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Fig. 4. Experimental results research of oil of almond

BucHoBku. B pe3ysnbraTi eKCliepUMEHTaJIbHUX JOC-

JM/DKEHb ~ OTPUMAHO  IHAMBIAYyaJbHI  €JIEKTPOQi3uuHi
apaMeTpH O ehipHOONIHHUX POCIUH, [0 MAIOTh.
Teopernune 3HaueHHs. 3HAYEHHS CKIIAJOBHX
KOMIUIEKCHOI TIPOBIZHOCTI ONIH y eNeKTPOMarHiTHOMY
MoMi Pi3HOI YacTOTH 3aJICKUTH BiJl XIMIYHOI HPUPOIH
edipHooiiHOI pociuuu. ToOTO 3a TOMOMOrOH BHMIpIO-
BaHHA IMiTaHCy OaraTOKOMIIOHEHTHOI piAMHM JocsTa-
FOTHCS CEJICKTUBHI PE3yJIbTaTH 00 HOro CKIady.
[paktiune 3actocyBanHs. lle 1ae MOXIHBICTH

YIOCKOHAINTH IIBUJIKI METOAW iJIeHTU]IKauili HaTypab-
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HUX OIiii (BU3HAYEHHS BUIY POCIUHU 3a BCIX MOMKJIHBHX
(anscudikalriit) Ta KOHTPOIIO IX AKOCTI.

e mocmimkeHHs pgano 3MOry CTBOPHTH aTiiac
3aNICKHOCTEHW ckiaany edipHuX ol Bif IXHIX €JIEKTpO-
¢iznunux mapamerpis. Lle qacTh 3MOry BUKOPHUCTOBYBATH
OTpUMaHi YaCTOTHI 3aJIEKHOCTI €JIEKTPUYHUX IapaMeTpiB
edipuux omifi @A BIOCKOHANeHHs (aBTOMATH3aIlil)
npouecy cepTudikamiiHUX AOCHKEHb 1 KOHTPOIIO Yy

TOPTOBCIIbHUX MCPECKAX Ta HA MI/ITHI/IHi.

1. Hoxoouno €. B. ImimancHuii KOHmMpOb KOCMI:
monoepagisn | €. B. I[Toxoouno, I1. I'. Cmonapuyx. — JIbéis:
JIvgiecoka nonimexnixa, 2012. — 164 c. 2. Mixanresa M. C.
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Humu enexmpudnumu xapakmepucmuxamu | M. C. Mixaneea Il
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MNe 1/4(15). — C. 4-8. 3. Mixareea M. C. Busnauenns ma
KOHMPONb KOHYeHmpayii CKIAOHUKA 0a2amoKoMNnOHeH-
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4. Solyarchuk P. Electric Sensors for Express — Method
Checking of Liquid Quality Level Monitoring /
P. Solyarchuk, V. Yatsuk, Y. Pokhodylo, M. Mikhalieva,
T. Boyko, O. Basalkevych // Sensors & Transducers
Journal. — 2010. — A2 2, Vol. 8, Fecial Issue. — P. 88-98.
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MOJEJIOBAHHA TA AKICTb MOHITOPUHI'Y JIATHOCTUYHUX CUCTEM

O Yaban Onecs®, I0zesuu ./Iapucaz, 2015

!JTbBiBChKMI HALIOHATBHII MeMUHMI YHIBepcuTeT iMeHi Jlanmta lanuipkoro, kadeapa MeIHaHOI iHpOpMATHKH,
Byi. Ilekapcrka, 69, 79010, JIbeiB, Ykpaina
’Hanionansuii yHiBepcuter “JIbBiBChbKa moiTexnika”, kKaeapa METpoIorii, cranzapTisaii a ceprudixarii,
Byin. C. Bannepu, 12, 79013, JIsBiB, Ykpaina

Po3pobneno pexomenoauyii ui000 noainuenHA AKOCHI MAMEMAMUYHUX MOOe1ell MOHIMOPUHZY CKITAOHUX
00’ €KMie¢ MexXHIKU Ma MEOUWUHU 3 HU3bKUM PIBHEM OUHAMIKU RPOUECIE, W0 XAPAKMEPU3YIOmbvCs
0COOIUCOCMAMU PAHHBOZO GUAGLEHHA KpuU30suXx (nepedasapiunux) cumyauii.

Knrouosi cnosa. monimopunz, mamemamuuna Mooes, AKiCmo, CKIAOHUIL 00’ €Km, 0laZHOCMUYHA cucmemda,

DieeHb OUHAMIKU, MeXHIKA.

