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MexaHi4HI KOJTUBaHS

Jlo MexaHIYHMX KOJIMBaHb BIAHOCATHCS  6ibpayis, wym, IHQDPA38YK,
VIbMPA38YK, 2inep38yx.

3arajbHOI0 BIACTUBICTIO WX (DI3UYHUX MPOIIECIB € TE, [0 BOHM ITOB’sI3aHi 3
NEPEHECEHHSIM eHeprii. 3a TEeBHOI BEIWYMHU Ta YacTOTU Il EHEPrii MOXe
CIPaBISATH HECHPHUSATIMBY IO Ha JIIOJAWHY: BHUKJIUKATH PI3HI 3aXBOPIOBaHHS,
CTBOPIOBATH JOJATKOBI HeOe3neku. ToMy HEOOXiIHO BHUBYMTH BJIACTUBOCTI ITUX
HEOEe3MEYHUX SBUII, BMITH BUMIPIOBATH IMapaMeTPH KOJHMBAaHb 1 3HATH METOIU
3aXHCTY BiJl HHX.

Biopauia — ye ronusanus meepoux mil, uYACMUH anapamis, MAawuH,
YCMAamKY8aHHs, CRopyo, Wo CNPUUMAIOMbCS OP2AHIZMOM JHOOUHU SIK CMPYC.

[Tpuunnoro BiOparii € HeypiBHOBa)keHi1 cwiioBi maii. BiOpariis 3HaxoauTh
KOpPHCHE 3aCTOCYBaHHS y MeOuiuHI (BiOpamiiHuii Macax) Ta y TeXHIIl
(BiOparopu). OmHak TpuBaIWii BIUIMB BiOparii Ha JTIOJUHY € HEOE3MEUHUM.
BiOpartis mpu neBHUX yMOBax € HEOE3MEYHOIO /I MAllMH Ta MEXaHI3MiB, TOMY
10 MO€ BUKIIUKATH iX PyHHYBaHHS.

Yacro BiOparlii CympoBOKYIOTHCS IOYYTUM IITYMOM.

Bibparis BrumBae Ha:

® IICHTPaJbHY HEPBOBY CHUCTEMY

® ITYHKOBO-KHUIIKOBHI TPAKT

e BeCTUOYJISIpHUU amapaT

® BHKJIMKAa€ 3alIlaMOPOYCHHS, OHIMIHHS KI1HI[IBOK



® 3aXBOPIOBAHHS CYIJIO0IB

TpuBanuii BruMB BiOpalii BUKIMKAaEe (PaxoBe 3aXBOPIOBAHHS — 6iOpayiiiHy
X80p00bY.

Po3pi3ustoTh 3aranbHy 1 JIOKAIBbHY (Micyesy) BiOpauii. Jlokareha gibpayis
3yMOBJICHa KOJMBAaHHSIMH IHCTPYMEHTa W YCTaTKYBaHHS, IO TEPEIAOTHCS [0
OKpPEMHX YacCTHH TiJa.

3aranbHa BiOpallisi BUKJIMKAE CTPYC BChOTO OpraHi3My, MicIleBa BILUIMBA€ Ha
OKpeMl1 YaCTMHU Tija. |HKOJIM Npalioouyuii MOXKE OJHOYACHO MiAlaBaTHCS
3arajpHId Ta MicueBid BiOpauii (komOiHOBaHa BiOparis). BiOparis nopyuye
JISUTBHICTh  CEPIIEBO-CYJMHHOT Ta HEPBOBOI CHCTEM, BHUKJIMKAE BiOpaliiiHy
xBopoOy. OcoOnuBo HeOe3meuHa BiOpaliss Ha PE30HAHCHUX Ta HABKOJIO
pe3oHaHCHUX yactoTax (6-9 '), ockuIbkM BOHA 30Ira€ThCs 3 BJIACHOIO YAaCTOTOIO
KOJIMBaHb BHYTPIIIHIX OPTaHIB JIOJUHU. B pe3ynapTaTi 1bOrO0 MOXE BHHHKHYTH
PE30HAHC, 1€ MPU3BOJUTH /10 MEPEMIIICHb 1 MEXaHIYHUX YIIKOJKEHb BHYTPILIHIX
opraHiB. Pe3oHaHCHa YacToTa cepIis, )KMBOTA 1 rpyaHOi KiIiTku — 5 I'11, TonoBu —
20 T'm, menTpanpHOi HepBOBOi cucremu — 250 I'm. Yactotm cuasyux Jrojaei
CTaHOBJIATH Big 3 10 8 I'm.

OCHOBHMMH MapamMeTpaMy, 10 XapaKTepu3yroTh BiOpatito, €: yatota/(['); amrii-
Tyna 3cyBy 4 (M) (po3Mmip HAMOUIHIIONO BIAXWICHHS TOYKH, IO KOJMUBAETHCS, BIJ
TIOJIOKEHHSI PIBHOBArM); KOJMBaJIbHA MIBUAKICTH V (M/C); KOJMBAJIbHE MPUCKOPEHHS A
(m/c?).

VY BUpPOOHUYMX YMOBaX MPUITYCTHMI PiBHI IIyMY 1 BIOpaIlii periaMeHTYIOThCS
BIJIMOBIAHUMHU HOPMATUBHUMH JTOKYMEHTAMH.

3HWKEHHS BIUIMBY IIMyMy 1 BiOpalii Ha OpraHi3aM JIFOJAUHU JIOCATAETHCS
TaKUMH METOJaMU:

* 3MEHIICHHIM ITyMY 1 BiOpalrii y Jokepenax IXHbOro yTBOPCHHS;

* BOJIAIIIEIO JKEpe IIyMy 1 Bibpailrii 3aco0aMu 3ByKO- 1 BIOPO130JISIIIiT;

* 3BYKO- 1 BIOpOTIOTJIMHAHHS;

* ApXITEKTYpHO-TJIaHYBAJIbHUMU PIIICHHSMH, 1110 TTepe10adaroTh pallioHajbHEe
PO3MIIIICHHS TEXHOJIOT1YHOTO YCTAaTKYBaHHS, MAIIIMH 1 MEXaHI3MiB;

* QaKyCTHYHHMM OIPAIIOBAaHHSM TOMEIIKAaHb, 3aCTOCYBaHHSIM 3aco0iB
IHIUBITYaTbHOTO 3aXHUCTY.

Ilym. byap-skuii HeOakanuil 3ByK Ha3uBatoTh mymoM. Lllym mikiamuBuii 1is
3I0pPOB’s, 3MEHIIYE TMpale3aTHICTh, MIABUILYE piBeHb HeOe3meku. Tomy
HEOOXITHO TmepeadavaTd 3axod 3aXUCTy BiA MIymMy. A IS [BOTO MOTPIOHO
BOJIOJIITH BiJMIOBIAHUMU 3HAHHIMU.

Sk mpaBwIio, MIyM HAC ApATye: 3aBakae MPAIfOBaTH, BIANOYMUBATH, TyMAaTH.
AJe myM MOX€ BIUIMBAaTH 1 MO3UTHUBHO. Takuii BIUIMB Ha JIOJUHY YUHUT,
HATMPUKJIQA, IIEIECT JUCTSA NIePEB, MOMIPHHUM CTYKIT JOMIOBUX Kparelb, POKIT
MOPCHKOTO Tpu00t0. [103NTHBHMIA BIUTUB CTIOKITHOT MPUEMHOT MY3UKH BIJIOMHMA 3
naBHIX dYaciB. ToMy pi3HOMaHITHI O340pOBYl MPOIEAYPH CYHPOBOIKYIOTHCS
CMOKIMHOI0 CUM(POHIYHOIO 200 OJIF030BOI0 MY3UKOIO.

Hepinko mym Hece BaxiauBy 1HGopMalilo. ABTOMOOUIICT YBa)XHO
MIPUCITYXA€ETHCS 10 3BYKIB, Kl BUJIAa€ MOTOP, 1IACI, 1HII1 YaCTUHU aBTOMOOLIA, 110
pyxaetbesi, 00 OyAb-SKMHA CTOPOHHINA IIYM MOKE MOMNEpeauTH aBapito. Takox 3a



JOTIOMOTOI0  IIIYMY, CIPUYMHEHOrO PpyXOM KOpaOdiB Ta NIABOJHMX YOBHIB, iX
BUABJIAIOTH 1 NedeHrytoTh. LllyM Bimirpae Benuky posib B aKyCTHIL, PaJlOTEXHIIL],
pazioacCTpOHOMIT 1 HABITh MEUIIMHI.

[I{o Take mIyM i sIk BiH BIUIMBA€E HA OpPraHi3M JIOJUHU?

LIlym — ye cyKynHicms 36YKi8 pI3HOMAHIMHOL yacmomu ma iHMmeHCU8HOCmI,
WO BUHUKAIOMb Y pe3yIbmami KOJAUBANbHO2O pPYXY UYACMUHOK Y HPYHCHUX
cepedosuuax (meepoux, piokux, 2a30n00iOHUX).

[IlymoBe 3a0pynHEHHS HABKOJMIIHBOIO CEPEIOBHUINA YBECh 4Yac 3POCTAE.
Oco0IHBO 11€ CTOCYETHCSI BEIMKUX MICT. ONUTYBaHHS KUTENIB MICT JI0OBEJO, IO
myM TypOye Ounbimie 50% onuranux. Ilpuyomy B OCTaHHI AECATHIITTS PIBEHb
mrymy 3pic y 10—15 pasis.

