BeeneHune OgHon U3 nepBooYepenHbIX 3a[a4, HanpaB/ieHHON Ha COKpalleHne
HeraTUBHOIO BO34ENCTBUSA OTXOL0B Ha OKPY>XalLyo cpeny u yaydleHune
pecypcoobecnevyeHna 3KOHOMUKHK, ABNsSeTCa NnepepaboTka n obesspexnsaHne paga
BMOOB TBEpAbIX OTXOA0B, @ TakK)Xe 0TX040B, yJ1aB/IMBaeMbIX Cpefo3aLLNUTHbLIMM
COOPY>XXEHUSAMU B NpoLecce 04NCTKM cOpocoB B BOAHbIE 061beKThI 1 BbIBPOCOB B
aTMocdepy. NpakTNYeCKn BCe 3TN OTXOAbl ABASIOTCA TOKCUYHBIMU, HO UX pecypCcHas
LLEHHOCTb NOATBEPXAEHA TEXHUKO-IKOHOMMNYECKNMUN UCCIeA0BaHUSAMN
NPaKTUYEeCKUMMN pe3ysibTaTaMmn, NOJYHYEHHbIMN HA OCHOBE NX OMbITHOW NepepaboTKu
[1]. Ocobyto npobnemy yTunamsaunm oTXo40B CTOYHbIX BOA NpencTasnsatoT cobon
BoAocoAepXKaLlime cMecu (wnambl), KOTopble MMEKT Pa3INYHYIO MPUPoAyY N cogep>xaTt
MHO>XECTBO Pa3/INYHbIX KOMMNOHEHTOB. Hann4uve B Wwnamax CBA3aHHOW BOAbl CUJIbHO
YCNOXKHSAET XpaHEeHWe LWIaMOB Ha MOJINFOHaX, a TakXXe NpensTcTByeT
NCMNOJIb30BaHNIO HEBOOHOW COCTABSAIOLEN LLIJIAMOB B KQ4eCTBe CTPOUTESIbHOIr 0O
MaTepuana, yoobpeHusa n gake Tonsamea. PaCCMOTPUM HEKOTOpPbLIE BUAbI
BOOOCOLEPXKALLMX CMecen: - He(pTelwnam C He(bTewlaMOHakonuTenen -
BOOOHe(MTAHAA IMYyNbCUSA, T.H «LIOKONAAHbIA MyCC», CKanJmBawmnncsa Ha bepery
BOOOEMOB, B pe3y/ibTaTe Pa3/IMBOB HEPTU - N3ObITOYHBIN aKTUBHbIN N1 BOAOOYNUCTHbIX
CUCTEM - W1aM BOAOOYUCTHbIX CUCTEM NMPEeanpuATUN OPraHNYeCcKoro CMHTe3a
HedTewnambl obpa3yoTcs Npm CTPOUTENbCTBE HEPTAHBLIX U FAa30BbIX CKBAXXWH,
MPOMbIC/IOBON 3KCMJyaTaumMm MeCTOpPOXXAeHUN, 06e3BOXKMBAHUN HEPTAHLIX IMYJIbCUN,
O4YNCTKE CTOYHbIX BOA, COAEPXKALLMX HEPTENPOOYKTbI, @ TakXXe NMpn YNCTKe
pe3epByapoB 1 Apyroro obopynosaHusa. HepTAHbIE WiaMbl MO COCTaBy Ype3BblHANHO
pa3Hoobpa3Hbl U NpencTaBAAtoT COOON CNOXKHbIE CUCTEMbI, COCTOSALLME U3
HepTenpoAYyKTOB, BOAblI U MUHEpPasIbHOM 4YacTu (NecokK, rnnHa, nn n T.4.),
COOTHOLLUEHME KOTOpPbIX KoJ1ebneTcs B 04eHb WNPOKNX npenenax. Coctas
He(dTewnamMmoB MOXXeT CyLWeCTBEHHO pa3inyaTbhbCs, T.K. 3aBUCUT OT TuUMNa
nepepabaTbiBaeMoro cblpbs, cxeM nepepaboTkn, obopynoBaHuA, TUNa KoarynsaHTa un
apyrux pakTopoB. B cpegHeM, cocTaB HedpTewlamMoB npeacTasnset cobon (no
Macce) 10 - 56% HedTenpoaykTos, 30 - 85% Boabl, 1,3 - 46% TBEPAbLIX NpUMeCen.
