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Bonpocam 3KOHOMWKM TOMAMBA NpPWU MPOMU3BOACTBE
TENAOBOW U IAEKTPUUECKOW IHEPTUU BCErAA YAEAAIOT BOAbL-
woe BHWMaHWe. OAHOBPEMEHHO MPUHUMAKOT 3aKOHbl W
yKasbl MO 3allWTe OKpyXalolleh CpeAbl, OCHOBHbIMW 3a-
rPASHUTEASIMU KOTOPOM MNPU CXWraHWM ra3oBblX TOMAUB
ABAAOTCA OKCUAbBI a3oTta (NOX).

B 6oAblIOIM cTeneHW pelleHWe obeux 3TMX 3apad
CBfA3aHO C YCOBEPLUEHCTBOBAHWEM MPUMEHSIEMbIX B 3HEP-
reTuke ¥ NPOMbILUIAEHHOCTM ra30ropenoYHbIX YCTPOMCTB, KO-
TOPble CBOMMW CBOMCTBAMU B HOABLUON Mepe OMPEeAEAstoT
3KOHOMMYHOCTb, HAAEXHOCTb M 3KOAOTMYECKWME XapaKTe-
PUCTUKN SHEPTOTEXHOAOTMYECKNX NMPOLLECCOB.

JHepreTMka ABASETCS OTPACAblO, OKa3blBalOLEN CY-
LLIECTBEHHOE TEXHOreHHOE BO3AEWCTBME HA COCTOSIHUE
oKpyXatollen cpepbl. Fa3oBble 3arpsi3HEHUsT pacnpocTpa-
HAIOTCH, HE NPU3HABan HUKAKMX rpaHUL, U OXBaTblBaOT BCE
60AbLLIEE MPOCTPAHCTBO aTMOCHEPbI.

AHomayia: B cmammi nokasaHi pesyasmamu pobim Haykoeoi wKoau KuigcbKo2o nosimexHiyHo20
iHcmumyma 3 npobaem payioHasnAbHOI Op2aHi3ayii cnaneaHHA naaue i 3MeHWeHHs 3a6pyOHeHHS
0Mmouy4020 cepedosulia MOKCUYHUMU MPOOYKMAMU 320PAHHA. Pesysemamom pobim e obaacmi
meopii 320pAHHA CMAA0 CMBOPEHHA MPUHYUNOBO HOB8020 cmpyliHO-cmabini3amopHo20 epekmusHo20
cnocoby cnasnoeaHHA Nasaue, CMeoPEHHA CAMOpPe2yNtolo4UX Kamep 320PAHHA | MONoYyHo20 06100HAHHA 3
BUCOKUMU 3Hepeemu4yHUMU OKA3HUKAMU i HU3bKOK MOKCUYHICMIO NPOoOYKMIi8 320pPAHHA, Maso-
MOKCUYHO20 20pPiHHA anbmepHamusHux nanaus. CyKyrnHicme po3pobaeHux memoodie Cranto8aHHA Naaus
cKnaodae yHisepcanbHy 6a3y mexHOM02iYHUX pilleHb, WO 3a6e3neyyome edpeKmusHe Crasato8aHHA nasaue
8 YCMAHOBKAX Pi3HO20 eHepaemu4HOo20 i MPOMUCA08020 MNPU3HAYEHHS.

Abstract— In this article the results of works of scientific school of the Kyiv Polytechnic Institute on the
problems of rational organization of incineration of fuels and diminishing of contamination of
environment by toxic products of combustion are described. The result of works in the field of the theory
of burning was creation of fundamentally new effective method of jet stabilizing incineration of fuels. Also
this research resulted in creation of self-regulating combustion and fire-box equipment chambers with
high power indexes, hypotoxicity of products of burning and low-toxic burning of alternative fuels. The
aggregate of the developed methods of incineration of fuels presents the universal base of technological
decisions providing effective incineration of fuels in different power and industrial plants.

JKONOTUA CBA3aHa C XO3MCTBEHHOW AEATEAbHOCTbIO
YeAOBEKa, OCOOEHHO C TaKUMU MaclTabHbIMU MPOMU3BOA-
CTBAMW Kak dHepreTuka, TonAMBO- U pecypcopobbiBatoLmne
KOMIMAEKChI, TPAHCMOPT, CEAbCKOE XO3AIMCTBO U Ap. HeBO3-
MOXHO BECTU XO3FMCTBEHHYHD AEATEAbHOCTb YEAOBEKA Ha
3emne 6e3 3KONOTMUYECKON perAnaMeHTaLum Npou3BOACTB U
NPOBEAEHUS PELLUTEABHBIX MEpP NO NPeceyeHnto BbiI6pocoB
BPEAHbIX BELLLECTB B OKPYXAIOLLYH Cpeay.

TenAoaHepreTMyeckne yCTaHOBKM, B KOTOPbIX TEMAO
reHepupyeTcsi NPOLIECCOM CXMUraHusi TONAWBA, B GOAbLLOW
MepEe 3arpsA3HAIOT OKPYXaKLLYyt0 cpeay TEMU MAM MHbIMMU
TOKCHMUYHBbIMW KOMIMOHEHTaMM NPOAYKTOB €ro CropaHums.

K aKkTMBHO pa3BMBaOLWIMMCA U HauboAee LMPOKO
MCMOAb3YEMbIM YCTAHOBKAM AAl PELUEHUS  Pa3AMYHbIX
3aAay OTHOCATCA ra30Bble TYPOUHbI, NyTb PAa3BUTUS KOTOPbIX
MHOrorpaHeH W B3auMMOCBSI3aH C APYIMMM OTPaCAAMMU
NPOMBbILUAEHHOCTY — MalLUWHOCTPOEHUEM, METAAAYPrUen u

Moa 3arpsisHeHWeM atMocohepbl CAeAYeT MOoHUMATb  Ap.

MU3MEHEHUE CBOWCTB W yXyALLEHUE OYHKLMI cpeabl B pe-
3yAbTaTe BbIOPOCOB 3arpA3HSAIOLLIMX BELLECTB (TBEPAbIX,
XUAKMUX U Ta3000pasHbIX), @ TaKXe TenAa, PaAUOaKTUBHbIX U
SAEKTPOMArHUTHbIX UBAYYEHUH, Lyma, BUOPaLMIA U T.A.

B rasotypbuHHbIX (ITY) M naporaszosbix (MIY) ycta-
HOBKax, BHEAPEHWE KOTOPbIX CTan0 Hanboaee nepcreKTuB-
HbIM HaMpaBAEHWEM AAAbHEWLLETO pPa3BUTUS MUPOBOM
9HEPreTUKK, TAaBHbIMU MOAKOGHTaMMU MPOAYKTOB CropaHms
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HayKoBi TOBapu1CTBa Ta WKOAM

ABAAIOTCA OKcUAbl a3ota (NOXx), umerolme HanboAbLLYHO
TOKCUYHOCTb [1; 2; 3].

B HacTosilee Bpemsl BOAbLLYH aKTyaAbHOCTb NPHUO6-
pena 3apayva pauMoOHAAbHOTO MCMOAb30BAHUA MPUPOAHbBIX
pecypcoB, 0COBEHHO 3JHepreTMyeckux. JAta 3apaua ABAS-
€TCA YacTblo FAOBaAbHbIX NPOBAEM PALMOHAABHOIO MPUPO-
AOMOABb30BAHUA U OXPaHbl OKPYXatloLLEen CpeAbl, YTO Bbl3Ba-
AO B MUpPE HeobXoAMMOCTb noanuncaHuns B 1988 roay Mex-
AYHAPOAHON KOHBEHLUMW O COKPaLLEHUN BbIBPOCOB B aTMO-
cdepy oKCMAOB a30Ta, K KOTopor B 1992 roay NpUCOEAUHU-
Aacb 1 YKpauHa.

la3otypbuHHble aABuratean (ITA) M rasotypbuHHbIE
ycTaHoBKM (ITY) cBoeobpasHbl BO MHOMMX OTHOLLEHUSAX: OHK
ABAAIOTCA Hanboree APEBHUMK NO CBOEN Uaee (NPUMEpPHO
XV BeK) U, BMECTE C TEM, MOAOAbIMU B MPAKTUYECKON pe-
ammzaummn (pybex XIX - XX BEeKOB) TENAOBbIMW ABUraTeAst-
MM.

06beKTUBHAA HEOOXOAMMOCTb NEepeocHaLlEHUa Cco-
BETCKOW aBMaLUuK B roabl BTopoi MMPOBOIM BOWMHbBI ABUraTe-
ASIMM HOBOTO NMOKOAEHMSA BbICTYNUAA KaTaAnM3aTopoM paspa-
60TOK MPUHLUMMAUAABHO HOBbIX [TA, C HE3HAaUUTEAbHbLIM
YAEAbHbIM BECOM Ha €AMHMLY MOLLHOCTU. 3TO MOCAYXMAO
TOAYKOM B Pa3BUTUK aBUAABUIATEAbHOM MPOMbILLAEHHOCTU
M CBAI3@HHbIX C HEKO APYIMX OTPACAEN.