[Iym — oauH 3 BUIIB 3BYKY, SIKMI Ha3zuBaioTh "HeOakaHuMm'" 3BYKOM. Sk
BiIOMO 3 (i3WKH, TPOIEC MOIMPEHHS KOJHMBAIBLHOTO PYXYy B CEPEIOBUIII
HA3MBAETHCSI 3BYKOBOIO XBUJICIO, @ 00JIaCTh CEpeOBMILA, B SIKI MOLIMPIOIOTHCS
3BYKOBI XBHJI1 — 3BYKOBUM I10JIeM. PO3pi3HAIOTH TaKkl BUU IIYMY:

e yIapHHH (IITaMIyBaHHS, KYBaHHS);

® MeXaHIuyHUM (TepTs, OUTTH);

e acponvHaMivYHUI (B amapaTax i TpyOONmpOBOAaX MPU BEIMKUX IIBUIKOCTSIX
pYyXy MOBITPS).

Memoou 6opomwvbu 3 wiymom. 3aBAaHHIMU aKyCTUYHOTO PO3PAXYHKY €:

1. BU3HaAYEHHS PIBHS 3BYKOBOT'O THUCKY B PO3PaxXyHKOBIN TOYIll, KOJIU BiJOME
JHKEpesio MIyMy Ta HOro IIyMOBI XapaKTepUCTHUKH;

2. BU3HAYEHHS BEJIMYUHU 3MEHIICHHS IIyMY.

3. po3pobOKka 3ax0/IiB 13 3MEHILICHHSI IITYMY JI0 JIOITYCTUMOI1 BEJIMUMHHU.

J1Jist 3MEHIIIEHHS ITYMY MOKYTh OYTH 3aCTOCOBaH1 HACTYITHI METOIH:

3MEHIIICHHS IIIyMY B JKEPEIIL;

3MiHa CIIPSIMOBAHOCTI BUIPOMIHIOBAHHS;

palioHajJpHE IUTAaHYBaHHS IIJINPUEMCTB Ta I€XiB, aKyCTHYHa o0OpoOKa
IPUMIIIEHB;

3MEHIIICHHS IIyMY Ha NUISIXY HOTO MOITUPEHHS;

3aco0u 1HAMBIAYaATBHOTO 3aXUCTY BiJ IIIyMY.

Ingppazeyx. O6nacTh KOMTUBaHb, HEUYTHA JIJISl JIIOJUHU. 3BUYAHO BEPXHBOIO
rpaHuiero iH}ppa3ByKkoBoi 00acTi BBakaroTh yacTotu 16—25 I'n. HuxkHs rpanuis
iH(pa3ByKy HEBHU3HAYCHA.

[adpa3Byk BuHUKae B atMocdepi, B Jici, Ha MOpi (TaK 3BaHUM TOJIOC MOPHA).
Jl>xepenom iHPpa3BYKy € rpim, BUOYXH, TapMaTHi MMOCTPLIN, 36MJICTPYCH.

st indpa3Byky xapakTepHe mane noriauHaHHsA. Tomy iH(ppa3ByKoBi XBUII Y
MOBITPi, BOAI Ta B 3¢MHIl KOP1 MOKYTh MOIIMPIOBATUCS HA Ay)KE BEJIHKI BIACTaHI.
I{s BmacTUBICTH 1H}PA3BYKY BUKOPHUCTOBYETHCS SIK MEPEABICHUK CTHUXIMHHUX JIHX,
JUI TOCTIKEHHS BIIACTUBOCTEH aTMoc(epu Ta BOASHOTO CEPEJOBHIA BOJIH.

3axuct Bif 1H(DPa3BYKY ABIsIE COO00 CEPO3HY MPOOIEMY.

Ynempazeyk 3HaxonuTh MPOKE 3aCTOCYBaHHA Yy  METajgoo0poOHIH
MIPOMUCIIOBOCTI, MAIIMHOOY1YBaHH1, METayprii Toio. YactoTa 3aCTOCOBYBaHOTO
yibTpa3Byky Bif 20 k' 10 1 mI'1, MOTY>KHOCTI — 0 KUIBKOX KLJIOBAT.



VapTpa3Byk cChHpaBiis€ MIKJIMBAA BIUIMB Ha OpraHi3M JIIOAWUHU. Y
MpalOOuYuX 3 YJIbTPa3BYKOBUMM YCTAaHOBKAMH HEPIAKO CIOCTEPIraroThCs
(yHKIIOHAJIbHI TIOPYIICHHS HEPBOBOi CHUCTEMH, 3MIHM THUCKY, CKJIaay Ta
BJACTUBOCTI  KpoBl. YacTimaroTh CKaprd Ha TOJOBHI  0OJl, IIBUAKY
BTOMJIIOBaHICTb, BTPATy CJIYXOBOi YyTIUBOCTI.

VYabpTpa3ByKk MOXke AISTH Ha JIIOAMHY SIK Yepe3 MOBITPSIHE CEepeloBUIIE, TakK 1
yepes piake ado TBepie (KOHTAKTHA Jisl Ha PYKH).

PiBH1 3ByKOBUX THCKIB B Jiama3oHi yactoT Big 11 go 20 k['11 He mOBWHHI
nepeBullyBati BiAnoBiAHO 75—110 b, a 3aranbHuil piBeHb 3BYKOBOT'O THUCKY B
nianazoni yactot 20—100 xI['1y He moBuHeH nepesutryBatu 110 nb.

3axuct BiAg Aii yJbTpa3ByKy HpH MOBITPSHOMY ONPOMIHEHHI MOXe OyTu
3a0€e3MeUeHUIA:

¢ [UITXOM BUKOPUCTaHHS B OOJaJHAHHI OUTBII BUCOKHMX YacTOT, JJISl SIKMX
JOIYCTUMI P1BHI 3ByKOBOT'O THUCKY BUIII;

¢ IUIIXOM 3aCTOCYBaHHS OOJaJHAHHS, IO BHUIPOMIHIOE YIbTPA3BYK, Y
3BYKOI30JII0I0YOMY BHUKOHAHHI (TUIY KOXYXiB). Taki KOXyXd BUTOTOBIISIOTH 3
JUCTOBOI cTaji abo MIOpaTOMiHIIO (TOBIIMHOIO 1 MM) 3 OOKJICIOBAHHSIM T'YyMOIO
abo pyOepolaoM, a TaKoX 13 TeTUHAKCy (TOBIIMHOIO 5 MM). Enmactuyni Koxyxu
MOYTh OyTH BUTOTOBJICHI 3 TPHOX IIIApPIB TYMHU 3arajibHOIO TOBIIMHOIO 3—5 MM.
3acTocyBaHHSI KOXYXIB, HAalpUKJIaJ, B YCTAHOBKAX JJIA OYMIICHHS JeTaleH, Jae
3MEHIIIEHHs PiBHS YiabTpa3ByKy Ha 20—-30 nb y 4yyTHOMy jiama3oHi 4acTOT Ta
60—80 1b — B yIbTpa3ByKOBOMY;

¢ IUIIXOM YJAIITyBaHHS €KpaHiB, y TOMY YHCII TMPO30pUX, MIXK
oOJaHaHHAM Ta MPALIOIYHM;

¢ [UIIXOM PO3TAlllyBaHHS yYJIbTPa3BYKOBUX YCTAaHOBOK Yy CHEI[laIbHUX
IPUMIIIEHHSIX, 3aropojaKax a00 KabiHax, SKIIO MepepaxoBaHUMHK BHUIIA 3aX0JaMH
HEMOXJTMBO OTPUMATH HEOOXITHUMA €(eKT.

3axuct Bim Mii yJIbTPa3BYKYy MpH KOHTAKTHOMY ONPOMIHEHHI TMOJSATaE B
NOBHOMY  BHUKJIIOYEHHI  O€3MOCEpEeIHhOr0  MOTOPKAHHA  MPALIOYUX 0
IHCTpYMEHTA, PIAMHU Ta BUPOOIB, OCKUIBKU TaKWUW BIUIUB HAWO LI IIKIIJTUBUH.

1. 3acanvni nonosxcennn enekmpobesneku .

Jlis eJeKTpUYHOTO CTPYMY Ha JIIOJWHY HOCHUTH PI3HOMAHITHHI XapakTtep.

[Ipoxonssun yepe3 OpraHi3M JIOJWHU, EJIEKTPUYHUM CTPYM BUKIHKAE

mepMiuHy, eleKmpOoaimuyHy, a TaKOK 0ion02iuHy TII0.

Tepmiyna nmisi CTpyMy TPOSIBISETHCS B OIMIKaX JESIKHX OKPEMHUX UISTHOK
Tijla, HaTpiBaHHI KPOBOHOCHUX CYAWH, HEPBiB, KPOBI TOIIIO.

