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OG6s3aTeIbHBIM YCJIOBHEM [JIHTEJBHOIO BbICOKOHHTEHCHBHOTO KYJIb-
THBUPOBaHHSI MHKPOBOJOPOC/EH fABJseTcsa crabuiusanus MIOTHOCTH
CYCMEH3Ud B PeakTopax C HeNpPepbIBHBIM OTOOPOM NpPOpPacTaloiiuX
KJIETOK U NOJAayed NMUTaTeNbHOH Cpeilbl.

Kax wu3BecTHO, CYIIECTBYIOT ABa crmocofa OpraHu3alliH Hemnpe-
PBHIBHOTO MPOTOYHOrO KYJBTHBHPOBAHHS MHMKpoopranusmos. OnuH
3aKJgouaeTcs B HeNpepHIBHOH paBHOMEPHOH Nofgaye MHTATENbLHOTO
pacTBOpa B PeakTop, a YHCJO KJETOK B elHHulle 00beMa NPH 3TOM
3aBHCHT OT HHTEHCHBHOCTH PAa3MHOXKEHHs KJETOK M CKOPOCTH HX .
pocta (Tak HasbiBaeMbH xemocTaTHbIH npuHuun) [1—3]. Bo BrO-
POM — UHCJIO KJIETOK B peakTope CTaOHMJHM3HPyeTcs NPHHYIUTeNb-
HO, a CKOpOCTb IPOTOKAa 3aBHCUT OT (aKTOpOB pocra (TypOHIAH-
craTHbiY npuniun) [2,4—6].

Panee 6blj10 OTMeueHO [7], UTO NIpH KYJbTHBUPOBAHHH (OTOABTO-
TPO(QHBIX OPraHU3MOB, JJIsI KOTOPHIX, B OTJHYHE OT IeTepOTPOPHEIX,
CYLIECTBEHHBIM fIBJSeTc cTabuabHoe obecneyeHHe KJETOK JIy4HC-
TOH 3Heprueil, Gosee NPHMEHHM TYPOMAMCTATHBLIH NPHHLHI, OCHO-
BAHHBIA Ha cTaOHAH3aLUH ONTHYECKOH MNJOTHOCTH CYCIEH3HH.

Ocymecrsiaenyne TypOHAUCTATHOrO KYJbTHBHPOBAHHA HE BO3MOXK- .
HO 63 COOTBETCTBYIOLLEH aBTOMAaTHYECKH AeCTByIolel annapaTypsl. &

B 1944 r. Matiepc u Kanapx [8] paspaGoranu ycTaHOBKY AJisi Npo-
TOYHOTO KYJbTHBUPOBAHHS XJOPEJJbl C aBTOMAaTHYeCKOH cTabuniu-
3auMell ONTHYECKOH MJOTHOCTH. IIJMIOTHOCTL CycneH3HH B KaMepe He |
npesbiimana 50—100 mMaH. KaeTok B 1 cmd. i

B macrosiiiee Bpemsi TpeGyloTcss npubopbl, cnocobHble paboraTth
B WIMPOKOM AHANa3oHe IJIOTHOCTEH, BIIOTb J0 HECKOJbKHX MHJIJIH-
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aproB Knetok B | ¢u3. Bce u3BecTHBIE [0 CHX NOP MPHGOPHI Haxo-
IsTCsl B C¢Tafdd paspabOTKH, HOCAT Xapakrep cyry6o JabopaTop-
HBIX YCTAHOBOK M He JalOT BO3MOXKHOCTH NPOM3BOIAMTH HENpephiB-
HYIO 3amHCh POCTA KYJbTYPBl OT 3aceBa 0 KOHEUHOH CTajuu pas-
putus [9].

