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TEXHOT'EHHI HEBE3INEKHU TA IX HACJIJKA

1. MexaniyHi konuBaHHs - 10 XB.

2. 3arainbHi MOJIOKEHHS enekTpodesneku . — 20 xB.

2. ®akTopw, 110 BU3HAYAIOTh HEOE3NEKY YPaKEHHS €ICKTPUUYHUM cTpyMoM — 20
XB.

3. TexHiuHi ciocoOu Ta 3acodu 3axucty. — 20 XB.

4. Bubyxu 1 moxexi — 10 xB

MexaHi4HI KOJIMBaH

Jlo MexaHIYHUX KOJMBaHb BITHOCATBCS  6iOpayis, wym, IHQDPA38yK,
VIbMPA38YK, 2iNep36yK.

3araapbHOIO BJIACTUBICTIO IUX (DI3MYHUX MPOLIECIB € TE, 1[0 BOHM IOB’sI3aHI 3
MEepPeHECEHHsIM €Heprii. 3a TEeBHOI BEJIMYMHM Ta YacTOTH ISl €HEPris MOXKe
CIPABJISITH HECHPUSTIMBY [0 Ha JIOAWHY: BUKIMKATH Pi3HI 3aXBOPIOBaHHS,
CTBOPIOBATH J0JAaTKOBI HeOe3neku. ToMy HEOOX1JHO BUBYMTH BJIACTMBOCTI IHUX
HEOE3MEeYHUX SIBUII, BMITH BUMIPIOBATH MapaMETpPU KOJHMBAaHb 1 3HATU METOJU
3aXUCTY BIJ HUX.

Biopauia — ye ronusanns meepoux mil, 4ACMUH anapamis, MAUlUH,
YCMamKy8aHHsl, CRopyo, Wo CNPUUMAIOmMbCsl OP2AHIZMOM JIOOUHU SIK CIPYC.

[IpuunHOrO BiOpamii € HEypIBHOBAXKEHI CHIJIOBI aii. BiOpamis 3HaxoauTh
KOPUCHE 3aCTOCYBaHHS y MeIUIMHI (BIOpamiiiHM Macaxk) Ta y TexXHil
(BiOparopu). OpHak TpuBaiMii BIUTMB BiOpalii Ha JIOJAUHY € HEOE3MEUHUM.
Bibparttis npu neBHUX yMOBax € HEOE3MEUHOIO JJIS MAIlMH Ta MEXaHi3MIB, TOMY
10 MO€E BUKJIMKATH iX PyHHYBaHHSI.

YacTo BiOparlii CynpoBOHKYIOTHCS TOUYTHM IIIyMOM.

Bi6partis BrummBae Ha:

® [ICHTPAJbHY HEPBOBY CUCTEMY

® IIYHKOBO-KHUIITKOBUH TPAKT

® BeCTHOYJISIPHHMIL armapat

® BUKJIMKAE 3alITaMOPOYCHHS], OHIMIHHSI KIHIIIBOK

® 3aXBOPIOBaHHS Cyria00iB

TpuBanuii BB BiOpailii BUKIMKae (paxoBe 3aXBOPIOBAHHS — GIOpAyiliHy
X80p0obY.

Po3pi3HstoTh 3aranbHy 1 JIOKaNbHY (Micyesy) BiOpauii. Jlokarvua eibpayis
3yMOBJIEHA KOJIMBAHHSMH IHCTpyMEHTa W YCTaTKyBaHHS, IO TEPENAOThCS [0
OKpPEMHX YaCTHH Tija.

3aranpHa BiOpallisl BUKJIMKAE CTPYC BCHOTO OPTaHi3My, MICII€Ba BIUIMBAE Ha
OKpeMi 4YacTHMHHM TuTa. [HKONMHM mMpamodYuil MOXE OJHOYACHO ITiJIIaBaTHCS
3arajpHIA Ta MicIeBid BiOpamii (komOiHOBaHa BiOparisi). BibOpariis mnopymrye
TUSTBHICTD CEPIEBO-CY/IMHHOI Ta HEPBOBOI CHUCTEM, BUKIWKAE BIOpaIiitHy
xBopoOy. OcobmuBo HeOe3neuHa BiOpalis Ha pPE30HAHCHUX Ta HABKOJIO
pe3oHaHCHUX vacToTax (6-9 I'1), OCKiIbKM BOHA 301ra€ThCsl 3 BIACHOKO YaCTOTOIO



KOJIMBaHb BHYTPILIHIX OpraHiB JIOJWHU. B pe3ynbrari 1IbOro MOK€ BUHUKHYTH
PE30HAHC, 1€ MMPU3BOIUTH 0 TIEPEMINICHD 1 MEXaHIYHUX YIIKO/KEHb BHYTPIIIHIX
opraHiB. Pe3oHaHcHa 9acToTa cepriis, )KUBOTAa 1 TPyAHOI KINTKH — 5 ['11, TOJI0BH —
20 TI'm, nenTpanpHOi HepBOBOi cuctemMun — 250 ['m. Yactotu cupsumx mroaei
CTaHOBJIATH Bif 3 70 8 I'1I.

OCHOBHMMH TTapaMeTpaMH, 1110 XapaKTepu3yIoTh BiOparlito, €: yactota/(I'); amroii-
Tyga 3cyBy A (M) (po3Mip HAMOUIBIIIOTO BIAXWICHHS TOYKH, ITI0 KOJMBAETHCS, BIT
TMOJIOKEHHSI PIBHOBAIM); KOJMBAJIbHA MIBHIKICTH V (M/C); KOJMBAJIBHE MPUCKOPEHHS d
(m/c?).

VY BUPOOHMUYMX yMOBaX MPUITYCTUMI PIBHI IIYMY 1 BiOpallii perjaaMeHTyIThCs
BIJIMOBIITHUMU HOPMATUBHUMHU JJOKYMEHTaMHU.

3HIKEHHSI BIUIMBY IOyMy 1 BiOpalii Ha OpraHi3M JIIOJIMHU JIOCSTa€ThCA
TaKUMHU METOJIaMHU:

* 3MEHILICHHIM IIyMYy 1 BIOpallii y Jkepeniax iIXHbOTO YTBOPEHHS;

* 130JIAII€r0 JDKEPEI MIyMY 1 BiOpaliii 3acodamMu 3ByKO- 1 BIOpO130JIA1Iii;

* 3BYKO- 1 BIOpONIOTJIMHAHHS;

* ApXITEKTYPHO-TUIAaHYBAIbHUMHM PIIIEHHIMH, 110 TIepe10adaroTh parlioHaIbHE
PO3MIIIICHHS! TEXHOJIOTIYHOTO YCTAaTKyBaHHs, MaIlIMH 1 MEXaHI3MiB;

* aKyCTHYHHM OMpAIlOBaHHSAM IIOMEIIKaHb, 3aCTOCYBaHHSAM 3aco0iB
1HJIMB1 Ty aJIHOTO 3aXUCTY.

IIym. Bynb-skuil HeOaxkaHuii 3ByK Ha3uBaroTh mrymoM. Lllym mkignmuBuii nis
3I0pOB’s, 3MEHIIYE TMpale3aTHICTh, MIiJABUIIY€E piBeHb HebOe3neku. Tomy
HEOOX1THO TmepeadavaTd 3axoJd 3aXUCTy B MIymMy. A IS 1bOTO MOTPIOHO
BOJIOJITH BIANOBIJIHUMHU 3HAHHIMHU.

Sk mpaBwmio, 1IyM Hac ApaTye: 3aBa)ka€ MpaIfoBaTH, BiIMOYMBATH, JTyMaTH.
Ane mIyM MOK€ BIUIMBATH 1 TMO3UTHBHO. Takuil BIUIMB HA JIIOJUHY YUHHTD,
HaIMpUKJIad, IIeJIECT JUCTS IEPeB, MOMIPHHM CTYKIT JOIIOBHX Kpareib, POKIT
MOpPCHKOro npr0o00. 103U THBHMI BIUIMB CHOKIAHOI MPUEMHOT MY3UKH BIAOMHIA 3
JaBHIX 4YaciB. Tomy pI3HOMaHITHI O370pOBYI NPOLEAYPU CYIMPOBOIKYIOTHCS
CHOKIAHOIO CUM(OHIYHOIO 200 O1H030BOI0 MY3HKOIO.

Hepigko mym Hece BaxiauBy 1H(popmalito. ABTOMOOUIICT YBaXXHO
MPUCITYXA€EThCS 10 3BYKIB, Kl BUAAE MOTOP, I11aci, 1HII YaCTUHUA aBTOMOOLUIS, 110
pyxaetbcs, 00 Oyab-sIKUH CTOPOHHIN IIyM MOXe Monepeautu aBapito. Takox 3a
JIOTIOMOTOI0 IIIyMY, CIPUYUHEHOTO PyXOM KOpaOJiB Ta IMiJBOJHUX YOBHIB, IX
BUSIBJISIIOTH 1 TleJeHTyI0Th. LllyMm Bigirpae Benuwky posib B aKyCTHIll, PallOTEXHIIT,
paaioacTpOHOMII 1 HABITh MEAUITIHI.

[Io Take 1Iy™m 1 SIK BiH BIUTMBA€E HA OPTaHi3M JIFOIUHUA?

