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Haseoenuii icmopuuno-cucmemamu3sayitinuii 0271510 HAYKO80-00CIIOHUYLKOI poOOmMU, NPOBeOeHOl HAYKOBO-
neoazo2iuHuM CK1a0om Kageopu menioenepeemuxu ma xonoounvnoi mexuixu HYXT 6 yapuni meniomacooo-
MIHHUX MA 2I0POOUHAMIYHUX NPOYeCi8, w0 8i00Y8aAOMbCS 6 eleMeHmax MenioMacoOOMIHHUX anapamis yy-
KPOBOI NPOMUCTIOBOCII.

Knouosi cnosa: docniocenns, meniomacoooMit, 2i0poounamixa, meniomacooOMiHHI anapamu.

HiILFOTOBKy IH)KEHEPI1B-ITPOMTEIIOCHEPTeTHKIB B KHIBCHKOMY TEXHOJOTIYHOMY 1HCTUTYTI Xap4oBOi MPO-
MHUCJIOBOCTI (choroaHi-HatioHaapHUI yHIBEpPCUTET XapuyoOBUX TEXHOJIOTI) po3moyaro B 1954 pori, a
TEPILHii BUITYCK 43-x imxeHepis BiOyBcs B 1960 potii.

Lle cTano BiAMOBI IO BULIOL ITKOJIH HA «CHEPreTHIHY PEBOITIONIIIOY B 6yp;n<0 I.IprOBlI/I ramysi HAPOJIHO-
ro rocnogapctsa. Bona Oyna oOymoBieHa MepexosomM BiJl HU3BKHX MMapaMeTPiB MapH MICJISI TApOBUX KOTIIB
Ta MAPOBUX MAIIIHH, SIK OCHOBHOTO JDKEpelia MeXaHIuHO1 eHeprii, He0OX1THOT JIJIsl TPUBOAY HACOCHOTO MApKYy i
oOaIHaHHS Yepe3 TPAHCMICIHI MPUBOIH, 1 TEXHOJOTIYHOT MapH, A0 CEPEAHIX MapaMeTPiB MapH IicCIIs Mapo-
BUX KOTJIB 1 TypOOT€HEPaTOPHUX YCTaHOBOK, to0TO 10 TELL, sIKx OCHOBHOTO JUKepena apu s TEXHOJIOT14-
HUX MOTped 3aBOJI Ta CJICKTPUIHOL eHeprn JUTST IHI[I/IBI,Z[yaJIBHI/IX €JIEKTPONPUBO/IIB HACOCIB Ta OOJIaTHAHHS.

[TpakTH4Ha MiATOTOBKA 1H>1<eHep1B HpOMTeHnoeHepreTHmB B KTIXII Oyna 30pieHTOBaHa Ha €HEPreTUY-
Hy 6a3y IyKpOBHX 3aBOJiB. [T YHIKaIBHICTb, 3 OIVIALY HA HASBHICThH TAKOTO JKEPENa TEIIOBOI i eeKTPHYHOT
eneprii sk TEL Ta ckiragHOi i JOCKOHAIOT CHCTEMH TEIUIOCHEPTOBUKOPUCTAHHS, 3a0e31mevuyBaia HaJleKHHH
PIBEHb MiATOTOBKH.

CrBopenHs B 1957 potii BunyckoBoi kadeapu TermIoeHepreTUKH MOCTaBUIIO Ha OPSAI0K JEHHUHM HeoOXi -
HICTh BU3HAYUTHUCH 3 OCHOBHHM HAIPsIMOM HAyKOBO1 AiSTIBHOCTI, SIKUH 3a0€31eUrB OM CTBOPEHHS 1 PO3BUTOK
HAyKOBOI IIKOJIU Kadeapu.

TakuM HayKOBHM HAIPsIMOM Ka(eIpH CTaJIO JTOCHTIHKEHHS pOOOYHX MPOIIECIB B BUIMIAPHHUKAX 1 IMiIITPiBHU-
Kax XapuoBUX BUPOOHHMIITB 3 METOIO IX YIOCKOHAJICHHS Ta CTBOPSHHS HOBMX KOHCTPYKIIIH, @ TAKOXK ONTUMI-
3arfis Ha X 0a3i CHUCTEM TEeIJI0OCHEPTrOBUKOPUCTAHHS IIYKPOBOI, CIIMPTOBOI Ta IHIUX Tajdy3ei TPOMHUCIOBOCTI.

CrpareriyHuM HaIrpsIMKOM HayKoBOi poOoTu kadenpu 3 mpuxoaom Ao Hei B 1957 porui H.FO. TobineBuya
CTaJIO JOCIIPKEHHS TeIUIOTAPOIUHAMIYHHX MPOIECIB B poOOYMX KaHalaxX BUMapHuX amaparis (BA) 3 Oara-
TOKPATHOO MPUPOTHOIO ITUPKYIISIIIEIO.

YV naykoBomy Oaraxi H.FO. To6ineBuua Oyno piBastaass M.O.Kuugirina-H.}O.Tob6inesuya [1], onepxane B
pe3yiIbTaTi y3araabHeHHS OCePETHEHUX eKCIIEPUMEHTAIBHUX JTAHUX JUTSI ONTUMAIIBHUX IT'€30METPHYHUX PiB-
HIB , IKMM BIJIIIOBIZ]JaB MAaKCUMYM CEPEIHBOI 110 BUCOTI TPYOH 1HTEHCUBHOCTI TETUIOBIAa41 BiJl CTIHKH JIO KH-
wIst90ro po3unny (popmynal):
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P - THCK HACHYEHHS, ¢ - TEIUIOBMH MOTIK, a - TEMIEPATypPONPOBIAHICTb, p, 1 p, - IyCTHHA, BIANIOBIIHO, PO3-
YHHY 1 IapH, G - IOBEPXHEBHI HATAT.

PiBusinas (1) Mae Taky x CTpYKTypy K 1 3anpononoane M.O. Kuuuriaum 1 H.1O. ToGineBnuem piBHSH-
HS JJT1 BU3HAYCHHSI IHTEHCUBHOCTI TEIUIOBII/Iaui IPH KHUITIHHI PO3YMHIB y BeJIMkoMy 00'emi (popmyna (2):

Nu=104-10"%.Pe*"-K}7-Ga™'? )

3011bIIEHHSIM NOCTIHHOTO KoedinienTa y ¢popmydi (1) nopiBHsHO 3 popmyrnoro (2) BpaxoBaHO iHTEHCH]i-
KYIOUHil BIUTMB B YMOBaX MPUPOAHOT HIUPKYIALIT pyXy HapOpiAMHHOTO TIOTOKY.

