Biaryk
o(hiuiiiHOro OToIIeHTa Ha JMcepTaiiny podoTy
[TycroBoro ['puropis Mukonaiosuia
3a TeMOIO «EHEproe)CKTUBHMIE KOMITTEKC KOMIPECOPHOTO HiCpa 3 ajIcOpOLIHHNM
XOJIOMITBINM MOIYJIEM», 1110 TIOAaNa Ha 3400y TS CTYTICHS JoKTopa (inocodii 3a

ceuianbHIcTO 161 «XiMidni TCXHOJIOMT Ta IIKCHEPIs»

AKTYaJbHICTh Ta NePCHEKTHBHICTD.

Huseki  TeMmmepaTypu € U4aCTHHOI — CYJacloro  JKUTTA, 1 BHKOPHCTAHI
PI3HOMAHITIOTO  OOMamHAHHA U1l OTPUMAIIsl  HU3BKHUX  TeMTIEpATYp B ralysax
MPOMUCITOBOCTI Ta MOOYTI € YCTAJIEHOW MPAKTHKOIO Ui 30epiramis Ta BUPOOHWIITRA
NpoayKLi. bararo cyuacHux TeXHOTOTIUNHX MPOLECIB B IPOMHCIOBOCTI HEMOMKIMBA O¢3
XOJIOJMITBHOTO 00Ia/(ITan s,

Barato MpojtyKTiB XapuyBaniis BHPOOJSIOTECS 1IPY HU3BKUX TeMlieparypax, i iIx
HCOOXIIHO PCTE.1bHO 30epirarty Py BINOBIIHUX TeMIepaTyPHUX Ta BOJIOTICHHUX PCKMMEX.
B mpoMHUCTOBOCTI HIBLKI TEMIEPAaTYPH BHKOPHCTORYETLCS /Uil CTBOPEIITISH PI3HOMAHITHOT
MPOYKIHT TA OXOJIOJPKEHHsL TEXHOJIONMTUHNUX CHeTeM i arperaTiB. XoJ01IibHI [TAPOB] KN
CHIOYKHBAIOTL 3HAMHY KUIBKICThH €JCKTPHYHOT €HEpril, ulo MPU3BOANTL 10 30UIbIIEHHs
CIIO’KMBAHHA — TEPBUHHWX  eHepropecypcis.  Onadicio 31 cTpaTerid  3HWKEHIA
CHEProCTIOKHUBAIIIA € 3aCTOCYBAHHA aIbTePHATUBHUX [UKEpeNn CHCpril i podOTH
XOJOJIMIIBHUX CUCTEM. AJILTCPHATUBHI JDKCPCIA CHEPril MOXKYTh 4acTKOBO 3a0e3MCHHTH
CHCPICTHYHI NOTPEGH XOMOIMIBINX CHCTeM. MOKIHBO YI0CKOHATHTH ICHYIOUH KJIACHUHI
XOJOAUITBHI CUCTEMH, 3pOOMBIIHN IX OLIbII CHCProcCKTUBHUMU, €HEPIO30ePIratouuMHy Ta
XOJ0,1011poayKTUBHUMH. Cepea criocobiB MiIBHIEHHS eHeproedeKTHRIIOCTI XOIOIUILHUX
CHCTEM MOKHA BM3HATU LULAX 3MCHIICHIIS TeMIlepaTypH KOoIigellcallil Ta OTOUYIOUOTO
CEPEIOBUILA 38 JOMOMOTOI0 a/1iadaTHYHUX KOHIAEHCATOPIB Ta BOJSHUX IPa/iMpeHb. laxi
CUCTEMH, MAIOTh CBOT HEOUIIKH, TAaKl K BUCOKI BAPTICTh, radapuTHI PO3MIpH, clieun(ika
OOCITYyrOBYRAHHS Ta BCIAMKI 00'CMM BOJIM BMCOKOT SKOCTI. IHIIOK aJibTepHATHBOIO €

aacopOUIiI XOTOAMIbHI YCTAHOBKM Taki K COHSUNI ancopOriiin XOmoAnIBITMKH, sKI



MOKYTh 3HAUHO €KOHOMWTH CICKTPHUHY €HEprio B NOpIBIsIHI - 31 3BMYATHUMH
KOMITPECOPHUMHU CHCTEMAaMHU OXOJIOJUKCHHA.

