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[CXEMA]

YoeexsT (Y) € eneMeHT OT elHa cHCTEeMa Ha HEMpEeKbCHAT OOMEH Ha CYpOBHHH,
MaTepuaIl U eHeprus, Npu B3auMOAeHcTBUETO My ¢ MamnHuTe (M), B pe3yaTar Ha KONTO ce
nostydaBa npoaykuus (II). Pabornara cpena (PC) e ycnoBHo otaenena ot okosnara (OC). B
PC ca ugact or xopara, a B OC ca BCcMYKM OocTaHaIM. BbpXy 4HoBeka JOEWCTBAT U APYrH
(akTOopH, KOUTO Ch3/1aBaT MPEANOCTABKU 3a pon3BoAcTBeH puck (I1P), koiito ce ctpemum na
orpannuyuM. ToBa B3auMMOJEHCTBHE CTaBa MPUYMHA 32 Bb3JICUCTBUE U B OCTAHAJIATA 4acT OT
pou3BOJICTBOTO. Benencteue, ce obpasysar emucun (E) Ha Bpennu BemectBa B OC u ce
cb3faBar ycioBusi 3a exosorndeH puck (EP). B To3m mukba mma u oOpaTHa Bpb3Ka 3a
KOHTPOJI U yIIPaBJIECHUE.

Hamanssanero na IIP craBa upe3 2 cucremu. Eqnara e nacouena koM PC u nenu
0e30macHM W 37paBOCIOBHU YCJIOBHUS Ha TPYA, AOKaTo apyrata € HacoueHa kbM OC u nenun
OnaromnpusaTHa u 3apaBocioBHa OC. J[BeTe cucTeMHu UMAaT HAKOJKO eTamna. |- uaeHTuQuKaus
Ha (PaKTOPUTE Ch3ABAIIU MPEANOCTABKH 32 PHUCK; 2- aHAJIU3 U OI[CHKA Ha BB3JICHCTBHETO MM
BbpXy mepcoHan, HaceneHu, OC; 3- ocurypsiBaHe Ha 3allUTHU MEPKH: aKTUBHU
(mpenoTBpaTsBalll Bb3HUKBAHETO HA OINACHOCTTA) U NACUBHU (OrpaHHYaBalll BpEIHUTE
BB3/eHCTBUsA) [l € M3TOYHMKA Ha ONAacHO JIbYEHHE B 3alIUTHA
obriact, 2 e omepaTopa B 3allMTHA KaOWHA, 3 € JUYHO Npeana3Ha
cpenctBo]. M3ucksanusta 3a OC ca mo-cTporu, Thid KaTo B Hes ce
HaMUpaT MHOTO 1oBeye xopa B cpaBHeHue ¢ PC.

Onacuute (QakTopu BB3HUKBAT BHE3amHO, JeicTBAT
MUTHOBEHO M MMAaT ONAcEeH TpaBMaTU4YeH Xapakrtep. Bpennure
MPEAN3BUKBAT MOCTENIEHHU M3MEHEHMsS] B OpPraHu3Ma M JIEWCTBAT MPOABIKUTEIHO BpEME.
TpynoBu 3710MOTYyKH MOTaT Ja Bh3HUKHAT, aKO MMa HAJIWYHE HA: OMAacHU (DaKTOpH; OrmacHa
30HA; MPOCTPAHCTBEHO U BPEMEHHO ChbBMECTUTEJICTBO HA YOBEK M OIACHA 30HA.

OpranuTe 3a KOHTPOJI ca:

M3 - MHUHHCTEPCTBO Ha 3paBEONa3BAHETO.

MBP - MunHmCcTEpCTBO Ha BHTPELUIHUTE PaOOTH.

ITAB - IToxkapHo-aBapuiiHa 6€30IacHOCT.

TH - TexHuuecku Haa30p.

- 3a be3zonacHocr:

MTCII - MuHHCTEpCTBO Ha TPy/la U COLMAIHATA TTOJTUTHKA.

I'T - I'maBHa UHCHIIEKLKA 110 TPYAA.

PUT - Pernonanna nHCOEKLMS 1O TPYAA.

- OnaszBane Ha OC:

MOCB - MunuctepctBo Ha OC u BoauTe.

PUOCB - Pernonanna nncnekuust no OC u Boaure.

HNAOC - Usnbnaurenna arenuus no OC.
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HapymaBanetro Ha HopMaiH. QyHKIMOHHpPAHE HA ThbKAaHU U OPraHU MOPaJM MPOTUYAHETO HA
TOK IPE€3 YOBELIKOTO TS0, CE Hapuya eleKTpOTpaBMa. AKO TS c€ MOJY4Yd B CIEJICTBUE Ha
CIIy4yallHO NpPOTHMYaHE Ha TOK Mpe3 TSIOTO, TOBA CE Hapuya en3ja0mnoiyka. CbBKYMHOCT OT
BB3HMKBAIIM U NOBTAPSLIH CE EI3JI0N0JIYKHU PU ONPEAEIECHU YCIOBUS € EITPAaBMaTU3bM.

En. Tok nelicTBa mo pa3iMyHU HAaYMHU BBPXY YOBEIIKOTO TsAJ10. B 3aBUCMMOCT OT TOBa
JlaJId 3aCErHaTUTE OpPraHM ca IO II'bTS Ha TOKA, IEHCTBUETO MOXKE Ja € MPSIKO WM HENPSKO.
OcBeH TOBa, MOKe /1a € OM0JIOrMYHO(HApYyIlIaBaHEe WK ITBJIHO MpeKpaTsIBaHE Ha ChpjeyHaTa
U JuXaTejgHaTa CHUCTEMH), XMMHMYHO(M3MEHEHHE B CbCTaBa Ha TEJIIECHUTE TEUYHOCTH),
TOIUIMHHO(3arpsiBaHe WJIM W3TapsHe Ha KOKaTa WIM OpraHd) U MeXaHU4HO(pa3KbCBaHUS,
M3KBIYBAHUS WIM CUYIIBAHUS, IOPAJAN PE3KU HEKOHTPOJIUPYEMU MYCKYJIHU CIA3H).

EnexTpo3nononykure ca: eJIeKTPHYECKH yAap- HapyllaBaHE WIM MPEKpaTsBaHE Ha
(GYHKIIUUTE Ha ChpJeUHATa WM JUXaTelIHaTa CUCTeMH. MIMa HIKOIKO cTeneHu: [- KOHByICHS
Ha MYCKYJUTE U U3TPBIIBAHE HA 3acerHaTuTe Kpaiuuuu; II-koHBycus Ha MycKynIuTe, 3aryoa
Ha Ch3HAHHWE TPU 3ala3eHo AWIIaHe M KpbBooOpamenue; III- koHByICHS Ha MyCKyIuUTe,
3ary0a Ha Ch3HaHHE U CHIIECTBEHO HApYIICHHE Ha AMIIAHETO WU KpbBooOpamieHuero; IV-
KIIMHUYHA CMBPT, CIIMpaHe Ha JIUIIaHe U KpbBooOpamienue. KiimHuuHata cMbpT € IpexoeH
MpolLec, XapaKTepu3upall ce ¢ JIMIca Ha MPU3HAIY Ha )KUBOT, HO MMa HAJIMYMe Ha OOMEHHU
MpoIlecCk B TOYTH BCHUYKM ThKaHu W opraHu. Ilpm anexkBatHa Hameca a0 4-6
MuHyTU[CXEMA], xnuHnYHaTa CMBPT € oOpaTuma ¢ BepositHocT Hal 50%. buonornynara
CMBPT € HeoOpaTHMa, Thil KaTo TS € OKOHYATEJIHO MPEKpaTsIBaHE HA MPOLECUTE B KIETKUTE.
Enekmpuueckua wok e TexKa HEPBHOPE(IIEKTOPHA peaklds Ha OpraHu3Ma B Pe3yaTaT oT
BB3JICHCTBUETO HA NPOTEKBJI Ipe3 TsUIOTO TOK, HapyllaBall oOMsHaTa Ha BelIeCTBAaTa.
Enekmpuuecku uzzapanus- 3a4epBsiBaHe Ha KOKaTa; oOpazyBaHE Ha MEXYpH; U3rapsHe Ha
BCHUKH CJIOEBE Ha KOaTa; OBBIJISIBAaHE Ha ThKaHUTE. KOHTAaKTHOTO M3rapsiHe Bh3HUKBA MPHU
MIPOTHYAHE HA TOK Mpe3 TI0TO. J[broBOTO M3rapsiHe Bb3HUKBA OT J'BYMCTOTO JEHCTBHE Ha
eJIeKTpUYecKaTa JAbra MeXAy TOKOBOJEIIM YacTd, 0e3 MpoTHYaHE Ha TOK IpPe3 YOBEKa.
CMmeceHo u3rapsiHe- MpH e11. Ibra MeX /1y TOKOBOJEIIa YacT ¥ Y0BeK B ypenou 3a BH.

[Ipu cnemHara MeOUIIMHCKA TOMOIN TOCTpajgaiusl TpsOBa Ja ce€ OCBOOOIU OT
neiicTBreTo Ha Toka (u3kmrouBaHe Ha U W oThensiHe Ha TokoBojemara 4dact). Cien ToBa,
TpsIOBa J1a ce OKa)Kke CIIEIIHA JI0JIeKapCKa MOMOIII- TOCTPaJaIus ce MOCTaBs JerHal 1o rpso,
0CBOOOKIABAT Ce CTSTall APEXHU U Cce Mpuiara U3KyCTBEHO JMIIAHE U MacaXk Ha ChPIIETO,
KaTo Mpe3 LJIOTO BPEME C€ OCUTYpsiBa MPOXOAUMOCT Ha TOPHUTE IMXATEHU MbTUIIIA.

OCHOBHHAT KpHUTEpHUIl 3a €NeKTPoOe30MacHOCT € MOMYCTUMHUAT Tok. Cropen Tpurte
OCHOBHH TPYIIH €JIEKTPOYpEeI, JOMyCTUMHUS TOK €: 1 rpyna- ypeau ¢ U>=110kV 1=0.5-50kA;
2 rpyna - ypenu 3a cpeno U 6-35kV I<500A; 3 rpyna - ypeau ¢ U<= 1000V I<100A. Twii
KaTo IpynuTe, TOKOBETE, U Bb3MOKHOCTTA 3a JOMUP 10 YPEIu ca pa3ivyHH, MO-TOIXOIII
KpUTEpUH 3a MpakTUKaTa € JomycTuMoTo nonupHo U, koeTo 3aBucu oT 3axpaHBamoTo U Ha
enekTpuieckara ypenoa. 3a Espoma Unn=50V npu 3axpanBamo U<1000V.

[Tomemenusita 6uBar 3 Buja: I- be3 moBuIeHa omacHOCT 3a mopaxkeHue ot en.7ok; 11 -
C noBwuIlIeHa OMAacHOCT 3a MOpPaXeHHE OT €JI. TOK- BUCOKAa OTHOCHTENHA BiIaxHOCT(>75%),
TOIM ToMenieHusi(>35%), Halmu4yhe Ha MPOBOJUMHU MPAaxoBe, MPOBOAUM O], HETIPABUIHO
pasnonoxenne Ha ypeaute; Il - C ocobeHa omacHOCT 3a Opa)K€HHUE OT €. TOK- MOPKH, C
XUMHUYECKU arpecuBHa Cpe/ia, TECHU C IPOBOJUMU CTEHU U MO/, WM C 2+ yCIOBHS OT Tp. 2.

