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BBenenne

Metoanueckie peKOMEHJAMH 0 BBIMOJIHEHUIO mpakThuueckux pador mo OI1.03 Oxpana
TpyZla U TEXHHKa OE30MacHOCTH COCTaBJICHBI I CTyAeHTOB mpodeccun 18.01.29 Mactep mo
OOCITY’)KHUBAaHWIO MAarucTPaJbHBIX TPYOONPOBOIOB B COOTBETCTBMH C MPOrpamMMoil ydeOHOM
mucuuiuinHel OI1.03 Oxpana Tyna u TexHuKa O6e3onacHOCTU. B 0cHOBY MeToanueckol pa3paboTku
JUISL IPOBEICHUS MMPAKTHYECKUX PAOOT MOJI0KEH NPUHIUIT Pa3BUBAIOIIETO O0YUICHHUS.

Beinonnenne npaktuueckux paboT MO3BOJSET CTYAEHTAM 3aKPENUTh 3HAHUS, [TOJyYCHHbIE
Ha 3aHATHIX, TOJIYYUTh HABBIKH U YMEHHUS pabOThI C CIIPAaBOYHBIM MaTepPHaJIOM. A TaKke MpHoOpecTu
OIBIT NPAKTUYECKOH NEeSATEIbHOCTH, ONBIT IMO3HAHUS M CaMOIIO3HAHUSA B IPOLIECCE H3YyYEHUS
JUCIUIUINHBI.

[IpakTnyeckue paboOTBl peanu3yroTcd C YYETOM BO3MOXKHOCTEH 00pa30BaTENbHOTO
YUpEXKIECHUS.

Pe3ynbTaToM npoBepkHM YpOBHSI YCBOGHMs Y4eOHOro MaTepuana sBisieTcs oTMmerka. [lpu
OLICHKE 3HaHMW CTYJEHTOB IIpernojaBaTesib oOpallaeT BHUMaHUE Ha MPaBUIbHOCTh, OCO3HAHHOCTD,
JIOTUYHOCTh U JI0Ka3aTeJIbHOCTh B M3JIOKEHHM MaTepuana, caMoCTOATEIbHOCTh oTBeTa. OleHka
3HAHUH TMpeanojaraeT y4éT WHINBHIYaTbHBIX OCOOEHHOCTEH CTYACHTOB, AH(QepeHIMPOBAHHBIN
MIOJIXO/] K OpraHnu3aluy paboThl B IPyIIIIE.

MeTtonuyeckue yka3aHusl K BBIIIOJIHEHUIO TPAKTUYECKON pabOThI 1JIs1 CTYACHTOB

K BbInosiHEeHHMIO MpakTUYeCKOH paboThl HEOOXOIMMO IPUTOTOBUTHCS 10 Hayana 3aHATHS,
HCIOJIb3YSl PEKOMEHJOBAaHHYIO JIUTEPATYPy U KOHCIEKTHI JIEKIUH.

CryneHtsl 00s3aHbl UMETh HpuU cebe JMHEHKY, KapaHJall, LHUPKYyJdb, TETpaab MAJs
MIPaKTUYECKUX PadoT.

OTueTsl MO NPAaKTUYECKUM paboTaM JOJKHBI BKIIOYATh B Ce0s CIEAYIOIINE TYHKTHI:

Ha3BaHME MTPAKTUUECKON pabOThI U €€ 1Ielb;

KpaTKHii MOPSAA0K BBIOJHEHUS paOoOThI;

Janee mumercs «Xoa paboThl» U BBIMOIHSAIOTCS 3Tallbl MPAKTUYECKOW pabOThI, COTJIAaCHO
yKa3aHHOMY B paboOTe MOPSIKY.

[Tpu mOAroTOBKE K C1aye MpakTHUeCKON paboThl, HEOOXOIUMO OTBETUTH Ha MPEJI0KEHHbBIE
KOHTPOJIbHBIE BOIIPOCHI.

Ecin otuer mo paGoTe He ciaH BOBpeMs (/10 BBINOJIHEHHUS cienyromeid paboTel) 1O
HEYBaXXUTEJIbHOM NPUUMHE, OLIEHKA 332 pa0OTy CHHKACTCH.

CucreMa OlLIEHUBAaHUS NTPAKTUYECKUX PadOT

Otmerka "5" IlpakThueckoe 3aHATHE BBIIIOJHEHA B IOJHOM 00BeMe ¢ COONIOIEHUEM
HE00X0MMOi mocieaoBaTebHOCTU. CTYyIEHTHI pa00OTaIH MOTHOCTHIO CAMOCTOSTEIBHO: TI01I00paIn
HE00XOAMMBIE JIS BHITIOJHEHUS MTpeUlaraeéMblX paboT HCTOYHUKH 3HAHUH, TOKa3alu HE00X0IUMBbIE
JUIS. TIPOBEACHUS IPAKTHUUECKUX pabOT TeOpeTHUeCKHUe 3HAHMS, MPAKTUUECKUE YMEHHS U HaBBIKU.
Pabota odopmiieHa akKypaTHO, B ONITUMAIIBHOM 1St PUKCAIIMK PE3YJIbTAaTOB (hopMe.

Otmerka "4" IIpakTHueckoe 3aHATHE BBINIOJHEHA CTYACHTaMHU B TOJHOM o00beMe U
caMoCTosTeNbHO. JlomycKaeTcsi OTKJIOHEHHE OT HeoOXOJIUMOMN MOCIeI0BaTEeIbHOCTH BBITIOJIHEHUS,
HE BIUSIOLIEE Ha TMPAaBUIBHOCTh KOHEYHOrO pe3ynbTara. Vcmosib30BaHBI — yKa3aHHbBIE
IpernojiaBaTeNieM HWCTOYHMKHM 3HAHUM, BKIIOYas CTPAaHUIIBI arjiaca, TaOJNWIbl U3 NPHIOKEHUS K
y4eOHUKY, CTpaHHIbBl U3 CTAaTUCTHYECKHUX cOOpHUKOB. PaboTa mnoxa3ana 3HaHHE OCHOBHOIO
TEOPETUYECKOI0 MaTepuana M OBJIAJCHHE YMEHHSIMM, HEOOXOJUMBIMH Ui CaMOCTOSTEIBHOTO
BBITIOJTHEHUST PabOThI. J[OmyCcKaroTCsi HETOYHOCTH W HEOPEKHOCTh B O(POPMIICHUH PE3YIIHTATOB
paboThI.

Otmetka "3" [lpakTHueckoe 3aHATHE BHITIOJHEHA W O()OpMIICHA CTYJEHTAMU C ITOMOIIBIO
MIPEIo1aBaTeNsl HIIM XOPOLIO OArOTOBJICHHBIX U YK€ BBHIIOJIHUBIIUX Ha "OTJIMYHO" JaHHYIO paboTy
cryaeHTamu. Ha BbINonHeHHe paboThl 3aTPay€HO MHOTO BPEMEHHM (MOYKHO JaTh BO3MOXHOCTb
noaenatb padboty goma). CTyaeHTHI MOKa3aal 3HaHUS TEOPETUYECKOr0 MaTepHasa, HO UCIIBIThIBAIIN
3aTpyAHEHUs NIPH CaMOCTOATENbHOM padoTe.

Ormerka "2" BpicraBasercs B TOM clyyae, KOIZJa CTYACHTHl OKa3ajJuCh He
MOJIrOTOBJIEHHBIMM K BBIIOJIHEHUIO 3TON paboThl. IloaydeHHbIe pe3yabTaThl He NO3BOJISIOT ClIENIaTh
MPAaBUJIIBHBIX BBIBOJIOB U TOJHOCTBIO PACXOISATCS C MOCTaBJICHHOW menbio. OOHapyXeHO IJI0X0e




3HaHUE TEOPETHYECKOro MaTrepuaia U OTCYTCTBHE HEOOXOIUMBIX YMEHUN. PyKOBOJCTBO M MOMOIIb
CO CTOPOHBI MPENOJaBaTeNs U XOPOIIO MOATOTOBIECHHBIX CTYIEHTOB Hed((PEeKTUBHBI U3-3a MIIOXOU
IMOATOTOBKH CTYACHTOB.

B npouecce npoBeeHus1 NPAKTHYECKUX PadOT peaju3yIOTCH JOCTHKEHHE CTYACHTaMU
CJIEIYIOLIUX Pe3yJIbTATOB:

YMEHHs:

- OOCHNBATh COCTOSAHUEC TCXHUKU 6G3OHaCHOCTI/I Ha IpOU3BOACTBCHHOM O6L€KTC;

- [I0JIb30BAThCSI CPEICTBAMU MHIAUBUAYAIBHON U IPYIIIOBON 3aLIIUTHI;

- TpUMEHATH Oe3omacHble NpUEMBI Tpyda Ha TEPPUTOPHHM OpraHU3alMd U B
IIPOU3BOJICTBEHHBIX TOMEIICHUSIX;

- HCTIOJIb30BaTh SKOOMO3AIIUTHYIO U TIPOTHBOIOKAPHYIO TEXHUKY;

- OTIPEJIEINIATh U MPOBOJIUTH aHAJIU3 TPABMOOIACHBIX U BPEIHBIX B chepe NpodhecCHoHaTBHBIX
NEeSATEeIbHOCTH;

- coOmoIaTh TpaBuiia OE30MACHOCTH TPYJa, MPOU3BOACTBEHHON CAaHUTAPUU M TOXKAPHOM
0e30IMacHOCTH;

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYaroIIHiics JOKEH 3HATh

- BUJIbl M IPaBWJIa POBEICHUS MHCTPYKTAXKEN 11O OXpaHe TPyAa;

- BO3MOXHbIE OIIaCHbIE U BpEIHbIE (PAKTOPHI U CPENICTBA 3ALTUTHI;

- IIGI\/JICTBI/IG TOKCHYHBIX BCIICCTB HA OPraHu3mM YCJIOBCKA,

- 3aKOHOJIATENLCTBO B 00JIACTH OXPAaHbI TPY/A;

- MEpPHI IIPERYIPEKACHUS ITI0XKapOB U B3PLIBOB;

-HOPMATHUBHbIE JOKYMEHTHl [0 OXpaHe Tpyda U 3[0pOBbS, OCHOBBI MPOPTUTHEHBI,

npoQcaHUTAPUH U ITOKAPOOE30MACHOCTH;

-o0mue TpeboBaHUs 0E30MacHOCTH HAa TEPPUTOPHH OPraHU3allMUd M B MPOU3BOJICTBEHHBIX
MOMEIICHUSX;

- OCHOBHBIE ICTOYHUKH BO3JCHCTBUSA HA OKPYKAIOIIYI0  CPEny;

- OCHOBHBIC IIPUYUHBI BOSHUKHOBCHUA ITOKAPOB U B3PLIBOB,

- 0coOeHHOCTH o0ecrnieueHns Oe30MacHbIX YCIOBHI Tpy/1a Ha MPOU3BO/ICTBE;

- [IPABOBBIC U OPTraHHU3AlMOHHBLIC OCHOBBI OXPAaHbI TpyJa Ha MPEANIPHUATUNA, CUCTEMY MCP 110
0e30MacHOil HKCIUTyaTallMM OIMACHBIX TMPOU3BOACTBEHHBIX OOBEKTOB U CHUKEHHIO BPEIHOTO
BO3JICUCTBUS HA OKPYKAIOIIYIO Cpey, MPOPUIAKTUUECKIE MEPOTIPHUATHS TI0 TEXHUKE 0€3011aCHOCTH
Y TIPOU3BOJCTBEHHOIN CaHUTAapHH;

- IpaBa U 00513aHHOCTH PAOOTHUKOB B 00JIACTH OXPaHbI TPY/A;

- IpaBUJIa OE30MaCHOM PKCIUTyaTalluy YCTaHOBOK M allapaTos;

- TMpaBWwIa U HOPMBI OXpaHbl TpyJda, TEXHUKU O€30IaCHOCTH, JUYHOH U

MIPOU3BOJICTBEHHON CaHUTApHUH U MPOTUBOMOKAPHOM 3aIUTHI;

- npeaensHo nonyctuMmble koHueHtpanuu (IIJIK) m mHauBHIyanbHbIE CpeAcTBa 3aIIMTHI;

- IPUHIUTIBI IPOTHO3UPOBAHUS PA3BUTHSI COOBITUI U OIEHKHU MOCIEICTBUIN MTPU TEXHOTCHHBIX
'—IpGSBLI'—IaI\/’IHI)IX CUTyalusax u CTUXUMHEIX SIBJICHUSAX

- CpEACTBA M METO/IbI OBBIICHHUS O€30MACHOCTH TEXHUYECKHUX CPEJICTB U TEXHOIOTUIECKUX
MIPOLIECCOB.



IIpakTnyeckoe 3ansaTue Nel

Moaremal.l: U3yuyenue ¢pakTOpPOB, BIUSIONINX HA HCXO/l MOPAKEHUS YeJI0BEKa
3JIEKTPUYECKHM TOKOM
Heanb pa0doThI: U3YYUTh BO3JACHCTBUE SJICKTPUUYECKOTO TOKA HA YEJIOBEKAa U HAYUUTHCS
ONPEIEIATh MIEKTPOTPABMBI.
Xox paboTsi:
1.3y4uTh TEOpETUUECKUI MaTepHall.
2.BBINOTHUTE 3a/1aHKe, PEAJIOKEHHOE MPENoaBaTesIeM.
3.Caenatb BBIBOJIBI 11O paboTe.
4.1ToArOTOBHUTHCS K 3AIIUTE MPAKTHYECKONU PAOOTHI.
OcHoOBHBIE CBeIeHU S
DJIeKTPOTPAaBMA - T[OPAKEHUE DIIEKTPUUYECKUM TOKOM. Ero HMCTOYHUKOM  CIIYXKHUT

TEXHUYCCKOC U aTMOC(i)epHOC SJICKTPHUYCCTBO. HOpa)KeHI/Iﬂ TCXHUYCCKHUM DBJICKTPUYCCTBOM MOT'YT
BO3HUKHYTH KaK B ClIydadX HCIIOCPCACTBCHHOI'0O KOHTAKTa C TOKOBCAYIIMMU YaCTAMHU PA3JIMYHBIX
OJICKTPOYCTAHOBOK, TaK WU Ha paCCTOAHUN Y€PEC3 BO3AYX U 3CMIIIO IO I[Cf/iCTBPICM TOKOB BBICOKOI'O
HAaIIps>KCHUA.

OcHOBHBIC IPUYHMHBI M YCJIOBHUS MOPAKEHUS IICKTPHIECKHM TOKOM
1.ITpukocHOBEHHUE K TOKOBEAYIIUM YaCTSIM, HaXOAALIMMCS O] HANPSHKEHUEM.
2.IlpukocHOBEHHE K HETOKOBEAYIUM, HO TOKONPOBOJSIIUM YacTAM 3JIEKTPOOOOPYAOBaHMUS,
OKa3aBIIUECS 10| HANIPSHKEHUEM M3-3a HEUCIIPABHOCTHU U30JIALIMN WIH 3alIUTHBIX YCTPOMCTB.
3.[lonaganue noJ M1aroBoe HaMps>KEHUE.
4.Hapyienue npaBui TEXHUYECKON 3KCIUTyaTalluU JIEKTPOYCTaHOBOK, MOTpeOUTENIEeN U paBUil
TE€XHUKH 0€30IaCHOCTH.

DaKTOpbI, BJMAIOIIHNE HA OPAXKEHHE ITCKTPUYECKUM TOKOM
Ha ncxon nmopakeHus 2MEKTPHUECKUM TOKOM OKa3bIBAaeT BIMSIHHE CIEAYIONIHE (PaKTOPHI:
1.Pox Toka (OCTOSIHHBIN, TIEPEMEHHBIN ).

2.BenuurHa TOKa.

3.YacToTa nepeMeHHOro TOKa.

4. .Benu4rHa MpUI0KECHHOTO HAMPSKEHMUSL.

5.I1yTe mpoTekaHus TOKA.

6.J1TMTEeTbHOCTh BO3/ICHCTBUS.

7.0xpyxatoiias cpefa.

8.ConpoTHBIIEHUE TEJIa YETOBEKA.

9.CxeMa BKITIOUEHHS YeIOBeKa B 1IeTb (AByX(a3zHoe, 0MHO(ha3HOe).
10.I1nomane MPUKOCHOBEHHUS TEJA C JIEKTPOIOM.

11.MuauBuayanbHbIe CBOMCTBA OpraHU3Ma
12.®@akTop BHUMAaHMSA

dakropsl 1-4:

[Tpu He BBICOKMX HAMPSDKEHUSX OMACHOCTHh MEPEMEHHOTO TOKa B TPH Pa3a BHIIIE OMACHOCTH
noctosHHOro Toka. [Ipu Hanpsixennn 500 B ux onacHOCTh CpaBHUBAETCS, a MPY HANIPSKEHUSX BBIIIE
500 B onacHOCTh IOCTOSTHHOTO TOKA CTAHOBUTHLCS TIPEOOIIATArOIICH.

Ilopozosvie moxu:

0,6 — 1,5 MA 11 mepeMeHHOT0 TOKa;

5 — 7 MA U1 TOCTOSHHOTO TOKA.

He omnyckarowue moku:

20 — 25 MA 171 IepeMEHHOTO TOKa;



50 — 80 MA 111 TOCTOSIHHOT'O TOKA.
DubpsIUYUOHHbLE MOKIU.:

80 —100 MA 115t IEpEMEHHOTO TOKA;
100 — 300 MA I HOCTOSHHOI'O TOKA.

IIpu moke 0,1 A nacmynaem napaiuu ObIxXanus, napaiuy cepoua u cmepma.

Haubonee onacHoil cunraercs yactora nepemeHHoro toka 50 I'n. C yBennueHneM 4acTOThI
OoJiee yKa3aHHOW OIMACHOCTH NMOopakeHHs yMmeHblmaercs. [Ipu gactore 500 ' m Gonee omacHOCTH
MOPAKEHUS IEPEMEHHBIM TOKOM CPaBHUBAETCSI C OMACHOCTHIO MOPAXKEHUSI TAKOTO K€ MOTEHI[HAIa
MIOCTOSIHHOTO TOKA.

OnBITH TIOKA3aJM, YTO OMACHOCTh BO3HUKHOBEHUs (PHOPWILISIIUU Cepiia y KHUBOTHBIX
oompiie npu S0 ', a omacHOCTh ocTaHoBKHU AbixaHus — pu 200 ', B gactoTHOM Muamnasone mo o6e
CTOPOHBI OT ATUX 3HAYEHHUH OMACHOCTh TOKA CHUKACTCS.

Hanuuue 4YacTOTHBIX COCTaBISIIOIIMX B  BBIIPSIMIICHHOM TOKE YTSXKENIAET HCXOJ
3JEKTPOTPABMBI.

Bennuuna HanpspKeHUs onacHas Juisl )KU3HU: 42 BOJIbTA U BBIIIE IEpeMEHHOro Toka; 110 u
BBIIIIE TIOCTOSIHHOTO TOKa. Hanpsbkenue ke 42 B npunsaTO cunTaTh 0€30MaCHBIM, HO 3TO TOJBKO B
HOPMAaJIbHBIX YCIOBHSIX, IPH HAPYILIEHUU KOTOPBIX MOYKET HACTYIIUTh CMEPTh IIPU HANIPSKECHUH HIKE
42 B u naxe npu HanpspkeHuu 12 B.

CyneOHO-MeTUITMHCKOM AKCIIEPTU30 3apETUCTPUPOBAHBI HECKOJIBKO CITy4aeB ruOesu JTroaei
oT HanpsbkeHus 12 B u Hioke.

®akrop 5:

Haubonee onacen myTh nmpoTeKaHus TOKA, KOT/Ia HAa €ro MyTH HAXOASATCS KU3HECHHO Ba)KHbBIC
oprassl (Mo3r, cepaliie). B Toxke Bpemsi HeMaJIOBaKHBIM SIBJISIETCS TO, KAKMM Y4aCTKOM TeJla KacaeTcs
YeJI0BEeK TOKOBEAYUIMX YacTell, KaKoBa IIOTHOCTh HEPBHBIX OKOHUAHUN Ha HeM (27% cMepTHBIX
CIIy4aeB — IPU COMPUKOCHOBEHUHU C TOKOBEIYIIMMH YACTSIMH B BYX MECTax Ha OJHOU pyKe WU
OJIHOM HOT®).

®dakrop 6:

OaHUM U3 OCHOBHBIX (DAKTOPOB, BIUSIONIMX HA UCXOJ MOPAKEHUS IICKTPUUIECKUM TOKOM,
SIBJISIETCS TUTENBHOCTD €r0 BO3/IeUCTBUS. UeM MEHbIIIE TPOIOJKUTENIbHOCTh MPOTEKAHMS TOKA, TEM
MEHBIIIE ONTACHOCTh MOPAKEHUSI.

[Ipu BO3nEHCTBUM Ha YEJIOBEKAa 3JEKTPUUYECKOTO TOKAa BO3MOKHBI PA3NTUYHBIE MYTH €ro
MPOXOXKICHHS Uyepe3 uenoBeka (cm. puc. 1).

[Ipu nBMKEHMM TOKa yepe3 JKU3HEHHO BAXKHBIE OPTaHbl — CEpALE, JErKUue, FOJIOBHON MO3T —
OTMACHOCTh UX TMOpa)XXEHUs pe3Ko Bo3pacTaeT. Eciam ke TOK MpOXOAUT MHBIMH IMYTSIMH, TO €ro
BO3JICHCTBUE HA KU3HEHHO Ba)KHBIE OPTaHbl MOXKET OBITh PEPICKTOPHBIM, T.€. Yepe3 IEHTPAIbHYIO
HEPBHYIO CHCTEMY, OJlaroiapsi 4eMy BEpOSITHOCTH TSKEJIOT0 UCXO/a PE3KO YMEHBIIIAeTCS.
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Pucynok 1. XapaktepHble yTH TOKa B TeJle YesloBeKa (MeTJIN TOKa):

1 — pyka — pyka; 2 — npaBast pyka — HOTH; 3 — JieBasi pyKa — HOTH; 4 — IpaBasi pyka — rpaBasi
HOra; 5 — npasasi pyKa — JieBasl Hora; 6 — jieBasi pyKa — JieBas HOra; 7 — JieBasi pyKa — IpaBasi HOTa;
8 — 00e pyku — 06e Horu; 9 — Hora — Hora; 10 — rosoBa — pyku; 11 —rosoBa — Horu; 12 — ronosa —
npaBasi pyka; 13 — rojoBa — nieBas pyka; 14— ronosa — npaBas Hora; 15 — rojoBa — ieBasi Hora

XapakTepHbIMH, OOBIYHO BCTPEYAIOIIMMHUCS B MPAKTHKE SIBISAIOTCS He Oosee 15 merens,

OJIHAKO caMble€ paclpoOCTpaHEHHbIE U3 HUX (6 meTenb) npuBeAeHbI B Tadauie 1.

Tabmuna 1 — Xapakrepuctuka Haubosee paclpoCTpaHEHHBIX MyTEH TOKA B TeJE YeIOBEKa

3HaucHUE TOKa,
Yacrora Hona  TepsABIIKMX
[Tyt MIPOXOSAIIETO gepe3 o0JacTe
BO3HUKHOBEHHsI CO3HAHHME BO  BpeMs o
TOKa o . o, CEpaua, % o0rmero TOKa,
MyTH TOKa, % BO3EHCTBUS TOKOM, %o
MPOXOSAIIETO Yepe3 TeI0
Pyka —
pyka g 33
IIpaBas 67
pyKa — HOTH ’
JleBas 37
pyKa — HOTH ’
Hora - 04
HOra ’
T'onoBa — 68
HOTH ’



I'osmoBa —
pyKH "0
‘ [Ipoune | ‘ ‘ - ‘

] S H—

Pucynok 2. Haubosee oracHbie CXeMbl IPOXOXKICHUS AICKTPUIECKOTO TOKA!

pyKa-pyka; pyKH-HOTH; TipaBasi pyKa- JieBasi ¥ [IpaBasi HOTa; JieBasi pyKa U JieBasi U paBasi Hora

[Ipu paccnenoBaHWM HECYACTHBIX CIIyYaeB, CBS3aHHBIX C BO3JCHCTBUEM JJICKTPUUYECKOTO
TOKa, MPEXJE BCEro BBIACHAETCSA, MO KAaKOMYy IYTH MPOTEKal TOK. YeloBEeK MOXKET KOCHYThCS
TOKOBEAYIIHMX YacTeH (MM METAJUIMYSCKUX HETOKOBEIYIIUX YACTEH, KOTOPBIC MOTYT OKa3aThCs MOJT
HaMpsKEHWEM) CaMbIMH Pa3fIMYHBIMH YacTsMH Tena. OTCioa — MHOTr00Opa3ue BO3MOXKHBIX MyTen
TOKA.

Haubonee eeposmuvimu npusHarnvl cieoyrouue:

*«mpaBast pyka - Horu» (20% ciiyqaeB opaxeHus);

*«eBas pyka - Horn» (17%);

*«obe pyku - Hormy (12%);

*«romnoBa - Horu» (5%);

*«pyka - pyka» (40%);

*«Hora - Horay (6%).

Bce nernm, kpome mocienHen, Ha3bIBAIOTCA «OOJIBIIUMIY, WU IIOJHBIMU» TETIISIMH, TOK
3axBaThIBaeT 00JACTh Cep/lla U OHU Hanboee omacHbl. B 3THX ciyuasx depe3 cep/ie NpoTeKaeT 8-
12 mpoIeHTOB OT MOJTHOTO 3HAYEHUS ToKa. [1eTis «HoTra - Horay Ha3hIBaeTCs «MaJIoi», yepes cep/ie
npoTtekaet Bcero 0.4 mpoIieHTa OT MOJHOTO TOKA. DTa METIsi BO3HUKAET, KOT/1a YeJIOBEK OKa3bIBaeTCs
B 30HE pacTEeKaHUs TOKA, MOTajast MoJI MIaroBoe HaNpPsHKEHHE.

®axkrop 7:

Ha crenenp mopakeHUs SJIEKTPOTOKOM OKA3bIBAIOT BIIMSIHAE YCIOBUS BHEITHEH CPEIbl:

KaTeropusi TOMEIICHHs] B OTHOILIEHUHM JJEKTPOOE30MacCHOCTH, YpPOBEHb IIymMa U
OCBEIICHHOCTH, KOHIICHTPAIlMsl BPEIHBIX BEIIECTB B BO3JYyXE, COJEpKAaHWE KHCIOpoAa |
YIIEKUCIIOTO Ta3a, aTMOCEPHOE TaBICHHE.

®akrop 8:

O compoTHBIIEHWH TeNa YeloBeKa CKa3aHO Beimie. [lpu pacderax CONPOTHUBIECHUE Tena
yesoBeka npuHuMaeTcst paBHbIM 1000 Owm.

daxkrop 9:

B 3aBuCcHMOCTH OT CXeMBI BKIIIOUCHHS YEJIOBECKA B LCIb, 4EPE3 €ro T€jI0 NpOXOAUT (1)33H0€
WIH JTUHEHHOE HAIIpsPKCHUC

Umm = U(ba'l ; J_j

®axkrop 10:




CreneHp MOpPaXEHUSI SIIEKTPOTOKOM HAXOIUTCS B TNPSAMONW 3aBHCUMOCTH OT IUIOIIAIH
JIEKTPOA, KOTOPOTO KacaeTcsl YeJIOBEK U CHIIbI JaBJICHUS JIEKTPOJIa HAa KOXKY.

®akrop 11:

Ha ucxopn mopakeHust 3JIeKTPUYECKMM TOKOM BIIMSIOT TaKK€ MHIUBHUIYaJbHbIE CBOMCTBA
OpraHu3Ma 4yeJIOBeKa.

Y CcTaHOBIIEHO, YTO BIIOJIHE 37J0POBbIE U (PU3NUECKU KPEIKHUE JIFOIU IEPEHOCAT MIEKTPUUECKUE
yJapsl jierde, yeM 0oJbHbIE U cialbie. [[oBBIIIEHHON YyBCTBUTEIBHOCTHIO K AJIEKTPOTOKY 00J1a/1a10T
JIOAM, CTpajarolye OOJIE3HSAMHU KOXKH, CEpPIIeYHO — COCYAUCTOM CHCTEMBbl, OPraHOB BHYTpPEHHEH
CEeKpeIH, JETKUX, HEPBOB U JP.

[TosToMy, mnpaBuiIaMM TEXHUKH O€30IIaCHOCTH MPH HKCIUTyaTallMM 3JIEKTPOYCTaHOBOK
IpeaycMaTpuBaeTcs OTOOp 1O  COCTOSHUIO  370POBbS  MEpCOHana Juii  OOCITy:KWBaHUS
3JIEKTPOYCTaHOBOK.

Baxnoe 3Hauenne nmeet 1 (pakTop BHUMaHus. CTaTUCTHKA OTMEYAET, YTO Tepe 00 ICHHBIM
NepEepbIBOM U B KOHIIE pabouero IHs, KOI/la CHUXKAETCS BHUMAaHME, YBEIMYUBACTCS HE TOJIBKO
BEPOSITHOCTD TOPAXKECHUSI AIIEKTPOTOKOM, HO M MOXKET yCYryOUTBCS €ro TshKecTh. HampspkeHHoe
BHUMaHME, TBEpAas BOJIL B COCTOSIHUM HE TOJIBKO OCIAa0UTh JeHCTBHE 3JIEKTPOTOKA, HO MHOIJA
COBEPILIEHHO €TO0 YHUYTOXKHTb.

[ToBo3pacTHOE pacnpesiesieHue JI1lLl, Ha yCTAaHOBKAX HarpsbkeHueM 65 B u menee:

10 21 rona-22%,

21 — 30 ner-65,5%

crapmie 30 ner-12,5%

®akrop 12:

@akTop BHHMaHHS — 0C000€ COCTOSIHHME€ HACTOPOKEHHOCTH Yy YEJIOBEKa, CO3HAIOIIETO
OIAaCHOCTh BBINIOJIHIEMOI UM paboThl. BHIMMaHue yenoBeka co3aeT 000POHUTENBHYIO PEAKIIUIO.

OcHOBHbIE HCTOYHHKH:

I'papxuna M.B. Oxpana Tpyna: ydeOHHUK Ui CTYJ.ydpexIeHUH cpea.nmpod.o0pa3oBaHus/
M.B. I'padpkuna. — M.: U3garensckuil neHTp «Akanemus», 2018. — 176 c.

CexupnukoB B.E. Oxpana Tpyaa Ha NpeAnpHUsATHIX aBTOMOOMIJIBHOTO TpaHCIOpTa: y4eOHUK
VIS CTYJ.yIpexaeHuid cpen.mpod.oopasoanmst/B.E. CepkupaukoB. — 2-¢ wu3fd., crep. - M.:
N3parenbckuit nentp «Akagemusi», 2018. — 192 c.

Kymnukos O.H. Oxpana Tpyna B MeTayioo0padbaThIBaOLIe MPOMBIIIEHHOCTH: YU€OHUK AJIs
Hau.mpod. obpazoBanus/O.H. Kynukos, E.W. Ponun. — 2-e usa.crep. — M.: U3narenbckuii neHTp
«Axagemus», 2015. — 144 c.

JlonoJIHUTeIbHbIe HCTOYHMKH:

OnekTpo0e30NacHOCTh  MPU  3KCIUTyaTalldd  3JEKTPOYCTAHOBOK  IPOMBIIUIEHHBIX
NpeanpusaTHii: yueOH. a1 Hau.mpod.odpazosanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

HNHuTepHeT — pecypcesbi:

@enepanbHblil LEHTP HH(OPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. Pexxum goctymna
http://fcior.edu.ru

OopazoBarenbHeiid moprai: http\\www.edu.sety.ru

KoHTpoJibHbIE BONIPOCHI:

1.Ilepeuncnure ¢akTopbl, ONPEAESIONINEe UCXOJ MOpPAXKEHUsI 4YeJIOBEeKa AJIEKTPUUYECKUM
TOKOM.

2. Ha3oBUTE OCHOBHBIC IPUYHHBI U YCIOBUS TIOPAYKEHHS AIEKTPHUECKUM TOKOM.

3. Ilepeuncnurte MyTH MPOTEKAHUS TOKA Yepe3 TEJIO YEJOBEKa M OXapPaKTEPU3YyWUTE HX IO
CTENEHHU ONACHOCTHU MOPAKEHUSI AEKTPHUECKUM TOKOM.
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IMoarema 1.2: Buawbl 2j1ekTpuyeckux TpaBM. Bo3aeiicTBue 3JIeKTPHYECKOT0 TOKA HA
yeJi0BeKa
I{ens paboThI:
- U3yUYUTb BO3/ICHCTBUE AJIEKTPUUECKOr0 TOKA HA YEJIOBEKa!
- HAYYUTHCS OTIPENICTIATh AIEKTPOTPABMBI.
OCHOBHBIE CBEJICHHUS
DJIeKTPOTpaBMa — 3TO KOMIUICKC ITOBPEXIACHUH, BO3HUKAIOIIMX BCJCACTBUE TMOPAKCHUS
TEXHUYECKUM WJTU TIPUPOAHBIM JIEKTPUUECTBOM (MOJHUEH).