AncopOuiltHi XOM0MIRIT arperati MarTh CBOI MepeBart, TaKi SK Olbil TpoCTHit
KOHTPOIlb, BIAICYTHICTH BiOpaLliii Ta mymy, a TaKO#K 3MCHLICHILT BIUIMBY Ha HABKOJIMIIHE
cepejiorue. OJIHAK € i HEJIOITIKKL. FOJIOBHNM 3 SKHX € HOTPedd TaKNX CHCTEM B NOCTIHIA
perencpaitii agcopOenrTa A 1o,/ [aJboro BUKOpUCTaHIs B cucTeMi.

CTyninb 0GIPYHTOBAHOCTI i A0CTOBIPHOCTI OTPUMAHMX pe3y/IbTATIB i 3pobaennx
BHCHOBKIB.

Hﬁya‘oni [10JIOYEHII, BUCHOBKM Ta pPCKOMEHOalii, #AKi copmyiiboBail Y
nuceprariiiniii  poGoti, m00pe OOIpyHTOBaNi TEOPETHUYHO, a iX JOCTOBIPHICTE
MiATBEP/UKYETLCS  pe3yibTaTaMu  eKCICPUMEHTAIBHUX — Ta  JIOCIIAHO-TIPOMUCIIOBUX
BUNpOOY Batb. JI1s BUKOTIAHHA [0C/1DKCHD BUKOPHCTORY BATHCS CY4aCHI HAYKOBL METOIU
Ta mporpamue 3abesmeucHus. Haniiinicrs oTpuMaHMX pesyibiatis OyJa MATBEp/UKEHA
HUIAXOM ampobaii KIIOYOBHX MoJIoKeHb POOOTH A Hay KOBO-TEXHIYHUX KOH(epeHLsX,
nyOuiKariif y BiIKpMTOMY TOCTYTI Ta YCTHIIINX JOCTIANIO-NPOMHICTIOBNX BUIPOOY BAITHAX,
a TAaKOXK  BIPOBAUKCHHSAM  pO3poOACHOI  TeXHoaorii y  [pPOMHCIOBY — CHCTEMY
X010 103a0e3meuens s 30epiranis POy KTiB XapuyBaHHS.

HaykoBa HOBH3HA OTPHMAHUX pe3y/bTaTIB.

[poamanizoBaHo OCHOBHI 3J1€KHOCTI eKcruTyaTaiii ancopOuiinoro
OXOJIO/DKYBAIBHOTO MOJTYJIS 3 TIAPOBOX) KOMIPECOPHOK XOJOAUIBHOK YCTAHOBKOTIO I
3MEHIIeHH TCMIICPATYPU Ta THCKY KOHICHcaIl. Ha OCHOBI OTPUMaHMX 3alICKHOCTEH
XOJIOJONPOYKTUBHOCTI Biml THIy ancopOeHTy 1 azcopdary po3podiielio Ta HayKOBO
OOTPYNTOBAHO HOBMIl METO/l 3MEHILICHHS TEeMIepaTypu Ta THCKY KOHJleHcauil B
KOMITPECOPHO-KOHICHCATOPHUX yCTaHOBKax 1) JIO3BOISE M1 {BULLATH
eTieproe()CKTUBHICTh X0.10/IMJIBHOTO 00TaIHaHHA.

OTpumaiy NOJATLIINN PO3BUTOK OCHOBHI BUMOTH 10 poOouoT napu ajcopouiiiHoro
OXONIOJUKYBANBLHOTO MOJYJIsi, IO TOKA3aIM 3aIeXKHICTh  XOJNOLOIPOTYKTHBHOCTI  Bil
rpaHuuHol  ajcopOiii i Temmeparypu perenepaitii agcopbenra. BeradorieHo, 10
30iBIIENHsS TPAHMYHOT aacopOUil LPUBOANTE 0 3MCHLICHHS HCOOXIAHOT KiIbKOCTI

ancopbeHTa Npu  OJIHAKOBIH XOJOMOMPOAYKTUBHOCTI. Ha OCHOBI OTPUMAHMX BUMOT



PO3pOGIIEHO KOMILIEKCHUI METOJI BU3HAYEHHS PALIOHATBHOTO BHKOPUCTaHHS Pi3HUX THITIB
poboyoi mapu ajacopbeHTa i agcopbaTa B 3aleKHOCTI BiA TUIY Ta MPU3HAYCHHS
XOJIOAMJIBHOTO 001aHAHHS.