Pa3zpabomansl pekomenoayuu OMHOCUMENIbHO NOGLIUIEHUA KAYECMEA MAMEMAMUYECKUX Mooeell
MOHUMOPUHZA CIONHCHBIX 00BEKMO8 MEXHUKU U MEOUWUHBL C HUZKUM YPOBHEM OUHAMUKU RPOUECCO8, KOMOpble
XapaxKmepusylomcs 0COOEHHOCMAMU PAHHEZO GbIAGCHUS KPUBUCHBIX (RPe0asapuiiHblX) cumyayui.
Knrwouegsle cnosa. monumopunz, Mamemamuieckans Mooeib, Kayecmaeo, C10)iCHblil 00veKm,
OuazHOCMu4ecKas cucmema, ypoeens OUHAMUKU, MEXHUKA.
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The example of improvement of the mathematical model of monitoring of difficult objects of technique and
medicine with the low level of dynamics of processesisexamined.
The article of researches is normative documents, which should be expediented to specify and perfect on the basis
of thein formation, got as a result of analys's of results, mathematical models of monitoring of difficult objects of
technique, medicine got with a help with the low level of dynamics of processes.
An aim of the put articleis an evaluation of quality of theim proved mathematical model of monitoring of
difficult objects of technique, medicine with the low level of dynamics of processes.
As an example, the diagnostic system of the corrosive monitoring of pipeines (SCMP) is examined, the
methodol ogies described and regulated by a state standard are fixed in basis of functioning of that. Facilitiesof SCMP
are diagnose the stress corrosive spalling of pipelines, that isinitiated and devel ops as defects on the external surface of
pipe at using of isolating coverage and cathode defence for simultaneous influence of the mechanical loading and
corrosive-active environment.
A corrosive environment is designed by an aquasystem with the different value of pH-value.
The criterion of damage of sheeting the methods of measuring of protective and polarization potentialsisa
jection of eectric potential, that is compared to the value, set corresponding normative document.

It issuggested to use methodol ogy of control of congtituents for slushing coverage on the stage of making of steel
pipes with coverage on the size of regional corner of moistening. Coverages can be metallic, dielectric. In particular, the
three-stratified polyethylene coverage is used in the last time. On the Sze of regional corner of moistening it is possible
to estimate adhesion of coverage, in particular, work of adhesion and energy of adhesive bonds.

The criterion of adhesion grength for coverage (metallic or dielectric), that is expressed through the critical

values of power descriptions of interface layer on the border of metal of pipe with coverage isintroduced.

The methods of scientific researches are congtantly devel oped and improved. Thereforein course of time
standards need additions, id est bringing of new more actual information. Touches such type of addition integral
criterion of evaluation of biocorrosive aggressiveness of soils, that takesinto account exceptelectro-resistance also a
guantity most corrosive dangerous groups of microorganisms and elements of chemical composition of sails.

Possible penetration of oxygen, water and other substancesisthrough sheeting. As a result thereisa hasp of

passive tape with formation of local cells of corrosion — pitting. Pitting of transformed in microcrack, and on the
finishing sage one of microcracks initiates distribution of main crack. Procedure of calculation of durability and
longevity of pipelineis offered at presence of defects asa cavity thereis pitting in the top of that.
Methodologies of calculation of durability of seel pipes at presence of defects are complemented by the criteria of
durability, that in the models of SCMP was not examined before.

Thefirst criteria represents connection of threshold value of coefficient of intensity of tensions of Kijscc with
work off lowage in a calculation on unit of the accrued surface at distribution of crack of Pp_ and overstrain of anodic
reaction z of corrosive dissolution. The parameter of Pp_ isincluded in the known formula (criterion of durability) of
Griffits-Orovan, that it is also suggested to be used. The criterion of Griffits-Orovan bindsthe limit of fluidity (to
durability) of metal to length of crack, by the Young's module and by the Poisson’s ratio of material.

The system of mathematical correlations of SCMP is suggested to complement correlation for the closeness of
current of iain thetop of pitting, that is expressed through a corner in the top of pitting, conductivity of eectrolyte,
dependency upon resigance change of potential between anodic and cathode parts. Thiscorrelation is set forth asa

criterion of corrosive firmness of pitting.

The model of SCMP is complemented by criterion correlation for determination of speed of remaining corrosion
of metal (id et closeness of I, of corrosive current) in the defect of isolating coverage, polarization potential and
potential of corrosion of metal of pipeline areincluded in that.

The new entered criteria of durability and corrosive firmness complement, specify and perfect SCMP and can be
used for control of corrosive process and devel opment of recommendations of slushing defence. With their help
optimization of terms of defence of elements of constructions of metallic underground pipelines can be conducted.

The compatible use of the new entered criteria allowsin detailen ough from positions of electrochemistry, physics
of superficial processes and mechanics of destruction to study the mechanisms of distribution of corrosive cracksin
main pipelinesthat arein aggressive environments.
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Monitoring quality is characterized by quality of measuring and recreation of information, in particular: by
exactness, comparativeness, authenticity, operationability, sability of estimations of parameters, that isincluded in the
new entered criteria. Recommendationsin relation to upgrading of mathematical models of monitoring of difficult
objects of technique and medicine with the low level of dynamics of processestouch protective potentials, them
uncertainty and gradients.

An algorithm that is base on the use of the new entered criterion correlations and allows to optimize
oscillation of protective and polarization potentialsin timeis offered in the system of the corrosive monitoring
of underground pipelines, that it is necessary for the correct evaluation of corrosive activity of soil and speed
of remaining corrosion of metal of pipeline.

Corresponding results give an opportunity to forecast the change of the corrosive state of metal of pipdinein course of
time and to expect the resource of capacity of local area and all pipdine on the whole. The indicated innovationswill help to
perfect normative documents, in particular, standardsthat touch anticorrosion defence.