Huxe naerca onucanue naGopaTopHoro npudopa ¥ ONBITHO-NPO-
MBIIIJIEHHOrO 06pasiia, BHIOJHEHHOrO HA ero OCHOBE C YY€TOM MHO-
rojeTHell NMPaKTHKH NPOTOYHOrO KYJbTHBHDOBAHHS XJOPEJJIBI, H
NPHBOAATCS HEKOTOPHIE COOOPaXKeHUs MO BbIOOPY OTAE/BHBIX 3BEHb-
€B CHCTEMBI,
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 CurHaj ¢ JaTYHKa I[JIOTHOCTH [OCTyHaeT Ha YCHJHTEJNbHYIO H
penefinyio cxempl. [Ipu npeBbllIeHAH KyJbTYpOH 3aJaHHOH MJOTHO-
CTH BKJIOUaeTcs ynpasJsiollas cXeMa — pejie BPEMEHH, HMelollee
aBe peryaupyemble BuiepkkH. Ilepsas BblIePXKKa, B TEUEHHE KO-
TOPOIl MPOMCXOJMT pasbaB/ieHHe CYCNEeHSHH AO3HPYIOUIHM yCTpO#i-
cTBOM, peryaupyercd or 3 po 20 cex., BO BpeMs sropoit (ot 1
10 7 MUH.) IPOMCXOIUT IepeMellHBaHue AOJUTOH MOPLHH cBexel
nuTaTesqbHOH cpenbl. LIMK moBropsieTcsi A0 TeX IOp, MOKa IJIOT-
HOCTb CYCHeH3HH B DeakTHBe He BEPHETCS K 3aJlaHHOMY 3HaUEHHIO.
 3amep IUIOTHOCTH CYCIEH3HH B PEaKTOpPe NPOMBOAHMTCHA HENpe-
PHIBHO ONTHYECKHM JaTuuKoM. Mamepsiemas BenuuHHA CONOCTAB-
JsieTCs ¢ 3ajaHHOl, B pesyJbTaTe 4ero BblpafaTbiBaeTcs CHCHAJ
yIpaBJeHHs] MCIONHUTEJNbHBIM —OPTaHOM. Icnonp3oBanue ONTHYE-
CKHMX XapaKTePHCTHK CYCHEH3HH B KauecTBe epBUYHON H3MepsAeMOH
BeJHUMHbl OOYCJOBJEHO OTCYTCTBHEM BJIHMSHHA Ipouecca H3Mepe-
HHA HA POCT M JAPYIHe XapaKTePHCTHKU CYCIEHSHH H yro6cTBOM
npeo6pa3oBaHysi M3MEpseMOH BeJHYHMHBEL B 2JIEKTPHYECKHH CHTHAJ,
[PUTOAHBIE AJISl PErMCTPalid U PeryJHpOBaHHs. -
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B kauecTBe UyBCTBHTE/NBHOTO 3J€MEHTa BHLIGPAHHI ¢oToconpoTHB-
Jenuss ®C-K1, onno u3 KOTOPHIX fiBAseTcs paGoumm, a BTOpOE —
KOMIIEHCALHOHHDBIM, CHYXKallUM JJs1 YMeHbLUIEHHST BPEMEeHHOH H TeM-
NepaTypHOH HecTabHIbHOCTH paGodero (oToconpoTHBIeHHs.. Do-
TOCONPOTHB/ICHHS NPEABAPUTEbHO IOABEPTalOTCH HCKYCCTBEHHOMY
CTapenuio, 4to obecneuuBaerT cTaGHIBLHOCTH HX paGOTH B TeUeHHe
LJIUTENLHOTO BPEMEHH.

B pasinHYHBIX SKCIEPHMEHTaX NPUMEHSIH NPOTOYHHIE (¢ mpo-
KayKOll CYCII€H3UH) H HENpPOTOUYHble (yCTaHABIHBAEMBbIE Hernocpes-
CTBEHHO Ha peaKTope) MaTYHKH. i '

OmnsiT mokasaJ, 4To MPOTOYHBIE JaTUHK Gonee TOYEH, I03BOJIAET
paboTaTth ¢ peakropaMu J060i KOH(pHUrypauuu, He Tpebyer nepe-
rpanyupoBKu npuGopa npu mepexoje ¢ OAHOrO peakTopa Ha apy-
TOH, HO GoJiee CJOXKEH, HYXKJAeTcsl B CHENHATbHOM KOHTyDe LHpPKY-
JSLHH H Hacoce, cO3MalollieM TOK CYCIeH3HH. y

YuuThiBasi, 4TO onpenesAOLHMH (akropamu gBiIsIOTCA AOCTO-
BEPHOCTL M3BMEPEHHS H TOYHOCTH CTalHJM3AUHH MJIOTHOCTH, IPOTOY-
'HBIAl 1aTYHK GBLT NPH3HAH GoJee MPHIOLHBIM.

