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10.®. Byarakos, KaH/l. TeXH. HAYK
(HUHUropHOCHacaTe IbHOTO /1eJ1a)

TEXHUYECKWIA YPOBEHb COBPEMEHHbBIX
CPEJACTB U CITIOCOBOB TYHIEHMUS ITOKAPOB
B IITAXTAX, OITACHBIX 110 I'A3Y U I1BIJIN

Ha cerognsmamMil 1eHb MOA3EMHBIC TIOKAPHI OCTAIOTCS OJHUM H3
HauOoJiee CIOKHBIX M ONACHBIX BHUJIOB aBapHii, KOTOpPbIE OMYCTOIIAIOT
HEJpa, YHUYTOXKAIOT TOPHBIE  BBIPAOOTKH H  JIOPOTOCTOSIIEE
00opyI0BaHUE, HAHOCST OTPOMHBIA MOPAJIbHBIA U MaTepUANIbHBIN yiepo
yTOJIbHBIM MPEANPUATHSIM, a 3a4acTylo COMPOBOXKIAOTCS
yenoBeuecknumu xepramu. [lo manneim HUUT'/, exxeronno Ha maxrax
Ykpaunsl npoucxoauT B cpearem oT 160 no 200 moazemMHbIX MOXKapoB,
50-70 %xkoTopeix 3k30reHHOTO NpoucxoxacHus (puc. 1) [1]. Tymenue
Pa3BUTHIX TMOA3EMHBIX IMIOKAPOB - OJHA W3 HanboJee aKTyalbHBIX

Hay4YHO-TCXHHUYCCKHX HpO6JICM YFOHBHOﬁ ITPOMBINIJICHHOCTH.
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Puc.1. KonnuecTBo 3K30T€HHBIX MOKAPOB HA IIaXTax
Munyrnenpoma Y KpanHsl



Ecth aBa myTH pemieHUs MPOOJIEMBI. MIUPOKOE HCIOJIb30BaHUE
HAY4YHO 000CHOBaHHBIX POQUITAKTUIECKIX MEPOTPHSITHHA,
UCKJTFOYAIONINX BO3MOYKHOCTh BO3TOPAaHUSI M TOCJEIYIOIIEE PA3BUTHUE
no’kapa, U CO3JaHhe CIOCOOOB M CPEACTB MOBBIIICHUS 3P(HEKTUBHOCTH
TYIIEHUS Pa3BUTHIX TIOXKAPOB.

[IpakTuka TmOKa3bIBaET, YTO CEroAHsA, Ha (OHE OCIA0ICHUS
[EHTPATN30BAaHHOTO yIpaBIeHUS, 3HAYUTEIBHO COKpATUJIOCh
(UHAHCUpPOBAaHUE MPOTPaMM, HAIPABJICHHBIX HAa MOJCPHHU3AIMIO IIAXT,
oxXpaHy Tpyda u oOeclieueHHue TMOXapHOW Oe30macHOCTH. ITO
00CTOSITEITLCTBO CYIIIECTBEHHO OCIIOKHUJIO IPOBEICHHUE
NPOQUIAKTUICCKUX MEPONPHUATHH W HETaTHBHO IMOBJIHMSIIO Ha YPOBCHb
yraenooerau B 1enioM. Jlons ymepOa OT TOJA3EMHBIX TIOXKAapoB B
YTOJIbHOW TIPOMBINUICHHOCTH  YKpauHbl gocturia 27 % ot oOiero
o0beMa U cTana JOMUHHPYIOMIEH cpei BCeX BUIOB yIiepoa oT aBapuid

Ha maxTax (puc. 2) [2].
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Puc. 2. DxoHomMHuueckuil yuepo OT I3K30reHHBIX MOKapOB
Ha IIaxTax YKpauHbl



