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(Toerymena 10.102001)

Aunorauus

Maysena sdeRTHBHOCT: METONA 3AMOPAHBAHIE — PASMOPAKHBANIE LA OHCTH BOXBE OT HACTHI AVC-
nepewoit assl. TI0KA3AHO, TO JUIA NPAKTHHECKH MOHOTO YAATERNA STUX ACTHL HEOGXOZMMO NOBTOPHTH
Liien 0010 15 pas. OLHEHO yMeHBUeHIe BpeMeHH CeIMMEHTAIIE SACTII TOCTe MPHMEHEHL METORA SaMo-
pauBaIe ~ PAIMOPANUBANNE OTHOCHTENLHO ECTECTBEHHOTO BDEMEHH CEIVMEHTALN, KOTOPOE COCTABUIIO
oKoM0 275 pas, HTo COOTBETCTBYET YKPYTHEHMIO HACTHII OCTe IPUMEHEHIA STOT0 MeToxa B 16.5 pasa.

BBEAEHWE

TIpofiema noyse s SUCTOM MUTHEBO/ BOIbI
(st 10 Kpajiueli Mepe He BpEHO/ LS 30PO-
BBS) ABJACTCA ORHOM M3 USHTPATBHIX AA CO-
BPEMEHHO/i IMBUTHAANIH, U AKTYATBHOCTE pe-
IwennA ee Geccriopra. B pamkax aToii npoGieMs!
CTouT BOMPOE 06 SpEKTHBHOCTH OCTEH BORL!
¢ nomowsi0 MeToza samoparkysanys. Tipym-
I1ATbHAA BOGMOYKHOCTE ONHCTKI BOABL C TOMO-
111610 3AMOPAYKHMBAHIA UARECTHA JaARHO. Oria o=
CAHA B MHOTOUMCIIeHHBIX MaTeHTAX (CM., HANPH-
wep, [1, 2]), Texuseckux monorpadax [3, 4]
1t axazemreckx nybmixawtax [5, 6], Crenyer
0coB0 OTMETHTS, TO MOJIOKHTENBHOE pete-
Hue RaHHOj 3aauH MMeeT GoabIIOe MPAKTH-
Yeckoe aHAueHHe, TOCKONBKY 3TOT METOX Mo-
IBOTMT MOMYHATE MCTYIO BOAY B paioax ¢ or-
PHIATeTEHEN TeMTIEPATYPANS §e3 SHANTENS-
HBIX QHEPTeTHHeCKNX 3aTpaT, HCTIOTBIYA TIPH-
pomusiii X007 [3). OHako oBipHAs HHGOPMA~
WA MO OMUCTKE BOABI METOZOM 3aMOPANHBA-
HAS MMEeT, Kak NPaBUJIO, KAHECTBEHHIH Xa-
paTep.

Ham npeJiCTaB/IAeTCA 1eNecoobpasHbIM SKC-
NepUMEHTATIBHOE H3YHEHME KOMMHecTBeHHbIX

BOSMOPKHOCTEf! METOIa 3aMOPAMKUBAHUA [T Oli—
CTKM BOZBI OT NPHPOAHBIX PACTEOPHMBIX ¥ He-
PACTBOPUMBIX mpHMeceii.

Ilens nactoaimeli paGoTht ~ uaydemste och-
eKTMBHOCTH NPMMEHEHNS METORA NIOJIHOTO 3a-
MOPRXMBAHIA AN OMHCTKN BOZbI OT HACTHIl
Amenepcnoit (assl (1P), HOCKOTLKY NepBoji cTa-
Aueli ABJIAETCA OMMCTKA BOAbI MMEHHO OT B3Be-
IeHHBIX, HepACTBOPHMBIX wacTu K TaxosbiM
OTHOCATES HACTHIIB CPEJIBI, Hepes KOTOPYIO Mpo-
TeKaeT BoZa, 1 OHU BCETAa COREPHATCH B MPH-
POAHOI M BOZOMPOBOAHON Boze. Ma-3a Heno-
CTaTO4HON (UABTPaWMI OBBIMHAA BOJa BCETAa
comepuT HacTHIL! AueriepcHoli chashl i Tpen-
cTaBaseT coBofi Mo CYTH KOMIOMAHBI PACTEOP
(7). B Taxom cocTosmuI OHA MOKET HAXOMUTHCA
JocTaTouHo fonTo. Bofy ANIA MATHEBBIX HY’
M3BABAOT OT BIBELIEHHBIX YACTHIL C TIOMOLIIO
criewanbbIX HILTPOB WM OTCTaNBANNA (8]
UTo KACATCA NPHMEHSHIA METOZia SaMOPas ¥~
BanMA A owMCTRM Boxer ot wacThy Ad, To
HMEIOTCA TOTBKO MATeHTHble CBEAEHMA 06 -
NIOABA0BAHIN €ro B NPOMBIILIEHHOCTH /LT YA~
Nlenna npowsnAenHbx wnanos (9, 10]. OnHako
COOBIIIEHIA I COOTBETCTEEHHO KOMYECTBEHHbIE
RanHble 05 opdeKTHBHOCTH YAGJEHHA YacTUL
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I 13 MHTEB0j BOREI C TIOMOIIBHO STOTO MeTo-
A8 Kak B MATEHTHOI, TaK M B aKajeMuvecKoii
miTepatype orcyreTayior.

