BIAI'YK
odimiitHoro onoxnenTa
KaHW/aTa TEXHIYHUX HayK, foneHTa JKananoca Onekcanapa Bonoaumuposrda
Ha JUcepTaliiHy po6oTy
Apernad Haranii AnatoniiBau
“Po3po6ka TeXHOJIOriYHHX 3acajl OKHCIIOBAILHOI IPOIYBKH B
CTaJIepO3THBHOMY KOBIIi NPH BHPOOHHUTBI CcTaJi 3 HH3LKHM BMiCTOM
ByIJienio”,
IIpeICTaB/IeHy Ha 300yTTs BYEHOTO CTyIEHs JOKTopa dinocodii no cneniamrpHOCTI
136 - “Meranypris”

1. AKTyaJbHICTh TEMH AHCEpPTALINHOL po6oTH.

Crami 3 HHM3BPKMM BMICTOM BYIVIENIO MAOTh Ba)KIHBE 3HAYEHHS IS
BUT'OTOBJICHHSI 3HOCOCTIMKMX JeTajlelf BiIIOBifaibHUX By3NiB arperariB i MaIIuH,
BOHH i/I€aIbHO IIiIXOASATH 1JIsi BUKOPHCTAHHS B aBTOMOOine6yayBaHHi, Oy IiBHUIITBI.
Ogniero 3 HaMBaIMBIMIMX iX BUpPOGHMIITBA € 3a0e3nedeHHs MiHIMAIbHHX BUTpAT
MaTepiallbHUX pecypciB, 36iNbINEHHS BHXODy IPHIATHOTO, pallioHATBHA BHTpAaTa
JIETyI09UX €JIEMEHTIB.

IcHyro4M Ha JaHWi MOMEHT METOIM OTPMMaHHS cTalmi 3 HE3bKkuM (<0,1%C)
BMICTOM BYTJIEIIO MAlOTh CYTTE€BI HENONIKH, SKi y BHIAAKYy 3 KHCHEBHMH
KOHBEPTOpPaMH I10B’s3aHi 3 3HAYHHM 3HIDKEHHSM BHXOJY IPHAATHOTO PigKoi cTai,
a, Y BHIIAJKY 3 Ta30KHCHEBMMHM KOHBEPTOpaMH, KOHBEPTOPaMM aprOHHO-KHCHEBOTO
AyTTs, Bakyymaropamu tumy VOD ta RH(OB), 06MexeHOIO KiNBKICTIO Ha
OiPHEMCTBAX BiTYM3HAHOI Meramyprii. ToMy po3poGKka TeXHONOTiH, sKi
MOENHYIOTE B COOi paulioHalbHi TEXHIiKO-eKOHOMI4Hi [OKA3HWKM IIpoLecy i

b

BOJHOYAC, MalOThb JOCHTh IIPOCTE€ TEXHONOTiYHE OQGOPMIEHHS € BaXIMBHM
3aBJaHHSIM.

Tomy mucepraniitna po6ora Apennau Hartanii AzaTtomniiBHw, HallpaBJI€HAa Ha
PO3pOOKY TEXHONOTIYHMX 3acal OKHCIIOBATBHOI MPOLYBKHA B CTaJIEpPO3TUBHOMY
KOBIII [IPY BUPOGHHIITBI CTalI 3 HU3LKMM BMiCTOM BYTJIELIO, € aKTyaJIbHUM HayKOBO-
TeXHIYHUM 3aBnaHHAM. Lleif daxT Takox MiATBEpIKYETHCS BiAMOBiAHOCT pobutu
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TeMaTHLli HayKOBMX JOCITiIkeHb IHcTHTyTy YopHOi Metanyprii i Vkpaincskoro
HepxaBHoro YHiBepcutety Hayku i TexHomoriii.

2. Ouinka CTPYKTYpH Ta 3MicTy AucepTamii
Huceprailisi CKIagaeTbess 3 BCTYNY, M'STH PO3MiNIB, 3aralbHHX BHCHOBKIB,
CIIHCOK OITy6JTiKOBaHHMX IIpallb 3a TEMOIO JUCEPTALliHOT po6oTH. -

PoGota mae 3aransruit o6csr 153 cropinku, MicTuts 93 pucyHkH (3 HEX 38 Ha
19 oxpemux cropiHkax), 9 TabiHIb, CHIMCOK BUKOPHCTAHOI BITIM3HSHOI i 3apy6ixHOI
nitepatypu i3 134 HaiiMeHyBaHb.

Y Berymi  ofrpyHTOBaHa aKTyambHICTH po6GOTH, HayKoBa HOBH3HA,
JOOCTOBIPHICTE i HpaKmqﬁa 3HAYMMICTh OJEpXKaHWX De3yJbTaTiB, AaHa 3arajibHa
XapaKTepUCTHKa pObOTH, cOpMyTHOBaHI OCHOBHI 3ajadi HOCITiMKEHb. ABTOPOM
LiIKOM BiPHO HArOJIOLIEHO Ha Te, WO “aKTyalbHHM 3aBIAHHSM Ui BiTYH3HSHOL
METaIyprifHOi MPOMHCIOBOCTI € CTBOPEHHS TEXHONOril 3 BHPOGHHIITBA HH3BKO
BYTJIELIEBHX CTaJledl 3 BMicTOM Byrierto Hwkde 0,1% y nmpoMHcIoBHX yMOBax.”

Y mepmomy po3ziii BHKOHAaHO OIVIAA Ta aHAi3 CyYaCHHX TEXHOJIOTIYHHX
pilleHb IMOAO BHMPOGHMITBA CTalell 3 HHM3BKAM BMICTOM ByIJemo. Posgin
XapaKTepPU3Y€EThCs MOCIIAOBHICTIO Ta METOAMYHICTIO BUK/IAIEHHS MaTepialy: JaHa
3aranbHa KIacHQikauis cranei, Micle Ta ponb craineil 3 HU3bKHM BMIiCTOM BYTJIEL[O,
y3arajJbHeHO CIoco6H BUPOOHUIITEA HU3EKOBYTIIELIEBHX CTANEH.

Be3yMOBHO BHaTMM Ta MaKCHMAJIBHO [IOBHMM € aHAJI3 iCHYIOUMX Ha CBOTOHI
METOAIB OTPMMAHHS HH3BKOBYIJIELEBOI CTalli Bi BHPOGHHMIITBA CTAll y KHCHEBHX
KOHBEPTOpax 3 Pi3HOMaHITHUMH MOAMGIKAaLisSMH CHCTEM BIyBAaHHS, ra30KHCHEBHX
KOHBEPTOPiB, KOHBEPTOPIB aPTOHHO-KMCHEBOTO XyTTS, METOJIB MO3aIi4HOi 0GPOGKH
crani. [IpuBeneHi oCHOBHI JOBOOM «3a ilnpom» iX BUKODHCTAaHHS IJI1 OTPHMaHHs
HHU3BKOBYTJIELICBUX CTaJIei.

Poazin xapakTepusyeThcsi BEIMKOK KiNBKICTIO NMPOAHATI30BaHO! BiTYMIHSHOL
Ta 3aKOPAOHHOI JjiTepatypu (100 mkepen) Ta SKiICHUM METONWYHHM BKJIANCHHSM.
®aKTHYHO MaTepiaau pPo3ily MOKHa BUKOPHUCTOBYBATH IS BAK/IANAHHS AUCIMILIIH
TIOB’I3aHMX 3 TEOPI€I0 Ta TEXHONOTII0 METATYPTiffHOr0 BUPOGHHUITBA s acIipaHTiB,
MaricTpiB i 6akanaspiB y 3aKIagax BHIIOI OCBITH.

TaxuMm 4uuHOM, y po3zimi cdopMoOBaHi 3aBIAHHS HOCIIiKEHHS 3 po3pobxu
TEXHOJNIOTIYHMX OCHOB OTPMMAHHS CTallelf 3 HM3BKMM BMIiCTOM BYIVIELO y CTAilb-
KOBILI 33 PaXyHOK OKHCIIOBAJIBHOT IPO/TyBKH.