Key words. monitoring, mathematical modedl, quality, difficult object, diagnostic system, level of dynamics, technician.

AwHani3 cydacHMX TEHJEHLIN B rany3i 3a0e3medeHHs
Ha/iHHOCTI J[IarHOCTUYHHUX CHCTEM J[aB 3MOI'Y BHSBUTH
HEJOJIKH, TIOB'si3aHI 3 HENOCTaTHHOIO AaKTYaJbHICTIO
BIJIMOBIIHMX HOPMATHBHO-TeXHIYHUX HokymenTiB (HTJI).

Sxmo Bopoamkenns HT/] Ha erami miAroToBYMX poOiT

JIOL[IbHE, TO Hajajgl 1Ile 4YacTo IPHU3BOAUTH JIO
HEBHIPABIAHUX 3aTpar, 30KpeMa, B MPOLECi MOHITOPUHTY
3a JIOTOMOTOI0 JIIarHOCTHYHUX CHCTEM.

PosrisiHeMo cxeMy niarHOCTyBaHHsI 00’ €KTa TEXHIKH

9K MEAUIUHU (IUB. pucyHOK) [1].

06’ exr | Cencopu > Tporecop GpopMyBaHHS
JIOCITiIKCHHS Moei
KonTposnep BUKOHaBUMX < Iponecop < Tun mareMaTU4HO1

MEXaHI3MIB

OIIpaItOBaHHS MOJEIIEH

> Mozeni

Cmpyxkmypna cxema — KOHYenmyanbHa Mooeins iHghopmayitinoi mexnonoeii ons oiaenocmygants o6’ ekma

A flow diagramis a conceptual model of information technology for the diagnosting of object

Bubip KOHKpeTHOI MOEi IiarHOCTYBaHHS CTaHIB
00’ €KTa 3aJeXKHUTh BiJ iHPOPMATHBHOCTI OKPEMHUX CTATHC-
TUYHUX MMOKa3HHKIB peajbHuX 00’ €kTiB kepyBanHs (OK) i
notpedye TpPOOJIEeMHOI ajanTalii aJropuTMiB CTOCOBHO
peansaux OK [1].

JliarHocTyBaHHs, TOOTO MpoleC pO3Mi3HABAHHS
THIY, € OJHUM 3 HaWOUIBII IHTEIEKTYaJbHHX 1 OJHO-
YaCHO CKJaJHWUX BHUAIB JdisuibHOCTI [2-4]. YV Tpy-
OONpPOBIAHOMY TpPAaHCHOPTI 3 HE MEHII CKJIaJHUMHU
METOJIaMU TEXHIYHOI JIarHOCTHKH OB’ I3aHUH €IEKTPO-
XIMIYHMHA 3aXMCT METaJIeBUX KOHCTPYKIIN BiJ KOpO3ii.
AJe #ioro QyHKIIT TOPYMYIOTh KOPO3iliHE 3HOIIYBaHHS
1 TOsBY TPINMH KOPO3IHHOTO pO3TPICKYyBaHHS il
nanpyroto (KPH) Ha 30BHIinIHiit moBepxHi HAMpy)eHO-
neOpMOBaHUX IMiJ3EMHUX CTAIEBUX TPYOOIPOBOMIB B
YMOBaX KaTOJHOTO 3aXHUCTY.

MocranoBka mnpodaemu. IIpoGmema oTpUMaHHS
SKicHOI iH(pOpMalii MpO CTaH eNeMEeHTa KOHCTPYKIi €

Ba)XJIUBOIO JIJIsI TEXHIYHOI JIarHOCTUKHU. Y 3B'S3KY 3 LUM
HEOXiJJHO BUKOPUCTOBYBATH CY4acHI METOAU MOHITOPUHTY
B ToenHaHHI 3 iHpopmartifinumu Texuomorismu (IT) i
KOMIT FOTEpHUM MOJICTFOBAHHSIM.
36 30k npobnemu 3 HAYKOSUMU MA NPAKIMUYHUMU
3a60AHHAMUL:
[paxTuune JOLIBHO

3aBAaHHA. JOIIOBHUTH

CHUCTEMY YMHHOI HOpPMAaTHBHOI JOKYMEHTalil yTO4YHE-
HOIO0 iH(oOpMaIli€l0 MPO IHAEKCU SKOCTI iHGOpMaIlil,
OTPUMaHOI B MpOIeci MOHITOPUHTY 00’ €kTa. 30Kpema,
e IHJeKCH Mpolecy, pe3ynbrary, iHppacTpykTypu i

CTPYKTYD.
HaykoBe 3aBnaHHd. 3 METOIO yIOCKOHAJICHHS HAsSBHOL

HAyKOBO-TEXHIYHOI JIOKYMEHTallii HeOOXiIHO PO3pOOIISTH
HOBi METONMKHM | 3aco0M MOHITOpUHTY. Po3yMiHHs
BIJIMOBITHUX OTIEpalliii TOMOMOXeE, 30KpeMa, 33yl ONTHU-
Mi3allii KaTOJHOrO 3aXHCTy IPABUIBHO 3aCTOCOBYBATH
MeToau ijeHTHGiKaIli, MIarHOCTUKH 1 NPOTHO3YBaHHS

KoposiitHoro postpickyBanus mim Hampyrowo (KPH), a
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TaKOX cTpec-Koposiiinoro posrpickyBanus (CKP) merany
TpyOM Ha paHHIX CTAIisX.