Enexmponimuuna 0is cmpymy TpPOSIBISIETBCS y PO3KIAII KPOBI Ta 1HIIMX
OpPraHiYHUX PIAWMH OpPraHi3My 1 BUKIWKAE 3HAYHI MOPYIICHHS (DI3UKO-XIMIYHOTO
CKJIaJy.

bionociuna 0iss cmpymy npoOSIBASETHCS SIK MOAPA3HEHHS Ta 30YKEHHS KUBUX
TKAHWH OpraHi3My, 1[I0 CYNPOBOKYETHCS  MHUMOBUIBHUMH  CYJOMHHUMH
CKOPOUYCHHSIMU M’531B, Yy TOMY YHUCJI1 JIETEHIB Ta cepus. B pe3ynbTaTi MOXYTb



BUHUKHYTH PI3HI MOPYLIEHHS 1 HaBITh NOBHE NPUIIMHEHHS MISJIBHOCTI OpraHiB
KpOBOOOIT'Y Ta TUXAHHS.

Ils pi3HOMaHITHICTh Al E€IEKTPUYHOIO CTPYMY MOXKE MPHU3BECTH 10 JBOX
BU/IIB YPAKEHHSI: 10 e1eKMPUYHUX MPABM MA eIeKMPUUHUX YOapie.

Enexmpuuni mpasmu aBIsi0TH COO0I0 YITKO BUPAXKEH1 MICLIEB1 MOIMIKOKEHHS
TKaHUH OPraHi3My, BUKJIUKAHI JI€I0 JICKTPUYHOTO CTPyMy ab0 €IeKTPUYHOI TYTH.
VY OUIBIIOCTI BUMAJKIB €JIEKTPOTPABMU BUJIIKOBHI, aji€ 1HO/A1 MPU BaXKKUX OIIKax
TpaBMHU MOXYTh MPU3BECTH 10 3aru0esi JIIOAUHU. PO3pI3HIIOTH Taki €JIEKTPUYHI
TPaBMU:  e€leKMpUyHi  ONIKU,  ENeKMPUYHI  3HAKU, Memanizayia  WKIpU,
eNeKmpoOPMantbMoN02Isi MA MEXAHIUHI NOUKOONCEHHSL.

Enexmpuunuii onix — Hainomupenima eiaekrporpasma. Omiku OyBarOTh JBOX
BUJIIB: OIIKK CTpyMOM (ab0 KOHTakTHUM) Ta Ayrosi. OmiK cTpyMOM 00YMOBJIEHUMN
NPOXO/KEHHSIM CTPYMYy Kpi3b TUIO JIIOJUHU B pe3yJibTaTi KOHTaKTy 13
CTPYMOBEAYUYOI0 YaCTUHOIO 1 € HACIIJKOM IEPETBOPEHHS €JIEKTPUYHOI €HEeprii y
TerioBy. Po3pi3HAIOTH 4OTHPHU cTymneHs omikiB: | — mouepBoHiHHS mikipu; I —
yTBOopeHHs myxupiB; Il — 3mepTBiHHsS Bciei ToBuIl 1mKipu; [V — oOByrmoBaHHS
TKaHUH. BaXKICTh ypa)K€HHsS OpraHi3My OOYMOBIIOETHCSI HE CTYIEHEM OIIIKY, a
ioniero obnevyeHoi noBepxHi Tuia. ONiKU CTPYMOM BHHUKAIOTH MPU HANPYyTax HE
Bunie 1-2 kB 1 € y 6inbmocti Bunaakis onikamu I ta Il ctynens; iHoai OyBaroTh 1
BaXKi OMiKK. 3a OUTbII BUIIOI HAMIPYTH MK CTPYMOBEAYUYOI YACTHHOIO Ta TLIOM
JIOIMHU YTBOPIOEThCS eJIEKTpUYHA ayra (Temmneparypa ayru suie 3500 °C i B Hei
JIy’K€ BEJIMKa €HEpris), sika CIPUUUHSIE dyeosutl onik. JIyroBi omiku, sSIK MpaBUIIO,
Baxkki — Il Ta IV cTynens.

Enexmpuuni 3naxu — 9iTKO OKpECJeH] IUISIMU CIporo abo OJaKUTHO-KOBTOTO
KOJIbOPY Ha TMOBEPXHI HIKIpU JIOAWHU, 110 3a3Haia Jii CTpyMmy. 3HaKu OyBalOTh
TaKOXX y BUIIIAI TOJPANHWH, paH, MOpi3iB abo 3abWTHX Micllb, OOPOIABOK,
KPOBOBWJIMBIB y IIKIPY Ta MO30JiB. Y OUIBIIOCTI BUMAIKIB €IEKTPUYHI 3HAKHU
0e300TicHI 1 JTIKyBaHHS 1X 3aKIHUYEThCS T00peE.

Memanizayis wkipu — 11e¢ TPOHUKHEHHs Y BEPXHI MIApH MIKIpU HAWAPIOHIIHIX
4acTOK MeTally, 10 PO3IUIaBUBCA Mij Ni€l0 enekTpuyHoi ayru. Lle moxe cratucs
MIPU KOPOTKHUX 3aMUKAaHHAX, BUMUKAHHSAX PYOWIHHHUKIB i1 HABAHTAKEHHSIM TOIIIO.
Mertanizanis CyMpOBOJKYETHCS OIKOM IMIKIPH, KU BUKIUKAETHCS HATPITUM
METaJIOM.

Enexmpoogpmanvmonocia — ypaxeHHS OYeHd, BHUKJIMKAaHE IHTCHCHUBHUM
BUIIPOMIHIOBAHHSM €JIEKTPUYHOI yTH, CIEKTP SAKOI MICTUTh MIKIJUIMBI JIJISi OuYei
yibpTpadioneToBl Ta yIbTpadepBOHi poMeHi. KpiM Toro, MoXiuBe momnagaHHs B
o4l OpHM30K PpO3IUJIABIEHOTO METaly. 3aXuUCT BiJ EJIEKTPOOPTATBMOIIOTIT
JOCATAETbCA ~ HOCIHHSAM  3aXMCHMX  OKYJSIpiB, SIKI HE  MPOIyCKalTh
yibpTpadioneToBUX TPOMEHIB, 1 3a0e3MmedyroTh 3aXHCT O4Yel Bim OpH30K
PO3IUIABJICHOI'0 METAIY.

Mexaniuni nowkoOdcenHsi BUHUKAIOTh Y PE3yJbTaTi PI3KUX HEMPABUIbHUX
CYJIOMHHMX CKOPOYEHb M’SI31B 1] JI€I0 CTPYMY, IO IPOXOJUTH KPi3b TLIO JIFOJAUHHU.
B pe3ynbTaTi MOXYTh CTAaTHCS PO3PUBH LIKIPH, KPOBOHOCHUX CYAMH Ta HEPBOBOI
TKaHUHU, & TAKOXX BUBUXM CYIJIOOIB 1 HaBITh NMEPEJIOMH KICTOK. Jl0 1IbOTO X BUIY
TpaBM TMOTPIOHO BiAHECTH 3a0MTI MICIlS, TPAaBMH, BUKJIMKAHI MMaJIHHAM JIOJUHU 3



BHUCOTH, yJdapamMu o0 HpeIMETH B pe3yibTaTi MUMOBUIBHMX pyXiB a00 BTpaTu
CBIIOMOCTI dYepe3 [il0 CTpyMy. MexaHIuHl MOIIKOJKEHHS €, SK MpaBuio,
CepHO3HUMU TPaBMaMHU, 110 BUMAraloTh TPUBAJIOTO JIIKyBaHHS.

Enexmpuynuii yoap. 1le 30y1KeHHSI ®KUBUX TKAHUH OPraHi3My €JIEeKTPUUYHUM
CTPYMOM, IO MPOXOAHWTH Kpi3b HHOTO, SIKE CYMPOBOJKYETHCS MHUMOBUIBHUMHU
CYJJOMHUMH CKOPOUYEHHSAMHM M’5131B. 3aJI€KHO Bl HACIIAKY J1i CTPyMY Ha OpraHizm
€JIEKTPUYHI yAapy YMOBHO MOJUISIOTHCA HA HACTYIMHI YOTUPHU CTYIICHS:

[ — cynomHe ckopoueHHst M’s131B 0€3 BTpaTH CBIJIOMOCTI;

I[I — cymomHe CKOpOYeHHSI M’s31B, BTpaTa CBIJOMOCTI, aje 30epeKeHH
JUXaHHS Ta poOOTHU ceplis;

[II — BTpaTa cB1IOMOCTI Ta MOPYIICHHS CEPLEBOi AISIBHOCTI YK AUXaHHs (200
BCHOT'O Pa30M);

IV — kJiHIYHA CMEPTh, TOOTO BIJICYTHICTh AMXAaHHS Ta KPOBOOOIrY.

[TpuunHaMU cMepTi B pe3yibTaTi ypaKeHHsS €IeKTPUYHUM CTPYMOM MOXKYTh
OyTH: MPUNIMHEHHSI POOOTH CepIs, MPUIMHEHHS JAWXaHHS Ta CJICKTPHUYHUHN IIOK.
[lpunuaeHHsT poOOTH cepls, SAK HACHIOOK Jii CTpyMy Ha M’S3  Ccepild,
HaitHeOe3neyHime. g gis ctpymy moke OyTH MpPAMOIO, KOJIM CTPYM MPOTIKA€E
Kp13b 00JacTh cepis, 1 pedIEKTOPHOI, KOIH CTPYM MPOXOJIUTH MO LEHTPaTbHIN
HEpBOBIM cucteMi. B 000X Bumagkax MoOXKe CTaTUCS 3yMUHKa ceplisl ado HacTaHe
roro ¢iopusaia (6e3nagHe CKOPOUYCHHST M’SI30BUX BOJIOKOH cepiist (GpiOopwur), 110
npu3Be/e A0 MPUIUHEHHS KPOBOOOITY.

