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BBEJIEHUE

DnekTpuyeckas YHEpPrusl — camasi yHUBepcaibHasg U yaoOHas s uc-
noJib30BaHusi (hopma SHEpPruu. be3 ANeKTPOIHEPTrud HEMBICIUMA KYJIb-
TypHasl KM3Hb YeJIOBEKa. DJIEKTPUUECTBO — HAIll BEPHBIN MOMOIIHUK B
TpyJZie U B OBITY, HO OHO CTAHOBHUTCS OMACHBIM ISl )KU3HU YeJIOBEKa, ec-
JIM C HAUM HEMPaBWIHHO U HEOPEXKHO 00pamaThes.

Poct noTpebiieHust 3JIEKTPOIHEPTUU B MPOMBIIIJIEHHOM MPOU3BOJICT-
B€, CEJIbCKOM XO3SMCTBE U OBITY CBSI3aH C MOCTOSIHHBIM POCTOM 3JIEKTPO-
BOOPY>KEHHOCTH TPyJAa, C IIMPOKUM HCIIOIH30BAHUEM €€ B TEXHOJIOTH-
YECKUX MPOIIeCCax, C BOBJICUEHUEM OOJBIIOr0 KOJIUYECTBA JIIOJIEH B pa-
00Ty 10 OOCTY)XMBAHHUIO JJEKTPOTEXHHUYECKHX YCTAHOBOK. IloaTomy
OO0JBLIOE 3HAYEHUE MPUJAETCA BOIIPOCAM 3JIEKTPOOE30MAaCHOCTH.

B cBsi3u ¢ 3TUM BO3pacTaeT U OMACHOCTh MOPAKECHUS JIEKTPUUECCKUM
TOKOM. B nmomaiiHeM o0uXoje HaXOJIUT MPUMEHEHHE OOJBbIIOE KOJIU-
YECTBO AJICKTPHUCCKUX MPUOOPOB M armapaToB (CTHpalbHBIC MalTUHBI,
IBIJIECOCHI, IUIMTKH, YTIOTH), MOJh30BaHUE KOTOPHIMH TPeOyeT 3HaHUS
OTIpEeIETICHHBIX MPABUII.

[Ipu mpoxokACHUU Yepe3 TEJIO YEIOBEKA PICKTPUUECKUN TOK MOXKET
BBI3BAaTh 0XOT'M, OOMOPOK, CYJOpOTrd, MPEKPAIICHUE ABbIXaHUS U JTaXKe
CMEPTh.

Bo u30exaHue HECYaCTHBIX CIy4YaeB OT MOPAXKEHUS JICKTPUUECKUM
TOKOM HE00XOIUMO:

— YETKO MPEJICTABIISATH OMACHOCTh JEUCTBUS JIEKTPUUYECKOIO TOKA Ha
OpraHU3M 4YeJIOBEKa U OCHOBHBIE MPUUUHBI IJIEKTPOTPABM;

— BBITIOJIHATh OCHOBHBIE MpaBuUjia O€30MaCHOTO MOJb30BAHUS DJIEK-
TPOIHEPrUEH U CIIOCOOBI 3aIUTHI OT TOPAKEHUS TOKOM,

— 3HaTh MIPaBUJIa OKa3aHUs MEPBOM JOBpaueOHON TOMOIIIH.



KPATKHUE TEOPETUYECKHE ITOJIOKEHU S
1. MeiicTBHE 3JIEKTPHMYECKOI0 TOKA HA OPraHM3M YejoBeKa

[TopaskeHHE SIEKTPUUECKUM TOKOM OTHOCHUTCS K HEOOBIYHOMY BHUIY
TpaBMaTU3Ma, KOTOPOMY MPHUCYIIHU CIEAYIOIINE OCOOEHHOCTH.

Opranu3m 4esnoBeka 0e3 CreluadbHbIX MPUOOPOB HE MOXET MOYYB-
CTBOBATbh, HAXOJUTCS JIM JaHHASI YaCTh YCTAHOBKH IO/ HAIIPSHKEHUEM, [0
TeX MOp, MOKa IEKTPUUECKasi SHEPTUsl HE TPEBPATUTCS B SHEPTUIO APY-
roro Bujaa (HarmpuMmep, B CBETOBYIO — HCKPEHHE) WM IOKa CaM YeIOBEK
HE TOMAJET MOJ HaNpsKEHHE. DJIEKTPUUECKUM TOK HE MMEEeT 3araxa,
1[BeTa U JAeicTByeT OeciryMHO. HecrmocoOHOCTh opraHm3Ma dYejaoBeKa
OOHapy>KMBATh JICKTPUUECKUM TOK JI0 Hayaja ero ACHCTBUS MIPUBOJIUT K
TOMY, 4TO PabOTAIOIINE YacTO HE OCO3HAIOT PEalibHO MMEIOIIEHCsT omnac-
HOCTH ¥ HE IPUHUMAIOT CBOEBPEMEHHO HEOOXOIUMBIX 3aIUTHBIX MEP.

DONeKTpOoTpaBMbl MOKHO TMOJYYUTh HE TOJBKO MPU MPUKOCHOBEHUH
WU HEJOMYCTUMOM MNPUOJMKEHUU K METALIMYECKUM YacTsIM JJIEKTPO-
YCTaHOBKH, HAXOAIIMMHUCS MO/ HANPSKEHUEM WM OKA3aBIIUMHUCS O
HUM B pE3yJbTaTe MOBPEXKIACHUS H30JALMH, HO U TPHU MNEPEeMEIICHUU
BOJIM3U MECT MOBPEKJICHUS AJIEKTPUUECKON W3OJISIIUU WU MECT 3aMbl-
KaHUS TOKOBEIYIIUX YacTeil Ha 3emiisix. Takoe mopakeHue BhI3bIBACTCS
TaK Ha3bIBA€MbIM IIArOBLIM HAMIPSKEHUEM.

Tok aelicTByeT HE TOJIBKO B MECTax KOHTaKTa, HO MU Ha BCEM IyTH
MPOXOXKACHUSI Yepe3 OpraHu3M 4eyoBeka. [lopaskeHust 3JIeKTpUYECKUM
TOKOM 3HAUUTENbHO Yallle, YeM JIPyTHe HeCUaCTHbIE CIy4yau, 3aKaHY1Ba-
I0OTCSl CMEPTENBHBIM MCX0JI0M. KpoMe TOro, 31eKTpOTpaBMbl, 3aKOHYUB-
IIMECS CPABHUTENILHO OJIArONOIYYHO, MOTYT OTPa3UThCS Ha 310POBbHE
MOCTPAJABIIETO B JATIbHEUIIIEM.

PaznuyatoT cieayronye BUAbl HOPAKEHUS SJICKTPUIECKUM TOKOM.

Anexkmpuveckue 0xco2u — HaMOOJIEe paCIPOCTPAHEHHAs AJIEKTpHUUIEC-
Kasi TpaBMa, SIBJIAIONIASCA CJICICTBUEM TEIJIOBOTO BO3JACHCTBUSA TOKa U
00pa30BaHUSs ANEKTPUUECKON TYTH.

Oxoru OBIBAIOT TPEX BUJIOB:

— moxoeblil (Konmaxkmmublil), BOSHUKAIOIIMK MPU MPOXOKICHUU TOKA
4yepes3 TeJIO YEJI0BEKa IMPU €ro KOHTAKTE ¢ TOKOBEAYIIEH 4acThIo;
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— 0Y20801i, SIBIISIIONIMNCS PE3YyJIbTATOM BO3JCHCTBUS HA TEJIO JJIEK-
TPUUECKOM Jyrd, 00pa3oBaBIICHCS MEXIY TOKOBEAYIIIUMH 4YacTIMHU, 0e3
MPOXO0KICHHS €ro YEPE3 TEJIO YEIOBEKA,;

— CMeuwanHblll, BBI3BAHHBIN OJTHOBPEMEHHBIM JICUCTBUEM BJICKTPUYEC-
KOM AyTW U TOKOM, MPOXOJIAIINM Yepe3 Tello YyejoBeka. B aTom Hanbosee
TSDKEJIOM clTydae MopakeHus ayra oopasyercss MexXAy TOKOBEIyIen Ja-
CTBIO M CAMHM YEJIOBECKOM.

DJIEKTpUYECKUE 3HAKU WM OTMETKH TOKa MPEACTABIISIIOT cOOOM crie-
nuyeckue MmopaxeHsl MMOBEPXHOCTH KOXKU YEJIOBEKa, MOJIBEPTHYBIIIE-
rocst nercTBuro Toka. OHHU, Kak MpaBWiIo, 0€300JI€3HEHHBI, OJHAKO TIIy-
O0oKO€ mopakeHue OOJIBIIOr0 y4acTKa KHMBOM TKAHM MOJXKET MPUBECTH K
HapyIIeHUIO (YHKIIUA MOPaXKEHHOTO OpraHa.

IneKkmpomemaniu3ayusi Koxcyu — IpoNUThIBAHUE KOXXU MEJIbYaUIINMU
JacTUI[aMHM METajljla B MECTax CONMPUKOCHOBEHHS YEJIOBEKa C TOKOBEIY-
MMM YacTsMH. [[BeT KOXH NMpH MeTa/UIM3allid 3aBUCUT OT CBOMCTB
BHEIPUBIIIETOCS METAJIJIA.

Mexanuueckue nospedsicoenuss — CI€ACTBUE PE3KHUX HEMPOU3BOJIBHBIX
CYJAOPOKHBIX COKPAIIEHWA MBI 110JT IEMCTBUEM TOKA, KOTOPHIE MOTYT
MIPUBECTH K pa3pbiBaM KOKH, KPOBEHOCHBIX COCYJI0B U HEPBHOM TKaHH.

Inekmpoogmanvmus — MOPAXKEHUE TJa3, BBI3BAHHOE MHTEHCHUBHBIM
U3JIy4YEHUEM DJIEKTPUUYECKON JIyTH, B CIEKTPE KOTOPON HUMEIOTCS BPEI-
HBIE JJIs1 TJ1a3 yJabTpaduoiaeToBble U HHPpakpacHsie yun. Kpome Toro,
HE UCKJIFOYEHO MOTMaJJaHue B rj1aza OpbI3T pacIljiaBJICHHOr0 MeTaia.

Inexmpuueckull yoap — BO30YKISHHUE KUBBIX TKAHEH IEKTPUUECCKUM
TOKOM, IMPOXOISIIAM YEPE3 OpPraHu3M, COIMPOBOXKIAIOIICECS CYIOPOK-
HBIMHM COKPAIIEHUSIMU MBIIIL. DJICKTPUYSCKUN yaap Mpe/cTaBIsIeT Hau-
OOJIBIITYIO0 OIACHOCTD, TaK KaK IMPHUBOJAUT K HAPYIICHUIO M MOJHOMY Mpe-
KpAaIIEHUIO JEATECIBHOCTH KU3HECHHO Ba)KHBIX LIEHTPOB: JIETKUX U CEP-
1a.

Haubonee omacHbIM SIBISCTCS MPEKpalllCHUE CEepJICUHON JesITelb-
HOCTH KaK CJICICTBHE BO3JCUCTBUS TOKA HA MBIIIILY CEp/lia.

Anexmpuyeckuti WoOK MPEACTABIACT COO0H TSHKEIYI0 HEpBHO-pedIeK-
TOPHYIO PEaKIMI0 OpraHu3Ma Ha CHJIbHOE pa3Apa)KeHHE AJICKTPUUYECCKUM
TOKOM M XapaKTEePHU3yeTCsl CEPhEe3HBIMU PAacCTPOUCTBAMH KpOBooOparie-
HUsI, IbIXaHUsI, OOMEHa BEIEeCTB U .



dakTopsbl, oNpeaesiioliie ONACHOCTh MOPAKEHUS IJIeKTpHUec-
KMM TOKOM. OIacHOCTh BO3JCHCTBUS DIJICKTPUUYECKOTO TOKA Ha opra-
HU3M YEJIOBEKa 3aBUCUT OT DJIEKTPUYECKOIO COMPOTHBIICHMS TeJa, 3Ha-
YEHUs1 CWJIbI TOKA, JUIUTEIBHOCTH BO3JIEUCTBUS, MyTEH MPOXOKICHUS,
pOJ/Ia ¥ 9acTOTHI TOKA, MHAWBUAYAJILHBIX CBOMCTB YEJIOBEKA U HEKOTOPBIX
Ipyrux (paxkTopos.

DJleKTpUYECKOe CONMPOTHBJIEHHE TeJa 4YejioBeKa. Teno yenoBeka
SBJISICTCS. TIPOBOJAHUKOM JJIEKTPUYECKOro Toka. OHO HEOJHOPOIHO IO
AIIEKTPUIECKOMY CONPOTHUBIICHUIO (KOXa, KOCTH, YKHPOBBIC TKAHH HMCIOT
OoJblIIee COMPOTUBIICEHUE, YEM KPOBb, CIMHHON U TOJIOBHOW MO3T, MbI-
nmieyHass Tkaub). Koka o0jamgaer HanOOJBIIUM yACIbHBIM COIPOTHBIIC-
HUEM, ONIPEACIISAIONIUM COTPOTUBIICHUE BCETO TeJIa YeoBeKa.

ComnpoTuBieHrE Tella YETOBEKa MPU CyXOil, YUCTOM U HEMOBPEKICH-
HOM Koke (M3MepeHHoe npu Hanpsokernn 15 — 20B) konebiercs ot 3 10
100 kOwM, a mpu yaajJeHWH OT BEpPXHEro cjios kKoxku magaer mo 0,5—
1 kOwm.

B kadecTBe pacueTHOW BETWYUHBI NMPU NMEPEMEHHOM TOKE MPOMBIIII-
JICHHOM YacCTOThl YYMUTHIBAIOT aKTUBHOE COMPOTHUBIICHHUE Tejla YEJIOBEKa,
KOTOpO€ MpUHUMAIOT paBHBIM 1 KOM. B AeHCTBUTENBHBIX YCIOBUSIX CO-
IPOTHUBJICHUE TEJIa OJHOTO U TOTO K€ UeJIOBeKa HE SBJISICTCS TTOCTOSHHOMN
BeNMYUHON. OHO OyAEeT U3MEHATHCS B 3aBUCUMOCTHU OT COCTOSIHUSI KOXKHU,
napamMeTpoB JJIEKTPUYECKOW 1enu, (usnonornyeckux ¢GHakTopoB, CO-
CTOSIHUSI OKPY>KaIOIel CpeIbl U JIp.

ComnpoTHuBJIEHUE Tella YeJIOBeKa 3aBUCHUT OT COCTOSIHUSI KOXH. Tak,
pa3jMuHbIC TIOBPEXKJICHUS BEPXHETO CJIOS KOXH (MMOpe3bl, [apanuHbl,
CCaJIMHBI) PE3KO CHIKAIOT 00IIlee COMPOTUBIICHUE Tejla YeioBeKa. Takoe
K€ BO3JICHCTBHE OKAa3bIBACT YBIAXHEHHE KOXKH BOJOH win nOTOM, a
TaK)Ke 3arpsi3HEHUE PA3IUYHBIMHU BELIECTBAMH, XOPOIIO MPOBOASIIMMU
TOK (OOJBITMHCTBO XMMHYECKUX BEIICCTB, METAIUTMICCKAS VIIH YTOJbHAS
IBLIBL U JIP.).

Ha conpoTtuBiieHre Tejla OKa3bIBaCT BIUSHUE IJIOMIAb U MECTO KOH-
TakTOB. HamMeHbIMM conpoTHUBIeHHEM 00JaaeT KoXka JInIa, e, PyK
Ha y4acTKe BBIIIE JIAJIOHEH U THUIbHOM CTOPOHBI JIAOHU. 3arpyOeBIas u
MO30JIMCTasl KOXKa JIaJOHEH ¥ MOJOUIB MPEBBIIIAET COMPOTUBJICHUE APY-
T'UX Y4aCTKOB TeJa.
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Yem MeHbIIIE COMPOTUBIICHUE KOXKHU TeJla B IIEJIOM, TeéM OOJIbIIIEeH CH-
JbI TOK TPOXOIUT Yepe3 OpraHu3M UYeJIOBEKa M TeM OIacHee MCXOJ IT0-
paKeHHS.

Cuita 3JIeKTpUYECKOTO TOKa, MPOXOASAIIETo yepe3 TeIo YeloBeKa, sB-
JS€TCSI OCHOBHBIM (PaKTOPOM, OIIPEISIISIONTAM HCXOT IIOPaKCHHS.

YenoBek omymaeT ACUCTBUE NEPEMEHHOIO TOKa IMPOMBIIIICHHOU
4acTOThI MPH €ro BenuuuHe okoio 1 MA. [Ipu Takoi cuiie TOKa MOSBJIS-
eTCs pa3Japa)keHHe YyBCTBUTCILHBIX HEPBHBIX OKOHYAHHMI B MECTaX MPH-
KOCHOBEHHUSI K TOKOBETYIICH YacTH.

[Ipu cume toka 8 — 10 MA pasapakeHHe pacmpocTpaHsIeTcs Ooiee
rTy0OO0KO, HO YEJIOBEK MOXKET CaMOCTOSTEIIBHO OCBOOOIUTHCS OT JICHCT-
BUs TOKa; mpu cuie Toka 10 — 15MA BO3HHMKAET JIOKaJdbHAs Cyaopora u
YeJ0BEK HE MOXKET pa3KaTh MaJibIlbl PyKH, B KOTOPOH 3akaTa TOKOBEIY-
I1ast 4acTh.

[Ipu cune toka 25 — 60MA u yactore 50 ', mMOMHUMO CyIOpPOKHOTO
COKpAIIIEHUs] MBI KOHEYHOCTEH, BO3HUKAIOT CYJAOPOTH JbIXaTEIbHBIX
MBIIIII], B PE3YyJIbTaTe KOTOPHIX MOKET HACTYIIUTh CMEPTh OT YAYIIIbSI.

Cuna Toka 100MA u 6oiiee cuntaercst cmepTenbHou. [Ipu Takoit cue
Toka u 4yactore 50 — 60I'1m mpoucxoauT OecHOpsSAOUYHOE COKPAIICHUE
cepaeunbix Ml (puopumrsnusa cepauna). KparkoBpemenHoe (mo 1 —

2 ¢) aeiictBue Oonpinux ToKoB (0osee 5 A) He BbI3bIBaeT (hUOPHILISAIIUN
cepana. Ilpu 3Tol cuie Toka cepaedHas MBIIIIA Pe3KO COKpaIlaeTcs U
OCTaeTCS B TAKOM COCTOSTHHH IO OTKJIIOUCHHUS TOKA, ITOCJIE Yero MpoI0i-
*kaeT paborars. CiienyeT UMeTh B BUY, YTO yKa3aHHBIC BEIMUUHBI CITpa-
BEIIJIMBBI TIPH JUIMTEIIFHOM BO3JEMCTBHMU TOKAa. B HacTosiee BpemMs mpu
KPaTKOBPEMEHHOM BO3JICHCTBUH YCTAHOBJICHBI CICIYIOIINE JTOIMYCTHUMBIC
3HaYeHUs Toka (MA) IpH MPOIOJDKUTEILHOCTH BosaeicTBus. 30 C — 6;
1c-65;0,7¢c-75;0,5¢c-100; 0,2 c — 250.

DOTH 3HA4YCHHS HE SBISAIOTCA aOCOIIOTHO OC30MacHBIMH, TaK Kak
«0e30IacHBIX TOKOB» IPAKTUUSCKH HET, HO MOTYT OBITh IPHUHATHI B Ka-
YECTBE JIOMYCTUMBIX C JOCTATOYHO MAaJIOW BEPOSATHOCTBHIO MOPAKCHHUS.
YeM mpoaoiDKUTENIbHEE IEHCTBHE TOKA, TEM OOJIBIIIE BEPOSITHOCTD TSIKE-
JIOTO W CMEPTEIHHOTO MOPaKCHUS.

Poa, yacrora u myTh Toka. Hanbonpiryro onacHOCTh IS YeIOBEKa
IPEACTABISICT MTePEMEHHBIA TOK. OIMacHOCTh €ro JCHCTBUS COXPAaHSICTCS
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10 vactothl 1 kI'm. [Ipu nanpHelieM ee MOBBIIIEHUH OMACHOCTh MOpa-
YKEHUSI YMEHBIIIAETCS U MOJHOCThIO McUe3aeT npu yactore okoso SOkl .

[TocTtosHHBIN TOK B 4—5 pa3 OGe3omacHee MEPEMEHHOTO C YacCTOTOM
50Tl Tak, ecnu 3HaUYE€HHE HEOTIIYCKAIOIIETO MEPEMEHHOTO TOKa CO-
craBisieT 10 — 15MA, To moctosuHoro Toka 50 — 80MA. Menee omnaceH
MOCTOSIHHBIM TOK HampsibkenneMm 250 — 300B, a mpu yBeawdeHUn Hamps-
YKEHHSI €r0 OMACHOCTh YBEINYHUBAECTCS.

Ha ucxon mopaxeHus: BIUAET Takke MyTh Toka. Haunboliee omacHsb
IYTH 4epe3 KU3HEHHO BaXKHBIC IIEHTPHI (Ceplle, TojoBa, CIIMHHON MO3T,
OpTaHbI JIBIXaHUs), T. €. «PYKa-HOTHU» WU «pyKa-pyka». OmacHOCTb I0-
paXXEHHUSI B 3HAYUTENIBHOM CTENEHU 3aBUCUT OT WHAUBUIYAIbHBIX
CBOMCTB ueloBeKa. 310pOBbie U (HU3UUECKU KPEMKUE JIFOAM JIeTUe Tepe-
HOCSIT JIEUCTBUE AJIEKTPUUYECKOTO TOKA, YEM JIMIIA, CTPAAAIOIINE pa3Iny-
HBIMU 3a00JICBAaHUSIMU.

Oco0eHHO YacTo MOJBEPrarTcs JEUCTBUIO AIEKTPUUECKOr0 TOKA JIH-
11a, HAXOASIIMECS B COCTOSIHUH AJIKOTOJIBHOTO OMbSHEHUS. DTO CIy4aeT-
Csl BCJIEICTBUE BO3MOKHBIX OIIMOOYHBIX U HEOCTOPOKHBIX JECUCTBUN MPU
paboTe B JIEKTPOYCTAHOBKAX, a TAKXKe MOHMXEHUS 3JIEKTPUUYECKOTO CO-
MPOTUBIICHUS TEJA YEIOBEKA.