Lllym — ye cykynnicmo 38yKi6 piI3HOMAHIMHOI YACMOMU Ma IHMEHCUBHOCMII,
WO BUHUKAIOMb ) pe3yIbmami KOJAUBANbHO20 DPYXY UYACMUHOK Y HPYICHUX
cepedoguwax (meepoux, pioKux, 2a3ono0ioHUX).

[lymoBe 3a0pyaHeHHS HaBKOJMIIHHOTO CEpPEAOBHINA YBECh Yac 3pOCTaE.
Oco0nuBO 1€ CTOCYETHCS BEIMKUX MICT. ONUTYBaHHA >KUTEIIB MICT JIOBEJO, IO
myMm TypOye Outbiie 50% onurtanux. [IpudyoMy B OCTaHH1 NECATHIITTA PIBEHb
mymy 3pic 'y 10—15 pa3sis.



[IIym — oauH 3 BUAIB 3BYKY, SIKMM Ha3MBalOTh "HeOaxaHuMm" 3ByKOM. Sk
BiloMO 3 (Di3WKH, TPOIEC TOMMUPEHHS KOJUBAIBHOTO PYXy B CEPEIOBHII
HA3MBAETHCS 3BYKOBOIO XBHJICIO, @ O0JIACTh CEPEJOBHINA, B SIKI MOMIMPIOIOTHCS
3BYKOBI XBHJII — 3BYKOBHM MOJIeM. PO3pi3HSIOTH TakKi BUIH IIyMY:

e yJIapHUil (IUTaMITyBaHHS, KyBaHH:);

® MeXaHIYHUU (TepTs, OUTT);

® acpoavHaMIYHMI (B amaparax 1 TpyOOIpOBOAaX MPHU BETUKUX IIBUIKOCTIX
pPyXy MOBITPS).

Memoou 6opomebu 3 uwymom. 3aBIaHHSIMU aKyCTHYHOTO PO3PAXYHKY €:

1. BU3HAYCHHS PIBHS 3BYKOBOT'O THCKY B PO3PaxXyYHKOBIM TOYIIl, KOJH B1JIOME
JUKEPEIIo IIyMy Ta HOTO ITYMOBI XapaKTePUCTUKY;

2. BU3HAUEHHS BEJIMYMHU 3MEHIICHHS LIyMY.

3. po3poOka 3aX0AiB 13 3MEHIIICHHS IIyMY A0 AOIyCTHUMOI BETHUNHHU.

JUist 3MEHIIEHHS IIyMY MOKYTbh OyTH 3aCTOCOBaHI HaCTYIIHI METOJIH:

3MEHIIEHHS IyMYy B JKEPEITi;

3MiHa CIPSIMOBAHOCTI BUIIPOMIHIOBAHHS;

palioHalbHE IUIAHYBAHHS NIAINPHUEMCTB Ta LEXIB, aKyCTHYHa o0OpoOka
PUMILIEHB;

3MEHILIEHHS IIyMY Ha IIJIXY HOro MoImrpeHHs;

3aco0u 1HAMBITYAIBHOTO 3aXUCTY BIJ IIIyMY.

Inghpazeyk. O6nacTh KOJMBaHb, HEUYTHA JUIsl JIFOJUHU. 3BUYAIIHO BEPXHBOIO
rpaHuIlelo 1HPPa3BYKOBOI 001acTi BBaXXatOTh 4acToTu 16-25 I'i. HuwkHs rpanuis
1H(}pa3ByKy HEBU3HAUYCHA.

[ndpa3Byk BuHuKae B aTMocdepi, B Jici, Ha MOpi (Tak 3BaHUI TOJIOC MOPS).
Jxepenom iHGpa3BYKy € TpiM, BUOYXHU, TapMaTHI MTOCTPILIH, 3eMJIETPYCH.

Jlns iHdpa3ByKy XapakTepHe Majie norjuHaHHs. ToMy iH(pa3ByKOB1 XBWII Y
MOBITP1, BOJI Ta B 3€MHIM KOP1 MOXYTh MOIIMPIOBATUCS HA AYy>KE€ BEIMKI BIJICTaHI.
[{s BracTuBICTh 1H(QPa3BYKy BUKOPUCTOBYETHCS SIK MEPEABICHUK CTUXIMHUX JHX,
JUISL JOCJIIJIPKEHHS BIACTUBOCTEN aTMocdepH Ta BOJSHOTO CEPEIOBUINA BOJIH.

3axuct BiJl i1H(pa3BYyKy sSIBIsE COOOIO CEPMO3HY MPOOIEMY.

Ynaempazeyk 3HaxoguTh IIMPOKE 3aCTOCYBAHHS Y  METaloOO0pOOHIit
MIPOMMCIIOBOCTI, MAIIMHOOYTyBaHH1, MeTaIyprii Tomo. YacTora 3aCTOCOBYBAHOTO
yinbTpa3BykKy Big 20 k' 1o 1 mMI'1, mOTY>XHOCTI — 10 KUTBKOX KIJIOBAT.

VYapTpa3Byk cCrpaBisie IMIKJIMBUE BIUIMB HAa OpraHi3M JIIOAWHU. Y
OpaLIOYUX 3 YJIbTPa3BYKOBUMHU YCTaHOBKAMU HEPIAKO CIIOCTEPIraroThCs
(GyHKIIOHANBHI TOPYILIEHHS HEPBOBOI CHCTEMH, 3MIHM THCKYy, CKIagy Ta
BJIACTUBOCTI  KpoBi. YacTimarooTh CcKaprd Ha TOJOBHI 00, IMIBHUIKY
BTOMJIIOBAHICTh, BTPATy CIIyXOBOi Yy TJIUBOCTI.

VYAbTpa3Byk MOXKeE AISITH Ha JIIOAUHY SIK Yepe3 MOBITPSHE CEepPEeIOBHUILE, TakK 1
yepes pijgke abo TBep/e (KOHTAKTHA Jisl HA PYKH).

PiBHI 3ByKOBUX THCKIB B Jiama3oHi yactoT Big 11 go 20 k[’ He MOBUHHI
nepeBuuryBaTi BignoBigHo 75—110 nb, a 3aranbHuil piBeHb 3BYKOBOT'O THUCKY B
niama3oHi yactoT 20—100 kI'1 He moBuHeH nepeBuiyBatu 110 ab.

3axuct BiJ Jii yJIbTPa3BYKy IpHU MOBITPIHOMY OIPOMIHEHHI MOXe OyTu
3a0e3MeYeHHI:



¢ TUISIXOM BUKOPHUCTaHHS B OOJIaJIHaHHI OUIbIII BUCOKHX YaCTOT, JUJIS SIKAX
JIOTIYCTUMI PiBHI 3ByKOBOT'O TUCKY BHIIIL;

¢ IUIIXOM 3aCTOCYBaHHS OOJaJHAHHS, IO BHUIIPOMIHIOE YIBTPa3BYK, Vy
3BYKOI130JIF0OI0YOMY BHUKOHAHHI (THIY KOXYXiB). Taki KOXyXH BUTOTOBISIOTH 3
JIUCTOBOI cTajlli abo AIOpaIoMiHIIO (TOBIIMHOKW 1 MM) 3 OOKJICIOBaHHSAM T'YMOIO
abo pyOepoioM, a TaKOX 13 T€THHAKCY (TOBIIMHOIO 5 MM). EmacTuuHi KOXyxu
MOXXYTh OyTH BUTOTOBJICHI 3 TPbOX IIApPIB TYMH 3arajibHOI0 TOBUIMHOIO 3—5 MM.
3acTocyBaHHS KOXYXiB, HApPUKJIAA, B YCTAHOBKAxX JUJIsl OUMILEHHS JeTajle, Jae
3MEHIIEHHsS PiBHA yibTpa3Byky Ha 20-30 ab y dyTHOMy Jiama3oHi 4acToT Ta
60—-80 n1b — B yJIbTpa3ByKOBOMY;

¢ IUIIXOM YJAIITYBaHHS €KpaHiB, y TOMY UHCIl MPO30PHUX, MK
oOJaiHaHHAM Ta MPALIOI0YUM;

¢ [UIIXOM pO3TalllyBaHHS yJbTPa3ByKOBUX YCTAaHOBOK Y CIELIaIbHHUX
IPUMIILLEHHSX, 3aropojkax ado kallHax, SKIIO NepepaxOBaHUMH BUIA 3aXO0JaMU
HEMO>KJIUBO OTPUMATH HEOOX1THUN e(PEKT.

3axuct BiA Aii yJABTpa3ByKy IpPU KOHTAKTHOMY OIPOMIHEHHI MOJSArae B
MOBHOMY  BHMKJIIOYEHHI  O€3M0CEepPEeHbOr0  JOTOPKAHHS  MPAlIOYUX 10
1HCTPYMEHTA, PIAMHU Ta BUPOOiB, OCKIIBKY TAKHK BIUIMB HAHOUIBII IKIIJTUBUM.

1. 3acanvhi nonosicennsn enekmpooesnexu .

Jisg eNeKTpUYHOr0 CTPYMY Ha JIIOJUHY HOCHUTH PI3HOMAHITHUN XapakTep.

[Ipoxonsium yepe3 oOpraHi3M JIOJUHHU, EJIEKTPUUYHUM CTPYM BUKIMKAE

mepMiyHy, eleKmpoimuyHy, a TAKOXK 0i0102iUHY J1IO.

Tepmiuna nisi CTpyMy MPOSIBISIETHCS B OMIKaX JESIKUX OKPEMHUX AUISHOK
T1JIa, HATP1BaHH1 KPOBOHOCHUX CYJMH, HEPBIB, KPOBI TOILIO.