N3penusita ce xapakTepuzupar cbC cTeneH Ha 3ammurta - [P. Ts ce 3anucBa ¢ X u vy,
KbJieTo X € 0-6 U 03HauaBa 3al[uTa OT MPOHUKBAHE Ha APYTH IpeIMeTH U npax, ay e 0-8 u e
3aluTa OT IPOHUKBaHE Ha Boja. KiacoBere Ha 3amuTa Ha en.TexH. uzgenus ca: 0 kmac-
03Ha4aBa caMo pabOTHA M3onanus; | Kiac- OCBeH M30Jalus MMa 3alMTHA KJeMa 3a 3alluTeH
MPOBOJAHUK 3a 3a3eMsBaHe WM 3aHy/sBaHe; 2 KJac- M3felue C JIBOiiHAa WM YCHJIeHa
u3oJanys 1 6e3 Kiiema; 3 Kiac- u3zienue padboTero mpyu 6e30MacHO CBPbXHUCKO HAIPEXKEHHUE.
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[TpoTnyane Ha TOK B 3eMsATa CE MOJIydYaBa IPH: KOHTAKT Ha TOKOBOJIEIA YacT MO HAPEKEHN
M 3eMs; KOHTaKT Ha TOKOBOJICIIA, HETOKOBOJEIIA M 3a3eMEHa NpPOBOJMMA YacT, U NIpHU
NPOTHYaHE B 3eMsITa Ha TOK OT MBJIHMU. [IpH Bpb3Ka ChC 3eMsTa Ha YacT OT €JI. MalllMHA MO
HanpeXeHUe, MOKE J1a IMa CIICIHUTE CITy4Yau:

- Ilpu HOpMmanmHa paboTa Ha CHOPHKEHHWETO WM ypeadaTa- TOKa NMPEeMUHaBa IPe3
pabOTHHUTE 3a3€MHUTENH HA MPEKUTE.

- [Ipn xOpIyCHO/3€MHO ChEeTMHEHHE- TP JIOMUPAaHE Ha CKBCAH IPOBOIHUK JI0 3€MSTA,
KEISA3HO-PEIIECTHYHH CTHI00BE UIIH 3aIIUTHUTE 3a3€MHUTEIH HA MALTHHUTE.

- Ilpu 3apaboTBaHe Ha MBIHHE3AUTHH CHOPHKEHHUS - TOKBT NpPEMHHABa IIPeE3
TEXHUTE 3a3€MUTENIN WU MPE3 TE3H Ha 3aIMUTHOTO 3a3eMsBaHE.

[ToTennmanHara pasauKa MEX1y CThIIajaTa Ha YOBEK, HAMUPAI CE BbPXY ITOYBEHATa
MOBBPXHOCT IPHU NMPOTHYAHE HA TOK B 3eMsATa, ce Hapuya kpauHo U. B 3aBucumoct ot R Ha
M30JIAIIMOHHA MTOJUI0KKA M TIOIMETKUTE Ha OOYBKUTE, YOBEK MOJKE J1a TIOTAHE MOJ] Pa3InIHU
cToiiHOCTH Ha HanpexeHuero, <=Ukp. Koepuuuentst 0era ce usmens ot 0 1o 1.

Uh=[Rh/ (Rh+2(RO6+RCT))]*UKp = B*UKp

[TorennmanHara pasiuKa MEXAY JIBE TOUYKH C PAa3JIMYHUA NOTEHIMAIH, JO KOHUTO Ce
JONHpAT JIBE YacTU OT YOBELIKOTO Ts1o, ce Hapuya ponupHo U. To Moxke na ce pasriena u
karo nag Ha U B R Ha 4OBEMIKOTO TSI0, M@Ky TOUKHUTE Ha JOMUPAHE, TP MPOTHYAHE HA TOK
npe3 Hero. KOHTakTHMUTE TOYKM MOTraT Ja ca pbKa-pbKa, pPBbKa-Kpak, IJIaBa-pbKa.
KoedummenTa anda ce nusmens or 0 10 1 u mpu ormacHO BUCOKO JOMUPHO HAMPEKEHUE MOXKE
Jla ce OrpaHru4M HaIpeKEHUETO BbPXY YOBEKa 4pe3 M3IOJI3BaHE HAa MHAMBUAYAIHH 3AIIUTHU
CpenCTBa.

Up=Rp*1h=U *[Rp/(Rh + (Ros + Rer)/2)] = Uz*a
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Ennodasznure mpexu MoraT Aa ca ¢bc 3a3eMeH noutoc (pa3a) win ¢ u30upaH ot 3ems. Tesu
ChC 3a3EMEH IIOJIIOC, MOTAaT Ja ca eJHONPOBOJAHH WM ABYNpPoBOAHM. [IbpBUTE ca onmacHM
npu HeOnaronpusTHa OC U aKo YOBEK € CTHIIMII Ha MPOBOAMM/ BIIaXKEH IO/ WM € XBaHal C
Apyrata pbKa 3a3eMeH mnpeamer. ToraBa 4oBeKbT OM O moasokeH Ha mo-manko U B
CpPaBHEHHU ChC CIydyauTe 0e3 3eMHO ChelIUHEHUE. Bbipeku ToBa UMa ycJIOBHS 3a MOPAKEHUS
or kpayno U. IIpornyammsar 1ok € I;=U/(Ry+R,+Ry)=U/Ry,. IIpu aBynpoBogHuTE MpEXKH C€
MoJIyuyaBa paslpeielieHle Ha MOTeHUUaINTe. AKO Mpedcama e u3npasna, Ipyu IOMUpaHe 10
3a3eMEHHS IPOBOJIHUK YOBEK € moioxkeHa Ha <=dU/2, T.e. Toka e 6e30maceH. AKo uma Kvco
cveouHenue B Mpekara, 1o MpoBoaHUUUTe mpotudya U/2 ¥ B 3aBUCMMOCT OT HEromara
CTOHHOCT, TO MOXE Ja € omacHo. [Ipu 3eMHO cveOuHenue Ha HE3a3eMEHHUS TPOBOJIHHK,
pasmpeneseHHeTo Ha MOTeHIUAINTE € KaTo MpU eIHONPOBOAHUTE MpexH. Obe3omacsaBaHeTo
Ha TaKaBa Mpexa, Ce MOCTUTA Ype3 TIOBTOPHH 3a3E€MUTEIIH.

Kaptunka 1 - 3a3emenu; KapTtuska 2 - u3onupanu ot 3emsl.
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[Tpu nBynpoBoanute Mpexu uzonupaHu oT 3emsa ¢ U<1000V, TokbT mpe3 HoBeka
3aBUCH OT M30JAlMOHHOTO R Ha mpoBoanuiute cupsamo 3emara. [=U/(2Ry+R;;). TokbT Ha
36MHOTO ChEJIMHEHHE MPEAH JOMHUP HA YOBEK € MHOTO MaJIbK M HE 3aJIeHCTBa 3all[MTaTa, aKo
HAMa TIOCTOSIHEH KOHTpPOJ Ha u3ojauusAra. ToraBa 4yoBek mnomnaga nox U kato mnpu
JBYIPOBOJTHUTE Mpexu. Mpexkara e Oe3omacHa TpH €IHONPOBOJHO IOMHpaHEe U JT00pO
cberosiHue Ha u3onanusata. Mpexure ¢ U>1000V ca onacuu npu enHodaszHo AonMUpaHe, HE
camo koraro ca noj U, HO ¥ KOTaTo ca U3KJIIOUYEHHU, TTOPAId OCTAThUHO HAIIPEIKECHUE.

[Ipu Tpudasznure Mpexu, Tpute GazHu HAMOTKH ca CBBbp3aHH B 3Be3/eH LEHTHP. [lo
OTHOIIIEHHE Ha pexuma Ha padota Ha 3L, mpexu ca: ¢ uzonupan 31 (R Ha neHTspa cupsamo
3eMst € Oe3kpaifHO ToysiMo), ¢ kKomneHcupaH 3l[(3a3eMeH upe3 UHIYKTHUBHOCT), C JUPEKTHO
3azeMeHn 3L{(R ce ompexnens camo OT ToBa Ha pabOTHHUS 3a3€MHUTENI U € MHOTO MAaJIKoO).
Homnupanero 1o ¢ha3oB npoBoauuk npu mpexu cs¢ CH u BH ca Bunaru MHOrO onacHu; npu
HH onacnocTTa 3aBHCcH OT pexuMa Ha paboTa Ha 311..

3a3eMeH 311 N3onupan 311
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Hma HAKOJIKO 0COOEHHU cilyyast MpH pazaudHuTe Mpexu ¢ pasziauued 3L1. Ilpu te3u ¢
JUPEKTHO 3a3€MEH 311, MOXE J1a c€ MOIYy4YH Jonup 10 (Ha30B NPOBOJHUK B HOPMAJIEH PEKUM.
[,=3U/(3Rp+R,;5). B TO31M ciydaii Toka npe3 yoBeka 3aBucH u3ipio ot U Ha mpexaTta v R Ha
yoBeka. Tyk uma onacHoct nopu npu 100V, ako 4yoBeka nma J100pa MpoOBOJUMOCT ChC 3€MS.
Hsma omacHocT ot kpauno U oxoio paboTtHOTO MscTo. Jpyr ciiyuail mpu MpexuTe C
JTUPEKTHO 3a3€MEH 3., € MpH Aonup A0 (a3oB NPOBOAHUK OpU 3€MHO cheAauHeHue. Tyk
OIaCHOCTTA UJBa OT (haKTa, ue 3eMHOTO cheanHeHHe B Mpexu 10 1000V Morxe 1a npoabiiku
M3BECTHO BpeMe, ako R e romsimo, Thil KaTo TOKA 1€ € MaJIbK. TpeTH BapuaHT, € Npu JONHUD
JI0 HYJIEB IPOBOJIHUK IPU KHCO CheAMHEHUE MEXJTY (ha30B M HYJIEB MPOBOIHHUK.

Hpyru ocobenu ciydau, ca Npu U30JUpaHUTE OT 3eMs TpudaszHu mpexu. [lpu Tsax,
npu gonup a0 (Ga3oB NPOBOJHUK B HOPMAJIEH PEXHUM H30JIALUATA € OT rojsIMO 3HAuYeHHUe 3a
6e3omacHoCTTa- Mo-rojisiMo R, mo-Mambk Tok. [Ipu Mpexu ¢ u3oivpaH 3B€3/I€H LEHTHp €
MHOT'O OIaCHO JAONUPAHETO JI0 3/ipaBa (ha3a mpu 3eMHO CheAMHEHHue Ha japyra dasa. Takusa
MPEXHU 33IBJKUTEIIHO Ce CHAOASBAT ¢ aBTOMAaTUYEH KOHTPOJI Ha U30JIAIUATa CIIPSIMO 3eMsl.
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Ha 3ammra cpenry qupekTeH I0nup noajiekar BCUUKU TokoBojaemu yactu ¢ U>25V. 3a ta3u
IIeJT Ce TION3BAT M30JaIK, OOBUBKH ¥ TPErPaf, OTPAXKIACHHUS, pasloiaraHe U3BbH 30HATa Ha
JOCTHII, 0€301acHO CBPBXHUCKO U.