B kauectBe ucnonHHTENbHOTO OpraHa B PaHHHX paspaboTKax Hc-
[10/Ib30Ba/IA yNpaBJsAeMbld 3JEKTPOMArHHTHBIA KJanaH, OCYLIecTB-
JISIBITHEL TOJIBKO NOJHB IHTATENBHOM CPelbl, a CJAUB 06eclednBasics
C/IHBHO¥ TPYOKOH MO YPOBHIO CYCIIEH3HH B peaxrope. Ilpu atom 3a
CUeTr nonajaaHus NeHbl B COOPHHK «ypoxKasi» CPeJHHA pasMep Kie-
TOK B C/IHBE OKa3blBaJICf MEHBIIE, YeM B PeakTope, T. €. B «ypoxail»
nomananu Gosee MoJoOAble KAeTKH. KpoMe TOro, BO3HHKAIO MHOLO
HeyJ00CTB IpY CMeHe peakTopa H paboTe ¢ pPeakTopaMH, HMeIOolu-
MH CJ0XHYIO dopmy. :

B nanbHeiimem GblIM NPHMEHEHb NO3HPYIOLIKE ycTpoHcTBa, Io-
SBOJIIOLLNE B NPHHYLUTENBHOM IHOPSI/IKE NPOM3BOAHTL OJHOBpEMeH-
HBIH 0TOOD «ypoXKasi» U HOJUB NHUTATEIbHOLN Cpeabl B paBHOM 0OGb-
: ‘eMe. 3abopHylo TPYGKYy [1033aTOPa MOMKHO pAaclnoJaratb B CpemHHX
) MM HHXKHUX CNIOSIX PEAaKTOPa M TeM CAMBIM M36eraTh C/IHBA MeJ-

KHX, OoJjiee MOJIOABIX KieToK. C JI0SHPYIOUIUM YCTPOHCTBOM yno6-
‘Hee -OCYILLeCTB/IATL UHKIHYHOCTL pasGaBieHHs, NpPHYEM [JIHTeNb-
HOCTb LHKJa M HHTEPBAJbl BKJIIOYEHHS MOKHO PEryJHpoBaTh B 3a-
'BHCHMOCTH OT - CKOPOCTH DOCTa KyJbTYpE, OGbeMa KyJbTHBATOpa,
AJIMHBL COCNMHUTEJbHBIX KOMMYHHKAUMA M JPYrHX (hakTopoB, [0-
-OHBAsICh MAKCHMAJIBHOH TOUHOCTH PaGoOTHI anmnaparypol.
© Hcrnoabsys ykazaHHBIH BbIIe METOM, ObLI paspaGoTaH H H3ro-
TOBJIEH ONBITHO-IPOMBIIJIEHHBIH aBTOMAaTHUYECKUH MeHCTBYIOILUH Ba-
PHAHT yCTAHOBKH [/l HENPEPbIBHOTO H3MEPEHHS M CTAGH/M3AIHU
UHC/IA KJIETOK 'CYCIIeH3HH Ha 3aJaHHOM YPOBHE H perucTpauHH pocTa
{KYJIBTYPHI. - J - ik
‘¥eranoBKa ‘T03BOASIET NPOH3BOLUTE 3aMHCH KPHUBOH poOCTa KyJib-
Typet 0T 0 10 3+ 10° kaerok B cud. Tnanason pasGHT HA IBe yacru,
< B mpHGOp coOTBETCTBeHHO HMeeT ABe WwKaJbl o1 0 10 10° i ot 10° 10
3-10° xeTok B cM3:'‘O6e MIKaibl HMEIOT pacrsixky mo 50% ot pepx-
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HEro 3HAUEHHS, UTO JeJaeT BO3MOXHBIM HENOCPEACTBEHHOE HCIIOJIb-
30BaHHe IUKaJ NpH pabore ¢ JIOOBIMH LITaMMaMH. Buewnnit BUL
npubopa ¥ 0BCIYKHBAIOUIHX yCTPOHCTE I0KasaH Ha PHC. 1:

