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ANMAPATOB

(05.175—mamiuHbl ¥ annapartbl NHUWEBOA NPOMbBIILIJIEHHOCTH)
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MHHHCTEPCTBO BHCIIEro H CPeAHEero CnenHaAbHOro
o6pasosanna PCHPCP

KPACHOIAPCKUA NMOJIMTEXHUYECKHUHA MHCTUTYT

Ha npaBax pPyKONHCH

1. 4. bA2KEHOB

HoccNelOBAKHE PEIKHMOB OPOMEHHR
BHHOTPaAHOTO CYC/1a B HEMPEPLIBHOM MOTOHE.
H pa3paboTKa HOHCTPYKUHH NPOMbBIWAEHHBIX

annanaros

(05.175—MaluHKHL H annapaT NHUEBOR NMPOMBILINEHHOCTH)
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ABTopedepaT AHCCEpPTAUHH, Npen-
CTaBJEHHOH HAa COHCKaHHEe Y4YeHO#A
CTeNEHH KaHJAWAATa TeXHHYECKHX
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Pabora BhimojlHeHa Ha 3aponax lnaBHOro ymnpamnemrs
pEROTrpanapcrsa X BrHOAeNiuss Comera Mumamcrpor PCOCP
*Pocriapprao” .

Haywarti pyEoBOoAMTeNb: AOKTOP TEXHHYECKMX HAYK ,
npopeccop AHOIUMH HU.M,

OdsnrannEbie ONMNOHEHTHI: OOKTOP TeXHHYeCKEX HAYK,

npepeccop IIOIIOB B.H., noxTop TexHEwecxmx Hayx, Npe —
¢eccop MEPXAHHUAH A.A.

Benymee npeanprsaTHe: BEH3ARON BHHCOBXO38 XOMMY -

HECTHYECKOro Tpyna EM. J/leHEHa o6benmnenws ~A6pay-
Hiopco”.

ABTOopedepar pasocinan / 0 w2y 0!@176{' 1971 r.

/ 3 3amxTa ANCCEepPTAINN COCTOETCH

Jﬁz&@_ﬂ&_ 1871 rona ma 3acenasxrm Corera Kpac-
Eonapcxoro moirrTexsmveckore mEcrmryra( Kpacmonap, 6,

Y. Kpacnas, 135, aynutoprs 48).

C muccepranmeft MoxHO O3HaKOMATHCH B GHOIHOTEKE
XHCTHTYTA.

Yweruit cexperaps Cobera,
AOE €HY B. THXOHOB.

{

Bricsmaem Bam nins osmaxomienns apTopedepaTr AHC-—
CepTanxm wmxemepa BAXEHOBA II.A. ¥ ODOCHM INpHCHIATH
OTSHIB B 2-X SX38MWIAPAX, SABepenHLIX HEYATHIO YIpexae-
HE (Ipannpnang) mo anpecy: r.Kpacrnonap,8, yn. Kpac-
nag, 135, IoNETexHEYeCKHfl MHCTHTYT, y4eHOMY CexpeTapi:

/s
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BBEODEHHE

PocT 06beMOB nmepepaboTKR BHHOI'pama BHI3BaN HeOO —
XOOHMOCTbh BHEIpeHHS B BHHOAEIBbYECKYIO HPOMELBIINIEHHOCTD
HOBbIX BRICOKONIPON3BOAHRTE/bHBX TEXHOJNOIKIECKHX IPHEMOB,
bonee coBepmeHHOR TeXHHKH, NOTOYHBIX YCTAHOBOK H JIH =
1HH. -

OnHEM H3 OCHOBHLIX HPONECCOB B TeXHOJOTHYeCKoR
cXeMe MoJiydeHHs CyXEXx OeilnlXx BHH dplideTCcd Iponecc
cOpaXxHuBaHug BHEHOI'DANHOI'O Cycia, XOTOpHIl HO HACTOSIle-—
ro BpeMe@HE HA MHOTHX NpeANpHATHESX NPOBOAHTCH HOEpPHO -
AA49e CKEM CcHOCoO0OM,

HarbGonee mporpeccEBHEIM CrnocoboM cOpaxHBaHHSA, OT—
BeyaEM COBpPEeMeHHBbIM TpebopanmaM, gpisercs Opoxe -
HEEe B NOTOKEe,