Y apyromy po3aini BUKOHaHa TepMOAMHAMIYHA OIIHKA MOXIMBOCTI nepebiry
peakuiii mpu NOHHOMY HPOXYBaHHI MeTamy B KoBun. JIisi IBOTO aBTOpoM OyB
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BHKOHaHUM TepMOAMHAMIYHMI aHalli3 MOXJIMBOCTI MPOTIKaHHA XiMIYHHMX peakilii 3a
NOKa3HMKOM BinpHOI eHeprii ['i60ca. [lucepranTtka 3mificHWiIa imeHTHGiKaIi0
OLISHOK B3a€MOZii ra3oBHX Oynab0aliok, IO YTBOPIOIOTECS NP MPOJyBaHHi: ra3oBa
Oynbbamika — MeTa, razoBa Oyas0arka —IIiaK, MeTal — IUIaK.

Jlns ananizy Gyno ob6paHo 26 MOXIUBHX peakiii (Tab6a. 2.1). Ha xains, cama
nporenypa oOpaHHS peaklid, SKi IOCTI[KyBaiuCsi Ha IpeIMeT WMOBIpHOCTI
NPOTIKAaHHA i 4Yac NpPOXyBaHHSA KUCHEM, 3aJMINMIACS I103a MEXaMH pPOGOTH.
BoueBuap, Oy10 BUKOPHCTaHO CydacHHH MakeT TEPMOAMHAMIYHOIO MOJEIIOBaHHS
HSC Chemistry Outokumpy a1 BU3Ha4YeHHS BCiX MOXJIMBUX PEakKiliif, 10 MOXYTh
MaTH Miclle IiJl 9ac KUCHEBOI IIPOIYBKH.

JUiss BH3HAaYeHHS WMOBIPHOCTI MPOTIKAHHA 3a3HAYEHMX peaKiii BHKOHaHi
po3paxyHKu eHeprii [i66ca B 1BoX BapiaHTax: 3 ypaxyBaHHSM JIMILIE TEMIIEPATYPH
MeTaly, Ta 3 JOJaTKOBMM YpaxyBaHHSM TiIpOCTATHYHOIO THUCKYy B KOBIII, SKHH
3MIHIOETBCS MiJ Yac migiiomy Gynbbaruku. Pesynsraté pospaxyHKiB MpeacTaBIeHO
Ha 18 puCyHKax Ta cucTeMaTH3oBaHO y Tabmuui 2.3. 3 ypaxyBaHHSIM BeIMKOi
KiIBKOCTI MaTeMaTHYHUX oOOuHCIeHb BapTo Oyno 6 BKas3aTH, SKUH caMme
KOMII'FOT€pHHH MakeT 6y10 BUKOPUCTAHO IIPH PO3PaxyHKaXx.

AHani3 OTPUMaHHX pe3yNbTaTiB [AaB MOXJIMBICTH BCTAHOBHTH, SKi came
peaKIii MOXyTs MPOTiKaTH X JOHHIM IPOMYBIIi, pO3TAlIyBaTH iX y BiAMOBITHOCTI 3
AMOBIPHICTIO NPOTiKaHHA Ta 3pOSHTH BHUCHOBKH IWIONO BILIMBY (hEpOCTATHIHOTO
THCKY Ha iX IIPOTIKaHHS y CTaJleIIaBHJIBHOMY KOBII.

Tperiii po3ain NpHCBSYEHO IOCITIIKEHHIO KOHCTPYKTHBHHX OCOGIHBOCTEl
IPOAYBHUX OJIOKIB Ta iX BIUIMB Ha SKiCTh MacOIlEpeHOCY MPH BIyBaHHi CyMimIi rasis,
IO MICTATh KHCEHb. JlucepTaHTKa 3AifCHIIA BU3HAYEHHS OCHOBHUX HapaMeTpiB, IO
BIUIMBAIOTh Ha MAacOOOMiHHI IIPOIIECH B BaHHI CTAJEpPO3IMBHOTO KOBIIA. Y SKOCTI
UinboBOi QyHKIII, IO BH3HAaYae eeKTHBHICTH MacOOOMIHHHX TpOIeciB B 06’ eMi
PO3ILUIaBy CTaJIEPO3JTMBHOIO KOBIIA IIPUHHATO Yac roMoresizaiii. s mociimkeHb
BHKOPHCTaHO METOJ HHU3bKOTEMIIEPATYpHOro ()i3MYHOIO MOJENIOBAHHS. 3a y4acTIO
JMCEPTaHTKH po3poliieHa cremiankHa TabopaTopHa yCTaHOBKAa, Ha sKid 6ymo
IIPOBEZIEHO HU3KY €KCIIEpUMEHTIB.

VY nmepmid 4YacTHHI eKCHEpUMEHTAIbHMX MJOCHif)KEHb BHBYABCS BILIMB
XapaKTepHOTo pO3Mipy IPOXiJHOro KaHATy JOHHOIO MPOLYBHOro 610Ky (MOZENh
IIPOAYBHOrO OJNIOKY 3 IMTMHHMM IPOXiJHUM II€PETHHOM, pPo3pobleHa 3a yYacTiO
AUCEPTaHTKH) Ha Yac roMoreHisanii MeraneBoi BaHHH. Ha 0cHOBI 06poOKH JaHUX 3a
METOJHKOIO aBTOMOJENBHOCTI BAANOCS BU3HAYUTH PALliOHAIbHI PO3MipH IIiIHH, SKi
MOBHHHI Ckiajaty 1-2 mm. Ha xans, B poGOTi He HaBeIEHO AETATBHOTO PO3PAXYHKY
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THIOXiHOI JIorapudMa KPUTEpil0 TOMOXPOHHOCTI, IO HEII0 YCKJIATHIOE CIIPHAHSATTS
Marepialy i He Ja€ MOXUIUBICT OLIHUTH KOPEKTHICTh BUKOHAHMX PO3PAXYHKIB.

Ha npyromy erami nocmimkyBanacsi e(peKTHBHICTh TOMOTeHI3allil PigUHA i
4ac MpOAyBaHHS B 3aJI€)KHOCTI BiJl BUIIB IPOAYBOYHHUX OJIOKIB IS BAYBaHHS Ia3iB: 3
KaHaJIBbHMMH  Oynp0allkoyTBOpIOBaYaMW,  INIIMHHHAMH, 3  HEHANPaBJIEHOI
HOPHUCTICTIO. 3po6JIEeHO aIloCTepiOpHHUI BHCHOBOK, W0 “HAMOLIBII €(EeKTUBHOIO
KOHCTPYKIli€fo OynpOallkoyTBOpIOBaua B CKJIaAi [JOHHOTO IPHUCTPOKO IS
IPOXyBaHHS PO3ILIaBiB € BUKOPUCTaHHS MaTepialiB HEOPi€HTOBAHOI IOPHCTOCTI a6o
IIUTMHHEMX Oynpbamko yTBOproBadiB”. Be3yMoBHO, 1e TBepIKeHHs mMOTpedye
IIepeBipKU Ha IIPOMUCIOBOMY 00 €KTi, IO € HACTYITHUM HAIPAMKOM JOCIIiIKEHb.

POZI3MHKOIO IIHOTO PO3/Iily € OTpPHMaHi peKOMeHZAIl IIOAO0 BAOCKOHAIEHHS
KOHCTPYKIIil JOHHOTO IIPOyBHOTO GJIOKY AJIsi YMOB ITPOAYBKM CYMIIIIIIIO JBOX Ia3iB.
3ampornoHOBAaHO BBECTH B KOHCTPYKIIO MOHHOIO IPOLYBHOTO OIIOKY KaMepy
TIONEPENHBOrO 3MilllyBaHHS TEXHONOTIYHHMX ra3iB, WO MiABOAATHCS YEPE3 OKpPEMi
LWIIHAPYYHI KaHanW. ITin gac eKcIieprMeHTIB BCTAQHOBJIEHO, IO ONTHMAJbHI KyTH
BIIXWJIEHHS KaHAJIB BiJl BEPTHKAIbHOI OCI IIOBMHHI CTaHOBHUTH 25-40°, 1o,
0e3yMOBHO, € €JIeMEHTOM HayKoBOi HOBH3HHM. OTpUMaHWM pe3ylabTaT [ae
MOJXJIMBICTh MiHiMi3yBaTH BTPaTH MIBUIKOCTI 1 THCKY IPH 3MillyBaHHi.