TokoBOACIIUTE YACTH HA BCUYKU EJIEKTPUUYECKH MAIIMHU C€ M30JUpaT OT 3eMsi U OT
OJIN3KUTE TIPOBOJUMHU OOCKTH 4pe3 eJICKTPUUYECKa M30JIalusl. T5 € KOHCTPYKTHBEH €JIEMEHT C
MpeAHa3HauYeHue J1a MOMpevYr Ha YOBEK Ja ce jorpe 10 yacTu nmoja U, KakTo U Jla OCUTypHU
HOpMaJIHa paboTa Ha MamyHarta. Ts TpsOBa 1a U3abprKa Ha BCHYKHA Bb3MOKHHU BB3JICHCTBHS B
mporeca Ha ekcruioatanus. MMa ronsMo pa3HooOpasue OT HW30JAMOHHU MaTepuall,
KJIacU(pUIUpaI C€ IO arperaTHo ChCTOSHHE, XMUMHYECKH CbhCTaB, TOIUIOYCTOWYUBOCT,
M30JIAlIMOHHU KauecTBa, MpeHa3HaueHO HampexeHue. Hail-uecto M3onanmsATa ce €U Ha:
OcHoBHa (paboTHa)- TpsiOBa Ja 3aKpuBa TOKOBOCIIMTE YacTH U Ja H3AbpiKa pabOTHOTO
HampexxeHue. Mojke na ce 1noj3Ba KaTro caMoCTosATeldHa camo B Mpexu <250V,
3ammTHA(JIONBJIHUTEIIHA)- PABHOCTOMHA € Ha OCHOBHATa M TPsAOBA Ja OCUTypH 0€30MacHOCT
pu MpoOUB B OCHOBHATA; JIBOIHA M30JaIlMsa- KOMOMHAIIMS OT JIBa CJIOS 3alllMTHA U OCHOBHA,
KOUTO ca (u3uyecku paszfeiieHd, 0e3 Aa ce nomupar enuH ao npyr. [IpemocraBs MHOTO
BHCOKa cTerneH Ha Oe3omacHocT U € nepde e 3a <400V. Moxe na ce peanusupa ¢ win 6e3
MEXIUHEH MeTajJeH CJION 3a monoOpsiBaHe Ha MexaHW4Hara ycrtoWumBocT. [Cxema- 5
NpasovbeHLIHUKA, OM 6bmpe HABBbH- MOKOB0Oewd Ydacm, OCHOBHA U30NAYUS, MeHCOUHHA
MemanHa 066uUBKa, 6Mopu U30JIAYUOHEH CIOU, 3auUmHa Memaina 0O6eusKkal;y CUIeHa- uMa
KadecTBa Hail-MaJIko KaTo Te€3H Ha JIBoiHarta; M3onmpane Ha pabOTHOTO MSICTO- TOKPUBAHE Ha
BCHYKH TTOBBPXHOCTH, KOMTO MoOrar Ja ObJaT JOKOCHAaTH OT YOBEK, 3a Ja HE MOXe
€IHOBPEMEHEH JIONUP /10 HAKOJIKO YacTH C Pa3InyeH MOTECHIIHAII.

M3onanusara mpoMeHsl CbCTOSIHUETO M KadecTBaTa CH B Ipolieca Ha eKCILIoaTarus 1o
pa3IuYeH HAYMH: BHTPEIICH- HarpsBaHe OT pabOTUTE W TOKOBETE;, BHHIIHH- HarpsBaHE OT
BBHIIIHA WM3TOYHMIIM Ha TOIUIMHA, 3aMbPCSBAaHEC M OBJAKHIBAaHE. 3aTOBAa € HEOOXOIUM
KOHTPOJI Ha m3onanusata. OOMKHOBEHO, TOBa 00XBaIla MEPHUOJUYCH MPETriie]l Ha MAIIUHUTE;
MOCTOSIHEH WM MEePHOJNYEH KOHTPOJ Ha U30JIAlUATA C KOHTPOJIHU ypeau; MPOPHIaKTUIHI
M3NUTAHUSI U peMOHTU. M3uCKBaHMATA 32 ypeauTe 3a MOCTOSIHEH KOHTPOJ ca: U3MEpPBaHE Ha
aKTUBHOTO R Ha m3omamnusaTa HE3aBUCHUMO OT TOJIEMHUHATa Ha KallaluTeTa; u3MeHeHneTo Ha U
B MpeXaTa Jia He C€ OTpa3siBa Ha TOYHOCTTA Ha U3MEpBaHe; Ja ca HaASKIHU. [lepuoanunus
KOHTPOJI C€ ChCTOM OT M3MEpPBAHE Ha M30JIALIMOHHOTO R W mpoBepka Ha enekTpuyeckara
SIKOCT upe3 m3nuTBaHe ¢ moBuiieHo U. OOMKHOBEHO, C€ TOJ3BAaT METa0OMMETPH, KOHTO
M3BBPILIBAT JIBETE HEIlA €AHOBPEMEHHO.

B pabGotHu cpemu ¢ ocobeHa OMACHOCT OT €IEKTPONOpPAXKEHHUs, €IWHCTBEHATa
MO3BOJICHA 3aliTa € 0e30MacHOTO CBPbXHUCKO Hampe:kenue. TakoBa U He Moxe na
MpeAN3BUKa MPOTUYAHETO HA OMACEH TOK MPe3 YOBEKa JIOPH MPU AUPEKTEH JOMUP U TPe3
rojsMa IJIONl Ha Jomupa. 3a HaMbJIHO Oe3omacHu ce cuutaT 12V. B Te3u Mpexu TOKbT Hpu
JOTHUpP € TMO-MaJTbK OT JOJHATa rpaHuia Ha ycemanus Tok. Tesu U ce momywyaBar oT
TpaHcpopmMaTopH, Mpeodpa3yBaTean UK eIEKTPOXUMUYHHA U3TOYHHUIIH.

3amUTHOTO pa3jelisiHe € TEXHHYECKO 3allMTHO MEPOMPUSITHE 3a OCHUTYpsIBaHE Ha
3axpaHBaHe HAa CaMO €MH KOHCYMAaTOp B CAMOCTOSATEJICH TOKOB KPbI' C pa0OTHO HaNpe:KEeHUE
1o 400V, uzonupaHn oT 3eMs U Apyryu Mpexu. ToBa pa3aensiHe ce mpujara 3a 3aXpaHBaHE Ha
KOHCYMaTOpU C IMOBHUILIEHA CTENEH Ha OMACHOCT, MOJBUXKHU €JIEKTPUUECKH YpEeIu U JPYTH.
PazgensiHeTo ce peanmsupa 1Mo JBa HaAYMHA: Ype3 3aXpaHBAHE HA OTIACITHUTE KOHCYMAaTOpPH
mpe3 pa3AeTuTeNHu TpaHCc(hOopMaTOpH, BKIIOUYEHH KbM TpU(a3Ha Mpeka; WK upe3 ABUTaTeN -
TE€HEPATOPHU TPYMH WM Mpeodpa3yBaTesid, YAUTO HAMOTKH Ca pa3/ieJIeHu OT ITbPBHUYHUTE
BEpUTH Ha MpeKarta ¢ ABOITHA U30IalHsl.
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EnHo oT TeXHMYECKUTE MEPONPHUSTHS 3a 3allluTa OT MHAMPEKTEH Jomup 10 4dacTu nog U e
3alIUTHOTO 3a3eMsiBaHe. To ce ChCTOM B MpPEIHAMEPEHO CBBP3BAHE HA IMPOBOJIUMHU
HETOKOBOJICIIM YacCTH ChC 3€Ms Mpe3 3a3eMUTEIICH MPOBOIHUK M 3a3€MHUTEITHO YCTPOMCTBO.
To e npegHa3HAuEHO Ja OTCTPaHU OMACHOCTTA OT €JIEKTPOIIOPAKEHUS BbPXY XOpa U KUBOTHHU
IIPU TPOsIBa Ha KOPIYCHO CheAMHEHHUE, Ype3 HaMalsiBaHe Ha AonupHOoTo U(Z10 TOIMyCTHMOTO
50V) npe3 mManko R (<=2 oma). I3~U/(Ru3/3)~3U/Ru3; Uynax=I3*R3<=U 1on. [CXEMA]

Henocrarpuure Ha Metona, ca: 1) Hanpexxenunero Ha apyrute 2 a3y ce yBennyana.
3aroBa Karo 3aqBIDKUTEIHO CHOOpaXKEHHE € Ja ce J00aBH CHTHAIM3AIWS, TOopaau
BBb3MOXKHOCT OT mnociensaima nospena. [lpu egna nospena I's=(U*sqrt(3))/(R3+R;). 3aToBa
Yype3 CUTHAIHM3AIUATa [EJIUM CUTHAIM3UPAHE 3a MpoliieMa M M3KIIOYBAaHE HA MallMHATA 3a
OTCTpaHsBaHE Ha MoBpesaTa. 2) BcHuku KopmycHH yCTpOHCTBA MaaT 101 HallpeKeHHE.

[Ipunoxenne: Mzomupan 3L ¢ HH; B wmpexu cbc 3azemen 3L (3aenHo cbe
3any/sBane); B mpexxu ¢ BH.

3a3eMUTENTHU WHCTAJAIMU C€ CBHCTOSI OT 3a3€MUTENH, 3a3€MUTEIIHU MarucTpaiv H
3azemutenHu npooaHuiu. [CXEMA] MMa pasznuuHu BUIIOBE 3a3eMUTENH: EcTecTBEHHU-
MIPOBOAUMH OOEKTH, MOJIOKEHHU B 3€MsATa C JPYro MpeHa3HAUYCHNUEe, HO MOTaT Jia Ce MOoJ3BaT 1
3a 3azemsaBaHe (1o 1000V). TakuBa Morar jga ca MoJ3€MHH METaJHU OOBHBKH Ha KaOelH,
MOJI3EMHH METAJIHUA TPHOOIIPOBOAM, CTOMAaHOOCTOHHH KOHCTPYKITUH, METATHA KOHCTPYKITHH;
W3KyCTBEHHU- CIIEIUAIHO WHCTAIIMPAHU METATHU KOHCTPYKIIMHU 3a Bpb3Ka ChC 3eMsATa. Haii-
YEeCTO ca OT MOLMHKOBAaHW CTOMaHEHW MaTepuanud. Morar ga ca eouHuyHu- BEPTUKAIHU
(TppOM) U XOPU3OHTATHMU (IJIOYH, OOPBUM, MPEKU) WU 2PYNnosu- CHBKYMHOCT OT
EJICKTPUYECKU CBBbP3aHU MOMEXAY CH €AMHUYHH 3a3€MUTENH, 3a TOJIy4aBaHe Ha MOo-Maiku R
Ha 3a3€MUTENIUTE U MO-A00pO M3paBHABAHE HAa MOTEHIUanuTe. Morar Ja ca KOHTYpPHU WU
W3HECCHH.

[IpoBepkara Ha 3a3eMUTEITHUTE YCTPONCTBA BKIIOYBA U3MepBaHe Ha:R Ha 3a3emuTens,
cnerduaHoTO R Ha mouBara, R Ha mozga, n3mMepBaHe Ha TOMMPHU U KPAYHU HAPEIKCHHUS.
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3alIUTHOTO 3aHyJIsIBaHE € OCHOBHO TEXHUYECKO 3aLIUTHO MEPONPUATHE 3a NPEIOTBpATsBaHE
Ha 3JIONOJYKH. VM3mos3Ba ce 3aeAHO ¢ JIpYrH 3alUTHU cpenctBa. OCHOBHUTE LENU ca:
MaKkCUMaJHO OBbp30 3apaboTBaHE HA TOKOBATa 3allluTa; U HamaisBaHe Ha gonupHoto U 110
3apaborBane Ha 3ammrata. [CXEMA] B pesynrar Ha 3aHynsBaHeTO NpU NpOOHB B
M30JIalHATa HA KOHCYMaTOpH, IIPU KOETO HETOKOBOAECLIUTE METAJIHH YacTu ce oka3pat noj U,
ce ch3JaBaT yCIOBHA 3a Obp30 M3KIIOYBaHEe Ha (asaTa, B KOSATO MMa IMOBpEAa, 4pe3
IpenasuTea CbC CTONsAEMa BJIOXKKA WIM AaBTOMAaTUYHM IpeANa3uTesn/ MpeKbCBayu.
Kopriycute Ha 3aHyneHUTE MOTPEOUTENM Ca CBBP3aHH EJICKTPUYECKH KbM HYJIEBHUS
IIPOBOJIHUK Ha MpexXkaTa, KaTo Taka ce I0Jly4yaBa 3aTBOPEH KOHTYp IO KOMTO NMpoTHYa TOKa. 3a
t 0 M3KJIIOYBAHE Ha 3allUTaTa BBPXY Koplyca ce IoijiyyaBa omacHo pgonupHo U. 3a
HaMaJIsIBaHETO MY C€ M3BBpILIBA 3a3€MsBaHE Ha HeyTpajaTa ¢ IOBTOPHO 3a3eMsBaHe. C ToBa
I13HII ce noctura mo-0aronpusiTHO pasNpeAciieHUe Ha NOTEHUMAIUTE U HaMajlsiBaHE Ha
nonupHoTo U 10 KOpIycuTe Ha MallMHUTE.