HakonneHne HedTeLIaMOB, Kak MpPaBunJio, OCYLWECTBSETCA Ha cneynanbHO
OTBEeAEHHbIX AN5 3TOro naowankax nnm B byHkepax 6e3 kakon-nmbo COpTUPOBKU Un
Knaccnpukaumn. AHann3 CyLLEeCTBYIOLLEro NosIoXXeHUs nokasas, 4YTo Ha AaHHbIN
MOMEHT OCHOBHAas 4acTb 0bpa3ylwmxca HedpTesarpa3HEHHbIX OTXO40B pa3MeLllaeTcs
B LWJIaMOHaKonuTenax HedpTAHbIX ambapoB. B wnamMoHakonuTensax NpoucxoanT
€CTEeCTBEHHbIE MPOLIECChl - HAKOMJIeHNEe aTMOCHEPHbIX 0CaKOB, pa3BuTmne
MWKPOOPraHU3MoB, MPOTEKAHNE OKNCANTESbHbIX N OPYrnx npoueccos. NMpouncxoanT
T.H «CTapeHue» HedTewnama. lMosaToMy, He(pTAHOW WNaM, XPaHALWMNNCA B
LWIAMOHAKOMUTENAX B TEYEHNE HECKOJIbKUX NIeT, OT/INYaeTCA No COCTaBy M CBONCTBaM
OT HE(PTAHOr O LWJ1aMa O4YUCTHbIX coopy>XeHun [1]. HepTb n HedpTenpoaykTbl (6€H3UH,
An3esibHOe TOMJIMBO, Ma3yT, KEPOCUH, Macsa 1 T.M.) NnonagatT B BOAOEMbI
Pa3/INYHbIMN NYTAMU: C JINBHEBLIMU N TasibiM/ BOAAMMN, NPU aBapMaX Ha MOPCKUX U



peYHbIX HEPTEHANIMBHbIX TaHKepax nnu Tpybonposonax, cbpoce NMpoMbILLIEHHbIX
CTOYHbIX BOA U T.M. [10 oueHKaM cneumnanmcTtoB eXXerogHo B MMpPOBOW OKeaH
rnonagaeT npumMepHo 10 MAH. T. He(pTN N HedpTeNnpPOAYKTOB. HemomMmepHO BEINKO
KOJINYEeCTBO OTXO40B HE(PTENPOOYKTOB CKarnJMBalLWMUXCA Ha MPOMBbILLUJIEHHbIX
obbekTax, KoTopble, COOTBETCTBEHHO, CTAHOBATCS MOCTOAHHO OENCTBYIOLWMMN
NCTOYHMKaAMWN BTOPUYHOIO 3arpsasHeHuns [2]. Cxoxum c HedTelwiaMamMmm No TPYOHOCTH
BOLOOTAENEHNSA U arperaTHOMY COCTOSAHUIO ABNAETCA U3bbITOYHbIN u, 6e3 KOToporo
He MoryT paboTaTb KlacCcuyeckme O4YUCTHbIE COOPYXEeHNS BUONOrn4ecKom OHNCTKMN.
AKTUBHbIN UN npepctasnseT cobon bBruomaccy MMKPOOPraHU3MOB U MakpOOPraHN3MoB,
npenmMyLlLeCcTBEeHHO reTepoTpodHOro Tuna, KoTopas NUTaeTCcs OpraHNn4YeckKnMun
BellecTBaMm, pacTteT U BMOXMMUYECKN OKUCAET pacTBOPEHHbIE B CTOYHbIX BOOAX
opraHu4yeckue BellecTBa KMCJOPOLAOM BO34yXa 00 YrJeKUCaoro ra3a v Boabl.