B nocneBoeHHOE Bpems aBMaABUraTeAecTpoeHue
NMPOAOAXAAO CTPEMMUTEABHO Pa3BMBATLCHA, a OTpaboTaBLUUIA
CBOM AETHBIN pecypc TA HbIAO MPEAAOXEHO MCMOAL30BaTh
B Ha3EMHbIX LEAAX — B 3HEPreTuke, Ha TpaHcnopTte, B Ka-
yecTBe MPMBOAHbBIX ABUraTenei rasonepekaumBarolux ar-
peratoB. fABAASICb YHUKAAbHOW W BbICOKOTEXHOAOTMUHOWM
COCTaBASIOLLIEN ABWUIaTEAECTPOUTEABHOM OTpPacCAM, rasoTyp-
60CTPOEHUE MPUBAEKAO BHWMAHMWE Y4YEHbIX U Cheuuasuc-
TOB, KOTOPblE 3aHMMaAMCb BOMPOCAMMU TEOPETUUYECKOIO U
NMPOMBbILUAEHHOFO  pPa3BUTUS  TA30TYPOUHHOW  TEXHWUKMU.
CneKkTp MpakTMYeCKOro MCNoAb30BaHUA [TY 3HAUYUTEAbHO
pacluMpuacs 1 TpeboBan COOTBETCTBYHOLLEN MHOPACTPYKTY-
pbl, 3aBOAOB, OOCAYXWBAOLIMX MNPEANPUATUIA, BbICOKO-
KAACCHbIX CMEeLMaAUCTOB.

[TY BHeApWAMUCH BO Bce Cdepbl XUBHEAEATEABHOCTH
yenoBeKa.

Baaropapsa BbICOKOW 3OPEKTUBHOCTU, a TakxkKe MNpu-
CYLLMUM MM MPOCTOTE KOHCTPYKLMWU, KOMMAKTHOCTU, MaHEB-
PEHHOCTM OHM HALLAW LUMPOKOE NPUMEHEHUE B PA3AUUHbIX
OTpacAsIX NPOMbILUAEHHOCTU U 3aHMMALOT OAHO M3 FA@BHbIX
MECT B HanpaBAEHUU Pa3BUTUS MUPOBOM aHepreTnku. Oco-
6EHHO 3OPPEKTUBHBIM ABAAETCA UX UCTMOAb30BAHUE B KOM-
OUHUPOBAHHbIX NaPOra3oBblX IHEPreTUUECKUX YCTAHOBKAX.

MpumeHeHue TY B KayecTBe MUKOBLIX, MOAYMUKO-
BblX, PE3EPBHbIX, MEPEABMXHbIX, @ MNPU OMPEAENEHHbIX
YCAOBUAX - B KauecTBe 60a30BblX, SIBASETCS OAHWM W3
NepcnekTMBHbIX MyTEN COBEPLLUEHCTBOBAHWUS 3HEpPreTMyec-
KWUX CUCTEM, NOBbILLIEHNUA UX IKOHOMUUHOCTM U HAAEXHOCTHU.

[TY cTaA OCHOBHbIM 3AEMEHTOM MPUBOAA AAA ra3o-
nepekaunBatrolmx ctaHuum (F’KC) maructpasbHbIX raso-
NPOBOAOB, TPAHCMOPTUPYHOLLIMX 3HAYUTEABHOE KOAMUECTBO
NMPWPOAHOTIO rasa Ha HOoAbLLME PACCTOAHUS.

lMocKOAbKY B nepBble MOCAEBOEHHbIE TFOAblI MEPBO-
ouepepHaa notpebHoctb B [TA BO3HWKAG B aBuaLUW,
KOTOpasn NepPexoAMAa U3 BUHTOBOM TATM Ha peaKTUBHYLO, Ha
Kadeape napoBbIX WM rasoBbiX TYPOUH KMEBCKOro MoAUTEX-
Huyeckoro nHctutyta (KMKW) no uHMumatueBe ee 3aBeAyHo-
wero npodeccopa U. T. LLBeua bbina OTKpbITa cneunasmnsa-
unsa «PeaktMBHblE ABMraTeAr». Hayanacb MOAroTOBKa cre-
UMaAUCTOB-ABUraTenecTpontenet ana MUHUCTEPCTBA aBUa-
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LUMOHHOM npoMblwAeHHocT CCCP. CoTpyaHWKM Kadeapbl
NPOBOAWMAM HayuyHO-UCCAEAOBaTEAbCKME PaboTbl B 0bAacTU
peakTMBHOM TexHUKK. Mpodpeccop W. T. LBey untan Kypc
«[a3oBble TypbuHbI». C 3TOr0 BPEMEHW BECb KOAAEKTUB
kapeapbl aKTUBHO BKAOUMACA B HaydHyto paboTy no
aKTyaAbHbIM pabotam B 06AacTW rasoBbix TypbuH. Bbino
CO3AAHO HOBOE HayyHOE HanpaBAEHWE — U3yYeHMe NpoLecC-
COB ropeHu1s XUAKUX 1 ra30006pasHbix TONAUB U pa3paboTka
3pPEKTUBHBLIX TOPEAOK M BbICOKOTEMMNEPATYPHLIX Kamep
CropaHusi PeakTUBHbIX U ra30TypOUHHbIX ABUraTEAEN.

Hauanom yuactus KMU B pa3BuTUM ra3oTypOUHHbIX
TEXHOAOTUMA MOXHO cuutatb 1949 roa, Korpa COTPYAHMKHM
MEeXaHUYeCKOro 1 TenAoaHepreTuyeckoro dakyabtetoB KM
COBMECTHO paspaboTarn MPOEKT aBTOMOBUAbHOrO ITA ¢
HOBbIM TEPMOAMHAMUUYECKUM LIMKAOM (C MPOMEXYTOUHOM
pereHepauuen Tenaa), KOTOPbIM 3aTeM WCMOAb30BAaACHA B
3HepreTuyeckux ITYy.

MHTepeceH paspaboTtaHHbIi npodeccopom M. A. ba-
PaHOBCKUM KOMOWHUPOBAHHbIN LMKA, KOTOPbIM BMOCAEA-
CTBMM B HaAY4YHO-TEXHUUECKOW AMUTEPATYpPE MOAYYMA Ha3Ba-
HWe unkaa bapaHoBckoro-®uabaa.

B Te roabl kadeppa TECHO coTpyAaHuuyana c LleHT-
paAbHbIM WMHCTUTYTOM aBMaLMOHHOIO MOTOPOCTPOEHMUS UM.
M. N. bapaHoBa (MockBa) (LUMAM) B o06AacTM HayuHbIX
MCCAEAOBaHWIM U pa3paboTKu ra3oTypbUHHbIX Kamep cropa-
HW1S.. BNOCAEACTBUM 3TO COTPYAHMUECTBO MEPEPOCAO B MHO-
FOAETHIOK COBMECTHYIO PaboTy C LIEAbIM PSAOM ABUratene-
CTPOUTEABHbIX KOHCTPYKTOPCKKX HBtopo CCCP.

Cdepa HayyHbIX MHTEPECOB BbIMYCKHUKA acnupaHTy-
pbl 1950-x ropax B. A. XpucTvua 6bina cBsidaHa C paspa-
60TKOI TPAHCMOPTHBIX U 3HEpreTUueckux I'MA 1 oxBaTbiBara
LLMPOKKIA Kpyr NpobaeM. Yxe B NepBOM CBOEM 3aKOHUEH-
HOM MCCAEAOBaHMK — 3allmeHHOoM B 1954 roay KaHAMAQT-
CKOM AmccepTauMu - acnupaHtoM B. A. Xpuctuuem 6bina
pelleHa BaXHaa Hay4dHo-TexHMYeckasi Nnpobaema, CBS3aH-
Had C CO3AaHMEM Kamep CropaHuss UCMAapWUTEAbHOrO Tuna.
B paHHOM paboTe B MOAHOW Mepe MPOSIBUAUCH OCHOBHbIE
NPUHUMMNbI  BbIMOAHEHWS  HAY4YHO-UCCAEAOBATEABCKUX W
ONbITHO-KOHCTPYKTOPCKMX paboT, MPOBOAMMbBIX B MOCAEAYHO-
wue roabl B KIH, cBA3@HHbLIX C pauMOHAAbLHBIM METOAOM
OpraHuM3auMM MNpPOLECCOB CXWUraHWs TOMAUB, CO3AAHUEM
BbICOKO3DGDEKTUBHBIX Fa30TYPOUHHbIX M NapoTyPOUHHbIX
Kamep CropaHusi, NoBblLUEHWEM HAAEXHOCTU PaboTbl TOM-
AMBOWCMOABL3YIOLLETO 060pyAOBaHKA, 3HeprocbepexeHu-
€M, YMEHbLLUEHWEM 3MWUCCUMU U BbIOPOCOB B atMochepy
TOKCUUHbIX MPOAYKTOB CropaHus u Ap. [4, 5].

CospaHHas B KW HayyHas LiKoAa npobaem paumo-
HaAbHOM OpraHM3aumMy CXUraHus TOMAMB U YMEHbLUEHUSA
3arpsi3HEHUA OKpYXalolLerh CpeAbl TOKCUYHbBIMU NMPOAYKTa-
MW CropaHusi, Mes TBOPYECKUIA NMOTEHLMAA U MaTepuanb-
HO-TEXHUUECKYO 6a3y, Obina OpUEHTMpPOBaHa Ha paspa-
60TKY 9OGDEKTUBHBIX IHEPrO-9KOAOTMUECKUX TEXHOAOTMI
CKWraHuss MNPUPOAHOrO rasa B YCTAHOBKax pPa3AMYHOro
Ha3HAYEHWS: 3HEPreTUYECKMX, TPAHCMNOPTHbIX, MPUBOAHbIX.
HK1 0AHO 3HAUMMOE AOCTUXEHWE B 3TOM 06AACTU HE NPOLLIAO
6e3 yyacTusl yueHbIX 31Ol WKoAbl. Co3paHHas B KU Hayu-
Ho-MccAepoBaTeNbCKas 6asa M yuebHO-HayuHble CTEHAbI U
CErOAHS1 UCMOABb3YIOTCA AASI CO3AAHMST YHUKAABHbBIX TEXHOAO-
TMIA U YCTPOWCTB, CNOCOBCTBYIOLLMX PA3BUTUIO TEXHUUECKOTO
nporpecca B 06AaCTU TONAMBOCKUIaHUS.