Tipypora adipexTa yaaeris HepaCTEOPUMBIX
TIpHMecelt IPY MPHMEHEHIH LKA 3aMOpA-
Baye = pasmopasusanye (7] sarmouaeres B
cneyiomem. B npotiecce saMopa<HBami Boabl
HEACTBOPHMble MaCTHIN He BCTauBaioTes B
CTPYKTYPY Nba, TIOCKOMLKY Paamifine B pas-
Mepax GACTHI  MONEKYJ:l BOZBI COCTADIACT
Kax MUHMMYM 3 TOPAIKE, & BLITECHAIOTCH B OT-
nemsubte oSmacty. B oix ofmactsx (moka dpasa
elite 31K ) MPOVCXOIAT MPOLECC KOATYJIALU,
yxpynsens sacrim JId> (7). (TTpouece xoaryns-
LY HACTHII B OTCYTCTBHE MepeMemIBaRIA HMe-
T ZiciySHORHYI0 NPHPOLY , KOHEHHO, ive-
eT mecTo B maTHBHOI Boe. OnHAKO B ITOM CTy-
Hae CKOPOCTL MpOlecca KOATYNAWMH BechMa
Maa 7160 #3-3a MaJIofi KOHUEHTPAIN HacTyiy
NI, 160 13-3a MaOl GHMONEKYIAPHOM KoH-
CTanTBI CKOpOCTH T0r0 npotiecca. B casta ¢ o
BpeMs BLINaZleHs 3AMETHOTO KoMecTBa Hac-
THIL ZCTIepCHOfi basbi, HATPUMEP 13 OBIKHO-
BewHoji BOXOMPOBOAHOM BOMBI, OMpeeAeTCs
TOTBKO Maccofi (PasMepoM) CemuMeHTHPYIOUDIX
HACTHIL M, TIOCKOTBKY OHA HEBENMKA, HCHHCAS-
€TCA KK MUHIMYM HECKOMBKIMI THAMIL)

Taksm 06pasom, mpotece samopasuBanse —
PAaMOpAKHBAKIE TEPEROTUT BOXY M3 COCTOA-
HIIA KOJTIONA B COCTORMIE Cycrienam. 3amepa-
mas soga (ren) Gyaer mpexcTaBATH coBosi
CTPYKTYPY, B KOTOPOJi CYIIECTBYIOT OG/ACTH ¢
WICTBIM JBZOM 31 OBNACTH C KOATYIHPOBaBLI-
MH MCXORHBIMM HacTUHAMM ZCepCHOfi chasbi
CooTBeTcTBeRHO NPH pasMOpaXkHBAHIM Koary-
nMpoBaBIMe wacTH! (yxe Gonee KpymHuie,
“em B MCXORHO/ BOZe, M CrOCOBHBIE CefuiMen-
TUPOBATH) BYAYT EMNAATH B BUAe 3aMeTHOTO
ocanka. B uieanbHoM clyuae MoHO mpeacTa-
BHTB CeGe CHTYAIBIIO C TAKMMM YCIOBHAMM, TIpK
KoTopuIX Bee wact:zpt JI KoATryIMpYOT B ce-
AHMERTHPYIOUlIE acCOWATS! 67Iarofapa oMo~
KpaTHOMY 3aMOPAXKHMBAHNIO, , CIIE/IOBATEIIBHO,
B oToM caiydae MOHO dEKTHERO WHCTHTS
BOAY ¢ moOMOIBI0 OAHOTO LuKTA. JL1A OWHCTM
TeXHHECKo/i BOAb! AJCTBHTENbHO NPHMEHIT
omHokpaTHLit Wk [9, 10). Onsaxo ceexexys 06
adxpeRTHBHOCTH OuMCTEN OTCyTCTBYIOT. MoKHo
ZYMaTs, 4TO JUIA Ky POMBIIILIERHOCTH GO~
AR rYGMEA OWCTKM M He HyKHa, TOTAA Kak
nUTHEBAA BOZA TOLIEIIT MAKCHMAJHO T1yGo-
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Koii oumcTke. B cBASM ¢ OTCyTCTBMEM MEchOpMA-
L3 © IPHMEHEHIM METO/la 3aMOPAXKHBAHMA AR
OuMCTKM MuTbeBO Boxst oT wactuy J mpen-
CTaBAseT MHTepec onpemeseye YHCNA WHKIIOS
‘SaMOpaKJBANIA BOXEI [0 TIONHOTO MpeKpalle-
HuA Bbifiafienna sactuu P, T. e. B KOHEUHOM
cdeTe ~ odhEKTHBHOCTH NpHMEHEHUS MeTORA
B TEXHOTIOTII OWHCTEH BOABL