BeTanoBiieHi  OCHOBHI  (pakTOpH, 110 BIJMBAIOTH Ha e(EeKTUBHICTL POOOTH
XOJIOJIMIILHOT CHCTEMM 3 afCOpOLIMHMM OXOJIO/UKYBATbHUM MOJYJEM, a caMe Tl |
KiIbKiCTh ajzicopOenTa i ajicopbaTta. BeraHoBseHO, 1110 Mpu 30UIblIeH] Macu aacopOeHTa
301IBLIYETHCS  XOJIOOMPOY KTUBHICTE a/IcopOuiiiHoro moaysi. Ha ocHOBI OTpUMaHMX
($aKkTopiB XOJIOJOMPOAYKTUBHOCTI 1 IHTEHCHBHOCTI mpouecy ajicopOuii. po3podlieHo
KOMILIEKCHHUI METO/1 BU3HAYEHHS BIUTHBY aCOPOLIHHOr0 OXO0JI0/KYBaILHOIO MOJLYJIs Ha
EHEeProe(PeKTUBHICTH XOJIOAUIBHOI CUCTEMHU.

Bu3HaueHi 3aJIeKHOCTI XOJIO0MPOTYy KTUBHOCTI a/ICOPOLIIHOr0 0X0II0/KY BAJIbHOTO
MOy JIst 10 MacH ancopbenra i ancopbata. Ha ocHOBI oTpUMaHMX pe3yibTaTiB po3po0IeHO
HOBHMIi METO/l BHM3HAYeHHS KiAbKoCTi ajncopbenta 1 ajcopdara B 3a1eKHOCTI Bl
XOJI0/I0NPOJLY KTUBHOCTI.

BusHauyeHi Mexi 3acTocyBaHHS aAcOpOLIHHONO OXOIIOIKYBaJILHOIO MO IS
OXOJIOJDKEHHSI TOBITPAHOrO KOHJAeHcaTopa B aianasoi Bia 10 kBt go 90 kBt
XOJIOJONPOAYKTUBHOCTI. Ha OCHOBI  OTpMM@HMX pe3yJbTaTiB  BCTAHOBIEHI  MEKi
3aCTOCY BaHHS acOPOIIIHOrO 0X0I0/UKYBATBHOTO MOJIY /ISl 3aJ1€4KHO BiJl THITY aacopOeHTa
Ta XOJIOJIONPO/YKTHBHOCTI CUCTEMHU.

[IpakTHuHe 3HAYEHHS O/1eP:KAHHUX Pe3yJbTaTiB.

[Tin yac BUKOHAHHA AWCEPTALTl aBTOPOM JOCATHYTO MPAKTUUHHUX PE3yJIbTaTiB, AKi
JIal0Th 3MOry 3a0e3rneunTn e(peKTUBHE BIIBECHHS TeT1a Bijl MOBITPSIHOIO KOHJIEHCATOpa y
CHCTeMax X0J10/103a0e311eueHHs 3a paXyHOK Ipoliecy aacopoiii.

Ha ocHOBI oTpuMaHKX pe3ybTaTiB BCTAHOBICHO, 1110 BUKOPUCTAHHS acopOLiHHOro
MOAYINSl [PU3BOAMTL 10 [MO3UTHMBHUX 3MiH Yy THTOMIM MacoBiii 1 00'emMHii
XOJIOIONPOLYKTUBHOCTI, 3MEHIICHHS a71iabaTHOT MOTYKHOCTI Ta iHAUKATOPHOT MOTYKHOCTI
Kommnpecopa. Iluroma macoBa  X0mogONMpOAYKTHBHICTE Ta  nMTOMa  00'€eMHa
X0JIOIOTIPOTYKTUBHICTh 3pocin Ha 9%, 110 CBITYUTH NMPo e(heKTUBHICTL BUKOPUCTAHHS
acopOLIHHOrO OXO0I0/UKYBATBHOIO MOIYJIS MPH HU3BKUX TeMIepaTypax KOHJIeHcallil.