[MpunuHeHHsT nuUXaHHS MOXKE€ OyTH BUKIMKaHE NMPsSMOI0 abo pediiekTopHOIO
JIE€0 CTPYMY Ha M’SI3U TPYJIHOI KIIITKH, IO O€pyTh y4acTh Y MPOIECT TUXaHHS. 3a
TPUBAJIOi Jii CTpyMy HacTae€, Tak 3BaHa acdikcis (sayxa) — XBOpoOJUBHUIN CTaH B
pe3yibTaTi HecTaul KUCHIO Ta HAIJIUIIKY JIOKCUY KapOoHY B opranizMmi. Ilix gac
ac(ikcii BTpavaeThCcs CBIIOMICTh, YYTIUBICTh, PedIEKCH, MOTIM NPHUIUHIETHCI
JTUXaHHS 1, HACAMKIHEIb, 3YITUHSIETHCS CEpIIe — HACTA€E KITIHIYHA CMEPTh.

Enextpuunuii cTpyM — CBO€piJIHA Ba)Kka HEPBOBO-pPe(IIESKTOPHA PEaAKIIis
Opra”i3aMy Ha  CWJIbHE  TOJpPAa3HEHHS  ENEKTPUYHHM  CTPYMOM,  SIKE
CYNPOBOIKYETHCSA TIIMOOKHM PO3JIaJIoM KPOBOOOIry, JUXaHHS, OOMIHY PEYOBHH
tomo. [[lokoBuii cTaH TpUBa€E BiJ KiIBKOX ACCATKIB CEKYH A0 KUTbKOX A10. ITicms
IIbOTO MOYK€ HACTaTH MOBHE OAYXaHHS SK Pe3yJbTaT CBOEYACHOTO JIIKYBaJIbHOI'O
BTpy4YaHHs a0o0 3aruOenp OpraHi3aMy yepe3 MOBHE 3TacaHHs JKUTTEBO BaXKJIMBHX

byHKITIH.

2. @akmopu, w0 6U3HAYAIOMbL HEOE3INEKY YPAMHCEHHA eNeKMPUUHUM
cmpymom. XapakTep Ta HACHIJKU Ali HA JIOJUHY €EKTPUYHOTO CTPYMY 3aJ1eKaTh
BiJl HACTYMHHUX (AKTOPIB: EICKTPUIHOTO OTOPY JIOAWHU; BEIUYMHHU HAIMPYTH Ta
CTpyMy; TPHUBAJIOCTI il EJIEKTPUYHOTO CTPyMy; IUIAXYy CTPyMy Kpi3h TLIO
JIOJIUHKW; POAY Ta YacCTOTH €JIEKTPUYHOIO CTPYMY; YMOB 30BHILIHBOIO
CepeIoBUIIA.

Enexmpuynuii onip mina ntoounu. T1510 TIOIUHYA € TPOBITHUKOM €JIEKTPUYHOTO
CTPyMY, OJHAK HEOJHOPIAHUM 3a €JIEKTpUYHHUM omopoM. HalOinbmmii ormip
€JIEKTPUYHOMY CTPYMY CIIPABJISIE MIKipa, TOMY OIIp TUIA JIOJAUHU BU3HAYAETHCH,
TOJIOBHUM YUHOM, OIOPOM IIKIPH.



[Ikipa ckmagaeThcs 3 IBOX OCHOBHHUX IAPIB: 30BHINIHLOIO — EMIAEPMICY Ta
BHYTPIIIHBOIO — JA€pMH. 30BHIIIHIA IIap — emifiepMa, y CBOIO Yepry Ma€ KuIbKa
1apiB, 3 AKUX CAMHI TOBCTHI BEpXHIN 1Iap HA3UBAETHCS pocosum. Porosuii map B
CyXOMy Ta He3a0pyJHEHOMY CTaHI MOYKHa pO3MNISAaTH SK MIeJEKTPUK: HOro
nuToMuii 06’ eMHuit onip mocsrae 10° — 10° OM-M, 1m0 B THCAYI pa3iB NEPEBUILYE
omip IHIIKX MapiB WKipu — Aepmu. Onip AepMu HE3HAYHUM: BiH y Oararo pasis
MEHIIUN omopy porooro mapy. Omip Tina JIOJUHU NpPU CyXiM, 4YMCTI Ta
HEMOIKOKEH1M MIKIpl (BUMIpsHUN nipu Hanpy3i 15-20 B) konuBaetbes Big 3 A0
100 xOwm 1 OurblIe, a omip BHYTPILIHIX IIapiB Tula ckiagae ycboro 300-500 Owm.
BHyTpilHiii Omip Tina BBAXAEThCS AKTMBHUM. VIOro BeIMYMHA 3alEKHTh Bil
JOBKMHHM Ta TIOMEPEYHOT'O0 PO3MIpY AUISHKU Tija, MO SKid MPOXOJHWTH CTPYM.
30BHINIHINA OMIp TiIa CKIAJAETHCA Haue 3 JBOX MapajeibHO BKIIOUYCHHUX OMOPIB:
aKTUBHOTO Ta €MHICHOro. Ha mpakTwili 3BHYaliHO HEXTYIOTh €MHICHUM OIIOPOM,
SKAA Ma€ HEBEJIIMKE 3HAYEHHS, 1 BBAXAalTh OMIpP Tija JIOJUHU AKTUBHUM 1
HE3MIHHMM. 3a pO3pPaxyHKOBY BEJIMYHMHY NPH 3MIHHOMY CTPYMi IPOMHMCIIOBOi
YaCTOTH MPUINMaIOTh aKTUBHUN OIIp Tija JFOAUHU, 1110 gopiBHIoe 1000 Om.

VY peanbHMX yMOBax ONIp TuUIa JIIOAMHM HE € CTajol0 BeNW4YuHOW. BiH
3aNIeKUTh BiJ psaay ¢akTopiB, y TOMY 4YHCII Bl CTaHy MIKIpH, CTaHy
HaBKOJMIIHBOTO  CEpPEJOBUINA, IMapaMeTpiB  E€JIEKTPUYHOrO0  KOojia  TOIIO.
[TomikomKeHHsT pOroBOro mapy (MOopi3u, MOAPSIUHU, CajHa TOIIO) 3MEHIIYIOTh
omip Tia 10 500—700 Owm, 1m0 301UTbITy€e HEOE3MEKY YpaKEHHS JIIOJIUHA CTPYMOM.
Takuii camuii BIUIUB CHpaBJIsS€ 3BOJIOKEHHS IIKIpH BOJOI abo moToMm. Takum
YUHOM, po0oTa 13 eNeKTpooOJaJHAHHSIM BOJOTMMHM pyKamMu ab0 B yMOBax, IO
BUKJIMKAIOTh 3BOJIOKEHHS MIKIPH, a TaKOXX IMpHU MiJBHILEHIN Temmeparypi, gKa
BUKJIMKAE TOCHJICHE BUAUICHHS TMOTY, MIIBHUINYE HEOE3NEeKy ypaKeHHs JIOAUHU
CcTpyMOM. 3a0pyAHEHHS MIKIpU MIKIUTMBUMU PEUOBHMHAMU, SIKI J0OpEe MPOBOMASTH
€JEKTPUYHUN CTpyM (THJI, OKAJIMHA TOIIO), IPU3BOAUTH 10 3MEHIIIEHHS 11 OTIOpY.

Ha omip Tina cnpapise BIUIMB IUIONIA KOHTAKTIB, @ TAKOX MICIIE TOTOPKaHHSI,
TOMY IO Yy OJHI€I W Ti€i caMoi JIIOAWHU OMip IIKIpU HEOJHAKOBHUM Ha PI3HHUX
OinsHKaX Tijna. HaliMeHmmid omnip mMae mikipa oOauyds, mui, pyK Ha JUISHII BUIIE
JI0JIOH1 Ta 0COOJIMBO HA TOMY iX OOIIi, III0 MOBEPHYTHUH A0 TyNy0Oa, IMij maxBaMu, Ha
TWIbHOMY Oo11i kKucTi Tomo. LlIkipa mo5IOHI Ta MiIONIOB Mae oOImip, Mo y OaraTo
pa3iB MEPEBUIIYE OMip MIKIPH THIIUX AUITHOK IIKIPH.

[3 30UTBIIIEHHSIM CTPYMY Ta Yacy HOTO MPOXOJKEHHS OIip Tija JIOAWHU TaJiae,
TOMY IIO MPH I[OMY MMOCUITIOETHCS MICIIEBE HATPIBaHHS MIKIPH, 1110 IPU3BOJAUTH J10
pO3MIUpeHHs ii CyaWH, 10 TMOCHJICHHS IMOCTAYaHHS IIi€l TUISHKH KPOB’I0 Ta 10
30UTBIIICHHS] BUIUJICHHS TIOTY. [3 3pOCTaHHSAM HAmpyrH, M0 MPUKIATAETHCS 10 Tina
JIOJIMHY, OIMIp HIKIpW 3MEHIIYETHCS B JIECATKH pa3iB, HAOIMKAIOUKCH JI0 OMOPY
BHyTpimHIX TKaHUH (300-500 Owm) Ile TOSICHIOETBCS ENEKTPUYHUM MPOOOEM
pPOTOBOTO MIAPYy MIKIpH, 30UTBIIEHHSM CTPYMY, IO MPOXOAHWTH Kpi3b MIKipy. I3
30UTBILICHHSIM YaCTOTH CTpyMy ormip Tina Oyae 3MenuryBatucs 1 npu 10-20 kI'm
30BHINIHIN MIAp MIKIPU MPAKTUYHO BTPAYAE OMIP EICKTPUUYHOMY CTPYMY.

