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COJAEPKAHUE

No
TU/TI
Beegerie

1 [ems H 3agaui H3YYEHHUS T CIITUTHHEL

2 O0opyoBaHHE H MaTEPHAIIBI

3 HammeHOBaHIE IMPaKTHYECKHX padoT

4 CopeprxkaHHE ITPaKTHYECKHX padoT
4.1 Ilpakrmueckasg padora Nel. ObecnieueHne pabOTHHKOBR CPEICTBAMI
HHIMBHIYaIIbHOH 3aIlHUThI
4.2 Ilpakrryeckas padora Ne2 BrrOop cpelcTB KOIIEKTHRHOH 3aIlHTHI
4.3 llpakrnueckas padora Ne3 MeTobl H cpeAcTBa 00eCTIEYEHH A
3IeKTPOoOe30IIaCHOCTH
4.4 IIpaxkrrueckasg padora Ne4 CpencrBa 3alHTE OT CTaTHYECKOTO MEKTPHYECTBA
4.5 Ilpakrtrnyeckas padora Ne> BrIurciieHHe HalIPsDKEHHS IIPHKOCHOBEHH S H IIIaTOBOI'O
HAITPSDKEHU A
4.6 llpakrHueckas padora Ne6 PacueT COIMpOTHRIEHHS 3236 MIICHH S
5.1 llepeyeHs OCHOBHOM U JIOIIOITHHUTEIBHON JIMTEPATVPhI, HEOOXOHMOMN IS
OCBOEHHS JTHUCIIHIIIIHHEI
5.2 IlepeueHs yueOHO-METOMHYECKOTO OOeCIIEUEeHI S CaMOCTOSTEIIbHON Pab0ThI
OOYYAFOIIUXCH 110 THCIHIUIHHE

5.3 IlepeyeHs pecypcoB HH(POPMAIFOHHO-TeIIeKOMMYHHKAITHOHHOH ceTH MHTepHeT,
HeOOXOHMBIX IS OCBOSHH S JHCIHITIIHHEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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1. Ilens u 3a0auu uzyueHus OUCUUNIUHDL

[lempro H3y4YeHHS UCIHIUIMHBEL SBIAETCA IIOJATOTOBKA CTYAEHTOB K ITPOH3BOJICTBEHHOI
IeATeIbHOCTH B cdepe mepefaun M paclpefeleHHA 3IeKTPHUYECKON 3HEPTHH, OOCTyKHBaHNA,
JTHAarHOCTHKH H MOHHTOPHHTA 3JEeKTPO3IHEpPreTHYecKoro oOOpPYIOBAHHA B COOTBETCTBHH C ITPOQIIEM
IIOATOTOBKH C COOIFOJEHHAMH TpeOOBAaHMII 3allHTHl OKPYKAroIeil cpejpl, oOeclieueHHS 30POBbA
IlepcoHana i 0e30IIacHOCTH IIPOH3BOACTRA.

3aayaMu H3YUeHH S JHCI[HIUIHHEI SBIITFOTCS:

— OCBOEHHE JICI[HILIHHEI Ha YPOBHE, II03BOIAIOIIEM OPHEHTHPOBATLECA B CPEJICTBAX 3aI[UTEI OT
IopakeHHd 3IeKTPHUYeCKHM TOKOM IIPH BEBIOIOMHEHHH pPadoT 10 OOCIYAKHBAHHED, 3SKCILTyaTaI[iH
3NIEeKTPOYCTAaHOBOK 3HEPTOCHCTEM,

— 3HATh OCHOBHBIE PeKHMEI PaOOTH 3TEeKTPOYCTAHOBOK H CBSI3aHHBIE ¢ HHMH OIIACHOCTH [NIA
IIEPCOHAIA;

— HMeTh HABHIKH MPAKTHUECKOrO pacuyera CPeJICTB 3all[HTHL OT 3JeKTPOIlopakeHH I, 00IacTh HX
IIPAKTHYECKOr O ITPHMeHEHILA,

— TpHEMEI OCBOOOKEHHS ITOCTPAJIaBIIEr0 OT TOKOBEeMYTIHX dYacTell H OKa3aHHA IIepPBOIL
ITOMOIIIH.

B y4eOHOH MICHHIUINHE «3IeKTPoOe30MMacHOCTh» PacCMATPHBAKOTCA BOIIPOCH Oe30I1acHOTO
B3aHMOJICIICTBHSA UeTOBeKa C 3IeKTPHYECTBOM H 3IeKTPOMATHHTHRIMH ITOMAMH ITPOMBIIILIEHH O
YacTOTHL. M3ydueHHe CTyJeHTaMH [QICIHILIHHBI IT03BONSAeT COPMHIPOBATh YV OVIYINMHX CIIEI[HATHCTOB
ClleI[HaTbHbIe 3HAHHA B 00TacTH 3IeKTpoOe3onmacHOCTH. Peamm3arimd Ha IpaKTHKe 3THX 3HAHHI
o0ecITeunT coxpaHeHHe paboTOCIIOCOOHOCTH, 3IOPOBE A H KH3HH YeIIOBEKA.

2. Obopyoosarue u mamepuaisl
ArrapaTHeIe CPEACTRA: IIEPEHOCHONH HOYTOVK, IIPOEKTOP, HHTE PAKTHBHASA JTOCKA.
YueOHasd ayIUTOPHS IS IIPOBEACHNS YUeOHBIX 3aHATHH, OCHAIlleHAa OO0OpYIOBAHHEM H
TEXHHYECKHMH CPEJICTBAMH OOYUEHH L.

3 Haumenoeanue npakmuueckux paoom

No
Temnsl N3 H1X
HanmeHoBaHHE TEM JUCIIMILIMHBL, HX KPaTKOE O0beM
THUCIH IIPAKTHYECKas
COJIEp KaHHE YACOB
TUIHH IIOATOTOBKA, 4YaCOB
bl
7 IIpakTHueckas padora No 1.
O06ecrieyeHHEe PpabOTHHKORB CPEJACTBAMH
HHIHBHIYAIIbHOH 3aII[HTEI
7 [IpaktHueckas padora No 2.
Bb100p CcpeJICTB KOINIEKTHBHOM 3alI[HTHI
6 IIpakTHueckas padora Ne 3. 1.5
MeToasl U cpeicTBa 00eCIIeUeHHS
3IIEKTPOOE30ITaCHOCTH
8 IIpakTiyeckas padora Ne 4.
CpecTBa 3allUThl OT CTaTHYECKOI'O AIeKTPHYECTRA
3 [IpakTtHueckas padora Ne 5.
OnpeiesieHne HalpsKEHUA IIPUKOCHOBEHIUS U
IIIArOBOTO HAIIPSPKEHIIS
AOKYMEHT I:ID.D,I'I NCAH 1.5
3NEKTPOHHOW NOANMUCHIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
IBnaneneu: lLlebayxoea TateAHa AnekcaHapoBHa BMECTP: 3,0
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4. Codepotcanue npakmudeckKkux paoom

IIpakmuueckan paboma No 1
ObecneueHue pao omHUKOB8 CPeO0CMEAMU UHOUBUOYATIbHOU 3 AU{UMDL

OcHosbl meopuu.

OcHOBHbI€ TOHATHS:

Cpeocmea unousudyanvHoi 3auiumsl (CH3) pabomarouiux — cpeicTBa
NHAUBHUYallbHOTO HCIIONB30BaHN I NpeJoXpaHeHns paboTaroIero oT
JIEeNCTBIS ONAaCHBIX U BPEAHLIX IIPOU3BOICTBEHHBIX (DAKTOPOB,

CpenctBa naanBuayanbHoN 3amuTel (I'OCT 12.4.011-89) B
3aBUCHMOCTH OT HazHAYCHI IIOApa3IelISIFOT Ha KIIaCCHI:

e KOCTIOMEI H30JIMPYIOIIUE;

® (CpeJAcTBa 3allUThHl OPTaHOB AbIXaHII,

® OJeXKIa 3alUTHas CIIelHalIbHad;

® CpeJcTBa 3allUTHI HOT,

® KOCTIOMEBI H30JINPYIOIIUE;

® CpeJcTBa 3alIUThHI OPTaHOB AbIXAaHII,

® OJcKIa 3aIUTHAas CIICIalbHadl,

® CpeJAcTBa 3allUTHI HOT,

® CpeJCcTBa 3allUTH PYK;

® CpeJcTBa 3allUTHI I'OJIOBHI,

® (CpeJCcTBa 3al[UTHI JINIA;

® CpeJcTBa 3allUTHI IJI1a3,

® (CpejcTBa 3allUTHI OpraHa ClyXa,

® CpeJAcTBa 3alIUTHI OT ITaJEeHUS C BEICOTHI U JIpYyTHe NpeJoXpaHUTelIbHbIe
CpPeJICTRa,;

® CpejcTBa JepMaTOJIOTMUECKOIl 3al[UThL,

® CpeAcTBa 3alUTHl KOMIUIEKCHEIE.

CpeacTBa NHANBUAYAJIbHOI 3aIUTEL CJIeQYyeT IPUMEHIThL B TEX CIIyUasx, Korja
0€30MacHOCTL PabOT HE MOXKET OBIThL 0OecIieueHa KOHCTPYKI[Hell o0opyJ0BaHMA,
OpraHN3aIlleil MPON3BOACTRBEHHBIX IIPOIECCOB, apXUTEKTYPHO -IDIaHIPOBOYHBIMI
PEIICHIIMU 1 CpeACTBaAMI KOJUICKTHUBHOI 3aIITHL.

Knaccupuxauus cpeacts uHAMBHAyaabHoM 3amuThl (I'OCT 12.4.011-89):

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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CU3 cnyxa

CH3 rnas w nnua

CH3 pyx

CH3 or napexun 3aWATHAS 0AENAA:

- CMrHanbHas ofexa
- TePMOCTOMKAR
- XHMMYECKM CTOMKAR

- Apyras

Paboyas onexnaa

JawmTHan obyeb

1. KocTroMbI H30/IHPYIOLIIHE:
- IHEBMOKOCTIOMBI
- THPOU30JIIPYIOI[HE KOCTIOMEI,
- cKaaH/IpHI.
2. CpeacTBa 3allIMTHI OPraHOB AbIXAaHUSI:
- IIPOTUBOTARKI,
- PECIINPATOPHI;
- caMocIIacaTeNs;
- IIHEBMOIIIJIEMBI
- IHEBMOMACKU,
- IHEBMOKYPTKIL.
3. Opexaa crienHa/ibHAs 3allIUTHASI:
- TYJIYIIBI, IAJIBLTO,
- IIOJIYIIAJILTO, IIOIYIIYOKH,
- HaKHIJIKI,
- IUTAIH, ITOJIYIUIAIM;
- XaJIaTHI,
- KOCTIOMEL,
- KYpTKH, pyOamKi,
- OpIOKU, IIOPTHL,
- KOMOHMHE30HEI, IT0TyKOMONHE30HE,

AOKYMEHT MNOArNMCcAH
QNIEKTPOHHOW MNMoA4rnMcbio
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: WWebayxopa TateAaHa AnekcaHgpoBHa

Hencrentened: c 20.08.2021 no 20.08.2022
| - HaIIJIEUHUK.



4. CpeacTBa 3allIUTbI HOT':

- CaIloT!,

- CaIloTU C YAJIMHEHHBIM T'OJICHUIIEM;

- CaIloTU C YKOPOUEHHBIM I'OJICHUIIIEM,

- IIOJTyCaIlOT!,

- OOTHUHKU,

- IIOJTyOOTUHKU,

- Ty ¢,

- DaXWIIKL;

- TaJIONIN;

- OOTHI;

- TaIIOYKHU (CaHJaJIIN);

- YHTBI, 4y BSIKU;

- IUTKU, OOT(OPTEI, HAKOJICHHUKIH, IOPTSIHKIL
5. CpeacTia 3allIUThI PYK:

- PYKaBUIIbL;

- IIepYaTKIU,

- IIOJIyIIepYaTKI,

- HaIlaJIbYHIKI,

- HaJlaJOHHUKU,

- HaIlyJIbCHUKI,

- HapyKaBHUKH, HAJIOKOTHUKII.
6. CpeacTBa 3alIMThI F0JIOBBL:

- KaCKH 3alllUTHEIE,

- IJIEMBI, IIOAIIIIEMHHIKIL,

- MankKy, OepeThl, ML, KOIMNaKH, KOCBIHKI, HaKOMapHUKU.
7. CpeacTBa 3allMThbI IJ1a3:

- OUKU 3aI[UTHEIE.
8. CpeacTBa 3alIUThI JIMLIA:

- IUTKU 3alUTHLIE JIUIEBLIE.
9. CpeacTra 3amMThI OpraHa cjayxa:

- IIPOTUBOIITYMHBIE IIJIEMBIL;

- IPOTHUBOIITYMHBIE BKJIaJLIIIN,

- IIPOTUBROITYMHBIE HaYIIITHUK.
10.CpeacTBa 3a11MThI OT NaJeHHUS € BbICOThI M ApPYyIrHe

npeJoXpaHUTeIbHbIE CPeACTBA:

- IpEeIOXPaHUTEIbHEIE 105ICa, TPOCH,

- PYYHBIE€ 3aXBaThl, MAHUITY JIITOPHI;

- HAKOJICHHUKH, HaJIOKOTHUKU, HAIIJICUHUK .
11.CpeacTBa qepmMaTo/ioruyecKHe 3aliUTHbIE:

OJOKYMEHT NMOA4rnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoea TateAHa AneKkcaHpoBHa
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Bb10op koHKkpeTHBIX Mogesen CI13

Ne i/m | CpeacTBa HHAMBHAYAJILHOH 3a1IHMThI 1'0CT
| CpeacTBa NHANBUIYaIbLHOII 3al[UTHI ['OCT 12.4.034-2001;
opraHoB apixanns (CH30]]) ['OCT 12.4.174-87;
[TOCTPHUCO11611-2011;
[TOCT 12.4.028-76.
2 CpecTRa NHANBIAYaJILHO 3alllUThI ['OCT 12.4.001-80;
rjas u JImnra ['OCTP 12.4.230.1-2007 (EH
166-2002) CCET;
['OCT 12.4.023-84;
['OCT P EH 379-2011 CCFET:;
['TOCT P 12.4.238-2007.
3 CpeacTra NHANBUYAILHO 3aI[UTHI ['TOCT P 12.4.208-99;
OpraHOB CJIyXa ['OCT P 12.4.209-99;
['TOCTP 12.4.210-99.
4 CpeacTBa NHANBUAYaILHOI 3al[UTEL ['TOCT 12.4.087-84;
TOJIOBEI ['OCT 12.4.128-83.
5 CroennanbHas 3al{ITHA OJIeXIa ['TOCT 12.4.016-83;
['OCT 12.4.074-79;
['OCT 12.4.073-79;
[TOCT 12.4.112-82.
6 CrenuanbHas 3aluTHas 0Oy Bb ['OCT 12.4.127-83;
[TOCT 28507-90;
['OCT 12.4.162-85;
['TOCT 12.4.032-77;
['TOCT 12.4.050-78;
['TOCT 12.4.024-76.
7 CpeacTna 3alUTH PYK 1'OCT 12.4.103-831' OCT;

12.4.204-89:
['OCT 12.4.010-75 CCET.

IlopsinoK BbINOJIHEHHUSI PA0OThI:
1. IlomyduTh 3ajaHue perogaBaTells.

2. 1lo3HaKOMUTLCS ¢ OCHOBHEBIMHI ITOHSITHSIMIL.

3. Ha ocroBaunu I'OCT 12.4.011-89 nmogoOpaThk HEOOX0AUMEIE CpeICTRA
HHIUBIIYaIbHOII 3alIUTEl paOOTaIONIEero MepcoHana I KOHKPETHRIE MO
CH3 c ykazaHeM MapKHUpPOBKH, ¢ YUETOM HalINUMs OINAaCHBIX 1 BPEIHBIX
IIPOM3BOJCTBEHHLIX (PAaKTOPOB.

Ceptudhumkat:  12000002A633E3D 1M13AD425FBS0002000002A6
LHlebayxoea TaTeaHa AnexkcaHapoBHa

Bnageneu;

[OKYMEHT MOANUCAH ' o]
ANEKTPOHHOW MOANMUCHIO

Nencrentened: ¢ 20.08.2021 no 20.08.2022

siqaun CH3 Ha ocHOBaHNU TUIIOBLIX




Tabmuya No 1.

HaunmeHnoradue HamnmenoBaHue Cpeacrtna
npodeccun (JOMKHOCTH) IIPOM3BOJCTBEHHOTIO NHIUBUYaJIbHON
¢daxkTOpa 3aIUTEI
./UHI}‘!E?E{IH CHIGPGHEI ﬂH‘—IHGﬁ Kﬂpﬂiﬂqﬂi
JIMYUHASN KAPTOUYUKA Ne

Yyuyera Bpigauu CIH3

QamiuTig Ilom

M4 OT4YEeCTBO Poct

TabenpHBIH HOMED Pasmep ofeK bl

CTPYKTYPHOE ITOpa3AciIcHIe OO0yBH

[Tpodeccus (HOMKHOCTD) ["omoBHOTrO Yyoopa

JlaTta mocTyIieHHs Ha padoTy [IpoTHBoOrasa

JlaTa n3mMeHeHH ITpodeccHH (IOJLKHOCTH) WM IlepeBojia  PecrmpaTopa

B IPYTO€ CTPYKTYPHOE IOpasAeiIcHHE PykaBmig
[IepuaTok

[IpexycMoTpeHa BelJada:

(HarmeHoBaHHE THITOBBIX (THITOBBIX OTPAaclIEBbIX) HOPM

Hammenoranme CHU3 [ IVHKT THITOBEIX

HOPM

E mHmIa H3MCPCHHA

KommuecTBO Ha rof

PyB:D BOJUTEIIb CTPYKTYPHOTI'O IIOJpa3aAcIICHIIA (@aMHHHH,
151306000518
(TIO/HTHCD)
Obopomuas cmopoHa T4 oIl KapmoyKil
HarmeHno | CepmH(HK Briyiano BosspaieHo
BaHHE atT nata | Kon-Bo %o Pacrmicka B naTa Kon-Bo % | Pacrmicka | Pacrmicka B
CH3 COOTBETCTB H3HOCA | IIOJTYYEHHH H3HOC | CHOaBLIETO TIPHEME
HA No a
1 2 3 R 3 6
OOKYMEHT NoanuncAH

SNEKTPOHHOW NOANUCHIO
12000002A633E3D113AD425FB50002000002A6

[LleBzyxosa TatenHa AnekcavapoeHa

Ceptudukar:
Bnagenel;

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HH,I[I»’IEH,[[}"ELHBHDE 34dIIHUTEI, KdaK O4YKU, KACKU, NPOMU60cAd3bl, PYVKAGUDI, ooexcoa

CNeUUAIbHAA 3aUUMHAA (KOMNAeKmbl O 3auiiimbl OM 371eKmpudecKkoil oyai),
npeooxpanumeibHble MOHMePCKUe NoACA U CIMPAX0804YHble KAHAambl.

KoHTpoJIbHbIE BOIIPOCHI
1. Kak xnmaccuduiupyrorcs cpeacTBa HHAUBHIYaJIbHO 3alUTEI
padboTaronux?
2. HaznaueHue cpe/IcTB HHAUBHIYaJIbHOI 3alIUTEl paOOTAFOIIX.
3. Knaccuduxanmsa CH3 11o 3aliUTHOMY Ha3Ha4YEHIIIO.
4. Kak nojo0paTh cpeJcTBa HHANBUIYaJILHON 3aI[UTEI IIPH SKCIUTyaTalllu
AJIEKTPOYCTAHOBOK MOTpeduTeneii?

IIpakmuueckasn paboma No 2
Bboioop cpeocme konnekmugHoil 3auiumet

Ileaib: 3akpenuTh 3HAHUS II0 BEIOOPY CPEJCTB KOJUIEKTUBHOI 3aIUTEHI
paboTaromuxX ¢ Y4YeTOM HaJMYMs ONACHBIX I BPEAHBIX IIPON3BOACTBEHHBIX
(aKTOpOB.

OcHoebl meopuu:

MaTtepHabHO-TeXHHYECKO€E 00ecreueHHe MPAKTHYECKOI padoThI:
Harmsaaeie mocoOust oTHOCSAMIUECS K CpeAcTBaM 3alUThI IpU paboTe ¢
AJIEKTPOYCTAaHOBKAMU: 3HAKI O€30IIaCHOCTH, OTpaJUTEIIbLHLIE YCTPOIICTRA,
YCTPOIICTBA aBTOMATUYECKOT'O0 KOHTPOJIA U CUTHAIN3AI[NU, N30JIUPYIOIIE
YCTPOIICTRA U IOKPHLITI, YCTPOIICTBA 3aI[UTHOTO 3a3€MIIEHIS 1 3aHYJIEHUA,
YCTPOIICTBAa aBTOMAaTIUECKOT'O OTKIIFOUEHIS.

Hcnonb3oBanue HarassaHocTH, TCO U aMJaKTHYIECKOro MaTepHaJia:

IIK, mpoexkTop, skxpaH. IIpezenraimsa PowerPoint “CpeacTBa KOJJIEKTUBHOI
3aIUTHI Ha OPEeAIIPUATUAX», CIIpaBOUHAs JIUTEpaTypa, pa3gaTOuHbIIl MaTepual.
OCHOBHBIE TTOHATUS

Cpedcmea 3auiumsl padp omarwujux — TEXHIUECKNIE CPEJICTBA, UCIIONB3YEMEIE I
IpeJOTBPAIlE€HIS IWIH YMEHBIIEHI BO3AeICTBI Ha paOOTHUKOB BPEIHBIX I
OMAaCHBIX IPOU3BOJACTRBEHHEIX (DAKTOPOB, a TaKiKe€ 3allUTHI OT 3arpsI3HEHIL.

BBIﬁDp CPpCACTB KOJUIEKTUBHOII 3allHUThI JOJIZKCH IIPOHCXOIANTE B COOTBCTCTBHI C
['OCT 12.4.011-89.
CPE,E[CTBH KO0J/1J/IEKTHBHOH 3alIIMTLHI B 3AdBHCHMOCTH OT HA3HAYCHHH
HoaApasac/JI10T Ha RJIACCbI.
- CPpCACTBd HOPpMAJIM3aIlIlll BDB,[[yHIHDﬁ CpcAbl IIPOMU3BOJCTBCHHBIX HDMEH_[E:HHﬁ 1

DH6DT-IHX MCCT (_DT IIOBEINNICHHOI'O IJIMI ITOHNXKCHHOI'O GapGMETpH'-IECHDFD
NJOKYMEHT NoarnnucAH

SNEKTPOHHOW NOANUCHIO HHOI IJIH IIOHIKCHHOII BIIA2KHOCTH
Ceptudbikar: . 12000002A633E30113AD425FBS0002000002A6 HII3al[IM BO3QyXa, [IOBLIIIIEHHOI LTI
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa

-BEE}"XET:. HGEBIH.I&HHGﬁ KGHL[&HTPEIL[HH
Nencreurenen: ¢ 20.08.2021 no 20.08 2022



- CpeJICTBa HOpMaJIn3allii OCBEICHI IIPON3BOJCTBEHHBIX IIOMEIEHUN 1
padounx MecT (IMOHIKEHHON IpKOCTH, OTCYTCTBILI IJIM HEAOCTATKa
€CTECTBEHHOI'O CBETA, IIOHMKEHHOI BUJNMOCTHU, JUCKOMGMOPTHOII WM CIEIIIIe
OJIECKOCTH, MOBLIIIEHHOI Iy JILCAINHI CBETOBOI'O IIOTOKA, IIOHUKEHHOTO NHJEKCa
I[BETOIIepeaun ),

- CPEJICTBRA 3aIUTHL OT IOBLIIIEHHOTO YPOBHA NOHN3UPY IO NX N3ITYUEHUIT,

- CpeACTRa 3alIUTHI OT IIOBBIIIEHHOI'O YPOBHA NH(PpaKpaCcHBIX N3JTYUEHUIT,

- CPEJICTBA 3aIUTHI OT IIOBHLIIIIEHHOTO WJIM IIOHMKEHHOTO YPOBHA
VIIBTPa(UOIECTOBBIX M3TyUCHIII,

- CPEJICTBA 3aIUTHl OT IOBLIIIEHHOTO YPOBHS 3JIEKTPOMATrHUTHBIX U3ITyUeHUI,

- CPEJICTBA 3aIUTHI OT IOBHIIIEHHON HAPSKEHHOCTH MATrHUTHBIX U
AJIEKTPUUYECKIX IIOJIEIL,

- CPEJICTBRA 3aIUTHI OT IIOBLIIIEHHOT'O YPOBH: JIa3€pHOT0 M3JIy YUSHS,

- CPEJZICTBRA 3aIIUTEl OT IIOBHIIIIEHHOTO YPOBHS IIyMa,

- CpeJCTRa 3alllUTEl OT IIOBBIIMIEHHOTO YPOBHS BHOpaIuu (00Ieil U J0KalIbHOI1);
- CPEJICTBA 3allUTHL OT IIOBLIIIIEHHOTO YPOBHS YIILTPa3BYKa,

- CpeJCTRA 3alUTEI OT IIOBBIMIEHHOTO YPOBHS NH(PPA3BYKOBLIX KOJIeOaHUIL;

- CPEJICTBA 3aIUTHI OT IOPaXKEH A SIEKTPUUECKUM TOKOM;,

- CPEJZICTRA 3aIUTHL OT IOBLIIIEHHOIO YPOBHA CTaTUYECKOTO 3JIEKTPUUECTRA,

- CPEJICTBA 3aIUTHI OT IOBHIIIEHHBIX WM [IOHMKEHHLIX TEMIIEPaTy]P
[IOBEPXHOCTEI 000PYJOBaHUS, MaTEPHAJIOB, 3aTrOTOBOK;

- CPEJICTRA 3aIUTHI OT IOBHIIIEHHBIX WJIN IIOHIDKEHHLIX TEMIIEpAaTyp BO3QyXa U
TeMIIEPAaTYPHLIX IIEPENAOB;

- CpeACTBa 3aIIUTEI OT BO3ACICTBUA MEXaHIMUECKIX (PAKTOPOR (JBIDKY IIIIXCS
MAaIllH I MEXaHI3MOB, IOJBIDKHEIX YacTell IMPOU3BOACTBEHHOIO 000PYyA0BaHUSI U
MHCTPYMEHTOB, IIEpEMEIAOIINXCA N3AEIINIl, 3arOTOBOK, MAaTEPUAJIOB, HApyIIEHN
IIEJIOCTHOCTH KOHCTPYKIIHII, 0OpYIINBAIOMIIXCS TOPHBIX IIOPO/I;, CHITYYHX
MaTepHaJioB; IaJaroI[IX C BEICOTHI IIPEJIMETOB, OCTPEIX KPOMOK I
MIEPOXOBATOCTEN ITIOBEPXHOCTEI 3arOTOBOK, HHCTPYMEHTOR 1 000pYJ0BaHIL,
OCTPBIX YTJIOB),

- CpeACTBAa 3alIUTHI OT BO3JEHCTBILI XUMIUECKIX (PaKTOPOR,

- CpeJCTRA 3alllUTEI OT BO3AENCTBIA ONMOJIOrNYECKNX (PaKTOPOBR;

- CPEJICTBA 3aIUTHI OT I1aJIEHNS C BHICOTHI.

