISIN CPAOATHIBATE JIEKTPOMATHUT-
HBIIl PaCIENUTeb IIPU KaK/IOM BKJ/IIOYEHUU, €70 XapPaKTEPUCTUKY CJIBU-
HYyJIX B 30HY OOJIBIINX TOKOB, YTOOBI TAKKME KPATKOBPEMEHHBIE ITPEBbIIIIEe-
HUsl TOKa OBLIM B 30HE TEILJIOBOI'O PACIENUTEsl, KOTOPBIA B CHILy CBOEH
WHEPIMOHHOCTHA TaKWe KPATKOCPOYHBIE ITPOIECCH HE 3aMedaeT.

B urore moJstyuniiach JinHERKA aBTOMATHIECKUX BBIK/TFOUATEJIEN C OJI1-
HAKOBBIME TEIJIOBBIMU PACIEINUTEISIMI, HO C PA3HBIMU JIEKTPOMATHUT-
HBIMH pacienuTersaMu. 113-3a orpoMHOro pa3dpoca napaMeTpoB JIEKTPO-
MAarHUTHBIX PaCIenuTeeil Moy IuIuch 60IbInue pa3dpoCckl KPATHOCTH
TOKa CpabaTHIBAHUS:

e XapakTepucTuka B — 3JI€KTPOMATHUTHBINA PACIEIUTENb CPabOTAET
DU [IPEBBIIIEHNN TOKA B 3—5 pa3

o Xapakrepuctuka C — 3JIEKTPOMATHUTHBIM pacHenuresib cpaboraer
Ipu TpeBbllieHnn Toka B 5—10 pa3

e XapakTepuctuka D — 3/IEKTPOMArHUTHBIN PACIENUTEh CPabOTaAeT
npu npesbliieruu Toka B 10-20 pas

XapakTepucTuKu n300pakKeHbl HA PUCYHKE 27.

Ectb u gpyrue xapakrepucruku (K, Z u T.1), HO BCTpedaoTcs Kpaitne
PEAKO U IIOCTABJIAIOTCS 110, 3aKa3, II0O3TOMY OILYCTUM UX.

Ecan mo kakoit-to nmpuymHe CTapTOBBIE TOKU KPATKOBPEMEHHO IIO-
HanyT B 300y JACHCTBUA JIEKTPOMACHUTHOI'O PAaCLENUuTeNd, BO3MOXKHBI
JIOXKHBIE cpabarbiBaHus. VIMEHHO [1JTsi MCKJIFOUEHUS] TAKUX JIOXKHBIX CPa-
OaTBHIBAHUN U CIIEJIAJA HECKOJBKO TUIIOB XaPAKTEPUCTUK.

HekoTopnle mpousBojuTesn Ajd YIPOIIEHUST PACIETOB YKa3bIBAIOT
crapToBble Toku. Hampumep, Ha pucyHke 21 mpuBejieHA BBIJIEPXKKA U3
JIOKYMEHTAINY HA CBETOIMOIHBIN IpaifBep yBarkaeMoil (bUpMbI, IPU BKJTIO-
YeHUM OH KylIaer cosmaabie 55 A (13-3a 3apsijiku KOHJIEHCATOPA B BJI0KE
OUTAHUS ), IPOU3BOIUTENb JAXKe CPa3y IIOCYUTAJ, CKOJLKO CBETOIUOJ-
HBIX JIpaiiBepOB MOXKHO HOJKJIIOYATH IMapaJlIeIbHO Ha OJWH aBTOMATH-
YECKHUI BBIKJIIOYATEIIb.

Tlosmygaercss, MOXKHO TOAKJIIOYATH Beero 4 mpaifBepa HA aBTOMAT C
xapakTepucTukoii B u 7 mpaiiBepoB Ha aBrOMaT ¢ Xapakrepuctukoit C.
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B’bt60p asmomamu1ecrozo 8blKANYAMENA
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Pucynok 27 BpeMmsaATOKOBble XapaKTEPUCTUKU aBTOMATUYECKUX BBIKJOYaTeseil. CraH-
mapr TOCT M9K 60898-1 (cieBa) pacmpocTpaHseTcst Ha GBITOBBIE ABTOMATHIECKUE BbI-
KJIOYATEIH, ¥ TUIIBI 3JIEKTPOMATHUTHBIX paclenuTe eil 3akperiensl B crafgapre. Copasa
BpeMsitokoBble xapakrepuctuku 1o 'OCT MOK 60947-2, KOTOpBIii pacipoCcTpaHsieTcsi Ha
IIPOMBIIIIJICHHBIC AaBTOMATUICCKUE BBIK/IIOIAaTEC/IN. TI/IHBI JICKTPOMATrHUTHBIX paCHeHHTeHeﬁ
CTaHIapT HE OHUCBIBACT, IIPOU3BOAUTE]IL JIOJIZKEH MPEJOCTABUTH KPUBBIC BPEMATOKOBBIX
XapaKTepUCTHK B jJokyMeHTaimu. Ha rpaduke nanecensl kpusble K u Z u3 jokymeHTann
kommanuu ABB.

Kro 6b1 Mor mogymarsb, uro 150 BT cBeTOMMOIHOTO CcBETA MOTYT BBIIIU-
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6arb 16 A aBromar! Curyarus cTaHOBUTCSI €IE Xy¥Ke, €CJIA UCIOJIb3Y-
I0TC HEKAYECTBEHHDBIE CBETO/INO/IHbIE CBETHJILHUKH, IJI€ TPOU3BO/INTEID
HE TOJIbKO HE IIPEIyCMOTPES IJIABHBIM CTapT, U JayKe IIyCKOBOW TOK He
persiamMeHTupyer!

Ecau ucnonb3yercs 60J1bII0e KOJIMIECTBO CBETOINOIHBIX CBETU/IHHU-
KOB, TO MPUIETCA JEIUTh UX Ha TPYIIIbI, ITOOBI OJHOBPEMEHHBIH MyCK
He BBI3BIBAJ CpabATHIBAHIE aBTOMATUYIECKOTO BBIK/TIOUATE s 0.

[IbrrsiuBbIi auTaTEh 33/1ACTCS BOIIPOCOM — a MoveMy Obl He B3sTb
IIPOCTO ABTOMATHIECKU BBIKTIOUATEh ¢ Xapakrepuctukoit "C" wau "D"?
Torma ObI IyCKOBBIE TOKU HE BBI3bIBAJIU ObI JIOXKHBIX cpabareiBanuii! Ho
He BCE TaK IIPOCTO....

Tok KOpOTKOro 3aMbIKaHUsI

MoKHO MHOTIa yCJIBIIIATh BhIpazkenue "conporuBieHue nemu gasa-
HyJb", OHO TIO CyTH PO TO k€. TOK KOPOTKOTO 3aMBbIKAHUS — ITO BEJIU-
9MHA TOKA B [N, KOTOPBII MOWIET, €CITN N3-3a TOBPEXKIEHUS CIIY 9aeTCs
KOPOTKOE 3aMbIKaHue (mpsmMoe coefuHenne ha3Horo NpoBOJHUKA U HEfi-
TPAJIBHOrO, WK coeaunerne (hbasHoro U 3a3eMJICHHsI) B CAMOM JAJIbHEM
ydacTke. B mieaJlbHOM MUpe C UeabHbIMUA TPOBOJHUKAME TOK KOPOT-
KOT0 3aMBbIKaHUs ObLT ObI OecKoHedHbIM. HO B peasibHOM Mupe Kabean
UMEIOT CODCTBEHHOE CONMPOTUBJIEHUE, U YeM OHU JIJIMHHEE TOHBIIE — TeM
BBIIIIE UX CODCTBEHHOE compoTuBienne. IIpu obbranoit paboTe 3TO He Tak
BaKHO — UX CODCTBEHHOE COITPOTHBJIEHUE MHOT'O MEHBIIE COMPOTUBJICHIS
narpy3ku. Ho ecsin ciiyauTcst KOpOTKOE 3aMBIKAHUE, TOK OyJIeT OrpaHu-
YeH MMEHHO 3THM COOCTBEHHBIM COIPOTHBJICHHEM BCEX IIPOBOJIHUKOB B
LI + BHYTPEHHEE CONPOTHUBJIEHNE UCTOYHUKA TOKA.

A reneps cmoTpuM. B nepesne Buiniapubo naMepeHHBI TOK KOPOT-
KOI'0 3aMbIKaHUsl JUHUKM 278 A, M 9JIEKTPUK MOCTABUJI ABTOMATHIECKUIA

W ucnosib30BaTh pesie OrpaHuyeHus yCKOBOro Toka, Hanpumep Meanap MPII-101. Pe-

Jie OrpaHruYMBaeT TOK HaArpy3KU BCTPOCHHBIM DE3UCTOPOM, KOTOPOE€ 3aKOpavuBaeTCd U HE
MenraeT uopmam,uoﬁ pa60'1'e CIIyCTH 11apy CeKyH/IL.
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Bbt60p asmomamuiecrozo 6blKANUYAMENA

BeikJioYaresab C16. Tok ormeder Ha rpaduke, n306pazKeHHOM HA PUCYH-
Ke 28
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Pucynok 28 Ilosicnenne, Kak TOK KOPOTKOIO 3aMBIKAHUS BJIMSET HA PabOTy 3allUThI

Kak Bummm, BCE OTIMYHO — IPU KOPOTKOM 3aMBIKAHWUW, TOKA Oymer mo-
CTATOYHO, YTOOBI JIEKTPOMATHUTHBIN pacienuTesh cpaborans. A BoT B
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Buibop agmomamuteckozo 6vikA0MAMENS

JepeBHe Buinaba/zko 04eHb IJIOXasd IIPOBOJKA M TOK KOPOTKOI'O 3aMBbl-
kanus Bcero 124 A. Touka Ha rpaduke orMedeHa Ha PUCYHKE.

B camom xyammem cirydae, 371eKTpOMArHUTHBIN pacuenuress Tuma "C"
cpaboraer npu toke B 10 pasz Gosblie HoMuHAJILHOrO (16x10=160 A).
A 3umaunt, npu 124 A Bo3MOXKHA CHTyaIns, KOTJA 3JEKTPOMATHUTHBIMA
PACIENUTeNb TPU KOPOTKOM 3aMBIKAHUU He cpaboTaeT, a IMOKa TeIsio-
BOIl pacHenuTesh yCleeT HArPeThCs I PACIEIUIEHUS, 110 JINHUU Oy 1eT
IyJsTh TOK B 124 A, 910 MOXKeT 3aKOHUYUTBCS IIOXO. B Takom ciydae
JepeBHe Buiaba ko Hy»KHO UM MEHSATH IIPOBOJIKY, YTOOBI yMEHBIIIUTH
[OTEPH, WJIU UCIIOJIB30BATh aBTOMATUIECKUI BHIK/IIOUaTE b THa B16, vy
KOTOPOI'O 3JIEKTPOMArHUTHBINA PACIEIIUTENb CPAdOTAET B XY/IIIEM CIydae
npu Toke 5X16=80 A. Tenepb BBl MOHUMAETE, MOYEMY XAPAKTEPUCTHU-
ka tuna D (10-20%L,0,) B HEKOTOPBIX CJIydasiX MOXKET CTaTh CIIOCOGOM
BBICTPEJIUTH cebe B HOTY?

Kak xe onpeaeimTb TOK KOPOTKOI'O 3aMBIKAHUA ! ﬂﬂ?{ IPpOEKTUpye-
MBbIX JIMHUI €ro MOXKHO paccauTaTh — JJIMHA KabeJist n3BEeCTHa, CeYeHue
TOZKe. ﬂﬂﬂ HHHHﬁ, yKe HaXOAdIINXCd B IKCILJIyaTalluu, MOXKHO TOJIBKO
U3MEPUTH, NOCKOJIbKY HHUKTO HE€ 3HA€T, Ha 9YTO IIPUIIJIOCH TOWTHU 3JIEK-
TpUKaM IIPpU PEMOHTE HOBpe}K,HéHHI)IX Y9aCTKOB.

g onpenesieHnsl TOKA KOPOTKOI'O 3aMBIKAHUS €CTh CIIeIUAJIbHbBIE
IprOOPHI, IPUYIEM C COOTBETCTBYIOIIMMYI OyMaraMu O IIPOXOXKIEHUH I10-
BEPKU. YBBI, B MO€I KOJIJIEKITMU TaKUX COBPEMEHHBIX MPUOOPOB HET, HO
€CTh CTapble COBETCKUE, KOTOPDIE CIIEITy TTOKA3aTh YATATENIO JJIsi O0IIIe-
ro paszsurtusi. Hebosbimmoit yemoganuuk M-417, KoTopblit u300paskEéH Ha
pucyHke 29, uaMepsieT CONPOTHUBJIEHUE Ienu «}asa-Hy by IIyTEM u3Me-
PEHUS TaJIeHUsT HAIIPSPKEHUsT HA U3BECTHOM COIPOTUBJICHUU, & TOK KO-
POTKOTrO 3aMbIKAHUST HEOOXOIMMO PACCUUTHIBATD.

Bonee npoapunyThiit mudposoit npubop 11141160 nzobpakén Ha pu-
cyuke 30. YcTpamBaeT KOPOTKOE 3aMbIKAHUE HA JIOJTU CEKYHJbl U HEIO-
CPEJICTBEHHO HU3MepseT TOK. B KOpUYHEBO# KOpOOOYKe Ha IMPOBOJIE —
npegoxpanuresb Ha 100 A.

Kak mpaBuio, TOK KOPOTKOrO 3aMBbIKAHUs U3MEPSIOT IIPH BBEIEHUN
JINHUY B 9KCILIYATAIINIO, U IJIAHOBO, PA3 B HECKOJIBKO JieT. T'oJIbKO mocse
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Pucynok 29 Usmepureisb CONPOTUBIEHUS
nerim daza-uysap M417. Ipoussoncrsa CCCP

M3MepeHnsT TOKa KOPOTKOTO 3aMBIKAHNSA MOYKHO CKA3aTh, MPABUIBHO JIN
ogobpaHa 3aImuTa.

OTkrogaronas CrrocOOHOCTD

A 9TO, eciim TOK KOPOTKOTO 3aMBIKAHUsI OyJIeT depecdyp Oosbrimmm?
Bor TyT MBI cTasIKNBaEMCs C OTKJIIOYAIOINIEH CIIOCOOHOCTHIO aBTOMATUIE-
CKOT'O BBIKJIIOYATEIIA.

Ha aBroMaTnyeckKoM BBIKJIFOUATENE B IIPSIMOYIOJIBHON paMKe HaHece-
Ha BeJIMYMHA OTKJIFOYAIOIIE CIIOCOOHOCTU B aMIIepaxX — 9T0 MaKCUMAJIb-
HBI TOK, KOTOPBIN CIIOCOOEH DPa30MKHYTb aBTOMATHYECKUN BBIKJIFOYA-
Tesib 663 mosiomku. Ha pucyske 31 m300pakeHbl aBTOMAaTUYECKUE BbI-
KJIIOUaTe U ¢ OTKIIIoYaroneii cnocobnocrsio 8 3000, 4500, 6000 1 10000 A.
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Pucynok 30 Il3mepuresns Toka KOPOTKOrO
sambikanus 11141160. IIpoussenéun 8 CCCP

HarnsaHo pasHuily BHyTPEHHOCTEH MOXKHO IIOCMOTPETb Ha (POoTo 32.
VBenudenre OTKIIOYAIONIEH ClIOCOOHOCTH aBTOMATHYECKOI'0 BLIKIIOYATE-
JIsl 32aCTaBJIsIET KOHCTPYKTOPOB HE TOJILKO yCUJIUBATDH JIyTOMACUTEIBHYIO
KaMepy, HO U JIPyT'He y3Jibl, BIUIOTh J0 IIPOYHOCTH KOPILYCA U ITyTel BbI-
XOJIa TOPSYINX Ta30B.

OTKIIIOYAOIIAA CIIOCOOHOCTH aBTOMATHYECKOIO BLIKJIIOUATES JOJIK-
Ha OBITH OOJIBbIIIE TOKA KOPOTKOIO 3aMbIKaHUs B JIMHUK. Kak mpaBuio,
6000 A mocraTouHo Jjist 6OABIIMHCTBA TpuMeHeHuii. 4500 A obbraHO 10-
CTATOYHO I PabOThI B JIMHUAX CTAPBLIX JOMOB, HO MOXKET OBITH HEIO0-
CTATOYHBLIM B HOBBIX CETSIX.

KommyTtanmmonHnas cTORKOCTH

HpI/I KazK/I0M BKJ'[IO‘{GHI/II/I/OTKJ'IIO‘{EHI/II/I aBTOMaTa Me2K KOHTaKTOB 3a-
ropaercd ayra, KOTOpagd IIOCTEIICHHO pa3pyliaeT KOHTAKTHYIO I'DYIIILY.
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Pucynok 31 AproMaruyecKue BBIKJIIOYATEIN C PA3HONU OTKJIIOYAIONIEH CIOCOGHOCTHIO.

IIpousBoguresb 9acTO yKA3bIBAET KOJIUYECTBO IUKJIOB BKJIIOYEHU /OT-
KJIIOUEHNUsI, KOTOPBIE OJIKHBI BBIJIEPKATh KOHTAKTHI, BBIJIEPKKA U3 JI0-
KYMeHTaIuN yKa3zaHa Ha PUCYHKe 33.

OTcroza JIerKO BHUJIETh, 9TO ABTOMATUYIECKUN BBIK/IIOUATE/b HE 3aMe-
Ha HOPMAJILHOMY BBIKJIIOYATE/IIO PU YACTOM HCIOJb30BaHWHU. FKciu mo-
KQTHIIATD, U BMECTO ITyCKATENs C KOHTAKTOPOM, 3aCTABUTH COTPY IHIKA
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Pucynok 32 ABToMaTHUYECKHE BBLIKJIOYATENM C PA3HON OTKJIOYAIONICH CHOCOOHOCTLIO
U3HYTPH.

hpwﬁoxéHMﬂ 1)

anextpomartuThbiid |B |3 In: tcp=<0,1 ¢ — Ge3 pacuenneHus
pacuen1Ten 5 In: tcp<0,1 ¢ — pacuennetue

C |5 tcp=<0,1 ¢ — 6ea pacuennenms
10 In: tcp<0,1 ¢ — pacuenneue

D 101 tcp=<0,1 c — 6e3 pacuennexus
20 In: tcp<0,1 ¢ — pacuennenve

MexaHuyeckasl U3HOCOCTORKOCTb, LMKIOB B-0, He MeHee 20 000

OnexTpuyeckas M3HOCOCTOMKOCTb, LKNoB B-0, He meHee 6000 €&=——————
Knace sawmsi no FOCT IEC 61140 0

Pranaud samure nn TOCT 14954 (EM RGO 1PN

Pucynok 33 Beliep:kka U3 JIOKyMEHTAIMA Ha aBTOMATWYeCKUil BbIKJrodaTenb TEK

BKJIIOYATH /OTKJII0YATH YCJIOBHYIO MEIIAJIKY, H€pras apromar 1o 10 pa3 B
J€Hb, TO aBTOMAaT MOKeT IIPUITH B HETOJHOCTb MeHee UeM 3a I1apy JeT,
SNIEKTPUYIECKAst IPO3UsT UCHIOPTUT KOHTAKTHI. OCOOEHHO 3TO 3aMETHO, €C-
JI HArpy3Ka MMeeT OOJIbIIOe KOJIMYECTBO MMILYJIBCHBIX OJIOKOB IUTAHUS
(B TOM UHCIIe U CBETOAMOHBIE JApaiiBEPHI).

TTomHUTE, KarXK1ast KOMMYTAIMs U KayK10e CpabaThIBAHUE ABTOMATH-
JecKoro BbIKJIOUaTesis "cbemaer" ero pecypc.
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Kitacc Tokoorpannyenus

Hageproe, camast MucTudeckast XapaKTepUCTHKA. Y Ka3bIBAETCs B BU-
ne mudpbl B KBasparuke. [Ipo HeE B pyHeTe HAIIMCAHO MAJIO W UAIIE
epyHna. Kiacc TokoorpaHwdeHus, ecim yopoInaTh, TOBOPUT O KOJIAIe-
CTBE JIEKTPUYIECTBA, KOTOPOE yCIIeeT IIPONTH Yepe3 aBTOMATUIECKUI BbI-
KJTIOYATENb IIPU KOPOTKOM 3aMBIKAHUN MIPEK/IE, I€M OH OTKJIIOYUT IIEIb,
7 TOBOPUT O ObICTpOfeiicTBun. Beero kimaccoB Tpu, 9T0 m300paykeHO Ha
pucynke 34.

EN 6(898-1:2003

Annex ZA

{normative)

Classification of circuil-breakers into energy limiting classes

Circuit-breakers of

inlo energy limiting classes 1, 2, 3
with the number of the energy lirr

in f) of clause 6

Table ZA.1 — Permissible Fi (let-through) values for circuit-breakers
with rated current up to and including 16 A

Rated Energy limiting classes
S'I‘Ul‘l-c\rcull 1 2 I 3
capacity ! | - s
(A) Pt max Pt max Pt max
(A%s) (A%s) (A%s)
| Btypeand B type C type B type C type
| C type
3000 | 31 000 37 000 15 000 1B 000 |
4 500 | Nolimits 80 000 75 000 25 000 30 00K |
6000 specifled 100000 | 120000 42 000
10 000 240 000 ‘ 260 000 70000 84 000

Pucynok 34 upuoxenne craggapra EN60898-1:2003

Y70 MHTEPECHO, OTEYECTBEHHBIMU CTAHIAPTAME KJIACC TOKOOTDAHUIEHUS
HE PErIAMEHTHPYETCS, MO3TOMY HA KAPTUHKE BBIIIE HET KUPUJLIUIIGL.
udper B Tabmure — 3ro Besmunna waTerpasia Jxoyisa. OTedecTBeHHbIE
MIPOU3BOJIATENN YKA3BIBAIOT KJIACC MPOCTO MOTOMY 9TO "Tak mpuHaTo",
a He HOTOMY YTO 3TOr0 TPeOYIOT OTEYEeCTBEHHbIE CTAHIADPTHI :) B ObITy
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Ha ,HaHHbeI ImapaMeTp MOXKHO HE 06pamaTb BHUMaHUA — KJIaCCbl XYK€
TpeThbero BCTpeYarTCdA B IIPO/LazKe HEeIaCTO.

CeJleKTUBHOCTD

Bawm 661 HEe X0TEI0CH, ITOOBI MPHU TIEPETPY3KE UM KOPOTKOM 3aMbIKa-
HUU CpabaTHIBAJI ABTOMATUYIECKUN BBIKJIIOYATENb T/Ie-TO B OIEeYaTaHHOM
muTe Ha cTojibe y BBOmA B J0M. IIpm mOCIEem0BATELHOM COEIMHEHUN
ABTOMATOB 3AIUTHI MOJIOOPOM UX XaPAKTEPUCTUK MOXKHO JHOOUTHCS Ce-
JIEKTUBHOCTU — CBOWCTBY CpabaThiBATh 3aIlUTE, PACIIOJJIOXKEHHON OInKe
BCEro K MOBPEXKJICHUIO, Oe3 cpabaThiBaHus BbImecTosme. VI y mens aBe
HOBOCTH.

Xopotast — MOXKHO BOCIIOJTb30BATHCSI CIIETUATLHBIMY TabIUIAMI, KO-
TOpBIE €CTh y MHOTHX MPOM3BOJMTEIEH, U TO00paTh Hapbl aBTOMATH-
YeCKUX BBIKJIIOUATENEH, KOTOpble PU Tieperpy3ke OyayT obecrednBaTh
cesiekTuBHOCTD. Ha rpadwuke Ha pucyHke 35 9TO BUIHO KaK HellEpeceKa-
forpecs rpaduku paboThl PaCIIETATEEH.

Ho o rpaduky BbI MOT/IH TIOHSATH, 9TO IJIOXas HOBOCTb — ODECIIEIUTD
MOJIHYTO CEJIEKTUBHOCTH ABTOMATHIECKUX BBIKJIIOUATENEH TPU KOPOTKOM
3aMbIKAHUN HEeJIb3s. KpHBBbIe mepecekaroTcsa B 00acTi OOJIBITAX TOKOB.
IToaTomy garre Bcero pedsb W8T 0 9aCTUIHOM ceslekTuBHOCTH. Hampumep,
ecau cunwmii rpacduk — asromar B10, a duonerossiit B40, To Tok cesek-
tuBHOCTH cocTaut 120 A'7. To ecThb, pu TOKAX MEHBIIE TOKA CEJICKTHB-
HOCTH, aBTOMATHI OyIyT cpabaThiBATh Kak 3a1yMano. IIpu Tokax 6osbiire
cpaboraTh MOryT 00a ycTpoiicTBa 3amuTbl. Kakum 6y/1eT TOK KOPOTKO-
IO 3aMBIKAHUs, IPEJICKA3ATD CJIOXKHO. KC/IM KOPOTHET BKJIIOYEHHBIN B
JUIMHHYIO TIEPEHOCKY 11epdopaTop — TO, BO3MOXKHO, CEJIEKTUBHOCTH 00€eC-
meunTcesi. Keim 3aMKHETCsI BKJIFOYEHHAsI B HACTEHHYIO PO3ETKY 3apsijiKa
oT TejiecpoHa, TO MOXKET BHIOUTH BCE aBTOMATHI BILJIOTH JI0 BBOIHOIO.

B 6n1TOBO# Cepun MOy THHBIX ABTOMATUIECKUX BBIKJIIOUIATE e 0bec-
[I€YUBATH CEJIEKTUBHOCTD, JIaKe JACTUIHYIO, JOBOJIBHO TPYIHO. Jlumb

3Ha4YCeHHE B3ATO U3 Ta6JlMLL OJHOI'O IIPOU3BOAUTEIIA JIJIAd KOIIerTlIOﬁ MOJ€eJI1 aBTOMAaTOB.
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10000

©1 vac

1000

CeJlIeKTUBHOCTb CeJlIeKTUBHOCTh
cobsmromaeTcst He cobmromaeTcs

100

O©1 MK

10

Iepeceuenue
BPEMsI-TOKOBBIX |
XapaKTepUCTHK

ToK CeeKTHBHOCTH

4

Bpewms, cex
o
2

1 10 100
Tok, A

PucyHok 35 ToK celeKTHBHOCTH JIByX aBTOMATHYECKUX BbIKIIOUaTeseil. B 3one
TepeceveHns XapaKTePUCTUK CeJIEKTUBHOCTD He cobutoiaercs. MoKHO 1e1aTh cTaB-
KH, KAKOIi 13 HUX cpaboTaeT IEePBBIM IIPH KOPOTKOM 3aMBIKAHNH (BO3MOXKHO 1 00a).
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Buibop agmomamuteckozo 6vikA0MAMENS

OOJIBITINE U MOIIIHBIE YCTPONCTBA 3AIUTHI, HAIIPUMED, HA MOJICTAHIIAAX,
UMEIOT TOHKME HACTPOWKM YCTABOK PACIEIUTEJIeH i obecreuenus ce-
JIEKTUBHOCTH C BBIIIECTOANINMA YCTPONRCTBAMY 3AIUTHI.

CrpaBeyIMBOCTU PaJid, CTOUT CKA3aTh, 9TO €CThb MOJIEIH HOJHOCTHIO
CEJIEKTUBHBIX MOJYJIbHBIX ABTOMATHUIECKUX BBIKJIIOUATECH, HAIPUMED,
B karajiore kKomrnanuu ABB!®. VBbi, oHI €cTOAT O4Ye€HB JIOPOTO, U TaKue
peIlleHnsT TPUMEHSIOT B OBITY KpaiiHe PeKo.

Jla ckaxXu yxKe, 9TO CTABUTH!!

IIpexk e Becero, To, 9TO MPETYCMOTPEHO TTPOEKTOM.

Hy a ecnm y»k coBceM cpemHeCTaATHCTHYECKUN CiIydail ¢ Kydell OroBo-
POK, TO:

JIuana 1,5 mm® — Asromar B10 ¢ oTkimogaromeit ciocobrocTbio 6000 A

JIuana 2,5 mm? — Asromat B16 ¢ oTkimogaromeit ciocobrocTbio 6000 A

[Ipumenenre aBTOMATHYIECKOTO BBIKJIIOUATEIs ¢ XapakTepuctukoii "C"
nau "D" Bmecto "B" mosmxmno mmerh 060CHOBAHUE.

I Lnromku

TI'ocymapcTBeHHBIE I MEXKTOCYJaPCTBEHHBIE CTAHIAPTHI PErJIaMEeHTH-
PYIOT HE TOJBKO HapaMeTPhl aBTOMAaTHUYECKOI'0 BBIKJIIOYATEsd, HO U €T0
KOPILYC, BBIHY?K/Iasl IPOU3BOUTEICH KOHKYPUPOBATH MEXK CODOI Pa3HbI-
Mu HEOOJIBITUMU TPUATHBIMA T0PAOOTKAMU, HAIIPUMED:

e Pazjmunblie MTOPKYU/KOJNAYKY /KPBIIIEIKHA JJIs IJIOMOMPOBAHMS BBOI-
HOTO aBTOMATa 10 TPEOOBAHUIO SJIEKTPOCETEBON KOMITAHUH.

e BusyanbHblil mHAMKATOP (HAKTUIECKOTO COCTOSIHUSI KOHTaKTOB. Ta-
KOU MH/IMKATOP OCTAHETCH KPACHBIM, €CJIM KOHTAKThI U3-3a IEPerpys-
KW CBapUJIUCh

Hanpumep, cesekrusabie asromarsl ABB S750 DR
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o OKoOIIKYU JJIsi JIOTIOJHUTEIBHBIX MOy JIef-HAIIEIOK C 3JIeKTpOMAar-
HUTHBIMU PACIENUTEAMI, KOHTAKTAMU, IMO3BOJILAIONINE OTKJIIOYUTH
aBTOMATHUYECKNI BBIKJIIOYATeJb MOXKHO IO BHEIIHEMY CUTHAJLY, WJIA
Ha000POT, BHEIITHEH aBTOMATHKON IIPOBEPUTH B KAKOM COCTOSIHUN OH
ceiiuac HaXOJIUTCH.

e JlomosiHUTEIbHBIE OKOIIKM y KJIEMM I HCIIOJIb30BaHUs IPeOEHKN
IIPU NOJKJIIOYEHUN.

W muOTO npyrux ocobeHHOCTEl, HE BIUSAIOMAX HA OCHOBHYIO PAbOTY
— 3aIlUTYy OT IIePerpy3KHu.

68



ONeKTPOHHbIN apxuB YITITY

Bbt60p asmomamuiecrozo 6blKANUYAMENA

69



Bukmowamenu dupdepenyuanvrozo moxa

7 Brikiarouarenu nuddepeHinnaabHOro TO-
Ka,

DT1u ycrpoiicrBa 60Jjiee U3BECTHBI 10 CBOUM CTaphiM HA3BAHUEM —
V30 — ycTpoi#icTBO 3aIUTHOTO OTKJIIOYEHUsI. JTO eIUHCTBEHHBIE YCTPOIi-
CTBa B 3JIEKTPOIIUTE, OCHOBHAs 1eJIb KOTOPBIX — 3AIUTa YeJIOBeKa OT
TOPaYKEHUs JIEKTPpUIeCKUM TOKOM. Ho 060 BCEM 10 TTOPSJIKY .

Ceituac, B 21 Beke, 2JIEKTPUIECTBO €CTh IPAKTUYIECKH B KAXKIOM JI0-
Me. U mouTm KaxKaplii I'DaKIAHWH 3HAET, YTO JIEKTPUIECTBO MOXKET
youts. HoBOCTB O TOM, 9TO IIe-TO KOro-T0 yOUI0 TOKOM? JIjIsl HAC 3BYYUT
o6biienHo, 1 B CMU 06 9TOM mHIIyT, TOJBKO €CJIU CIIydail 0COOEHHBIH,
i yOuJIo M3BECTHYIO JIMYHOCTD, WJIM Pa30JI0aiicTBO COBCEM V2K BOIIHU-
romee. Ho B xonme XIX — maganme XX Beka KaxKjasg CMEPTb OT yJapa
TOKOM OBbLIa B IIEHTPE BHUMAHUS: 3JEKTPUIECTBO OBLIO B JUKOBUHKY.
Ha pucynke 36 HEMHOTO 3aMETOK, KOTOPbIE MMONAJJIUCH MHE Ha TJIa3a.
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Pucynok 36 Bbipesku HOBOCTEl O CMEPTH OT yJapa 3JIEKTPUIECKUM TOKOM U3 KypHAaJIa
The telegraphic journal and electrical review xonna XIX Beka
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Tricsaun pa3o6paHme CJIy49aeB, KOrJa KTO-TO ObLI y6I/IT SJICKTPUIECTBOM,
IIO3BOJINJIX UH2KEHEPAaM BBIACHUTH HEKOTOPbIE 3aKOHOMEPHOCTH U IIPE/I-
IIPUHATH MEDPbI. A HMMEHHO:

BrrsicHniioch, 9TO Ciy4aeB CMePTH, KOI'JIa 4YeJIOBEK yMep OT obpa-
mieHns ¢ HanpskenneM Menee 50 B, moutu ner. Huskoe manpsxenne, c
Ky4eil oroBopok, BroJiHe cebe besonacuo. Ko ysmsan "Kpony" B nercree,
9TOGBI OIEHUTH, MopaboraeT yu emg Garapeiika?) Vcmoap3oBanne HU3-
koro Hanpsizkenust (12 B, 24 B, 36 B u T.1.) 1aéT NpaKTUIECKH TOJIHYIO
6€e3011aCHOCTD, HAIpUMED, IIpu pabore 1o mosic B Boje. Ho moscemect-
HBII TIepexo/], Ha 6e301acHoe HI3KOe HAIIPSIPKEHNE HEBO3MOXKEH. Keym Obr
MBI JKWJIA B aJIbTEPHATUBHON BCEJIEHHOM, TJie HAIPSXKEHUE CETU B JIO-
max BMecTo 230 B Bcero 12 B, To waiinuk 6b1 kymas we 16 A Toka, a
moutn 300 A, u moaKIOUYaICcsa Obl B PO3ETKY TOJICTEHHBIM Kabemem. A
BCE TIOTOMY, 9TO IPU CHUXKEHUU HAIPSIYKEHUS [IPUIETCS TOBBIIATEH TOK,
9TOOBI MOIITHOCTH ITPUOOPA OCTaBaJIACh MpexKHel. Bosbiuit Tok Tpebyer
TOJICTBIX KabeJieil, mHade OyayT pacTu morepu. BeIxomuT, moBceMecTHOE
WCITOJIF30BaHue OE30IIaCHOTO HU3KOTO HAIPSKEHUS HE TOJIHKO SKOHOMU-
9eCKHU 3aTPATHO, HO M TEXHUYECKHU CJIOKHO. 3a0aBHO, YTO CTPAHBI, UC-
noJib3yioriee Hanpsikerue 120 B, manpumep CIITA, umeror Bech criekTp
IpobJIeM HU3KOTO HAIIPAXKEHUsI, XOTh U B JIETKO (popMe: aMepUKaHCKITH
JIEKTPOYANHUK BBIHYKIEHHO UMeeT MOITHOCTH 1,5 KBT, 4T0 MeHbIe Tu-
IOBBIX €BpONeiicKux 2 KBT, nHave MpoOBO/IA CJIUIIKOM CUJIBHO HAIPEBAIOT-
cs. Muorue 3/1eKTponpubopsl [AjIg aMEPUKAHCKOIO PBIHKA 3aMETHO CJla-
Oee CBOMX €BPOIIENCKUX aHAJIOTOB.

Bropoe Baxknoe mabsmogenne. Tok TedéT B 3aMKHYTOH IIeNu; ecJin
3eMJisl — 9aCTh ITOH TEMU, TO YeJIOBEK BCErJa B ONACHOCTH. A BOT ecJin
YeJI0BEKA TIOJKJIIOYNATh K PA3HBIM IEMSM, U30JMPOBAHHBIM JIPYT OT JIPY-
ra, HAIIPUMEP, eCJIU KOCHYThCS OJHON PYKO# OJTHOrO M30JUPOBAHHOTO OT
3eMJIM T€HepaTopa, a BTOPOil — JAPYTroro H30JUPOBAHHOTO TeHEPATOPa, TO
Hudero ve mpomsoiaér. ens He 3aMKrHyTa — TOK He Tedér. Tak mosaBu-
JIACH TAJIbBAHUYIECKas Pa3Bs3Ka ¥ pa3Ba3bIBaoliue Tpancdopmarops. B
CTapbIX JOMaX yCTAHABJIMBAJMN PA3BA3BIBAIONIAN TPaHCHOPMATOP € PO-
3€TKOil B CaHy3JIe, ¢ MOJIKUCHIO " yist 3J1eKTpobpuTBbl". DjIeKTPOOPUTBOI

71



Bukmowamenu dupdepenyuanvrozo moxa

na 220 B, BK/IIOYEHHON B 9Ty PO3ETKY, MOXKHO OBLITO 6€30TIaCHO TOJIH30-
BaThCsI, IPUKOCHOBEHUE K IIPOBOJIHUKY I10]] HAIIPSIXKEHUEM, JIJIsi CTOSIIIErO
B 3a3eMJIEHHOI BaHHE 4eJIOBeKa, He Morjio yours. IlpaBia, MajieHbKuit
TpaHcGOPMATOP MOT MTOTSIHYTh TOJBKO HECKOJIBKO JIECSITKOB BaTT MOIII-
HOCTHU HAIPY3KHW, BKJIIOUEHNE B TaKyIO PO3ETKY (beHa mium oborpeBaTesis
IpocTo ObI ero cokrJ10. 11oaToMy B ObITY CIIOCOD HE MIPUIKUIICS, Y BaC XKe
HET OTJEJbHON KOMHATHI O] TPAHC(HOPMATOP ralbBAHUYECKON pa3Bsi3-
ku?)

Hy u makower, ycpeaHuB WHINBULY AJIbHBIE OCOOEHHOCTH, yIEHBIE CO-
craBwin rpaduK 3aBUCUMOCTU CHJIBI TOKA, BDEMEHH BO3ENCTBUSA U II0O-
CJTEICTBUM JIjIsI YesIoBeKa, n300parkEéHHbI Ha pucyHke 37. la mpoctdr
MeHs aBTOPBI, S €r0 HEMHOI'O YIIPOCTHJI JIJIsi TIOHUMAaHUS.
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Pucynok 37 [I'paduk 3aBucuMocTs BO3AEHCTBHSA HA OPraHU3M JEKTPUYECKOTO TOKA OT
BpeMeHM U CHUIBL. JIJIs yIpoIenns MOHNMAHUST ABTOP IPUPHUCOBAT HA IPAGUK POKUILI U
smuamio 30 MA. I'padux B3ar u3 crangapra IEC 60479-1

KAa3aJI0Ch, 9T WBaeT He HAIPIKEHH MO TI MIPOTEKAIO-
Oka3zasioch, 9T0 yOuBaeT He Ha eHre caMo 1o cebe, a MPOTeKAIo
it yepes Tesio Tok. Ipu Tokax menee 0,5 MA (cBeryio-3esiéHas 06J1aCTh)
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9esoBeK HU4ero He wyscrByeT. IIpm Torax 0,5-20 MA (TeMHO-3es€HAsT
006JIaCTh) TOK y»Ke HEIPUATHO MMILIeT, Kycaer. Ilpu Tokax 20-100 mA
(>kéTast 06JIACTH) TEJIO YeJIOBEKA Y2Ke KOHKPETHO TPSICET, CBOJUT MBIIII-
bl (PyKy He OTAEPHENIH ), U IPOTEKAIOMIUI TOK puuunsier 601b. [Ipu To-
kax 6osee 100 MA yzke HEKOTOPBIE MOTYT yMepeThb. V3 rpaduka MOKHO
HOHATH OTKYyZa B3aiach Bejmauna 30 MA (3e16Hag JuHUs) — DU MEHb-
X TOKaX 9YeJIOBEK BPAJ JIU YMPET U MOXKET caM IPHUHATH MEPHI, €CIH
YyBCTBYET, 9TO €10 OLET TOKOM. A BOT IPU TOKAX BOJIBIIE — HYXKHO CPOU-
HO CcHacaTh, WHatIe MOMPET.