B oTewecTBeHHOM BHHOOE/IHE  MeTOAd HeNpephiBHOIO
cbpaXHapaHdsg Ccycila BHepBble OCYWIECTBIIEE B MHOropes3ep -
ByapHbIX OpOOHNBHBIX anmnaparax. HamnpasileEHe XOHCTPYK -
THBHLIX pa3paboTox npHE co3pnaHur GaTapeifHBIX GPOAMIILHLIX
annapaToB OCHOBEIBA/IOCh HA BhITeCHeHHH Gpongmen XEOKO-
CTH H3 OAHOI'O pe3epByapa B APYrof mo NpHHOHILY coobina-
IOMHAXCSH COCYAOB C OTAel/IbHBIMH KOMMYHHKANOHSMH BhIXO4A
YINIeKHCI/IOr0o rasa, C nNOBpeMeHHOH monage#f cBexero cyc-
la B OpoXeHHEeM IIoN NoOAYMNKO#A YIIIeKHC/IOro rasa, 9TH &
HAE He OTBevYaln TpeboBaHHSM, NpenbABIgSe@MEIM K YyCTA -
HOBKAM nNoAoOHOIO THIA, T.K. HMEJH HU3KY® OPOHIBOAH =—
TeNbHOCTh, HeCcTabHIIbHAbIe TEXHONOI'HYeCKHe PeXHMHI H IO =
S9TOMY MUPOKOIO BHEAPEHHS B BHHONEILYECKYI  IPOMLIM —
JICHHOCTb He IOJIy4HJIH. .\ 3



BrrOOEenbgeCKoOe NpPOH3BOACTBO HYXOA&JOCh B CO30aHHUH-
BLICOKOS(OEKTHBHBIX JIHHHA HempephiBHOI'O GpPOXEeHHS, KOTo-
pble MOIVIE ObLl BalTH MAaccopoe INpAMEeHeHHe Ha 3aBonax
NepBHYHOTO BHHOOenHd. llepen HaMm cToOsila 3amaga co3 —
AaTb NPEHOHOHA/BHO HOBYIO KOHCTPYKIHIO amnapara Henpe-
peiBEOro 6poxenud. C 2TOH HENbIO HAWH HCCIHEACBAHHAS 6L
JIF Banpapl/leHbl HA BLIACHEHHEe DPeXUMOB OpOXEeHUS BHHO —
rpangHoro cycia. Ha ocnope aTUX BcclienoB8HHE ObliM pas-
paboTaHbl KOHCTPYKOHH TNPOMBINIEHHBIX annapaTos.

B puccepranuonnoil pabore npencTaBl/leHbl pe3ylbTAaThl
HCC/IeNOBAHHH M KOHCTPYKIUHHA annapaToB AAS OpPOXEHUAd Bi-
HOrpajHoro cycl/a p HelIpephiBHOM IIOTOKe, BHedpPeHHbIe B
OPOHE3BOACTBO HJIM IOoAJIiexallHe B HACTOdllee BpeMd HCILI-
TAHHSEM,

LeccepTanmd COCTONT M3 BReNeHHUd, NSATH IaB, BHLIBO-
0B, CHHCKa HCIIOIb30OBAHHOH IlUTepaTyphl, coaepXxalmero
153 nauMenopanus m npmnoxennii. Pa6ora npencrasiera
Ha 175 cTpaHAnax MAMWHOMUCHOTO TEKCTa, coOoepXHT 32
Tabnanul. ¥ 48 pHCYHKOB.

1. BPOXEHHWE BUHOTPALHOTO CYCJIA
B HENPEPHIBHOM INOTOKE W CYIECTBYIOUHUE
KOHCTPYKUHH HENPEPHIBHO AENCTBYIIOMKUX
- ATITIAPATOB

B ofmeft Texmonormyeckoi CXeMe HoJIydeHHS MOJIOAO =
N0 BHHOMAaTepHalla cOpax®WpanEe BHHOI'DAAHOTO cycia gBif-
€TCH2 CIIOXELIM H OTBeTCTBEHHBLIM IIPONECCOM.

B mpaxrExe pEEonemmuweckxoro mpomaponcTpa Gpoxe -
HHE€ BHHOTDANHOIO Cycla, KaX NpapH/IO, NMPOBONHTCS B OT-
AGNBHLIX eMEOCTSX - Gowkax, 6yTax, mECTepHAX H T.d. X&
PAKTEPHOA OCOGEHHOCTBIO 3TOTO croco6a gpigercs npedbi-
BaHue Npoxxed B ONHOR eMKOCTHE B TegeHHue BCero IepHEO-
Ra bpoxenms. [Ipr aTom OAPOXX eBhbie KJIeTKH pa3MHOoXAaKT—
Cd, cbpaxupalor Caxap ¥ ocepaloT Ha [OHO pe3epBpyapa.
BeCI: nponecc HHOIOAa 3aauMaeT ceBhime 240 wgacos. HPH