3MeHIlIeHHAM MoKa3HuKa creneHi npu yuci [ekne Bix 0,7 1o 0,6 HESIBHO BpaXOBaHO MPUTHIYEHHS IO-
BEPXHEBOI'0 KUIIIHHS B pe3yJbTari AB0(a3HOi KOHBEKIIIi.

B 3anpononoBanomy piBHsHHI M.O.Kunuirina-H.}O.To6iieBuya BiicyTHIN BIUTMB MBUAKOCTI (a3 Ta ma-
POPIAMHHOI CyMillll Ha IHTEHCUBHICTh TEIJIOB1IAa4l B TpyOax B yMOBaX OaraToKpaTHOI MPUPOAHOT LIUPKYIIs-
ii Ipy pekUMax, BIIMIHHHUX BiJ] ONTUMAIBHUX, a TAKOXK B BUMIAPHUX KaHAJIaX 3 ICTOTHOO MIBUIKICTIO MApO-
PIAMHHOTO TOTOKY.

[Mepmri gocmiKeHHST TUPKYISAIIT 1 TEIUIO0OMiHY B BUIIAPHHX anaparax IyKpoBOi POMHICIOBOCTI OyJIH BU-
koHaH1 .M. ®enorkinum mig kepisauirBom H.FO. To6inesuya [2]. Toni x acmipanT [.M. 3acsapko 1ociianB
BIUIMB IIBUAKOCTI PyXy PIIMHH Ta TEIUIOBOI'O HABAHTAXXEHHS HAa IHTEHCUBHICTb BiJIKJIaJlaHHS HAKHITy Ha I10-
BEPXHI HArpiBy Npu KOHueHprBaHHl LYKPOBUX p03‘{I/IH1B B YMOBAX iX IPUMYCOBOI I_II/IpKyJ'I}II_lll [3].

C./. TkaueHKo MepImM J0CIIiTHB rmpoz[HHaMmHl XapaKTEepUCTUKH J1BO(a3HUX MOTOKIB B quKva{uu/IHHx
KOHTYpax 3 MPUPOAHOIO IIUPKYIIALIEI0, 10 BiAMOBIAAIN yMOBaM pOOOTH MPOMHCIOBUX BUIIAPHUX anaparis [4].

0.0. TkaueHKOM BUKOHAHa Cepisl eKCIIEPUMEHTIB 3 JOCIIIKEHHS BIUIUBY BUTPATH P1AMHYU HA IHTEHCUBHICTh
TETUIOBIIa41 ITPY KUITIHHI BOIH Ta I[yKPOBHX PO3YHHIB B quKymmH/IHOMy KOHTypl 3 IOBIKMHOIO CKCTICPHMEH-
TaJNbHOI TPYOU 3 M y HIMPOKOMY Jiara3oHi 3MiHM TEMIIEPATypHHUX HAOPIB Ta I'€30METPUYHUX PIBHIB [5].

Jlnis y3araJibHEeHHsI Ofiep KaHUX Pe3yJbTaTiB OyB BUKOpUCTaHUN mapaMeTp CTIONIMHA, IO SIKOTO BXOIUTh
JilicHa cepesHs MBUIKICTH piakoi (asw, 1 3anpornoHoBaHe piBHIHHA (3),
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BoHOo omucye IHTEHCHBHICTh TEIUIOBIAJAul NMPU KHIIHHI B TpyOax B LIMPOKOMY [ialna3oHi 3MiHU
'€30METPUYHUX PIBHIB Y BUIAPHOMY KaHaJI.

FO.I". Tlopke3uHChKuii [6] BUKOHAB TOCITIIKEHHS PEKUMIB OITYCKHOTO PYXy PIIMHU B KUIT'ATHIBHUX TPyOax
BUNIAPHUKIB. HUM BU3HAUYEH]1 YMOBH NE€PEBEPHEHHS LIMPKYJISILIIT B KUIT'ATHUIBLHUX TpyOax, MOsSBU Ta ICHYBaHHS Ha-
MBIEPEBEPHYTOTO PyXy (ha3 Ta Mepexoy 10 OIyCKHOTO PeXKuMy 0e3 KummiHHs. JlocmipkeH1 0COOMMBOCTI TIpoIu-
HaMIKH OITyCKHOTO J1BO()a3HOTrO MOTOKY Ta BCTAHOBJIEHO BILUIMB B'I3KOCTI HA HOTO BUTPATHI XapaKTEPUCTUKH.

b.A. MatBienkoM [7] BUKOHaH1 AOCIIJKEHHS BIUIMBY T'JIpOAMHAMIKY HA TETJIOBUI PEXKUM B Oaratorpyo-
HOMY BEPTHKAJIbHOMY KOHTYP1 3 IPUPOIHOIO IUPKYJIALI€I0 B Jianma3oHi peKUMHHUX MapaMeTpiB, MpUTaMaH-
HUX BUIIAPHHUM araparam IyKpoBOi IPOMHUCIIOBOCTI. 3a pe3yJabTaTaMH J0CIIKEHb 3alPOIIOHOBAaHA METOUKA
BU3HAUEHHSI ONTUMAJIBHO] IIJIOMII TEPETUHY quKynﬂuiﬁHHx TpyO, a Takox (popMyiH 11 BU3HAYCHHS [IIBH/I-
KOCTI IMPKYJISLIi Ta KOPHCHOTO HAIOpY B quKmeuu/IHI/Ix KOHTYpaX 3 NPUPOHOIO LUPKYJIALIEL.

O.M. Cipuwm [8] mocinipkeHO BIUTMB TETUIOBUX Ta T1IPOIUHAMIYHUX PEKUMIB, KOHCTPYKTHBHHX Ta EKCILTyaTa-
LIHHUX (DaKTOPIB HA TEXHOJIOTIUHI MOKa3HUKHM KOHLIEHTPYBAHHS peajbHUX IPOMHUCIIOBHX COKiB. Byno BcraHoBIe-
HO, 1110 TPUBAIICTh NepeOyBaHHS IIyKPOBOTO PO3YMHY Y BUIIAPHOMY arapari Ipu JaHiil TeMreparypi € BU3Ha4ab-
HUM YHMHHHUKOM , III0 BIUTMBA€E HAa TEXHOJIOT1YHI MOKa3HUKU KOHLICHTPYBAaHHS COKY Ha BUIIAPHUX ycTaHOBKax (BY).

J1.0. Cronsapom [9] nocnigxkeHo BUHECEHHS PIIMHU B Iapy Ta ii cemnapaliisi y BUIIapHUX anaparax LyKpo-
BUX 3aBOJIiB. HUM po3pobiieHa MeToarKa BU3HAUCHHS MAJIMX KOHIIEHTPAIIiH IyKpy B KOH/IEHCATaX BTOPHHHOT
napu , JOCJIKEHO BIUIMB Ha BEJIMYMHY BUHECEHHS PO34YMHY B IIapy BHCOTH HAJCOKOBOIO MPOCTOPY , HasB-
HOCTI IIapy pO34MHY HaJ TPyOHOIO PEIIiTKOIO.