Enexmponimuuna 0iss cmpymy TPOSBISETHCS Yy PO3KIJIAAI KPOBI Ta IHIIMX
OpraHIYHUX PIIUH OpPraHi3My 1 BUKIMKAE 3HAYHI MOPYUIEHHS (PI3MKO-XIMIYHOTO
CKJIay.

bionociuna oiss cmpymy NpoOSIBASETHCS SIK MOJIPA3HEHHS Ta 30YyIPKEHHS KUBHUX
TKaHUH opraHi3My, 0 CYNPOBO/DKYETbCSI MUMOBUIBHUMU  CYJOMHUMH
CKOPOYEHHSIMU M’sI31B, y TOMY YHCIII JIETEHIB Ta cepisi. B pe3ynbTaTi MOXKYThH
BUHUKHYTH PIi3HI MOPYIIEHHS 1 HaBITh MOBHE MPUIMHEHHS ISJIBHOCTI OpPTaHiB
KpOBOOOITY Ta TUXaHHS.

[{s pI3HOMAHITHICTH AN EIEKTPUYHOTO CTPYMYy MOKE MPHU3BECTH JO JBOX
BUJIIB YPAXKECHHSL: JI0 e1eKMPUYHUX MPABM MA eJIeKMPUYHUX yOapis.

Enexmpuuni mpaemu aBAsit0OTH COO0I0 YITKO BUPAKEHI1 MICIIEB1 MOIIKOIKEHHS
TKaHWH OPTaHi3My, BUKJIUKAHI JII€I0 €IEKTPUYHOTO CTPyMYy a00 €JIEKTPUYHOI TyTH.
VY OuIbIIOCTI BUMAAKIB €JIEKTPOTPABMHU BUJIIKOBHI, ajie 1HOJ1 MPH Ba)XKKUX OIIKax
TPaBMH MOXKYTb IMPHU3BECTH 0 3aru0eni JIOAUHU. PO3pI3HAIOTE Takl €IEKTPUYHI
TPaBMU:  eleKMpPUYHi  ONIKY,  eNeKMPUYHI  3HAKU, Memanizayis  WKIipu,
eneKmpoohmanvmMoso2is ma MexaHiuii NOUKOOINCEHHS.

Enexmpuunuii onix — Havinommupenima enekrporpaBma. Oniku OyBarOTh JBOX
BU/IIB: OMIKHA CTPyMOM (200 KOHTaKTHMIT) Ta AyroBi. OmK cTpyMOM 00yMOBIIEHUN
OPOXO/DKEHHAM CTPyMy Kpi3b TUIO JIOAMHM B pe3yibTaTi KOHTAKTY 13



CTPYMOBEIy4O0 YAaCTHUHOIO 1 € HACIIIKOM NEPETBOPEHHSI €IEKTPUYHOI €Heprii y
TEIUIOBY. PO3pi3HSAIOTE YoTHPHU CTymeHs omikiB: | — mouepBoHinHsa mikipu; II —
yTBopeHHs myxupiB; III — 3mepTBiHHA Bciei ToBmi mikipu; [V — oOByrimtoBaHHS
TKaHUH. BaXKicTh ypa)keHHs OpraHi3My OOyMOBIIOETHCS HE CTYNEHEM OIIKY, a
IUIONICI0 00MeYeHoi moBepxHi Tiia. OMiKK CTPYMOM BUHUKAIOTH MPU HANPyTax He
Buie 1-2 kB 1 € y 6inpmmocti Bumnaakis omikamu [ Ta Il crynens; iHomi OyBaroTh i
BaXXKi OMIKHK. 3a OLIbII BUIOI HAIPYTH MK CTPYMOBEIYUOIO YaCTHHOIO Ta TLIOM
JIIOJIMHU YTBOPIOETHCS ENEKTPUYHA yra (Temmneparypa ayru sume 3500 °C i B mei
Jy>Ke BeJIMKa €HEepris), ska COpUYMHSE dyeosuti onik. JlyroBl OIKH, SIK TPaBUIIO,
Baxki — [ ta IV cTynens.

Enexmpuuni 3naxu — 9iTKO OKpECJCHI IUISIMU Ciporo abo OJIAKUTHO-KOBTOT'O
KOJIbOPY Ha MOBEPXHI HIKIPU JIOAWHM, IO 3a3Haja Jli CTpyMy. 3HAaKU OyBarOTh
TaKOXX Yy BUIVISIAI TOAPANHH, paH, MOpi3iB abo 3a0UTUX MiCIb, OOpPOJABOK,
KPOBOBWIMBIB Yy HIKIpy Ta MO30JiB. Y OLIBIIOCTI BUIMAAKIB €JICKTPUYHI 3HAKU
0€300J1ICHI 1 JTIKYBaHHS 1X 3aKIHUY€EThCS 100pe.

Memanizayis wkipu — 11e TPOHUKHEHHS Y BEPXHI1 IIApU MIKIPU HAUAPIOHIIINX
YaCTOK MeTaly, 110 PO3IJIaBUBCA Mif Ai€r0 enekTpuuHoi ayru. Lle moxe craTucs
IpU KOPOTKHUX 3aMUKAHHIX, BUMUKAHHAX PYOMJIFHUKIB i1 HABAHTAKCHHSIM TOIIIO.
Mertanizaniss CyNnpOBOJKYETbCSI OIKOM IIKIPH, SIKUA BHUKIMKAETHCA HArpiTUM
METaJIOM.

Enexmpoogpmanvomonoeisi — ypaKeHHA O4YeH, BHUKJIMKaHE I1HTEHCUBHUM
BUIIPOMIHIOBaHHSIM €JIEKTPUYHOI AYTH, CHEKTpP SIKOT MICTUThH LIKIJUIMBI JUIsl ouei
yibTpadioneToBl Ta yabTpauepBOHi mpoMeHi. KpiM TOro, MOKIIMBE TOMalaHHs B
o4l OpHU30K PO3IUIABIIEHOTO MeETaly. 3aXHUCT BiJl €IeKTPOOdTaTbMOJIOTIT
JOCSITAETbCSI  HOCIHHAM ~ 3aXMCHHMX ~ OKYJIApIB, SKI HE  MPOMYCKaIOTh
yibTpadioNeToOBUX TMPOMEHIB, 1 3a0e3MeuyyroTh 3axUCT OdYell Big OpHu30K
PO3IMIIaBIEHOTO METaIy.

Mexaniuni nowkoOxcenHs BUHUKAIOTh Yy PeE3yJibTaTl PI3KUX HEMpaBUIbHUX
CYJIOMHUX CKOPOYEHb M’SI31B M1 J1€I0 CTPYMY, 110 TPOXOJUTh KPIi3b TLIO JHOUHU.
B pe3ynbTaTi MOXKYTh CTATUCS PO3PUBH MIKipH, KPOBOHOCHUX CYIWH Ta HEPBOBOI
TKaHUHH, & TaKOX BUBUXH CYIJIOOIB 1 HaBITh MEepeaoMH KICTOK. /o 1boro x BUay
TpaBM MOTPIOHO BIJHECTH 3a0UTI MICLA, TPAaBMHU, BUKJIMKAHI MAIHHSAM JIOJUHU 3
BHUCOTH, yJapamMu 00 NpeIMETH B pe3yjibTaTl MUMOBLIBHUX PyXiB ab0 BTpaTu
CBIIOMOCTI dYepe3 il CcTpyMy. MexaHiuHI TOIIKOJKEHHS €, SK TIPaBUIIO,
CEepHO3HUMU TpPaBMaMHU, 1110 BUMAraroTh TPUBAJIOTO JIIKYBaHHS.

Enexmpuunuii yoap. 1le 30y/pkKeHHS )KUBUX TKAHWH OPTaHI3MY €JICKTPUYHUM
CTPYMOM, IO TPOXOAUTH KpPi3b HBHOIO, SKE CYHPOBOJKYETbCS MHMOBUIBHUMU
CYJIOMHMMH CKOPOYEHHSIMH M’s131B. 3aJIeXKHO BiJl HACHIJIKY A1l CTPyMy Ha OpraHizMm
eJICKTPUYHI YAapU YMOBHO MOAUIAIOTHCSI HA HACTYITHI YOTUPU CTYTICHS:

I — cynomHue ckopodeHHs M’s131B 6€3 BTpaTu CB1JOMOCTI;

I — cynmoMHe CKOpOuY€HHsS M’si31B, BTpara CBIIOMOCTI, ajie 30epexeHHs
JTUXaHHS Ta poOOTH CeplIs;

[II — BTpaTa CBIAOMOCTI Ta MOPYLIEHHS CEPLEBOI AISIILHOCTI YU JuXxaHHs (200
BCHOT'O Pa3oM);

IV — kiiHiYHA cMepTh, TOOTO BIACYTHICTh TUXAHHS Ta KPOBOOOITY.



