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N.C. KOCTIOK (kana.TexH.Hayk, Jo1l.),
B.H. KA3YB (cTyaenr)
JloHenkuii HallMOHATbHBIA TEXHUYECKU YHUBEPCUTET

IPOTHO3UPOBAHUE HATIPABJIEHUI HAYUHBIX UCCJEIOBAHUM
1O PABPABOTKE UHAUBUAY AJIBHBIX TH®OPMALINOHHBIX CUCTEM
JJIS1 OBECIIEYEHUSA BE3OITIACHOCTHU TPY JA ITAXTEPOB

[Ipoananu3upoBaHa NCTOPHS IBOJIONNN TEXHUYECKUX CHCTEM, NPHMEHSIEMBIX Ha IIaxTe, Ha MpUMepe
COBEPIIIEHCTBOBAHUS TEXHUYECKOW CHCTEMBI, UCIIONB3YEMOH ISl OCBEIIEHHS M KOHTPOJS METaHa, BBIJEIICHBI
3TaIlbl €€ Pa3BUTUS U 3aKOHOMEPHOCTH, KOTOPBIE HEOOXOAMMO YUHUTHIBATh IS IPOTHO3UPOBAHMS IEPCIEKTHB-
HBIX HAIlPaBJICHUH Pa3BUTHS PA3IMYIHBIX BUIOB TOPHOTO 000PYIOBAHMS.

KiroueBbie cjioBa: maxra, TEXHHYECKask CHCTeMa, MH(OPMAIIMOHHAS CHCTEMa, 3aKOHOMEPHOCTH pas-
BUTHSI, TPOTHO3MPOBAHUE, TNIAHUPOBAHUE, IAXTHAS JIAMIIa, IAXTHBIA CBETUIILHUK, HHTEp(hEPOMETp.

IIpobsiema u ee cBSA3b ¢ HAYYHBIMHU M MPAKTUYECKHUMH 3aJayaMu. Temmbl pas-
BUTHSI TOPHOTO 000pyIOBaHMs O4YeHb HU3KHE. OCOOEHHO, €CIM MX CPaBHHUBAThH C TeMIIa-
MU Pa3BUTHS NEPEIOBBIX OTpaciel, HanmpuMmep, KOMIbIOTEPHBIX TEXHOJOTUNH WU KOM-
MyTalMOHHOE 00OpyJoBaHME. YCIOBUS MPUMEHEHUS TOPHOT0 000pYyJAOBaHUS IPEAbSIB-
JSIOT K HUM 00s3aTebHble TPEOOBAHUSA — 3TO BO3MOXHOCTh UCKpPOOE30MacHOM ero pa-
00THI B ra30BOM cpefie, T.e. HE0OOXOAUMO UCKITIOYUThH BOCIUIaMEHEeHHe nocieaHeii. Hayu-
HBbIIl UHTEpEC B 3TOM OTHOUIEHUH MPEICTaBISET UCTOPHUS Pa3BUTHUA IIAXTHOTO CBETHUJIb-
HUKa, KOTOPBIN paHbllIe UCIO0JIb30BAJICA Ui PELIEHUs ABYX 3aj1ad. Bo-nepBbix, 3Ta TEX-
HUYECKasl CUCTEMa CIy)XHjia UCTOYHHUKOM CBETa M BO-BTOPBIX, MO3BOJISIA KOHTPOIUPO-
BaTh COJEp)KaHUE METaHa B PyJAHHYHOU aTMoc(epe. pyroil mpuunHoi, U HE MEHEE Ba-
JKHOW, Ha HaIll B3IJISM, SIBIsSETCA cllaboe 3HAHHE MCTOPHHU PAa3BUTUS TEXHUYECKUX CHUC-
TE€M, UCIIOJb3yEMbIX B TOPHOM IIPOM3BOJACTBE U HE MCIIOJIb30BAaHUE 3aKOHOMEPHOCTEH U
TeHJCHIUN UX Pa3BUTHS U1 IPOTHO3UPOBAHUA pa3pabOTKu Hambosee MPOU3BOAUTENb-
HBIX TOPHBIX MAIlIMH U PAllMOHAIbHBIX TEXHOJOTUN TOOBIYM YTIIS.

Takoe npeneOpexeHue uUcTopueil 0OyCIOBIEHO TE€M, YTO B 3TOM HAaIpaBlIeHUU
UCCIIEIOBAaHUM HET YETKO pa3padOTaHHBIX MOJXO0J0B U METOJ0JOTHH, T.€. HET METOAUK,
KOTOpbIE ObI OMpenesyii Kak He0OX0AMMO M3ydaTh UCTOPHUIO M KaKHe MapamMeTpbl pas-
BUTHS TOPHON TEXHUKH M TEXHOJOTHH HE0OXOAMMO MPOTHO3UPOBATH Ha OyIyIiee, 4To-
OBl pe3yJbTaThl dTUX HMCCIEJOBAHUN OBLIM TMOJIE3HBI JJISI Pa3BUTUA TEXHHUYECKOTO MpO-
rpecca B TOpHOIOOBIBAIOIIEH OTPaCH.

