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YKpoLieHue orHs

B.l. CuHunoB

lMepBuYHbIE CpeacTBa NOXapoTyLeHUs npeaHa3Ha4YeHbl 4 npu-
MeHeHUs1 B Ha4aJibHOW cTaauu roxapa wiav sBo3ropaHus. K rakum cpen-
CTBaM OTHOCSITCSI crieynasibHble e MKOCTU C BOLA4OM U NecKoM, JionarThbl,
Beapa, JIoMbl, 6arpbl, ac6ecToBbie NoJIOTHa, rPyo6oLUepPCTHbIEe TKAHU U
BOWI0K, orHeTywunTenn. OnpegesieHne Heob6xoanMo Kosim4ecTsa rnep-
BUYHbIX CPEeACTB Mo)XapoTyLueHus pernameHTupyertcs "lipasunamu rno-
JxapHow 6e3onacHocTu B Poccuiickoii Pegepaunn” (MM6-01-93). NMpu
onpegesieHnn BUAOB U KOJINYEeCTBa NnepBUYHbIX CPEeLCTB MoXKapoTyLUe-
Hus cnenyeT y4uTbiBaTb (PU3NKO-XUMUNYECKUEe U MOXKapOoornacHbIe CBOM-
CTBa roproYyvx BeLlecTB, UX OTHOLUEHUEe K Or-HeTyLlalluMm BeLlecTBam,
a Takoke nioLyanb NoMeLLeHWi, OTKPbITbIX MJ0LaA0K U YCTaHOBOK.

0YKM ON19 XpaHEeHNs BOAbl AONXKHbI MMETb 00bem He MeHee 0,2 M® 1 KOMIMJIEKTO-
BaTbCS BeapamMu. AmKM ans necka AonxHbl umetb 06bem 0,5; 1,0 unm 3,0 M3 n
KOMMEKTOBaTbCSA COBKOBOW flonaToii. EMKOCTV A1 mecka, BXOASLME B KOH-
CTPYKLMIO MOXaAPHOr0o CTeHAa, A0/KHbI ObiTb BMECTUMOCTLIO He MeHee 0,1 m°
KoHcTpyKkums slimka fonxHa obecnednBaTh yaA0OCTBO N3BIEHEHNS Mecka U UCKITioHaThb Mo-
najaHune 0CaaKoB.
Ac6ecToBbIE MOIOTHA, FPYOOLLEPCTHBLIE TKAHW 1 BONIOK pa3dmepom He meHee 1,0x1,0
M MpeaHasHavyeHbl Ofs TylleHus HeGOoMbLINX 04YaroB noxapa Mpu BOCMJaMEHEHUN Be-
LLIECTB, FOPEHMNE KOTOPbIX HE MOXET NpoucxoanTb 6e3 gocTyna Bosayxa. B mectax npume-
HEHWS 1 XpaHeHWs! JIErKOBOCMIAMEHSIIOLLIMXCS U FOPIOYNX XNOKOCTEN pa3mMepbl NoaoTeH
MoryT 6bITb yBenuyeHsbl (2,0x1,5 nnm 2,0x2,0 m).
OrHeTyLwmnTesb, Kak NepBUYHOE CPEACTBO MOXAPOTYLLEHUS, 1 B Hallle BPeMsi OCTaeT-
ca Hambonee pacnpocTpaHeHHbIM, 3GdEKTUBHBIM U AOCTYNHbIM B MPUMEHEHUN U30enun-
em.

Knaccndmkaums orHetywmTtenen.

Mo Buay npumeHsieMoro orHeTy-waiiero Bewectea (OTB):

- BogHble (OB);

- BO3AyLWHO-NeHHble (OBM);

- nopoLukoBble (OM);

- rasoBble, B TOM yucine yrnekucnoTHble (OY) n xnagoHosble (OX).

Mo Buay BbiIxoasLEi CTPYU OrHe-TyLlaLLero BewecTBa (419 BOAHbIX OFHETY-
wuTenen):

OrHeTyWwuTeNb YrNeKNCcNoTHbIN OY-1

- OFHETyWwMTenn C pacnblineHHon cTpyen (P): cpeaHuii anaMeTp kanenb crnekTpa
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pacnbineHus 6onee 100 MKMm;

- OrHeTyWWUTEeNn C MeNKoAMCMNEPCHONM pacnblIeHHOW CTpyen
(M): cpepHuin omameTp Kanenb crnekTpa pacnbiieHns 100 Mkm 1 me-
Hee;

- OTHeTywwuTenun ¢ komnaktHon ctpyen (K).

Mo KpaTHOCTU NeHbl (AN BO3AYLWHO-NEHHbIX OrHeTyLuTe-
nen):

- Hu3koi kpaTtHocTu (H) oT 5 po 20;

- cpenHeli kpaTtHocTh (C) cebiwwe 20 go 200.

Mo npuHUMNY BbITECHEHUS OrHETYLUALLEero BeLecTBa:

- 3akayHble (3);

- ¢ 6annoHoM cxartoro rasa (6);

- Cra30reHepupyoLLMM 371IEMEHTOM (r);

- C 9XEKTUPYIOLLMM YCTPONCTBOM (X);

- C TepMUYECKUM IEMEHTOM (T).