CpeZicTBa KOJUIEKTUBHOM 3alUTHl paOO0TaOMIX KOHCTPYKTHBHO J[OJIZKHEI
OBITL CO€JIMHEHEI C IIPON3BOJICTBEHHBLIM 000pYJOBaHIEM IUIN €r0 SJIeMEHTaMU
yIpaBJICHIS TaKIM 00pa3oM, YTOOEI, B CIIydae HEOOXOQUMOCTIH, BO3HUKJIIO
[IPUHYIUTEIILHOE JAeiICTBIE CPEICTBA 3aI[UTHI.

I[DH}’CI{ELETCH HCIIOJIB3OBATE CPCACTBA KOJUIEKTHBHOII 34l ITEI B KA4YCECTBC
SJICMCHTOB YIIPAaBJICHITA AJIA BKJIFOHCHITA 11 BEIKJIFOHCHIIA IIPOHM3BOJACTBCHHOI'O

."

AOKYMEHT NoanmvcAH

ANEKTPOHHOM NOAMMCHIO :
Ceprucpuar: ~ 12000002A633E3D113AD425FB50002000002A6 FOIIIX JIOTIKHbI OBITH PACIIONOKEHBL

Bnageneu: Lebayxoea TatbAHa AneKkcaHapoBHa a paﬁmqem MCCTC TaKIIM D6p&3DM5

Nencreutened: ¢ 20.08.2021 no 20.08.2022 OCTE KDHTPDHH cro paESDTBI’ d TaKIKC

LVC50ULIdCHOULD Y AU /Ld 11 PEMUH LA
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CpeacrBa KO/UIEKTHBHOH 3alIIUThI
T'OCT 12.4.011-89 CCBT. Cpeacrea 3amuThl padotawiuux. Ooiue
TpedOBaHHUA U KJaccHpHKa L)

1. K cpeacTBaM HOpMAJIM3aLIMH BO3AYILIHOM cpedbl MPOM3BOACTBEHHbIX
MoMelleHHIT U padoYHX MeCT OTHOCATCH YCTpPoOIcTBa AJIS:

IOIACP KaHIS HOPMUPYEMOI BEIIUNHEI 0apOMETPIUECKOTO JaBICHIIS,
BeHTIUIILINY 1 OYUCTKH BO3IyXa;

KOHIMITNOHIPOBAaHI BO3AYXaA,

JIOKaJIN3aIii BpeJHBIX (PaKTOPOR;

OTOIIJIEHIS,

aRTOMATHUYECKOTO KOHTPOJII B CUTHAJIN3AI[II;

JI€30/I0paIliil BO3IyXa.

2. K cpeacTrBam HopMa/IM3allMM OCBelllEHUSA IMPOMU3BOACTBEHHbIX MOMellle HUI
U padbouYHUX MeCT OTHOCSITCS:

IICTOYHIKH CBETA,

OCBETHUTEIIbLHEIE IPUOOPHI;

CBETOBLIE IIPOEMEI;

CBETO3aIUTHRIEC YCTPOICTRA,

CBETO PIUILTPHIL.

3. K cpeacTBam 3alIMThI OT MOBLIIIEHHOT 0 YPOBHSA HOHH3HPYHOUIHX
W3, IY4€HHI OTHOCATCS:

orpaJguTelbHbIE€ YCTPOIICTRA,

IpeayIpeauTeIbHEIE YCTPOIICTRA,

repMEeTI3UPYIONINE YCTPOIICTRA;

3aIIUTHBLIEC IIOKPBITHA,

yCTPOIICTRA yJIaBIMBAHIS 1 OUUCTKHI BO3yXa H XKUIKOCTEIL,

CpEeACTBa Ae3aKTURAIIUIL,

YCTPOIICTBa aBTOMATIUECKOTO KOHTPOJILT,

yCTPOIICTBAa AUCTAHIINOHHOTO yIIpaRJICHI,

CPE/ACTBA 3aIUTHI IIPU TPAHCIIOPTUPOBAHUNI I BPEMEHHOM XpaHEHIU
paJil0aKTURHBLIX BEIECTE,

3HaK1 O€30I1aCHOCTH,

€MKOCTH PaJU0aKTUBHBIX OTXO/IOB.

4. K cpeacTtBaM 3alIMThI OT MOBLIIIEHHOT 0 YPOBHA HH(paKpacHbIX
M3/ IY4€HHI OTHOCATCS YCTPOHCTRBA:

orpaJguTelbHbIE,

repMETI3UPYIONIIE,

TEILJION30IUP YOI UE;,

BEHTIIILIOHHBIE;

NOKYMEHT NOONUCAH ,
3NEKTPOHHOW NOANMUCHIO
Ceptucbukar:  12000002A633E3D113AD425FB50002000002A6

BEnageneu! WWebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022 | WJIN NOHMAKCHHOI'O ypﬂBHH

N¥ibI1pPp4Agnu/IC1 UBbIA M53J/J1YHCHNMA OTHOCHTCH yCTpﬂﬁCTBﬂ:
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OTPagUTEIILHEIE,
JUTIA BEHTUIAIINI BO3AyXa,

ABTOMAaTUYECKOI'0 KOHTPOJII U CUTHAIN3AI[UM,

JIMCTAHIIMOHHOT'O YIIPAaBIECHUS,

3HaKU O€30IIacHOCTH.

6. K cpeacTtBaM 3allIUTHI OT MOBbLIIIEHHOI 0 YPOBHSA 3J1€KTPOMATHUTHBIX
N3JIY4Y€HHUH OTHOCHATCS:

OTpPagUTEIIbHEIE YCTPOMCTRA,

3aIUTHBIE TIOKPBITI,

rEpMETU3UPYIOIIE YCTPOIICTRA,

YCTPOIICTBAa aBTOMAaTIMUECKOT'0 KOHTPOJISA 1 CUTHAJIN3AI[UM,

YCTPOIICTRA JUCTAHIIMOHHOTO YIIpaBJIEHUA,

3HaK1 O€30IacHOCTH.

7. K cpeacTBaM 3alUThI OT MOBbIIIEHHOH HANP SHZKEHHOCTH MATHUTHBIX U
IEKTPUUYECKHX I10JIeH OTHOCATCA:

OTPagUTEIILHEIE YCTPOMCTRA,

3aIUTHBIE 3a3€MIICHI,

M3OJINPYIOIINE YCTPOIICTBA U IIOKPHITUA,

3HaKI O€30ITaCHOCTH.

8. K cpeacTtBaM 3a1IUTHI OT MOBbLIIIEHHOT0 YPOBHSA JIA3€PHOT0 U3JIyYeHUS
OTHOCSITCSA:

OTPaJUTEIILHEIE YCTPOMCTRA,

[IPEAOXPAHUTEIILHBIE YCTPOMCTRA,

YCTPOIICTBAa aBTOMAaTIMUECKOTO KOHTPOJIA 1 CUTHAJIN3AI[UN,

YCTPOIICTBA JUCTAHIIMOHHOTO YIIpaBICHUS,

3HaK!I O€30I1aCHOCTHU.

9. K cpeacTtBaM 3a1IUTHI OT MOBLIIIEHHOI 0 YPOBHSA IIYMa OTHOCSATCH
YCTPOHCTBA:

OTpPagUTEIILHEIE,

3BYKOM3OIINPYIOINE, 3BYKOIIOTJIOIAOIIIE,

TIIYIIUTEIIN 1IIyMa,

ABTOMATUUYECKOI'0 KOHTPOJII U CUTHAIN3AI[UM,

JIICTAHIIMOHHOTO YIIPaBIEHUA.

10. K cpeacTBam 3aliMThI OT MOBLIILIEHHOT0 YPOBHA BHOPALIMHU OTHOCATCA
YCTPOHCTBA:

OTpPagUTEIILHEIE,

BIOPON3OJINPYIOI[IE, BUOpOracsmue 1 BUOPOIIOITION A0 IE;
ABTOMATUYECKOT0 KOHTPOJII I CUTHAJIN3AI[UM,

JIIUCTAHIMOHHOTO YIIPaBIEHUS.

11. K cpeacTBam 3aliMThI OT MOBLIILIEHHOT0 YPOBHS VJbTPAa3BYKA OTHOCATCSA

i AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageney; lebayxoea TaTeAHa AnekcaHapoBHa

Newcreutened: ¢ 20.08.2021 no 20.08.2022 |?
AACTAHIIMOHHOL'O Y1IPABIICHIA.



12. K cpeacTBaM 3alIUTHI OT MOBbLINIEHHOT0 YPOBHS HH(ppa3BYKOBBIX
K0JI€0aAHHI OTHOCSITCS:

OTpPagUTEIIbHEIE YCTPOMCTRA,

3HaK!I O€30I1aCHOCTHU.

13. K cpeacTBaM 3alIMThI OT MOPAZKEHHUS YJIEKTPHUUESCKHUM TOKOM OTHOCSATCSH:

OTPaJUTEIILHBIE YCTPOMCTRA,

YCTPOIICTBAa aBTOMAaTIMUECKOTO KOHTPOJIA 1 CUTHAJIN3AI[UN,
M3OJINPYIOIINE YCTPOIICTBA U IIOKPHITUA,

YCTPOIICTBA 3alllUTHOTO 3a3€MJICHUS U 3aHYJICHI,

YCTPOIICTBA aBTOMaTIUECKOT'O OTKIIFOUEHII,

YCTPOIICTBA BbIpaBHUBAHU IIOTEHIINAJIOB U IIOHIKEHIS HAIIP IKEHI,
YCTpPOIICTBA JUCTAHIIMOHHOTO YIIPaBICHUS,

[IPEAOXPAHUTEIILHBIE YCTPOMCTRA,

MOJIHUEOTBOALI U Pa3psAqHUKH,

3HaKU O€30IacHOCTH.

14. K cpeacTBam 3a1uMThl 0T MOBLIIIEHHOT0 YPOBHS CTATHYECKOI0
IEKTPUUYECTBA OTHOCHATCH:

3a3€MJIIFOI € YCTPOIICTRA,

HENTpaIn3aTophkl,

YBIIAKHSIOIE YCTPOICTRA,

AHTHUAJIEKTPOCTATUUECKIE BEIECTRA,

SKpaHUPYOIINE YCTPOICTRA.

15. K cpeacTBam 3alIUThI OT MOHMKEHHBIX WIH MOBbINIEHHBIX TEMIIEPATyPp
MOBEPXHOCTEI 000pYJ0OBAHHA, MATEPHAJIOB H 3ar 0OTOBOK OTHOCATCS
YCTPOMCTBA:

OTPagUTEIILHEIE,

ABTOMATUUYECKOI'0 KOHTPOJII U CUTHAIN3AI[UM,

TEPMOUN30JINPYIOIIHE,

IUCTAHIIMOHHOTO VIIPaBIEHUA.

16. K cpeacTBaM 3alIMThI OT NMOBBINIEHHbIX WIH IMOHIAKEHHBIX TEMIIEPATYP
B0O31YXAa U TeMIIepaTYPHbIX MepernaaoB 0OTHOCATCS YCTPOHCTBA:
OTPagUTEIILHEIE,

ABTOMATUYECKOI'0 KOHTPOJII U CUTHAIN3AI[UM,

TEPMOUN3OJINPYIOIIUE;

JIIMCTAHIIMOHHOTO YIIPaBIEHUS,

I pagualllIOHHOTO 000TpeBa 1 OXJIaKACHUS.

17. K cpeacTtBaM 3alIUThI OT BO3AeHCTBUA MeXaHHUYeCKHX (paKTOpOB
OTHOCSITCHA YCTPOMCTBA:

OTPagUTEIILHEIE,

ABTOMATUYECKOI'0 KOHTPOJII U CUTHAIN3AI[UM,

AOKYMEHT NoAannMcAH
SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapenel. lLle6ayxoea TatesaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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18. K cpeacTBamM 3aliMThI OT BO3A€HCTBUA XUMHUECKHUX (PAKTOPOB OTHOCATCS
YCTPOICTBA:

OTPagUTEIILHEIE,

ABTOMATUYECKOT0 KOHTPOJII I CUTHAJIN3AI[UM,

repMETU3UPYIOIUE,

JUJI BEHTUIAINKT 1 OUNCTKHN BO3JIyXa,

IUIA YOAJIEHUA TOKCUYHBIX BEI[ECTB,

JIIMCTAHIIMOHHOTO YIIPaBIEHUS,

3HaK!I O€30I1aCHOCTIL.

19. K cpeacTBaM 3alIMThI OT BO3/eiiICTBUA OMOJIOTHUECKHX (haKTOpPOB
OTHOCSITCSA:

00OpyTIoBaHUE U HpemapaThl I Ae3NH(PEKIUN, Je3NHCEKINN, CTePUIN3allI,
JlepaTn3aliuim,

OTpagUTEIILHEIE YCTPOMCTRA,

rEpMETU3UPYIOIIE YCTPOIICTRA,

YCTPOIICTBA JJII BEHTWIAIINI 1 OUNCTKHI BO3QyXa,

3HaKU O€30IIacHOCTH.

20. K cpeacTBaM 3alUThI OT NMaJeHUA ¢ BLICOTbI OTHOCHATCH:

OTPaK ICHILT,

3al[UTHBIE CETKI,

3HaK!I O€30I1aCHOCTHU.

Cpﬁl[CTBﬂ 3AlIMNThI B 3JICKTPOYCTAHOBRAX

DJIEeKTPO3alIUTHbIE CPeACTBAa — (IIPEIMETHI ), KOTOPBIE CIIyKAT AJIS 3allUTHI
TMOJEN OT IOpaXeHU AIeKTPUIECKIM TOKOM, BO3JEUCTRBUS SJIIEKTPUUYECKOI Iy
IUTH 3JIEKTPOMArHUTHOTO MOJIA IPH paboTaxX B 3JIEKTPOYCTAaHOBKAX.

OCHOBHBIE TEPMUIHEI, IPUHATHIE B | [paBiiax
Tepmun OnpeaeneHue

CpeICcTBO, IPUMEHEHNE KOTOPOro IpeJOoTBpallaeT 1IN
YMEHBIIIAET BO3ACIICTBIE Ha OJHOTO MIIN OoJIee
pabOTarONUX OIMACHBIX U (M) BpeJHEBIX
IIPOM3BOJCTBEHHBIX (PaKTOPOB

Cpe/cTBa 3alUTHI

CpecTRa CIIy XKalllle JJIS 3allUTHl JEOACH, paOOTaOIIIX C
ONEKTPO3al[UTHBIE SIeKTPOYCTaHOBKAMU, OT IIOPaKEHUS 3IIeKTPUUECK M
CpeacTBa TOKOM, OT BO3JICIICTBIU 3JIEKTPUUECKOI AYTU U
SJIEKTPOMATHUTHOTO I10JIS

CpE,[[CTEEL 3dlIHUTBI, M30JIAIIITA KOTOPBIX JJINTCIIEHO

(OCHOBHEIE
BELACPXKIIBACT ]_3-516{}7—166 HalIPAXKCHIIC SJICKTPOYCTAHOBOK I
AOKYMEHT NnoarmcAH .
SNEKTPOHHOM MOANUCHIO KacCaTbCiAd K TOKOBCAYIIIIM
Ceptudcbmkar: 12000002A633E3D113AD425FBS0002000002A6 pi| HaHpH}HEHHﬂM
Bnapeneu; lLlebGayxoea TateAHa AnekcaHapoBHa

)LIE caMI II0 ceOe He MOI'YT IIPpH

HEHETEMTEHEH:CEG.F}B.2[121 Nno 2{]{38.2&22 SCIIEUUTE 3al[UTY OT IIOpaKeHIs

4 4
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CpCACTB4d TOKOM, a IIPHUMCHANOTCA COBMCCTHO C OCHOBHBEIMI
SJICKTPO3alllITHEIMHI CPCACTBAMII

HaHpH}I{EHHE MCXHKAY ABYMA TOHKAMI IICIII TOKA,
HaHpH}KEHHE nrara HaxXOJAITMIMIICH OJJHa OT ,[[pyl"{}ﬁ Ha PACCTOAHNII IIdl'a, Had
KOTOPBIX OJHOBPCMCHHO CTOHIT HCIIOBCK

CornacHo «IIpaBriaM TeXHHKH 0€30MaCHOCTH MPH SKCILTyaTaluH
1eKTpoycTaHoBOK noTpedurenei (IIIIE-C 1984)» npu padoTax B
3JIEKTPOYCTAHOBKAX K 3JIEKTPO3aIIHUTHBIM CPEICTBAM OTHOCITCS:
II30JINPYIOUINE IITAaHTU (OII€paTUBHEIE, JJIS1 HAJIOKEHUS 3a3€MIICHIIS,
II3MEPUTEIIBLHEIE ), H30IUPYIONUe (I onepaliiil ¢ IpegoXpaHuTeIaIMNI) I
AIIEKTPOU3MEPUTEIIbLHEIE KICIIY, YKa3aTelIl HallpsKeHI, YKa3aTeId HallpsiKeHN
11 pa3zupoOBKU U T. [I.;

e IBOIHPYIONMINE YCTPOMCTRA M IPUCIIOCOONIEHUS AJI1 pEMOHTHBIX PabOT IO
HanpskeHneM Beilie 1000 B u ciiecapHO-MOHTaXKHBINT NTHCTPYMEHT C
I3 0JIMPYIOMIUIMU PYyKOSITKaMU 11 paOOTEI B 3II€KTPOyCTaHOBKAX
HanpsxkeHuem go 1000 B;

o OUBICKTpUUECKNE IIepUaTKU, OOTEI, raJOoNI, KOBPEI, M30INPYIOIIE
HaKJIaJKH 1 II0JICTaBKI;

e HHAUBHAYAJILHLIE SKPAHUPYIOMIUE KOMIIICKTHI;

e IIEPEHOCHBIE 3a3E€MJICHI,

e OrpaJuUTEIbHBbIE YCTPOIICTRBA U JUAJIEKTPMUECKIE KOIIIaKU;

e IUIAKATHI U 3HAKH OE€30I1aCHOCTI.

K 0CHOBHBIM 3JIEKTPO3aIUTHBIM CPEACTBAM A1 pabOTHI B AJIEKTPOYyCTaHOBKAX
HanpskeHneM Beime 1000 B otHOCATCS:

e IBOJIHPYIOUINE IMITAaHTH, N30JIHUPYIOIUE H AIEKTPOU3MEPUTEIIbLHBIE KIS,
yKa3aTelIn HaIpsKEHI, YKa3aTell HallpsDKeHI 471 (pazpOBKU,

e IBOJHUPYIOMIHNE YCTPOMCTBA U IIpUcIIocoOIe Uil 411 padoT Ha BJI ¢
HEIIOCPEACTBEHHBIM IIPUKOCHOBEHNEM 3JIEKTPOMOHTEpPaA K TOKOBEIY II[IIM
JacTIM (M30JIMPYIOIIUE JISCTHUIRI, IUIONMIAAKI, M30IUPYIONIIE T,
KaHaThLl, KOP3UHEI TEJIECKOIIMYEeCKUX BhINIEK, KaOUHBI JJII pabOTHL Y
IIpOBOJIA I JIp.)

3 onupyromniue 4acTu OCHOBHBIX CPEACTB 3al[UTHl JOJDKHEI OBITh BREIIIOJIHEHEI 13
AIIEKTPOU3OJIIIMOHHBIX MAaTEPHAJIOB C YCTOMUNBBIMU JUAIEKTPIUECKIMU
cBolicTBaMu (113 papdopa, OyMakHO-OaKEIIUTOBLIX TPyO, »O0HITA, FTeTHUHAKCA,
JIPEBECHOCJIONCTRLIX IUIACTUKOR, INTACTUYECKUX 1 CTEKIJIO3MNOKCHIHBIX MaTepUaIOB
IT. I.).

MaTepuaJsl, ornomaronue Buary (OymaxkHo-OaKeJIUTOREIE TPYORL, JePEBO U
IIp.), JOJKHEL OBITh IMOKPBITEI BIIArOCTONKUM JIAKOM U IMETh IJIaJIKY IO
[IOBEPXHOCTEL O€3 TpelH, PacCIOCHUI 1 apallliH.

K HJOITOJIHUTC/IbHBIM JJICKTPO3dalllUTHBIM CPCACTBAM, IIPHMMCHACMBIM B

AOKYMEHT. MOAMNMCAH |
SNEKTPOHHOM NOAMMUCHIO )0 B, oTHOCATCA:

Ceptudbmkat: | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: llleBGayxoea TateAHa AnekcaHapoBHa

NencrenteneH: c 20.08.2021 no 20.08 2022
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e UHANBUAYaJILHLIE SKPAHUPYIOI[NE KOMILIEKTHL,

e IIROJIUPYIOI[UE IIOACTAaBKU 1 HAKJIAJIKI,

o JINBJIEKTPUUECKUE KOJIAKU,

e IICPEHOCHBIE 3a3EMJICHNU,

e OrpaJUTEIbHBIE YCTPOUCTRA,

e IDIAKaThl M 3HAKH OE€30MaCHOCTIL.
K 0CHOBHBIM 3JIEKTPO3aIIUTHLEIM CPpEICTBAM, IIPIUMEHAEMBIM B
alIeKTpoycTaHOoBKaxX HanpsoxeHneM Jo 1000 B, oTHocsaTcs:

e IBOJIMPYIOI[UE MITAHT,

e IIBOJIUPYIOI[UE U 3JIEKTPON3IMEPUTEIILHBIE KIIEIII,

e VKazaTeJIN HAIPSKEHI,

e JIMBJIEKTPUUYECKUE IIEPUATKIL,

e CJIECAPHO-MOHTAKHBLIII UHCTPYMEHT C M3OJINPYIOMUMU PYKOATKAMI.
K Jomo/IHUTEAbHBIM 3JIEKTPO3AIUTHEIM CPEACTBAM B 3JIEKTPOYCTaHOBKAX
HanpspkeHneMm a0 1000 B orHOcATCA:

o JINBJIEKTPUUECKUE raJIONIN,

e JIIBJIEKTPUUECKUE KOBPHI,

e IICPEHOCHBIE 3a3EMJICHIU,

e IIROJIUPYIOIIUE IIOJCTAaBKM 1 HaKIaIKII,

e OrpaJUTEIbHBIE YCTPOUCTRA,

e IUIAKATHI U 3HAKH OE€30I1aCHOCTIL
Br100p HEOOXOMMEIX CPEJICTB 3aI[UTHI IIPU ONEPATHRBHBIX IEPEKITIOUCHILIX U
Ipyrux padborax pernameHTupyercsda Hactoamumu [Ipasmwmamn "I1TE npn
AKCILTyaTallul 3JIEKTPOYyCTaHOBOK IMOTpeOUTEsel”" n ApyrumMn
COOTBETCTRBYIOI[MI HOPMAaTHBHO-TEXHNUECKIMU JOKYMEHTaAMH, a TaK¥Ke
OIpeAersieTCs MECTHEIMH YCIIOBIUSIMI Ha OCHOBAaHIH TPeOOBAHNII 3TUX
JIOKYMEHTOB.
[Ipu UCII0Ib30BaHUU OCHOBHBIX CPEJICTB 3alllUThl JOCTATOUHO IIPUMEHEHI]
OJHOTO JOMNOIHUTEIBLHOTO, 3a NCKIIOUEHIIEM CIIy4UaeB 0CBOOOKACHILT
[IOCTPAJABIIEro OT TOKA B AJIEKTPOYCTAHOBKAX, KOrAa JJId 3aIll{UTELl OT
HaIIPsDKEHII I1ara HeoOX0 MO IMPUMEHIThL Takke OOTHI WM TaJIOIIN.
CpeZICTBO 3alllUTHI JOIKHO OBITh paCCUHUTAHO Ha IIPHIMEHEHNE IIPH HauOOoIbIIeM
IOy CTUMOM pabodeM Hanp:skeHUn 31nekTpoycTaHoBkU (I'OCT 1516.1-76

20690-75).
Ilopsinok BbITNIOJIHEHHS Pa0OThI

1. HDH}”—IHTB 3alaHHC IIPCIIOJaBaTCIIA.

2. Ilo3HAKOMUTLCSA C OCHOBHBIMH ITOHATIISIMIAL.
3. Ha ocuoBaunu I'OCT 12.04.011-89 nomoOpaThk HEOOXOAUMEIE CPE/ICTBA
VHWWQVTTIHTTHH RaATTITTTITT T ‘!"!!'?!F‘-:!"!"!"!'?!T!"!TTTTJE" -l'":
OKVMERT HORTHCAH > BJIEKTPOYCTAHOBKAMU C YUETOM
SNEKTPOHHOWM MOANWCHIO JICTBEHHBIX (paKTOPOB
Ceprudnkat: . 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Webayxoea TaTeAHa AneKkcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmua 1

HarmmeHoBaHHE ITPOQeCCHH HammeHoBaHHe CpelcTBa KOIUIEKTHBHOH
(TOIZKHOCTH) ITPOH3BOACTBEHHOT O (paKTOpa 3aAII[HTEI

Tabmuwa 2

OCHOBHBIE DNEKTPO3AIIHTHBIC CPEACTBA I[GHGHHHTEHLI{EIE SNEKTPO3alIHTHBIC

IULS pabOTEI B 3IIEKTPOYCTAaHOBKAX CpeIcTBa, IPHMEHSIEMEBIE B
HanpsokeHHeM BeIte 1000 B 3JIEKTPOYCTAHOBKAX HAITPSKEeHHEM
BhIIIIE 1000 B

KoHTpo/IbHbIEC BOIIPOCHI

Kak knaccnpuiupyroTcs CpeIcTBa 3allUTEl pab0TarOI X ?