AHau3 uccjegoBaHuid U nydaukanuii. 13 pador Anermrysutepa I'.C. [1,2] us-
BECTHO, YTO BCE TEXHUYECKHE CHCTEMbl KOIJa-TO HNPUIYMBIBAIOTCS, UCIIOJIb3YIOTCS 4e-
JIOBEUECTBOM OIIPEJIEICHHOE BpPEMsl, IPUYEM MHTEHCUBHOCTb UX HCIIOJIb30BAHUS 32 3TOT
HepHoJ 3aKOHOMEPHO U3MEHSETCS U MOCIIe Yero OHU JerpaAupyroT U norudaroTt. 3HaHUE
0COOEHHOCTE 3aKOHOMEPHOCTH Pa3BUTUS TEXHUYECKUX CUCTEM HEOOXOJIUMO JJIsl BbIsC-
HEHHUs PEe3epBOB UX PA3BUTUS U OINpeeeHUs 1eaeco00pa3HOCTH JajbHEWIIero coBep-
HICHCTBOBAHUS WJIM CO3JaHUS MPUHLUUIHUAIBLHO HOBBIX pemeHuit [3]. OnpeneneHHslil Ha-
YYHBI MHTEPEC MPEACTABIISIET PACCMOTPEHHUE ITUX 3aKOHOMEPHOCTEN HAa IPUMEpPE TeX-
HUYECKUX CUCTEM, KOTOpbIE IPUMEHSAIOTCS B I1aXT€, & KOHKPETHO ATO IIaXTHBIE JIAMIIBI U
HIaXTHBIE HHTEP(EpOMETpHI.

B pa6ote [5,6,8,10] moka3zaHa uCTOpus CO3/MaHUS U PA3BUTHUS IMIAXTHBIX TEXHUYE-
ckux cucteM. IIpuunHBl CO3JaHUs CBETHUJIBHHMKOB M a30aHAJIM3AaTOPOB, NIEPBBIE MHIXKE-
HEpHbIE MBICIIU U Pa3pabOTKU.

ITo nanubiM pabot [5,6,8], Jlamna [I»Bu mperepmena psig TEXHUYECKUX YCOBEp-
HIEHCTBOBAHUH /10 T€X IMOp, MOKa HE MOILJIO OTBETBJICHUS PA3BUTHS IIAXTHBIX TEXHUYEC-
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KMX CHUCTeM. biaromaps 3TOMy M NOSBHINUCH aKKyMYJATOPHBIE CBETHWJIBHUKU U COBpE-
MEHHBIE Ta30aHaIN3aTOPBl. VX pasHOBUIAHOCTH MOXXHO YBHAETh B Ta0.l. B sHIukione-
auu [5,8], yKa3aHbl MOJEIHU U Ha3BaHHUs, a TAK—KE MIEPHUOJBI PA3BUTUS TEXHUYECKUX CHU-
creM. [1o 3TUM AaHHBIM MOXHO BBIJIEJIUTh 3aKOHOMEPHOCTh Pa3BUTHUSI JaHHBIX CUCTEM, a
TaKk—Ke IPOTHO3MPOBATh JaJbHEHIIEE UX PA3BUTHE, UTO aBTOPHI U IOIBITAIUCH CIEJIATh
B pabote [9]. B To ke Bpems 3Ta pabora sBIsSEeTCS MEPBBIM IIATOM HAYYHBIX HCCIIEI0Ba-
HUI B IaHHOM HalpaBJEHUU U TpeOyeT JajibHENHIIero pa3BUTHs U KOHKPETU3ALMH.

ITocranoBKa 3a1a4 uccae0BaHUH. BbIsBIICHHE 3aKOHOMEPHOCTEW pa3BUTHUSA Te-
XHAYECKUX CHCTEM Ha IIAxTe, MO3BOJIAIOIINUX HUCIO0JIb30BaTh PE3yIbTaThl 3TUX HCCIENO0-
BaHMI JJI1 MPOTrHO3UPOBAHMS NEPCIEKTUBHBIX HANIPABICHUM MX 3BOJIIOIUHU B OyAyIIEM.

N3noxenne 0CHOBHOTO MaTepHuaJja u pe3yiabTaThbl. M3yueHue u pa3Beaka Henp,
omnpenesieHne IiayOuHBI 3alleraHusl MOJE3HBIX MCKOMAEeMBbIX, 3aTeM pa3paboTka MpOeKTa
CTPOUTENbCTBA IIAXThI, a TAKXKE CaMO CTPOMUTEIBCTBO ILIAXThl COCTABISIOT HECKOJIBKO
JIECATKOB JeT. B obmiem ciaydae TOJIbKO CTPOUTEIBCTBO IIAXThl M BBIBOJ €€ Ha MPOEKT-
HYIO0 MOIIHOCTb Ha IUIacTax, 3ajerarwiux Ha riayoune ¢ Boime 1000 M, 3aHUMAaeT 0KOJI0
15-20 ner. Ecau conocTaBUTh CKOPOCTh CTPOUTENBCTBA IIAXTHI C TEMIIAMHU TEXHUYECKO-
ro U TEXHOJOTHYECKOTro Mporpecca, To MPeKpacHo BUAHO, YTO CTPOTO€ CJIEAOBAHUE MPO-
€KTy IPUBEAET K CTPOUTEIbCTBY LIAXThI YK€ 3aBEIOMO OTCTAIOLIEH OT TEXHUYECKOIO
nporpecca. [11].