[ToTenuuaneHy!0 yrpo3y AJis 4eiaoBeKa MpeIcTaBisoT cuiia Toka oonee 0,15 Ammnep, a Taxxke
MIOCTOSIHHOE U TlepeMeHHoe HampsbkeHue Oonee 36 Bonbr. IlocnenctBus a3yeKTpoTpaBM MOTYT
MIPUHUMATH CaMble pa3Hble (OPMBI — OT HE3HAUYUTENBHBIX 0’KOTOB JI0 OCTAaHOBKH KPOBOOOpAIICHHS,
JIBIXaHUS U TIOTEPU CO3HAHMSA, YTO, COOTBETCTBEHHO, HEPEIKO CTAHOBUTCS MPUYMHAMH JIETAJIHLHOTO
ucxona. [IpakTHuecKkd BO BCEX CIIydasx BO3JCHCTBHE TOKa OOJBIIE HOPMBI COIPOBOXKIACTCS
MOBPEXJICHHUEM KOXKHOTO TOKPOBA, CIM3HMCTHIX 000JIOUEK M KOCTeH B MECTax BXOJla U BBIXOAA
AIIEKTPHUECKOTO pa3psiaa. Takke cTpalaloT MEeHTpaIbHAs U TIeprQepruIecKas HepBHBIE CHCTEMBI.

DJEeKTpOTpaBMa COMPOBOKAACTCS MOSBICHUEM METOK TOKa (JIEKTPOOKOTOB). Y HEKOTOPBIX
OOJNIBHBIX  BBUIIBIISIIOTCS  TIEPEIOMBI  BCJIEICTBHE PE3KOTO  COKpamieHuss Meimi. J{uaraos
9JIEKTPOTPAaBMbl  BBICTABJISIIOT HA OCHOBAaHMM aHAMHE3a, KIMHUYECKUX mpuzHakoB, KT,
pentrenorpadpuu, IKI', 9xo3I" u npyrux uccienoBaHmii.

[To xapakTepy MOpa)keHUs 4€JI0BEKa TOKOM Pa3INngaroT:

Mecmmuvlie anekmpompaémul — 3AEKTPOOPTATBMUS, 05KOT, METAJUIU3allKsl KOKHOTO TTOKPOBa
(MPOHUKHOBEHME IO/ KOXY U pacIUIaBI€HUE MEJIKMX METAJUIMYECKHX YacTUll MOJ BO3JCHCTBHEM
ANEKTPUYECKON TyTH), MEXaHUUECKHUE HAPYIIEHUS LEJTOCTHOCTH;

Obwue snexmpompasmol — MOPAKEHNUE HIEKTPUIECKMM TOKOM Pa3HBIX MBIIIEYHBIX IPYIIIL,
COIPOBOXKAAEMOE OCTAHOBKOMW JBIXaHUS U CEPALA, A TAKXKE CYyJOPOraMH.

DIEKTPOTPaBMBbI MECTHOTO THIIA TOSABIIAIOTCS M3-3a BO3JCHCTBUS KOPOTKOIO 3aMBbIKaHMs Ha
OINPEJIEICHHYIO YacTh TEJa.

OO0wast 27eKTpOTpaBMa — 3TO PE3yJbTaT MPSIMOro AECHCTBUS TOKAa C TOTO MOMEHTa, KaK OH
IIpoLLIE Yepe3 BeCh OPraHu3M 4esoBeka. IIpu mopaskeHMM MOIHUEH Hapsay ¢ CUMIITOMATHKOM,
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MIPHUCYIIEH 00IIel TpaBMe, BOSHHKAET HAPYIICHUE CIIyXa, PeUH, Ha KOXKE MOSBISIOTCS TEMHO-CHHHE
[ATHA.

Mecmmnvie s1ekmpompaémvl — 3TO BBIPAKEHHBIC TMOBPEKICHUS KOXHM, MATKUX TKAaHEM,
CBA30K, KocTeil. K HUM OTHOCATCSI KOHTAKTHBIE U TYTOBBIE JJIEKTPUUECKUE OXKOTU PA3HOM CTEIECHU
TSAKECTU, PC3KO OUCPUYCHHBIC IIATHA CCPOro HJIn 6JI€[[HO-)K€JITOFO OBCTa KOTOPLIC IMOABJIAKOTCA B
MeCTaX COMPUKOCHOBEHUS C HICTOYHUKOM TOKa (TaK Ha3bIBaeMbIE AJIeKTpudeckue 3HakH). K MecTHbIM
BUJaM 3JICKTPOTPABM TAKIKEC OTHOCAT MCTAJUIM3ALIUIO KOXKU (SIBHGHI/IC IIpU KOTOPOM B BCPXHHUC CIIOU
KOXH MPOHUKAIOT MeJbYaillliie YacTUIbl METaula, pa3Iu4Hble MEXaHUUYECKHUE MOBPEXKICHUS) U
aeKTpoodTanTbMuUIo (BOCIAIEHUE HAPYKHBIX 000JI0YEK TJ1a3a IO/ AeWCTBUEM MOIIHOTO MoToka Y -

Tyden).

Obwue s1ekmpompaémvl — 3TO TAaK Ha3bIBAEMbIE DIIEKTPUYECKHE YAAPBI, KOTOPHIC
COIIPOBOKIAIOTCSA CYJOPO’KHBIMU COKpAIIEHUSAMHM MbIIL. [IpUHATO BBIIENATH YEThIpE CTENEHU
MOPAXKECHUSL:

O6ume snexTporpaBmbl | crenenu. /[ HUX XapakTepHbI MbILIEYHbIE CYOPOrH 0e3 MoTepH
CO3HaHUS;

O6urme snekrporpasmsl Il crenenu. ConpoBoKIa0TCA CyJ0pOraMy U MOTepeil Co3HaHMS;

O6mme snekrporpaBmsl 111 crenenu. [loTepst co3Hanus ¢ HapymeHueM (QyHKIUI cepIeaHoi
IEATELHOCTH JIN0O0 TBIXaHMS;

O6mue snexktpoTrpaBmel IV crenenu. Knuauueckas cMepTsb.

B 3asucumocmu om xapaxmepa 6030elicmeus DIEKTPUYECKOTO TOKa, CYIIECTBYIOT
CIIELYIOIINE BUBI DIEKTPOTPABM:

Menogennas — NoydeHHUE DJIEKTPUYECKOTO pPas3psia, KOTOPBIM MPEBBINIAET JOIYCTUMBIN
YPOBEHB 3a CUUTaHHbIE CEKYH/Ibl. Takas TpaBMa CONPOBOXKAAETCS ONACHBIMHU IS 3I0POBbS U JKU3HU
MOBPEXKICHUSIMH, TIOTOMY MOCTpa/aBIIMi HYKJA€TCsl B CPOYHOW peaHMMaluu U XUPYpPruuecKon
IIOMOLIH;

Xponuueckasi — BO3IAECUCTBUE SIIEKTPUUECKOTO HANPSDKEHUS HA YENIOBEKa JUIMTENIBHO U
He3zaMeTHO. Hampumep, XpOHHYECKHMH 3JIEKTPOTpaBMaMH CTPaJaloT JIOAM, padoTarolye Bo3Je
TEHEPATOPOB BBICOKOW MOIIHOCTU. B TaHHOM Cilydae nopakeHue XapaKTepu3yeTcsl HapyIleHHEM CHa
Y TIaMSITH, TIOBBIIIEHHEM YTOMIIIEMOCTH, TPEMOPOM, TOJIOBHBIMU OOJISIMH, PACHIMPEHUEM 3pAauKOB U
MOBBILLIEHUEM apTEPUATIBLHOTO JABICHHUS.

Buabl BO31€CTBUS SJIEKTPUUYECKOTO TOKA

CyuiecTByeT 4eTbIpe BUAa BO3ACHCTBUS TOKA:

- TEpPMUYECKUE;

- DJIEKTPOJINTUYECKHUE;

- IMHAMUYECKUE;

- OMOJIOTHYECKHE.

Tepmuueckoe 6o30eticmsue - Ha Telle, TOCIEC KOHTAKTa C AJICKTPUYECTBOM, IOSBIISTFOTCS
OKOTU TIPOU3BOJBHOU (Qopmbl. [lpu meperpeBaHUU BPEMEHHO TEPSIOT CBOIO (PYHKIIMOHATHHOCTH
OpFaHLI, HaXOOAIIIUECSI Ha myTHn 3H€KTpOTOKa. B pesym,TaTe HOpa)KeHI/ISI MOXET HOCTpaJIaTI) KaK
MO3T, TaK U KPOBEHOCHAsI WJIK HEPBHASL CUCTEMBI, UTO IIPUBOJIUT K CEPHE3HBIM PAaCCTPOMCTBAM.

Dnexmpoarumuyeckoe gozoeticmaue - TOpaKEeHUe KPOBU U TUM(DBI B OpPraHU3Me, U4TO BIICUET K
WX PaCHICTIIICHUIO M U3MEHEHHIO (PU3UKO-XUMHUYECKOTO COCTaBa.

Jlunamuueckoe, WM KaK €ro eIIe HA3BIBAIOT MeXaHuyeckoe, 6030elicmeue BBI3BIBACT
MOBPEKICHUE CTPYKTYpPHI TKaHeW opraHu3Ma (B TOM YHWCIIE, MBIIIEYHbIE, TIETOYHbIE TKaHHU, CTEHKU
KPOBEHOCHBIX COCYIOB) B BHJIE PACCIIOCHHUSI, PBAHBIX PaH, B OTACIBHBIX CIydasx - JaKe Pa3phIBOB.
VYBeubl0 CIIOCOOCTBYET MEPErpeB KPOBU M TKAHEBOW >KHIKOCTH ¢ MTHOBEHHBIM BBIJICIIEHUEM Mapa,
MOX0KMM Ha B3pHIB.

buonocuuecrkoe 8030eticmaue opaxaeT MBIIICYHYIO CUCTEMY U )KUBBIC TKAHH, IIPUBOINT K €€
BpeMeHHOW nuchyHKnuu. B pesymbTate, MOryT BO3HHUKATh HEMPOU3BOJIBHBIC CYIOPOKHBIC
MBILIEYHBIE COKPALICHUS. DTO JCHCTBHE, JaXKe BPEMEHHOT'O XapaKTepa, MOXKET MaryoHO MOBIIUATh
Ha paboTy cep/Iia UK AbIXaTeIbHOW CHCTEMBbI, HE MCKITFOYAETCs JICTATbHBIN UCXO/I.
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Bunpl anextporpasm

Paznuuaror crnemyromue BUIbI SIEKTPOTPABM:

- MECTHOT'O XapakTepa, KOrAa HapyleHbl OTACIbHbIC YYACTKU Tela;

- o0111e€ TOpayKEeHHE - HAHECEHBI YBEUbS AJIEKTPUUECKUM Y1apOM BCEMY OpraHH3MYy.

CooTHOLIEHUS AIIEKTPOTPABM, 110 JaHHBIM CTaTHUECKUX HCCIIEJ0BaHUM, paclpeaeIucCh B
ClIeyroImuM 00pa3om:

- 20% - MecTHBIC TTPOSIBIICHUS;

- 25% - o0riee mopakeHUe OpraHu3Ma;

- 55% - cMenIaHHbBIC TTOPAKECHHUS.

Yamie Bcero, BO3HUKAIOT HECYACTHBIE CIIy4an ¢ 0O0OMMH BUIaMHU TPaBM, OJTHAKO UX CIIEIyeT
paccMaTpuBaTh, KaK OT/ENbHbIE, TAK KAK OHU UMEIOT 3HAUUTEJIbHBIE P3N

Onexmpompaemol  Mecmnozo — xapakmepa. llOBpeXAeHHsST OpraHu3Ma  CBsI3aHBl  C
HapyLEeHUsIMU LIEJIOCTHOCTH TKaHel Tena. Yale TpaBMUPYeTCst KOXKHbIN HOKPOB, HO OBIBAIOT CIIy4an
HaHECEHUS Bpea CBA3KAM MM KOCTSIM.

CreneHb ONACHOCTH TPaBM 3aBHCUT OT COCTOSIHUA M MecTa IMOBPEXAEHHOW TkaHU. B
OOJIBIIMHCTBE CIIy4aeB OHHM H3JICYMBAIOTCS C TOJHBIM BOCCTAaHOBJICHHEM (YHKIMOHAIBHOCTH
Nopa)kEHHOMN YacTH Tea.

Oxo10 75% HEecUacCTHBIX CIy4aeB OT MOPAKEHUS MIEKTPOTOKOM UMEIOT 30HY MOBPEKICHHS
MECTHOT'0 XapaKTepa U BCTPEUaroTCsl CO CIeyroIel 4acTOTOM!:

- 0XKOTH OT dJIeKTpruyecTBa - ~40%);

- JIIEKTPUUYECKHUE 3HAKH - =7%);

- METAJUTU3AIHS KOXKHOTO MOKpoBa - ~3%;

- MexaHuueckoe nopaxenue —<~0,5%

- ciydau anektpoodranemun - ~1,5%;

- CMEIIaHHbIE TPaBMBI - <23%.

Onexmpuyeckue ooscoeu. 11oBpexneHUs TKaHEH BO3HUKAIOT OT TEPMHUYECKOTO BIIUSHUS
JIEKTPUUYECKOTO TOKA, IPOUCXOAT YacTo, Pa3IeNAloTCs Ha:

- TOKOBBIE, JIMOO KOHTAKTHBIE, BO3HHMKAIOIINE TIPU CONPHUKOCHOBEHHWU 4YeIIOBEKa C
TOKOBEIYIIUM 000pyI0BaHUEM;

- IyTOBbI€, 00YCIIOBIIEHHbIE EHCTBUEM 3JIEKTPUUECKOM TyTOM.

ToKOBBIE 0KOTH XapaKTEPHBI IS AJIEKTPOYCTPOICTB ¢ HanpspkeHUueM 10 2 KB.

DnexTpuueckre 00beKThI OOJIBIIETO HAMPSKEHUS 00pa3yIOT JJIEKTPUUECKYIO AYTY.

CH0XHOCTb 05K0Ta 3aBUCUT OT MOIIIHOCTH TOKA U JUIMTEIBHOCTHU ero NpoxokaeHus. KoxHbIit
IIOKPOB Cropaer OBICTPO H3-3a OOJBIIEr0 CONPOTHBJIEHMS 4Ye€M Yy BHYTpeHHUX TkaHeil. [lpu
YBEIMYCHHBIX 9aCTOTAX TOKM HPOHMKAIOT ITyOOKO B OPraHM3M, MOPaKalOT BHYTPEHHHE OPraHbl.

JlyroBble OOTH IMPOUCXOAAT MpU padoTe DY ¢ pasnuyHbIMH HamnpsbkeHusMu. [Ipuuém
HCTOYHUKHU 10 6 KB MoryT 06pa3oBath Ayry npu Ciiy4aifHOM KOpPOTKOM 3aMblKaHUU. boiiee BrICOKHE
HanpsDKeHHUs TOpOOMBAIOT CONPOTHUBICHHE BO3AYIIHOW HW3OJSALUM MEXKIy 4YelOBEKOM |
ANEKTPOOOOPYIOBAHUEM MPU COKPALIEHUH 0€30IaCHOI0 MPOMEXKYTKA 10 TOKOBEAYIIHUX YacTeH.

Inexmpo3snaxu. ITO HAXOJSAIIMECS HA MOBEPXHOCTH Tella MATHA OBAJbHOU (OpPMBI OJIeTHO-
xéntoro wiu ceporo nsera. [lo pazmepy oHu okosio 1-5 mm. Jlerko moamaroTcs JICUEHHIO U HE
MIPUHOCST YEJI0OBEKY OOJBIIOro TucKoMdopra.
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Jl????fu?r:

Pixc. 1.4, THIIMUNEIEe B3JeIC- Puc. 1.5. Daexrpadecknil suax,
TPHYeCHKIIe 3HAaKEHE HGEHHKHIHI‘:I apH NopAaXxeHIH Ue-
JIOBEKA MOJHHSH

Memannuzayusi koxcu. IlpencraBisier coOOi MOBPEKIACHHE KOXKHBIX TOKPOBOB MEITKUMH
YacTUYKaMU PaCIJIaBIEHHOTO METajula, KOTOpPbIe MPOHHUKAIOT B BEPXHHUE CIOH KOXKHU OT AYTH MPU
KOPOTKHUX 3aMBbIKAHHSIX.

)

-

\N\

K Haubonee omacHOM TpaBMe OTHOCATCA TNOBpeXxAeHUs oOnactu r1ha3. g eé
NPEJOTBPALLCHUS, IPU PabOTaX, CBA3aHHBIX C pa3pbIlBaMM LIENCH U OTHOBPEMEHHBIM 00pa30BaHUEM
ANEKTPOAYTH, paOOTHUK JOJIKEH MCIOJIb30BATh CHEIHATbHbIE 3alUTHBIE OYKH, a TEJIO MMOJHOCTHIO
3aKpbIBATh CIELOJEHKIOM.

Mexanuueckue nosepeswcoenusi. Hambonee xapakTepHbl HpU paboTe B DIEKTPUUYECKHUX
ycraHoBKax 10 1000 B nox AnmTeNnbHBIM BO3AEHCTBUEM MIEKTPOTOKA.

[IposiBrsitoTCSI B BUJE HEMPOU3BOJIBHBIX MBIIIEUHBIX CYlOPOr, KOTOPHIE MOTYT MPUBECTH K
pa3pbIBy KOKH, HEPBHBIX TKaHEW MM KPOBEHOCHBIX COCYAOB. BceTpeuarorcs ciydaw ¢ BBIBUXOM
CYyCTaBOB M MEPEIOMOM KOCTEH.

Onexmpoogpmanvmus. TloBpexIeHuEe TJa3 CBA3aHO C BOCHAIUTEIBbHBIMH MPOIECCAMU
HapyXHOH 000JI0OYKH (KOHBIOHKTHBBI M POTOBHIIBI) OT BO3JCHCTBHUS CHUIBHOTO CBETOBOI'O MOTOKA
yABTPa(UOIETOBOTO CHEKTPA IIEKTPUUECKOM JTyTH.

Jns 3amuTel TpeOyeTcs HCIOJIb30BaTh OUYKM WM MacKy C IIBETHBIMU CHEIHaJIbHBIMU
CTEKJIaMU.

Onexmpuueckuti yoap. BeICTpoe, MPaKTHUYECKH MTHOBEHHOE OOpa3oOBaHHE IIETIH TOKa B
OpraHu3Me opakaeT KUBbIE TKAaHU, TPUBOINT K CyJOPOTaM MBIIIIII, HApyIIaeT padoTy BCEX OPTaHOB,
0COOEHHO HEPBHOM CHCTEMBI, CEp/IlIa U JIETKUX.

Cmenenu 21ekmpuyecko2o yoapa onpeoensiom namolo dManamu.

1.JIerkue cokpaleHust OTAEIbHBIX MBIIIILI,

2.MplleyHble CyA0pOTHd, COo3Jaroliye OoJieBble ONIYIIEHHS, IPU KOTOPHIX HMOCTpaaBIIUi
HaXOJUTCS B CO3HAHUU;

3.CynoposKHBIE COKpAIllEeHHs MBI, BbI3BABIINE ITOTEPIO CO3HAHUS, KOTAA CEPALIE U JIETKHE
MIPOJOJIKAIOT PYHKIIMOHUPOBATH;

4.TlocTpanaBIinii JIMIIEH CO3HAHUS, HAPYIIEH pUTM/paboTa cep/ia U/uiH JbIXaHue.

5.JleTanpHBIN UCXO/I.

Qubpuniayus. BornokHa cepedHOi MBI ((UOPUILTBI) IO JEHCTBHEM IEPEMEHHOTO TOKA
¢ yactotoit 50 'y, mpeBpImatromero S0 MA, HAUMHAIOT XaOTUYECKUE COKpalieHus. Yepe3 HECKOIbKO
CEKYH/JI IOJIHOCTHIO MPEKpaIlaeTcsl HarHeTaHue KpoBU. OCTaHaBIMBAETCS KPOBOTOK OpraHU3Ma.
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CHHYCOBbIA pexuM paboTel cepaua

Cokpawenue
Xenvao4xa
cepaua

3anperuas >~50 mA
30H3

MomMenT HacTynnenus dubpunnaynm Oubpunnsuua cepaua nepewna e
CEPALA ¥ HACTYNNEHUR KNUHUYECKOH ACUCTONUIO (M30NNHKIO)
cMepTH

ITyTe TOKy yepe3 ceplle CO3[al0T 4Yalle BCEro, KOHTAKThI MEXIy pyKaMH JHMOO HOToW H
pykoii. Menbmue 50 MA u Oonbime 5 A TOKM (pUOPHMIUISAIINIO CepICYHON MBINIIBI y YeI0BEKa He
BBI3BIBAIOT.

Onexmpuueckuii wox. Y 1ap 3JIEKTPUUECKAM TOKOM TSKEJIO BOCIIPUHUMAETCS OPraHUu3MOM,
BO3HUKAET peakuusi HepBHO-pediexkropHoro xapakrepa. IlopaxaroTcst apixareiabHass U HEpBHas
CHCTEMbI, KPOBOOOpaAIlleHUE, BHYTPEHHUE OPraHsbl.

[Tocne BO3mEHCTBHSI TOKOM HAcTymaeT ¢a3a TaKk HA3bIBAEMOTO BO30YXKICHHUS OpraHW3Ma!
HOSIBJIICTCS OLLLYyTUMOCTB 00JIM, YBEJIMYMBAETCS apTepUAIIbHOE JaBIICHHE.

3aTeM oOpraHu3sM TNEpexXoAUT B (a3y TOPMOKEHUS: CHUIKAETCS KPOBSHOE JaBJICHUE,
Hapymaercs IyJbC, ocja0eBaeT bIXaTelbHash M HEpBHAs CHCTEMbl, HACTyHaeT JEeHpecCHs.
I[J'II/ITGJ'II)HOCTB 9TOT0 COCTOSIHHS MOYKET KOJIEOATHCS OT HECKOIBKHUX MHHYT O0 CYTOK.

[To mocneacTBusM (HU3MOIOTUUECKOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKA 3JIEKTPUUECKUM
TOK MOKHO NOJPA3ACIUTh HA NOPO2OSbl OUWYMUMbIU, NOPO2OBblli HEOMNYCKAWUL, NOPO206bll
QUOPUNTIAYUOHHBLUL.

[TpuBoauMBIE ajiee BETUYHMHBI OTHOCATCA K MEPEMEHHOMY TOKY ITPOMBIIIJIEHHON 4acTOTBI
(50 I').

[ToporoBelif ONIYTUMBINA TOK, UMEIOIINI Manbie 3HaueHus (ot 0,6 mo 1,5 MA), BBI3BIBaeT
IepBbIE OLYTUMBbIE BO3/IEUCTBHUS, HO HE TPAaBMUPYET.

[ToporoBeiM HeoTIycKaroIMM cuuTaeTcs Tok BenuunHoi 10-15 MA. Ilox ero Bo3aeiicTBueM
MMPAKTUYECKU HCKIIFOYAETCS] BO3MOKHOCTh CaMOCTOSITEIBHOIO OTPHIBA YEJIOBEKA OT TOKOBEMYIIMX
YCTaHOBOK.

CMmepTenbHO onacHbIM cuuTaercs Tok 6osiee 100 MA, KOTOPBIN BBI3BIBAET Mapajlnd OpraHoB
JBIXaHUS ¥ (PUOPMIISAIMIO cepilla U HA3bIBAETCS TOPOTOBBIM (PUOPMILISAIIMOHHBIM.

IIpakTH4Yeckoe 3a1aHue
1o TemMe: Bunbl 3JIeKTpUUecKUX TpaBM. Bo3aelicTBrE 3IIEKTPUUECKOr0 TOKA HA YEI0BEKA

I'pynna

@UO cmyoenma

3anucaTh M 3apUCOBaTh HanGoJ1ee ONMacCHbIe CXeMbI IPOXO0KIEHHUSI JJIEKTPUIECKOT0 TOKA
(max 0,5 6anna)
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OI[pe}le.]'lHTb BHU/J 3JICKTPOTPAaBMbI H 3aIIHCATDH €€ 0CO0EHHOCTH
(max 0,5 6anna)

3anucath KJIACCHPUKALMIO IJIEKTPUYECKOIr0 TOKA B 3aBHCHMOCTH OT MOCJIEACTBHIA
(pu3noI0ruYecKoro Bo31eCTBHS HA OPraHU3M YeJI0BeKa U UX BeJTHYUHY
(max 0,5 6anna)

OnpenejuTs BHI BO3ICHCTBHS JJIEKTPHYECKOr0 TOKAa Ha YeJIOBeKA M 3alUcaTh
MOCJIeACTBHS
(max 0,5 6anna)

.............................................................. IIOPAKAET MBIIIECYHYIO CUCTEMY M KUBBIE
TKaHU, IPUBOJNT K €€ BPEMEHHOM TUC)YHKIIH.

3anoaHuTH TA0/ 1M1y (0COOCHHOCTH IJIEKTPHUYECKUX 07KOT0B)
(max 1 6ann)

Bun snextpuyeckue oxora

ITonsaTne

Oco0eHHOCTH ANEKTPUYECKUX 03KOTOB

YTo BbI3bIBAET JHHAMHYECKOE BO3/1eiiCTBHE JIEKTPHYECKOr0 TOKA
(max 0,5 6anna)

Yemy paBHA BeJMYNHA HANPS)KEHHUST ONIACHASI VIS JKU3HU
(max 0,5 éanna)

3anucaTh 3TanbI YJIeKTPHYECKOro yaapa
(max 0,5 6anna)

Kak nposiBJasiloTCcs MeXaHUYeCKHe MOBPeKIeHMsI
(max 0,5 6anna)
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Kak BJINAIOT I/IH)II/IBI/I):[yaJIBHLIe CBOHCTBA opraHmMa YeJIOBECKA HA UCX0Q nopamennﬂ
AJIEKTPHYECCKHUM TOKOM
(max 0,5 6anna)

ConpoTuBJieHne TeJIa YeJ0BeKa NPU pacyeTax NPUHUMAETCH .....
(max 0,5 6anna)

3anmucare KaK BJIHSIET YacToTa HAa MOpPakK€HUuE ISJICKTPHYECCKHM TOKOM M 4TO
MPOUCXOIUT NPH €€ YBCJINICHUHA U YMCHBIICHUHN
(max 0,5 éanna)

CocraButh pedychbl Ha CJIOBA: JIEKTPOTPABMA; JIeKTPOOPTaNbMuUst; GUOPHILIALUS
(max 2 6anna)

Onenka:
JlaTa npoBepku:
IHoanuck, npenoaasarens:
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IIpakTnueckoe 3ansaTHe Ne 2

Tema: CpencTBa 3aUThI OT MOPAKEHUS DIEKTPUICCKIM TOKOM.

Hean:

- U3YYHUTh METOJIBI ¥ CPEJICTBA 3AIIUTHI OT MOPAKEHUS IEKTPUICCKIM TOKOM;

Xox 3aHATHSA:

- U3YYUTHh OCHOBHBIC HOPMATHBHO-IIPABOBBIE JIOKYMEHTHI;

- U3yYUTh YUCOHYIO JTUTEPATYPY 10 TEME 3aHATHS;

- OCBOHTH aJTOPUTM BBIX0/Ia HA OOBEKT.

OcHoBHBIE CBeleHUSA

CpencTBa 3alIMTHI OT MOPAKEHUsI YJIEKTPUYECKHM TOKOM

JIns1 31U ThI 4esTOBEKa OT MOPaKEHHUS SJICKTPUIECKUM TOKOM B cooTBeTCTBUM ¢ ['OCT

12.1.019-79 npumeHSOT:

—H30JISUI0 TOKOBEIYIIHUX YacTeil, MPOBOJOB MyTeM HAHECEHHS HAa HUX JUAIIEKTPHYECKOTrO
MaTepuaia: TUIACTMAcCC, JIAKOB, KPACOK, dMaJieH T.M. (COCTOSHUE H3O0JIALMU MPOBEPSIOT HE PEXke
OJTHOTO pasza B TOJ B CYXHX IOMEIIEHUSAX Oe3 MOBBIIICHHOW OMAcCHOCTH M JBYX pa3 B roj B
MTOMEILEHUSX C TOBBIILIEHHON OMACHOCTBHIO M 0CO00 ONACHBIX);

—IIBOMHYI0O HW3OJSAIUI0, Korga K pabodell U30ISIMA Ha choydail ee MOBpPEeXIACHUS
MIPEeyCMATPUBAIOT JIOMOJHUTEIBHYIO HM30JLINI0 (HAIPUMEpP, BBITIOIHSIIOT KOpITyca WIH PYYIKH
ANEKTPOMHCTPYMEHTOB M3 TUAJIEKTPUYECKOI0 MaTepualia, MOKPBHIBAIOT H30JIMPOBAHHBIE MPOBOJA
o011eii HETOKOTIPOBOAHOM 000JIOUKH U T.11.);

—HEJOCTYIMHOCTh NPOBOJOB, 4acTeil (BO3AYyLIHBIE JHHHUH 3JIEKTpOIepesadyd Ha omopax,
3JIEKTpUYECKrE Kabemu B 3eMiIe U JIp.);

—OTrpakJIeHHe DJJEKTPOYCTaHOBOK (HampuMmep, KOXyXaMH Ha JIIeKTpOpyOUITIbHUKAX,
3a0opamMu Ha MOJICTAHIIUAX U Jp.).

—OJOKMpPOBOUHBIE  YCTPOMCTBA, ABTOMATHYECKH  OTKIIOYAIONIME  HAMpsSOHKEHHE ¢
AJIEKTPOYCTAHOBOK P CHATHH C HUX 3aIIUTHBIX KOKYXOB, OTPAXKICHHIA,

—Manble HampsbkeHus (He Oonee 42 B), Hampumep, A MUTAHUS SIEKTPUDUIIMPOBAHHBIX
WHCTPYMEHTOB, CBETHJIBHHKOB MECTHOTO OCBEIICHHS B YCIIOBUSX TIOBBIIIICHHOHN 3JIEKTPOOTIACHOCTH;

— M30JIAIHI0 pabouero Mecrta (Tofa, IJIONIaJAKH, HACTUIIA);

—3a3eMJICHHEC WJIM 3aHYJICHHE KOPITYCOB DJICKTPOYCTAHOBOK, KOTOPHIE MOTYT OKa3aThCsl IO
HaMpsKEHUEM TIPU TOBPEXACHUN U30JISIINH;

— BBIPABHUBAHKE JICKTPUUCCKUX ITOTCHIIHAJIOB;

— aBTOMAaTHYECKOE OTKIIFOUEHUE IIEKTPOYCTAHOBOK;

— TPEIyNPEKTAFONIYIO CHTHAITH3AIHNIO (HAIPUMEp, 3BYKOBYIO WJIA CBETOBYIO IIPH TTOSIBJICHUN
HampsDKeHUsST Ha KOPIyCe JJIEKTPOYCTAaHOBKHM), HAAMUCH, IUTaKaThl, 3HAaKW, — CPEICTBa
WHIMBUIYAIBHOH 3aIUTHI U JIP..

1.3awyumnoe 3azemnenue

3awumnoe 3azemnenue - 3TO MPEIHAMEPEHHOE IEKTPUUECKOE COSAMHEHUE ¢ 3eMiieil (Hu
€€ DKBHUBAJICHTOM) METAUTMYECKUX HETOKOBEAYIIUX YacTed, KOTOpPhIE MOTYT OKa3aThCA IO
HaMpsHKEHUEM.

3azemileHHE TpeJHA3HAYeHO JJId YCTPAHEHUS OINAacHOCTU TMOpa)xeHHs pabOoTHUKA
JJEKTPUYECKUM TOKOM B CiIy4ya€ NPHUKOCHOBEHHUS K HETOKOBEAYIIMM METANIMYECKUM 4YacTsIM
AIEKTPOYCTAHOBKH, OKA3aBIIMUMCSI TI0]T HATPSHKEHUEM, 3a CUET CHIKEHHS 10 0€30TacHbBIX 3HAYCHUI
HaIpsHKEHUs, JEHCTBYIOLIETO Ha YeJIOBEKa.