Y 4erBeproMy po3didi JOCIiIKEHO OCOGIMBOCTI MepeMilIyBaHHS pixkoi
BaHHU MpH MOHHIH Oynp0amKkoBifi HpoxyBui 3a pi3HMX IapaMeTpiB MyTTS.
3aciIyroBye Ha CXBaleHHsS CTBOPEHHS J1abOpaTOpHOi yCTAaHOBKH, 5Ka (aKTHYHO €
ABOPIBHEBOIO aBTOMATH30BAHOK iHPOPMALIHOW CHCTEMOIO, 3a PaXyHOK Ilepejadi
nanux depe3 ALIII Ha komm’rorep. Lie no3Boise 3xiticHioBaTy 1EGPOBY 06pobKy Ta
aHaJli3 OTPMMaHMX JaHWX. BaTHBHMH YacTHHAMHU J1aGOPaTOPHOI YCTAHOBKM OKPIiM
3asHaueHoi AI[l e Mogmens XiBuly 3 [OHHMM IPOLYBHHM OIOKOM (B SKOCT
MOJICTIBHUX DPEYOBHH BHKOpHCTaHa Bojga Ta cine NaCl), moBiTpsHmii Kommpecop,
CHCTEMa DpeTyNIOBaHHS TOoJa4i IOBiTPs, Bifeokamepa, [OAaTYMKH KOHTPOJIO
eNeKTponpoBiaHOCTI. Ha janb, B po6OTi He BKa3aHO TeXHIYHI MapaMeTpH i, IKHii THIT
JaTYMKiB €JIEKTPOIPOBITHOCTI OYyJI0 BUKOPHCTAHO.

3 BUKODHCTaHHSM KPHTepiiB MOLIGHOCTI TiApOJMHAMIYHHMX CHCTEM, a CaMe:
kpurepiiB BeGepa, ®pyna, PeiiHonsaca, Apximena, Monu¢bikoBaHOro KpHTEpiiO
®pyna, 00IpyHTOBaHO IapaMeTpH MPOBENECHHS €KCIEPUMEHTATBHUX NOCILKEHb 3
METOI0 HaWb1IBLIOI BiAMOBIHOCTI IPOMHCIOBOMY 06’ €KTy — KiBIIy MicTKicTio 250 T
nianpuemctsa Kamer-crans. ITpu 1boMy TBep/OKEHHS “BiANOBINHO 10 piBHAHHS (4.6)
BCTaHOBJICHO, 110 BHTpaTa MPOAYBHOI'O ra3y Ha MoAeni MoBHHHA Oytu y 2,85 pasu
Ginbla 3a BHTpPaTy MNpPOYBHOTO ra3y Ha pealbHOMY HpPOMHCIOBOMY 06’ €KTi”
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notpebye J0JaTKOBOrO OOIPYHTYBaHHS, OCKUIBKMA B poOOTI HE HaBEAEHO BiJIOBiAHI
PO3paxyHKH, IO He Ja€ MOXJIUBICTh OLIHUTH 1X KOPEKTHICTb.

3a pesyiapTaTaMH [JOCHiI)K€Hb OTpHMaHa HH3Ka IiKaBUX U1 HayKd
pe3yJIbTaTiB:

e 3MiHa KOHIIEHTpallii MoAeIsHOI pedoBUHHU — colli NaCl Ha moBepxHi po34MHY Ta Y
CepeluHi MOJIENBHOrO KOBIA 3a YaCc MNPOAYBKM IIPH PI3HUX BHUTpaTax
npoxyBHoro rasy. IIpo mpoMy peski oOTpuMaHi pe3ynbTaTd NOTPeOyIOTh
JOaTKOBOT'O OOIPYHTYBaHHS: Ha pUCyHKax 4.3 Ta 4.4 oTpuMaHi CrutaifH-rpadiku
KOHIIEHTpaIlil MOJENbHOI PEYOBUHHU IPU BUTpaTax MpoAyBHOro rasy Bixg 0,171 —
1,368 M*/1'ron. I'padixu 4 (Burpatm 1,026 M°/T'To;) BiANOBIAAIOTH BiTHOCHO
IUIaBHiM 3MiHi Konnerpaui'i, II0 BiJTIOBiZla€ 3aKOHAM MacoIlepeHOCy, BOAHOYAC,
Ha IHmMMX rpadikax mnedl mnpouec BinOyBaeTbes crymiHdacto. OcoOaMBO Lie
crocyeThes rpadiky 5 (Butpatu 1,368 M%/1-Tox).

¢ OuiHeHa SKiCTh Ipoliecy yTBOpeHHs Oyap0aInok I pi3sHUX BUTPAT MPOLYBHOTO
rasy 3 BHKODHCTaHHSM BiZICO3HOMKH Ta HACTYIIHOTO aHali3y 3a JOIIOMOTOIO
rpadiuHoro nakety Coreldraw B 3aJIeXXHOCTI BiJl pe)KHUMiB IIPO/LyBKH.

e OrtpuMaHi piBHI €IeKTPONPOBITHOCTI B KiHIII MPOAYBKH 3a BCiMa JaTYMKAMH U
pi3sHMX BHTpaTax HpoAyBHOro raszy (puc. 4.17-4.21), mo mO3BONMIO 3pOOUTH
BUCHOBKM IIOAO CTYIEHIO pPIBHOMIPHOCTI pO3MOBCIOMXEHHS MOJIEIBHOI
npucanky comi. I[Ipu npoMy, npu onuci gaHoro napamerpy B poGOTi IPHBOAUTHCA
Horo omiHKa Ha sKicHOMy piBHI (“Kpalle piBHOMIpHE PO3MIOBCIOKEHHS,
“HaifibinpIla HEONHOPIOHICTH IOKa3HWKIB”) 6e3 KOHKPETHHX KiUIBKICHHX
XapaKTEepPUCTHK.

e 3a PaxyHOK Oe3nepepBHUX BUMipIOBaHb OTpHUMaHa OUHaMiKa
€JIEKTPOIIPOBOJAHOCTI 3a JaTYMKaMH, IO PO3TAIIOBaHi GJIM3bKO OO0 GypMH Ta Ha
IPOTHUIIEXHIK CTOpOoHI KoBmry. Ile nano MOXIMBICTE OLIHHTH B AWHAMII[ 3MiHY
KOHLIEHTpallii MOIENbHOI PpEYOBHHH B pIi3HHX MAUISHKAX, HAsgBHICTH YH
BiICYTHICTb 3aCTiHHMX 30H, OTpUMaTd iH(MOpMaLio MO0 Yacy, MOTPiGHOro Ha
TOMOT€HI3allil0 B 3aJIEXKHOCTI BiJ] BATPAT rasy, mo Bayerses. Ciif 3a3HaunTH, MmO
nojanbma o0poOka eKCIepUMEHTAIBHMX JaHuxX MertogoM  “IIIBuakoro
nepetBopeHHss Pyp’e” (Fast Fourier transformer) aGo BeitBner-anamnisy (wavelet)
J03BOJIMTE OTPUMATH KiIBKICHI OIL[IHKH PiBHS I'OMOTeHi3allil Ta HOBi JaHHI IIOAO
nepediry riipoAMHaMivyHUX IIPOLIECIB B BaHH] KOBIIIA.

TakuMm uyuHOM, NpOBeneHi eKclepMMEHTalbHi JOCTIIKEHHS Ta IX aHali3

JO3BOJIMIA 3pOOUTH BHCHOBKM INOAO PAIliOHAIBHOTO pEXHUMY BIyBaHHS Trasy.

BcraHosneHo, mo HaWKpalli pesynbTaTH TrOMOreHi3alii OTPUMaHoO IIpH
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iHTEHCHBHOCTI BBEeJleHHs y BaHHY raszy 1,026 m>/1-crani Ha rogusy (0,36 Mm%/t crani
Ha'TOJ IpH INepepaxyBaHHI Ha pealbHUI IPOMHUCIOBHHA 00’€KT — CTaJIepO3THBHHI
KiBII eMHicTIO 250 T).