W3uckBaHusATa OTHOCHO 3aHYJSBAHETO Ca KbM YCJIOBUATA Ha 3apaboTBaHE Ha
MaKkcUMaliHO-ToKoBaTa 3amuTa. Tyk L>=klpyr . JJpyro n3uckBane € HOBTOPHOTO 3a3eMsIBaHe
na e npe3 200-250m. [CXEMA 3a cbBMeCTHO 3aHYJ/IsiBaHe M 3a3eMsBaHe]

[TpoBepkara Ha epeKTHMBHOCTTAa Ha 3aHYJISIBAHETO BKJIIOYBA: TEXHUYECKHM HIpPErJIe/i-
IIPOBOJAHUILIMTE J1a UMAT IIpaBUJIHATA MApKUPOBKA; J1a HSIMa IOCJEA0BATEIHO CBbpP3BaHE Ha
KOHCYMaTopu B 3aHyJMTEJIHaTa Bepura; npu TpudasHM KOHCYMATOpH, Ja Ce€ H3IO0J3BaT
YETUPIWKWIHU KaOenu; Tpu TOABIKHM KOHCYMAaTOpH 3axpaHBaIIMTe Kabenu ga ca ¢
LIETICEJIHM ChEJUHEHUS C KJIeMa THUI IIYKO; MHHHMMAJHO CEYEHHE Ha 3aHYJIsIBaLIUTE
MpoBOMHUIM. M3BBpIIBAT c€ TIEpPUOIUYHN KOHTPOJIHU M3MepBaHus. Te m3mepBaT oomoro R
Ha HEYTPaJHUS NMPOBOJHUK U CBBP3AaHUTE KbM HEr0 €CTECTBEHU U U3KYCTBEHU 3a3€MUTENIU
KBM 3eMsl (<20Ma); KaKTO ¥ UMIIeIaHCa Ha KOHTYypa (a3a-HeyTPaICH IPOBOIHHUK.
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3alllMTHOTO M3KJIIOYBAHE € OCHOBHO 3alllMTHO MEPONPHUATHE IMpPEJHA3HAUYECHO 3a
MPEeIOTBPATABAHE Ha 3JIONOJYKH IMPU HMHIUPEKTHO JONHpaHe, KaTo OcCUrypsiBa Obp30 U
€THOBPEMEHHO M3KIIOUYBAHE HAa BCUYKHU (a3u- ISUTOTO 3aXpaHBaHe. To ce OChIecTBABA Upe3
3alMTHO-M3KIIIOUBaLM ycTpoiicTBa (31Y), kouto umar aerektop (1), MEXXIUHHU eTeMEeHTH
(ME) un uskmrouBaten (M3). B 3aBucumoct ot [, 31Y morar na ce 3axerictBar ot U nmm |
CHrHaj1. BayKHM XapaKTEPUCTHKH ca 0bp300eticmeuemo(tus=t +tup ¢ +tu:<=0.28); uyecmeumen
(peakiuusi Mpu MajKU CTOMHOCTH Ha BXOJHUTE BEJIMYUHU); CEeNeKmueHOCH(N3KII0YBAHE Ha
MUHHMAJIHO HEOOXOJIUMa YacT OT CXeMara); HadexcOHocm(TOTOBHOCT 3a peakius, KaTo He
pearupa Ha TMPEXOIHH MPOLECH U KOJeOaHUs B AOMYCTUMUTE TPAHUIIN); CAMOKOHMPOIL
(cmocoOHOCT Ha 3alUTaTa Ja pearupa Ha COOCTBEHHTE HeW3NpaBHOCTH). W3kirouBaHeTo
MOXKE€ J]a ce Mpujara caMOCTOSITEIHO, KaTO OCHOBHA 3aliuTa (C JOMBIHUTENHA) WA KaTo
nombiHUTENHA (KbM ocHOBHA). 3UY pearupamu Ha U ca: 3UY pearupamm Ha nonupuo U-
JOMBJIHUTEIIHA 3allIMTa KbM 3a3eMsiBaHeTo U 3aHyisaBaHeTo. [CXEMA] IlpenumctBa- mpocra
CXeMa M CHUTYPHOCT Ha 3allUTara, HEeJAOCTaThLM- HEOOXOAWMOCTTa OT JOI'BJIIHUTEIHO
3azeMsBaHe M Junca Ha camMokoHTpod. 3UY pearmpammm Ha U ¢ HyJeBa
MOCJIeI0BATEJHOCT- TIPEJOTBpaTsBa OMAacHOCT MpH enHoda3Ho U JBY(ha3HO 3EMHO
cheMHEeHue M npu eaHodazHo kopnycHo cbeauHeHue. [CXEMA] (+) mpocTto U CUTYpHO
3apaboTBaHe MpPU AUPEKTHO 3€MHO ChEAMHEHHUE, (-) HEUYBCTBUTEITHOCT KbM CHUMETPUYHO
HaMassiBaHe Ha R Ha u3omanusTa, JuIica Ha CAaMOKOHTPOJ M JIMIICA HA CEJIEKTUBHOCT MpPHU
3azemsiBaHe npe3 mno-rojisimo R. 3UY pearmpamu Ha ¢asure Ha U- 3aneiicTBa ce mnpu
noHmxaBane Ha U Ha enHa ot ¢asure (B Mpexu c uzonupane 311!) [CXEMA] Bucoka
YYBCTBUTEIHOCT U CAMOKOHTPOJI, HO € TPYJIHO IMPUIIOKUMO IIPU MPEXH cbhe 3a3eMeH 3L u He
€ YyBCTBUTEIIHO KbM CUMETPHYHO MOHMXEeHHE Ha R Ha u3onamusta B Tpute Qasu.
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[O6uu cBenenue 3a 3U- mppBaTa yacT Ha 8 BHIPOC]

31V pearupaiiiy Ha TOK ce JEIAT HAa HAKOJIKO Buja. 3UY pearmpamm Ha TOKa MPOTHYAL]
KbM 3eMsi- 3apa0oTBa mnpu mnosBa Ha gomnupHo cheauHeHue. [CXEMA] Twii kato, ako
TOKOBOTO peJie C€ pa3Bald wie TpsOBa [OMBJIHUTENHA 3aIIMWTa, KOETO OH YCIO0XKHUIO
KOHCTPYKLMATA, Ta3u cxemMa He ce wusnoia3Ba. 3UY pearmpamiu Ha TOK € HyJeBa
nociaegoBareanoct- T.H. T3 (nedexrno ToxoBa 3ammra). Pearupar Ha HHAUPEKTEH AOIUP
IPpU  KOPIIYCHO CBEIMHEHHE, KaTo Obp30 u3KIouBaT 3axpaHBaHeTo. [CXEMA]
TpanchopmaropsT Tun depaHTu ¥Ma TOPOUJAICH MArHUTONPOBOJ M BTOPUYHA HAMOTKA C
BKJIIOUEH JIaTUYMK 33 TOK C HYJEBa IMOCIIEJOBATETHOCT, a (pa3HUTE MPOBOJAHULIA U HYJIEBUST
MPOBOJIHMK MHUHABaT Npe3 OTBOpa Ha Topouja. lIpenumcrBa- mMpoka MNPUIIOKUMOCT U
CUTYPHOCT B paboTaTa, He3aBUCUMO OT PaOOTHOTO HANpEKEHHE, HE3aBUCUMO OT peKuMa Ha
pabota Ha 311. Morar ga ce moi3BaT CaMOCTOATEIHO WM B KOMOMHAIMS. 3a KOMIICHCHPaHe Ha
JUIICaTa Ha CAaMOKOHTPOJI, C€ IpernopbyBa uecrta rnposepka. 3UY pearnpamu Ha NOCTOSTHEH
onepaTuBeH TOK- T0JI3BaT CE B MPEXHU C MaJika IbDKMHA U PA3KIOHEHOCT, 3a HEMPEeKbCHAT
ABTOMATHYEeH KOHTPOJ Ha M30JAlMATa W 3alllUTa Cpelly HHIUPEKTeH Aomup. 3a TAX €
HEO0OXOIUM CTa0WJICH W3TOYHUK HAa IIOCTOSHHO HampexeHue. TexXHU MpeauMcTBa ca
YyBCTBUTEIHOCT KbM CUMETPUYHO U3MEHEHH Ha M30JalUiITa U CAMOKOHTPOJI.
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EnektpomaraHutHuTe TONETa ca (u3MuUeckd (GakTop Ha paboTHATA W OKOJHATA Cpeja,
OKa3Balll BJIMSHUE BBPXY (HU3UMOJOIMYHHUTE MPOLIECH, NMPOTHYAILM B XXMBaTta Marepus. Te
OMBAaT €CTECTBEHH HJIM B PE3YJITAaT Ha YOBemIKaTa aeiHocT. ChIlo Taka, Te ca ¢ HOHMU3HpaIl U
6e3 onusupain xapakrep. [CKAJIA]

CBBPHHUCKOYECTOTHUTE TIOJIETA Ca C f<3*10'Hz, kato Hai-roIsIMO 3HAYCHHE HMATE
Te3u B auanazoHa 50-60Hz. OCHOBHUTE U3TOUHUIM Ca OTKPUTUTE pa3lpeaesIuTeIHU ype1oH,
MOJICTAHIIUUTE U BB3IYIIHUTE €JIEKTPOIIPOBOAN C BUCOKO U CBPBXBUCOKO Hampexxenue. [lpu
Tsx npu Harpexxkenue 110V e nobpe, 220V e ciopro nanu e 1o6pe u npu 400kV ¢dakropa Ha
EMII ro uma cbc curypHocT. Jpyru MU3TOYHUIM ca KaKTO MPOMHUIJIEHUTE ypeaOu, Taka u
ouroBara TexHuka. [Ipu pasraexxaane Ha EMII e BaxHO Ja ce oTdeTaT JBETe MYy ChCTAaBKH-
eJIeKTpuyeckaTa U1 MaruutHata. Ein. mose okas3Ba mo-rojisiMo BiIMsIHUE, Thi KaTO MOTr'bJIHATATa
oT Hero eHeprus € 50 MpTH MmoBeye OT ApyraTa, CIEA0BaTENHO €JI. TI0JIE ONPEAEIs AEHCTBUETO
Ha EMII Bbpxy 4oBeka. J[Bara ocHOBHM (hakTopa onpeaensmu BiausHuero Ha EMII Bbpxy
4YOBEKa ca MOTEHIUAIBT Ha YoBeka Hamupail ce B EMII u Toka nmpoTuyany npe3 TsUI0TO Ha
YOBEKa KbM 3eMsTa.

JleiicTBUATa Ha €JIEKTPUYECKOTO IOJIE BBPXY YOBEKAa MOrar Ja ca TOIUIMHHU WU
HeToruHHY. [Ipu mbpBUTE B €I1. ToJie )KKMBaTa ThKaH ce moispusupa. Ch3aaBaT ce ycIoBHs
3a Bb3HMKBAHE HA €JIEKTPOJINTHA AMCOLMALNS, KAKTO U 3a IIPEMECTBAHE Ha 3apsAHOCTUTE BbB
BBTPEIIHOCTTA HA KJIETKUTE U B MEXAYKJIEThYHOTO MpocTpaHcTBO. HeTomnmuuuuTe neiicTBus
ce MposIBABAT KAaTO HapyllaBaHe Ha paboTaTa Ha HEpBHATa CHUCTEMa, Ha COJIEBUS OajaHC Ha
OpraHusma, KOeTo yKasBa BIIMSHUE BbPXY ChpJI€YHOCHA0BATA CHCTEMA.

3amuTaTa OT €JIEKTPUYECKOTO TOJIE CE OCHIIECTBSBA Ype3 U3IOJI3BAHE HA 3aTBOPEHU
€KpaHH, NP KOUTO MHTEH3UTeTa BHTpe € moutu 0, KaKTO M HM3MOJI3BaHE Ha €KpaHHpallu
KOHCTPYKILIMM, OCHOBaHM Ha NPHHIMIIA HA OTClIa0BaHe Ha MHTEH3UTEeTa Ha mosero. [pyr
HA4YMH Ha 3alUTa, € Ype3 U3IO0JI3BaHe HA JIMYHU MIPENa3HU CPEJICTBA.
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N3Trounnuure Ha JspbueHus ¢ PUY u CBY (3*104—3*1012Hz) ca CJIEKTPOTEPMUYHHU,
PaIMOTEXHUYECKH M eJIeKTpOoHHU ypenu. [Ipum Te3m monera ce OIEHSBa KOMIUIEKCHOTO
JIeiicTBHE Ha el U MarH cbheTaBdala. Bucokara f ykasBa TOITMHHO JIEHCTBUE BBPXY JKHUBATa
ThKaH, KOETO yKa3Ba HEOIArompusTHO BIUSHUE BBHPXY CNab0 KPBHBOCHAOJICHHUTE OpraHu
(ounte, MoO3bKa). HeTOmMHHOTO NeHCTBUE ce H3pa3siBa 4ype3 HEeOJArompusTHO BIUSHUE
BBPXY ChpJI€UHATA U HEPBHATA CUCTEMH, IPOMSIHA ChCTaBa HA KPbBTA U JIPYTH.

