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1. IEJIA ¥ 3ATAYA JUCHUTLINHBI

[lenb TMCUHUIUIMHBI — U3YYEHUE CIIOKHEUIINX SIBJICHUM BO3IECUCTBUS JIEKTPUUYECKOTO TOKA
Ha OpPraHu3M YeJIOBEKa, U3YYEHUE CYHIECTBYIOUIMX MPUHIIMIOB U CPEJCTB 3aLIUTHI OT MOPAKEHUS
DIIEKTPUYECKUM TOKOM, H3ydeHue npaBmi TexHuku OezonacHoctu (TB) mpum skcmmyaranuu
3JIEKTPOYCTAHOBOK U ¢Jlaya ’K3aMeHa Ha BTopyto rpynny no Th.

OcHOBHBIE 3a7aud  JUCLUUIUIMHBI — O3HAKOMJIEHWE CTYJIEHTOB C  SIBJICHUSIMH,
MPOUCXOSIIMMU TIPU BO3JCUCTBUU HJIEKTPUUECKOTO TOKAa HA OPraHM3M YEJIOBEKa, C 3alIUTHBIMU
MEpaMu U 3alIUTHBIMH MEPONPUATHUSMU B JJIEKTPOYCTAaHOBKaxX, ¢ mnpaBuwiamu Tb npu
AKCIUTyaTaIlliy AJICKTPOYCTAaHOBOK B 00BEeME 2 TpYMNIbl MO 3JIEKTPOOE30MacHOCTH, C MpHEMaMHU
OKa3aHUs IEPBOM MOMOIIM MOCTPAAABIIEMY OT JIEKTPUUYECKOTO TOKA.

ba3zoBbiMM 1151 JTaHHOW TUCIUILIIMHBI ABISIOTCS Kypehl «Pu3ukay, « TeopeTuiueckne OCHOBBI
ANEKTPOTEXHUKNY, «llepenaya u pacnpeeneHue 3JIeKTPOIHEPTUNY.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BIIO:

['ocymapctBeHHbIl  oOpa3oBaTenbHbI  cTangapT BIIO mo cnemumansHOcTH 220301.65
MPeyCMAaTPUBAIOT U3YUCHHUE TUCIUIUIMHBI «IEKTPOOE30NacHOCTh» B KayecTBe (PaKyIbTaTHBHOM
nucturmuabl — mudp OT/1.04.

N3ydeHne OCHOB OKCITyaTalluu d3JEKTPOIHEPTreTHYECKHX CHCTeM Oa3upyercs Ha
CBEICHMSX, H3JIaraeéMbIX B AUCHUIUIMHAX: «Dusuka», «Xumus», «TeopeTHdyeckue OCHOBBI
ANEKTPOTEXHUKHNY, «DINEKTPUUECKUE MaIIUHBIY, «llepenaya u pacnpeaeneHue 3J1eKTPOIHEPTUN.

3. TPEBOBAHMS K PE3YJBTATAM OCBOEHMSA JUCIIMITVIMHBI

B pe3ynbrare u3ydeHus: AUCHUIUIMHBI CTYICHTHI JOJKHBI:

- 3HATh KPUTEPUU OE30MACHOCTU DJIEKTPUYECKOTO TOKA, HJIEKTPOTEXHUUYECKUE 3ALIUTHBIE
CpEeACTBAa U MPHUCIIOCOOJIEHUS], OITACHOCTh M METO/IbI 3aIIIUTHI OT BO3ICHCTBUS SJIEKTPOMArHUTHOTO U
3JIEKTPOCTATUYECKOT O TOJIS;

- MOJIYYUTh YMEHHUS U HaBBIKH 110 TIEPBO JOBpaueOHOM MOMOIIHM MIPU JIEKTPOTPaBMax, Mo
00€CIeYeHHIO MOKAaPHOI O€30MMaCHOCTH B AIEKTPOYCTaHOBKAX;

- OBJIAJIeTh TPAKTUYECKMMU IMPUEMAaMU OKa3aHHUA NEepBOM NOMOIIM, HMMETh YETKOE
IPEJCTaBICHUE O JIEHCTBHM AJIEKTPUUYECKOIO TOKA HAa OPraHU3M YelIOBEeKa, BJIAJeThb HaBbIKAMHU
UCTIOJIb30BaHUS 3AIIUTHBIX CPEICTB.

4. CTPYKTYPA n COJEP)KAHUE JUCIUIIVINHBI
«QJEKTPOBE3OITACHOCTDb»

OO0mast TpyJI0€MKOCTh JUCIUTUIMHBI COCTABIISIET 86 4acoB.

Ne | Pa3zgen qUCHIMILIMHEI Bunpt yueOHOI paboThI @OpMBI TEKYILETO
wm Jlexum | Ipakt. | Jlabop. | CPC KOHTpOJIA
u 3aHAT. | pabot | (wac.)
(wac.) | (wac.) |®I
(uac.)
Cemecmp 9
1 [Pazoen 1 «Kpumepuu g 2 10 [Mocemenue
0e3onacnocmu  INEKMPUYECKO20 JIEKIHiA.
moka»
1.1 Beeaenne.  [leiicTBue Oryerst o
PIIEKTPUUYECKOTO TOKA Ha OPTaHH3M BBITOTHCHHIO
eOBEKA Ha60paTOpHBIX
1.2 TlepBas mMOMOIIb MOCTPa/aB- SaHATHH.
[IAM OT SJIEKTPHUYECKOT0 TOKA




1.3 SIBneHus npu CTEKaHUU TOKA B
BEMJTIO
1.4 Ananu3 onacHOCTH NOPAKEHMUS]
TOKOM

2 |Pazden 2 «Mepvr 3auwgumor 6 | § 8 12 IMocemienye
DJ1eKMPOYCMAHOBKAX ) JeKIil.
2.1 3amuTHOE 3a3eMJIEHUE
2.2 3ammTHOE OTKITIOYEHHE Ot4erst Mo
2.3 DNEKTPOTEXHUUECKUE BBITIOTHCHHIO
BAIUTHBIE cpecTBa u Ha60paf0pHHX
NpeIoXpaHUTEIbHbIC SaHATHH.
MPUCTIOCOOTICHUS

3 |Pazden 3 «be3onacnocmv npu | ¢ 4 10 [Mocemenye
pabomax 6 JICKLIUH.
DJ1eKMPOYCMAHOBKAX )
3.1 3ammra OT BO3JEUCTBUSA Ot4erst o
BIIEKTPOMATHUTHOTO oIS BBITIOIHCHIIO
NPOMBIIIJICHHONM ~ 4acTOThl B na6opafopHHx
BIIEKTPOYCTAHOBKAX SaHSTHIL.
CBEPXBBICOKOT'O HANPSHKEHUS
3.2 bezomacHocTh mpu nodazHom
pemonte BJIDII
3.3 besomacHOCTh mpu padborax
oy HarnpsbkeHueM Ha BJI

4 Pazoen 4 «IITh npu 6 12 OtueTs! O
hKCnayamayuu pedeparam 1
DJ1eKMPOYCmano60K» 3a7aHKUAM HA
4.1 Ob6nacTh ¥ NOPATOK CAMOCTOSITEIBHYIO
npumMenenus I1Th pabory.
4.2 MoHTax, SKCIuTyaTanus,
PEMOHT
4.3 PaGoTta B 0COOBIX YCIIOBHSIX
4.2 Opranu3anus NOArOTOBKU U
MOBBIIICHIS KBATH(PUKAITUU
DKCIUTYaTaI[MOHHOTO IepCoHana

5. COJAEPKXAHUME PA3JIEJIOB U TEM JUCHUIIJIMHbBI
5.1 JEKIIUH

Cemecmp 9
Pazoen 1 «Kpumepuu de3onacnocmu 31eKmpuiecKozo moxka

Tema 1. Beenenue. JleiicTBHe 2JIEKTPHYECKOr0 TOKA Ha OPraHM3M 4YesloBeKa. Pekomenayemas
auTeparypa. Buapl mopaxeHud SIEKTPUYECKUM TOKOM. OJEKTPUUYECKOE CONPOTUBIIEHHE Teja
yesloBeKa. BiausHue 3HaueHns ToKa Ha UCXOJl IOPaXKEHU.

Tema 2. IlepBasi noMoIb NMOCTPATABIIUM OT JIeKTPUUYECKOro Toka. OcBOOOXKICHNE YeTOBEKa
OT JEUCTBHUS 3JIEKTPHUYECKOTO0 TOKAa. Mepbl MepBOd J0BpadyeOHOW METUIIMHCKON ITOMOIIIH.
HckyccTBeHHOE nbixanne. Maccax cepana. OMKopudeckas neGuopusuisaius cepama.

Tema 3. SIBneHus nNpu cTeKaHMHU TOKa B 3eMJII0. Pacnipenenenue noreHuuana Ha MOBEPXHOCTH
3emid. CONpOTUBIICHHE 3a3€MJIMTENISI pacTeKaHWio Toka. (CONpOTUBICHHE 3a3eMIIUTEINCH
pacTeKaHUI0 TOKAa M MHOIOCIOWHBIX TIpyHTax. CTekaHWe ToKa B 3€MIJII0 4Yepe3 IpYNIOBOM



3azeMiuTenb. HampsokeHue IPUKOCHOBEHUs IIpU IPYIIIOBOM 3asemMiutene. Hampspkenue imara.
DIEKTPUYECKOE COITPOTUBIICHUE 3EMIIH.

Tema 4. AHaJM3 ONACHOCTH TNOpPaeHHsA TOKOM. IlopaxkeHuns TOKOM B pa3iIMYHBIX
IEKTPUUECKUX CETAX, B OAHO(pA3HBIX W Tpex(a3HbIX CETAX, B HOPMAJIbHBIX M aBapUIHBIX
pexxumax. BeIOOp cxembl ceTu U pekuMa HeUTpasy.

Paszoen 2 «Mepul 3auyumot ¢ 3.1eKmMpPOyCcmano08Kax»

Tema 5. 3ammTHoe 3a3emuieHme. HasHaueHuwe, NMPUHIUN ACUCTBUS W 00JIACTh TMPUMEHECHHS
3aIUTHOTO 3a3eMJyIeHUs. THUIIBI 3a3eMIISIOIUX YCTPOUCTB. BBINIOIIHEHNE 3a3eMIIOIIUX YCTPOUCTB.
Pacuer 3ammrtHOrO 3a3emyieHHs. BpiOop Tuma 3azemmmrtens. 3aHyneHue. [lpuHiun nedcTBus
3aHysneHus. HazHaueHue oTAEnbHBIX 2JIEMEHTOB CXEMBI 3aHyJIeHUs. Pacuer 3aHyleHus.

Tema 6. 3amuTHOoe oOTKII0YeHHMe. Ha3sHaueHnwme, OCHOBHBIE »JJIEMCHTHI, OCHOBHBIC
tpeboBanus, odnacts npuMeHenus Y30. Tunsl Y30. YcTpoiicTBa, pearupyronye Ha MoTeHIUal
KopIyca. YCTpOWCTBa, pearupyrouide Ha TOK HYJEBOM IOCIEAOBATEIbHOCTH. Y CTPOMCTBA,
pearupyrolue Ha TOK 3aMbIKaHUs Ha 36MJIIO. Y CTPOMCTBA, PEarnpyrolIiue Ha HaIPsDKECHUE HYJIEBOU
MOCJIEA0BATEIbHOCTH. Y CTPOUCTBA, PEAarupyronirue Ha ONEePaTUBHBIN TOK.

Tema 7. DJeKkTpoTexHMYecKHe 3allUTHbIE CpPeICTBa M INpPeAOXPaHUTEIbHbIE
npucnocodjenns. Kinaccubukanus 3ammTHbIX cpeacTB. Ha3zHaueHue, KOHCTpYKLHMS M IpaBUiia
NPUMEHEHHUS 3alUTHBIX CPEACTB.

Paszoen 3 «bezonacnocmo npu padomax ¢ 31eKmMpoyCman08Kax»

Tema 8. 3amura oT BO31eHCTBUA JJIEKTPOMATHUTHOTO MOJISI IPOMBINLJIEHHON YaCTOThI
B JJIEKTPOYCTAHOBKAX  CBEPXBBICOKOIO  HamnpstKeHusi.  buonoruueckoe — gaeilicTBue
3JIEKTPOMAarHUTHOro moJisi. HampsykeHHOCTh 31EKTPUYECKOro Mouisl. | MrueHnyeckne HOpMaTHUBBI.
OKpaHUPYIOLUI KOCTIOM. DKPaHUPYIOIINE YCTPONUCTBA.
Tema 9. bezonacuocts npu nodgasnom pemonte BJIDII. OcobenHoctu moda3zHoro peMoHTa.
DJEeKTpPOMarHUTHOE BIMsIHUE. Mepbl 0€30macHOCTH MpHu padboTax moja HanpshkeHueM Ha BJI.
Tema 10. BezonacHocTh npu padorax nmoa HanpstkeHueM Ha BJI. OcoGeHHOCTH, TOCTOMHCTRA,
HeJOoCTaTKu MpHu paborax nox HampspkeHuem Ha BJI. [IpuHnumn, mojo)keHHBI B OCHOBY METOIA
pabot noa HanpsbkeHueM. [IpucnocoOieHuss M MOPSAOK BBIOJHEHUS padOT MOJ HAIpPSHKEHUEM.
AHaiu3 0macHOCTH MpH padoTe Mo HANPSHKEHUEM.

Pazoen 4 «lITh npu s3xcnayamayuu I1eKmpoycmano6oK)

Tema 11. Oo6aactb u nopsinok npumenenusi IITB. OcHoBHbie TpeOoBaHUs 6€30MAaCHOCTH TIPH
OOCITy’)KUBaHUHM 3JIEKTPOYCTaHOBOK. OmnepaTHBHOE OOCIY>KMBAaHHE W MPOU3BOJICTBO padoT.
OpranuzalvoHHbIE MEpPONpPUATHSA, OOEeCHeurBaoIIue Oe30MacHOCTh pPaboT, BBIIOJHAEMBIX CO
CHATHEM HampsbkeHus. [Ipou3BOACTBO pabOT MO MPEIOTBPAICHHIO aBapUil M JUKBUAALMU HX
nociencteuii. IITHh mpu  oOcmyxuBanum snekrponasurarencii. I[ITh mnpu  paborax Ha
KOMMYTauuoHHbIX anmnapatax. [ITh npu oOcmykuBaHMHM KOMIUIEKTHBIX pacmpenaycTpoiicts. Tema
12. MonTax, ’kcnjyaranusi, pemoHT. [ITb npu pemonTtHeix paborax Ha KJIDII. IITh npu
MOHT@)X€ M IKCIUTyaTallill W3MEPUTENbHBIX NMPHUOOPOB, YCTPOMCTB aBTOMATHKH, TEIEMEXaHUKH U
CBs13H, TIpH paboTax ¢ anekrpocueTunkamu. [ITh mpu yncTke n3onsmum B pacupenycTporicTBax 0e3
CHSTHS HAIlPsDKEHUSI Ha TOKOBeAyIIMX 4acTsx W BOnmm3u Hux. IITH npu mpoBeaeHuu ucnbITaHun
obopymoBanus u wu3Mmepenuit. [ITB mpu paboTe ¢ DIEKTPOMHCTPYMEHTOM, PYYHBIMH
anexktpuueckumu MamuHaMu. [1Th npu pabotax ¢ npuMeHeHHEM MEXaHU3MOB U TPY30I10IbEMHBIX
MalInH.

Tema 13. Padora B oco0bix ycaoBusix. [ITh mpu pabotax B 351€eKTpOyCTaHOBKAX, CBA3aHHBIX C
nogbeMoM Ha BeICOTy. IITh mpu paboTax B MOMEMICHUSIX aKKYMYJISITOPHBIX Oaraped u 3apsiIHBIX
yerpoiictB. IITBh mpu pabGorax na BJIDIL IITH mpu skcmyaTanuu 3J€KTPOAHBIX KOTJIOB H
anexktpoduiabTpoB. [ITH, cBs3anHble ¢ paboTON KOMaHAMPOBAHHOTO TEpcoHana. TpeOoBaHMS
NOXKapHOW OE30MaCHOCTH K JIEKTPOYCTAaHOBKAM.



Tema 14. Opranm3zanusi NOATOTOBKM W MOBBIINIEHHS KBAJTU(PUKANMH IKCILTyaTAIIHOHHOIO
nepconaja. Cucrema ympasineHuss kaapamu. I[lonbGop, u3ydyeHne M paccTaHOBKA KaJlpoB.
[IpousBocTBeHHOE 00YYCHUE M MOBBINICHUE KBATH(PHUKAIIUYU MTepcoHana. TpeHaxepHble EHTPHI U
IMYHKTBl U UX POJIb B TMOBBIIIEHUN YPOBHS MOATOTOBKH 3KCIUTyaTallMOHHOTrO nepcoHana. [lopsmok
paccie0oBaHus TSKEINbIX, TPYIIOBBIX U CMEPTEIbHBIX HECYACTHBIX CIIy4aeB JIEKTPOTpaBMaTHU3Ma
Ha MPOMU3BOJICTBE U B OBITY.

5.2 MIPAKTUYECKHUE 3AHATUSA

JlabopatopHblie 3aHATHS IPOBOJSATCS C UCIIOJIB30BAHUEM MAKETOB, JAOOPATOPHOTO CTEHIA U
nporpammuoro komiuiekca ACOII (aBToMaTH3UpOBaHHAs CHCTeMa 00YUYEeHHUs IEPCOHANa).

[TpumepHBIil mepeueHb 1a00paTOPHBIX 3aHATHM:

1. OmpeneneHue BIMSHMUS peXUMa 3JIEKTPUUECKONM CETM M €€ HEWUTpalu Ha YCJIOBHS
3J1eKTP0OE30MacHOCTH.

2. OnpeneneHue 3aBUCUMOCTEN, XapaKTEPU3YIOIIMX SIBJICHUS MPU CTEKAHUU TOKA B 3EMIIIO
yepes3 3allUTHBIN 3a3€MIIUTEb.

3. OmpeneneHue 3aBUCUMOCTEH, XapaKTEPU3YIOIIMUX AJIEKTPUUYECKOE COIPOTHBIIEHHUE Tela
YyeloBeKa.

4. HatypHoe MOJIeTUPOBAaHUE 3aHYJICHUS 3JICKTPOOOOPYAOBAHHMS.

5. KoHTpoJ1b U30JSHUH B JJIEKTPUUECKOI CETH € M30JIMPOBAHHON HEUTPAJIBIO.

6. 3MepeHune conpoTUBIICHUS 3a3€MIICHHUS.

7. HatypHOe MozennpoBaHue 3alIMTHOTO 3a3eMJICHHS/CaM03a3eMIICHHUS
AIIEKTPOOOOPYIOBAHUSI.

8. HarypHoe MoaiennpoBaHKe 3alUTHOTO OTKIIFOUECHUS AJIEKTPUUECKON CETH.

6. CAMOCTOSATEJIbBHASA PABOTA CTYAEHTOB

Ne No
= o pazzaena (TeMsl . TpynoeMkocTb
pasziena ( ) ®dopma (BHIT) CAMOCTOSATEIBHON PaObOTHI Py
/o JCLUTUIAHBI B Hacax
Cemecmp 5
1 Pazoen 1 «Kpumepuu | IlonrotoBka 0oT4eTOB 1O BBINOJAHEHHIO | 10
be3onacnocmu nmabopaTOPHBIX 3aHSATHUI.

DJ1IEKMPUYECKO020 MOKa)
2 |Pazoen 2 «Mepwt 3augumot ¢ | IlIogrotoBKa OTYETOB 10 BBINOJIHEHUIO | 12

DJ1eKMPOYCMAHOBKAX) 1a00paTOPHBIX 3aHSATHI.

3 |Pazoen 3 «be3onachocms | [lonroroBka oT4€TOB 10 BbINOJNHEHUIO | 10
npu pabomax 6 | 1a00paTOPHBIX 3aHATHIA.
DJ1eKMPOYCMAHOBKAX)

4 |Pazoen 4 «IITh npu [TogroroBka ortueToB mo pedepatam u | 12
hKCnayamayuu 3aJJaHUSIM Ha CaMOCTOSITEIbHYIO paboTy
DJ1eKmMpOyCmMano60K»

7. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

Hawnyumeli  rapantueit  ray0OKOro ¥ TPOYHOIO  YCBOGHHMSI  JUCIHUIUIMHBI
«OneKTpoOe30nacHOCTb» SBISIETCS 3aMHTEPECOBAHHOCTh CTYJIEHTOB B IPHUOOPETEHUH 3HAHWM.
[losTomMy nst mopnep)KaHHsT HMHTEpeca CTYIEHTOB K MaTepualy AUCHUILUIMHBI HE00X0IUMO
UCIIOJIb30BaTh Pa3IMuHble 00pa3oBaTeIbHbIC TEXHOIOTUHU U 3a/1eHCTBOBATh BCE aTpUOYTHI IIpoliecca
Hay4HOI'O ITI03HAHUS.

IIpu npenonaBaHMM AUCHUILUIMHBI «JIEKTPOOE30MACHOCTE» HUCHOIb3YETCsl TEXHOJIOTUS
6J109HOTO O0yYEHHSI.



[Ipy 4YTeHMM JNEKUM MO JaHHOW JMCUUIUIMHE MCHOJIB3YETCS TAKOM HEMMUTALMOHHBIN
METOJ akTUBHOro oOydeHms, kKak «[IpoGmemnas nexkuus». Ilepen wu3ydeHuem paszaena
o0o3HavaeTcs mpodiemMa, Ha pelIieHne KOTOpOoi OyIeT HalpaBJIeH BECh MOCIEAYIOIIUNA MaTepual
pazznena.

[Tpy BBIOTHEHUM MPAKTUYECKUX PAOOT UCHOIB3YETCS MPUEM MHTEPAKTUBHOTO OOYYCHUS
«Keiic-meTon»: 3agaHue CTyACHTaM MJIsl MOJATOTOBKH K BBIINOJHEHHUIO MPAKTUYECKOTO 3aHSATHUSA
UMHUTHPYET peajbHOe COOBITHE; C TMpernojaBaTesieM OO0CYXIAITCs Lend pabdoThl M XOJ ee
BBITIOJIHCHHS; TIPH 3allUTE - OOCYXKJICHWE M aHAJINW3 TOJIYYCHHBIX DPE3yJIbTaTOB; OOCYXKICHHE
TEOPETUYECKUX TOJIOKECHHUM, CIPaBEAJTUBOCTh KOTOPBIX ObUIa yCTaHOBJIEHA B TpoOIEcce
MPAKTUYECKOTO 3AHATHUA.

8. OLEHOYHBIE CPEACTBA JJIsA TEKYLIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEKYTOYHOM ATTECTAIIMA 11O UTOT'AM OCBOEHUSA
JAUCHUIIJINHBI n YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

B nponecce u3yueHus: IUCHUIUIUHBI «DIIEKTPOOE30MacHOCTb) MPEyCMOTPEHBI CEeIYIOIIHE
BU/IbI IPOMEXYTOUYHOTO KOHTPOJISI 3HAHUI CTYJEHTOB:

- BKCIIPECC-0IPOC JIEKTOPA 110 UTOraM U3y4eHHs pa3/ieioB Kypca;

- BBITIOJIHEHHUE U 3aIUTA OTYETOB IO MPAKTUYECKUM 3aHSATHUSIM.

8.1. [IoaAroToBKAa KOHCNEKTOB M0 TEMAaM Ha CAMOCTOAITE/ILHOE H3yYeHHe
CamMocToATebHOE H3yYeHUE BKIIOYaeT paboTy HaJa JEKUUOHHBIM MaTepuajioM |
JUTEPATypOi MO MUCHUIUIMHE MPHU IMOATOTOBKE K JTaOOPATOPHBIM 3aHATHUSM a TaKKe aKTHUBHBIA
nouck HOBOM uH(opmarmu B VHTEepHETE MO 3aJaHUIO JIEKTOpa WU PYKOBOJIUTEINS J1a00paTOPHBIX
3aHATUN
Tembl HHIUBUAYATBLHOM paOOTHI CTY/ICHTA:
- HampsxeHue npuKOCHOBEHUS
- Hanpsoxenue mara
- HcmprTanue cpencTB 3alUThI — CIIOCOOBI, CPOKH
- DKpaHUPYIOIIME KOCTIOMBI
- Dkpanupytomue ycrpoiictsa Ha OPY CBH u YBH
- Cocynpl Ioj 1aBJIECHUEM

8.2. [Ipumep TecTa AJisl IKCMPECC-0NMPOCca MO0 UTOraM U3yUYeHHs pasjena:

BOITPOC Ne 1. Hanuume kakoro npu3Haka mo3BoJiie€T OTHECTH TTOMEIICHUE
AIIEKTPOYCTAHOBKH K KaTeropuu 0co00 OMacHBIX ?
1) ToxompoBoASsIINIA TTIOJI.
2) [loBbilIeHHAs TEMIIEpaTypa BO3ayXa.
3) Haiimume XuMU4eCKH aKTUBHOM CpEJIbI.
4) Hannuue celpocTH
BOITPOC Ne 2. [IpegnamepeHHOE 3JEKTPUUECKOE COSTUHEHHUE C 3EMJIE METAIUTMYECKHUX
HETOKOBEYILIUX YaCTel, KOTOPbIE MOT'YT OKa3aThCsl O] HAMPSKEHUEM, HA3bIBACTCS:
1) 3anyneHueMm.
2) 3alMTHBIM 3a3€MJICHUEM.
3) DACKTPUUECKUM Pa3ICIICHUEM CETEH.
4) 3anuTHBIM OTKJIFOYCHHEM.
BOITPOC Ne 3. B ceTsix ¢ M30IUpOBaHHOM HEUTPATBIO EMKOCTHYIO COCTABIISIIOLTYIO TOKA
3aMbIKaHUS HA 3€MJII0 MOKHO YMEHBIIUTh:
1) Brirrouast ”HAYKTUBHOCTh MEXTY HEUTPAIBIO M 3eMJICH.
2) YcunuBast U30J1UI0 (a3 OTHOCUTEIBHO 3eMITH.




3) ObecnieunBast HEIOCTYITHOCTh TOKOBEIYIIIMX YaCTEH.
4) BeimonHss Ha TEPPUTOPUH IIEKTPOYCTAHOBKH MOACHIIIKY TPABUEM.