[TpuHuMnuanbHas cxema 3alIMTHOTO 3a3€MJICHHUS, YCTAHOBJICHHOI'O Ha MPOU3BOJCTBEHHOM
o0opynoBaHUY, MPEACTaBIICHA HA PUCYHKE 1.
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Pucynox 1. - [lpuHnunuanbHas cxema 3aliiTHOTO 3a3EMIICHUS:

1 - cucTema 3alUTHOTO 3a3eMJICHHS, 2 - AJIEKTPOYCTAaHOBKA; 3 - 3a3eMIINTENb; I3, |y - cuia
TOKa, MPOTEKAIOIIEr0 COOTBETCTBEHHO Yepe3 3a3eMJIMTENIb M Telo uYelloBeka, Rz, Ru, Rus-
COIPOTHBIIEHUE COOTBETCTBEHHO 3a3eMJIMTEIISI, TEJIa YSIIOBEKA M U30JISAIIUH

[IpuHIMn nefcTBUS 3alIMTHOTO 3a3€MJICHUS 3aKiIIodaeTcs B cienyromeM. [Ipu 3ambikaHuu
(a3bl Ha KOPITYC JEKTPOYCTAHOBKHU 2 YEJIOBEK, IPUKOCHYBILUICS K 3TOMY KOPITYCY, IOMAAaeT MO
(azHoe HalpsKeHHe, OnacHoe 1 KU3HU. [Ipy Hamuumuy 3a3eMIISI0IEero yCTpOHCTBA TE0 YeIoBeKa
U 3a3eMJINTENb 3 OKa3bIBAIOTCS COEIMHEHHBIMH NapajieNIbHO, TIOATOMY MPU KOPOTKOM 3aMbIKaHUU
CHJIa TOKA, NMPOXOSIIEro 4epe3 TeJO 4YesIoBeKa, OyIeT BO CTOJBKO K€ pa3 MEHbIIEC CUIBI TOKA,
YXOJISIIEro Yepe3 CUCTEMY 3aIUTHOIO 3a3eMJIeHHs 1, BO CKOJIBKO pa3 COMPOTUBIICHUE TeJla YETIOBEKA
OO0JIBIIIE COMPOTUBIIEHUS 3AIIUTHOTO 3a3€MIIUTEIIS.

HccnenoBaHusiMM  YCTaHOBJIEHO, UTO O€30MacHOE HAaNpsDKEHHE Ha KOpIyce He JOJDKHO
npesbitiath 40 B. [lpu cune Toka KOpoTkoro 3ambikaHusi, paBHOM 10 A (IpakTHUecKH OHA He
MIPEBBIIIACT HECKOJIBKO aMIiep), M HamnpshkeHHu B ceTd 10 1 kB HeoOxomumoe compoTuBIIEHHE
3a3eMIIMTENS TOJKHO OBITh Topsiaka 4 Om. PacueTHoe conpoTrBiIeHUE Tea YeloBeKa IPUHUMAETCS
paBHBIM 1 KOM.

3aluTHOE 3a3€MIIEHHE YCTPaUBAIOT B TPEX(a3HbIX TPEXIPOBOAHBIX CETAX C U30JIMPOBAHHON
HelfTpanpio HanpsbkeHueM 10 1 kB u B ceTsx HampspkeHuem cBbiie 1 kB ¢ m00BIM pexuMoM
HENTpamu. 3a3eMJICHUIO MOAJIEKAT JEKTPOYCTAHOBKH HANPSKEHUEM NIEPEMEHHOr0 TOKa CBBIIE 42
B, pacnonokeHHble B NOMENIEHHUSX C TOBBIIIEHHON OMacHOCTbIO U 0CO0O OMACHBIX, a TaKKe
HapyXHbIE 3JIEKTPOYCTAHOBKH.

3alUTHOE 3a3€MIIEHHUE YCTAaHABIMBAETCS Ha CIIEIYIOIINE AIEMEHTHI 3JIEKTPOYCTaHOBOK:

KopIryca ANIEKTPOIBUTATENEH, CBapOYHbIE TpaHc(hOpMaTopHI, MIEPEHOCHOE
3JIEKTPOOOOPYIOBAHNE, KAapKachl pPacCHpeleTUTENbHBIX IIMTOB, IIMTOB YIPABIEHUS, LIUTKOB M
mKadoB, METAIMYECKHE KOHCTPYKIIMHM PacCHpeleIUTeNbHbIX YCTPOMCTB, METaNIMYECKUEe pambl
aBTOMOOWMIIEH, METAIITMUECKUEe 000I04KH Kabenel U MpOBOIOB, CTaJIbHBIC TPYOBI JIEKTPOIPOBOIKU
U T.J.

3a3eMIIMTEISIME MOTYT OBITh HaXOSIIMECS B 3eMJIe METAJUTMUECKUE CTEP)KHU WM TPYOBI,
MOJIOCHl MJIM IPOBOJIOKA, IUIMTHI, IUIACTHHBI WM JIUCTHI, (DYyHIAMEHTHBIE 3a3€MJIMTEIN B BHJE
CTaJIbHOM apMaTyphl xene300eToHa.

2. 3anynenue

3anynenue - 3TO TpPEBpAlICHUE 3aMBIKAaHUS Ha KOPIYC 3JEKTPOYCTAHOBKM B OJHO(A3HOE
KOPOTKO€ 3aMbIKaHHE, B pe3yjbTaTe 4ero cpadaThIBaeT TOKOBas 3alllUTa, KOTOpas OTKIIOYAET
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MOBPEXKIACHHBINA ydacTOK Lenu. IIpu 3aHyneHMM NPOMCXOAUT NPEJHAMEPEHHOE 3JIEKTPUUYECKOE
COEJIMHEHHUE HYJIEBOIO (3allMTHOI0) MPOBOAA C METAJUIMYECKMMH HETOKOBEAYIIMMH YaCTSIMU
ANEKTPOYCTAHOBOK, KOTOPhIE MOTYT OKa3aThCsl M10J] HAIIPSKEHUEM.

3aHyJleHHe, KaK M 3allUTHOE 3a3€MJICHHE, 3allMINaeT 4YeJOBEKa OT IOPaKEeHUs
NEKTPUYECKUM TOKOM IIpH TOSBICHUM Ha KOPIIYCE IEKTPOOOOPYIOBAHUS ONIACHOTO HANPSIKEHUS
n3-3a npo0ost n3ossAuy. IpuHnunuanbHas cxema 3alUTHOTO 3aHYJIEHHs [IPECTABICHA HAa PUCYHKE
2.

Ug

AR
Y / -
u—

|
Rol/ls/ Ru
6

/
A A A7 77
]

~ - -
~— 1 -

—
N - ——

Pucynok 2.- [IpuHuunuanbHas cxema 3aluTHOTO 3aHYJICHHUS:

1 - da3HbIi TIPOBOT; 2 - TOKOBAs 3aIIUTa; 3 - TOBTOPHOE 3a3eMIICHHE; 4 -DJIEKTPOYCTAHOBKA;
5 - 3azemisiOIIee YCTPOMCTBO; 6 - HYNIEBOW (3alIMTHBIN) TPOBOA; Ix- cHia TOKa KOPOTKOTO
3aMbIKaHus; Iy, |3 - CHTa TOKa, MPOTEKAOIIET0 COOTBETCTBEHHO Yepe3 HYJIEBOM (3aIUTHBIN) TIPOBOJ]
u 3azemuntenb, Ro, Rn- compoTuBieHne COOTBETCTBEHHO OCHOBHOTO U TOBTOPHOTO
3azemuieHnii;Uy - hazHoe HanpsiKeHHe

[TpuHuMn faeWcTBUS 3alIUTHl 3aHYJIEHHEM OCHOBaH Ha TOM, YTO NP TNOSBIECHUU Ha
METAJUIMYECKUX YacTAX AJIEKTPOYCTAHOBKH 4 OMACHOTO HANpsOKEHUs B pe3ysbTaTe 3aMbIKaHUS Ha
KOPITyC, BO3HUKAET KOPOTKOE 3aMbIKaHUe MEKAY (pa3HbIM 1 1 HylleBbIM (3alIUTHBIM) 6 IPOBOIAMH,
KOTOpOE€ XapakTepu3yeTcss OOJbIION CHUJIOH TOKa, YTO BBI3BIBAET CpabaThIBaHHE TOKOBOMN
3alIUTHl 2(CrOpaHne TPeIOXPaHUTEINS, IS KOTOPOTO 3Ta CHJIa TOKA SIBISIETCS MAaKCHMAaJIbHON) W
aBTOMAaTHYECKOE OTKJIIOUEHHE JIEKTPOYCTAHOBKH 4 OT 3JIeKTpUUecKoil cetu. B aBapuiiHbIil iepuos
(. e. B IepuoOx BPEMEHH OT KOPOTKOIO 3aMBIKAHHS [0 OTKJIIOUEHHUS HIIEKTPOYCTAHOBKH)
0€30IacHOCTh  OT IOPAKEHUS TOKOM 00ecreunmBaeTcs  3a3eMIISIONIMM  YCTPOHCTBOM S ¢
conpoTuBieHHEM Ro, KOTOpoe AEHCTBYET KaK 3alllUTHOE.

TokoBOI 3alTUTON 2 MOTYT CIYXHUTh IJIaBKHE MPEIOXPAHUTENN, aBTOMAThl U YCTPOHCTBA
3alIUTHOTO OTKJIIOYEHUS, MAaTHUTHBIE ITyCKATENN, CpadaThIBAIOIINE 32 OUE€Hb KOPOTKHI IIPOMEXKYTOK
BPEMEHH (JI0JIA CEKYH/IBI).

[ToBTOpHOE 3a3eMileHHE 3 HYJIEBOTO MPOBOJAA 3ALIUINACT YEIOBEKA OT MOPAKEHUS TOKOM B
cilyyae 3aMbIKaHMs ()a3bl Ha KOPIYC M OJHOBPEMEHHOIO OOpbIBa HYJEBOro MpoBoza. Takoe
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3a3eMJICHUE YCTpPauBalOT yepe3 Kaxabie 250 M, a Takke Ha KOHUAX JIMHUWA U OTBETBIICHUM JUTMHOU
6omnee 200 m. ConpotuBiieHne R, Kax10ro u3 MoBTOPHBIX 3a3eMJICHUI cocTaBiisieT He 6osiee 10 Om.

3amuTy 3aHyJIEHUEM MPUMEHSIOT B TPEeX(a3HBIX YETHIPEXIPOBOIHBIX CETAX C 3a3eMJICHHON
HEeUTpasibto HanpsbkeHueM 110 1 kB.

bricTponeiicTByromias 3almTa (Y30 — yCTpOMCTBa 3aIUTHOTO
OTKJIIOUEHUs1), oOecrneuynBarollas aBTOMaTHYECKOE OTKIIIOUEHHUE AieKTpoycTaHoBkH (uepe3 0,05 -
0,2 ¢) mpy BO3HUKHOBCHHHM B HEW OMACHOCTH TMOPAXKEHHUS YEIIOBEKA JIICKTPUYCCKUM TOKOM,
Ha3bIBACTCS 3auiumuovlm omkiaoyenuem. llpu 3ampikaHuu  (Qa3pl Ha KOPIYC, CHIDKEHUU
COMPOTHUBIICHUS M3OJISIIIUM CETH HIDKE OIPEACNICHHOro TMpejena, NpH  HEmoCPeICTBEHHOM
MIPUKOCHOBEHHUH YEJIOBEKA K TOKOBEAYIIMM YacTSAM AJIEKTPOYCTAHOBKH U B JIPYTUX OINACHBIX JUIS
YeNIOBEKa CIydasx MPOUCXOIUT U3MEHEHHUE KAaKUX - JIN0O JIEKTPUYECKUX BEIUYMH, KOTOPBIC Nal0T
CUTHAJ JIJIs cpabaThIBaHUs 3aIIUTHOTO OTKJIFOUEHUSI.

DJIeKTPO0Ee30MaCHOCTb - CUCTEMa OpPraHM3alMOHHBIX W TEXHUYECKUX MEpPONPUATHH U
CpeICTB, 00ECIIeUNBAIOIINX 3AIUTY JIOEH OT BPEAHOTO U ONACHOTO BO3AEHCTBHUS AIIEKTPUUECKOTO
TOKA, 3JEKTPUYECKOM IYrH, 3JIEKTPOMArHUTHOro mojs u cratuuyeckoro snekrpuuectsa (I'OCT
12.1.009-82. CCBT. Dnekrpobe3omnacHOCTh. TepMUHBI 1 ONIPEACTICHHS).

DJIEKTPOYCTAHOBKA - COBOKYIHOCTh amlapaToB, MAallWH, IPUCHOCOONEHUH, JIMHUN U
BCIIOMOTATENILHOTO 000py/IOBaHUs (BMECTE€ C COOPY)KCHUSMH M TIOMEIIEHUSIMH, B KOTOPBIX OHHU
YCTaHOBJICHBI ), IPEIHA3HAUYEHHAs JJIs IPOU3BO/ICTBA, Ipeodpa3oBaHus, TpaHCc(hopMalMHY, IIepelayl,
pacripenieieHust IEKTPUIECKO SHEPTHH U TIPeoO0pa3oBaHus €€ B IPyToil BU] SJHEPTUH.

@dakTopaMu OHNAcCHOTO W BPEAHOTO BO3JECHCTBUS Ha YEJNIOBEKa, CBA3AHHBIMU C
WCTIOJIb30BAHUEM AJIEKTPHUECKON YHEPTUH, SIBIISIOTCS:

IPOTEKaHUE SJIEKTPUYECKOT0 TOKA Yepe3 OpraHu3M YeJIOBEKa;

BO3JICHCTBUE JICKTPUUECKON YT H;

BO3/I€HCTBUE OMOJIOTMUYECKH aKTUBHOTO JIEKTPHUECKOTO MOJIS;

BO3/ICHICTBHE OMOJOTHYECKH aKTUBHOTO MAarHUTHOTO TIOJIS;

BO3/IEHCTBHUE MEKTPOCTATUYECKOTO TOJIS;

BO3/ICIICTBHE 3JIEKTPOMAarHuTHOTO u3inydenus (OMN).

CpenctBa U cmoco0bl 3aIIMTHI 4YeJIOBEKA OT MOPAaKeHUs] JJIeKTPUYECKHM TOKOM
CBOJATCH K CJIeIYIOLIEeMY:

YMEHBILIEHUIO pabovero HalpsHKEHUs AIEKTPOYCTaHOBOK;

BBIPAaBHUBAHUIO TOTEHIIMAJIOB (3a3eMIIEHUE, 3aHYJICHHE);

ANEKTPUYECKOMY Pa3/IEICHUIO LIETIEW BBICOKUX U HU3KUX HANPSKCHUM;

YBEJIMYEHHUIO COMPOTHUBIICHUS H3O0JSLUM TOKOBEAyIIMX dYacTeil (pabouel, yCUIEHHOM,
JIOTIOJTHUTENBHOMN, IBOWHOM U T. I1.);

IPUMEHEHHIO YCTPOMCTB 3aIlMTHOTO OTKIIIOUEHUS M CPEACTB KOJUIEKTMBHOW 3allUThI
(orpaguTenbHbIX, OJJOKUPOBOYHBIX, CUTHAIU3UPYIOLIUX YCTPOMCTB, 3HAKOB 0€30MaCHOCTH M T. 11.), a
TaK)KE€ U30JINPYIOLIUX CPECTB 3ALUTHI.

CTpyKTypa KJIacCOB HANPSIZKEHUsI

VapTpaBeicokuil kinacc HanpspkeHus — oT 1000 kB.

CaepxBbicokHi kinacc HanpsbkeHust — oT 330 kB go 750 kB;

Beicoknii knace HanpskeHus — ot 110 kB no 220 kB;

Cpennuii kiacce HanpsikeHust — ot 1 kB o 35 kB;

Hwusmumii knace Hanpsbkenust — 10 1 kB

Knaccudukanus u TepedeHb CpPEACTB 3allUTHl s PabOTHl B JIIEKTPOYCTAHOBKAX,
TpeOOBaHUSI K WX HUCIBITAHUSAM, COJCPKAaHUIO M NMPUMEHEHHUIO YCTaHOBJICHB «MHCTpyKIMen 1o
MPUMEHEHUIO M HUCIBITAHUIO CPEACTB 3alUThl, HCIOJB3YEMBIX B 3JIEKTPOYCTAHOBKAX),
yTBEepKICHHOMN mpukazom Munsnepro Poccuu ot 30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

Knaccudukanus 371eKTPpO3alIUTHBIX CPEACTB
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[Ipu pabGore B 3JEKTPOYCTAaHOBKAX YEJOBEK IOJBEPraeTcs OMACHOCTH IOPAXKECHUs
aNeKTpudeckuM TokoM. [l oOecrieueHust 0€30MacHOCTU padOThI, IOMUMO 3AIIUTHBIX MEp, TaKUX
KaK, 3a3eMJICHHE, aBTOMATHYECKOE OTKIIOYCHHE NUTAHWS, ypaBHUBAaHWE W BbIPAaBHUBAHUE
MOTEHIIUAJIOB U JIP., TAK)KE IPUMEHSIOT CIEIHANIbHbBIC AIEKTPOTEXHUYECKUE U3/IENHsl, Ha3bIBacMble
ANEKTPO3AITUTHBIMHU CPEACTBAMH.

B oTiinume OT 3aUUTHBIX Mep, KOTOPbIE SBISIOTCSA YacThbiO 3JIEKTPOYCTAHOBKH, 3alIUTHHIE
cpeacTBa paOOTHUK MPUHOCHUT Ha pabouee MECTO M UCIIONIb3YET TOJIBKO BO BPEMsI BHIITOTHEHUS paboT.

dnexkmpo3awjumusie cpedcmea TMPeIHAZHAYCHBI JUIS 3alUTHI JIIOAEH TPU OOCITYKHUBAHHH
AJIEKTPOYCTAaHOBOK. WX moapa3iensoT Ha U30aupyrone (OCHOBHBIE U JIOMOJHUTEIBHEIE),
OrpakJIaroIINe U BCIOMOTaTeNbHBIE.

CrnenuajibHble CpPeICTBA 3aAIUTHI

Haubonb1iee pacripocTpaneHue Cpeid TEXHUYECKUX MEp 3alllUThHI YesioBeka B cetsx 10 1000B
MOJTYYHJIIH:

3allMTHOE 3a3eMiIeHre (00ecTIeunBaeT 3alIUTy 3JEKTPOYCTAHOBKH U 000PYAOBAHHUS, a TAKXKE
3alUTy JIOACH OT BO3JACHCTBHUS OMACHBIX HAMPSKEHUH U TOKOB, MOTYIIUX BO3HUKHYTH IpPHU
TTOJIOMKAX, HETPABHIIbHON SKCIUTyaTaInn TeXHUKH (T.e. B ABAPMITHOM pesxnme) u ipu paspsizax
MoJIHUH. Takke 3allMTHOE 3a3eMJICHME HMCIOJb3yeTCs i 3alllUThl amnmapaTypel OT MOMEX Ipu
KOMMYTallUAX B MUTAOLIEH CETH M MHTEPPEHCHBIX LEMNAX, a TAaKXKe OT AEKTPOMArHUTHBIX MOMeEX,
HaBEJIEHHBIX OT pabOTAaIOLIETO PsIIOM 000PYIOBaHMS);

3aHyleHue (IpeHaMEepPEeHHOEe IIEKTPUUYECKOE COEAMHEHHE OTKPBITHIX MPOBOJSAIIMX YacTel
NIEKTPOYCTAaHOBOK, HE HAaXOAAIMXCS B HOPMAJIbHOM COCTOSIHUM IO/ HANpPsDKEHUEM, C
[IyX03a3eMJIEHHON HEHTpabHON TOYKOW TeHepaTopa Wiu TpaHcopmaTopa, B ceTsax TpExdasHoro
TOKa; C TJIyX03a3eMJIEHHBIM BBIBOJIOM MCTOYHHMKA OJHO(DA3HOTO TOKA; € 3a3eMJIEHHON TOYKOU
HCTOYHUKA B CETSIX MMOCTOSHHOTO TOKA, BHIIOJIHIEMOE B LIEJISAX 3JIEKTPOOE30MacHOCTH);

3alIUTHOE OTKIIIOYeHHE (00ecreuynmBaeT aBTOMATHUECKOE OTKIIOYEHHE 3JIEKTPOYCTaHOBKHU
(aepes 0,05 - 0,2 ¢) npu BOSHUKHOBEHUH B HEH OMACHOCTH MOPAXKEHUS YEJIOBEKA DJICKTPHUCCKUM
TOKOM).

CpenctBa HHAUBUAYAIbHON 3alUTHI, UCTIONb3yEMbIE B 3JIEKTPOYCTaHOBKAX

DJIEKTPO3alIUTHbIE CpeAcTBa — (TPEAMEThI), KOTOPBIE CIY)KAT IJIsl 3alIUTHI JIIOJACH OT
MOpPaXXEHUs AJIEKTPUUYECKUM TOKOM, BO3JEHCTBHS AJIEKTPUUYECKOW IYTU WM 3JIEKTPOMArHUTHOTO
MOJIS IPH paboTax B 3JEKTPOYCTaHOBKAX.

CpenctBa 3amMThl, HUCHOJB3YEMbIe B JJIEKTPOYCTAaHOBKAX, IO CBOEMY Ha3HAYCHHIO
MO/IPA3AEIIAIOTCS Ha JBE KATETOPUU: OCHOBHBIE U 1O0NOJIHUTEIbHbIE.
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OcHosHble d1eKkmpo3auumusle cpedcmed — 3TO CPEICTBA 3aIMUTHI, H3OJSALMS KOTOPBIX
JUINTEJIBHO BBbIIEPKUBAeT pabouee HANpPsIKEHUE DJICKTPOYCTAHOBOK M KOTOpPBIE IO3BOJISIOT
IIPUKACATHCS K TOKOBEIYIIUM YacTsAM, HAXOAALIUMCS 0] HAPSKEHUEM.

JononnumenvHule s1ekmposawumuslie cpeocmsea — 3TO CPEACTBA 3aAIIUTHI, JTOMOIHSIOLINE
OCHOBHBIE CpEJICTBA, a TaKXKe CIyXKallhe JUIs 3alIMThl OT HANpPSDKEHUS HIPUKOCHOBEHUS U
HaINpPsDKEHUS 111ara, KOTOpble caMH 10 ce0e He MOTYT MpY JaHHOM Halps>KeHUU 00ECeunTh 3alluTy
OT IIOPaXKEHUS TOKOM, a IPUMEHSIFOTCSI COBMECTHO C OCHOBHBIMU 3JIEKTPO3ALUTHBIMU CPEICTBAMH.

Bce snexTpo3amuTHbIE cpencTBa IMepes JKCIUTyaTallMeld MPOXOAST MNPUEMO-CIATOYHBIE
WCIIBITAaHUSL U TEepUOANYecKH (uepe3 6...36 MecsleB) MOABEPraloTCs KOHTPOJBHBIM OCMOTpPaM U
AKCILTYaTal[MOHHBIM 3JIEKTPUUECKUM UCIBITAHUSM MOBBIIIEHHBIM HAIPSKEHUEM.

K 0CHOBHBIM 3JIEKTPO3alIUTHBIM ~ CPEACTBaM Ui pabOTbl B BJIEKTPOYCTAHOBKAX
HanpspbkeHueM Beiiie 1000B otHocsATcs:

M30JIUPYIOIME IITaHTH, W30JUPYIOIIME M DJIEKTPOU3IMEPUTENIbHBIE KIICIHIM, YKa3aTelu
HaMpPsDKEHUs, yKa3aTelld HanpsbKeHUs 171 (Da3upOBKU;

M30JIUPYIONINE YCTPOMCTBAa M MpucrocobaeHuit nist padot Ha BJI ¢ HemocpeacTBeHHBIM
MIPUKOCHOBEHUEM AJIEKTPOMOHTEPA K TOKOBEAYIIUM YaCTSAM (M30JIUPYIONINE JIECTHUIIBI, TUIOIIAIKHU,
W30JIMPYIOIINE TATH, KAHATBI, KOP3UHBI TEIECKOMMMYECKUX BBIIIEK, KAOMHBI st pabOThI y MPOBO/IA U
ap.)

W3onupyromuye YacTd OCHOBHBIX CPEACTB 3alIUThl JIOJDKHBI OBITh BBIIIOJIHEHBI U3
ANEKTPOU3ONIALIMOHHBIX MATEPUAJIOB C YCTOWYMBBIMH JUAIIEKTPUUYECKUMHU CBoMcTBaMu (13 Gapdopa,
OyMa)kHO-0aKeITUTOBBIX TPYO, 500HNTA, TETUHAKCA, IPEBECHOCIOUCTHIX TUIACTUKOB, IMJIACTUYECKUX U
CTEKJIOATIOKCHIHBIX MAaTEPUasoB U T. [I.).

Marepwuaisl, moryomaronme Biary (0yMaxHo-0akeIuToBbIe TPYObI, 1EPEBO U JIP.), JOJDKHBI
OBITH MOKPBITHI BIArOCTOMKUM JIAKOM M MMETh INIAJIKYI0 TOBEPXHOCTh 0€3 TPEIUH, PACCIOCHUNH U
LaparnuH.

K 10onoJiHUTeIbHBIM 3JIEKTPO3AUIUTHBIM CPEJCTBAM, PUMEHSIEMBIM B AJIEKTPOYCTAHOBKAX
HanpspkeHueM Beie 1000B, otHocsTC:

JUDJIEKTPUUECKHE NTEPUATKH;

TUDJICKTPUIECKUE OOTHI;

JUDJIEKTPUYECKHUE KOBPBI;

WHWBHUYaJIbHbIE SKPAaHUPYIOLINE KOMITJIEKTHI;

M30JUPYIOLIKE MTOACTABKU U HAKITA/IKU;

JTURJIEKTPUYECKHE KOJITaKy;

NIEPEHOCHBIE 3a3EMJICHUS;

orpaJuTeibHbIE YCTPONHCTBA;

IUIaKaThl U 3HAKU 0€30MacHOCTH.

K 0CHOBHBIM 3JIEKTPO3alIUTHBIM ~ CPEJCTBaM, IMPUMEHSEMBIM B  3JIEKTPOYCTaHOBKaxX
HanpspkeHueM 10 1000B, otHocsTCs:

U30JIMPYIOIIKE IITAHTH;

M30JIUPYIOIIUE U 3JIEKTPOU3MEPUTENBHBIE KIIEIIH;

yKa3aTeiau HalpsHKeHUs,

JUDJIEKTPUYECKHE [TEPUATKH;

CJIECAPHO-MOHTAYKHBIM HHCTPYMEHT C U30JIUPYIOIIUMHU PYKOSTKAMHU.

K 101noTHUTEeIbHBIM 3JIEKTPO3ALIUTHBIM CPENCTBAM B 3JIEKTPOYCTAaHOBKAX HAIPSHKEHHUEM
10 1000B oTHOCATCS:

JIUDJIEKTPUYECKHE TaJIOIIH;

TURIIEKTPUYECKHIE KOBPBI;

IIEPEHOCHBIE 3a3EMJICHUS;

M30JIMPYIOIIKE TOJICTABKY U HAKJIAIKH;

OrpaauTebHbIE YCTPONCTBA;

TTaKaThl ¥ 3HAKU O€30MaCHOCTH.

23



3ajaHue: U3y4yUTh OCHOBHBIE METOJBI M CpelicTBa obecredeHus: Oe30MacHOCTH IpH
AKCIUTyaTalliy 3JIEKTPOYCTAaHOBOK, 3HATh OCHOBHBIE CPEACTBA M CIOCOOBI 3aIIMTHI YEJIOBEKa OT
MOPAXKEHUS DJIEKTPUUECKUM TOKOM.

Xoxa padoTsbl

1.3yunth TeopeTndecKuil MaTepuall.

2.M3yunTh ciocOOBI 3aIIUTHI OT JIEKTPUUECKOI0 TOKA (3a3eMIICHHE, 3aHyJIeHHE). 3apUCOBaTh
CXEMBI.

3.0mnucaTh 3JIeKTPO3alluTHBIE CPEICTBA.

4.3anmcaTh OCHOBHBIE (PAKTOPHI OMACHOTO U BPEJHOTO BO3ACHCTBUS HA YEIOBEKA, CBA3aHHBIC
C MCTIOJIb30BAaHUEM 3JIEKTPUUECKOI SHEPTUH.

5. 3anmonHATH TAOIUILY:

OCHOBHBIE AJICKTPO3ALIUTHBIE  CPEJICTBA JlonomHUTENbHBIE AJIEKTPO3ALIUTHBIC
s paboTel B DJIEKTPOYCTAaHOBKAaX | CPEICTBA, IPUMEHSEMBIE B 3JIEKTPOYCTAHOBKAX
HanpsbkenueM Boire 1000 B HanpsbkenueM Boie 1000 B

6.01BETHTH HA KOHTPOJIBHBIC BOIIPOCHI

[Tpunoxenus
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DACKTPOIRDIUTIHIE CPSACTBA

PABOTATb HE BIE3AV
30ECH YBbET!

Kpurepuu ouenku

OueHka 5 — «OTIMYHOY» BBICTABIISCTCS, €CJIM OOYUYAIONIUICS BBITIOJHWI BCE 3a/IaHUS,
MMeeT ITyOOKHe 3HaHUS y4eOHOro MaTepuaa Mo TeMe MPaKTUYECKOro 3aHsATHS, CMOT OTBETUTD
Ha BCE€ KOHTPOJIbHBIC U JOTIOJHUTEIHHBIE BOIIPOCHI.

Ouenka 4 — «XOpoII0» BBICTABISAETCS, €CU OOYYAIOUIUIICS BBIOJHUT BCE 3a/IaHUS,
MOKa3aj 3HAaHWE YYeOHOro MaTepuana, CMOT OTBETUTh IIOYTH IIOJHO Ha BCE 3a/JIaHHBIC
KOHTPOJIbHBIE U JONOJTHUTENIbHBIE BOITPOCHI.

OueHka 3 — «yIOBICTBOPUTEIIBHO» BBICTABIISACTCS, €CITU O0YJAFOIINNCS BBITOJHUAT BCE
3a/1aHMs], B 1I€JIOM OCBOMJI Marepual MPaKkTUYECKOrO 3aHSATHS, OTBETHJI Ha BCE KOHTPOJIbHbIE
BOIIPOCHI C 3aMEUAHUSIMHU.

OueHka 2 — «HeyI0BIETBOPUTEIHLHOY BHICTABIISIETCS, €CTTH 00YyJarOIIUNACS HE BHITTOTHUIT
BCE 3a/IaHMs, UMEET CYIIECTBEHHBIE MPOOENBl B 3HAHHMSIX OCHOBHOTO Y4YEOHOro marepuana
MPAKTUYECKOTO 3aHATHUS, TOJHOCTBIO HE PACKPBLI COJIEP>KaHUE BOIPOCOB, HE CMOT OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI.

KoHnTpoJsbHbIe BONpoOCHI:
1. TaiiTe onpeneneHue 3MeKTpoOe30nacHOCTh?
2. [lepeuncnure cpencTBa U crnocoObl 3alIUThHl YEJIOBEKa OT MOPAKEHUS IEKTPUUECKUM
TOKOM.
3.Ha3znauenue 31eKTpO3alUTHBIX CPEACTB.
4.YTo Ha3bIBaETCS 3a3eMIICHUEM?
5.UT0 Ha3bIBaeTCS 3aHyICHUEM?
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IIpakTnueckoe 3ansaTne Ne 3
Moarema 3.1: [IpumeHeHnne cpecTB MHIAUBHAYAJIbHON 3aIIUTHI HA IPOU3BOICTBE

Heab:

- JaTh CTYAEHTAM IIPEACTaBIEHUE O POJM CPEACTB MHAMBHIyainbHOW 3amutel (CU3) B
CHCTEME 03/JOPOBUTEIIbHBIX MEPOIIPUSTUH;

- U3YYMUThb CpPEICTBA WHJMBMJYaJbHOM 3alUTBl OPraHOB JIbIXaHHUS, NPUMEHSEMBbIE Ha
IIPOU3BO/ICTBE

Xox paboTsl:

- U3y4UTh OCHOBHbIE HOPMATHUBHO-IIPABOBbIE JOKYMEHTHI;

- U3YYUTh YUEOHYIO JINTEPATypy MO TEME 3aHATHS,

- U3y4UTh HA3HA4Y€HUE, BUJABI U O0JIACTb NMPUMEHEHMs CPEACTB MHIMBUAYAJIbHOW 3aIUTHI
OpraHoOB JbIXaHUs, IPUMEHSIEMbIE HAa IPOU3BOJICTBE.

OcHoBHbBIE CBeIeHUS

CpeacTBa MHAMBUAYAJIbHOM 3a1UTHI.

Cpeocmea 3awumovl 0peano8 ObIXAHUs

CoBpeMeHHBIN YpOBEHb MPOU3BOJCTBA HE BCErJa MO3BOJSET 0OeCIeynuBaTh pPabOTAIOIIUM
Oe3oMmacHbIC YCI0BHS Tpyaa. MHOTHE BUJIBI pa0OT CBSI3aHBI C OMTACHOCTHIO TPABMUPOBAHUS pad0YETo,
3arpsA3HEHUS €r0 Tella U OJICK/bI, C BOBMOXXHOCTBIO BJIBIXaHHS TIBLIH, a3pO030JIeH, BPEIHBIX MapOB,
ra3oB, OTPABIIIOIINX BEIIECTB, MH(OUIIMPOBAHUS MTATOTEHHBIMA MHUKPOOPTaHH3MaMH, arpPeCCUBHOTO
JEHCTBUS KUCIOT U 1ienoydeit u T.1. [losromy ams mpenoTBpaliieHusi 1 yMEHbIIEHUS BO3ICHCTBHS Ha
paboTaronMxX BpPEAHBIX M OIACHBIX IPOU3BOJCTBEHHBIX (AKTOPOB MPUXOAHUTCS HCIIOIB30BATH
pa3uyHbIe CPEACTBA 3ALUTHI.

