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MeTtonudeckue peKOMEHIAIMH 110 BBIMOTHEHHIO MPAKTUYeCKUX padot mo nuciurumae OI1.03
«Oxpana Tyna» pazpaboTaHbl B COOTBETCTBUU € TpeboBaHUAMU DenepalibHOTO rocyAapCTBEHHOTO
oOpazoBarensHOr0o crangapra mo npodeccuu 18.01.27 MamMHHUCT TEXHOJIOTHMYECKUX HACOCOB U
KOMIIPECCOPOB, YTBEPKIEHHOTO MpHKa3zoM MuHucTepcTBa o0pa3oBanus u Hayku PO ot 2 aBrycra
2013 roga Ne 917.
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TEXHUKYM.
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Beenenne
Metoanueckie peKOMEHJAIUMH IO BBIMOJIHEHUIO mpakTrudeckux pador mo OI1.03 Oxpana

Tpyda M TEXHUKAa OE30MacHOCTH COCTaBIEHBI JUIsl CTyaeHTOB mpodeccun 18.01.27 MammHuUCT

TEXHOJOIHNYECKNX HACOCOB U KOMITPECCOPOB B COOTBETCTBHUU C nporpaMMoﬁ yqe6H0171 JAUCHUITIIMHBI

OI1.03 Oxpana tyna. B ocHOBY MeTonueckoi pa3pabOTKH JJisi TPOBEICHUS MPAKTHYECKUX padoT
I10JIOXKEH ITPUHIIMII Pa3BUBAIOIIEr0 O0yUEHUSI.

BrimonHenue npakTHueckux padoT MO3BOJSET CTYJACHTAM 3aKpENHTh 3HAHUS, MOJyYCHHbIE
Ha 3aHATHIX, IOJTY4YUTh HABBIKU U YMEHUS pabOThI C CIIPABOYHBIM MAaTE€pUaIoM. A Takke npruodpectu
OIBIT HPAKTUYECKON JEeSATETbHOCTH, ONBIT MO3HAHUS M CaMOIO3HAHUS B IPOLIECCE H3YyYEHUS
JUCIUIUINHBI.

[TpakTueckue pabOTHl peanu3ylOTCsl € YYETOM BO3MOXKHOCTEM 00pa3oBaTEIbHOTO
YUPEXKIAECHUS.

Pe3ynbTaToM npoBepkH YypOBHS YCBOGHMs y4eOHOro MaTepuana sBisercd oTmerka. [Ipu
OLICHKE 3HaHMW CTYJEHTOB IpenojaBaTesib oOpallaeT BHUMaHUE Ha MPaBUIbHOCTh, OCO3HAHHOCTD,
JIOTUYHOCTh U JIOKA3aTEJIbHOCTh B M3JIOXKEHHWU MaTepualla, caMOCTOSATEIbHOCTh OoTBeTa. OleHka
3HaHUH npeanosaraer y4yéT MHAMBHUIYalIbHBIX OCOOEHHOCTEH CTYAEHTOB, AU(QepeHIHPOBaHHBIN
MOJIXO/ K OpraHn3aluu paboThl B IPYIIIE.

MeTtoauyeckue yKazaHusi K BbINOJHEHUIO IPAKTHYECKOH PadoThI AJ151 CTYIEHTOB

K BBINOSHEHUIO MPAaKTHUYECKON pabOoThl HEOOXOIMMO NMPUTOTOBUTHCS /10 Hayalla 3aHATHSA,
HCIOJIb3YSl PEKOMEHIOBAHHYIO JINTEPATYPy U KOHCIIEKTHI JIEKIUH.

CryneHTsl 00s3aHbl UMETh NpU celde JHMHEWKY, KapaHJalll, LUpKYlb, TETpaab JUIs
MPaKTUYECKUX PadoT.

OT4eThl 0 MPAaKTUYECKUM paboTaM JOJKHBI BKIIIOUATh B CE0s CIIETYIOIINE TYHKTHI:

Ha3BaHHUE MIPAKTUYECKON pabOTHI U €e 11eTIb;

KpaTKHii MOPSA0K BBITOJHEHUS PadoOThI;

Janee mumercs «Xoa paboThl» U BBINOIHSIIOTCS 3Tallbl MPAKTUYECKOW padOoThI, COTJIAaCHO
YKa3aHHOMY B paboTe MOPSIKY.

[Tpu moAroToBKE K cAaye MPaKTUUYECKOH paboThl, HEOOXOIMMO OTBETUTH Ha MPEATIOKEHHbIE
KOHTPOJIbHBIE BOIIPOCHI.

Eciu otuer mo paGoTe He chaH BOBpeMs (/10 BBINOJIHEHHUS cienyromed paboTsl) 1O
HEyBa)KUTEIbHOU IPUUMHE, OLIEHKA 32 pa0OTYy CHHKAETCSl.

Cucrema oneHUBaHUS NPAKTHYECKHUX padoT

Otmerka "S" Ilpaktuueckass paboTa BBIOJHEHA B TOJHOM 00BEME C COONIOEHUEM
Heo0X0ANMOM nocneoBaTesbHOCTU. CTyIeHThl paOb0TaIu MOJIHOCTBIO0 CAMOCTOSITENBHO: TOA00panu

HEOOXOUMBIC JIJIs1 BEITIOJIHEHHS TIPEIJIaraeéMbIX paOOT HCTOYHUKH 3HAHWN, TTIOKA3aJIM HEOOXOIUMbIE



JUIS TIPOBEACHMSI IPAKTHUUYECKUX pabOT TeOpeTHUECKUEe 3HAHMS, MPAKTUYECKUE YMEHHSI U HaBbIKU.
PaGora odopmiieHa akkypaTHO, B ONITUMATBHOMN JJIsl PUKCALIUU PE3YyIbTaTOB (hopMe.

Otmerka '"4" IlpakThueckass paOoTa BBIIOJHEHA CTYAEHTAMH B IIOJHOM OOBEME H
camocCTosITeNbHO. JlomyckaeTcs OTKJIOHEHHE OT HEOOXOJUMOW MOCIIeI0BATEIbHOCTH BBIIOJIHEHUS,
HE BIUSIONIEE Ha TPAaBUIBHOCTh KOHEYHOrOo pe3ynbTara. Vcmoib30BaHbl — yKa3aHHbBIC
mpernojaBaTesieM WUCTOYHUKW 3HAHWHM, BKJIIOYAs CTPAHMIIBI ariiaca, TAOJMIBI W3 TPUIIOKEHHUS K
y4eOHUKY, CTpPaHMIIBI M3 CTAaTHCTUYECKUX COOpHUKOB. Pabora moka3ana 3HaHHE OCHOBHOTO
TEOPETUYECKOro MaTepuaja U OBJIAJIEHUE YMEHUSMHU, HEOOXOAUMBIMH [UIsl CaMOCTOSTEIbHOIO
BBITIOTHEHUS paboThl. JlomyckaioTcs HETOUYHOCTH M HEOPEKHOCTh B O(OPMIICHHUH PEe3ylbTaTOB
paboTHLI.

OtMmerka "3" Ilpaktuueckas paboTa BBIOJIHEHA W OPOPMIICHA CTYJACHTAMH C ITOMOIIBIO
MpernojaBaTelis WK XOPOIIO MOATOTOBICHHBIX U YK€ BHIMOIHUBIINX HA "OTIHYHO" JaHHYIO paboTy
cTryneHTamu. Ha BbImonHeHue paboOThl 3aTpau€HO MHOTO BpPEMEHH (MOXKHO JaTh BO3MOXKHOCTH
nonenath padboty goma). CTyIeHThI TOKa3alld 3HAHUSL TEOPETHUYECKOT0 MaTepHralia, HO UCTIBITHIBAIN
3aTpyTHEHUS TIPU CAaMOCTOSTEIILHOMN padoTe.

Ormerka '"2'" BpricraBisgercs B TOM cllydae, KOIJla CTYAEHTBl OKa3ajuch HeE
MOATOTOBJICHHBIMU K BBIIOTHEHUIO 3TOU paboThl. [lomyueHHbIe pe3ynbTaThl HE MO3BOJISIOT CAENIATh
MPaBUJILHBIX BBIBOJIOB M TOJTHOCTBIO PACXOISATCS C MOCTaBIEHHOU Ienbio. OOHAPYKEHO IUI0XO0e
3HaHUE TEOPETUUECKOr0 MaTepHasia 1 OTCYTCTBHE HEOOXOAMMBIX YMEHUN. PyKOBOJICTBO M TTOMOIIIb
CO CTOPOHBI MPEMOABATENS U XOPOIIO MOATOTOBIEHHBIX CTYIEHTOB Hed()(PEKTHUBHBI U3-3a TIOXON
MOATOTOBKH CTYIEHTOB.

B npouecce npoBeieHUs1 MPAKTUYECKUX PadoT peaM3yHOTCsl JOCTHIKEHUE CTYACHTaMHU
CIIEYIOIIUX Pe3yJabTATOB:

yMEHHuSsI:

-TI0JTh30BATHCS CPEACTBAMH UHIUBUIYATHHON U TPYIIIIOBOM 3aIlIUTHI;

-IIPUMEHATL  OC30MMaCHbIC TMPUEMBI TPyJa HA TEPPUTOPUU TPCINPHITHS H B
MTPOU3BOJICTBEHHBIX TIOMEIICHHSIX

-HCTIOJIH30BaTh YKOOMO3AIUTHYIO U MTPOTUBOMOKAPHYIO TEXHUKY;

-OnpeNesiTh ¥ TPOBOAUTH aHAJIN3 TPABMOOMACHBIX W BPEAHBIX (akTopoB B chepe
po¢eCCUOHATBHON JIEATETLHOCTH;

B pesynbpTaTe ocBoeHMs yI€OHOM MUCIUTITUHBI 00yUYaIOIIUICS TOJDKEH 3HAHUS:

-BUJIBI M TIPaBUJIA IPOBEICHUSI MHCTPYKTAXKEH MO0 OXpaHe TPYAa;

-BO3MOYKHBIC OITACHBIE U BPEIHBIE (PAKTOPHI U CPEJICTBA 3ALTUTHI;

-JIeiCTBUE TOKCUYHBIX BEIIECTB HAa OPIaHU3M UYEJIOBEKa;

-MEepBbI MIPENYNPERKACHUS [T0KAPOB U B3PHIBOB;

-HOPMATHUBHbIE JOKYMEHTHl 10 OXpaHe Tpyda U 3J0pOBbS, OCHOBHI MNPOPTIUTHEHBI,



npo¢caHUTAPUH U TTOKAPOOE30MMaCHOCTH;

-o0mue TpeOoBaHUs 0E30MaCHOCTH HA TEPPUTOPUHU MPEANPUATHS U B MPOU3BOACTBEHHBIX
IIOMECIICHUSX

-OCHOBHBIC TIPUYHHBI BO3HUKHOBEHHUS TI0KAPOB U B3PHIBOB;

-[IPaBOBbIC U OpraHW3allMOHHBIE OCHOBBI OXPaHbI TPY/a Ha MPEIIPUATHH, CUCTEMY Mep 10
0€30MacHO AKCIUTyaTallM OMACHBIX IPOM3BOJCTBEHHBIX OOBCKTOB W CHUXCHHIO BPEIHOTO
BO3JICHCTBUS HA OKPYKAIOMIYIO Cpey, TPOMUIAKTUICCKIE MEPOIIPUATHS 110 TEXHUKE 0€30MacHOCTH
Y TIPOM3BOJICTBEHHOW CAaHUTAPHUHU;

-1paBa U 0053aHHOCTH PaOOTHUKOB B 00JIACTH OXPAHBI TPY/A;

-IPUHIUIIBI IPOTHO3UPOBAHUS PA3BUTHUS COOBITUI U OLIEHKH NOCIEACTBUM IPU TEXHOT€HHBIX
I-IpG?:BI)I‘-IEH\/JIHI)IX CUTyalusiax U CTUXUNHEIX SIBJICHUAX

-CpEIICTBA U METOJIbI MOBBIIICHUSI 0€30ITACHOCTH TEXHUYECKUX CPEJCTB U TEXHOJIOTHYCCKUX

IIponIccCoB.



IIpakTuyeckas padora Nel

Moaremal.l: WM3ydenwe ¢akTOpoB, BIUSIONIMX HA KCXOJA IMOPAKEHUS 4YeIIOBEKa
AIEKTPUUECKUM TOKOM

Heabp padoThbI: U3yYUTh BO3JCHCTBUE HIIEKTPUUYECKOIO TOKA HA YEIOBEKAa M HAYYUTHCS
OTIPEACIIATH IEKTPOTPABMBI.

Xox paboTsi:

1.3yunts TeopeTndeckuii MaTepuall.

2.BbINONHUTE 3ajaHKE, IPEATI0KEHHOE MTPENoJaBaTeNIeM.

3.Caenatb BBIBOJIBI 11O paboTe.

4.1ToArOTOBHUTHCS K 3AIIUTE MPAKTHYECKONU PAOOTHI.

OcHoOBHBbIE CBeIeHUS

DJIeKTPOTPAaBMA - T[OPAKEHUE HIIEKTPUUYECKUM TOKOM. Ero HMCTOYHUKOM  CIIYXKHUT
TEXHUUYECKOe M aTMoc]epHoe IIeKTpuuecTBO. [lopakeHHs] TEXHHUECKUM AIIEKTPUYECTBOM MOTYT
BO3HUKHYTh KaK B CIydasX HEMOCPEACTBEHHOTO KOHTAKTA C TOKOBEAYIIMMH YaCTSIMHU Pa3IMUHBIX
3JIEKTPOYCTAHOBOK, TaK M Ha PACCTOSIHUU Y€pe3 BO3AYX U 3€MIIIO IO IEMCTBHEM TOKOB BBICOKOTO
HaMPSKEHUS.

OcHOBHBIEC NPUYUHBI U YCJIOBHS MOPAKEHUS FJIEKTPHIECKMM TOKOM

1.IIpukoCHOBEHHE K TOKOBEAYITUM YaCTsIM, HAXOSAITUMCS MO HAPSKEHUEM.

2.IlpukocHOBEHHE K HETOKOBEIYIIIMM, HO TOKOITPOBOISAIIIAM HYaCTSIM 3JIEKTPOOOOPYIOBaAHMUS,
OKa3aBIIMECS O] HAMIPSKEHUEM M3-32 HEUCITPABHOCTH M3O0JISILIMHU WM 3aIIUTHBIX YCTPOUCTB.

3.Ilonaganue noj maroBoe HaIpsKEHUE.

4 HapymieHue TpaBUil TEXHUYECKOM HKCIUTyaTallMd AJIEKTPOYCTAHOBOK, MOTpeOuTenedl u
MpaBWJI TEXHUKH 0€30I1aCHOCTH.

DaKTOpbI, BJUAIOIIHE HA OPAXKEHHE ITEKTPHYECKUM TOKOM

Ha ucxon nopaskeHust 3IeKTpUYECKIUM TOKOM OKa3bIBaeT BIHSIHHE CIAEAYIONINE (PaKTOPHI:

1.Pon Toka (MOCTOSIHHBIN, IEPEMEHHBIN ).

2.BenuunHa TOKa.

3.YHacToTa nepeMeHHOr 0 TOKa.

4.BenuurHa NpUII0KEHHOTO HAMPSKEHUSL.

5.I1yTe mpoTekaHus TOKA.

6.J1TMTEeTbHOCTh BO3/ICHCTBUS.

7.0xpyxatoiias cpefa.

8.ComnpoTHBIICHUE TEJIa YEIOBEKA.

9.Cxema BKITIOUCHHUSI Y€JIOBEKA B 1IETIh (IByX(azHoe, omHo(Da3HOoe).

10.IL1omans MPUKOCHOBEHHUS TEJA C AIEKTPOIOM.

11.lnauBuayanbHbIE CBOMCTBA OPraHU3Ma



12.®DakTop BHUMaHUSA
®axkrtopsl 1-4:

[Ipu He BBICOKMX HANPSLKEHUSIX OMACHOCTh MEPEMEHHOTO TOKA B TPH pa3a BBILIE OMACHOCTH
noctostHHOTro ToKa. [Ipn Hanpsxennn 500 B ux onmacHOCTh CpPABHUBAETCS, a IPU HAIIPSKEHUSX BbIIIE
500 B omacHOCTh MOCTOSTHHOTO TOKA CTAHOBUTHLCS ITPE00Ia aroIIei.

Ilopocosvie moku:

. 0,6 — 1,5 MA 111 IEpeMEHHOTO TOKa;

. 5 —7 MA U1 HOCTOSAHHOTO TOKA.

He omnyckarowue moku:

. 20 — 25 MA 1715 IEpEeMEHHOTO TOKa;

. 50 — 80 MA 11 TOCTOSTHHOTO TOKA.

QubpanIuyUoHHbIE MOKU.

. 80 —100 MA ny1st IepeMEHHOTO TOKA;

. 100 — 300 MA 17151 TOCTOSTHHOTO TOKA.

[ ]

IIpu moke 0,1 A hacmynaem napanuy ObIXaHUsA, NAPATIUY CEPOUA U CMEPHTLb.

Haubonee omacHoii cuntaercs yactora nepemeHHoro toka 50 ['u. C yBennueHneM 4acToTh
OoJiee yKa3aHHOM OMACHOCTH MopakeHus ymenslmaercs. [Ipu vyacrore 500 ['m u Gonee omacHOCTH
MOPaKEHUS TIEPEMEHHBIM TOKOM CPaBHUBAETCSI C OMACHOCTBHIO MOPAKEHUSI TAKOTO K€ MOTCHITHAIA
MIOCTOSIHHOTO TOKa.

OnpITH TIOKAa3ajJH, YTO OMACHOCTh BO3HUKHOBEHUS (DUOPHIUIAIMHM cepana y >KMBOTHBIX
6ompie npu 50 I'11, a omacHOCTH ocTaHoBKHU AbixaHus — ipu 200 ', B yactoTHOM Muamnazone mo ooe
CTOPOHBI OT ATUX 3HAYCHHH OMACHOCTh TOKA CHUKAETCS.

Hanuume 4acTOTHBIX COCTABISIIONIMX B  BBIIPSIMICHHOM TOKE VYTSDKENAET HCXOJ
31EKTPOTPABMBI.

BennuuHa HanpspKeHUs ONacHast JUIs JKU3HU: 42 BOJIBTA U BBIIIE NTEPEMEHHOTO ToKa; 110 n
BBIIIIE€ TOCTOSIHHOTO ToKa. Hanpsbkenue Hike 42 B npuHATO cunTaTth 6€30MacHbIM, HO 3TO TOJIBKO B
HOPMAJIbHBIX YCIIOBUSAX, IPU HAPYILIEHUH KOTOPBIX MOKET HACTYIUTh CMEPTh MPU HANIPSXKEHUN HUKE
42 B n naxe npu HanpspkeHuu 12 B.

Cyne6HO-MeUIIMHCKOM IKCTIEPTU30M 3apErUCTPUPOBAHBI HECKOJBKO CITydaeB THOEIH JTH0Iei
OT HanpsbkeHus 12 B u Huoke.

dakrop 5:

Haubonee onaceH myTh MpOTEKaHMs TOKA, KOT/Ia HA €r0 MyTH HAXOJSATCS KU3HEHHO BaKHBIC

oprassl (Mo3r, cepiie). B Toxxe Bpemsi HeMaloBa)KHBIM SIBIISIETCS TO, KAKMM Y4acTKOM Teja KacaeTcs

YeJIOBEeK TOKOBEIYUIMX YacTeil, KakoBa IIOTHOCTh HEPBHBIX OKOHUAaHUM Ha HeM (27% cCMepTHBIX



CITy4aeB — MPH COMPUKOCHOBEHHH C TOKOBEAYIIMMH YaCTSMH B JIBYX MECTax Ha OJHOH pyKe WU
OJIHOM HOTE).
daxTrop 6:

OnHUM U3 OCHOBHBIX (DAKTOPOB, BIUSIONIMX HA UCXOJ MOPAKEHUS DIIEKTPUICCKHM TOKOM,
SIBIISICTCS JTTUTEIILHOCTD €r0 BO3JICHCTBHUS. YeM MEHBIIIE IPOIOJKUTEIBHOCTh MPOTEKAHUS TOKA, TEM
MEHBIIIE ONTACHOCTh TTOPAKCHHUSL.

[Tpr BO3IEHCTBMU Ha YEIOBEKA DJICKTPUUYECKOTO TOKA BO3MOXKHBI pPa3lIMYHbIE MYTH €ro
MIPOXOXKACHHS Yepes3 uenoBeka (cm. puc. 1).

[Tpu nBUKEHUU TOKA Yepe3 )KU3HEHHO BaKHBIC OPTaHbl — Cep/Ile, JETKUE, TOJIOBHOH MO3T —
OIACHOCTh WX TOPaXCHHsI PE3KO Bo3pacTaeT. EciM ke TOK MPOXOTUT WHBIMH MYTSIMH, TO €T0
BO3JICHCTBUE HA KU3HECHHO BAXKHBIC OPTraHbl MOXET OBITh PEIICKTOPHBIM, T.€. Yepe3 ICHTPATbHYIO

HCPBHYIO CUCTEMY, 6J'Ial"0,l'[ap5{ YEeMY BCPOATHOCTD TAXKEIOTO UCXO0Ja PE3KO YMCHBIIACTCA.

v S

-]
=

e
—

=

]

=3

T L

.
=N

% |

7 E_[] :
12 !!l 13 I4~_ 15

Pucynok 1. XapakrepHble MyTH TOKa B TeJe YesoBeKa (IETIIN TOKa):

-

===

1 — pyka — pyka; 2 — npaBasi pyka — HOTU; 3 — JieBasi pyka — HOTU; 4 — mpaBasi pyka — npaBast
HOTa; 5 — ImpaBasi pyKa — JieBas HOra; 6 — jeBas pyka — JieBasi HOra; 7 — jieBasi pyka — IipaBasi Hora; 8
— 00e pyku — o0e Horu; 9 — Hora — Hora; 10 — rosnoBa — pyku; 11 — ronoBa — Horu; 12 — rojoBa —

npaBas pyka; 13 —ronoBa — jieBast pyka; 14— rojgoBa — mpaBast HOra; 15 — rojoBa — jieBast Hora



XapakTepHbIMH, OOBIYHO BCTPEUAIOIIMMHUCS B TPAKTHUKE SBISIIOTCA He Oosiee 15 merens,

OJTHAKO CaMbI€ paclpoCTpaHeHHbIE U3 HUX (6 MEeTeNb) MPUBEACHBI B Ta0IuUIe 1.

Tabmuna 1 — Xapakrepuctuka Haubosee paclpoCTpaHEHHBIX MyTeil TOKA B TEJIE YEIOBEKa

Yacrora Hons TepsBIIMX 3HAYEHUE  TOKa, IPOXOJSAIIETO
[Tytu Toka BO3HUKHOBEHHUS |CO3HAaHME BO  BpeMs depe3 obsacTe cepaua, % ooluiero
MyTH TOKa, % BO3JICUCTBUS TOKOM, %  |TOKA, IPOXOJIAIIETO YEPE3 TEIO
Pyka — pyka | 33
[IpaBasg pyka —
6,7
HOTH
JleBas pyka —
3,7
HOTH
|H0ra — Hora | ‘ ‘0,4
|F0J103a — HOTH | ‘ ‘6,8
|FOJ10Ba — pyku |4 ‘ ‘7,0
|HpoqI/Ie | ‘ -

HER

PI/ICYHOK 2. Hanbosee onacHbBIE CXEMBI MPOXOKACHUSA IJICKTPUICCKOI'O TOKA:

pyKa-pyKa; pyKH-HOTH; TIpaBasi pyka- JieBas M paBasi HOTa, JIeBasi pyKa | JIeBasi U IIpaBast HOTa

[Ipu paccrnemoBaHWM HECYACTHBIX CITy4aeB, CBSI3aHHBIX C BO3JCHCTBHEM D3JICKTPUYECKOTO
TOKa, MPEXJe BCErO BBIICHAETCS, MO KAaKOMYy IMyTH MPOTEKal TOK. UeloBEeK MOXKET KOCHYThCS
TOKOBEAYIIHMX YacTel (MU METAJUIMYECKUX HETOKOBEIYIIIUX YaCTeH, KOTOPhIE MOTYT OKa3aThCs MO/
HaNPsHKEHUEM) CaMbIMH Pa3IMYHBIMH YacTsMu Tena. OTcioja — MHOT0OOpa3ne BOSMOXKHBIX ITyTeH
TOKa.

Haubonee 6eposmuvimu npusnansl ciedyrowue:

*«mpaBas pyka - Horu» (20% cirydaeB mopakeHus);

*«wieBas pyka - Horu» (17%);

*«obe pyku - Horu» (12%);

*«ronosa - HOTW» (5%);
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*«pyka - pyka» (40%);

*«Hora - Horay (6%).

Bce netnu, kxpome mocieaHen, Ha3bIBAIOTCS «OOJBIIMMUY, WIN IIOJHBIMUY» TETISIMU, TOK
3axBaThIBaeT 00JIACTh cep/lia U OHU Harbosiee onacHbl. B 3TuX ciyyasx depes cep/ue npoTeKaeT 8-
12 npo1eHToB OT MOJIHOTO 3HaYeHHs ToKa. [leTns «Hora - Hora» Ha3bIBaeTCs «Majloiy, yepes cepie
nporekaer Bcero 0.4 mporeHTa oT IOJHOro TOKa. JTa NETIIs BOZHUKAET, KOI'/1a YEJIOBEK OKa3bIBAETCS
B 30HE pacTeKaHus TOKa, [101a/1asl M0/ IIaroBoe HalpsKEHUE.

dakTop 7:

Ha crenenp nopaxeHus 37€KTPOTOKOM OKa3bIBAIOT BIUSHUE YCIOBUS BHEITHEH Cpebl:

KaTeropusi IMOMELIEHUsT B OTHOUIEHMM 3JIEKTPOOE30MacCHOCTH, YPOBEHb IIymMa U
OCBEILLIEHHOCTH, KOHLIEHTpAalUsl BPEIHBIX BEIIECTB B BO3AYXE, COJEp)KaHUE KHUCIOpoAa U
YIIIEKUCIIOTO Ta3a, aTMOCEepHOE IaBICHHE.

dakrop 8:

O compoTHBIIEHHMM TeNa 4eloBeKa cka3zaHo Belme. Ilpu pacuerax comnpoTuBiIEeHHE Tena

yesoBeka npuHumMaercs paBHbM 1000 Om.
dakTop 9:
B 3aBUCHMMOCTH OT CX€Mbl BKJIIOUEHHUS YellOBeKa B II€Mb, YEPE3 €ro TejI0 MPOXOIUT (hazHoe

WJTU JIMHEWHOE HaIpsHKEHNE
Unuu S U(]);n ; \/5

®akrop 10:

CreneHp NOpaKE€HUS DJIEKTPOTOKOM HAXOIUTCS B MPSAMOM 3aBUCHMOCTH OT IIJIOLIAAH

NEKTPO/A, KOTOPOTO KacaeTCsl YEJIOBEK U CUJIbI JAaBJICHUS DJIEKTPOAA Ha KOXKY.
®daxrop 11:

Ha uncxox mopakeHus: >JI€KTPUUYECKUM TOKOM BIIMSIOT TaK)K€ MHAMBHAyaJIbHbIE CBOWCTBA
OpraHM3Ma 4ejoBeKa.

Y cTaHOBIIEHO, YTO BIIOJIHE 3/I0POBbIE U (PU3NYECKH KPETIKUE JFOIU MIEPEHOCST JIEKTPUIECKUe
yaapsl jierde, yeM 00sbHbIE U ci1alble. [10BbIIIIEHHON YyBCTBUTEIBHOCTBIO K 3JIEKTPOTOKY 001a/1al0T
JIOAM, CTpajarole OOJE3HSAMH KOXKH, CEpPJIEYHO — COCYAUCTOM CHCTEMBI, OPraHOB BHYTPEHHEU
CEKpELMH, JETKUX, HEPBOB U JIp.

[TosToMy, mnpaBHJIaMH TEXHUKH O€30MACHOCTH MPH JKCIUTyaTalliM 3JEKTPOYCTaHOBOK
npegycMaTpuBaeTcs OTOOp 1O  COCTOSHHUIO  370pOBbS  MEpCOHana Juil  OOCIy)KHBaHUS
JNEKTPOYCTaHOBOK.

Baxnoe 3HaueHue umeet 1 pakTop BHUMaHHs. CTaTUCTHKA OTMEYAET, UTO Tepei 00eICHHBIM
NEpephIBOM U B KOHIIE pabouero IHs, KOT/Ia CHUYKAETCS BHUMAHME, YBEIHMYMBACTCS HE TOJIBKO

BEPOATHOCTh MOPAXKEHUS 3JIEKTPOTOKOM, HO M MOXET YCYryOUTbCsA €ro TsKecTh. HampshkeHHOe
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BHUMaHUE, TBEpJasi BOJII B COCTOSIHUM HE TOJIbKO OCIA0UTh NIEHCTBUE 3JIEKTPOTOKA, HO MHOTIA
COBEPLIEHHO €TI0 YHUUTOXUTb.

IToBo3pacTHOE pacnpezesieHue JIML, Ha yCTAaHOBKaxX HamnpsbkeHueM 65 B u meHee:

. 110 21 roma-22%,

. 21 — 30 net-65,5%

. crapiie 30 ner-12,5%

®akTop 12:

®akTop BHHUMaHUA — 0C000€ COCTOSHME HACTOPOXKEHHOCTH Yy UEJIOBEKa, CO3HAIOIEro
OIIaCHOCTb BBIMIOJIHAEMOI UM paboThl. BHHMaHue uenoBeka co3qaeT 0OOPOHUTEIBHYIO PEAKIIHIO.

OcHOBHbBIEC HCTOYHHKU:

1.T'padbkuna M.B. Oxpana Tpyna: yaeOHUK IS CTY/.YIPSKISHUHN cpe.mpod.o0pa3oBanms/
M.B. I'padxuna. — M.: U3naTenbckuii neHTp «Akagemus», 2018. — 176 c.

2. CexupHukos B.E. Oxpana Tpyzaa Ha IpeJIpUsTUSX aBTOMOOUIIBHOTO TPAHCIIOPTa: yUeOHUK
VIS CTYJ.YIpexaeHui cpen.npod.oopasoanus/B.E. CepkupHukoB. — 2-¢ wu3zd., crep. - M.:
N3narenbckuit nentp «Akagemusi», 2018. — 192 c.

3.Kynukos O.H. Oxpana Tpyzna B MeTayiooOpabaThIBatoIiel MPOMBIIIIEHHOCTH: Y4eOHUK
s Hav.npod. oopazosanus/O.H. Kynukos, E.W. Ponun. — 2-e uzn.crep. — M.: I3parenbckuii LeHTp
«Axagemus», 2015. — 144 c.

JlonoIHUTeIbHbIEe HCTOYHUKH:

1.OnexTpoOe3omacHOCTs  HpU  AKCIUTyaTallMM  AJIEKTPOYCTAaHOBOK  MPOMBIIIICHHBIX
NpeanpusATHii: yueOH. 1 Hau.mpod.odpazosanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

HNuTepHeT — pecypcesbi:

1. ®enepanbHblil LIEHTp HHPOPMAIMOHHO-00PA30BaTEIbHBIX pecypcoB. PexuMm nocryna

http://fcior.edu.ru

2. 00pazoBarenbHblid mopran: http\\www.edu.sety.ru

3. MexoTpacieBast ”HCTPYKIHS 10 OKa3aHHUIO TIEPBOM TOMOIIU TIPH HECYACTHBIX CITyJasx Ha
Mpou3BoJIcTBE [DnekTpoHHbIi pecypc|: — M: U3n-so HI] DHAC, 2010. — 80 c.

KoHTpoJibHbIE BONIPOCHI:

1.Ilepeuncaure (pakTopbl, ONpPEAENAIONINE HCXOJA MOPAKEHHUS YENIOBEKa AIIEKTPHUECKUM
TOKOM.

2. Ha3oBUTE OCHOBHBIC IPUYHHBI U YCIIOBUS TIOPAYKEHHS AIEKTPHUECKUM TOKOM.

3. Ilepeuncnure MyTH MPOTEKAHUS TOKA YEpe3 TEJIO YEJOBEKA M OXAPAKTEPU3YHUTE WX IO

CTCIICHU OIMMACHOCTHU MOPAKCHUS SJICKTPUICCKUM TOKOM.
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IIpakTuyeckoe 3ansaTue Nel

IMoarema 1.2: Buapl snekTpudeckux TpaBM. BoznelcTBUE 3JEKTPUUECKOrO TOKAa Ha
4eJIoBeKa.

Onpenenenre M MPOBEIEHUE aHaIM3a TPABMOOMACHBIX W BpPEOHBIX (PAKTOpPOB B cdepe
npodeccnoHalbHO 1eATEIbHOCTH

Hean pa6oThI:

- WU3y4YUTh BO3JCICTBHE DJEKTPUUYECKOIO TOKAa HA YEJIOBEKA, HAYYUTHCS OIPEAEIATh
31EKTPOTPABMBI,

- chopMynHpOBaTH OCHOBHBIE IPUYUHBI TPOU3BOJCTBEHHOTO TPABMATH3Ma;

- pa3BUTh yMeHHEe 0000marh, padoTaTh C y4eOHO- CIPABOYHOW JMTEpPATypOH, IeiaTh
BBIBOJIBI.

OcCHOBHBIE CBeIeHHSA
1.91eKkTpOoTpaBMa — 3TO KOMIUIEKC MOBPEKICHUMN, BOBHUKAIOIINX BCJIEACTBUE NOPAKEHUS

TEXHUYECKUM WJIU MIPUPOIAHBIM AJIEKTPUUECTBOM (MOTHHUEMN).