Jlns 1OCTHXKEHHUsI MOCTABIEHHOM LEIH, PacCMOTPUM MCTOPHUI0 BO3HUKHOBEHUS
HEKOTOPBIX MIAXTHBIX TEXHUYECKUX CHUCTEM, & HMEHHO UX Pa3HOBUJIHOCTH, KOTOpas J0-
HOJIHUTEJIBHO BBIMOJHSAET POJb HHPOPMALIMOHHON cucTeMBI. [5,6,10].

NudbopmannoHHOM CUCTEMOM HaA3bIBAETCS, CHCTEMa, IO3BOJISIONIAS CO3/1aBaTh,
XpaHUTh, MOJy4aTh U 00pabaThiBaTh HHPOPMALIHIO, a TaKXKe 0OMEHUBaThCA €10. B cBs3u
C 3TUM K IEPBbIM IIaXTHBIM HHPOPMALUOHHBIM CUCTEMaM MOYXHO OTHECTH U PYJHHUYHbBIE
JaMIIbl, KOTOpPbIE TOMUMO CY-TO TEXHUYECKOH (DYHKIIMU — OCBEILIEHUs FOPHBIX BbhIpabo-
TOK, BIIEPBbIE JaBajiu HHPOPMALIUIO O COJEp’KaHUU B HEW METaHa.

CobOcTBeHHO MmaxTEPCKUe JaMmibl MosABISIOTCA B 3amagaHoil EBpone u Poccun k
XVIII B. IlepBble nepeHOCHbIE CBETHJILHUKHU IIAXTHBIE (DAKEIbHOTO U (OHAPHOI'O THUIIA
("bor momoms", "bnarogaTs"), 3ampaBieHHbIE CypelHBIM MAacjioM, MOXHO OBLIO Kpe-
NUTh K IEPEBAHHBIM CTOMKaM IIaXTHBIX Kpelel, ycTaHaBIMBaTh B HUIIAX. Takue cBETH-
JBHUKH UCIIOJIb30BaNM Kak B Poccuu, Tak u 3a py6exom a0 1815, moka Ha Hprokacickux
KOMSAX He npou3oweén psax KpynHelx katactpod (1809, 1812, 1815), BbI3BaH-
HBIX B3pbIBAMM TI'PEMYYEro ra3a, BOCIUIAMEHSBILETOCs OT IIJIAMEHU OCBETHUTEIBHBIX
namn. [losToMy nanpHeliliee COBEPIIEHCTBOBAHUE MIAXTEPCKUX JIaMII IUIO MO JBYM OC-
HOBHBIM HalpaBJICHUSAM: U30JISILHUS OTKPBITOrO IUIAMEHM OT ra3a U yCOBEPIICHCTBOBAHUE
KOHCTPYKLIMHU JUIsI HMCHOJB30BaHUs Oosiee 0O€30MacHOro Troproyero marepuana Jist
namil. [6].

OTa mpuyMHa COJEWCTBOBaJla CO3JaHUIO MPUHIUMIIMAIBHO HOBOM KOHCTPYKIIMHU
NPEJOXPAHUTEIBHOM JIaMIIbI [l IIAXT C MOBBIMIEHHBIM COAEPKAHUEM B3PbIBOONACHBIX
ra3os, T.e. Jamnbl [[9Bu (o uMmeHn anriumiickoro xumuka ['emdpu [s8u, 1815). Heob-
XOIUMBIA 3P PEeKT AOCTUTaics HCHOJb30BAHMEM CIIEHHATbHON METATIMYECKONH CEeTKU
(156 staeex Ha | cM?), ycTaHABIMBAEMON Ha OOBIYHON MACISHON JIAMIIE, @ B HEKOTOPHIX
KOHCTPYKLMSAX IIaXTHBIX CBETHJIBHUKOB — W I10Jlauy€il BO B3PBIBUATYIO CMECH, IPUTEKA-
IOIIYI0 K JIaMIl€, Pa3JIMYHbIX HEUTpajbHbIX Ta3oB (Hampumep, a30Ta U YIJIEKHCIOTHI),
BBIACIISIEMBIX U3 MPOJYKTOB IOpeHHs (MOJ0OHBIE CBETHUJIBHUKH IIAXTHBIE Tacld B Cpe-
JIe B3pBIBUATHIX Ta30B). [5,6,7,8]. [IBu 3aMeTHII, 4TO €CJIM TJIaMsi HAKPBITh JTOCTATOYHO
I'yCTOM MEIHOM CeTKOH, TO MOCHeIHss, MOIJIOoN[as 3HaYUTEIbHOE KOJIUYECTBO Tera, 0y-
JIeT HACTOJBKO OXJIaXXJaTh MPOAYKTHI FOPEHHUsS, UTO IUIaMsl HE OyJeT paclpoCTpPaHIThCS
10 JIPYTyI0 CTOPOHY CETKH, XOTS YacTh HE CrOPEBIIMX (BCIEACTBUE OXJIAXKJEHUS IIame-
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HU) MapoB M ra3oB U OyJeT NMPOHUKATH TyJa CKBO3b €€ OTBEPCTHS, TaK UYTO UX MOYKHO
3axeub. JlelicTBUE METAUIMYECKON CETKHU, NPENATCTBYIOLIEE PACIpOCTPAHEHUIO rope-
HUsI, MOXKHO BUJIETh U U3 TAKOI'O OIBITA, HAIIPUMEP: €CIIM JEPKaTh CETKY HaJ OTKPBITHIM
ra30BbIM POKKOM M 3a)K€ub a3 MoBepx €€, To miaMs OyAeT Aep>KaTbCsl HaJ CETKOW U He
pacnpoCTPaHUTCS BHU3 II0 HAIPABJIEHUIO K POXKKY. Ha 3TOM cBOWCTBE MeTanan4ecKkon
ceTkH /[PBM M OCHOBaN yCTPOMCTBO CBOCH MpENOXPAHUTEIBHON JaMIbl. DTO HEOOIbIIas
MeTaJNIMYECKask MacisHas JlamIa, B KOTOPOl BEPXHsA 4acTh CBETUIIBHMKA, a, CIe0BaTe-
JBHO, U IJIaMs OKPY’KE€HbI LUJIUHAPOM U3 MPOBOJIOYHON ceTKU. BHyTpeHHee nmpocTpaHc-
TBO ATOT0 UMJIMHAPA KaK JJIS BBIX0JA U3 HEro NpOLyKTOB FOPEHHUs, TAK U [IJIs IPUTOKA K
IUIAMEHU CBEKEro BO3JyXa HE MMEET MHOI'0 COOOIEHMsS C OKpyxXkarollei aTMmochepoi,
KaK 4yepe3 MOCPeICTBO MEIHOW MPOBOJIOYHON CETKU. B ciyyae BHECEHHS TakoOW JIaMIIbl B
aTMoc(epy Kakoro-iaubo TOpruYero rasa IOCJIEIHHMH, KOHEYHO, TOTYAC MPOHUKHET
BHYTPb CETKH K IUIAMEHHM U OT HEro BOCIIJIAMEHUTCS; HO TOPEHUE €ro IIPU 3TOM OTpaHHu-
YUTCS JULIb BHYTPEHHUM IIPOCTPAHCTBOM JIAMIIBI, OKPY>KEHHBIM CETKOH, U HE IepeacT-
csl BCe#l ocTallbHOM Macce rasa. [5,6,8,10].