Takum o00pa3om, NpU TPOBEACHUH TOBCEIHEBHBIX PA0OT WHAMBUAYATBHYIO 3allUTY
HCIONIB3YIOT KakK JOMOJHUTEIHHOE BCIOMOTAaTeNbHOE CPEICTBO B OOIIEM KOMILUIEKCE CPENCTB
3aIUTHL.

[Ipu aBapwifHBIX, PEMOHTHBIX U JPYIHUX OMH30JMYECKH TMPOBOAUMBIX paboTax
WHJIMBUIYAIBHYIO 3aIIUTY TIEPCOHANA CIIEYEeT pacCMaTPUBATh B OOJBIITMHCTBE CIIy4aeB KaK OHO U3
OCHOBHBIX MEPOMPUSITUN B CUCTEME OpraHu3alluu 0€30MacHOCTH MPOBEIEHHS padoT.

CpencrtBa HHAMBUAYaIbHOM  3alllUThl, MNpPEJAHA3HAYCHBI JUI  3Al[UTBI  OJJHOTO
paboTaroriero.

Kanaccnpukanmusa cpeactB HHAMBHAYAIbHOH 3amuThl. CpeacTBA HMHAWBHYaJbHOU

3aIUTHI MOAPA3CIAIOTCS Ha CIECAYIOIINE KIacChl U BUABL:
* U30JIMPYIOIINE KOCTIOMBI (THEBMOKOCTIOMBI, TUAPOU30IUPYIOLIHE KOCTIOMBI, CKa(aHph);
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* CpEICTBa 3alllUThl OPraHOB JbIXaHUS (MPOTHUBOTA3bl, PECHUPATOPBI, CAMOCIACATENH,
ITHEBMOIILJIEMbI, THEBMOMACKH, THEBMOKYPTKH);

* OICKIA CHelualbHas 3alluTHAs (KOMOWHE30HBI, MOJYKOMOWHE30HBI, KYpTKH, OPIOKH,
KOCTIOMBI, TaJIbTO, IOJYNaIbTO, (APTyKH, KWJICTBI, TYIYIbI, TMOJYITyOKH, HAKHIKH, ILJIAIIH,
MOJTYTUIAIIH, XaJIaThl, PYOAIlKH, IOPTHI, TUIAThS, capadaHbl, 0J1y3bl, OOKH, HATUICYHUKH );

* CpeCTBa 3alIUThI pYK (PYKaBHIIbI, IEPUYATKH, MTOTYIIEPUATKH, HATAIBYHUKH, HAaJIaJOHHUKH,
HAMyJTbCHUKY, HAPYKABHUKH, HATOKOTHHUKH);

* CpeiCTBa 3allUThl HOT (Camord, Ccamnord ¢ YyIJIUHEHHBIM TOJICHHILEM, Carord C
YKOPOYEHHBIM T'OJICHUIIIEM, TIOJyCaroru, OOTUHKH, MOTYOOTUHKH, TYIH, OaXuibl, Tajlolid, OOTHI,
TaIoO4YKH, YHTBI, 9YBSIKH, IITUTKHA, OOT(POPTHI, HAKOJICHHUKH, IIOPTSIHKH );

* CpeJCTBA 3aIUTHI I1a3 U JUlA (OYKH 3aIIUTHBIC, IIUTKU JUIIEBLIC);

* CpeICTBa 3AIUTHI TOJOBBI (KACKU 3aIIUTHBIC, MIJIEMBI, MOILIEMHHUKH, IIIAIKH, OCpEeTHI,
IIUISATIBI, KOJITIAKW, KOCBIHKH, HAKOMAapHUKH);

* CpeJICTBa 3alIUThI OPraHOB ClTyXa (MIPOTUBOIIYMHBIE IJIEMbI, TPOTUBOIIYMHBIE BKJIA/IBIIIIH,
MIPOTHUBOIIYMHBIC HAYITHUKH);

* CpelcTBa 3alllUThl OT MAaJeHUS C BBICOTHI U JApPYrue MPeIOXpaHUTENbHbIE CpPEICTBa
(IpeoXpaHUuTEeNbHBIC TOSCA, IUAICKTPUYCCKUE KOBPHUKH, PYJYHBIC 3aXBaThl U MAHHITYJISTOPEI,
TPOCHI, JIOBUTEIIH U IP.);

* 3AIIUTHBIC JEPMATOJIOTUUECKHUE CPECTBA (MOIOIIME TACThI, KPEMBI, Ma3H);

* KOMIUJICKCHBIE CpEACTBAa 3alllUThl, T.e. EIUHBbIE KOHCTPYKTUBHBIE YCTPOMHCTBA,
o0ecrieunBarOIINe 3aIIUTY JIBYX M 0OJIee OPraHOB: AbIXaHUS, 3pEHUS, CITyXa, a TAKXKE JIUIA U TOJIOBBI.

CpeacrBa mHAnBUAYa/IbHOMU
3auntel paboTHUKa

3awunTa opraHos

3aumTa ronossl . 3peHus
OT nagaowmnx npegMeTos 3 OT MENIKHX HacTHy, [AbiMa,
M BBICTYNaOWHMX geranein m Hanyvenus
3awmnrta
OpraHos cnyxa
OT rpOMKHX 3ByKOB

Cneyoagexnaa
OT BOAbI, BLICOKHX
M HH3KHX TeMneparyp

3awura opraHos
AbIXanus

OT Bpe[MbiX rases, napos,
neinu

CeerooTpaxarenm
Ang paboTsl B yCnoBHUAX
HUIKOA OCBEUIEHHOCTH

MegunymHckune
cpeacrea

ANR ONUCTKH

3awurta pyK

OT 3arpRSHENHH, TPaBM

3awura ot nageHns
v - — q. C BbICOTHI
u u CTPaXOBOYHME NPHBAIN

M yAepxuBaowme nosca

OT 3arpasHennit

0O6ysb
OT BLICOKHX M HUIKHX
TeMneparyp, rpasH U 4Ap

B coomeemcmeuu co cmamueii 17 @edepanvhozo 3akona «06 ocnosax oxpanvt mpyoa
6 Poccuiickon @edepayuu» u cmamoeii 221 Tpyooeozo kodekca P® pabomodamens o6a3an
Oecniammno no yYCMAaHOGNEHHBIM HOPMAM OOecheuums CcpeoCcmeamu UHOUBUOYATbHOIU
3auqumol padoOmMHUKO8, 6bINOJIHAIOWUX PAOOMbL 60 6PEOHBIX U (U1U) ONACHBIX YCOGUAX,
0CO0bIX MeMnEPamypHBIX YC0GUAX WU YCTI0BUAX, CEAZAHHBIX C 3A2PAZHEHUEM.

PecnnupaTopbl TPUMEHSFOTCS AJISl 3alIUTBI OPTraHOB JIbIXaHUS OT PaJHOAKTUBHON U
TPYHTOBOM IBUTH U TIPU IEUCTBHUAX BO BTOPUYHOM 00JIake OaKTepUaTbHBIX (OMOJIOTMYECKUX )
CpPEACTB.

Wzonupyromue (IUIaHTOBbIE WM KHCIOPOJAHBIE) PECIHPATOPhl HCIOJB3YIOT MPHU
HemocTaTouyHOM (MeHee 16%) coaepaHUU KUCIOPOJa, a TaKXkKe MPH BBICOKOM COJIECp)KaHUH
BpEIHBIX TIpUMECEl B BO3ayxe (Hampumep, TpPH aBapUMHO-CIIACATEIBbHBIX paboTax).
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QunbTpyronye (MPOTUBOMBUIEBBIE) PECUPATOPHI JIETKHU, MOPTATUBHBI, HO NPU BBICOKOM
3arpsI3HEHHOCTH BO3yXa MEHEE HalEKHBI, YEM U30JIUPYIOLIKE.

Puc.1. Pectiuparop

a — pecnupaTopHbIii marpon tumna P; 1 — xopoOka, 2 — HaBUHTOBaHHAas TOPJIOBUHA,
3 — otBepctue (WCMONB3YyeTCS COBMECTHO C JIMIEBOH 4YacThbl0 — IUIEM MAacKOM
(GUIBTPYIONIETO MPOTHUBOTA3a);

0 — pecnuparop P-2; 1 — dunmpTpyromas moiaymacka, 2 — BIbIXaTSIBHBIN KJTalaH, 3
— BbIIBIXATEIbHBIN KJIanaH, 4 — 3JIaCTUYHBIE TECEMKH, 5 — HEPACTATUBAIOIINECS TECEMKH,
6 — HOCOBOI1 3aKUM.

B kagectBe ¢QumiibTpa pecnuparopa, 3alUINAIOIIMX OT PaAHMOaKTUBHOM IMbUIM, CIyXat
pa3uYHbIC BOJIOKHUCTBIE MaTepuaibl: Gerp, BaTa, roppupoBaHHas Oymara, pbIXJIblii KapTOH
WIM TKAaHW W3 HATypalbHBIX M CHHTETUYECKMX BOJIOKOH. B INpOM3BOACTBEHHOM U
71a00paTOPHOI MpaKTHKE HIMPOKOE PACHPOCTPAHEHUE MOJIYYMII IPOCTEHIINN pecIpaTop —
pecniupatopHas moBsizka IlIb-1, Ha3zpiBaemas «Jlemectok», coctosimas W3 (UIBTPYIOMICH
TKaHU, 3aKITI0UEHHON MEXIYy ABYMS CIOSIMH Mapiid; MOBs3Ka 00J1aJaeT BBHICOKOM 3aIUTHOMN
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CIOCOOHOCTBIO M Mayioi maccoit (okomno 10 r). Iy 3auThl OT paAMOAKTUBHOMN MBUIA MOTYT
TaKKe MPUMEHITHCS PECTTUPATOPHI Pa3TUYHBIX THIIOB (puc. 1).

NenecTtok-1 P-2 Y-2K

Pecimpartop P-2 npencrasiser co6oii GMIbTPYIOIIYIO NOIYMacKy, CHA0)KEHHYIO IBYMs
BJIBIXaTEIbHBIMHA KIJIATIAHAMH, OJHHMM BBIIBIXaTEIbHBIM KJIAlAHOM C MPEIOXPaHUTEIHHBIM
9KPAaHOM, OT'0JIOBBEM, COCTOSIINM U3 3JIACTUYHBIX U HEPACTATMBAIOIIUXCS TECEMOK U HOCOBBIM
32KHUMOM.

Hapy>xHast yacTb MoJiyMacku U3roTOBJICHA U3 NOJIMYypeTaHa (IOPUCTOrO0 CUHTETUYECKOTO
MaTepuaia), a BHYTPEHHSS W3 TOHKOW BO3MYXOHENPOHMUIIAEMON IUIGHKH, B KOTOPYIO
BMOHTHPOBAHbI BJIbIXaTeJIbHbIE KiamaHbl. MexIy MOJUYpeTaHOM M IJICHKOW pacIoioKeH
GUIBTP U3 TOTMMEPHBIX BOJIOKOH.

[Ipu Bmoxe BO3AYX MPOXOJUT Yepe3 BCIO HAPYKHYK MOBEPXHOCTb IMOJMYypeTaHa M
GUIBTp, OYMINACTCS OT MBUIH U Y€pe3 BIbIXATEIbHBIE KJIAMIAHbI TIONA/IaeT B OPTaHbl JBIXaHNUS.

[Ipu BbIIOXE BO3/1yX BBIXOJHUT HApYXKy Yepe3 BbIAbIXaTEIbHBIIN KilanaH.

WsroraBnuBarotcest pecnupaTopsl P-2 Tpex pa3mepos.

[TonGop pecnupaTopa OCYLIECTBISIETCS IO pa3MepaM, KOTOpbIE ONPEAESIOTCS I10
pe3yabTaTaM U3MEPEHUs BEICOTHI JINIA (PACCTOSHIS MEXKIY TOUKOM HANOOIBIIETO YTITyOIeHUs
MIEPEHOCHS U CaMO HU3KOW TOUYKOM MoA00pOIKa).

Tab6muma 1
H3mepenue, TpeGyemprit pa3mep
MM pecnuparopa
Mo 109
Or 110 no 119
120 u Gonee

[Tocne monmbopa pecnuparopa MPOU3BOAUTCA €ro MPHUMEpPKAa U MPOBEpPKa IUIOTHOCTU
MIpUJIETaHUsl TOJTYMacCKH.

/lna npumepku pecnupamopa HeodxX00umo:
- BBIHYTh PECIIUPATOP U3 MAKETA U IPOBEPUTH €TI0 UCIIPABHOCT;
- HaJIeTh MTOJIyMacKy Ha JIULIO TakK, YTOOBI M0A00POI0K U HOC Pa3MECTHIINCh BHYTPHU HEE,
OJTHa HEPACTATMBAIONIASACS TEChMa OTOJIOBBsI pacioiaraiach Obl HAa TEMEHHOM 4acTH IOJIOBBI, &
Jpyras — Ha 3aTbUIOYHOM; MPU HEOOXOIMMOCTH C IMOMOIIBIO NPSKEK OTPETYIUPOBATh JAJTUHY
AACTUYHBIX TECEMOK, JJISl 4ero He0OXOIMMO CHAThH MOJYyMAaCKy U CHOBA HAJICTh;
- IPM>KATh KOHI[I HOCOBOT'O 3a)KMMa K HOCY.
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ITpu HanmeBaHuM pecnMpaTopa HE CIEAYET CHUJIBHO NMPUXKHMMATh MOIYMAacKy K JIUIy H
CHJIBHO 00KMMaTh HOCOBOH 3aKUM.

Jis mpoBepKH IJIOTHOCTH TPHJICTaHUS HAJIETOH MOJYMAacKH K JIMIy HEO0OXOAMMO
JAZIOHBI0 PYKH IIOTHO 3aKpPBITh OTBEPCTUS NPENOXPAHUTEIIBHOTO SKpaHa BBIIBIXAaTEIbHOIO
KJIallaHa U CJeNaTh JIETKUH BbLAOX. ECiiu py 3TOM 110 IMHUM IPUIIETaHUS PECTIMPATOPA K JIUILY
BO3JyX HE BBIXOJWT, a JIMIIb HECKOJBKO pa3lyBaeT IOJIyMAacKy, pPECHUpaTrop HaAeT
TepPMETUYHO; €CJIM YyBCTBYETCS, YTO BO3JIYX MPOXOJUT B 00JACTH KpPBUILEB HOCA, TO HAJO
IUIOTHEE NMPUXKATh K HOCY KOHIIBI HOCOBOTO 3aKMMa. Eciiu repMeTnyHO HaleTh pecIupaTop He
yJaeTcsi, HEOOXOUMO €ro 3aMEHHUTh PECIUPATOPOM JPYroro pazmepa.

ITocne npuMepkn M IPOBEPKH IUIOTHOCTH IPUJIETAHUS IIOJIYMACKH PECIHPATOP
YKJIQJIbIBAa€TCSl B MAKET M 3aKphIBaeTCAd C IOMOIIBIO Kojbpla. B TakoM Buae pecnuparop
XPaHUTBCA.

[Tpu monp30BaHUM pECIUPATOPOM HEOOXOAMMO MEPUOAMYECKHU MPOBEPATH MIOTHOCTh
IIpWIEraHysl MOIYyMacKu K auny. JUisd ynaneHus Biard U3 MoJAMacoO4YHOro IPOCTPAHCTBA Yepes
BBIJIBIXATEIbHBIN KJIalmaH HYXHO HaruOath rojioBy BHU3. [Ipu oOMIBHOM BBINICIEHUH BIIArH
MOXXHO Ha 1-2 MHUH. CHATb pecnuparop (TOJIbKO HPU MCIOJIB30BAaHUM JJIS 3alUThl OT
PaZAMOaKTUBHON IMbUIM), BBUIMTH BJary W3 BHYTPEHHEH IOJIOCTH IOJIyMacKu, MPOTEPETh
BHYTPEHHIOIO IOBEPXHOCTh U CHOBA HAJIETh PECIIUPATOP.

[Tocne cHsATHS pecnupaTopa HEOOXOAUMO IPOU3BECTH €ro JAE3aKTUBALUIO IIyTEM
yJQJIEHUs. MbUIM C HApY)KHOM 4YacTH MOJIYMAacKH BBIKOJAUYMBAaHMEM (BBITPSXUBAHUEM) WIIH
OCTOPO’XKHBIM ~ IIOCTYKMBAaHMEM IIOJIYMackod O Kakoi-nubo mpeamer. BHyTpeHHss
IIOBEPXHOCTh IIOJIyMacKH IPOTHUPACTCS BJIAXKHBIM TAMIIOHOM, IIPM 3TOM IIOJIyMacka He
BBIBOPAYMBAETCSl. 3aTEM PECHIUPATOP MPOCYIIUBAETCS, YKIAIbIBAETCS B IIAKET, 3aKPhIBAECTCS C
IIOMOUIBIO KOJIbIIA.

IIpoTuBoras — 3To ycrpoiicTBo (pubop) s 3alIUTHl OPraHOB JbIXaHUS, IJ1a3 U KA
YeJI0BeKa OT OTPABISIOLIMX, PAJMOAKTUBHBIX BELIECTB, OAKTEPUATIbHBIX CPEACTB U JIPYTUX
BPEIHBIX INpUMECEH, HaXOIAIIMXCS B BO3JyX€ B BHUJAE MApoB, razoB wiM asposoneil. [lo
MPUHIUIY WHAMBHUIYaTbHON 3alllMThl MPOTHUBOIa3bl JENATCS Ha (UIbTpYIOIIME, JelcTBUe
KOTOPBIX OCHOBAHO Ha OYMCTKE ((pUIbTpaINK) BABIXAEMOI'0 BO3/1yXa OT BPEIHbIX IpUMECEH, U
W30JIMPYIOIAE, NPHUMEHEHUE KOTOPBIX IIOJIHOCTBKO M30JUPYET OpraHbl JbIXaHUS OT
OKpY>KaroIen cpefpl (IbIXaHUE OCYILIECTBISETCS BO3AYXOM, PETCHEPUPYIOLUIMMCS B MAaTPOHE
MIPOTUBOTrasa).

PuJIbTPYIOIIUI IPOTUBOIA3

OuIbTpyOLME IPOTUBOra3bl B BU/I€ MHOTOCJIIOMHBIX MapJI€BbIX MOBSA30K, IPONUTAHHBIX
CHeHaJIbHBIMM PacTBOpaMU Ui 3alllUThl OT XJiopa M (ocreHa, MOSBHINCH BO Bpems 1-ii
MUpPOBOM BOWHBI 1914—1918r.1., 0O1HaKO NIPY IPUMEHEHNH JIp. OTPABISAIOLUINX BELIECTB OHU
okazanuch HenmpuroaHeiMu. B 1915r. pycckum yuénpimM-xumukoMm H. JI. 3enuHckuM ObLI
M300peTEH MEepBbI B MUpe CyXOW (QHUIBTPYIOIUI NPOTUBOTa3 ¢ aKTUBUPOBAHHBIM YIJIEM H
pe3nHoBOM Mackoil. B 1916r. »ToT mpoTuMBOras mocTymmia Ha BOOPYXKEHUE PYCCKOW H
COIO3HMYECKUX apMUi. BCckope cyxue npoTruBorassl NOSIBUINCH B apMUSIX IPYTHX IOCYAApCTB.
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Puc. 2. @unbrpyromuii npoTuBoras

1 — mporuBorasHast KopoOka; 2 — CHenUuanbHO 00paOOTaHHBIN AKTHBHUPOBAHHBIN
yroiib; 3 — a’po30ibHbIN PunsTp; 4 — pe3nHoBas Mpodka; 5 — nuieM-Macka; 6 — oukwu; 7
— KJIamaHHas KOpoOKa; 8§ — coenMWHUTENbHAS TpyOKa; 9 — mpoTuBorazHas cymka; 10 —
naMka; 11 — teceMa; 12 — cnenualibHbIN Kapanaai;, 13 — He3anoTeBaromue mieHku; 14 —
YTEIUIUTENbHASE MaHKETa.

QOuIbTpyOUUi MPOTUBOTa3 (puc.2) mMpuMEHsIeTCs IS 3allUThl OT MOMAalaHusl B OpTaHbl
JbIXaHUs, Ha IJ1a3a W JIMLO OTPaBIISIIOIIMX, PAaJUOAKTHBHBIX BEIIECTB U OaKTepHaJIbHBIX
(OMONIOrMYECcKUX) CPENICTB.

[IpuHIMn 3a1MTHOTO AEMCTBUS TPOTUBOTa3a OCHOBAH HAa TOM, YTO UCIIOJIb3yEMBIH JIs
JBIXaHUSl BO3YX HpPEIBapUTENbHO ouMaercs (QuibTpyercs) OT BpeaHbIX mpumeceil. [lpu
BJIOX€ 3apaXCHHBIN BO3YyX IOCTYIAET B HPOMUB02a308Y10 KOPOOKy. OUUIIEHHBIN B KOPOOKe
BO3/YyX MOCTYIAET Yepe3 COEAUHUTENBHYIO TPYOKY MO 1uyesyto uacms npotuBorasa. Kpome
TOT0, B KOMIUIEKT IPOTUBOra3a BXOAAT IPOTUBOIa30Basi CyMKa, HE3aroTeBaloLI1e IEHKU WU
CIELMAJIBHBIN «KapaHIal» AJI IPEeIOXPaHEHHs OT 3alI0TEBAHUS CTEKOJ OUKOB.

IIporuBorazoBasi KOpoOKa CIYXHUT [ OUMUCTKH BJbIXa€MOro BO3AyXa OT
OTpPABJISIOIINX, PAJIMOAKTUBHBIX BEIIECTB U OaKTepUaIbHBIX (OMOIOTrHUEcKuX) cpeacTB. s
3TOro KOpoOKa CHapspKeHa MPOTUBOABIMHBIM (23PO30JIbHBIM) (PHIBTPOM U CHENHATbHBIM
MOTJIOTUTENEM. B a’3po301bHOM (QUIBTpE OH OYMIAETCs OT a’po30Jel, a B cioe (IIUXTe)
aKTUBUPOBAHHOI'O YIJIsl — OT MapoB U ra3oB.

Jluyesasi  uacmo poTHBOTra3a  oOecreyMBaeT  MPOBEACHUWE  OYMILEHHOTO B
MIPOTUBOIa30BOM KOpPOOKE BO3JyXa K OpraHaMm JAbIXaHMsS M 3allUIIaeT IJlaza M JIMLO OT
MOTaIaHusl Ha HUX OTPABJISIONINX, PAAHOAKTUBHBIX BEIIECTB H OaKTePHAITBHBI

JluneBass yacTb NPOTHBOra3a COCTOUT M3 PE3WHOBOW MIJIEM-MACKHM C OYKaMH U
o0TeKaTessIMH, KJIanaHHOW KOPOOKH U COETMHUTEIBHON TPYOKH.

IleM-MacKu UMEIOTCS TISITH, YETBIPEX M TPEX pa3MepOB B 3aBUCUMOCTH OT oOpa3ua
nuneBoi yactu. Pasmep oGo3HaueH nu¢poil Ha moa00poIoUHON YacTH HuleM-macku. Jls
COXpaHEHHUs TPOMKOCTH PE€YU B MPOTHBOTA3e crenuanbHble juneBbie yactu [IIMC u MM-1
UMEIOT MEMOpPaHHYI0 KOpPOOKY, COCTOSIIIYIO M3 KOpIIyca, Pe3MHOBOTO KOJIbIAa, MEMOpaHHI,
OIOPHOTO KOJbI[a, ()JIaHIa U KPBIILKU. DTH JIMLEBbIE YacTH 00eCcneynBaroTcsi KOpoOKaMu ¢
3armacHeIMM MeMOpaHamu. DpOHTATBPHOE PACIONOKEHHE U pa3Mephbl CTEKOJI OYKOB MUIEM-
Macku [IIMC oGecnieunBaeT paboTy JUYHOTO COCTaBa C ONTUYECKUMH MPUOOPAMH.

Knanannas kopobka ciyx Wt Ui pactpeneeH s IOTOKOB BABIXa€MOT'O M BBIABIXaEMOT0
BO3ayxa. BHyTpu KOpOOKM MOMENIAlOTCS BABIXATENbHBIM M BBIABIXATENbHBIN KilamaHa
(OCHOBHOW W JOTIONHUTENbHBIN). BBIIBIXaTENbHBIN KiIallaH — HauOoJee OTBETCTBEHHAS W
BMECTE C TeM Haubosee ys3BUMas JeTalb KIamaHHOW KOpOOKHM, TaKk Kak IpU €ro
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HEHCIIPABHOCTH (3aCOPEHUH, 3aMEP3aHIH) 3apAXKCHHBIN BO3AyX Oy/IeT MPOHUKATH MO/ IIJIeM-
Macky.

Coeounumenvrasi mpyoKa CIIy>)KUT Ui COSAMHECHUS IIIEM-MAaCKH C TPOTHBOTA30BOM
KOpoOKoli. BepxHMM KOHILIOM Mpu TMOMOIIM BBUHTHOM TrallkKu OHa MPHUCOEIUHSETCS K
KJIAaMIaHHOW KOpPOOKE, a HIKHUM KOHIIOM TPH TOMOIIHM HUMIMENS W HAKUTHOW TaWKh — K
TOPJIOBMHE MPOTHUBOTa30BOM KOPOOKH.

CoenunanTenbHAsS TPyOKa M3TOTOBIICHA W3 PE3WHBI M MMEET TOIMEPEYHBIC CKIIAJKU
(rodpel), 4TO MpHUIAET €l HEOOXOIUMYIO YIIPYTOCTh M 00CCIICUMBAET MPOXOXKICHHUE BO3TyXa
pu U3rudax.

IIpoTuBorazoBasi cyMKa CIyXHUT JJIsl XpaHEHHUS U MEPEHOCKH IpoTuBoraza. OHa uMeer
JIBA OTACNEHUS: OJHO — JJIs TPOTHBOTA30BOM KOPOOKH, Npyroe — s JIMIEBOH YacTH
MPOTUBOIa3a U pecrupaTropa, He3arnoTEeBAOIINX IICHOK WU «KapaHJalay U IMeperoBOPHBIX
MeMOpaH. KpoMe Toro, Ha CyMKe MOXXET OBITh Hapy)KHBIH KapMaH JUIsi WHIUBUIYATBHOTO
MIPOTUBOXUMHUYECKOTO MAKETA.

Iloobop winem-macku

1loob6op winem-macku ocywecmensiemcsi no pasmepy, KOmopbiii Onpeoensemcs nymem
usMeperUsl 207108b1 NO 3AMKHYMOLL TUHUU, NPOX0OAwell yepe3 MaKyuwkKy, no0bopoooK U wexu.
Hzmepenus okpyensaromes 0o 0,5 cm.

Tabnuya 2

‘ Pesynbrar usmepenuii B cm st I_HJ'IGM-MaCKI/IH Tpebyemslii pazmep

Jlo 61,0
61,5-64,0
64,5-67,0
67,5 u 6oiee

[TpaBuibHO MOAOOpaHHas JIEM-MacKa JOJKHA IJIOTHO MPHJIETraTh K JIMIY U UCKIIIOYaTh
BO3MOXXHOCTb IIPOHUKHOBEHHUS HApY)KHOI'O BO3[yXa B OpraHbl JbIXaHUS, MHUHYS
MIPOTHBOTa30BYIO KOPOOKY.

[TpoBepka moadopa HUIEM-MAacKH U HUCIPABHOCTH MPOTHBOra3a MpU IMOJyYEHUHU €ro B
II0JIB30BAHUE, a TAKXKE B XOJI€ IKCILTyaTalluy TPOBOJUTCS] BHEIIHUM OCMOTPOM U NPOBEPKON
MIPOTUBOIa3a Ha TEPMETUYHOCTb.

Buewnuii ocmomp npomueozasa npouzeooums ¢ ciedyrouiem nopaoke:

- IPOBEPUTH LIEJTOCTHOCTD LIUIEM-MACKH, OCMOTPEB €€; MeCTa 00HAPYKEHHBIX IIPOKOJIOB
WA TIOPBIBOB OOBECTH C HAPY)KHOM CTOPOHBI XMMUYECKUM KapaHallloM WIH PYYKOH;

- IPOBEPUTH 1IEJIOCTHOCTH JIeTarel MeMOpaHHON KOpPOOKH U MPaBUIIBHOCTh €€ COOPKU;

- TPOBEPHUTH IEJTOCTHOCTh CTEKOJ OYKOB, MCIPABHOCTh OOTEKaTened, Haludue MU
HCIPABHOCTh MIPUKUMHBIX KOJIEIL;

- OCMOTpETh KJIaNaHHYI0 KOpPOOKY M MPOBEPUTH, HET JIM Ha HEH BMATHH, IPOOOHH U
PPKaBUMHBI; POBEPUTH COCTOSTHUE KJIAllaHOB, a TAK)KE PE3MHOBOIO MPOKIIAA0YHOIO KOJIbIIA,

- OCMOTpPETh COEIMHUTEIbHYI0 TPYOKY M HpPOBEpUTh, HET JIM HAa HEH MPOKOJIOB U
MOPBHIBOB, HE TOMSITA JIM HaKKU/IHAsl WM BBUHTHAS raiika, HET JIM CPbIBA PE3bObI;

- OCMOTpPETh MPOTHUBOra3oBYyI0 KOPOOKY M TNPOBEPHUTh, HET JIM Ha HEW NPOOOUH,
PPKaBUMHBI U HE IOMSITHI JIU TOPJIOBUHA M KPBIIIKa;

- BBIHYTh PE3UHOBYIO NIPOOKY U3 OTBEPCTHUSA B JAHE POTUBOIa30BOM KOPOOKH;

- TPOBEPUTh HAJIUYME€ U COCTOSHHE YTEIJIUTENIbHBIX MaXeT, KOpOOOK ¢
HE3alOTEBAIOIIMMHU  IUICHKAaMH W 3allaCHBIMM ~ MeMOpaHaMu, «KapaHJama» MpOTHUB
3aI0TE€BAHUS CTEKOJI OUKOB.

[TpoTHBOra3s HOCAT B TPEX MOJOKEHUSIX: «NOXOOHOMY, KHA20MOB8e» U «D0E8OMY.

Jliis mepeBoia MPOTUBOTa3a B «IOXOJHOE) MOJIOKEHUE HEOOXOIMMO: HAJIETh CYMKY C
IIPOTHBOIa30M 4epe3 MpaBoe IJIeUO TakK, YTOObl OHA HaXOUJIach Ha JIEBOM OOKY, U KJalaH ee
Obu1 oOpameH OT celsi; MOJOTHATh C MOMOILNBIO MEPEABMXKHOM MPSDKKU JUIMHY IJI€YEBOTO
PEMHS Tak, YTOOBI BEPXHUN Kpail CyMKH ObUI Ha YPOBHE MOSICHOTO PEMHS; OTCTETHYTh KJaraH
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CYMKH, BBIHYTb IIPOTUBOTa3, MPOBEPUTH Haie:kHOCTh Nipucoenunenust OIIK k nunesoit yacrtu,
COCTOSIHME CTEKOJ OYKOBOTO y3Jia W KIAmaHOB BbBIJOXA, TIPS3HbIE CTEKJa MPOTEPETh,
YTPaTUBIIME MPO3PAYHOCTh HE3AMOTEBAIOIINE IUICHKHM 3aMEHUTH; YJIOKHUTH IMPOTHBOTa3 B
CYMKY M 3aCTETHYTh €€; CABUHYTh CYMKY C IIPOTHUBOIa30M Ha3aj, 4TOObI NMPHU X0/1b0e OHA He
Melraja JBUKCHUIO PYKH W MPU HEOOXOMMMOCTH 3aKpENUTh MPOTHUBOTA3 Ha TYJIOBHIIE C
MTOMOIIBIO MOSICHON TEChMBI.

[Ipu nepeBojie MPOTUBOTra3a B MOJIOKEHUE «HATOTOBEY» HEOOXOIUMO PACCTErHYTh KJIalaH
cyMku (y mpotuBorazoB IIMI™ u I[IMI'-2 cyMku He paccTeruBatrhb), 3aKpelHTh MPOTHBOTA3
MOSICHOM TeChMOW Ha TYJIOBHUIIE, OCIa0UTh MOAOOPOIOYHBIN peMeHb IIeMo(doHa (CTaabHOTO
[ieMa) WM pa3Ba3aThb TECEMKH T'OJIOBHOTO y0Opa, OTCTErHYTh HMHJIOTKY C KO3BIPBKOM OT
kyptku 0K3K. ITneueBoil peMeHb CyMKH pacronararoT, Kak IpaBuiIo, MO/ JISIMKaMH BEIIEBOIO
MEIIIKa, HO TOBEPX peMHEN CHapsbKeHUs U aepskarenen miama OlT-1M.