3aluTa BCe-TaKU HYKHA

IIpumenenne HU3KOTO HAIIPSIPKEHUS WU UCIIOJIb30BAHNE TaIbBaHUIE-
CKOIl Pa3BsA3KU HE OYEHb yJOOHBIN CIIOCOD 3aIUTHI UEJTOBEKA, TOITOMY
OHU MPUMEHSIOTCS TOJBKO B Y3KUX 00JIACTSIX, TaM, IJe WHaye HUKaK. A
KaK K€ 3allUTUTh YeJIOBEKa OT MOPAXKEHUs JIEKTPUUIECKUM TOKOM, HE
CHJIBHO U3MEHsIsI CYyIIeCTBYOIIE djieKTpocern?! Vmes mpocra v reHuaib-
Ha — HYKHO aHAJU3UPOBATH NUMOQPEPEHITNATBHBIA TOK.

HuddepeHuma bublil TOK — 9TO PA3HUIA B TOKAX JIBYX IMPOBOIHUKOB,
HaIIPUMEDP MeXK 1y (pasHBIM, YXOISIIUM B HATPY3KY U HYJIEBBIM, BO3BPa-
mamuMcest u3 Harpysku. [losiBjienue onrytumMoro auddepeHnnaibHOro
TOKa B IIENHU Yallle BCENO HEHOPMAJILHO, 9TO O3HAYAET, YTO YaCTh TOKA
YXOJUT BHE KOHTYPa, KOTOPHIil, OYEBUJIHO, IepecTasl ObITh 3aMKHYThIM,
U JIy4Ilie OTKJIFOYUT I€Mb, BAPYT TOK yTEKAET B 3eMJII0 Y€pe3 YeJIOBEKA!
9TO0 MOXKHO TPOWJLIIOCTPUPOBATH Ha MPUMEPE CPABHEHUS PACXOJa Tell-
JIOHOCHUTE/IsI B Obarapen u u3 barapeu ororieHus. Eciu B 6arapen yxoant
100 si/mun u BosBpamaerca 100 i/mMuH, TO cucrema repMerudHa. Ecam
B Garapeu nogaércs 100 J1/MuH, & BO3BPAIAETCS 110 KAKOW-TO IPUIUHE
T0JIbKO 98 J1/MuUH, TO 2 JIUTPaA B MUHYTY KyJa-TO BbITEKAET!

B uneanbHOM MEUpe HaM JIOCTATOYHO IIOCTABUTH YCTPORCTBO, KOHTPO-
Jipyroree caM GakT mosiBjieHust TudepeHIaibHOro Toka. e Beé B
mopsiike — 70 AudPEePEeHITNAIBHOrO TOKa HeT. Keu 2Ke TOK MOSTBUJICS —
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oTKJTI0YaeM Harpy3ky. Ho B peasbHOM Mupe, K coxkaJjeHuio, auddepen-
IUAJBHBINA TOK (TOK YTEUKH) MOABJILAETCS JAXKE B IIOJHOCTHIO UCIIPABHBIX
YCTPORCTBAX, II09TOMY HPUAETCH TONTH HA KOMIIPOMUCC U BBIOPATH HEKO-
TOPYIO HOPOTOBYIO BEJUYHHY JUMDHEPEHINAIBHOIO TOKA, MTPEBBIIIEHIE
KOTOPO# Oy/IeT BBI3BIBATH OTKJIIOUECHHE.

IlocraBnuM cebst HA MecTO MHXKeHepoB Hadasa 20 BeKa U IOIPOOyeM
n300pecTu yCTPORCTBO 0OHapyzkeHust auddepeHimajipbHoro Toka. Ham
HY?KHO OOHAPYXKUThH IosiBJIeHUE yTeukn Besmanuoit 30 MA, 66sbimme To-
KU, €CJIM [IPOTEKAIOT YePe3 UeJI0BEKA, Y2Ke ONACHBI JJIs KIU3HU.

IlepBast KOHCTPYKIMS — J[BA OJIMHAKOBBIX JJIEKTPOMATHUTA, JIPYT Ha-
[IPOTHB JIpyTa, 3aHUMAIOTCS IepeTsruBaHueM skopst. lIporekatomuii B
HAIPY3Ky U M3 HAIPDY3KH TOK, [IPOTEKasl depe3 OOMOTKH, CO3/IaéT Mar-
HUTHOE II0JIe, TeM CHJIbHee, UeM OoJiblie TOK. Eciu B Ienu HeT yTedex,
TOKH 4Y€pe3 3JIEKTPOMArHUTHI PABHBI, MAIHUTHOE I10JI€ OHU Pa3BUBAIOT
OJINHAKOBOE, U {KOPb CTOUT Ha MecTe. Ec/m B Ienu y HAC MOSIBIISIETCS
yTedKa, TO TOK 9epe3 OJMH U3 3JIEKTPOMATHUTOB OyIeT MeHbIe (TOK Ha-
IPY3KU MUHYC TOK YTEYKH), YeM 4Yepe3 BTOpPOil (TOK HArpy3Ku), IKODb
MEPETAHETCS U PA3OMKHET KOHTAKTBI.
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Pucynok 38 Mexanusm cpasmenusi ToKoB u3 marenra US3213321 1910 rox

Teoperudecku cxema pabodasi, HO depecuyp KalpusHasd: oHa TpeboBa-
JIa, OYEHb TOYHOI'O U3TOTOBJIEHUS SJIEKTPOMATHUTOB U TOHKON HACTPOUKU
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MexaHUKH. [loaTOMY MHKEHepBI cTayn JyMaTh, KaK n30aBUTHCS OT JIBU-
Kymmxcest gacreil. Tak mpuim K COBpeMeHHOI cxeme ¢ TpaHcdopMaTo-
POM, KOTOpasi CXeMaTUIHO U300pakeHa Ha pUCyHKe 39.
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Pucynok 39 Ilpuniun pa6orsl TpaHcdopMaTopa TOKOB coBpeMeHHOro ¥ 30

Ha saMkHYTOM MarHuTOIPOBOJE JEIAIOT JBE OOMOTKHU, BKJIIOUEHHBIE B
nporuBodase, U TPEThIO OOMOTKY [Jisi IIPUBOJIA CoJieHOuTa. Fcm Tokm
9epe3 MePBYI0 U BTOPYIO OOMOTKY PaBHBI, TO PABHBI U MATHUTHBIE TIO-
ssi. Tak Kak OHE HAIIPABJIEHBI HABCTPEUY JAPYT APYTY, TO U CyMMAapHBIH
MAarHUTHBIA TOTOK Yepe3 TPeThI0 0OOMOTKY Oy/er paseH HyJ 0. Eciu xe
€CTb yTedKa, TOKU MEPECTAIOT ObITh PABHBI, U Yepe3 TPETHI0 OOMOTKY
HAYHET IUPKYJIUPOBATH MATHUTHOE TI0JIe, TPOHOPIIMOHAIBHOE STOU pas-
uure. Tam, rje ecTh mepeMeHHOe MArHUTHOE TI0JIe — TaM €CTh WHJLY KIS
u BO30yKIaeTcs TOK. Ecan ero moctaTtodHo /i cpabaThIBAHMS COJIEHO-
UJa, TO TKOPb BBICBOOOINT 3AIEJIKY U OTKJIIOYUT IEMb.

Tlosmyunioch reHnasibHOE B CBOEIH MPOCTOTE M HAMEKHOCTU YCTPOIi-
crBo. IIpaBna, MeméBpiM OHO He MOJIYYMIOCh — MEXAHWKA BCEPABHO OKa-
3aJ1aCh HEXKHOW M KAIPU3HOM, MIyTKa Ju — 00HapyKuTh 30 MA pasHuiry

(0]
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Bukarowamenu dugdeperyuanvrozo moxa

[IpY HOMUHAJILHOM TOKe 16 A, 970 BCE paBHO, UTO PACCIIBINIATE IIUCK Mbl-
i Ha GOHE TPOXOTa Hoe3a. Jdaekrpomexanntdeckoe Y30 n3obparkeHo
Ha pucynke 40.

Pucynok 40 VYcrpoiicro ssekrpomexanmydeckoro ¥ 30. B uépHom Kopiyce, B KOTOPBIi
YXOJAT TOHKUE IIPOBOJIHNUKY, HAXOAUTCH PACHEINTEb.
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Daekrpomexarudeckue Y30 isi cBOeil pabOTHI UCHOJIB3YIOT SHEPTUIO
auddepeHnnaabHOro TOKa, — UMEHHO OH B KOHEYHOM WMTOTe IIpeBpalla-
ercsi B MEXaHUYIECKYI0 CUJIy, KOTopasi JAépraer pacienureib. Camo co-
60il, TaKre HeXKHbIE MEXaHUIECKHE Y3JIbl He CIIOCOOCTBOBAJIH JIEIIIEBU3HE
ycrpoiicrsa. C mosiBjieHreM HeJIOPOroil 3JIeKTPOHUKY KOHCTPYKImio Y 30
MOIEpHI3MPOBAJIH — HEXKHBIHM pacienuTesb, cpabaTbIBABIINN Ha HEOOIb-
moit udpepeHIaIbHBIN TOK 3aMEHWIN JyOOBBIM COJIEHOUIOM C JJIEK-
TPOHHBIM YCUJIUTEEM. PacCIiaToil MOCTyKUIa 3aBUCUMOCTh OT HAIPsi-
JKEHUS B CETH, JIJIs PAOOTHI YCUIUTEIISA IPUXOANTCS OpaTh HEMHOTO JHEP-
rau u3 cetd, HO Takme Y30 MOTyInInCh KOMIAKTHEE M 3HAYUTEIHHO
JIeIIeBJie.

A Temepb BHUMAHUE, BayKHBIA MOMEHT, 4TO OYJIET IPU KOPOTKOM 3a-
Mbikanuu B Harpyske? Hudero! Tak kax ycyioBug Jijist cpabaTbIBAHUS HET
— pa3Huisl TOKOB Ha Bxoge B Y30 u Ha Boixoge u3 Y30 mer. IIposo-
Jla, HAKAJIATCHA JTOKPAaCHA, W30JIIUs PACIJIABUTCS W MOTEYET Ha TOJ, a
V30 He OTKJIIOYHUTCS, MOCKOJBbKY HE MMEeT 3aIllAThl OT cBepxToka. Ilo-
sromy Y30 6e3 BcTpoenuoit 3amutbl oT cBepxToka BCEIL'IA
NPUMEHSIETCS B Mape C aBTOMATHYECKUM BBIKJIIOUATEJIEM WJIN
c mIaBKUM npepoxpanuteseM. [lyrém ckpermuBannsa Y30 u aBro-
MaTUYeCKUX BBIKJOUYaTe el mpousBoauTeau Bbiesu rubpug — ABJIT
(aBrOMaTHYECKMIl BBIKJIIOUATENb AuddEepeHraJbHOro TOKa ), KOTOPBIH
YaIle Ha KAproHe HA3bIBAIOT Ju(aBTOMATOM, TAKOE YCTPOUCTBO CAMOIO-
CTATOYHO W HAJMYUS JIOTIOJTHATEHHOTO ABTOMATHIECKOTO BBIKTIOTATE IS
He Tpebyer.

B Y30 006br1H0 HCIOIB3yeTCS XUTPHIA PACHENNTENIb € MOCTOAHHBIM MarnuToM. Marour
JIEPZKUT $SKOPb BO BKJIIOYEHHOM COCTOSIHHU, IPU NOSIBJICHHM AudDepeHIajIbHoro TOKa
j1eKTpoMarsuT "mpuriymaer" MarHUTHOE I110je MAarHUTa U HIPY’KUHKA YBOJHUT $SIKOPb B
BBIKJIIOYEHHOE cocTostHue. V3-3a 310oro ssekrpoMexanudeckoe Y30 OTKIIIOYAETCS, €CJI
noauectu K Hemy Maruut. Ho Tak Jenars Hu B KoeM citydae Heib3st! Eciiu B3sTh commkom
CHJIBHBIH MarHUT, MOXKHO YaCTUYHO PA3MArHUTUTh MAHUT B PacCIeluTelie, U HapaMeTphbl
Y30 1o orkiovarommeMy auddepeHuaiIbHOMy TOKY YILUIBIBYT.
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Pucynok 41 VY3OIIl. VYcrpoiicTBO 3aluTHOrO
OTKJIIOUEHHs TKOIbHOe, npousseneno B CCCP B
1980e roypr. KoHCTPYKTHUBHO TIpejicTaBiseT coOOit
ssiekTporHoe ¥Y30.

Tuner BT

Nzobperénnoe Y30 orimano paboTasio, eciau O6bl HE PACIPOCTPAHE-
HU€ IOJIYIIPOBOJHUKOBBIX ycTpoiicTB. O4eHh MHOTHME YCTPONCTBa CTAJIH
11peobpa30BbIBATh BHYTpPU cebsl HAIPSXKEHWE W POJ, TOKa — JejiaTh U3
IIEPEMEHHOI0 TOKa ITOCTOSAHHBIH, IOTOM CHOBA II€PEMEeHHbII, MHOT/1a JIPYy-
rofi 9aCTOTHI UM BEJIUIMHDLI. V3-3a 3TOro CTaji BO3MOXKHBI BCIIECKUE
HEIPUATHBIE OCOOEHHOCTH, HAIPUMEP, €CJIU B YCTPOHWCTBE 3aMKHET Ha
KOPITyC OJHY U3 JIMHUN C TOCTOSHHBIM TOKOM, TOK YTE€YKHU OyJIET IyJjib-
CUPYIOIIUM — B 36MJIIO Oy Iy T yXOAUTH TOJBKO IIOJIOKUTEIHLHBIE TIOJIYBOJI-
wbl Toka.? O6branoe Y30 B Takux ciydasx MOxKeT He cpaborarb. JLis
TaKUX CJIydaeB paspaborau creruaibibie Y30, paccauTanube cpaba-
TBIBATH HE TOJBKO NP CUHYCOUJIAJIBHOM bOpMe TOKA YTEIKU, HO U TIPU

20 A ecom ecTn KOH/IEHCATOPBI, TO BOODIIE yTedYKa OyJeT MOCTOSTHHOIO TOKa, 6€3 IyJibcanuii
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IIOCTOSIHHOM ITYJIbCUPYIOIIEM TOKE yTEUKN 1 HasBaJn ux Tl A. A crapbie
V30, cpabarbiBaroliye TOJbKO Ha IepeMeHHbIil TOK, HasBaju tuit AC. A
JLJIS COBCEM YK HEIPUATHBIX CIydaeB (Hampumep, npoboil meneil moce
CUJIOBBIX KJIIOUEH B IPeobpasoBaTe/IsX ¢ BLICOKUME JacTOTaMu Ipeobpa-
30BaHUs, WM TPOOOH BHIXOJA BBINMPIMUTES ¢ MOIIHBIMEU CIJIAYKUBAIO-
muME KoHjeHcaTopamu) npugymasn tun B. Harssamee Bcero pasuuity
mex turoB Y30 jeMOHCTpUpyeT PUCYHOK 42.
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. UyBCTBUTE/ILHOCTD
Cxema ycTpoiicTBa @dopMa TOKa Harpy3ku ®dopma ToKa yTeuku thnos BJIT (Y30)
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Pucynok 42 Ilpumep BiusiHUS BHYTPEHHEH CXeMbl yCTPOCTBA Ha GOPMY TOKA yTeUKN
U IyBCTBUTEJBHOCTH K TakuM ToKaMm pasHbx tunos BT (V30). Ilo mormam mocobmst
Doepke AC-DC sensitive residual current devices (Type B RCDs). Instructions for use and
technical information. 2017.
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Ha PUCYHKE BUJHO (SI 3HAYUTEJIbHO COKPaTUJI

TabIUILY opHrHHaJla), qT0 TU B caMblil yHUBEP-
A( : caJIbHBINM, HO TIPW TOM M caMblit jgoporoit. Ko-

HEYHO, TP BO3MO2KHOCTU CTOUT BbI6paTb caMoe

/\/ nporpeccuBHoe ycrpoiictBo Tuna B. Ho k coxa-
~| A
NN

JIEHUIO, B HAIUX YCJOBUSX YAIE BCETO MOXKHO

YCJIBIIIATH BOIPOC: cTaBuTh Tull A miu tun AC?

OreeruTh Ha Hero MOXKHO Tak: Tun AC MOK-

HO BBIOMPATH TOJIBKO €CJU YyCTPOHCTBa Ha Jin-
B HAU HE WMEIOT 3JIeKTPOHUKM BHYTpHU cebsi. ITO,

Hampumep, odborpesaresin, 6OIEPhI, BEHTHIATO-
Pucysox 43 3uaxu, xo. PPl € YTEKTPOMEXAHIYECKHM YIDABICHHEM. Ha-
TopeIMI 0603HAuAIOT yeTpofi- JTATIHE JIF0D0r0 9IEKTPOHHOTO O/10Ka Cpasy roBo-
CTBa Pa3HBIX THUIIOB puT o HeO6XO,B;I/IMOCTI/I THUIIa A, a JIy4dme, KOHEIHO
xe, B.

s obecrieyeHnst CEJEKTUBHOCTH IIPU IIOCJIEI0BATEILHOM COEIMHe-
aun Y30, co3pann cruenuabHble CeJIeKTUBHBIE BAPUAHTBI, 9acTO ¢ 000-
guaderneM S win G B HasBanun. OHM WMEIOT BCTPOEHHYIO 3aJIEPIKKY
OTKJIIOUEHHUs HA HECKOJILKO JECATKOB-COTEH MUJINCEKYH . Tak, eciu Ha
BBOJIE B JIOM CTOUT cejiekTuBHOe ¥ 30, a Ha 9TaXKHOM IIIUTKE HECEJIEKTUB-
HOe, TO IIPU 3aMBIKAHWM HAIIPSI?>KEHUsI HA KOPILYC CTUPAJIBHON MAaIlUHBI
cHavajia cpaboraer HecesekTuBHOE Y30 Ha dTarke, IOKa CEJIEKTUBHOE
JaéT 3a7epkKy. Ecim 1mo OKOHYAHWH 3aJep:KKK auddepeHInaabHbIi
TOK He ucyes — cpaboraer cejiekrupHoe ¥Y30. IIpo cejleKTMBHOCTD s 1IU-
caJl B IJ1aBe 1Ipo npegoxpanurein. CeleKTUBHOCTh HE 3aBUCUT OT HOMHU-
HaJIBHOT'O IIOPOroBOro nuddGepeHImabHOrO TOKa, TO eCTh IIPH IIPpoboe Ha
kopiryc cpaboraror cpazy u Y30 ua 30 MA, u Y30 na 100 MA, mosTomy
U TIPUIILIOCH BO3UTHCSI C 38 1€PIKKOIA.

A rteneps, korga crajo nousaTHo, KAK paboraer Y30 camoe Bpe-
Ml CKa3aTh IIPo 3a3eMJieHne, Oyaer i paborars Y30, ecu B po3eTKax
Her 3azeMJisitolero Kourakra? Byaer! C toit jumib pasHuieil, 94ro ecim
y CTUPAJbHON MaIuHku OyJieT mpoboil Ha KOPIIYC B CETU C 3a3EMJICHU-
eMm — Y30 orkiounTcst cpasy, Tak Kak auddepeHnuaabHblil TOK Oy1er
3HAYUTEJLHBIM (YHIET ¢ KOPIyCa B 3a3eMJIAIONINUI IPOBOJHUK). A BOT
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€CJIM B CETU HET 3a3EeMJIEHHSI, CTUPAJIbHAS MAaIllMHKa OyJIeT, KaK HapTu-
3aH B KyCTax, cToATh ¢ Haupskenuem 230 B na kopmyce, u Y30 orkiiio-
YUTCsl, TOJBLKO KOIJIa TOK Oy/eT NMpOTEeKaTh depe3 4esjoBeka. 10 ecTb
HaJIMYMe 3a3€MJICHUSI IOBBIMIAET 0E30IIaCHOCTb, HO He sBJIETCH 00s3a-
TEJIbHBIM ycJIoBueM it dyukimonuposanusa Y 30.

Bossparmaemcss B peanbubiit Mmup. Ilogemy moryT
OBITH JIOYKHBIE CpabATHIBAHUS

Opmott n3 npwuna HenpunaTusd Y30 3JIeKTpUKAMU CTApOil 3aKaJ-
KU SIBJISIFOTCSI JIOXKHBbIEe cpabarbiBanust. VI jloXKHbIe cpabaTbiBanusi (Ipu
YCJIOBUH, YTO YCTPOHCTBO MCIPABHO) MOTYT OBITH TOJBKO IO OJIHOM pu-
YUHE — €CTh yTEeUKa, U OHA OILyTHMa. A BOT IPUIUHBI HOABJIEHUS yTEUCK
pa3HoObpas3HbIe:

1. Uzosanusa mozxker ObITH HapylneHa. Eciu kabesrb cTapblil, OTKPBITHII
COJIHILY, TO B U30JISIIUN MOTYT HOABUTHCA TPEHUHBI. IyTh HaAMOYUM
— M MMeeM HelPeJICKa3yeMyI0 BEJTUYNHY yTEYKU.

2. Ilrarmas yTeuka B obopymoBaunu. /laxke B mcripaBHOM 0DOPYI0Ba-
HUU €CTh HEKOTOPAA BEJIUYNHA YTEUYKH, IPUIEM IIPU ITEPEMEHHOM TO-
Ke He HyKeH HeIIOCPE/ICTBEHHBIII KOHTaKT, JIOCTATOYHO €MKOCTHOM
cBa3u. Ha pucynke 44 n306pazkeHbl ABa IIyTH yTEIKKA — Yepe3 MOroH-
Hyto émkocTb ¢ PE npoBosHrKOM B Kabesie n depe3 KOHJIEHCATOPHI B
buIbTpe JIEKTPOMATHUTHBIX TIOMEX, KOTOPbIE €CTh MTOYTH B JIIOOOM
9JIEKTPOHHOM ycTpoiicTBe. CreruaibHbBIM IIPUOOPOM MOYKHO H3Me-
PUTH BeJIMYMHY (DAKTUIECKOIl YyTEUKU B JIMHUYM CO BCEMU TIOJKJIIOUEH-
HBIMH ycTpoiicTBamu. Eciu npsmoe nu3mepeHue He JOCTYITHO, MOXKHO
BOCIIOJIB30BATHCS SMIUpUIecKuM rpasusioM (7.1.83 IIVI) — cunrars,
49To Ha Kaxk bl 1 A morpebiienus Toka mpudopom Oyer 0,4 MA yred-
ki, a Takxke 0,01 MA yTeuku Ha KaxKIblil MeTp JAJIMHBLI (ha3HOTO TPO-
ponuuka. (Ludpel 04eHb CUIBHO yCPEIHEHHBIE, KAK CPEIHI TeMIIe-
parypa 110 6oJsibHUIE, HO XOTh 4T0-T0) ZKesareabuo, 4Tobbl cymMMa
BCeX yTeYeK B IleNy IPU MITATHOI pabore He npepbimaia 1/3
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Pucynok 44 Ilyru yreukn toka B PE mpoBoguumk B mcmpasBHOM cocrosaun. CBepxy
[MOKa3aHa IMapa3uTHAs 6MKOCTb MEXKY IPOBOTHUKAMHE B Kabeie. BHu3y m3obparkeHa cxema
THUIIOBOTO (DUJIBTPA JIEKTPOMATHUTHBIX [TOMEX, KOTOPBIA CONEPXKUT JIFOO0E JIEKTPOHHOE
YCTPOMCTBO.

HOMUHAJILHOW BEJIMYUHBI OTKJIIOYarolniero nuddepeHnuaib-
HOro TokKa. Hy m Kak Buienka Ha Topte — eciiu Ha ¥ 30 HanucaHo,
9TO OTKJIH0Yaonuil quddepennnababiii TOK 30 MA, 3T0 3HAYUT, ITO
npu 30 MA OHO TOYHO OTKJIIOUUTCS. A TOUHO He OyAeT OTKIIOYATHCS



Bukmowamenu dupdepenyuanvrozo moxa

[IPU TI0JIOBUHE 3TOro ToKa — 15 MA. A BoT npu 3navenun auddepen-
MUAJBHOTO TOKA MEXK/Ly STUMU 3HAUECHUAMU — KakK 1moBe3éT.”! Ecim y
Bac crour Y30 ma 30 MA, U B pO3ETKU BOTKHYTA Kyd4a YCTPOWCTB,
MOYKET IOJIyIUThCS CyMMAapHBIA TOK yTedku B 20 MA, u cozmaéres
curyarus, Korga ¥ 30 MOKeT caMONIpOU3BOJIBLHO OTKJIOYATHCS 0e3
BUJIMMBIX IIPHYKH.

3. Omumbka MOHTaxKa, U r71e-TO (HAIPUMED, B OJTHOM W3 MOJAPO3ETHUKOB)
IPUCYTCTBYET COeAUHEHNE PAb0OUero HeHTPaJIbHOrO NPOBOAHUKA N I
3azemuramoniero PE, nnn onn nepermyransl.

[TporuBoniozkapubie ¥ 307 OHu BCe MPOTUBOIIOZKAP-
HbIe!

Eciin oTKpBITH KaTaJI0T TPOU3BOIUTENEH, MOKHO 3aMETUTD, ITO Y 30
BBIIIyCKAIOTCA Ha pasuble nuddepeHIpaabuble TOKH. K ¢ npuanHoit
BBIOOPa TOKa B 30 MA Bce moHaTHO, ¢ 10 MA TOXe B IPUHIUIE MOYKHO
nmoragarbes (emé 6oJiee 9yBCTBUTENIBHBIE YCTPORCTBA [JIs GoJiee 1y TKOM
3AIIUTHI), TO 3a9eM Hy KHbBI ycTpoiicTBa ¢ ToKOM 100 MA u mazke 300 MA?
YesioBek Ke TPHU TAKUX TOKAxX yMpET!

Taxwue Y30 gacTo Ha3bIBAOT "IPOTUBOIIOKAPHBIMU" | TAK KAK B CHUILY
60J1bIIOT0 UG HEPEHIMATIBHOIO TOKA 3aIlUTy YeJIOBEKa OT MOPaKEHUSsI
9JIEKTPUYECKUM TOKOM OHU 0DECIIEYUBAIOT CJIab0, a BOT (DYHKIIUIO 3allU-
THI DU TTOBPEXKJIECHUHM U30JIAIUA BCE €IIE BBIMTOJHSIIOT. Feu uzossius
OyJleT HapylIeHa, W [PU KOHTAKTE ¢ JPYIUM MIPOBOIHUKOM 3arOpUTCS
JIEKTPUYIECKAs JIyTa, TO HATHETCS OOyTJINBaAHUE U30JISAIAN W BBIIEIEHUE
TEILIa, YTO MOYXKET TOJKeUb roplovune Marepuasbl BOKpyr. Ecau "mose-
3é1", U TOK B jyre Oymer HeOOJIbIINM, TO ABTOMATHIECKUH BHIKTIOYATE/ T
He cpaboraeT. A BOT BbIJEJIEHUE TEIIa U TeMIepaTypa MOTYT ObITh J0-

CTATOYHBIMHU IJIA I1O2Kapa. KOHG‘IHO, IIOTOM OT'OHb HAPYIIUT U30JIAIUIO,

21 TOCT M9K 61008-1 n.5.3.4
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HpOH30fI,ZLéT KOPOTKO€ 3aMbIKaHUE 1 aBTOMAaTUYECKUH BBIKJIIOYATEb Cpa-
6OTaGT, TOJIBKO OI'OHb 3TO y2K€ He IIOT'aCHuT.

Jla 6ymer cpad!

OtrnenpHas mucnuILinHa CriopoB — kakoe Y30 Jjydime, sjeKTpoMe-
XaHMYIECKOe WJIN 3JeKTpoHHOe. B asekrpomexanudeckoMm ¥ 30 s oT-
KJIFOUEHUsT UCIIOJIb3yeTCs dHeprus MuddepeHnaapHOr0 TOKa, TOITOMY
OHO MOYKeT CpaboTaTh IpHU OOPBbIBE HYJIEBOIO TPOBOJHUKA, Ja W B Ie-
JIOM He COJEP:KUT HEKHON IJIEKTPOHUKM, HO COJEPKUT HEKHYIO MeXa-
HuKy. JiekTporuoe ¥ 30 Tpebyer muTaHus i PabOTHI JIEKTPOHHOTO
YCHJIATEJIsI, TOITOMY [PHU OOpBIBE HyJisd pabOTATh IEPECTAET, 4acTo He
OTKJIIOYAs TEMb. Y KaXKI0W KOH(DUTYPAIMH €CTh CBOM JOCTOWHCTBA W
HEJOCTATKH. A Jijis 3AIIUTHI OT OOPBIBA HYJISI sl HACTOSTEIHHO PEKOMEH-
JIYIO CTaBUTDH pejie KOHTPOJISI HATIPSIYKEHMUS.

Ho rak kak 60bIIUHCTBO YnTaTE el KIET OT MEHS KOHKPETHOI'O OT-
BeTa — CKaxXy, 4TO 9TO He BaxKHO. EcTb TpeboBaHWSA CTAHIAPTOB, €CTh
TpebyeMble XapaKTEePUCTUKHU, ¥ KOHKYPEHTHAS IleHa B KOHIE KOHIIOB. [1o-
9TOMY TPOU3BOJUTENb JTAET POBHO TO, UYTO OT HErO TPEOYIOT, a BOT KaK
MOJIYYEHO YKejlaeMoe — He TakK BayKHO. A eciid MPOU3BOJIUTENb PYKOXKOTI,
TO OTCYTCTBUE JIEKTPOHUKU ABTOMATHYECKHU HE O3HAYAET, UTO W3JIEJIIE
BoiitgeT rogabiM. Kpome toro, Y30 tuna B 6e3 mobasiieHus 3,1eKTpOHNT-
KU M3OTOBUTDH HE MOJIy9IHJIOCh HU Y OJTHOTO IPOU3BOUTEIIS.

CrouT OTMETHTb, YTO KPUTHUKA HAJEKHOCTH 3JIEKTPOHHBIX Y30 B
cpene crnenmasauctoB 6puta B 1990-2000 romax, KOrja 3TO OBLT HOBBIH
MPOJYKT M MEPEKUBAJ «IETCKUe OOJIE3HU», B TOM YHCJE HECOBEPIIEH-
HOIt 3jieMeHTHOH 6a3bl. Ho Kak yTHXJIM CIIOPBI O Bpeje U3JIyUeHUs Mpu
pPA3roBope Mo MOGUIBLHOMY TesleOHY, TaK U CIIOPHI «JIEKTPOMEXaHIIe-
CKO€ WJIN JIEKTPOHHOE» MOYKHO MPEKPAIIATh.

s kouTposiss ucripaBaoctu ¥ 30 Ha mepeiHeill TaHEIN €CTb KHO-
mouka "rect", Koropas co37a8T yTeduKy B 00XOJ OJHON M3 0OMOTOK Ue-
PE3 PE3UCTOP U UMUTUPYET TosBIeHne TudHEePEHInaTbHOro ToKa. Kem
V30 npu HaxKaTuM HA KHOOKY TECT OTKJ/IIOYHJIOCH — TO OHO HCIIPABHO.
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IIpoBepky wucnpasaoctu Y30 NpOU3BOJMTENM PEKOMEHIYIOT ITPOU3BO-
JIATH €2KEMECAIHO (KaKue OINTUMUCTDL!), Hy UJIA 9 PEAJIMCTHIHO IOBOPIO
0 TecTe pa3 B IOJITOIA.

Korna menb3sgs HUKOMY JTOBEPATH

Hexkoropsre ycrpoiicTBa, nampumep OOWIEpbI, MOTYT OBITH BeCbMa
OTIACHBI TIpU TOJIOMKe, ecyu B ajekrporure Her ¥ 30. [oatomy B HEKO-
TOPBIX CTpaHaX MPH CEPTUPUKAIIAN TPEOYIOT, ITOOBI YCTPORCTBO MMEJTIO
cBoe Y30, pazmernienroe Ha Kabesie MUTAHUs CPady MOCe BUJIKH.

aantt

g i

Pucynok 45 VY30 Ha npoBojie MUTaHUS YCTPONCTBA.

Yacto sro gonosuuTeapHoe Y30 71 yCTpPOWCTBa B BUJIKE WJIN B
BHJIe KOPOOoUKK Ha HiHype. Ecim nokymnaresns nogxmoanT 60itiep nia-
CTUKOBBIMU TPyOAMHUK HE BBIIOJIHHUT 3a3€MJICHHE KOPITyCa COTJIACHO WH-
cTpyKnmu, To npu mnorepe repmerntdHoctn TOHa ssrekTputdectso 1o Boje
B TpyOax MOXKET IOTeYhb Yepe3 Ye/IOBEKA B 3a3eMJIEHHYIO BaHHY. Takoe
V30 zamminaer ToabKO OJHO YCTPOMCTBO, M B HEKOTOPBIX CTPAHAX CYIIIe-
CTBYIO HOPMATUBBI, 00si3bIBatomniue n00asaatb ¥ 30 Ha HEKOTOPHIE TUIIHI
ycrpoiicTB. Kak MOXKHO 3aMeTHUTh, YCTPOWCTBO TAKIKE CONEPIKUT KHOIKY
"tect" mits mpoBepku pabOTOCIIOCOOHOCTH 3aIUTHI.

Ha pucynke 46 npusenena dororpacdus TOHa, ¢ koTopsiM aBTOpPY
MPUIILIOCHh CTOJIKHYThCsI. Boiiiep He nMes 3a3eM/eHus, ObIT BKIIOYEH B
cetb 6e3 Y30 u cBoero ¥ 30 ue umes. Co Bpemenem uz-3a kopposuu TOH
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Buikarouamenu dupdeperyuanrvrozo moxa

Pucynok 46 IIpornusimii, norepsiBimuii repmeruanoct TOH u3 Goiiiepa, He 3ammu-
ménnoro ¥Y30. Ilpu vagaumann Y30 oHO ObI cpaboTaio Ha paHHel cTauy U MPUIILIOCH Ob
JIMarHOCTUPOBATh MpobseMy, HO 3roT TOH emg moaro paboras, MoKa He CTHUJIA CIUPAJb,
a JIojiell B BAHHE IIUIIAJIO0 TOKOM.

MOTEPSLT TEPMETUIHOCTD, BOJIA TIONAJA BHYTPb, OH PACILYX, U BOJIA CTAJIA
KOHTAaKTUPOBATH HEMOCPEJICTBEHHO C HATPEBAIOIEH HUXPOMOBO# Climpa-
JIbI0. DTH MecTa Ha GoTOrpaduu JONOJTHUTETHHO TTOKA3AHBI BCTABKAMU
¢ KpyTIHbIMHY IIaHAME. Boiiiep nmpooizKaia paboTarh, HO JIFO/M KaI0Ba~
JIUCh, 9TO OT Bob! "mumier" sjiekTpudeckuM TokoM. Tak 6oiiaep u pa-
60Tas, MoKa KOPpO3usl He UCIIOPTUJIA HATPEBATEIBHYIO crupaJsb u TOH
He yiéa B o6pbiB. K c9acTbio, HUKTO HE IOCTPaIAJL.
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Y30 wumu qudasromar? (BAT nwamu ABIT?)

IIpousBoauTenu ¢ 3a60To# 0 HAC? OOBLEIUHUIN B OJTHOM KOPITyCe JTBa
yerpoiictBa — Y30 yist 3aIUThI OT MOPAXKEHUsI SJIEKTPUIECKUM TOKOM
1 aBTOMaTHYECKHUI BBIKJIIOYATEb JIsl 3allliThl OT CBEPXTOKA, HA3BaB
sro ABJIT — Asromarnueckuii Boikmiouarens Jduddepenrmannbaoro To-
ka. IIpoaBipl cKopee oTpearupyioT Ha YKaproHHoe Ha3BaHue " qudaBro-
mar". JIocTOMHCTB y TaKoro rudbpujia He TaK MHOT'O — OHO KOMITAKTHOE, 1
OHO MHTYUTHUBHO MOHATHOE (OJMH PLIYAXKOK, a He J[Ba). A BOT HEJOCTATKI
€CTh:

1. Omno jumaer rubKOCTH TPOEKTUPOBITUKOB, HAIIPUMED, TIOCTABUATH O/
Ho Y30 Ha rpylily U HECKOJbKO aBTOMaTUYECKUX BBIKJIFOUYATEJIEH,
Wk, HA0OOPOT, OJIMH aBTOMATUYECKWI BBIKJIIOYATE/h HA TPYIIY U
nHaueuayaabable Y30 Ha JimHUAN.

2. OHO yCJIOXKHSIET TIOMCK HEUCIIPABHOCTH, TaK Kak o0brano wa ABJIT
OTCYTCTBYET pazjiesibHas WHIUKAIWS ¥ CJIOXKHO MOHATH, T09€My OHO
OTKJIIOYMIIOCH (BApUaHThL: CpaboTal TEIJIOBON pacHeluTelb, dJIeK-
TPOMATHUTHBIN PACIENUTENb, WA JIEKTPOMATHAT OT Juddepeniiu-
AJIBHOTO TOKA)

3. 3anuxuBaHWE HECKOJIHKUX YCTPONCTB B KOMIIAKTHBIA KOPILYC BCETIA
3acTaB/geT pa3pabOTIYNKOB MATH HA KOMIIPOMUCCHI.

Ha wmoit sinunsbtit B3ruisia, npumenenne AB/IT onpasmgaHo ToOJIBKO 1Ipu
MOJIEPHU3AINN SJIEKTPOIINTKA, KOT/Ia MeCTa BHYTpU HeT, a juddepen-
IUAIBHYO 3aIUTy Xouercsi. Torma MOXKHO BBIHYTh aBTOMAaTHYECKUE BbI-
KJIFOYaTe/Iu MUPUHON OJuH MOayJib U BOTKHYTH ABJIT mmupusoit omuma
MOJIyJIb, U MEPEKOMMYTHUPOBaTh mpoBoja. IIlutok B TakoMm ciydae pac-
MIUPSATH HE TPUIAETCS. B OCTAIBHBIX CIydasiX, 10 MOEMY MHEHUIO, [IPEeI-
nouruTenbHee KoMouHarmsa Y 30-+aBTOMATHIECKUN BBIKIIOIATEb.

