VK 621.316.9.064.2
JABOPATOPHBIV CTEH/ JJISI UCCJIEAOBAHUS OJJHOPA3ZHOI'O Y30

Caenko C.A., cryaentka; bepmanckuii U.A., jou., 1.T.H.
(I'BY3 «Jloneyxuii HaUUOHANIbHBLI MEXHUYeCKUll YyHueepcumem», 2. Jloneyk, Ykpauna)

Pa3Butre oOmiecTBa HEMBICIMMO 0€3 TEXHMUYECKOTO Iporpecca U COBEPIICHCTBOBAHHS
MIPOU3BOJICTBEHHOU c(hephl. ITO, B CBOIO 0UYEpe/h, O0YCIOBIUBAET HEOOXOAMMOCTh O0ECTICUeHUS
0€30MacHbIX YCIOBHIl Ha IMPOU3BOJCTBE C BBICOKON CTENEHbIO HANIEKHOCTH, U C TOAAMH 3Ta
npobiema cTaHoBUTCA Bce octpee. LlInpokoe Hcmob30BaHle JIEKTPOIHEPTUN BO BCEX O0JIACTSIX
NeSITeIbHOCTH YeJIOBeKa, HEYKJIOHHBIN POCT SHEPrOBOOPYKEHHOCTH TPpyJa, OOJIBIIOE KOJIUYECTBO
ANEKTPONPUOOPOB B OBITY M HA MPOU3BOJCTBE MOBIEKIN 3a COOOW IMOBBIINIEHHYIO OMACHOCTH
MOPaXCHUS YeIOBEKa IJIEKTPUUECKUM TOKOM.

DJNEeKTPUYECKU TOK HE UMeeT Kakux-TM00 (PU3MUecKHMX NPU3HAKOB WJIM CBOMCTB, IO
KOTOPBIM YEJIOBEK MOT OBl €ro OIIyIIaTh OpraHaMH YyBCTB 10 MOMEHTa KOHTAKTa, YTO yCyTyoseT
€r0 ONAaCHOCTH ISl YEJIOBEKA.

CrnenoBatenbHO, paboTy MO MPEAYNPEKACHHUIO dIIEKTPOTPaBMaTH3Ma CIIEyeT BECTU MyTEM
U3Y4YEHHsI CBOMCTB M B3aMMOCBSI3M BCEX DJIEMEHTOB CHCTEMBI «YEJIOBEK — 3JIEKTPOYCTAHOBKA —
cpema» C Yy4eToM UX BEPOSTHOCTHOTO XapakTepa U CO3JaHUS KOMIUJIEKCA 3alllUTHBIX
MEpPOIPHUITHH.

[Tockonbky peanbHOE 3HAYEHHE COMPOTHBIICHUS Tejla YeJIOBEKa SBISETCS BETUYMHON
JOCTaTOYHO HEONPEACICHHOM M 3aBHCALICH OT MHOTUX (PAKTOpOB, JUIsI pPACUETHOH OLIEHKU
OIACHOCTH 3JIEKTPOIOPAKEHHSI B DJIEKTPOYCTAHOBKE MPUHATO MCIIOIb30BATh B KAYECTBE KPUTEPHS
OIIACHOCTH TOK Y€pE3 TEJIO YEIOBEKA, a HE HANPSIKEHUE, IPUIIOKEHHOE K HEMY.

HccnenoBarensMu ObUIO YCTaHOBIIEHO, YTO PE3YJbTAT BO3ACHCTBUS AJIEKTPUUYECKOTO TOKA
Ha OpPraHM3M YE€JIOBEKAa 3aBUCUT HE TOJBKO OT 3HAUYEHHUS TOKA, HO U OT MPOJOJDKUTEIBHOCTH €r0
MPOTEKAaHUs, TPUIIOKEHHOTO HANpPSDKEHUs, IMyTH TOKa 4Yepe3 Teo 4YelloBeKa, YacTOThl TOKa,
¢dbopmbl KpUBO, K03 (uIMeHTa MyabCcalvii U, B MEHbIIEH Mepe, OT WHAMBHUIYAIbHBIX KauecTB
YeJI0BEKa, M IPYTrux (hakTOpOB.