BOITPOC Ne 4. CompoTuBieHHE 3a3EMIISIOIIETO YCTPOUCTBA B CETAX C OOJBIIUMH TOKaMHU

3aMBbIKaHUS Ha 3€MIIIO JOJDKHO OBITH He Ooiee:

1)4 Om
2)0,5 Om
3) 10 Om
4)2 Om

BOITPOC Ne 5. Kakoe o6opynoBaHne MOXKET ObITh YCTAaHOBJIEHO B HYJIEBOM IPOBOJIE MPU

3aHYJICHHUHU:

1) Ilpenoxpanurens

2) PyOunsHUK OTHOTIONTFOCHBII

3) Beixirrouaresnb 0HOMOIIOCHBIN

4) Hu ovH U3 BBINICTICPEUNCIICHHBIX aIllapaToB

8.3 Bompocsl K 3K3aMeHy
Cemectp 9 — 3uMHsIs ceccust

Tema Ne 1.

NN W~

. OcobeHHOCTH IEHWCTBHS TOKA HA )KUBYIO TKaHb.

. Bunpl 351eKTpUYECKUX TPaBM.

. MexaHu3M cMepTH OT JIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKOE COMMPOTUBIICHHUE TEJIa YeJIOBEKa.

. XapakTep BO3/ICCTBHS Ha YEJIOBEKA TOKOB PA3HOTO 3HAYECHUSI.

. B.HI/ISIHI/Ie TOKa HAa UCXOL HOpa)KeHI/IH.

. BriusiHue nHAMBUyaTbHBIX CBOMCTB Y€JIOBEKA HAa MUCXO/I MTOPKECHHS.

Tema Ne 2.

1.
2.
3.

OcBoOoXIeHUE YeI0BeKa OT JICUCTBUS TOKA.
[IpaBuiia mpoBeeHUS HCKYCCTBEHHOTO JIBIXaHUA.
[IpaBuiia mpoBeaeHUS Maccaxka cep/ua.

Tema Ne 3.

1.
2.
3.
4.
5.

PacnipenencHue noTeHnyana Ha MOBEPXHOCTH 3EMIIH.
ConpoTHuBieHHE 3a3€MIINTENS] PACTECKAHUIO TOKA.
CrekaHue TOKa B 36MJIIO UYEPE3 TPYIIIOBON 3a3EMIIMTED.
HarnpsikeHne NpuKOCHOBEHHS.

Hanpsioxenue mara.

Tema Ne 4.

l.

2.
3.

AHanus MOpaXEHUsI TOKOM B onHo(dazHoI ceTu M30JIMPOBAHHOMN oT
3eMJIH.

To e ¢ 3a36MJIEHHBIM IIPOBOJIOM.

To ke B Tpex(}a3zHO YETHIPEXITPOBOTHON CETH C HEHUTPATIbIO, 3a3€MJICHHOMN Yepe3 aKTHBHBIC
U pEaKTHUBHbBIE COMTPOTUBIICHUSI.

Tema Ne 5.

1.
2.
3.
4.
5.

Uro Takoe 3ammTHOE U pabovee 3a3eMIICHHUS.
Turbl 3a3eMIISIFOIIUX YCTPOMCTB.

Busl 3a3emnurerneit.

3a3eMIISOIIME TPOBOHUKH.

[Topsimok pacuera 3alIUTHOTO 3a3EMJICHUS.



6. TIpuHIKUI TEHCTBUS 3aHYIEHHS.
/. TloBTOpHOE 3a3eMIICHKE HYJIEBOTO TIPOBOIA.

8. Pacuer 3anyneHus.
Tema Ne 6.

. OcHoBHEBIE TpeOoBaHus, IpeabsaBiIsieMbie K Y30.

. IHIpunuun aeiicreust Y30, pearupyromux Ha NOTEHIIMA KOpITyca.

. To xe, pearupyromux Ha TOK 3aMbIKaHUS Ha 3EMIIIO.

. To xe, pearupyromux Ha HapsbKEHUE HYJIEBOW MOCIIE0BATEILHOCTH.
. To ke, pearupyromux Ha TOK HYJIEBOH MOCIEA0BATEIbHOCTH.

6. To e, pearnpyrOIUX Ha ONEPATHBHBIN TOK.
Tema Ne 7.

l. OcHoBHBIE W [ONMONHUTENBHBIE  OJIEKTPOTEXHUYECKUE  3AIMMTHBIE  CPENCTBA B
aNeKTpoycTaHoBKax 110 U Boime 1000 B.

N A WK =

2. V3onupyromue ITaHry, X Ha3HAYE€HUE, KOHCTPYKIIUS ¥ TIPABHJIA IPUMEHEHHS.

3 . YKaSaTeHI/I HaHp}I)KeHI/I}I, HUX HA3HAYCHHUC, HpI/IHI_II/IH HeﬁCTBHH nu HpaBI/I.Ha HpI/IMeHeHI/IH.
Tema Ne 8.

1. HanmpsikeHHOCTD 3JIEKTPHUYECKOTO OIS B 3JIEKTPOYCTAHOBKAX CBEPXBBICOKOTO HAIIPSKEHUS.

2. Tok, NPOXOAAMIMH Yepe3 dYeNOBEKAa B 3EMII0 B DJIEKTPOYCTAHOBKAX CBEPXBBICOKOTO
HaIpsHKEHUS.

3. Dkpanupyromumii KocTioM. KOHCTpyKIHMs KOCTIOMA. 3alMTHEIN TPUHIAI KOCTIOMA.

4. DKpaHHPYIOIME YCTPONUCTBA, KOHCTPYKIIUK M Pa3MEILCHHE.
Tema Ne 9.

1. Oco6ennocTn modazHOro peMoHTa.
2. HOTCHHI/IaJIBHaSI XapaKTCPUCTHKA BAOJIb OTKIIFOYCHHOI'O IIPpOBOJA.

3. 3JICKTpOMaFHI/ITHOG BJIMAHUC HCOTKIHOUCHHBIX ITPOBOAOB BJI Ha OTKIIOYEHHBIN mpoBOa
(He3a3eMIICHHBIN U 3a3€MJICHHBIH ).

4. TITh npu nogasxom pemonte BJI.
Tema Ne 10.

1. OcobennocTn pa6ot nmox HanpskenneM Ha BJL.

2. TIpuHIMII, TIOJIOXKEHHBIA B OCHOBY METO/Ia PAGOTHI MO/ HANPSKEHHEM.
3. ToK eMKOCTH «4ETOBEK-3EMIISI» U €T0 OTPAHUYEHHS.

4. TTopsaoK BBINOJHEHHS Pa0OT MO/ HAMPSIKEHUEM.

5. IpUYMHEI TOPAKEHHST TOKOM M CIIOCOOBI MX YCTPAHEHHMs ITPU PabOTax MO HAIPSIKEHHEM.
Tembr Ne 11 - Ne 14.

. O6nactp 1 MOPSAIOK MpUMEHEHUs TTpaBui TexHuku o0e3onacHocTH (I1TH).

. Homnyckaercs i orctymieHue ot 11Th.

. Moxert 51 KTo-HUOY b 1oNONHATH U u3MeHATh [1Th.

. KTo nonmyckaercs k onepaTUBHOMY 0OCITY’)KUBAaHHIO 3JIEKTPOYCTAHOBOK.

. KTo nmeer npaBo npoBOANUTE €IMHOIMYHBINA OCMOTpP 3JIEKTPOOOOPYIOBAHUS.
. IITh ipu ocMoTpe 37eKTPOOOOPYAOBAHHUSL.

. IIpaBuna XpaHeHHUs U BbIJAYU KJIIOYEH OT DJIEKTPOYCTaHOBOK.

. Buzpl paboT B 251eKTpOyCcTaHOBKAaX B OTHOLIEHUH Mep 0€30MacHOCTH.

O 00 1O DN B WK —

. Jlomyctumele paccTosHus (0T pabOTaIOUMX, MHCTPYMEHTOB, OTPaXIE€HHUI) 0 TOKOBEIYIIUX
4acTeH, HaXOAIIUXCS 10 HAIIPSKCHUEM.

10. TITB npu paboTte B 5IeKTpOycTaHOBKAaxX HanpsokeHueM 10 1000 B 6e3 cHATHSA HampsKeHUS
Ha TOKOBCAYIIHUX YaCTAX U B6J'II/I?>I/I HHUX.



11.

[Ipu kakux yCIOBHSIX paspemaercs padoTaTh B JIIEKTPOYCTAaHOBKaX B COTHYTOM

ITOJIOXKCHHH.

12.
13.
14.
15.

[ITH npu npubIMKEHUH IPO3BI.

Mo>kHO 11 TPUOIHKATHCS K MECTY 3aMbIKaHUS IPOBO/IA HA 3EMITIO.

IITH npu ycTaHOBKE U CHITUU MIPEIOXPAHUTENCH.

Opranu3anlMoOHHBIE ~ MeponpusATusi,  obecreuyuBarone  Oe3omacHOCTh  paboT B

QJICKTPOYCTAaHOBKAX.

16.
17.
18.
19.
20.
21.
22.
23.
24.

CHSATHEM HaIPSOKEHHS.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.

HMCTOYHHMKA TOKA.
37.
38.
39.
40.
. II'Th mpu nogseme Ha onopy BJI.
42.
43.
44,
45.
46.

41

Jluna, oTBEeTCTBEHHBIE 32 O€30MaCHOCTH padOT, UX MpaBa U 00SI3aHHOCTH.

[Mopsimok BeInaun 1 0OPMIICHHS Hapsa.

Jlomyck Opurasl kK paboTe 1Mo Hapsiay.

Hanzop Bo Bpemst paboThI, U3BMEHEHUE COCTaBa OpUTaIbl.

Odopmienue nepeprIiBOB B paboTe 10 HAPSIY.

IlepeBon O6purazas Ha HOBOE pabodee MecTo.

OxkoHuaHue paboThI. 3aKphITHE HApsAa U BKIIOUEHHE 000PYyI0BaHUS B padoTy.
BeimosHeHre paboT 1o pacnopsHKEHUIO B TIOPSIIKE TEKYIIEH IKCTUTyaTaI|H.

TexHUYeCKnEe MepONpHUsATHs, oOecrneunBaronre 0e30MacHOCTh PadOT, BBIMOIHIEMBIX CO

[IpoBepka OTCYTCTBHS HAIIPSIKEHMUS.

3azemiieHHE TOKOBeAyIIUX yacteid. O0mue TpeboBaHus.
3azemuienue BJIOII.

XpaHeHue U y4eT 3a3eMJICHHII.

[1Th npu o6cmy>)KMBaHUHU AJIEKTPOIBUTATEIICH.

[ITH npu o6cnyxuBanuu KPY.

[ITH npu peIThe KaOETHHBIX TPAHIICH.

[ITh npu pa3pezanuu Kades.

IITB npu paboTe ¢ NasIbHON JTAMIIOH.

[ITH npu paboTe BO BTOPUYHBIX LETSX.

Moxet mu auno co I rpynmnoii no Th BBIMOMHATS YUCTKY U30JIALIMY.
IITH npu npoBeIeHN M UCTIBITAHKUM C TTOAa4€il TOBBIIIIEHHOT'O HAIIPSI)KEHUSI OT TOCTOPOHHETO

I1TB npu pabote ¢ 37EKTPOU3MEPUTEIBHBIMH KJICIIAMU U U3MEPUTEIbHBIMU IITAHIAMHU.
[ITh npu pabote ¢ 3IEKTPOUHCTPYMEHTOM.

[ITH npu paboTax, CBSI3aHHBIX C MOBEMOM Ha BHICOTY.

IITDH npu NpUroTOBIEHUU HIIEKTPOJIUTA.

IITD npu pacuucTKe TpacChl OT IEPEBLEB.

IITD nus U KOMaHAUPOBAHHOTO IIEPCOHAIA.

Tymienue 1moxapos B 2J1€EKTPOYCTAHOBKAX.

OO06yueHue Ha paboueM MecTe, CTAXXUPOBKA, TyOTMPOBAHHE

[IpaBuna paccienoBaHNs HECYACTHBIX CIy4aeB B 3JIEKTPOYCTaHOBKAX.
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9. YYEBHO-METOAMYECKOE U HNH®OPMAIIMOHHOE OBECIIEYHEHHE
JAUNCHUITVINHBI «QJIEKTPOBE3OITACHOCTDb»

a) OCHOBHasl JuTepaTrypa:

1. Cubukun, Hpwuit JMuTpueBud. DeKTpoOE30MaCHOCTh NpPU  SKCIUTyaTalluu
3JIEKTPOYCTAHOBOK MPOMBINUICHHBIX Tpeanpusatuid [Tekcr] : yueb.: mon. Mun. O6p. P® / FO./I.
Cubukun, M.}O. CubukuH. - 2-e u3f., ucnp. u aon. - M. : Akanemus, 2003, 2004. - 237 c.

2. Homun, [Tetp AnekceeBud.  DnektpobOe3omacHocTh [TekcT]| : 3agadHmk: y4ueO.
noco6wue: gorn. YMO no o0pa3. B 061. auepreruku / [1L.A. Jlomun, B.T. Measenes, B.B. Kopoukos;
nox pea. B.T. Measenena. - M. : 'apnapuku, 2003. - 215 c.

3. MexorpacieBble TMpaBWjia IO OXpaHe Tpyna (mpaBuia O€30MaCHOCTH) IMpH
3KcITyaTanuu aekTpoyctaHoBok. [IOT PM-016 2001 PI 153-34.0-03.150-00 [Tekcr] : [BBeneH ¢
1 uronst 2001 r.] / M-Bo Tpyna u cou. pazsutusi P®, M-Bo snepreruku PO, 2006. - 152 c.

4. MexoTpacieBble THUIIOBbIE MHCTPYKIMHM 10 OXpaHE TpyAa MpU OSKCILTyaTaluu
anekTpoycTaHoBok [Teker], 2006. - 160 c.

0) AOMOJHHMTeIbHAs JUTepaTypa:

1.  Manoiinos, Bnagumup EBcradreBuu. OcHoBBI amekTpobe3omacHoctu [Tekct] / B.
E. Manoiinos. - 4-e uzn., nepepad. u gomn. - JI. : Dueproaromusnat, 1985. - 384 c.

2. Honun, Ilerp AnekceeBuy. JlelicTBUE AIEKTPUUYECKOIO TOKA HA YEJIOBEKA M MepBas
nomotlb moctpangasiiemy [Tekct] / Jomua A.A. - M. : DHeproaromuszaat, 2000. - 141c.

3. IlpaBuia mpuUMeHEHHMs] M HCIBITAHUS CPEACTB 3alUTHI, HCIONb3YEMbIX B
3IIEKTPOYCTAaHOBKAX, TeXHUYeckue TpeboBanus k HuM [ Teker]. - CIIO. : [lean, 2000. - 128 c.

4. DnekTpobe3onacHOCTh [Bumeosanuch| : yue6. BumeopunbMmbel. - [b. M. : 0. un.],

[2004]. - 1 Bk. (33 muH.) : uB., 3ByK Ha ToM Xxe Hoc., VHS. - (Oxpana Tpyna u TexXHHKa
0€30MacHOCTH).

5. CoOyps, C. B. TloxapHas 6€30macHOCTb 3JIEKTpOycTaHOBOK [Tekcr] : cmpaBoYHUK /
C. B. Cobyps ; pen. B. . Ky3nenos. - 2-e u3j., goi. (c u3m.). - M. : Cnenrrexanka, 2000. - 259 c.

6.  OcHOBBI 31IEKTPOOE30MACHOCTH [ DJIEKTPOHHBIN pecypc] : yued.-MeToA. KOMIUIEKC MO
muctt. st cer. 140101 - "TemmoBeie anektpudeckue cranuuu" / AMI'Y, DH.¢. ; cocT. A. T.
ToymikuH. - bnarosemenck : U3n-8o Amyp. roc. yH-Ta, 2007.

7. OCHOBBI 2JIEKTPOOE30MTACHOCTH [ DIEKTPOHHBIN pecypc] : yueb.-MeTo . KOMIUIEKC 10
muct. s cren. 140101 - "TemnoBeie anektpuueckue cranmuu” / AMI'Y, DH.¢. ; cocTt. A. T
ToymikuH. - biiarosemenck : M3n-s8o Amyp. roc. yH-ta, 2007.

8.  Oxpana Tpyna B 3JekTpoycTaHoBkax [Tekcrt] : y4eO.: mon. MuH. BBICII. M Cpen.

crert. o6p. CCCP / mom pen. b. A. Kusseckoro. - 3-e¢ usn.,, mepepab. m gom. - M. :
Oneproaromusaar, 1983. - 336 c.

B) NepHOAUYECKHEe U3JTAHMSA:

«DNEKTPUYECTBOY.

«INEKTPUUYECKUE CTAHLIUM.
«DHEPreTUK».

«IIpoMbIILIIEHHAS] SHEPTETUKAY.
«DNEKTPOTEXHUKA.

«OIIEKTpUKay.

«OHEPTOX035UCTBO 32 PyOESIKOM.
«Electrical Power and Energy Systemsy.
0. «IEEE Transactions. Power systemsy.
10. «Energy Policy».

11.  «BectHuk UI'DY».

12.  «BecTtHuk MOCKOBCKOTO SHEPT€TUYECKOT0 UHCTUTYTay.
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13.  «M3Bectus By30B. DIEKTPOMEXAHUKAY.

14. «U3Bectuss PAH. DHeprerukay.

15. «HoBocTH 31€KTPOTEXHUKN»

16. «AMYpCKUU TUITUKAHCH.

17.  «BecTHMK AMYypCKOro rocyJapCTBEHHOI'O YHUBEPCUTETAY.
18. «Dnepreruka. CBOJHBINA TOM.

19. «Onekrporexnuka. CBOAHBIA TOM»

r) mporpamMmHoe obecneuyeHue u UHTepHeT-pecypcenl:

Ne

HaumeHoBaHue pecypca

Kparkas xapakrepucTnka

1

http://www.iglib.ru/

HNHuTepHeT-0mbmmoTeka 00pa3oBaTeIbHBIX

W3JIaHUH, B KOTOPOW COOpaHBbI JIEKTPOHHBIE
Y4eOHHKH, CITPABOYHBIC U yUCOHBIC
mocoOusi. Y 10OHBIN MOUCK MO KITFOUEBBIM
CJIOBAaM, OTAEJIBHBIM TEMaM U OTPACIISAM
3HAHUM.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
JIEKTPOBE3OITACHOCTDb»

No HanmenoBanue OcHoBHOE 000pyI0BaHNE

n/m| nabopaTtopwuii, ay.
1 2 3

1 |509(6) TpeHaxepHbIN KOMITJIEKC:

JlaGopaTopus TpEHa)Kep ONEPATUBHBIX NepekntoueHnii B ceTsax 10-110-220 kB

OTepaTUBHBIX TO-2M;

MIEPEKIIIOUCHUN TPEHa)KEp ONEPATUBHBIX NEpeKIoUeHni B ceTsax 6-10-35 kB
TPOC

2 | 508 (6) JlaboparopHsblit komIIeke Ha 6a3e creH0B nmpousBoacTea OO0
JlaGoparopus NHxeHepHO-IPON3BOICTBEHHBIN IIEHTP «Y yeOHast TEXHUKaY, T.
penelinoit 3ammtel | YensaOuHCK.

3 207 (6) KomrmiekTsl yaeOHO-1a00paTopHOTro 000pyA0BaHUs, HA KOTOPOM
JlaGopaTopus CTY/EHTBI MOT'YT H3y4aTh YCTPOHCTBO 3JIEKTPOOOOPYIOBAHUS U
3IEKTPOOOOpY- paboTy OGJIOKHPOBOK MPH MTPOU3BOCTBE MEPEKIIOUCHU
JIOBaHUS

4 | 107 (6) YuebHoe pacnpenenurenbHoe ycrpoiictBo 10 kB, B cocTas
BricokoBOIbTHAS KOTOPOTO BXOJSAT STYEHKH:
nabopaTopus - CEKIIMOHHOTO BBIKJIIOUATEIS;

- OTXOOAIIEH JTUHUNA
- TpaHcopMaTOpa HAMPSKCHUS
- IIAHHBIIA MOCT.
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2. KPATKUH KOHCIHEKT JIEKLJUH

Tema 1. JleficTBHE 3JIEKTPHYECKOI0 TOKA HA OPraHMU3M 4YeJI0BeKA.

JleficTBHE DJIEKTPUYECKOTO TOKAa HA JKUBYKO TKaHb B OTJIMYME OT JEUCTBUS JPYTUX
MaTepHaNTbHBIX (aKTOPOB (Tapa, XMMHUYECKUX BEIIECTB, M3IyUYEeHUN U T.I1.) HOCHUT CBOCOOpa3HBIA 1
Pa3HOCTOPOHHUH XapakTep. B camoM nene, mpoxons 4epe3 OpraHu3M YellOBEKa, 3JIEKTPUUECKHM
TOK MPOM3BOAUT TEPMUYECKOE, DIEKTPOJUTHUYECKOE U MEXaHMUYecKoe (IMHAMHUYECKoe) AeHCTBUS,
SBIISIOUIMMUCS OOBIYHBIMH (PU3UKO-XUMHUYECKUMH TPOIECCaMH, NMPUCYLIIMMH KaK XKMBOH Tak H
HEXMBOW MaTepuu; KPOME TOTO, AJIEKTPUUYECKUH TOK MPOU3BOIAUT M OMOJIOTUYECKOE AeCTBHE,
KOTOPOE SIBIISICTCS CHIEIU(PHUECKUM MPOLIECCOM, CBOMCTBEHHBIM JIUIIb )KUBOW TKAHH.

Tepmuueckoe 1eCTBUE TOKA IPOSBIISIETCS B 0KOTaX OTAEIIbHBIX YYAaCTKOB T€Jla, HAarpeBe 110
BBICOKOM TEMIIEpPAaTypbl KPOBEHOCHBIX COCYJIOB, KPOBU, HEPBHOW TKaHM, CEpPALIA, MO3ra U JIPYrux
OpraHOB, HAXONAIIUXCSA Ha NYTH TOKA, YTO BBI3BIBAET B HUX Cepbe3Hble (YHKIMOHATIbHBIC
paccTpoiicTBa (T.€. pacCTpONCTBA UX CIIEUU(PUIECKON NeSITETLHOCTH).

DIEKTPOIUTUYECKOE JEHCTBUE TOKA BBIPAXKAETCS B PA3JI0KEHUH OPraHUYECKOW KUIKOCTH,
B TOM 4YHCJIE€ KpPOBH, YTO CONPOBOXKAAETCS 3HAYUTEIBHBIMM HAPYIICHUSMH UX (U3UKO-
XUMHUYECKOI'O COCTaBA.

Mexannueckoe (IMHaMUYECKOE) IEHCTBHE TOKA MPOSBISETCS B BOSHUKHOBEHUH /1aBJICHUS B
KPOBEHOCHBIX COCYy/ax M TKaHSAX OpPraHU3Ma IpU HarpeBe KPOBU U APYIOM JKHUIKOCTH, & TAKXKe
CMEIEHNN U MEXaHUYECKOM HaNpsUKEHUU TKAaHEH B pe3ysIbTaTe HENPOM3BOJIBHOIO COKpAIEHUs
MBI U BO3ACHCTBUSA 3IEKTPOIUHAMUYECKUX CHIL

Buonorndeckoe neiicTBue TOKa MPOSIBISETCS B PA3APAKECHUM U BO3OYXKICHUH >KUBBIX
TKaHeW opraHu3Ma, a TakKe B HApPYIIEHUH BHYTPEHHUX OHMOAIEKTPUYECKUX MPOLIECCOB,
IPOTEKAIOIMX B HOPMAJIBHO JEHCTBYIOIIEM OpPraHW3ME W TECHEWIIMM 00pa3oM CBSI3aHHBIX C €ro
KU3HEHHBIMH (DYHKIIHUSAMHU.

DNEKTPUYECKUM TOK, IIPOXOs YEPEe3 OPraHU3M, pa3Apa)kacT KUBbIE TKaHH, BbI3bIBAs B HUX
OTBETHYIO DPEaKIUI0 — BO30YXIEHHUE, SBIAIONIEECS OJHUM U3 OCHOBHBIX (DU3MOJOTHYECKHUX
IPOIIECCOB M XapaKTepHU3ylolleecs TEM, 4YTO >KHUBbIE OOpa30BaHMSA MEPEXOIAT U3 COCTOSHHUS
OTHOCHUTENIBHOTO (PU3NYECKOTO MOKOS B COCTOSIHUE CIIEU(DUYECKOM ISl HUX AeATeIbHOCTH.

Tak, ecnu 3IEKTPUYECKUI TOK MPOXOAUT HEMOCPEACTBEHHO UEpE3 MBILIEUYHYIO TKaHb, TO
BO30YyXKJeHHE, OOYCIOBIIEHHOE pa3ApaXkalolllUM JeWCTBUEM TOKa, TMpPOSIBISIETCS B BHJE
HENPOM3BOJIBHOIO COKPAIIEHHUs] MBI, JTO TaK HA3bIBAEMOE IPSIMOE WM HENOCPEICTBEHHOE
pazapaxaroliiee IecTBUE TOKa Ha TKaHb, 10 KOTOPO OH MPOXOIUT.

OpHako 1efCTBHE TOKa MOXKET OBITh HE TOJIKO MPSAMBIM, HO M pEQIIEKTOPHBIM, T.€. Yepe3
HEHTPaJIbHYI0 HEPBHYIO cucTeMy. lHaue ToBOps, TOK MOXET BbI3BaTh BO30YXK/IECHUE U TeX TKaHEH,
KOTOpBIE HE HAXOAATCA Ha €ro myTu. Jlemo B TOM, YTO 3JIEKTPUYECKHI TOK, IPOXOAs 4epe3 TEJo
YeJIOBEKa, BbI3bIBACT pa3/IpaK€HUE PELENTOPOB — OCOOBIX KIIETOK, UMEIOUIMXCS B OOJIBIIOM
KOJIMYECTBE BO BCEX TKAHAX OpraHu3sMa M OOJNaJaroliuX BBICOKOW UYBCTBUTENBHOCTBIO K
BO3JICUCTBHIO (DAKTOPOB BHEITHEH W BHYTPEHHEH CPEIbI.

Paznpaxkenne penentopoB NPUBOAUT B BO3OYKICHHE HAxXOIIIUECS BO3JIE HHUX
YYBCTBUTEJbHBIE HEPBHBIE OKOHYAHMS, OT KOTOPBIX BOJHA BO30YXJEHHS B BUIE HEPBHOTO
UMITYJIbCa TIEPEAaeTCsl CO CKOPOCTHIO MPHUMEPHO 27 M/C MO HEPBHBIM MYTSIM B LEHTPAJIbHYIO
HEPBHYIO CUCTEMY (T.€. B CIIMHHOW W TOJIOBHOM MO3T).