22 A, ckopee, ¢ X)KeJIaHMEM HAM YTO-HUOY/Ib IIPOJATh
i s
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A ymep. IHouemy Y30 ne cracso?

V30 He manatesi, a JIMIb JAOMOJHUTEIbHAS Mepa 3amuTel. Ho Jyd-
1e MoKa HUIero He npuayMan. Eciim B3gTbCs OHOM PYKOil 3a (a3HbIil
IIPOBOJIHUK, & BTOPO#l PYKOIl 3a HYJIEBOIi, TO I JIEKTPOCETH BbI Oy IeTe
JINIIb OYePeHBIM HAarpeBaTeseM, nuddepeHIuaibHblii TOK He TOsIBUTCS
u Y30 ne cpaboraer. Takke eciii CyHYTb TAJIEI] B TATPOH JIAMITHI — TOK
IOTEYET UYepes3 Iajier], HO yTeuku B 3emuio He Oymer, Y30 He OTKIIIO-
qnrcd. [losromy maxke Haam9Ine TAKON 3aUTHL HE O3HAYAET, ITO MOXKHO
TepATH OJIUTETBHOCTD U OCTOPOKHOCTH. OTBITHBIN JIEKTPUK JaXKe JKEHY
He GepéT OJJHOBPEMEHHO 33 JIBe I'DYIH :)
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8 YcrpoiicTBa 3aIlIATHI OT JIYTOBOTO IIPO-
0051

VYerpoiicra 3amuTsl o1 yrosoro npobos (Y3IIL — dopmynuposka
u3 I'OCT), onn xxe Ycrpoiicrsa 3ammrer ot uckpenus (Y3Uc) onn xe
arc-fault detection device (AFDD), onu ke arc-fault circuit interrupter
(AFCI).... Imén MHOrO, & CyTb OZHA: 9TO YCTPONCTBO IPU3BAHO OTKJIIO-
YUTD JIMHUIO, €CJIM ODHAPYZKHUTCS JyTOBOI 1IPOOOI I/ie-TO Ha JIMHUH.

[IpencraBuMm, B Bateil 3J1eKTPOIPOBOJIKE CJIYYUIOCH HEJIATHOE — MbI-
I TIOTPBI3JIM U30JISIINIO, OCIab/Ia KJIeMMa, UId B MeCTe Teperunda Kade-
Jisl TIEPEJIOMUJIUCH YKUJIBI. DTH HEUCIIPABHOCTHU, KAK U PAJL JIPYTUX, MOTYT
MIPUBECTH K JYTOBOMY TPOHOIO.

IyroBoii mpoboii MpOuCXOaUT, KOrIa IBa IPOBOIHUKA OKA3LIBAIOTCS
Ha OYEHb MAaJIeHbKOM PACCTOSHMM JPYL OT APYra, W3-3a 4Yero IpPOCKa-
KHABAET UCKPA, 3aKUTaeTCsl JIEKTPUIECKas Jyra, U JeKTPUIECKUN TOK
TeuéT yke 1mo "mo Bo3myxy". DireKTpudeckasi Jyra O9eHb ropsdasi, U 3a
MTHOBEHUSI MOKET 3a:K€4b MOPIOUMe MaTepPHUaJibl BOKPYT, OOYIJINTh U30-
Ao 1 HazeaaTh 0e. [Ipu aToM 00y rauBIIasiCsT N3OSN CTAHOBUTCS
[IPOBOJHUKOM, YTO CUJIBHO YIIPOIIAET IIOBTOPHOE 3ayKUTaHUe JyTH.

Paznmuuaror mapajiesibHBII U OCJIEI0BATE/IBHBII TyTOBOM TPOOOI.
ITapasutesbHbIM JyroBoit TPOOOIT — TPOUCXOIAT KOTAA AyTa 3a2KUTaeTCs
mexny mpooguukamu L u N, wm L u PE, manpumep, nz-3a BBEépHY-
TOro B Kabesib caMope3a Wi u3-3a MPUIABICHHON HOYXKKOW CTyJIa M30-
gamur. B TakoMm cirydae, cKopee BCEro, mapaJsiiebHBI TyToBO# Mpoboi
[IepepacTeér B KOPOTKOE 3aMbIKaHUe, U cpabOTAeT 3AIINTa OT CBEPXTOKA.
TlocnemoBarembHbBIN TyTrOBO#M MPOOOI O3HAYTAET, UTO JAyTa TOPHUT B Pas3-
pbIBE IIENN TOCIEI0BATEHHO C HAIPY3KOI, M OH OKa3bIBAETCs HanboJsee
CJI0’KHO OOHAPYKUBAEMbBIM, ¥ TIOTOMY camblit onacubiit. Hu Y30, uu as-
TOMATHYECKHII BBIKJIIOYATETb TP 3TOM He cpaboraior! Her ycroBuit s
cpabaTbIBaHUs ITUX BUJIOB 3alUTHl — TOK HE IIPEBBIIIECH (er0 BeJHMIUHY
OrpaHMYMBAET HATPY3Ka), auddepeHnnasbHOro Toka Toxe Her. Jlyra
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Yempoticmea sawumoe om dy206020 npobos

OyZer ropeTs, II0Ka KOHTAKT CIy4aliHO He BOCCTAHOBUTCS UJIU PA30PBET-
cs. BripoueM, HaBepHsKa BbI C Hell yKe CTAJKUBAJUCh — 9TO TO CAMOE
"mkBopuanue" IJI0XOro KOHTAKTA B BBIKJIIOYATEIE HJIM PO3ETKE.

ITocnenoBarenbHBIN AYTOBOM
rpobon

[TapannenbHbIi [yroBoi
npoboit

Pucynok 47 IlocieoBaTesbHbIil U apaJjulebHbli JyroBoil poboit B KabeJe, 1o pu-
YUHE [EPEXKATHIX KUJI HOXKKON TabypPeTKH ¥ MEePEJOMAHHON KUJIbI B MeCTe u3ruba.
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Eciu Barra 97€eKTpONPOBOIKA B IMOMENIEHUN BBINIOJHEHA B CTPOTOM CO-
OTBETCTBUU CO BCEMU HOPMATHBAMU, TO JyTOBON NMPOOOI HE BBI3OBET IO~
JKapa, HO TOPOJUT MOTOKKM OPAHU JIEKTPUKA, KOTOPBIH Oy/1eT peMOHTH-
pPOBaTh PO3ETKY, IJle U3 MOJIPO3ETHUKA TOPYAT JBA OOYTJIEHHBIX MEHEUKA
IPOBOJIOB.

Kurouepoe ciioBo 31eck "ecimn". K coxalienuio, B CypoBoii peaJibHOCTH
MOZKEeT OBbITh:

e (Crapas aJIIOMUHUEBAs TPOBOJIKA, KOTOPasd PEMOHTHPOBAJIACH HE TOIi-

MU KaK 1 He MOHMU TJI€.

[TorpeckapImascss OT CTAPOCTU WJIU COJIHIIA, UIOJIAIHU Kabeseil.

IIpoBomka, yIoKeHHasT BHYTPUA CTOPAEMBIX CTEH.

['peI3yHbI, cOXKpaBIIe U30J[IUIO IIPOBOJOB JI0 TOJION MeJIH.

l'ope cTpouTesn, nOBpeAUBIITE U30JIAIUIO IPOBOIOB BBEPHYTHIM Ca-

MOPE3OM.

e  OrpomMHOE KOJUYIECTBO MEPEHOCOK, TPOWHUKOB U JPYTUX JIEKTPOU3-
JIeJIAii COMHUTEJIBHOTO Ka4yecTBa, JIeXKAalluX B TPYIHOJIOCTYIIHBIX Me-

CTaX B OKPY2KE€HUU I'OPIOYIUX IIPEIMETOB.

[Ipu mecwuacTHOM CTEYEHHU OOCTOSTENHCTB JyTOBOM MPoOO#t MOXKET
BBI3BATH TI0XKAP C XKEPTBAMHU.

BeixomuT omacHas cuTyarus: Ipu pa3goi0aiickoM OTHOIIEHUU K 00-
CJIy)KUBAHUIO 3JIEKTPOXO3HCTBA MBI MOYKEM IOJIYIUTh sIBJIEHUE, CIIOCO0-
HOe MPUBECTH K T0XKAPY, U KOTOPOE HU OJHO M3 UCIOJb3YEMBIX CPEICTB
BAIUTH OOHAPYYKUTH HE MOYKET.

JloBuM mpu3paxa 3a XBOCT

Wmkenepsl 10 cUX TIOP HAXOSATCS B TIOMCKAX HAJIEXKHOTO CIocoba 00-
HapyzKeHnud ayroBoro HpO6OH. ECJ'H/I IIOJINCTATH HY6.HI/IK3J_LI/II/I B HayYHBIX
2KypHaJIaX, TO MO2KHO yBUJIETH HOIIBITKN I/ICCIIG,ILOB&TGJ'ICI./JI HCIIOJIb30BaTh
pa3Hble METOJINKH, BK/IIOYAs MOJTHbIE HEMPOHHBIE ceTh. UeM Jrydire Me-
TOJIMKA, TEM BBIIIE BEPOSITHOCTH OOHAPYKEHUSA TYyTOBOTO ITPOOOS U HIKE
KOJIMYIECTBO JIO2KHBIX CPAOATHIBAHUIA.
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Feature type Lowest Problematical
Method
Direct feature Transform prediction loads
250 sparse accuracy
Sparse representation coefficients
- 88% Computer
and neural network [25] from every current
half cycles
The mean value of the
Chirp difference .
. ’ o Electrical
Zeta Transform and between two CZT transform 96.7%
drill
current difference [21] subsequent
observation windows
Box-Counting Micro-oven
Fractal theory dimension and
- 98%
and SVM [11] and Information induction
dimension cooker
Two-dimensional
Autoregressive Fourier transform oT% Vacuum
o - ©
Bispectrum Analysis [26] of third-order cleaner
cumulants
High-frequency energy Current integral of Short-time 6% Electrical
J0/o
and current variation [12] one period Fourier transform drill

Table 1.3: Representative methods and corresponding accuracies.

Pucynok 48 Bripeska co cpaBHEHHEM Pa3HBIX METOJIOB 0OHADYKeHMHs JlyTOBOrO po6osi.
Bssaro u3 Hien Duc Vu. Arc fault detection with machine learning. Engineering Sciences
[physics]. Université de Lorraine, 2019. English.

IIpu sTOM yCTPOHCTBY B 9JIEKTPOIMINATE JOCTYIIEH BCErO JIUIIb OJUH CIIO-
€00 0OHApYKEHUS JTyTOBOTO MPO00sT — AHAJN3 BEJINIUHBI U (DOPMBI TOKA,
moTpebiisieMoro Harpy3koil. Bee mpomsBouTesin MOy IbHBIX YCTPONCTB
BAIUTHI OT JIyTOBOTO TPODOSI CHUMAIOT CUTHAJI ¢ JATYNKaA TOKa, HO 0bpa-
6aTHIBAIOT JAHHBIE [O-PA3HOMY, ¥ HE PACKPBIBAIOT TOAPOOHOCTEH, CChI-
JIasiCh Ha HOy-xay. [1oaToMy s1 MOTY JIMIIb PAcCKa3aTh ODOIIHe MOIXOIbI,
KOTODBIE PACKPBITHI B HAYYHBIX IyDJIUKAINSX, 8 BOT B OXOTe 3a MOapos-
HOCTSIMU TIPUJIETCS JIOBUTH W CIIAMBATH Pa3pabOTINKOB B Gape.
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O6HAPYXKUTH JYTOBOM MPOOOH MOYKHO U3-38 OJHON OCOGEHHOCTH — [Ty~
ra 3aKUraercs He cpagy. Halpsizkenue JJOJIZKHO BBIPACTH J0 HAIIPSAKEHIA
mpobost, TOCIE Yero B 3a30pe MPOCKAKUBAET MCKPa, KOTOpas MOHU3UPY-
€T BO3/YX U IMO3BOJIAET YCTOWYUBO 3arOPEThCS JIEKTPUIECKON jyre. A
TaK KaK y HAC B CETU NEPEMEHHBIA TOK, U TOK MEHdAeT Hanpasjenue 50
pa3 B CEKYHJLY, MEPexoisd Yepe3 HyJeBoe 3HAUYEHHUe, TO JIyra 3aropaeTcs
u racaer 100 pa3 B CeKyHJly, IPUBOJS K CHENU(PUICCKAM UCKAKEHUAM
BOPMBL IIPOTEKAIOIIEr0 TOKA!

3Byunr HenouaTHO? JlapaiiTe mocmorpum riazamu. st 3Toro s cie-
JIaJT HeOOJIBIION CTEH T U CeNIajl CHUMKY 3KPaHa ocnuiiorpada — mpubo-
P&, KOTOPBIA MOYKET 3alUCHIBATH U MOKA3BIBATH HA IKPaH rpaduK U3Me-
HEHUs HAIPsXKEeHUs BO BpeMeHnu. TOK B 1ienu uzMepsiercsa TpancdopMa-
TOPOM TOKa (rojybas JUHUS), HANPSAKEHUE — Y9ePe3 JeIUTeb (JKEITast
JIMHUgA), MaciTab B IAHHOM CJLydae He BaxKeH. | padbuku Jjist 1ouTu ue-
AJILHOM HAIPY3KHU — TEILJIOBEHTUJISITOPA — MOKA3aHbI Ha pucyHke 49.

Bce mpocro, pacTér Hampske-
HUE B JINHUU — TPOTIOPIIUOHATIBLHO
pactér Tok. Hampsizkenne majmaer
— TOK B 1enu nauzaer. Ob6parure
BHUMAaHME B MeCTe [EePexojia Ha-
MPSIPKEHUsT 9epe3 HOJIb — TOK Pac-
s g Ter cpady. A Ha pucynke 50 rpa-
UK TOKa B TOW Ke eI, eCIH

Pucynok 49 ®opma ToKa noTpediisseMoro
TEIJIOBEHTUJISITOPOM. Pa3BO2KY KOHTaKThI IIpepbIBaTe 1A

¥ BBI3BIBAIO JIyI'OBOi IIpOOOIi IO-
caenoBaTesbHO B nienu. [losBisercs cTyleHbKa — TOK MOSIBIISIETC TOJhb-
KO IIOCJIE TOTO, KaK HAIPSKEHHUE [TOCTUTHET HAIIPSIPKEHUs ITPO00st 3a30pa
MEKJIy TPOBOJIHUKAMU.
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Mo2KHO MOAyMaTh, 9TO JIOCTa~
TOYHO IIPOCTO CJIEJIUTH 3a TEM, €CTb
JIX CTYII€EHbKa B HOTpe6JIeHI/II/I TO-
Ka IIpU Iepexo/ie HallpA2KEeHUd Je-
pes Hosb. Ho, yBbI, 3TOT criocob ne
paboraer, IIOCKOJIbKY TaKas CTy-
[IEHbKA, TOSBJISIETCS] Y MHOTAX BU- [Rese
AOB HArpySKH. %IaHpI/IMep, yyCTpOﬁCE%cyHOK 50 dopma TOKa C IOCTEI0Ba-
C PEryJIMpOBKOU MOIHOCTU TUPHU-  tenpHBIM TyTOBBIM MTPOGOEM
CTOPHBIM PErYJISITOPOM, KOTOPBIi
TaKyI0 CTYIEHBKY CO3MAéT, U, MEHdAsT €€ MIMPUHY, PEryJUPYeT CyMMap-
HYTO TOTPEBJIIEMYT0 MOIITHOCTD B Harpy3ke. Ha pucynke 51, moka3an rpa-
$UK TOKA y TBLIECOCA C PEryJIITOPOM MOIITHOCTH.?

Kpome Toro, npeanpHbIil city-
Jaif, KOrja B JIMHUA BCErO OJIHA
HArpY3Ka, BCTpedaeTcs peko. Ja-
Ie HA JIMHUU HECKOJIBKO MMOTPeOH-
Tesieif, 1 UX TOKU CYMMHUPYIOTCS.
B urore rpaduk HaunHaeT BbITJIA-
JIeTh COBEPIIIEHHO HEHANIsIHO. Ha
pucyHKe 52 MpuBEIEH TpaduK TO-

Pucynok 51 ®opma TOKa, mOTpEOIAEMO-
IO HBLIECOCOM C THPHUCTOPHBIM peryiaropom Ka M HAIIDAXKEHUA IEIH, B KOTO-
MOIITHOCTH. poii YeThIpe moTpedbuTess: oborpe-

Batesb 1 kBT, sanekTpouaiinuk 2 kBT,

OBIIIECOC € PEryJIATOPOM Ha IOJOBMHHON MormHOocTH (npumepHo 800 Br)
U MOIIHBINA UMITYJIbCHBIH 6JIOK IUTAHUSI, HATPYKEHHbBIN Ha Gasuiact (mpu-
mepro 180 Bt). Ha rpaduke cieBa Her jgyrosoro npobosi, a rpaduk
CIIpaBa TIOKA3bIBAET IMOCJEIOBATEIbHBIN JIyrOBO# MpoOoii oborpeBaTeis
Ha 1 kBT, To ecTb, TOK JIyru COCTaBJIAET TOJHKO YETBEPTH OT BCETO IO0-
TpebJIAEMOro TOKA.

Bonee peranbno yriayOiaarbes B 9TOT MEXaHH3M He OyZeM, IMOApoOHee MOXKHO IPOUIUTATH
[IOUCKAB [0 KJIIOUeBbIM cjioBaM "dasosaga peryimposka momuoctu". OrMedy Juib, 910
OH BeCbMa 9aCTO IPUMEHAJICA B KOHIIE XX BEKa U IIPOJIOJIZKaeT IPUMEHATHCA 1A MOIITHBIX

AKTHBHBIX HAIPY30K, IIOCKOJIbKY ObecrieunBaeT rnpakrudecku wuiaeasnbubiit KIT/I, npasna
reHepupysd U3pdAHOE KOJIMYECTBO IIOMEX B 3JICKTPOCETD.
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\/V\W

HopmankHas paboTa nocnepoBaTeNbHbIA AyroBoil npoboil

CHi= 10,00

PucyHok 52 ®opMbl CyMMapHOIO TOKa HECKOJIBKUX HArPY30K, IIPH HOPMAaJIbHO paboTe
1 IIPH JAYTOBOM IPO0OE ITOCTIEOBATEIBHO OTHON N3 HATPY30K.

Yro menars? IlocMoTpuM BHEMATENbHO Ha IpadUK C UCKPEHHEM — CKO-
pPOCTb HApaCTaHWs TOKA B IENH II0CJIe IPO0OsS OTPOMHAsA, CTYIEHBKA
MPAKTUYeCKH BepTUKajbHasg! A 3HAYUT, HY’»KHO CMOTDPETh He Ha TOSIB-
JIeHne CTYIEHbKU, a HA €€ OTBECHOCTDb, WJIM, FOBOPs HAYYHO, HA IIPOU3-
BOJIHYIO TOKa (CKOpocTb Hapacranus). IIporie Bcero 910 cuenars, aHaw-
3upysd CIIEKTD CUI'HAJIA; YeM OTBECHee CTYIIEHbKa, TeM IIUpe €€ CIIEKTD.
CrekTporpaMMbl TOKa B IIEISX C JIyTOBBIM TPoGoeM 1 6e3 MPUBEIEHBI Ha
PUCYHKe H3.

B pesymbrare npuHImn paboThl 3AIIATH IPOCT — MOCTOSTHHO AHAJIIH3M-
DPYeM CIIEKTD CUT'HAJIA C aT9nKa ToKa. Fciim BIpyT OH pe3Ko n3MeHseTcs,
ompeesisieM, Kak OH n3MeHuscs. Eciin HabmogaeM nmoabéM B BHICOKOYA-
CTOTHOM YaCTH CIIEKTPa — 3HAYUUT, ITO AYTOBOH MPOOOH, W OTKIIOUaeM
Harpysky. IIpaBia, B peaJbHOCTH €CTh HIOAHCHL....

Jlokmbre Cpa6aTbIBaHI/IH 1 ITallKa HEeBUIMNMKa

Jloxkuble cpabarbiBaHus — rojoBHAs 606 paspaborankos Y3II. B
9JIEKTPOCETH TBOPHUTCSI MOJIHAS aHAPXMsA, KaXKas HArpy3Ka HOTpebJIs-
€T TOK KaK XO4eT, HEKAUYeCTBEHHBbIE YCTPONCTBA eI§ aKTHBHO CO3JAI0T
[TOMEXH.

Ha pucynke 55 TOK, KOr/Jja st IPOCTO BKJIIOYMII HITH(PMAIIMHKY C YMU-
PAIOIIUM JIBUT'ATEJIEM.
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Spectrum of Arcing System vs. Non-Arcing System
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Figure 2-2 Spectrums of arcing vs. non-arcing systems

Pucynok 53 Cuexkrpbl TOKOB Py HOPMAJIbHOI paboTe ¥ 1pu JyroBoM 1podoe. 113 pabo-
tet Arc Faults Circuit Interrupter (AFCI) for PV systems. Technical White Paper. Huawei
Technologies Co. 2020.
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Hopuanstas pasora L ogene 2
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Pucynok 54 XapakTepHble HCKayKeHUsI IPU MCKPEHUU.
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A na pucyske 56 3ammcaH TOK
CBAPOYHOrO annapara (s B3/ 00bId-
HBII TpaHCHOPMATOP U BAPUJI CKPYT-
KY YTOJIbHBIM 3JIEKTPOJIOM ).

CHI== 188U

Pucynok 55 ®@opwma ToKa, morpebiisemast
MUINMAIITTHKON ¢ KOPOTKAM 3aMBIKAHIEM B
00MOTKE pOTOpA.

[Tpu sToM hopMaTBLHO yCTPOiA-
CTBO HE JIOJIKHO CcpaboTaTh — JIy-
roBOro IIpo0Ost HeT. A Teneps mpe-
CTaBbTE, 9TO ¥ BAC TAKUX YCTPOHCTB
Ha OJIHOW JIMHUU C JECATOK — UX
TOKU CJIOXKATCH, IIIYMBI IIPOCY MMU-
pyioTcd, a pa3paboTunuK MOXKeT yii-
TH B 321101, 0T 6e3Ha1e2KHOCTH pe- Pucysnok 56 ®opma Toka, morpebssgeMas

HICHUS 321891 TOYHOI'O OOHApYyKe- TpancOPMATOPOM IIPU  CBAPKE  YTOJbHBIM
HUS JyTOBOIO IIPOGO4. SJEKTPOJIOM.

CHi= 100

ITosmygaercs AOBOJBHO HETPUBHAIbHAS 337249, C OIHOM CTODOHHI,
HY2KHO IIOBBIIIIATH IYBCTBUTEIBHOCTD, & C APYIOil — He JOIyCKATH JIOXK-
Hble cpabaTbiBanusd. [[oaToMy pazpaboTuauKu He CIeIaT pacKpbiBaTh CBOU
XUTPBIe AJTOPUTMBI. EMHCTBEHHOE TIOJPOOHOE OIMCAHUE OJIHOTO U3 Ta-
KHUX aJITOPUTMOB paboThl g Hamén B jokymente "5SM6 AFD Unit Technology
Primer" or Siemens.

U tyT BazkHo ormeruth: Hut oiHO Y /1T HE 3acTPax0OBAaHO OT JIOXKHBIX
cpabareiBanuii! Bosee Toro, u3 Bcex ycrpoiicts 3amursr, Y3111, HaBep-
HOE, €JIMHCTBEHHOE, KOTOPOe MO2KET JaTh JIO’)KHOe cpabaThIBaHUE B
VCHPABHOM COCTOSIHUM. ODTO BaXKHO ITOMHHUTH IIPY TPOEKTUPOBAHIH! {E}
(IpuMepBI TIpUBeIeHBl B KOHIE TyiaBbl). Hanpumep, Haiizéres ram, Bpo-
Jle MeHs, KOTOPBIl OTKOIaeT crapyto coBerckyto jamiy ¥ PO-B (pryr-
Hasl JyroBasl JIAMIIA BBICOKOTO JIABJIEHUs C PE3UCTUBHBIM OAJLIACTOM) U
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BKJIIOYHT €€ B ceTh. ['paduk TOKa depe3 JIAMITy B IIPOIECCe PO3KUTA, O
BBIXO/Ia HA HOMUHAJbHBIN PEKUM, n300parkKEH HA PUCYHKE 57.

B namme nmpoucxomuT myroBoit
po0oii HA MORKUTAIOIIEM JIEK-
TPOJiEe, W JIAMIIA BBI3BIBAET JIOXK-
HOe cpabaThIBaHUE [TPU KAYKIOM BKJTIO-
gerwnu! [Ipu Tom aro mjis Heé 910
abCOJTIOTHO IITATHBIA DPEXKUM 3a-
S : mycka. Takmne mpobieMHbIe yCTPOii-
CTBA OTBICKATH OBLIO TPYIHO, HO Y

Pucynok 57 ®opma ToKa IpH pO3KUTE
yabrpaduonerosoii sammnsr YPO-B. MeH# TIoJTy 1ms10ck. B mporecce Te-
croB Y3/IIT oredecTBEHHBIX TIPO-

uzBoUTE e 1 TPOHOBAJ Pa3HbIE BUIBI HATPY30K W HAIIET CBOIO AXWUII-
JIeCOBY TATY Ha Kaxkayto momesb Y311, Bupouewm, nogasisitoriee 6076
IIITHCTBO OBITOBBIX yCTPONCTB TPOOJIEM HE BBI3BIBAET.

JItoboe rocymapcTBO HE TEPINT AHAPXWW, W IIOITOMY C Heit HGoper-
cg. Bo mMHOrmx crpanax ecTtb TpebOBaHHS IO JIEKTPOMATHUTHON COB-
MECTUMOCTH JIJIsi YCTPONCTB — OHU HE JIOJIKHBI MeIaTh paboTe JIPYyrux
YCTPOHRCTB B 3jieKTpoceT. [109TOMy MOIITHOCTD U CITIEKTP ITOMEX, KOTOPBIE
MOTYT MPOCAYUBATHCA C yCTPOHCTBA OOPATHO B CETh, 3aKOHOIATEIHLHO
orpannvuBaercs. CiieCTBHEM 5TOrO CTaJIa yCTAHOBKA (PUJIBTPOB TOMEX
B ycrpoiicrBa. @UIbTp 0CJIabIgeT BBICOKOYACTOTHBIE TIOMEXU, KOTOPBIE
remepupyet ycrpoiictBo. Hampumep, j11000# UMITY IbCHBIN OJIOK TUTAHUT
UMeeT B CBOeil cxeme Takoll (DUILTD, Ha PUCYHKe H8 MPHUBEIEHA CXeMa
TUIIOBOI'O UMITYJIbCHOIO OJIOKA TTUTAHUS.

CereBoii bUIBTD ABJIAETCS MANKOR-HEBUINMKON: BCE, YTO MPOUCKO-
JIMT 3a HUM, cTaHoBUTCH HeBuauMbiM 11t Y 3/II1. Texuuuecku, B cxeme
cereBoro puwIbTpa, noMuMo craugapTHoit LC-cxeMbl Ha IpOCcessax u ma-
p€e KOHJIEHCATOPOB, MOXKHO HCIIOJIb30BATDH PA3JIEJUTENbHBIN Tpancdop-
matop. [lo 3Toit mpuunHe MOt 9P3aI-CBAPOUHBIN ammapar Ijis CBapKU
CKPYTOK He BBI3BIBAJI JIOKHBIX CpabaTbIBaHUN — JyTOBOH TPo0Oit OBLT BO
BTOPUYHOI 0O0MOTKE, TpaHC(OPMAaTOp 3a CYET MHIYKTUBHOCTH paboTaJl
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Pucynok 58 Cxema uMIyJIbCHOTO OJIOKa IUTaHUs ¢ caiita oshwlab.com 3a aBropcTBOM
nosib3oBaresis abdouu. @uiIbTp st 0OBEN IMYHKTUPOM.

Kak criaxkuBaromnuit ouabTp. Jobasienne mpocTtoro puabTpa, HAPH-
Mep, B Bujie CHHMA3HOTO JIPOCCEIsd, B3ATOrO U3 MUKPOBOJHOBKH, TTOJTHO-
CTBIO YCTPAHWJIO TPODJIEMY JIOXKHOTO cpabarbiBanus ¢ jgamnoit Y PO-bB
KOTOPOE s OIUCAJ BBIIIIE.

Orciofia ciieyer, 9To BEPOATHOCTD JIOXKHBIX CpabAThIBAHUI PE3KO
BO3PACTAET, €CIIU B CETh BKJIIOYAETCS YCTPOMCTBO, Yy KOTOPOTO:

1. Her Takux puibTpoB, MPOCTO MOTOMY YTO, HAIIPUMED, Pa3pabOTKu
1960x romoB, Korma TpebOBaHUSA OBLIN HOMIPOIIIE.
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2. OuabTphI €CTh, HO He 3P PEKTUBHBI N3-38 KPUBOM CXEMOTEXHUKU MJTH
9KOHOMHUU. DTHUM YaCTO I'PEIIAT NOName-yCTPOUCTBA, IJe s KO-
HOMUY BBIOPACHIBAETCS BCE, UTO OTBEYACT 3a KAUECTBO WJIU Oe30Tac-
HOCTb. XOpomwuii GpuIbTp, KaK MpaBUIO, MATEPUATIOEMOK, a OT TOIO
JIOPOT U TSAKEJT.

BoixouT, 94T0 KauecTBEHHBIE, COOTBETCTBYIOIIE COBPEMEHHBIM TPE-
GoBaHUsIM 3JIeKTpoycTpoiicTBa s ¥ 311 npobiieM 10CTaBIATh He J0JIK-
ubl. Ecoin 2Ke y Bac ecThb 0J{HO TaKoe MPOBJIEMHOE yCTPOUCTBO (HAIIPUMED,
JOOUMast 3JIEKTPOOPUTBA JEJIYIIIKK ), TO er0 MOXKHO "cKpbITh" or Y3JIII
[IAIKON-HEBUIMMKON B BUJIE JOIMOJHUTEILHOTO ceTeBOro gpuabrpa. Cre-
[AaIM3UPOBAHHBIE (DUJIBTPHI BBIITYCKAIOTCSI TOTOBBIMU Y3JIaMU U IIPOJIa-
I0TCS B MarasuHaX pajuojerasieil, Xors, HaJeCh, Y IIPOU3BOIUTEEH
V3JIII nmosgBuTCcsS Takoe u3aeane, Kak OIIIN.

4 nmymaro, 9T0 MHOTHX GECIIOKOUT BOIIPOC: a He cpabarbiBaeT jim Y 3111
Ha cBapky? Her, s orrpoboBaJ HECKOJIBKO MHBEPTOPHBIX CBAPOYIHBIX All-
[1apaTOB — BCE B IIOPSJIKE.

N3 kpaitnocTu B KpaitHOCTH

IIporuBomno0xHOI TPOOIEMOil ABIAETCHA MOTEPS IyBCTBUTEIHHOCTH
Ha JUIMHHBIX Juaugax. JI10060# KyCcoK IpOBOIHUKA 00/1a71aeT COOCTBEHHOM
WHIYKTUBHOCTBIO U PACIpEIeIEHHON éMKOCThIO. Kcim y Hac ecTh JiyiuH-
Hasl JIMHWSA, TO Ha pUCyHKe 59 m300paskeHo Kak OyJ/IeT OTJIMIaThCs WJIe-
AJIbHOE TIPEJICTABJIEHUE OT PEAIbHOTO.
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JlymMHas TUHAS caMa, Ha-
O)KI/IAaHI/Ie ypHaeT paboTaTh Kak ce-
TeBOt (PUILTP, U BLICOKO-
YACTOTHAA HYACTb CIIEKTPa
3aTyXaeT TeM CHJIbHEE, JeM
nymHRee jmHAA. 1losToMy
eCTh HeKasl 1peJIeIbHAs JIab-
HOCTB, Ha KOoTOpoit ¥ 3II

Pea/sibHOCTB CITOCOOHO OOHAPYKUTH Ty-

roBoii mpoboit. Takxke priib-
L TPBI, yCTAHOBJIEHHbBIE B All-
naparype, MOr'yT BJIUSTD Ha
T T T 3aTyXaHUe CUTHAJIA BOKPYT
N cebsg, IMO3TOMY BO3MOXKHBI
MUCTHYIECKUE CIIy9am, 9TO
V3AII Bumur npoboit, Ko-
raa deH ¢ mepeIOMaHHbIM
IIPOBOJIOM BKJIIOYEH B PO3ETKY B OJMHOYECTBE, U HE BUIUT ITPOOOI, ecym

Pucynok 59 Peampmasg uHEa 37IeKTpolepesadn
MMeeT PACHPEJEe/IEHHYI0 €MKOCTb, COIPOTHUBJIEHHE M
HUHIyKTUBHOCTD.

B COCEJIHIOIO PO3ETKY JIOIOJIHATEIHHO BKJ/IIOYEHA CTUPAJIbHAA MAIIUHKA.
TosibKO y 0IHOrO M3 ONPOOOBAHHBIX IMPU ITOJATOTOBKE KHUTH IIPOU3BO-
gureseit Y3JIII ectb B KOMILJIEKTE UMUTATOP, KOTOPBIA IO3BOJISIET HE
TOJIBKO 1poBepuTh uctpaaocTb ¥ 311, HO 1 onpeeauTh, HE TOTEPSIO
JIX OHO YYBCTBUTEJIbHOCTH U3-3a IIUHHON JimHun. [losromy, Hampumep,
VY3II moxker He cpaboTaTh W3-3a UCKPEHUsI B OyIKe OXPAHbI, OT KOTO-
poit J10 1uTa ¢ yCTpoiicTBaMU 3aIllUThI Mapy COTEH MeTpoB Kabessa. Kak
paBujio, Ha JuHUIX Kopode 100 M mpobsieM He BOZHUKAET.

[Toyemy ToBKO ceituac?

Ecnu npemoxpanuTtenn u3BecTHbI 60JIe€ COTHU JIET, AaBTOMATUIECKHE
BBIKJIFOYATE/M IPUMEPHO CTOJIbKO ke, ¥ 30 — mosicotnu Jier, To ¥ 311
[TOSIBUJIUCH COBCEM HEJIABHO — yKe B KOHIe XX Beka. A BCE 1moTomy, 4To
663 9JIEKTPOHUKHU OOHAPYKEHUE JIyTOBOTO TPOOOsI CIEIATh HEBO3MOXKHO.
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A OTHOCUTEIBLHO AEIIEBbIE MUKPOKOHTPOJLJIEPhI, Ha, KOTOPBIX MOYKHO Pea-
JIN30BATh IU(PPOBYIO 00PabOTKY CUI'HAJIOB, MOSIBUJINCH COBCEM HEJIABHO.
Bor u momydaercs, 94T0 TOTBKO ceifdac, CTAJIO0 BO3MOXKHBIM HE TOJIBKO
TEXHUYIECKU PeAJU30BaTh TaKOi BUJI 3AIUTHI, HO U CJEJIATh 3TO 110 IeHe,
JOCTYITHOM YaCTHBIM JIMIIAM.

3aKOHO/IATEJILCTBO TOXKE AKTUBHO MEHSETCSI — HOBOE YCTPONCTBO BHO-
CAT B pasjIMYHbE NPABUJIA W HOPMBI, Jiejiasi 00s3aTeJIbHBIM K IIpUMe-
HEHUIO B HEKOTOPBIX 3ajadax. Ha MOMeHT HamnmcaHus KHUru, B Poc-
cun — Y3JIII navasu nosiByisithest B gokymenTax Hauntaast ¢ [OCT TEC
62606-2016, koTopblit siBJisieTcst nepeBosiom crangapra MIK 62606. Coob-
CTBEHHO, CTaHIAPT He TOJILKO OIpejelsieT TpebyeMble XapaKTepUCTUKI
V3II v MmeToauKy TeCTUPOBAHMS, HO M, HAKOHEI], CAMO Ha3BAHWUE TOTO
tuna ycrpoitcts — Y311

Kyna BraogaTs?

V3III me camocrogTesbHOE YCTPOUCTBO — ODBIYHO OHO Tpedyer OT-
JIEJTBHOTO aBTOMATHYECKOTO BBIKJIIOUaTE . [Ipon3BonuTein B IOroHe 3a
HAIMAMU KOIIEJIbKAMHI U KOMIIAKTHOCTBIO MOTyT coBMeraTh ¥ 3 /111 ¢ aB-
TOMATHYECKUM BBIKJIIOUATEIEM — TAKOW THOPUJT y?Ke MOYKHO UCIIOJIH30-
BaTh CAMOCTOATENbHO. [IpH NCIOIBb30BaAHNN HECKOJIBKUX THUIIOB YCTPOHCTB
BAIUTHI, MOCIEI0BATEILHOCTh COEJIMHEHUsI HE BIIUAET Ha paboToCmocob-
HOCTH YCTPONCTB, HO YYUTHIBAs BO3MOXKHOE BJIUSHWE WHJLYKTHBHOCTH
rparcdopmaropa B Y30 Ha ayBcTBUTEbHOCTD, Y 311 Kemarenbro ycra-
HapmBaTh mocie Y 30.

Ob6parure BHUMaHUE, y HEKOTOPBIX Mozesteit Y 3111 BBox cnemnan cru-
3y, IPUYIEM 3TO HE TPUILYPHh Pa3pabOTINKOB, U BCTPEYACTCS U Y UMEHU-
TBIX 3AIMaIHBIX MPOU3BoAUTENeH. ¢l yBepeH, KOHCTPYKTOPBI JI0 TOCJIE/ -
HETO CTapaJjiCh CJeJaTh BCE, KAK BCE TPUBBIKJIU, HO YTO-TO TOMEIIAJIO.

TunoBas cxema Bryodenns ¥ 311 uzobpakena na pucynre 60.
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HekoTopble mogenu Y3 nMmetoT BbIXO CBEPXY
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Pucynok 60 Cxema rinioyenust ¥ 3/II1. Yeranoska Y30 He obsi3aTesbia. BHuMaTeIbHO
usyunre mokyMmentanuio, ¥Y3II MoryT uMers BBOI Kak CHU3Y, Tak u cBepxy. PasupoBka
V3IT u Y30 0661900 0003HAUEHA HA KOPILyCe.

Harpy3ka
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YVauTbiBas HEHYJIEBYIO BEPOSTHOCTD JIO2KHBIX CPAOATHIBAHUI, UMEET CMBICJT
HCIT0JIB30BaTh HeCKOJIBKO Y 3/1I1 u pa3nes s TUHUY 110 TUILY HATPY3KH —
YCJIOBHO, CTAI[MOHAPHBIE U IIEpEMEHHbIE. B cTanmnoHapHble BKIIIOUYUTD 110~
Tpeburesnn, TpoduIb TOTPEOSIEHNS TOKA KOTOPBIX HE MEHSIETCS TOJAMU —
HACOCBHI IIUPKY SN, XOJIOINIbHIKN, BEeHTUIAINSA 1 T.11. BHe3amHoe cpa-
6arpiBanue Y311 wa Takoit rpytie, ckopee Bcero, Oy1eT CUTHAJTU3UPO-
BaTh O peajibHOI mpobseme. B mepemennbie cTouT OTHECTH BCE PO3ETKH,
B KOTOPBI€ BTBHIKAIOT IOCTOSHHO 4TO IOMAJI0 — OJIEHIEPHI, YAHIKY, [bI-
secocsl, ocgerrenue u T.1. CpabareiBanue Y3111 Ha TOM JTHHIM TOJTZKHO
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HaCTOPaXKUBATh, HO €0 3HAYUTEILHO IIPOIIE CBI3aTh C HOBBIM IIPUOOPOM
B CETH.