VY n'aTomy po3aiai 3 METOIO OIIIHKM MOXIIUBOCTI OKUCIIEHHS BYTJIEIIO IIPH
Horo HeBeNWKiH KiNBKOCTI y po3muiaBi Oylno NpOBeAEeHO BUCOKOTEMIIEpaTypHE
¢i3udHe IOCTIIKEeHHS B J1abopaTopHid iHmykuidHi# meui emHicTio 1 kr. s
IIPOBEICHHS €KCIIEpUMEHTIB Oynia po3pobiieHa BiAmoBigHa JabopaTopHa yCTaHOBKA.
CyTHiCTh IOCHiDKEHHS TNoJsrajia y BOyBaHHI Ta30BOi CyMillli KHCEHb-HiTpOTeH
pi3HOI KOHIIEHTpallil B pO3IUIaBlIeHU# MeTan (cTanp 3) depe3 alyHAOBY TPYOKy 3
ZiaMeTpoM OTBOpPY 2 MM, SIKy IO pacIUIaBIIEHHIO MeTaleBoi BaHHH OyJ0 3aHypeHO
Kpi3b OTBIip y KPHILIL MOJIEi 10 CaMOro AHMINA TUITIIO Ta HepioAMIHOMY XiMiuHOMY
aHaNli3i AWHAMIKH BMICTy BYTJIELIO, KpEMHil0, MapraHino, cipku, ¢ocdopy. dis
BH3HAYEHHS pPalliOHAIBHOI BUTPATH CyMillli KUCEHb-iHEPTHHWM ra3 OyJ0 BHKOHAHO
JOJAaTKOBHI €KCIIEpUMEHT Ha XOJOonHi#t Mopneni. BcraHOBIEHO, IO palioHANBHI
BUTpaTH rasy Ha IpoAyBaHHS NMOBUHHI ckiagatu 0,075 n/rox.

3a pe3ynbTaTaMH IIPOBEIE€HHS BHCOKOTEMIIEPATYPHOIO  AOCIiIKEHHS
OWcepTaHTKa 3poOmia IIKOM OOIpyHTOBaHHMM BHCHOBOK INOAO OINTHMAIBHOIO
BMICTy KHMCHIO B CyMillli IPOSYBHUX ra3iB. BcTaHOBIIEHO, IO palliOHATBHEM € BMICT
kucHIO 30%. ¥V BUNafKy MEHIIIOro BMiCTy KHCHIO e()eKTHBHICTh BUOAICHHS BYTJIEIIO
€ HEJOCTaTHBOIO, a y pa3i GiNbIICro — OKUCIIOETHCS 3HAYHA KiBKICTh KPEMHIIO Ta
Maprasuo IIp¥ He3HAYHOMY 301IIbIIEHH] IBUIKOCTI OKUCIIEHHS BYTJIELIIO.

Takox 3a pesynpraramMM €KCIEpHMMEHTAIBHUX IOCHTIDKEHb OTPHMaHi TpH
perpeciiiHi Mozeni y BUTIISIII MTOJTIHOMIB APYTOro CTYIEHIO, SKi ONUCYIOThL 3HIKEHHS
BMICTy BYTJIELIIO B 3aJIEXHOCTI BiX yacy mpomysanHs (60-240 ¢) mpu BMICTi KMCHIO ¥
cymimi razy 10%, 30% ta 50% Bimmosiguo. Cami Mopjemi MarOTh BHCOKHI
xoedimieHT nerepmiHoBaHocTi (Bix 0,96 mo 0,99) Ta BuKOpHCTaHi aBTOPOM po6OTH
IJ1s TIPOTHO3YyBaHHS BMICTY BYIJIEIFO y po3IuiaBi yepe3 8-10 XBHJIMH IpOIyBaHHS.
[To3UTHUBHO OLHIOIYM OTPHMaHi pe3ylnbTaTH, CIiX 3a3HAYMTH, IIO0 perpeciiui
Mozeni moOynoBaHi jumie 1O 4-0X EKCIEPUMEHTAIBHMX TOYKaxX i1 MalTh TPU
CKIaJ0OBMX (NepIIOro CTyIeHs, OPYroro CTyNeHs, BinbHUM Koedimiedrt). To6To
CTymiHb CBOOOAM (Pi3HHUIA MiX KiNBKICTIO €KCIIEPUMEHTAIBHMX TOYOK i KiJIBKICTIO
KOeQIIi€HTIB PerpeciiHOro piBHAHHA) CKIaja€ JMIIE OJMHHIO. ToMy s
BHKOPHCTAHHS OTPMMaHHMX MOZEJIEH I IPOTrHO3yBaHHS BMICTy BYTJIEIFO HEOOXiTHO
JOAATKOBO TMPOBECTH MOMCIEPCIHHMM aHali3, 30KpeMa, OOYHMCIMTH CTaHAApTHI
TIOMUJIKM JIJIsl KOe(illieHTiB, a TaKOX 3MiMCHUTH MepeBipKy 3HAYUUMOCTi KoedillieHTiB
piBHsAHB 3a KpuTepieM CrblofeHTa. Jl0aTKOBO BHpIIIEHHIO NIpoGieMd HamifHOCTI
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OTPMMaHMX piBHSHb MOXE CIPHATH 30iNBIIEHHS KiIBKOCTi €KCIIEPUMEHTAIBHHUX
TO4OK ab0 IPOBENEHHS IEKITBKOX EKCIIEPUMEHTIB 1 YCEpEeIHEHHS OTPHMaHHX
pe3yJbTaTiB.

3a pesynbTaTaMmu poGuTH COOPMYNIBOBaHI 3aralbHi BHCHOBKHM, SKi
BIATNOBIAIOTh 3aBAaHHAM pOOOTH, INO CBIMYATH IIPO BHUKOHAHHA ILIaHy
JMCEPTALIHHOTO JOCIiKEHHS. ‘

AHari3 po3finiB po6oTH 103BOIIsE 3pOGHTH BECHOBKH, IO AMcepTanis nobpe
obopMmileHa, HamMCaHa TPaMOTHOIO TEXHIYHOIO MOBOIO, XapaKTE€PU3YEThCS
IUTICHICTIO, BUCOKMM HAayKOBHUM DiBHEM. 3a CBOIM 3MiCTOM i PiBHIO AOCHTIKEHB, 11O
CBOI# 3aBEpINEHOCT] 1 MPAaKTHYHUM pe3ylbTaTaM JaHa poboTa BiANOBiJaE BUMOraM,
IO TpPeX'SBIAIOTECA 10 AUCEpTaliii Ha 3706yTTS HAYKOBOIO CTYIEHIO JOKTOpa
dbinocodii.

3. IloBHOTAa BHKJAJEHHS Pe3YJbTATIB JI0CHKEHb B 0ny0JikoBaHHX
npansx
OcCHOBHI TTOJIOXKEHHS AUCepTallil omyOikoBaHi B 17 HayKOBUX IIpalisX, Y TOMY
gHcoi: 5 craTel, 10 BHECEH] 10 mepeniky GaxoBux BuAaHb Ykpainu (1 aHrIiHCEKOI0
MOBOI0), 1 mareHT YKpaiHu Ha KOPUCHY MOZelb, 11 Te3 monoBine# Mi>XKHApOIHUX Ta
BCEYKpalHCHKHX HAyKOBO-TEXHIYHHMX i HayKOBO-NIPaKTWYHUX KOH(epeHLiH, onHa 3
SIKMX IPOXOAMIIA 32 KOPAOHOM.
Po3minu mucepramii BHCBITIEHO B omyOusikoBaHUX mnpaisx Apennmad H.A.
3TiJHO HOMepaM, HaBeJIeHUM Yy CIIUCKY JUcCepTallii:
e Posgin 1 — nonoBigs Ha MixkHapoaHi# KoHpepeHIii Nel2
e Posgmin 2 - ¢daxoBa Ned, nomoBigp Ha MiKHapomHuX KoHpepeHmisx Ne8, NelQ
Nell |
e Pozgin 3. ®axoi Nel, Ne2, Ne5, maTeHT Ha KOpHCHY Mozenb Ne6, HOMOBiIb Ha
MiXHapoIHUX KoHPepeHItisx No7, Ne9, Nel3
e Pozgin 4. ®axosa Ne3, nonoBigs Ha KoHGpepeHIii Nel5
e Pozgin 5 JlomoBias Ha koH(epenwii Nel4, 15, 16, 17

TakuM YuHOM, OmyOJikOBaHi Ipami [JOCTaTHBO IIOBHO BigOOpaXkaroTh
OCHOBHHI 3MiCT po6OTH.