Hnst nomenus: nporusorazos [1b®, [IMK u [IMK-2 Ha mosicHom pemMHE HEOOXOIUMO:
CHSITh PEMEHbB, MPOJIETh €r0 B IIJIEBKY HA 33aJHEH CTEHKE CYMKHU U 3aKPEHHUTh Ha TYJIOBHIIE,
CIBHHYB CYMKY C IPOTHBOTa30M Ha3aJl TakK, YTOOBI IPH X0Jb0C OHA HE MEIIaia JBUKCHHUIO
PYKH.

B «0oeBoe» moOJIOKeHHE TPOTHBOra3 IMepPeBOAAT MO CUTHANY « XHMHYeCKas
TpeBora», no komanje «I'a3pi», a TaKkKe CAMOCTOSTENbHO.

s nepesoda npomusoeasa 6 «60egoe» noyoxiceHue HeobX00UMO. 3a0epIrHcams ObIXaHuUe,
3aKpbIMb 21a3d, NPU He0OX0OUMOCNU NOIONHCUMb OPYAHCUE, CHAMb CIMATLHOL UlleM U 20/108HOT
YOOp; BbIHYMb NPOMUEO2A3, 63AMb UWIEM-MACKY 00euMu pyKamu 3a ymojweHue Kpas y
HUICHeLl Yacmu mak, 4modwvl OonbuUe NAIbYbL IA0OHU ObLIU CHAPYICU, A OCATbHbIE BHYMPU
ee; NPULOACUMb HUIICHIO YACMb WIEM-MACKU NO0 NOOOOPOOOK U PE3KUM OBUNCEHUEM DYK
88epX U HA3A0 HAMAHYMb WIEM-MACKY HA 20108y MAK, Ymoobl He ObLI0 CKIA0OK, A OUKOBbll
V3el pacnonazancs npomue 2naz, YCmpaHums nepekoc u CKIaoKu, eciu OHu 00pazoeanucs npu
HAO0e8aHUuu wiem-macku, coeams NOJHbII 8blO0X, OMKPbIMb 21a3d U 60300HO8UMb ObIXAHUE.

HaneBatrs mpoTwBOTa3sl MOXKHO M JIPYTUMU TPUEMaMH, HO WX MPUMEHEHHUE IOJIKHO
o0OecnieunBaTh OBICTpOE U TMPaBWIBHOE HAJAEBAHHE U COXPAHHOCTh JIMIIEBOW YacTH
MPOTHBOTA3a.

Jlns HanmeBaHUs MPOTUBOTA3a B MOJOXKEHUH Jie)Ka HEOOXOAMMO: 3aJepKaTh JbIXaHUE,
3aKpBITh IJ1a3a, CHATh TOJIOBHOM yOOp; 10CTaTh MPOTUBOTa3 U3 CYMKH U HAJETh €r0; CAeNaTh
BBIJIOX, OTKPBITH T1a3a, BO30OHOBUTH JIbIXaHUE.

BaxxapIM yClIOBHEM [TUTENHHOTO MpEOBIBaHUS M padOTHl B TPOTHMBOTa3e SBISETCA
ry0OKoe W POBHOE JbIXaHHE, KOTOPOE BHIPa0ATHIBAIOT B MPOIECCE CHCTEMATHYECKHX
TpeHupoBOK. [IpaBuibHOE [bIXaHWE€ B TPOTHUBOra3ze CIOCOOCTBYET  COXpPaHEHHIO
060ecrocOOHOCTH IMYHOTO COCTaBa MPH JCHCTBUSX B 30HE 3apPasKECHUS.

Ecnu B mporecce Mcmosb30BaHMs MPOTHUBOras3a JbIIATh CTAo TpYyJHEe, He0OX0IUMO
JIETKUM MOCTYKHUBaHUEM PYKOM MO KOpOOKe CTPSIXHYTh MMBUTHh UM CHET ¢ uexJia. Eciu u mocie
3TOTO JBIIATh TPYIHO, TO, HE CHUMAs MPOTHBOTAa3a, CHATH Y€XO0J, CTPSIXHYTh C HETO MbLIb HIIN
CHET U OBICTPO HaJIeTh Ha KOPOOKY.

[To oxOHYaHMU HMCTIONB30BAHUSI TPOTUBOTA3a B «0OEBOM» IMOJIOXKEHUU CHATH C KOPOOKH
YeXO0JI U CTPAXHYTh C HETO MbLIb.

IIporuBoras cammarh mo komaujae «IIlporuBora3s cHsaTh» mwiau «Cpeacrea 3alUThI
CHATB)!

[To »TOMi KOMaHzE: CHSTH TOJOBHOW YyOOp, B3STh PYKOW KJIAIlaHHYIO KOpPOOKY, Clierka
OTTSIHYTH JIMIIEBYIO YaCTh BHU3 U IBUKEHUEM PYKH BIEPE] U BBEPX CHATH MIPOTUBOra3; HAJAETh
TOJIOBHOM yOOp U CTaJIbHOM IIIJIEM, €CIIM OHU HE 3apakKeHbI; CJIOKUThH MPOTUBOIa3 U YIOKUTh
ero B CyMKy. [Ip1 BO3MOKHOCTH CHSATYIO JIMIIEBYIO YAaCTh BHIBEPHYTh HAaW3HAHKY, TPOCYIIUTh
U MPOTEPETh YUCTON BETOIIBIO.

[Topsiok CHATHS IPOTUBOrasa, 3apakeHHOT0 KaneiabHoKuakumu OB, n3noxeH Huxe. B
cllydae JUIUTENbHOTO MpeObIBaHMsI JIMYHOTO COCTaBa HA 3apayKEHHOW MECTHOCTH M HAJIUYUS B
BO3JIyX€ HE3HAUUTEIbHBIX KOHIIEHTpanuid mapoB ¢ochopopranndeckux OB momyckaercs ¢
paspelleHus KOMaHAUPOB MOApPa3IeIeHUN OJHOKPATHOE CHATHE MMPOTUBOTa30B.
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[Ipunoxennel

Kaaccudpuxkauus CHS

ITo Ha3HAUeHHUIO:
*  HHJAMBUYa/IbHbIE Cpe/CTBa 3allJUThl OPraHOB /IbIXaHUs
(CU30/M)
* cpezacTBa 3ammThl KOXKH (C3K)
ITo NpHHOMITY 3aI{HTHOIO /1eHCTBHA:
* (pwikTpylOme
*  H30/IUpYIOIIHUe

[Tpunoxxenue 2

OcHogHble O00KYyMeHmbl, pecyrupyrouiue npuMeHeHue U NOpPAJOK 6bl0auu cpeocme
UHOUBUOYANLHOU 3AU{UMbL HA NPEORPUAMUAX U 6 OP2AHUZAUUAX:

» Tpynosoii kojaekc Poccuiickoit deneparuu (ct. 209-212, 215, 219, 221);

» Oenepanbubiit 3akoH OT 17.07.1999 r.- 181 «OO6 ocHOBax oxpaHbl Tpyda B Poccuiickoit
Oenepanuny» (cT. 4, m. 1; cT. 8; 1. 9, 1. 5; c1. 14, 1. 2; c1. 17, . 1 u 2; cT. 20, 1. 3);

» Genepanbublii  3akoH  OoT  30.03.99 r.- 53 «O caHUTapHO-3MHIEMHOJIOTUYECKOM
Oyaromonryunu HaceneHus» (ct. 25, m. 2; ct. 39, m. 3; cT.

55,m. 1);

* MocTaHoOBJIeHWE MUHTpyAa U conuanbHoro pasButus PO «O mpoBeneHWy aTTecTanuu
pabouux MecT 1o ycinoBuaMm Tpyna» ? 12 ot 14.03.1997 r. (n. 3.3 u npunoxenue 7);

» denepanbHbiii 3aK0H 0T 17.12.1999 1. ? 212 «O 3ammTe npaB moTpeduTenen»;

* nocraHoBieHne Muntpyna PO or 18.12.1998 1. - 51 «OO0 yTBepKAE€HUU MPABUI
oOecrnieueHrs pabOTHUKOB CHEIHATbHON OJeX/10H, crienrnaibHOH 00yBbIO U JIPYTUMH CPEACTBAMH
WHJIMBUIYaJIbHOU 3aIIUTh» ¢ U3MEHEHUIMH - 39 oT 29.10.1999 1. u - 7 ot 03.02.2004 r.;

* TUIOBBIC OTPACIIEBbIE HOPMbI OECIUTATHOW BBIJIAYM CIICIIMATIBHON OJEXKIIbI, CIIEIUATbHOMN
00yBH M IPYTUX CPEACTB MHAUBUIYATLHOM 3AIIUTHI 7Sl PA3IMYHBIX OTpaciieil TPOMBIIIJICHHOCTH U
IIPOU3BOJICTBA, YTBEPKICHHBIEC IOCTAHOBIECHUAMH MUHTpyJa 1 connanbHOro passutusa PO - 61 or
08.12.1997 r.,- 63 o1 16.12.1997 1., - 66 o1 25.12.1997 1., - 67 01 26.12.1997 1. 1 - 68 ot 29.12.1997
r.

* TUIIOBBIC HOPMBI OECIUIATHOW BBIJAYM CIICIUATBHOW OJEKIBI, CHEIHAILHON OO0YyBU U
JIPYTUX CPEICTB UHIUBUAYaTbHON 3aIIUThl PAOOTHUKAM CKBO3HBIX MPOQEcCUil U JOKHOCTEH BCeX
oTpaciiell PJKOHOMHUKH, YTBEPXKAECHHbIE TocTaHoBIeHMEM MunTpyzaa Poccun - 69 ot 30.12.1997 r.;

* HOPMBI O€cCrulaTHOW BbIAAUYM PAOOTHUKAM TEIUION CIEIHATbHONW OJEKAbl M TEIUION
CHeHUaNbHOM OOYBH MO KIMMAaTHYECKHM TOsicaM, €IWHBIM MJIsi BCEX OTpaciieil SKOHOMHUKH,
YTBEpKJIEHHHBIE TOcTaHOBIIeHHeM MunTtpyzna Poccu - 70 ot 31.12.1997 r.;
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* TOCT 12.4.0011-89 «CpenctBa 3amuThl padotaromux. OOmue TpeOOBaHUS WU
Kiaccu(uKanus BHYTPEHHHX HOPM BBIJAUU CIICIHATBLHON OJCKIbI, CHEIMATbHON 00YBH U IPYTHX
CpEeACTB UHAWBUIYAIBHOM 3aLUTH) U JP.

Ha ocnosanuu eviuienepeuuciieHHbIX 00KYMEHMO08 Pa3padamuléaomcsa KOpnopamueHvle
O00KYMEeHmbl ynpaeieHusA: RPUKA3bl, PACHOPANCEHUS, NOTOHCEHUS, NPAGUNA, UHCIMPYKYUU U .1,

3aganue:
1. M3yuuth TeopeTudyecKuil MaTepHuall.
2. 3ammcaTh OCHOBHBIC JJOKYMEHTBI, PETYJIHPYIOIIUE IPUMEHEHUE U MTOPSIOK BBIIAYH CPEICTB

WH/IMBUYAIbHOM 3alIUTHI HAa TPEANPHUATUAX U B OPTaHU3AIHSIX.

3. 3ammcaTh Ha3HAYEHUE CPEJCTB WHAUBUYATBHOM 3alIUTHI OPTaHOB JBIXaHUS, TPUMEHSICMBIC

Ha MPOU3BOJICTBE.

4. 3anucats kiaccudukanuto CU3 1 3am0HATH TaOIHITY:

Mapka Pacmm¢poBka yciaoBHOro 0003HaUEHUS
1 OVy-5
- S T—

5. OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

OcCHOBHBIC HCTOYHHKH:
1. TI'padxuna M.B. Oxpana tpyna: y4eOHUK JJIs CTY/I. yUpEKICHHUH cpe.mpod.oopasoanus/ M.B.
I'padxuna. — M.: M3naTenbckuii ieHTp «Akagemusy», 2018. — 176 c.
2.  Cexupnukos B.E. Oxpana Tpyzaa Ha mpeJupusATHIX aBTOMOOUIBHOTO TPAHCTIOPTA: YUCOHUK /TSt
CTyA.yupexaeHudt cpen.npod.odpasoBanus/B.E. CepkupHukoB. — 2-e wusm., crep. - M.:
W3narenbckuii neHTp «Axagemus», 2018. — 192 c.
3. Kymukos O.H. Oxpana Tpyna B MeTamioo0pabaThIBalOLIe MPOMBIIUIEHHOCTH: YY€OHUK /IS
Hau.nmpod. obpazoBanust/O.H. Kynmukos, E.U. Ponmun. — 2-¢ m3a.crep. — M.: U3narenbckuii ieHTp
«Axagemus», 2015. — 144 c.

JlonoJHUTeIbHbIE HCTOYHHKH:

1. OneKTpo0e30MacHOCTh  MPU  AKCIUTyaTallud  BJIEKTPOYCTAHOBOK — MPOMBIIIJIEHHBIX
peanpusaTHii: yueOH. s Hau.mpod.o0pazoBanus. — M.: UPIIO; IIpopO6pU3nart, 2015.-240 c.

2. B.A. [leBucunos «Oxpana tpyna». M.: «®@opym-uada — M», 2009.

3. I'OCT 12.1.001-91 CCBT Iloxapnast 6e3omacHocTb. OO01ue TpeOoBaHuUS.

4. I'OCT 12.1.10-76 CCBT B3psiBo6e30macHOCTb. TepMUHBI U ONpeAEIeHHUS.

5. I'OCT 12.1.018-93 CCBT IloxapoB3pbIBOOE30MACHOCTh CTATUYECKOTO AJIEKTPUYECTBA.

Oo6mue TpeboBaHwMs.
HNHuTepHeT — pecypcesbi:
1. ®enepanbHblil 1eHTp HH(POPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB. Pexum nocrymna
http://fcior.edu.ru
2.00pazoBarenbHblid mopran: http\\www.edu.sety.ru
3. Kuwxnbiit mopran. Texuuka: http//www.bookivedi.ru
4.TlopTan HOPMAaTHBHO-TEXHUYECKON TOKyMeHTanuu: http//www.pntdoc.ru

KoHnTpoJbHbIE ONPOCHI:

1. Ha3oBuTe OCHOBHBIE [TOKYMEHTHI, PETYJIUPYIOIINE MPUMEHEHHE M TOPSIOK BbIIaYu
Cp€aACTB HHI[HBH)IyHHBHOﬁ 3aI0WTEI HA NPEANIPUATHUAX U B OpraHu3alusax

2.Ha3HnaueHue cpencTB MHANBUAYATBLHOM 3alTUTHI, UX KJIacCH(HUKaIHS.

3.YCTpoiCTBO CPeNCTB MHAMBUAYAIBHOM 3allUThl OPraHOB JbIXaHUS, IPUMEHIEMbIE HA
MIPOU3BOJICTBE (peCIUpPaTop, MPOTHBOTA3).

4.T'uruennueckue TpeOOBAaHUS K CPEACTBaM HHIWBUIYAIBHOW 3alIUTHI OPTraHOB JbIXaHUS
(pecrimpaTopoM, TPOTUBOTA3ZAM).
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IMoarema3.2: CpeacTtBa MHAMBUAYAJIbHON M KOJJIEKTHBHOM 321U THI
eab padoThi:
- U3YYUTbh BUJBI U XaPAKTEPUCTUKHU CPEJICTB UHIUBUAYATHHON U KOJJIEKTUBHOM 3aIIUTHI;
- m3yunth HazHaueHue CK3 u CU3 B o6nacTu 0XpaHbl Tpyaa
3aganue: u3yuanth BUbI U Xapakrepuctuku CK3 u CU3, 3amoiHuTh TaOIHIIbL.

OO0opynoBaHue: KOHCIIEKT JIeKIUM 1no aucuurummne «OxpaHa Tpyaa», TpynoBol KoOAeKc
Poccuiickoit ®enepannu, KapuayxH.H. Oxpana tpyna. Mocksa: FOpaiit, 2018 T.
OcHoBHBIE CBe/leHUsI

Jljig ipeioTBpallieHus] WM YMEHBIICHUS BO3/IEHCTBUS BPEAHBIX U OMACHBIX MPOU3BOICTBEHHBIX
(bakTopoB, a TakKe I 3aIIUTHl OT 3arps3HEHUsS] MPUMEHSIOTCS CPEICTBA 3alIUThI, KOTOPHIC
MOJIPA3JENAIOTCSl Ha JIBe Kareropuu: cpenactBa koyektuBHOM 3amutbl (CK3) u cpenctsa
uHauBHAyasbHOU 3ammTel (CU3).

CpencrBa KOJUIEKTUBHOM 3allIMTHI - CPEACTBA 3aIUTHI, KOHCTPYKTUBHO M (PYHKIIMOHAIBHO
CBSI3aHHBIE C MPOU3BOJICTBEHHBIM MTPOIIECCOM, TPOU3BOACTBEHHBIM 000PYAOBaHUEM, TTIOMEIIICHUEM,
3J1aHUEM, COOPYKEHUEM, IPOU3BOACTBEHHON IITOMIAIKOM.

CpeacTBa MHAUBHAYAJIBHOI 3aIIMTHI — CPEICTBA, KOTOPBIEC UCIIOJIB3YIOTCA PAaOOTHUKAMU JIJIst
3aIUThI OT BPEAHBIX U OMACHBIX (PAKTOPOB MPOU3BOJICTBEHHOTO MPOIlecca, a TAKXKE JUISl 3allIUThHI OT
3arpsi3HeHus. CU3 npuMeHsItoTcs B TeX ciiydasix, Korja 0€30MacHOCTb BBIIIOJIHEHUS padOT HE MOXKET
ObITh TMOJIHOCThIO oOOecreueHa opraHuzalueld MPOU3BOJICTBA, KOHCTPYKIHUEH 000pymoBaHUs,
CpPEACTBAMU KOJUIEKTUBHOM 3aIIUTHI.

CpencrBa ko/uiekTuBHOM 3amutbl ('OCT 12.4.011-89 CCBT. CpeacrBa 3ammThl
padoraromux. O0mmue TpeGoBaHNs U KIaccupuKanms).

1. Kcpeacrtsam HOpMaU3alMK BO3AYIIHOM Cpeibl IPOM3BOACTBEHHBIX TOMELIEHUH U padounx
MECT OTHOCSITCS YCTPOWCTBa JUIsl: MOAJIEPKaHUS HOPMHUPYEMOH BEeNTMYMHBI 0apOMETPHUUYECKOTO
JABJICHUS; BEHTWIALIMK U OYUCTKHU BO3yXa; KOHAUIMOHUPOBAHMS BO3AYyXa; JIOKAIN3ALUU BPEIHBIX
(akTOpOB; OTOIUIEHHS; aBTOMATHYECKOT0 KOHTPOJIS M CUTHAJIM3AlMY; A€300PALUU BO3lyXa.

2. K cpenctBaM HOpMaM3aluy OCBEUICHUS MMPOU3BOICTBEHHBIX MIOMEIIEHHH U pabodnx MecT
OTHOCATCSI: HMCTOYHMKHM CBETA; OCBETUTENbHbIE MPUOOPHI; CBETOBBIE MPOEMBI; CBETO3AIIUTHBIE
YCTpOICTBa; CBETOQUIBTPHI.

3. K cpenctBam 3amuThl OT MOBBIIIEHHOT'O YPOBHS MOHM3MPYIOLIMX H3Iy4E€HUH OTHOCSTCS:
OTpaJUTENIbHBIE YCTPONCTBA; MPEIYIPEIUTEIbHBIE YCTPOMCTBA; FEPMETUZUPYIOLINE YCTPONCTBA;
3aIlUTHBIC IOKPBITHS; YCTPOMCTBA YJIABIMBAHUSA U OYMCTKU BO3AyXa M >KUAKOCTEH; CpeIcTBa
JI€3aKTUBALIMM;  YCTPOMCTBA ABTOMATHMYECKOIO  KOHTPOJSA; YCTPOMCTBA  JUCTAaHLIMOHHOIO
YIPABJICHUS; CPEICTBA 3AIIUTHI IIPH TPAHCIIOPTUPOBAHUY U BPEMEHHOM XPAaHEHUH PaJUOAKTUBHBIX
BELIECTB; 3HAKU O€30MaCHOCTH; EMKOCTH PaInOaKTUBHBIX OTXOJIOB.

4. K cpexnctBam 3alMThl OT MOBBIIIEHHOTO YPOBHS MH(PAKPACHBIX HM3TYyYEHUH OTHOCSTCA
YCTPOWCTBA: OTrpaguTEIbHbIE; TE€PMETUZUPYIOUIUE; TEIUIOM30JIUPYIOIINE; BEHTUIISLIHOHHBIE,
aBTOMATHYECKOT'0 KOHTPOJISI M CUTHAJIM3AIMY; IUCTAHIIMOHHOTO YIIPABJICHNUS; 3HAKH 0€30M1aCHOCTH.

5. K cpeacrBaM 3amuThl OT MOBBIIIEHHOTO WM MOHM)XEHHOTO YPOBHS YIbTPadUOIETOBBIX
U3JIy4EHUH OTHOCATCSA YCTPOMCTBA: OIPaJUTENbHBIC; Il BEHTUIIALUN BO3/1yXa; aBTOMAaTHYECKOTO
KOHTPOJISI U CUTHAJIM3aLUU; JUCTAaHIIMOHHOTO YIIPaBJICHUs; 3HAKU O€30MacCHOCTH.

6. K cpenctBam 3auuThl OT MOBBIIIEHHOTO YPOBHS AJIEKTPOMArHUTHBIX U3TYYE€HUN OTHOCSTCS:
OrpaJUTENIbHBIE YCTPOWCTBA; 3AIIMTHBIE MOKPBITHS; T€PMETU3UPYIOIINE YCTPONCTBA; yCTPOMCTBA
ABTOMATUYECKOI'O KOHTPOJIS U CUTHAIU3ALMHU; YCTPOMCTBA IUCTAHLIMOHHOIO YIIPABIEHUS; 3HAKU
0€30I1aCHOCTH.

7. K cpencrtBaM 3aluThl OT IMOBBIILIEHHOW HANpPSDKEHHOCTH MArHUTHBIX U 3JIEKTPUYECKHUX
IIOJIEN OTHOCATCS: OTPafUTENbHBIC YCTPOMCTBA; 3aIIUTHBIC 3a3EMIICHUS; H30JUPYIOLINE YCTPOUCTBA
Y TIOKPBITHS; 3HAKH O€30MaCHOCTH.

8. K cpeacrtBam 3amuThl OT MOBBIIIEHHOTO YPOBHSI JIQ3€PHOTO M3JIyYEHHs] OTHOCSTCS:
OrpaJUTEIIbHBIE YCTPONCTBA; IIPEIOXPAHUTEIIBHBIE YCTPOMCTBA; YCTPOMCTBA aBTOMAaTHYECKOIO
KOHTPOJISl U CUTHAIM3ALUH; YCTPOWCTBA IMCTAHLIMOHHOTO YIIPABJICHUS; 3HAKU 0€30MaCHOCTH.
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9. K cpeactBam 3ammThl OT TOBBIIICHHOTO YPOBHS IIyMa OTHOCATCS YCTPOWCTBA!
OrpaJUTENIbHbBIC; 3BYKOMU30JUPYIOIINE, 3BYKOIOIIONIAIONIUE; MITYIIUTEIN IyMa; aBTOMAaTUYECKOIO
KOHTPOJISI U CUTHAIN3ALUN;, TIMCTAHIIMOHHOTO yIPABIICHUS.

10. K cpenctBaM 3amiuThl OT MOBBIIICHHOTO YPOBHS BHUOpAalMKd OTHOCSTCS YCTpOICTBa:
OTpaJIUTENbHBIC; BUOPOU3OIHUPYIONINE, BUOPOTACSIINE U BUOPOMOTIONIAIOIINE; aBTOMATHIECKOTO
KOHTPOJISI U CUTHAIN3aLNUN; TUCTAHIIMOHHOTO yIIPABJICHHUS.

11. K cpeactBaM 3amuThl OT MOBBIIMIEHHOTO YPOBHS YJIbTpa3ByKa OTHOCSTCS YCTPOWCTBA:
OrpaJUTENIbHbIC; 3BYKOM3OJHMPYIOUIUE, 3BYKOIOIJIOIIAOIINE; ABTOMATHYECKOTO KOHTPOIS H
CUTHAJIM3AIMU; TUCTAHIIMOHHOTO YIIpaBJICHUSI.

12. K cpencrtBam 3amuThl OT MOBBIIIEHHOTO YPOBHS MH(Pa3BYKOBBIX KOJEOAHUN OTHOCSTCS:
OrpaJnTelIbHbIE YCTPONUCTBA; 3HAKH 0€30MaCHOCTH.

13. K cpencrtBam 3amuThl OT MOPaXEHHs SIEKTPUYECKUM TOKOM OTHOCATCS: OTPaUTENIbHbIC
YCTPOMCTBA; YCTPOMCTBA aBTOMATUYECKOTO KOHTPOJISI U CUTHAJIU3AIMH; H30JIMPYIOIIUE YCTPOMCTBA
U TOKPBITUS;, YCTPOMCTBA 3aIUTHOIO 3a3€MJICHUSI U 3aHYJICHMS; YCTPOMCTBA aBTOMATHYECKOTO
OTKJIIOUEHUS; YCTPOMCTBA BHIPABHUBAHUS MOTCHIIMAIOB W TMOHIKECHUS HAIPSIKEHUS;, YCTPONCTBA
JUCTAaHLIMOHHOTO YIPABJICHUS; MPEIOXPAHUTEIbHbBIE YCTPONCTBA; MOJHUEOTBOJbl U Pa3PsAIHUKH;
3HaKu O€30MaCHOCTH.

14. K cpenctBaM 3aliuThl OT MOBBIIIEHHOTO YPOBHS CTATHUECKOTO 3JIEKTPUYECTBA OTHOCSTCS:
3a3eMJISIFOILINE YCTPOMCTBA; HEUTPAJIU3aTOPHI; YBJIQXKHSIOLINE YCTPOWCTBA;
AHTUAJIEKTPOCTATUYECKHE BEIIECTBA; IKPAHUPYIOLIUE YCTPOMCTBA.

15. K cpencrtBam 3amuThl OT TMOHMXKEHHBIX WM TIOBBIIIEHHBIX TEMIIEPATYp MOBEPXHOCTEH
o0opynoBaHusl, MaTEpHaOB M  3arOTOBOK  OTHOCATCA  YCTPOMCTBAa:  OTpajuTelIbHBIE;
ABTOMATHUYECKOTO KOHTPOJIS U CUTHAIU3AIUH; TEPMOU30IUPYIONINE; TUCTAHIIMOHHOTO YIIPABIICHHUS.

16. K cpenctBaM 3amuThl OT TMOBBINICHHBIX MU TOHWKEHHBIX TEMIIEpPAaTyp BO3AyXa H
TEMIIEPATYPHBIX MEPETaoB OTHOCATCS YCTPOUCTBA: OTPaJUTEIbHbIE; aBTOMATHYECKOTO KOHTPOJIS
U CHUTHAJU3AlMH; TEPMOU3OJIUPYIONINE; TUCTAHUMOHHOTO YIPABICHMS; ISl PaJAHAllMOHHOIO
o0orpeBa 1 OXJIAKICHHUS.

17. K cpenctBam 3amMTHl OT BO3ACUCTBUS MEXaHUYECKUX (DAKTOPOB OTHOCATCS YCTpPOMCTBA:
OTpaJNTeNIbHBIC; aBTOMATHYECKOTO  KOHTPOJSA H  CUTHAIMU3AIUHU;  TPEJOXPaHUTEIHHBIC,
JUCTAHIIMOHHOTO YIPaBIEHUS; TOPMO3HbBIE; 3HAKH 0€30MaCHOCTH.

18. K cpenctBaM 3amuThl OT BO3JCHCTBUS XHUMHUYECKUX (PAKTOPOB OTHOCSTCS YCTPOKMCTBA:
OrpaJuTeNIbHbIe; ABTOMATHYECKOTO KOHTPOJA M CUTHAIW3AIUHU; T[EPMETH3UPYIOIINE; IS
BEHTWIAIIMM W OYUCTKA BO31yXa; Ui yJaJIeHUS TOKCHYHBIX BEIIECTB; JAUCTAHIMOHHOTO
yIpaBJIeHHs; 3HAKU O€30MaCHOCTH.

19. K cpeactBam 3antuThl OT BO3ICHCTBHUS OMOIOTHYECKUX (DaKTOPOB OTHOCSITCS: 000y IOBAaHUE
W TpemnapaTthl Ui AC3UH(EKIUHU, AE3UHCEKIUH, CTePHIIM3AlNU, JepaTU3allid; OTpaAuTeIbHbIC
YCTPOWCTBA; TEPMETUIUPYIONINE yCTPOIMCTBA; YCTPOMUCTBA ISl BEHTUJISIIMA M OYMUCTKH BO3IyXa;
3HAKU 0€30MacHOCTH.

20. K cpenacTBam 3amiuThl OT TAJCHUS C BBICOTHI OTHOCSTCS: OTPa)</ICHUS; 3alllATHBIC CETKH;
3HAKU 0€30MacHOCTH.

Knaccudukanus cpencts unauBuayansHoi 3ammtel ([OCT 12.4.011-89):

1. KocTioMBl H30JMpYIOMIHE: - THEBMOKOCTIOMBI; - THIPOU3OJHMPYIOIIHE KOCTIOMEBI; -
ckadaHIpbl.

2. CpencTBa 3aIUThl OPTAHOB JIBIXAHUS: - MMPOTUBOTA3BI;, - PECIUPATOPHI; - CAMOCIIACATEIH; -
MTHEBMOIIIJIEMBI; - THEBMOMACKH;, - THEBMOKYPTKH.

3. OnexJa crenuaibHast 3alUTHAS: - TYJIYIIBI, TAJBTO; - MOJYIIAILTO, MOTYITyOKH; - HAKHJIKH; -
TUTAIIH, TIOTYTUIAIIM; - XalaThl; - KOCTIOMBI; - KYpPTKH, pyOaliky; - OprOKH, MOPTHI; - KOMOMHE30HBI,
MTOJTYKOMOWHE30HBI; - )KHJICTHI; - TUIaThsl, capadanbl; - 071y3bl, FOOKH; - (hapTyKH; - HATUICYHUKH.

4. CpenctBa 3allUThl HOT: - CaloOTH;, - CAaloOrd C Y/UIMHCHHBIM TOJICHUIIEM; - CalloTH C
YKOPOUYEHHBIM T'OJICHUIIEM; - IOJTyCaIlOTrH; - O0THHKY; - MOJTYyOOTHHKH; - TY(HIIN; - 0aXUJIbI; - TaJIOIIH;
- OOTBHI; - TAaNIOYKH (CaHJAJNN); - YHTHI, YyBSIKH; - ITUTKH, O0THOPTHI, HAKOJIEHHUKH, TIOPTSHKU.
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5. CpenctBa 3allUThl PYK: - PYKaBHIBI; - TEPUYATKH; - TMONMYMEpPYaTKH;, - HANAIbYHUKH; -
HaJIaJOHHHKH; - HAyJbCHUKH; - HAPYKaBHUKH, HATIOKOTHHUKH.

6. CpencrTBa 3alIUTHI TOJIOBBI: - KACKH 3alUTHBIC; - IIJIEMBI, TOJILIEMHUKY; - IIAMKU, OCPETHI,
IUTSITIBI, KOJITIAKKH, KOCBIHKHM, HAKOMapHHKH.

7. CpeacTBa 3amIuThI TJ1a3: - OYKH 3aIlUTHBIC.

8. CpencTBa 3allUThI JIMIA: - ITUTKH 3aIUTHBIC JTUIEBHIC.

9. CpeznctBa 3alllUTHI OpraHa CiIyXa: - IPOTUBOIIYMHBIC [IVIEMBI; - IPOTUBOITYMHBIC BKJIA IBIIIN;
- MPOTUBOIIYMHBIC HAYIITHUKH.

10.CpenctBa 3amuThl OT TAACHHS C BBICOTHI W JPYrUe NPEAOXPAHUTEIBHBIC CPEACTBA: -
MpeAOXPaHUTENIbHBIC T105ICA, TPOCHI, - PYYHBbIC 3aXBaThl, MAHHUIYJISATOPHI; - HAKOJICHHHUKH,
HaJIOKOTHUKH, HATUICUHUKH.

11.CpencrBa AepMaTOIOTHYECKHUE 3AIIUTHBIE: - 3alTUTHBIC; - OUUCTUTEH KOXKH; - perapaTUBHBIC
cpelncTna.