CeromHst COCTOSSHME MPOTHUBOIIOXKAPHOW  3aIWTHI  MOJABJSIOLIETO
OONBIIMHCTBA MIAXT YKpauHbl HE aJ€KBaTHO UX IMOKApHON OMAaCHOCTH.
[TonoxxeHue, CIOKUBIIEECS B YTOJIBHON OTPACu, YyCYIyOusieTcs HHU3KOM
KYJIbTYpOW MPOU3BOJACTBA M JUCUUILUIMHON TPyAa, PE3KUM CHUXECHHEM
KauyecTBa MOCTABJSIEMbIX B IIaXTy MAaTepUajoB, 0OCOOEHHO KOHBEHEPHBIX
JICHT, BO3TOPAHME KOTOPBIX HEPEIKO MPUBOAUT K  TSIKEIBIM
nocyencTBusM. IloaToMy Hapsiy ¢ MpoBEACHHEM MPOPUIAKTUYECKUX
MEPOINPUATUNA  HEOOXOJMMO  MPOBOAUTH  TIIIyOOKHME  HayyHbIE
HCCIIEIOBAHMS IIPOLIECCOB PA3BUTHS ITOA3EMHBIX II0OKApOB U CO31aBaTh
BBICOKOO((EKTUBHBIE  TEXHUYECKHE  CpEACTBa U CIocoObl
MOYKAPOTYLICHHUS.

[Tox3emHble MOXKApbl B OTJAMYHAE OT IOXKAPOB HA IMOBEPXHOCTH
XapaKTEpPU3yIOTCS  KOMIUIEKCOM  MOpaXKarwmux (PakTopoB - 3TO
pacnpoCTpaHEHHUE TOKCHUYHBIX MPOAYKTOB TOpPEHUS, OCOOEHHO OKCHIa
yriepoaa, a TaKKe BBICOKAas TEMIEpaTypa MO XOAY BEHTWIALMOHHOU
CTPYH, BBITOPAHUE KPEnu, OOpYIICHHE BRIPAOOTOK W YXYAIICHHUE B CBSI3H
C O3THUM pEXHMa NPOBECTPUBAHUS IMIOKAPHOTO YYaCTKa, BO3MOXHOE
CKOIUICHHE TOpPKOYUX Ta30B JIO0 B3PbIBOOMACHOW KOHUEHTpaLUH,
CILTOLIHAS 3a/IbIMJIEHHOCTb.

Hayuno-uccnenoBarenbCkue ¥ MPOEKTHO-KOHCTPYKTOPCKHUE
paboThl B 00JIACTH MPEAYNPEKACHUS U TYIIECHUS SK30T€HHBIX IM0XKapOB
HampaBJeHbl HA  CO3JaHWE  BHICOKOI(P(HEKTHBHOTO  TOKAPHOTO
000pyZI0BaHUsl C UCIOJIb30BAHUEM B KAuye€CTBE OTHETYIIAIUX BEIIECTB
BOJIbI, BO3JIYIIHO-MEXAHUYECKOM MEHbI, MHEPTHBIX I'a30B, OTHETYIIAIUX
MOPOIITKOB, a’p030JieH, a Takke MX komOuHamwii. Boma, B cumy cBomx
YHUKQJIbHBIX (bu3znYecKux CBOJCTB, OCTaeTcs HauoOoJee
pacOpoOCTpaHEHHBIM M JICHIEBBIM CPEACTBOM MOXApOTylIeHus. B
Yxpaune (HUUWI'J]) co3manbl aBTOMAaTHYCCKHE YCTAHOBKH BOJSHOTO

noxapotymenuss tuna YBIIK ans TymeHuss mokapoB B HadaJIbHOM



CTaJMM Pa3BUTHUS Ha MPUBOJAX JEHTOUYHBIX KOHBelepoB U tumna YIIBC -
JUIS JIOKQJIM3ALUY U TYLIEHUs 10KapOB B KOHBEHEPHBIX BbIpaOOTKaX.

B mnocnegnue ronpl, HapsAxy € BOJIOM, WIMPOKOE ITPUMEHEHHUE
HaxOAAT OTHETYILIAINE MOPOUIKH, K JOCTOMHCTBAM KOTOPBIX OTHOCHUTCS
BBICOKAsi oOrsHerymaimas 3(QQEeKTUBHOCTb, CIHOCOOHOCTh MOJABIATH
TOPeHHE TBEPABbIX, XKUIKHUX M Ta3000pa3HbIX BEIIECTB, BO3MOKHOCTb
TYLIUTh BO3TOPAaHUE 3JIEKTPOOOOpYyAOBaHUs O€3 €ro OTKIIOYEHHs, a
TAaK)K€ COXPAaHATh CBOM CBOMCTBA NPHU TEMIIEPATYpPE OKPYKAIOLIErO
Bo3ayxa ot Munyc 50 1o mroc 50°C.