2. Oco0eHHOCTH 3J1eKTP00Ee30aACHOCTH
HA MPOMBIIIJIEHHBIX NMPeINPUATHIIX

[IpoMbIlIyIeHHBIE TPEANPUATHS CBS3aHBI C XMMHYECKH AKTHBHON H
B3PBIBOOIIACHON CpEJIOM, OHU SBJISIOTCS HauMOOJIee OIMACHBIMH B YacTH
MOPaKCHUS JICKTPUUSCKUM TOKOM.

XWMUYECKH aKTHUBHas cpefia OOJBITMHCTBA MPOM3BOJICTB BIUSICT HA
CHH)KCHUE COINPOTHBJICHUS DJCKTPUUCCKOW HM3O0JIAIMU, MPUBOIUT K €€
MPESXKACBPEMEHHOMY pa3pylIeHUI0 U mpoOor. CiyyaliHOe MPUKOCHOBE-
HUE dYelloBeKka K OOOpYAOBaHMIO, OKa3aBIIEMYCS II0J] HampsHKESHHUEM,
OTMaCHO CBOMMH TOCJEACTBUSIMH. ITO OOCTOSTEIBLCTBO YCYTyOJISIETCS W
TE€M, YTO IOJBI IIEXOB B IPOIIECCE MPOM3BOJCTBA MOTYT OBITH 3aJUTHI
AIEKTPOIPOBOAIIMMHU KUJKOCTIMU. JIroau, o0CayKHUBarOIe 3TO 000-
PYJOBaHHUE, TAKXKE HAXOMATCS B HEOJArONMPHUATHBIX yCIOBUAX. [IpucyT-
CTBHE B BO3JyXe ITOMEIICHHH PsAa MPOMU3BOJICTB XMMUYECKH aKTUBHBIX H
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TOKCUYHBIX Ta30B, IOIMAJAIONIUX B OPTraHU3M 4YeJIOBeKa, CIOCOOCTBYET
CHM)KCHHUIO 3JICKTPUUYECKOTO COIMPOTHUBIICHHUS €ro Tena. Bo BIaXHBIX U
CBIPBIX MOMEIICHUSIX MPOUCXOJUT YBIAXKHEHUE KOXKH, YTO B 3HAYUTEIIb-
HOW CTENEHM CHUXKAET €€ CONMPOTHUBIICHME. Biiara, momnaBmas Ha KOXY,
pacTBOpSET HAXOIAIIMECS HAa HEH MHUHEpPAIbHBIC BEIIECTBA U KUPHBIC
KHUCJIOTHI, BBIBEJICHHBIE U3 OPraHU3Ma BMECTE C TOTOM U KOKHBIM CaJIOM,
¥ KOKa CTAaHOBUTCS 00JIee SIIEKTPOTPOBOIHOM.

IIpu paboTe B MOMEIICHUSIX C BBICOKOM TeMIIepaTypoi OKpYy KaroIen
Cpelibl MPOUCXOJUT HArpeB KOXH, KOTOPBIM CONPOBOXKIACTCS YCHUJICH-
HBIM NOTOBBIAENIeHHEM. [10T, B cOCTaBe KOTOPOro HAXOAATCS MUHEPAIIb-
HbI€ COJIM M MPOAYKThl 0OMEHA BEIECTB, SABJISCTCS XOPOIIUM IIPOBOIHU-
KOM DJICKTPHUYECKOTO TOKa. PaboTa B yCIIOBUSX, BBI3BIBAIOIIMX YCHJICH-
HOE TIOTOBBIACIICHUE, YCYTI'yOJII€T OMacHOCTh BO3JEHUCTBHUS DJICKTpUYE-
CKOTO TOKa Ha opraHu3M uyejoBeka. CONpPOTHUBJIICHHUE TeJia YEJIOBEKa B
ATUX YCJOBUSX 3HAYUTEIBLHO yMEHbIIAeTCs. Ero 3HaueHue 3aBUCHUT Kak
OT IPOJOKUTEIIBHOCTH MPEObIBaHUS B CpPEJie C MOBBIIICHHONW TeMIlepa-
TypOH, TaK U OT TEMIEPATYPHI CPEIBl U MHTCHCUBHOCTU TEILJIOBBIX Ha-
Tpy30K.

B psge cnyyaeB B XMMHUYECKMX HPOM3BOJCTBAX 3arpsi3HEHUE KOXHU
Pa3JIMYHBIMM BEIIECTBAMH, XOPOIIO MPOBOIAAIIMMHU SJICKTPUUECCKUHN TOK,
MPUBOJIUT K CHIDKEHUIO €€ COMPOTHUBJICHUSA. PaOOTHMKM TaKux MpoOU3-
BOJICTB IIOJIBEPrarOTCs OOJIbIIEH OMACHOCTH MOPAXKEHUS IICKTPUUSCKUM
TOKOM.

B oTnenpHBIX NMPOU3BOJICTBEHHBIX IMOMEMICHUSX BO3HUKAKOT IIYM H
BUOpaIMK, OTPUIIATEIILHO JCHCTBYIOINIME Ha BECh OPraHW3M YEJIOBEKA U
MIPUBOJISIIIIME K TOBBIIMICHUIO KPOBSHOTO JIABJICHUS, HAPYIICHUIO PUTMa
JIbIXaHUs. DTU (PaKTOPhI, a TAKKE HEJOCTATOYHOCTh OCBEIICHHUS XUMUH-
YECKUX IPOU3BOJICTB BBI3BIBAIOT 3aMEIJIEHUE TICUXHYECKUX PEAKIHH,
MOHWKAIOT BHUMAHME, YTO BEACT K JIOMYIIEHUIO ONIMOOK B JCHCTBHIX
IIEpCOHAJIA, K aBApUsIM, HECUACTHBIM CJIy4asiM, B TOM YHUCJI€ U K BJIECKTPO-
TpaBMaM.

CocTrosiHue OKpY Karolel BO3AYIITHON Cpeibl, a TaK)Ke 00CTaHOBKA Ha
pabodyeM MecTe MOTYT YCUJIUBATh MM OCIA0JATh OMAaCHOCTh MOPAKEHUS
TOKOM.

[Ipou3BOICTBEHHBIE MOMEIIEHMS, COIJIACHO MpPaBUIaM YCTPOMCTBA
anekTpoycTaHoBok (1Y), nenstcs Ha TpU TPYTIIIHL.



1. IToMenieHusi ¢ MOBBINIEHHOH ONMACHOCTHIO NMOPAKEHUS IJIEK-
TPUYECKUM TOKOM, XapaKTEpU3yEMbIC CICAYIOINMU NPU3HAKAMH

— CBIPOCTh (IIOMEIICHUS ¢ OTHOCUTEIBHOH BJIAXKHOCTBIO, IJIUTEIHHO
npesblaronieid 75 %, unu coaepxaiire TEXHOJIOTHYECKYI0 TOKOIPOBO-
JAIIYIO TBUIb, KOTOPAsi OCEAAeT Ha MPOBOAaX, MPOHUKAET BHYTPh Malllu-
HbI J1p.). K TakuM momelneHusM, HanpuMep B MPOU3BOJICTBE XJIopa, OT-
HOCSTCS CKJaJ COJIH, BOJOPOIHOE OTACICHHE, OTACICHUE OYHUCTKH, OX-
JaXJICHUs, CYIIKA U TepeKadku xjopa. IlomenieHus mpou3BoacTBa cep-
HOW KHCJIOTHI WJIM TPaHyJIMPOBAHHOTO cymnepdocdara Takke OTHOCAT K
ATOM TpyIIeE, MOCKOJbKY OHU XapaKTEPHU3YIOTCS MOBBIIICHHBIM COAEP-
»KaHHEM IIBLIH,

— TOKOIPOBOISAINNE HOJIbI (METaUIMYECKHE, 3eMIIIHbBIC, JKelIe300€TOH-
HbIC, KUPIUYHBIC U JIp.). [logaBistoiiee OOIBIIMHCTBO MOKPBHITHIA 0JIOB
MOMEIICHUN XUMUYECKUX ITPOU3BOJICTB SBJISIETCS TOKOIPOBOISIINM,

— TeMIIepaTypa Bo3yxa, JutenbHo npesbimaromas 30 C;

— BO3MOKHOCTh OJTHOBPEMEHHOTO MPUKOCHOBEHUS YEJIOBEKA K 3a3EM-
JIEHHBIM METAJIOKOHCTPYKIHUSIM 3/IaHUM, TEXHOJOTMYECKUM ammaparam,
MEXaHHU3MaM M K METaJUIMYEeCKUM KOopIrycaM 3JeKTpooOOpyI0BaHHUS.
CnenyeT OTMETUTb, UTO JIMIIb JJIi HEMHOTHUX CIIY>KEOHBIX ITOMEICHUI
TaKasi BO3MOKHOCTb MCKII0YACTCS.

2.0c000 omacHble NMOMeINEHMsI, XapaKTePU3yeMbIe CIEIYIOIMIMMU
MpH3HAKaAMU.

—o0co0bast ChIpoCTh (MOMEIICHHUSI ¢ OTHOCUTEIBLHON BIIAXKHOCTBIO BO3-
nyxa, oauskoit k 100 %).K HEM OTHOCSTCS, HalIpuMeEp, Jera3alliOHHbIC
YCTaHOBKH;

— XMMHMYECKH aKTHUBHas cpeja. K moMemeHussM ¢ XUMUYeCKd aKTUB-
HOW CpeIoNl OTHOCAT T€, B KOTOPBIX MO YCJIOBUSIM MPOU3BOACTBA COAEP-
KaTCs Mapbl UKW 00pa3yIOTCS OTIIOKCHHS, pa3pyIIaloIINe H30JSAIUI0 1
TOKOBEIYILHE YaCTH AJIEKTpooOopyioBaHus. K moMemeHusM ¢ XuMudec-
KA AKTUBHOW CPEJIOW OTHOCATCSA TMPEXKJE BCEr0 IMEYHBbIC, HACOCHO-
XOJIOJIUIIbHBIC, MMPOMBIBOYHBIC, CYIIMIbHO-a0COPOIIMOHHBIE, KOHTAKTHO-
KOMITPECCOPHBIE OTIEICHUS, CKIIaJIbl KUCJIOT, a TAKXKE MOMEIICHUS psiaa
MIPOM3BOJICTB XUMHUYECKHX BOJIOKOH;

— HaJINYMe OJHOBPEMEHHO JBYX MJIM 0OJic€ NMPU3HAKOB IOBBIIICHHOM
OMAacHOCTH. JIJisl 3HAUUTEJIBHOTO YHCJIa MOMEIICHU XUMUYECKUX TTPOU3-
BOJICTB TAKO€ COUYETAaHUE BEChbMa XapaKTEPHO.
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3. [lomemenusi 0e3 MOBBIIEHHOW OMACHOCTH, XapaKTepHU3yeMbIC
OTCYTCTBHEM IPU3HAKOB MOBBLIIIEHHON W 0C000M ormacHocTH. Takux mo-
MeEIIeHUH (3a MCKIIOYCHHUEM HEKOTOPBIX KOHTOPCKHUX M BCIIOMOTATEIIb-
HBIX IIOMEIICHMI) Ha NPEANPHUATHAX XHMHUYCCKOW IMPOMBIIUICHHOCTH
MIPAKTUYECKH HET.

CornacHo MPUBEICHHOW KJIaCCU(UKAIIMU TMOMEIICHUN MO0 OMacHOCTH
MOPaKEHUS IIEKTPUUECKUM TOKOM, OOJBIIMHCTBO U3 HUX MOXXHO OTHE-
CTH K 0CO0O OTIaCHBIM.

3. OcHOBHBIE IPUYHMHBI JIEKTPOTPABMATH3MA

Bce npuanHBI HECUaCTHBIX CIyYaeB, CBSI3aHHBIE ¢ TTOPAKEHUEM dJIeK-
TPUYECKUM TOKOM B XHMHYECKOW MPOMBIIIJIEHHOCTH, MOKHO OBLIO OBI
YCJIOBHO Pa3/IeJIUTh Ha CIAETYIOIINE TPYIIIIbL:

— CIIy4aiiHOE MMPUKOCHOBEHUE K TOKOBEIYIIIUM YaCTSAM, HAXOISIITUMCS
MO/ HAMPSKEHUEM. DT Clydau MPOUCXOJUIIN B pe3yIbTaTe OMUOOYHBIX
JNEUCTBUUA MPU BBITIOJHEHUM PAOOT BOJM3M WM HEMOCPEACTBEHHO Ha
YJacTAX, HAXOMSIIMXCS IOJI HANpsKEHWEM,; HEUCIPABHOCTH 3alUTHBIX
CPEACTB, MOCPEACTBOM KOTOPBIX MOCTPAJIaBIIMK MpPHUKACAICA K TOKOBE-
IYIIUM YacTsIM; OTCYTCTBUE YETKOW W MPABUIBLHOW MApKUPOBKH DJICK-
TpooOOPYAOBAaHUS; CAMOBOJBLHOE CHATHE OTPaKIACHUM, OJIOKMPOBOK M UX
IITyHTUPOBAHHE,

— MOSIBJICHUE HAMNPSIKEHUS Ha METAIJIMYECKUX KOHCTPYKTHUBHBIX Yac-
TAX AJIEKTPooOOpymoBaHus (KopirycaxX, KOXKyxaxX), KOTOpbIe HE JIOJKHBI
HaXOJUTHCS TMOJ HaNpsokeHueM. HampsikeHne Ha 9TUX 9acTsax oOpa3yert-
Csl B pe3yJIbTaTe MOBPEXKACHUS U30JISINH TOKOBEAYIINX YacTel JICKTPO-
oOopynoBanus (MEXaHHMYECKOEC BO3JCHCTBHE, JJACKTPUUYCCKHUI MpOOOii,
CCTECTBEHHOE CTapeHHE W JIp.), MaJeHUs MPOBOJA, HAXOJSIIETOCS IO
HaIpsOKEHUEM, Ha KOHCTPYKTHBHBIE YacTH JJIEKTPOOOOpYIOBaHUsA, 3a-
MBIKaHUA (a3 CETH Ha 3eMJTIO;

— MOSIBJICHUE HAMPSDKEHUST HAa OTKIIOYEHHBIX TOKOBEIYIIUX YaCTSX,
Ha KOTOPBIX MPOBOAUTCS paboTa, B Pe3yabTaTe OIMTMOOYHOTO BKIIFOUCHUS
YCTAHOBKHU TI0J] HAIPsDKCHHE WM BCJEACTBHE OOpaTHOM TpaHchopma-
I1H,

— BOBHUKHOBEHHE IIarOBOTO HAMPSHKEHUS HA Y4acTKE 3e€MJIU, T/E Ha-

XO0aUTCsA 4YCJIOBCK. IITaroBoe HAIIPpsAKCHUEC MOKCT BOSHHUKHYTH B PC3YJib-
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TaTe 3aMbIKaHHWSA (a3bl Ha 3EMIIIO, BBIHOCA TMOTCHIIMANA Pa3IUYHBIMU
MPOTSHKEHHBIMH 3JICKTPOIIPOBOISIINME IIPEIMETAMMU.

K npyrum nmpuduHaM ciieyeT OTHECTH pa3IMYHbIe HEIOCTAaTKH Opra-
HU3AIIMOHHO-TEXHUYECKOT0 XapaKTepa, CBI3aHHBIC C OpraHu3amueii dKc-
IIyaTanuu, paboTol ¢ MmepcoHaoM, obecriedeHrneM HEeOOX0JMMbIMU 3a-
IIUTHBIMH CPEJICTBAMHU.

4. TexHn4eckue 3allIMTHbIE MePbI

JIJist 3alIUThl OT MOPaXEHUs SJIEKTPUUECKUM TOKOM IMPUMEHSIOTCS
CJIEIYIOIINE TEXHUYECKUE MEPHI AJIEKTPOOE30MaCHOCTH.

3aszemiienune. CyTh 3a3€MJICHHS 3aKJIIOYAETCA B TOM, YTO BCE METaJ-
JUYECKUE KOopIyca JJIEKTPONPUEMHUKOB, METAINIMYECKUE KOHCTPYKIIMU
U JIpyrue METAJUIMYECKUE DJICKTPONPOBOSIINE MPEAMETHI, HA KOTOPHIX
MOXET O0Ka3aThCsl HANPSKEHUE HM3-3a MOBPEKICHUS U3OJISIIIUU JTOJKHBI
OBITh 3a3€MJICHBI 4YE€pe3 MaJIO€ COIMPOTUBIICHUE. DTO COMPOTHUBIICHUE
JIOJKHO OBITh BO MHOT'O pa3 MEHBIIIE, YeM COMPOTUBJICHUE TEJa YeJIOBe-
Ka. B ciydae 3amMbIkaHusi Ha KOPITYC, OCHOBHAsI YaCTh TOKa OyJIeT MpoxXo-
JUTh Yepe3 3eMIII0, a TOK, MPOXOSAIIUN yepe3 YelloBeka, OyaeT Oe3omnac-
HBIM.

3a3eMJIeHUE YacTel AJEKTPOYCTAaHOBOK OCYIIECTBIISIETCSA MPU MOMO-
M 3a3eMJIMTENCH U 3a3eMIISIONINX MPOBOJHUKOB. B KauecTBe 3a3emMiiu-
TEJICH WCIOJIB3YIOTCS Pa3IMYHbIC METAJUIMYECKUE TPOBOAHHUKH (YTOJIKH,
CTEeP KHH, TOJIOCHI), HAXOAIINECS B HEMOCPEACTBCHHOM COCIUHEHUH C
3eMJIEH.

3alMTHOE 3a3€MJICHUE MPUMEHSIETCS B TPEXIPOBOJHBIX CETAX Ha-
npspkenuem 10 1, 6, 10, 3xB.

3anyienue. Ha npeanpustusXx XUMUYECKON MPOMBIIUICHHOCTH IIH-
POKO€ MPUMEHEHUE HAIIUIM YETHIPEXMPOBOJHBIE CETH, B KOTOPHIX TOYKA
COEMHEHHMS BCEX OOMOTOK MUTAIOUIET0 TpaHcPopmaTopa COeTMHEHA He-
IIOCPEJICTBEHHO ¢ 3emilel (3a3eMyieHa Hariyxo). B ycraHoBkax ¢ riryxo-
3a3emiieHHOM HeuTpanbio 10 1000B Bce meTannuyeckue kopnyca U KOH-
CTPYKILIUM CBSI3BIBAIOTCA AJIEKTPUUECKH C HEUTpasiblo TpaHc(opmaTopa
4yepe3 HyJIeBOM (YETBEPTHIN) MPOBOJ MU CHEIHAIBHBINA 3alIUTHBIA MPO-
BOJIHUK. brarogapsi 3ToMy BCSIKOE€ 3aMbIKAaHHE HAa KOPIYC MPEeBpaIiaeTcs
12



B KOPOTKOE€ 3aMbIKAHUE W TOBPEKICHHBIN y4aCTOK OTKJIIOYAETCs MPeo-
XpaHUTENEeM WU aBTOMaTtoM. Takas cucTeMa HOCUT Ha3BaHUE <3aHyJie-
HUE».

3amuTHOEe OTKJIKO4YeHHe. B oTiamyume OT 3a3eMJICHUS] W 3aHYJICHUA,
3aIIUTHOE OTKJIFOYEHUE SIBIISIETCS OBICTPOICUCTBYIONIMM U 00E€CTICYUBAET
0€30IMacHOCTh MPUKOCHOBEHUS K TOKOBEAYIIMM yacTsiM. [Ipu momoriu
ATOU 3aIIUTHOM MEPBI aBapUUHBIA YYACTOK WJIA CETh B LIEJIOM OTKJIIOYa-
IOTCSI TIPY BO3HUKHOBCHHMM 3aMbIKaHUS Ha KOPIyC (3eMITF0) MJIM TIPH HE-
MIOCPE/ICTBEHHOM MMPUKOCHOBEHUM YEJIOBEKA K YacTsIM, HaXOIAIIUMCS
1O/ HANIPSKEHUEM.

MauJible HanpskeHus. MajbIMu CUMTarOTCs Hanpsbkenus 42 (36)u
12 B. OTu HanpsbkeHUs IPUMEHSIOTCS 11 IEPEHOCHBIX JIEKTPOIIPUEM-
HUKOB, MECTHOTO M PEMOHTHOTrO OCBemieHus W Ap. Hampsoxkenme 12 B
NPUMEHSETCS B 0CO00 OIACHBIX YCIOBUAX (IIpU paboTe BHYTPH METal-
JMYECKUX pe3epByapoB, KOTJIOB U 1p.). [l oOecreueHrs 6€300aCHOCTH
MIPU MOBPEXKACHUN U3OJSAINU U TIEPEX0/I€ HAMPSHKEHUS C BBICIICH CTOPO-
HbI MOHHU3UTEILHOro TpaHchopmaropa Ha Husmyo 42 (36) miu 12 B
BTOpUYHAasi OOMOTKaA 3TUX TpaHCcHOpMaTOpoB 3azemisieTcs. Mcnonb3oBa-
HHUC aBTOTpaHC(HOPMATOPOB IS MOJIYUYCHHUS MOHMKEHHOro (Majioro) Ha-
MPSKEHUS HE JTIOMYCKaeTCs.

M3oasiuus. s oOecneueHus O€30macHOCTH OOJBIIOE 3HAUCHHUE
UMEET COXPaHCHHUE U30JISIUU CETEH U SJIEKTPONPUEMHUKOB B HAJIE)KHOM
COCTOSTHUU. {1 9TOM e MpOBOASTCS MPOMUIAKTUUECKUE HCIIBITAHUS
U30JIAIUU C OTKJIIFOYEHUEM HCTIBITYEMbIX YYaCTKOB, HEMPEPHIBHBIN KOH-
TPOJIb M3OJSIIUKM TPU HOPMaIbHO paboTaroieM 000py/I0BaHUH, MEPHO-
JTUYECKOE M3MEPEHHUE COMPOTUBIICHUS U30JSIUA OTACIBHBIX OTKIIOYECH-
HBIX YYaCTKOB 3JICKTPOCETH U AJICKTPONPUEMHHUKOB.