TenaoaHepreTMyeckan HanpaBAEHHOCTb BblBpaHHOM
npodeccopom B. A. Xpuctmuem coepbl HayyHOW AeATENb-
HOCTM OblA@ He CAyYaliHOM U 0OBbACHSIAACh BAMSIHUEM ABYX
BbIAQIOLLMXCA YYEHDbIX, BbINyCKHUKOB KIU - akapemunka AH
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CCCP A. M. AtonbkM - [eHepanbHOro KOHCTpykTopa Kb
«CatypH» (MockBa), co3patensa cepun TypbopeakTUBHbIX
ABUraTenen AN CBEPX3BYKOBOW aBMaLMW, KOTOPble B CBOE
BPEMS Ha MHOIO AET ONEPEAMAM MO CBOMM TEXHUKO-3KOHO-
MWUYECKMM MOKa3aTeAIM aHaAOTMUHble pa3paboTKu Bepy-
LUMX 3apybexHblx ¢pupmM, U akapemrka AH YCCP U. T. Lse-
ua - OAHOTO M3 CO3AATEAEN TEOPUM PEaKTMBHbIX ABUrate-
AEN.

TpapuLMKU KOANEKTUBA XapaKTepM30BaAUCh aAEKBaT-
HbIM pearMpoBaHWeM Ha MOTPEOHOCTU IHEPreTUKU W
XEAaHWEM MX PEeLLIEHUST NyTEM COOTBETCTBYHOLLLErO MAAHUPO-
BaHMA y4ebHOro npouecca U HaydHblX MCCAeAOBaHUM. IMpo-
BOAMAUCb WUCCAEAOBAHUSA OAHOrO M3 CaMbIX CAOXHbIX MO
cBoemMy pabouemy npoueccy arperata [TY - kamepbl
CropaHusi, B KOTOPOKM B aTMocdepe CXaToro BO3AyXa CXMUra-
eTcs TONAMBO ¢ 06pa3oBaHWEM MPOAYKTOB CropaHus, pac-
LLUMPAOLLIMXCA B ra3oBol TypbuHe.

JKCNAyaTaUMOHHbIE XapPaKTEPUCTUKU KaMepbl cropa-
HUS1 B OOAbLLOM MePE 3aBUCAT OT NPUHATbIX B HEW METOAOB
cmMeceobpasoBaHUA U CTabUAM3aLIMM NPOLECCa ropeHus.

OpaHoOM 13 nepBbIx paboT B 310 0b6AacTH BbIAM COB-
MECTHbIE WUCMbITAHUSA AEHWHIPAACKOro HeBCKOro mMallnHO-
CcTpouTeAnbHOro 3aBopa M KM pasAnuHbIX ra3oropenoyHbix
YCTPOWCTB NPUMEHUTEABHO K KaMepaM CropaHus rasonepe-
KauuBalLwmx arperatoB. [1pyM NepeMeHHbIX, YaCTUYHbIX Ha-
rpy3kax I'TY yMeHbLLAETCs NOAHOTa CropaHMsa TOMAMBA, UTO
BbI3bIBAET YyBEAUUEHUE TOKCUUYHbIX MPOAYKTOB CropaHus.

HenpepbiBHO Bo3pacTtatolive TpeboBaHUS No oxpa-
HE OKpYXalollerh Cpeabl CTUMYAMPOBAAN MHTEPEC K BOMPO-
caM 3aluuTbl OT 3arpsisHatollero Bo3pencTBua TA. And
YCKOPEHUS MOAEPHM3AUMM U CO3AAHUS HOBOFO 0HOPYAO-
BaHWA Ha 3HEPreTUYECKMX 06 bEKTAX CTPEMUAUCH HE TOABKO
obecneuntb BOAee BbICOKYID 3HEPreTMyeckyto adpdekTuBs-
HOCTb, HO U AOBUTLCA YBEAUUYEHUSI SKOAOTUUECKOW Besonac-
HOCTM MX 3KCMNAyaTaLuu.

lasnoukauma B CCCP Hauanacb B 50-x ropax XX
Beka C YKpauHbl, ¢ AawwaBckoro 1 LLlebeAMHCKoro razoBbix
MECTOPOXAEHUIA. [a30TypbuHHbIE ABUraTeAM B TO Bpems
paboTaan Ha KEPOCUHE M YAaCTUUHO Ha AM3EABHOM TOMAUBE.
CoTpyaHUKK Kadeapbl TypbuH KIMWU npoaBuAM MHMUMATUBY B
nccAepoBaHUAX Mo nepeBoay [TA Ha MpUpOAHbIM ras. Ha
TO® KIMW npoBoaMAnCb paboTbl MO WCCAEAOBAHUIO pa-
6ouero npouecca kamep cropaHusi, paboTtaloWwmnx Ha Mpu-
poAHOM rase. Ha kadeappe napoBbiX W ra3oBbiXx TYpOUH B
COApyXecTBe ¢ HEBCKMM MalLMHOCTPOUTEAbHbIM 3aBOAOM
(NMoHepoM cTauMoHapHoro rasotypboctpoeHus B CCCP)
ObIAM UCCAEAOBAHbI U IKCMEPUMEHTAABHO AOBEAEHbI AO He-
06XOAMMOMN KOHAWMLIMM OCHOBHbIE KOHLEMLMKU CO3AAHUA
BbICOKO3DDEKTUBHbBIX U HAAEXHbIX Kamep cropaHus, pabo-
TaloWKUX Ha MPUPOAHOM rase.

B CCCP rasonepekauunBatolipe CTaHUMK C ras3otyp-
OUHHBIM MPUBOAOM HAuaAM SKCMAyaTMpoBaTheAa ¢ 1958
rona. M3 oCBOEHHbIX K 3TOMy BpeMeHu [TY Haubonee co-
OTBETCTBYIOLLEN 3TUM LEAIM siIBUAACb paspaboTaHHas
HeBckMM 3aBOAOM B coppyxecTBe ¢ ydyeHbiMn KM raso-
TypbuHHas yctaHoBka [T-700-4. OnbiT paboTbl rasonepe-
KauMBalLWMX CTaHUMI rasonpoBopa CraBponoAb-MockBa
NMOATBEPAMA LEAECO06pPa3HOCTb  LLIMPOKOTO MPUMEHEHUS
ITY Kak Hanboree 3OGEKTUBHOTO U HAAEXHOIO MPUBOAHOIO
ABUraTensi. Yxe nepBble pe3yAbTaTbl TAKUX MCCAEAOBAHWUM
obpatnAM Ha ceba BHMMaHWKW crneumanmMcToB. oaTomy B
1960 ropay, korpa B CTpaHe HayanOCb pa3BUTME OTEYecT-
BEHHbIX ra30BbIX TYPOUH SHEPreTMUEeCKOro U MPOMbILLAEH-
HOro HadHaueHus, KINW B cootBeTcTBMM C [MOCTAHOBAEHMEM
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Coseta MuHuctpos CCCP ot 15 ¢eBpans 1960 ropa Ne
198 «O panbHelWweM pasBUTUM ras3oTypbocTpoeHusa B
CCCP» 6bIA BKAHOUEH MCMOAHUTEAEM B CO3AAHWME TOAOBHbIX
06pa3uoB oTeuecTBeHHbIX ITY u MIY.

B cootBetctBUM c [locTtaHoBAeHMeM Ha TOO® KIU
6blna cO3paHA HayyHO-UCCcAepOBaTEAbCKAs AabopaTopusn
ra3oTypbUHOCTPOEHUS MOA PYKOBOACTBOM K.T.H. AOLEHTa B.
A. Xpuctnua (B byaywiem - A.T.H., npodeccopa, 3acAyXeH-
HOro AesiTeAl Haykn U TexHukn YCCP), koTopas BHecAa
3HAUWUTEAbHbIN BKAAA B PasBUTME rasoTypOUHHON TEXHUKM
CCCP. Kl 6bIA eAMHCTBEHHBIM B CTPaHe Hay4YHO-UCCAEAO-
BaTEAbCKUM LEHTPOM, KOTOpbIA 06beAUHAAN B cebe moLl-
Hble BO3AYXOAYBHbIE YCTPOMCTBA, WMCTOYHWKU rasa Heob-
XOAMMbIX MapaMeTpoB W creumMasuctoB B obaactv raso-
TypboCTpOEHUS. 3peCh NPOBOAUAUCH PabOThI, CBA3AHHbIE C
MUCCAEAOBAHWEM U AOBOAKOWM ra3oTypOUHHbIX KamMep cropa-
HUA AAS TAKWUX 3aBOAOB KaK /\EHWHIPaACKMIA MeTaAAuuvec-
KWW, XapbKOBCKWUI TYPOUHHBIN (HbiHe «Typboatom»), Kanyx-
CKWUI TYPOUHHbBIN, YPaAbCKUi TypOOMOTOPHbIN, AeHUHIPaA-
CKMI «IKOHOMaMn3ep», HEeBCKUN MAaLLUMHOCTPOUTEABHBIN WU
BpHEeHcKMIn MalmnHOCTpouTEAbHBIM (YexocroBakua). Cpasy
Ha HECKOAbKMX 3aBoAax ObIAO HayaTo NPOEKTMpOoBaHWE U
W3roTOBAEHWE HOBbIX TUMNOB [TY AAA MpPMBOAA Ta30BbIX
KOMIMPECCOPOB (HarHeTtaTeAnen) [6].