12.CpencTBa 3alIUThl KOMILIEKCHBIE

Xoxa padoThI:

1. U3vuuth TEODETHYECKUN MaTEDHAIL.
2. 3Banonuuth Tabnuny «Cpedcmea uHOUBUOYATbHOL 3aUUmbl 8 3a8UCUMOCTNU OM HA3HAYEHU)

gfn Ccu3 HaumenoBanus

1 KocTtrombl u30mpytromiue

2 CpencTBa  3alIUTBl  OPraHoOB
JIBIXaHUS

3 Opexna crienuaibHas 3alIUTHAS

4 CpeJcTBa 3aluThl HOT

S CpencTBa 3allluThl pyK

6 CpecTBa 3amuThl TOJOBBI

7 CpelcTBa 3aluThl U

8 CpejicTBa 3amuThI 17133

9 CpencTBa 3alIUTHI OpraHa ciryxa

10 CpencrBa 3aliUThl OT MaJACHUS C
BBICOTBI M JPYTHE TMPEIOXPaHUTEIIbHBIC
Cpe/cTBa

11 Cpencrtea  nepmMaTOJIOTHYECKHE
3alUTHBIC

12 CpencTBa 3alUThl KOMIUICKCHBIC

3. 3anonHuTth TabnuLy «Kraccugurayus cpedcme KOJINeKMUBHOU 3auumyly

Ne CK3 HaumenoBanue

/1

1 CpenctBa HOpMaJIM3aIlun
BO3YIITHOW Cpebl MPOU3BOACTBEHHBIX
MTOMEIICHUI 1 pabo4HnX MECT:

2 CpenctBam HOpMaJTM3aIu1
OCBEIICHUS MIPOU3BOICTBEHHBIX
MTOMEIICHUI ¥ pabo4HnX MECT:

3 CpencrBam 3aIIUThI oT
MOBBIIICHHOTO YPOBHSI HMOHHU3UPYIOIINX
U3JIy4CHHUI OTHOCSITCS:
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CpencrtBa 3alUThI oT
MOBBIIIEHHOTO YPOBHS HMH(PAKPACHBIX
W3JIYYCHHUI OTHOCSITCS YCTPONCTBA:

) CpenctBa 3alIUThHI oT
MOBBIIIIEHHOT'O MJTH IOHM)KEHHOTO YPOBHS
YIBTPadUOIECTOBBIX U3ITy4eHU N
OTHOCSTCSl YCTPOMCTBA!

6 CpenctBa 3aIUTHI oT
TIOBBIIIIEHHOT'O YPOBHS
AJIEKTPOMATrHUTHBIX U3TyYCHUN
OTHOCSITCS:

7 CpencrBa 3aIHTHI oT
MOBBIIICHHOU HaANPSOKEHHOCTH
MAarHUTHBIX M OJCKTPUYECKUX IOJICH
OTHOCSITCSI:

8 CpencrBa 3aIUThI oT
MOBBIIICHHOTO YPOBHS Ja3epPHOTO
U3JTY4YCHUSI OTHOCSTCS:

9 Cpenctea 3aIUTHI oT
MOBBIIIEHHOTO YPOBHS IIyMa OTHOCSTCS
YCTPOICTBA:

10 CpenctBa 3aIUTHI oT
TIOBBIIIIEHHOT'O YPOBHSI BUOpaIuu
OTHOCSITCS] YCTPOMCTBA!

11 CpenctBa 3aIIATEI oT
MOBBINICHHOTO ~ yYPOBHS  YJIBTPa3ByKa
OTHOCSITCSl yCTPONCTBA!

12 Cpenctsa 3aIlUTHI oT
MOBBIIIEHHOTO YPOBHS HH(Pa3BYKOBBIX
KOJIeOaHUI OTHOCSITCS:

13 CpencTBa 3amuThl OT TOPAKEHHS
AIIEKTPUYECKUM TOKOM OTHOCSTCSI:

14 CpenctBa 3al[UThI oT
MOBBIIIEHHOTO  YPOBHS ~ CTaTHYECKOTO
AIICKTPUYECTBA OTHOCSTCS:

15 CpenctBa 3aIATEI oT
TTOHFKEHHBIX 10171 MOBBIIIIEHHBIX
TEeMIEpaTyp MOBEPXHOCTEH
000py/I0BaHUs, MATEPUAIOB M 3arOTOBOK
OTHOCSITCSl yCTPONCTBA!

16 CpejicTBa 3amUTBl OT TAJICHUS C
BBICOTBI OTHOCSATCS:

17 CpenctBa 3aIATEI oT
MIOBBIIIIEHHBIX WK MOHUKEHHBIX
TEMIIEpPaTyp BO3AyXa U TEMIIEPATYPHBIX
nepenaioB OTHOCSTCS YCTPOUCTBA:

18 CpencrtBa 3aIUTHI oT
BO3/ICUCTBUSI MEXaHWYECKHX (PAKTOPOB
OTHOCSTCS] YCTPOMCTBA!

19 CpenctBa 3aIUTEI oT

BO3JICUCTBUS ~ XMMHUYECKHX  (DakTOpoB
OTHOCSITCSI yCTPOMCTBA:
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20 CpenctBa 3aIUTEI oT
BO3CUCTBUS OMOJOTMYECKHX (PAKTOPOB
OTHOCSITCS:

el N =

Oty VI8 HECKDHTATHHBIE BOIIPOCHI

KOHTpOJILHLIe BOITPOCHI

Kak knmaccuduuupyroTes cpeacTa 3auiuThl padoTaronmx?
HasnaueHue cpeicTB 3aIlUThl PadOTAIOIIMX.

[Tpuniun BeI6Opa CpeACTB KOJJICKTHBHOM 3alIUTHl pabOTaIONIHX.

Honyckaercs iu, Beinoc CU13 3a npenensl npeanpusiTus?
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IIpakTnyeckoe 3ansaTue Ne 4
IHoarema 4.1: [IpaBuiia no/1b30BaHMsl CPeICTBAMM MOKAPOTYIIEHU S
Heas padorsi: OcBouts [IpaBuia MCHONB30BAHUS CPEICTB MOXKAPOTYIICHHUs, OTpaboOTaTh
HABBIKU IPUHATHS PELICHUS U UCIIOJIb30BAHUSI CPEICTBA MOKAPOTYILICHUS
OoOopynoBanue: ocHemyuwumens NOPOUWKOBBLL, OSHEMYWUMENb VeleKUCIOMHbLU
TpeGoBanus K 3HAHMAM CTY/I€HTA!
3namo:

- (U3UKO-XUMUYECKUE MTPOLECCHI, TPOUCXOSIINE MPU TOPEHHUH, KJIAaCCU(DUKALIUIO TTOKAPOB,
WX ornacHble (haKTopBl,

- CpCACTBA CUTHAIM3AUHA U ITOKAPHO-TCXHUICCKOC BOOPYIKCHUC,

Xox padoThbl.
1.03HaKOMUTBCS ¢ YCTPOUCTBOM M MPUHIUIIOM JEHUCTBUSI OTHETYLLUTEIS.
2. O3HaKOMHTBCS C MOPSJKOM €ro MCIOJIb30BaHUS.
OcCHOBHBIE CBeJeHHS

[Ipu ompenenenuu BUIOB M KOJMYECTBA NEPBUYHBIX CPEJICTB IMOXKAPOTYLICHUS CIEAYET
YUUTBIBaTh (PU3UKO-XUMHUECKUE U MOKapOOIacHbIe CBOMCTBA TOPIOYMX BEILIECTB, UX OTHOLLIEHHE
K OTHETYLIAIMM BEIEeCTBaM, a TAKXKE IUIOLa/b NPOU3BOJCTBEHHBIX MOMELIEHUH, OTKPBITHIX
IUIOINAJ0K U YCTaHOBOK.

KommuiekroBaHne TEXHOIOTHYECKOTO OOOPYAOBAHUS OTHETYIIUTENSIMH OCYIIECTBISETCS
COIVIACHO TpPeOOBaHUAM TEXHMUYECKUX YCIOBHUH (MacmopToB) Ha 3TO 00OpylOBaHHE WIH
COOTBETCTBYIOILIMM IIPAaBHJIaM MOKapHON OE3011aCHOCTH.

KommiekToBanue UMIOPTHOTO 000pYIOBaHUS OTHETYIIUTENIMHI TPOU3BOIUTCS COTIIACHO
YCIJIOBUSIM JIOTOBOPA HA €T0 MOCTaBKY.

Beibop THma m pacyer HEOOXOAMMOrO KOJMYECTBA OTHETYIIMTENIeH B 3aIlMIIAeMOM
MOMEIIEHU! WIM Ha OOBEKTEe CJIEAyeT MPOU3BOJAUTH B 3aBUCHMOCTH OT KX OTHeTyHlamen
CIOCOOHOCTH, MPEeBbHON MJIOLIaIM, a TAKXKe Kjlacca MoXkapa roprounX BEIIeCTB M MaTepHAalIOB.
Boibop Tuma orHerymuTens (MepeaBHXKHOM WM pPydHOM) OOYCIIOBJIEH pa3MepaMu BO3MOXHBIX
ouaroB mnoskapa. [Ipm MX 3HAaUMTENBHBIX pa3Mepax HEOOXOIUMO HCIOJIb30BATh NEPEIBUKHBIC
OTHETYILIUTEIIN.

Ilepeosusicuvie — OaoOHBI OOJBIIOTO 00BEMa, KOTOpbIE ISl HMX MOOHIBHOCTH
YCTaHABIMBAIOT Ha CIICHUATIBHYIO TENISKKY. [I[pUMEHSFOTCSI OHM Ha OOJIBIINX MTPOU3BOJICTBEHHBIX H
paboYmXx TIOMIAISX.

Ilepenocnvie — HanboIIee PACIPOCTPAHECHHBIH BHJI, OHU OBIBAIOT Pa3HBIX 00BEMOB U BHIOB.

Komnaxmuvle — npeiHa3HAUEHBI CHICIIMAIBLHO JIJIsl UCTIONIB30BaHUS B aBTOMOOMIIE. X pa3mep
HI03BOJISIET I00PaThCsl B TPYAHOJOCTYITHBIE MECTa TPAHCIIOPTHOTO CPEACTBA, I padoTa OOBIYHBIM
OBITOBBIM OTHETYILIUTEIEM HEBO3MOXKHA. Takke Ha MHOTHX M3 HUX €CTh CIICIHATbHBIC KPETUICHHSI
TSl yTOOHOM (priKcaluu B caJlOHE MAIIIWHBI.
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B 3aBucuMocTHm OT Kiacca BO3MOXHOTO BO3TOpPAHHS OTHETYIIMTENW JeNSTcsS Ha
MIPEIOTBPAIIAIONINE Pa3HbIE KJIACCHI IOXkKapa:

KJIacC A — BO3TOpaHHE TBEPABIX T'OPIOYUX BEIIECTB, B OCHOBHOM OPraHUYECKOIO
MIPOUCXOXKICHHS, TOPEHHE KOTOPHIX CONPOBOXKIACTCA TICHHUEM (IpEeBECHHA, TEKCTHIIb,
Oymara);

Kjacc B — Bo3ropanue roproynx KUJIKOCTECH WU TUTABSIIITUXCSI TBEPIBIX BEIIECTB;

kiace C — Bo3ropaHue ra3000pa3HBIX TOPIOYHX BEIIECTB;

kjaacc I — Bo3ropaHue MeTayuioB M UX CIUIABOB (BEIIECTB, B COCTaB KOTOPHIE OHHU
BXOJIAIT);

kjaacc E — Bosropanme 371eKTpoyCcTaHOBOK, KOTOPBIC HAXOSTCS MO HAIIPSKECHUEM.

CPABHEHME OTHETYLUMTENEN
TWN OTHETYLUMTENS

BOAHLE (08}

(] i
sipaii| O © 0| ©
— ©@ | © | @
— = © | © | QO
m— © | © | @
—— @ ©Q | © | ©
— =) @ | ©

Bri6upast orHeTymmTe b ¢ COOTBETCTBYIOIIMM TeMIIEpaTypHBIM MPEAeIOM UCTIONB30BaHuUs,
HEO0OXOMMO YUUTHIBATh KJIMMATHYECKUE YCIOBUSI DKCIUTyaTalluy 3AaHUN U COOPYKEHUH.

Eciu BO3MOXHBI KOMOMHHMpPOBAHHBIE OYard IMOKapa, TO MPEANOYTeHHE IpPH BBIOOpE
OTHETYIIUTEIS OTAAETCS 00Jiee YHUBEPCATLHOMY TI0 00JIaCTH TPUMEHEHHUS.

Jlnst mpenenbHON IO TMOMEIICHHH pa3HBIX KaTeropuil (MakCUMAalIbHOHW IO,
3alMINAaeMON OJHUM WJIM TPYIIOW OTHETYIIUTeNeH) HeoOXOAMMO MpeaycMaTpUBaTh YHCIIO
OTHETYIIUTENIEH OAHOTO U3 TUIIA.

B 0oO011ecTBeHHBIX 3/IaHUAX U COOPYKEHHUSAX Ha KKIOM ATaKe JOJDKHBI pa3MemaTbcst He
MEHee JBYX PYUHBIX OTHETYIIUTENEH.

ITomemenus kareropuu [ MOryT HE OCHAIIATHCS OTHETYIIUTEIISIMU, €CJIM UX TUIONIA/Ib HE
npesbimaet 100 m2.

[Ipy Hanu4uM HECKONBKUX HEOOJBIINX TIMOMENICHUH OJHOW KaTeTOpHH TOXKapHOU
OMACHOCTH KOJHMYECTBO HEOOXOJMMBIX OTHETYIIUTENEH ompelnensieTcs ¢ Y4eToM CyMMapHOU
IUIOMIAIN ATUX ITOMEIICHHUH.

OrHeTyuuTeny, OTIPaBICHHBIE C MPEANPUITHS HA TMEPe3apslKy, JOKHBI 3aMEHSATHCA
COOTBETCTBYIOIIUM KOJMYECTBOM 3apSIKEHHBIX OTHETYIIUTEIICH.

[Tpu 3amurte momenieHuit 9BM, TenedoHHBIX CTaHIMA, MYy3€€B, apXUBOB U T.J. CIEAyeT
VUUTHIBATh  CHENU(HUKY B3aUMOJCHCTBUS  OTHETYMIAIIMX BEUIECTB C  3alMIIAEMBIMU
obopymoBaHreM, M3JETUSIMU, MaTepualaMd U T. . JlaHHBIC TTOMENICHUs ClIeayeT 000pyI0BaTh
XJaJIOHOBBIMU M YTJIEKUCIOTHBIMU OTHETYHIUTEISIMU C Y4ETOM MpPEeAeNIbHO JOIYCTUMOM
KOHIIEHTPAllU{ OTHETYIIAIIEro BEIIECTBRA.

44



Tabauya I OCHOBHBIE TUIIBI OTHETYITUTEIICH

HaumenoBanue u Z
THUIT OTHETYIIATENS c
3apsina T
(ocHOBHOM g
KOMIIOHCHT) I
7
y
€
(6
1 2 3 6
ABpPO30JIbHBII 6
pyaroii OA-1 bpoorit 1.2 1 40 | 0
AdpO30JIbHBIN E 38 y
pyuHoit OA-3 POMITHI ! 2 | 030 0
Bosaymso- Boausiin 5
neHHblid pyunoit OBII-5 | pactBop 3,9 4 20 0
eHo00pa3oBaTeIs '
JKunkocTHBIN Boxusrit 39 3
pyunoii OXK-5 pacTBOp cMauuBaTes ’ 4 9 0
AdpO30JIbHBIN 5 5
pydHoii OA-5 POMITHI 5 | 200 0
. [[lemounass m 10c 4
Menwetii OTI-5 KHUCJIOTHAs YaCTH pacTBOpoM 7 4,5 3-45 0
Bo3aymHo- Bonaursrit 4
nensbiil pyaroit OBII-10 | pactBop 8,6 0 33 50 0
MeH000pa3oBaTes
1 2 3 6
JKunkocTHBIN BoxHbriit 8.6 8
pyunoii OX-10 pacTBOp cMauMBaTEIs ’ 0 3,3 6 0
Adp030JIbHBIN (
pYUHOT oi-lo bpoorin BAl o |81 400 0
ITopomkoBbIit 1
pyUHOT 01131-10 Hopomox 10 0 |75 0 |0
AdpO30TBHBII BpomMaTrn 57 ] 3
Bo3uMbIii OA-50 | (cocraB CIXKB) 0 10 0200 20
Bo3aymino-
TEHHBIN BO3UMBIH Boaubrit 90 ]
OBIT100 pacTBop 00 40 700 20
MeH000pa3oBaTes
2*50)
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[TopomkoBbIi 1
Bo3umbIii OI1100 00 y 1
I1 1
OpOHIoK 00 (| 40 0k | 20
2*50)
VYTIIeKUCIIOTHBIN
OoVy-5 1 1| o-
Vriaekucnora 3,7 5 35 850
0
VTIIEeKUCIOTHBIN
ov-8 y 2l 0-
VYrnekuciora 5,9 8 0 920 0
0
VTIIEeKUCIOTHBIN | 8
YII-IM Yriekucaora 18,7 5 2 0 200 0
VYTIIeKUCIIOTHBIN 4
Bo3uMbIi Y1400 24 00 . 1
VYruekucinora 0 ( 600 22200 80
8*50)

[Tomemenusi, 00OpyIOBaHHbIE aBTOMAaTHYECKUMH  CTAllMOHAPHBIMH  yCTAaHOBKAMH
HOXKApOTYyILIEHUs,, OOecreuuBaroTcsl orHerymmrensiMu Ha 50%, McXoas M3 HMX pPacdyeTHOro
KOJIMYECTBA.

K nepBUYHBIM CpencTBaM MOXKApOTYLIEHHS OTHOCATCS BHYTPEHHHME I0KapHBIE KpaHBbI,
Pa3IUYHOIO THIIA OTHETYIIWTENH, TECOK, BOMIIOK, KolIMa, acOecToBoe mojioTHO. [IpuMenstorces
NEPBUYHBIE CPEJICTBA MTOKAPOTYIICHHUS JJIS TYILIEHUS HEOOBIINX 0YaroB Moxapa.

B cootrBerctBun ¢ tpedoBanusmMu I'OCT 12.1.004 CCBT "lloxapnast 0e30macHOCTb.
OO6ume TpeboBaHus" BCe MPOU3BOJCTBEHHBIE TOMEIIEHUS U CKJIa bl JOJKHBI OBITH 0OecreueHbl
NEPBUYHBIMH CPEACTBAMH MOXKAPOTYILIECHHUS.

BHyTpeHHUI NOXapHbBI KpaH — 3JEMEHT BHYTPEHHEro IOKapHOro Bojxomnposoaa. OH
JIOJKEH OBITh PACIOJIOKEH Ha BbIcoTe 1,35 M OT mona Ha JIECTHUYHBIX KJIETKaX y BXOJIOB, B
kopuzaopax. [loxkapHslif kpan cHaOxkaercss pykaBoM auameTpoM 50 mwm, qumHoi 10 umu 20 M. B
Ka)KJ0OM 3aIIUIaeMOM ITOMEUIEHUH JOKHO OBITh HE MEHEE ABYX MOXKapHBIX KpaHOB. Pacxo/1 BObI
Ha paboTy BHYTPEHHMX MOXKapHBIX KPaHOB MPUHUMAETCS, UCXOJI U3 YCIOBHS MOAAYM BOJBI Ha
OJIHY WUJIH JiB€ CTpYH. [IpOon3BOANTENHEHOCTD KaXKION CTPYH J0JIKHA ObITh HE MeHee 2,5 Ji/c.

OrserymnTeny sBIAIOTCS MEPBUYHBIM CPEJICTBOM TYIICHHs HauMHAIOIIMXCS MOKapos. B
3aBHCHUMOCTH OT BUJAa NPUMEHSEMbIX OTHETaCUTENIbHBIX BEIIECTB Pa3MyaioT NMEHHbIE, ra30BbIE,
YKHUJIKOCTHBIE M MOPOILIKOBBIE OTHETYIIUTENN YTJIEKHCIOTHBIE orHeTymuTenu tuna OY-5, OY-8
MIPEACTABISIIOT COOOM CTaJIbHOW OaJUTOH HATOJHEHHBIN >KHIKOW YTIIEKHCIOTOW, U CHAOKCHHBIH
CHelMaTbHBIM BEHTHJIEM -3allOpOM M pacTpyoom. Pabodee naBieHMe B OTHETYHIMTENE MpU
temneparype 20°C cocrapnsier 70 am. Ilpu BbIXOJe >KMIKON YIJIEKHCIOTHI U3 OalljloHa OHA
MTHOBEHHO NpPEBpAIIaeTCs B YIJICKHCIBINA ra3, 00beM KOTOPOTO MO CPaBHEHHUIO C YIIIEKHCIOTOU
yBennuuBaercs B 400-500 pa3, 4To 0O4€Hb Ba)KHO IIPU TYHIEHUU 3arOPaHUM.

Orserymureny Mo BUAY MCIONb3YEMBIX CPEACTB TYLIEHUS MOAPA3AEIAIOTCS Ha TpHU
IPYMIIbL: IEHHBIE, FA30BbIE U IOPOLIKOBBIE.
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I’IOpOUJKOBbIVI OrHeTywunreslb

yexa 22 Dbiar
conn PYKOATKA

MaHOMETD AN KOHTPONS
paboyero nasnexHus

a3 BbITECHAOWMA

cuhoHHan Tpybka
NOPOLLOK OrHETYWaLLWi

KOPNYC OTHETYWHTENS

[TopomIkoBble OTHETYIIMTENH SBJISIOTCS TPAKTHYECKH YHUBEPCAJIbHBIMH (TYIIAT Kak
TBEpJble, TaK M OKUJAKHE BEIIeCTBa), a TaKXKe OTHOCUTEIBHO HEIOpOoruMH. beiBaroT
ra30reHepaToOpHbIMU M 3aKaYHBIMH. [ [pUHINIT 1eHCTBHSI OCHOBAH Ha TOM, YTO MOPOIIOK, TOKPBIBAs
oyar BO3TOpaHUs, H30JIMPYET €ro OT KUCJIOpOJa M TEeM CaMblM OCTaHaBIMBAaeT OroHb. He
NpUMEHSIETCA Ha MaTepuaiax, KOTOpble MOTYT TOpeTh 0e3 Kuciopoaa. Takol OrHeTYIIUTENb UMEET
psIl CYIIECTBEHHBIX MHUHYCOB: IIPU €T0 UCIOJIb30BaHUHM 00pa3yeTcsi TOKCUYHOE 00J1aK0, TOITOMY
HEO0OXOIUMO 00s13aTeNbHO HAJAETh PECHHUPATOp; OTPaHUUMBAETCS BUIUMOCTH B IIOMEIICHUH;
OTCYTCTBYET OXJaXIaroIui 3(p(GeKT U MOXKET BO3HUKHYTHh IIOBTOPHOE BO3TOpaHHE; TPYIHO
OTMBIBAETCS, BEIH, HA KOTOPbIE MOMNaJl MOPOLIOK BOCCTAHOBJICHUIO HE TOJIEKAT; MPU XPaHEHUU
MOPOULIOK B HEM CIIEKHUBAETCS; CPOK TOJAHOCTU BCETO 5 JIET U IUIOMIAAb TylIeHus Bcero 10 KB.M.;
BBICOKHE TPeOOBAHMUS K yCIOBUSAM XpaHeHus. [I[prMeHsITh ero JIydiie Ha YJIHIe U B TPAHCIIOPTE.

W3 orHerymmrens OrHeTYILIAllee BEIIECTBO MOXET I10/1aBaThCsl MOJ JaBJIECHHEM Ta3osB,
00pa3ylonMxcsi B Pe3ysbTaTe XUMHUECKOW peakiuu (XMMUYECKHE TEHHBIC); MOJ JaBICHHEM
3apsia wiM pabouero rasa, HaXOASIIErocs Haj OrHETYLIAlUM BEIIeCTBOM (YIJIEKHUCIOTHBIE,
a’pO30JIbHBIE, BO3AYIIHO-TIEHHBIE); MO IaBJIEHUEM pabovyero rasa, HaxoJsAUIerocsl B OTAEIbHOM
0ayutoHe (BO31YLIHO-TICHHbIE, a3P030JbHbIE); CBOOOJHBIM MCTEUEHUEM OTHETYIIAIIETO BEIIeCTBa
(mopomuikossie, Tuna OI11).

MaitonuTpaxHble OTHETYIIUTENN UMEIOT 00BbEeM 10 5 JI; MPOMBILUIEHHBIE pydHble — 10 10
J1, IEpeBIKHBIE U cTallMoHapHbIe — 6osee 10 1,

Bce ormerymmrenun mno crnocoOy cpabaThlBaHUSI MOXHO pa3/IedUTh Ha HECKOJIbKO

KaTErOpHUid:
PYuHble — IPUXOJIAT B ACUCTBHUE C IIOMOIIBIO YeJTOBEKa, IPH HAXKATHU HA COOTBETCTBYIOIIHNIA PhIYar;
aemomamuyeckue (camocpaOaThIBAIOIINE OTHETYIIMTENN) — CpabaThiBalOT 0e3 NPHCYTCTBUS
YyelloBeKa, KOTJa OKpYy’Karolllas TemIepaTypa MpEeBbIAaeT 3aJaHHYI0 HOPMY, HCIIOJIb3YIOTCA B
MecTax MOBBIIIEHHOH MOKapOONACHOCTH; KOMOUHUPOBAHHblE — COUETAIOT B cebe PYHKIIUU PYUHBIX
¥ aBTOMAaTHYECKHX.

Ilennvie ocnemywumenu 1Mo KOHCTPYKLMH NOJPA3AENsAOT Ha XUMHUYECKUE, BO3AYILHO-
NICHHBIE U )KUJKOCTHBIE 7S TO1a4YH BO3YIIIHO-MEXaHUUYECKOMN TEHBI.

Cpenu XMMHUYECKUX TEHHBIX OTHETYIINTENeH Hanbonbmee npuMeHenne umetor OXII-10,
OIl-14, OII-OMM. HX npuMeHSIOT Uil TYUIEHUS IOXAapOB TBEPABIX TOPIOYHUX MaTEpPHUAJIOB,
JIETKOBOCIUTAMEHSIOIINXCS U TOPIOYUX KUIKOCTEH.

Xumuaeckuit nmeHHpld orHeTymuteas OXII-10 nmpeacraBiser coOoil CTaIbHOM OAJIJIOH C
TOPJIOBHHOM, 3aKpBITOM YYT'YHHOM KpBIIIKOH C 3amopHBIM ycTpoiictBoM (puc. 20.3). 3amopHoe
YCTPOMCTBO MMEET PE3UHOBBIM KiamaH, MPYXHUHY U PYKOATKY. C Leblo 3alUThl OT KOPPO3HU
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BHYTPEHHSISI TOBEPXHOCTh OTHETYIIUTENSI TOKPBITA AMOKCUIHOM cMooit. KucinoTHas yacte 3apsna
HaXOJHUTCS B TIOJMATUICHOBOM CTaKaHe, pAclOJOKEHHOM B Kopmyce orHerymmrens. s
IPUBEICHNS OTHETYLIUTENs] B JCHCTBUE pPYKOSTKY IIOAHMMAIOT BBEPX U I1OBOPAYMBAIOT
OTHETYILIUTENIb KPBIKON BHU3. [Ipu 3TOM KilamaH KUCIOTHOTO CTaKaHa OTKPBIBAeTCS, KHUCIOTa
BBITEKAET W3 CTAaKaHa, CMELIMBAETCS CO IIEJI0Ybi0, M oOpasyercd meHa. JlaBneHwe B Kopiryce
OTHETYIIUTEIS PE3KO MOBHIIIAETCS U MIEHA BEIOPACHIBACTCS HAPYKY.

Bo3zoywno-nennwvie ocnemymumenu: pyunsie OBII-5 u OBII-10; nepeasmxusie OBII-IOO;
crarmonapusie  OBIIC-250A, OBIITY-250. Bo3aymHo-mexaHnuueckass IeHa oOpasyeTcs mpu
B3aMMOJICHCTBUY YIJIEKUCIIOTO Ta3a ¢ pacTBOpoM meHoobpazosatens mapok [10-1, T1O-1/1, T10-0k,
[1O-3A. IlpomomkutenbHocTh aeiictBus orHerymmutens OBII - 53 ¢, OBII-100 - 45... 65 c.
Kparnocts menbl, He MeHee 70. OrHerymiamas CIOCOOHOCTh NMPU TYLUIEHUH aBTOMOOMIIBHOTO
oenszuna OBII-100 ¢ menooOpasoBarenem I1O-1 cocraBiuser 6,5 M2, TeMIepaTypHBIH PEKUM
skcrryatanuu S. ,.50°C.

Pyunoit OBII (orHerymurens BO3AYIIHO-TIEHHBIN) MPUMEHSIOT AJI TYIICHUS 3aropaHuit
Pa3IUYHBIX BEIIECTB U MATEPHAJIOB, 3a UCKIOYEHHEM IIEJIOYHBIX METAUIOB U BELIECTB, TOPEHUE
KOTOPBIX MPOMCXOAUT O€3 IOCTyma BO3/AyXa, a TAaKXKe 3JIEKTPOYCTAaHOBOK, HAXOAAIIUXCS O]
HanpspkeHueM. [t TyleHus: B Ha4aabHOW cTaanu Hebonpmmx oyaroB noxapa JIBXK u roprounx
KUAKOCTEH UCTIONB3YIOT CTAllMOHAPHBIE BO3AYIIHO-TICHHBIE OTHETYIIUTEIH.

Pyunoii ornerymmutens OBII-10 cocTonT U3 CTALHOTO KOPITyca, KPBIIIKH, OauioHa st
BoITankuBaromero raza (CO2) u cudoHHON TpyOKHM C HacaaKoOW Ml CO3/aHUs BO3TYLIHO-
MEXaHUYECKON TEHBI, PYKOSITKU M MeMOpaHbl JJIi MPEIOTBPAIICHUS HUCIAPEHUS KUIAKOCTH W3
KopIryca.

UToObI MPUBECTH OTHETYIIUTENb B JICHCTBHE, HEOOXOAUMO CHATH OAIIJIOH C KPOHIITEHHA U,
Jiep>Ka €ero 3a pydky JIEBOM pyKoil, MpaBol OTBEPHYTh O OTKa3a MaxOBUYOK, OTKPBITh BEHTUJIb-
3amop M HalpaBUTh PacTpyO Tak, YTOObI BEIOpAackiBaeMasl U3 HEro cTpys rasa (umHou 1,5 — 3 mu)
nomajgana Ha ouar orHsi. Bo Bpemsi paboThl OTHETymHMTeNs OaljioOH HeNnb3sl AepkaTh B
TOPU30HTAILHOM TOJIOKEHUH, TaK KaK 3TO 3aTPyIHSET BbIXOJ YIJIEKUCIOTHI 4epe3 CHU(OHHYIO
TPYOKy.

B BO31yIIHO-TIEHHBIX OTHETYIIUTENSIX JEHCTBYIOIIUM BEIIECTBOM SIBJISIETCS II€HA, KOTOpast
MIOYTH MOJIHOCTHIO COCTOUT U3 BO3AyXa. DPdEeKTUBHBI TPH MEPBOM CTAANH 3aTOPAHUS IS TYILICHUS
TBEP/bIX BEIIECTB, TOPIOYUX KHUJIKOCTEH U IJIABALIMXCS MaTepHalloB — JepeBo, Oymara, macio,
KpPAacKH M JIaKH.

[IpenmymiecTBoM SIBISIETCS CPAaBHUTENBHO J0Jroe Bpems paOoTsl. M3 MUHYCOB MOXKHO
MEPEUYNCIINTh: BBICOKAs] KOPPO3HiiHAs aKTUBHOCTH 3aps/ia; MPUMEHEHHE BO3MOXXHO TOJIBKO IpPH
temneparype ot +5 10 +50 rpagycoB; Kaxablil o1 HaJo nepe3apsKaTh.

YITIEKNCITIOTHDI N OrH eTywunTesllb

pactpyb

\

3anopHO-NycKOBoe
A YCTPOWCTBO

HROXUMHOro Tuna
qéKa

\ py4Ka ins nepeHocT
OFHETYWWTENS

cuPOoHHaR Tpybka

3apsaf 1BYOKWCH
yrneposa

CTanbHOM 6anNnNoH

48



Yenexucnommuwtit ocnemywumens >pdextuBHo padotaer Bcero 40-6- cex, moaTomy mpu
TYIIEHUU T0Kapa HaJ0 JIEeHCTBOBaTh OBICTPO M PHEPruyHO. BecoBas mpoBepKa YIiIEKUCIOTHBIX
OTHETYIIUTENIE NPOBOAUTHCS HE PEXKE OJIHOTO pa3a B TPU Mecsla, a OCBUAECTEIbCTBOBAHHUE C
TUAPABIMYECKUM HUCIBITAHUEM —4Yepe3 MATh JIET. 3allOPHOE U NMPEJOXPAHUTEIbHOE YCTPOWCTBA
YIJIEKUCIOTHBIX OTHETYIIUTEICH TIIOMOUpYeTCs.