SKCMEPUMEHTATIBHAS YACTb

Mcnonsaosanach XONOKHAR BOXOUPUBOKHAS
Bozia BepxHeji 3onsl HoBocwbypekoro axaemro-
poaxa. B HacTosiueli paboTe NPHBOAATCH TOMb-
KO JaHHEIE KOHTOJLHOTO OKCMIEPUMeHTa, Ko-
Topeifi nposomcs B asryere 2001 r. Jlo aToro
BpeMeHU SKCTIEDHMEHTHI TIPOROAMNCE BO BCe
Bpewmena roga B Tevene 3 ser. omumo oBpaa-
110B BOZONPOBOANOYi BOA! 3 BepXHei 30HbI Aka~
MemMroponka mceeAoBaTICE 0BPA3NE! MPHPOR-
HOM BOZBI (KONOReaNan BOXA, pajion noc. Hik-
nnn Enbuoska). BaMoparisauie ocyilecTBs-
It B IBYX CTERIIAHHBIX CTAKANAX (B KAYGIOM CTa-
Kawe Gbuto mo 0.5 1 BOXH) IpK TeMIepaType
=17 °C (xonommmsHas kamepa). Bpems samopa-
#BAHMA coCTABAANO OKoo 7 4. PasmMopari-
BaHie NIPOBOMLII B Tederve 1 U B CTEKIAHHEIX
CTaKanax, a saTeM Jleq c pacTasBumlesi BOXON
MOMEIaM B OTAENBHYIO eMKOCTh, B KOTOPOH
NPOXOMII0 OKORYATENbHOE pasMOparKHBAHME.
TlonHoe Bpems pasMopauBaHuA (NPH KOMHAT-
Holi TemnepaType) cocTanATo OKONO 4 .

Tocrte pasmopasiBamis oBpasLsl BOABI Bbl-
MepuBAIICL MPH KOMHATHOM Temnepatype B
Tedtense 1 4, SaTeM EMKOCTh ¢ Pa3MOpOKEHHOM
BOZIOfi JIETKO TIOKAWMBAMM B TeueHse 35 MH.
3a 370 BpeMA NPOAYKTE PASMOPANHBAHNF IO~
HOCTBIO BBIMIAZIAM HA JHO B BUJe GAPXAHOB.
KauecTBeRHoOe HABMOReNIe KIt-eTHKM BBITAfe-
HUSA OCajiKa TIOKA3AI0, YTO OHA HMeeT S-06pad-
HEIl XapaKTep, a JOMOMHMTENbHEI 0CAZOK 34
Gombiiee Bpems (HeckoMbKo HACOR) He 0Bpady-
ercs. VcuesHoBeHnA ocaka B PasMOPOKEHHON
BoZle He HaGmozaOCK (10 KpajiHeli Mepe B Te-
wenvte 10 fuedi). Yepes 1 4 mocne BhmazeHuA
ocajika Bozia rloMemanack B crakambi (Gea s
TPatI) 1 TPOIeCe 3aMOPAKHBAIHA NOBTOPAI-
¢ OctaTox pasmoposenHoit Boger (- 3 M) ¢
Oy eHHLIM OcaKOM NepemyBacs B dapdo-
POBBIL THTEND, B KOTOPOM BHICYLIMBAJICS TIOX
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nammojt maxampamis. Macca MOMYHeHHOTo 0caj-
Ka ompeieNAnacs BaBelIMBaHNEM (BECh! AHAMI-
Tideckue Tuna AJIB 200, knace ToumocTH 2).
ANNPOKCHMAIIA OKCTIEPHMERTABHBIX AAHHBIX
MPOBOZIIACE € OMOILBIO CTAHAIAPTHOM IIPOrpaM-
MBI, Melomelics B rpaciuecKoM peaxTope
Origin 5.