ConpoTHBIIEHHE KOKU BO BIQ)KHOM COCTOSIHUU KpaiiHe Mano. IIpu onpeneneHuu yciaoBuid
AJIEKTPOOE30MMacCHOCTH B ayekTpoycraHoBke cormacHo I'OCT 12.1.038-82[1], 3a pacuetHOe
3HAUEHHUE CONIPOTUBIIEHMS Tena uenoBeka npuHumaercs 1000 OM npu npuinokeHHOM HanpsKEHUN
50 B u 6000 Om mipu 36 B.

W3BeCcTHO, UTO CONPOTUBIIEHUE BHYTPEHHUX OpraHoB uenoBeka He npesbimaet 500..600 Om.

Pe3ynbTarhl Hay4yHBIX HCCIEIOBAaHMM BO3ACUCTBUS SJEKTPUUECKOrO TOKAa Ha YeEJIOBEKa
U3JIOKEHBl B MHOTOYHCIIEHHBIX MYOJIMKAIMAX M TOCITYXKWIN 0a30d JAis CyIIECTBYIOLIUX
CTaHJIapTOB.

Ocoboro BHHMMaHHUS 3aCIYKMBAIOT Ppe3yJNbTaThl (YHJAaMEHTAIbHBIX HCCIICIOBAHHM,
BBITTOJIHEHHBIX B 1940 — 1950 rr. B KanudopHuiickoM yHHUBEpCUTETE aMEPUKAHCKUM YYCHBIM
Yapabs3om [Jansuuinom.

[Ipodpeccop Y. Hamprmur mpoBen Ha OonbIIOW Tpynme JA0OPOBOJIBIIEB  CEPUIO
OKCIIEPUMEHTOB 110  ONPEIEIICHUI0  AJIEKTPUYECKUX  IapaMeTpoB Tejla 4YeJloBeKa U
(U3HOIOTUYECKOTO BO3CHCTBHS DJICKTPUUECKOTO TOKA Ha yesoBeka[2].

Pe3ynbrathl ero vucciaeno0BaHnl CYMTAIOTCS KIIACCUYECKMMU U HE ITOTEPSIIM CBOEr0 3HAYCHUS
710 HACTOSILEr0 BPEMEHH.

Ha pucynke | rpaduuecku npencraBieHa 001acTh MpeneNbHO JOMYCTUMBIX 3HAUEHUH TOKa
U JUINTEJIBHOCTU €ro IMPOTEKaHUs 4epe3 4YesoBeKa, ¢ BEPOSTHOCTBIO 99,5% He BBI3BIBAIOIIMX
¢ubpmsimio cepana (A — 0061acTb HEAOMYCTUMBIX 3HAYCHUH ).
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Pucynox 1 — I'paduaeckas nHTEpIIpeTaIUs 3aBUCUMOCTH MPEETBHO TOIMyCTHMOTO
HeubpmwLIsIIIMOHHOTO (99,5%) TOKA OT ATUTENBHOCTH €T0 MPOTEKAHUS Yepe3 TEIO YeTOBEeKa
(A — o6nacTb HETONYCTUMBIX 3HAYCHUI )

[To Janprunny rpaHuna objacTtedl AOMYCTHMMBIX W HEAOMYCTHMBIX 3HAYCHHUH TOKa yepes
YEJIOBEKA U JJIUTEIIBHOCTH €r0 MPOTEKAHUS ONPEICIIAETCS BRIPAXKCHUEM:
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rae | — npenenbHO TOMYyCTUMBIN TOK Yepe3 YelloBeKa, MA;

T — nUTEeNbHOCTH MPOTEKAHMS TOKA Yepe3 TEJIO YeJI0BEKa,C.