Ha puc. 2a usobpaxena 6aok-cxema mnpubopa. lsmenenue
 ONTHYECKHMX CBOMCTB CYCMEH3HH, OOYyC/OBJIEHHOC COOTBETCTBYIOLIHM
' H3MeHeHHeM UHC/Ia KJeTOK, pasBaaHCHPYeT BXOIHYIO MOCTOBYIO
cxeMy, [Ba Ijle4a KOTOPO# BbIHECEHBl B JATHHK. HapylueHne paBHO-
BecHs MOCTOBOH CXeMbl CO3JaeT Ha BXOJe HyJb-YCHIUTE]A CUTHAJ,
'KOTOpHIK TOCJE YCHJEHHs BO3IEHCTBYET Ha CepBOJABHUraTe/b, 3a-
CTaBIsS ero GajaHcHpOBaTh CXeMy, Mepemeliast KOHTAKT peoxopna,
¥ OJHOBPEMEeHHO nepeMelllaTb KapeTky co CTpEJKOH M IMepoM OTHO-
CUTeNbHO WKAJsl ¥ auarpaMMbl. [Ipu BOCCTaHOBJICHHOM paBHOBECHH
CHTHAN HA BXOfe MEHbIIE Mopora 4yBCTBHTETLHOCTH HYJIb-yCHJIUTE-
Jid, U JBUraresib He BpalllaeTcs. Taxum 0o6pasoM, B IpolLecce pocra
KyJbTypHl OT 3aceBa J0 3a/aHHON MJIOTHOCTH YCTaHOBKa paboraer
KaK MOKa3biBAIOLIUA H perucTpUpYIOLIUi TPHOOP. L7

Korpa usMmepsieMast NJIOTHOCTb AOCTHIAET 3aflaliHOil BeJHYMHbI,
_cpabaTbiBaeT MycKoBOe yCTPOHCTBO, BKJIOUaioliee CXeMmy ynpabie-
uusa. Cxema ynpapJaeHdsi, KaK u B IPebIIyLIeM CIyqas, siBastioLasgca
coueTaHHEM MHBYX 3JEKTPOHHBIX peJsie BpeMeHH, nepUOgHYeCKH H
C OnpefeJeHHOl BBIAEPIKKOH BK/IOYaeT UCIOJHHTEJNEHbBIE OpTaHbl.
Tlepuon (UHMKJI) M JJIMTEJNbHOCTb BEIIEPKKH (uHTepBaJ) ycTaHaBJH-
BAIOTCsl 3apaHee WJH NOAOMPAlOTCsA B NMPOLECCE SKCIIEPHUMEHTA.

[Ipy cHMXKeHMH IJIOTHOCTH HHXKE 3aj1aHHOf, BCaelcTBUe pasbas-
JeHUsl CYCIEH3HH CPeJoH, paBHOBECHE BXOIHOH CXeMBl BHOBb Hapy-
praeTcs, BO3HHKaeT CHrHajl C NPOTHBONOJNOXKHON  (pasoH, UTO TPH-
BOMUT K BpAleHHIO JBUraTe/s B 06paTHY0 CTOPOHY, Pa3MblKaHHIO
KOHTAKTOB IYCKOBOFO YCTpOHCTBa H, ClIEAOBATRJBHO, npexpalleHHio
npouecca pasbaBJieHus. AmnauTyna KoJebaHuH NUIOTHOCTH MPH pe-
FyJMPOBAHUM OTHOCHTEJDHO 3aJaHHOTO ypoBHSI, TOAGOPOM BpeMeH-
HbIX MapaMeTpoB pasbaB/eHus, MOKET 6biTh noBedeHa no 1,0—2%.
~ IIpeo6pasoBaHue H3MEHEHH: UMCNa KJETOK CyCIIeH3HH B TIpO-
NOpLHOHAJIbHOe eMy H3MEeHEHHE OTHOLICHH 2JeKTPUYECKHX CONpO-
THBJEHHI TPOU3BOAUTCS IO ONTHYECKOH cXeMe, TPe/CTaBIeHHOl Ha
puc. 3, 6. CpeToBOI TIOTOK OT Tejla HakaJ/a Jamibl, npoias KOHAEH-
cop M cBeTO(GHJIbTP, pacllenAeTcs NpH OMOIIY CBETOAENUTEN H
gepKkajia Ha JBa MapajeJIbHbIX MyHKa. INocae puadparMHpOBaHHI
MyuKd CBeTa NONajaioT B MPOTOUHYIO KIOBEeTY, COCTOSAULYI0 H3 pa-
Gouell ¥ CpABHUTENbHOH fueek, H, MCHbITAB MorJoliieHne U pacced-
HUe B MpOTEKalwllleld yepe3 KIOBETY CyCTIEH3UH, NOCTYNaioT B ¢doro-
 IPHEMHHKH. :