-

3TOM MeTO[de BO3HHKAIOT TPYAHOCTH B OCYIIeCTBJIeHHEH CBO~
€BPEMEeHHOI'0 TeXHOJIOTHYECKOT0 N MHEEKPOGHOIOrHYeCKOTO
KOHTpPOJId, 94CTOTa H TIMATEIbHOCTE KOTOPOI'O IPH 60OJbL ~
IIOM KOJIn4eCTBe MEeJIKHX eMXKocTell He Bcerma BO3MOXHBI.
Hamrfonee corepmeHEHIM cnocoBoM SBNSeTCH HOTOYHOE Op6-
XKEeHHe cyclia, STOT cuocofb NaeT BO3MOXEOCTL perylepo -
BaTh Opo)xeHHe nyreM H3MeHCHES TeMhnepaTypbl H HAPYTEHX
(hak TOpOB, CO3MAeT YCHOBHY [UIS MAaKCHMalbHONX aBTOMAaTH—
3anuu npomnecca, obecneuyupaeT NONyYeHHe BHHOMATEpPHA
1I0OB BBICOKOI'O H CTaAOHM/IILHOI® KagecTBA.

OcHoBHOIt 0COGeHROCTBIO METONa HOTOYHOIO 6poxernd
AB/1deTCs TO, 49TO AJNd obecnegeHHH GPOXKEHES caxap%nep s
KAller'o Chlpkf B NOTOKE HEOOXOOMMO HEHOpephLIBHOE KYIIhTH-
BHUDOBaHHEe OpPOXKKel,

B mocnennme ronwbl 6nIM NMpopedeHBbl HCCIENOBAHKS o
fE€OPHM INOTOYHOIO OGpOXeHHS BHHOI'DaAAHOI'O Cyclla M HAa OC-—
HOBE MOJIy4eHHBbIX 3KCIepPHMEHTANbHRbIX A8HHBIX pa3padoTa -
Hpl anmapaThl OIS ero OoCylleCTBICHHS,

B 1862-1963 rr. B BuncoBxo3e mMm., Jlenmua o6renrHe-
nug "Ab6pay-[opco” 6binE DpoBeneHL \CP&BHHTEIIbHbIE I'C-
CYAapCTBEHHbIE HCOLITAHAS ®THX YCTAHOBOK C HEbI0 BhiS —
BlleHUSI Hauboliee addexTurHON M3 HHX NN OpraHu3anuy ce-
PHAHOI'O HPOHU3BOACTREA,

Ha cpaBruTenbHble HCOBITAHHY GBUIIR IpenCTapleHkn:

1, Bponunpnag xojoHHA NS HeNpPepHIBHOTO cOpaxupa—
Huda cycna Mockosckoro HUMIIB m BIl, npencramnsiomas
CO0O#l NWIMHAPHIECKYIO MeTAallEIecCKyIO KOJIOHHY eMEKOCTEIO
2630 pan. Hexugas wacTh KoMOHHE! yRellmueHa B naamMerTpe
u cocraenser 35-40% Bcero ofbema. IlpuHnmn ee patoThI
OCHOBAH HA BLITECHEHUA COpPOXEHHOIrO cyclia CB&XHM, KOTG-

poe mofaeTcs B HHXHIOK 9ACTh KONOHHBI ONpeNelleHH bIMH
NOPOHAMH, |

2, IloTouynaa GponansEas ycranoeka HepHOMOpPCKOTO
CHX, ckoMnanoBamHast u3 geThpeX KPYIVINIX METALIXTEC —
KHX pe3epByapoB eMKocThi0 no 940 nam, OMOHTHPOBANHBIX

3



rOpH3OHTANLHO HA YameoOpasHoM (yHA&MeHTe. Y CTaHOBKa
paGoTaeT NA IpPEHENENe coobmalomuxcd CoCynoB. llaramme
yCTAHOBKM OCymecTB/ISeTCd HepPHOAHNYeCKH HACOCOM. Kup -~
XO0CTh NogaerTcd B HepBHIR pe3epByap, NPOXOOHT HO BcCeR
ero MJiHHe M C 3agHell CTOPOHH NO NepeTOYHOR Tpybe no -
cTynaerT B Clenylomei H T.A., HOKA He BhiANeT COpPOXeH -
HOf M3 HOCHeNEerc Yepe3 CHEBHOA naTpybokx. J3a Bpemd

NPOXOXAeHHS Yepe3 pe3eppyaphkl BHHOIDanHOE CYCilo cOpa~

8. Ycranopxka ansg HempepuBEOI'O COpaXHBAHHS Cycia

CHX Monpapcxoit CCP, cocTosmas H3 BOCBEMH OpoARILHBIX

pe3eppyapoB emkocTbl0o 850 nan xaxnwil, COeAHHEHHBIX B
faTapeld CTeXJdHHLIME NepeTOYHhIMH TPpyOaMHu.,

Ycramopka paboTaeT no NpEENHNY coobmaxmrxcd CO-
CYOOB C OBHXEHHeM XHIKOCTH CBepXy BHH3 B OpOOH/IBHBIX
pe3epryapax H CHHE3Y BBepX —~ OO HepeTOYHbIM Tpybam.