Onenkara Ha BJAMSIHMeE TIPY TE3U TOJIETa Ce pa3inyaBa B 3aBUCUMOCT OT pa3CTOSHUETO
no w3tounuka- 3oHa Ha wuHAayknusa(l), BearoBa 3ona(ll), 3ona nHa nudpakuusa(lll). B
3aBHCHMOCT OT Jlam0/1a, paOOTHOTO MSCTO TOMaja B €1Ha OT T€3U 30HU. 32 KbCH U YITPAKbCU
BbJHU (<10cm) To e BBB Il wim III 30nHa;3a abaru u cpeanu BBAHU (>10cM) ce HOpMHpa
WHTEH3UTEeTa Ha moJieto no ¢gopmynara S=ExH [Bektopu]. B 3aBUCHMOCT OT qbJDKMHATA Ha
BBJIHATA UMa 30HA HA UHAYKIIMS (camo 3a orepaTop) u ocHOoBHO npocTpanctBo [CXEMA].

3ammTaTta ce ochlIIECTBSIBA Upe3 HaMasIBAaHE HA MHTEH3UTETA Ha MOJIETO U MOTOKa Ha
MOILHOCTTA YPE3: 3awuma upe3 pa3cmosHue - yBellnyaBaHe Ha Pa3CTOSIHUETO O U3TOYHUKA;
3awuma upe3 HAMANABAHE HA NPOOBINCUMEIHOCMMA HA O001bYeaHe; 3awuma upe3
peayaupane Ha MOWHOCMMA- HEMOCPEICTBEHO PEryJiupaHe Ha FeHepaTOpUTE, WIM KOCBEHO
4ype3 NorIblareny; Ekpanupane- B eKpaHa ce 00pa3yBaT BUXPOBH TOKOBE, OPAXKIAIIH TOJIe
o0OpaTHO Ha E€KPAaHWPAHOTO, KaTO aMIUTUTyJaTa Ha €J1. ¥ MarH. ChCTaBAIIM Ha TOJIETO CE
HaMaJISIT MO €KCIIOHEHIIMAIeH 3aKOH B 3aBHCUMOCT OT JeOeNnHaTa Ha eKpaHa; nokpumus- 3a
HaMaJisiBaHEe Ha OTpaKaTelHaTa M yBeJMYaBaHE Ha MOTJIBIIATENIHATa CIOCOOHOCT HAa €KpaHa,
TUYHU NPEONa3HU cpeoCmea; OP2aHUu3ayUOHHO-3AUUMHU MEPONPULINUAL.
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Ocsetrnenuero, karo ¢akTop Ha padoTHaTa cpeaa, BiUse Ha pabOTOCIOCOOHOCTTA,
IIPOM3BOIUTENIHOCTTa U paboTHaTta arMocdepa. OCHOBHU CBETIOTEXHUYECKU BEJIMYMHHU Ca:
ceéemauner NOMOK, UHMEH3Umem, OCEeMeHOCH, KOAUYeCmB0 O0CBEMeHOCH, SApPKOCH,
Koeguyuenm Ha pagHoMepHOCm Ha uskycmeeno oceemiaerue. OT 3HaUCHHUE 3a KAU€CTBOTO Ha
OCBETJICHHETO Ca HaJIeKTHOCTTa M MOCTOSHCTBOTO. OCHOBHHM IIOKA3aTeld 3a 3PUTEITHO
BB3IPUATHUE Ca: Koeuyuenm Ha ompasjicenue- CIOCOOHOCTTa Ha OOEKTHUTE Jla 0Tpa3siBaT WIH
MOTJTBIIAT CBETIIMHATA, BUOUMOCH HA OOeKm- XapaKTepu3upa YOBEIIKaTa CIIOCOOHOCT 3a
BB3IIpUEMaHe Ha OOEKT, KoHmpacm- TONsM/ CpeleH/ MalbK, Ouckomgopm- Tpelnu3BUKBa
OTBJIMYAaHE HA BHUMAHHUETO, IMOBUIIIABAHE HA yMOpaTa, HaMajsiBaHe Ha pabOTOCIOCOOHOCTTA;
3acnenasane- HECNMOCOOHOCT 3a HOPMAJHO BWXKIAHE; CEEMAUHEH CNeKmbp; 3pUmenHa
aoanmayus- CIoCOOHOCT 3a BB3IPHUATHE HAa O0EKTH C pa3inyHa SpKOCT. B 3aBHCHUMOCT OT
paOoTHaTa TemmnepaTypa Ha CBETJIOM3TOYHHUKA ce Je(QUHUpAT TpU 30HU: 1-30HA C MOJXOMSII]
CHEKTBP, 2 U 3-30Ha Ha quckomdopt. [CXEMA]

B 3aBUCHMMOCT OT CBETJIMHHHS M3TOYHMK, CBETJIMHATa € €CTECTBEHa M M3KYCTBEHA.
EcrecTBeHara ce moilydyaBa OT CI'lbHUEBaTa CBETJIMHA. KoJIMuecTBOTO ce OIeHsBa upes3
KOC(UIMEHT Ha ecTecTBeHa OocBeTeHOCT e=EBbTp./EBbHII. M3KYCTBEHOTO OCBETIIEHHE ce
mojlyyaBa OT JIaMIM C HaXKeKaeMma JKMUYKa, JTYMHUHECIEHTHH JIAMITH, XaJOTCHHU JIAMITH.
OCHOBHM mapaMeTpy Ha JaMIHUTe ca Koed. Ha HMKOHOMUYHOCT, CIIEKTPaJieH CbhCTaB,
eKCIUTOATaIMOHHA TPOIBIIKUTEITHOCT, KOUTO ONPEACTAT TMPHIOKUMOCTTa Ha JaMmmnuTe. B
3aBHCUMOCT OT IpeJHa3Haue€HHETO CH, CUCTEMUTE 3a OCBETJICHHE ca 3a: OO0 OCBETJIICHHE,
JIOKaJTHO, KOMOWHUPAHO, aBapUiiHO W eBaKyallmoHHO. HopmuTe ompenensr OCBETEHOCT B
3aBUCUMOCT OT KOHTpacT, (hoH, BUA, TOUYHOCT Ha paboTta. Cropen HEOOXOIMMOCTTA OT
OCBETJICHHE, TPOM3BOJICTBATa ca 3 KATETOPHH: C HEMPEKbCHAT IMKBI M CTpaTerHuecKa
BaXHOCT; C HENPEKBbCHATOCT HAa TEXHOJIOTMYHUTE IPOLECH, MOpaau TOJIEMH MaTepUaHU
3aryOu; M TakuWBa NpU KOUTO paboTaTa MOXKe Ja ce MpekbcHe Oe3aBapuiiHo. IIbpBuTe 2
KaTeropuu TpsioBa Jja UMaT aBapUiHO OCBETJICHHE, a TPETaTa CaMo €BaKyallMOHHO.
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JlazepbT € reHepaTop Ha €JIeKTPOMArHUTHO JIbYEHHUE B ONTUYHUS JUana3oH, ChC CBOMCTBATA!
MOHOXPOMHOCT, KOXEPEHTHOCT, BUCOKA UECTOTA, IOJIsiMa HACOYEHOCT Ha JIb4a, MHOTO BUCOKA
KOHIIEHTpALlMs Ha EHEprusiTa Ha CBETJIOTO MeTHO. Jlasepu ce u3mos3BaT B IPOMUIILUIEHOCTTA,
MEAMIMHATA, U3MEpPBaHUATa, U3KycTBOTO. CIIOpEa CBOMTE HapaMeTpH, T€ CE€ pas3leisiT IO:
MOWHOCM HA JI'bYEHUEemOo, pPeXCuM Ha paboma, HAYUH HA OXNaXCOaHe, OBINCUHA HA
JbYEHUEMO, 8UO0A HA AKMUBHUSL e1eMEHM.

Paznuynute KOHCTPYKUMH, HpeqHa3HAYeHHE, MOIIHOCT W YeCTOTa, JOBEXKIAaT [0
HAIMYMETO Ha BpenHU (PAKTOpU B TMOMELICHHATA, B KOMTO Ca Pa3IOJIOKEHH JIa3epuTe.
OCHOBHHUST BpesieH (akTop, € CaMUAT JIa3epeH b4, KOWTO MOpaay CHIHOTO cH (OKycHupaHe,
MOXKE Jla JIOBEJIE O CEpUO3HU H3rapsiHUsl IpU MONAJAaHE BbPXY YOBELIKOTO Tsuio. Jpyru
BpEIHU Ca: TCHEpUPAHUTE M3IbUBaHUs; HoHM3Upamy JbueHus; EMII; mym; Bubpanuu. Toi
KaTo BB3JCHCTBUETO Ha Ja3€pPHOTO JbUEHUE BbPXY THKAHUTE 3aBUCH OT IUIBTHOCTTA Ha
SHEepruiiHus MOTOK, BPEMETO 3a EKCHO3MIMs, AbKMHATA Ha BbBIHATA M JbJDKUHATA Ha
UMITYJICUTE, JIa3epUTe ce KIacHUpUIUparT Mo creneH Ha omacHocT: OBa (Oe3omacHm), 1Ba
(Manko omacHM), 2pa (cpeaHo omacHH), 3Ta (omacHu), 4Ta (BUCOKO OIAacHMU). 3a 3alIuTa,
Ja3epuTe CE€ MOHTUPAT B OTICIHHU IMOMELICHHS, ¢ HEOOXOIUMH: pa3Mep, KOeQHUIMEHT Ha
orpakeHue Ha creHure <0.4; oOmIO0 OcCBeTIeHHE; ONOKUPOBKH U OTPAKICHUS; 3aIlUTHU
€KpaHH; BEHTHJIALUs; 0003HaYeHUs; JUCTAaHIIMOHHO YIpaBieHue Ha npouecure. Chllo Taka
TpsIOBa BUCOKA KBaIM(PUKAIIKS HAa IEPCOHANA U U3I0JI3BaHe HA JIMYHU MIPEANa3Hu CPeICTBa.

WMoHn3upamure nThUEHHs Ca BHCOKOYECTOTHH M HOHH3MPAT CpeJaTa B KOATO Ce
pasmpoctpansBaTr. Bugose: cama nvuenue, penmeenosu avuenus u opyeu. C HOHU3MpALIH
U3bUBaHMSI B paboTHaTa cpena ca ChIPOBOJEHU: sIpeHaTa EHEpreTHKa; MpPOLIECUTE
CBBp3aHH C YCKOPUTENIM Ha eJIEeKTPOHH; HW3MEpBaHUs Ha JebenuHa Ha MaTepuai;
M3MEPBaHUs Ha HMBA Ha BeEIIECTBA. BB3AEHCTBHETO HAa WOHU3MPALIOTO JIBYEHHUE BBPXY
YOBEKA CE OLICHSBA CIIOPE]| 103aTa HA NPEJAJeHa SHeprus Ha BEllecTBOTO. MoHM3Mpammre
JbUEHUS BOJAT O MOHM3KMpaAHE HAa MOJIEKYJIMTE B KUBaTa MaTEpuUs, a IPU B3aUMOJICHCTBUE C
BOJa pa3pyllaBaT >KMBUTE THKAaHM M HapylIaBaT HOPMAaTHUTE OMOXMMHUYHHM MPOLECH B
opranusma. IIposBara Ha (QYHKIMOHAIHM HapylIEeHUs ce Hapuya JbueBa Oonect. B
3aBUCHUMOCT OT CTEIICHTA Ha YBpPEXJAaHE Ha OpraHUTe, T€ MOTaT TPallHO /1a OTKaXXaT WJIK J1a Ce
BB3CTAHOBST.