B wupmeanbHOM MEUpe, KOHEYHO 2Ke, KaxKJasg CPYIIIa PO3ETOK HMEET
CBOIO JinHUIO, cBoil aBromar u ¥Y3/Il, HO yuuThIBasi IEHbI U CpeIHUE
zapiuiarel — 310 MedTa. Ho ogro Y3/IIT Ha 1esiblil YaCTHBINA TOM MOXKET
CO3/aTh MHOTO MPOOJIEM: KaK B CIydae ero cpabaTbIBAHUS UCKATb Me-
cro npobjiembr? [loaroMy XOTh KakKoe-TO pas3jiejieHue Ha I'PYIIIbI CTOUT
[IPEyCMOTPETh.

Ot enpHOM 0cTOpOXKHOCTU Tpebyer ucoJib3oBanue Y3111 Ha jimHMI-
SIX C BAXKHBIMM HAIPy3KaMU, OTKJIFOYEHEe KOTOPBIX MOXKET HaJIesIaTh Oejl
HE MEHBIIUX, YeM JyroBoiil nmpoboii. IlupKysimoHHbIE HACOCHI, CETEBbIE
KOMMYTaTOpPbl U T.II. Bojiee TOro, B craHiapTax sIBHO 3allPeliatoT UC-
nosb3oBarhk Y311 mjist HeKOTOpBIX OTPEOuTE Iell, HATPUMED C Alllapa-
TAMU UCKYCCTBEHHON BEHTUJIAINN JIETKUX.

Uckput y cocena, a OTKJIIOYaeTCA Y MEHS.

K coxanenuto, Takoe Bo3moxkHO ¢ HekadecTBeHHbIME Y 3/III. XoTb
V3II ananmmsupyer TOK HATPY3KH, U, KA3aJIOCh ObI, OHO JOJI?KHO OBITH
CJIETIO KO BCEMY, YTO IIPOUCXOJUT JI0 HETO, BO3MOXKHO OIUCAHHOE B 3ar0-
JIOBKE sBjieHne. JIuHuum ssiekTporepensad — HEUTEATbHBIA NCTOYHUK TO-
Ka, u 00JIAJAl0T BHYTPEHHUM CONPOTHBIeHHEM. [losToMy HA IMHHBIX
JINHUAAX MCKPEHUE MOIIHOW HAIDY3KM BBI3OBET 3aMeTHbIe KOJIeOaHus Ha-
[psA’KEHUS TUTAHUS, ITO, B CBOIO OY€PEb, BEI30BET KOJIEDAHUS TOKA I10-
Tpebiienns (BeCbMa COJIMIHBIE, €CIM HArDY3Ka HeJHMHeliHas). DTo Ha3bl-
BaeTCs IEPEKPECTHBIMU IIOMeXaMu. Pa3zpaboTduKy NPUHUMAIOT MEPHI, I
Pa3/IMYHBIMY IPUEMAME CHUYKAIOT YYBCTBUTEJBHOCTH K IEPEKPECTHBIM
noMexaM C IIepeMeHHbIM YCIIEXOM.

Omno cpaborajio — majibiire 94To?

Hageproe, camblit nuHTEpECHBIH Boripoc. f yBepeH, mpu cpabaThbIBAHUN
3aIUTHL OOJIBITMHCTBO JIFOJIEH TPOCTO MORIET M BKJIIOYAT BCE 0OPATHO,
HE TIONBITABIINCH Pa3obpaThes B npuannax. Ho Mbl xKe He Takue?)
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Ecim cpaboraso Y3/l — 3nHaunt, Oblaa Olpele/ieHHAs TPUYUHA,
JIOXKHAsI UJIU HET, U YKeJIATeJIbHO MONBITAThCS €€ HaiiTu. 3ajjada yrpola-
ercsi, ecyin ipu Bryrouernu Y 3111 cHOBa oTKIIFOUMTCSI, 3HAYUT, ITPODJIE-
Ma ycroiiunBa. Vcnosnb3yst aBTOMATHYECKUE BBIKJIIOYATENHN (Telephb Bbl
TOHMMAEeTe, YTO YeM JieTajibHee ObLIu pa30uThl IOTPEOUTEN Ha TPYIIITHI
~ TeM IIPOIIE UCKATh IpobJeMy?), HOC/IeNI0BATEIbHO BKJIIOYAEM I'DYII-
nbl. Keim npu mopkroueHnr odepesiHoON TpyInbl, Hampumep, "rapax",
VY3II croBa cpabaTbiBaeT — HAYMHAEM UCKATH pobsemy yxke Ttam. [lo-
HCK HEHCIPABHOCTH MOYKET OBITH HYIHBIM, HO, B OOIIEM-TO, OH HUYEM He
OTJIMYIAETCHA OT MOUCKA IMPUINH CPAOATHIBAHUSA JIIOOOTO APYTOTO YCTPOii-
crBa 3amuThl, Hanpumep Y 30.

Ecmm npu Braouennn Y3111 moBTOpHOrO OTKJ/IIOUEHUS] HE ITPOUC-
XOIUT, JOCTATOYHO IIPOBECTH MPOMUIAKTAIECKUN OCMOTD: BCE JIH PO-
3€TKHU TEJIbI, HET JIN OILIABJIEHUN U moTeMHeHui Ha miactuke.”! Moxuo
BKJIIOYUTD HANPsZKEeHWe 00paTHO W BHUMATEIHHO MOCIYIIATh — ILIOXOH
KOHTaKT WHOTJA CJIBIIIHO TI0 XapaKTePHOMY I'yJIeHuI0 u "mKkBopuanuio”,
Tpecky. IIpoBeauTe 0cMOTP THOKUX IMIHYPOB M MEPEHOCOK HA MIPEIMET TI0-
BPEXKJICHUN M30JIAIuu. JacTo »KUJIbI IIEPEIAMBIBAIOTCS B MECTe n3ruda
CETeBOro IIHypa IpHU BXoze B Kopiyc. s BoisiBienus: storo medekra
Yy BKJIIOYEHHOT'O yCTPOMCTBA JesaloT 2-3 meperuda IIHypOM IO KPYyTy.
YV CerpoiicTBO IPH 3TOM JIOJIZKHO CTabuIbHO pabdorars. Eciau mpu neperun-
6ax HAIPUMED JIEKTPO/IPESIb IEPTAETCs U 3aUKAETCH, TO IIHYD IPUIETCS
obpe3aTh HUXKE AedeKTa 1 MOAKIIOIUTH 3aHOBO.

Tenepp odeBuHO: UeM OOJiee PA3BUTO JIE€JIEHHE HA TPYIIIBI OTPE-
buTeseil, TeM MeHbIE PAbOTHI O JOKam3aruu npodsembl. OmgHO €510
posouTh ocmorp BCEN snextpukn moma, Tak xkax Y3/ oqro, u apy-
roe JIeJI0 MPOBOJUTH OCMOTD JIETCKON KOMHATHI, ecu cpaboraso Y 311
HA JIETCKYIO.

Kam,aylo BUWIKY HY?KHO BBIHYTb U3 PO3E€TKU U OCMOTPETb. le/l Harpese IJIaCTUK BOKPYT

KOHTaKTa MEHdAET IBET
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Emé dyuknuu, mpuyém 6eciyiaTHoO

Ecm Y311 umeer B cBoéM cocTaBe JOBOJBHO MPOJABUHYTHIE DJIEK-
TpoHHbIe "MO3r" 7S BBITIOJHEHUsSI OCHOBHOU (DYHKIMM, TO ITOYEMY ObI
He 100aBUTH emé (QYHKIWI ¢ MAHAMAJbHBIMA W3MEHEHUSIMU 2Keyre3a’
ITouru Bce oredecrBennnvie Y311, uTo s1 TecTupoBas, UMEIOT (DYHKIUIO
BAIUTHI OT MPEBBINICHUS HATPSIKEHUA — €CJIU HAMPSKEHNE B CETH TIO-
BBICUTCS BBIIE HOPMATUBHOIO, HAIPUMED, U3-3a OTBauBIIerocs "Hyrs"
npusereso ve 230 B, a Bce 400 B, To Y3/III Takke MTATHO OTKJIIOIUTCS.
VBBI, KOTJIa HATIPSI?KEHNE TPUIAET B HOPMY — OHO OOPATHO HE BKJIIOUUTCS
n3-3a MeXaHu3Ma CBOOOTHOTO pacIerieHusd. TakuM 06pa3oM, UCIOIb30-
BaHue HeKOTOpBIX Mojeseit Y3Il mo3BossieT moyIuTh JOMOJTHUTE b
HYTO 3aIlUTy OT OOpbIBA HYJIs IMpakTudecku jJapoM. OrOBOPKHU: aBTOMA-
THYECKOT'0 TIOBTOPHOT'O BKJII0YeHus He npeycMoTpeno I'OCTom — kora
HAIPsIY)KEHNe HOPMAaJIM3yeTCsl, aBTOMATUIECKH HIYero He BKIIIOUYNTC. 3a-
IUTHI OT MOHWXKEHHOTO HanpsikeHus y muorux mozeneit Y311 roxe
HET.

Omno emé u camorecTupyercs?!

Ha, ecnu mpucMOTpeThCS K paciImdpOBKe MOKa3aHUN WHIUKATOPOB
va dacame Y3/III, To moxuo yeumers Bapuant "Y3/II nencrnpasuo".
YCTpo#CTBO COMEPKUT B CBOEM COCTABE JIOMOJTHUTEIBHBIE TIEITH, TIO3BOJIS-
OIIUE TTOJATH HA BXOJT caMOMy cebe 0Opa3IoBbIil CUIHAJ U Y 0CTOBEPUTH-
Csl, 9TO CUTHAJ BOCIIPUHUMAETCS Kak IMoJioKeHo. [Ipu asToM mpoBepseTcs
WCIPABHOCTH AHAJIOIOBON YacTw mpubOpa, HO HE MPOBEPSETCS WCIPAB-
HOCTb MEXAHW3Ma PACIEIUICHNs, 9TO Obl MPUBEJIO K CAMOOTKJIIOUEHHUIO,
9TO HEIIPOCTUTEJIBHO.

Kpuruka

st OO bEKTUBHOCTU CTOUT CKA3aTh, UTO Y MMOBCEMECTHOTO HUCIIOJIb30-
pauusi Y3/II ectb u kpuruku. Hanbosiee BECOMBIM SIBJISIETCST ApTyMEHT,
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9TO POJIb JYTOBOIO MPODOO0si, KAK MEPBOIPUYUHBI [T0XKAPa, HEOIHO3HAU-
Ha. [Ipu Harpepe NMPOBOIHUKOB OT IEPEIPY3KHU 10 TOKY JyTOBOil Mpoboii
obpasyercs Ha TO3JHUX CTAAUSIX ILIABJIEHUS TOKOIPOBOJISIIEN YKUJIbI,
KOTJIa, M30JISIIMsI OT HAPEBa BOBCIO yiKe JbIiMuTCs u crekaer. Cpabarbl-
Baunue Y3/III B TakoMm ciydae yzke HOXKap MOXKET HE MPEIOTBPATUTH.
Ocragrcst OTKPBITBIM BOIIPOC, 9TO SIBJISIETCS] OCHOBHON TPUYMHON MOXKa-
pa: BO3ropaHue OT Ieperpy3ku (KOTOPOe JIOJIKHbBI IPEIOTBPATUTE ABTO-
MATUYECKUE BLIKJIOUATEIM U IPEJIOXPAHUTEIIN ), UM BCE-TAKKU JyTOBOM
1po0oii.

Moé muenme miuntocrpupyercs: ¢ppasoir "Eciu Bbl bITaeTECh aBTOMA-
TU3UPOBATH DAp/IaK — BbI IIOJIyYaeTe aBTOMATH3NPOBaHHbIM bapaak". Ec-
JIA 3JIEKTPOXO3ICTBO HAXOMUTCHA B COCTOSIHUM, KOT/Ia IIPOBOJIA BHIBAJIU-
Baorca u3 Kiemm, 1o Y31 ne craner namareeit (xorsa HaBepHsika Oy ieT
[TOCTOSIHHO CpabAThIBATH W HEPBUPOBATDH JIEKTPUKOB, U, BO3MOXKHO, 3a-
cTaBuT HajiTu npobsiemubie MecTa). MHOrME y2Ke IPUBLIYHBIE HAM MEpPbI
6e301acHOCTH, BPOJE PEMHE B aBTOMOOUJIE, TOXKE BHEIAPSIINCH CO CKPHU-
IIOM U HaXOJWJIU CBOMX KPUTHUKOB, BECbMa YOEIUTEJIHHO BBICKA3LIBAB-
NIMXCS B HEHY?KHOCTHU U U30LITOYHOCTH TakuX Mep :) Eciu noBcemecrnoe
BHeapenne Y30 00bEKTUBHO CHU3UJIO KOJMIECTBO CMEPTEH OT mmopake-
HUSI 9JIEKTPUIECKIM TOKOM, OY/1eM HaJesThCs, 9TO MUPOKOE BHEIPEHUE
V311 Kak-TO yMEHBIIUT CTATHCTUKY MOXKAPOB MO IMPUINHE HEUCIIPAB-
HOCTH 3JIEKTPOIIPOBOIKH.

Bupouewm, mmaHOEe MHEHIE KAKOTO-TO ABTOPa B MHTEPHETE HE OTMEHS-
€T HOPMATHBHBIX TPeOOBaHUIA.

Tector Y31

Ilo moeit mpocbbe TTPOU3BOAUTENN TPUCTATN MHE Ha PACTEPIAHUE
cBou mogesn Y3AIL, u B 2021 roay s mpoTecTHpOBajl BCE JIOCTYIHBIE
B 2021 romy oreuectBennbie Y311, o pesysibprarax mojenusics B my0su-
Kalliy Ha CBOEM caiite. ¢l Halle0Ch, 4TO KHUTA OYIeT OCTABATHCS aKTY-
AJIBHOW JIOJIbIIE, Y€M OJIHA W3 CTATell, XOTh U COCTABJIEHHBIX C JTFOOOBBIO,
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IIO3TOMY HMTOTOB 3JIECh HE MPUBOXKY, YCTPONCTBA MOCTOAHHO JOpabATHI-
BatoTcs. T'eM He MeHee, CTOUT yIOMsAHYTh, 4TO B 2021 ro/y HEKOTOpbIE
OTeYeCTBEHHBIE TIPOU3BOIUTENN BBIIIYCKAIOT BIOJHE Ka4eCTBEHHBIN ITPO-
nykr. TlomnepKum oTe9ecTBEHHOE TPOU3BOICTBO!:)
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Tepmounduramoproie HAKACTKU.

9 TepmomHankKaTOpHbIE HAKJIEHKU.

Bo3MOXKHO, BBI CJBIIANNA IYTKY OT JEKTPOHIIUKOB " DJIEKTPOHUKA
— Hayka o0 KoHTakTax". JleficrBurebHO, 6OJIBIIOE KOTMIECTBO HEUCTIPAB-
HOCTEl CBSI3aHO C T€M, YTO HAPYIIEH KOHTAKT I'JIe-TO B padbéme, niu 06-
pPa3oBaJIach TPENUHA B Maiike, U3-3a 4ero ycrpoiicreo ue paboraer. Ho
9JIEKTPOHINUKY HE OJIUNHOKH, TJIOXOH KOHTAKT B SHEPTETUKE, TJ€ TOKU U
HAIPsiKeHUsl GOJIbIINe, caM O cebe JIACT 3HATH MOBBIIIEHHBIM HAIPEBOM.
S1 yBepeH, 4To 11060i MO YUTaTENb, JaXKe HE Oyydn CBI3aHHBIM C TE€X-
HUKOM, XOTh pa3 B YKU3HU BUJIEJI OIJIABUBIIAICA OOyTJIEHHBIH KOHTAKT.

[loBblmeHHbIi HAIPEB JIIOOOTO COEMHEHNS IPOBOJIHUKOB, KPOME CJIy-
4JaeB, KOI'JIa 3TO 3apaHee IIpejlyCMOTPEeHO, IIpexK/ie BCero JIecTByeT pas-
DPYIIUTEIBHO HA n30/AnMi0. Kcaum HAarpeB OyleT Ype3MepHBIM, TO BO3-
MOYKHO 00pa30BaHMe JIEKTPUIECKOI JyTH C BO3TOPAHUEM TOI'O, YTO OKa-
xxercd pagoM. K caacTeio, yesroBedecTBO OBICTPO JIe1aeT BBIBO/IBI, II0ITO-
My Ha CErOJIHAIIHUN JIEHb BO BCEX CTPaHaX MUpAa JIEeUCTBYIOT CTaHJap-
TBHI PA3HOHN CTENEHU CTPOTOCTU Ha, JIEKTPpUIEcKoe obopypoBanue. B Tom
quCJIe PErJIAMEHTUPYETCS CTEEHb I'OPI0YECTH KOPILYCOB 3JIEKTPUIECKUX
puOOPOB, W30JISIIIUH IIPOBOIHUKOB, JIa ¥ CAMHU IIATHI YAIIE BCETO JIEJIAI0T
U3 MeTaJljIa, YTO JIOKAJU3YeT HENPUATHOCTH OT PACKAJIEHHBIX JIOKPACHA
KouTakToB. Ha pucynke 61 nmemormBaTope HUXKE KaK pa3 OTJIUYHO BUJTHO
IIOCJIEICTBUS HArPEBa.

BoJiee Toro, mpakTudecku st BCEX OCTAJBHBIX IIPUYHUH IOSBJIEHUA
HeXKeJIaTeJIbHOI'O HaIrpeBa B 3JIEKTPUYECKO IIeNN y2Ke NPUILyMaHbl yCTPOR-
CTBa 3aIIUTHI, ¢ KOTOPBIMU BbI IIO3HAKOMUJIUCH B IIPEABLIYIIUX IJIaBaX.
Tospko HarpeBaroIyecss KOHTAKTHI /10 HEJIABHETO BPEMEHU He MMEJIH CBO-
UX YCTPOHCTB BBISBJICHUS U 3aIIUTHI. A 3HAYUT, 3alUTA CTPOUIACH [AC-
CUBHO, HE Ha BBISIBJICHUU IPODJEMHBIX KOHTAKTOB, a Ha JIOKAJIU3AIMN
HOCJIEJCTBUN UX MOABJICHUSA — BO3LYIIHBIX 3a30paxX, HEroproveil U30JId-
IUM, METaJINYeCKAX IUTax U T.1.
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CypOBBbIil POCCUHCKHI CBETOANO/
CUrHanM3upyeT O NEerkon neperpyske

Pucynok 61 Ilonyssipusiii remorusaTop u3 naTepHeTa. ABTOp (hoTorpadun Hen3BecTeH.

[Touemy KOHTAKTBHI CTAHOBATCS IJIOXUMHU U 3aUeM
3a HUMH HAOJIIOIATH

IIpobsieme mostyueHnsi HATEKHOTO JIEKTPUIECKOTO COEIUHEHUS IIPO-
BOJIHUKOB TIOCBAIIEHO OTPOMHOE KOJIMYECTBO HAYIHBIX pabor. VI MoxkHO

CKa3aTb TOJBKO TO, YTO Ha,ZLé)KHbIMI/I ABJIAIOTCA TOJIBKO Hepa?)’béMH])Ie
COeIMHEHUA, KOrJa IIPOBOAHUKN COCAMHEHLI HAaMEPTBO OHpeCCOBKOﬁ nin
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CBapKoit, 0bpadys MoHOIUT. JI00asg TeXHUKA U WH2KEHEPHbIE KOMMYHU-
KAl WHOTJIa TPEOYIOT PEMOHTA U OOCJIYKUBAHUSA, TIO9TOMY BBIHY 2K ICH-
HO TIPUMEHSTIOTCSI Pa3bEéMHbIe coenubenusi. He Oyernsb ke OTIuInBaTh,
a 3aTeM IIPUBAPUBATEL OAPaXJIAIINI BRIK/IIOUYATEb. U Takune coeqHeHnst
WHOT /I, JIOCTABJISIIOT ITPOOJIEMbI — KOHTAKT MOXKET YXYJIIATHCS, U TOTIa
TOK, MTPOTEKAad Yepe3 Hero, MPUBOJUT K MOBBINIEHHOMY HarpeBy. lym-
TeJIbHBIH HEOOJIBINON HAIPEB YCKOPSET CTApEHWe W30JSIuu. BoJbiroit
HarpeB MOXKeT BbI3BATh ILJIABJICHUE IIPOBOLHUKE C 3aKUATAHUEM 3JICKTPU-
geckoit myru. JIroboe u3 mocjeCcTBU ITOrO HEXKEIATETHFHO — KAK OXKAD
B IIUTOBO#, TAK M MPOCTO OTKJIIOYEHNE KPUTHIECKOTO 0DOPYIOBAHUS.

IIpousBoauTe/ N BCAIECKU CTAPAIOTCS YJIYUINIATH CUTYAIUIO, UCTIOThb-
3y pas3Hble BAILI IOKPBLITUM, HACEUEK, IIPUKUMHBIX IIPY2KUH U IIPOYUX
YXUINPEHUI, HO Ha CeTONHA CUTYyallls TaKOBAa:

1. Marxe wj1ea/ibHO BBIIOJHEHHOE COE/IMHEHNE C CODJIIO/IEHUEM BCEX TeX-
HOJIOTUYIECKUX TPEDOBAHUWII CO BPEMEHEM MOYKET YXYIIIUTHCS, B CHU-
JIy arpecCUBHOCTHU CPeIbl WM BHYTPEHHUX MPUYNH, BPOJIE O3y Ue-
cru Metasuia. Ctporoe cobtoieHne TpeOOBaHU K KAYeCTBY MOHTAXKA
YMEHBIIIAET, HO HE UCK/II0YAET TaKyI0 OMACHOCTD.

2. Perynapmoe n3aMenenne TeMepaTypbl COeIMHEHNs YCKOPSIET IPOIec-
cbl merpagamnun. He BaXKHO, MEHSIETCsT JI TEMITEpaTypa OT U3MEHEHM
[IOTOJbI WM M3-38 KPATKOBPEMEHHOI'O IIPOTEKAHUSA OOJIBIIUX TOKOB.
[TosToMy 3JIEKTPOXO3SHCTBO BHE OTAILIMBAEMBIX IIOMEIIEHUH TpedyeT
0COOEHHOTO BHUMAHMUSI.

3. Ilpormecc narpeBa 00Ja1aeT MOJIOKUTEIBHON 0OpaTHON CBA3b0. To
€CTh, OT HAIPEBa METAJUI OKUCJISIETCS, OT TOTO IIEPEXOTHOE COMPO-
THUBJIEHUE BO3DACTAET, M3-38 ITOIO HATPEB YCUJIMBAETCs, U TaK 110 Ha-
pacraroreii. 3HaYUT ecyu ObLT HANPEB , KOHTAKT CO BpeMeHeM Oyier
TOJIBKO YXY/IIATHCS.

4. B 3aBuUCHMOCTH OT HArPy3KU 000PYIOBAHUSI, MATEPUAJIOB, KOHCTPYK-
MU KOHTAKTa IPOIECC MPEBPAIEHUs TPOCTO HATPEBAIOIIEroCs CO-
eJIMHeHsl B OPBI3TaloNyo PACILIABIEHHBIM METAJIIOM JIEKTPUIECKY IO
JIyTYy MOYKET 3aHUMATbh OT YaCOB JI0 HECKOJbKUX JIET.
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BriBos /10BOSIBHO TIPpOCTO — B 1UTE JiT0O0E M3 COEIMHEHUI MOYKET
CTaTh ILJIOXUM, ¥ OHO HAYHET BBIIABATH ceOsT HEOOJIBIITUM HAIpPeBOM. Eic-
JIM 3TO HE 3aMETUTh BOBPEMSI, CO BPEMEHEM CHUTyallsl CTAHET TOJIBKO
XyXKe U CcoeluHeHue Oyjer rperbes cusibHee. CHJIBHBIN HADEB MOXKeT
3aKOHYHUTHCA WM PA3pyIIEHUEM [ENU C IMOCJIEIYIONMM PEMOHTOM, WJIN
TOKapPOM.

,HJ'IH CBOEBPEMEHHOT'O BbIABJICHUA HpO6J’IeMHI)IX KOHTaKTOB B 9JIEKTPpU-
YECKUX CEeTAX N O60py,ﬂOBaHI/II/I €CTb perjiaMeHT — peI‘yJIHpHBIfI OCMOTp,
nHOorJ1a C HpOBepKOfI MOMEHTOB 3aTdA>KKHN BCEX COG,ZLI/IHGHI/IIU/I. ECJII/I npu
0CMOTpe OYJIET BBISIBJIEHO TOJ03PUTEIBHOE COEINHEHNE, TO MOYKHO MPO-
BeCTHU ero HpO(bI/IJIaKTI/IKy ,HO HaCTYIIJICHHUS JOPOTUX U OITaCHBIX ITOJIOMOK
C OILIABJIEHMEM W JIEKTPUUIECKON JyToii. B 3aBucumocTu or 060pymoBa-
HUA 1N O6’]3€KTa NEPUOIUIHOCTb OCMOTPpA MOZKET MCHATHCA, HO 9aCTO HE
pexe 2 pa3 B rog. OcMorp 9acTto npoBoauTcs 6€3 OTKJIIUeHUsT 000py-
JIOBaHUS, HO C COOJIIOJEHWEM IIOJIOXKEHHBIX IpefocTopoxkuocteit. Ecan
HE BepHUTE aBTOPY — IOCJIyHIaiiTe BAIIero CTOMAaTOJIOra, OH IOJITBEPINT:
IpOoUIAKTUKA BCETA JEIIeBJIe PEMOHTA.

YeoBeueckuit pakTop

Kak BooOIIie MOXKHO yBUIETH ILJIOXON KOHTAKT, HAIPEBAIOIIUIICSA Bpe-
Ms oT Bpemeru! OIBITHBIA JIEKTPUK MOXKET YBUJETh 9TO 10 XapaKTep-
HBIM UMEHUSIM IIBETa U30JISIUN OT HArPEBa, M3MEHEHUIO OJIECKa METAJLIA
Kperexa. ¥y HEKOTOPBIX JIIOJEH CO CTaXKeM IOSIBJISIeTCS Y IUBUTEIbHAS
"gyiika", He TOJIBKO 7eKTpuKoB. Hampumep, MHE pacCKasbiBaju PO
COTPYTHUKA IEJUIIOJIO3HO-OyMakHO# (abpuKu, KOTOPBIA MOT HA CIIOP
OTIPENIEJIUTh BJIAXKHOCTb OYMaru ¢ TOYHOCTHIO B HECKOJIBKO IPOIIEHTOB,
IIPOCTO TIOJIOKUB PYKY Ha madky Oymaru. [locie momrBepkieHus Brax-
HOCTH J1abopaTopueil Ha TpudbOope TOBOJBHBIN COTPYIHUK YXOIUI C BbI-
urpbimieM. Ho MBI He MOKEM IMOJIaraThbCs Ha TaKOe IyThE, W3-3a TPY/II-
HOBOCITPOM3BOJINMBIX Pe3yJbTaToB. /la n He Bcerma BHYTPH JIEKTPUTE-
CKHUX IIATOB BCE XOPOIIIO OCBEIIEHO U 9rCTO. HeobX0auMOo UCI0JIb30BaTh

115



Tepmounduramoproie HAKACTKU.

MHCTPYMEHTAJIbHBIE METOJbI, TJe Pe3yJbTal MaJjio 3aBUCAT OT COCTOsI-
HUSI CAMOTO 3JIEKTPHKA, HO 0DecIedanBaeTcs COOIIOAEHNEM OIIPE/IeIEHHBIX
opouenyp.

OHUM W3 TAKUX CIOCODOB SIBJISIETCS TEIJIOBU3MOHHBIA KOHTPOJIb.
Temnosusop — 310 0cobast GoTo/BUIEOKAMEPA, ONITUKA U CEHCOP KOTOPOi
I03BOJIAET €l BUJETh B JJIMHAX BOJIH TOpsjaKa 7-14 MKM, TO €CThb B WH-
dpakpacuoM guanasone. Ha sxpane npubopa Harperbie IpeaMeThl Oy 1y T
BBITJISIZIETH sIpYe, X0JI0/1Hble — TeMHee. Cr1ocob HeBepOsATHO 3 DEeKTUBEH,
cyJUTe caMu, Bbl 0e3 00yJeHUsI M MHCTPYKTarXKa BUJUTE HA PUCYHKe (2
[TO03PUTE/IbHBINA KOHTAKT.

D10 Kak pa3 dororpadust cTeH 1A, KOTOPHIi ST COOPAJT JJIsT UCTIBITAHWIA
HakJieeK u3 ryaBbl. Cpasdy BUJIHO, KaK TENJIOBU30D PACKPACHI B SIPKO-
COJIOMEHHBII 11BeT OObEKTOB, TEMIIEPATYPa KOTOPBIX AHOMAJBHO BBICOKA.
BO3MO)KHa JlazKe aBTOMaTUu3alud — IPOCTO IIOJHUMaTh TPEBOT'Y, €CJIN B
KaJIpe MOSBJISIETCS YTO-TO HATPETOE BBIIIE TIOPOTOBOM TeMIIepaTyphl.

Crocob JaBHO M YCHENTHO UCIOJIB3YEeTCs Ha MTPOU3BOJICTBAX, TIPH 00-
CIIy?KUBAHUU 3/IAHUI, HO ¥ CIOCO0a €CThb CBOM HEJIOCTATKH, U3 HanboJsee
3HAYUTEIbHBIX JBa:

1. TemmoBuzop aTo mryKa moporad. [Iporpecc, Koneuno, IpuBEN K IO-
SIBJICHUIO HEJIOPOTUX OBITOBBIX MoOjeseil, u B Kurae ocBomwm mpons-
BOJICTBO HEKOTOPBIX MOJEJei, HO MpOdecCHoHaAbHbIE TPUOOPHI MO~
MpEXKHEMY YJIOBOJBCTBUE HE U3 JIEMIEBBIX. A Tak KaK TEIJIOBU30D ITO
yCTPOICTBO ZBOMiHOrO Has3Hadenus (yrajairTe, oYeMmy), TO UX IKC-
IIOPT BHUMATEIHBHO KOHTPOJIUPYETCS.

2. TeHJIOBI/I30p IIOKa3bIBa€T TEMIIECPATYPY 3/1€Ch 1 ceityac. ECJII/I KOHTaKT
HarpeBaeTcs TOJIbKO B OIPE/IEJEHHBIE TIEPUO/IbI BpDEMEHU, HAITPUMED,
KOI'JIa BCEe TOTOBAT cebe 0beI, TO MPUIIEIIINA mocae 006ema 3JIEKTPUK
HE yBuauT l'[pO6J'ICM7 TaK KaK KOHTaKT K TOMy BPEMCHHU OCTBIHET.

Bropoii He/1ocTaTOK CYIIECTBEHHO 3aMeJISIET IIPOIECC KOHTPOJIS, BE/Ib
€eCcJi JieJIaTh BCE KaK CJeJyeT, TO Hy?KHO CO3/1aTh B IIelI HArPYy3KYy, II0-
J0XKJIaTh, TTOKA U3MEHUTCS TEeMIEpPATypa, U TOJbKO IOTOM IPOBOJIUTH
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Pucynok 62 ®ororpadus credga Ha Temiopu3op Seek Thermal.
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ocMoTp. U ecitm B HEOOJIBINONH KBapTHPE MOYKHO BKJIIOYUTH O0DOTPEBa-
TeJIb C YalHMKOM, HETOPOIJINBO 3aBapUTh Yail M IOCJIE UJATH OCMaTPU-
BaTh IIPOBOJKY B IIOMCKAX MPOOJEMHBIX DPACIAeYHBIX KOPODOK, TO KakK
OBITH JIEKTPUKY, HAIIPUMED, B IIKOJIE, TJI€ JIMHUY UIYT B KaXK bl KJIaCC
¥ BO BpeMsl YPOKOB IIKOJIbHUKOB OECIIOKOUTD HEJIb3s1?

HaxkJieiiku ¢ maMaThio

Crocobom pemuth pobsieMy OOHAPYKEeHMsT KOHTaKTa, KOTOPBIA Ipe-
ercsl TOJIbKO WHOIJA, & HE B MOMEHT, KOrJa HA HEro CMOTPAT, OyJjer
UCIIOJIb30BAHNE CIIEIUATBLHBIX TEPMOUHIMKATOPHBLIX HakIeeK. Takue Ha-
KJIEHKY HY>KHO PA3MECTUTH PSAJIOM € KAa¥KIbIM KOHTAaKTOM. Eciu xorh pa3
TeMIieparypa MpeBbICHIA TOPOTOBYIO, OHU MEHSIOT 1BeT. Hakieiiku pe-
AJIN3YIOT HA PA3HBIX (DU3UIECKUX MPUHIUIAX, HO HAUOOJIEE MOy ISTPHDI
CTAJI TEPMOUHIUKATODDI IJIABJICHUS.

U nest mocTaTodHo MpocTa — Ha IBETHYIO MOJIJIOYKKY HAHOCUTCS COCTAB
U3 YaCTUYEK JIErKOIJIABKOTO BEIECTBa CO CBA3YIOMMM. Tak Kak cocras
HEOTHOPOJIEH, TO CBET HA I'PAHUIAX YaCTHIEK DPACCEMBAETCS W COCTAB
BBITJISIAT OesibiM. Ecim XoTh pa3 TeMreparypa MpeBbICHIA TEMIIEPaTY-
Dy IJIABJIEHUS, COCTAB ILUIABUTCS, YACTUIHO PACTBOPSIETCS B CBA3YIOIIEM
¥ 3aCTBIBAET IPO3PAYHON MAacCoii, Yepe3 KOTOPYIO IPOCBEYMBAET MO/l
JIOZKKa. MeHHH COCTaB IIOKPBITHA MO2KHO JIOBOJIBHO TOYHO 3a/aTh Te€M-
epaTypy, P KOTOPOi HAKJIeHKa U3MEHUT IIBeT. TaK Kak HMCIIOJIb3yeT-
Csl sIBJIEHUE TLJIaBJIEHMs, TO 9TOT THUIl WHIMKATOPOB TaK ¥ HA3BIBAETCH —
TEepPMOUHIUKATOPHI ILIaBjeHus. Haubosiee OiM3Kasi aHAJIOI WS TPUHITATIA,
JIefiCTBUS TAKUX HAKJIEEK — Caxap, HACBIaHHbIA B Osto1e. OH BBITJIS AT
6eJibIM, HO CTOUT XOTb pPa3 MOJHATHCsI TeMieparype Boime 186 °C, ca-
Xap PaCILIABUTCS W 3aCTHIHET IIPO3PAYHON KApaMeIbio, CKBO3b KOTOPYIO
[IPOCBEYMBAET PUCYHOK OJTIO/IIA. T aKue HaAKJIeHKY BBIILY CKaeT HECKOJIBKO
komnanuii B Mupe. Ha doro 3akazannbie MHOIT OpuTanckue safe connect?
u oreuecrBerrbie LESIV?.

. .
% https:/ /www.safe-connect.co.uk/cable-wrap
26 https:/ /www.lesiv.pro
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Pucynok 63 Hakieiiku — TepMOMHIAMKATOPBI OTEYECTBEHHOIO M OPUTAHCKOIO IIPOU3-
BozicTBa. Temmeparypa cpabarTblBaHus KPYTJbIX OpurTanckux HakjieeK 52°C, HOJIOCKOBBIX
6puranckux 70°C. Y oTedecTBEHHBIX — TOUKH ¢ TeMneparypamu cpabarbiBanus 50°C, 70°C,
80°C, 90°C, 100°C, xkBagparhbie Ha 70°C u 90°C, nonockosbie Ha 90°C. HaGop BO3MOXKHBIX
TEeMIEpaTyp MHIMKATOPOB IIABJICHUS BECbMa IIHPOK, $ BCTPEUYAT BAPHAHTHI HAKJICEK OT
29°C mo 290°C

3/ech s MOry IHOPaJoBATbCs, TaK KakK OT€YeCTBEHHbIE HAKJEHKH (a
LESIV sro, kcraru, damuiug pazpabordrka, xumuk AJiekceil Jlecus)
paboraroT He Xy:Ke UMIOPTHBIX, 1 IpoBepws, Ho mpu 3tom SHAYU-
TEJIBHO pgemesie.?” Tloso3peBato, OnTOBBIE IEHBI y TPOU3BOIUTEEH
3HAYUTEILHO HUXKE.

st mpoBepKY HAKJIEEK s CIejiajl CTeH, M300paskKEHHBIN HA PUCYH-
Ke 64.

Haxueiika L-mark XL 250 p/mr 6e3 HIIC. Hakueiika safe connect 17 dynros 3a 5 mr 6e3
HAaJIOra, 10 KyPCy Ha MOMEHT HOKynku 310 520 py6 3a mryky. Eme 6e3 y4yéra crommocTn
JIOCTABKY U YCJIYI MCbhe KOHTpabamucra
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TepmounduramopHwie HaKAeTKU.

Pucynok 64 ®ororpadusi creHa, B KOTOPOM aBTOP HCIBITHIBAJ HAKJIEHKH.

Bcee nakieliku cTabUIBHO MEHSIOT IBET B paiioHe yKa3aHHOW TeMmIepa-
Typel. Ha pucynke 65 kKojutak m3 KaJIpOB NPOIECCA U3MEHEHUS I[Be-
Ta OTEYECTBEHHON HAKJIEHKH, & HA PUCYHKE 66 mM300parkKEH aHATOTHIHDbIH
IIPOIIECC M3MEHEHUs 1[BeTa OPUTAHCKON HAKJIEHKH.

TepmonnauKaTOPHI MOTYT OBITH HE TOJBKO B (hOPME HAKJIEEK, HO U B
dopMe MIACTUKOBBIX KJIWIIC, 3AIIEIKUBAIONIIXCS Ha IPOBO/I, TAKAE BbI-
myckaer 6puranckas kommanus Safe Connect. [Touemy onn MeHSIOT 11BET
upy HarpeBe (XOTs CaMU, IOXO0XKe, CIeJaHbl Ha TepMoIiacTaproMare!) —
s TOKa He CMOT Pa3obpaThCs, eCau Bbl 3HaeTe — HamumuTe Mue. [Ipn
HarpeBe KJIMIICA MEHSAET IBeT ¢ (puoseroBoro Ha po3osbiii. K coxaste-
HUIO, CTOMMOCTH KJIUIICHI eIé GOJIbIlle CTOMMOCTH HakKJeek, u B Poccun
X OUIMATIHHO HE KYIUTh.