4, ITlorouras NEHES HenpephIBHOTO cOpaxHBaHHA Cycia
CHX I'pysmracxo#t CCP, cocrogmaes m3 ONHMHHAAUNATH Aepe —
BIHHABIX 4aHop obmel#t eMxkocthbio 7860 man, coenHHeHHLIX
MeXny coboffi mepeTOogyHbIMHE Tpybamu, Jlmama paboraeTr =IO
NPHENHIY COOGMAalOmMHEXCH COCYAOB, HO C HABHXEHHEM IKHA-

KOCTH CBepXy BHH3 IO IepeTOYHHIM TpybaM H CHE3Y BBEpPX-

B YaHax,

HcnriTeanus nmokasanu, 4To npelcTaBlleEHble yCTAHOBKH
HEe OTBeyalT IpeAbSBJIEHHLIM TEeXHAKO~TEeXHO/NOIHdeCKAM H
SKCIMIYATANHOHHBIM TpeOOBAHHSM H He MOr'yT OBITH pEeKo -
MEHIOBaHb! IJId CepHAHOTO INPOH3BOACTBA., d

AHana3 MaTepHalla ECHLITAHHA IIO3BOJMI BHISBHTH PAA

o0IIEX HeNOCTATKOB:®

a) mMpOekTHpOBAHHe YCTaHOBOK NPOBOAHIIOCh De3 ydeTa

MEeTONOB KY/IbTHRHPOBAHHA MHKPOODPraHM3MOB H (aKTOpPOB

BJIETIOMHAX Ha YCTaAHOBJEHHe OINTHMAJIbHLIX yCJ/OBHH Al pa3<

BATHH H XH3HeNedTeJNIbHOCTH OPOXXeBhIX KJIeTOK;

6) me 6LUI pelleH BONPOC PABHOBECHOIO COCTOSHHS HpO-

. B

necca, INpHd KOTOPOM BbBIMbiBaHHe OHOMACCH! AOMXHO KOM =
IIEHCHPOBATLCH €€ IPHPOCTOM ,

LHenpo nanHo#t paGoThl 9BHNIOCE HCCIEOOBANHE DEXH -
MOB OpoOxeHHud cycila B HeNpephlBHOM INOTOKe H KOHCTDPYK —
THBHAs pa3paboTka 6GpOAHIBHBIX amiIapaToB, OTBegalomHEX
COBpPeMeHHbIMH TpebOBaHHSAM, HNpedbSABIdeMbIM K JIHEHSM

nonobHoro tuna. [Ipy aToM 6biEm nOCTaBIAEHH ClHeAYIOMHE
3apaqu:

a) BHI6paTh pAaUMOHANBLHEI CHOCO6 NMOTOYHOIO 6poXe —
HUd, NO3BONAKLIINE pa3paboTaTk HOBYI, 6oJiee 3PbeXTHR o
HY0 KOHCTPYKUHIO OpOAMIIBLHOTO anmaparta;

6) paspaGoTaTb KOHCTPYKOMIO 6pOOM/ILHOIO amnmapara,

YOOBJIE TBOPSAIOMYI0O HEOOXONHMMEBIM TEXHOJIOTHYECKHM Tpe6o —
BAHH M ;

B) 9KCIEPHMEHTA/lbHO OTPaBoTaTh PpPeXHMH paGoTHI
OpoouNBHOrO anmapara B DPOH3BOACTBEHHLIX YC/IOBHAX:

') ONpenelHTbh XHMHYECKHE, MEKDOGHONOIHYECKAE; TEXm
HOJIOTHYeCKHe, 3KCIVIyaTanuOHHbIE H TeXHHYECKHEe NOKA3a =
Te/lk paboThl annapara B YCIOBHAX CTabRIH3HPOBAHHOTO

nponecca HemnpephIBHOTO GpoXeHHS NPH MAaKCHMAaNbHOR mpo-
U3BOAHTEBLHOCTH ;

[l) cocTapuTb O6IIMe pEeKOMEHAANUH K NPOeKTUDOBAHHIO
JIHTHUA HeNnpepbiBHOTO O6pOXeHHd, OCHOBHIBASCh HA NOIYyYeH-
HBIX ONBITHBIX NAHHBIX.