N36bITOK pa3pocluerocs akTUMBHOro nia TpebyeT BbiBO3a C NPeanpUATUN OHUCTKN U
yTUAN3aUMKM Ha MOJIMTOHAaX AJ19 OKOHYaTe/IbHOW OCYLUKWN U XpaHeHns. OTcyTcTBue
npenBapuTensHoro o6esBoXxmBaHnsa Be4ET K A0JITOBPEMEHHOW CYLLUKE U U3NTULLHEMY
3aHUMAHMIO 3eMeJibHbIX naowanen. Nommmo 3Toro, N3bbiITo4HOE 0O6BOAHEHME
YyTUAN3NPYEMOro UIOBOIrO WJaMa NPUBOONT K YXYOLIEHNIO SKO0Orn4ecKkomn
06CTaHOBKM Ha NOIMIOHAX U X OKPECTHOCTSAX, U3 3a Pa3BUTKA B OCyLLaeMOM use
MaToreHHbIX MUMKPOOPraHM3MoB. [epepaboTaHHbI aKTUBHbLIA N MOXXET
NCMONb30BaTbCA B CE€JIbCKOM XO3AMCTBE B KayecTBe ynobpeHmns, 4To obycnosseHo
[ocTaToyHo 6onbwnM cogep)xaHnemM B HeM BUOreHHbIX 371eMEHTOB: a3oTa, ocdopa,
Meaun, monmbaeHa, umHka [3]. MeToabl 06€3BOXXUBAHUSA aKTUBHOIO naa n
BOOOHEe(MTAHbIX CMecen BeCbMa CX0XU. LLInpoko npuMeHsaoTca dioTaums,
unbTpauma, HarpesaHume, sneKTpodiotTaums, paokynaunsa (oTCTanBaHme), a Takxe,
BBeOEeHME B pa3fenIseMyto MacCy peareHToB (xummnyecknin meton). Hanbonee
nepcnekTUBHbIM MeTOA0M 00e3BOXXMBAHUA KaK HedTellnamMa, Tak M akTUBHOIO uia
NMPU3HaHO UeHTpudyrnposaHne. OgHaKo, NpMMeHeHne LeHTpudyr cBAa3aHo C
0oMbLUIMMN MaTepuanbHbIMK 3aTpaTaMm Ha nx obcnyxmeaHme n peMoHT. OgHUM 13
HauMeHee pacrnpoCTPaAHEHHbLIX N Maslon3y4YeHHbIX cnocoboB pasaeneHuns
BOOOCOLEPXKALLMX SMYJIbCUN ABNAETCA 3PPEKT oTAes/IeHUs BOAbl BbIMOPaXKMBaHUEM
€€ N3 3MYJIbCMOHHON cpeabl. TeMaTUKoW OaHHOW CTaTbWn sABASeTCcss 0630p MeToa0B
NPUMEeHeHUsa KpuoaesaMysibCaluMoHHOro adekTa Kak cnocoba nMHTeHcudpmnkaumm
pasfeneHnsa BoaocoAep Kallmux cMecen pasamdyHon npmpoabl. JTabopaTopHoe
n3y4vyeHne KpnuoaesmysbcaunoHHoro acpdekTa NpumMepom oTe4ecTBEHHON pa3paboTku
JaHHON TeMbl ABNAETCSA cCOBMeCcTHasa paboTa Kagenpbl Mukpobuonormm KOY n OAO
«Ka3aHboprcmHTes». B aTon paboTte nccnepgyertca snmsaHue apdekToB
3aMOpa>kmBaHuUA N OTTanBaHUA LWNamMa NPeanpuaTmna opraHU4eckoro cCMHTe3a B
npoueccax nocnepyruwero bnonornyeckoro obesppexxmpaHmsa JaHHOMoO oTxo4a.