JIBoiinass wm3ojsauusa. [{na oOecrneueHus O€30MAaCHOCTH KaKIbIM
AIEKTPONPUEMHUK, TTOMHUMO OCHOBHOM H3OJISIIMM TOKOBEIYIIUX YacTei
OT KOpITyca, CHaOXeH IOMOJHUTEILHOU HM30JsIMel Kopmyca. J[BoitHas
M30JIAIMS Halllla MIMPOKOoe MpUMEHEeHHe, oOecIieurBaroliee 0€30IMacHyo
paboTy C 3JIEKTPOMHCTPYMEHTaAMHU, KOPITyca KOTOPBIX H3TOTOBJIEHBI M3
M30JINPYIOIINX MAaTEPUAIOB. [Ipy TBOMHON M3OJAIUN SJIEKTPONPUECMHU-
KOB 3a3€MJICHHUE WJIM 3aHYJICHUE METAJIMYECKUX YaCTEN 3arpeniacTcs.
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Orpaxknaenusi. HeocTynmHOCTh TOKOBEAYIIUX YAaCTEd MOXKHO oOec-
NICYNTh HAJCKHBIMU OTPAXACHUAMU (M3TOTOBJICHHE aIIIapaToB U MPUOO-
POB B 3aKPBITBIX KOPITyCax, MPUMEHEHUE 3aKPBITHIX KOMIUIEKTHBIX YCT-
POWCTB, YCTAaHOBKA Pa3IUYHBIX OJJOKUPOBOK H JIp.).

3amuTHbIE cpeacTBa. B jomonHeHHWe K 3alUTHBIM TEXHUYECKUM
MepaMm s oOecriedeHus 0€30MacHOCTH IPUMEHSIOTCS pa3IudyHbIe 3a-
IIUTHBIE cpeAcTBa. K HUM OTHOCATCS: M3OJUPYIOIINE OINEpPaTUBHBIC U
W3MEPUTENIbHBIC INTAHTH, W30JUPYIOMKME KICIIH, YKa3aTelau HampshKe-
HUSI, TOKOU3MEPHUTEIbHBIC KJICIIH; U30JUPYIOIINE JECTHUIILI U TIIOIIa]-
KM, MTHCTPYMEHT C HM30JIMPOBAHHBIMH PYYKaMU; PE3UHOBBIC TUAJICKTPH-
YecKue mepyaTku, 00ThI, TajoIIi, KOBPUKH, TTOJACTAaBKHU,; NMTEPEHOCHBIC 3a-
3eMJICHUS, BPEMEHHBIE OTPaXKICHHS, MPEAYNPEKIAroIIie TIaKkaThl; 3a-
IITUTHBIE OYKH, MPEIOXPAHUTEIIbHBIC TI0sICa, KAaHATHI U JIP.

Bce 3ammTHBIE cpeacTBa HOMKHBI HAXOAUTHCS B UCIIPABHOM COCTOSI-
HUU U TIOJT IOCTOSIHHBIM KOHTpoJieM. [Ipu mpuemMke B dKCIUTyaTalluio OHU
JOJDKHBI OBITh TIPOBEPEHBI, @ B MIPOIIECCE IKCIUTyaTalliu — MOABEPraThCs
NEPUOUYECKUM OCMOTpaM, AJICKTPUUECKHUM U MEXaHWYECKUM HCIIbITa-
HUSIM.

5. O0mue npaBmiia 3J1eKTP00E30MACHOCTH
Npu 00CTYyKUBAHUYN TEXHOJIOTHYECKOT0 000PYy/10BAHM S

Ha mpoMBINUIEHHBIX TPEANPUATUSX HUMEETCS 3HAYUTEIBHOE YHCIIO
HEAJIEKTPOTEXHUYECKOTO MEPCOHANIA, KOTOPOMY B COOTBETCTBHUHU C JICHCT-
BYIOIIMMU MPABUIIAMH TEXHUKH O€30MACHOCTHU IMPHU IKCIUTyaTalluu dJIeK-
TPOYCTAaHOBOK MOTpeOuTENEel N0KHA ObITh pucBoeHa 1-1 kBanuduka-
[IMOHHAs TPYIIa.

Heanexkrporexuuueckuii nepcoHal, uMeromuii 1-t0 kBanudukauoH-
HYIO TPYyNIy, AOJKEH UMETh dJIEMEHTapHOE Mpe/ICTaBIeHUE 00 OMacHOC-
TH MOPaXEHUs IEKTPUUECKUM TOKOM, O Mepax 0e30MacHOCTH Mpu pado-
T€ Ha OOCIIYXHBAIOUIEM Yy4YacTKe, a TaKXe JOHKEH YMETh OKa3bIBaTh
MIEPBYIO JOBpPaYCOHYIO MMOMOIIIb.

K sToi kaTeropun OTHOCUTCS HEANEKTPOTEXHUUECKUI TIEPCOHAIT:

— OOCITY»KUBAIOIINKA 3JICKTPOTEXHOJOTHUECKHE YCTAaHOBKH (JIEKTPO-

I[1€4YH, BHCKTPO(I)I/IJIBTPI)I, BBICOKOYAaCTOTHBLIC YCTAHOBKH, J3JICKTPOJIU3CPHI
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Y JIp.), €CJIH 110 BO3JIOKCHHBIM (QYHKITUSAM €My He TPeOyeTCsl MPUCBOCHHE
0oJiee BRICOKON KBAIM(PUKAIITMOHHOW TPYTIIIHI;

— 00CITY’KUBAIOIIUN TEPEBIKHBIE MAIIMHBl U MEXaHU3MblI C 3JIEK-
TPOIPUBOJIOM;

— paboTaromuii ¢ 3MEKTPOUHCTPYMEHTOM;

— BOJIUTEIIM BCEX aBTOMAIIIMH C TIOCTOSTHHO (MJTM BPEMEHHO) YCTaHOB-
JICHHBIMHU HA HUX KpaHaMH, MEXaHU3MaMH WK HETab0apUTHBIMU IPy3aMHu,
IIPU MEPEBO3KE KOTOPHIX MOXKET BO3HUKHYTh OMACHOCTh MTPUKOCHOBEHHS
K TIPOBOJIaM BO3JYIIHBIX JIMHUM AJIEKTPOTIEpeayd U CBS3U; IIEPCOHA, pa-
OOTaIIMil B MOMENICHUSX U BHE UX, IJIe MPU BOSHUKHOBEHUU HEOIaro-
OPUSATHBIX YCJIOBUM M OTCYTCTBUM HEOOXOJMMBIX 3HAHUU IO SJIEKTPO-
0€30IMaCHOCTH MOET MOSIBUTHCSA OMACHOCTh MOPAKEHUS DJICKTPUUECKUM
TOKOM.

IIpucBoenue 1-if kBanmMbUKAIIMOHHON TPYIINBI MO 3JEKTpoOe3oIac-
HOCTHU IIPEeAyCMaTpUBAET MPOBEJCHUE UHCTPYKTAXKa HA paboueM MECTE C
Y4ETOM CHeHU(PUUECKUX OCOOEHHOCTEUW 3JIEKTPOOE30MacHOCTH OO0CIy-
KMBAEMOI'0 MEXaHU3Ma U MPOBEPKHU YCBOCHUSI MOJIOKECHUIN HHCTPYKTAaXKA.
[lepBasi kBanuUKaIMOHHASA TPYIIa MO 3JIEKTPOOE30MACHOCTU MOXKET
MPUCBAUBATHCA JIMIIOM, OTBETCTBEHHBIM 3a 3JIEKTPOXO03AUCTBO MPEIpH-
ATUS, 1€Xa, y4acTKa, WIM M0 €ro MUChbMEHHOMY YKa3aHUIO, JUIIOM He
HIDKe 3-1 KBalW(PUKAIMOHHOW TPYIINBI, a TaKXKe HHXKEHEPOM IO Mpo-
MBIIJICHHOW 0€30MacHOCTH, MMEIOIIMM YIOCTOBEpPEHHE Ha MpaBO WH-
CIIEKTUPOBAHUS YIHEPTOYCTAHOBOK JIAHHOTO MPEPHUSITHS.

[IpoBepka 3HaHMI 1O IEKTPOOE30MACHOCTH PAOOTHUKOB, UMEIOIIUX
1-t0 KBaMPUKAIMOHHYIO TPYIITY MO TEXHUKE 0€30MaCHOCTH, MIPOBOIUAT-
Csl €XKEroJHoO; OOIIEeNpPOU3BOJICTBEHHbIC MHCTPYKTAXXKU MPOBOJSITCS J0-
MOJTHUTENBHO Ha OOIIUX OCHOBAHUSIX.

Ilepedyenb mnpodeccuil KOHKPETHOIO XHMMHYECKOTO I1ieXa, KOTOPHIM
JOJDKHA MpUcBauBaThbesl 1-i rpymma, ompeaensieTcsi OTBETCTBEHHBIM 3a
BJICKTPOXO3SAMUCTRBO.

Takum oOpa3zom, MHOTUM PaOOTHUKAM MPOMBIIUICHHBIX TPOU3BOJICTB
nepesa JO0MyCKOM K CaMOCTOSITEbHON paboTe MoJKHA ObITh MPUCBOCHA
1-1 xBanuuKaIMOHHAS TPYIINA MO TEXHUKE 0€30MTaCHOCTH.

Ilepen nHavyasiom padoThl HA 00CTY;KHBAEMOM y4acTke, 000pyao-

BAHUM KaX/bIii pA00THUK TEXHOJOTHYECKOI0 11eXa J0JIKEeH:
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— A3Y4YUTh JICMCTBYIOIINUE B JAHHOM II€X€ MpaBuja U UHCTPYKIHH I10
OXpaHe Tpya;

— THIATEJIFHO M3YUYHUTh TEXHOJOTMYECKYI0 MHCTPYKIUIO OOCIIyKHBae-
MOI'0 armrapara, YCTaHOBKHM, OOpaTHMB 0C000€ BHHMaHHE Ha BOIPOCHI
AJIEKTPO- U B3PHIBOOE30IIaCHOCTH;

—3HATh TeJae(POHBI CKOPOH MOMOIIHU, MEACAHYACTH, MOKAPHOM U Ta30-
criacaTeJIbHON KOMaHIbI,

— 3HATh MECTOHAXOXKJICHUE AlITEYKH, CPEACTB MOKAPOTYIICHUS;

— YMETh OKAa3bIBaTh MEPBYI) IOMOIb, IMOJb30BATHCA NEPBUYHBIMU
CpEJICTBAMHU MTOXKAPOTYIICHUS;

— MIPOBEPATH HAJIMYHUE 3a3eMiIcHUs (3aHyJICHUs) 0OCITY)KUBAEMOIO arl-
rnapara;

—BO BpeMs paboThl HEOOXOAMMO COOJIIOAaTh OOIIME TpaBHUiia dJIeK-
TpOOE30MacHOCTH.

3anpemaercs:

— PEMOHTHUPOBATh 3JIEKTPOUHCTPYMEHTHI, 3JCKTPOIIPOBOJIKY, JJICK-
TPOJABUTATENH, 3AMEHATh TPEAOXPAHUTEIH;

—KacaThCs KJIEMM, KOPITyCOB pa0OoTaroliux MaIldH W amlapaToB, a
TaK>Ke MPHUKacaThCsl K 000PBaHHBIM U C IMOBPEKICHHOM M30JISIIIMCH dJIeK-
TPONPOBOJIAM;

—3arpoOMOXJaTh MOAXOJbl K 3JIEKTPOYCTAHOBKAM, IyCKaTEIIsIM, PYy-
OWJIBHUKAM

— HACTYyIaTh Ha KaOesu, dJIEKTPOCBAPOUYHBIE MPOBOJIA, TIepee3KaTh UX
TPAHCIIOPTHBIMU CPEACTBAMMU;

— BKJIFOYATh aBTOMATHYECKU OTKJIFOUMBIINYIOCS 3JIEKTPOYCTAHOBKY BO
B3PBIBOOTIACHBIX YCTaHOBKAX 0€3 BBISCHEHUS] M YCTPAHEHUS MPUUHUH €€
OTKJIFOUCHHS.

[Ipu oOHaApYyKEHUU HEUCIPABHOCTEN B AIEKTPUUECKUX YCTPOMCTBaX
(MCKpEeHHUH, BCIBIIIKE, TOBPSKICHUU H3OJISAIUNA U Jp.), a TAKXKE OCTaB-
JICHHBIX HEOTPAXKIACHHBIMUA TOKOBEHYIIMX YaCTAX CICAYET HEMEIJICHHO
CO00IIIaTh PYKOBOIUTEIIIO.

Heob0xonumMo HEMEIJIEHHO BBIKIIOYUTH TOK B CiIydae. IMOJOMKH JIIO-
0ol U3 Jerasieil, mpu BBHISIBICHUW HEUCIPABHOCTEH B pabOTe MEXaHU3-
MOB, AJIEKTPOOOOPY/I0BaHUS; TPABMbI O0CITYKHBAIOIIETO TIepCOHaa; Io-

’Kapa B 30HE PaOOTHI.
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6. Oxa3aHue nNepBO MOMOIIM MOCTPAAABIINM
OT JJIEKTPUYECKOI0 TOKA

[lepBasi momoIllb MOCTPaJABIIEMy COCTOUT B TOM, YTOOBI, HE Tepss
JIAIIHEW CEKYH/IbI:

— OCBOOOJUTH TOCTPAJABIIIETO OT TOKA, 00ECIEUNB MPEABAPUTEIHHO
COOCTBEHHYIO 0€30TacHOCTb;

— OCBOOOJUTH MOCTPAJIABIIETO OT CTECHSIONMIEH JbIXaHUE OJCHKIbI;

— OCMOTPETH MOJOCTh PTa MOCTPAJABIIETO U yAAIUTH CIU3b, BCTAB-
HBIE YEJTKOCTH, €CJIM OHU UMEIOTCH;

— 0e3 mpoMeJJIEHUsI TYT K€ Ha MECT€ MPUCTYIUTh K OKa3aHUIO Tep-
BOU MOMOIIIH.

OJIHOBPEMEHHO JIMII0, HE 3aHATOE OKa3aHWEM IEPBOM MOMOIIH, 005 -
3aHO:

— M3BECTUTh HavaJbHUKA CMEHBI (MacTepa); BhI3BaTh Bpadya M CKOPYIO
IOMOIIb;

—1ociaTh 32 HA0OPOM MPHUCIOCOOJIEHUNW U CPENICTB MO OKA3aHUIO
MEpBOX OMOIIIH;

— YJIaJuTh U3 MOMEIIECHUS JUIITHUX JII0JIel; 00€CTIeUUTh OCBEILICHUE U
MIPUTOK CBEXKETO BO3/IyXa.

OcBoOoxkaenne mnocrpajasuiero or Toka. llepBeim npercTBuemM
JIOJDKHO OBITH OBICTPOE OTKJIIOUECHHE TOW YacTH YCTaHOBKH, K KOTOpPOU
IPUKACAETCA NOCTpagaBIMi. Eciv 1mpu 3TOM NOCTpagaBIIMM MOKET
yHacTh O BBICOTHI, HYXKHO MPEIyNPEIUTh WU 00€30MaCUTh €ro MajeHue.
Ecnu ObICTPO OTKIIIOUUTH YCTAHOBKY HEIb3s, HAJ0 OTACIHUTH MOCTpa-
JIABIIETO OT TOKOBEAYIIUX YaCTEH.

[Tpu nanpspxkenun 10 1000B, nist oTAeneHus nocTpaaaBIiero OT To-
KOBEIYIIUX YaCTEW CJIEIYET BOCIIOJNB30BATHCI CYXOW MAaJIKOW, JTOCKOH,
BEPEBKOM, OJCKAON WIH APYTUM CYXHM HENMPOBOAHUKOM. B Takux ciy-
Yasx HEJIb3s MO0JIb30BAThCA METATUTMYECKUMH WIIM MOKPBIMH MPEIMETAMMU.

Tak:ke MOKHO B3SITbCS 32 OJICK]1y OCTPaAaBILIEro, €ClIM OHA cyXas U
OTCTaeT OT TeJIa, HAPUMEDP 3a MOJIbI, HE MPUKACASACH MPHU 3TOM K OKpPY-
KAOIIUM METAUTMYECKAM TMPEIMETAM U K 4YacTsIM Teja, HE MOKPBITHIM
onexaou. OTTaCKMBAaTh MOCTPAABIIETO 32 HOTH MOXHO TOJIBKO MPH XO-
pOLIEN U30JIAILMU PYK OKa3bIBAIOIIETO MTOMOIIb.
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JIs1 M30JSIIIMA CBOUX PYK OKAa3bIBAIOIIMNA TOMOIIL, OCOOECHHO €CIIH
HEO0OXOIMMO KOCHYTBHCS T€Jla MOCTPAJIaBIIEro, HE 3AIIUIIICHHOTO OJEXk-
JIOM, JOJDKEH HANETh JTUAJICKTPUUYECKUE MEPUATKU WU OOEpPHYTh PYKHU
CyXoM TKaHbl. Takke MOXKHO HM30JIMPOBaTh ce€0s OT 3eMJIM, HaJIEB Pe3u-
HOBBIC TAJIONINA WM BCTAB HA CyXYyIO JJOCKY WJIM Ha HE MPOBOJISIILYIO0 TOK
MOJICTUIIKY.

[Ipomie mpepBarh TOK, OTAEIWB MMOCTPAAABIIErO OT 3eMin. [Ipu s3TOM
HY>KHO COOJIIOJIaTh YKa3aHHBIE BIIIE MEPbl O€30MaCHOCTH.

[Ipyu HEOOXOUMOCTH CIEAYET MEepepyOuTh WM Tepepe3aTh MpoBojaa
(KaXIbI B OTJEIBHOCTH) TOMIOPOM C CYXOH JEPEBIHHON PYKOSITKOMN WITH
UHCTPYMEHTOM C U30JIMPOBAHHBIMH PYKOATKAMH.

[Tpu nanpspkenuun Beime 1000B cnegyeT Hamets OOTHI, TEpUYATKU U
JICUCTBOBATh W3OJUPYIONIMMH IITAHTONW WM KJCIaMHu, IpeJHa3HaYEeH-
HBIMH JIJISl COOTBETCTBYIOIIETO HAIIPSXKEHUS.

Ha BO31yIIHBIX JTUHUSX, €CIIM OCBOOOXKIEHUE MOCTPAIaBIIErO OT TO-
Ka HE MOXET OBbITh OCYIIECTBJICHO OBICTPO U 0€30MTACHO UHBIM CITIOCOOOM,
HEO0OXO0MMO 3aMKHYTh HAaKOPOTKO M 3a3€MJINTh IMPOBOJA JIMHHUH C IIO-
MOIIBI0 HaOpoca u Ap.

Cnoco0b1 okazanus nepBoii momomu. Oka3zaHue MEpPBOM MOMOIIU
3aBUCUT OT COCTOSIHUSI, B KOTOPOM HaxXOJWUTCS MOCTPAJABIIAN OT 3JIEK-
TPUYECKOTO TOKA.

Jl71st onipeieieHus 3TOro COCTOSIHUSI HEOOXO0IMMO HEMEIJICHHO:

— YJI0KUTh MOCTPAIaBIIEr0 HAa CIIMHY HAa TBEPAYIO TIOBEPXHOCT;

— MIPOBEPUTH HAJIMUKE y TOCTPAAABIIEro AbIXxaHus (0 MOABEMY I'PYI-
HOM KJIETKH WJIM KaKUM-JIH0O0 APYTHM CIIOCOOOM);

— IIPOBEPUTH HAIMYME Y TTOCTPAIABIIETO MYJIbCa HA JIY4€BOW apTEepUU
y 3aISICThs WM HAa COHHOW apTepuu Ha NepeHeO0KOBON MOBEPXHOCTHU
1IEH;

— BBISICHUTH COCTOSIHHE 3pauka (y3KUH WUIM ITUPOKHUH); IMUPOKUMA 3pa-
YOK yKa3bIBaCT Ha PE3KOE YXYAIMICHNE KPOBOCHAOKEHUS MO3TAa.

Bo Bcex cinydasx mopaxeHus 3JICKTPUYECKUM TOKOM BbI30B Bpaua siB-
JsieTCs 00s13aTeIbHBIM HE3aBUCUMO OT COCTOSTHHSI TTOCTPadaBIIIeToO.

ToJsibKO MOCIIE 3TOr0 HEOOXOAUMO OKa3bhIBATh COOTBETCTBYIOIIYIO MO-
MOIIb NOCTPAJIaBIIEMY
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— €CJIM TIOCTPAJIaBIIMKM HAXOUTCS B COBHAHUU, HO J0 3TOTr0 ObLIT B CO-
CTOSIHUM OOMOpOKa WM MPOJOKUTEIBLHOE BpeMsl HAXOAWJICA MOJ TO-
KOM, €ro ClIeyeT YJOXHUTh B yJAOOHOE MOJIOKEHHWE Ha MOJCTUIIKY, Ha-
KPBITh CBEPXY UEeM-JIMOO0 U3 OACKIBI U 10 MPUOBITUS Bpaya 0OECIECUUTD
MOJIHBIN TOKOW, HENPEPHIBHO HAOIIO/1ast 32 JIBIXaHUEM U ITYJIbCOM;

— €CJIM OTCYTCTBYET CO3HAHHME, HO COXPAHWIUCh YCTOWYUBBHIC JbIXa-
HUE U MYJIbC, HY>)KHO POBHO U YJIOOHO YJIOXKHUTh MOCTPAAABIIETO Ha MO/I-
CTUJIKY, PACCTETHYTH MOSC U OJICKY, 00ECIIEYUTh MPUTOK CBEKETO BO3-
JlyXa U TOJHBIM ITOKOW; JaBaTh IOCTPAJaBUIEMy HIOXaThb HAIIATBIPHBIN
CIUPT U OOPBI3TUBATH €0 BOJIOK;

— €CJIM TIOCTPAJIaBIINH IJIOXO0 JIBIIHUT (PEIKO, CYyIOPOKHO, KaK OBI C
BCXJIMITBIBAHUEM ), JICJIaTh HCKYCCTBEHHOE JBIXaHUE U MACCaX Cep/Iia;

—eClId OTCYTCTBYIOT NpPH3HAKH >KU3HU (IpIXaHue, cepircOncHHe,
IYJIbC), HEJIB3s CYMTAThH MTOCTPAIABIIETO MEPTBBIM, TaK KaK CMEPTh Y4acTo
ObIBaeT JUIIb Kaxyliehca. B aToM ciaydae Takke Halo AenaTh UCKYCCT-
BEHHOE JIBIXaHHE U Maccax cep/iia.

[Ipu oka3zaHuU MOMOIIKM MHUMO yMEpILIEMY JIOpOTa KaxKJiasi CEKYH]Ia,
MO3TOMY TEPBYIO MOMOIb HY>KHO OKa3bIBaTh HEMEJICHHO U HETPEPHIB-
HO, TYT k€ Ha Mecte. [lepeHocuTh MocTpaaaBIIero B APyroe MeCTo cle-
JyeT TOJIbKO TOTrJa, KOrJa OMacHOCTh MPOJOJDKAET YrpokaTh MOCTpa-
JIABIIIEMY WJIM OKa3bIBAIOIIEMY ITOMOIIb, WX IIPU OOJIBIIOM HEYyJ00CTBE
(TeMHOTa, TECHOTA, IOIb U Ip.).