[ToTenuuaneHy!0 yrpo3y AJis 4eiaoBeKa MpecTaBistoT cuiia Toka oonee 0,15 Ammnep, a Taxxke
MIOCTOSIHHOE W TiepeMeHHoe HampsbkeHue Oosnee 36 Bonbr. IlociencTBust 37€KTpOTpaBM MOTYT
IPUHUMATh caMble pa3Hble (POPMBI — OT HE3HAYUTEIBHBIX 0’KOTOB JI0 OCTAHOBKH KPOBOOOpAICHHS,
AbIXaHWA WU IMOTECPU CO3HAHUA, YTO, COOTBECTCTBCHHO, HEPCAKO CTAHOBUTCA IMPUYMHAMU JICTAJIBHOI'O
ucxona. [IpakTuyeckn BO BceX Cilydasx BO3ZeicTBHE TOKa OOJbllle HOPMBI CONPOBOXKIAETCS
MOBPEXJICHUEM KOXKHOTO IOKPOBA, CIM3MCTHIX 000JI0UEK M KOCTEH B MecTax BXOJa M BbIXOJa
JIEKTPUUECKOTO pa3psaa. Takke cTpalaloT LEHTpajIbHas U epudeprudeckas HepBHbIE CUCTEMBI.

DIeKTpOoTpaBMa COMPOBOKAAECTCS MOSBICHUEM METOK TOKA (3JEKTPOOKOTOB). Y HEKOTOPBIX
OOJNIBHBIX  BBIABJIAIOTCA  IEPEIOMBl  BCIEACTBUE PE3KOr0  COKpAlleHHMs Mblml. Jlnarsos
QJICKTPOTPAaBMbI  BBICTABJIAIOT Ha OCHOBAHWHM aAHAMHE3d, KIMHHUYCCKUX IIPHU3HAKOB, KT,

pentrenorpaduu, DKI', 9xo3I" u Apyrux uccie oBaHmii.

ITo xapakTepy nopaskeHus1 YeJI0BeKa TOKOM Pa3InyaoT:
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Mecmmuvle anekmpompaémvl — 3NEKTPOOPTATBLMUS, 0KOT, METAIIU3allKs KOXKHOT'O TOKpOBa
(MPOHUKHOBEHME IO/ KOXKY U PACIUIABICHUE MEJIKHX METAJUIMYECKHX YacTHUI[ MOJ BO3JCHCTBUEM
AJIEKTPUUYECKON AYTH), MEXaHUYECKHUE HAPYIICHHUS [IEIOCTHOCTH;

Obwue s1exmpompasmsl — NOPAKEHHUE FTEKTPUUECKUM TOKOM Pa3HBIX MBIIICUYHBIX TPYI,
COIPOBOXKAAEMOE OCTAHOBKOI JIbIXaHUS U CepALa, a TAKXKE CYJA0pPOraMH.

DJEeKTPOTPaBMBI MECTHOTO TUIIA MOSIBIISIOTCS U3-32 BO3ACHCTBHS KOPOTKOTO 3aMBIKaHUS Ha
OIIpEe/ICNICHHYIO YacTb TEJa.

OO61mas IeKTpOTpaBMa — ATO PE3yJbTAT MPSIMOTO JEHCTBUS TOKa C TOTO MOMEHTa, KaK OH
MpoLIeNl Yepe3 Bechb OpraHu3M uenoBeka. [Ipu mopakeHWu MOIHUEH HapsAay ¢ CHUMIITOMATHUKOM,
IpUCyIIeH 001Iel TpaBMe, BOZHUKAST HAPYIICHUE CITyXa, PEUr, Ha KOXKe TOSBISIFOTCS TEMHO-CUHHE
STHA.

Mecmmuvle 21eKkmpompagmvl — 3TO BBIPAKEHHBbIC MOBPEKIACHUS KOXKH, MITKHX TKaHEH,
CBSI30K, KOocTei. K HUM OTHOCSITCSI KOHTAaKTHBIE U JYyTOBbIE SJICKTPUUECKHUE OYKOTU PAa3HOM CTENeHU
TSOKECTH, PE3KO OYEPUYCHHBIE IISATHA CEPOro WM OJIETHO-KEITOrO I[BETa KOTOpPHIE MOSBISIOTCS B
MECTax COIMPUKOCHOBEHUS C MICTOYHUKOM TOKa (TaK Ha3bIBaeMbIe dJIEKTpUYecKre 3HaKkH ). K MecTHBIM
BUJIaM DJIEKTPOTPABM TaK)K€ OTHOCST METAJUTH3AIUIO KOXKH (SIBJIIEHUE ITPU KOTOPOM B BEPXHHUE CIOU
KOKM TPOHUKAIOT MeNbyallliie 4acTHIbl METajlla, Pa3luyHble MEXaHUYEeCKHE MOBPEXKACHUs) U
aneKTpoodTanTbMuI0 (BOCTIAICHUE HAPYKHBIX 000104YeK TJ1a3a Mo/1 IEMCTBUEM MOIITHOTO MTOTOKa Y D-
Tyuen).

Obwue snrekmpompaemvl — 3TO TaK Ha3bIBaE€Mble JJIEKTPUYECKHE YAApbl, KOTOpHIE
COIIPOBOKAAIOTCS CYJOPO’KHBIMU COKpAIIEHUSIMH MBI, [IpUHATO BBIIENATH YEThIpe CTENEHU
MOpaKEHUS:

. O6mue snextporpaBmbl | ctenenu. s HUX XapaKTepHbI MbIILIEYHbIE CY0pOru 0e3

MOTCPU CO3HAHUSA,

. OO6mwme snexkrtporpaBMbl Il ctenenu. CompoBOXKAAIOTCS CYAOpPOTaMU M IOTepen
CO3HaHMS;
. O6mume snextporpaBmbl Il crenenu. [loTeps co3Hanus ¢ HapyuieHueM (GyHKUUN

CCp,Z[C‘-IHOﬁ ACATCIIBHOCTHU 6o JbIXaHUWsA,

. O6uue snektporpaBmel [V crenenn. Kinnundeckas cMepTh.

B 3aeucumocmu om xapaxkmepa 6o030eiicmeus >SIEKTPUUECKOTO TOKA, CYIIECTBYIOT
CIIEYIOINE BUBI AIEKTPOTPABM:

Menosennas — TIONY4EHHE DIIEKTPUYECKOIO Pa3psAa, KOTOPBIM IMpEBBINIAET AOMYCTUMBII
YpOBEHb 3a CUNTaHHbIE CEKYH/Ibl. Takas TpaBMa CONMPOBOKAAETCS OMACHBIMHU JUIS 3I0POBbS U KU3HU
MOBPEKIACHUSIMH, TTO3TOMY HOCTPaJaBIINK HYKJIAETCsl B CPOYHOM peaHUMAIui U XUPYpPruuecKon

IIOMOILIH;
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Xponuueckasi — BO3JECUCTBUE IEKTPUUECKOrO HANPSDKEHUS HA YellOBeKa JJIMTENIBHO U
He3aMeTHO. Hampumep, XpOHHYECKHMH 3JIEKTPOTPAaBMaMH CTPAJAIOT JIOAH, padoTarolye BoO3Je
reHEpaTOPOB BBICOKOM MOIIIHOCTH. B TaHHOM cilydae nopa)keHue XxapakTepu3yeTcs HapyllIeHUEM CHa
Y IIaMSITH, TIOBBIIIEHUEM YTOMIIIEMOCTH, TPEMOPOM, FOJIOBHBIMU OOJISIMH, PACIIMPEHUEM 3pauKOB U

IIOBBIIICHUEM apTEPUAIIBHOTI'O JaBJICHUS.

2.Bujbl BO3/1eilicTBHS YJIEKTPHYECKOT0 TOKA

Cyl1iecTByeT 4eThIpe BUIa BO3JICHCTBHUS TOKA:

- TEPMHYCCKHUE;

- DIICKTPOJIUTUYCCKUE;

- TUHAMUYECKHUE;

- OHOJIOTHYECKUE.

Tepmuueckoe 6030elicmeéue - Ha Telle, TOCIAC KOHTAKTa C JJICKTPHYCCTBOM, IOSBIISIFOTCS
OKOTH TIPOU3BOJILHOW (Gopmbl. [lpu meperpeBaHUU BPEMEHHO TEPSIOT CBOIO (PYHKIIMOHAITBHOCTH
OpraHbl, HaXxOJSAIINECs HAa MyTH JJIEKTPOTOKA. B pe3yibTare mopakeHHs MOXKET MOCTPaaaTh Kak
MO3T', TaK U KPOBCHOCHAS HJIM HEPBHASI CUCTEMBI, YTO IIPUBOJIUT K CEPHE3HBIM PACCTPOMCTBAM.

Dnekmponrumuyeckoe gozoeticmaue - TOpaXKeHUE KPOBHU U TUM(BI B OPraHU3Me, UTO BICUET K
WX PaCHICTICHUIO M H3MEHCHHIO (PU3UKO-XHUMHYECKOTO COCTaBA.

Jlunamuueckoe, WIN KaK €ro €IIe Ha3bIBAIOT MeXaHUudeckoe, 6030elcmeue BbI3bIBACT
MOBPEXKICHUE CTPYKTYpPHI TKaHe opraHu3Ma (B TOM UHUCIIE, MBIIIEYHbIE, TIETOYHbIE TKaHU, CTEHKU
KPOBEHOCHBIX COCYJIOB) B BHJI€ PACCIIOEHUS, PBAHBIX PaH, B OTAEIBHBIX CIyYasX - Jake pa3pbIBOB.
YBeubl0 CIOCOOCTBYET MEpPEerpeB KPOBH M TKAHEBOW KHUJIKOCTH C MCHOBCHHBIM BBIJICIICHHEM TIapa,
MMOXO0’KHM Ha B3PBIB.

buonocuueckoe 8030eticmaue opaxaeT MBIIICUHYIO CUCTEMY U )KUBBIE TKaHH, PUBOJINT K €€
BpeMEeHHOW AuCPyHKIMH. B pesynbrare, MOTYT BO3HUKATh HEMPOU3BOIBHBIC CYIOPOKHBIE
MBIIICYHBIC COKpAIICHHs. JTO JIEHCTBUE, Jake BPEMEHHOTO XapaKTepa, MOXKeT MaryoHO TOBIIHSATh

Ha paboTy cepAlla UK IbIXaTeIbHON CUCTEMBbI, HE UCKIII0YAETCs JeTaJbHbIA UCXO/.

3.Buabl 2JIeKTpOTPaBM
PaznuuaroT ciemyronme BUIBI QIIEKTPOTPABM:
- MECTHOI'O XapaKTEpa, Korja HapylmI€CHbI OTACIIBHBIC YHAaCTKHU TCJIaA,
- o0111ee TOpa)KEHHE - HAHECEHbI YBEUbs JIEKTPHUUECKUM YIapOM BCEMY OpraHH3MYy.
CooTHOIIeHUS QJICKTPOTpPAaBM, IO JAHHBIM CTATHYCCKUX HCCHeﬂOBaHHﬁ, pacnpeaciiminucChb B
CJIETYIOIIM 00pa3oM:
- 20% - MecTHBIC TIPOSIBIICHHUS;

- 25% - obmiee mopakxeHue OpraHu3Ma,
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- 55% - cMenraHHbBIC TTOPAKESHHUS.

Yamie Bcero, BO3HUKAIOT HECYACTHBIE CIIy4ad ¢ 0OOMMH BUAAMHU TPAaBM, OJIHAKO UX CIIEIyeT
paccMaTpuBaTh, Kak OT/AEIbHBIC, TAK KAK OHU UMEIOT 3HAUYUTEIIbHBIE Pa3IniUsl.

Inexkmpompaemvr  mecmnozo xapakmepa. IloBpexIeHUss oOpraHusMa CBSI3aHBI C
HapyLEeHUSIMU LIEJIOCTHOCTH TKaHel Tena. Yalie TpaBMUPYyeTCst KOXKHBIN MOKPOB, HO OBIBAOT CIIy4au
HAHECEHMsI BpeJia CBSI3KaM UJIU KOCTSM.

CremneHp ONACHOCTH TPaBM 3aBUCUT OT COCTOSIHMSI M MecTa NOBpPEXAEHHON TkaHu. B
OOJIBIIMHCTBE CIIy4aeB OHM M3JICYMBAIOTCA C IOJHBIM BOCCTAHOBJIEHHEM (DYHKIIMOHAJIBHOCTH
MOpaXEHHOW YacTH Tea.

Oxkono 75% HecdacTHBIX CIy4yaeB OT MOPAKEHUS FIEKTPOTOKOM HUMEIOT 30HY MOBPEXKICHUS
MECTHOI'O XapakTepa U BCTPEYAOTCs CO CIEAYIOIIEH YaCTOTOM:

- 0XKOTH OT 3JeKTpruyecTBa - ~40%;

- JIIEKTPUYECKHUE 3HAKHU - ~7%);

- METAJUTU3AIHS KOXKHOTO MTOKpoBa - ~3%;

- MeXaHu4IecKoe nmopaxenue —~0,5%

- cy4au seKTpoodTansMuu - ~1,5%;

- CMEIIaHHbIE TPaBMBI - <23%.

Inexmpuueckue odxncocu. IloBpexIeHUST TKaHEH BO3ZHUKAIOT OT TEPMUYECKOTO BIIUSHUSA
ANEKTPUYECKOT0 TOKA, IPOUCXOAST YacTo, pa3JIeNsItoTCs Ha:

- TOKOBBIE, JIMOO KOHTAKTHbIE, BO3HUKAIOLIME TPU COINPHUKOCHOBEHUH YEJOBEKA C
TOKOBEIYIIUM 000pyI0OBaHUEM;

- IyTOBbI€, 00YCIIOBIIEHHbIE JEHCTBUEM 3JIEKTPUUECKOM TyTOM.

TokoBbIE 0OTH XapaKTEPHBI JIs JJIEKTPOYCTPOMCTB € HampsbkeHneM a0 2 kB.

DJeKTpudecKrue 00beKThI OOJIBIIEro HAMPSHKEHUS 00pa3yloT AJIEKTPUUYECKYIO IYTY.

CI105KHOCTB 05KOT'a 3aBUCHUT OT MOIIIHOCTH TOKA U ITIUTEIILHOCTH €r0 MPOoX0KAeHus. KoKHBIi
MIOKPOB CropaeT OBICTPO H3-3a OOJBIIEr0 CONPOTHBJIEHHMS 4YeM Yy BHYTpeHHUX TkaHeil. [lpu

YBCIIMYCHHBIX 4aCTOTAaX TOKHU IPOHHUKAIOT I‘J'IY6OKO B OpraHusM, InopaxkaroT BHYTPCHHHUEC OpTraHbl.

JlyroBble OOTH TMPOUCXOAAT MpU padoTe DY ¢ pa3nuyHBIMU HampsoKkeHUsAMHU. [Ipuuém
HMCTOYHHKH 70 6 KB MoryT 00pazoBarh Iyry npu ciaiydailHOM KOPOTKOM 3aMbIKaHUU. bosee BricokHe
HampsDKeHUs  MPOOMBAIOT  COMPOTHBIIEHHWE BO3AYHNIHOW H3OJSIUM  MEXIY YEIOBEKOM U

ANEKTPOOOOPYIOBAHUEM MPU COKPAIICHUH 0€30IaCHOTO MIPOMEXKYTKA 10 TOKOBEAYIINX YaCcTEH.
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Anexmpo3naku. ITO HaxoAUIMECsS Ha TOBEPXHOCTH TeJa MSITHA OBaJIbHOU (OpMBbI OJe1HO-
wénroro uiu ceporo nsera. [lo pasmepy onu okono 1-5 mMm. Jlerko mogmaroTcs JECUEHHIO U HE

MPUHOCST YeJI0BEKY OOJIBIIOTO TucKoMpopra.

ﬁ_,;_??-x. Frr

Puec. 1.4, THMOUMUYHLIe DJCK- Puc. 1.5, DaexrpHuecKTil sgax,
TPHYeCHKe SHAKH HDEHHHHIHI‘:[ HpH NMopAXKeHIH Ue-
JIOBeKA MOJHHAeH

Mema.rmmauu;l KoJicu. HpeI[CTaBJ'IHCT coOoi MOBPCIKACHUC KOXXHBIX ITIOKPOBOB MCIIKUMHU
YaCTHUYKaMHU pacCIlJIaBJICHHOI'O MCTaJljIa, KOTOPBIC MPOHUKAIOT B BEPXHHUEC CIIOU KOXH OT AYTIWU IIPpH

KOPOTKHUX 3aMbIKaHUAX.

-

\\/\

K mnaubonee omacHOil TpaBMe OTHOCATCS TOBpexkAeHUs oOmactu rha3. [ eé
MpeAOTBpAIeHNs, IPU paboTax, CBA3aHHBIX C pa3phIBaMU IETIed U OJJHOBPEMEHHBIM 00pa30BaHUEM
AIEKTPOIYTH, PAOOTHUK JTOJDKEH MCIIOJIH30BATh CIEIMAIbHBIC 3aIlIUTHBIE OUKH, & TEJIO TOJHOCTHIO
3aKpbIBATH CIELIOAEKIOM.

Mexanuueckue noepexcoenus. Hambornee XapakTepHbl TpH pabdoTe B JIEKTPUUYECKHUX
yctanoBkax 0 1000 B nmoa qiuTenbHbIM BO3AEHCTBUEM AJIEKTPOTOKA.

[IposiBIISITOTCS. B BUJI€ HEMPOM3BOJIBHBIX MBIIIEUYHBIX CYJOPOT, KOTOPBIE MOTYT MPUBECTH K
pa3pbIBy KOKH, HEPBHBIX TKaHEW WJIM KPOBEHOCHBIX COCYIOB. BCTpedaroTcs ciaydan C BBIBUXOM
CYyCTaBOB U MEPEIOMOM KOCTEH.

Inekmpoogpmansmun. TloBpexneHHE TJIa3 CBSA3aHO C BOCHAIUTEIBHBIMH MPOIECCAMU
Hapy>KHOH 000JIOYKH (KOHBIOHKTHBBI U POTOBHIIBI) OT BO3JIEUCTBHS CHJIBHOTO CBETOBOTO TOTOKA
YIBTPaQHUOIETOBOTO CIEKTPA AIMEKTPUICCKOMN TYTH.

Jist 3amuTel TpeOyeTcss WCIOJIb30BaTh OYKH WM MAacKy C IIBETHBIMU CICIHAIBLHBIMHU

CTEKJIaMHU.
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dnexmpuueckuii yoap. BbeicTpoe, NPaKTHYECKM MIHOBEHHOE OOpa3oBaHHWE IETH TOKA B
OpraHu3Me NOPaXKaeT KUBbIE TKAHU, TPUBOJIUT K CyJJOPOTaM MBIIILI, HapyIaeT paboTy BCEX OpPraHoB,
0Cc00EHHO HEPBHOM CUCTEMBI, CEpALIa U JETKHX.

Cmenenu anexmpuieckoeo yoapa onpeoenaom namoio SManamu.

1.Jlerkue cokparieHust OTJeIbHBIX MBIIII;

2.MplleyHble Cy0pOTH, CO3JaroIire O0JIeBbIe ONIYIICHHS, IPU KOTOPBIX HOCTPaIaBIIUi
HAXO/UTCS B CO3HAHUU;

3.CynoposkHbIe COKPAIIEHHUS MBIIIL], BEI3BABILIUE TOTEPIO CO3HAHUS, KOTa CEpALE U JIETKHE
MPOJIOJDKAIOT (PYHKIIMOHUPOBATH;

4.TlocTpanaBiinii JIMIICH CO3HAHUS, HAPYIIEH pUTM/paboTa cep/ia U/ uiH JbIXaHue.

5.JIeTanpHbIi HCXOL.

Quopunnayun. BonokHa cepaedHOi MbIIIBI (UOPMILUIBI) TOA ASHCTBHEM IMEPEMEHHOTO
Toka ¢ yactotoi 50 I'm, mpeBbimaromero 50 MA, HaUMHAIOT XAaOTWYECKUE COKpamieHus. Yepes
HECKOJIbKO CEKYH]I MOJHOCTBIO NpeKpamlaercs HarHetanue KpoBH. OCTaHABIMBAETCS KPOBOTOK

OpraHu3sMa.

CuHycoBblit pexum paboTel cepaua

Cokpawenue
Xenvaoqka
cepauea

3anperuas >~50 mA
3043

MomexT HacTynnenus dubpunnaynm Oubpunnsuna cepaua nepewna e
CepPALa W HACTYNNEHUR KIMHUYECKON ACACTONUIO (M30NUHKIO)
cMepTH

[TyTe TOKy Yepe3 cep/iiie CO3MAl0T Yallle BCeTr0, KOHTAKThl MEXIYy pyKamH JMOO HOTOW U
pykoii. Menbine 50 MA u 6onbiive 5 A TOKM GUOPHIUISLNIO CEpACYHON MBIIIIBI Y YeJIOBeKa He

BBI3BIBAIOT.

Inexmpuueckuit wiok. Y 1ap 3JIEKTPUUECKUM TOKOM TSKEIIO BOCIPUHUMAETCS OPraHU3MOM,
BO3HUKAET peakiusi HepBHO-pediexkropHoro xapakrtepa. [lopaxkaroTcsi apixatreiabHass U HEpBHas
CHCTEMBI, KpOBOOOpaIlleHNE, BHYTPEHHUE OpPTaHbl.

[Tocne BO3mEHCTBHSI TOKOM HAcTymaeT (a3a Tak Ha3bIBAEMOTO BO30YXKICHHUS OpraHH3Ma:

MOABJIACTCA OIYTUMOCTD 6OJII/I, YBCIUYHUBACTCA apTCPpHUAJIBHOC TaBJICHHUC.
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3areM OpraHu3M MepexoauT B a3y TOPMOKEHMs: CHU)KAETCA KPOBSHOE JaBJICHUE,
Hapyllaercs NyJibC, oOclabeBaeT MbIXaTelibHass W HEpBHAS CHCTEMbl, HACTYIaeT JeHpecCHs.

I[HI/ITCJIBHOCTB 9TOr'0 COCTOSHUS MOXKET KOJIe0aThCsA OT HECKOJIbKUX MHHYT 00 CYTOK.

4. Tlo mnociaencTBUsiM (PU3HOJIOTHYECKOT0 BO3[AelCTBUS Ha OpraHU3M 4YeJIOBEKa
3IEKTPUUYECKUN TOK MOKHO IMOJIPA3ACIUTH HA HOPO20BbIU OUWYMUMbBLU, NOPO20BbLLL HEOMNYCKAOWUL,
NnOPO208blil PUOPUTTAYUOHHBILIL.

[TpuBoauMBIEC ajiee BETUYUHBI OTHOCSTCS K MEPEMEHHOMY TOKY MPOMBIIIJICHHONW YacTOTHI
(50 I'm).

IHoporoBelii o1yTUMBII TOK, UMEIOIIHI Maibie 3HadeHus (ot 0,6 1o 1,5 MA), BeI3bIBacT
MEePBBIE OLTYTUMbIEC BO3JICUCTBUS, HO HE TPABMHUPYET.

IHoporoBsiM HeoTmycKawmmMM cuutaercss TOK BenumuuHo 10-15 MA. Ilom ero
BO3JICHCTBUEM MPAKTHUYECKH HCKIIOYAETCS BO3MOXHOCTh CAMOCTOSITEILHOIO OTPHIBA YEJIOBEKA OT
TOKOBEIYIINX YCTaHOBOK.

CMmepTenbHO onacHbIM cuuTaercs Tok 6osee 100 MA, KOTOPBIN BBI3BIBAET Mapajnd OPraHOB
JbIXaHus ¥ GUOPHILIAIMIO Ceplla U HAa3bIBAETCS MOPOTroBbIM (UOPUILIALHMOHHBIM.

5. JleiictBusi padoToaaTe/isi IPH HECYACTHOM ciay4yae Ha nmpousBoicTBe (cT. 228 TK P®D)

1. Hemennenno oprannzoBaTh MepByI0 MOMOIIb TOCTPAIaBIIEMY U TTPH HEOOXOTUMOCTH
JIOCTaBUTH €r0 B MEJIUIIMHCKOE YUPEKICHHUE.

2. [IpuHATH HEOTNIOKHBIE MEpPHI IO MNPEJOTBPAILICHUIO ABApUMHOW CHUTyallUH |
BO3JICHCTBUS TPAaBMUPYIOMIUX (PAKTOPOB HA JPYTUX JIUILI.

3. CoxpaHuTh 10 Hauajga paccjaeoBaHUsl HECYACTHOTO Clydas 0OCTaHOBKY, KaKOW OHa
OblJIa HA MOMEHT MPOUCIIECTBUSA, a €CJIA 3TO HEBO3MOXKHO — 3a(DUKCUPOBATH €€ MPHU MOMOIIH CXEM,
($hOTO WK BUJIEO CHEMKHU

4. Hemennenno nponHpopMUpoBaTh 0 HECUACTHOM CITydae COOTBETCTBYIOIINE OPTaHbI,
a 0 TSDKEJIOM HJIA CMEPTEIHHOM CIIydae — TakyKe POJICTBEHHUKOB MTOCTPA/IaBIIIETO.

5. CdopmMupoBaTh KOMHUCCHIO, OPTAaHU30BATh PACCIIEIOBAHNE HECYACTHOTO CITydast U €ro

JOKyMEHTalIbHOE oopmIleHuE.
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IIpakTuyeckoe 3aaHue

1mo Teme: Buibl 3neKTpUuecKUX TpaBM. BO31€MCTBHE 3JIEKTPUUYECKOT0 TOKA HA YEJIOBEKA

I'pynna

@UO cmyoenma

3anucartb 1 3apucoBaThb HauboJ1ee oNacHbIe CXeMbl IMPOXO0KACHUSA JJICKTPHYECCKOI0 TOKa

(max 0,5 6anna)

OnpeneJnTs BUA 3J1€eKTPOTPABMBI U 3alIUCATH €€ 0CO0EHHOCTH

(max 0,5 6anna)

3anucarh KJACCHPUKAIMIO JIEKTPHYECKOTO TOKA B 3aBHCHMOCTH OT TOCJIEICTBHIi
(pU3HOTOrHYECKOTO BO3/IECTBUSI HA OPTAaHU3M YeJI0BeKa U UX BeJIHYNHY

(max 0,5 6anna)

OleeI[e.]'II/ITL BHJ BO3JeilicTBHSA IJEKTPUICCKOI0 TOKa Ha 4Ye€J0BCKa H 3alNucaThb
nmocjaeacrBsus

(max 0,5 6anna)

.............................................................. MOPaKaeT MBIIIEYHYIO CUCTEMY M KUBBIE

TKaHH, TPUBOJUT K €€ BpEMEHHON JUCPYHKIIMHU.

3anoaHuTH TA0/ U1y (0COOEHHOCTH IJIEKTPHYECKUX 02KOT0B)
(max 1 6ann)
Bup snektpuueckue oxora

IMousaTue



Oco0eHHOCTH ANEKTPUYECKUX 05KOTOB

Yto BbI3bIBAET JMHAMHUYECKOE BO3/1eiicTBHE AJICKTPHYECKOI'0 TOKA

(max 0,5 6anna)

quy PaBHaA BCJIMYUHA HANIPSKECHUS OlTaCHasA AJIAl dKU3HU

(max 0,5 6anna)

3anucaTh ITanbl JEKTPHYECKOT0 yaapa

(max 0,5 6anna)

Kak MPOABJIAKTCHA MEXAaHUICCKHUE MOBPECKICHUSA

(max 0,5 6anna)

Kak Biausiror HHAUBUAYAJIBbHbIC CBOMCTBA OpraHu3sMa 4€jJJ0BC€Ka HA UCXO0/ MOPaKCHUSA
AJNEKTPUIECCKHUM TOKOM

(max 0,5 6anna)

ConpoTuBiieHUe TeJIa YeJ0BeKa NP pacueTax NPUHUMAETCH .....

(max 0,5 6anna)

3anucaTh Kak BJIHSET YacToTa Ha MOpakK€HUuEe ISJICKTPHYECCKHUM TOKOM M 4YTO

NPOUCXOIUT MPH ee YBeJTUYeHUH U YMeHbIIEHH U
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(max 0,5 6anna)

CocraBuTth pedychbl Ha CJI0BA: JIEKTPOTPABMA; JIeKTPooPpTaabMust; puodpuasius

(max 2 6anna)

3anucarthb JeHCTBHUA paGOTOJIaTeJIﬂ IPHA HECYACTHOM CJIy4Yac HA IIPOU3BOACTBE

Onenka:

/laTa npoBepku:

IMognuce mpenogaBarTesis:

22



IMpakTnyeckas padora Ne 2

Tema: CpencTBa 3alIUThl OT IOPAKEHUS JIEKTPUUECKUM TOKOM.

Henn:

- U3Y4UTh METOJIbl U CPE/ICTBA 3AILUTHI OT NOPAKEHUS SJIEKTPUUECKUM TOKOM;

Xox 3aHATHS:

- U3Y4YUTh OCHOBHBIE HOPMATUBHO-IIPABOBbIE TIOKYMEHTHI;

- U3YYUTh YUEOHYIO JINTEPATypy MO TEME 3aHATHS,

- OCBOUTb AJITOPUTM BbIX0J1a HA OOBEKT.

OcHOBHBIE CBeIeHHS

CpencTBa 3alIMTHI OT NOPAKEHUsI JJIeKTPUYECKUM TOKOM

Jl1s 3a1UThl YesioBeKa OT MOPAKEHUS JIEKTPUUECKUM TOKOM B cooTBeTcTBUM ¢ ['OCT

12.1.019-79 npumeHsIOT:

—H30JISILIMI0 TOKOBEAYIUX YacTel, IPOBOJIOB IyTEM HAHECEHMs Ha HUX JAUIJIEKTPUYECKOTO
MaTepuaia: IUIacTMacc, JIAKOB, Kpacok, 3Majiell T.N. (COCTOSIHUE HM30JIALMU IMPOBEPSIOT HE PEXe
OJIHOTO pasza B IOJ] B CyXMX IOMEILEHHUsAX Oe3 IMOBBIIIEHHON ONacHOCTUM W JIByX pa3 B Ioj B
MIOMENICHUAX C OBBIILIEHHON ONACHOCTHIO U 0CO00 OMACHBIX);

—JBOWHYIO H30JIALMIO, KOorja K palouyedl u30mA0UMM Ha Ciydyail ee TOBPEeXIEeHUs
MpelyCMaTpUBaOT JOMOJHUTENbHYIO H30JIALNI0 (HampuMep, BBIMNOJIHSIOT KOpIyca WIM PYUYKH
ANEKTPOMHCTPYMEHTOB M3 JTUAJIEKTPUYECKOIO MaTepuaa, MOKPBHIBAIOT H30JIMPOBAaHHBIE MPOBOJIA
00111e¥ HETOKOTPOBOIHOM 000JIOYKH U T.I1.);

—HEJOCTYIHOCTh IPOBOJIOB, YacTeil (BO3AYIIHBIE JIMHUM 3JIEKTPONEpeAayd Ha OIOopax,
AJIEKTpUYECKrEe Kabemu B 3emiie U Ip.);

—Orpax/JIeHHe DJJIEKTPOYCTaHOBOK (HampuMep, KOXyXaMH Ha JJIEKTpOpYyOUIIbHUKAX,
3abopaMy Ha MOJACTaHLIUAX U Jp.).

—OJIOKHPOBOYHBIE ~ YCTPOWCTBA, ABTOMATHUYECKH  OTKIIOYAIOIIME  HANpPSHKEHHE  C
AJEKTPOYCTAHOBOK IPHU CHATHH C HUX 3alIUTHBIX KOKYXOB, OTPaXACHHUIA;

—Maible HanpsbkeHus (He Oonee 42 B), Hanmpumep, Ul MUTAHUS 3IEKTPUPUIIMPOBAHHBIX
MHCTPYMEHTOB, CBETHJIBHUKOB MECTHOT'O OCBELICHMS B YCIIOBUAX MOBBIIIEHHOHN 3JIEKTPOONAaCHOCTH;

— U30JIALHUI0 paboyero Mecra (IoJia, MoK/, HACTHIIA);

—3a3eMJICHHE WM 3aHYJIEHHE KOPITYCOB AJIEKTPOYCTaHOBOK, KOTOPbIE MOTYT OKa3aThCsl MOJ
HanpspKEHUEM IIPU MOBPEXACHUN W30JISIINH;

— BbIpaBHUBAHME HJICKTPUUYECKUX MOTEHIIUATIOB;

— aBTOMAaTHYECKOE OTKJIIOUEHUE JIEKTPOYCTAHOBOK;

— IpeAyNpexIA0LIYI0 CHTHATU3AIHIO (HapuMep, 3BYKOBYIO MJIM CBETOBYIO IPH MOSIBICHUN
HalpsDKEHWs Ha KOpIyce JJEKTPOYCTAHOBKHM), HAANMCH, IUIAKaTbl, 3HAKH; — CPEACTBa

WHIMBHUIYIBHOU 3aIUTHI U JIP..
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1.3amummnoe 3azemnenue

3awumnoe 3azemnenue - TO MPeIHAMEPEHHOE IIEKTPUUECKOE COSTUHEHUE C 3eMIlel (Win ee
SKBUBAJIEHTOM) METAUIMYECKUX HETOKOBEAYIIUX 4YacTeil, KOTOpbIe MOTYT OKa3aThCsi O]
HaIPsHKEHUEM.

3azeMiieHHe TIpeAHA3HAYEHO I YCTPAaHEHUS OMACHOCTH TIOpaXXEHUs paOOTHHKA
AJEKTPUYECKUM TOKOM B CiIy4ya€ NPUKOCHOBEHHUS K HETOKOBEAYIIMM METALIMYECKUM 4YaCTsAM
ANEKTPOYCTAHOBKH, OKA3aBIIUMCS TI0]] HANIPSDKEHUEM, 3a CUET CHIDKEHUS 10 0€30TacHBIX 3HAYCHUN
HaIpsDKEHUs, JCHCTBYIONIETO Ha YeJIOBEKa.