Kampsr Bueozamnucu mporiecca n3MeHeHus IIBeTa N300parkKeHbl HA PU-
cyHKe 68.
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R owwan
EER owwans

Pucynok 65 Ilporecc mamenenus miera HakjIeiiku npu Harpese or KoMmmaxnuu "Tepmo-
sekTpuka.

Pucynok 66 Ilporecc usmenenusi npera HakJelku pu HarpeBe or kKommnanuu '"Safe
Connect".

ITo cexpery ckaxy, 94TO HaKJeHKa COXpaHaeT paboTOCIOCOOHOCTD IPH
pa3pe3aHuu, MO3TOMY JJId PAa3JIMYHBIX IKCIEPUMEHTOB U HCCJIE/IOBAHUI
€€ MOXKHO TIope3aTh Ha MeJIKhe KBaJipaTnku. M, mampumep, mpoBepUTH
KaKHe YaCT! 3JIEKTPOHHOM IJIaThI IIeperpeBaloTca B 3aKPBITOM KOpILyce,
HE WCIIOJIb3YsI MHOTOKAHAJBHBIN perucTpaTop u Kydy Tepmornap. A emié
€€ MOKHO KJIEUTDb Ha KOPIIyCa PEIYyKTOPOB, IMOIIUITHIKOB 1 IpOUeil TeX-
HUKUJ, HE 00S3aTEbHO JEKTPUIECKOH, YTOOBI OTKA3BIBATH B TapAHTHH,
€CJIM U3/leJIie 3JI0CTHO IleperpeBasIn.

IIporiecc BbIIBIEHNSA HAIPEBAIONIUXCS KOHTAKTOB C HUCIIOJIb30BAHUEM
HAaKJIEEK CTAHOBUTCS OYE€HBb IIPOCTBIM — OTKPBHIBAEM IIIUT U BHUMATEIHHO
OCMATPHUBAEM BCE HAKJICHKH, HE TIOMEHsIIa JIN KaKasd U3 HUX mBeT. Ec-
JIM TIOMEHslJIa — IPWHUMAaeM Mepbl K npodmiaktuke. Ecan mur nmeer
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TepmounduramopHwie HaKAeTKU.

Pucynok 67 TepMOMHIMKATOPHBIC IJIACTUKOBBIC KJIUIICHI PA3HBIX Pa3MEPOB OT KOMIIA-
nun Safe Connect

Pucynok 68 Ilporecc uamenenus mpera TepMOUHINKATOPHON KJIUIICHI OT KoMIanuu Safe
Connect.

IPO3pavYHOEe 3AIMUTHOE OrPazKJeHue, TO Jjid TAKOTO OCMOTpa He HYKHO
3BaTh CHEIUAIBHO O0YyIEeHHOI'O 9€JIOBEKA, ITO MOXKET CIIEJIATh JaKe 3aB-
X03, U €CJIU KaKasi-TO U3 HAKJIEEK IIOMEHSJIA I[BET, TO TOIA BBHI3BIBATH
JIEKTPUKA.

Ho ects y HaKJI€EK ONMH CYIIIECTBEHHBIN HEIOCTATOK — OHU a0COJIFOTHO
6ecCITOJIe3HbI, eC/Ii HA HUX HUKTO HE CMOTDHT.
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[Iycturs ras!

HormyctrM, y HAC HCITOIB3YETCS KAKOe-TO CIIIOBOE 000Dy IOBAHUE, OT-
Ka3 KOTOPOT'O IIOBJIEYET IMIPOCTO ACTPOHOMWYECKHU yIepbd, Hampumep,
AT TUTAHUSA OMACHOTO XUMUIECKOro pou3BoicTsa. ObopyroBanue Ha-
TDY?KEHHOE, C BBICOKAM HAIPSKEHHEM U OOJIBIMTUMHU TOKAME, IOITOMY
IIPOTIECCHI JErPAJAIMN TLIOXOr0 KOHTAKTA IPOTEKAIOT BECbMa OBICTPO —
3a CAUTAHbIE HEJE/N, 4 TO U IHA. B TaKOM CiIydae moJaraTbCs Ha perJia-
MEHTHBII OCMOTP HEJIb3sd — IIyTh OT JIETKOI'O HATPEBA J0 IMOJIBIXAIOIIETO
IJIAMEHU C BBICOKOI BEPOSITHOCTHIO MOYKET OBITH IIPON/IEH B IEPHO/T MEXK-
Iy ocMoTpamu. B Takom cirydae BOnpoc: a MOXKHO JI CHEIaTh TaK, YTOObI
HaKJelKa [IPU CPAdAThIBAHANA OT HAI'DEBAa KOHTAKTA MOIJIA 00 3TOM CO-
obmuTs cama? Mozxno!

1o oreuvectBennas cucrema "Tepmocencop". Ilpencrasisier coboit
HaKJIeWKYy, KOTOpas IIPU HATPDEBAHUU BBIIIE TIOPOTOBOI TEMITEPATYPhI Ha~
quHaeT OypPHO BBLIEISATb WHAWKATOPHBIA ra3. B mmuT Takxke MOIKEH
OBITH YCTAHOBJIEH IATYWK, 3aTOYECHHBIN OOHADYKUBATH IOsIBJICHUE Ia3a
n3 HakJielikn. Ha prucynke 69 mokazaHbl HAKJIEHKA W JATIUK, IPUCTIAH-
HBIE 110 MOEI TPOChOE MTPOM3BOIUTEIIEM.

Bcé noy-xay 3akiodaeTcd B MaTEPUAJIE BBIJIEJAIONIETO I'a3 MOJIIMe-
pa. B HéM B MHKAIICYJIMPOBAHHOM COCTOSTHUY 3aKJ04uéH ra3. Cocras rasa
¥ CAMOTO MOJIMMePa TI0100paHbl TaK, YTO IIPU TEMIIEPATYPAX HUZXKE ITOPO-
IOBOI — BbIJIeJIEHUE Ta3a HE3HAYNTE/IBHO. [Ipy MOBBIIIEHNH TeMITEPATY PhI
BBIIIIE TIOPOrOBOIi, HAKJIEKa HAUNHAET [MOTPECKUBATD, & €€ MOBEPXHOCTD
Iy4YUThCA — ODOJIOYKM MUKPOKAIICYJI Pa3phIBAET 3aKJOYEHHBIM B HUX
ra3oM, ¥ OH BBIPBIBAETCS HAPYKY. B KadecTBe MHIMKATOPHOIO ra3a UC-
TOJIb3YeTCsl PA3HOBUIHOCTH (DPEOHA, BPOJE MIUPOKO PA3PEKJIAMUPOBaH-
woro Novec 1230, BbI HaBepHsIKa BUIEIU €r0 B BUICOPOJHMKAX C "CyXoit
Bomoit". OH Heroprouuii, He TOKCHUYHBIN, He BOHIOUW, IPU KOMHATHOM
TeMIepaType KUJIKWA, XUMAIEeCKN He aKTHUBHBINA, JTOCTATOYHO BBICOKO-
MOJIEKYJISIPEH, ITOOBI JIOJIT0 COXPAHSATHCS B IMOJUMEPHBIX KAICYJax, W,
TJIABHOE, B HOPMAJIbHBIX YCJIOBUSX €My HEOTKYyJa B3ATHCS B JIEKTPO-
mure! Bmecre ¢ 060pymoBanreM B IIAT HEOOXOAUMO YCTAHOBUTH JATIHK
rasa, OH [TOCTOSTHHO MOHUTOPUT aTMOC(hEPy BHYTPH IIUTA, U TOJHUMAET
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TepmounduramopHwie HaKAeTKU.

Pucynok 69 T'azosblijessifonine Hakjeiku cucrembl "rTepMoceHCOp" € JATYUKOM Tasa.
Kopmyc garumnka — o6pramerit DIN-Mozyas Ha peiiky.

TPEBOI'Y IIPU MOABJIEHUN (DPEOHA U3 HAKJIEWKH — 3aMBIKAET KOHTAKT U
coOo0IIaeT IO CeTH Ha IyJIbT. UTO JesaTh JAjIbllle — 3aBHCUT OT MECTa
YCTaHOBKHU. ['71e-TO MOKHO IIPOU3BECTH aBAPUHHOE OTKJIIOYUEHHUE, TJE-TO
HaIIPaBHUTh aBapUilHyIo Opuraty Juisd pa3duparebcTBa Ha MecTe. dTOOB
YIPOCTUTD IOUCK CpabOTaBIIEil HAKIEHKN, HA HEHl €CTh TEPMOWH/INKATO-
pBI HArpeBa, Takue ¥Ke, KaK B Pa3Jiesie BbIIIe.
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TepmounduramopHwie HaKAeTKU.

Pucynok 70 TasoBbiiensitomnasi HaKIeHKa
JI0 U TIOCJIe HAr'DeBa.

Ha pucynke 70 uzobpaxkena Ha-
KJIefiKa JI0 U 1ocJe Harpesa. Bbi-
XOJAIINN IIPY Pa3pbIBE MIKPOKAII-
CyJI Ta3 HAPYIIUJI I[EJIOCTHOCTD T10-
JINMEpa, MOITOMY OH CTaJl HEPOB-
HbIM. YTOObI yIIPOCTUTD TIOUCK Ha-
KJIeKH, IIyCTHUBIIEH ra3, Ha Hell
€CTb TEPMOUHIUKATOPHBIE TOUKU.
IIpn ycraHOBKE HaKJIEEK ITU TEP-
MOWH/INKATOPHBIE TOYKH JIOJIZKHBI
ObITH BHJIHBI U IIPUJIEraThb K II0-
BepxHoCcTH.”

Hakeitka comep:kuT JT0BOJIb-
HO MHOT'O (DPEOHA, sT B3BEIITUBAJI €€
JI0 W T[IOCJIe HATPEBA — B MAaJIEHb-
KOH HakJeiike modTtu 1 rpamMM ra-
3a, aro moutu 50% OT Macchl Ha-
kieiiku! a3 xpanurcs B HakJei-

K€ BIOJIHE HQJIEXKHO: Y MEHS OHU IIPOJIeKaJ! TOJM, MPeXkKJe UeM y Me-
HA JONLIN PYKH JI0 UCHBITAHUN W HAIMCAHUS IOCTa, & YIUTBIBAS JIATy
[IPOM3BOJICTBA, HA MOMEHT MOHUX HCIBITAHWN nM ObLIO0 nBa roxa. llpm
HarpeBaHWU OHU C IIOTPECKUBAHUEM BBIJEIUIIN I'a3, UTO YCIENTHO YIy I

JATIUK.

28 B/ B3ATh CITUIIKOM JUTHHHYTO HAKJIGHKY U IPHKJICHTH ¢& 00EPHYB B B CJIOH, TO HAKJIeH-
K& IIyCTUT ra3, HO TEPMOHHIUKATOPHBIE TOUKH MOLYT HE CPabOTaTh, UTO OCAOXKHUT IOUCK

HEUCIIPaBHOCTU.
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Tepmounduramoproie HAKACTKU.

Ha pucynke 71 uzobpaxkén kaap us
BHUJIE0, B KOTOPOM $I TIOTPY2Kal0 HAKJIEHKY
B ropa4yio Bojy. ['a3 Bbizesisiercs 6ypHO.
Bzara makneiika ¢ TemrepaTypoit akTh-
paruu 80 °C.

Tlonygaerca aBTOMATHUYIECKAS CHUCTE-
Ma MOHI/ITOpI/IHFa COCTOAHNA KOHTAKTOB,
UCKJTIOUATOITIAas JejioBevdecknit paktop. Ps-
JIOM C KaXKJIbIM KOHTAKTOM pPa3MenacM
Tra30BBIICSIONIYI0 TEPMOUHIUKATOPHYIO
HaKJIeWKy. BHYTpb muTa ycTraHaB/JImBacM
JaTyuK rasa. Ecim Kakoi-To u3 KOHTaK-
TOB HAYHET HATPEBATHCA — HAKJIEHKA Cpa-
6oTaeT, BBIILYCTUT a3, O 9EM HAM HA IIyJIbT
coobmur maramk. Hy a majbine MOXKHO
[IPUHSATH MEPbBI JI0 HACTYILICHUS] ABAPUH.

Pucynok 71 Boigenenue rasa us
> MaTepuaJia HAKJICHKH TpU HOrpy-
CTaTKH, 9YTO OI'PaHUYIUBAECT €€ IIOBCEMECT-  xenum B rOPSYYI0 BOJY C TEMIIe-
HO€e TIpUMEHeHUe: pPATYPOIl BBIIIIE TEMIIEPATYPHI AKTH-
BaIUH.

Ho y 3TON CHUCTEMBI €CTh CBOU Hea0-

1. Cucrema He paboTaeT B MPOBETPHUBA-
eMbIX muTax. Jlymaro, 09eBHJIHO, UTO €CJIM BEHTUIATOPHI WJIH €CTe-
CTBEHHAs] KOHBEKIMs OyJIyT MOHSTH BO3MyX Yepe3 IUT, TO U WHJIU-
KATOPHBII a3 Oyner yHOCUThCH. VI3-3a 9TOTO €CTh IIaHC, YTO J0CTa-
TOYHAs JJIsi CpabaThIBAHKS JATIYNKA KOHIIEHTPAIUs He HADepETCH.

2. Cpox ciyK0bl HAKJEEK U JATIYUKOB ra3a OUPAHUYEH U 3HAUUTENb-
HO MEHBIIIE, YeM Y TEPMOWHIMKATOPOB, IIPOCTO MEHSIOIMX 1npeT. Tak
9TO 3TO He cucTeMa "MOCTAaBUI U OHA HaBeKW paboraer", 3T0 Kak or-
HETYIINTEb: "TOCTaBUII U Yepe3 N JIeT 10 IIJIaHy 3aMEHUJ Ha HOBBIE" .

3. Ws3-3a HewpeabHOM CEJIEKTUBHOCTH JIATYNKA OH CPADATHIBAET TAKXKE
Ha JIeTy4Yne OpraHuvdecKue COeIMHEHUsI, HalpuMep, OCH3MH, STAHOJ 1
1.7. [losroMmy Ha BpeMs JIAKOKPACOIHBIX PEMOHTHBIX PAbOT CHCTEMY
CcJIe/lyeT BPEMEHHO OTKJIIOYUTD — OyJIeT JIo2KHOoe cpabaTbiBanue. Coot-
BETCTBEHHO OY/IyT MPOOJIEMBI IIPU IKCILIYATAIUX B TIOMEIIEHUAX, T
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Tepmounduramoproie HAKACTKU.

B BO3/LyX MOXKET IOITACTh PA3HOE HEXOPOIIIEE: TapaK, CKJIa ] TOPIOYero
u T.7. B HEKOTOPBIX CIydasx 3TO MOXKHO CKOMIIEHCHPOBATH PabOTOM
CHCTEMBbI U3 HECKOJbKHX JIATIUKOB, HEKOTOPBIE U3 HUX JIOJ?KHBI OBITDH
CHAPYKU IUTA U ONpeAessaTh (pOH, IPUBHECEHHBIN M3BHE.

Kyna n kak 3akperiaTh HAKJIEHKH, 9TOObI BAC He
IIOMUHAJIN JTOOPHIM CJIOBOM KaXKJIbIil pa3

Tyt BCE mPOCTO — KAaK MOYKHO OJIM2Ke K MEeCTy IOTEHIHAIbLHOIO Ha-

rpeBa, yUYUThIBad CJIeILyIoIee:

1.

D710 0ObIYHAsI HAKJEKa, II09TOMY, KakK ¥ Jiobas apyras HakJjeika,
OHA ILJIOXO IIPUKJIEMBAETCS Ha MOPO3€e, & TAKKe HA IPsA3HbIE, XKUPHBIE
noBepxHocTU. [lo9TOMY 2KejaTe/lbHO MOBEPXHOCTD IIPEIBAPUTEHLHO
ouncTUTh. HerroTHbI KOHTAKT C MOBEPXHOCTHIO YBEJUIUBAET TEM-
epaTypy, IIpu KOTOPOU HakJieiika cpaboTaer.

W neanpruoe MecTo it Hakaeiiku B 10-15 MM oT kouTakTa. Terio mpu
HarpeBe OTBOJIUTCS U PACCEMBAETCS METAJLIOM ITPOBOIHUKOB, TIOITO-
My 9eM JaJIbIe OT KOHTAKTAa, TeM OOJIbIIE MEPerai TEMIEPATYPbI.
M3zonamus npoBoioB Takke Xopomuil Teraon3osasaTop. OmxuHapHas
A30/IANHSA TPOBOIA — MaéT npuMepHO 30 Pa3HUIBI TEMIEPATYD MEXK-
Iy TIOBEPXHOCTHIO U Kujtoit. JIBoitHast n3osisanust — OOJIbIIe, PO ITO
CTOUT ITOMHUTb.

Haxkuneiika e mosKHa MeNMaTh OOCTYKUBAHUIO W OJOKHPOBATH J10-
cryn. nade amekTpuk eé obOpBET, a BAC MTOMSIHET JOOPHIM CJIOBOM.

Ha pucynkax 72 u 73 m300parkeHbl HAIJISTHO MECTa, yCTAHOBKU Ha-

KJIECK.

Haxeitku MOXKHO pa3MerniaTh Ha KOPIycax MpuOOpOB, HATPEB KOTO-

PBIX KOCBEHHO TOBOPHUT O mpobjeMax. Hampumep, Kpyriible OpuTaHcKue
HAKJIEHKW IIPEeJIHA3HAYEHbI JIJ1s1 HAKJIENBAHUS HA KOPILYC JIEKTPUIECKOMN
BuIKK (y OPUTAHIIEB OHU ¥AHO CBOEOOPA3HBIE € TIOCKOCTBIO, TJ1e MOXKHO
pasmecTuTh HakJeliky). CpabarbiBanue Hakiedkn Ha 52 °C Ha Kopiyce
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Tepmounduramoproie HAKACTKU.

Bblﬁop MecCTa YCTAaHOBKH TePMOUH/UKATOPHBIX U TEPMOAKTUBUPYEMbIX HaKJ/IeeK
HpeansHo. [TpoBogHuK B 10-15 MM OT MecTa coe/jUHeHuUst
MMeeT TeMIiepaTypy 6/IM3KyI0 K TeMIiepaType KOHTaKTa.

Jonycrumo. M3osauus npoBoga B 10-15 MM ot MecTta
coe/jMHeHus uMeeT Temriepatypy Ha 30-60°C Huxe
TemIiepaTypbl KOHTaKTa.

ITnoxo. Haxneiika 6yzeT Meruath 06CIy>KHUBaHUIO.

ITnoxo. Terio OTBOAUTCS U paccenMBaeTCs XXU/IOM NPoBoJa.

P

Pucynok 72 OnrumasibHble MeCTa ISl PA3MENICHUsT TEPMOHHIUKATOPHBIX HAKJICEK.

BUJIKA TOBOPUT O HarpeBe KOHTAKTOB BUJIKU — & 3HAYUT, TpobJIeMa W B
caMoii BUJIKe, Wi B po3eTKe (a B Bpuranuu emgé u cBoeobpasHast cucremMa
¢ 00'beIMHEHUEM TIPOBOJIKH B KOJIBIO). deM GoJIbIine 6apbepoB MEXK Ly Ha-
KJIEMKOW ¥ KOHTAKTOM, T€M HHKE JIOJIZKHA OBbITH BbIOpPAHA TEMIIEPaTypa
cpabaTbIBAHUSI.

Haponnas cmekaska

B koMmMmenTapusax 1o myOJMKauaMu PO TEPMOUHINKATOPHBIE Ha-
KJIEHKU TIOYTH BCErJA MOABJISAETCS PEJJIOKEHNE UCIOIb30BATh HAKJIEH-
KJ U3 TepMoOyMaru, Ha KOTOPOii rrevaTaioT TukeTku. V1 B camom fere,
IIOKPBITHE TepMOobyMaru objia/iaeT CBOMCTBOM MEHATH IIBET IIPU HAarpe-
Be. Ha pucynke 74 uzobparkén rpaduk u3MeHEeHUs I[BeTa TePMOOyMaru
CZ208 ot komnanuu banruiickast 1eJII0103a IPU HATPEBE.
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ONeKTPOHHbIN apxuB YITITY

TepmounduramopHwie HaKAeTKU.

150°C

DnekTpon3oALys paboTaeT KaK TEIION30/IALKSA, Pa3HHLIA TeMIIepaTyp,
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Pucynok 73 I'paduk 3aBUCHMOCTH TEMIIEPATYPBI
[IOBEPXHOCTH [IPOBOJIA OT PACCTOSHUSL.
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Tepmounduramoproie HAKACTKU.

Nnes xkaxkercs pabodeil, HO IbsIBOJI,
Statle Sensitivity KakK Bcerja, Kpoercs B JieTaJjlsaX:

: e Tepmobymara co BpeMeHEM BBITIBETA~

Z s eT, Bbl 1 CAMU MOIJIM BUJIETh, KaK 4de-
E Zz KM CTAHOBATCH 3a I'OJI-/1Ba €/1Ba YnTa-
5.2 - OeJIbHBI, 0CODEHHO €CJIN XPAHUIIUCH HA

e e cBeTy. A 3HAYNT, KaXK bl TpoduIaKk-
TUYIECKUN OCMOTD IPUBEIET K ILJIAHO-

Temperature
Pucynok 74 TI'paduk saBucumo- BOII 3aMeHe BceX HaKJ/IeekK.
CTH ONTHYECKON IJIOTHOCTH TEPMO-

6ymarun CZ208 mpu Harpese.

e HaxJeiika BbIIIBETAET TPU B3aNMO/IEH-
CTBUH C HEKOTOPBHIMUA XUMUIECKUMU BEIIECTBAMU. | /1e TapanTHsi, 4T0O
HaKJIefiKa He Tpopearnpyer ¢ MIacTH(OUKATOPOM U30JISIIUA U HE TI0-
TepsieT nBer panbine cpoka? COHIE OHU TOXKe He JIIOOIT.

e KiteeBoil cyioif HakjIeeK BecbMa CJIA0bI, OCOOEHHO IIPU TEMIIEPATYPE
60-70 °C. MoxkeT Tak moJIyInThCs, ITO HAKJIEKa OTBAJINTCS PAHBIIIE,
qeM cpaboTaer.

e 11, HakoHell, OCHOBa HakJeliku — Oymara. O6bluHas roprovas OyMara.
B k#aury ne Bormia myOJUKAIs, TAe s CPABHUBAJ TEPMOWHIUKATOP-
Hble HaKJIeliKu. Bpuranckas Hak/Ieiika B KA9eCTBe OCHOBBI JIJIsI TEP-
MOUMHIUKATOPHON MAacChl MCIOJIb3yeT 4épHyro Oymary. OredecTBeH-
Has — BUHWI, KOTJIa & WX MOJPKET, HAIa TOTyXJa, KaK U30JICHTA,
a OpUTaAHCKasi CTaJla UHTEHCUBHO I'OPETh, 9TO s OT HEOXKUJIAHHOCTU
JaKe pacTepsicH.

Tlonygaercst, cX0XKeCcTh TOJBKO BHEITHsA. JIerKOBOit aBTOMOOUIL U
TeJIera TOX0XKHU — UMEIOT TI0 YeThIPe KOJIeca, KATATCs 0 JI0pore, HO UMe-
0T pa3Hble 3a/a91 U BBIIOJJHAIOT UX IIO-Pa3HOMY. I_IOSTOMy7 K COXKa-
JIEHUIO, HAKJIeHKN 13 TepMOoOyMaru He CIIOCOOHBI 3aMEHHTb HAKJIEHKHU C
TEePMOUHINKATOPAMU TLJIABJIEHUSI.

130



ONeKTPOHHbIN apxuB YITITY

TepmounduramopHwie HaKAeTKU.
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Peae xonmpoas nanpastcernus

10 Pese xOHTpOISA HATPAKEHUH

VerpoiicTBa 3auThl U3 TPEILIIYIINX TJIaB OOPOJIUCH C BBIIEJIEHIEM
Tensa TaM, Te 9TO He HyKHO. B 3T0il u cieayiomux riiaBax paccMaTph-
BAIOTCH yCTPOMCTBA MHOT'O HA3HAYEHWS, OHU 3AIMUIIAIOT CETh U HATPY3KY
OT HEKOHIUIIMOHHOTO 3jieKTprdecTBa. V1 Hanbosee BaXKHBIM ABJISETCS Pe-
Jie KOHTPOJIs HAUPsXKEHUsI, KOTopoe okynaercs 3a 1/100 cekyHipl.

Tlouru HaBepHsiKa BaM MOMAAJINCH HOBOCTU C OIUCAHUEM TOT'O, KaK
"M3-3a CKaYKa 3JIEKTPOIHEPIUU Cropesia ObITOBAas TEXHUKA B IMOIbE3IE
muOorosTaxkkn". K cuacTbio, galme Bcero HOBOCTb HE COMEPIKUT UHEPOP-
Malyy O TOYXKape WJIA MOrUDOIINX, HO YOBITKU YACTO MUCUUCIAIOTCI MUJI-
JmoHaMu pyOJei.

Yaire Bcero Bo3mMerenne yObITKOB CO CTOPOHBI BAHOBHOI'O JIUIIA IIPO-
HUCXOJIUT IIOCJIE JIOJITUX W M3MATHIBAIOIINAX IOPUIMYECKUX IIPOIEIYD, U
9aCcTO JTAJIEKO HE IOJIHOCTBIO ITOKPBIBAET MOTEPH MOCTPA/IABIINX.

[Tpupoma mududeckoro "ckaura'

U upana, npu 06pbIiBe HEHTPAIHHOTO IIPOBOIHUKA BO3MOXKHA CUTY-
alys 101 KaproHHBIM Ha3BaHueM '"tiepekoc ¢a3", Korjga HalpsiKeHre B
pozetrke BMecTo 230 B Mo2KeT KaK MOHU3UTHCS, TAK U MOBBICUTHCS BILIOTH
1o 400 B.% ITpuuém, 3T0 HEe KPATKOBPEMEHHBIN BCILJIECK U3-3a II€PEXO0/I-
HBIX TPOIECCOB OT KOMMYTAIIMKA MOIIHBIX HAPY30K, & IJIUTEJbHOE SIB-
JIEHUE, TIPU KOTOPOM HAYMHAET BBIXOJIUTH U3 CTPOsl OBITOBAs TEXHUKA.
Pazbepémcst, orkya 3ot "cKauok" 3jieKTposHepTrun 6epeTCs.

Ucropryaeckn Tak CI0XKUIOCH, YTO B dHEpreTuke obpesia IOIyJIsip-
HOCTh CHCTEMa [IEPEMEHHOr0 TOKa, MMelolast Tpu das3bl. BO3MOXKHBI CH-
CTeMBI ¢ WHBIM KOJUYIECTBOM (Da3, HO UMEHHO TpEéxdasHas CTaja CaMoi
HOIIYJISIPHON B CUJTy CBOMX JOCTOMHCTB. 'eHepaTop (uim TpancdopmaTop

Hanowmuio, 4ro mociefune -HIATH JeT Hama crpana nepexoaut ¢ 220 B ma 230 B, mis
yaudukanuu ¢ esponeiickumu crangapramu. Coorsercrsenno, BMecto 380 B renepn 400 B
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B YucTbix MpyAax Npou3oLuén cKauok
aneKTpoaHepriu. Us-3a aToro B YacTu
AOMOB cropena TexHuka

0H] < [o=] - <]

Toy HeKoTopuix - Teneit

2%
"plﬂ 3ameHe lqu)Ta B MHOr03Ta)XXKe U3 po3eToK @’ "s
nowien AbiM, a B CéMU1 KBapTupax cropena
6biToBAs TeXHUKa. KTO BO3MECTHT yluyep6?

L

B MHOFOKBapTHPHOM
opena 6bIToBas TEXHUKA

B Kasary 1a HOKCHHCKOM CIIYCKe 71om 7, Y KIIBIOB croperta Gitosast
‘TexHuKa. a1MCh 06 MHIIEHTE IORBIIACH B COMMANBHBIX CETHX.

ABTOp B OMYGTHKOBANIION TOCTe HATIMCAT, UTO WHINGIENT Mpousomen 20
(peBpans. Ciavana o BCeX KEAPTDAX HGtan MOPTATh CBET, TIOCTE Wero y
JKHTBIOR CTODEN XOTOTIATHMKI, TeEBU0pH, IAPTAKH, MIKPOBOTHOBKIH,
AGMTIOUKH, AYXOBHIE IIKAb! U APYTIE GHITORSE PUGODH.

fo €« £

I

Pucynok 75 Kosutaxx u3 HOBOCTel MHIMJEHTOB C CrOPEBIIEHl TEXHUKOI.

HA IIOJICTAHIUN) UMEeeT TPU OOMOTKY, Ha KAXKJION U3 KOTOPBIX HABOJUTCS
TOK, KOTOPBIH 1 niepegaércs moTpeduTestio.

Tox HaBoguTCS B 0OMOTKAX ¢ HEOOJIBINON pa3HuIeil BO BpeMenu. s
yI00CTBa 9Ty PA3HUILy BBIPAXKAIOT HE B CEKYHIAX, a KAK BEJUIUHY yIJIa,
re 3a 360 rpajrycoB, WM TOJHBII KPYT, MPUHUMAIOT OJIWH MTEPUOJT TOKA.
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eHepaTOp

Harpyska
L1

L2

400B 4
S - L3

2308

4008

<

120° (2/3) ‘

Pucynok 76 Kosutazxxk u3 HOBOCTeHl MHIIUJEHTOB CO CIOPEBINEil TEXHUKOM.

g esponeiickoit cucrembt ¢ 50 ' 910 cocrasisier 1/50 moito cekyH-
bt wim 20 MuumrcekyH I, IToOb y3HATH HANPsIKEHUE MEXKIY (haszamu,
HAIPSKEHNs HY>KHO BBIITOJTHUTH BEKTOPHOE CJIOXKEHWE 3HAUCHUN HAIPSI-
JKeHHUsI. ITO MOYXKHO CeIaTh rpadudeckn Ha MacimTabHoi bymare, 1ubo
HCITOJIF30BATh TPUTOHOMETPHIO.

MﬂeaﬂbeIM JJI TaKON CUCTEMBI 3JI€KTpOCHa6}KeHI/IH ABJIAETCA TpéX-
dazubIil ToTpeduTeh, HATPUMED, ACHHXPOHHBIN dJ1eKTpoaBurareib. Ou
3a0upaer TOK OT T'€HEepPATOpa MMOPOBHY 10 BceM Tpém dazam, u basaHc
TOKOB He Hapymaercs. Ha KapTuHKe BbIIe TOKA3aHO COeJIMHEHIE TeHepa-
TOpa U HAIPY3KU ¢ HeATpaibabiM npoBoguukoM N ("Hyss" Ha Kapromne
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9JIEKTPUKORB). Ec/im BeJmvmHa HArpy3Ku 110 BCeM TpEéM daszaMm OguHa-
KOBasl, IIPU CJIOYKEHWM BCEX BEKTOPOB HAIIPSXKEHWIl M TOKOB ITOTEHIIU-
ayi Touku N OyJIeT paBHBIM HYJIIO. DTO 9acTO M300parkKarT BEKTOPHOM
JuarpaMme, Ha Heil 9acTo Takyke 0003HAYAI0T TPU BEKTOPA JIMHEHHBIX
HAIPSXKEHUI U PACIIOJIAralOT TaK, YTOOBI ITOJIYYUICST TPEYTOJIbHUK, S 3a-
MEHUJI UX IIYHKTAPOM Ha PUCYHKe 77.

L1l

PucyHok 77 Bekropras nuarpaMma.

Mg ynporneHust u3JI0KeHus OyJeM CIUTaTh, 9YTO ¥ TOKa HET PEAKTHUB-
Hoit coctapisiomeit. Ecan Harpy3ka B I UMeeT 3HAYUTEHHYIO M-
KOCTh WJIM MHAYKTUBHOCTH, HapacTaHNE TOKA HAYWHAET OTCTaBAThb WUJIU
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olnepeXkarb HapacTaHue HanpsieHns (ux dasel pasnuuarTcs). B Gpiry
TO00HBIE OCODEHHOCTH MOXKHO HE yYUTHIBATH, XOTsl JIIOOOW SHEPreThK
PO HUX 3HAET.

VBbI, He Bce orpebutesin Takue yaobubie. [loutn Bce 66ITOBBIE KBap-
TUPHBIE 3JIEKTPOIPUOOPHI KCIIOIL3YIOT JIMIIb OJHY (a3y MepeMeHHOrO
ToKa. B TakoM ciiydae Bcex morpebuTesieil nesisiT Ha TPU IPUMEDPHO PaB-
HBIE 10 MOIIHOCTH I'PYIIbI ¥ MOJKJIIOYAIOT K UCTOYHUKY TOKa. Hampu-
Mep, B MHOIOKBAPTUPHOM JIOME Ha KaXKJIYI0 U3 (pas3 MOIK/II0YaeTCs IPU-
mepHO 1/3 kBaprup, u jyis TpancdopMaTropa Ha MOJACTAHIMNA BECh JOM
- TmpocTo emé oauH Tpéxdasubiii moTpeburesnb. Ho B peampHOCTH HTE-
AJIHOTO DaJIaHCa HATPY30K 110 BCeM TPEM (ha3aMm H0OUTHCsT HEBO3MOXKHO,
[TO9TOMY HEATPAJIbHBIN ITPOBOJHUK HAYMHAET UTPATH BAXKHYIO POJIb — 110
HEMY HAYUHAET MPOTEKATH YPABHUBAIOIIMA TOK, W 4eM OoJbine aucha-
Jrauc moTpebJieHnst TOKOB 10 (haszaM, TeM OOJIbIle yPABHUBAIOIIANA TOK.

Ecin nmorpebureseil JOCTATOYHO MHOTO U OHH PACIpeieseHb! 1o da-
3aM PABHOMEPHO, TO MOXKHO ITOCUUTATH CTATUCTUKY U OOHAPYKUTb, YTO
YPABHUBAIOMIMI TOK 4Yepe3 HYJIEBOH MPOBOJHWK IO BEJUYWHE OOBIYHO
MEHbIIe, YeM TOK JI000H u3 ¢a3. A eciiu MPOBOJIHUK HE HCIIOJIb3YEeTCs
B TIOJTHOM Mepe, TO ero CeYeHre MOXKHO COKPATUTb, COKOHOMUB IEHHBII
MerTajul. B HEKOTOPBIX CTApBIX ITOMaX TaKOe MOYKHO BCTPETUTH — HEl-
TPaJIbHBIN MTPOBOJHUK OT JIOMA JI0 TOJCTAHIIUU UMEET CeYeHUe MEHBIIE,
4yeM Gaszublil (BHYyTPU KBAPTUD OHU OJMHAKOBOIO cevuenus ). U1 aro pabo-
TaJjo, 10 HEeJABHETO BPEMEHHU.

TToBTOPIO OCHOBHYIO MBIC/Ib: B TPEX(A3HBIX CETAX MPHU COATAHCHPO-
BaHHOI HArpyske depe3 Helirpasbhbiii npoBoxuuk ("mysn") TOK K re-
mepartopy orcyrcrByer. Eciim marpysku no dazam He cOaIaHCHPOBAHBI —
TO HEUTPAJHHBIA TPOBOJHUK CTAHOBUTCS KPUTHIECKH BAYKHBIM JIJTsl TIO/T-
JIEPKAHUST PABHOTO HAIPSIXKEHUs M0 (pa3amM, HO TOK Yepe3 HEro 3aMeTHO
MEHBIIe TOKa JII000TO 13 (PA3HBIX MTPOBOIHUKOB.

Tak mouemy ke OTropaeT HOJIb?!

Ectb aBe mpobiieMbr, KOTOpBIE IPUBOIAT K POCTY 3HAUEHUS TOKA €~
pe3 HeiTpaIbHbIil IPOBOJHUK — 3TO CHJIbHAA aCUMMeTPUdA Harpy3Ku, Ha
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KOTOPYIO IIOCMOTPUM YyThb II032KE, U TAPDMOHUKHU TOKAa, KPATHBIE TPEM.
A Tak Kak B CTapbIX CETsIX HEUTPAJIbHBIA U 3AIUTHBIN TPOBOJHUK COB-
Mernenbl (cucrema TN-C), To HUKAKUX yCTPOWCTB 3aIUTHI €10 OT Iepe-
rpy3ku (IPeJIOXPAHUTE)b, ABTOMATHYECKUI BBIKJIIOUATEb) HE YCTAHAB-
JINBAETCsI. DTO U MPUBOJUAT K TOMY, 9TO Yepe3 HEHTPaIbHbIN MPOBOTHIK
HE3aMEUYEHHBIM MOYKET T€UYb TOK CBBIIIIE TIPEIEIBLHO JOIyCTUMOro. A ecyim
10 TIPOBOJHUKY TYJISIOT TOKHA — OH HAIPEBAETCs, U IIPU OOJIBIINX TOKAX
MOZKeT Teperoperhb. Jalrne BCero 3TO MPOUCXOIUT B MECTaX IMOJKJIIOUe-
HUS, IJIOXOH KOHTAaKT TOXKe I'DeeTcd W IOPOK/iaeT HIyTKHU IIPO CYPOBBIit
CBETOMO, V2Ke MOSIBUBIIUICS B KHATe HA pUCyHKe (1.

Otkya 6epyTcsi TADMOHUKY U TIOYEMY OHH IPUBOJSIT K POCTY TOKA
Jepe3 HelTpaJibHbI TpoBOAHUK! Kciin Harpyska HeJMHEHHAs, HAIIPHU-
Mep, B BUJE MMILYJIbCHOI'O OJIOKA MUTAHUsI, TO TOK W3 CETU KAXKJIBIN ITe-
puo, KojiebaHuil Hanpsi2KeHs TOTPeDIIsIeTCsi HEPABHOMEDPHO, 9TO OY€Hb
CIJIBHO UCKayKaeT (pOpMy MUTAONIEr0 HANPszKeHusi. Kciin MoK II0InTh
ocmyiorpad K CeTH, TO BMECTO KPACUBEHBKOW POBHEHBKOW CHHYCOUIBI
MBI MOYKEM yBUJIETh CTPAHHYIO TOPOATYIO KPUBYIO, KaK M300PaKEHHYIO
Ha pucynke 78. Hebosbioe Kom4aecTBO YEPHOI MATEMATHIECKON MATTH
— a mMeHHO, npeobpaszoBanus Pypbe — MO3BOJISLET PA3JIOKUTDL JIOOYIO
[IEPUOINIECKYIO, CKOJIb YIOIHO ropOaTyio, KPUBYIO HA CYMMY IIPOCTBIX
CUHYCOU/T, KOTOPBIE COCTABJIAIOT €& crieKTp. CHHYCOUIbI CIIEKTPA, 9acTO-
Ta KOTOPBIX KPATHA OCHOBHOM, HA3BIBAIOTCS MAPMOHUKAMU. DTy Maruio
MBI YIIOMHUHAJIA B TJIABE PO YCTPONCTBA 3AIMUTHI OT yrOBOIO 1pobost,
pacckasbiBag PO IIOMEXHU OT IIbLIECOCA, UMITYJIbCHBIX OJIOKOB IUTAHUA U
JIyTH, HO He 3aTParuBaju JieTajbHee.