Jannoe Boipaxkenue Y. JlanpLWIIT CUUTAN CHOpPaBEAJIMBBIM JIUIIbL JJIi MHTEpBajia BPEMEHU
0,03..3,0 ¢ m gy ToxoB oT 40 MA.

Ycranosnennsie ['OCT 12.1.038-82[1] momycTuMble 3HAYCHUS TOKA M JUIUTEILHOCTH €TO
MPOTEKAaHUS Yepe3 TeJI0 YeJI0BeKa MPUMEPHO COOTBETCTBYIOT BhIpaskeHuto Y. lanbuuna.

JlaHHBI cTaHAApT YCTAaHABIMBACT MPEACIbHO JOMYCTUMBbIE 3HAYEHUS HaANpPSHKEHHUM
MPUKOCHOBEHHMS M TOKOB JIJIS IyTEH TOKA OT OJTHOM PYKHU K APYrOMl M OT pyKH K HOTaM.

[Topaxenne uyenoBeka MPOUCXOAUT IMPH COBMAICHUHU ABYX (aKTOPOB: BEPOSTHOCTH TOTO,
YTO MPHU IPUKOCHOBEHUH K 3JIEKTPOYCTAaHOBKE YEJIOBEK MOMAET MO/ 3JIEKTPUUECKOE HaMPsLKEHNE
¥ BEPOSITHOCTH TOTO, YTO KOJIMYECTBO DIIEKTPUIECTBA (T.€. TOK U JUIUTEIHHOCTh €r0 MPOTEKaHUS),
MpOXoJsliee Yyepes TeI0 YeIOBeKa, MPEBBICUT JIOMYCTUMOE 3HAUCHUE.

3anTHOe OTKIHOYeHHEe cornacHo kinaccupukanuu nmo 'OCT P MDK 61140-2000(3]
OTHOCHUTCSI K KaTE€ropuu Mep 3aluThl «3alluTa C TMOMOIIbI0 aBTOMAaTHYECKOIO OTKIIOYEHUS
WCTOYHMKA TMHUTAHMS» M OCYIIECTBIISICT 3alllUTy YeEJIOBEKa OT TMOPAXKEHUS B  YCIOBUSIX
HEUCIIPABHOCTH AJIEKTPOYCTAHOBKHU — MOBPEXKACHUN WU MTPOOOE U30JISALUU ANEKTPOYCTAHOBKHU Ha
KOpIycC.

B nacrosimee Bpemsi 3alIUTHOE OTKJIIOYEHHE SIBISIETCS OJHUM U3 Haunbosee 3(hPeKTUBHBIX
AIEKTPO3AIIUTHBIX CPEJICTB.

YCTpOHCTBO 3alIUTHOTO OTKIIIOUEHUS — COBPEMEHHOE, BBICOKO3(D(PEKTUBHOE, BO MHOTUX
ciydasx 0e3aIbTepHATHBHOE CPEJCTBO 3aIUTHI YEIOBEKA OT MOPAKEHUS AIEKTPUUECKUM TOKOM.
V30 Takke OCyIIECTBISET 3AMUTY JIEKTPOYCTAHOBOK OT BO3TOPAHUM M MOKAPOB, BOZHUKAIOIIUX
BCJICJICTBUE MTPOTEKAHUS TOKOB YTEUKH.



B ocHoBe neHCTBUS 3alIUTHOIO OTKJIIOYEHHUS, KaK 3JEKTPO3ALIUMTHOIO CPENCTBA, JIEKUT
MPUHLIMIT OTPAHUYEHUS (32 cUeT OBICTPOro OTKIIOUEHHUS) MPOJOJKUTEIBHOCTH MMPOTEKAHUS TOKa
gyepe3 TeJ0 4YeJOBEKa IpU CIy4yallHOM HENpeJHAMEPEHHOM IPUKOCHOBEHMHM K TOKOBEIYLIUM
4acTAM 3JIEKTPOYCTAaHOBOK (IIPSMOM MPUKOCHOBEHUH) WM MPHU MPUKOCHOBEHUHU K MPOBOASIIUM
HETOKOBEAYIIUM 3JIEMEHTaM OOOpYJOBaHUS, OKA3aBIIMMCS IO/ OINACHBIM IOTEHLIUAIOM MpU
MOBPEXKIACHUH U300 (KOCBEHHOM NMPUKOCHOBEHUN).