B I'epmanum yvame apyrux ynorpebmasercs gammna ¢upmbel Bonbd B L[Bukkay; oHa
cHaO)keHa 3aTBOPOM, KOTOPBIM OTKPBIBAETCS TOJIbKO C MOMOIIBIO TKEIOro MarHura.
HlaxTépckas namna Bonbdom Hamuta mupokoe pacrnpoctpaHenue B Poccuu. Jlamny Bo-
abda maxtépsl okpectunu «bnaronerenpHuna». OHa cnacia ThicA4M Ku3HE. Becuna
takas jamna 1 kxr, B 1914 roay crouna 2,5 py6ns. Pacxogosana namna 0,17 ¢pynra Oen-
3uHa B cMeHy. llena myna 6ensuna toraa 6suta 0,6—1,8 pyo6ms. [5].

3ateM namna /[pBu npertepnesna psj BUJOU3MEHEHUNW U yCOBEPIIEHCTBOBAHUMN I10-
Ka He MpeBpaTuiiach B COBPEMEHHBIN IIaXTHBIN aKKyMYJIATOPHBIH CBETHJILHUK U COBpe-
MEHHBIH Ta30aHalnu3aToOp. DTallbl COBEPIICHCTBOBAHMS JaMIbl Kak HMH(OpPMALMOHHOMN
CHUCTEMBI, T.€. IPEJOCTaBIAIOMEH HHHOPMAIIUIO O KOJMYECTBE ra3a B BO3JyXe M Kak Te-
XHUYECKOW CHUCTEMBI, T.€. MPEAHA3HAUYEHHOM TOJBKO I OCBEIIEHUS IPEJCTABIEHbI B
tabmumy. [9].

Kak BuaHO U3 TaOGnMIBl NEPBOHAYATIBHO IAXTHBIM CBETUIBHUK BBIMOJIHSI OJHOB-
peMeHHO J1Be QYHKIMHU: OCBEIIall pabodyee MPOCTPAHCTBO U CUTHAIMU3UPOBA 00 OmacHOH
KOHLIEHTpallMM MeTaHa B aTMocdepe pabouero mpoctpaHcTBa. B mpomecce 3Botonuu
CBETHJIbHHKA 3TH (PyHKIHH 00OCOOMINCH U JJISI OCBEIICHHS ObLIM pa3paboTaHbl aKKy-
MYJISITOpPHBIE CBETUJIBHUKH, a i1 KOHTPOJIA ra3a — HHTep(epoMeTphl U ra3oaHann3aro-

pHIL.
Tabauna 1 - Oranel pa3BUTHs MIAXTHBIX CBETUILHUKOB U MHTEP()EPOMETPOB

T'oabi

Obopynosanue OcobeHHOCTH KOHCTPYKLIMH IIpennasnauenue Bremnuit pun
HpVIMeHeHVIﬂ
Jlamna [IoBu 1815 . IInamMa HakpbIBAIOCH JOCTaTO4HO rycroif | OceelueHne u
MeIHOI ceTKoH " wiamst He | KOHTPOJIb METaHa
PacrpOCTPAHANIOCH HA BHEILHIOK €€ CTOPOHY.
Jlamna 3eitnnens 1880 r. Jlamna Gb11a cHadkeHa LMHAPOM 13 ToncToro | Oceeluenne u

crekna.  BMecro  Macia B KadecTBe | KOHTpOJIb METaHa
OCBETHTEITLHOMO MaTepHaIa CTATH YIIOTPe(ITh
Oet3uH, KoTOpbIi maeT Gonbiue ceera. Ocodbiit
3ATEOP, HE [JaBAN  BOIMOKHOCTH  pabouemy
OTKpBITH JIAMITy B IUAXTe, €CIA JKE Jamra
CITyyaiiHo racia, TO ee 3&KUIAIH C TOMOLIBIO
0cofOro  OrHKBA, JAIOLIETO WCKPY  BHYTPH
JIaMIIbl.