LlenTpanbHass HepBHas cHcTeMa IepepadaThiBacT MOJYYCHHBIM HEPBHBI HMIIYJIbC |
nepesaeT ero MmoJoOHO HCIOJMHUTEIbHOW KOMaHAe K pabodyuM opraHaM — MBIIIIAM, KeJe3aM,
cocyzaM, KOTOpbIe MOTYT HAXOAUTHCSI BHE 30HBI IPOXOXKACHUS TOKA.

[Tpr OOBIUHBIX €CTECTBEHHBIX Pa3ApakKCHUSX PELENTOPOB LEHTpajbHas HEpBHAs cHCTEMa
o0ecrieynBaeT IeIeco00pa3Hyl0 OTBETHYIO JEATENbHOCTh COOTBETCTBYIOIIMX OpPraHOB TeJja.
Hampumep, npu ciiydailHOM NPUKOCHOBEHMHM K TOpAYEMY IMPEIMETY YEJIOBEK HEIMPOM3BOJIBHO
OTJEPrUBaET PYKY, 4eM H30aBisieTCs OT OMACHOTrO BO3ACUCTBUSA. B ciydae ke 4pe3MepHOro wiu
HEOOBIYHOTO [IJIsi OpraHu3Ma pas3Apaxkarollero JeHCTBHS, HampUMep SJIEKTPUYECKOro TOKa,
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[IEHTpaJbHas HEPBHAS CUCTEMa MOXKET MOAATh Helleleco00pa3HyI0 UCIIOTHUTEIbHYI0 KOMaH Ty, 9YTO
MOXET MPUBECTH K CEPHE3HBIM HAPYIICHUSIM JAEITEIBHOCTH JKU3HEHHO BAXKHBIX OPraHOB, B TOM
4HCclie cepAlla W JIETKUX, JaKe €CIId 3TH OpPTraHbl HE JIeKAT Ha MyTH Toka. lIpaBma momoOHOe
SIBJICHHE OBIBAET PEJIKO.

Kak u3BecTHO, B UBOH TKaHU, U B NEPBYIO OYEpE/b B MBIIIIAX, B TOM YHUCIE U B
CEpJICYHON MBINIIE, a TaKKe B IEHTPAIbHON W mepudepuueckold HEPBHOM CHUCTEME IMOCTOSHHO
BO3HHUKAIOT AJICKTPUYECKUE MTOTCHIIUABI — OMOTIOTEHIIUANBI, KOTOPBIE CBS3aHBI C BOSHUKHOBEHHEM
U pacmpocTpaHEHUEM Iipoliecca BO30OYXIEHUs, T.€. C IMEPeXOoJOM >KUBOM TKaHH B COCTOSIHHME
AKTUBHON JESITeNhbHOCTA. BHEUmHWIl TOK, B3aUMOIEHCTBYS C OHMOTOKaMH, 3HAYCHUS KOTOPBIX
BECbMa MaJIbl, MOYKET HApyHIIUTh HOPMAJIbHBIA XapaKTep WX BO3JCHCTBUSA HAa TKAHM U OpPraHbI
YelI0BEeKa, OJIaBUTh OMOTOKH M TEM CaMBIM BBI3BATh CEPhE3HBIC PACCTPOICTBA B OpraHU3Me BILJIOTh
IO €ro rudenu.

VYkazanHoe MHoOrooOpasue JIeHCTBHIA SJIEKTPUYECKOTO TOKAa HA OPraHu3M HEPEIKO
IPUBOAUT K Pa3IUYHBIM JJIEKTPOTPaBMaM, KOTOPBIE YCIOBHO MOKHO CBECTHM K JIBYM BHJIAM:
MECTHBIE DJIEKTPOTPABMBI, KOTJla BO3HUKAET MECTHOE IOBPEKIEHUE OpraHu3Ma, U oOIue
JMIEKTPOTPAaBMbI, TaK Ha3bIBaeMble 3JEKTPUUECKHE YIapbl, KOrja mopaxaercs (WM co3Jaercs
yrpo3a MNOpa)XE€HUs) BECb OpPraHMW3M H3—3a HapyLICHUS HOPMAJIbHOM JEATEbHOCTU >KHU3HEHHO
Ba)KHBIX OPTaHOB U CHUCTEM.

[IpumepHoe pacrmpeznelieHMEe HECYAaCTHBIX CIy4daeB OT DJJIEKTPUUECKOro TOKa B
IIPOMBILIUIEHHOCTH IO YKa3aHHBIM BHUJIaM TPaBM COCTaBIsET: 24 % — MECTHBIE 3JIEKTPOTpaBMbI; 21
% — »bsnektpuyeckue yaapel; 55 % —cMellaHHbIE TPaBMbI, T.€. OJHOBPEMEHHO MECTHBIC
3EKTPOTpaBMbI U yaapsl. CienoBarenbHO, 00a BHAa TPaBM YacTO COMYTCTBYIOT ApYr apyry. Tem
HE MEHEe, OHM Pa3JIMYHbl MO0 XapakTepy BO3JEHCTBUS HA OPraHU3M M JIOJIKHBI PacCMaTPUBATHCA
pa3ienbHoO.

Tema 2. IlepBasi noMoub MOCTPAIABIINM.

[Ipn HecuacTHBIX ciy4asx IepBas IMOMOIIb IOCTPAJABIIMM OT JJIEKTPUYECKOTO TOKA
BKIIIOUAET B ceOs JBa dTama: OCBOOOXKIEHUE MOCTPAAABILIErO OT JEHCTBUS TOKA M OKa3aHUS €My
JIOBpadueOHON MEAUITMHCKON TTOMOIIIH.

Kaxk u3BecTHO, mOC/IENCTBUS OT MOPAXKEHUSI TOKOM 3aBUCST OT AJTUTEIBHOCTH MPOXOKICHUS
€ro 4epes TeJlo YeJIOBEKa, I0ATOMY OYeHb BaKHO KaK MOKHO ObICTpee 0CBOOOIUTH MOCTPAAABILIErO
OT TOKa U Ccpa3y K€ MPHUCTYNUTh K OKa3aHHIO €My MEIUIIMHCKOW MOoMOIIU. JTO TpeboBaHUE
OTHOCHTCS M K CIIy4ar0 CMEPTEIbHOI0 OPAXKEHUS TOKOM, TOCKOJIBKY IMEPUOJ] KIMHUYECKONH CMEPTH
MPOJIOJKAETCS BCErO JIMIb HECKOJbKO MHUHYT. Bo Bcex ciyuasix MOpa)x€HUs YeIOBEKa TOKOM
HE00X0IUMO, He TpepbIBasl OKa3aHUs €My IepPBOM MOMOIIY BbI3BAaTh Bpaya.

[Ipu mnopaxxeHUU HIEKTPUUECKUM TOKOM HEPEIKO OKa3bIBAECTCA, YTO MOCTPAaJIaBIINUN
MPOJOKAET OBITh B KOHTAKTE C TOKOBEAYIIEH YacTbi0 M HE MOXET CaMOCTOSATEIbHO HapyIIWUTh
3TOT KOHTAKT, T.€. MPEepPBaTh MPOXOANIMIA Yepe3 HEro TOK, YTO PE3KO YCYryOJsieT MOCIENCTBUS
MOPAKEHUS.

BreikmoueHne dvenmoBeka W3 IENMM TOKA, WIH, KaK TMPUHSATO TOBOPUTH, OCBOOOXKICHHE
MOCTPA/IABIIErO0 OT JEHCTBUS TOKAa MOXHO OCYHIECTBHUTh HECKOJBKUMH crocobamu. OmHako
MEPBBIM JICHCTBEHHBIM JIT OCBOOOXKIIEHHUSI TMOCTPAAABIIErO OT TOKAa JOJKHO OBITH OBICTpOE
OTKJIFOYEHHUE TOM YaCTH AJIEKTPOYCTAaHOBKH, KOTOPO OH KacaeTcsl.

OTKII0YeHHE IIEKTPOYCTAHOBKH OCYIIECTBISETCS C MOMOIIBI0 ONIMKaWIero pyouIbHUKA,
BBIKJIFOYATENSl WJIM MHOTO OTKJIFOYAIOIIETO ammapara, a TaKXKe IyTEM CHATHUS WU BbIBEPTHIBAHMS
IIPEAOXPAHUTENIEH U T.II.

[Tpu HEBO3MOXKHOCTH OBICTPOrO OTKIIIOUEHUSI YCTAHOBKH HEOOXOIMMO NMPUHATH HHBIE MEPHI
OCBOOOKICHHS TTOCTPAAABIIETO OT NEHCTBUS TOKA. Tak, B HEKOTOPBIX CIydasX MOXKHO IMpepBaTh
1enb TOKa Yepe3 MOCTpaJlaBUIero, nepepyouB MpoBoia WM BbI3BaB aBTOMAaTUYECKOE OTKIIOYEHHE
ANEKTPOYCTAHOBKH, OTJEIUThH MOCTPAIABILIET0 OT TOKOBEAYIIUX YAaCTEH, KOTOPhIX OH KacaeTrcs, U
T.IL

[Tpu nanpspkenuu 1o 1000 B B HEKOTOPBIX ciydasx MOXKHO MepepyOUTh MPOBOJIa TOIOPOM
C JEpEBSIHHOM PYYKOW WM IMEPEKYCUTh WX HHCTPYMEHTAMHM C HM30JMPOBAHHBIMU PYKOSTKAMM.
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MoOXHO OTTSIHYTh MOCTPAJABUIETO OT TOKOBEAYILIUX YacTell, B3SBIIUCH 32 €r0 OJEKIY, €CIM OHa
cyxasi U OTCTaeT oT ero Teia. MOXXKHO OTOPOCHUTH MPOBOJI, KOTOPOTO KacaeTcsl MOCTpadaBIINM,
MOJIB3YSCh  CYXOM JEpEBSHHOM NAaJKOM, CyXOM JOCKOW M JIPYrUMU HE MPOBOAAIIUMHU
INEKTPUYECKUN TOK MPEeAMETaMHU.

B snextpoycranoBkax Beimie 1000 B anms oTaeneHuss mocTpajaBIIeEr0 OT TOKOBEIYIIHMX
yacTed HEeoOXOAMMO HaJeTh AMAIEKTPUUECKUE MepyaTKu M OOThl M JeMCTBOBATH IUTAHTOM WM
M30JUPYIOIUMHU KJIEIIaMHU.

JleiicTBytonue TpaBWa TEXHUKH O€30MaCHOCTH TpeOyroT, dYTOObI BeCh IEpCOHA,
OOCITy’)KUBAIOIIMIA DJIEKTPOYCTAHOBKM, OBLT TMPaKTHUYECKH OOydeH TMpHeMaM OCBOOOKICHHUS
MOCTPAJIaBIIETO OT TOKA M CIIOCO0aM OKa3aHHs €My MEepBOM JOBpaueOHON MEIUITMHCKON TTOMOIIIH.

[lepBas mMeauMHCKas MOMOIIb IMOCTPAJABIIEMY OT 3JEKTPUYECKOrO0 TOKA OKAa3bIBAETCS
HEMEIJIEHHO Tociie OCBOOOXKIEHHS €ro OT JEeHCTBUS TOKa 3/ech ke Ha Mecre. IlepeHocuTh
MOCTPAJIaBIIETO0 B JPYyroe MECTO MOXXHO TOJBKO B T€X CiIydasiX, KOTJla OMAaCHOCTh MPOAOKAET
yrpoXKaThb TIOCTpaJaBlIeMy WJIM OKa3blBalOIIEMy I[OMOIIb WJIM TpPU HaJIUYUU  KpaiiHe
HEONAroNMpHUsITHBIX YCIOBUH — TEMHOTA, JOXK/Ib, TECHOTA U T.]I.

Jlna ompeneneHUsl COCTOSHHUSA TOCTpaJaBLIEr0 HEOOXOAWMO YIOXKHUTb €ro Ha CIHHY H
MPOBEPUTH HAJIMYUE JABIXaHUS U CEPJICUHBIX COKpAIICHUH.

Ecnu nmoctpagaBmmii B CO3HaHMU, HO JO 3TOrO ObUT B OOMOpPOKE WM MPOJOJIKHUTEIBLHOE
BpEeMsI HAXOJUJICS TIOJ] TOKOM, HEOOXOAMMO €ro yA00HO YIOXHUTh Ha CYXYIO TOJICTHIIKY, HAKPBITh
€ro CBepXy 4eM-JIM00 U3 OACKIbI, YAAIUTh U3 MOMELICHHS JUIIHUX JTI0AeH U A0 MpUOBITUS Bpaya,
KOTOPBI JOKEH OBITh BBI3BAH HEMEUICHHO, O0ECMEYHTh €My MOJHBIA IOKOH, HENmpephIBHO
Ha0JI0/1as1 32 €ro JBIXaHUEM U YJIbCOM.

Ecnu moctpagaBmmii HaXoquTcsi B 6€CCO3HATENILHOM COCTOSIHHH, HO C COXPAaHUBIIHMMHUCS
YCTOMYMBBIMU JIBIXaHUEM U IMYJIbCOM, €0 CIEAYeT YAOOHO YJIOXHUTh Ha MOJCTUIIKY, PACCTETHYTH
OJIeXIY U TOSIC, C TeM YTOOBI OHU HE 3aTPYAHSUIM €r0 JbIXaHUs, 00ECHEUYUTh MPUTOK CBEKETO
BO3/lyXa U MPHUHITh MEPhl K MPUBEJICHUIO €r0 B CO3HAHUE — MOJHECTH K HOCY BaTy, CMOYEHHYIO B
HAIIATBIPHOM CIIUPTE, OOPBI3TaTh JIHUIIO XOJIOAHON BOJIOH, pacCTepeTh U COIPETH TEIO.

Ecnu mocTtpajaBmmii miuoxo ABIIHUT — PEIKO, CYAOPOKHO, KaK Obl BCXJIMIBIBAHUEM HWIIU
€CJIM JbIXaHHUE TMOCTPAAABUIETO MOCTENEHHO YXYJIIAETCsl, B TO BPeMsi KaK BO BCEX 3THX CIIydasix
POJ0KAaeTCs HopMaibHasi paboTa cepAla, HeoOX0IMMO JIeNaTh UCKYCCTBEHHOE JbIXaHHE.

[Ipu oTcyTCTBUUM MPU3HAKOB >KU3HU, T.€. KOTJA Y MOCTPAAABIIETO OTCYTCTBYIOT JIbIXaHHE,
cepauedreHne U Mmyib, a O0oJeBble pa3Apa)keHHUs HE BBI3BIBAIOT HUKAKUX PEaKLUUH, 3pauyku Tja3
pacuIMpeHbl ¥ HE pearupyroT Ha CBET, HAJ0 CUUTATh MOCTPAAABILIETO B COCTOSHUM KJIMHUYECKOU
CMEPTH M HEMEIJIEHHO MPHUCTYNaThb K €ro OXUBJICHHIO, T.€. K HCKYCCTBEHHOMY IBbIXaHUIO U
Maccaxy cepaua.

[TopaxeHHOTO ANEKTPUYECKUM TOKOM MOXKHO TPHU3HATH MEPTBBIM TOJBKO MPHU SIBHO
BUJIUMBIX CMEPTENbHBIX MOBPEKICHUSAX, B APYTHX CIydasX KOHCTATUPOBATh CMEPTh UMEET MPaBo
TOJIKO Bpau.

Tema 3. SIBJIeHUsI PN CTEKAHUHU TOKA B 3eMJIIO.

CrekaHue TOKa B 3€MJII0 IMPOUCXOIUT TOJIBKO Yepe3 MPOBOJHUK, HAXOMSIIMKCA C HEIO B
HETMOCPEJICTBEHHOM KOHTaKTe. Takoil KOHTAKT MOXKET OBITh CIIy9aliHbIM HITU TIPETHAMEPEHHBIM.

B nocnenneM ciyyae mpOBOAHMK WM TPYIA COEIMHEHHBIX MEXAY cOOOM MPOBOAHHKOB,
HaxOJAIIMXCS B KOHTAKTE C 3eMJied, Has3bpiBaeTcs 3azemuintenieM. OJMHOYHBIN MPOBOJHUK,
HaXOJIIMKcd B KOHTaKTe C 3eMJIeil, Ha3bIBaeTcs TaKXKe OJWHOYHBIM 3a3eMIIMTEIEM, WIH
323EeMIISIFOIIIMM 3JIEKTPOJIOM, JTUOO MPOCTO IEKTPOOM, a 3a3EMIIUTEIh, COCTOSIINA 13 HECKOIBKUX
napajuieIbHO COEIMHEHHBIX AJIEKTPO/IOB, HA3bIBAETCS IPYNIIOBBIM HIIH CIIOKHBIM 3a3€MJITUTEIIEM.

3emuist ABJISIETCS TIJIOXUM MTPOBOJIHUKOM 3JIEKTPUUECKOro TOKa. [IpoBOIUMOCTE €€ BO MHOTO
pa3 MeHbIlle MPOBOAMMOCTH MeTayioB. OJHAKO MOCKOJBKY IUIOHIAb 3€MJIHM, Yepe3 KOTOPYIO
MPOXOTUT TOK, CTEKAIIHUNA C 3a3eMJIMTENs, OOBIYHO BEChbMa BENMKA, 3E€MJIS OKa3bIBaeT
CPaBHUTEIHHO HEOOJBIIOE COMTPOTUBIIEHUE TOKY.

I'pyHT mpencramisier co0OM TUCIEPCHOE MOPUCTOE TENO, COCTOSIIEe U3 TPEX YaCTei:
TBEPJI0H, )KUJKOW 1 Ta3000pa3HOM.
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TBepmas 4yacTe IpyHTa — 3TO MEJIKHME YacTHULbl PA3IUYHBIX MUHEPAJIOB, SBIISIOIINECS
IIPOYKTOM pa3pyLIEHUSI U BBIBETPUBAHMS F'OPHBIX MTOPOJ, a TAK)KE MEPETHOSI OPTraHMYECKOW 4acTH
noYBbl. Pazmepsl 3THX YyacTuil 00BIYHO HAXOJATCS B MIpe/esaX COThIX J0JIel MUKPOHA 10 1 MM.

Kunkas gyacTh rpyHTa — 3TO TaK HA3bIBAEMBbIl TOUBEHHBIA pacTBOP — BOJA U PACTBOPEHHbIE
B HEHl BeIeCTBa, KOTOPHIE COJIEPIKATCA TaKXKe B TBEPAOW M ra3o00pa3HON dacTsx rpyHTa. Bomy
YCIIOBHO MOKHO Pa3eIuTh Ha Be (POPMBI: CBSI3aHHYIO U CBOOOTHYIO.

CBsizaHHas BoJla — TOHKas BOJsSHAs IUICHKA, OKpYXalolllas TBEpAble T'PaHULIbl TPYHTA U
yaep>kuBaemasi UMH ¢ OONBIION CHUJIOW. DTO sBIEHUE OOBACHSAETCS HAJIMYMEM Ha MOBEPXHOCTH
MOYBEHHBIX YACTHI] 3JCKTPUUYECKN HEHACHIIICHHBIX aKTUBHBIX LIEHTPOB, KOTOPHIE 00YCIOBINBAIOT
MPUTSKEHUE K MOBEPXHOCTH YaCTHUL TPYHTA MOJIEKYJ BOJIBI U HOHOB PACTBOPEHHBIX B HEW COJIEH.

CBobOosnHass Boja — BOJA, HE TIOJBEPXKEHHAs BIMSHUIO COPOIMOHHBIX CHJI, T.€. HE
OpUEHTUPOBAaHHAS OKOJIO MOYBEHHBIX 4acTull. OHa MOXXET CBOOOJHO IMepeMellaThcs B Mopax U
IyCTOTaxX I'PyHTA.

["a3000pa3nHast yacTh TpyHTa — BO3JyX W BOJSIHOW Tap, 3alOJHSIONINE HE 3aHSTHhIC BOIOU
IPOCTpaHCTBAa B TPYHTE, T.. HAJ BOJOW a TaKXkKe coJepKalluecss B CBOOOJHOWH BOJIE B BHUJE
MECTHBIX BKJIIOUEHUHN.

[IpyunHaMu cTeKaHMsI TOKa B 3€MJIIO SIBISIIOTCS 3aMbIKAHME TOKOBEOYLIEH 4YacTH Ha
3a3eMJIEHHBIN KOPITYC 3J1eKTpooOOpyA0BaHus, MaJIEHUE MTPOBOJIA HA 3€MIII0, MCIOJIb30BaHUE 3EMIIU
B KaueCTBE NPOBOJA U T.II. Bo Bcex 3TUX cilydasX MPOMCXOAUT PE3KOE CHIKEHHE MOTEHIMaa (T.€.
HANpsDKEHUST OTHOCUTENIBHO 3eMIIM) ¢, B, 3a3emimBIIelics TOKOBeAylled 4YacTH 10 3HAYCHMS,
PaBHOTO MPOU3BEICHHUIO TOKA, CTEKAIOIIETO B 3eMJIIO, I;, A, Ha CONIPOTUBIEHUE, KOTOPOE ITOT TOK
BCTPEYAET HA CBOEM IIYTH, T.€. COPOTUBIICHUS 3a3€MIIMTEIS PACTEKAHUIO TOK R, OM:

0=I;'R,.

OT0 sBJIEHHE, BeCbMa OJIaronpHusATHOE 10 YCIOBUSAM 0€30MacHOCTH, UCIIOIb3yeTCs Kak Mepa
3allUTEl OT MOPaXEHUS TOKOM IIPH CIy4YallHOM IIOSIBJICHUM HANpPSOKEHMS HAa METaNIMYEeCKUX
HETOKOBEYIIUX YacTsIX, KOTOPbIE C ATOM LeNblo 3a3eMistoTcs. OIHAKO HAapsAly C MOHMKEHHEM
NOTEHLIMaNa 3a3€MJIMBILIENCS TOKOBEAYIIEH YacTH INPU CTEKaHMM TOKAa B 3€MJII0 BO3HUKAIOT U
OTPULIATEIIbHBIE SBJICHHS, @ UMEHHO IOSBJICHHE MOTEHIMAIOB HA 3a3€MJIMTENIE M HAaXOIAIIUXCS B
KOHTAaKTE€ ¢ HUM METAJUIMYECKUX YacTsX, a TAK)KE Ha IOBEPXHOCTU IPyHTa BOKPYT MECTa CTEKAHUS
TOKa B 3eMJII0. Bo3HMKaromuMe npu 3TOM pa3sHOCTH MOTEHLHMAIOB OTAEIIBHBIX TOYEK LENU TOKA, B
TOM YHCJIE TOYEK Ha MOBEPXHOCTH 3€MJIH, MOTYT JIOCTUTATh OOJBIINX 3HAYCHUH, TPEACTABIISIOIINX
OMNAaCHOCTb JIJIS1 YEJIOBEKa.

3HaueHUe Pa3HOCTH MOTEHIMAJIOB, a TAKXKE XapaKTep MX U3MEHEHWil, a CIIeJ0BATEIbHO, U
00OyCIIOBJIICHHAasE UMHU ONACHOCTh MOPaK€HHs YeJIOBEKa TOKOM 3aBHCHT OT MHOTUX (DaKTOPOB:
3HaYeHHUs TOKAa, CTEKAIOIIEro B 3eMJII0; KOH(UTYpaluu, pa3MepoB, 4YHCIa ¥ B3aUMHOTO
PacCIONIOKEHUS JIEKTPOIOB, COCTABISAIOIINX I'PYIIIOBOM 3a3€MIIMTEND; YAEIBbHOTO COMPOTUBICHUS
rpyHTa u 1p. Bo3aeiicTBys Ha HeKoTOpble U3 (PAaKTOPOB, MOKHO CHU3UTH Pa3HOCTH MOTECHIUAJIOB,
JIEHCTBYIOIIME HA YEJIOBEKA, 10 OE30MacCHBIX 3HAUCHUM.

Hamnpsxennem npukocHoBeHUs! Uy, Ha3bIBAETCA HANPSIKEHUE MEXKIY JBYMs TOYKAMHM LIETTH
TOKa, KOTOPBIX OJHOBPEMEHHO KACAETCsS 4YEJIOBEK, WJIM WHA4ye TOBOps, MAJCHUE HANPSHKEHHUS B
COINPOTHBIICHUU TeEJa YEJI0BeKa, B:

Unp:Ih‘Rh.
rae I, — Tok, mpoxondiuil uepes 4eaoBeKa 1o MyTH pyKa — HOTH, A;

Ry — conporuBnenune Tena yenoreka, Om.

B o6macti 3aluTHBIX 3a3€MIJICHUH, 3aHYJACHUA W T.II. MEp 3aIIMTHI, OJHA U3 3TUX TOYEK
MMeEET MOTEHIMAl 3a3eMIIMTENA @, B, a qpyras — nNoTeHIMal OCHOBAaHUSA B TOM MECTE, II€ CTOUT
YeNIOBEK, Poc, B. B 3TOM cityuae HampspkeHHe TPUKOCHOBEHUS OyIeT:

UH:(pB_(pOCHy
W
Un:(Ps'aa
rre o — kodhduuueHt, Ha3pIBaeMblil KOA((OUIMEHTOM HANpPSOHKEHUS MPUKOCHOBEHHS WIH
POCTO KOADPHUITMEHTOM MPUKOCHOBEHHU S, YUUTHIBAIOIINN (DOPMY MOTEHITUATLHON KPHUBOM:
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a<l.

HamnpsixenneM 1mara Ha3bIBae€TCs HANPSKEHNUE MEXAY TOUKAMM LIETIH TOKA, HAXOAAIUMUCS
OJlHa OT JpYrod Ha pacCTOSHMM LIara, Ha KOTOPBIX OJHOBPEMEHHO CTOUT YEJIOBEK, WJIM, UHAUYE
TrOBOps, NTaJICHUE HAIIPSKEHUS B COIIPOTUBIICHNH Teja YeaoBeka, B:

Um=Ih'Rh.
rae I, — Tok, mpoxoasuMi Yepe3 yeaoBeKa Mo MyTH HOTa — HOra, A;

R — conpoTtuBnenue tena yenoseka, OM.