HazHaueHne cpeACcTB 2allUThl paOOTaIOIUX.

[ IpunHITUII BEIOOpA CpeACTB KOJUIEKTUBHOI 3aIlUTEl paOOTAaFOIIX.

IIepeuncnure cpeacTBa KOJUIEKTUBHOM 3alUTHl pabOTaOMIX OT JEHCTBIA
AIIEKTPUUECKOTO TOKA.

= Lo =

IIpakmuueckasn paboma Ne 3
Memoosl u cpeocmea obecneueHus 31eKmpoode30nacHocmu

HE.J][:Z OEHEL,[[EHHE OCHOBHBIMIT MCTOJaMII 1 CPCIACTBaMII oOecIIeueHn
OezoIracHOCTHU IIPpH SKCIUIYaTallHlH QIICKTPOYCTAHOBOK 14| 3411 H1TAa OT

HeOaro IIPIATHOI'O ,[[EﬁCTEI’IH JJICKTPHIHCCTBA
OcHo6blL meopuiL:

MaTtepHua/ibHO-TeXHHYECKOE ODecredeHHe MPAKTHYECKOM padoThI:
Harmsaaasie mocoOus oTHOCAMUECS K CpeICTBaM HHANBUAYaJIbHON U
KOJIIIEKTIBHOII 3aIUTEI IIPU paboTe ¢ AJIEKTPOYCTaHOBKAMII: 3HaK! O€30IIaCHOCTIL,
OTPaJUTEIILHEIE YCTPOICTBA, YCTPOINICTBA aBTOMAaTUUYECKOT'O KOHTPOJIA U
CUTHAJIN3AI[UIN, N30JIUPYIONIIE YCTPOICTRA U IIOKPLITIH, IIEPUATKI 1 OOTEI
JIBJIEKTPTUECKIIE.

Hcnonb3oBanue HarassaHocTH, TCO U aMJaKTHYIeCKOro MaTepHaJia:

IIK, mpoekTop, skxpaH. IIpezenrannsa PowerPoint”“CpeacTBa HHANBUAY alIbHOI
3aIUTHl HA OPeAIpUATUAX», ~ CpeacTBa KOJUIEKTUBHOM 3all[UTHlI Ha
MPEANIPUATUAX », CIIpaBOUHAs JIUTEpATypa, pa3laTOUHbLINI MaTepuall.

OcHOBHBIE ITOHATHS
DJIEKTP00€30MACHOCTh- CICTEMa OpraHN3aI[MOHHBIX H TEXHUYECKUX
MEPOIPUSATHII U CPEJICTB, 00ECIIEUNBAOIINX 3alIUTY JIOAEI OT BPpeJHOIO U
OITACHOT'O BO3JEICTBILI AJIEKTPUUECKOTO TOKA, SJIEKTPUUECKON AYTH,
SIIEKTPOMArHUTHOTO IOJI I CTATUMECKOTO SIIEKTPIIeECTBa (I'OCT 12.1.009-82.

CCBT. 3 [IOKYMEHT MOAMUCAH [Ipe/ICIICHIL)

ANEKTPOHHOW NOAMNCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A8 B Ce0s1 [IPABOBBIE, COINATILHO

Brianenew: ebayxosa Tateana AnekcaHaposHa KHC, CAHHTAPHO-I'IT'MCHITHCCKIIC,

Newncreutened: ¢ 20.08.2021 no 20.08.2022 HHBIC I1 ITHBIC MEpGHpHHTHH.

17



TpedoBaHus 2J1eKTP00€30MMAaCHOCTH HM3JI0KE€HEI B MeXKOoTpacieBBIX IIpaBIIax II0
oxXpaHe Tpyda (IIpaBuiIa O€30IMaCHOCTH) IPH AKCIUTyaTallluN 3IEKTPOYCTaHOROK,
[IpaBmax TeXHNYECKON 3KCIUTyaTaI[i 3JIeKTPOYCTAaHOBOK MOTPEOUTEIIEIL,
1'OCTax n apyrux HOpMaTUBHLIX IIPABOBLIX aKTaX.

TpeGoBaHI, coepxkanecs B 3TUX aKTaxX, paCIpOCTPaHIIOTCS Ha BCEX
[IoTpeOureneil, paOOTHUKOB BCEX OpTraHM3aIUil, HE3aBICUMO OT (POpM
COOCTBEHHOCTH U OPraHM3aI[IOHHO-IPABOBEIX (JOPM, a TakKXkKe Ha (PIB3UUECKIX
JINAIL, 3aHATBIX TEXHUUYECKUM 00CITyKUBAaHUEM 3JIEKTPOYCTAHOBOK, IIPOBOASIIIX B
HIX OIIEpATUBHBLIE IIEPEKIIFOUECHI, OPTaHN3YOIMUX 1 BBITIOIHAIONINX B
AJIEKTPOYCTAHOBKAX MOHTAXXHBIE, HaJla[OUHbLIE, PEMOHTHBIE U CTPOUTEIILHEIE
padOTEL, UCHBLITAHUA U U3MEPEHI (3JIEKTPOTEXHNYEC KHIT IIEPCOHAN ).
IloTpeduTens — opraHn3anuu Bcex (opM COOCTBEHHOCTU U OPraHN3aIloOHHO -
IIPaBOBBIX (POPM, UHANBUIYAILHBIE IIPEANPHMHIMATENIN U IpakgaHe (BlIaleIIbIIL]
AJIEKTPOYCTAaHOBOK HampskeHueM Brimme 1000 B), skcruryaTupyromniue
JIEIICTBYIOIIIE BJIEKTPOYCTAHOBKM HaIIpsixkeHNeM 10 220 kB BKIIIOUNTEIILHO
(IITO3II m.1.1.2).

DJIEKTPOYCTAHOBKA - COBOKYITHOCTE allllapaTOB, MAIHMH, IIPHUCIIOCOOIEHHIL,
JIMHUI 1 BCIIOMOTAaTeILHOT0 000pyJOBaHUS (BMECTE C COOPYKEHUSAMU U
[IOMEMIECHILIMI, B KOTOPEIX OHI YCTAaHOBRIICHEI ), IIpeHARHAUCHHAS JIJIA
IIPOM3BOJACTRA, IIpeoOpa3zoBaHNs, TpaHCcQopMaIlny, IepeJadun, pacIpegeIeHs
AIIEKTPUUECKOIl SHEPTHN I IpeoOpazoBaHus €€ B APpyTroil BIJ SHEPT UL

OnacHble » BPCAHLIC IIPOM3BOACTBCHHLIC [l)ﬂHTprl, CBH3aAHHLIE C
HCITIOJIB30BaHHEM EIJ]EETPHIIECEGFI JHCPIHH.

PakTopaMi OIIACHOTO M BPEAHOI'O BO3JAEIICTBUSA HA YEJIOBEKA, CBSI3aHHBIMU C
HCIIOJIb30BAHUEM SJIEKTPIUECKON SHEPTUN, SBIISFOTCS

npomexatile 3JeKmpuiecko20 moka yepes Op2aHusm 4ejlosexka,

go3oeticmelie 3JIeKmpudecKkoti oyl

6030eticmeue buono2U4ecKl aKkmueHO20 2JIeKMpU4eckKo2o NoJiA,

6030elicmelie OUoN02UYEeCKU aKMUBHO20 MA2HUMHO20 NOJIA,

go3zoeticmeue 1eKmpocmamudecko2o noJs,

8030elicmelle 31eKMpPOMAZHUMHO20 uzaydenusa (OMIH ).

buojornyeck aKTUBHBIMH SAABJIAIOTCSA JIEKTPHYECKHEe U MATHUTHBbIE I10JIs,
HATIPSZKEHHOCTb KOTOPBIX MPEBLIIIAET MpeaeabHO JOIYCTHMbIC YPOBHU
(IL/1Y) — rurueHH4ecKue HOpMATHUBBI YCJI0BHH TPY/A.

OmnacHbI€ U BpEAHBIE MTOCIEACTBUA JJI1 UEJIOBEKA OT BO3JEIICTBUS BJIEKTPUUECKOTO
TOKa, 3JIEKTPUUECKON AYTU, 3JIEKTPUUYECKOT0 I MarHUTHOTO IIOJIE,
AJIEKTpPOCTAaTUUECKOro nojid u SMIM nposgBIsIOTCA B BUIE SIIEKTPOTPABM,
MeXaHIUECKUX IIOBpEXKIEHUI 1 MpodeccnoHaIbLHEIX 3a00neBaHNIl. CTeIIeHb

I 1

T GKYMEHT AOAAVGAR ~ 77777 77T A, B TOM UHCTIe: pojia I BeIIMUHHbL
AMNEKTPOHHOW NOANMCHIO "0 TOKa, Iy TU TOKa Uepes TEJo
Ceprudnkar: 12000002A633E3D113AD425FB50002000002A6
Briageney: - ‘Webayxosa TatbAHa AnekcaHaposHa ( JJICKTPHHCECKOTI'O TOKA MIII

dHHMN3M HCIIOBCKA, }’CHDEHE[ EHEH_IHEﬁ
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CpeacTBa M crmocoObl 3alIMThI YeJI0BEKA OT IMOPaKEHHUA FJIEKTPHYECKHM
TOKOM CBOJATCA K CJeIYIOLIEMY:

e YMEHBIICHUIO pabodero HaIpsKEeHIS JIEKTPOYCTaHOBOK,

e BLIPABHUBAHHUIO IIOTEHIINAIOB (3a3eMIJICHUE, 3aHYJICHUE ),

e DBJIEKTPUUYECKOMY pa3JeICHUIO IeINIEN BEICOKNX 1 HU3KUX HAIIPSIKEHUIL,

e YBEJIHMYECHHUIO CONPOTUBJIEHI N30JIIINHI TOKOBEAYINX YacTell (paboueli,
YCIWICHHOM, JOIOIHUTEILHOI, JBOMHOMN U T. II.);

e TIPUMEHEHUIO YCTPOICTB 3al[UTHOTO OTKJIFOUEHMS U CPEJICTB KOJUIEKTUBHOU
3aIIUTHI (OrPagUTENIbHBIX, OJTOKMPOBOYHEIX, CUTHAJIM3NPYOMIUX YCTPOICTB,
3HAKOB O€30MMaCHOCTH M T. II.), a TaKXK€ N30JIUPYIOUIUX CPEICTB 3aIUTHI.

CTpyKTypa K/I1acCOB HAIP sKe HUS

e YIILTPaBEICOKMN KJIacc HalpspkeHus — oT 1000 xkB.

o« (CBepxBBICOKNN Ki1acc HampsikeHus — oT 330 kB go 750 xB;

o Bricokuil kimacc HampskeHna — ot 110 kB go 220 kB;

o« Cpeaguun knacc HanpstokeHns — oT 1 kB s10 35 kB,

o Hwusmun xnacc HanpsokeHnda — o 1 kB

CpeacrBa 3alIUThI

Knaccudukaimsi 1 nepedeHb CpeICTB 3al[UThl JJI1 pabOTEl B 3JIEKTPOYCTaHOBKAX,
TpeOOBaHI K X UCIBITAHUAM, COASPIKAHIIO I IPIMEHEHUIO YCTaHOBJICHEI
«HMHCTpYKIIUEN IO IMPUMEHEHUIO 1 UCIILITAHNUIO CPEJICTB 3alllUThI, UCIIOJIL3YEMBIX
B 3JIEKTPOYCTaHOBKaxX», YTBEPKACHHON MpukazoM MuusHepro Poccun ot
30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

3a3zemMJieHHE - IIPEJHAMEPEHHOE AJIEKTPUUECKOE COSANHEHNE KaKO-TTN00 TOUKH
CETI, AIEKTPOYCTAHOBKU U 000PYOBAHIS C 333 EMIISIOIIUIM YCTPONICTBOM
(IIY5 1.7.28).

3azemuisiiolliee YCTPOHCTBO - COBOKYIIHOCTE 3a3€MIINTEIS/ 3a3eMIINTENICH 1
3a3eMILTFONTUX IIpoBoJHUKOB (1IYD 1.7.19).

3azemMuIMTe b - IIPOBOAINASA YaCTh WM COBOKYIITHOCTL COEIMHEHHBIX MEXKIY
cOOO0M MPOBOIAIIIX YaCTEN, HAXOMAMIUXCS B AJIEKTPHUECKOM KOHTAKTE C TPYHTOM
(IIY5 1.7.15).

ConpoTuB/IeHHe 3a3¢eMJI€HUSA - OTHOIIICHIE HANIPSsDKEHNU Ha 3a3€MIIIOIEM
YCTPOICTBE K TOKY, CTEKAIOIIEMY € 3a3eMIuTens B 3eMimo (1I1YD 1.7.26)
Jaumumroe 3a3emiieHue

OTO 3a3eMJIEHIE, BLIIIOIHSIEMOE B IEJISIX AM1ekTpodesonacHocT (1I1Y3D 1.7.29).
3anUTHOE 3a3eMIeHIe 00eCIIeUNBaET 2alUTy SJICKTPOYCTAaHOBKHU I
00OpPYMOBaHIL, a TaKXKe 3allUTY JIIOACI OT BO3AEIICTRBI OIIaCHBIX HAIIPSKEHMIT I
TOKOB, MOTYII[X BO3HUKHYTH IIPU IIOJIOMKAaX, HEIIPaBUIILHON 3KCIUTyaTal[lN
TeXHHIKHU (T.€. B ABAPUMHOM pexnMe) 1 Ipu paspsaax MoiaHuii. Takxe
3aIUTHOE 3a3EMJIEHIE UCIIONIB3YETCS JJI 3allUTHL allllapaTyphl OT IOMEX IIpU
KOMMY TaI[SX B IIUTAOMIEN CETU 1 MHTEP (PEICHBIX LEISIX, a TaKXKe OT

NOKYMEHT NOANVUCAH »aDOTarOIIEro PSIOM 000PY,JOBAHIIL

ANEKTPOHHOM MOAMMCHIO | :
Ceptitpukar:  12000002A633E3D113AD425FB50002000002A6 1A MOAKHO pacCMOTpeTh Ha ABy X

BEnageneu: Webayxora TaTeAHa AnekcaHOpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022 CHCTCMEBL B BU/JIC 3a3CMJICHHOT'O

MOJIHUCIIPNCMHIKA
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e B COCTaBE€ CUCTEMBI 3aIUTLl OT UMITYJIbCHOTO II€pEeHAIIP K ECHILA
e B COCTaBE JIEKTPOCETU OOBLEKTA

3aHyJieHHe — 5TO IIpEeJHAMEPEHHOE BJIEKTPUUECKOE COSQUHEHNE OTKPBIThIX
IIPOBOJIAI X YACTEN 3JIEKTPOYCTAHOBOK, HE HAXOAAIUXCSA B HOpMaJIbHOM
COCTOSIHIU I10J] HAIIPSIKEHUEM, € ITIyX03a3eMJIEHHOU HENTPaIbHOM TOUKOIT
reHepaTopa IWIiN TpaHcdopMaTopa, B CETIX TPEX(PAa3zHOTO TOKA, C
IIIyX03a3€MJIEHHEIM BEIBOJOM HCTOUHIKA OJHO(A3HOTO TOKA, C 3a3€MIIEHHOII
TOYKOI ICTOUHMKA B CETIX IIOCTOSHHOT'O TOKA, BBEIIIOIIHAEMOE B I[EJIIX
3JIIEKTPOOE30IIaCHOCTU.
3all[UTHOE 3aHYJIEHNE ABISETCSI OCHOBHOII MEpOil 3alllUThHI IIPU KOCBEHHOM
[PUKOCHOBEHNHU B 3JIEKTPOYCTAaHOBKAX 10 | kB ¢ rimyxozazeMI€HHON HENTPAIbIO.
[IpunHIun pa®oTel 3aHYIEHUS: eCJIi HanpskeHue ((a3z0BhIil IPOBOJ) MOIIaJaeT Ha
COEQUHEHHLIN ¢ HyJIEM METaJUIMYeCKUIl KOPIIyC Ipudopa, MPOUCXOAUT KOPOTKOE
3aMbIKaHNE. Cila TOKa B LIEHHN IIPU 3TOM YBEJIMUNBAETCI IO OU€Hb OOJIBITIX
BEJIMUNH, UYTO BLI3LIBAET OBICTPOE CpabaThIBAaHUE aIlllapaTOB 3aIl]HTh
(aBTOMATHUYECKIE BBEIKIIFOUATENN, IIJIABKUE IIPEJOXPaHUTENN ), KOTOpPHIE
OTKJIFOUAIOT JIMHIIO, IINTAOIIY O HEHCIIpaBHEII npudop. B moboMm ciyuae, 11V D
perjlaMeHTUPYIOT BpeMs aBTOMaTIMUECKOT'O OTKIIFOUEHUS [IOBPEKACHHO JINMHUIL
J1111 HoMuHAIBLHOTO a3zHoro HanpspkeHnsa cetu 380/220 B oHO HE JOKHO
nperbImath 0.4 ¢
Ilopsinok BbITIOJIHEHHSA PA0OThI

|.IlomyunTs 3ajaHue IIPEo aBaTels.

2.1103HaKOMUTBLCS CO CPEACTBAMH 3aIUTHI, UCIIOIL3YEMBIMU B
AJIEKTPOYCTaHOBKAX, TPEOOBAHIIO K X HCIBITAHUIO, COACPKAHIIO U
[P IMEHEHUIO.

3. IlomoOpaThk M30IHUPYIOLINE 3JIEKTPO3alIUTHEIE CPEACTBA (OCHOBHEIEC I
nonojiHuTenbHble, CH3) 111 ykazaHHOro Buja pador.

4. PeaymnbTaT npeAcTaBUTHL B BUE TaOJIMITHL.

5. OTBeTUTEL Ha KOHTPOJIEHBIC BOIIPOCHI.
Tabmua

HanmeHoBaHHe ITPOH3BOJCTBCHHOI O 0OBEeKTa CPEI[CTEE], 3aITTHTHI CPEI[CTEE], 34ITTHTHI
OCHOBHBEIC JOITOIIHHUTCIIBHEBIC

Y4acTOK peMOHTa 31eKTPo00OPYIOBaHH
(HalmajKa, PEMOHT, PerYIHPOBaHHe AJIeKTPHYECKIX
CXeM TeXHOIOTHYECKOI0 000pyA0BaHH
HarpsokeHHeM 1 KB)

Y4acTOK peMOHTa BEICOKOBOIHTHOIO
o0opymoBaHHS (PeMOHT, HCIIBEITaHHE,
pPeryImpoBaHHe 3IeKTPO0OOPYIOBAHH S
HarpsokeHHeM 500 kB)

Paszbopka, peMOHT H cOOpKa 3IeKTPOo000OPYI0OBaAHN

3aKPBITBIX PACIIPEIEIIHT EIIBHBIX YCTPOHCTB

AOKYMEHT MOAMMUCAH
ANEKTPOHHOW NOANNCHIO
Ceptudpukat: 12000002A633E3D113AD425FB50002000002A6

Enapeneu. Hlebayxoea TateaHa AneKkcaHgpoeHa

[Neicteurened: ¢ 20.08.2021 no 20.08.2022
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3apsIKa aKKyMYIISTOPHEIX OaTapeH.

[IyIBT yIIpaBIeHI SIEKTPOCTaHI[HEN

JIMHM 37IeKTpornepeaun HarpsokeHeM 20 kB —
BEPXOBBIE OCMOTPBI, COCTABIIEHHE CXEM H
ITACIIOPTOR, HAKIIAbIBAHIE 3a3eMICHHS,
YCTPOHCTBO OTTSDKEK

KOoHTpoJ/IbHBIE BOIIPOCHI
1. Knaccudgukausa cpecTB 3allUThI, UCIIONL3Y EMEIX B
AJIEKTPOYCTAHOBKAX.
2. CpeacTBa U CIIOCOOBI 3alIUTHI UEJIOBEKA OT HOPaKEeHII
AJIEKTPMTUECKUM TOKOM.
HazHaueHNe 3JIeKTPO3alllUTHEIX CPEACTB
[ IppHIIUIINAIEHOE pazIndie MEXAY 3a3eMJICHIEM U 3aHYJICHIEM.

il

IIpakmuueckas paboma No 4
Cpeocmea 3auiumast om CMamuieckozo IN1eKmpuiecmad

HE.J][:I 3dKpPCIIIITEL 3HAHHA 110 oOecIIeueHITIO paﬁﬂTHHHDB CpCcACTBAMII

3alIHTEI OT CTATHHYCCKOI'O JJICKTPHYUCCTBA Ha IIPOM3BOJCTBC
OcHoé6bl meopuu.

CraTHyeckoe 3J1eKTPUYECTBO — COBOKYIITHOCTE SIBJIEHUIL, CBA3aHHBIX C
BO3HUKHOBEHIEM, COXpaHEHHEM H pejlakcaIiell CBOOOJHOTO 3NEKTPUIECKOTO
3apsjia Ha IIOBEPXHOCTHU IIH B 00ObEMe JUAJIEKTPUKOB IUIN Ha HM30JIHPOBaHHBIX
[IPOBOJIHUKAX.

1IpoucxomxaeHue

ONeXTpu3anusa JU3JIEKTPUKOB TPEHIEM MOXKET BO3HUKHYTE IIPU
COIIPUKOCHOBEHUNU JIBYX Pa3HOPOJHBLIX BEIIECTB U3-3a pPa3INuis aTOMHBIX U
MOJIEKYJISIPHBIX CIUI (I3-3a pasznuunsd paOOTH BEIXO/1a AJIIEKTPOHA I3 MaTEPUAJIOB).
[Ipu 3TOM IpOUCXOANUT IIE€pepacupegelICHIE SJIEKTPOHOB (B KIUJKOCTSIX U ra3zax
€I€ 1 OHOB) ¢ 00pa30BaHIEM Ha COIIPUKACAIOMIMXCS IIOBEPXHOC TAX
AJIEKTPUUECKUX CJIOEB C PaBHBIMU 3HAKaMU 3JIEKTPUUECKNX 3apsAoB. PaKTUUECKN
aTOMBI I MOJIEKYJILI OJHOTO BEIECTBa, 00JIagaromnue 00see CIIbHLEIM
[IPUTSAAKEHNEM, OTPBIBAIOT AJIEKTPOHEI OT JAPYyroro BemecTBa. CozjlaBas BUXPEBOE
JIBIDKEHIE NOHOB CPEeALl, B KOTOPOIl OHU 3aKJIFOUEHEI.

llosryueHHas1 pa3HOCTh MOTEHITMAJIOB COIIPUKACAFOIUXCS IIOBEPXHOCTEN 3aBUCUT
OT psza PakTOPOB — JUIIEKTPUUECKUX CBOIICTB MaTepHaJIoB, 3HAUEHHS X
B3AMMHOTO JaBJICHU IIPU COIMPUKOCHOBEHMNH, BIAXKHOCTH U TEMIIEPATYPEI
[IOBEPXHOCTEN 3TUX TeJ, KJINMaTIUECKNX yCIIoBUil. [Ipu mocreayromem
pa3JelIeHNN STUX TEJ Ka)XJ0€ 13 HIUX COXpaHsAET CBOII AJEKTPUUECKUIL 3aps, a C
YBEIINYSCHUEM PACCTOSHIS MEXKIY HUMH 3a CUET COBEPIIAeMOil pabOTHI IO

AOKYMEHT MNOANMCAH 3 BO3pacTaeT U MOKET JOCTUTHY Th
3MEKTPOHHOWM NOAMUCHLIO

Ceprndpmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




ONEKTpUUECKIE Pa3psabl MOTYT 0Opa30BBIBATLCS BCIIEICTBIE HEKOTOPOI
3JIEKTPOIPOBOJHOCTH BIIaXKHOTO Bo3ayXa. IIpu BnaxkHOCTH Bo3gyXa Oonee 85 %
CTATHMYECKOE AJIEKTPUUECTBO MPAKTUUYECKN HE BO3ZHUKAET

Mepoii 2J1eKTpH3aLIMH SIBJIIETCS 3apsAd, KOTOPLIM 00JIaJaeT JaHHOE BEIIECTRO.
HMHETEHCHBHOCTE 00paz0BaHU 3apsI0B BO3pacTaET C YBEIMUEHIEM CKOPOCTH
[IepeEMEIEHNA MaTepalioB, NX YAEIbHOIO COIIPOTURIIEHUS, IUTOIa A KOHTaKTa 1
yCIUTIA B3aUMOAENCTBILL. CTEIEHD BIIEKTPU3AIUN 3apSAKEHHOIO TENA
XapakKTEpU3YET ero IOTEHIUAl OTHOCUTEIILHO 3E€MIIN.