[IpyuriHaMu cMepTi B pe3yJIbTaTl YpaKeHHS €JEKTPUYHUM CTPYMOM MOXKYTh
OyTH: pUNUHEHHS PpOOOTH Cepilsl, MPUIMMHEHHS JAUXAHHS Ta €ICKTPUYHUN IIOK.
[lpunuaenHs poOOTH cepisd, SK HACHAOK JAii CTpyMy Ha M3  CepIld,
HaitHeOe3neunime. g mis ctpymy Moke OyTH MpsSIMOIO, KOJHM CTPYyM MPOTIKA€e
Kpi3b 00MacTh cepils, 1 peIeKTOPHOI0, KOJIH CTPYM HPOXOIUTH MO LEHTPaJIbHIN
HEpBOBIi cucteMi. B 060X Bumazkax Moke CTAaTHCS 3yNHHKA cepls abo HacTaHe
roro ¢ibpumsiis (6e31amHe CKOPOUSHHS M S30BHX BOJIOKOH cepirst (ibpwi), 1o
pU3BeJie 10 MPUITMHEHHS KPOBOOOITy.

[IpunuHeHHs1 TUXaHHS MOXE OyTH BUKIMKAaHE MPsSMOI0 a00 pedIeKTOPHOIO
JIEI0 CTPYMY Ha M’SI3U TPYJHOT KIIITKH, [0 O€pyTh y4acTh y MpOILECl AUXaHHs. 3a
TPUBAJIOI JIii CTPyMy HacTae, Tak 3BaHa ac(ikcis (Sayxa) — XBOpPOOJIMBUM CTaH B
pe3yJIbTaTi HecTadl KUCHIO Ta HAJIMIIKY JI0OKCHAY KapOoHy B opranizmi. Ilig gac
acQikcii BTpavyaeTbcs CBIAOMICTb, UYTIUBICTh, pedieKCH, MOTIM MPUIUHSIETHCS
JUXaHHS 1, HACAMKIHEIIb, 3YyIIHHIETHCS CEPLIE — HACTAE KJIIHIYHA CMEPTh.

EnexkTpuuHuii CTpyM — CBO€piHA Ba)XXKa HEPBOBO-PEQIIEKTOPHA pEAKIIisd
OpraHi3aMy Ha CHJIbHE  TOJIpa3HEHHS  CJIIEKTPUYHUM  CTPYMOM,  fIKE
CYNPOBO/IKYETHCSL TIITMOOKHM PO3JIaJI0M KpOBOOOIry, AMXaHHS, OOMIHY pPEYOBUH
tomto. [1lokoBuil cTaH TpUBa€ BiJ KIIBKOX JECATKIB CEKYH]I 10 KiIbkox a10. ITicns
ILOTO MO’K€ HACTATH TMOBHE OAYXXaHHS SK pe3yJbTaT CBOEYACHOTO JIIKYBaJIbHOTO
BTpy4yaHHs a0o 3arubesnb OpraHi3aMy 4epe3 MOBHE 3TracaHHs KXUTTEBO BaXKIMBHUX

GYHKITIH.

2. @axkmopu, w0 e6usHaualOmMb HeOEINEKy YPANCEHHA eAeKMPUYHUM
cmpymom. XapaxkTep Ta HacliIKU Jii Ha JIOJUHY €JIeKTPUYHOTO CTPYMY 3aJ1€KaTh
BiJl HACTYMHHUX (HaKTOPIB: E€JIECKTPUYHOTO OMOPY JIFOJIMHU; BEIMYMHU HAMPYTH Ta
CTpyMy; TPHUBAJOCTI il EJIEKTPUYHOTO CTPyMy; NUIIXY CTPYMY Kpi3b TLJIO
JIOAWHHA, POAY Ta YacTOTH EJIEKTPUYHOTO CTPYMYy; YMOB 30BHIIIHBOTO
CepeloBULIA.

Enexmpuunuii onip mina ntoounu. Ti10 JOJUHU € TPOBIAHUKOM €JIEKTPUYHOTO
CTPYyMy, OJHAK HEOJHOPIAHUM 3a EJICKTPUYHUM omnopoM. HaiiOinbmwmii omip
CJICKTPUYHOMY CTPYMY CHpABJISE IIKIpa, TOMY OIIp Tila JIOAUHU BU3HAYAETHCA,
TOJIOBHUM YHMHOM, OTIOPOM IKIpH.

[kipa ckianaeTbcs 3 ABOX OCHOBHMX WIAPIB: 30BHIUIHBOTO — E€MIAEPMICY Ta
BHYTPIIIHHOTO — JIEpMH. 30BHIIIHIA IIap — emijiepMa, y CBOIO Yepry Mae KiibKa
1apiB, 3 SKUX CAMHUI TOBCTHI BEPXHIH 1Iap HA3UBAETHCS pocogum. Porosuii map B
CyXOMy Ta HE3a0pyJHEHOMY CTaHI MOMKHA PO3TJISAaTH SK ICNEKTPUK: HOTO
nuToMuii 06’ eMumii onip mocarae 10° — 10° Om-M, 1m0 B THCAYI pa3iB HepEBHILyE
OMip IHIIMX IApiB WKipu — Aepmu. Omip AepMHU HE3HAYHUU: BiH y Oararo pasiB
MEHIUK omopy poroBoro mapy. Omip Tila JIOJWHA TPU CyXid, YUCTIH Ta
HETOIIKODKEHIN MIKipl (BuMipsiHuid mipu Harpysi 15-20 B) xonuBaetbest Big 3 10
100 xOwm 1 OinbInie, a omip BHYTPIMIHIX IapiB Tina ckiaaae ycroro 300—-500 Owm.
BHyTpilHiii Omip TiNa BBAXAEThCA AKTHBHUM. MOro BEIMUYMHA 3aJI€XKHTH Bil
JOBXKMHHU Ta TOMEPEYHOro pO3Mipy AUISTHKA TUIA, MO SIKIM MPOXOAUTH CTPYM.
30BHIIIHIA OMip TUJIa CKJIAIAEThCS Haue 3 JABOX MapajeibHO BKIHYEHUX OIMOPIB:
aKTUBHOTO Ta €MHICHOro. Ha mpakTuili 3BU4YailHO HEXTYIOTh €MHICHUM OIIOPOM,



SKUW Ma€ HEBEJIMKE 3HA4Y€HHs, 1 BBAXalOTh OIIp Tija JIOAMHU AKTUBHUM 1
HE3MIHHUM. 3a PO3PAaxXyHKOBY BEJIMYUHY NpPU 3MIHHOMY CTPyMi NPOMHCIOBOI
YacTOTH MPUHMAIOTh aKTUBHUH OIip Tia JIOANHHU, 110 AopiBHIOE 1000 Om.

Y peanpHHMX yMOBax OMIp Tila JIOAWHH HE € CTajJoOK BETWYMHOMI. BiH
3aNeXUTh BIA psAay GakTopiB, y TOMY 4YHCIl BiJ CTaHy MIKIpH, CTaHy
HAaBKOJIMIIHBOTO  CEPENOBHUINA, TMapaMeTpiB  EJIEKTPUYHOrO  KoJia  TOMIO.
[TomkomkeHHs poroBoro mapy (mopi3u, MOAPSANUHHU, CaJHa TOIIO) 3MEHIIYIOThH
omip Tina g0 500700 Owm, 1o 30UTbIITY€E HEOE3MEKY YpaKeHHS JIIOJIUHUA CTPYMOM.
Takuii camMuii BIUTMB CIIpaBJIS€ 3BOJIOKCHHS IIKIPH BOJOI0 a00 moToM. Takum
YMHOM, pOo0OTa 13 €JIeKTpooOJaJHaHHSAM BOJOTUMH pyKamMH ab0o B yMOBax, IO
BUKJIMKAIOTh 3BOJIO)KEHHS LIKIPH, a TaKOoX IpHU MiJABMUILEHINA TemmepaTypi, sKa
BUKJIMKA€ TOCWJIEHE BUJLJICHHS NOTYy, HiABUILYE HEOE3NEKY ypa)KE€HHsS JIIOAUHU
CTpyMoM. 3a0pyAHEHHS MIKIPU MIKIJJIMBUMU PEUYOBHHAMH, SIKI JOOpE MPOBOMSTH
€JIEKTPUYHUNA CTPYM (ITWJI, OKAJIMHA TOILO), MPU3BOJUTH JI0 3MEHUIEHHS ii OMOpY.

Ha omip Tina crpapisie BIUIMB TUIOIIA KOHTAKTIB, @ TAKOX MICIIE TOTOPKAHHS,
TOMY IO y OJHI€l ¥ Ti€i caMoOl JIIOJIMHU OMip IIKIPM HEOAHAKOBHM Ha PI3HUX
OUIsHKax Tuta. HalimeHmmil onip mMae mikipa o0nuyys, Wi, pyK Ha JUISHLI BHILE
JIOJIOH1 Ta 0COOJIMBO HA TOMY iX 00111, 1110 TOBEPHYTUH 1O TyJ1yOa, Mij MaxBamu, Ha
TUIbHOMY Oowi KucTi Tomo. IlIkipa onoHI Ta miomoB Mae omip, Mo y OaraTto
pa3iB MEPEBUILYE OMIp MIKIPH IHIIMX AUISTHOK IIKIPH.