OBbHapy>XeHOo, 4TO 3aMOopa>KnBaHMe U oTTanBaHMe Bbi3blBaeT gectabunmsaunto
CTPYKTYpPbI WJaMa, KOTopas NPosBASAeTCSA B YCKOPeHUM ero obesBoXxmBaHus, 4To
onpepenseTcsa Npu LeHTPUPYrmpoBaHnUn, a TakXXe NPUBOANT K MOBbILLEHUIO



pecnmMpaTopHON aKTUBHOCTU MUKPOMIOPbI N HE U3MEHSAET TOKCUKOOMNYECKMX
XapaKTePUCTMK BOAHOM a3bl WwWnama. O6e3BO)KEHHbIN WaM NpUrogeH ons
arpotexHu4yeckon obpaboTkm n nepeBosa B COCTOSAHME PbIXJIOro TBEPAOro cybcTpaTa,
4YTO AenaeT ero AOoCTYNHbIM oNna ganbHenwero buonornyeckoro obesspexunsaHns 3a
20 MUHYT LEeHTPUdyrmpoBaHnUsa oT NCXOLHOrO WaMa oTaeNnseTcsa Boga B KoJIM4ecTBe
28 % no Macce, Torga Kak oT LW1aMa nocse 3aMopa)kmBaHusa U oTTamBaHmnsa - 6onee
39 % [4]. be3annapaTHble MeToAbl pa3feneHns C TEXHONOMMYECKON TOYKN 3peHns,
Hanbosee NPOCTbIM KPNOLEIMYIbCALMOHHBIM METOAOM SAIBASETCHA MCNOJIb30BaHMNE
MPUPOLAHbIX LIMKJI0B 3aMOpPa)XMBaHNS U OTTauBaHNS, CBA3aHHbIX C CE30HHbIMU
konebaHuamMm TemnepaTtyp. OOHMM 13 TakuUX CNocoboB ABNAETCA pacnpeneneHmne
laMa CJI0EM Ha NMPOYHOM BOAOHENPOHNLIGEMOM OCHOBAHUM Npu TeMnepaType
OKpY>Xatlolen cpenbl HMXKe TOYKM 3aMep3aHns WiamMa. Boelogep>xnsaHune winama
MPON3BOAMNTCA A0 €ro NoJIHOro 3aMopaKMBaHNSA, MOCAE Yero cnenyeT YKpbiTne
MOBEPXHOCTW 3aMep3Llero wjaaMa CJ0eM pacTUTENIbHbIX OTX040B. Tak wnam
BblAEPXXMNBAETCA A0 MOJIHOMO OTTAaMBaHNA N USMEHEHUSA €ro CTPYKTYpPbl. 3aTeM
cnepyeT BHeceHue ynobpeHuin noBepx €108 pacTUTesNIbHbIX OTXO40B,
rnepemMeLlnBaHme Wwnama C yaobpeHmnamm v pacTUTENIbHbIMM OTX0A4aMUN, MOBTOPHOE
YKPbITUE MOJIy4EHHOW CMECK C/I0EM PACTUTESIbHbIX OTX0O0B, N BblAEPXMBaHNE CMECK
00 NMPMEeMNIEMOro YPOBHSA TOKCMYHOCTW. [anbHenwasa nepepaboTka npon3BoamTcs no
HeobxoanmocTu. [5] Apyron cnocob nepepaboTkn HedpTELLIAMOB 3aK/0O4aETCH B
CMeLWmnBaHnM C Hegonasom, nan wiamomMm XBO, nnm ¢ 060XXEeHHON pa3MosiIoTOMN
TOBAPHOW MU3BECTb B COOTHOLWEHUN 1:1-2 COOTBETCTBEHHO. 3aTeM cnenyeT
MOCJIONHOE NMPOMOpPa’kMBaHNe N OTTanBaHMe B eCTeCTBEHHbIX yC/0BUAX. B
06e3B0)XEHHYI0 NOC/Ie MPOMOPaKNBAHNSA N OTTaMBaHNA CMeCb A00aBASAIOT YaCTUYHO
06€3BOXKEHHYI0 rNnHY nnm 6yposon wnam B cooTHoweHun 1:0,5. Taknum obpa3zom
OOCTUraeTcsa NoJslyYeHne N3o0anpytolero matepmana, NpMMeEHIemMoro npu
3aXopoHeHun TBepabiX 6bIToBbIX 0TX0A0B (TEO) N TOKCUYHbBIX MPOMbILIEHHbIX
0TX0A0B 3- N 4-ro KJslacca onacHocTu [6]. AnnapaTHble KpNoaesMybCauNOHHbIE
cxeMbl Hnxe 6yayT npuBeaeHbl annapaTHbie CXEMbl MPUMeEHSLWMe
KprMoaesMynbCauNOHHbIN 3 deKT, NO3BONSAIOLLIME Npon3BecTn 06paboTky B ntoboe
BpemMsa roga. OgHUM 13 Takux cieayeT yrnoMsAHYTb YCTPOMUCTBO OJ19 KPUOreHHOr 0
MPOMOpPa>KMBaHUA rPyHTa C Lesiblo ero gajibHenwero cbéma n ytunmsauumnm (pumc. 1).