3meHuIeHHs ajiadaTHoi noty:kHocTi Ha 13.6% Ta iHAMKATOpHOI noTy:KHOCTI Ha 17.6%



CBIIYHTE PO ONITHUMI3ALIIO eNepreTHYHNX MOKA3HUKIB CHCTEMHU. [TopiBHsILHUI aHani3

TAKOXK BKA3Y€ 11a 3MEHINEHHs OTYKHOCTI TepTst Ha 10,7%, 1o ¢BIAYUTL PO METIIIe BTpaTH

CHEPrii y cucTeMl 3 a1copOIiitHUM 0X0JI0/1KY BATBLIUM MOJTYJIEM. 3MEHIIEHHs €(DEKTHBHOT

MOTYZKIOCTI HU3bKOTO CTyTIeHst Ha 1 7% niaTBCpUKYE 3aTaibHe MOJINILEHHS ePEKTUBHOCTI

Ta e1epro30epeskKeHHs! IIPU BUKOPUCTAHHI aI1CcOpOLIHHOTO 0XO0T0/KYBATRHONO MOLYJIS.
AHJ113 3MICTY AucepTaiiitHoT podoTH

Jluceprauiiina podora Ilycrosoro M. ckiamaersest 31 BCTVITY

o« ¥

6 po3iB.
BUCHOBKIB | CIIMCKY BUKOPUCTAHUX pKepel 13 118 HaiimenyBann. PodoTa mac obesr 151
CTOPIIKH, MICTUTH 7 T0AATKH, 53 pUCYHKIB, 27 TabIuIk.

Y «BeTymi» aBTOpoM CTHCIO OXapaKTCPU30BAIo CTai npodiemu ta 1 aKTyaIbHICTb,
chopmyaLoBaio Mery poGOTH Ta 3ajlaHHA. AKi 11€00XijiHO Oy/10 BUPIIIMTH TiI 4ac
BUKOHAHHA AWcepTariiHol podOTH, a TakoK HAVKOBY HOBU3HY 1 HPAKTMUYHC 3HAUEHs
OTPUMAHUX PE3YIBTATIB.

Y posaini 1 «XapakTepucTuku aacopdenTinB i aicopOLIiHUX YCTAIIOBOK». 00CATOM
29 crop., HABEJIECHUH OrTIA/L CYyUaCHHX aACOPOEHTIB, 10 BUKOPHCTOBYIOTHCS ¥ CHUCTEMAX
ancopOIIHHOTO OX0JIO/PKEHHS, BKITFOUAC PO TTPUHIMIIR a/(cOpOLIT Ta OCITOBHWX eTarliB
LHKITY  aAcopOUiiHuX XOmomibHUX cHeTeM. JIOKJanHUI aHami3 XapakTepucTHK. sKi
BITIMBAKOTL 1A XOJOAMALIHI KOCPIMIENT, 1€ MOKIHBICTL 3pO3yMITH (DAKTOPH, IO
BU3MAYAKOTH CHEKTHBHICTE LUX cucteM. Takok Oy npoananizosani icHyoui poboui napu
ancopdeHT-aacopdat, AKi BHKOPHCTOBYIOTHCS B CyYacHuX aACOpONIHUX XONOIMIBIINX
cUcTeMax.

Y apyroMy po3fimi posriistHyTO Matepiann Ta TMPHOOpH. sKki BUKOPHMCTAI TIPH
POBE/ICHHI CKCTIEPUMEHTATEHUX JOCITIUKeHb, HaBeaena MeTouka J0CTiIKeHb. OPSI0K
BUKOHAHHS CKCTIEPUMCHTY Ta CXCMH 0 HUX IS KOKHOIO LHUKTY POBOTH X010IUILIOT
YCTaHOBKH.

Y rperbOMy  pO3AiMH  PO3IISINYTI  3aX0MH  HalpagICHHI 1A T/IBUILCHHS
CHCPTOe(CKTUBIOCTI MApOBOT KOMIPECOPHOT XOMOMIbHOT yeTanorku. |Ipoananizosar
MEWHU 3aCTOCY BAHHS 3alIPONOHOBAHUX PIIEHb B 3aJ]eKHOCTI Big THIy aficopOeHra Ta

POBE/ICHHI MOPIBHAHIT PO3PAXYITKH POGOTH XOJIOAWIBHOT YCTAHOBKH 3 3aMPOTIOHOBAHUM



afcopOuiiHuM  MoayieM.  Takoyk Yy HLOMY  pO3Jlii HABEAEHI  Pe3yJbTaTH
CKCIEPUMEHTATBHUX JLOCTIKEN.

[lposejieHHl  A0CTIDKEHHS  IITBCPULTH, 1O [IPU HU3BKMX  TEMIICPATYpax
KOH/ICHCALIT BUKOPUCTAMHS KOMIAKTHOTO KOMIIPECOPa 3 MCHIUMM CHCPrOCTIOZKHBAHIISAM
CYTTEBO 3MEHILY € CKCTUTyaTariiHl BUTPATH XOJIOTHILHOT CHCTEMU.