Mo BO3MOXHOCTU Nepe3apsaaKu:

- nepe3apsXaemble;

- Henepesapskaemble (04HOPAa30BOro NoAbL30BaHMUS).

Mo BenuumnHe paboyero gaBneHus:

- HM3KOro paBfieHus (paboyee pOaBneHwe paBHO WAKM Huxe 2,5 MMa npu
TemnepaTtype okpyxatowern cpegpl (20£2)°C);

- BbICOKOrO pgaBnieHus (paboyee paBneHue Bbiwe 2,5 MMa npu TemnepaType
okpyxatoLeri cpenpl (20+2)°C).

B 3aBUCUMMOCTMU OT NOJIHOW MAcCbl U BO3MOXHOCTU TPAHCNOPTUPOBAHUS:

- Ha nepeHocHsble (06uein maccon oo 20 Kr);

- Ha nepenguxHble (Maccoir 6onee 20 kr).

B 3aBMCMMOCTM OT BMAa 3aPSHKEHHOro OrHeTyllaulero BeLecTBa OrHeTyLuMTenu
MOTYT MCMOMb30BaTbCS S TYLLUEHUS 3aropaHnii OAHOIO UM HECKObKUX N3 CReayoLLnX
KJ1aCCOB MOXAaPOB rOpPOYMX BELLECTB:

TBEPAbIX FOPIOYMX BELLLECTB (Knacc A); XMUAKMX rOproYmMx BeWwecTB (knacc B);

- rasoobpasHbIx ropioynx Belects (knacc C);

- MeTaINoB 1 MeTaNIoCoAepKalumx BelecTs (knacc [);

- 3JeKTPOYCTaHOBOK, HAXOASLUMXCS MO, HAMPsXXeHNeM (Knacc

OrHertyLmTesns
yrnekucabii OY-1

E).

Bce orHeTyLumTeny paHxmpytoT B 3aBUCUMOCTM OT UX CNOCOBHO-
CTU TYLUMTb MOZEJSIbHbIE 04aru rnoxapa pasfiMyHoli CNOXHOCTU. Yem
BbilLE paHr MOAESIbHOrO o4ara noxapa, KOTOPbIi MOXET MOTYLIWTb
[aHHbI OrHETYLINTESb, TEM BbILLE €ro OrHeTyLlalllas CroCOOHOCTb.

KonmyecTBo 1 paHr orHeTyintenein, Heo6XoaAMMbIX AN 3aLUThI
KOHKpPeTHOro 06bekTa, ycTaHaBAMBaOT MCXOAs U3 CBOMCTB 0Opallato-
LLIMXCS FOPIOYNX MaTepuanos, paaMepa 3aluaemMoi niowaan, Be-
JINYMHBI NMOXAaPHOW Harpy3Ku 1 KaTeropumn 3alyLaemMoro nomeLle-
Hus, onpenensemoii no HMNB 105-95.

Moaynb nopoLKoBoro
10XapoTyLLEeHNSs
MIIr1-0,5 "BypaH-0,5"

"

“O}IHHL B ENHDUWOM - “HLUDOHDDUO&‘QQ WDWIUIONI OU DWOINVDNTIOUI 020MI9hNHXIU mmwomfgng pwMoodu dODHOuD



"Crpormas xamepa” (¢ 01.01.2005 2. "I'panu 6esonacnocmu”) N4 (24) 2004 2. cmp. 32-36

Bu6auomexa mexnuueckozo cneyuaasucma no cucmemam 6esonacnocmu’ - komnanus ' THHKO"

”

Cnoucop npoekma

Hanbonee yHuBepcanbHeIMM NO 061acTy Npu-
MeHeHUs 1 No paboyeMy Amana3oHy Temnepartyp sB-
- NISIOTCS NOPOLUKOBbIE OFHETYLUNTENN (0COOEHHO C 3a-

_ . psooM Tuna ABCE), KOTOPbIMUM MOXHO YCMELUHO Ty-
[ ) LWMTb MOYTM BCE KNlacChbl MOXapoB, B TOM 4yucne u
anekTpoobopyaoBaHMe, HAXOASLLEECS Mo, Hanpsixe-
Hnem oo 1000 B.

HepocTtatkaMy MOPOLLKOBBLIX OrHETyLUIUTenen
ABNSIOTCS:

- OTCYTCTBME NPV TYLUEHUWN OXJIaXAaloLLero
addekTa, YTO MOXET NPUBECTU K MOBTOPHOMY BOCM/IAMEHEHMIO Y>KE MOTYLLIEHHOMO Fopto-
4ero OT HarpeTbIX 3/IEMEHTOB CTPOUTESIbHBIX KOHCTPYKLMIA Ui 060pya0BaHNS;

- 3HauMTenbHOE 3arpsi3HeHMe MOPOLLKOM 3allMLLaeMoro o6bekTa He No3BoNseT
MCMNOb30BaTh MOPOLUKOBbLIE OFHETYLWWUTENU OAS 3aliUTbl BbIYUCIUTENbHbLIX 3a/0B,
3N1EKTPOHHOIr0 060pPYAOBaHUS, 3neKkTpuyeckoro obopyaoBaHMS C BpallalowuMmcs
3NeMeHTaMu, My3eiHbIX 3KCMOHATOB U T.M.;