PEIYMLTATI M OBCYIKAEHME

Ha puc. 1, @ mpeficTaBJIeHa 3aBHCHMOCTS C;
MapHo;
LMKJIOR 3aMOPAKMBAHME — PAIMOPAXMBAHHE
JUI5 <ABIYCTOBCKOJ» cepuit dKCrIepUMeHTOR. Beero
65110 TIponenato cebime 15 cepiit TAKUX K-
08, Heaarmcumo or BpeMeRi Tofa, MecTa 3a-
Gopa 1 ofbema 3aMopaHBaeMOfi BORBI BO BCeX
9KCTIEPHMEHTaX HAGMIOAAACH BHATOTSHAA Ki-
HeTyka Bbmanemia ocanxa. CpasHenye pasHbIx
CepHii ONBITOB MOKA3AJIO, HTO DKCIIEPUMEHTAIE-
MBIl a3BPOC MPH ONPE/LeIeHH MACCH! OCAAKA B
nepbix 3 mMKAX cocTaBARN % 50 %, T. €. KorAa

MacCh! BLIABWIETO OCAjKA OT wiCIA
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Pric. 1. BaBHCHMOGTS MACCH BHTABUIETO TPOZYKTA OF ic-
7 WwiknoB saMopaHBaNNA 1 (6) 1 Mmesinan ananopdosa
SxcrepuMETATLLX AaHHLX B KoopmaTaX In (1 ~P/P,) %
kn (6).

Macca BHITAZAIOMero 5a 1 WK1 ocazKa MaKCH-
Mazsga (20 60 Mr), B To BpeMA Kak B NOCIERY-
JOLIX LMKIAX 3Ta BemruHa Beuta = 15 % (Mac-
ca phmagaiomero ocazxa 1-6 wr). Iocne nep-
BOTO LMK 3aMOPaXiBAHME — PA3MOPAKHBA-
Hile 0CAZiOK BCETZa WMeI TeMHbi LEET, & roc-
Jle CTeMYIONMX IMKNOR — cReTio-cephiii. Kak
BUIHO M3 PHC. 1, G, B KHHeTHKe HAKOIIEHWS
TIDOZYKTOB PaSMOPAXKMBAHMSA MOHO BELEIUTS
3 orama: GereTpeii (weso mkos 1-3), mpo-
MesxyTOuHEI (4-6) 1 MepzennBuH (6-16). Tocre
17-ro umkna EnmafeHMA ocafka He HaGmioma-
ock. Cymmapuas macca wactuy I cocrasuia
140 wr. (ITpHHaAIeHOCTS BHINABLIETO OCARKA K
Koarymuposasumv wacTuuam 1 MOATBEpyAa-
©T DKCTIEPHMEHT N0 BEITAPHBARMIO BORBI ToCTe
18-KpaTHOTO IMKTA 3aMOparuBaHMe — paaMo-
parsaryte. DTOT SKCEPUMEHT NIOKAZAN HaTH~
une - 90 Mr/n Hakun, 9TO oaHANAET NPHCYT-
caue Bo meay

panuMBIX (PACTEOPUMBIX) npHMeceit)

Takim 0GpasoM, ANA MPAKTHYECKH MOIHOTO
oteyrersuA wacim 1 Mpollece 3aMopakMBa~
HUA HEOBXOMIMO MPOBORMTS oK0IO 15 pa. Cre-
JIOBATeNEHO, OZUMH WK 3AMOPAZKMBAHMA MPH
~17 °C aaBeioMo He MPUBOAWT K TOTHOMY He-
eaKoBenuio HepactsopuMeIx actuil C npak-
THHeCKOt TOUKM SPEHMA I OUMCTRM BOJbL, 1o~
BUIMMOMY, SOCTATOMHO OpAHMYMTRCS TPeMs
IDIKTAMS, TIOCKOMBKY Yrie TIOCTIE TAKOTO WHCTa
WiK0B BhINAZaeT okono B0 % ocaaka (oT o6-
st MaceEr),