AHaIi3 OCTaHHIX JocHiTKeHb i myOsikauiii 3 npod-
Jgemu. Y [3, 4] posrisiHyTo crieimgiKy MOIETIOBAHHS SKOCTI
TOCITYTr 3a JIoNoMoror (yHKmioHana skocti. st ymocko-
HAJICHHS TIPOLICAYPH MIarHOCTYBAHHS TEXHOJIOTIYHHMX CXEM 1
TIOKpAIIeHHsT TIOCNYT, HaJaHUX 3a JOIOMOIOI0 3aco0iB
iH(opMaIiiIHO-BUMIPIOBAJIBHOI TEXHIKH, BBOIMTHCS JiarHOC-
TUYHA Bara O3HAK Ta JIarHOCTUYHA LIHHICTE OOCTEXEHH, 1110
CMIPHUATHME TIOMITMIIICHHIO SKOCTI I0CITiDKeHb [4].

VY [1] BuKIagE€Ha METOIOIIOTIS TIarHOCTYBaHHS CTaHIB
CKJIaIHUX TPOMHUCIOBHX 00 €KTIB, SKY MOXKHA IIHPOKO
BHKOPHCTOBYBATH IiJi Yac CTBOPEHHS MPOrPaMHO-
amapaTHHUX 3aco0iB Ta CIEIiaJIbHUX MPOLECIB HAa HU30BUX
PIBHSIX KOMH' IOTEPHUX CHUCTEM IIUPOKOTO KIilacy 00’ €KTIB
Ha(TOra30Boi, aTOMHOI,

YIpaBIiHHS, 30KpemMa IS

€HEepreTUYHOI MPOMHUCIOBOCTEH TOIIIO.

Buoinenns ne supiwenux pamiuie uacmum 3a2anbHol

npobnemu, Kompux cmocyemvcsi cmamms. [lokn mo He
PO3pOOJICHO TOCTATHRO OOTPYHTOBAHUX METOIMK, SIKi OU
KOMIUIEKCHO IPOrHO3YBaJIM PO3BUTOK TEXHOJIOT1] MOJIEIIO-
BaHHJA Ha OCHOBI KOMOIHAIi pI3HUX THUIIB MoJeei
JoKepen iHdopMallii Ta IPUBOAWINA O CTBOPSHHS MOJCIEH
JIarHOCTYBaHHSA CKJIaJHUX TEXHOJOIIYHUX 00 E€KTIB 3
HU3BKAM PIBHEM THUHAMIKH TPOIIECIB, TAaKUX, HAIIPHUKIAJ,
K 00’ €KTH Ha(pTOra3oBOro KOMILIEKCY, IO XapakKTepH-
3YIOTBCSI OCOOJIMBOCTSIMU PaHHBOTO BHSBIICHHS Iepejia-
BapiHUX CHUTYAIliH.

O0’eKkT mociiDkeHb — MaTeMaTU4HI MOJeJi MOHi-
TOPUHTY CKIAJIHUX 00 €KTIB TEXHIKH, 3 HU3BKHUM PIBHEM
JIMHAMIKH ITPOLIECIB.

[Ipeamer gocnipKeHb — HOPMATUBHI JOKYMEHTH, SIKi
JIOIJIFHO YTOYHIOBAaTH Ta YIOCKOHAIIOBATH HAa OCHOBI
iH(popMalii, OTpUMaHOI B pe3yJIbTaTi aHaJ3y Pe3YJIbTATIB,
ofep)KaHMX 3a JIONOMOIOI0 MaTeMaTHYHHX MOJeNei
MOHITOPHHTY CKJIaIHHX 00’ €KTiB, TEXHIKA 3 HHU3IBKUM
PIBHEM JMHAaMIKH TIPOIIECIB.

Merta aocJaiIsKeHHsI — OLIHIOBAHHS SKOCTI MaTeMa-
TUYHOI MOJIETi MOHITOPUHTY CKJIAQJIHUX 00 €KTiB TEXHIKH, 3
HU3BKMM PIBHEM JHHAMIiKH IPOIECIB.

OcHoBHa 4yacTuHA. SIK TOpHUKIaa pO3TITHEMO
po3pobsieHy B nmabopatopii kopo3sii IE3 im. €. O. Ila-
ToHa HAHY
tpy6onposoaie (CKMT), B ocHOBY (yHKIIIOHYBaHHS

CHCTEMY KOpO3iifHOIO MOHITOPHHTY

SKO1 TOKJIaJCHO MCTOAHUKH, JC€TAJIBHO omucaHi Ta
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periameHnToBaHi aepkaBHuUM craHmaptoMm [5]. Ctpec-
KOpoO3iliHe pO3TpiCKyBaHHS TpyOONpPOBOMIB iHIIilO-
€ThCSl 1 PO3BUBAETHCS HA 30BHILIHIHA MOBEPXHI TPYOH y
pa3i BUKOPUCTAHHS I130JAIIHHOrO IMOKPUTTSA 1 KaTOM-
HOTO 3aXHCTy 4Yepe3 OJHOYACHHI BIUIMB MEXaHIYHOTO
HABaHTAXXEHHS 1 KOPO3iHHOAKTHBHOTO cepenoBuina [6].
Koposiiine cepenoBuline MOIEITIOEMO BOJXHHM pPO3UH-
HOM EJEKTPOJITY 3 pi3HUM 3HA4YEHHSIM BOJHEBOIO
nokasHuka pH.