OHO NpefHa3Ha4YeHo A1 3aMOpPa>KMBaAHNA FPYHTa, 3arpsi3HEHHOr 0
HedTenpoayKTamMum, MoXKapo-, B3PbIBOOMACHbIMN, AA0BUTLIMU N XUMUYECKMN
arpecCcuBHbIMN BewlecTBaMun. YCTPONCTBO COOAEPXKUT TPaHCNOPTHOE CPpencTBoO C
€MKOCTbt0, 3arMOJIHEHHON XlafJareHToOM, KOJIIEKTOP AN18 NoABOAa XJlafdareHTa K
KaMepaM OXJlaXK4eHNs, KOTopble BbINOJIHEHbLI B BUAE TEN/0M30IMPOBaHHOIr0 Kopoba,
obpalleHHOro OTKPbITON HYacTbio K 3aMOpa>knBaeMom NOBEPXHOCTU N coaepxallen
KoJieCHble Napbl. KaXkaas u3s kamep nMeeT yCTaHOBJIEHHbIN B €e MOJIOCTU KOJIJIEKTOP
0N pacnbl/IeHNs XajareHTa, a CTEHKN Ka)X4on KaMmepbl 00pasyoT 3aMKHYThIN
obbem ong uMpKynaumm ra3oB xaagareHta. Takum obpasom, obecnevymBaeTcs



MaKCUManbHO BbICTPOE NPOMOparKMBaHNE 3arpsA3HEHHOr0 €108 rpyHTa ntobon
naowann, a TakXXe MMHUMaJIbHO HEOBXOAMMbIN Pacxon AOPOroCTOAWEro XaagareHTa
[7]. Pnc. 1 - YCTpOMNCTBO OJ151 KPMOreHHOro npomMopakmeaHusa rpyHTa OgHako,
NCMoJIb30BaHME 3TOro YCTPOMNCTBA OCHOBAHO Ha OXJla)KAalowWwen cuie ncnapsatoLlerocs
rasa, cnepgosatenbHO obpabaTbiBaeMbll 061EM 3arpA3HEHHONO rpyHTa HaNpPSaMyo
3aBUCUT OT EMKOCTM BAKOB 3aMOJIHEHHbIX XNOKUM XNnagareHToM. Takxe
NCNoJsb30BaTb AaHHOE YCTPOMCTBO MOXKHO IMLb Ha POBHbIX, CBOBOAHbLIX OT KPYMHbIX
KaMHen n gpyrux npegmeTos, naowankax. Korga otcytcrTsyeT HeobXxoaMMoCTb
NMPOMOpPa)KMBaHUA FPyHTa NMPSMO Ha MecTe ero 3arpsa3HeHns, To eCTb NpuBeneHus
arpeccmMBHOM ero CoCTaBJIAOLWEN B HEAKTUBHOE COCTOSIHME, BO3MOXXHO
MCNOJIb30BaHME CTauMOHapPHbIX annapaTHbIX MeToO0B pa3sgeneHnsa. CTaumnoHapble
annapaTHble MeToabl ANOHCKNUMMN YHEHBLIMN NMPeasioXeHa cXxeMma CTauMoHapHOro
BogooTaenmtens n3bbITOYHOro nna, AeNCTBME KOTOPOro OCHOBAHO Ha ero
06e3B0XXMBaHNN NYTEM 3aMOpPaXMBaHUSA B MOPO3UbHON KaMepe (puc 2). N3bbiTok
nna, Nosy4YeHHbINn ¢ bnonornyeckom obpaboTkM 3arpA3HEHHbIX CTOYHbIX BOA Yepe3