J1.0. Cronspom 3anporoHoBaHa ONTUMAaJIbHA JIJIs1 yMOB pOOOTH BUIIAPHUX arapariB IyKPOBOi IPOMHUCIIO-
BOCTI KOHCTPYKIIiSl cenapanifHOro MpucTporo Ha 0a3i BEpTHUKAIBHOT ’Ka031iMHOT HACaIKH, a TAKOX 3aIpOTIO-
HOBaHa METOJMKA PO3paxyHKy HOro reoOMeTpUYHUX PO3MIpIB Ta €(PEKTUBHOCTI.

0.0. Aynnuk [10] mocaiauB riapoauHamiKy 1 TEII00O0MiH Ha MOZAEI OJHOIIOTOYHOTO TPHOXCEKIIIMHOTO BH-
napHoro anapara. Hum noBezieHa peanbHa MOXIIMBICTh IiepeoOnaHaHHs IPOMHCIOBUX BUIIAPHUX arapariB B
OJIHOTIOTOYHI TPHOXCEKIIHHI BUIIAPHI arapaTy 31 3MEHIIEHHSIM Jacy rnepeOyBaHHs pO3uMHy B HUX B 6-10 pasiB.

FO.K. Ilinuykom [11] mocmipkeHi TemIoriApoAMHAMIYHI IPOIECH Y BUIMAPHUX araparax 3 MiJCHICHOIO
MIPUPOIHOIO LUPKYIALIETO, KA JOCATANACH 3aBISKHA HA/ICTABIl HAJl TPYOHUM IIYYKOM BHCOTOIO 710 3 M.

[Tomanpre y1oCKOHAIEHHS CHCTEM TEIUIOCHEPTOBUKOPUCTAHHS IIyKPOBUX 3aBOJIIB B OCHOBHOMY BH3Haua-
€THCS:
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A) onTuUMI3aIli€l0 TEMIOTEXHOJIOTIYHUX MPOIECIB HA JaHII AUQYy3iiiHa yCcTaHOBKa-BHIIApHA YCTAHOBKA,
30KpeMa,MiHIMi3alli€l0 TEXHOJIOTTYHUX MOTOKIB, @ TAKOXK Ha CTaJlii TEMJIOTEXHOIOT] ofiep»KaHHs yT(]eiB;

b) MakcuManbHUM BUKOPUCTAHHSAM TEIJIOTH BTOPUHHUX €HEPropecypcCiB;

B) MakcumMaibHO MOXKIJIMBHM ITiIBUIIICHHSIM KOHIICHTpAITii cupomy micis BY.

BukoHnanHsI mepeniueHnX BUIIE 3aX0/I1B JO3BOJISE ICTOTHO 3MEHIIIUTH BETUIMHH B1I00PIB BTOPUHHOI TTapH
3 kopnyciB BY. 3a06e3neuennst HeoOXi1HOT MPOyKTUBHOCTI BY 1moB's3ane 3 HE0OX1IHICTIO IEPEHECECHHS BiI-
60piB 3 ronoBHUX KopiyciB BY Ha HacTymHi. Lle MOXXITUBO Mpu MiABHUILEHHS TEMIEPAaTypHOTO PEKUMY Ha
koprycax BY. HeraruBuuii BIUIMB iABUILEHHS TEMIIEPATypH KUITIHHS COKY MOXKHA KOMIIEHCYBATH 3MEHIIICH-
HSIM 4acy Horo mepeOyBaHHS MPU MiABUIICHINA TemnepaTypi. Takuil pe’KuM KOHLEHTPYBAaHHSI COKY peai3y-
€THCS B OMHONPOXiTHUX BunapHuX amaparax (OBA). Y OBA uac nepeOyBaHHS po34rHY, 3a BiICYTHOCTI Oara-
TOKPATHOI IIUPKYJIALIT, 0OMEXKY€ETbCS YacoM, HEOOX1THUM ISl IPOXOPKEHHSI PO3UMHY Yepe3 HUKHIO 1 BEpX-
HIO COKOB1 Kamepu Ta BunapHi kananu. CymapHuii yac nepeOyBaHHs coky B OBA B necsiTku pa3 MEHIIINN Yacy
nepeOyBaHHs B BUIIAPHUX ariapaTtax 3 0araTokpaTHOO MPUPOIHOIO IUPKYIALIE0

Buxonsuu 3 BHIE3a3HAUYEHOTO TEMaTHKa BUKOHAHUX Ha Kadelpi MOJaNbLIMX JOCTIKEHb 00yMOBJIEHA
noTpe0or0 CTBOPEHHS 1 BIPOBAHKEHHS B I[yKpoBYy npomMuciioBictb OBA. 36iibieHHs: poO0o40i JOBKHHU BU-
MapHUX KaHATIB 10 9 M 1 OisbIIe JO3BOJISIa CTBOPIOBATH BUITAPHI arapaTd 3 MaKCHMAJIbHO MOKITUBOIO ILJI0-
€10 MOBEPXH1 TEII000MiHY. 30KpeMa, Mpu poOoUiil JOBXKHMHI BUTAPHUX KaHATIB §,8 M, 3 ypaxyBaHHSM J10-
MMyCTUMUX rabapuTiB TPaHCIIOPTAOETLHOCTI, MAKCUMaJIbHA IIOIIA TOBEPXHI Teriooominy OBA Moxke ckiac-
1 4500 M?> TIpY BUKOPUCTAHHI K poOovmx KaHaiB Tpyd ¥33x1,5, ta 1o 8000 M*> mpu BUKOPUCTAHHI SIK PO-
00YMX KOAKCIaJIbHUX KINBIEBUX KaHAJIIB.

M.O. MacnikoBuM [12] Ta B.M. ®inonenkom [13] BUKOHAHI €KCIIEPUMEHTAIBHI JOCTIKEHHS TETLIOT -
JIPOJMHAMIYHHX ITapaMeTpiB B TPyOi Ta KiJIbIIEBOMY KaHAJI TOBKHHOIO 9 M ITpH MiAHOMHOMY pycCi 1BO(a3HO-
ro MOTOKY. 3a IUX YMOB 30UIbIIYBaBCs IJIMB PyXy HNapoBoi ()a3u Ha KOHBEKTUBHY CKJIAJ0BY 1HTEHCHUBHOCTI
TEIJTI000MIHY TTPH KHUITIHHI B YMOBaX BUMYIIICHOT KOHBEKIIIi. Y3araJlbHEHHs OJIeP)KaHUX PE3yJIbTaTiB BUKOHA-
HO ISl OCEPEIHEHUX T10 TOBKHHI KaHalliB Koe(illieHTIB TeroBianadi y gpopmi kopemnsuii B.M.