Benuuuna cmpymy ma nanpyea. OcHOBHMM (haKTOpOM, IO OOYMOBIIOE
PE3YNIBTAT YPAKECHHS €IIEKTPUIHUM CTPYMOM, € CHJIa CTPYMY, 1110 TTPOXOJUTH KPi3h
Tio moguHu. Hampyra, nmpukiazeHa 1m0 TiTa JIOJWHU, TAaKOXK BIUIMBAaE Ha



pe3ynbTaT ypaXXeHHs, aje JHIIe HACTUIbKM, HACKUTbKH BOHA BU3HAYa€ 3HAUYCHHS
CTpyMY, SIKUW IPOXOAUTH KPi3b JIIOUHY.

BigduyTHUNH C¢TpyM — €ISKTPUUHUI CTPYM, IO BUKIMKAE M Yac
MIPOXOJIKEHHSI 4epe3 OpraHi3M BIAUYyTHI MOApa3HEHHs. BiquyTHI mojapa3sHEeHHs
BUKJIUKAE 3MIHHUHN cTpyMm cuioro 0,6 — 1,5 MA Ta mocTiiHuid — cuiiow 5—7 MA.
BkazaHi 3HaueHHs € M O P O T O B U M U BIAUyTHUMH CTpyMaMu: 3 HHX
MOYMHAETHCA 00JIaCTh BIIUYTHUX CTPYMIB.

CTpyM, IO HE BiJAMNMYCKae€ — eNeKTPUIHUNA CTPYM, 10 BUKIIUKAE TTi]T
Yyac MPOXOKEHHS KpPi3b JIIOJIMHY HE3/10JaHH]1 CYIOMHI CKOPOUYEHHS M’SI31B PYKH, Y
AK1M 3aTUCHYTUHM npoBiAHUK. [loporoBuil cTpyM, 110 He Biamyckae, ckiaagae 10-15
MA 3MiHHOro ctpyMy Ta 50-60 MA mocTiiiHOro cTpymy. 3a Takoro CTpymy
JIOAWHA BXE HE MOXKE CaMOCTIMHO pO3TUCHYTH pYKY, B SIKid 3aTHUCHYTa
CTpyMOBEy4Ya YaCTHHA, 1 OMUHIETHCS Haue MPUKYTOIO JI0 HET.

CtrpymM Pi06puasanii— eJeKTPUUYHUN CTPYM, IO BUKIUKAE ] Yac
NPOXOJKEHHST Kpi3b opranizm ¢iopuisnito cepus. II o p o r o B U #l cTpym
¢b16punsuii cknanae 100 MA 3miaHOro ctpymy 1 300 MA MOCTIHHOTO 3a TPUBAIOCTI
aii 1-2 ¢ Ha nuIxy pyka-pyka abo pyka-Horu. CtpyMm QiOpuisiiii Moxe J0csarTa 5 A.
CrpyMm Oinbiie 5 A GiOpusiii ceplii HE BUKIMKAE. 32 TaKUX CTPYMIB BiIOYBA€ThCS
3yITUHKA CEPIISL.

Pio ma yvacmoma enexmpuunoeo cmpymy. IlocTiiHUN CTpyM TIPUOIH3HO B 4—
5 paziB Oes3mneuHimuii 3MiHHOTO. Lle BUTIKA€E 13 TOPIBHSAHHS MOPOTOBUX BITUYTHUX,
a TaKOXX TaKUX, 110 HE BIAMYCKAIOTh CTPYMIB JUIsl TOCTIHHOTO Ta 3MIHHOTO CTPyMY.
3HayHO MeHIIa HeOe3leKa ypaKeHHS MOCTIHHUM CTPYMOM IIATBEPIKYETbCA 1
NPAKTUKOIO0 €KCIUTyaTallii eJIeKTPOYCTAaHOBOK: BHITAJIKIB CMEPTEIBHOTO ypasKeHHS
JOJIeH CTPYMOM B YCTaHOBKAaX IMOCTIMHOTO CTPyMy B KUJIbKa pa3iB MEHIIE, HDK B
aQHAJIOTIYHUX YCTAaHOBKAX 3MIHHOTO CTPYMY.

Ile TBepmKeHHS cpaBeIHBe TUIBKU i1 Hanpyr g0 250-300 B. [Ipu Buctmx
HaIpyrax MOCTIHHUNA CTPyM HeOe3IeUHInui, HiK 3MiHHUN (3 yacTtoToro 50 I'm).
JI1s1 3MIHHOTO CTPyMY T'pa€ pojib TaKOX 1 HOro yactoTa. I3 30UIbIICHHSM YaCcTOTH
3MIHHOTO CTPyMYy IIOBHHH ONip TiIa 3MEHIIYETHCS, IO TPHU3BOJIUTH JO
30UTBIIICHHS. CTPYMY, SKUW TMPOXOAUTH Kpi3h JOJWHY, a OTXKE, MIABUIIYETHCS
HeOe3neKa ypakeHHs.

Haii6inpiry HeOe3neky cTaHOBHTH CTpyM 3 4acToToro Bim 50 mo 100 I'; mpwu
MOIAJIBIIIOMY TiJIBUINEHHI YaCTOTH HeOE3MeKa ypaKeHHs 3MEHITYEThCS 1 TOBHICTIO
3aukae mpu yactotri 45-50 xlm. Li ctpymm 30epiraioTh HeOe3MeKy OIIKiB.
3HMKEHHS HE0e3MEeKH YPaKEHHSI CTPYMOM 13 3pOCTaHHSM YacTOTH CTa€ MPAKTUYHO
nomiTHUM mpu 1-2 k['m. BceranoBneno, mo (i3sM4HO 370pOBI Ta CHIIBHI JIFOAU
Jerme MepeHOCATh eJIeKTpuyHi ynaapu. [ligBUIIEHOI0 CHPUMHATIUBICTIO [0
CIEKTPUYHUX YAApiB BIAPIZHIIOTHCS OCOOU, IO CTPAXKTAIOTh XBOPOOaMHU MIKIPH,
CEpPIIEBO-CYIMHHOI CUCTEMH, OPTaHIB BHYTPINIHBOI CEKpeIlii, JIereHb, HEPBOBUMU
XBOpOOaMH TOLIO.

Vmoeu 306niuunb020 cepedosuwya. CTaH HABKOJMIIHBOTO IMOBITPSHOTO
CepeIOBHIIA, & TAKOXK HABKOJHUIIHS 00CTAaHOBKA MOKE CYTTEBHM YMHOM BIUIMBATH
Ha HeOe3NeKy ypaxeHHsS CTpyMOM. BOrkicTh, MW, SIKMM MNPOBOJIUTH CTPYM, INKi
napu Ta rasu, 1Il0 CHpPaBISAIOTh PYHHIBHY 10 Ha 130JS11I0 €JIEKTPOYCTAaHOBOK, a



TaKOX BHUCOKA TeMIIEpaTypa HaBKOJHUIIHHOTO MOBITPS, 3MEHIIYIOTh CICKTPUYHUN
OITip TL1a JIFOJUHHU, IO 301IbLIY€E HEOE3NEKY YpaXEeHHs il CTPYMOM.

3anexHo BiJ] HAABHOCTI EpPEpaxOBaHUX YMOB, 110 MiIBUILYIOTh HEOE3MeKy il
CTpyMOM Ha monuHy, «[IpaBuia ynamrTyBaHHsS €JIEKTPOYCTaHOBOK» IUISATH BCI
MPUMIIICHHS 3a HEOE3MEeKOI YpaKCHHS JIIOJICH CJICKTPHYHAM CTPYMOM Ha
HACTyIHI Kjacu: 0e3 MIABUIIEHOT HEOE3NMeKH, 3 TIJBUILCHOK HeOe3MeKoro,
0ocoONMBO  HeOe3MeuHi, a TakoX TEpPUTOpli  PO3MIMIEHHS  30BHIIIHIX
€JIEKTPOYCTaHOBOK.

1. IlpumimenHs: 6e3 MiABUIIEHOT HEOE3MEKU XapaKTEePU3YIOThCA BI1JICYTHICTIO
YMOB, 110 CTBOPIOIOTH MIABUIIIEHY 200 0COOIUBY HEOE3MEKY.