KpurepieM mONIKOMKEHHS 3aXHCHOT'O IOKPUTTS
METO/JaMH BHMIPIOBaHHS 3aXHCHOI'O Ta IOJSIPH-
3aIlifHOT0 MOTEHINAIB € BIAXMICHHS MOTCHIIANy, 10
JIOKY-
MeHTamu [6]. OriHka KOpO3ifiHOI aKTUBHOCTI IPYHTY

3YMOBJICHO  BIJIOBIIHUMH HOPMAaTUBHHUMH
3/IIMCHIOETHCSL 32 JOMOMOIOI0 METOJy JiHIHHOI mos-
pusarii (MeTox MOMAPHU3ALIWHOTO OMOpYy) B MiCIISX
MOIIKO/UKEHHSI  3aXMCHOT'O TOKPHUTTS, Ha pPI3HHUX
rubuHax 3ajisraHHs Ttpyobomposony H1, H2 i H3
3allekHO Bij miamerpa Tpyou D [6].

VY nporpamue 3a6e3neyenns CKMT 3aknaaeHo mpor-
pamy aBTOMAaTHYHOTI'O pPO3paxyHKY KOpO3iiHOi aKTHBHOCTI
rpyHry lg 3a hopmysoro [6]:

c=2BA1/(SAE), mm/pik, (1)
ne B — crama merony (mias TpyOHUX cTajell CTaHOBHTH
332); S — mioma MOBEpXHI OJHOIO €IEeKTpojaa JaT4HMKa
mBmakocti koposii (1K), cm? Al — BumMipsiHe 3HAaYeHHS
ctpymy, A; AE — pi3HuIS OTEHITiaNiB, 10 3a0a€ThC MiX
pobounmu enektpoaamu Aatuuka (nopisioe 10 mMB).

Mesxa JOMyCTUMOrO 3HAYCHHS OCHOBHOI aOCOMIOTHOL
noxubku CKMT mig yac BUMIpIOBaHHS MOJSPU3ALHHIX,
3aXMCHUX TMOTEHINANIB 1 Tpami€HTIB TOTCHIIATIB He
nepepuIye [6]

AE =(1+0,01E), MB, (2
ne E — nificHe 3HaYCHHs BUMiploBaHOro notexmiany (1).

VY mpani [7] 3ampornoOHOBaHO METOJHMKY KOHTPOIO
CKJAJIOBUX JUIsi AHTUKOPO3iMHMX TOKPUTh Ha CTamii
BUTOTOBJICHHSI CTAJIEBUX TPYO 3 MOKPUTTSM 32 BETMYHHOIO
KpaioBOro Kyra 3MOuyBaHHS. [IOKpUTTS MOXYTh OyTH
MeTaJieBi, MiCACKTpUUHi. 30KpeMa, OCTaHHIM YacoM
BUKOPHCTOBYETHCSI TPHUIIAPOBE IMOJICTHICHOBE MOKPUTTS
[8]. 3a BeaMUMHOI KpaioOBOTO KyTa 3MOYYBaHHS MOXHA
OIIIHUTH aJATre3il0 MOKPUTTS, 30KpeMa, poOoTy aare3ii Aag
Ta eHepriro aare3iitHux 38’ 3kiB Wag [9]:

Apd =She +Sh. =S, Wag =We +W. - Wy, (3)
e Sh+ , Sh , Wi, W_ — moBepxHEBi HATSITU Ta MOBEPXHEBI
eneprii Tin (+) i (-) IO KOHTaKTYIOTh BIiAMOBITHO; Spm,
W, —MmixkdasHi HATST Ta eHepris.
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VYBeneMo KpuTepiii amre3iffHoi MiITHOCTI TS ITOK-
putTTs (METAIEBOTO YH [i€JIEKTPUUHOIO):
Ang - Apg T O, Wyy-Wpy TO, 4

ne Ang , W
XapaKTepUCTUK MIDK(a3HOro Iapy Ha TpaHUIi MeTary

- KpI/ITI/I‘IHi 3HAYCHHA CHCPIrCTUYHHUX

TpyOu 3 mokputrsaMm. [lapamerpu Aag , Wag — JIOIUITBHO

BBaXaTH HOPMATUBHMMHU BEIMYMHAMH 1 BBECTH Y
BiJITIOBI/IHI CTaHJAPTH.

BapianT HaOJIMKEHOro BH3HAYEHHS EHEPreTHYHUX

napameTpiB anaresii Ang, Wag 3 BUKOPUCTAHHSIM XapakTe-
PHUCTHK MartepiajiB, IO B3a€EMOJIIOTh, TOBUIMHH HOKPUTH
npencrasnenuit y [10]. ¥V mpami [9] momano Touninny i
MaTeMaTU4YHO OOTPYHTOBaHY METOAMKY, SKy MOXHa
BHUKOPHUCTATH JJIs BU3HAUCHHS Apg, Wig.
IPYHTY 3 ypaxyBaHHSIM
CYKYITHOCTI MiKpoOioioriuHux 1 (i3sMKO-XIMIYHHX YHH-
nukiB HaBeaeHo B JICTY b B.2.5-30:2006 [11] i ACTY
3291-95[12].