UckyccTBeHHOe abixanme. VickyccTBeHHOE JIbIXaHUE HAI0 TTPOU3BO-
JUTH TI0 CIIOCO0Y «H30 PTa B POT», MPU KOTOPOM OKa3bIBAIOIIUM TOMOIIH
MPOU3BOAUT BBIJIOX BO3/yXa M3 CBOUX JIETKUX B JIEFKUE MOCTPaJAaBIIETO
HEMOCPEJACTBEHHO Yepe3 POT.

[Ipexae yem NpUCTYNUTh K MPOU3BOACTBY UCKYCCTBEHHOTO JIbIXaHUS,
HEO0O0XO0AMMO OBICTPO, HE TEPSASI HU CEKYH/IbI:

— OCBOOOJUTH TMOCTPAJIABIIETO OT CTECHSIONMICH JbIXaHUE OICHKIbI
(paccTerHyTh BOPOT, Pa3Bs3aTh TAJICTYK WU IMapd, pacCTETHYTh OPIOKH
" Jp.);

— 00ecneynuTh MPOXOJUMOCTh JIbIXaTEIbHBIX MYTEH, KOTOPhIE MOTYT
OBITh 3aKPBITHI 3aMaBIIMM SI3bIKOM. J[JIsI 3TOTO HaA0 MaKCUMAaJIbHO 3a-
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NPOKHHYTh TOJOBY MOCTPAJABIIECrO Ha3ajl, MOJIOKHB OJHY PYKY NOA
IICI0, a BTOPOM PyKOM HaJaBHUTh Ha J100 mocTpaaasiiero. [Ipu sTom mo-
JIO’KEHUH TOJIOBBI POT OOBIYHO pacKphiBaeTcs. sl coxpaHeHHs! TOCTHUT-
HYTOTO TOJIOKEHUSI TOJIOBBI MOJI JIOMATKU MOKHO TOJJIOKUTH BaJIUK U3
CBEPHYTOU OJECHKJIbI;

— IIPU HaJUYHAW BO PTY HMHOPOIHOTO COJCPKUMOTO (KPOBH, CIIM3H U
1p.), IOBEPHYTh TOJOBY W IUICYH ITOCTPAJABIIETO B CTOPOHY (MOXHO
MIOJIBECTH JICBOE KOJICHO MO/ IUICYH ITOCTPAIABIIEI0), OYUCTUTH MOJIOCTh
pTa U TJIOTKU C TOMOIIBI0O HOCOBOTO IIJIaTKa, Kpasi pyOaIiku, HaMOTaHHO-
ro Ha yKaszaTeJbHbIN Majyiel], a TAKXKE YJAJIUTh MOCTOPOHHUE TPEAMETHI,
ChEMHBIN 3yOHOU TTPOTE3 U JIp.;

— €CJIM pOT MOCTPAAABIIETO CHIIBHO CTUCHYT — PACKPBITh €r0, BbIJIBU-
HYB HIKHIOIO YETIOCTh. J{JI1 3TOro CTaBsAT YeThIpe nayiblla 00euX pyK IMo-
3311 YTJI0B HIDKHEW YEIIOCTH U, YIUPasICh OOJNBIIMMU MHajbllaMU B €€
Kpail, BBIJIBUTAIOT YEIIOCTh BIEPE]] TaK, YTOObl HUXKHUE 3YObl CTOSIIU
BIIEpEIN BEpXHUX. ECiIM pacKpbITh pOT MOCTpaJaBlieMy HE yJaeTcs, TO
UCKYCCTBEHHOE JbIXaHUE CIIEYET MPOU3BOJUTH MO CIOCO0Y «U30 pTa B
HOC».

Jlns mpowW3BOJACTBA HMCKYCCTBEHHOIO JbIXaHUS OKAa3bIBAIOUIUK IO-
MOIIb JEJaeT rTyOOKUM BAOX U 3aT€M, IJIOTHO MPHUXaB CBOM POT KO PTY
noctpagaBiiero (MOXHO 4epe3 MapJiIio WIH IIATOK), TPOU3BOJNT B HETO
BbIJIOX. [Ipr 3TOM HOC MOCTpajaBIlIETO HYKHO 3aKpbITh IMIEKOW WIH
najabllaMHu.

3aTeM OKa3bIBAIOIIWN MMOMOIIb OTKUABIBACTCS HA3aJ U JEIAET HOBBIU
BJI0X. B 3TOT nepuoj rpyiHas KJIeTKa MOCTPaJaBIIEro OMyCKAETCs, U OH
JIEJAET MaCCUBHBIN BBIIOX.

BnayBanue Bo3ayxa cieayeT IpOU3BOJIUThH PE3KO Kaxkable 5 — 6¢, 4TO
COOTBETCTBYET yacToTe Abixanus 10 — 12pa3 B Munyry.

KoHTposib 3a MOCTYyIUIGHMEM BO3JyXa B JIETKHUE OIpEIEseTCs IO
PACIIMPEHUIO TPYAHOUN KJIETKU MPU KaXJO0M BIIyBAHUMU.

Ecnu mocne BayBaHusi TpyJHas KJI€TKa HE pacrpaBiisieTcsi, He00Xo-
JUMO BBIJIBUHYTh HIDKHIOIO YENIIOCTh BHEpel, Kak ObLIO YKa3aHO paHee.
Jlerde BBIIBUHYTh HUXKHIOIO YETIOCTh BBEJACHHBIM B POT OOJIBIIUM MHajlb-

LIEM.
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[Ipu mosABICHUM MEPBBIX CIIAOBIX BIOXOB CIEAyET MPUYyPOUUBATH HC-
KYCCTBEHHBIA BJIOX K MOMEHTY Hadaja CaMOCTOSITEJILHOTO BIOXA.

HckyccTBeHHOE AbIXaHKE MTPOBOJAUTCS O BOCCTAHOBJICHHUSI COOCTBEH-
HOTO IITyOOKOTO U PUTMHUYHOTO JIbIXaHUS.

IIpr OTCYTCTBMM y TOCTPaJaBIICTO MYJIbCA, JJI BOCCTAHOBJICHUS
KpOBOOOpAIllEeHUsS OJHOBPEMEHHO C MCKYCCTBCHHBIM JbIXaHueM (BIyBa-
HUEM BO31yXa), HCOOXOAUMO IMPOU3BOAUTH HAPYKHBIA MaccaXk cep/Ila.

Hapy:KHbIii Maccaxx cepaua. YJIO0XWATh NOCTPaJaBUIETO CIIMHOM Ha
KECTKYIO TTOBEPXHOCTh (Ha CKaMblO, IT0J1 WM B KpalHEM cllydae I10JIJI0-
’KUTh O] CIIUHY JTOCKY), OOHAKUTh Yy HETO I'PYIHYIO KIIETKY, CHATH IOSIC,
MOJTSIKKH.

Oka3pIBaIOIIMi TTOMOIIL BCTACT C KaKOW-THOO CTOPOHBI MOCTPajaB-
IIEr0 M 3aHUMAET TAKOE IOJIOXKEHHUE, MPU KOTOPOM BO3MOXKEH 3HAYM-
TEJIbHBIM HAKJIOH HaJ HUM. ECiu mocTpaaaBmIni yiI0kKEH Ha MOy, HAZIO0
BCTaTh HAa KOJICHU.

OnpenenuB MPOIIYIBIBAHUEM MECTO HaJgaBIMBaHUA (OHO JOJDKHO Ha-
XOJUThCSA MPHMEPHO Ha JBa IMaJiblia BBIIIEC MSITKOTO KOHIA TPYIHHBI),
OKa3bIBAIOIIMK MOMOIIL JOJHKEH MOJIOKUTh Ha HEr0 HUYKHIOK YacTh Jia-
JIOHW OJTHOM PYKH, a 3aT€M MOBEPX MEPBOM PYKHU MOJOKUTH MO MPSMbIM
yIJIOM BTOPYIO PYKY W HAJIaBJIMBATh HA TPYJAHYIO KJIETKY MOCTpadaBIIIe-
ro, CJIETKa MoMorasi Ipyu 3TOM HaKJIOHOM Bcero kopmnyca. HamaBnuBanue
CIeAYeT MPOM3BOIAUTH OBICTPHIM TOJYKOM TakK, YTOOBI CMECTUTh HHK-
HIOIO YaCTh I'PYJIMHBI BHU3 HA 3 — 4CM, a y TIOJIHBIX JIIOAeH —Ha D — 6¢M.
Ycunue mpu HAJABIMBAHUM CJIEAYET KOHUEHTPUPOBATH Ha HHXKHIOKO
yacTh IpyauHbl. HamaBnuBanue (TOIYOK) HA TPYOHMHY CICIYET ITOBTO-
pATH puMepHO 1 pa3 B ceKyHay. MeHblllee YMCIIO HaJaBIMBaHUM JOCTa-
TOYHOI'0O KPOBOTOKA HE CO3/aET.

ITocne OBICTPOro TOYKA PYKH OCTAIOTCS B JIOCTUTHYTOM IOJIOKECHUU
npuMepHo B TeueHue 0,5c. [Tocie 3Toro ciaeayeT ciaerka BEIIPSIMUTBCS U
pacciaduTh pyKd, He OTHUMAs UX OT TPYIH.

OIHOBPEMEHHO C MacCa)XeM cep/ilia JOJKHO BBIMOJIHATHCA UCKYCCT-

BEHHOC JIbIXaHue (BIyBaHUE).
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Ecnu oka3piBarOlMX OMOIIB JBOE, MEHEE OIBITHBIN JOJIKEH BBIMNOJI-
HATh UCKYCCTBEHHOE [IBIXaHWUE, a APYrOM — HAPYXKHBIM MacCaxk cep.la.
BnyBanue Hago NpOU3BOAUTE B TPOMEKYTKAX YEPE3 KAXK/bIE D HAJIABIU-
BaHUMU.

Ecnu oxa3piBaroniuii moMoIls OJIMH, TO OH 00s3aH YepeaoBaTh OIe-
pauuu: Mocje ABYX BAYBaHUW BO3JyXa JOJDKEH Mpou3BOoAUTH 15 Hanas-
JIMBaHWUM HA TPYAHYIO KIIETKY.

O BOCCTaHOBIICHUU JICSATEIBHOCTH CEPJILIA Y TOCTPAIABIIETO CYIST IO
MOSIBJICHUIO Y HETO COOCTBEHHOTO, HE MOJJICPKUBAEMOI0 MAaCCAXKEM pe-
TYJSIPHOTO MyJibca. {7 mpoBepKu myJsibca Yepe3 Kaxible 2 MUH Ha 2 —

3 ¢ pephIBAIOT MACCaXK.

HckyccTBEHHOE NIBIXaHME W MAacCaX cepjiila HeoOXOJIUMO MPOU3BO-
JTUTH JO0 TIOJIOKUTEILHOTO pe3yibTaTa (O’KHUBJICHHS) WUIA JIO ITOSBIICHUS
SIBHBIX TIPU3HAKOB JICHCTBUTEIILHON cMepTH (IOSIBIICHUE TPYITHBIX ISATCH
WIA TPYIHOTO OKOYeHeHWs). KoHCTaTupoBaTh CMEpPTh HMEET IPaBO
TOJIBKO Bpad.

[Tocnie mosiBNEHNsI MPU3HAKOB OKUBJICHUS 3aKPBITHIA MAacCaxK Cepila
U HCKYCCTBEHHOE€ JBbIXaHUE CIIEAYET NPOJOJKATH €UIE B TECUCHHUE O—
10 MuH, mpuypouyuBas BAyBaHHME K MOMEHTY COOCTBEHHOTO BJOXa IIO-
CTpaJIaBUIETO.

IIpoBepka 3¢ ¢eKTUBHOCTH oOKa3biBaemMoil mnomomu. Ilpu mpa-
BWJIBHOM IIPOBEICHUM MCKYCCTBEHHOI'O ABIXaHUs Ka)XX10€ BIyBAHUE BBbI-
3bIBAET PACIIUPEHUE TPYIHOU KIIETKH, NMPEKPAILICHUE BAyBaHUS BbI3bIBA-
€T €€ CHaJaHue, COMPOBOXKIAEMOE XapaKTEPHBIM IIYMOM IIPH BBIXOJIE
BO3/lyXa U3 JIETKUX MOCTPaJaBIIero uepe3 pot u Hoc. [Ipu 3aTtpynHennn
BJIlyBaHUsI HAJI0 IPOBEPUTH, CBOOOHBI JIU JbIXaTEIbHbIE MYTHU y MOCTpa-
JaBIIETO.

DddekT HapyKHOr0 Maccaxka cepjra MNPOSBISICTCS B IMEPBYIO Oye-
pellb B TOM, UYTO KaXJ0€ HAJABIMBAHUE HA TPYAUHY BBI3BIBACT IOSABJIIC-
HUE MyJIbCa — Ha JIy4EBOM apTEpUM y 3aMSACThs WIM Ha COHHOM apTepuu
Ha mee (MPOoBePSeTCs JIUIIOM, POU3BOJISIINM BIYBAHHUE BO3TyXa).

[Ipu npaBUIBLHOM NPOBEIEHUN HUCKYCCTBEHHOTO JBIXaHUSI U MAcCaxa
CepJLA y MOCTPAAABUIETO MOSABJISIIOTCS CIICIYIOIINE MPU3HAKU OKUBJICHUS:

22



— yJy4IlIaeTcs LBET JIMIa — OHO MPUOOPETAET PO30BBIA OTTEHOK BME-
CTO CEpPO-3€MJIMCTOrO IIBETa C CUHEBATHIM OTTEHKOM, KOTOPBIH OBLI 10
OKa3aHus MOMOIIH;

— MOSABJISIFOTCS. CAMOCTOSITENIBHBIE IBIXATEINbHBIE JBUKECHUS, KOTOPbIE
CTaHOBSITCS Bce OoJiee U 0ojiee paBHOMEPHBIMU 1O Mepe MPO0JKEHHUS
MEPOIPHUATUM T10 OKUBJICHUIO;

— CYKarOTCs 3pAYKH.

CreneHb CyXeHHUS 3pauyKOB MOXKET CIIY>KUTh HaOOJIee CTPOTUM TOKa-
3aresieM 3((HEKTUBHOCTH OKa3bIBAEMOM MOMOIIU. Y3KHUE 3payKU YKa3bl-
BaIOT HAa JJOCTATOYHOE CHaOXeHue Mo3ra kuciaopojaoM. Haobopot, Hauu-
HaloIlleecs] pacIIMPEeHHE 3pAYKOB YKa3bIBaeT Ha YXYJIIEHHE KpoBOooOpa-
IIEHUSI MO3ra U HEOOXOJUMOCTh YIYUIICHUS KauyeCTBa MEPOIPHUATHI 1O
OKMBJICHUIO OpraHusma. J[OMOJHUTEIbHONW MOJE3HOW MEPOMN SABIAECTCS
NOJHATHE HOT Yy mocTpanasiiero Ha 0,5 M OT moJjia U OCTaBlIEHHE UX B
3TOM TIOJIOKEHUW B TCUCHHUE BCETO BPEMECHHM Maccaxa (IUIs STOW IeiH
1I0JT HOTH MOXHO YTO-HHUOY[b IOJIOXKHTH), YTO CIIOCOOCTBYET JIYUIIEMY
IIPUTOKY KPOBU B CEPJLE U3 BEH HUKHEU YaCTH TeJa.

HckyccTBEHHOE JbIXaHUE U HAPYKHBIM Maccak cepla CIeAyeT Ipo-
BOJUTH 10 IOSIBJIECHUS CAMOCTOSITEIIBHOIO JIBIXaHUSI U BOCCTAHOBJICHUS
paboTHI cepAlla y mocTpagaBIlIero.

Mepsbl 110 OKUBJICHUIO MOCTPAJABIIETO0 HEOOXOIUMO MPOBOJIUTH He-
NPEPHIBHO, MOKa HE OyIyT JOCTUTHYTHI MOJIOKUTEIbHBIE PE3yJbTaThl
WU HEe NpUOyJeT Bpad.

Crnenyer MOMHHTB, YTO JTa)Ke KPaTKOBPEMEHHOE (B TEUCHHE HECKOJIb-
KHX CEKYHJI) MPEKpPAIICHNE OXKUBIISIOIINX MEPOIPUATUH MOXKET MPUBEC-
THA K HETIOIIPABUMBIM ITOCIICICTBUSIM.

IIpu nopaxeHuu 3JIEKTPUIECKUM TOKOM HH B KOEM CIIy4yae HEJb3s 3a-
pBIBaTh IMOCTPAJABIIETO B 3EMIIIO, TaK KaK 3TO IMPHUHECET €My TOJBKO
BpE.

YMenTe 0Ka3plBaTh MNEPBYIO MOMOIIb MTOCTPAAABIIEMY OT JJIEKTpUYE-

CKOI'O TOKaA.
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JlJabopaTtopuas paborta 1

NCCIEAOBAHUE SJEKTPHYECKOI'O COITPOTUBJIEHUA
TEJIA YEJIOBEKA

[Henau paO®oThl: U3yUEHUE ACHUCTBUSA SJIEKTPUUECKOTO TOKA HA OPraHHU3M 4Ye-
JIOBEKA U OIPEACIICHUE NTApAMETPOB JJICKTPUYECKON CXEMBI 3aMEILCHUSA TeJla YEl0-
BEKA.

OcCHOBHbIE CBeICHHS 0 BO3JACHCTBUU JIEKTPUUYECKOI0 TOKA

Ecnu yenoBek kacaeTcs OJHOBPEMEHHO ABYX TOUYEK, MEXKY KOTOPHI-
MU CYIIIECTBYET HANPSIKEHHE, U MPU I3TOM 00pa3yeTcs 3aMKHYTas 1IETb,
TO Y€pEe3 €ro TeJ0 MPOXOAUT TOK. 3HAYEHUE ITOTO TOKA 3aBUCHUT OT CXe-
MBI MTPUKOCHOBEHMS, T.€. OT TOTO, KaKUX YacTeW 3JIEKTPUUYECKON ycCTa-
HOBKH KacaeTcsl YEJIOBEK, a TAKKE OT MapaMeTPOB JICKTPUUECKON CETH.

ComnpoTuBieHue TeNa YETOBEKA U MPUIIOKEHHOE K HEMY HaIpsHKEHUE
CKA3bIBAOTCS JIMIIb B TOM MEPE, B KAKOM OHU M3MEHSIOT 3HAYCHUE TOKA.

JlelicTBHE 3JIEKTPUUYECKOr0 TOKa Ha >KMBYIO TKaHb HOCHT CBOEOOpas-
HBIA M PA3HOCTOPOHHUN Xapakrtep. [Ipoxons yepe3 opraHvusM 4ea0BEKa,
ANEKTPUYECKHAN TOK MIPOU3BOJIUT TEPMHUUECKOE, IIEKTPOIUTHIUECKOE AEH-
CTBHUSI, UTO XapaKTEPHO JIJIsi HEKUBBIX OOBEKTOB, a TaKKe — creruduye-
CKOe OHOJIOTHYECKOE JEWCTBUE, KOTOPOE BBIPAXKAETCA B HAPYILICHUH
BHYTPEHHUX OMORJIEKTPUUECKUX IMPOIECCOB, MPOSBISAETCS B paspaie-
HUU U BO30YXKJICHUU *KUBBIX TKAHEW OpraHu3ma, 4YTO MOKET COMPOBOXK-
JaThCsl HEMPOU3BOJIBHBIM COKPAIEHHUEM MBI, B TOM YHWCIIE cepAua u
JIETKHX.

TsxkecTh MOpPaKEHUSI OMPEACNSETCS B MEPBYIO OYEpe/b 3HAUCHUEM
TOKQ, 3aBUCSIIMM OT HAIpPsHKEHUS NPUKOCHOBEHUS Uy, M DJIEKTPUUYECKO-
ro conpotuBieHus R, Tema yenoBeka, a TakKe BPEMEHEM €r0 BO3JEHCT-
Bus. Ilpu nnmurensHOCTH BO3AercTBUs Oosiee 0,2 ¢ pe3ko Bo3pacTaeT Ts-
KECTh MOPAXKEHUsI, YTO CBSI3aHO C OCOOCHHOCTAMU KapAUOIMKIIa YEI0Be-
ka. [ToaToMy Bpemsi cpabaTbiBaHWS OBICTPOACHCTBYIOIIEH 3aIUTHI OT-
KITIOUEHUS JOJDKHO ObITh He Oosee 0,2 ¢ (mo ITYD npu da3zHom Hamps-
xenun 220B nHe 6omee 0,4¢).

Toku pa3mMIHOTO poJia HEOAWHAKOBO OMACHBI (IIPH MPOYHUX PABHBIX
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YCIIOBHSX) JUIsl oprann3ma. HanboJsiee omacHBIM ClielyeT CYUTaTh mepe-
MEHHBIN TOK NMpoMbliieHHOW 4acToThl 90 — 60I'1. OH BO3/EHCTBYET Ha
HEHTPaIbHYI0 HEPBHYIO CHUCTEMY U MPOU3BOAUT CHIIbHBIE COKpPAIICHUS
MBIIIIL, KOTOPhIE€ BO MHOTHX CIIy4asiX YJAEp>KUBAIOT YEJIOBEKA B KOHTAKTE
C YacTAMH, HAXOJAIIUMUCSA TOJ HAINPSKCHUEM, JIUIIAs BO3MOXHOCTH
CaMOCTOSATEILHO 0CBOOOIUTCS OT ToKOBemyIer yactu (TBY).

JlasibHEeMee MOBBIIEHUE YaCTOThI, HECMOTPSI Ha POCT TOKA, MPOXO-
JSIIET0 Yepe3 YeJIOBEKa, COMPOBOXKIAETCS CHMXKEHHUEM OMACHOCTH IIO-
paXkeHHsI, KOTOopasi MOJHOCThIO mcuezaeT npu dactotax 450 — 500k .
Toku sToro nuana3zoHa 4yacTtoT U 00Jiee He MOTYT BbI3BaTh CMEPTEIHHOTO
MOpakKEHHUs BCJEJCTBUE NpPEKpallleHUus pabOThl cepilla WM JIETKUX, a
TaK)Xe JIPYTUX *KU3HEHHO Ba)XKHBIX OopraHoB. [IpaBna, 3TM TOKU cOoXpaHs-
I0OT OMACHOCTh OKOT'OB KaK MPU BO3HUKHOBEHUHU DJEKTPUUECKON AYTH,
TaK ¥ IpHU MPOXOXKICHUU UX HEMOCPEICTBEHHO YEPE3 TEJIO YETOBEKA.