- B peaynbrate 06pa3oBaHUs MOPOLLKOBOro obnaka npu TyleHun obpasyeTcs
BbICOKAsl 3aMbl/IEHHOCTb U PE3KO CHWXAEeTCs BUOMMOCTb (OCOOEHHO B MOMELLEHUSX
HebosbLLOro 06bema);

- o6nagast BbICOKOV AMCNEPCHOCTbLIO, OFHETYLLALLME MOPOLLKM NPU XPaHEeHMU NPO-
SBAIOT CKJIOHHOCTb K KOMKOBAHMIO U CNEXUBAHMIO, YTO MOXET MPMBECTU K MOTEPEe UMM
CNOCOBHOCTM TPAHCMOPTMPOBATLCS MO TPYOOMPOBOAY MW LUMAHFY 1, Kak CleacTeme, K no-
Tepe orHeTywallelt cnocobHocTu. Mo3ToMy NpY MCMNOb30BaHMM NMOPOLLUKOB B OrHETYLUN-
Tensax HeobxoAMMo CTPOro cobnoaaTb PEKOMEHAOBAHHbIA PEXUM XPaHeHUs 1 nepuoau-
4eCcKn NPOBEPSITb AKCMJIyaTaLMoHHbIe NapaMeTpbl OTB (BNaXHOCTb, TEKYYECTb U Ap.).

YrnekMcnoTHbIe OrHETYLUUTENN C HAUBOMbLUMM YCNEXOM MOTYT MPUMEHSATLCS A
TYLIEHUS HEBObLLUNX NMOXAPOB PA3NIMYHOro 060PYA0BAHMS, B TOM YMCIIE 1 HAXOOALLErocs
nopn, HanpsixeHnem o 10 kB. OddekTBHOCTb OrHeTyLunTeNnel 4aHHOro Buaa 3aB1McuUT oT
Tvna guddysopa, NPUMEHSEMOro ans nonaydeHus ctpym OTB, koTopas MOXeT ObITb UK B
BUE CHEXHbIX XJIOMbEB (Takme OrHeTywmnTenn Hanbonee sdPeKTUBHbI 4SS TyLEHUS MO-
XapoB knacca A), unu B BUae ra3oBoi ctpyn (Hambonee apdeKkTUBHbI A8 TYLLIEHUS noxa-
pos knacca E).

K HepocTaTkam yrnekmMcnoTHbIX OFHETYLUUTENEN MOXHO OTHECTH:

- WHEePTHOCTb OrHeTyLlaLero BeLlecTsa, KOTopoe TyLIUT TObKO My-
TeM pa3baBneHns ra3oBoi Cpesbl;

- BO3MOXHOCTb MOSIBNIEHNS 3HAYUTENbHBIX TEMOBLIX HAMPSXXEHWNA B
pe3ynbTaTe Pe3koro oxnaxaeHns 06bekTa TyLLEHUS;

- HakomnneHve 3apsaoB CTATUHECKOrO 3M1eKTPUYECTBA HA OTHETYLIU-
Tesie Npuv BbIXOAE YINEKUCNOTbI;

BO3MOXHOCTb TOKCUYHOIO BO3AENCTBMS MAPOB YIMEKMUCNOThI Ha opra-
HU3M 4YesioBeka, 0COBEHHO MNP TYLLIEHUM NOXapa B MOMELLEeHUN (Npu nona-
OaHUN B OPraHn3m YenoBeka B BOJbLUNX KOJIMYECTBAX OHA Bbl-
3bIBAET rOJIOBOKPYXXEHME 1 yayLIbe C NOTepet CO3HAHUS) N BO3-

Mozynb MopoLLIKOBOro noxapoTyLLIeHNs]
MIIr-2,5 "BypaH-2,5"

OrHeTyLmTe b NoPOLLKOBbIV
3akayHoiOrl-2(3)
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MOXHOCTb 0OMOPOXEHUS, T.K. TeMnepaTypa BbIXO-
nauieri ctpym OTB noHmxaeTcst Ao MuHyc 60°C;

- CHmxeHne 9hDEKTUBHOCTM OrHETYLIN-
Tens npu oTpuuaTesibHbIX TemMnepaTypax, 4To CBs-
3aHO CO 3HAYUTENbHbIM U3MEHEHMEM BENYMHbI
[aBfieHs NapoB AMokcuaa yrnepoaa npu name-
HEHUKN TemnepaTtypbl.

MomelLeHre nocne NPYMEHEHMS B HEM Yrie-
KMCNOTHbIX OrHeTywmTenen 06a3aresibHo He06X0AMMO NPOBETPUTD.