Pagnanuonnata 3amurta Ha TpOQECHOHATHO OONBYBAHUTE JHIIA CE OCHOBaBa Ha
npuHuunure: 1.IlpeaBapurenHa oneHka Ha puUcKa M ONTHUMHM3UpPAHE Ha 3alUTara,
2.Knacudukanus Ha paOOTHHTE MecTa B pa3iaudHu 30HU, 3.Knmacudwukanus Ha Xopara B
paznuuHu Kareropuu, 4. MOHUTOPHUHT Ha Pa3IMUYHUTE 30HU, S.MenuuuHcko HabmoaeHNe. 3a
MOCTUTaHEe Ha HEOOXOAMMaTa CTEeIEeH Ha 3allliTa ce MpujlaraT OpraHu3alloHHU U TEXHUYECKU
CpEICTBA 3a 3aIIMTa (XepMeTH3alusl, BEHTUIALUs, EKpaHUpaHe).
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[Tpou3BOACTBEHUAT MHUKPOKIMMAT € ChCTOsHHE Ha paborHara cpexa. Temmeparypara Ha
BB3yXa HMa TOJSIMO 3HA4YCHHE 3a 3JpaBeTo, paboTocmocoOHOCTTa W KoMmdopra.
BaakHocTTa Ha BB3IyXa BIMsSE€ HAa CKOPOCTTAa HAa OXJIaXKAaHE HAa YOBEIIKOTO TSUIO 4pe3
nsnapenue. CKOPOCTTa Ha JBM:KeHHe HA Bb3AyXa OKa3Ba BIMSHHE HAa TOIUIOOOMEHHUTE
IpOLIECH MEXIy YOBEeKa M OKOJHaTa cpena. Tepmoperyjanmusita Ha OpraHu3ma ¢
KOMOHWHAIIUS OT TOILUIONPOAYKIMS W TOIUIOOTAENsiHE. [Ipr poMeHr BHB BBHINHATA t°, 3a 12
Ce 3ara3u TOIUIMHHHAT OaJaHC B OpraHu3Ma, c€ U3MEHAT ChOTHOIICHHUATA HA MPOAYKIHUITA U
otTnesstieto. [Ipd MHOTO BHCOKH WIJIM HHCKH BBHINHH t° TOBA MOKE Ja OKaKe HEraTWBCH
e(eKT BbpXY MPOLECHUTE B TSIIOTO.

3a ocurypsBaHe Ha Oe3omaceH M OJaromnpusaTeH MHUKPOKIMMAT, C€ H3MOJI3BaT
pasnnyHu MeToau. OTOIUIMTEJIHHTE CHCTEMH ca TpsAOBAa Ja MOIIbPKAT ONTHMAIHH t°.
Bentuiaanusita Ha pabGoTHHUTE IMOMEUICHMS € TpEHA3HAYeHa Ja OTBEXKIAa TOIUIMHA, Ja
OCHUTypsiBa HEOOXOJMMaTa CKOPOCT Ha JIBIKCHHE Ha Bb3/1yXa U J1a HaMaJIsiBa KOHIIEHTPAIHATa
Ha BpeAHM BemiecTBa. EKpaHHpaHeTO HAa WHTCH3WBHM W3TOYHHIIM HAa TOIUIMHA Ce
OCBIIECTBSIBA Ype3 MPETPaay MO ITBTSA HA Pa3sNpOCTPAaHEHUE Ha TOIUIMHHHA MOTOK. Te morat
Ja ca €THOCIONHHM WIM MHOTOCIONHH, CTallMOHAPHHM WM TOABMXKHU. WHAMBHAYyaTHHUTE
cpeAcTBa 3a 3alIMTa MPEACTABISABAT CIEHHATHO OOJIEKIO OT HEropuM IIOpecT IUIar,
YCTOMUYMB Ha TpUUcTa TOIUTMHA. [lOAXOAAIMAT peKUM HA TPYA W OTAMX CHIIO € BapUAHT
IIPY TIOMEUIEHUS ¢ HeOJIAronpuaTeH MUKPOKIIUMAT.

B HsKOM NMpOW3BOACTBAa TEXHOJOTHMYHHUTE IPOIECH CE CHIIPOBOXKIAT C OTIEISHE Ha
rasoBe, npax u napu. Te ce HapuyaT BpEIHU BEIECTBA, IOHEXKE MOMAJANKH B OpraHH3Ma,
MPEIU3BUKBAT OMACHU M HEOIAronpusiTHH Bb3zelcTBUsA. [Ipon3BoACcTBEeHHS NPaX ca CHITHO
pa3poOeH TBBPAM YaCTHIM, JETSAIIN U 3aIbp)Kalld ce BbB Bb3IyXa MOPaIH MAJKUTE CU
pa3mepu u Maca. Morar J1a ca OpraHMYHU, HEOPTAaHUYHU U CMECEHH; BUIUMH, MUKPOCKOI U
yATpaMUKpOCKoNYHY (auM). [IpaxoBuTe aepo30iu nmomasaT B OpraHu3Ma 1pe3 ANXaTeTHUTE
OBTULIA WM C€ TIOJENBaT MO Kokarta. MoraT Ja NPUYMHSAT TOKCHYHO, AJIEPTUYHO, WIIH
KaHueporeHHo JeiicrBue. Ilpom3BoacTBeHMTEe OTPOBHM ca ra3oBe, Iapu, aepo30id H
TEYHOCTH, KOUTO TPH KOHTAKT C OpraHM3Ma TMPEeJAW3BUKBAT paHW, OTPaBIHHUS U
npodecroHanHu 3aboisBaHMA. Te ce OTAENAT OT CYpPOBHHH, Moiy(haOpukaTH, TOTOBU
MIPOIYKTH, CIIOMAraTeIHH BEUIeCTBa, OTHAABYHU MPOAYKTH. [1o XapakTepa Ha TOKCHYHOTO CH
JeicTBUE, OTPOBHUTE CE pa3feisaT Ha: Jpa3HEeIlMd Ko)kKaTa; JpasHelld JUXaTeJHWUTE OpraHu;
TOKCHYHO [ICHCTBAallli Ha HEpBHATa CHCTEMa; TOKCHYHO JCWCTBAIIM BBPXY KpPBBTA;
JeiicTBaly Ha OOMEHHUTE MpolecH. BbpXy KOHIIEHTpalusTa Ha BpeAHUTE BEIECTBA OKa3BaT
BIMSIHME CKOPOCTTAa Ha JBW)KCHHWE Ha BB3AyXa, TeMIleparypara, BIaKHOCTTa M JIPYTH.
OTpaBsiHUATA MOTAT /1a ca OCTPH (CJie]] eTHOKPATHO JielcTBUE Ha TOKCUYHUTE BEILECTBA) WK
XPOHUYHHU (CJIe]T CHCTEMATUYHO MPOHUKBAHE).

3a KOHTPOJ Hai-rojasiMo 3HauYeHHE HMa MPEAETHO JOIycTHMaTa KOHIIEHTPALUs
(ITAK), xosTo e MakcumanHaTa KOHIIEHTpalMs B paboTHaTa 30HA, HEMpeIu3BHKBaIla
HUKAKBU MPOOJIEMHU B ChCTOSIHUETO HA pabOTeIus 3a LeJNUs UM Iepuo]] Ha paboTa U KHUBOT.
3a 3amuTa UMa HIKOJIKO METOJa: MPEeIoTBpaTsSBaHe Ha OTIEJSHETO Ha BPEIHU BEIIECTBA B
paboTHaTa cpefa, MoJ00psBaHE Ha IJIAHUPAHETO, TEXHUYECKa BEHTHJIAIMS, M3IOJI3BaHEe Ha
WH/IMBUTYyAJTHU 3aIIATHU CPEJICTBA U MEIUIIUTHCKN U OPTaHU3AI[IOHHH MEPOTIPUSTHSL.
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IIponiecure cBbp3aHu ¢ MEXaHUYHU KOJICOaHUS HAa YACTULM B €JaCTUYHA CPea IPEJU3BUKBAT
aKyCTHYHU TPENTEHUS, KOUTO C€ Bb3IpHUEMAT KaTo 3BYK. CbBKYITHOCTTA OT 3BYLIM C pa3jInyHa
4ecToTa U aMIUIMTY/a, ce Hapuya myM. OCHOBHHUTE XapaKTEpUCTUKU HA IIyMa ca: HaJsAraHe,
MHTEH3UTET, TPbMKOCT. Criopes] CTeleHTa Ha TPbMKOCTTa ce JIe(UHUpAT Impar Ha YyBaeMOCT
Y TIpar Ha 0oJika.

Bunosere mym, crnopex H3MEHEHMETO CH OMBaT IIOCTOSIHHM, NPOMEHJMBU U
umnyncHy; Crnopen U3TOYHMKA- MEXaHUYHHM, MarHUTHU U aepoauHamuuHK; Criopes cpenara
Ha pa3NpoCcTpaHEHHe- BB3IAYLIEH M CTPYKTypeH; Cnopex uecrorara- HUCKOYECTOTEH,
CPEAHOYECTOTEHH U BUCOKOYECTOTEH.

BnusHuero Ha mIymMa BBbpPXY 4YOBEKAa 3aBUCH OT HPOABIDKMTEIHOTO JEHCTBHE,
MHTEH3UBHOCTTA, YECTOTHHS CIEKTbp. Ilpn NpoabiKUTENHO BB3ACHCTBHE HAa LIymMa ce
IIPOMEHSI CllyXOBaTa 4YYBCTBUTEJIHOCT (MOBHIIaBa C€ JOJIHWA Ipar Ha 4YyBaHE), HMa
HeOJaronpusATHOTO AEHCTBHE BBPXY HEpBHAaTa M ChPJEYHOCHIOBAaTa CUCTEMa, HACThIIBAT
rJ1aB000JIME, pa3CcestHOCT U HapyaBa TpynoBaTa aeiiHoct [CXEMA 7.17]. Hopmupanero ce
U3BBPIIBA B 3aBUCHUMOCT OT dyecrorara. Karo Mepku 3a 3amuTa ce HM3I0J3BaT: aKTHBHA
3amuTa(peOTBpaTsIBaHe WM HaMalliBaHE Ha IIyMa); JIOKAJIHO IOHM)KaBaHE Ha IlIyma
(wrymo3ariymiaBamiy Mperpajgd); akycTMyHa o0paboTka Ha Crpaaid H HOMELICHHS
(obsMiIOBaHE HAa CTEHUTE); TMYHU IPEANA3HU CPEICTBA.

HIymMbT M 3ByLUTE M3BBH O0JIACTTa HAa YyBaHe ca cbllo onacHu. UHGpa3ByKbT ce
reepupa ot MexaHumuHu kojebOanus ¢ f<16Hz. Toil neiicTBa BbpXy BBTPEIIHUTE OpraHH,
KaTo NpUYMHABA KoJeOaHWE W TPHEHE MEeXAy TAX. 3aluTh OT HHOPa3BYyK ca camo
MIpelOTBpaTABaHE olle B M3TOuHHIMTE. He Morar na ce mos3Bar €KpaHU WM IpErpajiu,
IIOHEXe Te OMxa BIJIe3JIM B PE30HAHC. YJATPa3BYKbT ce cb3aBa oT uzroununu ¢ £>20kHz.
Toli He MoXke Ja ce pa3npocTpaHsBa MO Bb3AyXa, HO MOxke 1o TeyHoctu. [lpu neiictBue c
MaJIbK MHTEH3UTET NMPEJU3BUKBA YCKOpsBaHE Ha OuosiornyHuTe npouecu. Ilpu yBennyaBane
Ha MHTEH3UTETa C€ YBpekKJa KJETbYHAaTa MpOTOIIa3Ma, IMOSABSIBAT CE CMYIICHHUS B
TepMOperyianusaTa u myica, 1 OOJIKM B YIIUTE U IJaBara. 3alluTaTa € ype3 pasrosaraHe Ha
M3TOYHMIIM Ha YATPa3BYK B OOLIMPHU MOMEIIEHUSI ¢ HOpMaJHa TeMIlepaTrypa, n30arsaHe Ha
KOHTAKT, ¥ U3MOJI3BaHE Ha JIMYHU 3aIUTHU CPEJCTBA U O0JIeKJIA.