4. AHaJIi3 HAYKOBHX pe3yJbTaTiB AHcepTamii

ITepwuii nynkm naykoeoi Hoeusnu: “OTpuUMalld NOJAIBIIOTO PO3BUTKY
ySBJIEHHS IIOAO Iiepebiry OKUCITIOBATBHHUX peakiii B 0araTOKOMIIOHEHTHHX
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3aJ1i30BYTIIENIEBHX CIUIaBaX 3a PaxyHOK KHCHEBMICHOI razoBoi (a3u Ta THCKy Ha
IPOLIECH OKUCJIEHHS BYTJIELIO Ha eTalli Io3amniyHoi 06pobku craii. BcranosneHo, mo
BipOTiOHICTE TpPOTiKaHHSA peakiil PO3YMHEHHS KHCHIO Yy DO3ILUIaBi Ta OKHCIEHHS
Byriemo g0 CO 36inbnryerscst Ha 19% BimH. npu 36inbIIeHH] TUCKY y 34 pas3u 3a
PaxyHOK TiIpOCTaTHYHOTO BILUTMBY IIapy MeTaly Ta ILIaKy JJs CTalepO3IHBHOIO
KoBIIa eMHicTIO 250 T” ‘

ITpo6ieMamMu TEpMOIMHAMIYHHAX JOCTIKEHb IIPOIECiB OKUCICHHS CKIaJ0BHX
IOMIIIIOK 0araTOKOMITOHEHTHHX 3aJli30BYIJIEIIEBUX CIUIaBIB 3aiManacsi JIOCHTh
BEJIMKAa KiJIBKICTh MOOCTIAHHMKIB OO i OZHOYacHO 3 HaucepTaHTKolo. IlepeBakHa
OLIBIIICTE MOCTIMKEHb BiIHOCHTBCS AO IPOLECIB BHUIUIABKH CTali y IUIABHIIBHHX
arperarax i YMOB B3a€MOJii LUIAKO-METAleBOi eMyNbCii 3 KHCHEBHMH
CTPYMEHSIMH, III0 BUTIKAIOTH 31 3BYKOBOIO Ta ITOHA/I3BYKOBOIO IBHAKICTIO.

3acimyroro 3m100yBauykd i HOBUM BHECKOM € JeTalbHE BHBUYEHHS BILIUBY
(epoCTaTUYHOro THCKy Ha MOXIIMBICTh IIPOTIKaHHS peakii OKHCJIEHHS IIpU
BAyBaHHI KHCHIO. [lucepTaHTka 3IilficHWIa ineHTHQiKalil0 AUISHOK B3aeMOJIIl
ra3oBux Oynp0amoK, IO YTBOPIOIOTHCS MpPU IMpOIyBaHHI: rasoba Oynpbamka —
MeTall, ra3oBa Oyip0alika —IUIaK, MeTal — [UIaK. 3aBISKA PO3paxyHKaM eHeprii
['i66ca 3 ypaxyBaHHSIM (PepOCTaTUYHOrO THUCKY B KOBIII, SKHI 3MIHIOETHCS IiJ 4ac
migitoMy Oynp0alIky, BCTaHOBJIEHO, SIKi caMe peakilii MOXKyTh IPOTIKaTH IpH AOHHiH
npoxyBui. [TopiBHsIBHI po3paxyHKu eHeprii [[i66ca st peaxiil OKMCIEHHS ByIJIELO
IpH HOPMAaJIBHHUX yYMOBaxX Ta 3 ypaxXyBaHHSAM ()epoCTaTHYHOTO TUCKY IO3BOJIMIU
BCTAQHOBHUTH, IO PpeaKilisi OKHCIEHHS BYIJIEMIO B KOBHI NPU MPOIYBIi MeTay
KHCHEM Ma€ CIPUSTIUBI YMOBHU IJIs IPOTiKaHHS.

Jpyzuii nynHkm Haykoeoi HoeusHu: ‘“3a pesynbTaTamMu  (i3MYHOTO
MOJIE/IIOBaHHS [P BUKOPHCTaHHI METOAY TiHHOBOI 3WOMKM BIIEpILE BCTAHOBJIEHO,
IIO IIPY B3a€EMOJi1 ra30BUX MOTOKIB, SIKi BUTIKAIOTh 3 OMHAKOBHUMH ra30AMHaMiYHUMHI
XapaKTepUCTUKaMU B TNOPOXKHUHY KaMepd 3MilryBaHHSA IIix KyTtoM 25-40° mo
BEpPTUKATBbHOI Bici KaMmepH, BinOyBa€TbCs IIOBHE iX 3MillyBaHHs 0e3 BTpaTé
IIBUJKOCTI IIOTOKY CyMiIi rasis”

HoBu3Ha [aHOro IyHKTy mOJSrae y BH3HAYEHHI palliOHAIBHOTO KyTa
IiIBeJIeHHS IIOTOKIB KHCHIO 1 iHEpTHOro rasy y Kamepy 3MillyBaHHS i 320e3medeHHi
IpY IIbOMY MiHIMaIBHUX BTpaT IIBHIKOCTEH i TUCKIB. 3a3HAUEHE € YK€ BaXKIUBHUM,
OCKIJIBKY IIBUJKICTD BUTIKaHHS CyMillli ra3iB IiJi BU3HAYEHHM THCKOM € 3aM0pyKOO
IIPOBEACHHS AKiICHOTO 3HEBYTJIENIOBaHHA. SIK BipHO 3a3Ha4eHO y po0oTi, IIiABeIeHHSI
ras3iB I IpSMUM KyTOM Ha3yCTpiu OJWH OJHOMY NPU3BOOHWTH A0 Maike MOBHOI
BTpaTH IIBHIKOCTEH 3a paxyHOK BIIPOBA[KEHHS MOJIEKYJ Ia3y OJHOTO IIOTOKY Y
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inmmit. ITig 9ac eKCIepMMEHTIB BCTAQHOBJEHO, IO ONTHMAJbHI KYTH BiIXWJIECHHS
KaHaJIiB BiJi BEpTHKAIBHOI OCi MOBHUHHI CTaHOBUTU 25-40°. OTpuMaHMii pe3yabTar
Ia€ MOXJIMBICTH MiHIMi3yBaTH BTpaTH IIBUAKOCTI 1 THCKy CTPYMEHSAMH IIpH
3MilyBaHHi.

Tpemiii nynkm HayKoeoi Hogu3Hu: ]I IPOMHCIOBHUX yMOB 06pOOKH cTaii y
KOBIII €MHicTIO 250-T 3a pe3ynbTaTaMH HU3BKOTEMIIEPAaTypPHOIO MOJEIIOBaHHA
(pimuHa, mo iMiTye crame - Boja), BCTAHOBIEHO TiJpOAMHAMIYHI ocobmuBoOCTI
TOMOT€eHi3allil PilMHK B CTAJIEPO3IMBHOMY KOBIIi IIPY JOHHIH IPOIYBIi CyMilIIIO
CHCTEMH «KHCEHb-HEMTpalbHHUM ra3». Brepiie BCTAHOBIEHO, IO 33 iHTEHCHBHOCTI
IM3/T'Toz (332 yMOB 36iIBIIEHHS] BUTPATH MPOAyBHOro razy Ha 20% y MOpiBHAHHI 3i
CTaH[]APTHOIO TEXHOJIOTI€I0) BiAOYBa€ThCS YTBOPEHHS TaHICHI[IAIbBHUX IIOTOKIB, fAKi
MyJbCYIOTh ¥ 3aTy4aroTh GiNbITy YacTUHY BaHHHM (~ Ha 52%) 10 IepeMillyBaHHS Ta
~ Ha 42% CKOpOYYETBCS TPHBAIICTh YCEPEOHEHHS XiMiYHOTO CKJIamy PiIMHH IPH
IOJaBaHHi y SKOCTi iMiTaTopa H0GaBKH, 0 PO3UUHSETHCS, XIOPUAY HATpi0.”