Bcemn IIEPEUYHUCIICHHBIMU CBOMCTBAMH obnanaer
orHerymamuid  nopomuok [1-2ATl, cepuitHO BbITyCKaeMblii B YKpauHe.
VYKa3aHHBI MOPOIIOK HIPUMEHSETCS B  PYYHBIX W BO3UMBIX
OTHETYIINUTENSAX, CTAalMOHAPHBIX W IIEPEABUKHBIX YCTAHOBKAX, B
ABTOMATUYECKUX CHCTEMaxX MoxaporyueHus. CerogHs B YKpauHe
CEpUIHO BBIITYCKAIOTCS IIAaXTHbIE MOPOLIKOBbIe orHerymutenu OII-2B,
OIl-5®, OII-10®d, OIllI-10, OII-100 u agp. VYka3aHHBIC
OTHETYLUIWTENN I[MHAPOKO MNPHUMEHSIOTCA I TYIIEHHWsS II0KapoB B
Ha4aJIbHOM cTaguu pa3Buths. OHM IpeaHA3HAYEHBl JUIS  TYLICHHS
TOpSAIIAX TBEPABIX BEIIECTB U JIETKOBOCIUIAMEHSIOIIMXCS JKUIKOCTEH, a
TaK)Ke U JIMKBUJALMA TOPEHUS METAaHa, KOIZa UMEETCs BO3MOXKHOCTH
HEINOCPEICTBEHHO BO3/ICHCTBOBATH HA 0Yar I10’Kapa CTpyel MOPOLIKA.

JIOCTUTHYTBI ~ TOJIOKUTEIBHBIE  PE3yJbTaTbl B CO3JaHUU
JUCTAaHLIMOHHOIO  crnoco0a TYLIEHWs Io)Kapa TOHKOJUCIEPCHBIM
IIOPOIIKOM C MCIOJB30BAHUEM DHEPIMM BEHTWISALMOHHOW CTPYH
Bo3ayxa. [ otux neneit HUUI'/] pa3paborana 1 mIMpOKO UCTIOIB3YETCs
NOPOIIKOBAas ~ yCTAHOBKA-IPUCTABKa K  BEHTWIATOPY  MECTHOIO
IIPOBETpUBaHUSA «BHXpp», IO3BOJSIOIAS HENPEPHIBHO IIOAABaTh B
IAXTHYI0 BEHTWIALUOHHYIO CTPYIO 3...4 Kr/C OTHETymamero moporka

[1-2ATI1. BpigaHHbli W3  YCTAHOBKM MOPOIIOK IMOAXBATHIBACTCS



BEHTWISILIMOHHOM CTpyed BO3AyXa W TOJAeTcsi MO BBIPaOOTKE Ha
paccrosiaue 10 S0 M.

OnpIT BefeHHMS TOpHOCHACATENbHBIX pabOT ToOKasaia, 4To
NPUMEHEHHUE YKa3aHHON TE€XHUKH 3(P(PEKTUBHO U OE30MACHO JIHIIb B HE
ra3oBbIX IIaXTaXx M B  BbIPa0OTKax, MPOBETPUBAEMBIX 3a CUET
OOLIeIIaXTHOM JIETIPECCHH.