Oco6eHHOCTb MPOTOYHON KIOBETHI 3aKJ/I0YaeTcs B HaJHYUH TPO-
_ToKa yepes CPABHHTEJbHYIO SUeHKY, 4TO cllelado AJA  CHHXKEHHS
MOrpelIHOCTH NpU 3apacTaHdu CTEKOJ KIOBETbl COJNSIMH H KYJbTY-
poit. Pabouasi ¥ cpaBHUTEJbHAH suelKi MO TOKY CYCIEeH3HH BKJIO-
yeHbl napasnenbHo. Jas obecneuyenus Heo6XoNMMON YYBCTBUTEJL-
HOCTYM JATYMKA TOJIIHHA CJOSl CYCHEH3HH B CpaBHUTEJbHOH siUeHKe
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Pue. d. O6uwit Bun mpu6opa PIIC

POBaHHA BoOJAOpOCHIeH

I — snekTpounnli 60K M PETHCTPHPYIOWH I
TMPOTOYHEIH JlaTuHK; 4—n_oanpy10mee yerpoiicTeo;

IJIsL ypaBaAeMoro MIPOTOYHOTO KYJLTHBH-

pHBOp; 2 — UHPKYAAUHOHHLIY Hacoc; d§ —
§ — 3neKkTpoMaruuTHLIf Kianau

Pacgg. Ilpunuunuansusie cxemsl ocHoBHEIX yaq08
npubGopa PIIC

# — GJIoK-cXeMa npubopa: [ — martyHk, 2 — Bxommasm cxeMma,
3 — HYIb-yCHMHTED, 4 — 3agaTYHK M MYCKOBOE yeTpo#icTBo,
5 — cxema YOpaBdeHHd, § — HCNOJHHTeALHEe oprausl (ynpas-
JIeMBIH SNEKTPOMAarHHTHEIA KAanaH M Ao3HpYWINee yeTpofi-
¢TB0), JI — perepCHBHEI ILBHTATENs;

6 — onTHueckas cxema maTumKa: K — Kongnencop, O%® — on-
THUECKHE dHaLTp, C8 — cBeTosenHTeNBHAS njaacTHHa, 4 —
aepKano, Kp, Kcp — npotounsie KioBeTh (paGouas u cpas.
HHTeJBHAan), ©p u *‘Dcp—d;oroconpo‘mnneunn (paGouee u
CPABHHTENBHOE)