[TocTtossHHBIN TOK MpuMepHO B 4 — 5pa3 Oe3omacHee MepeMEeHHOTO
gactotort 50 I'mi. IIpoxoas depe3 Tenmo yeaoBeKa, OH BBI3BIBACT Oosice
ciabble COKPAIICHUSI MBIIII] U MEHEE HENPUSITHBIE OUIYIIECHUS MO CpaB-
HEHUIO C MMEPEMEHHBIM TOKOM TOTO K€ 3HaueHud. JIuillb B MOMEHT 3aMbl-
KaHUS ¥ pa3MbIKaHUs LIETIH TOKA YEJIOBEK UCIIBITHIBAET KPATKOBPEMEHHOE
0O0JIE3HEHHOE ONIYIICHUE BCIICICTBUE BHE3AMHOTO CYAOPOKHOTO COKpa-
IICHUSI MBIIIL, MOJJ00HOE TOMY, KOTOpPO€ BO3HUKAET MPU MEPEMEHHOM
TOKE MPUMEPHO TOTO K€ 3HAYCHUS.

CkazaHHOE O CPaBHUTEIBHOW OMACHOCTH MOCTOSIHHOTO U TIEPEMEHHO-
ro TOKOB CIpaBeJIMBO Jullb A HanpsbkeHud qo 500 B. Cuwurtaercs,
4TO MpU 00Jiee BBICOKUX HAMPSKEHUAX IMOCTOSHHBIA TOK CTaHOBUTCS
onacHee nepeMeHHoro yactotoil 50 I'. CTeneHs OTpULIATENBHOTO BO3-
JEUCTBUS TOKA HA OPTaHU3M YEJIOBEKAa YBEIMUYUBAETCS TAKKE U C POCTOM
€r0 BEJINYMHBI.

Owyymumwlii mox —3TO TaAKOW TOK, KOTOPBIN MPHU MPOXO0XKIACHUU YepPe3
YeJIOBEKa BBI3BIBACT OLIyTUMBbIC pa3jpaxeHus. YeloBeK HAUMHAET OlLy-
1iaTh BO3JEUCTBUE MPOXOJAIIETO Yepe3 HEro MepeMeHHOro TOKa 4acTo-
tou 50 It 3Hauenuem 0,5 — 1,5MA ¥ MOCTOSSHHOTO TOKa 3HAUEHUEM 5 —
7 MA.

DTO BO3JEHCTBUE OTPAHMYMBACTCS MPU MEPEMEHHOM TOKE ClIa0bIM
3yJIOM U JIETKUM MOKJIbIBAHUEM, & MPU MOCTOSIHHOM TOKE — OLTYIIICHUEM
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HAarpeBa KOXXM Ha yYaCTKE, KACAlOLIEMCs TOKOBEAYIIEW 4acTh. YKa3aH-
HbIC 3HAYCHUS TOKA SBIISIOTCS T'PAHMYHBIMHU (ITOPOTOBBIMH), C KOTOPBIX
HauyMHAETCs 00J1acTh OIIYTUMOIO BO3JecTBUsA. IIpu ToKax, MpeBbIlIa0-
IIAX TOPOTOBBIA OLIYTUMbIM, BO3MOXHO IIOJIyUEHHUE YEITOBEKOM DJICK-
TPOTpPaBM KaK MECTHBIX (03KOT, JIEKTPUYSCKHUNA 3HAK M JIP.), TAaK M OOIIMX
(anexTpuueckuit yaap 1—44i cteneHn).

Heomnyckarowuti mox — 3TO TakOW TOK, KOTOPBIA BBI3bIBACT MPU
MPOXOXKACHUU Yepe3 YeIOBEKa HEMPEO0JIMMbIE CYJIOPOKHbBIE COKpalle-
HUSI MBI PYKH, B KOTOPOM 3aaT MPOBOJIHUK.

llopozosbim Heomnyckarowum mokom Ha3bIBAIOT HAaUMEHbIIIEE 3Ha-
YeHHWEe HEeOTITyCKaromero Toka. /(s mepemenHoro toka yactoroi 50 I'mg
oHo coctaBisteT 10 — 15MA (st My>KYUH TP IYTH MPOXOXKACHHUS TOKa
«pyka-pyka»). [Ipu 3THX 3HAYCHUSAX TOKA YCIIOBEK UYBCTBYET HETICPEHO-
cuMyto 00JIb, @ CYJIOPOTH MBI PYKH OKa3bIBAIOTCS HACTOJIBKO 3HAYM-
TEJIbHBIMHU, YTO OH HE B COCTOSIHUM UX MPEOJIOJIETh, T.€. HE MOXKET pa3-
KaTh PYKY, B KOTOpou 3axara TBY.

JI71s1 TIOCTOSIHHOTO TOKa MOPOTOBOE 3HAUYEHUE HEOTMYCKAIOIIET0 TOKA
cocrasisieT 50 — 8OMA.

DQuoOpUIIAYUOHHBIL MOK — ITO TAKOM TOK, KOTOPBIA MPHU MPOXOXKIE-
HUU Yepe3 TEJIO0 YeJIOBEKA BhI3bIBACT (YUOPUILISALINIO CepIIa.

Dubpunnsayus (fibrillatio ) — 6sicTpoe XaoTHYECKOE COKpAIICHHE MHO-
TUX OT/ACNIbHBIX MBIIICYHBIX BOJOKOH CEp/illa, B pe3yJibTaTe KOTOPOTO
cepAre TepseT cnocoOHOCTh K 3 (PEKTUBHBIM M CHHXPOHHBIM COKpaIlie-
HUSIM.

[locne »TOro mopakeHHBI Y4YacTOK cepilla MepecTacT HarHeTaTh
KpoBb. OUOpUILIAIMA MOXKET BO3ZHMKHYTh HE3aBHUCHUMO B MPEICEPIaUIX
WM JKeNTyJouKax cep/a.

Ouopumauus npeacepauii (atrialfibrillation) sensercs TunuuHOM
Pa3HOBUJIHOCTHIO APUTMUU; MPOSIBIACTCS YUYaIlEHHBIM U HEPUTMUYHBIM
nyibcoM U cepaineouenuem. I[lpu  PuOpwIIsIIUU  KEITYJT0YKOB
(ventricularfibrillation) cepame mepecraer cokpamartbscs. Yame Bcero
NPUYUHON Takol GUOPpWILIALINY sBJIsIeTCS MH(APKT MUOKapa.

llopozosbim puOpunIAYUOHHBIM MOKOM HA3bIBAIOT HAMMEHbIIIEE 3HA-
yeHue (QUOPMIUIIIIMOHHOTO Toka. JIJIsi MEepeMEeHHOro TOKa 4YacTOTOU

50T pubpumssumonusiM sBiseTcs Tok oT 100MA 10 5 A, noporossim
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— 100MA. 11 MOCTOSIHHOTO TOKa MOPOTOBBIM (DHOPHIIIAIIMOHHBIM TO-
koM cumtaercs Tok 300 MA, BepxHuM mpenenom — 5 A. Caexyer moj-
YEPKHYTh, YTO 3TH JAHHBIE CHPABEIJIMBBI MPHU YCIOBUU JIUTEIHHOTO
NPOXOXJICHUS TOKa uepe3 dejoBeka (He MeHee 2 — 3¢) 1Mo IMyTH «pyKa-
PYKa» U «pyKa-HOTH».

Tox Gosnbire 5 A Kak Mpu MOCTOSHHOM HANPSIKEHWH, TaK U YaCTOTOU
50 ', kak mpaBuiI0, HE BRI3bIBaeT puOpmIsAIuio cepamna. [Ipu mporeka-
HUW TaKOT'O TOKa MPOMCXOJIUT HEMEJJICHHAs OCTaHOBKAa CEp/Ila, MUHYS
coctosiuue pubpumsauuu. Eciu Bo3meicTBre Toka ObUIO KPaTKOBPEMEH-
HeIM (10 1 — 2¢) ¥ He BBI3BAJIO Mapajinya cep/la, TO Ceple, Kak MpaBH-
710, CAaMOCTOSTEIILHO BO30OHOBIISIET HOPMAJIBHYIO JIEATCILHOCTD.

[Ipu GosbilIOM TOKE, J1aXKe B Cllydae KpaTKOBPEMEHHOT'O BO3IEHCTBUS,
HapsIy ¢ OCTAHOBKOM Cep/illa MPOUCXOAUT U Mapajiny AbIXaHUS.

[Ipu ompeneneHHBIX JOMYIICHUSIX TEJIO YEeIOBEKa MOXKHO IpeJcTa-
BUTH B BUJE AJICKTPUUECKOM CXeMBbI 3aMeleHus. Yaie Bcero /il aHau-
3a SIBJICHUW MPU MPOTEKAHUU TOKA Yepe3 YEJIOBEKA M0 MyTH «PyKa-pyKa»
U pacyeTa JJIEKTPUYECKUX IMapaMeTPOB COMPOTHUBIICHUS YeOBEKa WC-
TIOJIB3YIOTCS JIBE CXEMBI 3aMeIleHUs . 3KBUBajeHTHas (puc. 1, a) u ynpo-
menHas (puc. 1,6). 3aech R, u C,— akTHBHOE CONPOTUBIICHUE U EMKOCTh
B 30HE KOHTAKTa JIAJJOHH C JICKTPOIOM.

Ha puc. 1, a R, u C, —akTuBHas U peakTUBHAs COCTAaBJISIONINE Ha-
PY’KHOT'O COTPOTUBIICHUS KOXH, Z;, ', —BHYTpPEHHEE CONPOTHUBIICHUE.

AHanmu3upys SKBUBAJICHTHYIO CXEMY 3aMeIeHHs, MOKHO C/IeJIaTh He-
CKOJIbKO BBIBO/JIOB:

1. Haimyme eMKOCTH B CX€ME M COOTBETCTBEHHO PEAKTUBHOM COCTaB-
JISIOIIEH B BRIPAKCHHUH JJISL Z, 00YCIIOBIMBAET BJIMSHUE POJIa U YaCTOTHI
TOKa Ha 3HAYCHUE COMPOTUBJICHUS TEJla YEJIOBEKa.

2.C yBenWueHUEM 4YacTOTHl f EMKOCTHOE CONpPOTUBJICHHE X =
= 1/(2r f C,) yMeHbIIaeTCS ¥ IIYHTHPYET aKTUBHOE CONPOTUBIICHUE I,. B
npejaelne npu f — oo MOJIHOE COMPOTHUBJICHUE TEJla Y€JIOBEKA PaBHO I ,.

3. [Ipu yMEHbIIIEHUH YaCTOThl EMKOCTHOE COMPOTHUBIICHUE BO3PACTAET
u B npenene npu [ — O, T.e. Ipu MOCTOSTHHOM TOKE, Zn = Zy = 21, + I,
OTKyJ1a

r, = D7
2
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7)) 0)

Puc. 1.Dnextpudeckas cxema 3aMelICHUS Tella YeloBeKa («pyKa-pyKa»):
@ — YKBUBAJICHTHAS; 6 — YIPOIICHHAS

C HEKOTOPBHIMH JIOIMYIICHUSIMH MOXKHO HPHHSTBH, YTO IIOJHOE COIPO-
TUBJIEHHUE Teia dyeiioBeka Ha yactorax 0 — 100I'11 HaxoauTCd B TMHEWMHOU
3aBUCUMOCTH OT YaCTOTHI TOKA M MOXKET OBITH OIPE/ICIACHO METOIOM KC-
tpanoyanuu. C 3TOH [eNb0 B JUHEHMHOM MaciiTabe CTpOUTCsS Tpaduk
3aBHCHUMOCTH ITOJTHOI'O COIIPOTHUBIICHHUS OT 4acTOThI (pHcC. 2).

3HAYCHHE Zy HAXOJIUTCS TPHU MEPECCUCHUH MPSIMOU Z; — Z4 C OCBIO KO-
OpJIMHAT.

25 35 45 60w

Puc. 2.T'paduk sxcTpanossiiuu npyu ornpeaeaeHuu
COIPOTHUBIICHUS IOCTOSHHOMY TOKY
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4. 3HadyeHuE MOJTHOTO COMPOTUBJIEHUS HAPYKHOTO CIOSI KOXKHU Z; MPH
JTAHHOW YaCTOTE MOXKET OBITh HAMJIEHO U3 BBIPAXKEHUS

z, ===, (1)

rie Z — COMPOTHUBICHHUE YEIOBEKA Z, HA 3aJaHHON 4acTOTE.
[TosHOE CONMPOTHBICHHE HAPY)KHOT'O CJIOS KOXKH Z; CBS3aHO C I, U
1/(® C,) COOTHOLIEHHEM

1z, = 1k,2 + 1] @°C,).

OTcroga MOXKHO MOJIYYHTh €EMKOCTh HAPYXKHOTO closi Koxu C,, U3 BBI-
paXxeHus

c Nz 2

=
2nfr,z,

Ecnu r, [Z,, To BMecTO cooTHOmEHHUS (2) MOKHO HCTIOIB30BaTh OoJiee
npocroe Beipaxkenue C =1/ (2n f zH).

[Ipy HanmWuMKM SKCIECPUMEHTAIbHOM 3aBUcUMOCTU Zy( f) mpuBencH-
HbIC BBIPAXKCHHS MO3BOJISIOT ONPEICIUTh PACUCTHBIM IyTEM JJIs 3a/IaH-
HoM yacToThl f 3HAYEeHHU Iy, Zg, My, Zy, Cy.

CocTosiHAE KOXKHM CHJIBHO BIIMSCT Ha 3HAYCHHE JJICKTPHUECKOTO CO-
IPOTUBJICHUS Teja YesloBeka. Tak, MOBPEKICHUE POrOBOrO CIIOS, B TOM
YKCJIe TOpEe3bl, IapaluHbl, CCaaUHBI U JIPYyTHe MHUKPOTPABMbI, MOTYT
CHHU3HTb Z, IO 3HAUCHHMS, OJIM3KOro K 3HAUCHUIO BHYTPEHHETO COIPOTHB-
JICHMS, YTO, OE3YCJIOBHO, YBEIHMUYMBACT ONACHOCTh MOPAXCHHS TOKOM.
Takoe ke BIUSHHE OKa3bIBacT M YBJIAXKHCHUE KOXKH BOJIOM MIIM IIOTOM, a
TaK)Ke 3arpSI3HCHHME KOXKHU MPOBOISIICH MBUIbIO HIIN T'PS3bIO.

[ToCKONBKY y OZHOTO M TOrO € YeJIOBEKa JICKTPUICCKOES COMPOTHB-
JICHME KOKH HCOJMHAKOBO Ha Pa3HBIX ydacTKax Teja, TO Ha CONMPOTHBIIC-
HUE B LIEJIOM BJIMSIOT MECTO MPUJIOKECHHS, INIOTHOCTh M IUIOIIAIb KOH-
TaKTa.
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3HaueHHE TOKA U JUIUTEIBHOCTh €ro MPOXOXKICHUS Yyepe3 Telo Yelo-
BEKa HEMOCPE/ICTBEHHO BJIMSIOT HA MOJHOE JIEKTPUUYECKOE COMPOTUBIIE-
HUE Z,. C pOCTOM TOKa U BPEMEHHU €T0 MPOXOXKIEHUS COMPOTHUBIICHHE TIa-
JTAeT, TMOCKOJIbKY TMPU ITOM YCHUJIMBAETCS MECTHBIM HAarpeB KOXKH, YTO
OPUBOAUT K PACIIMPEHHUIO €€ COCYJIOB, a CJIEIOBATENIbHO, K YCHUJICHUIO
CHA0XXEHUS ATOTO YYaCTKa KPOBBIO U YBEITUUYEHHUIO MOTOBBIJICICHUS.

W HakoHell, MOBBIIICHUE HAIMPSKEHUS, TPUIOKEHHOTO K Ty 4elo-
BEKa, YMEHBIIIACT B JICCSITKU pa3 CONMPOTUBJICHUE KOXKH, & 3HAYUT, U TOJI-
HOE COINPOTHUBJICHUE TEJIa, KOTOPOE B Mpejeie MPUOIUKAETCS K CBOEMY
HauMmeHbIemMy 3HaueHHi0 300 — 5000M (compoTHBIICGHHE BHYTPEHHHX
OPTaHOB I;). IT0 00BICHIETCS PSAIOM (PAKTOPOB, IPEXKIE BCETO, MPOOOEM
POTOBOTO CJIOSI KOKH, KOTOPBIN HacTynaeT npu HanpsikeHun 50 — 200B,
a TaKXe POCTOM TOKa, MPOXOSIIETO Uepe3 KoKy (3a CUEeT MOBBIIICHUS
HanpsDKeHHsI), W Jp. B 1eoM npu HOPMaNbHBIX YCIOBUSAX 3HAYCHUE
MOJIHOTO COTIPOTHBJICHHS Tejla 4eJOoBeKa HAXOIWUTCS B Tpenenax 3 —
100xOwm. B pacuerax npu HanpspkeHuu 10 50 B ucnosib3yroT 3HaUeHUE
CONPOTHUBIICHUS Tejla 4YelloBeKa, paBHOe 6 kOM, a MpU HANPSKEHUSIX
cBbitie 50B — 1kOwm.

B 3akimodenue ciieyeT OTMETUTh, YTO Ha TSXKECThb AJICKTPOTPABMBI
KpOME YKa3aHHBIX BBIIIE (DAKTOPOB TaKKE BIMSIOT YCIIOBHS BHEITHEH
Cpelbl, MyTh MPOTEKaHHS TOKa 4epe3 delioBeka (Hamboyiee OMacHBIN —
«IpaBasi pyKa-ToJIoBa») U cXeMa MOJIKITIOUYCHHS YeloBeKa K KOHKPETHOM
BJICKTPUYECKOU CETH.

IIpakTHYecKue UCC/IeI0BAHUA
1. YcaoBus npoBejgeHusi padoTbl

Jlns uccnenoBaHusl 3aBUCUMOCTH COINPOTHBIICHUS TEJIa YEJIOBEKa OT
JacTOTHl MPUMEHICTCS SKCIIEpUMEHTalIbHass ycTaHoBka (puc. 3), co-
CTOSILAS U3 3BYKOBOI'O TE€HEPATOpPA CO BCTPOCHHBIM BOJIBTMETPOM, MUJI-

JUBOJBTMETPA U CTEHAA C TPEMsI TapaMH JUCKOB-3JICKTPOIOB ILIOMIAIBIO
2
22,11u 7,3cMm".
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Puc. 3. Cxema Bkitouenus nmpuoopos: 31" — 3ByKoBOH re-

HepaTtop; MV — MIWIIUBOJIBTMETP, UCTIOIB3YEMBIH ISl OM-

pezesieHns ToKa 4epe3 Tejao 4enoBeka, V — BOJIbTMETD; S,

S', S"—mucku-3mexTpoap! miomaaso 22, 11wm 7,3 oM
R, — IyHTHpYyIOUMI pe3ucTop

I'enepaTop sBIISIETCS UCTOYHUKOM CHUHYCOUJAIBHBIX 3JIEKTPUUYECKUX
koJiebanuii B nuanazone yactot oT 201 no 20 kI'u. YacToTsl ycTaHaB-
muBarorcs mo auamnazonam 20 — 200, 200 — 200, 2 — 20k[ 1 ¢ mo-
MOIIBIO MEPEKIIIOYATENsl. AMIUIMTYA BBIXOJTHOTO HAIPSIKECHUS PETryJIH-
pYETCS PYYKOU «PeryyisiTop BBIXOJHOIO HAIPSIAKECHUS». MUILUIMBOJIBT-
METp, U3MEPSAIOIIMN MMAJCHUE HAIPSKEHUS Ha COINPOTHUBIIEHUH, PABHOM
1 kOM, 1O3BOISIET MOJYYUTh 3HAYEHUE TOKA, MPOXOJSIIETO Yyepe3 Yeso-
BEKA.

Bo Bpems uccinenoBaHus pPyKHM HCIBITYEMOTO HAKJIAABIBAIOTCS Ha
JUCKU-IJICKTPOJIbI, HA KOTOPBIE OT 3BYKOBOI'O I'€HEpaTopa MoAacTcs Ha-
MPsKEHUE 3aJJaHHOM 4acTOThl. JJIsl MOJydeHHUs NPaBUIIbHBIX 3HAYEHUUN
COIIPOTUBJIEHUS TIJIOTHOCTh MPUXKATUSA PYK K JUCKAM-3JIEKTPOJAM JOJIK-
Ha OBITh TOCTOSIHHOM B TEUEHHE OMbBITA.

JlaHHBIC JJIS BBITIOJIHGHUS paOOTHI (IJIOMAAX JUCKOB M YacTOTa JUIS
pacueTa) MpeICTaBIeHBI B TAOJIUIIE HA CTEH/IC TaOOPaTOPHON YCTaHOBKH.

2. [TopsiioK BBIMOJHEHUSA PA00ThI

1. TTonyuyuB 3agaHue, TPOBEPHTE MOJAKIIOYEHUE MPUOOPOB U MOJIOXKE-
HUE PY4YEK Ha reHepaTope W MUWIUIUMBOJbTMETpe. [Ipum HeoOXxomumocTu
YCTAHOBUTE IMEPEKII0YATENb JUAa30HOB 4YacTOThl TeHepaTopa Ha 1,
PYUKY PETYJISITOpA BEIXOJHOTO HAMPSIAKEHUS IOBEPHUTE JI0 OTKAa3a BJIEBO.

[Tocne ATOro MOKHO BKJIFOUUTH MPUOOPHI.
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2. OYH 13 UCTIBITYEMbBIX HAKJIAJIBIBAET PYKU HA TUCKU-IIICKTPOIBI.

3. [loBopauuBas pyuky «PerynsiTop BBIXOJHOTO HAIPSHKEHUS» BIIpa-
BO, YCTaHOBUTE HampsbkeHue 2 — 3 B. JIuMOoM HacTpoWKH mocCieaoBa-
TeJIbHO ycTaHOBUTE 4acToThl oT 25 'ty 1o 20 k' 1 mpousBeauTe M3Me-
peHUs, MMOKa3aHus MPUOOPOB 3amuiuTe B Taoumiy Onanka otuera (Ug —
MOKa3aHMs BOJIbTMETpa reHeparopa, U,p — Moka3zaHus MHJITUBOJIBTMET-
pa).

IIpu U3MeHEHUH YACTOTHI PYKH € 3JIEKTPO/I0B HA/10 CHUMATb.

3. O0padoTKa IKCNIEPUMEHTATbHBIX TaHHBIX

1. Paccumraiite 3HaueHne Toka (MA) U CONPOTHBIICHHE Tejla YeIOBEKa
(xkOMm) o dopMyJiaM, KOTOpBIC ISl JAHHOH YCTaHOBKH C YYE€TOM Iapa-
METPOB CXEMbI H3MEPEHHUS UMEIOT BU/I;

a) | =U [mMB]/ 10;

0) z,= (U[B] / | [MA]) — 1.