B mpom3BOJICTBE HAKOIUIEHHUE 3apsiJOB CTATHUECKOTO 3JIEKTPUUECTBA YACTO
HaOIFO1a€TCS IIPU:

MpeHUl NPUBOOHLLX PeMHEell O UIKUELL Ul MPAHCNOPMEPHLLX JIEHM O 6AJlb,
0CcObEeHHO ¢ NPOOYKCOBKOIL,

nepexkauke O2HeoONacHbuIX HCUOKOCMEIL No mpybonpoeooam 1 Hallee
HeghmenpooyKkmos 6 eMKOCHIL;

OBUHCEHUU NbLUL NO 6030YX0600aM, OPOOJIEeHUNU, NepeMeulu6aHuUl U
NpoceusaHull CyxXux Mamepuaios i 6euiecms,

corcamuil 08YX pazHOPOOHBLIX Mamepuaios, OOUH 13 KOMOPbLIX OUSTIEKMPUK,
MexaHu4ecKoll obpabomke niacmmacc;

MPAHCNOPMUPOEAHULU CHCAMDBLX U CHCUNCEHHBIX 2a306 o mpyobam u
UcmeyeHUl UX Yepe3 omeepcmiia, 0COODeHHO eclll 6 2a3aX COOePHCUMCA MOHKO
PpacnbllieHHAA HCUOKOCMb, CYCNEeH3UA UL Nblilb,

OBUIHCEeHUU aBmompaHcnopmepa, meiexcex Ha pe3uHoeblx WuUHax i o oetll
1O CYXOMY U30JUPYIOULeMY NOKPLIMUIO U M. O.

MeToabl U CpeACTBA 3AIHUTHLI OT CTATHYECKOI0 AJIEKTPHYECTBA
K oOmum npoduinakTHIeCKUM MEPOIPISATHAM, IIPEIyIIPEkKTAOIIM OllaCHBIE
IIPOSIBIICHU S CKOIIMBIINXCS SIEKTPUUECKUX 3aPs/I0B, OTHOCSTCS

® OTCOC BO3JQyXa M3 IIOMEIIEHIS WIN allllapaTa, ¢ TeEM YTOOBI KOHIICHTPAII
B3PEIBOOIIACHOII cMecH ObIJIa MEHBIIIE HUKHETO IIpejieila B3phIBAEMOCTI,

® YCTPOMCTBO aBTOMATHUYECKON CUTHAIM3AIUU, ASHCTBYIOIIEH IIpU
BO3HUKHOBEHIN B IIOMEIEHUN WU allllapaTe KOHIIEHTPAIUU Ia30B WUJIN
[1apoOB, He HpeRuImaronien 50% HauMeEHbIEN B3PLEIBOOIIACHOCTU,

® OrpaHMYEHNE KOHIIEHTPAI[IU 3allaca POPIOUNX U B3PBIBOOIIACHKIX BEI[ECTR
B OJTHOM MECTE,

® YyCTaHOBKa Ha OONBIINX allllapaTaX CO B3PLIBOOIIACHON CMECHIO B3PBIBHEIX
IIpeJoXpaHUTeNIe JOCTATOYHOTO CEUeHU B TAKOM MECTE, UTOORI IIPH
B3PLIBE X BEIOPOCIJIO B HYKHOM HaIlpaBI€HUN,

e 110400p MaTEpPHUAJIOB TEXHOJIOTMYECKOTO 000pYJOBAaHIA TaAKIM 00pa3oMm,
YTOOBI UCKJTFOYAIach BOZMOXKHOCTE OIMACHEBIX CKOIUICHUI AIEKTPMUECKUX
3apsIOR,

® pa3BEeHINBaHUE NMPEAYIIPEINTEILHBIX IUTAaKaTOB 00 OIIaCHOCTH Ha TeX

OOKYMEHT MOANUCAH | i
SHEKTPOHHOM NOMNCHIO OBaHIs, Ha KOTOPEIX BO3MOYKHO
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MeToasl, npeayrnpexRaaiine ornacHble CKOIJICHUS 3apAI0B H
CIOCOOCTBYHIIIHE UX OTBOJIY U HEHTpaJIH3aLUH, CJIeaYI0IIHe:

® 3a3eMIJICHIE BCEX TOKOIIPOBOIAIINX YaCTEM TEXHOJIOTMYECKOTO
000OpyJOBaHUS,

® IIOBHIIIECHIUE 3JIEKTPOIIPOBOJHOCTI MaTEPUAJIOB 3a CUET IPUMEHEHI
IIPOBOJANINX IIOKPEITUN U J0OaBOK;

e oOmee u MECTHOE YBJIaXXHEHIE BO3QyXa;

® OCYIIKa I OYHCTKA I'a30B OT B3BEIIEHHBIX, KUIKNX 1 TBEPALIX YaCTHUIL,

® OUNCTKA XUJKOCTEN OT 3arpsS3HEHNI KOJIJIONIHEIMI YaCTUI[aMIL,

® IOHM3aIMI BO3AyXa WIN CpeIbl, 3all0JIHAIOIIEI allllapaThl;

® YCTPOUCTBO 3JIEKTPOIPOBOIHBLIX IIOJIOB.
CpeactBa 3alIUTHI OT CTATHYECKOI0 IEKTPUYECTBA MO NMPUHLIUITY
aeicTBHA JeuTcs Ha ciaeayromue Buabl (I'OCT 12.4.124-83):

® 3a3eM/LIIOIINE YCTPOMCTBA, HENTPAIN3aTOPHI,

® VBIIAXHIIOI[NE YCTPOICTRA,

® AHTUAJIEKTPOCTATUUECKME BEI[ECTRA,

® SKPaHUPYIOI[HNE YCTPONCTBA (KO3BIPBKU, IIEPETOPOIKN ).

3azemiieHue

3azemJiieHHe — HapOOJIEE YACTO IIPHUMEHIEMOE CPeJCTBO 3alUTEI OT CTATUYECKOTO
BJIEKTPUUECTRA.
3a3zemMJieHHe - IIpEJHAMEPEHHOE AIIEKTPUUECKOE COSAUHEHNE KaKO-TN00 TOUKH
CETH, IIEKTPOYCTAHOBKHU IJIM 000PYJOBAHNS C 3a3E€MJISIOIIIM YCTPOMCTRBOM
(IIY5 1.7.28).
3azemJisilolee YCTPOMCTBO - COBOKYIIHOCTE 3a3€MJINTEILI/ 3a3€MIINTEIIEN U
3a3eMILIIOM X IpoBOJHUKOB (IIYD 1.7.19).
3azeMJIMTe b - IIPOBOAINASA YaCTh NI COBOKYIITHOCTL COEMHEHHBIX MEXKIY
cOOO0M MPOBOJAIINX YACTEN, HAXOASIIUXCS B AJIEKTPHUECKOM KOHTAKTE C TPYHTOM
(IIY5 1.7.15).
ConpoTuB/IeHHe 3a3¢eMJICHHUS - OTHOIIEHUE HAIPSDKEHNU Ha 3a3€MIIIOIEM
YCTPOICTBE K TOKY, CTEKAIOMEMY C 3a3eMINTeN B 3eMio (1IY 3 1.7.26)
3auwumroe 3a3emileHue
OTO 3a3eMIICHUE, BBIIIOIHSIEMOE B IIeNIX sekTpodezonacHocTu (I1I1Y3 1.7.29).
3anuTHOE 3a3eMIeHIe 00eCIIeUnBaET 2alUTY SJIEKTPOYCTAHOBKHU I
00OpyIOBaHI:, a TaK¥Ke 3aIlMUTY JIFOACH OT BO3JEHCTBIS ONACHBIX HAIIPSKEHUI U
TOKOB, MOTYII[IX BO3HUKHYTH IIPU ITOJIOMKaX, HEIPaBUIILHON AKCILTyaTaliin
TeXHHUKH (T.€. B ABAPMMHOM peKIMe) U IpU pa3psgax MoJIHuL Takxe
3aIUTHOE 3a3EMJIEHIE UCIIONB3YETCA I 3alllUTHL allllapaTyphl OT IIOMEX IIpU
KOMMY TaI[SIX B IIUTAOMIEN CETH I MHTEP (PEICHBIX LEISIX, a TaKXKe OT
ATAEFTNAMATHUTHLIVY TTOAMAY  TAaRATAUTULIY AT naﬁgTammen} pAaOM {jﬁgp}rﬂggaHHH_

NOKYMEHT NMOoAanncAH
SNEKTPOHHOW MOOMUCKIO A MOXXHO PpaCCMOTPCTE Ha JIBYX
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnageneu: [LleGayxoea TateAHa AnekcaHapoBHa
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e B COCTaBE€ CUCTEMBI 3al[UTHl OT UMIIYJIbCHOTO IIepEeHAIPsKEHIS B COCTABE
AJIEKTPOCETU OOLEKTa.
YUUTHIBast MaJible pa3psAHbIE TOKM IIPU CTaTIUECKOMN SJIEKTPU3aIlNN, JOITYCKAKOT
COIIPOTURJICHUE 3a3eMILIIONI[Ero yeTpoiicTBa 40 100 Owm.
Hemerarmudeckoe o00pyJOoBaHIE CUNTAETCS 3JIEKTPOCTATHUECKH 3a3€MIICHHBIM,
€CJIN COIIPOTHRJIEHUE PACTEKAaHMUIO TOKA Ha 3€MJIIFO C JIFOOBIX TOUEK €TI0
BHYTpeHHell I BHEIIHell TOBEpXHOCTH IIperblmaeT 10’ OM Ipi 0THOCUTEILHOI
BJIAXKHOCTH BO3/QyXa He BhIle 60%.
B mpom3BojicTBax rje CyIleCTBYET ONIaCHOCTh BOCINIAMEHEHNS B3PLIBOOIIACHBIX
pa3psI0B C UEJIOBeKa, HEOOXOMMO 00ECIIeUYNTh PabOoTarOIMUX
AIIEKTPOIPOBROAAIIEN 00YBBEIO. OOYBb CUNTAETCS 3JIEKTPOIIPOBOIAIIEIH, €CIII
3JIEKTPUUECKOE CONPOTURIIEHNE ee He IpeBblmmaeT 107 Om.
HoHnusauus Bo3ayxa
Ilpy HEBO3MOXHOCTH MNCIIONBL30BAHUA CPEACTB 3alIUTEI OT CTAaTUYECKOIO
AJIEKTPUYECTBA PEKOMEHAYETCS HEUTPAIN30BaTh 3apsjbl MOHM3AIUEIl BO3JlyXa B
MECTaX MX BO3HUKHOBECHISI WIN HaKOIUIEHWA. J[IIs1 5TOro  MCIIOJNBL3VIOT
crelaabHbIE P OO PEI - MOHU3ATOPHIL, CO3JaroIIe BOKPYT
Ha3JIEKTPU30BAHHOIO 0OBEKTa IIOJIOKUTEIILHBIE N OTPpUIlaTEIbHEIE MOHBI. VIOHHI,
NMEIOIUE 3aps[, IIPOTUBOIIOJIOXKHBIN 3apsaAay ANSJIEKTPUKA, MPUTATUBAIOTCA K
O0OBEKTY U HEUTpaJIM3yroT ero. J[JI1 oTBoJa CTaTHUECKOI'0 AJIEKTPUUECTBA C Tela
YyeJIoBEKa IPEAYCMATPUBAIOT TOKOIIPOBOSAIINE IIOJBI WIM 3a3€MJIEHHLIE 30HHI,
paboune IUIOMIAAKN, MOPYYHH JIECTHHI], PYKOATKH MHOpUOOpPOB U T.1I.;
oOecIeuynBarOT PadOTAKMINX TOKOIIPOBOJAMEl OOYBBEO C COIPOTHBIIEHHUEM
o JOIIBEI He Oojiee 108 OM, a TakkKe aHTUCTAaTHUECKOIT CIIEII0Ae K O,
Heunrpanusatopbl 1o npuHUUITY HOHU3aUUH aejsarca Ha (1'OCT
12.4.124-83):
H/TY KITWOHHEIE, BEICOKOBOJILTHEIE, JIYUEBEIE, a3pOJUHAMIUECKUE.
CpeacrBa HHIUBHUAYAJIBLHOH 3aIUTbLI OT CTATHYECKOI 0 3JIEKTPUYECTBA B
3aBUCUMOCTH OT HA3HAYEHUA ACJIATCH HA:

® cIielUalibHAsg OJIeXk/4a SJIEKTPOCTaTIUECKasd,

® crenuaabHasg 00yBb aHTUAIIEKTPOCTATHUECKasd,

® IIpeJoXpaHHUTENbHLIE IPUCIIOCOOJIEHNS aHTUAIEKTpocTaTHUeckue (KOoJIbIa

11 OpacJyeThl);
® CpPEICTBA 3AIUTHI PYK aHTUAJIIEKTPOCTATUUECKUE.
Ilopsaaox BbIMOJTHEHUA PAdOTHI

1. IlomyuuTs 3aJaHIe OPENO aBaTEIs.

2. Ilo3HAKOMUTECS C METOAAMH U CPEeACTBAMU 3aIIUTEL OT CTATIUECKOTO
BJIEKTPMUECTRA.
3amonHurte Tadbmuiry Ne 1.
4. ZanmonHute tadbiauiy Ne 2

e
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JNCEKTPHYCCTBA

Tabmiya No 2 Knaccugurayus CH3 no 3aupumuomy HasHaueH1io

SaIUTHEIE CBOHCTBA

3allUTHRIE CBOHCTBA

YeroBHBIE 0003HAYEeHH S 3alllHTHEIX CBOHCTB

TPVIIIIBI IO PYIMIEL TIOATPVYIIIIEI
CriertnanpHOH | CrielHaJIbEHOH Pykasuil u
OJIE K IBI 00YBH IEPYATOK
Ot Ot
3JIEKTPOCTaTHYECKHX | AIeKTPOCTaTHYECKHX
3apSA0B H TIOJIEH, Pa3pSIOB
3JIEKTPOCTaTHYECKHX
TIoJIeH

KUHTPD.H bHbBIC BOIIPOCHI

1. Yrto Takoe cTaTUYECKOE SIEKTPUUECTBO?

2. Kakue IIPON3BOJCTBCHHEBIC ITPOLCCCEI CBA3dHBI C OlIIaCHOCTBHO
BO3HHNKHOBCHIIA CTATITHEC KOI'O BHEKTPHT-IECTEH?

3. Kak obecrnieuntns JICKTPOCTATHHCCKY O HCKPD6EBDHHCHDCTB

IIPOMU3BOJACTBCHHOI'O oOLekxTa?
4. HﬂpET—IHCHHTE CpCACTBa 3dalIHTEI OT CTATHHCCKOTI'O 3JICKTPITHCCTEA.

IIpakmuueckas paboma Ne 5

Buwiuucnerue HANPAHXHCEHUA NPUKOCHOBEHUA U ULd208020 HANPAHCEHUA
HE.J]LZ HAYVHHUTBECA BBIHHCIIATE ITA'OBOC HAIIPAXKCHIIC II

IIPHNKOCHOBCHIIA.
OcHo6bl meopui.

HAIIPAMKCHIIC

1.1. HanpspxeHue mpsaMoro IpukocHoBeHUs B Tpexdaznoii cetu IT

B CHMM&TPH‘-IHDE[ TpEX(bElBHDﬁ CCTH TOK HCPC3 MN3O0JIANMNEKO Hd 3CMIIIO 3aBHCHT
OT (I)EIBHDFO HaIIPAKCHILA U, dKTIIBHOI'O COIIPOTHUBJICHITA HN30JLAIIHHI Rm 1 EMKO-
ctu C (bELBLI OTHOCHUTEJIILHO 3eMJI. AKTHUBHBIII TOK YTCHKII HCPC3 H3O0JIAILIEHO

[, =U/R_ ,TOK YTE€UKH HEPE3 €EMKOCTL C 3aBucur ot T—IElCTDTLIf HAIIPAKCHIA CC-

TN [, =U/X,=UwC, TO€ w= 27 —KPyroBas dyacToTa HAIIPKEHII CETU.
Ha BextopHOIl nuarpamme Tok Ig mmo ¢aze cormagaeT ¢ HanpskxeHueM U cern,
0 v
a Tok Ic — onepeskaeT HamnpspkeHune Ha 90" (puc. 1). IloaTomy monHbIN TOK a3kl

Ha 3EMIIFO

I.=AI2+12 =1,

AJ
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B HOpMalbHOM peXUME COIPOTHURJIEHUE M30JLAIUU IIPOBOJOB Z MHOIO
OONIBLIIE CONPOTHRJICHUS Tella 4ejloBeka Rjp, KOTOpoe IPHMEM pPaBHBEIM HYJIO.
Torma mpm xacaHHM 4YeJIOBEKOM, Halpumep, ¢asbl A, IOTEHIMAI 3TOH a3zl
CTAHET pPaBHBIM IIOTEHIUAIy 3€MJIH, T.€. HYJIIO, a IoTeHumanel ¢az B wm C
BO3PacCTyT A0 BEKTOpHOI cyMMEI HampskeHuii gaszel A mu B wu C. CkazaHHOe
nosicusercsa puc. 2a, rae Uy Up, Uc — ucxonueie HanpsnkeHns a3 A, B, C; @ay

®B1, Oc1— NoTeHIuanLl ¢paz A, B, C npu 3aMbIKaHIHN IPOBOga A Ha 3€MITIO.
Ua

3 4

N | Dy N

U'l." U E ]'l." ] B
O gy
Py I, [ g
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a 0

Puc. 2
NOKYMEHT NMNOoAanncAH

SNEKTPOHHOW NOAMUCLIO
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3 reomerpuueckux noctpoeHuil puc. 20 (Ip;u Iey — Toxu ¢az B u C mpn
3aMBIKaHIHI IIpoBoJa A Ha zeMimto;, I4; — cymMapHEI Tok a3z B u C, T.e. Tok
dazel A Ha 3eMIr0) BHAHO, 4TO OoTpe3ok NIa; B 3 paza OosbIe OTPE3KOB
NUc=NUg, nponopnuoHaibHBEIX TOKaM YTEUKHN Ha 3eMJIO B HOPMAalIbHOM pe-
Kume Icu Ip, T.€. TOK Uuepes UeIoBeKa

1,=3U/Z=3I,.

IIocKONBKY pealbHO CONPOTHURIIEHUE Tella YEJIOBEKAa HEHYJIEBOE, IIOTEHITUAI
¢dazel A OyJeT OTJINMYATLCA OT HYJISL, B PE3yJIbTaTe YEro TOK uepe3 UeJIoBeka Oy-
€T OIINCEIBATLCS YpaBHEHIIEM [,=U(Z/3+R)).

IIpumep 1. Ilycts B ceru IT 380/220B compoturiaenne mzosamun R,;=30
KOM, a eMKOCTb (pazHBIX IIPOBOJOB OoTHOCHTeNbHO 3eMiu C=0,1 MxD. Onpeae-

JINTH TOK IPSAMOro IIpUKOCHOBEHN Ipu Rp=1 xkOMm.
Peutenue. AXTUBHEIN TOK YTEUKHU Ha 3€MIIFO

I,=U/R,_ =220/30="7.333md.
EMKOCTHOI TOK YTEUKN Ha 3€MIIEO

[, =UwC = 220-314-107" =6.91uA.
1 [onHEBIN TOK YTEUKN Ha 3E€MIIIO

1o

IIomHoe COIIPOTHUBIICHNIC YTCHKI HCPC3 HM30JIAIIIEO IIPOBOJa

Z=U/I; =220/10= 22xOm.
Tox uepes Teno yenoBeka Ipu IpsAMOM IMIPUKOCHOBEHUN
I, =U(Z/3+R,)=220/(7.333+1) = 26.4mA.

2+ 12 =/53.77 + 47.72% = 10mA.

R

1.2. HanpsizkeHne KOCBEHHOTO IIPUKOCHOBEHN B aBapuiinoil cetu I'T

KocBeHHOE IPUKOCHOBEHNE UMEET MECTO IIPU KaCaHUM YEIIOBEKOM KOpIIycCa
AIIEKTPOOOOPYAOBAHISA C IIOBpEXKJAEHHOI m3oanueil. IIockonpky kopmyc 3a-
3€MJIEH, IIPUYEM CONPOTUBJIEHUE 3a3€MIICHII MHOI'O MEHBIIE COIIPOTURIICHU
I30JIAIIUN HETIOBPEKACHHBIX (pa3HBIX IMPOBOJOB U COIPOTHRICHUS Tella YEJIOBE-
Ka, TO IIOTEHIAJI KopITyca OyaeT ONN30K K HYJIIO. Tak, B paCCMOTPEHHOM BEIIIIE
npuMepe Ipu kopoTkoM 3aMbelkaHUm (K3) das3er A Ha xopryc Tok Iy cocTaBUT
30 MA (YyTpo€HHOE 3HaUYEHHE TOKa YTE€UKHM B HCIPaBHOM cocTosgHHU). Ecnu co-
IPOTURJIEHNE 3a3eMileHUS obopyaoBaHus R; Hampumep, 100 Om, To Hampsxe-
HI1€ KOCBEHHOTO IIPUKOCHOBEHUS

U, =R,-1,=100-0,03=3B.
1.3. HampspkeHne mpsMoro NpuKOCHOBEHH B aBapuitHoli cet I'T

HDCI{OHBI{}" IIPH 3aMbIKdHHMH D,[[Hﬂﬁ I13 (1)&3 Ha 3CMIIIO IIOTCHIIIIAJIBEI OCTalJlb-

HBIX (pa3 BO3pacTarOT B {paa (puc. 2a), To NpsIMOE€ KacaHHE K HHUM BEChbMa
OIIACHO, IIOCKOJIbKY K YEJIOBEKY B ATOM cCJIydae IIPUKIIAJBbIBAETCS IMPAKTHUECKU

nuHeliHoe HamnpsbkeHne 380 B. HeszHaunuTenbHOE CHIDKEHNE HANpPSDKEHII  3a

AOKYMEHT NOANUCAH SHIIN 3a3€MIICHIS IIPaKTHYECKII HE
SNEKTPOHHOW NOANUCHIO |
Ceprichkat:  12000002A633E3D113AD425FB50002000002A6 JICKTPITHCCKIIM TOKOM.
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[ Ipu psamom npukocHOBEHNU B ceT 1’1 TOK Uepes Teso ueroBeka
[, =U(R,+R,),
riae R, — COpOTURIIEHUE 3a3EMJIEHN NCTOYHIKA TOKA.
R}r
R, + R,
[lockoneky Rp>>R,, HanpspkeHHE NPUKOCHOBEHMS MNPaKTUYECKH paBHO (as-
HOMY HaIIpSAKEHUIO CETI.

H&HpH}HEHHE IIPHNKOCHOBCHIIA Um = I}: . Rh =U

1.5. HanpsxeHnne NpuKOCHOBEHNUS B aBapuiiHoil Tpexdazuoii cetu TT

HpH 3dMBIKaHIH (I)EJ.BBI Ha 3CMIJIIO IIPOTCKACT TOK 3a3CMIJICHITA
Ij' = U(R_? . R‘L’I)
IIpu »TOM HaIpsDKEHHE IIPUKOCHOBEHMS K MOBpEeXkJIeHHON ¢daze paBHO Mo-
TEeHI[AIy HOBPEXKIACHHOM (paskl

R
U, =1,-R =U - jfi' Ecnu Ro=0, To HanpshXeHNEe KOCBEHHOT'O IIPUKOCHOBEHUS
+
3 0

paBHO (hazHOMY Ha- MpsIKEHUIO ceTu. Eciu ke Rg=00, TO IMeeM pacCMOTPEHHYIO
BheINIE ceThb IT.

HamnpspkeHne npsaMoro IPHUKOCHOBEHHSI K HEMNOBPEXKISHHON (asze Takxke 3a-
BICHUT OT CONPOTHBICHUA R, 3azeMmueHmns uctouHunka nuraHusd Ecam R,=0, To
HaIlpsDKEHNE MNPUKOCHOBEHUS paBHO (azHoMy. OJHAKO II0 Mepe YBEJINYEHI
orHomeHus R,/R; HanpsokeHne MpsSMOTro HPUKOCHOBEHMS pacTeT, AOCTHrasl JIN-
HeilHoro 3HaueHusd npu R;=0. [Ipn KOHEUHBIX 3HAUEHUSIX COIPOTUBIECHUN R, U
R; HanpsDKeHUE IPSIMOro IPHKOCHOBEHUS MOJKHO pacCUNTaTh 10 GopMyIIe

U,, =+0.5+1,R)*+0.75U>

KOTOpas BBIBOJUTCS M3 IIOCTPOEHUII pUC. 2a IPU PACIIOJIOKEHHN TOUKHU (Pa; ME-
xy Ua 11 N.