Busino, 9T0 KOPSBYIO MCXOTHYIO KPUBYIO MOYKHO 3aMEHUTH CYMMOIA
npocTeix cunycon. Kaxkmas razopaspsiHas jamIia, CBApOYHBINA amma-
PAT, CBETOJMO/HAS JIAMIIA C UMITYJIBCHBIM JIDA#BEPOM W T.JI. W3-3a CBO-
el HeJTMHEHHOCTH MCKaXKatoT (POPMY CETEBOTO HAIPSIYKEHUSI, ITO MOYKHO
MIPEJICTAaBUTh KaK MPOTEKAHWE TOKOB, YACTOTA KOTOPBIX KPATHO BBIIIE
qacToThl ceTu. U uem cuibHee popMma moTped isieMoro TOKa OTINIaeTCs
OT CHHYCOW/IbI, TEM MOIIHee BKJIAJ] TADMOHUK.
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PI/ICyHOK 78 Tlosicuenue OPpUHIUIIA Pa3JIOZKEeHUd MCXOJJHOI'O
CATHaJIa Ha COCTaBJ/JIAIOINNE TapMOHUKH.
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opwa ToKa B uen,
HCKKeHHAS HETMHEIiHOI Harpy3KOit
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‘TOK COCTONT H3 THX rapMOHHK
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Pesy/IbTar CAOKeHHS TOKOB 10 BCeM TpEM hasam:

VA v

SV

Pucynok 79 IlosicHenue npuHIMNA CJIOKEHWs] TADMOHUK B ODIIEM IIPOBO/IE

Hawubosnee Bpemubr mjig HAC TapMOHWKH, YaCTOTA KOTOPBIX KPATHA
tpéMm — 10 ectb 150 'y, 300 I'p, 450 T'm w 1.1 Ux ocobennocts B
TOM, 9TO OHM CHHXPOHHBI BO BeeX Tpéx dazax! Cmorpure KapTuaky 79

Toku HArpy30K 10 (hasam CKJIAIBIBAIOTCS B ODINE TOUKe, HTOrOBbBIA
CyMMAapHBI TOK 3aBUCUT OT Pa3HUIGI (a3 TOkoB. Ecym cymMMa mepBbIxX
rapMOHUK MOXKET ObITh PABHA HYJIIO, TO CyMMa TOKOB TPEThUX TAPMOHUK
MOXKET OBITh 3HAYUTEJbHA, BElIb WX TOKW CHHXPOHHBI. CKJaIbIBaeTcs
mapaJioKcaabHasd CUTYAallus, KOT/Ia HATPY3KHU 1O TPEM da3aM HIeaabHO
cOaTAHCHPOBAHBI TI0 MOITHOCTH, HO CYMMAPHBIN TOK HYJIEBOI'O ITPOBOJI-
HUKa MOXKEeT OBITh naxke OOJIbIlle, YeM TOK Jjioboit u3 das3! A 3naunt u
€ro HarpeB OT IMPOTEKAIOIIEr0 TOKA.

139



ONeKTPOHHbIN apxuB YITITY

Peane KOHMPOAA HANDAHCEHUA

U=2308 U=2308B U=2308B
IP=3 kBT ZP=6 kBT 2P=10 kBT

—_— L2 =13A
— L1 = 26A
6kB 0,4 kB
—> L3=43A
—_— N=27A

=000

Pucynok 80 Toku B IpOBOJHUKAX [TPH HOPMAJILHON paboTe HEHTPAJILHOTO IIPOBOTHUKA

Paznuuynbie nopMaTuBHBIE TOKYMEHTHI CTPOrO OTPAHMIUBAIOT BETUIUHY
IOMeX ¥ TapMOHUK, CO3JABAEMBIX yCTpOCTBAMHU IpHU paboTe OT IJIeK-
TPOCETH KaK Pa3 B TOM 4HCJE M3-3a ITOH 1pobieMbl. KOHCTPYKTOPBI
BBIHYKJI€HDI JT00ABISATDH B JEKTPOIPUOOPHI (PUIHTPHI, OJOKA KOPPEK-
n Koabdunnenta momuoctu (PFC) aro menaer nx mopoxke, HO nHave
cepTUdUKAIMOHHBIE UCIIbITanus He poiiTu. Ho, yBbI, He Bce TOBaphl BBO-
3ATCS JIETATHHO U HE 38 KaXKJI0# Oy MarKKO# CTOAT peasibHbIe NCIBITAHUSI,
[IO9TOMY HA MMOJIKAX MOYKHO BCTPETHTH Ky4y OJIOKOB ITUTAHWS, 3aPsiTHU-
KOB, JIAMITOY€EK ¥ T. J[. B KOTOPBIX KaK Pa3 JiJisl Y IEIIeBJICHI U BHIKUHY I
stu O6s10ku. Be3 dunbrpa oHO TOXKE paboTaer, HO CO3MAET TPODBJIEMBI C
moMexaMu U TapMOHMKaMu. K c4acTbio, MOKA TAKUX JEIIEBbIX U KPU-
BBIX yCTPOMCTB B OOIIEil Macce HEMHOIO — 3TO HE CO3IAET OILYyTUMBIX
pobJIeM.
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Bropas npuuynHa IIpOTEKaHUd depe3 HeHTpaJIbHBIA IIPOBOJHUK TOKA,
— acUMMeTpUIHada HArpysKa 1o dazam. JJist nocTpanuy mpeIcTaBuM,
YTO y HAC MHOTOKBAPTHUPHBLIA JIOM C TPeMsl MObE3IaMU, U JICKTPUKH
MOJIKJIIOYUIIA KasK bl T0rbe3 ] Ha oaHy ¢da3y. Beepxy HaJ J0MOM TOI-
nucaHa CyMMapHas MOIHOCTh TOTpebuTeel KaxkIoro moabessa. [lpu
TaKON KOH(MUIYpalUU 110 HYJIEBOMY IIPOBOJIHUKY OYJET TeUh ypABHUBA-
oMl TOK 0Kos10 27 A.

Korna snadenne TOKOB 1 HAIIpsizKEHUH 110 TpEM (a3aM HAUYNHAET 3Ha-
YUTEJIbHO OTJIMYAThCS, TO ITO sBJIEHNE YKAPIOHHO HAa3BbIBAIOT "IIEpPeKoC
daz".

IIpencraBumM, 9TO HERTPAIBHBIN IIPOBOIHUK HE BBIIEPKAJ IIPOTEKA-
OIIEro TI0 HeMYy TOKa (Kak OBLIO0 CKA3aHO BBINIE — B HEKOTOPBIX CTAPBIX
IIPOEKTaX €0 CeYeHNe MeHbIIe (Pa3HbIX, TAK KAK B HOPMAJIbHBIX YCJIOBU-
SIX TOK 4epe3 Hero HeGOJIBINON), u nmeperopes. B TakoM ciryuae ypaBHU-
BAIOIIUIl TOK He IPOTEKAET, U HAIPsKEHHe, IOJIydaeMoe T0TpedbuTeieM
KaxK 10l (has3bl, 32aBUCUT OT COOTHOIIIEHKS] MOIITHOCTY HAIPY30K Ha, COCEeJI-
Hux dazax. B xymeMm ciryuae OHO MOXKET CTATh PABHBIM JIMHEHHOMY —
400 B (380 B no crapunke), HAIpUMED, €CIM Y COCEAEH BKJIIOUEHBI 000-
rpeBaTesiu, a y Bac TOJbKO OJIHA MaJieHbKasd JaMiodka. [lonsTHoe jeo,
9TO JIEKTPONpUOOpHI paccunTanubie Ha 230 B, moBbIeHne HATIPSIKEHUS
BOCHIPHHUMAIOT € SHTY3WA3MOM B BHUJE IbIMa U JIPYTUX ITUPOTEXHUIE-
ckux 3¢pdekToB. B Hamem mpumepe 0oOpbIB HEHTPAJIBLHOTO MTPOBOIHUKA
BBI30BET CJIEIYIONINE N3MEHEHUsI HAIIPSIPKEHW B KaXKJIOM U3 MOIbE30B,
YKa3aHHBIX Ha pUCcyHKe 81.

Teneps Bbl HOHUMaeTe, OTKY 18 B3siyics "ckadyok" Hanpsizkenus. [Ipu-
46M TAKOro PoJa aBAPUHU IIPOUCXOIAT HE TOJIBLKO B CTAPOM YKHUJIOM (DOH-
Jie wi y HepaJauBbix ¥ K, KOTOpbIe B IPUHITUIE PENININ SKOHOMUTH HA
IJTAHOBOM OOCJTyKUBAHUM IJIEKTPOXO3sicTBa. T'aKoro pojia aBapuu Ciry-
qaloTCsI MHOTIA W IIPHU OIMUOKE MePCOHAA — JEKTPUIECTBO OTKJIIOUMIIN
JJIsI TIJIAHOBBIX pabOT Ha MOJICTAHIINN, BKIIOYAIOT 0OPATHO, & JIAMIIOUYKHI
KaK-TO TOIO3PUTEIHHO IPKO TOPST U TapbIo HATUHAET MAXHYTh...
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Pucynok 81 Toku B IpoBOIHHKAX IPU OOpPBIBE HEHTPATIHHOTO MPOBOHUKA.

BaH_II/ITa OT IIOBBINIE€HHOI'O HalIPpAXKEHMNA

CrenuaibHO It 3AIUTHI OT TAKUX aBAPUIHBIX CUTYAIHil, KOT1a Ha~
MPSI?KEHNE B CETU HAYWHAET IIPEBBINIATL HOPMY, IIPUIyMAJIN yCTPOHCTBA
oy, Ha3BaHueM "Pejie KOHTPOJIs HampsiKeHus". DTO KakK pa3 TO, YTO
HasbiBaeTcs "MacT x3B" % IOCKOJIBKY OKYIIAeTCs MPAKTUYECKU MTHOBEH-
HO IIpu IIE€PBOIl aBapuiiHoi curyamnuu. HecMOTpst Ha POCTYIO (DYHKIMIO
YCTPOMCTB, Ha PHIHKE MPEJICTABJIEHBI PA3HbIE BAPUAHTHI ITOIX0JI0B K pea-
Jm3anyu gaHHON dyuknuu. Ha pucyrke 82 mpescraBiieHbl pa3Hble Bapu-
AHTBI PeJIe KOHTPOJIS HAIPSZKEHUsI, BCE UTO T HACKPED y cebsi TI0 CyCceKaM.

B camom IIPOCTOM CJIydae 3TO HeKOTOprfI HOpOl"OBbeI QJIEMEHT: eCJIn
HaIllps2KEeHNe IMPEBLICUJIO JO0IIyCTUMOE — yCTpOfICTBO OTKJ/IIO9a€T HaIr'py3-
KYy. A Bor JdaJibllle €eCTh HIOQHCBI:

30 must have (anru.) - o6a3an umers
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PucyHok 82 Pejie KOHTPO/IS HaUpPsKEHUs] PA3IUYHBIX ITPOU3BOUTEIEN.

VCTpoiicTBO He JO/IKHO OBITH Uepecdyp ObICTPOIEHCTBYIONIIM, TaK
KaK TI0 CeTH TYJISIIOT TIOMEXH, KOTOPhIe MOYKHO HaOII0AaTh Kak "uroJ-
Ky" aMIUTMTY 10/ BBIIIE IOMYCTUMOTO, HO B CHJIy OYEHb MAJIOW IIHU-
PUWHBI OTKJIIOYATH YTO-TO OECIOJIE3HO: pejie cpabaTbiBaeT OAHAJILHO
JIOJIBITIE, YeM JIJIUTCs dTa momexa. JIist 60pbObl ¢ TAKMMHU ITOMEXAMUI
ciyxkar gapyrue ycrpoiicrsa (dunbrper, Y3UIIL), a pesie KoHTpOJIs
HAIPSI)KEHNsI Ha TaK¥e TIOMEXU PearnpoBaTh He JTOJIZKHO.

VerpoiicTBa 9acTo UMEIOT PEryJIMPOBKY HOPOTOBBIX 3HAYEHU I HAIIPSI-
xkenusa orksodenus. [To TOCT mpomyckaercs £10% ot HOMuHAIBHO-
ro 3uadenus. Ho ObiBatoT, HAIPUMED, JJIMHHBIE JIMHUKA B HOCEIKAX U
KOJUIEKTUBHBIX Ca/1aX, KOTJIa HAIPSZKEHIE CUCTEMATUIECKH CHUKEHO
Ha 5-10 B HmKe HmkHero pomycrumoro nopora. Eciau He nMers Ha-
CTPOWKHU, TO Takoe pejie OYJIeT IOCTOSHHO OTKJIIOYATb JIOM, XOTS y
BJIaJIEJIBbIIA B JIOME HET IIOTPeOuTesIei, /il KOTOPBIX TaKoe HalpsizKe-
Hue dABJsieTcst (paTaIbHbIM.

Hasuame rucrepesmca m TaiiMmepa MOBTOPHOTO BKJOUeHUs. Muorme
peJjie KOHTPOJIA HalPSAKEeHUs IIPeIHa3HAYeHbl BKJIIOYUTh BCEX IOTPe-
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6uTeseil, KAK TOJbKO HANPSKEHUE HOPMAJIU30BAIOCh. Kcu 310 Je-
JaTh cpady, ja emé 6e3 rucrepesuca (TO eCTh, PASHUIBI MEXKJY I10-
POrOM OTKJIIOUEHUS M IOPOrOM BKJIIOYEHUS), TO MOMKHO IOJIYYIUTh
HEIPUATHOE IUKJIMIECKOE BKII0UeHne-oTKrod9enue. Pese 6y et 6nicT-
PO OTKJIIOYATH HAIPY3KY, OT YEro HAIPSYKEHUE B CETH U3IMEHACTCS
(y IIpOBOZIOB €CTH CBOE HEHYJIEBOE CONPOTHUBJICHUE), U PEJIE BBIHY K-
JIEHO CHOBA BKJIIOYUTH HATPY3KY, OT YEro HAIPS?KEHUE CHOBA YIIOJI-
3a€T 32 MOPOr U HYKHO ONSTh OTKJIIOYATh... Kpome TOro, HEKOTO-
pble KOMITPECCOPBI XOJIOAMIBHUKOB MOTYT HE 3aIlyCTUTHCS Cpasy Io-
cJie TIOBTOPHOTO BKJIIOYEHUS, TIOKA JIABJIEHUE HE BBIPOBHSIOCH. JIjist
HUX aJIeKBaTHOW OyJeT 3a/ep:KKa Mepe/l MOBTOPHBIM BKJIIOUYEHUEM B
HECKOJIBKO MUHYT!

Hoquy IIOHM2>KEHHOEC HaIIPpA2KEHUE — TO2KE IIJIOXO

VBBI, NOHUKEHHOE HAIPSKEHHE TOXKE MOXKET 3aKOHUUTHCH OeJoil.
ITonmKkeHHOE HAIpsi?KEeHUE OIIACHO J1JIsi ACMHXPOHHBIX 3JIEKTPOJBUTaTE-
seit. IIpy HU3KOM HAIIPSI?KEHNUU IIyCKOBOM MOMEHT 3JIEKTPOJIBUIaTEJIs
CHUZKaeTCs, EMY IIPOCTO HE XBATUT CUJI TPOHYTHCS U PACKPYTUTHCA C Me-
XAHU3MOM JI0 HOMUHAJIBHOM CKOPOCTH U IepeiTr B pabounii pexkuM. 1o
3HAYHT, 9TO Yepe3 OOMOTKH JBUTaTENsl Oy/IeT MPOTEKATh IIyCKOBO TOK,
KOTOPBIiI ropas/io 60JIbllle HOMHHAJIBHOIO, ¥ OyIeT pa3orpeBaTb OOMOTKHA
MOTOpa He JIOJIM CEKYHJbI, & JIeCATKN ceKyHH. Ecam 3ammra guraressd
He cpaboTaeT JOJIKHBIM 00pa30M, TO JIBUIATEIb CTOPUT.

Oco6oit U3IOMUHKK J06aBJIAeT TO, YTO YaCTO €JIMHCTBEHHBINA aChH-
XPOHHBIH 3JIeKTPOJBUTaTENb B JIOME PACIIOJIOXKEH B KOMIIPECCOpe XOJIO-
MUIbHUKA (M KOHAUIMOHEPA). A nBuUraTesb, Majao TOro, uro paboraer B
repMeTUYHOM KOPITyCe, YaCTHYHO MOTPY>KEHHBIH B Macjo, TaK U B Kade-
CTBe XJIaJareHTa BCé Jalle UCIoJIb3yeTcs He (DPeoH, a roproyunii n3obyTan
(r600a). Eciu mo Kakoi-To NpudrHe MOBEIET BCTPOCHHAS 3AIIATA KOM-
peccopa, TO JIeJI0 MOYXKET 0GepPHYTHCS MozKapoM. [IoMIMO KOMIIPECCOpOR
XOJIOJUJIBHAKOB, ACHHXPOHHBIE IBUTATEJIN YCTAHABIUBAIOTCS B IIUPKY JIsI-
IUOHHBIE HACOCHI, BEHTUJISATOPEI, KOMIIPECCOPHI ¥ IOMIIEIL.
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Emé oque KOHTPUHTYUTUBHBIN 3(D@EKT OT MOHUKEHHOTO HAIPsizKe-
HUS: TOTPEOJIAEMBII TOK MOYKET IOBBICUTHCS, CO BCEMH BBITEKAIOIIN-
MU TOCJCJCTBUIMU B BUJIE€ HArpeBa KadeJsell, eciui HArpy3Ka COCTOUT B
OCHOBHOM W3 UMITYJIbCHBIX UCTOYHWKOB NuTaHus. Hampumep, MaiiHUHT-
depma. My abcHblil 650K uTanus, byiarogaps ooparaoit ceszu [ITNM
KOHTPOJLJIEPA C BBIXOJOM, PAOOTAET B IMUPOKUX JTUAITA30HAX HAIPSIKEHUS
nuranus. [locMoTpruTe Ha GJIOK TUTAHWS CBOEr0 HOYTOYKA WJIU 3apsii-
HUK OT TejiedpOHa, TaM HABEPHSKA HAIKMCAHO, YTO BXOIHOE HAIPSIKEHUE
110-240B. Ecim 610K nuranus 00sa3yercs BhLIATh Ha Bbixoge 12 Bu 10 A
= 120 B, To on 3tu 120 Bt 3a6epéT u3 ceru. [Ipu 220 B emy nonamnobut-
cs 0.54 A, HO ecoim Hanpsizkerue Ha Bxoze 6yaer 110 B, To norpebienue
Beipacrer 7o 1.09 A. Dra HeJMHEHHOCTH MOYXKET CHJIBHO 033/Ja9YUTh, TAK
KaK IIPU KJIACCUIECKON Harpy3ke (Oyib OHA aKTUBHOM MM PEAKTUBHOI )
[IpY CHIPKEHWY HAIPS2KEHWs CHUKAETCS M TOK HMOTPeOJIeHUs, a TYT IPHU
CHUKEHUU HAIIPSKEHNs BBOJ HAYNHAET I'PETHCs U BHIOUBATH IPABUIBHO
pacCYUTAHHBIN aBTOMAT 3AIUTHI.

Ocrasibable TPUOOPHI IPY TOHUKEHHOM HANPSA2KEHUNA B CETH IIPOCTO
paboTaroT XyKe — 000rpeBaTe I HarpeBatoTCs Menbine. MukpoBoIHOBBIE
[I€YU [IEPECTAIOT I'PETh, HO IIPU STOM BpAIlas OJII010 KaK HU B 9€éM He ObI-
BaJ10. JIaMITbl HAKAJIMBAHUSA CBETAT TYCKJIO. Y CTPOUCTBA C UMILYJIHCHBIMI
6JIOKAMU MUTAHUSA — 3aPATHAKA, KOMIIBIOTEPDI, CBETOIMO/IHBIE JIAMIIBI 1
T.J[. BOOOIIE HE 3aMeYal0T HU3KOI'O HAIPSKeHn:A. 10, ITO HAIIPSAKEHUE B
cetu nposasuiocs 10 190 B, g y3HAI TOIBKO TOTOMY, YTO MHE IIOKAJIO-
BaJIMCh 9TO MUKPOBOJHOBas I€Yb IJI0X0 rpeer. CBETOIMOMHBIE JIAMIIBI,
TeJIEBU30D, KOMIIBIOTED, XOJIOIUIBHUK PAO0OTaI HOPMAJIBHO.

TlosTomy, ecsin cpeau moTpeduTesieit €CTh yCTPONCTBA C ACHHXPOHHBI-
MU 3JIEKTPOJBUTATEIISIME, HEOOXOIMMO OTKJIIOUCHHNE KAK 0 TIOBBIIITEHHO-
My, TaK U [0 TMOHUKEHHOMY HAIpsKeHW0. Ecim XKe 3amuinaercs, Ha-
puUMep, CTOPOXKKA C TEJIEBU30POM M 0DOTpEBaTEsIeM, TO 3AIUTa OT IO~
HUKEHHOTO HAIPSKeHUs OyeT M30bITOYHA, HYKHA 3aIUTa TOJbBKO OT
MTOBBIIIIEHHOTO HAIPSIYKEHUS.
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Ocobblie ToTpebHOCTH TPEXPASHBIX ITOTPEOUTE e

Henp3s mpocTo Tak B3STh ¥ MOCTABUTH TPU OOBIYHBIX PeJie KOHTPOJIS
HAIPS2KEHUs, eCJIn y Bac Tpéxdasublit BBOI. T pu OTIEIbHBIX yCTPOHCTBA
BMECTO CITEIUAIN3UPOBAHHOTO, TPEX(A3HOr0, HE MTO3BOJISIT BAM PEaJII30-
BaTh JIBE BayKHbIE (DYHKIIUN:

1. Koutposb obpbiBa omuoit u3 ¢a3. Eciu mpomycTuTh 3TOT MOMEHT,
TO TPEX(A3HBIM JIEKTPOJIBUTATE/IsIM CTAHET ILIOXO, WM €CJIU OHU He
UMEOT CBOEH 3allUThI, TO 3TO YPEBATO ABAPUNHBIM PEKUMOM PAOOTHI.

2. Kontpoab mocnenoBarenbuoctu (a3. Ecim rae-to omubeTcs dmek-
TPUK ¥ HeperryTaeT aBe ¢hasbl, TO U3MEHUTCS X TOCJIEI0BATETLHOCTD,
a 3HAYNUT HAIIPABJIEHUE BPAIIEHUS BCEX MOMKJIOYEHHBIX K CETH TPEX-
da3HbIX JBUTATENEH, ITO OMSATH-TAKH MOXKET IIPUBECTU K MEXaHUYIe-
CKHUM TTOJIOMKAM.

TlosTomy, ecau y Bac moMa/B MacTEPCKOM /IeXy /rapazke eCcTh HOTpe-
OUTENH, UCTIONB3YIONHME OJHOBPEMEHHO TpU (Da3bl, TO W PEJIe HAIIPIKE-
HUSA JTOJIPKHO OBITH TPEX(PA3HBIM.

DTO Tak He paboTaeT

Bosmoxk#O, guTaTesb, y2Ke npounTapimmii riaasy npo Y 3UIL, moxer
3aJaThCS BOIPOCOM — & MOXKET IIPOCTO IOCTaBUTL Ha Bxome Y 3UII?
Benp onu mpeiHazHaveHbl Kak pas3 cpabaThiBATh IIPY IPEBBIIIEHIH HOMU-
HAJIbHOT'O HAIPS?KEHUsl, DU IIPEBBINIEHNN HAIPSKEHNUsT OHU CPaboTaroT,
YCTPOSAAT KOPOTKOE 3aMBIKAHIE W OTKJIOYAT BBOIHOM aBTOMAT. Paccyx-
JIeHUE He JIUIIEHO JIOTUKHU, HO TAK HE JICJIAI0T — 3aIUTa [T0JIy9aeTCs OYeHb
JOPOroif U OJHOPA30BOH, U CIY>KUTh 3aMEHOU peJsie KOHTPOJIS HalpazKe-
HUsL OHU He MOryT. Kpome TOro, OrpaHMYMTEIN HUMITYyJIbCHBIX IEpeHa-
IPsI?KEHUI 9ACTO JeIa0T Ha HoMuHaIbHOe Hanpszkenne 400 B, To ectb
B HaIeit 3aa1e onn BoodIe 6yayT OECIOIe3HbI.
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Tak:ke He cTOUT IOJIATATbCS Ha CTAOMIN3ATOPBI HAIPSXKEHUST KaK
Ha 3ammury. K cokajaeHuio, HEKOTOPbIE MOJIEJI CTAOUIN3ATOPOB CTOJIb
YIPOIIEHBI, YTO BBIMOJHITH (PYHKIIUIO 3aIUThI IpU 0OpbIBe HyJIsl He Oy-
ayt, u 400 B Ha BxOme ux yOBET CTOJIB Ke OBICTPO, KAK U OCTAJIBHYIO
OBITOBYIO TEXHUKY .

[IpakTudeckas peagu3aliys

Cy1imecTByer Kak MUHAMYM TPHU BAPUAHTA PEAJU3AINNA YCTPOICTB 3a-
IUTHL OT OOPBIBA HYJIS.

1. Ucnonb30Banme CieruaJn3npPOBAHHBIX yCTPOUCTB Beé-B-otHOM. Ha-
npumep, yerpoiictBa HoBarek PH-104 u Mearnap Y3M-51M/I na pucyn-
Ke 83.

BuyTpu ycrpoiicTBa yKe €CcTh peje, KOTOPOe CBOUMU KOHTAKTaMU
OyIeT OTKJIIOYATH HAPY3KY, IO9TOMY HUKAKWX JOMOJTHUTEIbHBIX MaHU-
Iy JISIUH [T TOJKJII0UeHus He Tpedyercs. BupodeM, KOMITAKTHOCTD 3a-
CTaBJII€T UITH HA KOMIIPOMHCCHI, TO9TOMY MAKCHAMAJIbHAS HATPY3Ka 10
TOKY TAKHAX YCTPONCTB BCE K€ OrpaHUYICHA.

2. Pejte nanpsikenusi, Tpedyrolee OTJIeIbHOTO KOHTaKTOpa. Ha pu-
cynke 84 rakoe pesie IEK OV-01 u xonrakrop KM20-11M (konTakTop
B3sUI JJIs JeMOHCTPAINH, B PEaJIbHOM IIPUMEHEHUN CTOUT B3ATh KOHTAK-
TOp MOMOIIHEE).

IIpenmyiiecTBO TYyT B TOM, 9TO KOHTAKTOD MOYKET OBITH OOJIBIIAM
u OpyTaJbHBIM, YU KOHTAKTHI B COCTOSIHUW BBIHOCUTH MOIIHBIE OPOC-
KI TOKA, & TAKYKE B COCTOSTHUU PA30PBATH IIEIb IIPU OOJIBITUX TOKAX WJIH
6OJIBIITON NHIYKTUBHONI cocTaBsgomeir. OrpoMHOE KOJIMIECTBO UMITY JThC-
HBIX OJIOKOB MUTAHUS B COBPEMEHHON TEXHUKE CO3AET BECbMA OILy TUMbIE
TOKU TIPY BKJIIOYEHUH, CIIOCODHBIE CBAPUTH MAJIEHBKNE KOHTAKTHI BCTPO-
eHHbIX pesie. KoHTaKTOPBI ropasno 0oJsiee yCTONYIUBBI K 9TOMY IIPOCTO B
CIJTy Pa3MepPOB U CO3ABAEMBIX yCUJIHIA.

Ecmauz Bmecto KOHTaKTOpa HCIIOJIb30BaTb BHENTHU QJIEKTPOMarHuT-
HbIT pacmIenuTe/]Ib K aBTOMATUYIE€CKOMY BBIKJ/IIOYATE/IIO, TO MBI IIOTEpAEM
BO3MOZKHOCTDH BKJIIOYUTLHCA O6paTHO Ipu HOPpMaJU3allu HAIIPAXKEHUA,
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ONeKTPOHHbIN apxuB YITITY

Peane KOHMPOAA HANDAHCEHUA

PucyHok 83 3akoHYeHHOe peJie HAIIPSIXKEHUE.

HO 3aTO y HAC He OyJIeT MOCTOSIHHO BKJIIOUEHHOTO (TySIIEro U TPEroIe-
rocst) KOHTaKTopa. Bo3MOXKHOCTD 33/]aTh CBOM COBGCTBEHHBIE YCTABKH (IO~
poru) cpabaThIBAHUS TIPH ITOM COXPAHAIOTCH.

Tak>ke BHENTHUI KOHTAKTOP MOYKHO BCETJIA TIOJIKIIOUUTE U K YCTPOU-
crBaM "Bce-B-0mHOM", HO CTOMMOCTBH TAKOI'O PellleHust OyAeT BBIIIE.
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ONeKTPOHHbIN apxuB YITITY

Peane KOHMPOAA HANDAHCEHUA

Pucynok 84 Pejie KOHTPOJIsSI HANPSIZKEHNUsI B TIape ¢ KOHTAKTOPOM.

3. Akceccyapbl K aBTOMATHIECKUM BBIKJIIOUaTensM. Ha pucynke 85
takoit Bapuant, PMMA47 k aBromatudeckum Boikiiodareasym IEK BA47-29

Takas "wmanuénka" Ha aBTOMATHYECKWIl BBIKJIIOYATEb UMEET PbI-
YayKOK, KOTOPBIM CITOCOOHA €r0 OTKJIOYUTD, €CJIU HAIMPSIKEHUEe MTPEBbI-
CHUT MOPOTOBOe. ABTOMATHYIECKOE TOBTOPHOE BKJIIOYEHNE B TAKOM CJIydae
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ONeKTPOHHbIN apxuB YITITY

Peane KOHMPOAA HANDAHCEHUA

PI/ICyHOK 85 Buernwmit pacuenuTes b MaKCUMaJbHOI'O HAIIPAZXKEHNS K aBTOMaTUIE€CKOMY
BBIKJ/IIO9aTeJIO

HEBO3MOKHO, HO CXeMa IOJIyvdaeTcs KpaifHe mpocTas, JeMeéBasd U CepIin-
Tasg, UMeIoIlasd IIPaBo Ha KU3Hb, HAIIpUMeD, B IIUTE YyIIPABJICHUA yINU-
HbIM OocBererneM. Vu, ecin 3amuTy 100aBUTH OY€Hb XOYETCS, & MECTa
B IIATE OCTAJIOCH BCETO Ha 1 MOJYyJIb.
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ONeKTPOHHbIN apxuB YITITY

Peane KOHMPOAA HANDAHCEHUA

Takue BHeNHME PACIENUTEN €CTh B KATAJIOraX MHOTUX TPOU3BOIH-
TeJieill MOJIYJIBHBIX aBTOMATOB 3aIlUThI, HO YaIlle BCET'O OHM OTKJIIOYAIOT
TOJIBKO I10 IIPEBBIIIEHUIO HAIPSA2KEHN S, BHUMATEJIBHO CMOTPUTE JTOKYMEH-
TaIUIO.

4. Tlourn GecrIaTHO — 3AIUTA OT MTOBBIMIEHHOTO HAIPSIXKEHUS KaK
gacts Y3/III (yeTpoficTs 3auThl OT JIyroBOro mpobost).

Pucynok 86 VY3JIII pasusix nmpoussomuTesieii.

Msuorue ¥Y3/II npencrapieHable Ha OT€IECTBEHHOM PBIHKE HMEIOT BCTPO-
€HHYIO 3aIUTy — OHU OTKJIFOUAIOTCS, €CJIM HAIPSZKEHNe TNTAHUS [IPEBbI-
IIIaeT IOpOr, KOTOPHIi, KaK IIPaBUJIO He HacTpauBaercs. Takas 3amura
YJOBJIETBOPSIET HE BCErJla, HO B HEKOTOPBIX BapDHAHTAX BIIOJHE JIOCTa-
touna. Eciu u3 croumoctu Y311 BeraecTb CTOMMOCTD CAMOI'O IIPOCTOTO
peJjie KOHTPOJIS HAIPSKEHUs, TO STOT BUJT 3AITUTHI CTAHOBUTCS T'OPA3/I0
6oJiee TIPUBJIEKATETHHBIM.
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Yempoticmea 3awumoe 0m UMnYyAbCHOLT NEPERANPAHCERUT

11 YcrpoiicTBa 3alUTBI OT UMITYJIHCHBIX
HepeHanpAazKeHUMn

2Kuresin 9acTHBIX JIOMOB U BJIQJIEJIBIBI CAJIOBBIX JIOMUKOB OE33aINT-
HBI IIepeJl CTUXUEN, pa3pda], MOJIHAM B I'PDO3Y MOXKET IIONAacTb B JIOM IIO
BOBYIITHOM JIMHUU 3JIEKTPOIIEpeIad U HaieaaTh oer. VIMeHHO 11 3armu-
ThI TOTPEOUTEIEH B IOME OT TAKUX HABEJAEHHBIX UMITYIbCOB HAIPSIXKEHUS
CJIy2KaT yCTPONCTBA 3aIUTHI OT UMILYJIbCHBIX IE€PEHAIIPAKEHUI.

Ceituac oYTH KasKIblil 3HAET, YTO MOJIHUS IIPEJICTABJSIET CODOil pas-
PsIT SJIEKTPUIECTBA, WHOTJA yIAPSeT B PYKOTBOPHBIE OOBEKTHI U CIIO-
CcOOHA MCITIOPTUTH TEXHUKY. XOTh ITO MPEJJIOKEHNE U 3BYUUT TI0 JIETCKH,
HO Y€JIOBEYECTBY MTOHAIOOUINCH BEKA NI TIOHUMAaHUS TAKUX [IPOCTHIX 1
OYEBHTHBIX CETOJIHS Beleil. S3HAHNE O IPUPOIE U XapaKTePUCTUKAX Pas3-
psifia He JaJI0Ch YejIoBedecTBy Oe3 ykepTB, noMsueM ['eopra Busibregasma
Puxwmana.

HepBbIMI/I perJIHprIﬁ yLuep6 OT yJdapa MOJIHUAMHU CTaJId HCIIbITBI-
BaThb CBA3UCTBI — TeJIerad)HbIe JIMHUW, PACTAHYTBIC 11O ITOJILM Ha CTOJI-
6ax, peryJsipHO PUHOCKUJIH K JOPOTOMY U HE2KHOMY 000DY IOBAHUIO CTaH-
HI/II71 KPAaTKOBPEMEHHBIE BCIIJICCKH BBICOKOI'O HaIIPAXKEHHNI. HqueM HE
TOJIBKO OT YJApOB MOJIHMM B CaMH IPOBOJA, HO JayKe OT yJIapoB MOJI-
Huit Henomasiéky ot juauii! U yxKe Torma npuiuioch uzodbperaTrh Croco-
OBl 3aIUTHl 00OPYIOBAaHUS OT ITUX BCILIECKOB. Korma, cmycrs mecaTu-
JIETHs, CBOM IMPOBOJA CTAJU PACTATUBATD HA CTOJ0AX y2KE SHEPreTUKU
JJId TOJIBKO ITOABUBIIETOCA SJIEKTPUYIECKOI'O OCBEIICHNA, HEKOTOPLIC Ha-
paboTku TeaerpaducTOB TPUTOIUIINCE.

Crout cKa3arh, 9TO JJIsi COBPEMEHHOM TEXHUKU MOJIHUS Y2Ke HE sBJIs-
€TCsI YeM-TO 3aIPEIeTbHO MOITHBIM U YMOIIOMpPadnuTeIbHbIM. Ecin B34Th
BCE 3TU MUIJIITMOHBI BOJIBT W COTHH TBICAY aMIlep U YMHOXKUTH HA BpeMsI
— MBI IIOJTyIUM SHEPIUIO pa3paia, a 3To Bcero nopsaaka 1 'k snepruu.
Ecmm mepesBectn B mpuBbraabie KBr-4, To 310 Beero 277 kBT-4, M0oxKHO
JlazKe [OCUYUTATH CTOMMOCTD OJHOIO pa3psaia Mosnuu:) [Ipobiaema b
B TOM, YTO 3TO KOJIMIECTBO SHEPTHUH BBIJIEJISETCS 38 JOJHA CEKYHJIBI, UTO
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Yempoticmea 3awumoe 0m UMnYyAbCHOLT NEPERANPAHCERUT

Juny 11, 1885.]

‘THR TELEGRAPHIC JOTENAL AND

ELECTRICAL, REVIEW. 85

“ Another Martyr to Science.”—Under this heading
our chatty little contemporary, the Monthly Corres-
pondent, publishes the following capital lines upon an
incident which befell a cat, as related in the REVIEW
for May 30th :—

Lightning Statisties, — The following diagrams,
extracted from the Bulletin de la Societe Belge d’Elec-
triciens, are interesting as showing the relative frequency
of thunderstorms (in Belgium) causing damage during

On Yankee soil, some little while ago,
A wheel was used to drive a 0,
Which for the public benefit put down,
Furnished electric lighting to the town. o pfn i
Of course, you've seen in these inventive times o
The apparatus that suggests my rhymes, ysinie
And so particulars thereof es8
Of which the bard has not &e faintest guess.
‘This wheel by night revolved with might and main,
And in the daytime sought repose again.
"Twaa “in the gloaming —just upon the hour
‘When started into life this motive power;
The word was giv’n—its rest was at an end—
And slowly, see, the heavy spokes ascend.
‘When someone cried, “ Why, bless my eyes, what's that ?
Great Julius Cesar, if it ain’t a cat!”
0o true; Grii ‘.h'hld 1h. .
Mng upon a loge her eyes, %
Reaps its :md!,l):nd, witha aick'nyin whirl,
The huge steel bars and felloe upward hurl.
Like famed John Gilpin, clinging for dear life
Bans coat, wig, bottles, in the equine strife, L
Like Judson’s dyes, or like proverbial death
Gripping the nigger’s corpee with icy breath,
Like the sweet smile upon a dentist’s face
Turned on a patient—Puss maintaina her place.
Teeth, claws, and eyelids, driven to the steel,
She tighter clings, and faster whirls the wheel.
Pois’d for a second’s thousandth at the top,
She swings below and all but has to drop ;
Now standing on her head, now upward flung,
‘With glazing eyeballs and protru ing tongue,
Now twisted upwards, writhing in mid-air,
Her varied pose would make a Blondin stare!
‘The engineer, who worked the dynaino,
Refused to stop his wheel or pussy’s Woe —
“ What ! break the current, lighting just begun ?
“ Cat? cat’s own fault for sleeping; let her run!”
8o till the morning blushed into the blue,
Like rash Ixion round and round she flew,
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the different months of the year, and also during the
different hours of the day. It will be observed (as
might be expected) that the curves reach their maximum
value during the hottest months, and during the hottest
hours of the day.

Something like an Accumulator.—We are informed

that tha nainfed wnod vlates in the larea sacandarv

Pucynok 87 Broipeska u3 xypuama The telegraphic journal and electrical review 3a
1885 rog. B mpaBoit wacTu rpaduK KOJUIECTBA yIAPOB MOJIHHUM, IOJOMABIINX Tejaerpad B
3aBHCUMOCTH OT MECSNA M BPEMEHU CYTOK.