[HopiBusuug  pobouMX XApPAKTEPHCTHK  KJIACHMUYHOT XOJOJWILHOT YCTAHOBKH Ta
YCTAIOBKH 3 aICOopOLIMIINM OXO0JI0UKYBAILITAM MOJIVIIEM 1OKA3AI0 MO3UTHBHI 3MIIIH B
ATOMIH MacoBil | 00'eMHIH XOJIOJAONPOAYKTURIIOCT], @ TAKOK 3MEHLLCHHS a1iadaTHol Ta
IH/IMKATOPIIOT  HOTYKHOCTI  KOMIIpecopa.  3acToCyBaHHs — ajcopOilii  MpH3Beao 10
miaBuineHHs koedintichta npoayktueHocTi (COP), 3HMuKennss eHeprocokiBaHHA Ta
OTITUMI3AIT EHCPIeTUIHUX MMOKA3HHUKIB CHCTEMM.

30KpeMa,  3HIDKEHHs  TEeMIICPATYPH  KOHJUCHCALIT — CHIPHSIO  TOKPAIEHHIO
CCKTHUBHOCTI Ta 30epeimeHHI0 CHepril. BeeacHHs amcopOUifHOrO 0XO0l0/ Ky BAIBHOIO
MOY I 3HU3WUJIO CIIOKUBAHY MOTYIKIICTB Ta MATPUMATIO TEMIIEPATYPHUH PEIKUM CHCTCMH.

B gersepromy posuini Oya0 po3risHyTO MCTOAHKY PO3PAaXVHKY TAa BU3HAUCHHA
napamMeTpiB aicopOLifIoro MOy 3 TiPaBIYHUM KOTITYPOM PEKY Hepatiil TCrIoTH.

B poszaini Oyiio npopeieHo aHatiz eEeKTMBHOCTI BUKOPHCTANNS aj1copOLifHOrO
OXO0JIOUKY BATTBHOI'O MOY ISt /IS OXOTOIKeHHs NOBITPSHOTO KOH/ICHCATOPA T AapaMeTpiB
TIAPARIIYHOTO KOHTYpPY peKkyrepauil Tervia sij agcopbepa. PosrisitHyTo BIUIMB COIBHIOT
eHeprii Ha e(eKTHBMICThH CHCTEMH. ONTHMI3aIiIo PO3MIpiB TPyOOMPOBOMIB T4 MacH
ajncopbeHra. Pesynwsrary pozpaxyHKIiB 103B0JSHO TS 3p0OUTH BUCHOBKH 111010 ONTHMATLHUX
NapamMerpiB  [is  MiABUIIEHHS 3arainbhoi  cECKTMBHOCTI Ta CHEProdfeperkeHHs B
A7COPOLIHIIX CUCTCMAX.

B maromy Ta 1OCTOMY po3mini  po3MISHYTI  KOHCIPYKLII Ta OIGBHICTH
3aCTOCYBAIHS aACOPOUIHHOTO MOJIYJIsi AT OXOJIOLKEHIIS TIOBITPSHOIO KOIAEHCATOPA.
[Mokasana eKOHOMIUHA TOMIBHICTE 3aCTOCY BAHHS 3aTIPOIOHOBANNX PillleHb.

AKageMivyHa 106PoeCHICTD.

[lopymiens akanemiunoi jlobpodecnocti y auceprantii Ta HAYKOBHX nyOniKausx, B
SIKHX BUCBIT/ICHO OCHOBHI HayKOBI Pe3yJibTaTH MCepTaLl, 1€ BHARBICHO.

3ayBasKeHHSl TA IMCKYCiiiHI M0J10KeHHSI.



I. B 1ada. 2.5-2.8 He BKazaHO KIac TOMHOCTI BUMIPIOBAJBHMX 1PUIAIB, LIO
BUKOPHUCTOBYBAIMCL V JOCTJUKEHI. KMt KITac TOUHOCT] Y BUKOPHUCTAHUX Nipubopax?

2. He po3ristHyTI MOMKIMBOCTI BHKOPHCTAHHS aacopOLiHHOTO XOJIO4U/IbHOIO
MOIYTIS 3 THIIMMU TUIIAMH KOHJICHCATOPIB.

3. Yomy B posaini 3.2 BcraHOBICHI Mexi 3aCTOCYBAaHHS  aacopOIIHHOIO
XOIIOJIWIBHOTO MOMyJist TLIbKM i Cwiikarens (20%) — Hatpiit cyingar (80%) rta
Cunikarens KCM No 6m1?