MCTOI[I/I HayKOBHUX I[OCJ'IiI[)KCHL MOCTIHHO pO3BU-

Kpurepii arpecuBHOCTI

BarOThCA Ta YAOCKOHAJIIOKOTHCH. TOMy 3 4aCOM CTaHIAapTH

MoTpeOyIoTh  ONMOBHEHb, TOOTO  BHECEHHS  HOBOI
akTyanpHimoi iHpopmamii. Takoro THmy JOMOBHEHHS
CTOCYETBCSI ~ IHTErPaJIbHOTO  KPUTEPII0  OI[iHIOBAHHS
Oiokopo3iitHoi arpecuBHOCTI IpYHTIB Ka, SKuil BpaxoBye
KpiM  €JEKTpOOIIOpYy, TaKOX YHCEIbHICTh KOpPO31HHO
HalfHeOe3NeYHIimMX TPyH MIKPOOPraHi3MiB 1 €JIEeMEeHTH

XiMi4HOTO CKJIay rpyHTiB [13]:

KA = Ig(TCBETFTE Fesae Ssae Ir )! (5)
ne Tcpp — KUTBKICTB CYNb()aTBiTHOBIIOBAIBHUX OaKTepiil B
1 r (rpami) 1pyHTY; T75 — KiIBKICTh TIOHOBUX OakTepiii B
1 r rpynty; Fe,,. — BMiCT 3arajgpHOro 3aiiza B IpyHTi, %0;
S.. — BMICT 3arajbHOl CIpKH B IpyHTi, %; I — MUTOMUIA
€NIEKTPOOITip IpyHTY, OM*1.

MoxIMBe TPOHUKHEHHS KHCHIO, BOAM Ta IHINUX
PEUOBMH 4Yepe3 3axHCHE IOKpUTTA. Y  pe3yiabTaTi
BifOyBaeThCst MpoOiil MAcHBHOI IUTIBKM 3 YTBOPEHHSM
JIOKAIBHUX OCepenkiB Kkopo3ii — mituHriB. [litmHrH
TpaHCc(HOPMYIOTHCS B MIKPOTPIIIMHM, a Ha 3aBEpUIANbHIN
cTanii omHa 3 MIKPOTPIUIMH IHIIIOE TOIIMPEHHS Maric-
TpanbHOi Tpinmuu. Jlmd aHamizy cramii MONIMPEHHS
MaricTpajpbHOi TPIIIMHM JOLIIBHO BHKOPHCTaTH JBa
ocHoBHi cranmaptu JICTY 4219-2003 [5] i ACTY H b
B.2.3-21:2008 [14]. 3amporoHOBaHO MPOLEAYPY pPO3pa-
XYHKY MIIIHOCTI Ta JOBTOBIYHOCTI TpyOompoBoay 3a
HasiBHOCTI JedektiB [14]. Po3risamaioTh OCHOBHI YHHHHKH
MOIIKO/DKYBAHOCTI, IO TOTIPIIYIOTh 13 YacoM CTaH
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MaTepiajiy; KOpO3iiiHe ypaskeHHs; CTPec-KOpo3isi; BTOMHE
UKITiYHe HaBaHTakeHHs [14]. 3a pesyabratamu pospa-
XYHKIB Ha CTaTHYHY MILIHICTh Ta JIOBTOBIYHICTh 3aIIpOIO-
HOBAHO CHUCTEMY NPHHHSATTS PillleHb, IO Ja€ MOXJIHUBICTH
3MIUCHUTH TONIN JedeKTiB 3a CTyleHeM HeOe3IeKH,
IUIAaHYBaTH TEPMIiHM Ta OOCSTM PEMOHTHUX 1 BiJHOBIIIO-
BabHUX POOIT ToIII0 [14].

Meroauku po3paxyHKy MIIJHOCTI CTaJeBUX TpyO 3a
HasBHOCTI aedektiB (ctanmapt [14]) AOIiNBHO TOTOBHUTH
KpuTepismu npans [15, 16].

[epmii 3 kpuTepiiB BiqoOpakae 3B’ 130K IOPOTOBOTO
3HAa4YCHHS Koe(illieHTa IHTEHCHBHOCTI HampykeHb Kiscc 3
pobororo mnactuyHOi agedopmalii 'y poO3paxyHKy Ha
OJMHUII0O HOBOCTBOPEHOI NOBEPXHI B pa3i MOUIMPEHHS
TpinwHu Pp 1 3 HepeHanpyXeHHsIM aHOMHOI peaxuii Z
Kopo3iitHoro posunnents [15]:

E Z0
Kisce = 1_n2>§3PL'ZsiFrdVE! (6)
ne Kiscc — MiHIMambHe — 3HAYeHHS — KoedimieHTa