Ionyyennbie RaHHSIE TOIBOAAOT OUEHHTH
yBesenye cxopocTH cemumenTat acTHL I
B pesysbTaTe 3aMOPANHMBAHMA OTHOCHTENBHO
CKOPOCTH ecTecTBeHHo# cepmenTammt. C aToit
LeJTblo MBI CPABHJIN MACCY BHIIABLIETO OCAZ-
Ka, TOJYHEHHOTO B TOM ¥ APYIOM Cilydae B Te-
“eHHe OMIHOTO (HA%AILHOTO) MPOMENYTKA Bpe-
wemit. 3a ~20 9 43 BOABI MOCHE MPUMEHEHUA
3 UUKIIOB 3AMOPAKHBAHNA — PAIMOPAXHBAHNS
Bbimasio 110 wr ocanka, a nocile oTCTauBamHIs —
-04 Mr (snasernte 04 Mr moysero mpu Komy-
LeHHH PABHOMEPHOTO BINAZieHNs OCAZKa, M0~
CKOTBKY 3a 55 CYT OTCTaMBAMIA BBMANO 150 MT
ocaka u3 6 1 Boxs). Takim 0GpasoM, CKopocTH
cemumerTam actun JId> pu HCTIOTB30BAHMI
MeTozia samopaskHBaHHA Bo3pacTaeT B ~275 pas.
TlocKoiIbKY CKOPOCTS CEVMEHTALIIN SACTIL 11po-
TOpUMOHAIbRA KBAAPATY paaMepa CeMNMEHTH-
pyiomelt HacTHux! [7], To Ha MONYHEHHBIX AaH-

AMETHOTO KOJUUECTRA HEyCT-
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HLIX CTEZIYET, 4TO pasMep CefVMEHTUPYIOUNIX
wacTiy JI® nocile NPMMEHERHA METORA 3aMO-
pausamys ypemimsaetcs 8 ~165 pasa.
KyHeTHa HAKOTLTEH)(S MACCEI NPORYKTOB Ce-
JAMMEHTALMM OYeHb CXOXKa ¢ KMHeTHKON Tuma

B P (TS E ) &)

Tmeiinan anapmod0sa 3Tol KMHETHE! B Ko-
opaunatax In (1 = P/P,) « kn npumenntensHo
K HALIM JHHBIM TIOKa3ana Ha pyc. 1, 6. Buaso,
HTO OKCTIePHMeHTANbHbIE PeaybTaTh! (Toui)
VAORJIETROPUTENBHO OMICLIBAIOTCA BaBHCHMOC-
Thi0 (1) (Mpaman mmiz). B ypasnerms (1) noka-
3aTens aKcnoHenTE! (B Haluem ciryuae ny = 3.3)
MOKET CITYHUTb KOMNYECTBEHHBIM NTAPAMETPOM
adbheXTHBHOCTH MeTOZa NPH CPABHEHMH CKOPO-
CTeli OUHCTKI, PASTIHHBIX 0GPABLOB BORBL, & 3Ha~
senne P, (8 Hamen crysae 140 mr) — mepoit
KomruecTBa npuMeceii.

SAKMIOUEHHE

TIpumenense MeTona 3aMOpaKHBAHMA ANA
OMMCTIN BOZBI OT BIBeIIeHHbIX HaCTHIL Garona-
PA MPOLECCY KORTYIIAILE NVALOARET YCKOPHTS
JMMUTHPYIOULYIO CTAZNIO CEMMMEHTALIH HacTHIY
B 275 pas, 4TO COOTBETCTBYeT YKpYNHEHIO Ha-
cTiu B 165 pasa.

JCrons30Baiie OHOTO LKA SaMOpaXHEa~
HIUA A7 OWICTRH BOZBI OT BIBELIEHHBIX YACTULL

He adpexTuBHO. B CBAM © 9THM omHcaHHOe B
TaTeHTHOJi MMTepaTyPe OHOKPATHOE MpHMe-
HeHMe OTOTO METOZA AJA MOJHOTO' yAaneHMA
ImIaMa TPeGyeT JaNbHE/IIIero NOATBEPAACHHS.

Astop yckpenne npyanatenen B. M. Anpe-
enckomy » C JI. Illyjickomy 3a momouts B oKe-
nepuwente, J1. II. @UIHNNORO 3a MaTeHTHBI
novcs, H. M. Basousy u C. H. Jlaspis 3a nonea-
Hule ofcyseaenns.

PaGora nonziep>xana rpantom PODU No 01—
03-32448.
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