3HayeHHs I[LOT0 HAYKOBOTO MOJIOXKEHHS MOJISIrae B TOMY, IO 32 pe3yIbTaTaMHt
IOCIi/DKEHh OTPMMaHi HOBI HAyKOBi 3HAHHS IWIOJO INOBeAiHKH Oyiapbamok B
3aJIeXKHOCTI BiJl BUTpaAr rasy. BiIMiHHOIO pHCOI0 OTpUMaHMX pe3yJIbTaTiB Bij paHille
BIIOMHX € Te, IO BH3HAYEHI PEXMMH IMPOMYBAHHS, IPU SKUX CIIOCTEPIracTbecs
HaWO1IBIIKHA MOTIK 3 GyIBOAIIOK, SIKi MAIOTh HE TUIBKY MPSIMOTiHIHHUN piBHOMIpHHA
pyX, ajie i Ha MeBHiil BUCOTI BiJ MpOXyBHOro 610Ky HabyBarOTh iMIIyJIECHHMH PyX 3
KyTOBOIO IIBHAKICTIO, III0 CIIPHYHHSE IepeMilllyBaHHS B 06’€Mi BaHHH A0 TOrO, SK
Oynsbaiiku HOCATHYTh moBepxHi. [Tomi6Hi pyxu Oymsbamoxk migBHIIYIOTH 4ac i
e(eKTHBHICTh KOHTAKTYy 3 ByIJIEIleM B PO3ILIABI, [0 CIIPHATHAME 3HEBYTIIEIFOBAHHIO.
BcraHoBeHO, MO0 HaKpamy pe3yabTaTH TIOMOreHi3alii OTpUMaHO IIpHU
iHTEHCHBHOCTI BBeJIeHHS y BaHHY rasy 1,026 m/1-ctani Ha roguny (0,36 M/t crani
Ha TONWHY I@IpH T[lepepaxyBaHHI Ha peajbHUN IPOMHUCIOBHH 00’€kT —
CTaJIepO3TUBHUM KiBII eMHicTIO 250 T).

Yemeepmuii nyhKm Haykoeoi HoeusHu: “3a pe3yiabTaTaMé J1abOpaTOPHOIO
BHCOKOTEMITEPATyPHOT'O MOZIEIIOBAHHS BIIEPILIE BCTAHOBJIEHO, IO 32 YMOB IIPOXYBKHU
MeTaJeBOro po3IuiaBy 3 BMicToM Byrieto 0,3%Mac. CyMilIIIIO CHCTEMH «KUCEHB-
HeWTpanpHUM ra3» npu BwmicTi kucHi 20-30% crocTepira€TbCsi NPiOPHUTETHE
OKHUCJIeHHS ByrJjeo 3i mBuakictio 0,056 %Mac/XB 3 OCATHEHHSAM HOro KiHIIEBOTO
BMicTy 0,01% 3 MiHIMaJIbHUM OKHCIIEHHSM iHIIUX JOMIIIOK Y PO3ILIaBi”

SIx mpaBWJIBHO BiAMidae MUCEPTAHTKA, HayKOBa HOBHU3HA IHOIO ITOJIOKEHHS
II0JIAra€ B TOMY, IO BIEpIIe BCTAHOBJIEHO palliOHAJIBHE CIIiBBiAHOIIEHHS KHCEHBb —

HEHTpaJIbHUM ra3 IpH MpOAYBII MeTaly, 10 JO3BOJISIE 3 OOHOro OOKy 3abe3mednTu
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OOCUTh IIBHIKE 1 eQpeKTHBHe 3HEBYIJIEHIOBaHHS 1 3amobirty Ipu LbOMY
HAQJJIMIIKOBOMY OKHCJIEHHIO I[IHHMX JIETYIOUMX €JIeMeHTIB. 3a pe3yjbTaTaMu
JIOCTiIKeHHS Ha J1abopaTopHi#i yCTaHOBLI ITiJf Yac IUIABJIEHHS CTajli Mapku 3 B
TUTeJIBbHIH Iedi 3 BAYBaHHSAM CyMIIlli KUCEHb-HITPOT€H IIPU Pi3HUX CIIiBBIAHOIIEHHIX
rasiB 3po0JIeHO LIIKOM OOIPYHTOBaHHMM BHCHOBOK IIOJO ONTHMAIBHOIO BMICTY
KHCHIO B cyMimi. BecranoBneHo, mo parioHanbHUM € BMicT KUcHIO 30%. Y Bunanky
MEHIIIOT0 BMICTy KHCHIO €(deKTUBHICTh BHUJAJIECHHS BYTJIEII0 € HEJAOCTaTHBOIO, a Y
pa3i OinBIIOro — OKHCIIOEThCS 3HAYHA KUIBKICTh KPEMHII0 Ta MapraHijjo IpU
He3HaYHOMY 301UTBIIEHHI IIBUAKOCTI OKHUCIIEHHS BYyTIJemo. Po3paxoBaHa IIBUAKICTH
OKHCIIEHHS BYTJIEIFO JO3BOJISE IPOTHO3YBAaTH WOTO BMICT B 3aJI€XKHOCTI BiJ dacy
IIPOIyBaHHS. '

5. IIpakTHYHA 3HAYHMICTH OTPHMAHHX Pe3yabTaTiB

3HaueHHs IS HayKu po3poOOoK i BUCHOBKIB aBTOPKH IMOJIATA€ B KOMIUIEKCHOCTI
i CHCTEeMHOCTi OIpallfOBaHHS IHUTAHHS OOIPYHTYBaHHS MOXJIMBOCTI BHKOPHUCTaHHS
3HEBYIVICLIFOBaHHS CTAJIEBOr0 PO3ILIABY IIif] Yac Mo3amiyHoi 06po6KHU cTali y KOBII:

1. 3ampomnoHOBaHO HOBY KOHCTPYKIIIO IOHHOTO IPOXYBHOrO OJIOKY s
IIPOAYBKH 3ajli30BYIJIELIEBOTO DPO3IUIAaBY Tra30BOI0 CYMIIIIIIO CHCTEMH «KHUCEHb-
HelTpanbHUM ra3z». KoHCTpykuis BiApi3HAEThCS Bif paHIM po3poOJeHUX THM, IIO
BOHA CKIIQJaeTbesl i3 OynpbamkoyTBOproBaYa, KamMepH Ui 3MillyBaHHS TIa3iB Ta
KaHaliB Jiud miaBeneHHs ras3iB. OrpumanHo mnateHT YkpaiHm (Ne 126453
«BorseTpuBKMii 6JIOK A1 MPOIYBKU METATY Ta3aMu»).

2. CrBopeHO mabopaTOpHy YCTaHOBKY, fKka (aKTHYHO € JBOPIBHEBOIO
aBTOMAaTH30BaHOIO iH(OPMAIifIHOIO CHCTEMOIO, 3a PaxyHOK Iepeladi JaHHX 4Yepe3
ALl na xomm’rorep. Lle mo3Bomsie 3pificHioBaTH HUGpPOBY OGPOOKy Ta aHami3
OTPUMAHUX JAHUX IIOAO OCOOJIMBOCTI MEpeMilIyBaHHS PifKOl BaHHH IPH JOHHIM
Oynp06amKkoBifi NpomyBIi 3a pi3HHX MapaMmeTpiB AyTTA. BaIMBMMH YacTHHAMH
nabopaTopHOI yCTaHOBKM OKpiM 3a3HaueHoi AIIIl € moaens KiBIly 3 JOHHHMM
IIPOIYBHUM 6JIOKOM (B SIKOCTiI MOZIETIBHUX PEUOBHMH BUKOpPHCTaHa Boja Ta ciib NaCl),
NOBITPSHMI KOMIIPECOp, CHCTeMa DeryJIOBaHHs I0[a4i MOBITPs, BiJeoKamepa,
JATYUKH KOHTPOJIO €JIEKTPOIpPOBiAHOCTI. [l OLIHKKA CTYTEHI0O TroMoreHisarlii
MOJENBHOI  piIMHM  3alpONOHOBAHO  OLIHIOBAaTH  TakWii  mapaMeTrp  sK
€JIEKTPONPOBIAHICTS, 110, 6€3YMOBHO, OPUTiHATEHOK aBTOPCHLKOIO i/IE€O.

3. 3a pe3ynpTaTaMH JOCIi/KEHb PO3POOJIEHO TEXHOJOrIYHI pPeKOMeHAamil
IION0 BHKOPHUCTAHHS TEXHOJOIil JOHHOI MpPOXYBKA PIiIKOTO pO3ILIaBYy Y
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CTaJIepO3IMBHOMY KOBIII IpH TO3amigHidi 006po6Ii CcyMmimmmo rasiB CHCTEMH
«KHCEHb-HEeHUTpaIbHUH ra3» y IpOMHUCIOBUX YMOBAX.

4. Marepianmu aucepranii i po3po6ieHi 1abopaTOpHi YCTaHOBKHM MOXHa
BUKOPHCTOBYBATH IJIs BUKJIaJaHHS JUCIMILIIH 0B’ S3aHUX 3 TEOPI€IO Ta TEXHOJOTII0
MeTallyprifHOro BUpOOHHUIITBA IS acIipaHTiB, MaricTpiB i GakanaBpiB y 3akianax
BUILOi OCBITH i IPOBEAEHHS BiAMOBITHUX MYJIbTHIUCIHUILTIHAPHUX JOCTIIKEHb.