B 3710 X€e Bpemsa HayaAuUCb MCCAEAOBaHUA M paspa-
60TKM B CO3AAHWUM CTPYMHbIX, CTPYMHO-CTAOUAM3ATOPHBIX M
AMODY3UOHHO-CTABUAM3ATOPHBIX  TEXHOAOTUIM  CXMraHusi
TonAMB. B npouecce atux pas3paboTtok ObiAM CO3AAHbI HO-
Bble TEXHOAOTMW OpraHuM3auun cmeceobpas3oBaHUsA U CTa-
6UAM3aLMU TOPEHUS, PEKOMEHAOBAHHbIE MWHUCTEPCTBOM
3HEPreTMyeckoro M TPaHCMOPTHOrO  MalLMHOCTPOEHHUSA
CCCP K LUMPOKOMY MCMNOAb30BaHUIO (HOPMAaTWMBHbINA AOKY-
MeHT PTM 21.022, 11-74, «Pacuyer M NpPOEKTMpoBaHUE
Kamep cropaHus AASt ra3oTypOUHHBIX M NaporasoBbIX ycTa-
HOBOK»). Pe3yAbTaTbl MCCAEAOBAHUM U Pa3paboTok Cnoco-
60B NopaBAEHWA BUOPALMOHHBLIX (NMYAbCALIMOHHbIX) PEXU-
MOB FOpeHWs B ra3oTypOUHHbIX Kamepax CropaHus BOLUAW
COCTaBHOWM YacTbto B BbiNyLLEHHbIE LleHTpaAbHbIM KOTAOTYp-
O6UHHbIM MHCTUTYTOM MM. W. U. MoasyHoBa (LUKTU) (AeHUH-
rpap) «<PekomeHpaLmMu No pacyety U MPOEKTUPOBAHUIO Ka-
Mep cropaHus I'TY Ha XUAKOM M ra3o0bpa3HOM TOMAMBAX».
B 1966 roay oHW ObIAM YAOCTOEHbI NMpemMuu Ha Bcecotos-
HOM KOHKypCce UMeHU akapemuka I. M. KpXMXaHOBCKOro
3a AYULLYHO HayyHO-TEXHUYeCKyto paboty [7, 8, 9, 10].

B cuny cneunduyeckux CBOMCTB MPUPOAHOrO rasa
(MeTaHa) Bce xapaKTepucTWKKM paboyero npouecca kamep
cropaHusi aHepreTMyeckux [TY CylLlecTBEHHO 3aBMCAT OT
TMNa NPMMEHAEMOro ra3oropenoyHOro yCTpoMcTBa M MoryT
6bITb B AOCTATOYHON MepPe ONTUMMU3MPOBAHbI BbIBOPOM KX
COOTBETCTBYHOLLEN KOHCTPYKLUM.

MpakTMka MopoaMAa BEAMKOE MHOXECTBO TWUMOB M
KOHCTPYKLMW TFOPEAOUYHbIX YCTPOMCTB. [MPUMEHUTEABHO K
CKWraHWIO ra3a npu MNepeMeHHbIX Harpy3kax OAHMM U3
Hanbonee nepcrneKkTUBHbIX ABASIETCS pas3pabotaHHaa B. A.
XpucTMueM ra3oBas ropeAka C pPaspeAbHOM nopauven
roprouero rasa v Bosayxa [11, 12, 13, 14].

Pesyabtatom pabot KM B 06AaCTU TEOPUN TOpPEHMA
CTaAO CO3AAHME NMPUHLIMNUAABHPO HOBOFO CTPYMHO-CTabUAK-
3aTOPHOro 3GPEKTUBHOIO cnocoba opraHU3aLmMn CXUraHKa
TonAauB. Ha ero ocHoBe cO3AaHbl CamMOperyAMpyloLinecs
KamMepbl CropaHus 1 Tono4Hoe obopyAOBaHWE C BbICOKUMU
3HEPreTMYECKMMU NokasaTeAIMU U HU3KOM TOKCMYHOCTbIO
NPOAYKTOB FOPEHUS, MAaAOTOKCUUHbIE KAMepPbl CropaHums.

Bonee nonHasi kapTMHa BAMSAHWS TMNa ra3oropenoy-
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HOTO YCTPOWMCTBA Ha XapaKTEPUCTUKM KaMepbl CropaHus
6blAa MOAyYeHa npu oTpaboTke Kamep CropaHus rasoBbiX
TypbuH T-25-700 1 [TH-9-750 AEeHUHrpPaACKOro MeTaa-
AMYECKOro 3aBopa. asoBasi TypbuHa [T-25-700-1 6bina
nepeeuem OTEUECTBEHHOrO 3HEPreTMYeckoro rasorypbo-
CTPOEHUSA C OPUEHTALIMEN HA MPUPOAHbIN ra3 B KauyecTBe
Tonamea. I'TH-9-750 bblna NpepHa3HayeHa B KauyecTBe ra-
30MepeKaynBaloLLEro arperata KOMMPECCOPHOW CTaHUMK
MarucTpaAbHbIX ra30npoBOAOB.

JKcnepuMeHTaNAbHbIE UCCAEAOBAHMUA MPOBOAUAUCH B
peXumMe HeMpepbIBHOrO OMNepaTtMBHOIO COMPOBOXAEHUS.
Kpome NpoeKTHbIX pa3paboTok U CTEHAOBLIX UCMbITAHUIA B
Aabopatopun  KIW, NpoOBOAMAMCE AOBOAOYHbIE pPaboThl
OCHOBHbIX [TY HEMNOCPEACTBEHHO B CTAHLMOHHbBIX YCAOBMUSIX:
Ha KneBckon PAC-2, Ha XapbkoBckon TAL-3, Ha AKyTCKoM
IP3C, Ha T3l HaaBOpHAHCKOro HedTeneperoHHOro 3aBo-
AQ, HA WCMbITATEABHOM CTEHAE Kanyxckoro TypOUHHOro
3aBopa, Ha KpacHopapckor u Cumdepononbckor TILL.
Braropapsi Takor opraHu3aumu paboT, KOHCTPYKLMKU BCEX
arperatoB [TY, KOTOpble MCCAEAOBaAUCH B AabopaTtopuu,
OblAM 3HAUUTEABHO YCOBEPLLEHCTBOBAHbI. M0 npearoxe-
HUIO KIMU 6biAM 3aMeEHEHbI TOPEAOUHbIE YCTPOMCTBA NPUH-
UMNUAABHO HOBbIM TUMOM - 7-MOAYAbHbIM (OPOHTOBbIM
YCTPOMCTBOM C CaMOPEryAMpytoLMmes pabounm npouec-
comMm. Takoe MHOroropeno4yHoe GpPOHTOBOE YCTPOMCTBO B Ka-
Mepax CropaHusi crnocobctBOBaAO FOMOreHWsaumu CMecH,
WUHTEHCUUKALIMM TOPEHUA U COKPALLEHUS BpeMeHU npebbl-
BaHUS ra3oB B 30HE BbICOKWX TemMMepaTtyp, UTO CYLLECT-
BEHHO CHU3UAO amuccuio NOx Ha Bcex Harpyskax ITY.

MNMepexop Ha 7-MopyAbHOE GPOHTOBOE YCTPOMCTBO
paspabotkn KMWU cnocobcTBOBaA CTAOUAbHOCTH MOAHOTHI
CropaHnst U, CAEAOBATEAbHO, MAAOTOKCMYHOCTU KaMepbl
CropaHms.

OAHUM M3 HanpaBAEHWM MOBbILEHUS MOLLHOCTU M
3KOHOMUYHOCTU TY CTano MCNOAb30BaHWE BTOPUUYHOMO Mo-
AOTpeBa rasoB W CO3AAHWME KOMOWHMPOBAHHbLIX Napora-
30BbIX YcTaHOBOK ([Y) ¢ yTMAM3aumMen Tenaa U NOBTOPHbIM
AOXHraHueM Tonansa. Ocoboe mecTo 3aHumaeT onbiT KIMN
B MCMOAb30BaHUU NEPEAOBbIX TEXHOAOTUIA CXUraHMs TONAUB
B KAUEeCTBE INEMEHTOB OCHOBHbIX KAMEP CropaHusa AOXMra-
HOLLMX YCTPOWUCTB Ha Bbixaomne [TY. B pelwleHnn Takmx 3apad
NMAOAOTBOPHbBIM OKa3aAOChb NMPUMEHEHWe paspaboTaHHbIX B
UHCTUTYTE  AUDOY3UOHHO-CTAOUAU3ATOPHbBIX  FTOPEAOUHBIX
YCTPOWCTB.

AAs TENAOPUKAUMOHHBIX [TY 6blAM paspaboTaHbl
AOXMratoLLMe YCTPOMCTBa, CNOCOOCTBYIOLWME MOBLILUEHWIO
MX TEMAONPOU3BOAUTEABHOCTU U BO3MOXHOCTU PErYAUPOBA-
HUS1 HE3AaBUCHMO OT BAEKTPUUECKOM Harpysku. 1o BbIA nep-
Bbli B MMPOBOW MPaKTUKE OMbIT peaAM3aLmm YTUAM3aLUMOH-
HO-KOreHepaLUMOHHbIX TEXHOAOTUM.

B 1970-1971 ropax uetbipe [TY-25-700 npowus-
BOACTBA /\EHUHIPAACKOr0O METAAAMUECKOro 3aBoAa ObliAu
CMOHTMpPOBaHbl Ha Akytckon PIC. B panbHeEWLLIEM 3nek-
TpUuyeckas 1 TenAoBas MOLLHOCTb 3TOM CTaHUMKU BbiAK yBe-
AMYEHbI AOMOAHUTEABHbIMUK YeTbipbMa [T-35-700. Bce oHM
UMEAU AOXUratoLLme ycTpoinctea paspabotku KMU [15, C.
208-210].