Jlamna Lleno Koweu X1X | CrimproBas Jsiamna, B koTOpoH nputok | Oceeluenue u
B. IIAXTHOTO BO3YXa B HEe U BBIXOI H3 JIAMIIbI | KOHTPOJIb METaHA
NPOIYKTOB TOPEHMS [POMCXOIFUIH PasHbIMH
nyTsaMH, D70, BO-MEPBLIX, MPENSTCTBOBAIO
CHJIBHOMY HArpPEBaHHIO JaMITbI, BO-BTOPBIX —
NPMBOMIIIO K YMEHBLIEHHIO BBICOTBI IIAMEHH,
YTO TIO3BOJSIO TIPUMEHSTTh WHIMKATOp NSt
ompenenenuss  COMBIIMX ~— KOHLEHTpaLMii
meTrana 10 6%.
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[Iponomxkenue Tabaumsr 1.

Tomer

OGopynosanue OcoOeHHOCTH KOHCTPYKLHH IIpennasnaverue Buemnuit Bux
MpUMEHEHHS
Jlamma Bonsga Hauano XX | Cnabkena  cneuualnbHbiM — MarHUTHbIM | OCBEleH e u
B. 3aTBOPOM, KOTOPBI MOXKHO OTKPBIBATh | KOHTPOJIb METaHA
TOJBKC HAa NOBEPXHOCTH C [OOMOWBIO
TKENOTO  MarEuTa  cepme 10 kI
Pacxogopana namma 0,17 ¢pynra Gensuna B
cmeny. Llena nyma OensuHa Ttorza Obira
0,6—1,8 py6na.
Jlamna HGeH3uHOBas Cepeanna LlaxrHas namma, padorarowas Ha Oensune. | OcBewexue It
waxTHas (JIBIIT) 1940-x rr. KOHTPOIIb METaHa
10 Hauana
1960-x rr.
AKKYMyJIATOPHBIS C 1912 AxkymynatopHas nammna, paSortana no | Tombko
JIAMIIBL: roua; [IPHHLKITY HAKOIUIEHHS SHEPTHH. OCBeLIeHHE
«Konkopams»
(BenukoGpuranusy;
JIAY-1, ceerrnmbunk | C 1932 1. mo
TexragsopHbIit JIAT- | 1960 1.
1 (3aBoa «Cser
maxTepa)
Tomer ~
OGopynosanue OcodeHHOCTH KOHCTPYKLMHI Ipenuasunauenue
MPUMEHEHUA
Unrepdepomerp 60-e roze! TpenHazHaveHs! st onpenenenns | Tombko KOHTPOITL
(LIM10/11) XX B. COZIePIKAaHHA METaHAa U YIVIEKHCIOrO rasa B | MeTaHa
PYOHWHHOM  BOJMYXE, [N& MAKCHMAITBHOS
CONEPIKAHME T[A30B (MECTHbIC CKOILICHM:)
JoMycKaeTcs 10 6%,
LaxTHerif ronosuol | 60-¢ ToAR! [MpumenaroTes kak HAASKHBIH HCTOUHMK | Tonmbko
AKKYMY ISTOPHbBIN XX e MHAMBUAYATBHOIG OCBEILEHMS] B CIIOXKHbBIX | OCBELIEHHE
CBETHIIbHHUK C H ONACHEBIX YCNOBUAX WAXT, OMACHBIX NO
AMIMOR HAKANHBAHUS rasy H Ibliu.
(JIAT-1) u (JIAC-6) ¢
MHOMHHECLIEHTHOU
namnoit
Meranomerp (MPTI-1) | 80-¢ rozst TlosBonsieT HENpepbIBHO aBTOMATHYECKH K3- | TONBKO KOHTPOINL
XX B. MepATE OOBEMHYIO [0 METAHA B BO3OYXE, | METaHa
TOKA3BIBATE LIM(POBYI0 MHMKALIMEO H3Mepsic-
MO BEIIMYMHBI U BblAABATL 3BYKOBYHO U CBE-
TOBYH) CHIHATM3ALWIO TPpH JOCTKEHNH yCTa-
HOBJICHHOTO 3HA4EHNs OOBEMHOIH J0/M MeTaHa
CeerunbHuk rosoBHO# | Hawamo Hmeer  Berpoennsiit  pagHocnrnamzarop | Ocseenne,
IHAXTHBIA cepun | XXI B, Ipe/IHA3HAYEHHbIH ans ofecriedenmst | KOHTPONb MeTaHa
CMI'B HMHAMBUAYAILHOTO  MOA3EMHOTO  aBAPUITHOIO | W onpeaeaeHue
OnOBeIeHHA H NEePCOHANIBHOIC BbI30BA | MECTOHAXOKACHHA
LAXTEPOB M TaKiKe MWMEET BCTPOEHHbII | waxTepa
METAHCUIHAU3ATOP, KOTOPbld [JOMOJHUTE-
JIBHO 06601'[6'—”1536’1" CUTHAJIH3ALWKY npu
AOCTIZKEHMHM  KOHUCHTPAUMKU METaHa BbILLE
YCTaHOBKH CpaGaTl:lBaHHﬂ.