1.6. HampspxeHne mmpsaMoro NpukocHOBeHHS B ceTu TN

[Ipu npsaMoM IpHKOCHOBEHHN K JABYM ¢azaMm B ceTu TN, kak 1 BO BCeX OC-
TaJlbHbIX, UEJIOBEK OKa3bIBAETCS IIOJI AciicTBUEM INHHEHOro HanpspkeHns 380 B.
IIpn ogHOdazHOM MNPUKOCHOBEHHU (YEIIOBEK IO JE€ICTBUEM (pa3HOro HaIps-
xeHs 220 B) Hanudue 3a3eMIIEHUS 3JIEKTPOOOOPYAOBAHUSA HE CKa3BEIBAETCS Ha
TSIKECTH IIOPaKEHIS TOKOM.

1.7. ABapuniHein pexxum cetu TN

Haubosiee BepOSTHBIM aBapHIHBEIM peXHUMOM ceTu TN SBIIETCS 3aMBIKaHHE
(hazHOTO MPOBOJIAa HA 3aHYJIEHHBIN KOPITyC 3JIEKTPpOOOOpYIOoBaHUA. B 3TOM CIIy-
yae TOK KOPOTKOT'O 3aMbIKaHIS

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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cs mpoBoguMocTU (azHoro. [Ipu 3ToM Rgp., paBHO YJIBOEHHOMY 3HAa4YEHUIO CO-
IIPOTHURIICHI 3alIITHOI'O IIPOBOJHUKA, a IIOTeHINAal B MecTe K3

o,=1.,-R,=U-R/I2R=U/2.

Taxum mﬁpa:mM, HaIIpAXKCHIIC KOCBCHHOI'O IIPHMKOCHOBCHIIA HC IIPCBBEIINIACT
ITOJIO BITHEI (]I’)ELBHGFD:, CCJIN COIIPOTHRBIICHHNC HYJICBOI'O 3alllIITHOI'O IIPOBO/JHIKA HC
IIPCBEIIIACT COIIPOTHBIICHIIC JINHenHoro. Hammune JOIIOJIHUITCIIEHOI'O 343CMIIC-
HITA D6Dpy,[[DEELHHH CIIOCOOHO JINIIL He3zHAUYNTEILHO CHIBUTH IIOTCHIIIAJI MECTAa
K3 3a cuer IIPOBOJAMMOCTH 3CMIIIL, T.C. IIPOTCKAHIIA HdCTI TOKd IIO IICIII 3a3CM-
JINTCJIb BHEKTpﬂﬂﬁﬂpyﬂOEaHﬂﬂ — 3CMJDA — 3a3CEMJIITCIIb ICTOYUHIIKA.

I Ipakxmuueckan paboma Nob

Pacuem CONPpOMUGBJICHUA 3A3EéMIEHUA

HE.J][:I HAaYHHTBCA PACCHHUTBIBATE COIIPOTHBIICHIIC 3a3CNMIIITCIIA .

OcHo6bl meopuu.

ConpoTupieHne R; eIMHIYHBEIX 3a3€MIATENE OIPEIEIIIIOT 110 popMyJIaM:

l. Illapomoit B3emne R =-—£— 1+ 2
2D 4t

2. llomymapoBbId V IIOBEPXHOCTH 3€MIIA R = p/ D

41
3. BepTtukanbHas TpyOa 10 IMIOBEPXHOCTHU 3EMIU R, = £ 1n
2m  d
4.  BeprukanbHasd TpyOa Ha riyOuHe ¢ (40 cepequHbl TPYOhI)
o . 2l
5. 'opuzoHTanbHasg TpyOa Ha MOBEPXHOCTH 3€MIN R, = —In—.
2m  d
p . I
6. 'opuszoHTanbHasg TpyOa Ha riryOnHe ! ,=—In—.
2a  dt
7. Kpyrnas riacTiHa Ha IIOBEPXHOCTU 3€MIIN R, = p/2D.
8. IInmacTuHa a-b, IocTaBJIeHHAs B 3€MJIE Ha peOpo R, =0.25+/ab.
O I'opu3oHTanbHasd 0JI0Ca R =P 12
T 24 dt
21 4t + 1
R =L [In=+05In .
27l d 41— 1
B stux gopmymnax:
p — VAEIIbHOE COIIPOTURIIEHNE I'PYHTA,
| — nmmHA CTEPIKHS IWIN IIOJIOCHL .
[OKYMEHT MOAMAUCAH
ONEKTPOHHOW MOAMUCHIO
Ceprudmkar: 12000002A633E30D113AD425FB50002000002A6 iﬂpEﬂIfTI—H:-I BHEHTPDE[H;
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa

bl
Nencreutened: ¢ 20.08.2021 no 20.08,2022



1.8. OHpﬂﬂEHEHHE IIOTCHITIIAJIa 3CMIJII BOJIN3 U 3a3eMITUTEIIS

HOTEHL{HHH 3d3CMIIIUTCIEA 11 COIIPHKACAIOHICI'OCA C HHM CJIOA 3CMIIM PdBCH

IIPON3BCACHIIO TOKd 3a3CMIINTCIEI HAd CI'O COIIPOTHUBIICHIC PACTCKAHIIKO TOKAd
Q?=I;R3. IIo MCPC VAAJICHIIA OT 3a3CMIIINTCIIA IIOTCHIIHAJI 3CMIIIT CHIZKACTCA
BCJICACTBHC IIAJACHIIA HAIIPAMCHIA B 3CMJIC IIPH IIPOTCKAHHNI TOKd 3d43CMIINTCILA.
HOTEHL{H&H 3CMJI @; IIPH IIPOTCKAHIH B Hell Toka [ PABCH IIaJICHITIO HAIIPAMKC-
HIIA B 3CMJIC CHAPVYIXH OT BHBHHDTEHHHHHBHDﬁ IIOBCPXHOCTII, Ha HDTDpGﬁ pac-
IIOJIOKCHA TOHKA4 HM3MCPCHIIA IIOTCHIIMAJTIA. Ha PACCTOAHIAX OT 3ada3CMIIIMTCIIA,

IPERBIINAIONIIX €r0 HaHOOJBIINII pa3zMep, SKBUMNOTEHIHAIbLHEIE OBEPXHOCTH
00pazyroT moJycgeprl, IO3TOMY AJId OIpeIeICHUS IIOTEHIMAala 3€MIN MOXKHO
[I0JIb30BaThCI  (POPMYIION UL MOJyCc(epHUecKOoro 3a3eMIINTels. 1ak, eciiu
p=100 Ome*m u Tox I=10A BepTHKaIBLHOr0O 3a3zemiuTesd [=3M, TO NOTEHIMAI Ha
[IOBEPXHOCTHU 3€MJIU Ha PACCTOSHUU F=5M OT 3a3€MJIUTEILI Oy JeT

o= pl/m=100-10/(3.14-5) = 63.7B.

B To ke BpeMsa COIpOoTURIIEHNUE 3azeMiInTend AuamerpoMm 0,03 m
o . 4l 100, 4-3
H; = In—= In

= 95,40m,
2 d 628 0,03

a ero nmore”Huan ¢, =10-95,4=954B8.

IIycte Hanpsxenune U OpUIOKEHO MEXIY ABYMS MOIYC(hepHIeCKIMH 3a3eM-
matensaMu ¢ auaMerpamu Dy u D, yaernsHOoe COIpOTHURIEHUE I'pyHTa p. lorga
COIIPOTURJIEHIE pPacTEKAaHUIO TOKa IIEPBOTO 3a3eMIINUTENA R, = p/zD,, a BTOPOTO —

RE pr}TDj. Ecnn PaCCTOAHIIC MCXHKAY 3d3CMIINTCIIAMIT Hd HCCKOJIBKO IIOPAJKOB
IIPCBBEIIACT HX JHdAMCTPEI, TOK 3a3eMIINTENEH
I,=U/R +R,).
HpH STOM IIOTCHIHNAJIBEL 2JICKTPOAOB DﬁpEITHD IIPOIIOPHHNOHAJIBHEL X JHdMCT-
pPaM H IIPOTHBOIIOJIOMKHEIL 110 3HAKY.

p=U-"_jy— Py D
R +R, p(1_ 1) DD,
‘7| D, D,
D
, =U —.
=" D i D,

IIycThb paccTosHne MexAy LEeHTpaMU IoIycdep paBHO 24, TOrAa IIOTEHI[MAII

B CpeHEI TOUKe MEXIY 3a3€MIINTEIIMI OT IIPOTEKAHII TOKa 3JIeKTpoa 1
o, =1,plna,

a OT IIPOTEKAHN TOKa 3eKkTpoaa 2 ¢, =-1,p/ na.

lloTeHmnan — ckajsIpHas BeEJNNYNHA, II03TOMY pPE3YIIbTHPYIOIlEe 3HaueHUE
[IOTEHI[Nalla B CPEJHEN TOUKE MEXY 3a3E€MINTEILIMU

. =@ to ,=1,plna—I1,plaa=0

HE 3aBHCHUT OT UX pa3zMEpOB, T.€. COIPOTHUBIECHUII pacTEKaHUIO TOKa. JTO BaX-
HO€ II0JIOKEHUE II03BOJLIET Ha IIpaKTHKe OOHapy»KUBATh TOUKY C HYJIEBEIM IIO-

LNOKYMEHT MOANMUCAH | OECKOHEUHOCTb.
SNEKTPOHHOW NOANMUCHIO ~e .
Cepritukat: 12000002A633E3D113AD425FB50002000002A6 y S3asCMJIITCIFIMIT Kax(bl 113 HIUIX
Bnagenew: Llebayxoea TatbaHa AnerkcaHapoBHA aaremMiinTenss. UToromM RToro cTageT

NecrenTenen: ¢ 20.08.2021 fo 20.08.2022 DCKONBKY OH OyJeT IpOTeKaTh IIOf
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JIEICTBIIEM Pa3HOCTU IIOTEHIIUAJIOB JAHHOTO 3a3€MIIUTENSA U IIOTEHINAla 3EMIIN,
CO3J1aBa€MOT'0 TOKOM BTOPOTO 3a3E€MITUTEIA.

IIpumep 2. Hanpsxkenne U =108 OpUIOKEHO MEXKIY ABYMS IIOIyChepide-
CKUMU 3a3€MIIUTEINSAMU C PACCTOSHUEM MEXKAY IeHTpaMu 2a—2M U AuaMeTpaMu
D,=D,=1m, VJIAEIbHOE CONpOTHRIEHUE TIpyHTa p=62,8 Owmem. Hailitu
AIIEKTPUUECKUE [TapaMETPhI 3a3EMIUTEIIE.

Peutenue. ConpoTuriieHue 3azemiuureieil R, = p/ aD = 200m
Tok 3azemimTeneil 0e3 yuera B3anMHOTO B I, =U/(2R,)=0.25A.

lloTeniuan, co3jgaBaeMBINl BO3JI€ KaKJOrO 3a3eMJIMTENISI TOKOM BTOPOTO
3a3eMIINTEIIA, Ap=(1,)/2na)=0.25-62.8/(2-3.14-1)=2.5B..

Paxktnueckun Tok 3azemnurenenn I, = (U +2A@)/(2R,)=15/40=0.375A.
PakTHYeCKOe COPOTURICHNE KaXK0I0 3a3EMIIUTEIIA
R, =0.5U/1=13.30m

1.9. ComnpoTupieHne rpynioBoro 3a3eMJINTEILT

['pymmoBoii 3azemmutens (I'3) COCTOMT U3 HECKOIBKUX 3JIEKTPOJIOB,
BKJIFOUEHHBIX IIapalUIeJIbHO, T.€. HaXOOAIIMXCSA II0J OJJHUM IIOTE€HIIHMAJIOM.
Ecim co- IpOTUBRIEHHNE pacTEKaHNEKO TOKa OJQUHOUHOIO 3JekTpoga R, a
pacCTOSHNE MEXAY HHMU MHOro OoJbIle HX HamOOIBIIEro pa3zMepa, TO
CyYMMapHO€ COIIPOTHURIEHUE I 3, COCTOMIEro U3 1 3JICKTPOJOB, OYJIET B 1 pa3
MeHbIe, T.€. R,=R/n.

Ho ecmu xaxnaelnl siekTpoh 13 HaxoauTcsa B 30HE pacTEKaHUs TOKa
COCEHUX DIIEKTPOJOB, TO €ro 3(P(PEeKTUBHOCTL CHIDKAETCS, MOCKOJIBLKY TOK
JJAHHOTO J3JIEKTpOJia OIIpedesIsIeTcs HE IIOJIHBIM [oTeHIuainoM 13, a
Pa3HOCTBIO IIOTEHIMAIOB [ 3 1 3eMIN B MECTE HaXOXKJACHIS 3SIIEKTPOJIA.
CreneHb CHIKEHHI HS(P@PeKTHBHOCTU SIEeKTPoJoB 13  ompedensercs
pPacCTOSHNEM MEXIY HHUMH, B3aUMHBIM PacIOJIOKEHHNEM U KOJINYECTBOM.
3HadeHNsI KO3(Q(UIMEHTOB HCIIOIL30BAHUS BEPTUKAILHEIX SJICKTPOJOB
TPYIIIIOBOIO  3a3€MIINTEJIA B 3aBUCUMOCTH OT PAacCCTOSHUI X MEXIY
3JIEKTPOJaMIU, IPUBEACHEI B Ta0JI. 1, ropu20HTaILHEIX — B TaOII. 2.

Tabma 1
KosdrmeHT 3(ppeKTHBHOCTH BEPTHKAIBbHBIX 3JIEKTPOJIOB
i YHCITO SIEKTPOJIOB
2 4 6 10 20 40 60 100
PasMelleHIe 37IeKTPOJOB B PSII
| 0.85 0,73 0,65 0,59 0,48 - - -
' | 'IIOKYMEHT NoarnucAH ), 74 0.67 - - -
SNEKTPOHHOW NOANUCHIO 0.76 _ _ _
Ceprudukat: 12000002A633E3D113AD425FB50002000002A6 | :
Bnapeneuy: lLebayxoea TatbAHa AnekcaHgpoBHa 3 110 KOHTYPY
0,47 0,41 0.39 0.36
Henctentened: ¢ 20.08.2021 no 20.08.2022 0.63 0.58 0.55 0.52
3 - 0,85 0,80 0,76 0,71 0,66 0.64 0.62




Koa(pripieHT 3 (peKTHBHOCTH COeHHHTeIIbHBIX ITOIIOC

Tadrmira 2

- Yrcmo 31ekTpooB
2 4 6 10 20 40 60 100
PasMereHne SIEKTPOJIOB B PSIT
1 0,85 0,77 0,72 0,62 0,42 : - -
0,94 0,84 0,80 0,75 0,56 - - _
3 0,96 0,92 (0,88 0,82 0,68 - - -
Pa3MeIeHHe SIIEKTPOJIOB IO KOHTYPY

IIpumep 3. BeprukanbHele cTepkHU JIuHOI [ = SM auamerpom d=2cM co-
€/INHEHBI IIEPEMBIUKAMI 13 TaKUX K€ IPYTKOB. PacCcToOsHIE MEXKY CTEPKHIMU
B PAIY OM, PacCTOSAHUE OT IMOBEPXHOCTH 3eMIIU 0 cTepkHell §,=0,7M. YaenbpHoe
conpotupieHne zemim p= 100 Omem. IlycTe TpeOyerca paccuntatb ['3 c
COMNPOTHURJICHIEM pacTEKaHUI TOKY He Oonee 4 Om.

Peutenue. CompoTHRIIEHNE OJUHOUYHOTO BEPTUKAJILHOTO 3JIEKTPOIa
R (g +0sn ) e o R T
OpHUEHTUPOBOYHOE KOJIMUECTBO BEPTUKAJILHBIX CTEPIKHEN
n=R,/R =234/4=6wum.
COIpOTHRJIEHUE OJHOII TOPM30HTAJILHOII IIEPEMBIUKH O€3 ydeTa BepTHUKAaJlb-
HBEIX CTEpIKHEN

J: 23,40m,

I° 100
R = P In— =
*T 24 dr, 2-3.14-5
ConpoTUBIEHIE INECTH BEPTUKAILHEIX cTepykHell mpu kosdQuineHTe Ic-
o130 BaHUA ke=0,65

In[25/(0.02-0.7)|= 23.8460m,

R =R.(n-k, )=23.4/(6-0.65)=60m

1 : 0,45 0.40 0,34 0,27 0,22 0,2 0,19
2 : 0,55 0.48 0.40 0,32 0,29 0,27 0,23
3 : 0,70 0.64 0,56 0.45 0,39 0,36 0,33

CoOpOoTUBIEHNE IISITU TOPU30HTAIbLHEIX epeMbIUek npu k.= 0,72
R.,=K.(n-k,)=23.846/(3-0.72)= 6,620m
C OIIPOTHUBJICHIC I'PYIIIIOBOI'O 3a3CMIINTCJIA
o B _6:6.62
“ R +R, 6-6.62

cop

= 3.150m

HTO YAOBJIICTBOPACT YCIIOBIAM 3d1d4I11.

1.10. HHHPH}KEHHE IIPHNKOCHOBCHIIA C YHCTOM IIOTCHIIMAJIA 3CMJII
OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOANMMCHLIO
12000002A633E3D113AD425FB50002000002A6

lebayxosa TateAHa AnekcadapoBHa

CIICHIA 3aKPCIUICH Ha MCTAJUIIMITHC-

DIIHEHAa M3 TPYOBI AHAMETPOM dp=
dT OETOHHOTO IIUIN a AIaMCT-

Nencteutenex:; c 20.08.2021 no 20.08.2022 Py a Hipa A

pum u,Tow. o audibnue vounpuilnpacone  odTOHA pﬁ=50 OM'M: 3CMIII P3=150
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Ceptudhukar:
Brnageneu;



OmeMm. Cetrpb TN-C, zaHyneHHEe OHOPEI OTCYTCTBYET. [Ipu MoBpekIeHUN M30JI-
[N CBETIWILHHKA OIlIOpa OKazajachk I10J] HamnpsikeHneM U ~220B. Onpenennuts
HaIIpsSKEHUE IPUKOCHOBEHUS K OIIOPE IIPH PACCTOSHUU MEXKJIY HEell M HOoraMu
yestoBeka 0,4M Mpu HAJIMYHI U OTCYTCTBUHI OETOHHOTO KPEIUICHIIS OIOPHI.
Peuwenue. ConpoTHBJIEHIE pacTEKaHMIO TOKa cyiogd OeToHa TosmuHOoIl (0,45-

0,15)/2=0,15m

R, = — n =
2 d, 24 d, 6,28

P A py 4P 50 (4 4
0,15 045

In— - ln—] = 8,750m,

CDHpDTHBHEHHE PaCTCKAHIK TOKAd 3CMJII

9

Ro=Pspn 3 _150 4 s o0m

T 2m d, 628 045

IIomHoE COIIPOTHUBIICHHIC PACTCKAHIIO TOKA

R.=R, + R, =8.75+52.2=60.950m

HPEHEGI}EFHH COIIPOTHBJICHHCM 343CMJICHIIA NCTOHYHIKA IINTAHIIA, OIIPCACIIIIM

I,; Ha 3eMITIO:
I, =220/60.95=3.614.

[TajgeHne HanpsDKESHUS B cl1oe OeToHa
AU, =R, -1, =8.75-3.61=31.59B.

IIorenuan 3emnn Ha pacctodHuu ¥ = 0,475M OT I{EHTpa OIOPHI

n4! —36115{]l =l

: n = 25.2B.
2mr 6.28 6.28-0.475

HanpsxeHne npukKOoCHOBEHI U,=U,—@,=220-252=19488. llpn

OTCYTCTBII OETOHHOTI'O CJIOI COIIPOTHUBIJICHHC 3a3CMIJICHITA OIIOPLL

R =P 4 _150, 4
2d  d, 628 0.15

¥

=87.4B.

Tok KOPOTKOI'0 3aMbIKaHIA Ha 3€MIIIO [ = 220/874=25174
H{}TEHLIHHH 3CMIII

Ha paccTossHuU 0,475M OT IIEHTpa OIOPHI

o =1 Pt o570, % 75
Od I 622 6.28-0.475
[IOKYMEHT MOAMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudmkatr: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu. Llebayxoea TareAHa AnekcaHapoBHa

7.58=202.428.

NeiicTanTenes: ¢ 20.08.2021 Ho 20.08.2022 TOM COIIPOTHBJICHITX OCHOBaHITA
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B npureeHHOM BHIIIE IpUMepe HalpspkeHne npukocHoBeHnsd 202,42 B mpu-
KJIaJBIBAETCA MEXKY PYKOH UelloBeKa U 3eMJIEll. TOK IIpOTeKaeT Kak depe3 TEJIO
YyeJIOBEKa, TaK U YEpPe3 OCHOBAHIE, Ha KOTOPOM CTOUT uejioBeK (00yBb). Ecinu
[IPUHATEL COIpOoTuRIIeHNe Tera denoBeka Ry =1 kOMm, a ocHOBaHUA Roey = 5 KOM,
TOT/Ia TOK UEPE3 TEJIO UEJIOBEKA

1,=U,, (R, +R,,)=20242/(1+5)=33.73mA.
PakTIUeCcK o€ 3HaUCHIE HAlIPSKEHIS IIPUKOCHO BEHIIS

U =1, -R, =1-33.73=33.73B.

np.axm

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3. Vuebno-memoouueckoe u uH@hopmauuoHHoe ob ecneueriie 0UCUUNTIUHbBI
3.1 Ilepeuernv 0CHO6HOU U 0 ONOJIHUMETILHOIL JIUMEPAMYPbL, HEODXO00UMOIL 0J151 0C60EHUA
OUCUUNIUHBL
3.1.1 Ilepeuens 0OCHOGHOU JIUMEPAMYPDL:

1. SnexrpobezomnacHocTs / E.E. IIpueanos, A.B. Edanor, C.C. Slctpebos, B.A. Spormr ; mmox
pen. E.E. Ilpupanora. — Mockea ; Bepmn : J{[upekt-Menna, 2018. — 210 c. : wi1., cxeM., Tabia. —
Pexaxmm moctyma: 1o moprmicke. — URL: http://biblioclub.ru/index.php?’page=book&1d=493604 . —
Bubmorp. B k. — ISBN 978-5-4475-9698-9. — DOI 10.23681/493604. — TekcCT : 37IeKT pOHHBIIT.

2. Ilpusamnos, E.E. OcHoBEI snekTpobeszomnacHoctH : B 3 u. / E.E. IIpueamnor. — Mockea |
bepmH : upexkr-Menma, 2016. — Y. 3. 3ammra oT HaIpsKeHHs ITPHKOCHOBEHHA M Ilara B
IeKTpHueckHx ceTsx. — 180 c. : mim, cxeM., Tadm. — PexmM pgocryma: IO TIOAIIHCKE. —
URL: http://biblioclub.ru/index.php ?page=book&id=436756 — bubmorp. B xx. — ISBN 978-5-4475-
7618-9. — DOI 10.23681/436756. — 'TeKcT : 3JI€KTPOHHBIIA.

3. IlpumamnoB, E.E. OcHoBEI smekTpobezomacHoctH : B 3 u. / E.E. Ilpueamnor. — Mockea |
Beprmm : [{lupekt-Menna, 2016. — Y. 2. 3azemiueHHe 3I1eKTPOYCTaHOBOK CHCTEM 3IIEKTPOCHA0 KeHHA.
- 156 c . WL, c¢xXem., Tabm. - PexmMm  JgocTyma: II0  TOATIMCKE.  —
URL: http://biblioclub.ru/index.php ?page=book&id=436755 . — bubmiorp. 8 k. — ISBN 978-5-
4475-7617-2. — DOI 10.23681/436755. — TeKcT : 371eKTPOHHBIA.

4 Cubuxm [O.J[. OxpaHa Tpyaa H 3MeKTpoOe30IMacHOCTL. YuebHoe rmocobue — M:
Hupekr —Memna, 2014.- 360 c¢. |[DHeKTpOHHBIH  pecypc] peXHM  JOCTVIIA:
https://biblioclub.ru/index.php?page=book view red&book 1d=235424

51.2. IlepeueHb JOMOJIHHUT €JIbHOH JIUTEPATYPLI:

|.Cubuxum, IO.J[. BeszomacHocTk Tpyma IIpH MOHTa)Ke, OOCITY)XKHBAaHHH H pPeMOHTE
sneKkTpoodopyaoBanmsa mpearprsatiii / FO.J1. Culnxrm. — Mocksa ; bepmim : Jlupekr-Menna, 2014.
— 338 C. ; HII., TabIIL. — Pexam IOCTYVIIA: I10 TTOJITIHCKE. —
URL: http://biblioclub.ru/index.php ?page=book&id=256581 . — Bubmiorp.: . c. 332. — ISBN 978-5-
4475-2508-8. — DOI 10.23681/256581. — TeKcT : 37IeKTPpOHHBIIA.

2. DOnextpobe3omacHocTh paboTHHKOB  siaekTpHuecknx cerefi / E.E. Ilpnueanog,
A.B. Edanop, C.C. Scrpebor, B.A. fpom ; nog pex. E.E. Ilpuramora. — Mockea ; Bepmim :
Hupexr-Menna, 2018. — 371 c¢. : mm, Tabm. - PexmMm pgocTyma: II0 IIOAIIHCKE. —
URL: http://biblioclub.ru/index.php ?page=book&id=493605 . — bubmiorp. 8 k. — ISBN 978-5-
44775-9697-2. — DOI 10.23681/493605. — TeKcT : 371eKTpOHHBIIA.