TOPOKIAET ITPOOJIEMBI, C KOTOPBIMU U OOPIOTCS PA3HBIMU TEXHUYIECKUMU
IIPUEMaMMU.

Y70 NporCXOUT MPH yIape MOJIHAU B JIMHUIO dJIEKTporiepead! DHep-
sl MOJIHUM PACTEKAETCS M0 MTPOBOIHUKAM B ITOUCKAX IIYTU YXOJA B 36M-
JIFO. DTO BBI3BIBAET POCT HAIIPSIXKEHMUS JI0 OTPOMHBIX BEJIMYWH, U3-38 YEr0
M30JIAIS He BBIIEPKUBAET, U €€ mpobusaeT. B Tex MecTax, T/ie mpoTeKast
pas3psl, TOBPEXKIEHUs OCTABJISET KAK HATPEB, TAK U JIEKTPOMATHUT-
HbIe CHJIBI. M TPO 9/IEKTPOMATHUTHBIE CHJIBI X0y OTMETUTB 0C000: M3-3a
OY€eHb OOJIBITION CKOPOCTH HAPACTAHUS TOKA TPU yAape MOJHUU, Pa3psi,
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Yempoticmea 3awumoe 0m UMnYyAbCHOLT NEPERANPAHCERUT

Ja2Ke €CJIM He I10IIaJI B Hallly JIMHUIO0, HAaBOJIUT TOKHN B OKPY2KalOIIUX IIPO-
BOJJHUKAaX. HOSTOMy €CJIN MOJIHUA yJapuJia B MOJIHUEOTBO/] Ha KPbIIIE 1
yiuia 110 METaJIJIOKOHCTPYKIIUAM B 3€MJIIO, Ha IIPOBOJaX BHYTPU 3IaHUA
MOTr'yT IIOABUTBHCA BCILJICCKU HAIIPAKECHU A OITaCHOUN BEJIUYUHBI. C.HG,ZLOBa-
TEJIbHO 3alluTa CTPOUTCA HE TOJIBKO OT HPAMBIX HOHa,ZLaHI/Iﬁ MOJIHI/IGI‘/'I7
HO M OT PaA3JIMNYIHBIX HaBe,ZLéHHbIX €10 ABJICHUIA.

Bompoc 3amuThl 0T aTMOChEpPHOTO 3JIEKTPUIECTBA U OT UMITYJIHC-
HBIX TIEPEHAIPIKEHUH JOCTATOIHO OOIIUPEH, MIO9TOMY TJIaBa PACCIUTA-
Ha JIATH JIUIIb KPaifHe TOBEPXHOCTHOE ITPEJICTABJICHUE U HE MPETEH/yeT
Ha nosHOTY. JI7s GoJiee TOJTHOTO U TJTyOOKOTO M3YyUYeHUs T€MbI B KOHIIE
€CTb CChLIKH Ha JIONOJIHUTE/IbHbIE MaTepuaJ/ibl. K Kparko chopmyin-
poBaTh PU3NIECKUI CMBICT YCTPONCTB 3aIUTHI, TO UX 3aJa49a COPOCUTH
B 3a3eMJIEHHE BCIO SHEPTHIO, HABEJACHHYIO B JIMHUSX MOJIHUAEH, HE JIOIYC-
Kas 9pe3MEpPHOr0 POCTa HAIPS2KEHUs. DTU ycTpoiicTBa Haspagu Y SUII
— YCTPOHCTBA 3AIMUTHI OT UMITYJILCHBIX ITePEHAPAXKEHUTH.

[IpumanmBaeM MOJTHUIO U OTIIPABJIAEM €€ B 3€MJTIO

TIpo TpoMOOTBOIBI (OHM YK€ MOJIHUEOTBOJIbI, U OHU K€ MOJHUEIIPUEM-
nuku. Kaxxplit pa3, KOrja s B TEKCTE UCIIOJIb3YI0 ITPOCTOPETHOE KIPOMO-
OTBO/I» , TJIE-TO UKAET CIEIUAJUCT TI0 MOJHue3amuTe. 1IpaBuibubiil Tep-
vuH 110 T'OCT P 62561.2-2014 «MOJHHETPUEMHUKY , HO OT ITPUMEHEHUST
IPOCTOPEYHBIX MMEHOBAHUI MPUHIMI PAGOTHI 3AIMUTHI HE MU3MEHAETCS )
HaBEPHSKA CJIBIIAJIN W BUJEJNA BCEe. DTO HE 00S3aTEILHO TOpPUYAIIWiA B
HEOO MIMWIb, Y JIMHUN 3JEKTPONEpPEIad OH BBHIIOJHEH B BHUJIE I'DO303a-
IMATHOTO TPOCA, KOTOPBIN HATAHYT BBIIIIE OCHOBHBIX JITHUH.

TIpuHIMI TPOMOOTBO/IA TTPOCTON — 3TO MPOBOIHUK, SJIEKTPUIECKH CO-
eJIMHEHHBIN ¢ 3eMJIEH, ¥ Pa3MENEHHBI KaK MOXKHO Bbilte. Eciu Ha maH-
HOM y4YaCTKe CO3JaJlyTCs YCJIOBUsl, JJIsi yJapa MOJHUeH, To Haubojiee
BepoaTHo (1o e 100% rapanTupoBanno!) pas3ps MPOU30HIET UMEHHO B
3a3eMJIEHHBII IPOBOJHUK, a HE B OKpyKaomme obbekTol. Ceuenune mpo-
BOJIHUKA BLIOMPAETCA JOCTATOYHBIM, YTOOBI IIPOBECTH PA3PSII K 3a3€MJIe-
HuIo 6e3 moBpexkAeHnA. [ POMOOTBO L, BBITIOTHAET OO0 poJib "30HTHKA",
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Pucynok 88 Omopa smHun ssekrporepenad. B caMoM BBepXy HATSHYT IPO303a-
IUTHBIA TPOC, KOTOPBI paboTaeT MOJHHEIPpUEMHUKOM. [I1s 6€30MacHOCTH MIIOTOB
Ha TPOCe 3aKPEILIeHDbI SIPKHE ILUIACTHKOBbIE cephl, TaK JIMHUH 3JEKTPOIEpeIat ro-
Pas/io 3aMeTHee ¢ BBICOTHI.
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Yempoticmea 3awumoe 0m UMnYyAbCHOLT NEPERANPAHCERUT

[IPUHUMAS BCIO CTUXUIO Ha cebsa. AHAIOTHS ¢ 30HTUKOM CTAHOBHUTCSI €IS
6oJiee sIBHOI, €CJIM TOCMOTPETh Ha (POPMYJIbl PACUETA, DALY Ca 3alUIa-
€MOif 'POMOOTBOIOM ILJIOIIAIN, OHA TeM OOJIbIIE, YeM BbIIIe IPOMOOTBOI.
CrouT OTMETHUTD, YTO CYIIECTBYET HECKOJBKO METOJIUK OIpeJeIeHus 3a-
[IAIIAEMON MOJHHEOTBOIOM ODJIACTH, W JAXKe CPEeIu CIEIUAIUCTOB IO
MOJTHUE3AIATe HET eIUHOIIACHOTO MHEHUSs], KaKas MeTOUKa TOYHee.

Pucynok 89 O6iacTh mpocTpascTBa, KOTOPYIO 3allUIAeT MOJTHUEOTBOZ. Yap B 00-
JIACTH OTMEUYEHHYIO TOJIyOBIM I[BETOM MAJIOBEPOSATEH, HO He MCKI04YEH. ClieBa UCIOIb30Ba-
HA METOJIMKA 3alUTHOrO yIJla O, BEJIUIHHA KOTOporo 6epércs u3 crapmapra MOK 62305 B
3aBHCAMOCTH OT BBICOTBHI M TpeOyeMoro ypoBHs 3anuThl. CripaBa UCIOJb30BAHA METOIUKA,
KaTrseiics cdepbl, paJyc KOTOPOil Tak Ke Oepércs U3 CTaHJIapTa U 3aBUCUT OT BBICOTHI
1 TpeOyeMOro ypoBHS 3aIUThI.

I'poMoOTBOI OKa3aJICSA YEPTOBCKU BayKeH JIJIs1 UCIIOJIb30BAHUS B JE€PEBIAH-
HBIX JIoMax. Kcju paHbIlie yaap MOJHUAU B KPBIITy MOI' yCTPOUTH TIOKAP
(sHeprug paspsjia Ha IIyTH B 3eMJII0 YACTHYHO [IPEBPAIIAJIACH B TEILIO,
HOJZKUTABIIEE BCE BOKPYT), TO MEPEHAIIPABJICHUE PA3PsIa 10 METaJLIN-
YECKOMY IITBHIPIO B 3€MJIIO CIACAJIO OT TAKUX CTPAIIHBIX ITOCJIEICTBUIA.
U, ecnm mpucMoOTpeThcs, BCe COBPEMEHHDIE 3IaHUA U CTPOEHUST MMEIOT
HA KPBIIIe IPOMOOTBOM. A 0060 BarKHbIE OOBEKTHI BOOOIIE MOI'YT UMETh
JIOBOJIBHO CJIO2KHBIE KOHCTPYKITUU TPOMOOTBOIOB. B Tex mecrax, rie Ha/I-
JIezKallee 3a3eMJICHUE CIIEJIATh TPYIHO (Ha CKaJle, eCKaX ), MOJIHUE3AIIH-
Ta CTAHOBUTCHA COBCEM HETPUBHUAJIBHOI 3aiadeil.
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Ho, eciin 661 3TOT criocob paboras 6e3 HapeKaHUil, TO TEKCT ObI 000-
pBaJicst Ha 3ToM MecTe. OH U 0OPBIBAJIC, 10 MOSIBJIEHUS 1y BCTBUTEILHOM
U HEXXHOI alnaparyphbl.

Mwunaumostanm

He Bce BBICOKO TIO/IHSITHIE TIPOBOMHUKY MOTYT OBITH 3a3€MJIEHbBI JIJIs
YCIEITHOTO TIepEHATPABIIEHNS SHEPTUU pa3pAaa B 3emyio. Hanmpumep, an-
TEHHBI — OHA JIOJI2KHA, OBITh BBICOKO, U 3a3€MJISITh €€ HEeJIb3sl, MHAYE OHA
nepecTaHeT IPUHUMATL CUTHAJBL. A MOYKHO JIM CJeJIaTh YCTPOHRCTBO, KO-
TOPOE COETNHSIIO OBl AHTEHHY C 3€MJIEN TOJTHPKO B MOMEHT Y, 1apa MOJIHUH,
7 TIPU 9TOM HE OKA3bIBAJIO BJIUSHUS B OCTAJIBHOE BPEMsi!

MoxkHO, 1 yCTPORCTBO 3TO HA3BIBAECTCS UCKPOBO#H paspsuuk. Ha pu-
cyake 90 mpuMep pa3psiIHUKA JJIsi 9JeKTPoobOpy1oBanus KoHIa 19 Be-
Ka:

W nes 3amuTel TpocTa — MEXK/Iy 3aIMUANAECMbIM ITPOBOIHIKOM 1 3a3€M-
JICHMEM B Pa3pdAHUKE CO3/IAETCA MUHUMAJIHLHO JIOIYCTUMBIM 3230D TakK,
9TOOBI IPU HOPMAJILHOM paboTe HANPSKEHUE He IPEBBLINIAIO0 HAPAXKE-
Hue npobost 3a30pa. Kcim B 3amuinaeMoil JUHUU 110 KAKOW-TO TPUINHE
HAIPSKEHUE BO3PACTET (M3-3a yIapa MOJHUY WU U3-32 BCILUIECKOB OT Pa-
6OTBI 3JIEKTPOOOOPYJOBAHYSI ), TO B 3a30p€ HPOUCXOIUT JIEKTPUIECKUL
po0oii — 3aKUTAETCH JIEKTPUIECKas JIyra, KOTOpas W3-33a HOHW3AINHN
rasa HEILIOXO MPOBOIUT TOK. VIMEHHO 3Ta Jyra obecriednBaeT BPEMEH-
HOE 3JEKTPUIECKOE COeIMHEHUE C 3eMJIE W TaCHET, eCJIU HaIpsIKeHUe
TTOHU3WJIOCH HUXKE HANPSKEHUS TAIEHUS JTyTH.

Ho ecrs ape npoGiembl. Ilepasi — masionpeckasyeMoe HalpsizKe-
HUe Tpobosi pa3psiHUKa: JIF000e M3MEHEHNe TEeMIIEPATYPhI, BJIAYKHOCTH
BO3/yXa, ¥ HaIpsiKeHue Mpobosi n3MEeHM/IOCh. HeMHOro Koppo3uu — Ha-
psizKeHue TPodosi M3MEHUI0Ch. KpuBble PydKn perympoBIIAKa — O9€Hb
CIJIBHO M3MEHMJIOCh. BTOopoit HegocTaTok 6ostee byHIaMEHTAIBHBIN — Ha~
[psAKEHUE, IIPU KOTOPOM IIPOUCXOAUT IIPOOOH, U HAIIPAYKEHUE, IIPU KOTO-
pOM IyTra racHer, OTJaudaiorcda. [Ipmaém HampsKeHne 3aKUTaHus IyTh
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FIG. 2. NEW ELECTRICAL DEVICES—LIGHTNING ARRESTER.

Pucynok 90 IlckpoBoii pa3psIHUK /JIst 3aIUTHL JIUHUIL sJ1eKTporepenad. Vmoctpars
u3 xxypHasa Western Electrician or 12 anpessi 1890 roza.

€III§ 3aBUCHAT OT CKOPOCTH HAPACTAHUS HANpsi>KeHus. | paduk Ha pUCyH-
ke 91 Kak pa3 mokasbiBaeT "Topb" — MoKa paspsiHUK He cpaboTasi, Ha-
NPsKEHNE YCIeBaeT BBIPACTHU, 3aTEM 3aXKUTaeTCsl Jyra, U HalpsiKeHue
nagaer. CHHUM [BETOM MOKa3aH rpaduK HANPSXKEHWs [IPU 3aIlUTe Ba-
PHCTOPOM.
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Hanpsbkenue npo6ost
paspsijHHKa

Harpsokenne
OrpaHUYeHust
/ ¢unanbHOE

Y3MWII Ha 6a3e Bapucropa

HaHpH)KEHI/IE B JINHUU

Y3WII Ha 6a3ze UCKPOBOTO pa3psiiHUKa

Bpema

Pucynok 91 Pabora orpanudnreeil epeHANpsIyKeHNs] PA3IMYHbIX THIIOB

Eciu nepBbIit HEIOCTATOK MOy IUIOCH TOOOPOTH, 3AKIIOUNE PA3PSITHUK
B PePMETHYHYIO KOJIOY, 3AllOJIHEHHYIO 3apaHee MPUTOTOBJIEHHON CMEChIO
razoB, TO CO BTOPBIM HUYEro MOJEIATh He MOJIyIHIoch. Jla, pasHbiMu
YXUIPEHUSIMIA MOYKHO YMEHBIIUTh PA3HUILy MEXKJY HAMPSIKEHUEM TPO-
6051 U HAIPSKEHWEM, KOrJa Jiyra racHeT, HO HE PaJuKajbHO. [Ipmaém
Hamnpsizkenne ramenus 10KHO 06T BBIIIE manpsikennst ncrodnmka
nuranug (*c oroBopkamu). lHade MOXKeT HOJIYYUTbCS HENPUATHAS CH-
Tyalus, KOTJia pa3psiJi MOJHUK TPOOWJT PA3PATHUK U YIIET B 3€MJIIO, HO
Jiyre yKe He JaéT MOracHyTh TeHepaTop, nurarommuit juxuio. U myra B
paspsiHuKe OyIeT TOPeTh, MOKa KTO-TO U3 HUX HE CJIOMAaeTCs.

Ha pucynke 92 paspamauk PB-5 oredecTBennoro mpomssojicTsa u3
AIMapaTypbl CBA3U — KOJOA TePMETUYHA U 3AII0JHEHA WHEPTHBIM Ta30M.
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b

Pucynok 92 Pazpsaguuk PB-5 mpoussogcrsa CCCP.

B npunumne, 70 mupoKoro paciupocTpaHeHusl 0Ly IPOBOJIHUKOBBIX IIPH-
6opos (rae-to no cepexuubl 1960%) 3amura B Buje PaspIIHUKOB BCEX
ycrpauBaJia. IIpu JOJKHOM 3alace MPOYHOCTU M30JIALNN, KPaTKOBPE-
MEHHBIA BCILIECK HAIpsiKeHHusl Ha napy KB (moka me cpaboraer pas-
PSATHUK) GOJIBINAS YACTh AIAPATYPBI MOIJIO BbIHECTH. HoO moTom B mm-
POKMiT 0OMXO0J1 BOILIU IOJIYIIPOBOJIHUKOBBIE YCTPOMCTBA, IJIsi KOTOPBIX
Jlake HeDOJIbIIIOe KPATKOBPEMEHHOE ITOBBIIIEHNE HAIIPSYKEHUs 03HAYAIIO
CMEPTh.

Paspsagauky npuMEHSIOTCS A0 CUX IOp M OYeHb IMUPOKO. Ilpmuém
Pa3pAIHUKK BBIIYCKAIOTCA OMPOMHBIM ACCOPTUMEHTOM Ha BCE CJIydan
JKU3HU, OT MAJIEHbKUX I 3aIMUThI JIMHUNA CBA3U 10 OIPOMHBIX JIJIsl 3a-
LIUTHI JJUHUH 3J1ekTponepesad. Ha pucynke 93 nzobpaskeHbl pa3ps HUKHA
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B wiare Muan-ATC (uumHIpPUYecKre ¢ TOProBOi MapKOW MPOU3BOIU-
resist EPCOS), jy1si 3aUThl OT MMITYJIbCOB BBICOKOTO HANPSIYKEHUS, KO-
TOPBIE MOT'YT OKa3aThCs B TeJIeMDOHHON JIMHUN:

Pucynok 93 Ilununaprdeckne 37eMEeHThI Ha IJIaTe — HCKPOBBIE Pa3PASHUKH, IIPOU3BOJI-
crBa komnannun EPCOS

[TomrympoBOAHUKY 3aITUIIIAIOT TOJIYITPOBOIHUKN

Ha 3ameny paspsiiHukaM B Jejie 3alUThl JIMHUN 3jiIeKTporepesad u
JINHUI CBA3M MPUIILIAH BAPUCTOPBI. DTO OCOOBIM TUII PE3UCTOPOB, COIPO-
TUBJIEHHE KOTOPBIX 3aBUCUT OT IPUJIOKEHHOIO HanpszkeHus. Ha pucyn-
ke 94 m3obparkena Bosbr-aMmiiepras XapakKTePUCTHKA, OHA [MOKA3BIBAET
3aBUCHMOCTD TOKA Yepe3 MPUOOP U MPUIOKEHHOIO HAIPAXKEHUS.
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u

0603HE‘{EHH Ha cxeme
(10 TOCT 2.728-74)

VL

+1 (MA)

pesucTopa
’

BAX nocrosHHOrO

BAX Bapucropa

Ipsimast BeTBb BAX

~V (B) ==

f

O6parHast BeTBb BAX

Y

-1 (mMA)

» +V (B)

HanpskeHne BapucTopa
(pu I=1MA)

Pucynok 94 Bousbr-amnepnas xapakrepucruka (BAX) Bapucropa

To ectp oHU BemyT cebsi TIPUMEPHO KaK pa3psaHUKHU. FEciam Hampsizke-
HHE HUKE IIOPOrOBOI'0 — UX COIPOTUBJIEHUE BEJIMKO, €CTh TOJIbKO MU3EP-
HBII TOK yTedKH. ECaM HampsKeHWe MPEBBIIIAET ITOPOTOBOE, TO BapH-
CTOD JIOBOJIBHO CHJIBHO MEHSET CBOE CONPOTHUBJIEHUE, HAUYMHAsS XOPOIIO
IPOBOMTDL TOK. B OoTyindme OT pa3psgHWKA, BO3BPAIIAETCS B MCXOIHOE
COCTOAHME C BBICOKUM COIPOTHUBJICHUEM, CTOUT JIUIIb HAIPAXKEHUIO OITy-
CTHUTBHCS HIKE MOPOroBoro. B nrore Hampsikenne Ha KOHTAKTAX BAPUCTO-
pa IOJIy9aeTCsi OTHOCUTEJHHO CTAOUIBHBIM, IOBLIIIEHIE HAIPSKEHUA OH
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KOMIIEHCUPYET yBEJIMYCHUEM TOKA depe3 cedsl, ITO He JIACT HAIIPSIKEHUIO
pacTu.

YucTo TeXHUIECKH, BAPUCTOP MPEICTABIIAET COO0 TaOIEeTKY CIeUIEH-
HOI KEPAMWKHU M3 BEIEeCTBa, KOTOPOe 00J1a/1aeT CBONCTBOM MOJIYIIPOBO/I-
HUKa, HAIPUMED, TPAHyJ OKCHIA IMHKA B MATPHUIE U3 CMECH OKCHIOB
MeTaJLJIOB, 1103ToMy ero u HaszbiBatoT MOV — Metal Oxide Varistor. I'pa-
HYJIbI CO3/AI0T OIPOMHOE KOJIMYECTBO P-I IEPEXO/I0B, IIPOBOISIIUX TOK B
oxHOM Hampasjienuu. Ho Tak Kak ux obpasyercs MHOIO U B CJIydailHOM
OPsIJIKe, Jjisl BBINPsIMJIEHUsI TOKa, OHU Oecriosie3nbl. CBOMCTBO ycTpan-
BaTh JIEKTPUUECKUN TPOOOH TPHU MPEBBINIEHUN ONPEIEIEHHOTO HAIIPSI-
KeHust (& 9JIEKTPUYECKUil mpoBoil p-n 1mepexosa o0paTuM) OKa3aJIoCh
OYeHb KCTATH. Perympyst TOJIMHY TabJIeTKH, MOYXKHO JOOUTHCS JOCTa-
TOYHO CTAOUJIHLHOIO TOPOTOBOIO HAIPSIYKEHUsI IIPU TPOU3BOJICTBE. A yBe-
JINIUBasi 00bEM MARObI, MOYKHO YBEJUIATH MAKCUMAJIBHYIO SHEPTIHIO UM-
Iy JIbCa, KOTOPBI# CIOCOGEH MOTJIOTUTH BAPUCTOP.

Bapucrop mnosyuwmsics He HICAJBHBIM, IMOITOMY OH HE 3aMEHUJ, a
JIAIIb JIOMOJIHAJT PAa3PsIHUKU. 38 OIPOMHBIN ILIFOC — OTCYTCTBHE DPa3-
HUIIBI MEXKJ[y HAIPSKEHUEM ITPO00si M HAIPSKEHUEM BOCCTAHOBJICHUS,
BapUCTOPAM IIPOIIAIOT TOKU yTEIKH, OrPAHUIEHHbIH pecypc (110¢jie HEKO-
TOPOrO KOJIMYECTBa CPabATLIBAHUI MOXKET MOTEPITh XAPAKTEPUCTUKH),
JIOCTATOYHO KPYIHBbIE TabapUThl IPA CKPOMHBIX JIOIMYyCTUMBIX SHEPTHAX
paspsana. ['paduk HaAIpsXKEHUS B MU C BAPUCTOPOM Ha (DOHE BCILJIECKOB
n300pakéH Ha pucyHKe 95.

Bapuctop, ot Ts2Kes10i paboThI MO MOTJIONIEHUTO BCILJIECKOB HAITPSIYKE-
HUS MOXKET CO BPEMEHEM JIerPaIUPOBATh, YCTPOUB KOPOTKOE 3aMbIKAHUE.
Ha sToT ciry4dait He06X0IMMO MIPETyCMOTPETH 3AIUTY, B BUJE MIPEJIOXPa-
uuressa. Boapmue moryune Bapuctopnl Ha DIN peiiky my1s 3amuTsr cu-
JIOBBIX JIMHUI 9aCTO COJEPKAT B cebe JOMOTHUTETbHYI0 BCTPOEHHYIO 3a-
ATy, pearupymomniyo Ha neperpes. Ha pucynke 96 HaumHka BapucTopa
B mmToK oT IEK.

Bunsao camy tabierky Bapucropa (cuaero msera). K Heil npucoemn-
HEHBI 9JIEKTPOJIbI U TIOIIPYKUHEHHBIN (DJIA’KOK OIMUPAETCS Ha JIEKTPO/I,
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OcrarouHoe
HanpsbkeHue

Pucynok 95 Ilpuniun pabGoTsl OrpaHUTIUTENS IEPEHANPSKEHNST — BAPHCTOPA

[pUTIASHHBIN JIEMKOIJIABKUM IputioeM. Ecyii BapucTop HarpeBaercs CBbI-
e pasyMHOro (HEBAYKHO, OT IIPHIMEJIIETO UMITYJIBCA ¢ MOJHUM, VI 110
PUYUHE JErPAJAIN), TO TPUIION TJIABUTCS, SJIEKTPOJL OTCOEIMHSIETCS,
pa3pbiBas Ielb, U MPYKUHA OIMyCKaeT (DJIAXKOK, MTOKA3bIBasd HEUCIIPAB-
HOCTBh BapucTopa. Ec/iu 3amuThl He TIPelyCMOTPETh, HEKOHTPOJUPYEMbIii
HArpeB BapUCTOPA MOXKET yCTPOUTH MOXKAPUUK.
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Pucynok 96 BHyTpeHHOCTH OrpaHUYUTEIIst
nepenanpsikennit OIIC-1 or kommnanun TEK.

BapucTtopsr HEGOIBIIAX PA3MEPOB MOYKHO BCTPETUTH BO MHOXKECTBE
3JIEKTPOHHBIX YCTPOKCTB JJIsT 3AIMUTHI OT CJIyYa{HO TPUIIEIIIUX 110 CETH
BCILJIECKOB BBICOKOI'O HANPsI?KEeHUsA. B GOJIBITMHCTBE Y IJIMHATENEH, NMe-
Hytommx cebst "cereBbiMu dusibTpamMu", Bca (PUIbTPALMSA CBOAUTCH K
HAJMYIHIO TIapbl BAPUCTOPOB BHyTpu. Ha pucyhke 97 MOXKHO pas3riisizieTh
BapUCTOPHI (CHHETO [BETA) B PA3HBIX Y JIMHATENAX.

3amura AJIsI CAMBIX HEXKHBIX

ITomuMo BapuCTOPOB M PA3PSTHUKOB €CTh €IIE OJHU yCTPONCTBA 3a-
HIATHI — TOJIy IPOBOIHUKOBBIE cynpeccopsl (TVS-transient voltage suppressor),
onu ke TVS-1uoapl, OHY K€ Oy TPOBOIHUKOBbIE OTDAHUIUTE/IN HAIIPSI-
KEHUsI. JTO CIEeNUAJIBHO CIIPOEKTUPOBAHHBIE JINObI, KOTOPhIE pabOTAIOT
Ha OOpATHON BETBH BOJIbT-AMIIEPHON XapaKTepucTuku (za, Toi caMoi,
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2

Pucynok 97 Heucnpasuble yuumaurenn (umenyemble "ceresbiMu dusbrpamu”).

[JIe IPOUCXOIUT OOPATUMBII dJ1eKTpUdIecKuii npoboii y Bapuctopos). Ou-
3UYECKU OHM BBIOJHSAIOT Ty K€ CamMyio (DYHKIINIO, YTO U OCTAJIHHBIE
yCTPOMCTBA 3aIUTHI — HE IPOBOIAT TOK, €CJIU HAIPSKEHWEe B HOPME,
7 HAYWHAIOT IPOBOJUTH TOK, €CJIA HAIPSKEHUE [TOYEMY-TO MPEBBICUIIO
JIOILyCTUMOE 3HAYEHWE, TEM CAMBIM BBIMIOJIHSIS POJIb orpaxHuunTesis. Ha
GdOTO TOBOJIBHO KPYIHBIA 9K3EMILISIP, OHU OBIBAIOT COBCEM MUHHUATIOD-
HbIE:

TlosrynpoBOIHUKOBBIE OIPAHUYNTEN HAIIPSIKEHUS ITPEKPACHBI [IOYTH
BCEM, KPOME OJIHOTO — BEJIMYWHA SHEPIUU UMILYJIbCa, KOTOPBIf OHU CIO-
COOHBI OTPAHWYUTH, MOTJIOTHB U3JIMIIKU, odeHb Maja. Co3nanue Ha WX
6a3e 3aIUTHI, CIIOCOOHOI XOTh KAaK-TO CPABHUTHCS 110 XAPAKTEPUCTUKAM
C Pa3psIHUKAME WM Bapucropamu, Oymer cimmikoMm poporoii. Ilosro-
My OHU HaIIJIU IIPUMEHEHME TaM, IJie Hy>KHa KOMIIaKTHasd 3allldTa caMoit
HEKHOW U IyBCTBUTEIHHON IJIEKTPOHUKHM OT HEOOJIBINNAX IO MOITHOCTH
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Pucynok 98 Ilomynposoguukossie cynpeccopel PEKE18CA npynanpasieHHbIe, HAPSI-
skenue orpanmdenns 25 Boubr. (Kinaccudukanuonnoe nanpsikenue 18 Bosbr, pu HéM TOK
yreuku coctaBut 1 MA). Cnocoben paccensars 600 Br, HO TosbKO B nmMiryssee 10/1000.

BCILJIECKOB, HAIIPUMED, OT CTATHYIECKOrO JIEKTPUIeCTBa. BybTe yBepe-
HbL — B BaleM TejiedoHe Bce KOHTAKThI, 4T0 BeayT BHyTpb (USB, Hay-
HUKH) 3allUIIeHbl MajieHbKuMU TVS nuonaMu, KOTopble He MO3BOJIAIOT
HAIPSIKEHNIO HA ITHX KOHTAKTAaX MpeBLICUTH b B, make ecum BbI CIIy-
qaitao "menkaere" M0 HUM 3JIEKTPUYECTBOM, CHUMAsS CBUTED.

DToT pasnesa ObLI 100aBIeH I MOJHOTHI, B sHepreruke TVS mno-
bl He MPUMEHSIOTCS, U BBl MOYKETEe BCTPETUTLCS C HUMH TOJBKO KaK C
KOMIIOHEHTOM 3JIEKTPOHHOW TEXHUKM.
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Konnenmusi 30Ha/bHON 3aIATHI

Hereprienusplii auraTes b 3aX04eT CIIPOCUTH: MOYKHO JIM ITOCTaBUTDH B
JIEKTPOIIUTOK Ha BBOJIE B JIOM YHHBEPCAJIbHOE YCTPOUCTBO 3AIUTHI OT
WMMITYJIbCHBIX TT€PEHAIpsizKeHuit, n He 3HaTh npobiem? K coxasmeHuio —
HET.

XoTst ObI MIOTOMY, YTO JAXKe €CJIM BbI IMOJABUJIA BCE HEXKEJIATE/b-
HbIE BCIJIECKK Ha BXOJE B JOM, MOKHO ITOBTOPHO CJIOBUTH UX ITPOBOIKOM
BHYTPH 3JaHUs, HAIIPUMED, KOT/a TOK pa3psjga MOJHUH OyIeT CJemso-
BaTh OT TPOMOOTBO/IA B 3EMJIIO TJe-TO 38 CTEHKOH — 3JIEKTPOMArHUTHOE
[10JIe CTOJIb MOIIHOE, YTO B JIFOOOM ITPOBOJHUKE HABEIET MMILYJIBC TOKA.
Wu, sanpumep, 9TO B CETh HMMITYJIbC IMOBTOPHO IIPOHUKHET YEPE3 Te-
JIe(pOHHBIN ammapar, Tpuas Mo TegedonHol juHun. [losTomy mpomecce
TTOCTPOEHUST 3AIMUTHI YCIOKHIETCA — HYKHO AaHAJIU3UPOBATH BCE IIyTH
MMPOHUKHOBEHHUS 3JEKTPOMATHUTHOTO WMITYJICA OT MOJHUM BHYTPH 3a-
[IUIAEMOTO OOBEKTA.

YT00BI HE OCHAIIATE KAXK/I0€ YCTPOUCTBO B 3[AHUU ITOJTHBIM KOMILIEK-
TOM 3AIIUTLI OT MPAMOrO IONAIAHUS MOJHUU (3TO ObLIO ObI CJMIIKOM
JIOPOTO), IPUYMAJIU KOHIEIIHIO 30HAIbHOMN 3armuThl. OObHEKT, 3JIeKTPH-
qecKasd HauYMHKA KOTOPOI'o 3allUIIAeTcs OT IIOBPEXKICHUA MOJIHUEH, pas3-
JIeJIsI€TCs Ha, 30HBI, COTJIACHO CTEIEeHU BO3JeiicTBusA MoJsiHuel. Bee munun
(cutoBbIe, KaHAJIA CBSI3M ), IEPEXOIAIIUE U3 30HbI B 30HY, HA IPAHUIIE 30H
OCHAITAIOTCS YCTPOMCTBAME 3AIMUATHI COOTBETCTBYIONMEro Kiaacca. [Iporne
[IOHSATDH TO HA aOCTPAKTHOM IPHUMEPE JTOMA!

LPZ — lightning protection zone — 3oHa 3aMTE OT MOJIHUY.

e 3ona 0a — 9T0 30Ha, KyJa HEIIOCPEJICTBEHHO MOXKET yIAPUTH MOJIHHUSI.
B mpoBogauKe MOXKET 0Ka3aThCs TIOJHBIM TOK MOJIHUAN

e 3omna Ob — 3T0 30HA, KyJa MOJHHUS HAIPIMYIO YK€ HE yIapuT, HO B
IIPOBOJIHUKE MOXKET OKa3aTbCA YaCTUYHBIM TOK MOJIHUM — KaK H3-3a
JIEKTPOMATHATHOTO TIOJISA, TAK U IPOCTO M3-3a IPOO0S M30JISIIIH.
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LPZ0OA

LPZ0B

—

LPZ0-LPZ 1

Y3Un
LPZ1-LPZ2

Pucynok 99 Iloscuenue npunnuma pasesieHus Ha 30HBI

e 3ona 1 — 3T0 30HA, IJIe MOXKET MOSIBUTHCA TOJTHBKO HABEIEHHBINA MOJI-
HUEH TOK.

e 3ona 2,34 u T.J1. — 30HA, I'Jie HABEJIEHHBIN MOJIHUEH TOK OcIabJieH u
MEHBIIIE, YeM B BBINIECTOSINIEN 30He. 30H MOXKET ObITH CKOJIb YTOIHO
MHOT'O, KaK B MaTPEIIKE.

To ecTb, mpu nepexoie u3 30HBI B 30HY, 3JIEKTPOMATHUTHBINA UMITYJIbC
MOJIHUH 0CJ1abeBaeT, B TOM YHUCJIe M3-3a YCTPOICTB 3aIMUTHI HA TPAHUIIAX
30H, 1 32 CUYET IKPAHUPOBAHUA W OCJIA0IeHUs B mpocTpancTse. Hampu-
Mep, OeToHHas CTEHKa C 3a3eMJIEHHON apMaTypoil BHYTPH MOXKET CJIy-
JKUTHh TAaKUM SKPAHOM. 30HBI OOBIYHO DA3JIEIAIOTCI MO €CTECTBEHHBIM
IIPENATCTBUAM — CTEHA, KOpITyc Ikada, KOpIyc npubopa u T.I.
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YerpoiicTBa 3aIUThl TaKXKe pa3ie njii Ha Kjiacchl.?! Korma moHsITHO
JieJIeHue Ha 30HDI, JIOCTATOYHO B34ATb M3 KATAJIOra YCTPONCTBO COOTBET-
CTBYIOIIETO KJIACCa.

e Kiacc I (B) — ar0 ycrpoiicTBa, crocobHble BbIIEPXKATH YaCTUIHbIH
TOK MosiHuHY (30Ha (), U OHU IIpeIHAZHAYEHBI JIJIs yCTAHOBKY Ha BBOJI-
HOM muTe. (r7e 30Ha 0 mepexoauT B 30HY 1)

e Kiacc IT (C) — 370 ycTpoiicTBa, CioCOGHBIE BBIZEPKATH MEHBIINH TOK,
YeM yCTPOHCTBO KJjacca I, Ho OHu JelieBiie U HAIPSXKEHHUE, 10 KOTO-
POro OHUM CPEXYT HUMILYJIbC, HuXKe. [IpesHa3HaYeHbl IJIsi YCTaHOBKH
Ha pacupegenntensHoM mute. (Kax pas, rie 3ona 1 mepexogut B 30-
Hy 2)

e Kuacc IIT (D) — aro ycrpoiicTBa, CIOCOGHBIE BBIIEPKATH UMILYIIHC
eIé MEeHbINeH BEeJIMIUHbBI, 1eM Kjacc 11, Ho 3aTo cpe3aroriue uMITyJIbC
oyt moTHOCTHI0. OHM NpeHA3HAYEHBI I YCTAHOBKYU yXKe Ha IIUT
KOHEYHOro nnorpedburess. MHOrme rpaMoTHO CIIPOEK THPOBAHHBIE YCTPOTi-
CTBa MMEIOT IIOJIO0HYIO 3alUTy y?Ke BHYTPH CeOsl.

Tlouemy ObI He cTaBUTBH Be3jle yCTpoiicTBa 3amuThl KJjacca 17 A mnpo-
CTO IIOTOMY, YTO YCTAHOBKA yCTPONCTBa Kjacca I TaM, rie ¢ JuxBoii XBa-
TuT KJjaacca I, nanpumep, y KOHETHOTO TOTPEOUTENST — HEOIPAB/IAHHbI
repepacxo/i 610/pKeTa. IT0 KaK CTPOUTH ITOJTHOCTHIO YKOMILIEKTOBAHHY IO
MTOXKAPHYIO YaCTh TaM, TJe JOCTATOYHO MMOCTABUTH OTHETYIIUTE b, Kpo-
Me TOro, uyeM OpyTajibHee W MOIIHee YCTPONCTBO 3alluThl, TeM OOJIbIIe
BeJIMYMHA, HAIIPSI2KEHUsT UMILYJIbCA, KOTOPBIA TPOCAYNBAETCS Yepe3 HeE B
norpeburesist. (TeM BbIlle HANPAYKEHUE OIPDAHUYCHUS, CM KAPTUHKY BbI-
mie)

Kirace — 3ro mapamerpsl ucnbiranuii. Ecjin yeTpoiicTBO MPOXOIUT MCHBITAHKSA, TO OHO CO-

OTBETCTBYET 3asBJIEHHOMY KJjaccy. [[pou3BoJuTe/Ib MOKET IPOU3BECTU UCIILITAHUS CPA3y
HA COOTBETCTBUE HECKOJBKUM KJIACCAM, TOTJIA MOXKET ObITh 3asiBJIEHO, YTO yCTPOICTEO Ha-
npumep 41T xiacca.
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TIpoMeXyTOUHBIH .
pacripefie/iuTe/IbHbIN Iut "ToHKON"
Iyt BBOZA LT 3all{1Thl

UyBCTBUTENBHOE
obopyoBaHre

Y3UIT
Tuna |

Y3UII |
tina 111

=l
- N PaspsHas ciocobHOCTE (%)
Pucynok 100 Ilosichenne pasianunbix THIOB (Kiaccos) Y3UIL

Ho ecoim xo4ercs Bcé u cpasy, CyMIeCTBYIOT KOMOMHUPOBAHHBIE yCTPO-
cTBa, HATpuMep, Kiaacc [+II KoTopbie COOTBETCTBYIOT TapaMeTpam Cpasy
HECKOJIBKUX KJIACCOB, HO 38 TAKYIO YHUBEPCAIBLHOCTD IIPOU3BOUTEID 110~
IIPOCUT JONOJHUTEILHBIX JICHET.