Bbopumancekoro(popmyia 4):
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CTBOpeHHS aIeKBaTHOT MOJIEJ TEIUIOOOMIHY B KHIT'SITHJIBHHX TPyOaxX OJHOMPOXIJTHUX BUIIAPHHUX amapa-
TiB, ICTOTHOIO OCOOJIMBICTIO SIKUX, MOPIBHSHO 3 KOPOTKOTPYOHUMU BUTIAPHUMH araparaMu 3 0araToKpaTHOIO
MIPUPOIHOIO IIUPKYJISALI€I0, € BUCOKHI 00'eMHUI MapoBMicT ABO(A3HOTO MOTOKY HA 3HAUHIN JUISHII BUIap-
HOTO KaHaJly, BAMarajio po3KpUTTs MEXaHi3My BIUIMBY Ha IHTEHCHBHICTh TEIUIOBII]adl OKPEMHUX KOMITOHEH-
TiB ABO()a3HOTO TIOTOKY.

Take mocnimkenns BukoHane B.I1. [lerpenkom [14] Ha ekciepuMeHTaNBHIN YCTAHOBII, IO JO3BOJISIIA B
peXUMI aBTOHOMHOI TeHepallii KOMITOHEHTIB (a3 1 iX MPUMYCOBOTO BBEJCHHS B €KCIIEPUMEHTAIIbHY JTiISTHKY
BUSBUTH BILJIUB BUTPATHUX XapaKTEPUCTUK (a3 Ha IHTEHCHUBHICTh TEIUIOBIIa4i, a TAKOXK iX B3a€MO3B'A30K
yepes JiF0 OCHOBHOTO BU3HAYAJILHOTO MapaMeTpa - JOTUYHOT HANPyT'u Ha BHYTPIMIHIN cTiHL TpyOu. Ocran-
HSl BU3HAYA€ BEITMUMHY TEPMIYHOTO OMOPY TEIUIOBIIAavi Bi/l CTIHKH B YChOMY JIOCIHIPKEHOMY Jliana3oHi 3Mi-
HU PSKUMHUX NTApaMeTPiB MOTOKY HE3aJIEKHO BiJl HOTO CTPYKTYpH.

Jns y3aranpHEHHST pe3yabTariB JOCHIDKEHb 3alMpOMOHOBAHO MPUHIIUAT CYNEPHO3UIlli MIKPO- Ta MaKpO-
KOHBEKTHBHOTO MEPEHOCY TEIUIOTH OyIhOAIIKOBUM KUIIIHHSM Ta KOHBEKITIEIO.

OneprkaHi po3paxyHKOBI PIBHSHHSA 7151 BU3HAYEHHs IHTEHCUBHOCTI TETJIOBI1a4i B BUMIAPHUX KaHAax 3
BHUCOKHM 00'€MHMM MapOBMICTOM - PiBHSIHHA (6):

Nu=c-Reg-Pr'™, (6)

2 2
ne: Re, =4/Ty +Rex ,
T - monudikosanuii mapamerp B.1. TomyGiHCBHKOTO, 1110 BPaXOBY€ BILIUB OyJIb0AIIKOBOTO KMITIHHS:

T,=—3 #2105,

* % r-py-Uy H

u , BpaXOBY€ BIUIMB KOHBEKIIii HA IHTEHCUBHICTh TETUIOBI | 1a4i.
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* 79 . . * o
Je:u — |— - JUHaM14Ha IIBHUIKICTD, 1 =

P g(p1=p2)
u, =10 3(2,21 I —1074. HZ’S) - 3a B.I. TonyOiHCEKHMM;
3nauenHs koedinienta C Ta MOKa3HUKIB CTEMEHIO N 1 m 3a1eXarh BiJl BIUIMBY TOTO YM 1HIIOTO MEXaHI3My

TEMI000MIHY:
* ) N : * . + .
c=0.71-0565exp| — K& | =277 To 0.55-Rew - 05Ty +0.3-Re
TO TO + Re. TO + Re

Bennuuna? o BusHavaetses (mpu K > 3,2 ) 3a popmysoro:
Tog=Tep - [0,2 + O,8<exp(Kr - 3,2)>4J
HpI/I Kr > 3,2, TO = TCT

1€ T, - BA3HAYeHa 3 pe3yJibraraMu nocmimkenns S.1. 3acsaapka [15].

3navyenHs koedinienta C Ta MOKa3HUKIB CTEMEHIO N 1 M 3aJIeXKaTh BiJl BIUTUBY TOTO YM 1HIIOTO MEXaHI3My
TEII000MiHY.

HeoOxinna juist po3paxyHKiB JIOTUYHA HAIIPyTa Ha CTiHII TPYOH, 7, , BU3HAYaJIach 32 METOJUKONO, 3aIpo-
nonoBanoto f.1. 3acsaapkom [15], sikui moCipKyBaB TriApOJMHAMIKY BUCXITHOTO PyXy IBO(A3HUX MOTOKIB 3
BEJIMKUM 00'eMHUM mapoBMicToM. HUM BcTaHOBIIEHT 3aKOHOMIPHOCTI PO3MOILTY Pi1IKOT (ha3u MIXK SIAPOM JIBO-
(ha3HOTO MOTOKY 1 MPUCTIHHOIO TIJTIBKOIO.

3a 10moMOororo OpI/IFiHaHLHHX HPUCTPOTB CKCIICPUMEHTAIBHO BU3HAYAIICH CKJIa/IOBI riz[pozu/IHaMquoro
OTIOpY - Ha TEPTS MOTOKY IO CTIHIII KaHaIly, Ha IPUCKOPCHHs IIOTOKY Ta FpaBlTaL[lI/IHa CKJIa/IOBA, sIKI BU3HAYA-
I0Th CYMapHy BTPAaTy TUCKY B KaHAJaX 1, IK HACIII0K, BEJIMUMHY TiAPOIUHAMIYHOI JeTpecii.

3anporoHoBaHi 3JIKHOCTI ISl IX pO3paxyHKy, 30kpema, hopmymy (7):

0,268 0,25

5 0,45
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C.M. Bacunenxko [16] BUKOHAB JOCIHIPKEHHS JAUCKPETHO-JOKAJIBHUX TEIUIOTIAPOJMHAMIYHUX XapaKTe-
PUCTHK TIpoliecy KOHACHCAIlil HACMUEHOI Mapy y BepTHKaIbHIN TpyOi BucoToro 9 M. Hum onepikana 3anex-
HICTh IHTEHCUBHOCTI TEIUIONEPEHECEHHS ITPH KOHAEHCALlli B1JI BUTPAaTHUX XapaKTEPUCTHUK Piakoi (a3u 1 Mixk-
(ba3Hoi 1oTUYHOI Hanpyru. TakoX 3arporOHOBaHA METOJMKA PO3PAXYHKY IHTEHCUBHOCTI JIOKAJIbHOI TEII0-
BiJl1a4i B MEXaxX JIaMiHAPHO-XBUJIOBOTO 1 MEPEXITHOTO PEKUMY PyXY ITIBKH KOHACHCATY, MPUTAMaHHUX [ii-
arna3oHy peKMMHHX IapaMeTpiB Mpolecy KOHAEHCAllll BOASHOI MapH B BEPTUKAJIBHUX BHYTPIIIHIX TpyOax
KUTBIIEBUX KaHAJIIB.