1. YCJIOBH A BPOXEHUH BHMHOTPALHOIO CYCIJIA
B I[IOTOKE WU OCHOBHBLEIE NMPUHLMUIIELI
KOHCTPYUPOBAHUA BPOIOUJIBHEIX AIIIIAPATOBR
HENPEPBLIBHOTO OENCTBUSA

Ans nenpepriBHOrO cOpaxXHBaHHS BHHOTPAAHOIO Cycia
B INEepBHYHOM BHHOAEJHH HNIHPOKOE OpHMeHeHHe TOIy9yHuN
MHOTIOCTyNeH9aThl GaTapefiHbii MeTol, OCHOBAHHEIA HA Pas-
MHOXEeHHH KJ/IeTOK ApPOXXeH B TIoJIOBHOM pe3epmyape, sHep-
FHYHOM TIVIaBHOM OpOXeHHH B cepenmHe GaTaper ® no6pa-
XABAHHA B XBOCTOBOHX ee d9acCTH. -



Ilpr BribOpe TEexXHOJIOT'HYeCKOl cCXeMkbl H KOHCTpPYHpoBa-

HEH anmapaTyphbl OIS EenpephliBHOTIO cOpaxmBaHusa Buno-
rpafHoro cyclla neppoCTemeHHOe 3HadeHHe HMeeT MeTon
BOCIPDOH3BOACTBA APOXXeA B YyCTAHOBHUBIIMXCH YCIOBHSX,

[IpaxTHyeckH cymecTByeT ABe QOpPMBbl KYILTHBHPOBA —
HES MHKPOOPIaHH3MOB: I'OMOI'€HHO—~HEINpEepbIBHAS M I'DANH -
eHTHO-~-HelpephLIBHAA.

[Ipe roMoreEHO-HeNOpPEepPHIBHOR (FOpPMe pAa3MHOXeHHe
MEKPOOPIraHA3MOB HPOBOAHTCH B OAHOM Aanmnaparte C XHIO -
KOH XOpomo nepeMemuBalomeics cpepoi. Ilpw 3atolt dopme
KYJIbTHBHDOBAHHS MHUKPOOPTaHU3MOPB NPHMEHIIOT TpPH MeTO-
na: XeMOCTaTHBIA, RIOTHOCTATHLIR, CIIHOOCTATHBLIH,

Ilpa xeMocTaTHOM MeTOde NpPHEMEHSIOT cpely, coaep -
Kamyioo H36bLITOYHOE KOIMYEeCTBO MHTAaTelbHLIX BelleCTB, 3a
HCK/II0OYeHHeM OJHOTO, BeCbMAa HeobXoomMOIo ajig pa3MHO -
XKEeHUHd MHKPOOPIraHH3MOB, JDTO NHTATe/bHOe BelleCTBO, HA-
XOAdChb B OI'PAHHYEHHOM KOJIHYeCTBE, JIMMHTHPYET PpPoOCT
KyIbTYPH. Il03TOMY CKOpOCTHL HX pasMHOXEHHS BCeneso
onpenelfdeTrcs HCXOAHOH KOHHEHTpPANHeH JEMHTHpPYIOMEro Be-
MecTBA H INOYTH He 3AaBHCHT OT CKODPOCTH NOTOKA cpefbl.

[Ipr nmnoTHOCTATHOM MeTole NMPHMEHSIOT GoraThie OH —
TaTellbEHIe cpeabl. IloaToMy B Takxolt cpene MEKpooprasn3-
MEI DPASBHBAIOTCH HNOYTHE HEOI'DAHHYEHO, ©CJHE 3TOMY He Ipe-
NSTCTBYOT of pasoBaBmEecs HpoayKTh ob6MeHa. Ha pasMHO-
KeHHe MHKPOOPraHHu3MOB MOI'YT OKA3blBATH BIIHSHAE TO/b-
X0 “BHyTpeHnHHe” baKTOphl, CBI3aHHEE C OHOXHMEYECKHEM
COCTOSIHUeM Opranu3Ma, & He”BHemHEe”, 3aBucCHOHEEe OT CO-
cTapa cpeabl, KaKk 3TO HabawnaerTcs NMPpH KYJILTHBHPOBAHHH
B XeMmocTaTe, OnpenenecHEas mioTHOCTL Ky/IbTyphl B anma—
paTe NoANepXHBaeTCH IHYTEM Dery/JEPOBaHHS HONAYH NIUTA—
TeJIbHOA Cpedbl aBTOMATHYECKEMY OIPHCIOCOOIeHA IMH.

na'reJIbHoH_ CBa3pi0, Hanngue Takont sapacuMmocTH nellaeT npo-
ecc xynbTHBHEpOBAHHS GO/Nlee yCTORTUBLIM H CHHEXAaeT Tpebo-
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BAHHUA K BHEIIHAM YCJIOBHAM, BJIHAIOIEM Ha CKOPOCTB pocCTa
OPOXXeBoH KJIIeTKH. .