CrangapTHast MOJIHUS

Kazkaprit ymap MoJHAM YHUKAJEH 1O CBOMM Xapakrtepuctukam. Ho
YCTPONCTBA 3aIUTHl HY?KHO KaK-TO TeCTUPOBATDH, CPABHUBATH, pazpada-
TBIBATH, [TOITOMY MPHUIILIOCH JONOBAPUBATHCS O HEKOTOPBIX XapaKTePH-
CTHUKAX JIEKTPOMATHUTHOTO MMITYJIbCA, KOTOPBI HABOIUT MOJHUA. Ha
JIUIEBON TAHEM YCTPONCTB 3AIUTHI, & TAK¥XKe B JIOKYMEHTAIIMA MOXKHO
yBuIeTh (morssaure MapkupoBky Ha pacuusiennoMm ¥Y3Ulle or IEK na
doro BbIIE):
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1. IluxkoBoe 3Ha4YeHUE TOKA, KOTOPBIA IPOXOIUT depe3 mpubop 6e3 ero
NOBpeXKJIeHns, B Thicsuax amiep (kA). Hanpumep, 50 KA — o3Havaer,
9TO TMKOBBIA TOK B uMImyJibce gocturaer 50000 A.

2. 3Banmch o UINTEILHOCTHA UMITYJIbCa, B MEKpOCeKyH1ax. OHa yKa3biBa-
ercs depe3 npobb. Hanpumep, 10/350 o3Havaer, 4T0 MMIyIbC HAPAC-
TaeT JI0 MAKCUMAJIbHOI'O 3HAYEHUS TOKA 38 10 MUKPOCEKYH]I, & IOTOM
IJTABHO criafaer A0 HyJs 3a 350 mukpocekynz. Wom, nanpumep, 8/20.
(10/350 — qyIMHHBIA 1 MOUTHBINA UMITYJIBC, XAPAKTEPHBINA JJIs IPSIMO-
ro NomaJaHus paspsaoM, a 8/20 — KOPOTKHiA, Gojiee XapaKTePHBII
HABEJEHHOMY OT MOJIHUM HENOJIAJIEKY )

3. Pabouee nanpsizkerne. 10 HOPMAJIbLHOE HATPSI)KEHUE B JIMHUU, K KO-
TOPOI HNOJKJIIOYAETCH 3alUTa.

4. HampsizkeHue OrpaHWYeHWs, B BOJIBTAX. DTO BEJIUUNHA OCTATOIHO-
IO HAIPSKEHUs UMILYJIbCA HA KJIeMMaX yCTPOHCTBa (II032Ke yKaXKYy,
[OYEMY ITO BayKHO), JI0 KOTOPOI'O YCTPOUCTBO 3alUThl CMOXKET €ro
YMEHBIUTb.

5. Kuacc yerpoiictBa (CM. 9acTh PO 30HATIBHYO KOHIIEIIINIO ).

CTouT OTMETUTH, 9TO JAXKe MHOTOJIETHSS COOPAHHAS CTATACTUKA HE
HCKJIIOYAET, 9TO KOHKPETHO BBl HE COIPENIMJIA HACTOJIBKO, UTO IO BaM
YIAPUT AHOMAJILHO MOITHAS MOJIHVS, HO BEPOSTHOCTH 9TOTO BECbMA, HU3-
kag. (Hanpumep MK 62305-1 cuuraer, 4To Jare 110 CaMbIM OT'bsIBJICH-
HBIM I'DenrtHukam MojHuu ¢ 3apsaoM 6osee 300 Ki Boimyckaorcs menee
gem B 1% ciyuaes.)

Ha pucynke 101 mHarismno moka3aHo pacupeeaeHne KOJInIeCTBa MOJI-
HUI TI0 TOKY pa3psfia, 1 YPOBHU 3AIMUTHI, C YKa3aHUEM 30HbBI IIOKPBITHUSI.

TaK KaK IIpoIiecC ImpeJacKa3aHnud TOKa y MOJIHUU, KOTOpad yIdapuT
B O0BEKT B OYJyIIEM CPOJHU IIPOIECCY MPEICKA3aHUs Kypca OUTKOWHA
(To ecThb rasanue), TO ObLIN BBEIEHDI PA3HBIE YPOBHU 3aIUT OT MOJIHUIA.
Kaprunka 101 HarasaHo MOKa3bIBAET, KAK OHA COOTHOCATCS. Heobxomm-
MBIl YPOBEHB 3aIUTHI BHIOMPAETCs COIJIACHO OIEHKE PUCKOB yInepba oT
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LPL I: 3-200 kA [98% cnyuaes]

LPL II: 5-150 kA [95% cnyuaeB]

LPL III: 10-100 kA [86% cnyuaeB]

LPL IV: 16-100 KA [79% ciyuaes]
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Pucynok 101 TIlosicienne yposreii 3ammurel LPL mo TOCT P M9K 62305-1-2010. Wi-
JIFOCTpaIUst 10 MOTHUBaM pyKoBojcTBa Lightning protection guide or xommanmuu OBO
BETTERMANN.
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nonaganusg Moy, OUeBHJIHO, YTO €CJIM JIst 3aIlUThl 060PYI0BAHKS
MadThl CBA3U 3KOHOMHUYECKH 1eJIecO00pa3Ho CIe/laTh 3aIlUTy XOTd Obl
or 99% ciayuaes nomaaHui MOJHUA (TO €CTh, IIPOPBETCST OJIHA MOJIHUS
U3 COTHH), TO JIA TA30MEPEKAYUBAIONIEH CTAHIIUA MOXKET OBITH MAJO W
99,9% sammTel (MIPOPBETCS OJIHA U3 THICAYN).

[TopTum BCE, 3a0BIB TPO MEJIOUHN

OnwmcanHOe BBIIIE AKTYaJIbHO [JIsi C(DEPUIECKOTO KOHs B BakKyyMme. B
pPeaJIbHOM YKU3HU €CTh OIPOMHOE KOJIMIECTBO TOHKOCTEH, KOTOPBIE OILyC-
KAaIOTCs JJjIs YIPOIIEHUs, HO PAHO WJIX MO3/IHO AaJyT O cebe 3HATh. Bor
IPUMEPBI HEKOTOPBIX U3 HUX:

1. Cobcmeennas uHIYKMUBHOCTIL U CONPOTMUBAEHUE NPOBOJHUKOE.
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OTpesok npoBoja AuHONH 1 MeTp 00/1aJaeT WHIYKTUBHOCTBIO IIPH-
MepHo 1 MKI'H ¥ HeHyJIeBbIM COIpPOTHBJIEHHEM.?? A 3HAYUT, IPU BBHICO-
KUX TeMIIax HapacTaHus TOKa (& JJid MOJIHUIL OHU KAaK Pa3 XapaKTep-
HBI®) JIMIIHUWI 3a1aC TPOBOMA MOYKET CBECTHU CMBICJI 3allUThl K HYJIO.
Muorune mpou3BoOUTE M B CBOMX PYKOBOJICTBAX SIBHO YKAa3bIBAIOT, UTO
JJIMHA TPOBOJHUKOB OT JIMHUU K KJIEMMAM YCTPOWCTBA 3aIUThI JOJIK-
HBI OBITH MAKCUMAJIHLHO KOPOTKOMU, u B cymMme He mpesbimarsk 0,5 M. Ha
pucynke 102 mokazano, Kak JUIIHAE 2 MeTPa MPOBOJHUKA BJIUSIOT HA
KOHedHOe Hanpsizkenne orpanndenus. Keim Y3UII cpesaer npure it
WUMITYJIbC 10 BestmauHbt 1,5 KB, To Ha MpoBOMHUKAX TAIAET TOIOJTHATE b
vO 2 KB, 1 B uTOre B HArpY3KYy NPUIET UMITYJILC HANpPsiKeHuEM 3,5 KB.

Becbma uzstimabIM CIIOCOOOM 17Tl YMEHbIIIEHUST BJIUSTHIS TPOBOIHUKOB
sIBJIIeTCs V-00pa3Hoe MOJIKJIIYEHNe, 9TO N300paKeHo Ha pucyHnke 102.

Hexoropsie npousBonuTesnn i y00CTBa MOHTaXKa IIPEJLyCMATPHU-
BAIOT JIBOHHBIE KJIEMMBI, HAIIpUMED, KaK Ha yCTpoiicTBe ¢ pucyHka 103
(oreuecTBEHHOE KCTATH).

2. Conpomussenue uepaem poab

IIpu Toke paspsga monaaun B 50 KA, Ha TPOBOJHUKE C COMPOTUBIIE-
mreM B 0,1 OM mpy mpoTekaHmym TOKa CO3MACTCS PA3HUIA HAMPIKEHUS
B 5 kB. Tlosromy Y3UII ciemyer moak/a09aTh MaKCHMAJIBHO TOJICTHIM
IPOBOJHUKOM, HE MeHee 6 MM?, Iazke ecim caMa 110 cebe JIMHuA 2,5 win
maxe 1,5 mm? Ecim ol nogkmounmm Y3UIT V-o6pasno kak Ha HoTO
BBIIIIE, TO TOJICTBIM Y BaC OCTAHETCS TOJIHKO 3a3E€MJISIIOIINI IPOBOIHUK.

3. Yempoticmea 3awumot 6e3 coeaacosanus 0ECnNOAE3HO COEOUHAMD
NAPAALEAOHO

MozxeT 3aKpacTbCs MBICJIb, YTO €CJIU [TapaJlJIEJIbHO IOCTABUTh HECKOJIb-
KO yCTPOMCTB 3allUThI, TO MBI MOJIyIuM Merasamuty. Ho 510 Tak He pa-
6oraer. Korja mo JuHWUM OPUJIETUT WMILYJIHC — TO NEPBBIM cpaboTaer
KTO-TO OJIMH, W TpUMeT Ha ce0s Bech yJap. UToObI KacKaJ U3 3alluT

T'OCT P M9K 61643-12-2011 1u6.1.3
IIpu ckopocTH 1OAbEMA TOKA B UMILyJbce 1 KA /MKC MH/yKTUBHOCTH OJHOIO METPa PO~
BOJ[HUMKA JIACT [aJIeHNe HalpsiKeHus rnpumepro 1 kB
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Pucysnok 102 Biusanue AIuHBI IPOBOJHUKOB IPU IIOJ-
ximodenun Y3UII ma cremennp orpamuveHus mepeHANpsIzKe-
HUA

paboTaJr COrJIACOBAHHO, U 0 MEPe HEOOXOIMMOCTH B JIEJIO ITOTJIOIIEHUS
HMITYJIbCa HOJIKJIIOYAINChL Bce Oojiee U OoJiee MOIIHBIE YCTPOICTBA, OHU
JIOJIZKHBI COTJIACOBATHCS CIeNUaIbHBIMU JApoccessmu. Ho Tak Kak pac-
YeT TAKOTO KaCKaJla 3a/1aua HEIPOCTasi, TO U YCTPONUCTBA COTJIACOBAHUS
B karajiorax npousBogureseit ¥ 3UII maiitu kpaitne Tpymaao. [Iponsso-
JUTEIb CTAJI BBIMYCKATh KOMOMHUPOBAHHBIE YCTPOMCTBA, COIVIACYS WX
BHyTpHu cam. To ectb, BMecTO yctanoBku psamom ¥ 3UIL IT u Y3UII IIT
KJIacca Hy»KHO B34aTh rotoBoe ycrpoiictso II+III xiracca.

4. Cmasum asmomam emecmo npedorparHumens
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Pucynok 103 VYcrpoiictso 3amuter Y 3I1-220 npoussoacrsa kommanun "Taxuon". wi-
JIIOCTPanus B34Ta ¢ caiiTa nmpoussoauTessa https://tahion.spb.ru

Ecim BB BHEMaTebHO mpounMTaeTe MOKYMEHTAIWIO HA yCTPOUCTBA
3aIUThl OT MUMIIYJIbCHBIX I€epEHAIPAXKEHUM, TO YBUJHUTE, YTO MHOTHUE
[IPOM3BOAUTENN TPEOYIOT YCTAHOBKY IPEIOXPAHUTENEN IJId 3aIMUTh OT
KOPOTKOI'O 3aMBbIKaHUSA — €CJIM YCTPOWCTBO BBIMJIET U3 CTPOsd, OHO MO-
JK€T yCTPOUTH KOPOTKOE 3aMbIKAHUE 3AIUIIAeMOi JTuHIN Ha 3eMiio. 1
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IIDU TaKOM CIIEHAPUU JIydIlle, ECJIA CTOPUT NIPEJOXPAHUTENb U OTKJIIOUUT
YCTPOMCTBO 3aIlIUThI OT JINHUH, Y€M 3TO CJeJIaeT BBOJIHON aBToOMaT, 0bec-
TouuB Harpy3ky. Ho cum. 1.1 — riryno cHagasa 1o0uBaTbCsS MUHUMAJIBHOM
MHIYKTUBHOCTH IIPOBOJHUKOB, YTOOBI 3aTEM BOTKHYTbH aBTOMATUYECKUI
BBIKJIIOYATE b, BHYTPU KOTOPOI'O 3JIEKTPOMArHUTHBIN PACIENINTEb B BU-
Jle KaTyIIKM WHAYKTABHOCTH. B HMTOre aBTOMATHYECKHUIl BBIKJ/IIOYATEJb
Oyzer paboraTb KaK JOIOJIHATEIbHBIE BUPTYaJIbHblE HECKOJIBKO METPOB
npoBoJa (cM 1.1), yBesnuuBas HAIPSIXKEHHE MMILYJIbCA, JONIE/IIEro B
Harpysky. Ml mMenHO mosTOMy KpaiiHe XKeJIaTeJIbHO UCIOIb30BaTh NMEH-
Ho nipeoxpanuTed. (CTOUT emmg MpuHATH BO BHUMAHUE OIACHOCTD, YTO
Mty Ibe ToKa B 10-50-100 KA BBI30BET ClIeKaHUE KOHTAKTOB B aBTOMATE )

5. YBHUII na 6aze 6apucmopos umerom mox ymewku

OH HeOOJIBIIIOH, HO NpU 3TOM He HyJieBOi. U TyT 31apaBblii CMBICII
OTXOJUT Ha BTOPOH IIJIaH Iiepel JICKTPOCEeTEeBOU KOMIIaHUEll, KoTopas
“MeeT CBOE MHEHHUE Ha TO, TJe JIOJKHO ObIThb ycraHoBjieno ¥Y3UII. Tak
9TO MOKET IOJIyIuThCs Tak, 4ro Y 3UII BbI mocTaBuTe 1IOCIE CIYETINKA.
Ho Tak kak cuéTunK — COOCTBEHHOCTH 3JIEKTPOCETEBON KOMIIAHUU, MO-
JKeTe NejiaTh KyJideiic, KOrga OH CTOPUT IIOCJIe IPO3bI, U BaM IPUJLYT €ro
MEHHATh.

6. Omcymemeue KOHMPOAS

[Ipencrasbre, aro Bl ocHactusan ¥ 3UIlamu ssrekTporuT, KOTOPHIiA
MIATaeT METEOCTAHIINIO B Oe3 o HOM Mecte. Psmom mporta rpo3sa, Y 3U-
IIb1 BBITOTHIIM CBOIO (DYHKITUIO, CIIACTH HAYUHKY CTAHIIUU OT MIOBPEXK 16~
HUsI, HO TIOTMOJIM CAMW — WX OTKJIIOYWIa 3armura. VY mosmydaercsa cutya-
IUsl, KOTJ[a CTAHIMsI HOPMAaJIbHO paboTaer, HO IIPU STOM He MMeeT 3allli-
TBI, U CJIEYIONAs I'PO3a MOXKET BBIBECTH €€ n3 cTposi. VIMEHHO OT TaKuX
HEIPUSTHBIX cuTyaruii cymecrBytor ¥ 3UII ¢ KoHTakTaMu, KOTOpbIe pa3-
MBIKAIOTCsI /3aMBIKAIOTCsI, KOT/I4 3AIATa BBIXOIUT U3 CTPOsl (HAIIPUMED,
Ha doro 103 Y3II-220 310 kKouTakTel 4 u 5). B Takom ciydae ymepinuit
Y3UII moxkeT HOJAaTh CUTHAJI B CHCTEMY JIUCIETIEPHU3ANNAN, ITO MOPA
BBICBLJIATH MOHTAXKHUKA, JIJIs] 3aMEHbI 3aIlUThI.
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IIpakTuka.

JoanTaBmmuii 70 3TOr0 MecTa HaBEPHIKA yrKe 3aJaJICs BOIIPOCOM — a
zadem mHe Hag0 ¥ 3UII n kak ero Braouars? [lepexonum K KOHKpeTHUKe.

Ecau BbI XuBeTe B 9aCTHOM JIOME U 3JIEKTPUIECTBO B JIOM TOCTYIIAET
10 BO3/LYIITHOMN JIMHUU JIEKTpolepeiad, To BaM tpedyercsa Y 3UII, npu-
1éMm Kjacca I. B HekoTOpBIX ciydasdx MoxkeT xBaTuTh u Il kjacca, HO
TYT y2Ke o4eHb MHOTO "HO". Ecjin BBl 2KMBETE B MHOIOKBAPTUPHOM JIOME,
BCe MHYKEHEPHbBIE CUCTEMBI KOTOPOro B mopsiake, To ¥ 3UII e apnsercs
YCTPOMCTBOM IIE€PBOIl HEOOXOIUMOCTH, HO XYK€ HE CTAHET, eCJId B IIUAT
BoI gobasure Y 3UII kimacca II. Tunosas cxema ucnonbzosanus Y 3U1Tos
n3o0pakena Ha pucyuke 104.

Beop ITpoMeXKyTOUHBIH KoneuHoe
AT YCTPOMCTBO
L1 L1

L2 L2
L3 L3

PE PE

y3un Y3uIl y3urn
Tan [ Tan 11 Tun 111
U u u u u u

Pucynok 104 IIpummep npumenenus Y3UII

Bsox cnepa. Y3UIlsl kitacca I pacrosiaratorcst cpasy IOCIE BBOIHOIO
aproMara (Hy WM HOCJE 3JIeKTPOCYETUNKA, €CIHM JIEKTPOCeTeBast KOM-
NAHUS TAK YKEJIAeT) 0 OJHOMY Ha Kax Iyt ¢da3dy. BuaHo moBropHOE 3a-
semusterne, u TN-C npespamaercsa B TN-C-S. Bes zazemuenus Y3UII ne
paboTaer — Ky/1a eMy OTBOJUTDH SHEPIHUIO UMILYJIbCA, KPOME KAaK B 36MJIIO !
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BryTpu 31aH1s Ha TPOMEXKYTOYHOM IIIUTE, HAIIPUMED, STaXKHOM, UC-
nose3ytorest ¥ 3UIT kiacca 11, koTopbre mogaBaT TO, YTO CMOLJIO ITPORTH
qepe3 Y3UIIbr wa BBose. O6parure BHuMmanue — mexiay N u PE cro-
ur Y3UII, cnerualibHO JjIsi 9TOrO IIpeIHa3HAYEHHBI, TAK KaK B HOPME
nanpsizkenne Mexkny N u PE meBenmuko.

Hy u, nakonen, psimom ¢ norpeburesiem crasurcst Y 3UII kiace I11.
YV XOpOIIIO CIIPOEKTUPOBAHHBIX YCTPONCTB, BHYTPU YK€ €CTb 3alllUTa OT
[IePEHAIIPSI?KEHU, KOTOPasi IPeyCMOTPEHA [TPOU3BOIUTEIEM.
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Ocmopootcro, noddesxu!

12 OcTopo:KHO, O ae/IKN!

VBBI, yCTPOUCTBA 3AIMUTHI jI TPUMEHEHUS B OBITY W IPOMBINLIECH-
HOCTH TOYKe TMOAAETbIBAIOT. [IpraéM moamepIBaloT BCE, HE TOIBLKO TOPO-
e UMIIOPTHBIE M3IeJINsl, HO W JayKe caMble OIOIKETHBIE, PO KOTOPHIE
MOy MAeIlh «HY BOT MX-TO MOJJIEIBIBATE CMbIC/Ia HeT». CebecTOmMOCTD
MOJJICNIKY JIOJIKHA OBITh HUXKE OPUTMHAJA, W YKYJUKH CO3IAI0T U3/Ie-
Jive Iy TéM YIIPOIIEHUs, KOTOPOE BHEIITHE TIOX02KEe HA OPUTUHAJ, U KAK-TO
paboraer, HO HE YIOBJIETBOPsET TPEOOBAHWSAM CTaHIApPTOB. K CIacThIO,
Yy MeHs eCTh IpUMep, Ha pucyHke 105 OpUrMHAJIbHBIN BBIKJIIOYATEIb U
O IEeJTbHBINA.

T

Pucynok 105 CieBa opuruHaIbHDIH ABTOMATHYICCKUI BLIK/IIOUATEIb, CIPABA IOIIE/b-
HBI.

Yro B moameKe He Tak?!
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1. Bwmecro 6uMeTa indecKoil MIaCTUHKYA TEIJIOBOIO PACIENUuTeN sl IPo-
CTO KYCOK KeCTU. ABTOMaTHYeCKUil BBIKJIIOUYATE/b He cpaboTaer HU
IPU ABYKPATHOM, HU IIPU IIATUKPATHOM IIPEBBIINIEHUY HOMUHAJIBHOTO
TOKa. 3a0/(HO BBIKWHYJIM PEryJTUPOBOYHBIN BUHT, KOTOPBIM Ha 3aBOJIE
[IOJICTPAUBAIOT TEIJIOBOI pAaCHENUTeb JIjid MOoNaJaHusd B JOINYyCK — B
HoJJIeJIKe HET PacCIennuTe/ s, HAaCTPAuBATh HEYEero.

2. BpIKWHYU TIOJIOBUHY TIJIACTUH U3 TyTOTACAIIEeH KaMepbl, CAMU TLIa-
cruHbl ToHbIE. Hu 0 Kakoit oTkiodaromeii crnocobnoctu B 4,5 KA
peyb HE UJET.

3. Bwibpocwin Terton30upyOMnii BKIIAIBIINT OT IPOrapa BOOK.

4. DJIeKTPOMArHUTHBIN PACIEIUTEh yCIOBHBIH, BMECTO 5,5 BUTKA B OPU-
ruHaje, B IOIJEJIKE CHENaId 3,5 BUTKA IIPOBOJIOM IIOTOHBIIE. JTO
CJIeJIaHO, YTOOBI IPU KOPOTKOM 3aMBIKAHUE OH XOTb KaK-TO OTKJIIO-
quyice (BAPYT KTO PEIIUT KyCTAPHO [IPOBEPUTH ), HO HU O KAKOM IIOMa~
JIAHWHM B JIOIIYCK PEUHU HET, XOPOIIo, ecyi OH cpaboTaeT npu 30 X Loy

5. Pasuuna B marepmasax, jgaxke Ha GOTO BUIHO OTJIWYNE B TAJIbBAHU-
YeCKUX TMOKPBITUAX KJIEMM, YV TOJJIEIKNA TOKPBITAE MOIPOIE, JIUIIb
OBbI He 3ap2KaBesIo JI0 MPOJAXKU, HA O KAKOM CPOKE CJIYKOBbI pedb He
njér. CobCTBEHHO, TIOJJIEIKA W CIOpejia paHbIle BPEMEHU W3-3a Ha-
rpeBa B KJeMMe MM KOHTakTHO mape. Cama KOHTaKTHas Hapa He
“MeeT HUA OKPBITU, HU CIEeINabHbIX HAllaeK JJI HU3KOIO IePeX0o/I-
HOT'O COITPOTHUBJICHUSI.

Jlaxke He HY?KHO HAarOHATD KYTH, PACCKa3bIBasi O IOCIECTBUAX yCTa-
HOBKU TAKUX «U3JIEJIUI» — OHU HE BBIIOJHSAIOT CBOIO OCHOBHYIO (DYHKIIHIO,
¥ CaMU MOTYT CTaTh UCTOYHUKOM IIPOOJIEM.

Kaxk orsmmanth mojiesibHoe uzjenne ot opurunnaia? MoxkHo, KoHed-
HO, HAIIUCATh [EJIyI0 NHCTPYKIIUIO 110 Pa3TJIfgIbIBAHUIO HE3HAYUTEIbHBIX
OTJINYUiI BO BHEIIIHEM BHUJIE, HO 9TO BCE He nMeeT cMmbiciaa. [lognenkn me-
HAIOTCS, Y OJHOU MapTUU KPUBad 3aKJENKa, & JIPYTYIO BBIIAET JIAIITHA
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TOYKa B MapKupoBke. [1o3ToMy peKoMeHIalusi MpocTas — He MOKYyIaii-
Te yCTpORCTBa rje 1onajo. B X03siiCTBEHHBIX Mara3uHax, B JIOTKaX Ha
PBIHKE, B JIapbKe Ha OCTAHOBKE — B TAKUX MECTaX BCErJa eCThb IIAHC Ha-
pBarbcs Ha o IeKy. OnpereuTech ¢ IPOU3BOUTEIEM, IOCMOTPHUTE Ha,
€ro caiite, KTO U TJIe SIBJISIETCS €ero OPUIIAATBHBIM JUJIEPOM, U TOKYIAATE
TaM. B TakoMm ciiydae IernovKa MoCTABKY MOHSITHA U KPYITHBIN TOProOBerl,
TOTPATUBIIUI BpeMs Ha ITOJIy9€HUEe 3aBETHOIO CTATYCa, HE CUJILHO 3anH-
TEPEeCOBAH B MPOJIaXKe MOIIe/I0K. >

34 XoTs MBI IOMHEM KJIACCHKY: KAIITAJ GOMTCSH OTCYTCTBIS MPUOBLLIM MM CIIAIIKOM MaJICHD-
KOIi IIpuOBbLIN, KaK HpUpoja bourcs mycrorbl. Ho pa3 mmeercs B HAJIMYUU JIOCTATOIHAS
npubbLIb, KaNuTaa cCTaHoBUTCH cMesibiM. Obecrieubre 10 IPOIEHTOB, U KAIMTAJ COIJIACEH
Ha BCAKOE IpuMeneHue, 1npu 20 IporneHTax OH CTAaHOBUTCS 02KUBJICHHBIM, 11py 50 IIpomeHTax
[IOJIOKUTEILHO TOTOB CJIOMaTh cebe roJioBy, mpu 100 mporeHTax OH MOMUPAET BCE YeIOBe-
yeckue 3aKOHbI, Ipy 300 IPOIEHTAaX HET TAKOr'O IPECTYILIeHNs, Ha, KOTOPOe OH HE PHCKHY.JI
ObI, X0Td ObI 110J1 cTpaxoM Bucesuipl.—Tomac Jxozed Januunr
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13 omosHuTeabHOEe UTEHHE.

st pacumpenns u yriiyOjeHusi CBOUX 3HAHUI PEKOMEH/IYIO CJIEIy-
IoIlIe UCTOYHUKYU, IOMUMO HOPMATUBHBIX JOKYMEHTOB!

K rnaBe mpo npesoxpanuresnin:

1. Kuawura K.K. Hamurokos, P.C. Xmenpaunkuit, K.H.Auukeesa. [lias-
kwue npepoxpanuresn. M.: Dueprus 1979.
2. TOCT P 50339.0-2003 (M3K 60269-1-98) IIpenoxpanurenu niaBkue

Hu3KOBOJIbTHBIE. JacTh 1. Obiue TpeboBanust
Ha anrmmiickom si3pike:

1. Bameuarenbnas crarba Aprypa Cruia B )xypuase Electronic World
1965 rozma mpo mpaBUILHBIN TOIO0D IpemoxpaHuTeneit: https: // www
rfcafe.com /references/electronics-world /selecting-proper-fuse-august
-1965-electronics-world.htm

2. IIpocroe u mocTyIHOE pYKOBOJICTBO 110 IIpegoxpanuTeisiM "fuseology",
TaM €CThb BCE U IO Pacyéram, W 10 YCTPONCTBY IPEIOXPAHUTEJIEN.
http://www.cooperindustries.com/content /dam /public/bussmann
/Electrical /Resources/technical-literature /bus-ele-br-10757-fuseology.pdf

K ruase IIPO BBIKJIIO9aTE N ﬂI/I(lbd)epeHL[I/IaJIbHOI‘O TOKa:

1. B.K. Monakoe ¥30. Teopuss u npakruka Mocksa, 3narenbcTBo
"Queprocepsuc", 2007 r.

Kunkka mukapHas B CBOEH IMOJHOTE U JIOBOJBHO ITPOCTOM SI3BIKE
uznoxenusi. Aprop — mupekrop kommanuu ACTPO-Y30 (uzo.ru) -
OTEYECTBEHHOIO pa3paboTunka u mpouspogurensa ¥ 30.

2. http://www.uzo.ru/books/normative-document,/ Bpokumka
HOPMATHUBHBIX JIOKYMEHTOB, nMerorux orHomeHnune Kk ¥ 30. Tam xe
€CTDb €IIE OJIMH NOKYMEHT 3aC/IyKMBAIOMUi BHUMAaHUs hittp://www
.uzo.ru/books/uzo.pdf

K riaBe mpo ycTpoiicTBa 3amuThl OT UMITYJIBCHBIX TI€PEHAIPIKEHMIA:
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@«

IIpexkyie Bcero HopMmarTuBHasi nOKyMmeHTalus. ['osopum: Okeit, ryri,
"YCTpoiiCTBO MOJIHUE3AIUTHI 31AHUN, COOPYXKEHUNA U ITPOMBIIILIEH-
HbIX KoMMyHukarwmit: Coopuuk mokymentos. Cepus 17. Boimyck 27"
¥ BHUMATEJIbHO M3y4YaeM, B COOpHUKE COOPaHbI HOPMATHBHBIE JOKY-
MeHTBI: IHCTPYKITHS [0 yCTPONCTBY MOJIHUE3AIUTHI 3aHUNR U COOPY-
kenuii (PJI 34.21.122-87) u MucTpyKiyst 110 yCTPOICTBY MOJTHUE3a~
LIATHI 3JaHWUIA, COOPYKEHUH U IPOMBIIIeHHbIX KomMmyHuKarmii (CO
153-34.21.122-2003), a Takxke orzaesnbHo TyrauM u cMorpum [OCT
P M3K 62305. Ou cocronT u3 OOJIBIIOrO KOJIAIECTBA IACTEH, HO HA
omuH OJIOTE€pP B MHTEPHETE HE MOXKET OBITH BBIIIIE HOPMATUBHBIX TPE-
6oBaHUii.

Ectp nmpekpacubrit caitt https://zandz.com Pebsara me Tosbko 3a-
nrcaju BeOMHAPHI C IPUIJIAIIEHHBIMA CIEIUAIUCTAME CPEPDI, HO U
CJIEJIAJIA UX CTEHOTPAMMBI, TAK 9YTO MO2KHO OBICTPO IIPOYNTATH BMECTO
pocMoTpa Bujieo. Beé€ 910 BesmKoJIenne OHN BBUIOXKUIA OECIIATHO,
HO TOTpeOyeTCst pErucTpalys. 3a 9TO UM MOYET U yBaxKeHue. Bujeo-
3anucu BeOMHAPOB JieKaT y HUX HA 0TyD KaHajae W JOCTYIHBI 0e3
perucrpanuu, Haupumep, sebunapel npod. Bazensana (https://www
.youtube.com/watch?v=R-KbjRb4Yuw

Hemoxas crarha na xabpaxabpe https://habr.com /ru/post/188972/
MHorue nMpou3BOAUTENM BBIYCKAOT PYKOBOICTBA, IO ITPOEKTUPOBA-

HUIO — TaKas 3aByAJIMPOBAHHAS] PEKJIAMA, [JIe IPOCTHIM SI3bIKOM 00b-
SICHSIFOTCsI OCHOBBI U 320/IHO IIPUBOJIATCS BBIIEPKKHU U3 KATAJIOra 000~
pyJoBaHusd, KOTOpOe permaeT mpodsemy. Ha pycckom si3bike ecTsb mpe-
KPAaCHOE PYKOBOJICTBO OT ImHaiifep ajiekTpuk https://www.se.com
/ru/ru/download/document / MKP-CAT-ELGUIDE-19/, nac
WHTEPECyeT PasJiest J, TOCBAIIEHHBIN 3aIuTe OT nepeHanpsizkennit. B
HEM BCE JOBOJIBHO IIPOCTO, HATJIAIHO U TOYHO.

Eciu B Biiajsieere aHTIMACKUM SI3BIKOM, TO (DUPMBI, TIPOU3BOISIINE
BCE JIJIsT MOJTHHE3AIUTHI, BBITYCTHIA 3aMedaTeTbHble PYKOBOJICTBA.
Koneuno ¢ mepekocoM B CBOIO ITPOJIyKIHMIO, HO KAK BUIUTE, HEKOTOPHIE
WLTIOCTpaIuu 1 ozauMcTBoBas y Hux. 910 OBO BETTERMANN
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lightning protection guide https://www.obo.hu/out/media/Blitzschutz

-Leitfaden _en.pdf, Dehn lightning protection guide https

/www.dehn

-international.com/sites/default /files/media/files/Ipg-2015-e-complete.pdf

Oryimano JOIIOJIHAIOT 3Ty KHUI'Y:

{HE YBbET!

A.B. MepebackuH

PEANBHAS MOMOLLb
JIOMALLHEMY SMEKTPUKY

OADKA

Pucynok 106 O6oxKa KHUTH
A .B. Ilepebackun. PeanbHast moMonn
JIOMAIITHEMY SJICKTPHKY.

Kuawura "Biezaii, e yobér" A. B. Tle-
pebackuna. B 3ot KHHUTE paccMaTpuBa-
IOTCSI BOIIPOCHI COCTABJICHUS IIPOEKTA, OCY-
[IECTBJICHUS 9JIEKTPOMOHTAYXKHBIX pabor,
3a3eMJIEHUs] — BCE T€ BOIIPOCHI, KOTOPHIE
HE BOLLIU B MOIO KHUTY. 91 6bI cKa3aJt ara
KHUTa — UJeaJIbHOE JIOTOJHEHUE, IIepece-
YeHWE U MOBTOPEHWS MUHUMAJIbHBI. AB-
TOP MUIIET YKUBLIM I3bIKOM U [TOHUMAET,
0 YeM THUINET, B OTJIMYUU OT HEKOTOPBIX
6JI0TepOB B MHTEPHETE.

Takxke, abCOJIOTHO OeCIIATHO, pac-
MIUPUTH, YIJIyOUTh CBOM 3HAHUSA MOYKHO
Ha yuebnoMm noprajue IEK Academy https
:/Jacademy.iek.group/, rue y4ebmble
MaTePUAJIBl CIPYIITUPOBAHBI IO TEMAM ¥
[IPElyCMOTPEHBI KOHTPOJIbHBIE 33JIaHUS.
dopmar y9eOHBIX KYyPCOB KaK TEKCTOBBIH,
TaK U B BUIE BUICOPOJIMKOB, Ha JIHOOOH

Bkyc. KoHeuHo, B MpakTUYECKON 4YacTH PacCMaTPUBAETCS MPOJLYKIHS
IEK (a rakxke komnanuii, Bxoasumx B xouauar — ONI, ITK u apyrue.),
HO TEOPETUYECKUE BOIPOCHI YHUBEPCAJBHBI MJI BCEX ITPOU3BOIUTENIEH.
1, uro memasoBazkuo, Ha noprasie IEK Academy MOXKHO 3a1aTh TEXHU-
YEeCKMil BOIIPOC U MOJIYYUTh Ha Hero komiereHTHbIA (!) orBer.
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=k ¥ academy

i MpocmaTpusatite
o pykof u 8 nioGoe Bpema KYPCbi faxe
63 uHTepHeTa

y
nopTtana Akagemun IEK
GROUP

Kypcsbl BeBuHaps CemMuUHapbl
OuHoe ofiyueHiie U NPOKTMUECKUE

Bonee 100 kypcos ana &
OBuwienme ¢ BBAYLMM 3AECE M Cenyac
MOCTEp-KNOCCH!

caMOCToSTeNbHOro o6yueHns

Akapemusa IEK GROUP

BebuHapel DEE

FEREKS

il

Pucynok 107 3arnasnas crpanuna nopraia IEK Academy https://academy.iek.group

187


https://academy.iek.group/?utm_source=ebook&utm_medium=organic&utm_campaign=serkov

Saxmouenue.

14 3akgioudeHne.

Ecnu, npounras kaury, BbI He y3HAJU I €0t HUYIEro HOBOTO — TO s,
KaK aBTOp, Oy/Iy pajl, 9T0 MEHS OKPY2KAIOT CTOJIb KBAJIA(DUITTPOBAHHBIE
crienuayncThl. Cm Bbl y3HAM [Tt cebs 9TO-TO HOBOE — TO g OyIy pag,
9TO CHeJIajl MUD JIydllle W MOJEJNJICA 3HAHUAMA. B Ji0b60oM cirydae aB-
TOD pajl, KOrma ero Tpy duraior. [losTtoMmy maiite mounTarsh OyMarKHYIO
KHUTY JIPY3bsIM, IPHUILIATE CCHUIKY HA JIEKTPOHHYIO BEPCUIO KOJLIETaM,
CITOCOOCTBY#TE MaKCUMAJIHHOMY PACIPOCTPAHEHUIO 3HAHMIA.

FEcnmm Bam monpaBmiioch MOE TBOPYECTBO — MOXKETE TOJIIUCATHCS HA
MeHsI B yJOOHBIX BaM COICETSX, CIUCOK KOTOPBIX €CTh HA MOEM CaiiTe
https:
HOBEHbKOE B 00JacTH TexXmpocBera. Takke HAa MOEM caiite ecTb op-

/serkov.su. Tak TOYHO HE yIycTHTE, KOTJA 9 OMyOIMKYIO ITO-TO

Ma, Yepe3 KOTOPYIO 3BOHKOI MOHETON MOXKHO OTOJIAr0/IapUTh aBTOPA U
IOy 9aCTBOBATH B OY/IyIIIX TBOPYECKUX ITPOEKTAX.

Knnra coszana MOTHOCTBIO C HCHOJIB30BAHHEM TOJBKO CBODOIHOTO
IIPOTPAMMHOTO 00ECIIeUeHNs: OepanoHHast cucrema Linux, makeTsr s
paboter ¢ rpadukoit GIMP wu inkscape, odwucusiit maker LibreOffice.
Bepcrka ocymiecrsiiena B cucreme ConTeXt. Pucynku u dororpadbun
— aBTopa. BapmanTt 06/102kKu OBLT BEIOPAH IUTATEISMHI B TOJIOCOBAHUN B
TeJierpaM-KaHaJe aBTOPA.
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