JlanpHelue onbIThl MOKa3aiu, 4YTO HauboJiee YyBCTBUTEIbHBIM K HAJIUYUIO Me-
TaHa SBJISICTCA IUIaMs cnupTa. ITO HaOJI0AeHUE HCII0JIb30Bal HEMELKUN TOPHBIM MHXKe-
Hep [lunnep (Pieler), ckonctpyupoBaBmuil B 80-x rogax XIX Beka HHAMKATOPHYIO JIaM-
1y, HOCSIYI0 ero uMs — unaukarop Ilumnepa. Takas namMma mumpoko MCIOJIB30BaIach
Ha maxtax ['epmanuu u Opanuuu, oqHAKO UMeENa eI P HeTOCTATKOB (IIPU KOHIIE-
HTpaluu MeTaHa 6osiee 3% JaMIa CUIBHO pa3orpeBajach, a BHICOTA MJIAMEHHM J0CTUrajla
KPBILIKH JIaMIIbl).

Henocratku unaukaropuoit nammsl [lunnepa nonsiTancs ycTpaHUTh FOPHBIA UH-
xenep llleno (Chesneau) — dqiieH QppaHIly3CKOM KOMHUCCHUH IO MCCIEIOBAHUIO PYIHHUY-
Horo rasa. Koncrpykuus namnsl IlleHo oTiMyanace TeM, 4TO NPUTOK IIAXTHOTO BO3MY-
Xa B JIaMIIy U BBIXOJ U3 HEE NPOAYKTOB IOpPEHHUS MPOUCXOIUIU PA3HBIMHU MYTSIMHU, TaK
4TO, B OTJIMUME OT jJamnbl [lmiiepa, oHM He cMemuBarTCs. JTO, BO-NIEPBBIX, NPEIATCT-
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BOBAJIO CUJIBHOMY HarpeBaHUIO JaMIIbl, BO-BTOPBIX — IPUBOJMIIO K YMEHBIIEHHUIO BBICO-
Thl IUIAMEHM, YTO IO3BOJISUIO NPUMEHATH WHAMKATOP ISl ONpeaeseHus Oonbmux (10
6%) KOHIleHTpaluil MmeTana. [5,6,7,8].

Jlamma Bonbda mociyxkuiia mpoOTOTUIIOM MPEIOXPAHUTEIHHONH OCH3MHOBOW J1aM-
nbl «CBeT maxTépa», IPUMEHABLIEHCS Yy HAC [UId 3aMepa KOHUEHTPAIMii MeTaHa BILIOTh
10 60-x rogoB XX Beka.

B navane XX Beka, mapajmieabHO IPUMEHSUTUCH ABa oOpasna gami. JIBII — na-
MIia OCH3WHOBAs MIaXTHas M NMEPBbIE aKKYMYJISTOPHBIE JIAMITbl. AKKYMYJIATOpHAs JIamIa,
paboTaia 1o NPUHIUIY HAKOIIJIEHUS SHEPIUH, C IEbI0 MOCIEAYIOIIEro ee UCI0JIb30Ba-
HUs TOJBKO M ocBelleHUs. bensunoBas snamna JIBUI yxe He ucnonp3oBaiach AJIs
OCBEILIEHUS U MPHUMEHsIAch TOJbKO B Ka4eCTBE MHJAMKATOpa JUId 3aMepa ra3oB B MOJ3e-
MHBIX BbIpaboTkax. C ee MOMOIUIBbIO ONPENENAIOCh HE TOJIBKO HAaMYue, HO U IPUMEpHOe
KOJINUECTBEHHOE COJIep’KaHNe MEeTaHa B pyJHUYHOU aTMocdepe. M aiis akkyMyJIsITOpHOM
U JU1sl OEH3MHOBOM JaMIIbl OCHOBHOM LI€JIbIO SABJISUIOCH ocBeuleHue, Ho nub JIBII ucno-
JAB30BAJIM TAKXKe U ISl ONpPE/IeNIeHUs COAepKaHUsI METaHa B pPyIHUYHOM BO3JyXe. YKe K
Hauyany 60-x romoB XX Beka nammnsl JIBII 3aMeHunu maxTHble Ta30aHaIU3aTOPBl (MU
unteppepomerpsl). Uurepdpepomerpsr tuna HIM-10/11 npegnasnauens! s onpejene-
HUsl COJAEp)KaHUsA METaHa U YIVIEKUCIIOrO ra3a B PyJHHYHOM BO3J1YyX€ IEMCTBYIOLIUX
IPOBETPUBAEMBIX FOPHBIX BBIPAOOTOK ILIAXT, I'/Ie MAaKCUMAaJIbHOE COJIEp:KaHUE yIJIEKHC-
JOT0 rasa WiM MeTaHa (MECTHbIE CKOIUIeHMs) JomyckaeTcs a0 6%. I[Ipumenstorcs nis
KOHTPOJI PYAHUYHON aTMocdepsl MpH BEJAEHUU T'OpHOCHAcaTelbHbIX padoT, B TpyOoI-
pPOBOJAX IIAXTHBIX U J€Ta3allMOHHBIX CUCTEMaX, B KOJIOALAX, IPOMBIIIJIEHHBIX KOTIaX U
pe3epByapax. AKKyMYJISITOpHas jJaMIia MpUMEHsIach JUIsl OCBEIEHUSI B PyJAHUYHOMN cpe-
1e, 10 TeX Mop, Moka ux yxe He 3aMeHwIn «lllaxTepckue GpoHapu» MU OHU Ke KKOHO-
roHKM». Tak MpOCTOHAPOAHO Ha3bIBAJIM IIAXTEPhl HIAXTHbIE CBETUIBHUKU, KOTOPHIE COB-
peMeHHbIN Bu npuobpenu B 1952 roay, koraa Ha 3aBoje «Cset llaxTépa» Ob110 Opra-
HHU30BaHO CIIEIUAIBLHOE KOHCTpyKTOpckoe Oropo. C 1960 roma 3aBoa OCBOMJ BBIMYCK
HOBBIX HIAXTEPCKUX JIAMII.