B 1969 roay mexay KM n kadeapor TENAOTEXHM-
yeckoro o60pyAOBaHMUA MaLLUHOCTPOUTEABHOTO GaKyAbTETA
Bbicwiero TexHuueckoro yumauia (BYT) ropopa bpHo (Yexo-
CAOBaKMs) BbIA MOANMCAH AOrOBOP O COBMECTHbIX paboTax
no pa3paboTke M MCCAEAOBaHWIO paboyero npouecca Ka-
Mep cropaHus [TY, paboTalolmMx Ha XUAKOM U raso-
obpasHoM TonAMBax. B coppyxectBe npuHUMaA yyactue |-i
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BpHEHCKMI  MaLUMHOCTPOUTEAbHbIM 3aBOA. Pesyabtatom
paboT CTan0 BHEAPEHUE CTPYMHO-CTaBUAMIATOPHbIX Fope-
NOK pa3pabotku KM B kamepy cropaHusi ra3oBom TypOUHbI
ST 1,5 BpHEHCKOro MallMHOCTPOUTEABHOIO 3aBOAA, KOTO-
pas WMCMOAb30BaAacb B 3HEPro-TEXHOAOrMYECKOM 060py-
AOBaHMM MO 3aka3dy MuHUcTepcTBa HEPTAHOM WM ra3oBOM
npomblilAeHHOCTU CCCP AASS MArMcTpaAbHbIX Fa3omnpoBo-
AOB.

Kpome BblleHa3BaHHbIX MaLUMHOCTPOUTEABHbIX 3a-
BOAOB, TenAaoaHepreTuuecknin dpakyabter KMU nmen TBOpP-
YyecKue CBA3M CO MHOTMMM Hay4YHO-UCCAEAOBATEABCKUMU U
NPOEKTHO-KOHCTPYKTOPCKMMM OpraHu3aumsamMm, B YaCTHOCTU
¢ LleHTpaAbHbIM KOTAOTYPOUHHBIM UHCTUTYTOM (A€HWHIpaa),
LleHTpaAbHbIM MHCTUTYTOM aBWaLMOHHOIO MallMHOCTpOe-
HMA (MockBa), Bcecoro3HbIM TEMNAOTEXHUUYECKUM WHCTUTY-
ToM (MockBa), UHCTUTYTOM 3AEKTPOAMHAMWKU U WHCTU-
TyToM ra3a AH YCCP (KueB), IHCTUTYTOM TEOPETUUECKOW U
NPUKAAAHON MexaHWKn (HoBocubupck), MHCTUTYTOM BbICO-
kux Temnepatyp (Mockea), BHUUIMPOMIA3 (Mocksa),
YkpHWUWras (XapbKoB) 1 Ap.

Pe3yAbTaThl BINOAHEHHBIX AabopaTopuel ra3otypou-
HocTpoeHuss KW HayyHO-UCCAeAOBATEAbCKMX WM 3KCNepw-
MEHTaAbHO-AOBOAOUHbIX PaboT HE TOAbKO CMOCOBCTBOBAAM
PELLUEHNIO MOCTaBAEHHbIX NMPOMbILAEHHOCTBIO 3apay, HO M
oboraTMan HOBYHO OTpacAb BOAbLLIMM 06bEMOM HOBOW Hayu-
HOM MHdOPMaUMK, KoTopasi cTana b6as3on AAS pas3paboTku
OCHOB Teopuu pabouyero npouecca rasotypbUHHbIX kamep
CropaHusi U NpaKTMYECKUX CnocoboB YCOBEPLLEHCTBOBAHMWA
UX 3KCMAYaTaLMOHHbIX XapPaKTEPUCTUK.

PaspaboTaHHble Ha kKadeape ra3oroperoyHble Tex-
HOAOTMM OKa3aAUCb MNPUBAEKATEAbHbIMU HE TOAbKO AAA
ra3oTypObuHHOM, HO W AAST MHOTMX APYrMX OTpacAein Ha-
POAHOr0O X0351MCTBa. ITO NOBYAMAO KOAAEKTUB 3HAYUTEABHO
pacLMpPUTb FPaHMLLbI CBOEN HayYHOW AEATEABHOCTH.

B 1978 ropy kadeapa noayvymaa HasBaHWe MPOMbILL-
AEHHbIX TEMAOCUAOBbIX YCTAHOBOK WM 3alUMTbl OKpYXatoLLlen
cpeabl, a ¢ 1988 ropa paboTbl NPOBOAWAUCH B HAy4YHO-UC-
caepoBatenbckoM  otaene (HUO) «[pobaem ropeHus U
yBEAMUYEHNA 3ODEKTUBHOCTM UCMOAB30BAHMWSA TOMAWBY.

OaHaKo, U B rpaHuuax atoro otaena I'TY u My npo-
AONKAAM 3aHUMMaTb OAHO M3 BEAYLLMX MECT, OTHOCHUTEAbHO
HWX NpPoBeAeH HOAbLLION 06beM PaboT, NOCBALLEHHbIX Pa3-
paboTke U WCCAEAOBAHUIO TEXHOAOTUM 3PPEKTUBHOIO,
MaAOTOKCMUHOIO FOPEHUA aAbTEPHATUBHbIX TONAMB. B co-
TPYAHUYECTBE C aKaAEMUUYECKMMU, OTPACAEBbBIMU U NMPOEKT-
HbIMW UHCTUTYTAMM, 3HEPreTUYECKUMU U MPOMBbILUAEHHbBIMU
NpeAnpuUATUAMKU  OblAM  CO3AaHbI TUMOBbLIE KOHCTPYKLIMK
TEMAOrEHEPATOPOB LUIMPOKOro MPOMBbILLIAEHHOIO Ha3Hauve-
HUSI MU 0BecneyeHo yCcrnelHoe X BHEAPEHWE B Pa3AUUHbIX
OoTpacAaX MPOMbBILIAEHHOCTU. [MOCKOAbKY 3KOHOMWYECKME
TpeboBaHWA HEMNPEPbLIBHO YXECcTouatoTcs, BOMPOC O He-
06XOAMMOCTU AAAbHENLLEr0 CHUXeHUs amuccun NOX B
ropenkax CTpyMHO-CTabMAM3ATOPHOrO TWna Bceraa OblA
aKTyaneH.

M3 NpOMbILLIAEHHbIX BHEAPEHWI, BbIXOAALLMX 3a rpa-
HULbI TYPOUHHbIX TEXHOAOTWIA, CAEAYET BbIAEAWUTbL pa3paboT-
Ky LUMPOKOTO psiA@ YHMBEPCAAbHbIX TENAOrEHEPATOPOB NPO-
MbILUAEHHOIO, KOMMYHAAbHOTO M CEeAbCKOXO3SIMCTBEHHOIO
Ha3HauyeHwus.

B pesyabTate coBMeCTHbIX paspabotok KIMKU n OAO
«YKprasnpoekTt» 6bIAM YCNELIHO peaAu30BaHbl CTPYWHbIE TO-
penku Tuna CI AASE MCMOAB30BaHWS B BbIHOCHbIX MOATOMOY-
HbIX YCTPOMCTBAX.

3TH FOPEAKM XOPOLLO cebsi 3apeKoMeHAOBAAU B CO-
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CTaBe MPOMbIWAEHHbIX TEMAOTEHEPATOPOB M TepMOKaTa-
AMTUYECKUX PEAKTOPOB, OUUCTKU BPEAHBIX MPOMbILUAEHHbBIX
BbIOPOCOB. MM CBOMCTBEHHA BbICOKAs HAAEXHOCTb IKCMAY-
atauuu, Manasi METaANOEMKOCTb, LUMPOKMKA AManasoH Yyc-
TOMUYMBOIM paboThbl, BbICOKWUI YPOBEHb BbIFOPaHUA TOMNAUBA,
HU3KMK YPOBEHb 3MWCCUM OKCMAOB asoTa M He3Hauu-
TEeAbHbIE MOTEPU AQBAEHMS MO BO3AYLLHOMY TPAKTY.

LLnpokyto 0b6AacTb NPUMEHEHUST CTPYMHO-CTabuUAM3a-
TOPHbIX TOPEAOK UMELOT YCTaHOBKM TEPMUYECKOro U TEPMO-
KaTaAMTUUYECKOro 06e3BpeXuBaHUs ra3oo0bpasHblX Mpo-
MblLUAEHHbIX BbIOPOCOB.

B 70-x ropax XX Beka Ha4yaAUCb TBOPUYECKME CBA3KU C
KadeApOn TEMAOTEXHUKU U TMAPABAMKM BpouaaBckoro no-
AMTEXHUYECKOro WHcTUTyTa (BIMA) (Moabia). Mpoucxoana
06MeH CTyAeHTaMU-NPaKTUKaHTaMK, acnupaHTamu, cre-
LUMAAMCTAaMKU ANl UTEHWUA AEKLMIM U Hay4HbIX pabor. MpoBo-
AMAAch paspaboTka HayuyHO-METOAMUYECKOro obecneueHus
MOAFOTOBKM WMHXEHEPOB-TEMNAOIHEPTETUKOB B 06AACTU UC-
CAEAOBaAHUA MPOLECCOB rOPEHUs, TEPMUUYECKOTO U TEPMO-
KaTaAUTUUYECKOrO AOXMUIaHMA MPOMbILUAEHHbIX OTXOAOB C
LEeAbl0 OXpaHbl OKpyXatollen cpepbl. Lieablt psap npous-
BOACTB HEPTEXMMUM, METAAAYPrUUYECKON, LEAAOAO3HO-OY-
MaKHOM, AAKOKPACO4YHOM NPOMBbILLUAEHHOCTU U MHOTUX APY-
rMX MUMEAU BpeAHble ra3oobpasHbie Bblbpocbl. B ot6po-
CHOM rase HaxOAMAUCb TaKWe 3arpsA3HUTEAU, Kak OBEH30A,
TOAYOA, 3TUADEH30A, CTUPOA U AP.