2. [IpuMitieHHs 3 MIJBUILIEHOK HEOE3MEKOI XapaKTEPU3YIOThCS HASBHICTIO Y
HUX OJHIE] 3 HACTYIMHUX YMOB, III0 CTBOPIOIOTH IiJBUIICHY HEOE3MeKy: a)
BOJIOTOCT1 (BiTHOCHA BOJIOTICTh MOBITPS MPOTSATOM TPUBAJIOTO Yacy TMepeBUIye 75
%) ab0 CTpYMOITPOBITHOTO MUJTY; 0) CTPYMOIPOBITHUX MIJJIOT (METaJIeB1, 3eMJISHI,
3a1i300€TOHHI, LEerIsaHi Tomo); B) BHCOKOi Temmepatypu (Bume + 35 °C); r)
MOJKJITMBOCTI OJTHOYACHOTO JOTOPKAHHS JIFOJIMHU JIO METAJIOKOHCTPYKIIiK Oy TiBeb,
III0 MalOTh KOHTAKT 3 36MJICIO, IO TEXHIYHHUX amapaTiB, MEXaHI3MiB TOIIO, 3 OJJHOTO
OOKYy, 1 10 METaJIeBUX KOPITYCIB €JIEKTPOOOIaTHAHHS — 3 IPYTOoro OOKY.

3. OcobnmBo HeOe3MeuHi MPUMIIEHHS XapaKTEePU3YIOThCS HASIBHICTIO OJIHO1
3 HACTYIHUX YMOB, III0 CTBOPIOIOTH OCOOJIMBY HEOE3MeKy: a) 0COOIUBOT BOTKOCT1
(BimHOCHA BOJIOTICTH MOBITPs O1u3bko 100 %: crens, cTiHM, MiAjora 1 MpeaMeTH y
IPUMIIIEHH] TPOCOYEHI BOJIOTOK); 0) XIMIYHO aKTUBHOTO ab0 OpPraHiuHOIO
cepenoBumia (Mo  pydHye  130JSLiI0 Ta ~ CTPYMOBEAYy4Yl  YacTHUHU
eJeKTpOOOJIaHAHHSA); B) OJHOYACHO JBOX ab0 Oulbllle YMOB IiJIBHIIECHOT
HeOe3IeKH.

Kpumepii  6e3nexu enexmpuunoco cmpymy. Ilig dYac mHpoexTyBaHHS,
pPO3paxyHKy Ta EKCIUTYyaTallliHOTO KOHTPOJIO 3aXHMCHUX CHCTEM KEpYIOThCS
0e3MeYyHUMHU 3HAYEHHSMHU CTPYMy 3a JAaHOTO MIIAXy HOTro MPOTIKaHHS Ta
TpuBasiocTi BrumBy y BianosigHocTi 3 'OCT 12.1.038-82: 3a TpuBajgoro BILIUBY
JOMYCTUMUN Oe3NeYHull CTpyM MNPHHHATHNM TakuM, IO JOpiBHIOE 1 MA; 3a
TpuBasiocTi BIMBY 70 30 ¢ — 6 MA; nns aii 1c Ta MeHIe BEIUYUHU CTPYMIB HE
MOXXYTh PO3TJISAATUCS SIK TakKi, 0 3a0€3MeYyr0Th MOBHY O€3MeKy 1 MPUHMAIOThCS
B SIKOCTI IPAKTHYHO JOMYCTUMHUX 3 IOCUTh MaJIOI0 IMOBIPHICTIO YPaKCHHS.

OCHOBHI NPUYUHU YPAICEHHS eIeKMPUUHUM CIMPYMOM.

¢ BumankoBe H0TOpKaHHS 10 CTPYMOBEIYYHUX YaCTHUH, IO MepeOyBalOTh i
HAlpyrorw y pe3yiabTaTi: TOMHJIKOBUX Ji TiJ Yac TPOBEACHHS PpOOIT;
HECITPaBHOCTI 3aXMCHHUX 3aC00iB, SKUMH TOTEPIUTUNA TOPKABCS CTPYMOBEIYYHX
YaCTHH TOIIIO.

¢ [losBa  Hampyrm Ha  METAJIEBHMX  KOHCTPYKTUBHHX  YaCTHHAX
eNeKTpooOIaHaHHSI B PE3yNbTaTi: MOIIKO/KEHHS 130JIAMil CTPYMOBEIYYHX
YaCTHUH; 3aMUKaHHs (a3 MEpeki Ha 3eMITIO; TIaJlIHHA MPOoBOaY (110 MepedyBaroTh
M1 HAMPYTO0) HA KOHCTPYKTUBHI YACTUHU €JEeKTPOO0OJIaJHAHHS Ta 1H.

¢ [llosBa Hanmpyru Ha BIIIMKHEHUX CTPYMOBEIYYMX YAaCTHHAX B Pe3yJbTarTi:
MOMIJIKOBOTO  YBIMKHEHHS  BHMKHEHOI  yCTaHOBKHM;  3aMHKaHHS  MIDK



CTPYMOBEAYYMMH YaCTUHAMHM, IO BKJIIOYEHI a00 3HAXOAATHCS IMiJl HANPYTOIO;
po3psiy OJIMCKaBKH B €JIEKTPOYCTAHOBKY TOLIO.

¢ BuHNKHEHHs Hanpyru KpoKy Ha JUISHLI 3eMIi, e nepedyBae NroAuHa, B
pe3yibTaTi: 3aMuKaHHA (a3d Ha 3eMIII0; BHHOCY MOTEHIIATy BHIOBXECHUM
CTPYMOIIPOBIIHUM  TPEeAMETOM (TpyOOMpPOBOOM, 3alli3HUYHUMHU PEHKaMH);
HECIIPaBHOCTI y 00JaAHaHH1 3aXUCHOT'O 3a3€MJICHHSI TOLLO.

Hanpyzoro kpoxy (KpOKOBOIO HaNpyror) Ha3UBAETHCS HANPYTa M TOYKAMH
3emili, OOYMOBJIEHA CTIKaHHSIM CTPYMYy 3aMUKAaHHS HAa 3€MIIIO MPU OJHOYACHOMY
KOHTAaKTi 3 HUMU HITr TIOAWHU. HalOuIbIInii eNeKTpUYHUHN MOTeHIial Oy/ie y MicIll
KOHTaKTy NPOBiIHUKA 3 3eMiiet0. B Mipy BigaaneHHs BiJ [bOTO MICI MOTEHIIAN
NOBEpXHI TPYHTY 3MEHIIYETHbCS, OCKUIBKM Tepepi3 MNpOBiAHUKA (TPYHTY)
30UIBIIY€EThCA MPONOPUIMHO KBaApaTy pajiyca, 1 Ha BiAcTaHi mpubauzHo 20 M,
MO’K€ BBAXKaTUCS TaKUM, IO JIOPIBHIOE HYJIO. YpaxXeHHsS MPU KPOKOBIM Hampy3i
MOCWJIFOETHCS TOMY, III0 Ye€pe3 CYJOMHI CKOPOYEHHS M’sI31B HIT' JIIOJIUHA MOXE
BIIACTH, MICJS YOrO0 KOJO CTPYMY 3aMHUKAETHCS Ha Tl KPI3b JKUTTEBO BAXKIIMBI
opranu. Kpim Ttoro, 3picT jroauHU OOYMOBIIOE OUIBLIY PIZHUIIO MOTEHIIAIB,
MPUKJIAEHUX J0 11 TiIa.

3 TexHniuni cnocobu ma 3acooéu 3axucmy.
J151st 3a0e3nedeHHs eNeKTpOoOe3neKH 3aCTOCOBYIOTh OKpEMO a0 y MO€IHaHH1 OJIUH
3 IHIIMM HACTYMHI TEXHIYH1 CIIOCOOU Ta 3aCO0M: 3aXUCHE 3a3eMJICHHS, 3aHYJICHHS,
3aXMCHE BUMKHEHHs, BHUPIBHIOBAaHHS TMOTEHIIIANB, Maja Hampyra, 130Js1is
CTPYMOBEAYYMX YacCTHH; €JEKTPUYHE PO3AUICHHS Mepex, o0aJHaHHS
OTOPOKEHHSI, OJOKYBaHHS, TIOMEpeIKyBajbHa CHUTHAJI3AIl, 3HAKU OE3IMeKH,
norepeHKyBalibHI MJIaKaTH; eIEKTPO3aXUCHI 3aCO0u.

3axucHum 3a3emnieHHsAM Ha3UBAE€THCS HABMHUCHUMN ENEKTPUYHHI KOHTAKT 13
3emiIeio a0o ii €KBIBaJICHTOM METaJIeBHX HECTPYMOBEIAYUHMX YACTHH, SIKI MOXKYTh
OMMHUTHUCS TIiJ] HAIPYTrol TPH 3aMUKaHHI Ha KOPIYC Ta 4epe3 IHII IMPUYHHHU.
3aBIaHHs 3aXHCHOTO 3a3€MJICHHS — YCYHEHHS HEOE3NEeKH YpaK€HHS CTPYMOM Y
BUTIAJKY JOTOPKAHHS JI0 KOPIYCY Ta 1HIIMX CTPYMOBEIYYMX METAJIECBUX YaCTHH
CIEKTPOYCTAHOBKHM, 110 ONMHHWIWCA TIiJI HAMpyrow. 3aXucHE 3a3eMIICHHS
3aCTOCOBYIOTH y TpU(a3HUX MepekKax 3 130JIbOBAHOIO HENTPAILITIO.