Pesynbrarn nocnimpkens B.M. ®@inonenka i C.M. Bacunenka mokiaseHi B OCHOBY 3alpOIIOHOBAHOI
HAyKOBO-OOIpYHTOBaHOI METOJIMKU TEIJIOTIAPOIMHAMIYHUX PO3PaxyHKiB H0BroTpyoHnx OBA 3 kinbleBUMH
KaHaJlaMHu.

B.O. Apnamesum [17] mocnigkeHo TEmI000MiH IpU KOHIIEHTPYBAaHHI IIYKPOBHX PO3YUHIB y TpaBiTaIliii-
HO CTiKaro4iil IuTiBLi B cepeinHi TpyOU JOBXHHOI0 9 M. HUM BcTaHOBIIEHA 3aJ1€KHICTh IHTEHCUBHOCTI TEILIO-
OOMiHY BiJ] IIBUIKOCTI pyXy IUTIBKH B OOJIACTI BUIIAPOBYBAHHS 3 MMOBEPXHI IUTIBKH, a B 00JaCTI PO3BHHYTOTO
Oy/b0AIIKOBOTO KHITIHHS — BiJl IIBUAKOCTI PyXY TUTIBKH Ta TETJIOBOTO MOTOKY.

Bukopucranus B.O. ApameBum MeTOy aKyCTHYHOI 1IarHOCTHKH JI03BOJTMIIO BUZHAYUTH YMOBH, 32 SIKUX
B IUTIBIII PIIMHM ICHY€E OysbOaIkoBe KUMIHHA. B mepmiomy HaOIMKEHHI HUM OIIHEHO BIUIMB YWHHUKIB, BiJ
SKHX 3aJICKUTh BETMYMHA KPUTUYHOI IIIJILHOCTI 3pOLYBaHHS BHYTPIIIHBOI CTIHKH TPYyOH PO3YMHOM, L0 KOH-
LHEHTpYeThCsl. Takok 3arporoHOBaHa METOAMKA TEIUIOBOTO PO3paxyHKy BHUIIAPHUX amapaTiB 31 CTIKAIOUOIO
TUTIBKOIO PIAMHU.

VY BupoOHHUUX yMoBax HOCIBCHKOTO ITyKpOBOTO 3aBOAYy Ha 4-X Monensx noBrorpyonux OBA Tprox ri-
JPaBITYHUX CXEM JIOCIHIKEHO 3aKOHOMIPHOCTI HAKUIIEYTBOPEHHS ITPHU POOOTI MOJIeNIel Ha MPOMHCIIOBUX PO-
00YMX cepeOBHINAX.

Pe3ynbraTy BUKOHaHUX JOCIHIPKEHb POOOUNX MpolieciB B BunapHux kaHaigax OBA ndriu B 0oCHOBY po3-
poOIIeHOT IHTEpBATBHO-ITepaliifHOT METOAMKH TETJIOT1IPOANHAMIYHUX PO3PAXyHKIB 10BroTpyoHunx OBA mms
IyKpOBOi mpoMucioBocTi [18].

Taxum ynHOM Oyna BiIKpUTa IOpOTa A0 MPOEKTYBAHHS, BUTOTOBJICHHS 1 BIIPOBAKCHHS B TIPOMHCIIO-
BicTh OBA.

Ile cTasio MOXKJIMBUM 3aBISIKH TICHIM CIIBIIpalll KOJICKTUBY KadeapH 3 mpaiiBHUKaMH TIPOMHUCIOBOCTI 5K
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Ha CTaJil CTBOPEHHS €KCIIEPUMEHTAIbHIX YCTAHOBOK 1 BUKOHAHHS HA HUX 3aIJIAHOBAHUX JOCIIKEHb, TaK 1
Ha CcTaJil BOPOBAKEHHS pOo3p0oO0K KadeapHu B MPOMUCIOBICTb. OCOOIMBO CITiJl BiA3HAYUTH JONOMOTY Kade-
npi Bif 11 mouecHux wieHis: F0.®. [rokana, JI.B. Kotnspa, KO.M. 3arunaiika (2-uit im. [leTpoBchkoro rykpo-
Buii 3aBoj), JI.M. Komomiiins (Kocapebkuit crimpr3aBon), C.H. ITomingyka (ITeperoHiBcbKuit yKpo3aBo).

Jlumie TBOpua criBnpas 3 TEXHIYHUM KEPIBHUITBOM YKPIrOJIOBLYKpY, 30KpeMa, 3 TOJIOBHUM 1HXXEHEPOM
VYkproaoeiykpy b.O. MenenTreBUM, HadambHUKOM TexHiYHOTO Bimaury JI.I. 3iH4eHKO Ta IHIIUMH MpalliBHU-
kamu [aBky, 3 kepiBHuuTBOM YKpH/[Impoamainy ta CMiNSHCEKOTO MaIinHOOYAIBHOTO 3aBO/TY, HEOI[IHEHHA
Jl0roMora rojioBHoro imkeHepa KipoBorpaacbkoro 06'eqHanHS 1ykpoBoi npomucioBocti [.®. Morunu, ke-
piBaunTBa [leperoniBcbkoro i JJOTMHCHKOTO IIyKpO3aBO/iB JJO3BOJIMIIA BTUINTH B KUTTS 3aIJIaHOBAHE.

Pazom 3 YkpH/lInpoamamiem po3poOiieHi KOHCTpYKIIii joBrotpyornx OBA A2-T1B/I-1,8 Ta A2-11B/1-4,5
IUTOIICIO TOBEPXHI HArpiBy, BiAmoBigHo, 1800 m? i 4500 m?.

OBA A2-TIB/I-1,8 OyB BcTanoBieHu# Ha [leperoniBcbkomy mykpoBomy 3aBomi, a OBA A2-I1B/1-4,5 - na
JIoMMHCBHKOMY IIYKpO3aBO/I1 SK MEPeaBKIIOYEHI A0 iCHyIounXx 4-x koprmycHux BY 3 koHneHTpatopoM, a dax-
TUYHO — 70 5-TH KopnycHux BY.