[TpuHnMnUanbHas cxema 3alIMTHOTO 3a3€MJICHHUS, YCTAHOBJICHHOTO Ha MPOU3BOJCTBEHHOM

000pyI0BaHUH, MTPECTABICHA HA pUCYHKE 1.

7

Pucynok 1. - [IppuHnunuaneHas cxeMa 3allluTHOTO 3a3€MJICHUS:
1 - cuctema 3alIUTHOTO 3a3eMJICHHUS; 2 - JIEKTPOYCTAaHOBKA; 3 - 3a3eMiIuTeNb; Is, | - cuna
TOKa, MPOTEKAIOIIEro COOTBETCTBEHHO 4Yepe3 3a3eMIIUTENb U Telo uenoBeka; Rz, Ra, Rus-

COIMPOTUBJICHHUEC COOTBETCTBCHHO 3a3C€MJIUTEIIA, TCJIa YCJIOBEKA U U30JIAITUN

[IpuHIMN nefCcTBUS 3alIMTHOIO 3a3€MIICHUS 3aKJIIOYaeTcs B cienyromeM. [Ipu 3ambikanuu
(a3bl Ha KOPITYC JEKTPOYCTAHOBKHU 2 YETIOBEK, MPUKOCHYBILHUICS K TOMY KOPITYCY, IOMAAaeT MO
(azHoe HanpspKEHUe, ONacHoe 1S J)KU3HU. [Ipy HamMYny 3a3eMIISIOIIET0 YCTPOCTBA TEJIO YelloOBeKa
U 3a3€MJINTENb 3 OKa3bIBAIOTCS COEIMHEHHBIMH NapalljIeNIbHO, I0ATOMY NPU KOPOTKOM 3aMbIKAHUU
cuJla TOKa, NMPOXOSIIEro 4epe3 TeJO uesloBeKa, OyIeT BO CTOJBKO K€ pa3 MEHbIIE CUJIbI TOKA,
YXOJAILIET0 YEPE3 CUCTEMY 3aLIUTHOIO 3a3€MJIEHHS 1, BO CKOJILKO Pa3 CONPOTHUBIICHUE TEJIa YEIIOBEKA

0oJIbIIIE COIPOTUBJICHUSA 3alIUTHOT'O 3a3CMJIUTCIIA.
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HccnenoBaHusiIMM  YCTaHOBJIEHO, UTO O€30MAacHOE HANpsDKEHUE Ha KOpIyce He JOJDKHO
npesbiliath 40 B. Ilpu cuie Toka KOpoTkoro 3amblkaHusi, paBHOM 10 A (IpakTHYeCKH OHA He
MPEBBIIACT HECKOJIBKO aMIiep), ¥ HampsbkKeHuu B ceTd A0 1 kB HeoOxomumoe compoTHBICHHE
3a3eMJIMTENS JOIDKHO ObITh nopsaka 4 OM. PacueTHoe conpoTuBiIeHUE Tena YeI0BeKa IPUHUMAETCS
paBHBIM 1 KOM.

3ammTHOE 3a3eMJICHHE YCTPAauBaIOT B TPeX(ha3HbBIX TPEXIIPOBOIHBIX CETAX C M30JIUPOBAHHOM
HelTpanpio HanpspkeHueM 10 1 kB u B ceTsix HampsbkeHueMm cBbiie 1 kB ¢ 1100bIM pexumom
HEUTpaIu. 3a36MJICHUIO NTOAJIEXKAT 3JIEKTPOYCTAHOBKH HANPSIKEHUEM IIEPEMEHHOI0 TOKA CBbIIIE 42
B, pacnosnokeHHble B NOMELIECHHUSX C TMOBBIIIEHHON ONAacHOCTbIO M 0COOO OMNACHBIX, a TaKKe
HapyXHbIE 3JIEKTPOYCTAHOBKH.

3alIUTHOE 3a36MJICHUE YCTAaHABIUBACTCS HA CIIEYIOIIUE 3JIEMEHThI JIEKTPOYCTaHOBOK:

KopIryca NIEKTPOJIBUTaTENEH, CBapOYHbIE TpaHchopMaTopsl, IIEPEHOCHOE
3JIEKTPOOOOPYIOBAHUE, KAapKachl pPaCHpeleTUTEIbHbIX IIMTOB, IIMTOB YIPABIEHUS, LIUTKOB U
mKagoB, METAUINYECKHE KOHCTPYKIIMU PACIPECIUTEIBHBIX YCTPOWCTB, METAUIMYECKHE pPaMbl
aBTOMOOWJICH, METAITHUECKUE 000I0UKH Kabenel U MPOBOAOB, CTATbHBIE TPYOBI JEKTPOIPOBOIKH
U T.I.

3a3eMIIMTENsIMU MOTYT OBITh HaxXOsIIMECs B 3eMJIe METAJUIMYECKUE CTEP)KHU WM TPYOBI,
MIOJIOCHl WJIM TPOBOJIOKA, IUIMTHI, IUIACTUHBI WM JIMCTHI, ()yHIAMEHTHBIE 3a3€MJIUTENIN B BHJE
CTaJIbHOM apMaTyphl XKelle300eToHa.

2. 3anynenue

3anynenue - 3TO NpEBpallleHHE 3aMbIKaHUS Ha KOPIYC 3JIEKTPOYCTAaHOBKHU B OJHO(a3HOE
KOpPOTKOE€ 3aMblKaHHE€, B pe3ysbTaTe 4ero cpaldaThlBaeT TOKOBas 3allliTa, KOTOpas OTKJIIOYaeT
MOBPEXKICHHBIM ydacTOK Lenu. [Ipu 3aHyJeHUM NPOUCXOIUT IpPEIHAMEPEHHOE JIIEKTPUUYECKOE
COEMHEHHE HYJIEBOrO (3aIlMTHOIO) NPOBOJA C METAUIMYECKUMHU HETOKOBENYIIMMHU YacTSIMHU
NEKTPOYCTAaHOBOK, KOTOPBIE MOTYT OKa3aThCs M0J] HAIIPSKEHUEM.

3aHylneHHe, KaKk U 3allUTHOE 3a3€MJIEHHE, 3allUIlaeT YeJoBeKa OT IOpakeHus
ANEKTPUYECKUM TOKOM IPH TMOSBICHUH Ha KOPITyCE AJIEKTPOOOOPYIOBaHUS ONACHOIO HAMpPSKEHUS

n3-3a HpO60$I H30JIAINH. HpI/IHLII/IHI/IaJ'ILHaH CXCMa 3allIUTHOTO 3aHYJICHUS ITPEACTABJICHA HA PUCYHKEC

2.
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Pucynok 2.- [IpuHiunuansHas cxema 3aluTHOTO 3aHYJICHUS:

1 - ¢a3usIit TpoBOA; 2 - TOKOBAs 3aIINTa; 3 - IOBTOPHOE 3a3eMJICHHE; 4 -3JIeKTPOYCTaHOBKA;
5 - 3azemysilollee YCTPOMCTBO; 6 - HyNeBOH (3alIUTHBIN) mpoBoA; I - cuila TOKa KOPOTKOIO
3aMblkaHus; Iy, I3 - cuia Toka, MpoTeKaroIero COOTBETCTBEHHO Uepe3 HyJIeBOH (3aIUTHBIN) TPOBOJ
n 3azewsntenb;, Ro, Rn- compoTuBieHne COOTBETCTBEHHO OCHOBHOIO U MOBTOPHOTO
3azemuieHnii;Uy - hazHoe HanpsiKeHue

[IpyHIMI [eHCTBUS 3alUThl 3aHYJIEHMEM OCHOBaH Ha TOM, 4YTO IIPHU MOSABICHUM Ha
METAJUIMYECKUX YacTAX AJIEKTPOYCTAHOBKH 4 OMACHOTO HANpsKEHUs B pe3ysbTaTe 3aMbIKaHUS Ha
KOPITyC, BO3BHUKAET KOPOTKOE 3aMbIKaHNe MEeKAY (Da3HbIM 1 1 HylIeBbIM (3alIUTHBIM) 6 IPOBOIAMH,
KOTOpO€ XapakTepu3yercs OOJIbIION CHJION TOKa, 4YTO BbI3bIBAET cpaldaThiBaHHE TOKOBOM
3alIUThI 2(CropaHue MpeaoXpaHUuTeNs, A KOTOPOTo 3Ta CHJIa TOKa SIBJSIETCS MaKCHUMalbHOMN) U
aBTOMAaTHYECKOE OTKJIIOUEHHE JIEKTPOYCTAHOBKH 4 OT 3JIeKTpuUecKoil cetu. B aBapuiiHbIil iepuos
(T. e. B mepuoJ BPEMEHH OT KOPOTKOTO 3aMbIKaHUS [0 OTKIIIOUEHUS 3JIEKTPOYCTAaHOBKH)
0€30MacHOCTh OT TMOpPaXEHHs] TOKOM O00ecleyrBaeTCsl 3a3eMIISIOIIUM  YCTPOWCTBOM S ¢
conporusiieHueM Ro, KOTOpoe JEHCTBYET KaK 3alUTHOE.

TokOBOI 3alTUTON 2 MOTYT CIYXHUTh IJIaBKHE MPEIOXPAHUTENN, aBTOMAThl U YCTPOMCTBA
3alIUTHOTO OTKJIIOYEHUS, MAaTHUTHBIE ITyCKATENN, CpadaThIBAIOIINE 32 OUE€Hb KOPOTKHI IIPOMEKYTOK

BPEMEHH (7I0JIA CEKYH/IBI).
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[ToBTOpHOE 3a3eMiieHHE 3 HYJIEBOIO MPOBOJA 3AIUIIAET YEJIOBEKAa OT MOPAKEHHUsS] TOKOM B
cilyyae 3aMbIKaHus ()a3bl Ha KOPIYC W OJHOBPEMEHHOro OOpbIBa HYJEBOrO IMpoBoa. Takoe
3a3eMJICHUE YCTpPauBalOT yepe3 Kaxabie 250 M, a TakkKe Ha KOHUAX JIMHUWA U OTBETBIICHUM JUTMHOU
6omnee 200 m. ConpotuBiieHre R, KaX10ro U3 MOBTOPHBIX 3a3eMJIeHUH cocTaBisieT He Oosee 10 Om.

3amuTy 3aHyJEHUEM MIPUMEHSIOT B TPeX(a3HbIX YETHIPEXIPOBOIHBIX CETAX C 3a3€MJICHHON
HEUTpaJbIo HanpskeHueM 110 1 kB.

bricTponeiicTByromias 3ammTa (Y30 — yCTpOMCTBa 3aIIUTHOTO
OTKJIFOUEHUS), 00ECIIeUNBAIOIasi aBTOMAaTHYECKOE OTKIIFOUCHHE JIeKTpoycTaHoBKH (uepe3 0,05 - 0,2
C) MpU BO3HUKHOBEHUU B HEH OMACHOCTH MOPAKEHUS YEIOBEKA AIEKTPUUECKUM TOKOM, HA3BIBAETCS
3auwumnuoim  omkatouenuem. IIpn 3ampikaHun pa3sl Ha KOPIYC, CHH)KCHHUU COMPOTHBIICHUS
M30JISILUM CETH HUXKE OIPENIETICHHOI O Mpeesia, IPU HEMOCPEICTBEHHOM ITPUKOCHOBEHNHU YE€JI0BEKa
K TOKOBEYIIIUM YacTSM 3JIEKTPOYCTAHOBKH U B IPYT'UX OMACHBIX VISl YETIOBEKA CIIYYasiX MPOUCXOIUT
W3MEHEHHE KaKUX - JIMOO AJIEKTPUYECKUX BEIMUYMH, KOTOpPHIE NAIOT CUTHAN AJisi cpabaTblBaHUs
3alUTHOTO OTKJIFOYEHUS.

DJIeKTPO0E€30MACHOCTh - CHUCTEMa OPraHM3AIMOHHBIX WM TEXHUYECKHX MEPONPUATHH |
CPEICTB, 00ECIICUNBAIOIINX 3ALIUTY JIOJCH OT BPEAHOTO U OMACHOTO BO3JACUCTBUS ICKTPUUECKOTO
TOKa, DJIEKTPUYECKOW IYTH, IEKTPOMArHUTHOTO Moyig U craTtudeckoro siekrpuuectBa (['OCT
12.1.009-82. CCBT. Dnekrpobe3omacHOCTh. TepMUHBI U ONIPESTICHHS).

DJIeKTPOYCTAHOBKA - COBOKYIMHOCTH ammapaTroB, MAallldH, MPUCIIOCOOIEHUMN, IHHUN U
BCIIOMOTaTeNILHOTO 000py/I0BaHUs (BMECTE C COOPY)KEHUSMH U TOMEIIEHUSMH, B KOTOPBIX OHHU
yCTaHOBJICHBI ), IpeIHA3HAYCHHAS JJIs IPOU3BOICTBA, TpeoOpa3oBaHus, TpaHCPOpPMAIIIH, TIepeIadH,
pacnpesiesieHus AIEKTPUUECKON SYHEPTUH U ITpeoOpa3oBaHus €€ B IPyroi BUJI SHEPTHH.

@dakTopaMu ONAaCHOTO U BPEAHOrO BO3ACHCTBHS Ha 4YENOBEKa, CBSI3aHHBIMH C
MCIOJIb30BAHUEM IJIEKTPHUUECKON IHEPTUH, SIBIISIOTCS:

POTEKaHHE SJIEKTPUUIECKOT0 TOKA Yepe3 OpraHu3M YeJIOBeKa;

BO3JIEUCTBUE JIEKTPUUECKON yTH;

BO3/ICIiCTBIE OMOJIOTMYECKH aKTUBHOTO 3JIEKTPUUYECKOTO MOJIS;

BO3/ICHICTBIE OMOIOTUYECKU AaKTUBHOTO MarHUTHOTO TIOJIS;

BO3/ICHCTBHUE JIEKTPOCTATHUECKOTO TOJIS;

BO3/ICIICTBHE 3JIEKTPOMarHUTHOTO u3inydenus (OMN).

CpenctBa U cnmoco0bl 3alIUTHI 4YeJIOBEKA OT MOPAKEHUS] JJIeKTPHYECKUM TOKOM

CBOISATCS K CJeTyI0LIEMY:

. YMEHBIIICHUIO Pab0uero HampspKeHUs AJIEKTPOYCTaHOBOK;
. BBIPAaBHUBAHHIO MTOTCHITHAIOB (3a3eMJICHUE, 3aHYJICHHE);
. AIIEKTPHUYECKOMY Pa3/ICIICHHIO LIENel BEICOKUX U HU3KUX HAIPsHKCHUH;
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. YBEITUYCHUIO CONTPOTUBIICHUS H30JIAIIMN TOKOBEAYIINX YacTel (paboueid, yCHICHHOH,
JIOTIOJTHUTEILHOM, TBOMHOM U T. 11.);

. MPUMEHEHUIO YCTPOMCTB 3aLIUTHOTO OTKJIIOUYEHUSI U CPEJICTB KOJUIEKTUBHOM 3aIlIUThI
(orpaguTenbHbIX, OJJOKUPOBOYHBIX, CUTHAIU3UPYIOLIUX YCTPOMCTB, 3HAKOB 0€30MaCHOCTH U T. 11.), a

TAaK¥XEC U30JIMPYOIIUX CPCACTB 3allIUThI.

CTpyKTypa KJ1acCOB HANPSIZKEHUs

. VYapTpaBeicokuii kiacc Hanpsbkenust — ot 1000 xB.

. CaepxBbicokHil Kiacce HanpsbkeHus — oT 330 kB no 750 kB;
. Bricoknii kinacc Hanpspkenust — ot 110 kB mo 220 kB;

. Cpennuii knacc HanpsbkeHust — ot 1 kB o 35 xB;

. Hwusmuii knace nanpsbkenust — 10 1 kB

Knaccudukanus u mnepedeHb CpPEACTB 3allUTHl A7 PaOOTHl B AIIEKTPOYCTAaHOBKAX,
TpeOOBaHUS K UX HCIBITAHUSAM, COACP)KAHUIO U NMPHUMEHEHHIO yCTaHOBJIEHBI «MHCTpyKIHEH 1Mo
NPUMEHEHHI0O ¥ HCIBITAHUIO CPEICTB 3alIMTHI, HCIOJIB3YEMBIX B 3JCKTPOYCTAHOBKAX),
yTBEpXkICHHOM mpukazoM Munsuepro Poccun ot 30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

Knaccudukanus 31eKTpo3alIITHBIX CPEACTB

[Ipu paboTe B HIEKTPOYCTAHOBKAX YEIOBEK IOJBEPraeTCsi OMACHOCTH MOPaKEHUS
ANeKTpuyYecKkuM TokoM. [l oOecnieueHust 0e30macHOCTH pabOThl, TOMUMO 3aLIUTHBIX MEp, TaKUX
KaK, 3a3eMJICHHE, AaBTOMATHYECKOE OTKJIIOYEHHE IUTaHMs, YpaBHUBAaHHE M BBIPABHUBAHUE
MOTEHIMAJIOB U Jp., TAKKE MPUMEHSIOT CIIeUANIbHBIE 3JIEKTPOTEXHUYECKHE U3/1ETHsI, Ha3bIBaeMble
AJIEKTPO3ALTUTHBIMU CPEACTBAMHU.

B ortnmume OT 3aIUTHBIX Mep, KOTOPBIE SBISIOTCS YacThIO AIIEKTPOYCTAHOBKH, 3al[UTHBIC

cpeacTBa pa6OTHI/IK MIPHUHOCUT Ha pa6oqee MECTO U UCIIOJIB3YCT TOJIBKO BO BpEMS BBIITIOJIHCHU A pa60T.
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dnexmpo3awjumusie cpedcmea TMPeIHAZHAUYCHBI JUIS 3alUTHI JIIOAEH MpU OOCITYKHUBAHUH
JIEKTPOYCTAHOBOK. MX moapasfensioT Ha U30aupylolue (OCHOBHBIE M JIONOJHUTEIbHBIE),
OrpakJarolie U BCIIOMOTaTeIbHbIE.

CrnenuanbHble CpecTBA 3aAUTHI

HaubonsIiee pacpocTpaneHue cpeau TEXHUYECKUX Mep 3allluThI uenoBeka B ceTsx 10 1000B
MOy YHITH:

. 3alMTHOE 3a3eMiieHHe (00eCieunBaeT 3aIIUTY IEKTPOYCTaHOBKU U 000PYAOBaHHUS, a
TaKKe 3alIMTY JIFOAEH OT BO3ACHCTBUS OMACHBIX HANPSDKEHUM M TOKOB, MOTYIIUX BO3HUKHYTH IIPH
TIOIIOMKAX, HEePaBUILHO SKCILTyaTallii TeXHUKH (T.e. B ABAPUMHOM pexwuMe) 1 pu paspsaax
MonHMM. Takxe 3alIMTHOE 3a3eMJICHME MCIOJb3yeTCs I 3alllUThl anmaparypbl OT MOMEX Ipu
KOMMYTAIMAX B MUTAIONIEH CETH U MHTEP(HEHCHBIX IIETX, a TAKXKE OT AIIEKTPOMArHUTHBIX TIOMEX,
HaBEJICHHBIX OT PabOTaIOIIEro PsIOM 000pyAOBaHU);

. 3aHyJeHHe (TpeHaMepeHHOe 3JEKTPUUECKOEe COCTUHEHHUE OTKPBITHIX MPOBOISAIIMX
JacTel 3JIEKTPOYCTaHOBOK, HE HAXOIALIMXCA B HOPMAJIBHOM COCTOSIHMM IIOJ HAIPSIKEHHEM, C
IITyX03a3eMJIEHHON HEeHTpaIbHOM TOUYKOW reHepaTopa Win TpaHchopmaTopa, B ceTsX TpéxdasHoro
TOKa; C TJIyX03a3€MJIEHHBIM BBIBOJIOM HCTOYHMKA OAHO(A3HOIO TOKa; C 3a3eMJIEHHONW TOYKOM
HCTOYHUKA B CETSIX MMOCTOSHHOTO TOKA, BHIMOJIHIEMOE B LIEJISAX 3JIEKTPOOE30MacHOCTH);

. 3alUTHOE OTKJIFOUEHUE (obecnieunBaeT aBTOMATHYECKOE OTKJIFOUYEHHUE
anekTpoycraHoBku (uepe3 0,05 - 0,2 ¢) mpu BOBHUKHOBEHUU B HEW OMACHOCTH MOPAKCHUS YEIIOBEKA
AIEKTPUICCKUM TOKOM).

CpenctBa HHAUBUAYAIbHON 3alIUTHI, HCTIONb3yEMbIE B 3JIEKTPOYCTaHOBKAX
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DJIeKTPO3allIMTHbIE cpeacTBa — (IIPEIMETHI), KOTOpbIE CIYyXaT IJs 3alUThl JIOJAEH OT
MOPAXKEHUS IEKTPUUYECKUM TOKOM, BO3JEHCTBHS 3JIEKTPUUYECKOW Ty WIM 3JEKTPOMarHUTHOI'O
MOJIS IPH paboTax B 3JEKTPOYCTAHOBKAX.

CpencrBa 3aluThl, HUCIOJb3YEMbIE B JJIEKTPOYCTAHOBKAX, IO CBOEMY HA3HAYEHUIO
MOAPA3ACIIAIOTCS Ha ABE KATETOPHUU: OCHOBHBIE 1 JONOJHUTEIbHBIE.

Ocnogubie s1eKkmpo3aujumuvle cpeocmea —3TO CPEICTBA 3alIUThl, M30JALUS KOTOPBIX
JUTMTENIFHO BBIJCPKHUBAECT paboyee HANpsDKEHUE JJIEKTPOYCTAHOBOK M KOTOPBIE TTO3BOJISIOT
MIPUKACATHCS K TOKOBEAYIIUM YaCTAM, HAXOAIKUMCS 10 HAIPSHKEHUEM.

LononnumenvHule 31eKmpo3awumuslie cpeocmsea — 3TO CPEACTBA 3AIIUTHI, JTOMOIHSIONINE
OCHOBHBIE CpEJICTBA, a TaKXKe CIyXKallhe JUIs 3allMThl OT HANpPSDKEHUS HPUKOCHOBEHUS U
HaNPsDKSHUS 11ara, KOTOpbIe caMy 10 cede He MOTYT MPH JaHHOM HAIPsDKEHUH 00eCIIeUnTh 3aIIuTy
OT MOPaXEHUSI TOKOM, a IPUMEHSAIOTCSI COBMECTHO C OCHOBHBIMU 3JIEKTPO3AIIUTHBIMU CPEICTBAMM.

Bce nanekTpo3alMTHbIE CpPEACTBA MEpe] SKCIUTyaTalueld MNpOXOIAT MNPUEMO-CAATOYHbIE
WCIIBITAaHUSI U TEPUOANYECKH (uepe3 6...36 MecsleB) MOABEPraroTCs KOHTPOJIBHBIM OCMOTpPaM H
AKCIUTyaTaIlMOHHBIM JIEKTPUUYECKUM UCTIBITAHUSM MOBBIIIICHHBIM HAMPSXKEHUEM.

K 0CHOBHBIM 3JIEKTPO3alIUTHBIM ~ CpelcTBaM  JUisi  pabOoThl B DIEKTPOYCTaHOBKAX
HanpspkeHneM Beie 1000B oTHOcATCS:

. M30JIMPYIOIIKE HITAHTH, U30JUPYIOLINE U AIEKTPOU3MEPHUTENbHBIE KIICIIH, YKa3aTelH
HaIpsDKEHUS, YKa3aTeld HalpsDKEHU s (a3upOBKH;

. M30JMpYIOIIMe YCTpOMCcTBA M  mpucrmocoOneHuid st pabor nHa BJI ¢
HEMOCPEACTBEHHBIM MPUKOCHOBEHUEM JJIEKTPOMOHTEPA K TOKOBEAYIIMM YaCTSAM (M30JIUPYIOILINE
JIECTHUIIBI, TUTOMIAJKH, U30JUPYIOIINE TITHU, KAHATHI, KOP3UHBI TEIIECKOMMUYECKUX BBIMIEK, KaOWHBI
JUTst pabOoTHI y IPOBOAA H JIP.)

W3onupyromuye YacTH OCHOBHBIX CPEJICTB 3alllUTHl JIOJDKHBI OBITh BBIMIOJHEHBI U3
ANEKTPOUIOIALMOHHBIX MATEPUAJIOB C YCTOWYMBBIMH JUAIEKTPUUYECKUMHU CBoMcTBaMu (13 papdopa,
OyMa)kHO-0aKeTMTOBBIX TPYO, 200HNTA, TeTHHAKCA, JPEBECHOCIONCTHIX MIACTUKOB, TJIACTHYECKUX U
CTEKJIOATIOKCHIHBIX MaTEpUasoB U T. I1.).

Martepuarnsl, orjouarre Biary (0yMaxHo-0akeTuTOBbIE TPYOBI, IEPEBO U AP.), TOJKHBI
OBITh TIOKPBITHI BIATOCTONKHUM JAKOM U UMETHh IIAJKYI0 TTOBEPXHOCTh 0€3 TPEUIUH, PacCIOCHUHA 1
LaparnuH.

K 1onoJiHUTEeILHBIM 3JIEKTPO3aNTUTHRIM CPEJICTBAM, MMPUMEHSIEMBIM B AJIEKTPOYCTAaHOBKAX

HanpspkeHueM Beie 1000B, otHocsTCs:

. TUDIIEKTPUIECKHE MTePUATKH;
. JTUDJICKTPUYECKUE OOTHI;

. TUAJICKTPUIECKHIE KOBPBI,

. WHMBUIYATbHBIC SKPAHUPYIONIUE KOMIUICKTHI;
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. HU30JIUPYOIIHE TOJACTABKHU U HAKIIAAKHU,

. JTURJICKTPUUECKUE KOJIAKH;

. IIEPEHOCHBIE 3a3€MJICHUS;

. OrpaJIuTeNbHbIE YCTPOICTBA;

. IJIaKaThl U 3HAKU O€30MaCHOCTH.

K ocHOBHBIM OJICKTPO3AlIMTHBIM  CPCACTBAM, NPpUMCHACMBIM B SJICKTPOYCTAaHOBKAX

HanpspkeHueM 10 1000B, otHocsTCs:

. U30JIMPYIOIIKE IITaHTH;

. U30JIMPYIOIIKE U 3JIEKTPOU3MEPUTENbHbIE KIICILH;

. yKa3aTeau HaNpsKeHUs;

. TURJIEKTPUUECKHE [TEPUATKH;

. CJIECApHO-MOHTAKHbIM HHCTPYMEHT C U30JIUPYIOIIUMHU PYKOSTKAMHU.

KIIOHOJIHI/ITEJILHLIM QJICKTPO3AlIUTHBIM CPEACTBAM B DJJICKTPOYCTAHOBKAX HAIIPAKCHUCM

10 1000B oTHOCATCS:

. JUAIIEKTPUYECKUE TAIOLIIH;

. IURJIEKTPUYECKHUE KOBPBI,

. [IEPEHOCHBIE 3a3E€MIICHUS;

. M30JIMPYIOIINE MTOJCTAaBKU U HAKJIAIKU;
. OTpaJUTENIbHBIE YCTPONCTBA;

. IUTAKaThl U 3HAKU 0€30MacHOCTH.

.

3anaHue: U3y4UTh OCHOBHBIE METOABI W CpeACTBAa obOecrmeueHus O€30MacHOCTH TpHU
IKCILTyaTalluy AJIEKTPOYCTAaHOBOK, 3HATH OCHOBHBIC CPEJICTBA M CIOCOOBI 3aIIUTHI YEIIOBEKa OT
MOPaXKEHUS DTEKTPUUECKUM TOKOM.

Xon pa6oTsl

1.M3y4nTh TEOpETUUECKUI MaTEepHal.

2.M3y4uTh CIIOCOOBI 3aIIUTHI OT JIEKTPUIECCKOTO TOKA (3a3eMIICHHE, 3aHYJICHHE). 3apHCOBAThH
CXEMBEL.

3.0mucaTh SIEKTPO3alIUTHBIC CPEICTRA.

4.3amucaTh OCHOBHBIE (DAKTOPBI OIMTACHOTO W BPETHOTO BO3JICHCTBHUS Ha YEIIOBEKA, CBI3aHHBIC
C MCTIOJTb30BAaHUEM DJICKTPHUYECKOMN SHEPTHH.

5. 3amoMHATH TAONIUILY:

OCHOBHBIE JICKTPO3AIIUTHBIE  CPEICTBA JlonoTHUTEIbHBIC AJIEKTPO3ANIUTHBIC
it paboThl B DIEKTPOYCTAHOBKAX | CPEeICTBA, MPUMEHSIEMBIE B 3JIEKTPOYCTaHOBKAX
HanpspbkenreM Boinie 1000 B HanpsbxkeaueM Boite 1000 B
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6.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

[Tpunoxenus

| DNERTPOIROARPYIITHE
IITARTH

HH10-1 113Y-1

I9V-15
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| YRmwares sanpaaenns |

31eKTPOH30HPYIONHE |
ISKTPOMMEPHTEThHER KISIH |
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Kpurepum oueHku

OIIeHKa 5 — «oTmuHO» BBICTaBJIACTCs, €CIN O6y‘l&lO]l[HﬁC51 BBIINTOJIHUJI BCC 3aaHus1, UMCCT
riyOoOKHe 3HAHUS Y4eOHOro MaTepuasa Mo TeME MPAKTUYECKOrO 3aHSATHS, CMOT OTBETUTh HA BCE
KOHTPOJIbHBIE U IOMOJIHUTEIbHBIE BOIPOCHI.

Ouenka 4 — «XOpOILI0» BBICTABIISAETCS, €CIM 00yJaroIIMiics BBIMOIHIII BCE 3a/1aHus, OKa3al
3HaHHE y4eOHOTro MaTepuana, CMOT OTBETUTh TOYTH IOJIHO HAa BCE 3aJaHHBIC KOHTPOIBHBIC U
AOIOJIHHUTECIIBHBIC BOITPOCHI.

Ounenka 3 — «yIOBJIETBOPUTENIHHO» BBICTABISECTCA, €CIM OOYYaIOLIUICS BBIIOJHUI BCE
3aJlaHusl, B 11€JI0M OCBOMJI MaTE€pHall MPAKTUUECKOTO 3aHITHSI, OTBETUII HA BCE KOHTPOJIbHBIE BOIPOCHI
C 3aMCYaHUAMMU.

OueHka 2 — «HEYIOBICTBOPUTEIHLHOY BBICTABIISETCS, €CIIU O0YUYAIONIHIICS HE BBITTOJHUI BCE
3a/laHusl, MMEeT CYIIEeCTBEHHBIE MpOoOeNbl B 3HAHUSAX OCHOBHOIO Yy4eOHOro Marepuana
MPAKTUYECKOTO 3aHSTHSI, MOJHOCTHIO HE PACKPBUI COJEp>KaHHUE BOMPOCOB, HE CMOT OTBETHTHh Ha

KOHTPOJIbHBIC BOITPOCHI.

KoHTposbHbIE BONIPOCHI:

1. JlaiiTe onpeneneHne 3MeKTpoOe30nacHOCThb?

2. Tlepeuncnure cpeAcTBa U CHOCOOBI 3aIIUTHI YEJIOBEKA OT MOPAKEHUS IICKTPUUECCKUM
TOKOM.

3.Ha3naueHue 371eKTpO3alUTHBIX CPEICTB.

4.YT1o Ha3bIBaeTCs 3a3eMJICHUEM?

5.Yrto Ha3bIBaeTCs 3aHyJIEHUEM?
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IpakTnyeckas padora Ne 3

IToarema 3.1: [IpuMeHeHue cpeacTB HHAMBUAYAIbHON 3aLIUTHI HA IPOU3BOJICTBE

Henn:

- JaTh CTYJCHTaM IMPEACTaBICHUE O POJM CPEACTB HHAWMBHIYyanbHOU 3amutel (CU3) B
CUCTEME 03JOPOBUTEIBHBIX MEPOIIPHUATHIA;

- W3Y4YUTh CPEACTBAa HMHAUBUIYaJTbHOM 3alllUThl OPraHoOB JbIXaHUs, MPUMEHsSEMbIE Ha
IIPOU3BOJICTBE

Xoxa padoThI:

- U3yYUTh OCHOBHBIE HOPMATUBHO-IIPABOBBIE IOKYMEHTHI;

- U3Y4YUTb YU€OHYIO JIUTEPATYPY MO TEME 3aHATHS;

- U3Y4YUTb Ha3HA4YCHHE, BUIbl U 00JIACTh MPUMEHEHUS CPEACTB MHAUBUAYAIBHON 3aIIUTHI
OpraHoOB JIbIXaHUsl, IPUMEHSEMbIE HAa IPOU3BOJICTBE.

OcHOBHBIE CBeIeHHS

CpencrBa MHANBHAYAJIBHOM 3a1IUTHI.

Cpeocmea 3awumovl 0peano8 ObIXaHuUs

CoBpeMeHHBIN YpOBEHb MPOU3BOJCTBA HE BCErJa MO3BOJSET 0OecleynuBaTh pabOTAIOIIUM
Oe3omacHble yCI0BUs TpyAa. MHOTHE BUIBI pa0OT CBA3aHbI C OACHOCTHIO TPaBMUPOBaHUA pabouero,
3arpsiI3HEHUs €ro Tela U OJEXK/Ibl, C BO3MOKHOCTBIO BIBIXaHMSI MbUIM, a3p030Jieii, BpEAHbBIX MapoB,
ra3oB, OTPABJIAIOIINX BEIIECTB, MH(ULINPOBAHUS MATOT€HHBIMH MUKPOOPTaHU3MaMH, arpeCCUBHOTO
JEUCTBUS KUCIOT U 1ienoden u T.11. [ToatoMy 1mst mpeaoTBpalieHus: 1 yMEHbIIEHUS! BO3ICHCTBUS HA
paboTaronx BpEAHBIX M OMACHBIX MPOU3BOJCTBEHHBIX (HAaKTOPOB MPUXOAMUTCS HCIONIb30BAThH
pa3IN4YHbIE CPEACTBA 3AINTHI.