8 — QYHKIHOHAJbHAY THODABIHUECKAS cXeMa npuGopa: [ —
DeaxTop; I — 3MeKTPOHHBIA GJOK, J — maTank NJIOTHOCTIH
4 — LHPKYIANHOHHBI] Hacoe, & — nosatop, 6 — Gak  Axan
ypoxasn, 7 — Gak ANA nHTATeNBHOR cpenbl, § — ynpaBase-
eMEIH  3JeKTPOMAarHuTHbIi Kaanan, 9 — ofpatumii Koaman
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B3ATa B HECKOJNBKO pa3 MeHbllle TOJIIMHBI C0si B padoueil. Takum
06pasoM, NaTYHK SBJISETCS TONHOCTBIO AH(GDEpPeHIHANbHBIM HE
TOJIbKO N0 M3MEPAEMOH BeJHYHHEe, HO M MO MeluarolluM thaxTopam.
B kauectse QoronpuemHHKOB HcnoabayeTcs repMeTH3HPOBaHHOE
(oroconporusnenne tuna OC-KI'1. BpiGop yuacTka cBeTOBOH xa-
PAKTEPHCTHKH LISl CPABHHTENBHOTO (POTONPUEMHHKA, OGYCIOBJIH-
BaeMblil BEJHYHHOH CBETOBOTO IIOTOKA, NMOAAIONIET0 HA HEro, onpe-
AJIACTCS YIVIOM HAKJIOHA CBETOOTAE/IHMTENA K OCHOBHOMY MYUKY.
JByxcTyneruaTasi cTabuIM3aUNs TOKA HAKAJA JAMIBI, HCHONb3OBA-
HHE H3JIy4eHHs TOJbKO C OJIHOH CTOPOHBI Tejla HaKana, NpHMEHEeHHe
CBETOOTAENHTE/A B BHIAE IIJIOCKONApaJaJeNbHOH CTEKJSHHON MJac-
THHKH, BbIPE3bIBAHHE S30H ¢ PABHOMEDHOM APKOCTBIO IO MOJIO NyTeM
CHJIBHOTO AHa)parMHPOBaHUA NMYYKOB H APYrHe OCOGEHHOCTH AaT-
UMKa 00ecnevuBalOT BBICOKOE NOCTOSHCTBO NpPeo6pasoBaHHs B Teye-
HHE MJINTEJNBHOIO BpeMeHH. JlaTYHK MaJIoYyBCTBUTEJEH K CMeHe
JIaMAbl [10 HCTEYEHHIO CPOKA CJIYMKOBI.

OCHOBHBIM HCTIONIHUTENbHBIM OPTraHOM YCTAHOBKH SIBISETCS JO-
2atop (puc. 3, 6), NPEACTABJAAIOMHI COBON KJaBHIIHDBIH 3KCI@HTPH-
KOBBIH HacoC, NPeAHASHAYEHHBIH /I NPOKAuKH IBYX PasJIHYHBIX
XHMHYECKH aKTUBHBIX XKHAKocTel. IIpHHUHN AeHcTBUA NO3MpyoLIe-
IO HacoCa, OCHOBAHHBIM Ha IepeKuUMe IIJAHra W3 CHEeUHaNbHOH Me-
AHUHHCKOH DE3HHbl MONepPeMEHHO JeliCTBYIOUHMH OalIMaKaMH-po-
JIHKaMH, o0becrneunBaeT HeOOXOAHMYIO CTepHIBHOCTD SKCIIEPHMEHTOB
H OTCYTCTBHE BPEJHOTO BJIMSHHA MeXaHH3Ma IPOKAYKH Ha IKH3He-
ACATENLHOCTb KyJbTYpHl. Jl03aTOp cHAGXeH YCTPOHCTBOM mJs Ipej-
BapUT&JbHOTO  BbIDABHHBAHUS  BeJMUYMHEI INIPOKAYKH uepe3 06a

 1LJIaHra.

K uupkynsunonHoMy macocy mpemrbsBasioTCs TpebOoBaHHA BbLICO-
KOl HaJleXKHOCTH, TaK KaK NIPH aBTOMATH3HPOBAHHOM npolecce KyJb-
THBHPOBAHHUS B KOHTYP LUHPKYJIALHH KPOMe J4aTUUKA MJIOTHOCTHU -MO-
HeT BKJIIOUAThCS LENBIH pAjl APYTHX JaTYHKOB. B mpomecce paspa-
GOTKH OblIM HCNBITAHBI JBa BapHaHTa Hacoca. B NePBOM BapHaHTe
pabora Hacoca Gblia OCHOBAaHA Ha TOM JKe IPUHLIHIE, YTO H H03a-
Topa. OTauyacs OH BEeJIHUYHHON DacXOfa, HaJHYHEeM JIHILb OJHOTO
LiTaHra 1 HEKOTOPBIMH JAPYIHMH KOHCTPYKTHBHBIMH OCOGEHHOCTSIMH.
Bo BTOpOM BapuaHTe HCIONB3OBANCH KOMOBpATHBIA Hacoc. McmbiTa-
HHs TIOKasaJjii BIOJIHE YIOBJETBOPHUTEJbHYIO PaGOTy Kak MepBOTO,
Tak H BTOPOrO BapuaHTa, HO KOJOBDATHBIH Hacoc Gojee NpPOCT H
uMeer GOMbLnii pabounit pecype.