3anosHUTE TabauIly OJaHKa OTYETa.

2. ITocTpoiiTe Mo MONyYeHHBIM JaHHBIM YaCTOTHBIC 3aBUCUMOCTH

a) z,= o(f) npu Sy;

0) z' = ¢'(f) npu Sz;

YacToTa mo ocu adcuucc Ha OJIaHKE OTYETa OTJIOKEHA B JIorapudmu-
YecKoM Maciirtade.

3. Onpeenure BHYTPEHHEE CONPOTUBIICHUE ;. OHO paBHO 3HAYCHHIO
Z, npu [ = 20x[ 1.

4. MeToaoM 3KCTpanosaiuu (CM. puC. 2) HalWIUTe 3HAYCHHUE COIPO-
THBJICHHS TeJIa YeJIOBEKa MPH MOCTOSHHOM TOKeE Ig, T.¢. ipu [ — 0,

5. PaccunTaiiTe akTUBHOE CONPOTHBIICHUE HAPYXKHOTO CJIOS KOXH I,
o popmyite (1).

6. Ha yacroTe, yka3aHHOM B 3aJaHUH, M3 BhIpaKCeHHS (2) onpenennre
TIOJTHOE COITPOTHUBIICHUE HAPY>KHOTO CJIOS KOKH Z,.

7. Paccunraiite o dopmyne (2) emxocts C, HapyXHOTO CJIOS KOXKH
JUJISL DJIEKTPOJIOB S U .

8. PaccunTaiiTe EMKOCTHOE COIIPOTUBIICHUE Xc IO (hopmyie

xc=1loC =12t fC.
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9. Pe3ynbTaThl pacuera OCHOBHBIX MAapaMETPOB AJIEKTPUUYECKON CXe-
MBI 3aMEIIeHUs Teja YeJIOBEeKa /IS 3aIaHHOW YacTOThl BHECUTE B TaOJH-
1ty 0J1aHKa oT4eTa.

10. HauepTuTre HIEKTPUUYECKYIO CXEMY 3aMEIICHUsI COMPOTHUBIICHUS
TeJa YeJOBeKa JJisl YCIOBUN MPOBEICHHOTO YKCIIEPUMEHTA U YKOKHUTE Ha
HEel 111 MaKCUMaJIbHOM TUIOMIAIU JIEKTPOIOB YUCICHHbIC 3HAYECHUS OC-
HOBHBIX MMAPAMETPOB: Iy, Iy, Xc.

11.Tlocrpoiite rpaduku |y, = ¢ (f) mpu ycIoBUU MOCTOSTHCTBA BBIXO/I-
HOro HanpsbkeHus renepartopa. I'paduku moctpoiite Ha cetke = ¢ (Igf)
OJlaHKa OT4YeTa, JJIA 4ero Ha ocu opauHaT (ciaeBa) BbIOepUTE MaciuTad
s |, 1 HaHecuTe 4uciaeHHbIe 3HaueHus |, M3 ananusza rpadukoB I, =
= ¢ (f) caenalite BBIBOJ 00 M3MCHCHHH 3HAYCHHN TOKA B 3aBUCUMOCTHU
OT YaCTOTHI.

12. Jlna yacToTHOroO auara3oHa, B koropom U = const,moctpoiite
rpaduku z, = ¢ () mig S, u S U cAenalite BBIBOJ IO MPOACIaHHON pa-
oore.

13. 1o pe3ynbTaTaM OMbITa YKAXKUTE (HAKTOPHI, KOTOPHIC BIUSIOT HA
YCJIOBUSI TIOPAKEHUS DJIEKTPUUYECKUM TOKOM. [lepeuncnure, Kakue emie
(baKkTOphI ONPEACIISIIOT UCXO/] MOpaXKeHus ToKoM. {75 momydeHus 3adyeta
no paboTe HEOOXOJUMO M3YUUTh TEOPETUUYECKHUE OCHOBBI 3aHATHS, 3a-
MOJIHUTH OJIaHK 3a4€Ta, 3HaTh MOPSAOK MPOBEIACHUS MPAKTUUECKON YacTH
paboThl U OBITh TOTOBBIM OTBETUTH Ha KOHTPOJBHBIE BOIIPOCHI MIPEMoia-
BaTelIsl.

KoHTposbHBIE BONIPOCHI

1. YkaxxuTe 3Ha4eHUs1 IOPOTOBBIX OIIYTHMBIX, HEOTITYCKAIOUINX TOKOB.

2. Yto Takoe GUOpUIUISIIIUOHHBIN TOK?

3.B kakom uHTepBaje 3HAYCHHWI BO3HHUKAIOT (DUOPUIUIAIIMOHHBIE TOKU MpPH
gactote 501'1?

4. B yeM 3aKII04aeTCsl ONacHOCTh (PMOPUIUIALIMOHHBIX TOKOB?

5. Kakue aktopbl BAUSIOT HA 3HAYCHHUE DIEKTPUUECKOTO CONMPOTHUBIICHUS Tea
yeyioBeka?

6. YKaXuTe YUCIeHHbIE 3HAUCHHUSI BHYyTPEHHETO COMPOTUBIICHUS TeJla YeJIOBeKa.
OT yero oHO 3aBUCUT?

7.K yemy cTpeMUTCs CONPOTHUBIICHUE TEa YeloBeKa (M0 IKBUBAJIICHTHOW CXEMe
3amenieHus) nmpu yactore f - 0?
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8. K ueMy cTpeMuTCs CONpOTHUBIICHHE Tela YeI0BeKa (110 IKBUBAICHTHON CXeMe
3aMmelneHus) npu 4acrtore f — oo ?

9. KakoBo 3Ha4YeHHE CONPOTHBIICHUS TeJia YeJIOBEKA IMPU HOPMAJIbHBIX KIMMa-
THYECKUX YCIOBUSAX U OTCYTCTBUU MPUIIOKEHHOTO HATIPSDKCHUS ?

10. KakoBo 3Ha4YeHHE COMPOTUBJICHHS TEJIa YEJIOBEKa B aBAPHIHBIX CUTYaIUsX,
Kormua UHp >100B?

11. Ot 4ero 3aBUCHUT CTENEHb TSHKECTU IJIEKTPUUECKON TPaBMBbI ?

12. Kakoe neiicTBre 31EKTPUUECKUN TOK OKa3bIBAE€T HA OPTaHU3M YeJIOBEKa?

13.0t dyero 3aBUCHT 3HA4Y€HHE €MKOCTH (Ha SKBHBAJCHTHOM CXEME 3aMellle-
HUs)?

JlJabopaTtopHas paboTta 2

NCCIEJOBAHUE DOPEKTUBHOCTHU 3AIIUTHBIX MEP
B DJIEKTPOYCTAHOBKAX

[Henu paOGoThl: U3YUYUTh NPUHIMN JEHCTBUS U 3(DPEKTUBHOCTD MPUMEHE-
HUS 3alIUTHOTO 3a3€MJICHUS U 3aIIMTHOTO 3aHYJICHUS B 3JIEKTPOYCTAHOBKAX, MOJIY-
YUTh HABBIKM pacyeTa MapaMeTpOB 3a3€MIIIONIUX YCTPOMCTB, a TaKKe HAyUYHThCS
MPOBOJIUTh TMPUOOPHOE HU3MEPECHUE XaApPaKTEPUCTUK 3aAlIUTHOTO 3a3eMIICHHS U
yIIEIBHOTO CONPOTUBIICHHSI IPYHTA TPU 3KCILTyaTaI[K JIEKTPOyCcTaHOBOK (DVY).

TEOPETUYECKHUE IOJOXKXEHUSA
1. OcHOBHBIE 321U THbIE MePbI B 3JIEKTPOYCTAHOBKAX

B mponecce skcmmyatanuu DY NPOUCXOAUT CTApEHUE W3OJIALUH,
BO3MOKHO €€ MOBPEKJICHUE, YTO MOKET MPUBECTU K MOSBICHUIO HaIpsi-
KCHHMSI HA METaUIMYECKUX HETOKOBEIYIIHUX (CTOPOHHHX IPOBOIAIINX)
4acTAX 3JIEKTPOOOOPYNOBaHUSA. DTO HANPSKEHUE HA3bIBACTCS 3AMbIKA-
HUeM Ha Kopnyc.

JInd 3aluThl JIFOJIEM OT MOPa)XEHUs SJIEKTPUUYECKMM TOKOM MpPHU 3a-
MBIKAaHUW Ha KOPIYC MPUMEHSIOTCS CIEAYIOIINE 3allUTHBIE MEPHI. 3a-
IIMTHOE 3a3€MJICHUE, 3allUTHOE 3aHYJICHWE, 3allUTHOE OTKIIIOYCHHUE,
pAa3[CIICHUE DIIEKTPUUYECKUX CETEH, NMPUMEHEHUE MAJIbIX HAIPSKECHUH,
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JIBOMHOW W30JISIIMY, YPABHUBAHUE MOTEHIMAIOB. [Ipy BBINIOJIHEHUHN J1a-
OopaTopHOI pabOTHl pacCMaTPUBAIOTCS MEPBBIC TPU U3 MEPEUNCICHHBIX
Mep 3alUTHI.

2. 3amuTHOE 3a3eMJIEHHE

3awumnvivm 3a3emieHuemM Ha3bIBAC€TCA MPEIHAMEPEHHOE 3JIEKTpUYeC-
KO€ COEJMHEHNE HETOKOBEAYIIMX YacTer DY, OKa3aBIIMXCS MOJ Hamps-
KEHUEM, C 3a3€MJISAIOLIUM YCTPOKUCTBOM.

Pabouee (pyuxyuonanvnoe) 3azemnienue — 3a3eMIICHUE TOYKU WA
TOYEK TOKOBEIyIIMX 4acTed DY, BBINMOIHsIEMOE Mg o0ecrnieueHus pado-
TBI 3JICKTPOYCTAHOBKH (HE B IIEIAX JICKTPOOE30IMaCHOCTH).

Hasznauenue 3awumnoeco 3azemnenusi — CHUKEHHE OIMACHOCTU IOpa-
KEHUSI TOKOM B Clydae MPUKOCHOBEHUS K KOPIYCY U JIPYyTUM HETOKOBE-
TYIIUM METAJUIMYECKUM YacTAM 3JIEKTPOYCTAHOBKH, OKA3aBIIUMCS O]
HaIpPSKCHUEM.

Ipunyun oeiicmeus 3auumno2o 3a3emienusi — CHIDKCHUE HampshKe-
HUS MEXJY YacTsMH DY, OKa3aBIIMMUCS MOJi HANPSXKEHUEM, U 3eMJIeH
(HampspKEeHHS IPHUKOCHOBEHHMSI MIIH I1ara) 10 0€30IMacHOro 3HaYCHUS.

Oo01acTh NpUMEHEHM S 3AIUTHOIO 3a3eMJICHMS .

—npu Hanpsbkenuu 10 1000B — tpexdasznbie TpeXMnpoBOIHBIE CETHU C
W30JIMPOBAHHON HEUTpasiblo U OAHO(A3HBIEC JBYXIIPOBOJHBIC, U30JUPO-
BaHHBIEC OT 3E€MJIH;

—npu HanpspbkeHusix cBbiiie 1000 B — tpexdaszubie ceTu ¢ mo0bIM
PEKUMOM HEUTPAIH.

3amuTHOE 3a3eMJIEeHHE B YJIEKTPUYECKHX CETHX,
M30JIMPOBAHHBIX OT 3eMJH (cucTemMa 3a3emJiaeHus | T)

[TpyuHIHATT IEUCTBUS 3AIMTHOTO 3a3€MJICHUS] PACCMOTPUM HA IIPUMEPE
0JHO(A3HOM CETH C H30JMPOBAHHBIM BBIBOJIOM MCTOYHHUKA IHUTAHUS

(puc. 4).
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Puc. 4.IlpuHumn neMcTBUS 3alIUTHOTO 3a3eMJICHUS

ITpu 3ambikaHuu MpoBoAa 1 Ha KOPITYC AJIEKTPOYCTAHOBKH, Yepe3 3a-
3eMJISIOIINEE YCTPOMCTBO C CONMPOTUBIICHUEM R, 1 M30s111I0 MpoBoJIa 2 C
CONpoTHBICHUEM R, moTedeT Tok 3amMbIkaHus ..

[TpuHIMO ASHCTBUS 3alIUTHOTO 3a3€MJICHHS OCHOBAH Ha CHUKCHUU
710 0€30MacHOT0 3HAYEHUSI HAMPSKEHUSI, TTOJT KOTOPBIM MOXKET OKa3aThCs
Kopnyc DY OTHOCUTEIBHO 3€MJIA BCJICJCTBUE 3aMbIKaHUs HAa HETO TOKa
¢a3zbl.

JI71s1 yIIpOIIEHUsT pacuyeTOB MPUMEM CJISIYIOIIUE JOIMYICHHUS

1) TOK yTeYKH MEXIy CONPOTHUBICHUSIMH HM30Januu Ry, n R, paBeH
HYJIIO;

2) I:\)l - RZ - Rm’

3) RBGMJII/I - R06yBH - Rnona - chez[(:TB 3awUTHl — Oa

Torna, cormacHo cxeme 3amerinenus (cM. puc. 1,a),

U

" R,*R

[Tockonpky Hampspkenne uerounnka U =U, +U , To HampspkeHue,

n3 !
I10JT KOTOPBIM OKXKETCS KOPITYC 3a3€MJICHHOM 3JICKTPOYCTAHOBKHA OTHO-
CUTEJILHO 3eMJIH, OyAeT paBHO
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U =U-U_ =U-IR =U-—Fn_
R.*R

N

U, =U (1-Lj. ®
R, + R

W3 Beipaxkenus (1) BUIHO, 4TO HANPsOKEHUE 3aMbIKaHUA Ha Kopryc U,
OyJeT TeM MEHbIIIE, YeM MEHBIIE COMPOTHUBJICHUE 3a3EMIISIONIEIO YCT-
porictBa R,, T.e. Koraa

R 1 u o
Rs+R

Ecnu 4enoBek MPUKOCHETCS K KOPIYCY HEHCIIPABHOM DIIEKTPOYyCTa-
HOBKH, TO OH HMOAKIIOYHUTCS (CM. puc. 4, 6) mapajielibHO COIPOTHBIIC-
Huo R,. Tok, mpoTekaromuii uepe3 Hero, IpuMepHO OyAeT paBeH

|h:U3:U(1— R, ] (2)
R, R{U R+R

Breipaxkenue (2) mokaspiBaeT, 4TO Jake MPH HEOIArOoMPHUSATHBIX IS
JKCIUTyaTalluy 3HaYeHUsAX R,, u mpu cobmtogeHnu TpeboBaHUM K 3Haye-
HUIO R, 3a1mmTHOE 3a3eMIIEHUE CBOIO 3AIIUTHYIO POJIb BBITIOJIHUT.

[Ipumep.Ilycts U = 220B, R,= 40M, R;; = 10000M.

Torma

u, :220(1—&} 22070,004 0,B:
1000+ 4
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Taxkum oOpa3om, 3aIUTHOE 3a3eMJIeHHE SIBJsAETCS I(PPeKTUBHOIM
Mepoii 3aIUTHI YeJI0BeKa 0T MOPAKEHUSA TOKOM MPH 3aMbIKAHUN HA
KOPNYC 3JIEeKTPOYCTAHOBKH, NMUTAIOIIENHCH 0T JIeKTPUUYECKOH ceTH,
M30JIMPOBAHHOM OT 3eMJIH (cucmema 3azemaenus 1T).

Ha puc. 5 npencrasnena tpexdasHas TpeXnpoBOAHasi C€Th, OT KOTO-
poil mutaercs DY A ¢ 3alIUTHBIM 3a3eMJeHUEM Kopiiyca. BeiBog 00
OMMACHOCTH TOPAXEHUS AICKTPUUECKUM TOKOM, CICIAHHBIN BBIIIC IS
0JIHO(a3HOM CeTH, CIIPABEIUB U NI TpeX(Pa3HOM.

TV

oA
o B
oC

| Se—
_I_I

Nfaat 4 1, heln

Puc. 5.3ammuTHOe 3a3eMieHune B Tpex(pazHoil 2IEKTPUUIECKON CETH
C U30JIMPOBAHHON HEUTPAIIBIO

3ammTHOE 3a3eMJIEHNE B 3a3€MJICHHBIX JIEKTPHYECKHX CETIX
(cucrema 3azemutenusi TN)

[IpoBenem aHanu3 3¢PHEKTUBHOCTU 3AITUTHOTO 3a3eMJICHUS Ha MpH-
Mepe TpexdazHoi anekrpuueckor cetu HanpsbkenueM g0 1000B c riy-
X0 3a3eMJICHHOM HeWTpanbio (puc. 6).
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TV_(W\ o A
%ﬂlm g 1
1 Saf] v R[S

T
T b4 L

Puc. 6.3amuTHOE 3a3eMiIeHUE B 3a3€MJICHHON AJIEKTPUYECKOM CETH

ITockonbKy Ha IMPAKTHKE CONPOTUBICHUE M30JALMH R, COCTABISACT
JECATKU U COTHHM Thicsid OM, a CONMPOTHUBJICHUE pabOYero 3a3eMIICHUS
BTOPUYHOM OOMOTKHM TpaHchopmaTopa — eAUHHUIBI OM, TO BEITUYHUHON
TOKAa, IPOTEKAIOILIETO Yepe3 R ., IpeHEOpeKeEM.

Torna, cormacHo cxeme 3a3eMicHus (cMm. puc. 6),ecimu R, = Ry, T0

Lo Y
 R+R

U,=U, —>—.
©'RHR

TakuMm o00pa3oMm, KOPIyC 3a3eMJICHHOM DJIEKTPOYCTAHOBKH MOXKET
OKa3aThCA I0JI HANPS)KEHUEM OTHOCUTEJIBHO 3€MJIM, PABHBIM IMOJIOBUHE

(dha3HOTO HAIPSIKEHUSI CETH.
Ecnu yenoBek KOCHETCS KOPIyca JIEKTPOYCTAHOBKH, TO OH TIOJIKIIIO-

YUTCA IapalJICIbHO COIIPOTHUBICHHUIO RS n
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ITpu U, =2208B, |, :%) =0,11A, 49ro mpeAcTaBIsSeT CMEPTEIb-

HYIO OMACHOCTb JIJIsl YEIOBEKa.

Takum o0pa3om, 3alIMTHOE 3a3eMJieHHME B 3a3eMJIEHHBIX 3JIEK-
Tpuueckux cerax A0 1000 B neapdexTuBHO.

Bot nmouemy IlpaBuna ycrpoiictBa snekrpoycraHoBok ([1YD) He pe-
KOMEHAYIOT UCMOJIb30BATh 3AIIUTHOE 3a3€MJICHHE B JAaHHBIX CETSAX B Ka-
YECTBE EIWHCTBEHHOW Mephl 3amuThl. OHO MOXKET HCIOJIb30BaATHCS
TOJIBKO KaK JIOTIOJTHEHHUE K 3aHYJICHUIO UJIU JPYTUM BUJIaM 3allUTHI.

[Tpu nanpspkenun cBoiie 1000B Tok 3aMbIkaHus CyIIECTBEHHO YBe-
JUYUBAETCS, YTO MO3BOJISIET MCHOJIB30BaTh YCTPOMCTBA MAaKCUMAIbHOMN
TOKOBOM 3aIUTHI JIJI1 OTKJIFOUEHUS aBAPUITHOTO y4acTKa ceTu oT JY.

N3 paccMOTpEHHOro MPUHIMIA JEUCTBUS 3aIIUTHOTO 3a3€MJICHUS
CJIEAYET, UYTO YEM MEHBIIE CONPOTUBICHUE 3AUIUTHOIO 3a3€MIJICHUS WU
3a3eMJISIIOIIETO YCTPOMCTBA, TEM MEHBIIWM TOK MPOTEKAET 4Yepe3 TeJo
YEJIOBEKA.

Conpomuénenuem 3a3zemas0ue20 yCmpoucmaea Ha3bIBa€TCsl OTHOLIE-
HUE HANpsOKEHUSI HA HEM K TOKY, CTEKalolleMy ¢ 3azemiutenis. B 3aBu-
CUMOCTH OT peXUMa HEHUTpalH CeTH, OT KOTOpou muTtaerca DY, oHO Oy-
JET Pa3JINYHbIM.

3azemnumenem HA3BIBACTCS MPOBOJSIIAS YAaCTh WU COBOKYIHOCTH
COCIMHEHHBIX MEXAY COOOM MPOBOISAIINX YaCTEH, HAXOIAAIIUXCS B DJICK-
TPUYECKOM KOHTAKTE C 3€MJIEH HEMOCPEICTBEHHO WIIM YEPE3 MPOMENKY-
TOYHYIO MPOBOJSIIYIO CpPEy. 3a3€MIIUTENN MOTYT OBITh BBIMOJHEHBI B
BHUJIE CTAJIBHBIX TPYO, YrOJIKOBOW CTalid, MPyTKOBOW cTanmu u T.1. Ilo
PACIIONIOKEHUIO 3a3€MIIMTENEN OTHOCUTEIBHO 3a3€MJIEHHBIX KOPITYyCOB,
3a3eMIISIIOIINE YCTPOUCTBA MOAPA3/ICNAI0T Ha BBIHOCHBIE M KOHTYpPHBIE.
KonTypHbIe 3a3eMIIsI0IIME YCTPOMCTBA SBISAIOTCS 00s1ee 3(hPEeKTUBHBIMU
C TOYKHU 3PEHUS DJIEKTPOOE30MaCHOCTH, TaK KaK 3a CYET BbIPABHUBAHUS
MOTEHIIMAJIa Ha 3alUIIaeMON TEPPUTOPUU CHUXKACTCS HANpPSIKEHUE Npu-
KOCHOBEHHSI.

3. 3amuTHOE 3aHYyJIeHue

BCZWMI’HHblM 3aHyienHuem Ha3bIBACTCA IMPCAHAMCPCHHOC J3JICKTPpHUYCC-
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KO€ COEIMHEHUE YacTel DY, Ha KOTOPBIX MOKET 0Ka3aThCsl HAMPSIKEHUE,
C HYJIEBBIM IIPOBOJIHUKOM.
ObsacTh NpUMeHEHNs1 3aIIMTHOIO 3aHYJeHUus — TpexdaszHbie ye-

TBIPEXTPOBOHBIC (SATHUIIPOBOAHBIC) CETH C 3a3¢MJICHHOW HEUTPAJIbIO
npu Hanpstkenusx 10 1000B. Kak 0110 paccMOTpEHO BbIllIE, 3aIIUTHOE
3a3€MJICHUE B TAKUX CETSIX HE BBIMOJHSET 3alUTHYIO pojib. VI mosaTomy
JUTSI 3aIIATHI YEJIOBEKA B aBAPUMHBIX CUTYAIUAX B TAKUX CETAX, COTJIACHO
[TV, cnenyeT NIpUMEHSATH 3alIMTHOE 3aHYyJICHUE.