BubpanusTa e nporec, npu KOWTO JlajieHa (pU3NUecKa BEIUYMHA UMa KojeOaHUe OT
HapacTBaHe KbM HamallsiBaHe M 00paTHO. Te ca MexaHUYHU KoJIeOaHus B HeeJlaCTUYHA Cpefa,
U MoraT Ja ca XapMOHMYHU M CJIO)KHO CHCTAaBHH, Karo OOMKHOBEHO Ca CHCTaBHU OT
HaCJIarBaHETO Ha HSAKOJIKO XapMOHMYHM KojieOaHUs. BubOpanuurte ce pa3fensT Ha TakuBa C
o0mio aeWcTBUe (JEHCTBAIIM Ha LIETUS OPraHu3bM) M JIOKAJHU (OKa3BaT BIUSHUE TPU
KoHTakT). Crnopen decrorara ca HHUCKOYECTOTHH, CPEOHOYECTOTHH M BHCOKOYECTOTHH.
JleiicTBHEeTO UM BBPXY 4HOBEKa 3aBUCH OT amruTynara u decrorara. [CXEMA 7.18] Te
IIPUYMHSABAT TIPOMEHM B CBpPIACYHOCHJOBATA W HEpPBHaTa CHCTEMHM, HapylaBar
KOOpJMHAIMATA Ha JBM)KEHMSTA. 3a 3allMTa Cce Mpujarar: OorpaHu4aBaHe Ha BHUOpauuu B
CaMHUTE HM3TOYHMIIM, BUOPOM3OJIALMM OT €JNaCTUYHM MaTepualid, BUOpOracuTenu, JIMYHU
MIpeila3Hy CPesICTBA, OPTaHU3alIMOHHU U CAHUTAPHU MEPOIPUSITHSL.
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CTaTUYHOTO €JEeKTPUYECTBO € HATpyIBaHE Ha eJNeKTPUYECKH 3apsiaiu B obema Wi
MOBBPXHOCTTA HA MPEAMETH U KOHCTPYKIIMH, TP KOETO BHPXY Te3u 00eKTH ce oOpa3yBaT
3HAYUTEJIHU MMOTEHLIUAIH CIIPSAMO 3eMsi. BCAKO TA10, KOETO UMa eJeKTPUUYECKHU 3apsi]] Ch3AaBa
OKOJIO ce0e CH eJIEeKTPUYECKO Iosie. ENeKTpudeckoTo mojie, Ch3JaleHO OT HEMOJBUKHU B
MIPOCTPAHCTBOTO  3apsiIOHOCUTENH, C€ Hapuya eleKkTpoctatTuyHu mnoje. [lo-BaxkHu
XapaKTEPUCTUKU Ha TSJIO0 3aPE/ICHO C TaKOBA I0JIE Ca: eEKTPOCTATUUCH 3apsij], KalmaluTeT Ha
3apeICHOTO TAJO, MHTEH3UTET Ha EJIEKTPUUECKOTO I0Jie, MOTEHIMAl Ha EJIEKTPUYECKOTO
oJie, KOJIMYECTBO €HEPrusi akyMyJlMpaHa B KanalMTUBHATA CHCTEMa Ha €J. 3apeleHO TsUIO,
o0eMHa MIBTHOCT Ha 3aps/ia, MOBbPXHOCTHA ILUTHTHOCT HA 3apsijia, IMHEWHA TUTbTHOCT.

EnexTpocratuunu 3apsau ce reHepupar Mnpu ABMKEHUE HA JTUEJICKTPULIM, B PE3YJITAT
Ha pasznuuHu  ¢akropu. KoHTakTHa ejekTpu3amusi- NpPU KOHTAKT HAa TPAHUYHUTE
MOBBPXHOCTU NpPU MaTepHaId C Pa3JIMUYHU JAUEIIEKTPUYHU NpoHUIIaeMocTu. ToraBa ce
o0Opa3yBa JBOEH EJEKTPUUECKHU CIOM C MPOTHBOIOJNOXNKHA MOJAPHOCT. Ilpu MexaHUYHO
paszzensiHe Ha TOBBPXHOCTHTE, 3apsauTe Cc€ 3aabpKaT HAa TOBBPXHOCTUTE HUM.
Enexrpuszanus npu TpueHe- NpU TPUEHE Ha TBBPAU Tela M IpPU TPAHCHOPTHpaHE Ha
TEYHOCTH M IIPaxoB€, KOUTO C€ TPUAT B CTEHUTE HA pe3epBoapa. B To3m ciyuyaii
eIeKTpU3alMATa Ce IMoJly4aBa B peE3ynTaT Ha rojemMuss Opol KOHTaKTHHU TOYKH.
Enexrpu3zanus npu edexkra KOPOHA- MPHU IOCTaBSIHE HA JUEJICKTPUK B HEPABHOMEPHO
€IIEKTPUYECKO TOJ€ C TOJSIM HMHTEH3UTET OT M3TOYHHUK Ha BHCOKO HaIlpeKeHUe.
EnexTpu3anusi o HHAYKUMS- TIPU MTOCTABAHE HA JUECJICKTPHUIIM U MMPOBOJHUIIMA B €J1. MOJE,
MIpU KOETO HACTBIIBA MOJSIpU3AlMS HA HOCHUTEIUTE MO MOBbpxHOCcTTa. EJiekTpu3auus npu
€JIEKTPOJIUTHH NMPOIECH- TPU MOTAISIHE HA JeTaiin B raiBaHUYHU BaHu. [lne3oesiekTuuna
ejleKTpu3anusi- 10pu JedopMupaHe Ha TMOBBPXHOCTTa Ha TBBPAU JUEIEKTPUIU U
MIOJTYITPOBOJIHUILIM, TIPU HATUCK, yIap U APYTH.

Heb6naronpusaTHOTO IEeHCTBUE HA CTAaTUYHOTO €J1. TOJIe Ce MPOsBsIBA MPU PA3BUTUETO
Ha eneKkTpuuecku pazpsa. Haii-uecto paspsaure OuBaT- UCKPOB (IIBJICH EIEKTPUUYECKU
MpoOUB MEXIy TOYKM C Pa3lWYHU TMOTEHIMAIHN); Tjeell (HEMbJIeH MPOOUB); B3I
(HemBJIEH €. TPOOWB MO MOBBPXHOCTTA Ha JUENEKTpUIM). THi KaTo paspsaa € CBbp3aH C
OTJIeJISIHE HAa €HEeprus, TOBa MOXKE Jla CTaHE MPUYMHA 3a BB3IUIAMEHSBAaHE HA B3PUBOOIIACHU
cmecu. ChIo Taka, 3apsijga MOXKe J1a TPeAU3BUKA TEXHOJOTUYHU U3MEHEHHS B MaTEepHaIA U
enemMeHTH. OCBEH TOBa, MPOABILKUTEIHOTO ACHCTBUE HA TAKOBA I0JIE BbPXY YOBEK BOJAM 10
HaMaJIsiBaHe Ha TPYJIOCIOCOOHOCTTa, yMopa U nuckoM@opt. [Ipexku ¢pu3nomoruyuu nencTBus
C TEXKHM TMOCIEAUIM Ca MaJKO BEpPOSTHU, HO pa3psAMTE MOraT Ja HpPHYMHAT CTpEC,
HeaJIeKBaTHU peaklMu M 3aryda Ha KOHIIEHTpAIWs, KOUTO Ouxa OWJIM TpEArnocTaBKa 3a
TPYJIOBH 3JIOMOJIYKHU.

3amuTa OT CTaTUYHO EJIEKTPUYECTBO CE€ OCHIIECTBABA YpE3 CaAMOCTOSATEIHO WU
ChbBMECTHO NIpHJIaraHe Ha: 3a3eMsiBaHe- CBbpP3BAaHE HA YAaCTH HA MAIIMHU KbM 3a3€MHUTEIHA
uHcTananus;, U3noa3BaHe Ha HeyTPaJM3aTOPH- YCTPOMCTBA HAMaISIBAllM CTEMEHTAa Ha
enekTpuzanus; ONTUMHU3ANMA HA TEXHOJOTHYHUTE MPOLEeCH- HaMalsiBaHEe Ha CKOPOCTTa Ha
JBIDKEHUE Ha YacTuIuTe; UHAUBUAYAIHH CpeCcTBA.
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ATMOC(EpHOTO E€IeKTPUUECTBO(MBIHHATA) € eNEeKTPUYEeCKH pa3pal B armocdepara,
MPEAN3BUKAH OT pa3/ielisiHe W HATpYyINBaHe HA OOEMHHU €JIEKTPOCTATHYHU 3apsiu C pa3inueH
MOJIAPUTET B OypeHocHuUTe obOsanu. MbaHUMTE UMaT peauna Bb3aedcTBusa. I[lpu
AMPEKTHUS(MPAK) YAap HA MBJHHUATA CE€ NPEAU3BUKBAT MTOPAKEHUS OT €JIIEKTPUUYECKH TOK,
KOUTO JIOBEXJAT JI0 TEXKKU H3rapsiHusl (OBBIVIABAHE HA TSUIOTO) C JieTaTelieH u3xoa. B
MIPOBOAMMHE OOCKTH TOKBHT MPEIU3BUKBA MPEHANIPEIKEHHUE, MAJICHUS Ha HANPEKCHNUE B HIKOU
YaCTH U BTOPUYHM PA3psSAN MEXAY TAX U APYry 4acTu. TOKbT HA MBJIHUATA UMA U MONIUHHO
Oeticmaue, IPU KOETO C€ OTEIIS TOTUIMHHA CHEPTHsl, KOETO MPEIU3BUKBA MOKAPH, EKCILIO3HUH,
pasramnsiHe Ha METalHU MOBBPXHOCTH. MBIHHUATA UMA U MEXAHUYHO Oelicmeue, KOETO ce
M3paszsiBa Karo MpoOMB OT TOYKATa Ha yAapa BBPXY METATHU ChOPBKEHHS, KOUTO HSIMAT
€JIEKTPUYECKa BPbB3Ka CbC 3€MsTa, WU BbPXY CHOPBKEHUS OT HENPOBOAUMHU MaTEPUAIIU.
MpbJIHUMTE MUMAaT ¥ BTOPUYHHM NPOSIBH. Erekmpocmamuunama uHOYKyusi TPEACTABISBA
HATPYIBaHE Ha EJIEKTPUYECKHU 3apsay B HAJ3€MHU OOEKTH W IO MOBBPXHOCTTA Ha 3eMSTa.
Bb3HUKHAINTE MOTEHIMATHW Pa3JIMKM MOTaT Ja MPEAU3BUKAT EJIEKTPONOPAKEHUE WU
UCKpEHE MEX]1y U30JIUPaHU €ANH OT APYT MPOBOJIUMHU O0CKTH. EnexmpomacHumua uHOyKyus
ce MoJy4daBa Mopagu M3MsHaTa Ha MAarHUTHOTO MOJIE B MPOCTPAHCTBOTO 3apajyd UMIYJICHUS
XapakTep Ha MbBIHUATA (CHINO MpeAu3BUKBa ucpene). [lo mpoBonuMuTe UHPPACTPYKTYpHU
O0EKTH MoraT Ja ObJaT npeHeceHu BUCOKU NOMeHyuaau Ha TOIAMO pascrosHue. Te
MIPEAN3BUKBAT €IEKTPONOPAKEHUS U UCKPEHE. [Jonuphu u Kpaunu Hanpedcenus ce MosBsIBaT
B pe3yJiTara Ha NPOTHUYAHE HA TOK B 3€MSITA.