I3 301IBIIEHHAM CTPYMY Ta 4acy HOro MPOXOKEHHS OMip Tija JIFOJUHHU MaJaE,
TOMY IO IPU LIbOMY ITOCHJIIOETHCS MICLIEBE HAarpiBaHHS LIKIPH, 10 MPU3BOAUTH JI0
po3MMpeHHs ii CyJIuH, A0 MOCWIEHHS MOCTa4aHHA Ii€i AUISHKH KPOB’IO Ta J0
30UTBIIIEHHS BUIUICHHS TIOTY. [3 3pOCTaHHSM HaAmpyry, M0 MPUKIAIA€ThCS 10 Tijia
JIIOJIMHU, OMIp HIKIPU 3MEHIIYETHCS B JECATKH Pa3iB, HAOMMKAIOYKUCH JI0 OMOPY
BHyTpimHIX TKaHUH (300-500 Om) lle MNOSICHIOETBCA ENEKTPUYHUM MPOOOEM
pPOroBOTO MIAPYy WIKIPH, 30UIBIIEHHSAM CTPYMY, IO MPOXOAUTH Kpi3b MIKIpY. I3
30UTBLIEHHSIM YacTOTHU CTpyMy omip Tuia Oyae 3MmeHmryBatucs 1 npu 10-20 kI'n
30BHIIIHIN AP MWIKIPU MPAKTUYHO BTPAYAE OMIpP €AEKTPUUYHOMY CTPYMY.

Benuuuna cmpymy ma wnanpyea. OCHOBHUM (DakKTOpOM, IO OOYMOBIIIOE
pe3yNbTaT YpaKeHHS IEKTPUIYHIM CTPYMOM, € CHJIa CTPYMY, IO TPOXOTUTH KPi3b
Tio mronuHu. Hampyra, mpukianeHa 10 Tijna JIOJUHW, TaKOXX BIUIMBAE Ha
pe3ynbTaT ypa)KeHHs, aje JHIIe HACTIIbKM, HACKUIBKM BOHA BH3HAYa€ 3HAYCHHS
CTpyMY, IKUW IPOXOJUTH KPi3b JIIOJIUHY.

BigndayTHUN CcTpyM — ENEKTPUYHUIN CTPYM, 110 BUKIUKAE 1] 4ac
MPOXOJ/KEHHS 4Yepe3 OpraHi3M BIAUYTHI MOJpa3HEHHsA. BimdyTHI moapa3sHEeHHS
BUKJIMKAE 3MIHHUN cTpyMm cuioro 0,6 — 1,5 MA Ta moctiiiHuii — cuioo 5—7 MA.
Bka3aHi 3HaU€HHd € M O p O T O B U M U BIAYYyTHUMH CTpyMaMu: 3 HHX
MOYMHAETHCS 00JIACTh BIAUYTHUX CTPYMIB.

CTpyM,III0O H€ BiAMYCKae€— eNeKTPUIHUNA CTPYM, [0 BUKJIUKAE TTi[T
Yyac MPOXOJKEHHS KPi3b JIIOJUHY HE3/10JaHH1 CYyJJOMHI CKOPOUYEHHS M’SI31B PYKH, Y
KM 3aTUCHYTUI npoBigHUK. [loporoBuit cTpym, 110 HE BiJyckae, ckiagae 10-15
MA 3MiHHOro ctpymy Ta 50-60 MA mOCTIHHOTO CTpyMmMy. 3a Takoro CTpymy
JI0JJMHA BXXE€ HE MOXE CaMOCTIMHO PO3THCHYTH PYKY, B AKId 3aTHCHYyTa
CTpPyMOBElyYa YaCTHUHA, 1 OMUHAETHCS Haue MPUKYTOIO JI0 HET.



CtrpyM (iO6punsamii— eIeKTpUUHUA CTPYM, IO BUKJIMKAE MM Yac
IPOXO/DKEHHS Kpi3b opranizM ¢idopumsmito cepus. I1 o p or 0 B U i1 ctpym
¢b16pumsanii ckinanae 100 MA 3minHOro cTpymy 1 300 MA MOCTIMHOTO 32 TPUBAJIOCTI
aii 1-2 ¢ Ha nusixy pyka-pyka ado pyka-Horu. CTpym (GiOpriIsiii Moxe JTOCSITH 5 A.
Crpym Outbiie 5 A GiOpuisiiii cepiis He BUKIMKA€e. 32 TaKUX CTPYyMIB BiIOYBA€THCS
3yIUHKA CEPIIL.

Pio ma yvacmoma enexmpuunoco cmpymy. IlocTiiHU#N CTpyM TIPUOIU3HO B 4—
5 pa3iB Oe3neyuHimmiit 3MiHHOTO. [{e BUTIKaE 13 MOPIBHAHHS MOPOTOBUX BIAUYTHHUX,
a TaKOX TaKuX, 10 HE BIMYCKAIOTh CTPYMIB I MMOCTIHOTO Ta 3MIHHOTO CTPYMY.
3HayHO MeHIIa HeOe3meKa ypaKeHHsI MOCTIHHUM CTPYMOM MiATBEPIXKY€ETbCA 1
MPAKTUKOIO EKCIUTyaTallli eJIeKTPOYyCTAHOBOK: BHIIAKIB CMEPTEIBHOIO YPasKEHHS
JIOACH CTPYMOM B YCTAHOBKAax MOCTIHHOTO CTPyMy B KiJibKa pa3iB MEHIIE, HIK B
aHAJIOTTYHUX YCTAHOBKAX 3MIHHOTO CTPYMY.

[le TBepKEeHHS cripaBeIuBe TUIbKM it Hanpyr g0 250-300 B. Ilpu Bucmux
HaIpyrax MOCTIHHUN CTpyM HeOe3NeuHIni, HK 3MIHHUE (3 yacTtoToro 50 I'm).
JlJis 3MIHHOTO CTPYMY I'pa€ poJib TaKOX 1 HOTro yacToTa. [3 301IbIIEHHSIM YacTOTH
3MIHHOTO CTpyMy [OBHUH OIIp TUIa 3MEHIIYETbCS, WLI0 MPU3BOAUTH [0
30UTBIICHHST CTPYyMY, SIKHW TPOXOJIUTH KpPi3b JIIOJAWHY, a OTXKE, MIJBUILYETHCS
HeOe3IeKa ypakeHHs!.

HaiiGinp1ry HeGe3neky cTaHOBUTH CTpyM 3 4actororo Bia 50 go 100 I'; mpu
MOIAJIBIIIOMY ITiJIBUIIIEHHI YaCTOTH HeOe3MeKa ypasKeHHs 3MEHIIYEThCS 1 TOBHICTIO
3HuKae npu vactori 45-50 kxl'm. LI crpymum 30epiraioTb HeOE3IEKY OIIKIiB.
3HIKEHHS HeOE3MeKH YPakeHHsI CTPYMOM 13 3pDOCTaHHSIM YaCTOTH CTA€ MPAKTUIHO
noMiTHUM npu 1-2 kl'n. BcranoBneno, mo ¢i3u4HO 37A0pOBI Ta CUJIBHI JIHOJIU
JIeTIIEe TEPEHOCITh €NEeKTpUYHi yaapu. [liIBUILIEHOIO CHPUWHSATIMBICTIO 0
CJICKTPUYHUX YJapiB BIIPIZHAIOTHCS OCOOM, IO CTPaXJal0Th XBOPOOAMU MIKIPH,
CEpLIEBO-CYAMHHOI CUCTEMHU, OpPraHiB BHYTPIIIHbOI CEKpeLli, JIEereHb, HEPBOBUMH
XBOpOOaMu TOLLO.

Ymosu 306Hiwnb020 cepedosuwya. CTaH HaABKOJMIIHBOTO IMOBITPSIHOTO
CEPENIOBUIIA, & TAKOK HABKOJIMIIIHSA OOCTAaHOBKA MOYKE CYTTEBUM YMHOM BIUIMBATH
Ha HeOe3neKy ypakeHHs CTpyMoM. BOrkicTh, M, SIKHM MPOBOAUTH CTPYM, IAKI
napy Ta rasu, 10 CIPaBISAIOTh PYWHIBHY /10 HA 130JISI1I0 €JIEKTPOYCTAaHOBOK, a
TaKOX BHCOKa TeMIIepaTypa HABKOJHUIITHHOTO MOBITPS, 3MEHIIYIOTh €JICKTPUUHUN
OTIip TJIA JIFOJAMHM, 1110 301JIbIIIY€E HeOe3NeKy ypakeHHs il CTpyMOM.

3ajiexXHO BiJl HASIBHOCTI MepepaxoBaHUX YMOB, IO MABUITYIOTh HeOe3meKy ail
CTpyMOM Ha JoauHy, «[IpaBuma ymamrTyBaHHS €IEKTPOYCTAaHOBOK» MOUIATH BCI
NPUMIIIEHHST 32 HEOE3MEKOI YpaKeHHS JOJeH eJeKTPUYHUM CTPyMOM Ha
HACTYIHI KJIacu: 0e3 MiABUINEHOI HEeOEe3NMeKH, 3 TIJIBUIICHOK HEOE3MeKolo,
0COONMBO  HEOE3NMeyHl, a TaKoX TEPUTOpli  PO3MIMICHHS  30BHIIIHIX
€JIEKTPOYCTaHOBOK.

1. IlpumimieHHss 6e3 MiABUIIEHOT HEOE3NMEKU XapaKTepU3yrThCs BIJICYTHICTIO
YMOB, 1110 CTBOPIOIOTH MiBUIIIEHY 200 0COOIMBY HEOE3MEKY.