6. BinnoBixHicTh 3MicTY AWcepTamii cneniaabHOCTI

Nucepraniitua pobora Apenmad H.A. «Po3pobka TexXHONOrIUHMX 3acaj
OKHCIJIIOBAIBHOI IPOLYBKH‘ B CTAJE€pPO3IMBHOMY KOBIII NMPU BHPOOHHUITBI CTami 3
HU3BKMM BMIiCTOM BYIJIEIIO», 3a CBOIM 3MiCTOM BiAmoBizae cmemianbHOCTi 136
«MeTamypris», a piBeHb Ha0yTUX 3700yBaueM KOMIIETEHTOCTE! — “‘CTaHIapTy BHIIO1
ocBiTH 3i creniansHOCTi 136 MeTanyprisi s TpeTboro (OCBITHBO-HayKOBOTO PiBHS

BHUINO] OCBiTH)”, 3aTBepmkeHoro Hakazom MiHicTepcTBa ocBiTh i Hayku Ne 1425 Big
23.12.2021.

7. 3ayBaxkeHHS 110 AMcepTaniiinii po6oTi.

1. ¥V posgini 2 guceprauiiiaoi po6otu “TepmoauHaMidHa OIliHKa MOXITUBOCTI
nepebiry peaxiiii mpu HOHHOMY IPOAYBaHHI MeTally B KOBII” Ui aHai3y
MOXJIMBOCTI NpoTikaHHA Oyno obpaHo 26 peakuiit (tab6n. 2.1). Ha xanp, cama
npouexypa oOpaHHS peakuiil, fKi IOOCTiIKyBaTWCS Ha IpeagMeT HMOBIpHOCTI
NpOTiKaHHS MiJ 4Yac MPOAYBaHHS KHCHEM, 3aJIMIIMIACH II03a MeXaMH PpoOOTH.
BoueBuap, 6yno BUKOPHUCTaHO Cy4acHUH MAKeT TEPMOJAMHAMIYHOIO MOJEIIOBAHHS
HSC Chemistry Outokumpy ans BU3Ha4eHHS BCiX MOXKIIHUBHX Peakiliif, 0 MOXYThb
MaTH MicIle Iif 9ac KUCHeBOi MpoayBKH. [y BU3HAa4eHHS WMOBIpPHOCTI MPOTiKaHHS
3a3Ha4eHUX peaKlilf BUKOHAaHI po3paxyHKH eHepriii ['i66ca B OBOX BapiaHTax: 3
ypaxyBaHHsM JIMIIe TEMIEpaTypu MeTaly, Ta 3 JOAAaTKOBHM YypaxXyBaHHIM
TiIPOCTaTUYHOIO TUCKY B KOBIII, SIKHM 3MIHIOETBCS IIiJ 4Yac migidoMy Gyib0aiikw.
Pe3ynpraTH po3paxyHKiB IpencTaBieHO Ha 18 pHCyHKax Ta CHCTEMATH3O0BaHO Y
Tabmuny 2.3. 3 ypaxyBaHHSM BEIHKOI KiTbKOCTI MaTeMaTHYHHX OOYHCIIEHH BapTO
Oyno © BkasaTH, KU caMe KOMII'IOTEpHHI IIakeT OyJI0 BHKOPHCTAHO IIpH
po3paxyHKax.

2.V poszini 3 nucepraniiinoi po6otu “BaockoHaeHHS KOHCTPYKIIii JOHHOTO
IIPOAYBHOrO OnOKy Ui 3a0e3lnedeHHs NPOAYBKH CYMIINIIIO TIa3iB, IO MiCTHTh
KUCEHb Yy MepIlii YacTHHI EeKCIEpUMEHTAIBHHX [IOCIi/PKEHh BHMBYABCSA BILIUB
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XapaKTepHOro po3Mipy IpPOXiZHOro KaHaly JOHHOTO IPOAyBHOro GioKy (Moxemb
IIPOAYBHOrO GIOKY 3 WIUIMHHMM IIPOXiTHHM IEPETHHOM, pO3polbieHa 3a y4acTio
JHMCEPTAaHTKH) Ha Yac rOMOreHi3allii Meranesoi BanHu. Ha OCHOBi 00pO0OKH HaHMX 3a
METOMKOI0 aBTOMOMENBHOCT] BIAJIOCS BU3HAYMTH PALliOHANBHI PO3MIpH IIiNKH, fKi
noBuHHI cknanaty 1-2 MM. Ha xxans, B poOOTi He HaBEIEHO AE€TAIbHOIO PO3PaxXyHKyY
TIOXiZHOI JorapudMa KpUTEpPir0 TOMOXPOHHOCTI, IO JEMO YCKJIAJHIOE CIPHAHATTS
MaTepiainy i He Ja€ MOXKJIMBICTS OLiHHTH KOPEKTHICTh BUKOHAHMX PO3PaxyHKiB.

3. V posmini 4 guceprauiHoi po6GOTH  JOCTIIKEHO OCOGIHUBOCTI
TIepeMilllyBaHHS DiAKOi BaHHM NpH [OHHIM OynbGamIKoBil MpomyBui 3a pi3HHX
TIapaMeTpiB MyTTs. BaykIMBOK YaCTHHOI CTBOPEHOI AN JOCIiIKEHb 1abopaTopHol
YCTAHOBKH € JaTIMKHA KOHTPOJIO eNeKTpornposiHocti. Ha xanb, B poGoTi He BKasaHi
iX TexHiuHi mapameTpu i, SKWAW THO MJATYMKIB EIEKTPONPOBiAHOCTI 6yino
BUKOPHUCTAHO.

4, 'V deTBeproMy pO3IiIi 3 BHKODHCTAHHAM KpHTepiiB momi6HOCTI
riZpoavHaMiyHMX CHCTeM, a caMe: KpurepiiB BeGepa, ®pyna, Peiinonbxca,
ApximMena, MomudikoBaHoro kpurepito @Ppyna, oOIpyHTOBaHO mapaMeTpu
TIPOBEJICHHS EKCIIEPUMEHTAIBHIX IOCIIDKEHb 3 METOI0 Haif6ibIIoi BiINOBITHOCTI
IPOMHUCIIOBOMY 00’€KTy — KiBury MicTkicTio 250 T minnpuemcrsa Kamer-crans. [Ipu
IIbOMY TBEPKEHHS “BiINOBIIHO IO piBHAHHA (4.6) BCTaHOBJIEHO, IO BHUTpaTa
NpPOAYBHOrO Trasy Ha Mopeni moBuHHa Oyth y 2,85 pasu Oinplia 3a BHTpaTy
IPOAYBHOIO rasy Ha pealbHOMY IIPOMHCIOBOMY 00’€kTi” moTpebye H0AaTKOBOIO
OOIpYHTYBaHHS, OCKLTEKM B poOOTi He HaBEJEHO BiANOBiHI PO3PaxyHKH, IO HE Ha€
MOJKJIMBICTB OL[iIHUTH iX KOPEKTHICTb.

5.V posnini 4 gucepranifinoi poGOTH OTpUMaHi piBHI eleKTPOIPOBIIHOCTI B
KiHI[l IPOIYBKH 3a BCiMa JaTYMKAMH [IPH Pi3HMX BHUTpaTax IPOLYBHOrO rasy (puc.
4.17-4.21), mo [OO3BONMIO 3pOOHMTH BHUCHOBKHM IIOJO CTYIEHIO PiBHOMIpHOCTI
PO3IOBCIOKEHHS MOJEBHOI pucanku coui. [Tpu omuci ganoro napamerpy B po6oti
NpUBOAMTECS MOro OI[iHKa Ha sKiCHoMy piBHi (“kpame piBHOMipHE
PO3IMOBCIOMKEHHS’, “Hal0ibIla HEOJHOPIOHICT IOKAa3HUKIB”) 0e3 KOHKpPETHHX
KiTBKiCHMX ~ xapaktepuctuk. Cmix 3a3HauuTH, o mojambima ob6pobka
eKCIIEPUMEHTAIBHUX JaHUX 3 €JEeKTPOIPOBIAHOCTI, AKi MOCTYMAIOTh BiJ JaTYHKIB,
MetogoMm “IIIBunkoro neperBoperns @yp’e” (Fast Fourier transformer) a6o BetiBner-
aHami3zy (wavelet) DO3BOJUTH OTpUMATH KiNBKICHI OIliIHKM piBHS TOMOreHi3alii Ta
HOBI JJaHHI MO0 nepebiry riipoauHaMivHUX IPOLECiB B BaHHI KOBIIIA.

