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AHAJII3 METOAIB JIAT'HOCTYBAHHS HACOC-®OPCYHOK JU3EJIBHUX
JABUI'YHIB

CyuacHi aBTOMOOUITI OCHAIIYHOTHCS JBUTYHAMH 3 CIICKTPOHHOKEPOBAHMMH HACOC- (bopcyHKaMH B Iporeci
eKCIuTyaTanii 0 sSKUX 3aHaJTO 3aBHILCHI BUMOTH IO NPH3BOIATE 10 HEOOIPYHTOBAHUX 3aMiH LIE NPALE3ATHAX
JeTaneil, 10 ICTOTHO 30LIbLIYE BapTICTh pemonty. IlpoBenerms SKICHOTO PEMOHTY Hacoc-(hOpCyHOK
CTPUMYETBCS BIACYTHICTIO LIMPOKO JOCTYIHHUX 1 3pO3YMUIMX TEXHOJIOTiH PEMOHTY, a TaKOX HEIOpOroro
CHELIHCTPYMEHTY.

VY 3B'f3Ky 3 UM, B yMOBaX MOBCIOJHOIO IMIIOPTO3aMIIICHHS € 3HAYHHH iHTepec IO PO3pPOOKH HOBHX,
HAyKOBO-OOIPYHTOBAaHMX METOJIB 1arHOCTYBaHHS Ta PEMOHTY Hacoc-(pOpCYHOK, a TakoX po3poOka HOBHX
TEXHIYHHUX 3aC00iB iX BHIIPOOYBaHHS, AKi HE MOTPeOYIOTH aBTOPHU3AIlil Y BUPOOHHKIB arperariB i BpaXOBYIOTh
peaNbHUI TEXHIYHUI CTaH KOYKHOT'O €JIEMEHTa CHCTEMH I10J1avi IainBa.

[Ipy BU3HAYCHHI TEXHIYHOTO CTaHy MAJMBHOI amapaTypd IH3ENiB MOXKHA 3aCTOCOBYBAaTH Pi3HI METOIU
JIIarHOCTYBAHHS, SIKI PO3MOAUIATHCS 32 03HAKAMU BUKOPUCTOBYBAHOTO (DI3MYHOTO MPOILIECY.

HiarnoctyBannst [IIIC BiOpoakycTnyanMm wmetozoMm. [Ipomec BIOpCKYBaHHS NallBa CYNPOBOIKYETHCSI
(hopMyBaHHSM B PI3HHX MICIAX CHCTEMH MMOJadi MaJMBa BiOPOAKYCTHYHHMX CHTHAJIB, IO BHKJIMKAIOTHCS SIK
nepeminieHHs MU pyxomux aetaneid [1I1C (ronku ¢popcyHKH, HATHITAIBHOTO KJanaHa, My(TH npuBoxty, AeTanei
MIPUBOAY IUTYH)Kepa), TaK 1 XBUJISIMH THUCKY TAJMBA B JIHISX HU3BKOTO i BUCOKOTO THUCKIB [3].

MiX THCKOM MOYaTKy BHOPCKYBAaHHS 1 MAKCUMAaJIbHUM BiOpPOTIPHCKOPEHHSIM (OPCYHKH, III0 BUHUKAIOTH TIPH
migioMi 1 Toca Il TOIKK PO3NIUTIOBAYa, iCHY€E JIHIHUN 3B'I30K. 3MEHIIEHHS THCKY II0YaTKy BIIOPCKYBaHHS, 10
BiIOyBa€ThCsl B yMOBax eKcCIUTyartallii, 30UIbllye aMIuniTyAQy BiOpamii, 110 BHHHKaE MpU yOapi TOJKH
po3mmioBada 00 Kopmyc (OPCYHKH, 1 3MEHIIy€ aMIUNTyxy BiOpamii, 10 BHHHKae TPH TOCAAII TOJIKH
po3nuioBaya [2].

BesymoBHOIO TiepeBaroio BiOpOaKyCTHYHOI AIaTHOCTHKH € HAWIPOCTIMHi croci0 3aKkpiruieHHs MepBUHHUX
nepeTBoproBauiB Ha 00'ekTi. Taki HOBI MeroaM, sK Ja3epHa BiOpOMiarHOCTHKa B3arayi JOMYCKalOTh
OC3KOHTaKTHE 3HATTA CHTHaTYy. Hadmpocrtime peati3yroTbess MeTomu 3 OOMEXEeHOK iH()OpMaTHBHICTIO,
HarpHKJaJ, no 3a0e3MeuyoTh quKcyBaHHa MOYATKy 1 KIHIIS 1T0o/1adi.