TakuM oOpa3oM, 0HpHU NPOBEACHUHM IOBCEAHEBHBIX pPa0OT WHIMBUAYAIbHYIO 3alIUTY
UCTOJB3YIOT KakK JIOTOJHUTEIbHOE BCIIOMOTaTeIbHOE CPEJICTBO B OOLIEM KOMIUIEKCE CPENCTB
3allUTBHI.

[Ipu aBapwiiHBIX, PEMOHTHBIX W JPYIHUX OIU30JIMYECKH TMPOBOJUMBIX padoTax
MHUBUAYAIBHYIO 3aIUTY IIE€pCOHaja CIeAyeT paccMaTpuBaTh B OOJIBIIMHCTBE CIIy4aeB KakK OJJHO U3

OCHOBHBIX MCpOHpI/ISITI/Iﬁ B CUCTEMC OpTraHu3allun 0e30IacHOCTH IPOBCACHUA pa60T.
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CpencTBa HHIUBUAYATbHON 3alIUTHI, MPEAHA3HAYEHBI [T 3AIIUTHI OJJHOTO PaboTarOIIEro.

Kanaccndukanmusa cpeacts HMHAMBMAYAJIbHON 3amuThbl. CpecTBA MHAWBUYaJbHOU
3alUTHI TOAPA3IEISAIOTCS Ha CIEAYIOIINE KIacChl U BUJIBIL:

* U30JUPYIOIIHE KOCTIOMBI (ITHEBMOKOCTIOMBI, THAPOU30IUPYIOIINE KOCTIOMBI, CKa(aHApBI);

* CpeICTBa 3alllUThl OPTraHOB JbIXaHUS (MIPOTHBOTA3bl, PECIHPATOPHI, CaMOCIMACATEIH,
MTHEBMOIILJIEMbI, THEBMOMACKHU, THEBMOKYPTKH);

* oNleXk/a crenuaigbHas 3aimuTHas (KOMOWHE30HBI, MOJTYKOMOMHE30HBI, KYpTKH, OpIOKH,
KOCTIOMBI, MalbTO, MONYHalbTO, (apTyKH, KWIETHI, TYIYIbl, MOJYIIYOKH, HAKUIKH, IJIAIlH,
MOJTYTUIAIM, XalaThl, PyOaIlKku, IOPTHI, IJ1aThs, capadaHsbl, 0J1y3bl, FOOKH, HATUIEYHUKH );

* CpEeJCTBA 3aIIUTHI PYK (PYKaBUIIbI, IEPUYATKH, TTOTYIIEPUYATKH, HAMATLYHUKH, HAJaJOHHUKH,
HaMyJIbCHUKU, HAPYKABHUKH, HATOKOTHHUKH);

* CpeICTBA 3alIUThI HOT (CaIlory, Carory ¢ yJJIMHEHHBIM FOJIEHUIIEM, CAllOTH C YKOPOUYEHHBIM
TOJICHUIIEM, TIOJTyCanoT, OOTHHKH, TTOJTYyOOTUHKH, Ty()ITH, OaXHIIbI, TajJomu, O0THI, TATOYKH, YHTHI,
YyBSIKH, IIUTKH, O0THOPTHI, HAKOJIEHHUKU, TOPTAHKU);

* CpeJICTBA 3AIUTHI T1a3 U JHIa (OYKH 3aIUTHBIC, IIUTKH JTUIEBBIC);

* CpeACTBa 3aIUTHI TOJIOBHI (KACKHM 3aIUTHBIC, IUIEMBI, MOANUIEMHHUKH, IIANKU, OEpeThl,
MUTSITBI, KOJITIAKH, KOCBIHKH, HAKOMApHUKH );

* CpEeICTBA 3aIUTHI OPTaHOB CITyXa (TPOTUBONITYMHBIE IIEMbI, TPOTUBOITYMHBIEC BKJIQ/IBIIIIH,
MIPOTUBOIIYMHBIE HAYIITHUKH);

* CpeacTBa 3alllUThl OT MAJCHUS C BBICOTHI M JAPYTHE NPEIOXPAaHUTENbHBIE CPEICTBa
(mpenoxpaHuTeNbHbIE TMOSCA, IUIIEKTPUUYECKUE KOBPUKH, PYUYHBIC 3aXBaThl U MaHUITYISITODBI,
TPOCHI, JIOBUTEIIU U JIP.);

¢ 3allIUTHBIC ACPMATOJIOTHYCCKUC CPCACTBA (MOIOH_[I/IC macThbl, KPCMbI, MaSI/I),

37



* KOMIJIEKCHbIE ~ CpEJICTBAa  3allUThl, T.€. €JUHbIe KOHCTPYKTHBHBIE YyCTpPOWCTBA,

OGGCHG‘IHB&IOH.II/IC 3alUTy ABYX U Ooiee OpraHoOB: AbIXaHH:, 3PpCHUA, Cl1yXa, a TAKKC JInlla U I'OJIOBLI.

CpeacrBa nHAnBUAYa/IbHOMU
3awntel paboTHUKa

3awuTa opraHos

3awura rosnossi 3peHus
OT N3AaloUNX NPEAMETOS @ OT MENIKHX HACTHY, AbIMA,
M BoICTYNaloWsX geranei m HINyYeHns
3awuta
OpraHoB cnyxa
OT rPOMKHX 38YKOB
Cneyoagexnaa — A,
OT BOgbI, BLICOKHX =i U
W HASKHX TeMNepaTyp /N
MegunyumHckne
cpejcrea
ANA OYHCTKH
oT 3arpasHenui
0O6yBb

OT BLICOKHX W HUIKHX
TeMneparyp, rpasu M Ap

3awura opraHos
AbIXaHUA

OT BPEeLHbIX rases, Napos,
neinu

CBeToorpa)Ka'renn
Ans paboTsl B yCNOBHAX
HHUIKOHA OCBELIEHHOCTH

3awurta pyK

OT 3arpRSHENHH, TPaBM

CTPaxX0BOYHLIE NPHBA3IN
M yAepxuBaowme nosca

3awura ot nageHuns
C BbICOTHI

B coomeemcmeuu co cmamueir 17 @edepanvnozo 3akona «06 ocnosax oxpanvl mpyoa é
Poccuiickou @eodepayuu» u cmampeir 221 Tpyooeozo kodekca P® pabomodamenv oobazan
0ecniamHuo no yCManoG1eHHBIM HOPMAM 0Decnedums cpeocmeamu UHOUBUOYATbHOU 3aUjUmbl
PAOOMHUKO8, BLINOAHANOWUX PAOOMBL 60 6PEOHBIX U (UAU) ORACHBIX YCI08UAX, 0COOBIX
MeMnepamypHuixX YCaA06UAX UTIU YCIAOBUAX, C6AZAHHBIX C 3A2PAZHEHUEM.

Pecimpatopbl TpUMEHSIOTCA Ul 3allUThl OPraHOB JIBIXaHWS OT PaJAMOAKTHBHON MU
TPYHTOBOM MNbUIM M TpPU JAEUCTBUAX BO BTOPHUYHOM oOOjake OakTepHalbHBIX (OMOJOTHYECKHUX)
CPEICTB.

Wzonupytomue (IUTaHTOBBIE WJIM  KUCIIOPOJHBIE) PECIUPATOPhl  UCHONB3YIOT —MPHU
HeocTaTouHOM (MeHee 16%) coltepykaHiH KUCIIOPO/Ia, a TAK)KE TP BBICOKOM COJIEPyKaHUH BPEAHbBIX
npuMeceid B BO3Ayxe (Hampumep, NpU aBapUHHO-CIAacaTeNbHBIX paboTax). PuibTpyromue

(IpOTHBOIBUIEBBIE) PECIUPATOPHI JIETKHU, MOPTATUBHBI, HO MIPHU BBHICOKOW 3arpsi3HEHHOCTH BO3yXa

MCHECC Ha,[[é)KHLI, 4YCM HU30JIMPYIOIIHC.
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Puc.1. Pecriuparop

a — pecrnupaTropHbIi nMaTpoH Tuna P; 1 — xopoOka, 2 — HaBUHTOBaHHAas TOpPJIOBUHA, 3 —
oTBepcTUE (MCIONB3YEeTCS COBMECTHO C JIMIIEBOM YacTbl0 — IIJIEM MAacKOH (HIBTPYIOIIEro
MIPOTUBOTa3a);

0 — pecriuparop P-2; 1 — ¢umsTpyromas moiaymacka, 2 — BIBIXaTeIbHBIN KianaH, 3 —
BBIIBIXATEIbHBIA KJIanlaH, 4 — 3JacTUYHbIE TECEMKH, 5 — HEpaCTIATHMBAIOIINECH TECEMKHU, 6 —
HOCOBOH 3aKHM.

B kauectBe ¢uibTpa pecnuparopa, 3alIMLIIAIOMMX OT PaJAMOAKTHBHOM IbUIM, CIIyXat
pa3nuyHbIC BOJOKHHMCTBIE MaTepualibl: QeTp, BaTa, ropprupoBaHHas Oymara, pbIXJblii KApTOH WIIH
TKaHU U3 HaTypaJIbHBIX M CHHTETHUECKUX BOJIOKOH. B Mpon3BOACTBEHHOM 1 Ta00OpaTOPHOM IPAKTUKE
LIMPOKOE PACIPOCTPaHEHHUE MOy MPOCTEUIINI pecniupaTop — pecnuparopHas nossizka H1b-1,

HazbIBaeMas «Jlermectok», cocTosas u3 GUIbTPyIOLei TKaH!, 3aKTI0YEHHON MEX Ty ABYMSI CIIOSMU
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MapJid; MOBsI3Ka 00J1a/1aeT BHICOKOM 3allIMTHONW CIIOCOOHOCTHIO M Mayiol maccoi (okoso 10 r). Jlms

3alIUTHI OT PAJHMOAKTUBHON MBUIM MOTYT TaK)Xe MPUMEHSThCS PECIIMPATOPHI PA3IMYHBIX THIIOB (pHC.

1).

Jlenectok-1 P-2 Y-2K

Pecimpatop P-2 npencraBnser co0oil GUIBTPYIOIIYIO NOJIYMAacKy, CHA0KEHHYIO JIByMs
BIIBIXaTEIbHBIMH KJIAlTAHAMHU, OJTHUM BBIIBIXATEIBHBIM KJIAIAHOM C MPEIOXPAHUTEIHHBIM YKPAHOM,
OTOJIOBBEM, COCTOSIIIMM M3 DJIACTUYHBIX M HEPACTATUBAIOLINXCS TECEMOK U HOCOBBIM 325KUMOM.

HapyxHas gacTe moJlyMacku H3rOTOBJIEHA U3 IMOJUYypeTaHa (TMOPUCTOrO CHHTETUYECKOIO
MaTepuaia), a BHyTPEHHSS U3 TOHKOW BO3AyXOHETPOHUIIAEMOI MJIEHKH, B KOTOPYIO BMOHTHPOBAHbI
BIIbIXaTeJbHBIC KJIanaHbl. MeXIy MOJMypeTaHOM | TUIEHKOW PacTioNokeH (pUIbTp U3 MOIMMEPHBIX
BOJIOKOH.

[Ipu Booxe BO3AyX NPOXOJIUT yepe3 BCIO HAPYKHYIO MMOBEPXHOCTh MOJMYpeTaHa U (QUIBTP,
OYMILAETCA OT IBLIM U Yepe3 BJIbIXaTeIbHbIE KJIAaMlaHbl IONA/1aeT B OPraHbl JbIXaHHUS.

ITpu BBIZOXE BO3YX BBIXOAWT HAPYXKy Yepe3 BBIIBIXATEIBHBII KIIalaH.

MsroraBnuBaroTcst peciuparopsl P-2 Tpex pazmepos.

[TonGop pecnuparopa OCYIIECTBISIETCS IO pa3MepaM, KOTOpbIE OIPEENIOTCS I10
pe3yabTaTaM HM3MEpPEeHHs BBICOTHI JHIA (PacCTOSIHUA MEXIY TOUYKOH HaumOousbliero yriryOieHus

MIEPEHOCHS M CAaMOM HU3KOW TOYKOM MOJ00POIKA).

Tab6muna 1

N3mepenne, mm  ([TpebGyemslii pazmep pecriuparopa

o 109
Ot 110 oo 119
120 u Ooitee
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[Tocne mombopa pecrnuparopa TPOW3BOMUTCS €ro TNpUMEpKa M MPOBEPKA IUIOTHOCTH

IMpUJICraHud NNOJIyMAaCKH.

Jlna npumepku pecnupamopa HeodxX00umo:

- BBIHYTh PECIUPATOP U3 NAKETA U IPOBEPUTH €TI0 UCIIPABHOCTb;

- HaJIETh OJYMAacCKy Ha JIUIO TaK, YTO0BI HOJO0POIOK U HOC Pa3MECTHIIMCH BHYTPH Hee, OHA
HEPACTATUBAIONIASCS TeChMa OrOJIOBbS pacrojarajiach Obl HA TEMECHHOW YacTH T'OJIOBBI, a Apyras —
Ha 3aTBUIOYHOM; MPU HEOOXOAMMOCTH C MOMOIIBIO MPSHKEK OTPEryIupoBaTh UIMHY 3JACTHYHBIX
TECEMOK, JIJIsl 4ero He0OXO0JUMO CHATh OTYMacKy U CHOBA HAJETh;,

- PYKATh KOHIIBI HOCOBOTO 3aKMMa K HOCY.

[Ipu HameBaHuM pecnuparopa He CIeAyeT CHIIBHO MPUKUMATh MOJIYMAcKy K JIUIY U CUIIBHO
00XUMaTh HOCOBOU 3a3KUM.

Jlis mpoBepKU TUIOTHOCTHU MPUJIETaHUsl HAJIETOM MOJIyMAacKH K JIMIY HEOOXOAUMO JIaJOHBIO
PYKH IUIOTHO 3aKPBITh OTBEPCTHS MPETOXPAHUTEIHLHOTO SKpaHa BIJIBIXaTEILHOTO KJlaraHa u c/iejaTh
JIETKUW BbIIOX. Eciiy ipy 3TOM 10 TMHUM NMPUJIETaHKs pECIUpaTopa K JUIly BO3yX HE BBIXOJHUT, a
JIUIIb HECKOJIBKO Pa3ayBaeT MOJIYyMACKy, PECIUPATOP HAAET T'€PMETUYHO; €CIU YYyBCTBYETCS, UYTO
BO3JIyX MPOXOJUT B 0OJIACTH KPBUIBEB HOCA, TO HAAO IJIOTHEE MPHIKATh K HOCY KOHIIBI HOCOBOTO
3akuMa. EciM repMeTHYHO HaAeTh pPECHHpaTop HE yaaeTcs, HEOO0XOIMMO €ro 3aMEHUTH
pecnupaTopoM Apyroro pasmepa.

[locne mnpuMepkn U TPOBEPKHM IUIOTHOCTM MPHIIETAHUS IMOJYMAacKH pecrnupaTop
YKJIaJbIBAECTCS B TAKET U 3aKPBIBAETCS C OMOIIBIO KOJIbLIA. B TakoM BUe pecriupaTop XpaHUTHCS.

[Ipu moONB30BaHUM PECTIUPATOPOM HEOOXOIUMO TMEPUOJAMYECKH TPOBEPSTH IJIOTHOCTH
MpUJIeTaHusl MOJyMacku K juity. Jlis ynaneHust BjIaru M3 TMOJMAcOYHOTO TMPOCTPAHCTBA depe3
BBIIBIXaTEIbHBIN KJIAallaH HYKHO HaruOath rojoBy BHH3. [Ipy 0OMIHHOM BBIJEICHUN BJIard MOXKHO
Ha 1-2 MUH. CHATH pecnupaTop (TOIHKO MPH UCIIOIB30BAHUY JIJIS 3AIUTHI OT PAIMOAKTUBHON MBLIN),
BBUIMTH BJIary U3 BHYTPEHHEH MOJIOCTH MOJTYMACKH, MPOTEPETh BHYTPEHHIOO MTOBEPXHOCTh U CHOBA
HaJeTh PECIIUPATOP.

[Tocne cHATHS pecnupaTopa HEOOXOIUMO MPOU3BECTH €0 JAe3aKTUBALIMIO MyTeM YAaJIeHUS
MBI C HAPYXKHOM YacTH TMOJYMAacKd BBIKOJIAYMBAHUEM (BBITPSIXUBAHUEM) HIIA OCTOPOKHBIM
MMOCTYKUBAaHUEM TIOJIYMAacKOW O KakoW-1uO0 mpeaMer. BHYTpeHHss MOBEPXHOCTHh IMOTYMACKH
MPOTHPAETCS BIAKHBIM TaMIIOHOM, TIPH 3TOM IOJIyMacka HE BBHIBOPAUMBAETCS. 3aT€M PECIUPATOP
MPOCYIINBAETCA, YKIAABIBACTCS B AKET, 3aKPHIBACTCS C TOMOIIBIO KOJIbIIA.

IIpoTuBora3s — 310 ycTpoicTBO (mpubOp) AN 3aIlMUTHl OPTaHOB JBIXAHUS, IJIa3 U JHIA
YesloBeKa OT OTPABJISIOUINX, PAIMOAKTUBHBIX BEIIECTB, OAKTEpUATbHBIX CPEACTB U APYTUX BPEIHBIX
NpUMECEH, HaxOASAIIMXCA B BO3JlyXe B BHAE IMapoB, ra3oB Wik a’pososieil. [lo mpuHuumy

WHIMBHUIYAIBHOW 3aIIUTHI MPOTUBOTA3bl MEIATCSA Ha GUIBTPYIONINE, TEUCTBUE KOTOPHIX OCHOBAHO
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Ha o4HCTKe ((UIbTpalMU) BIBIXa€MOTO BO3AyXa OT BpEOHBIX MpPUMECEH, U H30JIHPYIOIINE,
IIPUMEHEHHUE KOTOPBIX MOJHOCTHIO U30JIMPYET OpraHbl bIXaHUs OT OKPYXAIOLIeH cpepl (IbIXaHue
OCYILIECTBIISETCS BO3AYXOM, PEFEHEPUPYIOLMMCS B IATPOHE IIPOTUBOIa3a).

POuiLTpVIONIMIT NPOTHBOra3

OWIbTpyIOLIKME MPOTUBOra3bl B BUAE MHOTOCIIONHBIX MapJieBbIX MOBS30K, MPOMHUTAHHBIX
CTEIMANBHBIMUA PACTBOPAMH ISl 3aLIUTHI OT XJIOpa U (hocreHa, MOsSBUINCH BO BpeMsl |- MUpOBOI
BOoMHBI 1914—1918r.r., 01HAaKO IpPU NPUMEHEHUM Jp. OTPABISAIOIIMX BEIIECTB OHM OKAa3aJlUCh
HenpurogabiMu. B 19151, pycckum yuénbim-xumukoM H. /1. 3enuHckuM ObUT n300peTEH MepBhIN B
MHUpe CyXOoi (pUIBTPYIOLINI TPOTHUBOTa3 ¢ AKTUBUPOBAHHBIM YTJIEM U Pe3WHOBON Mackoi. B 1916r.
3TOT IPOTUBOTa3 IMOCTYMUJI HAa BOOPYKEHUE PYCCKOM M COIO3HMYECKHUX apMuil. Bckope cyxue

IMPOTHUBOrasbl MMOABUIIMCH B apMUAX APYTIUX IrOCydapCTB.

Puc. 2. ®unpTpyromii npoTUBOras

1 — mportuBorasHas KopoOka; 2 — crenuaibHO 00paOOTaHHbIN aKTUBUPOBAHHBIN YIoib; 3
— a’po30JIbHBINA QUILTP; 4 — pe3uHOBas MPoOKa; 5 — muIeM-Macka; 6 — O4YKW; 7 — KJIamaHHas
KopoOka; 8§ — coeuMHUTENbHAs TpyOKa; 9 — npoTuBoraszHas cymka; 10 — nsamka; 11 — tecema; 12
— cleuaNbHbIi KapaHjail; 13 — He3anoTeBarolye MIEHKY; 14 — yTenurenbHas MaHXeTa.

OuIbTpyOIUi MpoTUBOra3 (puc.2) MpUMEHSETCs AJs 3allUThl OT MOMNAaJaHUs B OpraHbl
IbIXaHUS, HAa IJla3a W JIMLO OTPABJSIIOIIMX, DPAJUOAKTUBHBIX BEIIECTB M OaKTepUaIbHBIX
(OMONOTHYECKUX) CPENICTB.

[IpyHIMn 3ammTHOrO AEMCTBHS NMPOTHBOra3a OCHOBAH HA TOM, YTO HCHOJB3YEMBIH AJIs
IBIXaHUS BO3AYX IPEIBApUTENIbHO ovMIIaercs (GpuiabTpyercs) oT BpeAaHbix npumMeceil. [Ipu Broxe
3apa)KEHHBIH BO3JIyX IIOCTYMAeT B HPOMUE02a3oeyrd Kopooky. OUHIICHHBIH B KOPOOKE BO3IYX

MOCTYIAeT 4Yepe3 COCAMHUTEIbHYIO TPYOKY IO Jiuyegylo uacms npotuBoraza. Kpome Toro, B
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KOMIUIEKT IIPOTHBOra3a BXOJST NPOTHBOTa30Basl CyMKa, HE3alOTEBAOIINE IUICHKH WIH
CHEeIHUAaTbHBIN «KapaHIau s IPEeIOXPAHEHHS OT 3al0TEBAHUS CTEKOJ OYKOB.

IIpoTuBoOrazoBasi KOpoOKa CIY>XHUT JJII OYUCTKUA BJBIXAaEMOTO BO3/lyXa OT OTPABJISIIOLIUX,
pPaZMOaKTUBHBIX BEIIECTB M OakTepuanbHbIX (Ouonoruueckux) cpenact. Jus sroro kKopoOka
CHapsbKeHa NPOTHUBOJABIMHBIM (a3pO30JIbHBIM) (QWIBTPOM M CIEUUAJIbHBIM MOTJoTUTENEeM. B
a’p030JILHOM (PHIIBTPE OH OYHIIACTCS OT a9PO30JICH, a B CJ10¢ (IIUXTE) aKTUBUPOBAHHOTO YTJISI — OT
[1apOB U Ia3oB.

Jluyesas yacmo npoTuBOraza o0eCrevynBaeT MPOBEICHUE OYHUIIEHHOIO B MPOTHBOIa30BON
KOpoOKe BO3JlyXa K OpraHaM [bIXaHUs W 3alllMIlaeT IJa3a W JHIO OT MOMaJaHus Ha HHX
OTPABJIAIOIINX, PAAMOAKTUBHBIX BEIIECTB U OaKTepUATbHBI

JlutuieBast yaCTh MPOTUBOTa3a COCTOUT U3 PE3MHOBOM ITIIEM-MAaCKU C OYKaMU U O0TEKATEISIMH,
KJIAaIaHHOW KOPOOKHU ¥ COeAMHUTETHLHOU TPYOKH.

IIleM-MacKU UMEIOTCS TISTH, YETBIPEX M TPeX pa3MepoB B 3aBHCUMOCTH OT o0Opasiia
TuIeBo dactu. Pa3mep o0o3HaueH muQpod HA MOAOOPOJOYHOM 4YacTH ILIeM-MacKu. Jlis
COXpaHEHUs TPOMKOCTH PeYH B IPOTHUBOrase cneruanbibie Juiessie yactu [HIMC u MM-1 umerot
MeMOpaHHYIO KOPOOKY, COCTOSIIIYIO U3 KOPITyca, Pe3MHOBOTO KOJIbIla, MeMOpaHbl, OMOPHOTO KOJIbIIA,
(braHIa U KPHIMIKK. DTH JTUIEBbIe YacTU 00ECIeUNBAIOTCS KOPOOKAMHU C 3allacCHBIMU MEMOpaHaMH.
@OpoHTaAIbHOE PACTIONOKEHUE U pa3Mepbl cTekos oukoB muieM-macku LIIMC obecnieunBaer paboty
JIUYHOTO COCTaBa C ONTUYECKUMHU MMPUOOPAMH.

Knanannaa xopobka Cy>)XUT 7Sl pacrlpefesieHus MOTOKOB BIBIXaeMOTO M BBIIBIXaeMOTO
BO31yxa. BHYTpU KOpOOKHU MOMEIIAI0TCs BABIXaTENbHBIM U BBIIBIXaTEIbHBIN KianaHa (OCHOBHOH U
JOTIONTHUTEBHBIN ). BBIbIXaTeNbHBIN Ki1allaH — Hau0oJiee OTBETCTBEHHASI U BMECTE C TEM HauboJiee
ysi3BUMas JeTallb KJIAllaHHOW KOPOOKH, TaK KakK MPU €ro HEUCIPABHOCTU (3aCOPEHHH, 3aMEpP3aHUN)
3apakKeHHBIN BO3AyX OyJeT MPOHHUKATH MOJ] IIIJIEM-MacKYy.

Coeounumenvuas mpybKa CIY)XUT AN COEAWHEHHUsS] IUIEM-MAacKM C MPOTHBOIa30BOM
KOpoOKo#i. BepXHUM KOHIIOM TPH TMOMOIIY BBUHTHOW TaliKW OHA MPUCOEAMHSETCS K KJIATAaHHOU
KOpOoOKe, a HWKHHUM KOHIIOM IIpH TIOMOIIM HUIIIEAs W HaKWJIHOW TalKh — K TOPJIOBHHE
MIPOTHUBOTa30BOM KOPOOKH.

CoenunnTenbHas TPyOKa M3TOTOBIICHA U3 PE3UHBI U UMEET MOMNepeyHble CKIaAKu (rodpsr),
YTO MPHUIAET €l HEOOXOIUMYIO YIPYTOCTh  00ECTIEYMBAET IPOXOKICHNE BO3/IyXa MPU N3THOax.

IIpoTuBorazoBasi CyMka CIy>XHUT JUIsl XpaHCHHs M IEPEHOCKH TTpoTrBoraza. OHa UMeeT JiBa
OTJICNICHUS: OJTHO — JJIsi POTUBOTA30BOM KOPOOKH, APYroe — sl JUIEBON YacTHW MPOTHBOTas3a u
pecnupaTopa, He3amoTEBAIOIIUX TUICHOK WIIN «KapaHAallla U MeperoBOpHeIX Memopan. Kpome toro,
Ha CyMKe MOKET OBITh Hapy>KHbIN KapMaH JUIsl UHIUBUYalIbHOTO MPOTHBOXUMHUYECKOTO MaKeTa.

Iloo6op winem-macku
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Iloobop winem-macku ocywecmensiemcs no pasmepy, KOmOpbwlil Onpeoensiemcs nymem
UBMEpEeHUsL 20108bl NO 3AMKHYMOU JUHUU, NPOXOOsaueld uepe3 MAaKkyuiky, noobopoooK u WeKu.
Uszmepenus okpyensaromes 0o 0,5 cm.

Tabnuya 2

‘Pe3ynLTaT HU3MEPEHHI B CM IS H_UIeM-MaCKI/IHTpe6yeMLII71 pasmep
o 61,0
61,5-64,0
64,5-67,0
67,5 u donee

HpaBI/IJH)HO HOIIO6paHHa$[ oieM-MacCkKa JOJDKHA INIOTHO HNpWJIeraTb K JIMIOY W HUCKIIHOYaTb

BO3MOXXHOCTb ITPOHUKHOBEHUSI HAPYKHOTO BO3[yXa B OpPraHbl JbIXaHHUS, MUHYS IPOTHBOTa30BYIO
KOpOOKY.

[TpoBepka moadopa HUIEM-MAacKd W HMCIPABHOCTH IPOTHUBOTa3a MpH MOJYYEHUHU €ro B
[I0JIb30BAHKE, A TAKXKE€ B XOJI€ SKCIUTyaTallud IPOBOAMTCS BHEIIHUM OCMOTPOM U IPOBEPKOM
IIPOTUBOIa3a Ha FEPMETHYHOCTb.

Buewinuii ocmomp npomueozaza npou3eooums 6 ciedyouiem nopsaoke:

- POBEPUTH LIETOCTHOCTh IIIEM-MACKU, OCMOTPEB €€; MecTa 0OHAPYKEHHBIX MTPOKOJIOB WU
MIOPHIBOB OOBECTH C HAPYKHOU CTOPOHBI XUMUYECKUM KapaHIalIoM W PYUKOH;

- POBEPUTH IIEITOCTHOCTH JeTalleld MeMOpaHHON KOPOOKH U MPAaBUWILHOCTh €€ COOPKU;

- IPOBEPUTH LIETOCTHOCTh CTEKOJI OUYKOB, HCIIPABHOCTh OOTEKaTeNel, Hajuuue U UCIIPaBHOCTb
MPUKUMHBIX KOJIEI;

- OCMOTpETh KJIAllaHHYI0 KOpPOOKY M TpPOBEpUTH, HET JU Ha HEH BMSTHH, NMPOOOMH U
P’KaBUMHBI; POBEPUTH COCTOSTHUE KJIAMIAHOB, a TAK)KE PE3MHOBOIO MPOKJIAJ0YHOIO KOJbIIA;

- OCMOTPETh COEAMHUTENIbHYIO TPYOKY U IPOBEPUTH, HET JIM Ha HEll TPOKOJIOB U MOPHIBOB, HE
MOMSITa JTU HAKUJIHAS UM BBUHTHAS raiika, HeT JIM CPhIBa PE3bOBI;

- OCMOTpPETHh IPOTUBOTa30BYI0 KOPOOKY M IIPOBEPUTH, HET JIM Ha HEH MPOoOOHH, pKaBUMHBI U
HE TIOMSATBHI JIU TOPJIOBUHA U KPBIIIKA;

- BBIHYTb PE3UHOBYIO NMPOOKY U3 OTBEPCTHUS B IHE MPOTHUBOTAa30BOM KOPOOKH;

- IPOBEPUTH HAJMYUE U COCTOSHUE YTEIUTUTEIbHBIX MaXKeT, KOPOOOK C HE3aroTEeBAIOLIUMHU
IJICHKaMH U 3allaCHBIMU MEMOpaHaMH, «KapaHJallia» MPOTUB 3all0TEBaHUs CTEKOJI OUKOB.

[TpoTuBOTra3 HOCAT B TPEX MOJIOKEHUSIX: «HOXOOHOM», «HA20MOB8e» N «O0e8OM».

Jis mepeBoja NMpOTHMBOraza B <«IIOXOJHOE» IOJIOKEHHE HEOO0XOIUMO: HAJAETh CYMKY C
MIPOTHUBOTAa30M Yepe3 MpaBoe IUIeUO TaK, YTOObI OHA HAXOAMJIACH HA JIEBOM OOKY, M KJIamaH ee ObLI
oOpaiiieH OT ce0s; MOJOTHATh C MOMOIIBI0 MEPEABUKHON MPSHKKU UIMHY IUJIEUEBOTO PEMHS Tak,
4TOOBI BEPXHUM Kpall CyMKH ObLI Ha YPOBHE MOSICHOTO PEMHSI; OTCTETHYTh KJIaraH CyMKH, BBIHYTh
IIPOTUBOTIa3, MPOBEPUTH HaleKHOCTh npucoequHeHuss PIIK k auieBoil 4acTH, COCTOSIHUE CTEKOJI

OYKOBOI'0 y3Jla M KIAIIAHOB BBIJOXA, I'PA3HBIC CTEKJIA MPOTEPETh, YTPATHUBILUKME IPO3PAYHOCTH
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HE3anoTeBaloIMe MJICHKA 3aMEHUTh; YJIOXKUTh MPOTHUBOIAa3 B CYMKY M 3aCTETHYTh €€; CABUHYTh
CYMKYy C TPOTHBOTa30M Ha3aJ, 4TOOBI NpU XOAb0e OHa HE Mellalia JBIKEHUIO PYKH U IPHU
HEO0OXOIMMOCTH 3aKPEMUTh MPOTUBOTa3 Ha TYJIOBHIIE C IIOMOIIBIO MOSICHON TECHMBI.

[Tpu mepeBosie MPOTHBOraza B MOJIOKEHHE «HATOTOBE» HEOOXOAMMO PACCTETHYTh KIamaH
cyMku (y npotuBora3oB [IMI™ u I[IMI'-2 cymMku He paccTeruBath), 3aKpeluTh MPOTUBOTa3 MOSCHOU
TECHMOW Ha TYJOBHWIILE, OCIA0UTH MOAOOPOJIOYHBINH PEMEHb MUIEMO(OHA (CTATHHOIO IIJIEMA) WA
pa3Bsi3aTh TECEMKH TOJIOBHOTO YOOpa, OTCTETHYTHh MUJIOTKY C KO3bIpbkoM OT KypTku OK3K.
[1ne4yeBoil peMeHb CyMKHU pACIOIararoT, Kak IpaBuio, MO/ JIIMKaMH BEIIEBOIO MENIKA, HO MOBEPX
peMHel cHapsbkeHus U aeprkareneit miama OIl-1M.

st nomenust mporuBora3os [1b®, [IMK u [IMK-2 Ha noscHoM peMHe HEOOXOIMMO: CHATH
peMeHb, IPOJIETh €T0 B IIIJIEBKY Ha 3aJHEH CTEHKE CYMKH M 3aKPEIUThH Ha TYJIOBUILE, CABUHYB CYMKY
C MPOTHBOTa30M Ha3aj Tak, 4YTOObI MPU X0p0€ OHA HE Melllaja IBUKEHUIO PYKU.