XoTs xnafoHbl 1 061a4at0T BbICOKOM OrHeTyLallelt CoCoOHOCTBIO, HO B CBSA3M C TEM,
4YTO OHW OKa3bIBAIOT OTPULLATENBHOE BO3AENCTBME HA OKPYXaloLLylo cpeay(oco6eHHo Ha
030HOBBIN CN0I), MPUMEHEHNEXNAA0HOBBLIXOMHETYLUUTENEN A0MKHO OblTb OrpaHNYeHo Te-
MU ciydasmun, korga ans addOEKTUBHOMO TyLLEHMS noXxapa HeoOXoanMbl "HUCTbIE” OTHETY-
Lalme CocTaBbl, He MOoBpexaatoLme 3awmiaemoe 06opyaoBaHne nnm 06bekTbl (OBM,
pafvoaIeKTPOHHAs annapartypa, My3eliHble 9KCMOoHaThbl, apXuBbl U T. A.). OTO CBA3aHO C
3anpeLeHrem (Mo MexayHapoaHbIM COornalleHsIM) NPUMEHEHNS B Ka4eCTBE CPEACTB Ty-
LLEHMS NOXapoB 030HOPa3pyLLaoLWMX x1afo-HoB. B HacTosLee BpeMsl yCNeELLHO NPoBO-
nsTcs paboThl MO MOMCKY M 0TpaboTke NPOM3BOACTBA 030HO6E30MACHbIX XJ1aA0HOB.

HepocTtaTkamMu xnafoHOBbLIX OFTHETYLUMTENEN ABNSOTCA TOKCUYHOE BO3AENCTBIME X1a-
[OHa 1 NPOAYKTOB €ro MMposin3a B ouare rnoxapa Ha opraHvM3M 4YesioBeka, NMoBbllLeHHas
KOPPO3MOHHAs aKTUBHOCTb XNafloHa U BO3MOXHOCTb Pa3pyLUeHNs 030HOBOIO CJI0S.

Bo3aylWwHO-NeHHble OrHeTywmnTenn Havbonee NPUrofHbl AAs TYLWEHWUS MOoXapoB
knacca A (0coO6eHHO CO CTBOJIOM MeEHbI HU3KOW KPaTHOCTK), a Takxke - NoXapoB knacca B.
AP PEKTMBHOCTb BO3AYLLIHO-MEHHbLIX OFHETYLUMTENEN 3HAYMTENBHO BO3pacTaeT npu 1c-
NoJsib.30BaHNM B Ka4eCTBe 3apsaa GTOPUPOBAHHLIX NIEHKOOOPa3yoLLMxX neHoobpa3oBarte-
nen.

Ons nonydyeHust BO3OYLLIHO-MEXAHNYECKONM MeHbl CPefHel KpaTHOCTU UCMONb3YoT
cneunanbHoe YCTPOMCTBO -NeHOreHepaTop, KOTOPbIA COCTOUT 13 KOPMyca CO CXOAALLIMM-
CSl M pacLUMPSIOLLMMCS KOHYCaMu, pacrnbinTens pacteopa neHoobpasoBaTens 1 naketa
MeTa/IMyeckmx cetok. Bosayx, HeoOXoOouMmblA [0S NMEHOOOPA30BaAHUS, IXKEKTUPYETCS
pacnblIeHHONM CTpyel pacTBopa NeHooOpa3oBaTeNs 1 YBIEKAETCs ero KanisamMm Ha naket
CeToK, rae 1 GopMUPYETCS NOTOK MeHbl, BbIXOAALLMI N3 HAcadKa NeHoreHepaTopa B BUAE
CTpyMW.

HepocTtaTkoM BO3A4YLLHO-MEHHBIX OFHETYLUUTENEN ABNSEeTCS BO3MOXHOCTbL 3aMep3a-
HMa paboyero pactesopa Npu OoTpuuaTeNbHbIX TemrnepaTypax, ero A4OCTaTOYHO BbICOKas
KOPPO3MOHHAs aKTUBHOCTb, HEMPUMEHUMOCTb OTHETYLUMTENEN ANS NMKBUAALMN NOXAPOB
000pynoBaHuKsl, HAXOASALWErocs NOL HanNPsXXeHNEM 3NeKTPUYECKOro Toka, 1 Ang TyleHus
CWUJIbHO HarpeTbIX UK pacniaB-NeHHbIX BELLECTB, a Takxke BELEeCTB, OYpHO pearnpyoLmx
C BOOON.

XnMmnyeckne neHHble OrHETYLUMTENM, HECMOTPS Ha MPOBOAMBLUEECS B MocnenHue
rofbl yCOBEPLUEHCTBOBAHME UX 3apaaa, Kak MOpasibHO YCTapeBLUME U UMEIOLLME HU3KYIO
OrHEeTyLalllyl0 CMoCOOHOCTb, AOMKHbLI BbIBOOUTLCS M3 3KClyaTauum 1 3aMEHSITLCS Ha
6onee adp@PekTMBHble BO3AYLIHO-MEHHbIE WM  MOPOLIKOBbLIE  OFHETYLIUTENN.

leHeparop neHbl [TIC 600
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EOWHCTBEHHBIM MPEUMYLLECTBOM XUMUYECKMUX
MEHHbIX OFHETYWUTENENn SBNSETCA WX HU3Kas
CTOMMOCTb M NPOCTOTa Nepe3apsaaku.