MbiaHue3amuTaTa Ha pa3IMuHUTE CTPaJd U ChOPBKEHHUS CE ITPOEKTUPA B 3aBUCUMOCT
OT TAXHATa Kareropud. [lvpea kamezopus ca Crpagyd U BBHIIHHU ChOPBKEHUSA, B KOUTO MMa
MIOMEUIEHUs C B3pUBOOIACHU 30HU OT kiac Bl u B2 no B3puBoomnacHoct. Bmopa kamezopus
ca Crpajau ¥ BBHIIHU CHOPBHKEHHUS, C MIOMEIICHUSI ¢ B3PUBOOIACHU 30HU OT kiac Bla, BI10,
B2a u BpHIIHM ypeadu cbe 30HU Kiac Blr. Tpema kamezopus ca BCUUKU OCTaHAIW CTpajH,
BBHIIIHU CHOPBKEHUSI U OTKPUTU MPOCTPAHCTBA, MPH KOUTO MPSAKOTO MOMAaJaHE HA MbJIHHUSI
MOX€E J1a TPEAU3BUKA IT0XKap, pa3pyLICHUE WK IOPAXKEHUE HA XOpa.

MpbiHHMe3amuTaTa 3a IpeAoTBpaTABaHE HA MPSK yJIap Ha MBJIHUATA CE U3BBPIIBA Upe3
3allMTHA HHCTAJALMsA, HAIEKIHA 3a JBJTOIOJMINHA EKCIUIoAaTalus, CBhCTOSAIA CE€ OT
MBJHHENTPUEMHHIIM, TOKOOTBOIM M 3a3emuTenu. LlenTa e na ce ch3mane Hal-BEpOSATEH MbBT C
rojisiMa NOPOBOAUMOCT 3a IIPUBJIMYAHE HA MBJIHHUATA W OTBEXKIAHETO M B 3eMsATa.
MbaHUenpUeMHULIMTE MPUBINYAT JIMAEPA HA MBJIHHUATA U MOEMAT NPSKOTO MomajaeHue. Te
MOTaT Jia ca: KOHBEHIIMOHAITHU- BEPTUKAIHU (MIPHTOBE), MbJIHUE3AIIUTHU BhKETa, CTOMAaHEH!
MpEXKHU WA C M3MPEBApBall0 JICUCTBUE- MPHTOB MBJIHUEIIPUEMHUK MMAal] MbJIHUE3ANUTHA
30Ha OT oOekTa 3a 3amuTa. ['eoMeTpusTa Ha MBJIHHE3AMMTHATA 30HA C€ OMpPENeNs CIPSIMO
TOBa Jajli UMa €JIMH, ABA WJIH IpyIa OT IPHTOBE; BBKE WIIM MPEXKA; WIH MBIHUCTIPUEMHUK C
n3IpeBapBamo Aerucreue. TOK0OTBOAMTE OCBHUIECTBABAT BPb3KAa C HUCKO CHIIPOTUBIIEHUE
MEXKYy NPUEMHHMKA W 3a3eMsBaHETO. Te ca IIWHMU, BBKETA, KPBIVIM MPOBOJHUIIM, WU CE
W3MOJI3BAaT METAaTHU KOHCTPYKTUBHHM YacTu. TpsOBa na mMmaT Hal-KpaTbK MbT 0€3 OocTpu
orpBaHus. MbJHHE3AINUMTHUTE 3a3eMABAHUSA CAa BEPTUKAJIHW, XOPU3OHTAIHH U
KOMOMHHPAHU 3a3€MUTEIH.

3anuraTta OT BTOPUYHHM BB3JACHCTBHS HAa MBJIHUUTE CE€ OCBHIIECTBSABA IO HAKOJIKO
HauuHa. 3ammrTa oT MHAYKTHpPaHu U oT ejcTaT. HHAYKUMS- CBbP3BAaHE HAa METAJIHUTE
KOpPYIUCH Ha 00OpYyIBAaHETO WJIM KOHCTPYKIMSTA HA CcrpajgaTa KbM OTIEJIEH 3a3eMUTEN WU
3a3eMUTENIHA UHCTAIalus. 3amuTa oT HHAYKTHpaHu U oT eJiMard. MHAYKIMS - U3IIBIHSABA
Ce CUT'ypHa eJIEKTpUYecka Bpb3Ka Upe3 3aBapsBaHe WM 3all0siBaHE MEXy cONMKaBaHUATA Ha
TPHOOMPOBOIM M MOJOOHU HATHKHU METATHU OOEKTHU. 3alUTa OT BHACSHE HA OMACHH
NMOTEHUHAJM MO0 NPOBOAUMHM KOHCTPYKIHM M KOMYHMKAIMU- CHOTBETHUTE METAIHU
MIPOBOM U KabenH ce 3a3eMsiBaT KbM Beue ChIECTBYBAIM 3a36MUTEITHU HHCTATAIIHH.
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18)
I'openeTo e Obp30MpOTHYAILA XUMUYHA PEAKIIMS Ha OKHCICHHE Ha BEIeCTBaTa ¢ KUCIOpoia
OT Bb3yXa. 3a Bb3HUKBAHE M IPOTHYAHE HA peakUusATa, € HEOOXOAUMO FOPUMO BEILECTBO,
KHUCJIOPOA M M3TOYHUK Ha €Heprus 3a Bb3IulaMeHsBaHe. Criope] cliocOOHOCTTa Ha TOPUMOCT
Ha BELIECTBaTa T€ Ca: TOPUMHU, TPYJHOTOpUMH, HeropuMU. CHOpes arperaTHOTO ChbCTOSHUE
TOpUMHUTE Ca TBBPAM, TEUHU U razoodpaszHu. MsrapsHero 3amouBa ¢ IulamBaHe (OBp30
KpaTKOBPEMEHHO OKHCIISIBAHE Ha cMecTa). BemiecTtBara ¢ Temrneparypa Ha Bb3IUIAMEHSIBaHE
1o 45C ca necHo 3ananumu, a Te3n Hajg 45C - ropumu. Chblllo Taka ©Ma U MUHUMAajHa U
MaKCHMajHa KOHLEHTpPALKs Ha TOPUMOTO BEILECTBO BbB BB3/lyXa, [10J U HAJl KOSITO HEMOXE
Bb3IIaMeHsBaHe. [Ipu HarpsiBaHe Ha BELIECTBOTO /10 OIpe/iesieHa TeMiepaTtypa 0e3 Jonup 10
IUIAaMbBK WJIM UCKpa Ce NOJy4yaBa camosv3niamenssarne. TeMiieparypara Ha caMo3alaJIBaHE €
BAKEH IIapaMeThP 3a II0’KapOONACHOCTTA Ha BemecTsara. Camouszeapane MOXe J1a ce MOJIydn
OT HarpsiBaHe I0J] BIMSHUETO HA PA3JIMYHU IPOLECH IPOTUYAIIM B CaMOTO BEIIECTBO.
B3puevm e 0bp30 U3MEHEHNE HAa ChCTOSIHUETO Ha BELIECTBOTO, NPH KOETO MMa OTEJsSHE Ha
rojsiIMO KOJIMYECTBO TOIJIMHA M KOJUYECTBO ra3oBe, KOUTO ChC CBOETO HAJSTAHE Morar jJa
IIpeln3BUKaT paspymeHus. [IbpBo yciioBue 3a mosBa Ha B3pUB € HAJIMYMETO HA KPUTHYHA
KOHLIEHTpAaLMsl Ha BELIECTBOTO, a BTOPOTO YCJIOBHE € HAIMYUETO Ha TOIUIMHEH HMIIYJC C
JOCTaThb4HA MOILIHOCT 32 Bb3INIAMEHSBAHE.
[TpyunHUTE 32 B3pUB UJIU IIOKAp MOrar Jia ca: 0T eJIeKTPH4YeCKH XapaKTep- UCKpEHe
B EJIEKTPUYECKHM MAIIWHHU, IPOTUYAHE HA TOK HAa KbCO CBHEAMHEHUE, TOJISIMO IPEXOAHO
CBIIPOTHBJICHUE B MSICTOTO HA KOHTAaKT, 3alajiBaHE Ha €JIEKTpUYecKa Jbra, aBapuu C
MacJIOHaI'bJIHEHU anapard; OT HeeJeKTPH4YEeCKH XapaKTep- HENPAaBUIHM MaHMITYJIALUU C
HarpeBaTeJHU ypeau, HEU3IPaBHOCT Ha 000py/iBaHe, MylleHe, CAMOBB3IIJIaMEHSIBaHE.
[ToxxapHata npoduiIakTUKa 3a MpeJoTBpaTsBaHE HAa BBb3HUKBAHE HaA IOXapU U
B3pHUBOBE BKJIIOUBA CIEAHUTE MEPONPUATHSA: TEXHUUYECKHU (CIa3BaHE HA HOPMH, MHCTAJIMpaHE
Ha [POTHBOIIOKAPHA M M3BECTUTENIHA MHCTAJAIMs), EKCIJIOATAallMOHHM  (IPaBUIIHO
W3MOJI3BaHE), OpraHu3alMoHHU (OOydeHHe, HHCTPYKIMH U CUTHAJIU3AIMOHHM 3HAIN),
PEXUMHHM (OrpaHUYaBaHe UM 3a0paHa U3MO0JI3BaHETO HA OT'bH, PABUIHO CKJIAZUPAHE U JIp.).
Cnopen knacudukanusara, IOMEUIEHUTa ¢ TIOCTOSHEH PeKUM Ha paboTa ca ¢ Kiac Ha
¢byHkuroHanHa mnoxapHa omacHocT ®5. Crnopen ChIBP)KAHUETO CU T€ C€ pa3fensaT Ha
noakareropun: MSA- ropuMM razoBe (BKIIOYMTEIHO BTEUHEHHU), TEYHOCTU C IUIAMHA
temneparypa no 28C, BemiecTBa KOMTO C€ 3amajBaT IpU B3aUMOJEHCTBHE C BOJA WIIHU
KHcloposia oT Bb3nyxa; MSB- TeuHocTH ¢ mamHa temneparypa 28-55C, HarpeTH TeYHOCTU
HaJ TUIaMHaTa UM TEMIIEpaTypa, IpaxoBe WIM BJIAKHA C JOJHA KOHIICHTPAl[MOHHA I'PAHMIIA Ha
BB3IUTAMEHsBaHE <= 65g/m’; M5B- Te4HOCTH C IMTaMHa Temieparypa >55C, mpaxoBe HilH
BinakHa ¢ JIKI'B >65g/m3, nporecu ¢ obpaborka Ha npoayktu a0 180C, TBBpAM ropumu
BELIECTBAa, HETOPUMHU BEIIECTBA OMAKOBAaHU B TOPUM aMOaJiaX, TOpUMHU MaTepHUaal B HACUITHO
cbecrosiHue; PSI'- HeropyuMM BeleCTBa U MATEPUAIN B TOPEUIO WIM HAKEKEHO CHhCTOSHUE
(mpu KOWTO ce OTAeNs TOIUIMHA, UCKPH WIM IUIAaMBK M C TeMIeparypa Ha oOpaboTka Han
180C), ropumMu BeriecTBa U3MOA3BaHU KaTO FTOPUBO NPU HAJIMYME HA TOCTOSIHEH U3TOYHUK Ha
3ananBane; MS/[- HeropuMu BeNIECTBA, TOPUMH BEIIECTBA B MOKPH TEXHOJIOTHUYHH MPOLIECH.
3a raceHe Ha IOXKap Ce M3I0JI3BaT Pa3JIMYHM CPEACTBA: C OXJAKIAIO JCHCTBHE -
BOJa, TE€YHH CHCTaBH, IsIHA, BBIVIEHA KHCEJMHA; C Pa3/JeIUTENIHO JIEHCTBUE - BOJIHA Mapa,
BBIJIEPOJIEH JMOKCHJ, a30T; C H30JMPAHO JEHUCTBHE - XMMMYECKa IIHA; C MHXMOMpAIo
NEHCTBUE - 3abpXKaT XMMHUYECKaTa peakius Ha FOPEHEeTO, MPUMEPHO OpOMMETHII, HSKOU
BUJIOBE ()PEOHU U TACUTEITHU IPaXOBe.
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