2. [TpuminieHHs 3 MABUIIICHOIO HEOE3MEKOI XapaKTePU3YIOThCs HASBHICTIO y
HUX OJHI€l 3 HACTYNMHHX YyMOB, IO CTBOPIOIOTH MIJABUIICHY HEOE3MeKy: a)
BOJIOTOCTI (BITHOCHA BOJIOTICTH MOBITPS MPOTATOM TPUBAJIOTO Yacy MEPEBUIILYE 75



%) ab0 CTPYMOIPOBIAHOTO MUITY; 0) CTPYMOIPOBIAHUX MiJIJIOT (METaNEB1, 3eMJISHI,
3a11300€TOHHI, LErvIsHi Tomo); B) BHCOKOi Temmeparypu (Bume + 35 °C); r)
MO>KJIMBOCTI OJJHOYACHOTO JOTOPKAHHS JIFOJAWHH JI0 METAJIOKOHCTPYKITiH Oy/IiBeb,
10 MaFOTh KOHTAKT 3 3eMJICIO, 10 TEXHIYHUX arapaTiB, MEXaHi3MiB TOIIIO, 3 OJTHOTO
OOKy, 1 10 METaJIeBUX KOPITYCiB €JIeKTPOOOIaHaHHS — 3 IPYTOro OOKY.

3. OcobnuBo HeOe3MeyH1 MPUMILICHHS XapaKTepU3ylOThCs HAaABHICTIO OJHOI
3 HaCTYITHUX YMOB, IO CTBOPIOIOTH OCOOJIMBY HEOE3MEKY: a) 0COOIMBOI BOIKOCTI
(BimHOCHA BOJIOTICTH MOBITPs O1u3bko 100 %: cTensd, cTiHM, Mijyiora 1 MpeaMeTy y
MPUMIILICHH] TPOCOYEHI BOJIOr0l0); 0) XIMIYHO aKTUBHOrO abo0 OpraHigyHOTO
cepefoBumia (o  pydHye  130JIAIiF0 Ta  CTPYMOBEAyYl  YacCTHUHU
eJeKTpOoOOJIaIHAHHS); B) OJHOYACHO JBOX ab0 OuJIbIIEe YMOB IiJABUIIEHOT
HeOe3MeKu.

Kpumepii  6e3nexu enexmpuunoco cmpymy. 1lig dYac mTpoOeKTyBaHHS,
pPO3paxyHKy Ta eKCIUTyaTalliliHOTO KOHTPOJIO 3aXHCHHUX CHCTEM KEepYIOThCA
Oe3NMeYHMMH 3HAYeHHSIMH CTPYyMy 3a JaHOTO IIIAXy HOro MpOTIKaHHA Ta
TpuBajocTi BILUIMBY y BignoBigHocTi 3 ['OCT 12.1.038-82: 3a TpuBaJioro BILUIMBY
JOMYCTUMHI O€3NEYHH CTpyM MNPUUHATHA TakuM, 110 JAOpiBHIOE 1 MA; 3a
TpuBajocTi BBy 110 30 ¢ — 6 MA; mid aii 1c Ta MeHIIe BEIUYUHH CTPYMIB HE
MOKYTbh PO3TJISAATUCS SIK TakKl, 10 3a0€3MeUy0Th OBHY O€3IeKy 1 MPUUMAarOThCS
B SIKOCTI MPAKTUYHO JIOMYCTUMHUX 3 IOCUTh MAJIOIO IMOBIPHICTIO YPa)KeHHS.

OCHOBHI NPUYUHU YPAINCEHHSL eNIeKMPULHUM CIPYMOM.

¢ BunankoBe JOTOpKaHHA 10 CTPYMOBEIYYHUX YACTHH, IO MepeOdyBatOTh i
HAMpyrow y pe3yJabTaTli: TMOMMWIKOBHX /i TiJ Yac TMPOBEICHHS pOOIT;
HECITPaBHOCTI 3aXHCHHUX 3aC001B, SIKUMH TMOTEPIUINNA TOPKABCS CTPYMOBEIYYHX
YaCTHH TOIIIO.

¢ llosBa  Hampyrm Ha  MeETaJeBUX  KOHCTPYKTMBHHUX  YacTHHaX
€JIEKTPOOOJIafTHAHHS B PE3yJbTaTi: MOWIKOMKEHHS 13011 CTPYMOBELYUYUX
YaCTHUH; 3aMUKaHHS (a3u Mepexki Ha 3eMIII0; MaJIHHS MpoBoay (10 nepedyBaroTh
M1]] HAIPYTOl0) Ha KOHCTPYKTHBHI YaCTUHU €JIEKTPOOOIaIHAHHS Ta 1H.

¢ [losiBa Hanpyru Ha BIAIMKHEHHX CTPYMOBEIYyYHX YaCTHHAX B PE3yJbTaTi:
MOMWJIKOBOTO  YBIMKHEHHSI ~ BUMKHEHOiI  yCTaHOBKH;  3aMHKaHHA  MIDK
CTPYMOBEIYyUYMMH YaCTUHAMH, IO BKJIIOYEHI a00 3HAXOASATHCS IMiJi HANPYTOlo;
pO3psALy ONMHMCKABKU B €IEKTPOYCTAHOBKY TOIIO.

¢ BuHHNKHEHHS Hanpyru KpOKy Ha AUISHII 3€MJIl, € nepedyBae€ JIIoAnuHa, B
pe3ysbTaTi: 3aMHKaHHS (a3 Ha 3€MJII0; BHHOCY IOTEHIIAy BHUIOBXKEHUM
CTPYMONPOBIIHUM ~ MPEAMETOM (TpyOOIpOBOJIOM, 3ali3HUYHUMHU perKamu);
HECMPABHOCTI y 00J1a/IHaHH1 3aXMCHOT0 3a3€MJICHHS TOILIO.

Hanpyeoro kpoxy (KpOKOBOIO HaIlpyrol0) HA3UBAETHCS HANpyra MK TOUKAMHU
3eMJIi, 0OOYMOBJICHA CTIKaHHSIM CTPYMYy 3aMHUKaHHS Ha 3€MJII0O IIPU OJHOYACHOMY
KOHTAaKT1 3 HUMH HIT JIIoauHu. HalOinbmmii enekTpuyHuil moTeHiian Oyae y mMicIi
KOHTaKTy TMPOBIAHUKA 3 3eMJici0o. B Mipy BiiganeHHs BiJ 1[bOTO MICIS IMOTEHITIAN
MOBEPXHI TPYHTY 3MEHIIYEThCSA, OCKUIbKM TIepepi3 MPOBIAHHKA (TPYHTY)
30UTBLIY€ETHCS MPOMOPLINHO KBajapary paiiyca, 1 Ha BiAcTaHl npuOmmu3Ho 20 M,
MOX€ BBaXKATHUCS TaKUM, IO JOPIBHIOE HYIIO. YPaKECHHS MPU KPOKOBIM HaIpysi
MOCUJIIOEThCSL TOMY, 10 Ye€pe3 CYJOMHI CKOPOYEHHSI M’S31B HIT' JIIOJMHA MOXE



BITACTH, TICJIA YOr0 KOJO CTPYMY 3aMHMKA€THCS Ha TUIl KPi3b KUTTEBO BaXKJIUBI
opranud. Kpim Toro, 3picT JroAuHA OOYMOBIIOE€ OUIBIIY DPI3HUIIO MOTEHIATIB,
NPUKIAIEHUX J0 ii TiIa.

3 Texniuni cnocoou ma 3acooéu 3axucmy.
Jnia 3a6e3nedeHHs eneKTpoOe3neKH 3aCTOCOBYIOTh OKPEMO a0 y MO€HAHHI OANH
3 1HIIMM HACTYMHI TEXHIYHI CITOCOOM Ta 3ac00M: 3aXHCHE 3a3€MJICHHS, 3aHyJICHHS,
3aXMCHE BUMKHEHHS, BHUPIBHIOBAHHS TMOTEHIlANIB, Majla Hampyra, 130JsLis
CTPYMOBEJIyYUX YaCTUH; €JEKTPUYHE PpO3JAUIEHHA MeEpexX, O00JiaJHaHHS
OTOpOJIKEHHS, OJIOKyBaHHS, IONEpEeIKyBajlbHAa CUTHAJ3allid, 3HAKU O€3MeKH,
HOTIEepEIKYBaNbHI [IJIAKaTH; €JIEKTPO3aXUCHI 3aCO0M.

3axucnum 3a3emienHsM HA3UBAETHCS HABMHUCHHUM EJEKTPUYHUM KOHTAakKT 13
3eMJIe0 a0o ii €KBIBaJEHTOM METAJIEBUX HECTPYMOBEAYUUX YACTHH, AKI MOXYTh
ONMMHUTHCS 1] HAIpYyrolo MpU 3aMUKAHHI Ha KOPIyC Ta Yepe3 IHIUI MPUYUHHU.
3aBOaHHS 3aXMCHOTO 3a3€MJICHHS — YCYHEHHS HEOE3INEKH YPaKeHHS CTPYMOM Yy
BUIAAKY JOTOPKaHHS OO KOPIYCy Ta IHIIUX CTPYMOBEAYYHX METAJIEBUX YaCTHH
€JIEKTPOYCTAHOBKHM, UI0 ONMHUJIMCS II1J HANpyrow. 3axhCHE 3a3¢MJICHHS
3aCTOCOBYIOTh y TpU(Pa3HUX MEPEXKAX 3 130JIbOBAHOIO0 HENTPAILITIO.