XKXWOKOCTHbIE OFHETYWUTENN B OCHOBHOM
NPUMEHSIIOT 19 TyLeHns noxapos knacca A. B
BOAHbIN 32psig, 9TUX OrHETyLMTenem MoryT BBO-
onTbcs 0,06aBKM, YBENMYMBAIOLLME MX OrHETyLIa-
LLYKO CMOCOBHOCTb MYTEM CHUXEHUS Koadpduum-
€HTa MOBEPXHOCTHOr0 HAaTSXEHUS BOAbl UM PACLUMPSAOLWLME TeMnepaTypHbIn AMana3oH
aKcnnyaTtaLmm OrHETYLUNTENEN NYTEM CHUXEHUS TEMNEPATYPbl 3amMep3aHns BOOHOMo 3a-
psiaa. HepoctatkaMmu XMAKOCTHbBIX OFHETYLLUTENEN ABASIOTCS HEBO3MOXHOCTb UX Npume-
HEeHWs NS NIMKBMAALLMM MOXapOoB 060PYA0BaHNS, HAXOOSLLErOCS NoA, HANPSKEHNEM ANeK-
TPUYECKOro ToKa, 1 N9 TYLUeHUS CUIbHO HarpeTbiX UM pacniaBfieHHbIX BELLECTB, a Tak-
Xe BelLLecTB, 6ypHO pearnpyoLLmx ¢ BOAOMN.

PekoMeHzaumm no NPUMEHEHNIO OrHETYLUMTENEN ANS TYLUEHUS MOXapPOoB PasfinyHbIX
KJ1TacCOB NpuBeaeHbl B Tabnuue 1.

JononHnTenbHble OrHETYLLNTENN MOTYT OblTb YCTAHOBNEHbI Ans obecnedeHns Gonee
HaZEeXHOM 3aWwnTbl 06bEKTA.

lepeHOCHbIE OrHETYLUMTENN HEe MOTYT OblTb €AMHCTBEHHLIM CPEACTBOM 3aLUUThl OT
noxapa, ecnv BO3MOXEH MPOJSIMB FOpIoYert XnaKoCcTv Ha nnowaan 6onee 1 M? unm cnoem
¢ rnybvHo 6onee 6 Mm. B aTom cny4ae HEOOXOAMMO OCHACTUTb MOMELLEHNE CUCTEMON

PykaB noxapHblii 1aTeKCUpPOBaHHbIN

Tabauua 1
OppekTBHOCTL NPUMEHEHVISI OTHETYLLUTEIEN B 3aBUCUMOCTY OT K1acca roxapa
OrHETYLUUTENN
Knacc BospywHo-
noxapa BoaHele nemyu,le" Mopowko-  Yrnekucnot- XnagoHo-
Bble Hble Bble
P M H C
A +++ ++ ++ + ++ 2 i +
B - + ++ ++ +++ + ++
C - - - - +++ = +
D - - - - +++43) = -
E - - - - ++ ++44 +++
Mpumeyaune

1) ncnonb30BaHVe PacTBOPOB PTOPUPOBAHHBIX MIEHKOOOPA3YOLMX TEHO06Pa30BaTeNEl MOBbILLIAET
9P PEKTUBHOCTL MEHHbIX OTHETYLUMTENEN Ha OAHY CTYNEeHb;

1) Ans orHeTylumMTene, 3apskeHHbIX nopoLukom Tvuna ABC;

3) ans orHetywmTenen, 3apsXKeHHbIX CrieumaabHbIM MOPOLLUKOM M OCHALLEHHbIX YCrIOKoUTeseM ro-
POLLKOBOW CTPYU;

4) KpOME OrHeTyLUNTENEN, OCHALLEHHbIX METaI/INYECKUM ANGDPY30pOM AJ1s1 10AAYN YITIEKNCSIOTbI Ha
ovar noxapa.

YcoBHble 0603HaYeHVsI OrHETYLLNTENEel:

"+++" - Hanbonee a¢PEKTUBHLI NPU TYLLEHWM 0Xapa AaHHOro kiacca;

"++" - npUroAHbl 4515 TyLEHWS NoxXapa AaHHOIro Knacea;

"+" - HeOCTAaTOYHO IPOEKTUBHBLI PV TYLLEHUM MoXapa AaHHOro Kiacca;

"-" - HenpuroaHsl 415 TyLLEeHUS 110Xapa AaHHOro Kiacca.
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OpeHnpoBaHns roptoyen XUOKOCTH, YCTaHOBUTb
nepeaBmXHbIe OrHeTYLINTENN U 060pya0BaTh NOMELLEHNE
CUCTEMOW aBTOMATUHECKOr0 NOXaPOTYLLEHMS.

JonyckaeTcs nomeLleHusi, 060pyaoBaHHbIE aBTOMATU-
YECKMMW MM MOAYNbHBIMU YCTAaHOBKAMU MOXAPOTYLUEHWS,
obecneynBaTtb orHetTywmntenamm Ha 50% OT ux pacyeTHOro
KosiMyecTBa.