Mo nporpamme paboT Ha OCHOBaHMM MOCTAHOBAE-
Hua CoBeTa akoHomuueckor nomouwm (CIB) VI-6 «Paspa-
60TKa W COBEPLLUEHCTBOBAHWE METOAOB TEPMMUECKOTO MU
KaTaAUTUUECKOIO AOXMIaHWS OTXOAHbIX ra3oB», HayaAUCb
coBMmecTHble uccnepoBaHus KM u BIU ¢ uenbto paspa-
60TKM ONTUMAALHOTO BapWaHTa KOHCTPYKLMWU TOPEAOUHbIX
YCTPOWCTB Y ONTUMU3ALUU PEXMMOB AOXKUIAHUSA.

TepMryeckun MeTop 06e3BpeXMBaHUS NPOMbILLAEH-
HblX BbIOPOCOB 3aKAOYAETCst B TOM, UTOObl OKUCAWUTL (pas-
AOXMWTb) TOKCUYECKNE KOMMOHEHTbI 3TUX OTXOAOB B BELLECT-
Ba, 6e3BPEAHbIE MAU MEHEE TOKCUUHbIE AASI OKPYXXatoLLEW
cpeabl. Ha ocHoBe CcTpyiiHO-CTabuAaM3aTopHoro metoaa KIMn
6blAM pa3paboTaHbl M M3rotoBAeHbl B Bl ABa BapuaHTa
3KCMEpPMMEHTAAbHbIX Fa30BbIX FOPEAOK. MccaepoBaHme Be-
AMCb NapasneAbHO Ha cTeHpax KIMU u BITN, oTAnvyatowmxcs
CXeMaMU FOpPeAoK, MaclUTabHbIMKU GpaKTopamu, PeXUMHbI-
MW YCAOBUAMWU U BUAOM TOMAMBA, CAEAOBATEABHO, AOMOAHS-
HOLWKMMU APYT Apyra B paMKax nporpaMmbl UCCAEAOBaHUMN.

KoHcTpyKkuus cteHaa KIMK, co3paHHoro Ha 6ase onbl-
Ta rpynnbl Hay4YHbIX PabOTHUKOB NOA PYKOAOCTBOM Mpodec-
copa B. A. XpucTuua, No3BOASIAG BapbMPOBaTbh Pa3AUYHbIMU
PEXUMHbIMU PakTopamu. Mpu pelleHnn 3apaun 6bino 06-
paleHo BHMMaHWE Ha WHTEHCUPUKALMIO MaccoobmeHa
nyTeM YCTAHOBKM Ha NyTW Pa3BUTUSI TOMAMBHOM CTPyM psipa
ronepeYHblx Nepemblyek, 3aKpbIAAOB B CTBOPE CTabuAM3a-
Topa. Pe3yabTaTbl MOKasaAM BCEPEXMMHOCTb, MAAOTOKCHY-
HOCTb CTPYMHO-CTabUAM3aTOPHbIX ropenok KIN ans uenein
TEPMUYECKON HEWUTPaAM3aUMK (AOXKMUraHus) BPEAHbIX MPO-
MblLUAEHHbIX BbIBPOCOB.

McnblTaHUs OMbITHbIX 06PasLOB MOKa3aAl, YTo 3TU
ropenkun obecrneurBanu BbICOKYIO CTENEHb HENTPaAM3aLUK
BPEAHbIX KOMMOHEHTOB MpW TeMnepatypax bonee HU3KUX,
yemMm npUMeHAemMble NPU APYrUxX TUNax rOPEAOYHbIX YCT-
POMCTB, 4TO AAAO 3KOHOMMIO TomAMBa. Kpome Toro, wMx
NPUMEHEHNE NMO3BOASIAO YMEHbLUUTb CTOMMOCTb TEPMMUYEC-
KWUX HEWTPAAM3aTOpOB, BCAEACTBME 3HAYUTEABHOIO yrpoLle-
HUSA KOHCTPYKLMMK, BNAOTb A0 Pa3MELLEHUSI TOPEAOK HEMNO-
CPEACTBEHHO B TEXHOAOTMYECKMX ra3oxopax. Pesyabtathl
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MPOMBbILWAEHHBIX MCNbITAHWUI MOKa3aAW XOPOLUME 3KCMAya-
TaLUMOHHbIE XapaKTEPUCTUKM TOPEAOK B LUMPOKOM AMana-
30HE PEeXMUMOB paboThbl.

B pesyabtate 06pabotkm U 0606LIEHNUA AAHHbIX, NO-
AYYEHHbIX B paboTe, NPOBEAEHHON MapaAAeAbHO Ha CTEH-
pax KM n BIMU no Teme MexBy30BCKOrO COTPYAHUYECTBA,
CO3paHa METOAMKa MPOEKTUPOBAHUSA W pacyeTa CUCTEM
TEPMOKATAaAUTUYECKON OYMCTKM MPOMBILUAEHHbIX TFa30BbIX
Bbl6bpocoB [16, 17, 18, 19, 20, 21].

CTpy/iHble ropenku paspaboTku KIMKU Hawan 60Ab-
lWoe MPUMEHEHWE B 3HEPreTUKE W Pa3AMUHbIX OTPaCAAX
NPOMBbILUAEHHOCTHU, HAKOMNAEH BGOAbLLUOM OMbIT MO MPOEKTU-
POBaHWIO TaKUX YCTPOWCTB 1 cobpaH OBLLUMPHbLINA MaTepuan
Mo XapakTepucTMkam ux pabodero npouecca. Co3paHa npo-
rpaMma pacuyera ropenok CTpymHoro Tvna Ha 3BM. lMpose-
AEHHblE€ UCCAEAOBaHMA B 06AACTU YMEHbLLEHUSI SMUCCUUN B
aTMocdepy TOKCMUHBIX MPOAYKTOB CropaHua MOCAYXMAK
CcO3AaHUIO BaHKa AaHHbIX IHEPrOo3KOAOTMUECKUX XapaKkTe-
PUCTUK COBPEMEHHLIX [TY 1 MY 1 METOAOB X NPOrHO3UPO-
BaHua [22].

Mpy Tex TonAMBax, Ha KOTOPbIX paboTatoT coBpe-
MeHHble [TY u MNINY - NpUPOAHBbIN a3 U HePTAHbIE AUCTUA-
ASITbI, — AASI CHUXXEHWA 3MWUCCUM OKCUAOB a3oTa Hanbonee
NpocTo U 3PPEeKTUBHO MOTr Obl ObiTb BMPbLICK BOAbI WAU
BOAAHOIO Mnapa B KaMepy CropaHusi (Tak Ha3sblBaeMbIK
«MOKpbI» cnocob nopaBaeHUss amuccun NOX).

OAHaKO, Ha MPaKTUKEe MOAYYEHHbIE PE3YAbTaTbl AAS
pasHbiX [TY KOAUYECTBEHHO HE OAMHaAKOBble. Kpome 3Toro,
BOoA@ BMeCTe C nopaBaeHueM amuccum NOX HeratmBHO
BAMSIET Ha ApYrMe XapaKTepucTMku pabouero npouecca
KamMmepbl CropaHus.

B HNO «Mpobaem ropeHus» coemectHo ¢ HUU «An-
POAOC» MO HAy4YHO-TEXHUYECKOW nporpamme «FpaHuT» BbIAU
NPOBEAEHbl MCCAEAOBAHUA BAMSIHUA BOASIHOrO nNapa Ha
COCTaB U COOTHOLUEHWE OCHOBHX KOMMOHETOB OKCMAOB a30-
Ta, obpasylolmxca B rasoTypbMHHON Kamepe CropaHus.
Mcxoast U3 CTPEMAEHUSA MOAYYUTb Pe3yAbTaTbl, MPEACTABAS-
tOLUME HEMOCPEACTBEHHbIN MPKTUYECKUIM MHTEPEC, B KaYeCT-
Be O0ObeKTa 9KCMEPUMEHTAAbHOIO WMCCAEAOBaHUSA Oblna
NPUHATa HaTypHasi CEpPUMHAA Kamepa CropaHus HayyHo-
NPOM3BOACTBEHHOIO KOMMAEKCa ra3otypboctpoeHun «3apsi-
Mawnpoekm (HukonaeB). MiccaepoBaHUS NPOBOAMAMUCH Ha
ucnbitatensHoM cteHae HUAO «[Tpobaem ropeHusi», KOTOPbIN
NO3BOASIA BOCTIPOMU3BOAUTL AODObIE PEXUMbI PaboTbl Kame-
pbl CropaHus U U3MEPUTb BCE NapaMeTpPbl, XapaKTepU3ayto-
LiMe ee pabounii npouecc.

McnbiTaHMA NoKa3anu, UTO Ha BCEX pexXMmax BnpbICK
BOAbl AW Mapa B 30HY FOPEHUA KaMepbl CropaHWs BAMSET
HEe TOAbKO Ha yMeHblleHne NOX, HO U BO3AEMCTBYET Ha
KMHETMKY MNpOTEKAOWMX B HeW npoueccoB. MoAyYEHHble
pesyAbTaTbl AAAM OCHOBaHWE AN MEPECMOTPa POAM Napa B
TEXHOAOTUX «MOKPOro» MOA@BAEHUSI 3MUCCHUM  OKCUMAOB
a3oTa B Kamepax cropaHua Y, a Takke BHeECeHWe onpe-
AENEHHbIX KOPPEKTUB B Pa3paboTky NoA0bHbIX cuctem [23,
24, 25].

Pabotbl N0 3HEPropecypcHbIM NpobAeMam BKAKOUA-
AM TakxXe pas3paboTKy TEXHOAOTMI OCBOEHMSI B 3HEPreTu-
YECKMX LEAIX aAbTepHaTMBHbIX BUMAOB TOMAMBA: LUAXTHOIO
MeTaHa U pacTUTeAbHbIX Buomacc.