IHTCHCUBHOCTI HamlpyXeHb K3, IO BIAMOBINAE IOYATKY
TIOMIMPEHHST KOPO31HHOI TPIIINHH, Max/m ; r — T'yCTHHA
Marepiainy, kriv®; E — Monyib HOnra, I1a; N — koedimieHT
IlyaccoHa; Zy — popManbHHI 3aps]] COIbBATOBAHKUX 10HIB;
F = 96500 Ki/monp — crana ®@apagest; 0 — BiucoTa (GPOHTY
MIKpOTpIIUHN, IO HACyBaeThCs, M; M — MoJeKyJspHa
Maca Metany, r/Moib; Z — nepeHanpyxeHus, B. Kisec —
XapaxkTepu3ye JOMYCTHMI HANPYXEHHs B KOHCTPYKIIi, 1110
MICTUTh TPIIIMHOMOMAIOHI JepEeKTH TIEeBHUX pPO3MIpIB.
Skmio 3Ha4yeHHs KoedillieHTa 1HTEHCHBHOCTI HAINpYKCHb
MeHI 32 Kiscc, IOKPUTHYHHHN PICT TPIMIWH BiJCYTHIH.

[Mapamerp Pp. BXOmuTh y Bimomy opmyny (kpurepiit
mirrocti) 'piditca—Oposana [16]:

S
p XL(1-n°) pxL

ne niepura Gopmyia (7) 3anucana st IWIockoi aedopmarii,
Opyra — JUIi IUIOCKOTO HAMpPYXKEHOro CTaHy; Sx —
KPUTHYHE HATIPYXeHHs (S+ = S7, St — TPAHHUII TeKy4OCTi
abo S« = S, , S, — rpanuis MinHocri); L — moexuna
Tpinmny; P = 3,14159.
Ionepenti dpopmynu (4)—7) MONOBHUMO CIiBBigHO-
UICHHSIM JIJIS TYCTUHU CTPYMY i, Y BepIiuHi mitTiaTa [17]:
i FO, =D g
d¥n((h+c)/d)
JIe & — KyT Yy BEpIUIUHI MITUHTA; C — €JICKTPOIIPOBITHICTh
enektpoinity; Dy — OMiuyHa 3MiHAa TOTCHIIATY MiX
AHOJHOIO 1 KaTOJHOO YaCTHHAMM; N — ruOuHa KaBepHH, Y
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BEPIIUHI AKOI MICTUTBCS ITHUHT; ¢ — IVIMOWHA ITITHUHTA.
CriBBinHomieHns: (8) 3ammcaHO Ui BEpIIMHH MITHHTA,
PO3MIIIIEHOTO Y BEPIIMHI KaBEPHHU. 3arajbHa BiJICTaHb Bij
BEpIIMHU MITHHra 10 mMoBepxHi Merany h+c. Ilepie
cmiBBifHOIICHHS (8) BBa)XXaEMO KPHUTEPiEM KOPO3iHHOI
CTIHKOCTI MITHHrA, & ig — KPUTUYHUM 3HAYCHHSM CTPYMY,
sIKe ISl PI3HUX MapoOK CTajli BAPTO BBAXKaTH HOPMATUBHUM
1 yBeCTH y BiAmOBiHI cTanmaptH [5, 14].

B 0CHOBI eKkcriepuMeHTaIbHUX JTOCHTIPKEHb 3ac00aMu
CKMT — kpuTepianbHe CHiBBIIHOIICHHS AJI1 BU3HAYCHHS
HIBUIKOCTI 3aJIMIIKOBOI KOpo3ii MeTany (To6To ryctunm i
KOpO3iHOro cTpymy) B Ae(deKTi i30JAI[iiHOr0 MOKPUTTS

[6]:

— V. —
I =ia 40" V_(Epol' Ecor)/bat! 9
ne i; — mBHUAKiCTH Kopo3il meramy (8) 3a BigcyTHOCTI
30BHINIHBOI  3aXHMCHOI  IMOJIAPU3AIii, A/MZ; B —

MOJSIpU3ALifHNI [TOTEHIiaNn y TodYli BUMIpIOBaHHA, B;
Ecor — moreHmian koposii Meranmy TpyOOmpoBOmy, SKHIH
3aJIeKUTh BiJl 3MIHU eJeKTpu4Horo mnoreHmiany DY, B
MeKax MoaBiiiHoro mapy, B; by — anoquuii TademiBebKuin
HaXWJI TOJISIpU3aLiifHOl KpuBoi, B.

Kpurepii (4)—9) pasom 3 yBeeHUMH TiarHOCTUYHOIO
Barol0 O3HAK i JIarHOCTUYHOKO IIHHICTIO 0OCTexeHb [4]
JIOTIOBHIOIOTh, YTOYHIOIOTh Ta yaockoHamowoTe CKMT
[5, 6] i MOXyThb BHUKOPHUCTOBYBATHCH [UISi KOHTPOIIO
KOpO31HHOro Tmpolecy Ta pO3pOOJIEHHS PEKOMEHAAIii
aHTUKOPO3IHHOTO 3aXWCTy. 3 1X JIOIOMOI'OI0 MOXKe
3IIHCHIOBAaTUCH ONTHMi3allii YMOB 3axXHCTy €JIEeMEHTIB
KOHCTPYKIi HaTOra30Boi MPOMHUCIIOBOCTI.