Ha o6bekTax ¢ NOBbILLUEHHON NOXAPHOW OMacHOCTbIO HE
[0MyCKaeTCst NPUMEHSTb MOPOLLKOBLIE U YINIEKUCIIOTHBIE Or-
HeTyWwuTenn ¢ pactpybamu U3 guanekTpuyeckux matepua-
JIOB BBMAY BO3MOXHOCTM HAKOMIEHUS HA HUX 3apsa0B CTaTyh-
4eCcKOro aneKkTpuyecTBa.

Ons TyweHns noxapos knacca [ (MeTanibl M MeTannocoaepxalne BeLLecTsa)
[OJIKHBI BbIOMPATbCS MOPOLLKOBLIE OFHETYLLMTENN, UMEIOLLME B Ka4ecTBe 3apsna crneum-
albHbIV MOPOLUKOBLIN COCTaB, MpeAHa3Ha4YeHHbIN ANs TyLWeHWs JaHHOMO BeLLecTBa, 1 OC-
HallleHHble, KaK NpPaBuo, YyCrIoKOUTENS MY NOPOLLIKOBOM CTpyW. MapaMeTpbl 1 KOMYECTBO
OrHEeTyLIMTeNen fOKHO ONPeaenaTbCs NCXoaa U3 cneunduky obpaLLaloLLmXcs MoXapoo-
nacHbIX MaTepuanoB, ANCNEPCHOCTM YaCTuL, 1 BO3MOXHOW MaoLwaam noxapa.

Ecnun Ha 06bekTe BO3MOXHbI KOMOVHMPOBAHHbLIE O4ary NOXapoB, TO NPeAnoyTeHNe
npv BbIOOPE OrHETYLUIUTENS A0JKHO OTAABATLCS Hanbonee yHMBEPCanbHOMY Mo 061acTh
NPUMEHEHNS.

OO6LLECTBEHHBIE Y MPOMBILLIEHHbIE 30AHUS 1 COOPYXKEHWS A,0/MKHBI UMETb Ha KaXK,0M
aTaxe He MeHee [BYX MePEHOCHbIX OrHETYLUUTENEN.

[Ba nnn 6onee orHeTylwMTENs, UMelowme 60onee HU3KUIA pPaHr, He MOryT 3aMeHUTb
OAVH OTHETYLUMTENb C 60N1ee BbICOKUM PaHroM, a Jivllb AOMOJHSIOT ero.

Bbibupast orHeTyLwmnTEeNb, HEOOXOAMMO YHUTLIBATL COOTBETCTBME €r0 TeMMnepaTypHO-
ro gmanasoHa NpUMeHeHNs1 BO3MOXHbIM KIIMMaTUYeCKUM YCIOBUSIM SKCMJlyaTaumm orHe-
TYLUMTENS HA 3alMLLIaeMOM 00beKTe.

OrHeTyLmTeNM A0MKHbI BBOAUTHLCS B 3KCMyaTaLMIO B MOJIHOCTLIO 3apsKEHHOM U pa-
60TOCNOCOBHOM COCTOSAHMM. OHUN JOMKHBI HAXOAUTLCS HA OTBEAEHHbLIX UM MECTax B Teye-
HMe BCEro Bpe-MeHu nx aKcrnyataumm. Kaxaplil orHe-TylmnTesb, YCTaHOBIEHHbIV Ha 00b-
eKTe, JO/IKEH MMETb MOPSAKOBLI HOMEP, U Ha HEro JO/MKEH OblTb 3aBeAeH CreumanbHbIi
nacnopT. YY4eT NPOBEPKM HANIMYUS U COCTOSAHUS OTHETYLUMTENEN cnesyeT BeCTU B CreLm-
aNbHOM XypHarne.

Mpun HE06X0AMMOCTM PEMOHTA UM Nepe3apsaky OrHETYLUMUTENEN OHN AO0MKHbI ObITb
3aMeHeHbl Ha COOTBETCTBYIOLLLEE KONIMYECTBO OAHOTUMHbIX 3aPSXKEHHBIX OTHETYLUMTENEN.

OrHeTylwmTenu cnefyeT pacnofiaraTb Ha 3alMLaeMoM 00bekTe TakMMm 06pasom,
4yTOObl OHW OblIM 3aLMLLEHbI OT BO3AENCTBUS MPSMbIX COMHEYHbIX JOYel, TEemnIoBbIX
NMOTOKOB, MEXAHNYECKNX BO3OENCTBUI 1 OPYriX HeGNaronpusaTHbIX GakTopoB (BUOpaLMs,
arpeccuBHasl cpepa, NoBbllLEeHHas BNaXHOCTb U T.4.). OHM 0,0/KHbI ObITb XOPOLLIO BUAHBI U
NIerko AOCTYMHbI B Ciyyae noxapa. MpeanoytuTensHo pa3meLlarb OrHeTyLmTenm s6nmnaun
MecCT Hambosiee BepOSATHOr0O BO3HWMKHOBEHUS NMoxapa, BAOSb MyTel Npoxoda, a Takke -
0KOJIO BbIXxOZa M3 noMeLleHns. OrHeTywmnTenn He OO/MKHbI NPensaTCTBOBaTbL 9BaKyaumm

CTeH noxapHsiv
METaNINYECKMNI
¢ OyHkepoM A/1s necka
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Cnoncop npoexma "Bubiuomexa mexnuueckozo cneyuaasucma no cucmemam 6esonacnocmu’ - komnanus = THHKQO"

N04eln BO BpeEMS noxapa.