B o6nactu 3aUTHBIX YCTPONCTB OT MOPAKEHUS TOKOM — 3a3€MJICHUS, 3aHYJEHUS U Ap. —
MHTEPEC MPEACTABISAET B MEPBYIO OYEpPEb HANPSDKEHUE MEXAY TOUYKaMH Ha MOBEPXHOCTH 3EMIIH
(UM UHOTO OCHOBAHHUS, Ha KOTOPOM CTOMT YEJIOBEK) B 30HE pacTEKaHUs TOKa C 3a3zemuutens. B
TOM ciy4yae HampspDKeHUEeM Immara OyJeT SBJISATbCS PAa3HOCTh MOTEHIMAJIOB JBYX TOYEK Ha
MTOBEPXHOCTHU 3€MJIM B 30HE PACTEKaHUS TOKA, KOTOPbIE HAXOAATCS HA PACCTOSHHUM OT 3a3€MIIUTEINS
Y Ha pacCTOSIHUU 111ara 0JHa OT APYro U Ha KOTOPBIX OJJHOBPEMEHHO CTOUT YEJIOBEK.

Tema 4. AHa/IU3 ONACHOCTHU MOPAKEHUSA TOKOM.

B cnydae mnopaxeHus delOBEKa TOKOM B pe3ylbTaTe 3JIEKTPUYECKOro ynapa, T.e.
IIPOXOXKJICHHSI TOKA YEpe3 YEJIOBEKA, SIBJIAIOTCS CIEACTBUEM €r0 NPUKOCHOBEHUS HE MEHEE YeM K
JBYM TOYKaM 3JJIEKTPUYECKOM LENH, MEXKIY KOTOPBIMHU CYIIECTBYET HEKOTOPOE HAaIIpsKEHUE.
OnacHOCTh TaKOTO MPUKOCHOBEHMS, OLIEHUBAETCS, KAK U3BECTHO, TOKOM, ITPOXOJSIIAM YepPe3 TEJO
YeJI0BEKAa WM HaIpSHDKEHHMEM, I0JI KOTOPBIM OH OKa3alcs, T.. HalpsyKEHUEM INPUKOCHOBEHMS,
3aBHCHUT OT psifa (PakTOpPOB: CXEMbl BKJIIOUEHHS YEJIOBEKa B AJIEKTPUUYECKYIO 1IETb, HAMPSKEHUS
CETHU, CXEMbl CaMOW CETH, PEKUMa €€ HEUTPAIM, CTENEHU H3OJSIUMUA TOKOBEAYIIMX YacTe OT
3€MJIH, & TAaK’)K€ EMKOCTH TOKOBEYIIIMX YaCTEH OTHOCUTEIBHO 3€MJIH U T.II.

Takum o0pa3oM, yka3zaHHas ONMACHOCTh HE OJHO3HAYHA: B OJHUX CIydasx BKIIOYCHHE
YeJioBeKa B AJIEKTPUYECKYIO IIeTh OyIeT COMPOBOXKAATHCS MPOXO0KIEHUEM Uepe3 HErO MaJlbIX TOKOB
U OKQXXETCsl HEOMACHbBIM, B APYTUX TOKH MOTYT JOCTHraTh OOJBbIINX 3HAYCHUMN, CTIOCOOHBIX BHI3BATh
CMEPTENIBHOE MTOPAKEHHUE YEITOBEKA.

CeTn mepeMeHHOro TOKa ObIBalOT OAHO(MA3HBIMU U MHOTO(a3HbIMU. B MPOMBIIUIEHHOCTH
MPUMEHSIIOT, KaK MpaBUiio, Tpex(da3HbIe U 3HAUYUTENIBHO pexe 0qHO(]a3HbIE CETH.

OnHodaszHble ceTH MOTYT OBITh JIBYXIPOBOJHBIMH H30JIMPOBAHHBIMH OT 3€MJIM MU C
3a3€MJIEHHBIM POBOJOM U OJHOIPOBOJAHBIMH, KOTA POJIb BTOPOTO IIPOBOJIA UTPAET 3EMIISL.

JIByXIIPOBOJIHBIE CETH UCIIOJIb3YIOT JUIsl IUTAHUS HAPSDKEHUEM PYYHBIX IEPEHOCHBIX JIaMmIl,
INEKTPUPUIIMPOBAHHBIX HWHCTPYMEHTOB U TMOJOOHBIX MM MOTpEOHTENeH, a Takke CBapOYHBIX
TpaHc(hOpMaTOPOB, UCHIBITATEIBHBIX YCTAHOBOK U T..

OpHONPOBOAHBIE CETH NPUMEHSIOT Ha  JIeKTPpUGUIUPOBAHHOM  TPAHCIOPTE B
UCIBITATENbHBIX YCTPOUCTBAX U T.II.

Tpexdaszuble ceTn B 3aBUCUMOCTH OT peXHMa HEHUTpadd HCTOYHHMKA TOKAa W HAJTWYHS
HEUTpaNbHOTO WJIM HYJIEBOTO MPOBOJHHMKA MOTYT OBITH BBIIIOJHEHBI MO 4YeTblpeM cxemam: 1)
TPEXMPOBOTHON C U30JMPOBAHHON HEUTPaAJIbIO; 2) TPEXIPOBOJIHON C 3a3€MJICHHOW HEUTpasbio; 3)
YETBIPEXIIPOBOAHON C W30JMPOBAHHON HEWTpaiplo; 4) YETBIPEXNPOBOJHOM € 3a3€MJIEHHOU
HEUTPAJIBIO.

Heiitpans, a mnpaBuibHee HEHTpanbHas TOYKA OOMOTKM HCTOYHUKA WIIM TOTPEOUTENs
3JIEKTPOIHEPrUU, €CTh TOYKA, HANPSIKEHHUS KOTOPOM OTHOCUTEIBHO BCEX BHEHIHUX BBIBOJOB
OOMOTKM OJMHAKOBBI IO a0coMoTHOMY 3HayeHuto. HelTpanpio o00namaoT MHOTOga3HbIe
UCTOYHUKA U TOTPEOUTENM DHHEPrur, OOMOTKM KOTOPBIX COEIMHEHbI 3Be3qoi. OOMOTKH
HECKOJIBKUX OJHO(A3HBIX UCTOYHUKOB HIIM MOTpedUTeNel, COeIMHEHHbIE MOCIEI0BaTEeIbHO WIN
3BE€3/10, TAK)KE€ MOT'YT UMETh HEUTPAIBHYIO TOUKY.

CxeMbl BKJIIOUEHHS 4ellOBeKa B LEMb TOKAa MOTYT OBITh pazauuHbiMU. OnHaKo Hambolsee
XapaKTEepHBI JBE CXEMBbl BKJIIOUEHHUS: MEXAY IBYMs (a3zaMu AJIEKTPUUYECKOM CETH U MEXAY OJHOU
dazoii u 3emieil. Pazymeercsi, BO BTOPOM cilydae MpeanoiaracTcs HaIMYHe AJICKTPUUYECKON CBSI3U
MeXy ceThio M 3emieil. Takas cBA3b MOXeT ObITh OOYCIIOBIIEHa HECOBEPILIEHCTBOM H3OJISIIINU
IIPOBOIOB OTHOCHUTEIBHO 3€MJIM, HAJIMYMEM E€MKOCTH MEXIy IPOBOAAMM U 3€MJIEH U HAKOHEIl,
3a3€MJICHUEM HEHUTpaJIM HCTOYHUKA TOKA, MUTAOLIErO JaHHYIO CETh.
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[IpuMeHHUTETHEHO K CETSIM MEePEeMEHHOT0 TOKa TMepBasi CXeMa COOTBETCTBYET ABYX(ha3zHOMY
MPUKOCHOBEHUIO, a BTOpasi — OJHO(Pa3HOMY.

JIByxda3Hoe MPUKOCHOBEHHWE, KaK MPaBUIIO, 0OJee OMacHO, MOCKOJBKY K Tely 4eloBeKa
MPUKIIaJIbIBaeTCd HaubOoblllee B JaHHON CETH HaIpsHKEHHUE — JIMHEHHOE, a TOK MPOXOIAIINi yepes
TEJI0 YEJIOBEKAa, OKAa3bIBAE€TCA HE 3aBUCHUMBIM OT CXEMbl CETH, pEXUMa €€ HEUTpalu U JAPYyrux
(GhakTOpOB M UMEET HAaUOOJIbIIICE 3HAUCHHE.

Cnyyan nByx(}a3HOTO MPHUKOCHOBEHHUS MPOHUCXOMAT O4YeHb penko. OHHM SBISIOTCS, Kak
MpaBUJIO, PE3YIHTATOM PabOTHI MO HANPsDKEHHEM B AyeKTpoycTaHoBkax m0 1000 B — Ha miuTax,
cOOpKax, BO3YIIHBIX JIMHUAAX U T.II.

Opnoda3Hoe MPUKOCHOBEHME, KaK MPaBHUIIO, MEHEE OMACHO, YeM ABYX(}a3HOe, MOCKOIbKY
TOK, TMPOXOMSAIIMN Yepe3 UelIOBeKa, OTPAHMUYMBACTCS BIMSHHEM MHOTHUX (akTopoB. OgHAKO
onHo¢a3zHOe MPUKOCHOBEHHE BOZHUKAET BO MHOTO pa3 yalie.

Tema 5. 3amuTHOe 3a3eMJIeHUeE.

3amuTHOE 3a3eMJICHHE — IMpEeIHaMEpPEHHOE JJIEKTPUUECKOe COEIUMHEHHE C 3eMJieil uiu ee
HKBUBAJICHTOM METAJUIMYECKUX HETOKOBEAYIIMX YacTeil, KOTOpble MOTYT OKa3aTbCid IMOJ]
HanpsDKEHUEM, C IIeNiblo oOecreueHusl 3JieKTpoOe3onacHoCTH. MeTaminyeckue HETOKOBEIyIlne
4acTH MOTYT OKa3aThCs IOJ HAMPSHKCHHEM BCJICACTBUE 3aMbIKAHUS TOKOBEIYIEH YacTH Ha
KOPITYC, MHAYKTUBHOTO BJIMSHHUS COCEJHUX TOKOBEAYIIMX 4YacTel, pa3psja MOJHHMH, BBIHOCA
MOTEHIIMANA U TI0 IPYTUM [IPUYUHAM.

DKBHUBAJICHTOM 3€MJIM MOXET OBITh BOJa PEKU WJIM MOPsI, KAMEHHBIN Yrojb WM KaMeHHas
COJIb B KOPEHHOM 3aJIETaHUHU U T.II.

Haznauenue 3aiuTHOTO 3a3eMJIEHUSI — YCTPaHEHUE OMACHOCTU MOPaXKEHUS dJIEKTPUUECKUM
TOKOM B CIydae MPUKOCHOBEHHUS K KOPIIYCY 3JIEKTPOYCTAHOBKH M JPYTMM HETOKOBEIYIIUM
METAJTTMYECKUM YacTsAM, OKa3aBIIUMCS IO/ HAIIPSHKEHUEM BCIIEACTBHE 3aMBIKaHHs Ha KOPITYC U 10
JIPYTUM MIPUIHHAM.

3almuTHOE 3a3eMIICHHE CIEAyeT OTIWYaThb OT paboyero 3a3eMJICHUS M 3a3eMJICHUS
MOJIHHE3aUTHI.

PaGouee 3a3zemiieHHe — MpelHAMEPEHHOE COEAMHEHHE C 3eMJIeH OIpeAeNeHHBIX TOYeK
DIIEKTPUYECKOW IIeMH, HampuMep HEUTpambHBIX TOYEK OOMOTOK TEHEpPaToOpoOB, CHIIOBBIX
TpaHcGOPMATOPOB, AYTOracsiiuX armnaparoB, peakTOPOB MOIMEPEUYHON KOMIEHCAlMH B JalbHUX
JUHUSAX DJICKTponepenadn, a Takke (aszbl MpU HUCIOJIB30BAHUM 3€MIIU B KauecTBe (a3HOTO WIIH
obpatHoro mpoBona BJI. PaGoduee 3a3zemiieHue mpeaHazHauyeHO MJisi OOECIICUCHHUsS HaJJIekKallleu
paboThl ANEKTPOYCTAHOBOK B HOPMAIBHBIX WM aBapUHHBIX YCJIOBUSX U OCYIIECTBISICTCS
HEMOCPEACTBEHHO WM 4epe3 CleluaibHble amnmaparbl — MOpOOUBHBIE MPEAOXPAHUTEINH,
Pa3pAIHUKH, PE3UCTOPHI U T.II.

3a3eMIIeHHe MOJIHUE3AIUThI — IPEAHAMEPEHHOE COETUHEHHUE C 3eMJIel MOJTHUEITPUEMHUKOB
U pa3psIHUKOB C LEIbI0 OTBOAA OT HUX TOKOB MOJIHUU B 3€MIIIO.

[IpuHnun fefcTBUST 3alIMTHOTO 3a3€MJICHHS — CHIDKCHHE 110 O€30MacHBIX 3HAYCHUU
HANPSDKEHUH TPUKOCHOBEHUS W Imara, OOYCJOBIIGHHBIX 3aMBIKAHWEM Ha KOPIYC U JAPYTUMHU
IpUYMHAMHU. DTO JIOCTUTAeTCs IMyTeM YMEHbILICHHs MOTEHIMala 3a3eMJICHHOro o0opynoBaHus (3a
CYeT YMEHBIICHHS COMPOTHUBIICHUS 3a3€MJIMTENSI), a TaKXKE MYTeM BLIPABHUBAHUS TOTEHIIUAIOB
OCHOBaHHUS, Ha KOTOPOM CTOUT YEJOBEK, M 3a3eMJICHHOrO0 O0OpyAOBaHHS (32 CYET MOoAbeMa
MOTEHIIMala OCHOBaHHWS, HA KOTOPOM CTOWUT YEJIOBEK, 1O 3HA4YCHHS OJM3KOTO K 3HAUYCHUIO
MOTEHITANA 3a3€MJICHHOTO 000PYI0BaHNA).

OO6nacTh MpUMEHEHUS 3alIUTHOTO 3a3eMJIICHUSI:

Cern HampspbkenueM a0 1000 B mepemeHHoro Toka — TpexdasHble TPEXIPOBOIHBIE C
W30JIMPOBAHHON HEUTpanbio, oJHO(A3HBIC TBYXIIPOBOIHBIC, N30JIMPOBAHHBIE OT 3€MJIH, a TaKXKe
MOCTOSTHHOTO TOKa ABYXIPOBOJHBIE C U30JIMPOBAHHON CpelHEeN TOUKO 0OMOTOK UCTOYHHKA TOKA;

Cern HanpspkenneM Boiie 1000 B mepeMeHHOr0 M MOCTOSIHHOTO TOKA € JIIOOBIM PEXHMOM
HEUTPAIHbHOU UJTU CPETHEH TOYKH 0OMOTOK MCTOYHHKOB TOKA.
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3amMTHOE 3a3eMIICHUE SIBIIETCS HanboJiee MPOCTON U B TO )K€ BpeMs BecbMa 3 (EKTUBHON
MEpOH 3alllUThl OT TMOPAKEHUS TOKOM IIpH TOSIBICHWH HANpPSOKEHUsT Ha MeETaTMYeCKHX
HETOKOBEIYIIUX YaCTsX.

3a3eMIISIIOIIMM YCTPOMCTBOM HAa3bIBa€TCsSl COBOKYITHOCTH 3a3€MJIMTENSI — IMPOBOJHUKA WIIU
TPYNIBl MPOBOJHUKOB COCIUHEHHBIX MEXIY COOOW M HAXOJSIIIMXCS B KOHTAaKTe C 3eMJICH, W
3a3eMJIIOIIMX  MPOBOAHUKOB, COCOUHSIONIMX 3a3eMJISIEMble YacTH  AJIEKTPOYCTAHOBKU C
3a3eMJIUTETIEM.

B 3aBucuMocT OT MecTa pa3MelleHus 3a3eMJIMTENs OTHOCHUTENbHO 3a3eMIISIEMOr0
000py/IOBaHUs PA3IMYAIOT JABA TUIIA 3a3eMIISIONINX YCTPOICTB: BBIHOCHOE U KOHTYPHOE.

BriHocHOe 3a3emiisioniee yCTpoiCTBO XapaKTepU3yeTcs TEM, YTO 3a3€MIIMTENb €r0 BHIHECEH
3a mpeAenbl MIOMAIKU, Ha KOTOPOM pa3MenIeHo 3a3eMisieMoe 000pyAoBaHHE, WIH COCPEIOTOUYCH
Ha HEKOTOPOHM YacTH 3TOW IUIOMAaAKU. [103TOMy BBIHOCHOE 3a3eMIISIOILIEE YCTPOMCTBO HA3bIBAOT
TaK>X€ COCPETOTOUCHHBIM.

HepocraTkoM BBIHOCHOTO 3a3€MIISIONIETO YCTPOMCTBA, MPUUYEM CYIIECTBEHHBIM, SIBISIETCS
OTJIAJICHHOCTh 3a3eMJIUTENsI OT 3a3€MJICHHOTO O0OpYHOBaHUs, BCIEJICTBHME YE€r0 HAa BCEH WM Ha
YacTH 3alllMIIaeMoil TeppuTopu KodpdumueHt npukocHoBeHus o=1. Ilosromy »3TOT THI
3a3eMJISIIOIIETO YCTPOMCTBA MPUMEHSETCS JUIIb MPU MalbIX TOKAX 3aMbIKaHMS HAa 3€MJII0, U B
YaCTHOCTH, B ycTraHoBkax a0 1000 B, roe moTeHImMan 3a3eMIIMTENs] HE TMPEBBINIACT 3HAYCHUS
JIOMYCTUMOIO HAMPSKEHUSI IPUKOCHOBEHHUS.

Kpome Toro, mpu 601bIIOM PACCTOSHUM A0 3a3€MIIMTENS MOKET 3HAUUTEIbHO BO3PACTH
COMPOTHBIICHUE 3a3€MIISIOIIETO YCTPOHCTBA B IIEIOM 3a CYET OOJBIIOTO COMPOTHUBICHUS
COEIMHUTENIBHOTO, T.€. 3a3€MJISIOLIET0 MPOBOIHUKA.

JIOCTOMHCTBOM BBIHOCHOTO 3a3€MIISIFOIIETO YCTPOWCTBA SIBIISIETCS BO3MOXHOCTH BBIOOpA
MecCTa BHE 3alIMIIAeMON IUIOIMIAIAKU IS pa3MELIeHHs 3JIEKTPOJOB 3a3eMJIUTENs ¢ HAaUMEHBIINM
CONPOTUBIICHUEM IPYHTA.

KonTypHoe 3azemudioniee ycTpOWCTBO XapaKTEpHU3yeTCs TEeM, YTO JJIEKTPOJABI €ro
3a3eMJIMTENS pa3MENaloTCs MO0 KOHTYpPY IUIOIIAJKH, HAa KOTOPOW HAXOJIUTCA 3a3eMIIsieMOe
o0opy/0BaHue, a TAK)KE€ BHYTPU 3TOM MIOMAAKU. YacTo 3JIeKTpoIbl pacipeessitoTesl Ha TUIOIIaIKe
0 BO3MO>KHOCTHM PAaBHOMEPHO, M IMOATOMY KOHTYPHOE 3a3eMIISIOIIEE YCTPOMCTBO HA3bIBAETCS
TaK)Ke pacIpeieICHHbIM.

besomnacHoCcTh Tipy pacpeieIeHHOM 3a3eMIISIONIEM YCTPOMCTBE MOXKET OBIT oOecredeHa He
TOJIBKO 3a CUET YMEHbILIEHHUS MOTEHIINAJIa 3a3eMJIMTEINS, a U 3a CUET BbIpAaBHUBAHUS MOTEHIIMANA Ha
3alIUIAeMON  TEPPUTOPUM OO TAKOrO 3HAYCHHs, 4YTOOBl MAaKCUMAlIbHBIE HAIMPSHKCHUS
IPUKOCHOBEHHUS W IIara He MPEeBBIIAINA JOMYCTUMBIX 3HAY€HUH. ODTO [OCTUraeTcsi IyTeM
COOTBETCTBYIOIIETO pa3MELIECHUs AIEKTPOIOB 3a3EMIUTEINS Ha 3aIUIIAEMON TEPPUTOPHH.

BuyTpu nomemieHuii BbIpaBHHBaHHE MOTEHIMAJIa MPOUCXOIUT E€CTECTBEHHBIM IIyTEM 3a
CUET HAIWYMS METAUIMYECKUX KOHCTPYKIMH TpyOONpoBOIOB, Kabeneil W MOJOOHBIX UM
OPOBOJSIIMX MPEIMETOB CBSA3aHHBIX C PAa3BETBICHHOW CEThI0 3a3eMyeHHus. Meramnueckas
apMarypa Kele300eTOHHBIX 3[aHU U COOPYKEHUN TaKKe OKA3bIBACT OJIArOMpUsTHOE BIUSHUE HA
BbIpaBHHUBAHUE MTOTEHIIMAANA.

PaznuuaroT 3a3eMIUTENN MCKYCCTBEHHBIE, MPEIHA3HAYCHHBIE HCKIIOYUTENBHO IJIs Liesiel
3a3eMJICHUS, U ECTECTBEHHbIE — HaXOJfIIMecs B 3€MJIe METAJUIMYECKHE MPEeaMEThl HHOIO
Ha3HAYCHHUS.

JUis  MCKYCCTBEHHBIX  3a3eMJIMTENIed  NPUMEHSAIOTCS  OOBIYHO  BEPTUKAIbHBIE U
TOPU30OHTAIIBHBIE JIEKTPO/IBI.

B kadecTBe BEpTUKAIBbHBIX 3JEKTPOJOB HUCIOJL3YIOT MPYTKOBYIO CTalb AUAMETPOM HE
meHee 10 MM, amuHo# mo 10 M, a mHOTHA OOJIEe, a TakkKe YIIoBYK cTaib pazmepom oT 40x40 mo
60x60 MM ¥ TOJIIIIMHOM TIOJIOK HE MeHee 4 MM. JIJIsI CBSI3M BEPTUKAIBHBIX JIEKTPOJIOB MEXKIY COOOM
U B Ka4eCTBE CaMOCTOSITEIHHOTO TOPU3OHTAIBHOTO AJICKTPOJAA MPUMEHSIOT OOBIYHO MOJIOCOBYIO
CTajb TONIMHON He MeHee 4 mM. [IpuyeM s 35eKTpOoycTaHOBOK HampsbkeHueM Bbiie 1000 B
CCUYCHHE TOPU30HTAILHOTO 3a3€MIIUTENS] BBIOMPAIOT MO TEPMHUYECKOW CTOMKOCTH (HMCXOOs W3
JnomycTuMon Temriepatypbl Harpesa 400°C).
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Pa3menienue 31€KTpOAOB Ha TEPPUTOPUHU, OTBEACHHOM JUIS 3a3€MIIMTENS, IPOU3BOIAT B
COOTBETCTBUHU C MpoeKToM. Ilpu 3TOM 3JeKTpoabl HE CleoyeT pacroyiaraTb BOJHM3U TOPSAYMX
TPYOOIIPOBOJIOB M JIPYTUX OOBEKTOB, BHI3BIBAIOIIMX BHICHIXaHHE IMOYBBI, a TAKKE B MECTax, TIeC
BO3MO)KHA MPOMUTKA I'PyHTAa HEPTHIO, MACIAMHU U T.II., IOCKOJIbKY B TAKUX MECTaxX COMPOTHBIICHUE
IpyHTa pe3KO BO3pacTaerT.

Tema 6. 3amuTHOE OTKJIIOYEHHE.

3ammTHOE  OTKIIIOYEHHE  —  OBICTpOACWCTBYIOIIAs — 3amuTa,  OOecreyuBaroas
ABTOMATUYECKOE OTKIIOYEHHE DJIEKTPOYCTAHOBKM IPU BO3HUKHOBEHWHM B HEH OMACHOCTH
MOPAXKEHMSI YEIOBEKA AIIEKTPUUECKUM TOKOM.

Takass omacHOCTb MOKET BO3HUKHYTb, B YaCTHOCTH, MpPHU 3aMbIKaHWU (a3bl Ha KOPITyC,
CHI)KEHMH COIIPOTUBIICHUS M30JISIMM CETH HIDKE OINPENEICHHOIO Mpefesia U, HAKOHEL, B Cilydae
INPUKOCHOBEHHUSI 4YEJIOBEKa HEMOCPEICTBEHHO K TOKOBEAYIIeH 4YacTH, HaxoJsuleics 1o
HaIpPSKEHUEM.

Bo Bcex ciydasix omacHOCTh MOpa)keHUsl 00yCIOBIeHA HAMPsHKEHUEM MPUKOCHOBEHUS WIIH,
MHa4e roBOPsI, TOKOM, ITPOXOISALINM YEPE3 TEJIO YEIIOBEKA.

Takum oOpa3zoM, eciii Mpu MPUKOCHOBEHHUH YeJIOBEKa K KOpmycy obopymoBanus win (asze
CETH HAIpPSDKEHUE NPUKOCHOBEHHUS MPEBBICUT AJUTENBHO JOIYCTUMOE 3HAYE€HHUE, TO BO3HUKHET
peasibHas yrpo3a MOpa)K€HUsI YeIoBeKa TOKOM M MEpPOH 3aIMTHI B 3TOM CIIy4ae MOXKET ObITh, B
YaCTHOCTH, OBICTPBIN pa3phIB LIETIM TOKA Yepe3 YeloBeKa, T.€. OTKII0UYEHHE COOTBETCTBYIOIIETO
ydacTka ceTH. /[yt BBIOIHEHUS ATOM 3aJ]aud U MpeHa3HAYCHO 3aIIUTHOE OTKIIIOUEHHE.

Crnenyer 0co00 MOAYEPKHYTh, YTO BaKHEHIIUM (AKTOPOM 3aAIIUTHOTO OTKIIOYCHUS,
o0OecrieunBarOIMM O€30MaCHOCTh YeNIOBEKa, OKAa3aBIIErocs IOJ TOKOM, SIBIISIETCS COKpallleHHe
BPEMEHU HaXOXKJEHUS YeJOBEKa IOJ OMAaCHBIM JJII HEro HampsHKEHHUEM JI0 BechbMa MallbIX
3HAYEHUU — JOJIEH CEKYH/IbI.

OCHOBHBIMHU 3JIEMEHTAaMH YCTpOWCTBa 3amuTHOro otkitodeHus (Y30) sBistoTcst npudop
3alIUTHOTO OTKJIFOUYEHHUS U UCTIOJHUTEIbHBIA OpraH — aBTOMAaTUYECKHUIl BBIKJIIOUATENb.