B «0oeBoe» mosiokeHMe NMPOTHBOra3 MEPeBOAAT MO CHTHAJNY «XHMHYECKasi TPEBOray,

Mo KOMaHjae «Fa3bl», a TaAKIKe CAMOCTOATECJ/IBHO.

s nepesooa npomueozaza 8 «60egoe» NONONHCEHUE HEe0OX00UMO. 3adepicamsv OblXauue,
3aKpbIMb 21a3d, NPU He0OXOOUMOCHU NOLOAICUMb OPYIICUe, CHAMb CIATbHOU WLeM U 20JI06HOU YOOp,
BbLIHYMb NPOMUB02A3, G35Mb UWIEM-MACKY 00eumMu PyKamu 3a Ymoaujenue Kpasi y HUNCHel 4acmu
max, umoodwvl OonvbuiUe Nanbybl JAOOHU ObLIU CHAPYIHCU, A OCMATbHbIE GHYMPU ee; NPUTONHCUMb
HUDJICHION YACTb WUAEM-MACKU NOO NOOOOPOOOK U PE3KUM OBUNCEHUEM PYK 86ePX U HA3A0 HAMAHYMb
WAEM-MACKY HA 20]108Y MAK, Ymobdvl He ObLIO CKIA0OK, d OYKO8bIIL Y3el pACHONAcaICs RPOMUS 213,
VCMPAHUMb NEPeKoc U CKIAOKU, eClu OHU 00pa308aluch Npu HAOCBAHUU UIEM-MACKU, COeNamb
NOJHBLIL 8bIOOX, OMKPIMb 21A3A U 60300HOBUMb ObIXAHUE.

HaneBath mpoTHMBOTa3sl MOXHO W JPYTMMH TIpUEMaMHd, HO WX MPHUMEHEHHE JIOJDKHO
obecrnieunBaTh OBICTPOE U MPABUIBLHOE HAJIEBAHUE U COXPAHHOCTH JIMIIEBOM YaCcTH MPOTHUBOTa3a.

Jlist HaleBaHU s MPOTHUBOTa3a B MOJIOKESHHH JIexKa HEOOXOIMMO: 33/IepKaTh IbIXaHUE, 3aKPHITh
TJ1a3a, CHATH TOJIOBHOM yOOp; IOCTAaTh MPOTUBOTA3 U3 CYMKH U HAJIETh €r0; CIIENATh BBIIOX, OTKPBITh
rjasa, BO30OHOBHUTE JIBIXaHHE.

BaxxHbIM yclOBHEM UTUTETFHOTO MPEOBbIBaHUS U PAOOTHI B MPOTUBOTA3e SBISETCS TITyO0KOe
U POBHOE JbIXaHHWE, KOTOpOE BBHIPAOATHIBAIOT B IMPOILECCE CUCTEMATHUYECKUX TPEHUPOBOK.
[IpaBuiibHOE AbIXaHKHE B IPOTHUBOra3e CIOCOOCTBYET COXPAaHEHUIO 00€CITOCOOHOCTH JTMUHOTO COCTaBa
TIPH JICHCTBUAX B 30HE 3apayKCHUS.

Ecnu B mpotiecce ucnonp30BaHus MPOTUBOTA3a ABIIIATH CTAJIO TPYAHEE, HEOOXOUMO JIETKUM
MMOCTYKHBAaHUEM PYKOH 10 KOPOOKE CTPSIXHYTH MBLIb WIIA CHET ¢ YexJja. Eciiu u mocie 3Toro AbIaTh
TPYAHO, TO, HE CHUMasi TIPOTUBOTAa3a, CHATh YE€XOJ, CTPSXHYTh C HEro MbIJIb WIH CHET U OBICTPO

HaJIeTh Ha KOPOOKY.
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ITo oxoOHUaHMM MCIIOJIB30BAHUS IPOTUBOTra3a B «00EBOMY ITOJIOKEHUH CHSTh C KOPOOKH 4€XO0Jl
U CTPSIXHYTH C HErO IbUIb.

IIporuBoras cuummars mno xkomaunje «IIporuBoraz cHaTe» miam «CpeacrBa 3alIUThI
CHATH»!

ITo sTOl KOMaH 1e: CHATH F'OJIOBHOM YOO, B35Th PyKOH KJIallaHHYIO KOPOOKY, CJIerKa OTTSIHYTh
JMIIEBYIO YacTh BHU3 U ABIKEHHEM PYKH BIIEPE]] U BBEPX CHATH IPOTHBOIa3; HAZETh TOJIOBHOM yOOp
U CTAJIBHOMW IIUIEM, €CJIA OHM HE 3apa)KCHbI; CJIOXKUThH IPOTUBOra3 W YJIOXKHUTh €ro B CyMmKy. [Ipu
BO3MOXXHOCTH CHSTYIO JIMLIEBYIO 4YacTb BBIBEPHYTHh HAaW3HAHKY, NPOCYHUIMTb U MPOTEPETh YUCTON
BETOILBIO.

[lopsinok cHATUSA NMpOTHBOrasa, 3apa’k€HHOro KamnenbHoxuaAkumu OB, n3noxen Huxe. B
cllydae M TEIHHOr0 MPeOBIBaHMS JINYHOTO COCTaBa HA 3apaKEHHON MECTHOCTH U HAIMYHS B BO3JIyX€E
HE3HAUUTEJIbHBIX KOHLEHTpauuid napoB ¢ocdopoprannueckux OB nomyckaercst ¢ pasperieHus

KOMaHIUPOB HO,Z[pﬂ3I[CJ'ICHPIﬁ OIHOKPATHOC CHATHUC IIPOTUBOI'a30B.

[Ipunoxenunel

Kaaccugpuxkauus CIHS

Ilo Ha3HAUEHHIO:
*  WHAMBU/Yya/IbHbIe Cpe/ICTBa 3alllUThl OPraHOB /IbIXaHUsA
(CHU30/d)
* cpeacTBa 3aumThl KOXKH (C3K)
ITo npHHOMITY 3aI{HTHOIO /1eHCTBHA:
* (pWILTpYyIOIIMe
°  H30/IAPYIOLIUe

[Tpunoxenue 2
Ocnosnvle 00Kymenmul, pezyaupyloujue NPUMEHEHUe U HOPAOOK 6bl0ayu Ccpeocme
UHOUBUOYANILHOU 3AUiUMbl HA RPEONPUAMUAX U 8 OPZAHUZAUUAX:

* Tpynogoii koaekc Poccuiickoit @enepanuu (ct. 209-212, 215, 219, 221);
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» denepanbHbiil 3ak0H OT 17.07.1999 r.- 181 «O06 ocHOBax oxpaHbl Tpyaa B Poccuiickoi
Oenepauun» (ct. 4, m. 1; cT. 8; c1. 9, 1. 5; c1. 14, 1. 2; ct. 17, . 1 u 2; ct. 20, 1. 3);

» ®Oenepanbublii 3akoH  oT  30.03.99 r.- 53 «O caHUTapHO-3MUAEMHOIOTMYECKOM
Oyraromosryauu HaceneHus» (ct. 25, . 2; ct. 39, m. 3; cT.

55,m. 1);

* ocTaHoBjieHue MuHTpyaa u couuanbHoro passutusi PO «O mpoBeneHuu arrectaluuu
pabouux Mect 1o ycnoBusaMm Tpyna»? 12 ot 14.03.1997 r. (1. 3.3 u npunoxenue 7);

» GdenepanbHbIii 3akoH OT 17.12.1999 1. ? 212 «O 3amuTe npaB NoTpeOUTENCHY;

» noctanoBnenue Muntpyaa P® ot 18.12.1998 r. - 51 «OO0 yTBepkACHUU MPABUI
oOecriedeHrs: paOOTHUKOB CIICIIUAIBHON O/ICXKION, CIIeHaIbHONH 00YBBIO U APYTUMH CPEACTBAMHU
MHIUBUAYAJIBHOHN 3aIIMTH) ¢ U3MeHeHUsAMU - 39 o1 29.10.1999 1. u - 7 o1 03.02.2004 1.;

* TUIIOBBIE OTpAacieBble HOPMbI OECIUIATHOW BBIJAUU CHELHATIbHON OEK/bI, CIEeLUANIbHOM
00yBU U APYTUX CPEICTB MHIUBUAYAJIbHON 3aLUTHI U1 Pa3IMYHbIX OTpaciieil MPOMBIIIIEHHOCTH U
IIPOU3BOJICTBA, YTBEPKICHHbIE IOCTAHOBIEHUAMU MUHTpy/Ja U colanbHOro pa3sutus PO - 61 ot
08.12.1997r.,- 63 o1 16.12.1997 1., - 66 01 25.12.1997 1., - 67 01 26.12.1997 . 11 - 68 0T 29.12.1997
I.

* TUIIOBBIE HOPMbI OECIIATHOM BbIJIa4X CHEIMATIBHOMN OJIK /b, CIIELIUANIbHON 00YBHU U JPYTUX
CPEICTB MHANBUAYAIBHOM 3alIUThl pAOOTHUKAaM CKBO3HBIX ITpodeccuii U JOHKHOCTEHN BCeX oTpaciei
SKOHOMMKH, YTBEpXKJACHHbIE MOocTaHOBIeHueM Muntpyna Poccun - 69 ot 30.12.1997 r.;

* HOpMBI O€CIUTaTHOW BbIJauM paOOTHMKAM TEMJIOW CHEeLUAIbHOW OJEXKIbl M TEIUIOH
ClelUaNbHOM O0YBHM MO KIMMAaTHYECKUM I0sicaM, €AMHBIM JUIsl BCEX OTpaciieil SKOHOMHKH,
yTBEpKACHHHBIE TTocTaHOBIeHHeM MunTtpyna Pocen - 70 ot 31.12.1997 r.;

*TOCT 12.4.0011-89 «CpenctBa 3ammutel paborarommx. OOmue TpeOoBaHUS U
KJaccu(uKanus BHYTPEHHUX HOPM BBIJauM CIIELUAIBHOM OJIEX/IbI, CIIEUATbHON 00YBU U APYTHX
CPEICTB UHAMBHUYAJIbHOM 3aIUTB) U JIp.

Ha ocnosanuu evluienepeuuciennvix 0OKyMEHmMos pa3padamuoviéaromca KOpnopamugHle

00KyMeHmbl ynpaejieHusa: RPUKAa3bl, pPACROPAINICEHU, NOJIONHCEHUA, NPABUJIA, UHCMPDYKYUU U M.,

3amanmue:
1. N3yuuTh TEOpETUUECKUI MaTEPUAIL.
2. 3anucaTh OCHOBHBIE JIOKYMEHTBI, PETYJIUPYIOIINE TPUMEHEHNE U MOPSAOK BBIIAYU

CPEICTB MHAUBHUIYAJIbHOM 3aIIUThHI Ha IPEINPUITUIX U B OPraHU3aALNSIX.
3. 3anucaTh Ha3HAYEHUE CPEJICTB HMHIUBUAYAJbHOW 3alIUThl OPraHOB JbIXaHUS,
IIPUMEHSIEMbIE HA IPOU3BOJICTBE.

4, 3anucath kinaccudukanuto CU3 1 3amoHATH TaOIHILY:
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Mapxka PacmmpoBka yciaoBHOro 0603HaueHUS

=
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5. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

OcHOBHBIC HCTOYHHMKH:

4.T'padxuna M.B. Oxpana Tpyaa: ydeOHUK IJIs1 CTYI.YIPEKACHUNA Cpe.mpod.odpa3oBanus/
M.B. I'padkuna. — M.: M3narenbckuii HeHTp «Akanemusi», 2018. — 176 c.

5. CexupuukoB B.E. Oxpana Tpyaa Ha npeAnpUaTusax aBTOMOOMIBHOTO TPAHCIIOPTA: YIEOHUK
JUIS  CTYZ.y4upexaeHuii cpen.npod.oopasoanus/B.E. CepkupHukoB. — 2-e wu3fg., crep. - M.:
Nzparenbckuit nentp «Akagemusi», 2018. — 192 c.

6. KymukoB O.H. Oxpana Tpyaa B MeTaZI000padaThIBaIOMIEH MTPOMBIINIIICHHOCTH: YISOHHUK
g Had.mipod. o6pazoBanust/O.H. Kynukos, E.W. Ponun. — 2-e uza.crep. — M.: U3naTenbckuii neHTp
«Axagemus», 2015. — 144 c.

JlonoIHUTeIbHbIE HCTOYHUKU:

2.D0neKTpoOe30nacHOCTh  MpPHU  AKCIUTyaTallill  AJIEKTPOYCTAHOBOK  MPOMBIIIICHHBIX
NpeanpusATHii: yueOH. 1 Hau.mpod.odpazosanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

HurepHer — pecypcebl:

4. DenepanbHbplii IIEHTp HH(OPMALMOHHO-00pa30BaTeNbHBIX pecypcoB. Pexum poctyma

http://fcior.edu.ru

5. O0pazoatenbHbIi moptai: http\\www.edu.sety.ru

6. MexoTpacieBas HHCTPYKIIHS 10 OKa3aHHUIO MEPBOM MOMOIIH MPU HECUYACTHBIX CIIyYasx Ha
Mpou3BOJICTBE [DnekTpoHHbIN pecypc]: — M: U3n-so HI] DHAC, 2010. — 80 c.

KoHnTpoJbHbIE OIPOCHI:

1. Ha3oBuTe OCHOBHBIE TOKYMEHTHI, PETYIHUPYIOIINE MPUMEHEHHWE M TOPSIOK BbIIaYu
CPEelICTB UHAUBUAYATbHOM 3aLIUThI HAa MPEANPUITUIX U B OPraHU3AUAX

2.Ha3HaueHue cpencTB HHANBUIYaTbHOMN 3alIUThI, UX KJIACCU(DUKAITHS.

3.YCTpOMCTBO CPEICTB HWHAMBUIYAJIbHON 3alIMTHl OPraHOB JbIXaHHS, NMPUMEHSEMbIE Ha
MIPOU3BOJICTBE (pecupaTop, MPOTUBOTA3).

4.T'urneHnyeckue TpeOOBaHMS K CPEICTBAM HHAMBHIYAIbHOUN 3aIIMTHl OPTaHOB JBIXAHUS

(pecrimpaTopoM, TPOTUBOTA3ZAM).
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IIpakTu4yeckoe 3ansitue Ne3

IMoarema3.2: CpencrBa UHAMBUAYAJIBHOH, TPYNIOBOM U  KOJUIEKTUBHOM  3alllUTHI.
[Tpumenenne 0e30mMacHBIX MPUEMOB TPyJa HAa TEPPUTOPUH TMPEIIPUATHS U B MPOU3BOJCTBEHHBIX
MTOMEILIEHUSAX

Lesab padoThi:

- U3yYUTh BUJIbl U XapaKTEPUCTUKU CPEJCTB MHAUBUAYAIBHOM, TPYNIIOBOM U KOJIEKTUBHOMN
3alUTHI;

- m3yunth HazHaueHue CK3 u CU13 B o6nacTu 0XpaHbl TPY/a;

- U3y4YUTh Oe30MacHbIC IPUEMbI TPYAa Ha TEPPUTOPUU MPEIIPUATHS U B TPOU3BOJCTBEHHBIX
MTOMEILEHUAX

3ananue: u3yunth Bubl U xapaktepuctuku CK3 u CU3, 3anmoiHUTh TaOIUIIBI.

OO0opynoBaHmMe: KOHCIIEKT JeKUUA 1o aucuuiuinHe «OxpaHa Tpyaa», TpyaoBoil KoJekc
Poccuiickoit ®eneparuu, KapnayxH.H. Oxpana tpyna. Mocksa: FOpaiit, 2018 T.

OcHoBHBIE CBeICHHSA

[Ans  npemoTBpamieHuss WM YMEHBUIEHUS  BO3JEWCTBUS  BpPEAHBIX W ONACHBIX
MIPOM3BOJICTBEHHBIX (DAaKTOPOB, a TaKKe Ui 3alIUThl OT 3arpsi3HEHUs] NMPUMEHSIOTCS CpPeACTBa
3alUThl, KOTOPBIE MOPA3ENAIOTCS Ha JABE KaTeropuu: cpenctsa KoekTuBHOM 3amuthl (CK3) u
cpencTBa MHAMBUAYanbHOM 3amuThl (CU3).

1.CpeacrBarpynnoBoil H KOJUICKTHBHOM 3alIUTHI - CPEACTBA 3aIUThI, KOHCTPYKTUBHO U
(YHKIMOHATIBHO  CBSI3aHHBIE € IPOM3BOJICTBEHHBIM  IPOLECCOM,  MPOU3BOACTBEHHBIM
o0opyoBaHuEM, IOMEIICHUEM, 3JaHUEM, COOPYKEHUEM, TPOU3BOICTBEHHOM MIIOMIAIKOM.

2.CpeacTBa MHAMBMAYAJBHOH  3alIMTBI —  CPEACTBA, KOTOPHIE  HCIIOJIb3YIOTCA
paOOTHHKAaMU JJIs 3aIIMTBHI OT BPEIHBIX M OMACHBIX (PaKTOPOB IMPOU3BOACTBEHHOI'O Mpoliecca, a
TaKkKe A 3aluThl OT 3arps3HeHua. CU3 mpumeHsioTcs B TeX Cilydasx, Korjga 0e30MacHOCTh
BBITIOJTHEHUST PA0OT HE MOXKET OBITh TOJHOCTBIO oOOecrieueHa OpraHu3aIrell TPOU3BOJICTBA,
KOHCTpYKLKEH 000py10BaHus, CPEACTBAMH KOJUIEKTUBHOW 3allIUTHI.

CpeacrBa kosuiekTuBHOU 3amutbhl ('OCT 12.4.011-89 CCBT. CpeacrBa 3amurhbl
padoraomux. O6ume TpedboBanus u KiaaccupuKanus).

1. K cpencream HOpManu3anuu BO3IYIIHOM CpPeAbl MPOU3BOJICTBEHHBIX NOMEIICHUN U
pabouynx MecT OTHOCSTCS yCTPOWCTBAa JJsi: MOJJAEpPKaHUS  HOPMHUPYEMOW  BEIUYUHBI
06apOMETPUYECKOTO JaBJICHUS; BEHTHIISLUM M OYUCTKH BO3AyXa; KOHIUIIMOHMPOBAHUS BO3IYyXa;
JIOKAJMU3allii BPEIHBIX (PAaKTOPOB; OTOIUICHUS; aBTOMATUYECKOrO KOHTPOJS M CUTHAJIHM3AINU;

JI€30/I0pAliN BO3TyXa.
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2. K cpencrsaM HOpManM3anuy OCBELIEHUS IPOM3BOICTBEHHBIX ITOMEILEHUH U pabounx
MECT OTHOCSTCS: ICTOYHHUKH CBETA; OCBETUTENbHBIE MPUOOPHI; CBETOBBIE MPOEMBI; CBETO3AIIUTHBIC
yCTPOKCTBA; CBETO(DUIIBTPHI.

3. K cpenctBam 3amiuThl OT HOBBILIEHHOI'O YPOBHS HOHU3UPYIOIIMX H3IIy4eHH
OTHOCATCS: OTrpPaJIUTENIbHBIE YCTPOMCTBA; NpPEAyNpPEeAUTENbHbIE YCTPONCTBA; I'e€pMETH3HPYIOLINE
YCTPOMCTBA; 3allMTHBIE MOKPBITHS; YCTPOICTBA YJIABIMBAHUS U OYUCTKU BO3AYXa U >KHMJKOCTEH;
CpEICTBa JAE3aKTUBALMU; YCTPOMCTBA aBTOMATHYECKOIO0 KOHTPOJIS; YCTPOMCTBA IUCTAHI[MOHHOTO
yIpaBJIEHUs; CPEICTBA 3AILUTHI IPU TPAHCIIOPTUPOBAHUU U BPEMEHHOM XPaHEHUH PaJIMOAKTUBHBIX
BEIIECTB; 3HAaKU 0€30I1aCHOCTH; EMKOCTH PaJIMOaKTUBHBIX OTXOJIOB.

4. K cpeacrBam 3amuThl OT TMOBBIIIEHHOTO YPOBHS MH(PPAKPACHBIX H3IyUEHUM
OTHOCSITCS yCTpOHCTBA: OrpaJuTeNbHbIE; repMeTH3UPYIOIIUE; TEIUIOU30IUPYIOLIHE;
BEHTHJIILIMOHHBIE; aBTOMAaTUYECKOT0 KOHTPOJS M CUTHAIM3ALUU; JUCTAaHIMOHHOTO YIPABJICHHUS;
3HaKM OE30MaCHOCTH.

S. K cpenctBam  3amuThl  OT  MOBBILIEHHOTO WJIM  IOHHWXKEHHOIO  YPOBHS
yIbTPapUOJIETOBBIX U3ITYYEHUH OTHOCATCS yCTPOMCTBA: OrpaiuTEIbHbIC; 111 BEHTUISLIMM BO3/1yXa;
aBTOMAaTHYECKOI'0 KOHTPOJISI U CUTHAIM3ALMH; TUCTAHIIMOHHOTO YIIPaBJIE€HUS; 3HAKU 0€30I1aCHOCTH.

6. K cpeacrBam 3amMThl OT MOBBIIEHHOTO YPOBHS JJIEKTPOMATHUTHBIX HM3Iy4EHHN
OTHOCSITCS: OTPaJUTEIbHbIE YCTPOMCTBA; 3alllUTHBIE MOKPBITHS; FEPMETU3UPYIOIINE YCTPOICTBa;
yCTpOMCTBAa aBTOMATUYECKOTO KOHTPOJS U CUTHAIM3allMU; YCTPOMCTBA JMCTAaHLIMOHHOIO
yIIpaBJIeHUs; 3HAKU 0€30MaCHOCTH.

7. K cpencrBam 3aiiuTsl OT NOBBIIEHHON HAIIPSKEHHOCTH MAarHUTHBIX U DJIEKTPUUYECKUX
MI0JIE OTHOCATCS: OrpaJIuTENIbHBIE YCTPONCTBA; 3ALUTHBIE 3a3€MIICHHS]; M30IMPYIOLUE YCTPOUCTBA
Y TIOKPBITHS; 3HAKK O€30MaCHOCTH.

8. K cpenctBam 3amuThl OT NOBBILIEHHOIO YPOBHSI JIa3€PHOTO M3JIY4YE€HHS OTHOCSTCS:
OrpaJUTENbHbIE YCTPONCTBA; NPEJOXPAHUTEIBHBIE YCTPONCTBA; YCTPOWCTBA ABTOMATUYECKOTO
KOHTPOJISI U CUTHAJIM3ALlMY; YyCTPOUCTBA AUCTAHLIMOHHOTO YIIPABJICHHUS; 3HAKH O€30MTaCHOCTH.

9. K cpencrtBaM 3amuThl OT TMOBBIIIEHHOTO YPOBHS IIyMa OTHOCSTCS YCTpOMCTBa:
OrpaJUTENbHbIE; 3BYKON30JIMPYIOIINE, 3BYKOIOIIONIAIOIINE; MIYIIUTEIHN 1IyMa; aBTOMAaTHYECKOTO
KOHTPOJISI U CUTHAJIM3ALUNU; JUCTAHIIMOHHOIO YIIPaBJIECHHUS.

10. K cpenctBaM 3amuThl OT MOBBIIICHHOTO YPOBHSI BUOPAIIMHM OTHOCSTCSI YCTPOMCTBA:
orpaJuTeNbHble; BUOPOM30IUPYIOLIUE, BUOporacsye 1 BUOPONOrIOUaoIIue; aBTOMaTHIeCKOTo
KOHTPOJISI U CUTHAJIM3ALUU; AUCTAaHIIMOHHOTO YIIPaBJICHHUS.

11. K cpeactBam 3amuThl OT OBBIILIEHHOTO YPOBHS yJIbTPa3ByKa OTHOCSATCS YCTPOMCTBa:
OrpafuTebHbIC; 3BYKOU3OIMPYIOIIME, 3BYKONOIJIOUIAIOIINE; aBTOMATHYECKOIO KOHTPOJIS U

CUTrHaJIn3alluv; AUCTAaHOUOHHOTI'O YIIPaBJICHUS.
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12. K cpenctBam 3amuThl OT TOBBIIIEHHOTO YpPOBHS HWH(PPa3BYKOBBIX KOJICOAHMIA
OTHOCATCS: OTPAJAUTENbHBIC YCTPOICTBA; 3HAKN OE30MaCHOCTH.

13. K cpenctBaM 3amuThl OT TMOPAXKEHUS JJIEKTPUYECKUM TOKOM OTHOCSITCS:
OrpaJuTeNbHbIE YCTPONCTBA; YCTPOWCTBA aBTOMATHMYECKOTO KOHTPOJII U CUTHAJIU3alUU;
M30JIMPYIOIIME YCTPOMCTBA M MOKPBITUS; YCTPOWMCTBA 3aIIUTHOTO 3a3eMJICHHUS W 3aHYJICHUS;
YCTPONCTBA aBTOMATUUYECKOTO OTKIIFOUEHHUS; yCTPONCTBA BRIPABHUBAHUS IOTEHIIUAIOB U TOHUKEHUS
HaIpsDKEHUS;, YCTPOMCTBA JUCTAHIIMOHHOTO YIPABICHUS; MPEIOXPAHUTEIIbHBIE YCTPONCTBA;
MOJIHUEOTBO/IbI U PA3PSIIHUKH; 3HAKU 0€3011aCHOCTH.

14. K cpenctBaM 3amuThl OT MOBBIIICHHOTO YPOBHS CTaTHMYECKOTO 3JIEKTPUYECTBA
OTHOCSITCS:  3a3€MJIIOLME  yCTPOMCTBA;  HEWUTPAIM3aTOpPbl;  YBIAXKHSIOUIME  YCTPOMCTBA;
AHTURJIEKTPOCTATUUECKHE BELLECTBA; SKPAHUPYIOIIHNE YCTPONUCTBA.

15.  KcpencrBam 3alMThl OT MOHMKEHHBIX WU MOBBIIIEHHBIX TEMIIEPATyp MOBEPXHOCTEH
000pynoBaHusl, MAaTEPUAJIOB M 3aTOTOBOK OTHOCSATCS YCTPOMCTBA: OTPaIuTENbHbIE; aBBTOMATHUECKOTO
KOHTPOJISI U CUTHAJIM3ALMN; TEPMOU30JIMPYIOIINE; AUCTAHIIMOHHOIO YIIPABICHUS.

16. K cpexcrBaM 3amuThl OT MOBBINICHHBIX WJIM MOHMKCHHBIX TEMIIEpaTyp BO3JIyXa U
TEMIIEPATYPHBIX MEPETaioB OTHOCITCS YCTPOICTBA: OrpaJuTelbHbIe; aBTOMATHYECKOT'O KOHTPOJIS U
CUTHAJIN3alluU; TEPMOHU3O0IUPYIOIINE; TUCTAHIIMOHHOTO YIIPABICHUS; VIS pPaiUalliOHHOT0 000TpeBa
U OXJIAKICHHUSL.

17. K cpenctBam 3ammtbl OT BO3JACHCTBUS MEXaHMYECKHX (HAKTOPOB OTHOCSTCS
YCTPOMCTBA: OrpaJUTEIbHbIE; aBTOMAaTUYECKOTO KOHTPOJI U CUTHAIN3ALNU; PEJOXPAHUTEIbHBIC,
JUCTAHIIMOHHOTO YIPaBIEHUS; TOPMO3HbBIE; 3HAKH 0€30MaCHOCTH.

18. K cpenctBam 3amuThl OT BO3ACHCTBUS XUMHUYECKUX (DaKTOPOB OTHOCSITCSl YCTPOUCTBA:
OTpaJNTeNIbHbIC; ABTOMAaTUYECKOTO KOHTPOJISI W CUTHAIM3AIMW; TEePMETU3UPYIOIINE; IS
BEHTHJIALIMM U OYMCTKHU BO3/1yXa; JUIsl y1aJ€HUsl TOKCUYHbBIX BEIIECTB; AUCTAHIMOHHOTO YIIPaBICHNUS;
3HaKH OE30MACHOCTH.

19. K cpeacrtBaM 3ammThl OT BO3IEHCTBHSI OHOJIOTHYECKHX (HDAaKTOPOB OTHOCSITCS:
o0opynoBaHue W Mpenaparbl A JIe3UMHQEKIUH, AE3UHCEKIUH, CTepUIM3aIUH, JAepaTH3aluy;
OrpaJiuTeNIbHbIE YCTPOMCTBA; T€PMETU3UPYIOLIME YCTPOMCTBA; YCTPOMCTBA JIsi BEHTWISLUUU U
OUYHCTKHU BO3/TyXa; 3HAKU OE30MMaCHOCTH.

20. K cpenacTBam 3amiuThl OT MaJICHUS C BBICOTBI OTHOCSATCS: OTPaKICHUS; 3alUTHBIC
CETKH; 3HAKH 0€30IaCHOCTH.

Knaccugukarus cpencts unauBuayanbHoi 3amutsl (ITOCT 12.4.011-89):

1. KocTiomMbl H30HMpYIOLIME: - MHEBMOKOCTIOMBI; - THUIPOU30JUPYIOMINE KOCTIOMBI,
ckadaHapsbI.

2. CpezcTBa 3alllUThl OPTaHOB JIbIXaHUS: - IPOTUBOTA3bl; - PECIIUPATOPDI; - cCaMOcHacaTesu; -

IMHEBMOLIJIEMBI; - THEBMOMACKHU, - THEBMOKYPTKH.
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3. Opexxna crnernuanbHas 3alldTHAs: - TYIYIbI, MAJbTO; - MOJYHNAIbTO, MOJYIIYOKH, -
HAKHJIKW;, - TUTAIIH, TONYIUIAIN; - XalaThl; - KOCTIOMBI; - KypTKH, PyOamiku; - OprOKH, MIOPTHI; -
KOMOMHE30HBI, TOTYKOMOUHE30HBI; - KHIJIETHI; - TUIaThs, capadanbl; - OIy3bl, 100KH; - papTykw; -
HAIUICYHHKH.

4. CpenctBa 3allIMThl HOT: - CallOTH; - CAllOTH C Y/UIMHECHHBIM TOJICHUINEM; - CalloTH C
YKOPOUYEHHBIM TOJICHHIIIEM; - TIOTYCAIIOTH; - OOTHHKH; - IIOJTYOOTHHKH; - Ty(JIN; - OaXUIIBI; - TAJIOIIIH,
- OOTBHI; - TAaNIOYKH (CaHAJINN); - YHTHI, YyBSIKH; - ITUTKH, OOTHOPTHI, HAKOJIEHHUKH, TIOPTIHKU.

5. CpenctBa 3alIuThl PyK: - PYKaBHIIbI, - TEPUYATKH; - MOJYINEPUYATKH; - HANAIbYHHUKU, -
HaJIaIOHHUKY; - HAyJTbCHUKU; - HAPYKAaBHUKH, HATOKOTHHUKHU.

6. CpencTBa 3alIuThl TOJIOBBI: - KACKH 3alTUTHBIC; - IUIEMBI, IO IIIJIEMHUKH; - ITAITKH, OCPETHI,
IIUISATIBI, KOJITIAKW, KOCBIHKH, HAKOMAapHUKH.

7. CpencTBa 3allMThl TJ1a3: - 0YKH 3aIIUTHEIE.

8. CpencTBa 3aluThI JIMIA: - IIUTKH 3aIUTHBIC JTUIICBBIC.

9. CpencrtBa 3amUThl OpraHa ciiyxa: - HPOTHUBOILIYMHbBIE HUIEMbI; - IPOTHUBOLIYMHbIE
BKJIAJIBIIIN; - POTUBOIIYMHBIC HAYITHUKH.

10.CpenctBa 3amuThl OT MAJCHHS C BBICOTHI U JIPYTHe MPeJOXpaHUTEIbHBbIE CPElICTBA: -
MpeIoXpaHUTENbHBIE T1O05iCa, TPOCHI; - PY4YHBIC 3aXBaTbl, MAHUITYJISATOPHI; - HAKOJICHHUKH,
HaJOKOTHUKH, HAILJICYHHUKH.

11.CpenctBa n1epMaTOJIOTHYECKUE 3alllUTHBIC: - 3allUTHBIC, - OYHUCTUTENTH KOXHU; -
pernapaTuBHBIE CPENICTBA.