Taka cxema npueagHanHasa oguHOYHUX OBA sk IepeIBKIIIOYEHUX /10 ICHYIOYHMX Ha 3aBO/IaX BUMIAPHUX YCTa-
HOBOK ,3aITPOITIOHOBAHA CITUIBHO KadeIporo mpoMuciioBoi TeruioeHepreTiku Ta B.1. JloBromomnom (Ilykpomnpo-
MeHeproHanajaka). Bona no3Bossie, npu 30epexeHHi ICHYI0YHX MapoBiI00PiB 3 KOPIYCIB ,0/Iep:KaTH MPUPICT
poayKTUBHOCTI BY 3a paxyHOK 301/IbIIIEHHS] HAa Hi KPAaTHOCTI BUITAPOBYBAHHS, 10 JI03BOJISIE JIIKBITyBaTH
HAJXOKEHHS Mapu B 6ap0MeTquHHI7I KOHJIEHCATOP Ta BIAKPUBAE MUISAX A0 MAKCUMAalbHOTO BUKOPUCTAHHS
BTOPUHHUX €HEPropecypciB B CUCTEMI TENIOEHEPrOBUKOPHCTAHHS LYKPOBOTO 3aBOAY.

HayxoBrisivu Kadenpu 3aMPOMOHOBAHA 1 JOCHIKEHA KOHCTPYKIIS PO3MOIBIOTO TMPHUCTPOO IS OBA 3
rpaBiTaIifHO CTIKAIOYOIO IUIiBKOIO po3unHy [19]. BoHa nsirma B ocHOBY po3po0OieHoro crinbHO 3 YkpHJI-
MPOMAIIIEM 1 BUTOTOBIIEHOTO CMUISTHCHKHM MalInHOOYIIBHUM 3aBOAOM JociigHoro 3pazka OBA 3 rpasita-
[IHO CTIKaF0YOI0 TUTIBKOKO PO3YUHY IUIOMICIO MMOBEPXHi HArpiBy 1500 M2,

OnHOuYacHO 3 BUKOHAHHSM HAyKOBUX JOCTIIKEHb 3 TEMAaTHKH MaricTpajbHOrO HAaIpsMy, MPUCBIYCHO-
ro JOCIIPKEHHIO POOOUMX MPOIECiB 1 BUMAPHUX arapaTtax, HAyKOBLSIMHU Kadeapu Oyl0 BUKOHAHO BETUKUI
KoMIuIeKe poOitT. Cepes HUX:

* IOCITI/DKEHHS TeTUIOT1IPOAMHAMIYHUX TPOIIECiB B BaKyyM-anapaTax, BUKOHaHe i kepiBHUITBOM B.T.
Iapsoxi acmipantamu B.1. TlaBenkom [20], FO.I. Aptioxosum [21], B.P. Kymiruenkowm [22], B.I. Hixymkom
[23], 3a pe3ynbTaTamMu SIKHX po3pOOJICHI KOHCTPYKIlli BaKyyM amapariB 3 OCHICHO MUPKYIISIIETO;

* IOCIIPKEHHS TETTO00MIHY IPU KUIIHHI BOJHO-CIIUPTOBUX PO3YHHIB Ta HAMIBIPOIYKTIB CHUPTOBUX BH-
POOHMIITBA, PE3YNbTaTH SKUX IMOKJIAZEHI B OCHOBY PO3pO0JIEHOI HayKOBO-OOIPYHTOBAHOI METOIMKU PO3pa-
XyHKY ITOBEpXHI HarpiBy KUI'ITHJILHUKIB JUIsI KOJIOH OparopekTudikamiifnux ycraHoBok (BPY) Ta ix mmpoko-
ro BIIPOBAHKCHHS HA CIIUPTOBUX 3aBojaxX [24];

* JOCHDKEHHS pPOOOTH MiTIrPIBHUKIB ILYKPOBHX 3aBOAIB B YMOBAaX HAaKHUIIOYTBOPEHHS, BHUKOHaHE
10.C. Paznaainum [25], 3a pe3ynbraTaMu sIKUX po3po0sIeH] KOHCTPYKIIIH 1 ITMPOKO BIPOBAIHKEHI B I[yKPOBY
MIPOMUCIIOBICTh CEKIiHHI MITITPIBHUKH COKY.

HayxoBi pe3yabraTi BUKOHAaHUX JOCHTIKEHb Tennoriz(poz(HHaMquI/Ix MPOIIECIB B BI/Il’IapHI/IKaX 1 ni;[irpiB-
HHKAX XapuoBHX BI/IpO6HI/II_[TB po3po0iieHi Ha iX 6a3i HOB1 KOHCprKL{ll BUTNIAPHUX arlapariB, KUI'ITHJILHUKIB,
BaKyyM-amnapariB,TiJirpiBHUKIB CTaJIM HAYKOBO-TEXHIYHUM IIATPYHTSAM MOAAIBIIOTO YAOCKOHAIICHHS CHCTEM
TETUIOCHEPTOBUKOPUCTAHHS B I[yKPOBIii, CITUPTOBIH Ta 1HIINX TaTy3sX MPOMHCIOBOCTI.

Cnin Takox BigzHaunTH BUkoHaHe B 90-T1 poku A.B. ®opcrokoM [26] 10CiKeHHS TUCKPETHO-TOKATbHUX
TEIUIOTAPOMHAMIYHUX XapaKTEPUCTUK MPOLIeCy KOHIIEHTPYBaHHS B IPaBITAIlIIHO CTiIKAarO4il MBI s0TyHe-
BOTO COKY.

M.M. MacnikoBuM [27] BUKOHaHI JTOCIIKSHHS IPOIIECIB TETJIOBOJIOTONEPEHOCY IIiJ] Yac 30epiraHHs my-
KpY Ta 3alporOHOBAHO METOJHMKY IMPOTHO3YBAaHHS TEIUIOBOJIOTOIIEPEHOCY Ta SIKOCTI IYKPY B MPOILEC HOro
30epiraHHsl.

ITin xepiBanirBom C.M. Bacunenka [28] BUkoHaHE KOMITJICKCHE JTOCIIIHKEHHS T1APOMHAMIKHY Ta TETJIOMa-
CoIepeHeCeHHsI B TBO(a3HUX MapOpiIUHHUX Tedidx 3 (a30BUMHU MEPETBOPEHHAMU. 3a iX pe3ynbTaraMu po3po-
OJ1eH1 METOTMKH PO3PAXyHKY €JIEMEHTIB TEeINIOMacOOOMIHHMX arnapartiB 3 6e3rmocepeHiM KOHTaKToM (has3.

B.O. boiikom [29] BuKOHaHO poOOOTYy 31 CTBOPEHHS MaTeMaTHYHUX MOJENEH EJIIEMEHTIB TeIuIo-
TEXHOJIOT1YHOTO KOMILIEKCY ITyKPOBOTO BUPOOHUIITBA, HEOOX1THUX JIJIsl PO3POOJICHHST CHCTEMH ONTUMAJIBHO-
TO yIpaBIIiHHS HUMHU.