[Tpubop 3amMTHOTO OTKIIOYEHHS] — COBOKYIHOCTb OTAEIBHBIX 3JEMEHTOB, KOTOpBIE
BOCIPUHUMAIOT BXOJHYIO BEJIMYHUHY, PEarupyioT Ha €€ U3MEHEHHUS U IPU 33JaHHOM €€ 3HAUCHUU
JIAI0T CUTHAJI HA OTKJIFOUEHUE BBIKIIIOUATENS. DTUMH 3JIEMEHTaMU SBJSIOTCS: 1) JaT4MK — BXOJIHOE
3BEHO yCTPOWCTBA, BOCIPUHUMAIOIIEE BO3ACHCTBHE M3BHE M OCYLIECTBISIONIEE MPeoOpa3oBaHUe
3TOr0 BO3JCHCTBUS B COOTBETCTBYIOUIMI CHUTHAJI; JaTYUKOM CIIy)KaT, Kak IIpaBWIO, pelle
COOTBETCTBYIOILIETO THUIIA, @ UHOT'/1a U3MEPUTENIbHbBIE TPAHC(HOPMATOPDI, BXOJI YCHIIUTENS, (PUIBTPHI
TOKA M HANpsKEHUs HYJIEBOM MOCIEIOBATEILHOCTH U T.I.; 2) YCHIMTEIb, MPEIHA3HAYCHHBIA IS
YCUJIEHUSI CUTHaja JaT4MKa, €CM OH OKa3blBaeTCAd HEAOCTATOYHO MOIIHBIM; 3) Iemu KOHTPOJI,
clIy)Xamue JUisi NEpPUOAUYECKONM IPOBEPKM HMCIPABHOCTH  3alIUTHOIO  OTKIIOYEHUS; 4)
BCIIOMOTATENbHbIE  JJIEMEHTHl — CHUTHajJbHbIE JIaMIIBI M  WU3MEpUTENbHbIE  MPUOOPHI,
XapaKTEPU3YIOIIHNE COCTOSHUE MIEKTPOYCTAaHOBKH.

VicnonmHuTeNnbHBIN OpraH — aBTOMaTHYECKUN BBIKITIOYATENb, 00€CIeUNBAIOIINM OTKIIOUEHHE
COOTBETCTBYIOIIETO YYaCTKa AJIEKTPOYCTAHOBKH INPH MOJYUYEHUH CUTHAJa OT MpUOOpa 3alUuTHOTO
OTKJIIOUEHUS.

B cerax nmo 1000 B B kadecTBe BBIKIIOUATENEH, YAOBJICTBOPSAIOUIMX TPEeOOBAHUAM
3alIUTHOTO OTKIJIIOYEHUS, YCHEIIHO MPUMEHSIOTCS KOHTAKTOPHI, T.€. BBIKIIOYATENIH, CHAOKEHHBIE
DJIGKTPOMATHUTHBIM YIPABICHHEM B BUJE YACPKUBAIOLICH KATYIIKW; MArHUTHBIC MyCKaTeld —
Tpex(da3Hble KOHTAKTOPBI IEPEMEHHOT0 TOKa, CHa0)KEHHBIE TEIIJIOBBIMU eI JIJIsl aBTOMAaTUYECKOTO
OTKJIIOYEHHS TPH Teperpyskax MoTpeOuTenell; aBTOMAaTHUECKUE BBIKJIIOYATETM — Haubosee
CIIOKHBIE OTKJIovaromue ammaparbl 70 1000 B, B Tom ymcie OBICTPOICHCTBYIONINE aBTOMATHI,
CHeIMallbHbIE BBIKJIIOYATENH, MpeAHa3HAUYCHHbIE M paboThl B YCTPOHCTBAX 3alIUTHOTO
OTKJIIOUEHHS.

OcHoBHBIE TpeOOBaHMS, KOTOPHIM JOJDKHBI YIOBIETBOPATH ¥ 30:

1) BBICOKasi YyBCTBUTEIHHOCTH;

2) wmaJioe BpeMs OTKJIFOUYEHHS;

3) CeNeKTUBHOCTH JICHCTBHS;
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4) crmocoOHOCTh OCYIIECTBIIATH CAMOKOHTPOJIb HCIIPABHOCTH;

5) mocraro4Has HaJEKHOCTb.

YyscTtBUTEIbHOCTh Y30 — UX CHOCOOHOCTh pearupoBaTh Ha Majble M3MEHEHUS BXOJIHOU
BEJIMUMHBI — OKa3bIBa€T HEMOCPEACTBEHHOE BIMSIHUE Ha CTETIEHb 0€30IacHOCTH.

BBICOKOUYBCTBUTENBHBIE YCTPOMCTBA IMO3BOJSIOT 33JaBaTh yCTaBKY, 00ECHEYHBAIOIIYIO
0e30MacHOCTh NMPUKOCHOBEHHUsI YellioBeka K (aze. OgHAKO OHHM, KaK MPABHIIO, 00JIee CIIOKHBI U
noporu. Ilox yctaBkoii B JaHHOM Cllydae NOHMMAETCS Hallepe] yCTAaHOBJIEHHOE 3HAYEHHUE BXOIHOTO
curHaina, mpu kotopom Y30 cpabaThiBaeT.

BpeMms oTKII0YEHUS — UHTEPBal BPEMEHU ¢ MOMEHTA BO3SHUKHOBEHUS aBAPUWHON CUTyaluu
JI0 MOMEHTa TpEeKpalleHUs TOKa BO BCEX IOJIIOCAX BBIKJIIOYATENs, PaBHBIH BPEMEHU JCHCTBUS
npubopa U BPEMEHHU JICHCTBHSI BHIKITIOUATEIIS.

Uem MeHbIIE BpeMsl OTKIIOYEHHS, TEM BBIIIE CTENEHb O€30MacCHOCTU MPH OJHUX U TEX Ke
YCIIOBHSIX, TaK KaK OIACHOCTb BO3JCMCTBUS TOKAa CHUXKAETCA C YMEHBIICHUEM BpPEMEHH €ro
MIPOXOXKIACHUSI Yepe3 TEJI0 YelIOBeKa.

CymiecTByromnyie KOHCTPYKIIMM TMPUOOPOB M amNmaparoB, NPUMEHSEMBIX B CHCTEMax
3aIIUTHOTO OTKJIIOUEHUs, oOecreunBaroT Bpems otkiatoueHus 0,05 — 0,2 c.

CenektuBHOCTh — wu30OuparenbHOCTh JeiictBua Y30 — BbIpakaercs B CHOCOOHOCTH
OTKJIIOYATh OT CETH JIMIIb MOBPEXACHHBIN OOBEKT, T.e. 0OBEKT, B KOTOPOM BO3HHKJIA OMACHOCTh
NOPAKEHMsI YEJIOBEKA TOKOM. DTO OYEHb Ba)KHOE CBOMCTBO 3aLIUTHOIO OTKJIIOUEHUS, ITOCKOJIBKY
U3-32 HECEJIEKTUBHOCTH BMECTE C MOBPEXKJIEHHBIMH OOBEKTAMH MOXKET OTKJIIOYAThCA HCIPaBHOE
obopynoBanue. K coxaneHuio, CENEKTUBHOCTHIO 00Jaal0OT JHIIb HEKOTOPHIE CXEMBI 3aIIUTHOTO
OTKJIIOUEHUS.

CaMOKOHTpOJIb — CIIOCOOHOCTh pearupoBaTh Ha HEUCIPABHOCTH B COOCTBEHHOH cXeMme
MyTeM OTKJIIOYEHHUS 3alllMIIaeMOro O0O0beKTa — SBISIETCS JKeNaTeNbHbIM Ui BCEX THIIOB
3alIUTHOOTKIIIOYAIOLINX YCTPOicTB. OTHAKO STHM CBOMCTBOM 00JIaJal0OT 1AJIEKO HE BCE CXEMBI.

CaMOKOHTpOJIb UCIIPABHOCTH HeoOxomuM miisa cxeM Y30, KOTopble MPUMEHSIOTCS B3aMEH
3a3eMJICHUS WM 3aHYJICHUS, 00 B IPOTUBHOM CITydae MPH OTCYTCTBUH 3a3eMJICHHS (3aHYJICHHUS) U
HencnpaBHOCTH Y30 3aMbIKaHME HA KOPIYC OCTAHETCS HEOTKJIIOYEHHBIM W CO3/IaCT PEaJIbHYIO
OIMACHOCTb MOPAKEHUSI TOKOM.

Hanexuocts Y30 xapakTepusyercst TOCTOSIHHOW TOTOBHOCTBIO K JIEHCTBHIO, CIOCOOHOCTHIO
cpabaThIBaTh BO BCEX CIydasX HApyLIIECHHs] HOPMAIBHOTO pekuMa paboThl 3aIIMIIIAeMOro 0OBEKTa ¢
BO3HUKHOBEHHEM OIACHOCTH MOPaXEHHUSI TOKOM U, HAaKOHEII, CIIOCOOHOCThIO HE pearupoBaTh Ha BCe
JIpyTUe ciiyyau HapylIeHUs pexxuma.

HanexHocTh moiKHA OBITH JIOCTATOYHO BBICOKOHM, TaK Kak oTka3zbl Y30 MOTyT co3aaBaTh
OTIaCHBIE /IS JIFOJICH YCIOBHS B CMBICIIE TIOPAYKESHHSI TOKOM HUJTU COTIPOBOXKAATHCS OeCIPHUUNHHBIMU
OTKJIIOYEHUSMH Pa0O0TAIOIIETO 000PYA0BaHUSI.

OO0nacTh TPUMEHEHHUS YCTPOWCTB 3AIIUTHOTO OTKIFOUEHUS MPAKTHYECKH HE OTpaHUYCHA!
OHHM MOTYT MPHUMEHSTHCS B CETSAX JII0OOTO HAMPSHKEHUS U ¢ JI0OBIM pekuMoM HelTpanu. Tem He
MeHee HaubOoublee pacupoctpanenue Y30 nonyumnu B cetax qo 1000 B, roe onn obecneunBaioT
0e30MacHOCTh MpHU 3aMbIKaHUM (a3bl HAa KOPIYC, CHIXKEHHUU COMPOTUBICHHUS H3OJIALUU CETH
OTHOCHUTENIBHO 3€MJIM HM)KE€ HEKOTOPOro IpeleNna, MPUKOCHOBEHUM 4YEJIOBEKA K TOKOBEIyILEH
YacTH, HAXOJAIICHUCS MOoJA HampspkeHweM, W T.n. OgHako 3TH CBOMCTBa 3aBUCAT OT Tuna Y30 u
napamMeTpoB JEKTPOYCTAHOBKHU.

3almMTHOE OTKJIIOYCHHUE SIBIISIETCS BEChbMa PAIMOHATILHOW MEpOM 3alluThl B JIHOOBIX
DIIEKTPOYCTAHOBKAX, HO OCOOCHHO KOTIJa MO KAKUM-IHOO TMPUYMHAM TPYTHO OCYIIECTBUTH
¢ dexTBHOE 3a3eMIIeHHUE WM 3aHyJIeHHE, a Tak)Ke KOrJa BbICOKA BEPOSITHOCTh CIy4yalHOTO
MPUKOCHOBEHHUS JIOJIe K TOKOBEAYIIMM YacTsM. Takue yCJIOBHS Yallle BCEr0 BO3HHMKAIOT B
NEPEIBUKHBIX JJIEKTPOYCTAHOBKAaX, a TaK)K€ B CTAllMOHAPHBIX HCIBITATENbHBIX YCTPOHCTBAX,
PAaCIIOIOKEHHBIX B palilOHAX C IJIOXO MPOBOJSAIIMMU IPYHTAMH, U T.11.
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Tema 7. DJjekTpuyeckue 3alMTHbIe CPeACTBA M MNpeJI0XpPaHHUTeJbHbIE
MPUCIOCOOJIeHUS.

B mpotiecce skcmtyaTanuu 3J€KTPOyCTAHOBOK HEPEAKO BOSHUKAIOT YCJIOBHS, IIPU KOTOPBIX
Ja)Ke CcaMoO€ COBEpIICHHOE KOHCTPYKTHBHOE HCIIOJIHEHHE YCTaHOBOK He oOecredyunBaer
0€30MacHOCTH pabOoTaIOIIETO, U TOITOMY TPeOyeTCsl MPUMEHEHUE CIEIHATBLHBIX CPEJICTB 3aIIUThHI —
npuOOpOB, anmnapaToB, MEPEHOCUMBIX U MEPEBO3UMBIX MPUCIIOCOOICHUN U YCTPOMCTB, CIy>KalUX
JUTSL 3alIUTHl TIEpCOHANIa, PabOTAIOIMIEr0 B JJIEKTPOYCTAHOBKAX, OT MOPAXKECHUS SIEKTPHUCCKUM
TOKOM, OT BPEIHOI'O BO3JEHCTBHS 3JEKTPUYECKOTO MOJS M MPOAYKTOB TOPEHHS, OT ONACHOCTH
NajeHuss C BBICOTBI M Tp. OTU CpeACTBa HE SBIAIOTCS KOHCTPYKTUBHBIMU YacCTSAMHU
3JIEKTPOYCTAaHOBOK; OHHM JONOJIHAKOT 3alllMTHBIE CBOMCTBA CTAllMOHAPHO YCTaHOBJICHHBIX
Orpaxx/ieHuil, OJIOKMPOBOK, CUTHAIM3ALNN U CIICUAIBHBIX YCTPOMCTB — 3a3eMIICHUH, 3aHYJIeHUH 1
T.IL

CpencrBa 3alMThl, MPUMEHSEMbIE B AJIEKTPOYCTAHOBKAX, MOXXHO YCIOBHO pa3JeiuTh Ha
YeThIpe TPYIIBI: U30JMPYIOLIUE, OrPAKIAIOIINE, SKPAHUPYIOIIME U NpefoXpaHuTenbHble. [lepBbie
TPU TPYIIbl NpeIHAa3HAYCHBI JJI 3alIUTHI MEpCOHaNa OT MOPAKEHHUS SJIEKTPUUECKHUM TOKOM U
BPEIHOTO BO3JAEHCTBHUSI SJIEKTPUUYECKOTO OIS M HA3bIBAIOTCS 3JIEKTPO3AIUTHBIMU CPEICTBAMM.

M3onupyromiue 351eKTpOo3alluTHBIE CPEACTBA U30JIUPYIOT YEIOBEKa OT TOKOBEIYIIMX HIIU
3a3€MJICHHBIX METAJUIMYECKUX YacTed, a Takke 3eMiau. OHU JensaTcss Ha OCHOBHBIE H
JIOTIOJTHUTEIIbHBIE.

OCHOBHBIE M30JIUPYIONIUE DJEKTPO3ANTUTHBIC CPEACTBA O0JIAA0T U3O0JIAIMEH, CITIOCOOHOMH
JUTUTETIFHO BBIJCPKUBATH paboduee HAMPSHKCHHUE DJIEKTPOYCTAHOBKH M TIOATOMY UMH Pa3peliacTcs
MIPUKACATHCS K TOKOBEAYIIUM YacTsAM, HaXoamuMces o HanpsbkeHnem. K HuMm otHocAares:

B anekrpoycranoBkax g0 1000 B — guanextpuyeckue nepyaTky, U30JUPYIOIIME IITAHTH,
W30JUPYIOIIHE W 3JIEKTPOM3MEPUTENbHBIE KIEIIH, CJIECAPHO-MOHTAXHBIM HMHCTPYMEHT C
M30JUPYIOIIUMH PYKOSITKAMH, a TAKXKE YKa3aTelau HapsHKeHUS;

B oanextpoycranoBkax Bbeiie 1000 B — wu3onupyronmme IMITaHTH, HW30JUPYIOLIME |
AIIEKTPOU3MEPHUTEIBHBIC KIICIH, YKa3aTelld HAMPSDKCHUS, a TAK)Ke CPEJICTBA JIsl PEMOHTHBIX padoT
nop HanpsbkenreM Boiie 1000 B.

JloTOJTHUTETbHBIE H30JUPYIONINE AJIEKTPO3AIUTHBIE CPEACTBAa 00JaNal0T U3OJSIHCH, HE
CIIOCOOHOM BBIJIEPKMBATh pabouee HANpsHKEHUE 3JIEKTPOYCTaHOBKU, M MO3TOMY OHHM HE MOTYT
CaMOCTOSITEJIbHO 3alllUTUTh YeJIOBeKa OT TMOpPaXEHUsT TOKOM IMpU 3STOM HampsikeHuu. Hx
Ha3HAa4Y€HHE — YCHUJIUTh 3alIUTHOE JCHCTBUE OCHOBHBIX H30JMPYIOLIUX CPEACTB, BMECTE C
KOTOPBIMU OHU JOJKHBI IPUMEHSITHCS; TIPUUEM MPU UCIOJIb30BAHUU OCHOBHBIX 3JIEKTPO3AIUTHBIX
CPENCTB 1OCTATOYHO NPUMEHEHUS OAHOTO JTONOJHUTEIBHOIO 3JIEKTPO3AIUTHOTO CPEACTBA.

K nononHUTENbHBIM U30IUPYIONIUM 3JIEKTPO3AUTUTHBIM CPECTBAM OTHOCSITCS:

B snektpoycranoBkax g0 1000 B — gusnexkTpuyeckre rajoliyd Carord U KOBPBI, @ TaKkKe
M30JIUPYIOIINE MTOACTaBKH;

B snextpoycranoBkax Beime 1000 B — quanekTpudeckue nepyaTku, O0THI U KOBPHI, a TAKXKE
M30JIUPYIOIINE MMOJCTaBKU.

Orpaxxnarolye 3JeKTPO3alUTHBIE CPEACTBA MPEIHA3HAUYEHBI 111 BpDEMEHHOTO OTPaXKICHUs
TOKOBEAYIIMX YacTed, K KOTOPHIM BO3MOXKHO CIy4ailHO€ MPUKOCHOBEHWE WM NPUOIIDKEHUE Ha
OIIACHOE PACCTOSIHUE, a TaKXKe JJIS MPeAYNPEKACHHUS OIMOOYHBIX ONepaluii ¢ KOMMYTallHOHHBIMU
anmnapatamu. K HUM OTHOCSITCSI: BPEMEHHbBIE MEPEHOCHBIE OTPAXKICHUS — IIUTHI U OTPaXKICHUS-
KJIETKM, W30JIMPYIOLIME HAKIIAJKH, BPEMEHHBIE IEPEHOCHBIE 3a3€MJICHMS, 3HAKUM W IIJIAKaThbl
0€30IacHOCTH.

OKpaHUpYIOIIME AJIEKTPO3AIIMTHBIE CpEACTBA MMEIT 33Jady HCKIIYUTh BPEIHOE
BO3/ICHICTBUE HA pa0OTAIONINX IIEKTPUUECKUX TOJIEH MPOMBIIUICHHON 4acToThl. K HUM OTHOCATCS
WHJIUBUIyaJIbHbIE JKPAHUPYIOIIME KOMIUIEKTBI, IEPEHOCHBIE JKPAaHUPYIOIIHME YCTPOMCTBA H
SKPAHUPYIOIINE TKAHEBbIC U3IETHSI.

[IpenoxpaHuTenbHble CPEACTBA 3aIUMTHI MPEJHA3HAYEHBl JUISI MHIAUBHUIYAIBHOW 3aIUTHI
paboTaroniero OT BPEIHBIX BO3JCHCTBUI HEINEKTPHUECKUX (DAaKTOPOB — CBETOBBIX, TEILIOBBIX U
MEXaHUYECKHUX, a TaKkKe€ OT IPOJYKTOB TOpPEHHs M MaJeHHS C BbICOTB. K HUM OTHOCATCS:
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3alllUTHBIC OYKU M IIUTKHU; CHEIUAIbHBIE PYKAaBHUIIbI, U3TOTOBJICHHbBIE U3 TPYIHOBOCILUIAMEHIEMOM
TKaHM; 3alIUTHBIE KACKH, MPOTHUBOra3bl; MPEeIOXPAaHUTEIbHbIE MOHTEPCKUE T05Ca; CTPAXOBOUHBIE
KaHaTbl; MOHTEPCKHUE KOTTH.

Tema 8. 3amura oT Bo3A€iicTBHS 3JIEKTPOMATHUTHOIO MOJISI MPOMBIIJIEHHOH YaCTOThI
B JJIEKTPOYCTAHOBKAX CBEPXBBICOKOI0 HATIPSKECHUS.

B mpoumecce  oKcmiyatanMd  AJIEKTPOIHEPTETHYECKHMX  YCTAHOBOK —  OTKPBITHIX
pacnpenenurenbHbix ycrpoiictB (OPY) m Bozmymneix nunuil (BJI) anexktponepenaun cBepx- u
yIIbTpaBbicOKOTO HanpsbkeHui (330 kB u BbIIe) ObUIO OTMEUYEHO YXYAIICHUE COCTOSIHUSI 3I0POBbBSI
nepcoHana, OOCITY)KMBAIOIIET0 YyKa3aHHbIe YCTaHOBKU. CyOBEKTHMBHO 3TO BBIPAXajoCh B
YXYALIEHUU CaMOYYBCTBHS pabOTaIOIIUX, KOTOPBIE KAJIOBAJINCh HA MOBBIILIEHHYIO YTOMIISIEMOCTD,
BSJIOCTh, TOJIOBHEIE 0OJIH, TNIOXOM COH ¥ 00JIM B CEpIe | T.II.

CrneuunanbHble HaOMIOAEHHUS W HCCIENOBaHUS, NpoBeleHHble B Poccum u 3a pydexom
HNOATBEPAMIN OOOCHOBAaHHOCTh ATHX JKaJoO0 M YCTAaHOBWJIM, 4YTO (DAaKTOPOM, BIHUSIONIMM Ha
3I0pOBbE OOCITYKMBAIOILIETO TEepCOHaNia SBIAETCA DJIEKTPOMAarHUTHOE II0JIe, BO3HHKAIOLIEE B
IIPOCTPAHCTBE BOKPYT TOKOBEAYLINX YacTEH JEHCTBYIOIIUX 3JIEKTPOYCTaHOBOK.

B  oanektpoycraHoBkax — HampspkeHueM — MmeHbmie 330 kB Takke — BO3HHUKAIOT
AJIEKTPOMATHUTHBIE TIOJISl, HO MEHEe MWHTEHCUBHbIE W, KakK T[OKa3ajdl JUIMTENIbHBIA OMBIT
JKCILTyaTalliy TaKWX YCTAaHOBOK, HE OKAa3bIBAIOIIKE OTPULIATEIHHOTO BIUSHUS HA OMOJOTHYECKHE
OOBEKTHI.

HHTEeHCUBHOE 3JI€KTPOMAarHUTHOE MOJI€ MPOMBIIUIEHHOM YaCTOTHI BBI3BIBAET Y pabOTAIONINX
HapylieHHe (QYHKIIMOHATBHOTO COCTOSIHHSI IICHTPaJdbHOW HEPBHOM CHCTEMBI, a Takke
nepudepudeckoro KpoBocHaOxkeHms. [Ipu »TomM HaOMIOMAaeTCs TOBBIIMICHHAS YTOMIISIEMOCTD,
CHI)KCHHE TOYHOCTH pa0OuYuX [BIKEHHWH, W3MEHEHHWE KPOBSIHOTO JaBIEHUS U IIyJbCca,
BO3HHUKHOBEHHUE 00JIe B ceplilie, COMMPOBOXKAAIONINXCS cepAlleOneHneM U apuTMHEH, U T.1I.

D¢ ekt BO3ACHCTBUSA 3SIEKTPOMArHUTHOTO TMOJII Ha OHOJOTMYECKHH OOBEKT NPHUHSITO
OLICHUBATh KOJMYECTBOM JJIEKTPOMAarHUTHON SHEPruu, IMOIJIOMAEMO 3TUM OOBEKTOM MpH
HaXO0XJIECHUHU €r0 B IOJIE.

DJeKTPOMarHuTHOE TI0Jie MOXKHO paccMaTpuBaTh KaK COCTOSIIEe M3 JBYX IIOJICH:
ANEKTPUUYECKOTO U MAarHUTHOT0. MOYHO TaK)K€ CUUTATh, UTO B DJIEKTPOYCTAHOBKAX AJIEKTPHUUECKOE
MoJie BO3HMKACT NpPU HATWYMKM HANpsOKEHUS Ha TOKOBEAYIIMX YacTAX, a MarHUTHOE IIpU
MPOXO0KJICHUH TOKA 110 ATUM YaCTSM.

JlonmycTUMO Tak)Ke CUMTaTh, YTO MPH MaJIbIX YacTOTaX, B TOM YHCIIE MPH MPOMBIIUICHHOMN
4acTOTE 3JEKTPUYECKOE M MAarHUTHOE IOJII HE CBS3aHBl MEXIY COOOH M MOITOMY HX MOYKHO
paccMmaTpuBath pa3AeNbHO, KaK U OKa3bIBA€MOE UMU BIUSHUE HA OMOJIOTHYECKUE OOBEKTHI.

BreimonHeHHbIe 111 JEHCTBUTENBHBIX YCIOBHM pacyueThl IMOKa3allk, YTO B OO0 TOUKe
3JIEKTPOMArHUTHOTO TIOJI, BO3HHUKAIOUIETO B JJIEKTPOYCTAHOBKAX IPOMBILIUIEHHON 4YacTOTHI,
MOTJIOIICHHAs] TEJIOM YeNOBEKAa JHEpPrusi MarHUTHOro mnoJsisi mpuMepHo B 50 pa3 MeHblie
MOTJIOIICHHOW UM YHEPTUH 3JIeKTprUdecKoro moiis B pabounx 3oHax OPY u BJI nanpspkenuem 330
kB u Bbie He mpebimaer 50 — 60 A/M, B TO BpeMsi Kak BpeJHOE JIeHiCTBUE MarHUTHOTO IOJIs Ha
Ouosjoruueckre OOBEKTHI MPOSIBISIETCS MPHU HAMPSDKEHHOCTH BO MHOro pa3 Oosbiueil. Jlumpb B
OTIIENBHBIX CIyYasX, HAmpuMep, BOJHM3M PEaKTOPOB, HANPSDKEHHOCTh MAarHUTHOTO TOJTS MOXET
nocturatb 400 — 500 A/Mm, a npu paborax noj HanpstkeHueM Ha BJI 500 — 750 kB HanpspkeHHOCTH
MAarHUTHOTO TOJII HAa MOBEPXHOCTH MPOBOJA, KOTOPOTO KacaeTcs pabOTaroMMii MOXKET JOCTUTATh
ere OOJIBIINX 3HAYEHUH.

OtpunatenbHoe  JEHCTBME HAa  OpPraHM3M  4YEJIOBEKa  AJIEKTPOMArHUTHOTO  TOJIS
MPOMBIIIIEHHON 4acTOThl OOYCIIOBJIEHO AJIEKTPUYECKUM IIOJIEM, MAaTHUTHOE K€ TOJIE€ OKa3bIBaeT
HE3HAYUTENIbHOE OMOJIOTHYECKOe EHCTBHE U B TPAKTUYECKUX YCIOBUSIX UM MOKHO NMPEHEOPEUb.