B nomeLLeHusx, HacbILEHHbIX MPOU3BOACTBEHHbLIM UM ApYriM 060pyaoBaHMEM, 3a-
CJIOHSIOLLMM OTHETYLUMTENN, AO0/MKHbI OblTb YCTAHOBJIEHbI YKa3aTenm X MeCTOMOJIOXEHMS.
Ykazartenu fomkHbl pacrnonaratbCs Ha BUAHbIX MecTax Ha BbicoTe 2,0 - 2,5 M 0T ypOBHS no-
na.

PaszbpocaHHble nnun pa3aeneHHble Mexay coboi noxapoonacHble y4acTku noMelLe-
HUS OOMKHBI UMETb MHOVBUAYaANbHbIE CPEACTBA MOXapOTyLUEHUS.

PekomeHayeTCcs NepeHOCHble OFHETYLUMTENM yCTaHaBNMBaTb Ha MOABECHbIX KPOH-
LWTEeNHAX UK B cneumanbHbix Wwkadax. OrHeTyWnTeNm OOMKHbI pacnofiaratbCs Tak, YTo0bl
OCHOBHbIE HAAMMCU U MUKTOrpaMmebl, NokasbiBaloWMe NOPSOOK NPUBEOEHUS UX B OEW-
CTBUE, OblIM XOPOLLO BUAHbI 1 0OpAaLLEHbl HAPYXY UK B CTOPOHY Hanbonee BEPOSITHOrO
noaxoaa K HUM.

3anopHO-MyCcKOBOE YCTPOMCTBO OrHeTyLIMTENel 1 ABepLpbl Wwkada (B cnyyvae nx pas-
MeLLeHNs B Wwkady) AOSKHbI ObITb OMIOMOUPOBaHbLI, ABEPLUb! LWKada He OOSIKHbI UMETb
3aMKOB.

OrHeTylwMTENN, UMEIOLLME NMOJTHYI0O Maccy MeHee 15 Kr, JO/MKHbl OblTb YCTAHOBJEHbI
Takum 00pas3om, 4ToObl UX BEPX pacnosarancs Ha BelicoTe He 6onee 1,5 M OT nona; nepe-
HOCHbIE OrHeTYLINTeNN, UMetoLMe NosHyo Maccy 15 kr n 6onee, - Ha BeicoTe He 6onee 1,0
M OT YPOBHS nona.

PaccTosiHve oT ABepu [0 OrHeTYLUTENs JOJIKHO OblTh Taknum, 4TOObl HE MeLlaTb ee
NMOJIHOMY OTKPbIBAHMIO.

OrHeTyLlwMTENN HE O0/MKHbI YCTAHABIMBATLCS B TaKMX MECTax, rae 3HayeHus Temne-
paTypbl BLIXOOAT 32 TeMMNEPaTYPHbI AManasoH, yKadaHHbl Ha OTHETYLUUTENSX.

XKnOKOCTHbIE N NEHHbIE OFHETYLUNTENN, YCTAHOB/EHHbIE BHE MOMELLLEHWNIA NIV B HEOT-
anivMBaemMom NMoMeLLEeHNM 1 He NpeaHa3HaYeHHbIe 415 SKCryaTauum npy OTpULaTeNbHbIX
TemMnepaTypax, AO/MKHbI ObITb CHATHI HA XONI0AHOE BpeMs rofa. B aTom cnyyae Ha ux mec-
T€ 1 Ha NOXapHOM LUMTE O0MKHA ObiTh MOMeLLeHa MHOPMaUUs 0 MeCTe HaxoXaeHUs or-
HeTYLIMTENEN B TEYEHME YKa3aHHOMo Nepmnoaa 1 0 MecTe HaxoXaeHus Gamxalilero orHe-
TyLmTens.

Tak Kak NPoAOIKUTENBHOCTL AeNCTBMS OOMbLUMHCTBA NEPEHOCHbLIX OrHETYLUUTENEN
COCTaBJISIET OT HECKOJIbKMX CeKyHA A0 1,5 MUHYT (CM. Tabnuuy 2) Npv Nosib30BaHUM UMUK
HeoOXxooMMO [OencTBOBaTb ObICTPO M peLunTeNibHO. Mo3TOMy Kaxabli 4eNoBeK O0MKEH
3HaTb, KaK YCTPOEH, Kak AeNCTBYET OrHETYLUMTENb 1 YMeTb o0palLatbes ¢ HUM. ObyyeHne

Tabmya 2

CpenHsisi npoAoIKNTENIbHOCTL Pab0oThl OrHETYLLIUTENEN

MpoponXUTENEHOCTL PabOThbl OFHETYLUUTENS, C
Tun orHeTywiMTens

NepeHOCHOro nepesBuXKHOro
BopaHbiii 10-20 30-40
XUMWNYECKNIA NEeHHBbI 60 -
Bo3ayLUHO-NEHHBbIV 15-40 40-60
MopoLuKoBbI 10-20 20-30
YrnekncnoTHbI 10-20 15-20
XnanoHoBbIV 10 15-25
7
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npuemMam paboTbl C OrHETYLUMTENSMI Pa3NINYHbLIX TUMOB ByaeT Hanbonee [ENCTBEHHO, eC-
JIM OHO COMPOBOXAAETCS MPOCMOTPOM KMHO-MM BUOEOMATEPMANIOB Y MOKA30B Ha NPaKkTu-
Ke TyLeHMs MOAEIbHbIX 04aroB noxapa.