VY nanwuii yac Ha xadenapi mig kepiBHUITBOM 1011, B.I1. Tletpenka [30] 3aBepiieHe BUKOHAHHS HAyKOBO-
JOCITITHOT POOOTH 3 BUBYCHHS OCOOJMBOCTEH TEIUIOBIIIaui JO BUCOKOKOHIICHTPOBAHMUX ILUTIBOK PO3YHHIB B
pexxumi (hazoBUX nepeTBopeHsb. Ls o6nacTh Termnoo0MiHy NMpH KOHIIEHTPYBaHHI IUIIBOK PO3YMHY i/l BaKyy-
MOM MaJI0 JOCIiPKeHa Yepe3 CKIaJHICTh eKCIIePUMEHTAIbHHUX JTOCIHIPKEHb M1l BAKYyMOM. ICHYIOTH JuIe
y3arajabHeHi, OCEPEIHEH] UIsi BChOTO KaHATy MEBHOI JOBKMHH CIIBBIAHOIICHHS Il PO3PAaXyHKY IHTEHCHB-
HOCTI TEMJI000MiHY, CTIpaBeAJIMBI B 0OMEXEHOMY Jiana30Hi TEIJIOBUX MOTOKIB Ta BaKyyMy.
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Jlis nuporo Oyna CTBOpEeHA eKCIIEpUMEHTAJIbHA YCTAHOBKA, SIKa J03BOJISE€ 31 CHIOBATH MOJIETIOBAHHS I1J1iB-
KOBHX Teuill 3 He3aJeKHUM (HOpMYyBaHHSIM BUTpPAT (pa3 Ta TEMIOBOTO MOTOKY B HIMPOKOMY Jiara3oHi 3MiHU
KOHIEHTpAIIiH, PeKUMHUX MapaMeTPiB Ta BEJIMYMHU BaKyyMy.

ABTopamMu poOOTH o/iepKaHe y3arajabHIOWYE CITIBBITHONICHHS /TS BU3HAYCHHS IHTEHCUBHOCTI TETIJIOB1/I-
Jayi MpY KUIIHHI BOAM 1 IlyKPOBUX PO3YUHIB B KUIBLEBUX HUCX1THUX MOTOKAX MIPH CYITyTHHOMY pyci napu ([i-
ama3oH 3MiHM MBHUAKOCTI apu 13-50 M/ceK) B peKMMax BUIIAPOBYBAHHS 3 TOBEPXHI ITIBKHU 1 KUITIHHS:

L 0.85+0,01Pe" +4,5-107 Pe’* pr 02 at-ac (LY
Nu=LIRe ’ —— — 1+0,4 ——min ||| — (8)
expl-1,2-10°Re, ) At L

3anpornoHoBaHa Takox (9)dhopmyna nist Bu3HaueHHs KoedilieHTa MK (Da3HOTO TEpTS B YChOMY JTOCTI-
JHDKCHOMY JTiarma30Hi BUTPATHUX XapaKTepUCTUK (a3 I mapo-i ra30piIMHHUX MOTOKIB:
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Pesynbraty bOro JOCIiKEHHS TaKOK HEOOX1TH1 IIsl BU3HAYEHHS! KPUTHYHUX TYCTHH 3pOIIYyBaHHS, 0CO-
ONMBO TSI TUTIBKOBUX BUTIAPHUX arlapaTiB, BCTAHOBJIEHUX SIK OCTaHHI KOPITYCH BUIIAPHUX YCTAHOBOK. 3aCTO-
COBYBaHI B IPOMHMCIIOBOCTI CXEMHU PEIUPKYIISIT COKOBUX TOTOKIB 3/1€01IBIIIOT0 HEOOTPYHTOBAHI Ta MIPUBO-
JATh 10 GaKTUYHOT JIIKBIAAIllT OJJHOPOXITHOCTI ,IK BaXJIMBOI TEIJIOTEXHOJOTIUYHO1 MepeBary IIiBKOBUX ara-
paris.

BaxiuBUM HOBUM HayKOBMM HANpsSMKOM Kadeapu € ONTHUMIi3allisi eHeProcnoXMUBaHHS Ha BUPOOHUIITBO
IITYYHOTO XOJIOAY B Tay3sX Xap4oBOi MPOMHUCIIOBOCTI Ta B CHCTEMax KOHAMIIIOBaHHS moBiTps. Lle nocsra-
€THCS IIIJISTXOM PO3POOKH HAYKOBO-OOTPYHTOBAHOI METOIMKH PO3PAXYHKY aKyMYJIATOPIB TETJIOBOI eHEepTii (X0-
noy) Ha 6a3i reHeparlii JIboay B Iepiol IPOBaTy CIIOKHBAHHS €JICKTPUYHOT €HEeprii 1 BUBIJIbHEHHS HAKOITHYE-
HOT TETUIOBOI €HEePTii Mij Yyac MIKOBOTO CIIOKUBAHHS €JICKTPUIHOI EHEprii.

[Tepmia po6oTa B koMY HampsiMKy nociikeHb BukoHaHa O.}O. [TuinnenkoM 1 mpucBsdeHa BUBYCHHIO
JMHAMIKH TeHepallii JIboAy Ha OXOJIOKYBaHUX MOBepxXHsX [31].

Kadenpa npuiimae ygacts B HAyKOBHX poOOTaX, 1[0 BUKOHYIOTHCS B [HCTHTYTI ByTiJIbHIX €HEPTOTEXHOJIO-
riit HAH Vkpainu 1 npucBsueni nusepcudikaliii eHepreTHYHUX MMajluB 32 paXyHOK 3allyuyeHHs 6iomacH Juis il
CHUIBLHOTO (haKETBHOTO CITAIFOBAHHS 3 BITYM3HSIHUM BYT1ILISM.

Bin nux poOiT O4iKyIOThCSI TaKi MO3UTHUBHI PE3yIbTaTH:

- TUBepcHdiKallisi pUHKY €eHeproHOCI1B;

- 3JIy4CHHS MOHOBIIOBATLHUX JHKEPEN EHEPrii;

- TIOJITIIEHHSI €KOJIOT1YHUX MOKAa3HUKIB MPOIIECY TOPIHHS;

- cTabui3alis TOpIHHS HU3bKOCOPTHUX aHTPALUTIB 32 PaXyHOK JJOTIOBHEHHS iX JIETKUMHU PEYOBHHAMH Oi-
oMacH.

Liif Temaruii mpucBsyeHa 3axuineHa M.M. MupomHuk aucepraiiitia podoTa 3 JOCIHIKEHHS KIHETUKH
OKpEeMHUX CTajliii cnanoBaHHs Oiomacu [32].