W3 Bcex WM3BECTHBIX JJIEKTPO3AIIUTHBIX cpeactB Y30 sABIsAeTCS €IUHCTBEHHBIM,
o0ecreunBaIIUM 3alIUTy YeJIOBeKa OT MOPAKEHUH DSJIEKTPUUYECKUM TOKOM MpH MPSIMOM
MIPUKOCHOBEHHMH K OJHOM U3 TOKOBEAYIIMX YaCTEM.

Jpyrum He MeHee BaXHBIM CBOMCTBOM Y30 SBIAETCS €ro CIOCOOHOCTHh OCYIIECTBIIATH
32Ty OT BO3TOpAaHMM M TOXKApOB, BO3HMKAIOIIMX HAa OOBEKTAaX BCIEICTBHE BO3MOXKHBIX
MOBPEXKICHUM U300, HEUCITPABHOCTEHN 3JIEKTPOIIPOBOIKU U DJIEKTPOOOOPYAOBAHHUS.

Pesynprarom MmacmrabHoro BHeapeHus Y30 SBHUIOCHE OTMEYEHHOE O(HIMAIBHON
CTaTHUCTUKOM BO BCEX CTpaHax pe3Koe, Ha TOpSAOK U Ooyiee CHIKEHUE TpaBMaTu3Ma. B
HACTOAILEE BpeMsI COTHM MWUIMOHOB Y30 YCHEIIHO 3allMIIAIOT KU3Hb M UMYILIECTBO I'paXkIaH
®panuuu, ['epmannu, ABcTpun, ABCTpajanuu U IPYTUX CTPAH OT BJEKTPONOPAKEHUM U MOKAPOB.

OyuknuoHanbHO Y30 MOXKHO ONPENENUTh Kak OBICTPONEHCTBYIOIIMIA  3alUTHBIN
BBIKJIIOYATENb, PEArupyronuidi Ha pa3HUIly TOKOB (AuddepeHInanbHbii TOK) B MPOBOJHUKAX,
MOJIBOJSAIINX 3JIEKTPOIHEPTHUIO K 3aIUIIAEMOM AJIEKTPOYCTAHOBKE.

Ha xadenpe «3nexkrpocHaOXeHHE MPOMBINIICHHBIX NpeanpusaTuii u ropoao» JonHTY
IUIAHUPYeTCs  CO3/aHhe  y4yeOHOro JabopaTOpHOrO  CTeHJa  «YCTPOMCTBO  3aIlIUTHOTO
OTKIIOYeHUs». Ha crenae ucnoman3yercs ognomnoarocHoe Y30 tuna PFL6-16/1N/C/003.

Ha naGopaTopHOM cTeH/€ BBIOIHAIOTCSA PadOTHI IO TEMaM:

1. MWzyuenue npunimna aecteus ¥Y30;

2. Wzyuenme texHuueckux mnapamerpoB Y30, XapakTepu3yOIIUX €ro KayecTBO U
HAJEKHOCTb;

3. IpoBepka otkmouenus Y30 mnpu BO3JICHCTBUU PA3JIMYHBIX OTKIIOYAIOLIUX
mudepeHIaTbHBIX TOKOB;

4. Ouenka opicTpogeiicTBust Y30 myTeM u3MepeHus: BpeMeHH cpadaThIBaHUS B pa3IMYHbIX
peXHUMax;

5. OreHka BIUSHUS TOKA HArpy3Kd Ha TOYHOCTH padboTsl Y30;

6. MHccaenoBanme padborocrnocoOHocTd Y30 B cocTaBe 3JEKTPOYCTAHOBKH 37aHUs (BHIOOD
ycraBk Y30 B 3aBUCUMOCTH OT 3Ha4€HUs «(hOHOBOT0» TOKA YTEUKH);