panmeHTHO—-HeNnpephbiBHAA HIH MHOTOCTYylleHuaTad He —
npepbiBHAS GOpMa HCHOIb3yeTCHd B ABYXDa3HLIX Hpomeccax,
IIPH KOTOPLIX HNOCTHraercd MaAxCHMYM oOpal3opBaHHd OPOAYK—
ToB o6MeHa., CymHOCTh 9TOR GOpMBI 3aKillgaeTcd B TOM,
9ITO B pa3HbIX YACTHX HenpepuliBHOK GaTapen no Hamnpapiie-
HAIO TOKA XHAKOCTH YCTAaHAaBJ/IHBAIOTCH HEONAHHAKOBLI@ yCI/IO-—
BHx, CO3nAa0TCHd onmpefelleHHble Ir'padaliEE B XHMHYIeCKOM CO-
craBpe cpedbl H (H3HONOIrHYeCKOM COCTOSHHH KJETOK.

HamM9 npm OpoexTHpPOBaAHHH IPHHATA I'OMOTe€HHO-HeInpe-
PHIBHAS I0pMAa KYJLTHBHPOBAHHA MHKPOOPTraEHE3MOB IO HJIOT-
HOCTaATHL MY MeToay, KOTOPHIA NO3BOJ/sdeT NOPOBOAHTH Helnpe-
peIBHOEe CcOpaXHBaHHEe BHHOI'DAOHOI'O Cycla B 3a0aHHBIX TeX-
HOJIOT'HYECKHX pPeXHMaXx IPpH MAaKCHMAIL! O NPOH3BOAHRTENlb-
HOCTH anmnapara,

Ilpg sTOM MeTome CKOpPOCTb KYJAbTHBHPOBAHAY MHEKPO —
OPraHE3MOB AOCTHraeTcs OyTeM  peryjldpoBaHdds IOoHdauH
CBeXero cycia, 4To no3poligeT Haubollee TOYHO HNONAEDXKE-
BATh IUIOTHOCTb APOXXEBbIX KJIEeTOK B TI'OJIOBHOM pe3epBYy -
ape B Heo6xoomMoe EX KOJHEYeCTBO OJiFd IOPOMNOJNIXeHHd He —
IpepuIBHOI'O OpoXeHES BO BCe# OaTapee.

_ Ha ocrOBaEHEH amalu3a TpebDOBaHHA K HeNpephIBHHIM JIR-
HEIM B CHAPTOBOX NPOMBLIMJIIEHHOCTH, & TAKXe Ha OCHOBe
paboT B ob6ilacTH HeNnpephHBHOI'O KYJAbTHBHPOBAHHA MHKDPO ~
OPrraHE3MOB H NPOH3BOACTBEHHLEIX HCCJZIEJOBAHHH, HNOCTAB =
JIeHHLIX HaMf Ha OpOARJIIBHEIX annmaparax pa3HOI'o THIOA,
OBLIA YCTAHOBIIEHL! ClleAyIOllHe OCHOBHHIE HAanpapJeHAs K
peKoMeHfamdpE ANg BHIOOpaA MeTolda H OPOGKTHPOBAHES IHE-
HEA HenpephIBHOIO cOpaxupanxd BHHOIpAOHOI'O cCycila.

1, ArmapaT RONXeH ObITh MHOIOCTYNEHYATHIM, HXBYX -~
cTanEfHbEIM; nepBad CTalHd = KYJIbTHBHPDOBdHHE BHHHBIX
Apox».ef mo roMoreEHoll dopMe H INIOTHOCTATHOMY MeTO-—
ny (ronoemofi peaepmyap), BTOpas CTalHd = OCHOBHOE HIIK
riapaoe OGpoxenue,
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2. BpeMsa mpebriBanuf cycila B annapaTe OOMXKHO co —
OTBETCT BOBATb BPE@MEHH NPOTeKaHHd OHOXHMHYECKHX Npep-
pameHHH.

3. AmnapaTr AOoMXeH paboTaTk Ha CBOHX BOCIDOM3BOOR
MBIX APOXXAaX IPH HX MHOT'OKPATHOM HCHOJAbL30Banun. Koy—
NEeHTPanHI0 NpOXXKeid B I'OJIOBHOX eMKOCTH HeO6XOOHMO cTa-
BETE B 34BHCHMOCTb OT OObeMa NHTaTeNbLHOH Cpennbl, mo-

CTYWIeHAe KOTOPOH, B CBOIO O4Yepellb, PEeryilHpPOBATL O6D -
€MOM BhIIeJNdINeroCd HNpH OpOXeHHH CO2.