BOPOHKY 4 HanpaB/iAlOT B KOXKYX 6 C MOMOLLbIO KOHBeWepa 5, roe n3bbiTOYHbIN WU
MeOJIEHHO 3aMOpaXkMBaeTCs B MOPO3UJibHMKE 1, B KOTOPOM TeMmnepaTypa
nognep>xmneaetca Ha yposHe MuHycC 100C nnu HMxe. B pesynbTaTe 3TOro
pa3pyLlaloTCsa TKaHU MUKPOOPraHN3MOB, MPUCYTCTBYIOWMX B WIaMe. 3aTeM 0CafoK
OOMOJIHUTESIbHO OX1aXX4alT B MOPO3WJIbHUKE 2, TeMnepaTypa B KOTOPOM
nogaepxmeaeTcsa Ha yposHe MUHYC 400C, 4TO CHMXKaET TeMnepaTypy Jib4a B LWiamMe
npndnmnsntensHo ao MuHyc 300C nnm Hnxe. MNMpn 3ToM geHaTypupyeTca benkoBas
CoCTaBsifAloWasgs MUKPOOPraHM3MOB. 3aTEM 3aMOPOXKEHHbIN WJaM HanpaBaseTCcsa Ha
oTTamBaHue B Tenn0obMeHHMK 3, Nocse 4Yero nagaeT B MPUEMHbIN pe3epByap 7, U
OKOHYaTeNIbHO OTTamBaeT NyTeEM CMELUEeHUs C TenJIon BOAOW B OTCTONHUKE 8. 3aTeMm
0CafloK HarpeesaeTCs 00 KOMHATHOW TeMnepaTypbl HarpesaTesieM 9, Noka ero

KO3 PUNLNEHT BA3KOCTU HE CHU3UTCHA 00 HEOOXOAMMOIro 3HAaYEeHUS, NOC/e Yero
OCafoK rnoaseprarT pa3fesieHNI0 Ha TBePAYO U XUAKYIO dda3bl C MOMOLLbIO
ueHTpobexxHoro cenapaTtopa 10 [8]. MoMuMo BbILe NpensioxxeHHoro cnocoba, raoe
TennoobMeH NpoTeKkaeT 4Yepe3 TBEPAYIO CTEHKY, OBpUTAHCKUMM YHEHBIMUN NPenoxeH
Ccrnocob NpuMeHeHns KpUoaesaMysibCalMOHHOI0 3pheKTa NPN KOHTAKTHOM
TennoobmeHe (puc 3). Puc. 2 - CtaumoHapHbIn BogooTaennTenb n3bbiITo4HOro nna B
OaHHOM crnocobe 3aMopa)kmBaHMeE Kaneslb akTUBHOIMO naa NPOUCXOANT NPU KOHTaKTe
C NHEPTHOW OXNla>kfaloLWen XUAKOCTbIO, KOTOpas He CMeLllnBaeTCs C
cycneHgunpytoLwien cpenon NaoBoro wiaama u oTtasgswmMmm Kannamm. Kanam wnama
MOryT 6bITb 3aMOPOXKEHbI KaK BHYTPMW, TakK 1 3a NpegenamMmm oxsaa>kgatoLlen
XXNOKOCTU. B KayecTBe oxlaXkgatowen XXUAKOCTU MOXKET BbICTyNaTb OXJ1aXXAEHHbIN
pacTBOpUTESIb, HANPUMepP: YeTbIPEXXJIOPUCTbIV yraepon, rekcaH, Toayos nnu
COKMXKEHHBbIN Fas3, Hanpumep: H- nan n3obyTaH, NponaH, H- U/nnn n3obyTeH.