B npupoae, Hapaay ¢ MECTOPOXAEHUAMU MPUPOAHO-
ro rasda, KOTOpbl€ COCTOSIT MPAKTUYECKU U3 «4UCTOro» MeTa-
Ha, cyllecTBytoT GOAbLUME 3anachbl FOPHOUNX ra3os, B KOTO-
pbIX MeTaH HaxoAUTCA B COCTOSIHUW, pas3baBAeHHOM 6an-
AACTHbIMU MPUMECSIMU, TUMNA LLIAXTHOrO MeTaHa. TakoMn xe
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cocTaB MMeENT rasbl HUOXMMUUYECKOTO MPOUCXOXAEHUS U
LeAoro psipa rasavdurKaLMoHHbIX NPOM3BOACTB. 1o copepxa-
HUIO 3HEPropecypcoB 3TU rasbl 3HAUMTEABHO MPEBLILLIAIT
pasBeAaHHble 3anachl MPUPOAHOTO rasa U MOrAM Obl cTaTb
emMy anbTepHatnBon. OpHaKo, MpaKTUyeckas peasn3aums
3TUX  MOTEHUMAaAbHbIX BO3MOXHOCTEM OrpaHW4YMBaETCS
HeraTMBHbIM BAUSIHUEM BaAAACTHbIX NPUMeECeEN Ha GUINKO-
XMMUYECKME U TEMAOTEXHWUYECKUE XapaKTEPUCTUKKU TFOpto-
ymx rasos. Cneundpuyeckre TPYAHOCTU Bbi3bIBAET HE CTOAb-
KO CaMO HaAMuMe B rase aTux NpMMecen, HO YacTo MEHSIto-
LAACA MX KoHUeHTpauusa. OcobeHHO 310 co3paeT HoAbLLNE
TpyaHocTM B [TY wn MIY, rae peryavpoBaHue MOLLHOCTU
COMNPOBOXAAETCA CMEHOW PEXMMHbIX NapamMeTpoB npoLec-
ca ropeHms.

Heobxoaumo 6bIn0 co3paTb €rnocod 3dpdeKTUBHOro
CXuraHus 3abaAnacTMPOBAHHbLIX METAHOBbLIX Fa3oB nepe-
MeHHOro coctaBa AAA TTY u MIY. Pabota BbINOAHAAACH B
HUO «Mpobraem ropeHusi» B pamMkax TeMaTUUYeCKoro naaHa
MuHucTepctBa 0bpas3oBaHUA YKpauHbl «<MeToau i 3acobu
€KOHOMIi NepBUHHWUX eHepropecypciB Ta 3abe3neyeHHs
€KOAOTIUHOT He3nNeKn eHeproreHepyroUnX TEXHOAOTI».

MpoaHaAM3npoBaB BO3MOXHOCTM, AAA  pPeLleHuA
npo6AeMbl HbIAO MPEANOXKEHO MCMOAb30BATb CAMOPErYAUPY-
IOWMECST CTPYMHO-CTaBUAM3ATOPHbIE TOPEAOUHbIE YCTPOM-
ctBa KIW. BbiAv noAyyeHbl obobuiatolipe 3aBUCUMOCTH,
NPUroAHbIE AN pacyeTa M aHaAM3a npouecca ropeHus
ra3oBbIX CMECEW TWMa LAaXTHOro MeTaHa C Pa3AMYHbIM WX
cocTaBoMm [26, 27, 28, 29].

Aednumnt HedTU U rasa, a TakkKe BbICOKUE LIEHbI Ha
HUX CTUMYAMPYIOT BO BCEM MMPE MHTEPEC K aAbTepHaTUB-
HbIM BMAAGM SHEPTrOHOCUTEAEN, CPEAM KOTOPbIX OMPEAEAEH-
Hasi POAb OTBOAMTCH TOMAMBAM PACTUTEABHOTO MPOUCXOXAE-
HUS, Pa3AMUYHbIM BMAGM pacTUTeAbHON Buomacchkl. McnoAb-
30BaHMe BMOMAacCChl HE TOAbKO MO3BOASET COKPaTWUTb pac-
X0A AEDUUMTHBIX YrAEBOAOPOAHBIX TOMAMB, HO W CMOCOO6-
CTBYET PELLUEHUIO MPOBAEM OXpaHbl OKPYXatOLEN CPEeAbl,
TaK Kak OTKpbiBAeT BO3MOXHOCTM BOBAEYEHMWS B TOMAUB-
Hbli 6anaHC LIMPOKOM ramMMbl OTXOAOB CEAbCKOXO3AM-
CTBEHHOrO NPOM3BOACTBA, NULLEBON, AepeBoobpabaTbiBato-
LLIe NPOMbILLIAEHHOCTU, KOTOPbIE MPU FOPEHUN AQKOT MEHb-
Lie BPeAHbIX BbIBPOCOB B aTMOCchepy, YEM TPAAULMOHHbIE
opraHuyecKkue TonA1Ba.

KoHBepcus rasoTypbuHHbIX ABUraTenei Ha Apyrue
BUAbI TONAMBA BbiA@ OAHOM M3 MOCTOSAHHBIX CNeLMar3aLnii
HUO «Mpobaem ropenus» TOP KIN. BbinoAHeH GOAbLLOWM
06beM paboT, NOCBSLLEHHbIX pa3paboTke U UCCAEAOBAHUIO
TEXHOAOTUN IPPEKTUBHOIO CxXuraHns B [TY anbTepHa-
TUBHbIX TOMNAWB - LLIAXTHOrO MeTaHa, buorasa, CXXUXEHHOro
nponaH-6ytaHa, TonAMBa ¢ AoBaBKamMu BOAOPOAA, parco-
BOro MacAa B CMeCU C AM3EAbHbIM TONAMBOM. AAS Pa3HbIX
notpebHoctelt TakuMe paboTbl MPOBOAMAWCHL BMECTE C
UMAM, UHcTUTyTOM NpobAaem malunHocTpoeHust HAH Ykpa-
WHbl U KapeAPOr MaLlUH 1 annapaToB XMMUUYECKMX U HED-
TenepabaTbiBalOLIMX MPOU3BOACTB XMMMKO-TEXHOAOTMUEC-
Koro dakyabteta KIMW. MonyTHO ¢ pelleHUemM TOMAUBHbIX
npobAeM, 3HaUUTEAbHbI 06bEM PaboT COCTABASIAM pa3pa-
60TKM pa3HO0bpasHbIX CNOoCOBOB YMEHbLLIEHUS TOKCUYHbIX
NPOAYKTOB CropaHms.

TPaAULMOHHBIMU ObIAM U MEXAYHAPOAHbIE CBA3M.
Ha kadeppe noayyasn obpasoBaHUe UHOCTPAHHbIE CTYAEH-
Thl, acnupaHTbl. B 1980-1990 ropax COBMECTHbIMU UCCAE-
AoBaHUAMKU ydeHblix KM un LleHTpanbHOro YHuBepcuteta
Nac Bunbsic (LWYYAB) (CaHta Knapa, Kyba) bbira paspaboTa-
Ha OpUTMHaAbHasi TEXHOAOTWUSI 3aMeHbl HEPTAHOro M ras3o-
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BOIO TOMAMB GaKeAbHbIM CXUIaHUMEM OTXOAOB NepepaboTku
CaxapHOro TPOCTHUKA M APYrMX BMAOB PaCTUTEAbHbIX BUO-
Macc. AN MPaKTUUECKOro MCMOAb30BaHWA Takux Buomacc
B KauyeCTBe 3HEPreTMyecKoro MAM MPOMBbILUAEHHOIO TOMAM-
Ba, AAS MWHUMW3AUMM CBA3AHHBIX C 3TUM KaMWTaAbHbIX
3aTpaT HEOOBXOAMMbI PaLMOHAAbHbIE TEXHOAOTUW KX CXMra-
HUA, AONYCKalLLMe B3auMO3aMEHAEMOCTb C APYrMMU TOrM-
AMBaMW, AETKOCTb PEryAMPOBAHUS M aBTOMaTtu3aumm npo-
Lecca ropeHus.

PaspaboTka 3adpPEKTUBHOIO CXUraHWUsA OTXOAOB Nepe-
paboTKM caxapHOro TPOCTHUKa npoBoauaack B HNO «[Mpob-
AEM TFOPEHUSA» C ydacTUEM KYOUMHCKMX acrnupaHToB npume-
HUTEABHO K CXMUraHWlo APEBECUHBI U OTXOAOB NepepaboTku
caxapHoro TPOCTHMKa - 6Haracco U MeoAbe. AN paspa-
60TKM 3PDEKTUBHBIX METOAOB MOATOTOBKM M MCMOAb30Ba-
HMA 6araccbl B Ka4eCTBE TONAMBA C MUHMMAAbHbIM 3arpas-
HEHWEM OKpYXaloLeW Cpeabl M3ydyaruCb UX GUBMKO-XUMMU-
YyeCKne CBOMCTBA U KUHETUYECKME XapaKTEPUCTUKK. B cTeH-
AOBbIX YCAOBMAX M3ydanaCb KMHETUKA NPOLECCOB YAANEHWUS
BA@ru, Nporpesa, rasaudukaumnm, BOCNAaMeEHEHUA U BbIropa-
HUA 3AEMEHTapHbIX YacTul, Haracco pasHbIX pPa3Mepos,
NAOTHOCTU U BA@XHOCTK [30].

MoAyYeHHbIE 3MMUPUYECKME AaHHble W obobLiato-
LLMEe 3aBWCMMOCTU MO3BOAMAM OOAEE paLMOHaAbHO OCy-
LLLECTBUTb PACUYETHO-KOHCTPYKTOPCKUE Pa3paboTku 3Hepre-
TUYECKMX M TOMOYHbIX YCTPOWCTB ANl CXKMIraHus, a Takxe
YCTAHOBOK AASl CYLLKM W TEPMUUECKOW nepepaboTku barac-
Chbl.