4. Ilpm pabore amnapara HeO6GXOOHMO O6eCHEeYHTH Ip K-
HynuTellbHOe HnepeTeKaHHe Opoadmeldl XUAKOCTH M3 OOHOTO
pedepryapa B ApYyroR, HCHONBL3YyS OJ1g 2TOR NelNH BbiAelns —
IOMAACA OpH OpOXEHHH YINIeKHCHAbIA raas,

O. Bnagane BHewmnrx dakTopos Ha npouecce OpoXxeHHd
00 BCeM pe3epByapaM AOMXHO 6bLITb MHHHM AIbHDBIM.

"I, PASBPABOTKA OTBEMHO-0OJ/JIUBHOTO METOA
W KOHCTPYKUUU ANIAPATA AJI BPOXEHUS
BUHOTPALIHOTO CYCIJ/IA B [IOTOKE IO BEJIOMY "

CIIOCOBY
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IIpr BHIGOpE EOHCTPYKNHE OpPOOH/ILHOI'O anmapata e -
Pedl HaMH ObIla mOCTAaBIEH& 38048498 MOUCK& HOBOI'O COOCO-

6a Benemus menpepLBHOIO Hponecca 6poXeHHSd.
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Hamr cosMectno ¢ A.M., XykoBeIM 6p1 paspaboTan
~ HCIPEepPLIBHLIA OTHEMHO-NONMBHON CNOCO6 COpaXHBaHHS CY —
C7la ¢ amnaparypebiM odopMmiennmeM (aBTopckoe cpHaeTelTb-

ctBo Ne 173180). CymnocTs ero sakmogaercs B clemyo — | 0O — -
mem (pmc, 1). |

Ansg cospanms morownocrtn npu cbpaxmBaHHH Cyciia B S
Garapee NOC/IeNOBATEIBHO COedHHEeHHBIX OponoHIBbABLIX pe3ep- .
Byapos (1) IIpOnecC NBHXEHHH XHOKOCTH ocymecrsmﬂe'r:c;ﬂ Puc. 1. CxeMa OTheMHO-OONABHOTO MeTona CEpaxXHBaHHS
WHENIIYHO, C HCHO/NBL3OBAHHEM ABYX CEeAYIOIMX ONMH 38 APY- cyeia L 11
THM nepuonoe. B Teuenme mepeoro mepuona IIPOHCXOAUT ' |
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6) Bropoi#t mepuon.




or6op mopnHEA 6poadmero cycia M3 KaxAoro 6GpoaMIbHEOIG.
pe3epByapa H CIHB BMUHOMATepHala K3 IOC/EeNHEro pesep -
Byapa. Bo BTOpO# mepHOA B XaXABI pe3epByap BilHBaeTcy
3Ta Xe nopnEd bpoAdilero cycila, HO B3gTasl H3 npenbiny—
mero pe3eppyapa H HOPOM3BOAMUTCH MOJIMB CBEXEro cycia p
NEepPBYI0 e€MKOCTb.

[Ina prinollHeENd TaAXOro mponecca MeXxOay Ka)XObIMHK
ABYMS GPOMH/IbHLIME pe3epByapaMH MNOC/IeNUBATENLHO BKJLiO-
Jal0TCH NpoMexyTounble (nmeperownnie) 6axu (2), mospons
IollHe B IEepPBbIH NepHOOd NPHHSATHL H3 BCeX pe3ypByapos nop-
nEE b6pondmero cyclia, a BO BTOPON HEPHON = HOJJMHOCTBIO
nepenaTte HX B mocieAylmue O6poaHiibHLIe pe3epByaphl., [lo-
CTYl/leHre 3THX NOPUEA B OepeToyHble GAKH OCyecTBISeT-
cd #o0 Tpy6aM moamreMa cycina (3) 3a cyer MIOBITOIHOIG
AaBJIeEEd yI'VIEKHCIIOIO ras3a, obpasymmerocd mpE 6poxe -
HHEH,

M3 neperownnx 6akos (Bo BoTOpolt mepmon) 6Gpons -
Ilee Cyclio cBOGONHO C/HBAETCH B COCENHHE OMKOCTM Ye =—
pe3 runposateopu (4). 3amonuerme BCcex mepeTOTHHIX Ga—
KOB B NepBLIA NepHON, KAK M CBOOONHBLIA CJIHB H3 HHX BO
BTOPOH NepHOA, NPOHCXOAHT OMHOBDPEMEHHO. [lepenapnupa -
HHe CycCla B meperoynnle GaKH NOCTHraeTCS HCIOJIL30BAHR-
©M CHCTeMB DABHOMEPHOI'O H ONMHAKOBOTO NOBLIMEHHS H3=—
OniTowHOrO Napnenma BO Beex OponHILEEIX pe3epByapax 3a
CHeT O0INero CoeAHMHEHHS HX Ia30BLiM xoJutexTopoM (B) =
obmei 'epMeTH3aOHHE BCceld JHYEH.