Pesynbpraty BUKOHAHHX HAYKOBHX JOCIIPKEHb BIIPOBAKYBAJIMCh B IPOMHUCIIOBICT, CEpPel HUX CIIiJ] BiJl-
3HAYUTH TaKi:

- 3aIIPOMTOHOBAHO 1 IIUPOKO BIPOBAIKEHO KOHCTPYKIIIFO BUTTAPHUX arapariB 3 BHHOCHUMHU [UPKYJISALIHHU-
mu TpyOamu (cmiiBaBrop H.1O. ToGineBuu);

- yCTaHOBKH 011151 kos1oH BPY 11 KOHKpeTHOTO CIUPTOBOTO 3aBOly Ta MapoKoHaeHcaTHUX cxeM bPY (pa-
30M 3 ipo. I1.C. LlurankoBUM 3amporoHOBaH1 HEOOXiTHI OBEPXHI HArpiBy 1 0a)kaHe KOHCTPYKTHBHE BUKO-
HaHHS KUI'STWIBHUKIB 7151 YKOMIUIEKTYBaHHSI HUMH KoJioH BPY, mo nocrasmsimucs 3 HAP mist cimprosaso-
nis CPCP);

- pO3poOKa KOHCTPYKIIiH Ta TUIIOPO3MIPIB JKaIO31MHUX CEMapaTopiB, IKUMHA OCHAIIYBaJIMCh BC1 BUIApHI
amaparu, 0 BUTOTOBJISUTUCH CMIUISHCHKUM MaIlIMHOOY/IIBHUM 3aBOJIOM TounHato4u 3 1975 poky;

- mpoMucioBe BunpoooByBaHHs OBA momiero nosepxHi HarpiBy 1800 m ta 4500m Ha [leperoniBcrkomy
1 JlonmnHChKOMY ITyKpO3aBO/iaX 3 MO3UTUBHUMH BUCHOBKaMU JlepKaBHUX KOMICiif;

- HagaHHg O1mmu3bKo 150 mMyKpoBUM 3aBO/IaM KOHKPETHOT HAyKOBO-TEXHIYHOI JTOIIOMOTH 3 YAOCKOHAJICHHS
CHCTEM BUPOOHHMIITBA i BAKOPUCTAHHS TEIUIOBOI eHeprii (3 1993 poky - uepes cTBOpeHe mpu Kadenpi HayKoBO-
TEXHIYHE MATPUEMCTBO « EHEProTeXHOIOoTis);
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- 3aificHeHHs B 1977 p. mepiioro mpoMHcIoBOro BUIPOOOBYBaHHS Ha 30apa3bKoMy ITyKpO3aBo/ii MiAirpis-
HUKa COKY, 1110 BAKOPHCTOBYBaB BTOPMHHY Tapy BaKyyM-araparis;

- po3po0Ka KOHCTPYKIIIH BaKyyM-anapariB 3 MOCHJICHOIO IIUPKYJIAIIEL0;

- po3po0Ka B BIIPOBAKEHHS YCTAHOBOK JUIsI BUAAJICHHS aMiaKy 3 KOHJCHCATY;

- po3poOKa Ta BIPOBAKEHHS cepii KOHCTPYKIIH TETUIOOOMIHHHMX arapariB 3 KOAKC1aJTbHUMHU KiTbIIEBUMHA
KaHaJamH;

- €HEepProTEeXHOJOTIYHMI aylIuT BCIX I[yKpPOBUX 3aBOJIB YKpaiHW, BUKOHAHUN Ha 3aMOBJIeHHS MiHicTep-
CTBa Xap4oBO1 MPOMUCIOBOCTI YKpaiHu cTBOpeHUM Tipu kKadeapi B 1998 p. [HcTuTyTOM IpOOIIeM eHepreTUKH
B Xap4yoBiil MPOMHCIOBOCTI.
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I[IKABI HOBUHH

BiakpuTtTa y4eHUX A,03BOJSINTb BUPOCTUTU NepLui y CBITi
03UMI LLYKPOBi Oypsaku

[yxop - mkepeno eHeprii ays kuBoi ictotu. OHaK
100 MEePETBOPUTH MOTO HA JPKEPENO SNIEKTPUKH, TIOTPiO-
HO TPOBECTH PEAKIIiI0 3 KMCHEM : TOJI B MPOLECi OKHUC-
JIeHHSI BUHUKHE CTPyM eNeKTpoHiB. [Ipobnema momsrae B
TOMY, IO I[yKOp 3HaXOIMUTHCS BCEPEAMHI JKUBOTO OpraHi3-
MY, @ KUCEHb - 30BHI. SIMMOHCHKI JOCTITHUKY Ha yoii 3 Ta-
keo Musiku 3 yHiBepcuTeTy TOXOKY BHPIIIMIM IIi Pevo-
BUHU 3'eHaTH. /)1 11bOrO BOHM BUTOTOBMIIN €JIEKTPHUY-
HUI reHeparop, SIKMi CKJIaaeThCs 3 TOJIKM - aHOJA 1 ra-
30MPOHUKHOTO TipododHOro Katona. OCHaAIIEHHIA TPhO-
" Ma TaKMMH T'eHepaTopaMu CBITJIONI0/ BCTPOMUIIH B BUHO-
rpajiuHy - 1 OTpUMAJIU CBITJIO, IKUH MOKa3yBaB PIBEHb I[KpY B sAroAl. Tak BUHOIpaIHUK MEPETBOPUBCS Ha MOTEH-
LIAHWIA OCBITITIOBAJILHHNA TIPHITAJL.

[HIIMM excriepyMeHTaIbHUM 00'€KTOM CTajI0 BYXO KPOJIMKA - CYIMHU B HHOMY BEJIMKI, pO3TalllOBaHi O1M3b-
KO JI0 IIKIpU, TOMY BCTPOMIIATH B HUX IICKTPOIIH - FONKH HECKIIA/HO, LYKOp K¢ B KpoBi € 3axau. He Bukioue-
HO, 1110 JIFOOUTEI MiPCUHTY He3abapom OTPHUMAIOTh HOBHIA CMOCi0 3HYIIATUCS HAJl CBOEIO 30BHIIIHICTIO 1 3MOXKYTh
BCTPOMJISITH JIAMITOYKHY COO1 B HOCH. AJIe 3p03yMLJI0, BYEHI TyMaJi PO OUIBII KOPUCHUX 3aCTOCYBAHHSX - HAIPH-
KJIaJ1, PO Te, 1100 3a0e3MeUnTH SHEPTIEI0 M MIKIPH] JaTYHKH, 1110 CTEKATh 32 CTAHOM 3/I0POB'SI JTFOIMHU.
Licepeno: «Ximis i oscummsy