Ha3nauenue 3aHyJIeHUs1 — YCTPAHEHHUE OMACHOCTH MOPAXKEHUS DJIEK-
TPUYECKUM TOKOM IPU MPUKOCHOBEHUU K KOPITYCY U JIPYTUM METaJLI-
yeckuM DY, OKa3aBIIMMCS M0]T HANPSKEHUEM BCIIC/ICTBUE 3aMbIKaHUs Ha
KOpIyC.

Ipunuun aeiicTBUs 3aHyJeHHs (pUC. 7) OCHOBaH Ha MPEBPAICHUN
3aMbIKaHUSl HA KOpIyC B 0AHO(a3HOE KOPOTKOE 3aMblKaHuE Mexy (has-
HBIM ¥ HYJICBBIM 3aIIUTHBIM 1poBoaHUKOM (PE), mpu koTopoM mpoTeka-
eT 00JIbII0# TOK KopoTkoro 3aMmbikanus (K3) (o menu «pasza — kopiyc —
HYJICBOM mpoBoj — (pa3a»), oOecreunBarouii cpadaThbiBaHUE 3aIUTHI
(aBTOMATOB, MPEIOXPAHUTEICH W T.I.), aBTOMATHYECKH OTKJIFOYAFOIICH
MOBPEXKJICHHYI0 YCTAaHOBKY OT muTaromieil cetu. J[na obecneyeHust Ha-
JIEKHOTO OTKJIIOYEHUsT HeoOxoaumo, uyToObl Tok K3 mpeBbiman HOMHU-
HaJIBHBIN TOK TJIaBKOW BCTABKHU WJIM TOK YCTaBKH PACICIIUTENS aBTOMATA.

TV
Y Y O\ —0 A
L Y Y O\ Pe) B
HPIIT o C
o P
Hre QT
Ro
~ i) 4}» (o)
— ?Al
H3II

Puc. 7.Cxema 3alldTHOTO 3aHYJICHUS
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Onnako npu Takod cxeme 3anysieHuss Ha PENfipoBogHuke oTtHOCH-
TEJIbHO <GEMJIM» BCErja MPUCYTCTBOBaN MoTeHuMal, Tak kak PEN{ipo-
BOJITHUK HCIIOJIb30BAJICS KaK HYJIEBOW pabodmii, Tak M HYJIEBOW 3aIlluT-
Hbli. [Tockonbky, cormacHo I[1YD, mMakcuManbHOE BpEMSI OTKIFOYEHHS
yctaHoBkU Tipu Hanpsbkenuu 220B cocrasnser 0,4 ¢, To B TeueHHUE 3TO-
ro BpeMeHH Kopiryc DY HaXOAUTCS MO BBICOKMM HamnpsbkeHueM (mopsii-
ka 150 B). Taxxe BO3MOKeH OOpBIB HYJEBOI'O MPOBOAHMKA, YTO Hapy-
maeT padoTy 3aHyineHus. [ns oOecredeHus 3IEKTpOOE30MaCHOCTH B
ATUX CIYy4YasiX JOMOJHUTEIBHO 3a3€MIISIIOT HYJIEBOM MPOBOAHUK C MTOMO-

IIBIO MIOBTOPHBIX CONPOTHBIIEHUN R).

B 3akmiodeHue ciemayeT 3aMeTHTh, YTO 3aIMTHOE 3a3eMIICHUE M 3a-
IIUTHOE 3aHyJICHHE He 00eCIeYnBaIOT 0€30MacHOCTH YeJ0BEKa B CIydac
€ro MPUKOCHOBEHMS K TOKOBEIYITUM YacTsaM DY uiu K HazHOMY IPOBO-
ny. MHorma, HampuMep, B YCIIOBUSX HU3KHX TEMIIEpaTyp CHIDKACTCS 3a-
IUTHAsT POJIb ITHUX Mep. B Takux ciaydasx MpUMEHSIOT yCTPOMCTBa 3a-
muTHOTO OoTKIMoueHHs (Y30) Kak OCHOBHYIO WUIM JIOTIOJHUTEIBHYIO 3a-
ITUTHYIO MEPY.

N3mepenue CONPOTUBJICHHUA PACTEKAHUIO TOKA ¢ 3a3eMJiuTe/ie. B
naboparopun uMmeercs JiaboparopHas ycranoBka (JIY) ¢ pa3sHeIMH IpH-
OopaMu JJi1 BBIMTOJHEHUS AaHHOW padoThl. [IpuHIuUN aeicTBus mpuodo-
POB OJIMHAKOB, XOTS €CTh BHEIIHUE KOHCTPYKTHUBHBIC OTIIMYUHS.

Paccmotpum JIY, B KOTOPOU AJ1s1 BBITIOJIHEHUS 3aJaHUs] TPUMEHSIETCS
IITUPOKO PACIPOCTPAHCHHBIM Ha IMPAKTUKE HU3MEPHUTENb 3a3eMieHus M-
416 [@4103),npeaHa3HauCHHBIN IS U3MEPEHUS COMPOTUBJICHUS 3a3eM-
JSIOMIUX YCTPOUCTB M JJIA OMPEACIICHUS YIASILHOTO COMPOTHUBIICHHS
rpyHTa. [Ipubop nmeer deThipe 3akuMa: JBa TOKOBBIX, 0003HAYEHHBIX |
u |5, M 1Ba moTeHIMAIBHBIX — Eq 11 Eo.

[Tpubop M-416 umeet yethipe auanazona uzmepenus: 0,1 — 100wm;
0,5 — 500mMm; 10 — 10000m. Ero npuHuMNO JSHCTBUS OCHOBAH HAa KOM-
MEHCAITMOHHOM METO/E C MPUMEHEHUEM BCTIOMOTATEILHOTO 3a3€MIIUTEIIS

U TIOTEHIMAILHOTO 3JIeKTpoaa (30H/a).
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IopsiioK BBHINOJIHEHUS PadOTHI

1. Onpenesienne yaejJbHOT0 CONMPOTUBIEHUS TPYHTA.

1. lonyunTte 3ajaH€e y MPENOJAaBATENS U BIMIIUTE JAHHBIE CO CTEH-
7ia B TaOJIHIILYy.

2.Cobepute cXeMbl COTJIACHO PUC. 8 U U3MEPHTE COMPOTHUBIICHUE
I'pyHTa R]_, RCT’ RSOHIU RBCH'

JI1s1 X U3MEpPEHU HeO0OXOUMO

— YCTaHOBUTbH IMepekitouaresb 11, B monoxeHne «X1»uam «X5» @ 3a-
BUCUMOCTH OT IMPEANONAracéMoro 3Ha4€HUs CONPOTHUBIIEHUS 3a3emile-
HUS), a Iepekiouatenb [, — B momokenue «3mepeHne».

7 2 3 17 2 3 17 2 3 17 2 3

EREIRERNIRERNIRAR

Rl RS RBCH RCT ‘RS RBCH RS RCT RBCI‘[ RBCH RS RCT‘
a) 0) 6) 2)

Puc. 8.Cxemsl noakimtoueHust npudopa M-416 nnst usmepenus COnpoTHBICHUS:
a —TPYHTa; 6 —CTaHKA; 8 —30H/a; 2 — BCIIOMOTaTeJIbHOI0 3a3€MIIUTEIIS

HaxaTvem KHOIIKK M BpallleHueM pydku «Peoxopi» J100UThCs HyJIe-
Boro mnosioxxkeHuss unaukatopa. Ecou R3Y 6onbsme 10 Om ycTtaHOBUTH
IepeKIIoYaTellb B MOJOKeHHEe «X5», «x20», «x100>goBTOpPUTH H3ME-
pEeHHE U PE3yJbTAaT CUYUTHIBAHUSA CO IIKaJIbl PEOXOpJa YMHOXKHUTH Ha
MHO>KHUTEIIb,

— MIpY COOpPAHHOM CXeMe Ha)kaTh KHOIIKY, OJTHOBPEMEHHO MOBOpaYH-
BaTh py4Ky «Peoxopa», 100HMBasCh HYJI€BOTO HaKa3aHUs MHIUKATOPA;

— CONPOTHUBIICHUE 3a3€MJICHHUS PaBHO MOKA3aHHUIO IO IIIKaJe Peoxop-
7a, YMHOXXEHHOMY Ha KOA(P(MUIIMEHT, YCTaHOBJICHHBIN IOJI0KEHUEM IIe-
pexirouarens I1;.

3. 3aHecTH nojaydeHHbIe pe3ynbTaThl u3MepeHuilt Ry, R.;, Ry, Rienr B
TabauIly OJaHKa OoT4YeTa.
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4.1lo naHHBIM OIBITA PACCUUTATH YJIEIBHOE CONMPOTUBIICHUE I'PYHTA,

Owm LEwMm:

MM 4, ’ 4,
In— Ig
dl dl

rae Ry — conporunenue, usmepennoe npudbopom M-416 M 1103);1, —
riryouHa 3a0uBKH TPYOBI, cM; d; — muameTp TpyOBbI, CM.

2. PacueTt 3a3eMuIsiionero ycTpoicTna.
1. 110 3HAYEHUIO P,y ONIPEACTUTE BUJ TPYHTA U 3HAUCHHUE KO dUIu-
€HTa Ce30HHOCTHU ¢ U3 Tabm. 1u 2.

Tabnuya 1
YaeabHoe cONpPOTHBJIEHHE TPYHTA
VaensHoe conporusienne, Omlem 10*
XapakTep rpyHTa npu BiaaxHoctu 10 — 20 %
K BCCY IMMOYBHI IJIs1 TPCABAPUTCIIBHBIX npeaci KoJIeOaHuit
pacueToB

[Tecoxk 7 4 -7
KamenuncTsiii rpyHT - 15-4
Cyriech 3 15-4
Jlec 2,5 1-3
YepHozem 2 0,09-5,3
CyrimHoK 1 04-15
['munaa 0,4 0,08 - 0,7
CanmoBas 3emMisd 0,4 0,2-0,6
Topd 0,2 0,1-0,3
Peynas Bona 0,5 0,1-0,8
Mopckas Boga 0,01 0,002 - 0,01
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Tabnuya 2

3HaYeHUs1 KIMMATHYEeCKUX KO3((PHIHMEHTOB B 3aBUCMMOCTH
OT BH/Ia TPYHTA U INIyOMHBI 32J107KeHUS 3a3eMJInTe el

I'my6una Kimumatndeckuit koaddunuent
Xapakrep rpyHra

3aj0kenus h, M 01 02 03
CyrimHoK 0,5-0,8 3,0 2,0 1,5
CyrnuHox 0,8-3,8 2,0 1,5 1,4
CanoBas 3emMiis 510 TJTyOUHBI 03 B 1.32 1.2
0,6M, HUKE — CJIOH TJIMHBI
['paBuii ¢ MPUMECHIO IJTMHBI, 02 1.8 1.2 1.1
HIDKE — IVIMHA
N3BecTHIK 0-2 2,5 1,51 1,2
['paBuii ¢ mpuMechio mecka 0-2 15 1,3 1,2
Topd 0-2 1,4 1,1 1,0
ITecok 0-2 2,4 1,56 1,2
I'mmua 0-2 2,4 1,36 1,2

[Ipumeuanue. BoiOupaercs 3HaueHHE: (1 — €CIIM U3MEPEHHUS COMPOTHUB-
JICHUSI TPYHTA BBIMOJIHSIMCH MPU OOJIBIION BIIAXKHOCTH TPYHTA; (o2 — €CIIA U3MeEpe-
HUS TPOU3BOJAMIIMCH IPU CPEIHEN BIAXKHOCTH; (03 — €CIM U3MEPEHUS OCYLIECTBIIS-
JIUCh TIPU CYXOM T'PYHTE.

2. Onpenenute 3HAYEHUE PACUYETHOTO YIEIBHOTO COMNPOTUBIICHUS
IPYHTA Ppacq; OM - CM, U3 BBIPAKEHHS Ppacy = Prsy P-

3. PaccuuTaiiTe COMpOTUBICHUE PACTEKAHUIO TOKA OJMHOYHOTO TPYO-
yaToro 3aszemiutens R,,, OM, 3a6utoro Ha HeKoTOpyro riayOuHy h oOT
MTOBEPXHOCTHU 3eMJIH, 0 hopMyJie

Rrp — ppact{ [Inz—l ;—I :t I j 0 366 pacu ( 1 ﬂ-'l'l j

2m | d 2 4 |

II€ Ppacy — PACUETHOE YJEIBHOE CONPOTHBIEHHE TpyHTa, OM -cm; | —
JUMHA TpYyOBI, cM; d — quameTp TpyOBsl, cM; t — pacCTOsIHUE OT MOBEPXHO-

1
CTH 3eMJIH JI0 CEPEIMHBI 3a3eMiInTeNs, cM; t = h+ EI .
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4. Onpenenure NPUOIMKEHHOE YUCIIO 3a3eMIIUTEIEH

N=Ry/ Ron,

rne R, — momycTmMoe COmpOTHBIIEHHE 3aIUTHOTO 3a3eMiieHus, OM
(s mHanpsoxernst 380B R, = 4 Om). [lpu mosydeHUr HEIeJIoro Yuciia
OKPYTJIUTE €ro 3HaUeHUE B OOJIBIITYIO CTOPOHY.

5. [To mpubmmwkenHoMy unciy 3azemiuteneid u3 puc. 9, 10onpenenu-
Te KOO(QQUIUEHT UCIIONIL30BAHUS 3a3EMIIUTEIEH My,

nTp

0,9 A 1

08 1 S~ ﬂ 1
0.7 1 k <
0,6 + 2
05 + 1

0,4 p—t e — p— e — | ——
4 6 81012 14 16 18 20 22 24 26 48

Puc. 9. I'paduk mns onpenenenus kod(pQuImeHTa MCroIb30BaAHUS
Ny 3a3eMilUTeNIEd U3 TPYO (YroJKOB), pa3sMEILEHHBIX IO KOHTYDY,
0e3 ydyera BIUSHUS TOJIOCHI CBSI3H

Mo

09 F Hﬁﬁ“"‘
0,8 T \\ !

0,7 + \\ 3
0,6 4 2
0,5

0,4

1
[

S e, s s iy R e M S e wep e o
4 6 810 12 14 16 18 20 22 24 26 23

Puc. 10.'padux nns onpenenenus kodp@uirenTa ncnoib30BaHus
Nyp 3a3eMiuTeneil u3 Tpyo (yrojikoB), pa3MeLIEHHBIX B psij, 6e3 yue-

Ta BIMSHUS MOJOCHI CBSI3U
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6. Onpenenure 4UCIO 3a3€MIIMTENEH C YYETOM Ty, OKPYIJIMB €r0 B
OOJIBIIIYIO CTOPOHY:

—Rrp .
Rion Nip

n=

7.Onpenenute JJIWHY TOJOCH L, COeaUHSIONIEH 3a3eMIIMTENU, MO
dbopmynam:

L=1,0an
— IIPU PACTIIOI0KEHHUH 3a3€MJIMTENICH 110 KOHTYPY;
L=1,03(n-1)

— IIPU PaCIOJIOKESHUH 3a3EMIIMTEIICH B P, TJIE @ — PACCTOSTHAE MEXKITY
3a3€MIIUTEISAMH, CM, N — YUCIIO 3a3EMIIUTENEH.

8. Onpenenute coOnpoTuBiIeHUe mojockl R;, OM, ynoXeHHOM Ha 3a-
JaHHYIO TI1yOnHY N OT MOBEpXHOCTH 3EMIIH:

Ppac | 2L7 Ppac , 2L°
In~—-=0,366-" Ig” —,
2nL  bh

R]:

rne L — amuna monocst, cM; b — mupura nonockr, cm; h — rirybuna 3amo-
KEHUS, CM.
9. Onpenenute oOuiee CONMPOTUBICHUE 3a3EMIISIONIETO YCTPONCTBA

Ry6u» OM, 1o hopmyiie

Ry R
RNy + Rony

I%)6111 =

rae m, (n) — K03 PUIUEHT UCIIOIB30BAHUSI MOJIOCHI IPU PA3JTUYHBIX OT-

Homenusx a/l (ompenensercs u3 puc. 11, 12).
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T]Tp

4
0,6 +
0,5 T 3
0,4 4
0,31 %
0’2 ! + t + t ¥ 1 } } i -

6 8 10 12 14 16 18 20 22 24 26 28

IS

Puc. 11.T'padux nns onpenenenus kodduimenTa UCIOIb30BAHU 1|y
COCMHUTEIIEHOM MOJIOCHI B KOHTYpPE U3 TPYO (YrOJIKOB)

Mp

0,9 é

0,8 + \
0,7 + 3
0,6 + 2
0,5 4

0,4 R VR -

2 4 68 10 12 141618 20 n
Puc. 12.T'padux nnsa onpenenenus: kodpduiim-
€HTa HMCIIOJIb30BAHMSI 1), COCTUHUTEIBHON TOJI0-

Cbl B psiy TpyO (YroiKOB) K MarucTpaid 3a-
3eMJICHHS 3JIaHVSI

10.PacueTHple maHHBIE BHECUTE B TaONMIly OJaHKa OTYETa U HAYep-
THTE 3CKH3 3a3€MIISIIOIIETO YCTPOMCTBA.

KoHTposbHBIE BONIPOCHI

1. LenecooOpa3HO 1U NPUMEHEHHE 3aAIIUTHOIO 3a3€MJICHHS B CETIX C
U30JIMPOBAaHHON HEUTPAJIBIO M B KAKUX CIIydasix?

2. 3aBucuT 1M >PQPEKTUBHOCTH 3AIIMTHOTO 3a3€MJICHUS OT 3HAYEHHUS €ro
conpotusieHus? Eciu 3aBUCHT, TO KakuM 00pazom?

3. ILlenmecooOpa3Ho nM TPUMEHEHHE 3alUTHOTO 3a3eMJICHUSI B CETIX C
IIIyX03a3eMJICHHON HEUTPAJIbIO U IouemMy?
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4. llenecooOpa3Ho JM MPUMEHEHHUE 3aHYJEHUS B CETAX C IITyX03a3eMJICHHON
HEUTpaJbIo U MoYemy?

5. 3aBucur a1 3¢(HEeKTUBHOCTH 3aHYJCHHUS OT COMPOTUBIICHHS 00pa3yroIIecs
NETJIM KOPOTKOTO 3aMbIKaHus? Eciu 3aBUCUT, TO KakuM 00pa3om?

JlJabopaTtopHas paborta 3

NCCIEJOBAHUE DOPEKTUBHOCTH
SAIUTHOI'O 3ASEMJIEHUA U 3AHYJIEHUSA

[Henr paGoThi: oueHUTh 3GOEKTUBHOCTH 3aIIMTHOIO 3a3€MJICHUS H
3aHYJICHUS B JIEKTPOYCTAHOBKAX, MUTAIOIIMXCS OT CETH C 3a3€MJICHHOW HEUTPaJIbIO
HanpsbkeHueM 10 1 kB.

OCHOBHBIE TEOPETUUYECKUE TTOTOKEHUS U3JI0KEHBI B padoTe 2.

IMopsoK BbINOJTHEHUSA PA0OTHI

JlaGopaTopHBIA CTEHJ TPEACTaBIseT COOOM HACTOJBHYIO KOHCT-
PYKUHIO C BEPTUKAIBHOW NIEPEAHEN TTAHETBIO.

Ha nuneBoit maHenu creHja n3o0pakeHa MHEMOCXeMa UCClIeyeMoun
CUCTEMBI, KOTOpasi COJIEPKUT M300pakeHHE WCTOYHUKa MuTaHus, (as-
HBIX U 3aIUTHBIX MPOBOAHUKOB, DJIEKTPOMOTpEeOUTENCH U BBIKITIOYATE-
nei. Mapukanus Hanuuus (Pa3HbIX HANPSHKEHUM OCYIIECTBIISIETCS TPEMS
CBETOIMOAHBIMH MHAMKATOpAaMHU: JkeIThIM ((ha3za A), 3enenbiM (aza B) u
kpacHbIM (aza C).

Ha mose MHEMOCXEeMBI, pSIIOM ¢ H300paKEHUSIMU JIEMEHTOB MO/IEIIH-
pyeMoil ceTu, pa3MelieHbl KOMMYTAllMOHHBIE 3JIEMEHTHI C COOTBETCTBY-
IOMUMHU OyKBEHHO-ITU(POBBIMUA 0003HAYCHUSIMHU.

Nuaukanuss TOKOB M HaNpPsDKEHUM B MoOJEIUpyeMoil TpexdaszHoi
CETH, a TaKXKe€ H3MEPEHUE BPEMEHU CpadaThIBaHUSI aBTOMATHYECKOTO
BBIKJIIOYATEIIS «KOpIyca 2> OCYIIECTBISETCS BCTPOCHHBIMU LIU(GPOBBIMU
U3MEPUTEIIbHBIMH MPUOOPaMHU.

JlaGopaTopHBIi CTEH[ BKIIOYaeTCa Tpexda3sHbIM aBTOMaToM . [Ipwm
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TOM 3aroparoTcs HHAUKATOPHI, PACIOJIOXKEHHBIE PsAOM C (a3sHBIMU
MPOBOJIAMH.

JlabopaTopHbBIi CTEH UMEET TPU U3MEPUTEIbHBIX MPUOOpa: BOJBT-
METp, aMIEPMETP U MUJTUCEKYHIOMEp. BonbT™METp BKIIFOUAETCS B U3MeE-
puTenbHbIe 1enu yepe3 rue3ga X1 — X15, yctaHoBIIEHHBIE B COOTBETCT-
BYIOIIIUX TOYKAX CXEMBbI, C TOMOIIbIO THOKUX MPOBOJAHUKOB. BKimtoueHue
aMIlepMeTpa B LIENb OCYIIECTBIAECTCS C MOMOIIBIO MEPEKIoYaTeNs], Ha-
xojsuierocs: noa uHAuKatopoM. [Ipu moakiItOUeHUM aMIepMmeTpa 3aro-
paercsi COOTBETCTBYIOIIMM CBETOAMOJ, YKAa3bIBAIOIIMN HAa MECTO MOJ-
kiroueHud. I[lonoxenune «OTKJI» o3Hauaer OTCYTCTBHE aMIlEpMETpa B
Hernsix creHaa. B nonoxennun Al nusmepsercs TOK KOPOTKOTO 3aMbIKaHUS,
B TIOJIOKEHUU A2 — TOK, CTEKAIOIIUNA ¢ 3a3eMIIMTENS Kopityca 2, B MOJIO-
KeHUU A3 — TOK 3aMbIKaHMs Ha 3€MIII0 4Yepe3 MOBTOPHOE 3a3eMIICHUE
PE-tipoBOiHUKA.