DNEeKTpUUECKOe MOJIe 3IEKTPOYCTAHOBOK MPOMBIIIIEHHON YacTOThl MOKHO paccMaTpuBaTh
B KX/l JaHHBII MOMEHT KaK 3JIEKTPOCTaTHUYECKOE IMoJie, T.€. MPUMEHSATh K HEMY 3aKOHBI
3JIEKTPOCTATUKHU. DTO MOJIE€ CO3JAETCA MO KpallHEH Mepe MEXKIy IBYMS 3JEKTPOJaMH, KOTOPBIE
HECYT 3apsiibl pa3HbIX 3HAKOB U Ha KOTOPBIX HAUMHAIOTCSA U OKAHUYMBAIOTCS CUJIIOBBIC JTMHUU.
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MexaHu3M OHOJOTHUECKOTO ACWCTBUS 3JCKTPUUECKOTO IMOJSi HAa OPraHu3M YeJoBeKa
u3ydeH HegocraTouyHo. [Ipennonaraercs, 4ro HapyleHHE PEryysuu GU3NOIOTHYECKUX (DPYHKUINN
opranusmMa o0OycJIOBJICHO BO3ACHCTBUEM IO HA Pa3IMYHbIC OTAENbl HEPBHOM cucTteMbl. [1pu sToM
MOBBIIICHHE BO30YAMMOCTH IIEHTPAJIbHOW HEPBHOW CHUCTEMBbl IPOMCXOJUT  BCJEACTBUE
peduiekTopHOTO EHCTBUSA MOJIsA, U TOPMO3HOM 3(PPEKT — pe3ynbTaT NpsIMOTO BO3ACUCTBUS MOJS Ha
CTPYKTYpbl TOJOBHOTO M CHMHHOrO Mo3ra. CuuTaercsi, 4To Kopa TOJOBHOTO MO3ra, a Takke
IIPOMEKYTOUHBIA MO3T 0COOEHHO YyBCTBHUTEIBHBI K BO3JCHCTBUIO IIEKTPUYECKOTO TTOJI.

Tema 9. be3onacHoCTh NPU NO(PA3HOM PeMOHTE BO3AYIIHBIX JIMHUI dJIEKTPoOINepeaayn.

B mnameil crpane Hamien NpUMEHEHHE TaK HA3bIBAEMBI MO(MA3HBIA PEMOHT BO3IYIIHBIX
nuHui snekrponepenayu (BJI), T.e. peMOHT OTKIITOUeHHOH (pa3bl, B TO BpeMs Kak ABE Apyrue (as3sl
ocTaloTcsi B paboTe M 00ecneunBaloOT 3JeKTpocHaOkeHue mnorpedurenei. Ilpu sTom meroxe
PEMOHTa BBIMOJIHAIOTCS pa3inyHble BUIBI paboT kak Ha BJI, Tak u Ha MOACTAaHUUAX, B TOM UYHCIE
PEMOHT U 3aMEeHY OIIOp, IPOBOJIOB, BRIKIIIOYATENEH U APYroro 000OpyAOBaHUs, a TAKXKe PEBU3HIO U
npoQUIAKTHYECKUE HUCTIBITaHUsA. PabOThl BeAyT OOBIYHBIMH CIOCOOAMH, T.€. TaK e, KaK U TP
OTKJIIOYEHUH BceX (a3, HO JIHMIIb Ha OHOM (a3e.

[Ipu modazHOM peMOHTE MEpPCOHAJ, BBIMOJHSAIOMMK pPaOdOTHl Ha OTKIIOYEHHOW dase,
HAXOJUTCSI B YCJIOBUSIX HMOBBIIIEHHONW OMAaCHOCTHU MOPAXKEHHSI TOKOM IO CIEAYIOUIUM MPUYHHAM:
HaJIM4YUE Ha  OTKJIIOYEHHOM  IPOBOJAE  3HAUMUTEIBHOTO  TMOTEHIMala, O0O0YCIOBICHHOIO
AIIEKTPOCTATUYECKUM M 3JICKTPOMArHUTHBIM BIIMSHUEM OCTABILUXCA B paboTe MPOBOJIOB; OIU30CThH
MPOBOJIOB, HAaXOSIIMXCS MOJA pabouyuM HampsDKEHHEM; BO3HUKHOBEHHE SJIEKTPUYECKOM JyTH,
BBI3BIBAEMON EMKOCTHBIM TOKOM, IIpUM HAJOKEHHUM W CHSATHM BPEMEHHOTO 3a3eMJICHHS C
OTKJIFOUEHHOTO MPOBOJA U JIp.

VYkazaHHble 00CTOATENbCTBA 00YCIOBIMBAIOT 0COOEHHOCTH MO()a3HOTO pEMOHTA U TPEOYIOT
NPUHITHS CIIEUMAlbHBIX Mep, oOecneuyMBaroluX Oe30MacHble U BBICOKOMPOU3BOAUTEIbHBIC
yCII0BUS pabOThl PEMOHTHOTO MEpCcOoHAIA.

['maBHOIl M3 3THUX Mep SBISETCS CHUXKEHHE [0 O€30IacHOro uis dYellOBeKa 3HaYeHHS
NOTEHIMAaJa OTKJIFOYEHHOTO MPOBOJA JMHUHM HAa MECTE€ MPOM3BOJCTBA pabOT MmyTeM COOIIOACHUS
0COOBIX YCJIOBHH ero 3azemyieHus. Bmecte ¢ TeM Jo/bKHa OBITh O€30IIMOOYHO OIpeseneHa
NPOTSDKEHHOCTh y4yacTKa JIMHUHM, Ha KOTOM PEMOHTHOMY IepcoHally oOecriedeHa 0e30macHOCTb
INPUKOCHOBEHUSI K OTKJIIOUEHHOMY TMPOBOAY U3 YCJIOBHM  JOMYyCTUMOTO  HampsDKEHUs
NpUKOCHOBeHU. JIHia, BRIMOMHSIOMNE padOThl, 00s3aHbl COONIONATh ONpECICHHbIE 0e30MacHbIe
paccTosiHug A0 TPOBOJOB JIMHUM, HAXOJAIIMXCS MOJA HampsbkeHueM. HamokeHue u cHATHE
MEPEHOCHOTO 3a3eMJICHUSI C OTKIIIOYEHHOTO TPOBOJA JIOJKHBI OCYILECTBISTHCS C IMOMOILBIO
CHEIHMAIbHOTO AYTOTacsAIlero yCTpoucTBa — IITAHTU-TaCUTES.

Beimonnenue pabor npu mnodaszHom pemonte BJI nmomkHO mopydarbes CHEIHMATIBHO
OOy4YeHHBIM JIMIIaM TP TIOCTOSTHHOM HaJ3ope mnpousBoauTens pador. [lodasHeiii peMOHT
paspemiaercss TPOU3BOJUTH HAa OAHOLENMHBIX M JaByxumemHeix BJI 35 — 220 kB ¢ moObsiM
pacnosoxxeHueM npoBo1oB. [Ipu 3ToM ogHAKO JOJIKHBI OBITH TIOCTATOYHO OOJNBIIUMU PACCTOSIHUS
OT TIPOBOJIOB, HAXOMALIMXCS MOJ HANPSOHKEHHEM, J0 OCH CTOMKH JECPEBSHHON OMOpPHI WM Tena
CTOMKHA METATUYECKON U Kene300eTOHHOU omop. Tak, 3TH pacCTOSHUS TOJDKHBI OBITh HE MEHEE
1,5 M Ha nuausax HanpsbkeHueM a0 110 kB BkimtountensHo; 2 M Ha jguHusAx 150 kB u 2,5 m Ha
muausax 220 xB. IIpu HEOOXOIUMOCTH MOXXKHO MPUMEHUTh CHEMHBIE CIUIONIHBIC OTPAKICHUS W3
U30JIIIMOHHOTO MaTepHaia, MPensTCTBYIOIUE MPUOIMKEHHIO U PUKOCHOBEHUIO Pa0OTAIOIIEro K
MIPOBOY U U30JIATOPaM.

Tema 10. bBe3onacHocTs npu padorax nox HanpsixkeHuem Ha BJL.

B mepuon Benukoit OredecTBeHHON BOWHBI, Korja OecmepeOoiiHOe CHaOKeHue
AIIEKTPOIHEPTUEH MPOMBIIUICHHBIX NPEANPUATHIA TpUOOpeso o0co00 BaXHOE 3HAYECHUE, B
Coserckom Coro3e ObuT pa3paboTaH M HayaJl MPUMEHSATHCS METOJ] PEMOHTA BO3IYIIHBIX JIMHHUI
anekrponepenaun 35 u 110 kB 6e3 ux OoTKIIOUEHMS, T.€. IO HAMIPSHKCHHUEM.

Oco0eHHOCTH yKa3aHHOTO METO/Ia 3aKJII0YaeTCs B cleAyroueM: 1) TuHus syeKTpornepeaadn
OpU pEMOHTE oOcTaeTcs B pabore, Onaromapss uemy obecrieunBaercst OecriepeOOWHOCTD
AJIEKTPOCHAOKEHUsI TOTpeOuTeNei; 2) MepcoHas, BBITOJHSIONUNA PEMOHTHBIE PalbOTHI, Oymaydu
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HAQJIeKHO H30JIMPOBaH OT 3E€MJIM, MOXET O€30MacHO TpPUKacaTbCs HEM30JIMPOBAHHBIM
MHCTPYMEHTOM WJIM TOJILIMM pyKaMH K TIPOBOJAAM JIMHUM, HAXONAUIMMCS TMOjA pabouuM
HaIpPsSHKEHUEM.

B nocnenyromue rojipl 3TOT METOI HEMPEPBHIBHO COBEPIIEHCTBOBAJICA B LIEJSAX MOBBIIICHUS
IPOM3BOIUTENFHOCTH TpyAa M Oe3omacHOCTH paboThl. Bmecte ¢ Tem pacmupsiach U 00iacTb
MPUMEHEHHUS €T0 MPHU HaNpsHKEHUsAX MeHbIuX 35 kB u 6onpmmx 110 xkB.

B mnacrosimee BpeMsi pEeMOHT BO3AYLIHBIX JMHHUI 3JIEKTPONEpPEAAUU IOJ HANpsSIKEHUEM
MIPOU3BOJIUTCS TAKXKE B Psijie CTPaH OJIMIKHETO U TalbHET0 3apyOeKbs, IPUYEM 3TOT METO/ PEMOHTA
npumensierca Ha BJI mpaktudecku Bcex HanpsokeHU — ot 1 1o 750 kB BKIIIOUNTENBHO, @ MHOTAA U
OTKPBITBIX PaCHpPEACIIUTENbHBIX YCTPOUCTBAX.

Ilon wHanpsokenuem Ha BJI  BemomHsoTcs: 3aMeHa  JeEKTHBIX — HM30JSTOPOB
NOJJICPKUBAIOIINX THUPJISIHA, PEMOHT M 3aMe€Ha apMaTypbl, OCMOTpP NPOBOJA CO BCKPBITHEM
MOJBECHBIX 3aKMMOB YCTpaHEHHE [Je(eKTOB INpPOBOJa — YCTAaHOBKA UIYHTOB, OaHIaxed u
PEMOHTHBIX MY(T, PEMOHT AUCTAHLMOHHBIX PACTIOPOK, PEMOHT I'PO303aIUTHBIX TPOCOB, YCTAHOBKA
Ha MPOBO/IaX KOHTPOJIHO-U3MEPUTEIBHBIX IPUOOPOB U MOJIPOOHBIE UM PaOOTHI.

OmnsiT 5HEprocucteM Poccnn u 3apy0ekHBII OINBIT MOKa3bIBaIOT, 4To 70 90 % oObema pabot
10 PEMOHTY JIMHUI MOYHO BBIIIOJHSATH 0] HAIPSKEHUEM.

JloctonHcTBOM MeTona peMonTa BJI mox HanpspkeHUEM SBIISIETCSI, TO YTO OH 00ecreynBaeT
HapOJHOMY XO3SICTBY 3HAUMTENBbHYIO SKOHOMHUIO Onarojapss MCKIIOYEHHUIO HEIOOTITyCKa
3IEKTPOIHEPTHH MOTPEOUTENSM B CBSI3U C OTKIIOYEHHEM JIMHUM TIpU 00bIYHOM peMoHTe. [Ipu sTom
METOJIE PEMOHTA COXPAHSETCS HE TOJBKO HENPEPHIBHOCTb, HO U CYIIECTBYIOIIAs HAIEKHOCTH
NUTaHUs ToTpeduTenei siekTposHepruu. I[Ipm peMOoHTe HEOTKIIOYEHHBIX JIMHUN Tpelyercs
MEHbBIIIE PEMOHTHOIO IE€pcoHala, TaK Kak pabOThl Ha pa3lIWYHBIX YYacTKax JUHUM MOTYT
IIPOU3BOJUTHCS B Pa3HOE BPEMS, @ HE OJJHOBPEMEHHO, KaK [P PEMOHTAX C OTKJIFOYEHUEM JIMHUI.

B ocHoBy MeToma paboThl ¢ HEMOCPEACTBEHHBIM NMPUKOCHOBEHHEM 4YEJIOBEKa K MPOBOIY,
HaxoJsAmeMycsl oJl pabo4uuM HaIpsHKEHHEM, MOJIOKEH MPUHIUI H30JISLUN YeJIOBEKa OT 3€MJIM U
T€l, WMEIOIIMX HHOMW, uyeM mpoBoj noTeHuuan. [Ipum omnbiTax, NpPOBOAMBLIMXCA BO BpEMs
pa3paboTKu MeToAa, B KA4eCTBE H3OJIIIUU HCIOJb30BATKCH OOBIUHBIE (aphOpoBBIE OMOPHO-
mreipeBble n3ossaTopsl MIIJL — 35, mpenHa3HaueHHbIE [UIsl MOHTa)Xa KOJIOHOK pa3beAMHUTEIEH
OTKPBITBIX PaCHpeeIUTEIbHBIX YCTPONHCTB, HA KOTOPBIX pa3Memiancs denoBek. [Ipu 3ToM ObLIO
YCTAaHOBJIEHO, YTO YEJIOBEK MOXET KacaTbCsl HEU30JIMPOBAHHOIO IPOBOJA, HAXOMASIIErocs IOJ
HanpspkeHueM 10 500 B mepeMeHHOro Toka, HE HCHBIThIBas HENPUATHBIX ourymieHui. [lpu
nossilieHNH HanpspkeHus 1o 1000 B nmpukocHOBEHHE K IPOBOAY CONPOBOXKJIAIOCH HETPUATHBIM
omymieHruem, a npu HamnpsokeHun 1000 — 4000 B — Oose3HEHHBIM ONIYIIEHHUEM C SIBICHHEM
MOKAJIBIBAHUS B MECTE KaCaHMsI OT UCKPbI, BOSHUKAIOLIEH MEXAYy IPOBOJAOM U PYKOM.

C pocTtoM HampspKEeHUsT MOIIHOCTh MCKPBI YBEIMUYMBAIach, U OOJE3HEHHOCTh OIIYIIECHUS
ycunubanacsk. [Ipu Hanpsxenun 8-10 kB neiicTBue MCKpbl OKa3bIBaJIOCh HACTOJIBKO 3HAUUTENBHBIM,
YTO UCKJIKOYAJI0 BO3MOKHOCTh IPUKOCHOBEHUS K IIPOBOAY.

VYka3aHHbIE OLIYIIEHHUS] BOSHUKAJIM B MOMEHTBI IPUKOCHOBEHUS K MPOBOJY U OTPBIBA PYKH
OT HEro, a NpH HAJIOKEHUU PYKH Ha IPOBOJ, T.€. NMPU XOPOLIEM KOHTAKT€ MEXIYy HUMH, ITH
omymeHus ucuesan. OHaKo Npy JaJIbHENUIIEM MOBBIIIEHUH HANIPSHKEHUS B IEPUOJL HEU3MEHHOTO
KOHTaKTa ¢ IMPOBOJOM YEJIOBEK HAYMHAJ OLIYIIATh MPOXO0XKIECHHE depe3 Hero Toka. IloBeimieHne
HaNpsDKCHUST YCHIMBAJIO OOJE3HEHHOCTh 3TOTO OUIYIIEHUS M MOTJIO MPU HEKOTOPOM 3HAYCHUU
HaIPSKEHUS BBI3BIBATH MIOPAXKEHUE YETTOBEKA TOKOM.

OTH sBIEHUS OOBACHSIOTCS TEM, YTO Yepe3 UeOBEKa MPOXOAWIM TOK MPOBOJUMOCTH
€MKOCTHOM TOK M30JIMPYIOIIErO YCTPOMCTBA, a TAKKE EMKOCTHOM TOK YEJIOBEK — 3€MJIs, 3HAUCHUS
KOTOPBIX BO3PACTAIOT C POCTOM HAIPSKEHUS ITPOBOAA OTHOCUTENBHO 3€MIIH.

UToObl UCKIIOYUTH BO3JCHCTBUE Ha YEJOBEKa TOKOB cXxema Obljia M3MEHEHa CIeAYIOUINM
00pa3oM: MOBEPX M3OJMPYIOIIETO YCTPOWCTBA YKJIAIbIBAIM METAJUIMYECKHH JIUCT, HA KOTOPOM U
pacronarasicsi 4eJI0BeK, IOCJIE YEro 3TOT JUCT COSAUHSIN C MPOBOAOM JIMHUU. B pe3ynbprare Teno
YeJI0BEKAa UIYHTUPOBAJIOCH 3TUM IPOBOAHMKOM, T.€. TOK IPOBOAMMOCTH M €MKOCTHOM TOK
M30JIMPYIOIIETO YCTPOMCTBA MPOXOAWIIN YEPE3 LUIYHTUPYIOIIMI IPOBOJHUK, MUHYS Y€JIOBEKa. JTa
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cXeMa I0JIOKEHa B OCHOBY METO/a paboThl ¢ HEMOCPEIACTBEHHBIM MPUKOCHOBEHHEM YEIOBEKa K
IIPOBOJlY, HaXOIAUIEMYCS TOJ HANPSKEHWEM, XOTS M OHA MMEET HEAOCTAaTOK: €MKOCTHOM TOK
YEJIOBEK — 3€MJIS U B ATOM CIIy4ae IPOXOJIUT YEpe3 YEIOBEKa.

Tema 11. Opranuszauusi 6€30MaCHOM IKCILIyaTAMH 3JEKTPOYCTAHOBOK.

ONEeKTPOyCTaHOBKOM  HAa3bIBAETCA  COBOKYNHOCTh  MAallWH, AaniapaTroB, JUHUN U
BCIIOMOTaTeNbHOTO 000pYyAOBaHUS, MpEAHA3HAUYEHHBIX [Js MPOU3BOJCTBA, MpPeoOpa3oBaHus,
TpaHchopMaluy, Nepeaayd, paclpeieleHuss IMEKTPUUECKOW SHEPruM M INpeoOpa3oBaHUsA €€ B
JIpYroil BUJ 3HEpruu. Pa3znmuyaror 31eKTpOyCTaHOBKHM OTKPBITHIE U 3aKPBITHIE.

OTKpBITBIMM WJIM HApPYKHBIMHM 3JIEKTPOYCTAHOBKaMHM Ha3bIBAIOTCS AJIEKTPOYCTAHOBKHU, HE
3alUIICHHbIE 3JaHUEeM OT aTMOC(EpPHBIX BO3JECHCTBUN WM 3alllMIICHHbIE TOJHKO HaBECAMH,
CETYaThIMH OTPAXKIECHUSAMH U T.II.

3aKphITBIMA WM BHYTPEHHHMH 3JIEKTPOYCTAHOBKAMHU HA3BIBAKOTCS JJIEKTPOYCTAHOBKH,
pa3MelnIeHHbIC BHYTPH 3JaHHH, 3alIUIIAIOIINX UX OT aTMOC(EPHBIX BO3CHCTBHIA.

[lepconain, oO6CIyKUBAIOIIMI JIEKTPOYCTAHOBKH, B 3aBUCUMOCTH OT BO3JIO’KEHHBIX HA HETO
00s13aHHOCTEH U UCTIONHAEMON PaOOTHI AETUTCS HA CICAYIOIIUE TPYIIIBL:

1) AIMUHHUCTPATUBHO-TEXHUYECKHUI TIEPCOHAT,

2) OmnepaTuBHHI (IEXKYpPHBIN) TEPCOHAT,

3) PeMoHTHBII nepcoHan,

4) OmnepaTuBHO-PEMOHTHBIN NT€PCOHA,

5) HesnexTpoTexHUUYECKHI epCoHa.

Jluma, oGcmyXUBaroIue >JIEKTPOYCTAHOBKM, HE JOJDKHBI MMETh yBEUM MM OoJe3HeM,
MEIIAIOIIMX TPOU3BOJICTBEHHOM paldoTe, a TakXKe YCHJIMBAIOIIMX OMNACHOCTh BO3JEUCTBUS
AIIEKTPUYECKOTO TOKA HA OPTaHU3M.

Jlns  mepcoHana, HECYIIEro JEeXypCTBO B 3JIEKTPOYCTaHOBKAaX, MPHUHHMAOLIETO
HEIOCPEACTBEHHOE YYacTUE€ B ONEPaTHBHBIX IEPEKIIOYEHUSX, a TaKXKE BBIIOJIHSAIOIETO
PEMOHTHBIE, MOHTaXXHbIE, HaJaJ04YHble U Opyrue paboThl B JEHCTBYIOIIMX 3JEKTPOYCTaHOBKAX,
COCTOSIHUE 3/I0pPOBbsl YCTaHABJIMBAETCS MEIULIMHCKUM OCBUJETEIBLCTBOBAHUEM IIPU NpHUEME Ha
paboty, a 3ateM nepuoAnyuecku 1 pa3 B 2 roja; Ais Jull, paboTaroMIMUX C PTYTHBIMH BBITPIMUTENIAM
U TIpeo0pa30oBaTe MU, BBHITIOIHSIOMUX paO0Thl Ha BHICOTE UJIM CBSI3aHHBIE C ITOJEMOM Ha BBICOTY,
a TakkKe MO0 OOCIYyXHBaHHIO TOJBEMHBIX COOPY)KEHUH, TEepUOIUYECKUE MEIULUHCKNE
OCBUJICTEIILCTBOBAHMS  TPOM3BOIATCS  exeroaHo. llepeueHr Ooie3Hell U pacCTpOICTB,
MPEMSITCTBYIONINX JOMYCKYy K paboTam Mo OOCIYyXMBaHHUIO JEUCTBYIONIMX 3JIEKTPOYCTAaHOBOK,
YTBEPXKAECH OpraHaMu 37paBOOXPaHEHMSL.

Bce BHOBBL mpuHATBHIE Ha paboOTy JMIA A0 TMOJXYYEHHs Pa3pelIeHUs Ha IOCEIIeHHe UMHU
JAHHOTO MPEANPUATHS [IOJDKHBI INPOWTH BBOAHBIM HHCTPYKTaX, a 3aTeéM — JO0 IOJIY4YEHHUs
pa3pelleHus Ha ToceleHre MU padodero MecTa — NepPBUYHBIN HHCTPYKTaX.

Jluna w3 4ducna AEKYpPHOrO M ONEPaTMBHO-PEMOHTHOIO IEpCOHANA 1O HA3HAYEHMsI Ha
CaMOCTOSITENIbHYI0O pa00Ty 00s3aHbl KpPOME TOTO TPOWTH: HEOOXOAUMYID TEOPETHUECKYIO
HOJATrOTOBKY; 00yueHue Ha pabouem Mecte, npoBepky 3HaHuii [1Th u I1TD, mpon3BoACTBEHHBIX U
JOJIKHOCTHBIX MHCTPYKLUN B 00beMe, 0053aTeIbHOM JJIsl JaHHOW JTOJKHOCTH; 1yOJIUpOBaHue, T.€.
UCTIOJIHEHUE OO0S3aHHOCTEH JEXKYPHOTO MO MecTy paboThl. OCTaabHOW BHOBH IPHUHSATHINA
IIPOU3BOJCTBEHHBIN IEPCOHAN, BKJIKOYAs PEMOHTHBIM, a TaKKe PYKOBOISAUIME W HH)KEHEPHO-
TEXHUYECKHE PAOOTHHUKH JOMYCKAIOTCS K CaMOCTOSTEIbHON paboTe Mocie MEepBUYHON MPOBEPKH
sHaHuii [ITh, [ITO u npon3BoACTBEHHBIX JOJKHOCTHBIX MHCTPYKITUH.

[Tposepka 3nanmii [1TO, I1TH u npon3BoACTBEHHBIX HHCTPYKIMNA MOXKET OBITh TIEPBUYHOM,
MEePUONYECKON U BHEOUEPETHOM.

[lepBuyHON mNpOBEpKE 3HAHUN TMOABEPTalOTCS MPHHATbIE Ha paldoTy JHLa, TIocie
MIPOU3BOJICTBEHHOTO0 00Yy4YeHHsI Mepes] TOMYyCKOM HX Ha CaMOCTOATEIbHYI0 padoTy, a Takke JHIia,
IepeBOIMMbIE HAa JPYrylo paboTy Ha TOM e UPEANpUSATHH JTUOO0 MpHU Iepexojie Ha APYyroe
NPEANPUITHE U ITPU MOBBILICHUH pa3psa.

[lepuonuueckas (ouepeqHasl) NMPOBEpPKAa 3HAHUM pPabOYMX W HHIKEHEPHO-TEXHUYECKOTO
ONEpaTUBHOTO U PEMOHTHOTO IE€pPCOHANa SHEProNpeAnpUATU, NPOU3BOACTBEHHBIX CIIYXKO
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pallOHHBIX PHEPreTHUYECKUX YIPABIECHUH, ONEPATUBHBIX JMCIETYCPCKUX YIPABICHUN, pabounx U
MHXEHEPHO-TEXHUYECKOTO MEepPCOHAaa PEMOHTHBIX M HaJaJ0YHbIX MPEANPHUATHI W OpraHu3alui,
HEIOCPECTBEHHO CBSI3aHHBIX C PEMOHTOM, MCIBITAHUEM M HaJaJKOW HHEPreTHYECKOIo
000py/I0BaHuUs MEKTPOCTAHIIMNA U CeTel, a TakkKe JPYTUX MHKEHEPHO-TEXHUUYECKHUX PaOOTHHKOB,
MPUBJIEKAEMBIX K MEPEKIIOYCHHUSIM B JIEKTPUUECKUX YCTAaHOBKAX, JIOJKHA MPOU3BOJIUTHCS HE PEXKE
1 pa3za B roa.