[TpuHIMNO 1ii 3aXMCHOTO 3a3€MJICHHS — 3MEHIIEHHS HAIpPyTH MK KOPIYyCOM,
[0 OMMHUBCA IiJ] HAIpPYrorw, Ta 3eMJIe0 10 OE3MeYHOro 3HAYeHHs. Y SKOCTI
MPOBIIHUKIB 3a3€MJICHHS JTO3BOJISIETHCS BUKOPHCTOBYBATH PIi3HI MeTalleBi
KOHCTPYKIii:  depmu, 1maxTy  mdTiB, MIAOMHUKIB, CTaJeBl  TpyOH
EJIEKTPOMPOBOJIOK, BIAKPUTO TMPOKIAJCH] CTalioHapHI TPyOONMpPOBOIM PI3HOTO
npu3HadeHHs (KpiM TpyOONMpOBOJIB TOPIOYMX Ta BUOYXOHEOE3MEYHHMX Ta3iB,
KaHaTi3aIii 1 IEHTPaIbHOTO OMaJICHHS).

3anynennsam HA3UBAEThCSI HABMHCHE CICKTPUYHE 3’€IHAHHS 3 HYJIbOBUM
3aXUCHUM TIPOBITHUKOM METAJICBUX HECTPYMOBEAYUYUX YACTHH, SIKI MOXYTh
OMUHUTHUCA TIJ] HANPYrol BHACIIIOK 3aMHUKAHHS HAa KOPIYC Ta 4epe3 1HII1
MPUYUHA. 3aBIaHHS 3aHYJICHHS — YCYHEHHS HEOE3NEKH YPaKEHHS CTPYMOM Y
BUIAJKy KOHTaKTy 3 KOPIyCOM Ta IHINAMH HECTPYMOBEAYYUMHU METaJICBUMU
JaCTHHAMH E€JICKTPOYCTAHOBKH, IO ONWHUJIUCS i HANPYrorw BHACIIIOK



3aMHUKaHHS Ha KOpIyc. BupimyeThcs 1€ 3aBAaHHS IIBHIKHUM BHUMKHCHHSIM
MOIIKOJIKEHOT €JIEKTPOYCTAHOBKH 13 MEPEXKI.

[TpuHIMN i1 3aHYJICHHS — MEPETBOPCHHS 3aMUKAaHHS Ha KOPIYC B OJHO(Da3HE
KOPOTKE 3aMUKaHHs (TOOTO 3aMUKaHHS MK (a3HUMHU Ta HYJIbOBUMHU MPOBOJAMU)
3 METOI BHUKIMKATH OUIBIIMA CTPYM, 3/aTHUN 3a0€3MEeUUTH CHpPalbOBYBAHHS
3aXUCTY 1 UM CaMHUM aBTOMATHYHO BUMKHYTH TOIIKO/KEHY YCTAHOBKY 13 MEpexi
KUBJICHHs. TakuM 3aXUCTOM MOXKYTh OYTH IJIaBK1 3al1001XKHUKHM, MarHiTHI MycKai
3 TEIUIOBUM 3aXHMCTOM, KOHTAaKTOPH Y MOEHAHHI 3 TEINIOBUMU peJie, aBTOMATH, 1110
3MIACHIOIOTh 3aXHUCT OJHOYACHO BIJ CTPYMIB KOPOTKOIO 3aMHUKaHHS Ta BIJ
nepeBaHTAKCHHS.

3axucne 6umKHeHHS — TIBUAKOIIOUUN 3aXHCT, M0 3a0e3Medye aBTOMaTHIHE
BUMKHCHHSI €JICKTPOYCTAHOBKHM TPW BWHUKHEHHI Yy Hid HEOE3MEKH ypaKCHHS
ctpymoMm. Ilpm 3acTtocyBaHHI IIOTO BHJY 3aXUCTy Oe3rneka 3a0e3leuyeThes
mBuakoairounM  (0,1-0,2¢c) BUMKHEHHS aBapiiiHOi JIISHKH a0o Mepex Yy
onHoda3zHOMY 3aMHKaHHI Ha 3eMJ0 a00 Ha EJEeMEHTH eJIeKTpOooOJIa HaHHS,
HOPMAaJIBHO 130JIbOBaH1 B/l 3eMJIl, a TAaKOXX NPH JOTOPKAHHI JIFOAWHU JI0 YacCTHH,
o TMepedyBaroTh IIJI HANpPYrow. 3aXWCHE BHMKHECHHS MOXE CIIYT'YBaTH
JIOTIOBHEHHSIM JI0 CCTEM 3a3¢€MJICHHS Ta 3aHYJICHHS, a TAKOXK Y SKOCTI €IMHOTO Ta
OCHOBHOTO 3aXO0J1y 3aXHCTY.

Mana nanpyea — 1e HopMaibHa Harpyra He Outbina 42 B, 110 3aCTOCOBY€EThHCS
y ENeKTPUYHUX KOJIaX Jisi 3MEHIICHHS HeOe3MeKH YypaK€HHS eJIeKTPUIHUM
CTpyMOM. 3aCTOCYBaHHS MaJHMX Hampyr CHpHSIE PI3KOMY 3MEHIICHHIO HeOe3MeKH
ypaXeHHS, OCOOJMBO TIiJi Yac poOOTH y TMPUMIMICHHSAX 13 MiJABHUIIECHOIO
HeOe3IMeKo, 0cOo0JMBO HEOEe3NMeYHWX Ta Ha 30BHINIHIX ycTaHoOBKax. OmHak
€JIEKTPOYCTAHOBKM 3 TAaKOIO HANpPYrow ABIAIOTH HeOe3neKy Mpu aBodazHomMy
KOHTaKTi. Maji Hanmpyru BUKOPUCTOBYIOTH ISl JKMBJICHHS €JIEKTPOIHCTPYMEHTY,
CBITWJIBHHKIB CTallilOHAPHOTO OCBITJIICHHS, MEPEHOCHHUX JIaMIT Y MPUMIMICHHAX 13
IMABUAIIEHOI HEOE3IEKO ab00 0COOJMBO HEOE3IIEUYHMX Ta B IHIIAX BUIIAJKAX.
JlxepemamMu  Majgoi  HAOPYrd  MOXYTh OyTH  CIHemiaJibHI  3HIKYBaJIbHI
TpaHchopMaTopu 13 BTOPUHHUM HampykeHHsSM 12—14 B. BuxopuctanHs manmx
Hampyr — e(eKTUBHUN 3axil 3axUCTy, OJIHaK O00JaCTh MOro 3acTOCYBaHHS
HeBenuka. Lle 00yMOBII€EHO TpyAHOIIIaMU CTBOPEHHSI IOBTUX MEPEX Ta MOTY>KHUX
EJIEKTPOINPUItMaYiB Majoi HAMPYTH.

Ilpucmpoi’  oeopoocennss 3aCTOCOBYIOThCS JUIsl TOTO, W00 YCYHYTH
MOXXJIUBICTh HaBIThb BHUMAJKOBOTO KOHTAaKTy 13 CTPYMOBEIYYHMMH YaCTUHAMHU
€JIEKTPOYCTAHOBOK.

Ilonepeooicysanvna cuenanizayis, ON0Ky8aHHA, 3HAKU Oe3neku. BIOKyBaIbHI
MPUCTPOT HAJIHHO BUKIIFOYAIOTh MOMJIMBICTh BUIAJIKOBOTO KOHTAKTY 3 YACTHHAMH
oOnagHaHHS, MO MepeOdyBarOTh MiI HAMPYrol 1 pO3TAlloBaHi y CHEIlaTbHUX
3aKPUTHX  TPUMIMICHHSX. [lomepemxyBaibHY ~ CHUTHATI3AIlil0  IIAPOKO
BUKOPHUCTOBYIOTh Y TMO€JHAHHI 3 I1HIIMMU 3axoAaMu 3axucTy. CurHamizaiiio
BUKOHYIOTH CBITJIOBOIO a00 3BYKOBOIO. J[Ji1 MPOQUIAKTUKU €IEKTPOTPABMATUIMY
3aCTOCOBYIOTH 3HaKkM Oe3neku BianoBigHo A0 BuMor I'OCT 12.4.026—76, a Takox
nonepeaKyBalibH1 IJIaKaTH.



Enexmposzaxucni 3acobu — BupoOHU, SKI MEPEHOCATHCS ab0 MEpPeBO3SITHCS, 1
CIIYTYIOTh IJIsl 3aXUCTy JIIOJEH, IO OOCIYyTrOBYIOTh €JIEKTPOYCTaHOBKH, Bif
YPaKEHHS €JICKTPUYHUM CTPYMOM, il €JICKTPUYHOI AYTH Ta CJICKTPOMArHiTHOTO
noJisi. 3a 3HAYEHHSIM 3aXMCH1 3aCO0M YMOBHO MOJUISIIOTH Ha 1301101041, 3aco0u
OTOPOJIPKEHHS Ta IOTIOMIXKHI.

[3ontoroui 3axuchi 3acobu CIYTyOTh AJIs 1305111 JTIOJUHU Bl CTPYMOBEAYUHX
YaCTHUH Ta B1J 3eMJI1. IX MOALISAIOTh HAOCHOBH1 Ta JOMOMIXH 1.