W tenepp yxe HOBasi «KOHOT'OHKa» CTajla TJIABHBIM TPaAULUOHHBIM HCTOYHUKOM
ceeTa i maxTépoB. Co BpEMEHEM CBETHIIBHUKU COBEPIIEHCTBOBAJIUCH, HO KOHCTPYK-
Usl UX MOKa ocTaércsi Hen3MeHHOU. CBeTUJIbHUKHU IIaXTHBIE TOJOBHbIE WHAMBUIYAJIb-
HbIE AKKYMYJISITOPHBIE NPUMEHSIOTCS KaK HaJEXHbIH HCTOYHUK WHIUBUAYaIbHOIO
OCBEILIEHUS B CJIOXKHBIX U OMACHBIX YCIOBHUAX LIAXT, OMACHBIX MO Tra3zy u neuiu. [10].

B HacTosiee Bpems Ml ONpenesIeHUs] KOHIIEHTPAalluM MeTaHa B pPyJHMYHOM at-
Mocdepe npoaonkaT npuMeHsaTbess nHTepdepomerpsl Tuna LIN-11. Ongnako Gonee co-
BPEMEHHOW U NMPOrpecCUBHON MH(POPMALIMOHHON CHUCTEMO SIBISIOTCS METAaHOMETPHI PYy-
nuuuHble nepeHocHble MPII-1. OHu npenHa3zHaveHbl I HEIPEPHIBHOTO aBTOMAaTHYEC-
KOI'0 U3MEPEeHHUsI 00BEMHOM 10JIM METaHa B BO3AyXe, HM(PPOBOM MHIUKAIIMU U3MEPSEMON
BEJIMYMHBI U BbIJAaY¥ 3BYKOBOM M CBETOBON CHUTHAJM3aLlMU NPU JOCTUKEHHH YCTAaHOB-
JICHHOT'0 3HAaUYeHUs 00BEMHOM o) MeTaHa. [5,6,8,10].

CoBmecTuM Ha rpauke *XHU3HEHHBIE LIMKJbI BCEX PACCMOTPEHHBIX TEXHUYECKUX
CHUCTEM, pHUC. 1, KOTOpBIE MCIIOJIB30BAJINCH B IIAXTE JJIs OCBEUIEHUS U KOHTPOJIS COAEP-
JKaHMS METaHa B BO3JyXe€.

Kak BuaHO M3 puc. 1, TEXHMYECKHE CUCTEMBl BO3HMKAJIM IOCIEI0BATEIbHO, T.€.
BO3HUKHOBEHHE HOBOW TEXHHYECKON CHUCTEMBbl MPUBOJMUIIO K MMOCTENEHHOMY IpeKpalle-
HUIO cyliecTBOBaHMS cTapoil. Eciu Ha rpadukax coeMHUTh TOUKH MAaKCUMAJIbHOIO HC-
MOJIb30BAaHUSI TEXHUYECKON CHUCTEMBI TO, IOJIYUYaeTCs 3aBUCUMOCTh, Ojarojaps KOTOPOM
MO>KHO MPOTHO3UPOBATh TEHACHIMU B M3MEHEHUU TEMIIOB NOTPEOJEHUS TEXHUYECKON
cucteMbl B Oyaymiem. [lomumo Toro, npoaHanu3npoBaB IPOJOJKUTEIbHOCTh CYLIECTBO-
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BaHMS KaXJIOW TEXHUYECKOH CHUCTEMBI MOXHO YCTAaHOBUTH 3aKOHOMEPHOCTH, KOTOPBIE
TaKXe MOKHO OyJIeT UCIOJIB30BaTh ISl MPOrHO3a Oyaymux coObIThi. [4,9].

QBbem Npov3BOACTBE, ThIC. LUT.