3. Cubuxmu, IO.JI. Onexrpobe30rmacHOCTE IIPH SKCIDIyaTal[HH  AIeKTPOYCTAaHOBOK
npoMeIIIeHHBIX TTpearpuaThii / 10.]]. Cubnirm, M.IO. Cubuxmm. — 8-e m3m., Herp. — Mockea |
Bepmm : upexr-Megna, 2014. — 235 c¢. : tadm., min — PexymM jgocTyra: IO ITOAITHCKE. —
URL: http://biblioclub.ru/index.php ?page=book&id=253964. — Bubmiorp. B xu. — ISBN 978-5-
4458-8880-2. — DOI 10.23681/253964. — TeKcT : 37IeKTPOHHBIIA.

3.3. Ilepedens pecypcoB HHPOPMANHOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «IHTEpHETY,
He00X0MMbIX VIS 0CBOCHH A1 U CIHILINHbI

L. http://www.biblioclub.ru -ObC "YHupepcureTckast OHOIHOTEKA OHIANH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6uGIHOTeuHasa cucrtemMa IPRbooks

3. http://e.lanbooks.com - S1eKTpOHHO-OHOIIOTEYHAS cHcTEMA JIaHb

1. http://docs.cntd.ru/ nekTpoHHbIA POHA NPaBOBOA M HOPMATUBHO-TEXHMYECKOM
AokymeHTauun TEXSKCITEPT

2. NMpodeccnoHanbHble cnpaBoYHble cuctembl TexakcnepT http://vuz.kodeks.ru/

NOKYMEHT MOAMNVCAH
SNEKTPOHHOW NMOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
AD



MUHUCTEPCTBO HAVKH U BLICHIET'O OBPA3ZOBAHUW S POCCUUCKOUN OENEPAIUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUYPEX/JEHHWE BEICIHEI'O OBPA3SOBAHWA
«CEBEPO-KABKA3CKUU OEJIEPAJILHBIM YHUBEPCUTET»

[Iaruropcxaii nHcTHTYT (proman) CKOY

MeToanueckue yKazaHusi

ITO BBIITOJIHEHHIO JTaDOPATOPHBIX padoT
110 aquciimuinHe « DJIEKTPOBE3OITACHOCTb»
IULI CTYAEHTOB HAIPaBIIEHH S TIOITOTOBKH
13.03.02 DOrneKTposHepreTHKa M 3IeKTPOTeXHHKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
A0



4.2

4.3

4.4

4.5

4.6

4.7

Coaep:xaHue

Brejgenue

Llenp u 3ajaun U3yUe HIS JUCITUILITIHEIL
OObopyaoBaHIE I MaTepHUalb
HammeHnoBaHue 1abopaTOPHEIX padboT
CojeprkaHue J1abopaTOPHBEIX padoT

JlabopaTopHas pabora Ne 1.

OrnpenerneHne BIMSAHI peXuMa dJISKTPIUECKON HENTPaAIN Ha YCIIOBU
AJIEKTPOOE30IIaCHOCTH

Yactes 1. MojgennpoBaHue 3IEKTPUUECKON CETU C N30JINPOBAHHON
HEUTPaJbLO.

Yacte 2. . MoaenupoBaHne 3IIEKTPUUECKON CETU C INIYX03a3€MIIEHHO N
HENTPAJIBIO.

JlabopaTopHas padbora Ne 2.

Or1peierieHre 3a BUCMOCTEN, XapaKTePU3YIOM X SABJIEHI IIpU
CTEKaHIU TOKa B 3€MIIFO UEPE3 3aI[UTHLIIN 3a3EMIIUTEb

Yacte 1. CHATHE 3aBUCUMOCTH ITOTEHIIIalIa OCHOBAHU
AJIEKTPOOOOPYOBAHNI OT PACCTOSHILS 0 3a3€MIUTEILI

Yacth 2. CHATHE 3aBUCUMOCTH HANIPSKEHUS IIPUKOCHOBEHUS OT
PacCTOSHUS 4O 3a3€MIINTEILT

Yacte 3. CHATHE 3aBUCUMOCTH IIIarOBOIO HAIIPSKEHUA OT
PacCTOSHUSA JI0 3a3€MIINTEILA

OrpeieriCeHIe CUIILI SIIEKTPUUECKOTO TOKa UEpPE3 TEJIO UEJIOBEKA

Yactes 1. Ilpu npssMom IpUKOCHOBEHNU K YACTSIM,

HaXOAIIMCS 10 HAIIPSKEHIEM

Yactb 2. 1lpn KOCBEHHOM IIPUKOCHOBEHUN K YaCTSIM,

HaXOAIIMCS 10 HAlIPpSKEHIEM

JIabopatopHasa padora Ne 4.

MojaenupoBaHue 3aHyJIEHII 3JIEKTPooO0OpyJ0BaHUS

JIabopaTopHas pabora Ne 5.

KOHTpOIL 301U B STIEKTPUUECKON CETU C M30JIUPOBAHHON HEUTPAIIBLIO
JIabopaTopHas pabota Ne 6.

H3MmepeHue COmpoOTURIIEHN 3a3€MIICHIL

JlabopaTopHas pabora Ne 7.

MoaenumpoBaHNe IeHCTBIS 3alIUTHOIO 3a3€MIIEHI (CHMGB&BEMEHIM)
OJOKYMEHT MNoanvcAH
SNEKTPOHHOW NOAMUCHIO
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I Ipunoxenue 1

BBeaenue

Ilenpro paboTel B J1abopaTopun SBJLIETCSA YIVIYOIEHHE M 3aKpEIUICHUE
IPHOOPETEHHEIX TEOPETHYECKNX 3HAHUU IIyTeM 3KCIIEpHMEHTAJILHOII IIPOBEPKU
TEOPETUUECKUX  IIOJIOKEHNI, a TaKXke 3HaKOMCTBO C  KOHCTPYKIUEH
SJIEKTPUYECKNX CceTell, o0opyJoBaHHMEM, HW3MEPUTEIILHRIMU HOpudbopaMu U
ammapaTypoil, ICIIOJIE3YEMBIMU B 1a00OpaTOPUL.

B pe3ynbTaTe BBINOJIHEHUSI J1aOOpaTOpHBIX PadOT CTYASHTHl JIOJIMKHEI
IPHOOPECTH YMEHH 1 HAaBBEIKU 110 COOPKE M HCCJIEJOBAHUIO SJIEKTPUUYECKUX CXEM
CETEll, M3MEPEHUSAM 3IEKTPUUECKIX BEIMYNH. TemaTuka 1abOpaTOpHBEIX padoT
[TIOJTHOCTBEO COOTBETCTBYET COJEPKAHNUIO OCHOBHBIX pa3/elloB Kypca, M3y4aeMoro
B BLICIINX TEXHUYECKNX YUSOHELIX 3aBeJECHIIIX.

B npeaimaraeMoM METOAMUECKOM YKa3aHUU OIIICAHO BOCEMB JIA0OPaTOPHBIX
paboT. B ommcaHum xaxgoil mabopaTopHON padoOTHI cHOpMYyIHpOBaHA €€ IEIb,
3JI0KEHBI OCHOBHBIE TEOPETUUECKUIE IIOJIOKEHMS, OIICaHA CXEMa YCTaHOBKU IS
[IPOBEACHUSA SKCIIEPUMEHTAJIbHOTO HCCIIEMOBAHUSA, JaHbl PEKOMEHJIAIlUN II0
IPOBEJCHUIO OILITOB 1 00pabOTKe pe3yIbTaTOB M3MEPEHMIl, a Takxke

KOHTPOJIEHEIC BOIIPOCHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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1. Ilens u 3a0 auu uzyueHus OUCUUNIIUHDL

Llenbo M3yyYeHMA AUCUMNAMHBI ABNAETCA MNOArOTOBKa CTYAEHTOB K NPOM3BOACTBEHHOM
neaTenbHocTM B cdepe nepepadr M pacnpefencHus 3NEeKTPUYECKOM 3Hepruu,  obcnyKmBaHuA,
OAMAarHOCTUKM M MOHMTOPMHIA 3NEKTPO3HEpPreTMyeckoro obopyaoBaHMa B COOTBETCTBUM C npodunem

NOArOTOBKM C cobnwoaeHmMamun TpeboBaHMA 3alMTbl OKpyXKalouweid cpeabl, obecnevyeHMAa 300pOBbLA
nepcoHana 1 6esonacHOCTU NPOU3BOACTBA.

3EI,EI,EI'~IEIMI-1 M3y4yeHma aMCcuMMnAMHbBl ABNAKOTCA:
— OCBOeHMe ANCUMNAMHEBI Ha YPOBHE, NO3BONAKWEM OPpMEHTHUPOBATBCA B CpeACTBaxX 3allMThl OT

nopaweHnAa 3SAeKTpuyeCkkMm TOKOM nNpKu BbINOAHEHWMHA pEIﬁDT no DﬁCJ’IY}HHEEIHMIﬂ, IKCNAYaTauHu
INEKTPOYCTAHOBOK 3HEPTOCUCTEM;

— 3HdTb OCHOBHbIE pPpeXHMbl pEIﬁDTbI INEKTPOYCTAHOBOK U CBA3aHHbBIE C HUMKX ONACHOCTK ONA
nepcoHana,

— MMETb HaBblKM MPakTHUYECKOTO pacyeTa CpeacTte 3allTbl OT 3NEKTPOMNOPaAXKEHHNA, obnactb mXx
NMPakTUYEeCKOro NnpuMMeHeHMA,;

— npuémbl ocsoboxaeHMA nocTpagaslero OT TOKOBeAyruMx 4Yacted M OKasaHuA MNepsBoi
MOMOLLLM.

2. Obopyoosarue u mamepuaiisl

JlaGopaTopHsI TEOPETHYECKHX OCHOB HIEKTPOTEXHHKH, PeleHHOH 3alfUThl H
AIIEKTPOOE30ITaCHOCTH ¢ HHTEPAKTHBHEIM MYIIbTHMEIHA 000pYI0BaHHEM

MyimsTHMEIHIHOE O000pPYAOBAHHE. HHTEPAKTHBHBIN IIPOEKTOP, HOYTOVK, MAarHHTHO-
MapKepHas Jocka. KoMruiekT yueOGHON MeOeTH.
1. KoMriekT THIIOBOro jraboparopHoro odopyaoBaHHI « CHCTEMEBI SIEKTPOCHAOKEHH»
CoC2-C-K;
2. KoMIUIEKT THIIOBOrO J1a0OpPaTOPHOro OOOpPYAOBAHHMSA «OINEKTPOSHEPreTHKay O31-
OPCK-C-K.
3. Haumenoeanue navopamopHsix padom

No OO0ObEM YacoB M3 Hux
TeMpl IpaKTHYeCKa
— HanMeHoOBaHNe TeM JUCIFIIIMHBI, HX KPaTKoe 3:-1

COZIEPIKAHHE
TUTHH IIOJITOTOBKA,
BI YacoB
= JlaboparopHas padora Ne 1. OrnpeeneHne BIHSIHHI

PEKIMA 3IIEKTPHYECKON HENTPAIIM Ha YCIIOBHA
snekTpodesonacHocT. Yactes 1. MogemiposaHie
BIEKTPHYECKOH CETH C H3OJIMPOBAHHOH HEHTPAIIBIO.

2 JlaGopaTopHas pabdorta Ne 1. OrnpeeneHne BIHIHHSI
PEKHMA HIEKTPHYECKON HENTPAIIM Ha YCIIOBHS
anekTpodesonacHocTH. YacTe 2. MogemipoBaHie
BIEKTPHYECKOH CETH C ITTYXO03a3eMIIEHHOH HENTPAIBIO

5 JlaGopatopHas padora Ne 2. OmpeieneHie 1,5
3aBHCHMOCTEH, XapaKTePH3YIOIIX SBIIEHI IIPH
CTEKAaHMH TOKa B 3€MJIFO Yepe3 3all[UTHBIH 3a3eMIIHTENTh
Yacte 1. CHsATHE 3aBHCHMOCTH ITOTEHIMAala OCHOBAaHH

e — .,
T T OKYMEHT MognucAR T T 3eMITHTEI
SNEKTPOHHOM NOANMUCHIO 1,5
Ceptudmkar: .. - 12000002A633E30D113AD425FBS0002000002A6 pH
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YacTtp 2. CHATHE 3aBHCHMOCTH HAITPSDKEHIS
IIPHKOCHOBEHHU A OT PACCTOSHHS 0 3a3eMIIHTEILS

5 JlabGopaTopHasg padora Ne 2. OrnpejieneHue
3aBHCHMOCTEH, XapaKTepH3YIOIIHNX SBIEHI ITPH
CTEKAaHMH TOKa B 3MJIIO Yepe3 3all[UTHEIH 3a3eMIHTENID
Yactp 3. CHITHE 3aBHCHMOCTH IIIarOBOI'0 HATIPSIKEHH 5
OT PACCTOSHHS 0 3a3EMIHTEIS

3 JlaGopatopHas padora Ne 3 OrpegeacHHe CHIB
BIEKTPHYECKOI'0 TOKa Yepes TeJIO YeIIOBeKa
Yacte 1. IIpu ripsmMoM ITpHKOCHOBEHHH K YACTSM,
HAXOISIIAMCS IO HAITP SLKEHHEM

3 JlabopaTopHas padora Ne 3 OnpenerneHHe CHIIBI
BIEKTPHYECKOrO TOKa Yepe3 TENIO YEIOBEKa
Yactp 2. IIpH KOCBEHHOM ITIPHKOCHOBEHHH K YaCTSM,

HAXOJISIIHMCS IO HalTpsDKeHHeM

3 JlaGoparopHasg pabora Ne 4 MogemipopaHiie 3aHyIEHI
SIEKTPOOOOPYIOBAHI A
6 JlabopaTopHas padora Ne 5 KOHTPOIb H30MISIHH B 1.5

BIEKTPHYECKOHN CETH ¢ H30IMPOBAHHON HEHTPAJIbIO

J JIabopaTopHas padoTta Ne 6. MIzamMepeHue
COIIPOTHUBIICHIS 3a3E€MIICHU

5 JlabGopaTopHas padora Ne 7. MogemiposaHHe JeHCTBHS
3AITUTHOIO 3a3eMIIEHH (caMO3a3eMIIEHH)
BIIEKTPOOOOPYIOB AHILA

5 JlaGoparopHasg padora Ne8 MoenHpoBaHHE

3AIMTHTHOI'O OTEIIIOYCHI A SHEI{TI)I[‘IEGI{Gﬁ CETH

4,5

HToro 3a 8cemecrp:

4. Codepocanue nabopamopHsix paboom

Jlabopamopnas paboma Nel
Onpeoenenue 6MUAHUSL PENHCUMA IJIEKMPUYECKOIL Hellmpaiu
HAa YC106USL ITIeKMPOo0Oe30nacHocmu

Ilenb paOOTHI: OIICHKA OINACHOCTH IIOPa’KEHNSA 3SIEKTPUUYECKIM TOKOM B
3aBUCUMOCTH OT:
— HaNPsDKEHNA 1 CXEMEI IIUTaHI 3JIEKTPOYCTaHOBOK,
— pexXnMa HeTpall,
— COIIPOTHURJIEHUS 3JIEMEHTORB AJIEKTPUUECKON CETH,
— YCJIOBUI BKIJIFOUEHUS YEJIOBEKA B IIEIIh.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Pexum HeliTpanum Tpexd@azHOIl CEeTH BBIOUpaeTcsd II0 TEeXHOJIOTHYECKHM
TpeOOBaHNAM U YCJIOBIAM Oe3zomacHocTH. CorsacHo 1IYDO, npu HampskeHHN
BLIINlE | kB IpUMEHMIOTCA ABE CXEMHBI: TPEXIIPOBOAHBIE CETU C M30JIMPOBAHHOU
HEHITpaJIbI0 U TPEXIIPOBOJHBIE CETH C 3(P(PEKTUBHO 3a3€MIEHHON HENTpalbRo.
Ilpn HanpsxkeHun g0 1 kB OpuMeHAIOTCA TpPEXNPOBOJHBIE CETU €
M3OJINPOBAHHON HEWTPAILIO U YETBIPEXIIPOBOJBIHE CETU € INIYyX03a3€MIICHHON
HENTPAJIbIO.

HeliTpalb — »5TO TOYKa COSAUHECHMUS OOMOTOK IIHTAIOIIErO IEIhb
TpaHcopMaTopa IIHM TIeHepaTopa. HeliTpanbs MOXKET OBITH H30JIMPOBAHHOI
IWIN 3a3€MIICHHOI.

3a3€MJIEHHON Ha3BLIBAETCS HENTpallb, MPUCOEAMHEHHAs K 3a3EMIISIOIIEMY
YCTPOICTBY, NIHNOO HEIOCPEACTBEHHO, JIMOO UYEpEe3 Mallo€ COIPOTURIICHUE.
WM3onmupoBaHHOII Ha3BIBA€TCS HEHTpak JMOO HE IPHUCOSAUHECHHAA K
3a3eM/BIFOIIEMY  IIPOBOAY, JIHOO CcoeQUHEHHAs ¢ HUM dYepe3 OONbIIOoe
COIIPOTUBIICHUE.

AHaIM3Upysl paszINyHBIE CIIydall IIPUKOCHOBEHUS YEIIOBEKa K IIPOBOJAM
TpexX(@a3HBIX 3JIEKTPUYECKUX CETEeH, MOXKHO cJelaTh BBIBOJ, UTO Hamodolee
OMAaCHBIM MBJIETCSA JAByX(a3zHoe IMPHKOCHOBEHUE TIIpH JIFOOOM pEXKUME
HEUTpaan. B »5ToM ciydae TOK, IMIPOXOMAINNN uYepe3 Telno uejnoBeka Iy,
OIIpEAeIAETC MNHENHBEIM HalIpsKeHneM Ul I COITPOTURIIEHUEM €0 Tela Ry:

I, =U; /R,
U,=1,73U,

B tpexdazHoil TpeXnpoBOJHOI CETU ¢ M30IHPOBAHHOI HEUTPAJILIO CH- Iy

TOKa, IPOXOJAIIEr0 4Uepe3 TEJO 4YeJIOBEKa, IIPU IPUKOCHOBEHUN K OJHON U3

a3z ceTm B IEpHOJ €€ HOPMalIbHON pPadOTHI, ONPEAEIISEOT CJIEAYIOIUM
BBIpa)KEHIEM B KOMILIIEKCHOIT (hopMe:

L Us
“ R +ZI3°
— Tok B JeNCTBUTEILHOI (pOpME COCTABUT:
| = Ys I
" R, | r(r +6R, )
l —|_ &) &) &) g
OR(r’w’C?)

rae Z — KOMIUIEKC IIOJTHOTO COIPOTHUBJICHUS OQHOMN (hazbl OTHOCHTEIHLHO 3EMIILL
OM:

2

¥ — COIIPOTHBIICHHNC H30JIAIIIIT IIPOBOJJa OTHOCHUTCIIEHO 3CMIIIL, OM;
C - eMKOCTB H30JHAIHII IIPOBO A4 OTHOCHTCIIEHO 3CMIJIH, D.

Ecian eMkocTh IIPOBOJOB OTHOCHUTCIILHO 3CMIII Malld, HTO OOBIYHO HMEET

NOKYMEHT NMOAMUCAH
3NEKTPOHHOM MOANUCHIO [ TIPOTANKEHHOCTHI, TO YPaBHEHUE

Ceptuchurar: | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
41



U, 3U,

I: — .
" R, +r/3 3R, +r

I'JC ¥ — COIIPOTHUBJICHIC IT30JIAITIIN, OM.

Ecian xe eMKOCTb BCIIIIKAd, 4 IIPOBOAMMOCTE H3O0JEALNININ HC3HAYHNTCIIBEHA,
UyTO OOBIYHO HMEET MECTO B KaOeILHBIX CCTAX, TO CHJIa TOKA4, IIPpOXOJAIICIO
HEPE3 TCIIO HCJIOBCKA, 6}’,[[ET PdBHaA.

LU,
C R (X, /3)

rae X — €MKOCTHOE COIIPOTURIICHIIE.

B ceTax ¢ u3oaupoBaHHOII HeNTpasblo, 00JaJarolUX He3HadUTeIbHOI
EMKOCTBIO MEXIY IIPOBOJIAaMHI U 3€MIIEIl, OIIaCHOCTh [JI1 UEJIOBEKAa, IIPUKOC-
HYyBIIErocsd K OJHON M3 a3z B IIEpHOJ HOPMAaIbHOII pabOTEI CETU, 3aBHCHT OT
COIIPOTHURIIEHUS IIPOBOJOB OTHOCUTEJILHO 3€MJIM. C YBEIIMYEHHNEM COIPOTUB-
JIEHNSI OIIACHOCTh yMeHbInaeTcsa. llosToMy oOuUeHb BaXXHO B TaKHUX CETIX
oOecHeunBaTh BLEICOKOE€ COIPOTHURIECHHE M3OIAIIUN M KOHTPOJIMPOBATH €€ CO-
CTOSHUE [JI1 CBOECBPEMEHHOI'O BEIABICHUSA U YCTPAaHEHHS BO3HUKIINX HEIC-
npaBHOcTell. OJJHAKO B CETIX C OONBIION €MKOCTBIO OTHOCHUTEIBLHO 3€MIIU

»

pOJIb H3ONAIUHN IMPOBOJOB B oOOecleueHnn Oe30IIaCHOCTH MPHKOCHOBEHU
yTPauNBaeTCs, UTO BUJHO U3 YpaBHEHUI.

B TpexdazHoll UYETHIPEXNPOBOJHOII CETU C 3a3eMIICHHON HeNTpaJbio
[IPOBOJMMOCTL  MBOJIAIIMM U €MKOCTHasg  IIPOBOAUMOCTL  IIPOBOJIOB
OTHOCUTEIILHO 3EMJIM MaJibl II0 CPAaBHEHIIO C IIPOBOJUMOCTBIO 3a3€MIICHIS
HEeWTpaly, IIOSTOMY IIPU ONPEJEIICHUN CIILI TOKa, IMPOXOAAIIET0 Yepe3 TEIo
yeJIoBeKa, Kacaromerocs (pa3bl CETH, MU MOYKHO IIpeHeOpeyb.

[Ipn HOpMaIbHOM peXUME PabOTBEl CETH CIIa TOKa, IMPOXOASINEro Uepes

TCIIO HCJIOBCKA, 6}",[[ET paBHa:
U@ i
1, = .
R, +r,

Tl 'o — COIIPOTURIICHNE 3a3eMJIEHI HeNTpann, OM.
Kak mpaBuino, rp < 10 OM, compoTuBjieHUE e Tena uejioBeka Ry He

omyckaercda HIDKe coTeH OwM. CrnegoBaTenbHO, Oe3 OONbIION OMmMHOKH B
YpaBHEHIHNI MOJXKHO IpeHeOpeub 3HAUEHHEM Iy I CcUdTaTb, 4YTO IIpHU
IPUKOCHOBEHUN K oOAHOI u3 ¢az TpexdazHON UYETHIPEXIPOBOSHOM CETH C
3a3€MJICHHOI HEITpalbIO UYEIOBEK OKa3’bIBA€TCS MpaKTHUeCKH I10[ (pazHBIM
HanpsokeHueM Ugp, a TOK, IPOXOMSIIUIL Yepe3 Hero, paBeH YaCTHOMY OT JIEJICHILT

Ufi) Ha Rq.
OTcroa CJeayeT, UTo IpUKOCHOBeHNe K daze TpexdazHoil ceTu ¢ 3a-
3eMJICHHOII HelITpalbio B MEPUOJ HOPMAalIbHOI ee paboTEl Ooliee OmacHO, YeM
AGKYMEHT NOARNCAH oTaromleil ceTH ¢ U30JIUPOBAHHOI

SNEKTPOHHOW NOAMUCHIO
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IlepeyeHnb anmapatypsbl

O603Ha4vyeHune HammeHoBaHHue Tvn
G1 TpexdasHbiM UCTOYHMK NUTAH KA 201.2
Al BnoK AMHenHbIX Apoccenen 337
A2 TpexdasHbi TpaHchopmaTop 302
A3 Mopaenb y4acTKa 3NeKTPUHECKOM CETH 303
A4 Mopaenst Yenoeeka 309
A5 Moaenb 3aMbIKaHMA Ha 3eMA0 310
P1 BAOK MynbTUMETPOB 508.2

Yrkazanua no mextHuke oezonacHocmu npu 66INOTHEHUU ﬂﬂﬁﬂpﬂm&pﬂﬂﬁ

pabombt npedcmasnenst 6 llpunoxcenuu 1.
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I CKTPHUYCCKAHA CXCMa
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Vkazanus no evlnoiHeHUurw nabdopamopHoil
pabombol:

¢ 3amnoJIHeHHBIE TaOJINIBI ¢ HE0OX0JIMBIMU
pacueTHBIMU (POPMY JIaMIL.

o (OOmue BEIBOARI II0 pe3yJIbTaTaM CAeIaHHOI
pabOoTHI.