OcTanbHble HWHKEHEPHO-TEXHUYECKHE, a TakKe PYKOBOIAIIUME pPaOOTHHUKH  BCEX
NPEANPUATHI U nojpasaesieHuid POY, peMOHTHBIX M HAJAIOYHBIX MPEINPUITUH U OpraHU3alUni
IPOXOJAT nepuoanyeckyro nposepky 3Hanuii [1TO IITh 1 pa3 B Tpu roaa.

BreouepenHoli mpoBepke 3HAHWI TOJBEPralOTCs JIMIA, HapymuBInue TpedoBanwms, [1TD,
IITDH 1 npon3BOACTBEHHBIX UHCTPYKLIUA.

CymecTByeT mHATh TPyHN IO 3JIEKTPOOE30MACHOCTH, KOTOPbIE MPHCBAUBAIOTCS JIHIAM,
00CITYKUBAIOIINM JJICKTPOYCTAHOBKH, B 3aBUCHMOCTH OT IPOHM3BOJCTBEHHON KBaTU(UKAIINH,
CTa)ka pabOThI B 3JIEKTPOYCTAHOBKAX U 3HAHMS MPaBHJI TEXHUKHU OE30MACHOCTU MPU IKCIUTyaTalluu
AIIEKTPOYCTAaHOBOK.

I'pynna I npucBauBaercs nuiam, He UMEIOIUM CTa)ka pabOThI B 00CITYKUBAEMBIX UMH JIHOO
NOJOOHBIX MM 3JIEKTPOYCTAaHOBKAaX, B TOM YHCJIE HEIIEKTPOTEXHUYECKOMY IE€PCOHATY,
MIPUBJIEKAEMOMY K pabOTe B 3JEKTPOYCTAaHOBKAaX (CTPOUTEIbHBIE paboune, yOOPIIUKH, BOIUTEITH
ABTOMOOMIICH, MAIIMHUCTBI TPY30MObEMHBIX MAITUH ¥ MEXaHU3MOB H JIp.).

I'pynna Il nmpucBamBaeTcs aunaMm, UMEIOUIMM CTaX pabOThl B OOCITYXHBAaEMBIX UMHU JINOO
NOJOOHBIX UM 3JIEKTPOYCTAaHOBKAX HE MeHee 1 Mec., 3a MCKIIOUEHUEM JIUI U3 aJIMUHUCTPATUBHO-
TEXHUYECKOT0, ONEpPaTUBHO-PEMOHTHOTO M PEMOHTHOTO MEpCOHajia C CIEUUaIbHBIM CPEIHUM U
BBICIIIUM TEXHHYECKHM O00pa30BaHHEM, a Takke okoHYuBIIMX [ITY, mprucBoeHNEe KOTOPBIM TPYIIIBI
IT mpousBoaUTCS HE3aBHUCUMO OT cTaxka paboT. HesnmekTpoTeXHHUEeCKUi epCoHall JOJDKEH UMETh
CTaX paboOTHI HE MeHee 2 Mec.

I'pynma III npucBamBaercst nuiam, UMEIOIMUM CTaX paboTel B rpymme II: 2 mec. mis
aMMHHMCTPATUBHO-TEXHUYECKOT0,  JIEKYPHOI'O,  ONEPAaTUBHO-PEMOHTHOTO U  PEMOHTHOIO
nepcoHana; 3 Mec. A MPAKTUKAaHTOB MHCTUTYTOB M TEXHUKYMOB; 6 Mec. JUIsl MPAKTUKAHTOB
npodyunnuml. HeanekTpoTexHu4eckuii mepcoHall JOKEH UMETh CTaX paboThl B 0OCITYKHBAaEMbIX
UM 00 MTOA0OHBIX JIEKTPOYCTAaHOBKAX HE MeHe 12 Mec.

I'pynner IV u V npucBamBaroTCcs JIMIIB JMOAM W3 aIMUHUCTPATUBHO-TEXHHUUYECKOTO,
JEKYPHOTO, ONEPaTUBHO-PEMOHTHOIO U PEMOHTHOTO nepcoHana. [Ipu 3ToM OHM JOJIKHBI UMEThH
CTak pabOTHI B MPEABIAYIICH TPy HE MEHEe: JIHUIla, He UMEIOIIUe CpeHero o0pa3oBaHus — 6 u
24 mec.nns npucBoeHust Tpynn [V u V cooTBETCTBEHHO; JUIA CO CPEeAHUM oOpa3oBaHueM — 3 1 12
MeC.; JIMla CO CIEUHUaTbHBIM CPEIHUM U BBICIIMM TEXHMUYECKHM OOpa3oBaHUEM, a TaKke
okoHuuBLme IITY — 3 u 6 mec.

JIeXypCcTBO B 3JIEKTPOYCTAHOBKAX MPOU3BOIAMUTCSA MO TpaduKy, KOTOPHI COCTaBIseTCS B
COOTBETCTBUU C 3aKOHOJIATEILCTBOM O TPYJIE U YTBEPKAAETCS JOHKHOCTHBIM JUIIOM. JleXypcTBO B
TEYEHHUH ABYX CMEH MOAPsA He paspemaercs. JlexxypcTBO MOTYT BBIIIOJIHATH OJUH WM HECKOJIBKO
4yeJIoBeK. B mocnenHemM ciryyae Ha3HadaeTcsl CTaplIui JeKYpPHBIA B CMEHE.

B nanektpoycranoBkax Beimie 1000 B nmma w3 ducna JeKypHOTO WM ONEPAaTUBHO-
PEMOHTHOTO NEpCcOoHaNIa, EAUHOIMYHO OOCITYKUBAIOIINE 3JIEKTPOYCTAaHOBKHU, U CTapUIMe 10 CMEHE
JOJKHBI UMeTh rpynny [V, ocransnsie — rpynmy 11

B snektpoycranoBkax go 1000 B nuna u3 yncna aeKypHOTO WM ONEPAaTUBHO-PEMOHTHOIO
NepCcoHaa, eIMHUYHO 00CTY)KUBAIOIIUE FIEKTPOYCTAHOBKY, JOJDKHBI UIMETh Tpynny He Huxe II1.

Crapmmii WM OJWHOYHBIN NEKYPHBIH BO BpPEMsI CBOETO AEKYPCTBA SIBJISIETCA JIUIIOM,
OTBETCTBEHHBIM 3a MPaBUIHLHOE OOCITY)KMBaHHE, a TaKKe 32 O€30MacHyI0 U 0e3aBapuitHyto paboTy
BCETO AJICKTPOOOOPYAOBaHUS HA MOpYYeHHOM eMy ydacTke. OH 00s3aH oOecreunTh Oe30macHbIe
ycIoBUsL pabOThl MOAYMHEHHBIX €My JUI[ U CIEAUTH 3a COONIOACHHEM WMHU TPABUI TEXHUKH
0€30MacHOCTH.

HazHaueHne ocMOTpPOB — CBOEBPEMEHHOE BBISIBIEHHE HEIOCTATKOB U HEHOPMAJIbHOCTEH B
pabote 000OpyIOBaHUS, BBISBICHHE HEHUCIIPABHOCTEH OOOPYIOBAHMS W COOPYKEHHUMH, B TOM YHCIIC
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CTPOUTENLHON YacTH, MPOBEPKA HAJIMYUS U UCIPABHOCTU BCIIOMOTATENIbHBIX YCTPONCTB U JPYTUX
CPEICTB 3alIUThl, MPOTUBOIOKAPHBIX CPEACTB U T.II.

OcMOTpBl MOTYT MPOU3BOAUTHCA KaK €IMHOJIMYHO, TaKk M rpynmnoi juu. B mocimemnem
ClIy4ae BBLACNSAETCS CTapUINI WU PyKOBOJIUTENb FPYIIIIHL.

OOBeM OCMOTPOB, T.e. MEPEUYCHb YCTPOWCTB M OOOPYAOBAaHUS, MOUICKALIMX OCMOTPY,
MOPSAIOK U CPOKM HMX TMPOBEACHUS PETYIUPYIOTCS MECTHOW HMHCTPYKIMEH € Y4YeTOoM BHJIOB
000py/IOBaHUs, COCTOSHUSI €r0 YCIOBUH OKCIUTyaTallMH, CPEAbl, B KOTOPOW MpOTEeKaeT padora
YCTaHOBKH, U TIP.

OOHOBpPEMEHHO JOJDKHBI OCMAaTpUBATbCS TaKXKE BCIOMOTaTElIbHBIE 3JEMEHTH U
MPUCTIOCOOJICHUSI, B TOM 4YHCIe oOOecrmedyrBarpIme Oe30macHble YCIOBUS  JKCILTyaTaluu
DIIEKTPOYCTAHOBKU. Tak, mpH OCMOTpax HEOOXOAMMO NPOBEPHTH: HaJIWUME 3aKPEIUICHHBIX 32
JAHHOW YCTaHOBKOMW 3aIIUTHBIX U MPOTUBOIOXKAPHBIX CPEJICTB, HATMYUE alITEYKH U MEIUKaMEHTOB
B HEW; HaMWuuMe Ha JABEpSAX, KaMmepax U JPYIHMX MeECTax IOCTOSHHO YKPEIUICHHBIX 3HAKOB H
IIaKaTOB 0€30MaCHOCTH, HAJIMUCEH; HETOCTHOCTh 3a3eMJISIOUINX MPOBOJIOB U IIWH; UCIPaBHOCTH
JIBEPEU U 3aMKOB H T.JI.

OcMOTp 3J7EKTPOYCTAHOBOK 3JIEKTPOCTAHUUN M MOACTAHLIUN MOXET BBIIMOJIHATH OJHO JIUIO
¢ rpymnmoii Il u3 yrcna nexxypHOro, onepaTuBHO-PEMOHTHOI'O MEPCOHANA JIUO0 U0 ¢ Tpynmnoi V
U3 4Wciaa aJAMHUHHCTPATHUBHO-TEXHUYECKOTo mepcoHana. OcCTaibHOMY 3JIEKTPOTEXHUYECKOMY
MEPCOHAITY OCMOTP Pa3pelIaeTCs BHITOIHATE MO HaJ30POM OJJHOTO U3 MEPEUHCIICHHBIX JIUII.

[lepexmtoueHnuss B DSJIEKTPOYCTAHOBKAX MPOU3BOAATCS B CIEAYIOIIUX CIy4dasx: IpH
W3MEHEHUU CXEMbl SJIEKTPUUYECKHX COCIMHEHUM B IEJSIX CO3JaHUsl OIPEACICHHOrO0 pexXuma
paboThl 3JEKTPOYCTAHOBKHU; IPH IOATOTOBKE pabodero Mecra i IMPOM3BOJACTBA padoOT B
JNEUCTBYIOLIEH BJIEKTPOYCTAHOBKE — PEMOHTHBIX, MOHTaXHbIX, HaJaJOYHbIX U T.I.; MpHU
JUKBUJIAIIUU aBapuid, TOXKApOB U MPU UHBIX MOJOOHBIX CIIydasx B 3JIEKTPOYCTAHOBKE.

Pacniopsixkenue Ha NPOM3BOJCTBO IMEPEKIIOYEHUN BBIIACT BBIMIECTOSAIIUN OINEPATUBHBIN
NEepCoHaN, B YIpPaBICHUH KOTOPOTO HAXOIUTCS JaHHas SJIEKTPOyCTaHOBKa. B pacmopsukeHun
JIOJDKHA YKa3bIBaThCS TMOCIEAOBATEIbHOCTD OINEpaldid B CXEME 3JIEKTPOYCTAaHOBKH, a TaKKe B
HEMX pesieiHoN 3amuThl 1 aBToMaTuKu (P3A) ¢ HE0OX0IMMOI CTENEHBIO IeTaTU3aIlHH.

B ciydasix, He TepIsIIMX OTIAraTenbCTBa, JAOMYCKACTCS BHITIOJHEHHUE MEPEKIoueHuld 6e3
pachopsKeHHsI U pa3pelIeHHs] BBIIECTOSIIEr0 ONepaTUBHOIO MEPCOHANa, HO C MOCJIETYIONUM €ro
YBEIOMIIEHUEM.

[Topsimok BeIMOJIHEHUS MEPEKITIOUEHH B A1eKTpoycTaHoBKax Boie 1000 B cienyrommii:

A) nuio, mony4yuBIIee 3aJaHWE HA MEPEKII0YCHHE, 00s3aHO MOBTOPUTH €r0, 3amucaTh B
OTepaTUBHBIN KYpHAJl U YCTAHOBUTH 110 ONEPATUBHON, MHEMOHHYECKON CXEME UM CXEMe-MaKeTy
MOPSIOK TPECTOSIINX OTepaIuii, BKIOYas onepanuu B nemnsx P3A, u cocraButs, eciiu Tpedyercs,
OJIaHK TIEPEKITIOUCHUH.

b) npu BIMOTHEHWH MEPEKIIOYEHUN ABYMS JULAMHU JIMIO, MOJTYYUBIIEE PaCHOpSKEHUE,
00513aHO Pa3bACHUTH MO CXEME COEIMHEHUN BTOPOMY JIMILY, YYaCTBYIOLUIEMY B IMEPEKIIOYCHUH,
MOPSIIOK OIepaluu;

B) mpu BO3HMKHOBEHHH COMHEHHMIl B MPaBUJIBHOCTH BBIMOJHEHHS MEPEKIIOYEHUN uX
CJIeTyeT MPEKPATHTh U MIOBTOPHO MPOBEPUTH TPEOYEMYIO MOCIEI0BATEILHOCTD OMIEPAIIHiA 10 CXeMe
COCIUHCHMI,

I') mocie BBITIOIHEHUS 3a/1aHUs HA MTEPEKITI0YCHUE 00 3TOM J0JDKHA OBITH C/IeTlaHa 3aMuch B
OTIepaTUBHOM XypHaJIe.
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3. CAMOCTOATEJIBHAA PABOTA CTY/IEHTOB

3.1 MeToanuyeckue yKa3aHus 10 NMPOBEJIEHUI0 CAMOCTOATEIbHO padoThl CTYI€HTOB

CaMocTrosiTenbHasi paboTa CTYJEHTOB BKJIIOYACT HM3y4EHHUE JIEKIIMOHHOTO Marepualia u
JOTIOTHUTEILHON JTUTEPATyphl 1O JUCIUILIMHE MIPU MOATOTOBKE K 3aHATHIM, paboTy B OMOIMOTEKEe
U caady 3ayeta. KoHTpoib cTeneHu YCBOEHHUSI MaTepuasa OCYIIECTBIISIETCS C MOMOIIBI0 BOIIPOCOB
JUJIs cCaMOIIPOBEpKH. Takke Ha KaKIIOW JIEKIMU NpeaycMoTpeH 10 MHUHYTHBIN ONpOC CTYIEHTOB MO
paHee (M caMOCTOATENbHO) U3YYEHHOMY MaTepHuaty.

Tema Nel. /leiicTBHE JIEKTPUYECKOT0 TOKA HA OPraHN3M 4YeJIOBeKa.

Buabl nopaxxeHu 3IEKTPUUECKUM TOKOM. DJIEKTPUUECKOE COMPOTUBIIEHUE TEa YEIOBEKa.
BnusHMe 3HaYeHUs TOKa HAa UCXOJ TOPAXKEHUS.

Bormnpocs 1151 camonpoBepku:

1. Kakwue cymecTByIOT BUIbI JJIEKTPOTPaBM?

2. KaxoBa onacHOCTb 3J€KTPOTPaBM?

3. Kak uzmepsiercs 31eKTpUIeCKOe CONPOTUBIICHHE Tejla YeloBeKa?

4. Kak BnusieT BeIMYMHA U YaCTOTA TOKA HA UCXO]] OpaxeHus?

Tema Ne2. [lepBasi moMoub NOCTPAAABIINM OT JIEKTPUYECKOT0 TOKA.

OcBoOOXk/IeHNE YeoBeKa OT JeHCTBUS ICKTPUUIECKOro ToKa. Mephl epBoil 1oBpaueOHOM
MEIUIMHCKON mnomomu. HMckyccTBeHHOE abixaHue. Maccax cepama. OMKoduUecKas
neduOpUnsAIus cepama.

1. Mepsl iepBoit 10BpaueOHOM TOMOIIIH.

2. TlopsiaoK BBIMOJHEHUS UCKYCCTBEHHOTO bIXaHUs U HEMPSIMOTO Macca)xa cep/ia.

3. KakuMm 06pa3oM MOXHO OCBOOOJIUTH YEIOBEKA OT BO3ACHCTBHUS IIECKTPUIECKOTO TOKA?

4. Yro takoe nepubpmistnus cepaua.

Tema Ne3. SIBjieHUs IPU CTEKAHUH TOKA B 3eMJIIO.

Pacnipenenenne mnoreHuuana Ha TOBEPXHOCTU 3eMid. CONPOTUBICHUE 3a3€MIIUTENS
pactekanuio Toka. CONMpOTUBIICHUE 3a3€MIIMTENEH PACTEKAHUIO TOKA U MHOTOCIOMHBIX TPYHTax.
CrekaHue TOKa B 3€MJII0 4Yepe3 TPYIIOBON 3a3zeMiuTenb. HamnpspkeHne NpUKOCHOBEHHUS TP
rpyIIIOBOM 3a3emiumTene. Hanpsbkenne mara. DIeKTpHUeCcKOe COPOTUBIICHUE 3EMITH.

1. B yeM nmpeumyIiiecTBO rpynIoBOro 3a3eMIUTENS Mepe]] OAUHOYHBIM?

2. Kak pacnpenensiercss NOTEHIMaI IO IOBEPXHOCTH 3€MJIM, IIPU pa3HbIX THUMAX

3a3eMITUTENs?

3. Urto Takoe maroBoe HampsKEHHE, KOT1a OHO BO3HUKAET, KAKOBA OMACHOCTh?

4. Kak BiusieT MHOTOCJIOMHOCTB TPYHTA HAa paCTEKaHUE TOKA B 3EMJIE.

Tema Ne4. AHAJIN3 ONACHOCTH MOPAKEHUS TOKOM.

[TopaxeHus: TOKOM B pPa3IMYHBIX SIEKTPHUECKHUX CETSIX, B OMHO(A3HBIX M Tpex(dazHbIX
CEeTSAX, B HOPMAJIbHBIX U aBApUUHBIX peKUMax. BEIOOP CXeMBI CETH U peKUMa HEUTpaIu.

1. Kakue pexuMbl HEUTpalli CYyLIECTBYIOT, B KAKUX CETAX MPUMEHSIOTCS?

2. BrnusHuWe HEWTpaau B aBapUHHBIX PEKUMAaX.

3. Ilytu npoTekaHus TOKa yepe3 YeI0BEUeCKOe TEO.

Tema NeS. 3ammTHOE 323eMJIeHUE.

Hasnauenue, npuHIUN IEHCTBUS U 00JacTh MPUMEHEHHS 3aIUTHOTO 3a3eMJICHHS. THIIBI
3a3eMIISIIOIIMX ~ YCTPOMCTB. BpIMosiHEHWE  3a3eMIISIONIMX  YCTPOMCTB. Pacuer  3amuTHOrO
3a3emiieHHs. BpiOop Tuma 3azemnutens. 3anynenue. [IpuHmmn aedictBus 3anynenus. HazHauenue
OTJIEJIbHBIX 3JIEMEHTOB CXEMBI 3aHyJIeHHs. Pacuer 3aHyneHusl.

1. Jlns gero HeoOXOIUMO 3a3E€MIICHUE DIIEKTPOYCTAaHOBOK?

2. IlpuHuun neicTBUS 3alIUTHOTO 3a3€MJICHUS.

3. IlpuHuun nencTBUs 3aHYJIECHUS.

4. Kakue cymecTBYIOT TUIIbI 3a3€MJICHUS, T/1€ OHU MPUMEHSIOTCS?

Tema Ne6. 3amMTHOE OTKIIOYEHHE.
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HasnaueHue, OCHOBHBIE 3JIEMEHTBI, OCHOBHBIC TpeOoBaHUs, 00nacTh npumeHenus Y30.
Tunsr Y30. YcTpoiicTBa, pearupyromye Ha MOTEHIMal Kopnyca. Y CTpOHCTBa, pearupyromue Ha
TOK HYJIEBOM IIOCIENOBATEIbHOCTH. Y CTPOMCTBA, PEArHpyrOLIUE HA TOK 3aMBbIKAHUA Ha 3EMIIIO.
VYcrpolicTBa, peardpyromue Ha HanpsKEHHE HYJIEBOM IOCIEAOBAaTEIbHOCTH. Y CTPOMCTBA,
pearupyroiire Ha ONepaTUBHBIN TOK.

1. Hasnauenue Y3O0.

2. Tuner Y30.

3. Oo6mactp npumenenus Y30.

4. OcHoBHbIe 31eMeHTsl Y 30.

Tema Ne7. DiekTporexHHYecKHe 3allUTHbIE CPeACTBA W MPeAOXPaHHUTEIbHbIE
NpucnocodIeHus.

Knaccudukanus 3amuTHbIX cpencTB. HaznaueHune, KOHCTPYKIUS U MpaBUiIa MPUMEHEHUS
3alIUTHBIX CPEJICTB.

1. Knaccudukanust 3alUTHBIX CPEICTB.

UTO Takoe OCHOBHBIE 3JIEKTPUUYECKHUE CPECTBA 3AIIUTHI U UTO TAKOE JAOMOJIHUTEIIbHbIE?
OCHOBHBIE U IOTIOJHUTENIbHBIE CPENICTBA 3AIIMUTHI B 3JIEKTpoycTaHoBKax 10 1000 B.
OCHOBHBIE U JIONIOJIHUTEIBHBIE CPEJICTBA 3aLIUTHI B 3JIeKTpoycTaHoBKax Bbiie 1000 B.
UTO OTHOCHUTCS K MPEAOXPAHUTENBHBIM IMPUCITOCOOICHUIM?

TeMa Ne§. 3ammrTa OT BO3JCHCTBHUSI JJIEKTPOMATHMTHOIO MOJS HNPOMBINLICHHON
YaCTOTHI B JJIEKTPOYCTAHOBKAX CBEPXBBICOKOI0 HANPSIKEHUSI.

buosnornueckoe AeHCTBUE 3IIEKTPOMArHUTHOrO IMOJsA. HanpsyKeHHOCTh 3JIEKTPHUYECKOIO
noJjst. [ urueHnyeckue HopMaTUBbL. DKPAHUPYIOMIUK KOCTIOM. DKPAaHUPYIOIIUE YCTPOUCTBA.

1. Kak Bo3aeicTByeT »JEKTpOMarHUTHOE TIoJie Ha uyenoBeka? B wyem 3akmiouaercs

OAaCHOCTH DTOr'0 BO3AEHCTBUA?

2. Yro Takoe HaNpsKEHHOCTh AIEKTPUUYECKOTO MoJIs?

3. Kakwue 3amutHbie ycTpoiicTBa Bl 3HaeTe? Kak oHu pabotarot?

Tema Ne9. bezonacHocts npu nogaszuom pemonte BJIIII.

Ocobennoctr Mo(}a3HOTO PEMOHTA. DJIEKTPOMArHUTHOE BIUsHUE. Mephl 0€30MMacHOCTH MPH
pabotax nox HanpsbkeHueMm Ha BJL.

1. KaxoBsl ocobernHocTr nodasznoro pemonta BJIDIT?
2. Kakwne Mepsl 6e30macHOCTH HE0OX0IMMO coOo1aTh pu pemoHTe BIIDI?
3. Kakwue 3amuTHbIe CpecTBa MPUMEHSIOTCS TTpu odaznoM pemonte BJIDIT?

Tema Nel0. Be3onacHocTs npu padorax noja Hanpsi:xkeHueMm Ha BJIL.

Oco0OeHHOCTH, JTOCTOMHCTBA, HENOCTaTKU TMpu paborax monx HampsbkeHueM Ha BJL
[IpuHLMT, TOJOXKEHHBIH B OCHOBY MeToJa padoT oA HanpsbkeHueM. [IpucrnocobiieHus u nmopsaok
BBITMOJIHEHUS paOoT MO/ HANpsHKEHNUEM. AHaIN3 OMTaCHOCTH MPH paboTe MO HANPSKEHUEM.

1. KaxoBa ornacHOCTh pabOTHI MO HAIPSHKEHHEM?

2. Kakue npucnocoOaeHuss TPUMEHSIOTCS 111 paObOThI 1O HANPsHKEHUEM ?

3. Kakue gocrounHcTBa 3T0T0 METOAA?

Tema Nell. Opranuzanus 6€30MaCHOM IKCIIYATAIMHA JIEKTPOYCTAHOBOK.

[lepconan, oOCTYXHUBAIOIMIUNA DICKTPOYCTAHOBKUA. MEIWIIMHCKOE OCBUACTEIHLCTBOBAHUE
nepconana. OOydeHue mnepcoHana. [IpoBepka 3HAHMI TEPCOHAIOM TIPABUI WU HHCTPYKIIHM.
KBanmudukanmonnele  Tpymmel MO  3JEKTPOOE30MacHOCTH  MEpPCOHala,  OOCIYKHBAIOIIETO
anekTpoycraHoBKU. Kitaccupukanuss mnoMmemeHUl MO  CTEMEHH ONAaCHOCTH  MOPaKeHUS
ANEKTPUUYECKUM TOKOM. JlexkypcTBa B 3J€KTpoycTaHOBKax. OCMOTpBI  3JEKTPOYCTAHOBOK.
OnepatuBHble mnepekmodeHus. Kareropum pabor. VYcioBus mnpow3BoicTBa pabot. Jluia,
OTBETCTBEHHBIE 3a 0€30MacHOCTH IMPOU3BOJCTBA paboT. Bbmaua HapsoOB W pacHoOpsKCHHA Ha
POU3BOJACTBO paboT. OTKIIOUeHHE TOKOBEAYIIMX ydacTeil. BriBenmBaHue NepeHOCHBIX MMIaKaTOB
0€30MacHOCTH U OrpaxkaeHue Mecta padboT. [IpoBepka OTCYTCTBHSI HANPSHKCHHSI HA OTKIIOYCHHBIX
TOKOBEIyIMX 4YacTax. HamokeHne BpeMeHHBIX 3a3eMieHuid. [lomyck Opuramel k padore. Hamzop
BO Bpemst paboTsl. [lepepsIB B paboTe 1 OKOHYaHUE padoT.

1. Kaxk nmpousBoauTcst oOydeHue nepcoHaina, paboTaroIIero B JIEKTPOyCcTaHOBKax ?

TIENEVRN
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9.

10.

Kakue kBanu@ukaoHHbIe TPYIIIbI 110 3JEKTPOOE30MacHOCTH BbI 3HaeTe?