>
Bpewms, rog

T T T T T T U T

1800 1900

12000

1 — nammna J[»Bu; 2 — nammna [Twnepa; 3 — mamna llleno; 4 — nmammna Bonwga; 5 — JIBII;
6 — aKKyMYJISITOPHBIE JIaMIIbl; 7 — MIaXTHBIA aKKyMYJISTOPHBIM CBETUIILHUK;
8 — unaTEepdepomerp; 9 — meTaHOMETp

PI/ICyHOK 1 — JXu3ueHHnie HUKJIbI TEXHUYCCKUX CUCTEM, KOTOPLIC MCIIOJIL30BAJIMCh B IAXTE
JJI1 OCBEIICHUA U KOHTPOJIA COACPKAaHMA METaHa B BO3JYXE

BoiBoabI. AHAIN3 TPUMEPOB IBOTIONNU UHPOPMALIMOHHBIX CUCTEM I KOHTPOJIS
COJIepKaHMs METaHa B PyITHUYHON aTMocdepe mokasai, 4ro:

1. 3ydyeHue UCTOPUM PA3BUTHUS TE€X WM UHBIX TEXHUUYECKUX CUCTEM IO3BOJISET
BbBIABUTDH O6H_II/IG 3aKOHOMCPHOCTHU B HUX 3BOJIIOOUH, KOTOPBIC MOKHO HUCIIOJB30BaTb IJId
NPOTHO3UPOBaHUs Hanbojee MEepCHeKTUBHOTO HANpaBIICHUS MX PAa3BUTHUS U OIpejelie-
HUS KOJIMYECTBA UX MCIIOJb30BaHUS B Oy IyIIEM.

2. Uckntouenne omuOOK MPOTHO30B M MOBBIIIEHHUE HAAEKHOCTH MPOTHO3UPOBA-
HUS TEMIOB Pa3BUTHUSI TEXHUUECKON CHCTEMBI MO3BOJIUT pa3paboTKa METOJAUKHU CUCTEMA-
TU3UPOBAHHOI'O €€ U3YYEHHUs, KOTOPAsi IOMOKET YCTAHOBUTH ATAIlbl YBOJIOLUN KOHKPET-
HOM TEXHHUYECKON CUCTEMBbI U 3aKOHOMEPHOCTH JIaHHOTO MpolLecca.

3. Pe3ynbpTaThl TAKMX NPOTHO30B MOKHO MCIIOJIb30BaTh JUIS INIAHUPOBAHUS HOBBIX
HaHpaBHGHI/Iﬁ Hay4YHBbIX I/ICCHGI[OBaHI/If/’I, IJIaHUpPOBAHHA aCCOPTUMCHTA U MOULIHOCTH 3a-
BOJIOB, MPOU3BOASIINX TEXHUKY U 000OpyJOBaHUE JJISI IIAXT, a TAKXKE YUYUTHIBATH BBISB-
JICHHBIC TCHACHIUU W 3aKOHOMCPHOCTH 3BOJIOLNHUU JIA 60.]166 TOYHOT'O MMPOCKTUPOBAHUA
PEKOHCTPYKIIMU CTapbIX IIAXT U CTPOUTEIBCTBA HOBBIX IIAXT, B CMbICIIE IPUHATHS Ipa-
BHJIBHBIX PEIICHUN OTHOCUTEIBHO TOTO, KAaKO€ TOPHOE 000pyaoBaHHE OyJeT UHTCHCHUB-
HO HCIIOJIb30BaThCs B OyIylIeM AJis BeIeHUs TOPHBIX padoT.
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I.C. KocTiok, b.H. Kazy6
JloHenpKuil HAIliOHANBHUH TeXHIYHUNA YHIBEPCUTET

IIPOTHO3YBAHHS1 HAIIPSIMKIB HAYKOBUX JOCJIJPKEHD I10 PO3POBLI IHAMBIAYAJIBHUX
[HOOPMAUIMHNX CUCTEM JUIA 3ABE3IIEYEHH BE3ITEKU TTPALI IITAXTAPIB.

[IpoanasizoBaHa icTOpist CBOJOIIT TEXHIYHUX CHUCTEM, sIKi 3aCTOCOBYBAJIMCh HaA IIaxTi, HA MPHUKIIAIl BIOCKOHA-
JICHHSI TEXHIYHOI CUCTEMH, BUKOPUCTOBYBAHOT JIJIsl OCBITJIICHHSI 1 KOHTPOJIIO METaHy, BUJIUICHI eTany il pO3BUTKY
1 3aKOHOMIPHOCTI, SIKi HEOOXIZTHO BpPaXxOBYBATH JJIsl IPOrHO3YBAHHS NMEPCIIEKTHBHUX HAINPSIMIB PO3BUTKY Pi3HHX
BU/IIB TIPHUYOTO yCTaTKyBaHHS.

Kirouosi ciioBa: maxTa, TeXHIYHA cucTeMa, iHdopMariifHa cucTeMa, 3aKOHOMIPHOCTI PO3BHUTKY, TIPOTHO3YBaHHS,
IUIAaHYBaHHS, [IIAXTHA JIAMIIa, INaXTHBII CBITHIBHUK,HTEp(hEepOMeTp.

L.S. Kostyuk, B.N. Kazub
Donetsk National Technical University

Analyzed the history of the evolution of technical systems used at the mine, as an example to improve the
technical system used to control lighting and methane distinguishes stages of its development and the laws that
need to be used to predict future trends in the development of various types of mining equipment.

Keywords: mine, technical systems, information systems, patterns of development, forecasting, planning, mine
bulb, mining lamp, the interferometer.
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