12.CpenctBa 3alluThl KOMILJIEKCHbBIE

3. TpeboBanus 0e30MaCHOCTH BO BpeMsi padoThI:

. Bce pabOThl MPOU3BOJIUTH TOJBKO B CHEIOJEXKIE M CPEICTBAX HHJIWBUIYaJbHOU
3aILUTHI;

. BBINOJIHATH TPEOOBaHMS TUMIOBBIX HHCTPYKIIUH 110 TEXHUKE O€30IaCHOCTH;

. paboTaTh TOIBKO UCIIPABHBIM HHCTPYMEHTOM;

. MIOCTOSIHHO CJIEIUTh 3a UCIIPAaBHOCTBIO O0OPYAOBaHUS;

. CIIEZINTH 32 COOJIIOJICHUEM YHCTOTHI U MOPSAIKA Ha paboyeM MecTe;

. He paboTaTh NPH HEJOCTATOUHOM OCBEIEHHOCTH pabovyero MecTa v Mpu CHATHIX UIIH

HEUCIPABHBIX OTPaXIEHUSAX, OJOKUPOBOYHBIX M JPYTHX YCTPOMCTBaX, 0OECIEeYHBAIOIINX
0e30macHOCTh TPY/Ia;
. HC IMPUKACATHCA K HAXOAAINUMCA B IBUXKCHUN MCXaHU3MaM U BpalllarOMUMC 4aCTAM

MAIIWHBI, a TAK)KE K HAXOSAIIUMCS 0T HAIPSDKEHUEM TOKOBEIYIIIUM YacTsM 000pyIOBaHUS;

. HE BBITIOJHSTH Pa0OTHI, HE BXOJSIINE B KPYT 00513aHHOCTEHH;
. HE MPUBJIEKATH K padOTE MOCTOPOHHUX JTHII,
. HE OCTaBJIATH paboyee MecTo U paboTaroiiee 000py10BaHuEe 0€3 MPUCMOTpA.
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Xoxa padoTbI:

Xoa padoTsl

1. N3yuuTh TEOpETUUECKUN MaTEpHAIL.

2. 3anonHuTh TabnuIy «Cpedcmea uHOUBUOVANLHOU 3aUUmbvl 8 3A8UCUMOCTU OM

HA3HAYEHUA

Ne

CH3 HaumenoBanus
n/n

KocTtromsl n3onupyromniue

CpGI[CTBa 3alIUTHI OPraHOB JbIXaHUA

Onexna creraibHas 3auTHas

CpencTsa 3aiuThl HOT

CpencTBa 3allluThl pyK

Cpe,I[CTBa 3allIUThI T'OJIOBHI

CpencTsa 3aiuThl JIMIA

CpencTsa 3aiuThl T71a3

Olo|N|oO|O|BR|WIN] -

Cpe,I[CTBa 3alUTHI OpraHa Cjlyxa

=
o

CpeIlCTBa 3allUTHI OT IMaJCHUA C BBICOTBI U
APYruc npeaoxXpaHuTCIbHbBIC CPCACTBA

-
-

Cpe,I[CTBa ACPMATOJIOTHYCCKHC 3allIUTHBIC

=
N

CpencTBa 3a1uThl KOMIUIEKCHBIE

3. 3anonHuTh Ta0uIy «Krnaccuguxkayus cpedcme KOANeKMuHOU 3aujunmaol»

CK3 HaumenoBanue

1 CpencTBa HOpMaIU3aIMU BO3TYIIIHON
Cpelbl MTPOU3BOJICTBEHHBIX TOMEIICHH U
pabourx MecT:

2 CpenctBaM HOpMaIH3aIlUU OCBEUICHUS
MTPOU3BO/ICTBEHHBIX TIOMEIICHHUI 1
pabounx MecT:

3 CpenctBaM 3alUThI OT MTOBBIILIEHHOTO
YPOBHS HOHU3UPYIOIINX U3ITyIEHUM
OTHOCSITCS:

4 CpencrtBa 3alMThI OT MOBBIIIEHHOTO
YPOBHS HH(PAKPACHBIX U3ITYUEHUI
OTHOCATCSI YCTPOWCTBA:

5 CpencTBa 3alUThl OT MOBBIILIEHHOTO WU
MOHM>KEHHOTO YPOBHS YJIbTPapuOIETOBBIX
U3JIy4€HUN OTHOCSATCS YCTPOUCTBA:

6 CpencrtBa 3alMThI OT MOBBIIIEHHOTO
YPOBHS 3JIEKTPOMATHUTHBIX U3Jy4CHUN
OTHOCSTCH:

7 CpenctBa 3alMThI OT MOBBIIIEHHOM
HaHpH)KeHHOCTI/I MAarduTHBIX U
AIIEKTPUICCKUX TOJICH OTHOCSATCS:

8 CpencTBa 3aluThl OT MOBBIIIEHHOTO
YPOBHSI JIA3€PHOT0 U31yYEHUsI OTHOCSTCS:

9 CpencTBa 3aluThl OT MOBBIIIEHHOTO
YPOBHS IIIyMa OTHOCATCS YCTPOMCTBA!
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10

CpencTBa 3aIUTHI OT MOBBIIIEHHOTO
YPOBHS BUOpAIIH OTHOCSITCS YCTPOICTBA:

11

CpenctBa 3a1UThI OT MOBBIIIEHHOTO
YPOBHSI YJIbTPa3ByKa OTHOCSITCS
YCTpOICTBA:

12

CpencTBa 3alUThI OT MOBBIIIEHHOTO
yYpOBHS HH(GPaA3BYKOBBIX KOJICOAHHI
OTHOCSITCSI:

13

CpenctBa 3a1uThl OT TOPAKEHUS
HIIEKTPUIECKIM TOKOM OTHOCSITCS:

14

CpGI[CTBa 3allUTHI OT ITOBBINICHHOI'O
YPOBHA CTaTUYCCKOI'O JICKTPUUCCTBA
OTHOCATCA:

15

CpencTBa 3alUThI OT TOHWKEHHBIX WX
MOBBIIICHHBIX TEMIIEPATYP MOBEPXHOCTEN
000pyZI0BaHUsl, MaTEPUAJIOB U 3arOTOBOK
OTHOCATCSI YCTPOUCTBA:

16

CpeIlCTBa 3allUTHI OT IMaJCHUSA C BBICOTBI
OTHOCATCA:

17

CpencTBa 3alUThl OT MOBBIILIEHHBIX WIN
MOHMXEHHBIX TEMIIEpaTyp BO3JlyXa U
TEMIIEPATYPHBIX MIEPENAT0B OTHOCATCA
YCTPOMCTBA:

18

CpencTBa 3amuThl OT BO3ICUCTBUS
MEXaHUYECKUX (PaKTOPOB OTHOCSTCS
YCTPOICTBA:

19

CpencTBa 3amuThl OT BO3ICUCTBUS
XUMHUYECKUX (PaKTOPOB OTHOCSTCS
YCTPOICTBA:

20

CpencrtBa 3a1uUThl OT BO3IEHCTBUS
O61oI0rn4eckux (akTOpOB OTHOCSTCS:

S.
6.

Odopmienne otyera.

OtBeTHTh HA KOHTPOJIBHBIC BOIIPOCHI

KonTpoJbHbBIE BOPOCHI

1.

2
3
4.
5

Kak xnaccuduuumpyrores cpeactpa 3auThl padoTarommx?

Hasnauenue cpeacTB 3amuThl pabOTAIOIINX.

HpI/IHI_[I/IH BBI60pa CpCACTB KOJIJICKTUBHOM 3aIlIMThI pa60Ta101uHx.

Honyckaercs nu, BeiHoc CH3 3a nnpenensl npeanpusaTis?

HazoBute TpeboBanust 6€30macHOCTH BO BpeMsi pabOThI
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IIpakTnyeckas padora Ne 4

Ioarema 4.1: [IpaBuiia moJib30BaHUS CPEICTBAMH MOKAPOTYLIEHHUS

Heas padorsi: OcBouts [IpaBuia MCHONB30BAHUS CPEIACTB MOXKAPOTYIIEHUS, 0TpabOTaTh
HABBbIKU IIPUHATHUS PELLIEHUS U UCIIOJIb30BAHMSI CPEICTBA MOKAPOTYILIEHUS

OobopynoBanue: ocremyuwumenb NOPOUKOBBLU, O2HEMYUUMEb YeTIeKUCTOMHbLU

TpeOoBaHusl K 3HAHUSAM CTY/I€HTA:

3uams:

- (pu3HKO-XMMUYECKHE MTPOIIECCHI, TPOUCXOIAIINE ITPH TOPEHHUH, KIIaCCU(DUKAITUIO TIOKAPOB,
UX ONacHble GaKTOpBHl,

- CPEJCTBA CUTHAIM3ALIMHU 1 [T0’KaPHO-TEXHUYECKOE BOOPYKEHHE;

Xon pa6oTsl.

1.0O3HaKOMUTBCS C YCTPOUCTBOM U MPUHIUIIOM JEHCTBHUS OTHETYIIUTES.

2. O3HAaKOMUTBCS C MOPSAAKOM €0 MCIIOJIb30BaHM.

OcHOBHBIE CBeIeHHS

[Ipu onpeneneHuy BHUJOB U KOJIMYECTBA NEPBHYHBIX CPEICTB IOXKAPOTYLIEHHUS CIEAYyET
YUUTHIBaTh (PU3UKO-XUMHUECKHE U TI0’KapOOIMACHbIE CBOMCTBA TOPIOYMX BELIECTB, X OTHOLIEHUE K
OTHETyHIAIlUM BEIIECTBaM, a TaKkKe IUIOMIAJb IPOU3BOACTBEHHBIX IIOMEIIEHUN, OTKPBITHIX
IUIOUIA/IOK U YCTAHOBOK.

KommiekToBaHHE TEXHOJOTMYECKOro OOOpYIOBaHUS OrHETYIIUTEISIMH OCYIIECTBIISETCS
COINIACHO TpeOOBaHMSIM TEXHUYECKUX YCJIOBUH (IACMOPTOB) Ha 3TO O00OpYyIOBaHHME WIIU
COOTBETCTBYIOLIUM MPABUIIAM MTOKAPHOM 6€30MacHOCTH.

KommiekToBaHne MMIOPTHOTO OOOPYAOBAaHHS OTHETYIIUTENSIMH MPOU3BOIUTCS COTJIIACHO
YCIIOBUSIM JIOTOBOPA Ha €ro MOCTaBKYy.

Beibop TMma u pacyer HEOOXOAMMOTO KOJIMYECTBA OTHETYUIMTENeH B 3allylaeMOM
MOMEIICHUN HJIM Ha OOBEKTe CcieayeT NPOM3BOAUTH B 3aBHCHMOCTHM OT HMX OTHeTyIIalen
CIOCOOHOCTH, MpEAEIbHON IUIOIMAAN, a TaKXKe Kiacca IMo)kapa rOprYMX BEIIeCTB U MaTepUaJIOB.
Boei6op Tuma ornerymmTens (NMepeaBUKHONW WIM PYYHOH) OOYCIOBIEH pa3MepaMu BO3MOKHBIX
ouaroB mnokapa. IIpy uX 3HAUMUTENBHBIX pazMepax HEOOXOAMMO HCHOJIb30BaTh IEPEABHKHbIE

OTHCTYIIHUTCIIHN.



Ilepeosuoicuvie — OamoHbl  O0JBIIOrO 00BEMa, KOTOpBIE I HMX MOOMIBLHOCTH
yCTaHABIMBAIOT HA CHEIHMAIBHYIO TENEKKY. [[puMeHstoTcss OHM Ha OOJBIINX MPOU3BOJICTBEHHBIX U
paboYMX TIIOMIAISX.

Ilepenochnvie — HanboJee PaCIPOCTPAHESHHBIN BHI, OHU OBIBAIOT Pa3HBIX 0OHEMOB U BUIIOB.

Komnaxmuvie — mpeiHa3HaYeHbI CIIEIMATIBLHO IS UCIIOJIb30BaHUs B aBToMoOmIIe. VX pa3mep
MO3BOJISIET A00OPaThCs B TPYIHOIOCTYITHBIE MECTa TPAHCIIOPTHOTO CPEACTBA, Te paboTa OOBIYHBIM
OBITOBBIM OTHETYIIUTENIEM HEBO3MOXKHA. Takke Ha MHOTHX M3 HUX €CTh CIEIHaIbHBIC KPETUICHUS
JUTsl yIoOHOM (pUKCaAIMY B CaJIOHE MAIIIUHBI.

B 3aBucuMocTH OT Kilacca BO3MOXKHOTO BO3TOpaHHUSl OTHETYIIUTENH JeiATcs Ha
IIpeJOTBpalaloIlie pa3Hble KIacchl moxapa:

KJIacC A — BO3rOpaHHE TBEPAbIX TOPIOYHX BEHIECTB, B OCHOBHOM OPTraHHMYECKOTO
MIPOUCXOXKACHUS, TOPEHHE KOTOPBIX COMPOBOXKIACTCS TICHHEM (JIpeBecuHa, TEKCTHIIb, Oymara);

Kkjace B — Bo3ropanue roprounx KUIKOCTEH WITH MIABANINXCS TBEPABIX BEIIECTB;

kJj1acc C — Bo3ropaHue ra3000pa3HbIX TOPIOYUX BEILECTB;

kJacce [ — Bo3ropaHue MeTasioB M UX CIUIaBOB (BEIIECTB, B COCTaB KOTOPbIE OHU BXOMST);

kiacce E — Bo3ropanue 31eKTpoycTaHOBOK, KOTOPBIE HAXOIATCS 1O HANTPSDKCHUEM.
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CPABHEHME OTHETYLUMTENEN

TWUN OMHETYLUMUTENSA
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Bo16upasi orHeTymmTeNnb ¢ COOTBETCTBYIOLIUM TEMIIEPATYPHBIM MPEIEIIOM HCIOIb30BaHMs,
HEOO0XOIMMO YUUTHIBATh KIIMMATHUECKUE YCIOBHS YKCILUTYaTaIlUH 3/1aHUI U COOPYKEHHIA.

Ecin BO3MOXXHBI KOMOMHMpPOBaHHbIE OYaru IMO)Kapa, TO MPEANOYTEeHHE Ipu BbIOOpE
OTHETYIIUTENs OTAAeTCs 0oJjiee YHUBEPCAIbHOMY 110 00J1aCTH PUMEHEHUSI.

Jns mpenenbHON TMIIOIIAAM TMOMEIIEHUH pa3HBIX KaTeropuil (MakCHMalbHOW ILTOMIAMIHN,
3alMIIAeMON OJHMM WM TPYNIOW OrHEeTYyIIMTEeNIe) HeoOXOAUMO MpeaycMaTpuBaTh YHCIO
OTHETYIINUTENIEN OJTHOTO U3 THIIA.

B oOmiecTBeHHBIX 3/1aHUSAX M COOPY)KEHHUSAX HA KaKJOM 3Ta)ke JOJDKHBI pa3MellaTrbcs He
MEHEE [IBYX PYYHBIX OTHETYIIHUTEIICH.

[Tomemenus kareropum [ MOryT HE OCHANaTbCSA OTHETYIIWUTEISAMH, €CIM MX IUION[a]b HE
npesbiraer 100 m2.

[Ipu HaMMYMK HECKONBKUX HEOOIBIINX TOMEIIEHUH 0/IHOM KaTeropuH MOKapHOM OMacHOCTH
KOJINYECTBO HEOOXOJMMBIX OTHETYIIUTENeH ompeaensercs ¢ y4eToM CyMMapHOW IUIOIAAM 3THX
IOMENIEHUH.

Orserymureny, OTHpPaBICHHbIE C TMPEANPUATUS Ha Mepe3apsaKy, JOJIKHBI 3aMEHSThCS
COOTBETCTBYIOIIMM KOJIMYECTBOM 3aPSKEHHBIX OTHETYIINUTEIICH.

[Ipu 3ammre momemenuit OBM, TenedoHHBIX CTaHIUN, My3€€B, apXHBOB U T.JA. CIEIYET
YUUTHIBATh CrEeU(UKY B3aUMOICHCTBHUS OTHETYIIAIINX BEIIECTB C 3aIlUIaeMbIMU 000Dy I0OBaHUEM,
U3JIEeIUsIMH, MaTepuanaMd U T. 1. J[aHHbIE MOMEIIEHUs cienyeT o0OpyIOoBaTh XJIAJOHOBBIMH U
YIJIEKUCJIOTHBIMU  OTHETYLIUTEISIMU € Y4€TOM  IIPEAENbHO  JOIYCTUMOW  KOHLEHTPAaLUU

OTHCTYIIANICIO BCUICCTBA.
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Tabauya 1 OCHOBHBIC TUIIBI OTHETYITUTEICH

or Ko
He Be m B
HaumenoBanue u tum TY c ye or Cg
Be He en
OTHETYILLUTENs ge - or cr a
ut He BO ra BE
3apsn 3a 3a - Ag
. en Ty nocu L,
(OCHOBHOM KOMITOHEHT) q - ps Ma
P hv T Te e(
fl'a KO Ut ya /Ib TE 8
cT en emHoa A
b ar or rn a
(o}
1 2 3 4 5 6 7
A3p030JIbHBIA PYUYHOI
OA-1 BbpomaTun 1,2 1 2,1 640 20
A = =
PPOSOIRHEIM PYIHON | b onorin 3,8 3 52 | 2030 | 30
OA-3
Bosaymno-nennsii BozHblii pacTBOp
. 3,9 5 7,4 220 20
pyuroit OBII-5 TeHoo0pa3zoBartens
KnnakocTHbIN pydHOI Boausiit pactBop 3.9 5 74 39 20
OX-5 CMaunBaTENsA
ABDPO30JbHBIN PYYHOR
OA-5 bpomaTrn 6 5 9,5 3200 40
10
Mennbii OTT-5 tHenornast ¢ 87 | 145 | 4345 | 60
KHCJIOTHAsI YacTH pacTBOpoM
Bo3zaymHo-neHHbIi BoxHslif pacTBop
. 8,6 10 13,3 450 50
pyunoii OBII-10 eHoo0pa3oBarTes
1 2 3 4 5 6 7
KunKocTHBIN pydHOU Bonansiit pactBop 8.6 10 13.3 8.6 50
OX-10 cMauuBaTess
ABDPO30JbHBIN PYYHON
OA-10 Bbpomatun 13,4 10 18,1 6400 60
ITopomKoBbIN py4HOU
OI1-10 [Topook 10 10 17,5 10 80
AdpO301bHBIN Bpomatun (cocras
7 11 2 12
Bo3uMbIi OA-50 CXb) > S0 0 30200 0
Bo3zaymHo-
NICHHBII BO3UMBIN Boanslii pactBop 90 100 240 5700 120
OBIT100 meHooOpaszoBarens (2*50)
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ITopOomIKOBBIN BO3UMBIN 100
OIT100 ITopomok 100 (2%50) 240 100 ke | 120
VYrnekuciaorusii OY-5 40
Yrnekuciora 3,7 5 13,5 1850 50
VYrnekucinorasii OY-8 50
Yrnekuciora 5,9 8 20 2920 60
VraexkucinoTaed YII-1M
Yrnekuciora 18,7 25 70 8200 60
VYTIIIEeKUCIIOTHBIA
BosuMbii Y1400 Vrnekiciora 20 | ;*0500) 1600 | 122200 | 480

[Tomemenusi, 000OpylOBaHHbIE  aBTOMATHMYECKUMHM  CTAallMOHAPHBIMM  YCTAHOBKaMH
[I0’KapoTyIlleHUsl, olecneuynBaroTcsl oOrHerymurensimMu Ha 50%, ucxonsd W3 HX PacYETHOIO
KOJIMYECTBA.

K mnepBUYHBIM CpeAcTBaM IOKAPOTYIIEHHUsS OTHOCATCS BHYTPEHHHUE II0KAPHBIE KPaHBI,
Pa3IMYHOIO TUIA OTHETYLIUTENH, MEeCOK, BOMIOK, KoliMma, acOecToBoe MosoTHO. IIpumenstorcs
MIEPBUYHBIE CPEICTBA MOKAPOTYIICHUS JUIsl TYLLIEHUS HEOOJbIINX 04aroB Moxapa.

B cootBerctBuu ¢ tpedoBanusmu I'OCT 12.1.004 CCBT "Iloxaphnas 6e3omacHocTs. OO01iue
TpeOoBaHusA" BCEe MPOM3BOJCTBEHHBIE IOMELIEHUS M CKJIAAbl JOJDKHBI OBITh OOecreueHbl
MIEPBUYHBIMH CPEACTBAMM N10KAPOTYIICHHUS.

BuyTpeHHui noxapHbIif KpaH — 3J1EMEHT BHYTPEHHETO IT0KapHOT0 BO0NpoBoAa. OH N0MIKEH
OBITh Pacrojio’KeH Ha BbIcOTEe 1,35 M OT MoJsia Ha JIECTHUYHBIX KJIETKaX y BXOJOB, B KOpUAOpaXx.
[ToxxapHblii KpaH cHaOkaeTcst pykaBoM auamerpoM 50 mwm, amuHoi 10 wnmm 20 M. B kaxaom
3alUIaeMOM TOMEIIEHUH JOJKHO OBITh HE MEHEe IBYX MOKapHBIX KpaHOB. Pacxos Bosibl Ha paboTy
BHYTPEHHUX MOKapHBIX KPAaHOB MPUHUMAETCS, UCXO/ U3 YCIIOBUS MOJa4y BOJIbI HA OJHY WUJIU JIBE
cTpyu. [Ipou3BoANTENBHOCTE KaX /10 CTpyH JOJkKHA ObITh HE MeHee 2,5 Jj1/c.

Orserymureny SBISIOTCS NEPBUYHBIM CPEACTBOM TYIIEHHUS HAaYMHAIOLIMXCS MOXapoB. B
3aBUCHUMOCTH OT BUJAa IPUMEHSEMBIX OTHETACUTENIbHBIX BEIIECTB Pa3/INYyaroT IEHHBIE, Ta30BBIE,
KHUJIKOCTHBIE W TOPOIIKOBBIE OTHETYIIUTENTH YTJIEKHCIOTHBIE orHerymurenu tuma OY-5, OY-8
MPEACTABISIIOT COOOW CTaNbHOM Oa/sIOH HANOJHEHHBIN J>KHIKOW YTJIEKHCIIOTOW, W CHAOKCHHBIN
CIELUANbHBIM BEHTHUJIEM -3all0poM U pacTpyOoM. Pabouee naBieHHE B OTHETYIIMTENE IPU
temneparype 20°C cocraBiser 70 am. Ilpu BBIXOHIE KHUIKOH YTIEKHUCIOTHI W3 OallloHa OHA
MT'HOBEHHO INPEBPALIAETCS B YIVIEKUCHbIM ra3, 00beM KOTOPOro IO CPaBHEHUIO C YIIICKHUCIOTON

yBennunBaercs B 400-500 pa3, 4To 04eHb BaXKHO MPH TYHIEHUH 3arOpaHui.
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OrHeTymuTey 1o BUAY UCIONIb3yEeMbIX CPEICTB TYHICHHS TOAPA3IEISIIOTCS Ha TPU TPYIIIbL:

IICHHBIC, IT'a30BbLIC U ITOPOIIKOBLIC.

ﬂOpOLUKOBbIVI OrHeTyLwurTeslb

MaHOMETD ANA KOHTPONA
paboyero fasneHuns

a3 BbITECHAWMWA

ndoHHan TpybKa
NOPOLWOK OrHeTYyWwalmn

KOPNYC OrHETYWMTENs

[TopomiKOBbIE OTHETYIIMTENU SBISIOTCS MPAKTHUECKU YHHUBEpPCATbHBIMU (TYIIAT Kak
TBEpIble, TaK M OSKHUJIKHE BEIIECTBA), a TAaKXE OTHOCUTEIHLHO HEIOPOTUMHU. bBhIBalOT
ra3oreHepaToOpHBIMU U 3aKa4yHBIMH. [[pUHIIUTT 1eWCTBUST OCHOBAH HA TOM, YTO IMOPOIIOK, MTOKPHIBas
ouar BO3IOpaHHUs, H30JUPYET €ro OT KUCIOpPOJAa U TEM CaMbIM OCTAaHABIMBAeT OroHb. He
MIpUMEHsIETCS Ha MaTepuaiax, KOTOpble MOTYT TOpeTh 6e3 Kuciaopoja. Takoil OrHETYIUTeNs UMeeT
PSAIl CYHIECTBEHHBIX MHUHYCOB: TIPH €r0 HCIIOJIb30BaHUM 00pa3zyercss TOKCUYHOE 00JIaKo, TT0ITOMY
HEO0OX0aUMO 00s3aTeNbHO HAACTh PECHUPATOP; OTPAHUYMBACTCS BUIUMOCTH B TIOMEIICHUU,
OTCYTCTBYET OXJaXAAMUNA >PPEeKT U MOXKET BO3HHUKHYTH MOBTOPHOE BO3TOpaHUE; TPYAHO
OTMBIBAETCS, BEIM, Ha KOTOpbIE MOMNaJl MOPOIIOK BOCCTAHOBJICHHUIO HE MOJIEkKAT; NMPU XPaHEHUU
MOPOIIOK B HEM CJIEKHUBAETCS; CPOK FOAHOCTH BCEro 5 JIET W IUIONMIaAb TylieHus Bcero 10 KB.M.;
BBICOKHE TPEOOBAHMS K YCIOBHIM XpaHeHus. [[puMeHATh ero Jiydiie Ha yJIUIle U B TPAHCIIOPTE.

W3 orHerymuTens OrHeTyIIANee BEIIECTBO MOXET MOAAaBaThCsA IMOJI JABJICHHEM TIa3o0B,
00pa3ymIUXCs B Pe3yabTaTe XUMUYECKON PeakIuy (XUMUYECKUE TICHHBIE); IO/ IaBJICHHEM 3aps/a
WM paboyero rasa, HaXoAsIIErocs HaJl OTHETYIIAIIUM BEIeCTBOM (YIJIEKHCIOTHBIE, a3PO30JIbHBIE,
BO3JIyIIHO-TIEHHBIE); MO/ JaBJeHHEM paboyero ras3a, HaxoIALIErocsi B OTIEIbHOM OaijioHe
(BO3MYIIHO-TICHHBIE, a’pPO30JIbHBIC); CBOOOMHBIM HCTEYCHHEM OTHETYIIAIIEr0  BEleCTBa
(mopomrkossie, Tuna OI11).

ManonuTpaxHble OTHETYIIUTEIN UMEIOT 00BEM 110 5 JI; MPOMBIIICHHbBIE pydHbie — 10 10 11,

MepeABMKHBIC U CTallMOHApHBIE — OoJee 10 i,
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Bce ornerymmrenu no cnoco0y cpabaTbiBaHUS MOKHO Pa3AeIUTh HA HECKOJIBKO KaTeropuii:
PyuHble — IPUXOJAT B IEUCTBUE C IOMOIIBIO YEJIOBEKA, IPY HAXKaTUU Ha COOTBETCTBYIOIIMN pblyar;
aeémomamuyeckue (camMocpabaThIBAIONINE OTHETYIINUTENM) — CpadaThIBAlOT 0e3 MNPHCYTCTBUS
YeJI0BEKa, KOI'/la OKPYKAoIas TeMIIepaTypa peBbIIAET 3aJaHHYI0 HOPMY, UCIIOJIb3YIOTCS B MECTaxX
MIOBBIIIEHHON I0KapOONAaCHOCTH; KOMOUHUPOBAHHbIe — COYETAlOT B ce0e (YHKLUMU PYYHBIX MU
aBTOMATUYECKUX.

Ilennvie ocnemywiumenu 10 KOHCTPYKLUHU MOJPA3AEISAIOT HA XUMHUYECKUE, BO3AYIIHO-
NIEHHbIE U )KUJIKOCTHBIE JJIS OAAYHN BO3TYIIHO-MEXaHUUECKON IIEHBI.

Cpenu XMMHUYECKUX NEHHBIX OrHeTywuTene Hambonbliee npuMeHenue umeror OXII-10,
OIl-14, OII-OMM. UX npuMEHSIOT A TYUIEHUS II0’KapoB TBEPAbIX TOPIOYUX MAaTEepHalIoB,
JIETKOBOCIUIAMEHSIOIINUXCS U TOPIOYUX KUIKOCTEH.

Xumuyeckuit neHHslid orterymurenb OXII-10 mpeacraBnser co0oil cTanbHON OallIOH C
TOPJIOBUHOM, 3aKpBITOW YYyTYHHOM KpBIIMIKOW C 3amopHBIM ycTpoiictBoM (puc. 20.3). 3amophHoe
YCTPOMCTBO MMEET PE3UHOBBIM KilamaH, NPYKHUHY U PYKoATKYy. C Lenblo 3allluThl OT KOPPO3UHU
BHYTPEHHSIS IOBEPXHOCTh OIHETYIIUTENS MOKPBITA SMOKCUIHON cMosoi. KucnoTHas yacTh 3apsaia
HaXOAUTCS B IOJUATUICHOBOM CTaKaHE, pACIOJIOXKEHHOM B Kopryce orserymmrens. s
IIPUBEICHNS OTHETYIIUTENs] B JCHCTBHE pPYKOSITKY IOAHMMAIOT BBEPX M IOBOPAYMBAIOT
OTHETYUINTENb KPBIIIKOM BHM3. IIpu 3TOM KiamaH KHUCIOTHOTO CTaKaHa OTKpBIBAe€TCs, KUCIOTa
BBITEKAeT M3 CTaKaHa, CMEIIMBAETCA CO IIeJoublo, U OoOpasyercs meHa. J[aBieHue B Kopmyce
OTHETYILUTENS Pe3KO MOBBIIIAETCS U NeHA BHIOPACHIBAETCS HAPYXKY.

Bo3oywno-nennwvie ocnemywumenu: pyansie OBII-5 u OBII-10; nepensmxusie OBII-IOO;
crauronapusie OBIIC-250A, OBIIY-250. BoznymHo-mexanudeckass mneHa oOpa3yercs Mpu
B3aUMOJICHICTBUH YTJIEKUCIIOTO Ta3a ¢ pacTBOpPOM TeHoobpasoarens mapok [10-1, [TO-1/1, T1O0-6xk,
I10-3A. TlpomomxurensHocTh neiictBus orHerymurtens OBII - 53 ¢, OBII-100 - 45.. 65 c.
KparHocts menbl, He MeHee 70. OrHerymiamas CIOCOOHOCTh NMPU TYLUIEHUH aBTOMOOMIILHOTO
6ensuna OBII-100 ¢ nenoo6pa3oBarenem I1O-1 cocraBnser 6,5 M2, TemMmepaTypHBIM peXUM
sKcIutyaramuu 3S.,.50°C.

Pyunoii OBII (ormerymmurenb BO3AYIIHO-TIEHHBIH) MPUMEHSIOT IS TYIICHUS 3aropaHuii
pa3IMYHBIX BEIIECTB M MAaTEpUAJIOB, 3a UCKIOYEHHUEM ILIEIOYHBIX METAJIJIOB M BELIECTB, TOPEHUE
KOTOpBIX MPOMCXOAUT O€3 JoCTyma BO3JyXa, a TakXKe 3JIEKTPOYCTAHOBOK, HAXOIALIUXCA MOJ
HanpspkeHueM. J[Jis TynieHusl B HadajibHOM cTajuu HeOonbmmx odaroB moxkapa JIBXK u roproumnx
AKHUJKOCTEH UCIOIb3YIOT CTALlMOHAPHBIE BO3YILIHO-TICHHBIE OTHETYIIUTEH.

Pyunoii ornerymmrens OBII-10 cocTOMT U3 CTalbHOTO KOpIyca, KpBIIIKH, OasioHa is
BeITaikuBaromiero raza (CO2) m cudoHHON TpyOKHM C HAcaaKOW JUIsl CO3MaHHsI BO3AYIITHO-
MEXaHUYECKOM TEHbI, PYKOSATKH M MeMOpaHbl Ui MPEJOTBPALLCHHUS HCHAPEHUs >KUIKOCTH M3

KopITyca.
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YT0oOBI MPUBECTH OTHETYIIUTEb B ICHCTBHE, HEOOXOIMMO CHSTH OAIJIOH C KPOHINTEHHA H,
JiepKa ero 3a pydKy JIEBOH PYKO, TpaBOi OTBEPHYTH 0 0TKa3a MaXOBHYOK, OTKPBITh BEHTUIIb-3ATI0P
Y HaIpaBHUTh PacTpyO Tak, YTOOBI BIOpackIBaeMasi U3 Hero cTpys raza (JuimmHoit 1,5 — 3 ) nonanana
Ha ouar oras. Bo BpeMs paboThl orHeTymmTens OaIOH HEJb3s JIepKaTh B TOPU30HTAIBHOM
MOJIO)KEHHH, TaK KaK 3TO 3aTPYyJHSET BBIXOJI YIIICKHCIOTH Yepe3 Cu(OHHYIO TPYOKYy.

B BO3IyIIHO-TIEHHBIX OTHETYIIMTENSAX IEHCTBYIOIIMM BEUIECTBOM SIBIISICTCS TE€HA, KOTOpas
MOYTH TMOJIHOCTHIO COCTOUT U3 BO3AyXa. D (PEKTUBHBI IPU NEPBOI CTAJANN 3arOpaHUs IS TYIICHUS
TBEPABIX BEIIECTB, TOPIOYMX JKUJIKOCTCH M IUIABSIIUXCS MaTepHajoB — JiepeBo, Oymara, macio,
KpacKH M JIaKH.

[IpermymiecTBOM SIBISIETCS CPAaBHUTEIBHO JIOJTOE BpeMs palboThl. M3 MHHYCOB MOXKHO
MEPEYHCINTD: BBICOKAs KOPPO3WitHAs aKTUBHOCTH 3apsiaa; MPUMEHEHHE BO3MOXKHO TOJIBKO TIPH

Temmeparype ot +5 10 +50 rpagycoB; Kaxablil roj HaJ0 Nepe3apsKaTh.

YIMeKNCJ10THDI N OrH eTywunTeslb

pacrtpyb

3aN0OpPHO-NYCKOBOE
yCTPORCTBO
HAXWMHOro TMna

R

Yexa

\ py4Ka ins nepeHocT
()rHe]ylllHTenR

cuPOHHan TpybKa

3apsaf 1BYOKWCH
yrnepoaa

cransHon 6annos

Yenexucnommuotit ocnemywumens >pdextuBno padoraer Bcero 40-6- cex, morTOMy npu
TYIICHUH TI0’Kapa HaJI0 JICHCTBOBaTh OBICTPO W DHEPIHYHO. BecoBas mpoBepKa YIrIIEKHCIOTHBIX
OTHETYIIUTENEH MPOBOIUTHCS HE PEXKE OMHOTO pa3a B TPH MeECSIA, a OCBUICTEIHCTBOBAHHE C
THJIPABIIUYECKUM HCIIBITAHUEM —4Yepe3 MATh JIeT. 3alOpHOe M IMPEIOXPaHUTEIBLHOE YCTPOMCTBA
YIJIEKUCIIOTHBIX OTHETYIIMTENEH TIIOMOUpyeTcs.

VYTIEeKUCIIOTHBIE OTHETYIIUTENN OCTAaHABJIMBAIOT PACIPOCTPAaHEHHE OTHs Ollaromaps TOMY,
YTO CHJIBHO CHIDKAIOT TEMIepaTypy odara BO3TOPaHHUsSl M 3a CYET XJIONbEB, KOTOPHIE HU30JUPYIOT
IUTaMsi OT KHUCIIOPOJia M 3aMEHSIOT €ro YIVIEKHUCIBIM ra3oM. OTIUYHO MOIXOAST ISl TYIICHUS
rOpIOYNX JKUAKOCTEeW (OCH3WH, KEPOCHH, COISIpPKa), 3JeKTpoycTaHoBok g0 1000 B, mpoBoakw,
MaTepHaJIOB, TOPEHHE KOTOPBIX HE MOXKET MPOUCXOIMTH 0e3 MOCTyla KHCIopoja. MUHYCBI: CO

BPEMCHEM YIJICTYYHMBACTCAd OTHCTYyIIAINCEC BCIICCTBO U B BaKHBIM MOMEHT OaJIoH MOJKET OBITh
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IyCTBIM; MOXHO OOMOpPO3HUTh PYKH, €CIIM B3AThCS 3a pacTpyd paclbUINTENs M COCIUHHUTEIbHYIO
TpyOKY OTHETYIIUTENS; BpEAHOE BO3/ICHCTBUE MAPOB YIIEKUCIIOrO T'a3a Ha YeloBeKa. YTICKUCITBIN
OTHETYIIUTENb HEeNb3s MPUMEHSATh U TYIICHHUS MIEJTOYHBIX METAJIOB, BEIIECTB, TOpAMIMX 0e3
Kuciaopoaa u yenoseka. [llnpoko ncrnonb3yercs B 001IECTBEHHBIX U OQHUCHBIX 3/IaHUSIX, B TPAHCIIOPTE
U B OBITY.