VYTIIIeKUCIOTHBIE OTHETYIIUTENIN OCTAHABIMBAIOT PACIIPOCTPAHEHUE OTHSI OJaroaaps Tomy,
YTO CHJIBHO CHIDKAIOT TEMIIEpATypy ouyara BO3TOpaHus U 3a CYET XJIONbEB, KOTOPbIE U30JIUPYIOT
mamMsi OT KHCJIOPOJa U 3aMEHSIOT €ro YIJIEKUCIbIM ra3oM. OTIIMYHO MOAXOIAT JUIsl TYLIEHUS
rOprOYnX JKUAKocTell (OeH3MH, KEpPOCHH, COJsipKa), 3ieKTpoycTaHoBok 10 1000 B, mpoBoaxw,
MaTepuasoB, TOPEHUE KOTOPBIX HE MOXKET MPOUCXOJIUTH 0e3 JocTyma Kuciaopojaa. MUHYCHL: CO
BpPEMEHEM YIIETyYMBAETCS OTHETYIIAIIee BEIIECTBO M B BAXKHBIH MOMEHT OajUIOH MOXKXET OBITh
MyCTBIM; MOXKHO OOMOPO3UTh PYKH, €CIIM B3STHCS 3a pacTpyO paclbUIMTENS U COCTUHUTEIbHYIO
TPYOKY OTHETYIIIUTES; BPETHOE BO3/ICHCTBHE ITAPOB YIIICKUCIIOTO T'a3a Ha YeJIOBEeKa. Y TJICKHCITBINA
OTHETYIIUTENIb HENb3sl MPUMEHATH IS TYIICHUS IIETOYHBIX METAJUIOB, BEIIECTB, TOpAIux 0e3
Kucinopona U yenoBeka. LIMpoko wucmonb3yercss B OOIIECTBEHHBIX M O(HCHBIX 3IaHUAX, B
TPAHCHOPTE U B OBITY.

[leHHble oOrHeTymMTENM NpeJHA3HAYarOTCS JUIS TYIIEHHS TOPIOYMX MAaTepualloB,
KHUJIKOCTEH M JIIOOBIX KOHCTPYKTHBHBIX 3JE€MEHTOB BaroHOB, KpOME 3JIEKTPOOOOpYyIOBaHHUS
HAXOJALIETOCS TI0J] HanpsDKeHHEeM. Bo Bcex citydasix paOOThI ¢ TIEHHBIM OTHETYIIUTENIEM HENb3s
npUOKATHCS K YacTSIM KOHTAKTHOM CETH Ha pacCTOsIHUE MEHee 2 M.

[lennpiit ornmerymmrens OII-5 cocTOMT M3 METAIIMYECKOrO IMMJIMHAPA, KHUCIOTHOIO
CTaKkaHa C JeprKaTesieM, KPBIIIKH C PYKOSATKOW, MPYKUHOM M KIIAIaHHBIM MPEAOXPAHUTEIbHBIM
ycTpoicTBOM. OTHETYIIUTENb 3apsiKaeTCs MICJIOYHON W KUCIOTHOM YacTsaMmu. KucnotHas 4acthb
HaxOJIUThCS B CTaKaHeE, a IIEeJI0YHAsI — B KOPIYCE OTHETYIIUTETIS.

s mpuBenenus orHerymmrens OI1-5 B neficTBue HEOOXOAMMO CHATH €r0 C KPOHIITEHHA,
MOBEPHYTh PYUYKY BBEPX /10 0TKa3a Ha 1800 U, mepeBepHyTh OrHETYIIUTENb BBEPX THOM, HAIPABUTH
CTpPYIO IIEHbI B o4ar noskapa. Bpemst aelicTBus neHHbIX orHeTymuTenei 60 cex, N1aabHOCTh CTPYU
6-8 m.

OnuH pa3 B roJ] IEHHbIE OTHETYIIUTENN NTPOBEPSAIOTCS Ha KAUECTBO PACTBOPOB, LIEIOYHOMN
U KHCIIOTHOM 4acTed 3apanoB. He pexxe uem depe3 Tpu rojga MPOBOAATCS T'MIPaBIMUYECKUE
UCTIBITAHUS ATHX OTHeTymuTeneil. Jlata 3apsaku, MpOBepKHM W UCHBITAHHA, a Takke (hamumms
NPOM3BOJMBIIET0 MX pAa0OTHUKA YKa3blBalOTCd Ha OWpKE WIM KOPIyce OTHETYIUTes,
3aMMChIBAIOTCS B MACHIOPT 3TOTO OTHETYIIUTEIIS.

OrHETYLUMUTE/Ib BO3AYLLUHO-
3IMYNbCUOHHbIN (OB3)

C dropconspmmautiim

OCHOBHBIMU TUTIOCAMH 8030YUIHO-IMYIbCUOHHBIX OTHETYIIUTENCH SBISAIOTCS: 0€301MacHOCTh
JUISL JTIOIGH M OKpYXKaroule cpelbl; HEe YMEHBIIAIOT BUIUMOCTH; MOXKHO TYUIUTh JOCTATOYHO
OOMNBIIYI0 TUIOMIAAE; IPPEKTUBHO OXJIAXKTAIOT OdYar BO3TOPAHUsS; MOXKHO HCIIOJNB30BATh MPH
temnepatype 10 -40 rpagycoB. Benu mociie ux MCHOJIB30BaHUS XOPOIIO OTMBIBAIOTCA U MX HE
npunercss BbiOpachiBaTh. C MOMOIIBIO JTaHHOTO BHUAA OTHETYIIUTENCH BO3MOXHO OOpPOTHCS C
MOKapoM B IMOMEIEHWH 0e3 MpeaBapUTEIbHON SBaKyalluu JIIOJEH, B TPAHCIIOPTE W Ha YJHIIE.
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MOXHO TYHIMTh FOPIOYHE BELIECTBA, OPraHUYECKHE BEILECTBA, TOPEHUE KOTOPBIX MPOUCXOIUT C
TJICHUEM, TOPIOYHE KUIKOCTU, HIEKTPOYCTAHOBKH IO/ HAMIPSDKEHUEM U 3JIEKTPOOOOPYOBaHHE 10
10000 B. HenoctaTtkoM sIBISI€TCS TOJIBKO CPAaBHUTENIBHO BBICOKAs 1IEHA.
3aMeHSIOTCSl OTHETYHIMTENUu ¢ OOOpBaHHOM IIOMOOI, 0e3 pacTpyba, ¢ HEUCHPaBHBIM
pacTpyOoM WM BEHTHIIEM (MaXOBUYKOM), C IPOCPOUEHHBIM CPOKOM MPOBEPKH MJIM MCIIBITAHUS, C
HEUCIPAaBHBIMHU PYYKaMH U JPYTUMU AePeKTaMHu.
Conep:xanue oTyeTa
1.0nucarh yCTpOUCTBO M IPUHIIMI I€UCTBUS OTHETYIIUTEIIA.
2.0nucaTh NOPSJIOK €ro UCTIOIb30BAHMS.
3.0nummuTe NopsaI0K U CPOKH BBIIOJHEHUS TPOBEPKU OTHETYIIUTENEH.

4.0nuumuTe NOPSAOK ONPEENIEHHUsS KOJMYECTBA OTHETYIIUTENEW B 3aBUCUMOCTU OT
KaTeropuu MpOU3BOICTBEHHOTO IIOMEIEHUS.
5. Onumure NOpsAAOK IEHCTBUS IIEpCOHAIA IIPU MOXKapeE.
6. BBIOTHUTE CPABHUTENBHBIN aHAIN3 OTHETYLIUTENEH.
KoHTpoJbHbIE BOIIPOCHI
1.Opranuzanus ['ocygapctBenHo# mpoTuBonoxapHoii ciyx061 MUC P® u BenoMcTBEHHOU
II0’KapHOM OXpaHbI Ha K.J. TPAHCIIOPTE.
2.OCHOBHBIE CBEIEHUS O FOPEHUM MPUUYMHBI U MCTOYHHMKHU I0KAPOB U B3PBHIBOB Ha XK.1.
TPaHCIIOPTE.
3.Ilepeuncnute omacHble PaKkTOPHI MOXKApa.
4.IlepeuncnuTe KaTeropuy MOMEILEHUH U 3JaHUH 110 CTETIEHU B3PbIBO-TI0’KaPHON OITACHOCTH.
5.Kakue ornerymaniue Beniectsa Bol 3Haere.
6.Ilepeuncnure cpecTBa MOKAPHOM CUTHAIM3ALMH, AaBTOMaTUYECKOT0 MOXKapOTYLICHHS.
7.1lepeyncnure BUABI TOKAPHON TEXHUKHU U MOPSIOK €€ IPUMEHEHHUS.
8.IlepBuuHbIE CpeICTBA MOKAPOTYILIEHUS.
9.IlosicHuTe  yCTPOWCTBO M MPUHLMI IEHCTBUS IEPBUYHBIX CPEICTB MOKAPOTYILIEHUS.

10.ITosicHuTe B Kakux cilydasx KakKue MEepBUYHBIE CPEICTBA IMOKAPOTYIIEHUs BBl Oynere
HCIIOBb30BATh.
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Ioaremad.2 U3yueHue nepBUYHBIX CPEJACTB TYIIEHHUS MOKAPOB
Lesb padoThl: U3yYUTh IEPBUYHBIC CPENICTBA MOKAPOTYLICHHS HAa paboyeM MecTe, 00JIacTh
WX IPUMEHEHUS

3agaHue: U3yYUTh Ha3HAYCHHE, BUABI U 00JaCTh MPUMEHECHUS MEPBUYHBIX CPEICTB TYIICHUS
MOKapoB.

OcHOBHBIE CBeIeHUS
Ilo:kap — HEKOHTPOIUPYEMOE TOpeHUe, MPUUUHSIONIEe MaTepUAIbHBIN yIIepO, Bpel KHU3HU U
3/10pOBBIO IPAXKIaH, HHTEpecaM oOLIeCTBa U FOCYAapCTBa.
I'openue — 370 OBICTPO MPOTEKAIOLIAS XUMUUYECKasl PEaKIsi, COIPOBOKIAIOIIEECS BIICICHUEM
00JIBIIOr0 KOJMYECTBA Teruia. [IJis BOSHMKHOBEHHUSI M Pa3BUTHS IpoIiecca TOpeHUs: Heo0X0AuMO
HaJIM4yue Tpex (pakTopoB: rOPIOYETo BEIIECTBA, OKUCIUTENS U HCTOUHUKA BOCIUIAMEHEHUS.
Cy1ecTBYIOT YeThbIpe croco0a MOHUKeHUsI TeMIlepaTypbl TOPeHusl U, cJieJ0BaTeIbHO, ero
NnpeKpalleHns:
e Bo3zzeiicTBue Ha MOBEPXHOCTHh TOPSIIMX MATEPUAIOB OXJIAXKIAIOIIUMHU OTHETYIIAIIUMU
CpeICTBaMU;

o Co3ganue Mex1y 30HOU TOpEeHUs U TOPIOYUMHU MaTeprallaMy MU BO31yXOM H30JUPYIOIIETO
CJIOSl U3 OTHETYUIAIIUX CPE/CTB;

e TopMokeHHE CKOPOCTH pEaKIMU TOPEHUs BO3JCUCTBHEM Ha HEE XUMUYECKUMHU
OTHETYIIAIIUMHU CPEJICTBAMU;

o Co3gaHue MeXAy 30HOW ropeHus U APYruMu OOBEKTaMU WM BOKPYT HEe Ia30BOM WM
MapoBOM CpeIbI.

Jns TylieHus mokapa OrHETacUTENIbHBIE CPEACTBA MPUMEHSIOT B ra3000pa3HOM, >KUIKOM U
TBEpJIOM coCTOsIHMH. OTHETaCUTENHHBIMHU CPEJICTBAMH MOTYT OBITh: BOJA, BOJSHOMN Tap, BOJHbBIC
pacTBOPHI COJIEH, TIeHa, YTIEKUCIOTa, MHEPTHBIE T'a3bl, TaJIOUTUPOBAHHBIE YTIIEBOPOIbI, TOPOIIIKH,
MOKpbIBaia, MECOK U Jp.

Bona — Haunbonee nemeBoe U yHUBEPCAIBHOE, a O3TOMY HMIMPOKO PACIPOCTPAHEHHOE CPEJICTBO
TyHICHHS TIokapa. B ouar moskapa Boja mojiaeTcs BOJHBIMH CTBOJAMHU B BHJEC KOMIIAKTHBIX U
pacmbUIeHHbIX CTpyi. Jlns moBbimieHuss S()QPEKTUBHOCTH TYIIEHHS B BOJY JA00ABISIOT
MOBEPXHOCTHO-aKTHBHbBIE BEIIECTBA.

[lena Hampia mMUPOKOE MPUMEHEHHUE M7 TYIICHHUS JIETKOBOCIUIAMEHSIOIIUXCS M TOPIOYHX
JKUJKOCTEH M OOJIBIIMHCTBO TBEP/ABIX TOprouMX BemiecTB. OTHeracuTeIbHbIE CBOWCTBA IEHBI
COCTOSIT B TOM, UTO OHa, 00J1a/1ast HEOOBIION MIIOTHOCTHIO, XOPOIIIO YIEPKUBAETCS HAa TOBEPXHOCTH
TOpSIIMX BELIECTB, TEM CaMbIM H30JIUPYET UX OT KMCIOPOAA BO3/IyXa U 30HBI TOPEHNUS, YMEHBIIAET
BBIJICTICHHE TOPIOYUX Ta30B. Pa3nuuaror ABa MEeHbI: XUMUYECKas ¥ BO3AYIIHO-MEXaHUYeCKasl.

WNHepTHBIE Ta3bl TPUMEHSIOTCS I TYIICHHUS HEOOBITNX MOXKAPOB B 3aKPHITHIX MOMEIICHHSIX.
OruHeracuTtesbHOE JEHUCTBUE UX COCTOUT B CHMXKEHMHM KOHIEHTPALMHM KUCIOpPOAA MX COCTOMT B
CHIDKEHUW KOHIIGHTpAIlMM KHUCJIOPOJla B OYare TrOpeHHsl ¥ TOPMOXKEHHH peakiuu ropeHus. K
WHEPTHBIM T'a3aM OTHOCSITCS: YTIICKUCIIBIHN ra3, a30T, TeTUi, aproH, TLIMOBEIE U OTPAOOTAaHHBIE Ta3kI.

lannmonaupoBaHHbIe YTIIEBOIOPOIABI 00JIAAAIOT BBICOKOH 3(PHEKTHBHOCTHIO TYIICHHUS IOXKapa
JaXe MPU CPaBHUTEIHLHO HEOONMbIINX KOHIEHTpanusix (3- 7% mo obdbemy.) x ormeracutenbHOe
JIEHCTBHE OCHOBAHO HA XUMHUYECKOM TOPMOYKEHUU PEAKIIMU TOPEHUS MPU BBEICHUH ITHX BEIIECTB
B 30HYy TOpPEHHSA, TOITOMY HX Ha3bIBAIOT HHruOutopamu (Qrermaruzatropamu WM
aHTuKatanuzaropamu). K HHUM oOTHOcATCS: OpOMHCTBI  3TW, OpOMHUCTBIM  METHUJIEH,
terpadTopauOpoMeTan Ap., a TaKKE€ COCTAaBbl Ha MX OCHOBE. [IpUMEHSIIOT ATH BelecTBa MpH
TYHUIEHUH DJIEKTPOYCTaHOBOK, JIBC, 1erkoBOCIUIaMEHSIONIUXCS ¥ TOPIOYUX HKUJIKOCTEH.

OrseracuTenpHbIC MOPOIIKH MPUMEHSIOT MPU TYIICHUS HEOOJBIIMX TOXAPOB, OTACITHHBIX
ycTaHOBOK | T. [[. OHM 0051a1a10T BEICOKOM 3()PEKTUBHOCTHIO, YHUBEPCATHHOCTHIO, 0€3BPEIHBI JIJIS
OpraHu3Ma, HEe BBI3BIBAIOT KOPPO3HUIO METAJIOB, HE AJIEKTPOIPOBOIHBI.

Knaccupukanus nmoxxapos

Pexomennyemblie
Knacc XapakTepuCTUKA FOPSIIUX MaTEPUATIOB
OTHETYIIAIIHE COCTaBbI M
noxapa U BEIIECTB
CpeICTBa
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['opeHue TBepAbIX TOPIOYMX MaTEPHAIIOB, Boma wu gpyrue Buasl
A KpOME€ METaJyioB (lIepeBO, yrojb, Oymara, | OTHETYILIAIIUX CPEJCTB
pe3rHa, TeKCTHIIbHbIE MaTepHallbl U Ip.)
I'openue XuAKOCTEM M IUIABALIUXCS IIpU Pacnbinennas Bona, Bce
B HarpeBaHUU MaTepuanoB (Ma3yT, OCH3MH, JaKu, | BHJbI IEH, HTOPOLIKH
Macia, CHUpPT, CTEapuH, KaydyK, HEKOTOpbIE
CUHTETHYECKHE MaTepuabl)
['openue  roproouunx ra3oB  (BOJIOpOZ, I"a3oBbie COCTaBbI:
C alleTUJICH, YTJIeBOJAOPOIbI U Ap.) WHEPTHBIE pazbaBuTenu
(NO2, COg2), nopomuku,
BOJIa (JIJIs1 OXJIAXKICHHS )
D ['openue MeraymuioB M HMX CIUIABOB (Kalu, [Topomku (mpu
HaTpUH, ATFOMUHUN, MarHUi) CIIOKOMHON  mojade  Ha
TOPSIIILYI0 HOBEPXHOCTD)
E I'openne 00opyoBaHus, [Topomku, yraekucabiil
HaxOJSIIErocsi MoJ HaupsHKeHUEM ra3, XJIaJJOHbl

K nepBuuyHBIM CpeacTBaM IOKAPOTYIIEHUS OTHOCATCS BHYTPEHHHE IIOKAapHbIE KpaHBI,
pa3IMYHOIO TUMA OTHETYLIMTENH, MECOK, BOMIOK, KolIMa, acOECTOBOE MOJIOTHO, JIOMBI, IIHJIBI U
Tonopsl. [IpuMeHst0TCS NepBUYHBIE CPEACTBA MOKAPOTYIIECHUS JJIs TyIIEHUS] HEOOJBIINX 04aroB
1o’kapa.

AcOecToBOE MOJTOTHO U 0J€slJI0 U3 KOIIMBI IPUMEHSIOT /ISl TYIIEHMSI BEILIECTB U MaTepUaIOB,
TrOpeHHEe KOTOpBIX IpeKpamiaeTcss 0e3 [JocTyna BO31yXa. OTUMH CPEICTBAMU IOJHOCTBHIO
MOKPBIBAIOT OYar moxapa. OTH cpeicTBa d(PPEKTUBHBI MPH TOXKAPE, BOSHUKAIOIIEM Ha TJIaIKOi
MOBEPXHOCTH (IO MOy MOMEIIECHHUs) U MJIOLIAIU 3arOpaHys MEHbLIE pa3Mepa MOoJI0THA WK OfiesIa.

Ileckom Tymart win coduparoT HebombIMe kKoauuecTBa npoiusimmxcs JIBX, K umu tBepabix
BEILECTB, KOTOPBIE HENb3s TYIIUTh BOJOK.

Ornerymmresaun

B mnHacrosiee BpeMs NPOMBIIUIEHHOCTb BBIITYCKA€T pa3JIMYHBIE PYy4YHbIC, INEPEABUKHBIE H
CTallMOHAPHBIE OTHETYIIUTEIIH.

IIo coxep:xkaHUI0 OrHeTylIalmero BewiecTBa W (PYHKUMOHAJLHOMY HA3HAYEHUIO
OTHETYILIMTEJH JeJATCH Ha YTIEKUCIOTHBIE, BO3YIIIHO — IIEHHBIE, IOPOLIKOBBIE M a3PO30JIbHbBIE
OTHETYLIUTEIIH.

Yraekuciaorubie orHerymmresn OY -2; OY - 3; OY - 5; QY - 8:

s yraekucnotHeix orHerymwureneil (OY) ornerymamum cpeactBom CO - orHerymuresnei
SBIISICTCS CKIDKEHHBIN TMOKCH] yriepoaa (YIIIeKUCIoTa, Kak B ra3upoBaHHOM Boje). CKMKEHHBIH
ra3, HaXOJSAIIHiACs B OaJUTOHE, BO BPEMS CTIOIb30BAHUS OTHETYIIUTENSI IEPEXOANT B Ta3000pa3Hoe
COCTOSIHME CO37aBas CHJIBHOE OXJIaXJEHHe, MpeBpallasch YacTUYHO B CyXOil Jenu 3abupas
OONBITYI0 dYacTh Temja. YTJICKUCIOTHBIE OTHETYIIMTENH TOAPA3NeNAIOTCS Ha pYyJHBIE,
NEepeABIKHBIE W CTallMOHApHBIE. OTH OTHETYLIMTEIM WJCalbHbl [UIsl TYIIEHUS 3aropaHuit
KJjlacca A (TBepJble BemlecTBa), B (xuakue Bemectsa), C (ra3oo0pa3Hble BEIIECTBA) B HAYAJIbHOM
CTaJUM Pa3BUTH U AJIEKTPOYCTAHOBOK, HAXOSIIMXCs oA HanpsbkeHueM 10 1000 B.

OY - HeJIb3sl TYIIUTD:

e TOPSIIYIO OJIEXKAY Ha YeloBeKe (MOKET BbI3BaTh 0OMOPOKEHHUE)

e  TIOJB30BATHCS I TPEKpAIICHUS TOPEHUs IIEIOYHBIX METaUIOB, a TaKKe BEIECTB,
MIPOJIOJKAIOIIMX TOpEeHUe 0e3 TOCTyIa KUCIOpoaa U3 OKpYKaroIel cpeapl (HapuMep: COCTaB Ha
OCHOBE CEJIUTPBI, HUTPOIICILITIONO3bI, MTMPOKCUIINHA).

IHopomxkoBbie pyunsbie orHerymutean: OII- 4; OII-5; OII-8; OII-10; OII-100:

[TopomkoBble OTHETYIIMTENCH MpeaHa3HAYEHBI JUIsl TYIICHHUS 3aropaHus Kiacca A (TBepjble
BeriecTBa), B (ckunkue BemiectBa), C (ra3oo0pa3Hbie BEIIECTBA) B HAYAIbHOW CTaJUH PA3BUTHUS U
3JIEKTPOYCTAHOBOK, HaxXoAsIMXcs o Hanpsbkenrem 1o 1000 B.
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[Tpuniun neicTBus: mpu cpabaThIBAHUM 3allOPHO—ITYCKOBOTO YCTPOMCTBA MPOKAIBIBAETCS
3ariynka OanoHa ¢ pabouuM ra3oM (yrieKucislii ras, a3ot). ['a3 no TpyOke 1oiBojia nocTynaer B
HIDKHIOIO YaCTh KOPITyCa OTHETYIIMTENS U co34aéT N30bITOUHOE aBienue. [lopomok BeITecHsIeTCS
1o cuoHHOM TpyOKe B LUIAHT K cTBOJy. Haxkumast Ha Kypok CTBOJIa, MOXHO I10/1aBaTh MOPOIIOK
nopuusaMu. IIopomoxk, nonanas Ha ropsiuee BEECTBO U30JIUPYET €r0 OT KACI0POIa U BO3yXa.

JU1d npuBeeHUS B IEHCTBUE: CHATH OTHETYIINTENb C KPOHIUTEHHA, IIOJHECTH K 04ary roxapa,
COpBaTh IIIOMOY, BEIIEPHYTH Y€Ky, HAPABUTh HUIAHT C HACAAKON Ha OTOHb, HAYKATh HA phbIyar.

Bo3aymno — nennsblie ornerymurenau: OBII - 5; OBII - 10:

[IpennazHaueHsl Ui TYIIEHUS MEIKUX 04aroB MoXapa TBEPbIX U KHUJIKUX TOPIOYHX BEIIECTB U
TJICIOIIMX MAaTEepUaJIOB TMpU TeMIepaTrype okpyxatomeid cpensl He Hmwke +5°C. CoctouT u3
CTaJILHOTO KOpITyca, BHYTPH KOTOPOT'O HAXOJIUTCS 3apsii — pacTBOp IMeHO0Opa3oBaTesis U OaJUIOH C
pabounm razom. IlpuHIUN nEHCTBHS OCHOBaH Ha BBITECHEHHH pPAacTBOpa IEHOOOpazoBaTels
M30BITOYHBIM JaBJI€HHEM paboyero rasza (BO3AyX, a30T, YIrUIeKHCIHblid ra3). Ilpu cpabarbiBaHUM
3aMOpHO-ITyCKOBOTO  YCTPOMCTBAa MpOKaJbIBAaeTCS 3ariylika OamioHa ¢ paboduM Ta3oM.
[TenooOpa3oBarenb AaBIEHUEM T'a3a BRITECHSETCS Yepe3 cuPOHHYIO TpyOKy B Hacalky. B Hacanke
eHO00pa30BaTelb MEPEMEIIMBACTCS C 3aCaChIBAIOIIUM BO3IYXOM, B pe3yJbTaTe yero oopasyercs
neHa. /s mpuBeneHUs B ACWCTBHE: CHATh OTHETYIIMTENb C KPOHINTEHHA, MOJHECTH K odary
BO3TOpaHUsi, COPBATh IJIOMOY, BBIAEPHYTh Y€Ky, HAIIPAaBUTh MIEHOTCHEPATOp Ha Oyar 3aropaHus,
yIapuTh O IYCKOBOM KHOIKE WM HakaTh Ha pblyar. Hemb3s TymIUTH 3JEKTPOMPOBOIKY U
IIEKTPOTIPUOOPHI TTOT HATIPSHKEHUEM.

Bo3nyuiHo — 3My/IbCHOHHBIE OTHETYIIHTENH ¢ pTopcoaep:kamum 3apsinom OB - 5(6) — AB
- 03; OB2-2(3); OBJ-4(3); OBJ-8(3) (TOHKOAMCIIEPCHOM CTPYEi)

Hosgeiimumii, BbICOKOA()()EKTUBHBINA, HSKOJIOTMUECKH YHCTBIH W OE€30MaCHbBIl OTHETYIIUTEh
BO3/YIIHO-3MYJIbCUOHHBIH 3aKauHOM (C ra30BbIM OaJZIOHOM BBICOKOTO JIaBJIEHUS) MpeAHA3HAYCH
JUIsL  TyLWIEHUS  TOXAapoB  TBEPAbIX TOPIOYMX  BEUIECTB, TOPIOYMX  JKUIKOCTEH U
ANIEKTPOOOOPYOBAHUS, HAXOASMIErocss IMOJ HampsbKeHHeM. B BO3IYyIIHO-3MYJIbCHOHHBIX
OTHETYIIUTENAX B KauyecTBE 3apsijia UCHOJB3YIOT BOJHBIM  pacTBOp (TOpPCOIEpIKAIIEro
IUIEHKOOOPAa3yoIlero neHooopa3oBaTens, a B KauecTBEe Hacajka — JII00ON BOJHBIN paclbUINTENb.
OMynbcus o0pa3yercss MpH yaape Karellb pacHblIEHHOrO 3apsijia OTHETYLIUTENS O TOpPSIIYIO
MIOBEPXHOCTh, Ha KOTOPOHM CO3JAacTCsd TOHKAas 3alllUTHAas IUICHKA, a MOJIy4arOIINICs BCIICHEHHBIN
CIOM  BO3JIYIIHOM OSMYJIbCHM HpPEJOXpaHseT 3Ty IUIGHKY OT BO3JEHCTBUS  IJIAMEHH.
Oruerymmrensimu OBD TymuTh 37€KTpONPOBOAKY U 3JIEKTPONPUOOPHI MO HAPSKEHUEM MOKHO
TOJBKO TOHKOAUCIIEPCHOM CTPYEM.

A3po30ibHbIe TeHepaTopbl (a3po3oiabHble orHerymurenu) — COT - 1; COT - 5m; COT -

SM:
[IpennazHaueHs! Uil TMKBUAALKK MOKAapOB B 3aMKHYTBIX oObemax npu ropenuu JIBX u 'K
(He(hTenpoIyKTOB, pPacTBOPUTEIIEH, CIIUPTOB), TBEPIBIX TOPIOYUX MaTepuajoB

ANEKTPOOOOPYIOBaHMS (B TOM YHCII€ HAXO/ISIINXCS MO HAMPSDKEHUEM ).

B cucreme 00beMHOr0 a’p030JILHOTO MOXKAPOTYIICHUS! OTHETYIIAIMM BEIIECTBOM SIBISETCS
a’p030JIb COJIEH M OKUCIIOB LIEJIOUHBIX U IIEJI0YHO3EMENbHBIX MeTaIIOB. B criokoiiHol atmocdepe
a’po30JIbHOE 007aKo coxpansercs 10 50 MUHYT. A’po30iu oOpasyrouecs Npu cpadaTbIBAaHUU
reneparopoB COT-1; COT — 5m; COT — S5SM sBnseTcs HE TOKCHUYHBIM, HE BBI3BIBAECT IOPUY
umyniectBa. OceBIIMe YaCcTUIIBI JIETKO YJANISIOTCS MBUIECOCOM MM CMBIBAIOTCS BOJOM.

Xox padoTsl
1.M3yunTh TEOPETUYECKUI MaTEpUal.
2.3anmmcarp crmocoda MOHWKEHUS TEMITEPaTyphl TOPEHUSI.
3.3amucarth BHIBl TNEPBHUYHBIX CPEACTB TYUICHHUS IOXKapoB W 001acTh HX
MIPUMEHEHHS.
4.3anucaTh KJIACCH(PHUKAINIO OTHETYIIUTENICH U 3aIIOJIHUTH TaOIHILy:
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aMapk aOpRaarsmp OB K € uBOETACBACIIBHBL | b MPUMENTHACT

OVy-5

= TITITT

5.0TBeTUTH HA KOHTPOJIBHBIC BOITPOCHI.

OcHOBHBIC HCTOYHHKH:

I'padpkura M.B. Oxpana Tpyna: y4eOHUK A CTYMA.YUpexXIeHUd cpea.mpod.odpazoBanus/
M.B. I'padxuna. — M.: U3natensckuii neHTp «Akagemus», 2018. — 176 c.

CexupnaukoB B.E. Oxpana Tpyna Ha IpeAnpUsATHIX aBTOMOOMIIBHOTO TPAHCIIOPTA: YICOHHUK
JUIS  CTyZ.y4upexaeHuil cpen.npod.oopasoanus/B.E. CepkupHukoB. — 2-e wu3fg., crep. - M.:
N3narenbckuit nentp «Akagemusi», 2018. — 192 c.

Kymukxos O.H. Oxpana Tpyna B MeTamioo0padbaThIBarOIei MPOMBIIIEHHOCTH: YUSOHUK AJIs
Hau.nmpod. obpazoBanust/O.H. Kymukos, E.W. Ponmun. — 2-¢ m3a.crep. — M.: U3narenbckuii ieHTp
«Axagemus», 2015. — 144 c.

JlonoIHUTeIbHbIEe HCTOYHUKH:

['padkuna M.B. OxpaHna Tpyaa u Ipou3BOJCTBEHHAst 0€30MacHOCTh. YueOHuK. M3aar. Benbu
[Ipocnekt, 2008 . — 422 c.

DOneKkTpo0e30NacHOCTh  MPU  IKCIUIyaTallud  JJIEKTPOYCTAHOBOK  IPOMBIIIICHHBIX
npeanpusaTHii: yaeOH. i1 Hau.mpod.odpazoBanus. — M.: UPI1O; [IpohO6pU3nar, 2015.-240 c.

B.A. [leBucunos «Oxpana tpyna». M.: «®@opym-unda — M», 2009.

I'OCT 12.1.001-91 CCBT Iloxapnast 6e3omacHocTb. OO01ue TpeOoBaHuUs.

I'OCT 12.1.10-76 CCBT B3psiBobe3omnacHOCTb. TepMUHBI U OTPEIEIICHUS.

I'OCT 12.1.018-93 CCBT IloxkapoB3pbIBOOE30MIACHOCTh CTATUYECKOTO 3JIEKTPUUECTBA.
O6mue TpeboBaHwMs.

HNuTepHeT — pecypcesbi:

@denepanbHbll LEHTp HH(GOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. Pexum goctymna
http://fcior.edu.ru

Oo6pa3oBatenpHbIil moprain: http\\www.edu.sety.ru

Kuwxubiit mopran. Texuuka: http//www.bookivedi.ru

[TopTan HOpMATHBHO-TEXHUYECKON TOKyMeHTanuu: http//www.pntdoc.ru

KonTpoJibHbIe Bonpockl

1.Maiite onpenenenne noustuio «lloxapy.