O CHOBHMM U € I30II0I0Yl 3aXHCHI 3aco0M, IO 3JaTHI HaAIHHO
BUTPUMYBATU poOOUY HAINpPYTy €JIEKTPOYCTAHOBKH 1 HE JIONMYCKAaTH KOHTAKTy 13
CTPYMOBEIyYMMH  YacTHHAMH, sKi  mepeOyBaloTh mixm  Hampyrowo. B
enexkTpoycTaHoBkax Harpyroro 10 1000 B 10 OCHOBHHX 130/TI0FOYMX 3aXMCHUX
3ac001B BIJHOCSITHCSl ONMEpPATHMBHI INTAHTM Ta KIIII A BUMIPIOBaHHS CTPyMY,
JIeNIEKTPUYHI PYKaBHUIll, IHCTPYMEHT 3 I130JI0I0YMMH pPYYKaMHU Ta MOKKYMKU
HaTPYTH.

JoaaTKoOBHUMHU € 1300041 3aXKMCHI 3ac00M, IO HE PO3paxOBaHi Ha
HAIpPYTy €JIEKTPOYCTAaHOBKHU 1 CAMOCTIHHO He 3a0e3MeuyloTh 0e3MeKy MepcoHaly.
Tomy mi 3aco0M 3aCTOCOBYIOTHCS pa3oM 3 OCHOBHHMH Yy BHIJISII JOJATKOBUX
3aX0/1B 3axuCTy. B elekTpoHHMX ycTaHOBkKax Harpyrow g0 1000 B nmo Hux
BIJTHOCATHCS JICTICKTPUYHI KaJIOIIi, KHIMMKH, a TAKOX 130JTI0F0Y1 M1JICTABKHU.

3axucHi 3acobu 02opooxicenns — pi3HI NEPEHOCHI OTOPOXKi, IO CIYTYIOTh JJIs
TUMYACOBOTO  OTOPOJDKEHHS  CTPYMOBEIYYMX YaCTUH 1 TaKUM  YHUHOM
MOTEPEKYIOTh MOKJIUBICTh KOHTAKTY 3 HUMU.

Jlonomiogicni 3axucui 3acodbu — 11¢ THCTPYMEHTH, MPUCTPOI Ta MPHUCTOCYBAHHS,
SIK1 MIPU3HAYEH] JIJIs 3aXUCTY EJIEKTPOTEXHIYHOTO TIEPCOHATY Bij MaiHHS 3 BUCOTH
(3armo0XKHI TMOSCH, KaHATH CTpaxyBaHHS Ta iH.); HJs O€3Me4Horo migiomMy Ha
ormopu (MOHTEPCBHKI KIrTi, Jla3u IJisg MigHOMy Ha OETOHHI OMOPH TOIIO); IS
3aXHUCTY BiJl CBITJIOBUX, TEIUIOBUX a00 XIMIYHUX il (3aXHCHI OKYJISPH,
pecmipaTopu, MpOTUTa3u, OPEe3eHTOBI PYKABHII TOIO); JUIS 3aXHCTy Bia IIyMmiB
(TpOTHUIITYMOBI HaBYIIIHUKH, IIIOJIOMH Ta iH.).

Bulyxwu i mo:xexi

[Tin BuOyxoM po3yMmilOTh MPOIIEC BUBUIBHEHHS BEJIHMKOI KiTHKOCTI €HEprii B
oOMexxeHOMYy 00’eMi 3a KOPOTKHMM IHTepBaJioM dacy. B pesymbTati BHUOYXY
pPEUYOBHHA TEPETBOPIOETHCS B YK€ HArpiTWil ra3 i3 JyKe BUCOKUM THCKOM.
YTBOpEeHMIA a3 i3 BEJIMKOIO CUJIOO Ji€ HAa HABKOJUIITHE CEPEIOBHUIIE, BUKIMKAIOUN
foro pyx. IlopomxeHuii XBIUICIO THCK HA3UBAETHCS 6UOYX08010 Xeunero. B mipy
BiJIJTaJICHHS BiJ MicIlI BUOYXY MeXaHIdHA JlisT BHOYXOBOI XBHJII clla0IIae.

TunoBumu mpukIagamMu BUOYXIB € BHOYXM XIMIYHMX BHOYXOBUX PEUOBHH.
BuOyxu MOXyTh OyTH TETUIOBUMH, 32 SIKUX TEIUIOTA, 110 BUIIIWIACS, HE BCTUTAE
BIJIBOJUTHUCS 32 MEXi BUOYXOBOI PEUOBHMHHU. 3aBMSIKW IMIIBUIICHHIO TEMIIEPATypH
PO3BHBAETHCSI MPOLIEC XIMIYHOTO pO3KIaAy, SIKUM caMompucKoproeTbes. Llei
XIMIYHUNA PO3KIaJ HA3UBAIOTh MENI08UM GUOYXOM.

Takuii mporec XIMIYHOIO TIEPETBOPEHHS BUOYXOBOI PEYOBHMHH, SIKUI
YTBOPIOETHCSI  YIAPHOIO XBUJICIO 1 CYMPOBO/KYETHCS IIBUAKAM BUIUICHHIM
€HEprii, HA3UBAETHCA 0eMOHAYICIO.



Bubyxu 6yBaloTh: HAPOAHO-TOCIIOAAPCHKI, BOEHH1, HAYKOBO-A0CII1THUIIbK1
Toio. Hebe3neky CTaHOBISITH HEKOHTPOIbOBaH1 BUOYXH.

Ilooicesxca — 1€ HEKOHTPOIBOBAHE TOPIHHS, SKE€ CYNPOBOIKYETHCS
3HUIICHHSIM MaTepialbHUX I[IHHOCTEW 1 CTBOPIOE HEOE3MEKY MJIs JKUTTS JIIOJACH.
[loxxexxa, mnorameHa y camiii MOYaTKOBIA CTaaii PO3BUTKY, HA3UBAETHCS
3azopannsam. lloxkexl 3aBIalOTh BEIMKOI MaTepiajdbHOl ILIKOAW, HANpHUKIaa, y
CIIA O6mu3bko 11 wmupa nomapiB Ha pik. [lpuunHM mnoXex: HeoOepexHe
MOBO/DKCHHST 3 BOTHEM, HEJOTPUMAaHHS TPaBWII EKCIUTyaTtallii, camMo3aiMaHHS
pPEUYOBHH Ta MaTepiaiiB, pPO3pPAIM CTATUYHOI ENEKTPUKH, TPO30B1 pPO3Ps.IH,
minany.

3ane)XHO BiJ MiICIsi BHHHKHEHHSI PO3PI3HSAIOTH MOXKEXi: HA TPAHCIOPTHUX
3aco0ax, CTEMOoBI Ta MOJbOBI, MIJ3EMHI y IaXTax Ta pyAHUKaxX, TOpd sHI Ta JIICOBI,
a TaKoX y OYJIBJISX 1 copy/iax (30BHIIIHI Ta 3aKPUTI).

[IpocTip, oXomIeHUH MOXKEKEI0, YMOBHO AUISATh Ha 3 30HU: 30HA AKMUBHO2O
20pIiHHA (602HUWE), Menio6a Oisl, 3A0UMAEHHS.

OCHOBHOIO XapaKTEPUCTHKOIO, [0 XapaKTepU3ye PYHMHYIOUY [0 MOXKEXKi, €
TeMIepaTypa, SKa pPO3BUBAETHCS IiJ Yac TOpPIiHHSA. Y KUTIOBHX OyAMHKAaX Ta
IpOMAJICBKUX OYIBISAX TEMIIEpaTypu BcepeauHi mpumiiiens aocaraots 800-900
C, ane posnopinsioThca HepiBHOMipHO. HaifBumii TeMnepaTypud BHHHMKAIOTH Mif
yac 30BHIIIHIX HOXKEX 1 B cepelHboMY ckinanaoTs 1200—-1300 °C.

[TpunuHeHHS TOPIHHA TOCATAETHCS AI€I0 HA rapsivi MOBEPXHI OXOIOKYIOUUMHU
3acobamu, IO racsiTh BOIOHb, PO30ABJICHHSIM TrapsuruX pPEYOBUH a0O MOBITPS, SIKe
HAJXOJUTh y 30HY TOPIHHA, HETOPIOYMMH MapaMu abo ra3amu; CTBOPEHHSIM MiX
30HOI0 TOPIHHS Ta TOPIOYUM MaTepiajioM 130JF0I0UOTO MIapy 13 3ac00iB, M0 TacsATh
BOTOHB. Y SIKOCTI OCHOBHOTO 3ac00y, 10 TaCUTh BOTOHb, BUKOPUCTOBYIOTH BOJY.
KpiMm Boau, BHKOPHUCTOBYIOTHCS XIMIYHI Ta TIOBITPSHO-MEXaHIUHI IIIHH,
BYTJICKUCIIUH T'a3, a30T, MOPOIIKH, BOJSHY Iapy, IHTi061TOpH.

3acoOu 11 TaciHHS BOTHIO TOJIAIOTh Y BOTHHINE TIOXKEXKI 3a JIOMOMOTOIO
MOXKE)KHOT TEXHIKM CTaI[lOHAPHUMHU YCTAaHOBKAMH TACiHHS TOXKEXKI, MOXKEKHUMHU
aBTOMOOUISIMH, TI0137]aMU, KOpaOJIsIMHA, MOTOITIOMITAMH, BOTHETaCHUKaMH. 3aX0/IH 3
MOKEKHOT O€3MEKH MOAUISIOTHCSA Ha MOKEXKHY TPO(DITAKTHKY Ta TACIHHS MOXKEK.

Jlexiiro po3poOuB: mormeHT Kadeapu 310poB’ s moanHu JKapcbka H.B.
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