[leHHBbIE OrHETYIIMTENN NPEHA3HAYAOTCS AJIs TyLIEHUS! TOPIOYMX MaTEPUAIIOB, JKUJKOCTEH
U JIOOBIX KOHCTPYKTHBHBIX 3JIEMEHTOB BaroHOB, KPOME 3JIEKTPOOOOPYAOBAHMS HAXOISAIIETOCS MO/
HanpsbkeHreM. Bo Beex citydasx paboThl ¢ IEHHBIM OTHETYIINUTENIEM Hellb3sl IPUOJIMKATHCS K YacTAM
KOHTaKTHOM CETH Ha pacCTOSHUE MEHee 2 M.

[lennsit oruerymurens OII-5 cocTOUT U3 METaNIMYECKOro MIMHAPA, KUCIOTHOTO CTaKaHa
C JIep>KaTelIeM, KPBIIIKHU C PYKOATKOM, IPYKUHOM U KJIAIIAHHBIM IIPEIOXPAHUTEIBHBIM YCTPOHCTBOM.
Orserymnrend 3apspKaeTcs IIENOYHOM M KUCJIOTHOW 4acTsAMHU. KuciaoTHas 4yacTb HaxoAWThCA B
CTaKaHe, a IIeJIOYHAsl — B KOPIIyCE OTHETYIIUTEIIA.

st puBenenust oruerymutenst OI1-5 B neficTBue HEOOXOAMMO CHSThH €r0 ¢ KPOHIITEIHHA,
IIOBEPHYTh PYUKY BBEpX J10 O0TKa3a Ha 1800 1, nepeBepHyTh OTHETYLIUTENb BBEPX JHOM, HAIIPABUTh
CTpPYIO IIEHBI B o4ar rnoxapa. Bpems nelictBus neHHbIX orHeTymmuresne 60 cex, 1anbHOCTb CTpyH 6-
8 m.

OnuH pa3 B roj IEHHbIE OTHETYIIUTENN IPOBEPSIOTCS HA KaYeCTBO PaCTBOPOB, LIEIOYHON U
KHMCIIOTHOH YacTel 3apsiioB. He pexxe uem depes Tpu rojia NpoBOAATCS THIPABINYECKUE UCTIBITAHUS
9THX OrHerymuTeneil. Jata 3apsaku, IpOBEpKU U UCHBITAHUS, a TaKXKe paMUIIHs TPOU3BOIUBIIETO
UX pabOTHHUKA YKa3bIBAIOTCS Ha OMPKE UM KOPITyCe OTHETYIIMTENS], 3alMChIBAIOTCS B TACHIOPT ITOTO

OTHCTYIIHUTECIIA.

OMHETYLUMUTE/Ib BO34YLLIHO-
3SMY/IbCUOHHbLIN (OB3)

OCHOBHBIMH TLTIOCAMU 6030VULHO-IMYbCUOHHBIX OTHETYIINTEICH SBISIOTCS: 0€30MaCHOCTb
JUISL JIIOZICH M OKPY’KAIoIIeH cpelpl; HE YMEHBINAIOT BHIMMOCTh;, MOXKHO TYIIUTh ITOCTATOYHO
0oJbIIyI0 TUIOMAAb; A(PPEKTUBHO OXJTAKIAIOT OYar BO3TOPAHUS; MOXKHO HCIOJB30BaTh TPHU

temmneparype 1o -40 rpamycoB. Bemm mociie X KCIONB30BaHUS XOPOIIO OTMBIBAIOTCS M UX HE
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npuaercs BbIOpacbiBaTh. C MOMOINBIO JAHHOTO BHJIA OTHETYHIMTENEH BO3MOXKHO OOpOThCS C
M0KapoM B IOMEIIEHUH 0€3 IpeABapUTEIHHON IBaKyalluH JII0ICH, B TpaHCIIOPTE U Ha yiuiie. MoXHO
TYLIUTh TOPIOYME BELIECTBA, OPraHUUYECKHUE BEILIECTBA, TOPEHNE KOTOPBIX IPOUCXOAUT C TICHUEM,
TOPIOYHE KUIKOCTH, DJICKTPOYCTAHOBKH IO/ HAMPSOKEHUEM M dJIeKTpoodopyaosanue g0 10000 B.
Henocratkom siBisieTcs TONBKO CPABHUTENBHO BBICOKAS LICHA.

3aMEeHSIOTCSI OTHETYHIMTENH ¢ 00OpBaHHOW IUIOMOOH, 0e3 pactpyba, ¢ HEHUCIPAaBHBIM
pacTpyOOM WK BEHTUJIEM (MaXOBUYKOM), C IPOCPOYEHHBIM CPOKOM IPOBEPKH WJIM MCIIBITAHUS, C
HEUCIPABHBIMU PYYKaMH U IPYTUMHU JePEeKTaMu.

Conep:kanue oTyera

1.0Onucath ycTpOHCTBO U MPUHLIMII JEHCTBUS OTHETYIIUTEIIS.

2.0nucaTh NOPSIOK €ro UCTIOIb30BAHMS.

3.0nummuTe NOpsAJOK U CPOKH BBIIIOJIHEHUS IPOBEPKU OTHETYLIUTEIEH.

4.0numuTe TOPSAAOK ONPEINENIECHUs KOJIMYECTBA OTHETYIIUTENIEH B 3aBUCUMOCTH OT
KaTeropuu MpOU3BOACTBEHHOIO IIOMEIECHUS.

5. Onumure NOpsAAOK IEHCTBUS IIEpCOHAIA TIPU MOXKapeE.

6. BBIOTHUTE CPABHUTENBHBIN aHAIN3 OTHETYLIUTENEH.

KonTpoJsbHbBIe BOPOCHI

1.Opranuzanus ['ocynapctBeHHOM poTuBonoxapHon ciryx061 MUC P® u BeqoMcTBEHHOM
M0’KapHOW OXpaHbl Ha K.J. TPAHCIIOPTE.

2.0OCHOBHBIE CBEIEHUS O TOPEHUU IPUYMHBI M UCTOYHUKHU I10KAPOB M B3PHIBOB Ha XK...
TpPaHCIOPTE.

3.Ilepeuncnurte onacHbie GaKTOPHI MOKAPA.

4.IlepeuncnuTe KaTeropuy MOMEIIEHUH U 3[JaHU 110 CTETIEHU B3PBIBO-TI0KaPHON OMTACHOCTH.

5.Kakue orserymamue Bemectsa Bol 3HaeTe.

6.Ilepeuncnure cpencTBa NOKapHON CUTHAIM3ALMM, aBTOMaTHUECKOT 0 TOKApOTYLIECHUS.

7.1lepeuncnure BUABI TOKAPHON TEXHUKHU U MOPSIIOK €€ TPUMEHEHHS.

8.IlepBruHBIE CPEACTBA MOKAPOTYILICHHUS.

9.IlosicHuTre  yCTPOWCTBO M MPUHIMI JAE€HCTBUS NEPBUYHBIX CPEJICTB MOXKAPOTYLIEHUS.

10.ITosicHuTe B KakMX CllydasiX Kakue MEepBUYHBIE CPEICTBA IMOKAPOTYIIEHUs Bbl Oynere

HUCIIOJIB30BaTh.
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IIpakTuyeckoe 3ansitue Ne 4

IMonrema 4.2 V3yueHue NEPBUYHBIX CPEACTB TYIIEHHUS MOXKapoB. Mcnoiab3oBaHue
HKOOMO3aIUTHON U TPOTUBONOXKAPHOU TEXHUKU

Ilesb padoThl: U3yUUTh IEPBUYHBIE CPE/ICTBA M0XKAPOTYILICHHsI HA paboyeM MecTe, 00J1acTh
UX NIPUMEHEHUS

3agaHue: U3y4nTh HA3HAUYEHUE, BUBI U 00J1aCTh IPUMEHEHHUS IEPBUYHBIX CPEACTB TYILIECHUS
I102KapOB.

OcHoBHBIE CBeleHUSA

1.

[Moxkap — HEKOHTPOIUPYEMOE TOPEHUE, TPUUNHSIONIEE MaTepHaIbHBIN yiepO, Bpe KU3HU
U 3JI0pOBBIO I'paXk/iaH, HHTEpecaM 00ILecTBa U rocyAapCTBa.

I'openne — 5TO OBICTPO MpoOTEKaIOLIass XUMHUYECKas pPEeaklus, COINPOBOKIAIOIIEECs
BbIJIeJIEHUEM OOJIbIIOr0 KOJMYecTBa Temia. [ljis BO3ZHMKHOBEHHUS M Pa3BUTHsS Ipolecca TOpEeHUs
HEOOXOAMMO HamMuue TpeX (aKTOPOB: TOPIOYEro BEIIECTBA, OKHCIUTENS W HCTOYHHKA
BOCIIJIAMEHEHUS.

Cy1iecTBYIOT YeThIpe €rnoco0a NMOHMKeHUs] TeMIIEPATYPbl TOPEHHUS H, CJIEA0BATEJILHO,
€ro NpeKpameHns:

. BoznelictTBue  Ha  NOBEPXHOCTh  TOPALIMX ~ MaTepHalioB  OXJIAXKJAIOLUIUMHU
OTHETYLIAIIUMHU CPEJICTBAMU;

. Cozpanne MeXIQy 30HOM TOpEHUs W TOPIOYMMH MaTepuajaMM WM BO3AYXOM
M30JIMPYIOILETO CJI0S U3 OTHETYIIAIINX CPEICTB;

. TopmoskeHne CKOpOCTH pPEaKIMM TOpeHUs BO3AECUCTBUEM Ha HEE XMMHMUYECKUMU
OTHETYLIAIIUMHU CPEJICTBAMU;

. Co3aHue Mex1y 30HOM TOpeHus U JPYTUMH 00bEKTaMU UM BOKPYT Hee ra30BOi Win
[IapOBOU Cpe/Bbl.

Jlnig TylieHus rnoxapa orHeracuTeIbHble CPeICTBA MIPUMEHSIOT B ra3000pa3HOM, KUAKOM U
TBEPAOM COCTOSIHMM. OrHEracUTEeIbHBIMU CPEJICTBAMH MOT'YT OBbITh: BOZA, BOJASIHOM IMap, BOJHbBIE
pacTBOpBI COJIEH, NEHA, YTIEKNUCIOTa, UHEPTHBIE a3bl, FAJIOUIMPOBAHHBIE YIIIEBOAPOABI, TOPOIIKHY,
IIOKpbIBaja, MECOK U JIp.

Bona — nauOonee nemieBoe M yHUBEpCATbHOE, a MOITOMY HIMPOKO PacIpOCTpaHEHHOE
CPEICTBO TYILIEHUS Moapa. B ouar moskapa Bojia mosiaeTcsi BOJHbIMU CTBOJIAMH B BU€ KOMIAKTHBIX
U pacmbpUICHHbIX CTpyH. i moBbimeHus 3(QQEKTMBHOCTH TYHIEHHS B BOAY J00aBISAIOT
MIOBEPXHOCTHO-aKTHBHBIE BEIIECTBA.

[lena Hamula MIMPOKOE NMPUMEHEHHUE Ul TYIIECHUS JIETKOBOCIUIAMEHSIOIMUXCS U TOPHOYHMX
AKHJIKOCTEH U OOJIBIIIMHCTBO TBEP/BIX TOPIOYMX BellecTB. OrHeracuTellbHble CBOMCTBA MEHBI COCTOAT

B TOM, 4TO OHa, 00J1a7ast HeOOIbILIOH TNIOTHOCTHIO, XOPOIIO YAEP>KUBAETCS HA MOBEPXHOCTH FOPSLINX
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BEIIECTB, TEM CaMBIM U30JIMPYET UX OT KUCIOPOJa BO3lyXa U 30HbI TOPEHUS, YMEHBIIAET BBIICIICHNE
TOpPIOYHMX I'a30B. Pa3nmuyaror ABa NEHbl: XUMHUYECKas U BO3LYIIHO-MEXaHUYECKasl.

WuepTHBlE Ta3bl MPUMEHSIOTCS S TYIIEHUS HEOOJBIIUX IOXKApOB B  3aKPBITHIX
nomeleHusax. OrHeracuTeNIbHOE IEUCTBUE UX COCTOUT B CHMIKCHMM KOHLEHTPALMU KHUCIOPOJA MX
COCTOMT B CHMIKCHUM KOHLEHTPALUU KUCIOPOJa B 04are rOpeHus: ¥ TOPMOKECHUH PEaKLUU TOPEHUS.
K uHepTHBIM razaM OTHOCSATCS: YIJICKHCIBINA ra3, a30T, T, aproH, J5IMOBBIE U OTPAOOTaHHBIC
rasbl.

["anmonupoBaHHbIE YIIIEBOAOPO/ bl 001aJat0T BEICOKOM 3 (EKTUBHOCTHIO TYLICHUS IIOXkKapa
Jla’ke MpH CPaBHUTENIbHO HEOOJIbIINX KOHLEHTpauusax (3- 7% mo oobemy.) Mx orneracurenbHoe
JECTBHE OCHOBAHO HA XUMHUYECKOM TOPMOKEHUH PEAKIIMK T'OPEHMS IIPU BBEICHUM 3THX BEILECTB B
30Hy TOpEeHHs, TOITOMY UWX  Ha3plBalOT  HWHrHOMTOpamu  ((uermMaTu3aTopaMu WU
aHTUKaranuzaropamu). K HuUM  OTHOCATCA: OpOMHUCTBIH  3TWJI, OpOMHCTBI  METHJIEH,
TeTpadTOpANOpPOMETaH JIp., @ TAKXKE COCTaBbl Ha MX OCHOBE. lIpMMEHSIOT 3TH BellecTBa IpU
TYILIEHUU JIEKTPOYCTaHOBOK, JIBC, 1€erkoBOCIIIaMEHSIOIUXCSI U TOPIOYMX KHUIKOCTEH.

OrseracuTesbHble TOPOLIKY NPUMEHSIOT IPU TYIIEHHUS HEOOJIBIIUX MOXKapOB, OTAEIbHBIX
ycTaHoBOK U T. [I. OHu 0051a1a10T BEICOKOH 3(h(heKTUBHOCTBIO, YHUBEPCAIBHOCTBIO, OE3BPEIHBI IS

Oopranu3ma, HE BbI3BIBAIOT KOPPO3UIO METAJIJIOB, HE DJICKTPOIIPOBOJHBI.

2.
Kiuaaccnpukanus noxxapos
Pexomennyembie
Kitace XapakTepucTrKa ropsImux MaTepuaioB U
noxapa BEIIECTB OTHETYIIAIINAE COCTAaBbI U
cpencTBa
I'openue TBepABIX FTOPIOYMX MAaTEPHUATIOB, Boga u npyrue Buasl
A KpoMe METaJIOB (JIepeBoO, yroyib, Oymara, pe3uHa, | OTHETYIIAIIUX CPEICTB
TEKCTHJIbHbIE MaTepHajbl U 1p.)
['openne xuaKOCTEN U TUIABSIIMXCS TIPU Pacnsinennas Boga, Bce
B HarpeBaHUU MaTepUajoB (Ma3yT, OEH3MH, JIaKH, BU/IbI [IE€H, IOPOLIKU
Macia, CoupT, CT€apuH, KaydyK, HEKOTOpbIE
CUHTETHUYECKHE MaTEPUAIIbI)
I'openue roprounx ra3zos (BOAOPOJ, allETUIIEH, I"a3oBbIe cocTaBbI:
C YTJIEBOJIOPOIBI U JIP.) WHEPTHBIE pa30aBUTENH
(NO2, CO2), noporikw,
BOJIA (JIJ151 OXJIQKICHHS )
D I'openne MeTaIoB M UX CILIABOB (KaJIUM, [Topomkwu (rpu
HATpUi, AIFOMUHUNA, MarHui) CIIOKOMHOM noJ1aye Ha
TOPSIIILYI0 TOBEPXHOCTH)
E I'openune 060pymoBaHUs, HAXOASIIETOCS IO/ [Topomiku, yriekucabii
HaNpPsUKEHUEM ras, XJja/J0Hbl

K mepBuYHBIM cpencTBaM TOKApPOTYIIEHUS OTHOCSTCS BHYTPEHHHE TIOXKapHBIC KpaHBI,
pPa3IMYHOTO THUIIA OTHETYIIMTENIH, MECOK, BOMIIOK, KOIIMa, acOECTOBOE MOJIOTHO, JIOMBI, IMHJIbI U
Tomophl. [IpUMEHSIFOTCS IEPBUYHBIE CPEACTBA MOKAPOTYIICHUS ISl TYIICHHS HEOONBIINX 0YaroB

o’kapa.
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AcOecToBOe TOJOTHO U OJeslJI0 W3 KOMIMBI IPUMEHSIOT ISl TYIICHUS BELIECTB H
MaTepHalioB, TOpPEHHE KOTOPBIX IpeKpamaercs O0e3 JOoCTyna BO3AyXa. OTHMH CpEACTBaMHU
MIOJTHOCTBIO MOKPBIBAIOT OYar rnokapa. T cpeacTBa 3 (HEeKTUBHBI P MOXKape, BO3HUKAIOIIEM Ha
IJIaJIKOM MOBEPXHOCTH (110 MOJTy ITOMEILIEHHs) U IIJIOLIaI1 3arOpaHusi MEHbIIIE pa3Mepa MOJ0THA WK
oJnesa.

IMeckom Tymar win coOuparoT Hebonpimue konuuectBa mposmBmuxcs JIBX, K wm
TBEPJBIX BEIIECTB, KOTOPHIE HENb3sI TYIIUThH BOJIOMH.

OrHerymureu

B HacTosiee BpeMsi MPOMBIIIEHHOCTh BBITYCKAeT pa3jM4YHble py4YHBIC, MEPEIBUKHBIC U
CTallMOHAPHBIE OTHETYIIUTEIH.

ITo copepxaHui0 orHerymamero BemecTBa M (QYHKIHMOHAJIbHOMY Ha3HA4YeHHIO
OTHETYLIHTE/IH JeJISITCH Ha YIJIEKUCIOTHBIC, BO3YIIHO — MEHHBIE, MOPOIIKOBBIE U a3P0O30JIbHbIC
OTHETYIIUTEIH.

Yriekuciaorubie orHerymmtean OY - 2; OY -3; OY -5; OY - 8:

s yrnexkucnotHeix ornerymureneii (OY) ornerymamum cpeactBom CO - orHeTymuresnei
SIBJIICTCSL COKMIKEHHBIA TUOKCUT yriepoaa (yriIeKucioTa, Kak B ra3upoBaHHOM Boze). CKUKEHHbII
ra3, HaXo/SIIIUiCs B OalJIOHe, BO BPeMsI HCIIOIb30BAHMS OTHETYIIMTENS IEPEXOIUT B ra3000pa3Hoe
COCTOSIHME CO3/1aBast CUJIbHOE OXJIAXKCHHE, IPEBPAILasiCh YACTUYHO B CyXOH Jieu 3a0upast O0NbIIyI0
9acTh TeIUia. YTJIEKUCIOTHBIE OTHETYIIMTENH IOAPA3ACISIOTCS Ha PYYHBIC, NMEPEIBH)KHBIC H
CTallMOHApHbIE. OTH OTHETYIIUTENH HWJCANbHBI /s TYHIEHUS 3aropaHuil kiacca A (TBepibie
BemiectBa), B (kunkue BemectBa), C (ra3oo0pa3Hbie BEIIECTBA) B HAYANBHOM CTaJAUM Pa3BUTHS U
AJIEKTPOYCTAHOBOK, HAXOAIUXCS 101 HarpshkeHueM 10 1000 B.

OY - He1b3sl TYIIUTBD:

. TOPSIIYIO OJICXKTY Ha YeloBeKe (MOKET BbI3BaTh 0OMOPOKEHHUE)

. MOJIB30BAThCS JUISI TIPEKPAIICHHUS] TOPEHUS IIEIOYHBIX METAJUIOB, a TAaKXKE BEIIECTB,
MIPOJOJIKAIOIINX TOpeHre 0e3 10CTyIa KUCIOpOoaa U3 OKpYKarollel cpelbl (HampuMep: COCTaB Ha
OCHOBE CEJIUTPBI, HUTPOIICIUTIOIO3bI, THPOKCHIIMHA).

IHopomxkoBbie pyunble orHerymmTean: OII- 4; OII-5; OII-8; OII-10; OII-100:

[TopomikoBbIe OTHETYIIUTENEH MpeTHa3HAYCHBI IS TYIIEHUS 3aropaHus Kiacca A (TBEp/bie
BemiecTBa), B (xuakue BemectBa), C (ra3oo0pa3Hble BElIeCTBa) B HAYAJIBHOW CTAUU Pa3BUTHUSI U
AJIEKTPOYCTAHOBOK, HaXoAsImuxcs nod Hanpsbkenuem a0 1000 B.

[Tpunun nedcTBus: npu cpabaTbIBAHUH 3alIOPHO—ITYCKOBOTO YCTPOMCTBA MPOKAIBIBACTCS
3arymika 6amioHa ¢ pabodynm razoM (yriIeKUcIbli ra3, a3or). ['a3 mo TpyOke moaBo/ia mocTymnaer B
HUKHIOIO YacTh KOPIyCa OTHETYIIUTENS U co34aéT n30bITOuHOE naBieHue. [1opomiok BeITecHsAeTCs
o cuoHHOM TpyOKe B HUIAHT K CTBONy. Haxkumasi Ha KypoK CTBOJa, MOKHO IM0JIaBaTh MOPOIIOK

nopuusamu. [lopoiok, monaaast Ha ropsiiee BEIeCTBO U30JIUPYET €ro 0T KUCI0pOoia U BO3AyXa.
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Jna nmpuBeneHHs B JCHCTBHE: CHATH OTHETYIIUTENb C KPOHIUTECHHA, MOJHECTH K OYary
mo’kapa, copBarh IJIOMOY, BBIACPHYTh Y€Ky, HAIPAaBUTh HUIAHT ¢ HACAIKOM HAa OroHb, HAXATb Ha
phlyar.

Bo3aymnHo — nennbie oraerymmteau: OBII - 5; OBII — 10:

[TpenHazHaueHsb! U1l TYLICHHS MEJIKMX 04aroB I0Kapa TBEPABIX U KUIKUX T'OPIOYUX BEILECTB
U TJICIOIMX MaTepHalioB IMpHU TeMmIeparype okpyxaromei cpeasl He Hipke +5°C. CoctouT u3
CTaJILHOTO KOPITyCa, BHYTPU KOTOPOTO HAXOAUTCS 3apsii — pacTBOp MeHooOpa3oBaTelis U OaJuIoH €
pabouum rasoM. [IpuHUMI [eHCTBHS OCHOBAaH Ha BBITECHEHHM pacTBOpa IEHOOOpa3oBaTelis
M30BITOYHBIM JIaBJI€HHEM pabodero rasza (BO3ayX, a30T, yriaekucielid ras). Ilpu cpabateiBaHuu
3all0pHO-IIyCKOBOTO  yCTPOMCTBA MpOKANbIBAETCS 3arjiylika OauloHa ¢ pabodyuM Ta30oM.
[lenooOpa3oBatelnb J1aBICHUEM ra3a BBITECHACTCS yepe3 CHPOHHYI0 TpyOKy B Hacaaky. B Hacamgke
eHoo0pa30BaTellb MEePEMEIINBACTCS C 3aCaChIBAIOIUM BO3AYXOM, B pe3yibTaTe 4ero obpasyercs
neHa. J{nsg npuBeneHus B JCHCTBHE: CHATH OTHETYIINTENb C KPOHIUTEHHA, MOJHECTH K Ovary
BO3rOpaHusi, COpBaTh IJIOMOY, BBIIEPHYTh Y€Ky, HalpaBUTh NEHOTEHEPAaTOp HA oyar 3aropaHus,
yYIapuTh MO IYCKOBOM KHONKE MM Ha)KaTh Ha pblyar. Henb3st TylIUTh 3JIEKTPONPOBOJKY U
JIEKTPOIIPUOOPHI MO HAIPSKEHUEM.

Bo31y1iHo — 3MyJIbCHOHHBbIE OTHETYIINTENH ¢ pTopcoaepxkaumm 3apsgom OB - 5(6) —
AB - 03; OB2-2(3); OB2-4(3); OBJ-8(3) (ToHKkoaMcHIEpPCHOM cTPYEit)

Hogeiimmii, BbICOKO3(Q)(EKTUBHBIN, IKOJIOTMUECKH UYUCTBIH M O€30MacHbI OTHETYIIUTENb
BO3/YIIHO-3MYJIbCHOHHBIN 3aKa4HOM (C ra30BbIM OAJUIOHOM BBICOKOTO JAaBJICHHSI ) TpeIHA3HAUEH IS
TYUIEHUs MOKapOB TBEPJbIX FOPIOYMX BEIECTB, FOPIOYMX >KUIKOCTEH M 3JEKTPOOOOpPYIOBaHMS,
HaXOJAIIErocs Mo/ HanpsbkeHueM. B BO31yIIHO-3MYJIbCHOHHBIX OTHETYIIMTENSAX B KauecTBE 3apsiia
WCIIONB3YIOT BOJHBIM pacTBOP (TOPCOAEPIKAIIETO TICHKOOOPA3yIOIIEro MeHoodpasoBarens, a B
KayecTBE Hacagka — J000H BOJHBIM pacHbUIMTENb. DMYJbCHS 00pa3yercss NMpU yaape Kareib
PacHbUIEHHOTO 3apsja OTHETYIIUTEN O TOPSIIYI0 IMOBEPXHOCTh, HA KOTOPOW CO3JaeTCs TOHKAs
3aIIUTHAS TUICHKA, 4 MOJIYYarolUiics BCIIEHEHHBIN CIIOM BO3IYIIHON AMYJIBCUM MPEIOXPAHSIET 3Ty
IJIEHKY OT BO3A€WCTBUA IulaMeHW. OrHerymmrenssMu OBD  TymnThe 31€KTPONPOBOAKY H
AJIEKTPOIIPUOOPHI MO HAPSHKEHUEM MOXHO TOJIBKO TOHKOJUCIIEPCHON CTPYEH.

A3po30JbHBIE TeHepaTophbl (a3po3oibHble orHerymmTean) — COT - 1; COT - Sm; COT
-SM:

[TpennazHaueHsl A5 IMKBUAALNY TI0’KapOB B 3aMKHYTHIX 00beMax mpu ropernu JIBXX u K
(HedTenpoyKTOB, pacTBOpPUTENEH, CIIUPTOB), TBEPABIX TOPHOYHX MaTepUajoB
3JIEKTPOOOOPYIOBAHUS (B TOM YHCIIE HAXOAAIIUXCS MO HAPSIKCHUEM ).

B cucreme 00beMHOT0 a3p030JIBHOTO MOXKAPOTYIIEHUS] OTHETYILAIINMM BEIIECTBOM SIBISETCA
a’pO30JIb COJICH M OKHCIIOB IEJOYHBIX U IIEJI0YHO3EMENbHBIX METa/lIoB. B criokoiiHoi atMochepe

a’po30JpHOE 00J1ako coxpanseTcs 10 50 MuHYT. A3po30oiu obpasyromuecs Tpu cpabaTbIBaHUH
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renepatopoB COT-1; COT — 5m; COT — 5M sBnsgercs HE TOKCUYHBIM, HE BBI3BIBAET MOPUY
HUMyHICCTBA. Ocesine YaCTUIBI JICTKO YAAJIAIOTCA IBIJICCOCOM UJIM CMBIBAIOTCA BOIIOfI.
4.

JKo0MO03aAIIUTHAA TEXHUKA - ammapaThl, yCTPOWCTBA U CUCTEMBbI, MpEAHA3HAUCHHBIC IS
MIPEeIOTBPALCHHUS 3arpsi3HEHUS] BO3[yXa, OXPaHbl YHMCTOTHI BOJ, MOYB, JJIS 3allUTHl OT ILIyMa,
QJICKTPOMAIrHUTHBIX 3arpsA3HCHUA U PaJUOAKTUBHBIX OTXOOO0B.

Ecmu npu COBCPHIICHCTBOBAHHMU TCXHUUYCCKHUX CHCTCM HC yﬂaéTCﬂ o0ecreunThb
Mpe/ieIbHO JIOMMYCTUMbIE BO3/ICHCTBUS HA YeJIOBEKa BPEAHBIX (PaKTOPOB B 30HE €ro MpeObIBaHUs, TO

H606XOI[I/IMO IIPUMCHATDb 3K06I/IO38.H_II/ITHYIO TCXHUKY:

. MBLICYJIOBUTENN;

. BOJIOOYHCTHBIE YCTPOMCTBA;

. JKpaHbI;

. Orpak/ICHHUS;

. 3aIUTHBIE OOKCHI

. CaHUTAPHO 3aLIUTHBIE 30HBI;

. MaJOOTXO/HbIE  0€30TXO/IHbIE TEXHOJIOTHUH;

. BBIOOD U MIPUMEHEHNE UHANBUAYAIBHBIX U KOJJIEKTUBHBIX CPEJICTB 3aIUTHI.

B

Heorormmm:
BpemHen:
darTopor (B

Pucynox 2. [IpuHnmnuanbHas cxema UCIoIb30BaHMs SKOOMO3aIUTHOM:

1 - ycrpolicTBa, BXonsllMe B COCTaB HCTOYHMKA BosxedctBus B®d; 2 - ycrpoiictsa,
yCTaHaBJIMBAEMbIE MEXy MCTOUHMKOM B® u 30HOU AesTenbHOCTH; 3 - yCTpOWCTBA AJISl 3AIIUTHI
30HBI JACATENBHOCTH; 4 - CPEACTBA UHAUBUIYAIIbHOW 3aIMTHI.

BapuaHThI HCI0/1b30BaHK S IKOOMO3AIUTHON TEXHUKH.
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B Tex cimydasx, Korga BO3MOXHOCTH 3KOOMO3amUTHON TeXHHKH (1,2,3) KOJIEKTHBHOTO
NoJIb30BaHus orpanndensl U He obecnieunBaroT [1/IK, TT/1Y Bpennbix ¢pakTopoB B 30HE IPEeOBIBAHUS
JIOJEH, UCIIOJIB3YIOT CPEICTBA MHANBUAYAIbHOMN 3aIIUTHI.

Knaccugukayus u ocnoéwvt npumenenus IKo0U03auiumHOU mexHuKu.

CpencTBa KOJUIEKTUBHOM 3aIllUThl pabOTAIOLMX OT JIEHCTBUSA BPEAHBIX (PAaKTOPOB JIOJIKHBI
YIOBIICTBOPSTH CIECTYIOIIUM TPeOOBAHUSAM:

- OBITH JOCTATOYHO ITPOYHBIMHU, IPOCTHIMU B U3FOTOBJIEHUH U IIPUMEHEHUM;

- ACKJII0YaTh BO3MOYKHOCTb TPABMUPOBaHUS;

- HE MelIaTh Ipu paboTe, TEXHUYECKOM 00CITyKMBAHUU, PEMOHTE;

- UMETh HAAEKHYIO (PUKCAINIO B 32JAHHOM TTOJIOKEHUH.
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Xoxa padoThbl

1.3yunts TeopeTndeckuii MaTepuall.

2.3anucaTh crocoda MOHMKEHUS TEMIIEPATyPhl TOPEHHUSL.

3.3anucarh BBl IEPBUYHBIX CPEICTB TYILEHUS M10XKapOB U 00JaCTh UX IPUMEHEHHUS.

4.3anucaTh K1accu(UKaIo OTHETYIIUTENCH U 3a0JHUTD TaOIHILY:

Mapka PacimuocEragEnaBHOTO OrHeIRuiiTEBE HbIE W 0TI e

[EEN

OVy-5

—
-1 T T

5.0TBeTUTH HA KOHTPOJIbHBIE BONIPOCHI.

OcHOBHbBIE HCTOYHHKU:

7.T'padpxuna M.B. Oxpana Tpyna: y4eOHUK JUIS CTYI.yIpEKACHHHA cpea.nmpod.odpazoBanus/
M.B. I'padxuna. — M.: U3naTenbckuii neHTp «Akagemus», 2018. — 176 c.

8. CexupHukos B.E. Oxpana Tpyzaa Ha npeJupusTUsIX aBTOMOOUIIBHOIO TPAHCIIOPTa: y4EeOHUK
VIS CTYJ.YIpexaeHuid cpen.npod.oopasoanus/B.E. CepkupHukoB. — 2-¢ wu3zd., crep. - M.:
W3narenbckuii neHTp «Axagemus», 2018. — 192 c.

9.KynukoB O.H. Oxpana Tpyna B MeTaui000pabaThiBaromieil TpOMBIIIIEHHOCTU: Y4eOHUK
s Hau.npod. obpazosanus/O.H. Kynukos, E.W. Ponun. — 2-e uzn.crep. — M.: I3parenbckuii LeHTp
«Axagemus», 2015. — 144 c.

JlonoIHUTeIbHbIEe HCTOYHUKH:

3.0nekTpo6e30nacHOCTh  MPH  SKCIUTyaTalldd  3JEKTPOYCTAHOBOK  MPOMBIIUIEHHBIX
NpeanpusATHii: yueOH. 1 Hau.mpod.oOpazoBanus. — M.: UPIIO; [IpopO6pH3aat, 2015.-240 c.