Tymenue moA3eMHBIX MOXApOB B IIaXTaX, OMACHBIX IO Ta3y H
IBUIH, OCOOEHHO B TYIHUKOBBIX  BBIpaOOTKax, MpEACTaBIsieT co0Oi
CIIOKHYIO HAay4YHO-TEXHHYECKyro 3amady. CI0oXHOCTh 0OyClIOBIEeHA
COBOKYITHOCTBbIO HETaTHBHBIX OOCTOSITENILCTB. BO-NIEPBBIX, OOPATHBIH
TMOTOK HATPEeTHIX 10 BbICOKOH Temmeparyps! (750...1100°C) moxaprbix
ra3oB MPaKTUYECKH HCKIIOYAET BO3MOXXHOCTh aKTUBHOTO BO3CHCTBUS
Ha oYar rOpeHusi, BO-BTOPBIX, HEMOCPEACTBEHHOE MECTO BOSHUKHOBEHHS
no’kapa, Kak TpaBUJIO, HE TMPOBETPUBAETCA BCIEACTBUE CrOpaHHS
BEHTWISILIUOHHBIX TPyO W JeicTBUTENbHAs Ta3oBas OOCTaHOBKAa HE
COOTBETCTBYET JaHHBIM aHajn3a Mpo0 BO3AyXa, B-TPEThHUX, CYIIECTBYET
MOCTOSIHHASL yTrpo3a B3pbIBAa METAHOBO3AYIIHOW CMECH BCIIEJCTBHUE
CIIO)KHOCTH OOecreueHsl HOPMaJbHOTO PeXHMa NMpOoBeTpUBaHUsA. B To
’Ke BpeMsl OTCYTCTBHE OPYTHX MOJBOISIINX BBIPAOOTOK, Yepe3 KOTOpHIE
MOXET TIOCTYINaTh CBEXHH BO3AyX K Odary Io)kapa, oOecleyrBaeT
BO3MOXXHOCTh HAJEKHOM H30JIALMU BBIPAOOTOK B HEOONBIIMX O0beMax
OrpaHUYEHHBIM KOJIMYECTBOM IepeMbluek. IIpu sTom BbIOOp cnocoba
TYyHIeHHssT BO MHOTOM  OOYCIIOBIMBaeTCS HM3MEHEHHEM  TIa30BOii
0OCTaHOBKH aBapUUHOTO y4acTKa.

[IpakThka TylIeHHs NOA3EMHBIX TMOXAapoB IOKa3aua, 4YTO MpHU
TIOBBIIIEHUH COJIEPKAaHUS TOPIOYMX T'a30B 00Jee JOMyCTUMBIX MPEAEIoB
(cBbime 2% o Metany) cienyer NpUOETHYTh K YBEJIHMUEHUIO KOJINYEeCTBA
M0J]JaBaéMOI0 B TYNHMKOBYIO BBIpaOOTKY Bo3ayxa. B Hacrosiee Bpems

9TO PCAIU3YyCTCA INPHUHATHEM MCP IO CHHIKCHHIO YTCUCK BO3yXad B



BEHTHISIIIUOHHOM CTaBe JTMOO BBOJAOM B JICHCTBHE JIONOJIHHTEIHHOTO
BEHTUJIATOPA MECTHOTO MPOBETPUBAHMS. YCTaHOBJICHO, YTO YMEHBIIUTh
KOJIMYECTBO BO3/yXa, OJaBAEMOT0 B TYIIMKOBYIO BHIPAOOTKY, B KOTOPOW
BO3HHUK TIOXap, a TeM 0oJiee IMOJHOCTBIO MPEKPATHTh MPOBETPUBAHUE
AOMYCTHMO TOJIbLKO B TOM Cilydae, KOIrJa JOJsg TOPIOYUX Ta30B
NPEBBIIACT  BEpXHHWH  mpemedl WX  B3phiBaeMocTH.  OOBIYHO
BEHTWJIALIMOHHBIN PEKUM HE H3MEHSIOT.

N3onupoBare aBapuiiHble TYIMUKOBBIE BBIPAOOTKM HEOOXOIUMO C
NPUMEHEHHEM WHEPTHBIX Ta30B. DPPEKTUBHO MPEAYIPEKICHUE B3PHIBOB
IPU U30JISIIUU MTOKAPOB B TOPU30HTAIBHBIX U HAKJIIOHHBIX (IIPOBOIUMBIX
CBEpXY BHH3) TYNMHUKOBBIX BBIPAOOTKAX C MOMOIIBIO AMOKCHAA yIiIepoJa.
B 80-e roas! 3TOT croco6 MUPOKO MPUMEHSIICS, OJJHAKO CErOJHs, BBUILY
BBICOKOH CTOMMOCTH YIJIGKHCIOTBI, €ro TNPUMEHEHHE TMPAKTHYECKH
npeKpameHo. XOpomiue pPe3yibTaThl TpU  HM30JSAIUH  MOXKApOB B
BOCCTAIOIIMX BBIPAOOTKAaxX JaeT NpPUMEHEHHWE TIa3000pa3HOro a3oTa,
TEXHOJIOTHS MOJauud KOTOPOro ¢ MOMOINbI0 ycTaHOBKHM Tuma Al'Y-2M
pa3pabotana B Ykpanne (HUMIT /I). Oxrako croco0 nmpeaoTBpalieHus
B3PBIBOB C IIOMOIIBIO WHEPTHBIX Ta30B 00JanaeT CyIeCTBEHHBIMH
HEJIOCTaTKaMu, OOYCIIOBIICHHBIMH MEXaHU3MOM UX BO3JICHCTBHS Ha
MPOLIECC BOCINIAMEHEHHSI B3PBIBOOMIACHBIX CMeceH, TpeOYIOIUM MoAaun
B METaHOBO3JYIIHYIO CTPYIO OUY€Hb OOJBIIOTO KOJIMYECTBA MHEPTHOTO
raza. [Ipm 5TOM mNpUMEHEHWE NIHUOKCHIA YIiIepoJa OrPaHMYHUBACTCS
BCJIC/ICTBUE CHUJIBHOTO TIOTJIOIICHHSI €r0 yIJieM, MOPOAaMH, IaXTHBIMH
BOJIaMH, IUIOXHM TEPEMEIICHHEM 110 H30JMPOBAHHBIM BBIPAOOTKAM
OONBIION TMPOTSHKEHHOCTH.  A30T Jierde BO3AyXa H TOITOMY Majo
MPUMEHUM B BEPTUKAIBHBIX U HAKJIOHHBIX BBIPAOOTKAX, KPOME TOTO, OH
BBIHOCHUTCS M3 IOKapHOTO ydacTKa ¢ yTeukamu Bosmayxa [3]. [Tostomy,
HaunHas ¢ 80X romoB, HAMETUIIACH TCHICHIUS MPUMEHEHHS WHEPTHBIX