Kak nmpousBoasTCs onepaTuBHbBIE TEPEKITIOYECHUS?

Kto oTBeuaer 3a 6e301macHOCTh MPOU3BOACTBA PabOT?

Kak BbI1aeTcs Haps WM pacropsKeHHe Ha MPOU3BOACTBO paboT?

Kak npoBepuTh OTCYTCTBHE HAPSHKECHHUS HA OTKITIOUEHHBIX TOKOBEIYIINX YaCTAX?
JI1d 4ero HakIaapIBa€TC BPEMEHHOE 3a3eMIIeHUE?

Kto ocymectsisier Ha30p BO Bpemsi paboThI?

Kax mpoucxoaut monyck opuraasl kK pabore?

[lepepsIB 11 OKOHUAHHE PadOT.

2.2 I'padpuk caMocTOSATEILHOM Yy4eOHOH PA0OThI CTYIEHTOB

I'paduk camocToATeNnbHOM pabOThl CTYJSHTOB MO JUCIHIUIMHE C YKa3aHUEM ee
cojepxkaHus, o0bemMa B 4acax, CpoKoB u (OpM KOHTPOJIA Moka3zaH B myHKTe 1.2. B mynkTe 3.1
Oonee MOAPOOHO pacUCcCaHO COMIEPIKAHNE CAMOCTOSTEILHON paOOThI CTYICHTOB.

2.3 Metoauyeckue YKa3aHUs M0 BbIMOJHEHUIO TOMAIIHUX 321aHU I

Lenpro BBIMOMHEHUS JOMAIITHETO 3aaHusl SIBIISIETCSI CAMOCTOSITEIbHOE U3yUEeHHUE MaTepHalia
IpU TMOATOTOBKE K clefaymoomeMy 3aHATHI0. OCHOBHBIM pabOTON JoMa SIBISIETCS HU3Yy4EHHE

JIUTEPATYPBL.

B KoHIle JeKIMOHHOTO 3aHATUS MpEenojaBaTesieM BBIIAETCS HECKOJIBKO TEM MO KOTOPHIM
OyzeT Mpou3BOAMTCA ONpPOC (KOHTpOJIbHAas paboTa) ¢ yKa3aHHEM JIUTEPaTypbl, KOTOpas MOXKET
OBITH HcIIONb30BaHA. Bormpockl mpopaldaTeiBaeMble CTyJEHTaMH JOMa OOBIYHO BBIXOJST 32 paMKH

JIEKIIMOHHOI'O Kypca.
2.4 ®ona foOMALIHUX 3aJaHUH

HOMaLHHI/IC 3alaHus BBIIIOJIHCHBI B BUJC MICPCUYHA TCM IJIA CaMOCTOSITEIILHOM HpOpaGOTKI/I

Marepuaa.

RN R WD =

OcoOeHHOCTH IEHCTBHS AIEKTPUUECKOT0 TOKA Ha )KUBYIO TKaHb.

MecTHbI€ 3JIEKTPOTPABMBI.

DneKTpUYeCKu ynap.

MexaHu3M cMepTH OT 3JIEKTPHUUECKOT0 TOKa.

’KuBast TKaHb, KaKk MPOBOJIHUK AJIEKTPUUECKOTO TOKA.

DIEKTPUUECKOE COIPOTUBIICHHUE TENa YeIOBEKa.

3aBUCUMOCTb COIIPOTHUBIIEHUS TEJA YEJIOBEKA OT COCTOSIHUS KOXKU.

3aBUCUMOCTh CONIPOTUBIICHUS Tella YeJI0BeKa OT apaMeTPOB AIEKTPUUYECKOM LIeTH.
3aBUCUMOCTh CONPOTUBJICHUS Teja YeJIOBEeKa OT (DU3MOIIOTHYECKUX (HAaKTOPOB
OKpY>KaloIleu cpebl.

. Iopaxkatomuii pakTop.

. XapakTep BO3JACHCTBUS TOKOB Pa3HOIO 3HAYEHUS.

. Biiusinue npogomKuTeIbHOCTH TOKA Ha UCXO/1 MTOPAKEHHUSL.

. Bniusinne myTtH TOKa Ha UCXOJ TOPAKECHUS.

. Biiusinue 4acTtoThl U po/ia TOKA Ha UCXO/1 TOPAKEHHUSI.

. BnusiHne nHAMBHIYa IbHBIX CBOMCTB YEJIOBEKA HA MCXO/I MMOPAXKEHHUS.
. OcB0OOXIeHNE TIOCTPAIABIIETO OT ACUCTBUS TOKA.

. MepsI niepBo#i 10BpaueOHON METUIIMHCKOMN TTOMOIITH.

. UckyccTBEHHOE IBIXaHUE.

. Henmpsimoit Mmaccax cepana.

. DnexTpudeckas 1epuOpUIIAINS cepara.

. CTekaHue ToKa B 36MJIIO Yepe3 OJIMHOYHBIN 3a3€MIIUTENb.

. CTexaHue TOKa B 3eMJIIO Yepe3 IPYIMIOBON 3a3€MIIUTENb.

. Hanpsixkenre npuKOCHOBEHUS.

. Hanpsixenue mara.

. DNEKTPUYECKOE COMTPOTUBIICHUE 3EMJTH.

. OnacHOCTh TOpaXXeHHUSI TOKOM B PA3IMYHBIX JJIEKTPUUYECKUX CeTsAX. Pexum paboTh

HEUTpaJ.
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27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

40.
41.
42.
43.
44.
45.
46.

47.
. Jomyck Opuraapl kK padore.
49.
50.

48

3azemuuteny. 3azemisioniue NpoBoIHUKH. OOOpyAoOBaHHE MOAJEKAIee 3AIIUTHOMY
3a3eMJICHHIO.

3aHyJeHuUE.

3alUTHOE OTKIIOYCHHUE.

CpenctBa 3a1UThl, IPUMEHSAEMBIE B 3JIEKTPOYCTaHOBKAX.

DNeKTpUYECKUe UCIIBITaHUS CPEJICTB 3aILUTHI.

IIpenoxpaHuTENbHBIE CPENCTBA, IPUMEHSEMBIE B 3JIEKTPOYCTAaHOBKAX.

buonornyeckoe nencTBrE JIEKTPOMATHUTHOTO MTOJIS IPOMBIIITICHHON 4aCTOTBHI.
DKpaHUPYIOLIUE YCTPONUCTBA. DKPAHUPYIOIIHUNA KOCTIOM.

be3zonacHocTh pu noa3HOM peMOHTE BO3AYIIHBIX JIMHUHN 3JIEKTpONepe1ayn.
be3zonacHocTh mpu paboTe 1Mo HAIPSHKEHUEM.

OOyuenue mepcoHana, OOCIYKMBAIOIIETO  3JEKTPOYCTAHOBKU.  MeAMIMHCKOE
OCBM/JIETENILCTBOBAHUE TIEPCOHATIA.

. [IpoBepka 3HaHUIA MEPCOHATIOM MPABUI U MHCTPYKIIHIA.
39.

Knaccuukanuss mnoMemeHnil Mo CTEeNeHH OMACHOCTH TMOPAXKEHUS DIIEKTPHUECKUM
TOKOM.

JlesxypceTBa B 2JIEKTPOYCTaHOBKAX.

OCMOTpBI JIEKTPOYCTAaHOBOK.

OnepaTuBHbIE IEPEKTIOYECHMUSL.

Jluta, oTBeTCTBEHHBIE 32 O€30IIaCHOCTH PadoT.

Brinaua Haps0B ¥ pacopsbKEHUE Ha POU3BOJCTBO padoT.

BeiBemnBaHe NEPEHOCHBIX IJIAKATOB O€30MACHOCTH U OrpaX</IeHUe MecTa padoT.
IIpoBepka OTCYTCTBUS HANpsSOKEHHMsT Ha OTKJIIOUYEHHBIX TOKOBEAYIIHMX YacTAX
ANEKTPOYCTAaHOBOK.

Hanoxenue BpeMEHHBIX 3a3€MJICHUM.

Hanzop Bo Bpemsi paboTHI.
[TepepsiBBI B paboTe 1 OKOHYaHUE PadOT.
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4. METOTUYECKHE YKA3AHHA 110 [IPUMEHEHWIO HHD®OPMALIMOHHBIX
TEXHOJIOTHH

K nnpopmannoHHoMy 00ecrie4eHnI0 MOKHO OTHECTH CIIEAYIOIINE PECYPCHI:

1. Cucrema aBromaru3zanuu oubmmorexk «IRBISy. [lannast cucrema, mpeqHa3HadeHHAS IS
obecrieueHnst BO3MOYKHOCTH TTOMCKa HHGopMaIuu o KHIKHOM donae oudnnotekn BY3a. Cuctema
MO3BOJISIET HMCKaTh MHGOPMAIMIO O OUONMOTEYHOM W3JaHUM 10 CICAYIOIUM KPHUTEPUSIM:
KJIFOYEBBIE CII0BA, aBTOP, 3arjaBue, O U3JaHUs U JIp.;

2. Beemupnas cetp InterNet. JlaHHast ceTh MO3BOJSIET UMETh JOCTYN K MH(POPMALMOHHBIM
pecypcaM BCEro MUpa U YHUBEPCUTETa B YaCTHOCTH. AJipec caiita AMypCKOro rocyapCTBEHHOTO
YHHBEpPCUTETa WWW.amusru.ru. B 4acTHOCTH Ha JaHHOM caiiTeé MOXHO CBOEBPEMEHHO Yy3HATh O
coObITUsIX B BY3e, nomy4uuts 0cTyn K MHPOPMALMOHHBIM pecypcaM YHHUBEPCUTETA, B TOM YHCIIE K
uHpopManuu 00 aTTecTaluy, JUIEH3UPOBAHUH.

3. JlokanpHass OubOmmoreka xkadenper OHepretuku «CtymeHT». JlaHHBIA pecypc
IpeJCTaBIsieT COOOM 3JIEKTPOHHBIE BapUaHThl KHWKHOTO (POHAA, HEOOXOAMMOro i Yy4eOHOro
nporiecca.

4. TIlpe3eHTanmMu MO TeMaM IPHUBEIEHBI B AJIEKTPOHHOM MPHIOXKEHUHM K HACTOSIIEMY
YMK/IL.
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5. MATEPHAJIBI 110 KOHTPOJIKO KAYECTBA O5PA30BAHUA

5.1 MeToanyeckne yKa3aHusl 0 OPraHU3aIUM KOHTPOJISI 3HAHUI CTYICHTOB

Ha nexmusx mpoBoautcs Oaui-onpoc (TEKyIUd KOHTPOJb) MO MPOMICHHOMY Marepuaiy,
pOBEpKa JOMAIIHEro 3amaHus, T.e. oOcyxkneHue pedeparoB (mokmanoB). B koHie cemectpa
MPOBOAUTCS 3aueT.

[Tnan npoBeneHust OnUI-ompoca:

1. HanoMuHaeTcst TeMa NpeablAyIero 3aHATHS;

2. CryneHnrtaMm 3aaetcs 4 — 5 BOIIPOCOB 1O MPEABIAYIIEH TEME 3aHATHUS;

3. IlpoBoauTCS aHANN3 MOJYYEHHBIX OTBETOB.

Marepuansl a5 OJIHMII-ONPOCOB MPUBEICHBI HIKE, B TyHKTE 5.3.

5.2 MeToanueckne yKa3aHusl M0 OPraHU3aIUM KOHTPOJISI 3HAHUI CTYICHTOB

binn-onpoc Nel.

Tema Nel. [leficTBHE 3/1eKTPHYECKOI0 TOKA HA OPraHU3M 4eJI0BeKa.

Buapl nopakeHuil 3IEKTPUYECKUM TOKOM. DJIEKTPUUYECKOE COMPOTUBIIEHUE TEJIa YEJIOBEKA.
BiusiHue 3HaueHus TOKa Ha UCXOJT TOPAKEHUS.

Bomnpocs! 1151 caMOnpoBepKu:

Kakwue cymecTByroT BUIbI IEKTPOTPaBM?

Yro Takoe MeTaIUu3ausg KOxXu?

UTo Takoe 3IeKTpudYecKrue 3HaKu?

Uto Takoe 3IEKTPUIECKUM 0KOT?

Yro Takoe 31eKTpoodTaIbMus?

KakoBa onacHOCTb 37€KTpOTpaBm?

Kaxk uzmepsiercs 351eKTpruueckoe COpOTUBIICHUE TEJa YeIoBeKa?
. Kak Bnuser BenuurHa ¥ 4acTOTa TOKA HA UCXOJ MOPaKEHUs?

brui-onpoc Ne2.

Tema Ne2. [lepBasi nomMoub NOCTPAAABIINM OT JIEKTPUYECKOT0 TOKA.

OcBoOoXkIeHUE YeloBeKa OT JeHCTBUS IEKTPUUECKOro ToKa. Mephl epBoil 1oBpaueOHOM
MEIUIIMHCKOW  momormu. VIckyccTBeHHOe — ApixaHuWe. Maccaxx — cepama.  OMKopuyeckas
neduOpUmsAIus cepaia.

1. HazoBuTte Mepbl epBOii TOBpaueOHOM TTOMOIIIH.

JIns yero nenaercst Maccaxk cepaua.

Jnist uero enaeTcsi MCKYCCTBEHHOE JbIXaHHE.

Kax onpenenuTs ecTh 1 y TOCTPAJABIIETO JbIXaHHUE, TYJIbC?

[TopsiA0K BBIMOJHEHUS HCKYCCTBEHHOTO IBIXaHUS U HEMPSIMOTO Macca)a cepua.
Kakum 06pa3oM MOKHO OCBOOOANTH YEIOBEKA OT BO3JACHUCTBHUS AIEKTPUIECKOTO TOKa?
Urto Takoe nedulOpuisius cepama.

brui-onpoc Ne3.

Tema Ne3. SIBjieHUs IPU CTEKAHWH TOKA B 3eMJIIO.

Pacnipenenenne mnoreHnuana Ha TOBEPXHOCTH 3eMid. CONPOTUBICHUE 3a3€MIIUTENS
pactekanuio Toka. CONMpOTUBIICHUE 3a3€MIIMTENICH PACTEKAHUIO TOKA U MHOTOCIOMHBIX TPYHTax.
CrekaHue TOKa B 3€MJII0 4epe3 TpYIIOBOM 3a3zeMiuTenb. HampspkeHne NpUKOCHOBEHHS TP
rpyIIIOBOM 3a3emiumTene. Hanpsbkenne mara. DIeKTpUUecKoe CONPOTUBIICHUE 3EMIIH.

1. B yeM nmpeumyIiiecTBO rpynoBOro 3a3eMIUTENS Mepe]] OAUHOYHBIM?

2. Kak pacnpenensiercss NOTEHIMaI IO IOBEPXHOCTH 3€MJIM, IPU pPa3HBIX THUMAX
3a3eMITUTENs?

Uto Takoe HanpsiHKeHUE MPUKOCHOBEHUS?

UTto Takoe maroBoe HarpsixeHue?

Korna Bo3HuKaeT maroBoe HanpsskeHue?

Uewm omacHO 1m1aroBoe HampsikeHue?

Kaxk BiusieT MHOIOCIIOMHOCTh TPYHTA HAa PACTEKaHHME TOKA B 3€MJIE.

I R

Nowkwbd

ok w
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bimm-omnpoc Ne4.

Tema Ne4. AHAJIN3 ONACHOCTH MOPAKEHUS TOKOM.

[TopaskxeHUsI TOKOM B Pa3UYHBIX 3JCKTPUUYECKUX CETSIX, B OAHO(A3HBIX U Tpex(dasHbIX
CETSAX, B HOPMAJIbHBIX U aBApUUHBIX peKUMax. BEIOOp CXeMBI CETH U peKUMa HEUTpaIu.

1.

2. BrausHMe HEWTpaau Ha MPOTEKaHUE TOKA B ABAPUMHBIX pEKHUMaX.

3. Ilytu mpoTekaHus TOKa Yepe3 YeIOBEUeCKOe TEO.

binn-onpoc NeS.

Kakue pexumbl HEUTpaiK CyIIeCTBYIOT, B KAKUX CETAX IPUMEHSI0TCA?

Tema NeS. 3amuTHOe 3a3eMiIeHHe.

Haznauenue, npuHIUN JeHCTBUS U 00JacTh MPUMEHEHMs 3alIUTHOTO 3a3eMJICHHS. THUIIbI
3a3eMIIOIIMX ~ YCTPOMCTB. BBINONIHEHME 3a3eMIIOIIMX  yCTPOMCTB. Pacuer 3amuTHOrO
3azemyieHus. BoiOop tuma 3azemunrens. 3anynenue. [IpuHnmn neictBus 3anysneHus. HasHaueHue
OTJIEJIbHBIX 3JIEMEHTOB CXEMBbI 3aHyJIeHUs. PacueT 3anyneHus.

1.

PIENERRN

b

JI

J1y1st 9ero HeOOXOIMMO 3a3EMIICHHE YJIEKTPOYCTaHOBOK?

Yto Takoe BRIHOCHOE 3a3eMJICHUC?

[TpuHIMIT EHCTBUS 3aIIUTHOTO 3a3€MJICHUS.

[IpuHIMIT NEKCTBUSA 3aHYJIEHUS.

Kaxkue cymecTByrOT THIIBI 3a3€MJICHUS, T/I€ OHU TPUMEHSIOTCS?

u1-orpoc Neb.

Tema Ne6. 3amMTHOE OTKIIIOYEHHE.

Ha3nauenue, OCHOBHBIC 3JIEMEHTHI, OCHOBHbBIE TpeOoBaHus, obnactb npumeHeHus ¥Y30.
Tunsl ¥Y30. YcTpoiicTBa, pearupyromre Ha MOTEeHIMal Kopnyca. Y CTpOHCTBa, pearupyromue Ha
TOK HYJIEBOM IIOCIENOBATEIbHOCTH. Y CTPOMCTBA, PEArHpyIOLIUE HA TOK 3aMBbIKAHUA HA 3EMIIIO.
VYcrpolicTBa, peardpyromue Ha HanpsyKEHHE HYJIEBOM IOCIEAOBAaTEIbHOCTH. Y CTPOMCTBA,

pearupyroIye Ha OIIepaTUBHBIN TOK.
1.

A N A Al

Hasnauenue Y30.

Tuner Y30.

Oo6mactp nmpumenerus Y30.

OcHoBHbIe 351eMeHTHI Y 30.

VYcerpolicTBa, pearupyroliye Ha MOTEHIHAI KOpITyca.

YerpoiicTBa, pearupyrolye Ha TOK 3aMbIKaHUs Ha 36MITIO.

YcrpolicTBa, pearupyrome Ha HanpsbKeHUEe HYyJIEBOM MOCIE0BATEIbHOCTH.
VYcerpolicTBa, pearupyroime Ha TOK HYJIEBOU MOCIIEI0BATEIIbHOCTH.
VYcrpolicTBa, pearupyromye Ha OnepaTUBHBIN TOK.

banit-onpoc Ne7.

Tema Ne7. DuekTporexHHYecKHe 3allUTHbIE CPeACTBA W MPeAOXPaHHUTEIbHbIE
NpucnocodIeHus.
Krnaccudukanus 3amuTHbIX cpencTB. HaznaueHune, KOHCTPYKIUS U MpaBUiia MPUMEHEHUS

3aIIUTHBIX CPEJICTB.
1.

PIENERRN

b

JI

Knaccugukanus 3aliuTHBIX CPEICTB.

YTto Takoe OCHOBHBIE 2JIEKTPUUECKHUE CPEJICTBA 3ALIUTHI U UTO TAKOE JONOJHUTENIBHbIE?
OCHOBHBIE U JIOTIOJHUTENIBHBIE CPENICTBA 3AIIMTHI B 3JIeKTpoycTaHoBKax 10 1000 B.
OCHOBHBIE U JIONIOJIHUTEIBHBIE CPEJICTBA 3aLIUTHI B 3JIeKTpoycTaHoBKax Bbiie 1000 B.
YTo 0THOCUTCA K IPEJOXPAHUTEIBHBIM IPUCIIOCOOICHUSAM?

u1-orpoc Neg.

Tema Ne8. 3ammra oT BO3JeHCTBUS JJIEKTPOMATHUTHOIO MOJSI NPOMbINLJIEHHON
YaCTOTHI B 3JIEKTPOYCTAHOBKAX CBEPXBBICOKOI0 HANPSIZKEHHUSI.
buonornueckoe nenHcTBUE 3IIEKTPOMArHUTHOrO TMoJs. HampsyKeHHOCTh 3JIEKTPHYECKOIO

nosist. [ urueHn4eckue HOpMaTUBbL. DKPAHUPYIOMIUM KOCTIOM. DKpaHUPYIOILIUE YCTPOICTBA.
I.

Kak BO3meicTByeT »JIEKTpOMarHuTHOE IM0Jie Ha 4YeinoBeka? B yeM 3akmtouaercs
OMAacHOCTh 3TOT0 BO3JICUCTBUS?

2. Yro Takoe HANpPsKEHHOCTh JIEKTPUUYECKOTO MOJIst?
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3. Kakue 3ammrtHbie ycTpoiicTa Bl 3HaeTe? Kak onn paboraror?

binn-onpoc Ne9.

Tema Ne9. bezonacHocts npu nogaszuom pemonte BJIIII.

Ocobennoctr Mo(}a3zHOTO PEMOHTA. DJIEKTPOMArHUTHOE BIUsHUE. Mephl 0€30MMacHOCTH MPH
pabotax mox HanpspkeHueMm Ha BJL.

1. Kaxossl ocobernHoctr nodasznoro pemonta BJIDIT?

2. Kakwne Mepsl 6€30macHOCTH HE0OX0IMMO coOo1aTh pu pemoHTe BIIDI?

3. Kakwue 3amuTHbIe cpecTBa MPUMEHSIOTCS TTpu odaznom pemonte BJIDIT?

brui-onpoc NelO.

Tema Nel0. be3onacHocts npu padorax nmoa HanpsizkeHuem Ha BJIL.

OcoOeHHOCTH, JOCTOMHCTBA, HEIOCTAaTKH TMpH paboTax moa HampsbkeHueM Ha BJL
[TpuHLMI, TOJTOXKEHHBIA B OCHOBY MeToJ1a paboT moj HanpsbkeHueM. [IpucnocobneHus u nopsiaok
BBITIOJTHEHUS pa0OT MO/ HAMPSDKEHUEM. AHAIN3 OMMACHOCTH MPH paboTe MO HAPSKECHUEM.

1. KaxoBa omacHOCTb pabOTHI 1101 HANIPsDKEHUEM?

2. Kakwue npucrnocobaeHuss IpUMEHSIOTCS UIsg paboThI O] HaNpspDKeHUuem?

3. Kakue nocronHcTBa dTOro Mmetona?

4. Yro Takoe HaBeJEHHOE HANPsHKEHUE

binn-onpoc Nel 1.

Tema Nell. Opranun3anusi 6€30MacHO IKCIIIYATAUMHU YJIEKTPOYCTAHOBOK.

[Tepconai, 0OOCITYXUBAIOIIMI AIEKTPOYCTAHOBKH. MEIMIIMHCKOE OCBUIETEIHCTBOBAHUE
nepconana. OOydenue mnepcoHana. IIpoBepka 3HaHMH NEPCOHATIOM NPABUI M HMHCTPYKIIHH.
KBanudukanmonaple Trpymnmbsl 1O AJIEKTPOOE30MAaCHOCTH  TEpcoHanga,  0OCIyKHBAIOIIETO
ANeKTpoycTaHOBKU. Kraccudukanus TOMENIEHUH MO CTENMeHH ONAaCHOCTH  TOPaKeHUS
JNEKTPUYECKUM TOKOM. JlexypcTBa B d3JeKTpoycTaHOBKax. OCMOTPBI 3JIEKTPOYCTAHOBOK.
OneparuBHble TmepekmoueHus. Kareropuum pabotr. VYcioBus mpomsBoacTtBa pabor. Jluma,
OTBETCTBEHHbIE 3a 0€30MacHOCTh IMPOU3BOJCTBA paboT. Bbimaua HapsgoB M pacmopsiKeHHH Ha
MPOU3BOJCTBO paboT. OTKIIOUYEHNE TOKOBEAYIINX YacTeil. BrIBemmBaHue MEPEHOCHBIX TIAKATOB
0€30MacHOCTH U orpaxaeHue mecta padbot. [IpoBepka OTCYyTCTBUS HANPSHKEHUSI HA OTKIFOYEHHBIX
TOKOBEAYIIMX yacTsx. HamoxxeHue BpeMeHHBIX 3a3emiieHuid. Jlomyck Opuraasl k padore. Hamzop
BO Bpemsi paboThl. [lepepsiB B paboTe 1 OKOHUaHUE PaboT.

Kak npousBoautcst o0yueHue nepcoHana, paboTaromero B JIeKTPOyCTaHOBKaxX ?
Kakue kBanu@ukanuoHHbIe TPYIIHI 10 3JIEKTPOOE30aCHOCTH BbI 3HaeTe?

Kax npou3BoasTcs onepaTuBHbIE IEPEKTIOYEHUS?

KTto oTBevaer 3a 6€30macHOCTh MPOU3BOICTBA PadbOT?

Kak BeIaeTcst Hapsi WK pacropssKeHUE Ha MPOU3BOJICTBO padboT?

Kak npoBepuTh OTCYTCTBUE HANPSKEHHS HA OTKJIIOUEHHBIX TOKOBEIYIIUX YaCTIX?
J1s1 uero HaKkIaABIBAE€TCS] BPEMEHHOE 3a3eMiieHue?

KTo ocymecTBisier Haa30p BO BpeMsi paboThI?

9. Kak npoucxoaut nomyck 6purazasl K padore?

10. IlepepsiB 1 OKOHYaHUE PAOOT.

11. B kakux ciydasx AeIarTcs OrpakacHUs?

12. Korma u aj1s1 4ero BBIBENINBAIOTCS IIJ1aKaTEI?

NN R WD =

5.3 PyGexxHbIii M HTOTOBbII KOHTPOJIb
B koHI1IEe cemecTpa, Ha 3a4€THOM HEAENE TPOBOJAUTCS 3a4ET.

5.3.1. Marepuansl s OJUI-ONPOCOB TPUBEACHHI B JIIEKTPOHHOM TMPUIOKEHUH K
Hacrosmemy Y MKJI.

5.3.2. Marepwuainsl i1 UTOrOBOTO (3a4€THOT0) TECTUPOBAHUS MIPUBEIEHBI B DJIEKTPOHHOM
IIPWJIOKEHNH K HacTosAmemy Y MK/I.
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