¢ PesybTaThl AKCIEPUMEHTORB 3aHOCATCS B Ta0JI
1.1ul?2

BHEHEPHMEHTH.]IBHHH Tﬂﬁ.]]lfl[[ﬂ

TaOnuia

1.1

ConporusneHue ConporuBnexHue Conportusne- Cwuna 1o-
M3o0NALMKN nona Hue obyBu Ka, A

HanpsaeHue,
B

Ra

Tabmuira 1.2

QHCHE])HMEHT AJTbHAH Tﬂﬁ.]]ﬂl_[ﬂ

Emkoctb ¢a3 ConpoTuBneHue Ha Cuna ToKa, A HanpsaxeHue, B
3emnio, Raan
Ca
Ce
Ce
AOKYMEHT NoanmncAH
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Jlabopamopnas pavoma Ne2.
OnpedesieHue 3a6UCUMOCME, XAPAKMEPUIYIHOULUX S6/1eHUS
npu CMeKaHUU MOKA 8 3eMJI0 Uepe3
3AUAUMHDBLIL 3A3eMTUMEITb

HEHB ]_3{:16DTBIZ HN3YHCHIIC BEIBHCHMDCTEFI, XAdPAKTCPH3VIONTIX ABJIICHIA IIPH
CTCKAHIII TOKa B 3CMJIFO HCPC3 BaH_[HTHBIﬁ 343CMIINTCIIE.

OcHoesbl meopuu.

Bce CIIVHA Il IIOPaXKCHIA HCIIOBCKd TOKOM B PC3VIIBTATC JJICKTPHHUCCKOI'O
YAdapd BO3MOIXKHBI JIMIIb IIPH 3aMbIKdHII SHEHTpHT—IECHDﬁ LCIIIT HCPE3 TCIIO
HCIIOBCKAd HIJII, HHAYC I'OBOPA, IIPH IIPHUKOCHOBCHIIN HCJIOBCKa HC MCHCC HCM K
ABYM TOHKaM ILICIIN, MCJ/JY KOTOPBIMH CYIIICCTBYCT HCKOTOPOC HAIIPAMKCHIIC.

OIIacHOCTL TaKoro IIPHKOCHOBCHIIA, OIICHIHBACMaia 3HAYCHIICM TOKaA,
I[IPOXOAAIICIO HCPC3 TCJIO HCIIOBCKA, IJIHN KC HAIIPAKCHIICM IIPHKOCHOBCHITA,
34dBHCHT OT piAlad (I)HHTDPDEZ CXCMEBI 3aMBIKAHITA ICIIM TOKA HEPEC3 TCJIO HCIIO-
BCKa, HAIIPAXKCHIC CCTII, CXEMOII caMol CCTII, PCXKIIMa CC HﬂﬁTpElHH (T. C.
3d3CMJICHA MM HM30JIMPOBaHA HEE[TPELHE):, CTCIICHH HM30JEAIMIT TOKOBCIYIIIHIX
JacTen OT 3CMIJII, 4 TaKiXKC OT 3HAaUYE€HNN €MKOCTH TOKOBCAYIIHNX qacTell
OTHOCHTCIILHO 3€MJIIT I1 T. II.

CHE,[[DBELTEHBHD: YKa3aHHAdA OIIACHOCTL HC ABJIACTCA D,I[HDBH&T—IHOf’IZ B
OJHUIX CIIYVHAAX 3daMBIKAHIC IICIIIT TOKa HCPC3 TCJIO HCIIOBCKA 6}",I[ET COIIPOBO-
A AATBCA IIPOXOAKACHHCM HCPC3 HCI'O MAJIBIX TOKOB M OKAXCTCA HC OIIACHBIM,
B APYIIX — TOKH MOI'YT JOCTHI'ATb OOJILITIIX BHE’I.T—IEHI“Iﬁ:, CIIOCOOHBIX BEI3BATH
CMCPTCJILHOC ITOPAXKCHIIC HCJIOBCKA.

O,I[HDf’I 113 OCHOBHBLIX IIPIIHYHNH HCCHACTHBLIX CIIYHACB OT JJICKTPIHHCCKOI'O
TOKa ABJIACTCA ITOABIICHIIC HAIIPHAMCHITA Hd MCTAJIJIMHCCKHX KOHCTPYKTHBHBIX
HaCTHAX SHﬂHTpDDfﬁOp}’,[[DEaHHH? KOTOPEIC HOPMAJIbBHO HC HAXOHIATCAHA IIO/]
HAIIPpAKCHIICM, — Ha KOPIIYCaX, KOXYXAdX, OI'PaXKJCHIAX I T. II.. HHHPH}I{ﬂHHE
Ha S5THX HAaCTAX MOKCT IIOABHTBCH KAdK PC3YJIbTAT. IIOBPCHKICHIIA H3O0JIAIII
TOKOBCAYIIHX yacTen BHEKTpDDGDpyﬂDEaHHH (ECH&,[[CTBHE MCXAHIYCCKIIX
BO3- ,[[EﬁCTEHﬁ:, JICKTPHHCCKOI'O HpDGDHn CCTCCTBCHHOI'O CTAapCHIA H T. H.);
IIAJCHIA IIPOBO/J4d, HAXOJAAIICI'OCA IIOA HAIIPAMXCHIICM, Hda KOHCTPYKTIIBHEIC
HacTH SHEI{TIJGDﬁprl[GEaHIﬁI; 3dMBEIKAHIIA (baBBI ceTH Ha 3eMimo. OIIacHOCTb
IIOPpad- }CHIM TOKOM B 3THX CIIVHAAX YCTPAHACTCA C IIOMOIIBIO 3daIIHTHOI'O
3d43CM- JICHIIA, 3aHYJICHIIAM, 34dllIITHOI'O  OTKIIFKOYCHIIA, BEIPABHIBAHIA

IIOTeHI[UAala, JBOIHOI HM30/IAIUEl, a Takke Onarogaps NpUMEHEHIIO MaJIkIX
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I CIeIHAJIbHBIX 3allUTHBEIX CPEJICTB — IIEPEHOCHBIX MPHUOOPOBR W
IIPUCIIOCOOICHMIL.

3alUTHBIM 3a3eMJIeHHeM Ha3bLIBACTC S [IpeTHaAMEPEHHOE
AJIEKTPUUECKOE  COEQUHEHNE ¢  3eMlell WM €€  SKBUBAJICHTOM
METAJUIMYECKNX HETOKOBEAYIIMX YacTEl, KOTOPLIE MOTYT OKazaTbCd IIOJ
HaIpsDKEHNEM BCIIEJCTBHE 3aMBIKaHNSA HAa KOPIIyC U II0 APYTUM [pUUYNHAM
(MHIYKTUBHOE BIUSHUE, BEI- HOC NOTCHINANA I T. II. ).

[IpyHIINI AEMCTBUA 3allUTHOTO 3a3€MJIEHUS — CHIDKEHNE HaIIpSKEHIS
MEXJY KOPIIYCOM, OKaz3aBIIUMCA II0[J HaIpsKEHHUEM, U 3EMIIEN [0
Oe30macHOro 3HadeHMd. J[aHHO€ HaIpsSKEHHE Ha3BIBaeTCdA HalpsKeHHEM
nmpukocHoBeHNsA UT[P. OTO JOCTUraeTcsa IIyTeM YMEHBIIEHIA IIOTEHIMAala

343CMJICHHOI'O GGDP}’,[[DEHHIM: d TAKXKC IIYTCM BbIPaBHHBAHIA IIOTCHIHAJIOB
OCHOBAHIIA, Hd KOTOPOM CTOHT HCIIOBCK, H 3a3CMIJICHHOI'O GﬁﬂpyﬂDEaHHH: 34
CHCT ITIOABJICHIIA IIOTCHIINAIIOB Ha ITOBCPXHOCTII 3CMIIHN IIPIH CTCKAHIII TOKAa B
3EMIITO. I[HHHBIE IIOTCHIIMAJIBI BO3HHKAKOT M3-3d4 CPABHIUITCIILBHO OOJBIIIOTO

YAEILHOTO CONPOTUBICHHI IpyHTa (] K103—1 ?ffi104 OM M.) I YMEHBIIAKOTCH
[I0 MEPE yIaJIEHUs OT MeCTa CTeKaHHd TOKa B 3eMIIX0. B HEmocpeacTBEHHOU
OIM30CTH OT MECTa CTE€KaHII TOKa B 3€MJIIO IIOTEHIIMAll OCHOBAaHUS, Ha
KOTOPOM CTOUT YEIIOBEK,

IpaKTHYECKH pPaBEH IIOTEHIMAJY 3a3€MIEHHOro obopygoBaHuA. [Ipum sTom
Pa3HOCTh IIOTECHIUAJIOB, OIPENCIIAIONas HaIPKECHUE IIPUKOCHOBEHUSA, MU-
HUMalbHa. 1lo Mepe yaaneHns JaHHOIO OCHOBAaHUSA OT MECTAa CTEKaHUI TOKa
B 3€MJIIO YKa3aHHasd pa3HOCTh IIOTEHIIUAIOB BO3pacTaeT, TO €CTh 3((EKT BhHI-
pPaBHHBaHUS IIOTEHI[MAJIOB oclaberaeT. [Ipn yjaneHnn 4deloBeka OT MecTa
CTEKaHNS ToKa B 3eMTr0 Ha 2(0) METpOB U O0Jiee HAIPSHKEHUE IIPUKOCHOBEHI
[IpaKTUYECKN PABHO IIOTEHIIUAIY KOpIIyca 3JIEKTPOYCTAHOBKU OKa3aBIIIEICH
1O HAIIP SKEHIEM.

Eciu kopmyc 31eKTpooOOpyAOoBaHMS HE 3a3eMJIeH, I OH OKazalcs B
KOHTaKTe ¢ (pa30ll, TO IPHUKOCHOBEHNIE UYEJIOBEKa K TaKOMY KOPIIyCy paBHO-
CINIbHO IIPHKOCHOBEHNIO K (paze. B 3ToM ciydyae BeInmdmHAa TOKa B KOM-
IUIEKCHOW (hopMe, IMPOXOIAIIEro Yepe3 Tello YeJIOBEKa, IMIPUKOCHYBIIErocs K
(azHOMY IIPOBOAY TpexdazHON 3JIEKTPUUECKOI CEeTU ¢ U30JIMPOBAHHON HEil-
TPaJIbIO, OIIPEACIIAETCS COOTHOIIIEHUEM:

7 - U,.
R+R_+R.+7Z,/3

rae Iy, ng, /Zy — KOMIUIEKCEI ToKa, A, ¢a3zHoro HampsxeHud, B u
COIPOTUBRICHNS U30JISILIH O4HOIT (pa3kl, OM;

R — commmoTurenne Temna uemoreka. Owm
NOKYMEHT NOAOMNUCAH
ANEKTPOHHOW NOANUCHIO
Ceptidukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ro6 — comporuBneHmne oOyBH yenoBeka, OM;

R — conmpoTurienne noja (ocHoBaHI ), OM.

HpH MaJIOM COIIPpOTHUBJICHIII GﬁyEH:, I10JIa 11 M30JLAINAI IIPOBOJOB OTHO-
CHUTCIJIGHO 3CMJII 2TOT TOK MOKCT JOCTHUI'ATE OIIACHBIX 3HAUYEHMUII.

JIna Tpexda3zHoil H3JIEKTPUUECKO CeTH ¢ IJIyXO 3a3eMJIEHHOI
HeliTpaipio  (puc.  2.1) HOpoBOAUMOCTL H30JAIUN  (a3HEIX IIPOBOJAOB
OTHOCHTEIILHO  3€MJIH  [peHeOpeXKMMO  Malla II0 CpaBHEHHIO C
[IPOBOAUMOCTBIO 3a3€MIIEHIA HEWTpaiau, [MO3TOMY BeIUYMHA TOKa 4Yepes
TEJI0O UYEIIOBEKA IPAKTUUYECKN HE 3aBUCUT OT COIPOTHUBRICHUS N30JAIUU U
paBHA:

Ug.
R+R.+R,+R,~

_3520sB Tp 6108 .
— Y Y N\—gp

[ =

i

— Y Y

¢ —o

/ -

Y A Wil i Sl Gl

Puc. 2.1 IIpukocHOBeHMe UeoBeka K (pasHOMY IIPOBOIY TpexXdazHoil
ANMEKTPUYECKOMN CEeTH C U30JIMPOBAHHOU HEUTPAJILIO

Hanbonee HeOnaronmpuaTHBIN cioydail OyJeT, Korja 4eJIoBEK MIPUKOC-
HyBIIUIICS K a3ze MMEEeT Ha HOTaX TOKONPOBOAIIIYIO OOYBb — CBIPYIO HIIH
IOOUTYIO METaIUIMUSCKUMI I'BO3ISIMU II CTOUT HEIOCPEACTBEHHO Ha CHIPOII
3eMJIe WINM Ha IIPOBOJMIINEM OCHOBAaHMM — HAa METAJUIMUECKOM IIOJNIY, Ha 3a-
3€MJICHHOII METaJUIMYEeCKON KOHCTPYKI[UM, T. €. KOIJa MOXHO IIPUHSITH
Ro6=0 m Rp=0. Comporurnenne zazemsieHud HeiTpaan R() oOBIUHO BO

MHOI'0O Pd3 MCHBIIC COIIPOTHBIICHIIA TCJla HCIIOBCKA (I{EIK IIPAaBILIO, R[} HC

npepeimaeT 10 OM) M UM MOXKHO mOpeHeOpeub. l[Ipm 3THUX YCIOBMX
BEJIMUNHA TOKa 4YEpe3 TeJ0 UYEJIOBEKa JOCTUTAET OIIaCHON BEJIINMYNHEI.
Hampumep, npu Ry=1000 Om (Bmnosne BeposdTHas BeanunHa) U Rz=4 Owm

[4=220/(1000+4)=0,22 A.
BHBEMHHIDH_[HM yCTpDﬁCTEDM Ha3bBIBACTCHA COBOKVYIIHOCTDE 3d43CMIIMTCIIA —

MCTAJUIMHCCKIHIX IIPOBOJHHKOB, HAXO/ANIIXCA B HCIIOCPCACTBCHHOM COIIPpH-

AOKYMEHRT TIOANNCAH I[IPOBOJHUKOB, COCOUHAROIIUX 3a-
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3azeMinTenn OLIBAaIOT IC KYCCTBCHHBIC, IIPCIHA3HAYCHHBIC HMCKIIFOHIH-

TCIIEHO JJIA L[E.]’IEE[ 343CMIICHIIA 11 €CCTCCTBCHHEIC, HAXO/AIMICCA B 3CMIIC MC-
TAJUIMHYCCKIC ITPCIMCTEI HIHOI'O HA3HAHYCHITA.

)_—[HH HNCKYCCTBCHHEBIX 3a3eMINTeNIeI IHPHIMCHAKOTCA OOBIYHO BCPTHKAJIb-
HEIC 11 'OPH30HTAJIBHEBEIC 3JICKTPOJAEIL, T.C. OAIMHOYHBIC 3d3CMIIITCIII.

__6:1QxB Tp 380/220B, (Us=220 B, Up=380 B)
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Puc. 2.2 IIpuxocHoBeHUe denoBeka K (pazHOMY IIPOBOIY Tpex¢a3Ho IeKTpIie-
CKOI1 CETH C IJIYXO 3a3eMJIEHHON HENTPAJIBLIO

B kadgecTBe BepTUKAJILHEIX 3IIEKTPOIOB HUCIIONB3YIOTCS CTaIbLHEIE TPYOERI
IHaMeTpoM 3—5 ¢cM U yrjioBasg cTailb pa3zmepoM oT 40x40 go 60x60 mm
JUIMHHOI 2,5—3 M, a Takxke cTallbHbIEe IpyTKU guamMeTpom 10—12 MM 1 giiuH-
HOI1 J10 JIECATH METPOB.

JI11s coeqUHEHNsT BEPTUKAJILHBIX 3JIEKTPOIOB MEXIY COOO0I I B KadeCT-
BE CaMOCTOSTEJILHOTO TOPMU30HTAJILHOTO 3JIEKTPO4a IIPUMEHAETCS II0JI0COBAs
CTaJlb CEUEHUEM HE MeHee 4x12 MM WIN cTallb KPYIJIOTO CEUEHUS JIaMeET-
pOM He MeHee 6 MM.

J1I1s HIOTPYKEHUS B 3€MJIFO BEPTUKAJILHBIX 3JIEKTPOJOB IIPEBAPUTEIILHO
poroT Tpanmero rimyomnoii 0,7-0,8 M, mocine dero ux 3a0HBalOT U BEPXHUE
KOHIIBI COEQUHSIOT CTallbHOU IIOJIOCOM C IIOMOINBKO CBapku. B Takux ke
TpaHIIEAX IIPOKJIaALIBAIOT 1 TOPU30HTAJILHEIE SJIEKTPOALL. 1paHIIEIO 3achl-
[TArOT 3€MJIEN, OUMINEHHON OT CTPOUTEIHLHOIO MycOopa, a 3aTeM TIIATEIILHO
yTPaMOOBBIBAKOT, UTO OOECIIEYNBAET JIYUIIYIO POBOJAUMOCTL IPYHTA, a CIIE-
JTOBaTEIILHO, YMEHBIIIAET PacXo/i MeTallIla Ha YCTPOICTBO 3a3€MJICHIS.

B 3aBucnMocTi OT MecCTa paszMENMIeHUS 3a36MIUTENSI OTHOCUTEIILHO 3a-
3€MJLIIOIIETO 00O0pYOBAHU paszINdaroT JiBa TUIIA 3a3€MIIIFOI[UX YCTPOICTB
(3Y) — BelHOCHOE 3Y U KOHTypHOE 3Y. Y BEIHOCHOTIO 3Y 3a3€MIJINTE]IbL BBIHE-
CEH 3a IpeJelbl IUIOMAaJKN, Ha KOTOPOIl pa3zMEIIeHO 3a3eMIIsIeMOe 000py/10-
BaHUE. OTO IIPUBOJAUT K TOMY, UTO HNPaKTUUYECKN HE IIPOMCXOAUT BLIpaBHU-
BaHIUE IIOTEHI[Aalla OCHOBAaHUS, Ha KOTOPOM CTOMUT YEJIOBEK, 1 3a3€MJIEHHOTO

obopyvIoBRa _EE}E?MEFHxT:F;D_ﬂhﬁEEI:I" CTI ToTTTOTIeHnsa  Takoro 3Y DﬁyCHOBHEHa
SIEKTPOHHOW NMOANMUCKHIO HHOTO obopymoBaHusd. IIpum sTom
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OKa3LIBaeTCsd HECYIECTBEHHBLIM YNCIIO U CXeMa pPacIIOJIOKEHUS 3a3eMIIIrO-
I IX BJICKTPOJOB, pUC. 2.3.

HpH 3dMEIKAHITI (bEIBBI Ha KOPIIYC 11 CTCKAHIH TOKaA 13 HCPC3 343CMIII-
TCIIb (|)3(X) AOCTHI'ACT MAKCHMyMd B TOHKC IIOBCPXHOCTII HA/Jl 3d43CMIINTCIICM

I IIpakTHdeckun zatyxaeT depez 20 meTpor. IIpu 3ToM Ha pyKy deJIOBEKA,
IIPUKOCHYBIIETOCS K KOPIIYCY 3JIEKTPOOOOPYAOBaHNS, JEHCTBYET IMOTEHIIHAI
3a3eMJINTEI (P73, a HOTH HaxXOJATCs IOJI HMOTEHI[HAJIOM, OJIM3KUM K HYJIHO.

HEIHpH}I{EHHE IIPHIKOCHOBCHIIA UHP, PABHOC PA3HOCTH IIOTCHIINAJIOB PYKH
I1 HOT', B JAHHOM CJIy4dae IIPpaKTHYECKH paBHO (3.

Puc. 2.3 — BeiHOCHOI (cOCpeIoTOUeHHBII) 3a3eMIIITe b

KourypHele 3Y XapaKTEpHU3YIOTCAd II0 BO3MOKHOCTH pPaBHOMEPHLIM
pa3MEIIECHIEM 3a3EMIAIONIIX 3JIEKTPOJOB II0 IUIOI[aJKE, Ha KOTOPOM YyCTa-
HOBJIEHO 3JIeKTpooOOopyaoBaHme. Takoe 3Y HazbIBa€TC pacIlpe/ieJICHHBIM.
CHIDKEHIIE HAIPSKCHUS IIPHUKOCHOBEHIMS B 3TOM ClIydae OOYCIOBJIEHO HE
TOJILKO IIEpepacllpeesiCHUEM IIaJIeHUs HAaOPsKEHINSI HNCTOYHNKA, HO U BEI-
paBHUBAHHUEM IIOTEHI[NAJIOB 3a3€MJIEHHOTO KOpIIyca S3JIEKTPOYCTAaHOBKH =
OCHOBAaHMS, HAa KOTOPOM CTOMT YEJIOBEK, Kak ATO IIokazaHo Ha puc. 20. Ilpu
5TOM pacIIpeJeICHNs IIOTEHIINAIOB OTAEIBHBIX 3a3€MIINTEIIEN CKJIaAbIBAIOT-
cs, MOJIydaeTcsd CyMMapHoe pachpedeneHue noreHimana @3X(X). Taxum

00- pa3oM, IIOTCHIMAJIEI B TOHKAX paﬁmqeﬁ INIOIMAaAKIT IIO CBOEII BEIINYIIHE
IIPH- ONmkaroTcsd K IIOTCHINAIIY 3a3€MJICHHOI'O KOPIIyCa DﬁﬂpyﬂDBaHHH,
IIOSTOMY HAIIPAMKCHIC IIPHMKOCHOBCHIIA UHP SHAHYUTCIIbHO YMCHBIIACTCA I

COCTABJIACT JOJII @3

A
7 -

T | T —

—
e

B kxadecTBe €CTECTBEHHBIX 3a3€MIINTEIIENI MOTYT HCIIOJIL30BaThLCS: IIPO-
JIOKEHHEIE B 3€MJI€ BOJOIIPOBOAHEIE I JPYTUe METaJUIMYEeCKNUE TPyOOIIpOBO-
OBl (32 HCKIIFOUEHHEM TPyOOIPOBOJIOB TOPIOYHMX JKUAKOCTEI, TOPIOYHX IUIN
B3PLEIBOOIIACHEIX Ta30B); oOcagHbIE TPyOBl apTe3MaHCKIX KOJIOAIIEB, CKBa-
KIH, Iyp¢pOB U T.II., METAJUINYeCKNe KOHCTPYKIIUM M apMaTypa xele3o0e-

L= L=

"NOKYMEHT NOANMMUCAH 1I»’Iﬁ:, HIMCIOITIE COCAIMHCHIIC C 3CM-
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Hﬁﬁ; MCTAJIJIMYCCKIC IMIITYHTBI I'HMAPOTCXHITHYCCKIIX CGDP}’}HEHHE[; CBITHIIOBEIC
000JI0UKHI KH6EHE?I:, IIPOJIOZKCHHBIX B 3CMIJIC.

\/ \/ \ vV \/ \/ V

Puc. 2.4 — Ciygail KOHTYPHOTO (pacHpeaeIeHHOTO ) 3a3€ MITUTEIL

ATOMUHHUEBEIE 00O0JIOUKH KaOeleill M alFOMUHHEBBLIE IIPOBOJHUKU HE
JIOITY CKa€TCs NCIIOJIb30BaTh B KAUECTRBE €CTECTBEHHBIX 3a3€MJINTEJICIL.

B snexTprnyeckux pacIpeaelnuTelIbHEIX YCTPOUCTBAX BEICOKOIO HalIp:-
)KEHHIS B KAaUECTBE €CTECTBEHHOI'O 3a3EMIINTEIII HCIIOJB3YETCS 3a3eMIICHUE
OIIOP OTXOMAIINX BO3AVIIHBLIX JIMHUII C I'PO303alUTHEIMUA TpOCcaMH IIPH yC-
JIOBUM, YTO TPOCHI HE N30JIMPOBAHEI OT OIIOP.

EcrecTBeHHBIE 3a3eMINTEeNN 00IajaloT, KaKk MpaBHJIO, MaJIbIM COIIPO-
THBJIECHEM PacTEKaHNIO TOKa, II0OATOMY MCIIOIBL30BaHNE HX I Ielell 3a-
3€MJIEHII S KOHOMIUYECKH BEChMa 11eJIeC000pa3HO.

3a3eMIBIIOINE MPOBOJHUKM, T. €. IIPOBOJHHUKHI, COEIUHSIOIINE 3a3EM-
ngeMoe 000pyAOBaHUE C 3a3€MIINTENIEM BBINOJIHAIOTCSA OOBIYHO U3 MOJIOCO-
BoIl ctann. IIpokmazgka NX IPOM3BOAUTCS IIO0 CTE€HAM U JPYTrUM KOHCTPYKIH-
SIM 37aHNl. B kadecTBe 3a3eMJLIIONUX IIPOBOJHUKOB JOIIYCKAETCS HCIIOJIb-
30BaTh Pa3INYHEIE METaIINYECKIE KOHCTPYKI[UI.