Psan nedexris IITIC TPH [TBOMY B3araili He BUSBISIETHCS, TOOyHOBa OaraToakTOPHOI JiarHOCTUIHOI MO
3 ypaxyBaHHSIM B3a€MO/Ii] YNHHHUKIB CTa€ MPAaKTHYHO He3JilicHeHHo. Tak B poOoTi [3] Bin3HAYa€eThCs, M0 TPH
BiOpoziarHocTiIi (OPCYHOK HASBHICTH OUIBIIOCTI MONIMPEHUX AE(EKTIiB (3aBHCAHHS TOJKH, 3aKOKCYBaHHS
COIIeJ PO3MUIIIOBAYa, 3pi3aHHs TOJIOBKH PO3MMIIIOBAaYa) XapaKTepHU3y€eThCsl 3HWKEHHAM PiBHs BiOpatii GpopcyHku
3 SIKOTO HEMO>KJIMBO TOYHO BKa3aTH BUA e(eKTy. EQEeKTHBHICTD MiarHOCTYBaHHS 0OMEXYEThCS MOXHOKOI0. 3a
JaHuMu [3] moxuOKa MOMIJIKK iarHOCTYBaHHS CTaHOBUTH 16%. Ili HemoiKM HE BUKIIOYAIOTHCS HAaBITh
BHOOPOM PEXUMIB J[IarHOCTYBaHHS, JI¢ aBTOPH [2] MPOMOHYIOTH 3/11HCHIOBATH OLIIHKY CHUTHAIY Ha PEKUMI IyCKY
(Bix 20x8Y) mo Bi6pamisam yrpuckyBaHHs (I3BiHKI, TIyXi).

MarHiToeneKTpUYHUI METO/ JiarHOCTYBaHHS 3a IapaMeTpaMH IepeMillleHb PyXOMHX aeraneid. Merox
3aCHOBAaHMH Ha peecTpalii 3MIHIOIOYOTO MArHITHOTO TOTOKY B TMONEPEIHbO HaMarHiYeHuX JeTansx
JiarHocTnyHOro MexaHizMy. /[liarHoctyema EPC B MarHiTO4yTiaMBOMY €JE€MEHTI JaTdMKa MpPOTOpIiiHa
MIBUKOCTI pyxy HaMarHiueHoi nerani. Merox Jo3BoJsiE peecTpyBat nepeMillleHHs, (basoBl napameTpH
JeTayeil arperariB, BU3Ha4aTH BiJXWIECHHS IHX napaMeTplB BiJl HOMIHAJIBHUX 3Ha4yeHb. [Ipu marHOCTyBaHm
M METOJOM MOXKYTh BHHHKHYTH CKJIJHOLI Y 3B'SI3KYy 3 HECTaOUIBHICTIO 3 IUIMHOM 4Yacy MarHiTHHX
BJIACTMBOCTEH [[larHOCTYeMOTO e€JieMeHTa. Bu3HaueHHs mapaMeTpiB pyXy eJeMeHTiB (opcyHKH (Toiky,
HITAHTH), 32 SIKUMH MOXHa OIJbII TOYHO BU3HAYMTH XapaKTEPUCTHKU MOJAdi MajluBa, BUKIMKAE CEPHO3HI
TpyznHOII. Y 3B'3Ky 3 UM MOXHAa IIPUITYCTHTH, IO MPH IIbOMY METO[I MOXXHA BUTATTH 0OMEXeHy iH(popMariito
npo cras [IT1IC [3].

CriexTporpadiuti METoau («MeTajl B CEpeIoBHIII») IyKe 3pydHi, MatoTh J00pe po3poliieHe MaTeMaTHiHe
3a0e3medeHHs] Ta ampoOOBaHi, HANPHWKIAA, TPH JiarHOCTYBaHHI Ta IPOTHO3YBAaHHI 3aJIUIIKOBOTO PECYpCY
nopmHeBoi rpynu muzens. @ipmamu «Spectro Incorp» i «Caldwell Development» (CILIA) po3pobneno s
TakuX Iiell «JaTauku-gepporpadm», sKi peecTpyrOTh YaCTHHKHA po3MipoM MeHmie 150 mikpon [3]. Ame mis
3agay 3 I1IIC BoHM HaBpsa 4Y¥ 3HAWAYTH 3aCTOCYBAHHS 4epe3 BIJICYTHICTh HAKOIWYEHHS METaly B PiJHHI,
HE3HAYHOMY 3HOIIYBaHHI, YHIBEPCAaJIbHOCTI MaTepiayiB s pI3HUX Jerajeid i aOCOMIOTHO HEIOCTAaTHIN
iHpOPMATHBHOCTI.