OTTauBaHMe 3aMep3LnNX Kanesb BO3MOXKHO KaK B UHEPTHON XUAKOCTWU, TakK U rnocse
oTAeNneHns oT Heé. Bo3MO)XHO nepeMellunBaHne Kanesb, HanpuMmep MexaHn4eCcKnumm



cpencTBaMu UM ra3oM, Ha CTaauAX 3aMOpa>KMBaHUM U oTTanBaHuA. B
npencTaB/leHHOM BapuaHTe, Kanjin akTUBHOIMO Uia obpa3oBaHHble pacnblinTenem 6
3aMOpPa’KMBaAOT CXKMIXKEHHbIM ra3oM B MOPO3UJIbHOMN KaMepe 1, nocne 4yero
3aMOpPOXKEHHbIe Karnu nocTynatT B EMKOCTb 2, rae OTTamealoT NoL BO3LENCTBUNEM
KOHOEHCUPYIOLLNXCS TernsblX NapoB NOAAWNUXCA U3 MOPO3UJIbHON KaMepbl 1 Yyepes
KoMmnpeccop 7. Nony4yeHHyo cMeCb NOoA4alT B pe3epByap 3, B KOTOPOM OTAENAT
CXKM>KEHHbIN ra3 1 BO3BpPaLLaloT ero B MOPO3uJibHY0 KaMepy 1. O6e3B0O)XKEeHHbIN WiamM
OTAEeNAT OT Ha40CaA04YHOW BOOblI B OTCTOMHMKE 4. JTtobble ocTaBLimnecs cnenbl
CXKM)XKEHHOro rasa B Boge yaanaTcs, HanpuMmep, C UCNOJIb30BaHNEM BaKyyMa N
a30Ta B oTnapHon KosioHHe 5 [9]. Puc. 3 - CTaymoHapHbIN BOOOOTAENUTESb WJ1aMa C
KOHTaKTHbIM TenaoobmMeHoM 3akno4eHne PasgeneHmne BogocogepXxalmx cMecemn
NyTEM 3aMOpa>KMBaHMA U OTTauBaHUS NpeacTaBaseT cobon BeCbMa MHTEPECHbIV U
a(hekTuBHbIN MeTo. O4HAKO, B HAacTosLEee BpeMs, B MPOMbILLIEHHOCTH
OTCYTCTBYIOT annapaTHble KpUoAedMYysibCallMOHHbIE YCTAHOBKMW, CMOCOBHbIE K
pasfeneHunto BogoHePTAHbIX cMecel. PaccMOTpeHHble B 0630pe CTaunoHapHbIe
CXeMbl CNOCOOHbI pa3fensaTh ULWb LWIaM akKTUBHOIO naa N KOHCTPYKTUBHO He
npegHasHa4YeHbl K pa3aesieHntio HePTAHOr o WiamMa. bosblwen YacTbio 3TO BbI3BAHO
OTCYTCTBMEM TeopeTn4eckonm 6a3bl, KOMMIEKCHOro NoAxona K NCCeaoBaHNAM n
HeOO0CTAaTOYHOCTbIO U3y4YeHNa KpnoaoesmynbCaLuMoHHOro apdekTa. B cBA3U C 3TUM,
n3y4yeHue faHHOro adpdekTa - NnpegmeT gasbHeNWnX nccnegoBaHuUn, B TOM Yucne um
Ha Kageape XTMHI, ¢ ncnonb30BaHMEM LLUMPOKOro crekTpa npubopos aHannsa.