rasoB, TMOJy4YaeMbIX C IIOMOIIKD TreHeparopoB tuna ['UI,



paspaborannbix B HUUWI'J] Ha 6a3ze aBmanmoHHbIX nBuratesneii. CeroaHs
I'MI'm ocratoTcs OCHOBHBIM CpPEICTBOM CHWKEHHUS JIOJM KHUCIOPOJa B
noxapHom ydactke. OJHaKO HUX TMPUMEHEHHWE W3 TroJa B IO
YMEHBIAETCS W3-32 OONBIIOW CTOMMOCTH aBHAIIMOHHOTO KEPOCHHA,
CJIOKHOCTH TEXHUYECKOTO 00CITYKMBAHUS U KCILTyaTallUH.

Taktnueckue nevictBus noapasnaeneHuil 'BI'CC nmo Tymenuro
MOKapOB OMPEIEISAIOTCA XapaKTEepOM aBapuUiHOM 00cTaHOBKH. Tak Kak
YyCIOBHUS, B KOTOPBIX MPUXOAUTCA JIEUCTBOBATh MOAPA3ACICHUSAM
ropHocmiacaTesieid, 4Ype3BhIYaiHO pPa3HOOOpa3Hbl, TO MEPBOHAYAILHO
crnocoObl  TyLIEHUs pa3palaThiBaloTCd i HauOosiee TUIUYHBIX
aBapuiHbIX cuTyauuu. Ilpm 53TOM H3ydarOTCd W aAHAIM3UPYIOTCA
OCOOEHHOCTH KaXXIIOTO CiIy4as TYIICHHS TMoXapa W 0000Iaercs OmbIT
nevictuit  monpasaenenuss ['BI'CC. Tak, Hampumep, paspabarbiBas
CIIOCOOBI TYIIEHUSI TOA3EMHBIX TIOXAapOB B Ta3000MJIBHBIX MIaXTax,
UCXOJAT HX TOr0o, 4YTO paboThl OYyIyT NPOBOAUTHCA B YCIOBUSX
3aJbIMJIEHHOCTH, BBICOKHX TEMIIEPATyp, 3ara30BaHHOW cpenabl U T.0. B
NajdbHEWIleM, Ompeneisiss OCOOEHHOCTH KOHKPETHOW OOCTaHOBKH,
HampuMep, YaCTUYHOE OOpYILIEHHWE KpPOBIH, OTCYTCTBHE IOJIXOJI0OB K
oyary moskapa, HapylleHUE peXrMa MPOBETPHUBAHUSI, pa3padaThIBAIOTCA
JONIOJTHUTEIIbHBIE TTpUeMbl neicTBuil noapasaenenu ' BI'CC.