TemyoBi MeTOIM NiarHOCTYBaHHS 3aCHOBaHI HAa BH3HAUCHHI TEMIeEpaTypH BiAIpalbOBaHUX Ta3iB, aHAmi3i
TEMIIEpaTypy MEBHUX JleTalel, HalpHUKIal, BUIYCKHOro kosektopa. Kopanenko B.M. mpomoHye ouiHIOBaTH
cran [ITA 3a monomoror iH(padepBoHOTO TipoMeTpa (pagioMeTpa), CIpSIMOBAHOTO HA BHUITYCKHHAN KOJIEKTOP
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mu3ens. [IpoBiBIIM eKcTIeprMEHT MO 3afaHill peXKMMHIN mporpami poOOTH Iu3els, SK CTBEPIKYIOTh aBTOPH,
MOXXHa BUSIBUTH TIOPYIIEHHS B PETrYJIIOBAaHHI YCEpeJHEHHX IO LMIIHIpaxX LUKJIOBOI 1M0Jadi, TUCKY MOYaTKY
BIIOPCKYBaHHSA 1 KyTy BHUIEpemKeHHA momadi. CXOXHA METOA BHUMIPIOBAHHSA HECTAI[IOHAPHOTO THCKY
BIANpPAlbOBAaHUX Ta3iB BXKE € KOHTAKTHUM, ajlé BHKOPHCTOBYE OUIBII OCBOEHI BHUMIpIOBaHHS, iNeHTH(]IKYyeE
poborty muwtiHapis [1].

KlHeMaTI/I‘IHI/II/I METOQ }IlaFHOCTyBaHHH XapaKTCpU3y€eThbCA 3M1HOIO II0JIOKCHHA, pyXy I[CTaJ'IeI/I 11X Cl'IOJ'[y‘IeHI)
3 TeoMeTpudHOi ToukH 30py. Llei meron Bkmodae B cebe OesmocepelHe BHMIPIOBAHHS PO3MIpiB, 3HOCIB
Jeranei, 3a30p113 ix comyueHs (ycranoBui po3M1pp1 Ba)KEJIIB PEryJIsATOpa, X1/ peiKu i T. I1.), 3aCTOCOBY€THCA TPH
nepeBipii okpemux By3miB i geraneid IIIC i, sk mpaBHiIO, MPOBOTUTHCS INPU HEMPALIOYOMY Ou3eni ado
po3iOpaHuX By3jax.

[a3zoaHaNiTHYHUA METOX OWIHKM cTaHy [IA 3a BMICTOM MIKIUIMBHX DPEYOBUH Y BiINpPalbOBaHHX TIa3ax
nuzens J1-240 PO3IIIANAETRCA B poboTi [ ]. 3a BmicToM B BimmpaiboBaHux razax Oz i CO; OIIHIOETHCS SIKICTh
TPOLECIB CYMIlIOYTBOPEHHS! | 3TOPSIHHSA i Ha Lill OCHOBI IIPOIIOHYETECS BU3HAYATH TeXHiunuii crad By3nis ITTIC.

Jlo uucna HaWOUIBII MOMYJSIPHUX METONIB BHBYCHHS 1 Jj[laI‘HOCTyBaHHSI pobotu IIIIC BimHOCSTHCS
rinpaBnivHi METOAM i, B epIy Yepry, METOJ BUMIPIOBaHHS TUCKY B HarHITAILHOMY TpyOOompoBoi (0111 Hacocy
abo 6inst popcynkn). Moro roosHa i Gesnepedna nepesara - BUMip napameTpa, 6e3MocepeHbo MOB'I3aHOr0 3
IHTCHCHUBHICTIO 1 OCOOJIMBOCTSIMU BIIOPCKYBaHHS. 3 BHKOPHCTAHHAM JI01aTKOBOT iH(i)opMaui'l' Ta PO3PaXyHKOBHUX
MeTOI[lB LICI/I CUT'HAJI JO3BOJISIE TOYHO PO3paxoOByBaTH HaI/IBa)KJ'II/IBIHII IIOKAa3HUKU HOI[a‘-Il JJIA )IaHOl CHUCTEMU. I[O
mepeBar METO/y TaKoxK BIJTHOCATH 1 JIOTyCTHMY JUTS 337184 JIarHOCTUKH CKJIQJHICTh MOHT)KXY JaTYHKa, 5IKa [IPH
BUKOpPHCTaHHI KOMOIHOBaHMX IBE30ILTIBOYHUX JaTurKiB ¢ipm AVL, Kistler crae miniMansHOIO [3].