YTpaBasieMbli® 5J€KTPOMArHUTHBI KialaH (puc. 3, 8) sABjisercs
BCIIOMOraTe/IbHbIM) HCIOJHHTENbHEIM, OPTraHOMy, PabOTAOLLHM., CHH-
XPOHHO C J03aTOPOM H OGeCHeuHBAIOLIHML OTCYTCTBHE CAMOTEKA B
nuraiomeld Maructpain. OH MOXKET HMCNONB30BATBLCH KaK caMOCTOf-
TEJbHBIH PeryNHPYIOUKA Opran npH peryiauposanun pH KymsTyphl.

HicnonnutenbHble OpraHbl MO3BOJSAIOT paGoTaTh ¢ peakTopamu
oGOl popmbl o6bemMom 10 25 4. Ipemyemorpena 6bicTpas cMeHa
IIJIAaHrOB Hacoca M J03aTopa IpH HX H3Hoce.
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Ha cayuafi aBapuiiHblX PeXXKHMOB B YCTaHOBKE HMEIOTCS COOTBET-
CTBYIOLLAsl 3alllUTa, 3BYKOBAsl H CBETOBAS CHTHAJH3alHH.
YcTaHOBKA HCHBITHIBAAach NMPH PasfJHyYHBIX peXHMax paboTel U

Ha pasJHYHBIX LITaMMax H IIOKasaJja BIIOJIHEe YIOBJETBOPHTENbHBIE
KauyecTea. Ds
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KOHTPOJ1b 3A $OTOCHHTE3OM
INPH KYJIbTHBHPOBAHHH XJIOPEJJIbI

B. A. BEHIOLLL E. H. KOTOBA, A. U. MUTPO®AHOR

[IpupocT OuoMacchl KakK TecT (H3HONOTHYECKOro COCTOAHHA
KYJbTYpbl NPH JAJIHTEJIbHOM KyJbTHBUPOBAHHU XJIOPEJIBl TMO-BHIH-
MOMY HEZOCTATOYEH H3-32 €ro MHEPUHOHHOCTH M HHTErpajbHOro Xa-
pakrepa. [Tonck TeCTOB, MeHee HHEPUHOHHBIX M HECyLHX HHpoOpMa-
LLHIO 06 OTHEeNBHBIX (PUBHONOTHUECKUX OTIPABJIEHUsIX XJaopenssl ((po-
TOCHHTE3, JbIXaHHe), C LeNbI0 CO3LAHHS COOTBETCTBYIOUIMX NaTIHKOB
JIS aBTOMATHYECKOTrO DEryJupOBaHWs Mbl Hayasu ¢ pasdpaboTKH
«naTyukoB (orocuHtesa» (IP), u B mepsyio ouepeib ¢ AATUHKA,
KOTOpPHIH AaBaj Obl HH(POPMALHKIO O COCTOSHHHK NPOLECCOB, NPHBOAS-
IUX K BHIAENEeHHIO KHCIOPOAa.

A. Y. TlonuBOAa NPEINJIOXKHJ HCHO/b30BATL B KauyecTBe TecTa
SBJEHUE TIOCJAECBEUeHHs, oTKphiToe CTpeepoM ¥ APHOMBIOM.

XoTa NpHpOAA TNOCJHECBEYEHHs O HACTOsLIero BpPeMeHu H He
BBISICHEHA, HUKellepeuncIeHnble (PakThl NPeACcTaBAsANNCh HaM f0CTa-
TOUHBIMH, YTOGH CUHTATb, UTO «IATYHK IOCJIECBEYEHHSA» (HIT) cmo-
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