[TpuHuIMN 11 3aXUCHOrO 3a3€MJICHHS — 3MEHIICHHS HalpyTrd MK KOPILyCOM,
10 ONWHUBCA IiJ] HAlpPyrow, Ta 3eMJel0 10 Oe3MeYHOro 3HAuYeHHS. Y SKOCTI
IPOBIJHUKIB 3a3€MJICHHS JIO3BOJIAETHCS BHKOPUCTOBYBATH pI3HI METalIeBl
KOHCTpYKIIi:  gepmu, maxtd JiQTiB, MAWNOMHUKIB, CTajeBl  TpyOu
€JIEKTPOIIPOBOJIOK, BIJKPUTO MPOKIAACHI CTallOHApHI TPyOONpPOBOAM PI3HOTO
npu3HaueHHs1 (KpiM TpyOONpOBOIIB TOPIOUUX Ta BUOYXOHEOE3MEUHUX Ta3iB,
KaHaJI3a1li 1 HEHTPAILHOTO OMAJICHHS ).

3anynennsm HA3UBAEThCS HABMHCHE €JIEKTPUYHE 3’€IHAHHA 3 HYJIbOBUM
3aXMCHUM TIPOBITHUKOM METAJIEBUX HECTPYMOBEAYYHX YACTHH, SIKI MOXKYTh
ONMMHMUTHCS TJ HANpyrol BHACIIJOK 3aMHUKaHHS Ha KOpPIyC Ta uepe3 1HII
OpUYMHU. 3aBIaHHS 3aHYJEHHS — YCYHEHHs HEOE3NEeKH YpaKeHHsS CTPYMOM Y
BUIAJKYy KOHTAaKTy 3 KOPIyCOM Ta IHIIMMHU HECTPYMOBEIYyUYHMHU METaJIEBUMHU
YaCTUHAMHU €JIEKTPOYCTaHOBKM, WI0 ONWHWINMCA il Halpyrorw BHACIIJIOK
3aMUKaHHS Ha Kopmoyc. Bupimryerbcs 1e 3aBIaHHS IIBUIAKAM BUMKHEHHSIM
MOIIIKOJIPKEHOT €JIEKTPOYCTAHOBKH 13 MEPEXKI.

[TpunHuuMn aii 3aHyJI€HHS — NEPETBOPEHHS 3aMUKaHHS Ha KOPITyC B OJHO(a3He
KOPOTKE 3aMUKaHHS (TOOTO 3aMHUKaHHS MK (pa3HUMU Ta HYJIHOBUMHM MPOBOJIAMH)
3 METOI0 BUKIMKATH OLIBIIMI CTPyM, 3JaTHUNA 3a0€3MeYUTH CIpallbOBYBaHHS
3aXUCTY 1 IMM CaMUM aBTOMAaTHYHO BUMKHYTH TIOIIKO/KEHY YCTAaHOBKY 13 MEpexi
KUBJIEHHA. TakUM 3aXUCTOM MOXYTh OyTH TUIaBK1 3alIO01)KHUKH, MArHITHI ITyCKayl
3 TEMJIOBUM 3aXHMCTOM, KOHTAKTOPH Yy MOEIHAHHI 3 TEIUIOBUMHU peJie, aBTOMATH, 110
3MIACHIOIOTh 3aXMCT OJHOYACHO BIJ CTPYMIB KOPOTKOTO 3aMHUKaHHS Ta BIJ
NepPEeBaHTAKEHHSI.

3axucHne 8uUMKHeHHs — WIBUAKOMIIOUMN 3aXHCT, MO 3a0e3nedye aBTOMAaTUYHE
BUMKHEHHS €JIEKTPOYCTAHOBKHM TPU BUHUKHEHHI y HIM HEOE3MeKH YpaKeHHs
ctpymoM. Ilpu 3actocyBaHHI 1BOTO BHIY 3axXUCTy Oe3leka 3a0e3meuyeThes
mBuakoAitouuM (0,1-0,2¢) BUMKHEHHS aBapiiHOiI JIISHKH ab0 Mepex Yy



onHO(pa3HOMY 3aMHMKaHHI Ha 3eMJII0 a00 Ha €JIeMEHTH eNeKTpOooOJagHaHHS,
HOpPMAaJIbHO 130JIbOBaHI BiJl 3€MJIi, @ TAKOX MPHU JOTOPKAHHI JIOJAUHU JI0 YaCTHH,
mo mnepeOyBaloTh TiJ HAMpPyrow. 3aXWCHE BUMKHEHHS MOXE CIyTyBaTH
JOTIOBHEHHSM JI0 CUCTEM 3a3€MJICHHS Ta 3aHYJICHHSI, @ TAKOXK y SKOCTI €IMHOTO Ta
OCHOBHOTO 3aX0/1y 3aXHCTY.

Mana nanpyea — 1ie HopMajabHa Hanpyra He Oinbina 42 B, 110 3aCTOCOBY€EThCS
y CIEeKTPUYHUX KOJIaX JJIS 3MEHIICHHS HEOE3MeKn YpakeHHS eICKTPUIHUM
CTpyMOM. 3aCTOCYBaHHSI MajJMX Hampyr CHOpHs€ PI3KOMY 3MEHIICHHIO HEOE3MeKH
ypakeHHs, OCOOJMBO IMiJI 4Yac POOOTH Y TMPUMINIEHHSIX 13 MiABUIIECHOIO
HeOE3MeKol0, 0COOJMBO HEOE3MEYHWX Ta Ha 30BHINIHIX ycTaHOBKax. OpHak
CJIEKTPOYCTAHOBKMA 3 TAaKOI0 HANpPYrol SBISIIOTH HEOE3MeKy Mpu ABOPa3ZHOMY
KOHTaKTi. Maji Hanpyrd BUKOPUCTOBYIOTh JJIsi KUBJIEHHS €JICKTPOIHCTPYMEHTY,
CBITUJILHUKIB CTAI[lOHAPHOTO OCBITJICHHS, MEPEHOCHUX JaMMl y MPUMIIIEHHAX 13
NIJBUILIEHOK HeOe3MeKko abo ocoONMBO HEOE3MEUHHMX Ta B IHIIMX BHIIAJKaX.
JlxkepenaMu  Manoi  Hampyrd  MOXKYThb OyTHM  CHELiaJIbHI  3HM>KYBaJIbHI
TpaHc(OpMaTOpH 13 BTOPUHHUM HarpykeHHsM 12—14 B. Bukopuctanus manux
Hanpyr — e(EeKTUBHUN 3axiJ 3aXUCTy, OJHAK o00JlacTh HOro 3acCTOCYBaHHS
HeBenuKka. Lle 00yMOBIEHO TPyIHOIIAMH CTBOPEHHS JIOBTUX MEPEXK Ta MOTYKHUX
CJICKTPOIIPUIMAYiB MaJIoi HAMPYTH.

Ilpucmpoi  0copodoicenHs 3aCTOCOBYIOTBCA JJIE  TOTO, MO0 YCYHYTH
MOKJIUBICTh HaBITh BHUIIQJKOBOIO KOHTAKTY 13 CTPYMOBEAYYHMMH YaCTHHAMU
eJIEKTPOYCTaHOBOK.

Ilonepeoocysanvna cuenanizayis, O610Ky6aHHs, 3HaKU Oe3nexku. BIOKyBalbHI
MIPUCTPOI HATIWHO BUKJTFOYAIOTh MOKJIMBICTh BUIAJKOBOTO KOHTAKTY 3 YaCTHHAMU
oOnajHaHHs, 1O MepedyBaloTh MiJ HAMPYyTroko 1 PO3TAIIOBAHI y CHELiaIbHUX
3aKPUTHX  MPUMIIICHHSX. [lonepemxyBaabHy  CHUTHaMI3alil0  IIHPOKO
BUKOPUCTOBYIOTh y TMO€EIHAHHI 3 IHIIUMHU 3axojJaMH 3axucTy. CHUrHami3amnito
BUKOHYIOTHh CBITJIOBOIO a00 3BYKOBOIO. i1 mpodiIaKTUKU €JIEKTPOTpaBMaTUIMY
3aCTOCOBYIOTH 3HaKku Oe3neku BianmoBigHo 10 BuMor 'OCT 12.4.026-76, a Takox
MOTIePe/IKYBaJIbHI IJIAKATH.

Enexmposzaxucni 3acobu — BUpOOH, SKI MEPEHOCATHCS a00 MEPEeBO3SITHCA, 1
CIYTYIOTh JIJISl 3aXHUCTy JIIOACH, IO OOCTyroBYIOTH €JIEKTPOYCTAaHOBKH, BiJl
YPKEHHS €JIEKTPUYHUM CTPYMOM, il €JIEKTPUYHOI AYTH Ta €JIEKTPOMATHITHOTO
noJis. 3a 3HAYEHHSIM 3aXHMCHI 3aCO0M YMOBHO TMOAUISIIOTH Ha 130J110OU1, 3aco0u
OTOPOJIPKEHHS Ta JIOTIOMIXKHI.

[30m0104i 3axucHi 3ac00u CITYTYIOTh JJIA 130J1S111 JIIOAUHU BIJl CTPYMOBEAYYUX
YaCTHH Ta B1J 3eMJIl. IX DOUISSIOTb HAOCHOBHI Ta JOOOMI1XH 1.