cq o o"epenb, ONHOBPEMEHHOCTh CJ/IHBA NOCTHI'AaeT-—
o Tc:cremoﬂ ABTOMATHYECKOr'0 OAHOBPEMEeHHOTO COpoca H3-
1HOTO naBleHHS myTeM COOGmMEHES Ia3oBoll XaMepH

a
-H::a?g';‘a C arMocdepoff mpH OTKPHITHE MATEETHHX KJana-—

npngozzz:cxﬂmc“ B nepBoM pe3epByape HaxoNHTCH B
CO5. B peayns OCTH OT BpeMeHH HAKON/eHRMS H BhOIyCKa
TOYHOTO ﬂﬂBneHTaTe Haxonilenns COo m o6pasopanng H3OH-
nepeTognme Saxia (IIPOHCXOHHT Bhinapinpanue Henobpopna B

IepBril mepmon). IlpE sToM ypopeHb He-
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no6pona B mepBOM pe3epByape NOHHXAeTCH H Nomiabok(7)

nonapgoporo peie (8), omyckasch OO0 HAXHEIro 3a08HHO =

ro ypoBHH, Yepe3d CHCTeMy KHomok (8) momaeT TOk x 3Jel-
TPOMATHATHLIM XJIamadaM, KOTOopble OTEKpPBLIBAIT Ira3oBYo

xaMepy ycranoBkH. OngoespeMeHHO BKIYaeTCd HACOC OO -
KagKH CBeXero cycija p nepphllf pe3epByap. B pe3yiabrarte
BbIIyCKA YIVIeKHCJIOTO ra3a naplleHHe B OpOOHJIBLHLIX pe3ep-
Byapax mnafjaer A0 aTMOCGEpHOTr'0, YTO BHI3LIBAET CBOGCOA -
HBIA cnuB 6ponduero cycja H3 IepeTO4YHhIX OAKOB B NOC =

nenyoimde 6ponmiibHEble pe3epByaphl (BTOpOf mepuon).

[locrynass B neperifi pe3epByap, CBexee CYCJ/I0 DOOHH~
MaeT IOINIABOK INONIABKOBOI'O pelie 4O BepxXHero 3alaHHO —
r'o YPOBHS, IPDH 3TOM 3JIeKTPOMAaTrHUTHbIe Kilamadbl ob6ecTo —
gyuBaloTCd, | akuM, 06pas3oM, YCTAHOBKA I'epMEeTH3UPYeTCHd ,
OpeKpamaeTcsd HOAAaYa CBeXero Ccycila B HayuHaeTCHd PeXXHM
mepBoOro mepHona, Ero gacrora 3aBHCHT OT CKOPOCTH HA —
pacTaHud H30LITOYHOI'O NaBl/ieHUH, T.e. OT 3Hepruu Opoxe-
HES. BpeMs BTOpPOro nepuona NOCTOSHHO H 3AaBHCHT OT IpPO-
H3BOAUTE/ILHOCTH HAcCOcCAa, Nmojamnimero ceexee Cycio B I'o —

JIOBHOR pe3epByap.

STO0T cnocob HDOIBOJHI:

a) NMpoBOAMTL Hpomecc 6poXeHHd C KYIbTHBHEDPOBAHHEM
BEHHBIX APOXXe# N0 rOMOreHHO# ¢opMe M IIIO THOCTATHOMY
MeToNny — B I'OJIOBHOM pe3epByape H IJiaBHbBIM 6pOXeHHeM—

B OOCleAyKIIHX pe3epByapax;

6) obecneguTh padboTy OpPOOHILHOI'O annaparta IpH Mak-
CHEMAJIbHO#X NPOH3BOAUTEIIBHOCTH H OOHOBPEMEHHO CO34AaTh
OpF 3TOM HOpMAallbHble yC/IOBHS ONd OHOXHMHYECKHX OpeB-—

palleHHuli, CBS3AHHBIX CO CHHEPTOBLIM OpOXEHHEeM;

B) NOCTaBHTh HEIPepLIBHY®O NOOAYY CBeXero cycia B
I'OJIOBHOH# pe3epByap B- SGBHCHMOCTHL OT KOJIHYecTBa yrie-

KHCJAOr0 rasa, nojlygaeMoro npu OpoOXXeHHH;

r) ofecneyuTh NPHHYAHTEBLHOE epeMellignre HHAKO -
uberue.

CTH U3 pe3epByapa B pe3epByap H mepeMellei#Hd ee, He -
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