4. Tlpu mopiBHAHIS PoOOYOrO LMKTY KIACMYHOI XOJOMIIRHOT YCTAHOBKU Ta
XOJIOMITBHOT YCTAHOBKH 3 a1COPOLIHITMM 0X010DKYBaTbHUM MoayeM B hopmyri 3.11 ue
BPaxoB4aHO 4ac poOOTU KOMIIpecopa 3a OIUH [UKJI,

5. B meskux posfinax € HETOUHOCTI NpH OMOPMIIEII Pe3y ibTaTiB AOCTIIKEND Y
BUTJIS1/II PUCYTIKIB Ta TaOIINIL

-

6. Ha pucynkax 3.11-3.22 Gyio 6 JOUINEHO 34CTOCOBYBATH  IIiHIHHY
arpOKCUMALIII0 eKCTIEPUMENTATBHUX JaHHX.

7. Ha pucynkax 3.4-3.5 He BKa3aHoO JU1sl AKOTO THILY KOMIPECOPa i XOJIOM0ArCHTA
BCTAHOBJIEH] MEXKI 3aCTOCY BAITHS.

8. Timpopmania, mo mnpeacrarieHa y posaini 6 «BcTaHoBieHHsS AOLITLHOCTI
3aCTOCYBaHHsi a1COPOUIHOrO MO/ 3aMala Juis BUHECEH Hs 1T B OKpeMuit posstist. [Januit

po3aii OyJ10 61 TOUIALHO 00’ €/IHATH 3 T ATHM PO3ILIOM.

BucHoBok

Hucepranifina  podora [lyctosoro ['puropis MukonaiioBuya ¢ UiLICHOIO
34BCPIUCHOIO ~ NpALCIO, sIKA BUPILIYE BaKIMBE HAYKOBO-TIPUKJIAiHE 3aBIaHHS -
3a0e3TieycHIs e(PeKTUBHOI'O BiIBE/IeHHS TETIIa Bl OBITPAHOrO KOMIEHCATOPA Y CHCTEMAX
X0J10403a0€311CUENHA, 3a 3MICTOM TMOBHICTIO BiANOBimae cuewiansiocti 161 - Ximiumi
TEXHOMONIT Ta iHxenepis. Jduceprauiiina poGota Ilycrooro I'puropis Mukonaiiosuua
«Eneproedek TMBIHT KOMITIEKC KOMIPECOPHOTO yicpa 3 ajcopOLiiiimm X010 aMIBINIM
MOJlysieM», siKa TioJana Ha 3000yTIst CTyHeHs AoKTopa (inocodii, 3a aKTyallbHICTIO.

CTYIICHEM OGTp}'HTOBﬂHOCTi HaYKOBHX TT0JIOKEIL Ta BMCIIOBKiB, IOBHOTOO 1X BUKJIaAEHHA



B Ony0JIiKOBaHMX NpalliX MOBHICTIO BiNOBiAae BUMoram I1.11. 5-8 ITopsiiky mpHucy/KeHHs
CTyIeHst I0KTopa (ijiocodii Ta ckacyBaHHs pillieHHs pa3oBOl Crieliani30BaHoT BY€HOT pay
3aKJ1a1y BULLLOT OCBITH, HAYKOBOI yCTaHOBH PO NMPUCYUKEHHS CTYMeHs 1oKTopa (inocodii,
3aTBEpP/UKEHOro noctanoBoto Kabinery MinictpiB Yipaiuu Bij 12 ciunst 2022 p. Ne 44, a i
aBTOP 3aCJyTOBYE IPUCYIUKEHHs CTyreHst 1okTtopa (inocodii 31 cnewmiansHocTi 161 -

XIMIYH1 TEXHOJIOTIT Ta iIHKEeHepis.

O@itiiiHuii ONOHEHT:

CTapiivi Hay KOBHIH CiBPOOITHUK

nabopaTopil TEMUIOTEXHIKK Ta eHepro3depiraloymnx

TEXHOJIOT1H BIJULULY MeTamyprii uaByHy
[HcTHTY TY YopHOT MeTanyprii HAHY,

KaHIMJIAT TEXHIYHUX HAYK, JOLEHT Aptem CUBIP

(_.
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