PazoM 3 pO3MISTHYTMMH METOAaMH HPOJOBXKYIOTh 3aCTOCOBYBATHCS 1 BJIOCKOHAJIOBATHCS CTapi METOIH
yacTkoBoro aiarHoctyBaHHa [IIIC: minkmiodeHHS 00 (QOPCYHKH dYepe3 TPIHHHUK TapOBaHWN BUIPOOYBAIBHOL
(dhopcyHkH (MakcuMmeTpa), Oe3nepepBHUN 3aIKC MiTHOMY TOJKH, BUMIpP MPOIYKTUBHOCTI 1 (ha3u mojadi majivsa,
BHMIp 3aIacy 1o IpOIXyKTHBHOCTI, Bi3yallbHa OIIHKA SKOCTi PO3MMIIOBAHHS MaliiBa (POPCYHKOIO i T. A.

[TizcymoByroun BUILle CKa3aHE BapTO BIJA3HAYMTH, LIO ISl OLiHKM TexHiyHOro crany [1I1C 3acTocoByroThCs
pi3Hi MeTonu piarHoctyBaHHA (Tabmu 1.1) [3], mo 3acTOCOBYIOTHCS BiAMOBITHO A0 3aBAaHb 1iarHOCTYBaHHS.

Ta6muns 1.1 - Knacudikarist metoai miarHoctyBanss [1T1C

KrnacudikamiiiHi 03HaKH MeToau qiarHOCTYBaHHs
IlepeBipka mpare3gaTHOCTI; MepeBipKa MpPaBUIBHOCTI

3amadi qiarHOCTYBaHHSI (hYHKITIOHYBaHHS; MOMIYK Je(EKTIB

3acTocyBaHHS JIIaTHOCTHYHHX 3ac00iB OpraHoJICNTHYHI; iIHCTPYMEHTAIbHI

XapakTep BUMIPIOBaHUX MTapaMeTPiB TIpsimuii; onocepeIKOBaHMM

[Tepioqu9HICTh JiarHOCTYBaHHS PernameHTHHUI; 3asiBOYHUI; Oe3mepepBHUI

YMOBU IpOBEACHHS IarHOCTYBaHHS ITonwoBi; craniiis TO; 6e3MOTOpHI;

ITo crymeni po300opku 00’ €KTa MiarHOCTYBaHHS Po36ipHa; Hepo30ipHa

Pexwm poboTH 00’ exTa [Ipu BCTaHOBIICHOMY pEXHMi; NPH HEBCTAHOBICHOMY
PSKUMI; IPH CTATOAMHAMIYHOMY PEKUMI

JiarHOoCTHYHI TapaMeTpH [MapameTtpu pobodoro mporecy; mapaMeTpu CYIyTHIX
NPOLIECiB; CTPYKTYPHI IIapaMeTpH

Bukopucrannii ¢hiznunuii nporuec BibpoakycTuaHmii; MarHiTOeNeKTPHIHNH;
criekTporpadiuHuii; TEIUIOBUH; TriIpaBIivyHN;
ra3oaHaJIiTHIHWH; KIHEMaTHYHUH; 1HIII

BucnoBku. Kopotkuii ornsizt i aHaimi3 craHy npo0OJjeMH MoKas3as, 10 J0 TENepiliHbOro Yacy CTBOPEHI IeBHi
HAyKOBa 1 TEXHIYHA OCHOBH 3a0€3IeUeHHsT HAMIHHOCTI 1 OIMIHKH SKOCTI pOOOTH MaJIMBHOI amapaTtypd B IpoIeci
eKcrutyaTarii. Pa3om 3 TuMm, iCHyr04l TEXHOJIOTIi i METOAM AiarHOCTYBAHHS, KOHTPOJIIO 1 OLIHKHM TEXHIYHOTO CTaHy
eleKkTpokepoBaHux eneMeHTiB cydacHuX [1I1C He BpaxoBYIOTH IIOBHOIO MipOIO OCOOIMBOCTEH iX (DYHKITIOHYBaHHSI.

3acToCyBaHHSI €JIEKTPOHHOIO KEpyBaHHS Ta HEOOXIIHICTh pOOOTH 3 BHUCOKMMH THCKaM{ BIOPCKYBaHHS
YCKIIaJHIOE 0OCITyTOBYBaHHS 1 PEMOHT Hacoc-QpopcyHOK. Ha nmanwii MOMEHT B Hamriil KpaiHi BiACyTHI Oyab-sKi
CTaH/JapTH, L0 PErJaMeHTYIOTh METOIHU IEpeBIpKH HAcoc-(OPCYHOK 3 E€NEKTPOHHUM YIpaBiiHHAM. Tomy
pOo3po0Ka TEXHOIOTIT JIarHOCTYBaHHS Ta PEMOHTY CHCTEM ITaJMBOIOIAI0Ui 3 HAcOC-(POPCYHKAMH € aKTyalbHIM
3aBJJaHHSIM.
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