HNuTepHeT — pecypcesbi:

1. ®enepanbHblii LEHTP HHPOPMAIMOHHO-00PA30BaTEIbHBIX pecypcoB. PexuMm nocryna

http://fcior.edu.ru

2. 00pazoBarenbHblii mopran: http\\www.edu.sety.ru

3. MexoTpacieBast ”HCTPYKIHS MO0 OKa3aHHUIO TIEPBOM TOMOIIU TIPH HECYACTHBIX CITydasx Ha
pou3BoJIcTBE [DnekTpoHHbIN pecypc]: — M: U3n-so HI] DHAC, 2010. — 80 c.

KonTpoJbHbBIE BOPOCHI

1.Maiite onpenenenne nouaTuio «lloxapy.

2.IlepeuncnuTe OCHOBHbBIEC CPECTBA TYIICHUS 3arOpaHHUsL.

3.IlepeuricnuTe NEPBUYHbBIE CPECTBA MOKAPOTYIIICHHUS.

4.00bsicHUTE IPUHLUT JeiicTBus orHeTymuTenei Tuna OY, OI1.

5.Pacckaxure 0 opsaKe MPUMEHEHHUs OTHETYIIUTENCH.
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6.HazoBuTe 3K00M03aIHUTHYIO TEXHUKY
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IIpakTuyeckas padora NeS

Tema: Oxa3zaHnue TMepBOl MEIUMLUMHCKOH TIOMOIIM IOCTPAAaBIIMM OT JEHCTBUSA
ANEKTPUYECKOTO TOKA

Hean padorbi: OOyyeHHE CTYACHTOB MpHEMaM OKa3aHHUs IMEPBOH JOBpauyeOHOW MOMOIIH
MOCTPAJaBILIEMy OT IEUCTBHUS ANEKTPUUECKOTO TOKA HA MAHEKEHE

3amanue.

1. V3yynTh OCHOBHBIE TEOPETHYECKHE CBEACHUS 1O OCBOOOXKACHUIO MOCTPAAABIIETO OT
ANEKTPUYECKOTO TOKA, COONII0Aas IPH 3TOM TEXHUKY 0€30IaCHOCTH.

2. OnucaTh npueMbl OCBOOOXKICHUS YeJIOBEeKa OT JICUCTBUS TOKA;

3. OcBOEHME HABBIKOB 110 OKa3aHUIO JOBpadeOHOM MOMOIIM HA MAHEKEHE

4. OdopmiieHue oT4yeTa

OcCHOBHBIE CBeIeHHSA

[IepBasi moMo1Ib PH MOPAKEHUH ITEKTPUUECKUM TOKOM COCTOUT U3 ABYX JTAIOB:

1.0c600001cO0enue nocmpaoasuieco om 0elcmeus moka.

2. OkazaHue nocmpaoasuiemy 008paseOHOU NOMOWU.

1.0cB00OXKIEeHHE MOCTPAABIIET0 OT JeHCTBHS TOKA

Ecnu uenoBek, mopakeHHBII TOKOM, COTPUKACAETCS C TOKOBEIYIIUMHU YaCTSIMHU, HEOOXOIUMO
OBICTPO OCBOOOJUTH €ro OT JAECUCTBUS TOKA, IPUHHUMAs OJHOBPEMEHHO MEpbI NMPEAOCTOPOKHOCTH,
YTOOBI CAMOMY HE OKa3aThCsl B KOHTAKTE C TOKOBEAYIIMMHU YacTSIMH UJIU C TE€JIOM [TOCTPAJaBILEro, a

TAK¥XKC IO HAIIPS’KCHUCM IIara.

i . . -'
-NEPBOE AEMCTBME
NPU OCBOBOK/AEHUM
NOCTPAZABILETD 0T TOKA ' -

Puc.1. OTkiroueHne 31eKTpoyCTaHOBKH
Jlydie BCero OTKJIIOUUTH MOCTYIJICHHUE JEKTPOIHEPTHH, a €CIIM 3TO HEBO3MOXKHO, Ha/o (B
ycraHoBkax 10 1000 B) nepepyOuTh npoBoia TOOPOM € ACPEBIHHON PYKOATKOI JINOO EPEKyCUTh

UX UHCTPYMEHTOM C U30JIUPOBAHHBIMU PYKOSITKAMHU.

I[JI;I OTKJIFOYCHHS JIMHUU MOXXHO BBI3BATH €€ KOPOTKOC 3aMbIKAHUC, H216pOCI/IB TOJIBIM IIpoBOA.

HOCTpaI[aBH_IGFO MOKHO OTTAHYTb OT TOKOBGIIyIJ_IGI\/'I YaCTH, B3ABIIXCH 3a €ro OACKAY, CCJIIM OHA CyXast
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U oTcTaer ot Tena. [Ipu AToM Henb3sl KacaThCs Tea MOCTPaAaBILEro, ero 00yBH, CHIPOM OJIEKIBI U
T.I0.

[Tpu He0OXO0IMMOCTH IPUKOCHYTHCS K TEITy MOCTPAIABIIETO OKA3BIBAIOIIMI MTOMOIIH JOJIKCH
M30JIMpPOBaTh CBOM PYKH, HAJEB AMAJIIEKTpUUEcKUe mepyaTtku. [Ipy OTCYTCTBUM IUAIEKTPHUUECKHUX
MepuaToK HaJ0 0OMOTaTh PyKHU mapoM, HaZeTh Ha PyKHU LIANKY U T.11. BMecTO H30511H1 pyK MOKHO
M30JIMPOBATh CE0S OT 3€MJIM, HAJICB HA HOTH PE3NHOBBIC TAJIONIH, THO0 BCTaB HA PE3MHOBHII KOBPUK,
nocky u T.1. Eciu mocrpagaBmuii o4eHb CHIJIBHO CXKHMMAeT pPyKamMH IIPOBOJA, HAJ0 HAJETh
IUDJIEKTPUYECKHE TIEpUYaTKU U Pa3kaThb €ro pykH, OTrudas KaAbli majer] B OoTAesabHOCTH. Eciu
MIOCTPA/IaBIINKA HAXOUTCS Ha BBICOTE, OTKIOUEHUE YCTAHOBKH MOXKET BbI3BaTh €ro najeHue. B stom
cilydae HE0OXOIUMO TMPHHATh MEPhI, 00SCIICUNBAIOIINE OC30MACHOCTh MPU BO3MOXKHOM ITaJICHUS

IMoCTpaaaBIICTO.

Puc. 2. Cioco6s1 0cBOOOXKACHHS TTOCTPAIABIIETO
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Puc. 3. CriocoObI 0cBOOOKIeHHsI TOCTpaAaBIIero nmpu HanpsokeHnr Boime 1000 B

[Ipu manpspxkenun Beime 1000 B - HageTh IuAIEKTpUYECKUE TEpUaTKU, OOTHI U JIEHCTBYS
M30JIMPYIOIIEN ITAHTOM, OTTALUTh [IPOBOJ] WJIM IOCTPAIABLIETO OT IPOBO/IA HA 8 METPOB.

Onpeodenerue cCOCMOAHUSL ROCMPAOAGULIE20.

N3yunTh nmpueMbl OKa3aHUs MEPBOH J0BpayeOHOM MOMOIIM MOCTPaJaBIIEMy OT JEHCTBHS
TOKaA.

Bo ecex cayuasax nopasicenus 3IneKmpuuecKum MmMoOKOM He00X00umMo 0043amenbHo
6bl36amb 6paia, HE3AGUCUMO OM COCMOAHUA NOCMPAOAsULe2o.

2. Oka3aHue nocrpajgasuemMy 10Bpa4e0HOi MOMOIIH

Mepsl 10BpaueOHOI MOMOIIHN 3aBUCSIT OT COCTOSIHUSA, B KOTOPOM HAaXOAWUTCS MOCTPaJaBIINi
1I0CJIE OCBOOOXKIEHUS €ro OT MIEKTPUUECKOTO TOKA.

Jis onpezneneHuss COCTOSHUS TOCTPA/aBLIEr0 HEOOXOJUMO YJIOXKUTh €ro Ha CIUHY U
IIPOBEPUTH HAJIMUUE CO3HAHMS; IPU OTCYTCTBUU CO3HAHHUS NPOBEPUTH HAJIUYME JIBIXAHUS U I1yJIbCA.
Hanuuue npixaHus y mocTpalaBLIEro ONpeseNseTcs Ha ria3 Mo NOJbeMY U ONYCKaHUIO IPyAHON
kJeTku. [IpoBepka mynbca ocyIiecTBIsSETCs Ha JIy4eBOW apTepUH IPUMEPHO Y OCHOBAHMSI OOJIBIIOTO
nanpla pyku. Ecinu Ha yueBoil apTepuu Mmynbc HEe OOHApyKHUBAeTCs, ClelyeT MPOBEPUTh €ro Ha
COHHOM apTepuH Ha I1Iee ¢ MPaBOU U JIEBOIM CTOPOH BHICTYIIA IIUTOBUHOIO XpsAIIla - a1aMoBa S0J10Ka.
OO0 OoTCYTCTBUHU KPOBOOOpAIIEHHS B OpraHU3ME MOKHO CYAMTH TaK K€ U 10 COCTOSHHUIO TJIa3HOTO
3payka, KOTOPBI pacIIUpsAeTcsl 4epe3 MUHYTY Iocjie OCTaHOBKM cepaua. IIpoBepka cocTosHwus
MOCTPAJABILEro J0JKHA IPOU3BOAUTHCS OBICTPO B TeueHue He 6onee 15-20 cexyH.

[lepBass noBpaueOHass METUIIMHCKAs MOMOIIb IOCTPaJaBIIEMy OKa3bIBAeTCs HEMEIJICHHO,
1ocje 0CBOOOXKIEHUS €ro OT ACHCTBUS TOKA, 3/1€Ch K€, HA MECTE IPOUCIIECTBUS.

Ilocneooeamenvnocmo  Oelicmeuii 014  OKA3AHUA NEPEOU  ROMOWU HA Mecme

npoucuiecmeus.

- €CJIM HET CO3HAHUs U HET I1yJIbCa Ha COHHOM apTepuu - IIPUCTYIIUTh K pEaHUMALIWY;
- €CIIM HET CO3HAHMS, HO €CTh IIyJIbC HA COHHOM apTEpHH - IOBEPHYTh HA KUBOT U OYMCTUTH

POTOBYIO TIOJIOCTH;
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- €CJIM IOCTPAIaBIIMIi JBIIIUT OYSHBb PEIKO U CYIOPOKHO, HO Y HETO MPOIIYIIBIBACTCS MYJIbC,
HEOOXO0MMO Cpa3y *ke HauaTb J€IaTh €My HCKYCCTBEHHOE JbIXaHUE;

- IpU OTCYICTBHM [IbIXaHWS U IIyJIbCa Yy IIOCTPAJABIIETO H3-3a PE3KOr0 YyXYAILICHUS
KPOBOOOpAIIEHUSI MO3Tra DPACIIUPSIOTCS 3padkd, HApacTaeT CHHIOIIHOCTh KOXKH W CIHM3HCTBIX
oboiouek. B 3THX ciaydasx momoIpb J0JbKHA OBITH HampaBiieHa Ha BOCCTAHOBJICHUE JKU3HEHHBIX
(GyHKIMN TyTeM UCKYCCTBEHHOT'O JIbIXaHUS U HApy>KHOTO (HETPsIMOT0) Macca)ka cepaua;

- mpu OOWJIBHOM KPOBOTEUCHHWU - HAIOXKHUTH XKIYyT (anas KpPOBb W3 paHbl BBITEKAaeT
¢doHTaHUpYOLIEH CTpyei, Hag paHOi 00pa3oBajcs BAJIMK M3 BBITEKAIOIIEH KpOBH, OOJIbBIIOE
KPOBAaBOE IATHO Ha OJISK/IE MIIH JIy>Ka KPOBH BO3JIE IIOCTPAIABILETO);

- [IpU HAJIMYHHU PaH - HAJIOKUTD IMOBA3KH,

- €CIIM €CTh NPU3HAKU NIEPEIIOMOB KOCTEH KOHEYHOCTEH - HaJIOKHUTh TPAHCIIOPTHBIC IIUHBI.

B chyuae enezannoii cmepmu uenosexa:

- yOeIuThCSl B OTCYTCTBHH IyJIbCAa HA COHHOM apTepuu;

- 0CBOOO/IUTH I'PYIHYIO KJIETKY OT OAEK/bl U PACCTErHYTh MOSCHON peMEHB;

- IPUKPBITH ABYMS MATbIIAMHA MEYCBHUIHBIN OTPOCTOK;

- HAaHECTH yAap KyJIaKoM IO TPYAHHE;

- HayaTh BBINOJHITH KOMIUIEKC peaHUMAaIliK (HEMpsMOW Macca)x cepila - pacrosIOKUTh
JIaJIOHb Ha TPY/IU TaK, YTOOBI OOJIBIION TMajel ObLT HAIPaBJICH HA CIiacaTels.

I'myOuHa npoaaBnuBaHus rpyAHON KiIeTKU He MeHee 3-4 cMm. Yacrora HaxkaTus 50-100 pa3 B
MHUHYTY; HMCKYCCTBEHHOE JbIXaHHWE - 3aXaThb HOC IIOCTPAIaBILIEro, 3aXBaTUTh IOJ0OPOIOK,
3aMpOKUHYTH TOJIOBY MOCTPAAABIIETO U CAeNaTh MaKCUMalbHBIA BBIJOX €My B pOT, /1Ba "Broxa"
HMCKYCCTBEHHOTO JIbIXaHus AenaroT nocie 30 HaJaBIMBaHUM HA TPYIUHY).

[IpoBoauTh  peaHUMalMIO  [OCTpaJaBUIeMy HeoOXoaumMo JuUOO 0  TOSIBICHUS
CaMOCTOSITENILHOTO JBIXaHUS M CaMOCTOSATENBbHON CepledHON NesTeTbHOCTH, 00 1O MPUOBITHS
MEIULUHCKUX PAOOTHUKOB, JTMOO 70 MOSBICHUS IPU3HAKOB OMOJIOTHYECKOM CMEpPTH.

Ilpusnaku, ceudemeibCmgyrouiie 0 OU0102UUeCKOU CMEPMIUL HOCIPAOABULEZ0:

- BBICBIXaHHWEC POTOBHILI I'JIa3a;
- /:[e(bopMaumI 3pavuka Ipru OCTOPOKHOM CKAaTUU TI'TIa3HOT'O s10JI0Ka najbHaMu,

- MNOABJICHUEC TPYIIHBIX IIATCH.

Ipusznaxku, ceudemenvcmeyrowiue 0 6He3anHOU (KIUHUYECKOU) CMEPpMU HOCMPA0ABULE20:

- OTCYTCTBHE CO3HAHUS,
- HET NyJIbCa HA COHHOM apTepuu.

Ilocmpaodasuiemy Haxo0auLemycsa 8 COCIOAHUU KOMbL (Hem CO3HAHUS, HO eCHlb RYbC):

- 3aBECTH OJIMDKANUIIYIO K ce0e PyKy IMOCTPAJaBIIETO 3a €ro rOJIOBY;
- MOBEPHYTh IMOCTPAIABIIETO IPYIBIO K ceOe Ha KOJICHHU;

- OUHMCTUTH NaJibIlaMH POTOBYIO IMOJIOCTh U HAIaABUTh HA KOPCHDB SA3bIKA,
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- YJIOXKHWUTH Ha ) XUBOT U IIPHUIIOKHUTH XOJO/ K I'OJIOBE.

B ciyuae kposomeuenusn apmepuio Heo0X00UMO NPUNCUMANLD:

- Ha KOHCYHOCTAX - BBIIIC MCCTA KPOBOTCUCHU
- Ha HI€W 1 I'OJIOBC - HUXXE PAHbI UJIU B paHEC.

Keym npu onacrnom kposomeuenuu MeHACMCA RO UCIMEUCHUIO HACA NOCTe HAI0NCCHUS T

B nanpHeimeM uepe3 kaxapie 30 mMuH. HanoxxkeHHBI HAa Oeqpo kKI'yT CHUMAETCS TOJIBKO IO
PacTOpsHKCHHUIO METUITUHCKOTO paOOTHUKA.

Ilpusnaxku ene3annoil ocmanoéku cepoya — pe3Kas OJEAHOCTb, MOTEPS CO3HAHUA,
HMCYE3HOBEHHME IyJbCa HA COHHBIX apTEpUsiX, MPEKPAICHHUE [bIXaHWS WIM TOSBICHUE DPEIKHUX,
CYIOPOKHBIX BJOXOB, PaCIIUPEHUE 3PAYKOB.

Henpsmoit Maccaxx cepama OCHOBaH Ha TOM, YTO MPH HaXaTUW HA TPYyIb CHEpENHr Ha3al
cep/ilie, pacnoioKEHHOE MEX1y TPYIMHON U MO3BOHOYHUKOM, CAABIMBAETCSA HACTONBKO, YTO KPOBb
13 €ro noJjiocteil nmocrymnaer B cocynl. Ilocne npekpaiienust HaJaBIMBaHUs CEPJILIE paclpPaBIIAETCs
Y B MOJIOCTH €r0 MOCTYNAET BEHO3HASI KPOBb.

Haub6oinee s dexruBen maccax cep/ia, HauaTblii HEMEUIEHHO TI0CJIE OCTAHOBKH Cep/Iia.

Jyist 5TOro 00JILHOTO MM MOCTPAaBIIEro YKIAIbIBAIOT HA IIOCKYIO TBEPIYIO MOBEPXHOCTD
— 3eMIII0, T0JI, AOCKY (Ha MATKON MOBEPXHOCTH, HAPUMEP MOCTENH, MacCaXX cep/ia MpPOBOAUTH
HETB35).

Oxka3bIBalOIKK TOMOIIb CTAHOBUTCS CJIEBA WJIM CIPaBa OT MOCTPaJaBILEro, KiIaJeT JaJ0Hb
Ha TPyAb MOCTPAJABIIET0 TaKUM 00pa3oM, 4TOObI OCHOBAHUE JIAJOHH PACIOJiarajioch Ha HIDKHEM
KOHIIE €ro IpyIUHBI.

Iloozomoexa nocmpadasuiezo K uCKyCCmMeEEeHHOMY ObIXAHUIO

VY0XUTh HA CIIMHY, HA POBHYIO TOPU30HTAIbHYIO TOBEPXHOCTb.

OcBOOOIUTH OT CTECHSIOIIEH JbIXaHHE OJEXKIbl - PACCTETHYTh BOPOT, PEMEHb, pPa3BsA3aTh
TaJICTYK U T.II.

MaxkcuManbHO 3alIpOKHHYTh FOJIOBY MOCTPAJaBIIETo, JIUISl YETO MOJOKUTH OJHY CBOIO PYKY
eMy IOJ II€I0, a APYTYIO - Ha J100, HaXaTh Ha JI00, MpUIEpKUBas LIEH0, IPU 3TOM OTKPOETCS POT U

A3BIK OCBO6OI[I/IT TOpTaHb.
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Puc.4
BBICTpO OUMCTUTH POT OT CIM3H, KPOBH, MHOPOIHBIX TeJl, YAAIUTh UX MalblieM, 00EPHYTHIM

HOCOBBIM IIJIATKOM HJIN Mapneﬁ, BBIHYTb CbEMHBIC 3Y6HLIC IIPOTE3BI.

Bovinonnenue uckyccmeenno2o OvlxXanus

ITo okOHYaHMH MOATOTOBUTENIBHBIX ONEPALMI 3aKMUTE HO3PH MOCTPAJABILIET0 MEKON UIn
nanbliamu, caenaete 2-3 riay6okux Baoxa. [ 1yboko BAOXHHUTE U, OXBAaTUB ry0aMH €ro poT, clelaiTe

C CWJION BlyBaHUE

1. NpoBeaute UCKyccTBEHHOE AbIXaHue
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Puc.6

['pynuHa npu 3TOM H0JKHA porudarbest Ha 3—4 cM, a P MUPOKON TPYTHOM KIIETKe — Ha
5—o6 cM. [locie kaxJ0ro HaAABIMBAHUS PYKU MPUIOJHUMAIOT HAJ I'PYIHOM KIETKOM, 4TOOBI HE
MIPEMSITCTBOBATh €€ PACIPABIECHUIO U HAIIOJHEHUIO CEP/ILla KPOBBIO.

Jns obserdyeHuss MpUTOKa BEHO3HOM KPOBU K CEPALly HOTaM MOCTPAAABILErO MPUAAIOT
BO3BBIIICHHOE MOJIOKEHHE.

Hemnpsimoii Maccak cepia 00s3aTelIbHO COYETAI0T C ICKYCCTBEHHBIM JIBIXaHUEM.

Maccax cep/ia U UCKyCCTBEHHOE JbIXaHUE YI0O0HEe NMPOBOAMUTH ABYM JniaMm. [Ipu sTtom
OJIMH W3 OKAa3bIBAIOIIMX TOMOINb JIelaeT OJHO BIyBaHHE BO3AyXa B JIETKHE, 3aTeM IpYrou
MIPOU3BOJUT YETHIPE - MATH CAABJICHUN IPYAHOU KIETKHU.

VYcnex HapyKHOTO Maccak CepAlla OINpeesseTcss MO CYXEHHIO 3padyKoB, IOSBIICHUIO
CaMOCTOSATENILHOTO MyJIbCa M IbIXaHus. Maccaxk cepa J0HKeH MPOBOIUTHCS 10 MPUOBITHS Bpaya.

Ecnu oTKpBITH pOT MOCTpaaBIIEMY HE YAAIOCh, MOXKHO IPOBOJUTH JIbIXaHUE "M30 pTa B HOC",
T.€. BAyBaTh €EMY BO3AYyX Y€pe3 HOC, 3aKPbIBAsI pOT MOCTPAJABLIETO.

KoHnTposb 3a moctynieHuemM Bo3ayxa OCYLIECTBISIETCS Ha IJ1a3 MO PacCHIMPEHUI0 TPYTHOU
KJICTKH IIPU KAXKAOM BAYBAaHUH, U €€ OITYCKaHWH. HpI/I IMOSIBJICHUH Y IOCTPAAaBIICTO cl1a0BIX BIOXOB
clielyeT UCKYCCTBEHHOE JbIXaHUE MO BPEMEHU COBMECTHUTH C €T0 JIbIXaHUEM.

HckyccTBeHHOE NBbIXaHKUE HEOOXOAUMO MTPOBOIUTH J0 Hayalla OKa3aHHs MMOMOIIHM BPauoOM WIIH
JI0 BOCCTaHOBJICHHSI TITYOOKOTO PUTMHYHOTO JIBIXaHUSI.

3akpeIThI  (HENpsIMOM) Maccak cepana. HasHadueHwe - HMCKYCCTBEHHOE TMOIep)KaHWe
KpOBOOOpaIIeH!s1 B OpraHU3MeE IOCTPAJABIIETO W BOCCTAHOBJICHHE HOPMAIbHBIX E€CTECTBEHHBIX
cokpareHuii cepana. KpoBooOpalieHue IOCTaBIsSe€T KHCIOPOA IO BCEM OpraHaM W TKaHIM
opranuzma. CrenoBaTelnbHO, OJHOBPEMEHHO C MacCaXeM cepAla JO0JDKHO IPOU3BOJIUTHCA
HCKYCCTBCHHOC JIbIXaHHUC.

Iloozomoseka K __maccaxycy _cepoud SBISICTCS  OJHOBPEMEHHO M TMOATOTOBKOM K

HCKYCCTBCHHOMY JIbIXaHWUIO, TaK KaK OHa MIPOHU3BOAATCA COBMCCTHO. Horu noCTpaaaBIICrO

pexoMeHayeTcs npunoaHaTh Ha 0,5 M 17 3 hekTuBHOCTH Maccaxa.
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[Ipu BBIMOTHEHHM Maccaka cepilla BCTaHbTE COOKY, 3aliMUTE TakKoe IOJIOXKEHHE, MpU
KOTOPOM BO3MOXEH 0oJiee MM MEHEe 3HaYMTEeIbHbIN HAKJIOH HaJ HUM. HakaTie nmpousBoauTcs Ha
HIDKHIOIO TPETh TPYJIUHBI.

I'pynuHa - 3TO KOCTh IepeHeil yacTH cKelleTa, coeAuHsomas pedbpa. Hamoxure Ha Hee
JaJI0Hb OJHOM pPyKH, a JIaZloHb IPYrod - Ha ThUIBHYIO NMOBEPXHOCTh mepBoil. HamaBnuBanue Ha
TPYAUHY CIEAYET MPOBOJAUTH OCHOBAHUEM JIa/IOHH, a HE BCEH JIaJOHBIO, BEICOKO MPHUITOAHSB MabIIbI
PYK, 4TOOBI OHU HE KacaauCh IPYAHON KIETKH MOCTPAIABIIETO.

OnpenenuB IpOIHIYIbIBAHHEM MECTO HAJaBIMBaHUA (OHO HAXOJIUTCS MPUMEPHO HA JIBa
najiblia BhIIIE MSATKOTO KOHIA TPYAMHBI, PUC.7), OKA3bIBAIOUINI MOMOIIb KJIAJET Ha HETO HUKHIOIO
4acTh JIAJOHU OJIHOM PYKH, a 3aT€M CBEPXY 3TON PYKHU MOJ MPSIMBIM YIJIIOM KIIAJET APYTYIO PYKY U
HaJaBJIMBAE€T Ha IPYAHYIO KJETKY MOCTPaJaBLIETO, CJIErKa MomMoras IpH 3TOM HAaKJIOHOM BCEro
koprnyca (cM. puc.8). Ilpu 3ToM mpeamiedbss U IUIEYEBbIE KUCTH PYK OKa3bIBAIOIIETO IMOMOIIb
JIOJKHBI OBITh PA30THYTHI 10 0TKA3a, a MalbIlbl 00EHX PYK, CBEIEHHBIE BMECTE, HE IOJKHBI KacaThCs

IPYAHOU KJIETKH ITOCTPAIaBIIETO.

Pucynok 7. Mecto HamaBnMBaHUS Ha TPYAHYIO KIETKY ITOCTPAJABIIETO NPU HAPYKHOM
Maccaxe cepaua

HanaBnuBath OBICTPBIM TOYKOM H30 BCEX CHJI, YTOOBI CMECTUTh HMXKHIOKO YacTh TPYIHHBI
BHU3; HaJaBJIMBaHUE Ha TPYAMHY MPOM3BOJIUTE C YAaCTOTOW OAMH pa3 B CEKYHIY, YTOOBI CO3/1aTh

JIOCTATOYHBIN KPOBOTOK.
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Puc.8

C OonbIION OCTOPOXKHOCTBIO CIEAYET JAeNaTh MAacCaX JIIOJIAM IMOXKHIOTO BO3pacTa M3-3a
OTIaCHOCTH Tiepesioma pedep u TpyAuHbl. [IoMHHTE, 9TO Maccax ceplla U UCKYCCTBEHHOE JbIXaHne
MIPOU3BOJISATCS TIONIEPEMEHHO.

KoHTponp 3a mpaBHIBHOCTBIO 3aKPBITOTO Maccaka Cepana OCYIIECTBIAETCS IO
MPOLIYNBIBAHUIO MYJIbCa HAa COHHOM apTepuu MOCTPAJaBIIEr0, a TaKXkKe IO CY)KCHHIO 3PayKoB,
IMOSABJICHUIO Y MMOCTPAAaBHICTO CAMOCTOATCIBHOIO0 JAbIXaHWA, YMCHBIICHUIO CHHIOINHOCTHU KOXH H
BUJIUMBIX CIIN3UCTBIX 000J104€EK.

JlnutenpbHOE OTCYTCTBHE IyJbCa MPHU TOSBICHUU APYTUX MPU3HAKOB OXKUBICHUS CIY)KHUT
npu3HaKoM GuOpusUIALINuY cepana. B aTom ciydae He0OX0IMMO MPOAOIKATE OKa3aHKEe TOMOIIH 0
MPUOBITHS Bpaya Il TOCTaBKHU B JIeueOHOe yupexaeHue. O BOCCTaHOBICHUH PaOOTHI ceplia CyIsT
IO TIOSIBIICHHIO Y TTOCTPAIaBIIETO COOCTBEHHOTO PETYIISIPHOTO ITyJIhCa.

Ilocneoosamenvruocmo CDOUHbIX _Mméep no OKA3aHur doepauednoil nomowiu

nocmpaoasuiemy.

1. [ToAroToBUTH MOCTPAIaBLIETO K UCKYCCTBEHHOMY JBIXaHHUIO

2. Cnenatp mepBble 12 BIyBaHMII Kak MOXXHO OBICTpee, Neasi TpH TNIYOOKHX BJIOXa Tepen
KaX/1bIM BIyBaHueM (1 BIyBaHuUe 3a 5 CeKyH[).

3.IlpoBepuTh HATHYHUE MyJIbCA.

Eciu mosiBuics mynbc M crnabble BOOXH, HPOAODKUTH BAYBAHUS B TaKT JBIXaHUIO
MOCTPAAABILETr0, OCYIIECTBIISASE KOHTPOJIb 32 IIXaHUEM U ITYJIbCOM.

Ecnu mynbc He MOSABMIICS, HEMENJICHHO HayaTh CEpACYHO-JIETOYHYIO peaHuManuio. Ecimu

YCJIOBCK OKa3hIBACT ITIOMOIIb OJHMH, TO OH JOJIDKCH ACJIAaTh HA 2 6LICTpLIX BIyBaHUA 15 HaJaBIUBaHUMN
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Ha TpyauHy. Ecnum momoinb OKka3bIBalOT 1BOo€ - | BAyBaHME M S5 HAJaBJIMBAaHHUI IMOOYEPEIHO,
OCYIIECTBJISIS KOHTPOJIb 32 peakIueil mocTpa aBIIero.

HpO(l)QCCHOHaJILHaﬂ MEAUIMHCKAA MOMOLIb MOTEPHEBIIEMY

e+

o ah

Puc.9
[To mpuesne Opuraabl CKOpPOW TOMOIIM OCYIIECTBIISETCS KOMIUIEKC pPEaHUMaIlMOHHBIX

JNEUCTBUM, TMOAKIIOYAIOTCA TIpenapaTbl HCKYCCTBEHHOM BEHTWISIMM JIETKHMX. B cioydae
Hen(h(HEeKTUBHOCTH 3aKPBITOTO Maccaka cepiila WHTpakapAualbHO OOJBHOMY BBOJST PacTBOP
KaJIBIIUS XJIOPUJIA U aJpEeHATINHA, WIH K€ TTPOBOJIAT MPOIEAYPY MIEKTPOAeHHUOPUIIISIIIN.

TpaHCIOPTUPOBKA TMOCTPAAABIIMX OCYIIECTBISAECTCS CTPOTO B JIEKAyeM IOJIOKEHUU TPHU
HEMpPEephIBHOM MOHHUTOpHHTE paboThl cepana. He mozxe dem uepe3 30 MUHYT mociie TOTO, Kak
MOTEepNEBIINI Tpuien B cels, Bpaud CKOpOH TMOMOIIM JOJKHBI OKa3aTh HEOOXOJMMOe
MIPOTUBOIIIOKOBOE JieueHue. Jlanee Tepanusi MpOBOAUTCS B CTEHAX CTAIMOHAPHOTO MEAYUPEIKICHUS
o] HaOJIF0ICHUEM CIICIIHATIMCTOB.

ITocne BoccTaHOBIEHHUST PAOOTHI CEPACYHONM M JBIXATEIHHOM CHCTEM MPOBOJUTCS PSII

JUArHOCTUYECKUX MPOLIeAYD.
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NPH NOPAKERUN SNEKTPOTOKOM

Mepnan nomouls. MPeKPaTHTL ACHCTANE TOKA (BLIKNMONUTE PYSHNBHUK,
BLIXNOYATENL, CYXOH NanKon OTGPOCHTL anexTponponoa). Mpu arom cson
PYKM HAAO 33WMTHTL PEIMHOBLIMM MNEPMATKAMMK, CYXHMH MNAOTHLIMK
PYXaBHUAMMK, OREKI0N K T.N,

OBecnownTt NocTp y MOKOM, M3 YHACYOK OXOra HANOXWTH
NOBA3KY.

Mpu oTCYTCTBMM y NOCTPAAABLICIO COIMAHMA M NYNbCA HA COMKOA
aprepun 1Y © HANATHL A b Y Abl M HENPAMON
Maccax cepaua. Koraa nocTpagasiumi NPHALT 8 COIHANME, 610 HAAO TONNO
YKPLITh, A3Th GMY NUTLE

Puc.10

Hanoxexne CTePUNLHON NOBAIKU

WeKyceTBeHHO® AbIXAHKE W HONPAMOK MacCax cepaua
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Konmponwsnusie éonpocwi

1.HazoBuTe sTambl oka3aHus MEPBOIl JOBpaueOHON MOMOIIM YEIOBEKY MOCTPaJaBIIEMy OT
BO3JICUCTBUS JIEKTPUUECKHUM TOKOM

2.Kak nmpou3BoIUTCS OCBOOOKIEHNE TTOCTPAIABIIErO OT AEUCTBUS TOKA?

3.IlpaBuia okazaHus TEpBOW JTOBpauyeOHON METUIIMHCKOW TOMOIIM TOCTPaJaBIIeMy OT
JICUCTBUS TOKa.

4.Cnenyer nu OKa3bIBaTh MOMOIIH MOCTPAIaBIIEMy, Y KOTOPOTO OCTAaHOBHJIOCH JBIXaHHUE H
cepaueduenue?

5.IIpaBusia BBIOJIHEHHS] HICKYCCTBEHHOT'O JIbIXaHUS

6.HpaBI/IJ'Ia BBIITOJIHCHHA HCIIPAMOTO MacCCaxKa cepaua

IIpenonaBareins Jlyanna I'.A.
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