IIpucoenuuenne 3a3eMIsIeMOro OOOPYAOBAHIS K MATHICTpPaIIM 3a3eMIle-

HIS, T. € K OCHOBHOMY 3a3eMJLIFOILIEMY IIPOBOJHUKY, HIYIIEMY OT 3a3€MJIUNTEILL
OCYIIECTRILIETCS C IIOMOIIBIO OTAEIILHBEIX ITPOBOJHMKOB. 1IpHm a3TOM IIOCIIEqOBAa-
TeJIbHOE BKJIFOUEHIIE 3a3eMIIIEMOT0 000PY,JOBAHIII HE JOITyCKAeTC S

CoeqUHEHN 3a3eMJIIOIINX HPOBOAHUKOB MEXJIY cOOOMl, a Takxke 3a-

3EMIIUTEIIIMU 1 3a3€MIIIEMBIMII KOHCTPYKIMAMU BEIIIOJIHAIOTCS, KaK IIPaBU-

[OKYMEHT MOAMMUCAH [AIIIH 1 APYyroro o0opygoBaHUI —
SNEKTPOHHOM MOANUCHIO
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OTINUNTEILHON OKPaCKOIN 3a3eMIIAIONIE CEeTU SBIIIETCS UEPHBIN IBET,
KOTOPLEIM JIOJDKHBI OBITH OKpallleHhI BCE€ OTKPBLITO PaCIIOIOKEHHEIE 3a3EM-
JISTFOIME IIPOBOAHUKI, KOHCTPYKITUH U ITOJIOCHI CETH 3a3€MIIEH .

OOmnacTek NPUMEHEHNS 3alUTHOTO 3a3€MJICHUS — TpeXdazHBIE CETU J0
1 kB ¢ u3onupoBaHHON HEHTpalbio U BeImeE 1 kB. ¢ mOOBIM pexuMoM pabdo-
ThI HEUTPaJIlL.

TpeboBaHIA K YCTPOICTBY 3aIlUTHOTO 3a3€MIICHII U 3aHYJICHUS OIpe-
neneHbl [IpaBuimaMu yCcTpoIicTBa 3JIeKTpoycTaHOBOK (I1IYVD), B COOTBETCTBHU
C KOTOPBIMHU 3aIlUTHOMY 3a3€MJICHUIO WJIN 3aHYJICHUIO IOJJIe’)aT BCE MeETall-
NM4decKNe U JPyTUe TOKOIIPOBOJAININE YACTH AIIEKTPOYCTAHOBOK M 0DOPYI0-
BaHUS, KOTOPHLIE CIIYUAlHO B aBapUIIHOM pEXUME MOTYT OKazaTbCs II0J] Ha-
npsoxenneM (CCETT'OCT 12.1.030-81):

— npu HOMHMHaIbHOM HanpspbkeHumn 380 B u Beie mmepeMeHHOro TOKa,

440 B 1 BBIIIE IOCTOSHHOI'O TOKa — BO BCEX AJIEKTPOYCTAaHOBKAX,

— IIpH HOMUHAJILHOM HampskeHuu Beime 42 B, no Himke 380 B mepe-
MeHHOro Toka u Belllie 110 B, HO Hinke 440 B mmocTOAIHHOIO TOKa — TOJILKO B
[IOMEMIEHUSX C ITOBBIIIEHHON OMAaCHOCTBIO, 0CO0O0 OIMAaCHBIX IOMEMICHUSAX U B
Hapy ’KHBIX DJIEKTPOYCTAaHOBKAX,

— BO B3PBIBOOIACHBIX ITIOMEMIEHISIX HEOOXOJIMO 3a3€MILITh Bce 000py-
JTOBaHIE HE3aBUCUMO OT HAIIPSKEHIS.

[Ip1 HOMHHAJILHBEIX HAOpPSKEHNIX MeHee 42 B mepeMeHHOro TokKa IUIH
110 B nocTOSTHHOIO TOKa 3a3€MJICHHS IUIN 3aHYJICHII 3JIEKTPOYCTAHOBOK HE
TpeOyeTcsl.

J11s1 3a3eMJIEHIS YCTAHOBOK, KOTOPBIE IMUTAKOTCS OT OJAHOU CETH, IETIE-
cooDOpa3HO MPOEKTHUPOBAThL OOIee 3azeMIIIroNee yeTpolicTBO. Ecnu nmeercs
HECKOJILKO 3a3€MJLIIONINX YCTPOICTB, OHH JOJIKHBI OBITH 3JIEKTPHUYECKH CO-
eIHEHBI MEXK Ty COOOIL.

Jnsa ocymectriaeHns 3(QEKTUBHON 3allUThl BEJIMUNHA COIIPOTUBRICHIL
3aIUTHOIO 3a3€MJIEHUS HE JOJDKHA IIPEBLIINIAThL 3HAUEHUI, IIPU KOTOPLIX Ha-
[IPSKEHNE MPUKOCHOBEHUS WIN IIarOBOE€ HAIPSKEHUE JJOCTUTAKOT OIIaCHBIX
BeJIMUnH (Tadm 2.1).

Tabnuma 2.1
MakcHMAJIBHO JAOIIY CTHMbIE 3HAYEHH S CONMPOTHBJICHH A 3AIIMTHOr 0 323eMJICHHA B
3aBHCHMOCTH OT XapaKTePHCTHK IeKTPHYeCKHX ceT el

[onyctumoe conpoTtu-

BIEHUE 3a3eMNAI0LLEro XapaKkrepucTuKka 3NeKTPoyCTaHOBOK
yctpouctea R, Om

INeKTpoycTaHOBKK HanpaxeHuem ao 1000 B (HelTpanb nsonmposaHa)

4 | HnAa sneKTpoycTaHoOBOK MOLWHOCTbHO MCTOYHWKA bonee
OJOKYMEHT NOAarnncAH 100 kKBA
SNEKTPOHHOW NOANMUCHIO
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10 [Nns 3NeKTpoycTaHOBOK NMPU MOLWHOCTM reHepaToOpPOoB U

TpaHchopmaTopos Ao 100 KBA
125/1,, Ho He 6onee 10 (l, Ecnun 3a3emnsatollee ycTporcTBO ABAAETCA obwmum ans
pPacyeTHbIM TOK 3aMbl- 3NeKTpoyCcTaHOBOK HanpaxeHuem Ao 1000 B 1 sbiwe 1000
KaHKA Ha 3emAo, A) B
INEeKTPOYCTaHOBKM HanpAXeHmnem Bbiwe 1000 B

250/1,, Ho He 6onee 10 Ecan 3a3emnsaiollee yCTPOMCTBO MCNONb3YETCA B CETU C
M30/MPOBaHHOM HENTPANbIO

0,5 Ecan 3a3emnsaiollee yCTPOMCTBO MCNONb3YETCA B CETU C

3pPeKTMBHO 3a3eMNEeHHON HEUTPaNbIO

Hacts 1. CHATHE 3aBHCHMOCTH IOTEHIIIIAJIa OCHOBAHHHA
ﬂﬂempﬂﬂﬁﬂpyﬂﬂﬂﬂﬂﬂﬂ OT PpaCcCTOHHHH 10 3a3€CMJIHNTCJ/IA

IlepeueHb 000pyaoBaHHS

O003HaUYeHHE HanmeHoBaHHe T [ lapaMeTpel
Gl T pexdasHplil HCTOYHHK ITHTAHHS 201.4 ~3x220B /6 A
G2 OxHOo(a3HBIH HCTOYHHK ITHTaHHS 218.8 ~220B /6 A
3x80 B-A (3Be3ma)
220, 225,230 B/ 133,
Al TpexdaszHasg TpaHcpopMaTopHad rpyrma | 347.3 220, 225. 230. 235,
240,245 B
A3, A4 Mopgens THHHH 3JIEKTPOIIePeIayur 313.2 400 B~,3x05A
Mogens 3a3eMIIUTeNs ¢
AlO BEpTUKAJILHEIM TPyOUaTBEIM 326 380B~;3x05A
3IIEKTPOAOM
) 3 MYJIbTHMETPA
=0..1000 B /
Pl BIIOK MYJIb THMETPOB 508.2 —0 10 A /
0...20 MOm
Vkazanua no  mexHuke 0Oe3onacHocmu  Npu  6bINOJIHEHUU

abopamopHoil pabomosl npedcmasiernt 8 Ilpunoxcenuu 1.

IEKT PHYCCKAH CXCMaA CﬂEﬂHHEHHﬁ

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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o YﬁEI[PITECB:, HTO }"CTPDIL"ICTBH:, HCITIOJIIB3YCMBIC B JSKCIICEPHMCEHTC, OTKIIIOYCHBI OT CCTH

JNICKTPOITHT aHI AL

e (CoeguMHHTE THe3[a 3allMTHOIO 3a3eMIICHHS
SKCIIEpHMEHTe, ¢ THe3aoM "PE" ucrtounnka Gl.

YCTPOHCTB, HMCIIOJIb3YEMBIX B

e (CoOeIHHHTE dlIIaPdATVYPY B COOTBETCTEBHII CO CXEMOH AICEKTPHYCCKILX COeJHHEHHH.

e VYCTaHOBHTE TMEPeKMOYaTEsIMH JKelaeMble 3HAUEHHS HAIIPSUKEeHHS IIEPBHYHON H
BTOPHYHOH 0OMOTOK TpaHcpopmaropa Onoka Al, HarmprmMep, 230 B.

e VeoTawnrUTe TTANATTINUATATTAMIT  WATTAAMETA TTapaMeTPEI mvogeneHn A3 um A4 mmHHH

OJOKYMEHT MNoarnncAH

SNEKTPOHHOM NOAMACHIO [ C/2=0 MKD.
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Bxirounrte HeToyHHK G2,

Brximrounte BeIKIOUarelb «CETb» Omoka wMynmeTHMeTpoB Pl M aKTHBH3HPVITE
HCITOJIb3YEMBIE MYIIBTHMETPHI.

Brximrounte HCTOYHHK Gl. O HaIMYMH HanpsoKEHHH Ha €ro  BBIXOJE  JOJIKHBI
CHIHAJIH3HPOBATh CBETSIIHECS JTaMITOYKH.

[Ipn 3aJaHHOM COIIPOTHBICHHH TIPYHTa P MOJEIH 3a3eMIHTellsS AO, CHHMHIE C
TIOMOINBI0 BOIBTMeTpa Omoka Pl 3aBHCHMOCTE OT pacCTOSHHMSA X. IIOTEHI[HalIa

OCHOBAaHHS HIEKTPOOOOPYIOBAHHI Poca = f(X) (BOIBTMETP BKIIOYATh MEKIY THE3IOM

«L» M rHe3/1aMI, COOTBETCTBYIOII[HMH PacCTOSHIIO X ).

TOK CcTeKaHHS B 3eMIIO KOHTPOIHPYHTE C IIOMOINBIO amIiiepMeTpa Omoka Pl. OH He
IOJIKeH ImpeBeIriars 0,5 Al

IIo 3aBeplIeHHH  3KCIIEpHMEHTa OTKIOUNTE  BRIKIOUarenb «CETb»  Omoka
MYIILTHMeTPOB Pl n mcrounmnku G1, G2.

e [IpoaHAIM3HPYIITE CHATYIO 3aBHCHMOCTD Qoca = f(X).

Yactb 2. CHATHE 3aBHCHMOCTH HAINMPHARCHHA IIPHKOCHOBCHHH

OT PACCTOHHHA 0 3a3CMJIHUTCJIA

IlepeuyeHn odopyaoBaHus

OO003HaUYeHHE HanmeHoBaHHe Tum [IapaMeTpEl
Gl Tpex@asHbIi HCTOYHHUK ITHTAHHS 201.4 ~3x220B /6 A
G2 OnxHoda3HbIH HCTOYHHK ITHTAHH 218.8 | ~220B /6 A
3x80 B-A (3Be3ma)
220,225,230 B/
Al TpexdazHag TpaHchopMaTOpHAI IPyIIa 347.3 133. 220. 225. 230,
235,240,245 B
A3 A4 MoJens JIMHHH 3IEKTPOIePeayul 3132 | 400B~3x05A
A10 Moenb 3a3eMIINTeNs ¢ BEPTUKAJIbLHBIM 16 380 B~ 3% 0.5 A
TPpyOUaTLEIM 3JIEKTPOIOM
3 MYJIIbTHMETPaA
=0...1000B /
Pl bBIIOK MyIIBTHMETPOB 508.2 —0.10 A /
0...20 MOm
DIIeKTpUYeCKasi cXeMa CoeJUHEHUN
[NOKYMEHT NOANMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




J13.2

AT0

Cl
1
)

4132
A

Ilopsaodok nposedernus pabomoi

b Y‘Sﬁ,[[HTECL, qTo yGTpDﬁCTBE].: HCIIOJIb3YCEMEBIC B SKCIICPIIMCHTC, OTKI/IFOHCHEI

OT CCTH JJICKTPOIIHNTAaHITA.

AOKYMEHT MOAMMUCAH
ANEKTPOHHOW MOAMWCHIO
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



e (CoeauHUTE THE3/a 3all[UTHOrO 3a3€MJICHUS] ”@” YCTPOICTB, UCIIOJIb3YEMBIX
B sKcrnepuMeHTe, ¢ THe3goM "PE" ncrounnka Gl.

e (CoeauHUTEe ammapaTypy B COOTBETCTBUM CO CXEMOI 3JIEKTPUUECKUX
COEeJIITHEeHUI.

® YCTAaHOBUTE IIEPEKIIFOUATEIIMUA  JKEJIa€MbI€ 3HAUECHUS  HaIPSKEHUS
IIEpBUYHON 1 BTOPUUHOII 0OMOTOK TpaHChopmaTopa Omoka Al, Hapumep,
230 B.

® YCTAaHOBUTE IIEPEKIIFOUATEIISIMU KEJIAaEMEBIE IIapaMeTphl Mojeneil A3 u A4
IUHAU 31ekTponepenaun, Hanpumep, R=0, L=1,2 I'u u C/2=0 mx®.

e Bxmounre ucrounuk G2.

e Bxmwounte BeIKIHOYaTenb «CETb» ©Omnokxa wMyiaeTuMeTpoR Pl
AKTUBIBUPYIUTE UCIIONB3YEMbIE MYJILTUMETPHI.

e Bxmrounrte nctoyHuk G1. O HanmuIuy HapsKEHUI Ha €ro BREIXOJE JOJIKHEI
CUTHAJIN3UPOBATL CBETAMINECS JTaMIIOUKIL

e [lp;m 3amaHHOM COIPOTUBIEHUN TpPyHTa P MOJEIN 3azeMIuTesl Ao,
CHIMUTE C IIOMOIILIO BOJILTMETpa Onoka Pl 3aBHCHMOCTE OT pacCTOSHUS X
HanpskeHnsT OpukocHOBEHUSA Upp = f(X) (BombTMETp BKIIFOUATE MEXKIY
rHe31oM «0» 1 rHe3qaMu, COOTBETCTRYIOI[UMU PaCCTOSHUIIO X ).

e ToK cTEKaHHS B 3€MJIFO KOHTPOJIUPYIITE ¢ IIOMOIILIK aMIlepMmeTpa Omnoka P1.
OH He J0JIKEH IIpeBHImaTs 0,5 Al

e Jlo zaBepmieHHN >KCIEepUMEHTa OTK/IOUHNTE BhIKIOUaTe b «CETBb» Onoka
MyJIbTUMeTpOB P1 u ucrounuku G1, G2.

e [Ipoananmsupyiite cHATYIO 3aBHCUMOCTEL Upp = f(X).

Yacte 3. CHATHE 32aBHCHMOCTH IIATOBOI0 HANIPAKEHUSI
0T PACCTOAHHUA 10 3a3eMJIHTEA

IlepeueHb 000py10BaHHS

O0o03HaYeHHe HarmneHoBRaHHE T HEI,PHMETPLI
Gl T pexda3sHplil HCTOYHHK ITHTAHHS 201.4 ~3x220B /6 A
G2 OxHOoda3HBIH HCTOYHHK ITHTAHH T 218.8 ~220B /6 A

3x80 B-A (3Be3ma)
220,225,230B/

133, 220, 225, 230,
235,240,245 B

Al TpexdazHas TpaHcpOpMaTOpPHas IPyIia 347.3

A3 A4 Mopgens THHHH 3JIEKTPOIIePeIayur 3132 [400B~;3x0.5A

MD,[[EHE 3a3CMIIUTCIIA C BECPTHKAJIBHBIM

AlO 326 380B~:3x05A
TPyOUATHEIM BJIEKTPOIOM
NOKYMEHT NMOAMUCAH OB 508.2 3 MyIIBTHMETpa
SNEKTPOHHOW NMOAMUCHIO =0..1000B /
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6
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e VYObeaurech, UTO YCTPOICTBA, NCIIOIL3YEMBIE B AKCIIEPUMEHTE, OTKJIFOUEHBI
OT CE€TH JIEKTPOIIUTAHIIA.

e (CoeanHHUTe I'He3Ja 3all[ITHOTO 3a3eMIIeHII] ”@” YCTPOUCTB, UCIIOJB3YEMBIX
B sKcrepuMeHTe, ¢ rHe3goM "PE" ncrounnka Gl.

e (CoeauMHHUTE aImaparypy B COOTBETCTBUN CO CXEMOIl 3JIEKTPUUECKUIX
COeJIITHEeHUI.

¢ VYCTAaHOBHUTE IIEPEKIIFOYATEIEIMI  JKeJlaeMble 3HAUYEHUs  HaIlpsHKEeHUS
IIEPBIYHOI 1 BTOPHYUHOII 0OMOTOK TpaHCpopmaTopa Oyoka Al, Hampumep,

230 B.

® YCTAaHOBUTE IIEPEKIIHOUATEILIMU KEJlaeMbIe mapaMeTpsl Mozenenl A3 u A4
nuHuU 31ekrponepegaun, Hanpumep, R=0, L=1,2 I'a u C/2=0 mx®D.

e Bxmounrte ucrounuk G2.

e Bxmounte BeIKIHOYaTenb «CETb» Omnmoka wyiaeTuMeTpoR Pl o
AKTUBIRBUPYUTE UCIIONB3YEMBIE MYIILTUMETPHIL.

e Bxmounre nctoyHuk G1. O HanM4uy HapSKEHUII Ha €ro BREIXOAE JOJIKHEI
CUTHAJIN3UPOBATL CBETSAIINECS JTaMIIOUKIL

e [lpm 3agaHHOM COIIPOTUBIEHUN TpPYyHTA P MOJAEIN 3azeMiIuTteisi Ao,
CHIIMUTE C IIOMOIIBIO BOJILTMETpa OJIoka Pl 3aBHCHMOCTE OT pacCTOSHI X
maroBoro HanpskeHNsI Um = f(X) (BoJIBTMETp BKIIIOYATE MEXKAY COCEIHIMU
rHE3/1aMi, COOTBETCTBYIOIIUMU PaCCTOSHUIO X).

¢ ToK CTEKaHHS B 3€MJIFO KOHTPOJIUPYIITE ¢ IIOMOIIBLIO amnepMeTpa omoka P1.
OH He JI0JIKEeH IIpeBhIImaTs 0,5 Al

e Jlo 3aBepmieHHN 5KCIepHMEHTa OTKJIFOUHNTE BhIKIOUaTelb «CETB» Onoka
MyJIbTUMeTPOB P1 u uctrounuknu G1, G2.

¢ [Ipoanammupyiire cHATYIO 3aBUCUMOCTE Um = f(X).

Jlabopamopnas paboma Ne3

OHPE@EJIEHHE CUJIbl JVIEKMPUUECKOcO0 MOKA Héepées mello deiloseKkd

HEHB DaﬁDTBIZ HAYVHHUTBCA OIIPCACIEATE CHILY 3JICKTPHYCCKOI'O  TOKaA
HCPC3 TCIIO HCJIOBCKA IIPIH IIPAMOM 11 KOCBCHHOM IIPHKOCHOBCHIIII

OcHoesbl meopuu.

HpDXG,[[H HCPC3 OPI'aHM3M, BHEKTPHT-IECI{Hﬁ TOK OKAa3bBIBACT TCPMIIHC-
CKOC, 2JICKTPOIINTITHCCKOC 11 OnoJsIornueckoe ,[[EﬁCTEHH.

TEPMHT-IECKGE ,[[EﬁCTEHE BEIPAXKaCTCHA B OXKOI'aX OTIACIIBHBIX YHACTKOB
TCJId, HAI'PCBC KPOBCHOCHEBIX COCYAOB, HCPBOB H JAPYI'HX TKaHEIl.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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OIEKTPOJIMTUYECKOE JelICTBUE BHIPAXKAETCSA B PazJIOKEHUN KPOBU U
IPYIUX OpraHNYECKNX JKHAKOCTEI, UYTO BHI3LIBACT 3HAUNTEJILHBIE HapylIlle-
HIS X (PU3HKO-XUMHUYECKUX COCTABOB.

Buomnornueckoe AelicTBHUE BBIpa)kaeTCs B BO30YKASHUU JKUBLIX TKaHE
oprannzMa (4TO COIIPOBOIMKIACTCSI HEIMPOU3BOILHBEIMI CYIOPOKHBEIMHU CO-
KpaleHUsIMHI MBIIII]), a TakkKe B HapyIIeHUN BHYTPEHHUX OHMO3IEeKTpHUe-
CKHIX IPOIIECCOB, IIPOTEKAOIIIX B HOPMAaJIbHO AEICTBYIOIIEM OpraHU3ME U
TECHEHNIINM 00pa30M CBI3aHHEIX C €r0 JKHU3HEHHBIMHI (PYHKIEIMU. B pe3yib-
TaTe€ MOI'YT BO3HNKHYTh paszIMUHBLIE HAPYIICHUS B OpraHNU3ME, B TOM UHCIIE
HapyIIEeHNE U JaXKe IIOJIHOE MpeKpallleHNE JEATeIIbHOCTI OPraHOB JIbIXaHM
I KpoBooOpameHusd. Pazjpaxkaroiniee AgeliCTBHIE TOKa Ha TKaHM OpraHH3Ma
MOJKET OBITb IPSAMEIM, KOTJa TOK MPOXOJHUT HEIOCPEACTBEHHO IIO 3TH TKa-
HiIM, I pedJIeKTOPHBEIM, T.€. Uepe3 IEeHTPaJIbHYH0 HEPBHYIO CHCTEMY, KOT/a
IIyThb TOKA JIEKUT BHE 3TUX TKAHEIL.

Hcxoa Bo3gelicTBIS TOKa 3aBHUCUT OT MHOXeECTBa (paKTOPOB, B TOM UIIC-
JIE OT 3HAUEHM U JJINTEIILHOCTHU IIPOTEKaHUA Uepe3 TEJIO UelIOBeKa TOKa, Po-
Jla I YaCTOTBl TOKa U MHANBHAYAJILHEIX CBOICTB UEJIOBEKA. OJIIEKTPUUECKOE
COIIPOTURJICHIE TeJla YEJIOBEKa U MNPIUIOKEHHOE K HEMY HaAIIPSKEHUE BIIAIOT
Ha IHCXOJ IIOpaXKE€HUsS, HO JIMIIb IIOCTOJIbKY, IIOCKOJIbLKY OHH OIIPEJECIIAIOT
3HaueHNE TOKa, IIPOXOJISIIET0 Uepes TEJI0 YEJIOBEKa.

OIEKTPMUECKOE COIIPOTURICHUE Tella YEIOBEKa CKJIaJLIBA€TCS I3 CO-
IIPOTURJICHUS KOXK U 1 COIIPOTUBRIICHISI BHYTPEHHIX TKaHEIN.

Koxka, BepHEEe €€ BEpXHUI CJION, HazbIBAEMEIN SIIJIECPMICOM, NMEIO-
muii Tommuay o 0,2 MM I COCTOSIUI B OCHOBHOM I3 MEPTBEIX OPOTOBEB-
X KJIETOK, 00JagaeT OOJILIIUM CONPOTHUBJIEHHEM, KOTOPOE H OIIpeAeIIsaeT
oOIee conpoTURICHHE Tela YejloBeka. COIMPOTHRIEHIE HIKHIX CIIOEB KOXKU
11 BHY TPEHHUX TKaHEH YelloBeKa HE3HAUNTEILHO. 1Ipu cyxXon uncTon u Hemo-
BPEIKIEHHOI KOXK€ CONPOTURICHUE Tela YelloBeKa KoleOJieTcs B Ipejesiax
2 kOM — 2 MOwm. IIpu yBIaxxHEHIU U 3arpsa3HEHN KOXKH, a Takke IIpH IIO-
BPEXKICHNN KOXM (O] KOHTaKTaMI) COIIPOTHBICHHE Tejla OKa3bIBaETCH
HauMeHbIHIM — okomno 500 Om, T. e. JOXOAUT JI0 3HAYCHUS, paBHOI'O COIIPO-
THBIICHIIO BHYTPEHHUIX TKaHeN Tena. [Ipu pacuerax COIPOTHURIIEHUE TeEIa
yeJioBeKa MpuHuMaeTcs paBHBEIM 1 kOMm.

3HaueHIE TOKa, IIPOTEKAKOIIEro YUepe3 TEJI0 UEIIOBEKa, SBIISICTCS IJIaB-
HBIM (paKTOPOM, OT KOTOPOI'O 3aBHCUT HMCXO/]I IMOPaKEHUI: 4eM OOJIbIle TOK,
TEM OIIaCHEE ero JelicTBHE. UeJIOBEK HauMHAET OLIYIATh IIPOTEKAIOMINI Ye-
pe3 Hero TOK IpOMBIIIIEHHON yacTOTHL (50 I'11) OTHOCHTEILHO MAJIOTO 3Ha-
yennd: 0,6—1,5 MA. OTOT TOK HazBEIBa€TCS IIOPOTOBBIM OIYTHMEIM TOKOM.

Tox 10—15 MA (mpu 50 I'11) BEI3EIBa€T CIWILHEIE I BECbMa OOJIC3HEHHEIE

CVJIODOT'M MBEITITIT DVK. KOTODRIE HEIIOREK ITIPCOJOJICTL HEC B COCTOAHIHN, T. €.
OJOKYMEHT NOArnnMcAH ws
SNEKTPOHHOW NoAnucChio ACTCA TOKOBCAYLICIH HaCTII, HC MO-
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