7. Ocob6ennoctu npumeHeHuss Y30 B pa3nuvHbIx TUmax 3azemiieHus cuctem (TN-S, TT,
IT, TN-C-S, TN-C);

8. MHccnenoBanme BpeMSITOKOBBIX XapakTepucTuk Y30 1oj pa3IudyHOM HArpy3kol B
pEXHUME 3aHYJIECHHUS;

9. MHccnenoBanme BpEeMSITOKOBBIX XapakTepucTuk Y30 1moj pa3IuyHOM HArpy3kod B
pEXHUME 3a3EMIICHUS.

Lenbto paboThl sIBiISETCS M3y4yeHUE HA3HAYCHMs, MPUHLUIA JCHCTBUS, KOHCTPYKIUH U
OCHOBHBIX TEXHUYECKUX XapaKTEPUCTHK YCTPOKCTBA 3aiuTHOTrO oTKIroueHus (Y30).

B Bpemst BbimonHeHUs J1abopaTOpHOW pabOThI MPOBOJATCS MCCIEIOBAHUS BPEMSTOKOBBIX
xapakTepucTuk Y30 moj pa3in4HOil Harpy3koil B pexume 3aHyJeHHs M 3a3emiieHus. Pabora
BBITIOJTHSICTCS HA TIaHENMH A, H300paKeHHOW Ha PUCYHKE 2.

Ha nanenu A pacnosyiosxeHsbl:

- JBYXIIOJIOCHOE YCTPOWCTBO 3alllUThl OT CBEPXTOKOB (aBTOMATHUYECKHE BBIKJIIOUATENH C
xapakTtepucTukoit B) «AB1y;

- ¥30 tuna PFL6-16/1N/C/003;

- JBYXIIOJIOCHOE YCTPOWCTBO 3alllUThl OT CBEPXTOKOB (ABTOMATHMYECKHE BBIKJIIOUATENH C
xapakTepucTukon B) «AB2y;

- IEPEKII0YATENb HArpy3Ku «ly»;

- perynsaTop quddepeHnranbHOro Toka « I, »;



- UQpoBOI MIIIHAMIIEPMETP Il u3MepeHus Au(epeHInaIbHOro ToKa « | »;

- DJIEKTPOHHBIN cexyHaoMep «BPEM»;

- KHOIIKA 3aIyCKa cueTa BPEMEHHU dJIEKTPOHHOTO cekyHaoMmepa «I1Y CKy;

- KHOIIKa cOpoca Mmoka3aHuii a1eKTpoHHoro cekynaomepa «CBPOCy;

- mepexrovarenb Gopmel nuddeperimanbHoro Toka «JJUDD. TOKy;

- nepexirovarens pexuma usmepennii «PEXXKMM», soaptmeTp «Uc», amnepmetp «lp».
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Pucynok 2 — [anenp «A»

Pesynbraramu mabopaTopHoi pabOThI TOJDKHO OBITH M3y4YeHHE MpUHIHMA JaeicTBus Y30,
€ro TEXHMYECKHX MapaMeTpOB, IMPOBEpPKa €ro OBICTPOAEHCTBHS IIyTEeM HW3MEPEHHS BPEMEHU
cpabaThiBaHHs B pa3IMYHBIX peKUMax (3azemiieHHe H 3aHyleHue). CorimacHo MOIydeHHBIM
JaHHBIM HEOOXOJMMO TIOCTPOHUTH BPEMSTOKOBBIE XapakTepucTukun Y30 moj paznudHon
Harpy3Koi B peKUMax 3a3eMJICHUS U 3aHyjlneHus (puc 3).
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Pucynox 3 — BpemstokoBsie xapakTepuctuku ¥ 30
A — xapakrepuctuka Y30 tuna S (1,,= 300 MA), b — 06sran0e Y30 (1,,=30 MA)
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