Kaxaol ToHHe 6aracco, UCMOAb3YEMOM B KauecTBe
Cblpbs MAK TOMAMBA, conytctByeT 0.4 T Apyroro npoaykra —
MeOAbe (MEAKME ¢GPaKLMM OTXOAOB MNepepaboTku caxap-
HOrO TPOCTHWKA), OAHAKO OHW PE3KO OTAMYAOTCH CBOUMM
du3nueckumun ceonctBamu. BBOA MeOAbe B TOMAMBHbBIN
6anaHC MO3BOASIA CYLLECTBEHHO COKPaTUTb MOTpebAeHue
HedTENPOAYKTOB B MPOM3BOACTBE 3HEPTMM W, OAHOBpPE-
MEHHO, BbICBOOOAWTb 3HAUWTEAbHOE KOAMYEeCTBO Oaracco
AN UCMOAB30BaHWUA B KaQUeCTBE CbIpbsi AAST XUMUUYECKOW U
LIEAAIOAO3HO-OYMaXXHOM MPOMbILUAEHHOCTH.

TpaAMUMOHHBIE METOAbI CXUIaHUs TBEPAbIX TOMAUB
He mMoraM obecneuntb 3GPEKTUBHOIO CropaHUA MEOAbE B
KOTEABHbIX TOMKaX MPOMbILUAEHHbIX NEeYen.

Meonbe - BpEAHbIM AAST 3A0POBbS MPOAYKT, BbI3bl-
BalOWMI onacHble 3aboAneBaHWSA AblXaTeAbHbIX NyTeil. B
CBSI3W C 3TMM MEOAbE OObIYHO YHMUTOXAAOCh NyTeM Head-
bEKTUBHOrO ropeHus, 3arpas3Hsas  OKPYXaloLWyl cpeay
WMHTEHCUBbLIHMU AbIMOBbIMUW BblBpocamMu.

B pesyAbTate COBMECTHbIX COBETCKO-KYOUHCKMX MC-
CAEAOBAHWI MPULLAW K BbIBOAY O BO3MOXHOCTU NPUMEHE-
HMA AAA CXKUraHusa 6aracco U MeoAbe METOAOB, NPUMEHSsIEe-
MbIX MPU CXUraHWUM ra3oBblX TONAMB. OAHUM U3 TaKUX METO-
AOB SIBASIACS paspaboTaHHbii B KM meTop AMODY3U-
LIMOHHOIO CXMraHWsa ra3oBbIX TONAMB B TYPOYAEHTHOM CAEAE
3a crabuauzatopom. bBbina paspaboraHa poTauMOHHAas
(Bpawatolasacs) ropenka. IKcnepMMeHTaAbHas vyacTb pa-
60Tbl BbIMOAHAAACL A. AbBenapa0 B YCAOBMAX 3a0YHOM
acnupaHTypbl Ha AabopaTOPHOM CTEHAE, YCTAHOBAEHHOM
Ha 3aBOAE a30THbIX YyAOBpeHu (r. CbeHdyaroc) U Ha npo-
MbILIAEHHOM 00pa3le rOpeAKkWu, YCTAHOBAEHHOM Ha neuu
kombuHaTta «Pro-Cuba» (r. Kpy3ec) nop Hay4yHbIM PYKOBOA-
cTBOM npodeccopa B. A. Xpuctuua. MoAydYeHbl NOAOKUTEAb-
Hbl€ pe3yAbTaThl.

PauMOHaAbHbIM CNOCO6 CXWraHUsi MEOAbe CTaA MC-
TOYHMKOM MOAE3HOro TemnAa, CnocoBHOro B 3HAUMTEAbHOM
Mepe MOKPbITb NOTPEOHOCTb AAHHOTO BMAA NPOM3BOACTBA B
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HoBW3Ha OPUrMHAALHOM TEXHOAOTMKU 3aMEHbI HEDTS-
HOrO M ra30BOro TOMAMBa GakeAbHbIM CXUIaHUMEM MOATBEP-
XAeHa aBTopckuMU cBrupeTenbcTBaMn CCCP U KyBUHCKUMU
nateHtamu [31, 32, 33].

B npouecce NpoMbILLAEHHOW 3KCMAyaTaUUK rOPEAKU
NMoAyYyeHa NpPUHLMNUMAAbHAs BO3MOXHOCTb paboThbl ee Ha
TPpex BMAAX TOMAWBA: TBEPAOM (baracco, MeoAbe, APEBeC-
Hbl€ OMUAKHK), XUAKOM M ra3zoobpasHoMm.

Co3paHMe Takoro ropeAQuYHOro YCTPOMCTBA ChIrpano
AT BKOHOMMKKU Kybbl BOAbLLIYIO POAb, TAK Kak MO3BOAMAO
PELLUTb OAHOBPEMEHHO TPW NPOOAEMbI: TONMAUBHYHO, Chlpbe-
BYIO U SKOHOMMUECKYt0. PaspaboTtaHHas ropeska no3BoAW-
A3 BBECTU B TOMAMBHbIN HanaHC cTpaHbl MeoAbe, becnones-
HO YHMYTOXAemMoe B CBf3W C BPEAHOCTbIO, BbICBOOOAWTb
3HaAUUTEAbHOE KOAMUECTBO Baracco AAS MCMOAb30OBAHWA B
KauecTBe CblPbA XUMMWUECKOW, LIEAAIOAO3HO-OYMaXKHOW W
APYTUMW OTPACASIMM MPOMbILUAEHHOCTH, COKPaTUTb NpUMe-
HEHME B Ka4yecTBe TonAMBa HedpTenpoaykrbl [34, 35, 36,
37].

Koanektne HUO «[lpobaem ropenHua» KIKU BHec
6O0AbLLION BKAAA B CO3AAHWE COBPEMEHHbBIX NMPOrPecCUBHbIX
3HEProreHepUpyroLLMX TEXHOAOTMI, a TakXe B YCOBeEp-
LLIEHCTBOBAHME MPUPOAOOXPAHSAEMbIX CNOCoBOB OT Hera-
TUBHOTO BAMSIHWS 3TUX TEXHOAOTMIW Ha OKPYXKaHOLLLYHO CpeAy.

CoBOKYMNHOCTb pa3paboTaHHbix B KM MeTop0B CXU-
raHWsi TOMAMB MPEACTaBAAET YHUBEPCAaAbHYtO 6asy TexHo-
AOTUYECKUX pelleHui, obecneunBaroWmx 3PPEeKTUBHOE
CXMUraHue TOMAMB B YCTAHOBKaX Pa3AMUYHOIO 3HepreTu-
YeCcKoro U MpoMbILIAEHHOr0 Ha3HaueHusa. B pabotax pea-
AM30BaHbl HEOPAMHAPHbIE HAYyYHO-TEXHUYECKUE pPELUEHUS,
BbIMOAHEH MO3AEMEHTHbINA CTPYKTYPHbIA aHaAM3 UCCAEAye-
MbIX MPOLIECCOB U CUCTEM, KOMMAEKCHOE PELLEHWNE HAy4YHO-
TEXHUUYECKNX 3aAay U OnepaTUBHbIA OTKAMK Ha TpeboBaHUs
npomblWAeHHOCTH [38, 39].

AOCTMXEHUE PABHOBECUS B OKPYXalOLWEM MUPE U
OAHOBpPEMEHHAs peaAM3auMsi HayuyHbIX OTKPbITUW, CO3Aa-
HUE KOMQOPTHbIX YCAOBUM AN XM3HEAESATEABHOCTU COCTaB-
ASIFOT NEPBOOCHOBY YCTPEMAEHUI YEAOBeYecTBa B Pas3BU-
TUU UMBUAM3ALINN.

Co3paBas HOBble YCTPOMCTBA, NpUMAYMbIBas annapa-
Thl AASI BbICTPOrO NepemMelleHrUs B 3eMHOM MPOCTPaHCTBE,
As oborpeBa U OCBELLEHWS, YUEAOBEK BTOPraeTca B OKPY-
Xarwmnin Mup. NMpobAaeMbl 9KOAOTUU BbIXOAAT Ha NEPBbIN
NA@H, U MX aKTyaAbHOCTb HanpsaMyto cBA3aHa C MPOrpeccom
MU B TAKOM OMPEAEAAIOLLEN AAABHENLLWK XOA LUMBUAU3ALMUM
chepe Kak aHepreTnka.

BHyTpM 3TOM OTpacAM CYLLECTBYET PSIA Hay4yHbIX U
NPUKAAAHBIX NPOBAEM, pELLUEHUE KOTOPbIX MO3BOASIET
MWHUMUW3UPOBATb BPEAHOE BO3AENCTBME Ha npupoay. OapHa
M3 HUX — 3GDEKTUBHOCTb CXMIaHWS MPUPOAHOrO TOMAUBA.
MMEHHO OT YPOBHA 3QPEKTUBHOCTU YCTAHOBOK, B KOTOPbIX
NPOXOAUT KOHTPOAMPYEMAs XMMUYECKaa PeakLus ropeHus,
06paTHO NPOMNOPLMOHAABHO 33aBUCUT KOAMUYECTBO BPEAHbIX
BelwecTB — BbIOPOCOB. 3apava Hay4yHO-TEXHUUECKOrO Mpo-
rpecca COCTOWUT B TOM, UYTOObl BCIO MPUPOAOOXPAHHYIO Aesi-
TEABHOCTb CTPOMUTb Ha OCHOBE HOBEWLLMX AOCTUXKEHUI Hay-
KW 1 TexXHUKK [40].
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