Mpn nepBomM 3HAKOMCTBE C OrHeTyLMTeNneM HeobXoAMMO BHUMATESIbHO W3YYnUTb
WHCTPYKLMIO €ro NPUMEHEHMS], U3NOXEHHYIO B NACMOpPTe OrHETYLUNTENS U NMPUBEOEHHYIO B
BUE MUKTOrpaMM (CxemaTnyeckmx pUCYHKOB) Ha 9TUKETKE OrHeTyLInTens.

B xone akcnnyatauum orHeTyLUMTENN A0KHbI TePUOANYECKM MPOBEPSATLCS, UCTbIThI-
BaTbCS HA MPOYHOCTL U NepesapsxaTbcs. CPOKM KOHTPOJIbHbIX MPOBEPOK OrHeTyLwmnTenemn
npviBeneHsl B Tabnuue 3. He pexe oaHOro pasa B 5 neT Kaxablii OrHeTYLINTENb AOIKEH
ObITb pa3psiXkeH, KOPMyc OYMLLEH OT OCTaTKOB OrHETYLUALLEro BELLECTBa, NMPOM3BeLEeH
BHELLUHWIA N BHYTPEHHWUI OCMOTP, @ TakxXe - r’MAapaBMyeckoe UCMbiTaHWe Ha MPOYHOCTb.

Ha obbekTe [0MKHO ObiTb ONpPeaeneHo LOSKHOCTHOE NMLO, OTBETCTBEHHOE 3a
npruobpeTeHNe,COCTOSIHME, COXPAHHOCTb M TEXHNYECKOE 0OCNYXXMBAHNE OTHETYLUNTENEN.

Hwxe npvBegeHO HECKOJIbkO COBETOB MO OOLWMM MpUHUMNAM TYLWEHUS 04aros
3aropaHvs NePEHOCHbLIMY MOPOLLIKOBBLIMU OFHETYLUUTENSMM, KOTOPbLIE MPUMEHUMbI U AN1S
OpYrux TUMOB OTHETYLUUTENEN.

1. TMopaxoouTb K 04ary ropeHnst Heo6xoAMMO C HABETPEHHOM CTOPOHBI (YTOOLI BETEP
UM BO3AYLUHbIA MOTOK OUA B CMWHY) HA PAcCTOSIHAE HE MEHbLUE MUHUMASIbHOW [/VHBI
ctpyn OTB orHeTywmTens, BeNnyMHa KOTOPO YKa3biBAETCH HA STUKETKE OrHETYLUUTENS.

HeobxoaMmo y4uTbIBaTb, YTO CWJIbHBIA BETEP MELLAeT TYLUEHMI0, CHOCS C odyara
noxapa orHeTyLlaLLlee BELLECTBO Y UHTEHCUDULIMPYS TOPEHME.

2. TMpwu pabote ¢ NepenBuxXHbIMUA OrHETYLUINTENSAMU HEOOXOAMMO YYUTbIBATb, YTO
yem Oonblle faBNeHME B KOPMYCE OrHETYLLUMTENS Uan Yem Oonblie AnaMeTp BbIXOLHOrO
OTBEPCTMS HacaZka-pacnbinmTens u, cneposatenbHo, pacxon OTB, Tem cunbHee
peakTVBHOe BO3aeicTBUe (oTaada) ctpyn OTB 1 Tem CnoxHee elo MaHEBPMPOBATD.

3. Ha poBHOI NOBEPXHOCTM TYLLEHNE HAYMHAIOT C NepeaHel CTOPOHbI oYara.

4. TopsLLyo CTEHY TyLIAT CHU3Y BBEPX.

5. Mpn HanMumMm HECKONbKUX OrHeTywmuTenen cnenyer MNPUMEHsATb BCe
O[HOBPEMEHHO.

6. Kuakue BellecTBa TyllaT CBEPXY BHU3.

Tabavua 3
Cpoku niposepku napameTposB OTB n nepe3apsakm OrHeTyLnTenen
Cpok (He pexe)

Bug ncnonsdyemoro OTB
npoBepku napameTpoB OTB  nepe3apsiaky OrHeTyLInTeNs

Boga, Boga ¢ mo6aBkamu pas B rog, pas B rop,
Mena pa3 B rop, pa3 B rop,
MopoLuok pa3s B rof, (BbIBOPOYHO) pa3 B 5 net
Yrnekucnota (aGuokcua yrnepona) B3BELUMBAHMEM pa3 B rog, pa3 B 5 net
XnagoH B3BELUMBAHNEM Pas3 B rof, pa3 B 5 net
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