2.IlepeuncnuTe OCHOBHBIE CPEICTBA TYLIEHUS 3arOPAHUS.

3.Ilepeuncnure nepBUYHBIE CPELCTBA OKAPOTYILIECHUS.

4.00bscHUTE NPUHIUN JeicTBUS orHeTymuTeneil Tuna OV, OI1.

5.Pacckaxute 0 nopsaKe NPUMEHEHUS OTHETYIIUTENEH.
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IIpakTnueckoe 3ansaTne NeS

Tema: OxkazaHue T1epBON MEIMLMHCKOM IIOMOIIM IOCTPaJaBIIMM OT JAEWCTBUA
ANEKTPUYECKOTO TOKa

Heab padorbr: OOyueHUE CTYACHTOB MpHEMaM OKa3aHUsS MEPBOM JOBpAa4eOHOW MOMOIIU
MOCTPaJaBIIEMy OT IeUCTBHUS ANEKTPUUECKOTO TOKA HA MAHEKEHE

3amanmue.

1. V3y4uTh OCHOBHBIE TEOPETHYECKHE CBEIEHUS MO OCBOOOXKIECHHUIO MOCTPAJaBIIErO OT
AJIEKTPUUYECKOTO TOKA, COOIIIOIast IPH STOM TEXHHKY O€30MacCHOCTH.

2. OnucaTh npueMbl OCBOOOXKIEHUS YeJI0BeKa OT IeUCTBUS TOKA;

3. OcBOEHME HABBIKOB 110 OKa3aHUIO JOBpadeOHOI TOMOIIM HA MAHEKEHE

4. OdopmiieHHne oT4YEeTa

OcHOBHBIE CBeICHUSA

[IepBasi moMo1Ib IPH MOPAKEHUH ITEKTPUUECKUM TOKOM COCTOUT U3 ABYX JTAIIOB:

1.0c6006001co0enue nocmpaoasuie2o om 0eucmeus moka.

2. OxazaHnue nocmpaoasuiemy 008paiebHoL NoOMOUjU.

1.0cB00OXK/1eHNE TOCTPAAABIIET0 OT AeHCTBHUS TOKA

Ecnu uenoBek, mopakeHHbII TOKOM, COTPUKACAETCS C TOKOBEAYIIIUMHU YaCTsIMU, HEOOXO0TUMO
OBICTPO OCBOOOIHTH €ro OT JISHCTBUS TOKA, MPUHUMAsI OJHOBPEMEHHO MEpbI MPEIOCTOPOKHOCTH,
9TOOBI CAMOMY HE OKa3aThCsl B KOHTAKTE C TOKOBEAYIIUMHU YaCTSIMH UITU C T€JIOM MOCTPAAABILEro, a
TaKXKe O] HaNpsHKEHUEM II1ara.

-NEPBOE AEUCTBME

P OCBOGOMAEHWM
NOCTPAZLABILETO OT TOKA

p'\

Puc.1. OTkiroueHne 371eKTpoyCTaHOBKH

Jlydie BCero OTKJIIOUUTH MOCTYIJICHUE JEKTPOIHEPTHH, a €CIIM 3TO HEBO3MOXKHO, Ha/o (B
yctanoBkax 10 1000 B) nepepyOuth mpoBojia TOIIOPOM C JIEPEBSIHHOM PYKOSATKOM JTNOO MEPEKYCHUTh
WX HHCTPYMEHTOM C U30JIMPOBAHHBIMU PYKOSITKAMHU.

J171s OTKITIOUEHUS JINHUU MOXHO BBI3BaTh €€ KOPOTKOE 3aMbIKaHKE, HAOPOCUB TOJIBIN MPOBO/I.
[TocTpanaBiiero MoXHO OTTSIHYTb OT TOKOBEAYILEH YaCTH, B3SIBIIUCH 3a €r0 OJIEXKY, €CJIM OHA CyXas
U oTcTaeTr ot Tena. [Ipu AToM Henb3s KacaThCs Tela MOCTPAAABILEro, ero 00yBH, CHIPOM OJIEKIbI U
T.I1.
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[Tpu HE0OXO0IMMOCTH IPUKOCHYTHCS K TENTy MOCTPAAABIIETO OKA3bIBAIOIIMA TOMOIIIH JOJKECH
M30JIMPOBaTh CBOM PYKH, HAJEB AMAJICKTPUUECKHE Nepyarku. [Ipu oTCYyTCTBUM OUAIIEKTPUUECKUX
MepUYaToK HAJ0 0OMOTATh PyKH mapdoM, HaJeTh Ha PYKH MIANKY U T.I1. BMECTO M30SM1IMH PYK MOKHO
M30JIMPOBaTh ce0s OT 3€MJIM, Ha/IeB HA HOT'M PE3UHOBBIE rajIoNIN, JTM00 BCTaB HA PE3UHOBBII KOBPUK,
nocky ¥ T.1. Eciu mocrpagaBmuii o4eHb CHJIBHO CXKHUMAeT pPyKaMH IIPOBOJA, HAJO0 HAJETh
IUDJIEKTPUYECKHE TIEpUYaTKU U Pa3kaTh €ro pykH, OTrudas KaKAbli majer] B OoTAesibHOCTH. Eciu
MOCTPA/IaBIINIA HAXOIUTCS Ha BHICOTE, OTKIIOYEHUE YCTAHOBKHM MOXKET BBI3BaTh €ro najeHue. B stom
cilydae HEoOXOJUMO MPHUHATh MEphl, 0OecreurBaroIue 0e30MacHOCTh MPU BO3MOKHOM IaJeHUS
MOCTPA/IaBIIETO.

Puc. 2. CriocoOb1 0CBOOOKACHUS TOCTPAIABIIETO
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Puc. 3. CiocoOs1 0cBOOOXIeHUSI TOCTPaAaBIIero npu Hanpsbkenuu Boime 1000 B

[Tpu Hanpspkenuu Boiie 1000 B - HazeTs QudnekTpudeckue mepuaTkd, OOTHI U JeHCTBYs
M30JIMPYIOIIEN ITAHTOM, OTTALUTh TPOBO/] HJIM TIOCTPAIaBLIETO OT MPOBO/IA HA 8 METPOB.

Onpedenenue cocmoanus nocmpadaguieo.

N3yunts npuemsl okazaHUS MEpPBOIl JOBpayeOHOM MOMOIIM MOCTPaJaBUIEMY OT JEHCTBUSA

TOKa.
Bo ecex cyuasax nopaxxcenus I3J1IeKmpuideécCKum moKOm Heo0xo0umo o00a3amenvho
ébl3eamb epava, He3ABUCUMO Om COCMOARUA nocmpaoaemezo.

2. Oka3aHue NocTpajaBiieMy 10BpauyeOHOH MOMOIIM

Mepsl 10oBpauyeOHOM MOMOIIN 3aBUCSIT OT COCTOSIHUS, B KOTOPOM HAaXOJUTCS TMOCTPAABIIHIA
MOCJIE OCBOOOK/IEHHUS €r0 OT JICKTPHUUECKOTO TOKA.

st omperneneHuss COCTOSIHHSI TMOCTPAJABIIETO0 HEOOXOAUMO YIOXKHUTh €r0 Ha CIHHY U
MIPOBEPHUTH HATMYHME CO3HAHUS, TIPU OTCYTCTBUU CO3HAHUS MPOBEPUTH HATUYKE JIBIXAHHS U ITYJIhCa.
Hanwnuue npixaHust y MOCTpaaBIIero OMpEeNseTcs Ha ria3 Mo MOIbEMY U OMYyCKAaHUIO TPYAHON
kieTku. [IpoBepka mynbca OCyIIeCTBIISACTCS Ha JIy4eBON apTepUu MPUMEPHO Y OCHOBAHUS OOJIBIIIOTO
nanblia pykd. Eciiu Ha JydeBoil apTepuu MylbC HE OOHApYKHUBAeTCA, CIEAYeT MPOBEPUTH €ro Ha
COHHOM apTepUH Ha Iee C TPaBOM U JIEBOM CTOPOH BBICTYIA IIUTOBUIHOTO XPSIIa - a1aMOBa s10J10Ka.
OO0 OTCYTCTBMHU KPOBOOOpAIIEHUS B OpraHU3ME MOKHO CYAHMTH TaK K€ U IO COCTOSHHUIO TJIA3HOTO
3payka, KOTOPBIN pacHIupsieTcsi Yepe3 MUHYTY IOcjie OocTaHoBKM cepama. [IpoBepka coctosHMs
MOCTPAJABILEro J0JKHA IPOU3BOAUTHCS OBICTPO B TeueHue He 6onee 15-20 cexyH.

[lepBass moBpaueOHasT MEIUIIMHCKAs TIOMOIIH MOCTPAJABIIEMY OKa3bIBa€TCS HEMEIJICHHO,
MOCIIe OCBOOOXKACHHUSI €T0 OT IEHCTBUS TOKA, 3/1€Ch K€, HA MECTE MIPOUCIIICCTBHSI.

Ilocnedogamenvnocms _ delicmeuil 014 OKA3AHUA ___NEPEOll _NOMOWLU __HA__Mecme
npoucuiecmeus:

- €CJIM HET CO3HAHMSI U HET MyJIbca Ha COHHOM apTepuH - IPUCTYNUTh K peaHUMallHH;

- €CJIU HET CO3HAHUs, HO €CTh IYJIbC HA COHHOM apTepuu - MOBEPHYTh HA KUBOT U OUYUCTUTH
POTOBYIO MOJIOCTE;
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- €CJIU TIOCTPAJABUINH JBIIIUT OYEHB PEJIKO U CYJOPOKHO, HO Y HETO IPOLIYTBIBACTCS MYJIhC,
Heo0X0IMMO cpa3y ke HauaTh JeNlaTh eMy UCKYCCTBEHHOE JbIXaHHUE;

- TpPU OTCYTCTBUM [IbIXaHMSI U TyJdbCa Yy TMOCTPAJABLIEIO M3-3a PE3KOT0 YXYIIICHUS
KpOBOOOpAIIeHHs] MO3Ta pPacCIIUPSIIOTCS 3paykd, HApacTaeT CHHIOMIHOCTh KOXH M CIHM3HCTBIX
obosouek. B 3THX ciydasx momoims J0JDKHA ObITh HAmpaBlieHA HA BOCCTAHOBJICHHE KHU3HEHHBIX
(GyHKIUI MyTeM UCKYCCTBEHHOTO JIbIXaHUS U HAPYKHOTO (HETIPSIMOro) Maccaxa cepaua;

- Tpu OOWIBHOM KPOBOTCUCHUU - HAJIOXKUTh JKIYT (anasi KpOBb M3 paHbl BBITEKAET
dboHTaHUpYIOLIEH CTpyell, Haa paHOW oOpa3oBajcs BalMK M3 BBITEKAIOUIEH KpOBU, OOJIbIIOE
KpPOBAaBOE IMATHO Ha OJICK/IE WIIH JIy’Ka KPOBH BO3JI€ MOCTPAAABIIIETO);

- [IPY HAJTUYUU PaH - HAJIOKUTD MOBSI3KH;

- €CJIM €CTh IPU3HAKU MEPETOMOB KOCTEH KOHEYHOCTEH - HAJOKUTh TPAHCIOPTHHIE IIHHBI.

B cnyuae enezannou cmepmu uenogeka:

- yOeIUThCSI B OTCYTCTBHH ITyJIbCA HA COHHOM apTepuu;

- 0CBOOOIUTH TPYIHYIO KIETKY OT OACK/bI U PACCTETHYTh MOSCHOI peMEHb;

- IPUKPBITH ABYMS NaJIbI[aMU MEYEBUIHBIN OTPOCTOK;

- HAaHECTH yAap KyJIaKoM IO TPYAHHE;

- Ha4aTh BBIMOJHATH KOMIUIEKC peaHMMaluM (HETPSMOW MacCak cepjla - pacroioXKUTh
JaIOHb Ha TPYAM TaK, YTOOBI OOJIBIION Maliel] ObUT HAaIlPaBJIeH Ha CIIacaTesl.

['myOuna mpogaBIuBaHMs TPYIHON KIIETKH HE MeHee 3-4 cMm. Yacrora HaxkaTust 50-100 pa3 B
MUHYTY; HCKYCCTBEHHOE [bIXaHHWE - 3a)KaTh HOC TIOCTPaJaBIIEr0, 3aXBaTUTh MOAOOPOIOK,
3alpOKMHYThH TOJIOBY MOCTPAJABIIEro M CHAENAaTh MaKCUMalbHBIM BBIJOX €MY B pOT, JBa "Broxa"
MCKYCCTBEHHOTO JIbIXaHUs JienaroT nocie 30 HaAaBIMBaHUN HA TPYJIUHY).

[IpoBomuTh  peaHUMAIMIO  IOCTPAJaBIIEMy HEOOXOAMMO JHMOO 0  TOSIBJICHUSA
CaMOCTOSITENTFHOTO JIBIXaHUS U CAMOCTOSITENIbHON CepAedHOl NeATelbHOCTH, OO 0 MPUOBITUS
METUIIUHCKUX PAOOTHUKOB, JIMOO /10 TIOSIBJICHUS TPU3HAKOB OMOJIOTUYECKON CMEPTH.

Ilpuznaku, ceudemenpcmeyruiue 0 OU0102UYECKOU CMEPHLU NOCHIDA)ABULE20:

- BBICBIXaHHE POTOBHUIIBI TJ1a34;

- nedopMarius 3padka Mpu OCTOPOKHOM CIKATUU TTA3HOTO sI0JI0KA MabIlaMu;

- TIOSIBJICHUE TPYITHBIX TISTEH.

Ilpuznaku, ceudemenpcmeyruiue 0 6He3anHou (KIUHUYEeCKOl) cMepmu NOCmMpPadaguieco:

- OTCYTCTBHUE CO3HAHUS,

- HET IyJIbCa Ha COHHOM apTepHUH.

Iocmpadaguiemy HAxX00AUWEMYCA 8 COCIOAHUU KOMbL (Hem CO3HAHUsA, HO eCHb NYbC):

- 3aBeCTH OMIDKaNIIYIO K ceOe pyKy MOCTPaJaBIIero 3a ero rojioBy;

- IOBEPHYTH MOCTPAJABIIETO TPYAbIO K ce0e Ha KOJIEHU;

- OYUCTHUTH NaIbI[aMU POTOBYIO MOJIOCTh U HAJAaBUTh HAa KOPEHb S3bIKA;

- YJIIOKUTh Ha )KUBOT U MPHIOKHUTH XOJIO0]T K TOJIOBE.

B cnyuae kposomeuenus apmepuio Heo0X00UMO NPUNCUMANLD:

- Ha KOHEYHOCTSIX - BBIIIIE MECTa KPOBOTECUCHUS,

- Ha ILI€U U TOJIOBE - HW)KE PaHbl UJIU B paHe.

Keym npu onacrhom KpogomeueHuu MeHAECNCA N0 UCHEYCHUI) Yaca NOCe HAIOHCEHUA U
B JanpHeimeM uepe3 kaxaple 30 muH. HamoskeHHBI Ha Oeapo KIyT CHUMAETCS TOJBKO IO
PacopsKEHHUIO MEUITMHCKOTO paOOTHHKA.

Ilpusznaxku eHe3anHoil 0CMAHO8KU cepoya — pe3Kas ONeAHOCTh, MOTEPS CO3HAHUA,
HMCYE3HOBEHHE TYyJIhCAa HAa COHHBIX apTEPHUsX, MPEKPAIICHHUE IbIXaHWS WM TOSBICHUE PEIKHX,
CYJIOPOXHBIX BIOXOB, PACIIUPEHHUE 3PAUYKOB.

Henpsimoii maccaxx cep/iia OCHOBaH Ha TOM, YTO MpPH HaXXaTHUHM Ha TPYyIb CIEepeAH Hazal
cep/ilie, pachoioKEHHOE MEXK]ly TPYAUHON U MO3BOHOYHUKOM, CAABIMBAETCS HACTOIBKO, YTO KPOBb
U3 ero moJjiocTe nocrymnaeT B cocyasl. [locie npekparienus HalaBIUBaHUs CEpALIE paclpaBIIIeTCs
U B MOJIOCTHU €0 MOCTYMAaeT BEHO3HAsl KPOBb.

Haun6onee ahpextrBeH maccaxx cep/ia, Ha4aThblii HEMEJIICHHO MTOCJIE OCTAHOBKH CEep/IIIa.

Jlyist 3TOr0 0OJILHOTO WJIM TIOCTPAABIIETO YKIAIBIBAIOT HA TUIOCKYIO TBEPIYIO MTOBEPXHOCTh
— 3eMJII0, TO0JI, AOCKY (Ha MATKON MOBEPXHOCTH, HAlPUMEP MOCTENH, MacCcaX cep/ia MpOBOJUTH
HEJIb3).
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Oka3bIBaloIINii MOMOIIb CTAHOBUTCS CJI€BA WJIM CIIpaBa OT MOCTPAJIABIIETO, KJIAJIET JIaI0Hb
Ha TPyab MOCTPaJaBIIET0 TaKUM 00pa3oM, 4TOObI OCHOBAHUE JIAJOHH PACHOJIarajioch Ha HIKHEM
KOHIIE €T0 TPYyIUHBI.

THoozomoeka nocmpadasuiezo K UCKYCCHGEHHOMY ObIXAHUIQ

Vn0xuUTh HA CIIUHY, HA POBHYIO TOPU30HTAIIBHYIO TIOBEPXHOCTb.

OcB0oOOAUTH OT CTECHSIOUICH IbIXaHUE OACKIbl - PACCTETHYTHh BOPOT, PEMEHb, Pa3BA3aTh
TJICTYK U T.II.

MakcuManabHO 3alPOKUHYTh TOJIOBY MOCTPAAABILETrO, JJISl YEro MOJOKUTh OJHY CBOIO PYKY
€My TOJ] IICI0, a APYTYIO - Ha 1100, HaXaTh Ha JI00, MPUICPKUBAS MICI0, IPH 3TOM OTKPOETCS POT U
SI3IK OCBOOOIUT TOPTaHb.

Puc.4

BBICTpO OUMCTUTE POT OT CIM3H, KPOBHU, MHOPOAHBIX TeJl, YAIUTh UX MaJbleM, 00EpHYTHIM
HOCOBBIM IIJIATKOM HIIM MapJieil, BRIHYTh CheMHbIE 3yOHbBIE TPOTE3BI.

Boinonnenue uckyccmeeHHo20 ObIXaHus

[To oxOHYaHUM MOATOTOBUTENBHBIX ONEpai 3a)KMHUTE HO3APU MOCTPAAaBIIErO MEKON WU
nanbllamu, caenaete 2-3 riayookux Baoxa. [ myboko BAOXHHUTE U, OXBAaTUB Iy0aMH €ro poT, clenaiiTe
C CWJION BJlyBaHUE

1. MpoBeauTe UCKYCCTBEHHOE AbIXaHue
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Puc.6

I'pyauna npu 3ToM A0JKHA Tporudarbes Ha 3—4 cM, a Ipu IUPOKOM IpyTHOM KJIeTKe — Ha
5—o6 cM. [locie kax0ro HaAABIMBAHUS PYKU MPUIOJHUMAIOT HAJ I'PYIHOM KJIETKOM, 4TOObI HE
IPEIATCTBOBATh €€ PACIPABICHUIO U HAIIOJHEHUIO CEP/Illa KPOBbIO.

Jns obserdyeHuss MpUTOKA BEHO3HOW KpPOBU K CEpJLly HOraM IOCTPa/JaBLIEro MPHAAIOT
BO3BBILICHHOE MOJIOKEHUE.

Henpsimoii Maccax cepia 0053aTeIbHO COUETAIOT C UCKYCCTBEHHBIM JIBIXaHUEM.

Maccax cep/ia 1 UCKyCCTBEHHOE JbIXaHHE yl00Hee MpOBOAUTH ABYM JulaM. [Ipu sTom
OJIMH W3 OKAa3bIBAIOIIMX IIOMOINb JIeTaeT OJHO BJyBaHHE BO3AyXa B JIETKHE, 3aTeM Jpyroi
IIPOU3BOJIUT YETHIPE - MIATh CAABJICHUN I'PYIHOM KIIETKH.

VYcnex HapyKHOTO Maccak CepAlla OINpenesseTcss MO CYXEHHIO 3padyKoB, IOSBIICHUIO
CaMOCTOSITENILHOTO MyJibca U JIbIXaHusl. Maccax cep/ia JODKEH MPOBOAUTHCS 10 PUOBITHS Bpaya.

Ecnu oTKpBITE pOT OCTpaAaBIIEMy HE y1a10Ch, MOKHO IPOBOAMTSD JIbIXaHUE "U30 pTa B HOC",
T.€. ByBaTb €My BO3/JyX Y€pe3 HOC, 3aKpbIBasi pOT IOCTPAJaBIIETO.

KOHTpOHB 34 MOCTYIINICHUECM BO3AYyXa OCYHICCTBIISICTCS HaA rJjia3 Mo paClIMPCHUIO prI[HOﬁ
KJICTKH IIPU KaXXJIO0OM BAYBaHUH, U €€ OITYCKaHHH. HpI/I IMMOABJICHUH Yy TOCTPAAaBUICTO cl1a0BIX BJOXOB
CJICAYCT HCKYCCTBECHHOC NbIXaHUC 110 BPEMCHU COBMCCTUTL C €TI0 JbIXaHUCM.

I/ICKyCCTBeHHOG JBbIXaHUC HGO6XO)II/IMO IIPOBOAWTDH 10 HaAYaJIa OKa3aHHUA ITOMOIIU Bpa4vyOM HJIN
J0 BOCCTAaHOBJICHHA T J'IY6OKOI‘O PUTMHUYHOT'O JbIXaHUA.

3akpeIThId  (HETIPSAMOI) Maccak cepaina. HasHaueHue - HMCKYCCTBEHHOE TOJCpKAHHE
KpOBOOOpaIIeH!s1 B OpraHU3MeE IOCTPAJABIIETO W BOCCTAHOBJICHHE HOPMAIbHBIX E€CTECTBEHHBIX
cokpareHuii cepana. KpoBooOpalieHue IOCTaBIsSe€T KHCIOPOA IO BCEM OpraHaM W TKaHIM
opranusma. CremoBaTelnbHO, OJHOBPEMEHHO C MacCakeM cepira TO0JDKHO IMPOU3BOIUTHCS
HCKYCCTBEHHOE JIbIXaHHUE.

Iloozomosxka___K___maccaxycy _cepoud SBISICTCI  OJHOBPEMEHHO M MOATOTOBKOM K
HUCKYCCTBEHHOMY JIbIXaHWIO, TaK Kak OHa IHPOU3BOAATCS coBMecTHO. Horu moctpanasiiero
pexomeHnayercst npunoHATh Ha 0,5 M a1 3¢ HEeKTUBHOCTH Maccaxa.

[Ipu BBIMONHEHUM Maccaka cepaia BCTaHbTe COOKy, 3aliMUTE TaKoe IOJOXKEHUE, MpH
KOTOPOM BO3MO>KEH 0oJjiee MIIM MEHee 3HAUUTENbHBIN HAaKJIOH HaJ HUM. Haxkatue mpousBoauTCs Ha
HIKHIOIO TPETh TPYJIUHBI.

['pynuHa - 3TO KOCTh MEpEIHENW 4YacTH CKeJeTa, coenuHstonias pedpa. Hamoxure Ha Hee
JIaIOHb OJTHOM PYKH, a JIQJOHb APYrodl - HAa THUIBHYIO MOBEPXHOCTH NepBod. HamaBnuBanue Ha
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TPYAMHY CIEAYET IPOBOJAUTH OCHOBAHHUEM JIAJIOHH, & HE BCEH JIQJIOHBIO, BBICOKO IPUIIOIHSB MaJbLbl
PYK, 4TOOBI OHM HE KacaJuCh IPYJHON KJIETKU MOCTPAIaBIIETo.

OHp@I[GJII/IB MMpoIyYIIbIBAHUEM MCCTO HaJdaBJIMBAHUS (OHO HaxoJquTCd IPUMCPHO Ha [IBa
najiblia BhIIIE MSATKOTO KOHIA TPYAMHBI, PUC.7), OKA3bIBAIOUINI MOMOIIb KJIAJIET HA HETO HUKHIOIO
YacTh JaJIOHU OJHOM PYKH, a 3aTE€M CBEpXY ATOM PYKH MO MPSMBIM YTJIIOM KIIAAET APYTYIO PYKY U
HAJaBJIMBAET Ha TPYAHYIO KJIETKY MOCTpaJaBIIEro, CJIErka Mmomoras IpH 3TOM HAaKJIOHOM BCEro
kopryca (cM. puc.8). Ilpu 3ToM mpenruieubss U IJIEYEBbIE KUCTH PYK OKa3bIBAIOLIETO MOMOIIb
JIOJKHBI OBITh PA30THYTHI /10 0TKA3a, a MalbIbl 00EHX PYK, CBEIEHHBIE BMECTE, HE IOJKHBI KacaThCs
IPYAHOU KJIETKH ITOCTPAIaBIIETO.

Pucynok 7. MecTo HanaBiuMBaHUs Ha TPYAHYIO KIETKY IOCTPAAABIIErO0 IPH HapYyKHOM
Maccaxe cepaua

HallaBJ'II/IBaTI) 6I>ICTpBIM TOJIYKOM H30 BCEX CHUII, yTOOBI CMECTUTH HUKHIOIO YacCTh TPYAUHBI

BHU3; HaJaBIMBaHUE Ha TPYAMHY MPOM3BOJIUTE C YACTOTOW OAMH pa3 B CEKYHIY, YTOOBI CO3/1aTh
JOCTATOYHBIN KPOBOTOK.

61



Puc.8

C OonbIION OCTOPOXKHOCTBIO CIEAYET JAeNaTh MAaccaX JIIOJIAM IMOXHIOTO BO3pacTa M3-3a
OITACHOCTH TieperioMa pedep u rpyauHbl. [loMHHTE, 9YTO Maccax cepiila U UCKYCCTBEHHOE JIbIXaHUE
MIPOU3BOJISATCS TIONIEPEMEHHO.

KoHTpons 3a TpaBWIBHOCTBIO 3aKPBITOTO Maccaka Cepjia OCYIIECTBISICTCS —TI0
MPOLIYNBIBAHUIO MYJIbCa HAa COHHOM apTepuu MOCTPAJaBIIEro, a TaKXkKe IO CY)KCHHIO 3PayKoB,
IMOSABJICHUIO Y MMOCTPAAaBHICTO CAMOCTOATCIBHOIO0 JAbIXaHWA, YMCHBIICHUIO CHHIOINHOCTHU KOXH H
BUJIUMBIX CIIM3UCTHIX 000JIOYEK.

JIJ'H/ITeJ'IBHOG OTCYTCTBHC IIYJIbCA MPU HOABJICHUW APYIUX MNPU3HAKOB OXUBJIICHHUA CIIYKHUT
npu3HaKkoM GuOpUUIALINY cepana. B aTom ciydae He0OX0IMMO MPOAOIKATE OKa3aHKE TOMOIIH 0
MPHUOBITHSI Bpaya JiIs JIOCTaBKH B JieueOHOe yupexaeHne. O BOCCTaHOBIICHUU PabOTHI CepIiia CyIsIT
IO MOSBIICHUIO Y TOCTPAAaBIIEro COOCTBEHHOTO PETYISIPHOTO MMYJbCa.

IlocnedogamenvHOCHb _ CDOYHBIX __Mep N0 OKA3AHUI) _ 008PAYEeOHOU _ nOMOULU
nocmpaoaguiemy.

1. [ToArOTOBUTH MOCTPAIABIIETO K UCKYCCTBEHHOMY JBIXaHUIO

2. Cnenatp miepBble 12 BIyBaHMII Kak MOXHO OBICTpee, Neasi TpH TUIYOOKHX BJIOXa Tepen
KaKIpIM BayBanueM (1 BIyBaHue 32 5 CEKyHI).

3.IIpoBepuTh HANTMYKE ITyJIbCA.

Eciu mosiBuics mynbCc W crnabble BAOXH, TPOJODKUTH BAYBAaHUS B TaKT JBIXaHUIO
MOCTPAAABILIEr0, OCYIIECTBIISASE KOHTPOJIb 3a IbIXaHUEM U ITYJIHCOM.

Ecnu mynbc He MOSBUICS, HEMEIJICHHO HadyaTh CEpJEYHO-JIETOYHYIO peaHumannio. Ecim
YEJIOBEK OKA3bIBAET MOMOIITH OJIMH, TO OH JIOJDKEH JIeNIaTh Ha 2 OBICTPBIX BAYBaHUS 15 HalaBIUBaHUI
Ha TpyauHy. Ecnum momornnhs OKa3bIBalOT ABOE - | BAyBaHME M 5 HAJAaBIMBAHUN IMOOYEPETHO,
OCYILIECTBIISIS KOHTPOJIb 3a peaKkiuei mocTpaiaBIIero.

l'[pmbeccnona.ﬂbnaﬂ MEAUIMHCKAA MOMOIIb MOTEPHEBIIEMY
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Puc.9

[lo npuesnge Opuranbl CKOpOH HOMOIIM OCYILECTBIISETCS KOMILJIEKC pPEaHMMALMOHHBIX
JNEUCTBUM, IMOAKIIOYAIOTCA IIpernaparbl HCKYCCTBEHHOM BEHTWIALMM JIETKUX. B cioydae
He3(PEKTUBHOCTH 3aKpBITOIO Macca)ka cep/la HMHTPaKapAUalbHO OOJLHOMY BBOJST PAaCTBOP
KaJIbIHS XJIOPU/IA ¥ aJpEeHAINHA, WX K€ IPOBOJIAT MPOLEAYPY MEKTPOAePUOPHILISALINY.

TpaHcnopTUpOBKa MOCTPaJaBUIMX OCYLIECTBISETCS CTPOrO B JIEKAYEM IOJOXKEHUHU IIPU
HENpEepbIBHOM MOHHUTOpHHTe paboThl cepaua. He mozxe yem uepe3 30 MHUHYT mocie TOro, Kak
NOTEepNeBIIMM mpumen B ceOs, Bpaud CKOpOM TOMOILIM JIOJDKHBI OKa3aThb HEoOXoaumoe
IIPOTUBOIIIOKOBOE JieueHue. Jlanee Tepanusi MpOBOJUTCS B CTEHAX CTALMOHAPHOI'O MEAYUYPEKICHUS
110J1 HaOJII0IEHUEM CIEeIIUATNCTOB.

[Tocne BoccTaHoBiIEeHUS PaOOTHI CepIEYHOW U JBIXATEIbHON CHUCTEM NPOBOAUTCSA P

ANATrHOCTUYUCCKHUX ITPOLCAYDP.

Mepnan nomouls. MPeKPATHTL ACHCTANE TOKA (BLIKNMONUTE PYSHNBHUK,
BLIXNIONATENL, CYXON NANKOH OTGPOCHTL anexTponponoa). Mpu arom ceomn
PYKM HAQ0 3AWMTMTL PEIMHOBLIMW NEPUATKAMM, CYXWMH NNOTHLIMK
PYXABHLAMK, O/EXKA0M K T.0,

OBecnovnTL NOCTPALABLIOMY MOKOH, MA YMACTOK OXOrd HANOXWTH

NOBAKY.
Mpu OTCYTCTBMM y NOCTPAAABLICIO COIMAHMA M NYNbCA HA COMHOA
APTEPHK HEMOANCHHO HANATH ACNATH UCKYCCY Abl M HEONPAMON

maccax cepaua. Koraa nocTpagasumi NPUAET B COIHANME, 610 HAAO TONNO
YXPLITh, ATk MY NUTLE

Puc.10
OCHOBHBIE HCTOYHUKU:
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Konumponwsnwsie éonpocwi

1.HazoBute sTambl oka3aHus MEPBOIl JOBpaueOHON MOMOIIM YEIOBEKY MOCTPaJaBIIeMy OT
BO3JIEHCTBUS 3JIEKTPUUECKUM TOKOM

2.Kax npou3BoauTcsi 0CBOO0XKI€HUE MOCTPAIaBUIETO OT ACUCTBUS TOKA?

3.IlpaBuna oka3zaHusi TIEPBOM MOBpaueOHON MEIUIIMHCKOW IMOMOINM TOCTPaJaBIIEMy OT
JIEHCTBUS TOKA.

4.Cnenyer a1 OKa3bIBaTh MOMOIb MOCTPAAABIIEMY, Y KOTOPOI'O OCTAHOBUJIOCH JIbIXaHUE U
cepaiebuenue?

5.IIpaBuiia BBIIOJIHEHNS] HICKYCCTBEHHOI'O JIBIXaHHUS

6.11IpaBuiia BEIIOJIHEHHS] HEMPSIMOTO Maccaxa cep/ua

IIpenonasarens Jlyunna I'.A.
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