HccnenoBanue 3alIUTHOTO 3a3eMJICHHS JJICKTPUYECKOM CEeTH
C U30JIMPOBAHHOM HEUTPAJIbIO

CoOpaTh 3JEKTPUYECKYIO IIeNb C H30JUPOBAHHOW HEUTpalibio (Sy —
Pa30MKHYT, TYMOJIEp B HIDKHEM ITOJIOKeHUN). [lanee:

— 3a3eMJIMTh KOPIYC OJJEKTPONPUEMHUKA 2, COCIUHSSA €ro mepe-
MBIYKOH ¢ R;;

— YCTaHOBUTH TMOCJIEIOBAaTEIbHO COMPOTUBJICHUE u3oiaAuu R,z =
= Rgr = Reg = Rye = 20; 10; 5; xOwm;

—3aMKHYTh BBIKJIIOUATENIb S, MMHUTHPOBATH 3aMblkaHue (a3l Ha
KOPITyC 3JICKTPOIPUEMHHUKA 2, 3aMbIKast 3, (CBETOAMOBI HA KHOIIKAX S
U Sc3o CBETATCA);

— CHATH TOKa3aHUs C aMIiepMeTpa A, H3MEPSIONIETO AICKTPUICCKUM
TOK 3aMbIKaHUS B 1enu «apueMHuK (O11) 2 —ammepmerp A; — cOpOTHB-
JIEHUE 3alUTHOIO 3a3eMJeHUs Rgyy — CONPOTUBIICHUE U30JISIIUU TTPOBO-
0B OTHOCUTENBbHO 3eMit R,z = R = Ryz —oBpexaennas daza B»;

— 3aHECTHU Pe3yJIbTaThl U3MEPEHU B Ta0. 1.

[Tocne xax10ro U3MepeHus: HEOOXOIMMO MTPOBECTH COPOC MOKA3AHUM
npuOOPOB HaXkaTheM KHOMKU «COpoc».

Ha crenne Tox ¢uxcupyercs yepes 3azemuutenab. OnpeaeauTs mo-
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TEHLHAJI TIPUKOCHOBEHUSI U TOK, MPOXOISIINN Yepe3 4ellOBeKa, MPUHSB
CONPOTUBJIEHUE 3a3eMiinTelisd paBHbIM 4 OM 1 uenoBeka — 10000m.

HUccaenoBanue 3QpPeKTUBHOCTH 3aLUTHOIO 3aHYJICHUS
B JJICKTPUYECKOM CEeTH C I1yX03a3eMJICHHOM HEUTPAJIbIO

CoOpaTh DIIEKTPUIECKYIO CETh ¢ ITyX03a3eMIICHHOM HelTpanpio (Sy —
3aMKHYT, TyMOJIEp B BEpXHEM IoI0eHun). Janee:

— COCIMHUTH KOPIYC 3JIEKTPONPUEMHHUKA 2 C HYJIEBBIM 3alIUTHBIM
npoBogaukoM PE (coemunuts poBogHUK X, ¢ Xpp));

— 3aMKHYTh BBIKJIFOYATENh S, HMUTHPOBATh 3aMblkaHue (a3bl B Ha
KOPIIYC JIEKTPOIPHEMHHMKA 2, 3aMbIKast S U S¢sp (CBETOAMO/IbI HA KHOII-
KaxX S u S¢sp CBETATCH);

— U3MEHHUTH COINPOTHUBJICHUE HYJICBOTO 3alIUTHOTO MPOBOJHUKA Rpg
nepexmouareneM Szpr = 0,5; 0,2; 0,10M u nepexoaHoe CONPOTUBIICHHE
Rueps IMUTHPYIOIIETO COCIMHEHUE KOPITyca dyleKTponpueMHuka 2 ¢ PE-
IIPOBOJIHUKOM, TlepekitodaresieM Sgapp = 0,5; 0,1; Owm;

— CHSAITh TMOKa3aHus ¢ ammnepmeTrpa Al, u3mepsiomero Tok KOPOTKOTro
3aMBIKaHHUA B 1ienu «paza — Kopnyc — Ry, — Rpgp — mrymoBas Touka wnc-
TOYHHUKA DJCKTPONHUTAHUA» (B TpPaKTHUKE SKCIUTyaTalldd Ha3bIBacMas
«rretis (aza — IIYMOBOM 3alIUTHBIA POBOJIHHUK);

— 10 DJIEKTPOHHOMY CEKYHI0Mepy 3adukcupoBath Bpems 1 (Mc) OT-
KITIIoUeHusT S (cpabaTbIBaHKE 3aIIUTHOTO 3aHYJICHUS);

— M3MeHsAA 3HaueHus Ry, U Rpgap, IPOBECTH U3MEPEHUE, 3aHOCA TIOKa-
3aHuA |z u T B Tabn. 3.

Tabnuya 3
erep = O;SOM Rnepz O,lOM Rr[ep: 0)0)Y
RPEZ’ OM Ila A T1 MC Il, A T, MC Il, A T, MC

4. Tlo naHHBIM BapHaHTa, BBIJIAHHOTO MpEIojiaBaTeeM, MTPOU3BECTH
pacueT 3allMTHOTO 3a3emiieHus. VICXomHbIe MaHHBIE BapUAHTOB MPHUBE-
JICHBI B Ta0I. 4.
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Tabnuya 4

Bi;l\:;l;a Ont - f 1\’4 1d [, cm D,ecm | a,¢cm b, cm h, cMm 0)

1 4,5 180 6 360 6 70 | o1

2 1,5 200 5 400 5 60 | o

3 1,1 220 6 220 4 50 | o3

4 0,8 230 5 460 5 60 | o4

5 0,4 250 4 500 6 50 | o5
[IpuMedaHnue. p — yaelabHOE CONMPOTUBJIEHHE TpyHTa, OM cM; | — muuHa

OJIMHOYHOTO 3a3emunteis (TpyObl), cM; d — nuaMeTp TpyObl, CM; @& — PaCCTOSTHHUE
MEXIy 3a3¢MIIMTEISAMH, cM; b — mupuHa mojaockl, MM; N — riIyOMHA 3a3eMJICHUS,
CM; () — KIIMMAaTUYECKU KOIPPHUITIEHT.

JlomycTUMO€E CONPOTHUBJICHHUE 3aIlIUTHOTO 3a3€MJICHUS JJIsI BCEX BapH-
aHTOB cocTaBisieT R, = 4 OMm.
Pacctositnue T, cM, OT TIOBEPXHOCTH 3€MJIH IO CEPEIUHBI 3a3EMITATEIIS
t BeIUuCIuTh 110 hopMyJie

T=

h+1/2.

dopmyIibl ISl pacyeTa 3a3eMIIMTENS JJaHbl B padoTe 2.
Pe3ynbTarhl pacyeToB 3aHECTH B Ta0II. 5.

Tabnuya 5

OOmee Xa- | Yucno | Kmuma- | Yaensnoe | Inuna |  Conpo- Koaddu-
COIIPO- | pakTep | 3a- | THYECKHH | compo- 1O- | THUBJEHHE | LIMEHT 3K-
TUBJICHUE | TPyHTa | 3eM- | K03(pdu- | THUBJIEHUE | JIOCHI | IOJIOCHl | paHUpPOBa-
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[To pe3ynbTaTaM pacyeTbiX JaHHBIX HAPUCOBATH ACKU3 3a3EMJISFOLIETO
yCTpOMCTBA B 00OCHOBATh €ro KOH(UTYpAIUIO U THIT. TPYIIIOBOH (TropH-
30HTAJILHBIA ¥ BEPTHKAIBHBIC 3a3¢MIIUTEIIH, PACTIOJIO0KEHHBIC B PSIT) WITH
KOHTYPHBIN BBIHOCHOM.

KoHTposbHBIE BONPOCHI

1. Yro Ha3bIBaeTCS 3aIUTHBIM 3a3€MJICHUEM ?

2. Ykaxxkute 00J1acTh MPUMEHEHHUS 3aIIUTHOTO 3a3EMJICHUS ?

3. O0BsACHUTE IPUHITUT ICUCTBUS 3aIUTHOTO 3a3EMIICHHS.

4. Yto Ha3BIBACTCS 3alTUTHBIM 3aHYJICHUEM ?

5. Ykaxkurte 00J1acTh MPUMEHEHHUS 3allIUTHOTO 3aHYJICHUS.

6. Ha yem ocHOBaH NpUHIKUII AEHCTBUS 3aIIUTHOTO 3aHYJICHUS ?

7. YKaKXATE MPUHIUTTHATBHYIO Pa3HUILy MEXKY 3allUTHBIM 3a3eMJICHUEM U 3a-
HYJICHUEM.

8. Uto mpencraBisieT cobol KIMMaTHYeCKUud KOAd(POIUIIMEHT CE30HHOCTU TMpHU
pacyeTe 3a3eMIIAIONIEro yCTpoicTBa?

9.Yemy paBHO MpeaeiabHO JOMYCTUMOE 3HAYEHHUE COMPOTUBIICHUS 3a3EMJISIO-
mero ycrpoiictra npu HanpspkeHusx 380B u 6 kB?

10. B kakux ciaydasx 1eaecoo0pa3Ho BITIOIHSATH 3aIIUTHOE 3a3€MJICHUE B PSIJI,
a B KaKuX —I10 KOHTYpPY?

11.Kak u3MeHsieTcsi COMPOTUBIIEHUE 3a3€MIISIIOIIETO YCTPOMCTBA MPU U3MEHE-
HUU BJIQXKHOCTU TPyHTA?

12.KakoBo Bpemsi cpabaThIBaHHS OTKJIIOYAIONIUX ABTOMATOB, MPEIOXPAHUTE-
Jeil B YCTPOMCTBAX 3aIIMTHOTO 3aHYJICHUS ?

13. Ot yero 3aBUCHUT 3P(HEKTUBHOCTH pabOTHI 3aIIUTHOTO 3a3EMJICHHUS ?

14.B kakux ciydasix 0€30MacHOCTb YeJIOBEKa HE MOTYT 00ECIIEUUTh HU 3alllUT-
HOE 3a3eMJICHUE, HU 3alIUTHOE 3aHyJICHHUE?

JlabopatopHas paboTra 4

NU3MEPEHUE YPOBHS DJIEKTPOMAT'HUTHOI'O 11OJIA,
CO3JABAEMOI'O CBY-IIEYbBIO

[fenu pa®GoOTH: O3HAKOMUTHCSA C XapPAKTEPUCTUKAMHU SJIEKTPOMArHUTHOTO
U3JTy4YEeHHs], HOPMAaTUBHBIMH TPEeOOBAaHUSAMH K 3JIEKTPOMAarHUTHOMY H3JIyUYEHUIO;
IIPOBECTH M3MEPEHUS JIEKTpOMarHuTHoro uanydeHuss CBY-nuanasoHa B 3aBUCH-
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MOCTHU OT PACCTOSIHUSI O UCTOYHUKA U OIEHUTH 3 (HEeKTUBHOCTH 3amuThl oT CBY-
W3JIyYEHUs C IOMOIIBIO YKPAHOB.

1. YcaoBus npoBegeHusi padoTbl

Crenn ans npoBeneHus msMepenuin ypoBHs CBU-uznydenus cojuep-
KUT. MUKPOBOJIHOBYIO IT€Yh — UICTOYHHK W3JTyUeHUs (4acToTa U3ITYUCHHUS
2450MTI'1, makcuMainbHas BbixogHas Momuocth 800BT); koopauHaTHOES
YCTPOMCTBO, IMO3BOJSIIOIIEE PETUCTPUPOBATH IEPEMEIICHUE JaT4HKa
CBY-curnana (coaep:kuT moyryBojHOBoM BuOparop u CBU-guon) B npo-
crpancTBe; n3meputesb CBU-curnana (MummBonsT™Merp B3—38). Koop-
JIMHATHOE YCTPOMCTBO BBIMOJHEHO B BUJE IUIAHIIETA, HA KOTOPHIM HaHe-
CeHa KoopaHnHaTHas ceTka. B kaduecTBe Harpy3ku B CBU-nieun ucnomns3y-
€TCsl OTHEYNOpHbIM Kupnud. Ha crosennniie nMeroTcs THe31a Juisl ycra-
HOBKM CMEHHBIX 3allIUTHBIX SKPAHOB, BHIIOJHEHHBIX U3 CIEIYIONIUX Ma-
TEepUaJIOB. CETKa M3 OIMHKOBAHHOU cTanu ¢ suerikamu 50 MM; ceTka u3
OIIMHKOBAHHOM cTajlH C¢ sgueiikamMu 10 MM, JUCT aJlfOMHHUEBBLIN, IOJIU-
CTUPOJI; pE3UHA.

[Tpu BeIMOTHEHUH T1a0OPATOPHOU pabOTHI TOJAKHBI COOII0IATHCS Clie-
nytoiue TpedboBaHus 6€30MacHOCTH.

1.K pabote n0omycKarTCs CTYI€HThI, 03HAKOMJICHHBIE C YCTPONCTBOM
1a00paTOPHOTO CTEHJA, MPUHIUMIIOM JIEUCTBUS U MEpaMHu 0€30MacCHOCTU
IIPU IPOBEACHUN U3MEPEHUM.

2.3anpemaercst paboTaTh ¢ OTKphITON ABepueit CBU-neun.

3.3ampeniaeTcsi caMOCTOSITEILHO PETyJIUpPOBaTh, PEMOHTUPOBAThH Ta-
HEJb YNPaBJICHUS, ABEPh WM KaKue-11u00 Jpyrue 4acTu Mevu.

4.CBY-neus nomkHa OBITH 3a3eMJICHA (3aHYJICHA).

5.He nomyckaeTcs BkiIroueHUE B paboTa rmeun 6€3 Harpy3KH.

6.CBUY-neus npenHa3Hay€Ha TOJIBKO JIJIS MPOBEICHUS J1abopaTOpHOI
paboTHI.

2. ITopsiioK BBINOJHEHUS PA0OTHI

1. BkioyeHue MHUKPOBOJIHOBOI MeYH.

Jlist BIOOpa HEOOXOAMMOM MOITHOCTH CIIEIyET YCTaHOBUThH PYUKY
yIpaBJICHUS MOIIHOCTH TeuHn (HaXOIUTCS HA JIMIICBON IMaHEIW TICUH
crpaBa BBEPXY) Ha 3aJJaHHOM ypoBHE. Jlanee ciieyeT yCTaHOBHTD BpeMs
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ee paboTHI C MOMOIIBIO PYYKHU TaliMepa (HaXOAWTCS Ha JIUICBOW MaHEH
IeYM CIpaBa I0J] PYYKOW ympaBiieHHs MOIIHOCTH). C ee MOMOIIbIO
MOJKHO YCTaHOBHUTH Bpems pabotel CBY-nieun no 35 mun (pexomenmye-
Moe Bpems m3mepenuid 10 10 muH). Ilocne ycranoBku Bpemenn CBU-
neyb BKJIIOYAETCS aBTOMaTudecku. llocie okoH4YaHUs BpeMEHH PabOThI
neyb BBIKJIIOYAETCS aBTOMaTu4Yecku. Eciu Bo BpeMsi u3MepeHuit Heooxo-
IUMO OCcTaHOBUTH paboty CBY-neuu, cieayer nepeBecTu pydyky TaiMe-
pa B HYJIEBOE MOJIOKEHHUE.

2. U3mepenne ypoBuss CBY-uszinydenunii B 3aBUCHMOCTH OT pac-
CTOSIHMS /10 NICTOYHHKA.

YcranoButh anteHHy CBY-curnana Ha TpeOyeMyro 3aJjaHUE€M OTMET-
Ky o ocu Y ¥ 1o ocu X KOOPJIMHATHOM CETKH, a TAKKE Ha 3aJaHHYIO
BbIcOTY Z. Bkimtounts CBY-nieub ¥ mpoBECTH MO0 MUJLIMBOJIBTMETPY HeE-
CKOJIbKO mM3MepeHuid ypoBHs CBY-uznydeHus, u3MEHSAS PacCTOSAHUE OT
€YU O AHTEHHBI COTJIACHO BAPHAHTY 3a/IaHUS.

3. U3MepeHue CBOMCTB 3alIIUTHBIX IKPAHOB.

[TomecTUTh aHTEHHY Ha YKa3aHHOM B 33JIaHUH PACCTOSTHUM TJIABHOU
ocu or CBY-neuun. 3adukcupoBaTh MokazaHusi BojabTMETpa. Jlanee mo-
OYEpPETHO YCTAHOBUTH 3AIIMTHBIE 3KpaHbl, U3MEPUTh ypoBeHb CBY-u3-
JTy4eHUS.

4. N3mepeHue ypPOBHSI IJIEKTPOMATHUTHOIO H3JIyYEeHHUH OT MO-
OMWIBHOIO TeJiepoHa.

[ToMecTuTh MOOWJIbHBIN TeNedOH HA PACCTOSIHUU MPUOIU3UTEIBHO
1 cM OT aHTEHHBI U U3MEPUTH YPOBEHb U3IIYYEHHS C TMOMOUIIBIO MUJLIN-
BOJIETMETPA.

DKcrepUMEHTANIbHBIE JaHHbIE M0 MyHKTaM 1 — 4 3aHECTH B IPOTOKOJI
U MIPOBECTH UX 00paboTKy. JlJisi mepecuera nmokazaHuii BoibT™MeTpa B3—
38 cremyeT UCMmob30BaTh COOTHOIIICHUE

1 MB = 0,0035B1/Mm°.

Hns pacuera 3Q(PEKTUBHOCTH IKPAHUPOBAHUS CIEAYET MPUMEHSTH
COOTHOIIICHUE
Yo

]
U

2

L =20lg
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rae L m3mepsercs B 1b; Ug — mokazanus MIJTMBOJIBTMETpA O€3 DKpaHa,
U, —rmoka3zaHus MHUJUIMBOJBTMETPA SKPAHOM.

Ha ocHOBaHMM TOJIyYCHHBIX 3HAUYEHUU IJIOTHOCTH IMOTOKA JHEPTUU
paccuuTaTh BpeMs 0€30MMacHOro MpeObIBaHUS HA PA3IMYHBIX PACCTOSHU-
sax oT CBU-nieun (T = 2 /TITID,,,,, 49), a Takxke paccrossaue oT CBY-neun,
Ha KOTOpOM oOecreunBaeTcs Oe3omacHas paboTa B TedeHHE paboyero
a1 (8 4) 0e3 mpUMEHEHHs 3alUTHBIX cpeiacTB. OmpeneiauTh BpeMs
0€30I1acHOTO MOJb30BaHUsI MOOWJIbHBIM TenedoHoMm. Takxke mpoBecTH
CpPaBHUTEIBHBIN aHATIN3 3aIIUTHBIX CBOMCTB UCCIIEAYEMbIX MaTEpPHAJIOB.

BapuaHTsl 3aaHui

Pacmionoxxenue Paccrosguue
Pacnionoxxenue | Pacnonoxkenue
Homep | MomHOCTh, | aHTEHHBI 11O AHTEHHBI
AHTEHHBI AHTEHHBI 110
BApUAHTA Bt ocHu X, OT dKpa-
1o ocu Y, cM ocu Z, cM
cM HOB, CM
5, 10, 20, 25,
1 800 30. 40, 50 0 15 5
5, 10, 15, 20,
2 700 30, 40, 55 +20 20 5
5, 10, 15, 20,
3 600 30. 40, 50 - 20 15 4
5, 10, 20, 25,
4 800 30, 40, 50 +10 15 3
5, 10, 15, 20,
5 700 25. 35, 45 - 10 20 3

[Ipumeuvanue. 3HaK «+» (UIOC) O3HAYACT CMEIIEHWE aHTEHHBI 1O ochu Y
BIIPaBO, 3HAK «—» (MHUHYC) — cMelleHne BiaeBo. [Ipu u3MepeHnn CBONCTB 3alIUTHBIX
HKpAHOB aHTEHHA yCTaHABJIMBAETCS HA BBICOTE, YKa3aHHOU B MyHKTe «Pacmoiioxe-
HHE II0 OCH Z».

KoHTposbHBIE BONPOCHI

1. C nomomuipl0 Kakux XapaKTEpUCTUK ONMUCBIBaeTcs 3ieKTpoMarHuTHoe CBY-
U3JIy4eHue?

2. OTyero 3aBUCHT CTENEHb BO3/eCTBUS 3eKTpoMarHuTHOro CBU-uznyuenus?

3. KakoBbl 0cOOEHHOCTH BO3AEHUCTBUSA 3JeKTpoMarHuTHOTO CBUY-m3nmydenus
IIPU [IOPOT€ BHIIIE TEIIOBOTO?
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4.Ha xakue CUCTeMbl OpraHu3Ma 4YeJIOBeKa BO3JEHCTBYET U3JIyYeHHE MPHU II0-
pore HuXe TeTIoBOTr0? KakoBbl pe3yabTaThl 3TOTO BO3EHCTBUS ?

5. B xakux HOpMATUBHBIX JOKYMEHTAX MPHUBEIEHBI JOIMYCTUMbIC YPOBHU AJICK-
TPOMATHUTHBIX U3TYYCHUI?

6. Ot yero 3aBUCHUT JOMYCTUMBIM YpOBEHb 3JieKTpoMarHuTHOro CBY-mu3myue-
nua? KakoBa ero BenmunHa?

7. OT yero 3aBUCHUT yPOBEHb U3ITyUeHHs HAa pabouem MecTe?

8. Kakue umeroTcs 3anuTHbIe MEPhl OT BO3JICUCTBUS JIEKTPOMArHUTHBIX U3JTY-
YEeHUI?

9. Yto Takoe 3atyxanue B 3 1b7?

10. Kakue ObIBarOT 3alIMTHBIC SKPaHBI 110 MPUHIIUIY TCHUCTBUS?

11.KakoBbl TpeOOBaHUS K 3aIUTHBIM dKpaHAM OTPAKAIOIIETO THUIIA, BBITIOJ-
HEHHBIM B BUJIE CETKH?

12. KakoBbl 0COOEHHOCTH IKCIUTyaTaIllM MOOMIIBHBIX Tes1e(OHOB?
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