O cHOBHUUMH € 130JI0F0Y] 3aXHCHI 3aco0HM, IO 31aTHI HaJIIMHO
BUTPUMYBATH poOOYy HAMPYTy EJICKTPOYCTAHOBKH 1 HE JOMYCKaTH KOHTAKTy i3
CTPYMOBEIYyUYMMH 4YacTMHaMH, fAKI 3mepeOyBaloTh MmiJg  Hampyrowo. B
eJeKTpoycTaHoBKax Harpyrow 10 1000 B 10 OCHOBHMX 130JI0FOYMX 3aXMCHHUX
3ac001B BIJTHOCSITHCSA OTEPATHUBHI IITAHTH Ta KIIII JJIS BUMIPIOBAHHS CTPyMY,
JIEJEKTPUYHI PYKaBHIl, 1HCTPYMEHT 3 I130JIOIOYUMHU PYYKaMH Ta TMOKKYUKA
HaIpyTH.



JomnaTKOBHMHU € 130JII0I0UI 3aXMCHI 3acO0H, III0 HE pO3paxoBaHi Ha
HANpPYyTy €JIeKTPOYCTAaHOBKHU 1 CAMOCTIMHO He 3a0e3MevyloTh Oe3MeKy MepcoHamy.
Tomy mi 3aco0M 3aCTOCOBYIOTBCS Pa3oM 3 OCHOBHMMH Y BHIJISIAI JTOJATKOBUX
3aXO/iB 3aXHUCTy. B enekTpoHHuMX ycTaHoBKax Hampyroio mo 1000 B mo Hmx
BITHOCSTHCS JICJICKTPUIHI KAJIOII, KUITUMKH, a TAKOXK 130JTF00U1 TT1ICTAaBKH.

3axucHi 3acobu 020podiHceHHs — Pi3HI MIEPEHOCHI OTOPOXKI, IO CIYTYIOTh IS
TAMYAaCOBOTO  OTOPO/UKEHHS  CTPYMOBEIYYMX YAaCTUH 1 TaKUM  YHHOM
MOMNEPEIKYIOTh MOXKIIUBICTh KOHTAKTY 3 HUMHU.

Jlonomioichi 3axucui 3acobu — 11e ITHCTPYMEHTH, IIPUCTPOI Ta MPUCTOCYBAHHS,
K1 MPU3HAYEHI IS 3aXUCTY €JIEKTPOTEXHIYHOTO TIePCOHANTY BiJl MaJiHHS 3 BUCOTH
(3armo0iKHI MOSICH, KaHATH CTpaxyBaHHS Ta 1H.); JJI O€3Me4YHOro miaioMy Ha
ornopu (MOHTEPCBHKI KIrTi, Jla3u JIg MiaHOMy Ha OETOHHI OMOPH TOIIO); IS
3aXMCTy BiJ CBITJIOBHX, TEIUIOBUX a00 XIMIYHHUX i (3aXHCHI OKYJISIpH,
pecripaTopy, NpoTUra3u, Ope3eHTOBI PYKaBUIll TOWIO); Uil 3aXUCTy BiJ IIyMIB
(MpOTUIIYMOBI HABYLIIHUKH, IOJIOMU Ta 1H.).

Buoyxu i moxe:xi

[Tin BuUOYyXOM pO3yMitOTh IMPOIIEC BUBUIHLHEHHS BEIMKOI KIJTBKOCTI €HEprii B
oOMexxeHOMYy 00’eMi 3a KOpPOTKHH 1HTepBaJioM dacy. B pesynbrari BHOYXY
pEUYOBMHA TMEPETBOPIOETHCA B YK€ HArpiTHil ra3 i3 Jy»Ke BUCOKHUM THCKOM.
YTBOpeHu ra3 13 BEJIMKOIO CUJIOIO JIl€ Ha HAaBKOJIMUIIHE CEPEOBUILE, BUKINKAIOUN
roro pyx. [lopomxeHuil XBUICKO THUCK HA3MBAETHCS 6UOYX08010 Xxsunero. B mipy
BIJIJTaJICHHS BiJ MicIisl BUOYyXYy MEXaHi4Ha J1isl BUOYXOBOi XBHIII CliaOllIae.

TunoBumu mnpukiagamMu BHOYXiB € BHOYXM XIMIYHUX BUOYXOBUX PEUOBHH.
BuOyxu MOXyTh OyTH TEIUIOBUMH, 32 SIKUX TEIUIOTA, 110 BUIUIMIIACA, HE BCTUTAE
BIJIBOJUTHUCS 332 MEXKI BUOYXOBOI PEUOBHUHHU. 3aBISKHU IMIJBUIICHHIO TEMIIEpATypU
PO3BUBAETHCS MPOLEC XIMIYHOTO PpO3KIANy, SIKHUA CcaMONpUCKOproeThes. Llei
XIMIYHUH PO3KJIaJ Ha3UBAIOTh MENnI08UM GUOYXOM.

Takuii mporec XIMIYHOTO TIEPETBOPEHHS BHOYXOBOi PEUOBWHU, SKUU
YTBOPIOETHCS YJIAPHOIO XBUJICKO 1 CYNPOBOKYETHCS IIBUAKAM BUIIJICHHSIM
CHEPTii, HA3UBAETHCS OeMOHAYIETO.

Bubyxu OyBaroTh: HApOAHO-TOCIIOAAPCHKI, BOEHH1, HAYKOBO-OCITI THUIbK1
to1io. Hebe3neky cTaHOBISATH HEKOHTPOJILOBAHI BUOYXH.

Iloocexca — 116 HEKOHTPOJIbOBAHE TOPIHHA, SIKE€ CYNPOBOJKYETHCS
3HUINEHHSIM MaTepialibHUX I[IHHOCTEH 1 CTBOPIOE HEOE3MEKy IS JKUTTS JIIOJIEH.
[loxxexxa, morameHa y camid [OYaTKOBIA CTaAll pO3BHUTKY, HA3UBAETHCS
3aeopannam. Tloxexl 3aBIAIOTh BEIMKOI MaTepiajibHOl IIKOAW, HANMpHUKIAL, Yy
CIHA Omu3bko 11 wmupa gonapis Ha pik. IlpuunHM moxkex: HeoOepexHe
MOBO/UKCHHSI 3 BOTHEM, HEJAOTPUMAHHS TPaBUJ EKCIUTyarTailii, camo3aiiMaHHS
PEUYOBMH Ta MaTepialiB, PO3PSAM CTATUYHOI EJIEKTPUKH, TPO30BI PO3PSIIH,
I IIAJIH.

3aneXHo BiJ] MICII BUHHKHEHHS PO3PI3HAIOTH TOXKEXKI: Ha TPAHCIOPTHUX
3aco0ax, CTEIMOoBI Ta MOJIbOBI, MiJI3EMHI1 Y IIaXTaX Ta PyJHUKAX, TOP( sHI Ta JICOBI,
a TaKOX y OYyJIBIISAX 1 ciopyAax (30BHIIIHI Ta 3aKPHUTI).

[IpocTip, 0XOIUIEHNH TOXKEKEI, YMOBHO JUISTh HA 3 30HU: 30HA AKMUBHO20
20pIHHA (802HUWE), Menosa Oisl, 3a0UMAEHHSL.



OCHOBHOIO XapaKTEPHUCTUKOIO, 110 XapaKTepU3ye PyHHYIOUy J1I0 MOXKEXI, €
TEMIEpaTypa, sfKa PO3BUBAETHCA IMiJ Yac TOPIHHA. Y XKHUTJIOBUX OyIMHKAX Ta
TpOMaJICbKUX OYJIBISX TeMIlepaTypH BCepeAuHi mpuMimieHb nocsraits §00—900
OC, ane posmominsAroThcs HepiBHOMIpHO. HaliBuIi TeMnepaTypu BMHHKAIOTH [
Jac 30BHIINHIX MOXKEX 1 B cepeanboMy cknagaTs 1200-1300 °C.

[TpunuHeHHs TOPIHHS AOCATAETHCA €0 HA Tapsiyul MOBEPXHI OXOJIOKYIOUUMU
3ac00aMu, IO TacsITh BOTOHb, PO30ABICHHIM TapsiuuX PEYOBHH a00 MOBITPS, SKE
HAJXOJIUTh Yy 30HY TOPiHHS, HETOPIOUMMH IMapaMHu ab0 ra3aMmy; CTBOPEHHIM MIXK
30HOIO0 TOPIHHS Ta TOPIOYUM MaTepiajoM 130JI0I0UO0TO0 IIapy i3 3aco0iB, IO TacsATh
BOTOHb. Y SKOCTI OCHOBHOT'O 3ac00y, 110 TaCUTh BOTOHb, BUKOPUCTOBYIOTH BOAY.
KpiMm BOaM, BHUKOPHUCTOBYIOTHCS XIMIYHI Ta TIOBITPSAHO-MEXaHIYHI IIIHH,
BYTJICKUCIIUN Ta3, a30T, MOPOIIKH, BOJISIHY Tapy, 1HT101TOPH.

3acobu A raciHHS BOTHIO MOJAIOTh Y BOTHMILE IMOXKEXI 3a JOIOMOIOIO
MOKEKHOI TEXHIKA CTalllOHAPHUMHU YCTAHOBKAMHU TaCiHHS IMOXKEXI1, MOXKEHKHUMU
aBTOMOOUISIMU, TIO13/1aMH, KOPAOIsIMU, MOTOIIOMITAMU, BOTHETACHUKAMH. 3aX0/I1 3
MOKEKHO1 O€3MEKU MOAUISIOTHCS Ha MOXKEXKHY MPO(PLIAKTUKY Ta FaCIHHS MOKEXK.
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