6. ¥V posnini 5 guceprauifiHoi pobotu “BucokoreMmnepaTypHe HOCIiIKEHHS
MOXXJIMBOCTI OKHCJIEHHS BYIJIEII0O IPH AOHHOMY OyIs0alIkoBOMY MpOJyBaHHI
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3aJ1i30BYIJIEIEBOIO PO3ILIAaBy CYMIIIINIO KUCEHb — iHEPTHHH ras3” 3a pe3ybTaTaMu
eKCIIEPUMEHTAIbHAX JOCIiDKeHh OTpPUMaHi TpH perpeciiiHi Momemi y BHIJISII
IIOIHOMIB JIpyTOro CTyneHto (puc. 5.7, ctop. 134), ki OMUCYIOTh 3HHXKEHHS BMiCTY
BYTJIELIO B 3aJIEKHOCTI Bif 4acy nmpoxyBaHHS (60-240 c) mpu BMICTi KUCHIO y Cymini
razy 10%, 30% Ta 50% BigmoBigHo. CaMi Moneni MarOTh BHCOKHM KOedili€HT
nerepminoBaHocTi (Bim 0,96 mo 0,99) Ta BUKOpHCTaHi aBTOpOM pPOOOTH It
IIPOTHO3YBaHHSA BMICTy BYTJIeIl0 y po3iuiaBi uepe3 8-10 XBHJIIMH NpOIyBaHHS.
ITo3UTHBHO OIiHIOIOYM OTpHUMaHi pe3yNbTaTH, CIiJ 3a3HaYUTH, IO MOZEi
noOynoBaHi jumie 1o 4-ox eKCIepUMEHTAIbHHX TOYKaX i MAalOTh TPH CKJIaJOBHX
(mepimoro cTymeHs, Ipyroro CTyIneHs, BUTbHHN kKoediuieHT). To6To cTymmiHs cBoOOIH
(pisHMUSA MDK KiNBKiCTIO €KCIIepUMEHTANBHHMX TOYOK i KiNBKICTIO KoedillieHTiB
perpeciiHoro piBHSAHHS) CKJIQJa€ JHUIIe ONWHHUIO. TOMYy M BHKOPHCTAHHS
OTPHUMAaHMX MOAENeH IJIi MPOrHO3yBaHHSA BMICTy BYTJIEIIO HEOOXiTHO IOJAaTKOBO
IIPOBECTH MHUCIEpCIHMN aHami3, 30KpeMa, OOYNCIHTH CTaHOApTHI ITOMMIKH I
KoeQillieHTiB, a TaKOX 3IiCHUTH IepeBipKy 3HAYMMOCTI KOe(Dil[ieHTIB piBHAHB 3a
kputepieM CrerofieHTa. JIoAaTKOBO BHPIIIEHHIO MpoOJieMH HAAiMHOCTI OTpUMaHMX
PiBHSHB MOXXE€ CIIPUATH 30UTBIIEHHS KiJIBKOCTI €KCIIEpHMEHTAIBHHX TOYOK abo
IPOBENCHHS JEKIIBKOX €KCIIEpPHUMEHTIB i ycepeHEeHHSI OTPUMAaHKX pe3yIIbTaTiB.

IIpuBeneHi 3ayBaK€HHS He BHOCATH KOPEKTHB B OCHOBHI BHCHOBKH 1
IPOTO3MLIi i He 3HIKYIOTh 3arajbHOi IIHHOCTI pO6OTH.

8. 3ara;ibHH#i BHCHOBOK Ta OMiHKA AHCEpPTALiHHOI po6GoTH

3 BHIIEBHKIAJEHOTO BUXOMWUTH, IO AMCepTauifina pobora Apenmay Haranii
AmaToti{BHE Ha TeMy “P0o3po6Ka TeXHOIOTI9HEX 3aCaj] OKHUCTIOBATBHOL IIPOIYBKH B
CTaJIepO3TMBHOMY KOBIII IIPH BUPOOHMIITBI CTalli 3 HU3bKHM BMiCTOM BYTJIELIO”, SIKY
NPEICTaBIEHO Ha 3J00yTTS HAyKOBOIO CTyIeHs NokTopa (inocodii, mo cBoim
OfepXXaHUM TEOPETHYHMM i IPAaKTHYHUM pe3yibTaTaM, € 3aBEPIIEHMM HayKOBHM
JOCHDKEHHAM.  3100yBadka IIPOAEMOHCTpyBala  “3JAaTHICT  PO3B’A3yBaTH
KOMIUIEKCHI Ipo6ieMu B raimysi mpodeciiinoi Ta/abo mociimHUIBKO-iHHOBAIIHHOT
JiSIBHOCTI B METalyprii, mo nepenbadae riubOKe MEPEOCMHCIEHHS HAsSBHHX Ta
CTBOPEHHS HOBMX LTICHMX 3HaHb Ta/abo mpodeciitHoi mpakTHKu”. 3araibHi
BHCHOBKH AHMCEepTallifHOi po6oTH BigmoBimaioTh ii 3micty. ucepramiiiHa po6ora
IOBHICTIO BiANOBiZae cmemianeHocTi 136 «Metamypris», a piBeHbh HabyTHX
3n00yBadeM KomieTeHTocTedl — “CraHiapTy BHIIOI OCBiTH 3i cherianbHocTi 136



14

Mertanypris s TpeThoro (OCBITHBO-HAyKOBOTO PpiBHS BHINOI  OCBIiTH)”,
3arBepmkeHoro Hakaszom MinicrepcTBa ocBiTi i Hayku Ne 1425 Big 23.12.2021.

AHaii3 HayKoBOi HOBH3HH, IPaKTHUYHHX pe3yJbTaTiB, BHCHOBKIB i
peKOMeHaliil JO3BONIIOTh 3pOOMTH BHCHOBOK IIPO BiJIOBiJHICTH AWCEpTALiHHOI
pobotu BuMoram «Ilopsaky NpHCYIXKEHHS CTyHeHI0 JIoKTopa ¢inocodii Ta
CKacyBaHHS pillleHHS pa30BOi Creliali3oBaHOI BUEHOI paJy 3aKiaxy BHINOI OCBITH,
HAyKOBOI YCTaHOBM IIpO IPUCYMXKEHHS CTyNeHIO JoKTopa (dimocodii»,
3aTBepIKeHOro nocraHoBoro Kabinery MinictpiB Vkpainu Ne44 Big 12.01.2022 p.,
moJiokeHHIM “Bumor 1o odopmieHHs aucepTauii’, 3aTBepKEHHX HaKa3oM
MiHicTrepcTBa ocBiTH i Haykum Ykpaiaum Ned0 Big 12.01.2017 p. i3 3MmiHamwy,
BHeceHUMH 3rigHo 3 HakaszoM MinictepcTBa ocBiTH i Hayku Ne 759 Bix 31.05.2019, .

KinpkicTs, o0cAr Ta piBeHb BUIAHHA py6ni1<aui1>’1 BigmoBigaroTs BUMoram MOH
VYkpainu. AHaii3 0coOHCTOro BHECKY aBTOpa poOOTH BKa3ye Ha BHCOKHH CTYIIiHb
CaMOCTiHOCTi BUKOHAHHS OCIiIKEHb Ta IyOIiKyBaHHS 1X pe3yJIbTaTiB.

TakuM 4YMHOM, Ha MiJCTaBi HaBEJEHOrO BHINlE, BBaXKalo, MO 37400yBauka
Apennad Haranis AHartomiiBHa 3aciyroBye Ha IPUCYIDKEHHS 1if HAYKOBOT'O CTYTIEHS
nokropa ¢inocodii 3a cemianpHicTIO 136-«MeTtarypris.

Odgiyitinuii ononenm,

ooyenm Kagedpu enekmpomemanypeii

im. akaoemika M.1. I'acuka

Ykpaincokozo depiicasnozo ynieepcumemy

HayKu i mexnonoziu, 7

KaHOuoam mexHivHux HayK, 00ueHm s o Onekcandp KAJAHOC

IMigmuc Xanaroca Onexcangpa BonogumMuposuda 3acsiqgyro
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