Cymicue Bukopucranus kpurepiis (4)—(9) mae 3mory
JIOBOJI JIETAJIBHO 3 TIO3UILH eNeKTpOoXiMii (Z, iq, ly), Pisuku
noBepxHeBux mporeciB  (Pp, Aag, Wag) 1 MexaHiku
py#inyBanust (Kiscc) BUBYATH MEXaHi3MU TOIIMPEHHS
KOpO31HHKX TPIIIUH Y MaricTpajbHUX TPyOOHpOBOJAX, IO
MICTATBCS B arpeCUBHUX CEPEIOBHIIAX.

SIKICTh  MOHITOPHHTY  XapaKTepU3YEThCS  SIKICTIO
BUMIpIOBaHb 1 BiATBOpEeHHsIM iH(opMalii, 30KkpeMa. Tou-
HICTIO, MOPIBHSUIBHICTIO, JOCTOBIPHICTIO, ONEPATHBHICTIO,
CTaOUIBHICTIO OLIHOK MapaMmerpiB, SKi BXOAATh B
yaockoHaneny kpurepismu (4)—(9), a Takox JiarHoc-
TUYHHMH Barolo o3Hak i HiHHiCTIO o0cTesxxeHb CKMT.

[Tpy 1bOMY BUMIPIOIOTH: PI3HHUIIO MOTEHIIATIB MiX
TpyOOIPOBOJOM 1 3eMJICIO, CTaI[iOHAPHUH IOTEHIliaT
TpYOOIPOBOIB B YMOBaX HasABHOCTI OJyKalOUHX CTPYMIB,
MOJSpU3aLiHUI TOTeHIial TPYOONpoBOAY B 30HI il
3ac00IB E€NEKTPO3axHUCTy, 3arallbHUH 3aXUCHUHA CTpyM

€JIEKTPOXIMIYHOTO 3aXUCTY, HANPYTy HA BUXOI YCTaHOBOK
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€JIEKTPOXIMIYHOIO 3aXHCTy, IIUTOMHUHA OMip IPYHTY, OIIp
aHOJIHOT'O 3a3eMJICHHSI 32 KATOTHOTO 3aXKCTY TOIIIO.

PexoMeHnpmariii 11040 TMOJIMIIEHHS SKOCTI MaTeMa-
TUYHUX MOJEJICH MOHITOPUHTY CKJIATHHUX 00’ €KTiB TEXHIi-
KA 3 HU3BKAM pPIBHEM IUHAMIKH IPOLECIB CTOCYIOTHCS
3aXMCHHUX TIOTEHIiaNiB, IX HENEBHOCTEW Ta TIpaji€HTIB.
Beperbcst 1o yBaru Te, 110 MapaMeTpH 30BHIMIHIX BIUTUBIB
Ta BHYTpILIHIX KOPO3IMHUX IpPOIECIB 3MIHIOIOTHCS MO-
BUIbHO. Mi’k HUMU JIOLIJIFHO BCTAHOBIIIOBATU KOPEIIAIIIHHI
3B’ SI3KH.

BucHoBku. Po3po0iieHo pekoMeHaalii moao moin-
LIEHHs SKOCTI MaTeMaTHYHUX MOJENeil MOHITOPHHTY
CKIIAIHUX OO0 €KTIB TEXHIKM 3 HHU3BKHM pIBHEM -
HaMiKd TPOIECIB, M0 XapaKTePU3YIOThCI OCOOJIH-
BOCTSIMH DPaHHBOTO BHSBICHHS KpHU30BUX (mepenaBa-
pifHUX) CHUTYyaIlii.

3anpornoHoBaHO B CUCTEMI KOPO3iHHOTO MOHITOPUHTY
MiI3EMHUX TPYOOIPOBOJIB ANTOPUTM, SIKUH IPYHTYETHCS
Ha BUKOPHCTaHHI KpHTepianbHUX criBBigHoIIeHs (4)—(9) i
Jla€  3MOT'y ONTHMI3yBaTH KOJWBAHHS 3aXHCHOIO Ta
MOJISIPU3aLi HHOTO MOTEHIIANIIB Y Yaci, M0 HeoOXiTHO s
KOPEKTHOI'0 OI[IHIOBaHHS KOPO3iHHOI aKTHBHOCTI IPYHTY
Ta UIBHIKOCTI 3aJIMIIKOBOI KOPO3il MeTaxy TpyOornpoBoOIy.
BiamoBinHi pe3ynbTaTH Aal0Th MOXIIUBICTH ITPOTHO3YBaTH
3MiHY KOPO3iHHOI0 CTaHy METaly TPYOOIIPOBOIY 3 YaCOM
Ta pO3paxOBYBaTH pECYpC Ipane3faTHOCTI JIOKaJIbHOL
IIJSTHKM 1 BChOro TpyOompoBomy 3arajioM. Bkasai
HOBOBBEJICHHS JIOTIOMOXKYTh yJIOCKOHAJIUTH HOPMAaTHBHI
JIOKYMEHTH, CTaHAapTH, SKi

30KpeMma, CTOCYIOTBCA

MIPOTHKOPO31HHOI0 3aXHUCTY.
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