B Tex ciywasx, Korma Wu3BECTHbIE CIOCOOBI JIMKBUIAIUN
MOJ3EMHBIX aBapuii HE MOTYT OBITh NPUMEHUMBI WM HE JaloT
MOJIOKUTENIbHBIX ~ PE3yJIbTaTOB,  BO3HUKAET  HEOOXOJUMOCTh  HUX
COBEpIIECHCTBOBAaHUSA WJIM 3aMeHbl HOBbIMHU. [IpakTuka OOpbOBI C
MMOJ3EMHBIMU TI0YKapaMu IOKa3aia, 4YTO NPEAOTBPAILLCHUE B3PHIBOB U UX
ralieHre M3BECTHBIMU CIIOCOOAMH HE BCErJa OKa3bIBAECTCS JIOCTATOUYHOMN
MEpOM 3alllUTBl ropHOcnacareneu. I3BecTHbl cilydaum  B3pBIBOB
METaHOBO3AYIIHOW CMECH, UMEBIIMX MECTO B MOMEHT COOPYKEHHS Kak

BPEMEHHBIX, TaK M MOCTOSHHBIX IMEpeMbluek [4], Tpu BOCCTAHOBICHUH



MEPEMBIYCK PAa3pPYyIICHHBIX B3pbIBOM [4], MOJHOM WM YaCTUYHOM
OTKPBIBAHUHU H30JIMPYIOIIMX MEepPeMbIuek [5], aKkTHBHOM TYIIEHHH Ouara
nosxapa [5].

AHanu3 ToKaszall, 4TO CYIIECTBYIOUIME CPEACTBA M CIOCOOBI
TYHIEHHST  M0KapoB 3()()EKTUBHBI JHIIb B CIy4ae HMCIOIL30BAHMS HUX B
HE ra30BbIX IMaxTax. [[puMeHeHne X B Ta30BbIX MIaXTaX, OCOOCHHO MPH
HOTEHIIMAABHON  yrpo3e  B3pbiBa, - CJIOXHOE, OlacHOe |
Mannod3(peKTHBHOE MepOIpusATHE. BMecTe ¢ TEM  BBICOKHH YpPOBEHD
pasBUTHsI TOPHOCIACATCIILHOW TEXHHUKH W OOJBIIOE KOJIUYECTBO
MCCIICIOBAaHMi B 00JaCTH CO3JaHUsl CPEACTB JIOKAIH3AI[MM B3PHIBHBIX
BOJIH IIO3BOJISIIOT CENaTh BBIBOA O BO3MOXKHOCTH 3HAYHTEIHLHOTO
MOBBIIICHUST I(PGEKTUBHOCTH CYIIECTBYIONIUX M CO3MaHHS HOBBIX

MNEPCIICKTUBHBIX I/ISILCJ'II/Iﬁ IMPOTHUBOIIOXKAPHOI'O HA3HAYCHHUS.
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TexHWuYecKuit ypoBEHb COBPEMEHHBIX CPEICTB M CIIOCOOOB TYIICHHS
MOXKapoB B IMIaxTax, OomacHeX mo razy u meum / HO.D.Bynrakos //

I'oprocnacatenbhoe aeno: CO6. mayu. tp./HUUI' . — Jonenk, 1999.-.

Ha ocHOBaHMM aHanM3a TEXHHYECKOTO YPOBHS COBPEMEHHBIX
CPE/ICTB M CIIOCOOOB TYIICHHUS IMOXKAPOB B IIAXTaX, OMACHBIX IO a3y W
NBUTHA, BBIABICHBI TEPCICKTHBHBIC  HANPABICHUS  HCCIICIOBaHUM.
[Toka3zaHo, 4YTO B TOCJIEOHHE TOJABI HApSAy C BOJOH IIHPOKOE
NPUMECHCHHE HAXOAAT OTHETYIIAIUe IOPOIIKH, K JOCTOMHCTBAM
KOTOPBIX OTHOCSTCS BbICOKasl 3()(EKTHBHOCTh, CIIOCOOHOCTH TOJABIIATH
TOPEHUE TBEPIBIX, KUIKUX M Ta3000pa3HBIX BEINECTB, a TAKKE TYIIUTh
BO3TOPAHMSI AIEKTPOOOOPYIOBaHUS O€3 €r0 OTKIIOUYCHUS, COXPAHSsI CBOU
CBOWCTBA MPH TEMIEpaType OKPYKAIIIEro Bo3ayxa oT MuHyc 50 1o
mwoc 50°C.
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